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AHoTanis

Merta cTaTTi nonArae B OOIpyHTYBaHHI HAyKOBO-
METOAMYHUX MiJXOMIB O PO3BUTKY EKOJOTIYHOT
KYJIBTYPH MOJIO/1 B KOHTEKCTI CTAJIOTO PO3BUTKY SIK
IPIOPUTETHOIO YMHHUKA YCHIIIHOTO PO3B’I3aHHS
CyYacHUX EKOJIOTIYHUX mpobrem. MeTomosaoris
JOCIIDKEHHST ~ IPYHTYETbcs  Ha  (hopMyBaHHI
€KOJIOTTYHOI KYJIBTYpPH OCOOMCTOCTI Ha OCHOBI
€KOJIOTO-TIEAArOriYHUX KOHIIETLIH B3a€MO3B’I3KY
OPUPOAM, JIOMWHU 1 CYCHIJIbCTBA, a TaKOX Ha
MICUXOJIOTTYHUX TEOPIsAX, HI0 aKIEHTYIOTh 3HAYCHH I
TSIBHOCTI 'y CTaHOBIIEHHI oOcoOucTocTi. BoHu
OXOIUTIOIOTHh TEOPETHYHI 3aCaJH €KOJIOTTYHOI OCBITH
1 BUXOBaHHS, KOHLEMIII1 TPOOJIEeMHO-PO3BHBAIBHOTO
X0y Ta KOMIIETEHTHICHOT'O HaBYAHHS
0COOHCTOCTI.

HaykoBa HOBH3Ha MOJArae y KOMILJICKCHOMY
CHCTEMHOMY aHalli3l CyTi PO3BUTKY €KOJOTIYHOT
KyJIBTYPH MOJIOJI, SIK OaratopiBHeBOro (heHoMeHa,
IO BKJIOYAa€  EBOJIOUIMHUNA 1  €KOJIOTIYHO-
NOBEIIHKOBUH  acmeKkT (KyJbTypa  eKOJOTidHOT
TSLTBHOCTI, €KOJIOT1YHI I{IHHICHI OPIEHTUPH).

BucnoBxu

Po3BUTOK €KOJOTiYHOI KyIBTypH MOJOII €
BXKJIMBUM YUHHUKOM TapMOHI3aIlil BIIHOCHH MiX
JOUHOIO, CYCHIIBLCTBOM 1 MPUPOIOIO.

Exonoriyna kynbTypa Monofi (GopMyeTbes Mix
BILUTUBOM MPHUPOJHOTO CEPENOBHINA, COIIaTbHUX
HOpM, TPAJHMIN 1 OCBITHIX MPOIIECIB, BiIirparouu
BAXJIMBY pOJb y CTAHOBJIEHHI E€KOJOTIYHOI
CB1IOMOCTI, BINIOBIMAIBHOCTI Ta KOMIIETEHTHOCTI
0COOUCTOCTI.

@opMyBaHHS €KOJIOTIYHOI KYJIBTYPH Y MOJOII
MOJKJIMBE JIMIIE 32 YMOBU KOMIIJIEKCHOT B3a€MOIii
OCBITHIX, NMPAaBOBHX, €KOHOMIYHUX 1 KYJIBTYPHHX
MEXaHi3MiB, 1[0  CIPUATUMYTH  BHXOBaHHIO
€KOJIOT1YHO CBI1JOMOr0, COLIiaJIbHO BiIIOBIAaILHOIO
Ta KOMIIETEHTHOT'O TIOKOJIIHHSI.

Kuro4oBi cs10Ba: exonoridyHa KyJasTypa, MOJIOAb,
OexiBIOpUCTUYHA €KOJIOTisl, eKOJOTi4Ha OCBITa,
pUposa.
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Abstract

The purpose of the article is to determine and
substantiate theoretical and methodological ap-
proaches to the development of environmental cul-
ture of youth in the context of sustainable develop-
ment as a factor in the successful solution of modern
environmental problems. The research methodology
for the development and formation of an individual’s
environmental culture is based on eco-pedagogical
concepts of the interconnection between nature, hu-
mans, and society, as well as on psychological theo-
ries that emphasize the role of activity in personality
development. They cover the theoretical foundations
of environmental education and upbringing, the
concepts of a problem-developmental approach and
competence training of the individual. The scientific
novelty lies in a comprehensive systematic analysis
of the essence of the development of the ecological
culture of young people, as a multi-level phenome-
non that includes evolutionary and ecological-behav-
ioral aspects (culture of environmental activity, envi-
ronmental value guidelines).

Conclusions

The development of ecological culture of young
people is an important factor in harmonizing rela-
tions between man, society and nature. The envi-
ronmental culture of young people is shaped by the
influence of the natural environment, social norms,

traditions, and educational processes, playing a cru-
cial role in the formation of environmental aware-
ness, responsibility, and personal competence. The
formation of environmental culture in young people
is possible only under the condition of comprehensive
interaction between educational, legal, economic,
and cultural mechanisms that contribute to fostering
an environmentally conscious, socially responsible,
and competent generation.

Key words: environmental culture, young people,
behavioral ecology, environmental education, nature.

