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1 OCHOBHI IPOBJEMM EKOJIOTITI

Pedepar

Exomnoriuna kpusa, mokepena ii BAHMKHeHHs. Hacmiaky eKoJoT14HOT KPU3H JJIs
cydacHoro jrojicTa. [Ipeamer ekosorii, 00'eKT AOCHIKEHHS, MeTa 1 3a71a4l eKOJIOT11.
Crpykrypa ekosorii. OCHOBHI BHM3Ha4YeHHS 1 TepMmiHU: Olocdepa, €KOCUCTEMa,
TpodIYHUM JIAHIIOT, MPOJYIIEHTH, KOHCYMEHTH, PEIYILIEHTH, €KOJIOT14HI (pakTopwu.
Kpyroo6ir pedoBun y npupoai. ['omeoctas 6iochepu, OCHOBHU CTiiikocTi OGiocdepw.
OcHogHi 3akonu exoiorii. [Ipuponani pecypcu. [IpupogokopuctyBaHHS.

1.1 TeoperuuHi BizomocTi

111 ExoJioriyna kpusa, J:kepeJia ii BHHUKHEHHS.
Hacaiaku exko/10rivyH0l Kpu3u

PO3BUTOK  B3a€EMOBITHOCHMH  JIIOJICTBA 3  HABKOJHUIIHIM  OPUPOJHUM
CEpPENOBUIIEM  CYMPOBOIKYBABCSI  PSIJAOM  E€KOJOTIYHMX KpHU3, OOYMOBIIECHUX
MPOTHUCTOSHHAM JTFOACBKOTO CYCIUJIbCTBA TpupoAi. OCHOBHUMH TPHUHITUIIAMHU
po3BUTKY cycniabcTBa B KiHII X VIII cT. — nepiiii monoBuHi XX cT. Oynu: 00poTeda
3 MPUPOJIOO, 11 MIJKOPEHHS, BIIEBHEHICTh, IO MPUPOJIHI PECYPCH HEBUYEPIHI, - 1€
MIPU3BEJIO B T1 YaCH JI0 JIOKAJIBHUX 1 PET1OHATBHUX KPU3.

Octanni 40—50 pokiB XapaKTEpPU3yIOTHCS PO3BUTKOM TII00aTbHOI €KOJIOTTUHOT
kpu3u. ChOTOHI JIOJMHA BUCTYIAE SIK MOTYTHSI T€0JIOTiYHA CHJIA, [0 3MIHIOE CTaH
exocucteMu Bciei mianetu. lllopiyHo BumoOyBaeThecst moHaa 10 MIApI. T TIPCHKUX
nopin 3 3eMHUX HaAp. HacmigkoM BHUKUIIB B MOBITPA Ta TiApocdepy BEITHKOT
KUTBKOCTI MPOMMCIIOBHX BIIXOJIIB, XiMi3aIlli CLIBCHKOTO TOCIOIAPCTBA € 3HUKHEHHS
Ha TUIAaHETI PI3HOMAHITHUX BHIIB TBapuH Ta pociuH (20 pokiB Tomy Ha 3emii
IIOJICHHO 3HWUKAB OJWH BHUJ TBAapWH, a 3apa3, 3a JaHUMH BcecBiTHROTO (GOHTY
OXOPOHU KMBOI MPUPOI, - OJUH BUJ HA TOAUHY).

Oco0nuBICTIO €KOIOTTYHOT Kpr3u XX CTOJITTS € T€, 1110 BOHA MA€ SKICHO 1HIILY
NpUpOAy MOPIBHSAHO 3 yciMa momepeaHiMu Kpuszamu. lle kpu3za, ska oxomuia BCHO
IUTAHETY 1 3yMOBJICHA HE TPHUPOJHUMH, a TEXHOJOTO-BUPOOHWYUMHU TIPOIIECAMH.
Oco0MBICTh CYYaCHOI €KOJIOTIYHOT KpU3HM - B TIOOATbHUX MacluTtadbax aerpaaarfii
MIPUPOTHOTO CEPEIOBUINA, KOJIM TEMIIH 3MIHHU MapamMeTpiB 0iochepu B COTHI 1 THCSIYI
pa3iB MEPEBUIYIOTH TEMITA MTPUPOTHOT €BOJTIOIIII.

TakuMm YMHOM, BU3HAYUTH CYYacHY €KOJIOTiYHY KPH3y MOXHa SK TJIHOOKE
MOPYIICHHS MMPUPOTHOT €KOJIOTIYHOT PIBHOBArd Ta HANPYXKEHUW CTaH B3AEMHUH MIX
JIOIMHOIO Ta TPHUPOJIO0, 10 TOB’S3aHE 3 HEBIAMOBIAHICTIO BUPOOHUYMX CHJI Ta
BUPOOHMYMX BIJHOCHMH B JIOJCBKOMY CYCIUIBCTBI PECYPCHUM MOKIMBOCTIM
6iocdepu.

J10 OCHOBHHMX NPUYMH €KOJIOTIYHOI KPU3M MOXKHA BIJTHECTHU: IeMOrpapIuHUii
BUOYX, ypOaHi3allilo HaceJICHHs, HAyKOBO-TEXHIYHUX MPOTPec, XIMi3allito CUILCHKOTO



rocroJlapcTBa, BIJCYTHICTH MIPpH B  €KCIUTyaraili MPUPOJHUX  PECYPCiB,
BUKOPHUCTAHHS MIPUPOJTHUX 0aratcTB 03 ypaxyBaHHS 3aKOHIB ITPUPOJIH.
Hemorpadiunuit BHOYX MOXHaA MPOLTIOCTPYBATH JUHAMIKOIO 3pOCTaHHS
YUCEJIbHOCTI HaceIeHHs miaHeTw (taom. 1.1.1.1).
3pOCTaHHA YHCEIBHOCTI HACEJICHHsSI IUIAHETH CYMPOBOKYBAJIOCS POCTOM
ypOaHizallii HaceleHHs, TOOTO TOSIBOIO BEIUKOi KUTHBKOCTI MICT Ta 3pPOCTAHHIM
YHCENIbHOCTI MICHBKOTO HACEJICHHS.

Tabmuus 1.1.1.1 - YUnceapHicThL HACeJEeHHS IIAaHETH 3eMJIs

Poxn (10 H.c.), H.e. KinpkicTh HaceaeHHS Ha 3eMJIl, MIIH.

qOJ1.

8000 (mo H.e.) 6
1 255
1000 254
1900 1633
1950 2513
1980 4415
1987 5000
2000 6122
2095 10500

TexHOreHHU# TUN PO3BUTKY MBIl B YMOBaX MIBUIKOTO POCTY HACEIICHHS
MPU3BIB 10 HACJIKIB Cy4aCHOI €KOJIOTiYHOI KPU3H, SIKUMH €:

—  Jerpajaiiis npupou;

— picT XBOpoO HacesaeHHs (TeHEeTUYHUX, OHKOJIOTTYHHUX, XBOPOO CepIleBo-
CYJIMHHO1 CUCTEMU, AJIEPTIYHHX, 1HOEKIIHHNX);

— pi3Ka 3MiHa CaHITAPHO-TITI€EHIYHUX YMOB KHUTTS JIFOANHM;

— TOJOJ B JIEIKHX PEriOHaX IJIAaHETH.

—  colllajbHI JINXa;

— r1no0anbHI 3MIHM KiIiMaTy (MOTEIUIIHHS KIIMaTy Ta BHUKIMKAHE LIUM
iHATTS piBHA CBITOBOTO OKEaHy);

— pyHHYBaHHS 030HOBOTO IIapy aTMochepu;

— 3HULICHHS NPUPOJHUX PECYPCIB;

— KHCJIOTHI OHaIH;

— 3a0pyAHEHHS HaBKOJUIIHBOTO CEPEOBHILA XIMIYHUMHU PEUOBHHAMH;

—  €po3is IPYHTIB;



— PpyiiHYBaHHS €KOJOTIYHHX Hilll 0araTb0X BUIB, 110 MPU3BEIIO 0 3HIKEHHS
CTIAKOCT1 061011€HO3Y TUIAHETH.
Exonoriuna curyauisi B Ykpaini

Exonoriunuii ctan VYkpaiHH XapakTepu3yeTbCsl SK KpUTHUHUU. Bemnmka
KUTBKICTh TIANPUEMCTB METaTypriifHOl, MalIMHOOYIIBHOI, XIMIYHOi, €HEpreTUYHOI
MIPOMUCIIOBOCTEH, BEIMKA KUIbKICTh MPOMHCIOBUX MICT HAJ3BUYANHO YCKIIATHUIIH
EKOJIOTIYHUI cTaH JOBKULISA. Jly’e TroCTpo CTOSITh MpodiieMu 3a0pyaHEHHS
MOBITPSHOTO OaceiiHy OUIBIIOCTI perioHiB YKpaiHu, HallBaxIMBIIIMX pik - J{Himpa,
Huicrtpa, [ligennoro byry, A3zoBcskoro Ta YopHoro Mopis.

Jlume B Oaceiin JlHimpa mOpiYHO CcKugaeTbes Oim3bko 10 muips. M
HEOYMIIICHUX CTIYHUX BOJ, SKI MICTATh HAAMIPHI KIUJIBKOCTI aMOHIMHOTO Ta
HITPUTHOTO a30Ty, HadTOMPOAYKTIB, (EHONIB, COJEH BaXKKUX METalB Ta
XJIOPOPraHiYHUX NECTUUUAIB, MPU LBOMY CHIJ BpPaxOBYBaTH, L0 JHIIPOBCHKOIO
BOJIOIO KOPHUCTYETHCS O1IbIIIE MTOJIOBUHU HaceleHHs YKpaiau. B ocTanHi gecatupivds
exocucTteMa JIHimpa MOBHICTIO JE€TpaJioBaHa 4Yepe3 MOPYLIEHHS BCIX 3B S3KIB MIXK
OloTHyHUMU ¥ abloTUYHUMHU eneMeHTaMu. OCHOBHMMHM NPHUYMHAMH KPHU30BO1
cuTyalii Ha J[HINp1 € cnopyKeHHsT BOJOCXOBUI, Meopallisi 3eMelb, Oy [IBHUIITBO
LIJIOT0 pPsiAy TNPOMUCIOBHX KOMIUIEKCIB y OaceilHi pikd, Belnye3Hi 00’ eMu
BOJ103a00py 11 MIPOMHUCIOBOCTI M 3POIICHHS, JYyX€ BEIHUKI 00CSATH 3a0pyJaHEHb.
[tyuno piukoBuit pexxum JlHinmpa TpaHchHOPMOBAHO HA O3EPHHM, 1€ TMPU3BEIO 10
PI3KOTO YMOBLILHEHHS BOJOOOMIHY, 3 SIBHJIMCS 30HH 3aCTO0, PO3MOBCIOIUIIOCH TaKe
SBUIIE K eBTpodikaris BogoiM. B ocTaHHI yacu HEraTUBHHUM 1 Jy)Ke HeOe3NmeUHUM
SIBUIIIEM CTaJIO TIOCTIMHE 3pOCTAHHS PaJI0aKTUBHOCTI JOHHUX BIIKIAJEHB, OCOOJIUBO
y KuiBchkoMy BOJIOCXOBHIIII.

Ha VYkpaini npo6ieMa BoJoCXOBHIIL, SIKUMU OyJI0 3aToTuieHo Maike 700 Tuc ra
POIOYUX 3€MEJIb, TyXKe CKiIaaHa. BogocxoBuia 3Ha4HO MOTIPIIMIIM CTaH JOBKIIS —
M1HSABCS PIBEHb IPYHTOBUX BOJI JAJIEKO BiJl OEpeTiB, MOCUIUIOCS 3aCOJICHHS IPYHTIB,
B JIECSATKH pa3iB 30UTbIIUBCS 00 ’€M IMiJI3EMHOT0 CTOKYy, a IIe, B CBOIO HEpry,
O0OyMOBUJIO 3pOCTaHHS 3a0pyJAHEHHS IMiJ3€MHUX BOJ, 3HU3UBCS BMICT T'yMYCy B
IPYHTI, TOCHJIUIIACS €pO3isi OeperoBoi 30HMU.

[TomiOH1 HeraTUBHI HACTIAKK XapakTepHi 1 st O6aceitny [uictpa. Kpim Toro,
MOJIITUKA TIPUPOJOKOPUCTYBAHHS TIpH3BeNia 0 3arubeni B YkpaiHi 3a octanHi 30
pokiB 61u3bk0 20 THC. MaTuX PIYOK.

ABOBCbKE MOpE MEPEeTBOPUIIOCA Ha 30HY €KOJOoriyHoi kartactpodu. Bwmict
OTPYTOXIMIKATIB, BaXXKHX MeETaliB B JIOHHUX BIAKIQJCHHSIX MOps Habaratro
MIEPEBHUIILYE TOMYCTUMI KOHIIEHTpaIlii. 3MEHIIIMBCS BUIOBHIA CKJIaJl MEIITKAHIIIB MOPS,
B JICKiJIbKa Pa3iB 3MEHIIWINCS BUJIOBH MPOMHCIOBOI pudH. ['00BHUMHU TTpHUMHAMU
KaTacTpop1yHOro CTaHy A30Ba € XMKalbKUW BUJIOB puOH, akuil po3nouaBcs 3 50-x
pOKiB; OYyIIBHUIITBO rpedeib 1 BOJOCXOBHIN Ha XUBIsUuX pikax — JloH, KyOans,
MEPETBOPEHHS IMX BOJOCXOBHUI] Yy TITAHTChKI TMPOMUCIOBI  BIJICTIMHHKW;
IHTEHCUBHUI PO3BUTOK Yy CYCIAHIX pErioHax 3pOIIyBaHOTO 3eMJIEpOOCTBa;
3a0pyJHEHHsS] JOBKUUISA BUKHUIAMHU XIMIYHOI Ta METaXypridHOI MPOMHUCIOBOCTI Y
mictax Mapiymnounb, PoctoB, Taranpor Ta iHImmx; OyIIBHULITBO Ha Y30epex ki MOps



OYJIMHKIB BIAMOYMHKY, 110 MPHU3BEIO 0 KaTacTpohiyHOTrO 30UIbIIEHHS MOOYTOBHUX
B1JIXO/[IB; HEKOHTPOJIbOBAHE 301JIBIIEHHS KIJTLKOCT1 MECTUIINIIB, SIKI MOTPAILISIOThH Y
MOPE€ 3 MMPUJIETIINX CLTBCHKOTOCIIOAAPCHKUX MACHBIB.

Tskka exoJioTiuHa CUTyallis xapakTepHa 1 mis Oaceiitna YopHoro mops. 3
Bojgamu Jlninpa, IliBnennoro byry, Huictpa, Jlynato y Oaceiin YopHoro mops
HIOPIYHO TMOTPAILUIAIOTh MUIBMOHM KyOIYHHUX METpIB 3a0pyJAHEHUX CTOKIB, IYyXKE
BEJIMKUM € 3a0pyJHEHHS IIeIh(OBOI 30HH MOOYTOBUMHU, KaHATI3aIIMHUMHA CTOKaMHU.
VY miBHIYHO-3ax1aHIH yacTHHI YopHOTO MOps y 3B’S3KY 3 PO3POOKOIO ITIABOJIHHUX
Ha(TOra3oBUX POJIOBUII Ma€ Miclie 3a0pyJaHeHHs Boau Hadrompoayktamu. Jlyxe
CEpHO3HOI0 KaTacTpo(oIo 3arpoXkKy€e MOCTYIOBE MIAHATTS BEPXHBOT MEX1 HACUUYEHUX
CIPKOBOJHEM TJIMOMHHHUX BOJ MOps. 3MiHAa TIAPOXIMIYHOTO, TEIUIOBOTO OanaHcy
BOJHUX Mac TpHU3BeNa JO0 3HUKHEHHS [AYyXK€ I[IHHUX BHUAIB puld Ta I1HIIUX
TApOOIOHTIB. 30HOK IMIJIBUILIEHOIO PHU3MKY € TMPUIIOPTOBI MOTYXKHI 3aBOJIU U
[liBnennuii nopt nobnuzy Oxecu, 1€ BUPOOJIAIOTHCS BEIHKI 00’ €MH PIAKOTO aMiaky,
(GyHKLI0HYE NOTYKHUM amiakonpoBil Oxaeca-ToapATTi.

3a0pyaHeHHsT aTMOC(EpHOro TMOBITPSI B TAaKUX MICTax, SK 3amopixoKs,
MakiiBka, Jlucu4ancbk, JIHIMPOA3EPKUHCHK MOCATIO HEOE3MEYHOro ISl SKUTTS
JIIOJTMHU PIBHS: KOHIICHTpAIlisl JeSKUX MIKMBUX pedoBuH nepepuinye ['JIK B 25-
100 paszis.

Hacnigku mmanerapuoro xapaktepy mae aBapist Ha YAEC. 3 1987 poky nuiie
B KueBi 30impmimnacs KigbKICTh 3aXBOPIOBAaHb: OHKOJOTIYHUX — B 3 pasW;
3aXBOPIOBAHb €HJOKPHUHHOI cUcTeMU — B 6,5 pasiB; opraHiB auxaHHi — B 31 pas.
Maiixe 1,5 MIIH. 4OJIOBIK TPOKMBAE HA TEPUTOPII, A€ PAIlOAKTUBHUN (POH y IECATKH
pa3ziB mnepeBuinye pomyctumi Hopmu (KuiBchka, Kutommpcebka. YepHIriBchka,
PiBnencoka, Yepkacbka, Binnuibka, UYepniBernpka, KipoBorpajaceka, IBaHo-
®paHkiBcbKa 00J1aCTI).

[lopymieHHss  OPUPOJHUX  TPOLIECIB,  3a0pyJAHEHHS  HABKOJMIIHBOTO
CepeJ0OBHILA MEIIKAHHS JIFOJIMHU 3 OJHOYAaCHUM PO3BUTKOM CTPECOBHUX CHUTYALil Bij
COIIIAJIBHUX CTPYCIB MPU3BETU JO KaTacTpohiyHOTO TMOTIPIICHHS CTaHy 3J0POB’s
HaceneHHs Ykpainu. Ilig cepiio3Horo 3arpo3oro - renodons Harii, 3 1992 poky
piBEHb CMEPTHOCTI HACEJICHHs Y KpaiHU MEePEBUILYE PIBEHb HAPOIKYBAHOCTI.

CkianHa ekojoriyHa cuTyauiss y OyAb SIKOMY PErioHl1 MJIaHETH MPUMYCHIIA
JIOJICTBO BUpILIYyBaTH NpoOiemMu AOBKULIS. ToMy cydacHMil mepiof] PO3BUTKY
CYCHIIbLCTBA Ma€ 1€ Ty OCOOJIMBICTB, 110 3MIHWJIOCS CTAaBJICHHS JIIOJCH IUIaHETH 0
IPUPOJIU, PO3IMIMPIOETHCS TPOMAJCHKHUIA PyX 32 OXOPOHY IOBKIJUISA, PO3BUBAIOTHCA
albTEpHATUBHI TPAaJMLIMHUM JDKepena eHeprii, JAexiMizalis Ta pecypco3depiraroui
TEXHOJIOT1i, MPUHUMAaIOThCS HOBI HAITIOHAJIBbHI 1 MDKHAPOAHI 3aKOHU PO OXOPOHY
MPUPOIH, TTOHANIaCs JeMITITapU3allis B HAWO1IBII PO3BHHEHUX KpaiHaXx.

T'onmoBHMMHM HIISIXaMM BHMXOAY 3 CYYAaCHOI €KOJIOTIYHOI KPH3H MOXXHA
Ha3BaTH TaKl fK:

— oprasizaiis 3araJibHOi €KOJIOT14YHO1 OCBITH;
— (QopMyBaHHS €KOJIOTIYHOI CBIJJOMOCTI Y KOKHOI JIOJIMHA W CYCIUIBCTBA B

I1JIOMY;



— 3MiHA €KOHOMIYHOi MOJEN CYCIIJIbCTBA - BKJIIOUEHHS y BapTICTh MPOAYKIIi
BUPOOHUIITB BAPTOCT1 BUTPAT, SIKI MOTpeOy€e BITHOBICHHS MMPUPOIH;

— 3MiHa cTparterii 1 TAKTUKH KOPHCTYBaHHS HABKOJIUIIHBOIO MPUPOJOI0 - IMPH
¢opMyBaHHI B3a€MOBIIHOCHH JIIOAWHU 3 MPUPOJHHM  CEPEIOBHILIEM
BpaxyBaHHSl 3aKOHIB NPUPOJHU, BIIATBOPEHHS YMOB JJIsi CAMOBITHOBJICHHS
IPUPOJTHUX EKOCHUCTEM.

1.1.2 ExoJiorisi: npeamer, 00’€KT A0CTisKeHHsI, MeTa i 3a1aui.
CTpykTrypa ekoJiorii

TepMmin «ekosorisi» Brepiie BxuB B 1866 pori HiMenbkuil BueHud EpHCT
['ekkenb 17 TO3HAYEHHS HAyKW, 110 BHUBYA€E B3a€EMOBIAHOCHMHHU OpraHi3MiB 3
HABKOJIMILIHIM cepenoBuiieM. CaMe CJI0BO «EKOJIOTISD CKIIAAEThCs 3 JBOX IPELIbKUX
CJIIB: «OMKOC» — OYIMHOK 1 «JIOTOC» — HayKa, 1[0 O3HA4Ya€ B MEPEKIadl «HayKa Mpo
MICIIE3HAXOJ[KEHHS.

Sk camocTiiiHa 010JI0T1YHA TUCUUILIIHA €KOJoria copMyBanacs B KiHIl 80-x
pokiB XIX cropiyus.

OnHiM 3 CydacHUX BU3HAYE€Hb €KOJIOTII € TaKe:

ExoJioris — 11¢ Hayka po B3a€EMOBIJTHOCUHU 1 B3a€EMO3B'SI3KU KUBHUX 1CTOT M1k
co00I0 1 3 HABKOJMIIHBOI HEOPraHIYHOK NPHUPOAOI0, NP0 CTPYKTypy 1
(yHKL10HYBaHHS HaJIOPTraHI3MEHUX CHCTEM.

O0'exT mocaimxennb exoJorii. Exornoris 3aiiMaeTbcsi BUBUEHHAM 3-X PIBHIB
opraHizaiii >XUTTs:

— OKpEeMHUMHM opraHizmamu (0COOMHaMMU);
— MONyJSLisAsMU (CYKYMHICTIO OCOOMH OJTHOTO BHJly Ha MEBHINA TEPUTOPIi);
— OlorieHO3aMH (CYKYITHICTIO OCOOUH PI3HUX BUIIB).

Takum unHOM, O0'€KTaMH €KOJIOTii B 3aJ€KHOCTI BiJ PIBHS OCHIJKEHb €
€KOJIOT1YH1 CUCTEMHU a00 €JIEMEHTH €KOCHCTEM.

Mera 3arajbHOI eKoJIOTii: po3poOKa TaKTUKUA 1 CTpaTerii 30epekeHHs 1
CTabUIBHOTO PO3BUTKY KUTTS HA 3€MIIIL.

Oco0IMBICTIO CYYACHOI'0 €Tamny PO3BHUTKY €KOJOTYHUX 3HAHb € TE, IO
€KOoJIOoTisl 3000B's13aHa HE TUIbKM BUBYATH (YHKLIOHYBAHHSA PIZHOPIBHEBUX CHUCTEM,
asie 1 OOIPYHTOBYBATH palliOHaJIbHI ()OPMH B3a€EMOBIIHOCUH MPHUPOAM 1 JTHOJACHKOTO
CyCH1JIbCTBA.

HajiiBaxxaunsini 3agaydi 3arajbHoOI eKOJIOT i1

— BuBuYeHHs 3aKOHOMIpHOCTEH iCHYBaHHS 1 (DYHKI[IOHYBaHHS O10JIOTTUHUX
CHCTEM BCIX PIBHIB.

— Po3pobka nuisixiB rapMoHi3allii B3aEMOBITHOCHH JIFOJICBKOTO CYCIJIbCTBA 3
MIPUPOIOIO. 3abe3neuyeHHs MOKJIUBOCTI CaMOBITHOBJICHHS 1
caMoperyJroBaHHs 0iochepu.

— Ilporno3 auHamiku ctany 6iocdepu B 4aci Ta IpocTopi.



3ajaui eKkoJI0Til JJIS CYy4aCHOT0 iHKeHepa

— CTBOpEHHS TEXHOJOTIYHUX 1 IHKEHEPHUX PILIECHb, BUXOAYN 3 MIHIMAJIbHUX
BTpaT HABKOJUIITHLOMY CEPEIOBHIILY.

— IIporHo3yBaHHS 1 OIliHKA MOJJMBHX HETaTUBHUX HACHIJIKIB JIIOYHX 1
MIPOCKTOBAHUX MM AMPUEMCTB ISl HABKOJIMIITHBOTO CEPEIOBHIIIA.

— DBuacHe BHSBICHHSA 1 KOPEKTYBaHHS KOHKPETHUX TEXHOJOTIYHHX IPOLECIB,
10 3aBJIAIOTh IIKOJIM HABKOJIUITHROMY CEPEAOBHIILY, 3J0POB’IO JIFOINHHU.

Crtpykrypa exoJiorii

Exosnorist 6a3yeThCsi Ha TOCATHEHHAX AYXKe BEIMKOI KUTBKOCTI HayK, CEpe]l HUX
Taki Ak OoTaHika, 300Jo0ris, ¢i3ionoris, erionoris (Hayka TMpo TOBEIIHKY
TBapWHHUX ), 010X1Misl, TCHETHKA, CBOJIIOI[IHE BUECHHS, KJIIMATOJIOT1s1, TAJICOHTOJIOT S,
reoJIoris, MaTeMaTUYHE MOJICIIFOBAHHS Ta 1HIIII.

Exonoris He HaJIEKUTh 10 YUCIIa HAYKOBUX JMCIMILIIH 3 MPOCTOIO JIHINHOIO
CTPYKTYPOIO, B Hiil BCE 3B's13aHE 31 BCIM.

Jlesiki aBTOpU MPOMOHYIOTH CTPYKTYPY €KOJIOTIi, SIKY 300pakKeHO Ha PUCYHKY
1.1.2.1. 3 mpeacTaBiICHOI CXEMHU BUAHO, IO 3arajbHIN €KOJIOTII MiAMOPAAKOBaHI IBa
BEJIUKUX PO3AUIM E€KOJOTIYHMX JOCTIKEHb: TEOPETUYHA €KOJIOTIA Ta MpPUKJIaIHA
exonoris. L1 po3aiin, B CBOIO uUepry NOAUIAIOTHCSA HA LIIUH psi MIIPO3ALTIB, SIKI
MaloTh Tally3€B€ COPsIMYBaHHS a00 CTPYKTYpPHY HIANOPAIKOBAHICTh. Y TEOPETUYHY
€KOJIOTII0 BXOJATh MIAPO3JLIN: €KOJIOTISI MIKPOOPraHi3MiB, €KOJIOTiSl POCIIHH,
€KOJIOTiSl TBApWH, €KOJIOTis JoAuHU. [IpakTuyHil eKoJorii HiAMOPSIKOBYIOTHCS
T'€OEKOJIOT1s, COI[I0EKOJIOTIS Ta TEXHOCKOJIOT1S.

B misiomy 3arajibHy €KoJIOTil0 MOXHAa BHU3HAYUTH SIK HAYKYy MPO TAKTHKY 1
CTparterito 30epexeHHs i CTaOIBHOTO PO3BUTKY KHUTTS Ha 3eMITi.

I'eoexoJiorisi — Hayka PO OXOPOHY 1 paIliOHAIbHE BUKOPUCTAHHS IPUPOTHUX
pecypciB. [Tizpo3ainamu re0CeKOJIOT1i € naHamadTHA CKOJIOT14,
MPUPOJOKOPUCTYBAHHS,  OXOpOHAa  HABKOJIMIIHBOTO  CEpPEJOBUINA,  EKOJOTIs
atMocdepu, ekoJioris rigpocdepu, exosoris JiTochepu.

ComioexoJioriss — Hayka MpO COLIAJIbHO-€KOHOMIYHI YMHHUKHU BIUIMBY Ha
HaBKOJMUIIHE cepefoBuie. CoIIOEKONOris Mae Takl MIAPO3ILIN SK: €KOJOTiYHa
OCBITa, €KOJIOT1YHE MPaBO, ypOOEKOJIOT1s, EKOJIOTisl HAPOJIOHACEIICHHS, HalllOHAJIbHA 1
MI>KHApO/IHA €KOJIOT1s

TexHoekoJiorisn — Hayka TMpo TEXHOTCHHI YWHHUKH 3a0pyJaHCHHS
HABKOJIMIITHROTO ~ CEPENIOBUINA. TE€XHOEKOJIOTiS BKIIOYAE PO3AUIA:  €KOJIOTis
CHEPreTUKH, arpoOCeKOJIOTISl, €KOJIOTisl TPAHCIOPTY, €KOJIOTis BINMCHKOBOI CHpaBH,
€KOJIOT1YHA eKCIIepTH3a.



1.1.3 OcHoBHi TepMiHH i BUZHAYEHHS

Biocepa. CripuatiuBi yMOBHU JUTsI )KUTTS Ha HAIlil MJIaHETI HATO OOMEKEHI.
B macmira6i Beiei 3eMHOT KyJli )KUTTS MOXJIMBE JIUILE B TOHKOMY IIapi MOBITPS, BOJIU
1 IpYHTY, 1110 Ha3UBa€EThCs Diocdeporo.

B 20-1 pokxu namoro cropiuus B. I. BepHajachkuii CTBOPHMB BUYE€HHSI MPO
Oiocdepy ik r106aabHy €A1MHY cucTeMy 3eMJli, 1e BECb OCHOBHHI X1J1 TEOXIMIYHUX
Ta EHEPreTUYHUX MEPETBOPEHb BUZHAYAETHCS KUTTSM.

3arajbH
a
eKO0JIOTif
ExoJoria [eoeKo
' > mikpoop- . h
. . o-rif
v raHi3MiB v
Teopern Ipukaa
qy-Ha > ExoJioris Comio- |< I-HA
€K0.J10- POCJIUH eKO0JIOTif €KO0.J10-
ris ris
ExoJoria Texmoek
> TBapHH- . '
0-JI0Tifsl
HUX
ExoJoria
JIOAUHU

Pucynok 1.1.2.1 — Cxema CTPYKTypH €KOJIOTil

Biocdeporw B. 1. BepHancekuii Ha3BaB Ty YacTHHY HAIIOl IUIAHETH, B SIKIA
icHye ab0 OyIb-KOJM ICHYBAJO KUTTS, sIKa MOCTIMHO 3a3Ha€ a0o 3a3HaBajia BILUIUB
YKUBHUX OpPTraHi3MiB.

3rigno BueHHIO B. I. BepHaacekoro 3HadueHHs OpraHi3MiB 00yMOBIICHO:

iX BEJIMKOIO PI3HOMAaHITHICTIO;

PO3MOBCIOIKEHHSIM;

TPUBAJICTIO ICHYBaHHS B iCTOpii 3emiti;

BUOOPUYNM XapaKTepoM 010XIMIYHOT isITHHOCTI;

BUHSTKOBO BHCOKOIO XIMIYHOIO aKTHBHICTIO y MOPIBHSIHHI 3 1HIIUMU
KOMITOHEHTaMU TIPUPOIH.
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CepenoBuinie MeEIIKAHHS, €KOJOTiYHA Hima.KoXHUNH KOHKPETHUU BH]
’KUBUX OPTaHi3MIB MAa€ CBO€ KOHKPETHE CEpeOBHUIIE MEIIKaHHS - MPOCTIp, A€ BIH
Menikae. TepMiH «CepelOBUIIE MEIIKaHHD TyKe MOAIOHUN O TepMiHa «EKOJIOTri4Ha
HiIIIay.

Oco0nMMBICTh BUKOPHCTAHHSA TEpPMiHA «EKOJIOTIYHA HIIIa» B TOMY, IO BiH
XapaKTepu3ye Ty poiib 1 QYHKIII0, IKY BUKOHY€E JaHHUI BUJI B CEPEIOBHILI MEIITKAHHSI.
Hamnpuknan, y BOAHOMY CEpPEIOBHII € OpPraHi3MH, SIKi BeIyTh MPHJIOHHHM CITOCIO
KUTTS (MOJIFOCKH, PaKOMOIiOHI, puOM); OpraHi3Mu, IO IUIABAalOTh B TOBIII BOIH
(pubu, memays3u), abo Gopmu, M0 KOPCTKO MPUKPIIJICHI 0 OJHOIO MicHs (Kopa,
aKTHHIT).

Sxi 6 He Oynm aBa BUAM OJIM3BKI 32 CBOEID CHCTEMATHKOIO, B IIPUPOJII BOHU
3aBXIU 3aiiMalOTh Pi13H1 €KOJIOTTYH1 HIIII.

Exocucrema. CepenoBuille MEUIKaHHS IEBHOI I'PyHH OpraHi3MiB pa3oM i3
CYKYNHICTIO JaHMX OpraHi3MiB, $K1 3B'A3aHI OOMIHOM pEYOBMH Ta €HEprii,
YTBOPIOIOTH €KOCHCTEMY.

Axo exocucTteMa HaJeXHUTh CYTO IUIAHETI 3eMIls, MOKJIMBE BHUKOPHUCTAHHS
TEPMiHY «0i0reo1eHo3.

[IpuknagoM eKOCHCTEMU MOXKYTh OyTH 1 Kparwisi BOIM, 3 11 MIKPOOHUM
HACEJICHHSM, 1 JIic, IO 3aiiMa€e COTHI FeKTapiB.

Buninsiore MikpoekocucTeMu (Hampukiag, CTOBOyp THHIOYOTO JEpeBa),
Me30eKOoCcUucTeMH (JIic, CTAaBOK) 1 MAKPOEKOCHCTeMH (OKeaH, KOHTUHEHT).

B uboMy po3yminHi Oiocepa 3eMHOI Kyil B IIJIOMY € €KOCUCTEMOIO BUILIOTO
MOPSTIKY.

Exocucrema BKitro4ae 781 TOJIOBHI KOMITIOHEHTH:

- eKOTON CYKyNHICTh Ha TIeBHIM TepuTopli abloTUyHUX (AKTOpIB

CepelOBUIIA;
- 0iolmeH03 — CYKYNHICTh JKUBUX OpraHi3MiB, L0 3HAXOASAThCA B PI3HUX
BIIHOIIICHHSX MK c00010: CUM0103, TTapa3uTU3M Ta 1HIIII.

Jlyis mpuKIiiagy MOXHa B3SITH CTaBOK. B 1[bOMy BHIIaJIKy €KOTOM CKJIaJA€THCS 3
BOJIM, TOHHOTO IPYHTY Ta iX (h13UKO-XIMIYHUX XaPAKTEPUCTHUK.

biomneHo3 craBka BKIOYae B ceOe (PITOMIAHKTOH, 300IJIAHKTOH, pUO 1 TOMY
noJ1iI0He, IHITUMH CIIOBaMH, BCIO CYKYIHICTb )KUBUX OPTaHi3MIB Y BO/II.

OnHi€lo 3 HAWBAXKJIMBIINIMX BJIACTUBOCTEHd OyAb - SKOI €KOCHCTEMH €
B3a€MO3B'SI30K 1 B3a€EMO3AJICKHICTL BCIX #HOro koMmoHeHTiB. CTpykTypy
eKOCHCTEMHM HaBeaeHo y cxemi (puc. 1.1.3.1).

Tpodiunuii nanmior. )KuBi opranizMu, 10 BXOIATh J0 CKJIaay 010IeHO3Y, HE
OJIHAKOBI1 3 TOYKH 30py ACUMUISLIT HUMU PEUOBUHU 1 €HEPTii.

Ha Big3Haky BiJ pOCIWMH TBapHMHM HE 3[aTHI 10 peakiii (OoTOCHHTE3Y, a
NPUMYIICHI BUKOPHCTOBYBATH COHSIUHY €HEPTiI0 OMOCEPEIHEHO — Yepe3 OpraHiyHy
PEUOBHUHY, SIKY CTBOPIOIOTH (DOTOCHHTETHKHU.

TakuM YMHOM, B €KOCHCTEMaxX YTBOPIOETHCS JAHIIOT IMOCHITOBHOI mepeaayl
pPEUYOBMHU 1 €KBIBAJEHTHOI MOMY €Heprii BiJ OJHUX OpraHi3MiB A0 I1HIIUX, SKHMA
HA3MBAETHCS TPOPIYHUM JAHIIOTOM (BiJ TpelbK. «TPode» - )KUBIICHH).
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B ckmani TpodiuHoro aHirora o0OB'S3KOBa HAsBHICTb TPbOX THUITIB >KUBUX
OpraHi3MiB: MPOAYIEHTIB, KOHCYMEHTiB, pexyneHTiB (puc. 1.1.3.2).

IIpoayuenTamMu Ha3uBaIOTh POCIWHU. BOHU CTBOPIOIOTH MEPBUHHY OPTaHIYHY
pedoBHMHY 0€3 MOCEepeAHHKIB, MPOAYLUUPYIOTH il 3 HEOPraHi4YHOi PEUYOBMHU 3a
JIOTIOMOTO0 €HEprii COHIA. [HaKIIe IX Ha3UBaIOTh ABTOTPOGaMu.

Exocucrema
» lIpoynent |3 ¥ | Tlositps |«—
u
v v
Bbionenos Koncyment Bona < Exoron
u
dl | -
Penynentun | < > | IpyHr

Pucynok 1.1.3.1 — Cxema CTPYKTYpPH €KOCHCTEMHU

YTBOpEeHHS! OPraHiyHOiI PEYOBMHHU 3€JICHUMHU POCIMHAMH 3A1MCHIOETHCA Y

npoiieci (POTOCUHTE3Y:
h

\%
6CO, + 6H, 0 —> CgHp06 + 60,.

VY 3enenux pociauH Bojga H,O OKHMCHIOETBCS 3 YTBOPEHHSIM Ta30IM0Ai0HOTO
kucHio O,, Byriekucnuii raz3 CO, BIIHOBIIOETHCS O OpPTaHIYHUX CHOIYK (B
MIPUBEJACHOMY PIBHSIHHI peakilii — 10 TIoKo3u). [luxanHs — mporec MpOTUIICKHUMI
(GbOoTOCHHTE3y: OpraHiyHl CIOJYKH OKHCIIOIOTBHCS 3a JOMOMOIOK aTMOC(HEpHOro
KHCHIO.

KoncymenTn (Bif jaT. <KKOHCYMO» — CIOKHMBAI0) — OPTraHi3Mu, 110 HE MOXKYTh
OyIqyBaTH BJAacHyY pPEUYOBHHY 3 MIHEpPAIbHUX KOMIIOHEHTIB, BUKOPUCTOBYIOUH
CHeprilo COHIA, 1 MPUMYIIEHI BUKOPUCTOBYBATH T€, IO CTBOPHIIH aBTOTpO(DU TIpU
BXKMBaHHI iX B TKy. [HaKImie 1mi opraHi3MH Ha3uWBalOTh rereporpodamMu (TUMHU, 1110
KUBJISATHCS 1HITUMU).

[IpogyueHTH 1 KOHCYMEHTH YTBOPIOIOTH [IBI NEPIIUX JAaHKH TPO(iuHOTO
JaHIIIOTA.
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Pocaunoigni TBapuHn OyayroTh OUIKHM CBOTO Tijla 0€3MOCEepeIHhO 3 O1IKIB
POCTUH — 1I¢ KOHCYMEHTH TepPIIoro MopsiaKy.

M'sicoifHi TBapMHU BUKOPHCTOBYIOTh TBAPUHHI OUIKH 1 € KOHCYMEHTaMH
APYroro nopsiaKy.

B mpormeci kuBieHHS Ha BCiX TPO(IUHUX PIBHIX 3'SIBISIOTHCS «BIIXOMM.
3eJieHl POCIMHHU IIOPIYHO YaCTKOBO 200 MOBHICTIO CKUJIAIOTh JIUCTA. 3HAYHA YaCTUHA
OpraHi3MiB 3a TUMH a00 IHIIMMHU TMPUYMHAMH TOCTIHHO BiaMmupae. B pesynbraTi
CTBOPIOETHCS OpraHivyHa PEYOBUHA, IO MIJIATae mepepoOiri.

Ie B1/10yBa€ThCS 3aBIAKU peayueHTam (Big JIaT. «peny-
1io» — nmoBepHeHHs). Lli opranismu — 37e01IbII0r0 O6aKTEpli, HAUMPOCTIII, TPUOH,
JpiOH1 6e3XpebeTHI — B MPOIIEC] KUTTEMISIIBHOCTI PO3KIIAIal0Th OpraHiuH1 3aUIIKN
Oprati3MiB BCIX TPO(QIYHUX PIBHIB 10 MiHepabHUX OioreHHuX pedoBuH (C, O, Ny,
P, S Ta inmi). MiHepaabHi PEUYOBHMHU, a TAKOX BYTJIICKUCIUN Ta3, MO BUIAUIIETHCS
OpyU JUXaHHI OpraHi3MiB BCIX TpOQIYHUX PIBHIB, 3HOB TIOBEPTAIOTHCA 10
MPOIYLICHTIB.

B miiicHocTi  Tpo(iuHa CTPYyKTypa €KOCUCTEMH MpEIACTaBI€HA PAIOM
napajieJIbHUX Ta MEePEeIIiTalounXcsl TPOPIYHUX JIAHLIOTIB, K1 YTBOPIOIOTH TPO(pIdHY
CiTh.

[ToTik eHeprii, MO MEPEeXOAUTh HA HACTYMHUNU TPODIUHUN PIBEHB, CKIANAE B
cepenuboMy 10%. 90% eneprii ime Ha BiIacHI NMOTPeOM OpPraHi3MiB: 3POCTAHHS
0ioMacu, pO3MHOKEHHS, PO3BUTOK, PYX, JMXaHHA Ta 1HII (YHKIIIi, YaCTUHA €Heprii
PO3MOBCIOJIKY€ETHCS Yy BUIJISIL TEILIA.
3aK0oH €HepreTUYHoi MPOBIAHOCTI B TpodiuyHOoMy saHimio3l P. Jlingeman Ha3BaB
«3akoHoM mipamiau eHeprii», abo «mpaBuiiom 10%>». [Iponopiiiiino eHeprii, 1o
NepeaeTbcsl Ha HACTYIHUM pIBEHb, 3HMKYEThCS 1 OloMaca XWKakKiB y MOPIBHIHHI 3
O0iomacoro mpoayueHTiB. lle mpaBuiio ai€ B OLIBIIOCTI HA3eMHHX EKOCHUCTEM 1
orpumaiio Ha3By «Ilipamimgm 6iomac» (puc. 1.1.3.3).

Exonoriuni ¢paxropu. [Ipu B3aemoii Mixk cO00I0 KHMB1 OpraHi3MH
B3a€EMOJIIIOTH 1 3 HABKOJIMIIIHIM cepeioBuIiieM. byip-sika yMoBa cepeioBuIlia, sika
3MIIACHIOE MPAMHUI a00 MOOIYHUH BIIMB HA )KMB1 OpraHi3MH, HA3UBAETHCSA
€KOJIOTIYHUM (PaKTOPOM.

Oprani3m pearye Ha €KOJIOTTYHUN (HaKTOP CEIH(pIYHUMU MPUCTOCYBATBHIMHU
peakilissMi. EKoOJIOTIYHI YMHHUKH TIOMUISIOTBCS Ha JIB1 Kareropii: aGioTHyHi -
YUHHUKHA HEXKWUBOI IPUPOH 1 010 TUYHI - YWHHUKY KUBOI MIPUPO/IH.

Jlo abGioTuHUX (aKTOPIB CEPEIOBUILA BITHOCSTh:

— KJiMaTH4Hi (CBITJIO, BOJIOTICTh, TEMIIEPATYpPA, TUCK, PYX TOBITPS);

— exadivHi (MexaHIYHUN CKJIaJl I'PYHTIB, BOJIOTOEMHICTb,

MOBITPONPOHUKHICTb, UIIBHICTh IPYHTIB);
— oporpadiuHi (penbed MiCLIEBOCTI, BUCOTA HAJl PIBHEM MOPSI);
— XimiuHi (ra3oBuii ckiag atMocdepHu, COJbOBUHN CKJIaJ BOJ, KOHIICHTpAIIis,
KHUCJIOTHICTh, CKJIaJl PO3UHHIB).
[Tix GioTuuyHUMH (HAKTOpAMHU PO3YMIIOTh CYKYITHICTh BIUIMBY KHUTTEISIILHOCTI
OJTHUX OPTaHI3MiB Ha IHIIII.
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biotnuni pakTopu MoaAUIAIOTHCS Ha mpsiMi 1 modivHi (onocepeakonai). [lepii
3B's13aH1 3 O0e3mocepeHIM BIUIUBOM OJIHHUX OpraHi3MiB Ha iHIII. [[pyri BUSABIAIOTHCS,
HANpUKIaJ, B TOMY, IO OJHI OPraHi3MU CBO€IO MPHUCYTHICTIO 3MIHIOIOTH PEXUM
ab10THYHOTO CepeOBUIA MEIIKAHHS IHITNX OpTraHi3MiB (IIBITIHHS BOJIOCXOBUIIA).

o JlnxaHHs . CO, JlnxaHHs
AcuMurdiisg
v
hy Enepris Enepris
ConsuHa 0,1% Koncymen- 0,01% | Koncymen-
. |—| Ilponyuentn |——» >
eHepriA ™ [ T 1
H,0
MiHepanbHi
PEYOBUHU
v
Penynentn

Pucynok 1.1.3.2 — Cxema cTPYKTypH TpPo(diuyHOro JaHuOra

Pucynok 1.1.3.3 — Cxema mipamiau 0iomac
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baratro TBapuH 1 POCIMH HAATO YYTJIMBI JO 3MiH MapamMeTpiB €KOJOTTYHHX
YUHHUKIB. UMHHUKH, MPUCYTHI, SIK B HAIJIMIIKY, TaK 1 B HEJOJIKY, 3a BIJIHOIICHHIM
710 ONTUMAJIbHUX BUMOT OPTaHi3My, € YAHHUKAMH, [0 JIMITYIOTh MPOLBITAHHS BUIY.
3rinHo 13 «3akonom miHimymy» 0. JliGixa (1840 p.), po3BUTOK oOpraHizmMy
JIMITY€THCSI HE TUMH €JI€MEHTAMHU JKUBJICHHS, KOTP1 MPUCYTHI Y HAAJUIIKY, a TUMH,
KOTPUX HEIOCTaTHHO (BiITaMiHU, MiKpoeJdeMeHTH). He MeHIl Ba)KIUBIIIKM € Jlana3oH
MK MIHIMyMOM Ta MaKCUMYMOM €KOJIOTIYHOTO YMHHHUKA, SIKAUA BU3HAYa€ MEXI
CTIMKOCTi, TOOTO TOJEPAHTHOCTI JAHOTO OPTaHI3My YH BUAY [0 JaHOTO YMHHHUKA.
BinmoBigHe mpaBmwiio OTpUMano Ha3By «3akoH TojgepaHTHocTi» B. Illendopna
(1910 p.). dxmo opraHi3M Mae BY3bKHMM Jiama3oH TOJIEPAHTHOCTI JI0 OYIb-SIKOTO
(dakTopa, 1110 3MIHIOETHCS, TO LieH (aKTOp MOBUHEH OYTH BPaXOBaHUM y Mepuly 4epry
TOMY, III0 MOXE OYyTH JIIMITYIOUHUM.

HeraTuBHi HacHiAKU JIOACHKOT JISUIBHOCTI: pi3ka 3MiHA E€KOJOTIYHUX
YUHHUKIB, HANpUKIAJ, 3aCTOCYyBaHHS HITpPaTiB B CUIbCBKOMY TI'OCIOJAPCTBI,
BUKOPUCTAaHHS IMOBEPXHEBO AKTHBHUX PEUYOBUH, fAKI MICTIATh (ochop - Bce e
NPU3BOAUTE A0 OYypXJIMBOTO PO3BUTKY OioMacu BOJOPOCTEH, 110, B CBOIO UEpry,
BUKJIMKA€E €BTPOPIKaIlil0 BOJOCXOBHIIIA.

1.1.4 Kpyroo0ir peuoBuH B Ipupoi

HaliBa)xnuBIIIOI0 YMOBOIO CTIMKOCTI ICHYBaHHS €KOCHCTEM BCIX pIBHIB €
Kpyroo0ir peuoBHHU Ha TIJIAHETI.

BuauidoTe 1Ba OCHOBHUX KpYyrooOirm pE4YOBHMHM Ta €Heprii Ha 3emJi:
BeJIMKUI (TeoI0or1yHuil) 1 Maaui (010 THUHUI)

Beaukuii kpyroo0ir tpuBae cOTHI THUCAY ab0 MUIBHOHU pOKiB. ['ipchki
NOPOAM MIJJISTAIOTh PYHUHYBaHHIO, BUBITPIOBAHHIO, PO3YMHHI Y BOJI >KUBUIIbHI
PEUYOBUHU 3HOCATHCS TOTOKaMu BoAu y CBiTOBUI OkeaH. TyT BOHU YTBOPIOIOTH
MOPCBKI1 HaIJacTyBaHHs. Benuki NoBUIbHI T€OTEKTOHIYHI 3MiHU, POLIECH OIYCKAHHS
MaTEepUKIB 1 MIAHATTS MOPCHKOTO [HA, MEPEMIIICHHS MOpIB 1 OKEaHiB MPOTATOM
TPUBAJIOTO Yacy, IPU3BOIUTH JIO TOTO, 1110 11 HAIIACTyBaHHS BEPTAIOTHCS Ha CyIy, 1
IIPOLIEC TOYMHAETHCS 3HOBY.

Manuii Kpyroo0ir, 110 € 4aCTUHOI BEJIIMKOTO KPyrooOiry, BiiOyBaeThCcsl Ha
piBHI OioreorieHo3y (exocuctemu). [lomsirae B TOMy, IO KUBUJIBHI PEUYOBUHU
JOBKULIS - BOJA, BYTJEIb, KUCEHb, HITPOTEH, Gocdop, cipka - aKyMyJIOIOTHCI B
PEYOBHHI POCIIMH, BUTPAYAIOTHCA HA MOOYMOBY 1X TUJIa 1 JKUTTEBI MPOIIECH, a Jaii
MePEeIA0ThCS THITMM JIaHKaM TpoQIYHOTO JIaHIIora (opraHizaMaM — KOHCYMEHTaM 1
opraHizMaMm — peayleHTaMm. PenyleHTH poO3KJIaJalTh OpraHiyHi PEYOBHUHH O
MIHEpaJIbHUX KOMIIOHEHTIB, SIKl IOCTYIIHI POCIMHAM 1 3HOBY BTATYIOTHCS HUMH B
MOTIK PEYOBUHH).

[HmmMu  cnmoBamu, Manuii  (O10TMYHHMI) KpPyrooOIir  XapaKTepu3yeThCs
0aratopa3oBUM BKJIFOUCHHSIM aTOMIB PEUOBHH B T1JIa )KUBUX OPraHi3MiB 1 BUXOJOM iX
B 0e3rocepe/lHb0 HaBKOJUIIHE CEPEAOBHINE, 3BIJIKM BOHM 3HOB MOXYTh OYyTH
BUKOPHUCTaHI OpraHi3MaMu.
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Kpyroo0ir XiMiYHUX PEYOBUH 3 HEOPTraHIYHOTO CEPEOBHUIIA Yepe3 POCIMHHI 1
TBapUHHI OpraHi3My Ha3aJ B HEOPTraHIUYHE CEPEIOBHUIIE, 3 BUKOPUCTAHHAM COHSYHOL
eHeprii A 610XIMIYHUX peakiliid, HOCUTh Ha3By 0i0reoXiMivHOr0 HUKIY.

Kpyroo6ir Bogu. PosrisHemMo KpyrooGir oZHOTO 3 HaWBAKIMBIIMIMX IS
)KMUBUX OpraHi3MiB CIIOJy4YeHb — BOJAW. Ha KpyrooOir mOBEpXHEBOi BOJH
BUTPAYAETHCS KOJIO TPET1 BCii COHSIYHOIT €HEPrii, 10 MOTparuise Ha 3eMIII0. 3 MOSBOIO
KUTTSA Ha 3emMill KpyrooOir BOJAM CTaB BIJHOCHO CKIaAHUM. Jlo IpOCTOTO sIBUIA
GI3UMYHOTO BUITAPOBYBAHHS JOJABCS OUIBII CKJIQJHHK Mpolec O10JI0TrYHOTO
BUMAPOBYBAHHS — TpaHCHipallis, 3B'I3aHUN 13 KUTTEIISIIBHICTIO POCIHWH 1 TBApUH
(puc. 1.1.4.1). biocdepa mopiyHO BUKOPUCTOBYE HAa CTBOPEHHs O10MacH MpHOJIU3HO
1% Bou omais.

