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BCTYII

Omma 3 Ti00ambHMX, 3arajJbHOJNIIOJCHKAX  IMPOOJNEM  CydacHOTo
CYCIIIBCTBa — CKOJIOTIYHA, SKa € CIIJCTBOM pIi3KOTO IOLIMPEHHS CchepH
B3a€MOJIIi JIIOJMHU Ta MpHUpOoau. HaykoBO-TeXHIYHA PEBOJIIOLIS Ta MOB’s3aHI 3
HEI TPaHAiO3HI MacmTabu BHPOOHHYOI MisIIBHOCTI JIFOJWHU TPU3BETH JI0
3HAQUHUX TO3UTUBHHUX MEPETBOpeHb. Pa3oM 3 TWM Bce sICHIIE BUSBISIINCH
HETaTHBHI CTOPOHM HAYKOBO-TEXHIYHOTO TPOTpecy, SKHH CYMPOBOIKYBaBCS
IHIyCTpiaji3alliel0 TrocrojapcTBa, ypOaHizailiero o0pa3y KHUTTA JIHOJCH,
HOTiPIIEHHAM SIKOCTi HABKOJIMITHBOTO IIPUPOIHOTO CEpeIOBHUINA, BUCHAKCHHIM
CHPOBHHHHMX Ta CHEPreTHYHHX  PECypciB, pOCTOM JjaeMorpadigHoro
HaBaHTAXCHHS Ha NPUPOJY, MOPYIICHHSIM IPHPOIHHUX EKOJOTIYHHX OanaHCIB
camoperysiii 6iocdepu, 3SHUKHEHHAM PSly BHJIB TBApUH Ta POCIUH, MOSBOIO
HeOa)KaHUX TeHeTHYHMUX HACIiKiB.

BrpyuaHHs nioae y IpUPOIHI IPOLECH Pi3KO 3pOCTAE Ta MOXKE CIPHATH
3MiHI peXHMY TIPYHTOBHX Ta TiI3€MHHX BOJ, MOBEPXHEBOTO CTOKY BOJH,
CTPYKTYpH Ta CTaHy IPYHTIB, IPUCKOPEHHS iX epo3ii, akTuBamii reoXiMi9HUX Ta
XIMIYHHUX TIpomeciB y atMmocdepi, rigpocdepi, mitocdepi, 3MiHI KIIMATy TOIIO.
CyvacHa AisUTBHICTh, HAaIPHKIIAJ, OyIIBHAITBO TiAPOTEXHIYHUX CHOPYJ, IMIAXT,
KOMaJeHb, JOpir, BoJoHMHUII, AaM0, Aedopmarlis Cyln sSAepHUMH BHOyXaMw,
Oy/IyBaHHSl BEJIMKHX MICT, OOBOJHEHHS Ta O3€JCHEHHS MycTelb Ta Oaratro
IHIIIOTO, BJ)K€ BU3UBAIOTH MOAIOHI TIPOIIEeCH.

BukopucTaHHs JIFOJUHO0, K YaCTUHOIO MPUPOJIH, IHIIKX 11 CKIaJJOBUX Ta
NePETBOPEHHS MPUPOAHOTO CEPEAOBHIA B iHTEpecax CyCHiIbCTBa HEMUHYYE Ta
3aKOHOMIpHE, TaK K I[i 3MiHH 3IHCHIOIOTBCS MO Mipi Ail 3aKOHIB MPUPOAH Ta
COIiaJIBHUX 3aKOHIB PO3BUTKY CYCIHiNECTBA. TOMY HayKOBO-TEXHIYHHH IIporpec
He € cCymepeuyHHM mpupoxmi. Hapmakw, me — OAWMH i3 MOCHIIOBHUX Ta
3aKOHOMIpPHHX TIporeciB i eBomrouii. IIpy bOMy 3aKOHOMIPHO i BUHUKHEHHS
€KOJIOTIYHHX Ta PECypCHUX NPOOIIEeM.

BupinieHHss 6aratb0X €KOJIOTIYHHX MPOOJIEM CYy4acHOCTI 3aJIe)KHUTh Bij
BMIiHHSl CHEI[NICTIB 3HAXOAWUTH OINTHUMAJbHI pIlICHHS TpH OpraHizarmil
OPUPOTOKOPUCTYBAHHSA, Bif X BMIHHS BifmaBaTH MPIOPHUTET 30EpEKEHHIO
HaBKOJIMITHBOTO cepenoBria. s 1poro ¢axiBii NOBUHHI MaTH IIEBHUH PiBEHBb
PO3BHTKY €KOJOTIYHOTO MHCJICHHS, SKHH JTO3BOJUTH IM 3HAXOJUTH ONITUMAJbHI
pimieHHs 3amgad Mo 30epekXeHHI0 HEOOXIAHMX IapaMeTpiB cepeloBUINA
ICHYBaHHS JIIOAWHM, BOJIONITM HAaBUKAaMM CHUCTEMHOIO aHaji3y 0COOIMBOCTEH
(YHKLIOHYBaHHS €KOCHCTEM Ta Ha OCHOBI OJICP)KaHUX AAaHHWX IPOTHO3YBaTH
PO3BUTOK EKOJIOTIYHHMX CHTYallild Ha JIEKiJbKa POKIB BIEPE/I.

HaBuaneuuit Matepian wictuth Oinbiie 400 3amau Ta BOpaB, SKi
BiJI0OpakalOTh pealibHi CKOJIOTIUHI ABHUIIA Ta MPOOJIEMU HA TepuTOpil YKpaiHu
Ta CBiTy. 3aja4i Ta BIpPaBH CKIAJcHI Ha OCHOBI BHBYECHHA KOHKPETHHX
eKOJIOTIYHUX CHUTYaIliif, KOTpi aHaNi3yBaJH, BUPIIIyBaIH ab0o BUPINIYIOTH
CHEHIANICTH Pi3HUX TaTy3eil, HacamIepe]] eKOJIOTH.



PO3JLT I
CYYACHA EKOJIOT ISl

1.1. Ilpeamet, MeTOaM, 3aBAAHHA Ta CTPYKTYPa Cy4YacHOI eK0JIOoril

Huni icHye 6arato Bu3HaueHb HOHSTTS «EKOJOTris». Lle mosicHioeThCs He
JIMIIE CTaJi€er0 ii aKTUBHOTO (DOpMyBaHHS, ajie 1 THM, L0 €KOJIOTI4HI mpolieMu
y KHUTTI JIFOJCTBA BHUWIUIM Ha TMEPIIMHA IUIaH, 1 iX pO3B'A3aHHAM MOYAIIU
3aifMaTUCsl BYCHI NMPAKTHYHO BCIX HAYKOBHX HampsMiB — Oiojorii, reosorii,
reorpadii, ¢pizuku, XiMii, MAaTEMaTHKH, COIIIOJIOTT, EKOHOMIKH.

Broepme TtepMmiH «ekonoris» (BiX TpEmBKOrO ouKkoc — HiM, MicIe
NPOXWBAHHA, J020c — YYCHHS) BBIB BHIATHHH HIMEIbKHI Oiosor,
MIPUPOI03HABEIb, TOCHiOBHUK Yapin3a lapsina Epuact 'ekkens (1866 p.):

«Exonocia — ye niznanus
EeKOHOMIKU Npupoou, OOHOUACHE
OQ0CHIOMNCEHHSL BCIX 83AEMOBIOHO-
CUH JHCUBO20 3 OpP2AHIYHUMU |
HeOpeauiyHUMU — KOMHOHEHMAaMU
cepedosuwyay.

Epner Ienpix ®@inin ABrycr I'ekkelb
(1834-1919) — HiMebKHMIA HATypaJIiCT i

¢binocod

3 ygaciB E. ['ekkes HOHATTS «EKOJIOTis» ITOMOBHIOBAIOCS, 3MIHIOBAJIOCH,
HOro 3HA4YeHHS TO PO3IIMPIOBANOCA, TO 3BYXKyBalocs, i 1o cepeauHu XX CT.
exoyoris 3700ynma CTaTyc HAyKH IIpO OpTaHi3amiio 1 (QyHKIIOHyBaHHS
OloyOTiYHMX CHCTEM YCiX piBHIB. Y HaykoBilf 1 HaBYaNbHIH iTeparypi
OCTaHHBOTO JECATUIIITTS MOXKHA 3HAWTH ITOHAJ JECATOK BH3HAYCHb €KOJIOTIi SK
HAyKH Ta SIK HaBYaJIbHOI AUCIHUILTIHH.

3 morssigy aBTOpiB, cydacHa ekoioris XXI CT. — me ofHa 3 TOJOBHHX
(hyHIAMEHTaIbHUX KOMIUIEKCHUX HAyK IPO BIDKMBAHHS Ha IulaHeTi 3emiid,
3aBJIaHHAM SIKOi € Mi3HAHHS 3aKOHIB PO3BUTKY 1 (pyHKIIOHYBaHHS Giocdepu sk
LITICHOT CHUCTEMHM TIiJi BIUIMBOM IPHPOIHOI 1, TOJIOBHE, AaHTPOIOICHHOT
TISUTBHOCTI, @ TaKoXX MPO BU3HAUYCHHS IIUIAXIB 1 3aCO0IB €KOJIOr0-eKOHOMIYHO
30aJTaHCOBAHOTO CIIBICHYBaHHS TeXHOChepH 1 biochepu.

Ocnognutl 06'ckm 0ocniodcenb exonoeii — ICHYBaHHSI €KOCUCTEM TUIaHETH
BCIX pIBHIB Ta X eJeMEHTH.



Ocnosnuii npeomem 00cHioNHceHb eKoI02ii — B3aEMO3B'I3KH MK JKUBUMHA

opraHi3MaMy, iX TpyIaMH Pi3HUX PAHTIB, )KUBUMH 1 HE)KUBHMH KOMIIOHEHTAMH
€KOCUCTEM, a TaKOXX OCOOJMBOCTI BIUIUBY IPUPOAHUX 1 AHTPONOTEHHHX
YHHHUKIB Ha ()YHKIIIOHYBaHHS €KOCHUCTEM Ta Oiocdepu y 1ijiomy.

Mema Oocnioxcenv exonoeii — BHU3HAYEHHS ONTHUMAJIbHUX IIUISXIB

KOOpIHUHAI1 TapMOHIHHOTO CHiBiCHYBaHHA TexHOCc(epH 1 6iocdepu, NpUHIUTIIB
Ta KpUTEPiiB e(heKTHBHOI JTOKAIBHOI, PETIOHATBHOT Ta TII00ANBEHOT eKOMOTITHKH.

v

OcHosHi 3a80aHH: CY4ACHOT eKONO2IT:

BUBUCHHS 3araJlbHOTO CTaHy CydacHoi Oiocdepw, yMoB i (hopMyBaHHS,
OpUYMH 1 MacmTabiB 3MiH IiJ BIUIMBOM pIi3HHX HNPUPOAHUX i
AQHTPONOT€HHUX YMHHUKIB;

MPOTHO3yBaHHS JMHAMIKH CTaHy €KOCcHUCTeM 1 Oiocdepu B LioMmy y yaci
Ta IPOCTOPi;

pO3pOONCHHS UUIAXiB  rapMOHi3alii  B3a€MOBIIHOCHH  JIFOJICBKOTO
CYCIIJIBLCTBA 1 MPUPOJU 3 ypaXyBaHHIM OCHOBHHX €KOJIOTIYHHMX 3aKOHIB,
30epekeHHs 3aTHOCTI Oiocdepr 0 caMOperyIsllii i CaMOBiTHOBIICHHSI.
Llenmpanvuum 3a80annsam cyuachoi exonoeii 3aJUIIAEThCS JAOCIIKSHHS

KMBUX KOMIIOHEHTIB Oiocepy, Mi3HAHHA BCIX MpoIeciB (YHKIIOHyBaHHS
KUTTL.

v

Hatisaxcausiwi 6ioexonociuni npunyunu:

ajanranis (3/aTHICTh XMBHUX OPraHi3MiB MPUCTOCOBYBATHUCS Ta iICHYyBaTH
y HEeBHHX yMOBaX HAaBKOJHIIHBOTO CEPENOBHINA 3aBASKH KOMILICKCY
MOP(}OTOTIUHIX, (i310JIOTTYHNX Ta MOMYJIAIHIX 0COOIHUBOCTEH);

€BOJIONA (TTOIATae y HE3BOPOTHHX 3MiHAX JKHBHX OpraHi3MiB);

3BOPOTHI 3B'SI3KU (6iocucTemu CaMOMIATPUMYIOTECS Ta
CaMOPETYIIIOIOTECS 3aBASKU HAsBHOCTI Y HUX PI3HOMAHITHHX 3BOPOTHHX
3B'A3KiB);

GiomorivHa iepapxis (moJsirae y HasBHOCTI B 0iocHCTEMax pPi3HUX PaHTIB
Ta MOXXJIMBOCTEH TXHBOTO BIOPSAKYBAHHS y I€papXiyHi CTPYKTYpH, Je
KOXXKHHUU BUIIUN €JIEMEHT iepapxii 6a3y€eThCsl Ha HIKYHX ),

JUCKPETHICTh (XKMBa MaTepis 3aBKIH iCHY€E Y PO3AUICHOMY Ha AUCKPETHI
€JIEMEHTH BUTJIA/1 — OCOOMHH POCITHH 1 TBapHH);

HaWIpOCTiMIa KOHCTPYKIIA, KOJMH 3 YCIX MOMJIMBHX KOHCTPYKIIH
OilocucTeM y TPHPOAI peai3yeThCsi HAWIPOCTIIIA 3a OpraHizali€lo, 1o
CBIJTYUTH MPO MPArHEHHS EKOCUCTEM JI0 MiHIMi3allii BUTpAT PEUOBHHU Ta
eHepril;

aziekBaTHICT,  (OiOJIOTIYHI ~ CHCTEMHM  BIJINOBIAIOTH 332  CBOEIO
KOHCTPYKII€I0 Ta QYHKIISIMH TOMY a0iOTHYHOMY CEPEIOBHIIY, B SKOMY
BOHH iICHYIOTB).

CrpykTypa cydacHOi exosorii 3o00pakena Ha puc. 1.1. bimseko 90

PO3MIMIB 1 MiAPO3MITMIB Cy4acHOi eKoyorii, ski c(hOpMyBaIHCS BIIPOTOBXK
OCTaHHIX JECATHIITh B YCiX Tajy3sX JIOJICHKOI AiSJIBHOCTI, € BiIOyBalOTHCS
MpOIECH eKoJIoTi3alii, yMOBHO 00'€qHaHI y 4YOTHpPH OJIOKHM — Oi0€KOJIOTito,
F€0EKOJIOT1I0, TEXHOEKOJIOTIIO0 Ta COLII0EKOJIOTIO.
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Aepoekonocisi € OTHUM 13 TOJOBHHX PO3IITIB MPHUKIAAHOI exojorii. [le
KOMIUICKCHA HAayKOBa IUCIHUIUTIHA, O0'€KTOM BHUBYCHHS $KOi € arpocdepa
IUIAaHETH, a MPEeIMETOM — B3a€MO3B'S3KH JIIOJMHUA 3 JOBKUUIAM Yy MPOIIECi
CLJIbCHKOTOCIIOJIAPCHKOTO BUPOOHMIITBA, BIUIMB CLIBCHKOTO T'OCHOJAPCTBA HA
MPUPOJHI KOMIUIEKCH, B3a€EMO3B'S3KM MK KOMIIOHEHTAMH arpoeKOCHUCTEM 1
cneuudika Kpyroodiry y HUX pedOBWH, eHeprii Ta iHdopmamii miJ BILTHBOM
TEXHOTCHHUX HaBaHTaXXCHb. [ OJOBHA MeTa arpoekoiiorii — 3a0e3neueHHs
CTaloOro0 BUPOOHUNTBA AKiCHOI OiomoriuHoi mpomykmii, 30epexeHHS i
BIITBOPEHHS MPUPOTHO-PECYPCHOI 0a3u arpapHOro CeKkTopa, e(peKTHBHA
eKoJIoTi3amis BCiX Tairy3eil CUIBCBKOrOCIIoIapcbKOro BUPOOHHIITBA.

FBioexonocis 3aliMaeTbcs (OPMYBAaHHSM YSBICHb IMPO EKOJIOTIKO SIK
€KOHOMIKY TMpPUPOAM HA OCHOBI BHBYCHHS TIOTOKIB PEYOBHHHM, €HEprii Ta
iHQopMalii y >KUTTEMISIIBHOCTI OpPraHi3MiB, iX Tpym Ta OiOJOTIYHHUX CHCTEM.
Bioekoorisi — 0CHOBa BCi€l CyyacHOT €KOJIOTIiI. 11 ronoBHa ckasoBa — €KOJIOTIs
MPUPOTHUX OI0JIOTIYHUX CHUCTEM (AyTEKOJIOTis, JIEMEKOJIOTisl, CHHEKOJIOTis,
OioreoneHoorist). Jpyra ckiagoBa — €KOJOTisS TaKCOHOMIYHUX TPYI; TPETS —
€BOJIIOIIfHA EKOJIOTsL.

leoexonocia  BUBYAaE CIENU(IKYy B3a€MOBITHOCHH OpraHi3MiB i
CcepeloBHIa iX ICHYBaHHS y pI3HHX TeorpadiuHuX 30HAX; A€ EKOJOTIYHY
XapaKTEepUCTHUKY PpI3HUX TeorpadiuHuX perioHiB, obyacTeil, paioHiB,
naHAmAadTiB; PO3MIIAIAE SKOJIOTIYHI HACIIKU €HJI0- 1 €K30T€HHUX T'€OJIOTIYHHX
npoueciB, BHIOOYTKY KOPHUCHHX KOIAJIMH;, 3aiMAaEcThCS  EKOJOTIYHUM
KapTorpa)yBaHHAM.

Exonocia  npupoonux cghep ROCHIIKye €KOJOTIYHI MPOIECH, IO
BiOyBAalOTHCSI HA TEPUTOPISIX, /I BIUIMB JIFOJUHU Il HE BiIirpae BHPIMIAIBHOT
poii y GYHKI[IOHYBaHHI €KOCHCTEM (3amoBiHI TEPUTOPIi, MO3ameabPOBi 30HA
OKeaHiB 1 MOpiB, IycCTeli, BeNUKi JIiICOBI MacuBH, I'OpHU, J€ AHTPOIOICHHI
3a0pyAHEHHS MiHIMaJbHI a00 y MeXax JOMyCTUMHUX s (QYHKIIOHYBaHHS
610TH HOPM).

Coyianvha exonoeis — PO3AUT Cy4YaCHOI €KOJIOTi, JI¢ BHMBYAETHCS
cneuudiyHa poNb JIOJWHW Y JOBKULITL HE SK OIONOTiYHOTO BHIY, a SK
COIIaBHOI ICTOTH, BIIMIHHOCTI ITi€l POJIi BiJX pojii iHIIMX XWBHUX icTOT. BoHa
BUBYAE NUISIXH ONTUMI3alii B3a€EMOBIIHOCHH JIIOJCHKOTO CYCHIBCTBA 3
MIPUPOJIOIO.

Texnoexonoeiss — HAUOIBIIMIA 32 00CSATOM OJIOK MPUKIIAJHUX EKOJIOTTYHUX
HampsMiB, TMOB'SI3aHUX 13 TaKUMH O0'€KTaMH JIFOJCHKOT AisTBHOCTI, SIK
€HEepreTuka, IPOMHUCIIOBICTh, TPAHCIOPT, BifiCbKOBAa CHpaBa, CiIbCHKE
rOCIIOIapCTBO, KOCMOC. 3aiiMaeThcs BUBYCHHSAM MaciTaliB, MeEXaHI3MIiB 1
HACTI/IKIB BIUIMBY Ha JOBKLULIS Ta 3J0POB'S JIIOJUHU Pi3HUX Tamy3eld 1 00'eKTiB
IUSUTBHOCTi, OCOONMBOCTEH BHUKOPHCTaHHS HUMH TIPHPOJHUX PECYpCiB;
pPO3poOKOI0  perylaMeHTamiif MPUPOJOKOPUCTYBAHHA 1 TEXHIYHMX 3aco0iB
OXOPOHM MNpHUpOAM; MpolnemMaMy yTuilizauii BiAXOJiB BUPOOHMITBA Ta
BIATBOPEHHS 3pyHHOBAHMX EKOCHCTEM; EKOJIOTi3alli€}0 BUPOOHHUIITB.

3a OCTaHHE NECATHIITTA y TEXHOCKOJOTIYHUX PO3JIIax BIJIOKPEMUIIHCS
rayry3eBi MiIPO3/1iiaH, KOXKEH 3 SKUX Ma€ CBOI METOIM €KOJIOTTYHUX JAOCIIIKCHb 1
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KOHTPOJIO, CBOIO CIIenn(iKy BIUIMBY Ha JOBKLLIA, YTHII3aIil BIIXOMAIB Ta cBOi
METOAM 1 UDISIXM ~ EKOJIOTi3allii:  BiiCbKOBAa  JiSUTbHICTh, CHEPreTHKA,
IIPOMUCIIOBICTB; TPAHCIIOPT; CLICHKE I'OCIIOAAPCTBO (arpoeKoIoris); KOCMiuyHa
JiSUTBHICTB.

Ypboekonozcia nmocnmimkye mpouecu ypOaHI30BaHHUX 1 MPOMHCIOBUX
TEPUTOPIH, SKi POPMYIOTH €KOJIOTiYHI YMOBH Ta 0COOIMBOCTI (PyHKIIOHYBaHHS
€KOCHCTEM TiJ BIUITMBOM €HEPTeTHKH, TPAHCIOPTY, OYHIBHUITBA, DPI3HHX
ra;y3ei IIPOMHCIOBOCTI.

KpiM TOro, akTHBHO pO3BHBAIOTHCS TaKi HANpsIMH, SK EKOJOTidHA
TEXHIKa, €KOJIOTiYHa  METPOJIOTis i CTaHJapTH3aIlis, E€KOHOMIKa
MIPUPOTOKOPUCTYBAHHS, €KOJIOTIYHA MOJITHKA.

OcTaHHIM YacOM BHOKPEMIIIOETHCS 1 TAKUH HAMPSIM, K eK0J102is JI0OUHU.
O06'eKTOM JOCIIKEHB 1i€] HAYKH € JIIOMHA, aJle HE K COI[laIbHUI 00'€KT, a SIK
010JIOrIYHUI BUJ.

1.2. HaijirosioBHilli eK0JIOTi4YHi 3aKOHHM, NPABUWJIA | MPUHIMITH

3axon koncmanmmuocmi sicusoi pewosunu y 6iocgepi (B.1. Bepnaocvruii):
KITBKICTh KMBOi pedoBHHH (Oiomaca Bcix opraHi3miB) Oiocdepn mus
KOHKPETHOI €KOJIOTIYHOT €IIOXH € CTAJIOI0.

3axon minimymy (FO. Jli6ix): OGlOTMYHUN mMOTeHIial (KHUTTE3NATHICTD,
IIPOAYKTHUBHICTh OpraHi3My, MOMYJIALii, BUAY) JIMITY€TbCS THUM 3 €KOJOTTUHHX
YMHHUKIB CEpE/IOBMINA, SKUH TmepedyBae y MiHIMyMi, Xouya iHII YMOBH
CIIPUATIIMBI.

3axon maxcumizayii enepeii ma ingopmayii y esomoyii: HaWKpami
MOJKIJIMBOCTI caM030epeKeHHSI Ma€ Ta CUCTEMA, SIKa HAOUIBIIOI MipOIO CIIPHSIE
HAJIXO/KCHHIO, BHPOOJICHHIO H e(QEeKTHBHOMY BHKOPHCTAHHIO €HEpril Ta
iHdopmarii.

3akon mnessopommnocmi esomoyii (JI. [onno): eBOMIOIis HE3BOPOTHA,
oprasi3M (IOIyJIALIs, BU) HE MOYKE MMOBEPHYTHCS JI0 MTONIEPETHEOTO CTaHY.

3axon onmumanvHocmi: Oyab-siKa cHCTEMa 3 HAHOUTBIIO e(EeKTHBHICTIO
(GYHKIIOHY€ Y IEBHUX XapaKTepHUX ISl HET MPOCTOPOBO-UYACOBUX MEXKaX.

3axou pozgumiy cucmemu 3a paxyHox 006KiniA. Oyab-Ka CHCTEMa MOXKe
PO3BUBATHCS JHIIE 32 PaXyHOK MaTepialbHO-CHEPTeTHIHUX Ta iH(GOpMAIiiHIX
MOXJIMBOCTEH  HAaBKOJMIIHBOTO  CEpPEJOBUINA; AOCONIOTHO  130JIbOBaHUH
CaMOpO3BUTOK HEMOXJINBUH.

3axon monepanmuocmi (B. I[llengopd): YMHHUKKA CEpeNOBHINA, SKi
MaloTh Y KOHKPETHHX YMOBaxX HECHPUSTIMBE, K HaIMipHE, TaK i HEZOCTATHE
3HAYCHHS, 0OMEXYIOTh MOXKIIUBOCTI ICHYBaHHS BHly Y IaHUX YMOBaX, BCyIepey
1 He3BaXKarOYM Ha ONTUMAaJIbHUH 30ir IHIINX YHHHUKIB.

3axon 6iocennoi miepayii amomie (B.I. Bepnadcwkuil): Mirparisi XiMidHHX
eneMeHTiB y Oiochepi Ta iHmmMX reocdepax 3AiHCHIOETBCS abo 3a
Oe3nocepeqHbOi yyacTi XKMBOI PEYOBHHH, a00 K BiNOYBAa€ThCS y CEpeNOBUIII,
TeoXiMi4HI OCOOJMBOCTI SKOTO 3yMOBIICHI KHBOI PEYOBHHOIO, SIK CYYacHOIO,
Tax i Ti€xo, Mo (yHKIiIOHYBaJIa Ha 3eMJIi y MUHYJII T'€0JIOTI4HI SIOXH.
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3akon maxcumymy: g 6iocdepn KiTbKiCHI 3MiHH €KOJNOTIYHHX YMOB He
MOXXYTh 30UIBIMINTH Oi0JIOTIYHY MPOIYKTHBHICTH €KOCHCTEMH UM TOCIIOJApUy
MPOAYKTUBHICTh arpOCUCTEMH TIOHAJ PEYOBMHHO-CHEPIeTUYHI JIMITH, fKI
BU3HAUYAIOTHCSl EBOJIOLIHHMMHU BIACTMBOCTSAMM Oi0JOTiYHMX O00'eKTiB Ta iX
CITIBTOBApPHUCTB.

3axou nocniooenocmi npoxoddicenus ¢az pozeumky: IS TPHPOTHOT
eKOCHCTeMH (a3h PO3BUTKY MOXYTh NPOXOAWUTH JIMIIE Yy EBOJIOLIHHO
3aKpiMICHOMY TOPSAAKY, 3a3BHYall BiJl IPOCTOTO O CKIIATHOTO.

3akon izuxo-ximiunoi eoHocmi ocueoi pevosunu (B.I. Bepraocvkuil):
BCSL KMBa pedyoBHMHA 3eMii (i3MKO-XiMiYHO eamHa. Bynb-ski diznmko-XimivHi
areHTH, CMEPTEJbHI I OJTHUX OPTraHi3MiB, HIKOJSATh 1 IHIINM.

Awmepukancekuii  exosior b, Kommonep (1974 p.) nyxke Baano
c(hopMyIIOBaB CBOI YOTHUPH «3aKOHW», fIKi, MO CYTi, 00'€JHYIOTh Yy cO0i 1o
KiJIbKa HaWBaXJIMBIIIMX 3aKOHOMIPHOCTEH Ta EKOJOTIYHUX OCOOIUBOCTEH
IpUpPOIN:

1. Bce noB's3aHe 3 yciM: MATBEpIKYE 3aralbHICTh 3B'A3KIB 00'€KTIB i
SIBUII y TIPUPOJIL Ta Y JIFOACBKOMY CYCITIJIBCTBI.

2. Bce MOBHHHO KyIUCH MOMITHCS: CBITYHUTH IPO 3aKOHH 30€pekeHHS Y
npuposi. Ha BiIMiHy Bij JFOACHKOTO BUPOOHHIITBA, Y IPUPOJIi HE OYBAE CMITTS.
V 6Gioctepi 3aBKIM CHOCTEPITaeThC KIIBKICHHHA OallaHC IIBUIKOCTEH CHHTE3Y
J)KUBOI pPEYOBMHHM Ta ii pO3KNIAgaHHS, L0 CBIJYUTh TPO BUCOKUU CTYIiHb
3aMKHEHOCTI Kpyroo0iry pedoBuHH y 6iocdepi.

