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Po6oua mporpama (PIl) naByanpHOi nucuuruiinn «Ekojorisa nronuHu» po3poOiieHa Ha OCHOBI
«MeToquuHIX pEeKOMEHJAIid 10 po3poOsieHHs 1 odopmieHHS poO0Y0i MpOorpaMu HaBYAIBHOL
IMCUMIUTIHA JIEHHOI Ta 3a04HOi (JOpM HaBUYaHHS», 3aTBEP/UKEHUX HakKa3oM pekropa Bim 29.04.2021
Ne 249/o7, Ta BiTNOBITHUX HOPMATUBHUX JOKYMEHTIB.

1. HIOACHIOBAJIBHA 3AIINCKA

1.1. Micue, MeTa, 3aBJaHHS HABYAJILHOI AU CIUILTiHH.

Micue mucuuIuiiHg B cucteMi npodeciiHoi miarotoBku ¢axisi. Jlana HaB4aibHA TUCIUIUTIHA €
TEOPETUYHOIO OCHOBOIO CYKYITHOCTI 3HaHb Ta BMiHb, 110 (DOPMYIOTh €KOJOTTYHUN Npoduib (axiBis B
rajysi npupoAHuuux Hayk. CyyacHa €KOJIOTisl JIFOAMHHU 1€ HayKoBa OaraTOBUMIpHA Taly3b 3HaHb, sIKa
BHU3HAYAE MPEIMETOM BUBUYEHHS IIUTICHY CUCTEMY B3a€EMO/II1 JIFOJICBKOTO OPraHi3My 13 CEpEeIOBUIIIEM.

MeTo10 BUKIAMaHHSA JUCHUIUTIHK € (OpMYBaHHS 3HAHb IIOJO0 ONTHUMAJIBHOTO ICHYBAaHHS
JIOJUHU B EKOJIOTTYHO O€3MeYHOMY HaBKOJIMIIHBOMY CEpENOBHUIII Ta 30epekeHHs T'eHO(DOHIY
JOJICHKOT Tomyssii. /Jlana HaBuanbHA JAUCIHILIIHA € TEOPETUYHOIO OCHOBOK CYKYIMHOCTI 3HaHb Ta
BMiHb, 110 GopMyIOTh Npo¢uIb (paxiBlg B rayy3i IpUPOIHUYNX HAYK.

3aBaaHHSIMH HaBYAIBHOI JUCIUTLIIHH €:

- BUBYEHHs OIOJIOTIYHOT Ta COIIabHOT €BOJIIOIIT JIFOAWHU SIK BUJIY Y B3a€MOJIIi 3 MIHJIUBUMH
YMOBaMH HaBKOJIMIITHHOTO CEPEIOBUIINA;

- IOCIIDKEHHS BIIMIHHOCTEH Ta 0COOIUBOCTEHN JIFOJIUHU SIK BUTY, IO TIPOTUCTABIISETHCS THIITNM
BHJIaM >KUBHUX OPTaHI3MIB;

- BHUBYEHHS CTaHy 3JI0pOB'S JIIOJEH Ta COLIAIbHO-TPYJOBOTO MOTEHINANy MOMyNALid AaHOT
reHeparii;

- BUBYECHHS TICUX0(]I310JIOTIYHUX OCOOTUBOCTEH JIIOJIEH, X PI3HOMAHITTS Ha PI3HUX PIBHAX Ta B
pi3HHX c(hepax aKTUBHOCTI;

- JIOCIIDKEHHSI JTMHAMIKK 3J0pPOB'S B acmeKTaxX MPUPOJHO-ICTOPUYHOTO Ta COIlAJIbHO-
€KOHOMIYHOTO PO3BUTKY;

- IPOTHO3 CTaHy 3/I0POB'S MaOYTHIX TeHepallii;

- BUBUYCHHSI BILUTUBY OKpeMUX (DaKTOPIB CepeOBUIIA HA KUTTEISUIBHICTD JTIOAUHH;

- aHaJTI3 TJI00AJIbHUX Ta PETIOHAIBHUX MPOOJIEM €KOJIOTIi JIFOIUHY;

- CTBOPEHHSI aHTPOTIOCKOJIOTTYHOTO MOHITOPHHTY 3a 3MIHAMH TIPOIIECIB XKUTTEIISUTBHOCTI;

- BU3HA4YCHHS HAYKOBO OOIPYHTOBAaHHUX 3HAUYE€Hb TPAHUYHO JOMYCTUMUX TEXHOTEHHUX
HaBaHTaXCHb Ha JIOACHKHUI OpraHi3M.

1.2. Pe3yabTaTn HaBYaAHHS, AKi 1a€ MOMKIUBICTD JOCATTH HABYAJIbHA AUCUMILIIHA.

- pO3YMITH OCHOBHI €KOJIOTi4HI 3aKOHH, MIPaBHia Ta MPHHIIUIE OXOPOHH JOBKIJUISL Ta PHPOIOKOPUCTYBAHHS,

- BHUKOPHCTOBYBATH IPUHIIUIN YIIPABIIHHSA, HA KX 0A3Y€THCS CUCTEMa €KOJIOTi9HOI Oe3MeKH;

- yMiTH OOWpaTH ONTHMAajJbHI METONM Ta IHCTPYMEHTAJIBHI 3aco0M IUII MPOBEACHHS IOCIIKEHb, 300py Ta
00pOOKH TaHUX;

- JIEMOHCTPYBaTH HAaBUYKM OIIIHIOBaHHA HeepenOadyBaHMX EKOJIOTIYHHX mpobiem 1 obgymaHoro BHOOpY
[UIAXIB TX BUPIIICHHS;

- Opatu y4acTh y po3poOIli IMPOEKTIB i MPAaKTUIHNX PEKOMEHIAIIH 00 30epe:KeHHsT JOBKIIIIS;

- ymitn ¢opmyBatn edeKTUBHI KOMYHIKaIliiiHi cTparterii 3 MeTOI [IOHECEHHs ilel, mpoOileM, pimieHp Ta
BIIACHOTO JOCBiAY B cpepi eKoIorii;

- YMITH JOHOCUTH PE3YNIBTaTH MisLIBHOCTI IO MPOQeCciitHOI ayIuTopii Ta MIMPOKOro 3araiy, pOOUTH MIpe3eHTAaIlil
Ta HOB1AOMIICHHS,

- YMIiTH HOSICHIOBATH COIiajbHi, SKOHOMIYHI Ta ONITUYHI HACIIIKHN BIIPOBAKCHHS CKOJIOTIYHHUX MPOCKTIB;

- YCBIIOMITIOBATH BiIIOBiTabHICTh 32 €(DEKTUBHICTH Ta HACTIAKH peai3allii KOMIUIEKCHUX MPUPOIO0XOPOHHIX
3aXO0/IiB;

- TOETHYBaTH HAaBUYKHM CAMOCTiMHOI Ta KOMaHAHOI pOOOTH 3ajyisi OTPHMAHHS DPE3ylbTaTy 3 aKIEHTOM Ha
npodeciiiHy CyMITIHHICTD Ta BiINOBIAAIBHICTD 32 MPUHHATTA PillICHb;
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- TiABUIIYBaTH Npo¢eCciiHMA piBeHb NUITXOM IPOJOBKEHHS OCBITH Ta CAMOOCBITH;

- pO3yMITH 1 peani3yBaTé CBOI IpaBa i 00OB’S3KHM SK WICHA CYCIIIBCTBA, YCBIIOMIIIOBATH I[IHHOCTI BiJIBHOTO
JIEMOKPAaTUYHOT'O CYCIIIBCTBA, BEPXOBEHCTBA ITPaBa, MPaB i CBOOO JIFOIMHY 1 TPOMaJSHIHA B YKpaiHi;

- 30epiraTy Ta NPUMHOXXYBAaTH IOCATHEHHS 1 HIHHOCTI CYCITiJIbCTBA Ha OCHOBI PO3YMiHHS MicLsl NMPEAMETHOL
obacTi y 3aranbpHiil cucTeMi 3HaHb, BUKOPUCTOBYBATH Pi3Hi BUIM Ta (POPMHU PYXOBOI aKTHBHOCTI JUIsl BEAECHHS 310pPOBOTO
Croco0y KHTTS.

1.3. KoMnieTeHTHOCTI, fIKi 1a€ MOKIUBICTH 3100yTH HABYAJIbHA THCIUILTIHA.

- 3HaHHSI Ta PO3yMIHHS MPEeIMETHOI 00JacTi Ta mpodeciiiHOl TiUTEHOCTI;

- 3JaTHICTb A0 aJaIlTallll Ta A1l B HOB1M CHUTYallll;

- 3JIaTHICTh CHUIKYBAaTUCS 3 IMpPEICTaBHUKAMU IHIIUX NpodeciiHuX rpyn pi3HOro piBHA (3
eKCIepTaMH 3 IHIINX rajly3eil 3HaHb/BU/IB €KOHOMIYHOI JISUIBHOCTI);

- 3JaTHICTH MPAIIOBATU B KOMaH/I,

- HABUYKU MDKOCOOHCTICHOI B3a€EMOJIT;

- 3JIaTHICTb 30epiraTM Ta MPUMHOXKYBaTH MOpaJbHI, KYJIbTYpPHI, HAyKOB1 LIHHOCTI 1
JOCATHEHHSI CYCIUIbCTBA Ha OCHOBI PO3YMIHHS 1CTOpIi Ta 3aKOHOMIPHOCTEH PO3BUTKY IMPEIMETHOT

oOnacri, il MicIsl y 3arajibHill CUCTEM1 3HaHb MPO NMPUPOIY 1 CYCHUIBCTBO Ta Y PO3BUTKY CyCILUIbCTBA,

- 3HAaHHA Ta PO3YMIHHA TEOPETMYHHX OCHOB CKOJOTil, OXOPOHM JOBKULIL Ta 30aJaHCOBAHOTO
IPUPOAOKOPHUCTYBAHHSI.

- 3/IaTHICTh JIO KPUTUYHOI'O OCMHUCIICHHSI OCHOBHHX TEOpii, METO/IIB Ta PUHIIKIIIB IPUPOAHUYUX HAYK.

1.4. MixknucunmutiHapHi 38’s13ku aucuuiuting. Hapuanena mucnmrmuiina «Exosoris JiroamHm»
0a3yeTbcsi HA 3HAHHAX TaKUX AMCUMIUIH, sk: “Beryn mo ¢axy”, “EKOJIOI'TA JIKOAUHWN”,
“bionoria”, “YTumizamis Ta pekynepaiis BigxomiB”, “MoOHITOpHHT MOBKULIA , Ta € 0a30w0 s
BHBYCHHS TaKUX AUCIUIUIIH, 5K «Exosnoriyaa 6e3meka», «ExonoriyHa TokcukoJoris», “HopmyBanHs
AQHTPOTIOTEHHOTO HABAHTAKEHHS Ha JOBKULIA, “YpOoekonoris”, “Exonoriuna cranmapTu3zaiis Ta
ceprudikaiis’ Ta HIINUX.

2. IPOTPAMA HABYAJILHOI JUCIUILJIIHA

2.1. 3micT HABYAJBLHOI TUCIUILIIHHA

HapuanbHuii MaTepiayl TUCIUILIIHU CTPYKTYPOBAHUN 32 MOIYJIHHUM IPHHITUIIOM 1 CKIIAAETHCS
3 IBOX HaBYAJIBHUX MOJYJIIB, a CaMe:

— HaB4YaJabHOro moayJs Nel «bioconiajibHa npupoaa JHOIHHI |

—  HaBYaJbHOro MoayJsi Ne2 «ExoJsoriyni YHHHUKH (PopMYyBaHHS 370POB'Sl JIIOAWMHIY,
KOXKEH 3 SIKHX € JIOTIYHOIO 3aBEPIICHOI0, BITHOCHO CaMOCTIHHOIO, IUTICHOIO YaCTHHOIO HaBUYaJIbHOI
JTUCITUILIIHYM, 3aCBOEHHS SKOi mepeadadae MPOBEACHHS MOJYJIbHOI KOHTPOJHHOT poOOTH Ta aHai3
pe3ynbTaTiB ii BUKOHAHHS.

2.2. Mopy/bHe CTPYKTYPYBaHHSA Ta iHTerpoOBaHi BUMOI'H 10 KOKHOT'0 MOIYJIsI

Moayab Ne 1 «bioconiajbHa mpupoaa JHOIMHI
InTerpoBani Bumoru moay.Jis Nel:
3HATH:
- KOHIEMIIIIO IeTEPMIHIZMY;
- pPOJb MOHSTTS «EKOJOTIS JIOJUHID B CUCTEMI HAYK;
- TOJIOBHI €Tamn¥ pO3BUTKY B3a€MO/Iii MPUPOJIU Ta JIIOINHH;
- TiNOTe3U MOXOIKCHHS KUTTS,;
- TOXOJKEHHS JIIOJUHH Ha 3eMITi;
- TOJIOBHI eTamnu eBotolii poay JlronuHa;
- BUJM aJanTarlii JIOAUHH 10 CEpEAOBUIIA ICHYBaHHS;
- eKoJjoro-aemMorpadiuHy CUTYyaIlio, 10 cKjauacs B YKpaiHi,
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- CyYacHI aKTyaJbHI TpOOJeMH HApOJOHACEICHHS Ta MOXKIMBI IUISAXH PO3B’SI3aHHS
€KOJIOTO-eMOT pa(iyHIX MUTAHb.

BMiTH:

- aHAI3YBaTH JAWHAMIKY 3JI0pPOB'Sl B aCIEKTax MPHUPOTHO-ICTOPUYHOTO Ta COIiaJIbHO-
€KOHOMIYHOTO PO3BHTKY;

- BHU3HA4YaTH TCHUXO(Di310JIOTIYHI OCOOIUBOCTI JIIOJEH, iX PI3HOMAHITTS HA PI3HUX PIBHAX Ta B
pi3HUX cepax aKTUBHOCTI;

- BHU3HAYaTH HAYKOBO-OOTPYHTOBaHI 3HAUYEHHS TPAHUYHO JIOMYCTUMHUX TEXHOTEHHHUX
HABaHTAXXEHb Ha JIFOJICHKUI OpraHizM

Tema 1. ExoJioris jJioaunu sik HayKa.

O06’exT, mpenMeT Ta 3aBJaHHS eKoJjorii JroauHu. OCHOBHI TEpMIHM Ta KaTeropii. Meroau
JOCTIIKEHHS eKoJIoTii JroauHu. Miciie JaHOi HayKH B CUCTEMI MPUPOJHUYUX Ta TYMaHITapHUX HayK.
3apo/KeHHsI 1 PO3BUTOK €KOJIOTIi JIIOAMHM sIK Hayku. Etanmum icTopii po3BUTKY HAyKOBUX 11eil 3
€KOJIOT11 JIFO JUHH.

ComuianbHi (pyHKIIT €KOJIOTIT JIIOUHY, SIK CUCTEMH 3HaHb MPO TapMOHI3alll0 B3aEMOBIUIMBIB Ta
B3a€EMOBITHOCMH B  CHCTE€MI JIIOAMHA-TIpUpoAa-colliyM. OCHOBHI  HampsMKH Cy4aCHMX
AQHTPOTIOCKOJIOTTYHUX JTOCITIKEHb

Tema 2. IToxoa:KeHHs i €eBOJIIONIA JIOANHM.

XapakTepHi O3HaKH JIIOJWHU SK OlosioriuHoro Buay. CydacHi ySIBJICHHS PO TMOXOJKEHHS
monuuu. EBosrortis mronuuau. Po3cenenns moauHu o 3eMHIN KyJi. YSBIEHHS MPO JIIOJAUHY B PI3HUX
KOHIIEIIIAX.

Tema 3. Eko0y10ro-anTponoreHHi Kpusu Ta mnpod/jeMH Ha eTamax B3aeMOil JIOAUHA i
AOBKLILIS.

B3aemopist monMHM 1 TOBKULISA Ha paHHBOMY €Talli icHyBaHHs. [lepimia exosoriyHa kpusa B
icTopii nmoacTBa. Bzaemomis panHix xmmibopo06iB 3 foBKULIAM. JItomuMHa B yMOBaX pO3BUTKY arpapHOi
KynbTypH. JIroncTBo B ymoBax ¢eomanismy. Etanu po3BHUTKY JIFOJCTBa Ta HOTO B3a€EMOBIIHOCHHH 3
HABKOJIMIIHIM cepenoBuiieM. JIroarHa Ta mpupoa B €NoXy HayKOBO - TEXHIYHOT PEBOJIIOLII.

[TpoTupiuus cucremu mroauHa-tipupona B XXI cromirri. I'mobanbHi eKojIoriyHI MpoodieMu B
COIliyMi Ta KUTT€3a0€3TICUCHHS JIFOANHH.

Tema 4. AHTpPONOEKOCHCTEMA.

I'eorpadiyna 00oNOHKAa — HABKOJUIIHE CEPEIOBHUIIE JIOACHKOrO cycrniibeTBa. CepenoBuile
icHyBaHHs moauHu. Ekonoriyna wima mgoauad. OTodyrode CEepeoBHINE JIIOJUHU Ta HOro
KOMITIOHEHTH. AHTPOTIOT€HHUN PeCcypCHUI UK. AHTPOIOIEH ad0 enoxa JIOAUHU. AHTpOIOoNay3a Ta
JTMHaMiKa BIUIMBY JIFOJUHU HA TPUPOTY.

Tema 5. BioncuxoconianbHuii peHOMEH Cy4acCHOI JIOAMHH.

bionoriune Ta couianbHe B mpupoi toauHi. [TonsaTTa npo iHauBia. [lcuxosnoriyni oco0amMBocCTi
moanHu. EMoriiiiHo-BoiboBa CKJ1aJ0Ba 0coOUCTOCTI MroauHu. JlyxoBHa cdepa. Exomnoriyna ocsira,
KylnbTypa, eThka. Ekonoriunuii cBiTorisa Ta BuxoBaHHs. [loHsaTTs nwmBimizamii Ta eramu i
¢dbopmyBaHHS.

[Icuxomnoriuna Ta MopaibHa HUTICHICT JtoauHu. Comianizanis ocoducrocti. [Icuxodizionoriuna
Ta collajibHa HaIMHICTh JIOIUHU.
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Tema 6. lemorpagiuna curyauis y cBiti.

CrpykTypa 1 3aKOHOMIPHOCTI ICHYBaHHS TOMYNsiid mroguHu. J[lemorpadiuna kapTuHa
Cy4JacHOro cBiry. JluHaMmika KiTbKOCT1 HaCEICHHS.

[Ipupomuux pyx nHaceneHss. CimeiiHa, BiKOBa 1 crareBa CTpyKTypa HaceleHHs. Mirpariiiai
npouecu. ETHIUHA cuTyaris B cydacHOMy cBiti. PacoBuii Ta peniriiHuii ckiaja HaceneHHs. PiBeHb
PO3BUTKY JIFOJICHKOTO TIOTCHITIATY.

Tema 7. Apanranisi JIIOAMHM 10 YMOB iCHYBaHHS.

3araybHi 3aKOHOMIPHOCTI ajanTarii JoAuHu. AnantorenHi gakropu. @a3u po3BUTKY MPOIECY
ajanTanli JIIOJAWHU J0 HAaBKOJIMIIHBOTO CepeloBHIIA. ANanTallid JI0JCHKOTO OpraHizMy A0 (QI3UYHUX
Ta XIMIYHUX YMHHHKIB JOBKULIA. CoHsiuHa pamianis. ['eomarnitHi Oypi. [Ipupoanuii pagioakTuBHUN
¢oH. MarnitHe nosie 3emull. 3aNeXHICTb KOHCTUTYLII Tia 1 pacoOBHUX OCOOJMBOCTEW JIHOJWHU BiJ
KJIIMaToreorpapiuHux yMOB IIPOKUBaHHSL.

[IposiBu crtareBoro aumMopdizMy y JIIOAMHM Ta HOro poJib B E€BOJIIOLIKHOMY THpoleci Ta
BIKMBaHHI BuAy. CydacH1 reHJepH1 poJIi sIK aJarnTallis 0 COIllyMy B HOBITHIO €IOXY.

Mopyab Ne 2 «Exosoriudi ynHHMKH GOpMYBaHHS 30POB'Sl JIIOAUHI.
InTerpoBani BuMoru moayJist Ne2:
3HATH:
- KOHIIEMIIii 3/J0pOB’s;
- YHMHHHKH, OO0 BIUTUBAIOTH Ha 37I0POB’S JIFOIMHH;
- TITI€HIYHI Ta COIiaibHI aCMIEKTH TMpalll JTIOIUHU;
- Cy4YacHI HaMpsSMKH MEIUKO-EKOJIOTTYHUX JIOCIIKCHbD;
- BWAM XIMIYHOTO, (pi3UYHOTO, OIOJIOTTYHOTO 3a0pyAHEHHS MOBKULISA Ta IMOB’SA3aHI 3 IHX
3aXBOPIOBAHHS;
- npo¢UIaKTUYHI 3aX0/I1 Ta METOIH JIIKyBaHHS IHTOKCHUKAITIi;
- BIUIMB PI3HHUX TaTy3ei Ta BUPOOHHUIITB MPOMHUCIIOBOCTI Ha 3/I0POB's] HACEJICHHST;
- OCHOBHI aCIEKTH €KOJIOTTYHOT O€3IMEeKH TOBapiB HAPOTHOTO CIIOKUBAHHS;
- HACIIiKU BUKOPUCTAHHS F€HETHYHO MOAU(PIKOBAHUX MPOIYKTIB XapyyBaHHS.

BMiTH:

- BHW3HAYaTH YUHHUKH (OPMYBaHHS 370pOB’S 1 3aXBOPIOBAHOCTI HAa PI3HUX PIBHAX Yy
TIOTYJISAIIT JIFOJJMHU Ta BUSIBIISITH 3arpo3u JIJIS 3710pOB’S;

- (dopmyBaTn KOMIUIEKC 3HaHb HEOOXIIHUU IS TpOTAraHau 3JJ0POBOTO CIIOCOOY JKUTTS y
rapMOHii 3 PUPOIOIO.

Tema 1. CkiaanoBi 310poB'sl JIIOAHUHH.

Konnenii 310poB’s. 3A0poB's JIFOAMHN Ta YAHHHUKH, [0 HA HBOTO BIUTMBAIOTh. PiBHI 310pOB's
K TIOKa3HUK SIKOCT1 XUTTS HaceleHHs. [HIuBimyanbHE Ta KOJIGKTUBHE 3A0pOB's. Tumm 310poB's
moAChbKUX momyisii. [ligxoau 1o BuUMiproBaHHS piBHS 340poB’s. Di3uYHE Ta MCHUXIYHE 370pPOB’S.
Mojeni 310poB’si: HOPMAaTUBHI MOKA3HUKHU, BAPIaTUBHICTh HOPMHU.

