MiHicTepCcTBO OCBITH 1 HAYKH Y KpaiHu
YepHIriBChKUN TPOMUCIOBO-EKOHOMIYHHM KOJIEIK
KuiBcbKOro HalliOHAJIBLHOTO YHIBEPCUTETY TEXHOJIOTIH Ta Iu3aiiHy

3ATBEPIXVYIO
3acTynHuK nupekropa 3 HP
C.B.bonnapenko
20 p.

MeToanuHe 3a0e31eueHHs
nekIiiHoro kypey 3 nucauiuiinn OCHOBU EKOJIOT'IT
st cryaeHTis I kypey
CIIELIaJIbHOCTI:
022 «JIu3zaiiny»

VYkiaB boposuxk JI.4.

PosrnsHyTo Ha 3acigaHH1

LIUKJIOBOI KOMICII cnelaJIbHUX XIMIYHUX JUCILIUILIIH
[Ipotokon Ne_ Bix 20 poky
["onoBa HUKI0BOI KOMICIT B.I1. Koneymiko
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Jlexmig Nel

Tema: Beryn. [lpeamer, meToau 1 3aBaaHHs €KOJIOTI.

Merta: Po3BUTOK TBOPUMX, CAMOCTIHHHUX 3/11I0HOCTEH Ta aKTHUBI3allisl PO3yMOBOI
TUSTTEHOCTI CTYJICHTIB; 03HAMOMIICHHS 3 €KOJIOTI€I0 SIK HAyKOIO, 1i METOAaMH, 3aBIaHHSIMH,

CTPYKTYPOIO
Metoan: Jlexis
Ilnan:
OCHOBHI TE€pPMIHOJIOT1YHI BU3HAYCHHS, ITOHITTS Ta MOJOKCHHS.
Exosoriuni 3akoHu, MpaBuia Ta IPUHLUIIH.
3aBgaHHs CydacHO1 €KOJIOTii, 11 METOIH.

Crpykrypa exojorii XXI cTomTrs.

Jlireparypa:

1 Binseewkuit I'.0., bytuenko JI.I. OcHoBu exosorii: Teopist Ta mpaktukyM.- K.: JliGpa,
2004, c. 10-34

2 bimgscekur [.0., Ilamyn M.M., ®ypayii P.C. OcHoBu 3arampHoi ekosorii.- K.:
JIn6115,1995, ¢ 6-8

3 Jbxuruperr B.C. ta iH. OCHOBH €KOJIOTIi Ta OXOpOHA HABKOJIHUIITHHOTO IMPHUPOJTHOTO

cepenosumia- JIeBiB: Adimra, 2000, c. 9-15



1 OcHOBHI TepMiHOJIOTIYHI BUSHAYEHHS, IOHATTS TA MOJIOKEHHS

TepmiH exoJiorisi B Halll Yac CTaB IIMPOKO BIJIOMUM 1 IIMPOKO BKUTUM. Ha mouatky
CTOJIITTS MOTO 3HAJIM JIKIIIE BUeH1 — 010710TH, a B 60-X pokax XX CTOIITTA, KOJIU
PO3BHHYJACH KPU3a B3AEMOBIAHOCHH JIIOJIMHU 3 CEPEAOBHINEM i1CHYBaHHSI, BAHUK
EKOJIOTTUHHH pyX, 1110 Ha0yBa€e Bce OUIbIIOro po3maxy. Ilpeamer «ekosorisy 0yio
BBEJICHO B CE€pEIHIN Ta BUILINA HIKOJII.

TepMiH «exoJoTiss» BHEpIIE 3amponoHyBaB y 1866 pomi HiMmenbkuii BueHuil E.
['exkenb, Horo Bu3HaueHHs: «Ekomoris — 1e mi3HaHHS €KOHOMIKM MPUPOJH, BOJHOUYAC
JOCTIIKEHHS BCIX B3a€EMOBIIHOCHH >KMBOTO 3 OpraHiuHUM». TOOTO TEPMIHOM «EKOJIOT1s»
['exkkenp BU3HAUMB OI10JIOTIYHY HaAyKy, IO BHBYAE€ B3a€EMOBIJHOCHHU OpraHi3MiB 3
OTOYYIOUHM X CEpPEIOBHILIEM.

Awmepukancekuil exonor IOmken Onaym naB HallOUIbII KOPOTKE 1 HalMEHINE
creliajibHe BUBHAYEHHSI €KOJIOT1T — 11€ HaBKOJIMILIHBOTO CEpeOBHUIIIA.

3arajibHa €KOJIOT1sI 3aMA€EThCS JOCTIIPKEHHSIM YCIX TUITIB €KOCHUCTEM.

3 mornsimy aBTOpiB, cydacHa ekoJioris XXI CTOMTTS — 1€ OJHA 3 TOJOBHUX
dbyHIaMEHTAIPHUX KOMIUIEKCHUX HAayK MPO BIKMBAHHS HA IUIAHETI 3eMJis, 3aBIaHHSIM
AKOI € MI3HAaHHS 3aKOHIB PO3BUTKY 1 (DYHKIIIOHYBaHHS OlocepH K LIIICHOI CUCTEMH ITi]T
BIJTUBOM MPHUPOJHOI 1, TOJOBHE, aHTPOIIOTCHHOI MISUIBHOCTI, @ TAaKOX MPO BU3HAYCHHS
HUIAXIB 1 3aC001B €KOJIOr0-€KOHOMIYHOTO 30aJIaHCOBAHOT'O CIIBICHYBAHHS TEXHOC(EPH 1
6iochepu.

Exonoris XXI cromTrss — KOMIUIEKC HayK Tpo OynoBy, (GYHKIIOHYBaHHS,
B3a€MO3B’sI3KM 0araTOKOMIOHEHTHHUX 1 OaraTopiBHeBUX cucteM y [Ipuponi it CycniabCcTBi
Ta 3ac00M KOpemsIlli B3aEMHOTO BIUIMBY TeXHOC(epu 1 Oiocdepu 3 METO 30eperKeHHs
JI0JICTBA 1 Olocdepm.

OcHOBHMIT 00’ €KT TOCTIKEHb — EKOCUCTEMH BCIX PIBHIB Ta iX €JIEMEHTH.

OCHOBHUHM TIpeAMET IOCHIKEHb — B3a€EMO3B’S3KM MK >KMBUBMH OpTaHI3MaMu,
KUBAMHU 1 HEKUBUMH KOMIIOHEHTaMH EKOCHUCTEMH, a TaKOXX OCOOJHMBOCTI BILTUBY

MPUPOAHUX 1 AHTPONOTEHHUX YNHHUKIB HA (DYHKIIIOHYBAHHS €KOCUCTEM.



2 EK0JI0TiYHI 3aKOHHU, IPaBWJIa TAa NIPUHIMIIH.

Y 1994 poui Peitmepc M. BupizHuB Oiu3bko 250 3aKOHIB, 3aKOHOMIipPHOCTEH
MPUHIIUIIB 1 IPaBWJI, IKUMUA KOPUCTYETHCS CydacHa €KOJIOT1s.

1. 3aKOH KOHCTAHTHOCTI )HBOi peuyoBUHU B Giocdepi (B. BepHaachkum): KUIbKICTh
KUBOI pedoBHHHU (OioMaca BCiX opranizmiB) 6iochepu At KOHKPETHOI €KOJIOTTYHOT €MOXHU
€ C TaJolo.

2. 3akoH He3BopoTHOCTI eBotomii (JI. Jlomno): eBosroniss HE3BOPOTHA; OpraHi3M
(ToTTyJISIIIisl, BU) HE MOXE TIOBEPHYTHUCS 70 MTOTIEPEIHBOTO CTaHYy.

3. 3aKkoH pO3BUTKY CHCTEM 3a paxyHOK JOBKUUIS: OyIb-fKa CHUCTEMa MOXKE
pPO3BHUBATUCSl JIMIIE 3a PAXYHOK MaTeplaJbHO-CHEPreTHYHUX Ta 1H(OopMaIiiHuX
MOJKJIMBOCTEH HABKOJHIIHBOTO CEPEIOBHINA; a0COMIOTHO 130JbOBAHUN CaMOPO3BUTOK
HEMOKJIUBUM.

4. 3akoH oNTUMaIbHOCTI: OyAb-fKa CHUCTEMA 3 HAUOUIbIIOK e(EeKTUBHICTIO
(GYHKIIOHYE B IIEBHUX XapaKTEPHUX VIS HET IPOCTOPOBO-YACOBUX MEKaX.

5. 3akon TtonepanTtHocti (B. Illendopxa): unHHUKK cepenoBHIlA $KI MaKOTh Y
KOHKPETHUX YMOBaXxX IecuMajibHE (HECHPHUSATIMBE) 3HAYCHHS, OOMEXKYIOTh MOKJIMBOCTI
ICHYBaHHS BHUJY B JaHUX YMOBax, BCyNepey 1 HE3BaKal0UM HAa ONTUMAJIbHUMN 30IT THIIMX
YUHHUKIB.

[IpaBuIO T€HETUYHOT MPUCTOCOBAHOCTI: OYb-IKUI BUJ OpraHi3MiB MOX€E 1CHYBAaTH
JOTH W HACTIIBKH, HACKIIBKM HABKOJUIIHE CEPEIOBUINE BIJAMOBIIA€ TEHECTUIYHUM
MOXJIMBOCTSIM MPUCTOCOBAHOCTI I[LOTO BUAY J0 3MiH 1 KOJUMBAaHb €KOJOTTUHUX YMHHUKIB

AaHOro CCpCaO0BHUIIIA.

OCHOBHI 3aB/IaHHS CY4aCHOI €KOJIOTT :

1) Bu3HAuUEHHS 3arajbHOrO CTaHy Cy4acHOi Oiocdepu (OIOJOTIYHUX CHCTEM YCIiX
piBHIB), yMOB ii (OpMyBaHHsS, MPUYMH 1 OOCATIB 3MIH i BIUIMBOM pI3HUX
MPUPOIHUX 1 AHTPOTIOTEHHUX YNHHUKIB;

2) TpOTHO3YBaHHS IMHAMIKH CTaHy €KOCHCTeM 1 Oiocdepu B IiioMy B yaci H

POCTOPI;



3) po3poOJieHHS NUIAXIB TapMOHi3allii B3aEMOBIIHOCHH JIIOJCHKOTO CYCIJIBCTBA 1

NPUPOIM 3 ypaxyBaHHSIM OCHOBHUX €KOJIOTTUHUX 3aKOHIB.

[leHTpaqbHUM 3aBJaHHSAM Cy4YacHOI €KOJOrii € Ti3HaHHA BCIX MPOIECIB
(GYHKITIOHYBaHHS KHUTTH.

B cyuacHiii exoJiorii BUKOPUCTOBYIOTh ILIJIMH KOMIUIEKC METOJIB: HATypalbHUX
CIIOCTEPEXKEHb, BUMIPIOBaHb, CKCICPUMEHTAIHHUX  JAOOpPATOPHUX  JIOCIHIIKEHb,
€KOJIOTIYHOTO KapTyBaHHs 1 MojemoBaHHs. [IIMpoOKO BUKOPUCTOBYETHCS METOIW 1HIIHMX
Hayk — ximii, pi3uku, reosorii, 6ionorii, mateMatuku. 1[I MmeToan MoxkHa 00’€aHATH B
KIUJIbKA TPYII:

1. MeToIM peecTpallii Ta OIIHKU SKOCTI JOBKULIS (O10HUKALIIS)

2. METOIM KIIBKICHOTO OOJIIKy OpraHi3MiB 1 METOAM OIIHKKM OlomMacu Ta
MIPOYKTUBHOCTI POCIHH Ta TBAPHH.

3. BuBueHHs 0COOJIMBOCTEM BIUIMBY pI3HUX EKOJOTIYHUX YHWHHHUKIB Ha
KUTTEASUIBHICT  Opra”i3miB  (CKJaJHI ¥ TpUBaJl CHOCTEPEKEHHA B IMPUPOIL;
€KCIIEPUMEHTH B TaOOPATOPHUX YMOBAX _ TOKCHKOJIOT14H1, 010XIMI4HI TOIIO)

bionaukaris - Merod OmMiHKK ablOTMYHHMX 1 OIOTHYHHUX YMHHHUKIB CEPE/IOBHINA 3a
JIOTIOMOT'0OI0  O10JIOTTYHUX CHUCTEM.

MOHITOPUHT - 1€ CHCTeMa CIIOCTEPE)KEHHS, OIIIHKM 1 TPOTHO3HY CTaHy
HABKOJIMIIHBOTO CEPEIOBUIIA, SIKA 3[1MCHIOETHCS B PI3HUX MacluTadax, y TOMY YMCII 1
riio0asbHOMY. 3aBIaHHS MOHITOPUHTY: 1) crmocrepekeHHs 3a cTaHoMm Oiocdepu; 2)
BU3HAYCHHS 3MIH OOYMOBJICHUX ISUIBHICTIO JIOJWHU; 3) y3araJIbHEHHS pPE3yJbTaTiB

CIIOCTCPCIKCHD.



4 Ctpykrypa exoJorii XXI crosiTrs.

ExoJgorisa XXI croJitrs

CouiajibHa Ta NPUKJIAJAHA €KOJIOTis

3arajnbHa

€K0JI0Tis

<«

I'eoexoJtoris

TexHoexoJo0rist

CouioexoJioris

Exosorisg aroquuan

Exomnoris TBapun
Exozorisa pocinun
[Taneoexosoris
Exozorisa rpu0is

biocdepoexioris

Exonor. acliekTu:

- atmocepu
- ripochepu

- micriochepu

Exonor. acliekTu:

- BILCHKOBOI J11-Ti
- CHEPTreTUKHU
- TPAHCTIOPTY
- IPOMUCIOBOCTI

- ypOoekioris

Exojior. ocsiTa
Ekomnor. kynetypa
Exomor. mpaBo
EtHiuna exonorisa
Exojtor. ne-mist

Exosor. Mmenen-ar




© 00 N O O B~ W N P

KoHTposbHi 3antMTaHHSA

JlaiiTe cydacHe BU3HAUYEHHS €KOJIOT1.

Ha3BiTh OCHOBHI CTPYKTYpHI OJIOKH Cy4acHOT €KOJIOTIi.

SIK1 BU 3HAa€TE OCHOBHI 3aBIaHHS €KOJIOTII?

Ha3BiTh 0OCHOBHI 610€KOJIOT1UHI 3aKOHH Ta MPUHITUATIN

J1nst 9oro HEOOX1THO 3HATH OCHOBHI €KOJIOTYHI 3aKOHU?

ki METOIM BUKOPHUCTOBYIOTHCS MPU €KOJIOTTYHUX JTOCTIHKEHHSX ?
SIxi B 3HAETE METOU €KOJIOTIYHOTO KOHTPOJTIO?

[Ilo Take OioiHaMUKAIISA?

[I{o Take MOHITOPHUHT?



Jlexknisa Ne2

Tema: ExoJioriydi YMHHUKY CEPEIOBUIIA ICHYBAHHS.

Meta: Po3BUTOK TBOPYHX, CAMOCTIHHUX 3/1I0HOCTEN Ta aKTHBI3aLlisg PO3YMOBOI
TUSITEHOCTI CTYJICHTIB; O3HAMOMIIEHHS 3 €KOJIOTIYHUMH (PakTOpaMu Ta iX KiaacudiKaIliero

Metoau: JIekiiisi, yCHE ONTUTYBaHHS

Inan:
1TTonsTTS TIPO €KOJIOTIUHI (PaKTOpU
2Knacudikariist ekooriyHuX (pakTopiB
3A6ioTnuH1 dakTopu
AbioTuuHi pakTopu
SAHTponoreHHi pakropu
Jliteparypa:

1 binsscekuii .0., bytuenko JI.I. OcHoBu ekororii: Teopis Ta npaktukym.- K.: JliOpa,

2004, c. 40-45

2 Jlxuruperr B.C. ta iH. OCHOBH €KOJIOT1i Ta OXOpOHA HABKOJHUIIHBOI'O MPUPOTHOTO

cepenosuiia- JIeBiB: Adimra, 2000, c. 50-54



1 ITousaTT PO eKoJ10TivYHI hakTOpH

besnepepBHICTh KUTTA Ha 3eMll "3a0€3Meuy€eThCsl YHIKAIBHOIO 3aTHICTIO
KMBUX 1CTOT CTBOPIOBAaTHM 1 MIATPUMYBATH BHYTPIIIHE CEPEAOBUIIE,
3M1MCHIOBATH OOMIH PEYOBHH 3 HABKOJUIIHIM CEPEJIOBUIIEM 1 MepenaBaTu Il
BJIACTHMBOCTI 3a CMAJIKOBICTIO CBOIM HaIllaJIKaM.

Cepedosuuje — OIHE 3 OCHOBHUX EKOJOTIYHMX MOHSTH; MiJ HUM MU
PO3YMIEMO KOMIUIEKC TPUPOJAHUX Tl SIBUILL, 3 SKUMHU OPTaHi3M 3HAXOJAUTHCS Y
npsSMUX 200 OMOCEPEAKOBAHUX 3B'A3KaAX.

BrayTpiliHe cepenoBuiiie Oy/b-sAKOi I1CTOTH SKICHO BIJIPI3HIETHCS Bif
30BHIIIHLOIO CepeoBUINA. SIKICHa CaMOCTIMHICTh BHYTPIIIHBOTO CEpPEIOBHIIA
OpraHi3My peryJIIO€ThCI MEXaHi3MaMHi TOMEOCTa3y.

T'omeocmas opeanizmy — 11€ CTaH BHYTPIIIHBOI JUHAMIYHOI PIBHOBArW,
SKUM  3a0€3MeYyIOThCS  B3aEMOJIEI0  CKJIAJHUX MPOIECIB  PEryJsmi i
KOOpAMHAIlT OIOXIMIYHMX pEakiiii 3a MPUHIIMIIOM 3BOPOTHOTO 3B'S3KY.
['omeocTa3 Moxke 31HCHIOBAaTUCHh TIJIBKU 32 MEBHUX YMOB HABKOJHUIIHBOTO
CEpEIOBUINA: 1032 MEXaMHU IUX YMOB aBTOHOMHICTh OpraHi3My MOPYIIY€EThCS i
BIH TMHE, a MOro BHYTpIIIHE CEPEIOBHUIIE OTOTOKHIOETHCS 13 30BHIIIHIM.
Cuiu, 111€ 1iF0Th 3 O0KY HABKOJHUIITHBOTO CEPEIOBUINA, HA3UBAIOThH (DAKTOPAMH.

Oprani3m sik €JeMEHTapHa YaCTUHKA >KMBOTO CBITY B CEPEJOBHIIl CBOTO
ICHYBaHHSI 3HAXOJUTHCS i OJHOYACHUM BIUIMBOM KJIMAaTHUYHUX, OI0THYHMX
(hakTOpIB, K1 Pa30M HA3UBAKOTHCS CKOJOTTYHUMHU.