Boma B
aTMocdepi

A A

Onaau

ITix3emu1 Boau Pociunu Bogunii 00'ext

| 1

Pucynok 1.1.4.1 — Cxema kpyroo6iry Boamn

CrpoMOKHICTh aTMOC(EPH YyTPUMYBATH BOJSHY Mapy oOMexeHa. 301TbIIIeHHS
IIBUJIKOCTI BUIIAPOBYBAHHS BeJ€ JO BIAMOBITHOTO 30UIBIICHHS KUJIBKOCTI OMaiB.
BoasHi napu armocdeproro ¢GoHay 3A1HCHIOIOTH Kpyroooir mpubiau3Ho 25 pa3iB Ha
pik (pa3 Ha JBa THXKHI).

Kpyroo6ir Byrjemwo. B icTtopuuyHuii mnepiog A0 I1HAYCTpiadbHOI epH
MEpeMIIeHHsT BYTJIEII0 MK aTtMocheporo, MaTepuKaMd Ta OKeaHaMu Oyiu
30anmancoBaHl. HacTynmHuii dYac XapakTepu3yeTbCS HEYXWJIBHUM  301JIbLICHHS
yTPUMaHHS BYTJIEKHCJIOTO razy B armocdepi 3emui. Y O10J0TIYHOMY Kpyroooisi
BYTJICIIO MPUIMAaIOTh yyaTh OpPraHiuHl CIOJYKH Ta ByTJekuciuil rasz (puc. 1.1.4.2).
Bech Byraens y mporieci GoTOCHHTE3Y 3B’ SI3YEThCS Y BYTJIeBOAU. B mporieci quxanHs
BECh BYIJICLb, SIKHH YTPUMYBaBCs Y BYyIJeBoJiax, neperBoproerbesa Ha CO,. Pocnuau
mopiyHo 3B’s13y10Th 100 Mitpa. T Byraeito, 30 MipA. T TOBEPTAETHCS 10 aTMOC(EPH B
pe3ynbTaTi MpoleciB JUXaHHs pociuH, 70 MIIpA. T IpUIMAalOTh y4acTh y MpoLecax
JUXaHHS Ta CTBOPEHHsI O10MpOAYKIlli TBapuH, OakTepiil Ta rpubiB. Bech kpyrooOir
BYIJICIIO 3/1MCHIOEThCS Ha MpoTs3i mpubianzHo 300-400 pokiB..
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doTocunurte’

Bioacuminsauis
BYIJIE€LI0
pOCJIMHAMH

CO; y
armocdepi Ta
rizpocdepi

JAuxanus
BI/IKOPI/I.CTaHfIH JAuxanus Ta
OpPraHIYHOI > po3kaajg
pe4oBMHHU BixxoxiB
KUBHMH

Pucynok 1.1.4.2 — Cxema kpyroo0iry Byr.jemo

Kpyroo0ir nirporeny. Hitporen nyxe BaxxiauBa 010T€HHA pEYOBUHOIO, TOMY
10 MPUKMaE y4acTh y Oy/I0BI BCiX OUIKIB Ta HYKJIETHOBUX KUCIOT. OJIHAK OUTBIIICTD
ICTOT HE MOXX€ BHUKOPHUCTOBYBAaTH HITPOTE€H O€3MOCEPENHbO 3 TOBITPSA, TaKy
MOKJIMBICTh MAalOTh JIMIIE JeAKi HITporeH(MIKCyroun OaxkTepii, KOTpi ICHYIOTh Yy
cuMb0i031 3 0o00oBuMH pociuHamu. [lepmmm eramom (ikcartii arMochepHOro
HITpOTeHY € yTBOpeHHS amiaky (amonidikaris) (puc. 1.1.4.3). Awmiak
BUKOPHUCTOBYETbCS POCIMHAMM JUIsl CHHTE3y aMIHOKUCIIOT, 3 SIKHX CKJIQJaroThCs
OLITKH.

Hpyruit ertan ¢ikcauii HITPOreHy MiKpOOpraHi3MaMu — HITpu(ikawis: amiak
NEPETBOPIOETHCS HA COJI1 a30T HOTHOI KUCIOTU — HiTpaTH. HiTpatu uepe3 KopeHeBy
CUCTEMY POCIHMH TPAHCIOPTYETbCS y JIMCTS, 1€ 3AIMCHIOEThCS CHUHTE3 OLIKIB.
Po3knanenns OUIKIB — AeHITpU(]IKalisl — BUKOHYEThCS JESIKMUMU BUJAMU OakTepiil.
Po3knan mounMHaeThCs 3 YTBOPEHHS HITPATIB, MOTIM aMiaky 1 3aKIHYye€TbCS —
MOJIEKYJIIPHUM HITporeHoM. KpyrooOir HITpOreHy 3[1HCHIOEThCS MNPUOIU3HO Ha
npots3i 100 pokis.

Kpyroooir ¢gocdopy. ocdop Takox myxe BakiauBa 010reHHa pedoBrHA. Bin
BXOJIUTh [0 CKJIaay HYKJICTHOBUX KHCIIOT, JIMiIIB MeMOpaH KIITHH, CHUCTEM
aKyMyJiAIii ¥ TepeHocy eHeprii, KicTkoBoi TkanwHH. J[kepenom dochopy € He
aTMocdepa, a TIpChKi TOPOJIH, Ki YTBOPUIIKCS Y JaBHI T€OJIOTIYHI €MOXH.
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Bci Buie nepepaxoBaHi IMPOIECH KPYroodiry peuoBUHM Ta €Heprii Ha 3emili
B3a€MO3B’SI3aHI 1 YTBOPIOIOTH 3arajbHUN, IJI00AJbHMHA KPYrooodir pe4yoBHHH i
eHeprii, 1o nepepo3noAIIE EHEPTio, SKa HATX0IuTh Bi COHIIA.

Hacninku AisIbHOCTI JIFOAMHU: 3MEHIIIEHHS TUIOIII JIiCiB, 3a0pyAHEHHS MOPIB 1
OKE€aHIB HA(PTONMPOAYKTaMH, MECTUIUAAMH, MOBEPXHEBO AKTUBHHMH pPEUOBHUHAMH,
COJISIMH BaXKMX METaJiIB — BCE II¢ PI3KO TOTipmiye mpouecu (Pi3udHOro Ta
010X1IMIYHOTO BUITAPOBYBAaHHS, 1110 MPU3BOIUTD 0 3MIHHU KJIIMATY IIJIaHETH.

v

®Jiopa i payna <

CeyoBHHA
CO(NH),

AmiHorpyna
NH,-

! |

AMoHnipikanis Ta
Ipoxykuist Ta YTBOPCHH: Aenttpudikati 3
. . yrBopeHHsam N,O Ta
ACHMLTSIIIA . Iona BUJILHOTO HIiTPOTreHy
AMmiaky aMOHiI0
4 NHs3 + 4
NH;

HiTtpudikanis 3
YTBOPEHHSIM
uitpurie (NO, ) Ta
nitparis (NO3 )

Pucynok 1.1.4.3 — Cxema kpyroo0iry HiTporeny

1.1.5 OcHoBu criiikocTi 6iocepu

[TpupoH1 €KOJIOTIUHI CUCTEMHU MAlOTh MEBHY CTaOUIBHICTh y Yaci Ta MpOCTOpi
(Jtic, cTen, BOJIOCXOBHUILA ICHYIOTh COTHI POKIB).

Ctan pyxomMo-cTaOlIbHOI PIBHOBArH €KOCHCTEMH HOCUTh HAa3BYy
romeocTasy (BiJl «<roOMe0» — TOH Ke, «CTa3iC» — CTaH).

['oMeocTaTHUHICTh — HaMBaXJIMBIIIA YMOBA ICHYBaHHS OyAb-sIKOT €KOJIOT14YHOT
CUCTEMU.

Ha pucynky 1.1.5.1 HaBeeHO Ba)KJIMBIII YUHHUKH, SKI € OCHOBOIO CTIMKOCTI
6iochepu:
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- Ilipamina enepriii. [ToToku eHeprii, o HAAXOAATh B Oi0cepy 1 BUXOAATH 3
Hel, 30amancoBani. EBoIONIIHO CKIaBCs eHEpreTUUHM O6aanc B 6iocdepi.

- prrooﬁlr pe4yoBHMH. bioreoxiMiuHi THKJIA EJIEMEHTIB BII[HpaI_IBOBaHl
eBOJIIOLIIHO 1 HE TNPU3BOJIATH 110 HAKOTHTYBAHHS MIKIJIMBUX PeYOBHH. B mpupoi
HEMae€ BITXO/IIB, SIKi HE MOXKYTh OyTH yTHIII30BaHi.

BunoBa pisHomaHiTHicTh. Pi3HOMaHITHICTE BHIIB BEIWYE3HA 1 CKiIaaae
npubau3Ho 1,5-5 mupa. Buau 3B's13aH1 Mixk cCO00I0 PI3HOMAHITHUMH BiTHOIICHHSIMHU.
KoHkypeHTH1 1 XMKarbKi BITHOIICHHS MDK BHJIAMH CIPHSIOTH BCTAHOBJICHHIO MIXK
HHUMH PIBHOBAry.

- IIpucrocoBanicTh BUAIB. biocucTtemMu mpuMylieHi TPUCTOCOBYBATUCS 0
HABKOJIMIIHIX YMOB, IO MOCTIHHO 3MiHIOIOTbCS KoOXXHMI BUA ananTtoBaHUU 110
CTPOrO MEBHOI Crenu(iuHoil /1T HBOTO CYKYITHOCTI YMOB ICHYBaHHSI — €KOJIOT14HOT
HIIIH.

- Cra0iibHicTh YMCceJbHOCTI momyJsuiii. B npupoai € MexaHi3Mmu, IO
3a0€3Meuyl0Th CTAOUIBHICTh YHUCEIBHOCTI MNOMYJAUIA. YuCeNnbHICTh MOMYJISIII
oOMeKeHa BUCHAXEHHSM XapyOBUX PECYPCIB 1 YMOB PO3MHOKEHHS. 3 1HIIOTO OOKY,
MIHIMaJIbHA YUCEJIbHICTh CTPOro crietu(iuHa A1 KOXKHOI nmomyJsisinii. Buxin 3a mexi
MIHIMYMYy BeJ€ TOMNyJsLIl0 J0 3arufeni: BOHA BXke HE Oylae CHOpPOMOXKHA
CaMOBI1JHOBUTHCS.

1 Hipamiga 2 Kpyroooir
eHeprii Pe4YOBHH
CriiikicTh
Oiochepu
A
3 BungoBa 4
Pi3HOMAaHITHICTH IIpucrocoBaHicTh
BU/IIB
S)
CrabijbHiCTD
YHCEeJBHOCTI
MOMYJIS i i

Pucynok 1.1.5.1 — Cxema 0CHOBHUX YHHHHKIB, 1[0 00YMOBJIIOIOTH

cTiliKicTh Oiochepu
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AHTpONOreHHU BILUIUB HA CTiMKicTH Oiocdepu

B pe3ynbrari €BOJIOLIHHOTO PO3BUTKY TBAapUHHOTO CBITY, Oifist 3 MIJIH. pOKIB
TOMY, Ha Hallii 1ia”eTi 3'sBuiiacs joAuHa. [Ipotsrom 6araTboX THUCSYOJITH BOHA
3aiimaiia B Giocdepi Hinly, moai0Hy 110 Ti€l, sKy 3aiManu Oyab-aki TBapuHU. OnHAK
PO3BUTOK MO3KY Ta 1HTEJEKTY JO3BOJIMJIA OBOJIOAITH BOTHEM, CTBOPUTH 3HAPSIISA
mparii 1 movyaTu 3aiimaTrcs 6araTorpaHHOI TOCIOIAPCHKOO TisITbHICTIO.

Hapemri, JltonuHa crama CHOpPOMOXHOIO MOPYUIYBaTH KOHTHHEHTAIbHI
€KOCUCTEMHU, 3MIHIOBATH JIAHAIIA(TH.

B ocranni 30-50 pokiB minoOanpHE 3a0pyaHEHHS MPUPOIHOTO CEPEIOBHINA
BUMIIIIIO JTAJIEKO 33 MEX1 JOITyCTUMOTO.

Penyuenté BiKe He BCTUTAalOTh O4YHMIIATH Oilocdepy Bil NPOAYKTIB
AHTPOMOTECHHOI iSTIbHOCTI 13-3a BEJWYE3HOI KUIBKOCTI BIAXOJIB a00 HE 37aTHI
3pOOUTH 1€ B CUITy HETIPUPOHOTO XapaKTePy PEUOBUH, SIKI € CHHTETUYHUMH.

CBO€10 QisUIBHICTIO JIKIMHA NMOPYUIY€E BCi OCHOBHI MPUHIIUIIYA MIPUPOJTHOTO
BJIAIUITYBaHHA Oiocepu:

» TOpylIye eHepreTHyHWi OamaHc Ha IoiaHeri. lle mae wicme koim
BUBUIBHIOETBCSA 33 KOPOTKHMI 4Yac BeNWYE3HAa KUIbKICTh €HEprii MpH CHallOBaHHI
BYTULIS, HAQTH, ra3zy; €eHeprii, KoTpa HaKONUYyBaJlacsd Ha IUIAHETI TUCAYOPIYUSIMHU.
Boanouac 3MiHIOIOTBCS OlOJIOTIYHI XapaKTEPUCTUKH TIPYHTIB, BHACHIJIOK YOTO
BIIOYBa€ThCS Jerpajaiiisi POCIMHHOIO IMOKPOBY IUIAHETH, 3a0pYyAHIOIOTHCS BOJIH,
aTMocdepa.

» mopyirye OioxiMiuHI mHKIA. JI0IWHA BUKOPHUCTOBYE MPUPOIHI PECYpCH
HeeeKTHBHO, TP IbOMY yTBOprOeThes 98-99% BinxomiB, MmO HE MIITAIOTHCA
yTuiizamii, 0arato 3 HHMX TOKCHYHI. BinOyBaeTbcs TMMOPYIICHHS IPHPOJTHOTO
CHIBBIIHOLIEHHS XIMIYHUX €JIEMEHTIB 1 pEYOBHH B Oi0cdepi.

» 3MIHIOE BHJOBY Pi3HOMaHITHICTh. 3HHKHEHHS OYIb-SKOTO 3 BHIIB BEIC 0
3HIDKEHHSI CTIMKOCTI OKpeMHX ekocucteM 1 Oiochepu B 1miiomy. TinbKd mTaxiB i
TBApHWH 3a ICTOPUYHMIA Yac 3HUKIIO Ha 3emitl Ouabiie 300 BUiB.

» BIUIMBAE HA MPHCTOCOBAHICTh BHIIB O YMOB HABKOJIMIIIHBOTO CEPEIOBHIIA.
JromuHa B KOPOTKMI Yac 3MIHIOE TapaMeTpH EKOJOTIYHWX YMHHHKIB, BHACIIJIOK
yoro 06arato BHUJIB HE BCTHTAOTh MNPUCTOCYBATUCSA 1O TAKUX IIBUAKUX 3MIH 1
BUMUPAIOTh.

» TOpyIIye CTa0iIbHICTh YUCEIBHOCTI MOmyJsiii. [IpakTiaHO 6€3KOHTPOIBHO
pOCTE KUIBKICTh CYMyTHIX JIFOJAWHI BUAIB (MMAIIOKIB, TAPTaHIB), a YUCENBHICTh 1HIINX
NOMYyJISALIN 3MeHIyeTbes. Lle Bege 10 mopyiieHHs NomyIsiiHOT cTa0lIbHOCTI.
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1.1.6 OcHOBHI 3aKOHH €KOJIOTiIl

Y monynspHoMy (GOpMYITIOBaHHI 3aKOHHM ekosiorii BukiaB B 1926 pomi b.
KomMoHep.

1 Bce 3B'#13aHe 3i Bcim. Bci nporiecu 1 sBuUIa IpUpPOAM MAIOTh 3arajbHUMA
3B's130K. UMM OLIbII CKIIAJHIIIA €KOCHCTeMa, TUM BHIIE ii CTIHKICTh 1O BILUIUBY
30BHIIIHIX YWHHMKIB. BCl NpUpOAHI €KOCHUCTEMH € B3a€EMO YpPIBHOBAKCHUMHU.
JlronuHa nopylnrye B3a€EMO3B'S3KH, SIK1 CKJIaIaliucs Ha IPOTSA31 CTOMITh.

2 Bce moBHHHO Kyauch AiBatucs. CriacTBo 3aKOHY 30epekeHHs1 MaTepii. B
IPUPOJII HIYOTO HE Tponaaae aapoM. [IpoayKTu KUTTEAISIIBHOCTI OTHUX OPraHi3MiB
€ «CHUPOBHHOIO» Ui I1HIIKWX. BuKOpHucTaHHs OIOT€HHUX EJEMEHTIB 3e€MHOI KOpH
TAaKOX 3IIMCHIOETHCS 3a TUIIOM KpyrooOiriB. [IpuyoMy rojoBHMM JIBUTYHOM LHX
IIPOLIECIB € CaMl JKMB1 OPTaHI3MHU.

Ski1o B npupoAi IpakTUUYHO HEMA€E BIIXO[IB, TO B TOCIOAAPCHKIN AiSIILHOCTI
MoIUHU BOHU ckianaroTh 98-99% BimxomiB. TexHosoriyHi BiAXoau uyepes iX
BENIMYE3HI OOCITH 1 «UYXOPIJTHICTE» HE «BIHUCYIOTHCS» B KPYrooOIr pPEeUyOBUH
MPUPOTHUX EKOCUCTEM 1 3a0pYAHIOIOTH iX.

3 Ilpupona 3nae kpame. [IpupoaHi cuctemMu TpOUNIUTH HE3PIBHSIHO OLIBIIT
JIOBTY €BOJIIOIII0, HDK TEPIOJl PO3BUTKY IMBLII3AIII 1 BAOCKOHAIWINCS 10 PIBHS
HAWTOHIIIOTO MEXaHI3MY.

Jlxo3ed Cink y cBoiil kHU31 «Benukuii BUOyX» NPUBOJUTH HAYKOBI JaH1 Mpo
HApOJKEHHS Ta eBOJIOIiI0 Beecity:

20 MIIpa. pOKIB TOMY Benukwuit BUOyX.

4,8 M. pOKIB TOMY YTBOpeHHST MIK30psIHOI XMmapu, sKa Jaia
no4atok COHSIUHIN CUCTEMI.

4,6 MIIpAI. POKIB TOMY YTBOpeHHsI IUIAHET, 3aTBEPIAIHHS  MOPO/I.
Y TBOpEHHS 36MHOI KOPH.

3,9 MiIpA. pOKiB TOMY Apxeo3oiichKa epa. Y TBOPEHHS HAOUTbIIT
CTapHuX 36MHHUX TTOPOJI.

3 MIIpAI. POKIB TOMY 3apomKEeHHsI MIKpOOPTaHi3MiB

5,5 — 2 MJIH. POKIB TOMY [TosiBa penkiB moauHu (ABCTPANIONITEKIB).

2,6 MIJIH. pOKiB TOMY [Tostea Homo habilis (roguau Bminoi).

30-40 Tuc. pokiB TOMy [TossBa HOMO sapiens (JIiouHu PO3yMHOT).

B nopiBHsIHHI 3 icTOpi€0 po3BUTKY BcecBiTy io/IchKa IUBLIIZAILIS ICHYE TyXKe
KOPOTKUH 4Yac, TOMy OyAb-sIK€ aHTPOIIOT€HHE BTPYYaHHS Y MPUPOJHI cUCTeMHU 0e3
ypaxyBaHHS iX 3aKOHIB IIKIJTUBE sl HUX.

4 Hivoro He AaeTbest 1apoM. bynb-sika ekocucTema npeIcTaBise euHe Iie,
JIe HIY0TO HE MOKe OyTH BTpadeHe.

Bce, mo OyJjio B3MITO y NPUPOAN JIK/ACHKOK Mpalerw, MOBUHHO OyTH
BilHOBJIEHO!
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1.1.7 Ipupoani pecypcu, ix kiaacudikamis

Bzaemomis monuau 3 6ioceporo MOYMHAETHCS 3 BUKOPUCTAHHS JIFOJUHOIO
IPUPOJIHUX PECypCiB IUIaHETH. Bce, M0 T0ACHKOMY CYCHIIBCTBY HEOOXITHO IS
JKUTTSI, BAPOOHHUIITBA, JJISI HOTO TOCIIOAAPCHKOI 1 KYJIBTYPHOI JisSJILHOCTI, BOHO Oepe
y IPUPOH Y BUTIISA1 MPUPOTHUX PECYPCIB.

IIpupoaHuUMH PpecypcaMl BBaXa€ThCsl BCE, IO JIIOJICHKE CYCIIIBCTBO
BUKOPHUCTAE CHOTOJIHI B CBOIH >KUTTEMISIILHOCTI 1 T, 0 MOXE OyTH BUKOPHCTAHE B
MaiOyTHbOMY.

l Ipupoani pecypcu l

HeBuuepnHi

Buuepnui

v 1) xocMi4HI (COHSAYHA

Bixosni pajiaiiisi, eHepris o
v MOPCHKHUX TPUJIHBIB i

1) Bizmocn(.) B1JIVIUBIB);

pociunnic L BAHOBHI A/ 2) KJIIMaTU4Hi

Tb; 1) rpyHT; HeBinHoBHi (atmMocdepHe moBITpA,

2) 2) J1icoBi SHepris BITpPY);

TBapUHHU  pecypcu
1 CBIT;

1) npupoIHi KOPUCHI
KOMaJINHY (BYT1IIA,

3) BoaHi (Bci BoAM,

: : aTMoc(depHi onaaun
3) mesiki Hadra, ra3s); tbep 1)
MIHEpaJIbH 2) reHeTHYHMIA (HOHT
1 pecypcu (KOKHUM BU]T )KUBUX
OpraHi3MiB -
YHIKQJIbHU)

Pucynok 1.1.7.1 — Knacudikauii npupoauux pecypcis

IIpupogokopucryBanHs — Oe3nocepeiHii 1 HEMpsIMUN BIUIMB JIFOJIMHU HA
HABKOJIMIITHE CEPEOBUIIIE B pe3yJIbTaTl BCI€l HOTO AISITBHOCTI.
IcHye nekinbka kinacudikaiiii IpUpOIHUX PECYPCIB:
| 3a HaneXHICTIO 710 Teocdep MPUPOIHI PECYPCH TOIUISIOTH Ha:
— pecypcu Jitocdepu;
— pecypcu rigpochepu;
— pecypcu atMocdepu;
pPECYPCH COHSTYHOT'O BUIIPOMIHIOBAHHS.
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Il 3a cipoMOXXHICTIO O CAMOBIHOBJICHHS MPHUPOJHI PECYPCHU PO3MOAUISIOTH
BianoBiaHo cxemi (puc. 1.1.7.1):
11 3a xapakTepoM BUKOPHCTAaHHS y XUTTEIISIIBHOCTI JIOAUHUA PECypcH
MOJIJISIIOTH Ha:
— XapuyoBi;
— CHEpreTHYHI;
— CHUPOBHHHI,
— EKOJIOT14HI (CepeI0BUIIEC MEIIKAHHS IEBHOT SKOCTI).
AHami3yloud HaBeleHI Kiacu@ikaiii MOpUPOJHUX PECypciB  HEOOXITHO
nam'sitaTy — Oy/Ib-siKa Kiacudikaliis J0CTaTHbO YMOBHA.

1.2 KoHTpoJibHI NUTAHHSA

1 Ywum oOymOBII€HA CydacHa €KOJIOT14Ha Kpu3a?

2  Slxi HaWOLIBII CEpO3HI HACIIAKKA Ma€ eKOJIOTIYHAa Kpu3a Ui JIIOJICTBA,
HaBEITh MPUKIIAIN?

3  IIlo BuBuae 3araigpHa ekoJioriss? MeTa 3arajibHOi €KOJIOTi.

4 Ha3zBiTh 0OCOOJIMBOCTI CY4aCHOTO €TaIly PO3BUTKY €KOJIOTTUHUX 3HAHb.

5 Sxi HaBaXIMWBINII 3aJadl  €KOJIOTiS CTAaHOBHUTh I€pe]l Cy4YacHUM
1HX)eHepoMm?

6  SIxi 3agadi BUPINIYE TEOEKOJIOTIs, COLIOEKOIIOTisA, TEXHOSKOIIOTisI?

7 TlosicHiTh HacTymHI TOHSTTS: Olocdepa, CepeloBUIE MEUIKaHHS
OpraHi3MiB, €KOJIOT14Ha HIIla, EKOCUCTEMA.

8  HaBeniTe nekinbka NPUKIIaAiB €EKOCUCTEM PI3HHUX PiBHIB.

9  Ha3BiTh OCHOBHI KOMIIOHEHTH €KOCHUCTEMHU.

10 [lo Take Tpodiunmii naniror? Poias Tpodiunux aHIoOriB y 610cdepi.

11 Bwu3HauyTe OCHOBHI KOMIIOHEHTH TPO(hIUYHOIO JIAHITIOTa, HABSIITh IPUKIIAIN
TpO(1YHKUX JIAHITIOTIB Y PUPO/II.

12 IIlo Ttake exomoriuni (akropu? Ilepeniure OCHOBHI THUMU EKOJOTTYHHX
dakTopis.

13 TlosicHiTh, sKi (akTopu NPUPOAM € aOIOTUYHMMHU, HABENIThb OCHOBHI
PI3HOBUIM a010TUYHUX (HAKTOPIB.

14 Sx Bu posymiere moHATTS «O10TMYHI (DaKTOpU», HABENITh MPUKIAIU All
010TUYHUX (PAKTOPIB B EKOCUCTEMAX.

15 B yomy 0cOOIMBOCTI re0J0rIYHOIO Ta O10TUYHOTO KPyroooiriB Ha 3emii?
3 4OTO0 CKIIAAEeThCs TI00aNbHUN KpyrooOir pe4OBUHU Ta €HEPTii Ha TIIaHEeTI?

16 Sk Bu po3ymieTe noHATTS «romeocTas 6iochepu»?
17 Yum oO6ymoBieHa CTiKiCcTh Giochepu?

18 SlkuM YMHOM JIIOMHA CBOE€IO JISUIBHICTIO BIUIMBA€E HA CTIHKICTh OiochepH,
HaBEIITh MPHUKIIAJM HACTIAKIB HETaTUBHOIO BIUIMBY aHTPOIIOTE€HHOI MISUIBHOCTI Ha
MIPUPOIHE CEPEIOBUIIIC.
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19 Cdopmymroiite Ta MOSICHITH, IK Bu po3ymieTe, OCHOBHI 3aKOHH €KOJIOT'i.

20 [aiiTe BU3HAUCHHS MOHATTIO «IIPUPOJOKOPUCTYBAHHSD.

21 Illo po3yMieThCcsl MiJ MOHATTIM «IPUPOAHI pecypcu»? HaBeniTe Bimomi
Bawm knacudikarii npupoaHuX pecypcib.

22 Ilpoanamizyiite, siKi MPUPOJHI PECYPCH BITHOCATH O BUYEPITHUX, & K1 J0
HEBUYEPITHUX, HABEITh BIAMOBIIHI IPUKIIA]IN.

1.3 3agaum asisi caMoOCTiHHOTO PO3B’A3aHHS

1 V¥ mpomeci dotocuntesy omna pociauHa noraumHae 280  CO, Ha m00Yy.
Ckinbku rmoko3n CgHi,0g Ta kucHIO O); TEOPETUUHO YTBOPUTHCS POCIHMHOIO 3a IeH
yac?

2 Jlns muxamHs toguHa motpebye 1.5 M° moBitps Ha rommmy. CKinbKm
IeKTapiB JUCTSIHOTO JIICYy MOTPIOHO JJisg 3a0e3MedeHHs JIOJUHA KHUCHEM Ha MPOTs3l
no6u? Bimomo, IO POCIMHM 3 OJHOrO TEKTapy Jicy B IMporeci (OTOCHHTE3Y
MOTJIMHAIOTH 3a TouHy 258,5 1 CO,.

3 CkJacTv JaHIIOT KXUBJICHHS IS JIFOJAWHA ¥ BH3HAYHUTU CKIJIBKU TEKTapiB
nacoBuill Oyje nmoTpioHo, 100 3a0e3NeYnTH OJIHY JIIOAUHY Dketo? Maca moauau 60
kr, 3 HuUX 60% ckmamae H,O. Bimomo, mo ©Oiomaca cyxoi TpaBH 3 OJHOTO
KBaJIpaTHOTO MeTpa nacosuiia ckianae 250 r.

4  CkjacTd JAHIIOT >KUBIICHHS JJIS PYAOi JIMCHII W BU3HAYUTH, CKUIbKU
TeKTapiB JUCTSAHOTO JIICY MOTPIOHO, JIJIst TOTO 100 JUCHLS Hal0ya Baru 5 Kr, 3 sSIKHX
60% mpunamae Ha Boay? Cyxa maca TpaBH 3 OJHOTO KBajgpaTHoro meTpa jicy 300 T.

5 JSlka moBepxXHS OKeaHy B Ta, JC¢ PO3MOBCIOKEHUN TIUIAHKTOH, MOXE
nporoayBatu Oijoro Beamens Macoro 550 kr, 3 skux 60% ckmamae H,O? biomaca
mranktony 3 1 M° 700 T, JAHIOr SKUBICHHS OLTOr0 BEIMEIs YTPUMYE TpH
MPOMIKHUX JIAHKH.

6 Maca kopora, KMl MTOCTyIae Ha MPOJaX, B CEPEAHBOMY CKJIaJa€ 3 Kr, 3
akux 60% mnpumamae Ha Bomy. CKUIBKM KUTOTpaMiB KOpOIa MOXXHA OTpPUMAaTH 31
CTaBKy JJisl IITYYHOTO PO3BEJEHHS puOM, IJIoma SKOro JopiBHIOE 15 ra, a Maca
cyxoro kopomna 3 1 M° gopisaioe 200 T.

7 Slxa moma okeaHy (B ra) MOXe MPOTrOJyBaTU OJHY OCOOMHY OCTaHHBLOT
JIAHKU JIQHIIOTA JKUBJICHHS: TJIAHKTOH — pula — TrOJIeHb — Oumuid Beamiap (450 kr).
. 2 .
biomaca nanktony 3 1 M~ gopiBHtoe 650 r.
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2 T'TAPOC®EPA. ITPOBJIEMU, TOB’SI3AHI 3
I1 3BABPYJTHEHHAM

Pedepar

XapakTepuctuka rigpocdepd, 3HaUYe€HHsS BOJAM y mpuponai. BomHi pecypcu.
[ToHATTS: BOMOKOPUCTYBaHHS Ta BojgocnokuBaHHs. Kimacudikaiisi BOMHUX pecypciB.
SAxicTh BOAM, OKA3HUKHU SKOCTI Boau. [IpommcioBa BogomiaroroBka. CTidHI BOIM:
noOyToBi, BUpOOHMYi, aTMocdepHi. XiMmiuHe, (Pi3uuyHe i OlojoriuyHe 3a0pyaHEHHS
rizpocpepu. OCHOBHI 3aCO0M OYMCTKM MPOMHUCIOBUX CTIYHHX BOJ: MEXaHiuHI,
¢i3uKo-ximMiuHi, XiMi4HI, Oionoriuni, Tepmiudi. Illnaxu 3HMWKEHHS 3a0pyIHEHHS

rigpocdepu.
2.1 TeoperuyHi BizomocTi
2.1.1 Xapakrtepucruka rigpocdepu, ii 3HaUeHHS
I'igpocepa — BomHa cdepa Hamoi miaHetd. BoHa TICHO 3B's3aHa 3

aTMocdeporo 1 JiTocdeporo. Bona Bkpuae Outbin 70,8% mosepxni 3emui. Le oana 3
HaWpPO3MOBCIOKEHUX peuoBUH B Oiocdepi. Ha mimaneri mictuthes Oung 1,5 mupg.
KM BOJH B Pi3HHX (OpMax.

Baxkko nepeorinuTy 3Ha4eHHS BOJU y IPUPOII:

BOJIa € KIIIMATHYHUM YUHHUKOM;

BOJla € CEpPEJOBUILE YTBOPIOIYMM UYMHHHUKOM, OCKUIBKH Oaratbom
opra”iaMaMm BojJia TMOTpiOHa B SKOCTI CEpelOBUINA MEINIKAHHSA, BOJa
MICTUTBCS B aTMOoc(epi, B IPYHTI;

TiJ1a )KUBUX OPraHi3MiB, B OCHOBHOMY, CKJIaJIalOThCS 3 BOJHU (B POCIUHAX ii
Bix 40 no 98%, B cToBOYypax aepeB Boau MicTuThcs 50 — 55%, B ix mucTax
— 79 — 82%, B mucTsax TpaB — 83 — 86%, B TuI0AaxX TOMATIB 1 OTipKiB — 94 —
95%, y BogopocTsix 96 — 98%. PociarHu MOXKyTh 3arMHYTH MPU BTpaTi OUIs
50% Bomau. Komu moauna Brpadae 10% Boau, 110 MICTUTHCS B OPTaHi3Mi,
MOPYIIYEThCSE OOMIH peuoBUH, a npu BTpaTi outs 20 — 30% BiACOTKIB BOIU
HACTa€ CMEPTh).

BOJIa CTIIpUsIE YTBOPEHHIO penbedy, manamadris, IpyHTIB, TOMY IO BOJA -
11 YHIBEPCATbHHUI PO3YNHHUK;

0e3 BOIM HEMOXJIMBUN (POTOCHHTE3 OPraHIYHOI PEUYOBHHU 3EICHUMHU
POCIIMHAMM.

3amacu Bojiv Ha 3eMJli Ta aKTUBHICTh BOJI0OOMIHY HaBeseH1 B a0y 2.1.1.1.

[IpicHi Bomu ckiamaroTh Ha 3emuli npuban3Ho 2,6% 3araibHOi KiBKOCTI BOJIU
B O10cdepi.
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Taomung 2.1.1.1 - 3anacu BoAM HA ILUIAHETI

O6csir YacTka B AKTHUBHICTb
EnemenTtn rigpochepu 3 3araJlbHOMY | BOJIOOOMIHY,
THC. KM . :
00MiHI pik
OxeaHn 1456310 94,21 3000
Ilinzemu1 BOIM 60000 412 5000
JIbonoBUKH 24000 1,65 8300
IpyHTOBa BOJIOIa 75 0,005 1
Ozepa 230 0,016 10
PiukoBi BOIM 1,2 0,0001 0,0032
[Tapu armocdepu 14 0,001 0,0027

2.1.2 Boani pecypcu, BUKOPUCTAHHS BOJHUX pecypciB,
Kiaacudikamis

Boani pecypen — 3anac npiCHUX BOJ Ha Iuta”eTi. [[ns nroauHM HailOuiblne
NpaKTHYHE 3HAYCHHS MalOTh PIYKOBI BOJH; BOJU 03€pP BUKOPUCTOBYIOTHCS MEHIIIE, a
JHOJJOBUKHY TIPAKTHYHO HE BUKOPUCTOBYIOTHCSI.

Bona 3HaxonuTbcs B MOCTIMHOMY pycl. PIYKOBI BOJAM HaWOUIBII PyXOMI.
3anacu BOJIM B piKax OHOBJIIOIOTHCS OJMH pa3 B 16 HIB, TOOTO npuOIM3HO 25 pa3iB y
piK, i 3aranbHuil pidHHit 06CST MpiCHEX BOA mocsTae 47 THC. KM,

OpHopa3zoBuii 3amac BOJAM y pyciaxX piK PO3MOIITICHUN MO KOHTHHEHTaM
HepiBHOMIpHO : ABcTpaist i Okeanis — 25 km°; €pona — 80 km°; Adpuka — 195 kv,
IliBniuma Amepuka — 250 kM°; Asis - 565 km°; IliBjenHa Amepuka —
1000 km°. 3 kpain HaitGinbIIe 3a6e3MedeHa IPICHOI0 BOXO Bpaswiis.

[To Tepurtopii Ykpainu pidykoBa BOJa TaKOX PO3MOJIIJIEHA HEPIBHOMIPHO. Ha
Houenpko-IIpunnenposcekuii 1 [liBneHHNI €KOHOMIUHI palOHM TIEperanae JIHIIe
30% Bonu, a mpoxkuBae TyT 60% Hacenenns, 70% mpicHOT Boau MOTpeOye MiBAESHHO-
3axiHuil  exkoHOMiuHWU paiioH (45% tepuropii). Jledinut mpicHOi BoOmH
BIJIUYBA€ETHCS y MpoMucioBux paiionax JlonOacy 1 Ilpunninpos’s, B Kpumchbkiii Ta
1HIINX MIBACHHUX 00JIaCTIX.

['onoBHi piku Ykpainu: Juinpo, Jduicrep, IliBnennuit byr, Tuca, IlpyT, € me
Mmaii piuku (63000). Ctan uuMx pik BUKJIMKae TpuBOry, Ounbiie, Hix 20000, ix Bxke
3HUKJI0. [TpoOnema 30epekeHHs 1 03J0pOBJICHHS BOJHUX OacelHIB Jy>Ke€ Ba)KJIMBa
JUISL HAIIO1 KPAlHMU.
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[IpicHi BoaM BUKOPUCTOBYIOTHCS y PI3HOMAHITHUX ILJIAX:

— sl IOTped CIIBChKOTO TocmoaapcTBa BuTpadaerbes 70-80% mpicHoi BoaM.
3pouryBaHe 3eMJIepoOCTBO 3aiimae JIUIIE 15-17% TUTOTIII
CLIIbCHKOTOCIIOIAPCHKUX YT1/b, aJI€ 1a€ MOJOBUHY BCI€l MPOAYKIIIT;

— ia notped MPOMHCIOBOCTI BUKOPHUCTOBYeThes Ounst 20% Bix 3araipHOTO
00’emy mipicHOi Boau. OCHOBHI CMOXKKBadl BOJW B MPOMHUCIOBOCTI — aTOMHA
CHEpreTHKa, cTajejauBapHa, XiMiuHa, HadTOXIMIUHA, IETIOJIO3HO-TANepoBa i
XapuoBa raiysi;

— TIpicHa BOJAa BUTPAYAETHCS IS MOTPEO KOMYHAIBHUX CITYKO;

— BOJIa BUKOPUCTOBYETHCS JIJIsl IOTPEO TPAHCIIOPTY;

— BOJIY MPUPOIHUX Ta MTYIYHUX BOJONMHUII BHKOPUCTOBYE PUOHE TOCIIOIAPCTBO.

KinbkicTh BOIH, IO CIIOKUBAETHCSA B TOCIIOAAPCTBI, 3aJICKHUTh BiJl PEriOHYy Ta
PIBHS KUTTA 1 ckiagae Big 3 1o 700 miTpiB HA 70Oy AJI OJHIET JIFOIMHHU.
Heo0xiaH0 po3pi3HATH MOHATTS BOJOKOPUCTYBAHHS 1 BOJIOCIIOKHMBAHHS.

BopokopucrtyBanHsi — 116 BUKOPUCTaHHS BOJAM O€3 BWIyYEHHS ii 3 MICIb
OpPUPOAHOI JIoKam3anii. BoJOKOpUCTYBaHHS B OCHOBHOMY 3A1MCHIOIOTH PHOHE
rocrnogapcTBO, BOAHUM TPAHCIIOPT, TAPOECHEPTETHKA.

BopocnoxuBaHHA — 116 BAKOPUCTaHHS BOJIU 3B's13aHE 3 BUJIYYEHHSM ii 3 MiCllb
IPUPOAHOI JOKaIi3alli 3 4aCTKOBUM a00 MOBHUM O€3MMOBOPOTHUM BUTPAUYEHHSIM a00
MOBEPHEHHSIM JI0 JIKEpEN BOJ03a00py B 3MiHEHOMY (3a0py/HEHOMY) cTaHi. | 010BHI
BOJIOCIIO’KMBA4l — CUIbChKE T'OCTOJIAPCTBO, MPOMUCIIOBICTh 1 KYJIBTYPHO - TOOYTOBE
rOCIIOAapCTRO.

3a OXO/KEHHSIM BOJIHI PECYPCH PO3MOUISIOTHCS Ha aTMOC(hepHi, TOBEPXHEB1
1 Ti3eMHI1 BOJIH.

ATMoc(epHi BoAM — BOJM JIONIOBUX 1 CHITOBUX OIAaJiB, XapaKTEPU3YIOThCS
HalMEHIIIMM BMICTOM JOMIIIOK. B J0IIOBIii BOAI MICTITHCS, TOJIOBHHM YHHOM,
po3unHeHi razu: O,, CO,, H,S, okuciam a3oTy i Cipku, OpraHiuHi PEUYOBHUHHU, IO
3a0pyIHIOIOTE aTMoc(hepy B IPOMHCIOBUX paiioHax. ATMocdepHa BO/Ia HE MICTHUTH
PO3YMHHUX COJIEH.

IToBepxHeBi Boau — 1€ BOAM PIUKOBI, O3€PHI, BOJAU CTaBiB, BogocxoBuul. Lli
BOJIM BIJPI3HAIOTHCS PI3HOMAHITHICTIO CKJIaay JaoMimok. Bonu MicTate razu: O,
CO, Ta iHumn comi: OikapOoHaTH, Cyiab(daTH, XJOPUAM KalbIlil0, MarHiro, HaTpilo,
Kaliro, 3aimiza. HalOiapliuM BMICTOM pPI3HOMAHITHHUX COJIEM BIJPI3HSIETHCA BOJIA
JESKUX 03ep, JIe BMICT coJli Moxke jocaratu 25-30 1/ mi.

IlixzemHi BoaM — BOIM apTe31aHCHKUX CBEPJJIOBHH, KPHUHHUIIb, KIFOYiB,
reiizepiB. BoHM XapakTepu3yrOThCS PI3HOMAHITHUM CKJIAJIOM PO3YMHHHUX COJICH,
SAKUU 3aJIeKUTh B CKIAAy 1 CTPYKTYpPH IPYHTIB 1 TipCbKUX Topil. B migzemMHux
BOJIaX 3BUYAHO Oy yTh BIJICYTHIMH JOMIIIKHA OPTaHIYHOTO MOXOIKEHHS.
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2.1.3 SIkicTh NpUpPOAHUX BOJ

SIKicTh BOAM BU3HAYAETHCS 11 (DI3MYHUMHU 1 XIMIYHUMH XapaKTePUCTHKAMHU

TaKUMH SIK: TPO30PIiCTh, KOJBOPOBICTh, 3amax, CMakK, 3arajbHE COJICBMIIICHHS,
YKOPCTKICTh, OKUCHICTbD, PEAKIlis BOJIH.

IIpo3opicTh  (KajaMyTHICTb)  3yMOBJI€HAa  MPHUCYTHICTIO Y  BOJII
rpyOOaUCTIEPCHUX JOMIIIOK, OJUHUIISI BUMIPY - MT/ JI.
KoabopoBicTh BU3HaUa€ThCSl B IOPIBHAHHI 3 IIATHHO-KOOAIBTOBOIO HIKAIO0
Ta BUCJIOBIIIOETHCSA B rpaaycax. OauH rpagyc KOJIbOPOBOCTI BIAMOBIAAE BMICTY
y Bozi 0,1 mMr/ mu koGanbTy.
3amax 3yMOBIIIOE€TbCS PO3UMHAMU COJIEH, ra3iB, OpraHiuHUX CIIOIY4€Hb, LIO0
YTBOPIOIOTBCA B MPOLECT SKUTTEIISIBHOCTI BOJAHMX OpraHi3MiB. 3amax
OILIIHIOIOTh MO 5-TH OanbHii cuctemi (tabm. 2.1.3.1). 3aci0 BU3HAYCHHS
OpPraHOJICNTUYHHM.

Tabmuusg 2.1.3.1 - Cucrema 0ajiB 1l OUiHKM IHTEHCHMBHOCTI 3amaxy

bamm [HTEHCUBHICTD 3amaxy
0 XKonnoro
1 Hyxe crnabkuii
2 Cnabkuit
3 [TomiTHUA
4 YiTkuii
3) Jy)xe cuIIbHHIA

CmMak, 5K 1 3amax, 3aJIe)KUTh Bl MPUCYTHOCTI Y BOJII JOMIMIOK Pi3HOMAaHITHUX
peuoBuH. Cmak OyBa€ TIpKWW, COJIOHWM, KUCIUN, COJNOAKWM; 1HIII BITUYTTS
BU3HAYAIOTHCS K MPUCMAaKH.

3arajibHe COJIEBMIillleHHSI XapaKTEepPU3ye HASBHICTh Y BOJAI MIHEpPAJIbHUX Ta
OpraHIYHUX JOMIIIIOK.

Jlns  OLIBIIOCTI CITOKMBA4iB BOJM OCHOBHUM SKICHUM ITOKQ3HHUKOM €
TBepIAiCTh BOJIM, 3yMOBJICHA NMPHUCYTHICTIO Y BOJI COJIEH MarHiro i KaJbIliIo.
TBepmicTh BH3HAYacThcs B Mr-eke/nm iomis Ca™ i Mg™ y Boxi, To6T0 3a
OJIMHMITIO KOPCTKOCTI puiiMaroTh BMicT 20,04 mr/i1 i0HIB Ca*? a60o 12,16 mr/n
ionie Mg*? (ta6m. 2.1.3.2). PO3pi3HAIOTH TPH THIA JKOPCTKOCTI BOMH:
MuMuacogy, NOCmiiHy i 3a2aibHy.

TumuacoBa (kapOoHaTHa a00 yCyBHA) KOPCTKICTh 3yMOBJIEHA MPUCYTHICTIO Y

BO/Al OikapOOHATIB KaJbLII0 1 MarHiio, sIKi MpPU KUI'SITIHHI BOAM NEPEXOIATH Y
HEPO3YMHHI cepeniHi ad0 OCHOBHI COJIi, IO BUIAAAIOTh y BUTIIAJI LIIJIBHOTO OCaTy
(HaKuMmy):

28



Ca (HCOy), — AT ~2C0O, + H,0 + CO,

IlocTiiina (HekapOoHATHA, HEYCYBHA) KOPCTKICTh 3yMOBJIEHa BMICTOM Y BOJI1
XJIOPUIIB 1 CyJabdaTiB KanbIlito 1 Mardiro. Lli coml 3amumiaroThCss IpU KUI SITIHHI B
PO3YMHEHOMY CTaHi.

CymMy THUMYacoBOi 1 TIOCTIMHOiI JKOPCTKOCTI HA3WBaIOTh 3arajbHOI0
JKOPCTKICTIO.

Tabmumg 2.1.3.2 - Kinacudikaniss npupoaHux BojJ 3a TBEPAICTIO

Kinpkicts iomis Ca*? i Mg+2, MT- )
Kiac TBepaocTi BoaM
€KB/1
00 - 1,5 Hyxe Mm'sika
15 - 30 M'sika
3,0 — 6,0 [TomipHO TBepaa
6,0 — 10,0 Teepna
>10,0 Jly>xe TBepaa

— OKHCHICTh BOIM XapaKTEPU3YEThCS HASBHICTIO y BOJI OPTaHIYHUX JOMIIIOK 1
BUCJIOBJIIOETHCS B MI KHCHIO, II0 BHUTPAYy€ThCS HA OKHMCICHHS OpTraHIYHHX
PEYOBHH, 5IK1 MICTATbCA B 1 JTpi BOIH.

— AKTHMBHA peakuis BOAM — CTYMiHb ii KHUCJIOTHOCTI a0 JY>KHOCTI,
XapakTepU3yeThCsl  KOHIEHTpalll€el0  10HIB  Tiaporeny.  Jlus OIlIHKHU
BUKOPUCTOBYIOTh BOAHEBUI MOKa3HUK (pH):

pH=-1g Cy+

Peakiist mpupoaHux Boj OMM3bKa 0 HEHTpAIbHOI, 3HaYeHHsT pH KoIMBaeThCs
y Mexax Bix 6,8 no 7,3.

CroxuBayi B 3aJIEKHOCTI BiJl IIJIbOBOTO MPU3HAYEHHS BOJIU MOJAIOTH CTPOTO
MIEBHI BUMOTH JIO i1 SIKOCTI.

OcHOBHA HOpPMATHMBHA BUMOTa JO SKOCTI BOAM Yy BOJHUX OO0'€KTax —
BIIMOBIAHICT BOJIM BCTAHOBJIECHUM T'PAaHUYHO JIOMYCTUMUM  KOHIICHTpAIisIM
PEYOBHH.

I'pannuyno nomyctuma konuentpaunia (I'ZIK) — me Taka KoHIEHTparis
PEYOBMHM, IO BHUKIIOYAE€ HECTPUATIUMBUNA BIUIMB I1I HA OpraHi3M IJIIOJAUHHU Ta
BHUKJIIOYAE MMOPYILICHHS HOPMAJIbHUX YMOB BOJOKOPUCTYBAHHS. [HIIMMU CIOBamMu - 1€
Taka KOHILEHTpaLlis, IPH MEPEBUIICHH] SKOi BOJa CTa€ HEMPHUIATHOIO 7Sl OJTHOTO a0
JEKUTBKOX BUIIB BOJJOKOPUCTYBAHHS.
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JepxaBHMI CTaHIApPT SKOCTI MUTHOI BOJAW MICTUTh 633 HOpPMaTHBH, IO
BU3HAYAIOTh MOKJIMBY MPHUCYTHICTh TUX a00 1HIIUX PEYOBHH, HASBHICTh SKUX Y BO1
HE MPHU3BOAUTH JI0 HETaTHBHOTO BIUIMBY Ha opra”izM moguHu. [lpu mpomy
BpaxoBy€TbCsA, 10 BOAM  OyBaloTh  3a0pyAHEHI  BOAHOYAC  JEKIJIbKOMa
3a0pyaHioBadyaMu Tomy, Tiri€eHiYHE HOPMYBAaHHS TPOBOJUTHCS 3 YpaxyBaHHSIM
KOMOIHOBAaHOT [1i IMIKIAJTUBUX PEUOBUH, M KOXKHOI 3 SKHX pO3poOJieHl 1
obrpynToBani ['JIK.

2.1.4 TIpommuc/ioBa BOJOMIArOTOBKA

B npomucioBocTi BoJa BHUKOPUCTOBYETHCS B SIKOCTI: XIMIYHOTO pEareHry,
pPO3YMHHMKA, TEIJIo- abo XJagoHocid. JlomycTHMi KUIBKOCTI JOMIIIOK Y BOA1
pernaMenTytoTbes Bianosiaaumu JOCTamu.

[IxiaTuBICTh TOMIIIOK OOYMOBJIEHA iX XIMIYHUM CKJIaJ0M, JUCIEPCHICTIO, a
TaKO0X 3aJICKUTh BiJl TEXHOJIOT1i BUPOOHUIITBA.

[lig sKicTIO BOAM B TEXHILI PO3YMIIOTh CYKYHHICTh (I3UYHHUX, XIMIYHHX,
010J10T1YHUX 1 OAKTEPIOJOTIYHUX MOKA3HUKIB, IO 3yMOBIIOIOTH ii MPUAATHICTH /10
BUKOPHUCTAHHS IPOMHUCIOBOMY BUPOOHUIITBI.