Tema 2. 3axBOpPIOBaHHSA Ta 32XBOPIOBAHICTb.

[TonsTTs XBOopoOM Ta criopigHeHi TepMinu. Knacudikamis xsBopo6. Po3Burtox ineit npo npuunHu
3axXBOpIOBaHb. [IOBKULISA SIK YMHHHMK 3aXBOPIOBAHb JIFOJMHM. 3aXBOPIOBAHICTh Ta ii aHami3. Tsrap
xBopo0O. CTpyKTypa 3aXBOPIOBAHOCTI y CBITI Ta YKpaiHi. OCHOBHI MPUYUHHU CMEPTHOCTL. TpHUBaJiICTh
JKUTTSA Ta YMHHUKU ii CKOPOUEHHS.
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Tema 3. OcHoBH enigemioJiorii

[ToHATTS PO eHAEMIiYHi Ta emiieMiuHi 3aXBOpIOBaHHs. PiBHI MOUIMpPEHHs 3aXBOPIOBAHbB: CIajax,
eminemis, mangemis. YMHHUKYM BUHUKHEHHS Ta PO3BUTKY emigemiid. ETamu po3BUTKY Ta YMHHUKA
emimeMiuHoro mporecy. EKONOriyHI YMHHMKH pPO3BHTKY €MHiIeMili Ta TeHEe3UCy 3aXBOPIOBAHb
eMiIEMIYHOTO XapaKTepy.

Tema 4. EniemMiuHi 3aXBOpIOBaHHS.

Ennemiuni 3axBoproBanHs. Kracudikamis Ta BUAM EHIEMIYHHX 3aXBOPIOBaHb. EHIeMidHi
3aXBOPIOBAHHS, 3YMOBJICHI BIUIMBOM (PI3MYHHUX YMHHUKIB. EHmemivni iH(pekmil. ['eoxiMiuHi eHaemii.
Enpnemii Ha TepuTopii YKpaiHu.

Tema 5. ImyHHa cucTema Ta peakuii TI0AUHH.

[TonsTTs imyHiTery. IMyHHa BianoBigs. Cki1agoBl IMyHHOI CUCTEMH Ta MEXaHI3MHU (pOpPMYBaHHS
iMmyHHOI BianoBial. [Ipupompkennii Ta HaOyTHil IMyHITET. PO3BUTOK IMYHITETY Yy 3B 513Ky 3 KOHTAaKTOM
JIOJVHM 3 HIIUMU XKUBUMU opranizsMaMmu. Posnanu iMmyHHOI cuctemMu. Aneprii Ta ajnepridyHi peakiii.
CraH JOBKULIS SIK YUHHUK PO3BUTKY aJlepriYHUX 3aXBOPIOBaHb.

Oco06muBOCTI BIUIMBY OIOTHYHMX YWHHUKIB Ha 370pOB's JTOAWHUA. B3aemomis mroguHu 3
CUMOIOTUYHUMH, TATOTEHHUMHU Ta Mapa3uTUYHUMH MIKpOOpTraHi3MaMH.

Tema 6. XapuyBaHHSI JIIOAWUHH.

[IpaBo mroauuu Ha Ky, Xap4yoBi pecypcH Ta MpoAoBoJibYa Oe3neka moauan. [IoHSITTS paimiony 1
nietd. Bunu gier 1 pamionis. EneproBuTpatu 1 cTpaterii iX NONMOBHEHHS. XapuyBaHHS JIIOJUHU Ta il
3m0poB'si. OCHOBM paIliOHAIIBHOTO XapuyyBaHHSA. BIIMB COIIAIBHO-€KOHOMIYHMX YWHHHUKIB Ha
xapuyBaHHs. [Ipobrnema ronomy y cBiTi. Exonoriuni npobieMu moB’si3aHi 3 XapuyBaHHSM JIFOJUHH:
BIUIMB BHPOOHMIITBA MPOIYKTIB XapuyBaHHS Ha JOBKULIHA, BiIXOAW DK1 Ta MapHYBaHHS Xap4OBUX
MPOAYKTIB, €KOJIOTIYHHUM CITiJ] pI3HUX THIIIB PAIliOHY.

Tema 7. BIUIUB aHTPONOTreHHUX YUHHUKIB HA 3[10POB'sl JIIOIMHU.

BrumB aHTpOMOreHHWX YWHHHMKIB Ha 370pOB'S JIOAWHH. XiMI4HI (akTopu 3a0pyIHEHHS
noBkius. Insgaxu Haaxo/pKeHHS 3a0pyqHIOBAYiB B OPraHi3M JIIOAWMHU. TOKCHYHICTH XIMIYHHX
pedoBuH. OCHOBHI TPy TOKCHKaHTIB. KaHIleporeHHi, MyTareHHi, TepaTOreHHI Ta IMYHOTOKCHYHI
BIUIMBH Ha OpPraHi3M JroauHu. Di3nYH1 YNHHUKH HETATUBHOTO BILTUBY Ha JIIOJIUHY. Peakiii opranizsmy
Ha BIUTMB (haKTOPIB HABKOJIMIIHBOTO cepenoBuia. [IpodiakTuka eKooro-3ae)KHUX 3aXBOPIOBAHb.
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2.3. TeMaTHYHHUH MJIaH

O0csr HAaBYAJBHUX 3aHATH (T0]1.)
Jdenna ¢popma 3aouHa popma
HABYAHHS HABYAHHSA
Ne
Ha3zBa Tremu = =
RO = (g E = |E E
g 2E g i 25 ¢
= =8 O = B8 ©
1 2 3 4 5 6 7 8 9 | 10
Moayab Nel «biocouniajbHa npupoaa JIOAUHN»
6 cemecTp 6 cemecTp
1.1 | Exonorisg J0AMHU K HayKa 8 2 2 4 10 | 2 - 8
1.2 | I[ToxomKeHHS 1 €BOIIOLIA JIFOIUHU 8 2 2 4 8 - - 8
1.3 | Exkonoro-aHTpONOTreHHI KpU3H Ta
mpo0JIeMH Ha eTarax B3aeMoJIii JiroauHa | 8 2 2 4 8 - - 8
1 JOBKUIIS
1.4 | AuTtponoekocucrema 8 2 2 4 11 | 2 - 9
1.5 BIOHCI/IX'(.)COIIIHJ'II)HI/II/I benomen 9 2 5 5 8 i i 8
Cy4JacHOT JTFOJMHH
1.6 | JlemorpadivHa cuTyallis y CBiTi 8 2 2 4 8 - - 8
1.7 AnanTartist JIOJUHU 0 YMOB ICHYBaHHS 9 2 2 5 8 - - 8
1.8 | MonynbHa KoHTpOIBHA poOoTa Nel 4 2 - 2 - - - -
Ycboro 3a moayiaem Nel 62 | 16 | 14 | 32 | 61 4 - 57
Monyab Ne2 «ExoJioriydi YuHHUKY (OPMYBAHHS 310POB'sl JIHOIMHI)
6 cemecTp 7 ceMecTp
2.1 | CxyazioBi 310pOB'sl TFOAMHU 8 2 2 4 12 2 2 8
2.2 3axBOpIOBaHHS Ta 3aXBOPIOBAHICTH 8 2 2 4 8 - - 8
2.3 | OcHoBH enigemMionorii 8 2 2 4 8 . . 8
2.4 | EngemivHi 3aXBOPIOBAaHHS 8 2 2 4 8 - - 8
2.5 | ImyHHa cucTeMa Ta peakiiii JI0IUHA 8 2 2 4 8 . . 8
2.6 2
XapuyBaHHS JIFOJIUHU 11 2 5 5 12 2 2 8
2.7 | Buius 'aHTporIOFeHHI/IX YMHHUKIB HAa 8 5 2 4 10 i 5 8
3JI0pOB's JTIOAUHU 2
2.8 JloMallHe 3aBIaHHS 8 - - 8 - - - -
2.9 | MoaynbHa KOHTpOJIbHA poOoTa Ne2 4 2 - 2 - - -
2.10 | KontponsHa (momamrss) po6ota (3OH) - - - - 8 - - 8
Ycboro 3a mojayJiem Ne2 73 | 16 | 18 | 39 | 74 | 4 6 | 64
¥Ycboro 3a HaBYAJTBbHOIO Aucuuminow | 135 | 32 | 32 | 71 | 135 | 8 6 | 121

2.4. lomamHe 3aBJaHHA
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MeTor0 BUKOHAHHSI JOMAlIHIX 3aBJaHb € MiI0ip MarepialliB MOA0 CYYaCHUX 3aICKHOCTEH
JIOAMHYU, 30KpeMa IArOTOBKAa MpPE3CHTAIlil Ta HAYKOBOI'O MOBIJOMJICHHA 33 CXEMOIO: NPHYUHH
BHUHHUKHCHHSI — TIPOSIBU — HACITIIKA — MOYKJIMBI IIPEBEHTUBHI 3aXO0TH.

2.5. KonrpoabHa (momamHs) podora (3PH).

MeTo010 KOHTPOIBLHOI (ToMamHboI) podoTn (3®H) € 3akpiruIeHHs, MOTTUOICHHS TEOPSTUIHIX
3HaHb 1 MPAKTUYHUX BMIiHb CTYJCHTA Ta nepeadavae aHai3 mpoOIeMHUX MUTAaHb B3a€MOJIT JIIOIMHU 3
JOBKULISM.

3aBnaHHs 7151 BUKOHAHHSA PO3POOIIAIOTHCS aBTOPOM poOoyoi mporpamu. HaBuanbHi MaTepianu
3aTBEPUKYIOTHCS MPOTOKOJIOM 3acilaHHsI BUITYCKOBOI1 Kadenpu, AOBOAATHCS JO BijioMa CTyIeHTa
THAMBITYAJIbHO 1 BUKOHYIOTHCS BIMOBITHO 10 METOMYHUX PEKOMEHIAITIN.

2.6. Mlepeuik nuTaHb 1JIs1 HiATOTOBKH /10 €K3aMEHY.

[lepenik muTaHe Ta 3MICT 3aBJaHb JJS MUITOTOBKU J0 €K3aMEHY, PO3POOJISIOTHCS MPOBITHUM
BHKJIa1aueM Kadeapu BIAMOBITHO 10 poOOUOi Mporpamu, 3aTBEPKYEThCS Ha 3aciiaHHl Kadeapu Ta
JIOHOCHUTHCS JI0 BiZloMa CTYJCHTIB.

3. HABYHAJIBHO-METOANYHI MATEPIAJIA 3 JTUCHUIIJITHU

3.1. Meroau HABYAHHA

[Ipn BUBYCHHI HABYAJIBHOI JUCHUILUIIHK BHKOPHUCTOBYIOTHCS HACTYIHI METOJW HaBYAHHS:
CIIOBECHI, HAOYHI, MPaKTH4YHI, IHAYKTUBHI, JACAYKTHBHI, AaHAJIITUYHI, CHUHTETUYHI, aHAJITHUKO-
CUHTETHUYHI, PENpPOYKTUBHI, MPOOJEMHO-TIONIYKOB], poO0oTa B MajuxX TIpymnax, CeMiHap-AUCKYCis,
MO3KOBA aTaka, MPE3CHTAIiA.

3.2. PekoMeH10BaHa JliTepaTypa

ba3oBa Jgiteparypa

3.2.1. 3anecpkuii LI, Knmumenko M.O. Exomoris mogunu: Ilimpyunuk. — K.: «Axagemisy,
2005.— 288 c.

3.2.2. Muxkutiok O. M., 3notia O. 3., bposaiii B. M. Ekonorisa moauan : Iigpyysauk — 3-Te
BHI., BHIIP. 1 1o1.— XapkiB: «OBCx», 2004.— 254 c.

3.2.3. Hanenko L.I., T'iriena ta exosoris sroaunan: Hasu. noci6.— JIsBiB: Adimra, 2000.— 248 c.

3.2.4. Icaeako B.M., Uymak A.A., Kononko I.B. Exosoris mtonuau: HaBYaIbHUN MOCIOHUK. —
Kuis: HAY — npyx, 2009. — 184 c.

3.2.5. Exonoris moaunu: naboparopuuit npaktukym / yknaz.: I'.I.Apxinmosa, O.0.Bogk, O.B.,
Cunopos, O.M. Jlertsapenko. — K.: Bun-Bo Hau. aBian. Yu-Ty «HAY-apyk».2009. - 64 c.

JonomixkHa JiTtepatypa

3.2.6. T'onuapenko M.C., boituyk FO.1I. Exonoris mroauuu: Hasu. moci6. / 3a pex. Kouyoeit
H.B.— Cymu, BT]I «YHiBepcurerchka kauray, 2005. — 394 c.

3.2.7. Hexoc A.H., barposa JI.O., Knumenko M.O. Exomnoria mogunu: Iligpyunuk. —X.: XHY
imeni B.H.Kapa3zina, 2007. -336 c.

3.2.8. lumanp T.M. Exomnoris mrogunu: [Tinpyunuk. —K.: BI] «Axkagemisy», 2009. — 376 c.

3.2.9. Mycieuko M.M., Exomnoria: Tnymaunuii cnoBuuk/ M.M.Mycienko, B.B.CepeOpsikos,
O.B.bpaiion.— K.:JIu6inp, 2004.— 376 c.

3.2.10. Menuuna 6ionoris: Ilinpyu./ Pen. Ilimak B.I1., baxop [O.1.,.— Binaums: HoBa kHura,
2004.— 656 c.

3.2.11. I'puban B.I'. Baneonoris: Ilinpyunuk. — K.: Lentp yuboBoi nirepatypu, 2008. -214 c.

3.2.12. JlynuikoBa [.I. Exonoris 1 Oe3meka XUTTENSUIBHOCTL: TepMIHOJIOTIYHMI CIOBHUK-
noBigauk. — K.: Buma mk., 2005. — 247 c.
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3.3. Indopmauiiini pecypcu B inTepHeri

3.3.1. http://www.irbis-nbuv.gov.ua

3.3.2. https://nlu.org.ua/article.php?id=2

3.3.4. https://biology.ru/textbook/content.html
4. PEUTUHTIOBA CUCTEMA OLIHIOBAHHS HABYTHUX CTYJIEHTOM 3HAHb TA

BMIHb
4.1. OuiHOBaHHA OKPEMHUX BHUIB BUKOHAHOI CTYACHTOM HaBYaJbHOI POOOTH 3IIHCHIOETHCS B
Oanax BiamowimHO 110 Tabm.4.1.

Tabmuis 4.1
Max KinbKicTh OaJtiB Max KUIbKICTD
OaiiB
BI/I{L Jlenna 3aouHa Bm} Tenna 3aouyHa
HaBYAIILHOT pOOOTH dhopma HaBYaIbHOI pOOOTH ¢dopma
(opma dopma
HaBY-Hs HaBY-HS
HaBYaHHS HaBY-HS
Momymns Ne 1 Monyib Ne 2
BuH HaBUabHOT poOOTH Oamm Oamm Bun HaBuaneHOi pobotn Oarm Oamm
BukoHaHH4 Ta 3aXUCT BukoHaHHs Ta 3aXUCT
MPaKTHYHUX POOIT: 20 - MPaKTUYHUX POOIT: 20 30
Ne 1.1-1.7 (8 x2,5) Ne 2.1-2.7 (8 x2,5)
BukoHaHHS KOHTPOJIBHOL
. 10 30
(momarnHbo1) poboTH
s donycky 00 6UKOHAHHSA st 0onycky 0o 8UKOHAHMHS
MOOYIbHOL KOHMPOTILHOT 12 B MOOYIbHOI KOHMPONLHOT 18 B
pobomu Nel cmyodenm mae podomu Ne2 cmydeum mae
Habpamu He MeHule Habpamu He MeHuie
BukonaHHg MOAyIBHOT BukoHaHHSI MOYJIEHOT 15 B
KOHTPOJIbHOI poboTH Nel 15 KOHTPOJIbHOT poOoTH No2
Ycboro 3a moayJiem Nel 35 — Ycboro 3a mojayJiem Ne2 45 -
Yceboro 3a moayasimu Nel, Ne2 80 60
CeMecTpoBHii eK3aMeH 20 40
Ycboro 3a TUCHUTIIIHOK0 100

3anikoBa peiiTHHroBa OUiHKA BH3HAYA€THCs (B Oanax Ta 3a HAIIOHAIBHOIO IIKAJIOI0) 32 pe3yIbTaTaMu
BHKOHAHHS BCiX BUIB HABYAIBHOI POOOTH TIPOTITOM CEMECTPY.

4.2. BukoHaHi BHJIM HABYAJBHOI pOOOTH 3apaXxOBYIOTHCS CTYIEHTY, SKIIO BiH OTPHMAB 32 HUX MTO3UTHBHY
peituHTOBY OMIHKY (HomaTok 3).

4.3. Cyma pedTHHTOBUX OIIIHOK, OTPUMAaHUX CTYJEHTOM 32 OKpeMi BHIM BHKOHAHOI HABYAJIHHOI pOOOTH,
CTaHOBUTH MIOTOYHY MOAYJIbHY PEHTHHTOBY OIIIHKY, 5IKa 3aHOCHTHCS J0 BiZIOMOCTI MO YIIEHOTO KOHTPOIIO.

4.4. IlincyMKOBa ceMecTpoBa PEHTUHTOBA OIliHKA, TIEPEPAXOBYETHCS B OLIHKY 32 HAIIOHAIBHOO IITKAJIOK0
ta mkamor ECTS (Homatok 5).

4.5. [lincymKoBa ceMecTpoBa pEHTHHTOBA OIliHKA B 0ajax, 32 HAIllIOHAFHOIO MIKajoko Ta mkaiow ECTS
3aHOCHUTBCA JI0 3aJiKOBO-€K3aMEHAIliHHOI BiJIOMOCTi, HAaBYAJBHOI KapTKW Ta 3aJiKOBOi KHIDKKH CTYIEHTA,
Hamnpukiaz, Tak: 92/Bigm./A, 87/100pe/B, 79/106pe/C, 68/3agos./D, 65/3an0osB./E Tomo.

4.6. IlincymkoBa peHTHHroBa OIliIHKA 3 JAWCIUILUTIHA JOPIBHIOE MiJICYMKOBiil CEMeCTpOBili PEHTHHTOBIN
OLIHIII. 3a3HauYeHa ITiJICYMKOBa PEHTHHTOBA OIIHKA 3 TUCIUILIIHA 3aHOCUTHCS A0 JlomaTky no nurioMa.
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MIHICTEPCTBO OCBITH 1 HAYKH YKPAITHH
HAHNIOHAJIBHUU ABIAIIIMHUU YHIBEPCUTET

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

KOHCHEKT JIEKIII

3 muctumuniad «K EKOJIOI'IA JIOAUHH

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

Pagomcrka M.M.. K.T.H., JIOIL.,

JIOLIEHT Kadeapu eKoIOoTil

Marseesa 1.B., a.1.H.. npod.,

npodecop kabeapu eKoJIorii

KoHcrekT nekiii po3risHyTui Ta
CXBAJICHHWH Ha 3acigaHHi kadeapu ekosorii
[Ipotokon Ne 5 Bin «29» tpaBHs 2023 p.

P d |
3asinyBau kadenpu 17 Hynap T.B.




. CMA HAY
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«Exororist mroxuHmy Crop. 163 99
Jlexmisa Ne 1

HaszBa: OCHOBH Ta XapaKTepPUCTUKA 3araJibHOI €KOJIOT il

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

JOCITIDKEHHS Ta METOIM ITPOTHO3yBAaHHS B CydacHii eKOJIOrii.

2. CTpyKTYpHI NiAPO3ALIH CydacHOI €KOJIOTII.

3. OcHOBHI eTanu PO3BUTKY MPUPOJI03HABCTBA Ta YKPATHCHKOT €KOJIOTIYHOT ITKOJIH.
4. OcHOBH CHUCTEMHOTO aHali3y. PiBHI opranizaiii O10cucTem.

5. Orunsjn eKoJIOTTYHUX 3aKOHIB, TPaBUII, TPUHLIUIIIB.

Jliteparypa:
3aranmbHa ekosoris: Hau. 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 — cepeloOBHINE ICHYBaHHsS oOpraHisMmy. ToMmy €KOJOTril0 1HOJI Ha3HBaKOTh
€KOJIOTTYHO0 010J10Ti€10. 3arajJoM eKOJIOTiI0 BU3HAIOTh OJHIEI0 3 MPUPOJHUYUX HAYK.

BBaxaeThcsi Haykoro, 10 3aMMAETHCS MPHUPOJOI0 Ta B3AEMO3B'I3KaMH JKMBOTO CBiTy. TepmiH
«EKOJIOTIs1» TOXOJUTh BiJl TPEIBKOTO CJIOBA «OHKOC», IO O3HAYAE «OKUTIO», <«IiM» abo «MicIe
MIPOYKUBAHHSY.

Hayka exoJ10risi BKJIIOYa€ B cede:

* BuByeHHs 3B’A3KIB OpraHi3aMiB a00 TPyHH OpraHi3MIB 13 HABKOJHUIIHIM CEpEIOBUIIEM Ta
BIUIMBY CEPEIOBUIIA HA HUX — 3arajibHa eKO0JIOTist

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

Hayxka npo HaBKOJUIIHE CEepeqoBUINE — L€ MDKAUCIMILIIHAPHA HAYKOBa rajiysb, sika 00’ €IHy€
¢bi3uuHi, 6loyioTivHI Ta iH(OpMAaIIiiHI HayKH (BKIIOYAIOYU €KOJIOTiI0) JUIsl BUBUCHHS HABKOJIMIIHBOTO
CEPEeIOBHINA Ta BUPIIICHHS €KOJIOTTYHHUX MTPOOIIEM.

Metoau:

* 3acTOCyBaHHS METOJIB 3 IHIIMX JUCHUIUIIH, TakKuX SK Oioyoris, ¢i3uka, Ximisd,
IPYHTO3HABCTBO, KJIIMATOJOTIs, MIHEPAJOris, reoJioria, reorpadis, TiAPOJIOTiA, JTIMHOJIOTIA, A
BHUBYCHHS KUTTEBUX MPOIIECIB HA 3eMIIi.

e CucremMHU#l NiAXiA A0 aHAN3y €KOJOTIYHMX MpOoOJieM, OCKUIBKM BOHU Maike 3aBkIU
BKJIFOYAIOTh B3a€MOJII0 (PI3MYHUX, XIMIYHHX 1 O10JIOTTYHHUX TPOIIECIB.

e CoeHiaJibHI METOIU €KOJOTTYHUX JTOCIIIIKEHbD.