Exonociunuii  ¢pakmop— 11e OyJb-IKWA €JIEMEHT CEepPEJOBUINA, SKUU
3MIaTHUM CIIPABIISATH, IPSIMUN YU OTIOCEPEIKOBAHUN BILJIMB HA JKUB1 OpraHi3MH,
xo4a 0 IpoTAroM OJiHi€l a3u iX pO3BUTKY.

2 Kinacudikauis ekoJiorivnux ¢paxkropis

Exkomoriuni  (Qaktopu MoXyTh OyTH o0O'€elHaHI 3a NOPUPOJIOID iX
MOXO/KEHHST a00 3aJIe)KHO BIJ  iX JAWMHAMIKKM Ta J1i Ha opradizm. 3a
XapaKTepOM MOXOHKEHHS PO3PI3HSIOTh:

— abiomuyni (PAKTOPU B3YMOBIIOIOTHCS €0 HEXKUBOI MPUPOIU 1
NOAUISIIOTBCA HAa KJIIMaTU4HI(TEMIepaTypa, CBITJIO, COHSYHA pajiallis, BOJa,
BITEp, KUCIIOTHICTh, COJIOHICTh, BOTOHB;OMAaaH, TOIIO), oporpadiuni (penbed,
HaXWUJ .CXWIY, €KCIIO3UIIisl) Ta F€0JOT1YHI..

— Olomuyni - 19 OJHUX OPraHi3MIB Ha I1HII, BKJIIOYAIOYM BCI
B3a€EMOBITHOCHHU MK HUMH. anmponozenui paxmopu — BIUIUB HA KUBY
NPUPOAY KUTTEMISIILHOCTI JIFOAUHHU.

VY 1358 p. A.C. MoHuaachkuii 3anpononyBaB kiacudikaiito GakTopiB
3a XapakTepoM ix Aii.

CmabinvHi ¢hakmopu —Ti, MO HE 3MIHIOIOTHCS MPOTATOM TPUBAJIOTO Yacy
(3eMHE TSDKIHHA, COHSIYHA cTana, ckKiaaa arMocdepu Ta iHmI). BoxHum



3YMOBJTIOIOTH 3arajibHi MPUCTOCYBaIbHI BJIACTHBOCTI OPTaHi3MiB, BU3HAYAIOTh
HAJIEXKHICTh iX 0 MEIIKaHIIIB IEBHOT'O CEPEIOBUIIIA TIJIaHETH 3eMJIsl.

3minni ¢paxmopu, B CBOIO 4epry, MOJUISIOTHCS HAa 3aKOHOMIPHO 3MIHHI 1
BUMAAKOBO 3MiHHI. J[0 3aKOHOMIPHO 3MIHHHUX  HAJICKHUTh IEPIOJIUYHICTD
no00oBUX 1 ce30HHUX 3MiH. Lli (pakTopu 3yMOBIIOIOTH MEBHY HUKIIYHICTH Y
KUTT1 OpraHi3MiB (Mirpaiii, CIUISIYKy, J000BY aKTUBHICTh Ta 1HII MEPIOJUYHI
SIBUIIIA 1 )KUTTEB1 PUTMHU).

Bunaokxoseo 3minni axmopu 00'€eqHYIOTH O10THYHI, a0lOTUYHI Ta
aHTpOIIOreHH1 (hakTOpHu, Ais SKHUX HMOBTOPIOETHCS 0€3 IEeBHOI IEPIOJMYHOCTI
(KoNMBaHHA TEMIIEpaTypH, IOIl, BITE€p, Tpai, €MiJieMii, BIUIMB XWXKaKiB Ta
1HIII1).

Kopotko posrissHeMo rpynu  (aktopiB, o00'€IHaAaHUX XapaKTepOM
MTOXOJIKEHHSIM.

3 AlioTuyHi (pakTopu

Cepen HUX OCOOJMBO BHAUISETHCS Tpymna KIIMAaTUYHUX JIUKTOPIB. Jlis
O0araThbox a010TUYHMX (HAKTOPIB, BKIIOUAKOYHU PEIIbEd, BITEP, TUI IPYHTY TOILO
MPOSIBIIIETHCS OMOCEPEAKOBAHO—UEpPE3 TEMIIEpaTypy 1 BOJOTiCTh. BHacmigok
bOI0 HAa HEBEJIUKIM AUISHII 3€MHOI MOBEPXHI KIIMAaTU4YHI YMOBU MOXYTb
CYTTEBO BIJPIZHATUCS BIJ CEpPEAHIX JJIsI JIaHOTO PErioHy B ILJIOMY.
Temmneparypa 1 KUIbKICTh ONaJIB (JOIIy a00 CHITY) BU3HAYalOTh PO3MILICHHS
Ha 3€MHIN MOBEPXHI OCHOBHUX MPUPOJHHUX 30H. PI3HOMaHITHICTh MPUPOTHUX
KOMIUIEKCIB YaCTO BU3HAYAETHCS OCOOJIMBOCTSIMU IPYHTIB, BIJ SIKUX 3QJICKUTH
HaJXOKeHHs BOJOTH. OOUH 1 TOM k€ (pakTOop 3a BIAHOUICHHSM IO PI3HUX
OpraHi3MiB MO’€ BIJIiTpaBaTH PI3SHOMAHITHY POJIb 1 3aBIAKHA IIBOMY
nepeMinryBaTucs y kiacudikaiii 3 OJHIE Tpynu B 1HINY. SICKpaBUM
MPUKIAJIOM LBOTO SIBUIA MOXE OyTH CBITJIO. J[JIsI pOCIMH BOHO € JIPKEPEIOM
eHeprii npu GoTocuHTE31, A1 OaraTb0X HA3eMHHUX TBAPUH CBITIO MOXe OyTH
OCHOBHUM (hakTOpoM. JIJisi TpyHTOBUX OpraHi3MiB ab0 MEIIKaHIIIB Meuep, 5K i
JUIsL OpPraHi3MiB, 10 KUBYTh B TJIMOMHAX MOPIB, LeW (akTOp Mae 3HAYECHHS,
OCKUIBKU TMPOTATOM BCHOTO KUTTS IIl OPraHi3aMH HE 3YCTPIYarOTHCS 3 MOro
TUETO.

Exkosoriyni ¢akTtopu [iI0Tb Ha OpraHi3aM pI3HUMH OUIIXaMH. Y
HAUIPOCTIIIOMY BUIAJIKy Ma€ Miclie NMpAMUIl BIUIMB. Tak, COHsTYHE MPOMIHHS

OCBITIIIOE SIIIIPKY, SIKA JICKUTh HEPYXOMO, 1 TUIO ii HArpiBa€ThbCs. 3 IHIIOTO
OOKy, [Iy’€ YacTO €KOJOriuHi (akTopu BIUIMBAIOTh Ha OpraHi3Mm
OTIOCEPEKOBAHO, Yepe3 Oe3niu MpOMIXKHUX JIaHOK. Hampukian, moegHaHHS
BHCOKOI TeMIIepaTypH MOBITPS 3 HU3bKOI BOJIOTICTIO JIOIIIB MPU3BOJIUTH JI0
MOCyXH, 1HOJI 1€ HaOyBae KaracTpodiuHOTO XapakTepy (BHUropae
POCIIMHHICTh, TPABOIAHI MITPYIOTh 400 THUIOTH ).



4 BiotuyHi pakTopm.

Bonu BT C00010 (hOPMH BIUIUBY KHUBHUX OPTaHi3MiB OJIMH HA OJTHOTO.
OcHoBHOIO (OPMOIO TaKOTO BIUIMBY y  OUIBIIOCTI BHUIIQJIKIB € XapyoOBi
3B’513KH, Ha 0a3l IKUX POPMYIOTHCSI HOB1 JIQHITIOTH 1 JJaHKHU xapuyBaHHs. Kpim
XapuyoBHX 3B’SI3KIB, B YIPYIyBaHHSIX POCIWHHHUX 1 TBaApUHHUX OPTraHi3MIB
BUHUKAIOTh TPOCTOPOBI 3B’s3kM. Bce 1ie € miactaBoro st (popMyBaHHS
O10TMYHHUX KOMIUIEKCIB. Buauisitore pizHi ¢hopMu OIOTUYHUX BITHOCHH, SIKI
MOXYTh OYTH HAaWpPI3HOMAHITHIIIMMU — BiJ AY>K€ CHPUSTIMBUX A0 PI3KO
HETaTUBHHUX.

Mix TmpeacTaBHUKAMHM PI3HUX BHJAIB OpraHi3MiB, IO HACEIIIOTh
€KOCHCTEMY, KpIM HEUTPAJIbHUX, MOXKYTh ICHYBAaTH TakKi BUJIU 3B’ SI3KiB:

Konkypenyis — npeiacTaBHUKM JBOX BHUIB XKy, MOBITPs, BOAY, CBITIIO,
KUTTEBUU TPOCTip; OOpOTHOA TUM KOPCTOKIIIA, YAM OUIBII CHOPIAHEHI i
OJIN3bK1 Y BUMO31 JI0 YMOB CE€pPEJIOBUIIA BUJIU OPraHI3MIB, 10 KOHKYPYIOTb.

Mymyanizm — TpeACTaBHUKM JIBOX BHUJAIB  OPraHi3MiB  CBO€IO
KUTTEIISUIBHICTIO COPUSIOTh OJIMH OJHOMY, HANPHKJIIAI KOMaxH, 30Upar0yu
HEKTap, 3alWIIOI0Th KBITH, MYpPAIlIKH, OIKAKYU TIOMEIUIlb, >XUBJIATHCSI
TXHIMH COJIOAKUMHU BUIIJIEHHIMHU.

Komencanizm — Kony Bif CHIBXHUTTS NPEACTABHUKIB JBOX BHJIB BUIPAE
OJIH BHJ, HE 3aBJAl0YM IIKOJMW 1HIIOMY, HalpUKJIaJ, puOKa — MPUIUIANMO
3HAXOJUTh 3aXMCT 1 JKUBUTbCSI OUIS akyd (MyTyali3M 1 KOMEHcCali3M
Ha3WBalOTh 111€ CUMO1030M).

llapazumusm — OJTHI 1CTOTU KUBJISITHCS 3@ PAXyHOK CIIOKWBAHHS KHUBOI
TKaHWMHU TOCIOJApIB, HANPUKJIAJ, KIIII, OJOIIMII, BOIII, IJIMCTH, OMeEIa,
JesIKl TpUOM TOIIIO.

Xuorcaymeo — ofH1 OpTaHi3MU BOMBAIOTH 1HIIKX 1 )KUBJISATHCS HUMHU.

Anenonamis — OHIHI OpPTaHI3MHU BUIUISIOTH PEUOBUHH, IIKIJJIUBI IS
iHmmXx. Hampuknan, QITOHIUAW, 10 BUIAUISIIOTBCS JEIKUMU  BUIIUMH
pPOCIIMHAMU, MPUTHIYYIOTh KUTTEIISUIBHICTE MIKPOOPraHi3MiB; TOKCHHH, IO
BUJIUISIFOTHCS TI1JT 9ac «IBITIHHS» BOJW y BOJOWMHUIIAX, OTPYHHI JJIs pUOU Ta
THIITHX.

S5 AHTpONOreHHi pakTopu

AHTponoreHHi (akTopu 3yMOBJIEHI AISJIBHICTIO JIFOJWHH, BIUIMB 1i Ha
OpUpoOay MOXKe OyTH SK CBIAOMHM, TaK 1 CTUXIHHUM, BUIAIKOBHM.
Kopucrtytounch 3HAHHSM 3aKOHIB PO3BUTKY MNPUPOAM, JIOJWHA CBIIOMO
BUBOJIUTh HOB1 BUCOKOIPOAYKTHUBHI COPTH POCIWH, OPOJAM TBApUH, YCYBa€
HIKIJIJIMBI BUJIM, TBOPUTH HOB1 MpupojHi Komruiekcu. IIporec B3aemomnii
JIOJMHHU 3 MIPUPOAOI0 MTOYABCSA 3 MOMEHTY MOSIBY JIFOJMHHU Ha 3€MJIl 1 BECh Yac
3pOCTac.

Ho cepenunu XX cTOMITTA Jt0AMHA, 3a BU3HaueHHsM B.1. BepHancbkoro,
CTaja HAMOTYTHINIOK TeOJIOTIYHOK CWJIOK Ha Hamiil miuaHerti. Pi3ko 3pic



BIUTMB JIIOJICBKOI MiSTBHOCTI HAa JOBKULIS, IO MPHU3BEIO JO TMOPYIICHHS
npupoaHuX 3B’s3kiB. Tak, BHAcmiOK BUPYOyBaHHS JICIB, IyCTeJl PI3KO
NPUIIBUAIIMIM CBifl HAacTyN Ha 3€J€HI 30HU. JISUIbHICTH JIIOJUHU 3MIHIOE
YMOBHU HaBKOJHUIIHHOTO CEPEIOBHUIIA, & CEPEIOBUIIE, B CBOIO YEPry BILUIMBAE
Ha XKUTTS, 3JI0POB’S Ta KUTTEIISIIBHICTh K OKPEMOT JIIOJIMHU, TaK JIFOJCHKOI
MOMYJIAIIT 3arajoMm.



KoHTposbHi 3antMTaHHSA

1/la¥iTe BUBHAYECHHS €KOJIOTTYHOTO (haKkTOopa.

25Ixi1 icHy10Th Kiacugikaiii 6i010riaHux GaxTopiB?
3o Take abioTuuHM akTop?

4111o Take 6ioTuuHMM pakTOp?

SIllo Take anTponoreHHu GakTop?



Jlexuist Ne3
Tema: biocdepa. B3aemo3B s130k Mk KOMITIOHEHTaMu Oiochepu

Meta: Po3BUTOK TBOpUYHX, CAMOCTIMHUX 311I0HOCTEH Ta aKTHBI3aIlisl PO3yMOBO1
JISJIBHOCT1 CTYJICHTIB; O3HAMOMIICHHS 3 MOHATTAMU “‘O10cdepa’ Ta “Hoochepa”

MeTtoam: Jlekiiis, ycHe OMUTYBaHHS
Ilnan:

1 Buenns B. 1. Bepnaacskoro mpo 6iochepy
2 Cxunap 1 pyHKIIoHyBaHHS 6iocdepu

3 OcHoBHi MOHATTS 6iochepu

4 3akon 61ocdepu B. 1. Bepnaacskoro

5 Hoocdepa

6 Kpyroo6ir pedoBuH i eHeprii B 6iocdepi

Jliteparypa:
1 binssebkuii 1'.0., bytuenko JI.I. OcHoBu ekosorii: Teopiss Ta mpakTukym.- K.:
Jli6pa, 2004, c. 132-148
2 binascekuii I'.0., [Tagyn M.M., ®@ypayit P.C. OcHoBu 3aranpHoi ekojorii.- K.:

JIn6inp,1995, c. 25-64

3 boituyk FO.JI. Ta in.. Exonorist 1 oxopoHa HaBKOJUITHROTO cepenoBuia. — Cymu: 2002,
c. 50-68

4 Jlxurupern B.C. ta iH. OCHOBH eKojOrii Ta OXOpOHAa HABKOJHUIIHBOTO MPHUPOIHOTO
cepenoBuiia- JIeBiB: Adimra, 2000, c. 27-35

5 Mycienko M. M. Ekonoris: Tnymaununii cnoBuuk. — K.: 2004, c. 223



1 Buenns B. 1. Bepuaacbkoro npo 6iocdepy

1. Biocdepa (Bix rpem. Bios — sxutTs 1 Store — KyJis) — 001acTh aKTUBHOT'O
KUTTSI O00JOHKH 3€MTi, sIKa BKJIKOYAK0 YacTUHU atMocdepu, rigpocdepu i
nitocdepu, 3acesieHl )KUBUMU OpraHi3MaMH.

Brnepiiie Tepmin «6iocdepa» BKUB aBCTpiichkuil yuenuit Enyapn 3rocc y
1875 poiii, ajie NOMKUPUBCS BiH MICJS Ipallb YKpaiHCbKUX BueHOro B. .
Bepnancbkoro. OcHOBH oro BUeHHS BUKJIaAeH1 B kHU31 «biocdepay (1926).
Bin 70BIB, 1110 )KKB1 Opra”i3Mu BIIITPaOTh BAXJIMBY POJIb Y MpoIecax, AKi
B110yBatoThCs y BCix cdepax 3emii. B. . BepHancbkuii 1aB Take BU3HAYCHHS
oiochepu: «biocdepa sBise co60r0 000T0HKY KUTTS 00J1aCTh ICHYBaHHS
YKUBO1 PEUOBUHUY.

3a MUIBSP/IA POKIB ICHYBaHHS 3€MJI1 KHUB1 ICTOTH pilllyde 3MIHUIN CKJIaj
il atmocdepu, rizpocdepi it sitochepu, CTBOPUBIIH, IO CYTi, 30BCIM HOBE
CEPEIOBUILIC KUTTS.

2  Ckaan i pynkuionyBanns o6iochepn

B. 1. Bepnancbkuii Bu3Ha4uB Oiocdepy sSK TEPMOJAMHAMIYHA 000JI0HKA 3
temmeparypamu +50 — (-50) C i tuckom 10 000 ITa, mo BignoBigae Mexam
KUTTS I OUTBIIIOCTI OpraHi3MiB.

Me:xki 0iocdepu (3a B. 1. BepHaacekum)
1) BepxHS Meka — 3HAXOAUTHCS HA BUCOTI 15 — 22KM (OXOILTIOI0YH
Tporocdepy 1 HUKHIO YaCTHHY cTpaTochepn)
2) HIDKHS Mexa — Oiocdepa oOMeKeHa BIIKIAACHHIMU Ha JIHI OKCaHIB
(1o rmuouHu 11kM) 1 TTUOUMHHOTO MPOHUKHEHHS B HaApa 3emi
OpraHi3MiB 1 BOJIH B PiAKOMY cTaHi (2 — 3km).

Hwuxua mexa Oiocepu B pamkax jitocdepr 00yMOBJIEHA TEMIOBUMU
0ap’epoM 1, SIK IPaBUJIO, HE OIYCKAEThCSA HUKYE SKM. 3arajibHa MNPOTSKHICTh
oiochepu — 40xm. Bin ycix reocdep BoHa BIJIPI3HAETHCS EHEPTIMHUM
nepediroM XiMiYHHUX MEPETBOPEHb.