3. Himo He maeTbcsi 3amapma: BKa3zye Ha Te, SIKOKO IIHOKO JICTA€THCS
JFOJICTBY HayKOBO-TEXHIUHHMII porpec. B exoHOMIIl Ipupoy, SK i B eKOHOMIII
JIOWHH, He iICHye Oe3KOIITOBHHX pecypciB. Bce, mo Oyio B3sTO JIOIUHOIO 3
NPUPOAN, MYCHTh OyTH il NMOBepHYTO, KOMIIEHCOBaHO. HEBHKOHAHHS IHOTO
3aKOHY HEMHHYYE MPU3BOJUTH IO €KOJIOTIYHOI KPU3H.

4. Ilpupoa 3Ha€ Kpallle: CBiJUUTh PO HE3PiBHSAHHI IIepeBaru NpUpOAHUX
KOHCTPYKI[if Hajy JIIOJCHKUMH. Bce CcTBOpeHe MPHUPOAO0  MPOMILIO
HaJ3BUYAalHO >KOPCTKHH KOHKYpC Ha Miclie y Oiocdepi BIPOTOBXK THCAY 1
MITBHOHIB POKIB MMPUPOAHOTO 1000PY Ta amonTamii.

Ilpasuno K. bBepemana: y TEIIOKPOBHUX TBAapWH, IIO 3a3HAIOTh
reorpadigHOi MIHJIMBOCTI, pPO3MIpM Tijla OCOOMH CTaTUCTHYHO OLTBII Yy
MOMYJISIIIIN, SIKI MEIIKAIOTh Y XOJIOMHININX paifoHax apeay.

Ipasuno 1 %: nns G6iocdepu 3arajoM 4acTKa MOXKIMBOTO CIIOKHBAHHS
YUCTOI MEPBUHHOI MPOAYKIii (Ha piBHI KOHCYMEHTIB BHINUX MOPSJAKIB) HE
nepesuutye 1 %.

[paBuno 10 % (mpaBuno mipamigu enepriit P. Jlinnemana): 3 ogHOro
TpoiTHOTO PiBHSA EKOJIOTIYHOI MipaMi gy NepexoUTh Ha iHIINI, BUIHIL piBEHB,
y cepeaHboMy Onu3bko 10 % eneprii.

Ipasuno exonoziynoi Hiwi.: eKOJOTIYHA HIllla TOPOKHBOIO He OyBae, BOHA
000B'A3KOBO 3aIIOBHIOETHCS IPUPOAHUM LIISIXOM.

IIpasuno enympiuwiHboi Hecynepeynugocmi: y TPHUPOIHUX €KOCHCTEMax
JSUTBHICTH BUAIB, L0 A0 HHUX BXOHATh, CHPSMOBaHA Ha MIATPUMAHHSA LUX
€KOCHCTEM SIK CepeAOBHIA BIACHOTO iCHYBaHHS.
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Ipasuno  maxkcumanbHo20 — «MUCKy — JCummsay. KBl OpraHi3MH
PO3MHOXYIOTBECS y TPHPOII 3 IHTCHCHBHICTIO, sKa 3a0e3ledye IXHIO
MaKCUMAaJIBHO MOXKJIMBY KUTBKiCTh. OfHAK IIeif Mporec KOPCTKO OOMEKYEThCS
E€MHICTIO  CepeJoBMINA, i€  MpaBWJ  B3aEMHOI  HENPHCTOCOBAHOCTI,
BHYTPIIIHBOT CYNIEPEWIUBOCTI Ta BIAMOBIIHOCTI CEPEIOBUIIA TCHETUYHOMY TIPH-
3HAYCHHIO OPraHi3My.

Ilpasuno xapuoeoi xopensayii: y poleci eBOJIOMIi 30epiratoThCsl JIUIIE Ti
HOMyJIAMii, I SKUX IIBHAKICTE PO3SMHOXKEHHS Y3TOMKEHa 3 KIIBKICTIO
XapUOBHX PECYPCIB CEpeIOBHIIA X iICHYBaHHSI.

Ipasuno eenemuunoi npucmocosanocmi: OyIb-SIKUA BHJ OpraHi3MiB
MOXX€ ICHYBaTH JOTH 1 HACTIIbKM, HACKUIBKM HABKOJIMIIHE CEPE/IOBHILE
BIJIMOBi/Ia€ TEHETUYHUM MOXKIIMBOCTSIM IPUCTOCOBAHOCTI I[LOT'O BUAY IO 3MiH 1
KOJIUBaHb €KOJOTTYHUX YMHHUKIB JAHOTO CepelOBUINA.

Ilpasuno FO. Odyma: npu HE3MIHHOMY TOTOILI eHeprii uepe3 TpodiuHy
Mepexxy ApiOHI Ha3eMHi OpraHi3MH 3 BHUIIUM IIHTOMHM MeTaboJi3MOM
CTBOPIOIOTH MEHIITy 0ioMacy, Hi’K BEMKI OpTraHi3MH.

Ipasuno e3aemonpucmocosanocmi (K. Mvobiyca — I. Mopo3osa): Bci
BAAM y OIOINEHO31 TPUCTOCOBAaHI OMWUH JIO OJHOTO HACTITBKH, IO IX
CIIBTOBapHCTBO CTAHOBUTH €JMHE 1 B3a€MHO BU3HAHE HECHUCTEMHE 1IiJIe.

Ilpasuno sixapiama (. [Jocopoana): apeanu OIU3bKUX POAMHHUX (HopM
TBapHH (BUIB 1 MiIBUIIB) 3a3BUYall 3aliMalOTh CyMIKHI TEPUTOPIT Ta iCTOTHO HE
MepeKpruBaIoThes. PoguuHi popmu, K mMpaBuIlo, BiKapyoTh, TOOTO reorpadiyHo
3MIHIOIOTH OJTHA OJTHY.

IHpunyun Jle I[llamenve: Tpu 30BHINIHBOMY BIUIMBI, SKUH BHBOJIUTH
CHCTEMY 3i CTaHy CTiliKoi piBHOBaru, Il piBHOBAra 3MIIIy€eThCS y HampsMi, 3a
SKOTO e()eKT 30BHINIHBOTO BIUTUBY CIa0IIaE.

Tpunyun minimymy po3scitosanHs, abo npuHyun exonomii ewepeii (/1
Onzazep — I. Ilpueoswcun): 3a AUMOBIPHOCTI PO3BUTKY MPOLIECY y JIESKIA MHOXKHHI
TEPMOJMHAMIYHO JOMYyCTUMHUX HAMpsAMIB pealli3yeTbcs TOH, IO 3abe3mneuye
MIHIMYM PO3CIFOBaHHS €HEprii.

Ipunyun  306aramncosanoco  NPupoOOKOPUCTNYBAHHA:  PO3BUTOK 1
pO3MIIIeHHs 00'€KTIB MaTepiaJbHOTO BUPOOHHITBA Ha ITEBHIN TEPHUTOPIi MAIOThH
3MIACHIOBATHCS 3TiIHO 3 i  EKOJOTIYHOK CTIMKICTIO 1O TEXHOTCHHHX
HaBaHTa)XCHb.

Tpunyun eunamky (T. I'ayze): nBa BUAM HE MOXKYTh iICHYBaTH B OJHIHU i
Ti caMili MICIIEBOCTI, SIKIO IXHI €KOJIOTiuHI MOTpeOu iIeHTUYHI, TOOTO SKIIO
BOHM 3aiiMalOTh OJIHY 1 Ty CaMy €KOJIOTiuHY Hilly.

1.3. Tpoiuni piBHi

Xap4yoBHU JAHIIOT ABJSIE COOOIO MOB'SI3aHy JHIAHY CTPYKTYPY 3 JIAHOK,
KO)KHa 3 SKUX TIOB'SI3aHa 13 CYCIOHIMH JIaHKaMH BiJHOCHHAMHU «iKa —
CIOXHMBa9». Y AKOCTI JAHOK JIAHIIOTY BHUCTYHAIOTh TPYHNH OpPTaHi3MiB,
HaNpUKIAA, KOHKpPETHI OionoriuHi BuAW. 3B'I30K MDK JBOMa JIAHKAMH
BCTAHOBJIIOETHCS, SKIIO OJHA TPYyIla OPraHi3MiB BUCTYHA€ B poui DKi I iHIIOL
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rpymu. Ilepmra maHka JTaHIIOra He Mae TONEPERHUKA, TOOTO OpraHi3MH i3 i€l
TpynH K 1Ky He BUKOPHCTOBYIOTH iHINI OpraHi3MH, OyIy4d IpOIyLCHTaMH.
Haiiuactime Ha w©poMy Micli TepeOyBalOTh POCIUHH, TPUOU, BOJOPOCTI.
OpraHi3Mu OCTaHHBOI JIAHKH Y JIAHIF031 HE BUCTYNAIOTh y POJIi DKi JUIs 1HIIHX
oprani3mis (puc. 1.2).

KoxHuii opraHi3M Mae NesKHW 3amac eHeprii, TOOTO MOXHa TOBOPHUTHU
Ipo Te, M0 Y KOXKHOI JIAaHKW JIAHIIOTa € CBOS MOTEHIHA eHepris. Y mpoueci
XapuyBaHHS IIOTCHIlIIfHA eHepris Dki mepexomuTs mo 11 croxwuBada. [lpu
HepeHoC] MOTEeHIIHHOI eHeprii Bix Janku mo mdaHKH 10 80-90 % rybuThes y
BUIIIAAL TeioTH. JaHuit hakT 0OMeKye NOBXKHMHY JIAHIFOTa Xap4yBaHHS, STKHH
y mpuponi 3BHYaifHO He mepeBuirye 4-5 yaHok. YuMm JoBIIe TpodivHMIA
JIAHLIOT, TMM MEHIIE MPOAYKLis I OCTaHHbOI JIAHKM CTOCOBHO NPOIYKLii
MOYaTKOBOTO.
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Pucynoxk 1.2. — Ipuknan TpodigHOrO JaHIIOra

3BHYaiHO [IsI KOKHOI JIaHKM JIAaHIIOTAa MOXKHA BKa3aTW HE OAHY, a
JIeKiIbKa JIAaHOK, TMOB'S3aHMX 3 HUM BiZHOWICHHSM «DKa — CHOXKMBaw». Tak,
TpaBy iIATh HE TIJILKU KOPOBH, ajie 1 iHII TBAPHHH, & KOPOBH € DKEIO HE TUTbKU
JUTSL TIONUHH. BCTaHOBIICHHS TaKMX 3B'S3KIB MEPETBOPIOE XapUYOBHUH JIAHIIOT Y
OLIBII CKIIAJIHY CTPYKTYPY — TPODIUHY MEpexKy.

Tpodiunuii piBeHb — Il YMOBHA OJMHUIIS, IO TO3HAYAE JANEKICTh Bif
MPOAYUEHTIB Y TPO(iYHOMY JIaHIII031 1aHOT EKOCHCTEMH.

VYV npeskux BUNamkax y TpodiuHili Mepexi MO)KHAa 3TrpYIyBaTH OKpeMi
JAHKU 1O PIBHAX TaKUM YHMHOM, IO JAHKH OJHOTO PiBHS BHUCTYHAIOTh JUIS
HACTYNMHOTO piBHS TiMbKM B sikocTi Dxi. Take yrpynoBaHHS Ha3HBAETHCS
TPOQIUHIM PiBHEM.

IcHy!oTb 2 OCHOBHUX THHH TPO(IYHUX JIAHIOTIB — TACOBHINHI Ta
JETPUTHI.



VY macoBHIIHOMY TpO(MIYHOMY JIaHIIO31 (JAHIIOT BHIiTaHHS) OCHOBY
CTAaHOBIIAITH aBTOTPO(HI OpraHi3MH, IOTIM ITyTh CHOXHBAIOUI iX POCIMHOIIHI
TBapUHH (HAIPHUKIAMA, 300IUIAHKTOH, L0 XapuyeTbcs (PITONMIAHKTOHOM), MOTIM
XIKakd (KOHCYMEHTH) 1-ro mopsaky (Hanpukiaa, puOH, CIIOXHBaKOYl
300IUJIAaHKTOH), XW)KaKH 2-TO TOpPSAKY (HampHKIan, IIyKa, 10 XapyyeThCs
iHmmMu pubamu). OcoOnuBO OBri TpodiuHi JAHIIOTH B OKeaHi, jJe 0Oarato
BUAIB (HAIIPUKIAJ, TYHII 3aiHMarOTh Miclle KOHCYMEHTIB 4-T0 MOPSAKY).

Y  gerputHHX Tpo(diYHMX JAHOIOrax  (JAHIIOTH  PO3KIAJaHHA),
HaWNOIIMPEHIMNX Yy JicaX, Oulblla YacTHHA MPOAYKIII pOCIMH He
CTIOKMBAETBCS  O€3MOCepPEeHBO POCIMHOIAHUMH TBapHHAMH, a BIAMHpAE,
[NiAJalouyuch  MOTIM  PO3KJIAJaHHIO  CanmpoTPOQHUMHM  OpraHiaMamu i
MiHepanizanii. TakuM 4YMHOM, AETPUTHI TPO(DIUHI JIAHIIOTH HOYHMHAIOTHCS
BiJ seTpuTa (OpraHiyHUX OCTaHKIB), iAyThb 110 MIKpOOPTaHi3MiB, SKi HHUMHU
Xap4ylThCs, a MOTIM J0 AeTpuTodariB i 0 iX CIOXHBAa4YiB — XIKakKiB. Y
BOJHHUX €KOCHUCTeMax (0coONMBO y eBTPO(HUX BOAOHMAaX 1 Ha BEJIHUKHX
IITMOWHAX OKeaHy) YacTHHA MPOAYKIIT POCIWH 1 TBApUH TaKOXK HAAXOIHTH Y
JeTpUTHI TpodiuHi ynaHIrorn. HaseMHi IETpUTHI JAHIIOTH XapuyBaHHS OiTbII
CHEPrOeMHI, OCKUIBKM OiJblla YacTWHAa OpraHigHOI MacH, CTBOPIOBAHOI
aBTOTPO(HUMH OpraHi3MamH, 3allMIIA€ThCsl He3aTpeOyBaHOW 1 BigMHUpaE,
dbopmyroun gerpur. Y Maciitabax IJIaHETH, HAa YacTKy JIQHIFOTIB BHiJaHHS
noBoxuTbes 6sm3pko 10 % eHeprii Ta peyoBuH, 3anaceHux aBrorpodamu, 90 %
BKITIOYAETHCS B KPYTOBOPOT 3a JIOTIOMOT OO JIAHITIOTIB PO3KIaAaHHS.

VY pesynbTati JiSABHOCTI JIOJMHU B MPUPOIHI €KOCHCTEMH ITOTPAILISIOTH
peuoBHHH, HeOE3MEeUHi ISl )KUBUX OPTaHI3MIB, SIKi HA3UBAIOTh KCEHOOIOTUKAMH.
Jlo KCeHOOIOTHKIB BiTHOCSATH BaXKKi METAM, paJiOaKTHBHI pEYOBUHH,
nectuiuay Ta iH. Hebe3neka UX pedyoBUH y TOMY, IO BOHU MalOTh TOKCHYHY
10, 3/1aTHI IOBro 30epiraTucs B eKOCHUCTEMax i MOraHo MiAarThCs ASCTPYKIIIi.

KcenoOioTrku, Ha BiAMIHY BiJl TO)XMBHHUX PEYOBHUH, HAKOMUYYIOTHCS B
XapyuoBHX JIAHIIOTaX, TPUBAIHMH Yac 3aTPUMYIOTHCS B TKAHMHAX JKHBHX 1CTOT i
MaiKe MOBHICTIO MEePEeXOATh HAa HACTYNMHUN TpOQIYHUN piBeHb. Y Pe3yibTaTi
3HAYHI KUTBKOCTI IIUX PEYOBHUH aKyMYIIOIOTBHCS B OpraHi3Max KiHIIEBOI JTaHKU
Xap4yoBOTO JAHIIOTY (BMICT KCEHOOIOTHKIB B OpraHi3Mi KOHCYMEHTa MOXe B 1
MJIH pa3 MepeBHINYBaTH HOro cepemHiil BMmicT y ekocucremi). lle sBmmie
HasuBaeThcs edekroM OioJoriyHOro HarpomajpkeHHs. HaiGinbm Bimoma
3naTHicTb g0 OiosoriyuHoro HarpomamxkenHs B JIJT (pedoBuHa, sKa
BHKOPHCTOBYBaJacs il 3HUIICHHS IIKIUTMBUX KoMax) (puc. 1.3.).

Po3paxyHok KoHIIEHTpallii KCeHOOIOTHKIB HA TEBHIH JaHIi TpodiuyHOrOo
JIAHLIIOTY BEAYTh 33 (POPMYJIOIO:

C=Cok",

ne Cy — KOHIICHTpAIIisl IIKiUTHBOT pEYOBUHH Y BOJII a00 MOBITPI;

k — koedimieHT akyMyJsmii, SIKWH BU3HAYAIOTH CIiBBIJHOIICHHIM
KOHLIEHTpallil MIKIAIMBUX PEYOBHMH Ha JBOX CYCIOHIX JIaHKax
TpOo(iYHOTO JIAHIIOTA;

N — YKUCJIO JIAHOK TPO(IYHOIO JIAHIIOTA, SIKi IEPEYIOTh.
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HarpomapkeHHS MIKIUIMBHX PEYOBHH IPHBOINUTE IO TOTO, IO YUM BHIIE
opraizaris TBapHHH, HOro TpoQiYHMI piBeHb IaTi BiX BUXITHOTO, THM BOHA
GBI Yy TIKMBA 70 3a0pyIHEHb HABKOJIHMITHHOTO CEPEIOBHIIIA.

| Pw6oini ntaxm - 20,0 mnu" |
‘ Minka pu6a - 2,0 MnH ‘
| 3oonnaHkToH - 0,20 MIH |
| ®ITONNAHKTOH - 0,04 MIH" |

————— Boga -0,000003 mnH' — — — — _

Pucynox 1.3. — [liarpama HarpomapxenHs nectununy JAT y sxuBux
oprasi3Max BiJl HEpeMIIIeHHS 0 TPOGIYHOMY JIAHITIOTY Xap4yBaHHS.

Hanpuknaa, Bomopocti (xJjiopena) 34aTHI BUTPUMYBATH KOHIICHTpALii
OJIHOTO 3 PO3MOBCIOJDKCHUX TOKCHUKaHTIB (eHony a0 5 r/i, deHonpyiiHyoul
OakTepii — g0 1-2 r/nm, mapamenii — 0,1 r/n1, a pubu (rymmi) TMHYTH NpU
koHrentpamii 0,02 r/n. I3 wie€i npuyrMHM OpraHi3Mu OLTBII BUCOKHX TPOMIYHUX
PiBHIB MOXXYTh OYTH UyTJIUBHMH 0i10iHIMKATOPAMU aHTPOTIOT€HHHX 3a0pyIHEHD
1 3MiH y IPUPOTHUX CEPEIOBUINAX.

1.4. Po3paxyHok npoayKuii BHIIMX BOAHUX POCJIMH Ta iX
CIIBTOBapUCTB

Jlo BOZHUX POCIMHHUX OPraHi3MiB, II0 YTBOPIOIOTH OPraHiYHY PEYOBHHY
Ta KUCEHb, BITHOCATh MaKpOQiTH, 10 IKUX HAJICKATh BUILI JOHHI POCIUHH (pHC.
1.4.). 3amexHo Bix OyJ0BHM JI0)Ka BOJOWMH Ta TMPO30POCTI BOIAM BOHH
MOLIUPIOIOTHCS 10 TIMOMHU 2—3 M (iHOHI 10 5—7 M), MPHU I[LOMY YTBOPIOIOTH
KiTbKa pOCIMHHMX (DopMariif, KOXHa 3 IKHX Mae IeBHY, MapajelbHy Oepery,
CMyTY.

Bummi BoJHI pOCTIMHY € HEBiJI'€MHUM CEpel0yTBOPIOIOYNM KOMIIOHEHTOM
BOJJHUX CEKOCHCTEM, OCKUIBKM YTBOPIOIOTH IIEPBHHHY XapyOBY HPOIYKIIIO Ta
PO3YMHEHMI KHCEHb Y BOJIOMMAax Yy pe3ysbTaTi CBOEI (POTOCHHTETUYHOI
nissibHOCTI. CamMe TOMYy BHWINI  BOJHI POCIMHHU  BiJirparoTh MNPOBIAHY
CGHEPreTUYHy poJib y (YHKIIOHYBaHHI TipO EKOCHUCTEM 1 0arato y 4omy
00YMOBITIOIOTH CTPYKTYPY OI0TWYHHX CITIBTOBapHCTB BOJOIM.

Haii6inpire mommpeHHS BUIN BOAHI POCIMHH MAlOTh y BOAOWMAxX 3
YIOBITBHEHUM BOJOOOMIHOM — 03€pax i BOJOCXOBHINAX, 1€, Y HOPIBHSHHI 3
piukaMu, 1X BHJOBa Pi3HOMAHITHICTB 1 IPOMYKIiHHI MOKa3HUKK HabaraTto BHIII.
VY nux BoAoilMax BOHU CTBOPIOIOTH BEJIMYE3HY KUIBKICTH 0ioMacH, IO IpU
JIECTPYKLII Biflirpa€e MpoBiJHY POJIb B YTBOPEHHI OpPraHiuHUX Ta MiHEpalbHUX
JOHHUX BiJKIaJeHb. bararo pocnMH TpH pO3KIAfaHHI JAlOTh BOJHOMY
CEpEeIOBUIIY HAMBAKIIMBIIII €JIEMEHTH MiHEPaIbHOTO Xap4yyBaHHSI.
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CriBTOBapuCTBa BHINUX BOJHUX POCIWH BIIIPAIOTh ICTOTHY pOJb Y
JKHUTTi 300IIAHKTOHY, 3000€HTOCY Ta IHINX BOJHHUX OPTaHi3MIB — Y iX MIITEHAX
3apocTax (OpMYIOThCS MPUAATHI TEMIIEpATYPHI YMOBU Ta Ta30BHU PEXUM, IO
CHPUSIIOTh PO3MHOXCHHIO, IHTEHCHBHOMY 3POCTaHHIO TBapWH, BHHHU CIYTYIOTh
IIPUTYJIKOM 1 3aXHUCTOM BiJ| XMKaKiB.

Y rigpo ekocucreMax BHUIII BOJAHI POCIWHM BHKOHYIOTH JEKiJIbKa
KUTTEBO BAXKIMBHUX, TICHO TIIOB’SI3aHUX MIX COOOK EKOJIOTIYHHUX Cepeio
YTBOPIOIOYMX 1 Ccepeo 3axXUCHMX (QYHKINH, sSKi HE TIUIBKH (QOPMYIOThH 1
BH3HAUYAIOTh SIKICTH BOMU y BOJOWMAx, aje 1 BH3HAYAIOTh HAKOIMYEHHS 1
KpYroo0ir XiMiYHUX €JIEeMEHTIB y 010Ti Ta JOHHHX BiJKIaIeHHSIX:

— inpTpaniiiny;

— OKHUCHY;

— MiHepati3alliiHy;

— JIeTOKCHUKALilHY;

— OlouanHy;

— aKyMYJISILIHHY .

Bumii  BOAHI  POCIMHM  TaKOX €  IHJUKATOPOM  EKOJIOTIYHOTO
T1IPOEKOCHCTEM.

Obuucnenns yucmoi npooyKyii noGimpaHO-600HUX MA 3AHYPEHUX BUULUX
B800HUX POCIUH.

@DopMyBaHHS MiJICUCTEM BHIOi BOJHOI POCIMHHOCTI BU3HAYA€ETHCS
XapaKkTepoM IPYHTY JIOXa BOJOWMH Ta MapaMeTpaMy IONEepPeyHOro mepepisy,
BEJIMYMHOI0 TPOTOYHOCTI Ta BOAOOOMiIHY BOJOWMH, Tpo30picTi0 Boxu. st
BUIIMX POCIHMH BeNMYMHa yucToi mponykuii (P;; — moitpsHO-BOmHI, P33’ —
3aHypeHi) BU3HAYAETHCS HA OCHOBI JamuX Tpo ix ditomacy (Bss, Bys’) Ha 1 M
3apoctelf, BenmumHy cupoi ditomacm (W33, Mi3’) Ta 3HaueHHs piuHoro P/B
koedinienra (P33/Bs3, P33°/Bs;’), 0 y GUIBIIOCTI BUNAAKIB JOPiBHIOE 1,2.

ditomaca MOBITPSIHO-BOJHHUX POCIHUH, Y 3aJ€KHOCTI Bl 1X TyCTOTH i
BHCOTH, KOITHBAaeThcs y Mexax 1-1010° r/m’, a samypennx — 4-510° /v,
BB gectpykuii BHIIUX BOJHMX pOCIMH Ha mpupicT Cpex OLIHIOETBCSA 3
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ypaxyBaHHSAM YacTKH JIETKO MOCTYNHOI JUIS BiIMHpaHHS 1 pPO3KIaJaHHS
OpTraHiYHOi PpedoBHHU Y X (ito Maci (833, 8 33°) Ta TPHBAIOCTI Yacy AECTPYKIi
(t33, T33").

3 ypaxyBaHHSIM BUKJIaJ€HOTO BEJIMUMHA YUCTOI NPOIYKLii BUIIUX BOJHHUX
POCIIHH JOPIBHIOE:

P33 =1,2" B33 833 M3/ 133,
P33’ = 1,27 B33 8337 nas’/ 133’

3nadeHHs KoedilieHTiB 033 1 8337 BCTAHOBJIEHI EKCIEPUMEHTAIbHUM
IIIIXOM Ta JUIS TOBITPSHO-BOJHHX POCIHH (HANPHUKIAJ, OYepeT) KoeiIieHT
nopisaroe 0,07, a s 3anypennx — 0,15. Yac gectpykuii (HaJXOHKEHHS Y BOLY
1 pO3KJIaZaHHs) AT HOBITPSHO-BOJHUX POCIHH (T33) y CEpeHbOMY A0piBHIOE 90
116, a 114 3aHypeHux (T 337) — 30 mi6.

ITpu po3paxyHkax HEOOXiZHO BPaxOBYBaTH, 110 PO3KJIAJaHHS MOBITPSHO-
BOJIHUX POCJIMH 3BHYAiiHO BiZIOYBA€ThCS MI3HO BOCEHH, y 3aJEKHOCTI BiJ ix
BereTaliiHuX LUKIiB. Y IHIMIKMH Yac omajgaHHS y BOAY BiAMEpIUX BHIIHX
POCIIHH Ma€ HeBEIINKE 3HAYCHHS.

Po3mip cupoi ¢itomacu 33 Ta Wi3’, BIAIOBITHO, ATS MOBITPSHO-BOIHUX
pocnuH cknanae 0,47, a nns 3anypenux — 0,11.

Obuucnenns npodykyii _nidcucmem nepeimony y cnigmosapucmeax
BUUUX BOOHUX POCTUH.

ITepediToH — CyKyNHICTh OpraHi3MiB, IO 3acCENSAIOTh LIUIBHI CyOCTpaTh
(mioBOOHI YAaCTHHU CYJAEH, TIIPOTEXHIYHHX CIOPYA, POCIMH Ta iH.), SKi
3HAXOIATHCS Y BOI.

Hdo cxmamy mepe (iToHY BXOAATh OakTepii, Haimpocrimi, TpuOH,
BOJIOPOCTi, YEepBH, PaKOMOMiOHI, DBOCTYNIKOBI MOJIOCKHM Ta iH. TepMmiH Oyio
3anponoHoBaHo A.JI. beninrom y 1924 poui. Ha croroani minx nepeditoHom
PO3YMIIOTh MIMPIIIE HOHSATTS, 0 SKOTO BiHOCATH YIPYIyBaHHsS OpraHi3MiB, IO
MEIIKalTh Ha Mexi (a3: TBepmoi 1 piAKoi Ta iCHYIOTh Yy MeXaX I[eBHOTO
Giorory.