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

IpuHuNIH exkoorii

* OxopoHa BUIB 1 MIBU/IB 1I03BOJIUTH 30€pETrTH F'€HETUYHE PI3HOMAHITTSL.

+ 30epexeHHs cepeloBHIIa ICHYBaHHS € (PyHIaMEHTaIbHUM Ul 30epeKeHHS 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 CUJIA IIUX 3B’ SI3KIB pi3HA.

* TlopymeHHs: GOpMYIOTh XapaKTEPUCTUKU MOMYIIAILIMA, COUTBHOT Ta EKOCHCTEM.
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+ KiimaT BiiuBa€ Ha Ha3eMHi, IPICHOBO/IHI Ta MOPCHhKI €KOCUCTEMHU.

I'anysb exoaorii

Exoutorito Takox M0kHa K1acu(ikyBaTH Ha OCHOBI HANPSIMKY 332 HACTYITHUMH TIOKa3HUKAMHU:

e OCHOBHI THIH JOCTIMHKYBAaHUX OPTaHi3MiB (HANPHUKIIAA, €KOJIOTiS TBAPUH, €KOJIOTiS POCIHH,
€KOJIOTisl KOMaXx)

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

e reorpadiuHmii a00 KIIMaTUYHUHN palioH (HAIIPUKJIIa, apKTUYHA €KOJIOTIsl, TPOIIUHA €KOJIOTis)

e IPOCTOPOBHI MacmiTad, SKUH pO3ISAacThcs (HANPHUKIAL, MaKpOEKOoJIoTis, JaHmmadrHa
€KOJIOT'15T)

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

e BUKOPUCTOBYBaH1 METOM (HAIIPUKIIAJ], MOJIEKYISIPHA €KOJIOT1s)

Haii0inp1m THIOBUM TIPUMHATUM IS IBOTO KYPCY € MOUT Ha!

e Aytexosoris 200 €KOJIOTiS OpraHi3My

e JlemexoJiorist 200 MOMyYJIAIIHA €KOJIOT 1S

e CHHEKoJIOT1s 00 €KOJIOTis CIUILHOTH Ta €KOJIOTISl €KOCUCTEM

HaiiBaxkyuBimi KOHIIENTYyaabHI 3aKOHHU €KoJIoTi1 chopmyrtoBaB bappi Kommonep

1. Bce noB's13aHO 3 yCIM 1HILIUM .

2. Bce MOBUHHO KyHCh JiBATHCS .

3. [Ipupona 3Hae Haiikpare .

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

[H1I11 BaXKJTMB1 3aKOHU €KOJIOTi1 CTOCYIOTHCSI 3aKOHOMIPHOCTEH MPUPOTHUX MPOIIECIB, 3BOPOTHUX
3B'I3KIB Y NMPUPOJHUX CHUCTEMax, iX OajaHCy Ta CTiKocTi. barato 3 mux 3aKOHIB MOXOMATH 3 IHIIHX
HayK, TaKUX K 010J10Tis1, i3MKa Ta XiMis, ajie BOHU MICTAThH IIHHY 1HPOpMAaIIito Tpo GyHKITIOHYBAHHS
MIPUPOJIN.
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Ha3pa: OcHOBHI m0/10:KeHHSI ayTeKOJIOTil

Ilnau Jekuii:

akrowneE

Berym o ayrekostorii.

ExonoriuyHi YMHHUKY, YMOBH, PECYPCH.

Knacuoikaris ekonaoriynux ¢pakTopis.

[IpucrocyBaHHs OpraHi3MiB 1O HABKOJHUIIIHBOTO CEPEOBHILA
OCHOBHI 3aKOHH aBTOEKOJIOTI.

Jliteparypa:
1. 3arambnHa ekosorig: HaBd. moci0. / ['M. ®panuyk, C.M. Mamxa, M.M. Pagomceka, €.0.

boscynoBebkuii. — K.: HAY, 2015. — 232 c.

2. 3arajpHa eKoJioris : HaB4. moci0. / Binaiayk M.M. — JKutomup: « KuToMHUpChKa MOTITEXHIKAY,

2021. - 184 c.

3MmicT Jexkuii

AyTO0eK0J10rif - 11e HayKa PO B3aEMOJII0 MK OpPraHi3MOM 1 HOT0 CEepeIOBUILIEM.

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

Byne-skuii eneMeHT cepeoBuIla, KU 3AaTHUA BIUIMBATH HA OPTraHi3M, HA3UBAETHCSI YNHHUKOM
cepeoBHILA.

Knacudgikanis ekosiorivnnx paxkropis

3a MIJISXOM BIUTHBY (TIPSAMUN/HETIPSMHUA/YMOBHH )

3a XapakTepoM BILTUBY ((pi3uuHM/XiMidyHUH/1HPOpMaIIHHNI/ €HEPTreTUYHUHN )
3a MOXO/DKEHHSIM (010 THIHHI/a010 THYHUIM/aHTPOTIOTCHHH )

32 YaCOBUMHM XapaKTEPUCTUKAMHU (€BOJIIOMIIMHHN/ICTOPHYHUNA/aKTUBHUMN )

3a 00'€KTOM BIUTUBY (1HIWB11/TIOMYJIAIis/BU)

3a HAPSIMKOM (BEKTOPHUHN/IIMKIITYHUN/BUTIAIKOBU )

AOioTuuHi pakTopu

Kocmoc

®di3uKo-reo Hi3UIHHMA
XiMIYHHH

Kirimar 1 meTeoposorist
I'iaponoriyamit
Enadiununit
Oporpadiunmit

dakTopu cepeoBHIIa BIUIMBAIOTH HAa NOMIMPEHHS Ta YHCENBHICTh OPraHi3MiB
BioTuyni ¢pakTopm — 1€ B3aeMOIA 3 IHIIUMU BUIAMHU.

3a CYTHICTIO iX MOAUIAIOTh Ha 4 TPYNHU: aKTyasbHi, Tpo(iuHi, MaTepiaiabHi, GopruuHi
3a oTpuMaHUMU epeKTaMu BiJl B3aeMO/ii (TO3UTUBHI/HEraTUBHI1):

* Heiitpanizm

* Cumb6io3

* AHTH6103

AHTpONorenHi Gpaxkropu
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Ipsamuii — Ge3nocepeHiil BIUIUB JIIOJMHA HAa KOMIIOHEHTH ekocucteMu. Lle 30ip srin, rpulis,
BHpPYOKa JiepeB TOUIO.

HenpsimMuii — BIUTMB JIOAMHYU Yepe3 MPOMDKHMIA piBeHb. Lle 3MiHa piBHS IPYHTOBUX BOJ, 3MiHA
TeMIepaTypH, pafiamiiine 3a0pyIHEeHHS TOIIO.

YMOBHHMM € BIUTMB OiOTHYHHX 1 a0loTHUHUX (DaKTOpiB, MOcuiIeHe abo mociabiaeHe BIUTMBOM
JIIOJIHH.

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

Bunu aganranii

* AKTHUBHMIi — TIPUCTOCYBaHHS IUISIXOM pETYJALii JKATTEBHX TMPOIECIB 70 YMOB
HaBKOJIMIIIHBOTO ~ CEPEJIOBUINA: POCIMHU PETyJIOITh MpOIEC TpaHcHipamii Uisi HIATPUMKU
CTaOUIHLHOTO PIBHSI BMICTY BOJM B OpraHi3Mi; TeMmIepaTypa Tijla NTaxiB 1 CCaBLIB MIATPUMYETbCS Ha
cTaOUIbHOMY PIBHI

* IACHUBHI — NPOIECH XUTTEALUIBHOCTI OPraHi3aMiB MOXYTh BiIOyBaTHCS 3a 3MIHOIO yYMOB
HABKOJIMIIHBOTO CEPEIOBUINA: JIepeBa BTPAYAIOTh JIMCTS, TBAPHHU BIIAJAIOTh y CIUITYKY B XOJIOJTHY
IIOpY POKY;

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

BiopuTMm - e noBToproBani 6i070r14H1 nporecu. Jlesiki TUIH 010JIOTTYHUX PUTMIB OyJIM ONUCaH1
sK 010JI0T1YHI TOJMMHHUKNA. BOHM MOXYTh BapiioBaTHCS 3a 4aCTOTOIO Bl MIKPOCEKYH] A0 MEHII HIX
onHi€T MOBTOPIOBAHOI MOl HAa necaTWiiTTsA. Haifkparne BHUBYEHHM PUTMOM € IHPKAJHUN DPUTM,
npuOJIU3HO 24-TOMWHHUNW IHMKJ, TOKa3aHWi (I310J0TTYHUMHU TPOIeCaMHd B yCIX OpraHi3Max.
[upkanuuii puT™M MOKHA J1ajli pO3OUTH HA PYTUHHI IUKIN TPOTIATOM 24-TOIMHHOTO JHS.

ExoJ10riuHa ToJ1epaHTHICTH | BAJIEHTHICTH

PiBeHp 3maTHOCTI OpraHi3My NPHUCTOCOBYBATUCA N0 MIHJIMBUX (DaKTOPIB HABKOJUITHHOTO
CEpelIOBHINA PI3HUKA y pI3HUX BHUIIB 1 HA3MBAETHCS €KOJIOTIYHOKW ToJiepaHTHicTIO. /liama3zon
KOJIMBaHb OKPEMOTO €KOJIOTTYHOro (hakTopa, B MEXax SIKOTO MOKJIHUBE >KUTTS MEBHOTO OpraHizmy,
HAa3UBAETHCSA €KOJOTIYHOK BAJTEHTHICTIO .

OpranizmMu 3 IMIHUPOKUM [1alla30HOM TOJIEPAHTHOCTI JI0 €KOJIOTIYHOTO (hakTopa Ha3MBaAIOTHCA
€BPUBAJICHTHUMHU BHJIAMHU, a OpPraHi3MU 3 BY3bKHUM J11alla30HOM TOJIEPAHTHOCTI /0 €KOJOTIYHOTO
(dakTopa — CTEHOBaJEeHTHMMU BuAaMH. HaBiTh OMH HECHPUATINBHUI (PAKTOpP MOKE BUKIIOUHUTU
MeBHUH BUJI 13 JAHOTO CEpPEIOBHINA ICHYBAHHS, HE3BAXKAIOYM HA BCi 1HIII (AaKTOPH B ONTHUMAIbHUX
Mexkax. OpraHizsmMH 3 IIMPOKOO BAJICHTHICTIO 3a 0ararbMa (hakTopaMu Ha3MBAIOThCS YOIKBICTaMH.

D YHKIIOHAJIbHI 3aKOHH aBTOEKOJIOT I

e 3akoH TonepanTHocTi lendopaa
3akon Jlibixa
3aKOH €KBIBAJIGHTHOCTI (DaKTOPiB 30BHIIIHBOTO CEPEIOBUILA
3aKoH CyKyIHOI (criabHOT) Ail PaKkTOpiB cepeoBHUIIla
3aKOH ONTUMAaNBHOCTI
[IpaBuno beprmana, npaBwmio AsieHa i mpaBuiio I'morepa
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Jlexnisa Ne3

Ha3Ba: OcHOBHI M0JI0KeHHA T€MOKOJIOTIT

I11aH Jekmii:
TloHATTS «HACEJIEHH.

[TomupeHHs Ta cepeJoBUILE TPOKUBAHHS
[TapameTrpu nomyssitii
[cTopis xutTTA Opranizmin

gk whE

[TpuknagHi aCeKTH MOMYIAIMHOT €KOJIOT 1T

Jliteparypa:
1. 3arambnHa ekosorig: HaB4. moci6. / ["M. ®panuyk, C.M. Mamxn, M.M. Pamomceka, €.0.
boscynoBebkuii. — K.: HAY, 2015. —232 c.
2. 3arajpHa eKoJioris : HaBd. 1oci0. / Binaiayk M.M. — JKutomup: «KuToMHupCchKa MOTITEXHIKAY,
2021. — 184 c.

3MmicT Jexkuii

HonyasiniliHa exoJorisi — 116 BUBYEHHSI MOMYJALIN Yy 3B 43Ky 3 HABKOJIUIIHIM CEPEOBUILEM,
BKJTFOYAIOYH BILJIUB CEPEJOBUINA HA MIUIBHICTH 1 pO3MOIUT, BIKOBY CTPYKTYPY Ta PO3MIp MOITYJISIIIi.

[Tomymsist — 1ie rpyna ocoOMH OJJHOTO BUAY, 110 MEIIKAIOTh Ha OJIHIN 3arajibHiil TepuTOopii

ATpudyTH HaCeJIeHHS:

» Jlucnepcist — 11e MOJIeNb PO3MOIUTY MK OCOOMHAMH B MEKaX MOTYJIAIIII.

» Jlemorpadis — 11e TOCHIIPKEHHS KUTTEBO BAXKIMBUX CTATUCTUYHHUX JAHUX HACEJIEHHS Ta TOTO,
SIK BOHU 3MIHIOIOTHCS 3 YACOM.

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

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

* CKyI4yeHe

* pIBHOMIpHE

* BUIIAJKOBE.

ApeaJ, abo cepeoBHUIlle iICHYBaAHHS — 1€ TUI IPUPOTHOTO CEPEIOBUILA, B IKOMY KUBE EBHUI
BUJl OpraHi3MiB 1 MOX€ 3HaWTH DKy, NPUTYIOK, 3aXHCT 1 HapTHEPIB U1 PO3MHOXKEHHS. BiH
XapaKTepU3yeThes K PI3SUYHUMH, TaK 1 010JIOTTUHUMHU OCOOIMBOCTSIMHU:

- KITiMat

- penbed

- egadiuHi yMOBH

- 610TUYHI YMOBU

- 0a3a )KMBJICHHA

3anexHo BiJ] po3Mipy apeaiy 1 XapakTepy MOLUIMPEHHS PO3PI3HAITh KOCMOIMOJMITIB 1 €HJIEMIKIB.

ITapameTrpu momyJisimii :

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

e JlunamiyHi mapaMeTpud  NOMYJALIl:  HApOJKyBaHICTb, CMEPTHICTb, THIHU pOCTy 1
MPOTYKTUBHOCTI.

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

MK mpuponi. €MHICTH cepegoBHIIA — 1€ MaKCUMaJIbHUN pO3MIp MOMyNsmii, SKUA MOXKe
MIATPUMYBATH CEPEIOBUIIIC.
PenpoaykTtuBHi piBHi, a00 rpadik depruabHoOCcTi — 1€ 3BE€IACHUI 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 J)KMTTH € BaXKIMBOIO IaTy3310 BUBYEHHS €KOJIOTII.

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

Taduuui )KUTTHA 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 CE€PEIHbOMY Billi, MTOTIM 3POCTAaHHS Cepell
CTapUINX BIKOBUX IpyII

—  Tun II: piBeHb CMEPTHOCT1 MOCTIHHUN MPOTATOM YChOTO KUTTS OPraHi3My

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

IMpuxkaagHi acnekT NONYJIANIAHOI eK0JI0Til
e 3MiHM NOMYJIAIIi Ta NIUTbHICTh HACEIICHHS
e TepuropianbHICTH
e CrpykTypa momyJssiii Ta i 3MiHu
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Ha3Ba: OcHOBHI M0OJI0KEeHHA CHHEKOJIOTII.

IInan aekumii:

CrpyKkTypa eKOCUCTEMH.

Buau 3 BeTUKUM BILTUBOM

YrpynoBaHHs Ta €KOTOIIH.

Tpanchopmanis ekocuctem. Ekonoriuni cykuecii.

gk whE

Ornsi eKoJIOTTYHUX 3aKOHIB, TPaBWJI, TPUHLIUITIB.

Jliteparypa:
1. 3arambnHa ekosoris: HaB4. mocid. / ['M. ®panuyk, C.M. Mamxa, M.M. Pagomceka, €.0.
boscynoBebkuii. — K.: HAY, 2015. —232 c.
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3MmicT Jexkuii

ExocucreMa — 1€ CHUIBHICTP JKMBHX OpraHi3MiB, MO ICHYIOTh pa3oM 3 HEKHUBUMU
KOMIIOHEHTaMH cepe/loBHIla (MOBITPs,, BOJA, MIHEpaJbHUI TPYHT), B3aeMoJiroun sk cucrema. Lli
010THYHI Ta a0lOTMYHI KOMIIOHEHTH TIOB’sI3aHI pa30M uepe3 KPyrooOir MOKHMBHUX PEUYOBHH 1 TOTOKH
EHeprii.

@®opMyBaHHSI €KOCHCTEMH KOHTPOJTIOETHCS K 30BHINIHIMY, TaK 1 BHYTPIIIHIMH (aKTOpaMHu.

YUNHHUKH, 110 MOKYTh BILUIMBATH HA PO3MOAiJi 0OiOPi3HOMAHITTS:

e bioreorpagiuni ppakropm BrimmBaTh Ha 010PI3HOMAHITTSI €KOCHCTEMH.

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

e Edekt apeanay: kpuBa BUI-apeall KUIbKICHO BimoOpakae i/ier0 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) MOHa pO3IJIIaTH SIK €KOJIOTIYHY POJib OpPraHi3My:

* BHKOHYE€ NeBHI QPYHKIIIi B TPODIYHUX JaHIIOTaX;

* TIEBHUM YHMHOM aJIaliTOBaHa JI0 HABKOJUIIIHBOTO CEPEIOBHUIIIA;

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

3MillleHHSI O3HAK — II€ TEHCHIIA A0 OUTBIIO BIAMIHHOCTI XapaKTEPUCTHK/OCOOIMBUX pUC 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 cmiBToBapucTBO a00 0i0lEHO03 — 1€ CYKYIHICTh MOMYJALINA PI3HUX BHIIB, SKi
KUBYTh JOCUTH OJIU3BKO TSI MOTEHIIIHHOT B3a€MO/Ii.

CTpykTypy 6ioneHo3y MOoXXHa pO3IJIAAaTH 3 KUIbKOX MO3ULIIN;

a) BUJIOBUH CKJIaJl, IKUW MOKA3y€e BUU )KUBUX OPTaHI3MIB;

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 pi3sHOMAHITTS YrpynoBaHHS — PI3HOMAHITHICTH OpPraHi3MiB, IO BXOJISATH O CKIIATY
yrPYIOBaHHS.

BiH ckiagaeTbes 3 TBOX KOMIIOHEHTIB:

¢ BuioBe 6araTcTBo — I1¢ 3arajibHa KUTbKICTh PI3HUX BHUJIIB Y CITUTEHOTI.

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

Tpodiuna cTpykTypa — 1[e XapyoBi 3B’SI3KM MK OpranisMamMu B CHUTbHOTL. Tpodiuna
CTPYKTYypa = KIFOYOBHI (PAKTOp IWHAMIKU CHUTBHOTH

Xap4oBi JIAHIIOTH TTOB’SI3YIOTh TPO(1YH1 PiBHI Bi/l MPOIYIIEHTIB 1O HAHBUIIUX XHKAKIB.

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 XapuoBIi Mepexi 3a3BUYail CKIIaAat0ThCs JIUIIE 3 KUIBKOX JIAHOK.

IIpocTopoBa cTpyKTypa CHiBTOBapUCTBA: Y IEBHOMY CEPEOBHUII ICHYBAHHS, CIIUIBHOMY JUIS
KUIBKOX BMJIIB, KOXEH 13 BMJIB 3a3BUYail MPUYpPOUYEHHI 10 BIIACHOTO MiKpocepeaoBuiia abdo
MIPOCTOPOBOI HIllll, OCKUIBKU JIBA BUJM HA OJHIM 3arajibHIi TEpUTOPIi 3a3BUYAM HE MOXKYTh 3aliMaTH Ty
camy eKOJIOTIYHY HIlly MPOTATOM 3HAYHOTO Mepiojly yacy.

Kuro4uoBi noHsiTTs:

1. Macmrab

2. IIpocTopoBa aBTOKOpEALIis

3. BizepyHoK,.

Tpancdopmanis ekocucTemM: B3a€MOISI MK BUJAMHU Ta iX AUSUTHHICTH MOCTYIOBO 3MIHIOIOTH
YMOBH CEpEIOBHINA, IO MPU3BOAUTH 10 TpaHcopmarii Bciei ekocucremu. lle Ha3zuBaeThCs
cykueciew. Cykreciss € pe3yJbTaToM 3MiH, CIIPUYMHEHUX CaMOIO0 POCIMHHICTIO (3MiHa pH rpyHTY,
BMICTY MTOXHUBHHUX PEUOBUH TOIIO) 200 OY/Ib-IKUM MOPYIICHHSIM.

IlopymieHHss — 1e momisd, ska 3MIHIOE CHUIBHOTY, BHUAAJIAE€ 3 Hel OpraHi3MM Ta 3MIHIOE
JOCTYITHICTh PECYPCIB .

Exosoriuna cykuecisa moxxe OyTu:

» Ilepsunna cykyecia BinOyBaeTbcs TaM, 1€ Ha MOMEHT IOYAaTKy CYKIECii HE iCHYe IPYHTY.
[TionepHi opraHi3mMu, TaKi K JUIIAHHUK, € OCHOBOIO CITUILHOTH 1 IPYHTOYTBOP CHHSI.

* 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 BIUITMBH 30aJlaHCOBaHi, 110 HE IPU3BOJIUTH 10
YUCTHUX 3MiH.