["opuzonTu 610chepu, siki HaHOLIBII IHTEHCUBHO 3aCEJICH] KUBUMU
Ha3MBaIOTHCS «IVIIBKOIO KUTTSD» a00 mierodiocdeporo.

biocdepa Ha Halll TUIAHET] BUKOHYE Psijl BaXIUBUX (DYHKIIIT, SKI
OOYMOBIIIOIOTh BJIACTUBOCT1 ¥ BIJHOCUHU CTAOIBHICTh MPUPOAN 3E€MIII:

1) 3akpirtuIeHHS PyXOMHUX €JIEMEHTIB IMOBEPXHi JIiTochepH (IMCoK, TIIMHA,

rpaBii, ApiOHA rajgbKa, IPyHTH PI3HUX THIIIB)

2) perymsiis Kpyroooiry BoIu;

3) 3B’s13yBaHHS BYTJICKUCIIOTH, 10 BUIUTSIETHCS TBAPHHAMH Ta B XO/i

XIMIYHUX TIEPETBOPEHB Y HE KUBIH IPUPO/II.

4) BUAICHHS KUCHIO B MpoIieci GOTOCHHTE3Y HA3eMHUMHU 1 BOJTHUMHU

pPOCIIMHAMU;

5) mepeBeneHHs B IPOCTI XIMiYHI pEYOBUHH BEJTUYC3HOI MaCH BiJMEPIIUX

OpraHi3MiB 1 iX BUJIJICHB;



6) y4acTh B BIATBOPEHHI 1 BIJIHOBJICHHI I'PYHTIB, B OUMIIEHHI aTMOC(hepH i
BOJIY BiJ pI3HOMAaHITHHUX 3a0PYy/IHCHB;

7) y4acTh B YTBOPEHHI MICIIEBOTO KJIIMATY 1 TIOTOJIH;

8) mepeMileHHs 10 TIAHEeTI MACH PI3HOMAHITHUX XiM. €JICMEHTIB i
PEYOBHH.

9) akymyJsIis i TpaHChOpMAIlisi COHIYHOT CHEprii, SKa B
TpaHC(HOPMOBAHOMY BHUIJISIAI BKIIFOUAETHCS B KPYTroOOIr €HEPTii 3eMIi.

3 OcHoBHi moHATTA Oiochepu
OcHoBHuME TIOHATTsIMU O10cepu B. 1. BepHaacwekuil BBaxkae:
1) ’KuBa pedoBHMHA — CYKYITHICTh yCiX ICHYIOUHX Ha 3eMJIi POCJIUH,
TBApUH, MIKPOOPTraHi3MiB, I'pUOIB.
2) 0ioreHHa pe4oBMHA — MPOAYKT KUTTEMAISIIBHOCTI Oprati3mis (Top,
Kpeiizia, Toproyi CJIaHIIl, OMaTUT)
3) He;KMBa pevYOBMHA — B YTBOPCHHI SIKOT OpraHi3MH He Opajid y4acTh
(TipchKi TOPOIM a010TE€HHOTO TTOXOHKCHHS)
4) 6i0KOCHA PEUYOBHHA MPOAYKT B3a€MOII1 )KUBOT pEUYOBHHH 1 HEXKHUBOT
Mmarepii (IpyHT);
5) pagioakTHBHA pedoBuHa — pagionykuimu (K, *°U, 22Th), sxi
3YMOBJIIOIOTh ICHYBaHHS PaJlOT€HHOI TeIUIOTH, Ta IPOIYKTH iX
po3many;
6) KocMiYHA peYOBHHA — KOCMIYHHI MU T METCOPUTH
CyKymHICTh YCiX JKMBUX OPTaHi3MiB Ha IUIaHETI, 0l10Maca IKUX CTAHOBUTH
Mi3epHy yacTUHKY 0iocthepu (~0,001%) B. 1. Bepnaacekuii Ha3BaB «KHUBOIO
peuoBuHOOY. [Inanery Hacensie mpuoau3zHo 500 Tuc. BUAIB pociauH 1 1,5MiIH.
BU/IIB TBAPUH. K0 3pIBHATH MOBEPXHIO 3€MJIi 1 pIBHOMIPHO PO3MOIIIUTH Ha
Hil ICHYIOUHMX POCJIMH, TBAPHUH 1 MIKPOOPTaHi3MiB, TO BOHU YTBOPSATH 1Iap
3aBTOBILIKHU BCHOTO 2CM.
XKuBa peuoBrHa po3MmillieHa Ha TJIAHETI HEPIBHOMIPHO, IO OB’ A3aHO 3
PI3HUMHU YMOBaMH 1CHYBaHHS.

Biomaca — 11e Maca )Xx1BO1 peuOBUHHM ( BUPAKAETHCS B OJMHUIIX MaCU
YU eHeprii).

OcHoOBHa Maca >XKMBO1 PEUOBUHU 30CepeKeHa Ha Mexl1 JiTocdepu i
rigpocdepu Ta y BEpXHIX YaCTUHAX riipochepu.

Oxkean O1AHIIIMI Ha )KUTTS : Oiomaca cBiToBoro okeany B 1000 pasis
MEHIIIa Bij 6ioMacu CyIii.

3a migpaxynkamu B.I.BepHancbkoro, 61oMaca BCix opraHizMiB 3emuti
csrae 1015T0HH, o ckiagae meniie 0,25% macu Bciei 61ochepu.



Atmocdepa (10 22xkm)

biocdepa
- OloreHHa 5
uBa peuoBHHa i0KOCHa
pedoBUHA pedoBUHA
HEXNBA pajioakTHUBHA KOCMIYHa
pEeUOBHHA peJoBHHA pEeUOBHHA
A 4 A\ 4
I'apocdepa Jlitocdepa
(mo 11km) (10 5xm)
4 3axon Oiocepu B. 1. Bepnaacbkoro

BepHaacekomMy HaJIeKUTh BIIKPUTTSI OCHOBHOTO 3aKOHY Oiochepu:
«KUTBbKICTh )KMBOI PEYOBHHMU € MJIAHETHOK KOHCTAHTOIO 3 YaCIB apXeiChKO1
epu, TOOTO 3a BECh IeOJIOTIYHUIN Yac

5 Hoocdepa

Hoocdepa (Bix rp. NOOC — po3ym Ta Sfera — kysist) — SKiCHO HOBHI CTaH
6iocdepu, 3a IKOTO PO3yMOBa AiSILHICT 1 TIpalls JIIOJUHUA CTAIOTh
BU3HAYAJIbHUM (PAKTOPOM.

6 Kpyrooo6ir pe4yoBuH i eneprii B 0iocepi

Y TBOpEHHS )KUBOI1 PEUOBUHU Ta 11 pO3KJIAJl — 1I€ JIB1 CTOPOHU €MHOTO
poILIeCy, IKUN HA3UBAETHCS O10JIOTTUHUM KPYrooOiroM XiMiYHUX €JIE€MEHTIB.
Kutts — e KpyrooOir Mix opraHisMaMu 1 CEpEOBULIEM.
[IpruurHa Kpyroo0iry — 0OMeXeHICTh €JIEMEHTIB, 3 SIKUX OYyAyEThCS TLJIO
OpTraHi3MiB.

Biosoriunuii Kpyroooir — 1ie 6araropazoBa y4acTh XIMIYHUX €JIEMEHTIB Y
npoIiecax, siki mpoTiKaroTh y 0Oiocdepi. (Tp OCHOBHUX MPOLIECH: KPYrooOir
BYTJICIIO, a30TY, CIpKH, B IKUX OepyTh ydacTh 5 enementis: Mg, O, S, C, N).



KoHnTposbHi 3antMTaHHA:

1) o Take Giochepa?

2) SIki BUeHI pO3pOOMIIN KOHIIEMIIiIO0 Oiochepu?

3) ski mexi 6iocdepu Buainmus B. 1. Bepuancbkuii?

4) Illo Take mierodioctepa?

5) ®yukiii 6iochepu.

6) Slkwuit ckman 6iochepu?

7) 1o Take >xuBa pe4oBUHA?

8) Yomy xuBa pedoBHHA PO3MINIYETHCS HEPIBHOMIPHO?
9) Illo Take Giomaca?

10) CdopmysroriTe 3akoH Oiochepu B. 1. BepHanacekoro.
11) o take HOOC(hepa?

12) Slki enemenTH (XiM.) OEpyTh y4acTh Y KPyrooOiry pe4oBUHH



Jlexkuia Ned

Tema: AutponoreHHuii BiummB Ha 6iocdepy. Texnocdepa. TexHoreHHUM BIUIMB Ha
atMocdepy.

Meta: Po3BUTOK TBOpUYHX, CAMOCTIMHUX 3110HOCTEH Ta aKTHUBI3aIlisl PO3yMOBO1
TiSUTBHOCTI CTYZICHTIB; O3HAMOMJICHHS 3 MOHATTSAM TeXHOC(Epa Ta TEXHOTCHHUMHU
dakTopaMu 3a0pyAHEHHS JOBKIJUIA, 3 HETATUBHUMHM HACTIIKAMH TEXHOTCHHOTO BILJIUBY
Ha atMocdepy.

Metoau: JIekiiisi, yCHE ONUTYBaHHS
Ilnan:
1ITonsTTs TexHocdepa Ta ii pO3BUTOK
2TexHoreHHi GpaxTopu 3a0pyIHEHHS JOBKULIS i BILTMBOM TE€XHOTEHHOI MISIBLHOCTI

33abpyaHeHHs1 aTMOchepH raimy3siMyd IPOMHUCIOBOCTI. EKOOTTUHI KpU3u
4 3minu B atMocepi, 3yMOBJIeHI i 3a0py/THEHHAM
4.1 I'mo6GanbHe MOTEIUTIHHS KIiMaTy (MMapHUKOBHUM €PEKT);
4.2PyitHyBaHHS 030HOBOT O0OJIOHKH 3eMTi;
4.3 KucnotHi goii;
4.4Cwmorwu.
5 CamoouutieHHs aTMmocepu

Jlireparypa:

1 binsscekwuii 0., bytuenko JI.I. OcHoBu ekonorii: Teopis Ta nmpaktukym.- K.: JliOpa,
2004, c. 60-96

2binsasepkuit I'.0., bytuenko JI.I. OcHoBHM ekoorii: Teopist Ta mpaktukym.- K.: JliGpa,
2004, c. 161-179

3 bimsgscekuii I.0., Tlamyn M.M., ®ypayii P.C. OcHoBu 3arampHoi ekosorii.- K.:
JIn6115,1995, c. 64-73



1 3a0pyanennst armocdepu rajay3aMu NPOMHCJIOBOCTI
HaiiOinpuii BIUIMB Ha CTaH aTMOC(hEpU YUHSATD:
- rtermaoeHepreTuka (25,7%);
- MeTaypriitHa npoMuciioBicTs (23,4%);
- MANPUEMCTBO XIMIYHOI Ta OyAiBenbHOI IHIycTpil (21,1%);
- aBrotpancnopt (11,6%) Ta 1Hmi.

VY MoBITpst HAAXOASTH MUJI, BaXKKI METaJlM, BYTJIEBOHI, OKCUAN KapOOHY,
Cynb(ypy, HITPOTEHY Ta 1HIII PEUYOBHUHHU, 30KpPEMa B YCIX TEPMIYHHUX IPOIIECaXx,
[0 CTOCYEThCA OPTaHIYHUX CIIOJYK, TAaKOX YTBOPIOETHCA HAJI3BUYANHO
HeOe3MeyHl JJisl KUBUX OPTaHi3MiB 1 3/I0pOB’sl JOAuHU OeH3oinpeH (Horo
cepeaubogoooBa I'JIK y moBiTpi HacenmeHux myHKTiB ctaHoBUTH (,000001
mr\m3).

Haiiparomimmii BIUIMB Ha XIMIYHMH CKJaJ aTMocEpHOTOo TOBITPS
CIIpaBJII€ CHATIOBAHHS KaM STHOIO BYTUUIS; OCTAaHHIM YacoM 4YacTKa MHOoro
JoKEpesa eHeprii 3MeHINIIAcs 32 paXyHOK BUKOPUCTaHHS HA(THU 1 MPUPOTHOTO
razy. OgHaK OCKUIbKM II€ LIHHA CUPOBMHHM 1 3amacu il 3HaYHO MEHII, HIXK
KaM’STHOTO BYTULISI, Y CBITI 3HOBY 3 SBJISIETBCS TEHJACHIS 10 30UIbIICHHS
BUKOPUCTAHHS BYTUUIS SIK MAJIMBHOTO PECYpCy, IO HETaTUBHO BIUIUBAE Ha
CTaH JIOBKIJUIS 32 BUKOPUCTAHHS HUHIIIHIX TEXHOJIOT1M.

2 3minu B atmoc@epi, 3ymMoOBIIeHI 1i 3a0pyTHEHHAM.

2.1 I'nobanvne nomenninnsa Kiimamy (napnukoeuii eghpexmn)
VYuepie mapaukoBuit epext nomituB y 1896 p. llIBencbkuii Ximik
C.AppeHniyc.

3a mporuo3aMu BYEHHX 10 cepeanan X XI CT.. TeMneparypa npu3eMHO1

atMocepu moxe nigHsaTuca Ha 1,5 — 4,5 rpagycis C, 110 3yMOBUT:

- nigHATTS piBHSA CBITOBOTO OKE€aHy 3a paXyHOK TEIJIOBOTO

PO3IIMPEHHS BOJIU 1 3aTOIJICHHS TPUOEPEHKHUX 30H;

- TaHEHHS JbOJOBHKIB;

- 3MIIIEHHS KJIIMATUYHUX 30H (30HAMU 3eMJIEpOOCTBa CTaHyTh Taira
1 TyHpA).

[IpyurHOIO TOTEIUIIHHSA € 30UIbIIEHHS B aTtMoc(epi KOHIEHTpallii
NapHUKOBHUX ra3iB: ByTJIeKUCIWH ra3 ( ocHOBHI mxepena — TEC, Tpancnopr,
CMITTECTIATIOBAJIbHI 3aBOJM, METANYypriiHi KOMOIHATH;, TYPTH, JAUXAHHSA BCIX
KUBUX OpraHi3MmiB); MeTany ( Horo ximiyHa i HadToJg00yBHA MPOMHUCIIOBICTS);
030HY (YTBOPIOETHCS TMiJ Yac TPO3M, B O30HATOpAX — JJisg OaKTEPUIIMIAHOI
00poOKHM, Mij Yac 3BapIOBAHHS METaJIB, JOOYBaHHS O30HIB); apU BOJIU.



Jlesiki BUeHI JOTPUMYIOTBCSA AYMKH, IO MOTETUTIHHS — [UKJIIYHE SBUIIE 1
3YMOBJICHE TMEPEBAXKHO 3MIHOK COHSYHOI aKTUBHOCTI. OjHI€I0 13 MNPUYUH
BBaXKarOTh 1 TeIUTy Teuito ,,Eap — Hinbo” (HEeMOBIs).

3 MeTor cTabumizaiii BMICTY BYIJIEKUCIOTO ra3y B MOBITp1 KpaiHU —
yiean OOH nignucanu B 1992 p. Konseniito OOH npo 3MeHIIeHHS BUKUIIB
I[bOTO razy.

2.2 Pyiuinysanus 030H0601 00010HKU 3emi

030HOBa 000JI0HKA, po3MiiieHa Ha BUCOTI 20 — 30 kM, 3axXHIllae KUTTSI HA
IJIAHETI1 BiJ] AKOPCTOKOTO yabTpadioneToBoro punpominioBanus < 320 .

OCHOBHMMU pYHHIBHUKaAMHU 030HY BBAXKAIOTh:

- OKCH/IM HIiTPOreHy, SKI CIPUYMHSIOTHCS BUIPOOYBAHHSMH SACPHOT
30poi ( 3a BHCOKHUX TeMIIepaTyp B armocdepi a30T B3aEMOIIE€ 3 KHUCHEM 3
ytBopeHHsM NO, sxuit nerko okuciroeTrbesi 10 NO2); 3amyckamu paker i
KOCMIYHUX KOpaOJliB, pEaKTUBHUMH JIITAKaMH, XIMIYHUMHU MIANPUEMCTBAMU 13
BUPOOHUIITBAMH Ta BUKOPUCTAHHS HITPATHOI KUCJIA;

- ppeonn — iHepTtH1 peuoBunu tunmy CF2CL2,CFCL3 , sxi y BepxHIX
mapax atMoc(epu BIAIICIUIIOIOTh aTOM TallOreHy, 0 PYWHYE MOJEKYJIU
O30HY 1 NEPENIKO/KAE iX yTBOPEHHIO ( (PEOHH IIUPOKO 3aCTOCOBYIOThH Y
XOJIOAWIBHIN TEXHIIll SK MacTWio, B mapdymepii — sk 3acid 1y CTBOpPEHHS
aepo30Jii0). 3 METO 30epeKEHHS 030HOBOI 00070HKH B 1996 p. po3BuHEHI
KpaiHU MPUIUHWIA BHUPOOHUIITBO (PPEOHIB, 3aMIHMUBIIM iX TpPOMaH —
OyTaHOBOIO CYMINIIIIO);

- mapy BOAM, SIKa MOTPAIUIsiE€ 10 030HOBOI OOOJIOHKH 3 BUKHJIAMH PAKET,
JTaKiB, YTBOPIOIOYHM MiJ] 4ac 3rOPsSIHHS NajuBa.

2.3 Kucnomni oowi

[leii TepMiH BIEpIliE BBIB Y BXKUTOK aHTIIIMUChKUM iHxXeHep P.CMiT y kHU31
,, L IOBITpS 1 JO1111: TOYaTOK XIMI4HOT KJIIMaToJIorii”, Xxo4a 111e B 1696 p. P.boiiib
BUSIBUB KHCITY PEAKIIII0 JOIIOBOT BOJIU.

Kucni atMmocdepHi onaau, sKi HA3UBaIOTh ,,KUCIOTHUMH JIOIAMH
MarTh PH<S,5. OCHOBHUMU iX YMHHUKAMU € OKCUIU HITPOTEHY 1 Cynbdypy, a
TAaKO3K Mapa KUCJIOT. X pUpoIHUME JkepenaMu — Tpancnopt, TEC,
CMITTECTIANIIOBAIbHI 3aBOAM, METATYPriiiHl KOMOIHATH, XIMIYH1 TIATPUEMCTBA
(m1oOyBaHHA HITPATHOI Ta CyIb(ATHOI KUCIOTH, iX BUKOPUCTAHHS Y
BUPOOHUIITBI JOOPUB Ta OPraHIYHOMY CHUHTE31).