AKTYaJIbHICTh TEeMH

B Vkpaini, sk 1 B iHIIMX KpaiHaX, €KOJIOT14HI
npo0eMu, Taki K 3a0pyIHEHHS MTOBITPS 1 BOIH, HE-
palioHajibHEe BUKOPHCTAHHSA MPUPOJHUX PECYPCIB,
Jerpajallis IPyHTIB 1 3MiHU KJIIMary, 3arpoXyrOTh
€KOHOMIYHOMY Ta CoIliaabHOMY 100po0yTy. OmHIM
13 BOXKJIMBUX YMHHUKIB IMONOJIAHHS [IUX BUKIMKIB €
(hopMyBaHHS €KOJOTIYHOI KYJIBTYPH OCOOHCTOCTI,
30KpeMa MOJIOJI, SIKa € PYIIIHHOIO CHIIOI0 MaHOyTHIX
Tpanchopmariiii. Moyioap € KIHOY0BOIO COIiaTbHOIO
IPyIoI0, OCKUIBKA camMe BOHAa (opMmye MaiOyTHii
IHTEJICKTyaJIbHU Ta MpodeCciiiHuil MoTeHIian nep-
KaBHU. Y IOHAIIBKOMY BIIll 3aKJIaJal0ThCS KUTTEBI
IIIHHOCTI, 3BHYKH Ta MOBEIIHKOBI MOJENI, SIKI BHU-
3HAYaTUMYTh CTABJICHHS JI0 €KOJIOTTYHUX MPOOJIeM y
MaiiOyTHbOMY. BosHOUAC, yKpaTHChKAa MOJIOL 9acTO
CTHUKAEThCA 3 OpakoM CHUCTEMHOI €KOJIOT19HOI OCBi-
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TH, HU3BKOIO MOIH()OPMOBAHICTIO MPO HPUHIMIIN
CTaJIOTO PO3BUTKY Ta HEJJOCTATHHOIO MOTHBALIIEIO 10
€KOJIOTTYHO BIAMOBIAAIBHOI [IOBEIIHKH.

DopMyBaHHS €KOJIOTIYHOI KYIBTYPH Y MOJIO1 SIK
YHHHUKA CTAJOr0 PO3BUTKY € HEOOX1THOI YMOBOIO
JUIS iHTerpanii YKpaiHu 10 €BpONeChbKUX €KOJIOoTid-
HUX CTaHApTiB, PO3BUTKY «3€JICHOI» EKOHOMIKHU Ta
JOCATHEHHS €KOJIOTTYHO1 O€3MeKH.

Ile nutanHs 0COOIMBO aKTyalbHE B YMOBaX BO-
€HHHX Ta HICISBOEHHUX BUKJIHUKIB, KOJIM €KOJIOTIYHA
CHUTYyallis B KpaiHi NOTipLIY€EThCS Yepe3 pyHHyBaHHS
1HpacTpyKTypH, 3a0pyJHEHHSI TEPUTOpid 1 HE0O-
X1IHICTb B1IHOBJICHHS IPUPOAHOTO CEPEIOBHUIIIA.

TakuM YMHOM, TOCIIIPKEHHS MPOLIECY PO3BUTKY
€KOJIOTIYHOI KyJIBTYpH MOJIOJI B YMOBaX Cy4acHOC-
Tl € aKTyaJIbHUM $IK 3 HayKOBOi, TaK 1 3 MPaKTHYHOI
TOYKH 30pY, OCKIJIbKM CHpHUsi€ PO3poOIli HOBHX OC-
BITHBO-EKOJIOTIYHHUX CTpaTerid, akTupizamii Moio-
JKHOTO €KOJIOTTYHOTO PyXy Ta IiJBUIICHHIO PiBHS
€KOJIOT1YHO1 BIAMOBITATBHOCTI cepef] 0Ci0 IOHAIIBKO-
IO BIKY.

AHaII3 JKepes Ta OCTAHHIX J10C/IiIKeHb

JlocaikeHHs: pO3BUTKY Ta (OPMYBaHHSAM €KOJIO-
r14HO{ KyJIBTypH, €KOJIOTIYHOT OCBITH 1 CTAJIOTO PO3-
BUTKY aKTUBHO 3aiMalOThCsl YKpPaiHCHKI Ta 3apyOixk-
Hi HayKOBIII.

VY npausx B. M. boiika, M. I. Muxansuenko, B. B.
[TameHko 10CHiIKY€EThCS COIianbHO-(1T10CcO(ChHKHIA
aCIIeKT €KOJIOTI1YHOI KyJbTYpH Ta CBIJOMOCTI B KOH-
TEKCT1 €KOJIOTIYHOT OCBITH B 3aKJIa1aX BUIIOT OCBITH.
[Ipobaemoro B3a€MO3B’SI3Ky PO3BUTKY EKOJIOT1YHOI
KyJBTYpH MOJIOZI Ta CyCHIJIbHOIO PO3BUTKY 3aiiMa-
nucs Taki BueHHl, 1k ['pingenko T. M., SxoBenxo O.
B., Pineit H. M., Kyuepenxko FO. A., binsaBcekuii .
0., Caenxo T. B., Tapacenxko I'. C., Ilycrosit I. II.
Ta 1HIII.

JlocikeHHAM pO3BUTKY 1 ()OPMYBaHHS €KOJIO-
TIYHOT KyJIBTYPH MOJIOA1 OTIMCAHO y TPaLsX 3apy0ixk-
Hux HaykoBUiB (Mikenerti C., bpanqnad €., Meiic
P., bapc6aii T., Jlykac I., [Tougopdep A., CobOuuk
B.), siKi po3mIs1at0Th ii KOHTEKCTi €BOJIOIIIHOI Ta
01XeBIOPUCTUYHOI €KOJIOT1I [ ].

VY nocnipKeHHSIX 3a3HaY€HUX HAyKOBIIIB BUCBIT-
JIOIOThCS TEOPETUYHI 1 MPAKTUYHI ACIIEKTH CTAHOB-
JICHHS Ta PO3BUTKY €KOJIOT1YHOI KyJIBTYPH MOJIOJI, a
TaKOX PO3IVISAAETHCS 11 3B 30K 3 €KOJIOTIYHUM BH-
XOBAHHSM 1 OCBITOIO.