BasoBa nepBuHHA MpOAyKIlisi epediTOHy Ha BHIIUX BOJHUX POCIMHAX
(Ass) yTBOpIOETBCS OOPOCTAIOUMMH BOJOPOCTSIMH Ta OOYHCIIOETBCS 32
PIBHSHHAM:

Azs=a3y Bsgy Bas,

Jie a34 — MUTOMA MPOAYKI[IHA CIIPOMOXKHICTD MepeiTOHHUX BOJTOPOCTEH,
rO,/rc;

Bs4, — 6iomaca emniiTHUX BOJIOPOCTEH, MI/T;

Bi; — (itomaca 3aHypeHOi YaCTHHH MOBITPSHO-BOAHHX TA 3aHYPEHHX
BUIINX BOJHHUX POCJIHH, SKa y 3aJ€KHOCTI BiJf TYCTHHH 3apOCTe Ta THUILY
BUIINX BOJHHUX POCIUH 3MiHIOETHCS Bif 1000 1o 6000 /v’

IMuroma mpomykmifiHa CIPOMOXHICTH emiiT HHUX BOJAOpOCTEH Mae
HAWOUTbIII 3HAYCHHS HAa ONTUMAIbHIM TIMOWHI (a34) Ta TOB’si3aHa 3 (iTO
Macolo nep GiToHy (Bsss) €KCIIOHEHIIATBHOO 3aIEXKHICTIO:

8340 = @340max  €XP(P3s  Bsas)

3Ha4YeHHS NapaMeTpiB PiBHIHHS HaBeACHO y Tadu. 1.1.
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Tabmmms 1.1. — [lapameTpu piBHSIHHS

No Ce3oH Tun Bunux | Jliana3zoH 3MiHu Oiomacu ITapamerpu
BOJHHUX (B34s), MI/T, (iTO Macu €KCITOHEHT
pociuH 3aHYpEHOI YaCTUHU

BUIINX BOJHHUX POCIUH
min max A4omaxs | P34
rO,/rc
1 Jlito IToB.-BoHI 0,01 1,00 0,500 | 1,20
2 Becna IloB.-BoaHi 0,01 0,50 1,0010° | 1,80
3 Ocinp | Ios.-BomHi 0,01 0,50 0,8010” | 2,75

Haii6inpnra muToMa IpoAyKIifiHA CIPOMOXKHICTE eMi(iTHUX BoJOpocTeit
(2340max) CTIOCTEPITAETHCS MPH MiHIMaNbHIH 6GioMaci (Bsgpmin)-

BeprukaneHuif  posnonin BEJINYNHU MIUTOMOT IPONYKUIHHOT
CITPOMOYKHOCTI emi)iTHUX BOJOPOCTEH MOKHA BBa)XKaTH BIAHOCHO HE3MiHHUM,
1110 MOB’A3aHe 31 3MEHIIEHHAM X 6ioMacH 3a TIHOHUHOIO.

1.5. KpyroBopot peyoBuH y Giocdepi

Bci peyoBuHUM Ha Haid MiaHeTi nepeOyBalTh y Mmpoleci 010XiMivHOTO
KpyroBopoTy (puc. 1.5).

Ammochepri onagn

e
i

Z
Tt

ol

== ==
Ipocouyeanks Boan
B TPYHTH

Pucynok 1.5. — KpyroBopot pe4uoBuH y 0iocdepi

JismpHICTB )KUBUX OpraHi3MiB y 6iocdepi cynmpoBOHKY€ETHCS JOOYBaHHIM
3 HaBKOJHIIHBOTO CEPEJOBHINA OIMBIIMX KUTBKOCTEH MiHEpaJbHUX PEYOBHH.
ITicnst cmepTi OpraHi3MiB CKJIAaOBi XIMI4HI €IEMEHTH IIOBEPTAlOThCA Y
HaBKOJIMIIIHE CepeloBHIIe. Tak BHHHKAae OIOTeHHMH (3a YYacTIO J>KHBHX
OpraHi3MiB) KpyroBOpOT PEUOBHH Yy MPUPOi, TOOTO LHUPKYJIALiS PSUOBHH MiXK
nitocheporo, aTMocdeporo, Tiapocheporo i )KUBUMHU OpraHi3MaMH.
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Ilin  kpyzosopomom peuosun PO3YMIIOTH IIOBTOPIOBAHMI  IIPOIIEC
MEepPETBOPEHHST 1 TMEpPEeMIIeHHs PEYOBHH Y IPHPOJI, IO Mae OUTBII-MEHII
BUPa)XEHUI LUKIIIYHUAN XapakTep.

Buninsirore Ba OCHOBHI KPYrOBOPOTHU: BEIHKHI (re€oJOriYHUN) 1 Manui
(OioTHUHMIA).

Benuxuii kpyeosopom TpUBa€e COTHI THCSY a00 MidbiOHU pokiB. ['ipchki
MOPOAM PYHHYIOTBCS, 3HOCSATBCS TOTOKOM BOIHM B OKE€aH, ¢ YTBOPIOIOTh
MOpPCHKI HamapyBaHHS. TEKTOHIYHI 3MIHH NPHBOAATH OO TOTO, IO IIi
HaIlapyBaHHS BEPTAIOTHCS Ha CYIIY, i IPOIEC TOYHHAETHCS 3HOBY.

Manuii kpyzosopom monArae y TOMy, IO IOXHBHI PEYOBHHH IPYHTY,
BOJIa, BYIJICIb AKyMYJIIOIOTBCS Y PEYOBHHI POCIIHH, BUTPAYarOThCS Ha OOy JOBY
Tija, sIK iX CaMHX, TaKk 1 opraHi3miB KoHcyMmeHTiB. Campodaru po3kianarTh
3aJMIIKA OPTraHivYHOi PEYOBMHU A0 MIHEPAJIBHUX KOMIIOHEHTIB, IOCTYITHHUX
pOcIMHaM, 10 3HOBY MOBEPTAIOTHCS HUMH Y MOTIK PEYOBHHH.

Y KpyroBopoTi peuoBHMH O€pyTh ydyacTh BCi KHBI OpraHi3Mu, IIO
MOTJIMHAIOTH 13 30BHIIIHBOTO CEPEIOBHINA OHI PEYOBUHU 1 BUAUISIOTH Y HHOTO
iHmi. Tak, pOCIMHM CIOXMBAIOTH 13 30BHIIIHBOTO CEPEIOBHINA BYTTICKHACIIH
ra3, Bojy 1 MiHepaJbHi COJi Ta BUIUIAIOTH KUCeHb. TBapHHU BAMXAIOTh KUCCHB,
BUAIICHUI pOCIMHAMM, a IOiJaroyd iX, 3acCBOIOIOTH CHHTE30BaHi 3 BOAM 1
BYTJICKHCIIOTO Ta3y OpPraHiyHi pEeYOBUHH Ta BUIUISIOTH BYTJICKUCIHN ra3, BOLY 1
PEYOBUHM HeTepeTpaBlieHoi uyacTuHU ixi. [Ipu posknagaHHi OakTepisMu i
rpubaMu BiAMEPIMX POCIHH 1 TBapWH YTBOPIOETHCS MJOAATKOBA KUIBKICTH
BYTJICKHCIIOTO Ta3y, a OPTaHIYHI PEYOBHHH TIEPETBOPIOIOTECS Y MiHEpaNbHi, AKi
HOTPAIUIAIOTE y TPYHT i 3HOBY 3aCBOIOIOTECS POCIHHAMH. TakUM YMHOM, aTOMH
OCHOBHHX XIMIYHUX EJIEMEHTIB IIOCTIHHO MITpyIOTh 3 OJHOTO OpraHi3My B
iHIIUH, 13 IPyHTY, aTMocdepH 1 riapocdepu — y *HUBiI OpraHiamy, a 3 HUX — Y
HABKOJIMIITHE CEPEIOBHINE, MOMOBHIOIOYHN Yy TAaKUil CHOCIO HEXKHMBY DPCUOBHHY
Oiocgepu. Lli mpolecH MOBTOPIOIOTHCS HECKIHUEHHY KiJIbKICTh pa3ziB. Tak,
HaNpHKIIaJ, YBECh aTMOC(HEpHHUI KHUCEHb MPOXOJUTh Yepe3 KUBY PEUOBHHY 3a 2
THC. POKIB, a yBech Byriekuciuii raz — 3a 200-300 pokis.

BesnepepBHa IMPKYIALisS XIMIiYHUX eJleMEHTIB y Oiocdepi mo Oimbi-
MEHIII 3aMKHEHUX [UIIXaX HA3UBAETbCS Oioceoximivnum yuxiom. HeoOXimHICTh
TaKol HUPKYJIALII MOSCHIOETHCS OOMEXEHICTIO 1X 3amaciB Ha miaHeti. 11[o0
3a0€3MEeYUTH HECKIHUCHHICTD KHUTTA, XIMIYHI JICMCHTH OBUHHI POOUTH PyX 110
kony. KpyroBopoT KOXKHOTO XiMIYHOTO €lE€MEHTa € YacTHHOIO 3arajJbHOro
IpaHAi03HOT0 KPYyroBOPOTY PEYOBHMH Ha 3emiii, TOOTO BCi KPyroBOPOTH TiCHO
3B's13aHi MiX c000I0.

KpyroBopoT pe4oBuH, K i BCi TpOIECH, IO BiAOYyBAIOTHCS Yy MPHUPOII,
BUMAarae IIOCTIHHOTO NPHIUTHUBY eHeprii. OCHOBOIO GiOT€HHOr0 KPYyroBOPOTY,
mo 3abe3nedye iCHyBaHHS XWTTS, € COHSYHA CHEprisd. 3B'3aHa y OpraHiYHMX
pEUYOBMHAX CHEpris Ha JIaHKaX XapyoBOTO JIAHIIOTA 3MEHIIYETHCS, TOMY IO
Oinplia 11 YacTUHA HAJIXOAUThH Y HABKOJIMIIIHE CEPEJOBUIIC Y BUTIISAI Temia abo
BUTPAYAETHCS Ha 3A1HCHEHHS [IPOLIECiB, 110 BiIOYBalOTHCS B OpraHizMax, TOMy y
Gioctepi crocrtepiraeTbCs MOTIK eHeprii Ta 11 mepeTBOpeHHs. TakuM YHUHOM,
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Oiocepa Moxke OYTH CTiMKOIO TIBKH 32 yYMOBH MOCTIfHOTO KPYTOBOPOTY
PEYOBHH 1 IPUINIHBY COHSYHOI CHEPTil.

BTpy4aHHs JIIOIMHM y BCIX BHIAJKaX HOPYIIYE MPOLECH KPYrOBOPOTY.
BupyOka uiciB ab0 YIIKOJKEHHS aCHUMUIALIHHOTO amapaTry pOCIWH
MPOMHCIOBUMH BUKHJAMHU MIPUBOAUTH 10 3HMKEHHS IHTEHCHBHOCTI 3aCBOEHHS
ByriIemo. Haummmok opraHiuHiX €IeMEHTIB Y BOJI BHACHIIIOK HAAXOIKEHHS Y
Hel IPOMUCIIOBUX CTOKIB MPU3BOIUTH 10 eBTpO(iKaIii BOZONM i MepeBUTPaTH
PO3YMHEHOTO y BOJI KHCHIO, IO BHKIIOYAE MOXIHBICTh ICHYBaHHS TYT
aepoOHUX opraHi3MiB. CHAIIOIYN TOPIOYi PEUOBHHH, (IKCYIOUH aTMOC(EpHHIH
a30T y HPORYKTaX BHPOOHMIITBA, 3B's3ytoun (ochop y IeTepreHrax, JIOAWHA
3aMHKa€ Ha €001 KpyroBOpOT €JEMEHTIB, IO HEPiIKO 3MYyLIye IOBHICTIO
YIPAaBIATH XiIMi€I0 HABKOJIMIIHBOTO CEPEOBUILA.

[I10o0 OLIHUTH CTPOK BUYEPIAHHS IPUPOJHUX PECYPCIB 3 YPaxyBaHHSIM
MIPUPOCTY NOOYBAHHS IIMX PECYPCIB BIAMOBIAHO MPUPOCTY HACEICHHS CBITY,
HEO0X1IHO KOPUCTYBATUCH POPMYIIOIO:

o " =D-g

ne Q — 3amac pecypcis, T a00 KT
q — piuHe CIOKUBaHHS pecypcy, T a0o KT;
k — mpupicT coXxuBaHHS TaHOTO BUIY pecypcy (y X0IsiX BiXHOCHO 1);
n — KUTBKICTh POKIB, Ha IKi pO3paXx0BaHUI JaHUH BHJ PECypcy.
AHaIi3 Cy9acHOTO KPYTOBOPOTY BYTJIEIIO IIOKa3ye HACTYIIHE:
— CpiroBuii okeaH moriuHae He MeHme 4 ['T/pik, 3 HUX He MeHIe 2
I't/pik mornuHae 6iota okeany;
— BukonHuil Byrienb BUBIIBHAETHCA B aTMocdepy y Heplly 4epry Mpu
3ropsiHHI MajuBa 31 MBUAKICTIO 5 ['T/pik;
—y atMocdepi HakonuyeThest S TT/pik.
OueBuHO, IO 3MiHA BMICTY BYTJIELIO BiAOYBAETHCS TUIBKH B YOTHPHOX
CepeIoBHIIAX: aTMOC(epi, BUKOITHOMY TaJliBi, OKeaHi Ta 610Ti cymi.
1106 ominuTH BKIaM GIOTH CyIIi, IO PO3MANAETHCS, B EMiCil0 BYTJICIIO B
aTMocdepy MoTpiOHO BUKOHATH HACTYITHI PO3PaxyHKH.
V 3araibHOMY BUNAJKY 3MiHa BMICTy BYTJIELI0 BU3HAYAETHCS:
M_o 0
ot np  eump
a€ Qup, Quurp — MPUXiJ Ta BUTpPaTa NAHOI PEUOBMHHU y IESKHH pe3epByap
(Hampuksian, atMochepy).

5

. oM . .
[Tpu cramioHapHUX yMOBax 6— =0, 10670 Qup = Quurp. Lle i € piBHAHHA
t

MatepiaibHOro Oamancy. Jlins cucTeMu, 10 PO3IJISAAETHCH, PIBHSHHS
MaTepialbHOro OajlaHCy y CIPOILICHOMY BHIJISIII 3alUCY€EThCS (CTalllOHAPHUX
YMOB HE CHocTepiraeTbcs, Tak sk KoHmeHrtpamis CO, y arMocdepi
301y €EThCA):

ACm‘M = QT + Qx - QDK - QGACJ
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ne AC,, — mpupict Bmicty CO, B atmocdepi (y mHepepaxyHKy Ha
BYTJICIIb);
Q:, Qx — BUBLIBHEHHS BYIJICLIO Bijl CHAIOBaHHS BUKOITHOTO TMaJUBa i
6ioTH, 10 PO3KIIAAAETHCSI, BIIIOBITHO;
Qoxs, Qpc — TOMIMHAHHSA BYIJICHIO OKeaHOM Ta O0i0TOK cymi
BIAIIOBIAHO.
biora okeany morimHae He MeHme 2 ['T Byrmemro Ha pik. OcCKinbku
cepeHs IPOXYKTUBHICTD O10TH CyIIi He MEHIIE HiX y 2 pa3u OLIbIne cepeqHbol
MPONYKTUBHOCTI Oiotm okeany, a 90 % OiomMacu >KHBUX OpraHi3MmiB
30Cepe/DKEHO Ha CyIIi, TO y MEpIioMy HaOJNMKEHHI MOXKHA MPUITYCTHTH, IO
6ioTa cy1ni moBuHHA noriuHaty He MeHine CO,, Hixk 6i0oTa okeaHy, To0TO Qg =
2 I't/pik. OctarouHo onepkumo: Qy = 5+4+2-5=6 I't/pik.
Bxmang Oiot, mo po3knagaerbes, y Bukuaum CO, (3BeleHHS JICiB i
OKHCHEHHsI BYIJICLI0 OiOMacu JIepeBHHH, OKHCHEHHS T'yMYyCy IPYHTY Ta iH.)
CYMIpHUI1 3 IPSMUM BKJIaJIOM JIFOICTBA (CIIaTIOBaHHS BUKOITHOTO TIaJIMBa).

1.6. 3apa4i Ta BipaBu 3a TeMoI0 «Cy4acHa eKoJIOTisD»

BukopucToByroun 3HaHHS, OAEpXKaHI Ha JeKIilfHOMY Kypci Ta mpu
CaMOCTIHHOMY BHBYEHHI TeM 3a pPEKOMEHJOBAHOIO JITepaTyporo, nalTe
BiAMOBII HA MUTAHHA:

1. TepmiH «ekoJoris» OyB yBeJeHHI B HAyKoBUil moOyT y 1866 pori:
a) 0. JliGixom;
6) B.B. lokyuaeBum;
B) E.Tekkenewm;
r) H.A. CeBepuoBum.

2. 3arajbpHa eKOJIOTis — [Ie HayKa, 1110 BUBYAE:
a) 3araJbHOHAYKOBI METOM Mi3HAHHS JIHCHOCTI,
0) KOHKPETHI IpyIH >KMBUX OPraHi3MiB 1 iX 3B'A3KH i3 cepelOBHILEM
NPOXKHUBAHHS,
B) CYKYIHICTh OpPraHi3MiB pa3oM 3 HABKOJIHIIIHIM CEPEIOBUILIECM;
r) peaklii  KOMIIOHEHTIB  HAaBKOJHWIIHBOTO  CEpPEeJOBUINA  Ha
AHTPOTIOT€HHI BIUTUBU.

3. Hayka mpo B3aemonilo 3 HaBKOJHWINHIM cepenoBUmeM Oiochepn
Ha3HMBAEThCS:
a) COIIAJIbHO EKOJIOTIEI0;
0) r100aIBHOIO EKOJIOTIERD;
B) ypOOEKOIIOTiET0;
I) 3arajabHOIO CKOJIOTIER.

4. Jlo HanpsIMKIB i1HXKEHEPHOI €KOJIOTIi BITHOCATHCS:
a) arpoeKoJIoTis;
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0) OiopecypcHa eKOJOris;
B) EKOJIOTiYHA eproOHOMIKa;
I') TpaHCIOPTHA €KOJIOTis;
1) TIPOMHUCIIOBA €KOJIOTisI.

5. /1o METOMIB €KOJIOTIYHMX AOCIIKEHD BIIHOCUTBCS:
a) 3aKJajJKa i OMMCAaHHS MPOOHUX TUIONI Ta O0MIKOBUX MalTaHUHKIB;
0) MidYeHHS TBapuH;
B) EKCIIEPHMEHTH Y IPUPOJIHUX YMOBAX;
r) MareMaTU4HEe MOJICITIOBAHHS;
) MomudikoBaHi MeToau (i3ioorii.

6. BigHOBITH NpaBWIBHY IOCIIJOBHICTh €TaliB CHUCTEMHOTO aHAIi3y

PO3B'sI3aHHS IPAKTUYHUX €KOJIOTIYHHUX 3aB/IaHb:
1. MozenroBaHHS,

OIIIHKA MOKJINBUX CTPATETIH;
BIIPOBAKCHHSI PE3YJIHTATIB;
BHOIp IpobIEeMH;
BUOIp HLISAXiB PO3B'sI3aHHS 3aB/IaHb;
MOCTAHOBKA 3aBJIaHHS 1 0OOMEXEHHS CTYIIEHI HOTO CKIIQJHOCTI;
BCTaHOBIICHHSI i€papXii 1iiel 1 3aBaHb.

Nk

7. 3axoH 0OMexyrounx (akTopiB OyB copmynsoBarmit y 1909 pori:
a) 1O. JIibixom;
6) B. lllendopmom;
B) 0. Onymowm;
r) @. biexmanom.

8. Jlo mocTynanbHO MiHJIMBHUX CKOJOTIYHUX (PAKTOPIB BiTHOCATS:
a) HampsMOK BITpIiB;
6) atmMocdepHuit THCK;
B) TeMIIepaTypy MOBITpS;
r) 30UIBIICHHS PiBHSA IPYHTOBHX BOJX 1 3200JI0TyBaHHS TEPUTOPII.

9. 3akoH MiHiMyMy OyB chopmynboBanuii y 1840 pori:
a) E. T'exkenewm;
6) 0. Jlibixom;
B) B. lllendopmom;
r) B.B. JloxyuaeBum.

10. BubGepits HOMepH IPaBIIIBHAX TBEPIKEHS (Bix 1 110 4).
1. JliMiTYIOUMMH MOXYTB OYTH JIUIIE AesKi (GaKTOpH cepeIoBHIIIA.
2. 3akoH MiHiMyMy Brepume OyB c(hOpPMYJIbOBaHUH BiTHOCHO
CLITBCBKOTOCTIOJAPCHKUX TBApPHH.
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3. YV Hamr yac 3aKOH MIHIMyMy NPaKTHKY€ThCS IIUPINE SK HMPHHIHAIT
CTHMYJIIOIOUHNX (haKTOpIB.

4. ExojoriyHa BaJE€HTHICTb BHJY 3aBXIM BY)XYE TOJCPAHTHOCTI
KOXHOI OKpeMOi 0COOHMHHU.

11. TepmiH «exosoriyna Hima» OyB 3anpornoHoBanuii y 1917 poui:

a) Y. EntoHom;

6) B. BombTepporo;
B) Jx. XaTunHCOHOM;
r) JUx. I'punHeniom.

12. 3aK0oH KOHKYPEHTHOTO BUKJIIOYEHHS OyB chopmyiboBanuid y 1930-x

poKax:

a) E. T'ekkenewm;
0) I.®. l'ayze;

B) A. JloTko10;

r) B. Boasrepporo.

13. Ha3BiTh TepMiHU, BUXO/S4X 3 BUBHAYCHHS HACTYITHUX ITOHSTh:

1. YepryBaHHs 4Yepe3 NEBHI NMPOMIDKKH 4Yacy y OpraHi3MiB MEBHUX
(hi31010TIYHUX SBUII — ...

2. Peakiiist )KHBUX OpPraHi3MiB Ha CE30HHI 3MiHU TPUBAJIOCTI JHS — ...

3. Bumn, y skux ¢isionoriuni mepeOymoBH B UK PO3BUTKY HE
3aJexarh BiJ JOBXUHH JHS, — ...

4. Hayka npo 3aKOHOMIpPHOCTI CE30HHOTO PO3BHUTKY MIPHPOIH — ...

5. Ycs cyma BIUIMBIB, SIKY BUSBJISIOTH OJIMH HA OJHOTO YKUBI ICTOTH, —

6. TBapuHH, IO Xap4yylOThCS IHIIAMH TBapUHAMH, SKHX BOHH
JIOBIIATH 1 BOUBAIOTE, — ...

7. ®opma 3B'S3KIB MK BHAaMHU, IPH SKIH OpPraHi3M-CIOKHUBAY
BHKOPHCTOBYE HBOT'O Xa3siHa HE TUIBKH SIK JDKEPENo TKi, ane 1 sk
MiCII€ TIOCTIHHOTO 200 TUMYACOBOTO TIPOKUBAHHS, — ...

8. dopma B3aeMHH MiX IBOMa BUJIAMH, TIPH SIKii TiSUTbHICTH OJHOTO 3
HUX Ja€ 1Ky 1 IPUTYIIOK iHIIOMY, — ...

9. B3aeMoBHUTiAHI BiJHOCHHHU BHUIB, 3a SKHAX JKOJEH BHJ HE MOXE
icHyBaTH 0e3 iHIIOoro, — ...

10. ®opma OGIOTHYHUX BIHOCHH, NPH SKIH CHIBXHUTTS JABOX BHUJIB Ha
OJIHI{ TepUTOpii HE Hece /Ul HUX aHi MO3UTHBHUX, aHi HETATUBHUX
HACJIJIKIB — ...

11. ®opmMa MIDKBUAOBUX BIHOCHH, NMpH SKIH JUIs OJHOTO i3 JIBOX
B3a€MOIIOYMX BUIIB HACTIIKK CHUIFHOTO MPOXKUBAHHS HETATHBHI,
TOJI K IHIIMI He OfepXKye BiX HAX aHi IIKOAHU, aHi KOPHCTI — ...

12. B3aeMuHu, 10 BHHHUKAIOTh MDK BHIAMH 3  IIOJIOHMMH
€KOJIONYHMMH BUMOTaMU, — ...
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14. Micnie mpoXUBaHHS MOIMYIIAIIT HA3HBAIOTE!

a)
0)
B)
r)

15.

€KOHIIIIEIO;
€KOTOIIOM;
0610TOIIOM;

CTAIlI€IO.

Jlo TeHeTHMYHHX 1 eKOJIOTIYHUX XapaKTEPUCTHK  ITOIYJISIIii

BigHOCATECS:

a)
0)
B)
r)
)

BIKOBa CTPYKTYpa;

HapOJKYBaHICTB;

CMEPTHICTb;

yacToTa 3ycTpiueil aneni y reHooHmi;
MIPOCTOPOBA CTPYKTYpA.

16. Ex0JIOTiYHO0 TIOMYJISAIIEI0 HA3UBAETHCS:

a)
6)
B)
r)

rpyna oOcoOHMH, 1IN0 3acelisie TEpPUTOpilo 3  reorpadivyHo
OTHOPITHIMHU YMOBaMH;

BHYTPINTHBOBHUJIOBE YTPYIIOBAHHS, MPHUCTOCOBAHE JO KOHKPETHUX
0ioreoIeHO31B;

BHYTPIIIHEOBU/IOBE ~ YIPYIOBAaHHA, IO  OXOIUIIOE  KiJIbKa
OioreoreHo3iB y aHiil reorpadiyHii 30Hi;

CYKYITHICTh OCOOMH BHJY, IO 3aiiMalOTh HEBEIUKY [UISHKY
OJHOPITHOT ILTOII].

17. Bubepith HOMepH IPABIIIBHAX TBEPIKEHS (Bix 1 110 4).

1.

2.

BikoBi BIIMIHHOCTI y TONyJAMmii 3MIAJUKYIOTh 11 EKOJNOTIUHY
HEOIHOPIHICTb.

BikoBa cTpyKTypa nomyJisiiii HOCUTh afanTaliiiHui XxapakTep.
IToBHOTa BHKOpPHCTaHHS PecypciB 0COOMHAMM JaHOI MOMyYJNALil He
3aJIC)KUTH Bijl IXHBOTO PO3MIIIICHHS Y IPOCTOPI.

Po3MilieHHs OCOOMH Ti€l 4K 1HIIOT MOMYJIALIT y TPOCTOPI 3aBXKIH
HOCHTH BUTIAJIKOBHH XapaxTep.

18. Bubepits HOMepH IPaBIIIBHAX TBEPIKEHS (BixX 1 110 4).

1.

2.

Y npuponi OiOTMYHME TOTEHI[ian Yy OUIBIIOCTI BUMAJKIB
peatizyeThcs MOBHICTIO.

3MiHM YHCEIBHOCTI MOMYJISILIl CKIAAAOThCSA TUIBKH 32 PaxXyHOK
HaApPOJIKYBAHOCTI i CMEPTHOCTI.

. YucenbHicTh OyAb-SKOT OMYJIAIIT Uepe3 MeBHUH Yac 30UIbITYEThCS

y TeOMETpHYHiif TIporpecii.
HapomxyBaHICTh y TOMYIIALi] BUIBISETHCS MPSIMO IIPOIIOPIIHHOO
LTI THOCTI.

19. Ha3BiTh TepMiHM, BUXOASIYN 3 BA3HAYCHHS HACTYITHUX ITOHSTh:

L.

EneMenTapHe yrpynoBaHHsl OpraHi3MiB MEBHOTO BHY, 1110 BOJIOJIIE
BCiMa HEOOXITHUMHM yMOBaMH JJSl MIATPUMKH CBOEI YHCEIBHOCTI
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e

e B

HE030pO JIOBTHif 4ac y MOCTIIfHO MiHJIMBHX YMOBAaX CEpeIOBHUINa, —

CykynHicTe OCOOMH BHIY, LIO 3aliMalOTh SKyCb OJHOPiAHY
HEBEJIMKY JUISTHKY OJHOPIHOI TUIOMI, — ...

BHyTpilIHHOBUIOBI yrpyNoOBaHHs, MPUCTOCOBAHI J0 KOHKPETHUX
010r€OIEHO03IB, — ...

I'pyma ocoOuH 0JHOTO BHIY, IO 3aceisie TEPUTOPIIO 3 TeorpadidHo
OJHOPiTHUMH YMOBaMH iCHYBaHHS, — ...

CHiBBiIHOIICHHS CTaTEH Y MOMYJISIIT — ...

ChiBBiJHOIICHHS Y IaHiH MOITYJIALIT BIKOBHX TPYII — ...

XapakTtep po3NOALTY WICHIB JaHOT MOITYJIALIT Y IPOCTOPI — ...
I'pymoBi noceneHHs OCuINX TBApHH — ...

TumuacoBi o0'€enHaHHS TBapWH, SKi TMPOSBISAIOTH Oi0JOTIYHO
KOPHCHY OpraHizamiro Jii, — ...

10. TpuBauni i nocriiiHi 00'€JHAHHS TBApUH — ...

11

. OnTuMizariiss Gi3i0NOTiYHUX MPOIECiB, MO BeAE A0 ITiJBHINCHHS

JKUTTE3NATHOCTI 32 CIUTBHOTO ICHYBaHHS, — ...