AxicTh BOJM, IO BXHUBAETHCA Y BUPOOHUIITBI, B KOXXHOMY BHUIAAKY
BCTAHOBJIIOIOTH B 3aJIEKHOCTI Bij: 1) MpU3HAaYeHHsI BOJY, 2) BUMOT TEXHOJOTIYHOTO
npouecy, 3) 3 ypaxyBaHHSIM CUPOBHHH, SIKa BUKOPUCTOBYETHCS, 4) 00JIafHaHHS, 110
3aCTOCOBY€THCS,5) TOTOBOIO TPOAYKTY BHUpOOHUIITBA. Bojga mnoBuHHa OyTu
HEUIKIJJIMBOKO ISl 3/I0POB’Sl  JIOAMHUA (IIpM  MOXJIMBOMY KOHTaKTI 3 HEHO
00CIIyTOBYIOYOTO TEPCOHATY) 1 HE BOJIOJITA OPTAHOJENTUYHUMH BIIACTUBOCTSIMHU.
Hanpuknan, Boja, sika BHKOPUCTOBYEThCS MJIA OXOJOJKYBaHHS, HE IIOBHHHA
CTBOPIOBATH MEXaHIYHUX, KAPOOHATHUX Ta 1HIIUX OCAJIB; COPHUITH PO3BUTKY KOpO3ii
1 61os10T1YHUX 0OpocTaHb. JIj1s 1IbOro HeOOXiAHA OUUCTKA BOIH.

OcHoBHI  omepanii  NPOMHUCIOBOI BOJAOMIATOTOBKH BKJIFOYAKOTh:
OYMCTKY BOJM B MEXaHIYHHMX JOMIIIOK BIJCTOIOBAHHAM 1 (DUIBTPYBaHHSM,
MOM ’SIKIIIEHHSI Ta 00€3COJICHHsI BOJAM, HEWTpaii3alliio, Jerasaiilo 1 3He3apaKeHHS
BOJM.

BiacrotoBanHs BOAM TPOBOJATH Y TOCTIHHO IFOYMX OETOHOBAHMX
pe3epByapax.

JI71st TOCSATHEHHS! TOBHOTO OCBITJICHHS 1 3HEOAPBIEHHS BOJH, SIKY JE€KAHTYIOTh
3 BIACTIMHUKIB, ii miAAa0Th Koarydiii. CyTTEBICTh IIbOTO MPOLIECY MOJSATa€E B TOMY,
0 KOATyJISIHT aJICOPOYEThCS Ha MOBEPXHI KOJIOITHOT YaCTKU Ta HEUTpaJi3ye ii 3apsi/.
[le mpu3BOAUTH 10 3JUIMAHHS OKPEMHMX YaCTOK (KOaryJsiii) 1 YTBOPEHHS OCaiy.
KinbKiCTh KOaryJsitHTy BU3HAYA€ThCA CTyINEeHeM 3abpyaHeHHs Boau. Ocan, 110
YTBOPIOETHCS MPU KOATYJIALIT, BIIOKPEMITIOETHCS B1ICTOIOBAHHAM 1 (QIIIBTPYBAHHSIM.

OinbTpyBaHHA - HAMOUIBII YHIBEpCAaJbHUN 3aci0 PO3MOJLTY HEOIHOPIAHHUX
cucteM. [Ipu nboMy HaltO1IbIIIe 3HAYCHHS Ma€ PO3BUHEHA MTOBEPXHS MaTepially, SKUn
BUKOHYE POJb QUIbTpA.

[Tom’sikiIeHHA Ta 00€3COJEHHS BOJIW MOJIATAE Y BHIYYEHH1 COJIEH KaJblIiio,
MAarHito Ta 1HIITUX METAaJIB.
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B nmpoMuciioBOCTI 3aCTOCOBYIOTH PI3HOMAHITHI 3acOOM IOM SKIIIEHHSI BOJIM.
CyTTeBicTh 1ux 3acoiB momsrae B 3B's3yBamHi ioniB Ca™ i Mg™ cremiansHumu
peareHTaMH B CIIOJYYE€HHS HEPO3UMHHI 1 TaKi, 110 JIETKO BHIIyYUTH.

BiamoBimHo peareHTaMm, SKI 3aCTOCOBYIOTh Il TIOM SKIICHHS BOJIH,
PO3PI3HAIOTH 3aCO0U:

BaITHSHUH (PEarcHT - TallleHe BAITHO),
COJIOBHH (peareHT - KaJbI[MHOBAaHA COJIa),
HaTpoHHH# (peareHt - NaOH),
docharuuii (peareHT NazPOy,).

Haiibinpir  parmioHaIbHUM €  3aCTOCYBaHHS  KOMOIHOBAHOTO  3aco0y
MOM'SIKIIICHHS BOJTH, SIKWH 3a0e31euye: YCYHEHHSI TAMYAacOBO1, TOCTIHOT JKOPCTKOCTI,
3B'sizyBaHHd (CQO,, BHJIy4YEeHHS 10OHIB Fez+, KOAryJisilil0 OpPraHiyHUX Ta IHIIHUX
JoMIIIOK. Takum 3ac000M € BallHSHO-COJIOBUM B MOEIHAHHI 3 (OCHATHUM:

- Ca(OH), — ycyBae THMYAcOBY >KOPCTKICTh, BHJIyYa€ 10HU 3aji3a, 3B'A3ye€
COy;

- Na,CO; — ycyBae mocTiliHy ®KOPCTKICTB;

- NagPO, — 3abesmeuye Ginbir moBHE ocamkeHHs Kationis Ca’* i Mg®".

lonooOMiHHMI 3aci0 MOM'SIKIIEHHSI BOAM TOJSTa€ y BUIYYEHHI 3 BOJU 10HIB
Ca”™ i Mg” 3a momoMororo ioHiTiB, sIKi 37aTHI 0OMIHIOBATH CBOI i0HHM HA 10HH, 110 € Y
Bo/I1. [leii 3aci0 Moxke 3a0€3MeUnTH MTOBHE BIUTYYEHHSI COJI1 3 BOJIH.

[ToBHOTO 00€3CONEHHST MOXKHA JOCATTH TaKOX IIIJISXOM MEPETOHKH BOIU -
JUCTUJISILIIT - HAa MEPEriHHMX HAaCTaHOBAX.

HefiTpamizallis 3aCTOCOBYETHCS, TOJIOBHHM YHHOM, JIJII OYHCTKHA KHCIIHX
obopoTHHX BoJI (00poOka Boau CaO, Ca(OH),).

BusiydeHHs 3 BOAM PO3YMHEHUX KOpO3iiiHO crnpoMokuux rasie (H,S, CO,,
SO,) — nmerasariiis Boau. 3AIMCHIOIOTH 11 TOJIOBHUM YHHOM acpallicro. Aeparist siBisie
co00I0 MpoIleC IHTEHCUBHOTO KOHTAaKTyBaHHS BOAM 3 MOBITpsAM. lle mocsiraeTbes
pO30pU3KYyBaHHAM BOAM a00 MPOAYBaHHSAM ii CTUCIUM MHOBITPAM (0apOOTYBaHHSM).
VY Bumaaky HeOOXIJTHOCTI BMIIYYEHHs po3urHEHOoro B Bojal O, (BUPOOHMIITBO mapa
BHCOKOTO THUCKY) a00 3ai3a (moBkodapOyBaibHe BUPOOHUIITBO) BOAY OOpOOJISIOTH
pearentamu: Na,SOs, 3amizHow TuUpcoro — st BuiydeHHsi Op; Ca(OH) , — s
BuityueHHs 10H1B 3ami3a (I11) 1 CO,.

Boay, 1m0 BHUKOPUCTOBYIOTH JUIsi TMOOYTOBUX MOTpeO, OOOB'SI3KOBO
3HE3apaXyloTh, B PE3yJbTaTl MPOIECY 3HUIICHHS XBOPOOOTBOPHUX OakTepid 1
OKHUCJICHHSI OPTaHIYHHUX JOMIMIOK. ['0OJIOBHMM YWHOM XJIOPYBaHHS 3A1HCHIOIOTH 3a
JIOTIOMOT'O0 Ta30MO/II0HOTO XJIOpPY, a Takox xjopHoro BamHa (CaOCly), rimoxyiopury
kasbiiio [Ca(ClO),].

/OCI
Ca\CI
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2.1.5 Criuni Boaun

B pe3ynbrari BOJOCHOXHBAaHHS BOJHI pPECypcH BEPTAIOThCS B JKepesa
B0J103a00py HaiyacTiiie B 3MiHEHOMY (3a0pY/THEHOMY) CTaHi.

Criuni Boau — 11¢ Bojau, 110 OyJ10 BUKOPHUCTAHO Ha MOOYTOB1, BUPOOHHYI ab0
1HIII1 TOTPEeOH, 1 3a0pyAHEH1 PISHOMAHITHUMHU JOMIIITIKaMH, 110 3MIHWJIH 1X TIEPBICHUM
XIMIYHUM cKiTaa 1 (pi3WyYHI BJIACTHMBOCTI, a TaKOX BOJAM, IO CXOIATh 3 TEPUTOPIi
HACEJICHUX TYHKTIB 1 TMPOMHUCIOBUX MIANPUEMCTB B PE3yjibTaTl BUIQIIHHSA
aTMOC(epHHX omaaiB a00 MOJMBAHHS BYJIHIIb.

B 3anexxHOCTI Bi MOXO/KEHHS CTIYHI BOAW TOMUIAIOTHCA HAa 3 OCHOBHI
KaTeropii:

> IloOyToBi cTiuHi Boam (Big TyaJeTHHX KiMHAT, IYIIOBUX, KyXOHb,
IpaJIeHb, CTOJIOBUX, JIIKAPEHb, BOHM HAAXOAATh TAKOX BIJl MOOYTOBHX
IPUMILIEHb IPOMHUCIOBUX MIIIIPUEMCTB).

»> BupoOunui ctiyni Boam — Boau, mo OyTu BUKOPUCTAHI B TEXHOJIOTTYHUX
mporiecax, 1 He BIJAMOBIAAIOTH OUIBINE BHUMOTaM, IO TOJAIOTHCS 10 iX
sxocti. Jlo 1miei kareropii BiTHOCSATH BOJH, Kl BIAKAYYIOTh Ha MOBEPXHIO
3eMUIl TP 37100141 KOPUCHUX KOTIAJIHH.

» CriuHi Boam micjasi atTMocepHUX OoNMagiB — JIOMIOBI i po3Talli BOAH, SKi
CTIKAIOTh 3 TEPUTOPIH MIANMPUEMCTB, BYJIHIH Ta 1HIII.

binbmr nokiagHo Tpeda 3yNMUHUTHCS HA XapaKTEPUCTULl BUPOOHUYUX CTIYHHX
BOJ.

BupoOHuui cTiyH1 BOAM SABJISIIOTH COOOKO PiAKi BIAXOIM, 110 BUHUKAIOTH MPU
3100141 1 mepepoOlll OPraHivHOI 1 HEOPraHIYHOT CHPOBUHU.

B TexHOJIOT1YHUX Mpolecax JKEpPeTaMH CTIYHUX BOJ €:

— BOJM, 110 YTBOPIOIOTHCA B PE3YyJbTATlI XIMIYHUX peakuUiid (3a0pyaHeH1
BUXIJTHUMU PEUOBHHAMH 1 MIPOIYKTAMHU PEAKIIIi);

— BOJM, AKl IPUCYTHI B CUPOBHHI y BUTJISA1 BUJIbHOI a00 3B'A3aHOI BOJIOTH 1,
110 BUAUISIOTHCS B MPoOIEcax NepepoOK;

— TPOMHBHI BoaM (TTICIST MIPOMUBAHHS CUPOBHHHM, MTPOIYKTIB BUPOOHUIITBA 1
oOJiaTHaHHS);

—  BOJIHI PO3YMHH, 1110 MICTSITh BUXIJIHI PEUYOBHHHU,

— BOJHI €KCTPaKTH 1 a0COpOCHTH;

—  BOJM OXOJIO/KEHHS;

— iHmi  CcTiyHl  BoauM  (BOAM  BAaKyyM-HAacocCiB,  KOHICHCATOPIB,
T1PO30JIOBUIAJICHHS, BOAM MIC/IS MUATTS TapH Ta 1HII).

CriuH1 Boau 3a (a30BO-AUCIEPCHUM CTAaHOM MOJUISIOTh HAa 4 TPYIU: CYCIEH311
(10° cm), xomoimai (10° — 10 cm), monexymspri posuman (10° — 107 cm), ionni
posunnn (407 cm).

3a0pyaHeH1 BUpOOHUY1 CTIYHI BOJY MOAUISIOTHCS HA TPYIIU:
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3a0pyAHeH1 374e01IbIIOro MiHEpaJbHUMH JAOMIIIKaMu. Jlo MIANPUEMCTB,

o 3a0pyJHIOIOTH BOAY TaKUM YHHOM BIAHOCATHCS METaIypriiiHi,

MaIIMHOOY/IBHI 3aBOJAM, pyNO- 1 BYyIJIe3100yBaioya MPOMUCIOBICTS,

3aBOJM MO BUPOOHHUIITBY KHUCJIOT, MIHEpaJbHUX A00pUB, OyHiBEIbHUX

BHPOOIB 1 MaTepiajiB Ta 1HIIII;

—  3a0pyaHeHi 37e0UIbIIOro OpraHiyHUMHU JoMimkaMmu. Ile criudi Bomau
HiANPUEMCTB  M'SCHOI, pPHUOHOI, MOJIOYHOI, XapyoBOi, ILEIIOJIO3HO-
manepoBoi, MIKpOOIOJOTIYHOT, XIMIYHOI TPOMHCIOBOCTI, 3aBOAHU TIO
nepepoOIli KayqdyKy, IjIacTMac Ta iHIIIi;

- 3a0pyAHEH! MiHEpPAIPHUMH 1 OPraHIYHUMU JIOMIIIKAMU — BOJU BiJ
nianpueMcTBa HadToa00yBHOI, HadTOMEpepoOHOI, TEKCTWIBHOI, JIETKOI,
dapmanieBTUYHOI MPOMHUCIOBOCTI, 3aBOJAM TIO BUPOOHHUITBY IYKpY,
KOHCEPBIB, IPOIYKTIB OPIaHIYHOIO CUHTE3Y Ta 1HIII;

—  TepMiuHO 3a0pyJIHEHI CTiYHI BOJU — BOJHU, sIKI OYyJIO BUKOPHUCTAaHO Ha

MIPUEMCTBAX JIJIST OXOJIOPKECHHS.

BaxxnuBuM MOKa3sHUKOM 3a0pyJHEHHS CTIYHMX BOJ € MOKa3HUK 0i0XiMiYHOIO
cnoxxuBanusi kucHio (BCK). Lleli moka3HUK BHU3HAYa€ KUTBKICTh KHCHIO B MT, IO
BUTPAYAETHCS HA O10XIMIYHHUNA PO3KJIAJl OPraHIYHUX PEYOBHH B a€pOOHUX YMOBAX B
OJIHOMY JIITP1 BOAM 3a MeBHUM Bipi3ok yacy. B Ykpaini BCK oriHooTh 3a 1’41 1110
(BCKS5) 1 gBamiats 116 — moBHe BCK (BCKyp, BCK op4e)

2.1.6 3a0pyanenns rigpocdepu

3a0pynHeHHs Tigpocdepw - 1€ BHECEHHS JI0 BOJHOIO CEPEIOBHINA HOBUX
HEXapaKTEPHUX JJII HbOTO PEYOBHH, K1 MOTIPIIYIOTh SKICTh BOJIH.

Bomocxosuia 3a0pyaHIOIOTECS TOJIOBHUM YHHOM B PE3YNbTATl CITYCKY B HHUX
CTIYHUX BOJ Bl TPOMUCJIOBUX MIAMPUEMCTB Ta HACEJICHUX ITYHKTIB.

B pe3ynbraTi CKMAaHHS CTIYHHUX BOJ| 3MIHIOIOTHCS (D13UYHI BIACTUBOCTI BOIHU
(Temmiepatypa, MpO30pPiCTh, 3a0apBICHHS, MPUCMAK, 3alax); 3MIHIOETHCS XIMIYHUMN
CKJIaJ BOAM (301IBIIYETHCS BMICT OPTaHIYHUX 1 HEOPTAHIYHUX PEYOBHH, 3'SBISIIOTHCA
TOKCUYHI PEYOBHHH, 3MEHINYETHCS BMICT KHCHIO, 3MIHIOETHCS aKTHBHA PEAKIlis
CepelloBUINla Ta IHII); HA JIHI BOJOCXOBHINA YTBOPIOIOTHCS OCAAM; HA IMOBEPXHI
BOJIOCXOBHIIA 3'SIBISIOTHCS TUIABAIOYl PEYOBUHH; 3MIHIOETHCS SKICHHUM 1 KiJTbKICHHMA
OakTepiabHUM CKIIAT; 3'IBISIOTHCS XBOPOOOTBOPHI MIKPOOH.

3abpynHeHHsI BOJ, KIacH(iKYIOTh MO-Pi3HOMY, B 3aJI€KHOCTI BiJ TMiIXOIIB,
KpUTEpiiB 1 3ahady. 3BUYAWHO BUAULIIOTH Ximiune, (pizuune i 0Oionoziune
3a0pyaHEeHHs ripocdepHu.

XimiuHe 3a0pyAHeHHsI 3yMOBJICHO TIJABUIIEHHSM VY BOJI KOHLEHTpaIli
HEOPTaHIYHUX 1 OPTaHIYHUX JTIOMIITIOK.

OpraHiuHi JOMIIIKA HAJIXoIATh B Tiapochepy pa3oM 3 MPOMHCIOBUMH,
CLIbCHKOTOCTIOAAPCHKUMU 1 TMOOYTOBUMHU CTOKaMu. HailOiiabll poO3MOBCIOKEHUMHU
OpraHiYHUMH 3a0pyAHIOBaYaMH € HAPTOMPOAYKTH, MECTUIUAN (OTPYTOXIMIKATH),
MMOBEPXHEBO-aKTHBHI PeUYOBUHU (MUO4l 3aco0u), ¢heHonn. barato 3 HUX y BOJHOMY
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cepenoBuIll ab0o B3arajii HE PO3KJIAJIAIOThCS, a00 PO3KIAAAIOTHCS JIykKe MOBUIBHO 1
3J1aTHI HAKOTIMYYBATUCS B XapUOBHUX JIAHIIIOTaX.

Hadra. Hadrose 3a6pyanennss CBITOBOTO OKeaHy HaOLIbII pO3MOBCIOKEHE
sutie. Bix 2 mo 4% BogHoi moBepxHi TuXoro i ATIaHTUYHOTO OKEaHIB IMOCTIAHO
BKpHUTE HAPTOBOIO MJIIBKOIO. JI0 MOPCHKHUX BOJ IIOPIYHO HATXOAUTH MPUOIU3ZHO
6 mmH. T BymieBoAHIB HadTu. Maibke mMoNOBMHA IIi€l KUTBKOCTI 3B's3aHa 13
TpaHCTIOPTYBaHHSAM HadTH 1 po3poOKOI0 pojaoBull HadTu Ha mEAbdi.
KontunenrtansHe HadTOBE 3a0pyTHEHHS HAIXOIUTh B OKE€aH Yepe3 pIuHUM CTIK.

Piku cCBITYy MIOPIYHO BHHOCSATH B MOPCHKI 1 OKEAHChKI BOJU TIOHAJ
1,8 MiH. T HAQTOMPOTYKTIB.

B Mopsx 3abpyanenHs HadToro OyBae pizHux BUAIB. HadTa Moke TOHKOIO
TUTIBKOIO BKPUBATH MOBEPXHIO BOJIHU, a MPU PO3JMBAX TOBIIMHA HAPTOBOTO MOKPUTTS
CIIOYaTKy MOXKE CKJIaJlaTh JCKIJIbKAa CaHTUMETpPiB. Uepes JesKuil yac yTBOPIOETHCS
eMyJbcisg HadTH y BoAl abo Boau B HadTi. [li3HilIe BUHMKAIOTh IMATOYKH BAXKKOT
¢dpaxuii HaQpTH - HaTOBI arperaty, U0 34aTHI JOBrO IJIaBaTU Ha MOBepXHI Mops. 1o
IUIaBAIOYMX YaCTOK Ma3zyTy MPUKPIIUIIOIOTHCA PI3HOMAHITHI JpiOHI TBApUHH, SIKUMH
TOYIOThCS puOM 1 BycaTi kKuTH. Pa3om 3 HUMH BOHUW TOTIMHAIOTH 1 HadTy. [esxi
puOM BiA LBOrO THUHYTh, I1HIII HACKpi3b MPOCIKAIOTh HAPTOK 1 CTalOTh
HETPUIATHAMH JIJIs1 BXKUBAHHS B 1KY Uepe3 HePUEMHUH 3armax 1 CMak.

Bci koMnoHeHTH HAQTH — TOKCUYHI VI MOPCHKHMX OPraHi3MiB.

Hacninku aii Hah Ty Ha MOPCHKI €KOCUCTEMU:

— Hadra BrumBae Ha CTPYKTYpYy MOPCBKUX YIPYyIyBaHb: MpH Ha(TOBOMY
3a0pyAHEHHI 3MIHIOETHCS CITIBBIJHOIIEHHS BUJIIB 1 3MEHINYEThCA iX
PI3HOMAHITHICTh. Tak, B OLIBINOI KUTBKOCTI PO3BUBAIOTHCS MIKPOOPTaHI3MHU,
K1 TOMYIOThCS HAQTOBUMHU BYTJIEBOAHSIMH, a OioMaca IIMX MIKPOOPTaHi3MiB
OTpyHHa JiJIs 6araThb0X MOPCHKUX MEIITKAHITIB.

— JloBeneHo, 1m0 He MEHII HEOE3MEUYHUM € TPUBAJIMIA XPOHIYHUI BILJIUB HABITh
HEBEJMKUX KOHIEHTpamii Hadtu. [Ipy mpoMy MOCTYymoBO majae mepBUHHA
010JI0T14YHA TPOTYKTUBHICTH MOPSI.

— ByrueBoaHi HaQTH 31aTHI PO3YUHATH B COOI1 pAJl IHILIUX TOKCUYHUX PEYOBHH,
TakuxX SIK TECTUIMAM, COJl BaXXKUX METAliB, M0 pa3oM 3 HadTo
KOHIEHTPYIOTHCS y BEPXHIX IIapax BOJIH 1 1€ OLIbIIE OTPYIOIOTH ii.

— Apomarnuna (pakiiss HaQTH MICTUTh PEUOBUHU MYTareHHOI 1 KaHIIEPOTeHHOT
NpUPOJIU, Hampukiaa, OeHs[a]mipeH. beH3[¢|mipeH aKTUBHO ITUPKYIIOE B
MOPCHKHX XapUOBHUX JIAHIIIOTaX 1, HAPEILTI, TOTPAIUISE 10 KU JIIOJIEH.

—  Haiibinpma KimpKicTh HaTH 30CepemKeHa B TOHKOMY BEPXHBOMY Imapi
MOPCBKOi BOJHU, SKUH T'pae OCOOIUBO BAKIHBY PONIL Yy PI3HOMaHITHUX
JKUTTEBUX TIPOIECAX OKEAHy (B bOMY I1ap1 30CEepeIKEHO 0e3J1Y OpraHi3MiB).
[ToBepxHeBi Ha(TOBI TUIBKA MOPYIIYIOTh Ta3000MiH MiX arMocheporo i
OK€aHOM (3a3HAalOTh 3MIH MPOLECH PO3UYMHEHHS 1 BUIUICHHS KHUCHIO,
3MIHIOETBCS PEXKUM OOMIHY BYTJIEKHCIIOTO Ta3y), MOPYIIYIOTh TEMI000MIH
BOJIY, 3MIHIOIOTh BIJIOUBHY CIIPOMOYKHICTh MOPCHKOT BOJIH.
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MecTuumau. XJ0opoBaHI BYTJIEBOAHI IIUPOKO 3aCTOCOBYIOTHCS SK 3aco0Ou
O00OpOTHOM 3 MIKITHUKAMHU CLIBCBKOTO Ta JIICHOTO TocmojapcTBa. o 1mporo kiacy
PEUYOBUH BITHOCUTBCS BIJIOMUH IIECTULINI AT (
TUXJIOPAUPEHUITPUXIOPMETIHMETAH).

¢ Q(‘;H ¢

CCly

[TomixnopOieHinm Ta 1iHIII TPUBKI CHOJYYEHHS I[HOTO KJAcy 3apas
BUSIBJISIIOTBCA BClogU B CBITOBOMY OK€aHi, BKJIIOUAlOUM APKTHKY 1 AHTapKTHKY.
BoHu 5erko po3uMHSAIOTBCS B JKHpax 1 TOMY HAKONMUYYHOThCSI B OpraHax puo,
XMKaKiB, MOPCBKOTO MTacTBa. bynyun KCEHOOIOTMKaMH, TOOTO pEuOBHHAMMU
MOBHICTIO IITYYHOTO MOXOJ/KEHHS, BOHM HE MAalOTh CEpel MIKPOOpPraHi3MiB CBOiX
«CIIO’KMBAUIB» 1 TOMY Maie HE PO3KJIAaJaloThCsi B MPUPOJHUX YMOBaX, a TIIbKH
HaKOMUYyloThCs B CBITOBOMY OKeaHi. Lli crioimydeHHsl ToCTpO TOKCHUYHI, BIUIMBAIOTh
Ha KpPOBOTBOPHY CHCTEMY, TMOAABIAIOTh (EPMEHTATUBHY aKTHUBHICTh, CHUJIBHO
BIUTMBAIOThH Ha CIIaIKOEMHICTD.

Heopraniuni gomimku. /[0 HEOpraHiyHUX PEYOBMH, IO 3a0pyAHIOIOTH BOJHU
MODIB 1 OKE€aHiB, BI/IHOCATHCS CIIOJIYYCHHS BaKKMX MeTaliB. Baxkki Meranu, 6araro 3
SIKMX BOJIOAIIOTH TOKCUYHUMU BJIIACTUBOCTSIMH, HAJIXOJSATh B OKEaH pa3oM 3 PIYKOBUM
CTOKOM. 3arajibHa BEJIMYMHA PIYKOBOTO CTOKY CKiIanae 46 THC. KM® BOJIM B pik. Pazom
3 HUM B CBITOBMM OK€aH HAJXOJIHUThH J0 2 MJIH. T CBHHIIO, 70 20 THC. T KaJMIIO 1 10
10 Tuc. T pryti. HaliGinbim BUCOKI piBHI 3a0pyAHEHHS MalOTh MPUOEpPEk H1 BOAM 1
BHYTpillIHI MOps. YuMany posb B 3a0pynHeHHi CBITOBOro okeaHy rpae i armocgepa.
Tax, manpuxman, g0 30% Bciei pryti 1 50% cBuUHIO, IO HATXOIATH B OKEaH
HIOPIYHO, IEPEHOCUTHCS uepe3 aTMochepy.

3a cBOIMH TOKCHYHUMH BIACTHBOCTSIMH B MOPCHKOMY CEpPEIOBHILI OCOOIHBY
HeOe3neky siBisie pryTh. [lig BIIIMBOM MiKpOOIOJOTITYHUX TMPOIIECIB TOKCHUYHA
HEOpraHiyHa PTYTh MEPETBOPIOETHCS B 3HAYHO OUIBII TOKCHYHI OpraHiuHi (hopmu
pryTi. Hakonuueni 3aBnsku OloakymyJsisilii B opraHi3mMax pu0 abo MOJIOCKIB
CTHOJYYEHHS] METUJILOBAHOI PTYTI CTAHOBIISITH MPSIMY 3arpo3y JKUTTIO 1 370pPOB’IO
monei. CyMHO BiioMa XBOpoOa «MiHamatoy», IO OTpUMayia Ha3BY BiJ SITOHCHKOT
3aTOKH, € BIAOYJIOCS OTPYEHHS MICHEBUX >KUTENIB PTyTTI0. BoHa 3a0pana Hemano
KUTTIB 1 TiJIpBaja 3J0pOB’S 0aratboM JIIOASIM, IO BXHUBAJIM B 1KY MOPCHKI
MPOIYKTH IIi€l 3aTOKW, HA JHI SIKOI HAKONMUYMJIACS BENMKAa KUIBKICTh PTYTI BIJ
BIJIXO/1iB IPOMUCIIOBOTO KOMOIHATY.

PtyTh, KanMmili, CBUHELb, MiJlb, IIUHK, XPOM, MUII'SIK Ta 1HII Ba)KKl METau HE
TIIBKM HAKONMUYYIOThCS B OpraHi3aMax MOPCBKMX TBAapWUH, BOHU Jy>K€ 3ryOHO
BIUITMBAIOTH HA MEIIIKAHIIIB MOPS Ta OTPYIOIOTH iX.

Macmtabu 3a0pyJHEHHSI MPOAYKTIB MOpPIB 1 OKEaHIB Taki BEJIWKi, 10 B
0araThbOX KpaiHaX BCTAHOBJICHO CAaHITapHI HOPMH Ha BMICT B HMX THX a00 IHIIMX
MIKIITMBUX pedoBuH. [[ikaBo BiA3HAYMTH, IO MPU KOHIIEHTPAIlIl PTYTi Y BOJ1 TUTBKH
B 10 paziB O611b11101 MOPIBHSAHHO 3 11 MPUPOJHUM BMICTOM, 3a0pyAHEHHS YCTPHULIb BXKE
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NEPEeBUIILYE HOPMY BCTAaHOBJEHY B JESKHX KpaiHax. lle neMoHCTpye HacCKUIbKH
OJIM3BKO Ta MeXKa 3a0pyTHEHHS MOPIB, Ky HEMOXJIMBO MEPECTYNUTH 0€3 IIKIIJTUBUX
HACJIKIB JIS )KATTS 1 3I0POB’ S JIIOJICH.

®izuuHe 3a0pyIHeHHs TOB'S3aHE 13 3MIHOIO (I3MUHUX MapaMeTpiB BOAHOTO
CEpeIOBUIIA, 3 HASBHICTIO TIEBHUX MEXAHIYHMX 1 TEMJIOBUX JOMIIIIOK.

Jlo MexaHIYHMX AOMIIIOK BIAHOCSATH JOHHI Ocaau. 30LIbIICHHS JOHHUX OCaIiB
BIIHOCHUTBCS JI0 OJTHOTO 3 T1APOJIOTIYHUX HACHiAKIB ypOanizamii. KiabKicTh TOHHHUX
OCa/IiB B PiKax 1 BOJAOCXOBHUIINAX MMOCTIMHO 3pOCTA€E Yepe3 €pO3ii0 IPYHTIB, SIKa B CBOIO
qyepry 3yYMOBJIEHA MOMUJIKaMU npu MPOBE/ICHHI MEJTIOpaTUBHUX
CJIbCHKOTOCIIOIAPCHKUX POOIT, 3HUIIEHHSM JIICIB, @ TAKOXK Yepe3 3aperybOBaHICTh
piukoBOro CcTOKy. Lle siBUIle MPU3BOAUTH 1O MOPYLIECHHS €KOJOTIYHOI PIBHOBAru y
BOJHUX CUCTEMAX, 3ryOHO JIi€ Ha JOHHI OPTraHI3MHU.

JlxepenoM TEmIoBOro 3a0pyAHEHHS € MIAIrpITI BOAW, IO MOTPAILIAIOTH Y
HABKOJIMIIHE CEPEAOBHILE BiJl TEIUIOEIEKTPOCTAHIIIN 1 TIAIPUEMCTB ITPOMHUCIOBOCTI.
[ligBUILIEHHA TeMIepaTypu MPUPOJHUX BOJ MAa€ LUIMKA psii HETAaTUBHUX HACIIAKIB:
3MIHIOIOTBCS IPUPOJHI YMOBU MEIIKaHHS BOJHUX OPraHi3MiB, 3HMXKYETHCS KIJIbKICTb
PO3YMHEHOTO y BOJI KHCHIO, 3MIHIOETbCS IIBUAKICTH OOMIHY PEYOBHH BOIHUX
oprani3miB. barato MemkasiiiB pik, o3ep ad0 BOJIOCXOBHIIl BHACTIIOK I[OTO TUHYTh,
PO3BUTOK IHIIIKUX MPUTHIYYETHCS.

BioJioriune 3a0pyaHeHHs TMOJSATa€ y 3MiHI BIACTUBOCTEH BOJU B pe3yibTaTi
NIJBUILIEHHS B HIA KUIBKOCTI MIKPOOPIaHi3MiB, POCJIMH 1 TBApHUH.

Po3kmag opraHiuHMX pEYOBHMH, M0 HAAXOAATH Yy BOJOCXOBHINA 3
pPI3HOMaHITHUMHM  CTOKaMH, BIIOyBa€TbCSA IiJI BIUIMBOM MIKPOOPraHi3MiB 1
CYIIPOBODKYETHCSI CTIOKUBAHHSIM PO3UYMHEHOTO B BOJII KHCHIO. SIKIIIO KMUCHIO y BOII
JIOCTATHBO 1 OpPraHiYHUX BIIXOAIB Hebarato, TO aepoOHiI OakTepii HOCUTH HIBUJIKO
MEPETBOPIOIOTH iX B MOPIBHSHO HEMIKIUIMBI 3aJIMIIKK. B TpOTHIIEKHOMY BUIAAKY
JUSATBHICTD aepoOHUX OakTepil MPUTHIYYETHCSA, BMICT KHUCHIO PI3KO TNajae,
MOYMHAIOTHCS TPOLIECH THUTTS. 3a BMICTOM KHCHIO y BOJI HUXK4YEe 5 MI/ J, a B
palioHax HepecTy — Hrbk4ue 7 Mr/ 1 6araTo BUJIIB puO TUHE.

XBOpOOOTBOPHI MIKPOOPTraHi3MH 1 BIPYCH MICTITBHCS B MOTaHO OOpOOJIEHUX
ab0 30BCiIM He O0OpoOJieHWX KaHaM3allliHUX CTOKaxX HAaceNeHUX TMYHKTIB 1
TBapUHHUIIBKUX (pepM. Uepes momamaHHs MHUX CTOKIB y MUTHY BOJY MAaTOTCHHUMH

MiKpoOaMu 1 BipycaMu BUKJIMKAIOTHCS PI3SHOMAHITHI emifiemii, Taki K crajxaxu
CaJIbMOHEJ103a, TACTPOCHTEPITa, TemaTiTa Ta iHII. B po3BuHEeHNX KpaiHax ChOTOIHI
PO3IOBCIOJIPKEHHSI €MiJIeMill uepe3 CYCHiIbHE BOJONMOCTAYaHHS BIIOYBAETHCS PIAKO.
MoxyTh OyTH 3apa’keHl XapydoBi MPOAYKTH, HAMPUKIAA, OBOUl, 4Yepe3 yAOOpEHHS
naHiB nutamam# (Big HiM. Schlamme — Opyn) micis 04MCTKU MOOYTOBUX CTIYHUX BOJI.

Bonni 6e3xpebeTHi (ycTpuill abo 1HII MOJIOCKH) 13 3apaXKE€HUX BOJIOCXOBHII]
4acTo OyJIM MPUYMHOIO CIajiaXxiB YepeBHOIO TUQY.

bioreHHi XUBWUJIbHI €JIEMEHTH - TOJOBHUM YHHOM CIOJYYEHHS a30Ty 1
dochopy - HATXOATh Y BOJAOCXOBUIIA 13 MOOYTOBUMH 1 CLIILCHKOTOCTIONAPCHKUMU
CTIYHMMH BOJIaMU. 301JIbLICHHS] BMICTY HITPHUTIB 1 HITPATiB B HA3€MHUX 1 MIA3EMHHUX
BOJAxX BeA€ 10 3a0pyJHEHHS MHUTHOI BOIW 1 JIO PO3BUTKY JACSIKUX 3aXBOPIOBAHb.
3poCcTaHHA KUIBKOCTI LIUX PEYOBHH Y BOJOCXOBHIII 37aTHE MPHUBECTH IO MOTO
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eBTpodikaiii. EBTpodikarris BoIoCX0BHIIA, KA € HACTIIKOM 301JIbIIEHHS KIJIBKOCTI
OIOTeHHUX OpraHIYHUX PEUOBHMH, - 1I€ CYKYITHICTh IPOIIECIB, IO MOYMHAIOTHCH 3
OypXJIMBOTO PO3BUTKY IJIAHKTOHY 1 BOJOPOCTEH, SKi TMOTJIWHAIOTh BECh KHUCEHB Y
BOJl, IO MPHU3BOJAUTH, BPEIITI, 10 PO3BUTKY THWIBHHMX IIpoLeciB 1 3arubeni
BOJIOCXOBHIIIA.

B ymoBax, KoiM KUIBKICTH CTOKIB Oyja 3HAYHO MEHIIA HDK CydacHa, a
3a0pyaHioBadl OyiM, TOJIOBHHUM YHHOM, OPraHIYHOTO TIOXOJUKEHHS 1 JIeTKO
nigaBajincs pO3KJIaay, BIJIHOBIEHHS NPUPOJAHMX BOJA B1IOyBaniocs HPUPOIHUM
HUIIXOM B Pe3yJbTaTl CIPOMOMXHOCTI BOJONMUII 10 CAaMOOYMIIEHHS B MPOIEC]
IPUPOAHOTO BOJO0OOMIHY. CaMOOYHMIICHHS MPUPOJHUX BOJ MOKHA BU3HAUUTU SIK
CYKYIHICTb B3a€MO3B’ I3aHUX T1pOIMHAMIYHUX, (h13UKO-XIMIYHHX,
MIKpPOOIOJIOTIYHMX 1 TipOOI0JIOTIYHUX TMPOIECIB, IO BEAYTh 10 BiAHOBJICHHS
MEPBICHOTO CTaHy BOJHOTO 00'eKTy. [HIIMMHU clioBaMH - 1€ JIIKBiJallis 3a0pyaHEHHS
BOJTHOT'O CEPEIOBUIIA B XO/1 XKUTTEAISIIILHOCTI IPUPOITHUX OPTaHI3MiB.

CrnopyukeHHSI BOJOCXOBHIL ICTOTHO 3HU3WIO CIPOMOXHICTH PIK A0
CaMOOYHIICHHS, 00 3MEHIIWIaci MBUIKICT, BOA00OMIHY. Ilicims 3aBepiieHHS
OyJIBHUIITBA KacKaJly BOJOCXOBHUII Ha JIHIIP1 MIBUAKICTH BOAOOOMIHY CKOPOTHIACS
B JIKITbKA pa3iB, 3MEHIIWJIACS 1 CIPOMOXHICTh JHIIPOBCHKOI BOJIU [0
CaMOOYHIIICHHS, HE3BAXKAIOUM Ha MaiKe TMOBHE TPUIMHEHHS CKUJAHHS BEJIMKOT
KUIBKOCTI HEOUYHMIIEHUX CTIYHUX BOJ. ChOroJHI TIOBHE CaMOOYHMIIEHHS BOJU
HEMOXJIMBE, TOMY MiATPUMaHHS HEOOX1AHOI SKOCTI BOJM B JIKepenax MOoTpedye
NPUUHATTS CHEIiaIbHUX MIp 3 OOMEXEHHS MOMaJaHHsl Y BOJOCXOBHUINA IIKIJJTUBUX
PEYOBHH, a TAKOXX BUKOPUCTAHHS 3aC00iB 32 1X 3HEIIKOIKEHHSIM.

2.1.7 OumncTKa NPOMUCJIOBUX CTIYHUX BOJ

Xapaktep 1 CKIaA CTIYHHX BOJA, IO CKHAAIOTHCA TMPOMHUCIOBUMHU
HIAIPUEMCTBAMH, HAJATO PI3HOMAHITHI, PO3PI3HAIOTHCS TOMY 1 CIOCOOM OYMCTKH iX
BiJ1 3a0py/IHEHb.

Bubip cnocoO0y OYMCTKM 3alleXUTh BlJ KOHKPETHHX OCOOJIMBOCTEN
BUPOOHMIITBA Ta SKOCTI MPUPOJHUX BOJ, SIKI BUKOPUCTOBYIOTHCA. TakuM YUHOM,
BUOIp CIOCO0Y OYUCTKU OOYMOBITFOETHCS:

- TEXHOJIOTTYHHMH OCOOIMBOCTAMH BUPOOHUIITBA;

- (bI3UYHUM CTaHOM 3a0pyAHEHb y BOI;

- KOHIICHTpAIII€I0 3a0pyTHIOIOYUX PEUOBHH,;

- CTaHOM, B SKOMY 3HaXOJSTbCS PO3UMHEHI PEYOBHHHU: MOJIEKYJSIpHUM a0o

10HHUM.

3aCcTOCOBYIOTHCS I'SITh CIIOCO0IB OUMCTKU CTIUHUX BOJ: MeXaHiuHUil, (izuko-
XiMiyHUIL, XiMIUHUIL, OIOXIMIYHUIL, MePMIUHUIL.

MexaHiyHy O4YHMCTKY 3aCTOCOBYIOTh JUISI BHJAUIEHHS 3 CTIYHUX BOJ
HEPO3YMHHHX, TPYOOIUCIIEPCHUX JIOMIIIOK. BHKOPHUCTOBYIOTH Taki 3acobm sK
IpOLIIKyBaHHs, PUIbTpYBaHHs, BiacTooBaHHs. EdexkruBnicts 3aco0y 50-70%. s
3aTPUMKHU BEJIMKHUX 3a0pyAHEHb BOAY MPOIKYIOTh uepe3 peunTku. YacTku, siKi
MarTh TYCTHHY OUIbIIY, HIXK TYCTHHA BOJM, BUAAISIOTH BiJICTOIOBAHHSIM Y

37



BiJICTiliHMKaX. PedoBUHM OUIBII JIETKI, HI)K BOJAQ, - HA(QTOMPOAYKTH, CMOJIH, KHUP -
BUJIAJISIIOTHh 3@ JIONIOMOTOIO CIIOPYJ, IO HA3WBAIOTHCS MACTKaMU (CMOJIOMACTKaMH,
Kuporactkamu). YacTku MiHEpaabHOTO TOXOKCHHS, TOJOBHMM YHWHOM ITICOK,
BUJANISIOTH OCA/KEHHSIM B MpUiIaiaxX, [0 HA3UBAIOTHCS MiCKOBIOBIIOBAYAMH.

Hapemri, 11 3BUIBHEHHS CTIYHMX BOJA BiI JAyXe JpiOHHX YacTOK
3aCTOCOBYIOTh (IIBTPU, HAWYACTIIIE 3 IIapy 3€PHHUCTOTO MaTepialy, HAIpHKIa,
mimaxi GiuIsTpu.

O4KCTKY MEXaHIYHUMHU CIOCOOaMM 3BMYAWHO 3aCTOCOBYIOTH Ha TOYATKOBIM
crazii B 3arajbHiil CHCTEMI OYMCTKU CTIYHUX BOJI.

Crocobu ¢i3uko-XiMiuHOI OYHCTKH HAJITO PI3HOMAaHITHI, BOHM BUMAararoTh
3aCTOCYBaHHS ClielialbHUX peareHTiB. EdekTuBHICTh (Pi3UKO-XIMIYHUX crIocobiB 90-
95%.

Di3uKO-XIMIYHI CIOCOOM 3aCHOBaHI Ha 3MiHI (DI3UYHOTO CTaHy 3a0pyJAHEHb
JUISL TIOJIETIICHHSI X BMJIYYEHHS 13 CTOKIB. JIo MX 3ac00iB BIIHOCUTHCS KOATYJISIIS,
daokyssis (A1 MOJETIIeHHS 0CaJKEHHS 3a0pyAHIOIOUHUX YacTOK), (ioTailisi, Ipu
SKIA TOMIIIKaM JIOJIaf0Th OLIBIIOT IJIAaBYYOCT1 1 BOHU CIUIMBAIOTh HAa TTOBEPXHIO BOJIH,
MICTIS YOTO BHJAJSIOTHCS 3a JOMOMOTOI0 PI3HOMaHITHUX TNacTok. B ocranHiil yac
IIMPOKO 3aCTOCOBYETHCS 10HHMM OOMIH, TOOTO BUTAT 3 BOJHUX PO3YMHIB
PI3HOMAHITHUX KaTIOHIB Ta aHIOHIB 3a JIOMIOMOTOI0 TBEPJUX PEUOBUH - 10HITIB, 3 iX
HACTYMHOI perenepariieo. [lo3uTuBHUMU CTOpOHaAMU (PI3UKO-XIMIYHUX CIIOCOOIB €
iX JgocTtatHs €(EeKTUBHICTh, HEMOXJIMBICTh IHKOJM BUPIIIMTA MNPOOJIEMY IHILIUMHU
Metogamu. Ili cmocoOM MIMPOKO 3aCTOCOBYHOTH B MPOMHUCIIOBOCTi, OCOOJIMBO JJis
OUHUIIIEHHS 0araTOKOMIIOHEHTHHUX CTIYHMX BOJ 3 MaJO0  KOHIICHTPAII€EO
3a0pyaHioBauiB. Heposikom € Te, 1m0 11 CHOCOOM BHMAaraloThb BUKOPHUCTaHHS
JIOCTAaTHBO JJOPOTHX PEAKTHUBIB.

Cnoco6u XiMiYHOI 0YMCTKHM 3aCTOCOBYIOTh B TUX BUMAJKaX, KOJIHM BUIAICHHS
3a0pyIHIOBaYiB MOKJIUBE TUIBKU B PE3Y/bTaTI XIMIYHOI peakilii Mix 3a0pyIHIOBaYEM
1 peareHTOM 3 YTBOPECHHSIM HOBUX PEUYOBHH, SIKI MOXKHA JIETKO YCYHYTH 13 CTIYHHUX
BoJ. Ilpm XiMIUHIM OYMCTIII BHKOPHCTOBYIOTH peakilii KOHJEHCAIli, OKHUCIICHHS,
HeWTpamizaiii, B pe3ylbTaTi SKUX OJCPKYIOTh HETOKCHUYHI YM MEHII TOKCHUYHI
PEUYOBHHH; PO3YMHHI y BOJII CIOJYYEHHS TIEPETBOPIOIOTh Y HEPO3UMHHI, SIK1 JIETKO
BUJAJINTH; KUCHI 1 JIy’KHI CTOKU — HelTpani3yroTb. HemonikoM 1ux crnocoOiB € Te, 110
BOHHM BHMAararTh BEJIMKOI KUJIBKOCTI pearcHTiB, KpiM TOTO, HOBI, HeXall HETOKCHYHI,
CIIOJTyY€HHSI 3a0pYIHIOIOTh BOJOCXOBHIIIE, 1 TOMY MOTPiOHA JOIATKOBA OYMCTKA BOIU
iHmmMu Metonamu. OHAK B JCSIKAX BHUITQIKAX 3aCTOCYBAaHHS XIMIYHOT OYMCTKH
CTOKIB HEMUHYYE.

Biosioriuna oumcTKa CTIYHMX BOJI 3aCHOBaHa Ha CIIPOMOMKHOCTI JIESIKUX
MIKpOOPTaHi3MiB pyWHYBaTHU OpPraHiyHi 1 JesiKl HEOPraHiuHi COIyKH (Cyab(iau, col
aMOHII0), TEPETBOPIOIOYM iX B HEWIKIIJIUBI MPOAYKTH OKHUCIEHHA - BOJY,
BYTJICKUCIIHNM ra3, HITpaT- 1 cynabdar iouu Ta iHii. EpextuBHicTs ciocody - 85-95%.

BBaskaeThcs, 1110 BCl OpraHiuyHi peYOBUHH MOXYTh B TOMY 200 1HIIOMY CTYIIEH1
PYWHYBATHUCS MIKpOOpPTraHi3MaMH, 32 BHHITKOM IMITYYHO CHHTE30BAHUX CIOJYK, IS
SKUX B MPHUPOJAI HEMAE MIKPOOPTaHI3MIB, 3IaTHUX 1X CHOKMBaTHU. MIKpOOpTaHi3MH
MOXYTh OKUCIIFOBATH OpPraHIuHI PEYOBUHM B HEBEJIMKIN KOHIICHTpAIIl, 1€ €
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BOKJIMBOIO IEPEBArold Crocody O10XiMIYHOT OYMCTKM y TOPIBHSHHI 3 1HIIMMHU
3aco0aMu OYUCTKH.

Ouwnmieni O10XIMIYHAM CHOCOOOM BHUPOOHHWYI CTIYHI BOAM BIiAIMOBITAIOTH
CaHITapHO-TIT1€EHIYHUM BUMOTaM 1 puOOrocrnogapCbkUM HOPMAaTHBaM, TOMY 1X MOKHA
BEpPTATH B BOJOCXOBHIIA, a TAKOK BUKOPUCTOBYBATH B 0OOPOTHOMY BOAOIIOCTAYaHHI.
JouinpHa 610XiMIYHA OYMCTKA BUPOOHHYMX CTIYHMX BOJ| CIIJIBHO 3 TOCIOAAPCHKO-
noOyTOBUMU BOJaMH, OO0 OCTaHHI BHOCSTH A30THUCTI PEUYOBHMHU, HEOOXIMHI IS
JKUBJICHHSI 1 PO3MHOKEHHS MIKpoopraHi3miB. Hemosikom O010XiMIYHOI OYHCTKH €
Maja MIBUIKICTh OKUCIIOBAJBLHUX MPOLECIB, BHACIIAOK YOro MOTPEOYIOTHCS OYKCHI
CIIOPY/I BEJIMKUX OOCSTIB.

CrocoOu TepMiYyHOI OYMCTKH CTIYHUX BOJ| MOJSATAIOTh B IOBHOMY 3HUIICHHI
3a0py/IHIOIOYMX PEYOBHH IIPU BHUCOKIA Temmeparypi (3ropaHHi) 3 OTpUMaHHSIM
HETOKCUYHUX TPOJYKTIB 3rOpaHHs 1 TBEPAOro 3ajuIIKy. MOKIUBI pPi3HOMaHITHI
BapI1aHTH 3aCTOCYBAaHHS TEPMIYHOIO CMOCOOY, MOYMHAIOYHU BiJl IOBHOTO 3HUIICHHS
CTOKIB 3 OTPHUMAHHSIM HEBEJIMKOI KIJIBKOCTI TBEPAOrO 3ajUIIKy 1 O 3HAYHOIO
3MeHIIeHHS (yIaplOBaHHIO) CTOKIB, MICI YOTO KOHIIEHTPOBAaHI PO3UMHHU MOKHA a00
3aXOBYBAaTH y BlJBajlaX, a00 BUKOPUCTOBYBATH JIJIi OTPUMAHHS LIHHUX MPOAYKTIB.
Ane B Oyab-SIKOMY BapiaHTl T€pMIYHA OYHMCTKA BUKIIOYAE€ 3a0pYJHEHHS CTOKaMU
BogocxoBull. Henosiku crnocoOy: mMpu TEpMIYHIA OYUCTLI MOTPIOHO BUIIAPOBYBATH
BEJIMYE3H1 KIJTBKOCTI BOJM, IO 3B'A3aHO 3 BEIUKUMHU BUTpaTaMM TeIjla 1 BUMarae
amapariB Benukoro oocsry. Lleit crmocid eKOHOMIYHO HEIOIUIBHUN TpPH BEIHKUX
oOcArax CTIYHMX BOJl 1 MPU MaJIUX KOHIEHTpaIlsx 3a0pynHioBadiB. B peskux
BUIIAJIKaX BJAE€THCS 3MEHIIMTH €KOHOMIYHI BUTPATH YACTKOBOIO pETreHEPAIli€r0 Teria
pY BUKOPUCTAaHHI BOJASIHOI mapu, abo OKYMUTH BUTPATH 3 OYHUCTKH OTPHUMAHHSIM
I[IHHUX TPOIYKTIB.

Croci6 OYHCTKM 1 KOHCTPYKTHBHE O(OpPMIIEHHS MpOIeCy BUOUPAIOTH 3
ypaxyBaHHSM:

- CaHITapHUX 1 TEXHIYHUX BUMOT JI0 SIKOCT1 OUYHMILIEHHUX BOJI 1 MOJAJIBIIOTO iX
BUKOPHCTAHHS;

- KUIBKOCTI CTIYHHX BOJI;

- HaAsABHOCTI Yy MIANPUEMCTBA HEOOXITHUX JUISI TPOLECY 3HEIIKOIKECHHS
EHEpreTMYHUX 1 MaTepialibHuX pecypciB  (MajnuBa, €JIEKTPOEHEPrii,
COpOCHTIB, peareHTiB), a TaKOX HEOOXIJHOI TIUIOLIl Ha CHOPYIKCHHS
OYHCHUX CTIOPY/I;

- e(peKTUBHOCTI MPOLIECY 3HEIIKOIKYBaHHSI.

