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JAIBH3 «Y:XropoacbKkuil HallioHaJIbHUN YHIBEPCUTET
[IpuiimManbHa KoMicist

MPOI'PAMA
(axoBOro BCTYMHOTO BUNIPOOYBaHHS
JUIs1 BCTYITHHUKIB Ha HABYAaHHS 32 OCBITHO-HAYKOBUM CTYIIEHEM «IOKTOp (itocodiin»
13 cremianeaocTi 101 «Exomorisay
(na ocHoBi 3100yToro OC «marictpy» / OKP «crerianicTy)

IMosicHoBanbHa 3anucka 10 [Iporpamu ¢daxoBoro BunpoOyBaHHS sl BCTYIHHKIB Ha
HaBUYaHHS 32 OCBITHBO-HAYKOBHM CTYyIEHEM «I0KTOp dinocodii» i3 cremianbHocTi 101 «Exomorisiy
Ha ocHOBI 3100yToro OC «wmarictpy» / OKP «cnenianicty. @axoBe BUNPOOYBaHHS MPOBOJUTH IS
BCIX BCTYNHHKIB 1 MporpaMa BKJIIOYae MaTepiad 0a30BuX (DaxOBUX HABUYAIBHHUX UCIUILIIH
cnenianbHOCTI 101 «Exomnoris» (OC 6akanaBp, OC marictp). BunpoOyBanus npoBoauTics y hopmi
YCHOT'O ICITUTY.

Kpurepii ouinoBanns. Ex3amenaniitnmii 6inetr 3 ¢axoBoro BHNPOOYBaHHS CKIIAJAETHCS 3
yomupsbox numans. IIuTanHga GOPMYIOTHCS IIJISTXOM aBTOMAaTUYHOTO BiOOpPY 3 MEpeiiKy MUTaHb 3
KO>KHOT HaBYaJIbHOI AMCUUIUTIHU, BHHECEHOI IS CKJIQJaHHs (paxoBOrO BCTYIMHOTO BUIPOOYBaHHSI.
Ex3amenartiifai 61J1eTH MICTATh IUTAHHS OJTHAKOBOT'O PiBHS CKJIAHOCTI Ta € piIBHOZHAYHUMU. DaxoBe
BCTyIHE BUNpoOyBaHHs Ha 3100yTTst OC «marictp» omiHroeThes 3a mkanoro Big 100 go 200 6amis:
KUTBKICTh 0aiB 3a BcTynHe BunpoOyBanHs = 100 + x, e X — KUIbKicTh 0aiB, SIKi 0Jiep>KaB BCTYITHUK
3a BIJIOBIJI HA MUTaHHS €K3aMeHalliifHoro Ourera. BiAmoBimHO 0 CTPYKTYpH €K3aMEHAIIHHOTO
Oinera, MakcHMMalbHA KUIBKICTh OamiB, sika MoOke OyTH OTpMMaHa 3a BIJAMOBIAI Ha MHTaHHA,
cranoBuTh 100 GaniB (MakcHMaBbHO IO 25 OaiB 3a MPaBWILHY BIAMOBIIL HA MEpIIIe, APyTe, TPETE 1
YeTBepTe MUTaHHs). BCTYMHUK TOMyCKaeThCs 0 y4acTi y KOHKYPCHOMY BiTOOpi AJisl 3apaxyBaHHS
Ha HaBYaHHS, SKIO OTPUMAaB MTO3UTUBHI PE3YyJIbTATH HA ICIIUTI.

Ilepenik ¢axoBux HaBYAJBHUX [JUCHUILIIH, 3 SIKUX NPOBOAUTHCS BCTYNHE
BUINIPOOYBAHHSA:

3azanvHa exo102ia (ma HeoeKo102i);

Monimopunz ooskinns;

Texnoexonozin;

Hopmysanna anmponozeHn020 HA6AHMAIHCEHHA HA HAGKOJITUUHE cepedosulye;

Exkonoziuna 6esnexa;

Exonociuna excnepmus3a;

Exonomika npupodokopucmyeanns;

Ilpupooooxoponne incnekmysanHusa ma eKoa02iYHa NACROPMU3AYIA mepumopiii;

Cmpamecia cmanozo po3eumxy;

Mooenrweanns i npozHo3y8anns Cmany 006K,

T'eoingpopmauinini cucmemu 6 ekonozii;

Cucmemnuii ananiz AKOCMIi HAGKOIUMWIHBO20 CEPEO0BULA.

KonnenryanbHi ocHoBM ekoJjorii Ta Heoekosorii. Tpaauuniiina exoJoris. Ilepion
exosoriynoi midosorii. Ilepexmicropiss exosorii, poiab aHTHYHUX MHPUPOJOIOCTITHUKIB Yy ii
¢dbopmyBaHHi. PO3BUTOK €KOJIOTii B ITepio]] cepeIHbOBIUYS, €OXH B1IPOKEHHsI 1 HoBoro yacy. [lepion
emmipu4Hoi ekosnorii. EnemenTtu exosnorii B HaykoBux npaugx XVII-XIX cronite. Pons nepemoru
JApBIHI3MY y CTaHOBJICHHI1 eKoJjiorii sk Hayku. Busnauenns exosorii 3a E. ['exkkenem. Po3Burtok
ekosorii B XX CTONITTI, OCHOBHI eTanu ¢opMyBaHHs cy4yacHol ekoutorii: III 6oTaniuHMi KOHrpec y
Bprocceni, BIpoBampKeHHST METOIONIOTIT Ta €KOJIOTIYHOI TEPMIHOJIOTIT; (hOpMYyBaHHS TOMYISIIHHOT
€KOJIOT1i; BBEICHHS IMOHATH EKOCHCTEMa Ta O10reoleHo3 Ta iX 3HAYEHHS; IOsBa YSBIECHHS IPO
6iocdepy, pons B.I. Beprancbkoro; ponb 0. Ogyma i #oro mkojiud y BIOPOBAHKCHHS METOMIIB
MOJIENIIOBaHHS B ekojorii. dopmMyBaHHsS eKoiorii sk Hayku B KiHII XX cromitTsa. BusHaueHHs i



cTpykTypa ekonorii 3a M.®D. Pelimepcom. OcHOBHiI 3aBmaHHs ekojorii sk Hayku. CydacHe
BHU3HAYCHHS €KOJIOT1i Ta ii TpaHcdopMarliis B Heoekosoriro. CTpyKTypa cydacHOi €KoJIoTii, OCHOBa 1i
¢dynkuionyBaHHs. METOAM CydacHOI €KOJIOTii, iX Pojib Ta OCHOBHI pobsieMu. CHCTEMHICTh €KOJIOTiT
Ak HayKu. [Ipupo100XxopoHHa AisUIBHICTH Ta 11 B3a€MO3B’ 130K 3 eKoJjioriero. EHBalipoOHMEHTOIIOT 1.

Oprani3zm, HOro ocoOMMBOCTI Ta MpUYMHA CTiMKiCTh. PiBHI opranizamii >kuBOi Marepii,
PI3HOMAHITHICTh MiaXodiB. OcCOONMMBOCTI €KOCHCTEMHOro piBHSA. HaBkonuiHe cepenoBuHile,
KOMITOHEHTH JTOBK1LIsA. Exonoriuni dakTopu, X kiacudikaiis ta nepioguyHicts. OCHOBHI 3aBJaHHS
daktopianbHOi ekojorii (ayrekosorii). Exonoriuna BajieHTHICTh. Ponb amanTariii oprani3mis.
3aKOHU B3a€MOJIi EKOJIOTIYHHUX (PAKTOPIB («3aKOH ONTHMYMY» Ta B3aemoaii (akropiB). 3akoH
Minimymy Jlibixa ta 3akoH TosiepanTHOcTi Illendopna, ix cyTHicTh 1 ponb. AGioTnuHi (akTopu
HABKOJIMIIIHEOTO TPHUPOJHOTO CepefoBHINA (TemrepaTrypa, CBITIO, BOJOTICTh). MexaHi3Mu
MIPUCTOCYBAHHSI OPTaHi3MiB /10 Aii a0loTMUHUX (PaKTOpiB, 000B’A3KOBI 1 HEOOOB A3KOB1 €KOJIOT1YHI
dakropu. OcobauBOCTI BogHOrO cepenoBuia (riapocdepa). Atmocdepa, ii Gynkmii Ta Oymosa.
Enadiuni dakropu, rpyHTOyTBOpeHHA. bioTnuHi akTOpu HaBKOIUIIHBOTO cepenoBuia. [lpsmi ta
OTIOCEPEIKOBaHI B3a€MO3B’s3KM  OpraHi3miB. HelTpaibHi Ta B3aEMOKOPHCHI (CHMOIOTHYHI)
B3a€EMO3B’3KH BU/IIB, iX XapaKTEPUCTUKA Ta 3HAYCHHS. B3aeMOMIKIITMBI 3B’ I3KH Mi>K 010JI0TTYHUMH
BUJIaMHU, X POJIb B TIPOIIEC] €BOIOIIT )KUBUX opraHi3miB. Teopema ['ay3e. KopucHo-HeWTpasibHI Ta
HIK1/JTUBO-HENTpaIbHI B3a€MO3B’ I3KU BU/IIB, 1X XapakTepucThka. KopuCcHO-IIKIATUBI B3a€MO3B’ I3KH
010JI0T1YHUX BHIIB, IX XapaKTEpUCTHKA Ta poiib. [IpucTocyBanbHi MeXaHi3MH OiOJOTIYHUX BHIIB.
Exonoriuna Hima, 1 XxapakTepucTHKa.

[Tomymsimiss — sK Tepiia HaJAoOpraHi3MoBa O10JIOTiYHA CHCTeMa. 3aBlaHHS MOIMYJISIIHHOT
ekoJorii (nemekosorii). Tunu nomymsiii, iX xapaktepHi o3Haku. CTpyKTypa NOMyIALii, X CTIHKICTh
1o 1ii aHTpornoreHHux (pakTopiB. UucenbHicTh 1 rycToTa (IIUIBHICTE) MOMYJISAIIN, TUHAMIKA ITUX
npoueciB. OCHOBHI THUOM 3MIHM YHCEIBHOCTI MOMYJAMid, ponb Mirpamii. HapomkyBaHicTh 1
CMEpPTHICTh B MEXaxX IMOMYJISIIii, EKCIOHCHIIaIbHA Ta JIOTICTHYHA MOJEINI POCTY IOMYJISIIIH.
biotnunwmii notenuian. Kpusi BuxuBanHs. [IpoctopoBa cTpykTypa nonyssuii, ii poas. Etonoriuna
(iepapxiuHa) cTpykTypa mnonyisauid. CrateBa 1 BiKOBa CTPYKTypa HOMYJALIH, iX poab st
rOCHOJapChKOI MiIBHOCTI JIOAUHU. [IpuunHN BUHUKHEHHS yrpynyBaHb. CuHekosoris. bioneHos,
HOTO 03HAKM Ta XapakTepucTuka. Buau 01011eH031B, MPUYUHU 1X CTIMKOCTI.

bioreonenos (B.M. CykauoB) Ta ekocuctema (A. TeHcIl) — Ik CTpYKTYpHi e1eMeHTH 6iocdepu.
XapakTepucTuka Ta Kiacudikauis ekocucteMm. TpaHcdopmariisi ekocucteM. [IopiBHSIHHS MOHSATTS
«eKkocucTeMay Ta «OioreoneHo3». B3aeMo3B’s3ku  enemeHTIB ekocucTeMud. OCHOBHI —eTanu
BUKOPHUCTAHHS PEUOBMHH Ta €HEprii B ekocucremax (OioreorneHoszax). Mamuii KpyrooOir pe4oBUHH
(XiMIYHUX €TIeMeHTiB). MaTeMaTH4He MO/IETTIOBAHHS PO3BUTKY €KOCUCTEM, MO0 3HAUYEHHS Ta OCHOBHI
npobnemu. Tpodiuni piBHI. 3HaYeHHST O10PI3HOMAHITTS JUISI MIATPUMAHHS €KOJIOTIYHOI PIBHOBAru B
npupoi. 3HaUeHHs KOMIIOHEHTIB »KuBOi nmpupoau. IlepBuHHA mpoayKiist ekocucTeM (aBTOTpodH,
NpOAyLEHTH). 3HaueHHs (oTo- 1 XemocuHTe3y. Uucra 1 BajoBa MPONYKIis eKocucteMm. Poib
KOHCYMEHTIB B eKocucTemax. JlecTpykiis opraHiuHOi pedyoBHHM B eKocUcCTeMax (campoTpodu,
penayuentn). Exomnoriuni mipamian, iX BHAW 1 3HAYEHHS JJISI TOCHOMAPCHKOI MISUTBHOCTI JIFOJIMHH.
3akon P. Jlinnenmana. CamoperyinsuiitHi npouecu B exkocuctemax. Cykuecii. KiimakcoBuit cran
exkocucteM. CTIMKICTh €KOCHCTEM [0 30BHIIIHIX BIMBIB. OCHOBHI 3aKOHHM CTIHKOCTI €KOCHCTEM.
[Totik eHeprii B ekocucTemMax, e(eKTUBHICTb €KOCUCTeM. BTpaTu eHeprii mpu mepexoji 3 OJHOTO
TpoiuHOrO piBHA Ha APYruil. 3aKoH exoyoriyHoi kopensii, npunuun Jle-Illarense-bpayna, 3akon
MaKCHUMaJIbHOI eHeprii Ta iHopmauii. [IpuunHn Makcumizalli ekocrucreM. ACHUMIIIOIOYA €MHICTD
eKocrucTeM. XapaKTEepPUCTHKAa OCHOBHUX €KOCHCTEM CBITY. JIICOBI €KOCHCTEMH, X BUIU Ta 3HAYCHHS
i ipupoai. OCHOBHI XapaKTEPUCTHKH JIICOBUX €KOCUCTEM (Taiira, IMPOKOIUCTSHI 1 MillIaHi JIicH,
BOJIOT'1 €KBaTOpialibHI 1 TPOMiuHI JicH, Toulo). Ekocucremu Tpap’sHUX JaHAMADTIB, IX MOMIMPEHHS
Ta XapaKTepUCTUKa (CTEMU Ta JICOCTeNM pPI3HUX KOHTHHEHTIB, IyCTeNdi, arpoueHo3u). Boani
€KOCHCTEMH CBITY. 3arajibHa XapaKkTepUCTHKA IPICHOBOIHUX €KOCHCTEM, OCOOJIMBOCTI PIUOK Ta 03€p.
MopcbKi €KOCHCTEMH CBITY, IX 3HA4YeHHS Ta 3arajbHa XapakTepucTtuka. KpyrooOir pedyoBUH B
MOPCBKHX €KOCHUCTEMAX.

[Tonsittst ipo Giocdepy 3emii. Pons B.1.Beprancekoro y ¢popmyBaHHI Cy4acHOTO HAYKOBOTO



ysBieHHS 1ipo Oiocepy. Posmozin xuttst B Giochepi. Ctpykrypa Oiocdepu 3a BepHaacbkum,
0COOIMBOCTI 11 eleMeHTIB. 3akoHH (PyHKITIOHYBaHHs Oiocdepu 3a BepHaacekum. JKupa pedoBuHa, ii
ximiunuit ckian. ['eoximMiuyHa poboTa KMBOT PEUOBHHH, i1 POsIb y GOpPMYBaHHS Cy4acCHOTO BUTIISIY
3emuti. Kpyroo0ir BakIuBIIMX XIMIYHHUX elleMeHTIB y O6iocdepi. CydacHi ysBiaeHHs npo 6iocdepy,
noHATTS napabiocdepHoi obmacti. ['imoTesa I'ei i ii 3HaAYSHHS 15 TOSICHEHHST OCHOB (hOpPMYBaHHS 1
dbynakuionyBanHus Oiocdepu. OcHoBu eBomromii 0iocdhepu. biocdepa sk KiGepHETHYHA CHCTEMA,
3akoHH ii cridikocTi. EHepreTrnunuii 6ananc 6iocdepu, poib 3akoHIB TepMoanHamiku. [Torenmiiina
OionpoaykTuBHICTh 3eMii. [lotoku iHpopMmarlii B 6iochepi. Bpaznusicts 6iochepu 10 30BHINIHHOTO
BIUTMBY. MoJientoBaHHs cTany 6iochepu, 3Ha4eHHS Ta OCHOBHI IPOOJIEMH.

Heoexouorisi. Bnims qisiJibHOCTI JIOJAMHA HA KOMIIOHEHTH J0BKiLIA. [Ipuponooxoponna
AiAIbHICTB. 3MiHA XapaKTepy BIUIMBY AiSUIBHOCTI JIOAMHU Ha HABKOJIMIIHE MPUPOIHE CEPEIOBHILE.
OCHOBH1 BUAM IPUPOIOKOPUCTYBAHHS 1 iX Haciiaku. ExojoriuHi Kpusu MUHYJIOrO, MepelyMOBU
PO3BHUTKY Cy4acHOT eKOJIOTi4HOT Kpu3u. O3HaKH T7100aii3allii Ta MposSBU Cy4acHOI €KOJIOTTYHOT KPH3H.
Hoocdhepa — sk Buma cragis po3BuUTKy Oiochepu. OCHOBHI HPUHIMIM HOOC(EpHOTO
npupoaoKopucTyBaHHs. CymnepewnBiCTh KOHIIETIIT PO HOOChEpY.

['moGanpHi mpobiemu Heoekonorii. Exonoriunuit imneparus. CucteMa HEOSKOJIOTIYHUX HAYK.
CgitoBa nemorpadiyaa CUTyarlis, IpUYUHH Ta HACTIIKH ii 3arocTpeHHs. Moenb po3BUTKY JIFOJCTBA
y XXI cromitti . Menoy3sa. lemorpadiuni npobiemu Ykpainu. Ypoanizailis Ta ii HacmiIKH.

Poustb mprpo100XOpOHHOT TisSUTBHOCTI B 3aralibHiil mpoOiemMi BMKMBaHHS JroacTBa. OXOopoHa
HaBKOJIMIIHBOTO MPUPOAHOTO CepeIOBUINA, OCHOBHI 3aBJaHHs. MeToJ0J0ruyHa 1 IpaBoBa OCHOBA
MIPUPOJIOOXOPOHHOI MIsITFHOCTI JIFOJAWHM B YKpaiHi. Peamizamis €KOJIOTiYHOTO MEHEIKMEHTY B
Ykpaini. XapakTepucTUKa CTPYKTYpPH OpraHiB Iep>KaBHOT'O YIIPABIIIHHS B raiy3i eKOJIOrii, iX OCHOBHI
3a1adi Ta HanpsMKH AisutbHOCTI. Chepa MOBHOBaKEHb OpPraHiB IEHTPAIHLHOI BUKOHABYOI BIIAJN B
chepl OXOpPOHM HABKOJIMIIHBOTO MPUPOAHOro cepenoBuiia. Posp y 30epexeHHI npupoau Ta
¢opMyBaHHI TapMOHIi B3a€MOBIIHOIICHb MPUPOAM 1 JIIOJUHH HEYPAIOBHX (TPOMAJCHKHUX)
opranizauiii. [TosiBa exosoriyHux napTii Ta iX AIsUIbHICTb. «3eeHult pyx» B YKkpaiti. Poiabs HaykoBUX
YCTaHOB Ta 3aKJa/IiB OCBITH Y BUPIIICHH] €KOJOTTYHUX MpooieM. JlisTbHICTh peNiTiiHUX OpraHi3aii
B €KOJIOT14HIN Ta MPUPOJOOXOPOHHIH cdepi.

I'moOanizaliis cydyacHUX €KOJIOTIYHMX MpoOsieM, 0coOJMBOCTI cydacHoro cpity. IIpaBoBuit
ctatyc MiKHApOIHOI IPUPOTOOXOPOHHOT AisbHOCTI. [IpobnemMu BUpIlIEHHS MUTaHb €KOJIOTIYHOL
Oe3neky Ta peaiizallii 0XOpoHU Npupoau Ha MikHapoiHOMY piBHI. MiXKHapoaHe CliBpOOITHUIITBO B
rajgy3l OXOpOHH TpHpoIu (30epeXeHHs Ta BiIHOBIEHHA AOBKUWIA). Craryc, poib 1 3aBJaHHA
MixHapoAHUX TPUPOIOOXOPOHHUX OpraHi3allii.

3HavyeHHs1 aTMocdepu i 3eMili, OCHOBU 3a0e3MeueHHs] TOMeocTa3y HoBITps. 3a0pyaHEHHs
MOBITPSTHOTO CEPEIOBHIIA SIK 3aTP0O3a IS 3I0POB’ S Ta )KUTTS JIFOIeH, YUacCTh Pi3HUX aHTPOTIOTC€HHUX
1 IpUPOAHUX JUKEpeNl B 3arajJbHoMy 3a0pynHeHHI atMochepu. Knacudikaris 3a0pyaHIOBaIbHUX
aTMocdepy pEUoBHH Ta JDKepesl 3a0pyJHEHHs 3a TOXOKEHHSIM, 3a arperaTHUM CTaHOM, 3a
KUIBKICTIO BUKUIIB B aTMOC(epy, 3a CTYIEHEM JUCHEPCHOCTI (JUIsl aepo30iliB), 32 XapakTepoM Ta
CTyNI€HEM BIUIMBY Ha OpraHi3M JIOAWHU. TOKCHMYHI Ta HETOKCHYHI I1HTPEIIEHTH TOBITPSI.
Oco06MBOCTI EHEPreTUYHOTO (IapaMeTPUUHOro) 3a0pyTHEHHS aTMOChepu.

[Mpupoani mxepena 3a0pyaHeHHS aTMochepH, X BIUTMB Ha CTaH HABKOJIMITHBOTO MTPHPOTHOTO
cepenoBuina. [locuneHHs TPUPOJHOTO  BIUIMBY  AHTPOIOTeHHMMH  akTopamu. Brums
aHTPOTIOTeHHUX (PaKTOPIB Ha 3a0pyaHEHHS aTMOChEpH, MacIITadu 1IbOTO BILTUBY. BIJIMB OCHOBHUX
ra3orno/1ioHUX JOMIIIOK Ha 3MiHU B CTaHi aTMOc(epH: «ITapHUKOBHH eeKT», pylHHyBaHHS 030HOBOTO
niapy 3emil, «KUCJIOTHI omaan», «()OTOXIMIYHUI CMOTI», MOHMXKEHHS MPO30pOCTi arMocdepu,
nocialneHHs: camoouuieHHs: atMmocdepu. «llapHukoBuii edhekr» sk ogHa 3 MpodIeM rI06aIbHOT
3MIHH KJIIMAaTHYHOI Ta €KOJIOr14HOT 00cTaHOBKH Ha 3emil. 3MiHa ann0eno 3emii. OCHOBHI HETaTUBHI
HACIIJAKU «IIAPHUKOBOrO e(ekTy». MOIMBI TO3UTHUBHI €KOJIOTIYHI HACHIAKH TJI00aJIbHOrO
noTeruriHAsA  kiiMaty. CydacHMM MiAXiJg WIOJ0 NPUYMH Ta HACHIJIKIB TapHUKOBOTO e(dEeKTy,
CYNEPEWINBICTh OKpeMHX TMosoXeHb. 3HaueHHs Kiorcekoro IIportokomy. Ilapusbpka mapHHKOBa
yroaa. lllnsixu MiHiMi3allii aHTPOIIOTeHHOTO BIUIMBY Ha KiimMaT 3emii. [Ipobnema crpaTocdepHoro
030HY, BUCHa)KEHHS 030HOBOTO Iapy 3emJli. 3B 30K Mi’ BMICTOM 030HY B cTparocdepi Ta CTyleHeM



3axBOpIOBAaHOCTI Jtofei. OCHOBHI NPUYMHU pPYHHYBaHHS O030HOBoro Imapy 3emui. Llmsaxu
30epeKeHHSI O30HOBOIO IApy: MacuWBHI Ta akTUBHI MeToau. CydacHWH Miaxia IOJ0 NPUYHH
YTBOPEHHSI O30HOBUX JHp, CYNEPEWIMBICTh OKPEMHX IOJIOKEHb. 3HadeHHs CTOKTrOIbMCHKOI
koH(pepennii OOH ta Monpeanscbkoro IIpoTokony y BupimieHHs MpoOieM «O030HOBHX JIHP».
KucnoTHi onmaayM Ta HaBKOJHIIHE NpUpoaHE cepepoBuine. JuHamika mux mporecis. J/Dxepena
KHCJIOTHUX OIaJIB Ta aTMOC(EpHI IpOoLecH, SIKI IPU3BOIATh 10 iX yrBopeHHs. CKilaj KHUCIOTHUX
onajiB. BrumMB KUCIOTHUX JOINIB HAa BOJHI CHCTEMH, POCIMHHHUN Ta TBAapUHHHUH CBiTH. Brmus
KHCJIOTHUX JIONIIB Ha MaTepianu Ta crnopyau. Lnsaxu miHiMi3alii IIKiIJIMBOTO BILIUBY KHUCIOTHHX
JIOUIIB Ha KOMITOHEHTH JOBKULISA. «POTOXIMIYHUN CMOT» SIK JIOKalbHa MpoOIeMa BETUKUX MICT.
YMOBH Ta MEXaHI3MH MOro yTBOPEHHS, OCHOBHI MPOAYKTH (OTOXIMIYHOrO cmory. Brus
(GOTOXIMIYHOTO CMOTY Ha OpraHi3M JIOAWHU, TBapuUHHUA Ta pocauHHMKA cBitd. Lmsaxu
nonepemKkeHHs ¢GopMyBaHHS «(poToximMigHOTO cMOTy». OCHOBHI 3aXOau 110 TOMNEPEHKEHHIO
3a0pynHeHHs atMochepu. Po3citoBaHHsS 3a0pyIHIOBAIBHUX PEYOBUH, KOHCEPBAIlis Ta 130JIAIis
JoKepen 3a0pyaHeHHs aTMochepH, OYUCTKA BIIX1AHHUX T'a3iB, BIPOBAIXKEHHS €KOJIOTTYHO Oe3MeuHuX
TexHoyorid. (OCHOBHI METOAM TOMEPEHKEHHsT 3a0pyaHeHHS aTMochepu aepo30siMH  Ta
ra3onoiOHUMH CIIOTYKaMHU.

Kpyroo0ir i 3amacu Boau B HpUPOAi, BOAHI pecypc IutaneTH. IIpoGnema mpicHOT BOAH.
Hacninku 3a06pynHeHHst BOAHUX 00’ €KTIiB Ta Tripochepu B miioMy. OCHOBHI JpKepena 3a0pyTHeHHS
MOBEPXHEBUX Ta MiJ3eMHHUX BOJ. BOJOKOpHCTYBaHHS Ta BOJOCIOXHMBAaHHA. XiMiuHe, (i3u4HE,
TEIUIoBe, OaKTEepioNIOTiuyHE Ta pPaaiOaKTUBHE 3a0pynHEHHs BOJA. BuCHakeHHsS BOIHHX pECypCiB.
Kareropii mpicHHX BOJ, BUMOTH IO SIKOCTI BOAM B 30HaX BOJOKOPHCTYBaHHSA. MexaHi3MHU
nepeTBOpeHHs (MeTaboI1i3M) XiMIYHUX PEYOBUH Yy BOJHOMY cepenoBuilli. CaMOOUYHUIIIEHHS BOJHUX
JDKepel. 3B’A30K MK CaMOOYHMIIEHHSM BOJHHUX JDKEpeN Ta aKTHUBHICTIO BOM0OOMiHy. Cxemu
IPOMMCIIOBOTO BOJONOCTaYaHHS Ta IX BIUIMB Ha MpUpoJHi Bopoiimu. OOOpPOTHI cuUCTeMHU
BOJIOTIOCTa4YaHH4, 1X eekTuBHICTh. KpuTepii panioHaasHOro BUKOpHCTaHHS Bou. OXOpoHa Ta poJib
Manux pidok. OCHOBHI NpoOJeMM TIpCBKUX PIUYOK, METOAM 3a0e3MedeHHs SKOCTI BOIM Ta
pETyIIIOBaHHS PIYKOBOTO CTOKY. BIUIMB BOJOCXOBHII HA JOBKIJIIS.