Meta pociailskeHHs] € BU3HA4YEHHS 1 OOTpyHTY-
BaHHS HAayKOBO-METOAMYHUX TMiAXOMIB JO PO3BUTKY
€KOJIOTIYHO1 KYJIBTYPH MOJIOZI B KOHTEKCTI CTaJoro
PO3BHUTKY SIK YMHHHMKA YCHIIIHOTO PO3B’SI3aHHA CY-
YaCHHX EKOJIOTIYHUX MPOOIEM.

BukJsax ocHOBHOrO Marepiajy

VY cydacHiif HayIll €KOJIOTiYHA KyJIbTypa pO3IJis-
Ja€ThCsl B paMKax OixeBiopuctuuHoi exosorii. Llei
HanpsM JOCHIKY€, K BIUIMB HABKOJIMIIHBOTO Ce-
peloBUIa CIPUYUHSE 3MIHU B TIOBEIIHII TBAapHH 1
JI03BOJISIE TIOPIBHIOBATH iX 13 JIIOICHKOIO MIOBEIIHKOIO
(Davies, Krebs, & West, 2012), 30cepenXyrOuuch Ha
KOHIICTIIIi aJanTUBHOI ()EHOTUITOBOI MJIACTHYHOCTI.
3anponoHoBaHa CTPYKTYypa 1i€i KOHIENii Ma€ Kijib-
Ka acnekTiB. [lo-mepiie, BOHa OKpECIIOe eKOJIOT1uH1
CTaHH, SIKI CJIJ TMOB’S3aTH 3 KyJAbTypHHUMH Bapiaii-
MU 1 TOCHIPKYe y mpoueci ix peamizanii. [To-apy-
re, el Miaxia cupusie iHTerpauii pi3sHUX 1CHYIOUHX
MOSICHEHb, CTBOPIOIOYHM OCHOBY JJISi PO3YMIHHS TIO-
HATTS €KOJIOT1YHOI KynbTypu. [lo-Tpete, GixeBiopuc-
THYHA €KOJIOTIS JO3BOJISAE MOEIHATH IICUXOJIOTIYH] 1
€KOJIOTIYHI IMiIXO/{, aHAI3yIOud PO3BUTOK 1 (pop-
MYBaHHS €KOJIOTIYHOI KYJIBTYpH K Y TBapHH, TakK 1
B JIIOZICBKOMY CycmiibcTBi. [lo-ueTBepTe, BOHA 0X0-
TUTEIOE Pi3HI TEOPETUYHI MIAXOAH IO BUBUCHHS BILIH-
BY KyJIBTYP Ha BUXOBaHHS B CyCIIUIbCTBI Ta 3MiH, SIKi
BiOyBaJMCs B UBLII3alli{ BIPOAOBX icTOpii [7].

ITOHATTS €KOJNIOTIYHOI KYJABTYpH AOCITIIKYETHCS
HE JIMIIE B €KOJIOT1YHIN HayIl, a i y TaKuX raiyssx,
SIK TICUXOJIOT15I, 300JI0TisI 1 TeHEeTHKA. Y 3B’SI3KY 3 IIUM
MU TIPEJCTaBIAEMO MOJIENb, 3aIPOIIOHOBAHY 3aKOP-
nounHuMu HaykoBisiMu (Alberto J. C. Micheletti,
Eva Brandlab i Ruth Mace), sika mosicHroe mporiec
(opMyBaHHS €KOJIOTIYHOI KYJIBTypU B KOHTEKCTI MO-
BEJIIHKOBOI €KOJIOril JIFOMUHU Ta €BOJIFOIINHOI IICHU-
xoJorii. Y Hill pO3IISAA€THCS B3AEMOIIS TPHOX €BO-
TIOUIWHUX TIAXOMIB 0 aHATi3y JIOACHKOI TOBEIiH-
KM, 30KpeMa KyJIbTypHUX OCOOJIMBOCTEH Ha Pi3HUX
eTamax po3BHTKY IuBLIi3allii [4].

IloBemiHKOBa €KOJOTIA JIOOWHHU, €BOJIOIINHA
MICUXOJIOTiE Ta MeXaHi3MH KyJNbTYpHOI Tmepenadi
(mo3HaYeHi 3eJIeHHM, CHHIM 1 TTOMapaH4YeBUM Bif-
MIOBI/IHO) BUCBITIIOIOTH Pi3HI €BOMIOLIMHI aCIEeKTH
MOBEJIHKY Ta KyJIBTYPH JIIOAUHU. BapTo 3a3HaunTH,
IO AesKi 3 IUX MiAXOMAIB PO3IIUPIOIOTH PO3YMIiHHS
MeXaHi3MiB KyJIbTYpHOI Iepeayi, 30kpema ii croco-
0iB 1 mporieciB, TOMI SIK 1HII MOTTUOIIOITH aHATI3
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Pucynox 1. Mooenv pozeumky exkono2iunoi Kyibmypu 8 medicax 0ixegiopucmuiHoi ekonoaii.

€BOJTIOLIHOT TICUXOJIOTIT 1 OHTOTeHE3Y, 3aJIe)KHO BiJl
TOTO, SIK BU3HAYAETHCS TICUXOJIOTIYHUN MEXaHi3M Y
KOHTEKCTI €KOJIOT19HOT KYIBTYpH [4].

ExonoriyHa KyiapTypa € IIUPOKUM MOHATTSIM,
IpoTe B HAYKOBHX JPKEpeax BOHA Ma€ Pi3Hy 1HTEp-
nperariii. 3arainom ii MOXXHa BU3HAYUTU 5K chepy
JFOACHKOI JISJIBHOCTI 1 MHUCJIEHHS, 1[0 3HAYHOKO Mi-
POIO BIUTMBAE HA MPUPOJHE ICHYBaHHS Cy4acHOI -
BijTi3amii Ta i cTajuii pO3BUTOK.