Hacmoigky Bunagadas KUCJIOTHUX JOIIIB:

- 3HIKEHHA PH moBepXxHEBHX BOJ 1 IPYHTIB Ta MOCUJICHHS MIrpalii
BAKKNX METAJIIB;

- OIIKY 1 3HM>KEHHS IHTEHCUBHOCTI (DOTOCUHTE3Y Y POCIIUH;

- KOpO3is METaJIeBUX BUPOOiB (OJJHUM 13 HANCYTTEBIMINX HACTIAKIB
3a0pyaHeHHs moBiTpsa SO2 € npucKOpeHHS KOpo3ii MeTalliB: B
atMocdepl MPOMUCIOBUX PalOHIB 3aJ1130 1 IMHK IBUJKO KOPOIYIOTb,
YTBOPIOKOYHM PO3UMHHI CyIb(}ATH; aTIOMiIHIN KOPOAYE MOBUIBHIIIE, aJie



KOPO3110 MPHUCKOPIOIOTH BUCOKA BOJIOTICTH 1 30UIBIIICHHS BMICTY OKCHJIIB

cynb(hary; Mifib yTBOPIOE MATHHY CUHBO — 3€JICHOTO KOJIBOPY);

- pyliHyBaHHs OyJlIBEJb 13 BalHSIKY Ta apXITEKTYPHUX IaM’SITOK (KaM’sHa

1 OeTOHHA KJIaJKH, BAITHSIKOBHI PO3YHH 1 IIeTJia moriauHaTs SO2 — 1

Motk CaSO4 3aiimae Outpimmit 06’ em, HIX 1 Mmors  CaSO3, Tomy B

MaTtepiajli BAHUKA€E MEXaH14yHa Hanpyra; TKaHUHU, noriuHaoun SO2,

BTpavyaroTh MIIHICTb, MaIip 1 MKipa pyHHYIOTHCH);

- 3aru0e’ib riJIpo O10HTIB;
- JIerpajailis JiciB, 3MEHIIEHHS CTIMKOCTI JIEPEB CTOCOBHO IIKITHUKIB 1

NaTOT€HHUX MIKPOOPTraHi3MiB;

- 3MiHa aKTUBHOCTI (DEPMEHTIB Y SIMIEKITITUHAX Ta 1KPa, III0 MOXKE

MPU3BECTH JI0 3arv0OeIi MOJIOIHsIKA puO.

Pexopano kucnotuuit gom (PH= 1,7) BunaB y 1979 p. B Yimiary (CIIA, mrart
Bipmxunis).
2.4 Cmoe

Cmoz ( sBMINE, XapakTepHE U1 IICBHUX MiICIb 3a IEBHHUX
METEOpOJIOTITYHUX YMOB 1 3a0pyJHEHHS TOBITpsl. 3a MOXOKEHHSIM CMOTHU
MOJUISIOTBCS Ha TpPU TUIH: JIOHAOHCbKHH (YOpHUM cMoOr), Joc -—
aH/KeJecbKUM (OUTHi CMOT) Ta JIbOJAAHUI CMOT.

[IpyuuvHYM JIOHAOHCHKOIO CMOTY:

- Hu3bka Temmnepartypa ( 6iausbko 0 C);

- Boxorictb 10 100%;

- TIJBUILEHHS BMICT Ca)Ki, OKCUIiB KapOOHY, HITPOTE€HY, CYIbDypy
1110 YTBOPIOIOTHCS MPU CHATIOBAHHI MaIUBA.

Taki cMor# BiJIOM1 JJOHJOHIISIM 371aBHA: HEAapeMHo I1ie B 1273 p. Oyio
BUJIAHO €IMKT, SKUM 3a00POHSB CHaTIOBAaHHS BYT1/UIS B MeYax IiJ yac
3acijaHHs napiameHnty. Y 1952 p. takuit cMor 3a0paB KUTTA 4 TUCSY KUTEIIB
JloHnona.

B VkpaiHni Taki CMOTH CIIOCTEPITaloThCsl y MPUMOPCHKUX MICTaX.

DoTOXIMIYHMHA CMOT JIOT — AH/IZKEJIeCHKOT0 TUITY TT0YaB
3’ sBAsATUCS HaJ UM MicToM 3 30 — x pokiB XX cT.. BiH BuHuUKae y pasi 1ii
COHSTYHOT'O CBITJIa HAa BYTJICBOJIHI 1 TPOSIBIISIIOTHCS y BUTJISAI O1JIOr0 TYMaHy 3
HETIPUEMHUM 3aIlaxoM, 10 MOAPA3HIOE 0Ul, CIN30B1 000JIOHKH, OpraHu
TUXaHHS.

binuii cmor hopmyeThes 32 YMOB:

- BUCOKIi Temneparypu (nonazn 30 C);

- BIICYTHOCTI NEpEMINTyBaHHS IIapiB MOBITPS Y BEPTUKATILHOMY
HarpsMi ( 1HBepcCis);

- 3HAYHOI KOHIIEHTpallli BUKU/IB aBTPAHCIIOPTY: BYTJIE€BOM, OKCHU/IIB
HITPOT'€HY, 030HY, aKPOJICIHY;

- YTBOPEHHS MEPOKCUIIETUIIHITPATY, 110 Ma€ JAKPUMATOPY JI1I0
(moapa3HIoE CIM30B1 000JIOHKH).



B Vkpaini ciocrepiraerscs B JJHINponeTpoBChbKyY, 3amopixki,
JloHelbKy 1 HaBITh KypOPTHOMY MicCT1 SiTi.

JIbOasSTHMH CMOT CKJIAJIa€ThCS 3 IPIOHUX KPUCTAIIB JIBOAY, K1
yTBOPIOIOTH 011 TyMaH. Bin XapakTepHuil /11l MIBHIYHUX HIUPOT 3a
temrepatyp Hik4de — 30 C, BUCOKOI BOJIOTOCTI Ta 3a0pyAHEHHS MOBITPSI.

TpuBanicT CMOTH IPU3BOIATH /10 3aAyXU, OPOHX1aTbHOI ACTMH,
30UTBIIEHHS] CMEPTHOCTI, MPUTHIYEHHS POCIMHHOCTI, pyHHYBaHHS OY/1BEJb,
MPUCKOPEHHS KOPO3ii METaIB Ta 1HIIMX HEraTUBHUX HACTIIKIB.

3 CamoounuieHHsi aTMocepu.
3HUKEHHS  3a0pyJAHEHOCTI  TOBITPS  BIAOYBAE€ThCA  3aBIAKHU
PI3HOMAHITHUM (P13UYHUM, XIMIYHUM Ta O10JIOTTYHUM MPOIIecaM:

- po3ciroBaHHS B atMoc(depi 3a0pyaHUKIB, SIKE 3aJICKUTDH BiJI
METEOPOJIOTTYHUX YMOB (BOJIOTOCTI Ta TEMIIEpATypH MOBITPSI, IIBUIKOCTI
BITPY, QI3MYHUX Ta XIMIYHUX XapaKTEPUCTUK 3a0pyIHHUKIB);

- pyilHyBaHHS 3a0pyIHUKIB M1J] J1€10 COHSYHOI pasiamii (
(GhOTOXIMIYHI IPOLIECH);

- B3a€EMO/IIi MI’)K OKPEMUMH 3a0pyTHUKAMU 3 YTBOPECHHSIM
HETOKCUYHUX YU MEHIII TOKCUYHUX CIONYK ( IIPY B3a€EMOJII1 aMiaKy 3
XJIOPUJIOM T1JIPOT€HY YTBOPIOETHCS XJIOPU AMOHIIO, IKWW BUIIAJIA€ 3
aTMoc(hepHUMHU OIaaMu Ha 3eMJTIO TTOBEPXHIO);

- XIMIYHI B3a€EMOJI1 M1k 3a0pyHH KOM 1 OCHOBHUM TOBITPSIM (
HalyacTille KUCHEM ), HaPUKJIIA] OKUCIEHHs okcuay HiTporeny (II) 1o okcumay
HiTporeny ( 1V), ajie OKuCHUKaMH MOXYTh OYTH 1 030H, TIEPOKCHUJ] T1APOTeHY
TOILIO.

-  IlornmuaHHIO pOCIMHAMM CIIOIYK HITPOTEHY Ta Cyiabypy 1
BUKOPUCTAHHIO iX JIJIs CHHTE€3Y OPTaHIYHUX PEYOBUH.



KonTposbHi 3antMTaHHA:

Ski 3 ranmy3ei TpOMHUCIOBOCTI HAaUO1IbII 3a0pyAHIOE aTMOC(EepHE TOBITPs?
Ski XiMi4H1 pEYOBHUHU € ,,3a0pyaAHUKaMu’” aTMochepu?

Sxi 3MiHM BiIOyBarOThCA B aTMocdepi, 13 — 3a ,,3a0pyTHCHHSAM?

XTO 1 KOJIM MEePUTUM ITOMITHB TapHUKOBUH e(DEeKT?

Ski ra3u Ha3UBaIOTHCS TAPHUKOBUM?

Ski HACHIAKY MAPHUKOBOTO e(PeKTy?

Jle po3miniena 030HOBa 000I0HKA?

Ha3BiTh OCHOBHI XIMI4H1 pEYOBUHHU, 1110 PYHHYIOTH 030H?

XT0 1 KOJIM BIEpIIe BBIB TEPMiH ,,KHCIOTHI" TOIII?

10 Axa pH xucoux armochepHux omasis?

11 Yum npuyYrHEHA MOSBA KUCIOTHUX JTOIIIB?

12 SIx1 HacHiOKKA BUIIAAAaHHSA KUCIOTHUX JOIIIB?

13 o Take ,,cmor”?

14 Ha sxi Tunu (3a TOXOIKEHHSIM) MOUISIOTECS CMOTH?

15 Ha sixux Teputopisix YKpaiHu CrOCTEpIraloThCs JJOHJOHChKUM, Ta O cMor?
16 SIxi nporecu B arMocdepl IPU3BOAATH A0 11 CAaMOOUHIIICHHS

O©CoONO OIS~ WN -



Jleknisa Neb

Tema: TexnoreHHuii BIULIUB Ha Tiapocdepy Ta jgitochepy.

Meta: Po3BUTOK TBOpPUMX, CAMOCTIHHHX 3/1I0HOCTEH Ta aKTUBI3AIlis PO3yMOBOI
JISUTBHOCTI CTYZCHTIB; O3HAMOMIJICHHS 3 BOJHUMU pecypcaMu 3eMJli, XIMIYHUM CKJIaJIOM
IPUPOJTHUX BOJI, KiIacu(DiKaIlIEI0 CTIYHUX, 03HAHOMIICHHS 3 IPOOJIeMaMu  3aXHUCTY
IPUPOIU

MeTtoam: Jlekiis, ycHe OMUTYBaHHS

Inan:
1Bojni pecypcu 3emui.

2XiMIYHUI CKJIa MPUPOTHUX BOJT

3Knacudikariist CTIYHIX BOJT

4 3axucT NpUpoOJIH.

5 [MomkomxeHHs Ta BAMUPAHHS BUAIB. YepBOHA KHUTA.

6 3anoBignuku. Harionaneai mapku. [Ipupono 3axucHi 30uu. [IpupoaHi mapku.
[lamM’ATHUKH TIPUPOIU.

7 Cxutaziosi Janama@ry, 1o OXOpOHSIOThCS

Jlireparypa:

1 binsscekuii .0., bytuenko JI.I. OcHoBu ekororii: Teopis Ta npaktukym.- K.: JliOpa,
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JIn6ins,1995, ¢ 181-183
3 boituyk FO. /1. Ta in.. Exonorist 1 oxopoHa HaBKOJIMIIHROTO cepepoBuia. — Cymm: 2002,
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Piuku TpeGa BBaXaTH HaWBAXJIMBIIIOO AEPKABHOIO IHHICTIO. T1MBKU TaK MOXKHA
BOepert Panicte, siky HaM Jal0Th BOJIH, 1110 T€YYTh, 1 MOKJIHUBICTD Y OYAb-SIKY XBUIHHY
BTaMyBaTu cripary. Ajpke Hemae Ha 3eMIll Haroo Kpalloro, HiX CKJISTHKA XOJIOAHOI YUCTO1
BOJIM.

['iapocdepa, ado BoasgHa 0000HKA 3emiti, — I1€ 1i MOpsl 1 OKeaHH, KpHKaHi1 IIankKu
MPUMIOJISIPHUX PalOHIB, pIUKH, 03epa 1 MiA3eMH1 BOJIM. 3amacu BoJIM Ha 3eMill BeJIMYe3Hi
— 1,46- 10° km® (0,025 % Ti MacH). Alle Iie epeBasKHO FipKO-COTOHA MOPChKa BOJA,
HEeMpUAaTHA JJIsl TUTTS ¥ TEXHOJIOTTYHOT'0 BUKOpHUCTaHHs. [IpicHa BoJia CTAaHOBUTH YChOTO
2 % 1i 3aranbpHOI KUTBKOCTI Ha MIIaHeTi, mpudoMy 85 % ii 30cepepkKeHO B JIb0I0BUKOBUX
muTax ['pennangii Ta AHTapKTHAM, alicOeprax i TipchkuXx apomoBukax. I mme 1 %
NPICHOT BOJU MICTSITh PIUKH, 03€pa i MiA3eMHI BOJHU; caMe IIi Kepesia i BUKOPUCTOBYE
JIIOJICTBO JIJIs1 CBOiX MOTPED.

KocMoHaBTH KaKyTh, IO KOJIM AUBUTHUCS Ha 3€MITIO 3 BUCOTH KOCMIYHOI OpOITH, TO OKO
PO3pi3HSIE MEPEBAXKHO JIBA KOJBOPH: OUTMI KOMIp XMap 1 KpHKaHUX MOJIIPHUX IIAMOK 1
OnmakuTHU# Koip CBITOBOTO OKeaHy, 110 BKkpuBae 71 % moBepxHi HAIIOT IJIAHETH;
MOpChbKa BOJla — HaWMmomupeHima Ha 3eMill pe4yoBUHA.

Bona, sik eemeHT rio0anbHOT €KOCUCTEMU, BUKOHYE JTy>KE BaXKJIUB1 QYHKIIIT:

* BOJla— 11€ OCHOBHA CKJIa/I0BAa YAaCTHUHA BCIX )KUBUX OPraHi3MiB (T1J10 JIIOIUHH,
Harnpukiaa, Ha 70 % cKi1aaeThes 3 BOJIM, a JesAKl OpraHi3MHM, Takl K Meay3a abo OripoK,
Ha 98—99 %);

* 3 y4acTIO BOJM 3/1HCHIOIOTHCS YUCJICHHI MPOIECH B EKOCUCTEMAX (HAMpHUKIIaJ, 0OMIH
PEYOBUH, TEIJIa);

* Boau CBITOBOTO OKEaHY — OCHOBHUU KJIIMaTOYTBOPIOIOUHMA (PaKTOp, FOJIOBHUN
aKyMYJISITOP COHSTYHOI €HEPTii ¥ «KYXHs» MOTOU JJIs BCI€T IIJIaHETH;

* BOJIa — OJIMH 13 HAMBaXJIMBIIIMX BHU/IIB MIHEPAJIEHOI CUPOBHUHH, OCHOBHUIN IPUPOIHUI
pecypc, 110 CIOKUBAETHCS JIFOJCTBOM (CbOT'O/IHI BOAM BUKOPUCTOBYETHCS B TUCAU1 Pa3iB
OlsblIe, HIK HAQTH YM BYTLILIA).

Benuuesny possb Biairpae riapocdepa y hopmyBaHHI ToBepXHI 3eMil, ii JaHma@TiB, y
PO3BUTKY €K30T€HHHX MPOILIECIB (BUBITPIOBAHHS T1PCHKUX MOPiJ, €po3isi, KapCT TOIIO), B
NepeHeCeHH1 XIMIYHUX PEUYOBUH, Y TOMY YHCII i 3a0pyIHIOBAYIB JOBKIJUIS.

Jlns 6GaraThoX OpraHi3MiB BOJia — II€ CEPEIOBHIIE IXHHOTO KUTTS. XIMIYHHHN CKJIaT
MOPCBHKOI BOJIM JTyKE€ CXOKHMK Ha CKJIaJ TJIa3MH KPOBI JIFOJIMHM: MICTUTB T1 cami XiMIYHI
€JIEMEHTH ¥ MPUOIM3HO B TUX caMUX mponopiisx. [{e onuH 13 10ka3iB TOTO, M0 MPEIKH
JIFOJTUHM, SIK 1 PEIITH CCaBIliB, KOJIUCH KHIJIA B MOPI.

ComnoHICTh OKEaHIYHUX BOJ CTAHOBUTH 35 %0 (TOOTO BLJ1 BOJU MICTUTHCS 35 T COJeil).
Haiicomonima Boga B MeptBomy Mopi — 260 %0 (JiroarHa BUILHO JICKUTH Ha MOBEPXHI
11€i BOAM, HE 3aHYPIOIOYHCS B HEl); B HOPHOMY MOp1 COJIOHICTh BOJU CTaHOBUTH 18 %0, B
A3oBcrkOMy — 12 %o0.

[Tix3eMH1 BoIM 3a CBOIM XIMIYHUM CKJIaJIOM Jy>K€ PI3HOMaHITHI: BiJl MPICHUX, 11O
BUKOPUCTOBYIOTHCS JUIsl MUTTS ¥ BOJIONIOCTAYaHHS, O MiHEPali30BaHKX 1 HABITH JI0 POITU
13 comnonicTio 600 %>; neski MiHepaai30BaH1 MiJ3eMH1 BOJIM MAalOTh JIKYBaJIbH1
BJIACTUBOCTI.

OCHOBHE JpKepeso BOJIONOCTaYaHHs ISl IIOJUHN — piukosuii cmik. lepiie miciie 3a ium
MOKa3HUKOM Tociae bpasuis 3 11 TIraHTChbKOI0 TOBHOBOIOIO PIYKOI0 AMa30HKOIO.
3HauHy Ipo0IeMy JUTs JIF0JICTBA CTAHOBUTH HEPIBHOMIPHUN PO3MOILT PIYKOBOTO CTOKY IO
MOBEPXHI 3eMTi.

PiukoBHif cTiK YKpaiHU CTAHOBHTH y CEPEAHBOMY 83,5 MIPA M°, a B MOCYIILINBI POKH
3MeHmyeThes 10 48,8 Miapa M. BiH po3moinseTest 1o TepuTopii HAIIol JepKaBH



HepiBHOMIpHO: 70 % cToky npunanae Ha [liBHIYHO-3ax1IHUN €KOHOMIYHUIN palioH, e
merikae nuiie 40 % nacenenns. A Ha [loneupko-IIpunninposcbkuii i [liBnennnii
€KOHOMIYHI paiioHu, Jie xkuBe 60 % HaceleHHs 1 30cepeKeH1 HalO1IbIIl BOJIOEMKI TalTy3i
rocrogapcTpa, npunagae Tuibku 30 % cToky. Y 3B'13Ky 3 IuM y 0araThoX pailoHax MiBIHSA
Ykpainu BiIUyBa€ThCS TOCTPUM 1ePIIAT BOJH, IS JIIKBiAAIT SKOTO JOBOJAUTHCS I1e-
pekuaaTH ii kKaHajgaMu, Oy IyBaTH BOJOCXOBHIIA TOIIO.