[ pyHTH K 0COOIMBE IPUPOJIHE YTBOPEHHS, CBITOBHH 3eMenbHuii hoH 1. HeoOXiaHicTh 3axucTy
IpyHTiB. Jlerpajamis 3eMEIbHUX pEeCypciB, OCHOBHI NpPUYMHU Ta HACHAKU (TMPUPOAHI Ta
aHTpororeHHi YnHHUKM). Epo3is rpyHTiB. Tunum eposii Ta ii HeraTMBHUI BIUIMB HA CTaH IPYHTIB.
[TprunHu epo3ii IpyHTIB. 3aX0au M0 OOPOTHO1 3 €po3i€r0 IPYHTIB. 3aCOJNEHICTh I'PYHTIB, OCHOBHI
NPUYMHHU Ta 3aXO0AHM 10 3alI00IraHHIO 3aCOJCHOCTI IPYHTIB. TOKCHKaLlis IPYHTIB Ta OMYCTENIOBAHHS
K (QakTopu BTpaTh 3eMenb. Memiopaimis 3emenb. PekynbTuBallis TMOPYIIEHUX 3€MElb.
[TocnigoBHICTh pekynbTHBAIiHUX poOiT. [ligroToBunii eram, TEeXHIYHUI Ta OlONOTIYHUI eTamu
pexynbTHBanii 3emenb. OCHOBHI BUAM PEKyJIbTUBALIWHUX poOIT. [IpobiemMu TepuKOHIB IIaxT Ta
Kap’€piB, IUIAXU 1X BUpimieHHsA. CKiIaayBaHHS NMPOMUCIOBUX BiAXoniB. ['irieHiuHa kmacudikaris
HEYTUJII30BaHUX TPOMHCIOBUX BIAXOIB, IUITAHYBaHHS Ta OpraHizaiis MOJITOHIB. XiMizalis
CUIBCBKOTO TOCIO/APCTBA 1 OXOPOHA HABKOJHUIIHBOTO MPHUPOJHOrO cepepoBuma. Ilecturmau, ix
poiib y 60poTh01 3 XBOpoOaMu Ta MIKITHUKaMH pociuH. Kmacudikaris mecTUIHIIB: 3a CTYIIEHEM
TOKCHUYHOCTI, CTIHKOCTI, IUIAXY MOTPAIUITHHS B Opradi3m, Touro. CrnocoOu o0poOKH MeCTUIHIAMHU:
JIyCTH, TPaHyJIbOBaHI TMpenapaTH, CYyCIeH3ii, emynbcii, aepo3omi. 3a0pyaHEHHS MEeCTHIMIaAMHU
atMocepHOro TOBITpS Ta iHIUX 00’€KkTiB AOBKULIA. [lecTurmam 1 3A0pOB’S JIFOAWHU: TOCTPI,
HIJTOCTPi Ta XPOHIYHI OTpYy€eHHs nectuiiuaaMu. OCHOBHI BUMOTH JI0 CYYaCHHUX MECTHUIIH/IIB Ta HUISAXH
3MEHIICHHs HETaTWBHOTO BIUIMBY Ha JIOBKULISA NMPH iX BUKOPUCTaHHI. 3arajbHi BiJOMOCTI PO
MiHepalibH1 100pHuBa, iX 3HaueHHs. A30THI, ¢pocdopHi Ta KamiiHi 1oOpuBa. XiMIYHI METIOpPaHTH.
MinepanbHi 100pHBa Ta HaBKOJIMIIHE NPUPOHE ceperoBuiia. [Inaxu nmoTpamisHHs MiHEpalIbHUX
n0o0pUB y BOAHI 00’ €KTH, HETaTHBHI HACHIAKM BUKOPUCTAHHS MiHEpaJbHUX A00puB. Metoau
3MEHIICHHS] HETaTUBHOTO BIUTUBY MiHEpAIbHUX JJOOPUB Ha HAaBKOJIUIIHE TPUPOIHE CEPEIOBUILE.

Oco06MBOCTI MPUPOIHUX JTaHAMADTIB. 3aMOBIIHUKH Ta 1HII TEPUTOPIi, IO OXOPOHSIOTHC.
AnTponorenHi nanamadTH, iX cTidKicTh. B3aemo3B’s30k kommoHeHTiB naHamadris. [IpaBoa
OCHOBa 0XOpOoHHM JaHAmadTiB. POJIb pOCIMHHOCTI B KPYTro00ITy peYOBHH B MPUPOIL 1 )KUTTI JIFOAWHH.
Brumus nismeHOCTI 0e# Ha pocnuHHNM cBiT. [IpoGiema JiciB — K 0/1HA 3 HAMBaXKITUBIIINX MPOOIeM



BIDKUBAHHSI JIOJACTBA. Ponb 1iciB, ocoOmmBocTi Oioekosorii micy. 3axoaM MO OXOpOHI Ta
parioHaTbHOMY BHKOpHUCTaHHIO JiiciB. Jlicomemoparis. OxopoHa Jyicy i TypusMm. OXopoHa IHIIUX
POCIMHHUX KOMIUIEKCIB. PifkicHI Ta 3HMKa4i BUAM pociuH. [IpaBoBa OCHOBa OXOPOHHU POCIHH.
[HTpOAYKIliE POCIWH: MO3WTHBHI Ta HETaTHBHI HAaCHiAKU. Poiib TBapuH B Kpyroodiry pedyoBUH B
NPUPOI Ta KUTTI JIOAWHU. BIumMB AisuibHOCTI MIOAMHM Ha TBapuH. [IpyunHM BUMHpaHHS TBapHH,
BuMep:i BUau. OXopoHa BUMHUPAIOYKX 1 PIAKUX BUIB TBapuH. OXOpOHA MUCIHUBCHKO-TIPOMUCIOBUX
TBapuH Ta nraxiB. OcobmmBocTi oxoponu pud. I[IpaBoBa OcHOBa OXOpPOHHM TBAapHH. IHTPOAYKIIis
TBAapHUH: MO3UTHBHI Ta HETaTUBH1 HACIIIIKU.

OcHoBHI 3aBJaHHA pajiariiiHoi exosiorii. Tumu 10HI3yIOYOTO BHIPOMIHIOBAHHS Ta OJUHUII
Horo BumiptoBaHHs. [loHATTS mnornmHyra no03a pamiamii Tta Horo 3HadeHHs. IlopiBHsuIbHA
pariovyTIMBICTh KUBHX OPraHi3MiB, BIUIUB 10HI3YIOYOTO BUIPOMIHIOBAHHS Ha OPraHi3M JIIOJUHH.
Jlo71s1 paZiiloaKTUBHUX 130TOIIB Y HABKOJIMIIIHBOMY ITPUPOTHOMY cepeloBuLi. Jlkepena 3a0py HEHHs
JTOBKIUIA pagionykiinamu. [Ipobnema pagioakTuBHUX onaaiB. [loXxoBaHHS pal0aKTUBHUX BI1IXOIIB
AK JIMITYIOUud (pakTop MOIIMPEHHS aTOMHOI eHepreTuku. LMK onxepkaHHs Ta BUKOPUCTAHHS
ypaHoBoro nanuBa. Kimacudikaris pagioak THBHUX BiIXOJIiB, CIOCOOH iX TIOXOBaHHS.

BnummB rasyseil HApOJAHOI0 roCHOJAPCTBA HA €KOJIOTIYHMI CTAaH NOBKLLIS Ta HJISIXH
ekoJiorizanii BUpooHnuTBa. OCOOIMBOCTI BUKOPUCTAHHS TPHPOTHUX PECYPCIB B Cy4aCHHX YMOBAX.
3aBJaHHs Ta POJIb TEXHOEKOJIOTI] SIK HABYAJIbHOI JUCLMIUTIHU. 3arajibHi aCleKTH BIUIMBY HAPOJHOIO
roCHoJapcTBa Ha CTaH HABKOJHMIIHBOTO TPHPOIHOTO cepenoBuma. Ilpobiema BHCHaXEHHS
IPUPOJHUX pecypciB Ta mpobiema 3a0pynHEHHS O00’€KTIB JOBKULIS. 3arajibHi HampsMKd
€KoJIoTi3a11ii BUPOOHHIITBA.

CrpyKTypa €HepreTHYHOro KOMIUIEKCY YKpaiHH, eHepreTHuHa CTpaTeris Haioi JepXkKaBH 10
2030 poxy. OcoOJMBOCTI BIUIMBY TiAPOCIEKTPOCTAHIIINA: TIO3UTHBHI 1 HETaTHBHI acreKTH. Poib
TAPOaKyMYTIOIOYMX  €NEeKTPOCTaHIid Ta  00’€KkTiB  Malloi  TiApoeHepreTuku.  Bruus
TEIUIOCTICKTPOCTAHI[Ii Ha eKONOTiYHWK cTaH JOBKULIA. OcoONMBOCTI BIUIMBY aTOMHHX
€JIEKTPOCTAHLIIN: ITUKJ 0P KaHHS Ta BUKOPUCTAHHs YpaHOBOI'O MajiuBa, MpobiieMa paaioakTUBHUX
BimxomiB. IlepeBarn Ta HEMONIKM albTEPHATUBHUX JDKEPEN €HEPTii, poJib «3EJIeHOr0 Tapudy».
3arajpHa XapakTepUCTUKA A0O0YBHOI Ta MaJMBHOI NMPOMHUCIOBOCTI. OCHOBHI MPOLECH TIPHUYOTO
BUpoOHUITBa. [IpoBeneHHs MiI3eMHUX TIpHUYMX BUPOOOK. ['eorpadis po3TamryBaHHsS POJOBMILL
HadTH 1 ra3y y cBiTi Ta B YkpaiHi. JloOyBaHHs HadTH Ha Cyuli i 3 MOPCBKUX pOMOBHIL. Metonu
pO3AUIEHHS KOMIIOHEHTIB Hadth 1 Tra3y. 3a0pyJHEHHS HaBKOJMIIHBOTO  CEpeloBUIIA
HadTonpoaykTamu. OcoOIMBOCTI OBEIHKN HA(TOMPOAYKTIB y BOJII Ta I'PyHTI. BIiuB Ha 1OBKiIIA
HadTomepepoOHOT Ta HApTOXIMIYHOI ramgy3eil. 3arajqbHa XapaKTEpPUCTHKA BYTUIBHOI Ta Tra3oBOi
ranmy3eidl. Crnocobu BuaoOyBaHHs Byruwist ['eorpadis ByrinbHOI mpomwucioBocTi. BumoOyBanHs
BYTULIsL BIAKPUTUM criocoOoM. [IpoBeneHHs mia3eMHOTO BHAOOYTKY BYTuUUIs. XapaKTepUCTHUKA
BIUIMBY Ha JIOBKULISA. ANbTepHATUBHI pieHHs. JloOyBaHHS 1 TPAaHCIIOPTYBAHHS MPUPOJHOTO Tazy:
€KOJIOT1YH1 aCMeKTH BIUTMBY Ha JOBKULISA. 3arajibHa XapaKTEPHUCTUKA METATYPTIHHOTO KOMIUICKCY.
Oco06MBOCTI BIJTMBY YOPHOI METAYPrii: O/lep>KaHHs YaBYHY 1 CTaJIi Ta BIUIMB IUX BUPOOHUIITB Ha
CTaH JOBKUUISA. BrumB mignmpueMcTB KojiabopoBoi Metamyprii. HInasxu MiHiMi3amii BIUIMBY
METaJypriiHOro KOMIUIEKCY. 3arajbHa XapaKTepUCTHKa IMPOMHUCIIOBOCTI OyAiBeIbHUX MaTepialib.
['eorpadis ramysi. OcHoBHI noka3HUkH. CupoBHHa 1 MaTepiaiu. [[pHHIMIIOBI TEXHOJIOTIYHI MPOIIECH.
Henoniku ta nepeBaru. 3arajpHa XapakTepUCTHKA BIUIMBY Ha HaBKOJIMIIHE cepeioBuile. Brums Ha
moauHy. OTpy€eHHS MeTanaMu. 3aX011 60pOTHOU 31 MIKIIJIMBUM BIUIUBOM. AJIbTEpPHATUBHI PIILIEHHS.
3aranpHa XapaKkTEpPUCTHKA JIETKOI mpoMucioBocTi. ['eorpadis ramysi. CupoBuHHa 6a3za. Bruus
TEeKCTUJIbHOI, OaBOBHSIHOI, BOBHSHOI, TPUKOTAXKHOI Ta LIKIPAHOI raixy3ei Ha CTaH HaBKOJUIIHHOTO
cepenoBuIa. BrumB XiMiuHOI ramy3i HTPOMHCIOBOCTI Ha €KOJIOTIYHMHA CTaH HaBKOJIMIIHBOTO
cepenoBuila. Pi3HOMAaHITHICTh TEXHOJOTi K OCHOBHA IpoOiieMa YTWii3alii MNPOMHCIOBHX
BiX0/iB. Pecypcu Ta TeXHOJIOTIYHI MPOIECH XIMIYHOT TPOMHUCIOBOCTI. OCOOIMBOCTI BUPOOHUIITBA
OpraHIYHUX Ta HEOpPraHIYHUX PEYOBHH (MaTepiamiB). BrummB Ha JOBKULIS Ta 310POB’S JIFOJWHH.
XapakTepuCTUKa arpolpOMHUCIOBOrO KOMIUIEKCY YKpaiHu. ['0J0BHI moOka3HuKH, reorpadis i
pecypcu. TexHOJIOTIYHI TIPOIECH Yy POCIMHHUIITBI Ta TBAPUHHHUITBI. 3aXOAW 3MEHIICHHS
HEraTUBHOTO BIUIMBY Ha JOBKUUIL. AJBTEpHATHUBHI pilleHHS. 3arajbHa XapaKTepHCTHKA



TpaHCHOPTHOI ramy3i, reorpadis. IlanuBra ©0a3za Tpancmopty. BrmiamB aBTOMOOLTBHOTO,
3aJ113HUYHOr0, BOJHOI'O Ta aBlal[ifHOrO TPaHCHIOPTY Ha CTaH HABKOJIMIIHBOTO cepeaoBuIna. Bruus
JicOBOi, IepeBOOOPOOHOI Ta WENI0I030-TanepoBOi MPOMHUCIOBOCTI HAa CTaH HAaBKOJIHUIIHBOTO
cepefoBuIla. BIuMB KUTI0BO-KOMYHaJIbHOIO rocriogapeTsa. ['eorpadis po3rairyBaHHs Ta OCHOBHI
MOKa3HUKH J1epeBOOOpoOHOT mpomMucioBocTi. [IpMHIMIOBI TEXHOJOTIYHI HpoIecH Tamy3i Ta ix
cTpykTypa. OcobarMBOCTI LIETI0I03HO-TIanepoBoi mpomuciaoBocTi. HeoOxinui pecypcu. Exosmoriuni
acriektu ramyseid. Kpadt-mpornec npuroryBaHHs mMmyasnu. BUpOOHMITBO MyNbNU CyIbGITHUM
METO/0M, ITpobJieMa IPOMHUCIIOBUX CTIYHUX BOI.

3axucr armocdepu, rizpochepu ta Jgirochepu Big 3a0pyaHeHHs. 3aXUCT JOBKINIA Bix
BHPOOHHYMX BUNPOMiHIOBaHb. 3a0pyaHeHHs aTMocdepu: NMpuyuHU Ta Hachiaku. Kiacudikarii
3a0pyIHIOBAJILHUX NOBITPsi pedoBuH. IIpaBoBa 0a3za oxopoHH aTMOC(hEpPHOTO MOBITPS Ha YKpaiHi.
HopmyBaHHS SIKOCTI Ta aHTPOINOI€HHOIO HABAHTa)XEHHS Ha aTMocdepHe NOBITps. Po3paxyHok
CTYNEHS OYHMCTKHM BIAXIAHMX Tra3iB Ta KoedilieHTy 3a0e3MeYeHOCTI TEeXHOJOTIYHUX MPOIECIB
ra3o04nucTkd. OCHOBHI €Tany OYHMCTKM IPOMHCIOBHMX Ta3iB, IOCIIJOBHICTb BHOOPY OYHMCHOIO
o0JaiHaHHS.

OuncTka TPOMUCIOBUX Ta3iB BiJ TBEpAMX BKIIOUEHb (cemapauis mwiy). Knacudikaris
NpUCTPOIB 3HenwiIeHHs ra3i. Cemapamis MWIy MEXaHIYHUMH MPUCTPOSIMH: MHIIOOCAKYBaIbHI
KaMepH, 1HEpIiiHI NWJIOBJIOBIIOBAYil, BiAleHTpoBl mnpuctpoi. Cemnapaiis N0UIy B MOKPHX
(rimpaBiiyHMX) TPUCTPOAX: TMOPONKHHCTI Ta30MpOMHUBAdi, HACATKOBI CKpyOepH, amaparu
0ap60TaXHOTO TUITY Ta yIapHO-1HEPLIHHOI 111, IBUAKICHI TypOyIeHTHI muIoBI0oBII0BaYi. Cenapartist
Ty 32 JIOTIOMOTO0 (PUIBTPYIOUMX MPUCTPOIB: BOJIOKHUCTI (PUIBTPH, TKAHUHHI (QIIBTPH Ta 36pHUCTI
binpTpu. Cenaparis nuiy B eaekTpodinpTpax. [IpuHimn podotu enekTpodinbTpiB, iX Kiacudikaiis,
OCHOBHI TiepeBard Ta Henoiiku. OdYmcTKa ra3iB BiJl Ta30MOMIOHUX CIIONYK, OCHOBHI TpOOJieMHU.
Bukopucranna merony abcopO1iii: TEOpEeTUYHI OCHOBH METOAY, PO3paXyHKHU araparis, IiepeBaru Ta
HEJIOJIIKK MeTOAy. BukopucranHs meromy afcopOrii: TEOPeTHYHI OCHOBH METOIY, PO3PaXyHKH
amapariB, IepeBaru Ta HEIOJIKM MeTolny. BukopucraHHs MeTony XIMIYHHMX peakiiiif, OCHOBHI
nepeBaru MeToqy. BukopucTaHHS KaTaliTUYHUX METOJIB MEPETBOPEHHS Ta30MOAIOHUX CHOIYK.
TepMmiuHI METOAM 3HEMIKOPKEHHS ra30MoAI0HIX CIIOMYK.

MeTonu OYMCTKM MPOMHUCIOBUX ra3iB BiJ Jiokcuay Cynbdypy. Buxkopucranns amiauHux
METOJ[IB OYHCTKH: aMiadyHO-CyNb()aTHOKUCIHMA, aMiayHO-aBTOKJIABHUN Ta aMiadyHO-IUKIIYHHMA
MeTou. OCHOBHI NepeBaru Ta HEAOIIKU IIMX METO/11B, CXEMU OYMCTKU. BUKOpUCTaHHS BalTHIKOBOTO
Ta MarHe3iaJbHOr0 METOAIB OYMCTKH. OCOOIMBOCTI MapraHueBoro (IipoIO3UTHOTO) METONY
ouncTkH ra3iB Bil SO2. MeTou 04rCTKH MPOMUCIIOBUX ra3iB Bij okcuaiB Hirporeny. [1ociiioBHICTS
ouucTkH rasziB Bil NxOy mpu pi3zHuUX KoHUeHTpauisx. OnepxaHHsa HiTpoosneymy. JIyxHi meroau
OYMCTKH ra3iB Bia okcuaiB Hitporeny. OcoOIMBOCTI KaTaliTUYHUX METO/IIB OYMCTKH Ta3iB BiJ IIUX
cnoiayk. OCHOBHI CXeMHU Ta YCTaHOBKHM T'a300YHCTKH. MeETOAM OYMCTKM MPOMMCIOBUX Tra3iB BiJ
okcuny Kapbony(Il). YcraHoBkM KaTaliTUYHOrO MepeTBOpeHHs okcuxy KapOony B aiokcup.
OuncTKa IPOMHCIIOBHX Ta3iB peakiliero MeTanyBaHHsA. OcOOIUBOCTI KyNpyM-aMiauHO1 OYMCTKHY ra3iB
Bin okcuay KapOony(Il). YcranoBku mns abcopomii miokcuny KapGony Bomoro. Bukopucranus
PO3UYMHIB €TaHOJaMiHIB JUIs BJIOBIIOBaHHS miokcuay KapOony. OumcTKa HPOMHCIOBHUX Ta3iB
XOJIOTHUM METaHOJIOM (TIPOLIEC «PEKTH30J1»). MeToIM OYHCTKH IPOMHUCIIOBUX T'a31B BiJl CIPKOBO/IHIO.
Mokpi MeTOau OYHMCTKH: CiOOpA-TIPOIeC, apCeHATHO-COAOBUN METOMA, JYXKHO-T1APOXIHOHOBHUM
MeToJ, dhepyM-coaoBuil Metoa, pochatHuit meton. Cyxi METOIM OYMCTKH ra3iB BiJ CIPKOBOJIHIO:
Ounctka OOJOTHOIO PYNOIO, aACOpOIisl WEOoJiTaMH Ta AaKTMBOBAHMM BYyrumisM. OduncTka
IIPOMUCIIOBUX Ta3iB BiJ] FajJOreHiB Ta iX croiyk: oyucTka BiJ ¢uroopomicHux cnonyk (HF, SiFa,
TOII[0), OYMCTKA T'a3iB BiJ XJIOPY Ta XJIOpOBOJHIO. OUnCTKa MPOMHCIOBUX I'a3iB BijJ napiB Mepkypito:
OYHUCTKA MIiPOJFO3UTOM, OYUCTKA 3a JIOTIOMOTOI0 XJIOPY, OYHCTKA XJOPHWM BAITHOM. 3HWKCHHS
3a0py/HEHHS aTMOC(epu BUXJIOIIHUMH Ta3aMM BiJl IBUTYHIB BHYTPIIIHBOTO 3rOPaHHS, OCHOBHUHN
CKJIaJ BUKUAIB. TepMiuHa Ta KaTamiTHYHA HEUTpasti3allis BUKU/IIB.

3a0pynHeHHsT BOJHUX OO0 €KTIB: OCHOBHI BHIM Ta JpKepena 3a0pyIHEHHs, OCOOIMBOCTI
3a0pynHEeHHs BOJHUX 00’ €kTiB HadTor. ['1obanbH1 Hachiaku 3a0pyaHeHHs rigpocdepu. [Tpodaema
NpiCHOI BOJM Y CY4acHHUX YMOBaXx, JUHaMiKa BOAOCHOXHBaHHA. [IpoGiemMa mpoOMHCIOBUX CTIYHHX



BoJI. Knacuikanis cTiYHHX BOJ 32 MOXO/PKEHHSM, 32 XapaKTepoM 3a0pyIHEHHS, 32 KOHIICHTPALIi€l0
3a0pyAHIOBaIbHUX PEYOBHH, 32 CTYIIEHEM arpecuBHOCTI. Po3paxyHOK HEOOX1AHOTO CTYIEeHSI OUUCTKU
CTIUHMX BOJ TMepex iX CKUAAHHSAM Yy TPHPOAHI Boaoimu. Po3paxyHKOBI 30HHM CKHIY,
FPaHUYHOJOMYCTUMHUM ckua. Burpatu cTiyHuX BOA.

OcCHOBHI 3aBJaHHS MEXaHIYHOI OYMCTKH, criocoOm peanizamii Metomy. O4YncTKa CTIYHUX BOJ
MIPOII/DKYBAHHSAM: anapaTtd MeTony (pemIiTkd, cuTa, ¢ppakiioHapH), iX eQpeKTUBHICTh Ta HEIOJIKH.
OurcTKa CTIYHUX BOJI BiZICTOIOBAHHSM: anapaty METOAY (MiCKOJIOBKH, BiICTIHHUKH, OCBITIIIOBAY1), iX
e(eKTUBHICTh Ta HemoMiKd. OYUCTKA CTIYHUX BOJA (DUIBTpYBaHHSM: amapatd METOAy (3epHHCTI
¢inbTpu), ix edekTuBHICTH Ta HeAOTMIKH. OCHOBHI BUAM (QUIBTpYBaHHA BOA. BianeHTpoBi npuctpoi
MEXaHIYHOT OYMCTKHU CTIYHUX BOJ. Bubip, mepeBaru Ta He10MiKH (i3MKO-XIMIYHHX METO/IIB OYUCTKH.
droTarlis K METOJ] OYUCTKH CcTiyHUX BoA. IlepeBaru Ta Hemoniku Merony (moramii. BakyymHa ta
HamipHa ¢roTaris. Cxemu Ta anapata mMetony ¢iotarii. AepoidTHI Ta MHEBMATUYHI (oTariiHi
YCTAHOBKH, YCTAaHOBKM 3 MEXaHIYHHM JWCHEPryBaHHSIM TMOBITps. XiMmiyHa, OioyioriyHa Ta i0HHA
dnoTamis. AncopOuist K METO OYMCTKHU CTIYHHUX BoA. [lepeBaru Ta HEIOJNIKH METONY alcoOpOIli.
AncopOenTr. AncopOIIiiiHI yCTaHOBKH NIEpioANYHOI Ta Oe3nepepBHOI aii. Ancopbdepu, ix OyaoBa Ta
Buu. Ciocobu perenepartii aacopoenty. [lepeBaru Ta Heomiku MeToy i0HHOTO 00MiHy. [Ipupoani
Ta CHHTCTHYHI 10HITH. CXeMHU 10HOOOMIHHHUX YCTaHOBOK MEPIOJANYHOI Ta Oe3repepBHOT aii. AmapaTu
METOJy, perenepailisi ioHiTiB. EKCTpakiiisi Ik METOJl OUYMCTKH CTIYHUX BOJ. IlepeBaru Ta HeqOMIKU
METOAY PiIUHHO-PIIMHHOI eKCTpaKiii. EkcTpareHTr Ta BUMOTH /10 HUX. CXeMH yCTaHOBOK Ta araparu
MeTONy eKcTpakiii. bararoctymiHdacra Ta OesmepepBHa MpoTUTediiiHa ekcTpakiis. Crocobu
pereHeparii exctpareHTiB. bapomemOpaHHI METOOM OYHCTKH CIYHHX BOJA. 3BOPOTHHH OCMOC,
HaHO(UIbTpallis, ynbTpadinbrpanis Ta Makpodinerparis. [lepeBaru Ta Hegoniku MeToiB. Bumoru
no memOpan. Koncrpykmii amapatiB metoniB. [lepeBarn Ta HEIONIKH €IEKTPOXIMIYHUX METOJIB.
AHO/MHE OKHCIEHHS Ta KaTogHe BigHOBiIeHHA. Enektponizepu. Enektpodumortarisa. Cxemu
eNeKTpOIIOTAIlIHHNX ~ yYCTAHOBOK. Enekrpokoarynsmis. Amnapatu wMetony. Emexkrtpomianis.
EdextuBHicTh Ta 3aBHaHHS XiMiuyHOI OYMCTKHM BOJ. HeWlTpamizamis cTiyHUX BOJ (peareHTHa Ta
oe3pearenTHa). KoHcTpykiis HerTpamizaTopiB. CxeMu yCTaHOBOK METOy HelTpanizani. Koarymsitis
Ta QIIOKYJIALIS SIK XIMIYHI METOJIM OYMCTKU CTiYHUX BoA. KoarynsHTu Ta guiokyasHTH. MexaHi3M ix
nii. O4ncTKa BOJ OKUCHUKAMH Ta BiTHOBHUKAaMU. OKHUCIIEHHS XJIOPOM Ta WOTO CIOJIYKaMH (XIMi3M
OKHCIICHHSI, CXeMHU yCTaHOBOK). O30HyBaHHS. AnapaTtu MeToay 030HyBaHHA. OKUCHEHHS CyabQiaiB,
niaHigiB, Tomo. Cxemu ycranoBok. Ounctka BigHoBieHHAM. BCK ta XCK. AepoOHi Ta aHaepoOH1
MeToM 010XIMIYHOT OUMCTKH CTIYHUX BOA. BTopuHHa 6ioMaca. 3aKOHOMIPHOCTI po3May OpraHiuHUX
peyoBuH. CXeMH YCTaHOBOK JIJIsi 010XIMIYHOT OYMCTKU CTIYHUX BOJ. 3/1MCHEHHS aepOOHOI OUYNCTKH
CTIUHUX BOJ B NPHUPOJHUX yMOBax. OUMCTKa CTIYHUX BOJ B aepoTeHKaX. AKTUBHHMH My, ioro
cTpyKTypa. OuncTKa CTIYHUX BOJ B O010¢1abTpax. biomiBku. CxeMu yCTaHOBOK JIsl OUMCTKU CTIYHUX
BoJ1 Oi0¢inbTpaMu. bioocamkenHs. AHaepoOHI MeToIU 010XIMIYHOT OUUCTKU. THNH Ta e(EeKTUBHICTD
Oponinns. MeranoBe OpoainHs. Metanreku. [lepeBaru Ta HeAOMIKM aHAEPOOHOI OUUCTKHU CTIYHHX
BoJI. O6po6Ka ocajiB cTiuHuX BO. [lepeBaru Ta HEOMIKM TEPMIYHUX METOIB. BUMOru 110 ycTaHOBOK
TEPMIYHOTO 3HEIIKO/HKEHHS CTIYHUX BOJ. KOHIIEHTpyBaHHS MiHEpasli30BaHUX CTIYHMX BOJ. Tumu
BUMAPIOBAJPHUX  YCTAHOBOK, TPUHIMI [ii amapariB. YCTaHOBKM BHUMOpPOXKYBaHHS Ta
KPUCTAJIOTIIpaTH1 YCTAaHOBKU. TepMOOKHCITIOBAIbHI METOIA 3HENTKOHKSHHSI PIAKUX BIIX0IiB. MeTo
pinMHHO(]A30BOTO OKUCIIEHHS, MO0 MepeBard Ta HeJOoJiKu. Meron mapoda3Horo KaTaliTUYHOTO
okucieHHd. [Tomym’aHuii MeTon. AnapaTy MOJIyM’ STHOTO METO1Y OYMCTKH CTIYHUX BOJI.