Bapcoaii T., Jlykac [I. i I[longopdep A. Harono-
IIYIOTh Ha B3a€MO3B’SI3Ky Pi3HUX (HOPM EKOJIIOTIIHOT
MOBEIHKH, 110 0a3yIOThCS Ha MICHEBUX TPaTUIIISLX
CTaBJICHHS JIIOIMHU JI0 IPUPOH. BoHM 3a3Ha4YaroTh,
IO Ii OCOOMMBOCTI BiJIrparoTh KIIOUOBY pOJb Y
(hopMyBaHHI €KOJIOTIYHOI KyJABTYpH. AHAJI3 y4eHUX
CBITYHTH TPO TE, IO EKOJIOTIUHA KYIbTypa PO3BHBA-
Jacst 1M1 BIUTHBOM TPUHAJICKHOCTI JI0 TIEBHOI CIT1Th-
HOTH Ta ajanTaii 10 ii HopM i mpasui [5].

Sk 3a3navae P. boiin aganTaris JrOQUHA 10 Mic-
IIEBOi €KOJIOT1YHOI CHTYaIlii € Pe3yJIbTaTOM MpPOoIeCy
KyJIBTYPHOI €BOJIOLI, B SIKOMY KYJIBTYpPHUH BinOip
CHPUSB PO3BUTKY €KOJIOTIYHOI KyJIBTYPH, OCKUIBKA
BOHa Oylia aJanToBaHa B KOHKPETHOMY CepeIOBHILI
[6].

ExonoriyHa Kynerypa Mae MiKIUCIHILTIHAPHHUHA
XapakTep 1 TICHO MOB’s3aHA 3 BiJMOBIAAIBHICTIO
JFOACTBA 3a 30€peKeHHs MPUPOIHUX PECYPCIB, IO
nependavyae OMiHKY HACIHIIKIB JiSUTBHOCTI CYCHiIb-
ctBa. Cy4yacHa Hayka BUOKPEMIIIOE 1B OCHOBHI Ti-
XOJIY /10 BU3HAUYEHHS €KOJIOT1YHOI KYJIBTYpH:

— EKOJIOTTYHHMH Miaxia (KyJapTypa eKOJOTiYHOI [Ii-
STBHOCTI), SKHHA OXOIUIIOE CYKYIHICTH JOCATHEHb
CYCIIIBCTBA y cdepi 30epekeHHS 1 BiTHOBIICHHS
MIPUPOIHOTO CEPEIOBHUIIA;

— KYJIBTYpOJIOTIYHUH MiaXix (eKoJOoriuHuil ac-
MEKT PO3BHUTKY KYJBTYPH), IO PO3INIAIAE ICTOPUY-
HO c)OPMOBaHI MEXaHI3MH IOOJIAHHST HETaTUBHUX
3MiH JOBKUUIS, CIPUYMHEHUX JISTTBHICTIO JIFOAWHH
[3].

HaykoBo-MeTONWYHY OCHOBY JOCIHIKEHHS pPO3-
BUTKY 1 OpPMYyBaHHSI €KOJIOTIYHOT KYJIBTypH OCOOH-
CTOCTI CTAHOBJATH (inocodchbki KOHIENIIIT B3aeMO-
3B 3Ky MPHUPOJH, JIFOAWHU 1 CYCIUIBCTBA; TICHXOJIO-
TiYHI 1 MeJaroridyHi KOHIENIIil, MO0 MiAKPeCIOTh
POIb IiSTBHOCTI Y (hOpMyBaHHI 1 pO3BUTKY OCOOH-
CTOCTI; TeOpii eKOJIOTIYHOT OCBITH 1 BUXOBaHHS; 1111
OCOOUCTICHO OPIEHTOBAHOTO HABYAHHS, KOHIISIIis
pOoOJIEeMHO-PO3BUBAIIFHOTO HABYaHHA Ta KOMIIe-
TEHTHICHOTO MIIXOIY B OCBITI.

om0 eKoIoTiYHOT KYJIBTYPH SIK SBUIIA, 1110 (pop-
MY€ETBCS 3 HapomKeHHs, [. Anmarmiii 3a3Havae, 110
il pO3BUTOK MOXIIMBUH JIUIIIE 32 YMOBU HAsIBHOCTI B
IHIWMBIAA BIATIOBITHOTO PIBHS €KOJIOTIYHOT KyJIBTypH
1 CBIIOMOCTi, CTaHOBJIEHHS SKHX PO3MOYMHAETHCS
B PaHHbOMY JMTHUHCTBI 1 TPUBA€E BIPOIOBK yCHOTO
xKuTTs [1].

@OyHIaMEHTAIBHICTh 1 YHIBEPCAIBHICTh €KOJIO-
riuHOi aKCIOMaTHKH, a TaKOX ii aHTPOMOLEHTPUY-
HUI BUMIp 3yMOBIIOIOTH OararoBapiaHTHICTh (DyHK-
i eKOJIOTIYHOT KYJIBTYpH Ta PO3MAITTS MiAXOAIB 10
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ix xknacugikauii [9]. 3 omsiny Ha crociO HIHHICHOTO
OCBOEHHS MPHUPOAH, MOXKHA BUIUIUTH Taki QyHKIT
€KOJIOTIYHOT KYJIBTYpH:

1. AnantuBHa QyHKIIS — BimoOpakae 31aTHICTh
JIOJIMHHU 1 CYCTIJILCTBA JI0 MPHCTOCYBaHHS B MeEXKax
exocepu, 0COOMMBO B YMOBaxX MOPYIIEHHS CTPYK-
TypHO-(DYHKI[IOHAILHOT €THOCTI METacHUCTeMH 1
MPOSIBIB 1ppalioHaJbHOCTI.

