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B ocrtanHi poku cnoctepiraerscsi OypXJIMBHI PO3BUTOK MICT, MPOMHCIOBOCTI,
1HTeHCcHdIKaIlld CIILCHKOTO TOCIOAApCTBA, 3HAYHE PO3UIUPEHHS TUIONI 3POIIYBAHUX
3eMellb, MOJIMIIEHHS KYJIbTYpPHO-TTOOYTOBUX YMOB 1 psiJi 1HIIUX YMHHUKIB, SIKI BCE
OuIbIlle YCKIQJHIOIOTH MPOOJEeMHU 3a0e3leUeHHsT KOMYHAJIbHOTO, CLIBCHKOIO
roCroapcTBa i MPOMUCIOBOCTI AKICHOIO BOJAOIO.

3HauYHO BIUIMBAIOTh Ha TOTIPIICHHS $KOCTI BOJIW y MPUPOJHHUX BOJOMMAax
3a0py/IHEH1 JOUIOBI 1 Tajl BOJAU 3 ypOaHI30BaHUX TEPUTOPI — MICT, MOJITOHIB
BIIXO/IB, 3BaJMI, CUIBTOCHYTiAb, IHIIUX OO0'€KTIB, IO 3HAXOMATHCA Ha
HEKaHaJI130BaHUX TEPUTOPISIX.

[ToBepxHEBUH CTIK — LI€ IPOLEC MEPEMIIIEHHS BOJ aTMOC(PEPHOTO MOXOIKEHHS
110 36eMHI/ MOBEPXHI (CTIKAHHS JOIIOBUX, TAaJUX 1 MOJMBOMUMHHUX BOJ Y BOJIOMMH 1
MIOHWKEHHSI pelibey) Mij €I CUIU TSHKIHHS; CKJIAJIoBa YacTHMHA KPYrooOiry BOJIU
(BosoroobopoTty) Ha 3emii. [Ipu po3paxyHkax BU3HAYAETHCS BEJIWYMHA CTOKY, IO
MOKa3ye KUTbKICTh BOJIH, 110 CTIKA€E 3 BOA0300pY 3a IESIKUI 1HTEpBAJ vacy.

3a0pyIHEHHS TOBEPXHEBOT'O CTOKY B11I0YBAETHCA B pE3yJIbTaTl PO3UMHEHHS T'a3iB
Ta TWIy 13 MOpPU3EMHUX MIapiB aTtMochepu, 3MUBY BEpXHIX IIapiB TPYHTY Ta
3pyHHOBAHUX JIOPOXKHIX ITOKPHUTTIB, MPOMMCIOBUX BIIXOJIB Yy BHIJISI BHUKHU/IIB,
BUTOKY HA()TOMPOIYKTIB, MUTTS TPAHCIIOPTY.

Cryninp 3a0pyAHEHHS JOIIOBUX Ta TaJIMX BOJ 3aJEXKHUTh BiJ pAny (akTopis:
reorpadiyHOTO pO3TalTyBaHHS, KIIMAaTUYHUX YMOB, IHTEHCHUBHOCTI Ta TPUBAJIOCTI
BUITaJIaHHA aTMOC(EPHUX OIaJiB, 3a0pyTHEHOCTI TOBITPSHOTO OaCeiiHy, CaHITAPHOTO
cTaHy OaceiiHy B0J0300py, BHUIY MOBEPXHEBHUX IOKPUTTIB TEPUTOPIi; HASIBHOCTI
no0JM3y NTPOMHUCIOBUX 30H, aBTOMOOUIBHMX JOpIIT Ta 00’€My TpaHCHOPTHUX
HAaBaHTAXKCHb.

3a0pyIHEHICTh TMOBEPXHEBOTO CTOKY BKIIIOYA€ JBI CKJIAJOBUX: OCHOBHA
3a0pyIHEHICTb, 1110 BU3HAYAETHCS 3SMUBOM HAKOMTMYEHUX Ha TOBEPXHI 3a0pyAHIOBAYIB,
1 (hoHOBA, 1110 BUHUKAE YEPe3 €pOo3i10 (PO3MUB) CAMUX IMOBEPXOHb.