Ocob6mmBOCTI BUPOOHMYUX BHUIIPOMIHIOBaHb 3 TOYKHM 30pYy BIUIMBY Ha JNOBKULIA. IlepBuHHI
MIPOLIECH, 110 BUHHUKAIOTh MpH J1i BUPOOHUYUX BUIPOMIHIOBAHb Ha KMBI OPraHi3MHU Ta BiAJaleHI
Hachiaky ix aii. lllymoBe Ta BiOpartiiine 3a0pyaHeHHs Ta MeToau 60poTh0H 3 HUM. OCHOBHI JKeperna
IIyMy i HOpPMYBaHHS IIYMOBOTO HaBaHTa)XEHHS. Bumu I1Iymy, CTBOPIOBaHWUX BEHTHIISITOPAMH.
Metonu 3HWKEHHA piBHS Inymy. Tumm rThymryBadiB. Amapatd, ix OyaoBa Ta NPUHIUN il
Buxopucranas BiOpoi3oiaTOpiB. BUMOrM 10 KOHCTPYKINT KOXKYXiB. 3BYKOBIIOMBaIOYl EKpaHH.
Jxepena eNEeKTPOMAarHiTHUX BHUIIPOMIHIOBaHb. 3aXHCT Bl MOCTIMHUX Ta MPOMHCIOBUX
€JICKTPOMAarHiTHUX MOiB. Expanyroui mpucTpoi ta ofsr. 3axucT BiAcTaHHIO Ta yacoM. KomOiHOBaHI1
METOJM 3aXHUCTy BiJl €NeKTpoMarHiTHUX TmoiiB. OCHOBHI 3aBJaHHS OXOPOHU JOBKULIS BiJ



10HI3yI0YOT'O BUIIPOMIHIOBaHHS.

TeopeTnuHi OCHOBH HOPMYBAHHSI AHTPONOreHHOI0 HABAHTAKEHHS HA HABKOJIHUIIHE
npupoaHe cepeaosBumie. CydyacHa KOHLENINS €KOJOTIYHOTO HOPMYBaHHS. MeTa €KOJOT14HOTrO
HopMyBaHHs. [IpaBoBi OCHOBM HOpPMYBaHHsI aHTPOIIOI€HHOI'O BILUIMBY Ha MPUPOJIHE CEPEAOBUILE B
Vkpaini. J[lomyctume aHTpoONOreHHe HaBaHTAXEHHS. AHTPOIOLEHTPUYHA  CIPSIMOBAHICTD
HOPMYBAHHS SIKOCTI 00’€KTIB HaBKOJIMIIHBOTO MPHUPOJHOIO CEPENOBHILA. YCTAHOBHU, SIKI MAalOTh
IPaBO BCTAHOBIIOBAaTH HOpMaTuBU. OCHOBH 1 BUIM YHPABIIHHA SKICTIO PUPOJHOTO CEPEAOBHUIIIA.
HopmatuBHO-IIpaBoBa OCHOBa KOHTPOJIIO 1 YIPAaBIiHHS SKICTIO IPUPOAHOTO CEpelOBHILA:
€KOJIOTIYHMI acTeKT. AjanTainiiiHe, HOpMaTUBHE 1 aKTUBHE YNPABIiHHS NPUPOAOKOPUCTYBAHHSIM.
KinmeBa meTa ynpaBimiHHS SIKICTIO MPUPOIHOTO cepenoBuia. CaHiTapHO-TITIEHIYHE HOPMYBaHHS,
MeTa Ta OCHOBHI Kputepii. ['panuuno gomyctumi konunentpauii (I'/IK) ta tTumuacoBo nomycrumi
koHueHnTpauii (T/IK) mxianMBux peyoBUHU B 00’ €KTaX HaBKOJIMIIHBOTO MPUPOJIHOTO CEPEJOBUIIIA.
['pannyHe 3HaueHHs BIUTUBY (Di3MUHUX 1 Olojoriunux (akropiB. HaykoBo-TexHiuHE HOPMYBaHHS,
MeTa Ta OCHOBHI kputepii. ['panuuno-gomyctumi Bukugu (I'IB) ta cxkumu (I'’AC) mkinmuBux
PEUOBMHH B OO €KTH HABKOJMIIHBOTO TPUPOJHOTO CEPEJOBHUINA, IHII KPUTEpii HOPMYBaHHS
AQHTPOIIOT€HHOI'0 HABAaHTAXXEHHA Ha 00 €KTH AOBKULIA. Ekonoriune HopmyBanHs. [lingxoam no
BCTAHOBJICHHSI €KOJIOTIYHMX HOpMaTHBiB. PiBHI BIUIMBY TrOCIOAApCHKOi MiSUTBHOCTI JIFOJUHH Ha
pUPOIHI 00’ eKTH. BrummB pizHUX (DaKTOpIB Ta peakilis €KOJOTYHUX CHCTEM Ha 30BHIIIHIN BIUIMB,
IHEPTHICTh IPUPOIHUX EKOCHCTEM. 3HAYCHHS CUCTEMH «BILUIMB-HACIIIOK» B CTPYKTYPi HOPMYBaHHS
AQHTPOIIOT€HHOI'0 HABAaHTAXXEHHA Ha IMPHUPOJHE CepeloBHIIE. SIKICTh MPUPOIHOIO CEepepOBHINA.
Kpurepii sikocti. OCHOBHI mapameTpH, 3a SKAMH BHU3HAYAIOTh SKICTh 00’€KTIB HABKOJIHUIIHHOTO
HOPUPOJHOIO CEepEelOBUINA, POJIb NMPHUHILMIIB CUCTEMHOCTI 1 NepeBaKHOCTI. JlepkaBHI cucTeMu
CTaHJApPTIB B Tally3l OXOpPOHHM NPUPOAM, iX 3aBAaHHS Ta CTpykTypa. Pomp crammaptusamii B
3a0e3MeyeHH] HaJIeKHOT SIKOCTI 1 KOHTPOJIIIO CTaHy MPUPOAHOTro cepenouiia. [Ipobrema kinbkicHOT
OLIIHKH BIUIMBY JIFOAMHU Ha HABKOJIUIITHE CEPEIOBUILIE.

OOrpyHTYBaHHS HEOOXIZHOCTI perylaMeHTalli IIKiJJIMBOrO BIUIMBY PEUYOBHH Ha JIIOJHMHY 1
npupoay. I[louarrss TokcuyHocTi. OCHOBHI 3aBAaHHS TITIEHIYHOI OIIHKKM HEOE3MEeKHW XIMIYHUX
peuoBHH. Peaxiiii ®HBUX OpraHi3MiB 1 JIIOJUHHU HAa HASBHICTh IIKIUIMBUX PEYOBUH, MeXa MOPOroBoi
nii. Ponp aganranii »KMBUX OpraHi3MiB 10 Jii IIKIJUIMBUX XIMIYHUX pedoBUH. Kputepii BU3HaueHHs
ICTUHHOI ajlanTauii opradismiB A0 il IKIUIMBUX PEYOBUH, CKpUTA MaToJIoriss. MeTou BU3HAYEeHHs
TOKCUYHOCTI XIMIYHUX pedoBHH. Kiacuikaiiisi XiMIYHUX pEYOBHH 3a CTyleHeM ToKcuyHocTi: DLsp,
Clso. IkipHO-pe3opOTHBHAa TOKCHYHICTb. KyMmyssmiss XiMIYHMX pEYOBMH (pPEYOBHMHHA 1
¢yHkioHanpHa). OIiHKa MOTEHLIIHOI HeOe3MeKu XIMIYHMX pPEeYOBMH, KpuTepii omiHkd. OIiHKa
peanbHOi HeOe3MeKH XIMIYHMX CHOJYyK (HeOe3lmeka CMepTelIbHHX OTpPYeHb, BapiaOelabHICTh
CMEpTEIbHUX J103; HeOe3NeKa PeUOBUH MPU HECMEPTEIbHOMY BIUIMBI, 30HA TOCTPOi J1i MIKIJIUBOI
peuoBHMHHU; HeOe3leKka XPOHIYHOTO OTPYEHHS MpPH BIUIMBI XIMIYHHUX PEUOBHMH, 30Ha XPOHIYHOI il
HIKI/UIUBOI pedoBUHU). [IpoBeseHHS MOBHOI TOKCHKOJIOTIYHOI OILIIHKM PEYOBHH: Kiacudikaiis
HIKiATMBUX pedyoBUH. OpieHTOBHO-0€3MEUHI PiBHI BIUIUBY XIMIYHUX PEUOBHH (THMYACOBO JIOMYCTUMI
KOHIEHTpalli), TpuHUUIU po3paxyHKy. [linxomm no pozpaxynky T/IK mKiamuBux pedyoBUH B
00’€KTax JTOBKUIJIS, 3HAYCHHS [IUX HOPMATHUBIB.

HopMyBaHHS IKOCTi CKJIAZ0BUX JAOBKIJLUIA TA AaHTPONOreHHOI'0 HABAHTAKEHHSI HA HUX.
SkicTh aTMoc(hepHOro MOBITPs, KpuTepii sKOCTi. 3akoHOAaBYa 0Oa3a 1O HOPMYBAHHIO SKOCTI
atMocdepHOro TOBITpS Ha YKpaiHi Ta aHTPOIOTe€HHOTO HAaBaHTa)KEHHS Ha Hboro. Hampsmku Ta
0COOJMBOCTI HOPMYBaHHS SIKOCTI aTrMocdepHoro mnoBiTps. OCHOBHI TOKAa3HMKH, 3a SKHUMHU
BHU3HAUYAETHCS SKICTh aTMOC(HEPHOro MOBITPS. XapakTepUCTUKA Ta BIUIMB HA OPraHi3M JIIOJUHU
OCHOBHMX  3a0pyJHIOBaJbHUX  TOBITPS ~ PEYOBMH. [ paHMYHONOMYCTHMI  KOHIIEHTpauii
3a0pyIHIOBAIBLHUX aTMOc(hepy pPevoBHH, iX BHAM Ta MeTa periamenTallii. OmiHka KOMIUIEKCHOTO
BIUIMBY 3a0pyIHIOBAIbHUX pedoBUH. [I0TeHIIIOHYBaHHA IKIUIMBUX PEUYOBHUH. [HAEKC 3a0pyAHEHHS
atMocdepu. OcoONMBOCTI BIUIMBY 3a0pyIHIOBATLHUX PEYOBUH HA POCIWHHUN 1 TBAPUHHUU CBIT.
[Mpunmunu po3paxynky TJK XiMIYHMX pedyoBHH B MOBITPI poOOYOi 30HM Ta MOBITPI HACENECHHX
MYHKTIB. [ paHUYHOMOMYCTHMI BUKUIU B aTMOCc(]epy cTalioHapHUX JHKEepe, MPUHIIUI PO3PAXyHKY.
Po3paxyHok MakcHMaJIbHOI MPHU3EMHOI KOHIIEHTpalii XiMiYHMX PEYOBUH Ta MiHIMaJIbHOI BHCOTH



Bukuay. Pospaxynok I'/IB nepecyBaux mxepen. Busnauenns kareropii He6e3meyHoi MPOMHUCIOBUX
MIIMPUEMCTB, CaHITAPHO-3aXKMCHI 30HU. [HBeHTapu3allis BUKUIIB B atMochepy Ta ii 3HAaYCHHS AJIs
NEepeBIpKM  NPAaBWIBHOCTI ~ BCTAHOBJICHMX  HOPMATWBIB. 3HAY€HHA  MPUPOIAOOXOPOHHOTO
iHCTIeKTyBaHHsI. EKOHOMIYHI Ba)kesll BIUIMBY IIPM HOPMYBAaHHI aHTPOIIOIEHHOTO BIUIMBY Ha
aTMocdepHe moBiTpsi.

SlkicTh BoJ, KpuTepii SKOCTI. 3aKOHOAaBYa Oa3a 0 HOPMYBAHHIO SIKOCT1 BOJIM BOJIHUX 00’ €KTIB
Ha YKpaiHi Ta aHTPOIIOTEHHOTO HAaBaHTAKEHHs Ha HUX. OCHOBHI TEpPMiHM HOPMYBaHHS SKOCTi BOJ
Ta KpuTepii omiHok. Kiacudikariis mpicHUX MOBEpXHEBHX BO/I 3a TpU3HaueHHsAM. Hopmu sikocTi Boau
B MiCTaX BOJOKOPHCTYBaHHs (BOJOCIIOKMBAHHS): Tiri€HIUHI Ta caHITapHI MoKa3HUKH. lIpuHImmnm
BCTaHOBJIEHHS IPAaHUYHOOMYCTUMUX KoHIeHTpauii (I'IK) XIMIYHUX peuyOBHUH y IPUPOJHUX BOJAX.
Ponb Ta 3HaYeHHsA MOKa3HWKIB IIKiMBOCTI npu BetanoBieHHi ['JIKg Ta I'ZIKpp. BruiuB ymoB
(opMyBaHHS XIMIYHOI'O CKJIaly BOJl Ha MOXJIMBOCTI X BUKOpucTaHHs. [Ipunuunu pospaxynky TJAK
(OBPB) peuoBun y npupogaux Boaax. Kiacudikaiis Box 3a iHTerpalbHUMH ITOKa3HUKaMU. [HAEKC
3a0pyAHEHHs] BOJI, MPHUHLHUII PO3paxyHKY. [HIEKc campoOHOCTI, SIK MOKAa3HUK TiIp00i0IOTiYHOTO
CTaHy BOJ. [HACKC caM03a0pyAHCHHS-CAMOOYHIIICHHS BOA. MiKpOOiOJOTIYHI IMOKAa3HUKH Oe3IeKn
npupoaHux Boj. Knacudikamiss mpupogHMX BOJ 3a 3arajlbHUMU Ta CYMapHHUMH IOKa3HHUKAaMU:
MiHepai3amis, eJIeKTPOIPOBITHICTh, TEMIIepaTypa, OpPraHOJENTHYHI TNOKa3HWKH, pH, OKucHO-
BITHOBHHMI MOTeHIliall, po3unMHeHuil kucenb, TBepuicth, XCK, BCK. Ilpunumnu nHOpmyBaHHS
IHAMBITyaTbHUX KPUTEPIiB IKOCTI MPUPOJAHUX BOJI: OPTaHiuHi Ta HeOpraHiuHi pedoBuHH. [IpuHImmm
€KOJIOTIYHO1 OIlIHKH SIKOCTI TOBEPXHEBHUX BOJ 3a BIANMOBITHUMHU Kareropismu (Meroguka ...).
[Tpobnema mMOBHOTH Ta 00 €KTHBHOCTI XapaKTEPUCTHUKW TOBEpPXHEBUX BojA. OCHOBHI eTamu
€KOJIOT1YHOT OI[IHKM MOBEPXHEBUX BOJ, CIOCOOM MpEICTaBICHHA ii pe3ynbrariB. Bomna PamkoBa
HupektuBa €C 1o OLIHIN SKOCTI BOAM BOAHMX 00’€kTiB. CIIOCOOM TIPEICTABIICHHS PE3YJIbTATIB
OILIIHKH SKOCTI BOJ (KOJIOBI JliarpaMu, KapTorpadyBanHs, Tomo). [IpobieMa mpoMUCIOBUX CTIYHHX
BOJ, 1X Kiacudikamis. BomoBinBeneHHs (3BOPOTHI BOJIN), YMOBU CKUIaHHS CTIYHHUX BOJI B TIPUPO/IHI
BOJIOMMH Ta MicleBy KaHami3alito. Po3paxyHok rpanuunononyctuMux ckuais (I'1C). Buznauenns
HEOOX1THOTO CTYTEHS OYUCTKHU CTIYHUX BOJ NIEPE] iX CKMJIOM y PUPOIHI BOAOKWMHU 3a BIANOBIAHUMU
noka3zHukamu. [Ipo6iaemMa KOMIIIEKCHOT OIIIHKY BOJI B MiCTaX CKUAY CTIYHHUX BoJA. EkoHOMIUHI Baxkei
BIUTMBY IPH HOPMYBaHHI aHTPOIIOT€HHOTO BIUIMBY Ha TPUPOIHI BOJIH.

3eMii  CIIBCBKOTOCHOJAPCHKOTO  (IPYHTH) Ta I1HIIOTO TPHU3HAYEHHsS: OCOOJMBOCTI
BUKOPHCTAHHS Ta HOPMYBaHHsI. 3aKOHO/1aBua 6a3a 1o HOPMYBAHHIO SIKOCT1 3eMelb Ha YKpaiHi. Bunn
HOpPMAaTuBIB B c(epi BUKOPUCTAHHS 1 BIATBOPEHHS 3eMenb. OCHOBHI MOKa3HUKA SIKOCTI I'PYHTIB.
3a0pyIHEHHS IPYHTIB, TOKA3HUKH 1 KJTACK HEOE3MEeKH XIMIYHUX pedoBHH y rpyHTax. ['JIK mkigmBux
pPEYOBMH B OpPHOMY WIapi IPYHTY Ta INOKa3HMKHM 3J10pOB’s HaceleHHs. lIpuHIunu pospaxyHKy
TUMYacOBO JIOIYCTUMHUX KOHIIEHTpaLiil 3a0pyIHIOBAIbHUX PEUOBHUH (Ba)KKl METAJU 1 IECTULIUIN) B
opHOMYy mapi IpyHTy. CaHiTapHa OLiHKa sSKOCTi IpyHTiB. KoedilieHT KoHIeHTpamii 3a0pyaHEeHHS
3eMenb. [HTerpanbHuil Moka3HUK 3a0pyaHeHHs 3eMenb. KoedilieHT 3BOpOTHOI peakiiii 3emMenb Ha
TUHaMIKY 3a0pynHeHHs. CyMapHU MOKa3HUK 3a0pyIHEHHs 3eMellb, OLIIHOYHA IITKana HeOe3MeKH
3a0pyJHEHHS 3eMeJb 3a CyMapHUM IOKa3HUKOM 3a0pyAHEHHs. Po3paxyHOK IpaHHMYHOI KUIBKOCTI
IIKi/UTUBUX BiJXOJIB HA TEPUTOPIi MPOMHCIOBUX MiJMPHUEMCTB Ta TOKCHYHOCTI IIUX BIAXOIIB.
Knacudikamist TBepuX NPOMHUCIOBUX BIAXOJIB (HOPMYBaHHS iX SKOCT1), HUISIXU TOBOJKEHHS 3
HUMH. EKOHOMiYHI Bakesli BIUIMBY IPH HOPMYBaHHI aHTPOIOTE€HHOTO HABAHTA)KEHHS Ha 3EMUIL
HopmyBanns B chepi nmpupoaokopucTyBaHHs (3kHMBa 1 HEKMBA MPUPOA), IPUHIUIH BUKOPUCTAHHS
MiHepalbHUX pecypciB. Bu3HaueHHs mJiony JCiB 3€JI€HUX 30H HABKOJIO HACEJICHUX IYyHKTIB,
HOPMAaTHBU BHUJAUIEHHS CMYT JIICIB Y370BX OeperiB BOAHMX 00’€KTiB. [HIII J1iCO3aXUCHI CMYTH.
HopmyBaHHS aHTpONOT€HHOTO HaBaHTa)KEHHSI Ha JIITOC(hepHY OCHOBY.

[IpaBoBa OCHOBa HOpPMYBaHHSl SIKOCTI Ta O€3MEKHM XapyoBUX NPOAYKTIB Ha YKpaiHi.
MapkyBaHHsI XapyoBHUX NpOAYyKTiB. [IOHATTS sKicTh 1 Oe3meka Xap4oBUX MNPOAYyKTiB. OCHOBHI
HOPMATHBHI JJOKYMEHTH, sIKI BCTAHOBIIIOIOThH IMOKa3HUKH Oe3mneku xapuoBux mpoaykTiB (MBB 5061 -
89). Iloka3HMKH SKOCTI 1 Oe3MmeKH XapuoBUX MPOAYKTIB: NMPUHIMIN HOpMYyBaHHS. [IpuHuumnm
pPO3paxyHKy TPaHUYHOJOMYCTUMHUX KOHIIEHTpAIlH (IOMyCTHMa 3aJUIIKOBA KIJTBKICTh) IIKIIIUBUAX
PEUOBHMH B Xap4yOBUX MPOIYKTaxX. 3B’SI30K MK JOOOBUM CHOKHBAHHS MPOAYKTIB Ta JAOMYCTHMHUM



BMICTOM B HUX HIK{ITTMBUX pPe4OBUH 1 pamionykiiaiB (AP-2006). [TpuHuunu po3paxyHKy THMYacOBO
JOMYCTUMHX KOHIIGHTpAIliil MIKIUIMBUX PEUYOBUH B Xap4yOBUX MpoaykTax. ['eHHO-MoaudikoBaHi
OpraHi3MU y Xap4yOBHX IMPOJYKTaX, MMPAaBOBAa OCHOB peryiroBaHHs. MikpoOioiOriyHI MOKa3HUKU
SIKOCTI 1 0€31eKH XapuOBUX IMPOIYKTIB, MPOIYKTH METAa00J113MY JKUBUX OPTaHI3MiB.

Hopwmu paniamiitaoi 6e3neku Yipaiau (HPBY-97). JlimiTi 103 Ta qomycTumi piBHi, 3HAYCHHS
JIOTTYCTUMHX PiBHIB, JIIMITYBaHHsS 1103. PamiamiiftHO-TIri€HIYHI perjaMeHTH BIUIMBY 10HI3YIOUOTO
BUIIPOMIHIOBaHHA Ha HacedeHHs. Kiacudikaris pagioakTUBHUX BiXOJIB 1 MOBOPKEHHS 3 HUMH.
3axoau 1 3aco0M perysroBaHHS paaiaiiHuX (paaianiiHO-aaepHuX) aBapiii. HopMmyBaHHS BILTUBY
IIYMOBOTO HAaBaHTAXXCHHS Ha JIIOAMHY 1 JOBKULISA, IUISXW BUpimeHHS npobiemu. HopmyBaHHS
€JICKTPOMArHiTHOTO BUIIPOMIHIOBaHHS Ha BHPOOHMITBI 1 B MoOyTi. 3aXWCT BiJl MOCTIMHHX Ta
OPOMHCIIOBUX  €JICKTPOMArHiTHUX  MoJiB.  [IpUHIMIM  HOPMYBaHHA  €JIEKTPOMArHiTHUX
BHUIPOMIHIOBaHb PaIilOYaCTOTHOTO JIialla30Hy.

[Mopsimok 3aTBepxenHs HopMaTuBiB I'IK 3a0pyaHIOBaNbHUX PEYOBUH, IPAaHUYHUX 3HAYECHB
¢bi3uunux 1 GlomoriyHux QakTopiB B YKpaiHi. Bumaya 103BoJIIB Ha BUKHAU 3a0pyIHIOBAIBHUX
PEYOBHH B TIOBITPS CTAalliOHAPHUMH JKepesiaMi. Bumoru i yMoBH ofiep)KaHHS TO3BOJY Ha BUKH[IH,
3HAYEHH1 1 OpraHi3allis KOHTPOJIO 3a BUKHJIAaMHU. 3araibHi 3acaiu pO3poOKH 1 3aTBEpIKEHHS
HopMatuBiB rpanudHonomyctuMux ckuniB (I'ZIC) 3a0pyaHIOBaIbHUX PEYOBHUH y BOJHI 00’ €KTH.
MeTtoauuHi i opranizauiiini ocHoBu BcTaHoBieHHs ['JIC, KOHTpob 3a JOTPUMaHHAM OOMEKEHb Ha
ckup cy0’exTamu rocmojaproBaHHs. J03BijbHA cucteMa y cdepi MOBOKEHHS 3 MiHEPaJbHUMHU
pecypcamu. [lopsaok po3poOku, 3aTBEpKEHHS 1 MEPErsAy JIMITIB Ha YTBOPEHHS Ta PO3MIIICHHS
BigxoxiB. J{03BiNbHA cucTeMa y ramy3i MOBOJDKEHHS 3 Bimxomamu. [lopsaok Bumadi JO3BOJIIB Ha
JCOrOCTOAapChKi pyOKH, BU3HAUCHHS PO3MIPIB 1 MEK BOJJOOXOPOHHUX 30H. PerymtoBanHs BiACTPLILY
Ta BHJIOBY.

TeopeTHKO-MeTO0JIOTiYHI OCHOBH €KoJIOriuHOI 0e3nmexku. OCHOBHI MOHATTS €KOJIOTIYHOL
Oe3meku. 3aBOaHHA Ta POJIb EKOJIOTIYHOI OE3MEeKW SK HaBYaJIbHOI JWCHUIUIIHU Ta K (popmu
MISAIIBHOCTI. 3B’ S130K O€3IEKH Ta HeOE3MEKU. 3HAUEHHS €KOJIOTTYHOT O€3MEKH B KOHTEKCTI BHYKUBAHHS
monctBa. OCHOBHI mMpoOJeMU €KOJIOT1YHOI HeOe3mekH, CTaH iX JOoCTipKeHHs. B3aeMo3B’s30k
€KOJIOTIYHOT Oe3MeKH Ta OXOPOHM HABKOJHIIHBOTO IMPHPOJHOrO cepeAoBuIna. lepapxiuHi piBHI
€KOJIOT14HO1 Oe31eky Ta HeOe3MeKH, poJib TEXHOTEHHOI CK1a10Boi. Ekonoriuna HeOe3neka: mpodieMu
MHUHYJIOTO Ta TemnepimHboro 4vacy. Ilpiopuretn ekomnoriyHo Oe3meku. CTpyKTypa eKOJOTT4HOL
Oe3neKky: 3aB/JaHHs Ta HaNpsAMKH peanizauii. [[pyunHN BUHUKHEHHS MPOTUPIY MIXK CYCHUIBCTBOM 1
npupozoro. [IpiopureTHi noTpeOu JOANHY Ta NUIAXHU iX 3a0e3nedyeHHs. EKoIoriuHi Kpu3u MUHYJIOTO,
OCHOBHI Ipu4YrHU. OCOOIMBOCTI €KOJIOTTYHUX KPU3 MUHYJIOTO Ta OLIIHKA iX BIUIMBY Ha CTaH JOBKULIS.
BingHoeHH s TI0JMHY 10 TPUPOH B pi3Hi enoxu. OCHOBHI TUITH TPUPOIOKOPUCTYBAHHS Ta HACHI KU
nux npouecis. Exonoriuni kpusu cyyacHocTi. OcoOIMBOCTI Cy4acHOI rI100anbHOI €KOJOTTYHOT KPH3H,
BILJIMB TOCTIOAPCHKOT TisSTBHOCTI JIFOAUHU Ha 11 pO3BUTOK.