2.1liHHICHO-HOPMAaTHBHA 1 pETryAsSTHBHA PyHKITIsI—
nepeadayae MEPEOCMHCIICHHS ICHYIOUHUX CHCTEM
LIHHOCTEH, 3MiHY CTaBJICHHS 10 IPUPOAU Ta POpMYy-
BaHHS HOPMaTHBHHUX 3acaj B3a€MOii, 10 BiJIOBI-
JIAI0Th CyYacHHM peaisiM 1 IepcreKTUBaM 3abe3Ie-
YeHHSI JKUTTENISITLHOCTI.

3. Inrerpyrouo-gudepenuiroroda GyHKIisA — 3a-
Oe3neuye BUSBICHHS BIJIMIHHOCTEH 1 mepeBar eko-
JIOTIYHUX CYOKYNBTYp, IXHIO 1HTETpAIil0 B CHCTEMY
3araJIbHOBH3HAHUX I[IHHOCTEH 13 30epeeHHsIM yHi-
KaJIbHOCTI Ta aBTEHTUYHOCTI.

4. KomyHikaTHBHA (YHKIIiSI — CIIPHsI€ KOOPAWHA-
wii, iHTerpanii i KoHcoMiaamii cyo’ eKTiB MPUPOIOKO-
PUCTYBaHHSI Ha OCHOBI CIIUIBHUX IIHHOCTEH, 3a0€e3-
neyye rnepenavy 3Hadyuioi inpopmariii Mix MOKoJiH-
HSIMU Ta (OpMY€ ICTOPUYHY 1IEHTUYHICTh €THOCIB.

5. ®ynkuis couiamizamii — opieHTOBaHA Ha BH-
XOBaHHSI 0COOMCTOCTI, 3/1aTHOT IO aKTUBHOI yd4acTi
y BUPILICHHI aKTyaJbHUX EKOJIOTIYHHUX MpoOieM i
camopearizalii B yMoBax U(poBoi TpaHChopmallii.

DopMyBaHHS €KOJIOTIYHOT KYJIBTYpU € OararoBH-
MIPHOIO COIiaJIbHO-EKOJIOTTYHOI0 MPOOIEMOI0, IO
norpeldye CUCTEMHOTO MiJXO0AY, 30KpeMa 3aTydeHHs
MOJIITUKO-TIPABOBUX, (DIHAHCOBUX Ta OCBITHIX MeXa-
Hi3MIB. [HTErpaqbHIM MOKA3HUKOM PIBHS €KOJIOTiY-
HO{ KYJIBTYPH Cy4acCHOTO CTYJCHTa BHCTYIIAE EKOJIO-
riYHa KOMIIETEHTHICTh, IKa (OPMYETHCS Y TMpoleci
€KOJIOTIYHOI OCBITH 1 BHXOBaHHs, IO 0a3yeTbcs Ha
EKOJIOT1YHIH eTHUIIl 1 TPOSBISAETHCS YEPEe3 EKOJIOTIUHY
cBigomicTb. DOPMYyBaHHSI EKOJOTIYHOI KyJIBTYPH Y
MOJIOZ1 BKJIFOYA€ TaKi KOMIIOHEHTH:

*  CHUCTEeMY HAayKOBHX 3HaHb PO B3aEMOIIO B
MeXax TPUEINHOI CUCTEMHU «IIPUPOJIa—CyCIIIILCTBO —
JIOMHAY, 1110 CIPHUSE PO3YMIHHIO MPOIECIB Ta Ha-
CIIIIKIB ITi€] B3a€MOJIT;

*  IHTENEKTyaJbHI 1 MPaKTUYHI HABUYKH, TIOB’sI-
3aHi 3 OI[IHKOIO CTaHy JIOBKIJUIS, IPOTHO3YBAaHHSM Ha-
CIIIIKIB aHTPOTIOTEHHOTO BTPYYaHHS, a TAKOX JOTPH-
MaHHSIM €KOJIOTIYHUX HOPM TIOBEIIHKHU Ta JIISUTBHOCTI,

*  EMOIIHO-I[IHHICHE CTaBJICHHS 10 MPHPOIU
Ta JOBKUUISA, IO MPOSBISETHCS Yy MPUPOJOOXOPOH-

HIll JiSTTBHOCTI, CHPSMOBaHIM Ha 30€peXeHHs Ta
MOKPAIIIEHHS €KOJIOTIYHOTO CTaHy Ta 3710pOB’sI Hace-
neHHs [8, 9].

[Tpo6nemaTtrka (GOpMyBaHHS EKOJOTIYHOT KyJIb-
TYPH MOJIOI TICHO TIOB’513aH1 3 €EKOHOMIYHUMH 1 T10-
JTITUYHUMH TPOIIECAMH, SIK1 B1IOOpaxaroTh Cynepey-
HOCTI Cy4acHOTO cycmijbcTBa. [7100a1bpH1 eKooriv-
Hi BUKJIHMKH, COIPUYMHEHI MOPYIICHHSM EKOCHUCTEM
Ha IUIAaHETapHOMY piBHI, 0OyMOBWIM (pOpMyBaHHS
MDKHApPOJAHOTO €KOJIOTIYHOro mpaBa. Tomy, OZHUM
13 aKTyaJbHUX 3aBJaHb BHUIIOi OCBITH € MiATOTOB-
Ka MaiOyTHIX CIelianicTiB, 0013HAHUX Yy MUTAHHIX
€KOJIOTIYHO1 KYJIBTYpHU BIAMOBIAHO IO BUMOT iXHBOT
npodeciitHoi aisutbHOCTI. CyyacHu miaxia 10 Gop-
MYBaHHS €KOJIOT1YHOi KYJIBTYPH Y CTYACHTIB CIIps-
MOBaHUH Ha (OPMYyBaHHS 370pPOBOrO, MOOLIBHOTO,
KOHKYPEHTOCIIPOMO)KHOTO, MOpPaJbHO 3pUIOro Ta
npodeciitHo KyabTYpHOTo (axiBIis, 34aTHOTO JI0 aK-
TUBHOI AISTBHOCTI B Cy4acCHUX YMOBax [2].