HeoOxiguuii CTymHb OYUCTKA BUOMPAIOTH TaK, MO0 SKICTh OYMINEHOI CTIYHOI

BOJIM BIIMIOBiasia CTAHAAPTHUM BHMOTaM.
OxpiMm 3a0pyIHEHHX CTIYHUX BOJI Ha TPOMHCIOBUX MIAMPUEMCTBAX

YTBOPIOIOTHCS YMOBHO YMCTi BOAM, SKI TICIAS OXOJOKYBaHHS B TIpaUpHIX

CIPSIMOBYIOTHCSI B 0OOPOTHI CUCTEMH.
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2.1.8 Ilasaxu 3HUKEeHHS 32a0pyIHeHH riapocdepu

HaBith mpu camiii JTOCKOHAJIH OYHCTIN, BKJItO4aruwm Oiosoriuny, g0 10%

PO3YMHEHUX HEOPraHIYHUX 1 OpPraHIvyHUX 3a0pYyIHIOIYUX PEUYOBUH 3aIMUINAIOTHCS B
OUHMIIEHUX CTIYHUX Bojax. Taka BoJa MOKE CTaTH MPUAATHOIO JJISl CIIOKUBAaHHS
TUIBKH MiCIIg 0araTropazoBOro pO3BEACHHS YUCTOIO MIPUPOIHOIO BOJIOKO.
I TyT BaXJIMBO CIIBBITHOIIEHHS a0COMIOTHOI KIJTBKOCT1 CTIYHUX BOJ M BOJHOTO CTOKY
pik. CBiTOBUII BOJOTOCIOJAAPCHKHM OajlaHC TMOKa3aB, IO Ha BCl BWIH
BOJIOCIIOKMBAHHS BuTpadaethest 2200 km® mpicroi Bomm Ha pik. Ha posBemeHms
cTOKiB iine Maibke 20% pecypciB mpicHux Box cBity. Ha 1 xvM® ounmieHoi cTidHOi
BOJIM BUTpadaeThes 10 kM® piuHOi BOIM, a U HEOUHIIEHOI — B 3-5 pasiB Gibiie.

KinbKicTh MpicHOI BOAM HE 3MEHINYEThCS, Ta il SKICTh pi3ko magae. lLle
noTpedye 3MIHUTH CTpaTerii BOAOKOpPHUCTYBaHHsl. HeoOxiaHICT npumynye
130JI10BaTH aHTPOIOI€HHUI BOJHUI LUK BiA npupoaHoro. Ha mpakrtuii e o3Havae
nepexiJi Ha 3aMKHYTEe BOJIONIOCTaYaHHs, Ha MaJIOBOAHI a00 MaJIOBIIXOJIHI TEXHOJIOTI,
1, HAPEIlTi, Ha «CyXi» a00 OEe3BIAXiJIHI TEXHOJIOT1I, 10 CYMPOBOKYIOTHCS PI3KUM
3MEHIIIEHHSIM KIJTbKOCTI CTIYHUX BOJ| Ta 3MEHIIEHHSM 00CSITIB CIIOKUBAHHS BOJIH.

Yacto BUTpaTH HAa OYUCTKY CTIYHHUX BOJI 3 METOK iX IOBTOPHOIO
BUKOPUCTAHHA B CHCTEMax IPOMHKCIOBOTO BOJIOMOCTAaYaHHS 3HAYHO MEHII, HIX
BUTpAaTH Ha OYHUCTKY ix BignoBigHo 3 ['JIK pe4yoBuH 11 CKUJAHHS BOJ Yy
BOJIOCXOBHUIIIE.

IcHye nekinbka MEPCHEeKTHUBHUX IUISAXIB 3HUKEHHS KUIBKOCTI 3a0pyIHEHHX
CTIYHUX BOJI:

— po3poOKa 1 BOPOBaIHKEHHS 0€3BOAHUX TEXHOJOTIUHHUX MPOIIECIB;

— BJIOCKOHAJICHHS ICHYIOYHX IPOIIECIB;

— po3poOKa 1 BIPOBAIKEHHS OLIbII JOCKOHATIOT0 00J1aTHAHHS;

—  BIPOBAHKCHHS amapariB MOBITPSTHOTO 0XOJIO0KyBaHHS;

— TIOBTOPHE BUKOPHUCTaHHS OYMIIEHUX CTIYHUX BOJ B OOOPOTHUX CHUCTEMax
BOJIH JIJIST OXOJIO/KCHHS.

Cepen mnepeniyeHUX HAWOUIBII pallOHATLHUM 3aci0 3MEHIIEHHSI KUIbKOCTI
CTIYHUX BOJ — II€ CTBOPECHHS 0OOPOTHHUX 1 3aMKHEHHMX CHCTEM BOJOIOCTAYaHHS, SKi
BHUKJTFOYAIOTh CKUJIAHHS BOJU Y BOJAOCXOBHIIIA.

3acTocyBaHHS OOOpOTHOrOo BojomnoctadyaHHs jao3Boisie B 20-50 pasis

3MEHIIUTA CTOKWBAHHS TMpUpoaHOi Boau. Hampuknazn, s BupoOneHHs 1 ToHU
KayudyKy MpH MPSIMOTOYHOMY BOJOTIOCTa4aHH1 B CTApUX BUPOOHUIITBAX BUMAra€ThCs

2100 m° cBixo0i BOIH, a IpH 060POTHOMY BOAOIOCTAYAHHI - Juie 165 M,

2.2 KoHTpPOJIbHI NUTaHHS

1 HaseniTh kacudikaliito Bo, 110 BXOJATh J10 Tiapochepu 3emii.
2  Yum 00yMOBIEHO 3HaYEHHS BOIU Ha 3emiii?
3 1o po3yMieThcs T MOHATTIM «BOJHI pecypcu»?

40



4 Ha3BiTh OCHOBHI THUITHM BOJIOMMHUIIL 3 TIPICHOIO BO/IOK. OXapakTepu3ynTe
OCHOBHI B1/I3HAKH SKICHOTO CKJIaJy BOJ PI3HOT'O MOXOIKCHHS.

5 ki OCHOBHI MOKa3HUKH XapaKTEPHU3YIOTh SIKICTh IPUPOTHUX BOA?

6 HaBeniTh OCHOBHI THUIH KOPCTKOCTI BOJU. SIKI OCHOBHI 3aCOOM YCYHEHHS
KOPCTKOCTI BOJM BUKOPUCTOBYIOTHCA 3apa3 y MPOMHCIOBOCTI?

7 OxapakTepu3yiTe OCHOBHI €Tanu MIPOMHUCIOBOI BOJOMIATOTOBKHU.

8 JlaliTe BU3HAYCHHS TIOHATTIO «CTIYHI BOJW», HABEIITh Kiacu]ikailito
CTIYHHUX BOJI.

9 IlepepaxyiiTe OCHOBHI JpKepena CTIYHUX BOJI Y TEXHOJIOTIYHUX IMPOIIecaXx.
10 HaeeniTs knacudikariiro 3a0pyaHoBadiB riapocdepu.
11 Yum oGymoBieHe XiMiuHe 3a0pyaHeHHs Tigpochepu?

12 SIxi Hacmigku Mae 3a0pyaHEHHsS BOJ HadTOrO, NECTULMIAMH, COJISIMU
BOKKHX METaJIIB JIJISl IPUPOJIHUX €KOCUCTEM, JJISI 37I0POB S JIFOTUHU?

13 o posymieTbest mig MOHATTIM «(di3udHe 3a0pyAHEHHS» Tigpochepu?
Ha3BiTh HalOLIBII PO3MOBCIOHKEH] pKeperna (i3UYHOro 3a0pyJAHEHHS BOJONMMUII.
OxapakTepu3yiTe OCHOBH1 HACHIIKU (h13UUHOTO 3a0pyTHEHHS IPUPOTHUX BO/I.

14 Bbionoriu"e 3a0pyaHeHHS riapocdepu, HACHTIIKH.

15 OxapaktepusyiiTe OCHOBHI 3aCO0HM OUHCTKU MPOMHUCIOBUX CTIYHUX BO/I.

16 SIxi MeToaum OYMCTKHU CTIYHUX BOJ, Ha Bamry mymKky, HailO1IbII paiioHaIbHI
3apas, - B MallOyTHHOMY?

17 SIxi  musxm  3HWKEHHsS — 3a0pynHeHHs — riapochepu  Bum Moxkere
3anpOIOHYBATH?

2.3 3apauu Aji cCaMOCTiifHOT0 pPO3B’siI3aHHS

1 V Bopoiimy emuictio 450000 M 3 JIOIIOBUMH BoJaMu 00’eMOM 2700Mm°

3aneceHo 550 kr uitpaty amoHito (NH4NO3), sikuii BUKOPHCTOBYETHCS Ha JIaHaX B
CIIbCBKOMY TOCIIOJAPCTBI K JTIOOpWBO. BHM3HAYMTH BIAMOBIAHICTH BOJIONMU
caHiTapHO-TOKCUKOOriuHUM HopMaM. I'JIK ( NH:,rr ) =039 mr/n; TJIK( NO3 )=
9,0 mr/m.

2 Slxum MiHIMaJTBHUM 00’ €MOM YHCTOI BOJIU HEOOX1THO PO3BECTH CYyMII JTBOX
napTid CTIYHMX BOJ JO BIIMOBIJHOCTI BOJIU CAHITAPHO-TOKCHUKOJOTTYHUM HOPMaM.
O6’em mepmioi maprii ckimamae 25 M°, 3abpynHioBaueM € cyabdaT amoHi0 3
KOHIICHTPALEIO 6,5 MI/T; 00’€M APyroi maptii CTiYHHX BOA — 15 M° 3 KOHI[GHTPALII€I0
cynsdary amosiro 10,5 mr/m. TTJIK ( NH Z) = 0,39 mr/m.

3 Teepna Boma HEMpHUAATHA ISl BUKOPUCTAHHS SIK Y MPOMUCIOBOCTI, TaK 1y
noOyTi. Yum Ouble TBEPAICTh BOJH, SIKA BAKOPUCTOBYETHCS JIJISl TUTTS, TUM OLJIbIIe
BIPOT1/IHICTh Ha 3aXBOPIOBAHHS >KOBUHOKAM SHOIO XBOpoOorw. YUum 3ymMoBIeHa
TBEpAICTh BoAu? SIK y JOMaIIHIX yMOBaxX 3MEHIIMTH TBepAicTh Boau? Haemitsh
PIBHSIHHS BIJIOBIIHUX PEAKIIIM.

4 Y BomolMax, sIKI BHKOPUCTOBYIOTHCA [JJsi PHOHOTO TOCIOAAapCTBa
KOHIIeHTpawis ioniB Pb®* y Boxi He mosuuHa mepesuinysatu 0,1 mr/ . Ipn
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IPOITyCKaHHI cipkoBoaHIO yepe3 100 11 Boau, sika Oyiia B3sATa IS aHAJi3y, OTPHUMAHO

) . . . .
24*10° Mr ocany. Bu3HauuTu BIAMOBIIHICTH BOJAM, sika Oyia B3sATa ISl aHAII3Y,
CaHITapHUM HOpMaM.

3 ATMOC®EPA. EKOJIOI'TYHI ITIPOBJIEMHA
MOBITPSIHOI'O BACEMHY

Pedepar

['a3oBi koMmoHeHTH aTmocdepu, ii ckiman. Crpykrypa atmocdepu.
Oco0nMBOCTI  XIMIYHOTO CKJIaay Ta TeMIepaTypHOro pexumy Tpomnochepu,
ctpatocdepu, mezochepu, Tepmochepu, exkzochepu. 3naueHHs arMmochepu. OCHOBHI
szepeJIa 1 BuaM 3a0pynHeHb atMocdepu. BmimB 3a0pynHeHHs atMocdepu Ha
3nopoB’ss moauHd. Hacmigku aii  3a0pyaHioBadiB  atMocepud Ha MPUPOJIHE
CepelloBUIIE. 3axUCT MOBITPSHOro OaceliHy. XapaKTEepHUCTHKA 3ac001B OUYHCTKU
MPOMUCIIOBUX BUKHIIB B atMochepy. IIpobGremu, mo moB’s3aHi 13 3a0pyJHEHHSIM
aTMOC(EpHOro MOBITPs B YKpaiHi.

3.1 TeoperuuHi BizomocTi
3.1.1 T'a30Bi kKomMmoHeHTH aTMoc(epu, ii cKJIag, CTPYKTypa i 3HAUYeHHH

ATMmocdepa - noBITpsiHA 000J0HKA 3eMJIl, MEXaHIYHa CyMilll pi3HOMaHITHUX
ra3iB, BOJISIHOI MMapy Ta TBEPJUX (a€po30JbHUX) YaCTOK. ATMOc(hepy pO3MOIISIOTH
Ha Tpomochepy, crparochepy, Mesochepy, Tepmochepy 1 ek3ochepy. Lli chepu
PO3PI3HAIOTECSA MIXK COO0OI0 Ta30BUM CKJIAJIOM, TEMIIEPaTypOI0, BOJIOTICTIO, THCKOM,
IHTEHCHBHICTIO TMPOHHKAIOYOTO COHSYHOTO BHUIIPOMIHIOBaHHS. MiX HUMHU HeMae
YITKAX MEX, BOHM 3HAXOJSATHCS Ha PI3HUX BHCOTaX B 3aJIEKHOCTI BiJ HIUPOTH
MicIIeBOCTI (Tak Tporocdepa Ha €KBaTopi Mae BHCOTYy mpubam3Ho 18 kM, a Ha
MOJIIOCAX - 8 KM).

Jo Bucotu 90-100 kM rasu armocdepu He MOAUIAIOTHCS — 1€ roMocdepa.
Bume 100 kM BinOyBaeThcsi qudy3iiiHUN PO3MOJILT Ta3iB — 1ie rerepocdepa (puc.
3.1.1.1).

B romocdepi (ocobmmBo B Tpomocdepi) BiOyBaroThCcsi reodi3udH1 MPOIIECH,
0 3yMOBJIIOIOTH TEMIEPATYpPY, THUCK, BOJOTICTh, 1HCOJSIIIO Ta IHIINI BJIACTUBOCTI
aTMocepH, 3 SKUMH O€3MMOCepeHhO 3B'SI3aHE KUTTS Ha 3eMill 1 TOoCIoJapchKa
nisbHICT, mroguHd. Bume 90-100 xm Big moBepxHi 3emuni B rerepocdepi I
BIUTUBOM PEAKI[IH, sIKI TaM BIIOYBAIOTHCA, XIMIYHHM CKiax 1 (i3U4YHI MapamMeTpu
aTMoc(epH pi3KO 3MIHIOIOTHCS.

OcHOBHI KOMITOHEHTH aTMoc(epr — a30T, KUCEHb, BYTJICKUCIIHIA ra3 — TParoTh
Jy’)K€ BAXKIMBY poib B Oiocdepi. A30T — 0OOB'A3KOBUN €JIEMEHT O1JIKIB, KUCEHb —
AKTUBHUM OKHCITIOBAY, BYTJICKUCIUHN ra3 — HAWBAKJIMBIIIA OCHOBA IS (POTOCHHTESY.
B wmamit ximekocti B atMocdepi MicTiaThes Fakok o030H Oz, SO, NO..
CepenHboxiMiuHUH ckilan atMocdepu HaBeneHo B Tabmwmi (3.1.1.1). Ckian
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atMochepu 3HaXOAUThCS Y CTaH1 JUHAMIYHOI PIBHOBArH, sika MIATPUMYETHCS TAKUMHU
KJIIMaTUIYHUMU (paKTOpaMH, K MEePEeMIlIeHHs MOBITPSIHUX Mac 1 aTMocdepHi omaju,
KUTTETISUIBHICTH TBAPUHHOTO Ta POCIUHHOTO CBITIB, OCOOJMBO JICIB Ta MJIAHKTOHY
CBITOBOTO OKEaHy, a TaKOXX B Pe3yJbTaTi KOCMIYHUX IMPOIIECIB, T€OXIMIYHUX SIBUII,
rocroaapyoi TSTEHOCTI JIFOTUHU.
BarageHa Bara atMocdepn ckmagae 5,14*10% 1. Bimseko 50% macu atMochepu
NpUIagae Ha HWKHIN map 3aBTOBIIKM Koo 5 kM. Maca mapy ToBmuHOIO 30 KM
ckianae 99% Bciel macu aTMochepu.

1 Bucora, kM

A
1500 I'eTepocdepa
1000
500
200 Tepmocdepa (ioHOChEpa)
100
_________________________ Fomocp
85 Me3zocdepa
"""""""""""""""""""""""""""" Crpatocdepa
50
15 Tpomocdepa
0
500 1000 1500 2000 2500 3000 T,K

Pucynok 3.1.1.1 - I'padik po3noaijieHHs1 TemMnepaTypu arMmocgepHoro
NMOBITPA 32 BUCOTOIO

Tponocdepa. Ha nomtocax tpomnocdepa po3moOBCIOIKYEThCS HA BUCOTY 110 8
KM, Ha ekBaTopi - 10 18 kM. Tpomocdepa nonidbna my6i. Illy6a cama He rpie, ane
3aBa)ka€ TUTy OXOJIOHYTH. TakuM 4rHOM, Tporocdepa 30epirae 3eMHY MOBEPXHIO BiJT
HAJMIpPHOTO OXOJIO/DKYBaHHS B HIYHHMM dYac Ta B3UMKY. Maibke Bce TeIUIo, IO
BUIIPOMIHIOETBCS 3eMJICI0, 3aTPUMYEThCs Tporocdeporo. TemmepaTypa B Tporocdepi
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3 BUCOTOIO 3HWKyeThes Ha 0,6°C nHa «koxkumx 100 M 1 jgocsrae
-75...-80°C (mepmmii TemmeparypHuil MiHIMyM). MeTeoposoru Ha3UBaIOTh
Tporocepy «KyXHEIO MOTOAM.

Crparocdepa. PosnoscromkyeTbcsi Ha BUCOTY 10 55 kM. Ha Big3Haky BiX
Tponiocdhepu, crparocdepa OigHIIa BOJOTOI0, TYT HE YTBOPIOIOTHCA XMapw,
TeMIiepaTypa 3 BUCOTOIO MoBosi pocte (Ha 1-2°C depe3 KOXKHUN KIJIOMETp) 1 Ha
BepxHIM Mexi pgocsarae — 2...0°C (mepumii TemmepaTypHHM Makcumym). B
ctpatocdepi Ha BucoTi 30 - 33 KM €, Tak 3BaHU, 030HOBUH 1IAP, KUl (SIKIIO 030H
CKOHIICHTPYBAaTH) B 3aJIGKHOCTI BIJl IMHPOTH 1 dYacy POKY Ma€ TOBIIUHY
1,23 - 1,52 cm. O3oHoBui miap mnoriauHae npudauzHo 97% ynpTpadioneToBoOro
COHSYHOTO BUIIPOMIHIOBAHHS, HEOE3MEYHOTO [l )KUBUX OPTaHi3MiB.

Tabmuusg 3.1.1.1 - Cepenniii ximiunuii ckiaang armocdepun 3emJi
(0e3 Boamn) HA BHcOTI 710 90 KM

I'a3 Macosnit % O0'emant %
Asor 75,53 78,09
Kuceunn 23,14 20,95
AproH 1,28 0,93
Byriekucinii ras 4,56*10° 3,20*10
Heon 1,23*10° 1,80*10°
Temniit 7,24%10° 5,24*10™
Mertan 7,75%107 1,40*10™
KpunroH 3,3*10™ 1,14*10™
Oxkcun azoty (I) 7,6%10° 5,00%10°°
Bosienb 3,48*10°° 5,00%10°°
KceHon 3,9%10° 8,60*10°°

Me3zocdepa. CtpaTocdepa nocTynoBo nepexoauTb B mezochepy. Meszochepa
PO3MOBCIOKYEThCA Ha BUCOTY 10 80 kM. Y mpoMy miapi atMocdepu Temmeparypa
3HOBY 3HUXKY€ETbCs 10-90° C (npyruit TeMnepaTypHUi MIHIMYM).

Tepmocdepa (ionocdepa). Posminiena Ha Bucoti Big 80 1o 800 km. B ckiazi
TepMoc(epr TMaHyIOTh 3pYyHHOBAaHI KOCMIYHUM BHUIIPOMIHIOBAHHSIM aTOMU — 10HH
(roJJOBHMM YMHOM 10HHM KHCHIO 1 a30Ty). B Tepmocdepi Ha Bucoti 320-400 km
BUHUKAIOTH MOJISIPHI CsIiiBa.
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Ex3ocepa. 3oBHImHA dYacTmHa aTMochepu Ha3HMBAEThCA e€K30c(heporo
(BakyyM-ceporo). Bona posnorcrokyeTbes Big 800 1o 2000 kM 1 CKiIaiaeThesl B
OCHOBHOMY 3 aTOMapHUX Ta3iB Tefiio 1 BOAHIO. Temmneparypa y bOMy IIapi JA0csrae

1500-3000 K.
®dyHKI11T aTMOochepu:

- Tepmopery/rowua. 3aBIsKH MPUCYTHOCTI BYTJIEKHCIIOTO Ta3y 1 Mapu BOJIU
aTMocdepa 3aTpUMy€ TEIJIOBE BUIIPOMIHIOBaHHS 3eMll, 110 BUKIIIOYA€E Pi3Ki JO0OOBI
3MiHM Temneparypu (Ha Micsiii, HanpuKiaa, BHOU1 Temmneparypa najaae jo - 162°C).

- 3axmcHa. ATmocdepa 3aTpUMye€ KOPOTKOXBHJIbOBE PEHTICHIBCHKE 1 Y-
BUMNPOMIHIOBaHHSA, JKOPCTKE  yibTpadiojeTOBE  BUIPOMIHIOBAHHA  (3aBISKH
030HOBOMY €Kpany). Lle Mae qyke Benmrke 3HAUCHHS IS )KUBUX OPTaHi3MiB IJIAHETH.
BepxHs Mexa JKUTTS SIKpa3 1 3yMOBIIIOETHCS TPOMEHEBOIO €HEPTI€r0, M0 MOTpaIlisie
Ha T1UIaHeTy. Atmocdeporo ToraumHaeThess 52%  Bciei  eHeprii  COHSYHOTO
BUnpomiHioBaHHsA. KpiM TOro armocdepa 3axumiae TMOBEPXHIO 3€Mill  Bij
METEOPUTHUX YacTOK, LIO0 3rOpaloTh B IIUIBHUX MIapax MoBiTpa. HaliMeHm
METEOPUTHI YacTku MaroTh Macy mpubauzno 0,001 r, mBUAKICTE PyXy OAHIET YaCTKU
— 1o 72 xm/c. lllonus B atMocdepy moTpamise B aTMocdepy A0 BOX MIUIbSPIIB
YaCTOK.

- Enepreruuna QyHkiis armocepu momisrae B PO3MOALTIL  COHSYHOTO
BUIIPOMIHIOBaHHS 1 OBITPSIHOI BOJIOTH HA TTOBEPXH1 3€MUIL.

- Teoximiuna i reodizmuna ¢yskiii atMochepu MoJIAralOTb B YTBOPEHHI
HAaBKOJIMITHBOTO HA3€MHOI'0 CEPEJOBMILA, TBEPAMX, PIIKUX 1 Ta30M010HUX
HEOPraHIYHUX 1 OPraHIYHUX PEYOBUH.

- T'azoBmii ckaax aTMochepu rpae ayxe BaXxJIUBY POJIb B PO3BUTKY KUTTS Ha
IUTAHETI, B Iporiecax (POTOCHUHTE3Y, AUXAHHS.

3.1.2 [Ixkepesia i Buau 3a0pyaHeHHs1 aTMocdepu

ATMmocdepa 3aBXIW MICTUTh AOMIIIKU, 10 HAAXOAATH BIJ MNPUPOAHUX 1
AHTPOIOTEHHUX JIPKEpe.

Jlo noMilIOK MNPUPOAHOTO MOXOMKEHHS BIIHOCATH: THUJI (POCITHHHHM,
BYJIKAHIYHUHN, KOCMIYHUMN), TYMaHH, TAMU 1 Ta3W BiJ JICOBUX 1 CTETMOBHX IMOXKEK,
BYJIKaHI4HI ra3u.

PiBens 3a0pyaHeHHs1 aTMOCcepy MPUPOJHUMU JKepenamMu € (POHOBUM 1 Masio
3MIHIOETHCS Ha MPOTS31 vacy.

B Micigx akTHBHOI JKUTTEAISUILHOCTI JIIOJMHHM BUHUKAIOTH CTIMKI 30HU 3
MIJBUIIICHUMU KOHIICHTpAIlIMU 3a0pYHIOIOUUX PEUYOBUH - 1I€ AHTPONOreHHi
3a0pyAHEHHS.

Haii0inp1ry KUTbKICTh 3a0py/IHIOBaYiB MOCTABIIAIOTH TaKl JHKepena:

- 100yBaHHS KOPUCHHUX KOTAJIUH;

- PO30OpIOBAHHS 1 MeTiopallis 3eMelib;

- BHUPOOHUITBO OY/iBEIbHUX MaTepiaiiB;
- METalypris;
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- TIpHOPYJIHA IPOMUCIIOBICTb;

- aBTOTPAHCIIOPT;

- TEIUIOEHEPTEeTHKA.

VY BIJICOTKOBOMY CHIBBIJHOIICHHI Ha MEPIIOMY MiCIll 3@ KIJIbKICTIO BHUKHUJIIB
3HaXOAUThCS aBToTpaHcnopt (40% BUKUIB), HA ApyroMy - Terioenepretuka (30%)
ta rpomuciioBicts (30%).

Haii6ip1r  po3MOBCIOPKEHUMHU Tra3aMu, IO 3a0pyJaHIOIOTH aTtMocdepy, €
OKCUIM CIPKH, a30Ty, BYIJICIIO, aMiaK, CIOJy4eHHs (Topy, XJIOpYy, CIPKOBOJHIO,
BYTJICBO/IHI.

Bruius 3a0pyaHioBadiB Ha )KHB1 OpraHi3Mu.

Cipuuctuii  aurinpua (SO;). VY Bemukid KUTBKOCTI  BUKHIAETHCS
HIJIPUEMCTBAMU YOPHOI METANIyprii, KOKCOXIMIYHMMH, LIEMEHTHHUMH 3aBOJaMH,
TeIUIOeIEKTPOCTaHisIMU. [le 0/MH 13 HAUTOKCUYHININX KOMIIOHEHTIB IMTPOMUCIOBOTO
3a0pyJHCHHS HABKONHMIIHBOIO CEPENOBMINA. LOro BIUIMB IIPOSIBISETHCA B
MOIIKO/’KEHH1 OpraHiB JUXaHHS TBAapWH 1 JIOJIEH, 3MiHI CKJIady KpOBi, MiJBUIICHHI
COPUMHATIMBOCTI 10 1H(EKIIHHUX 3aXBOPIOBaHb, MOPYIIEHHI 00OMIHY pe4yoBUH. BiH
JIETKO TIOTJIMHAETHCS POCIMHAMH, TTOPYIIYE iX KUTTEIISIIbHICTD, 3TyOHO BILTUBA€E Ha
3eJIeH1 HAaCa[KCHHS.

Oxcnau  aszotry (NO, NO;) Bukuumarothcss B aTMmocdhepy XIMIYHUMHU
H1ITPUEMCTBAMH, TEIJIOCIEKTPOCTAHIISIMU, IBUTYHAMHU BHYTPIIHBOTO 3ropanHs. L1
PEYOBMHHM TIOJIPA3HIOIOTh OpPraHW JUXAaHHS JIIOACH, y BEJIUMKHUX KOHIICHTPAIlIsIX
MOXXYTh BUKIWKATH HaOpsSKaHHSA JiereHb. JIerko TOTJIMHAIOTHCS POCIUHAMM,
MOTIPUIYIOYH iX KOPMOBI SIKOCTI.

Oxcua Byriemio (CO) Bupinsgerbes B aTMOcepy NpU HEMOBHOMY 3TOpaHHI
PEUOBHMH, IO MiCTATH BYTJNENb (BYTilUIs, TIPUPOJHMHA ra3, piake maamBo). Moro
BUKUAAIOTh B arMocepy MIANPUEMCTBA HYOPHOI MeETanyprii, MPOMHUCIOBI
C€HEProyCTaHOBKH, aBTOTPAHCIIOPT. TOKCHYHA i YaJHOTO Ta3y 3aCHOBaHA Ha MOTO
B3a€EMOJIIi 3 TEeMOIVIOOIHOM KpOBI 3 YTBOPEHHSM KapOOKCUT€MOIJIOOIHY, SIKHi
HECITPOMOYXHUH TPAHCTIOPTYBATH KUCEHB 3 JICTCHD 10 TKAHWH OpraHi3My.

Bben3|[ojnipen € XiMIYHOIO KaHIEPOTEHHOI PEUYOBHMHOIO TPYMH apOMATHYHHUX
MOJIIMKIIYHUX BYTJIEBOJHIB, IO YTBOPIOIOTHCS MPH 3rOpaHHl 1 CyXid TEperoHIl
NajanBa; BUKUAAETHCS MAMPUEMCTBAMH YOPHOI METaTyprii.

CipxoBogennr (H,S). Moro Bukumaiorb B armocdepy KOKCOXiMiuHi,
HadTonepepoOHi mignpueMcTBa. CipKOBOJIEHb € BUCOKOTOKCHYHOIO HEPBOBOIO
OTPYTOIO, BIUIUBAE HA OPTaHU JMXAHHS 1 TPABJICHHS, CEPJICIYHO-CYIMHHY CUCTEMY.

Cnoayuyennsi ¢rTopy Hanxomarb B atMocdepy Bil MIANPUEMCTB IO
BUPOOHMIITBY aTIOMIHIIO, CKJIa, KEPAMIKH, CTaI.

CrnoJsiyuyeHHs1 XJIOPY HAJIXOIATh BiJ XIMIYHUX MIAMPUEMCTB, 10 BUPOOJISIOTH
XJIOPOBOJHEBY KHCJIOTY, OpraHiuyHl OapBHUKH, XJIOPOBMIIIYIOYl MECTULIMIA, MAIOTh
TOCTPOTOKCHYHI BJIACTUBOCTI.

IIun (TBEepal YacTKH, IO HAIXOIATh B aTMocdepy) B BEIUKOI KUIBKOCTI
BUKHUAAIOTHCA B aTMocepy MiANPUEMCTBAMU YOpHOT MeTanyprii. [Iun yrBoproerbes
SK BIIXOAW OCHOBHHUX TEXHOJIOTIYHUX TIPOIIECIB BUPOOHMIITBA (JOMEHHI,
CTaJeIMBapH1, MPOKATHI 1IeXH), TaK 1 B mpomMuciaoBux jpkepen tema 1 mapu (TELL,
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KOTeJIbHI). B ckilag nporo muiay 3yCTpidarOThCsl OKCUJIM 3ai3a, TBOOKCH KPEMHIIO,
OKCHJIM MapTraHIllo, OKCUJ BaHaJif0, Hikenb. KBapioBuil muit 31aTHUN MTPOHUKATH B
aiMpaTuydHi BY3IH, 3 UM 3a0pyaHIOBaYEM I10B’s3aHe TpodeciiiHe 3aXBOPIOBAHHS —
CHITIKO3 JIET€Hb. HakonnuyBanHs MapraHIio B oprasi3mi
NPU3BOAUTh, 1O BUHUKHEHHS TSOKKMX  3aXBOPIOBaHb  HEPBOBOI  CHUCTEMH,
(GYHKIIIOHATBHUX PO3JIAJiB B KOPi TOJIOBHOT'O MO3KY.

3.1.3 HacJaigku 3a0pyaHeHHs: aTMochepu

Jlomimku, 1mo 3a0pyAaHIOIOTH atMoc(epy, BUKJIMKAIOTh YacTillle HE3BOPOTHI
3MIHM: 3MEHIIYIOTH TPO30PICTh, MOTJIMHAIOTh COHAYHY €HEPriio, MOPYLIYIOTh
reoizuyHl MPOLECH TMEpPEMIIEHHsI TMOBITPSIHUX Mac, BUKIHMKAIOTh YHCIEHHI
HEraTHBHI SIBUIA B TMOTOI, 3MIHIOIOTh MIKPOKJIIMAT MICT, MOTIPIIYIOTH 3/I0POB 'S
JIIOJIEH.

VYyeHi MoB's3aiy BUBEPKEHHS BYJIKAHIB, SIKI CYMPOBOJKYIOTHCS BUKHIAMHU
BEJIMKOI KUIBKOCTI MHITY, 3 HACTAaBaHHAM OUIBII XOJI0/IHOT oroau. Bonu npuiinum 1o
BHCHOBKY, III0 XMapH MWy, SIKi 3'SIBISIOTHCS BHACHIIOK BYJIKAHIYHUX BHBEPKEHB,
BIIOMBAIOTh COHSIYHE CBITJIO, HE MPOMYCKAIOUW MOro JI0 3€MHOI NOBEpXHi, II€
MPU3BOAUTE 10 1i OXOJIO/KeHHs. ['1MoTe3u mpo pojb BYJIKAHIYHOTO MY CTald
MIJCTABOIO JUJISL TEOpii «siaepHOl 3umMu» BuOyxu simepHoi 30poi MOXYTb CTBOPUTH
TaKi I'ycTi XMapu MUy, 10 TeMIiepaTypa noBiTps 3Hu3uThes Ha 30-40°C.

BHacaigok TEXHOTEHHOI MISUIBHOCTI JIIOAWHU 30UIBIIYETHCS KOHIICHTpAIlis
okcHIiB Byriemio B atMocdepi. Illopiuno B armochepy motparuisie 6ims 5*10™ Tom
BYIJIEKHCJIOTO Ta3y. [3 30UIbIIEHHSAM BUKOPUCTAHHS TaJMBa OPTraHIvHOTO
MOXO/KEHHS 1151 KUTBKICTh OyJie 3pocTaTtu. 3poctanns koHmeHTpaiii CO;, mpu3BOIuTh
JI0 TIJBUIIEHHS TEeMIEPaTypy HABKOJHUITHHOTO CEPEJIOBUINA 32 PAXyHOK
«napuuko6ozo eghexmy». CyTh 1IOTO SBHINA B TOMY, IO BYIJICKHUCIIHI ra3 Jgi€ K
CKJIO B MApPHUKY — MPOITYCKAE€ COHAYHI MPOMEHI 1 3aTPUMYE TEILJIO TTOBEPXHI 3eMIIi.
Kpim Byraekucnoro razy Takox mie okcun azory (N,O), meran, ppeonu. Lle moxe
NPU3BECTH 10 3OLIBIICHHS YHCIAa 3acCylUIMBUX pPAalOHIB B CEpPEeAHIX IMHUPOTaX
(Ykpaina, Kybans), 1, K HacIIJOK, 10 3MEHIIEHHS ypOXaiB 3€pHa; MiAHOMY PiBHSA
CBiTOBOTO OKeaHy Ha 2-3 M BHACIIJOK TAaHCHHS TOJSPHUX «JTHOJIOBUX IIATIOK», 1€, B
CBOIO 4Yepry, Mpu3Bee N0 3aTOIUICHHS 0ararboX MpUOEPEKHUX 30H; 301TLIICHHIO
BMICTY BYTJIEKHCIIOTH B OKEaHi.

BizoMo Takoxk, 110 B XOA1 TEXHOreHE3y BIJIOYBA€ThCS 3HAUYHE MOPYILICHHS
OPUPOAHOTO BUPOOHULTBA KUCHIO. BoaHoyac 3HayHO 30UIBIIYETHCS HOTO
CTIO’KUBAHHS TMPOMUCIIOBICTIO, aBialli€lo, aBTOTpaHCIIOpToM. Ha jeskux Teputopisx
HOTO CIOKUBAETHCS OLNIbIIE, HIK BUPOOJSETHCS B pe3ynbTari GOTOCHHTE3Y. 3apas
MIOPIYHO B CBITI CHANOETHCS OMM3bKO 8-9 MIupA. T OpraHIYHOTO MalvBa, Ha IO
BUTPAYAEThCS ONMM3bKO 15 Mapa. T kucHiO atmocdepu. TiUTbKKM OJUMH pPEaKTUBHHMA
JaiiHep Mpu TepenboTi 3 AMepuku B €Bporty 3a 8 roauH Butpauye 70-75 T KUCHIO.
[TpuOaM3HO CTIIBKM 5K KHCHIO BUPOOJISIOTH 32 1eH ske yac25-50 Tuc. ra nicy.

3aciyroBye 0coOJMBOI yBaru mpo0GJeMa O030HOBOIO €KpaHy, IO
YTBOPIOETHCS TPHOXAaTOMHUM KucHeM Ha BucoTi 30-33 kM. SIk Bigomo, 030H
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MICTUTBCS B arMocdepi B 30BCIM He3HauyHuX KinbkocTsx (1 yactuHa Ha 4 MIIH.
YaCTHH MOBITPs), aJie Tpa€ yHIKaJIbHY poib B 0iocdepi. 3aBIsSIKH 030HY YTBOPIOETHCA
O30HOBUH IIUT, 110 3aXUIAE€ BCE KUBE Ha 3eMiIl Bia 3ryOHOT aii ynbTpadioneToBUX
COHSYHUX MPOMEHIB. BimoMo, M0 OKCUAM a30Ty, a TaKOX XJOp- 1 (PTOpOBMIIIyIOUi
BYIJICBOJIHI PYHHYIOTH O30HOBUH €KpaH. 3a MOBIAOMJICHHSIMH aMEPUKaHCHKUX
¢daxiBIiB MIBUAKICTHP 3MCHIIEHHS 3alaciB O30HY Y BEPXHIX Iapax atMochepu
ckinagae omm3bko 3% Ha pik. Haiibineie pyitHyBaHHSI O30HOBOTO IIapy BimOysocs
HaJ| AHTapKTHJIOO 1 B MPUJISITAIOYMX 70 HEl paifloHaxX, TyT yTBOPUIIACS O30HOBA Jipa
po3mipamu 3 Teputopito CIHIA. e HagzBuuaitHO HeOE3MEeYHO, OO 3HIKEHHS BMICTY
030HY Ha 1% 30UIbIIIye YKUCIIO 3aXBOPIOBAHb PAKOM IIKipH HA 5-6%.

[Ipu geskux MOTOJHUX YMOBax (HampHUKIad, 1HBEPCii, KOJIM XOJOJHE MOBITPS
pO3TallOBaHe HAJ TEIUIMM) B IPOMHUCIOBUX MICTaXx Ta IHAYCTplalbHUX LEHTpAX
MOXYTh yYTBOPIOBATUCS OCOOJIMBO BEIMKI CKYMUYEHHS IIKIJJIMBUX Ta3o0MoIOHUX Ta
aepo30JbHUX JOMINIOK B MPU3EMHOMY IIapi MOBITPS — (poTroximMiuHmii cMor —
reTeporeHHa Cymill MOBITPS,, MPSAKH 1 TOKCHYHUX pedoBHH. CMOI MOXKE€ IPHU3BECTU
JI0 3aTyIIEHHS 31 CMEPTEIbLHUM KIHIIEM.

Kucaorni gomi. B pesynpraTi BUKUIIB B atMocepy BEIMUE3HOI KUIBKOCTI
OKCHJIIB CIPKH, @30Ty 1 BYTJIEIIIO, SIK1 IEPEHOCATHCS Ha BEJIUKI BIJICTaH1, B3A€EMOIIIOTh
3 BOJIOIO, YTBOPIOIOYM PO3YMHU CIpYaHOi, a30THOI, CIpYUCTOI, a30TUCTOI 1 BYTIHHOL
KHUCIIOT, MOXJIMBE BHIIQJIaHHA Ha CYIIy «KHCJIOTHUX JIOHIiB, abo cHiriBy. lle
PU3BOJUTH 10 BHUCHa)KEHHS IPYHTIB, 3HIKEHHS BPOKAMHOCTI
CUTBCHKOTOCTIONAPCHKUX KYJIbTYP, BUMHBAHHS 3 TPYHTY Kallifo, MarHito, OTPY€EHHS
BOJOCXOBHII, 3aru0eri JiciB, pubH, NTAaCTBa, TBAPUH, 3aXBOPIOBAHb OPTraHiB JTUXaHHS
TBApUH 1 JTIOAEH, pyiiHyBaHb OYAMHKIB 1 MaM'sITHUKIB apXITEKTYPH.

3 G13UyHUM 1 XIMIYHHM CTaHOM aTMOC(EpH 3B'A3aHE 30pPOB’S JIIOAEH, YMOBU
PO3BUTKY TBapuH 1 pociauH. Haszpina HeoOXigHICTh oOpraHizailii CHUCTEeMATUYHHUX
CIIOCTEPEXKEHb 33 XapakTepoM TMposiBy B Olocdepi pI3HOMAHITHUX 3a0pyIHEHb
atMochepu, BUMAraeTbCcsi OUIbII JOCKOHANa OIlIHKA MOJMJIMBUX BEJIUKUX 3MiH
aTMocdepH 1 KimMary 3emili, 100 YHUKHYTH HeOa)KaHUX HACIIJIKIB.

TakuMm 4YMHOM, 3aXHCT 1 OXOpoHa aTtMocdepu Bl 3a0pyIHEHHS 1 3MIHU —
HaWBaKJIUBIIIA COIllAJIbHA 1 HAYKOBO-TEXHIUHA Mpo0Jema.

3.1.4 3axucT noBiTPAHOrO DaceiiHy

JIyist o1iHKM CTaHy aTMOC(EpHOTO MOBITPS BCTAHOBJICHO HOPMATUBU TPAHUYHO
JOMYCTUMUX KOHIICHTpAIlli 3a0pyaHior4YnX pedoBuH. [li HOpMaTtuBM TOBWHHI
BIJIIOBIJIATH 1HTEpPECAM OXOPOHU 370POB’Sl JIOJAEH 1 OXOPOHU HABKOJIHUIITHHOTO
IPUPOJTHOTO CepEeOBUIIIA.

I'pannuno pomycrtuma koHuentpaunia (I'JIK) 3a0pynHiorounx pedoBHH
aTMoc(epH — 11e MaKCUMaJlbHa Maca IIKIJIMBOI PEYOBUHU B OJUHULIL 00’ €My MOBITPS
(mMr/ M%), BumB sikoi (IpsIMO a60 OIOCEPEIHEHO) HA OPraHi3M IIOIEH, TBApHH i
pPOCIMH HE BUKIUKAE XOJHUX BIAXWICHb B HOPMAJIbHOMY iX (YHKI[IOHYBaHHS
IPOTATOM BCHOTO JKUTTSI HUHIIIHBOTO 1 HACTYITHOT'O TIOKOJIIHb.
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JIns KOXKHOI 3a0pyHIOI0UOT PEYOBUHU aTMOC(EPHOTO TMOBITPS BCTAHOBJICHO
JIBa HOPMaTUBHU: MaKCMMAaJIbHa pa3oBa 1 cepeanboaodoona I'JIK.

Makcumaabna pazoBa [I'JIK BCTaHOBIIOETBCS ISl TONEPEIKCHHS
pedIIEKTOPHHUX pPeakKiiii y JTIOJUHU Yepe3 MOAPA3HEHHS PEIENTOPIB OPraHiB MOYYTTIB
(BIAUYTTA HEMPHEMHHUX 3amaxiB, YUXaHHA, aJepPTiuHl peakilii, CBITJIIOBa YyTIUBICTb
oueil Ta 1HIIE) TpU KOpOTKoyacHOMY BIUIMBI (10 20 XBuIMH) aTMOC(epHUX
3a0pyHEHB.

Cepeonvooobosa I'’1K BCTAHOBJIIOETHCS TS MOTEePEIHKEHHS
3araJlbHOTOKCUYHOTO, KaHIIEPOT€HHOTO, MYTAareHHOro Ta IHIIWX, MPSIMOT0 Y
MOOIYHOTO IIKIAJIMBOTO BIUIMBY Ha JIIOAWHY B YMOBaX HEBH3HAYCHO JIOBIOT'O
nuogo6oBoro BauxaHHsA. [JIK nesakux 3a0pyaHIOIOYHMX PEUYOBHH Yy TOBITPI
HAaCeJICHUX MICT mpuBeaeHo B Tadui 3.1.4.1.

Haii6inpma xonmentparis C, Mr/M3, KOXKHOI IIKIJIJTABOI pPEUYOBHHH B
KOJIO3eMHOMY IT1api He TOBUHHA MEPEBUITyBAaTU MakcuManbHy pazoBy I'JIK, To6TO

C < FI[K max pa3oBa (1)
HKI_HO dacC BIININBY H_IKiI[JII/IBO.l' PCUYOBHUHHU oubire 20 XBHJIIUH, TO
C < FHK cp. 100 (2)

KoHieHTpalliss MmKIAJIUBUX PEUOBHH Y TOBITPI HACEJICHUX MICIb IMOBUHHA
3aJI0BOJIbHSITH YMOBI:

C+CyTAK ¥ (3)

ne C — KOHIIeHTpallis MKiJJTMBOI PEYOBUHHU Y TIOBITP1, MI/ M
Cp — (hoHOBA KOHLIEHTpALlls 1AaHOI IIKIJJIMBOI PEYOBUHU, MI/ M
I'JIK — rpaHHYHO AOMyCTHMA KOHIIGHTPALLis i€l peYOBHHH y OBITp, MI/ M".

Tabmuus 3.1.4.1 - TAK nesikux 3a0py/IHIOI0YUX PEYOBUH B
arMocdepHOMY NOBITPi Il HACEJIEHUX MICUb

1K, mr/ m°
PeuoBuna
MaxkcuMajbHa pa3oBa Cepennno1000Ba
CBuHELD - 0,0003
PryTh - 0,0003
Oxkcun asoty (1V) 0,085 0,0400
Caxa 0,150 0,0500
IlemenT 0,300 0,1000
Yaaauii ras 5,000 3,0000
bensun 5,000 1,5000
ben3s[ ¢ Jmipen - 1,0%10°®
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Jis  Micip  po3TallyBaHHsS OYAMHKIB BIANOYMHKY criBBigHOmECHHS (3)
MMOBUHHO He nepedubiryBatu 0,8.

[Tpu coiibHIN MPUCYTHOCTI B aTMOC(HEPHOMY MOBITP1 JEKUTFKOX PEUOBUH, IO
MalOTh OJHOCIIPSIMOBAHHMM BIUIMB Ha OPraHi3M JIIOJAMHHU, iX 3arajbHa KOHILIEHTpPALlis
MOBUHHA 32/I0BOJIBHATH YMOBI:

C,/TIK; + C,/TIK; + ... + C/TIK, 1, < 4)

ne Cq, C; ... C, — akTHuH1 KOHIIEHTpAIll MIKIATUBUX PEUOBUH B aTMOCHEPHOMY
MOBITP1 TpH B1AOOP1 B OJHIN 1 TIH e TOUIll MICIIEBOCTi, MI/ M3; I'’aK,, I'IK,, ...
I'1K,, — rpaHuyHO 1OMyCTUM1 KOHUEHTpAIII] IKIJJTMBUX PEYOBUH B aTMOCHEPHOMY
noBitpi, mr/ m°,
OpHocnpsMOBaHY 110 MAalOTh Taki MIKiAMBI pedyoBuHU sK: SO, Ta NOy; CO Ta
NO,; SO, ta H,S; dopmanpaeriy 1 rekcad; auneToH i (EHON; CHOUPTH; PO3UYUHH
KHCJIOT; PO3YMHU JIYTIB.

[Topsin 3 I'IK BaknuBy poib B 3a0€3MEUEHHI YMCTOTH MOBITPSHOTO OacerHy
rpa€ peryjJioBaHHS 1 HOPMYBaHHS TrpaHu4Ho aomyctummux BukuiaiB (I'/IB)
3a0pyIHIOIOYUX PEYOBHH B aTMOC]epi.

Buxkuau B atMmocdepy KnacupiKyroThCs 32 TAKUM YHHOM:

- 32 arperaTHUM CTAaHOM Ha: ra3omnojiOHI, piaki 1 TBepal (pILOKi 1 TBEp.l
YaCTKH, 1110 3HAXOSTHCS Y TOBITP1, YTBOPIOIOTH a€P030i);

- 3a ximiyaum ckaagom: SO,, NO, CO, H,S, drop, xmop, amiak, KUCIOTH,
JIyTH, CaXKa, METAJIA Ta 1X CIIOIYKH;

- 3a po3mipamm wuacrox: < 0.5*10° m; 0.5*10°..3*10° m; 3*10°...
10*%10° m; 10*10°°...50*10° m; > 50%10°° m;

- 32 MacOK PeYOBHHH, III0 BBUKHIAAETHCS B OAUHHUINIO 4acy: < | Kr/rox;
1...10 xr/rox; 10...100 xr/rox; 100...1000 xr/rom; 1000...10000kr/rom;
> 10000 xr/ro.

JIst KO’)KHOTO TMPOEKTOBAHOTO 1 JIF0YOr0 MIANPUEMCTBA BCTAHOBIIIOETHCS
rpannyHo ponyctumuit Buku (I'IB) mkinnuBux pedyoBuH B aTMOcdepy IpU YMOBI,
10 BUKHMJM IIKIJIMBUX PEYOBUH BiJ JAHOTO JKEpena B CYKYIHOCTI 3 BUKUIAAMHU
IHIIMX JpKEpeNl He CTBOPATHh KOJO3€MHOI KOHUEHTpAlil IIKIUIMBUX PEYOBHH, SKa
nepesuiye ['JIK, ToOTO moBUHHA BUKOHYBATUCS yMOBA:

ne C — KOHUEHTpallis peUOBUHHU Yy KOJIO3EMHOMY 1Iapi, sika CTBOPEHA pPO3paXyHKOBUM

mxepenoM Bukuny; Cy — (hOHOBA KOHLIEHTpALllsl PEYOBUHH.
I'JIB po3paxoByIOTh B TOHAX Ha PiK.
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Po3paxyHOK BHKHJIB TBEpAUX YaCTOK, IO HAIXOAATh A0 arMocdepu 3
JMMOBHMHU Ta3aMH TIPU CIIAJIIOBaHHI TBEPJOTO MajMBa a00 Ma3yTy pO3paxOBYIOTh 3a
JT0TIOMOT0r0 (hopMmyiH (6).

M,=BAx(-5), (6)

ae I, — KUTbKICTh BUKU/A1B TBEPIUX YACTOK, T/PIK;

B — kinbpKicTh auBa, T/pikK;

A — 30JIBHICTH naauBa, %,

X — JIONOMDKHA BCJIMYMHA, SKa 3aJIC)KUTh BiJ BUAY HaiuBa (IS TBEPJIOTO
naymBa — 0,0023, mus mazyry — 0,01);

S — dYacTKa TBEpPAHMX JOMIIIOK, SKi BJOBIIOIOTBHCS Y 30JIOBJIOBIIIOBAYAX
(emextpodimeTpu — 0,997, Garapeiini nukimonun — 0,93, MOKpi 30JI0BIOBIIOBAYl —
0,975).

Po3paxyHOK BUKH/IIB OKCHIIB CIpKH MOJIMBHH 3a Gopmyiioro (7):
o =0,02BS (1-y) (1-2), (7)

1e S — yTpUMaHHSA CIpKu y nanusi, %;

Y - 4acTKa OKCHUJIIB CIPKH, sIKa 3B’A3Y€THCA 30JI010 MaIMBa y KOTII (7151 ByTULIS
— 0,1, g masyty — 0,02, s npupoanoro razy — 0);

Z - YaCTKa OKCHU/IIB CIPKH, SIKa BIJIOBJIIOETHCS Y 30JI0BJIOBIIOBAYAX
(emextpodinbTpu, 6arapeitai nukinonu — 0, Mokpi 3010B1I0BMIOBa4l — 0,03).

Po3paxyHOK KIUIBKOCTI IHIKIJIMBUX PEYOBHH, SIKI BHKHUJIAKOTHCS OJWHUYHHM
JoKepenioM 3a0pyaHeHHs, hopmyna (8):

1 = 0,000001 Cpy | £, (8)

ne Il — KIIBKICTh MIKIJJIMBUX PEUOBHUH, SKI BUKHAAIOTHCS JHKEPEIIOM
3a0pyaHEHHSI, T/PIK;

Cmax — MakcuMaJibHa KOHIIEHTpAIlls IIKIJJIMBOI PEYOBUHU HA BUXOJ 3
JUKepeIa 3a0pyIHEHHSL, T/M";

| — 06’eMHa BUTpaTa Ta30MOBITPSIHOI CyMIIII 3a OAMHUITIO Yacy Ha BUXOII 3
JoKepena 3a0pyTHEeHHS, M3/FOI[;

t - vac poOoTH 00IaTHAHHS HA POTS31 POKY, TOJI/PIK.