® onip : TEHJICHIIiS CUCTEMH 3AJIMIIATUCS OJIM3BKOIO IO CBOTO PIBHOBAXKHOTO CTaHy, HE3BAXKAKOUU
Ha 30ypeHHs

Ipuamunu Yipaca BH3HAYaIOTh 3aKOHOMIPHOCTI BUKOPUCTaHHSA MPHUPOJHHUX PECYpCiB Y
IPUPOIL

Tpogiuni kackaam - 1€ 3aKOHOMIPHOCTI B3a€MOJIi BUAIB, SKI MPaLIOIOTh SK KOHTPOJEpU
€KOCHUCTEMHU
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Ha3sga: Oco0.1uBoCTi NepeTBOpeHHs eHeprii Ta KPyrooodiry pe4oBiuH B eKOCHCTeMAaX

Ilnan jgekuii:
1. Crpykrypa i tuHaMiKa eKOCUCTEM

2. TloToxu Matepii Ta eHeprii.
3. bioreoxiMiuHi TUKIIH.
4. TpodiuHi 3B'A3KH B EKOCUCTEMAX.

Jliteparypa:
1. 3arambna ekosorig: HaB4d. mocid. / ['M. ®panuyk, C.M. Mamxa, M.M. Pagomceka, €.0.
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3MmicT Jexkuil

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

IlepBuHHe BHPOOHUIITBO B €KOCHCTEMI — II€ KUIBKICTh CBITJIOBOi €HEprii, Ky aBTOTpo(du
MEPEeTBOPIOIOTh Ha XIMIYHY MPOTArOM NeBHOro rmepiogy uyacy. CrymiHb (OTOCMHTETHYHOTO
BUPOOHUIITBA BCTAHOBIIIOE MEXY BUTPAT €HEPIETUYHOTO OIO/KETY eKOCHUCTeMH. KiTbKICTh COHSYHOT
pamiartii, o gocsrae mMoBepxHi 3emiti, 00Mexye (OTOCMHTETHYHHUM BUXIJ eKocucTeM. Jlumie HeBennka
YaCTMHA COHSYHOI €Heprii cmpaBai MoTparuiie Ha (OTOCHHTE3YIOUl OpraHi3MH, 1 HaBiTh MEHIIA
YacTHHA Ma€ MPUIATHY JUIsl BAKOPUCTAHHS JOBXKUHY XBUJIL.

BanoBe nepBuHHe BUPOOHHITBO ekocuctemu = GPP

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

JlomioBi TpomiyHI JIiCH, JIMMAaHU Ta KOpajoBli pudu HAIEKATh A0 HAUMPOIYKTHUBHIIIAX
€KOCHCTEeM Ha OJMHUINIO IIoll. MOPChKi €KOCHUCTEMH € BIIHOCHO MAaJIONPOAYKTUBHUMHU Ha OJIUHUIIIO
TIJIOIII, ajie Yepe3 CBii 00CAT poOIISITh BETMKHANM BHECOK Y CBITOBE YUCTE TIEPBUHHE BUPOOHMIITBO.

CBIiTJ10 Ta OKMBHI PEYOBUHU 0OMEXKYIOTh IIEPBUHHE BUPOOHUIITBO Y BOJHUX €KOCUCTEMAX.

VY HazeMHHX €KOCHCTeMax TeMIIepaTypa 1 BOJIOTICTh BIUIMBAIOTh HA MEPBUHHE BUPOOHUIITBO Y
BEJIMKUX MaciTabax.

BTopyHHe BHPOOHMUTBO €KOCHCTEMH — II€¢ KUIBKICTh XIMIYHOiI eHeprii B Dki, sKa
MIEPETBOPIOETHCS HA HOBY O10Macy KOHCYMEHTIB IPOTATOM MEBHOTO MEPIojy 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 HacTynmHuil piBeHb. [lpubmuzno 0,1% xiMiuHOi eHeprii, ¢ikcoBaHOI (POTOCHMHTE30M, AOCATAE
TPETHUHHOTO CIOXKUBaYa.

[Tipamiga uucTOro BHUPOOHMLTBA BiOOpakae BTpPATy €HEPrii 3 KOXKHOK Ieperadyero B
Xap4OBOMY JIAHITIOT'Y.

OO0OMe:keHHSI JTOB:KMHHM Xap4yoOBOro JIAHIIOTa: XapyoBl JAHIIOTH B XapyOBUX Mepexkax
3a3BUYal CKIIAAIOTHCS JIUIIE 3 KUIBKOX JIAHOK.

JIBi rimoTe3u HaMararThCs MOSICHUTH JJOBKUHY XapyOBOTO JIAHITIOTA!

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

e ['imoTe3a AMHAMIYHOI CTaOLIBLHOCTI - JAOBI1 Xap4OBi JAHIFOTH MEHII CTa0ilbHI, HDK KOPOTKI.
BinbIicTh TaHUX MiATBEP/UKYIOTh €HEPreTHUHY T1I0Te3Yy.
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Ha3sa: OcHoBHi noso:xxenns 6iocepostorii

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

Jliteparypa:
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3MmicT Jekuii

biochepa — me uactuna chep 3emui (atmocdepa, rigpocdepa, mirochepa), sika HaceldeHa
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 (Byriuisi, HadTa, CJIaHII, BaITHIK TOIIO);

* MiHEpaJbHAa PEYOBHHA, SKA YTBOPIOETHCS 0€3 yd4acTi JKUBUX OpraHisMmiB (IIPOIYKTH
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 6mu3zbko 0,01% 3emHOi KOpu, ane BiAirpae MNPOBIAHY pPOJIb Y
0l0reoXIMIYHHX IMpoIiecax.

®dyHKIii opranizmiB y 6iochepi

* TpanchopmyBaTu EHEPri0

» IlinTpumyBaTH ckiag arMochepu

» IlepemimnryBaTu €JIEMEHTH Y IPOCTOPI

* Po3zknagaru opraHidyHi pe4OBHHHM Ha HEOPTaHIuHI

bioreoximiuHi HUKIK 3a0€3ME€UYIOThH 3B'SI3KM MK yciMa KOMIIOHEHTaMu Giochepu

BuBuaroun kpyroo0ir Boau, BYIIeli0, a3oTry Ta (ocdopy, €KOJOTH 30CepelkyloTbcs Ha
4OTUPBHOX (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

— KitouoBi nporiecu, 110 KEPYIOTh pyXOM KOXKHOT €JIEMEHTY B MeXax IHKITY.

biocdepa - «3amMKHyTa KpyroBa cucTeMa, B sIKiif HEMA€ TaKOTO MOHATTS, K «BIIXOJM»; BCE, L0
BUPOOJISETHCA B OJIHIM YaCTUHI LIUKITY, «KYAUCH H1€» 1 BUKOPUCTOBYETHCS HA HACTYITHOMY €Tarli».

ITpoTsokHicTh 6iocepu MOXKHA BUMIPATH Ha OCHOBI NPUPOAHOT HPUCYTHOCTI JKUTTS Ha
MaKCUMaJIbHIM BUCOTI B aTMoc(epi Ta Ha TIMOMHI OKeaHy Ta CyIli. AJie I MeX1 pO3IIUpEeH] 3aBIsIKU
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 jgexuii:
[onsiTTs T2 BUAM GIOPI3BHOMAHITTSI.

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

gk whE

Ponw GiopizHOMaHITTA Y hopMyBaHHI Ta 3a0€3M€UEHH] €EKOCUCTEMHUX MTOCITYT.

Jliteparypa:
1. 3arambnHa ekosorig: HaB4. moci6. / ["M. ®panuyk, C.M. Mamxn, M.M. Pamomceka, €.0.
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3MmicT Jexkuii

BiopizHoMaHITTSl — pI3HOMaHITHICTH 1 MIHJIUBICTh KUTTS Ha 3emill. biopi3HOMaHITTS 3a3BUYaii €
MIpOI0 Bapialii Ha TEHETUYHOMY, BHJOBOMY Ta €KOCHCTEMHOMY pIBHAX. «bBiOpI3HOMAHITTS»
HaW4acTiIIe BUKOPUCTOBYETHCS ISl 3aMIHM OUTBIII YITKO BU3HAYCHHX 1 JABHO BCTAHOBIICHUX TEPMIHIB
BHJIOBOTO PI3HOMAHITTSI Ta BHIOBOTO OaraTcTia.

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

BararcTBo BMAIB — 11¢ KUIBKICTh PI3HUX BHJIB, NMPEJACTABICHUX B EKOJOTTYHINA CIUIBHOTI,
nanmmragTi 9u perioHi. bararcTBo BUIIB — 1€ MPOCTO MiIpaxyHOK BHIIIB, 1 BOHO HE BPaXOBYE
YUCENBHICTh BUIIB 200 1X BIMHOCHUN PO3MO/ILT YHCEIBHOCTI.

PiBHOMipHicTh BHIIB 03Hauyae, HACKUIBKH TMOIOHI YMCEIBHOCTI Pi3HUX BHJIB B MEXaxX OJHOI
TEPUTOPI.

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

PiBui OiopizHomaHiTTA: TakcoHOMIYHE, MOpGOIOTriYHe, (YHKIIOHATbHE, EKOJOTIYHE
PI3HOMAHITTSL.

BioJioriune pi3HOMAaHITTSI po3M0/ilIeHe HEPIBHOMIPHO, CKOPIIlIe BOHO CUJIbHO BapilO€THCS AK Y
BCbOMY CBITI, TaKk 1 B Mexax perioHiB. Cepen iHIUX (DaKTOpiB PI3HOMAHITHICTH YCHOTO >KHBOTO
(6ioTH) 3aMEKUTH B

* TemIeparypa,

* omajuy,

* BUCOTA,

* IPYHTH,

* reorpadist Ta HasBHICTb IHIIUX BHIIB.

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

BBaxkaeTrbcs, 110 610pi3HOMAHITTS CyIli B 25 pa3iB nepeBHIye OI0pI3HOMAHITTS OKEaHy.

Pizke 3pocTaHHsS pI3HOMAHITHOCTI Ha3UBA€ThCS BUOYXOM OIOpPi3HOMAHITTS, a NepioJUYHI
MacoBi BTPAaTH PI3HOMaHITHOCTI KJIACU(IKYIOTbCA K MOAIl MACOBOr0 BUMHPAHHS.
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TI'onlonieHoBe BUMHPAaHHSA — 1€ TOCTiiHE BUMHPAHHS BHJIB NPOTATOM HUHIIIHBOI €MOXH
TOJIOIEHY (3 HEAaBHIM YacoM, sIKe 1HOJ[I HA3WBAIOTh AHTPOIOLIEHOM) B PE3y/IbTaTi AISIILHOCTI JIOAUHU.
3arpo3u GiopizHOMAHITTS:
e 3HUIIEHHS CEpPelOBUIIA ICHYBAHHS
e [HTpOIyKOBaHI BUAM
e 3a0pyaHeHHS
e Po3sceneHHs m0aen
e HanwmipHa excruryaTartis
Kpim Toro, Mo>xHa Ha3BaTy 3MIHY KJIIMAaTy Ta ii HACIIIKHU.
BunoBe pi3HOMAHITTS IPUHOCUTH JIOASM MPAKTUYHY BUTOY Y (OpPMI IIHHUX €KOCUCTEMHHX
MOCJIYT. 32 CYTHICTIO €KOCUCTEMHI MOCIYTH 3TPYNOBaHI B YOTUPH BEJUKI KaTeropii:
* 3a0e3MeuYeHHs1, HAPUKIIaJl, BAPOOHUIITBO 1K1 Ta BOJIH;
* peryJIl0OBaHH$, HalIPUKJIaJl KOHTPOJIb KJIIMAaTy Ta XBOPOO;
* NiATPUMKA, HAIIPUKJIAJ] LIUKJIN NTOKMBHUX PEYOBHH 1 BUPOOHUITBO KHCHIO;
* 1 KyJbTYPHI, TaKi SIK TyXOBHI Ta peKpealliiiHi nepeBart.
3/1aTHICTh €KOCHMCTeMM HaJaBaTH €KOCHUCTEMHI MOCIYTH 3alle)KUTh Bl CTaHy ii CTPYKTYpH,
nporueciB 1 QYHKIIIH, 1110 BU3HAYAIOTHCS B3AEMOJIIEIO 3 COI1aJIbHO-€KOHOMIYHUMH CHCTEMaMHU.
PymifiHoio cnjio0 € OyIb-sKUi NPUPOJHUN YM aHTPONOTeHHWH (akTop, SKUM HpsAMO YU
OTIOCEPEIKOBAHO CIIPUYHHSIE 3MIHU B €KOCHCTEMI.
€ muTaHHS MOJO0 EKOJOTTYHOT Ta €KOHOMIYHOI IIHHOCTI €KOCHCTeMHHX MOCHyT. [leski moau
MOXXYThb HE 3HATH NIPO HABKOJIMIIHE CEPEIOBHUINE B IUIOMY Ta MPO B3a€EMO3B’S30K JIIOACTBA 3
IPUPOJHUM CEPENOBUIIEM, L0 MOXKE CIPUUMHUTU HENpaBWIbHI ysBieHHs. He3Baxkaroun Ha Te, 10
€KOJIOTTYHa 0013HAHICTh y HAIIOMY CY4aCHOMY CBiTI IIBUKO TMOKPAIYETHCS, IIIHHICTh EKOCUCTEMH II1e
MOTaHO BHWBYEHI, 3arpo3d NPOJOBXKYIOTh BUHHMKATH, 1 MH CTPaXJa€MO B TaK 3BaHOI «Tparemii
CIIUIBHOTO MaifHay.



. CMA HAY
Cucrema MEHEIHKMEHTY SIKOCTI udp PIT10.02.03-01-2023
HABYAJIBHO-METOJUYHNU KOMILIEKC JIOKyMEHTa e
HaBYAJIBHOI IUCIUILTIHA
«Exororist mroxuHmy Crop. 28399
Jlexuis Ne 8

Haspa: [IpuHumnnmu HeoekoJIoOrii

I11aH Jekmii:
1. OCHOBHI IIOJOXEHHS HEOEKOJIOTT

2.  OcHOBHI ysABIICHHS IIPO aHTPOIIOTEHHUH BIUTUB Ha Oiocdepy Ta il KOMIIOHEHTH.
3. 3MiHM IPHUPOJHHUX EKOCUCTEM IIiJ BIUIMBOM IIPOIECIB TEXHOTEHESY.

Jliteparypa:

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

3aranbHa exoJioris : HaBy. noci0. / Binaiuyk M.M. — Kutomup: «Kutomupcebka nomnirextikay, 2021.
— 184 c.

3micT gekuii

Cy4yacHa eKoJIOTisi — He0eKoJIOrisi — IMOMITHO BIIpi3HA€ThCSA BiA Ti€i, mo Oyna Ha MOYaTKy ii
CTaHOBIICHHS 5K HAYKH:

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

*  CTaja IHKJIOM 3HaHb,

*  BCTaHOBWJIA TICHI 3B’3KH 3 Teorpadicro, TeosIori€ro, XiMiek, (PI3UKOI0, COIIOIOTIE), TEOPIEID

KYJIbTypH, EKOHOMIKOIO Ta aHTPOIIOJIOTIETO,

* cTayia eJeMeHTOM (POPMYBaHHSI CBITOTJISATY,

*  pO3rJIAJa€ MUTAHHS, BAKIUBI ISl BUKUBAHHS JIIOIUHU.

HeoexoJioris — KoMIIiekCc HayK, Kl BUBYAIOTh PO3BUTOK, (DYHKIIIOHYBaHHS Ta MPOTHO3YBAHHS
PO3BUTKY aHTpomocdepH, po3poOsiOTh MPUHIIMIN Ta METOIW YIPaBJIIHHS B3a€EMOBIIHOCHHAMH B
CUCTEMI «IPUPOAA-CYCIIILCTBO» 3 METOIO iX rapMoHi3allii Ta 3a0e3neYeHHs 0e3MeYHOr0 JOBKLULIA.

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

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

AHTPONOTeHHHH HABAHTAKEHHA — CYKYIHICTh NPSIMHX 1 OIOCEPEAKOBAHMX BILIMBIB
TISUTBHOCTI JIFOIMHKA Ha HABKOJIUIITHE CEPEAOBHINE HA TIEBHIA TEPUTOPII.
TexHoreHe3 y IIUPOKOMY PO3YMIHHI - 1€ CYKYIHICTh IHXEHEPHO-T€OJIOTIYHHX,

reoMop(dOJIOTIYHUX 1 TeOXIMIYHUX MPOIECIB Y 3€MHIM KOpi, MOB'I3aHUX 3 BUPOOHUYOI TISUTHHICTIO
TOAUHU. Y BY)KYOMY CEHCI TeXHOreHe3 — Ii¢ 3MiHa JaHAmadTiB, MO MPSMO YU OMOCEPEIKOBAHO
BiIOyBaeThCs  uepe3  [i0Yl UYMHHUKUA: TipHUYl  pO3pOoOKH, TPOMHCIOBI, EHEPreTUYHi,
CUIbCHKOTOCIOJAPCHKI MiAIPUEMCTBA, TIIPOTEXHIYHI CIOPYIU, BUKOPUCTAHHS JIICIB TOILIO.

BrvB JroIMHE Ha MPUPOJIHUI PO3BUTOK TreoMOP(OJIOTIYHUX IMPOILECIB MOXKE OYTH TPSIMUM
(3MiHa po3TalllyBaHHS TIPCHKUX MOPiA, X TPAHCIOPTYBaHHS, BiAKIaJEHHS, mepepodka, GopmyBaHHs
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,
CUTbCHKOTOCTIOAPCHKHM, 3 pO3pOOKOI0 POJIOBUII KOPUCHUX KOMANWH, OYyIIBHUIITBOM PI3HOMAaHITHUX
Cropys, 0OOpPOHHUM TOILO.

besnocepenHiii TeXHOTEHHUI BIJIMB HAa HABKOJHIIHE TPHUPOJIHE CEPEIOBHIIE CTBOPIOETHCS
rOCIOIaPChKUMHU 00'€KTaMHU 1 CHUCTEeMaMM TiJ 4Yac CE30HHOTO KOHTAaKTy 3 MPHUPOAOI0 B MpPOILECi
MIPUPOIOKOPHUCTYBaHHS ab0 CkuIaHHS B Hei BimxofdiB. Hempsmuii peanizyeThcs uepe3 BILUTUB 3MIHEHUX
KOMIIOHEHTIB 1 IPOIIECIB CEPEeIOBUINA HA CYMDKHI.
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CyuacHe noHATTS TexHocdepu Brepine Oylio 3alpoIOHOBAHO IS MO3HAYCHHS KOMIIOHEHTIB
CTBOPEHUX JIFOJWHOIO O0’€KTIB 1 CTPYKTYp 1 iX B3a€MOJii 3 JIIOJMHOIO Ha MPOTUBATY MPHPOIHOMY
CepeIOBUIILY Ta HOTO KOMIIOHEHTaM. 3a oliHKamMu, ctaHoM Ha 2016 pik 3araigpHa Bara aHTporocgepH,
TOOTO CTPYKTYP 1 CHCTEM, CTBOPEHUX JIFOJMHOI0, cTaHOBHIA 30 TPUIBHOHIB TOHH.

AHTpomocdepy MOKHA PO3IIIAIATH SIK CTBOPEHUH JIIOIMHOIO EKBIBaJICHT Oiocdepu, ToMy JesKi
ABTOPUTETH BBAXKAIOTH 1i ciHOHIMOM Hoochepu. Toxi sik 6iochepa — e 3aranpHa Oiomaca 3emui Ta ii
B3aEMOJIsI 3 1 cucTtemMamu, aHTpomochepa — Il 3arajdbHa Maca CTBOPEHUX JIFOJUHOIO CHUCTEM 1
MaTepialliB, BKJIIOYAIOYM JIIOJCHKY TOMYJSAIi0, 1 ii B3aemopito 3 cucremMamu 3emii. OnHak, xoda
Oiocdepa 3maTHA €PEKTUBHO BUPOOIIATH Ta MEPEpOOIISATH MaTepialid 3a JOMOMOTOK0 TaKHX TPOIIECIB,
K (POTOCUHTE3 1 pO3KIalaHHs, aHTponocdepa Bkpail HeeeKTUBHA Ui CaMOMIIITPUMKHU. Y MIpy TOTO,
SIK JIFOJICBKI TEXHOJIOTIT CTalTh BCE OUIBIN E€BOJIOLIMHUMU, HAMPUKIAL, HEOOXITHI IJis 3aIlyCKy
00’exTiB Ha OpOITY 200 1 BUPYOKH JIICIB, BIUIMB JIFOACHKOT TISITBHOCTI HA HABKOJIUIITHE CEPEIOBHIIIEC
MOTEHIIHO 3pocTae. AHTpomocdepa € HaUMOJoAIIo 3 ycix cdep 3emili, aje BOHA CIpaBWiIa
BEJIMUE3HHI BIUIMB Ha 3eMJTIO Ta 11 CUCTEMH 3a JAy»e KOPOTKHI Jac.

CxuazioBi antpornocdepu BKIIOYAIOTh:

e IAXTH Ta IHIIA IHPPACTPYKTYpa, iKa Oepe ydacTh y BUJOOYTKY KOPUCHUX KOMAJINH;
CUThChKE TOCTIOIAPCTBO;
KOMIM'TOTEPH1 CHCTEMHU, BKIItoUaroun [HTepHeT;
3BAITUINA;
MIPOMUCIIOB1 00'€KTH;
3a0pyIHEHHS;
MITY4HI CYMyTHUKH B KOCMOCI, SIK JIIF04i, TaK 1 KOCMIYHE CMITTS;
HOBI1 (hOPMU 3eMJICKOPUCTYBAHHS;
MICBKHI PO3BHUTOK;
TPAHCIIOPTHI CUCTEMH, BKJIIOUAIOYH JIOPOTH, IIOCE Ta METPO;
® TIOTY)XKHOCTI BUPOOHHUIITBA €JIEKTPOCHEPTIi.

TexHoKONMATUHH — TI€ TaKl 00’ €KTH, K1 MICTATh PI3HOMAHITHI METAJIM Ta MTY4YHI MaTepiaid y
HEICHYIOUYMX B TMPHUPOJI TOEIHAHHAX 1 KUIBKOCTAX, HANPUKIAN, SK MOOUTbHI TenedoHn abo
arjiomeparii MIacTUKy, CTBOPEHI B TAKUX palioHaX, sIK THXOOKEAHChKE CMITTEBE MOJIE.
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Jlexuis Ne 9

Ha3sga: Oco0/1uBOCTi NPHPOIHOTO Ta AHTPONOTeHHOT 0 3a0py/AHEHHS

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

2. BuzHaueHHS NOHATTA «3a0pyaHeHHs». [IOHATTS «3a0pyaHIOBaY», «3a0pYIHHK.
3. ®izuune, XiMiyHe Ta OioJIOTIYHE 3a0pyTHEHHS HABKOJIUIIHBOTO CEPEIOBHIIA.

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

3micT Jekuil

3a0pyaHeHHs - 3MiHA XIMIYHOT0/010JIOTTYHOTO CKJIaNy Ta (I3UYHUX BJIACTUBOCTEH cepeaoBHIa
B IIJTOMY 200 OKpPEMHUX MOTO KOMIIOHEHTIB.

Buau 3a0pyaHeHHs:

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

e ®i3uyHI — 3MIHM (I3UYHUX, TEIUIOEHEPreTUYHUX, XBWJIBOBHMX 1 pajiallifHMX HapaMeTrpiB
HaBKOJIMIIIHBOTO CEPEJOBUINA — TOsIBAa HOBUX a00 MiIBUIICHHS IHTEHCHUBHOCTI ICHYIOUHX (DI3MUHHUX
TIOJTIB.