3a3HaunMo, 10 (OPMYBAHHS EKOJIOTIYHOT KyJIb-
TYPH 3aJIC)KUTH BiJ] COIIaIbHOTO CepeIoBUINa i cde-
PH IisUTBHOCTI JIFOAWHY, 30KpeMa OCBITHBOT, peiriii-
HOI, MUCTEIIbKOi, HAayKOBO-II3HABAJILHOI, TEXHOIO-
riYHOI, EKOHOMIYHOI, MOMITHYHOI TOIIO. Y KOXKHIN
3 HHX €KOJIOTiuHa KyJbTypa HalOyBae crerudiuHux
3MICTOBHX XapaKTEPUCTHK.

BucHoBku

@opMyBaHHSI E€KOJIOTIYHOI KYJIBTYpH MOJIOAl €
0araTOBUMIpHUM TIPOIIECOM, 110 BUMArae KOMILICK-
CHOTO TIIXOAY Ta IHTETpalii pi3sHUX HAYKOBUX IHC-
LIUILTIH, 30KpeMa 0i1XeBIOPUCTHYHOI €KOJIOT1i, COLlio-
JIoTii, earoriku Ta mpasa. JlochiKeHHs TiATBep-
JDKYIOTh, IO E€KOJIOTiYHA KYJIbTypa PO3BUBAETHCS
ITi]] BIUTMBOM TIPUPOIHOTO CEPEOBHINA, COLIaTbHUX
HOPM, TPAAMLIN 1 OCBITHIX MPAKTUK, POPMYIOUU B
0COOMCTOCTI E€KOJOTIYHY CBiJIOMICTh, KOMIIETEHT-
HICTh 1 BiAmoBinambHICTh. Cy4acHi €KOJOTIYHI BH-
KJIMKA BUMAraloTh aKTUBHOTO 3a7y4eHHS MOJIOJI JI0
MPOILIECIB CTAIOTO PO3BUTKY Ta €KOJOTIYHOI TpaH-
chopmMmariii cycminbcTBa. [HTErpaiiss €KOJOTIYHOI
OCBITH Y 3aKJIaJjaX BUIIOi OCBITH CIPHUSE MiATOTOB-
i (axiBIliB, 3MATHUX BIJNOBIIaTBbHO CTABUTHUCS IO
MPUPOIOKOPUCTYBAHHSI, TPOTHO3YBATH HACIIIKU aH-
TPOIIOTEHHOTO BITUBY Ta BIPOBAIKYBaTH €KOJIOT14-
HO pallioOHaJIbHI MPAKTHKH.

TakuM yMHOM, PO3BUTOK 1 OPMYBaHHS €KOJIOT14-
HOT KyJIBTYpH MOJIOAI € KIIFOYOBUM YUHHUKOM Tap-
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MOHI3amii BiIHOCUH MiX JIFOAUHOIO, CYCIIJIBCTBOM 1
npupooo. 1i PO3BUTOK MOXIMBHIA NHUIIE 32 YMOBH
e(heKTUBHOI B3a€MOJIii OCBITHIX, MPABOBUX, EKOHO-
MIYHUX Ta KyJIBTYPHHX MEXaHI3MIiB, IO CHpPHUSATH-
MyTb (POPMYBAHHIO €KOJIOT1YHO CBIZOMOTI0, COLialb-
HO BIJIIOBIJAJILHOTO Ta MPOQeCiiiHO KOMIIETEHTHOTO
TTOKOJIIHHSI.
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Abstract

This paper presents a comprehensive methodology
for determining the physical parameters of
wastewater during its discharge into surface water
bodies of various types, including rivers, lakes, and
storage reservoirs. The proposed approach enables
the assessment of impurity precipitation kinetics
in wastewater and the identification of key factors
influencing sedimentation and mixing processes in
natural hydroecosystems. Particular attention is paid
to the role of hydraulic particle size, density, shape,
and mass, as well as to hydrological, physicochemical,
and temperature conditions of receiving water bodies.

The methodology 1is based on classical
hydromechanical principles, including gravitational
and centrifugal force analysis, resistance forces of
the aquatic environment, and dilution and mixing
models. Mathematical relationships are applied to
determine particle deposition rates under laminar and
turbulent flow regimes, taking into account deviations
from Stokes’ law for fine and non-spherical particles.
The influence of Brownian motion on ultrafine
particles and the effects of turbulence, coagulation,
and hydrodynamic complexation on heterogeneous
particle mixing are also analyzed.

An algorithm for preliminary wastewater
treatment at industrial and municipal enterprises
prior to discharge into surface waters is proposed.
This algorithm allows for the calculation of maximum

permissible concentrations of pollutants, suspended
solids, biochemical oxygen demand, temperature, and
acid—alkaline balance in wastewater, in accordance
with sanitary and environmental standards. The
applicability of the developed methodology is
confirmed by comparing experimental data obtained
from field measurements at wastewater—surface water
mixing zones with calculated values, demonstrating
high correlation and predictive reliability.

The implementation of the proposed methodology
provides an effective tool for predicting the spatial
and temporal distribution of pollutants in the water
column and bottom sediments, including toxic
metals. Its application contributes to improving
environmental safety, protecting surface and
groundwater resources, and enhancing the quality of
drinking water sources in Ukraine under conditions
of increasing anthropogenic pressure.