Exonoriuauii ctaH 00’€KTIB JOBKULIS Ta €KOJOTIYHI CUTYyallli, BIAMIHHOCTI B iX OIIIHII.
OCHOBHI €KOJIOTIYHI TOKa3HUKU OO0 €KTIB MOBKULIS: TOKa3HUKHU CTaHy, MOKAa3HUKU EKOJIOro-
PECYpPCHOTO MOTEHITIATY Ta TIOKa3HUKH BIUTUBY. SIKICTh HABKOJIHMIITHHOTO MPUPOTHOTO CEPEIOBHIIA,
MOKa3HUKHM SIKOCTi. 3abpyaHEeHHs 0O0’€KTiB JOBKUIISA, OCHOBHI jkepena. HopmyBaHHS sKOCTI
00’€KTIB JOBKULIS Ta HOPMYBaHHS aHTPOIIOI€HHOTO HABAHTAXXEHHS NPHU NMPUPOIHE CEPEIOBUIIIE.
Ponp HOpMyBaHHS B 3a0e3meuyeHHi ekojoriunoi Oe3meku. Tumizamiss eKOJIOTIYHUX CHUTYaIlill.
CTiiiKiCTh IPUPOTHUX EKOJIOTIYHHMX CHCTeM. Poib miAXomdiB A0 TUMi3amii €KOJIOTIYHHMX CHUTYaIlii,
HOPS/I0K BUKOPUCTAHHS TEPMiHIB. METOIU OIIIHKM €KOJOTiyHHX cutTyauid. Pomb cy0’eKTHBHO-
00’€KTUBHUX BIJHOIIEHb NpPH OIHII €KOJOriYyHuX curyariili. OliHKa cTaHy cy0’€KkTa IO
BiJTHOIIEHHIO 10 HOPMH. OCOOIMBICT OILIHKH €KOJIOTIYHUX CUTYaIlliil B TPUPOTHO-TOCTIOIAPCHKUX
cucremax. @akTopH, K1 BIUIMBAIOTh HA OILIIHKY €KOJOTT1YHHUX cuTyauiid. [IpocTopoBi yacoBi 0CHOBU
TUMI3alii eKOJOTiYHUX cHUTyaliid. OCOOIMBOCTI €KOJNOTIYHUX KaTracTpo(d Ta EKOJOTIYHUX KpPH3.
Harmpy>xeHi, 3a10B17IbHI Ta YMOBHO CIIPUSTIINBI €KOJIOTIUHI CUTYyallii. 3araipHa cxema (popMyBaHHS
€KOJIOTIYHUX cUTyalii. bydepHicTh NPUPOIHUX €KOCHCTEM, OCOOIUBOCTI 1X peakIliii Ha 30BHIIIHI
BIUTMBH. CHCTEMa «BIUIUB — HacHigok». DopMu 1 BHAM PETyTIOBaHHS EKOJOTIYHHMX CHUTYaIlil.
Oco0mMBOCTI  HOPMATHBHOTO PETyJIOBaHHS €KOJOTIYHUX CHUTyallil. AJanTuBHI cCTpaTerii



peryJroBaHHsS €KOJOTIYHUX cuTyauiid. L{inecrpsiMoBaHa 3MiHa AOBKULIA — SIK 3aci0 peryIrOBaHHS
€KOJIOTIYHUX CUTyalliil (akTuBHA cTpareris). [I[puyuHu 1 MexaHI3MH BUHUKHEHHS HECIPHUSTIUBUX
EKOJIOTIYHUX CUTyalliil. [HepTHICTh eKocucTeM, 3AaTHICTh 10 camoperyssimii. I[lepeBurienus
rPaHUYHOTO HABAHTAXXEHHS HA €KOCUCTEMY SIK IPUYMHU BUHUKHEHHS HECIIPUATIUBUX €KOJOTTYHHX
cutyailiid. [IpupoHi nepeyMOBH BUHUKHEHHSI HECIIPUATIMBUX CKOJIOTIYHUX CUTYAIlill (BYJIKaHI3M,
celicMiuyHa aKTHUBHICTh, CXMJIOBI IIpOLIeCH, KIIMaTH4HI aHoMaiii, Tomo). CTuxiiHi Juxa, 3arajbHi
3aKOHOMIPHOCTI X BUHHMKHEHHS. BImB cTuxiiiHMX 7nuX Ha (OpMyBaHHS HECTIPHATIUBUX
€KOJIOTIYHUX CHTYyallli B CHUCTEMax pi3HOro tuiy. Poib reosoriyHux, reorpadiyHux Ta IHIIAX
eK30reHHUX (akTopiB Ha (OpPMYBaHHS EKOJIOTIYHMX CHUTYyalil Ta CTyMmiHb iX TOCTPOTH.
AHTpOIOTreHH1 (PaKTOpH BUHUKHEHHS HECHPUSTIMBUX EKOJIOTTYHUX CHUTYalliil. AHTPONOreHHHIA
BIUIMB Ha JIOBKUUIS: IUJITAHOBAHWM 1 HemependadyBaHuil BIIMBH. [[03UTHBHI 1 HETaTHUBHI HACTIIKU
AHTPONOTEHHOTO BIUIMBY Ha JOBKULIA. Buan 3a0pynHeHHs 00’ €KTiB TOBKULIA, MPUYHMHH TOPYLIECHHS
IUTICHOCTI TPUPOJHUX EKOCHCTEM, HACHIIKKA TpaHcopmarii ImpupoaHOro cepeaoBuiia. Poib
TEXHOTCHHHX aBapiii 1 katactpod Ha (GOpPMYBAHHS HECHPHUATIMBHUX EKOJOTIYHHUX CHUTYaIlil,
0COOJMBOCTI TEXHOTEHHUX aBapiii, BUOYXiB 1 karacTpod. [1Insaxu perymoBaHHS TEXHOTCHHUX aBapii
1 karactpod. Hacmigmku BoeHHUX Aiii Ta BHKOpHCTaHHS 30poi. Bzaemonis mnpupomHux i
AQHTPOIIOTEHHUX (DAKTOPIB pH POPMYBAHHI HECTIPUSTIMBUX €KOJIOTIYHUX CUTYAIlii, CHHEPTETH3M Ta
AHTaroHi3M Takoi B3aemojii. EHepreTnuHuii KpuTepid 3HAYMMOCTI EHIOT€HHUX 1 EK30TE€HHHX
daxTopis.

Oco0nuBoCTI HAJA3BUYAMHMX EKOJNOTIYHMX CHTyaliil. 3aranpbHa cxema (HOpMyBaHHS
Ha/3BHUaiiHuX ekonoriyaux cutyani (HEC). ®akTopu BUHMKHEHHS HaA3BUYAWHUX EKOJIOTIYHUX
cutyaniid. Ponp reorpadiunoro nonoxxenus Ha ¢popmyBanus HEC. Mexanizmu Bunuknenns HEC.
3axo/1 onepeKEHHs Ta MOA0IaHHS HA/I3BHUAHUX €KOJIOTIYHMX cuTyanii. KoHmenis ynpaBmiHHS
pU3MKaMH HaJI3BHYAWHUX EKOJOTIYHUX cuTyarid. OCHOBHI BHIM €KOJOTIYHMX HeOe3mek Ta ix
xapaktepucTuka. OIiHKa TOCTPOTH EKOJIOTIYHOI HEeOE3NeKH B CYCHUIBCTBI: IHICKC 30POB’S
HaCeJIeHHs, 1HAEKC 3aracy NPUPOJHHUX PECypciB, IHAEKC SIKOCTI CEpeOBUINA, 1HIEKC PIBHS JKUTTSL.
TepuropianbHi 1 4acoBl MacmITabu €KoJIOriuHOi HeOe3meku. J[mHamika 1 TEeHJEHIIl eKOJIOTTYHO
HeOe3NeYHUX MpoleciB 1 sBUIL. EKOJOriuyHMI pHU3MK, CHUCTEMHHMH aHalli3 PU3UKY (CoLialbHa,
€KOJIOT14Ha, MEJIMYHA Ta 1HII cKJ1aaoB1). DakTopu pu3nKy exosoriyHoi Hebesneku. Crucrema OLiHKU
€KOJIOTO-T€0JIOTTYHOT0 pU3UKy. OCHOBHI KPHUTEPIi, sIKI BAKOPUCTOBYIOTHCS JUIsl PO3PAXYHKY PU3UKY
€KOJIOr0-TeoJIor uHOi HeOe3neku. 3HauuMICTh (aKTOpIB €KOJOTIYHOro pU3MKy. Bumm 30UTKIB Bix
€KOJIOTIYHUX KpHU3 Ta KaTtacTpod, cnocodu ioro BuzHaueHHs. [Ipobiiema rinob6aabHOro eKoJaoriayHoro
PU3HKY.

3a0e3nmeueHHs €K0JOriuHoi 0e3meku. OCHOBHI IJT00AbHI €KOJIOTIYHI, COLIaIbHO-eKOJIOTYHI
Ta €KOJIOT0-€KOHOMIUH1 pobsemu cydacHocTi. 11Xy 3MeHIIeHHS TOCTPOTH II100aIbHUX po0iIeM
JIOJICTBA, MOJKJIMBICTh (aTaJIbHUX CIIEHApiiB PO3BUTKY JIIOACHKOI IMBUII3AIl. 3araabHO3EMHI
acCleKTH eKoJIoriyHoi Oe3meku. MUDKHApOAHI AacleKTH eKOJIOTIYHOI Oe3nekd. 3pocTaHHs
B3a€MO3AJICKHOCTI KpaiH Ta PI3HMIS PIBHS JKUTTS B PI3HUX KpaiHaX sSK OCHOBHI MpoOieMu
3a0e3medeHHs eKOJIOTIYHOT Oe3MneKkH Ha rio0anbHoMy piBHI. OCHOBH MIKHAPOJHOTO 3aKOHOJABCTBA
B cdepi exosorigyHoi Oe3nexku. dopmu 1 MeTOIM MDKHAPOAHOI CHiBIpali B cdepl eKoJOoriyHOi
6e3nexu. Mi>KHApOIHI €KOJIOT1UHI caMiTH, CUMIIO31yMH, KOH(pEepeHii Ta iX 3HaueHHs. MiKHapoaHi
€KOJIOT14HI opraHi3alii, iX JIsIbHICTh B cdepi ekooriyHoi 6e3nexku. CriBnparis KpaiH CBITY B cdepi
€KOJIOT1YHOT Oe3MeKu.

[ToHATTSI PO €KOJIOTIYHI CTpaTerii JI0JCTBAa: PECYPCHO-TEXHOJIOT1UH1, 010c(epHO-EKOIOT14HI,
COLIIbHO-TICUXOJIOT14HI, iX CYTHICTb Ta 3HaueHHs. KOoHIlen1is eKOJIOTiYHOTO PO3BUTKY.

Exonoriuna 6e3neka sk CKJiaJjoBa HalllOHaJIbHOI Oe3neku Ykpainu. HopmatuBHO-IpaBoBe
3a0e3medeHHs eKoJoriuHoi 6e3neku B Ykpaini. Mojens (popMyBaHHS €KOJOTIYHOI Ta TEXHOT'€HHOL
Oe3reku. MeTofoJIOTIuHI 3acaau JTOCTIDKEHHST eKoJIoTiuHo1 Oe3neku. [IpuHIMNU Ta mpiopuTeTH
HarioHanbHO Oe3meku Ykpainu. HamionanmbHi exosoriyni iHTepecu Ykpainu. Heoekosorivni
npobieMu YKpaiHW: TPUYMHH, HACHIAKK Ta NUIAXWA BupimeHHs. [nsgxu miaBumeHHs piBHS
exosoriynoi 6e3nexu B Ykpaini. Lnsxu peanizarii moxiTHKY HaIIol JepxkaBu B cepi eKoIorigyHoT



6e3nexu. CHCTEeMHHUH aHai3 eKOJIOTTYHOTr0 MEHEPKMEHTY Ta €KOJIOTIYHO1 Oe3neku Ykpainu. [Lnsaxu
3a0e3mevYeHHsT eKOJIOTIuHO1 Oe3neku B YKpaiHi (XIMiYHWM, O10JOTiYHUH, (I3UYHHM, COLIaIbHO-
€KOHOMIUHWHU Ta TyMaHiTapHWii acmekT). Pamiamiiina ta simepHa Oesmeka B YkpaiHi. PecypcHo-
ekoJjioriuyHa Oe3reka Ykpainu. Exonoriyna 6e3neka y )KUTI0BO-KOMYHUIBHOMY TOCIIOAapCTBI.

ExoJjioriuna ekcnepru3a — rapaHTisi ekoJioriynoi 6e3nexku. Exonoriuyna 6e3mnexka. OcHOBHI
piBHI ekonoriyHoi 6e3nekn. Cy0’ekTH 1 00’ €KTH €KOJIOT1YHOI Oe3neku. MexaHi3MH TapaHTyBaHHS
€KOJIOT1YHO1 Oe3meKH. IcTopist po3BUTKY €KOJIOT1uHOT eKcrepTu3n B YKpaini. Exonoriuna ekcrieptuza
panimie 1 3apa3. Pi3HHIIT MK €KOJIOT1YHOIO €KCIIEPTH30I0 1 €KOJIOTIYHUM KOHTpPOJeM. BimMiHHOCTI
MK €KOJOTIYHOI0 €KCIIEePTHU300 1 CAHKI[IOHYBaHHAM Ta NOro/pkeHHsIM. Jledinimii moHSTTS
«EKOJIOTIYHA EKCIEPTU3a.

Merta, 3aBmaHHS Ta TPU3HAYECHHS EKOJIOTIYHOI eKcrepTusu. [IpuHIunm exojaoriaHoi
EKCIIePTU3H: MPE3yMITIIis MOTEHIIIHHOI eKOJIOT14HO1 HeOe3nekn Oy/Ib-aKO01 UM 1HIIOI TOCIoAapChKOl
JISUTBHOCTI Ta 11 3MiCT; KOMIJIEKCHICTD OLIIHKH BIUTMBY Ha HABKOJIMIIIHE CEPEIOBHILE TOCTIONAPCHKOT
1 1HIIOT ISTTBHOCTI Ta X HACHIJIKIB; 000B’I3KOBICTh BpaxyBaHHS BUMOT €KOOE3MEeKH MPHU MPOBEICHH1
€KOJIOTIYHOT1 €KCIIePTU3H; JOCTOBIPHICTH 1 MOBHOTA iH(oOpMarii, sSKa MOAAEThCI HAa EKOJIOTIYHY
eKCIEePTHU3Y; He3aleXKHICTh €KCIIEPTIB IPU 3A1HICHEHHI HUMU CBOiX IOBHOBAaXXEHb IPH MPOBEAEHHI
€KOJIOTIYHOT eKCIIePTU3H; HayKoBa OOIPYHTOBAHICTb, OO0 €KTHUBHICTh 1 3aKOHHICTh BHCHOBKIB
exosoriunoi ekcrneptusu. Craryc AepaBHOI €KOJIOriuHoi ekcrnepTusn B YkpaiHi. [loenHanus
rajy3eBOro i TEPUTOPIaJbHOTO NPUHIMINB B EKOJOTiuHIM ekcreptusi. O0’ekTH Ta Ccy0’eKTH
€KOJIOTIYHOT eKCIEepPTU3U. YMOBHU IPOBEJECHHSA eKoJoriyHoi ekcreptuszu. CydacHi TeHIeHWii 1
npoOaemMu 3IIHCHEHHS eKOJIOTTYHOT eKCIIepTU3U B YKpaiHi.

Kputepii Buainenus ¢opm i1 TumiB ekonoriunoi excreprusu. OOMexeHa Ta moBHa (opma
OLIIHKM BIUIMBY Ha HAaBKOJUINHE cepenoBuiie. IlizctaBu 1iist mpoBeAeHHsS OOMEXEHOi 1 TOBHOI
eKoJIoriyHoi excreptusu. [Ipoueaypa OLIHKY BIUIMBY HAa HAaBKOJIMIIHE CEPEJOBUIIE 1 OOMeKeHa
¢dopma exororiunoi ekcrieptu3n. OCHOBHI €Tam, sIKi BKJIIOYAE Tpoleaypa oOMexeHoi Gpopmu
OBHC. 3aBnaHHs mnomnepeaHboi €KOJIOTIYHOI eKCHEepTU3H, OCOOIMBOCTI MPOBEIEHHS Ta KOJO
MUTaHb, SIK1 IPH I[OMY PO3TIAAAI0THCS. [TIOHATTS PO TUTIH €KOIOTTYHOT ekcriepTu3u. OcoOIuBOCTI
BIJOMYOi €KOJIOTiYHO1 ekcrnepTu3u. Opradizamiss Ta Hpoueaypa IPOBEACHHS AP KaBHOI
€KOJIOT1UHOI eKcrepTu3u. Buan AisuibHOCTI Ta 00’ €KTH, IO CTAHOBJISATH MiJABHUILEHY €KOJIOTIYHY
HeOe3neky. Ekomnoriuno HeOesmeuHi 00’ektu 3akapmarchkoi obOnacti. [lomaTkoBi aepxkaBHi
€KOJIOT1UHI €KCIEepTU3W Ta YMOBHM IX IHpoBeAeHHs. HopMaTHUBHO-KOHTpOJIbHA €KOJIOTIYHA
excrneptu3a. O1iHIOI04a ekosloriyHa exceprusa. [Iporunosna exosoriyna excrneptusa. Kondmikrtaa
eKoJIoT1uHa excnepTrsa. KoMiiekcHa ekoJoriyHa eKcrepTh3a.

I'poMazicbka eKoJOriuHa eKCHepTH3a SK MEXaHi3M y4yacTi TPOMAACBKOCTI y NPUHHATTI
€KOJIOT1YHO 3HaYUMUX piteHb. Oco0IMBOCTI opraHizaiii Ta IpOBEAEHHS TPOMAaJIChKOI €KOJOTTYHOI
excneptu3u. IlpaBa TrpoMaasHCBKHUX O00’€HaHb, IO 3AIMCHIOIOTH TPOMAACHKY €KOJIOTIUHY
eKCIepTH3y. YMOBH MPOBEACHHS TPOMAJICHKOI EKOJIOTIYHOI eKCHepTH3u. MeTa, 3MICT Ta CTaTyc
3asBM MPO MPOBENEHHS IPOMAJICHKOI eKOJOriuHoi ekcrepTu3n. POopMH ydacTi rpoMajiCbKOCTI Y
MIPOBEJICHH] €KOJIOTi4HO1 ekcrnepTu3u. [IpuunHM BIAMOBU Yy Jiep’KaBHIM peecTpalii TpoMajachKoi
eKoJioriyHoi excrieptusu. [lopsAaok ydacTi TpoMajJChKOCTI y TPOBEIEHHI JepKaBHOI €KCIIEPTU3H.
OcHoBHI npoOnemMH, L0 BUHUKAIOTh MPU MIPOBEACHHI TPOMAACHKOI €KOJOTIYHOI EKCIEepTH3U:
peecTpallisi B OpraHax MiCIIeBOT0 CAMOBPSIyBaHHs, CTaTyC CIIOCTepiraya npu NpoBeIeHHI 1ep>KaBHO1
€KOJIOT1YHOT eKCHepTU3U, OOMEXEHHS JOCTYIY A0 MPOEKTHOI JOKyMeHTauii. MeToauuHi OCHOBU
NPOBEIEHHS T'POMAJChKOI eKojoriuHoi exkcnepTusu. IlmaH Aii nmpu NpoBeJeHHI TpoOMajChKOT
€KOJIOTIYHOT eKCIIEPTH3H MPOEKTY: TOMIEPEIHIH eTar, eKCIepTH3a, MiAr0TOBKA 3BEJCHOTO BUCHOBKY.
VYyacTh crioctepiradiB y 3aciJaHHsAX KOMicCii Aep>kaHoi ekonoriyHoi ekcrneptusu. Craryc BucHoBkiB
IrpOMaJICbKOi eKoJIoriuHoi ekcrnepTu3u. CKialaHHs alropuTMy 3A1MCHEHHS TpOMAaJIChKOi Ta
JIepKaBHOT €KOJIOT1YHOT EKCIIEPTU3H.

[IpioputeTn eKONOTIYHOI EKCIepTHU3M Yy CBITM iHTerpamii Ykpainum 10 €Bponenchkol
ciBapyxHocTi. Opranu Iep>KaBHOTO YIPaBIIHHA Yy rajiy3i eKoJIoTiyHoi ekcriepTusu. KommereHiis
BepxoBnoi Panu Ykpainu, Kabinery MiHICTpiB, OpraHiB Aep>KaBHOTO yIPaBIIiHHI, MICIIEBUX paJl B
rajy3i eKoJIOTiYHOI ekcrepTusu. IIpoBeneHHs JepKaBHOT €KOJOTiUHOI €KCHEePTH3HU MiApO3AlIaMH



MinictepcTBa ekojorii Ta MpUPOTHHX pecypciB Ykpainu. Cucrema i CTpyKTypa €KCHEpTHHX
MIIPO3AUTIB Y CKJIaAl MIHICTEPCTBA Ta WOro opraHiB Ha Micisx. Insaxu mpoBeneHHs Jep>kaBHOL
eKOJIOTI1YHOT eKkcnepTu3u. KoMmmeTeHIist CTaTyTHHX OpraHiB o00’€IHaHb TPOMAISH y Traiysi
eKoJioriyHoi excrieptusn. [lopsaok opranizaiii rpoMajCbKUX CIyXaHb, OMUTYBaHb, peepeH1yMiB
cepel HacCeleHHS Npo O0’€KTH Ta MIsIBHICTh, IO MiJUIsrae eKoioriuHid excneptusi. [llmsxu
BJIOCKOHAJICHHSI CUCTEMH JI€P’KaBHOI'O PEryIIOBaHHs Ta YIPABIIHHS €KOJIOTIYHOI E€KCIEPTHU3O0IO.
Bumorun n0 excnepra exoJoriunoi excrnepTu3d. ['apaHTii He3aleHOCTI eKcrlepTa EKOJIOTiYHOi
ekcrieptu3u. DYHKIT eKCHepTiB eKOJoriyHoi ekcrnepTu3u. I[IpaBa ekcrepTiB  eKOJIOTTYHOL
excnepTu3u. JlisbHICTH eKclepTra MO TMiABHUIICHHIO SKOCTI Ta e(QEeKTHBHOCTI IPOBEICHHS
exoJyioriyHoi excrneptusu. Ilopsmok 3aTpeOyBaHHS eKCIEpTOM MarepiaiiB JUlsl I[POBEACHHS
€KOJIOTIYHOT eKCIEepTU3U. YMOBM BIAXWICHHS MarepialiiB, MPEICTaBICHUX Ha EKOJOTIYHY
excnepTu3y. Bumoru 1o ckiiagy JOKyMeHTallli, 1110 HOJA€ThCS Ha JepKABHY €KOJIOTIUHY €KCIIEPTHU3Y.
OcHoBHI ITpaBa Ta 000B’I3KM 3aMOBHHKIB €KOJIOT1YHOI eKcriepTu3u. KOHTpoIb 32 X0J0M MPOBEACHHS
€KOJIOTIYHOT eKCHepTH3U. YMOBHM (iHAHCYBaHHS 3aMOBHMKOM BHMKOHAHMX €KOJIOTO-€KCIIEPTHUX
pobit. BapianTu ¢iHaHCYBaHHS JEpPKaBHOI EKOJIOTIYHOI eKCIEePTHU3M [II0YMX OO0’€KTIB Ta
KOMILIEKCIB.

[Iponienypa 3OiIHCHEHHS EKOJIOTIYHOI €KCIIEPTHU3U. XapaKTepHCTUKAa OCHOBHHX ETAlliB
IPOBE/IEHHS E€KOJIOTIYHOI EKCIEePTU3M: MiJrOTOBYOrO €Taly, OCHOBHOIO Ta 3akio4Horo. Koio
NUTaHb, SKi HEOOXiMHO BHPINIyBaTH Ha KOXKHOMY eTami. [lincTaBum JUisi TpOBEICHHS IEp>KaBHOI
€KOJIOT1YHOT eKCIepTH3H. YMOBU BHM3HAUEHHs ICHYIO4YOi a00 MOTeHIiHHOi HeOe3meku 00’ €KTIiB
€KOJIOTIYHOT eKCHEePTH3H Ul TOBKULISA. ['paHn4HI TEpMiHM TPOBENEHHS €KOJOTIYHOI eKCIIePTU3H.
BusHadueHHsT TIpaHMYHMX pPO3MIpIB BiJpaXyBaHb Ha HPOBEACHHS EKOJIOTIYHHUX EKCIIePTHU3.
@dinaHCyBaHHS JEepXKaBHOI Ta TPOMAICHKOI EKOJOTiyHOi ekcrnepTtusu. HopmartuBu BHTpar Ha
MIPOBEJICHHS JepKABHOI €KOJIOTIYHOT eKcrepTu3u. BapTicTh po3poOKH iHBECTHUIIIITHOT TOKyMEHTaIl1i
SIK BUX1/IHI JJaH1 II0/I0 PO3PaxyHKy BUTPAT HA MPOBEICHHS JIEP’KAaBHOI €KOJIOTIYHOT eKCTIEPTH3H.

3MicT, MpHU3HAYEHHsI Ta CTaTyc 3asBM IPO EKOJIOTIYHI HACHIJKU IisUIbHOCTI Ta BHCHOBKIB
JIep>KaBHOI €KoJIoTiuHOo1 exkcrepTu3u. CkiamaHHs 3asBU MPO €KOJOTIYHI HACTIJKU JISUTBHOCTI.
OO00B’s13Kk0B1 YMOBH peaji3alii MpoeKTiB, IporpaM adbo AisabHOCTI. MOXJIINMBI BapiaHTH BHCHOBKIB
JIepKaBHOI eKoJIoriyHoi exkcriepTu3u. [Ipodnema cranaapTu3zaiii y chepi eKoJoriyHoi € eKCIepPTU3H.
TepMiH n1ii MO3UTUBHUX Ta HETATUBHUX BUCHOBKIB JIEPKABHOI €KOJIOTTYHOT ekcriepTus3u. CTpyKTypa
BHCHOBKIB €KOJIOTTYHOI eKcriepTu3u. ExonoriyHa o1fiHka 1 po3risi aibTepHaTHB. MeTa 1 BaXIJIUBICTb
CBO€YACHOT0 PO3IJIsAy aibTepHaTHB. OOMEXEHICTh MOXKIMBOCTEH iX po3risiay. MoiuBi BUAK
aNbTEpHATHUB: B1JIMOBA BiJ JAISUIBHOCTI, MPUHIMIOBO Pi3HI MIAXOAMU 10 JOCATHEHHS METH, PI3HI
MaiiJaHYuKH 171 301MCHEHHS INUIaHOBAaHOI MisIbHOCTI, MaciTad maaHoBaHol AisuibHOCTI. OCHOBHI
Irpyny aJbT€pHATUB IUIAHOBAHIN AISUIBHOCTI. Po3risya anbTepHaTWB B HAI[lOHAJIBHUX CHCTEMax
€KOJIOT1YHOT OliHKU. 3akoHoaB4i Bumoru CIIA moao po3risiy anpTepHaTUB Y X0/l €KOJIOTIYHOI
OLIIHKY NpoeKTiB. OCHOBHI albTEpHATHBH, SIKI PO3IIISAAIOTHCS Y X0/l €KOJIOTTYHOT OLIIHKH MPOEKTIB
3a 3akoHojaBcTBOM Hinepnannis ta Kanamu.