20. TTomyss1ist MOXKe POCTH y TEOMETPUYHIM TTpOTpecii:

a)
0)

B)
r)

KOJIM €IMHUM OOMEXEHHSIM POCTY PECYPCiB € IPOKUBAHHS;

KOJIU BOHA BIEpIIC TOTPAIUIIE Y MiAXOJAIIEe HE3alHATE Micle
[IPOYKUBAHHS,

TUTBKH y BUMAJKY BiJICYTHOCTI XMKaKiB;

TUIBKH y JTabopaTopii.

21. Tepmin «biotieHo3» OyB 3anpornoHoBanuil y 1877 p.:

a)
0)
B)
r)

A. Tencii;

B.H. CykauoBum;
®. Knemenrcowm;
K. Mbo6Giycom

22. Jlo HalfBaXKJTMBIIINX XapaKTEPUCTHK 010IIEHO3IB HAJIEKATh:

a)
0)
B)
r)
)

MTOBHOTA KPyTrOBOPOTY PEUOBUH;
Giomaca;

BH/IOBA PI3HOMAHITHICTB;

YHUCEIbHICT BUAOBUX ITOMYJISIIIN;

MOJKJIMBICTD PETYJIFOBAHHS YUCEIHLHOCTI BU/IIB JIFOJAMHOO.

23. BuenHs mpo exocucTeMu Oyio ctBopeHo y 1935 pormi:

a)
6)
B)
r)

A. Tencmi;

B.H. Cykauosuwm;
®. Knemenrcom;
E. Mebiycom.

24, BuenHs npo GioreorieHo3u Oyiio cTBopeHo y 1942 pori:
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a) A. Tenci;

6) B.H. CykauoBnwm;
B) @. Knemenrcowm;
r) K. Mebiycom.

25. BuOepith HOMEpH MPaBHWILHUX TBEPIPKEHB (Bix 1 10 4).

L.

2.

OcCHOBHa 9aCTWHA CIIOKHBAHOI 3 TXKelo eHeprii y KOHCYMEHTIB ixe
Ha POCTOBI IIPOIECH.

3rimHo i3 3akoHOM P. Jlimmemana BTpaTH eHeprii y JaHIIorax
Xap4yBaHHs IPH KOXKHOMY aKTi i mepenadi cTaHoBIATE 10 %.
3anac eHeprii, HAKONIMYCHHUH 3€ICHUMH POCIMHAMH, Y JIQHIFOTax
Xap4yBaHHS 3/1aTHUI1 IOIIOBHIOBATHCSI.

Exocucrema Moxe (pyHKI[IOHYBaTH 3a paxyHOK MHPUIUIMBY y Hel
TOTOBUX OPraHiYHUX PEYOBHH.

26. Tepmin «6ioctepa» OyB 3ampornoHoBaHUHA y 1875 p.:
a) XK.-b. Jlamapkowm;
6) E. 3roccom;
B) B.I. BepHancbkum;
r) II Telisspom ne Hlapaerom.

27. Bubepith HOMEpH MPaBHWILHUX TBEPIKEHB (Bix 1 10 4).

1.
2.

Buenns npo 6iocdepy € BETHKHM BiIKPHTTSIM IIPHPOIO3HABCTBA.
HaiticrotHimoro ocobnuBicTio ©Oiocdepu € OioreHHa Mirpamis
aToMIB, BUKJIHKaHa eHepriero COHIIS.

Biocdepa € TepMOIMHAMIYHOIO OOOJIOHKOIO 3 TEMIIEPATypoOIO Bilx
+100°C 1o ~100°C.

BepxHs mexa Giocdepr MpOXOIUTh Ha BUCOTI MOHaA 22 KM HaJ
piBHEM MODSL.

28. B okeaHax HWKHS TPaHULS )KUTTS JOCATA€E TIHOMHU:
a) 2 km;
0) 5 xm;
B) 8 KM;
r) 11 xm.

29. Bubepith HOMEpH MPaBUILHUX TBEPIKEHb (Bix 1 10 4).

1.
2.
3.

EneMeHTapHOO CTPYKTYPHOI OJIMHUIICIO Oiocdhepu € OiolieHO3.
JIronuHa CBOEIO AISUTBHICTIO HEPETBOPUTH Oiocdepy y Hoochepy.
ITepeTBOpeHHSI PEUOBHH y JKMBHX OpraHi3Max BifOyBalOThCS 3a
paxyHOK eHeprii, sika OyJia HaKOIMH4YeHa B X0/Ii (DOTOCHHTERY.

JKuBa pedoBnHa Oilocepm Moke OyTH OXapaKTepH30BaHA
CYMapHOIO Macolo.
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30. OcHoBHIMH OiOXIMIYHMME (DYHKITISIMH XHBOI pedoBHHH Oiocthepn €
HACTYIIHI:
a) rasona;
0) KOHIIEHTpalliiiHa;
B) TPaHCIOPTHA;
r) JecTpyKuilHa;
II) eHepreTHYHa.

31. OxucHO-BiTHOBHA (hYHKIIS )KHBOI PEHOBHHH OiocepH Mosrae:
a) y Mirparii i mepeTBOpeHHi Tra3is;
0) y XIMIYHOMY ITepEeTBOPCHHI PEUYOBHH;
B) y NEPETBOPEHHI (Pi3UKO-XIMIYHUX MTapaMETPiB CUCTEMH;
I') y pO3KJaJaHHi OpraHi3MiB miciis IXHBOT 3aruoeri.
32. Eneprerruna QyHKIIis )KMBOT pe4OBUHH OiocdepH mossrae:
a) y XiMiYHOMY MIEpEeTBOPEHHI PEYOBHH;
0) B aKyMyITIOBaHHI POJYIIEHTAMH COHSYHOI CHepril;
B) Y IEpeHOCI PEYOBMH IPOTH CHJIM Bard i y TOPHU3OHTAIEHOMY
HAaIpsMKY;
I) Yy BUTATaHHI 1 HArpOMaJPKEHHI XMBUMH OpraHi3MaMu OiOT€HHHX
eneMeHTIB Giocdepu.

33. Byrieus y Giochepi 3emiti mpencTaBieHuid HaltgacTime:
a) G
0) COy;
B) CsH120g;
1") (CGH]OOS)H.

34. Y BopoiimMax mirpaitist ByTJeIo 3/1iHCHIOEThCS:
a) 4epe3 MOXOBAaHHS OPraHIYHUX PEUOBHH Y JiTOCHEDI;
0) yepe3 pO3KIIAJaHHS OPTaHIYHUX PEUOBHH JJO BYTJIICKHUCIIOTO rasy;
B) uepe3 pO3KIamaHHs kapOouaTis 10 Ca” i CO;™ ;
I') Yepe3 CTBOPCHHS KapOOHATHUX CHCTEM.

35. Maxi KpyroBopoTH Bymiemwo y Oiocdepi MOXYTh 3aifiCHIOBAaTHCS
HACTYIHUM IIUIIXOM:

a) BYIJICKHUCIIMH ra3 BUAUIETbCA B atMocdepy y mporieci
(dboTocuHTE3y y JCHHHMW Yac, a y HIYHMH Yac HOro dacTHHA
MOTJIMHAETHCS POCIMHAMH 13 CEPEIOBHILIA;

0) ByINIEKHCIM Tra3 TIOTJHMHAETBCS 3 aTMmocdepu y  Tmporeci
(doTocuHTe3y Yy NEHHUH dYac, a y HIYHMA Yac HOTO dYacTWHA
BUJIUTSETHCS POCIMHAMHE Y CEPEIOBHIIE;

B) BYIJICKHCIHI ra3 arMocepH IOTJIMHAETBCA Yy  TIPOIECI
(hoToCcHHTE3y 3 YTBOPEHHSIM OpraHiYHMX PEYOBHUH, a i3 3arubesuo
POCIUH 1 TBapHH BiI0OYBA€ThCS OKUCHEHHSI OPraHIYHUX PEUYOBHH 3
BU/IUICHHSIM BYTJICKHCIIOTO rasy;
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T) BYTJGKHCIMH Ta3 arMocepn TOMIMHAETBCI y  IIpoleci
(doTocuHTE3y, a IPH MOAUXY BHIULIETECSA B aTMOChEpY;

I) ByrJlekuciuii ra3  aTMocepu  INOINIMHAETbCS Yy  HPOLECi
(doTtocuHTE3y, a TpU CHATOBaHHI OpPraHiYHUX PEUYOBHH
BUJIIAETHCS B aTMOchepy.

36. Hoorenes nos'sa3aHuii:
a) 13 IpOrpecHBHMM 301TBIICHHAM KOHIICHTpAILil KHCHIO B aTMOChepi
3emu;
0) i3 MpOrpecHBHUM 301TBIICHHAM KOHIICHTpAIlii BYTJICKHACIIOTO ra3y B
atMmocdepi 3emii;
B) 3 mi€ro GakTopiB 0i0JOTIYHOT €BOIIOILIIT;
I') 3 [IepeTBOpeHHsM OiocdepH i BIVIMBOM JHOACHKOI AisNTEHOCTI.

37. OcHOBHIMHU TIepeayMOBaMH iepexony biocdepu y Hoochepy €:

a) BHCOKHH piBE€Hb PO3BHUTKY HAayKH, BCEOIYHA OOIpyHTOBAHICTH OyIIb-
SIKOT JIFOJICHKOT JTiSTILHOCTI,

0) BHCOKa SIKiCTh XHTTS JIFOJICH Y BCiX YaCTHHAX TUIAHETH;

B) PO3BHHEHICTh 3aC00iB MacoBoi iH(opMallii i KOMyHiKaIliif;

I') HasBHICTh QJITEPHATUBHHUX TEXHOJIOTIH, JKepen eHeprii, 0co0IMBO
eexTuBHUX croco0iB ytuiizatiii eneprii CoHus;

JI) colliajibHa HEPIBHICTB JIFO/ICH Ha 3eMJTi, 1[0 BUKITIOYAE HAIIOHAITI3M,
pacusM, yOoricTs i eKCINTyaTaIito.

38. fAxi opraHi3MH y CHIIy CBOTO MeTabOTi3My BHPOOIIOTH BiTHOCHO
Oinpory OioMacy HpH HE3MIHHOMY €HEPreTHYHOMY IIOTOI Y XapuyoBOMY

JIAHII031: APpiOHI HA3eMHI CCaBLi YU BEIMUKi?

39. fki opraHi3Mu MOXYTh 3a0€3MEUUTH HAWOLIBIINN MUTOMUN BHXIiX
06ioMacH 3 OJJMHMIII TUTOIII: APIOHI YK BETHKI?

40. Sxi exocucteMH OUTBII TMPOXYKTHBHI: PO3TAIIOBaHI y MOMIPHHX
mmpoTax abo y Tpomikax? Yomy?

41. 3a paxyHOK SIKMX TIpOLIECIiB BiOYBa€TbCcs KpPyrooOir peyoBHH B
exocucTeMi?

42. Illo BinOyBa€EThCS B €KOCUCTEMI, SIKIIO Y Hil BIJICYTHI peAylleHTH a0o
ix nisutbHICTB cabo BUpakeHa?

43. 3a axux 00CTaBUH BiIOYBA€THCS HAKOIIMYEHHS eHepril y 6iocnucremi?

44. Yu MOXIJIMBO B TIPUPOAlI YMOBHO BHAUIMTH €KOCHUCTEMY, SIKa TUIBKU
BH/IUISIE €HEPTiI0 Ta HiKOJH 11 He 3amnacae? Bianosiaps oOrpyHTYHTE.
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45. B opraHi3Max SKOro piBHS €HEPreTMYHOI MipaMigu HAaKOIMYCHHS
TOKCHYHHX PEUOBHH Oye BiOyBaTHCS IIBHIIIE: KOHCYMeHTax 1-ro, 2-To, 3-T0
4u 4-ro nopsiaxy?

46. YoMy y BOJHMX OpTraHi3MiB, SIKi MalwTh BEJIHMKY KIUIBKICTh XHDY,
MIBH/IE HAKOMHMYYIOTHCSI OTPYHHI PEYOBHMHH, HDX Yy MONIOHHMX OpPraHi3MiB 3
MEHIIOIO KUTBKICTIO XKHUPY?

47. Yomy xwmki nTaxu OLMBII YyTIMBI 10 3a0pynHEHb HABKOJIUIIHBEOTO
CepeOBHIIA IIECTUIIMAAMH, HXK TPABOiqHI NITaxu?

48. CkinbKkM BIJICOTKIB €Heprii HepelaeThCcsi Bif OpPraHi3MiB OJHOIO
Tpo(ivHOTO PIBHS EKOJIOTiYHOI MipaMmily J0 OpraHi3MiB Jpyroro TpodivyHOro
piBH#?

49. [o BimOymeThbCs, SKIIO Y CTEMHIA €KOCHCTeMi 3HHKHYTh KOIHTHI
TBapnHH? UM BHHHKHE pi3ke 30uThIIeHHS ¢iTomacu? B sxomy BHIanky
BHHUKHYTb 3HaYHI 3MiHH €KOCHCTEMH?

50. 3a sixoi ymoBH Oiomaca MPOAYUECHTIB Y €KOCUCTEMI HE 3MIHIOETHCS?
Yy MOXKIIMBE TaKe SBHIIC Y pealbHUX yMOBaX?

51. 3mopgemnroiite, sk Oynme 3MiHIOBaTHCH OiomMaca TPOXYIEHTIB 3a
MOCTIHHOT MIBUAKOCTI MPUPOCTy OiomacH.

52. CTBOpiTh XapyoBUil JIAHIIOT, SIKHA CKIAMAETBCS 3 YOTHPHOX
KOMIIOHEHTIB, 1110 MELIKAIOTh B: TaWTOBIM 30HI, TYHAPOBIH 30HI, CTENHIN 30HI,
LIMPOKOJIMCTSHUX JIiCax, CABaHH, BOJIOTOTO TPOIIYHOTO JIICY.

53. CTBOpITH XapUOBHIA JIAHIIIOT, SIKUH CKJIAJIAETHCS 3 TPHOX KOMIIOHEHTIB
1 € XapaKTEepHUM ISl IPICHOBOAHOTO BOJOHMHIIIA.

54. YV nmpupomi MOXHA BHIUIMTH Xap4yoBi B3a€MO3B’S3KH, SKi
CKJIQIAIOTBCS 3 JIecATH abo Oinplne yiaHOK. UM HE CynmepednTh 1€ 3aKOHY
3MEHIICHHS €HEeprii B €KOJIOTIYHIM mipamiai BiJ 0HOTO TPOQiUHOTO PiBHA /0
Jpyroro?

55. 3anoBHITH MPOMYIICHI JAHKK Y TIMOTETUYHUX XapPUOBHX JIAHIIOTaX
OpTraHi3MiB:

a) OMHOKIITHHHI BOJOPOCTi — PauKé — ... — ... — OaKTepii;

0) JicoBi sroau — OypWid BeIMiIh — ... — TOCTpOMOp/a kada — ... —
Gakrepii;

B) ... — BEJHKa CUHUIIA — SCTPYO — ...
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56. Y nicoBiM CIIIBTOBapHUCTBI )KUBYTh TyCiHb, CHHHUIII, ITYJIiKK Ta POCTYTh
cocHU. CKIamiTh Xap4yOBHH JIAHITIOT 1 HA3BiTh KOHCYMEHTA JIPYTOT0 HOPSAKY.

57. Ha mincraBi mpaBuiia €KOJIOTIYHOI Mipamid BU3HAYUTH, CKIJIBKU
MOTPIOHO TUTAHKTOHY, 1100 y Mopi Bupic oguH Aenbdin Macorw 300 kr, sKIIO
JIQHITFOT Xap4yBaHHS Ma€ BHUIJIS/]: TUIAHKTOHH —> HEXMXKI puOU — XWXki pubu —
nenbdif.

58. Ha mincraBi mpaBuia €KOJOTIYHOI MipaMigW BH3HAYHUTH, CKUIBKH
MOTPiOHO 3epHa, MO0 Y JiCi BUPIC OJWH Myrad Macoro 3,5 Kr, SIKIIO JIAHIFOT
Xap4yBaHH] Ma€ BUTJIA/: 3¢PHO 3JIaKiB — MHIIA-TIOTiBKa — TXip —> MyTrad.

59. Ha mincraBi mpaBuiia €KOJIOTIYHOI TipaMiM BU3HAYUTH, CKIJIbKU
OpJIiB MOXE BHPOCTH NpH HasBHOCTI 100 T 371aKOBMX POCIHUH, SKIIO JAHIIOT
XapuyBaHHsS Ma€ BUTJIS: 37aKH — KOHHKH — jkabu — 3Mii — open. Baxkaru,
mo 1 open BaXuTh OJIU3BKO 5 KT.

60. Ha mincraBi mpaBuia €KOJOTIYHOI MipaMiJW BH3HAYHMTH, CKUIBKH
OpJIiB MOXe BHpPOCTH mpH HasgBHOCTI 300 T 371aKOBHX POCIUH, SKIIO JIAHIIOT
XapuyBaHHS Ma€ BHUIVIAA: 371aKM —> KOHUKM —> KOMAaxOifHI NTaxd —> Opell.
Baxkatu, 1110 1 opes BaxXHUTh OJU3BKO 5 KT.

61. Sxi 3 mepepaxoBaHUX OpPTaHI3MiB EKOCHCTEMH TAaHTH BiTHOCATH MO
IPOJYLEHTIB, IEPBUHHUX KOHCYMEHTIB, BTOPHHHUX KOHCYMEHTIiB: OakTepii
THATTS, JIOCh, SUTMHA, 3a€lb, BOBK, MOApWHA, puch? CKIAAiTh JAHIOT
XapuyBaHH 3 4 JaHOK.

62. OcHoBHMIT KaHaT nOTparuisHHSA Sr-90 y IPYHT — paaioakTHBHI OMajIH 3
atMoc(epu. SIKio HOro KOHIEHTpAIil B IPYHTI NMpuiiHATH 3a 1, TO uepe3
3MIATHICTh KOHIIEHTPYBATHCS MPHU PYycCi MO TPOGIYHUX JIaHIIOTaX KOHLEHTPALIis
Sr-90 y 3makax ckimaae Onu3bko 27 OOMHHWIB, a B M'ci oBenb Omu3pko 500
omuHNNb. OuiHite 3Mmict Sr-90 y mronei, MO Xap4yylOTBCS M'ICOM OBenb (Y
BIJTHOCHHX OJWHHMILIX).

63. Ouinite xoHuenTpauito JIJIT Ta fioro merabomiTiB y miymi, Ko ix
CyMapHa KOHILIEHTpallisi y piukoBiit Boxi nopisatoe 0,000005 mr/n, a koedimieHT
akymymsnii JAT i oro mMeTaGomiTiB y Tpo(iYyHHX JIAHIIOraX y CEepelIHbOMY
omms3bkuii 1o 100.

64. Ilpu cxupgaHHI CTIYHMX BOA Yy MOpE Bim MiNIPHEMCTB IMOOIH3Y
CToKrospMa KOHIIGHTpAIist pTyTi y Boai ctaHoBUTE 0,002 mr/i. Ilpu pyci pTyTi
1o Tpo(iYHUM JaHIoraM (TUIAHKTOHU — pauyku — ApiOHUI OKyHBb — IIyKa) i3
cepenHiM koeditieHToM akymyssiii piBHUM 10 BigOyBaeThcsi HAarpoMaKEHHS
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pTyTi B oprani3zMi. CmMeprenbHa no3a it pud craHoBuTh 20 Mr/kr. 1o Gyme 3i
LIYKOI0?

65. TIpu BUKOpHCTaHHI CIIOJIYK PTYTi K QYHTIIUAIB TpH 00pOOIi HACIHHS
BiIOYBa€ThCS KOHIICHTPYBaHHS PTYTI MO Tpo(diYHOMY JIaHIIO31: 3epHOITHI
nTaxu (romyOm) — Xmki nTaxu (ScTpyO) — BenuKi Xwki nrtaxu (0epkyT).
KoeoimienT akymynamii pTyTi y mepepaxoBaHUX BHUIIE OpraHi3MaX CTAHOBUTH Y
cepenaboMy 100. BusHaunTi KOHIEHTpAMiio PTYTi y Tl GepKyTa, y BiTHOCHHX
OJIMHUIIAX, SKIIO YMOBHO NPHUIHATH KOHIIEHTPAIIO PTYTI B 3¢pHi 32 OJMHHUIIO.

66. Ha iy3i pocte KOHIONIMHA, EHEPIeTHYHMI SKBIBAICHT SKOI JOPIBHIOE
1 miH x/[k. SIKy MakcMManbHO MOXKIIMBY KUIBKICTH HPUPOCTY Baru M'si30BOi
TKaHUHU (B €HEPreTHYHHUX OAMHUIIAX) MOXKHA YEeKaTH Y JIIOJHMHH, L0 BXWIA B
TKy M'SICO TENAT, BUPOIICHUX HA LIbOMY JIy3i?

67. CepenHst TpHUBAJIiCTh iCHYBaHHS BH/IB NIPEACTaBHUKIB (iiopH i payHu
CTaHOBHUTh 5—6 MJH pokiB. 3a octaHHi 200 MJIH pPOKIB 3HHKIO MPUOIH3HO
900000 BumiB. Y TemepilHiil yac MIBHIKICTh 3HUKHEHHS BHUIIB HAa 5 TOPSIKIB
Oinmbie, a came, 3a n00y 3HMKae 24 Bumu. OLiHITB, 32 KU MPOMDKOK Yacy
BHJOBa PI3HOMAaHITHICT Ha IuIaHeTi 3MeHmMThCs Ha 10 % 3a 30epexeHHs
CydacHoi TeHeHIIii. BifoMa KinbKiCTh BUJIIB CTAHOBUTH 1,7 MITH.

68. 3a neskuMU OLIHKaMH, Ui TOTO I00 BHUPOCTHTH AWTHHY OO0 14-
JITHBOTO BiKy, HEOOXiqHO BHpocTUTH 20 OMUKIB, HA PicT AKUX Oyle BUTPAuCHO
100 T 3emeHoi macu. KopHCTylounch HaBEeIEHUMH BEIWYWHAMY, BHKOHAWTE
HACTYITHHUH aHaJli3 1 OLIHKH.

1. Cxuiagith Tpo(iYHHUHN JAHIIOT 32 YMOBaMH 3aB/IaHHSI.

2. Slka B cepeqHbOMY KIJIBKICTh 3€JIEHOI Macu MOTpiOHA IKUTEISAM
JIHINponeTpoBChKOT 00JIACTI MPOTATOM POKY Ui 3a0e3NeueHHS 30aJaHCOBAHOTO
Xap4yBaHH:?

3. Ckimbku HEOOXiZHO 3eMeNBHHX pPecypciB oOnacTi s 3a0e3nedcHHS
JKUTEIIB XapuyBaHHIM?

B omiHkax cinij NpUAHATH: YUCENBHICTh HAceNeHHs obyacti — 3,3 MIH
0ci0; cepeIHs BpOXKaiHICTh OHONITHIX TpaB — 120 11 3e1eHoi macu 3 1 ra.

69. Sk nronMHa MOXKE 3MIHMTH EHepreTwky ekocuctemu? Hapenith
NPUKIIAIH.

70. IlpumifHATO BBaXKaTW, MmO Yy mpomeci (OTOCHHTE3y POCIHHH
HepeTBOPIOIOTH Juie 01t 1 % coHsuHOi eHeprii. Un BIMBae pemTa eHeprii Ha
¢byHKIioHyBaHHS ekocucteM? Binmosins o0rpyHTYifTe.

71. Slki pe4oBUHH OOYMOBIIIOIOTH COJIOHICTH MOPCBKOI Ta OKEaHI4HOI
BOJH, sIka MIiCTHTB 35 %o, a00 3,5 %? SIka iX poib Ui POCIMHHUX 1 TBAPMHHHUX
Oprasi3mis?
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72. IlopiBHAITE BHECOK Y enadoreHHH (GpakTop KOKHOTO 31 CTPYKTYPHHX
KOMIIOHEHTIB IPYHTY: MiHEpajbHOI OCHOBH, OPTaHIYHOi PEYOBHHHM, MOBITPA i
BOJIH.

73. Ha pi3HMX cTamisfiXx pO3KJIalaHHS OPraHiYHOTO 3aJMIIKy Y IPYHTI
MOCITIJOBHO yYTBOPIOETHCS MiJCTUIIKA, & TIOTIM TYMYC, IO MICTUTBCS Y BUTIISII
aHiIOHIB KapOOKCHIBHUX 1 ()eHONBHHUX TPyI. [loscHUTH, YoMy I'yMyC MHOJINIIye
CTPYKTYpY IPYHTY Ta iforo aepartiro?

74. lllo BinOyBaeThCA 3 OPraHIYHMMH 3aNUITKAMH TIPH HEIOCTaTHHOMY
JpeHaxi OBEPXHi, KOJIM 00MEXEHUH picT aepoOHUX PEAYLIEHTIB?

75. Buznaure, sika Oyje 4uceNbHICTh oJieHiB yepe3 1, 3, 51 10 pokiB npu
MOBHI# BiJICyTHOCTI XWKaKiB. BijoOpa3iTh 3MiHN YHCEIBHOCTI OJICHIB MPOTATOM
JTAaHOTO Tepioy Yacy rpadidHo.

76. Busnaure, ska OyJie YMCeNIbHICTH OyieHiB depe3 1, 3, 5 1 10 pokis,
SIKIO TI0YATKOBAa YHWCETbHICTH BOBKIB HE 3MIHIOETBCS TPOTITOM ITIE€BHOTO
nepiogy dacy. BimoOpa3iTh 3MiHM 4YHCENBHOCTI OJIEHIB MPOTSATOM IaHOTO
nepioay dacy rpagivHo.

77. Busnaure, sika Oyze 4MCeNbHICTH oyieHiB depe3 1, 3, 5 1 10 pokis,
SIKIO TIOYAaTKOBA YHCENBHICTh BOBKIB 3pOCTa€ IIOpiduHO. BimoOpasite 3miHH

YHCENHFHOCTI OJIEHIB POTSATOM JaHOTO Tepioay yacy rpadidHo.

78. SIk OisUTBHICTH JIIOAWMHH BIUIMBAE HA BHJIYYCHHS 1 HA HaJXOJKCHHSI
azoty y 6iocdepy?

79. OnuuiiTe OCHOBHI cXeMH KpyroBopoTy docdopy y 6iocdepi:
a) 3aranpHui MK Gpocdopy;
0) GloreoXiMiUHHM UK,
B) IHKII, IO BimoOpaxae 610XiMiYHI IEpETBOPEHHSI.
80. OmumiiTe y3arajabHEHY CXeMy KPyrOBOPOTY CIpKH.
81. OnuuriTh KPYroBOpOT OPraHivHOI PEUOBHHH.
82. OnuuiiTh KPYroBopoT BYIJICIIO Y IPUPOII.
83. OmmmriTe 0cOOIMBOCTI KPYTOBOPOTY MECTUIHAIB Y CTOSAUiil BOJOIMI.

84. Onuuite pyx eHeprii y 610JI0Ti4HUX CHCTEMaX.

85. Hanuuiite piBHSHHS XiMIYHMX peakilid Mpu (OTOCHHTE3l POCIUH Y
CBITJIOBIH 1 TeMHIH (a3ax.
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86. OmmmiTh, SK cydacHe BHPOOHMIITBO BIUIMBA€ HA HPUPOIHII
KpYroBOPOT €Heprii y reocdepi.

87. TloToku cipkH, 10 LUPKYJIOITH B atMocdepi, MiaH T/pik. H,S: Hang
okeanoM — 10, Hag cymeto — 37; SO,: Hax okeanoMm — 5,3, Hax cymero — 17,9;
SO42': HajJ okeaHoM — 2, Haxa cymetro — 2,9; S — 3,5; SO,: nornuHaHHA 3
aTMocdepu cymero — 26, okeaHoM — 25. fIki mpoliecH MOXyTb 00yMOBIIOBAaTH
YTBOPEHHS TaKWX PEYOBHH Ta iOHIB i iX HAacTymHI mepeTBopeHHA? YoMy pizko
BIZPI3HAIOTHCS JaHi HaJl OKCaHOM i Haj CyIIero?

88. KpyroBopoT cipku B OKeaHi XapaKTepu3yIOTh IOTOKH, MIIH T/pik: H,S
— 2, SO — 19'10’; xuBa opranika — 66,5; meprBa opranika — 73,0; S — 190
(pormunmit map) i H,S — 0,2'107; SO4* — 3,410°; mepTBa opranika — 13120; S —
3410 (rnmubokwuii map), oOMiHHI mporecu — ociganus — 129; migiiom H,S — 50;
migiiom SO,” — 5. [osiCHiTH BiAMIHHICTb TIPOLECIB Y GOTHUHOMY i TTHEOKOMY
mapax.