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

¢ bioyoriuHMI1 — BHECEHHS B JOBKULISI MTATOTEHHUX MIKPOOPraHi3MiB

Hacainku 3a0pyaHeHHs

* 3miHa (QYHKI[IOHATHLHOCTI KOMITIOHEHTIB CEPEIOBHIIA

* [lopymieHHs B3aeMo1ii MK KOMIOHEHTaMH CEPeIOBUILA

* 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 CEPEIOBUILE A00 MICTUTBCA B HbOMY B KUTBKOCTSIX, BUILUX 32 3BUYAMHI.

OcHoBHa KIacu@ikanis:

* IPUPOTHUIN 200 aHTPOIIOTEHHUI

* nepBUHHMNA (Oe3mocepelHbO0  Bil JpKepena 3a0pyAHEHHs) abo BTOPUHHHMN (BHACIIIOK
MePETBOPEHHS MEPBUHHUX 3a0PYIHIOIOYHX PEUOBUH)

3a0pyaHeHHS € TJI00aNbHOI0 MpOoOJIeMO0, alie Mae JIOKaJIbHI OCOOMMBOCTI IIOJO CKIany
MPUCYTHIX 3a0pyIHIOIOUKX PEUOBUH. X04a MIChKI palloHM 3a3BHYail OLTbII 3a0pyaHEH], HIK CLIbChKA
MICIEBICTh, 320pyAHEHHS MOKE MOIIUPIOBATUCS HA BIIANICH1 MICIIS, 1€ HEMAE JIIOJICH.

Haii6inpm xapakTepHUMH BUNIAJAKAMHU 3a0pyIHeHHs € 3a0pyIHEHHS MOBITpPs, 3a0pyIHEHHS
BOJM Ta 3a0pyAHEHHS 3eMJIL.

3MeHIIeHHs  3a0pyJAHEHHs, TOM'IKIIEHHS, HeiTpamizamis Ta/abo  KOMIIEHcalisi €
MEepIIOYEepPrOBUMU 3aBJIaHHSIMU CHeiaTbHUX ypsAaoBuX yctaHoB Ta HYO.
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Cucrema MeHePKMEHTY AKOCTI Mudp PIT10.02.03-01-2023
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Jlexuist Ne 10
Ha3pa: OcHoBHi exos0riuHi npodjaemMun armocpepn

IInan aekumii:
1. Bynosa armocdepu

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

Jliteparypa:
1. 3arambna ekosorig: HaB4d. mocid. / ['M. ®panuyk, C.M. Mamxa, M.M. Pagomceka, €.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 cyMimti ra3iB B armocdepi. BynoBa armocdepu — moain
aTMocdepH Ha MapH 3 PI3HUMHU BJIACTHBOCTAMHU

dyukuii armocdepu:

¢ 3axucHa - 3aXUCT B1J KOCMIYHOTO BUIIPOMIHIOBaHHS

e ['eonoriuna — hopmyBaHHs penbedy Ta pyiHYBaHHS TIPCHKUX TOPITT

¢ biosoriuna — 3abe3nedeHHs Gi310J0TIYHUX MOTPEO 1 cepeIoBUIIa ICHYBaHHS

e bioreoximiuHa — 3a0e31MeYeHHs KpyroooOiry peuoBUH 1 €eHEPrii

e TepmoperynaTopHa — peryisiis MUPKYIIAIi Ta mepepo3noALTy Teria

¢ KimrimaToyTBOpIroroua - GopMyBaHHS TUTIOBUX ITAPaMETPIB MOTOIN

e [igpoauHaMivyH — Mepepo3MOALUT BOIU B IPUPOIL

e AcuMUuTALIIiHA - TOTJIMHAHHS 1 3HEIIKOHKEHHS BIIXOI1B

¢ TpancnopTHa - 3a0e3ne4eHHs poOOTH MOBITPSHOTO TPAHCHIOPTY

¢ BupoOHHuUa - JpKepeno MPUpOJIHUX PECYPCIB 1 peakIliiiHe cepeoBHIna

®opmu 3a0pyTHEHHS OBITPSA:

* Oi3UYHI - TEIUIOBI, pajialiiiHi, ITyMOBI, €IEKTPOMArHiTHI, CBITJIOB1

* MexaHi4Hi - U1

* biosoriyHi - BipycH, 0aKTepii, COpH 1 MHIJIOK

* XiMi4H] - XIMIYH1 CLIOJTYKH PI3HOTO MOXOIXKEHHS

OcHoOBHI BHIH TKkepeJi 3a0pyAHEHHS MOBITP:

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

e CTAIlIOHAPHI JDKepena — €JIEKTpOCTaHIlii, HadromepepoOHi 3aBOJU, MPOMHUCIOBI 00’€KTH Ta
3aBOJIU

® [UIOIIMHHI JDKepelia - CUIbChKOTOCIOIapChKi TEPUTOPIi, MiCTa TOLIO

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

Haii0inbm BaxkimBUMH 3a0pyIHIOBAYaMH NMOBITPS €:

e [IponykTH ropinHs

o [Tun

° BI/IHapOBYBaHHSI PCYOBHH, IO BUKOPUCTOBYHOTBHCA Y BI/IpO6HI/I‘-II/IX nponecax
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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, TAKUMH K CylTb(aTHa ad0 HiTpaTHa KUCIIOTA, K1 BUITAJaI0Th Ha 3eMJTI0
3 atMoc(epr y BOJIOTOMY UM CYXOMY BHUTJIISIIL.

e CMor — 3a0pyTHEHHS TIOBITPS, IO CKIAJAETHCS 3 OKCHIIB a30Ty, OKCHAIB CipKH, 030HY, IUMY
Ta IHIIMX YacTOK, 3MimaHux y Qopmi aepo30io 3 aTMOc(hEepHHUM TMOBITpsSM. TEXHOTC€HHHH CMOT
YTBOPIOETHCS BHACIIJIOK CIIATIOBAHHS BYT'ULISA, BUKHIIB TPAHCIOPTHHUX 3aCO0IB, IPOMHUCIOBUX MOXKEXK
1 (GOTOXIMIUHUX peakiii MUX BUKUIIB. TpuBamMii 1 MIUTBHUNM CMOT BUKIWKAE alepridyHl peakiiii,
MOJIpa3HEHHS CIIM30BO1 00OJIOHKU, HAMaJu aCTMH, TOMIKO/KEHHS POCIUHHOCTI, OY/IBENb 1 CIOPY/I.
[cHye TpuM BuAM cMOry: MOKpHI, CyXHil 1 1b010BUI

e BucHaskeHHs1 030HOBOr0 mapy 3emJll y BEpXHIX IIapax aTMoc(epu MoJsrae y 3MEHIIEHHI
KOHLIEHTpAllli 030HY y BiINOBIAHINA 30H1 aTMocepu.. Po3pikeHHs] HalOUIbII BUPA)KEHE B MOJIIPHUX
00J1acTsAx, 0COOMBO HAJl AHTApPKTUIO00. [[pudurHaAMKU BUCHAXEHHS € XIMIUH1 Ta MEXaHIIH1 TIPOIIECH.

e3MiHa kJaiMaTy - Lle 3HayHa 1 TpUBaja 3MiHA MOTOJHUX YMOB IPOTATOM TPUBAIMX NEPIOIB
4yacy: BII JNECATWIITH 10 MUTbHOHIB pokiB. Ile Moxke OyTm 3MiHa cepeaHixX MOTOAHUX YMOB a0o
PO3MOAUTY MOTOAM HABKOJIO CEPENHIX YMOB (HampuKiIad, 4acTi abo pimKiCHI eKCTpeMalabHI MOTOIHI
SIBUTIA).

e ['100a/IbHe 3aTeMHEHHS — 1€ 3MEHILEHHS KUIbKOCTI INI00aJbHOTO MPSMOTO OMPOMIHEHHS Ha
MOBEPXH1 3eMIIi, IKe CIIOCTEPIraeThes 3 MOYaTKy CUCTEMAaTUYHUX BUMIpIOBaHb y 1950-x poxkax.
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Jlexuis Ne 11
Ha3sa: OcHoBHi exoJs1oriuni npodaemu rigpocpepn

Ilnan jgekuii:
[TpupoHi Boau Ta XapaKTEPUCTHKA iX SIKOCTI.

OyHKIIT TPUPOAHUX BOJ
Bukopucranss Boau. [IpudnHu noripuieHHs SKOCT1 BOAX
Hacninku 3a0py1HeHHS IpUPOIHUX BOJOWM Ta X OXOpOHa.

gk whE

CriuHi BOJH, X BUIM Ta 3arajibHI TPUHITUIIA OUUILEHHS.

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

3micT Jekuil

Iinpocdepa — 11e CykymHICTh BOJW HA IUIAHETI, 110 BKIIFOYA€E BCl MAacH BOJIH, JIbOJY Ta BOISHOL
mapu B atMocepi, TOOTO BOAY, III0 MICTUTHCS B OKEaHax, piukax, 03epax, JbOJOBHKAX, IMiA3EMHHUX
BOJaX, IPyHTI Ta moBiTpi. bimpmiicte mpuponHoi BOAM MICTUThCS B okeaHax. [IpicHi Boau
PO3MOIUISIFOTHCS IO TEPUTOPII CyIIl HEPIBHOMIPHO, MPUYOMY HaWOUIbIIY YaCTKY 3aiiMaroTh y BUTJIA1
JILOJOBUKIB.

D yHKUiI NPUPOIHUX BOJ
bionoriununii — 3a6e3nedeHHs Gi310J0TTYHUX MOTPEO 1 cepeOBUINA ICHYBaHHS
['eonoriunuii — opmyBaHHs penbedy Ta pyHHYBaHHS TIPCHKUX MOPIT
Bbioreoximiuni — 3abe3ne4eHHs] 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 — 3a0e3neueHHs: poOOTH BOJHOTO TPAHCIIOPTY

© N A WNE

. BUpoOHHIITBO — JDKEpeIo MPUPOTHUX PECYpPCiB 1 peakilii cepeoBuia

10. T'enepartist eneKTPOEHEPTii — FiPOEITEKTPOCTAHIIIT

11. Canirapui notpebu

12. BigmouynHOK

SIkicTh — 37aTHICTP HABKOJIMIIHBOTO CEpeloBHINA 3ale3ledyBaTd NTOTPeOW JIIOAMHUA B
MPUPOHHUX pecypcax i Oe3MeYHNX yMOBAX JKUTTSL.

SKiCTh BUMIPIOETHCS PI3HUMH TTapaMeTpaMH, SIKi IMOAUISIOTHCS Ha:

- XiMiuHM#A — ckjajg Boau: pH, MOTEHIan OKWCICHHs, MiHepalli3allis BOJIu (3araJbHHN BMICT
cojiei) 1 psil pO3YMHHUX XIMIYHMX PEYOBUH (OCHOBHI I0HM, PO3YMHHI ra3u, MOXKMBHI PEYOBUHH,
MIKpOEJIEMEHTH, Pal0aKTUBHI pe4OBUHH, crielMpidni 3a0pyaHIOBaYi).

- ®i3UyHI — cTaH BOJAM 3a TEMIEpaTypolo, MEXaHIYHUMH JOMIIIKaMH 1 KaJlaMyTHICTIO,
KOJIbOPOM, CMaKoM, 3alaXOM.

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

BCI napameTpu 07JHaKOBO BaXJI1Bi!
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Knacu sikocTi BOAM BIiONOBIZAIOTH LUISIM BHKOPHCTAHHS: pUOOTOCTIOAApChKA, IHTHA,
caHiTapHO-peKpealliiiHa, CUIbChKOTOCTIOAAPChKA, IPOMHICIOBA Ta 0XOJIOKYIOYA.

Jlxepesia 3a0pyAHEeHHS BOM NIPUPOJIHI Ta AHTPOIIOTEHHI

BoHM Takox MOIIISAIOTHCS HA TOYKOBI (YTBOPEHI TOUKaMHU CKHJIAHHS CTIYHUX BOJ) 1 HETOYKOBI
abo mudys3Hi (3a0pymHEHHS, IO HATXOIATH BiI 0araThb0X KyMYJISITHBHUX HAJIXOJDKEHb HA BEJHKI
TEPUTOPIi.

OCHOBHHMHU 3a0py/IHIOBAYaMH BOJIH €:
[Hdexuiiini 3a0pyaHIOBaYi
3a0pyaHioBadi, AKi MOTPEOYIOTh KHCHIO
[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 (pyHKUiOHAIbHI NOpPYLIEHHS riipocdepn — ekosoriuHi npodaemu:
EBTpodikamis
CKOpOYEHHS BMICTY PO3YHHEHOTO KHUCHIO
3acoyeHH
ITinkucnenss
[Tatorenne 3a0pyaHEHHS
Criiike 3a0pyTHEHHS
Brtpara GiopizHOMaHITTS
Brpara 3anaciB muTHOT BOM
CriuHi BOaM - 116 BUKOPUCTaHI BOAM, SIKI BTPATUJIM CBOIO MEPBHHHY SKICTh 200 HE MOTpPiOHI B
MOAATBIIOMY BUPOOHUYOMY LIMKIJIL. 32 CKIIQJ0OM iX MOKHA PO3AUIUTH HA TPU BUIU:

1) npomuciOBi - BHKOPHUCTOBYIOTHCA B TEXHOJIOTIYHOMY IIpoIleci BHPOOHMIITBA abo
YTBOPIOIOTHCS B IIPOIIEC BUIOOYTKY KOPUCHUX KONAIHMH (BYTrUuIs, HadTH, py1 TOIIO):
2) modyToBi - 13 caHiTapHO-TIOOYTOBHUX 00'€KTiB, HEBHUPOOHHUYMX MPHUMIIICHh Ta

aJAMIHICTPATUBHUX OYIiBEIb MIIPHUEMCTB;

3) armocdepHi - I0MI0BI 1 TaTi BOIH.

[TpomucioBi CTIYHI BOJIU MOIUIAIOTHCS Ha JB1 OCHOBHI KaTeropii: 3a0pyaHeH1 Ta He3a0pyaHeH1
(IHITMMU 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 O€3MEeYHOro MOTOKY PIAKUX BiAXO0MAiB (200 OUMIIEHUX CTIYHHX
BOJ) 1 TBepAuX BimxoiiB (abo oOpobreHoro ocany), NpUAATHHX JAJs yTHiaizalii 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 poJib IPYHTIB y Oiocdepi.
2. OcHOBHI npuurHH Ta GOPMHU Jerpajamii Ta 3a0pyJHEHHS IPYHTIB.
3. T'eonoriune cepenoBuiie Ta Horo GpyHKIii.

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

3MmicT Jekuil

Ilenocdepa - e 30BHIMHINA map 3eMIi, SKUA CKIATAEThCS 3 TPYHTY Ta MIAAAETHCS MpoIecam
rpyHToyrBopeHHs. [legocdepa € oGononKor0 3eMili 1 pO3BUBAETHCS JIMIIE TOl, KOJH ICHYE AUHAMI4Ha
B3aEMOJISI MDK arMmocgeporo (MoBiTps B IPyHTI Ta HaJg HUM), Olocdeporo (KHUBI OpraHizMmu),
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. BusiTproBaHHsS Moxe OyTd (GI3MYHUM, XIMIYHMUM abo0 O10JOTTYHHM
nporiecoM. HakomuveHHss wmatepiany IMia JI€0 BOJW, BITPY Ta CHJIM TSDKIHHS TaKOX CIpUsE
dbopmyBanHIO TpyHTY. L1 mporiecn MOXyTh OyTH AyXe MOBUIbHUMH, 3aiiMal0Yl 0arato JAECSATKIB TUCSY
POKIB.

Ha ¢opmyBanHs TrpyHTY BIUIMBAIOTh II’SITh OCHOBHUX B3a€EMOJiI0YMX (AKTOPIB: BUXITHHUMA
Marepiai, XUB1 OpraHi3aMH, KiiMar, penbed, yac. B3zaemomiss Mk 1uMu (hakTopaMu TPU3BOJIUTH JI0
HECKIHYEHHOT PI3HOMAHITHOCT1 IPYHTIB Ha 3€MHIN MOBEPXHi.

OyHKIiT Tegocdepu:

Bionoriunmii — 3a6e3nedyeHHs cepeioBUIA TPOKUBAHHS Ta POCTY POCIHUH

Bioreoximiuni — 3a6e3meueHHs1 Kpyroooiry pe4yoBUH 1 €HEPrii

TepMoperyJsiTOpHa — PEryJIALis IEPEMIIICHHS 1 PO3MOALTY Teria

Pery/iroBanHsi NaBOJAKIB — yTPUMaHHs Ta MEPEPO3MOJILT BOJIOTH

AcuMinsinidHi — MOTrIMHAHHS Ta PO3KJIaIaHHS BiIXOIB, 3aXOPOHEHHS BiJIXO/IiB

BoaoniaroroBka — dinbTpartist BOoau

KoncTpykuisi — ocHOBa I0JCHKOT IHPPACTPYKTYypH Ta MaTepianu i OyAIBHUIITBA

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

306epiranHsi — yrpuMaHHs BYTJICIIO Ta TOKCHHIB HABKOJIMIIHBOTO CepeIOBUIIA
HaiiBa)x1BIilIO0 BJIACTUBICTIO IPYHTIB € POAIOYICTH — 3JaTHICTh IPYHTY MIATPUMYBATH PiCT
CUIbCBKOTOCTIOJAPCHKUX POCIHMH, TOOTO 3a0e3medyBaTH CEepEAOBHINE MPOXKHUBAHHS POCIUH 1
OTPUMYBATH CTAOLIBHI Ta MOCTIHI Bposkai BUCOKOT SIKOCTL. PorouicTh — HaliBayK/IMBIiIlIa BIACTUBICTD
I'PYHTIB, IKa BIJJpI3HS€ TPYHT Bif FPCHKUX MOPIJ.

Hinbosi 32a0pyaHIOBaYi IPYHTY:

* IH(exuiitHi 3a0pyaHIOBaui

* PagioakTuBHi 3a0pyIHIOBaY1.

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

 Criiiki opraHiuHi 3a0pyaHIOBau1

* Hadra, HadTOXIMis Ta MOBEPXHEBO-aKTUBHI PEUOBUHU

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

* 3a00JI04EHHS

*  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 IIUTHHICTIO JIOJUHU 1 HAAXOAATH 13 CTIYHHUX BOJ PI3HOTO
MTOXO/PKEHHS, TIOBEPXHEBOTO CTOKY; BUPOIIYBAHHS CUILCHKOTOCIOMAAPCHKUAX KYJIBTYp 1 BUIIACaHHS
Xyao0u; BUpyOKa JIiciB; epo3isi; pyX Ta YIIUIbHEHHS TPAHCIOPTY; 3pOLICHHS Ta APEHaXK; 3aXOPOHEHHS
B1JIXO/IIB; KUCIIOTHI1 JIOITi; BUA0OYTOK KOPUCHUX KOTIAJIMH; ypOaHi3aIlis.

OnycrenoBaHHA — 1€ TUIl Jerpajamii 3eMellb, MpU SIKOMY BTpadaeThcsi Ol0JIOTIYHA
MIPOJIyKTUBHICTb, a POJII0Y1 TEPUTOPIT CTaIOTh Bee OUThII nocynuiuBumMu. Ipuunnm :

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

* 3MIHU KIIIMaTy

» Hagmipae 3emnepo0OcTBO

* [lepeBumac xymoou

* BirpoBa Ta BojHa €po3ist OTOJICHHX IPYHTIB

I'eosioriune cepenoBHIlle — I1I¢ YacTHHA 3eMHOI KopH (TIPChKI TMOPOAU, TPYHTH, IOHHI
BIIKJIAJICHHS, MIiA3€MHI BOIW TOIIO), SKa B3aEMOJIE 3 e€JIeMEHTaMHu JaHmmadTy, arMocdepH,
MMOBEPXHEBUX BOJ 1 MOJXKE 3a3HABaTH BIUIMBY TEXHOTEeHHOI mAisutbHOCTI. CydacHi TeXHOJOTIi
J03BOJIIOTH JIIOJICTBY KapAUHAJIBHO 3MIHIOBATHU T'€0JIOTIUYHE CEepeIOBUIIIE.

TexHorenni (aHTpomoreHHi) BIJIMBH HA TreoJIOTiYHe cepeIoBHINEe — pi3HI 3a CBOIM
XapaKTepOM, MEXaHI3MOM, TPHUBAJICTIO Ta IHTCHCUBHICTIO BIUIMBM JIIOJUHW B IIpoleci
KUTTEIISUIBHOCTI Ta IPOMUCIIOBOTO BUPOOHUIITBA HAa TE€OJIOTTYHE CEPEIOBUIIIE.

AHTpOIOTeHHA Jisl Ha T€0JIOTIYHE CEePEOBUIIE € MO CYTi MEOJOTTYHUM MPOLECOM, PE3yIbTaTH
SKOTO 32 pO3MIpOM 1 MacimITaboM MPOSIBY MOXKHA MOPIBHATU 3 MPUPOJHUMH MPOILECAMH €K30T'€HHO1
reoJuHaMiku. Pi3HMIS I&umie B MIBUAKOCTI mporecy. K0 NpuUpoaHi TeoNOriuHi Mpolecu
BiI0YBaIOTHCS MOBUTLHO — JAECATKH 1 MUIBMOHHU POKIB, TO IIBUJKICThH BILTUBY JIFOJIMHU HA HABKOJIUIIIHE
CEepeIOBUIILE — POKH YU JAECATKH POKIB.

@i3uyHMii BIJIMB Ha TEOJIOTIYHE CEPENIOBUINE BKIIOYAE MEXaHIYHY, TiIpOMEXaHIuHy,
TiIpOIMHAMIYHY, TEIIJIOBY, €IEKTPOMArHIiTHY, €ICKTPUYHY, paIialliiiHy Ta XBUILOBY AifO0.

@i3uKo-XiMiYHUIi BIUIMB Ha KOMIIOHEHTH TEOJIOTIYHOTO CEepeAOBHINA 3YMOBIEHUH (I3UKO-
XIMIYHUMH SIBHIIAMU Ta TMOTIMHAIBHOIO 3[ATHICTIO TIpChKUX Topin (aacopOiis, mudysis, ocMoc,
KalnuIspHi SBUINA, pO3UYMHEHHS Tomo). LI sBUIa BIIKMBAIOTH JUIIe Ha (I3UYHI ENEeMEHTH
Te0JIOTIYHOTO CEePEeIOBHIIIA.