Opranizauisi npoBe/ieHHs /1eP:KAaBHOI €KOJIOTIYHOI eKCNepPTU3U Pi3HUX THHIB. AJITOpPUTM
IPOBE/ICHHS JIepKABHUX €KOJIOTTUHUX KCIePTH3 pi3HUX TUMIB. OpraHizaiis NpoBeIeHHs Aep:KaBHOL
€KOJIOTIYHOT €KCIEePTH3HU, MPOEKTHOI JOKYMEHTAIIll, JIF0UnX 00’ €KTIB 1 KOMIUIEKCIB, €KOJIOTIYHUX
CUTYyalliii Ha IMEBHUX TEPUTOPISX, CIILCHKOTOCHOJAPCHKUX, PEKpealifHUX, MPUPOIOOXOPOHHUX
00’exTiB. EKoioriuHa ekcrnepTu3a >KUTJIOBUX 1 CIy)kO00BUX KoMIUIeKcCiB. Opraizamist 1 yMOBH
MPOBE/ICHHS JIeP’KaBHOI €KOJIOTIYHOI eKCIEPTU3HU JOKYMEHTAIII] 10 BIPOBA/KEHHIO HOBOI TEXHIKH 1
TEXHOJIOT11, HOBUX MaTtepiaiiB 1 pedyoBHH. [loka3HMKH, SIKI IPU LIbOMY OIIHIOIOThCA. OCOOIMBOCTI
JIepKaBHOT €KOJIOT1YHOI EeKCHEepTH3M JOKYMEHTallli MO0 BIPOBAPKEHHIO HOBHUX MECTHLHUIIB 1
arpoxiMmikaTiB. BapiaHTu BpaxyBaHHS MOXJIMBOCTI Ta IOBHOTH YTWJI3allli HEBUKOPUCTAHHX
3aJIMILIKIB MaTepialiB Ta PEYOBHH 4M iX Oe3neyHoro nmoxoBaHHs. CHUIbHI PUCH MIX €KOJOT1YHOIO
ekcrieptru3oro exosoriyaux curyarin tTa TepKCOII. IlopiBHATRHMI aHANI3 KOMIIETEHIII OpraHiB
JEp’KaBHOT BIAIM MPH 3A1MCHEHHI €KOJIOTIYHOI €KCIEePTU3U Pi3HUX THUIIB. MiXKHApOJTHUIN OCBIA
3MIMCHEHHS €KOJIOTIYHUX €KCIIEPTHU3 Ta MOKIIMBICTh MOT'O BIPOBA/KEHHS B Y KpaiHi.

OcCHOBHI BIUTMBH, IKI BpaxoBYIOThCS NpH ckianaHHi po3niny OBHC. Etanu mpoBeaeHHs



OBHC. MertoaukH, sKi BUKOPUCTOBYIOTbCS JUIA ieHTH}IKaIll BIUIMBIB (KapTorpadiuHuil aHauis,
ajanTaiis KOHTPOJIbHUX  CHHUCKIB, CKJIaJaHHS MaTpHllb  «BIUIMB-HACIIIOK», Jlarpamu
PO3MOBCIO/KEHHST 3a0pyaHIOBauiB 200 BIUIHMBIB). OCHOBHI METOJH, SIKi BUKOPHUCTOBYIOTHCS MPH
OBHC: meTon eKcnepTHUX OIIHOK, CIIUCKY, MAaTPUYHHUKA aHai3, CITKH, METOJI CYMICHOTO aHAJi3y
KapT, iMiTalliiine MonemoBaHHA. [HTepmperaiis pe3yiabTaTiB OIIHKK Ta ii 3aBAaHHsA. OCHOBHI
criocoOM iHTeprpeTaii (aucruierd (MaTpWIll), paH)KyBaHHS, HOpMali3ailis 1 3BaKyBaHHS).
BinnosinanbHicTs 3a po3pooky po3aity OBHC. OcobauBocTi 3micty marepianiB OBHC st cxem
PO3BHUTKY 1 pO3MIIIICHHS TaJTy3el HApOHOTO rOCTIOIaPCTBA, PO3IIUPEHHS (PEKOHCTPYKIIIT) ICHYIOUHX
o0’extiB Ta iH.). Ilepemik BIUIMBIB, sKi MOBHMHHI BigoOpaxatu ocHOBHI mnokazHuku OBHC.
XapakTepucTUKa CTaHy TEPUTOPIi palloHy 1 IIOWAAKH (TpacH) YM BU3HAYCHHS MEPEIliKy MOXKIHUBUX
€KOJIOTIYHO HeOe3MeYHNX BIUTMBIB. Bu3HaueHHs MacmTabiB 1 piBHIB BIUIMBIB MPOEKTHOI JisSUIBHOCTI
Ha JIOBKULISA B HOPMaJIbHMX 1 aBapiiHuX ymoBax. HopmaruBHi 6a3za ckimamanns OBHC. ITopsgox
po3poboku MatepianiB OBHC. 3mict 3asBu npo Hamipu 3amoBHuKa 1 BukoHaBlss OBHC, Metoauka
po3pobku MmatepianiB OBHC s BuaiB AisIBbHOCTI 00’€KTIB, IO MPEACTABISAIOTH ITiIBUILEHY
exoyioriuny Hebe3mneky. Busnadennst 3Mmicty Ta o0csary matepianisB OBHC. Buximni nmani s
BukoHaBlsg OBHC. ITincrasu mist nposenenns OBHC. 2 acniektu ctpyktypu OBHC: ropuzonTanbna
Ta BepTHKaIbHA. Di3uKo-TeorpadivyHa Ta KIiMaTHYHA XapaKTePUCTHKA PalioOHY 1 IIOMIAAKH (TpacH)
OyIiBHUIITBA 00’ €KTIB MPOEKTHOI MISJIBHOCTI. 3arajibHa XapaKTepUCTHKa 00’ €KTIB MPOEKTYBaHHS 1
rOCHOJAPCHKOT TISUTBHOCTI B 30HAX IXHBOT'O BIUIMBY. XapaKTEPUCTHKA HABKOJIHUITHHOTO IIPHUPOIHOTO
CepeloBHINa 1 OLIHKA BIUIMBY Ha HBOTO: I'EOJIOTIYHE cepefoBuile 1 JaHamadT, MIKpOKIiMar,
HOBITPsIHE cepefoBHUIe (3a0pyAHEHHS Ta KpHUTEpii OIMIHKH HOTO CTYNEHs), BOJHE CEpEIOBHUIIE
(KUTBbKICHI 1 SIKICHI MOKAa3HUKH, MPsAMi Ta OMOCEPEIKOBaHI BILUIUBHU), IPYHTH, IPOMHUCIIOBI BIIXO/IH,
POCIMHHUN 1 TBapuWHHHHA CBIT, 3amoBimHI 00’€¢kTH. OCHOBHI TOKa3HUKH, SKI TPH IOMY
aHANI3YIOThC. XapaKTEepUCTHKA HABKOJUIIHBOTO COILIATLHOTO CEPEeIOBHINA 1 OI[IHKA BIUIMBY Ha
Hhoro. OIiHKa BIUIMBY NPOEKTOBAHOI [iSUTBHOCTI Ha HABKOJIMIIHE TEXHOTEHHE CEPEOBHUIIIC.
KommiekcHa oOLliHKa BIUIMBIB IPOEKTOBAHOI JISJIBHOCTI Ha HAaBKOJUIIHE CEpelOBHUINE Ta
XapaKTePUCTUKA 3AJMINKOBHX BIUIMBIB. 3asBa MPO EKOJIOTIYHI HACHIAKH AisuIbHOCTI. OCHOBHI
NUTaHHA, AKI TOBUHHI OyTM y Hil BimoOpakeHi. Exosoriuna excneptuza [it0uMx 0O €KTIB 1
KoMIUIEeKCiB. EkcriepTr3a €KOoJIOTIYHMX CHUTYyalliii Ha MEeBHUX TepuTopisx. Exosoriuna excriepTusa
JIOKYMEHTaIlli MO BIPOBA/PKEHHIO HOBOI TEXHIKM 1 TEXHOJIOTiH, HOBUX MarTepialiB 1 pEeYOBHUH.
Exosioro-exkoHOMIYHa OIliHKA TEXHIYHOI JIOKYMEHTallli 3a pe3yibTaraMu ekcneptusu. Ocol0nauBocTi
OBHC nns poOouux MpoOeKTiB.

[Topsimok OCKapKEHHsT BHCHOBKIB JEp)KaBHOI €KOJIOTIYHOI €KCIepPTH3H. YMOBU TpPH3HAHHS
HelIHCHUMH  BHCHOBKIB  JIep’KaBHOi ~ €KOJOTIYHOI  €KCNEePTU3M Yy CYJOBOMY  IOPAIKY.
[TpaBomopyiieHHS B raiy3l €KOJOri4HOi ekcrnepTusu. [IpaBomopylieHHs KepiBHUKIB JEp)KaBHHUX
OpraHiB €KCIIEPTU3H Ta eKCIIEPTHUX KOMiCii. BilMoBianbHICTh CTOPIH IpHU MPOBEAECHH] €KOIOT1YHOT
EKCTIePTH3H.

ExoHoMika 1IpHPOJAOKOPUCTYBAaHHA. 3aBJaHHS 1 HAyKOBI OCHOBHM palliOHAJILHOTO
NPUPOJOKOPUCTYBaHHS. MacitaOu BIUIMBY JIFOJUHHU Ha TPUPOAY Ta aKTYyaJbHICTh MpoOyieMu il
0xopoHU. [ToHATTS PUPOTOKOPUCTYBAHHS, HOTO COLIAIbHO-€KOHOMIYHA CYTh 1 CKJIaJI0B1 YaCTHUHH.
Bunu npuponokopuctyBaHHs. EkoHOMIKa mpHpoOIOKOpUCTYBaHHS AK Hayka. [Ipeamer,
METO/I0JIOTIYHA OCHOBA, METO/IM Ta 3aBAAaHHS €KOHOMIKHM IPUPOIAOKOPUCTYBAaHHS. MeTo/l HayKu Ta
foro ocobmuBocTi. OCHOBHI TEpMIHM Ta TOHSATTS €KOHOMIKHM HPUPOJIOKOPUCTYBaHHS. Poinb 1
3HAUEHHS EKOJIOTIYHOi OCBiTH. EKOIOTiIYHI HACTIAKKM HAayKOBO-TEXHIYHOTO mporpecy. PunHkKoBa
€KOHOMIKa 1 pal{ioHaJIbHEe IPUPOIOKOPUCTYBaHHS. BIUIMB €KOHOMIYHOT CTPYKTYpPH Ha HABKOJIMIIIHE
cepeloBUILe: MiAXiJ «BUTpAaTU-BUIYCK». LIInsxu mominmeHHs exosoriynoi cutyarii. HeoOxigHicTh
exosorizanii BupoOHunTBa. CTpyKTypa [Jep>KaBHOTO amapary yIpaBiIiHHSA palioHaJIbHUM
IPUPOJOKOPUCTYBAHHAM. MOHITOPUHT €eKTUBHOCTI IPUPOJOOXOPOHHOT MOJIITHKH.

[TonsTTs mpupomuux pecypciB. JlocTymHi, moBeneHi ab0 peaybHI 3amacu, MOTCHINNHHI 49U
3aranbHi mpupoaHi pecypeu. Knacudikaiis nmpupoaHUX pecypciB (3a MOXOMKCHHSIM, 32 BUIAMH
rOCTIOJIAPChKOT0 BUKOPHUCTAHHS, 3a O3HaKow BuueprnHocTi). Kamactpu Tta ix Bumu. I[loHsATTS 1
CYTHICTh €KOHOMIYHOI OLIIHKM IPUPOAHUX pecypciB. Meta, kputepii 1 00’ €KTH €KOHOMIYHOT OLIHKU



OpUPOIHUX pecypciB. EKOHOMIUHA OLliHKAa MiHEpaIbHO-CUPOBUHHUX PECYPCiB, JICOBUX, BOJHHX).
MeTtoau €KOHOMIYHO1 OILIHKK HPHUPOAHHUX PECypcCiB (BUTpaTHA KOHIEHIIISA, pe3yJbTaTHUMA IMiIXi,
PEHTHUI, KOHIIETLisi 6E3KOITOBHOCTI IPUPOAHUX pecypciB). PUHKOBA OIliHKA MPUPOAHUX PECYpPCIB
(MeToJ YMOBHOI OI[IHKM, METOJ BH3HAYE€HHS TPAHCIOPTHUX BHUTPAT, METOA PO3PAXyHKY
reloHicTUYHOI 1iHK). HeyTuninapui popMu cTaBiIeHHS JIOAWHU 0 MPUPOIH (alanTHBHA, IHTUMHA
Ta ecreTuyHa). Po3paxyHOK 3arajibHOI €KOHOMIYHOI LIHHOCTI HIPUPOJM Ha IIJCTaBl IOKa3HUKIB
BapTOCTI BUKOPUCTaHHA 1 HE BHUKOPHCTAHHS, BapTOCTI BIJKJIAJCHOI albTEpPHATUBU Ta BapTOCTI
icHyBaHHS. [[pyHIMIY BUKOPUCTAHHS 1 POJIb IPUPOIHUX PECYPCIB Y CYCHUIBHOMY PO3BUTKY. Y MOBU
CTIHKOCTI EKOHOMIYHOTO pO3BUTKY. EKOJIOro-eKOHOMIYHa CYTHICTH HPHPOJHO-PECYPCHOTO
noTeHiiany. Xapakrepuctuka Tepurtopii [IPIT sk cuctemu. OcoOIMBOCTI B3a€MO3B’SI3KiB Ha
teputopisix ITPII Ta ix BmactuBocti. TeputopiansHo-BupoOHnYi komruiekcu (TBK) — edextuBHa
dbopma opranizaiiii BApOOHHIITBA 1 BAKOPUCTAHHS MIPUPOTHUX pecypciB. YMoBH s ctBopeHHs TBK,
HOro OCHOBHI €JIEMEHTH Ta IEePEBar.

CytHicTb, QyHKIII, 00’€KTH 1 OCHOBHI PO3JLIM CTaTUCTUKUA HABKOJHUIIHBOTO CEPEOBHILA.
OCHOBHI CTaTHCTUYHI TOKAa3HUKH 3 OXOPOHH Ta PAlliOHAJHLHOTO BHKOPHCTAHHS BOJHUX PECypCiB
(3aranbpHa KUTBKICTh BOJIHUX PECYPCIB, IX pO3MIIIEHHS IO TEPUTOPIi, TUTOME 3a0€31eUeHHs BOJHUMU
pecypcamu, 3a0ip BOAM, KiJIBKICTh CBIXKOI BOJW JJISl CIIOKMBAHHS, PO3MIp BTpaT, 00CsAT 000pOTHOL
BOJIM, CKUJaHHS CTIYHUX BOJ). AHaJI3 CTATUCTHKH 3 OXOPOHH aTMOC(HEPHOTO MOBITPs (BUKUIU Ta
BUIUICHHSI IIKIUTMBUX PEYOBUH B aTMOC(EPHE MOBITPS, CTYIIHb BIIOBIIOBAHHS IIKIJTUBUX PEUOBHH,
nuToMi BUKMIH Ha 1 ocoby Ta Ha 1 kM2 mutomri). AHaJi3 3eMeNbHUX i JIICOBHX pecypciB (3araapHa
KUTBKICTB JIICOBUX 1 3eMEIIBHUX PECypCiB, X pO3MOILUI IO TEpUTOPii, mUTOMa 3a0e3neueHicTh Ha |
ocoby Ta Ha 1 KM? MIIOMIi, KiNBKiCTh BUKOPHCTAHUX PECYPCiB, iX AKICTE).

[ToHATTS TPHPOTOOXOPOHHOI [isUTbHOCTI. EKOHOMIYWHI TiAXOAW OO0 IJIAHYBaHHS —Ta
porpaMmyBaHHs IPUPOA0OXOPOHHOT AistbHOCTI. [TpupogooxoponHi 3axoau Ta ix Buau. EkoHOMIYH1
HiXO0TU 710 OXOPOHH aTMOC(EPHOTO MOBITPS; BOJHHUX Ta 3eMEIBHUX PECYPCiB; Y chepi 3aXOpOHEHHS
1 yTuiizamii BIAXOJIB; OXOPOHM HAJAp, POCIMHHOIO 1 TBApUHHOIO CBITY; OXOPOHHM INPHPOJHO-
3anoBigHOTO (OHAY; HAllIOHATBFHUX MPOTPaM OXOPOHU HABKOJHUIIHROTO cepenoBuina. Exonoriyxi,
colianbHi, €eKOHOMIYHI pe3yJbTaTH MPHUPOJOOXOPOHHMX 3aXOJiB Ta iX ckianoBi. [HTerpoBaHuii
COIIATbHO-€KOHOMIUHUM Pe3yJbTaT MPUPOJTOOXOPOHHOI AISUTBHOCTI. BUMOTH 70 €KOHOMIYHOTO
OOTpYHTYBaHHS  MPUPOJOOXOPOHHUX  3axomiB.  [loKa3HMKM  €eKONIOTiyHOi  e(PEeKTHUBHOCTI
IPUPOJIOOXOPOHHUX BUTpar. 3arajibHa (aOCoNIIOTHA) €QEeKTUBHICTh KalliTaJlOBKJIAIEHb Y
HOPUPOJOOXOPOHHY AisuibHICTh. [lOpiBHANIBHA €KOHOMIYHA €(peKTHBHICTh. UMCTHIl €KOHOMIYHMI
e(eKT MPUPOJOOXOPOHHUX 3aX0/11B, HOTO PO3PAXYHKH, BUJIH, LIIJIl TA YMOBHU 3aCTOCYBAaHHS (UUCTUM
e€KOHOMIUYHUN edeKT, (aKTUYHUH 1 OYIKyBaHUHM, NOJATKOBMH BiJ] MOBTOPHOIO BUKOPUCTAHHS
BinxomiB. [lpuBeneHi BUTpaTH, KamiTalbHI BKJIAJEHHS, 1X OKYIIHICTh, MOTOYHI €KCIUTyaTalliiHi
BUTpaTH. AOCOJIIOTHA Ta MOPIBHSJIbHA €KOHOMiYHA €(EeKTHBHICTh NMPHUPOJIOOXOPOHHHUX 3aXOliB.
BpaxyBanHsi (akTopiB uYacy NpH TNPOBEACHHI €KOJIOro-€KOHOMIYHUX OILIHOK €(QEeKTUBHOCTI.
B3aemo3B’s130k ekoHOMikM Ta ekonorii. Knacudikamiss mopyiieHbp HaBKOJIMIIHBOTO MPHPOIHOTO
cepenoBuma. [lpuumHM Ta JDKepena TMOpPYIIEHb HABKOJWIIHBOTO MPUPOIAHOTO CEPEOBHUIIIA.
Knacudikarist 30MTKIB Ta iX XapakTepucTHKa. EKOHOMIYHUI, €KOIOTIYHHH, €KOJIOT0-eKOHOMIYHHH,
ColLllaJIbHUH, COLIaIbHO-€KOHOMIYHUMN, TICUXOJOTIYHHUM, MOPaJIbHO-€TUYHUI Ta €CTEeTHYHI 30MTKH.
[Migxogu mIOmO BH3HAYEHHS 30UTKIB: €KOJIOrO-€KOHOMIYHUX, €KOJIOTIYHHMX, COLIadbHUX Ta
eKOHOMIUHUX. MexaHi3M ¢GopMyBaHHS €KOHOMIYHOTrO 30uTKy. [IpsiMi Ta HempsMi €KOHOMIYHI
30uTKu. DakTOpH, BiJl SKUX 3aJEKUTh BEIMYMHA E€KOHOMIYHOTO 30UTKY. MeToau BHU3HAYEHHS
€KOHOMIUHUX 30MTKIB: METOJ] KOHTPOJbHUX pPalOHIB, aHANITUYHUI, 1HOpMaliiiHe 3a0e3neueHHs
PO3paxyHKiB.

30uTku Bif 3a0pyaHeHHs aTMochepHoro moBiTps. [Ipupoani Ta aHTpomoreHHi (axTopu
3a0pyaHeHHs atMochepu. EkoHoMiuH1 30UTKH Bij 3a0pyIHEHHS aTMOcepHOoro nopitps. Metoauka
po3paxyHKy 30WMTKIB Bif 3a0pymHeHHs artMmochepHoro moBitps. OCHOBHI HamNpsSIMKA OXOPOHH
NOBITPsIHOTO OaceliHy, eKOoHOMiyHi acmekTh. CaHITapHO-TEXHIYHI 3aXOJM 3 OXOPOHH TMOBITPS.
Bapricte 3axomiB 3 OXOpoHHM TOBITpsA. 30UTKM Bix 3a0pyAHEHHS BOJHUX 00 €KTIB.
BopozabesneueHicts 1 pe3epBu BojonocradanHs. [IoHATTS palioHAaJIbHOTO BOJOKOPUCTYBAaHHS Ta



OCHOBHI Horo HampsiMu. JIxeperna 3a0pyIHeHHS BOJHUX 00’ €KTiB. BOI0OOXOPOHHI 30HM Ta BUTpaTu
Ha iX ynpoBamkeHHs. HaponHorocnogapceke 3HaU€HHsI BOJHOTO Jkepesa. MeToanka BUSHAYEeHHS
€KOHOMIYHOT0 30UTKY BiJ 3a0pyaHEHHS BOAHUX 00’€kTiB. EKOHOMIYHMI acmekT panioHaJIbHOTO
BUKOPHUCTAHHSI BOJIHUX pecypciB. EKOHOMIYHI 30MTKH BiJl HOPYIICHHS 3€MeJIb. 3eMEeIIbHI PECYpPCH K
3aci0 BUpoOHMITBA. EKOHOMIYHA pPOAIOUICTH IpyHTIB. HeratwBHi Ta MO3WUTHBHI (DaKTOPH, IO
BIUIMBAIOTh HA POJIOYICTh IPYHTIB. OCHOBHI HaNPsIMKU PalliOHAJIBHOTO BUKOPUCTAHHS T4 OXOPOHU
3eMeNnbHUX pecypciB. ExoHOMiuHI 30MTKM BiAg MOpYyHIICHHS 3eMeib. EKOHOMIYHHN acmeKT
paLioHaJbHOrO 3eMiIeKOpUCTyBaHHSA. CTaH rOCHOAAPCHKOrO BUKOPHUCTaHHS 3€MENIbHUX PECYPCIB.
3a0pynHEeHHs] 3eMEIbHHUX YTilb B arpornpoMHUCIOBOMY BHPOOHHLTBI. OCOOIMBOCTI PO3paxyHKY
30UTKIB B arponpoMHUCIIOBOMY cekTopi. CriocoOu BH3HAYEHHS BapTOCTI PEKYIbTHUBALIMHUX POOIT.
OCHOBHI IIJTSIXY TOMIMIIEHHS BUKOPUCTAHHS Ta OXOPOHU 3€MENIbHUX YTi/Ib.

OcHOBHI MexXaHi3MM eKOHOMiKM TpUpoAoOKopUcTyBaHHsl. OCHOBHI aJMiHICTPAaTHBHO-
NpaBOBI MEXaHI3MU 3aXHCTy HaBKOJMIIHBOTO cepefoBula. EKOHOMIYHMN MeXaHi3M OXOpPOHHU
HaBKOJIMIIHBOTO cepenoBumia Ta Horo wera. OcHOBHI 3aBiaHHA. CucTeMa €KOHOMIYHOIO
CTHMYITFOBaHHS TPUPOTOOXOPOHHOT AISTBHOCTI 1 ii IHCTPYMEHTH. Y TOCKOHAJICHHS I[IHOYTBOPEHHS 3
BpaxyBaHHSIM eKOHOMIYHMX (¢akTopiB. Exonoriune omnoxarkyBanHsa. llogaTkoBi minbru.
KpenutyBanus exosoriunoi misutbHOCTi. TopriBist mineH3isMu. PO3BUTOK eKonoOTiyHHX (DOHIIB.
Po3pobka exosnoriunux mnporpaM. PuHok ekonoriunux mnociyr. Cucrema «3acTaBa-IOBEPHEHHS.
Exosoriune ctpaxyBaHHS Ta HOro 00’€KTH. EKOHOMIYHI aCleKTH CydacHOI €KOJIOTIYHOI TMOJITHKH.
MexaHi3MHU CTUMYITIOBaHHSI TPUBATHOTO KariTany. Cuctema Aep)kaBHUX rapaHTii O KpeiuTaMm.

ExoHOMIUHI HOpMAaTHBH 1 JIMITH TpH 3a0pyIHEHHI HAaBKOJHUIIHBOTO cepenoBuma. [lnarta 3a
3a0pyaHenHs. [lnarexi i mogaTku 3a 3a0pyaHeHHs. @iHAHCOBI HOPMHU, HOPMATUBH 1 JIMITH MiJ 4ac
BUKOPUCTAHHS MPUPOJHMUX pecypciB. PiHaHCOBI caHKIIi 1 mTpadu 3a €KOJOTiYHI MOPYIICHHS.
Hopmatusni ta nuromi Bukuau. Cyocunii. Cuctema o60B’s13k0B01 BignosigansHoCTi. [logatku 3a
3a0pynueHHs. [logaTku 3a eKOJIOTIYHO IIKIUIMBY JJISl CIIOKMBAUiB MPOAyKIiro. [InaTa 3a moBepHyTi
BUKUJM 1 TEXHOJIOTIYHI IpeMii 3a BUKOPUCTAaHHS NpHuponao3depirarounx TexHoiorii. Ilogarkosi
niaeru. Cuctema JileH31H, KymiBis-npojax MpaB Ha 3a0pynHeHHs. CTBOPEHHS CHCTEMH MBI,
CHPSIMOBAHUX Ha PO3BUTOK €KOJIOT0-0€3MeYHNX BUPOOHUIITB, THYUYKI €KOMOAATKN Ha MPOAYKT.

OcHoBHe npu3HaueHHA miaTexiB. Jxepena miuatexiB. EkoHOMIuHUI 3MICT 0a30BOi CTaBKH.
Po3paxyHok 300py 3a BUKHAM CTalllOHApHUMM Ta MEPECyBHUMHU JIKepenaMu 3a0pyJHEHHs
atMocdepHoro noBiTps. Po3paxyHok 300py 3a 3a0pyaHEHHS MOBEPXHEBUX BOJOWM Ta PO3MIIIICHHS
BIJIXO/IB.

IIpupogooxoponne iHcnexkTtyBanHs. Ckian Ta TOBHOBaKEHHsS JlepKaBHOI €KOJOTTYHOL
iHcnekii. IlomoxxenHs mpo [lepkaBHy €KOJOriyHy 1HCHEKLil0 MiHicTepcTBA OXOpPOHHU
HABKOJIMIIIHBOTO MPUPOJHOrO cepenoBuina YkpaiHu. OcHOBHI 3aBlaHHS Ta QyHKuii Jlep>kaBHOi
exosoriyHoi iHcmekuii. IlpaBa ekomoriynoi iHcmekmii. [locmyru, ski MOXyThb HaJgaBaTHCS
nigposaiiamu JlepxaBHoi ekosoriyHoi iHcnekuii. [Topsaok opranizaiii iHCIEKTOPCHKUX MEPEBIPOK.
Merta iHcnieKTOpchKoi nepeBipku. Ilopsiiok mpoBeneHHs MepeBipku pexUMHUX 00’ €ekTiB. Ilepemik
000B’SI3KOBHUX JOKYMEHTIB, 5Kl IOBUHEH MaTH 1HCHEKTOp NP MpOBeACHHI nepeBipku. OO0B’A3Ku
KepiBHHLITBA O0’€KTy IiJ 4yac MpoBeAeHHs mnepeBipku. dakropu, [Ki BH3HAYAIOTh YacTOTY
MIPOBEJICHHS NepeBIpKU 00’ €KTIB 3 MUTaHb OXOPOHHU HABKOJIMIIHBOTO cepepoBulia. Bunu nepeBipok
Ta iX xapakrepucTuka. [lopsiok npoBeneHHs iHCIIEKTOPChKO1 epeBipku. [TinroroBka 10 nepeBipkHu.
[lepenik JOKYMEHTIB, 3 SIKUMH [TOBUHEH 03HAHOMHUTHCS 1HCIIEKTOP B XOJI1 MIITOTOBKU J0 NEPEBIPKHU.
JlokymeHTH, gKi HeoO0XiTHO opOpMUTH Ul TPOBEEHHS nepeBipku. JJokymeHTanbHe oopmiieHHs
pe3yNbTaTIB MEePEBIPKU: «AKT MepeBIPKU TOTPUMaHHS BUMOT IPUPOI00XOPOHHOT0 3aKOHOJABCTBAY,
HPUITUC, TPOTOKOJI. [TosI0’KeHHS PO TPOMAJICHKUX 1HCIEKTOPIB 3 0XOPOHM AOBKLLIA. Opranizaris
JUSUTBHOCTI TPOMAJCHKUX 1HCTIEKTOPIB, [lopsaok iX Mpu3HAuYeHHSA Ta KOOPAWHALS iX AiSUIBHOCTI.
[IpaBa Ta 0OOB’A3KM TPOMAACHKHX IHCHEKTOPIB, I030aBJIEHHS IOBHOBAKE€Hb I'POMAJICHKOIO
IHCIIEKTOpA.