89. KpyroBopor cipku Ha CyIIi XapaKTepU3yIOTh IIOTOKH, MJIH T/piK: KUBa
opranika — 600; meptBa opranika — 5000; S — 8000; SO - 112 Mr/M3;
PIYKOBHH CTiK — 66; KACIOTHI Aot — 5. SIki mporiecn 00yMOBIIIOIOTh 1IEH ITUKIT
cipkn?

90. 3icTaBTe XapaKTEePUCTHKH HA3eMHUX 1 OKEaHIIHUX ITOTOKIB CIPKH, MITH
T/pik. Slka 9acTka TeXHOTeHHHWX BHKHAIB? HaBenmiTh mpukiIamm 3a0pyAHCHHS
CyIlIi Ta OKeaHy CipKOBMICHUMH CIIOJyKaMu. JlaHi HaBeIeHO Y TaOJIHIII.

Cyma Oxkean
PeuoBuna | Bysnkanu | TexHorenHi | Bynkanu | TexHoreHHi
BUKHIH BUKHIH
H,S 1 4 0,9 0,1
SO, 2 51 1 5
S04~ 2 26 1

91. SIxi mpouecw NPU3BOIATH O HACTYIIHUX IIEPETBOPEHb PEUOBHH Y
IIUKJI CIpKH, MITH T/piK:

H,S —» SO, - 3acBoeHHs | Bupinenns | Bunginenus
IeperBopeHHs SO, SO~ 6ioTor0 6ioTor0 6ioToro
S0~ S0~ H,S
Cyma 63 75 42 63 121
Oxean 41 22 145 72 72

92. TIosCHITH CYTHICTH TPOIECIB y UKL CIPKH, SKi TPOTIKAKOTH 32
Y4acTIO MIKpOOPTaHi3MiB:
a) H,S — S — SO,” (3ereHi i mypmypsi cipkobaxrepii);
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6) S04~ — H,S (Desulfovibrio).

93. Sk IMKJI KHCHIO TOB'SI3aHUH i3 IMKIaMM iHIMX eneMeHTiB? Yomy
HaJIXOKEHHS KUCHIO y reocepy BiJpi3HsAEThCs Bia Horo Butparu y Hii? Illo
Take AeHyAauis cymi? Uu npucKoproe ii aHTpOIIOreHHe BTpyYaHHs?

94. TIpoananizyiiTe poJib TOANXY Y KPYTOBOPOTI BYTJICIIO 32 HACTYITHUMH
JaHWUMH, THC. T/piK: moaux pociuH — 50; TBapuH — 4,1; moxeit — 0,7.

95. 3piBHAHTE 3amacH 1 MOTOKM Byriemo y Oiocdepi, THC. T/pik:
atMoctepa — 683, horuynumii map oxeany — 580—-864, riuboki mapu okeaHy —
34500, rymyc rpyHrtiB — 3060.

96. 3piBHsiiTe 3amacu a30Ty y Oiocdepi, THC. T: atMochepa — (38—40) —
105, rpynt — 280, dotnyruit map okeany — 2800, rimmOokmil map okeaHy —
36400. fxwuit 3 HUX HAHOUIBII YyTIMBHI O TEXHOTEHHHX MOTOKIB, MJIH T/piK:
3ropsiHHS nanuBa — 22,8; BUpoOHUIITBO 100puB — 41,8; Bukuam — 15,07

97. 3icTaBTe EHEPreTUYHI XapaKTePHCTHKU peakuiid HiTpudikamii i
JIeHITpUQiKarii.

98. TIpu oxeprkanHi Gpochopy MPOTiKAOTH OCHOBHA 1 TOOIYHA peaklii:
1. 2Ca3(POy), + 6Si0, + 10C ‘- P, + 6CaSiO; + 10C;
2. P4 + 6H20 e P4 06 + 6H2
Po3zpaxyiite Macy docdopy, 3aIydeHOro Y KPyroBOpoT, SKIIO BUTPAUYCHO
200 kr ByrIIento npu Buxomai 60 %.

99. OxcuIu MarHito BAKOPUCTOBYIOTH SIK JIIKAPCHKI IperapaTu:
1. aHTaUMIHUI 3aci0 MPU MiBUIICHIA KUCIOTHOCTI INTYHKOBOTO COKY
MgO(t) + 2HC1 (murynkoBwuii cik) — MgCly(p) + H,0;
2. TpH IUTYHKOBO-KHUIIKOBHX PO3JIamax
MgOs(1) + 2HC1 (muryrkoBwmii cix) — H,O,+ MgCl, (p);
3. mpu ofiepKaHHI 3yOHUX TIOMO
3MgO(t) + 2H;PO4(p) —»Mgs(PO,), () + 3H, 0.
Junsa peaxuiii  (1-3) ykaxiTh BUNAQAKH, J¢ MarHid BHUBOJAUTBHCH 13
KPYTOBOPOTY, @ [ic BBOAUTHCS Y KPYTOBOPOT.

100. TIpu onepxkaHHI OpTOGOCHOPHOI KHUCIOTH TigpaTOBaHI OKCHIH
OAPiOHIOIOTH i PO3THPAIOTH Y TOPOIIOK 3 TOJaBaHHSIM BOIH

V,05-P,05-4H,0(T) + 3H,0 Y™ 52 H;PO,(5x) + V,05-4H,0(T)V..

Jns sxoro 3 XIMIYHHMX EJIEMEHTIB Lei Tpollec O3Ha4dae 3alydeHHS Y
KpPYroBOPOT?
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101. TIIpoanamizyiite craxii BHPOOHMITBA JOOPHMBA, 3aCBOIOBAHOTO
pocirHaMH (Tepexil «ITOBEPXHS 3eMIIi — POCIIHHI» ):
Cay(PO,), — Pyd — H3PO, — PC154 — (Npch)od.
MiHepax BTpatu 5% Brpatn 20 % Brpatn 10 % rexcaxmoprpudocdasen srpatu 10 %
SIxa wactuHa BTpat (%) yka3ye Ha BEBeAeHHS (ocopy i3 KpyroBopory;
sIKa — Ha HOro 3ally4eHHs y KpyroBOpOT.

102. YV Tenepimniii wac y armocdepi mictuthes 1,210 T kucHio.
Bionoriuni motpebu HaceJCHHs TUIAHETH Y KUCHI (AMXaHHS) OIHIOIOTHCH y 2
MIpA M’/106y, a TexHocepa, CTBOPEHA JTIOAMHOIO, TOTTHHAE KHCHIO OIH3BKO
60 Mupx M/106y (6e3 06IiKy CIamOBAaHHS BUKOMHOTO maimea). lllopiuno 3a
PaxyHOK CIIaIIOBaHHS BUKOITHOTO TaiiBa B atMocdepi HakommayeTbess AC = 5
I't Byrnemro. OmiHITE IPOMDKOK Hacy, 4epe3 SKUH BMICT KHCHIO B aTMocdepi
3MeHIUTECS Ha 1 % 3a 30epekeHHs] HUHIMIHBOI TeHICHIIi PO3BUTKY JIFOJICTBA.
['yCTHHA KHCHIO TIPH HOPMATbHUX yMOBax craHoButh 0,0014 r/cm’.

103. V renepiuiHiii yac piBeHb YTBOPEHHSI KMCHIO B MPOLECi POTOCUHTEIY
omiHIeThCs B 6,8'10" Monb mopiuno. OCHOBHA Maca IbOTO KHCHIO 3B'S3y€ThCS
3HOBY y HEOpraHiyHi CIIOJIyKH B TpPOIeECi OWXaHHS >KUBUX OpPraHi3MiB i
OKHCHEHHS 3alMIIKIB X xuTTeAisuibHOCTi. lllopiuHo  3anmmaeThes
HEBMKOPHCTAHOIO HE3HAYHA YACTHHA OIOTHYHOro KHCHIO, mpuGmmsuo 310"
Monb. OmiHITE 4Yac, HEOOXITHUH JUI JOCATHEHHS Cy4acHOTO PIiBHSA BMICTY
kucuio B armochepi (1,510 1), skmo Bpaxysatu, mo Ommssko 90 %
010TMYHOTrO KHUCHIO 3aTpavyyeThCs HA IPUPOJHE HEOpPraHiYHE OKHCHEHHS
(BUBITPIOBaHHS).

104. Y cepenaboMy IpyHT GopMyeThcs 31 MBUAKICTIO 12,5 T/ra Ha ik,
IO CTaHOBUTh ap IpyHTy ToBmuHOW 0,04 cM. OtTxe, IPyHTH MOXKYTh
BUTPUMYBAaTH €pO3iifHI IPOIEeCH MiJ BIUIMBOM JIFOJMHH, IIO IPOTIKAIOTH i3
TaKOIO K MIBUAKICTIO (Y TENepilHiil yac ceperHs MIBHAKICTH epo3ii IPYHTIB y 5
pa3iB BUIIE MPHUITYCTHUMO1). 32 JaHUMHU IHCTUTYTY CBITOBOI CTATUCTHKH, IIOPIYHI
BTpATH IPYHTY 3 MOJIB JOCATarOTh 23 MipA T. BpaxoByrouu, 10 cepeaHs YucTa
NIePBHHHA MPOIYKIS 3 Ky/JIbTHBOBAHMX 3eMeib CTaHOBHTH 0,65 Kr/(MpiK),
OIIHITB, SIKYy KUIBKICTh MEPBUHHOI MPOIYKIIi MOKHA Oysio O MIOpiyHO 30upaTh
i3 IBOTO 3HECEHOro (3aryONICHOr0) eKBIBAIEHTHOTO OPHOTO INapy (TOBIIHHY
OPHOTO Iapy NpUHHATH piBHOIO 20 cM).

105. Bumicr kucuio B armocdepi cranoButh 1,1810" 1. 3eneni pocmnun
BUAULIIOTE mopiuHo 1/2500 Bim #oro kinbkocTi B atMoc(epi. OIIHUTH dYac
KpYTrOBOPOTY KHCHIO B aTMOcdepi.

106. Bmict BomsiHOTO TIapy B aTMocdepi BIAMOBIAAE y cepeTHLOMY HIapy
TOBIIMHOIO 2,5 CM, PIBHOMIPHO PO3MOAUIEHOMY IO MOBepxHi 3emii. CepemHs
MIOpiYHA KIJBKICTh OMajiB CTAaHOBHTH 65 cM. OmiHiITE Yac 00OpOTy BOAM B
aTMocdepi.
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107. OuiHiTh, Ha CKITBKM POKIB BHCTAYHUTH 3aIaciB JICOBHX MAacHBIB Ha
IUTaHeTi, SKIIO y TemepilmHiii Jac momuti BUpyOaethes 1 ra micy. Ilimoma
MaTepuKiB 3eMili CTAaHOBUTH 15,7107 KMz, a jicu 3aiiMaroThk Onm3bko 20 % ix
teputopii. IloHOBIEHHA NiciB y cepenuboMy He nepesuinye 10 % Bin miormi
3BEJEHUX JIICOBUX MACHUBIB.

108. Bumict kucHio B armocdepi nopisrioe 1,2710" 1. 3natnicts Giomacu
BUPOOIATH KuceHb craHoButh 210" T/pik. Kimekicts kucHio B aTMocdepi,
HE3BAXAIOUM HAa TPOXYKTUBHICTH OiOMAcCH, 3MEHIIYETHCS Yy CEpPeIHBOMY Ha
110" 1/pik. Po3paxyiite, Ha CKilbKH POKIB BUCTAUMTh 3aMACiB KHCHIO 33 TAKOTO
PIBHS HOTO CITOXKHUBAHHS.

109. TloTparuisiHHS BYTJIEKHCIIOrO Ta3y B atMocdepy AOPIBHIOE 7 MIIpJ
T/pik, npu BMicTi #oro y tpomocdepi 711 mupa 1. Ilpu Bimcyrnocti CO, y
Tpornocdepi cepeaHs riodanbHa TemIlepaTypa Ha IUIaHETI MOTJIa CTAaHOBUTH
255K, y Toil uac sk 3apa3 L TemiepaTypa cTaHoBuTh — 288K. 3a excriepTHUMU
OIIIHKaMH, TiBHIICHHS CEPEJHBOI TI00aIbHOI TeMIepaTypy Ha IuiaHeTi Ha 3,6
rpajgycd BHKIM4Ye TmigidoM piBHsS CBITOBOro okeaHy Ha 5 M. YkpaiHa B
cepenHbOoMy nepeOyBae Ha Bucoti 70 M Hax piBHeM Mops. Uepes sikuil mepiof
yacy JKHMTenl YKpaiHd MOXYTh TOTOHYTH, SKIIO 30epeXeThCs iCHyroua
notyxHicts BUKuAiB CO,?

110. Bumicr kucHio B armocdepi 3emi cranosuts 1,210" . 3aranbua
KITBKICTh KHCHIO, HE3BaKAOYM HA IIPOXYKTHBHICTH 0iOMAacH, y CepeIHbOMY
3MeHmyeThest 3i mBmakictio 10" t/pik. Mo ominkam ¢axisiis, mpu BMicti
KHCHIO B TOBITpi HopsAaKy 17,5 % nroquHa movHe 3aguxatucs. Yepes CKiIbKH
POKIB I1e MOK€ HacTaTH 3a yMOBU cTanocTi BuTpat O,?

111. Piuyni cBiTOBI mepeBe3eHHS HAPTH MOPCHKHUM TPAHCIIOPTOM
cTaHOBIATH 10 MITH T. 3a OLIHKaMHU E€KCIIEPTiB, Y BOJM OKeaHy MOTparuisie 10 1
% HadTH, MmO TpaHCTIOPTYeThCs. SIka muroma CBITOBOTO OKeaHy IIOPIiYHO
MOKPHUBA€EThCS  IDTIBKOIO Ha(TH TOBIMHOIO | MM, SKIOIO TYCTHHA
HadTOmpoaykTis cTaHoBuTH 0,87 T/M°. [ToBepxHs CBITOBOro OKeaHy 3aiimace 2/3
BiJ] IUTOIII 3€MHOT KyJIi, a pajaiyc 3emi gopiBHIoe 6 370 kM.

112. V Bomoiimu kpainm Oyno ckuayto 20,5 KM® CTI4HHX BOJ,
3a6py/HEHNX HAJ MPUITYCTHMI HOPMH, Ta 8,1 KM HEOUYMIICHHX CTIYHHX BOJ.
Jlnst posBenerms | M° 3a6py/IHEHNX CTiYHHEX BOJX MOTPIOHO y cepemupomy 20 M°
MPUPOJHUX BOJ, a JUIS HEOUMINEHHX CTIYHHX BOX — Y CEpelIHBOMY Yy 5 pasiB
Oumpmme. OTIiHITH, sSKa YacTKa MPUPOTHUX BOJ BHYTPINIHIX BOJOWM 3a3Haia
MPSIMOTO aHTPOTIOTCHHOTO BIUIMBY, SIKIIO CEPEIHBOPIYHHH CTiK OCTaHHIX
cranoBuTh 4700 KM,

113. Ha aymky daxiBuis, 3 HadTH, 1110 MOTpanuia y Boay (rycTiHa HadTH
nopisrioe 0,87 T/M”), TiNBKH 55 % BHMAPOBYETHCS 1 GIOXIMIYHO PO3KIATAETHCS
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3a mepiny 100y, a Hadra, mo 3amumunacs, — 45 %, gerpaaye MOBHICTIO JIATIE 32
10 pokiB. ¥V cepenapboMy y CBITOBHIA OKeaH IMOPIYHO HAIXOIUTH 2,3 MIIH TOHH
HadTi. OUiHITH KUIBKICTh HAPTOMPOAYKTIB, 10 HAKONMHUYYHOThCA Y CBiTOBOMY
OKeaHi 3a pik.

114. TlpuBeniTs MOPIBHIBHY XapaKTEPUCTUKY IOHOBIIOBAHUX IDKEpEI
eHeprii, OCHOBHI €HEpreTHYHI CITBBITHONIEHHA Ta EHEPreTHYHHI pecypc
KOXXHOro Jukepena. OIHITP MEpPCHEKTUBH BHKOPHCTaHHS y Mail0yTHEOMY
KOKHOTO 3 MOXJIBUX TIOHOBIIOBAaHHX JKEPEN CHEepTii.

115. Il{opiuni BTpati 0GPO6IIOBAHIX 3eMelb cTaHOBIATE 50000 kM”. Ha
YacTKy CUIBCHKOIOCIIONAPCHKUX YIillb NoBoxuThbes Oim3bko 10 % Bin ychoro
3emenbHOro  Qonmy tuiaHetw.  [limpaxyidTe, 4epe3  CKUJIbKH  POKIB
CIJIBCBKOTOCIIOJIAPCHKI  YTiA/iE MOXYTh JerpajyBaTH IOBHICTIO. B omiHkax
HOPUHHATH, IO pajiyc 3eMii cTaHOBHTH 6370 KM, a Ha 9aCTKY CYIIIi JOBOJHUTHCS
1/3 Bix yciei momi moBepxHi 3emMti.

116. CsiToBuii BHIOOYTOK HaTH CTaHOBHTH ONM3BKO 3 MIPX T.
PosBigani 3amacu HadTH OLIHIOWTBCA B 125 MipA T, a HEpO3BiJaHi 3amacu
MPOTHO3YIOThCS NMPUOJIM3HO HA Takomy K piBHI (125 mapxa T). OuiHiTE CTpOK
BUYEpIaHHS BUKOMHOI HA(DTH y MPUMYIICHHI, IO NPUPICT piBHSA 1 BUAOOYTKY
BIATIOBiZa€e TEMIaM MPUPOCTY HACENIEHHS, TOOTO 2 % IOpiYHO.

117. locTymHi CBITOBI 3amacH HalBaXIMBINIMX MIiHEPAIBHHUX PECypCiB i
MIBUZIKICTB 1X crioxkuBaHHA y 1990 p. HaBeneHi HipkYe y Tabmumi. OMiHITE CTPOK
iX BHYEpIAHHsS y NPUIYLNICHHI, IO MPHUPICT IIBHJIKOCTI BHIYYEHHS PECYpCiB
JIOPIBHIOE IPUPOCTY YUCENbHOCTI HaceJaeHHs — 2 % Ha pik.

Bun pecypey | 3amacu, mupa T | CnoXmBaHHS, MIPA T/pik
Byrims 6 800 3,9
Hagra 256 3,5
la3 280 1,7
3amizo 12 000 0,79
docdop 40 0,023
AsroMiHii 12 0,016
Minp 0,60 0,008
uuk 0,24 0,006
CBuHEIb 0,15 0,004

118. Tlpu 3arabriii miomti cymr, pisHiit 146 MaH kM”, GOHI MOTEHIIHHO
NPHAATHEX MiA PULTIO 3eMenh cTaHoBMTH 30 MiuH KM’. VY TemepimmHiii uac
e(heKTUBHO eKcIyaryeTbest O0mu3bko 17 % miei teputopii. llopiuni BTpatu
06POGITIOBAHIX 3eMelb CTaHOBIATH 10 70000 kM”. 3 1 Ta pimTi MOXHa YMOBHO
onepxxyBatu 70 30 IIeHTHEPIB 3epHa, a /iy 3a0e3neyueHHs O6iooriunux norpeod 1
JIOAWHI TPOTATOM POKY HOCHTH 1 T TpoaoBoibuoro i ¢QypaxkHoro 3epHa.
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Po3paxyiite KiTbKiCTh IOAEH, SKIX MOXHA 0yi10 6 3a0e3MeUnTH XapuyBaHHIM 3
JerpaioBaHuX 3a ocTaHHi 10 pokiB 3eMeb.

119. 3 HaBejeHUX HWXKYE JAHUX OILHITH, HA CKIIBKH POKIB BHUCTAYUTh
pO3BigaHUX 1 mependavyyBaHHWX, TOOTO TOTEHIIHHMX, 3amaciB BHUKOIHOIO
MaJIMBa, SKIIO BUTpaTa NajJuBa MOPiYHO OyAe 3pOoCcTaTH 31 IBUAKICTIO IPHPOCTY
piunoro cnoxwuBanag 0; 1; 2; 3 1 5 %? CBiToBi 3amacy BHKOIHOTO ITajHBa
HaBeIeH y TaOIHII.

By manuBa PosBinani IToTenmiiini
3amacu 3amacu
Hadra, mapx 6apemnis 922,1 375
I'a3, Tpun xy6. ¢yTiB 30 800 35200
Kawm'ssHe Byrimis, Mapa T - 10 125

120. lopiuni motpebu y xucHi CIIA omintoOTECS y 25 Mitpn T. OMiHITS,
Y{ BIAINOBIZA€ I BEJIWYMHA BITHOBIIOBAJIBHIA MOMIMBOCTI I1X BJIACHOI
teputopii, skiio Bes tepuropis CIIA cranoButh 9,363 MIH KM, IPHYOMY
mwioma jicy — menme 20 %, a 1000 ra micy nmpoxykye 10 12 T kucHI0 Ha 100y ?

121. Piunmii cTik npicHoi Bomu cTaroBuTs 32000 KM, 2 CyMapHHUii pidHuii
B0/103a0ip CTaHOBUTH (IO CTATTSX): IJIS MPOMHCIOBUX mijed — 205 KM int
TerioeHepreTuku — 240 KM3; JUISL CiTbchKOTO TocmomapcTea — 4200 KM3; IS
KOMYHAIBHOIO BOIOCIOKMBAHHS — 920 KM’; XiMiuHO 38'A3yeThes — 100 kM.

1. OuiHiTh, KU BiZICOTOK BOJM ific HA OCOOUCTI TOTPeOW JIOACTBA i3
3araJlbHOr0 BOJOCHOXHBAHHS, SKIIO H00OBa OiojoriuHa Ta ririeHiyHa norpeba
OJIHIET JIFOJIUHA CTAHOBUTH MPUOIU3HO 35 1.

2. PoszpaxyiiTe TpPOMDKOK 4acy, 4dYepe3 SKUW JIFOJCTBO IOYHE
BHKOPHUCTOBYBATH BECh PIUHUM CTIK BOIM, SKIIO TEMIH POCTY BOAOCIIOKUBAHHS
CKIAAYTh 5 % y cepemHpoMy y CBiTi a0 12 %, K y pO3BUHEHHX KpaiHax.

122. OwiHiTh CTPOK 3HUKHEHHS JICOBHX MACHBIB Y TIIOOATBHOMY
Macmitabi. B ouinkax npuiiHsaTu: paaiyc 3emui 6370 kM, cymia 3aiimae 30 % Bin
yciei moBepxHi 3emuti, cepenHs mioma JiciB — 25 % cymi. IlIBuakicts
3HUKHEHHS JIiciB cTaHOBUTH 0,8 Ta/C i3 ypaXyBaHHSIM MOHOBJICHHS.

123. TlepeTBOpeHHS POMIOYHMX 3€MeNlb y IycTelNi ime 31 mBHAkicTio |
ra/XB, a MBUIKICTh 3HUKHEHHS JIICiB 3 ypaxyBaHHIM IIOHOBIECHHS CTaHOBHUTH 0,8
ra/c. Tepuropis cymm, HpugaTHa JUIi TPOXHBAHHS JIIOACTBA, OIHIOETHCS
npu6au3Ho y 100 M kM”. Uepes sKHil MPOMIKOK 4acy HACEICHHS IIIAHETH
BHYEpIIAE BCl 3eMEJbHI pecypcu?

124. TTiniOpaTy 10 TEpMiHiB iX BU3HAYCHHSL:

1. Biocgepa — 1 ... pi3HI pEYOBHHH, IO YTBOPIOIOTHCS B PE3YNbTATi IisIIBHOCTI
2. Exooris — JIFOJIMHHU 1 TOTIM HAJXOIATh y HABKOJMIIHE CEPEHOBHINE, OCKIIBKH
3. Bux— HE BUKOPHUCTOBYIOTBCS 200 HE MepepoOISIFOTHCS JIIOAUHOKO.
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map —

BHUTIK —

KpH3a —

4. 3a0pyqHeHHS —
5. BogoHocHwmit

6. Bukun, Buxiion,
7. Exonoriuna
8. Bumupanas —

9. Eposis 1pyHTY —
10. Bigxomu —

2... yacTuHa 3eMili, IpUIaTHA [yl iCHYBaHHS JKUTTS a0 BCI ICHYIOUi
JKUBI ICTOTH pa3oM 3 IXHIM HABKOJIMIIHIM CEPEIOBUIIIEM.

3... OISUIBHICT JIIOZIMHM, SKQ HEraTHMBHO BIUIMBAE Ha HABKOJIMILIHE
CepeloBHIIIE.

4... CYKyIIHICTh OpraHi3MiB, IO MalOTh CHUIbHI PUCH Ta CILUJIbHY
Ha3By.

S... HayKa MpO B3a€EMO3B’S30K MDK IKUTTSIM Ta (Pi3HUHHM
HaBKOJIUILIHIM CEPEIOBUILIEM.

6... pyliHyBaHHS IPYHTY 3 NEPEHECEHHSM HOro 4acTUH (BOJOI0 UM
BITPOM) 3 OZHOTO paiioHy B iHIII MicIIA.

7... TIOBHE 3HMKHEHHS INPEICTAaBHUKIB IEBHOIO BHJY POCIMH YU
TBapvH Ha 3eMIIi.

8... PEYOBHHHM, 1[0 MOTPAIUIAIOTH JO HABKOJIHIIHBOTO CEPEeIOBHINA
(3BM4aiiHO y Bomy ab0 MOBITPs) BHACTIJOK IPOLIECiB BUPOOHHUITBA
a00 OYMCTKH.

9... BeJIMKA KIJIbKICTh MiA3€MHOI BOIU.

10... cepiio3Ha HeraTWBHA CHUTYallisl Y HABKOJHMIIHbOMY CEpEIOBHIIL
(Moxe OyTH CIIpHYMHEHA JFOABMHU (BEIUKUI BHIMB Ha(QTH y MOpe)
a00 3yMOBIIIOBATHCS NPUPOJAHUMHU KaTakili3MaMu (BHBEP)KEHHS
BYJIKaHY).

125. PospaxyiiTe 4McTy MPOIYKI[iFO BUIIMX BOJHUX POCIUH. BapianTu
BUXITHUX JAHUX JUIS PO3PaxyHKy HaBEJICHO y TaOJIHII.

Ne Bap 1

2

3 4 5 6 7 8 9 10

By, /M | 1'10°

210° | 310° | 410° | 510° | 610 710° | 810° | 910° | 10'10°

By, oM | 410°

410° | 410° | 4,510° | 4510° | 4510° | 4510° | 510° | 510° | 510

126. Po3paxyBaTH NEepBUHHY MPOIYKIiIO THifcucTeM mepe ¢GiToHy Y
CIIBTOBAPUCTBAX BUIIMX BOJHHUX POCIIMH JIITOM, BECHOI Ta BOCEHHU. BapiaHTu
BUXIJHHUX JaHUX HABEJCHO y TaOmuIIi.

Ne Bap

1

2 3 4 5 6 7 8 9 10

= i
B33 . /™M

1000

1500 | 2000 | 2500 | 3000 | 3500 | 4000 | 4500 | 5000 | 6000

127. P0o3B’sKiTh €KOJIOTIYHUI KPOCBOP/I.

1. 3aKOHOMIpHICTb, 3TiHO 3 SKOK KiJBKICTh POCIMHHOI PEUYOBUHH, IO
CITy’)KUTH OCHOBOIO JIAHIIIOTa XapyyBaHHS, MPHUOIU3HO BIECATEPO OibIIe, HiXK
Maca pOCIMHOITHHAX TBAPHH, i KOKHHI HACTYITHHI Xap4oBHil PiBEHb TAaKOX Ma€e
Macy, BIECATEepPO MCHIITY.

2. 3IaTHICTH JO BiJHOBJICHHS BHYTPINIHBOI PIBHOBAard IICJS SIKOTO-
HeOyb IPUPOTHOTO 00 AHTPOMIOTEHHOT'O BILIUBY.

3. TlpupoaHuii pO3BUTOK CTIHKOI EKOJIOTIYHOI CHUCTEMH, 3AaTHOI /0
YPiBHOBaXXCHHS, SIKE IIPOXOIUTh Y KiJIbKA €TaIiB MPOTATOM JIECATKIB POKIB.

4. Tlomymsiiisi, BUAOOYTOK OCOOMH SKOi €KOHOMIYHO BHIIPABAaHUH 1 HE
MIPUBOJUTE JI0 MiAPHBY 11 pecypciB.

5. OnHa 5aHKa y JAHIIO31 XapdyBaHHS, MPEICTaBJICHA IPOTyLIEHTaMH,
KOHCYMEHTaMH a00 peyIIecHTaMH.
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6. TUMYacOBUI CTaH HOIMYJIALIi, TPU SKOMY KUTBKICTh OCOOMH MEpPEBUIIYE
BEJINYHHY, BIIIOBIHY 0 YMOB HOPMaJIBHOTO iCHYBaHHS.