["onoBHe mxepeno Boau st Ykpainu — piuka J{Hinpo. KpiM Toro, norpedu y Boi
3abe3rneuytoThbes piukamu Jynaid, {nicrep, [liBgennuit byr, Tuca, [IpyT Ta i1. Ctan Boau
1 TOBHOBO/IHICTh LIUX apTepiid 3aJie’KaTh B OCHOBHOMY B1Jl CTaHy iXHIX MPUTOK — MaJnX
pIYOK, SIKUX B YKpaiHi HAMIy€eThCs OJM3bKO 63 THC. iXHS pOJIb BETUYE3HA: IOCUTD
3raaaty, mo 90 % HaceleHUX MyHKTIB HAIIOT KpaiHU PO3TAIlIOBaHi caMe B JJOJMHAX MaTHX
PIYOK 1 KOPUCTYIOTHCS IXHBOIO BOAO0. OHAK CTaH MaJHMX PIUOK YKpaiHU CbOTOHI
BUKJINKA€E BEJIMKY TPUBOTY.

1Tiozemni 600u YKpaiHu MalOTh HE MEHIIE 3HAYEHHS I 3a0€31E€YEHHS BOAOKO
HaceseHHs: 61u3bK0 70 % KUTEINIB C1JT 1 CeTUII MICHKOTO TUITY 33/I0BOJIbHSIOTH CBOT
MoTpeOU B MUTHIM BOJI1 32 PaXyHOK I'PYHTOBUX BOJI (KOJIO/15131) YU TJIMOMINX BOJOHOCHHUX
ropu3oHTIB (cBep uioBUH). CTaH MiJI3eMHUX BOJ YKpaiHU B LIJIOMY Kpaliui, Hix
MOBEPXHEBOT'O CTOKY, X04a MICI[IMA BOHHU 3a0pyIHIOIOTHCS CTOKAMH MPOMHUCIOBUX
H1IPUEMCTB, TBAPUHHUIIBKUX KOMIUIEKCIB TOIIO. B MesKuX mpoMHUCIOBUX palioHax
(Ionbac, Kpusbac) po3poOka maxT 1 Kap'epiB HEraTUBHO BIUIMBAE Ha SKICTH 1 3amacu
M1J3eMHUX BOJ. Y pe3ysbTaTi 0araTopiyHOTO BiJIKauyBaHHs BOJIU 3 IUX 00'€KTIB 1i piBEHb
Ty’Ke TIOHU3UBCS, a 3 JICSIKAX BOJIOHOCHUX TOPHU30HTIB BOJIa 3HUKJIA 30BCIM.

Bci raitysi rocrogapcTBa CTOCOBHO BOJTHUX PECYPCIB MOAUISIOTHCS HA CROMCUBAUIEG 1
kopucmyesauie. CrioxxuBadi 3a0UparoTh BOIY 3 JUKepesia BOJONOCTauaHHsI, BUKOPHCTOBY-
I0Th 11 JUIs1 BATOTOBJICHHS ITPOAYKIIii, @ TOTIM MMOBEPTAIOTh, aJI€ BXKE B MEHIIN KUIBKOCTI 1
1HI0i sKkocTi. KopucryBaui Boay He 3a0UparoTh, a BAKOPUCTOBYIOTH il SIK CEPEAOBUILE
(BoAHUY TpaHCIIOPT, pubaILCTBO, CIOPT TOMI0) abo sk mxepeno eneprii (['EC). Ipore it
BOHU MOKYTh 3MIHIOBATHU SIKICTh BOJAM (HAMPUKJIIA], BOAHUIN TPAHCTIOPT 3a0pYIHIOE BOY).
[TpomucnoBicTh BUKOPUCTOBYE O1M3bK0 20 % BOH, CIIOKUBAHOT JTFOACTBOM. KiIbKiCTh
BOJIH, 1110 CIIOKUBAETHCS MIAMPUEMCTBOM, 3aJICKUTH BiJ] TOTO, SIKY IMIPOAYKIIIFO BOHO
BUITYCKA€, B1Jl CHCTEMHU BOJOTIOCTaYaHHs (IPSIMOTOYHA Y 0O0POTHA) Ta BiJ| IHIIIMX
MIPUYHH.

OcCHOBHUM ke CIMOXKUBA4Y BOAN — CUIbChKe rocmogapcTBo (70 % ii 3araibHOTO
BUKOpHUcTaHHA). [{e 3ymMoBiIeHO nepeayciM 301IbIIEHHSM TLIOI 3POITYyBaHOTO
3emiiepoOcTBa. 3pouryBaHi 3eMJyil Habarato MpoyKTUBHIIII Bl He3pouryBaHUX. ChOroaHi
B CBITI ILJIOIIIA 3POIIIYBAHUX 3€MeJIb CTAaHOBUTH 15 % 3aranbHO1 mIo1IIi
CLTbCHKOTOCIIOIAPCHKUX YTi/b, @ Aat0Th 111 3eMJii moHa 50 % yciel mpoayKiii.

[TuTomMe BOOCTIOKMBAHHS 11T 9ac 3POIICHHS 3aJICKUTh BiJl BUIY BHPOIITYBAHHX
CUIBCHKOTOCTIOAAPCHKUX KYJBTYP, KIIIMATy, TEXHIYHOTO CTaHy 3pOLIYBaIbHUX CUCTEM 1
crioco01B MOJIMBY. Tak, HOPMH TOJIUBY JJIs 3€PHOBUX KYJIbTYp cTaHOBIATH 1500—3500
M>/ra, st yKpoBoro O0ypsiky — 2500—6000, a st prcy — 8000—15 000 m%/ra.
binbma gactuaa Boau (20—60 %), 1110 BUKOPUCTOBYETHCSA JIJIs1 3pOIIICHHS, 0€3MTOBOPOTHO
BTPAYaEThCsl (BUMAPOBYETHCS ), MEBHA 11 KUTbKICTh TOBEPTAETHCS HA3a] Y BOJAOUMH Y
BUTJISI/II TaK 3BAaHUX NOBOPOMHUX 800, CHIIBHO 3a0pYTHEHUX COJISIMHU.

Bononocrauanus nacenenss (0au3bko 10 % yciei crouBaHOT JIFOJICTBOM BOJIN)
3aJI0BOJIBHSIE IOTPEOU B MUTHIM BOJII i KOMYHAIBLHO-TIOOYTOBI (p0o0OOTa MiANPUEMCTB
moOyTOBOTO OOCITYyrOBYyBaHHS, TIOJMBAHHS BYJIHUIIb 1 3€JICHUX HACAKEHb, TPOTHUITOXKEKH1
3aX0J1 TOIIO). € MOHATTS UM OME 6000CROIHCUBAHHA, MOOMO 00008UlL 00'em 600U (1),



HeoOXiOHULL 0715 3a00804eHHs nompebd 00H020 dcumeisi micma abo cena. Y BETUKUX
MiCTax CBITy IMTOME BOJOCIIOKHBAHHS ChOroHi Take (11/100y): Hpio-Mopx — 600,
[Tapmx — 500, MockBa — 400, KuiB — 333, Jlongon — 263. [y MOpIBHSAHHSA: B
KpaiHax, 1o po3BuBatoThcs (LlenTpansua Adpuka, binspkuit Cxin), 11el MOKa3HUK
cTaHOBUTH Jiniie 10—15 11/100y.

3a0pyanenns: Boau. B pe3ynbTaTi AisUIbHOCTI JI0JIEH Tiapocdepa 3MIHIOETCS: KLIbKICHO
(3MEHIIIeHHS KUTBKOCTI BOJIU, TIPUJATHOI ISl BAKOPUCTAHHS) Ta sAKicHO (3a0pyAHEHHS).
Cepen 3a0pyaHEHb PO3PI3HSAIOTH Pi3UYHE, XIMIYHE, 010JI0T14YHE 1 TEIJIOBE.

O4uieHHs CTIYHUX BOA. Y Cl IPUPOJIHI BOJOWUMU 37]aTHI CAMOOYHUIIIATHUCS.
Camoouuwienna 600U — ye Heumpanizayis CmivHUx 600, BUNAOIHHS 8 0CAO MEEPOUX
3a0pyOHI08aUi6, XIMiuHi, OI0N0CIUHI Ma IHWI NPUPOOHI NPOYeCU, WO CRPUAIOMb
BUOANIEHHIO 3 B000UMU 3a0PYOHIOBAUIE | NOBEPHEHHIO 800U OO0 ii NEPBICHO20 CIMAHY.
Opnaue 34aTHICTh BOJOWMU JI0 CAMOOYHUIICHHS Ma€ cBO1 Mexki. CbOTOHI Y BOIONMHU
HAJIXOJIUTh TaKa BeINYe3Ha KUTbKICTh CTIYHHMX BOJI, HACTUIBKH 3a0pyTHEHUX PI3HUMU
TOKCUYHUMHU JUTS IXHIX MEIIKAHIIIB PEYOBUHAMH, 1110 Oarato BOJIOHM MOYaIn
nerpaayBaTi. ToMy JIFOACTBO, SKIIO BOHO X0U€ MAaTh MailOyTHE, MyCUTh HETaHO BXKUTHU
CHeIiaIbHUX 3aXO0/I1iB JUIsl OYUIIICHHS 3a0pyJHEHUX BO/JI 1 TOBEPHEHHS JIXKEPE
BOJIOTIOCTAYaHHS JI0 TAKOTO CTaHy, 3a sIKOT0 BOHU CTaIM O IPUAATHUMH JIJIS
BUKOPHCTAHHS.

3/1aTHICTh PUPOJTHUX BOJONM JIO CAMOOYMINICHHS (MIEPI0AUYHICTh TPUPOHOTO
OYHIIICHHS):

 CaitoBuii okean — 2500 poxiB;

* mig3eMHi Boau — 1400 pokiB;

* MOJISIpHI JTb0A0BUKU — 9700 poKiB;

* TIpChKI T6010BUKH — 1600 poxkiB;

* MIJ3eMHUH J111 pailoHiB BiyHOI Mep3ioTu — 10 000 pokis;

* IpyHTOBa Bojiora — | pikK;

* BOJM 03ep — 17 poKiB;

* BOJM OOJIT — 5 POKIB;

* BOJU B pyciax piyok— 16 JHiB;

* BoJjiora B atMmocdepi — 8—10 aHiB;

* BOJIa B )KMBHUX OpraHi3Max — KiJIbKa T'OJUH.

Jlo 3axo0iB, 110 MalOTh 3a0€3MEUYNTH HOPMAJILHUN CTaH BOJAHUX 00'€KTIB, HAJIEKATh:

* HOPMYBaHHS SIKOCTI BOAH, TOOTO PO3poOKa KpUTEPiiB ii MPUAATHOCTI IJIsl PI3HUX BUJIIB
BOJOKOPUCTYBAHHS;

* CKOpPOYEHHSI 00CSTIB CKUJIaHHA 3a0pyIHIOBaYiB Y BOJOMMHU BIOCKOHAJIEHHAM
TEXHOJIOTIYHUX TMPOIIECIB;

* OYMWINCHHS CTIYHUX BOJI.

YuHHNMY 3aKOHaMH Y KpaiHH Mmepea0avqacTbes, Mo I Pi3HUX TOCIOIapChKUX MOTped
Ma€e BUKOPUCTOBYBATHUCS BOJA IMEBHOI sIKOCTi. HemomycTimo, Harmpukiiazm,
BUKOPHCTOBYBATH TUTHY BOJY JIJIsl 0X0y0keHHs 0J10kiB TEC, 3a00pOHAETHCS CKUIATH Y
BOJIOMMH CTI14HI BOJIH, SIKI MICTSITh IIIHHI BIJTXO/TH, 1110 MOXKYTh OYTH BUJITYY€HI 13 3aCTO-
CYBaHHSIM paIfioHAIbHOT TeXHOJ0T1i. OCHOBHUI HAIPSIM 3aXHUCTy BOJTHOTO CEPEIOBHINA —
nepexiJi MaIPUEMCTB 10 POOOTH 3a CXEMOI0 3aMKHEHOTO IIMKITY BOJOMOCTAYaHHSs, KOJIU
BOHU TIICJISl OYUITIICHHS BJACHUX CTIYHUX BOJI TOBTOPHO BUKOPUCTOBYIOTh 1X Y
TEXHOJIOTIYHOMY MK, i 3a0pyaHEH] CTI4YHI BOJM B3arajl He MOTPAIISIOTh Y BOJOWMH.
VY ciabChKOMY TOCTIOapCTBI (OCHOBHUI CHOKMBAY BOJM) CII1J] 3alIPOBAAUTH CYBOPY
€KOHOMIIO BOJIU, pallioHaJIbHE 11 BUKOpUCTaHHs. Tak, 3aMiHa CylIIbHOTO TOBEPXHEBOTO



MOJIUBY Ha 3PONITYBAHMUX 3€MJISX JOIIYBAaHHSAM a00 KPAIUTMHHUM TTOJIMBOM JIa€ 3MOTY
30upaTH Ti cami BpoxKai 3 MeHImuMH (B 5—7 pasiB) BuTpaTamu Boau. CKOPOTUTH
KUTBKICTh IECTULIUIIB, (hocaTiB, HITPATIB, 11O MOTPAIUISIOTH Y BOJONMHU.

Ouuwenna cmiuHux 600 — ye pYuHy8aHHsa abo UOAIEHHS 3 HUX 3a0PYOHI0BAUIE i
3HUWEHHS 8 HUX X80POOOMBOpHUX MIKpobOis (cmepunizayis). CbOTOJHI 3aCTOCOBYIOThHCS
JIBa METOJM OYUIICHHS CTIYHUX BOA: ) wmyuHux ymogax (y CreniaibHO CTBOPEHUX
criopynax) i 8 npupoorux (Ha MOJISX 3pOIIEHHS, B 010JIOTTYHUX CTaBKaxX TOIIIO).
3a0pyHEeH1 CTIYH1 BOJM MOCIIIOBHO MJIAI0Th MEXaHIYHOMY, XIMIYHOMY 1 010JIOTIYHOMY
OYHUIIEHHIO.

Mexaniune ouuwenns NONATae y BUAAIEHHI 31 CTIYHUX BOJ HEPOZUYMHHUX PEUOBHUH (ITICKY,
TJIMHH, MYITY), @ TAKOXK XKHUPIB 1 CMOJI. J[JI IbOTO BUKOPUCTOBYIOTHCS BIACTIMHUKHU, CUTA,
bineTpy, nenTpudyru Tomo. CydacHi mepeIoBi METOAH 13 3aCTOCYBAaHHSIM HaWKpPAIIUX
3apyO1’KHHX YCTAHOBOK JIal0OTh 3MOTY BUIAISITH 31 CTIYHUX BOJ 10 95 % TBepaux
HEPO3YMHHUX 3a0pyIHIOBAYiB.

Ximiune ounuugenHs CTIYHUX BOJ 3/11HCHIOETHCS MICHS X MEXaHIYHOTO OYMIIeHHS. B
3a0pyaHEHY PI3HUMH CIIOJIYKaMHU BOJY JOJIal0Th CIIeliaJIbHI peuOBUHHU-peareHTH. 111
PEYOBUHH, BCTYIAIOUYH B PEAKIIIIO 13 3a0pyAHIOBaYaMHU, YTBOPIOIOTH HEIIKIIJTUBI
PEYOBUHH, SIKI BUITAJIAIOTh B 0CAJT 1 BUJIAJISIOTHCS.

bionozciune oyuwenns cTiuHUX BOJ, K MPaBUIIO, — 3aBepliaibHUM eTan. OpraHiyHa
pEYOBHMHA, 110 MICTUTHCS y CTIUHIN BOJI1, OKUC-HIOETHCA apOOHUMHU OaKTEPIIMHU 10
BYTJICKHCJIOTO Ta3y ¥ BOJIU, @ TAKOXK CIIOKUBAETHCA reTepoTpoPamMu-KoHCyMEHTaMuU
(nepenycim HaitmpocTimuMu). Yum Oliblie B OUMILYBaHIA BOJI € T1IpOO10OHTIB-
reTepoTpodiB 1 UMM BUIIA IXHA 010JIOT1YHA aKTUBHICTh, TUM IHTEHCHUBHIIIE B1J0YBA€ThCA
npotec ouniieHHd. Kpim Toro, opranizMu-QiibTpaTopH, MOTJIMHAIOYN 1 3r010M
OCa/IKYIOUH Pi3HI CYCIIeH31i, CIIPUSAIOTH iX TOXOBaHHIO HA JIHI Ta OCBITIIOIOThH BOJY.
bionoriyHe ounieHHs 311MCHIOIOTh y CHEllalbHUX TAPOTEXHIYHUX CIIOpyAax 1
YCTaHOBKaxX — Ha TaK 3BaHUX IMOJISAX 3pOLIEHHS, HA MOJAX QiabTpalii, Ha 610p1IbTpax, B
aepoTeHkax. [Hoai 1i copyu ¥ yCTaHOBKM IITYYHO 3aCEJISIIOTh CHEIIadbHO JI0paHUMU
a00 BUBEICHUMH IIITaMaMH OaKTepiii 1 KyJIbTypaMU HAUIPOCTIIINX Ta BOJOPOCTEH.
Komrineke oprani3mis, siki 6epyTh y4acTh y mporecax 010J10TrYHOTO OYUIIICHHS,
HA3UBAIOTh AKMUBHUM MJIOM.

Jlesiki 0coOJIMBO TOKCHYHI CTIYHI BOJIY XIMIYHUX IIIMPHUEMCTB y3araji He MiIIal0ThCs
OUYHUIIECHHIO HISIKUMHU Cy4aCHUMH METOJIaMU. 1X IOBOJAUTHCS 3aKauyBaTH B IiJI3€MH1
CXOBHIIIA, HATTPUKJIA Y BIAIpaiboBaHi HadTOBI poioBuUIla. TakuM YHHOM CTBOPIOIOTHCS
HeOe3neyH1 00'€KTH, OCKIJIBKU HIXTO HE MOKE JJaTH CTOBIICOTKOBOI IapaHTii, 0 OTPYHHI
BOJM HE MOTPAIUIATH KOJIUCH Y MiA3€MHI BOJOHOCHI TOPU30HTH. [HO/1 HATOTPyHH1 CTIUH1
BOJIY T1JIJIalI0Th BUITAPOBYBAHHIO Y BIJICTIMHUKAX, 0O 3MEHIIUTH Macy Ta 00'€eM BIIXO/I1B,
K1 HEOOX1HO MOXOBATH.