3a0pyIHIOIOYl PEUYOBUHM YACTO HAAXOASTh Y BOJHI 00 €KTH TOBEPXHEBUM
CIIOCOOOM B PE3yJIbTaTi HEBIPHO 31CHEHOTO BEPTUKAIHHOTO TIJIaHYBaHHS TEPUTOPIH,
MPWIETINX JI0 BOJAHHX 00’€KTIB. 3amoOiraHHsS HAIXOHKEHHIO 3a0pyaHEHOTO
MMOBEPXHEBOTO CTOKY B TaKWUW CIOCIO MOCSATAETHCSI KOHCTPYKTUBHHUM JIOMTOBHEHHSIM
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(mapametu, OOpAIOPH, KIOBETH TOIO) ICHYIOYOTO BEPTHKAIBHOTO TUIAHYBAHHS
MPUJIETIIUX J0 BCIX BOJOTOKIB 1 BOJIOMM TEPUTOPi HACETIECHUX MyHKTIB.

3HauHy YacTKy B 3a0pyAHEHHS BOJAM BHOCSITH JIETEPreHTH (MHUIOU1 3aCO0N).

Jlo iX ckiaay BXOJATh K aKTHBHA OCHOBA MOBEPXHEBO aKTUBHI PEYOBHUHM 1 P13HI
N00aBKHU: JYXKHI 1 HEUTpalbHI EJIEKTPOJIITH, MEPEKUCHU CHOJIYKH, PEUYOBHUHHU, IIO
3ano0iraroTh pecopoOilii 3a0pyAHIoBayiB. [leTeprenTy, NoTparuisitouu y BOJAHI 00’ €KTH,
BUKJIMKAIOTh CIIHIOBaHHS, TMOTIPIIYIOTh OPraHOJENTUYHI BJIACTUBOCTI BOJH,
MOPYIIYIOTh TPOIECH KHUCHEBOTO OOMiIHY, TOKCHYHO BIUIMBalOTh Ha (dayHy,
YTPYAHIOIOTH ~ TpOIECH  OIONOTIYHOTO  OKHCIICHHS ~ OpPraHiYHHUX  PEYOBHH,
MEPEIIKOKAIOTh 010JIOTTYHOMY OYHIIEHHIO CTIYHHUX BOJI.

BusBiaeHO 3HAYHUI BMICT 10HIB BaXKKHUX METAJIB SIK B JOIIOBUX, TaK 1 B TalINX
CTIYHUX BOJaX.

B piyHOoMy 1uKiIi MakcMMaibHI KOHIICHTpAIlii CIONYK BaXKHMX METaliB
CIOCTEpITaloThbCsl B TajlMX CTIYHUX BOJax Ta B JIONIOBHX, IO BUMNAJAIOTh
0e31mocepe/IHbO MICHS TAHSHHS CHITY.

B niepion BunaiHHs IHTEHCUBHHUX JIOIIIB BMICT BaXKKHX METaJIIB y CTIYHHMX BOJaX
3HIDKYETBCSI 1 TAKUM YUHOM, OCHOBHA KUJIBKICTh YKa3aHUX CIOJYK IMOMAJa€ y CTIvHI
BOJIM Y BUIJISIZI IOMIIIOK aTMOC(hEpPHUX BUKHUJIB, IO aKyMYJIOIOTHCS Y CHITOBOMY
MTOKPHURBI, a TOTIM IHTEHCUBHO BUMHBAIOTHCS JIITHIMHU JIOIIIAMH.

Jlesike TIABHUINCHHS BMICTY BaKKMX METalIB B OCIHHIM Iepioja MOB’s3aHE 3
BUJILJIEHHSIM JIAHUX €JIEMEHTIB 3 aTMOC(EpH B PE3yJIbTaTl TPUBAIUX MAJIOIHTEHCUBHUX
JO1IIIB Ha (DOHI cJIaOKOT0 MPOBITPIOBAHHS MOBITPSIHOTO OaceiHy MicTa.

Cnig BpaxoBYBaTH, IO CIOJIYKH BaXKKHX METallB 3IIMCHIOIOTH HE JIMIIE
IHAUBIyaJIbHUMA, ajleé 1 cCyMiCHMM a00 KOMOIHOBaHMU BIUIMB Ha >XUBI OpraHi3Mu
BOZIOMM Ta MiKpo(aopy ouucHux crnopyld. [Ipy koMOIHOBaHOMY BIUIMBI JIEKUIBKOX
CIOJIYK CIIOCTEPITa€eThCsl CHHEPT13M, TOOTO CyMICHUH €(DEKT MPUCYTHOCTI PSATY CHOJIYK
MIEPEBUIILYE MTPOCTY CYyMY OKPEMOTO BILJIUBY KOKHOI 3 HUX.