[TopsiioK MpOBeACHHS IHCIEKTOPCHKOI MEPEBIPKU CTAIllOHAPHUX JKepel 3a0pyAHeHHS . AHaIi3
MIPUYHH BUSBJICHOTO HAJHOPMATHUBHOTO 1 HAJ JIMITHOTO BHKHUIIB. PO3paxyHOK HaJHOPMAaTUBHOTO
BUKHIY Ta TepMiHy poOOTH JpKepena B peXHMMI HaJHOpPMAaTUBHOro BHKHAY. IlepeBipka pobotu



CaHITapHO-TIPOMHUCIIOBOI  JabopaTopil: KaapoBa, 3a0e3MEUEHICTb, HOPMATHBHO-TEXHIYHA Ta
METOJMYHA JOKYMEHTAIlisl, Mpuiaau 1 OOJaJHAHHS, BEICHHs >XypHAJIiB TEPBUHHOTO OOIIKY.
[TepeBipka mepecyBHHX JKEpen 3a0pyaHeHHs atMochepHoro moBiTps. Pe3ynpTat mepeBipku, siKi
MOBHHHI OyTH BimoOpaxeHi y akTi nepeBipku. [lepeBipka HasIBHOCTI, OCHAIIIEHOCT] Ta 3a0e3MeUeHHs
MOYJIMBOCTI  po0OoTH  KOHTpoibHO-perymoBanbHux nyHkTiB  (KPII). IlepeBipka BMicTy
3a0pyIHIOBAJILHUX PEUYOBHH Yy BUKU/IAX BIAIpaIlbOBaHUX ra3iB aBTOMOO1LIIB.

[TepeBipka BomocmoxuBaHHA. llepeBipka CHCTEMH pPO3JIJICHHS, OYMIICHHS 1 BiJBEICHHS
MIPOMHKCIIOBUX 1 TOCMOJIAPChKO-IOOYTOBUX CTIYHMX BOJ. IlepeBipka mnpoTuaBapiiHUX 3aXOiB,
3a(ikcOBaHUX BHIIAJKIB aBapii, MPUIHHATUX 3aXOJIB IO iX JIKBiAawii, po3MipiB HaHECEHUX 30UTKIB
Ta CaHKI[IA MPUUHATHX a0 BHUHHUX oci0. IlepeBipka BigoMuoro j1abopaTOpHOTO KOHTPOJIIO Ha
HiANPUEMCTBI: BiJIMOBITHOCTI HAsSBHUX MPHUMILIEHb, arecTamii, oOiagHaHHs, (AaXOBOro piBHS
nepconany. IlepeBipka MOTEHIINHUX JpKepen 3a0pyIHEHHsS MOBEPXHEBUX 1 MIJ36MHHX BOJ Ta
3arajgbHOrO CaHITApPHOTO CTaHy 00’ekTy. IlepeBipka BOJOOXOPOHHOI MisUTBHOCTI: PaIliOHAIBLHOCTI
BUKOPUCTAHHS BOJM, ICHYIOUMX CUCTEM BOJIONIOCTaYaHHS, BUKOPUCTAHHS BOJM Uil pi3HUX MOTPEO.
ExomnoriyHuii KOHTPOJIb 32 BILTMBOM CIJILCHKOTOCIOJAPCHKUX 00’ €KTIB Ha BOAHI pecypcu. I'onoBHa
BIIMIHHICTh BIUIMBY TBAPHUHHMIIbKMX KOMIUIEKCIB Ha BOJHI O00’€KTH BiJ MPOMUCIOBHX 00’ EKTIB.
OcHoBHI JKeperna 3a0pyAHEHHS MOBEPXHEBUX 1 MiI3eMHUX BOJ Ha MPHJIETIIH 10 TBAPUHHHUIIBKOTO
KOMILIEKCY TepuTOpii. EKoMoriyHuil KOHTPOJIb 32 BIUIMBOM CLIBCBKOIOCHOAAPCHKUX O0’€KTIB Ha
BOJIHI PECYPCH.

OCHOBHI 3aBIaHHS Ta MPUHLUIM JEPKABHOTO KOHTPOJIIO 32 BUKOPUCTAHHSAM Ta OXOPOHOIO 1
3eMenb. [HCTIeKTOpChKa TepeBipKa Cy0'eKTiB, MO 3MIHCHIOIOTH TOCHOIAPCHKY MiSIIBHICTh y MEXaxX
BOJIOOXOPOHHMX 30H. OCHOBHI HOpPYIIEHHS 3€MEIbHOIO 3aKOHOJAaBCTBA. (CHOBHI BHMOIHU
3aKOHOJIAaBCTBA YKpaiHW B Taiy3i OXOpoHHW Haap. [loBHOBakeHHS Ta IpaBa OpraHiB JEP>KaBHOTO
re0JIONYHOI0 KOHTPOJIIO Ta OpraHiB JAEp)KaBHOrO TipHHYOro Harisany. [lopsaok iHCIEKTOPCHKOT
nepeBipKy cy0'eKTiB, sIKi BAKOPUCTOBYIOTH HAJpa.

Oprasi3aniifHo-eKOHOMIYHI 3aX0Jy 11010 3a0e3NedeHHs yTHIIi3alii BiIXOAIB 1 3MEHIIEHHS
00csriB X yrBopeHHs. [lopsa10k npoBeAeHHs IHCIEKTOPCHKOI NEPEBIPKU 3 MUTaHb PO3MIILLEHHS Ta
CKJIaJyBaHHS BIIXOAIB. JlepkaBHHI KOHTpOIb Yy cepi AiSIbHOCTI, MOB’S3aHOI 3 MECTULUAAMHU I
arpoximikatamu. OCHOBHI NMPUHIMIIM J€p>KaBHOI MOMTUKH. [opa10K MpoBeAEeHHS 1HCIIEKTOPCHKOI
nepeBipku y cepi IisIbHOCTI, OB’ A3aHOI 3 MECTULHUIAMHU i arpoXiMiKaTaMu.

Jlep»aBHUI KOHTPOJIb JIICIB Ta 1HIIMX POCIMHHUX PECYpPCIB Ta MOBHOBaXEHHsI MiHicTepcTBa
€KOJIOTii Ta OXOpPOHM MpPHUPOJHHUX pecypciB. Etanmm iHCHIEKTOPChKOI MEpeBIpKH CyO'€KTIB
JicOrocrofaploBaHHs. Bumnaaku, Koau cKiIagaeTbcs MPOTOKOJ MPO aAMIHICTPATHUBHI MOPYIICHHS.
Jlep>kaBHUH KOHTpPOJIb Yy Taiy3i OXOPOHH, BUKOPHUCTaHHS Ta BIATBOPEHHS TBAPHUHHOTO CBITY.
[ToBHOBakeHHs opraniB MiHJOBKLLIA Ta JlepaaBHOro JICOBOrO areHTCTBa Y KpaiHu, JlepkkoMiteTy
puOHOro rocmojapcTBa Ta W Horo opraHiB Ha Micusx. [lopsaok NpoBeaeHHsS 1HCIEKTOPCHKOL
NepeBIpKH MHUCIUBCHKUX Yrifb. [lopsnok mpoBeeHHsS 1HCIEKTOPCHKOI MEPEeBIPKU 3 AOTPUMAHHSA
3aKOHOJIaBCTBA B Taly3l OXOpoHM puOHMX  3amaciB.  JlepkaBHUH  KOHTpOJNb 32
PUPOIOKOPUCTYBAHHSIM 1 3alOBIIHUM PEKUMOM Ha TEPUTOPIAX MPUPOJHO-3AMOBIIHOTO (OHTY.
Merta nepkaBHOTO KOHTpoJto. [Topsok MpoBeNeHHS 1HCIEKTOPCHKOI MEpeBIpKU Ha TEPUTOPISX
npupoaHOo-3anoBiqHOTO GoHAY. OdopmieHHS pe3ynbTaTiB TEPEeBIPKU: CKIAJaHHS AaKTIB Ta
IPOTOKOJIIB. Bunaiku, Ko CKJIaAaeThCsl MPOTOKOI PO BUSABJIEHI MOPYIIEHHS.

['on0BHI 3aBOaHHS CIYKOHM €KOJIOTIYHOTO KOHTPOJIO Ha KOpAOHI. EKOJOriYHMI KOHTPOIIb
TPAaHCHOPTHUX 3ac00iB. BUMoru 10 aBToTpaHCcopTHUX 3ac00iB y pa3i MepeBe3eHHs HeOe3MeuyHnX
BaHTaX1B. EKOJIOr1YHNI KOHTPOJIb MOPCHKUX Ta PIYKOBUX CYJ€H: METa Ta MOCI1JOBHICTh EPEBIPKH.
OCHOBHI 3aB/aHHSl €KOJIOTIYHOT'O KOHTPOJIO BaHTaXiB. Buam Ge3nocepeqHHOI0 €KOJIOTriuyHOIro
KOHTpOJIIO BaHTaxy. OcOOJMBOCTI MEpPEeBIPKM BaHTaXIB HAa MOPCHKUX Ta PIYKOBUX CYIHAaX.
Exonoriunuii KOHTPOJIb 00’ €KTIB POCIMHHOTO Ta TBAPMHHOTO CBITY. [lepenik 06’ €KTiB TBApUHHOTO
Ta POCIIMHHOTO CBITY, 5Kl IMJIATAIOTH TIepeBipIll. PamiamiitHuii KOHTPOJIb, OCHOBHI 3aBJaHHs. PiBHI
paiaiiifHoro KOHTPOJIIO BaHTaXIB Oaraxy Ta TPAaHCIIOPTHHUX 3ac00iB, SKi MEPETUHAIOTH JepKABHUN
KOPAOH. XIMIKO-aHATITHYHUNA KOHTPOJIb PEYOBHH.

OCHOBHI  TOpYIIEHHS IPUPOIOOXOPOHHOTO  3aKOHOJMABCTBA. (OCHOBHI  MOPYIICHHS



3aKOHOJIAaBCTBA PO OXOPOHY aTMoc(hepHOro noBiTps. OCHOBHI MOPYIIEHHS BOJHOT'O 3aKOHOIABCTBA.
[TopyiieHHs BOJHOrO 3aKOHOJABCTBA B YAacCTMHI OXOPOHM MOPCHKUX BoA. Jlokaszu, sKi
HiATBEPKYIOTh (DaKTH MOpPYIIEHHS MPaBUJ PALiOHAIFHOT'O BHKOPHCTAHHS BOJHHUX pPecypciB i ix
oxopoHy. OCHOBHI TOpYIIECHHS B raiay3i BUKOpuUcTaHHA Haap. OCHOBHI mMopymieHHsS y cdepi
MOBOJKCHHS 3 Bimxonamu. OCHOBHI TIOPYIIECHHS 3aKOHOJIABCTBA Y cdepi TisIbHOCTI, OB’ sI3aHil 3
necTuuuaaMu M arpoximikatamu. OCHOBHI HOPYIIEHHS NPUPOJOOXOPOHHOIO 3aKOHOJABCTBA IIPO
NPUPOJHO-3aMOBIAHUNA (oHJ. OCHOBHI MOPYLIEHHS €KOJOTIYHOrO 3aKOHOZABCTBA IMijI Yac IMEPETUHY
KOPJIOHY.

[ToBHOBa)K€HHS JIepKABHOI EKOJIOTIYHOI 1HCIEKIIi MO 3acCTOCYBaHHIO Mip BIUIMBY HpHU
HOPYUIEHHI NPUPOJOOXOPOHHOIO 3aKoHoAaBcTBA. OCHOBHI 3aX0Qu BIUIMBY Ta HOPSAOK iX
3aCTOCYBaHHA. AJIMIHICTpaTHBHI 3aX0AH BIUIMBY: MITpad, KOH(ICKAIlisi BUIy4E€HOTO peaAMEeTa, SKUN
CTaB 3HAPSIIAM BYMHEHHS a0o0 Oe3mocepenHiM 00’€KTOM aJMIHICTPAaTHBHOTO IPAaBOTIOPYIIICHHS,
M030aBJICHHS CHEIIAIbHOTO MpaBa, HAJAHOTO JAaHOMY TPOMAISHUHOBI. 3MICT MPOTOKOIY PO
aJIMIHICTpAaTUBHE MPABOIMOPYILIEHHS. 3MICT TOCTAHOBH B CIIPaBIi MPO aIMIHICTpaTUBHE MPABOMOPYIICHHS.
3axomy TUCHUIuTiHApHOTO BIUMBY. Cy0’€KTH, IOAO SIKMX BOHH 3aCTOCOBYIOThCS. [10pSIOK MPUTATHEHHS 10
JMCLIMITTIHAPHOI BIANOBIAATBHOCTI. BifIkoyBaHHs 30UTKIB, 3aBIaHMX MOPYILIEHHSIM PUPOIOOXOPOHHOTO
3aKoHO/aBCTBA. OCHOBHI METOJIMKH PO3paxyHKY 30MTKIB. [TOpsIOK BiIIKOTyBaHHS 30MTKIB FOPHITYHAMHU 1
¢biBuunMu  ocobamu. OOmexeHHs: abo mpurnvHeHHs (iHaHCyBaHHS 00'ekTiB OyniBHMIITBA. OCHOBHI
NPUYKMHU 3aCTOCYBaHH 3aX0/1y BILIMBY. [lopsiiok oOMexkeHHs: ab0 MpUMMHEHHS (TUMYacoBO) Oy/1IBHUIITBA,
PEKOHCTPYKIIil, pO3IIMPEHHsI 00 €KTIB, 1110 BEAETHCS 3 NOPYLIEHHSIM IPUPOIOOXOPOHHOIO 3aKOHO/IABCTBA.
OOMmexenHs abo THMYacoBa 3a00pOHA (3YNMHMHEHHS) BHPOOHWYOI MISUTBHOCTI OKPEMHX ITPOMHCIIOBHX
YCTAQHOBOK, 1I€XIB, MINPHEMCTB, OpraHizaiii i ycraHoB. OCHOBHI IIPUYMHM 3aCTOCYBAHHS 3aXO/y BILIUBY.
[Mopsimox 0OMeKeHHST a00 TUMYACOBOT 3a00POHM (3YITMHEHHST) BUPOOHUYO! isuThHOCTI. [IpunuHeHHs ii
JI03BOJIIB Ta IIpaBa CIELIaJbHOTO BHUKOPUCTaHHA. Buam ckacyBaHHA J103BOJIIB: TUMYAcoBUH 1
ocTaTo4yHuid. [IpuarHN 0CTaTOYHOrO CKaCyBaHHS J03BOJIIB. [IOpSIOK OCTATOYHOTO CKaCyBaHHS J03BOJIB.
[TputsrHeHHs 10 KPUMIHAIBHOT BiAMOBIIaTbHOCTI.

Exousioriuna mnacnmoprusanisi Teputopiii. 3MICT eKONacmopTy TEpPUTOPii: KOMIOHEHTU
HOPUPOJHOTO CEPEeOBHUIIA; HMPUPOAHI 1 MPUPOJHO-AaHTPOIIOTEHHI 00'€KTH; MPUPOAHI KOMILIEKCH,
IPUPOJIHI TEPUTOPIi, SKI OCOOIMBO OXOPOHSIIOTHCS; MPHUPOJHI EKOJOTIYHI CHUCTEMHM; 3aXMCHI,
OXOpOHHI Ta 1HII (YHKLIOHATBHO-TEPUTOPIaTIbHI 30HH; 3€MEJbHI AUISHKU Ta PO3TAIllOBaHI HA HUX
00'€KTH, KOMIUIEKCH, CHUCTEMH; CYO’€KTH TOCHOJApChKOi Ta IHIIOI MiSJIBHOCTI; BIUIMBU Ha
HaBKOJIMIIIHE CEPEJOBUIIE. 3MICT €KOJIOTIYHOTO MAaclopTy HOBEPXHEBUX BOJOWM, peKOMeHAalli
1010 TMIJABUIICHHS CTIMKOCTI €KOJIOT14HOI cucTeMu. OCHOBHI JKepesia BUXITHOT iHpopMaIlii s
CKJIaJIJaHHsI TAcIOPTIB PIUOK: MaTepiald KOMIUIEKCHUX MOJIbOBUX 00OCTEXEHb PIdOK Ta ix OaceiiHiB;
JaHl 0araTopiyHUX CIIOCTEPEXKEHb 33 PEKMMOM IMOBEPXHEBMX 1 MIJI3EMHHUX BOJ; BIIOMOCTI PO
IPUPOJIHI YMOBH PETIOHY; apXiBHI MaTepialy Npo eKCTpeMalbHi MOKa3HUKH T1APOMETEOPOIOrTYHUX
XapaKTePUCTUK;, MaTepiaad 1HKEHEPHO-TIIPOMETEOPOJOTIYHUX 1 CHEIlladbHUX EKCIeTUITIHHIX
JIOCIIJKEeHb; TonorpadivyHi i TeMaTH4HI KapTH 1 IJIaHHU, CKJIa/IeH] 32 MaTepiagamMu aepo(oTo3HOMOK;
JaHi BOJ0OOIIKY; Jlep)kaBHUI BOJHUI KaJacTp; CXEMH KOMIUIEKCHOTO BHKOPHCTaHHS Ta OXOPOHH
BOJHUX pecypciB; JlepkaBHMil 3eMeNbHMI KaJacTp Ta MPUPOAHO-CUILCHKOTOCHOIAPChKE
paifoHyBaHHs TepuTOpii OaceiiHy piuku; (OHIOBI M ornepaTHBHI JaHI HAYKOBUX Ta MPOEKTHUX
opravizauniid. 3MICT €KOJIOro-arpoXiMiYHOrO MacloOpTy 3eMeNbHOI IUISHKH (I0JIs): pOJI0YiCcTh
IPYHTIB (arpoXiMiuHi — TUII 3aCOJICHHS, CTYIIHb 3aCOJIEHHS, BMICT B OpHOMY LIapi IPYHTY TYMYCY 1
(b13UKO-XiMI4HI — KHCJIOTHICTb, JIY’KHICTh Ta arpo(i3uyHi BIACTHUBOCTI — MIUIBHICTD I'PYHTY, BMICT
BOJIOTH); PIBEHD iX 3a0pyAHEHHS BOXKKUMHU METAIAMH, PAIIOHYKIIITaMH, 3aJTUIITIKAMU TTECTUIIU/IIB Ta
IHIIIMMHU TOKCUKAHTaMHU.

Merta naciopTu3anii MicT: po3po0Ka JIIMITIB 1 JOrOBOPIB BUKOPUCTAHHS IPUPOJIHUX PECYPCIB
HiANPUEMCTBAMH MICTa; BU3HAUEHHS TPAHUYHO JIOMYCTUMHUX HAaBAaHTAXKEHb 1 JIMITIB 3a0pyaHEHHS
HABKOJIUIITHBOTO CEPEIOBHINA IMiAMPUEMCTBAMH, BU3HAUEHHS IUIATEXKIB MIAMPUEMCTB MiCTa 3a
BUKOPUCTAHHS TPHUPOIHUX pECypciB 1 3a0pyJHEHHS HABKOJHMIIHBOTO CEPEIOBHUIIA; NMPUHHATTS
€KOJIOTIYHOTO CTAaTyCy MicTa Ta MOro paioHiB (Oe3meuHuii, HeOe3MeUyHnH, HaI3BUYAHUIN TOIIO);
PO3poOKa 3aX0iB MIOJ0 €KOJIOTTYHOTO W COIIaIbHOTO 3aXUCTY HACETICHHS.



3MICT €KOJIOTIYHOTO MAacHopTy aAMIHICTPAaTUBHUX OJMHHUIb. 3arajibHa XapaKTepUCTHKA.
dizuko-reorpadiuna xapakrepuctuka. Bupoounumii komruiekc. [leperik ekoaoriyHo HeOe3MeuHnx
00’exTiB. XapaKTepUCTHKAa OCHOBHUX JpKepen 3a0pyaHeHHs aTtMmocdepHoro mositps. Cran
BUKOPHUCTAHHS Ta OXOPOHM BOJHHMX 00’€kTiB. 3emenbHI pecypcu. JlicoBi pecypcu. Hanpa.
TBapunHwmii 1 pocauauuil cBit. [IpuponHo-3anoBinuuii Gonn. @opmMyBaHHS E€KOJIOTTYHOI MEpExKi.
XapakTepucTUKa CTaHy IMOBOJDKEHHS 3 BIAXOAAaMHU (IIPOMHCIOBUMH, MOBOKEHHS 3 OTPYHHUMH
pEYOBMHAMU, TBEPAUMHU OOYTOBUMH BiJXOJaMH, TIOBOKEHHS 3 HETPUIATHUMHU Ta 3a00pOHEHUMHU
JI0 BUKOPUCTAHHS TMIECTULMJIAMHU Ta OTpyTOoXiMmikaramu. SnaepHa Ta pagiamiiiHa Oe3rneka.
Exonoriunuii koHTposb. Jlep)kaBHUN KOHTPOJIb 32 JOTPHUMAHHSM BHMOI HPUPOIOOXOPOHHOTO
3aK0HO1aBcTBa. EKooriuH1 mpo6ieMu: OCHOBHI YMHHUKH Ta KPUTEPIi ISl BA3HAYEHHS IPIOPUTETIB;
BU3HAYEHHS MPIOPUTETHUX POOIIeM; aHaIli3 TPIOPUTETHUX MTPOOIIEM.

Ilimi 1 3aBmaHHSA €KOJIOTIYHOI macmopTtu3amii 00’ekTiB. [lacmopTuzamiss MOTEHIIHHO
HeOe3neyHux 00’€KTiB. MeToM0MOTi4HI OCOOIUBOCTI €KOJOTIYHOT MacMOpTH3AIlil MPOMHUCIOBUX
00’exTiB 1 Texnomnorii. [locninoBuicTe nacnoptuzariiii. CTpykTypa i 3MICT €KOJOTIYHOTO MaclopTy
HiAnpueMcTBa. 3araibHi AaHi mpo mianpueMcTBo. Llexu 1 BupoOHHMUI 00’ekTH. BukopucTaHHS
3eMeJIbHUX pecypciB(BiABEIEHHSI 3eMelb B TUMYAacOBE€ BUKOPHUCTaHHs). JlaHi Mo peKkynbTUBAIli
MNOPYIICHUX 3eMeJb 1 3HITTSA MOPYIICHOTO IIapy IPYHTY. XapakTep CHpPOBHHHU, BUKOPHUCTAHHS
MaTepiaJbHUX 1 eHEPreTUYHUX pecypciB. BUTpatu cMpoBUHU 1 JONOMIXKHUX MaTepialibHUX PECYPCIB.
Burpatun enepropecypciB. XapakTepucTHKa BUKUAIB B aTMocdepy. XapaKTepUCTHKA JKepel
BUKH/IIB B aTMOC(epy, XapaKTepUCTHKA BUKUIIB IIKIJIMBUX PEYOBHUH B IJIOMY IO MiANPHUEMCTBY.
JlaHi Ipo TPAHCIIOPT ITiIIPUEMCTBA. XapaKTePUCTUKA BOJOIIOCTaYaHH 1 BOAOBiIBeIeHHs. KiTbKICTh
BOJM, SIKa BiAOMpAeThCsA 3 BOJHHMX 00 €KTIB, BUKOPHUCTAHOI 1 MepeAaHoi 1HIIUM ITiAMPUEMCTBAM,
XapaKTEPUCTHKA JPKEPEeT CTIYHUX BOJ, OYMCHUX CHCTEM, BOJOOYHMCHUX CHUCTEM. XapaKTEPUCTHUKA
BIIXO/iB. XapaKTepHCTHKa BIIXOMiB, IO YTBOPIOIOTbCA Ha MIJIPUEMCTBI, XapaKTEePUCTHUKA
OCHOBHHX TIIOJIITOHIB 1 HAaKOMHMYyBayiB, MPU3HAYCHHUX UIsI 3aXOPOHEHHS (CKIIQAyBaHHS) BiIXOIIB.
[Topsimox BBeIEHHS Jep>KaBHOIO OOJIKY Ta macmopTu3auis BiaxoziB. CkiaJaHHs macmnopTa Miclib
BUJIaJICHHS B1AX0A1B. J[aH1 3 €KOJIOT0-€KOHOMIYHOT JIISITBHOCTI MiANpUeEMCTBA. Po3mipu miiaTexis 3a
BUKUJU(CKUM) 3a0pyTHIOIOYMX PEYOBUH B HABKOJIMIIHE CEPENOBMINE 1 PO3MILIEHHS BIIXOJIB.
Po3paxyHku HOPM TPaHUYHOIONYCTUMHX BUKHUIB, CKHIIB, IIKIJIMBUX BIUIMBIB.

Teoperuuni 3acaau crajgoro po3BUTKY CouioJioriudi, eKOHOMIYHI Ta €KOJIOTiYHI acTeKTH
cTparerii cTajgoro po3BuTKy. [IoHATTS ,,cTanuii pO3BUTOK”, OCHOBHI MOJIOKEHHS KOHLIEMIII CTaIOro
po3BuTKy. dakTopH, SIKI BU3HAYalOTh CTaJIMil pPO3BUTOK. IcTOpisi KOHIENIIi CTajgoro pO3BUTKY.
BuHUKHEHHSI TepMiHYy «CTaluil po3BUTOK». TeopeTHuHi 3acajd 3axUCTy HABKOJIHMIIHBOTO
npupoaHoro cepenosuina. COIIOEKOJOTIYHI aCHEeKTH CTpaTerii CTajoro po3BUTKY. I[IpuHuunum
cTasnoro po3BuTKy. [IpuunHu rnobanbHOT KpU3H JIIOACHKOI MUBLMIZalii Ta i ckimamosi. Konmemnis
CTaJIOr0 PO3BHUTKY JIFOJICHKOT IIMBLTi3AIi].

ExonoriuHa, eKOHOMIYHa Ta CollialbHA CKJIaJOBi CTAlOro pPO3BUTKY. JleprkaBHA MOJITHKA
PETyIIOBaHHS KOXHOI cki1amoBoi. OcoOMMBOCTI peanizailii Jep>KaBHOT MOJITUKH MO0 CKJIaJO0BHX
CTaJIOT0 PO3BUTKY Y PO3BUHYTHX KpaiHax Ta KpaiHax, 110 pO3BUBAIOTHCA.

111 po3BUTKY THUCSHOMTTS. Ll cTanoro po3BUTKy. 3aB/laHHS Ta 1HAUKATOPH LJIeH CTanoro
po3BuTKy. Lnsxu AOCATHEHHS WLiIeH CTaJoro poO3BUTKY. AjamnTailis I00adbHUX MLiJIeH 10
HalllOHAJTBLHUX 0coOMMBOCTE. KOHTPOIIh 32 OCATHEHHAM Iiyiel ctaoro po3Butky. Poms [TIPOOH y
peamizauii LICP B YkpaiHi.