Oxopona Boa CBiToBOro okeany. Ctan BoJi CBITOBOIO OK€aHy ChOTOJIHI BUKJIUKAE
BEJIMKY TPHBOTY. MI0ro 3a6pyaHIOIOTh IIEPEBAXKHO PIYKH, 3 BOJAMH SKHX ILIOPOKY
HaaxoauTh moHaa 320 muH T 3ami3a, 6,5MiIH T dpocdopy Ta iH. Jlyxe 6arato 3a0pyIHEHb
NOTparuisie B oke-an” Takox 3 atmocdepu: 200 Tuc. T CBUHINO, | MIIH T BYTJIEBOJIHIB, 5
#uc. T pTyTi ¥ T. 1. Maiixe TpeTuHa MiHEpaJbHUX TOOPUB, 10 BHOCSATHLCS B IPYHT,
BUMHBAETHCS 3 HHOTO JOIIOBUMHU BOJAMU i BUHOCUTHLCS PIUKAMU B MOPSI Ta OKCAHH; JIUIIIE
a3oty 1 pochopy Takum muisixom notparuisie y CBIiTOBH OKeaH 0JIM3bKO 62 MIIH T
miopiuHo. 1{i pe4oBHHM BUKIUKAIOTH OYPXJIUBUI PO3BUTOK JESKUX BOJOPOCTEMH, 110 BKE
HEOTHOPA30BO CIPUUYUHSIIO MOSBY «Y€PBOHUX MPUILTUBIBY, BAHUKHEHHSI PI3HUX 1HIIUX



THUIIIB «IBITIHH Boau. 11 9ac «IBITIHHS BOJOPOCTI BUAUISIOTH Y BOJTy BUCOKOOTPYMHI
TOKCHHH, IO TPU3BOJIUTH JJO MACOBOI 3aru0ei 1HIIUX T11poOi0HTIB.

Jlo HaimkiamuBinmx 3a0pyaHoBadiB CBITOBOTO OKeaHy Halle)kaTh Ha)Ta i
HadTonpoaykTu. lllopiuno ix morparmise crogu 5S—10 MIH T, 31€01IBIIIOTO B Pe3ybTaTl
BTpAT I1iJ1 yac 700yBaHHS HaTH 3 MOPCHKUX POJIOBUII, aBapii TAHKEPiB, OEPErOBOTO
CTOKY TOIIO.

¢ Tak, yHacninok aBapii Tankepa « Ekccon Banfizy, mo cranacs B 1990 p. no6iuzy
y30epexks AlsIcku, B Mope notpanuio 40 tuc. T HadTu. Benuuesni HaGpTOBI MIIIMHU
PO3HECIUCS MOPCHKMMU TEUISIMHM ¥ BITPOM JAJICKO B MICIIS aBapii, 3a0pyTHUBIIM BEIUKI
TUISTHKY y30€peskoksi MaTepuKa Ta OCTPOBIB 1 CIIPUYUHUBIIY 3aTr0€Ib TUCAY TIOJICHIB,
MOPCBHKHX NTaxiB, puOU TOLIO.

¢ B 1991 p. mix gac Biiinu Mix Kyseitrom Ta Ipakom (Bimomoi sik oneparis «byps B
mycTeni») HadTa, Mo BUIMIIACS 3 TiAipBaHUX TaHKEPiB 1 HAGTOMPoBOaiB, mokpmiaa 1550
KM nosepxHi [lepcrkoi 3aToku it 450 kM 6eperoBoi CMyrH, /e 3aTMHYJIO0 6araTo MOPChKHUX
yepernax, raxis, KpaOiB Ta 1HIIUX TBAPHUH.

HadToBa mriBka Ha MOBEpXHI MOPS MIPUTHIYYE KUTTEISUTBHICTD MOPCHKOTO
(bITOTUTAHKTOHY — OJHOTO 3 TOJIOBHHMX MOCTa4YaJIbHUKIB KHCHIO B 3eMHY aTMocdepy,
MOPYIIYE TEIUIO- i BOJIOTOOOMIH MiX OKEaHOM 1 atMoc(eporo, TYyOUTh MajIbKiB pud Ta
1HIIII MOPCHK1 OPTaHi3MHU.

bBinvw sax nonosuny 6ionoziunoi nipamiou, 5Ky 8iHUAE THOOUHA, CIMAHOBIAMb MOPCHKI
opeanizmu. AKwo 6oHU 3a2unyms, Nipamioa 3a8aiumsCs, 3HUKHE 8CAKA OCHOBA HCUMMSL
Ha cywii 1 y nogimpi... Hazemne srcummst dedani 6invuie 3anexncums 8i0 HCUmms 6 OKeaHi.
Mepmeull okean — Mepmea nianema.

T. Xeitepnan

Mops it okeaHu 3a0pYTHIOIOTHCSI TAKOK TBEPAUMHU BIJIXOJaMU — IMPOMHUCIOBUMH I
noO0yToBUMHU. iX y CBITOBOMY OK€aH1 HarpoMaauiocs Bxe moHaa 20 MiH T. bulbmiicTs 13
HUX MICTSTh CIIOJIYKH BaKKUX METAJIIB T IHILI IIKIJJIMBI PEYOBHUHH, 5Kl 3ryOHO JIIOTh Ha
MOPCBKY 010TYy.

VY CBiTOBU OK€aH MOTPAIUIIO AyKe 0araTo pajioaKTUBHUX PEYOBUH YHACIIIOK
BUNPOOYBaHb aTOMHO1 30p0i, pOOOTH AaTOMHUX PEAKTOPIB BIHCHKOBHUX ITiJIBOJTHUX YOBHIB 1
KpUTOJIaMiB, CKUJaHHS KOHTEHHEPIB 13 BIIXOIAMH aTOMHHUX €JIEKTPOCTAHIIIN TOIIIO.
3aranpHe panioakThUBHE 3a0pyaHeHHs: CBITOBOTO OKEaHy 3 BUHU JIIOJUHU CTAHOBUTH 1,5 *
10° Ki, Tozi sik 4opHOGMIbCHKA aBapis «36araTiiay iocdepy na 5-F0" Ki, T06T0 ¥
CaiToBOMY OKeaH1 cboroH1 MicTuThesa 300 YopHoOuUITIB!

HalicunpHimoro 3a0pyaHeHHs 3a3Ha€e MUIKOBOIHA 30Ha CBITOBOTO OKeany. Lllenbd
OKeaHy — II€ paiioH, Jie 0arato MOpChbKUX OPraHi3MIB MPOBOJAUTH 3HAYHY YaCTHHY CBOTO
XKUTTS; 10 TOTO K came TyT puOaiku 3apo0IisitoTh co01 Ha X110 HACyIIHUHI, a MUTbHOHU
JIFOZIEN B1AIIOYNBAIOTD.

['mo6GanbHI KIIMaTUYHI 3M1HU, 30KpeMa MOTEIIIHHS MOPChKUX-BOJ, CIPUYUHSIOTh
HETaTHBHI MPOIIECH B MOPCHKUX €KOCHCTEMAX.

¢ Tak, Bocenu 2002 p. B IeHTpaNbHIN YacTUHI SIMOHCHKOTO MOPSI BUSIBIIEHO MEIY3-
MYTaHTIB HE3BUYAMHUX po3MipiB. OHa 3 HAHOUIBIIMX MeTy3 Oyma aiameTpoM 3 M i
macoro nonaza 150 kr (Bux Stomolopus nomurai). Exkzemmspu 61u3bko 1 M y giameTpi
TUCSAYaMU TTOTPAIUISIOTH Y PUOATbChKI CiTKU. [ToTeruTiHHS KTiMaTy MpU3BEIo TaKOXK J0
nosisu B Himeuuwnni Tpomiunux ¢iMenis (ionaeToBi dpiMeni — Teci).

[TpoGnema 3axucty CBITOBOTO OKeaHy HHUHI cTaja OJHIEIO0 3 HallaKTyaJbHIIINX, BOHA
CTOCYEThCS BCIX KpaiH, HABITh THX, 110 HE MAIOTh OE3MOCEPETHHOT0 BUXOAY 710 OKEaHy. 3
orisay Ha e OOH po3pobuina it yxBanuiia Kijibka BaXJIMBUX YOI, SIKI PErYJIIOI0Th



CYJIHOILIaBCTBO, pUOAIBCTBO, BUOOYBaHHS KOPUCHUX KOMAIHH 13 MOPCHKUX POJIOBUIIL
toio. HaliBiiomioro 3 HUX € yroja, mianucaHa OubIIicTio Kpain cBity B 1982 p., —
«XapTist MOpPiBY.

JFimocgpepa — ye 306niwns meepoa 0bononka 3emii, wo 0XONI0E 6CI0 3eMHY KOpY Ui
YacmMuHy 6epXHbOi Manmii, BOHA CKJIAJIA€ThCS 3 0CAOBUX, BUBEPKCHUX 1 METaMOP(PIIHUX
nopia. Jlitrocepa, sk eeMeHT ri100aabHOI €KOCUCTEMH, BUKOHYE BaXK-

* Ha i1 HOBEpXHI KUBE OLIBIIICTh POCIUHHUX 1 TBAPUHHUX OPTraHi3MiB, Y TOMY YHUCII U
JIIOJTNHA;

* BEpXHS TOHKa 000JIOHKA JIITochepr Ha MaTepuKax — 1€ IPYHTH, UII0 3a0e3MeUyIOTh
YMOBH JKHUTTSI JIJIS1 POCTIUH 1 € OCHOBHUM JPKEPETIOM OTPUMAaHHS MIPOIYKTIB XapuayBaHHS
JUIS TIOJICH

* nmitochepa — 1€ i «KKOMOpPa» KOPUCHUX KOMAIMH — eHepreTudHoi U upoBunu, pyn
MeTalliB, MiHEepaJbHUX J0OpUB, OyIBETHbHUX

MaTepiajiB TOLIO.

VY nitocdepi nepioguuHo BiAOyBanucs i BiTOYBalOThCS IPi3HI MPOLECH — BUBEPKEHHS
BYJIKaHIB, 3eMJICTPYCH, 3CYBH, CeJi, 00BaJIM, €pO3is 36MHOT OBEPXHI, K1 MPU3BOJATH J10
HEOE3MEeYHUX EKOJIOTTYHUX CUTYaIllll Ha MeBHUX JIJITHKAX TIaHeTH. liroai i mporecu
CIIPUYMHIOIOTH TJI00aJIbHI €KOJIOT1HHI KatacTpodu. " HuxHs Mexa nitochepu HediTKa i
BU3HAYAETHCS 32 PI3KMM 3MEHIIICHHSAM B'SI3KOCTI TTOP1J1, 301IBIIICHHSAM TIXHBOI IIJIBHOCTI Ta
IHIIUMU Teo(I3nYHUMU XapakTepucTukamu. ToBiIKHA JiTocPepru Ha KOHTUHEHTAX 1 i
OKeaHaMH Pi3Ha i cTaHOBUTH BiAMOBIAHO 25—200 Ta 5—100 KM. Halrauomni maxru,
MPOICH1 JTIOJIUHOIO0, CATaloTh 3— 4 KM, a HalrmOI11a B CBITI CBEpIJIOBUHA (IIPOMIeHA Ha
KonbscekoMy miBOCTpOBi) — Tpoxu Ouibiie 3a 12 kM. [Ipo ckman 1 0y1oBy rimoOmmx 30H
JiTocepr HaM B1IOMO JIMILIE HA OCHOB1 HEMPAMHUX METOAIB (CeicMO- Ta eJIeKTPOpPO3B1JIKa,
rpaBIMETPis TOLIO).

Oxopona, IpyHTiB. [pynmu — opeano-minepanvHuti npooykm 6a2amopiynoi
CRINbHOL OIANLHOCMI HCUBUX OP2aAHI3MI8, 800u~LlIsimps~~ consaunoco menna t ceimaa. 1le
MPUPOAH] YTBOPEHHS, SIKI XapaKTEPU3YIOThCS pooruicmio — 30amuicmio "3abe3neuysamu
., poc nlllii~peulllllla="~ mu, HeobXiOHUMU O IXHBOT HCUMMEODIATLHOCTIL.
Haiipoaroudinii # HAWTOTYXHIII IPYHTH — YOPHO3EMU — (POPMYBAJIUCS TIPOTATOM
0araTb0X TUCSUYONITH Y 30HAX JIYYHHUX CTEIIB, Jie OyB CIIPUATIMBUN KIIIMAT (TEIUIE JIITO,
KUIbKiCTh onaiiB — 500— 600 mm/pik), onTUMabHI YMOBH JJI PO3BUTKY Oaratoi
TpaB'sHUCTOI pocTuHHOCTI. HaitOubII] B CBITI 3ammacu YOpHpP3EIIBi 30CEPEKEH] Ha
teputopii Ykpainu. [Ipo iXHIO MIHHICT CBITYUTH X04a O Takuii (axT: y poku Jpyroi
CBITOBO1 BIMHU HIMEIIbKI OKYIIAaHTH BUBO3WIN YKPATHCHKUI YOPHO3EM 3a113HUYHUMHU
emenonamMu 10 Himeuunnn. Croro/iH1, Ha »Kajb, 3a1acH Ta SAKICTH I[bOTO HEOI[IHCHHOT'O
IPUPOIHOTO PECYpPCY B HAIIM JAepKaBl ICTOTHO 3HU3HIKCSA, IO MOSCHIOETHCS
BapBapChKOI0, HEMPOIYMAHOIO X eKCIUTyaTalli€lo, €po3i€l0, 3aCOJCHHSM,
BIJIUYKEHHSIM'3eMeJIb T1J] Kap'epH Ta MPOMHMCIIOBI CIIOPYIH TOLIO.

Jly’)xe BaXJIMBUM KOMIIOHEHTOM IPYHTY € 2yMycC {nepecHiti) — OpraHiuHa peuoOBUHA,
10 YTBOPHUJIACA 3 PEIITOK BIAMEPIUX POCIUH i BIVIMBOM AiSILHOCTI .MIKPOOPTraHi3MiB”
K1 TIepepoOIISIOTh 1X, PO3KIAAAI0Th, 30arauyoTh BYTJICKUCINM Ta30M, BOJIOTO,
CIIOJTYKaMU a30Ty Ta iHIIMMHU PEYOBMHAMU. I pyHTOYTBOPEHHS — Ba)KJIMBA YACTHHA
0i0J10TiYHOrO KPyroo0iry pedoBuH Ta eHeprii. [pyHT 3abe3medye poCavHu., KalieM i
.ByTJIe1IeM, a30ToM 1 (hochopoMm.

[pyHTH CTaHOBJIATHL BEOMYE3HY, LIHHICTH MQ JIMIIIE TOMY, IO L€ OCHOBHE HKEPEIIO
OTPUMAaHHS MPOAYKTIB XapuyBaHHS; KPIM TOTO:



* BOHM OepyTh aKTUBHY Y4acTb B OUUIIEHHI MPUPOTHUX 1 CTIYHUX V BOJI, SIK1
bIIBTPYIOTHCS KPi3b HUX;

* I'PYHTOBO-POCIMHHUI NOKPUB IUIAHETH — 1I€ PETrYJISATOP BOJHOrO OajnaHCy Cyli,
OCKUJIbKH BiH MOTJIMHAE, BTPUMYE 1 TIepepo3MoAiIsae BETUKY KiITbKICTh aTMOC(hepHOi
BOJIOTH;

* 1€ ¥ yHIBepcaabHUI O1070T1YHUM PaKTOp, 1 HEUTpaIizaTop OaraThb0X BUIIB
aHTPOIOTEHHUX 3a0pY/THEHb.

Tomy KOpUCTYBaTHUCS IPYHTOM, 3€MJICIO CII1il pO3YMHO i OepexkHo. B roHUTBI 3a BpokaeM
I'PYHTH PO30PIOIOTHCS JIealll TIIMOIIIE i yacTilie, B HUX Y HEMMOBIPHUX KUJIBKOCTSIX
BHOCSITHCSI MiHEpasIbHI JoOpHUBa i mecTuau. B pe3ynbraTi Ha BeMWYEe3HUX IJI0MAX
CTETOBO] 1 MOCYIUIMBOI 30H IPYHTH BTPATHIIN 3[aTHICTh YOUPATH i MPOIyCKaTH BOAY,
iXHS CTPYKTYpa JlerpaayBajia, BOHU MEPEHACHYCHI IIKIIJTMBUMHI XIMIYHUMH CIIOTYKaMHU.
[ToBCIOAHO POAIOYICTH I'PYHTIB KaTacTPO(IYHO 3MEHIITYETHCS.

3a octanni 35—40 pokiB yMiCcT T'yMycCy B I'pyHTax Ykpainu 3menmmuscs Ha 0,3—0,4 %.,3a
po3paxyHKaMH YKpaiHCHKOI akajeMii arpapHUX HAyK, IMIOPIUHI BTPaTH TyMyCy
ctaHoBJATH Bif 0,6 10 1 T/ra. Lle HacmiIoK BUKOPUCTAHHS HEJJOCKOHAINX TEXHOJIOTTYHUX
CXEM Yy CLIIBChKOMY IOCIIOAAPCTBI Ta ICTOTHOTO 3MEHILIEHHS! BHECEHHS OpTraHIYHUX
100pHB, 110 MOB'A3aHE 13 3aHENAJ0M TBAPUHHUIITBA.

[ToTpiOHI TepMiHOBI 3aX0H JIJISl BIATBOPEHHS CTPYKTYPH i POJIFOUOCTI IPYHTIB — 1X
HEeUTpai3alis, po3CoJIeHHs, 30aradeHHsI TyMyCOM TOIIO. SIK HaroJouIyeThCs B OJHIH 3
octanHix aonosiaeit OOH, moganpie icHyBaHHS HaIIO1 ITUBLII3allll MOCTaBJICHE 1T
3arpo3y uepe3 MHUPOKOMACIITaOHy 3aru0eb POII0OUnX 3eMellb, 1110 3POCTAE.

HuHi oxopoHa ii paifioHaJIbHe BUKOPUCTAaHHS 3€MEIbHUX PECYPCIB — OJIHA 3
HalaKTyaJlbHIIIUX MPOOJIEM.

Benukux 30UTKIB CIIILCHKOMY TOCIIOAAPCTBY 3aBAA€E epo3is epyumis. L{[boMy HETaTUBHOMY
SBUIILY CIIPUSIE AKTUBHE YTBOPEHHS SIPIB Y pE3yJIbTaTI JISJIBHOCTI JIFOAUHA —
BUpYOyBaHHs JIICIB HA CXUJIaX, 3HUILEHHS TPaB'sTHOTO i YarapHUKOBOTO MMOKPUBIB,
HETMPaBWIHLHOTO PO30PIOBAHHS 3eMTi To10. CIPUYMHIOIOTH €PO3it0 ¥ MUIOB1 Oypl, KOJU B
YMOBaX MOCYXH BITPU BUIYBaIOTh MUTBHOHHM TOHH IPYHTIB, B OJHUX MICIISIX 3HOCSUU
CAaHTUMETPH U HaBITh JECSATKU CAHTUMETPIB BEPXHHOTO POAIOUOTO IIapy MEPETBOPIOIOYN
Oararti yriaas Ha O3IUTIAHY MyCTeN0. AKTUBI3YIOTh €p03ito (PYHTIB 4acTi OpaHKH,
KyJbTHBAIll1, 0OpOHYBaHHS, YIIIJTLHEHHS, TPAaMOYBaHHS KOJIECAMH ¥ T'yCEHHUIIMU BaXKKO1
CUTBCHKOTOCTIOAAPCHKOT TEXHIKH.