[linBuiieHnii piBeHb 3a0pyAHEHHS CIOJYyKaMU JYXKHUX Ta JIy>KHO3EMEITbHUX
METaJiB CIOCTEPITa€ThCS B TAIMX CTIYHUX BOJAX, IO BU3HAYAETHCS OOPOOKOIO
MOKPUTTIB Yy 3UMOBUN mepiofl. PO3BUTOK 1 (YHKIIOHYBaHHS BEJIMKOTO MiCTa
HEOJMIHHO TOTpedye BHUAAJIICHHA CHITY 1 O0poThOM 3 okenemuriero. boporsba 3
O’KEJIEAUIICIO POBOIUTHCS, IEPEBAKHO, XIMIYHUMHU METOJIaMU, TOMY Y BOJIHI OaceiiHu
1 Ha TPYHTOBI MacCHBU METarojiCcy HaIXOIuTh 3HaYHa KUTbKICTh XIMIYHUX PEareHTIB,
Kl 3a0pyAHIOIOTh TOBEPXHEBI Ta TIPYHTOBI BOAM 1 CTBOPIOIOTH 3arpo3y Jis
POCIMHHOTO, TBAapHMHHOTO CBITY Ta oauHA. OCHOBHUMH 3a0pyIHIOBAYaMH, IO
MICTSTBCS Y CHITOBOMY TTOKPHBI, € PTYTh, CBUHEIb, KQAMIN, IIMHK, Mib, HIKEIh Ta 1HIII
BaXKl MeTaiid. OKpIM IIUX MOJIIOTAHTIB, BUCOKUN pPIBE€Hb 3a0pYyJHEHHS MOXE OyTH
00yMOBJIEHUI IPUCYTHICTIO Y CHITOBOMY MOKPHBI Ta rigpocdepi: aHioOHIB (XJIOPUIIB,
cynbdaris, cynbdiaiB, HiTpaTiB Ta iH.); KarioHiB (NH4+, Cr(Ill), Cr(VI) Ta in.);
3aBUCIIHX 1 OPraHIYHUX PEUOBUH ((popMambaeriau, HahTONpoayKTH, cuHTeTnyH1 [TAP
Ta 1HIII).

Panimie B IKoCcTi MaTepially TPOTH OXKEJESAUII 3aCTOCOBYBAJIACS MIIIAHO-COJISTHA
CYMIIIIL, 1110 B 3HAYHIN Mipi CIIPHUSIIO 3aMyJICHHIO Mepex 1 cucteM. [licok He moTparisB
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y BOJOIMpPHUMMAaNIbHI KOJOMA31 1 3aJMINABCA HAa MICBKHUX JOpOrax y NPUIIOTKOBIN
YacTHUHI.

B pe3ynbrati, 1o BeCHI TUCSY1 TOHH MICKY ITIJIATaId BUBE3CHHIO HA 3BAJIUIIA.

BukopuctanHs micky 1 NUIaKiB MOB’Si3aHE 3 MareplajbHO-CHEPreTUYHUMU
3aTparamMu (MaTepiajid, MaJMBO 1 Macia JJisl aBTOTPAHCIIOPTY, OTpeda B TOPOXKHIM
TEXHIII 1 JIOACBKUX pecypcax) Ta Mae HU3bKY €(DEeKTUBHICTb. Y pa3l 3aCTOCYBaHHS
(GpUKIIIHHOTO MaTepially 3aMICTh XJIOPUIIB EKOHOMIYHI BTPATH Ha IOPOTax 3pOCTalOTh
B 3 pa3u, mepeBa)KHO 3a paXyHOK IiIBUILIEHHS aBapiiHOCTi. Tomy GpuKIiiiHui criocid
00pOTHOHU 13 OXKEJICAUIICIO TPAKTUYHO HE 3HAWIIOB 3acToCyBaHHsA. [IpakTHYHO MOBHA
BIJIMOBa BiJi BHKOPHCTAHHS TMIIIAHO-COJSHOI CYMIIIl 1 MepexiJ Ha YHUCTI XIMIidHI
PEYOBHUHM (B OCHOBHOMY, XJIOPUIU HATPIIO, KAJIBIIIO) 3HU3WIN MacCIITaOu 3aCMiYCHHS
3MUBOBOI KaHaji3allii, HABAaHTA)KEHHS HA OYMCHI CIIOPYAM 1 3MEHIIMIN BUTpPATH Ha
npuOMpaHHs JOPOKHBOTO MOJIOTHA.

3a HasIBHOCTI MOTY>KHOT BOJOMMH Ta 6araToKpaTHOTO PO30aBICHHS CTIYHUX BOJI
CaHITapHUIl CTaH MOX€ OYTH 3aJIOBUIBHUM, SKIIO KOHIEHTpAIil JIMITYIOUHX
3a0pyIHEeHb HE TepeBUIYIOTh 3HaueHb ['JIK.