Keywords: wastewater discharge; surface
water bodies; physical parameters; sedimentation
kinetics; hydraulic particle size; mixing processes;
environmental safety

Introduction

The problem of the aquatic environment quality
in the World the long time has been one of the most
important problems of human society [1-5]. As for
Ukraine, the scale of anthropogenic impact on water
bodies hasalready reached a critical point [6-8]. Today,
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there are not surface water bodies left in Ukraine
that would not change as a result of anthropogenic
impact. The pollution level of rivers and lakes, as a
result of harmful substances incoming, has reached
critical levels. The results of sanitary and hygienic
surface aquatic ecosystems assessment in Ukraine
suggest that the main risk factor for human health
is the use of surface and groundwater from different
types of water sources (wells, pump rooms, etc.).

According to the current legislation of Ukraine,
all wastewater must be treated from toxic impurities
before being discharged to surface water bodies.
Today, to meet these requirements, depending on the
chemical composition of wastewater, various methods
and ways to restore their quality characteristics are
used [3, 9-12].

Industrial and domestic wastewater, before being
discharged to surface water bodies, are subjected to
purification to the required quality by mechanical,
chemical, physically-chemical and biological
methods. These methods are divided into recovery
and destructive. Recovery methods involve the
removal from wastewater and further processing
of all valuable substances contained in them. At
destructive methods, pollutants are destroyed by
oxidation or reduction, and the products of destruction
are removed from the water as a gases or sediments
[1, 3-5, 11].

1. Description of physical parameters
of reverse waters

Depending on the aquatic environment into which
the wastewater enters, the processes of pollutants
destruction contained in them and their transfer
rate into certain distances (or suspended impurities
sediment) will depend on many factors, namely:
gravity, centrifugal force, gravitational force and
centrifugation [3, 13].

The wastewater impurities deposition kinetics in
hydroecosystems will be different and will depend on
many parameters of a particular surface water body
(flow rate, depth, temperature, chemical composition,
density, etc.).

The main parameter in the calculation of deposition
(hydraulic size) is the particles sedimentation rate to
the reservoir bottom. When a particle is deposited
on the reservoir bottom under the gravity action, the

driving force of a solid particle with a diameter dr is
described by the difference between its weight:

3
”

d
, 1
o P €))

G=mg=r

and an Archimedean repulsive force equals the
liquid weight in the volume of the particle:
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d
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where p — solid particle density, kg/m’, the
resistance force of the aqueous environment, in
which the particles contained in wastewater fall into,
according to Newton will be presented as:

4 2

where [ — the resistance coefficient of the aquatic
environment, which depends on the particles
deposition mode in the surface water. The deposition
rate can be found from the condition of equality of
force driving of the particle and resistance force
of the aquatic environment into which the particle
enters:

3 2
R= zd, pW, @)

©)

In the laminar deposition mode at [=24/R_ we
obtain the Stokes formula:

There is also a minimum particles size, when
a deviation from Stokes’ law is observed and at
R < 10 very small particles deposition rate begins
to be affected by the temperature factor of the aquatic
environment molecules. Calculations have shown
that at d ~ 0.Imcm the particles don’t sediment and
chaotic Brownian motion is observed.

Non-spherical particles deposition rate is less than
spherical particles deposition rate. For non-spherical
particles, in the formulas for the equivalent diameter
d, determination, the volume V_or the mass G_of
particles entering the aqueous medium is used:
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When the wastewater sedimentation, there is a
limitation of deposition, which is accompanied by
the collision of particles, friction between them and
changes in the velocities of large and small particles.
This process occurs when wastewater enters lakes or
other surface water bodies where there is no flow. If
the wastewater enters rivers at different flow rates,
the deposition and dissolution processes of their
impurities are described taking into account many
physicochemical, temperature and other factors.
The turbulence, coagulation and hydrodynamic
complexation affect the process of different shapes
and masses particles mixing in the total volume of
the hydroecosystem [2].

The inhomogeneous particles separation rate in the
field of centrifugal forces is higher compared to these
particles separation rate in the field of gravity. The
mathematical relation of the speed of the centrifugal
force to the force of gravity can be carried out by
comparing the accelerations acting on the particles of
impurities when entering the river with a certain flow
velocity in the centrifugal and gravitational fields. In
general, the centrifugal force P, (H) is equal to:

_mU; GU;

r qr

P ; )

c

where m — particle mass (kg); G — particle weight
(H); U, — angular velocity (m/sec); r — radius of
rotation (m).

Dilution of wastewater is a process of reducing
the concentration of impurities in the reservoirs
into which they discharge, caused by mixing the
wastewater with the aquatic environment. The
intensity of the dilution process is quantitatively
characterized by the multiplicity of dilution:

n=(C-C /C-C)> ©)
where C_ — concentration of impurities in
wastewater, discharging into reservoirs (mg/

m’); C_ ta C — concentration of impurities in the
reservoir before and after wastewater discharging
respectively.

In flowing water bodies with a directed flow, the
multiplicity of dilution in the calculated line n is
determined by the formula:

n=mQ+q)/q, (10)

where m — mixing factor, which indicates what
part of the water flow in the reservoir is involved
in mixing; q — volume consumption of wastewater,
discharging into surface water body with volume
consumption of water Q in the reservoir.

With complete mixing of the wastewater, the
concentration of impurities in the reservoir at any
time is equal to:

C=1(Coq+2,CO)17V, (11)

where t= V/p+t) Q-Q_— period of complete water

exchange in the reservoir; V — reservoir volume;

Q, — water consumption in the reservoir without
impurities.