3aco0u aHami3y npoo MoBITPs:

— I'paBimeTpuuHmii 3aci0 mossirae y BUJAJICHHI YaCTOK MUY 3 MHJIETa30BOTO
MOTOKY 1 BU3HAYCHHI 1X Macu. KoHIleHTparlisi MUy po3paxoBYETHCS 3a JOTIOMOTOIO

dbopmymnu:
C=m/Qt, 9)
e m — maca npoOu nuity, Mr; Q — 00'eMHa KUIBKICTh MOBITPSI, SIKE MPOXOIUTH

gepes mpoboBinbipHuK, M/ ¢; t — gac BizGopy mpob, c.

o1



Henoniku 3aco0y moB’si3aH1 3 HWOTO BEJIMKOK TPYAOMICTKICTIO 1 TPUBAIICTIO
MIPOIIECY BUMIPY.

— PapioizoTtonHuii 3aci6. 3a JOMOMOTOIO0 I[bOMY 3ac00y Macy Mmuity B mpooi
BU3HAYAIOTh 32 CTYNEHEM OCIabJIeHHS PaJloaKTUBHOTO BUIIPOMIHIOBaHHS (3BUYANHO,
Y — BUTIPOMIHIOBAHHS) TIPH MPOXOHKEHHI HOT0 Yepe3 3armuiieHe TOBITPSI.

— OnTtuynuii 3aci0 3aCHOBaHMN Ha BUKOPUCTAHHI 3aKOHOMIPHOCTEHM 3MIiHU
(G13MYHUX BJIACTUBOCTEH 3aMUICHOTO TOBITPS, HAMPHUKIA[, BPaXxOBYIOTh 3MIHY
ONTUYHOI IIUIFHOCTI TOBITPS 3a CTYNEHEM CBITJIONOTJIMHAHHA ab0 pO3CIIOBaHHSA
CBITJIA.

— KonTponp koHIEHTpaIlil ra3o- 1 TapomoJiOHUX TOMIIIOK BUKOHYETHCS 3a
JOTIOMOTOI0  Ta30aHAI3aTOPIB, IO JJO3BOJIAIOTH 3MIMCHIOBATH MHOTO MHUTTEBO 1
O0e3ynuHHO. [[ns eKCHpecHOro BU3HAYEHHSI MPUCYTHOCTI B MOBITPI TOKCHYHHUX
PEYOBHUH 3aCTOCOBYIOTh YHIBEpCAJIbHI ra30aHali3aTOPH, SIKI 3aCHOBaH1 Ha JIHINHHO-
KOJIOPUCTUYHOMY 3aco01 aHamizy. [lpu mpoxomkeHHI MOBITpsS 4yepe3 1HIUKATOPHI
TpyOKH, sIKI 3allOBHEHI TBEPJIOI0 PEYOBHMHOIO-aJICOPOCHTOM, BiJOYyBa€eThCA 3MiHA
3a0apBiCHHS  IHAMKATOpHOTO Topomky. JlopxkuHa mnodapOboBaHOro  IIapy
MPOIOPIliiiHA KOHIIEHTpAIlli peYOBUHH, KA JOCIIKY€EThCS, BOHA BUMIPIOETHCS 3a
IIKaJO0 B MI/J. YHIBepcalbHUM razoBuii aHamizatop YI' — 2 103BoJiss€ BUBHAYUTHU
KOHIIEHTpaIlito 16 pi3HOMaHITHHUX Ta3iB.

—  Jlns peectpanii BHKHIIB TMPOMHCIOBUX TMIJIPUEMCTB, a TaKOX IS
JOCIIJKEHHsT  3a0py/lHEHHS  atMocepd  3aCTOCOBYIOTH  Jla3epHl  3acoOwu.
BpaxoByeTbcs po3CitOBaHHS BUIIPOMIHIOBaHHS Jiazepa YacTKaMH aepo3oiiB 1
MoJIeKyJlaMu Ta3iB. Peectpyroum 1 po3mudpoByrOYM CIHIAM B3a€EMOIL JIa3epHHUX
IMITyJIbCIB 3 aTMOC(EpHUMHU IIapaMy, MOXKHA OTpUMATH 1H(OpPMAIlI0 PO THCK,
HIUIBHICTh TOBITPSA, TEMIEpaTypy, KOHLEHTpalil0 pI3HOMAHITHUX Ta3iB, IO
CKJIaJIal0Th aTMOcdepy.

3HayHy pOJib B CUCTEMI OXOPOHU aTMOC(EPHOTO MOBITPS TPAOTH MJIaHYBaIbHI
3aX0/M, M0 JIO3BOJISIIOTH MPU TMOCTIMHOCTI BajJOBUX BHUKHU[IB ICTOTHO 3HUKYBaTH
BILIMB 3a0py/AHEHHS HaBKOJUIIHBOTO CEpeOBUILA Ha o AuHy. OcoOIUBY yBary ciij
NPUIUIATA BUOOPY MICIb JIJIs OyIIBHUIITBA TPOMHUCIOBUX MIAIPHUEMCTB 1 )KUTIOBUX
MacuBiB. Miciig st OyIiBHUIITBA MMPOMUCIIOBHUX MIMPUEMCTB 1 JKUTIOBUX MAaCHUBIB
MOBUHHI BUOMPATHUCS 3 ypaxyBaHHSM aepOKIIMATUYHOI XapaKTEPUCTUKU 1 penbedy
MmicueBocTi. IIpomucnoBuii 00'€eKT TOBUHEH OYTH PpO3MIIIEHUNA HAa PIBHOMY
MIJTHECEHOMY MiCIll, sike J00pe MpOBIIETHCA MOBITPSAM. Miclie Mg >KUTIOBOI
3a0y/iBJII HE MOBUHHO OYyTH BHWIIE MICIlS, J€ pO3TalloBaHe MiAMPUEMCTBO, 1HAKIIE
BUCOKI TpyOW JUIsi PO3CIIOBAaHHS MPOMHUCIOBUX BUKHUIIB MPAKTUYHO HE MAalOTh
nepeBaru. byniBHuTBo HaaTo BUcOKUX (150-200M) tuMoBUX TpyO TaKOX HE 3aBKAU
€ BHIPABIaHUM, 00 BOHM «BHUBAHTAXYIOTH» IIKIAJIMBI PEYOBHMHH B OUIBII BUCOKI
mapu atMocdepu, 3BiIKM OCTaHHI MepeHocIThCsl Ha Benuki BifcTadil. B CILIA Takum
YUHOM OyJa 3MEHILIEHA KUJIbKICTh «KUCJIOTHHUX JOUIIBY» 32 PaXyHOK «EKCIIOPTY» iX B
Kanany. IlpomucioBi 00'ekTH, Kl € TKepeilamMH BHUKUAY IIKIJJIMBUX PEYOBHH B
HABKOJIMILIHE CEPENIOBUIIE, TTOBUHHI PO3TAlIyBaTUCS 332 MEXKEI0 HACENEHUX IYHKTIB
Ta 3 MABITPIHOTO OOKY BiJ KUTJIOBUX MACHUBIB 1 BIAIIISIOTHCS Bl KUTIOBHUX
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3a0y/iBenb caHiTapHO-3axucHUMH 30Hamu (C33). Po3mipu 1mux 30H 3ajexaTh Bijl
MOTY>KHOCTI TIAMPUEMCTBA, YMOB MPOBEACHHS TEXHOJIOTTYHOTO TPOIIECY, XapaKkTepy
1 KUIBKOCTI IIKIAJTUBUX PEUOBHH, SIKI BUKHUJAIOThCA. KpiM TOro, mpu mpoeKkTyBaHHI
C33 BpaxoByIOTH pO3y BITPIB, XapaKTepHY I MICIIEBOCTI, J€ pPO3TAIIOBAHO
HiATPUEMCTBO:

a = ag P/Py, (10)

ne - po3mip C33, CKOpeKTOBaHM B 3aJI€KHOCTI BiJl PO3H BITPIB, M;

Qo — PO3paxyHKOBa BIJCTaHb BiJ JuKepena 3a0pyaHeHHs n0 rpanuill C33 6e3
ypaxyBaHHS PO3H BITpiB (TOOTO BiJCTaHb BiJ JKepena 3a0pyIHEHHS 10 TOYKH, /€
KOHIIEHTpaIlisl MKiAMBo1 peuoBuHH nopiBHIOE ['JIK), M;

P — cepennbopiuHa MOBTOPIOBAHICTh HAMPSAMKIB BITPiB BIJMIOBITHOTO pyMOY
po3u BITpiB, %;

P — moBTOpIOBaHICTh HANPSAMKIB BITPIB OJTHOTO pyMOY IIpH KPYroBiid po3i
BiTpiB, % (TIpu BochMu pyMOOBili po3i BiTpiB Py = 100/8 = 12,5%).

Cucrema criocTepeKeHHs, KOHTPOJIIO, IPOrHO3YBaHHS 1 YIIPaBIiHHS CTAHOM
aTMOC(EPHOro MOBITPSL OTPUMAJIa HA3BY AaTMOC(EPHOr0 MOHITOPHHTY.

3.1.5 XapakrepucTuka 3ac00iB 0UMCTKH MPOMMCIOBHX
BHKM/IB B aTMOc(depy

[TigmpuemMcTBa, yCTAaHOBH, OpraHi3alli, JIsJIbHICTh SIKUX 3B's3aHa 3 BUKUJIAMU
pPEYOBHH, W0 3a0pYyIHIOIOTH aTMoc(epy, MOBHHHI OyTH OCHAIEHI CIOpY/aMH,
oOnaHaHHAM 1 amapartypor JJisi OYUCTKA BUKHAIB B armocdepy; 3acobamu
KOHTPOJIFO 32 KUIBKICTIO 1 CKJIAJIOM 3a0pYJIHIOIOYHX PEYOBHUH, SIKI BUKHIAIOTHCS B
MOBITPSL.

Anaparu cyxoi iHepuiifHOI OYHUCTKHM ra3iB BiJ JOMIlIOK

B miit rpyni anapatiB BiJIJICHHS JOMIIIOK BiJI Ta30BOTO MOTOKY 3/I1HCHIOETHCS
3a JOMOMOTOI0 MEXaHIYHHMX 3aC001B MPU BUKOPUCTAHHI rpaBITAllliHUX, IHEPUIHNHUX 1
ueHTpudyropux cuia. OcHOBHa iX mepeBara — MNPOCTOTa KOHCTpyKuii. OpHak
e(EeKTUBHICTh OYMCTKH — HEBEJIMKA, TOMY iX 3aCTOCOBYIOTHb ISl Tpy0Oi OUYMCTKH
rasi..

[TpuHiun poGoTu LEHTPU(YroBOro amapara pO3TASHEMO Ha MPUKIAJL
ukiony (puc. 3.1.5.1).

3anuieHe MOBITPSI 3 BEIMKOIO MIBUAKICTIO BBOJAMUTHCA Y BEPXHIO YAaCTHUHY
UKJIOHY TaHTeHlianbHO. OOepTarouniics, MOTIK OIYCKA€ThCS Yy KOHIYHY YaCTUHY
LUKIIOHY, MICJIS 4OTO, MPOJIOBKYIOUM 00€pTaTUCS, BUXOAUTh Yepe3 BUXJIONHY TPYyOy.
[lin BIJIMBOM rpaBITalllMHUX CHJI TBEPJl YACTKHU OIYCKAIOThCA B OYHKEp 1 3BIATH
BUJIAJISIFOTHCS.
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Pucynox 3.1.5.1 - Cxema nukiony. 1 - BuxsonHa tpy0Oa; 2 - BXiAHHM maTpy0OokK; 3
- Kopmyc; 4 - MUII00caHui OyYHKEp; 5 - MUJIOBUI 3aCyB

AnapaTtv MOKPOi OYMCTKH ra3iB BijJl TBepaux
i piakux gomimox

AmnapaTté MOKpO1 OYMCTKH Ta3iB MpalLo0Th 32 IPUHLUIIOM OCAJKEHHS YacTOK
JIOMIIIIOK Ha TMOBEPXHI Kparenab ado MIiBKU piauHH. [Iporec ouncTKy TUM Kpariuii,
YUM Kpalle 3MOUyBaHHS JIOMIIIOK piauHO0. HaltyacTimie B posii piluHU, 10 3POIIIYE
YAaCTKHU JIOMIIIOK, BUKOPUCTOBYEThCS BOAA. AmMapaTd MOKPOi OYMCTKU ra3iB MaroTh
IIUPOKE PO3MOBCIOKEHHS, OCKUIBKH XapaKTEPHU3YIOThCS BUCOKOI €()EKTHUBHICTIO
OYUIIEHHS BiJ] IPIOHOIMCIIEPCHOTO MHITY, & TAKOK MOMJIMBICTIO OYUIIEHHS TapsuuX
1 BUOyxoHebOe3neyHux rasziB. OgHak BOHM MalOTh PsAJl HEJOJIIKIB TAKUX K. YTBOPEHHS
B MPOLIECI OUUCTKU Opyay, 10 BUMArae CreliajlbHuX CUCTEeM IS HOro nepepooKH,
BUHECEHHSI BOJIOTM B aTMocdepy, HEOOXiIHICTb CTBOPEHHS OOOPOTHHX CHCTEM
moJ1ayi BOIH.

Ha pucynky 3.1.5.2 HaBeneHna cxema ckpyoepa Bentypi. B xoHdy3op Tpyoun
BeHTypi BBOAWTHCS 3amUICHUN ra3, MIBUAKICTh Ta30BOTO MOTOKY 30UIBIITYETHCS 10
150 m/c y mipy TOro, Ik 3MEHIIYEThCs iaMeTp Tpyou. Uepe3 GpopcyHkH mogaeTbes
pilauHa AJig 3pouryBaHHs. PiguHa B MOTOLI ra3y poO3MOPOIIYEThCS Ha AyxkKe ApiOH1
KparejabKy 1 epeMINIy€eThCs 3 MUJIOM, 3Mouytouu oro. B nudysopi comna Benrtypi
MOTIK 3MEHIIye MBUAKICTE 10 15-20 M/ ¢ 1 momaeTbcs B KparuieBJIOBIIOBAY.
KoarynboBaHuii Mui BUAAISETHCS Y BUTIISIAIL 1IIJIAMYy.
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Quuirenuii ra3
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Pucynok 3.1.5.2 - Ckpyoep Ben Typi.
1 - dopcynku; 2 - corio Bentypi; 3 - kparieyaoBiroBay

AnapaTH 1Jisl OYMCTKH ra3iB BiJl TBepAUX i pIIKHX JOMILIOK
MeTOA0M (PLIBTPYBAHHS

[Ipouiec ouncTkM Ta3iB Biag TBEpAMX ab0 PIAKUX YACTOK 32 JIOMOMOTOIO
MOPUCTUX MaTEPialiB HA3UBAETHCS (PUIBTPYBAHHSM.
®inbTpu OYBarOTh HACTYITHHUX THUIIIB:

- 3epuucrti. Boan MoxyTts mpamoBatu mpu temmepatypi 700-1100°C, B
YMOBaxX arpeCMBHUX CEPENOBHUII, BUTPUMYIOTh MEXaHIYHI HaBaHTAKEHHS, 3MIHU
temrepatyp 1 Tucky. i duibTpu MOXyTh OyTH 3€pHHUCTI, B SKUX BIIOBJIIOIOUU
€JIEMEHTH — TaJibKa, rpaBii, MICOK, TPAHYJIM - HE 3B's3aHI )KOPCTKO OAWH 3 OJHHM;
YKOPCTKI TIOPHUCTI - B HUX 3€pHA TPUBKO 3B'sI3aH1 OJMH 3 OJTHUM B PE3yJIbTaTi CIIIKaHHS
a00 ckieroBaHHs (TIOpUCTa KepaMika, IIacTMach); B’si3aH1 a00 TKaHHI.

- BoJsoxunyBari. Ili ¢iapTpu BUPOONSIOTECS 3 1IAPIB  BOJOKHYBATHUX
MaTtepiaiaiB pPI3HOMAHITHOI TOBIIMHH: TOHKOBOJOKHYBATi SBJISIOTH COOOIO IIapu
CUHTETUYHUX BOJIOKOH JiaMeTpoM 1-2 MKM, sIki HAHECEHO Ha MapJieBy OCHOBY a0o
OCHOBY 3 OUIBII TOBCTHX BOJOKOH. BOHM 3aCTOCOBYIOTHCS IS TOHKOiI OYHCTKH
BHUCOKOJWCIIEPCHUX  aepo3odiiB.  Perenepamist iX  MpakTUYHO  HEMOXKIIUBA.
['pyOOBOIOKHYBATI (QIABTPHU 3aCTOCOBYIOTHCA ISl TPy0Oi OUMCTKHU Ta3iB, iX MOXXHA
JIETKO pereHyBaTH abo 3aMIHIOBATH.

-  Tkanunni. OiNBTPYBAILHUM MaTepiaioM TKAaHUHHUX  (QUIBTPIB €
pI3HOMAaHITHI TKAaHUHU: OaBOBHSHI, TJaBCAHOBI Ta 1HII. O HA 3 HAMBAXKIUBIIINX YMOB
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BUKOPHCTaHHS ITUX QIIBTPIB — KOHTPOIIOBAHHS TEMIIEPATypPH ra30BOI0 BUKHIY,
KWW M1JIATaE.

AnapaTu eJIeKTPUYHOI OUMCTKH ra3iB Bij
HIKIZJIUBUX JOMIIIOK

EnexTtpuyHa o4uCTKa — OJIWH 3 HAMOLIBII JOCKOHAIMX BUIIB OYMCTKHU TasiB,
BOHA 3aCHOBaHA Ha yJapHii 10H13a1ii ra3y B 30HI KOPOHIPYIOYOT0 po3psiay, nepeaadi
3apsAy 10HIB 4YacTKaM JOMIIIOK 1 OCaJKEHHI OCTaHHIX Ha KOPOHIPYIOUHX
eJIEKTPOAAX.

Aepo30spHI YacTKH 3a0pynHIOBadiB aJcopOylOTh Ha CBOIM MOBEpPXHI 10HH,
OJICPXKYIOTh 3aps[l 1 MEePEeMILIYIOThCS B HAIPsIMi €JIEKTPOY 3 MPOTHIC)KHUM 3HAKOM
3apsiny. Iliciiss HAKONMMYEHHST YaCTKOK Ha EJeKTPOJAax, iX BUAANSIOTh CTPYIIYBaHHIM
a00 3a TOTTOMOT OO0 IPOMHUBAHHS €JIEKTPO/IIB.

Anapatu GiZuKO0-XiMIYHOI i TEPMOKATATIITHYHOI OYUCTKH
rasiB BiJl ra30nogi0HNX JOMIIIOK

3aco0u OYMIICHHS MPOMUCIOBUX BUKHJIB Bij Ta30MoiOHUX 3a0py/IHIOBaYiB
3a XapakTepoMm Tepediry (i3UKO-XIMIYHMX MPOLECIB PO3MNOAUISAIOT, Ha M'STh
OCHOBHHX TPYII:
— TMPOMUBAHHS BUKHUIB PO3UMHHUKAMU JOMIIIOK (abcopOiris);
— TMPOMUBAHHS BUKHUJIB PO3YMHAMHU PEAreHTIB, IO 3B'S3YIOTh JOMIIIKA 3a
JIOTIOMOT'O0 XIMIYHUX PEaKIii (XemocopOItis);
— TIOTJIMHEHHS TAa30MOJIOHUX OMIIIOK TBEPAUMH AaKTUBHUMH PEYOBUHAMH
(ampcopOrris);
— TepMiyHa HeHTpami3allis ra3iB, 1Mo BIIXOSTh;
— TIOTJIMHEHHS IOMIIIOK 3a JOTIOMOTOI0 PEaKIliif 3 BAKOPUCTAHHSIM KaTaji3aTropa.

3aci6 abGcopOuii moJsrac B PO3MOJAUIL Ta30MOBITPSHOI CyMIIIl MIISTXOM
MOTJIMHEHHSI OJHOTO a00 JEKUIBKOX Ta30BUX KOMIIOHEHTIB (abcopOatiB) cymiri
pigkuM morivHadeM (abcopOeHToM). BupimansHOO yMOBOW Tpu  BUOOpI
abCcopOeHTY € pPO3UMHHICTP B HbOMY KOMIIOHEHTY, IO MOTPiOHO BHJAIMTH, 1
3aJIeKHICTh PO3YMHHOCTI IHOTO KOMIIOHEHTY BiJ TeMIepaTypu 1 THUCKY. SIKio
PO3YMHHICTh Ta3iB mpu H. y. Outemie HK 100 r Ha 1 KT pO3YMHHUKA, TO TaKl ra3u
BIIHOCSITh 10 0Op€ PO3YNHHHUX.

KoHTaKkT Ta30BOro MOTOKY 3 PO3YMHHUKOM 3HIHCHIOETHCS a00 PO3MUICHHSIM
piauHu, abo OapOoTaxkeM rasy uepes IIap PiAMHU, YU MPOIYCKAHHSM Ta3y 4depes
HACaJKOBY KOJIOHKY.

3aci0 xemocopOumii 3acHoBaHMM Ha aOcopOuii ras3iB TBEpAUMHU a0O0 PIAKUMU
peareHTaMu 3 YTBOPCHHSIM MaJl0 JIETIOUMX a00 MaJlOPO3UYMHHUX  XIMIYHHX
CHOJY4YeHb. XeMOCOPOIIiI0 3aCTOCOBYIOTh B OCHOBHOMY JIJISl OYMCTKH TEXHOJOTTYHUX
ra3iB BiJl CIPKOBOJHIO, XJIOPY, CIPYUCTOrO aHTiApuay. B skocti piakux abcopOeHTIB
3aCTOCOBYIOTh PO3UMHHU aMiaKy, KapOOHaTy HATpito, KapOoHATy Kaito, opTodocdaty
KaJll, MOHO- 1 JleTaHOJIaMIHa.
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[TepeBara 3aco6iB abcopOI1ii i XeMOCOpOIIii MoIsIrae B EKOHOMIYHOCT1 OUYUCTKHU
BEJIMKOT KUTBKOCTI Ta3iB 1 B MOXJIMBOCTI 31HCHEHHSI Oe3MepepBHUX TEXHOJOTTUHUX
nporeciB. HemonmikoM € rpomizake 0O0JaHAHHSA, YTBOPEHHS BEJMKOI KIJTBKOCTI
BIJIXO/IIB.

3aci0 aacopOuii 3acHOBaHMIT Ha BIACTHBOCTAX JACSKUX TBEPAUX TiJI BUOIPKOBO
NOTJIMHATHA 1 KOHIIGHTPYBATH HA CBOIM MOBEPXHI OKPEMi KOMIIOHEHTH 3 Tra30BOl
cymimii. B sikocTi ajcopOeHTIB 3aCTOCOBYIOTh PEYOBUHU, [0 MAIOTh BEJIUKY TUIOILY
MOBEPXHI Ha OJIMHULIO Macu. Hampukiaa, akTMBOBaHE BYTJUISI Ma€ MOTJIMHAIOUY
MTOBEPXHIO 10°-10° MZ/KF, HOTO 3aCTOCOBYIOTH JUIsl OUMIICHHS Ta3iB BiJl OPraHIYHUX
nomimok. [apHuMHM ancopOeHTaMH € TaKoK OKCHUIU (aKTMBOBAHHMM TJIMHO3EM,
CHUJIIKArelb).

KoHcTpykTuBHO — ajcopOepd BHUKOHYIOTHCS Yy  BHUIJISIII  BEPTUKAIBHUX,
TOPU30HTAIBLHUX a00 KUIBIEBUX €EMHOCTEH, 3alIOBHEHUX HEMOPYIIHUM aJICOPOCHTOM,
a0o mapoM aacopOEHTY, IO MEPEMIIIYETHCA, Yepe3 SIKUil QUIBTPYETHCS MOTIK Ta3zy.
AJICOpOEHTH 3aCTOCOBYIOTHCSI JIJISI OYHMIIEHHS BHUXJIOMHUX Ta3iB aBTOMOOLUIIB,
BUJTYYCHHS OTPYWHUX KOMIIOHCHTIB, Pai0aKTHBHOI Mapy MIPH EKCILTyaTarlii saepHuX
peaKkTOpiB, HAMpUKIaA, pagioakTUBHOTO Hoay. Hemomiku 3aco0y: BeluKa KIJIbKICTh
IIJIaMiB, BEJIMKI rabapuTH anaparis.

Tepmiuna HeWTpaJizamiss 3acHOBaHa Ha CHPOMOXXHOCTI TOKCHUYHUX
KOMITOHEHTIB OKHCJIIOBATUCS JO MEHII TOKCMYHMX. 3aci0 Mae€ Taki repeBaru nepej
3acobamu ancopOirii 1 abcopOIIil - 11e: BIJCYTHICTD IIJIaMiB, Mali Ta0apUTH HACTAHOB,
mpocToTa iX OOCIYyrOoByBaHHS, BUCOKAa €(EKTHUBHICTh OYMINEHHS BUKWUIIB MPHU
HU3BbKIA  BapTOCTI OYMCTKU. Henonmiku TepMmiyHOI  HeWTpamizamii:  rany3b
3aCTOCYBaHHSA 3ac00y OOMEXKYEThCS XapakTEepOM OKHCICHHUX NPOAYKTIB, IO
YTBOPIOIOTBCA TICHs peakiii. MeTon MO)KHa BHKOPHUCTOBYBATH JISi OYHILECHHS
BUKUIB, K1 MICTSITh TOKCUYHI KOMIIOHEHTH OPTaHIYHOIO MOXO/KEHHS, aJie HE CIPKY,
docdop, un ramorenu. OKUCIECHHS CHOMYK, IIO MICTSITh TaJIOT€HU, MPU3BOIUTH 0
MOSIBU OKCHUJIIB, K1 32 TOKCUYHICTIO MEPEBAXKAIOTh BUXITHUN Ta30BUN BUKU]I.

KaranitTuynuid 3aci0 BHUKOPHUCTOBYIOTH JUISI  OKHMCJIEHHS TOKCHYHHX
KOMITOHEHTIB TMPOMUCIIOBUX BHUKH[IB 3a JOMOMOTOI0 JOJAaTKOBUX PEUYOBUH —
katamizaropiB. [lepeBaroro 3aco0y €: KOpPOTKOYACHICThH Iepediry mporecy (1HKOJIU
YaCTKUA CEKYHJM), MaJli TabapuTH PEaKkTopy, HU3bKI TEeMIEpaTypu B TMOPIBHSIHHI 3
TEPMIYHOIO HEMTpasizaiiero, He3HauH1 KUIBKOCTI KaTati3aTopa.

Karamnizatopamu moxyte 0yru metanu (Pt, Pd) abo nmesxi cmonyku (CuO,
MnQO;). 3acobu mimbopy iHAMKATOpa, SK MPaBWIO, emmipuuHi. [ mpoBemaeHHs
OUMIIICHHS] HEoOX1/IHa He3HAyHa KUIBKICTh KaTaji3aTopa, PO3TaIlllOBAHOIO Tak, 1100
3a0€3MeYnTH MaKCUMaJIbHY MTOBEPXHIO KOHTAKTY 3 TA30BUM MTOTOKOM.

[Ipu ouumneHHi TOBITPS BIA TOJNYONdy BIAOYBAa€ThCA Taka peakuis 3a
JIOTIOMOT'O0 KaTali3aTOpPiB:

MnO 2, ciabPd

C:Hs + 90, >»7CO, + 4H,0

EdextuBHicTh ounmienns razy — 95 - 98%.
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Anapartu 0i0XiMiYHOI OUMCTKH

bioximiuHi 3aco0u 3aCHOBaHI Ha CIIPOMOKHOCTI MIKpPOOPTaHI3MiB pyWHYBaTH 1
MepeTBOPIOBATH PI3HOMAHITHI criojiydeHHs. Po3kiian pedoBuH BiAOYBa€EThCS MMiJT I1€H0
(dhepMeHTIB, 110 BUPOOJISIOTHCS MiKpoopraHizMamu. KOHCTPYKIIIHHO HPUCTPOi IS
010X1IMIYHOTO OUYHMILICHHS T'a31B MOUIAIOTHECA Ha 0iockpy00epu Ta 6iodiabTpu.

biockpybOepamu HazuBaroTh abCOpOIlIHI amapaTH, B SKUX aOCOpOEHTOM €
BOJSHA CyCHeH3id akTUBHOro Myiy. LIKijyMBI KOMIOHEHTH BIOBIIOIOTHCS
a0COpPOCHTOM 1 PO3MICTUTIOIOTHCS MIKpOOpPraHi3MaMu aKTUBHOTO MYITY.

B OioginpTpax ras, mpomyckarooTb uepe3 map Qinbrpy. OiuIbTpOM € TPYyHT,
Top(h a60 KOMIIOCT, Ha AKOMY 3a3/]aJIET1Ib BUPOILLYIOTh 010JIOTTYHO aKTHUBHY ILTIBKY.

[IpoekTyBaHHSI CHCTEM OYMIICHHS Ta30MOBITPSHOT CyMIIIl BijJf IIKIJJUBUX
pPEUYOBUH, MOTpeOye, SK MPaBUIIO, KOMIUIEKCHOTO TIAXOMYy 1O PIIIEHHS i€l
npobsemu. Ilpu BHOOpPI MpoIlECiB Tra3004YUIIEHHS HEOOXITHO KEPYyBAaTHCS TaKUMU
BUMOTaMH, SIK:

- MakcuMayibHa €eKTUBHICTh OUUIICHHS MPU MaJIUX EHEPrOBUTpATAaX;

- IPOCTOTa KOHCTPYKIIii 00JIaIHaHHA 1 TPOCTOTA HOT0 0OCIyTrOBYBAaHHS;

- KOMITIaKTHICTh HACTAHOB;

- MOKJIUBICTh BUTOTOBJICHHSI OKPEMHX BY3JIIB 3 MOJTIMEPHUX MaTepiaiB;

- MakKCHUMaJbHO MOJIMBE YTPUMAaHHS MIKIJJIMBUX PEYOBUH 1 TEIIOTH;

- TIOBEPHEHHS HEOUYMIIEHUX ra3iB 1 TEIJIOTH B TEXHOJIOTTYHHI MPOILIEC.

3.1.6 Hacaigku 3a0pyaHeHHsi aTMoc(epHOro noBiTps B Ykpaini

3a0pynHEHHsI HABKOJUIITHLOTO CEPEJOBUINA MAa€ TaKl pO3MipH, 10 B YKpaiHi
MPAKTUYHO HEMAE MICT 3 YUCTUM TMOBITPSIM.

I'’IK IIKIJITTABUAX pEYOBHH B aTmocdepi JIHIpOTeTpOBCHKA,
Huinponzepxkuncbka, ['opnoBku, Kpamaropebka, Kpuoro Pora ta iHmmx wmict i3
cXiIHUX obOnacTel nepeBuInyoThes B 10 1 Oiblie pa3is.

Hacnigkom 3abpynaHeHHs: atMochepH IKIITUBUMUA PEUOBUHAMHU € 30LTBIIICHHS
IIBUJIKOCTI KOPO31i METaJIOKOHCTPYKIIIH.

Haiibinpi HeOe3neuHo 3a0pyiHEHE MOBITPS J1€ Ha 3€JICHI HacajKeHHs (JIiCH,
NapKu, JeKopaTuBHI nocanku). Tak, B 1964 poii B pe3ynbTari aBapiiHOTO BUKUITY
amiaky Ha Cesepo-Jlonenpkomy [10 «A30T» 3aruHyno 64 ra COCHOBOrO JiCy B
JIucuyancpbkoMy JiCHUITBI. Taka >k KaTacTpo(piuHa CHUTYyallis BUHUKIA B paioHI
PoBencbkoro 110 «A30T», KOMHM BUKUJ BEIUKOT KITBKOCTI (DITOTOKCUKAHTIB TIPHU3BIB
110 3HUILECHHS 459 ra 3eJeHUX HACAIKEHb.

3abpynHeHHsT aTMOC(EepHOTO TOBITPS HETaTUBHO BIUIMBAE HA CTaH 37I0POB 'S
monei. Hampukian, BUKHIM Takol KaHIIEPOTEHHOI PEYOBHMHM, SIK O€H3[q |mipeH,
CKJIAJal0Th MO KOMOIHATY «3amopiKCTaib» BChOTO JEKUIbKa KUIOTpaMmiB Ha DiK,
OJIHaK 11 pEYOBHHA OUIBIN, HK B MIJTBHOH pa3 TOKCHYHA, HDK OKCHJI BYIJICIIO, 1 €
HaWOUTbII HEOE3MEYHUM 3 yCIX 1HIIMX 3a0py/HIOBAauUIB HE TUIBKU «3aropixKCTami»,
asie 1 BCIX BUKHJIIB MicTa 3amopixoks. TOKCHYHICTD I1i€] pEYOBUHU TakKa BHCOKA, 110
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CHIA 1 nmesiki iHII KpaiHu HaBiTh He MaroTh HOopM ['JIK Ha Hei: foro B3araji He
MTOBUHHO OyTH.

HaiiOinpmum  3a0pyaHIOBa4eM MichbKoro moBiTps € aBToTpancnopT (40%
3a0pyIHEeHb), B aTMOCc(epy BHKUIAIOTHCS 3 BUXJIOMHUMH Ta3aMU TaKi PEYOBHHH 5K
SOZ, CO, NOz, Clz, NH3, CI)CHOJI.

KpuM orosiomeHo 30HOK €KOJOTIYHOTO juxa. Micto fnTa BHKIIOYEHO 13
CIHCKY CBITOBUX KYPOPTIB.

3.2 KoHTpPOJbHIi NMTAHHA

1 Ha3BiTh OCHOBHI cdepH, 3 TKUX CKIIATAEThCs aTMOCchepa.
2 SIxi 0ocoOnMBOCTI Ma€ XIMIYHHM ckital aTMocdepu 3emii?

3 Jle 3Haxomatrbcs B arMmocepi mepmiuil  TeMIepaTypHUN MIHIMYyM,
MaKCUMyM?

4 Sky (¢yHKIIIO BHKOHYE O30HOBHMHM ekpaH? Hacuigku mnopyiieHHs
030HOBOT'0 €KpaHYy JIJIs )KUBHUX 1CTOT 3eMJIi.

5 Oxapakrepu3yiiTe ocHOBHI (hyHKIIIT aTMOchepu 3emuti.

6 Axi Bu 3Haere mkepena 3a0pyaHeHb aTMocepw MPUPOIHOTO Ta
aHTPOITOTCHHOTO TTOXOKCHHS ?

7 HagBeniTh OCHOBHI T€XHOTE€HH1 3a0pyaHioBaui moBiTps. OxapakTepusyuTte
iX BIUIMB HA 30POB’sl JIFOJUHHU.

8 UwuMm 0O0yMOBIICHE TaKe SBHIIE SIK KUCIOTHI o1 ? Hacmiaku aii KMCIOTHUX
JIOII[IB HA CTaH HaBKOJIHUIITHBOT'O CEPEIOBHIIIA.

9 Oxapakrepu3yiiTe YNHHUKHU, IKi OOYMOBIIOIOTh «IAPHUKOBHHA €(deKT» Ha
ra”eTi. Hacmigku «mapHUKOBOTO epexTy».

10 HopmatuBHI BeIMYMHMU, WIO0 XapaKTEPU3YIOTh CTaH 3a0pyIHEHHS
aTMOC(EPHOTO MOBITPAI.

11 HaeniTh OCHOBHI 3acO0U aHaJIi3y MPOO MOBITPSI.

12 ]JlaiiTe KOpPOTKY XapaKTEpUCTUKY 3acO0iB CyXOi IHEpIIHHOI Ta MOKpPOi
OUMCTKW Ta3iB BiJ 3a0pyaHioBauiB. Ha3BiTh OCHOBHI MO3WUTHBHI Ta HETaTHUBHI
CTOPOHH KO>KHOTO 3ac00Yy.

13 Slki 0coOMMBOCTI MAa€ OYKMCTKA Ta30BUX BUKHIIIB 32 JOTMIOMOTOI (PiIHTPIB?
HageniTh OCHOBHI pi3HOBUAM (PUIBTPIB, SIKI BAKOPUCTOBYIOTHCA.

14 Slxym 9MHOM JMiIOTH amapaTd €JCKTPUYHOI OYMCTKH Ta3iB BiJ MIKIJITMBUX
JIOMIIIOK Y TIOBITPi?

15 HaBeniTh KOPOTKY XapaKTEPUCTUKY OCHOBHHUX (PI3UKO-XIMIYHHUX METOIB
OYHUCTKH TIOBITPS BiJ] pI3HOMaHITHUX 3a0py/IHIOBAYIiB.
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16 Oxapaktepu3yiTe OCHOBHI THUIIM arapariB 010XIMIYHOI OYMCTKHU TrasiB BiJl
MIKIUTABUX JOMIIIOK.

17 SIxi OCHOBHI MNPHUHIMIM HEOOXIHO BpaxoBYBaTH TMpPH MPOEKTYBaHHI
3ac00IB OUYMIIEHHS MPOMHUCIOBUX BHKHUAIB HIKIUIMBUX PEYOBUH a aTMmochepHe
noBITps?

18 ki macminku mae 3a0pynHeHHs atMocdepHoro Oaceitny Ykpainu?

19 HapeniTe ocHOBHI, Ha Bamry mnyMKky, HampsIMKH OXOpOHH aTMOC(EepHOTO
MOBITPAL.

3.4 3agauyi 11 caMOCTiiiHOTO PO3B’A3aHHA

1 'V noBiTpi Hajg TepUTOpi€l0 OYIWHKY BIAMOYMHKY YTPUMAaHHS OKCHIY
syraemio (1), okcuny cipku (IV), okcumy Hitporeny (IV) ta denony ckianae
BIJIIIOBITHO (MI‘/M3)Z 0,5; 0,07; 0,05; 0,004. bymo BHeceHO I JAESAKY KUIBKICTh
okcunay Byruemto (II), okeuny cipku (IV), okcuny Hitporeny (IV) y koHueHTpamisx
BimmosinHo (Mr/m®): 0,1; 0,08; 0,02. TJAK(CO) — 3,0 (mr/m®); TIK(SO,) —
0,05 (mr/m®); TIK(NO,) — 0,04 (mr/m®); TIOK(beromy) — 0,003 (vr/m°). BusHauntu
BIJIMTOBIJTHICTD MOBITPS CAHITAPHO-TITE€HIYHUM HOPMaM Ta CTYIiHb i KJjac HeOe3MeKu
3a0pyIHIOIOYMX PEYOBHH, K1 IPUCYTHI y MOBITPI.

2 Bu3zHaunTH BUWKHIM TBEPAUX UYACTOK B aTMochepy TMpH CIaleHHI
72000001/pik BYTiUIsl; 30JIbHICTh BYTULIS CKIanae — 17%; ouuIeHHs IMMOBUX Ta3iB
3MIIHCHIOETHCS 3 JOTIOMOTOIO ITUKJIOHIB.

3 Bwu3HaYMTH KITBKICTh CIpKH, SIKa BUIASETHCA 3 JUMOBHUMHU Ta3aMU BiJl
KOTJI0arperary Mpu CHaIlOBaHHI B HbOMY Ma3yTy 3 yTpuMmaHHsMm cipku 1,6%.
Butpatn mnammBa — 5700000 t/pik. Y cxemi OYHMIIEHHsA Ta3iB TMependadeHo
BUKOpHUCTaHHA CKpyOepiB Bentypi. YacTka OKCUIIIB CIpKH, SIK1 3B A3YIOTHCS JIETYYOIO
3071010 Jy1s MazyTy ckianae 0,02.

4 BusHaunTtH KIIBKICTh MIKIJUIMBUX PEYOBHMH, IO BHIUISIOTHCS BiJ
MIPOMUCIIOBOTO JiXKepesa 3a pik. TepMiH poOOTH MiANPUEMCTBA 8 TOJIUH HA 100y TIpU
1’ siTueHHIM TiokHI. KoHIeHTparis 3a6pynHiouoi pedosunn 0,2 (Mr/mM°), 06°eMHa
BHTpATa ra30moBiTpsiHOi cymimi 4000 (Mr/m°).

5 CanitapHo-3axucHa 3o0Ha (C33) mianpuemctBa pgopiBHioe 900 wm.
CkopektyBatu po3mipu C33 3 ypaxyBaHHs po3u BiTpiB. IloBTOproBaHICTH BITpIB
OJTHOTO HAIpPSIMKY CKIanae, %: mBHIYHUNA — 15; miBHIYHO-cX1qHUN — 20; CXiMHUN — 5;
MBIEHHO-CX1IHUM — 15; miBaennui — 9; msaenno-3axigauii — 10; 3axiqaumii — 6.
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4 JIITOC®EPA. BIIVIUB HA I'PYHTHU
AHPAIIOI'EHHUX YNHHUKIB. MIHEPAJIBHI PECYPCH

Pedepar

Ckman 1 crpykTypa Jitochepu. MiHepalibHI pecypcH, OCHOBHI HAaNpsSMKHU
palioHaJbHOTO BHKOPUCTAHHS MIHEpaJbHUX pecypciB. 3Ha4deHHs IpyHTIB. Epo3is
IPYHTIB, BTOPMHHE 3acOJIeHHsS 1 3a0arHioBaHHs. BIIMB Ha IPyHTH aHTPOIOTEHHUX
YUHHUKIB: TIECTUIUIIB, «KUCJIOTHHUX OIAJiB», HACTIAKKA 3a0pyJHEHHS TPYHTIB
TBEPAUMU  BIAXOJAaMU  MIANPHUEMCTB UYOPHOI 1  KOJBOPOBOI  MeETalyprii,
MaIlIMHOOYAyBaHHSA. YTHWJII3allld TBEPAUX BIAXOAIB IPOMHUCIOBOCTI, MOOYTOBUX
Binxo/iB. HopMyBaHHS XiMiuHMX 3a0pyaHioBauiB IpyHTIB. OCHOBHI HaIpsIMKH
OXOpPOHU 3€MEJIbHUX PECYPCIB.

4.1 TeoperuyHi BizomocTi
4.2.1 CkaaaTa cTpyKTYpAa Jitocdepu

Jlitocpepa — 11e BepxHiil TBepauii MOKPOB HAIIOI IJAHETH, 110 BKJIIOYAE B
cebe 3eMHY KOpy 1 BepXHIO 4YacTHHy MaHTii. ['nmubuna mitocdepu nocsrae 50-
200 kM. ManTis posramoBana g0 3000 kM 1 3aiiMae Omm3bko 67% Macu 3emii,
BHYTpIIIHA dYacTWHAa 3eMJil — IIe SApo, Maca SKOTo ckiajgae Omm3bko 32%.
BcraHoBieHO, 10 3 TIMOMHOO 301IbIY€ETHCS TeMIlepaTypa i Tuck (tadu. 4.1.1.1).

Tabmuus 4.1.1.1 - Crpykrypa 3emHoI KyJ1i

h, kxm t, °C P, atm

3emHa Kkopa 80 1300 1,3*10*
Manrist 3000 2000 1,3*10°
Snpo 6370 3000 3,0%10°

KonTuHeHTanpHa 3eMHa Kopa BKpuBae mpudan3Ho 45% moBepxHi 3emuti 1 Mae
ribuny 40-70 kM. Oxpemi i yacTUHU MarOTh BiK 110 3,8 mipa. pokiB. OkeaHChKa
3eMHa KOpa 3HaYHO MOJIOJIIA, Hi’K KOHTUHEHTAJIbHA, 1 MA€ MEHIITY TOBIIMHY - /10 5-
12 xm.

Jlitochepa yTBOpeHa  PI3BHOMAHITHUMHU  OCaJOYHUMH, TPAHITHUMH 1
0azanbTOBUMHU MMOpoaamMu. B pesynbTaTi 6ararbox MOCHIIKEHb OOYHUCIEHO BMICT
XIMIYHHUX €JIeMeHTIB B 3eMHiil kopi. B 1889 poui amepukancekuii reoximik Knapk,
npoananizyBaB Ounst 6000 3pa3kiB TipChKUX MOPIA 1 BIEPIIE PO3paxyBaB CEpeaHIN
BMICT XIMIYHUX €JIEMEHTIB Y 3€MHII KOP1, IKHI1 OTPUMaB Ha3BY «KJIapkuy». HalO11b1
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PO3MOBCIOIKEHUM B sitochepi € kuceHb — 47%, 3a HUM HAyTh KpeMHikd — 29,5%,
amominiii — 8,05%, 3amizo — 4,65%, xampimii — 2,96%. LI 0'9Th e€IEMEHTIB
CTaHOBJIATH MOHA 92% macu Jitocdepu. SIKIo 0 HUX TOAATH Ie TPU €IIEMEHTa —
Hatpi (2,5%), kami (2,6%) 1 wmarmii (1,87%), To iXx Maca B cymi Oyne
nepesuiryBaTa 99%.

3 nitocdeporo 3B's3aHI HAMOLIBII TPaHIIO3HI 1 PYWHIBHI CTHXIMHI JUXa:
3eMJIETPYCH, BYJIKAHIYH1 BUBEP>KEHHS, 3CYBH.

3emuieTpycu BiIOyBalOTBCSI B OCHOBHOMY B pe3yJbTaTi MyJbCalliiiHO-
KOJIMBAJIBHOTO PO3BUTKY JIITOCHEPH — CTUCKY 11 B OJHUX PErioHax 1 pO3IIUPEHHIO B
iHmMX. 3a TIMOMHOIO pO3TallyBaHHA OCEPEIKy BOHH MOJUISIOTHCS  Ha
rimuookodokycHi (300-700 km), mpomixni (70-300 kM) i 3Bmuaitai (< 70 km).
[[lopiyHO KITBKICTh 3€MIIETPYCIB, $IKI PEECTPYIOThCS Ha 3€MIll, JOCSITa€ COTEHb,
TUCSIY, ajie JUIIE JACSKl 3 HUX BHUKJIMKAIOTH KaTacTpodiuHi pyilHyBaHHsS (TaOIl.
41.1.2;4.1.1.3).

[HTEHCUBHICTD 3eMJIETPYCIB OIIHIOEThCS 3a 12-0anbHoro mKanow Pixtepa. s
peecTpaliii 3eMJIETPYCiB BHUKOPHUCTOBYETHCS Ilijla MepeXka IIOCTIMHO [IIYuX 1
THUMYACOBUX CEHCMOJIOTIYHMX CTaHIlN, SKI MalOTh CHElIabHY amapaTrypy. Miporo
3arajbHOi KUJIBKOCTI €HEprii, 110 BUIIPOMIHIOETHCA MPU CEHCMIYHOMY MOIITOBXY Y
dbopmi TIPYKHUX XBUJIb € MArHiTy/a, sika BUMIPIOETbCA 3a 9—0aJIbHOIO IIKAJIOI0
Pixtepa.

3emierpyc cuiioro 6 OanmiB 3a 12—0anpHOIO0 MIKaNIOK PixTepa OLIHIOETHCS SIK
CWIbHHUH, 7 - K JIyXe CUJIbHUW, 8 - OaJbHUI — SIK PyHHIBHUH, 9 - OanbHUN — sK
3mycTolnyounid, 10 - 0anbHui — gk 3HUILYIoUnid, 11 - GanbHMil — kaTacTpoda, 12 -
OabHUM — cHIbHA KaTacTpoda.

JIo 30H CHJIBHUX 3€MJIETPYCIB  CEHCMOJIOTM  BIJHOCSITH  TEPUTOPIi
Tuxookeancbkoro 1 CepeaHE3EMHOMOPCHKOrO MOSCIB. 30HU 9 - OanbHUX 1 OUIbLI
CWJIBHUX 3€MJIETPYCIB, IO BHUKJIMKAIOTh KaTacTpo(iuHi pyHHYBaHHS, OXOILTIOIOTH
paiionn Kamuatku, KypuibCcbkux OCTpOBIB, Tipchki paitonu Ilamipy, 3abaiikais,
3akaBkaz3si. / - OanbHI 3eMieTpycu 3apeectpoBaHi B Kapnartax, na Caxanmidi, B
[Tpubaiikamm, Kpumy. TexHoreHHa MisSUIBHICTH JIIOACH 3a OCTAaHHI POKH 3HAYHO
3HM3UJIA 3arajbHy ceiicMolioriuHy cTiikKicTh. Llei mporec oxormmtoe 70% tepurtopii
VYkpainu. Haitbib 3HUKEHA CeHCMOCTIHKICTh TPYHTIB Ha MiBAHI YKpainu. [Ipupict
cericmigHOCTI B On1echbKii, MuKOIaIBChKIM 1 XepCOHCHKIN 00acTsaX ckiaanae Big 1 mo
3 OamiB, 1 3arajpHa celicMoHeOe3neka miaBunmiacsa a0 7-8 Oamis. B JloHenpkil 1
Jlyrancekiit o06nacTsax npupict B 2 6anu 30UIbIIKMB celicMoHebe3IeKky 10 6-7 OaiiB, B
panime OnaromonyyHux JlHimpomeTpoBcbkil, 3amopi3bkiii, KipoBorpaacbkii
00J1acTsIX MPUPICT ceMcMIYHOCTI Ha 3 Oayiu MpU3BIB A0 celicMoHeOe3neku B 8 0alliB, B
PoBeHnchbkiit obsacti — 10 8 6anis, a B [Ipukapnarti — qo 9 6ainis, Ha TepuTopii Kuepa
— 110 7 OamiB.

ByJikaHi3M sBisie cO00I0 CYKYITHICTh MPOIIECIB, 3B'SI3aHUX 3 MEPEMIIICHHSIM 3
rmiOuH  3eMJli  MarMaTUYHUX Mac 1 YacTUHU Ta30-BOAHHUX TPOAYKTIB, IO
CYNPOBOIKYIOTH iX. JlaBa, rapsdi ra3u, mapu BOAM 1 yJIaMKH TTOPOJ] BUBEPTralOThCS HA
MOBEPXHIO Yepe3 yamonoaioHi abo BOPOHKOMOAIOHI 3ariauOaeHHs Ha BEpIIUHI abo
BCEPEJIMHI BYJIKAHIYHOT'O KOHYCY — KpaTepa po3MipaMH JI0 AEKLIbKOX KIJTOMETPIB.
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B pe3ynbTaTi ByJKaHI3MYy YTBOPIOIOTHCS BYJIKAHIYHI TOPH, JaBOB1 ILJIaToO,
KpaTepHi 03epa, IPsA3bOB1 MOTOKH, O, ByJKaHIYHUMA nui1. Ha 3eMHiit Ky Oibla
KUTBKICTh — 1€ 3racii (a00 CIUIsIYi TUMYAacOBO) BYJIKaHW. AKTHBHI (JiF04i) BYJKAHH
3HAXOMATHCS ~ TOJOBHMM  YHHOM Ha  THXOOKEaHCHKOMY  y30epexoki, B
CepenHe3eMHOMOPCHKIN 30HI. B HuHImHINA vac Ha 3emuti Bussieno mnonan 800
JII0YMX BYJKaHIB 13 3arajlbHOI0 TMPOMYKTUBHICTIO 3-6 MIpA. T PEUOBUHH, IO
BUBEPraeThcsi, B pPiK. B ycbOoMy CBITI HpPOBOAATHCA TEOJOTIYHI, Teo(i3uyHi 1
TEOXIMIYHI JTOCTIDKSHHSI 3raciuX 1 JII0YUX BYJIKaHIB, 00 ByJIKaHIYHA JIsUTbHICTh M€
BEJIMUE3HUI BILTUB HAa (POPMYBaHHS 36MHO1 TTOBEPXHI.