Binb11icTh TOKCMYHUX PEYOBUH, IO 3HAXOATHCS B MOYATKOBUIM MOMEHT 4acy B
CTaHl PIBHOMIPHOTO PO3MOBCIOKEHHSI MO 00’€My BOAM BOJIOWMH, 4epe3 JCSKUN
MPOMDKOK Yacy B TMPUPOJHUX YyMOBaxX IMEpPEepO3NOAUIAIOTECS HEPIBHOMIPHO Ta
copOyroThCsi Ha TBepJid (a3l B KOHIEHTpalisXx B 3-5 pa3iB Bullle, HDK NpH
PIBHOMIPHOMY PO3IO/I1JIL.

TOKCHMYHI PEYOBHHU Y BIIKPUTHX BOJOMMax COpOYIOTbCS K Ha IHEPTHOMY
Marepiali, TaK 1 Ha )KUBUX 00’ €KTax — MicKaX, MNIMHUCTUX YaCTUHKAX, PI3HOMaHITHUX
riApoOIOHTAaX, SIKI BKIKOYAIOTHCS B TPO(IYHI JAHIIOTH JaHOI BOAOWMH.

Otxe, mporpecyroue 3a0pyIHEHHS BOAOTOKIB 1 BOJOWM HACTIHHO mNOTpedye
BJIAIITYBaHHS B  HACEJICHUX IYHKTaX YKpaiHW EKOJIOTIYHO  Oe3MeHYHOro
BOJIOBIIBEZICHHS TTOBEPXHEBHUX BOJI, IPH €KCILTyaTallii IKOTo y BOAHI 00’ €KTH OyayTh
HAJIXOJHUTH TUTLKU 3BOPOTHI BOJIM, CKJIAJ SKUX BIATIOBIa€ BUMOTaM BCTaHOBJICHUX B
VYkpaini HOpMaTUBIB, B TOMY YKCJIi B aBapIHHUX CUTYaIlisX.

Ile cripusitume 3a0€3MEUYEHHIO CTIHKOTO (DYHKI[IOHYBAaHHS BOJHHUX CHUCTEM, TIPH
SIKOMY IIK1JIJTAB1 BIUTMBY Ha JOBKULISA HE OYIyTh MIEPEBHIIYBATH HOTO MOKIMBOCTI 10
CaMOBITHOBJICHHSI, a OT)KE IIJIBUIICHHIO BOJ103a0€3MEYEHOCTI TOCIOAaPCHKOTO
KOMILJIEKCY KpaiHU Ta 3MEHIIIEHHIO COLIAIbHOT HAIIPYKEHOCTI B peTiOHaX.

3 MeTOI 3MCHIICHHS 3a0pyAHEHHS TOBEPXHEBOTO CTOKY IEpIIOYEePTOBUM
3aBAAHHAM € 3MIIMCHEHHS TPaMOTHOTO BEPTHUKAJIBLHOTO IIAHYBAHHS Ta ITiIBUIICHHS
0JIaroyCTpOO TEPUTOPIM, MPUIIETIINX 10 BOAHUX 00’ EKTIB.

Ha skicHMil cKJlaJi TOBEpPXHEBOIO CTOKY BIUIMBae Oarato (hakTopiB, SKi
000B’SI3KOBO TOTPIOHO JE€TadbHO aHATI3yBaTH JJI KOXKHOI KOHKPETHOI TEepPHUTOPIi,
TOMY TIPUPOJOOXOPOHHI PIMIEHHS 1 CTPYKTYpHI 3aXOAW HE MOXYTh OyTH
YHIBEpCAJTLHUMU Ta CTEPEOTUITHUMMU.

Jlo oCHOBHUX 3a0pyIHIOIOYMX KOMIIOHEHTIB MIOBEPXHEBOTO CTOKY BiIHOCSATBHCS:
3aBUCIII PEYOBUHU, OPTaHIYHI CHOJYKH, HA()TOMPOIYKTH, CUHTETHYHI ITOBEPXHEBO-
aKTHBHI PEYOBHHH, COJIl BAXKKUX METajiB, 010r¢HHI €JIEMCHTH.
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[ToBepxHeBUi CTIK 000B’I3KOBO TOBUHEH HAPABISATUCS Ha OUYMCHI CIIOPYAH, 5K
3a0e3neyaTh HOro HOpMaTUBHY OYUCTKY, B TOMY YMCIIi B aBapiHUX CUTYaIlisX.