7. Tlomynsuisi, YUCENBHICTh BHIIB $KOi 3HHU3MJIACS 10 TNPUIHITOTO
MIHIMyMY.

8. Opranizailis 3aX0/1iB MIOA0 PO3MOALTY YHCIa OCOOUH NUIIXOM IXHBOTO
BUHHIIIYBaHHS 200 PO3BEICHHS.

9. 30impmieHHS a00 3MEHIICHHS 4YHCIAa OCOOWH Yy MOMyISmii, ske
BimOyBa€eThCA Y 3B'I3KY 31 3MIHOIO CE30HY, KIIIMATHYHUX YMOB, YPOXKAI0 KOPMIB,
CTUXIITHUMH JIXaMHL.
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POJLI II
OLIIHKA SIKOCTI
HABKOJIMILIHHOI'O CEPEIOBUILA

Hanmpukinni XX cr. cepel €KONOTIYHMX YHHHUKIB, SKi BH3HAYalOTh
yMOBH (DyHKITIOHYBaHHS €KOCHCTeM 1 Oiocdepn y IiyioMy, HAHIOTYXHIMINM

BUSIBUBCA KOMIUICKC AHTPOIIOICHHUX YUHHUKIB

CyKyHHiCTL HCTaTUBHHUX

BIUIMBIB Ha JOBKIJIJIA BCiX BUAIB JIOICHKOI JiSIBLHOCTI.

3a0pynHEeHHs KacH(BiKyIOTh 32 rady3eBUM IIPUHIUIIOM: 3a0pyIHEHHS BiJ|

aBTOTPAHCIIOPTY, 00’ €KTIB EHEPreTHKH, KOHKPETHUMH BHJIAMH ITPOMHUCIIOBOCTI,

CIJIBCHKOTOCIIOIAPCHKOTO BUPOOHUIITBA, BIHCHKOBOI AisTbHOCTI TOIIO (pHC. 2.1).
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2.1. Tinpocdepa

Bona — me HaMOLIBIT PO3MNOBCIOKEHA Ta HAHHEOOXigHIIIA peYOBHHA HA
3emii. Bona 3abesnedye icHyBaHHS BCiX OpraHi3MiB, BH3HAa4Ya€ KIIMaT Ta
morojy Ha IUiaHeTi. Boma — ocHOBa PO3BHUTKY 3eMJICpOOCTBa, CHEPreTHKH Ta
PHOHOTO rocronapcTsa, 0e3 Hel HEMOXKITHBHI OOYT Ta BiIIOYHHOK JTIOANHH.

Tigpocheporo Ha3MBarOTh BOAHY OOOJIOHKY 3eMJi, sika SBJISE€ COOOIO
CYKYITHICTh OKEaHiB, MOPIB, 03€p, PiYOK, BOJOWMHUII, OOJIT, MiJ3EMHUX BOJI.
3aranbHa KUIBKICTh BOIM Ha 3emu ckiamae 1366 MIH kM (Tabmn. 2.1). 3aranpHa
IUIoIa OKeaHiB Ta MOpiB y 2,5 pasu mepeBuulye Teputopiro cymi. Cepems
rmubuHa Bcsoro CBITOBOTO OKeaHy AopiBHIOE 3704 M, a HaiOinbmia — 11034 M.
Ha 75 % tioro mumomni nepeBaskae riauouaa Bix 3000 g0 6000 M.

Tabmuus 2.1. — 3anacu Bogu Ha 3eMui.

006’em, Jlonst cBiTOBHUX 3amaciB, %
Tun Bogu THC. KM Bin 3araasHux Bin 3amacis
3ar1aciB BOAU MPICHOT BOJIH
CBITOBMII OKeaH 1338000 96,50 —
ITinzemHui Boau 23400 1,70 -
B T. Y. IIPIiCHI 10530 0,76 30,10
JIbomoBukH Ta cHbKHUE | 24064,10 1,74 68,70
MTOKPHUB
TTig3eMHi TOIOBUKHN 300 0,022 0,86
Boau o3ep 176,40 0,013 -
mpicHi 91,00 0,007 6,26
COJIOHI 85,40 0,006 -
Bomu 6omiT 11,47 0,0008 0,03
Boau y pycnax pik 2,12 0,0002 0,006
Bionoriuna Boga 1,12 0,0001 0,003
Bona atmochepHa 12,90 0,001 0,04
BaranbHi 3amacu Bogu | 1385984,61 100,00 -
[IpicHi Bogn 35029,21 2,53 100,00

Bopma, ska momaeThCsl CIIOKMBady, IMOBHHHA OyTH 3axHIIeHa Bif
BHAMIAIKOBOrO  ab0  cHCTeMaTHYHOro  3a0pyaHeHHs.  SIKicTh  BoaM
XapaKTePHU3y€eThCsl CKJIAJIOM Ta BIIACTUBOCTAMHM. ICHye IeKiibKa ITOKa3HHKiB
SKOCTI Ta CKJIaJly BOJIH:

v/ GakTepioNnoriuHi MOKa3HWKKW BOAM (3arajbHa KiNbKICTH OakTepiil Ta
KIUTBbKiCTh OaKTEpiil KMITKOBOI MAJIMYKK Y 1 MJI BOJIN);
MMOKa3HUKU TOKCHUYHHMX XIMIYHMX pe4oBUH (Oepuiiii, MOIiOmeH, MU SK,
HITpATH, MMOJIIaKpHIIaMijl, CBUHEIIb, CEJICH, CTPOHIIIH, paiii);
v’ (izuuHi MOKa3HUKY (3amax, MPHCMAaK, KOJIip, MyTHICTB);
v’ XiMiYHi IOKa3HUKH.

v
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JorycTiMi KOHIEHTpamii XIMITHHX PEYOBHH, SIKi MOTPAIMIN Yy BOXY, HE
MOBUHHI MEpEeBUINYBAaTH HOPMH, BCTaHOBJCHI MIHICTEPCTBOM OXOpPOHH
310poB’s (Tabm. 2.2.).

Tabmuis 2.2. — JlomycTuMi KOHIIGHTpaii y BOAI XIMIYHUX PEUOBHH

[TokazHuku KonneHrpartisi, Mr/a
Cyxuil 3aJIHII0K 1000,00
Xnopuau (CI) 350,00
Cynbdaru (SO,Y) 500,00
3amizo (Fe**, Fe’") 0,30
Mapranens (Mg®") 0,10
Mins(Cu*") 1,00
3araibpHa )KOPCTKIiCTh, MI'-€KB/JI 7,00

2.1.1. Anani3 sikocti Boau. Kucenb y npupoaHux Bogax.
YcyHeHHSs KOPCTKOCTi BOIH

OCHOBHMM OKHCHHKOM Yy TPHPOZHUX BOJAAX € PO3YMHEHHUH KHCEHb.
OCHOBHHMM KaHAJIOM HaKOIMHMYEHHS KHCHIO y BOJI € PO3YMHEHHS aTMOC(HEPHOTrO
KHACHIO (y TepIIoMy HaOJIDKEHHI MPOIeC PO3YMHEHHS MiJIKOPIOETHCS 3aKOHY
I'enpi), a He peakmiss (OTOCHHTE3y 3elleHHX BojopocTeid. Jlns omiHku
MaKCHUMAJIbHO MOJXJIMBOI KOHIICHTpAIlil PO3YMHEHOTO KHCHIO Y BOJi 3a MEBHOI
TEMIEepPaTypH Ta BiAMOBIMHOT KOHCTAHTH ['€Hpi IJIs1 PO3UYUHEHHS KHUCHIO, SKIIO
JIOJNIsl KUCHIO y TOBITpi (a) ckiamae 0,21, Horo monekynsipua maca (Mr) — 32
r/monb, a armocdepuuii Thck (P) — 101,3 kIla, HeoOXimHO 3acTOCOBYBaTH
HACTYIHY (HOpMYyIIy:

C(03)aq = P'1000a K Mr(Oy).

Iix wac dQorocunTesy  BiNOYBAaeThCS  HApOIIyBaHHA  Oiomacu
(iTOITAaHKTOHY, 1 HAa po3KJIafaHHA | MoJeKynH (iTOIUIaHKTOHY HeoOXimHo 138
MOJIEKYJI KUCHIO BIATIOBIHO 3 PiBHSHHAM peaKLii:

Cr06H2630110N16P + 1380, — 106CO, + 16 NO; + HPO,” + 122H,0+ 18 H'.

MoxHa 3p0o0UTH BHUCHOBOK, 110 Ha OKMCHEHHS KOXKHOTO HaUIUIIKOBOTO
Kiorpamy (iTOIJIAHKTOHY BUTpavaeThcst 1,23 Kr po34MHEHOro KHUCHIO. Lls
KIUJIBKICTh KUCHIO Oy/ie BUITy4aTUCh 3 00’ €My BOIU BOAOMMHU. TOMY Ha/JIMIIKOBA
MPOXYKTUBHICTh BOAOWM Ta BOXOTOKIB MpPH HAAJIHIIKOBOMY BMICTi GiOT€HHHX
CJIEMEHTIB y BOJI Ta MiHIMabHa KOHIICHTPAIil PO3YMHEHOTO KHCHIO
MPU3BOIUTH N0 eBTPo(diKyBaHHS MPUPOTHHUX BOA. Lle HAOYHO TPENCTABICHO Y
Tabmn. 2.3.

SIKIIO y 3aMKHYTY BOJOMMY TOTPAIUISIIOTh OpraHivHI 3a0pynHIOBadi, TO
OCHOBHUM KaHQJIOM iX BHUBEACHHs € OioXiMiyHe OKHCHEHHs. KoHueHTparis
OpraHiyHUX CHOJYK Yy BOJI XapaKTePU3YEThCS BEIUYMHOK OiOJOTIYHOTO
cnoxxuBaHHsl kucHio (BCK).
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Tabmms 2.3. — @ikcoBaHi kaTeropii TpogidHOro cTaHy

Tpodismmii (?epegﬂﬂ Bwmict xnopodiny «Ay, Mr/i
KUIBKIiCTD
CTaH dbocdopy, mr/n Cepenne | MakcumanpHe
YnpTpaoairorpogHuit <4,0 <1.0 <25

OumnirorpodHuit <10,0 <25 8,0
MeszoTpoduuii 10,0-35,0 2,5-8,0 8,0-25,0

EBTpodHmii 35,0-100,0 8,0-25,0 25,0-75,0
Tineprpodnwuii > 100 >25,0 >75,0

BCK — KiJBKiCTh KHCHIO, BUTpadeHa Ha acpoOHE 0ioXiMiYHE OKUCHCHHS
IiJ Ji€F0 MIKpOOPTaHi3MiB 1 PO3KIIAJaHHS HECTIHKWX OpPraHiYHHX CIOJYK, IO
MICTSTBCSI Y TOCIIIPKYBaHIi BOJI.

Jnst [okepen HeHTpaTi30BaHOr0 TOCHOAAPCHKO-MMUTHOTO BOAOMOCTaYaHHS
Ta BOJHUX 00'€KTiB, BHKOPUCTOBYBAHHX y pudorocnogapcbkux MsiX, BIIK  opye
NOBUHHE TepeBumyBat 3 Mr O/, Ui BOXOHM KyNbTYpHO-IIOOYTOBOTO
BOJOKOPHUCTYBaHHA — 6 Mr/I. BinmoBimHO, TPaHUYHO MOIYCTHMI 3HA4YEHHS
BIIK;s mist TX sxe BOJOHM piBHI IPUOIN3HO 2 MI/T 1 4 MI/I.

Boau BomoliMuIna 3aBXOM  MICTATH JEsIKy KUIBKICTh OikapOoHaTiB
kanbiito Ca(HCOs;), i marnito Mg(HCOs),, mo o0yMoBIOIOTE 11 KapOOHATHY
JKOPCTKICTh. BHachifok rifpomnizy OikapOOHATIB YTBOPIOETHCS HAIHIIOK
TiIpOKCUIBHUX 10HIB (B pe3ynbpTati 4oro pH Boan Moke IepeBHIIyBaTh 7), II0
JI03BOJISIE HEUTpaIi3yBaTh JedKy KiNbKiCTb KHCIOTH. [IpuKkiaay peaxmiit:

2Ca(HCOs), + 2H,0 « Ca(OH), + CaCOs + 3H,0 + 3CO,
Ca(OH), + 2HCI « CaCl, + 2H,0
CaCO; + 2HCI «+ CaCl, + H,O + CO,
CyMapHa peak1ist [bOTO HPOIECY Ma€ BUTIISA:
> 2Ca(HCOs), + 4HCI1 <> 2CaCl, + 4H,0 + 4CO,

Hnst minrpumkn  GikapOOHATIB  y  PO3YMHEHOMY CTaHi  HEoOXinHa
IPHUCYTHICTh Y BOJi PO3UMHEHOI 6OPHOI ByIJICKHCIOTH. [i HASBHICTH 03BOMIAE y
CBOIO 4epry HEHTpasli3yBaTH BiNOBIAHY KUIBKICTH JyTy. HelTpamizamis myry
MOXe BigOyBaTHCS 1 3a paxyHOK OikapOOHATIB Micis IXHBOTO TiAPOINI3y
BHACIIZIOK YTBOPEHHS KapOOHATIB, III0 HE MiINAIOTECS TiPOITi3Yy:

4Ca(HCOs), + 2H,0 < 2Ca(OH), + 2CaCOs; + 4H,0 + 6CO,
C02 + 2NaOH < N32CO3 + HzO
Ca(HCO;), + 2NaOH « Na,CO; + CaCOs + 2H,0
Ca(OH)z + C02 Ad CaCO3 + HQO
Ca(OH), + Ca(HCOs), <> 2CaCOs + 2H,0
> 6Ca(HCOs3), + 4NaOH < 2Na,CO; + 6CaCOs + 8H,0 +4CO,

TakuM 4MHOM, BOJIa BOJOHMHMII Ma€ OJHOYACHO 1 JIy>KHHH, 1 KHCIOTHUI
pes3epB, IO MO3BOJIIE HEWUTpali3yBaTH KHCJIOTH 1 JIYTH, IO HAIXOAATh Y
BOJOIIMY pa3oM i3 BHPOOHMYMMH CTiYHMMH Bojamu. lle Mae Bemuke
€KOHOMIYHE 3HaUeHHs, TOMY IO JI03BOJISIE Y ESIKUX BUMAJKaX BiAMOBUTHCS Bif
crieriaibHOi 00POOKHU CTIYHHX BOJI IO BUITYCKY iX Y BOJIOWMY.
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3ajexHICTP MDK aKTHBHOIO pEakIi€lo BOAM 1 BMICTOM Yy Hiit

0ikapOOHATHOI Ta BUIBHOT BYTJICKHCIIOTH BUPAYKAETHCS PIBHIHHAM:
pH =652 - lg@,
(€CO,);
ne 6,52 — 3HaYeHHS HeTaTHBHOTO JIoTapr(Ma KOHCTAHTH ANUCOIIAIIi{
6ikapoonaty (K =3107);
C(CO,). — KOHIIEHTpaIlisl BUTbHOI BYTTICKHUCIOTH;
C(CO,)s — xoHIIEHTpALlisl OiKapOOHATHOT BYTJIEKUCIIOTH.

IIpu po3paxyHkax HEHTpaTi3yrO40i 3MATHOCTI BOAOHMHU CJIi/I ypaxoByBaTu
HopMaTHBHI JaHi «[IpaBUi OXOpPOHHM MOBEPXHEBHX BOJ BiJ 3a0pyaHEHHS
CTIYHUMH BOJaMK», € 3a3HaueHo, mo pH Boau BomOHMH HE IOBHHHO
nepeBuuryBatu 6,5 + 8,5.

Po3pi3HAIOTE THMYAcOBY JKOPCTKICTH (KapOOHATHY), Ta IOCTIHHY
KOpPCTKICTh  (He KapOoHatHy). TumuacoBa JKOPCTKiCTH  0OyMOBIEHa
MPUCYTHICTIO 'y BoAi rigpokapOoHariB kanpuiro Ca(HCOs), 1 MarHio
Mg(HCO;),. TlocriliHa >KOpPCTKICTH BOAM OOYMOBJIEHa TPUCYTHICTIO ¥y
BoJi cynb(aTiB, xJopuaiB kanklito i MarHito (CaSOy4, CaCl,, MgSO,4, MgCl,).

Hast YHCETBHOTO BUPaKCHHS HKOPCTKOCTI BOIH
BKa3yIOTh KOHIIEHTPAIIO y Hilf KaTiOHIB KambIifo i MarHifo. Ha mpakTumi ms
BUMIPIOBAaHHS JKOPCTKOCTI BOAM YACTilllé BUKOPUCTOBYIOTHCSA — OJMHUII
BUMIPIOBaHHS — MMOJB/JI a00 HOpManbHa KOHIICHTpAlis 10HIB KalbIIO 1
MarHilo, Ky BHPaXaroThb y Mr-ekB/l. OJUH Mr-eKB/I BiAmNoOBimae BMicTy y 1
mitpi Bomm 20,04 mimirpamis Ca>" a60o 12,16 minirpamis Mg”" (po3paxoByeThcst
LUIIXOM JIUJICHHS aTOMHOI Macd Ha BaJICHTHICTh). TakUM YHUHOM, >KOPCTKICTh
MOKHA PO3paxyBaTi 3a (GopMyJIaMu:

[ca*] , [re*]

20,04 0 1216

abo
K, = 1% .1000
5 Mco,w' ! VH20

e [Ca*'], [Mg*'] — KoHIIeHTpaLis y MI/7T iOHIB KaJIbIifO Ta MArHIIO
BiIIOBIHO;
Mconi — MOJISIpHA Maca COJi KalbLilo abo MarHiro, I/MoJb;
Vino — 06°eM BoaH, 11 260 M.

3a BEIMYMHOIO 3araibHOI )KOPCTKOCTI PO3PI3HSAIOTH BOMIY:

nyxe M’sky (0—1,5 mr-exs/n);

MKy (1,5-3,0 mr-exs/n);

cepeHboi kopeTkocTi (3,0—4,5 Mr-exs/n);

JIOCHUTB KOPCTKY (4,5—6,6 Mr-exB/m);

KOpCTKY (6,5—11,0 Mr-exs/mn);

JIy’Ke KOpCTKy (Oinbmmre 11 Mr-exs/m).

OCHOBHUMH METO/IaMH YCYHEHHSI dKOPCTKOCTI BOJIM € HACTYITHI:

AN N N N NN
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1. YcyHeHHs THMYacOBOT >KOPCTKOCTI:
— BaIHSAHUN METOT
Ca(OH), + Ca(HCOs), <> 2CaCO; + 2H,0
Ca(OH), + Mg(HCOs), <> 2CaCO; + Mg(OH), + 2H,0
— HaTpiEBUIA METO
Ca(HCO;), + 2NaOH « Na,CO; + CaCO; + 2H,0
Mg(HCO;), + 2NaOH « Mg(OH), + 2Na,CO; + 2H,0
— COIOBHM METOI
Ca(HCO3)2 + NaQCO3 Ad CaCO3 + 2NaHCO3
Mg(HCO;); + 2Na,CO; «+» MgCO; + 2NaHCO;
2. BusHaueHHs MMOCTiIHHOT >KOPCTKOCTI:
— COJIOBUHA METO/I;
CaSO4 + N32CO3 A CaCO3 + Nast4
MaSO4 + N32C03 d MgCO3 + Nast4
— ¢ocharuuit mero:
3C3SO4 + 2Na3PO4 Ad Ca3(PO4)2 + 3NaQSO4
3MgSO4 + 2Na3PO4 > Mg3(PO4)2 + 3N32SO4

2.1.2. TexHoreHHuii BILTUB Ha rigpocgepy

[Tpob6nemu, moB’s3aHi 3 Tigpocdeporo, 3yMOBIECHI OpakoM HpicHOI BOIU
JUIL TIOTpeO JIIOJCTBA, a TaKOXK ii 3a0pyAHEHHSM, MOPYIICHHSIM MPUPOIHUX
KPYTOBOPOTIB Ta 3MEHIIEHHSM IPOAYKTUBHOCTI BOJHUX €KOCHUCTEM.

IIpuponHi BoAM MarOTh XIMIYHMN CKJIaa, IO (GOPMYEThCS i Ji€l0
YHCIeHHNX a0loreHHHX Ta OIOTeHHMX YWHHUKIB 1 MOXXE 3MiHIOBAaTHCH Y
IIUPOKUX MEXKax.

Dizuyni yumHuKy, O BIUIMBAIOTH HA XIMIYHAN ckimax i OiomoriuHy
MPOIYKTUBHICTH IPUPOIHUX BOJONM:

1. Temnepamypa, 3MiHa K01 BILTUBA€E HA PO3YMHHICTH ra3iB Ta O0araThbox
cnionyk. HarpiBaHHS crpuse TiAponizy, MPUCKOPEHHIO XiMIYHHX 1
OIOXIMIYHUX TMPOIECIB, MOXKE CIPUYUHUTH TIOKCII0O Ta TEIUIOBHI
cTpec y TiIpoOioHTIB.

2. Oceimnenicmop — BaKJIMBUN €KOJIOTIYHUN YHHHHK, BiJT IKOTO 3aJ€KUTh
IHTEHCHBHICTh TPOIECiB (OTOCHHTE3y Yy BOMHHX pPOCIHH Ta
BOJIOPOCTEH, BMICT BYTJIEKHCIOrO ra3y i KHCHIO, MPOIYKTHBHICTh
BOJIHUX C€KOCHCTEM.

3. OxucHo-8i0HOGHUL nOMeHYian XapaKTepU3y€e CIIBBITHOIICHHS MK
OKHCHUKaM{ 1 BiJHOBHMKAaMH, BMICT OPraHiuYHHMX CIOJYK, KHCHIO,
IHTEHCHBHICTb PO3KJIaJIaHHS OPraHiYHUX PELITOK.

4. 3miwysanns 600u ma wWEUOKicmb meuii 3yMOBIIOKOTH Pi3HY
IHTEHCHBHICTH MPOLIECIB CAMOOYHIIIEHHS, O PEHHs 3a0py THIOBAYiB,
BMICT KHCHIO TOIIO.

Ximiuni yuHHUKY:
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1. Buicm pozuunnux eazie — CO,, Oy, H,S, NHj3, CHy, sKi HanxoasTs i3
MOBITPSI, YTBOPIOKOTHCS Y TPOLECI KHUTTEMISUTFHOCTI BOJIHUX OPraHi3MiB Ta ITiJ|
9ac 3arHUBAaHHS OPraHiuHHUX PEIUTOK.

2. Konyenmpayis po3uurHux cnoiiyk XapakTepusye MiHepalizaiiio BOIH i
KJIacuQikallito BoJ Ha TPYIn:

NpicHI BojaY (MacoBa YyacTKa PO3UYMHHUX CIIOJIYK MeHIle 1 I/Kr BOIn);
COJIOHYBaTIi (MacoBa 4acTKa pO3UMHHHX CHONYK 1-25 T/Kr BoN);

COJIOHI (MacoBa JacTKa PO3YMHHHX CIOIYK 25-50 I/kr Bomn);

po3conu (MacoBa YacTKa PO3YMHHMX CIIOIYK Oinbmie 50 /KT BOIH).
IpicHi BOAM MOIIIAIOTECS HA:

cirabko MiHepaizoBasi (MeHIIe 200 MI/1 pO3YNHEHHX CIIOYK);

cepenHbo MiHepaiizoBati (200-500 Mr/n po3unHEHUX CIIOJNIYK);

cuibHO MiHepattizoBaHi (500—1000 Mr/n po3YMHEHHX CIIOJYK).

Cmiuni 600u — 11e¢ KOMYHaJIbHI Ta MPOMHUCIIOBI CTOKH HACEJICHUX MIiCIIb
(100yTOBi, BUPOOHMYI, TOUIOBI 3 BYJHIb, IPOMHCIOBUX MaiaHYKKIB, pailoHIB
yCiX THIIB 3a0y/10B), BUKOPHCTAHI JIFOIMHOIO 1 BiBEAEH] MiCTI KOPUCTYBAHHS.

KinbkicTs 3a0pyqHIOBaUIB, 10 HOTPAILIIOTE Y TIOBEPXHEBI BOXU YKpaiHN
Y BUIJISAZI CTIYHUX BOJI, HABEAEHO y Tabuumi 2.4.

AN N NN

SNENEN

Tabmuns 2.4. — Piyna KinmbkicTh 3a0pyJHIOBaYiB, 1O MOTPAIUISAIOTH Y
. . . . 3
MMOBEPXHEB1 BOJIM Y CKJIaJli CTIYHUX BOJ (00’eM cTiyHUX BoJ 7223 MIIH M”)

PedoBuna KinbKkicTh, THC. TOHH
Awoniiinnii asor NH," 30907
Cyxuii 3anunok 11697
®dochop 3aranbHH 7665
Xnopunu 4183
Cynbgatn 2045
3BaXkeHi 4aCTKU 152
Hadronponyxru 4,28
Docdop 0,428
Pamoninu 0,0891
dopmanbiaeria 0,0452
deHoaun 0,0304
ApomatuuHi ByTJeBOAHI 0,0084
ianiau 0,00287

IlpoMucinoBi CTiYHI BOAM YACTKOBO OYMINAIOTE Ha IIEXOBHX abo
3aBOJICBKMX OYHCHHX CIOpYyJax, a IOTIM i3 IMOOYTOBHMH HANpaBISAIOTEH JIO
MICBKOT cTaHIIi1 BoJoounIIeHHs. [{o iX SKOCTi BUCYBaIOTh MIEBHI BUMOTH.

i BUpOOHHMYI CTiUHI BOJM HE TMOBUHHI OyTH arpeCMBHHMHU CTOCOBHO
MaTepialiB  KaHaNi3aliiHOI Mepexi, MICTHUTH KHCJIOTH, PEYOBUHH, SKi
YTBOPIOIOTH JICTKI Ta TOKCHYHI CIIOIYKH, TOPIOYi PEYOBHHH, a TAKOXK OTPYHHI
JUIL  OPTaHi3MiB, IO BHKOPHCTOBYIOTHCS y OlOXIMIYHOMY OYMINEHHI CTIYHHX
BOJI.
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3riJHO 3 BUKOPHCTAHHSIM BOJIOWM BCTaHOBIIIOIOTH I'PAaHHYHO JOMYCTHMI
konnentpanii (I'/IK) ms 3abpynaioBauis (tadm. 2.5).
IIpu ckupaHHI CTIYHMX BOJA y HPUPOJAHI BOJOWMH OLIHIOIOTH CyMapHHH
BILTMB 3a0py/JHIOBAYiB Ha IX CaHITapHHIA CTaH 3a (HOPMYJIIOH0:

G

&

IJIK, [IJIK,

ne Cy, C,,..., C; — KoHIIEHTpallii 3a0pyIHIOBaYiB Y BOJIOWMI, MI/;
TAK,, TAK,,..., IJIK; — rpaHi4HO JOITyCTUMI KOHLIEHTpAIil

3a0pyHIOBaYiB, MI/JI.

Ci
+...+

<1
IIK, ~

Tabmurst 2.5. — ['paHUYHO OITYyCTHMI KOHIEHTpAIi] IIKiJUIMBIX PEYOBUH
Y BOJIi BOJIOWM pHOOTOCIIONaPCHKOTO IPU3HAYCHHS

PeuvoBuHa TJIK, mr/n PedoBuna I'IK, mr/n
Awmiak 0,05 CipkoByrers 1,0
Benzon 0,5 Taniau 10,0
Kanmiit 0,005 Denonn 0,001
Marniit 40,0 Xitop BiIbHUH 0,0
Minp 0,001 [ianigu 0,05
Hadra, mHadTonmponykrn CMmomucTi  ped4oBHHH,
— y PO3UMHEHOMY CTaHi . 0,001 [0 BHUMHBAIOTHCA 3 20
—Y €MyJIbCOBAHOMY CTaH1 0,05 JIepEeBUHU XBOHHHX K

opij

Hikens 0,1 uuk 0,05
CBuHelb 0,1 Xiopohopm 0,0

OO6’eM CTIYHUX BOJ, AKi OUHINAIOTH 32 100Y, BU3HAYAETHCA 32 (POPMYIIOI0:
Qno6 = NM)
ne N — HopMa BOJIOB1/IBEIEHHS Ha OJJMHHUIIIO IPOAYKIII a00 CHUPOBHHY,

Ky TepepoOIsIOTS,

3 ypaxyBaHHAM O00OpOTY BOIH, M

(mns

CHHTETHYHUX TTOBEPXHEBO-aKTUBHUX PEYOBHH, CYIb(ITHOI ETIOI03H,
narepy BignosigHo gopisaioe 1,0; 218,0; 37,0 M3/T);

M — KiBKiCTh OJUHUI MIPOAYKIii a00 Maca CHPOBUHH, SIKY
nepepoOIIIIoTh 3a 100Yy.