Tabmuusa 4.1.1.2 - Haii6inbm Besuki 3emuterpycu XX cropivusi

Pix Micte Kinuiders sept,
1920 INanbcy (Kurait) 180

1923 Tokio (SnoHis) >100

1970 Yumborte (I1epy) 66

1976 Tanmane (Kuraii) 243

1988 Bipmenis (CPCP) 25

1990 [TiBHiyHu# Ipan >50

Tabmuns 4.1.1.3 - ChniBBigHOIIEHHS KiJbKOCTi 3eMileTpycCiB
PI3HOMAHITHMX 32 CHJIOIO

) MakcumairHa Cepenne yucino
Marniryna 3a . } ) ..
. IHTEHCUBHICTH 3eMJIETPYCIB Y CBITI
Pixtepom . . :
BIAIIOBIJTHO 3a 1 pix
8,0-8,9 XI-XI11 1
7,0-7,9 IX-X 15
6,0-6,9 VII-VII 140
5,0-5,9 VI-VII 900
4,0-4,9 V-V 8000
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4.1.2 MiunepaabHi pecypcu

Jlitochepa — mKepeno pPI3HOMAHITHHX MIiHEPaTbHUX PECYpCiB, KOPHUCHHUX
KoImaJiuH. MiHepallbHI pecypcH, sIK1 € B HaJpax 3eMJIl 1 po3TallloBaHi Ha ii TOBEPXHI,
MalOTh BEJIUYE3HE 3HAYEHHS [IJI1 HApOJHOI0 TOCHOJApCTBA 1 MOXKYTb OyTH
BUKOPHUCTaHI SIK JKEPENOo eHeprii (TerioBoi, €JIeKTPUYHOI, SJIepHOi), MPOMHUCIOBA
CHUPOBHUHA JIJI1 BUPOOHUIITBA, OY/IIBEIBbHUN MaTepian 1 CUpOBHHA JIJIsi OyiBEIIBHOTO
BUPOOHUIITBA.

KopucHuMu konajuMHaAaMH TPUNAHATO BBaXXAaTH CKYMYEHHS METAJEBHX,
HEMETAJIEBUX 1 MaJbHUX MPOAYKTIB, 1[0 MOXYTh OyTH BUKOPHCTaHI SIK MiHEpalbHa
CHUpPOBHUHA.

Cepen KOPUCHUX KOMAJIWH OPIEHTOBHO MOXHA BUAUIMTU AEKILIbKA KAaTeropii

(tabm. 4.1.2.1).

Tabmums 4.1.2.1 - Knacugikamis KopucHHX KONAJIHH

[TanuBHI :
- . Hewmeranesi
Meranu OpraHIYH1 SnepH1 pecypcu
pecypcu
pecypcu
Fe, Cr, Mn, Ni, | Hadra, U, Th, Ra Imc, Oapwur,
Al, Zn, Cu, Pb, IPUPOTHUH ras, cipka,
Sn, Au, Ag BYTULIS,  TajlbHI dbochopuru,
CJIQHI araTUuTu

JIxepena 1 HOCIi KOPUCHUX KOMAJIWH — TIPChKI MOPOJU, MIHEpAIH, OPraHiuHa
pedyoBHHA, TOOTO BCe Te, 11O CKIamae Jitochepy 1 0OYMOBIIOE PI3HOMAHITHICTD ii
PEYOBHHHOTO CKJIATY.

B wunHimHIA yac B cBiTi BugoOyBaeThcss Oinst 400 BumiB MiHEpalbHOI
CUpOBHHH. B OCHOBHOMY II€ MaJibHI KOPUCHI KomanuHu (HadTa, Ta3, KaM'sHe 1 Oype
Byrusi) — 85% cBitoBoro BuaoOyTKy. binbmie 10% 3aiimae BumoOyBaHHS
KOJIbOPOBUX 1 YHOPHUX METAJIIB.

KopucHi konanvHu BXOJATh 10 CKJIaay PI3HOMaHITHUX MIHEPAJB, CEpell SIKUX
MO’XHA BHWJIUIMTH TakKi TOJOBHI KJIacH: CaMOpPOJHI METaJIM, CHIIIKATH, OKCHJIH,
kapOoHatu, cynbdiam, ceneHigw, Tenypuau, Gocharu, cynbdaru, Xpomarw,
Moumi0OaTi, Bosbppamaru. [CHYIOTH BiJOMOCTI, 3rigHO SKkuM B ckiaai 2000 BimomMux
MmiHepaiiB Tiibku 45 eneMmeHTiB € ocHoBHuMH. Taki exementu, sk Ca, Fe, Al, Mg,
Na, Cu, Pb, Mn, As mictarbcs 6inbmr Hixk B 100 minepanax. Jlecars enemenTis — U,
Ti, Sb, B, W, Zn, Ag, Ni, Ce, Nb — Bxoasts 10 ckiaay 50 miHepamiB. MeHII HIX B
10-tu minepanax 3yctpivaerbest Sc, Cd, Cs, Ge. B3araii He yTBOPIOIOTh CAMOCTIHHHX
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midepaniBe Hf, In, Rb, BoHU 3yCcTpid4arOThbCsl TUIBKK Y BUTJIS/I JOMIIIOK B TPCHKUX
nopojax.
CyKynHICTh €JEMEHTIB 1 MiHepadiB B 3€MHIM KOpi, IO Ha JaHOMY pIBHI
PO3BUTKY HAyKH 1 TEXHIKM €KOHOMIYHO BUT1IHO PO3POOIISATH, HA3UBAIOTHCS PyAAMMU.
CKkymyeHHsI pyJl yTBOPIOIOTH POIOBHIIIA.
KopucHi konaiauHu BIAHOCSTH 10 IPUPOJHUX PECYPCIB, SIKI HE BiTHOBIISIFOTHCSL.
B 3B's13ky 3 THM, 1110 c(epa ix 3acTOCyBaHHS BECh Yac MOMMPIOETHCA 1 TOTpeda B HUX
0e3ynmMHHO POCTE, BUHUKAE 3arpo3a ix roctporo AehiluTy BXEe B HaUOIMKIOMY
MaiiOyTHBOMY.
Po3paxoBano, mo 3 kiHng 50-x pokiB XX crtopiuys 3 Haap 3emil 3400yTO
NPUOIM3HO CTIIBKM MiHEpaJIbHOI CHUPOBHHH, CKUJIBKH OyJ0 BHUTPA4Y€HO 3a BCIO
nonepeHto ictopito moacta. [lopiuno 3 Haap 3emmi 3m00yBaeTbes o 100 mups.
MIHEpaJIbHUX PECYPCIB.
Jlns 3a0e3nedyeHHs] palioHaIbHOr0, KOMIUIEKCHOTO BHKOPUCTAHHS Hanp IS
3aJI0BOJICHHSI TOTPE0 CYCHIIBCTBA Yy MIHEpaJIbHIM CHUPOBHHI, OXOPOHU HaJp,
rapaHTyBaHHS O€3MeKH JI0eH, HABKOJMIIHHOTO MPHPOJHOTO CEpPEAOBHINA TPHU
KOpUCTyBaHH1 Hagpamu 24 munHa 1994 poky O0yB npuitHsaTuii Kogeke Ykpainu npo
HaJpa.
OCHOBHI HaNIPSIMKU PalliOHAIbBHOI'O BUKOPUCTAHHS MIHEPAJIbHUX PECYPCIB:
— HEOOXIJTHICTh PO3POOKU TEXHOJIOTIA palioOHAIbHOTO BUAOOYTKY KOPUCHUX
KOIAJIUH 3 OUIbII 3HAYHUX TJIMOUH 1 KOMIUIEKCHE 1X BUKOPUCTaHHS;

— OTpHUMaHHS MIHEPaAJIbHOI CUPOBUHM 13 OLIHUX PYI;

— 3amiHa Je(IUMTHUX MarepiajaiB  Oulbll JAOCTYIHUMHU 1 IIHPOKO
PO3MOBCIOIKEHUMU;

— PO3MIMPEHHS 3acO01B PEHUPKYJISALIi 1 BTOPUHHOTO BUKOPHUCTAHHS JIEIKUX
METAaJIB;

— OTpHUMAaHHS CUPOBHHHU LUISIXOM XIMIYHOT'O CUHTE3Y;

— PO3IIMPEHHS BUPOOHUIITBA IITYYHUX OyHiBEIHHUX MaTepiamiB (IerJiu,

0eTOoHY), BOTHEYIIOPIB, alIMasiB, pyOiHiB, a30ecTy, rpadiTy Ta 1HIIHX;

— BHUKOPHWCTaHHS COHSIYHOI €Heprii 1 eHeprii SAEPHOTO CUHTE3Y B SIKOCTI

OCHOBHHMX JDKEpeJl eHeprii;

— po3pobOKa 3aco0iB 3a e(EKTUBHUM BJIOBJIFOBAHHSIM I[IHHUX KOMIIOHEHTIB 3

ra3onoAi0HUX 1 PIKUX BiJIXOJIB POMHUCIOBOCTI, TPAHCTIOPTY, TTOOYTY.

4.1.3 3HaveHHs IPpyHTIB. BiuiuB Ha rpyHT
Pi3HOMAHITHMX YUHHUKIB

IpyHTOM Ha3MBAaIOTH IOBEPXHEBHII AP 3€MHOI KOPH, 3MIHEHMI ITiJl BILIMBOM
KUTTEAISUIBHOCTI OPraHi3MiB, Ha IKOMY POCTYTh Pi3HOMaHITHI pociuHu. Ha BigMiny
BIJl TIPCHKUX TMOPiA TPYHT XapaKTEPU3YETbCS CHEHUPIYHUM CKIaJA0M MIHEpPATbHUX
PEYOBHH 1, TOJIOBHUM YHMHOM, HAsBHICTIO OPraHiYHMX PEYOBHH — I'yMyCy. IpyHT
O€3yIMMHHO 3MIHIOETHCS MiJ] BIUIMBOM KJIIMaTy, O10JIOTTYHUX YMHHHUKIB Ta JIISUTBHOCTI
JTHOAVHU.
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[pyHTH MOKPUBAIOTH MEPEBAXKHY YACTHHY MOBEPXHi CyIli, 3a BUHATKOM
TEPUTOPIi, IO 3aWHATI JTHOJOBUKAMH 1 BIYHMMHU CHITaMH, IyCTEIISIMH, CKEIISIMHU,
MicTamu 1 mignpueMcTBaMu. Bes mmoma cymri - 14800 muH. Ta, 3 HUX 28% 3aliHATO
micamu, 17% - mykamu, 10% - 30panoro 3emuiero 1 45% - iHmoro cymero. JlroguHa
BUKOPHUCTOBYE Oub1I 55% cymu, B ToMy ymcii 65m3bko 12-20% - mix piio.

B Vxkpaini Hamiuyerbest mpubau3zHo 650 pi3HOBUAIB IPYHTIB, SIKI MK COOOIO
PI3HATHCS MIHEPAJIOTIYHUM CKJIaJ0M, BMICTOM TyMycy, (I3MYHUMU Ta XIMIYHUMH
BJIACTHBOCTSAMHU. HalO1IbIl MOMMPEHUM TUTIOM IPYHTY Ha YKpaiHi € YOpHO3EeMH —
HaWOUIBII POAIOYI IPYHTH, 3 BUCOKHM BMICTOM rymycy (4-6%). IIpuponi nust toro,
1100 YTBOPHUTH IIap TyMycCy 3aBTOBIIKH 1 cM, ToTpioHO 25-80 pokiB.

IpyHT Mae ayke BelIHMKE 3HA4eHHs s OGiocepy SK ILIJIOro, a TaKoX s
rOCIOIAPCHhKOT AISTILHOCTI JIIOIUHMU:

- IPYHT € HalBaXIUBIIIOK YacTUHOK Olochepu, sKa BIIPIZHAETHCA
HAalBUILOKO IIUJIBHICTIO JKUTTS 1 HAWMOUIBIIOW TE€OXIMIYHOK EHEPri€l0 KUBOI
pPEUOBHUHY,

- IpyHT Oepe ydacTb B TI'€OJIOTIYHOMY KpPYrooOiry: BHHECEHHS PO3YMHHUX
KUBWJIBHUX €JIEMEHTIB 3 IPYHTY B CTPYMKH, MOPsI 1 OK€aHH, JI¢ BOHU BIIKIAAAI0ThCA
B TOTYXKHI IIJIACTH OCAJIOBUX TOPIJ, a MICJHS [bOro 3'SBISIOTHCS Ha MOBEPXHI,
BUBITPIOIOTHCS, & TAKOXK 3HOBY MOXYTh OyTH BUKOPUCTaH1 pOCIHMHAMM,

- TpYHT 3a0e3nedye HasBHICTh POCIMHHOCTI, sSIKa € OCHOBOIO 1CHYBaHHS
TBApUHHOTO CBITY,

- IpyHT Oepe y4acTb B O10JOTITYHOMY KpPYroo0iry pedoBHHH 1 €HEprii: Micis
BIJIMUPAHHS OpPTaHiYHA PEYOBUHA HAJIXOIUTh Yy IPYHT, PO3KIIAIA€THCSA 3a JOTIOMOTOIO
MIKpPOOPTraHi3MiB, MPU LbOMY 3HAaYHAa YacTHMHA E€JEMEHTIB MNEepeXOoJuTh B (popmu,
JOCTYITHI JIJIsl 3aCBOEHHSI POCIMHAMU, a JJajil 3HOB MEPEaeThCsd HACTYITHUM JIAHKaM
TpO(IYHUX JIAHITIOTIB, TAKUM YHUHOM Yepe3 TPYHT MOETHYIOTHCS BC1 KOMIIOHEHTU
6iocdepu, yTBOPIOIOYH TaM CKJIaJHYy 010KOCHY CUCTEMY,

- 3 IPYHTOM 0O€3MOoCcepeIHbO 3B's13aHa BCS TOCIOAAPChKa TiSIIbHICTD JTIOJIUHHA —
xJ1100pO0OCTBO, TBAPWHHHUIITBO, JIICOBE TOCIOAAPCTBO, OYAIBHUIITBO MICT, JOpIT 1
IIPOMHUCIIOBUX CIIOPY/I.

PoJib MiKpoe/IeMeHTIB B JKUTTEAisSNILHOCTI OprafisMiB. IpyHTH € OCHOBHUM
MOCTAYaJIbHUKOM HEOpPraHIYHUX E€JIEMEHTIB y OIOTHYHI CUCTEMHU. 3 MIKPOEJIEMEHTIB
0COOJIMBO BEJIMKY pOJb BiairparoTs Mn, Cu, Zn, I, Mo, B, Cr, Co, Ni Ta inmi. Boru —
HalBAXXJIMBIIIA CKJIAJI0Ba YacTMHA (pepMEHTIB, TOPMOHIB, BiTamiHiB. Henmomik ix B
CEpellOBUIIl BUKJIMKAE PI3ZHOMAHITHI 3aXBOPIOBaHHS y pOCIMH a00 TBapuH.
Bcranoneno, mo B, V, Zn, Cu cnopusiors KpamoMy BHUKOPHCTaHHIO CBITJIa
pociuHaM# B X011 ()OTOCHMHTE3Y, BIUIMBAIOTh HA BYTJIEBOJHHI OOMiH, MOCHIIIOIOTH
OKHUCIIIOBAJIbHI TIpolecH, OepyTh ydacTb B CHUHTE31 OUIKIB, CHOPUSIIOTH YTPUMAHHIO
pociuHamu Boau. Mo, V, Mn, Os O6epyTh y4acTh B cielu(piyHUX peakiisx ¢ikcarrii
a30Ty PI3HOMaHITHUMH BHJaMu a3oTodikcyrounx Oaktepiii. Mn, Si, Co, B, Li, Cu
M1IBUIIYIOTH CTIHKICTh POCIIHH JI0 3aXBOPIOBAHb.
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BruiuB Ha ITPpYHT Pi3HOMAHITHMX HETATUBHUX YMHHMKIB

Epo3is rpyHTiB — 11¢ pyliHyBaHHS 1 3HECEHHS TPYHTOBOTO MOKPOBY MOTOKAMH
BOAM, TOBITps, Jpoay. [lpupomnuii mpouec eposii IPYHTIB 3aBXKAU ICHYBaB Yy
IPUPOJ1, MPOTIKAE BiH MOBOJI 1 Maike HEMOMITHO (reojioriyHa eposis). [IIBuakicTs
[LOTO MPOLIECY TAKA XK, SIK 1 IPYHTOYTBOPEHHS.

Ha Big3Haky Big OpUpOJHOI €po3ii, MPHCKOpEHa cydacHa epo3is IPYHTIB
oOyMOBJIEHa  HEpAIllOHAJIBHOIO  EKCIUTyaTalll€el0  IPYHTIB TpPU  arpapHoMy
3eMJieKopucTyBaHHl. Haa3BuyailHO 1HTEHCHBHOIO € €po3isi Ha OpHUX 3eMJISIX Ta
BUOMTHUX  TacoBWIax. Temmu 1 MacmTabm  €poO3iMHMX  MPOIECiB  Ha
CUIbCBKOTOCTIOAAPCHKUX  3€MJIIX  3aJiekaTb Bi BHUAYy  BUPOIIYBaHOI
CLIbCHKOTOCTIOAAPCHKOT KYIbTYPH, pelbedy MICIEBOCTI, TUITY TPYHTOBOTO MOKPHUTTS,
3aCTOCOBYBAaHUX TEXHOJIOTIH Ta TEXHIYHUX 3ac001B OOpOOITKM IPYHTIB 1 IMOCIBIB.
Po3rani BoaM IOPIYHO BUHOCSTH 3 JIAHIB B PIKM 1 MOPS THCSYl TOH I'PYHTY, SIKH
MICTUTh a30T, Qocdop, Kalblii, Kamid, CipKky. Bpoxkail Ha Takux TIpyHTax
3MEHIIYEThCS B 3-4 pasiB.

CuUIIbHOIO BBAXKAETHCS €po3isl, KOJIU 3MHUB IPYHTOBUX Mac nepeBuurye 50 T 3 1
ra 3eMeJbHOT TUIOII Ha PiK, cepenHboro — 25-50 1/ra, nyxe cnaboro menmie 12,5 1/ra.
[Ipu cuibHIN epo3ii 3 MOBEpPXHI BUKOPUCTOBYBAHOI 3€MENBHOI IJISHKH IIOPIYHO
3MHUBAETHCS S-MUTIMITPOBUM miap IpyHTY, ado 12,5 cm 3a 25 pokis. [liBMeTpoBwHii
IrYMYCOBUI IIap YOPHO3EMY MPUPOJHUM LUIIXOM YTBOPIOEThCSA MPHUOIN3HO 3a 3,5-4
TUC. pokiB. Epo3is Mmoxe 3pyiHyBath ioro 3a 100-200 pokis.

Jlo mouatky 3emMiaepoOChKOi KyJIbTYpH IUIOIIA MPUIAATHUX JJISI CUIBCHKOTO
rocroJIapcTBa PoOJIOUUX 3eMeNb Ha IUJIaHET1 cTaHoBWiIa Oau3bko 4,5 mupa. ra. Huni
iX 3anummioch jguiie 2,5 mipa. ra. Tooto 3a 10 Tuc. poKiB BUKOPUCTAHHS JIFOIUHOIO
3eMEeJIbHUX PECYpPCIB, TJIOIIA NMPUAATHUX ISl OOPOOKHU YTiJib 3MEHIIUJIACA Maiike Ha
2 mapa. ra. Lle o3Hauae, 110 JIFOJCTBO MIOPIYHO BTpavaio, B cepeanbomy, 200 Tuc. ra
OpHHX 3€MeJlb. 32 OCTAaHHE CTOPIUYS Yepe3 epo3ii0 y CBITI OYJI0 BUBEJIECHO 3 000pOTY
23% 3emenb, 1m0 00pOOIISIIOTHCS.

Boana epo3iss Moxxe OyTH IIJIOCKICHOIO 1 SipoBOr0. BHacmigok Toro, o
MOBEPXHSA 3eMJIl HE € i7IealIbHO PIBHOIO, MPU TUIOCKIHHIN epo3ii BiI0OyBA€ThCS 3MUB
IPYHTY CTpyMKaMH Tajoi, JomoBoi abo JuBHEBOI Boau. Ha mepmux cramaisx BoHA
MaJo TIOMITHa, aje TIOCTYNOBO Bi0YBAa€TbCs 301AHIHHA IPYHTY IKUBUIHBHUMHU
peUYOBMHAMHU — II€ MPU3BOJUTH 10 TMOCTYIOBOTO 3HUKHEHHS POCIMHHOCTI 1 IIe
OUIBILIOTO MPUCKOPEHHS MPOIeCy pyHHYBaHHS IpyHTY. SpoBa epo3sis —popma BoIHOT
€po3ii, KOJIU MpU BEIUKHUX yXWJaX MOBEPXHI 1 HA JOBTUX cHajax ApiOHI CTPyMKHU
3JIUBAIOTHCSl B €IMHUN TOTIK, 110 ODKUTH IMiJI YXWJI; BIH MOTJIUOJIOE JTHO, TiIMHBAE
Ooeperu 1 yTBOprOoe Oaiipak. SIpoBa epo3is PO3BUBAETHCS JyXe€ IIBUIKO. [HKOIM
HIBUIKICTh YTBOpPEHHS OailpakiB nocsirae 25 M Ha pik. OpgHa 3 HalOUIbII
HeOe3neyHux (opM BOIHOI €po3ii B ropax — cejieBl MOTOKH 1 3CYBH, TPUUHUHOIO STKHX
€ BUPYOyBaHHS TIPCHKUX JIICIB 1 BUTIAC Xy100U, SIKa pO30MBA€E PATUIIMUA POCIUHHUM 1
IPYHTOBUH ITOKPOBH.

PyiiHyBaHHA TpyHTy MiJ BIUIMBOM TPAHCIOPTY, 3€MIICPUHHUX MAIIUH 1
TEXHIKH Ha3UBAETHCS TEXHIYHOIO €pPOo3i€lo.

67



B pesynbTaTi €po3ii yTBOPIOIOTECA Pi3HI hopmu penbedy: mpoMoinu, Oaiipaku,
oanku. B CHJI mopiuno BUBOaUTHCA 3 JaAy Onau3bko 50 THc. ra pijui 1 KOPMOBHUX
yTi]Ib.

BropunHe 3acosienHsi i 3a0arHioBaHHs. LI sBIeHHS ™OB’s3aHHI 13
3pOIICHHSIM  3€MeJb. 3polryBaHl 3emuli  jaioTh Onu3bko 30%  mpomykiii
CUTBCHKOTOCTIOAAPCHKUX POCIHH, alle CTBOPEHHS IITYYHUX BOAOWM, MEIIOPATUBHUX
BOJIOBO/IIB, 3POILIECHHS BEJIUKHUX TEPUTOPIN MOPOKYIOTh PsAJl HETaTUBHHUX SIBHIL,
TaKuX SK MIJHATTS PIBHA TIPYHTOBUX BOJI, 3MiHA IXHBOTO XIMIYHOTO CKJIATy.
Cepito3ny mpoOsieMy JUisi Cy4aCHOTO 3pOIIYBaHOIO XJI100poOCTBa sIBJsiE BTOPUHHE
3aCOJICHHSI TPYHTIB. 3aCOJICHHS IPYHTIB - 1€ MIJBUIICHHS Y MOBEPXHEBHX IIapax
IpyHTYy KoHIeHTpaiii com NaCl, o moripirye poarodicTs IpyHTY. Lle BigOyBaeThes
yepe3 HaJMIpHE 3pOILICHHS 3eMeNb. Y CBITI IUIOLII 3aCOJICHUX 3€MENb CKIaJat0Th HE
mentre 20-25 muH. ra.

HannuimkoBo BOJIOTMX IPYHTIB, sIKI IOTPEOYIOTh OCYIIEHHS, 1€ OUIbIIe, HIXK
IPYHTIB, 1110 BUMAraroTh 3pOIllIE€HHs. BoHM 3aiiMaloTh COTHI MUIbHOHIB reKTap, ix HE
MO’KHa BHKOPUCTOBYBAaTH B CUIBCBKOMY TOCHOJApPCTBi. 3a JABAALSTH POKIB IUIOIIA
NEPE3BOJIOKEHUX 3€MelIb Ha YKpaiHi 301p1ImIack Ha 1 MilH. ra.

Bruine MiHepaJbHMX 100pHMB, NECTUUMAIB TA iHIIUX XIMIiYHMX PEYOBHH HA
IPYHTH. 3 METOI TIJIBUIIEHHS POJIOYOCTI TIPYHTIB 1 30UIbIIEHHS BPOXKaiB
CUIbCHKOTOCTIOAAPCHKUX  KYJIBTYp JIIOJIMHA CBIIOMO BKJIIOYa€ B  O10JOTTYHHIMA
KpyrooOir Ti abo iHII XIMiYHI eleMeHTH (MiHepaibH1 A0OpHBa), 110 HEOOX1aH1 AJis
JKUBJICHHS POCIMH 1 TBAapuUH. 3aBASKH I[IbOMY BIiH 30UIBIIYE EKOJIOTTYHY
MPOIYKTUBHICTh IPYHTIB. B TOM e yac BiH 3MIMCHIOE psJl 3aXOAIB, IO CTBOPIOIOTh
OUIBII COPUATIMBI YMOBH JUIsl AKUBJIEHHS, POCTY 1 PO3BUTKY pOCIHH. B pe3ynbrarti
aKTUBI3YETHCS JISJIBHICTh KOPUCHOI MIKpO(IOpH, MIJBUILYETHCS JOCTYIHICTD IS
pPOCIIMH €JIEMEHTIB JKUBJICHHSA, IPYHT 30aradyerbcs a3oToM, (ochopom, Kaiiem,
KaJIbLIIEM Ta IHIIMMU eneMeHTamMu. OJHaK, BHECEHHS HAaIMIPHUX 103 MIHEPATbHUX
noOpuB 3aBAae 30UTKU MPUPOJHOMY CEpPENOBUILY. MiHepalibHI PEYOBUHHU HE
MOBHICTIO BUKOPUCTOBYIOTBHCSI POCIMHAMMU, HAUIUIIKU MOTPAIUISIIOTh Y BOJOCXOBUIIA
1 3a0pynHOI0Th iX. KpiM TOro, B camMux pOCIHMHAX HAKOMUYYEThCS Yy HaIMIpHIN
KUIBKOCT1 HITPOTEH, IO POOUTH Xap4OBl KyJbTYpHU HEOE3NMEYHUMHU ISl 370POB’S
JOAVHU.

[Mectutiuau (repOinmau, THCEKTULUIU, nedoiaHTH, (YHTINUIN) MPU3HAYCHO
JUTSL 3aXUCTy POCIWH BiJl PI3HOMAHITHUX MIKIAHWKIB 1 Mapa3wTiB, A OOpPOTHOU 3
MEePEeHOCHUKAMU 1H(PEKIIMHUX 3aXBOPIOBAHb 1 Oyp’THUCTOI0 pOCIMHHICTIO. ChOTO/IHI
y cBiTi Ha | ra piumn BHocuTbes 300 kr xiMiyHUX 3aco0iB. OpHak B pe3ysbTaTi
TPUBAJIOTO 3aCTOCYBaHHS TECTULMIB B CUIBCBKOMY TOCIOJAPCTBI, MEIUIIMHI
(6opoThba 3 MEpEeHOCHHKAMH XBOPOO) Maiie BCIOJM BII3HAYAETHCS 3HUKEHHS iX
e(EeKTUBHOCTI Yepe3 PO3BUTOK PE3UCTEHTHUX (CTIMKUX [0 JaHOTrO Ipernapary)
IIKITHUKIB 1 PO3MOBCIOPKCHHS «HOBUX» HIKIIJIMBUX OPTaHi3MiB, MPUPOIHI BOPOTH i
KOHKYPEHTH SIKUX OyJW 3HUIICHI MECTHIMAaMHU. [3 3arajgbHO O10JOTIYHHMX TO3HIIINA
PE3UCTEHTHICTh MOKHA PO3MJIAJATH SK 3MiHY MOIMYJISIIN B pe3yapTaTi Mepexoay Bif
HECTIUKOTO IITaMy JO CTIMKOTO IITamMy TOTO K BHAY, BHACIIIOK BimOopy,
BUKJIMKAHOTO TiecTuiuaamu. lle sBumie 3B's3aHe 3 TeHETUYHUMU, (Di310JIOTIYHUMH 1
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O10XIMIYHUMU MepEeTBOPEHHIMU OpraHi3MiB.
3 BeIMYE3HOI KIJTLKOCTI KOMax MIKiuBuMU € juiie 0,3%, 1110 cTaHOBUTH MIPUOIM3HO
5 Tuc. BumiB. Y 250 BuIIB BHSBICHO PE3UCTEHTHICTh A0 mnectuuuaiB. lle
MOCIUTIOETHCS SIBUIIIEM NEPeXPecHOl Pe3UCTEHTHOCTI, siKa TOJsATaE B TOMY, IO
MiJBUIICHA CTIAKICTh 1O [1i OAHOTO MpemapaTy CYMPOBOJKYETHCS CTIHKICTIO 10
CTHOJy4YeHb 1HIMX KiaciB. [lecTuimam BONIOAIIOTh CIPOMOKHICTIO HAKOITUIYBATUCS B
pociaMHax 1 opraHi3mMax TBapuH 1 jrofeil. Jleski mpenapatu MOXyThb 30epiraTucs B
0iocdepl TpUBaNIHi yac 1 MOTPAIUIATH B XapyoBi JAHIIOTH Jtojiel 1 TBapuH beamipHe
3aCTOCYBaHHS TECTUIUIIB HEraTUBHO BIUIMBA€ HA SIKICTh IPYHTY. Jly>ke BaKIMBO
CTBOPIOBATH 1 3aCTOCOBYBATH TUIbKH TI MpeINapaTu, CTIMKICTh )KUTTS AKUX HEBEJIUKA -
BUMIPIOETHCS THXKHIMHU 200 MICSIISIMU.

3a CTymeHeM WIKIJUIMBOCTI ¥ BIPOT1IHOCTI MPOHMKHEHHS /10 IPYHTY XIMIYHI
PEYOBMHHU PO3TANIOBYIOTHCS Y HACTYIMHIM MOCHIIOBHOCTI: TECTHUIUAI Ta iX
METa0oJIITH, BaXKKI MeTand, HAPTONPOAYKTH, CIPYUCTI CIOIYKH, PEYOBUHU
OpraHiyHOro cuHTe3y Touo. Oco0IMBO HEOE3NEYHUMU 3 BAKKUX METAIIB € PTYTh,
CBUHEIb, KaJMiii, IMHK, MiJb. [pyHTH MarOTh 31aTHICTh HAKOTIMYYBaTH Pali0aKTHBHI
PEYOBHHHM, OyXKE TMOMMPEHUM € 3a0pyJHEHHS TPYHTIB KaHIEPOTCHAMH THITY
MOJTIIUKTIYHAX apPOMATHYHUX BYTJIEBOAHIB. OCHOBHUMH JDKEPEIaMH KaHIIEPOTCHHUX
3a0pyHEHb € BUXJIOMHI ra3u JIBUTYHIB aBTOMOOUIIB, TPAKTOPiB, TEIJIOBO31B, JITAKIB,
a TaKO’K BUKW KOTEJICHB Ta MPOMUCIIOBHX IIITPHEMCTB.

Bnimue arMocepHUX KHCJIOTHHUX omaaiB Ha rpyHTH. OpHa 3 HaWOUIBII
rOCTpUX II00ATBHUX MPOOJIEM Cy4aCHOCTI — I1€ MmpobiieMa 3pOoCTaro40i KUCIOTHOCTI
aTMOC(EpHHX OMaiB 1 TPYHTOBOTO MOKPOBY.

TepMiH «KHCIIOTHI JOII» OyB BBEICHUN aHTINMCHKHM XiMikoM A.CMiTOM
om3pko 100 pokiB TOMY, KOJIM BiH BHUSIBHB 3aJICKHICTh MIXK pIBHEM 3a0pyTHEHHS
aTMocdepu Hal MaHyecTepoM 1 KIIbKICTIO omajiiB. He3abpyaHeH1 onaau MaroTh caMi
no co0i ciabKo KUCIYy peakiilo 3a paxyHokK mpucytHocti y moBitpi CO,
(pH = 5,5-6). IctoTHe 3a0pynHenHs atMocdepu kucaumu razamu (SO, CO,, NO,,
H,S) me Oinbiie 3cyBae pH cepenoBumia niBopyd. Hanpukian, B JesKuX perioHax
(Hinepmanau) 3apeectpoBano omanu 3 pH = 3,8. 3aranpHa miomia TepuTopii, 110
3HAXOJUTHCS 1] BIUIMBOM KHCIuX nouliB y [liBHIuHIN AMepui 1 €Bpori, ckiaangae 5-
10 MutH. KM,

KucnotHi jo1mii BUHUKAIOTh B pe3yJibTaTi rOCMOAAPCHKOI AiSIIBHOCTI JIFOJAUHU
(pu cnadroBaHHI CIaHIB, HAdTH, BYTriuIs, razy). KucioTHi okcuau, ki HAAXOMSTh
B arMmocdepy, MEpeHOCAThCS Ha BETUKI BIJICTaHI, B3a€EMOIIOTH 3 BOJOK 1
MIEPETBOPIOIOTHECA B PO3YMHU CIPYUCTOI, a30THUCTOI, CIpYaHOi, a30THOI, BYTUIBHOI,
CIpKOBOJHEBOI KHCJIOT. KucnoTu BHMamamTh y BUIJISIAI KUCIHMX JOIIIB Ha CYIIY,
HECMIPUSTIMBO JIIOYM Ha POCIUHHM, TIpyHTU. [IpupomHa pomIOYICTh TPYHTIB
3HIDKYETBHCSI: BOHHM IIBUJKO BUCHAXYIOTHCS BHACHTIJIOK BUMHBAHHS COJIEH Kamiro i
MarHiro, BpOXaWHICTh HAa TakWX IpyHTax manae Ha 3-8%. KucinotHi pomr
BUKJIMKAIOTh MIJKUCICHHS HE TUIbKU MOBEPXHEBUX BOJI, ajie 1 MOBEPXHEBUX OOpIiB
IPYHTIB, KUCJ1 BOJM 3 MOTOKaMH BOJM PO3MOBCIOKYIOTHCS Ha BECh I'PYHTOBUU
npodib 1 BUKJIUKAIOTh 3HAYHE T1IKUCICHHS IPYHTOBUX BOJI.
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3a0pyjaHeHHs1 IPYHTIB TBepAMMH Bigxoxamu. [HTEHCMBHE BHKOPHUCTAHHSA
MIHEpaJIbHOI CHPOBUHU CYIPOBOKYETHCS YTBOPEHHSIM BEJIMKOI MacH TBEPAUX
BIJIXOJIIB 1 MMPOMUCIIOBUX BHKHUIB Ha BCIX CTaisfiX HOTO BHIOOYTKY 1 MEpEpOOKH.
KinpkicTh BixoniB OyBa€ MEpEBHINY€E KUIBKICTh OTPUMAHOI MpOAyKIi. Piune
CTHIOKUBAHHS MiHEpaJIbHOI CUPOBUHU y CBITI ckiagae 01u3pkol100 mupa. 1, a obcsr
BigxoziB BupoOHunTBa — 40-50 - mupa. T. ['onoBHa Maca BiIXO/iB yTBOPIOETHCS Ha
HiANPUEMCTBAX TAKUX Taly3ed MPOMHUCIOBOCTI: TIpHUYOM00yBHOI, 30arauyBajibHOI
(BimBanmmM, TIIJIaKW), YOPHOI 1 KOJBOPOBOi MeTamyprii (IIUTaKW, TIUIAMH), Y
MamuHOOyAyBaHHI (CTPY’KKa), XIMIYHOI (BIIXOIM OPTaHIYHUX BUPOOHUIITB), JIICOBOT
1 1epeBOOOPOOHOI.

Oco0nuBO ciiJ] BIJ3HAYUTH HETaTUBHUM BIUIMB, SIKMM YMHUTH HA HABKOJIUIITHE
cepeaoBuIIe po3poOKa KOPUCHUX KOMAJIWH BIAKPUTUM a00 MIaXTHUM 3acO000M. 3MiHa
penbedy TMOBEpXHI BIIOYBA€ThCS BXKE MiJ Yac PO3BIAYBaHHS KOPUCHUX KOMAJIUH
(3abarHtoBaHHs IpyHTY). OCOOIMBO BEIUKOI IIKOAM HAJla€ CKIIAJlyBaHHS MOPOMKHIX
NOpOJ Y TEPUKOHH 1 BIABAJIH.

barato BigxomiB AaroTh 1 MeTanmooOpoOHi 3aBogu (40-50% wmerany iue B
CTPYXKKY).

3pocTaHHS MICT 1 HapOJAOHACEICHHS 301UIBIIIIO KIJTBKICTh MOOYTOBUX BIIXOIB
(ckJ10, TITACTMACOBA 1 MMarepoBa yImakoBKa).

3pocia KUIBKICTh TBEPAUX BIAXOJIB B 3B'S3KYy 3 MEXaHI3alll€l0 CLIbCHKOTO
rocrnojapcTBa (crapa ryma, 3HOIIEHE OOJaJHaHHSA 1 3am4yacTUHU, JACPEB'sHA,
MeTalieBa 1 IIaCTUKOBA Tapa).

Bigxoau miAnpueMCTB YOPHOI 1 KOJIbOPOBOi MeTanyprii. Ilo migpaxyHkam B
TBEpAUX BIAXOJax (ILIamax) MiANPUEMCTB YOPHOI METANyPrii BMICT 3alli3a AOCATAE
50%. 3 xoxuux 4,7 T TBEpAUX PEUOBUH, HEOOXITHUX JIsi BUPOOHUIITBA, BIJIXOIU
cknagatoth 0,4 T. B KonbOpoBiii MeTamyprii B 3B'I3Ky 3 OUIBIIMM BUXOJOM IUIAKIB
e mokaszHuk 3HayHo Bumie — Big 10 mo 200 T ma 1 T orpumaHOrOo Merany.
He3Bakaroun Ha 3HAYHO MEHIN MacIITaOW Ii€i ramgysi, KUIbKICTh BIIXOAIB B HIU
npUOJIM3HO Taka X, SK 1 B YOPHIN METanyprii, mpu 1bOMY BiJIBAJIM MICTSTh Macy
IIHHUX KOMIIOHEHTIB (Zn, Pb, Fe, Cu), yacTo iX BMICT y BijJiBajlaX BHIIE, H)K B THX
pyJax, 1o BUKOPUCTOBYIOTHCSI.

B MammHoOy1yBaHH1 TBEpAUMHU BIAXOAAMHU €:

- aMopTH3alliiHuii OpyXT (3aMiHa 3HOIICHHWX JeTajei, MOJCPHI3aIIisa

oOJagHaHHS, HACIIJIKK KOPO3ii),

- TUpCa, CTPYXkKa, OKaJIMHA, OOPI3KH METaly MpPU BUPOOHUIITBI MPOKATY 1

MexaHI14Hii 00po01Il Ha BepcTaTax,

- [UIaKW B JIMBaPHOMY BUPOOHUIITBI.

3BUUYaliHO Maca BiJIXO/IB B MAIIMHOOYIyBaHHI 3HaXOAUTHCA B Mexkax - 260 kr
Ha |1 T MeTany, Ha JeAKUX MmianpueMcTBax nocsarae 50% Bim Bciei Macu MeTaiy.
Benuka KUTbKICTh TBEPAUX MaTepialliB MICTUTHCS B IJIaMaxX BiJICTIMHUKIB OUYMCHHUX
CHIOPY/I 1 MPOKATHUX IIEXIB.

[IpomucioBi  TBepAal  BIAXOAM  YMOBHO  MOXHA  MOAUIMTH  HA
2 KaTeropii: OCHOBHI BI1IXOAW BHUPOOHUITB 1 CYyHmyTHI BiAXoau BHUPOOHMUUTB. [lo
OCHOBHHX BIJIXOJIIB METAJIOOOPOOHUX TIEXIB 1 MUIBHUIIh MAITMHOOYAIBHOTO 3aBOTY
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BIJIHOCSITbCS: METaJleBa CTPY)KKa, OKaJIMHA, LUIAMH, [UJIAKWA, BIIXOIU JE€PEBUHH,
mjacTMac, Tymu. Jlo CymyTHIX BIJIX0J/1B BUPOOHHIITB BIIHOCATHCS BIJIXOJM PEUOBHH,
101(0) 3aCTOCOBYIOTHCS npu MIPOBEICHHI TEXHOJIOTTYHUX MIPOIIECIB.
Bonu MoxyTh OyTu TBepaumu (abpas3uBH, MOILI, Tapa), piAKUMHU (BiAMpabOBaHi
Macia, MaCTHJIBHO OXOJIOJIKYIOUl, TPaBUIbHI PO3YMHH), Ta30mogiOHUMu (Ta3u o
BIIXOJISTB).

B 3anexHOCTI BiJl BIUIMBY Ha HAaBKOJUIIIHE CEPEIOBUIIE MPOMHUCIOBI BIAXOAU
pO3MOAUIAIOTECS Ha TOKCHMYHI 1 HeTokcuuHi. (OCHOBHa Maca  BIJIXOiB
MalmuHOOYAyBaHHS HE TOKCHMYHA. JI0 TOKCMYHMX MOKHA BIJTHECTH IIJIaMU
raJibBaHIYHMX 11€X1B, TPABWIHHUX JUIHHUII.

TBepal BiAXOAW MOXHA TaKOX MIAPO3JAUIMTH Ha: METAJICBi, HEMETAJICBl 1
KOMO1HOBaH1 (Oy1iBEIbHE 1 MPOMHUCIOBE CMITTS).

Po3risitHeMo [JIANBHICTD JIMBAPHOTO LEXy MamIMHOOYAIBHOrO 3aBody. TyT
B1JI0YBaIOThCSI HABAaHTAXXyBaJbHO-PO3BAHTAXKYBAJIbHI Oomneparlii 3 MICKOM, INIMHOK Ta
IHIIMMU ~ CUIIKMMHM ~ MaTepiajiam, (QYHKIIOHYIOTh OOpyOOYHI, MICKOCTPYMHI,
nunyBaJibHI HACTAHOBHW, HA JIJIBHULSAX 3BapIOBAHHS 1 MAWKUA YTBOPIOETHCS MHJ
MapraHilio, Miji, KPEMHII0, CBUHIIIO.

B MeranooOpoOHuX I1exax 3A1MCHIOIOTHCS MPOIECH pi3aHHs, HUTIHYBaHHA,
MOJIIPYBAHHS, SIK1 CYIIPOBOJIKYIOTHCS YTBOPEHHSIM aOpa3uBHOTO MIITY.

B ckmamanpHUX 11€Xax 3aCTOCOBYIOTBCA  TEIUJIO- 1  3BYKOI30JISIINHI,
nako(hapOOBOYHI MaTepialid, TOMY TYT YTBOPIOETbCA 3a0pyJHEHHS a30eCTOBUM,
CKJIOBOJIOKHUCTUM TTHJIOM.

4.1.4 YrTunaizanisa Biaxoais

VTunizamiss MeTaleBUX BIOXOAIB 3AIMCHIOETHCS JBOMa 3aco0amMu: 3
neperjaBoM 1 0e3 mepemiaBy. 3 ypaxXyBaHHSIM I[bOIO BCi MeETaJIeBl BIIXOIU
MalIMHOOYAIBHOTO BUPOOHMIITBA MOILISIOTH HA JIIJIOBI (ILIMATKU JIMCTOBOIO MPOKATY,
10 MO>KHA BUKOPHUCTATH JIJIi BUTOTOBJIEHHSI BUPOOIB OCHOBHOI'O BUPOOHHMIITBA 200
TOBapiB HApOAHOTO CIOXHWBAaHHA), 1 Ha BIAXOAU, L0 BHUKOPUCTOBYIOTHCA B
CTAJICTUIABWJIBHOMY 1 JIMBAPHOMY BUPOOHMIITBAX MAIIMHOOYIBHOTO MiITPUEMCTBA.
[TigroToBKa MeTaNIOOPYXTYy N0 MEpeIuiaBy fBIIsE€ COOOI0 CKIAAHMA TEXHOJOTIYHHNA
IpOLEC, SKHM BKIIOYAE: COPTYBaHH, MEXaHIYHy 1 Ta3oBy pi3Ky, NpecyBaHHS,

npo6iHHs. CyTh TEXHOJOTIT MepepoOKH METaJoO0pyXTy MOJSIra€ y HACTYIHOMY: B
crermiajgbHii  Kamepi a00 Tedl PO3TallOBYIOTh TPOMI3AKHUNA  METaJoOpyXT,
OXOJIOJKYIOTh HOTO pIOKMM a30TOM JIO0 HAJHU3BKUX TeMIepaTyp, MpU SKUX
HEMeTaJeBl MaTepiajal BTPadyaroTh €IACTUYHICTD 1 CTAIOTh KPUXKHUMH, MOTIM iX pa3oM
3 MeTajaMu ApOOJIATh, MICIS YO0 OTPUMaHUI MaTepiall PO3NOILISIOTh.

YTunizamis HUIIXOM MeperuiaBy ApiOHOI CTPYKKH — JIOporuil 3aci0. bigbin
palloHaIbHUM € 3aci0 rapsdoi ITaMIOBKU JeTaned O0e3MocepeHbO 13 CTPYKKHU:
cTpyxKy HarpiBaroTh n0 1000-1200°C, micis 1pOTO MPECYIOTh Tapsuuii MeTald B
3akpuTux mramnax. e OiabIl TOCKOHAIOK € MOPOIIKOBAa TEXHOJOTIS, 3T1IHO 3
SKOIO CTPYXKKY TEPEBOIAThH y MOPOMIKOMOAIOHMI CTaH, 3MIITYIOTh 3 CHHTETUIHUMHU
KaydyKaMy B OCH3UHI 1 IPECYIOTh.
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Yr1umizaiisi TBEpAUX BIIXOJIB MOJIMEPHUX MaTepiaiiB TEXHIYHO CKJIajHa, a ix
3HMILNEHHS — CIAJIOBaHHS, TMOXOBaHHA a00 3aTOIUJICHHS — HeOe3NeyHo IS
HaBKOJMIIHBOTO  CEepe/oBHIA. ToMy HaWOUIbII  MEPCHEKTUBHUM  IIISIXOM
yTUii3a1ii TBepAUX MOJTIMEPHUX BIIXO/IB € BUKOPUCTAHHS X B SIKOCTI JJOJJATKOBOTO
JDKepena CUPOBUHHU.

TBepai BigAXoau AepeBUHU (CTPYXKKa, OOpPI3KH, TUPCA) BUKOPUCTOBYIOTHCS IS
BUpOOHUIITBA (aHEpPH, KAPTOHY, IACPEBUHHOCTPYKEUHUX IUIUT. YIIaMKu MeOIiB,
BEJIUKI IIMATKXA Tapu MOXKYTb OyTH BHKOPUCTaHI B SKOCTI JOJATKOBOI BTOPUHHOL
CUPOBHMHH JIJIs1 BUPOOHHUIITBA BUPOOIB HAPOJHOTO CIIOKUBAHHS.

TBepal BiAXOAW JIMBAPHOTO BUPOOHHUIITBA (MO 1 IIJAKH) BIAIPABISIOTH
[EHTPAII30BaHUM TMOPSIAKOM Ha MIANPHUEMCTBA, A€ BHPOOISIIOTHCA OyAiBEIbHI
MaTtepialid: [IEMEHT, 1erJia, TeTUIO130JIAIiHI TTUTH.

TBep/1 moOyTOBI BIIXOAM (Ha KOMKHOTO YKUTEJS BEJIMKOIO MiCTa MPUNAJae He
meHmr 1 M° CMITTA y pik) CIOYATKy COPTYIOTH, MICHS I[HOTO METAIeBi KOMIOHEHTH
BUTATAIOTh 32 JIONIOMOIOI0 MAarHiTHUX CEMapaTopiB, MPECYIOTh y BEJIHUKI OPUKETH 1
BIJINIPABJIAIOTh Ha mneperviaB. OpraHiuHi pedoBHMHHM 30UparOTh 1 MepepoOssioTh B
creriagbHuX OloKaMepax 3a JIOMoMOoror OakTepit B kommocT s no0pus. Ilamip,
raH4ipKH, JepeBO, KapTOH Ta I1HII TNajdbHI Marepiaidd 3MajiolTh B CHEHIAIbHUX
HACTAaHOBAX 3 HACTYITHOIO yTHIIi3alli€lo Teruia. Xoya Iie 1 HalOuIbll Joporuil 3acio,
JI0 TOTO K BUKIHMKAE 3a0pyAHEHHS aTMOchepu AMMOBUMH ra3zaMu, ajie OUIbIIICTb
KpaiH IIHPOKO HOro BUKOPUCTOBYE. 3aBOAM, Ha SKMX BIJOYBA€ThCS CHAIIOBAHHS
TBEPJUX BIAXOJMIB, MOBUHHI POOUTH JBOCTYMIHYACTY OYUCTKY JAMMOBHUX Ta3iB 3
METOI0 3MEHIIICHHS KUIBKOCTI BUKHU/IIB, 1110 3a0pyAHIOIOTH aTMOochepy.

[IpobGnema mikBigaiii TBEpAUX MPOMHUCIOBUX 1 MOOYTOBUX BIAXOJIB € JYyXKe
rOCTPOI0, OCKIIBKMA BIAXOAM BIUIMBAIOTh HAa 3MIHY XIMIYHOTO CKJIaAy IpYHTY,
BUKJIMKAIOUM TMOTIpimIeHHd 11 skocTi. CuiabHe 3a0pyJIHEHHS IPYHTY BaKKUMHU
MeTaJlaMH, CIpYUCTUMU 3a0pyIHIOBaYaMU MTPU3BOANUTD 10 BHHUKHEHHS] TEXHOT€HHUX
MycTellb - B IPYHTI 3HULIYEThCA MiKpodaopa (BOJOPOCTI, OakTepli), BTpayaeThes ii
poatouicTb. HallOuabml yyTinuBi 0 LMX 3a0pyJHEHb XBOWHI mopoau. I'pyHb crae
MEpPTBUM TIPH BMICTI B HbOMY 2-3 T' CBUHIIO Ha 1 Kr IpyHTy (HaBKOJIO JESKHUX
MIMPUEMCTB BMICT CBUHIIIO gocsrae 10-25 1/ kr).

4.1.5 HopmyBaHHsI 3a0pyIHIOBAa4iB I'PYHTIB

3a0pyIHEHHSI TPYHTIB 3a BETMYMHOIO 30H Ta PIBHEM 3a0pYIHEHHS MO IISETHCS
Ha (hOHOBE, JIOKAJIbHE, pEriOHANIbHE, ITI00AJIbHE.

@oHOBMM € Takuil BMICT 3a0pyJHIOIOUYMX PEUOBMH B TPYHTI, KOTpHUH
BiIMOBIa€ 260 OJIU3BKUM 10 HOTO MPUPOHOTO CKIAdY.

JlokaJlbHUM BBaXa€ThCs 3a0pPYIHEHHS TIPYHTY mnoOdM3y OJHOro abo
CYKYMHOCTI JEKUIbKOX JKepes 3a0pyAHEHHS.

PerionajibHUM € Take 3a0pyqHEHHS TIPYHTY, KOpE BHHHKAE BHACIIJIOK
MepeHocy 3a0pyIHIOIUNX PEYOBUH Ha BIACTaHb He Oibine 40 KM BiJl TEXHOTCHHUX
ta Ouabie 10 KM BiJl CLIIBCHKOTOCTIONAPCHKUX JKEpeIT 3a0pyAHEHHS.
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I'1060anbHMMM HA3MBAIOTH 3a0pYAHEHHS IPYHTY, KOTPl BUHUKAIOTh BHACIIIOK
JAJbHBOT0 TIEPEHOCY 3a0pYJIHIOIOUHMX PEYOBHMHU Ha BifcTaHb Ouibmie 1000 kM Bix
OyAb-IKUX JDKepes 3a0pyTHEHHS.

3a cryneHem HeOe3neku XiMiuHI pedoBuHU noautsitoTbes 3a [OCT 17.4.1.02-
83 Ha TpH KJ1acu:

- 1 xmac — Bucoko HebesneuHi peuoBunu (I'JIK < 0,2 mr/kr);

- 2 xiac — nomipHo Hebesneuni peuoBunu (I'JIK 0,2-0,5 mr/kr);

- 3 xmac — mano Hebesneuni peaoBunn (I'JIK > 0,5 mr/kr).

HopMyBaHHST XiMIYHOTO 3a0pyAHEHHS TIPYHTIB BCTAHOBIIOETHCS BIIOBIIHO
TpaHUYHO AomycTUMUX KoHmeHrtpaiiii rpynrtiB (['JIKr). 3a BennmunHOIO TpaHUYHO
JIOTIYCTHMI1 KOHLIEHTpalii I'PYHTIB 3HaYHO BiApi3HsAt0ThbCs Bin mpuitHatux ['IK mos
BOAM U mOBITps. Lle MOsSICHIOETBCS THM, IO HAIXOHKCHHS IIKIIJIUBUX PEYOBHUH B
OpraHi3M JIOJUHU 0€3M0CepEeIHBO 3 IPYHTY B1IOYBAETHCSA Y BUHATKOBUX BUIAAKAX 1
B HE3HAUHUX KIJIBKOCTSIX, @ T'OJOBHMM YHMHOM — 4Y€pe3 KOHTAKTyIoul 3 IPYHTOM
cepenioBuIla (MOBITPS, BOY, POCIMHU).