Ximiuni BIIMBHM BiIOYBarOTHCS BHACHIIOK XIMIUYHOT B3a€MOJIii pi3HUX PEUOBUH 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: OcHOBHiI HANIPSIMH OXOPOHHU HABKOJHUIIHbBOIO Cepel0BHIIA

IInan aekumii:
1. OcHOBHiI HampsIMKH OXOpPOHU aTMOC(EPHOTO IMOBITPS, MOBEPXHEBUX BOJ, IPYHTIB BiX
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 1mini monsraroTs y 36epexeHHi IpHpoIHIX
pecypciB Ta ICHYIOYOTO TPHPOIHOTO CEPEAOBHINA Ta, /€ 1€ MOXKJIMBO, YCYHEHHI 30MTKIB 1 3MiHI
TEHJICHITIN.

UYepe3 THCK HAJAMIPHOTO CIOXKMBAHHS, 3pPOCTaHHSA HACEJEHHS Ta TEXHOJIOTil OlogizuyHe
CepeI0oBUINE MOTIPUIYETHCS, 1HOAL OCTaTO4YHO jaerpanye. Lle Oyno BM3HAHO HA BCIX PIBHSX, 1 ypsau
MoYaJIM HaKJIagaTH OOMEKEHHS Ha JUUIBHICTh, SKa CIPUYMHSAE TOTIPIICHHS HABKOJHUIITHBOTO
cepenoBuima. [lounHaroun 3 1960-x pOKiB, €KOJIOTIUHI PYXH CHOPUSIIMA MIABUIICHHIO O00I3HAHOCT1
HaceJIeHHSI MPO PI3HOMAHITHI €KOJIOTT4H1 MpoOiemMu. ICHYIOTh pO30DKHOCTI MIOAO CTYIEHS BIUIMBY
TISUTBHOCTI JIFOJIMHM HA HABKOJIMIITHE CEPEIOBHUINE, TOMY Yac Bil Yacy OOrOBOPIOIOTHCS 3aXOU
3axXHCTYy.

IMigxoam 10 0XOPOHM HABKOJIMIIIHLOTO CePeNOBUINA:

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

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

* 3a0e3neuynTH CcTaje Ta CHOpaBeUIMBE BHUKOPUCTAHHS pecypciB 0e3 MOTIpUIeHHS CTaHy
HABKOJIUIIIHBOTO CEPEIOBUIIA YA PU3UKY VIS 310POB'S UM OE3MeKH.

* 3anoOiraHHs Ta KOHTPOJIb JeTrpajallii 3eMii, BOJU, POCIIMHHOCTI Ta TOBITPSL.

* 30epexeHHS Ta MPUMHOXKEHHS IPUPOJHOI Ta CTBOPEHOI JIOUHOI0 CHAALIMHU, BKIIOYAIOUYH
010J10T1YHE PI3HOMAHITTS YHIKQIbHUX €KOCUCTEM.

 TloninmieHHs cTaHy Ta MPOAYKTUBHOCTI IETPaJOBAHUX TEPUTOPIil.

* IlinBumieHHss OOI3HAHOCTI Ta PO3YMIHHS 3B'SI3KY MDK HABKOJUIIHIM CEPEIOBHUIIEM 1
PO3BUTKOM.

* CropusTy ydacTi 0COOMCTOCTI Ta IPOMAJIH.

* CrpusTi MbDKHApOIHIN CHIBITpaIli.

* BUKOpPHUCTOBYBaTH €KOJIOTTYHO YUCTI PECYPCH.

OxopoHa HaBKOJIMIIIHKOTO CEPEIOBUIIA BKITIOYAE JICKIIbKa HANPSAMKIB po00TH, 30KpeMa:

» Exounoriyne mireH3yBaHHS

» 3ale3rnevyeHHs] BAKOHAHHS €KOJIOTTYHOTO 3aKOHO/IaBCTBA

* EKoJjoriyHe rianyBaHHs, OCBITa Ta KEPIBHULITBO

* MOoHITOpUHT, aHaJIi3 Ta 3BITHICTb MPO JOBKULIA

» PerynioBaHHS BUKH/IIB TAPHUKOBHX Ta3iB

e PO0O3BHUTOK €KOJIOTTYHUX HOCIIHKEHD
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* Crpareriuna eKkoJoriuyHa OIfiHKa

30epesxeHHst GiOPi3HOMAHITTS - 1€ 3aXHCT 1 YIpPaBIiHHA OIOPI3HOMAHITTSM Ui OTPUMAHHS
pecypciB AJisl CTaJIOr0 PO3BUTKY.

30epexeHHs OI0pI3HOMAHITTSI Ma€ TPU OCHOBHI ITLTL:

» 30eperTu pi3HOMAHITTS BUJIIB.

» Crane BUKOPHCTAaHHS BHJIIB T4 EKOCHCTEM.

» IligTpuMyBaTH CUCTEMH >KUTTE3a0€3MEUECHHS Ta BAXKIIMBI €KOJIOTTYHI POIECH, IO 3aJekKaTh
BiJl 010pI3HOMAHITTS

BiopizHOMaHITTS MOXHa 30€perTy TaKUMH CIOco0aMHu:

» 30epexeHHs in-situ

» 30epexeHHs ex-Situ

[leBHI NPUPONOOXOPOHHI TepUTOpIi, J€ BIAOYBa€eThCs 30€pekeHHs 1n-situ, BKJIIOYAIOTh
HallIOHAJIbHI TApKH, 3al0BITHUKU AUKOI IPUPOAU Ta 6i0chepHi 3arm0 BIAHUKH.

IIpunuunu 30epeskeHHs Oiopi3HOMaHITTH:

* HeoOxinHo 30eperty BCl pi3HOMAaHITHI NMPOAYKTH XapuyBaHHS, NEPEBH1 POCIMHHU, XyA0OY,
MIKpOOH Ta CUTbCHKOTOCTIOAPCHKUX TBAPHH.

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

» Hacammnepen ciin 30eperta yHiKaibHI €KOCUCTEMHU.

* Pecypcu NOBHHHI BUKOPUCTOBYBATHCS €PEKTHUBHO.

* Cnix 3anoGiratu O6pakOHBEPCTBY Ta MOJIIOBAHHIO HA JJUKUX TBAPHUH.

* Cnix perenbHO pOo3BUBATH 3alIOBIIHUKH Ta 3aMOBIHI TEPUTOPII.

* PiBHI 3a0pyAHIOIOYMX PEUOBHH Y HABKOJIHUIIIHBOMY CEPEIOBUIII MOBUHH1 OyTH 3MEHILIEHI.

» BupyOka siciB moBuHHA OyTH CYBOPO 3a00pOHEHA.

* Heo0xigHO CyBOPO AOTPUMYBATHCS C€KOJOTIYHUX 3aKOHIB.

» KopwucHi Ta Taki, o 3HaX0IAThCS i 3arpo3010 3HUKHEHHS, BUX POCIUH 1 TBAPUH MOBHUHHI
30epiraTucs K y IPUPOJI, TaK 1 B IITYYHUX CEPEIOBUIIAX ICHYBAHHS.

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

IInan aekumii:
1. CknanoBi mpUpPOJOKOPHUCTYBAHHS.
2. IlpuHUMIH ONTUMATBEHOTO MPUPOJOKOPHUCTYBAHHS.
3. TlpuponHi pecypcu Ta iXHE BUKOPUCTAHHS

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

3micT gekuii

YrnpapJiHHA NPHPOIOKOPUCTYBAHHIAM CTOCYETHCS YIPABIIHHS Ta CTAJIOTO PO3BUTKY MPHUPOIN
Ta naHAmadTiB Ha OCHOBI 3HaHB 010JIOT11, €KOJIOT1i, TOTPEO JTIOJMHU Ta 3aKOHO/IaBCTBA, TTOB’I3aHOTO 3
MIPUPOJIOI0 Ta HABKOJIUIIHIM CEPETOBHUIIIEM.

YrnpapJiHHA NPUPOTHUMH PeCypPcaMM Ma€ CIIPaBy 3 YIPABJIIHHAM TUM, SIK JIFOAW Ta TPUPOIHI
naHamwadTH B3aEMOJIIOTh. BiH 00’€Hye ympaBiiHHS NPUPOJHOIO CHAIIMHOIO, TIJIaHYBaHHS
3eMJIEKOPHUCTYBaHHS, YIIPaBJIIHHSA BOJHUMU pecypcamu, 30epekeHHs O10pI3HOMAHITTS Ta JOCATHEHHS
CTAJIOCTI TaKUX Traiy3ed, K CUIbCbKE TOCHOJApCTBO, TIPHUYOJOO0YBHA MPOMUCIOBICTh, TYPHU3M,
pUOANTBCTBO Ta JIICOBE TOCIIOIAPCTBO.

VYnpaBiiHHS NPUPOJHUMH pecypcaMu 0COOIHMBO 30CEPEIKYETHCS HA HAYKOBOMY Ta TEXHIYHOMY
PO3YMIHHI TPUPOJHHMX PECYpCiB 1 TOBKULISA Ta 3MaTHOCTI IIUX PECYPCIB IMIATPUMYBATH JKUTTS.
Exomnoriyauit MeHeHKMEHT TIOIIOHUHN 10 YIIPpaBIiHHS MPUPOTHUMHU PECYpPCaMHU.

YnpaiiHHA NPUPOJHMMHM PpecypcaMM CTOCYETbCS CTaJOTO BHUKOPHCTAHHS OCHOBHHX
MIPUPOTHUX PECYPCiB, TAKUX K 3€MJIsA, BOJIa, TTOBITPS, KOPUCHI KOTIAJTMHH, JIICH, a TAKOXK JuKa (opa i
(dayna 3arasioM. Pazom 1i pecypcu 3a0e3medyroTh €KOCUCTEMHI MOCTYTH, SKi 3a0€3MeUyIOTh Kpaury
SKICTh JIIOACBKOTO XKUTTS. [lpuponHi pecypcu 3a0e3nedyroTs GyHIaMEHTAIbHY MIATPUMKY KUTTS Y
(hopMi SIK CITOKUBUYHUX, TAK 1 CYCIIUTBHUX ITOCIYT.

Ekosoriyai mpormecu miATpUMYIOTh TPOJYKTUBHICTh IPYHTY, MEPEPOOKY MOKHBHUX PEUOBHH,
OUUIIICHHS MMOBITPS 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

[cHytoTh pi3HI paMKu Ta KOMIT'IOT€PHI MOJeNi, po3poOiieHi Al JOTMOMOTH B YIpaBiIiHHI
MPUPOAHUMHU pecypcamu, Bkitoyatoun ['IC Ta cuctemMu ayauty ynpaBiiiHHS NPUPOTHUMH PECYPCAMH.

HaiiOinpm akTMBHMMHM cdepaMu YHOpaBiIiHHA NPUPOJHUMH pECypcaMM € YIpPaBIiHHS PUOHUM
rOCHOJapCTBOM, YIPABIIHHSA AUKUMHU TBapUHAMH, JIicaMH Ta BOJI030ipHUMHU OaceiiHaMu.

Yrnpap/iHHA eK0JIOTIYHMMH pecypcaMu — 1€ YIPaBJIIHHS B3a€EMOJIEI0 Ta BIUTUBOM JIFOJCHKHX
CYCHUIBCTB Ha HAaBKOJMILIHE cepenoBulle. Lle He ympaBiiHHSA HaBKOJIMIIHIM CEpeJOBHUIIEM CaMe IO
co0i, a aii crpsiMOBaHI Ha Te, 1100 rapaHTyBaTH 3aXMUCT 1 MIATPUMKY €KOCHCTEMHMX MOCIYT IS
MalOyTHIX MOKOJIHb JIIOJUHH, a TaKOXX MIATPUMYBATH LLUTICHICTh €KOCHCTEMH Yepe3 BpaxyBaHH:
€THYHUX, EKOHOMIYHUX 1 HAYKOBUX (E€KOJIOTTYHUX) 3MIHHHUX.
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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
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HEPEJIIK TEM IPAKTUYHUX 3AHSTDH

3 muctumunian «K EKOJIOI'IA JIOAUHH

OcsiTHRO-TIpO(ECiifHA TIpOrpama: «EKoJorist Ta 0XopoHa HaBKOJIMIITHBOTO
CepeIOBHUIIAY
["any3b 3HaHb: 10  «IIpuponHudi HAyKH»
CoemniajpHICTh: 101 «Exomoris»
Po3poOuuKku:_

Pagomcbka M.M., K.T.H., JIOIL.,
JIOLIEHT KadeapH eKOJIOTil
Magya A.O., x.0.H., J011.,
JIOLIEHT KadeapH eKOJIOTil
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Monyas 1

BIOCOUIAJIBHA TTPUPOJA JIIOJAUHU

[Ipaktuuna po6ora 1. Hayku npo noauny

[Ipaktuyna pobota 2. AHali3 NOCIIAOBHOCTI €BOJIOLIMHOTO PO3BUTKY JIFOJIUHU
[Ipaktuyna po6ota 3. [lon0KeHHs JIOIMHU Y TPUPOIL

[Ipaktuyna po6ota 4. bBiosioriuHa 1 colianbHa CKJIaJA0Ba MPUPOIU JTHOAUHH
[Ipaktuuyna po6ota 5. [Iporno3yBanHs po3BUTKY AeMOTrpadiuHOi cCUTyallii

[Ipaktuyna po6ota 6. OniHka KOMPOPTHOCTI MPUPOTHUX YMOB 13 BpaXyBaHHSIM PI3HUX
(akTopiB BILIUBY

[IpakTruna po6ota 7. J{060B1 puTMH AISUTBHOCTI JTFOIUHU

Monyas 11

EKOJIOI'TYHI YUHHUKHU ®OPMYBAHHJI 3/10POB'SA JIOAUHU
[TpakTruna po6oTta 8. O1iHKa IHAWBIAYAIHFHOTO aIaNTalllfHOTO MOTEHITIATY
[Ipaktuyna po6ota 9. BuzHaueHHs 010JIOTTYHOTO BIKY 0COOH

[TpakTruna po6ota 10. OiHKa MOTEHIIAIBHOT TPUBAIOCT1 KUTTS

[TpakTruna po6oTta 11. OuiHroBaHHS piBHS 3a0€3MEYEHOCTI OpraHi3My MiHepajJaMu Ta
BiTaMiHaMHU

[IpakTrana po6ota 12. BuzHaueHHs iHIUBITyaTbHOTO €HEPTETUIHOTO OaaHCy
OpraHi3My JIFOAUHU

[TpakTruna po6oTta 13. JlocmiKeHHs SKOCT1 MPOAYKTIB Xap4uyBaHHS
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CucreMa MEHEDKMENTY SIKOCTI udp
HABYAJILHO-METOTUUHWI KOMITIEKC OKyMeHTa PI110.02.03-01-2023
HABYAJILHOI AUCLUUILTIHA
«EKomorist JIOIUHNY Crop. 42399

MIHICTEPCTBO OCBITU | HAYKW YKPAIHWN
HauioHaneHWW aBiaUiiHWKA YHIBEPCUTET

EKONOorida nioaguHu
[paKkTUKym
anAa 3gobyeavie BULWOT OCBITH
OC «bakanaep» cneyianbHOCTI
101 «Ekonoria»

Kuie 2023
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MIHICTEPCTBO OCBITH I HAYKH YKPATHH

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

3ATBEP/KYIO
3aBigyBau kadeapu eKoaorii
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BKA3IBKH 10 BUKOHAHHSI JOMAIIHBOI (KOHTPOJBHOT)
POBOTH (3®H)

3 muctumuniad «K EKOJIOI' A JIOAUHUN

OcsitHRO-TIpO(eciitHa mporpama:  «Exosoris Ta 0XopoHa HaBKOJIUIITHEOTO
CepeIOBHUIIAY
["any3b 3HaHb: 10  «IIpuponHudi HAyKH»
CremniajpHICTh: 101 «Exomoris»
Po3poOuuKku:_

Pagomcbka M.M., K.T.H., JIOIl.,
JIOLIEHT KadeapH eKOJIOTil
Magyn A.O., x.0.H., JOIL.,
IOLIEHT KadeapH eKOJIOTIT




. CMA HAY
Cucrema MEHEIHKMEHTY SIKOCTI udp PIT10.02.03-01-2023
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JlomamnHst (KOHTpoibHA) poOOTa 3 AUCHUIUIIHM BUKOHYeThcs y VI cemectpi 3
METOI0 3aKpIUIEHHS Ta NOMIHOJEHHS TEOPEeTUYHUX 3HaHb 1 BMIHb CTYAEHTa 3
HAaBYAJIBHOTO MaTepially, BHHECEHOr0 Ha caMoOCTiiiHe ompaloBaHHs. JlomamiHe
3aBJIaHHS CJIIJl BAKOHYBATH 3 BUKOPUCTAHHSM 3alPONIOHOBAHOI CIIELIAIbHOI JITEpaTypu
Ta HIIKUX JITEPAaTyPHUX JHKEPET, Y TOMY YUCI1 HAYKOBO-TIONYJIIPHUX BUIAHb.

3aBIaHHAM JOMAIIHBOI POOOTH € HamUcaHHs pedepary Ha OJIHY 3 TEM 3a BUOOPOM
3100yBayiB 13 HACTYIHOI'O CIIUCKY:

©ooNo R WDNE

NNNNNNNNRPRPRPRPREPRPERERRRERR
PWODNMNRFEFOO®®ND UL WONEO

MEPEJIIK TEM JOMAIIHbOI (KOHTPOJIBHOI) POBOTH

Exonoriuni nepeaymoBu hopmyBanns Homo sapiens

€BreHika: TEOPETUYH1 KOHIENIIT Ta TPAKTUYHI ACTIEKTH

[IpoBeneHHs mOCHIIB HA JIFOASX

CrpuiHATTS NPUPOIH JIFOJIUHOIO B PI3HI ICTOPUYHI TIEPi0U
CrpuiHATTS NPUPOIH JIIOAUHOIO B Pi13HI BIKOBI MEP10U

BidHi riiku reHeansorivHOTo JepeBa roMiHijg 1 X ajganraiiist 10 yMOB JOBKIJIIS
Ponb myTaniii y hopMyBaHHI FT€HETUYHOTO (POH]TY JIFOJIUHH.

Pacu Tta nmepenymMooBH iX hopMyBaHHS

®dakropu HopMyBaHHS TPUBAIOCTI KUTTS (TPUBATIOCTI1 KUTTS) JIFOAUHH
BB koMyHiKalliifHUX TEXHOJIOT1M HA JIFOIUHY

CorianbpHa CTpYKTypa Cy4acHOT0 CBITY Ta ii BIUIMB Ha JOBKULISA
CrinibHa €BOJTIONIS JIFOAUHU 1 MPUPOIH B MICHBKHUX €KOCHCTEMAaX
[TopymieHHs: xapuyBaHHS JIOAUHU

310poB's 1 Ji€Ta

310pOB's 1 reHeTHKa

ITpodeciitHi 3aXBOprOBaHHS

[Tpupona noauHM SIK TPUYKMHA BOEH

[Hdopmartiline cepeioBHINE Ta HOTO BIUTUB HA JIFOJIUHY

[Tpuponna Ta comianbHa aganTaIlis JIOIUHA

BrumB mo6yToBoi TEXHIKH Ha 30POB'S JIFOTMHU

Exosiorivni acmekTy 3acToOCyBaHHS MUWHUX 3aC001B

Anepris: popmu Ta npuuUHU

XBopoOM cydacHOCTI (3a BHOOPOM)

Ennemiuni 3axBoproBaHHs (XiMi4HI/(1314HI/010710TTYHI — 32 BUOOPOM)
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MIHICTEPCTBO OCBITH I HAYKH YKPATHH
HAIIOHAJIbHUM ABIAIIMHUM YHIBEPCUTET

DaKyabTET eKOJOrIYHOI 0e3neKHu, IHKeHepil Ta TeXHOJI0r il
KA®EJIPA EKOJIOI'TI

3ATBEP/KYIO
3aBigyBau Kadeapu eKoaorii
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HEPEJIIK IMTAHb (BABJAHB) JUISA IIIAI'OTOBKH 10

MOJYJbHOI KOHTPOJIbHOI POBOTH

3 muctumunian «K EKOJIOI'IA JIKOAUHUN»

OcsitHbo-TIpoeciiina mporpama:  «Exomoris Ta oXxopoHa HABKOJIUIITHHOTO
CepelioBUIIa
["any3b 3HaHb: 10  «IIpuponHudi HAyKH»
CreniajpHICTh: 101 «Exomoris»
Po3poOuuKku:_

Pagomcbka M.M., K.T.H., JIOIL.,
IOLIEHT KadeapH eKOJIOTil
Magyn A.O., x.0.H., JOIL.,
IOLIEHT KadeapH eKOJIOTiT
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18.
19.
20.
21.
22.

23.
24,

25.
26.
217.
28.
29.

30.
31.

32.

MOIYJbHA KOHTPOJIBHA POBOTA Ne 1
3 qucuuiuting «kEKOJIOTTA JTFOJIUMHN»

SIki OCHOBHI TeHEHIII Cy4acHOi JeMorpadiuyHoi cuTyarrii?

[TosicHITH X111 €BOMIOLIT JTIOJIMHU Ta TOSIBY CY4acHOTO BUY.

Sxi nepeBaru crateBoro guMopdizmy?

Ha3BiTh YMHHUKH, 110 3yMOBUJIN PO3BUTOK JIFOAUHH SIK OKPEMOTO BUY. SKkuii, Ha
Bally JyMKY, MaB HalOUIbIIUI BIJTUB?

Sxi exosioriyHi epeaymMoBu (HopMyBaHHS pac?

SIka posb KIHKHU 1 YOJIOBIKA B PO3BUTKY LIMBLII3AIIi?

o Take paca? fAka knacudikairis pac?

SIki 3apa3 iCHYIOTh cTpaterii 60poThOu 3 rOJI0AOM Y CBITI?

[TosicHITH MPUYKHU T2 YMOBH JIPYroro gemMorpapiyHoro BUOyxy?

[Ilo Take aroauHa?

Sk 3eMepoOCTBO BIUIMHYJIO HA PO3BUTOK JIFOAUHU?

YuM BIAPI3HAIOTHCS JKIHOY1 TApAMETPH BiJl YOJOBIUMX?

[Ilo Take exonoris moauau? [losgcHIT ii 3aBIaHHS.

Sk BILTUHYJIO IPUPYYCHHS TBAPUH HA PO3BUTOK JIIOIUHU?

OnuiniTh MPUCTOCYBAHHS JIOUHM K BUAY MO ii €KOJOT1YHOT HIIIIl.

o Take nmuBiTizalisa? ki Horo oCHOBHI aTpuOyTH?