2.2. ATmocdepa

ATmocdepa — 30BHINTHSA 000J0HKa Oiocdepu. Maca i He3HaYHA — YCHOTO
JIMIIEe OJHAa MilbiiOHHA Macu 3emiii  (OJIHU3BKO 5,910 1). OpHak poisb
aTMoc(epH y BCIX IPUPOJHUX IIpoliecax Bennue3Ha. HasBHICTh HABKOJIO 3eMHOL
Kyn armocepr BHM3HAYa€ 3araJibHUH TEIUIOBUH PEXHM MMOBEPXHI HAIIOl
IUTAHETH, 3aXHWIlae i BiJ IIKI[UIMBOIO KOCMIYHOI'O BHIIPOMiHIOBaHHS 1 Y®-
BurnipomintoBanHs Conng. upkynsmis armocdepu BIUIMBae Ha MicCIeBl
KITIMaTU9HI YMOBH, a 4epe3 HHX — Ha PEXHM pPIidOK, IPYHTOBO-POCIHHHHUH
MIOKPUB 1 HAa IPOLIECH YTBOPEHHS PEIBEDY.
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ATtmocdepa Mae mapyBaty OynoBy (puc. 2.2) i CKIQIa€EThCs 3 JEKITBKOX
cdep, MiX TKIMHI PO3TAIIOBYIOTECS IIEPEXiTHI Mapy — May3u.

120 ———

110 —

100 L] Feproc?)epa _
90 Mezonaysa ——
80 R E—

Mezocthepa

=70
= 60
§ 50 \y_‘CTD‘aTm"layTa =
m

40 Crpatocthepa

30

20

10 | Tpononayza —

0 [~ Tponoceepa

180 220 260 300 340
Temnepatypa, K

Pucynok — 2.2. Ctpykrypa armochepu

Ipunsrarounii 10 3eMHOI MOBEPXHI HAWOULIBII IIIJIBHWHA MIAp MOBITPS
Ha3HWBaeThcs Tpomocheporo. Bucora ii y cepemnix mmporax 10-12 kM Hax
piBHeM Mopsi, Ha momocax 7-10, Han ekBatopoM — 16—18 kM. Y Tpomocdepi
3ocepemxeHo Oinpme 4/5 macu 3emMHOi armocepu. Temmeparypa IHOBITPS y
Tponocdepi 110 BUCOTI 3MeHIIyeThes i kommBaetses Bix 40°C 1o -50°C.

V¥ tponocdepi 3ocepemxero Oinpme 80 % yciel macu armocdepHOro
MOBITPSI, CHJIBHO PO3BHHEHI TYypOYyJEHTHICTh 1 KOHBEKIIiS, 30CEpePKeHa
MepeBaKHa YaCTHHA BOSHOI Mapu, XMapH, PopMyroThes i arMocdepHi GppoHTH,
PO3BUBAIOTHCS IMKIOHM 1 AHTHIMKIOHHU, IO BU3HAYAIOTh TOTOAY 1 KJIiMar.
IMporecn, mo BinOyBaroTecst B Tpomocdepi, 0OyMOBIeHi, Hacammepen,
KOHBEKIi€o. THCK MOBITPS Ha BepxHil rpaHmmi Tpomocdepn y 5-8 pasis
MEHIIe, HiX y 3eMHOi moBepxHi. [l po3paxyHky THcKy (x[la) Ha BimmoBimHii
BUCOTI KOPHCTYIOThCSI 0apoMeTpu4HOI0  (GOpMYJIO Ul 130TepMidHOT
atMocgepu:

H
P(H)=P -exp(-p-g-—),
P
0
ne Py, p — Tuck Ta ryctuHa moBiTps Ha piBHi Mops (101,3 xIla Ta 1,29

Kr/M);
g — TIpUCKOpeHHs BiTbHOTO mafinas (9,81 m/c);
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H — Bucota Hax piBHEM MODS, M.

Cknan i OynmoBa Tpomochepy BU3HAYAETHCS MOTPAIUISTHHAM Ta3iB i3
3eMHOI KOPH 1 IPUCYTHICTIO XMUTTS Ha 3eMHid moBepxHi. Llei Tonkuil map
MICTHTh JiBa Ba)UIMBI razonofioHi kommnoHeHTH: a3oT (N,) i kuceHs (0O,), ki
CTaHOBIATH BiANoBinHO 78 Ta 21 % 06’emy atmMocdepu.

Kucenp yTBOpIO€TBCS B mporieci HOTOCHHTE3y POCIHH i, y CBOIO Yepry,
BUKOPUCTOBY€ETHCS MIKpO- 1 MAaKpoOpraHi3MaMH IIpH JHUXaHHI, MOOIYHUM
HOPOAYKTOM SIKOTO € ByTJeKHcaui ra3. KpiM a3oTy i KHCHIO 1O CKJIaxy
atmocdepu BXoniaTh apron (Ar — 0,93%) i Byrnekucimii a3 (CO, — 0,036%), a
TaKOX y He3Ha4HUX KinbkocTsix HeoH (Ne), remiit (He), meran (CHy4), xpunToH
(Kr), Bonens (H,), kceroH (Xe) i xsopdropsyrieBoaHi (XPB) aHTpomoreHHOro
MIOXOXKEHHS.

Jxepenom 1 HEOOXiTHUM KOMIIOHEHTOM HTTSA Ha 3€MIli, IO CIIPHSIE,
30KpeMa, MiATPUMII TemrepaTypu 1i moBepxHi, € BoasHa mapa (H,O), ska
HAJXOAUTh y Tpomocepy TOJOBHUM YHMHOM Yy PE3yNbTaTi BHIApy BOIH 3
NOBEpXHi okeaHy. [T BMicT y aTMocdepi 3HAYHO 3MIHIOETLCS 3AJIEXKHO BiJl MOpH
POKy Ta reorpaiqHOTo MONOKEeHH. J[JIs )KHBHUX OpraHi3MiB, IO CKIIAalOThCS B
OCHOBHOMY 3 OpPTaHiYHMX CIOJIYK BYTJICIFO 3 BOJHEM 1 KHCHEM, NEPIIOPSIHY
pOJIb BiIrpalOTh KMCEHb, BOJA Ta BYTJICKHCIWH ra3. Boja i Byrnekuciuii ra3
MalOTh BU3HAYAJIbHE 3HAYEHHS ) HarpiBaHHS 3€MHOI MOBEPXHI 3aBISKU IXHIH
3JIaTHOCTI MOTJIMHATH COHSYHY paiallito.

Kpim raziB y moBiTpi aTMOc(epr MICTATBCS IIe W JOMIIIKKA TaK 3BaHUX
aepo3oiiB, TOOTO myxe OPIOHWX Kpamenmb piAMH 1 TBEpAMX YacCTOUOK SK
MPUPOJHOTO, TAaK 1 INTYYHOTO TMOXO/pKeHHS: cipuuctux (kpamn H,SOy),
MiHepaIbHHX (TIHI i3 3eMHO ITOBEPXHi), MOPCHKUX (4aCTOYKH MOPCBHKHX COJIEit)
Ta iH. BoHM 01HI 3 HAMOLIBII ONTHYHO AKTUBHHUX KOMIIOHEHTIB aTMocdepu. Lle
3BaXKEHI B IOBITPI YaCTKH PO3MIPOM BiJ JEKUIBKOX HAHOMETPIB 10 JEKIIBKOX
JIECATKIB MIKPOMETPIB, 10 YTBOPIOIOTHCS MPHU KOHACHCAIT BOJASHOI Mapu i 1o
MOTPAIUISAIOTh B aTMOC(epy i3 3eMHOI MOBEPXHI Y pe3yJsibTaTi IHAYCTpialbHUX
3a0pyIHEHb, BYJIKaHIYHIX BHBEP)KEHD, a TAKOXK 3 KOCMOCY.

CymapHnii BMicT ra3y y Tporocdepi MoXKHa BU3HAUUTH 32 (HOPMYIIOI0:
Q=§~7r~[(R+H)3—R3]~C,

ne R — pagiyc 3eMHOT Kydi, KM;

H — Bucora tpomocdepn, kM;
C — KOHIIEHTpaLis ra3y y Tporocdepi, Kr/kn’.

A MIBHIKICTh MOTPAIUISHHS 3a0pyHIOIOYOrO rasy B atMochepy MOXKHA
BU3HAYUTH HACTYITHUM YHHOM:

V=Qf#i,
Je t — dbac XKHTTA Ta3y y BIiJHONIEHHI IO IPOLECIB BHUBEICHHS 1
TpaHchopMmaii.

Bume Tpomocdepn mepebyBae crpatochepa mOBKHHOIO 40 KM.
TemmnepaTypa noBiTpsa Bi rpaHuui Tpomocdepu no Bucotd 30 KM mHOCTiiHa
(6:m3pK0 -50°C), a moTiM THiABHILY€EThCS Ta Ha BHcoTi 50 kM gocsrae 10°C. Y
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cTpatocdepi i BIUTMBOM KOCMIYHOTO BHIIPOMIHIOBaHHS 1 KOPOTKOXBHIIbOBOT
gactiHH Y @-BunpoMiHroBaHH COHIII MOJICKYJIM TOBITPS 10HI3YIOTBCS, Yy
Pe3yJIBTaTi 4YOTO YTBOPIOETHCS O30H.

Crparonay3a Bigokpemioe crparocdepy Bix  Mezocdepu, 110
3HaXOJUThCSl BHIE. Bumie Me3zocdepu posramoBaHa TepMmochepa (abo
ioHoc(epa), s SIKOi XapakTepHO Oe3lepepBHE IMiIBUIIEHHS TeMIepaTrypu 3i
36inbmennam Bucotu. Ha Bucoti 150 kv Temnepatypa nocsrae 200-240°C, Ha
pieai 200 kM — 500°C, a ma Bucori 500-600 kM mepesumye 1500°C. V
TepMmocepi rasm mgyxke po3psypkeHi. Monmekynm X pyxaloThes 3 BEIHKOIO
MIBUJIKICTIO, ajJieé PIJKO 3yCTPIYaroThCsS MDK CO0OI0 1 TOMYy HE MOXYTb
BUKJIUKATH HaBiTh HEBEJIMKOr0 HArpiBaHHS Tija, IO TaM nepedyBae.

ATMmocdepa ckiIamaeTbcs B OCHOBHOMY 3 a30Ty 1 kucHI0. Ha Bucoti 110—
120 kM KUCEHb Maiike Bech cTae aTroMapHuM. [lependauaerbes, mo Buine 400—
500 kM 1 a3or mepeOyBae B aroMapHOMy crTaHi. KuUCHEBO-a30THUI CKiaj
30epiraerbest mpudam3Ho A0 Bucotu 400-600 kM. Bume 600 kM y atmocdepi
MOYMHAE TIePeBAXKATH Teiit mpuoam3Ho 1o Bucot 1600 kM, a Bume 2000-3000
KM IIepeBaXKa€e BOJICHB.

Ilix nmiero COHAYHOrO BHIPOMIHIOBaHHS B aTtMocdepi MpoTiKae Oe3miy
peakiiif, y skux OepyTh ydacTh a30T, KHCCHb, 030H, OKCHJ a30Ty, IBOOKHUC
ByrJemo i mapu Boau. loHizamist BinOyBaeThcs B OCHOBHOMY Ha Bucoti 70—80
kM. Ilpu 1mpomy Bimsmauarotees meratmai (N, O, CO”, NO*, NO») i
nosutuBEi (N, O, O, H") ionn. Lli ioHM yTBOPIOIOTH pi3HI KOMILICKCH:
NO'N,; NO'CO,; NO'H,; O*'(H,0) .

2.2.1. AHaJui3 IKOCTi NOBiTPs

IcHYI0TH ABa TONOBHI JUKepena 3a0pyAHEHHS aTMocdepu: MpUPOJHE Ta
AHTPOIIOTEHHE.

KocMiuHMI MU yTBOPIOETHCS 13 3aJMINKIB 3rOPUTMX METEOPHTIB IIPU
ixHpOMY mpoxoipkeHHI B atMocdepi. Ilopigro fforo Bumamae Ha 3emiro 2-5
MJIH T. [IpUpOIHUI U € MOCTIHHO CKIIAJIOBOK0 YaCTUHOK 36MHOT aTMOC(EpH.
Bin siBisie co6oro apiOHi TBepai 3BaxkeHi y MOBITpi yacTku pamiycom 10°-107
cM. YaCTKH NpUPOHOTo MUIIy MalOTh OPTaHiYHE 1 HeOpraHiuHe MOXO/HKEHHS Ta
YTIBOPIOIOThCSA y Pe3yNIbTaTi PyHHYBaHHS i BHBITPIOBAHHS TipCHKHMX MOPiA Ta
IPYHTY, BYJIKaHIYHAX BHBEpP)KEHb, TICOBUX 1 CTEMOBHUX MOXKEXK, BUMAPIOBAHHS 3
MOBEpPXHI MOPIB.

OnHuM i3 pKepes Nuily y HWXKHIX Inapax arMocdepu € 6e3BozHi mycTedi
Ta crend. ATMoc(epHe MOBITPS HaJl OKEaHOM BKJIIOYA€ JIPiOHI KPUCTAIM CcOJer
MAarHito, HaTpiro, Kaliro, KaJIbllil0, [0 YTBOPIOWOTHCS B PE3YJIbTATI BUCUXAHHS Y
MOBITpi OpU3iB BOJIN.

SIx mpaBmio, NpHUpOIHE 3a0pYIHEHHS HE CTAHOBHTH 3arpo3d Ul
0ioreomeHo3iB Ta KUBUX OPraHi3MiB, X049a KOPOTKOYACHI HACTIIKH MOJKIIHBI.
AT™MochepHHit I CHpHse KOHJCHCAIl BOAIHOTO Iapy, a OTKe, 1 YTBOPSHHIO
omaniB. KpiM TOro, BiH MOITIMHAe MNpSIMy COHSYHY paJialiifo 1 3axuinae
OpraHi3MH BiJl COHSYHOT'O BUIIPOMIHIOBaHHS.

52



Jxepemamu AHTPOTIOTEHHOTO 3a0pyTHEHHS aTmMocdepu €
TEIJIOCHePTeTHKA, IIPOMHUCIIOBICTh, Ha(TO- 1 Trasomepepobka, TPaHCIOPT,
BUNPOOYBaHHS TEPMOSAEPHOT 30poi.

Koxne i3 mmx mkepen (i KOXHa Traily3b BHpPOOHHIITBA) TOB'S3aHE 3
BHJIUICHHSM CHeUU(pIYHUX JIOMIIIOK, CKIaJ SKHX HApaXxOBY€E JECATKU THCSY
PCUOBHH, BUSBJICHHS Ta ifcHTU(IKALS SKUX 1HOMI CKiagHa. Hailmommpenimnri
BUKUAM TPOMUCIIOBOCTI HACTYIIHI: 30714, THJI, IBOOKUC i TPHOKUC CIPKH, OKCHI
OUHKY, CHJIIKaTH, XJOPHI CBHHIIIO; CIpKOBOAEHb, MEpPKAIlTaH; aJbJeTilH,
BYTJIEBOJIHI, CMOJIM; OKCHJA 1 JABOOKHC a30Ty, amiakK, 030H, OKCHJ 1 JBOOKHC
BYIJICIIO; (PTOPOBO/ICHB, XJIOPOBOJICHE, KPEMHIIO(DTOPU HATPIIO, paIiOaKTHBHI
rasu, aepo30JIi.

2.2.2. TexHoreHHHi BILTUB HA aTMoOcC(epy.
Po3paxyHok KinbkocTi BUKHIIB y aTMochepy
NPHU CHAJIOBAHHI Pi3HOI0 NAJMBa

Haii6inpmmii BIIMB Ha cTaH arMocepd YHHHTH TEIUIOCHEPreTHKa,
MeTallyprifiHa IPOMHCIIOBICTb, MiIIPHEMCTBA XiMIUHOI i OyAiBeNbHOT IHIYCTpil
Ta aBTOTPaHCHOPT (Tabiu. 2.6).

Tabnuis 2.6. — BHecok pi3HUX raiy3eil IpoMHCIOBOCTI y 3a0pyIHEHHS
aTMocepu

["ay3p MPOMHUCIOBOCTI Brecok y 3a0pyaHeHHs, %
TeruioBa eHepreTHka 25,7
YopHa MeTarypris 234
HadTtoBunoOyBHa, HagToXiMiuHA 13,7
Tparcnopt 11,6
[[BiTHA MeTaIypris 11,1
lipauyonoOyBHa 7,1
[ignmpuemcTBa OyIiBHUIITBA 3,4
MainHoOy 1yBaHHS 2,8
[Hmm rarysi 1,2

[oTeHwmian eleKTpOeHEPreTHKH YKpaiHi CTAHOBHTH:
1. Copoxk wotupu notyxkHux Teruoenekrpocranuii (TEC), HaiOLbmmmMu
3 HUX €:

v" Byrseripcska — 3600 MBr;

v’ 3amnopisska — 3600 MBr;

v" Kpusopizska — 2820 MBHT.

2. Bicim rigpoenekrpoctanuiii (CEC), Haii0iabIINME 3 HUX €:

v Kackan T'EC na [uinpi (Kuiscska — 361,2 MBrT, Kaniscoka — 444 MBT,
Kpemenuynpka — 625 MBrt, [IHinpomsepxkuHcbka — 1532 MBHT,
Kaxoscbka — 351 MBT);

v' [Tuinposceka — 702 MBr;
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v" Tepebns-Pikceka — 27 MBrT.
3. I’ st aToMHEX enextpocTraniiii (AEC):
v' 3anopisska — 6000 MBr;
v' TliBaenno-Ykpainceka — 3000 MBrT;
v PiBHeHchKa — 1818 MBT;
v Yoprobunsceka — 1000 MBT;
v' Xmenpaunpka — 1000 MBT.

Haii6inpra KinbKicTh 3a0pyIHIOBa4iB aTMOC(HEPHOTO MOBITPSI HAIXOIUTh
BiJl €HEPreTHYHNX YCTAHOBOK, 1[0 MPAMIOIOTh HA BYTJICICBOMY ITaJIUBI (BYT1IIA,
MasyT, ClaHli, NPUPOAHUHA ra3). Ha TEIuioBMX eNeKTPOCTaHLIAX BHKUAAETHCS
70-80 % yciei kinbkocTi 3a0pyaHeHb. OCKUIbKY BUPOOHULITBO €JIEKTPOCHEPTril y
CBIiTi MOJBOIOETHCS KOXHI 10—15 pokiB, HEBaXKO mependaduTH, 1Mo Mpodiiema
BBy TEC Ha HaBKOJMIIHE cepeloBHINE Oye MOCTIHHO nepedyBaTH y EHTPI
yBaru eKoJIoriB.

[Ipu cnamoBaHHI TBEpAOro MajduBa B aTMocdepy HAAXOAATH TBOOKHC i
TPUOKUC CIPKH, OKHCH a30Ty, OKHC BYTJIEI0, JIeTyda 30Jla, caxa, AesKa
KITBKICTB (PTOPHCTHX CIIOJYK.

[pu cramroBaHHI CIPYHCTOrO Ma3yTy 3 JMMOBHMHM Ta3aMH y aTMochepy
HaJXOAATh [BOOKHC 1 TPUOKHC CIpKH, OKHCH a30Ty, HNPOIYKTH HEHNOBHOI'O
3TOpSIHHS, CIIOJYKH BaHAJi10, COJIi HATPItO.

TIpu cnanroBaHHI MPUPOTHOTO Ta3y OCHOBHOK HIKIAJTHUBOK JIOMIILIIKOIO Y
MPOXYKTaX 3TOPSHHS MPAaKTUYHO € TINBKH OKHC a30Ty, oAHaK ioro Ha 20 %
MEHIIIE, HiX IIPU CHATIOBAaHHI TBEPAOTO ITAJIHBA.

Haif6inpInr MmKIiZIWBUM 1 TOKCHYHHM 3a0pyIHIOBadeM atMmocdepu €
JIBOOKHC CIPKHM, KUTBKICTB SIKOTO OOYMOBITIOETBCS BUXITHHM 3MICTOM CIpKH y
najuBi. Yci BUIU MajIuBa MICTATh CIPKY:

v’y Byriusx micturbes — 1,5-7 %;
v’y masyTi — 2-2,5 %;
v’ yrasi- 0,05 %.

VY rtenepimniii yac teruoenektpoctaniii (TEC) cnoxkuBawTh MOHAI
TpeTHHY IajuBa, mo Ao0yBaeTbes y cBiti. Cygacna TEC mortyxHicTio 2,4 MITH
kBt (0e3 6anancy Boan) criamoe 21,5 THC. TOHH aHTpanuTy Ha 100y (30JbHICTH
— 23 %, 3aranbHa KijgbKicTh cipku — 1,8 %) i mae 800 ToHH mutakis, 4,6 THUC.
TOHH YJIOBJICHOI JIETIOHOi 3071M i Gmu3bko 240 MIH M® IMMOBHX Ta3iB, 1O
MICTSTh TBOOKUC CIPKH, OKCHIU a30TY, JIETIOUY 30Jy Ta iHIII JOMIILIKH.

Cxema mamepianvnozo oanancy TEC nomyoicnicmio 2,4 man kBm.

anTparut 21,5 tuc. /100y — EJIEKTPO®UIBTP — ynorneHa 3o071a

0, 45,3 tuc. /100y — 4,6 Tuc. T/m100y
— H,0 6 Tuc. /100y
— JeTiova 301a 48 1/100y
— CO, 56,4 Tuc. T/100y
— S0, 800 1/100y
— NO, 200 1/100y
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JlocTipkeHHS TTOKa3alIH, M0 MOOJHM3Y MOTYXKHOI eJIeKTPOCTaHMii, KoTpa
Bukuaae 280-360 T SO, Ha 100y, MakCUMaJIbHA KOHIICHTPAIlis TBOOKHCY CIpKH
3 MiABITPSIHOI CTOPOHM Ha IEBHill BiICTaHi 3MiHIOETbCA y Takuil crocid (Tadur.
2.7):

Tabmuns 2.7. — 3Menmenns koHnenTpauii SO, Ha NeBHiH BiAcTaHi

Bincranb, M | Konnenrparist SO,, MM
200-500 0,3-4,9
500-1000 0,7-5,5
1000-2000 0,22-2,8

IIpu upomy rpanuuno gomyctuma koutenrpamnis (I'’IK) SO, cranoButh
0,05 M/’

IIpn BUKOHAHHI MPOEKTIB HOPMATHBIB T'PAHMYHO JIOMYCTUMHX BHKHUIIB
(T'IB) 00’eM ra3iB mpuiiMaeThcs HA MiACTaBl JaHUX BHMIpIB abo IpH IXHIN
BIZICYyTHOCTI ITI0 TTOTYXHOCTI BEHTHJIATOpIiB. | Moke OyTH po3paxoBaHmil 3a
crieliagbHO (HOpMYIIOH0:

G V,-K
V=—-r=—"
3600
e V —00’eM IMMOBHX Tra3iB, M3/C;
G — BuTpaTa manua, Kr/pik abo M’/pik;
V, — 00’eM NIPOIYKTIiB 3TOPSHHS HA OJXUHUIIIO TTAJINBA, SIKUH 3aIeXKUTh
BiJl THITy CIIAIOBAHOTO TATHBa M/M° (Tab11. 2.8):

Tabmuns 2.8. — O6’eM NPOAYKTIB 3rOpsHHS HAa OAMHULIO MajuBa y
3aJIeKHOCTI Bijl THITy TaJMBa
Jonbac Byrimis Mapku J]
Jonbac Byrimis mapku I'

V, =5,86 + 5,44(a-1)
V.= 548+ 5,07(a-1)

Jonbac Byrimis mapkn AL

V, = 6,92 + 6,74(a-1)

Jlonbac MazyT

V, = 11,08 + 10,46(a-1)

Jonbac joMeHHMi ra3

V, = 1,64+ 0,79(a-1)

JlonbOac KOKCOBHIA ra3

V, = 4,67 +3,99(c-1)

Jlonbac nmpupoaHuii ra3

V, = 10,46 +9,49(a-1)

o — BeJIIUMHA MiICMOKTYBaHHS ITOBITpPSl HA TOPIHHS;
K — xoedinieHT MiICMOKTYBaHHS ITOBITPS 11O TPAKTY, IMiICMOKTYBaHHS
CTaHOBHTH 5%.

Ilpu cnamoBaHHI TBEpIOro TajluBa pa3oM 3  Ta30MoJiOHMUMU
KOMIOHEHTaMH B aTMoc(epy HaIXOIATh JIETIOWA 30]la Ta JaCTKU HE3TOpijoro
nanmuBa. [lpm cmamoBaHHI Ma3yTy B aTMocdepy BHKHIAOTHCS (KpiM
ra3onofi0HNX) TBEpAi IPOLYKTH HETIOBHOTO 3TOPSHHS.

KinpkicTh 3051 1 HE3rOpiJIoro MajMBa, MO BUKUAAIOTHCS B aTMocdepy 3
JVMOBMMH Ta3aMH BiJ KOTJIOArperaty IIpH CIATIOBaHHI TBEPJAOTro MajHBa,
PO3paxoByOTh 3a (HopMyII0I0:
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M,=G A" f (1-m,),
Jie My, — KUTBKICTB 30J1H, 1[0 BUKHIAETHCS 3 JMMOBUMH ra3amH, (T/c abo
T/piK);
G — BuTpara nanuaa, (r/c abo T/pix);
AP — 30nbHiCT MaNMBa y pobouomy craHi, %,
M, — dYacTKa TBEpPAWX YaCTHHOK, IO  BIIOBIIOIOTBECA Y
30JI0YJIOBITIOBAYAX;
f — Oespo3mipHmi KoeillieHT, SKMIl 3aeKUTh Big KOHCTPYKIii
TOTKOBUX TPHUCTPOTB.
f= ayn ’ (100 - 1—‘yn)y
7€ Oy, — 9aCcTKa 3074, sIKA BAHOCUTBCS 3 IUMOBUMH Ia3aMH;
I'y,, — BMIiCT rOpIOYHMX Ia3iB, sIKi BAHOCATHCS 3 JUMOBHMH Ta3aMH, %o.
3a BiACYTHOCTI eKcIUTyaTalifHux naHux Iy, yXBaJlloeThCs BiANOBIIHO 10
BTpaTu Teruia “‘g” BiJl MEXaHIYHOI HEMOBHOTH 3TOPSHHS MAJMBa, MO HOPMax
TEIIOBOTO PO3PaxyHKY KOTJIOBHX arperatis (g = 0,5-0,7).
3uauenns AP, Ty, Oy, T, — YXBAIIOIOTBCA 332 (DAKTHYHUMH CEpEeAHIMU
JaHUMH. 3a BIJCYTHOCTI [UX JaHWX BenuuuHa AP BH3HAYa€ThCA MO
XapaKTepHCTHIl MajuBa, IO CHATIOEThCA (32 CHEiaJbHUMH TaOJIHISIMH),
BEJMYHHA 1); — 32 TEXHIYHUMU JJaHUMH 30JI0YJIOBIIIOBaYiB.

2.2.3. PyiinyBaHHsI 030HOBOI 000/10HKHU 3eMuti

O30HOBa 000J10HKa, po3MimieHa Ha BUCOTI 20-30 KM, 3aXUILA€ KUTTS Ha
TUTAHETI B/l )KOPCTKOTO YIbTPadhioIeTOBOrO0 BUITPOMIHIOBAHHS.

Bwmict o30Hy B armocdepi — BaxumBud QakTop y (GopMyBaHHI
IHTEHCHBHOCTI 1 CHEKTPaJbHOTO PpO3MONUTYy YIbTpadiodeToBOi COHSIYHOT
pamiamii B obmacti y (280-320 HM). HaBite BIiZHOCHO HeBelWKa 3MiHA
KOHIICHTpalii 030Hy B arMocdepi Belae A0 3HAYHUX 3MiH IHTEHCHBHOCTI
xopcTkoi cknanoBoi Y d-panianii moGiu3y moBepxHi 3emi.

OCHOBHHMMH pyHHIBHUKaMH 030HY €: OKCHAHU a30Ty, (pPEeoHH, apu BOIH.