I'IK, — koHIeHTpaIlig XIMIYHOI pe4OBUHU (MT/ KT) B OpaHOMY IIapi IPyHTY,
sKa HE IOBMHHA BUKIMKATH MpPsIMOro abo MOOIYHOTO HETaTUBHOTO BIUIMBY Ha
KOHTAKTYIOUl 3 [PYHTOM CEPEOBHIIA 1 3J0POB’S JTIOJIUHU, a TAKOK Ha CIIPOMOKHICTh
IPYHTY JIO CAMOOYHIIICHHS.

Icayrote 4 pizHoBuau ['JIK, B 3anmexHOCTI Big HUIIXY Mirpaumii XiMIYHUX
pedoBrH B meBHI cepenoBuiia: TII — TpaHciaoKamiHMIA NOKa3HUK, XapaKTEpHU3ye
nepexiJi XiMIYHOI PEYOBUHU 3 IPYHTY uUepe3 KOPEHEBY CHUCTEMY B 3€JIeHy Macy 1
wioau pociauH; MA — MirpamiiiHuil TMOKa3HUK, XapaKTepu3ye IMepexiy XIMIuHOT
pEUYOBHHHM 3 TPYHTY B armocdepy; MB — wmirpamiiiHuii NoKa3HHK, XapaKTepHU3ye
nepexiJi XiMiYHOT PEUOBMHU 3 TPYHTY B MiJA3€MHI IPYHTOB1 BOAM 1 BOJHI Kepena. 3C
— 3araJbHOCAHITAPHUN TOKAa3HUK, XapaKTepu3y€e BIUIMB XIMIYHOI PEYOBHHHM Ha
CIIPOMO’KHICTB IPYHTY 10 camoouuineHHs (tadmn. 4.1.5.1).

Tabmumi 4.1.5.1 - HopMyBaHHS KOHUIEHTpPaUii JeAKMX PEYOBHUH Y

IPYHTI
PedoBuHa I'’IKT, mr/ kr PedoBuna I'’IKr, mr/ kr
Bananii 150 benzon 0,3
KoGanbr 5,0 Bens[ quipen 0,02
Maprasenp 700 [30mpomnin6enso 0,50
Muir'sik 20 Kcunonu 0,3
PryTh 2,1 Hirparu 130
CBuHelb 32 Oxcun dochopy (V) 200
Xpom 6,0 CipkoBOICHb 0,4
[uuk 23 dopManbaeria 7,00
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3a cryneHeM 3a0pyAHEHHS TIPYHTH TOAUISIOTHCS Ha CHIbHO3a0pyAHEHI,
cepeaHb03a0pyIeHi, c1abko3a0pyIHEHI.

Hns CHJILHO3a0pyIHEHUX IPYHTIB XapaKTepHO NEePEBUILICHHS
3a0pyantorounmu pedoBuHamu ['JIKr B mekinmpka pasziB. Lli rpyHTH MaioTh HU3BKY
010J7I0T1YHY TPOAYKTUBHICTH, ICTOTHI 3MIHHM (I3HUKO-XIMIYHMX ,XIMIYHHUX Ta
010JIOTIYHUX XapaKTePUCTHK. BMICT XIMIYHMX PEUYOBHMH y BHUPOIIYBAHHUX Ha IUX
3eMJISIX POCTMHHHX KYJIbTYpax MEePEeBUIIYE HOPMHU.

B cepennbo3adpyanenux rpyHrax nepeBuuieHHs ['JIK. He3naune, mo He
IPU3BOJIUTS JI0 IOMITHUX 3MIH iX BIACTUBOCTEH.

VY caabdko3a0pyAHeHHX IPyHTaxX BMICT XIMIYHMX PEUYOBHH HE IEPEBUIILYE
I' 1K, ane nepeBuiirye (OHOBY KOHIIEHTpALIIO.

JUis BU3HAUEHHSA CTyNEHs 3a0pyJAHEHOCTI IPYHTIB BUKOPHCTOBYIOTH TaKl
XapaKTePUCTUKH, SK KOe(QillleHT KOHIEHTpalii 3a0pyJaHEHHS TIPYHTY OJIHIEIO
PEUYOBHHOIO K¢, IHTErpaIbHUN MOKAa3HUK MOEJIEMEHTHOIO 3a0pyAHEHHS IPYHTY Ki Ta
THIII.

KoedirienT 3a0pyAHEHHS ITPYHTY PO3PAXOBYETHCS 33 (POPMYIIOIO:

k. = C/TIK,, (1)

ne C — KoHLIeHTpalid 3a0pyIHIOI0YO01 pEYOBUHU B TPYHTI, MI/KT;
I'’IKr — rpaHnyHO JOMyCTUMA KUIBKICTh 3a0pyAHIOI0UOT pEYOBUHU, MI/KT.

[HTErpanbHU MOKAa3HUK MOEIEMEHTHOTO 3a0pyAHEHHS IPYHTY:

Kk S
=X 2
“ glrzucri @

ne C — KOHIIEHTpallist i-0i 3a0pyIHIOI0Y0T PEYOBUHHU MI/KT;

I'/IK,; —TpaHUYHO JOMyCTHMa KOHIIEHTpAIlisl 1-01 3a0pyaHIOIY0i PEYOBUHU
MT/KT.

BiamoBinHUME CaHITapHO-TOKCUKOJIOTIYHUM HOpMaM € TPYHTH, JUJISi KOTPUX
noka3HuKH K 1 K¢ He iepeBepiytoTs 1.

3a0pyIHEHICTh TPYHTIB CBOIM HACIIJIKOM MAa€ HE TUIbKU TOPYIICHHS 3B’S3KIB
MPUPOJIHUX €KOCUCTEM, a 1 HETaTUBHUM BIUIMB Ha CTaH 310poB’s yroaed. CaniTapHa
OIlIHKA TPYHTY 3IIACHIOETHCS 3a CICIIAIbHUM TOKa3HUKaMU. B SIKOCTI OCHOBHOTO
MOKa3HUWKA XIMIYHOTO 3a0pyJHEHHS BHUKOPUCTOBYETHCS CaHiTapHe 4mcJ0 (Tali.
4.1.5.2). CaniTapHe YHCJIO PO3PAxXOBYEThCS SK YacTKa Bix MJUTICHHS KIIBKOCTI
IPYHTOBOTO O17KOBOTO HiTporeHy B wimirpamax B 100 r abcomoTHO Cyxoro
He3a0pyTHEHOTO (€TAJIOHHOTO) TPYHTY M0 KIJIBKOCTI OPTraHIYHOTO HITPOTEHY B THUX
K€ OJWHHISIX B TPYHTI, SKUH JOCITIIKYEThbCS. B TpyHTi, SIK BiIOMO, YTPUMYETHCS
NEBHA KUIBKICTh HITPOTEHY, IIO0 BXOJWUTh N0 ckiaay OikoBux pedoBuH. Ilpu
BHECEHHI B I'PYHT 3a0py/JHIOBaYiB KUIBKICTh OPraHIYHOTO HITPOTEHY 301JIbIIYETHCS.
[loka3Huku He3a0pyIHEHOr0 TIPYHTY, MepepaxoBaHi Ha HEOPTraHIYHUK a3oT, 3a

dopnom,% HacTynHi: 3aranpHuii BMICT a3oTy — 0,0068; amiak — 0,0057; a3oTHa
kuciora —0,0126 [ ].
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Tabnuig 4.1.5.2 — Ouninka 3a0py/iHeHHs IPYHTIB 32 101IOMOT 010
CAHITAPHOIO0 YHCIa

CraHn rpyHTYy CaniTapHe 4uCio
[IpakTruHO YKCTHI 0,98-1,00
Cnabo 3a0pynHEeHHIA 0,85-0,98
[ToMipHO 3a0pyIHEHU I 0,70-0,85
CunpHo 3a0pyaHEeHUI <0,70

[Ipuponni mpormecu (Mirpaiiis, TMEpPEeTBOPEHHS, pO3KiIaa, BHUMHBAHHS,
BUBITPIOBAHHSA, COHSYHA  pajiamis, OI1OXIMIYHI  MpolecH) OOYMOBIIOIOTh
CaMOOYMIIEHHS I'PYHTIB. AJie 3aXHMCHA 3JaTHICTb I'PYHTIB JIO CAMOOYHMUIIECHHS MAae€
MEXI1, KOTpl JIOJJMHA HE MOBMHHA MEPECTYNaTH NpH opraHizaiii BUPOOHHYOI Ta
rocrnogapcbKo-no0yToBOi A1sIbHOCTI. OCHOBHHUMM XapaKTEPUCTUKAMU IPYHTIB LI0JI0
CAMOOYMIIEHHS € Yac CaMOOYMIICHHS, 3JaTHICTh 3HUKYBaTH TOKCHUYHICTb
3a0pyIHIOIOYMX pPEYOBHH. Yac CaMOOUYMILNEHHS — IHTEpBaJl, MPOTATOM KOTPOTO
BiIOYBAEThCS 3MCHIICHHS MAaCOBOI YaCTKM INKIIMBOI pedoBWHHM Ha 96% Bix
IIOYaTKOBOTO 3HaueHHs a0o 1o Horo (oHOBOro 3HadeHHs. IIponec camoouurieHHs
I'PYHTIB 3aiiMae IykKe JIOBTUH Yac — BiJl IEKIIbKa POKIB JI0 JEKUTLKOX JIECSTKIB POKIB.

4.1.6 OcCHOBHi HAPSIMKH OXOPOHU 3eMeJILHUX pecypciB

B 0X0opoHi pot0u0CTi IPYHTIB TOJIOBHY POJIb IPAE 3aXUCT iX Bia 3a0pyIHEHHS
XIMIYHUMHU pedyoBHHAMH. Jly’kKe Ba)JIMBUM B LIbOMY BIJHOUIEHH! €: MpPaBUJIbHUN
BUOIp MiHEpaJbHUX TOOPUB; MOMIPHE BUKOPUCTAHHS TMECTUIUIIB; BIOCKOHAICHHS
OUYMCHUX CIOpPYA; PEeKyJbTUBAllisl (BIIHOBJIEHHS) 3€MENb MICHS BIIKPUTOTO 3acO0y
BUJIOOYTKY KOPHCHHMX KOMNAaJIWH, KOJM Ha MICII POJAIOYMX 3€MENb YTBOPIOIOTHCS
Oe3IUT1H1, 1030aBJI€H1 POCTUHHOCTI «IHIYCTPIalIbHI ITyCTEMI.

Teputopii micisg BUAOOYTKY KOPUCHUX KOMAJIWH MOJUISIOTH Ha 2 TPyHH: a)
JIUIBHUI 3 HE3pYWHOBAHMM IPYHTOM B pe3yJibTaTl BUIMKH IPYHTY, 0) 3eMebHI
JUTBHUII 3 HACUITHUM TPYHTOM (TIPOMUCIIOB1 BIJIXO/TH, BIJIBAJIH MIAXT — TEPUKOHU).

JIJist HACTYIMTHOTO BUKOPUCTAHHS 3€MeJb 1] JTICOBl HACAKEHHS, B CIITbCHKOMY
rocrnoapcTBi (Xm0O0poOCTBI, CaXIBHUIITBI), ITiI BOJOCXOBHIIA 1 JIJIT BUKOPUCTAHHS B
YKUTJIOBOMY 1 KalmiTaIbHOMY OYyJIBHUITBI MOTPiIOHA PEKYIbTUBALIA 3€MEJIb. 3arajibHi
BUMOTM JI0 PpeKyJbTHBalli 3emenb pernamentytotbess ['OCT 17.5.3.04-83.
PexynbpTuBallisi CKIAAa€ThCd 3BUYAWHO 3 JBOX €TamiB: TIPHOTEXHIYHOIO 1
OionoriyHoro. Ha mepuiomy etani 311HCHIOETHCS MIATOTOBKA TEPUTOPIi, HA IPYromMy
eTani — BIJHOBJICHHS MOPYIICHHUX paHime 3eMenb (YKIaJaHHs 3HATOrO paHille
IOBEPXHEBOIO APy IPYHTY, MOocajka aepes Ta inme) (puc. 4.1.6.1)
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Buau pexynpTuBaiii

I Texniuna biomoriuna
Etanu pexynpTuBatii
DOpMyBAHHS Bi/BATIB HaneceHHst akTHBHOTO
mapy
I1naHyBaHHs MOBEPXHI BneceHHs opraHiyHuX 1
BIIBAJI1B, TEPAC MiIHEpaIbHUX J0OpUB
3abe3nedeHHs! CTIIKOTO BuciBaHHs TpaB 1
CTaHy BiJIBaJIiB 03€JICHCHHS
Vrunizamis BiAXoaiB 1 BigHoBIeHHS MOTEHITIATY
opoJt 3eMelb
JloBeieHHs 3eMeb 10 3niticHeHHS
CTaHy, HPUIATHOTO JUTA POTHUEPO3IMHUX 3aX0/IiB
KOPUCTYBaHHS

BignoBienus nanamadTiB

Pucynok 4.1.6.1 — Bunu Ta eTanu peKyabTUBALIlT 3eMJI1

OxopoHy 1 palioHaTbHE BUKOPUCTAHHS 3€MEIlb PETYI0e 3eMeIbHUI KOAeKC
Yxpainu, npuiinsatuit 13 6epesns 1992 poky.
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4.2 KoHTpPObHI NMTAHHA

1 IIlo Bkirouae B CBii ckiaf Jitocdepa?
2 TlpoananizyiTe sIKICHUHM Ta KUIbKICHHUM CKJaf JiTochepu.

3 OxapakTepu3yiiTe OCHOBHI HampsIMKU PAaIllOHAIBHOTO BUKOPUCTAHHS
MIHEpAJIbHUX PECypCiB.

4 Slky ponb TIPyHTH BHUKOHYIOTH Yy Oiocdepi? 3HayeHHS TPYHTIB IS
rOCIOAAapCHKOI MiSUTbHOCTI JIFOAMHHU.

5 OxapakTtepu3yiiTe OCHOBHI BUJIU €po3ii IpyHTIB. Hacmiaku epo3ii. IpyHTIB.

6 3 uMM mnoB’s3aHe BTOPUHHE 3aCOJICHHS TPYHTIB, HACHIIKA 3aCOJICHHS
IPYHTIB.

7 Ilpoanami3zyiite, Kl MO3UTHUBHI 1 HETATUBHI CTOPOHU MAa€ BUKOPUCTAHHS
NECTULUIIB Ta MIHEpAIIbHUX JOOPUB y CLIBCBKOMY T'OCIIOJAPCTBI.

8 Uum oOyMOBIeHa TMoOsiBa «KUCIOTHUX omnamiB»? SKi HacHiakd s
MIPUPOJITHOTO CEPEJIOBUINA MAE TI¢ SBUIIEC?

9 HaBenith OCHOBHI TPOOJIEMH, TOB’SA3aHI 3 YTHII3aII€0 TBEPAUX BIIXOIB
BUPOOHUIITBA, TOOYTOBUX BIJIXO/IIB.

10 SIxi o0coOmMBOCTI Mae HOPMYBaHHA 3a0pyJHIOBAaYiB IPYHTIB, YUM II€
00yMOBJIEHO?

11 OxapaktepusyiTe OCHOBHI HAIPSIMKH OXOPOHU 3€MEJIbHUX PECYPCIB.

4.3 3apauyi A0 caMoCTiiiHOT0 po3B’sI3aHHS

1 BwuszHauuTH CTYIiHb €pO3ii IPYHTY (CUJIbHA, CepeiHs, cIabKa), sIKIIO BIAOMO,
1o 32 5 pokiB 3 wiom 10 ra poxtounx 3emens 3Muto 1350 T rpyHTY.

2 HeratuBHMM HaCIIAKOM TPOBENCHHsS MemiopaTuBHUX poOiT Ha 20 ra
CUIBCHKOTOCTIOAAPCHKUX YOPHO3EMENBHUX YT1/1b, 3 YTPUMAHHSM I'yMYyCy B IpyHTI 5%,
OyJ10 3HEeCeHHd 35 T/ra poII0YuX IPYHTOBUX Mac 3a piK, 00’e€M 3pyHHOBAHOTO IPYHTY
cknaB 30 m*/ra pik. BU3HAYHTH, CKIIBKH TOH TYMyCy 6YJI0 3HHINEHO 3a PiK, i SKHiA
4ac € HEOOXITHUM JJIS BIJIHOBJICHHS LIMX 3€MEJIb MPUPOTHUM IIUISIXOM; BIJIOMO, IO
0,5 M map rymycy npupoJI00 BiTHOBIIOEThCS 3a 4 THUC. POKIB.

3 CpOrojHi NpUAaTHUX JJISl CIIBCBKOTO TOCMOJIAPCTBA POIOUUX 3€MeElb Ha
TJTAHET] 3aJUIIIIOCH 2,5 MIpJ. Ta. 3a OCTaHHE CTOPIUYsl 4epe3 €po3il0 IPYHTIB Y
cBiTI Oysio BuBeAeHO 3 00opoty 23% pomrounx 3emenb. BuzHauuTu, 3a siKuid yac
JIFOJICTBO BTPATUTh MPHUAATHI /I BAKOPUCTAHHS 3€MJI1, SIKIIO HE 3MIHUTH CTPATETIIO 1
TaKTHKY MPUPOIOKOPUCTYBAHHS.

4 Ha ciTbCbKOTOCTIONAPCHKHUX YTIAMAX B SIKOCTI JOOpUBa OyJI0 BUKOPHUCTAHO
HatpieBy cemitpy (NaNOg;) i3 po3paxynky 0,2 r Ha Kilorpam IpyHTY.
[AKr (NO 5) =130Mmr /Xr,  BusmaunmtH  BiAmOBiZHICT IPYHTY caHiTapHO-
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TOKCHUKOJIOTIYHUM HOpMaM. 3a JOMOMOTOI0 CaHITapHOrOo YMcia JaTd OI[IHKY
CaHITapHOIr'O CTaHy IPYHTY.

5 Ha tepuTopii MeTanypriiHOTO MiANPUEMCTBA y MpoOi IPYHTY, KOTpYy Oyia
B3STO ISl aHali3y, 3HAWJIEHO BaXKKI METalIM: CBUHEIb, XPOM, KOOAIbT, LIMHK Y
KinpKocTsax (1/kr) Bigmosimao 0,045; 0,009; 0,010; 0,025. BuzHaunTu BiANIOBITHICTH
poOu IPYHTY CaHITAPHO-TOKCHKOJIOTIYHUM HOpPMaM 3a IHTETpajJbHUM IOKA3HUKOM 1
MO3HAYUTH CTYIiHb 3a0pYIHCHHS IPYHTY.

TOKCHUKOJIOTIYHUM HOpMaM. 3a JONOMOTOI0 CaHITapHOTO 4YHWCiIa JaTH OILIHKY
CaHITapHOIr'O CTaHy IPYHTY.

5 Ha Ttepuropii MetanypriiHOro miampueMcTBa y mpoOl IPYHTY, KOTpYy Oyia
B3STO IS aHali3y, 3HAWJIEHO BaXXKKl METalM: CBUHEIb, XPOM, KOOAJIbT, IHUHK Y
KinpkocTax (T/kr) BigmosimgHo 0,045; 0,009; 0,010; 0,025. BuzHaunTu BiANOBIIHICTH
npoOu IPYyHTY CaHITAPHO-TOKCUKOJIOTIYHUM HOpPMaM 3a IHTETPaJIbHUM MOKa3HUKOM 1
MO3HAYUTH CTYIIHb 3a0pyAHEHHS IPYHTY.

5 EKOJIOI'TYHA EKCIIEPTU3A.
MOHITOPUHI' HABKOJIMIIHBOTI'O CEPEJJOBHUILIA

Pedepar

Exonoriyna ekcmeptusa, meta 1 3amadi. OCHOBHI TPHUHIMIHN JEP>KaBHOI
€KOJIOT1YHOI eKCIepTH3u. EKOJIOriYHMi MOHITOPHMHT, OCHOBHI 3aJa4i €KOJOTTYHOTO
MOHITOpUHTY. OCHOBHI THUNMHM  €KOJOTIYHOTO  MOHITOPUHTY:  TJ00aJbHUMH,
reo13UIHUHN, KIIMaTUYHUMA, O10J0TIYHUM, €KOJOTTYHHMM. 3aco00M 1 KpUTEpii OIMIHKH
CTaHy HaBKOJIMIITHBOTO CEPEIOBHIIIA.

5.1 TeoperuuHi BizomocTi
5.1.1 ExouaoriuHa ekcnepru3sa, MeTa i 3agaui

Brnepiie po3poOKy CHUCTEMH €KOJIOTIYHOI eKCHEepTU3M HABKOJIHMIIHBOTO
CEpellOBHUIIA TOYaIH MPOMHUCIOBO PO3BHHEHI KpaiHH, fKI MEPUIUMHU 3YyCTPUIUCS 3
po0JIEeMOI0 TOTIPIICHHS] CTaHy MPUPOJU B PE3YJbTaTi aHTPOIOTE€HHOI AISTILHOCTI.
Exonoriyna excrieptusa novaia nposoautucs 3 1965 poxy B fAnosii, 3 1970 poky — B
CIIA, 3 1973 poky — B Kanani, 3 1976 poky — y ®paniiii ta Icnanii, 3 1977 poky — B
Hinepnannax, 3 1979 poky — B Kurai, B konumasomy CPCP ekcriepTH1 KOMICIi TpH
Hepxxxomnpuponai Oynu ctBopeni B 1988 poti.

B Vkpaini KoMIjieKCHE BUPIIIEHHSI €KOJIOT0-€KCIIEPTHUX MPOoOIeM 3/1HCHIOE
VYrpaBniHHs JIep>KaBHOT E€KOJOTIYHOI E€KCIEePTH3H, IO B SKOCTI CTPYKTYPHOTO
M1PO3AUTY BXOIUTH 10 MiHICTEpCTBa HABKOJUIITHBEOTO MPUPOJHOTO CEPEAOBHINA Ta
sanepHoi Oesmekn Ykpainu (MinekoOesnekn Ykpainu). MinekoOe3nekn Ykpainu
IPOBOAUTH JEP’KABHY €KOJOTIYHY, HAYKOBO-TEXHIYHY Ta E€KOHOMIYHY TMOJIITHKY,
CIpsIMOBaHYy Ha 30€pe)XeHHs Ta BIATBOPEHHs O€3MEYHOro Jis ICHYBaHHS >KMBOI Ta
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HEXHUBOI TMPUPOAM HABKOJIMIIIHBOTO cepefoBuia. B VYkpaiHi BaXJIUBUM aKTOM
3a0€3MeUYeHHs]  €KOJIOTIYHUX TMpaB JIIoAMHM cTaB  3akoH “[Ipo  oxopony
HABKOJIMIIIHBOTO MPUPOJHOTO cepenoBuia’ Bif 25 uepBHsa 1991 poky. [lanuit 3akon
nepegdavae  CHCTEMY TapaHTiii  €KOJIOTIYHOiI  O€3MeKd  JIIOAWMHH, BHOCHTH
YIOPSAKOBAHICTh B CUCTEMY YNPABIIHHS B raty3i IPUPOAOKOPUCTYBAHHSI.

OcHOBHa MeTa €KOJOTIYHOi €KCHepTU3W - 1€ Ha CTalli MPOEKTYBAHHS
CIIPOTHO3YBaTH TOTEHIIMHY HeO0e3MeKy TOCHOJapChKOl isTIBHOCTI 1 OI[IHUTH
JOCTATHICTh MIp, 10 HAMIYaIOThCS, JJIS PAlllOHATBHOTO BUKOPUCTAHHS MPUPOTHUX
pecypciB, OXOPOHU HABKOJMIITHBOTO CEPEIOBHUIIIA 1 3I0pOB’ST HACETIECHHSI.

3rifHO 3 OLIHKOIO aMEPUKAHCHKUX EKCIIEPTIB, BiJBEPTaHHS 3a0pyIHEHHS
HABKOJMIIIHBOTO TMPHUPOJAHOTO CEpEAOBUINA Ha CTafli pO3pOOKH MPOEKTHOI
JOKyMEHTaIlli 00Xxoauthcss B 4-5 pasiB jemieBiie, HDK JIKBIJAIS HACIHIJIKIB
€KOJIOTTYHO HEOOTPYHTOBAHUX PIIIEHb.

Ekosoriuna excrnepTusa CTaBUTh Mepe]l cOO010 Takl 3a1aui:

— JepXaBHUN TEPCIEKTHBHUN KOHTPOJb SIKOCTI MPUPOTHOTO CEPEIOBHINA i
PUPOIOKOPUCTYBAHHS,

— 3JIACHEHHS KOMIUIEKCHOTO  €KOJIOIr0-COLIaIbHO-€KOHOMIYHOTO  PO3IJISAY
JNOKyMEHTalli, 0 OOIpyHTOBY€E OyAb-Ky TOCHOAAPCHKY AISUIBHICTH HA TEPUTOPIi
JIE€pKaBH, JIJIS1 OLIIHKU JOIYCTUMOCTI 1 0€31€KH HAMIYEHUX PIlICHb.

JepkaBHa €KOJIOTIYHA €KCIlepTr3a 0a3yeThCsl Ha MPUHIMIIAX: 00OB'I3KOBOCTI,
HAayKOBOi  BIAMOBIJAJIBHOCTI, 3aKOHHOCTI, TJIACHOCTI, Yy4YacTi TpPOMAaJChKOCTI,
HE3aJIEKHOCTI BiJ] BIJOMCTB.

Benyuum € npunuyun 0606'a3xk060cmi poBEICHHS €KOJOTIYHOI €KCIIEPTHU3HU
JUISL  BCIX MiANpUEMCTB. ['apaHTisi OOOB'I3KOBOCTI TMPOBEACHHS EKOJOT14HOT
EKCIIePTU3N 3a0€3MeUyeThCS HEMOXKIIMBICTIO BIIKPUTTS (IHAHCYBaHHsS poOIT 3a
MPOEKTaMHU 1 mporpaMaMu 0€3 MO3UTUBHOTO BIATYKY €KOJIOTTYHOI €KCIIEPTHU3H.

OO0'ekTaMy  €KOJIOTIYHOT EeKCHEePTU3U SIBISIOTHCS: MPOEKTHU CTaHIAPTIB,
TEXHIYHMX 1 TPABOBUX HOPM; IMPOEKTH MporpaMm; MPOEKTH OyaiBHUUTBA 1
PO3MILIEHHS MiANPUEMCTB; TEXHIKA 1 TEXHOJIOT1i; CHPOBHHA 1 MaTepialivi; MPOLYKIIs;
XIMIYHI PEUOBHHHU.

Pi3HOMaHITHI THUIU €KOJOrIYHOI €KCHEpPTH3W MalTh CBOi OCOOJMBOCTI, Tak
eKCIIepTU3a TEXHOJOrii mepeadavae MaJIOBIAXOIHICTh TPOIIECY B TOPIBHSHHI 3
pO3pOOICHMMH HOpMAaTUBaMH, a EKCIEpTH3a TEXHIKM — BU3HAYEHHS CTyNEHsS ii
PECYPCOEMHOCTI 1 EKOCYMICHOCTI 3 HAaBKOJMIIHIM cepenoBuiieM. Hanpuknan,
3BUYAMHUN TYCEHHWYHUW TPAHCIOPT HE NPHUIATHUNA A0 POOIT B TYHAPOBINA 30HI,
OCKIJIbKA PYHHY€E MOXOBO-JTUIIAHUKOBUN MOKPWB, HA BIJHOBJICHHS SIKOTO MOTPiOHI
necsatupiyus. B TyHapi 1 micotyHapi TalimMupy BcroauxoaaMu Tpu OYIiBHUITBI
razornpoBoAiB 1 JIEII O6yso momnikopxeHo O1abin Hixk 770 THC. Ta 0J€HEBUX MACOBHUIIL.
B Kanaai ans poOiT B TyHAPI BUKOPHUCTOBYIOTHCS BCIOAUXOJM HAa TMOBITPSIHUX
MOAYIIKAX, 3aBASAKU SKUM Ticas 20-pa3oBOro mpoizay 3ajuIIa€ThCs JIMILIE CIA0KO
NOMITHUM ciiA. 3a pe3ylbTaTaMd €KOJIOTIYHOI  eKCHEPTH3W  MIANPUEMCTBA
CKJIAJA€ThCSl  €KOJIOTIYHMWA  TacmopT  MiANPUEMCTBA. MeTo  eKOJIOT14HOT
nacrnoptuzarii mianpuemcta 3rigHo 3 [OCT 17.0.0.04-90 “Exonoriunuii macnopt
MPOMUCIIOBOTO MIANPUEMCTBA” €, TIO-TIEPIlIe, BCTAHOBJICHHS KUIbKICHUX Ta SIKICHUX
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XapaKTepUCTUK MNPUPOJAOKOPUCTYBAaHHS (CUPOBUHHM, TMajHBa, EHEpPrii), a TaKoXK
KIJIBKICHUX Ta SKICHUX XapaKTEpUCTHK 3a0pyIHEHHS NPUPOAHOTO CEpelOBHINA
BUKHJIaMH, CTOKAMHM, BIJXOJaMH, BHUIPOMIHIOBAHHSMU; MO-Ipyre — OTPUMaHHS
OUTOMUX  TIOKa3HUKIB  MPUPOJOKOPUCTYBAaHHS Ta  3a0pyAHEHHS  JTOBKULISA
HiATPUEMCTBOM, KOTP1 JO3BOJISIOTH aHANI3yBaTH BHUKOPHUCTOBYBAHI MiAMPUEMCTBOM
TEXHOJOT1l Ta O0O0JaJHaHHS MOPIBHSHO 3 KpalldM CBITOBUMH B3IpPISIMH, @ TaKOXK
BIJTOMOCTI PO IIKOAY, 1110 3aBJAETHCS M1IPUEMCTBOM.

5.1.2 ExojoriyHuii MOHITOPHHT

ExosioriuHuii MOHITOPUHT (KOHTPOJIB) — 1€ KOMIUIEKC HAyKOBHX, TEXHIYHUX,
TEXHOJIOTIYHUX, OpraHi3allliHuX Ta IHIIMX 3aXO0[IB, M0 3a0e3MeyyroTh
CUCTEMaTUYHUI KOHTPOJIb 3a CTAHOM 1 TEHJACHILISIMU PO3BUTKY NPUPOJHHX 1
TEXHOT'C€HHUX TPOIIECIB.

Le#t TepmiH 3'siBUBCS niepen poBeaeHHSIM CTokronbMcbkoi KoHepenuii OOH
3 OXOPOHHU HABKOJMIIIHBHOTO cepeaoBuila (uepBeHb 1972 p.) B JOMOBHEHHSI MOHSTTIO
«KOHTpOJIbY. Benukuii BHECOK Y po3poOKy Teopii MOHITOpuHTY MaroTh mpari [. I1.
['epacumosa, 0. A. I3paens, B. J[. ®enoposa.

OcHOBHI 33J1a41 €KOJIOT1YHOTO MOHITOPHHTY:

— crocTepexeHHs 3a cTaHoM Oiochepw,

— OIIIHKA 1 MPOTHO3 CTaHy MPUPOJTHOTO CEPEIOBHINA,

— BUSBIICHHS YWHHUKIB 1 JDKEpPENT aHTPOMOIEHHOTO BIUIMBY  Ha
HABKOJIUIITHE CEPEIOBUIIIC.

B 3anexHoCTI Bi pIBHS NPHUPOAHOI CHUCTEMHM, SIKA MIJJISATAE TOCHIKEHHIO 1
CIIOCTEPEKEHHIO, EKOJOTIYHUN MOHITOPUHT MOKHA TMOAUIMTA HA OCHOBHI THIIH:
riobanbauii (6iocepuuii), reoPiznyHul, KITIMaTHYHHMA, O10JIOTTYHHIA, EKOJIOTIYHUH.

[Ipu opranizaiii Ha3eMHOTO MOHITOPUHTY HAaBKOJHUIIHHOTO  CEPEIOBHUIIA
[.T. l'epaciMOB 3anpOTIOHYBAB PO3PI3HATH TPH CTYIEHS MOHITOpHHTY (Tabdu. 5.1.2.1).

[Tpu anaiizi CUCTEMU MOHITOPUHTY BUHO, IO HA MEPIIOMY CTYII€HI rOJIOBHA
yBara MNPUAUISIETHCS CIOCTEPEKEHHIO 3a CTAaHOM HAaBKOJUIIHBOTO CEPEAOBHINA 3
TOYKM 30py MOro BIUIMBY Ha 3/I0pOB’S HacejeHHs. J(OCHPKEHHS Ha Mepuiomy
CTYII€HI MOHITOPUHTY 31MCHIOIOTHCS 32 JOIOMOI'OI0 CUCTEM CIOCTEPEHKHUX MOCTIB 1
CaHITapHO-TIT€HIYHUX CITYXKO.

Ha npyromy cTymneHi - OCHOBHUM OO'€KTOM CIHOCTEPEXEHb W KOHTPOJIIO
BUCTYNAIOTh MMPUPOTHO-TEPUTOPIAIbHI KOMIUICKCH.

OcHOBHa 3ajadya TPETHOTO CTYNEHS MOHITOPUHTY — CIIOCTEPEXKEHHS 3a
r1o0aTbHUMHM  TIapaMeTpaMHM HAaBKOJIMIIHBOTO CEpPEJOBMINA 3 METOI0  OILIHKH
HACJIJKIB 3MiH Y HaBKOJIUIIIHbOMY CEPEAOBUII JIJIs 3I0POB'S 1 AISUILHOCTI JIFOACH.
OcHOBY Mepexki I00albHOrO MOHITOPUHTY CKJIaJaroTh OlocdepHi cTaHIli, KOTpi
BKJIIFOYAIOTH SIK Ol0c(pepH1 3aMOBIAHUKH, TaK 1 30HU aHTPOTIOTCHHUX BIUIMBIB.
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BuBU€HHS 1 MOHITOPHUHT HABKOJIMIIHBOTO CEPEIOBUIIIA TOBUHHI 1aBaTH BUACHY
iHopMaliito mpo Te, e, AK 1 3 SIKOK IHTEHCHUBHICTIO 3MIHIOEThCS Olocdepa I
BIUTMBOM TEXHOTEHE3Y 1 MPUPOJHUX YHMHHHUKIB, 1[0 IIKOAATH JIOANHI, TBAPUHHOMY 1
POCIMHHOMY CBITY CBOTOJHI, 1 SIKI HACHiAKH 3MIHA Olocepu OUIKYIOThCS B
MalOyTHbOMY.

Tabmusg 5.1.2.1 - CucreMun Ha3eMHOT0 MOHITOPUHTY HABKOJUIIIHLOTO
cepenoBuia (3a I'epacumoBum I. I1.)

Cryneni \ : XapakTepHi TOKa3HUKHU
) OO0'eKTH MOHITOPUHTY :
MOHITOPHUHTY MOHITOPUHTY
| bioekonoriynui [IprszemHunii map I'’IK TOKCHYHUX pEYOBHH y
(caniTapHO- MOBITPS MOBITP1
TITl€EHIY-HUAN) [ToBepxHnesi 1 rpyHToBi | I'/IK TokCHYHUX pedyOBUH Y
BOJIH, TIPOMUCIIOBI 1 BOJI1
oOYTOB1 CTOKHU Ta
PI3HOMAaHITHI BUKUIU
PanmioakTuBHE ['pannunmit CTYMIHb
BUIIPOMIHIOBaHHS PalOBUIIPOMIHIOBAHHS

Il Teocucremuuii | Bunu pocnun 1 tBapuH, | [lomynsmiiiHuii craH BUIIB
(mpupomoOroCo | MO 3HUKAIOTh

JAPCHKUA) [Mpupoani ekocucremu | CTpykTypa 1 THOpYIICHHS
ATpOEKOCHCTEMH. €KOCUCTEM
YpoxkaltHICTh
JlicoBl exocucremMu CLITbCHKOTOCIIOIAPCHKHUX
KYJbTYP
[TpoayKTHUBHICTH J1COBUX
HAcaKCHb
Il Biocdepunii AtMmocdepa Panianiiinuid, TEIUTOBHI
(rmobanpHUMN) OamaHc, CKJag 1 3amuJIEHICTh
aTMocdepu
INapocdepa 3abpynHEeHHS piK 1
BOJIOCXOBHIII, Kpyroooir
BOJM HAa KOHTHHEHTaX
Pocnunnamii ta | [moGanbHi  XapaKTepUCTUKHU
IPYHTOBUIA MIOKPOBH, | CTAHY TPYHTIB, POCIUHHOTO
TBApUHHUN CBIT MOKPOBY 1 TBAPUHHOTO CBITY.

['moGanbHi Kpyroooiru 1
oamanc CO,, O, Ta 1HIUX
pPEUYOBUH
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5.1.3 3aco0u i kpuTepii ONIHKU CTAHY HABKOJMIIHbLOIO Cepel0BUINA

[Tpu owiHIll CTaHy HABKOJIHMIIIHBOTO CEPEIOBUINA 3aCTOCOBYIOTH JB1 TPYyIU
3ac0o01B: TUCTAHIIINHI 1 HA3€MHI.

Jlo nucTaHIIiHUX 3aC001B BIIHOCUTHCS: OaraTo30HajabHa 3MOMKa B ONITHYHOMY
JiarasoHi, 3MfOMKa B KOPOTKOXBHJILOBOMY 1 JJOBTOXBHJIBOBOMY Jlialta30HaX CIICKTpA.

JlucTanIiiiHi 3acO0M 3aCTOCOBYIOTHCS B KOCMIYHOMY MOHITOPHHTY.

Cni BiI3HAYUTH TaKi OCOOJMBOCTI 1 MO3UTUBHI CTOPOHU JUCTAHIIIMHUX
3ac001B:

- MOXJIUBICTh CIIOCTEPEKEHHS 3a BEIUKUMH IPOCTOpaMu (MOKHA
peECTpyBATHU III00ANBHI 1 perioHaIbHI 0COOTUBOCTI IPUPOAH 3eMIT1);

—  MOXIIMBICTh OTPUMAHHS OJHOTUIOBOI 1H(oOpMaIli MpPO BaXKOAOCTYIHI
paliOHU TIJIAHETH;

—  MUTTEBICTh 300pKEHHS BEJIUKUX TUIOLI, 10 3BOAUTH JO MIHIMyMY BILIUB
PI3HOMAHITHUX YUHHUKIB,;

—  MOJKJIMBICTb OTPUMaHHs 1H(OpMaIli KOMIUIEKCHOIO XapakTepy, IO Ja€
MO>KJIUBICTh BUKOPHUCTAHHS M€l 1HQopMalii Juisi BUBYEHHS CKJIQJIHHUX
MPOIIECIB B3a€MO/I1i KOMITIOHEHTIB MPUPOIH.

Hazemni 3aco0u mOCHIKEHHSI, MOPsA 3 AUCTAHIIMHUMU, TPAIOTh BaXJIUBY
poJib B OIlHII CTaHy HaBKOJHUIIHBOTO cepeAoBumia. Jl0o HHMX BIJHOCUTHCS:
reoi3uyHuM 3acid, 110 MOJIArae y BUBUEHHI MPOLECIB HAJAXOIKEHHS 1 IEPETBOPEHHS
PEUYOBHMHM 1 €HEprii B reo- 1 €KOCHUCTeMax Ha OCHOBI BUKOPUCTaHHS OallaHCOBOIO
niaxoay. B xoni cnocTtepekeHb BU3HAYAIOTh €JIEMEHTH PaJlialliifHOTO, TEIMJIOBOTO 1
BOJHOTO 0ajaHCiB, JOCTIIKYIOTh TEIJIO- 1 BOJIOTOOOMIH M) KOMIOHEHTaMU
MPUPOIHOTO CEPEIOBUINA, MOTO BIUIUB HA MPOJYKTUBHICTh eKOCUCTEM. [lopiBHIHHS
CTPYKTypH OaJlaHCiB 3MIHEHOI 1 HEMOPYIIEHOI TEPUTOPI J03BOJSIE BUSBUTH
HaIpaBJIeHHS 1 CTYIIHb 3MIH.

["eoximiynuit 3aci0 mossirae y BUBYEHH1 (DYHKIIIOHYBaHHS MPUPOJIHUX CUCTEM
3a JIOMOMOTOI0 aHaji3y Mirpaii XiMIYHUX €JIEMEHTIB. B naHoMy pa3i BUBYAETHCS
HAJXO/DKCHHS Yy HABKOJMIIHE CEPEJAOBUINE €JIEMEHTIB MPUPOJHHUM IIISXOM 1 B
pe3yJIbTaTi TOCIOAAPChKOT MISUIBHOCTI JIFOJIUHU, BUSBIISETHCS 1HTEHCUBHICTH BOJHOT 1
NOBITPSAHOI MIrpaiii XIMIYHHUX €JIEMEHTIB, aHaMI3yeTbCcsl O10JIOTTYHHM Kpyroooir
€JIEMEHTIB 1 HOro 3MIHH IT1J BIUIMBOM T€XHOT'€HE3A.

['eoximiuamii 3aci®0 ga€ MOXJIUBICTh BU3HAUUTH 3aKOHOMIPHOCTI 3MIHU
XIMIYHOTO CKJaAy HaBKOJMITHBROTO CEPEIOBUINA, BUSBUTH HAMPSIMKH ITOTOKIB
3a0pyIHIOIOYMX PCYOBWH, BU3HAYUTH CIPOMOXKHICTh TPHUPOJHHX CHCTEM [0
CaMOOYHIIICHHS.

[aaukariiauii 3aci — 1e 3aci0, M0 3aCHOBYETHCSI HA MOKIIMBOCTI BU3HAYEHHS
CTaHy OJIHOTO 00'e€KTa MOPIBHIHO 31 CTAaHOM 1HIIOTO 00’€kTa. Benyuy posis y nanomy
BUIAJIKY Tpae OlOiHIMKAIlisl, a TOJOBHUM OlO0IHAMKATOPOM BUCTYIMAE POCIUHHUUN
nokpuB. BiH 103BOJIs€ BUSBUTH 3MIHM 3a YOTHUpPMa O3HaKaMu: (i310JIOTTIYHOMY,
MopdooriyHoMy, GiTorieHOTHYHOMY 1 (piiopucTuuyHOMYy. He MeHI BaxJIMBUMHU
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IHAMKATOpaMH € TIOKa3HMKH, IO XapaKTepU3yloTh TBAPUHHUU CBIT: CTPYKTypa
MONYJISIiHA, 0COOIUBOCTI PO3MHOXKEHHS, JMHAMIKA YUCEILHOCTI BU/IIB.

O11iHKa HaBKOJUIIIHBOTO CEPEJOBHUIIA MPUITYCKAE MOPIBHSAHHS HOro CTaHy 3
NEBHUMHU HOpMaMHU. B sKOCTiI KpUTEpiiB MOKYTh BUCTYMATH MOKA3HUKU MPUPOTHOTO
HEMOPYIIEHOTO CTaHy MPHUPOJIHUX KOMILJIEKCIB a00 (DOHOBI MapaMeTpu CepeIoBHUIIIA.
JlJis OLIHKM HABKOJIMIITHHOTO CEPEAOBHUIIA PO3POOISIOTHCS HOPMATHBHI MOKA3HUKH,
10 XapaKTEePHU3yIOTh Mipy MOKJIMBOTO BIUIMBY JIFOJIMHU Ha IPUPOAY.

HopmaTuBH1 OKa3HUKN BCTAHOBIIOIOTHCSI HA OCHOBI CHEIIaIbHUX JOCIIIKEHb
ab0 B pe3yJbTaTl €KCIEPTHUX OMIHOK. OCKUIBKU HEPIJIKO HEMOXKIIMBO TEXHOJIOTTYHO
BUKJIIOYUTH BHUKUAM HIKIJJIMBUX PEUYOBHH B HABKOJUIIHE CEPEIOBHUIIE, BBOIATHCS
HOPMHU TpaHUYHO JonycTuMux KoHueHtpaiii (I'/IK) mkigimBux pedoBuH.

Bci icayroui HOopMmu I'JIK sBIISIFOTE COOOI0 KOMIIPOMIC MIXK JOIMYCTUMHM 1
peabHO ICHYIOUMM pIBHEM 3a0pyAHEHHS HAaBKOJIMIIHBOTO cepenoBuila. B mpaxTuii
MOHITOPUHIOBUX  CHOCTEPEKEHb  BUKOPUCTOBYIOTHCS ~ JIBI  OCHOBHI  IpyIu
HOPMATUBHUX MMOKA3HUKIB: CAHITAPHO-TIT1€HIYHI 1 €KOJIOT1YHI.

OauH 13 3aco0iB CyMapHOI OLIHKH CTaHy TEpUTOpli — L€ pO3paxyHOK
€KOJIOTTYHOI LIHHOCTI 00'€KTY.

[1i1 exoJIOriYHOK WIiHHICTIO 00'€KTa PO3yMIETHCS MOTEHI[IHHA KOPUCHICTH
o0'ekTa, 1 BeauymHa OOpaTHO MPOMOPIIHHA 3ycTpiyaeMmocTi. JlomyckaeTbes, 110
TEPUTOPISA, AKA OI[HIOETHCA, MA€ €Ky CYKYIHICTb BJIACTHUBOCTEH, IMOBIPHICTh
CIOCTEPEKEHHS KOXKHOI 3 IKUX JI0PI1BHIOE:

pi = Nij/ N;j, (1)

ne - Njj— ancio 00'eKTiB i3 BIACTUBICTIO |,
N; — 3arajbHe 4iCII0 00'€KTIB 03HAYEHOI'0 KIIaCy.

3arasibHa ekoJsioriyHa IiHHICTH (EL[) nN-oi TepuTopii BU3HAYAEThCA 3a
dbopmyiioro:

k
ELL, = _Zilog Di. (2

CanirapHo-ririeniyni  nmokasuuku.  CaHITapHO-TITIEHIYHI  TMOKAa3HUKU
BCTaHOBIIIOIOTh 3TIAHO 3 BHMOTaMH €KOJOT1YHOI Oe3reku HaceleHHS. [[o HuMX, B
nepiy yepry, BiaHocarbes ['IK pedoBuH, 1110 3a0pyIHIOIOTH MOBITPS, BOAY, FPYHT 1
NPOAYKTH JKUBJICHHA. [CHYIOTh HOpPMAaTHBH JIOMYCTUMOI KiNBKOCTI PEUOBHH
PI3HOMAHITHOTO MOXOJKEHHS y pi3HOMaHITHUX cepefoBuiax. Tinbku ['JIK XiMiuanx
PEUOBHUH Yy BOJOCXOBHIIAX BCTaHOBJIEHO i1 1550 pewyoBuH, a B aTMochepHOMY
noBITpl - st Owtemn HiK 450, B rpyHTi — Juist Ouabin HiXK 100. OCKIIBKM 4HCITO
nokazHukiB ['JIK nyxe Benuke, BUHUKAEe HEOOXINHICTh YTBOPEHHS NEPETIKY
HAWOUTBII BAXJIMBUX PEUOBHH, IO MiISITaI0Th 000B’I3KOBOMY KOHTPOJIIO B MPOIIECi
MOHITOpPUHTY. B X0ali 1uxX MOCHIIKeHh MOBHUHHO BpPAaXOBYBATHUCS: IMO-TIEPIIIE,
HACKIJTbKA MAacCOBHUI XapakTep MaroTh BUKUIM 1 HACKIJIBKU PO3MOBCIOJKYIOTHCS
3a0pynHiotoul pedoBuHU. [lo Takux BimHOCsAThCA: SO, mmia, CO, CO, — nmus
atMocdepr, HapTOpPOMyKTH, (EHOIM, CIOTYYEHHS BAXKKUX METAlB — JUIs
MOBEPXHEBUX BOJ, MECTUIMAN — A7 TpyHTIB. [lo-mpyre, cnocTepexeHHsIM MOBUHHI
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MIJJIATaTd HAMOUIBII TOKCHYHI CITOJYYEHHs, HE3Ba)KalO4u Ha Te, 0 a0COJIIOTHI
sHaueHHss ['JIK mns vHux Hanarto Hu3bki. B moiTpi ['ZIK Takux croiaydeHs He
nepesumye 5 Mr/ M° (V,Os, cipurcTHil aHTipHI, CBHHELb, aleTOGEHOH Ta iHmIi), ¥
BOJIOCXOBHIIAX — 2 MKT/ J1 (CoJii 6epuitito i pTyTi, (HEHON).

Jlis OimbIl TIOBHOI OIUHKU SIKOCTI CEpEAOBUINA TAaKOX BUKOPHCTOBYIOTHCS
KpUTepii, KOTpl XapaKTepU3yIOTh TPAHUYHO JOMYCTUME €KOJIOTiYHE HaBaHTa)KCHHS
I'JIEH, sike mianpueMcTBO 31IMCHIOE HA HABKOJIMIITHE CEPEJIOBHIIE B OJMHHUIIIO Yacy,:
st Bogau — e I'JIC — rpaHU4HO AOMYCTUMUN CKUJ MIKIAJIMBUX PEUOBHH, T/C, T/TOJ;
s noBitps — ['IB — rpannuno momycTuMuii BHKUI, r/c, T/pik. {1 BenuuunHm
MOBUHH1 000B’S3KOBO BXOJUTH /10 €KOJIOTTYHOTO MACTIOPTa KOKHOTO MIAMTPUEMCTBA.

Po3paxyHOK rpaHUYHO JONYCTUMUX CKHU/IIB Y BOJOIMH

I'’IC Bu3HaualOTh AJI BCiX KaTEropiil BOJOKOPUCTYBAaHHS 3a (POPMYIIOI0:

I'IC = qer*Cer, 3

1€ Jc; - BATPATH CTIYHUX BOJI, M3/r01[;

Cr — KOHIICHTPALLiSI PEYOBUH Y CTIYHHX BOLAX, I/M".

Bennuuna xonuentpaiii C., MKIUIMBUX PEYOBUH MPU CKHUJI CTIYHUX BOJ Y
MeXax MicTa He moBUHHA mepesepiryBaTu ['JIK gaHmx pedoBuH, siIKi BCTAaHOBJICHI
JUTSL MICITh BOJIOKOPUCTYBAHHS.

KoHueHTpaiiito TBepANX 4acToK B CTIUHUX Bojax C; ., BU3HAYAIOTh, BUXOISUH
3 BEJIMYMHU KOHIICHTpAIlli 3aBUCIMX PEUOBUH Y BOJHOMY 00’ €KTi 70 Micts ckuny C,
3a (hopmynamu (4, 5, 6):

- I TOCHOAAPCBhKO-IIUTTEBOI'O BOJOKOPUCTYBAHHSA

Ca < C;+0,25 (mr/n); (4)
- I prbOTOCIOIAPCHKUX uIen Ta KYJbTYPHO-TIOOYTOBOTO
BOJIOKOPUCTYBAHHSI:
Co < C,+0,75 (mMr/a); (5)

- [pU YyTPUMAHHI IPUPOJHUX MIHEPAIbHUX 3aBUCIUX PEUOBUH OLIbII HIX 30
MT/J KOHIIEHTpAIIisl 3aBUCIMX YaCTOK JJIsl BCIX BUJIIB BOJOKOPUCTYBAHHS
[IOBHHHA BIAMOBIIATH CHIBBIIHOIIECHHIO:

Cer < 1,05%C, (Mr/n). (6)

Bennuuny I'JIC 3a MiHepaipbHUM CKJIaJI0OM BU3HAYAIOTh 3a Gopmynnoro (3) mis
TOCIOIaPCHKO-MIUTTEBOTO  BOJOKOPUCTYBAaHHS TIPU KOHIIEHTpallli MiHEpaTbHUX
peuoBUH 1o cyxomy ocTtaTky C., He O0ubir Hix 1000 mr/mn. ITpu iboMy KOHIIEHTpaITis
XJIOPU/IiB HE MOBUHHA nepeBepiryBaTu 350 mr/i, a cynbdatiB — 500 mr/i.