Conection between sanitary requirements to the
discharge conditions into reservoirs, ie compliance
of the water composition and properties of reservoir
used for water use with the established standards
(Maximum Allowable Concentration) and the
required degree of wastewater treatment before
discharge into reservoirs in general can be described
by the formula [3]:

C.q+C,mQ<(mQ+q)C,

" (12)

where C_ — concentration of pollutants (amount
of harmful substances) of wastewater at which
admissible norms will not be exceeded; q — water
consumption discharge into the surface water body;
C - the concentration of the same type of pollution in
the water of the reservoir above the place of discharge
ofthe considered runoff; Q —water consumption in the
reservoir; Cop ™ maximum permissible concentration
of pollution (harmful substances) in the water of the
reservoir.

The concentration of pollution m depends on
many factors: the design of the outlet, the distance
to the calculated line of discharge, hydraulic and
hydrological parameters of the surface reservoir
[4].

Converting formula (12), you can get the value
of C,, ie, the value of the pollutants concentration
(harmful substances) in wastewater, which must be
achieved as a result of their treatment and disposal by
previous methods at enterprises:

C.<mQ(C,, -C)g+C,,, (13)
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It should be noted that the conditions of wastewater
mixing with the lakes and storage reservoirs are
significantly different from the conditions of their
mixing in rivers. The impurities concentration
decreases significantly in the initial mixing zone, but
complete mixing occurs at much greater distances
from the place of discharge than in rivers. In addition,
the mixing in time, direction and value of air velocity
over lakes and storage reservoirs, which carry
pollution in different directions from the discharge
place. The mixing process and the chemical reactions
rate that occur in lakes and storage reservoirs are
influenced by the season and water temperature.
Therefore, enterprises and organizations that
discharge waste water into stagnant reservoirs should
carry out the necessary and mandatory pre-treatment
measures and make calculations of the wastewater
treatment required degree according to the following
algorithm:

1) to calculate the maximum permissible
concentrations (MPC) of pollutants in wastewater:

C,<Cy+m(C,, —Cp), (14)

2) to determine the concentration of suspended

solids in wastewater:
Cy,=V+mp., (15)

3) to determine the allowable value biological ox-

ygen demand (BOD) in wastewater:

L=——(Ly L 10*Kff)+—L’”P
©10-x, M7 10-K

n-l . (16)
where L — BOD in a stagnant reservoir before dis-
charge; K — deposition rate constant O, in a stagnant
reservoir;
4) to determine the allowable value BOD in waste-

water by dissolved O,:

n—1 Con-
LC :7(00217 —KLB _CO —%

) (17)

2n-1

where C_, — concentration of dissolved O, in a
stagnant reservoir before discharge; C,  —MPC of
dissolved O,, which must be in the settlement line
after the discharge;

5) to determine the max allowable T° of waste-
water:

T, =nT,+T,, (18)

where T, — water temperature of surface water-
course after discharge; T, — water temperature of sur-
face watercourse before discharge.

6) to determine the permissible content of acid
or alkali in waterwater, using a set of water samples
with the following chemical analysis according to
the formulas:

Cer, =(n=1Cy (19)

Cer, =(n=DCy (20)

To establish the environmental risk during the dis-
charge of wastewater to surface water bodies [14], to
ensure environmental safety of surface water bodies,
it is advisable to compare the experimental data with
calculated by the formula [15]:

0.14-q,, /ﬁ
Smax = S?‘l +S¢m .B —H

x(0,+49.,)9

; 21)

S X Qe t S X o
Q.t4q.,
centration of impurities, mg/l; S_— the concentra-
tion of impurities in wastewater, mg/l; B — the aver-
age width of the riverbed, m; g — water runoff, m*/
sec; Q —river consumption, m’/sec; # = H_ relative
depth of the river; H — average depth of the river,

m; ¢ — tortuosity parameter; X — distance from the

where S, =

— the average con-

1
source of pollution, m; C =1« r— Shezi coefficient;
n

n — roughness factor; R=2 _ hydraulic radius, m;

X
x=B+2H o =BxH N:MXC— acceleration of
g

gravity, m/sec?

1.2. Methodology of determination of physical
parameters of reverse waters

The results of comparing experimental data (sam-
ples taken at the mixing places of wastewater with
surface waters of a small river) with the calculated
ones are presented in Fig.1.

It follows from the graph that the experimental
results are quite accurately corrected with the cal-
culated data. A comparison of experimental studies
results and the results obtained by formula (21) gives
grounds to apply a mathematical model to predict the
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Fig. 1. The results of comparing experimental and calculated data

ecological state of reservoirs in real time to predict
the spread in the water column and bottom sediments
of toxic metals such as Cu, Zn, Ni, Mn and Cr.

The results of calculations (21) allow us to pre-
dict the reduction value of qualitative indicators of
the pollutants concentration in surface water bodies
(Fig. 2).

According to the predicted results, the maximum
pollutants concentration reduction in surface water
bodies, after mixing with wastewater, occurs at a dis-
tance to 200 m from the mixing point.

Conclusions. The proposed methodology to deter-
mine the physical parameters wastewater discharge
into surface water bodies of different types allows:

— to determine the precipitation kinetics of im-

purities in wastewater and their dependence on con-
comitant factors;

— n the basis of hydraulic size to determine the
deposition rate of different size and shape particles
contained in wastewater;

— to determine the factors that affect the mixing
process of different shapes and masses particles, the
multiplicity of dilution in flowing and non-flowing
reservoirs;

— to determine the characteristics and mixing
factors of wastewater in river ecosystems, lakes and
storage reservoirs;

— to propose an algorithm of measures of prelimi-
nary wastewater treatment by enterprises before dis-
charge into surface water bodies.

Fig. 2. Dynamics of pollutants concentration reducing in surface water bodies from a distance
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Implementation and application of this method-
ology will determine the impact of wastewater on
the quality and chemically-biological composition of
surface water bodies of Ukraine, as well as signifi-
cantly improve the quality of surface and groundwa-
ter, which is a water supply source for all residents of
cities and towns of Ukraine.
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