JJ10 OCHOBHHMX 3aXO0/IiB 3a 15 BITHOBJICHHS IPYHTIB Ha OTOJICHUX JTUITHKAX
HaJIeXKAaTh.y3Ca/KEHHS JICO3aXUCHUX CMYT, €KOJIOTTYHO OOIPYHTOBAHE 3pOIIEHHS 3€METb,
3aMpoBaKEHHS CIBO3MiH, MEPIOANYHA KOHCEPBALIis YTiAb (KOJIM 3eMII «BIIIIOYHBAEY).
OpHe 3 HAaUOUIBIIKX JIUX TICHSA €po3ii PYHTIB — iX 3aco/ieHHs, OCHOBHA IPUYKHA SIKOTO
MoJIsira€ B HEMPaBWIbHOMY 3poliieHHi. [IpoTaroM ocTaHHIX JECATUIIITH TUCSYl TE€KTapIB
MOCYIUTMBUX 3€MENb Y CTETIOBUX pailoHax, MyCTENsAX 1 HAIIBIYCTEISAX, /1€ IPOBOANUIIOCH
1HTEHCUBHE 3pOIICHHS i CIOYaTKy 3HAYHO IMiIBUIILYBAJIACs BPOXKAMHICTD, 3Tr0JIOM CTaJIA
HEMPUAATHUMH JIJI BAKOPUCTAHHS yepe3 «OuTy OTpyTy» (Tak MICLIEBI )KUTEIl Ha3UBaIOTh
ClJ1b), SIKOFO 3a0MBAIOTHCS BCI MOPH (PYHTY Ta MOTO MOBEPXHS B Pe3yJIbTaTI
BUIIAPOBYBAHHS 3pOLIYBaIbHUX BOJ. PaHilie, 10 MacOBOro 3pOLICHHS, Ha BETUKUX
TEPUTOPIAX POCITHU IUKI TPABH, YarapHHUKH, & HA PO3YMHO 3POITYBaHUX 3EMJISIX MOCTIHHO
Oysa BUCOKOIO BPOXKAMHICTH TOJIB 1 CajliB. A Tenep uepe3 Mepe3BOI0KEeHICTh, HAITTUIIIOK
BOJIM B IPYHTaX Ta IXHIO 3aCOJICHICTh TUHYTH J€peBa, MOJIs, CaJli, BUHOTPATHUKH,
rIaHTarii 6aBOBHUKY. B CyCiIHIX 13 MOJSIMU CETUIIaX BOJa 3aJIMBAE JIbOXH, SIKICTh MUTHOT
BOJM ICTOTHO MOTIPIIMIIACH, OCOOIMBO HABKOJIO KaHAJIB, IO criocTepiraerbes B CepenHiit



A3ii B3noBx Kapakymcekoro kanaiy, il y Hac Ha MiBAH1 YKpainu, no6musy [liBHiuHO-
Kpumcrkoro, Kaxoscbkoro ta KpacHo3HaM'sHCHKOTO KaHAI1B.

Oxopona 3emuoi moBepxHi. [lnoma cymri Ha 3emti craHoButs 148 Mt km?; 10 % miei
TJIOIII MPUIAJA€E HA IbOJOBUKU AHTApKTUAM M ['pennanii. Pemra Teputopii — BUUepIiHi
pecypcu noBepxHi 3emii: 33,1 % 1€l Teputopii 3aiMarOTh CLILCHKOTOCTIOAAPCHKI YT1IA,
30,1 % — micwu, 36,8 % — Tak 3BaH1 «iHII» 3eMJI1 (TIJTOII, 3alHSTI HACeIEHUMHU
MYHKTaMU, TPOMUCIOBUMU MIAMPUEMCTBAMU, TPAHCTIOPTHUMHU MariCTpajisiMU TOIIIO, a
Takox 00110Ta, TOpH, TYHIAPH, MycTen). Uepes MisbHICTh JTIOJUHU CTPYKTYpa 3eMHO1
MOBEPXHI MOCTIHHO 3MIHIOETHCS: 3MEHIIYIOTHCS IO CUTBCHKOTOCIIOAAPChKUX YT1/1b 1
JICIB, PO3IIMPIOIOTHCS TIIONII «IHIITNX)» 3eMeJb. bepertu 3emio — 11e 03Ha4ae poO3yMHO,
M0-Xa3MUChbKH ii BUKOPUCTOBYBATH, 1100 CIIyTryBaja BOHA JOBro, OaraTboM MpUICIIHIM
TTOKOJTIHHSIM.

Yumani BUTpaTH 3eMEIbHUX PECYPCIB MOB'A3aH1 3 MPOMHICIOBUM 1 IIUBUIBHUM

OyIIBHUIITBOM, CIIOPYPKCHHSIM BIMCHKOBUX 00'€KTIB (aepoapomiB, 6a3, OJIITOHIB,
CKJIa/liB TOIIO), BUJOOYBaHHSIM KOPUCHUX KOTAJIHH.

Cinvcokozocnooapcoki 3emii — HaUIIHHIIIA YaCTHHA 3€MEIbHUX PECYPCIB, OCKUIBKU
BOHU 3a0€3MeUyIOTh JIIOJICTBO IPOYKTaMHU XapuyBaHHs. bisbia yacTuHa
CUTBCHKOTOCTIOAAPCHKUX 3€MENTb BIIBOAUTHCS i PULITIO, peiTa — i IO
OaraTopiuHUX Haca/KeHb (IJIAHTAIlll, CaJl, BAHOTPAIHUKH, JTICOCMYTH), JIYKU U
nacoBucbka. Hacenenns 3emii, 10 MIBUAKO MPUMHOXKYETHCS, BUMArae 3011bIIEeHHS
KUIBKOCTI1 MPOAYKTIB Xap4uyBaHHS, OCHOBHUI MMOCTAYAIbHUK SIKUX — OpPHI 3eMJIi. A
MOXJIMBOCTEHN JJIsl PO3IIMPEHHS iXHIX IIJIOI] Maike He 3anuinuiocs. HaBnaku, B 6aratbox
KpaiHax CIOCTEPIraEThCsl HEYXUIIbHE CKOPOUYEHHSI OPHUX 3eMelib. ToMy e1rHMI ciociO
3aJI0BOJIBHUTH JieJaii OUTbIIl NOTPEeOU B IPOIYKTaX XapuyBaHHs — 1€ IHTeHCU(IKaIis
CLIBCHKOTOCTIOAAPCHKOTO BUPOOHUIITBA, TOOTO OJEPKAHHS BHILOTO BPOXKAIO 3 THX CaMUX
o, Y CBITI € IEBHUM JOCBIJ y 11 CIpaBi.

Hanpuxmnan, y 50—60-Ti poku B aesikux kpainax Asii it JlatuHchk01 AMepukn
Bi10yBaJiacs Tak 3BaHa «3€JIEHa PEeBOJIIOIIS, KOu 3a ciupusinus creriaitictiB OOH Oyno
BBEJICHO BUCOKOBPOJXKAHI COPTH PUCY, MIIEHHUII1, CO1, IHITUX KYJIbTYp, 3aCTOCOBAHO HOBI
TEXHOJIOT1i BUPOITYBaHHS, MeTiopariii 1 T. 1., IO JaJo 3MOTy pi3ko (B 3—35 pa3iB -i HaBITh
O1JIbI1IC) MABUIIUTH BPOXKANWHICTh OCHOBHUX CLTBCHKOTOCTIOIAPCHKUX KYIbTYp. [His,
HAIPUKIIAJ, HEe JIMIe 3a0e3Meuniia CBOE HaCeJIEHHS PUCOM, aJie HaBiTh cTalla
€KCIIOPTYBAaTH MOTO.

CporoJiHi B MOCYIIJTUBUX .paiioHaX 3eMJIl CIOCTEPIraeThCs AyKe HeOe3NeuHe SBUIIEe
ne3epTu3ailii, abo cryctemoBAHHA. Tak, 3a octanHi 50 pokiB momia mycreni Caxapa
36impmmacst Ha 650 tic. km°. Crerianicts OOH miapaxyBaim, 1m0 y CBiTi KOXKHOI
XBUJIMHU Ha O€3IUTIIHY IyCTENt0 MepeTBOPIoeThes 44 ra 3emuti!

Jlic — HaJ[3BUYailHO Ba)KJIMBa CKJIaJJ0Ba YacTUHA Olocdepu:

* 1€ OJIMH 13 OCHOBHHUX MOTJIMHAYIB BYTJIEKUCIIOTO ra3y il BAPOOHUKIB KHUCHIO,
MOCTaYaJIbHUK JIy>Ke LIIHHUX MaTepiajiB (AepeBUHHU, CHPOBUHU ISl XIMIUYHOT
MPOMUCIIOBOCTI, MPOAYKTIB XapuyBaHHS TOILO), OTJIMHAY MUJIOBHX 1 Ta30BUX 3a0pyAHEHB
aTMoc(epH, 3aXUCHUK TTOBEPXHI 3eMTi Bl BOJIHOT €po3ii Ta CyXOBiiB;

* II€ CEPENIOBHIIE XUTTS Oaratbox 3BIpiB, IITaXiB, KOMax;

* JIIC Ma€ BEIIMYE3HE 03/I0POBYE 3HAUCHHS, OCKIJIBLKH JIesK1 jepeBa — Oija Oepe3a, CocHa,
SITULI Ta 1HII — NPOIYKYIOTh OCOOJUBI JIETKI pEYOBUHU — @himoHyuou, ki BOUBAIOTh
XBOPOOOTBOPHI MIKpOOH 1 pOOIIATH MOBITPS IITIOIITUM;

* 1, HapemITi, JIC Ji€ Ha JIIOJINHY 3aCTIOKIMINBO, CIIPHsiE MPOOYHKEHHIO B HEel TBOPYOi
HacHaru, 100pux, MiTHECEHUX MOYYTTIB.



Jlic — 1ie ocobnmBHMi, HE3MIPHO TOOPHUI 1 OE3KOHEUHO IEPHIA

OpraHi3M, SIKUil He MPOCUTH HIYOTO JJIs MIATPUMKH CBOTO ICHYBaHHS 1 BEJIMKOJIYIIIHO
pO3cHMae MPOYKTH BIACHOT XKUTTEMISIILHOCTI; BiH O€pe IMi1 3aXUCT yCl )KUBI ICTOTH U
MIPOTIOHYE 3aTiHOK HABITh J1COPYOOBI, SIKUM T'yOUTH HOTO.

BiamoBigHO 10 HOPM JTICOBOTO 3aKOHOJABCTBA, MPUUHATHUX OUIBIIICTIO KpaiH, JicH
MOJUISIOTHCS HA TPU TPYIIU:

1) nicu, wo suxonyoms 60000xopoHHi (3a00POHHI CMYTH TI0 Oeperax pidok, o3ep i T. 1.),
3axucHi (MPOTUEPO31MHI JIICH, IepKaBH1 JICO3aXHUCHI CMYTH), CAHIMAPHO-2I2l€HIUHI T
0300posyi (JIICH 3aIlT0OB1IHUKIB 1 HAIlIOHAJILHUX MAPKIB) (hyHKYii;

2) Jicu 3aXUCHO20 Ta 0OMENCEHO eKCNyamayiiiHo20 3HaYeHHss — JIICOBI MACUBU B
T'YCTOHACENICHUX pailoHaX 1 MICIIEBOCTSIX 3 0OMEXEHUMHU JIICOBUMHU PECypCaMu;

3) nicu excnayamayitini — TaWra, TPOIIYHI JIICH.

VY nmicax mepmioi Ta Apyroi rpym (a caMme Taki € Ha TepuTopii YKpaiau) 3a00pOHSIEThCS
3aroTiBIIs J€PEBUHU, TYT JIOMYCKAIOTHCS JIUIIE TaK 3BaH1 CaHITapH1 pPyOKH, KON
BUPYOYIOThCSI TUTBKU XBOP1 M YCOXJI1 iepeBa. A B3araji B JIICOBOJIB € JaBHE 100pe
npaBuiio: «3py0aB epeBO — MOCAAM JIBa HOBUX!»

«Inwiy 3emai MOAIAIOTHCS HA JIB1 TPYIIU:

1) manonpudammui 0nst CinbCbk020 20cnodapcmea 3emii — MyCTeli, TOpU, TYHIIpa, ApH
TOIIIO; JAESK1 3 HUX MOXKYTb OyTH OCBO€HI, aJie 3 BEJIMKUMU MaTepialbHUMU 1
(Gb1HaHCOBUMH 3aTpaTaMU;

2) 3aceneni i 3a0y008ani mepumopii, TOOTO TaKi, IO BKE HE MOKHA BUKOPUCTATH SIKOCh
1HaKILE.

PexyJbTHBaLIA NOPYILIEHUX 3eMeJIb. Y pe3yJbTaTi rocnogapcbkoi isibHOCTI JTI0JUHA
YTBOPIOIOTLCS NOpYUleti 3emi, o BTPATUIIN CBOIO TOCIIOAAPCHKY IIIHHICTD, a 1HOA1
HaBITh CTAJIM JKEPEIOM 3a0pyAHEHHS IPUPOJAHOIO cepeaoBHina. HallOiabIie nopymyoTh
3eMJII0 BIAKPUTI TipHUY1 BUpOOKH (Kap'epu). B KpuBopizbkoMy perioHi, HanpHuKiIai,
BEJIMKI IUTOIII KOJIMCh POJIFOYOT 3€MJIl IEPETBOPEHO 3a130pYIHUMU Kap'epaMu Ha AUITHKU
«MICAYHOTO JIaHAmadTy», 1€ HE MOKE 30€perTucs *oHa POCIUHA YU KUTHU SKa-HEOYIb
TBaprHa. 3eMIJIi MOPYUTYIOTHCS TaKOXK BiJIBaJIAMU MTyCTUX MOPiJI, UIAKIB, 3BATHIIIAMHU
CMITTS ¥ TOOYTOBUX B1IXO/1B TOOJIN3Y BEIUKUX MICT.

Kap'epu, Tepukonu, 3Banuiia, KpiMm TOro, 1[0 BOHH 3aiiMal0Th BEJIMKI IO 3€MHO1
MOBEPXHI, CTAHOBJIATH JKEpeno 3a0pynHeHHs atMocdepu U rigpocdepu: 3 HUX BITpaMu
PO3HOCUTHCS THJI, ICSIKI TEPUKOHH JUMIISATH, BUKUIAIOUH B TIOBITPSI OKCHIH CIPKH;
3a0pyIHEeHI BOJH 3 BiIBaJIIB MOTPAIUISIIOTH Y BOJIOHOCHI TOPU30HTH ¥ BOJIOTOKHU. Uepes
1HTEHCUBHE B1JIKAUYBAaHHS 3 IIaXT 1 Kap'e€piB MIA3€MHUX BOJ 3HUKYEThCA iXHIM PIBEHb Ha
MPWIETIINX TEPUTOPISAX, IHKOIH K (MOOIM3y BENMKUX Kap'epiB) MiJI3eMHI BOAM i 30BCIM
1€3a0Th.

3riJIHO 3 YUHHUM 3aKOHOAABCTBOM MOPYIIEH] 3eMJIl MalOTh OyTH BIJHOBIICHI
pexyarbmusayicto. 30KpemMa, peKyJIbTHUBAIII0 Kap'epiB MOBUHHI 31HCHIOBATH Ti
ripHUY0A00YBHI MIANPUEMCTBA, 110 IX CTBOPHIIH.

PekynpTuBalliitHI pOOOTH BUKOHYIOTHCS B JIBA €TANM: TEXHIYHA PEKYJIbTUBALlIA, TOTIM
OioJorivHa.