Sxi perioHu cBiTY poOJIATh HAHOUTBIITNI BHECOK Yy PO3BUTOK JeMOrpadiaHO1
cuTyartii?

SIxa posb MIOAUHYA B TPUPOIL?

Ska ponb 1307141111 Ta Mirpariii B poreci eBOJIOIIT JIFOJUHN?

Sxi o3HaKM NUBLTI3AIT Ta «CydacHOTO JroAcTBa»? [I0SACHITH iX poJIb.

[Io Take paca? Sk nudepeHIirThca pacu?

Skxi OCHOBHI IEPETYMOBH COIIAIBHOT €BOITIONIT ? SIKi 3 HUX BU BBa)KA€TE
HaWBKIIMBIIITUMU ?

[TosicHITH TPUYMHYU Ta YMOBH NIEPIIOTO JAeMorpadiuHoro BUOYXY.

Ha3BiTh YMHHUKH CEPEIOBHINA, /IO SKUX MMPUCTOCYBajacs JtoauHa. [1oscHITh, SKi 3
HUX, Ha Ballly TyMKY, MaB HAMOLTBIINI BIUTHB?

SIx BITMHYJIO OBOJIO/IIHHSI BOTHEM Ha PO3BUTOK JIFOAMHU?

[TosicHITH CYTHICTB CTaTEBOTO I00OPY Ta KOTO BILJIUB HA PO3BUTOK JIFOAMHH.
SIki HEeraTUBHI HACTIIKY TIEPEHACEIICHHS?

1o Traxe eBomrorisi? [losicHiTh HOTO pyIIiiiHI cCHIH Ta hopmHu.
[IpoananizyliTe OCHOBHI €Tany PO3BUTKY IUBLTI3AII] 3 TOYKU 30Py PO3BUTKY
HAyKH, TEXHIKU Ta OCBITH.

MeTonu KOHTPOJITIO TTOMYJISIIIT JIFOIHHH.

Sxi METOJIM KOHTPOJIIO KITBKOCTI1 HACEJICHHS — JKOPCTKI YU M’ SIKi, - TAfOTh KpaIili
pe3ynbTaTh?

YoMy 5r0/1eil Ha3UBAIOTh «CYCIUTBHUMU ICTOTaMU»? Ska poiib CyciIbCTBA B
€BOJTIOLT JIFOAUHU ?
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35.
36.
37.
38.

39.
40.
41.

N

12.
13.
14.
15.
16.

17.

18.

Onuiith Npouec 3pOCTaHHs JIFOJCHKOT MOMYJISIIII.

[TosICHITH CyTHICTH MOpaJi Ta MOPAJIBHUX LIIHHOCTEU. SIKa iX pOJIb Y pO3BUTKY
JIIOTUHU?

SIka posp IpUPYUYEHHS TBAPUH Y PO3BUTKY JIFOACHKOT IIUBLII3A1I11?

Hagenith nmpukiaan akTUBHOI AeMorpadiqyHO1 MOJITUKY Ta ii HACHIAKY.

Sk 3MIHIOBAJIOCH CTABJICHHS JIIOJIMHU JI0 IPUPOJIH 3 POZBUTKOM ITUBLII3AIII1?
[TosicHITB, SIK 3MIHIOBABCS CTYIIHB 3aJI€KHOCTI JIIOJIMHU B1J IPUPOIU MPOTATOM
iCTOpIi HAIOTO BUAY.

o Take couianbHa eBoitowis ? Ha3BiTh 1 MOSCHITH HOTO HANIPSIMU.
[IpenctaBuTH OCHOBHI MPOOJIEMHU Cy4acHOI AeMOorpadpiyHoi CUTyarlii.

SIka poJib CIIBCHKOTO FOCMOAAPCTBA B PO3BUTKY JIFOJICHKOT LIUBLII3A1I11?

MOAYJBHA KOHTPOJIBHA POBOTA Ne 2
3 qucuILTiag «ExoJsiorig JJroquam)

JlaiiTe BU3Ha4YeHHS 3710poB's. SIKi ckiaaoBi 310poB’si? SIKi OCHOBHI YMHHUKH HOTO
dbopmyBaHHs?

o Take sikicTh 1ki1? Ski pakTopu (CKIag0B1) BPaXOBYIOTHCS ?

Ha3BiTep Haiimommupenimi HeiHekuidHi 3axBoptoBaHHs. Jlalite iX KopoTKy
XapaKTePUCTHUKY.

SIKi OCHOBHI BIIMIHHOCTI MDK CIIaJaXxoM, eIjeMielo, mnaHaemicro. HaBemiTe
IPUKIIA/IH.

SAxi paxkTopu MOXKYTh BIUTUBATH HAa PIBEHb IICUXIYHOTO 3710POB'S?

[Ilo Take iHaWBimyandbHe 3a0poB'a? Ski ¢dakTopu Ha 1e BIIKMBaIOTH? K 1Ie
OIIIHIOETHCH (3a IKUMHU IMapaMeTpamu)?

daktopu, HEOOXIiIH1 JIT YTBOPEHHS Ta PO3IMOBCIOKEHHSI 1HDEKIIHHUX XBOPOO.
o Take Baxkki meTanu? SIkuii IXHIM BIUTMB HA OPraHi3M JIFOIMHU?

HagpeniTe MOIIMBY Kiacudikaiito 3aXBOPIOBaHb.

Axi ocHOBHI MexaHi3MH (HUIIXHM) Tiepenaul iHeknin? HapexiTe npukiamu
1HGEKIIA Ta IIIAXHU iX mepeaaqi.

[Io Take 310poB's HaceneHHs? SIKi pakTopyu Ha 1€ BIUTMBAIOTH? SIK 1€ OLIHIOETHCS
(3a AKUMHU MTapaMeTpamu)?

[TosicHITh cTazil pO3BUTKY 3aXBOPIOBAHHS.

o Take xapuyBaHHs? [1osICHITE HOTO POJIB Y JKUTTI1 JIFOIUHU.

SIki OCHOBHI MPUYMHU 3aXBOPIOBaHb? SK KIacu(iKyIOTh XBOPOOU 32 MpUIMHAMU?
OxapakTepu3yiiTe HAUTTOMIMPEHIII T€OXIMIUHI TOPYIICHHS 3/I0POB’ S IO IUHHU.
Ha3BiTe xBOpoOH, 5iKi HA CHOTOAHI € HAUTOMIMPEHIIIOK MPUYNHOK CMEPTHOCTI.
SIxi hakTOpH iX PO3BUTKY Ta METOAM MPOQTAKTUKH?

[Ilo Take mcuxiuHe 370poB'a? Sk BOHO BW3HAYaeThcsA? SIKI O3HAKK TICHXIYHUX
po3namaiB?

Sxi HaWBaXIWBINII KOMIIOHCHTH Xap4yBaHHsS JIOAWHH? SIK BOHM TIOBUHHI
CITIBBIIHOCUTHCS MK co0010? SIKi iX JKepena?
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19.
20.
21.
22.

23.
24,
25.
26.
217.
28.
29.

30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42.

43.
44,

45.

SIki XBOpOOM € emijIeMi€l0 B HAlll Yac 1 Yomy?

Ha3BiTh MOXJIMB1 NPUYMHU NOPYILLIEHHS 340pOB’ s MtoAuHU. [10sSCHITH 1X HACH1IKU.
[Io Take exoyioriuyHi XxBopoOu? SIki YNHHUKH X PO3BUTKY?

Ha3BiTh Ta oxapakTepusyiiTe HaiiHeOe3MeuHilll MaHAeMIYHl 3aXBOPIOBAHHS
MUHYJIOTO.

Sxi (i3uyH1 paKTOPH BIUIMBAIOTH HA 310POB'S JIIOAUHU? ONUILIITH X TOXOMKEHHS.
o take onyxauus? Ski iloro Buau Bu 3Haete? I10SACHITH iX CYTb.

o Take exonoriydi xBopoOu? OxapakTepuzyiTe iX OCHOBHI BUJIH.

o rake imyHiTeT? SKa Horo poin?

Ski OCHOBHI1 BIIMIHHOCT1 paKOBUX KJIITUH B1J] HOPMAJIbHUX ?

[TosicCHUTH TIOJIOKEHHST 3JOPOBOTO Xap4UyBaHHSI.

Ha3BiTh 1 MOSACHITH TEPMIHH, SIKI BUKOPUCTOBYIOTHCS JUIsl BU3HAYEHHS MPoOsieM 31
310pOB’SIM.

Slka ponp reorpadiyHOro Ta KIIMATHYHOTO YMHHUKIB y (OpMyBaHHI 3710pOB'S
JIIOAWHU?

SIKi OCHOBHI €Tanu PO3BUTKY 3aXBOprOBaHHs? OXapakTepu3ynTe iX CyTh.

OnwuiiTe BIUTHB KOJMBaHb TEMIIEPATYPH 1 THCKY Ha 370POB'S TIOUHHU.

[TosicHITB CYTh 3J0POBOTO CIIOCOOY KHUTTS.

Ha3BiTh 1 NOSICHITH NPUYMHU 3aXBOPIOBAHb CIIOCOOY KUTTS.

Sxi 3axBOpIOBaHHS MOB'I3aH1 3 A€o PiznuHuXx pakrTopis?

o Take 310poB's? Ski hakTopu HA 1€ BILIUBAIOTH?

OnuIiniTh HACTIIKY BIUIUBY 10HI3YIOUOT'0 BUIIPOMIHIOBAHHS Ha OpraHi3M JIFOIUHH.
SIxa ponb xapuyBaHHS y (popMyBaHH1 3I0pPOB'S IO AUHU?

Sxa B3aeMo1isg MK (PI3UYHUM 1 TICUXIYHUM 37I0POB'SIM JTFOTUHU?

[IpencraBre Knacudikaliro 3aXBOPIOBaHb.

Axi 1MiHHI KOMIIOHEHTH IOBHMHHI OYyTH TNPUCYTHIMH B TKi Jia 3a0e3medeHHs
310poB'a? OxapakTepU3yuTe iX poJib.

OxapaKTepu3yiTe BIUIUB €JIEKTPOMArHITHUX 1 aKyCTHYHHX (DAKTOPIB HA 310pOB'S
JIOJTUHU.

OxapakTepu3yiiTe BILUIMB Bi3yalbHUX 1 CBITJIIOBUX (PAKTOPIB HA 3/J0POB's JTIOUHHU.
Slka iH(poOpMallis TOBMHHA MICTUTHCS B MapKyBaHHI XapuyoOBUX MPOJYKTIB, 1100
BioOpaXkaTH iX SIKICTh?

SIxi mapaMeTpu BUKOPUCTOBYIOTHCS AJIs BU3HAYEHHS 370POB’ S JTIOAUHU?
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1. TIoACHITH YHNHHMKH, 110 COPUYMHUIN PO3O1KHICTD JIIOJMHU Ta IHIIUX MPUMATIB.
Uu Mo>kHA BBaXKATH JIFOAMHOMOIIOHUX MaBIT OLIBII NPUMITUBHUMU BUAAMU?

2. SIxi mepeBaru Ta HeJOJIKM CTaTEBOr0 TUMOpdizmy?

3. IlpoananizyiiTe OCHOBHI MIAXOAW JO BU3HAYEHHS 370pOB's. Skuil 3 HUX €
ONTUMAJILHUM, Ha BaIlly TyMKY?

4. Ha3BiTh YMHHUKH CEPENOBHUINA, IO SIKAX MpHCTOCyBanacs droauHa. HaBemiTh
NPUKJIAIN BIIMOBITHUX PHUC.

5. SIki 03HaKM CB1AYATH PO MOYATOK LUBLIIZALIL Ta KylabTypHu? [1osiCHITE CBOI 17€1.

6. IlosCHIT, PpI3HULIO MDK MNOPUPOAHUMHU Ta TEXHOTEHHUMHU TE€OXIMIYHUMU
eHjeMismu. HaBenite npukiagy.

7. SIk BIUTMHYJIO MPUPYYEHHS TBAPUH HA PO3BUTOK JIOAWHU? SIK 1€ BIUIMHYJIO Ha
IPUPOJY B IILTIOMY?

8. OxapakTepu3yiTe 03HaKH aHTPOIOICHY SIK OKPEMOTO T€0JIOTTYHOTO Mepioy.

9. HaszBith HalinmommwupeHinl HeiH(eKIiiH1 3axBopioBaHHA. [lOACHITH NpUYUHU
iXHBOTO TIOLTUPEHHS.

10.5Ix 3emMyIepoOCTBO BIUIMHYJIO Ha PO3BHUTOK JIOAWHU? Sk IIe BIUIMHYJIO Ha
IpUpOAY B LILTIOMY?

11.OnunriTe OCHOBHI MPOOJIEMH CydacHOi eMorpadiyHOi CUTYaIli.

12.51k1 OCHOBHI BIAMIHHOCTI MDXK CITaJlaxoM, emifgeMicio Ta naHaemiecro ? HaBemits
PUKIIA]IH.

13.41xi perioHu CBiTY pOOJISATH HAHOUIBIINN BHECOK y MPUPICT HACEJEHHS y CBITI?
SAxi npuunHu?

14 flxa OioTM4HA POJIb JIOJWHH B TPHUPOJlI — Yy XapyoBOMY JIAHIIO31, 3aWHATTI
cepeloBUINa TPOKMBAHHS TOIIO?

15.51kxi xBopoOu MOKHA BITHECTH 10 €KOJOTTUHHX. [I0SCHITH CBOIO TYMKY.

16.5Ix BIUIMHYO OBOJIOAIHHS BOTHEM Ha PO3BHUTOK JIOAWHU? SIK 1€ BIUIMHYJIO Ha
npupoay?

17.TlopiBHSHTE TPUYKMHU Ta HACTIKHU MEPIIOTO Ta APYroro AemorpadigHoro Oymy.

18.1llo Take imguBimyanbHe 370pOB'A? SIK BOHO OIIHIOETBCH (32 SKUMU
napameTrpamu)?

19.0xapakTepusyiTe MTYYHI METOIM KOHTPOJIO MOMYJSIii Troanan. Y BapTo ix
3aCTOCOBYBATH, Ha BAIlly JYMKY?

20.Yomy mronMHY BBaXKalOTh TEOJOTIYHOI CHiIo0. HaBemiTh mnpukiIagm Ha
MiATBEPKEHHS CBOET TYMKH.

21.TlosicHITH PI3HUIIO MK Makpo Ta MikpoelieMeHTaMu. Uu Moke BMICT OMHI€l
MOKMBHOI PEUYOBUHH BIJIUBATH HA BMICT Oyb-AKOi 1HINO1? SIKIO TaK, MOSCHITH 1
HaBEJITh MPUKJIAJIN.
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22.5lka rinote3a €BOJIIOIIT JIIOJAWHYU, HA Ballly AYMKY, € HalOUIbII PeaqiCTUYHOI —
«a(pukaHChKa» YU MyJbTUperioHanbHa. [10SACHITH CBOIO TYMKY

23.111o Take comianbHa ananraiis? Sk 1e BinOyBaeThCs y JItoAeH?

24.TlopiBHSNTE TpU TOJOBHI MPUYMHM CMEPTHOCTI B YKpaiHi Ta IHIIMX KpaiHax
CBITY (PO3BHHEHUX, 1[0 PO3BUBAIOTHCS, IHIIUX CXITHOEBpPONEHCHKUX). [10sICHITH
MO>KJIMBI BIIMIHHOCTI.

25.51ki1 exosoriyHi nepeaymoBu (popMmyBanHs pac?

26.51k1 HayKOBI1 JUCIUIUIIHM BUBYAIOTh JIFOJIMHY 1 SIKE IXHE PO3YMIHHSA JIOIUHU?

27.11lo Take 310poB'a HaceneHHs? Skl paKTOpPU HA i€ BILUTMBAIOTH? SIK OLIIHIOETHCS
3/10pOB'S HACEJIEHHS (3a SIKUMU MapameTpamu)?

28.51x1 pakTopu CHpUAIOTH HETATUBHUM JEMOTpapIUHUM TEHACHIIISIM Y PO3BUHYTUX
KpaiHax 1 KpaiHax, 110 pO3BUBAIOTHCS?

29.111o Take moaunHa? SKi pucH BiIPI3HAIOTH JIIOJIMHY BiJl IHIIUX MTPUMATIB?

30.TlosicHiTh MpuunHM O10TeHHUX eHeMiid. HaBeniTe npukmamm.

31.4xi BIAMIHHOCTI MDK CHUIKYBaHHSIM TBapuH 1 Jronei? SIkuii BHECOK MOBHU 1
CHIJIKYBaHHS y po3BUTOK HOMO sapiens?

32.111o Take mcuxiuHe 3710poB'a? Uu icHye B3aeMOJis MK NMCUXIYHUM 1 (I3UYHUM
3710pOB’sIM?

33.IlosICHITH CYTHICTH €HIEMIYHMX 3aXBOpOBaHb. Yu 1e Te came, IO
3aXBOPIOBaHHS, IOB’s3aHi 13 3a0pynHeHHsAM? SIKi 3 HHUX MOXKHA 3HAWTH B
VYkpaini?

34. 51k 3MiHIOBAJIOCSI XapuyyBaHHS JIIOJAWMHU B TIpolieci eBOOIl. SKi HACHIAKUA X
3MiH U181 JIIoAeH 1 mpupoan?

35.T1osICHITh BIUIMB €KOHOMIYHOT'O PO3BUTKY KpaiHW Ha IMepeiik XBopoO, HalOUIbII
MOLIUPEHUX Yy [IUX KpaiHax.

36.111o Take omxyxxanHsa? ki oro Buau Bu 3HaeTe? [10sSCHITH iX BIAMIHHICTb.

37.5xa poinb 1307141111 Ta MIrpailii B IpoIeci eBOIIOIIT T UHN ?

38.11osICHITH PI3HUINIO MK XapUYOBHMHM BIIXOJaMH Ta Binxomamu iki. Ski mpuauHH
Ta HACHIJIKH X YTBOPEHHS ?

39.11lo Take mcuxiune 370poB'si? Uu icHye B3aeMOAisl MK MCUXIYHUM 1 (PI3UYHUM
3710pOB’sIM?

40.TlopiBHAITE OCHOBHI TEHACHINIT PO3BUTKY JAeMorpadiqHoi cuTyarlii B YKpaiHi Ta
€C; Ykpaini Ta iHIINX KpaiHaX MOCTPASTHCHKOTO MPOCTOPY.

41.]lailiTe BHU3HAYCHHS MIETHYHOTO XapyyBaHHA Ta BuUOOpy mietn. Um MokHA
BUKOPUCTOBYBATH IIi MOHATTS SIK B3a€EMO3aMiHH1?

42.Ha3BiTh XBOpPOOH, SIKi HA CHOTOJIHI € HAUTOMUPEHIIIOK MPUIUHOK CMEPTHOCTI.
ki YUHHUKHU IX TIMPOKOTO MOIIMPEHHS Ta METOIU MPOPIIAKTUKN?
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INTRODUCTION

Course Training Program (CTP) of the subject "Human Ecology" 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 249/0d 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 "Human
Ecology" has fundamental importance for the formation of systemic knowledge about the humans and
their position in the biosphere from the point of biological species, trophic interactions and consumer
of natural resources as well as a driver of environment transformation.

The aim of teaching the subject is to form knowledge about the optimal environment for the
existence of humans and the preservation of the gene pool of human population.

The tasks of the subject are

- study of biological and social evolution of man as a species in interaction with changing
environmental conditions;

- study of differences and features of man as a species in opposition to other species of living
organisms;

- study of human health and social and labor potential of populations of this generation;

- study of psychophysiological features of people, their diversity at different levels and in
different areas of activity;

- study of health dynamics in aspects of natural-historical and socio-economic development;

- forecast of the state of health of future generations;

- study of the influence of certain environmental factors on human life;

- analysis of global and regional problems of human ecology;

- creation of anthropoecological monitoring of changes in life processes;

- determination of scientifically substantiated values of maximum allowable technogenic loads
on the human body.

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

- Understand the basic environmental laws, rules and principles of environmental protection and
nature management.

- Use the management principles on which the environmental safety system is based.

- Demonstrate skills to assess unforeseen environmental problems and make informed choices.

- Participate in the development of projects and practical recommendations for environmental
protection

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

- Be able to communicate the results of activities to a professional audience and the general
public, make presentations and messages.

- Be able to explain the social, economic and political consequences of implementing
environmental projects.

- Be aware of the responsibility for the effectiveness and consequences of comprehensive
environmental measures.

- Combine skills of independent and team work to get results with an emphasis on professional
integrity and responsibility for decision making.

- Raise the professional level by continuing education and self-education.



CMA HAY

CucreMa MEHEDKMENTY SIKOCTI udp
HABYAJILHO-METOTUUHWI KOMITIEKC OKyMeHTa PI110.02.03-01-2023
HABYAJILHOI AUCLUUILTIHA
«EKomorist JIOIUHNY Crop. 56 3 99

- Understand and realize their rights and responsibilities as a member of society, to realize the
values of a free democratic society, the rule of law, human and civil rights and freedoms in Ukraine.

- Preserve and increase the achievements and values of society based on understanding the place
of the subject area in the general system of knowledge, use different types and forms of physical
activity to lead a healthy lifestyle.

1.3. Competences the subject makes it possible to acquire:

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

- Ability to adapt and act in a new situation;

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

- Ability to work in a team;

- Ability to preserve and multiply moral, cultural, scientific values and achievements of society
based on understanding the history and patterns of development of the subject area, its place in the
general system of knowledge about nature and society and in the development of society;

- 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.

1.4. Interdisciplinary connections.

The subject “Human Ecolgoy" is based on knowledge of the following disciplines: "Introduction
to the specialty”, "General ecology (and neoecology)”, "Landscape ecology”, "Biology",
"Biogeochemistry”, "Soil science” and is the basis for the study of further disciplines: "Environment
safety”, " Environment toxicology", "Standardization of anthropogenic pressure on the environment”,
"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 "Biosocial nature of humans” and Module 2
"Environmental factors shaping human health”, 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.

2.2. Modular structuring and integrated requirements for each module

Module 1 “Biosocial nature of humans”

Integrated requirements of Module 1 - a student shall

know:

- the concept of determinism;

- the role of the concept of "human ecology™ in the system of sciences;

- the main stages of development of interaction between nature and man;

- hypotheses of the origin of life;

- the origin of man on the Earth;

- the main stages of evolution of the human race;

- types of human adaptation to the environment;

- current issues of human demography.

be able to:

- define the drivers of human evolution in prehistoric and civilization periods;

- analyze the factors, affecting the historical and modern demographic trends;

- explain the role of environment in human evolution;

- predict further changes in the interactions between humans and nature.
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Topic 1. Human ecology as a science.