MOKJIUBICTh OTPUMAHHS JOJATKOBOI'O JOXOAY BIJ
COPTYBAHHSI TBEPJINX NOBYTOBUX BIIXO/IIB

JMonogioau — Jlawenxo /[.P., cm.,
Xapxiscokuii HaAYIOHATLHUL A8MOMOOLILHO-00PONCHIU YHIgepcumem

3 1 ciunsa 2018 poky, 3rigHo 13 3akoHoM Ykpainu «lIpo Bigxoam», ykpaiHill B
000B'I3KOBOMY TOPSJKY MOBHHHI COPTYBATH CMITTS 1 BUKWJATH MOTO y BIiANOBIIHI
O0aku. B 1mpoMy 3k poili BUPIIIWIM TO30yTHUCS Bl CMITTENPOBOAIB Y >KUTIOBUX
OararonoBepxoBUX OyauHKax 1 BHecau 3Minu B JIBH (1ep>kaBHO OyniBebHI HOPMH):
CKacyBaJii X 00OB'SI3KOBE MPOEKTYBAHHS IPU HOBOMY OY/IIBHUIITBI Ta pEKOHCTPYKITIT
Oy/iBelIb.

3a ganumu MiHICTEpCTBA €KOJIOTIT Ta MPUPOJHUX PECYPCIB, B YKpaAiHiI HIOPIYHO
YTBOPIOETHCS 17 MUIBHOHIB TOHH TOOYTOBOT'O Ta TPOMUCIIOBOTO CMITTS. 3 HUX TIJIBKU
5% coptyetbes 1 1mie 1% - cnamoerbest Ha 3aBoal «EHeprisi» B Kueni. Bech iHImit
o0cAr CMITTS MOTpaIuige Ha JierajibHI 1 HeJIeTaldbHl 3Bajullla, KX B Halllli KpaiHi
JIECSATKHA THCSY.

o 2014 poky B YkpaiHi (pyHKIIOHYBajJO S5 3aBOIIB, J€ CIAIIOBAIN CMITTS: B
Huinpi, Kuesi, PiBnomy, CeBacromnosni, Xapkosi. /o 2020 poky 3 HUX B poOouOMy
CTaHl TUIbKM KHUIBChKUU 3aBOJi «EHepris», SKUi HE MPOCTO CHANIOE BIAXOIU, a U
3a0e3mneuye TerIOBOI SHEPTIEI0 KUTIOBI Oy IMHKHY.

B Vkpaini npairoe 22 copTyBaldbHUX JiHII, SIKI 3alMalOTbCA COPTYBaHHSM
noOyToBUX BiAXomiB. TyT BHOUpaIOTh 13 3arajJbHOTO OOCSTY CMITTS KapTOH,
IJIACTUKOBI TUISIIKY, 3aJ113H1, CKJIsSIHI OaHKH 1 BIAMPABIIAIOTH X HA MEPEPOOKY.

VY Kurtomupi g0 2022 poky 30upar0ThCs MOOyayBaTh HaWOUIBIIMK B YKpaiHi
3aBoj 3 epepoOku TIIB. ITigpsaarkom BucTynae XxopBarcbka komranis Tehnix, sika
B)K€ 1HBECTYyBasia B OyMiBHUIITBO TTOHaA 10 MubioHIB €Bpo. Komu #ioro moOyayroTs 1
3aMMycCTATh, MICbKe 3BayinIlE (Tpaitoe 3 1957 poKy 1 CUIIbHO MepeBaHTaKeHa) HapelITi
3aKPHIOTh.

3aKoHU, KOHTEHHEPH, CHEIlajibHl MaIllMHU, JIFOAU 1 TIMPUEMCTBA - BCE € 1 BCE
¢ynkuionye. Hexail 1 1aneko He B KO)KHOMY HAceJI€HOMY MYHKTI. AJie MpU LbOMY
3BaJIMIIA BCE OJHO MPOLBITAIOTH 1 3aXOIUTIOIOThH BCE OLIBIII IO,

["onoBHa mpobieMa B TOMY, 1110 Y JIFOACH I TIOKHM HEMA€E YiTKOTO PO3YMIHHS IPO
Te, MO Take MOKpi (pakiii 1 cyxi ¢paxiii. [le gBa TUMM cMITTA, sIKI HE MOXXHA
3MINTyBaTH Mik €000, 1HAKIIE BCS Maca CyxuX (hpakiliii BBaXKAEThCA 3apakeHOi
010JIOTIYHUMH YaCTHHKAMH 1 HE TIsTae Imepepooii.

VY BEeNMKHUX MICTaX CTOSATh HOBEHbKI KOHTEHHEPH - OJTUCKYY1, YHUCTI, a IeSIK1 HaBITh
3 PO3YMHHUMH €JIEKTPOHHUMU TAHEJISIMU HAIOBHEHHS, SIK1 MPAIIOIOTh Ha COHSYHUX
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