Crparerisi cTajioro po3BHTKY perioHiB pizHoro tumy i crarycy. OcBita a4s crajnaoro
PO3BHUTKY. [HIUKAaTOPH CTANIOT0 PO3BUTKY Ta CUCTEMA INTOOANIBHUX BUMIpIB cTiiikocTi. BukopucTtanns
1HJIMKATOPIB CTAJIOTO PO3BUTKY JJIsl MOPIBHIHHS Mporpecy KpaiH. BuMipioBaHHS CTalloro po3BUTKY.
HopmyBanHsi Ta iHTerpyBaHHs 1HJEKCIB CTajqoro po3BUTKY. [loporoBi 3HaueHHS i1HIUKATOPIB.
CTUMyYISATOPH Ta JECTUMYIISITOPU CTAIOTO PO3BUTKY. CTYIHL TapMOHIi3aIlii.

[{imi pO3BUTKY THUCSYONITTS B TIJIOOAIbHOMY Ta YyKpaiHCbKOMY KOHTekcTi. CorlianbpHa,
€KOHOMIYHA Ta €KOJIOTIYHA CKJIQJ0B1 CTAJIOTO PO3BUTKY: MapaMeTpH, Kputepii, Ta iH. KoHmeniis
CTaJIOr0 PO3BUTKY YKpaiHu. DaKTOpu HECTIMKOCTI po3BUTKY. OcoOMMBOCTI nepexony YKpaiHu 10



crajoro po3BUTKy. CydacHa KOHIEMIIs PO3BUTKY YKpaiHH, 3aKjajieHa y mporpami «YkpaiHa —
2020». Konmemnmii cramoro po3BuTKy Mict Ykpainu (Yxkropoaa, Kuesa, JIbBoBa, CeBacTomods,
Honenpka Ta iH.). Crpateris exojoriunoi Oe3meku YKpaiHu. 3acagul CTaJoro pO3BUTKY SK
METO/I0JI0TIYHA OCHOBA ()OpPMYBaHHsI HAI[IOHAJIBHOI €KOJIOTIYHOT MOJIITUKH Ha mepiof 10 2020 poky.

Oco0nuBocTi popMyBaHHS KOHIICTINI €KOJIOTIYHOT OCBITH. [IpMHIMIIU OCBITH AJI CTajIoro
pO3BUTKY: BripoBajkeHHs cTpaTerii crajoro po3BUTKY y chepy ocBith. HaykoBuil Ta OCBITHIH
BUMIpPHU CTAJIOTO PO3BUTKY CYCIUIbCTBA. POJIb HAyKM Ta OCBITH y BU3HAYCHHI 3aCa]] CTAJIOTO PO3BUTKY.
3MiIHeHHS] HAYKOBOi 0a3H 3 METOIO CTAJIOr0 PO3BUTKY 1 HOBOTO yrpasiiiHHs. [lepeopieHTarliss OCBITH
Ha CTanuil po3BUTOK. J[iJIOBI Ta iMiTaIlilfHI iTPX y OCBITI AJISl CTAJIOTO PO3BUTKY.

['moGanbH1 Moeni CBITOBOTO po3BUTKY. Kimacudikariis mkiia cydacHoi riobanictuku. L{iHHOCTI
«ryo0anbHOTO TyMaHi3My». [HBalipoHMeHTanbHa mapagurma. [IpuHIMIKM KOHCTPYIOBaHHS MOJENi
KepoBaHOi cTajioi cBiToBOi cuctemu. Konmemniis cydacHoro pamionanizmy M. M. MoiiceeBa. CyTb
CYNEPEYHOCTI «TI00aBHICTh — PETiIOHANBHICTHY. AJIIPMICTCHKI MOJIEIi PO3BUTKY JIFO/ICTBA.

OCHOBHI eTanu CTAHOBJICHHSI Ta B/JOCKOHAJICHHSI CHCTEMH MOHITOPHHIY JOBKLLIS.
CTpykTypa Ta piBHi MOHITOpPMHIY AOBKiILIA. 3apO/UKEHHS TOHATTS «MOHITOpHHI». CydacHe
TPAaKTyBaHHsS IL[bOI'O IOHATTA. 3aBJaHHS MOHITOPUHIY HaBKOJHUIIHBOrO cepenoBuina. CkianoBi
€JIEMEHTH MOHITOPHHTY — CIHOCTEPEKEHHS, aHaji3, MPOrHO3, IPUHHATTA PIlIeHb MPO 3armo0iraHHs
HEraTUBHUM 3MIHaM Yy CTaHi JOBKULISL, iX 3aBHaHHs. Buau anamizy: OioynoriuHuii, XiMiuyHUM,
(bi3nYHMH, EKOJOTIYHUHN, MATEMAaTUYHHN, coniaabHuiA. OCHOBHI METOH IPOTHO3Y: METO/I €KCIIEPTHOT
OIIHKH, METOJI EKCTPAIOJIALII Ta IHTEPIIOIALl, METOJI MOJIeTIOBaHHS. PiBHI, Ha SKUX MPUUMAIOTHCS
pilIeHHsT JUTS TIOKpAIEHHS €KOJIOTIYHOro craHy Oiocdepu, periony um 00’ekTy (MiKHApOIHUM,
MDKAEpKaBHUM, Nep>KaBHUHN, perioHanbHUM, JoKaabHuil). OIiHKa SKOCTI 00’ €KTIB HABKOJIUIIHHOTO
NPUPOIHOTO CEPENIOBHINA SIK Pe3yJbTaT MOHITOPUHTY cTaHy AOBKULIA. [Iponemypu MOHITOpHHTY
JTOBKLJLIA.

['mobanpHa CcHUCTEMa MOHITOPHHTY HAaBKOJMIIHBOTO CEPEIOBUINA. PerioHallbHI CHCTeMHU
MOHITOPHUHTY, JIOKaJbHUI MOHITOPUHI CTaHy NOBKULIA. CHCTEMa KOHTPOIIO CTaHy HPUPOIHOTO
cepenoBuina B YkpaiHi. OCHOBHI 3aB/IaHHSI CUCTEMHU JEP>KaBHOTO MOHITOPUHTY B YKpaiHi. Cy0’ekTu
CHCTEMH MOHITOPUHTY YKpaiHH (OpraHu Jiep»KaBHOI BAKOHABYOI BIIAJIH), IX 3aBAAHHS Ta 3B 30K MIXK
HUMHU. CUCTEMHM KOHTPOJIIO MPUPOIHOrO CEpeNoBHINa B 3apyOLKHMX KpaiHax. CyO’ekTH cucTeMu
MOHITOPUHTY 3apyOiKHUX KpaiH. CHUCTEeMH KOMILJIEKCHOI'O MOHITOPHHIY JOBKULIS Yy NPOBITHUX
KpaiHax cBity: BenuxoOpuranii, CIIA, IlIsemnii. Illotnannii, Himeuuuni, ®panmii, CH/).

[Mpunimnu knacugikamii: 3a peakuisMu CKJIagoBuX 6iocdepu — reodizsnuHuil, 610JI0TTYHUH,
€KOJIOT1YHUH, colllaibHUM; 3a 00’€KTaMHU CEepelloBHUINAa — MOHITOPUHI atMmocdepH, TiapochepH,
aitocdepu, 6iochepu; 3a GakTopaMu Ta JKeperaMu 3a0pyJHEHHS — IHIPEII€EHTHUH MOHITOPHHT,
MOHITOPUHI BUKHJIB B aTMmocepy, B rigpochepy, Ha IPYHTH; 3a IJIOOAJIBHICTIO MIAXOLy —
MOHITOPUHI 030HOBOTO IIapy (NMapHUKOBOro edexty), CBITOBOro OKeaHy, KJiMaTy, MOHITOPUHT
6iocdepu (pyopu 1 payHn), TEHETUIHHA MOHITOPHHT.

ExonoriyHuii MOHITOPUHT JOBKULIS, HANpsSMKH HOTO MisUIbHOCTI. EKONOTIYHHMI KOHTPOJIb.
Buau exonoriyHoro MOHITOPUHTY: 3arajibHUN (CTaHJApTHUMN), onepaTUBHUN (KpU30BUi), poHOBUIT
HayKOBHi1). PiBHI €KOJIOTTYHOTO MOHITOPUHTY.

®OHOBUII MOHITOPMHT 1 HOrO pOJb Yy OIHII cTaHy Oiochepu. 3aBmaHHsS (HOHOBOTO
MoHiTopuHry. IIporpama koHTposto B OlocepHux 3amoBigHMKax. XIMiIUHI PEUOBHHHM, SKi
MIJISTaI0Th KOHTPOJIIO Ha (DOHOBUX CTAHINIAX Ta y Ol0ochepHUX 3amoBITHUKAX.

['moGanpHa cucTeMa MOHITOPUHTY HABKOJHMIIHBOTO MPUPOIHOTO CEPEOBUIIA Ta 11 3aBJaHHS.
PiBHI r1106aJIbHOTO MOHITOPUHTY: IMIIAKTHUHN, periOHaIbHUHN, (POHOBHIA.

Metonosoriyne Ta MeToAuYHe 3a0e3Me4eHHS CHCTEM MOHITOPUHIY A0BKiLIA. TexHiune
Ta mnporpamMHe 3a0e3neyeHHs] MOHITOPUHIY HABKOJHMIIHBOIO TPHPOIHOTO CepeloBHINA.
MetozaonoriyHa Ta METOJMYHA OCHOBA MOHITOPUHIY HaBKOJIMIIHBOTO MPUPOJHOTO CEPEIOBHIIIA.
BuxopucTanHs €1MHOI HayKOBO-METOJAMYHOI 0a3u MpH BUMIPIOBAaHHI IMapaMeTpiB CTaHy JOBKIJUIS.
Kpurtepii a7 MOHITOPUHTY 3a0pyIHIOIOYMX pPEYOBUH Ta TMPIOPUTETHICTh LUX PEUOBHH.
BrpoBamxenHs yHi(iKOBaHUX METO/IIB aHAJII3y Ta MPOTHO3YBAHHS CTaHY JOBKLIIS.

[IpiopuTeTHI HANPSIMKU Cy4acHOI CUCTEMU MOHITOPUHTY JOBKULIA. XiMiuHi, (PI3UKO-XiMiuHi,



¢bi3uuHi, OioNOTIYHI, CaHITapHO-010JIOTIUHI, TOKCUKOJIOTIUHI, PaJiOJOTi4HI METOAN BHU3HAUCHHS
MMOKa3HUKIB, II0 XapaKTePU3YIOTh CKJaJ, BIACTUBOCTI JDKEpes 3a0pyAHEHHS Ta CTaH 00 €KTIB
HNPUPOIHOTO CEPEIOBHIIIA.

3aco0u BU3HAYEHHS MOKa3HUKIB CTaHy MPHPOJHOIO CEpelOBUINA: CTALIOHAPHI, MEPECYBHI,
NEePEeHOCH1, TMCTaHLINHHI, aPOKOCMIYHI Ta iH. ABTOMAaTUYHI CUCTEMH KOHTPOJIIIO CTaHy JOBKULISA, 1X
XapaKTepUCTHKA.

BrpoBapkeHHsT €1MHOI cHCTEMH OOMiHY CTPYKTYpPOBAHHMH MOBIIOMJICHHSAMU Y CHUCTEMI
KOMILIEKCHOTO ~ €KOJIOTIYHOTO MOHITOPUHTY JOBKULISA: KOMIT IOTEpHA TEXHOJIOTiI OOMIHY
JOKyMeHTaMu. BUKoprcTaHHS Cy4acHHUX 3aC00iB KOMII FOTepHU3allii PoIeciB BeACHHs 0a3 Ta OaHKIB
naHux. YHipIKOBaHI CepBepH, iX POJb.

CucreMHO OpraHi3oBaHi HAayKOBO-TEXHIYHI KOMIUIEKCH i3 OJIOYHO-MOAYJIBHUM HPUHIMIIOM
3arajbHOI CTPYKTYpH: MpoOJIeMHO-0opieHTOBaHI Komruiekcu KoHTpoito (ITOKK), texniuni 3acobu
nepeAaBaHHsl 1 TMPHUIMaHHS ONEpaTUBHOI Ta MOTOYHOI iHpopMamii 3 MTYHKTIB TNEPBHHHOTO
MOHITOpHHTY, iH(popmaniiiHo-aHanmiTHyHNi ekceptHuil nentp (IAELL), obnagHanuii moKalbHOIO
KOMIT FOTEPHOIO MEPEKEI0, IHTEPHETOM a00 1HIIMMHU 3ac00aMH OTIEPATHBHOTO 3B’ SI3KY.

3acTocyBaHHS METO/IB KapTyBaHHS Ta KapTorpadyBaHHs €KOJIOT14HOT iH(opMallii, TeXHOJIOT1i
3 BUKOPUCTAHHSM reorpadiuaux iHpopmaniiaux cucreMm. Opranizamis nepenadi MOBiJOMICHHS Ta
(dopMyBaHHS CTATUCTUYHUX 3BITHOCTEH NP0 HaA3BMYalHI CHUTyalli B KOMIIIOTEPHHUX Mepexax
KOPUCTYBaviB Pi3HUX PIBHIB.

VY 10CKOHaIEHHs! HOPMAaTUBHOI'O, METOJIMYHOTO Ta TEXHIUHOTO 3a0€3EeUCHHS.

MoHniTopuHr 06’€KTiB A0BKiNJIs1. XapaKTeprCcTHKa BOAHUX PECypCiB Ha 3emili Ta Ha YKpaiHi.
OcHoBHi (hakTOpHu Ta Kepena 3a0pyIHEHHS BOJOCTOKIB Ta BOJOWM (MPUPOJHI, aHTPOMOTEHHI,
30BHIIHI, BHYTPiBOJAOWMHIIHI, Tomlo). OImiHKa SKOCTI BOJW y piKaX Ta BOAOKWMAax B YMOBax
AHTPOIIOT€HHOI'0 HaBaHTa)XeHH:. ['11poJIoriuHi MOKa3HUKU CepeHbO1 3a0pyAHEHOCTI Ta 3arajlbHOTO
HaBaHTAXCHHS PIYHOTO CTaHY.

JlimiTyrodi Ta perpe3eHTaTUBHI TiAPOXIMiuHI MOKa3HUKHU sKOCTi moBepxHeBUX Boja. BCK Ta
XCK — sk Mipa HasiBHOCTI OpraHIgYHUX 3a0pyIHIOBAJIbHUX PEYOBHH y MOBEPXHEBUX BoJax. ['00BHI
3aBJIaHHS Ta OCHOBHI €JEMEHTH MOHITOPMHTY MOBEPXHEBUX BOJ CyIIi. 3arajbHi HPUHIUIN
po3TalyBaHHSI MYHKTIB CIIOCTEPEXKEHB: CTalllOHApHI, Clelmiaii3oBaHl Ta Tum4yacoBi. Kareropii
NYHKTIB CIIOCTEpeXkeHb. [Iporpamu crocTepexeHb, aBTOMATH30BaHI CHUCTEMHU CIIOCTEPEXEHb Ta
KOHTPOJIIO 32 CTAaHOM BOoJI. MeToau GioTecTyBaHHS SIKOCT1 BOJ.

[TpomucoBi Ta KOMYHaIBbHO-IOOYTOBI CTiuHI BoAu. KOoMIOHEHTH, SKi BU3HAYalOTh y BOJAX,
110 MOCTYIMATh y KaHaTI3aliiHy ouncHy cucteMy. CTaOuIbHICTh cTiyHUX BOoJ. BusnauenHs bCK
CTIUHUX BOJ: CTaHJAPTHUI METOJ, METOJl BUPOOHWYMX CTIYHHMX BOJ 1 METOJ MpPOAYBaHHS KHCHIO.
XiMIYHE CHOXUBAaHHS KHUCHIO. BU3HaueHHs 1HIIMX MMOKa3HMKIB CTIYHHMX BOJI: 3aBHCII PEYOBUHH,
CYXMH 3aJIUILOK, MPOKaPEHUH 3aJIUIIOK, eeKTPONPOBIAHICTh, OKUCIIOBAHICTh BOJIU, XJIOPOEMHICTh
BOJIH, 3araJIbHA JIY’)KHICTh BOJIH.

Jlxepena Ta BUIM 3a0pyAHEHBb CBITOBOTO OKeaHy. BIumiB 3a0pyqHIOBauiB Ta KUTTEIISUIBHICTD
Mopcekux opranizmiB. ['IK 3abpynHioBanbHUX peuoBUH B MoOpcbkoMmy cepepoBuiii. [Ipouecu
CaMOOYHILIEHHSI MOPCHKOI'O CEPEIOBHUIIA BiJl 3a0pyAHEHHS. 3arajibHi BAMOTH JI0 OpraHi3alii Mepexi
MOHITOPHHTY MOPCBHKOTO cepenoBuina. Kareropii myHkTiB cioctepexens. [Iporpamu criocrepexxeHHs
Ta KOHTPOJIIO 32 CTAHOM MOpPCHKHX BOA. Cy4dacHui cTaH 3a0pyIHEHHS CBITOBOTO OKEaHy Ta 3aXO/Au
10 MOKPAIAHHIO MOT0 CTaHy.

OcHOBHI jKepena Ta 3a0pyIHIOBaJIbHI pedoBUHU MOBITpA. Kpurepii caHiTapHO-Tiri€HiYHOI
ominku armochepuoro nositps (I'IK, BIK, JIK, OBYB Ta i1.). Buznauensns nepeniky pe4oBuH, 110
HaJICKUTh KOHTporoBaTH. Oprasizailis CocTepeXeHb Ta KOHTPOIIIO 3a0pyaHEeHHs aTMoc(hepHOro
NOBITPA. 3arajbHl BUMOTHM J0 OpraHizaiii crocrepekeHb 3a 3a0pyAaHeHHsM NoBiTpsa. KiuibkicTh
MIOCTIB CIIOCTEPEKEHb Ta X po3MilleHHs. [IporpaMu Ta CTPOKH CIIOCTEPEKEHbD.

Meroanka Bimbopy mpod arMochepHOro MOBITPS I aHajizy. 3a0e3MedeHHs] BipOTiTHOCTI
pe3yibTariB  cnocrepexeHb. CkimamaHHs Tabnuupe A8 3a0pyaHeHHS — atMochepu Ui
aBTOMAaTH30BaHOi OOPOOKH pe3yabTaTiB aHai3y. POk METeOpOIOTiYHUX CIIOCTEPEKEHb B KOHTPOJII
3a0pyaHeHHsT aTMOc(epHOro MOBITPs. YMOBH MOTOMHU, CIIPHUATINBI JJIs1 HAKOMUYCHHS IIKiIJTHBUX



JOMIIIOK B aTMOC(epi, YTBOPEHHS CMOTY Ta IHIIIMX HETaTUBHUX aTMOC(HEPHUX SBUIII.

CrioctepekeHHs Ha CTalllOHapHUX, MapIIPYTHUX Ta MifQaKeJbHuX MyHKTaX. CriocTepesKeHHs
3a XIMIYHHM CKJIAJJOM OMNaJiB Ta JOKYMEHTallii MeTeocrnocTepekeHb. (OOCTeKEHHS CTaHy
3a0pynHEeHHs aTrMocepu — MeTa, BUIM, 3aco0u. KommsekcHe oOCTeXeHHs. Y3arajJbHEHHs
00CTe)XEeHHsI CTaHy 3a0pyTHEHHS aTMOC(hEpH.

3eMelnbHI pecypcH Ta iX craH. 3eMenbHI pecypcu YKpaiHu, iX cTaH, CKJaj, Ta CTaH POCIUHHOTO
nokpuBy Ha Ykpaini. [lnoma niciB Ykpainu, ix reorpadiuyne po3TanryBaHHs Ta pojib B €KOJIOTIHHOMY
Oamanci. Ilpupomni Ta aHTpomoreHHi (akTopu aerpagaiii I'PYHTIB Ta POCIMHHOTO ITOKPHUBY.
CaniTapHO-Tiri€HIUYHI TOKa3HUKH TIpyHTIB. OCHOBHI NPUHIMIIM OpraHi3amii CHOCTEpEKEHb Ta
KOHTPOJIO pIBHSA 3a0pyIHEHHs IPYHTIB 1 POCIMH MECTHLUIAMHU, BAXKUMH METaJaMH,
pamioHyKIiIaMH, coNsiMH, Tomo. CKIIaganHs KapT 3a0pyIHEHOCTI IPYHTIB 1 POCIMHHOTO MOKPUBY.
BioMOHITOPHHT TOBKIJLIIA.

®daktopu  pamiamiiinoro  3abpyamenHs: Q—, [J—, Y —UpUpOJAHE  paliOAKTHBHE
BUIIPOMIHIOBAaHHS, iX BUHHKHEHHS 1 BIUIMB Ha JKMBI opraHismu. Jlxepena pamaioaKTUBHOTO
3a0pyaHenHs. Pamianiiina o6ctanoBka Ha Ykpaini. CTpyKTypH pajialliiiHOro MOHITOPUHTY YKpaiHH.
Kareropii moctiB crmocTepekeHb Ta KOHTPOJIO pajiamiiiHoro (oHy. ABTOMaTH30BaHAa CHCTEMa
pamianiiHUX CIIOCTEPEIKEHb.

Knacudikamis METOiB MOHITOPHHTY MOBKUUIA: XiMmiuHi, (izuuni, (izuko-ximiuHi Ta iH., iX
npunnunu. [lepeBaru Ta HEAOMIKM XIMIYHUX, (PI3UYHHX Ta (Pi3UKO-XIMIYHMX METOMIB aHami3y
00’€KTIB TOBKULISI. ABTOMaTU30BaH1 Ta JUCTAHIIMHI METOJIH KOHTPOJIO 3a0pyTHEHHS TIOBITPS, BOJI,
I'PYHTIB, POCJIMHHOT'O IOKPUBY, CHITOBOT'O IIOKPHBY, TOILO.

Micue i posb 3a1a4 MoJeTIOBAHHSA B KOMILUIEKCi B3a€MONOB’SI3aHMX 3aJa4 aHAJi3y Ta
TNPOTHO3yBaHHsI eKkoJIoriyHuX mnpoueciB. [IpoGnemMu exosorii Ta MareMaTHYHE MOJICIIOBAHHS.
biocdepa i akTyasnbHICTh MPOOIEMH OXOPOHU HABKOJIMIIHBOTO CEPEAOBHUINA. 3aCTOCYBAaHHS 3ajad
MO/IEJIFOBAHHS 1 IPOTHO3YBaHHs /10 00’ €KTIB HABKOJIUIIHBOTO cepeoBuiia. Knacudikaris Moaenei.
Marematiuni moxemi. OCHOBHI TPUHIMIIA MAaTEMAaTUYHOTO Ta IMITalliHHOTO MOJEIIOBAaHHS.
Mertonosoris MaTeMaTHYHOTO MOJIEIIOBAHHS MPUPOJHOTO cepeloBHIa. ETanu cTBOpeHHsST MoJei.
CuctemMHUM miaXiH 10 BHUBYEHHS MaTeMaTHyHuUX wMmojeneil. [lonsarrs mpo mnporHo3. Meromau
nporuo3yBanHs. Bunu npornosy. [IpuHuunu nporaozyBanss. ETanyu nporao3yBaHHs.

EnemenTapni ¢yHkiii Ta ix BUKOpHCTaHHS B exosorii. Crocobu 3amanns ¢ynkiii. JliHiliHa,
npsMa Ta oOepHEHa MPOMNOpIiOHANbHI 3alexHocTi. ['imepOosiuHa Ta mapaloiliyHa 3aleKHOCTI.
HpoOoBo-niniitHa  ¢yHkmis. PiBasHHa Mixaenica-Menten. (CrerneHeBa, TMOKa3HMKOBI — Ta
norapudmiuni ¢pynkuii. [lpukian 3acTocyBaHHs B €KOJIOT1] MOKa3HUKOBOI 1 Jorapu(mMivyHOi GyHKIIH
(Ha mpuKyIaal po3MHOXKEHHs Oaktepiit). TpuroHoMmeTpuyHi GyHKIIi: 03HAYE€HHS TO rpadiku, OCHOBHI
iX CIIBB1THOLLIEHHS Ta 3aCTOCYBAHHS 1O MOJICJIIOBAHHS MEPIOIMYHUX MPOLIECIB.

[Tonstrst mpo nudepeniianbhi piBHAHHA. 3anaya Komi. [loxinHa Ta ii reoMeTpUYHUMN 3MICT.
Mexaniunuii 3MicT noxigHoi. Oneparii audepeHitoBanHs Ta iHTerpyBaHHs. CrocoOu po3B’s3Ky
nudepeHLiaNbHUX pPIBHSAHB: aHAMITHUHUN (Merox bepnysm, Jlarpanxka Ta 1H.) Ta YHCEIbHUM.
Henoniky aHamTHYHUX METOJIB PO3B’si3aHHs AU(epeHuiadbHUX PiBHAHb. [IOHATTS Npo YMCeNnbHI
metonu. Meton Eitnepa. MoaudikoBanuit meron Eilinepa. Merton Pynre-Kyrra 1-4 mnopsinkis.
[Tpuknaa nmpocToi MaTeMaTUYHOT MOJIEN1 B €KOJIOTIi 13 MOOY/I0BOI0 MOXIAHOT Ta AU(epeHIiaIbHOTO
PIBHSIHHS

[TonsaTTss Habmwxenoro umcna. Kmacudikamis moxubGok HaOmkeHH uncen. AOCOIIOTHA
noxuOka. BiqnocHa moxuOka. @opmu 3anucy HabmmxeHoro uncia. [ToHsaTTs mpo 3Hauym mudpu.
3aokpyraeHHsa yucen. OuiHka MoxXuOOK 3HaueHb PyHKIIH. OcoOIMBOCTI KOMIT IOTEPHOI peaizarii
Mojienei. Buau moMuiok 1 moxuOok mpu KoMmm'roTepHii peanizanii. O6epHeHUI aHaII3 TOXHUOOK.
Knacudikauis monenei.

[Tonsarts mpo cucrtemu audepeHmiabHuX piBHAHB. CrmocoOW pPO3B’SI3KY  CHUCTEM
TuQepeHIiaTbHUX PIBHAHB: aHANITUYHUHN Ta yncenbHuid. Meron Eitnepa. MoaudikoBanuii meron
Eiinepa. Meron Pynre-Kyrra 4-ro mopsky. Ilpuxman 3actocyBaHHs cucTeM AudepeHIliaTbHuX
PIBHSIHB B €KOJIOTII.

[IporHocTnYHi piBHSHHSA. 3aCTOCYBaHHS MPOTHOCTHYHHUX PIBHSHB B MPOOJIEMI €KOJOTIYHOTO



MOHITOPHUHTY. [HTErpyBaHHS MPOTHOCTUYHUX PIBHSHb.

[TobynoBa emmipuyHux Qopmyn rpadidyaum crnocobom. Meron HalMEHIIUX KBaJpaTiB.
CepennbokBanpatnuHe-BiaxwieHHs. Jlucnepcis. MopentoBanHs JTiHIMHUX TpoueciB  (JiHIHUN
perpeciiianii anaiiz). MojemtoBaHHs HeliHIHHUX mporneciB (HemiHiiHMI perpeciiiHuil aHai3).
[ToOymoBa emmipudHoi (GOPMYyJIM METOJOM HAWMEHINHUX KBAJpaTiB JO MOJCITIOBAHHS HEIIHIMHUX
IpolLeciB. 3aCTOCYBaHHS PErPECIMHOIO aHali3y AJis MPOrHO3Y CTaHy JTOBKLUILIS.

3acTtocyBaHHsI MOJeJIOBAHHA B eKoJorii. MojemoBaHHsS JAUHAMIKK — TOMYJISIIIHN.
ExcrnioHeHmianbamii 3aKkoH. Buau Mixk momyssiidHux B3aeMoBigHOCHH. ['imore3n BoabsTepa 1momo
criBicHyBaHHs momyinsnid. JlocmimkeHHs Hainpoctimmx mopaeneil. Mogens Mainbryca. 3akoH
npsIMOT  MPOTOpPIioHATBHOT 3ayieykHOCTI. ['padik 3poctanHs momysnsmii. JlorictuuHne piBHSHHS
ctabumizamii yncenbHOCTI momyssii. Moaens «koHKypeHuii». Moaens Boabrepa-JloTkn («xmxak-
KEPTBaAy).