Object, subject and tasks of human ecology. Basic terms and categories. Methods of
research of human ecology. The place of this science in the system of natural sciences and
humanities. Origin and development of human ecology as a science. Stages of the history of
development of scientific ideas on human ecology.

Social functions of human ecology as a system of knowledge about the harmonization of
interactions and relationships in the system man-nature-society. The main directions of modern
anthropoecological research.

Topic 2. The origin and evolution of man.

Characteristic features of man as a biological species. Modern ideas about the origin of
man. Human evolution. Human settlements on the globe. Representation of a person in different
concepts.

Topic 3. Environmental and anthropogenic crises and problems at the stages of
human-environment interaction.

Interaction of man and the environment at an early stage of existence. The first ecological
crisis in human history. Interaction of early farmers with the environment. Man in the
development of agricultural culture. Humanity in the conditions of feudalism. Stages of human
development and its relationship with the environment. Man and nature in the era of scientific and
technological revolution.

Contradictions in the human-nature system in the XXI century. Global environmental
problems in society and human life.

Topic 4. Anthropoecosystem.

The geographical envelope is the environment of human society. Human habitat. Ecological
niche of the person. The human environment and its components. Anthropogenic resource cycle.
Anthropocene or human era. Anthropopause and the dynamics of human impact on nature.

Topic 5. Biopsychosocial phenomenon of modern man.

Biological and social in human nature. The concept of the individual. Psychological features
of man. Emotional and volitional component of human personality. Spiritual sphere.
Environmental education, culture, ethics. Ecological worldview and education.

Topic 6. Demographic situation in the world.

The structure and patterns of existence of human populations. Demographic picture of the
modern world. Population dynamics.

Natural population movement. Family, age and gender structure of the population.
Migration processes. Ethnic situation in the modern world. Racial and religious composition of
the population. The levels of human development.

Topic 7. Human adaptation to the conditions of existence.

General patterns of human adaptation. Adaptogenic factors. Phases of development of the
process of human adaptation to the environment. Adaptation of the human body to physical and
chemical environmental factors. Solar radiation. Geomagnetic storms. Natural radioactive
background. Earth's magnetic field. Dependence of the body constitution and racial
characteristics of man on climatogeographical living conditions.

Manifestations of sexual dimorphism in humans and its role in the evolutionary process and
survival of the species. Modern gender roles as an adaptation to society in the modern era.

Module 2 “Environmental factors shaping human health”

Integrated requirements of Module 2 - a student shall

know:

- health concepts;

- factors affecting human health;

- hygienic and social aspects of human labor;
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- modern directions of medical and ecological researches;

- types of chemical, physical, biological pollution and related diseases;

- preventive measures and methods of treatment of intoxications;

- the impact of various industries and industries on public health;

- main aspects of environmental safety of consumer goods;

- the consequences of using genetically modified food.

be able to:

- to determine the factors of health and morbidity at different levels in the human population and
to identify threats to health;

- to form a set of knowledge necessary for the promotion of a healthy lifestyle in harmony with
nature.

Topic 1. Components of human health.

Human health and factors that affect it. Health levels as an indicator of quality of life.
Individual and collective health. Types of health of human populations.

Health concepts. Human health and factors that affect it. Health levels as an indicator of quality
of life. Individual and collective health. Types of health of human populations. Approaches to
measuring health. Physical and mental health. Health models: normative indicators, norm variability.

Topic 2. Diseases and morbidity

The concept of disease and related terms. Classification of diseases. Development of ideas about
the causes of diseases. Environment as a factor of human diseases. Morbidity and its analysis. The
burden of disease. Morbidity structure in the world and Ukraine. The main causes of death. Life
expectancy and factors of its reduction.

Topic 3. Fundamentals of epidemiology

The concept of endemic and epidemic diseases. Levels of disease spread: outbreak, epidemic,
pandemic. Factors of occurrence and development of epidemics. Stages of development and factors of
the epidemic process. Ecological factors of epidemics development and genesis of epidemic diseases.

Topic 4. Endemic diseases.

Endemic diseases. Classification and types of endemic diseases. Endemic diseases caused by
physical factors. Endemic infections. Geochemical endemics. Endemics on the territory of Ukraine.

Topic 5. Immune system and human reactions.

The concept of immunity. Immune response. Components of the immune system and
mechanisms of formation of the immune response. Congenital and acquired immunity. Development
of immunity due to human contact with other living organisms. Disorders of the immune system.
Allergies and allergic reactions. The state of the environment as a factor in the development of allergic
diseases.

Features of the influence of biotic factors on human health. Human interaction with symbiotic,
pathogenic and parasitic microorganisms.

Topic 6. Human nutrition.

The human right to food. Food resources and human food security. The concept of diet and
nutrition. Types of diets and rations. Energy consumption and strategies for their replenishment.
Human nutrition and health. Basics of nutrition. The influence of socio-economic factors on nutrition.
The problem of world hunger. Environmental problems are related to human nutrition: the impact of
food production on the environment, food waste and food waste, the ecological footprint of different
types of diet.

Topic 7. The impact of anthropogenic factors on human health.

Influence of anthropogenic factors on human health. Features of the impact on the body of
carcinogens. Ways of entering pollutants into the human body. Toxicity of chemicals. Mutagenic,
carcinogenic, teratogenic and immunotoxic effects on human body. Physical factors of negative impacts on
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human body. The body's reactions to environmental factors. Prevention of environmental dependent
diseases.

2.3. Training schedule of the subject

Academic hours
Topic Lab. Self-
Total | Lectures Classess | study
1 2 3 4 5 6
Module 1 ""Biosocial nature of humans"'
6" semester
1.1 | Human ecology as a science. 8 2 2 4
1.2 | The origin and evolution of man 8 2 2 4
Environmental and anthropogenic crises and
1.3 | problems at the stages of human-environment 8 2 2 4
interaction
1.4 | Anthropoecosystem 8 2 2 4
15 Biopsychosocial phenomenon of modern man. 11 5 g 5
1.6 | Demographic situation in the world 8 2 2 4
1.7 | Human adaptation to the conditions of existence. 9 2 2 5
1.8 | Module test 1 4 2 - 2
Total for Module 1 64 16 16 32
Module 2 ""Environmental factors shaping human health™
2.1 | Components of human health. 8 2 2 4
2.2 | Diseases and morbidity 8 2 2 4
2.3 | Fundamentals of epidemiology 8 2 2 4
2.4 | Endemic diseases 8 2 2 4
25 Immune system and human reactions 11 5 ; 5
2.6 | Human nutrition 8 2 2 4
The impact of anthropogenic factors on human
2.7 8 - - 8
health.
2.8 | Module test 2 4 2 - 2
Total for Module 2 71 16 16 39
Total for the subject 135 32 32 71

2.4. Home task

Home task is an extracurricular independent work of a student of educational and research
nature, which is an integral part of the program material of the course of the subject and is included
into the rating result for the test.

The home task purpose is independent study of part of the program material, its
systematization, deepening, generalization, consolidation and establishment of practical application of
knowledge and skills of a student.

Educational materials are approved by the minutes of the department, brought to the notice of a
student individually and performed in accordance with the guidelines.

2.5. Questions List for Examination
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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. 3anecpkmii LI, Kimmmenko M.O. Exomoris momumuu: Ilinpyunuk. — K.: «Akanemisn,
2005.— 288 c.
3.2.2. Mukutiok O. M., 3notia O. 3., bposxiii B. M. Exkonoris moauan : [linpydank — 3-Te
BU/I., BUIpP. 1 Jo1.— Xapkis: «OBCx», 2004.— 254 c.
3.2.3. Jlanenxko LI., T'iriena ta exosoris moauan: Hapd. noci6.— JIsBiB: Adima, 2000.— 248 c.
3.2.4. Icaeako B.M., Uymak A.A., Kononko I.B. Exosoris qi0auHN: HaBYAJIBHUN MMOCIOHHUK. —
Kuis: HAY — npyk, 2009. — 184 c.
3.2.5. Exonoris moauHA: 1abopatopHuil npaktukyM / yknan.: I.I.Apxinmosa, O.0.Bosk, O.B.,
Cunopos, O.M. Jlertspenxo. — K.: Bua-so Ham. aBian. Yu-Ty «HAY-1pyk».2009. - 64 c.
Additional literature
3.2.6. Tonuapenko M.C., boituyk 10./]. Exosoris moauan: Haed. noci6. / 3a pen. KouyOei
H.B.— Cymu, BT/l «YHiBepcuteTchka kaura», 2005. — 394 c.
3.2.7. Hexoc A.H., barposa JI.O., Knumenko M.O. Exosorist moauau: [ligpyunuk. —X.: XHY
imeni B.H.Kapa3zina, 2007. -336 c.
3.2.8. lumanp T.M. Exonorist moauau: [Tinpyunuk. —K.: BI[ «Axagemis», 2009. — 376 c.
3.2.9. Mycieako M.M., Exonoris: Tnymaunuii cnoauk/ M.M.Mycienko, B.B.Cepebpsikos,
O.B.Bpaiion.— K.:JIubinp, 2004.— 376 c.
3.2.10. Memuuna 6iomoris: Iligpyu./ Pen. Ilimak B.II., baxxop FO.1.,.— Binaums: HoBa kHwura,
2004.— 656 c.
3.2.11. I'puban B.I". Baneosoris: [Tinpyunuk. — K.: LlenTp yuboBoi niteparypu, 2008. -214 c.
3.2.12. JlynuixoBa I.I. Exosoris 1 Oe3meka XUTTEASUIBHOCTI: TepMIHOJOTIYHUMA CJIOBHUK-
noBigauk. — K.: Buma mk., 2005. — 247 c.
3.3. Information resources on the Internet
3.3.1. http://www.irbis-nbuv.gov.ua
3.3.2. https://uk.wikipedia.org/wiki
3.3.3. https://nlu.org.ua/article.php?id=2
3.3.4. http://www.wikiwand.com/uk
3.3.5. https://biology.ru/textbook/content.html
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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 Type of Academic Work Maximum
Grade Values Grade Values
6" semester
Module 1 ""Biosocial nature of Module 1 ""Environmental factors shaping
humans™ human health™
. . Carrying out and
Carrying out and defending of 20 defer)lldigg of tasks at lab 20
tasks at lab classes (total)
classes (total)
Home task 10
For carrying out module test 12 For carrying out module
Nel, a student must receive not test Nel, a student must 18
less than receive not less than
Module Test 1 15 Module Test 2 15
Total for the Module 1 35 Total for the Module 2 45
Total for modules 1 and 2 80
Semester Examination 20
Total for the subject 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 Obiject 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.
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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:

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

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:

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.

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.

gk whE
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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.
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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.
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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
i, 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.
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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.
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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).
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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.
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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
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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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BIOSOCIAL NATURE OF MAN

Practical work 1. Human sciences

Practical work 2. Analysis of the human evolutionary development
Practical work 3. Position of man in nature

Practical work 4. Biological and social component of human nature
Practical work 5. Forecasting the development of the demographic situation

Practical work 6. Assessment of the comfort of natural conditions taking into account
various influencing factors

Practical work 7. Daily rhythms of human activity

Module 11

ENVIRONMENTAL FACTORS OF FORMING HUMAN HEALTH
Practical work 8. Assessment of individual adaptation potential

Practical work 9. Determination of a person's biological age

Practical work 10. Assessment of potential life expectancy

Practical work 11. Assessment of the minerals and vitamins sufficiency
Practical work 12. Determination of the individual energy balance
Practical work 13. Study of food quality
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Homework in the discipline is performed in the sixth semester with the aim of
consolidating and deepening the student's theoretical knowledge and skills from the
educational material presented for independent study. Homework is an important stage
in the assimilation of educational material, it should be performed using the proposed
specialized literature and other literary sources, including popular scientific
publications.

The task of the work is writing essay on one of the topics chosen by students from
the following list:

LIST OF TOPICS FOR HOME TASK

1. Ecological preconditions for the formation of Homo sapiens

2. Eugenics: theoretical concepts and practical aspects

3. Conducting experiments on humans

4. Human perception of nature in different historical periods

5. Human perception of nature in different age periods

6. Side branches of the hominid genealogical tree and their adaptation to environmental
conditions

7. The role of mutations in the formation of the human genetic fund.
8. Races and preconditions of their formation

9. Factors of life expectancy formation

10. The influence of communication technologies on humans

11. The social structure of the modern world and its impact on the environment
12. Joint evolution of man and nature in urban ecosystems

13. Human nutrition disorders

14. Health and diet

15. Health and genetics

16. Occupational diseases

17. Human nature as a cause of wars

18. Information environment and its impact on a person

19. Natural and social adaptation of man

20. The impact of household appliances on human health

21. Environmental issues of using detergents

22. Allergy: forms and causes

23. Diseases of modern times (by choice)

24. Endemic diseases (chemical/physical/biological — by choice)
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MODULE TEST Ne 1
on the subject «Human Ecology»

1. What are the main tendencies of the modern demographic situation?

2. Explain the course of human evolution and appearance of modern specimen.

3. What are the advantages of sexual dimorphism?

4. Name the factors, which have conditioned the development of humans as a specific
specimen. Which, in your opinion, had the biggest influence?

5.  What are the environmental preconditions of races formation?

6. What are female and male roles in civilization development?

7. What is race? What is the classification of races?

8. What are the current strategies of famine combating in the world?

9. Explain the reasons and conditions of the second demographic boom?

10. What is human?

11. What was the effect of agriculture practicing on the development of humans?

12. What are the differences between female and male parameters?

13. What is human ecology? Explain its tasks.

14. What was the effect of animals’ domestication on the development of humans?

15. What is civilization? What are its main attributes?

16. What regions of the world make the major contribution to demographic situation
development?

17. What is the role of humans in nature?

18. What is the role isolation and migration in human evolution process?

19. What are the attributes of civilization and “modern humanity”? Explain their role.

20. What is race? How are the races differentiated?

21. What are the main preconditions of social evolution? Which of them do you
consider the most important?

22. Explain the reasons and conditions of the first demographic boom.

23. Name the factors of environment, to which humans have adapted. Explain which
of them, in your opinion, had the biggest influence?

24. What was the effect of fire mastering on the development of humans?

25. Explain the essence of sexual selection and its influence on human development.

26. What are the negative consequences of overpopulation?

27. What is evolution? Explain its driving forces and forms.

28. Analyze the major stages of civilization development from the point of science,
technology and education development.

29. Methods of human population control.

30. What are the main drivers of human specimen evolution?

31. Why humans are called “social creatures”? What is the role of society in human
evolution?

32. Describe the process of human population growth.
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33.

34.
35.
36.
37.
38.
39.
40.

B own

o

=

12.
13.
14.

15.
16.

17.
18.

19.
20.
21.

Explain the essence of morality and moral values. What are their roles in human
development?

What is the role of animals’ domestication in human civilization development?
Give examples of active demographic policies and their consequences.

What is race? What parameters are used for their classification?

What are the advantages of sexual dimorphism?

What is social evolution? Name and explain its directions.

Present the main issues of the current demographic situation.

What is the role of agriculture in human civilization development?

MODULE TEST Ne 2
on the subject «Human Ecology»

Give the definition of health. What are the components of health? What are the

main factors of its formation?
What is quality of food? What factors (components) are taken into account?
Name the most common non-infectious diseases. Give their brief characteristics.
What are the main differences between outbreak, epidemia, pandemia. Give
examples.
Which factors may affect the level of mental health?
What is individual health? Which factors have influence on it? How is it evaluated
(with which parameters)?
Factors necessary for the formation and propagation of contagious diseases.
What are heavy metals? What is their effect on human body?
Present possible classification of diseases.
What are the main mechanisms (pathways) of infections transmission? Give
examples of infections and their pathways.
What is population health? Which factors have influence on it? How is it evaluated
(with which parameters)?
Explain the stages of diseases development.
What is nutrition? Explain its role in human life.
What are the main reasons of diseases? How are diseases differentiated by their
reasons?
Describe the most common geochemical disorders of humans.
Name the diseases that are currently the most common reasons of mortality. What
are the factors of their development and methods of prevention?
What is mental health? How is it defined? What are the signs of mental disorders?
What are the most essential components of nutrition for humans? How they should
correlate between each other? What are their sources?
What diseases are epidemic in modern time and why?
Name the possible reasons of human health disorders. Explain their consequences.
What are environmental diseases? What are the factors of their development?
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22. Name and describe the most dangerous pandemic diseases of the past.

23. What physical factors have influence on human health? Describe their origin.

24. What is recovery? What types of it do you know? Explain their essence.

25. What are environmental diseases? Describe their basic types.

26. What is immunity? What is its role?

27. What are the main differences between cancer and normal cells?

28. Explain the provisions of healthy nutrition.

29. Name and explain the terms used to define health problems.

30. What is the role of geographical and climate factors in human health formation?

31. What are the main stages of a disease development? Describe their essence.

32. Describe the influence of temperature and pressure variations on human health.

33. Explain the essence of healthy life style.

34. Name and explain the reasons of life style diseases.

35. What diseases are connected with the influence of physical factors?

36. What is health? What factors have influence on it?

37. What is the influence of ionizing radiation on human body?

38. What is the role of nutrition in human health formation?

39. What is the interaction between physical and mental health of humans?

40. Present the classification of diseases

41. What valuable components must be present in food to provide health? Describe
their role.

42. Describe the influence of electromagnetic and acoustic factors on human health.

43. Describe the influence of visual and light factors on human health.

44. What information must be present in the food labeling to reflect its quality?

45. What parameters are used to define human health?
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10.

11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.

Explain the factors, which caused divergence of humans and other primates. Is it
possible to consider non-human apes more primitive species?

What are the advantages and disadvantages of sexual dimorphism?

Consider the major approaches to the definition of health. Which one is the optimal
in your opinion?

Name the factors of environment, to which humans have adapted. Give examples
of corresponding traits.

Which signs show the beginning of civilzation and culture? Explain your ideas.
Explain the difference between natural and technogenic geochemical endemics.
Give examples.

What was the effect of animals’ domestication on the development of humans?
How did it affect the nature on the whole?

Describe the signs of Anthropocene as a separate geological period.

Name the most common non-infectious diseases. Explain the reasons for them to
become so common.

What was the effect of agriculture practicing on the development of humans? How
did it affect the nature on the whole?

Present the main issues of the current demographic situation.

What are the main differences between outbreak, epidemia, pandemia? Give
examples.

What regions of the world make the major contribution to demographic situation
development? What are the reasons?

What is the biotic role of humans in nature — in food chain, habitat occupation,
etc.?

Which diseases can be considered environmental. Explain your opinion.

What was the effect of fire mastering on the development of humans?

How did it affected the nature?

Compare the reasons and consequences of the first and second demographic boom.
What is individual health? How is it evaluated (with which parameters)?

Describe the artificial methods of human population control. Should they be
applied in your opinion?

Why humans are considered a geological force. Give examples to support your
view.?

Explain the difference between macro and micronutrients. Can the content of one
nutrient affect the content of any other? If yes, explain and give examples.

Which hypothesis of human evolution do you think is the most realistic — “Out of
Africa” or multiregional. Explain your opinion
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26.
217,

28.

29.

30.

31.

32.

33.
34,

35.
36.
37.
38.
39.

40.
41.

42.

43.

. What is social adaptation? How is it performed in humans?
. Compare the major three reasons of death in Ukraine and other countries of the

world (developed, developing, other Eastern European). Explain the possible
differences.

What are the environmental preconditions of races formation?

Which scientific disciplines study humans and what is their understanding of
humans?

What is population health? Which factors have influence on it? How is it evaluated
(with which parameters)?

Which factors contribute to negative population trends in developed and
developing countries?

What is human? Which traits differ humans from other primates?

Explain the reasons of biogenic endemics. Give examples.

What are the differences between animal and human communication? What is its
contribution in the development of Homo sapiens?

What is mental health? Are there interactions between mental and physical health?

Explain the essence of endemic diseases. Is these are the same as pollution related
diseases? Which of them can be found in Ukraine?

How did the diet of humans changed in the course evolution. What are the
outcomes of these changes for both humans and nature?

Explain the effects of country economic development on the list of diseases, most
common in these countries.

What is recovery? What types of it do you know? Explain their difference.

What is the role isolation and migration in human evolution process?

Explain the difference between food wastes and wasted food. What are the reasons
and consequences of their formation?

What is mental health? Are there interactions between mental and physical health?

Compare the main tendencies of demographic situation development in Ukraine
and EU; Ukraine and other Post-soviet countries.

Give definitions of nutrition diet, and dietary choice. Can these concepts be used
interchangeably? What are their reasons and effects?

Name the diseases that are currently the most common reasons of mortality. What
are the factors of their wide distribution and methods of prevention?




CMA HAY

S Cucrema MEHEIKMEHTY SIKOCTI Mudp
- HABYAJILHO-METOTUUHWI KOMITIEKC OKyMeHTa PI110.02.03-01-2023
HaBYaJIBHOI JUCIUILTIHA
«EKomorist JIOIUHNY Crop. 99399
(@ 03.02 - 01)
APKVYUI IIOIIMPEHHA JOKYMEHTA
Kynu .
Ne nepeaHo I[aTa. [L.LLb. oTpumyBaua iz [TpumiTku
MIPUM. (mizposin) BHJAY1 OTpUMYyBaua
U (@ 03.02-02)
APKVYIII O3HANOMIJIEHHA 3 JOKYMEHTOM
No [Tignuc Hara
o - [Ipi3BuIe iM'st 1O-0aTbKOB1 03HaWOMIIEHOT 03HalOM- [Tpumitku
P ocoou JICHHS
(@ 03.02 - 04)
APKVYII PECCTPAIIII PEBI3II
No . . ) . . . BucHOBOK 11010
mop. [Ipi3Buie iM'st MO-6aTbKOBI [ara peBi3ii [Tignuc AJIeKBATHOCT]
(@ 03.02 —03)
APKVYII OBJIIKY 3MIH
Ne nmucta (cTopiHKH) Ilizmrc
No ocoow, Jlara Jlara
. sKa BHECEHHS | BBEICHHS
3MIHU . . AHyYIbO- . .
3MIHEHOTO 3aminenoro | Hosoro BHECJA 3MIHU 3MIHU
BaHOIO .
3MIHY
(@ 03.02—32)
V3T'OIKEHHS 3MIH
ITinnuc IHimianm, npizBuIe ITocanma Jlara
Po3poOuuk
V3romxeHo
V3romxeHo
V3romxeHo