Bennunny I'JIC 3a noBHuM OioxiMiuHuM BuTpadaHHsAM KHCHIO (BBK.)
TaKoXX BU3HaA4aroTh 3a (opmyior (3). Konuentpamis B criuni Boai C; 32 BBK gy
npu 20°C He MOBMHHA MEPEBEPUIYBATH 3 MI/J MPH TOCHOJAPCHKO-TIUTTEBOMY Ta
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pubOTOCIIOIAPCHKOMY BOJOKOPUCTYBAaHHI 1 6 MI/i — NpU KYJIBTYPHO-TIOOYTOBOMY
BOJIOKOPUCTYBAHHI.

Po3paxyHOK rpaHUYHO JOIYCTUMHX BUKH/IB /i1 IOBITPS

I'IB nis mpoMuciioBoro o0’€KTa 3 OJJHUM JKEPEIOM BUKHUIY IIKIIJIMBOCTEH
PO3paxoBYyeThCS 3a T0MOMOror hopmyiu (7):

(TIK —Cq) H2 JQAT
A Kg mn ’

(7)

TIB =

rae Co — GoHOBa KOHIIEHTpALIist 3a0PYAHIOKY0] PEYOBHHH, MI/M°,

['JIK — rpaHM4YHO JOMYCTHMA KOHI[CHTPAIIiS Ii€] PeYOBHHH, MI/M",

H — Bucota mxepena BUKUAY, M;

Q — 06’€M BUKH/LY Fa30MOBITPSHOI CyMiIll 3a OXMHHIIO Yacy, M°/c;

AT — pI3HMIIS MK TEMIIEpaTypOIO Ta30MOBITPSIHOI CyMillli, IO BUKUAAETHCS 1
TEMIEPATYPOI0 HABKOJIMIITHKOTO MOBITps, C;

A — KIIMaTUYHUA KOE(IUIEHT, KU XapaKTepu3ye MICIE PpPO3TaIIyBaHHS
MIPOMHUCIIOBOTO 00’ €KTa, IJIs TepUTOPii YKpainu popisHioe 160;

Kr — koedirienT, K1l 3aJ1eKUTh B BUAY NaluBa: IS ras3iB — 1, mis nuny —
2,5...3,0;

m, N — 0e3po3MipHI KOe(ILIEHTH, SKI 3aJeXaTh BlJ YMOB BHXOAY Ta30BOi
cymimi i3 yers mxepena: m=0,4...1,2; n =1...3.

Ctyninb 3a0py/iHeHHsI HAaBKOJIMIIIHHOTO CEPEIOBHIIA OIIHIOETHCS 3a TAaKHUMU
nokasHukamu sik: kpatHicte nepeBuieHHs ['JIK, I'JIC 1 I'/IB; kmac neGesmnexu
(TOKCHUYHOCT1) PEYOBHH; JIOMYCTHMA MTOBTOPIOBAHICTh KOHIICHTPAIII] 33/1aHOTO PIBHS;
KUIBKICTh XIMIYHUX €JIEMEHTIB 1 CIIOJTYy4YCHb.

VY BUMNAAKYy OJHOYACHOI MPUCYTHOCTI NEKUIHKOX 3a0pyAHIOIUUX PEYOBHH
BUKOPHCTOBYIOTbCSI CyMapHi MOKa3HUKH. [Ipu HasBHOCTI pPEUyOBUH 3 OJHAKOBHUM
CTYNEHEM IIKIAJMBOCTI CyMApHMil NMOKa3HUK 3a0pyaHeHHss C; BU3HAYaeTbCs 3a
dbopmyioro (8):

n Ci

€= o

ne Ci — hakTuyHa KOHIIEHTpAIlis 1-r0 3a0py/IHIOBaYa y BIJIMOBITHUX OJWMHHIISIX
BUMIpY: MI/M° - U 3a0pyIHIOBAYIB TIOBITPSI, MT/JI - Ji 3a0pyAHIOBAaUYiB BOJIU, MI/KT
- s 3a0pyaHtoBayiB IpyHTIB. ['JIK — rpaHudHO A0mMycTHMa KOHIIGHTpAIlis KOXKHOT
IIKIJJTIBOT PEYOBUHU Y BIJIMOBITHUX OJIMHUIIAX BUMIDY.

B mporeci MOHITOPWUHTY CHiJ BpaxOByBaTH, IO CaHITapHO-TITIEHIYHI
NOKa3HWKM JIMIIE YacTKOBO BIANOBIJAIOTH CBOEMY mpu3HauyeHHio, 6o [JIK
TepUTOplaTbHO HE audepeHIliiioBaHi, BOHM HE BPaxOBYIOTh BIUIUB pPEAIbHOI
nanamadTHOi cutyarii. Hampuknan, pTyTh, M0 MOTpaIuisie y MOBITPS 1 TPYHT Y
BUTJISIII HEOPTaHIYHMX CIIOJIY4YeHb, MPU HEBEIUKIM KOHIEHTpAIlli HE CTAaHOBUTH
BenuKoi HeOe3neku. OHaK y BOJ1 PTYTh Ta il HEOPraHiuHI CIOJIYYEHHS MEePEXOsiTh
Yy BUCOKOTOKCHYHY METHJILOBaHY (hopmy, TOKCHUHICTD iK0i1 B 30-100 pa3 Oinbiie.
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CaniTapHO-TITI€EHIYHI HOPMH, SIKI BCTAHOBJICHI BHUXOJSYU 3  BIUIMBY
PI3HOMAHITHUX PEYOBMH Ha OPraHi3M JIIOJMHU, HE BPaxOBYIOTh PEaKLIl0 Ha HHUX
IHIIUX OpraHi3MiB. 3a0pyJHEHHS, IO € JOMYCTUMUM JJISl JIIOJJUHHU, MOKE MPU3BECTU
70 TIOPYIICHHSI CTaHy 0araThbOX BHJIB POCIHMH 1 TBapHH Ta €KOCHUCTEM B ILILJIOMY.
Tomy 17151 o1iHKM CTaHy mpUpogHOTO cepenoBuia mopsan 3 I'/JIK BUKOpUCTOBYIOTH 1
€KOJIOT14H1 KPUTEpIi.

Exouioriuni kpurepii. Exosnoriuni kputepii — 1e mipa, 3a JOMOMOTOI0 SKOi
OILIIHIOETHCA AHTPONOTEHHUH BIUIMB Ha €KOCHCTEMHU 1 JIaHMIa(TH, KOJIH OCHOBHI
(GYHKIIIOHATBHO-CTYKTYPHI ~ XapaKTEPUCTUKH  €KOocHucTeM  (NIPOAYKTHUBHICTD,
IHTEHCUBHICTh O10TUYHOT'O KpyrooOiry, BU0Ba Pi3HOMAHITHICTb, CTIMKICTh Ta 1HIII)
HE BUXOSITH 32 MEXKi IPUPOTHUX 3MiH.

Buainsaiore 1B1 OCHOBHI I'PYNH €KOJIOTIYHUX TMOKA3HHUKIB: MOKOMIIOHEHTHI 1
KOMILJICKCHI.

J10 MOKOMIIOHEHTHHMX NMOKA3HMKIB BIJHOCITHCS 1HAMKATOPU CTaHy MOBITPS,
BOJI, TPYHTIB 1 O10T€OIIEHOTUYHOTO MOKPOBY B LUIOMYy. OcoOiuBe Miclle B LIbOMY
psny 3aiiMaroTh O101HAMKATOPH.

B SKOCT1 eKOJIOTIYHUX MOKAa3HUKIB MEPIIOi TPy BUCTYIAE KUTTE3AATHICTD 1
MPOJYKTUBHICTh BUJIIB 200 yrpymnyBaHb, BUOBA PI3HOMAHITHICTh, MPUCYTHICTH a00
BIJICYTHICTh XapaKTepHHX BHJIIB. 3a 3MIHAMHU IIMX IMOKA3HHUKIB MOXHa 3 BEJIUKOIO
IMOBIPHICTIO BCTAaHOBUTHU 3MIHH y TIPUPOJHUX KOMILUIEKCAX Mij] BILTMBOM MPUPOJTHUX
1 aHTPOMOT€HHUX YMHHHUKIB.

JIo KOMIUIEKCHHX  €KOJIOTIYHMX KPHTepiiB  BIJHOCATHCA CyMapHi
(iHTErpalibH1) MOKa3HUKH, 10 XaPAKTEPU3YIOTh IPUPOIHI CUCTEMH B LIJIOMY.
CyMapHwMii TOKa3HUK MOKHA po3paxyBatu 3a Gopmysioro (9):

1 n
Xs= = ) Xiki, 9)
Ny

JI€ N - YUCJIO TOKOMIIOHEHTHUX HOPMATHUBIB, Xj - HOPMATUB CTaHy KOMIIOHEHTA,
Ki - BaroBuii KOMIIOHEHT HOPMATHUBRBY.

Jlo iHTerpanpbHUX ITOKA3HHUKIB MO>XHA BIJIHECTH: 1HTECHCHUBHICTH O10THYHOIO
Kpyroo0iry pedoBMHM Ta €Heprii (BU3HAYAETHCA SIK BIIHOIICHHS Macu IIOPIYHOT
010710TIYHOT TMPOAYKINT A0 3arajgbHOI Macu Ol10IEHO3Yy), €HEPTreTUKO-PECUYOBHHHHIMA
OalaHC TPUPOJHMX CHCTEM, CTaH 370pPOB’S HACeNeHHs (IWHAMIKa JUTIIOT
CMEPTHOCTI, 3aXBOPIOBAHICTh JITEH 1 JOPOCIMX, MPHUPOHKEHI aHOMAIii PO3BUTKY
HOBOHAPO/KCHUX ).
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5.3 KoHTpoJibHi NUTAHHS
1 HaBenmiTh OCHOBHI 3a/1a4i €KOJOTIYHOI eKCIIepTH3U. BU3HauTe OCHOBHY METY
eKOJIOTIYHOI EKCIIEPTH3H.

2  OxapakTepusyiiTe OCHOBHI MPHUHIIUIIY, HAa IKUX 0a3y€eThCs €KOJOTIdHA
eKCIIepTH3a.

3 SIkuii mpUHLIMI €KOJOTI1YHOI ekcrepTusu € Benyuum? llepeniure 06’exTH,
K1 TJIATaI0Th €KOJIOTTYHIN eKCIIepTH3i.

4 11lo € METOIO €KOJIOTIYHOI MACIOPTU3AIlT 1ATPUEMCTRB?

5 JlaiiTe BU3BHAUYCHHS IMOHSITTS «EKOJIOTTYHHUI MOHITOPUHI», HaBEAITh OCHOBHI
3a/1a4l €KOJIOTIYHOTO MOHITOPHHTY.

6 HaseniTh 1 0XxapakTepu3yinTe OCHOBHI THITH €KOJIOT1YHOTO MOHITOPHHTY.

7 OxapakTepu3yiTe OCHOBHI CTYNE€HI HAa3eMHOIO MOHITOPUHTY 3a
LII. 'epacumoBuM, 00’ €KTH 1X HOCTIIKEHb, 3a1a4H.

8 IIlo € oO’ektamMu OOCHIIKCHb O010€KOJIOTIYHOrO, T'€OCHCTEMHOIO Ta
6iocepHOro MOHITOPUHTY?
9 HageniTh OCHOBHI 3aCO0OH OIIIHKH CTaHY HaBKOJIHUIITHBOT'O CEPEIOBHUIIIA.

10 3 skuMH IUISIMA BUKOPHCTOBYIOTHCSI TUCTAHIIIIHI 3aCO0M OIIHKU CTaHy
IOBKLLIA?

11 HaBemiTs OCHOBHI THIIM Ha3eMHHUX 3aCO0IB HOCIIUKEHHS 32 CTAHOM
HaBKOJIMIITHBOTO CEPEIOBHIIIA.

12 Yum 00yMOBIIOETHCS €KOJIOTIYHA HIHHICTH 00 €KTY?

13  OxapaktepusyiTe OCHOBHI TpyNnd HOPMATHUBHUX IOKA3HUKIB, SKi
BUKOPUCTOBYIOTBCS JUISI OL[IHKM CTyHeHs 3a0pyAHEHHS aTMOC(EpHOro MOBITPS,
BOJIOWM Ta I'PYHTIB.

14 3 SKOI METO CaHITAPHO-TITIEHIYHI 1 EeKOJIOTIYHI TOKAa3HUKH
BUKOPHUCTOBYIOTBCS Y TMPAKTHI[I MOHITOPHHTOBHX CIIOCTEPEKEHb 3a CTaHOM
HaBKOJIUIIIHBOTO CepeoBUIIA?

15 3a gomoMororw SKHX KpPUTEPIiiB OIIHIOIOTH TPAaHUYHO JIOMYCTHME
€KOJIOT1YHE HaBaHTAKCHHS Ha BOJIHI Ta OBITPSHI IPUPOIHI CepeIoBUIIA?

16 3 K010 METOI BUKOPUCTOBYIOTHCS €KOJIOTTYHI KpUTEPIi JIJIs1 OLIHKH CTaHy
HABKOJIMILIHBOTO cepeoBuina? SIki B1 OCHOBHI I'PyNH €KOJOTTYHUX MMOKa3HUKIB Bam
BiJOMi?
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5.4 3apayu AJs1 caMOCTiifHOTO pPO3B’sI3aHHA

1 Ckua CTIYHUX BOA MIANPUEMCTBA, IO MPOEKTYETHCS, Ma€ 31HCHIOBATUCS Y
MeKax HaceJIEHOTO MyHKTY y PiKy, SIKa BUKOPHUCTOBYETHCS VISl HEIIEHTPAi30BaHOTO
TOCIIOIaPCTHKO-ITUTTEBOTO BOJONIOCTauaHHs. [Ipy aHami3i CTIYHUX BOJ MiAMPUEMCTBA
BCTAHOBJICHO 00’€MH CKUY CTIYHHUX BOA (¢ = 0,2 M/c i IOKa3HUKK CKJIaJly CTIYHHMX
BOJI:

- yTpUMaHHS 3aBUCIUX 9acTOK — 60 MI/I;

- MiHepaJbHUM CKJaj 3a cyXuM octaTkoMm — 350 mr/i, y ToMy 4ucii — Aus

xnopuniB — 220 mr/m; ans cynsgatis — 100 mr/m;

- OioximiuHe BuTpauyanHs KHCHIO (BBK, ) — 80 Mr/im;

- cBuHenpb — 2,0 mr/n, I'IK = 0,1 mr/m;

- Oewnson — 1,5 mr/n, T'JIK = 0,5 mr/m;

- Hitpoxsopoenson — 0,3 mr/m, ['’/IK = 0,05 mr/m.

BcranoBineHo, 110 npupogHe yTpUMaHHS 3aBUCIUX YaCTOK Y BO1 JOPIBHIOE 42
Mr/i. 3arajibHi BUMOTH JIO0 CKJIaqy CTIYHOi BOJM IOBHUHHI 33J0OBOJILHATUCS IIO
nepmuM TpboM Moka3zHukaMm, a 3a ['JIK — mo ocranHiMm TpboM. [laTu OIIHKY
HIpUEMCTBA 3a caHiTapHo-TririeHiuHnMu nokazuukamu (I'JIC ta T'JIK).

2 TlpomucnoBuii 00’ eKkT BUKHIae mKMBUN 1a3 SO,. O6’eM ra3omnoBiTpsSHO1
CyMillli, fIKa BUXOJUTh 3 OJMHUYHOIO JKepesia 3a OAMHUII0 Yacy, aopiBHIoe 500
M/c; temrneparypa Bukuay 120°C. ®onoBa koHueHTpaiiss SO, B HaCEJICHOMY ITyHKTI
ckragae 0,02 mr/m°. Bucora mumoBoi Tpy6u 100 m, Ge3posmipHi koedimientn, ski
XapaKTEPU3yIOTh niaiom ¢akena HaJ TpyOoI0, JOPIBHIOKOTD:
m = 0,8; n = 1,0. Po3paxysaru Benuuuny ['JIB SO, myis nanoro 06’ exa.

6 MPUHIUIIM BE3BLIXIJHUX TEXHOJIOI'TA

Pedepar

PecypcHnii UKL BU3HAYCHHS, OCHOBHI €TaIlu. Pamionaneshe
NPUPOAOKOPUCTYBAHHA: TMOHSTTS, OCHOBHI NPUHUMIMK . BIITBOpEHHS NPUPOIHUX
pecypciB. TloHATTS mOpo eKkojorizaiilo CyCHUIbHOrO BHpOOHUITBA. Hampsmku
palllOHAIBHOTO BUKOPHUCTAHHS TPUPOJHUX pecypciB. be3BIAXOaHI TEXHOJOTII:
BU3HAYEHHS, OCHOBHI PUHIUIIN.

6.1 TeopernuHi BitomocTi
6.1.1 TloHATTS PO pecypCHUI IUKJI

Jlnst Toro, o0 OTpuUMaTH HEOOXIIHY MPOIYKIIO JIOIWHA MOBUHHA 3HAWTH 1
3000yTH KOPUCHI KOMAJIWHU, IEpPEeBE3TH iX OO0 MICHb NepepoOKku, oOpoOUTH
BI/IMOBITHUM YHMHOM 1, HAPEIIITI, OTPUMATH KIHIIEBUU MPOAYKT. ToOTO NMroauHa
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MOBMHHA BKJIIOYUTH TPUPOAHI pPeCcypcu y BUPOOHUYUHN (pecypCHUM) LUK, SKHM
1HaKIlle MOKHA HAa3BaTU aHTPONOTEHHUN ab0 TEXHOTEHHHM KpyrooOir peyoBUHH Ta
eHeprii.

[Tig pecypcHUM HHKJIOM, TAKUM YHHOM, PO3YMIIOTh CYKYITHICTh II€PETBOPEHD
1 MPOCTOPOBUX MEPEMIIIEHb MEBHOT PEYOBUHHU a00 IpyIH PEYOBUMH Ha BCIX eTamax
BUKOPUCTAHHA WOTrO JIIOJMHOIO: PO3BIIYBAaHHS KOPUCHHUX KOIAJIWH, BUTAT 3
OPUPOAHOTO CEPEIOBUINA, BHUJIJICHHS PEYOBUHM, IepepoOKa, MIArOoTOBKA 10
eKCIUTyaTallii, IepeTBOPEHHS B MOTPIOHY MPOAYKIIIO, TOBEPHEHHS Y IPUPOY.

CnoBo «IHMKII» MPUITYCKAE 3aMKHEHICTh Mpolecy. B mpuponi Bci XiMiuHI
peyoBUHMU (BOJa, Ta3u, MeETalaM) MEepPEMINIYyIOTbCd B 3aMKHEHOMY KoJjii. OjHak
pecypcHMl 1HMKJI (PaKTUYHO HE € 3aMKHyTuM. CrhpaBfi, SIKIIO MOTJIMHEHUH
pocivHamu Byriens y ckiaal CO, BepTaerbes 10 atMochepu NMpU AUXaHHI THX e
POCJIMH, TBApUH 1 MIKPOOPTaHI3MiB, TO KaM'ssHE BYT1JUIS (TOM e Byrieusp), 3100yTui,
MEepPEeBE3CHU 710 MIANPUEMCTBA, MEPEepOoOJICHUN, Ha3a] B MICIe pO3TalllyBaHHS HE
MIOBEPTAETHCS.

TexHoreHHUH KpyrooOir peuoBUHN MOKHA YSIBUTH CXEMOIO BiTOOpPakeHOIO Ha
pucynky 6.1.1.1.

B naniii cxewmi:

C — nepBrHHA CUPOBUHA (IPUPOIHI PECYPCH).

[T — npoaykitis.

B — Bimxoau. Bigxoau BuUpOOHMIITBA — 3alMIIKKM CHPOBUHH, Marepiallis,
HamiBpaOpUKaTiB, IO YTBOPWUJIUCSA MpPU BUPOOHUUTBI NPOAYKUIi 1 BTPATUIU
IMOBHICTIO 200 YacCTKOBO BHUXIIHI CIOKMBYl BJIACTUBOCTI. B1axoaW croXWBaHHSI —
BUpOOM 1 MaTepianM, SKI BTPAaTUIM CBOI CIIOXHMBYl BJIACTUBOCTI B pe3yJbTaTi
G13UgHOTO a00 MOPATILHOTO 3HOCY.

BMP- BTOpHHHI MarepiajgbHI pecypcu — 1€ CyMma BiAXOAIB BUPOOHUITBA 1
BIIXO/I1B CIIOKWBaHHSI.

P — po3citoBaHHS peUOBMHH Y HABKOJHUIIIHBOMY CEPEIOBUIIIL (BTpaTH).

BC- BTOpHHHA CHpPOBUHA — 116 BTOPUHHI MaTepiaibHl peCypcH, 110 B HUHIIITHINA
4ac MOXKYTh IOBTOPHO BUKOPUCTOBYBATHUCS B HAPOJHOMY rOCIIOAAPCTBI.

HB — Bigxonu, 1m0 HE YTUIII3YIOThCS, Ta YaCTUHA BTOPUHHUX MaTEpiaIbHUX
pecypciB, IS SIKUX B HUHIIIHIN yac BiACYTHI YMOBU BUKOPHCTAHHS.

[Tpu icHyrouoMy BUPOOHHUIITBI CIHIBBIJHOUICHHS MaTepiajibHUX IOTOKIB Yy
TeXHOreHHOMY Kpyroooiry Take: I[I << C 1 Il << I, npu po3BuHEeHOMY KpYyroooiry
PEYOBHHHM CITIBBITHOMICHHS MaTepiaiibHux motokiB Oyne: [I~C, III > 1. Orxke, mus
BJIOCKOHAQJICHHSI PECYpPCHOTO LMKy HEOOXIJIHE 3HIKEHHS BIAXOJIB Ha KOXKHOMY 3
Horo eramis.

89



c |— BUPOOHUIITBO —| [ |—| BuKOpHCTaHH:

BMP

BC 301p 1 mepepoOka — HB

l

— 3HCIIKOXKCHHA 1 MOXOBAHHS

Pucynok 6.1.1.1 — Cxema TeXHOr€HHOT'0 KPYroooiry pe4oBuHH

6.1.2 PanionajibHe NPpUPOIOKOPUCTYBAHHSA

Ha mpoTs3i Bei€l icTopii JIFoACTBa MPOIEC BUKOPUCTAHHS IPUPOTHUX PECYPCIB
OyB cruxiinuMm. [loMuKOBa OIliHKA TNPUPOJHUX PECYPCIB, SK HEBUYEPITHHUX,
MOpOJMJIa CIOKMBYE BITHOIIEHHS 10 MPUPOIH, IO MPHU3BEIO A0 YCKIATHEHHS
€KOJIOTTYHOI 0OCTaHOBKH.

[Ipo paiioHaibHE BHUKOPUCTAHHS MPUPOJHUX PECYpPCIB MOYAIH CEPHO3HO
MIpKyBaTu JIUIIIE B OCTaHHI EKUIBKA JECATHPIY. Panionaanne
NPUPOIOKOPUCTYBAHHS - 1€ TaKUil BIUTUB Ha MPUPOAHI PECYPCH, MIPHU IKOMY BOHHU
3aJUIIAIOTECS  CTaOLTbHUMU a00 3MIHIOIOTBCS B 3a3JalieTiap  TependadeHoOMY
HaANpsMKY 1 MaciiTadax.

IcHyroua ekojoriuyHa curyamiss MoTpedye TOBHOI 3aMiHH CHOXKHBYOTO
BUKOPHUCTAHHS MIPUPOIHUX PECYPCiB HA paIliOHaTbHE MPUPOJOKOPUCTYBAHHS.

XapakTepHUMH  pHUCaMH  PalliOHAIBHOTO  MPUPOIOKOPUCTYBAaHHS  €:
IUIAaHOMIPHICTh, ~ HAyKOBO  OOIpYHTOBaHE  TIEPETBOPEHHS  HABKOJUIIHHOTO
Cepe/lOBHUIIA, KOMIUJIEKCHE BUKOPUCTAHHS HE BIJIHOBIIOBAHUX PECYpPCIB B LUK
«BUPOOHMIITBO — CIOXMBAHHS - BTOPUHHI peCypcu», 30€peKEHHS 1 BIATBOPECHHS
BIJIHOBJTIOBaHUX MPUPOJHUX PECYPCIB.
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6.1.3 BianTBopeHHsI NPUPOIHUX pecypciB

[Tig BIATBOpPEHHSAM MPHUPOJHUX PECYpPCIiB PO3YMIIOTH: 3 OJHOTO OOKY,
B1JIHOBJICHHS 3MIHEHOI B Pe3yJIbTaTl aHTPOIIOTEHHUX BIUIMBIB SKOCTI IIUX PECYPCIB, 3
1HIIIOTO OOKY, BITHOBJIEHHSI KIJIBKOCTI BUKOPUCTAHUX MPUPOIHUX PECYPCIB, a TAKOXK
30epeKeHHsT PeCypCiB 3 METOI0 MIATPUMAHHS B MPUPOJHUX KOMIIJIEKCAaX MPOLECIB
CaMOBIJTHOBJICHHSI IPUPOJITHUX PECYPCIB.

PosrnssHeMo BITHOBJIGHHST TPUPOJHUX PECYpCiB Ha MPUKIaAl HaWOLIbII
PO3IMOBCIOIPKEHUX 1X BUIIB.

BiaTBopeHHs BOAHMX pecypciB — 1ie cTabum3aiis SKOCTI BOAH Y
BOJOCXOBHIIAX 32 XIMIYHAM CKJIQJIOM 1 TETIZIOBUM PEKHMOM, & TAKOXK KUTBKOCTI BOJIA
y BogocxoBHInax. [{boro MoxkHa A0CSATTH 3aBASKH TAKUM 3aX0JaM SK:

- 3HIDKEHHS CIOXKMBaHHS BOJM ISl TOCIOIAPCHKOT ISUIBHOCTI JIHOICH 3a

PaxyHOK IIUPOKOTO PO3BUTKY OOOPOTHHX ITUKIIIB BOJJOKOPUCTYBAHHSI,

- TIOBHA OYMCTKA CTIYHUX BO/I,

- OXOJIOJIKYBaHHS CTIYHUX BOJI,

- BIJIHOBJICHHS 1 OYMCTKA PyCes MAJIUX PIK 1 JKEpElI,

- PO3UIMPEHHS HACA/KEHb JIICY B3/I0BXK PYyCel PiK 1 BOJOCXOBHIIL,

- HaKONMWYYyBaHHA BOJl y INTyYHUX BOJOCXOBHUIIAX 1 BOJOMMHINAX 3
BUKOPUCTAaHHAM aTMOC(EPHUX OMA/IB 1 pO3TaIuX BO/,

- YHUKHEHHS 3a0pyJHEHHS NOBEPXHI BOJ HAPTONPOAYKTAaMHU Ta IHIIUMH
OpraHIYHUMHU PEYOBUHAMU 1 MONIMIIEHHS YMOB ra3000MiHYy MiX BOJOIO 1
aTMocheporo.

BiarBopenHs arMocdepHOro moBiTps — 1€ cTadimi3allis B HhOMY KOHIICHTpaITii
KHCHIO 1 JIBOOKCHIY BYTJICIIO, 3a0€3MEYCHHS MPO30POCTI MOBITPS, 3MEHIICHHS
KUIBKOCT1 a€p030J1iB aHTPOIIOTEHHOTO XapaKTepy.

CtaliIpHICTh XIMIYHOTO CKJIQJIy TIOBITPS TOCSTAETHCS 32 PaXyHOK 30epeKeHHS
HA3eMHHUX 3€JICHUX POCIHUH 1 (iToraHkToHy Tigpochepu. Cradimizarmis (Gi3uyHUX
BJIACTMBOCTEH 3/IIMCHIOETHCS 3aBSKH OUHCTIII T'a31B, M0 BIIXOAATH BiJI MPOMUCIOBUX
00’€KTIB, a TAKOX BUXJIOITHUX Ta31B aBTOTPAHCTIOPTY.

BiaTBOpeHHST pOCIMHHOIO CBITY — II¢ 30UIBIICHHS ILIOI 3aHATHX 3CJICHUMU
HACa/DKCHHSIMU CIPUATIUBe perymoBanHio Bmicty O, 1 CO, B armocdepHOMY
MOBITPl, MEpexXiJl BiJ XIMIYHUX 10 OI10JIOTIYHUX 3aCO0IB 3aXHUCTY POCIUH BiJ
IITK1THUKIB 1 XBOPOO.

BiaTBOpeHHsI IPYHTIB MOXJIMBE 3aBISKH MPUIUHEHHIO €po3ii IPYHTIB 3a
pPaxyHOK TMPOBEJICHHS MEJTIOpaTUBHUX pPOOIT, PEKyJIbTUBAIl 3eMeIb IICIsS 1X
MIPOMHUCIIOBOTO BHKOPHUCTAaHHS 3 METOI0 TOBEPHEHHS y CLICHKOTOCTIONAPCHKUI
000pOT, MIABUUIEHHS POJIOYOCTI IpyHTIB (iX NPOJYKTUBHOCTI) 3a PpPaxyHOK
YTBOPEHHSI CTIMKUX arporeHO31B.

BinTBopeHHsT MiHEpalbHUX PECypCiB Ha TMEPIIMH OIS HE MOMKIIMBE.
MiuepanbpHi pecypcu (KOpPHCHI KOIAJWHU) YTBOPIOBAIKMCS MPOTATOM JCCATKIB 1
COTE€Hb MIUIBHOHIB POKIB IiJ] BIUIMBOM PI3HOMAHITHUX NPUPOJHUX YUHHHUKIB
(TeMmepaTypH, TUCKY, JIli MIKpoOpraHi3miB). OHaK, SKIIO ITYYHO BIATBOPUTHU ACSKI
YMOBH, MOKHA MTPUCKOPUTH YTBOPCHHSI ACSKUX PECypcCiB (HAPUKIIaa, BUPOOHUIITBO
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PIIKUX 1 ra30mo/II0OHUX MaJIUB 3 POCIMHHUX PECYPCIB, OTPUMAHHS IITYYHUX aJIMa3iB,
pyOiHiB, rpadiTy Ta 1HIIIL. ).

BinTBopeHHsS MPHUPOAHUX PECypCiB JOTMOMara€ BHpINIYBaTH HE TUIBKH
CUPOBHHHY MpoOJieMy, aje 1 3arajbHy €KOJOTIYHYy — 3aBISIKA EKOJIOTi3alii
CYCI1JIBHOTO BUPOOHUIITBA.

Exousorizariisi CycniibHOT0 BUPOOHMIITBA — 11€ KOMILIEKC 3aXO0/1iB, 110 BKIIOYAE
B cebe palliloHaTbHe BHUKOPUCTAHHS NPUPOJHUX PECYpPCIB Ha BCIX CTaAisx ix
nepepoOKH, OIMaJJIMBE BHKOPUCTAHHS (OXOPOHY) 1 BIATBOPEHHS MPHUPOJIHHUX
pecypciB, pi3Ke 3MEHIIEHHS KUIBKOCTI BIAXOJIB 1 ONTHMI3AIl0 iX SKOCTI,
parioHaTbHE PO3MIMIEHHS! MPOAYKTUBHUX CHJI, a TaKOX EKOJIOTi3allil0 MUCIICHHS
TEXHIYHUX POOITHHKIB.

6.1.4 Hanpsimku panioHaJbHOr0 BUKOPUCTAHHS
NPUPOIHUX pecypciB

PamionanpHe TPHPOAOKOPUCTYBAHHS 3MIMCHIOETBCS B JBOX HAMPSMKaX.
[lepmmii HarIPsIMOK - 3HUKEHHSI MATEP1AJIOBUKOPUCTAHHS HA OCHOBI BJJOCKOHAJICHHS
TEXHOJIOT1IM 1 opraHizaiii BUPOOHHUIITBA, BJIOCKOHAJEHHS TEXHIKU; JPYrUdl -
MIJBUIIEHHS  CTYNEHS  BUKOPUCTAaHHS CHUPOBHHM 32 PaxyHOK  PO3BUTKY
MaJIOBIJIXOJHUX 1 0€3BIIX1THUX BUPOOHHUIITB

Panime OyB pO3MOBCIO/KEHUN «OUMCHUI» HANPAMOK, SIK 3aci0 3HMKECHHS
IIKIJIJTMBOTO BIUTUBY BUKH/IIB BUPOOHHUIITBA HA IOBKULISA (PO3BUTOK OUMCHHX CIIOPY/I,
130J15110i1  BIAXOJIB BIJ HABKOJMIIHBOIO cepenoBuiia). [lpm mpoMmy BUTpatH Ha
OXOPOHY HAaBKOJIMIIHBOT'O CEPEAOBHINA pi3ko 3pociu. Lle no3BomiIo crabinizyBaru,
a B JEJKMX BHWITAJIKAX HaBITh 3HU3UTH BUKUAM 3a0pyIHIOIOYUX PEYOBHH, aje
BUMArajao JOpOTHUX 3axojiB. Tak, BapTICTh €JNEKTPO(MUILTPIB AJII OYHUCTKU Ta3iB
TeIIoBoi eHepreTwku Big mwry 3 edektuBHicTIo 90; 99 1 99,9% pocre y
criBBiHOIIEHHI 1: 2: 4. MOXJIMBOCTI OYMCHOI TEXHOJIOT1 I1Ie HEe BUYEpIIaHi, ajie il B
MOMAJIBIIIOMY HE MO’KE BIABOJMUTHUCS TPIOPUTETHA POJH TOMY, IO YJIOBIIOBAHHS
BHUKH/IIB HE BUPIIIYE MPOOJIeMH BiaX01B. BiX0oau yTBOPIOIOTHCS, ajie MepeXoIsiTh B
MEHIII HeOe3IeuHy JIsl HaBKOJIMIITHLOTO cepeoBuIna Gpopmy abo MmepeMilaroThes 3
OJTHOTO TIPUPOJHOTO KOMILIEKCY B 1HIIUH.

B HuHimHIA  Yyac TOBMHHA  OTPUMATH  PO3BUTOK  CTpaTeris
«B1AXOJOCTIOKUBAHH», OCHOBaHA Ha €(DEKTUBHOMY BUKOPUCTAHHI BIXOIB B SKOCTI
BTOPUHHOI cupoBUHU. Tak, 3a po3paxyHkamu ¢axisiiB 80% OymiBeIbHUX MaTepialiB
MO>KHAa BHPOOJIATU 3 BIJIXOJIIB, MPU LIOMY COOIBAPTICTh MPOAYKIIi 3HUKYETHCS Ha
10-15% 1 mokpairyeTbcsi €KOJIOTIYHA cUTyallis. Aye 1 1e He BUpillye mpoodsiemy
MOBHICTIO: KIJIBKICTh BIAXOIB MEPEBUIIYE MOXKIMBOCTI iX CIIOKUBAHHS, & BUTPATH Ha
YTWII3alll0 HaAMIpHO BHCOKI. TOMy TOJOBHUM TIOBMHEH OYyTH HaMpsMOK
€KoJIoT13allli BUPOOHUIITBA TaKWil SK PO3poOKa MaJOBIIXOJAHUX Ta OE3BIIXOTHUX
TEXHOJIOTIH.
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6.1.5 ManosBigxoani Ta 0e3BiZAX0aHi TeXHOJIOTII,
BHU3HAYE€HHSs, OCHOBHI MPUHIUTIN

be3BigxoaHa TEXHOJNOTII Ma€ CBOEI0 OCHOBOIO TPUHIUIHN  ICHYBaHHS
EKOJIOTIYHUX CUCTEeM. B exocucTemMax eHepris Ta peUOBUHU BUTPAYAIOTHCSI EKOHOMHO
1 BIAXOAWM OJHWX OPTraHi3MIB € BaXJIUBINIOKD YMOBOIO ICHYBaHHS IHIIHUX.
[IpuHIIMTIOBO HOBHI HANPSIMOK PO3BUTKY BUPOOHHUIITBA MOBUHEH 3aCHOBYBATHCS Ha
[UKTIYHOCT1 BUKOPUCTAHHS PEYOBUHU Ta €HEPrii.

Haii61s1p111 MTOBHO MOHATTS «O€3BIX0/IHA TEXHOJOTIs» Oyino po3kputo B 1979
poOIll Ha 3araJilbHOEBINPOCUCHKIM Hapadl 13 CHIIBPOOITHUIITBA B Tally3l OXOPOHH
HaBKOJIMIIHLOTO cepenoBuimia. ¥ 1984 pomi mig erimoro OOH B Tamkenti Oyio
MPOBEICHO CeMiHap 3 MpobieM MaJOBIAXOAHUX Ta PECcypco30epiraroiux
TE€XHOJIOT1M.

be3Bigxogna TexHos0ris — 11€ 3aci0 BUpOOHUIITBA NPOAYKIi, KOJU HAHO1IBIII
palioHaIbHO 1 KOMIUIEKCHO BHUKOPUCTOBYETHCSI CHPOBHHA Ta €HEPris y LHUKII
«CHPOBHHHI pecypcH — BHPOOHHMITBO — CIOKMBAHHSI — BTOPUHHI CHMPOBHHHI
pecypcu», TOOTO pi3HOMAHITHUM BIUIMB HAa HABKOJUIIHE MPUPOJHE CEPEIAOBUIIEC HE
NOPYIIY€e HOro HOPMaIbHOrO (PYHKIIOHYBAHHS.

[IpoMibkKHMM €TaroM € MaJOBIAXOJHE BUPOOHUIITBO — 1€ Takuil 3acid
BUPOOHUIITBA, KOJIM IIKIJJIMBUN BIJTUB HA HABKOJMUIITHE CEPEOBUIIEC HE MEPEBUIILYE
pIBHSI, SKUW 3aJI0BOJIBHSIE CAHITAPHO-TITIEHIYHUM HOpMaMm, ajie TpH IbOMY 3a
TEXHIYHUMHU, OpraHi3alliiHUMU, €KOHOMIYHHUMH a00 IHIIMMHU MPUYMHAMH YaCTHHA
CUPOBHHHM 1 MarepiaiiB NEPETBOPIOETHCS Yy BIAXOIM 1 HANPABISIETbCS HA JIOBIE
30epiranHs a00 MOXOBAHHSI.

IcHye Tpu OCHOBHMX HANpsIMKH YTBOPCHHS MaJOBIIXOJHHX, a B TOJAIBIIOMY
Oe3BimxomHUX TexHOJorid. Ilo-mepmie, 1€ po3poOka TPHHIMIIOBO HOBUX
TEXHOJIOTIYHHUX CXEM 1 METOAIB TMPOMMCIOBOIO BUPOOHUITBA, AKI BHUKIIOYAIOThH
BUKHUW IIKIIJIMBUX PEYOBHH Yy HABKOJUIIHE cepenoBuie. [lo-apyre, e yTBopeHHs
3aMKHEHUX TEXHOJIOTIYHUX CXeM 3 0araTopa3oBUM BUKOPHUCTaHHSIM BOIU 1
TEXHOJIOTIYHUX Tra3iB. [lo-TpeTe, 11 yTBOPEHHS CHUCTEM TMEpPepoOKH BIIXOIB
BUPOOHMIITBA, KOJIU BIAXOAN BUKOPUCTOBYIOTHCS SIK BTOPHMHHI MaTepiaiibHI PECypCH,
1 opraHizarlisi Ha I[if OCHOB1 0€3B1IXOTHUX TEPUTOPIATHHO-TIPOMHUCIOBUX KOMILJIEKCIB
13 3AMKHEHOIO CTPYKTYPOIO MTOTOKIB CHPOBUHU Ta BIAXOIIB y MEKaX KOMIUICKCY.

Exonomiuna edexkTuBHICTL 0€3BIAXOAHMX TEXHOJIOTiH, PO3PAXYHOK
€KOHOMIYHHUX 30MTKIiB Big 3a0pyJHEHHS] HABKOJHMIIHBOIO CepedOBHINA.
HapoaHorocrogapchkuii  €KOHOMIYHHUM  pe3yJbTaT  BTUICHHS  OE€3BIJIXOJHHUX
TEXHOJIOTIM Ma€ HacHiJKOM 30UIbIIEHHS PIYHOTO MPUOYTKY 1 YHHUKHEHHS
eKOHOMIYHOTO 30MTKY BiA 3a0pynHeHHS MJOBKULIA. 3O0UIbIICHHA TNPUOYTKY Y
BUPOOHUIITBI MOKE OyTH MOB’s3aHE: 3 OTPUMAHHAM J0JATKOBOI, @ TAKOX Je(IIUTHOT
MPOJYKIlii, sIKa paHillle 30BCIM HE BHUPOOJISIAcs; 31 30€pEeKEeHHSM pecypciB (3a
paxyHOK BUKOPUCTAHHS BIJIXOJIIB SIK BTOPMHHOI CHPOBUHHU); 3 €KOHOMIEIO BUTPAT Ha
pO3BiAyBaHHA, A00YBaHHSA, TPAHCHOPTYBAHHS MPHUPOAHUX PECYpCiB; 3 e(PEeKTOM
KOMIUIEKCHOTO PO3BUTKY PET1OHY, BIOCKOHAJIEHHS WOTO BUPOOHUYMX CHJI Ta 1HIIIE.
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ExoHOMIYHMIT 30MTOK, SIKOTO BAAQJIOCS YHHKHYTH, PO3PAXOBYETHCS 32 METOJUKOIO
BU3HAUCHHS CIIBBIJHOIICHHS EKOHOMIYHOI €(eKTUBHOCTI MPUPOJOOXOPOHHHUX
3aX0/JlIB 1 OI[IHKK €KOHOMIYHOTO 30UTKY, SIKUH 3aMOJITHO HAPOJHOMY T'OCIIOIApPCTBY
3a0pyTHEHHSIM HABKOJIMIITHHOTO CEPEOBHIIIA.

CtBOpeHHsT 0€3BiXOJHOTO BHPOOHHIITBA — JOBIHM MpoOIEC, SKUU MOTpedye
BUPIIIICHHS HAWCKJIQJHIMIUX B3a€EMOIOB’SI3aHUX TEXHOJIOTIYHHUX, EKOHOMIYHUX,
OpraHi3allifHUX, TICUXOJIOTIYHUX Ta IHIIMX 3a1ad. AJle €JIUHa MOXJIMBICTh
MOJI0JIaHHS JIIOJICTBOM CY4acHOI €KOJIOTIYHOI KPU3H — 1€ €KOJIOT13allisl BUPOOHHUIITBA
— YTBOPEHHSI CUCTEMH HOBUX BHUPOOHMYMX CTPYKTYp, SIKI BKJIIOYAIOTh MPUHIIMIIOBO
HOBI 0€3B1IXO/HI MpoIlecH 3700yBaHHA 1 TTepepoOKH MPUPOIHUX PECYPCIB, TMAJIMBAa,;
BUKOPUCTAHHSA €KOJIOTIYHO YHCTHUX JDKEpeNl eHeprii; pecypcosOepirarodi  Ta
PECYPCOBITHOBIIIOIY1 TEXHOJIOT1l; BUPOOHUIITBA TMOBHOI yTHII3allli BIIXOAIB abo
nepepoOKr iX y BTOPMHHY CHUPOBHHY YU NEPETBOPEHHS Yy Takl (OpMH, [KI MPHU
MOBEPHEH] y MPUPOJTHE CEPEJOBHINE HE 3aBAaIyTh HOMy Oyab skoi mkomu. Kpim
TOTO HOBI MPOMHMCIIOBI CTPYKTYpPH IOBHHHI NependadaTH BiJIHOBJIEHHS 3HUILEHUX
MPUPOAHUX PECYpCiB, YTBOPEHHS Y TPUPOJHUX KOMIUICKCAX YMOB IS  iX
CaMOBITHOBJICHHSI.

ExonomiuHe OOTpyHTYBaHHS MPHUPOJOOXOPOHHUX Ta pecypco3depirarounx
3axX0/IB mependavyae TMOPIBHSHHA iX €KOJIOro-eKOHOMIYHUX pe3ynbTaTiB (P) 3
BUTpATaMu, SKi HEoOXimHI ajs ix 3miiicHeHHs (B). B 3aranmpHOMY BUTIIISIII YMCTHI
(HapoaHoTOCTIOAAPCHKUIA) ekoHOMIuHUM edekT (E) — 11e 301IbIIeHHs CepeTHEPIYHOTO
HApPOJIHOTOCITOIAPCHKOTO Pe3yNIbTaTy Hal BUTpaTaMu 3a piuHuid Tepmin (1):

E=P-B, (1)

ne E — HaponHorocnogapchbKuii eKOHOMIYHUM €(eKT, MITH.Y.0./pIK;

P — ekonoro-ekOHOMIYHI Pe3yJIbTAaTH, BIJ BTIIEHHS MPUPOJOOXOPOHHUX YU
pecypco30epirarounx 3axo/AiB, MJIH.Y.0./pIK;

B — Butparu, siki 1moB’si3aHi 3 BEACHHSIM HOBHUX MPHUPOJOOXOPOHHHUX 3aXOJIIB
ab0 HOBUX pecypco30epiralouux TEXHOJIOTH, MIIH.Y.0./pIK.

Po3paxyHok exkoHoMiuHMX 30uTKIB (3), y.0./piK, BiJ 3a0pyaIHEHHS TOBKLUIISA
MoOke OyTH TpeACTaBIEHUH SK CyMa 30MUTKIB BiJl 3a0pyIHEHHS aTMOC(EpHOro
noBitps (3,), Boau (3;), Ta rpyHTY (3;) 32 popmyoro (2):

3=3, + 3, +3, (2)
30MTKH BiJI 3a0pyIHEHHSI TOBITPS PO3PaX0OBYIOThCS 3a popmysioro (3):
3. = Ki*Ko* 1,*m,, (3)

ne Kj, K, — 0e3po3mipni koedilieHTH, [KI BpPaxOBYIOTh pPO3TAlllyBaHHS
MIMPUEMCTBA Ta BUCOTY BUKHU/IY, BIATIOBITHO;
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|, — muTOMMiT 30UTOK BiJ BUKUY 1 T 3a0pyIHIOIOUOT PEYOBUHU Y MOBITPS (MK
— 120, cipuuctuii anriapun — 150, okcuau HiTporeny — 250, ¢ropoBoaensr — 1100,
ByraeBoHi — 180, okcun Byrtemto — 70), y.o./T;

M, - Maca BUKU]Y Y TIOBITPsI, T/PIK.

30UTKH BiJl 3a0pyTHCHHS BOJIA PO3PaX0OBYIOThCS 3a hopmysioro (4):
3e = 1,¥M,, 4)

ne — |, - muTomuit 30MTOK BiJ CKUIBl T 3a0pyaHIOIOUOT PEYOBHHU y BOAY,
y.0./T, po3paxoByeThes 3a hopmyiioro (5);
M, — Maca 3a0pyHIOIOYO0i PCUOBHUHH, SIKa ITOTPAILISE y BOIY, T/PIK.

I, = 144*K*A, (5)

ne — K — 6e3po3mipauii KoedilieHT, KU 3aJIeKUTh BiJl BOJOTOCIOIAPCHKOI
JUISIHKY, KyJAU CKUJAIOThCS BOAU MIANPUEMCTBOM (1151 BojoiM Oaceliny YopHoro,
AsoBcbkoro, Kacrmilicbkoro mopis — 2,0);

A — 0e3po3MipHUIl KOEPILIEHT, KU XapaKTEpPU3y€e BITHOCHY HEOE3NEYHICTh
3a0pyaHior04oi pedoBuHU (3aBucii yactku — 0,05, cynbdaru — 0,002, xmopunu —
0,003, mitporen 3aranpauit — 0,1, Hadra 1 HapTonpoaykTH — 20, MiJIb, IIMHK Ta 1HIII
Bakki Metanu — 100, amiak, mianigu, mum’ sk — 20, ctupout — 10).

30UTKH BiJl 3a0pyTHEHHS IPYHTY TBEpIUMU pedoBruHaMu (6):
3, = q*l.*M,, (6)

ne - (- 0e3po3MipHU KOe(DILIEHT, KU XapakTepu3ye TPyHTH (JiCOCTeNH —
0,7, yopHoszemu — 1,5, 3porryBani 3emii — 3,0);

| - muToMmMit 30MTOK B BUKKUIY 1 T peuoBHMHU y TPYHT (HEOpraHiyHI CIIOTYKH
— 2, oprasiuni — 3, mooyToBi — 4), y.0./T;

M, - maca BUKH]ly TBEPJIUX PEUOBUH y TPYHT, T/PIK.

95



6.2 KoHTpoJbHi NUTAHHS

1 Ilo Take «pecypcHuii 1ukm»? OxapakTepu3yWTe OCHOBHI €Tamu
«PECYPCHOIO LIUKITY».

2 HaBeniTh OCHOBHI PI3HHMIII «PECYPCHOTO IUKIY» BiJl KPYroooiry pedoBHHU
Ta €Heprii B MPUPOJHUX EKOCHCTEMAX.

3 HaBeaiTh OCHOBHI IPUHIIUIIN PAIllIOHATIEHOTO MPUPOIOKOPUCHYBAHHS.

4 1o po3yMi€ThCs MiA MOHATTSAM «BIATBOPECHHS MPHUPOJIHUX PECypCiB»?
HaBenith 3aco0u BiITBOPEHHS BOJAHHUX PECYPCIB.

5 UYwum oOymoBIeHO BIATBOpPeHHs aTMOc(depHoro nosiTps? Barmri npomoswuiii
BIJIHOCHO 3aC001B BIITBOPEHHS aTMOC(HEPHOTO IMOBITPS.

6 Haenitb 0OCHOBHI 3ac00M BIATBOPEHHS IPYHTIB, MIHEpAJILHUX PECYPCIB.

7 OxapakTepu3yiiTe OCHOBHI HAampsIMKH pPAal[lOHAIBHOIO BHUKOPUCTAHHS
IPUPOAHUX PECYPCIB.

8 HaBenith OCHOBHI TPHWHIIUIHN, HA SKAX O0a3ylOThCA MAaJOBIAXOAHI Ta
0€e3B1IXO0IHI TEXHOJIOT1].

6.3 3amaum A5 caMOCTiiiHOTO pPO3B’siI3aHHS

1 OOrpyHTyBaTu €KOJIOTO-€KOHOMIYHY €(EKTHUBHICTh pPeCypco30epirarounx
3aX0/11B Ha MPUKJIIAJl BBEJIEHHS 3BOPOTHOI CUCTEMH BOJ103a0€3MEUEHHS HA OJIHOMY 3
MPOMUCIIOBUX MIANPUEMCTB. BuxigHi maHHl HacTymHi: 00’eM Bogo3abopy — 6
MIH.M/pik; MOBEpPTAaHHS OUYMIIEHOI BoaM — 1 MIH.MY/pik; OE3MOBOPOTHE
BUKOPUCTaHHS — 5 MiH.M/pik. HeoOXigHa KpaTHICTh PO3BEHCHHS ITOBEPHYTHX
OUHUIIEHUX BOA — 2,5 (KOe(IIli€HT KPaTHOCTI PO3BENICHHS TOKAa3ye, B CKUILKH pa3iB
HEOOXITHO PO3BECTH  OUHMINEHI CKUAM, 100 KOHIEHTpAIlis 3aJIUIIKOBUX
3a0pynHioBaviB He nepesepinyBana ['JIK); morpeda y Boal npu NpsIMOTOYHIN CUCTEMI
— 20,5 MJ'IH.M3/piK. HonatkoBi Butpatu (B), siki 3B’s3aHl 3 BBEICHHSIM B JiIO
NOBOPOTHOro BojomnoctadyanHs — 0,4 MiH.y.0./piK; BUTpaTd Ha BOAY JUId
JloHGackKoro paiiony ckiaagaots 0,28 y.o./m°,

2 Po3paxyBaTu €KOHOMIYHI 30UTKH, SIKI CIIPUYMHSIE KOTJIOArperaT, 110 Ipaltoe
Ha TBEPJOMY MaJlUBi, BiJ 3a0pyAHEHHS aTMOC(EPHOTO TMOBITPS BUKUIAMHU, B SKUX
npucytHii okcup Byriento (II). TTutommii 30utok Big Bukugay CO ckiagae 70 y.o./T,
3a pIK Maca BUKHIy okcuay Byrieiro - 250 1/pik. IlianmpuemMcTBO po3TamoBaHO Ha
TepuTopii micTa 3 HaceneHHsM 10 100 Tuc. gonogik (K; = 0,7). Bucora Bukumgy 80 M,
B upomy paszi K, = 1,0. 3anpononyBaru 3axoau HIOJ0 3MEHIICHHS €KOJIOTTYHOTO
HaBaHTAXXEHHS, SIKE 3/I1MCHIOE MANPUEMCTBO Ha JOBKLILIA.
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