MonentoBanHst Tpodiunoro naHirora. KonmenrtyanbHa Ta MaTeMaTHYHa MOJENb TPO(PIUHOTO
naHIrora. MatemMaTuyHi MOJIENi CIIPOLIEHOTO TPO(MIYHOTO JTAHIFOra BOJHOI €KOCUCTEMH.

OcobmmBocti BogHuX exocucteM. OCHOBHI 3aBIaHHs Tinpoekosorii. OCHOBHI NPUHIUIIN Ta
0COOJIMBOCTI MATEMAaTUYHOTO MOJICITIOBAHHS T1IPOCKOJIOTIYHHX TpoleciB. PakTopu, 110 BILTUBAIOTH
Ha (OpMyBaHHS SKOCTI BOAM y MOBEPXHEBUX BOAAX. AHATITUYHI METOJIM MOJCITIOBAHHS BOJIHUX
00’extiB. banancori moxeni. IlpuHiun 30epexeHHs mMack Bonau. IIpuHIUMN 30€peKeHHsS EHeprii
notoky. [lpuHiun 30epekeHHsT Mach pPEYOBWHM, IO MMATaeTbes Oioaerpamarii. [lpuHImmn
30epeKeHHsI MaCH PO3YMHEHOT0 KUCHIO. [IOHATTS po acciMisitorouy 3JaTHICTh MOTOKY.

dakTopH, 10 BIUIMBAIOTh HA CTaH BOJAHOTrO 00’ekTa. Cxema moOyaoBH iMiTamiifHOT Mojeni
TiAPOXIMIYHOTO Ta BOAHOTO peXuMiB. MoJlenroBaHHsl pO3MOILTY JOMIIIOK B BOJHUX MOTOKAaX Bif
pi3HUX JpKepen BUKUAY (MHUTTEBHX, HemepepBHOi nii). KoHmemnmiss onep aHHS piBHIHHS
PO3MOBCIO/KEHHSI 3a0pyAHIOBAIBHOI PEUOBHMHU Yy pPIYKOBIM, O3€pHIA CHCTEeMax Ta CHCTEMax
IpyHTOBUX BOJ. KucHeBuil pexum i nectpykuist opraniunux pedoBuH. Mogens PK-BIIK. Moxens
@nenca-Crpitepa. bararokamepHa aBOKOMIOHEHTHa Mojenb. Mogens ®rnenca-Crpitepa s
BIJIKDUTHX CHCTEM.

[TocTaHoBKa 3a1a4i pO3paxyHKY MOIIMPEHHS aTMOC(HEpHUX AOMIMIOK. THMM cTarioHapHUX
OpraHizoBaHHX JDKepen 3al0pyaHeHHS artMochepu. DopmyBaHHS IUMOBOTO (Qakena BUKUIY
3a0py/IHIOBAJIBHUX PEYOBUH B aTMoc(epy. YMOBH, Kl BIUIMBAIOTh Ha PO3MOBCIOPKEHHS JIOMIILIOK Y
30H1 JpKepenia BUKUIIB B aTrMocdepy. MojentoBaHHS MadbHOCTI PO3IMOBCIOJKEHHS JIOMIIIOK B
atMocdepi. MogentoBanHs (akTopiB BIUIMBY Ha 3a0pyAaHeHHs moBiTps. TumoBi Mojeni
PO3MOBCIOIKEHHS 3a0py/IHIOBAJILHUX PEYOBHUH B aTMOchepy: MOEINb “kiyoka”, ”(akena” ta ’nepa’.

PiBHsiHHS OanaHcy aTMocdepHux AoMimok. IloyaTtkoBi rpaHuyHi yMOBH. P0O3MOBCIOIKEHHS
MAaCMBHUX aTMOC(HEpPHUX JOMINIOK BiJI MHUTTEBUX Ta TMOCTIHHOMIIOYMX JKEpEN MPH TMOCTIHHOMY
KoeilieHTi TypOyiaeHTHOCTi. PiBHSHHS OamaHCy aTMOC(EpHUX JOMILIOK MpH CTalllOHApPHUX
nporiecax sk TPaHHYHOTO Iapy atMochepm.

Emnipuuni moneni. Emnipuuna monens bepisiaaa. MarematnyHe MOAETIOBaHHS KOHIIGHTpPAILIii
JOMIIIOK Yy Mpu3eMHOMY Inapi atmMocdepu. OcobIMBOCTI MOJETIOBaHHS 3a0pyIHEHHsI aTMochepu
BUKHJIaMHU JiHilHOTO Kepena. OcoOIMBOCTI MOJETIOBaHHS 3a0pyaHeHHs aTMoc(epu BUKHAAMU
rpynu JpKepen Ta IUIOUIMHHHX JoKepend. MogjentoBaHHsl sIKOCTi cTaHy artMmocdepu. Donosi
KOHIIEHTpalli JOMIMIKK Yy aTMOC(pepHOMY MOBITpi. MoJentoBaHHs MpOIEeCcy pPO3MOBCIOJKEHHS
IHEpTHUX Ta30MOMI0HUX BHUKHWIIB BiJl PI3HUX BUIIB JDKEPET - TOYKOBHX, JIHIMHHUX, TUIONIMHHUX.
Cratuctuuni  Mozeni 3a0pynHeHHS artMocdepHoro moBiTpa. Mogens CerronHa. Meron
po3nizHaBaHHs 00pa3iB. MeTo nociigoBHOI rpadiuHoi perpecii. [Iporuo3 3a0pyaHeHHst atMochepu
MicTa.

Metoauka po3paxyHky koHuentpainiit OHJ/[-86. Koncrantu Ta 3MiHHI, 110 BUKOPUCTOBYIOTHCS
y MeToAull, iX 3HaueHHs 1 (pi3uuHuil 3MicT. IIporHo3 MpU3eMHOro MO KOHLEHTpAIii JOMIIIOK.
[TporHo3 KoHIEHTpAIIil JOMIIIOK y 3aJeKHOCTI BiJ BUCOTU. [IpOTHO3 T0JIIB KOHIIEHTpAIIIH TOMIIIOK
BiJ] TOUKOBUX Ta JIHIMHUX JOKepes. ANTOPUTM ONTHMi3alii B3aEMHO JII0UMX DKEPEN BUKUY.

MopentoBaHHS OCHOBHHMX TIPOIIECIB KUTTEAISUIBHOCTI POCIWH. MoJenoBaHHsS Mirpartii
pamioHyKIiIiB B arpoueno3ax. CHCTEMHUI MiAXiJ 10 BUBUEHHS MPOIECiB Mirpaiii pagioHyKIiIiB B



arpoueHo3ax. Mogeni Mirpamii paaioOHYKJIiiB y CHUCTEMi «IPYHT-pociuHa». MaTtemaTtudHe
MO/JIETIIOBaHHS MIPOLIECY MOTJIMHAHHS BaXKKHX METAJIB [PYHTOM 1 pOCIMHAMH.

OCHOBHI XapaKTepUCTUKHU TIPYHTY, sSKi OOYMOBIIOIOTH TMOTJIMHAHHS BAaXXKUX METAIiB.
Po3paxyHOK MIBHIKOCTI TOTJIMHAHHS Ta Mirpamii BaKKMX MeETajJiB y IPYHTI 1 pOCIMHAX Ta
KoeQillieHTa TOKCUYHOCTI BXKKUX METaJIB ISl POCIIHH.

MosientoBaHHS BIUTMBY OCOJIOHI[IOBAHHSI TA 3aCOJICHHS TPYHTY Ha PICT 1 pO3BUTOK POCIHH Ta iX
€KOJIOT1YHY YUCTOTY. PO3paxyHOK BUHOCY O10T€HHUX €IIEMEHTIB 13 CLIBCHKOTOCTIOAAPCHKHUX YTi/Ib.

AnekBaTtHicTh Mojeni. [TopiBHSHHS pe3yNbTaTiB MPOTHO3Y 3a pi3HUMH MozensaMu. Kpurepii
anekBatHocTi. OIliHKa JOCTOBipHOCTI MporHo3y. IloHATTS mpo excmepTHi cucrtemu. Teopis
MPUAHATTS pillieHHS. EKOHOMIKO-CTaTUCTUYHHM MIX1]] 10 PETYJIFOBaHHS 3a0pyAHEHHSI.

OcHoBHi moOHATTA reoinopmaTuku. [loHATTS reoiHpopMaTUKH Ta TeoiHpOpMaLiIHHUX
cucreM. IcTopis BuHukHeHHs 1 mouaTkoBi 3aBnanns ['IC. Ilincucrema BBeneHHs nanux. [ligcucrema
30epiranHs Ta pexaryBanHs. [lincucrema anamizy. Ilinmcucrema BuBOAy. PacTpoBi Mojeni JaHUX.
BekTopni momeni ganux. Ilpoekmii Ta cucremMu koopauHaT. Heromosoriyxni Mozem JaHUX.
Tomosoriuni mopaem. MixmapoBa Ttomnojoris. @opmatu BekTOpHUX naHuX. basm manmx (B]I).
Bapiantu opranizauii bJl. Tunu crpykryp BJl. AtpubyrusHi nani (atpulyTu 06'ekTa) 1 aTpuOyTUBHI
tabmui. [Tomryk atpubytiB. KoxyBanus arpuOyruBroi iHpopmaii. [lepeBipka i penaryBanHs JaHHX.
Bunu nomunok. Mogens TIN. Crpykrypa TIN. CrBopenns TIN. Tpuanrymsimis i TOMOJIOTiS.
[Tpoctopogi 06'extu TIN. Moxens GRID. Ctpykrypa GRID. InTeprionsiis. Metoan iHTEpHOIISILIii.
HosBin GRID. Ilipamiani mapu. IIpoctopoBa npus'szka GRID. IlepeBaru ta nemomiku GRID.
Mognens TGRID. Kaprorpadiune BuBenenss. [Ipunmumu rpadiunoro auszaiiny. 30BHIMHI GakTopu
kapTorpadiunoro nuzaiiny. Herpanuuiiine kaptorpadiuHe BUBEICHHS.

®yukuionajdbni Ta aHagitmuni moxauBocTi I'IC. Ornsap cywacaux ['IC (ArcView,
MaplInfo). Ctpykrypa ta moxmBocti. Mozaemtoanus B I'IC. Heiiponni mepexxi. Metoau i 3acobu
Bi3yaumizamii JaHWX 1 pe3ynbTaTiB MoAenmoBaHHSA. MepexeBi TexHonorii ta Iareprer. Cucremnu
OIATPUMKH TpUHAHATTS pimeHb. «lHrenekryamizauis» I['IC. CTBOpeHHS EKCHEPTHUX CHUCTEM.
Kapromerpuuni omepanii. Omnepamii Bubopy. Pexnacugikamis. Kaprorpadiuna anrebpa.
Cratuctuunuit anami3. IlpocropoBuii anamiz. OBepneitnuii ananiz. MepexxHuil anami3. Peanizamis
I'IC. I'nmoGanbHi nmpoekTH. MiKHapoJHI, HalllOHaJbHI Iporpamu. PerionaneHi Ta nokanbHi 'IC.
Hocsig 3actocyBanHs ['IC ans JoCHiUKeHHS CTaHy Ta YIPaBIiHHA SKICTIO HaBKOJHUIIHBOTO
cepenopuina. [lepciekTuBU po3BUTKY €KOiH(OpMaTuku. Poib reoiHPOpMATUKM B €KOJOTIYHHX
acCIeKTax Mepexo.ly PErioHiB 70 CTaJOro PO3BUTKY.

CucreMHMii aHali3 AKOCTI HABKOJMIIHBOIO cepeaoBuina. [lepenymoBu Ta HEOOXiAHICTh
BUHUKHEHHS CUCTEMHOTro Miaxony. O3HaKu CUCTEMHOrO Mmiaxoay. [IpuHIMIN CHCTEMHOTO MiAXOy.
[Timi 1 3aBgaHHs Kypcy. 3ajgadi CUCTEMHOTO aHaii3y B ekojorii. OCHOBHI TEPMIHM 1 BU3HAUYEHHS
CHCTEMHOI'0 aHajli3y: CUCTEMHUH aHaji3, CKJIaJHa CHCTeMa, HaJCUCTEMa, HEeUiTKO IMOCTaBICHI L,
tomno. [Ipu3HaueHHs cHCTEMHOTO aHali3zy. [IpeMeT cucTeMHOTro aHami3y. 3acTOCYBaHHS CHCTEMHOTO
aHaJIi3y 10 €KOJIOTIYHUX CUCTEM.

[Tonstrst cucremu. Knacudikaris cucrem. Buau cucreM: abcTpakTHi (OMMCOBI 1 MaTeMaTH4H1)
Ta MarepianbHi (IPUPOAHI, IITYYHI, 3MillIaHi), 3aKPUTI 1 BIIKPHUTI, MPOCTi 1 ckianHi. BiaactuBocti
cucreM. Emementn cucremu. O3HaKM CKJIagHOI CHCTEMH: IIUIICHICTH, SKICHA BH3HAYCHICTD,
BiIMEXOBaHICTh BITHOCHO CEPEIOBUIIA, T€TEPOTEeHHICTh 1 CTPYKTYPOBaHICTh, B3a€MOJIi YaCTUH
CUCTEMH MIXK CO0O0I0, B3a€EMOJIS 1 3B’SI30K 3 HABKOJIMILHIM CEpEOBUILEM, HAABHICTh IHTEIPOBAHUX
XapaKTEPUCTHK, EMEPKEHTHICTb, HAsBHICTH LIJIeH Ta iX CyKYITHOCTI, LiiJleHanpaBieHicTb. Cucrema i
npobiema. Cucrema i cepeioBUIIIE.

MeToa010Tis CHCTEMHOTO JTOCTI/IKEHHS, OPIEHTOBAHA HA JOCIIKEHHSI ICHYIOUMX CHCTEM Ta
BUSBIIEHHS Mpo0seM. XapakTepHi 0COOIMBOCTI CUCTEMHOIO aHaJi3y Ta HOr0 OCHOBHI €Taru: BUOIp
npo6aemMu, TOCTAaHOBKA 33/1a41 Ta OOMEKEHHsI CTYTIEHIO 11 CKJIQHOCT1, BCTAHOBJIEHHS iepapXii Linen
1 3amga4, BUOIp NUIAXIB BUPIMICHHS 3a7advi, MOJEIIOBaHHS, OIlIHKA MOMJIMBHX CTpaTeri,
BIIPOBA/KEHHS pe3yibTaTiB. BuOip 3MIHHUX, IO XapaKTepU3yIOTh CHUCTEMY Ta ii KEpOBaHICTb.
[TocTaHOBKa 3aB/IaHHS CUCTEMHOIO aHAII3Y.

[TonsATTS exkcrepTHUX OIIHOK. LIyl ekcriepTHOro ouiHIOBaHHSA. MeToaM KOJEKTUBHOI poOoTH



eKCHepTHOI Tpynu: MeToa «Mi3KOBOTO IITYPMY», METOJI «CIICHAPiiB», METOJI «ILIOBHUX 1rop», METO
«KPYTJIOTO CTOJY», METOJ| «CyAy». MeTonu BUSBJIEHHS 1HIUBIAYaJbHOI JYMKH WIEHIB €KCHEPTHOI
TpyNU: METOAM aHKETHOTO ONMUTYBaHHs, iHTepB 10, MeTo [enbdi. Meron nepesa 1ineit. [lepesaru i
HEJI0JIIKM METOJIIB €KCIIEPTHUX OIIHOK.

Etamnu ekcriepTHOTro OL[iHIOBaHHS: TOCTAHOBKA METH JOCIIJKEHHST; BUOIp (hOPMH AOCIIHKEHHS,
BU3HAYCHHS OIOJDKETY MPOEKTY; IMiAr0TOBKA iH(QOpMaIiiHUX MaTepiaiiB, OJaHKIB aHKET, IHBEHTapIO
1 Moneparopa mpolenypu; BHOIp EKCHEpTiB; MPOBEJICHHA EKCIEePTH3H; CTAaTUCTHYHUI aHaui3
pe3yibTaTiB; NIATOTOBKA 3BITY 3 PE3y/bTaTaMU €KCIEPTHOI'O OLIHIOBAHHS.

[ToxubOka nepiioro Ta Apyroro poxy. Po3paxyHok moxubok. Brms 06’ emy BUOIpKH HA pe3yIbTaTH
JocmpkeHb.  Jlucriepcis, cepenHbOKBAIpaTUYHE BIAXWICHHS, MOXHMOKAa Ta CTaHAApTHA IOXHOKa B
EKOJIOTTYHHX JoCTipKeHHsIX. Kopesiiist panriB Ta i1 BuMiproBaHHsA. Bu3HaueHHS y3ro/pKeHOCTI TyMOK
eKCIIepTiB, po3paxyHOK KoedimieHTa koHKopnamii. IToHATTS mpo paHr, paH)KyBaHHsS, PaHTOBY
Kopemsniro. Mertoau paHroBoi kopemnsmii. OOpoOka pe3ynbTaTiB EKCIEPTHOTO OI[iHIOBAHHSL.
Po3paxyHOK cTaTUCTUYHUX [TOKA3HUKIB.

[Tonsittst monmenmi, 1i Bu3HaueHHs. [loOymoBa Mojeneid cucTeM SK OCHOBHA MpoIEaypa
cucTeMHoro asamizy. MogemtoBanHsa. OCHOBHI eranu MojentoBaHHS. L1l MojentoBaHHS.
Knacudikarrist MoJieneid 3a miuTio MOACTIOBaHHs. 3aco0M o0y10BU Mo iesieii. BimacTuBOCTI Moienei.
CimeiicTBa Mojeneil, X BIacTUBOCTI Ta YMOBH peanmi3amii. AOGCTpakTHI 1 MaTepiaibHI MOJEI.
AmHanorosi i quckpetHi (1udposi) Moneni. Bunun maremarnaaux moneneid. [lepeBaru Ta Henomiku
MaTeMaTHYHUX MOJeIIeH.

Pouib MozieroBaHHS B aHaJIi31 €KOJIOTTYHUX CUCTEM Ta IPUPOJOKOpHUCTYBaHHI. 30ip iHpopMmarlii,
BUKOPUCTaHHS HAsBHUX CTATUCTMYHMX JaHMX 1 OI[IHOK EKCIepTiB, MOCTAHOBKA CIIELiaJIbHUX
excriepuMeHTiB. KoHKpeTH3allisi KUIbKICHHX B3a€EMO3B’SI3KIB Yy €KOJIOTO-EKOHOMIYHUX CHUCTEMaX,
nepeBipka KUTbKICHHX B3a€EMO3B’3KiB MK 3MIHHHMH.

CrnoBecHi 1 marematiudi mozxeiri. Mogenp Ta iMmitamiga. AHAJIITHYHI Ta IMIiTAliidHI MOZEII.
JlerepmiHOBaHi 1 croxacTMyHi MaTematuuHi wmozeni. Ilomynsmis 1 BuGipka. @DyHKIIA
npasaonoioHocti. Ctaaii moOynoBu nerepMiHOBaHUX Mozenei. [IpuHiun MaTepiaabHOro 6anaHcy.
3akoH nirounx mac. CrexiomeTpuuHi ooMmexeHHs. [Ipukinaay noOyqoBU AeTepMiHOBAaHUX MOAEeH
CTaHy €KOCHCTEM.

Buau iMOBipHICHMX MoJieneil eKOJOriyHuX mpolieciB. PopmanbHi Ta 3MICTOBHI MOJEII.
[TpuHIMT «IOPHOT CKPUHBKI Ta CTaJii CTBOPEHHS CTATUCTHYHHUX MOJIEJIEH €KOJIOTIYHUX TPOIIECIB.
[Tpuknaan noOyqOBH CTATMCTUYHUX MOJEIEH EKOJIOTIYHMX NpoleciB. 3MICTOBHA MOJAEIb THITY
«Cxnan cuctemu» 1 «CTpyKkTypa cucteMu». Teopist MHOXKHH, Teopis rpadis.

Junamiuni moneni. Etanu cucremHoi nuHamiku. OCHOBHI XapakTEpPUCTUKU JUHAMIYHUX
Moznenei. IlepeBarn Ta Henmoniku AUHAMIYHUX Mojeneidl. Matpuuni monem. Marpuns. Tunu
MaTpHllb: KBaJApaTHi, OJUHWYHI, HYJIbOBI, CUMETpUYHi. MaTpuIili BEKTOP-CTOBIYMK 1 MaTpHLs
BEKTOP-PAAOK. XapaKTepUCTUKU MaTpullb. [lepeBaru Ta HEOMIKM MaTPUUHUX MOJEIEH.

MapKkoBCBhKI MOZENI SK OJIHI 13 THIIB CTOXaCTUYHUX Mojenell. MapKoBChbKa MOJIEINb MEPILIOro
nopsaaky. MapkoBchbkuid saHuor. OCHOBHI YMOBU 3aCTOCYBaHHSI MapKOBCBHKOi MOJEJ MepIIoro
MOPSAIKY. 3HAYEHHS MapKOBCHKHX Mojenei B exonorii. [lepexiqHi, 3aMKHYTI 1 TIOTJIMHAIOYI CTaHHU.
[ToO6ynoBa Mmoneneit MapkoBChbKOTO TUTTY. [lepeBaru 1 HeOMIKK Mo ieTielt MapKOBCHKOTO THITY.

OnTumizaniiHi  Mojeni, iX CYTHICTh Ta XapakTtepuctuka. IlepeBarm Ta HemONIKH
onTUMizamitHuX Mojenel. OnTUManbHA CTpaTeris XWkKaka sIK MPUKIa] ONTUMI3aiiHOT MOJIEIII.
['padiune BUpilIeHHs MPOCTO 3a1a4i JIHIHHOTO MPOrpaMyBaHHS.

OcCHOBHI XapaKkTepUCTUKHN Mojieni Teopii rpu. ['pa 1BoX nronelt 3 HyIbOBOKO cyMoro. Matpuiis
Ipu, IO BKa3ye CTpaTerii BUPIMICHHS €KOJOTiyHMX 3agad. [IoHATTS «ciamoBux Touyok». ITomryk
«C1JI7IOBUX TOYOK» SIK BaXKJIUBUN MOMEHT y Teopii rpu. MaTpuus Ipu 17 pi3HUX CTpaTerii.

OcHOBHI TONOXEHHS Mojeni Teopii karactpod. Tunm karactpod: karactpoda ckianxa,
karactpoda 30ipka. BrmactuBicTs nuBepreHiii Ha mpukiIaal Moaen katactpodu 36ipka. [Ipukiman
MoO/Ielli, OCHOBaHii Ha Teopii KaTacTpod, Ui 3aXBOPIOBAHHS I'OJUIAHICHKOTO B S3Y.

TeopeTruHi OCHOBU TPOBEICHHS OJTHO- Ta 0AraTOBUMIPHHX METOJIIB aHaJIi3y Ol0JIOTTYHUX 00’ €KTIB
(perpeciitHuii, KOpenALiiHIN, (PaKTOPHUH, KIAaCTepHHUM, TUCKpUMIHAHTHUM aHami3). JIiHiiHI Mozmeni Ta



oOMexxeHHs X 3acrocyBanHs. KBagpartuuni, KyOiuHi, eKCHIOHEHMIHHI, jJorapudmiyHi Mozeni, piBHI ix
HaJliHOCTI. OTpUMaHHS HABUYOK 3aCTOCYBaHHS METO/IIB PErPeCiitHOTO aHasIi3y B €KOJIOTi.

Bumorn 110 BUXITHMX JaHUX I KOPESIIMHOTO aHamizy. EmMmipudHuMii KOe(illieHT KOpessllii.
Panrosi koedimientu kopessiii. [Toxudka Ta 1ocToBipHICTH KoedirieHTa Kopessiiii. OTpuMaHHS HAaBUYOK
3aCTOCYBaHHS KOPEISIIIMHUX METO/IIB aHAJIi3Y B €KOJIOTT.

Bumorn 10 BUXiTHUX JaHUX JUIs KJIACTEPHOrO aHajizy. MeToju HOpMYBaHHS BUXIJTHHX BHOIPOK.
AJITOpUTM TIPOBEJICHHS KJIACTEPHOTO aHaiizy. Meroqu kiacrepusanii 1aHux. [HTepnperanis rpadiuamx
pe3yJIbTariB aHamizy. TeopeTHyHi Ta MpaKkTHYHI aClIeKTH KJIACTEPHOTO aHATI3Y B €KOJIOT 1.

[Tonsitrst mgucmepcii. 3amaui  aucnepciiiHoro anamizy. ®akTtopu, IO PpO3TIATAIOTHCA Y
nucriepciinomy anamizi. OmHodakTopHuid aucnepciiHuii aHami3. J[BodakTopHuil mucnepciiHui
aHai3.

[ToHSATTSI, BUIM Ta AJITOPUTM IIPOBEACHHS (PaKTOPHOTO aHami3y. TeopeTHyHi Ta MpaKTUYHI aCTIEKTH
(akTopHOrO aHamizy B ekosorii. l'amy3i 3acrocyBaHHS OaraTOBUMIPHHX CTAQTUCTUYHHUX METOIIB.
Huckpuminantai  ¢yHkuii Ta ix reomerpuyHa iHTeprpetaiis. Po3paxyHok koediiieHTiB
muckpuMinaaTHOT pyHkii. Knacudikamis npu HassBHOCTI BOX HaBYabHUX BHOIpok. Kimacugikarris
Py HasABHOCTI K moBYanbHUX BHOIPOK. B3aeMO3B'I30K MiX JHUCKPUMIHAHTHUMH 3MIHHUMH 1
JUCKPUMIHAHTHOIO (QyHKII€r0. TeopeTyHi Ta NPAaKTHYHI AaCleKTH AWCKPHMIHAHTHOTO aHami3y B
€KOJIOT 1.

Criocobu mpezcraBieHHs iHGopMaIlii mpo pe3yiabTaTH TOCHIKeHHS: rpadiuHi, cXxeMaTH4Hi,
tabnnyHi. KopucHicTh opep:kaHux pe3yibTaTiB. BukopucTaHHS OJHOrO MOKA3HHMKa MPH BHOOPI
pimieHHs, mo noB’s3ane 3 puznkoM. JlepeBo pimens. CTpaxyBaHHS Ha BUTIAJI0K HEBIAIOTO PIIICHHS.
[Tpuxnan BubGopy Aiil, HEOOXIMHUX AJS MiJBUIICHHS PIBHS CHOKMBAaHHS MPUPOIHHUX peECcypciB 6e3
CYTTEBOTO 3a0pyAHEHHS HABKOJMIIHBOTO CEpEelOBHUINA. BUKOPHUCTaHHS OIHOTO IMOKAa3HHKA MpPH
BHOODI pillIEHHS, 10 OB’ I3aHUI 3 PU3UKOM.

ExocrcTeMHuit aHali3 MpH AOCIIIKEHH] CTPYKTYPH 1 PYHKIIIOHYBaHHS €KOJIOTTYHUX CHUCTEM.
[TpoayKTHBHICTB eKocucTeM Ta ii enemMeHTiB. [IpoaykTHBHICTD HomysLiil Ta ekocucteM. OCHOBHI
MOKa3HUKM MpOAyKTUBHOCTI. IlpoaykTuBHICTh OlosioriuHoi cucreMu. CXeMH pPO3PaxyHKY
HOPOAYKTUBHOCTI. XapakTePUCTUKU OCHOBHUX MOJENIEH pO3paxyHKy MPOAYKTUBHOCTI MOMYJISIIHN.
HocmiokenHs cTpykTypu 1 (QyHkiioHyBaHHS ekocucteM. CTpykTypa I1I€HO3IB Ta BHJOBa
pi3HOMaHITHICTh. MiKIOMYMAIIKHI BITHOCHHU B €KOCUCTEMAX.
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