VY X011 mexuiunoi pexkyrvmueayii TOPYIICHI 3eMJI1 TOTYIOTh JJIs TTOAAJIBIIIOTO
BUKOPUCTAHHS: IJIAHYIOTh IXHIO MMOBEPXHIO (HAUTIMOII YaCTHHU Kap'epiB 3aCUTIAIOTh
MyCTUMU NOPOJIaMH, BUIIOJIOKYIOTh 1XHI CTIHKH); 3HIMAIOTh, IEPEBO3SITH 1 CKIAAYIOTh Y
OypTH poatoumii IpyHT (11€ poOJIATH 0 MOYATKy MPOXOJIKH Kap'epa); OyayrOTh TOPOTH,
TIPOTEXHIYHI ¥ METOPAaTUBHI CIOPYAH. SIKIO BiABAIBHI MOPOIN MICTATH IIKIJIUBI JIJIs
POCIUH pedoBUHU (CYJb(1aU, COJII BAXKKUX METAJIIB TOIIO), TO HA HUX MICJIS IJIAaHYBaHHS



HAKJIQJAI0Th ap HEUTpaabHOI mopoau (TJIuHU, TicKy Tomo). [licis nmanyBaHHS BiBaid
MarOTh MPOUTH cTabUTI3aIli0 (OIMH-IBA POKH), KOJIM TIiJ] TI€F0 CHJIA Bard i 3BOJIOKCHHS
BiJIBaJIbHI MMOPOJIU YIIIJILHIOIOTHCS.
bionociuna pexyromusayis nepeadavyae KOMIUIEKC pOOIT AJ1sl MOJIMIICHHS (QI3UYHUX Ta
arpoxiMiYHHUX BJIACTUBOCTEH (DYHTIB Ha PEKYJIHTUBOBAHUX 3eMJISIX (BalTHyBaHHSI,
MICKYBaHHS, BHECEHHSI MIHEpAJIbHUX JIOOPUB TOIIO). 3HIATHUI paHille POJIOYUN IPYHT, 1110
30epiraBcsi B OypTax, HAHOCUTHCS Ha TTOBEPXHIO CINIAHOBAHUX 1 CTA011130BaHUX B1BAJIIB.
Po3pi3HAIOTH KijlbKa BUIIB PEKYJIbTUBAIIT 3aJI€KHO B1J TOTO, SIK came IepeadadaeThes
BUKOPUCTOBYBATH MOPYIIIECHI 3eMJI1.
Cinbcbko20cnooapcvka pekyibmugayis 3JIACHIOEThCSL B pailoHaX
PO3BHHEHOTO CLIBCHKOTO TOCMOJAPCTBA, HAa BEIMKUX 32 IUIOUICIO
BiJBajax 4yM Kap'epax. Lle Hailjopoxxunii BU peKyapTHBALlii, 00 110
3eMeJb, JIe MalOTh BUPOIIYBATUCS CLIIbCHKOTOCTIOAAPCHKI KYIbTYPH,
CTaBJIATHCS HAWBHIII BUMOTH.
Jlicoeocnooapcoka pexyibmusayis IPOBOJAUTHCS TaM, JIe € MOKJIUBICTh BITHOBUTH
JJISTHKY JIICY 3 IIHHUMU COPTaMu JepeB ii BApTICTh 1 BAMOTH JI0 arpOXIMIYHUX
XapaKTEPUCTUK IPYHTY HIKU1, HIXK 32 CUIIbCHKOTOCTIONAPChKOT peKYIbTHUBALIII.
Booozcocnooapcwvka pexynbmueayis CTOCy€eThCS 31€01TBIIIOT0 TUX Kap'epiB, sIKI MICIs
BIJINTPAIIOBaHHS 3alI0BHIOIOTHCS IPYHTOBUMH ¥ IOIIOBUMH BoJIaMH. Taki MITy4Hi 03epa
BIIOPSIKOBYIOTHCS, B HUX 3aITyCKA€ThCA pubda, iXHi Oeperu 03eJIeHIOI0THCS TOIIO.
Pekpeayiiina (Bin nat. recreatio — BiHOBJICHHS CHJI, BIIIOYHUHOK) peKyIbmueayis
BUKOHYETHCSI HETIOJIATIK MICT 1 BEJIMKUX HACEJIECHUX MYyHKTIB 3 METOI CTBOPEHHS 30H
BIINOYMHKY. 371€017IbIIIOTO BOHA MOETHYETHCS 3 BOJOTOCIOAAPCHKOIO 1
JICOTOCTIOTAPCHKOI0 PEKYIBTUBAIIIEIO (03epa B Kap'epaxX yHOPSIKOBYIOTh, Ha iXHIX
Oeperax CropyKyIOTh TUISIKI, 0234 BIAMOYMHKY, BUCAUKYIOTh I€pEBa, Kyl U T. II.).
CanimapHo-zicicHiuna pexkynibmueayis 311MCHIOETHCS ISl KOHCEPBALlll MOPYIIEHUX
3eMellb, TPUIMHEHHS MIKIJJIUBOI J11i Kap'epiB, B1IBaIIB HA MPUPOJIHE CEPEAOBHILIE
(ckaxximMo, abu 3BajuIIe He 3a0pyAHIOBAJIO MOBITPS ¥ MI3EMH1 BOJIN), SIKIIO 3 SIKUXOCh
MPUYUH BUKOPUCTAHHS MOPYIIEHUX 3€MEJb BBAKAETHCS HEJOIIIBHIM.
byodisenvra pexynomusayis — 1€ MiArOTOBKa MOPYIICHUX 3€MEITb TI1] CIOPY/IXKESHHSI
YKUTIIOBUX OYJIMHKIB, CIOPTUBHUX MalaHIMKIB, TPOMHCIIOBUX ITIATIPUEMCTB, CKJIQJIIB 1 T.
1. Kap'epu mipu 11b0My 3aCHNAIOTHCS BIABATBHUMU MTOPOJAAMH, iXHI CTIHKH
BUTIOJIOKYIOTHCS, TBOASTHCS JOPOTH, TEIIIOTPACH, BUKOHYIOTHCS MEIIIOPATUBHI pOOOTH
(IpeHax ToII).
Oxopona 3emuunx Haap. Hagpa 3emiti BUKOPUCTOBYIOTHCS JIFOAUHOIO 3 PI3HOIO METOIO,
30Kpema IS
* BHI0OYBaHHS KOPUCHUX KOIIAJINH;
* 30epiraHHs piAKUX 1 ra30MoAiI0HNX KOPUCHUX KOMAJIMH Y MPUPOIHUX 1 IITYYHUX
CXOBHIIAX;
* OyAIBHMIITBA PI3HUX CHOPY, CXOBHIII 1 HABITH IJINX 3aBOJIB;
* MPOKJIAJaHHs TPAHCIOPTHUX KOMYHIKalii (MeTpo, TpyOOpoBOAN);

MMOXOBAHHS TOKCHYHUX TIPOMHUCIIOBUX 1 CTIYHUX BOJI.
["onoBHUIT HaNPSIM BUKOPUCTAHHS HAApP — 1€, 3BUYANHO, BU00YBaHHS MIHEPAIBbHOT
CUPOBHHH.
Cepen YnCICHHUX BHUJIIB JISUILHOCTI JTIOJIMHHM € JIBa, 110 MAlOTh OCOOIMBE 3HAUCHHS,
OCKUIBKH B1JI HUX 3QJIEKUTh CaM€ 1ICHYBaHHsI CYCIUIbCTBA: 11€ Mpallsl CLILCHKOTO
TpyIiBHHKA, (hepMepa, KOTpUil BUpPOOJIsie MPOAYKTH XapuyBaHHs, Ta Mpalls TpHUKA,
maxTapsi, Ikuii Buio0yBae 3 HaJp 3eMill eHEpreTUuHy W MiHepalibHy CUPOBUHY, O€3 4OTO



HEMO>KJIMBE (PYHKIIIOHYBaHHS BCIX 1HIIMX raiy3eil rocnogapcersa. [Ipu npomy, sSKIo
301JIbIIEHHSI BUPOOHUIITBA MPOAYKTIB XapuyBaHHs MPSMO MPOIOPIIiiiHE 3pOCTAHHIO
YUCEIBLHOCTI HACEJICHHS, TO MiIBUIIICHHS €HEPrOEMHOCTI i MaTepi1aioMICTKOCTI
Cy4acHOT0 BUPOOHUIITBA Habarato BUMeEpeKae oro. Sk cBi9aTh CTATUCTUYHI JIaHl, IPU
301IbIIICHH] HaceJeHHs B 4,5 pa3a nmotpeda B eHeprii 3poctae y 12 pasiB, a MaTepialiB, 1110
BUJI00YBAIOTHCS 3 HAJp 3eMil, — B 9 pasis.

3a nanumu OOH, croro/Hi 3 HaAp 3eMJli MOPIYHO BUAOOYBa€ThCs O0m3bko 20 Mapa T
KOpPUCHUX KomasivH. [1pu 1iboMy pa3oM 13 KOPUCHUMHU KOTTAJIMHAMU 3 HAJIp Ha MOBEPXHIO
MIIHIMAETHCS 11e O1IbINe MyCTUX Nopif (3a omiHkamu, 150 mupya T mopoky). Beboro x, sk
BBAXKAIOTh YU€HI, 32 BCIO ICTOPIIO JIFOJICTBA, MOYMHAIOYH BiJ] OPOH30BOTO BIKY, OYJIO0
BUIUIABJICHO 16 MIIpJ T pI3HUX METAJIIB, y TOMY YHCIII BIIPOJOBK OCTaHHIX 45 pokiB — 11
MJIp T.

Bin cepenunn XVI g0 cepenunu XX cT. CHOKUBaHHS JIIOJCTBOM 3aji3a 3pocio B 5 THC.
pasiB, 1 TEeMIH HOTO BUAOOYBAHHS MOABOIOIOTHCS KOH1 10 pOKiB.

[Tpupict BuaoOyTKy ypany: 1980 p. — 40—50 tuc. T; 1985 p. — 85— 100 Tuc. 1; 2000 p.
— 800 THc. T.
3a cydacHOi TexHOJIOT11 BU00YyBaHHS i MepepoOKHu KOPUCHUX KonaiauH jmmie 1—5 %
PEYOBUHHU, 1110 T00YBAETHCS 3 HA/IP, BAKOPUCTOBYETHCS Y BUIJISA I IPOAYKIIi1, BCS peliTa
Wne y BBy i BIIXO/IH.

Ha ckinvku orc pokie 1ro0cmey gucmadums 3eMHUX 3aNACi8 KOPUCHUX KONATUH I SIKI 6OHU,
yi 3anacu? 3a TaHUMU HAyKU FEOXIMii, y BEpXHiil I€CITUKITIOMETPOBIN TOBIII JIiTOChepu
99 % ii macu cranoBATh 12 ximiunux enemenTi: O, Si, Al, Fe, Ca, Na, K, Mg, H, Ti, C i
CI. Permira eieMEeHTIB MICTSTBCS B YK€ HEBEIUMKUX KUTBKOCTSIX. THM 4acoM JItOJICTBO
BUKOPHUCTOBYE BC1 €JIeMEHTH Ta0uIl MeHeneeBa, ajie B pi3HUX KUIBKOCTSAX. 3a OCTaHH1
JNECATUIITTS BEJIMYE3HOTO 3HAYEHHS JJIsl EKOHOMIKH BCIX KpaiH HaOyiu HadTa, ras,
aJIOMIHIN, TUTAH, XpOM, HIKEJb, KOOAILT, ypaH, MaHTaH, CBUHELb Ta 0JI0BO. MXKHAPOAH1
EKCIEPTH BBAXKAIOTH, 10 33 TAKUX TEMIIIB CIIOKUBAHHS, K1 XapaKTEepHI 3apa3 JJis
Halipo3BUHEHIOT Kpainu cBity — CIIIA, po3BigaHi 3amacu [ux KOPUCHUX KOIAJIUH Ha
MaTepuKax OyJIyTh BUUEpIIaHi 3a KiJIbKa JECATUIITh (IEIKUX — 3a OJIHE-/[BA CTOJITTS).
3a nanumu OOH, pecypcu 18 eKOHOMIYHO HAMBAXIIMBIIIMX MIHEPATiB OMMHIIUCS HA
MEXI1 I[IJTIKOBUTOTO BUYEPIIAHHS, HABITh 32 YMOBU BBEJICHHS PEIUKIIIYHOCTI i
BimHOBNIeHHS. Cepell HUX — 30JI0TO, Cpi0JI0, pTYTh, CBHHEID, CipKa, OJIOBO, ITUHK,
BOJIb(pam.

V pa3i BU100yBaHHS KOPUCHUX KOMAJIUH BIJKPUTUM CIIOCOOOM (Kap'epaMu) BTpaTH
3HauHo MeHI (10—12 %), Hix npu nigzeMHoMy, maxtHomy crnocodi (30—40 %). Onnax
HE KOKHE POAOBHILE MOXHA pO3pOOJISATH BIIKPUTUM CIIOCOOOM, a KPIM TOTO, MIPU LILOMY
BUHUKAIOTH 1HILI MOPYIIEHHS IPUPOJAHOTO CepeAoBUILA. YMally eKOHOMIIO PECypCIB J1ae
3acmocy8aHts HOBIMHIX MeXHOI021i 8U000)8AHHS KOPUCHUX KONAAUH. CBEPAIIOBUHHOTO
riipoao0yBaHHs i BUITYrOBYBaHHS, MJ36MHOTO BUIUIABIISIHHS CIpKH, ra3ugikarii Byruuis
B HaJpax Ta iH. Jlyke NepCcrneKTUBHUMHU BBAXKAIOThCA MIKPOOION02IUHI Memoou 000Y8anHs
KOPUCHUX KONAIUH: BUBEACHO TaKi IITaMU OaKTepii, sKi, pO3KJIaJatouu Cyabdiau Ta 1HIi
CTHOJYKH METaJIB 13 AyXe O1THUX pY[, MePEBOASITH iX Y PO3UMHHY Y BOJI GOpMY, 3BLAKU
BOHM MICIISl I[OTO MOXKYTh OyTH BHJIy4€HI €EKOHOMIUYHO BUT1THUM CIIOCOOOM (TaK Tenep
nobysatots Zn, Mn, Au, Bi, U, Sb, Li i Ge).

Baorcnusuil, nanpsam ekonomii MiHepanbHoOi cCupo8UHU — GUKOPUCTNAHHS 8IMOPUHHUX
pecypcis. HaykoBi po3paxyHKH CBiI4aTh, 10 MOBTOPHO MOKHA BUKOPUCTOBYBATH Maii>ke
70 % ocHoBHUX MeTaliB. ChOTO/IHI 3K MTPOMHUCIIOBICTh €KOHOMIYHO PO3BUHEHUX KpaiH
BUKOPHUCTOBYE B KpaiomMy pasi juiie 30—40 % mizi, 3ami3a Ta IHIIUX MEeTaJliB, periTa



0€3MOBOPOTHO BTPAYAETHCS, HATPOMAKYETHCS Y 3BANIUIIAX, PO3CIIOETHCA, 3a0pYAHIOIOUYH
61octepy. Caix ypaxyBarty, 10 A JOOYBaHHS CHPOBHHHU 13 BTOPUHHUX PECypCiB
noTpiOHO HabaraTo MEeHIle 3aTpaT, y TOMY YHCI U eHEPreTUUHUX, HIXK JIJIs1 BUJI0OYBaHHSI
TI€1 % CUPOBUHHU 3 EpBUHHUX py1. Hanpuknan, y pa3i 100yBaHHS CKJia IEPETUIABISIHHIM
OUTHUX CKJISTHUX BUPOOIB, IUIAIIOK TOIIO BUTPATH €JIEKTPOSHEPrii BUETBEPO MEHIII, HIXK
npu 700yBaHHI HOTO 3 MiCKY, moTalry Ta iH. [IlepepoOka BTOpUHHUX pecypciB J1ae
npuOyTok. Tak, aMepUKaHCHKI MIAMPUEMCTBA TIEPEPOOJIIIOTh CTapl MJIACTUKOBI TISIIKH
BiJl HAIOIB y BCE 1110 3aBIOJHO — BiJI CTOBITYUKIB JJI1 OTOPOK J0 TEIJIUX MPOKIAJ0K Y
3UMOBI KypTKH. ['opH cripaiibOBaHUX aBTOMOOLIBHUX IIMH MEPETBOPIOIOTHCS HA MACH ISl
BEHTWJISITOPIB, HA aBTO/IETaNl M HAaBITh HA HOBI IMHH. AJIIOMiHIN, JOOYTHH 31 CTapUX
OaHOK BI1J] ITMBa, BUSBIIIETHCS BABOE JIEIIEBIINM B1J aIIOMIHIIO, IKHI BUILIABISCTLCS 3
6okcurtiB. brnusbko 70 % razet mo Buxoaars y CHIA, npykyroTbest Ha manepi,
BUTOTOBJICHOMY 31 CTapHUX Taser.

Heoani wupuwie 8 2ocnodapcmesi NOYUHAIOMb BUKOPUCTOBYEAMUCS 3AMIHHUKU Oe@iyumHux
pecypcis. Tak, y MamuHoOyAyBaHH1 1 T OJIMEpHUX MaTepialliB MOXKE 3aMIHUTH 3 T
nediruTHOT OpOH3H.

B3arani y cBITI criocTepiraeTbesi TEHACHINIS /10 3MEHIIICHHS 00CSTIB BUKOPHUCTAHHS
npUpoIHUX pecypciB. ToMy OAHHM 13 TOJIOBHUX 3aBJaHb, 0 OCTAIOTh ME€PEJL HAIIOO
MOJIOJIOI0 JAEPKaBOIO, € JOKOPIHHA Mepe0y10Ba CTPYKTYpPH MPOMHCIIOBOCTI, @ CAaME —
3MEHIIICHHS YaCTKH BaXXKOT 1HAYCTPIi i BIHCHKOBO-IIPOMUCIIOBOTO KOMILIEKCY Ta
30UTBIIICHHS] YaCTKK BUPOOHHUIITBA HAYKOEMKOI MPOIYKIIii i TOBApiB HAPOIHOTO
crokuBaHHs. e ICTOTHO 3HU3UTh EHEPrOEMHICTh 1 MATEPIAIOMICTKICTH BUPOOHUIITBA,
NOCJIA0UTh 3AJIEKHICTh Y KpaiHU BiJl 30BHIIIHIX MIOCTABOK PECYPCIB, MEPEAYCIM MMATMBHO-
€HEPreTUYHUX, 1, HAPEITI, MOJIMIIUTh €KOJOTTYHY OOCTaHOBKY B KpaiHi (B1IOMO, SIK
3a0pyIHIOIOTh IPUPOAY CTapl MPOMHUCIIOBI TIraHTH).

3HA4YHO NOPYIIYIOTh 3¢MHY MOBEPXHIO FIPHUYI PO3POOKH — IIAXTH, Kap'epH,
cBepAsioBUHU. [Ti13eMH1 po3p0oOKH CIPUUMHIOIOTH YTBOPEHHS IOPOKHUH 1 TPIIIUH Y
ripCbKUX MOPOJIax, MPOCIAaHHS IPYHTY, 0OBaIM Ta 3CYBH MOPIJ, OCYIIEHHS BOJIOHOCHHUX
TOPHU30HTIB. [3 TIPChKUX MOP1J BUAUISIOTHCS IIKIJIMBI ra3u (MeTaH, CIpKOBOJICHD ),
TPAIUISIFOTHCS PANTOBI MPOPHUBH MIA3EMHUX BOJ, SBHINA TaK 3BAHOTO «T1PCHKOTO yAapy» i
T. 1. [Ipoxoaka kap'epiB CynmpoBOIKYETHCS BETUKUMHU IITYYHUMH MTOHUKEHHSIMU
penbedy, o Kpasix Kap'epiB pO3BUBAIOTHCS 3CYBH Ta 00BaJU, B pailoHaX Kap'epiB 1 MIAXT
1CTOTHO 3HIMKYETHCS PIBEHbD MMiJI3eMHUX BOJI. HaBKOIO pooBHIIL, sIKI pO3POOISIOTHCS,
YTBOPIOIOTHCA BIABAJIM IYCTUX MOPiJ, TEPUKOHH, 110 3aiMAatOTh BEIUKI IUIOII POIIOYHX
3emenib. [loBepXHEBI BOAOTOKHU 3a0pyIHIOIOTHCSI MIHEPAII30BAaHUMU BOJAAMH, SIK1
BIJIKQUYIOTHCSI 13 IIAXTHUX TOPU3OHTIB.

Bigomi ciocoOu sIKIo He 3arno0iraHHs UM €KOJOTTYHUM MOPYIISHHSIM, TO MPUHANMHI
MOM'SIKIIICHHS TXHIX HETaTUBHUX HACIIAKIB. [ OJIOBHUM HampsMOM TYT Ma€ CTaTH
SKHAWIIUpPIIE BIPOBAKEHHS MaJIOBIIXOHUX a00 (B 17easi) 0e3B1AX0JHUX TEXHOJIOTIH.
CyTb iX mojsirae B TOMy, 110 3 HaAp 3eMii ciiiJl OpaTu SKoMora MeHIIIe, a 3 TOro, 110
B35ITO, BUJTyYaTH SIKOMOTa O1J1bIIIE KOPUCHUX KOMITOHEHTIB.