VY pesysbrari pyiHYBaHHS 030HOBOTO IIAPY J0 3eMJIi JOCSTAE TIiIBUIIICHA
KiJIBKICTB COHSYHOTO BunpoMiHioBaHHs UV-B, 1m0 BUsBIISE HETaTUBHUN BIUTUB
SIK Ha )KHBI1 icTOTH (JIFOJICH, TBAPWH, POCIMHHICTD), TaK 1 Ha IPEIMETH.

Hacninxu 3aHaATO «TOHKOT0» 030HOBOTO IApPY:

v/ 3MEHIIYEThCS BUTPHUBANICTH PIi3HUX MarepiasmiB (HANpPUKIam, TyMH) i
pa3oM 3 TUM — TPHBAIICTH KOPUCTYBAHHS IUMHU MaTepiajlaMy;
TMHYTb BOIHI OPraHi3MH, 1110 )KUBYTh Y BEPXHiX I1apax Boau (6eHToC);
3HI)KYIOTBCS CIIIbCBKOTOCHOAAPChKI BpoXkai Ta pubHi yJI0BH;
3HIKYETHCS IMyHITET HACEJICHHS MTPOTH Pi3HUX 3aXBOPIOBAHb;
301JIBIIYETHCS MOKJIMBICTD 3aXBOPIOBAHHS PAKOM IIKIPU 1 KaTapakTOO
OKa (SIK y JIONEH, Tak i y TBapWH), a TaKOX KUIBKICTh 3aXBOPIOBaHb
JIETEHIB 1 BEPXHIX AUXaJbHUX MIISIXIB.
ToMy BakITMBHM 3aBIAHHSM €:
1. BusHaunTn 3anexHicTh piBHA Y®-pamiamnii Big TOBIIMHH O30HOBOTO

DN NN

miapy.
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2. Po3paxyBaTn NpUIyCTUMHH Yac mepeOyBaHHS JIIOAWHU I BIIIHBOM
COHSTYHOT pajiaiii.

Enepretnuyna cBitumicte CoOHLSL 3al€XHO BiJ JOBXKHMHH  XBHJI
€JICKTPOMArHITHOTO BHUIIPOMIHIOBAHHS OJIM3bKAa JIO0 CBITUMOCTI aOCOJOTHO
YOpHOTo TiNa, Harpitoro a0 temmneparypu 6000 K. Bona onucyeTthbcs piBHIHHSAM

IInanka:
2 -1
r(/l,T):2 e h exp( h-c J—l .

2 k-A-T

2-m-c*h h-c
r = ﬂf’[ (mﬂ :

ne h — nocriiina [Tnanka: h = 6,63'10™* Jxc,

A — TOBKHMHA XBUJI1 €JICKTPOMArHITHOTO BUIIPOMiHIOBAaHHS, M;
k — nocriiina Bonbumana, k = 1,38'10% JIx/K;

T — remnepartypa, K;

¢ — MBUJKICTH CBITIA, C = 3108 m/c.

[omuoxkuBmu r(A,T) Ha tuomy noBepxHi COHIM, OIEPKUMO MOBHY
crieKTpasibHy cBiTUMicTh COHIIS:

R(LT)=r(\T) 4n R,

ne R.— paniyc Conus, R.= 6,9610° m.

Posmimueomm R(A,T) mHa mmomry cdepm 3 paxmiycoMm, sSKuH JOpPiBHIOE
pigcrami Bin Comms o 3emm (Res = 15010° m), orpumaemo Q(A,T)
CHEeKTpalibHy  MIUIBHICTH  TOTOKY  TpoMeHHcToi  eHeprii CoHOs B
yIbTpadioneToBiii 00IacTi, IO JOCATAE BEPXHIX MIApiB aTMOCHEpH 3eMTi:

__RAT)
Q(/LT)_ 4'72"Ré,3 .

¢dbopmyny Buna:

Takum YUHOM:

2-m-c*h h-c R?
A)= exp| — -t
=7 Xp{ (Mfﬂ R,

(pu po3paxyHKax BpaxoByeThcs Temmepatypa pisHa 6000 K).
BunpomintoBanHs 3 goBxkuHOWO xBum 280-320 HM (1o MenWvHIN
TepMiHOJIOTIT — 005acTh B) — HaMOIIbII BaXKITMBE TSI BUBYCHHS IIKIATUBOT it
COHSYHOI paniamii — ITOBHICTIO BU3HAYAE€ThCA BMICTOM O30HY B armocdepi
3emi, 6€3 ypaxyBaHHS BILTHBY MOJIEKYJISIPHOTO Ta a€pPO30JIbHOTO PO3CIIOBAHHSI.
bepyun no yBarm 1mi (akTopu, COHAYHY pafiallifo Ha IOBEpPXHI 3emii
(yasrpadioneroBa 061acts, Br/M’) BU3HAYAIOTH 31 CITIBBIIHOMICHHS:
Y,= QOT) “exp(—t p %~ B m—02),
Jie o) — KoeilieHT MOTIMHAHHS 030HY, 1/cM;
B — koedilieHT MOJIEKYJIIPHOTO PO3CIIOBAHHS;
G — KOe(iIiEHT aep030JIbHOTO PO3CIFOBAHHS;
¥ — TOBIIMHA 030HOBOTO IIAPY, CM.
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Crix BiMITHTH, IO [, M, Z — Koe(iIlieHTH, AKi 3aleXxaTh BiJ KyTa Mix
HOPMAJUTIO JI0 MOBEPXHI 3eMIli i HaNpsSIMKOM MOIIMPEHHS yIbTPadioeTOBOTO
BHIIPOMiHIOBAHHSL, IIpH ¥ < 65°, = m = z = sec Y.

[I{o6 Bu3HAuMTH e(EeKTUBHY EHEPreTHYHY OCBITIEHICTh, CTBOPIOBAHY
LIIMPOKOCMYTOBHM JPKEPEJIOM BUIIPOMIHIOBAHHS, Y TIOPIBHSAHHI 3 JI€l0 pKepena
BUITPOMIHIOBAHHS 3 JOBXHHOK XBWII 270 HM, IO BOJIOAIE MaKCHMAJIbHOIO
e(eKTHBHICTIO, BUKOPUCTaEMO (hopMyITy:

Yep = 2( Yo SiiAL)
ae Yep — CIEKTpabHa MIIBbHICTE MOTOKY eHeprii Y d-paaianii (Y DP),
Br/m%;
S,; — BiTHOCHA CTeKTpajibHA €(DEKTUBHICTH BUMIPOMIHIOBaHHS;
A\ — iHTepBai HOBXKHUH XBIIb, AL = 10" M.

IMpunycTuMuii yac onpoMiHEeHHs yJIbTpadioneToOBUM BHUIIPOMIHIOBAHHSIM
(YOB, ¢) MOXHa BH3HA4HTH, po3aiauBmd 30 JHK/M® (TPAHHYHO MPHUITYCTHMA
eHepreTnyHa 1o3a ompomiHeHHS Y®B mns A = 270 M) Ha edekTuBHY
E€HEePTreTHYHY OCBITIICHICTb:

;= 30
oon
e

2.2.4. AHaJui3 cyMapHUX BUKHAIB B aTMochepy
MmicTa /{HinponeTpoBchbKa,
PO3PaXyHOK iX PO3CisiHHS Ta NPU3eMHUX KOHLEHTPaLii

VYxe sIKHil piK eKojoriuHa oOCTaHOBKa B JIHIMPONETPOBCHKY BHUKIJIUKAE
mo0OorOBaHHs y MeIuKiB. PicT anepriiiHMX, OHKOJIOTIYHHX 3aXBOPIOBaHb TOMY
nigrBepmkeHHs. Tinmeku 3a 2010 pik Ha JIHIMpONETPOBIIMHI y TOBITPS
nmoTpanuio Oulbllle MibHOHA TOHH 3a0pyJHIOYMX pevyoBuH. Ha onxun
KBaJpaTHUH KIIOMETp TEpHUTOPil NOBOAWTHCA Maibke 36 TOHH 3aBOJCHKHX
BUKHJIB, y ToMy 4ucii: SO, — 97 tuc. TorH; NxOy — 35 Tuc. Tonn; CO — 33 Tnc.
TOHH; 3BKCHI PSYOBUHH — 62 TUC. TOHH; BYTJICBOHI — 7 THC. TOHH.

SIkimo mepepaxyBaTH Ha AyIly HAcEIEHHs, TO KOKHHUH YKUTEIb 00IacTi
IIOAHS BAWXAa€ ONM3bKO KiJorpaMa BCUIAKMX MIKIIIMBUAX [UIA 3I0POB'S
KOMMOHEHTIB. Y mopiBHsAHHI 3 2009 pOKOM MOKa3HUKHU IIKIUIMBUX BUKUIIB Y
2010-my 30impmmmcss Ha 15 %. OOcsar 3abpyaHeHb — atMocdepu
JHINPONETPOBCHKUMH i JIPUEMCTBAMHU CTAaHOBHUTH 17 % BiA 3arajapHOTO 00’ €My
BUPOOHMYNX BUKUAIB y KpaiHi.

Y JIHIOpomeTpoBChbKY — MpamooTh  Omm3bko 300  mignmpueMcTB
MeTaTypriifHoi, KOKCOXIMIYHOT, MaIHOOYIiBHOT, MeTano00poOHOI,
OyziBenbHOI Ta IHIIMX Taly3ei MPOMUCIOBOCTI, sIKi 3a0pyAHIOIOTH aTMOC(hepHe
MOBITPS1, IPYHTH, TOBEPXHEBI 1 MiI3eMHI BOJIH.

Haii6inpmmii BHECOK y 3a0pyAHEHHS atMochepu MicTa
JlHinponeTpoBchka BHOCATH HACTYIHI MiANPHEMCTBA!
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— HpunninpoBceka 'POC — cepenHs KiJbKICTh BHKHAIB Y atMocdepy
6m3bko 78501,4 ToHH/pIK;

— Mertanypriiiauii 3aBox im. IlerpoBcbkoro — 10124,2 ToHH/piK;

— IliBaeHHnt MamHOOYAIBHUNA — 938 TOHH/pIK.

Ha nmomo aBToTpaHcmopTy AoBoauThes Oinbiie 24 % Big yciX BHUKHAIB
TOKCHYHUX pedoBHH. Ha Ttepuropii [HimpomeTpoBchbka mepedyBae OIM3BKO
1500 aBrorocmomapcTB. [lepKaBHOTO TPAHCIOPTY HAJidyeThCcs Omm3pko 27
THCSAY OAWHHI. B ocobuctoMy KOpHCTyBaHHI TpoMajasH nepeOyBae OIH3BKO
123000 aBToMoOuNiB. Y psimi paiioniB micta (turoma OCTpPOBCHKOTO, MPOCIIEKT
I'azetn IlpaBam, turoma JleHiHa) crocTepiraeTbcsl INEPEBHINECHHS TPAHUYHO
IPUIYCTUMUX HOPM PpiBHA 3arazoBaHocTi mo okcuay Byriemo (CO) i
ByraeBoHIo (CH).

i 3HIKCHHSI BIUIMBY aBTOMOOUIBHOTO TPAHCIIOPTY HA EKOJOTIUHHI
ctad JIHIMPONETPOBChKA YNPABIIHHS MO €KOJIOTIi MicTa, MPOBOAUTH PpOOOTY 3
HACTYITHUX HAIPSMKIiB:

— TepeyCTaTKyBaHHS aBTOTPAHCIIOPTHUX 3aCO0IB HAa CTHCIIUH NMPUPOTHUI
ras;

— TIOJIIIIICHHS €KOJIOTIYHUX BJIACTHBOCTEH IAMBA IUIIXOM IPOBEICHHS
roro Moauikarii;

— TPOBEICHHS KOHTPOJIO 1 peryiaioBaHHSA NalMBHOI amapaTypu Ha
TOKCHYHICTbh BUXJIOIIHUX T'a3iB.

Ha cporoanimmuiii nenp y J{HinporneTpoBcbKy Ha 4,6 THCSY TOHH y piK
3HIDKEHI BUKUIU B aTMOc(epHe MOBITPs 3a0pyTHIOIOUNX PEYOBHH i OLTBII HiX
Ha 16 MinbHOHIB KyOIiYHMX METpiB Ha PiK CKOPOYEHI CKHJAHHSA 3a0pyqHEHHX
CTiyHMX BOx y piky JHinmpo. TakWx HOKa3HHKIB yHAIOCS IOCSTTH 3aBSKH
BUKOHAHHIO TIPOMHCIIOBUMH IIANPUEMCTBAMH MicTa MICBKOI Iporpamu
3MEHIIICHHS 3a0pyAHCHHS aTMOoC(hepHOTO HOBITPS OCHOBHUMH
MiAnpueEMCTBaMU-3a0pyqHIOBaYaMu Micta [IHinponerpoBchka Ha 2008-2015
poku i  obysacHOi  mporpamMH  TOJIMIICHHS  CKOJIOTIYHOTO  CTaHy
JuinporneTrpoBcbkoi  0o0macTi  3a  paxXyHOK 3MEHIIEHHS  3a0pyIHEHHS
HAaBKOJIMIITHEOTO CEpPEeJOBHUINA OCHOBHUMH IIiANPHEMCTBAMH-3a0pyIHIOBAYaMH
Ha 2007-2015 poxwu.

PernameHTyBaHHS BHKUIB IIKIJUIMBHX PEYOBHH y aTMocdepy depes Ti
abo 1HII JpKepena 3/IMCHIOETBCS HAa OCHOBI BCTAHOBJIEHHS I'paHUYHO
nomyctumux Bukuis (IIB).

I'’IB — 1ue HaykoBO-TEXHIYHMHA HOpMAaTHB, SKHHA Mependavyae, M0
KOHIICHTpallisi 3a0pyIHIOIOYHX PEYOBHUH Yy TNPU3EMHOMY Iapi TOBITPS Bif
JoKepena abo iX CYKYyMHOCTI HE MEpEeBHILYE HOPMATHBHY KOHIICHTPALIIO IHX
PEYOBHH, MO TOTIpIIYIOTH SKicTh moBiTps. ['JIB (r/c) cmim mopiBHIOBaTH 3
MOTY)XHICTIO BHKHIY, $Ka XapaKTepH3Ye€TbCA KUIBKICTIO PEYOBHHH, IO
BUKHJIA€THCS, B OJUHUIIO Yacy.

I'/IB yCTaHOBIIOEThCS OISl KOXKHOTO JDKepesa 3a0pyaHeHHs atMochepu
3a YMOBH, 1110 BUKUAM MIKI[UIMBUX PEYOBHH Bifl JAHOTO JPKEpena 3 ypaxyBaHHAM
pO3CitOBaHHS HE CTBOPATH MPU3EMHOI KOHIICHTpAIllii MIKIIJTMBUX PEYOBUH, IO
nepeBunryots ['JIK.
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Pospaxynku I'/IB 3nificHIOIOTCS ¥ Takwi crocio:
— Qs HarpiTX BUKHIIB (TeMIlepaTypa BHKHIIB BHIIE TEeMIIEpaTypu
HABKOJIMIIHBOTO CEPEIOBHILA)

ITJK -H? -3V, -AT
I/IB =
A-F-m-n
— I XOJOTHHUX BHKHIIB (TEeMIlepaTypa BHKHIIB HIDKYE TEMIICpaTypH
HaBKOJIMIIHBOT'O CEPEIOBHILA)

CH v
7B = 8IJIK-H -3/V,-H
A-F-D-n

ne IIK — BemmuuHa, MmO KUTBKICHO XapakTepu3ye TakKHd 3MicT
IIKIJUIIBUX PEYOBHH Yy aTMOc(epHOMY TOBITpi, IpM SKOMYy Ha
JIONVHY 1 HAaBKOJMINHE CEPEHOBHINE HE YHHHUTHCS IIKiUTHBOTO
BILIMBY, Mr/M’;
A — koeQili€eHT, IKUIA 3aJeXKUTh BiJ TeMreparypHoi crparudikamii
atMocepy, [0  BU3HAYa€  YMOBH  BEPTHKAJIbHOTO  Ta
TOPU3OHTAIBHOTO  PO3CIFOBaHHS  IIKIAJUBUX  PEYOBHH Yy
aTMOoc(epHOMY TOBITpi 1 BapilO€ThCs 3aleXKHO Bia reorpadigyHoro
paiiony (Ykpaina — 160; Ka3saxcran, Kaska3, Mongosa, CepemnHs
Asig, [anexnit Cxin — 200; CyOrpomikn Cepennboi Asii — 240),
(*mrrpan/r);
F — 6e3po3mMipHuii KoedilieHT, M0 BPaXxOBYE MBHIKICTh OCITaHHS
3a0pyaHIOBada B atMoc(epi 31 3HAYCHHSMU: ra3u, BUCOKOIUCIIEPCHI
30J11, 10 He ocifarTh — 1; mua — 2 (mpu KoedilieHTi OYUIEHHS >
90 %), 2,5 (75 + 90 %), 3 (<75 %);
m — Oe3po3MipHHN KOHCTPYKTHUBHHI Koe(iIlieHT, IO BpaxoBye
YMOBH BHXOJy Ta3iB i3 TpyOu:

s

1
067+ 01/f +0343 1"

f — mapameTp, o PO3PaxoBYETHCS 3a HOPMyIIOL0, M/C™:

Fo10n %D
H? AT’

) — Cepe/IHA MIBHKICTh BUXOY ra3iB i3 TpyOu, M/c;

D — niamerp ycts TpyOu, Mm;

H — Bucora tpyOu Haj 3eMIIer0, M;

AT — pi3HHIIS TEMIIEPaTypH ra3iB, o BUKMAAKOThCS, i oBiTps, 'C;

n — 06e3po3MipHUIT KOEQIIi€HT, IO 3aJIEKUTh BiJl KOHCTPYKTUBHOTO

napametpy (V,, M/c) i BU3HaYa€ThCsl HACTYITHAM YHHOM:

— JUTS HATPITHUX BUKHIIB

Jc

v, =0,65 n-AT
’ H

— IUIS XOJIOOHUX BUKHUIIB
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o

V,=L3w,—
’ H
Skmo V,<0,3 >n=3
Sxmo Vy>2 —>n=1
Ak 0,3<V,<2—>n=3- \/(VM -0,3)(4,36-V,)

. " . 3
V| — IOBHA BUTpaTa ra30MOBITPSHOI CyMillli, 110 BUKUAAETHCS, M™/C:

aD*w,
4

Y Tux BUMNaAKaxX, KOJM KOHIEHTpALis MIKIUIMBOI pPEYOBUHU B
po3paxyHkoBiii Touri nepeuirye I'JIK mist nanoi pedoBuHH, a 3HmxkeHHs [ J1B
110 HeoOXiTHIX 3HaYeHb He MOXKe OyTH 3a0e3medeHe N0 00'€KTUBHUX MPUIHHAX,
YBOJUTHCS TIOETAITHE 3HIDKCHHS BUKHUIIB MKimmuBux pedouH 10 ['JIK, TodTo
Ha KO)KHOMY €Talli BCTAHOBIIOETHCS TUMYacoBO moromkeHi Bukuan (TIIB) 3i
CTPOKOM Ieperjisiy He pilme HiX depe3 KoxkHI 5 pokiB. CxeMa MOUIMPEHHS
JTOMIIIIOK 13 TOYKOBOTO JKEpelia HaBeieHa Ha puc. 2.3.

I/l:

Pucynok 2.3. — AKCOHOMETpHYHA CXeMa MPU3EMHOI KOHIISHTPAIIiT Ta TOYKOBOTO
JoKepenia 3a0py THeHHS

Ta3oBi BUKMAM Ha TIEBHIH BiJACTaHI JocATarOTh 3emuli. [Ipu3emHa
KOHIICHTpAIlisl MIBUAKO POCTE 10 MAaKCHMAaJbHOI BEJIMYMHU 1 TOTIM, Y Mipy
BiJIaNieHHs BiX TpyOu, moBUIbHO yOyBae. [Ipu3eMHa KOHIEHTpaLisl B OyIb-sKil
TOYII, PO3TAIIOBAHIM 3 MiABITPSHOI CTOPOHH Bix TPyOM, BHU3HAYAEThCA 3a
dopmyioro (Mr/nm’):

— JUTS HATPITHUX BUKHIIB:

c=c,.s,.5, =AM F mmnn

H? 3V, -AT 5105,

— IUISL XOJIOQHUX BUKHUIIIB:
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0,8
0,6
0,4

0,2

IPRE '

C=C,-K-S,-8, = K-S,-S,,

ne C, — BenmMyMHAa TNUTOMOI NPH3EMHOI KOHIGHTpamil y TOYIl
MaKCHMAJBHOTO 3a0pyaHEHHs MOBITPs (Tabmi. 2.9), po3TanioBaHol Ha
BiZCTAaHI X, MI/M;
S| — 6e3po3mipHuUil KOediliEHT, 0 BPaXOBYE 3MEHIIICHHS MTPU3EMHOT
KOHIIEHTpaIlii y3I0OBX BITPOBOI OCi, IO MPOXOIUTH Yepe3 JKEpesio
BULTEHHS 3a0pyIHIOIOYAX PEYOBHH, TOOTO II€ BITHOMIEHHS (X/X,).
Busnagaetscs 3a rpadikamu Ha puc. 2.4.

St S
1 -
) 0,8 1
0,6 1
1 0,4 -
./ 0:2 -
T T 1 O L) L) L) L) Ll
0 0,2 0,4 0,6 0,8 1 0 2 4 6 8 10
X/Xm X/Xm
S1
0,14 1
0,12 1
0,1 4
0,08 A
0,06 \
0,04 A \
0,02
— 1
0

6 10 14 18 22 26 30 34 38 42 46 50
XIXm

Pucynok 2.4. — be3po3MipHuii kKoedimieHT S; A mxepen 3a0pyTHeHHS
He Bumie 100 M 3a pi3HUX 3HAYEHB X/X,

62



:1, w0:15

A=160, F

1 IPU3C€MHI1 KOHIOCHTpAaNl It

Taomug 2.9. — ITutom

1r/c

m/c, H=50 M, M

OTOT | TBLO00°0 | TT9T | 66/000°0 | S6ST | OTBO00°0 | 6L5T | OFBO00T0 | 8OST | 64800070 | 8A6T | 66800070 | 6091 | S06000°0 | D006ETH | SLLTT | 00T
0GST | 65800070 | SEST | 6/8000°0 | 61ST | £06000°0 | TOST | £66000°0 | 88+ | T/6000°0 | S6FT | 06600070 | TTET | SOOTO0°0 | D6SEEFE | 8L7¢56 | 06
E0ST | £16000°0 | L8FT | SE6000°0 | TLFT | T06000°0 | €SFT | #66000°0 | 8EFT | 82010070 | EFFI | SO0TO0°0 | 90FT | LL0100°0 | BE0T66T | FROES | +'8
OLFT | FE6000°0 | SSFT | L46000°0 | 8EFT | SO0TO0°0 | OTHT | OROTO0T0 | #OFT | LBOT00T0 | LOFT | LTTT00°0 | 6TFT | OETT00°0 | 096TTLT | 097ESL | 08
TOFT | LPOTO0°0 | A8ET | £L0100°0 | OLET | SOTTO0T0 | TGET | OPTTO0°0 | EEET | TOTIOOTD [ €EET | LETIOQ°0 | ISET | SSTION0 | 86K/ 61T | THOIO | T°L
GRET | £A0T00°0 | 69ET | TOTIO0T0 | TSET | FETTOOT0 | €EET | OLTTO0T0 | STET | £ET100°0 | FIET | TLTTO0T0 | TEET | 06TI00°0 | OTILLOT | L69LS | O°L
OFET | OFPTT00°0 | FTET | QLTIN0'0 | LOET | TITIO0°0 | 88TT | §5TI00°0 | 89TT | TTETOO'D [ 0OTT | 991000 | OBTT | BBEI00°0 | BLE06LT | 6FL6F | 60
€671 | 6ZT100°0 | LLTT | TOTIOOT0 | O9TT | TOETOO'0 | OFTT | FSETO0T0 | OTTI | STHFI00°0 | 91T | SLFTO0°0 | 8TTT | TOSTO0'0 | OFOOTST | 06°ETF | 0'0
€611 | THFTO0°0 | BLTT | TEFIOO'0 | OOTT [TESTOO0 | OFTT | L6STO0°0 | ATTT | 06910070 | 60TT | LSAT00°0 [ OTTT | 96L100°0 | 0646601 | 8EF6T | 0°S
TLTT | €6FTO0°0 | OGTT | 9ESTO0'0 | 6£1T | 68510070 | 6TTT | LSOT00°0 | S60T | SSL100°0 | L80T | LTST00°0 | 080T | OBB100°0 | 0000L6 |0ETLT | 8F
Q0TI | 94910070 | 0601 | 9TLI00°0 | €L0T | 88L100°0 | TSOT | 69810070 | STOT [ 8610070 [ LI0T | #L0T00°0 | #96 | FTTTO0OT0 | 09LLFL | TLLOT | TF
€80T | 8FLT00°0 | £90T | TOSTOOT0 | OSOT | /0810070 | 6T0T | ES6T00°0 | +OOT | 8L0T00°0 | €66 | TLITOO'O | ST6 | OLETOO'D | OFIBLO |OFSBI | O'F
TTOT | 09610070 | LOOT | TTOTOO'0D | 686 | 660T00°0 | 896 | 00TTO00 | £¥6 | OSETOO'Q | 8T6 | I9FTO0°0 | LTS | 6TBTO0T0 | BLT6IS |FTFFI | &€
166 | SETTO0T0 | THE | 6OETO00 | +¥T6 | TOFZOO'0 | ¥06 | ETSTO0TO | L48 | SOLZO0TO | 818 | 90670070 | OTL | GBFEOQ'D | OISIBE | L6601 | O'E
G8% | B0OTOOTO | T.® | 860T00°0 | #S8 | TIST00°0 | £E§ | TO6T00°0 | 908 | E61E00°0 | SOL | OFLEOQTD | $T0 | 60HHO00 | BE6FOT | 66°EL | 6T
008 | #FIE00°0 | T6L | 65TEO0T0 | SAL | FOFEOO'D | SS. | O09E00°0 | L49 | TFIF0O0T0 | 886 | 8TOSO0°0 | 615 | 05000070 | 095691 | OT'LF | O'T
TLL | EEFEOOTD | BSL | TOSEOQT0 | TkL | ETLEOQTD | TTL | FPSEO0T0 | €70 | FTAF00T0 | THS | TRLS00°0 | SiF | TL6000°0 | FFELET | ST'SE | 8'1
cEl | ¥BLEDOTD | TTL | DE6EODTO S0L | FIIFD0°0 | €09 | 6SHFO0°0 | 805 | Z8FCD0°0 | TEF | 86/000°0 | IEF | OGI800°0 | S8IS80T | #1°0E | ©°1
060 | FTTFO0T0 | T8O | I6EF00°0 | 000 |6TOFI0'0 | 665 | FIZSO0T0 | TIS | £15000°0 | TFF | 95080070 | L8E | OT/600°0 | FBOEE | BOET | #1
£60 | T6LPD0'0 | TEQO [DI0SO0'0 | S8C | 68FS00°0 | EES [ 8870000 | PSH | TF6L00°0 | T6E | LP8600°0 | IHE | OSSITO°0 | THOIO | 9601 | T1
GBS | 96050070 | TS | BFIO00T0 | £16 | TTS000°0 | +OF | FBR/O0°0 | ¥6E | STOOTO'0 | 6€€ | EFFTIO0 | ¥6T | FIOSTOT0 | 06ETF | LLTT | 0T
TFS | 60F000°0 | TIS | ¥S6000°0 | #it |OFLL00°0 | 6TF | 166800°0 | £9€ | OSFIT00 | TIE | BIZTHFIO0 | 0LT | OSTLTIO°0 | OFEEFE 56 6°0
L6F | SFELOO'D | 89F | £00B000 | SEF | 6E6800°0 | 6% | TTHOIOTO | TEE | 6LTETO°0 | #8T | BLFOTOTO | OFT | 08861070 | OEILT FSL 80
0S¥ | TO9800°0 | #TF | 106000 | #6€ |[9TSOI00 | SGE | 6LTTIO0 | 00E | BOOSIO0 | 96T | 6£4610°0 | ITT | LLFETOTO TLL0T LL'S L0
E0F | SFEOTO'0 | 6L€ |6TETTOT0 | TSE |TOLTIOO | OTE |LT8FIO0 | LOT | FI6RIOT0 | LTT | LOFETOD | 961 | F6ERTOT0 | 09TST FIF | 970
EGE | 698T10°0 | TEE [SOIFIOTQ | LOE |ET8ST0°0 | OLT |8SHRI00 | TET | OFSETO'0 | /81 | BET6TO'0 | 691 | 6ISSEQD | 86501 ¥6'T ]
w w w w

| wmy wex | wmy wex | wy mex | mp | x| my |y | m | x| ome | POV -

200 1=1LV 208=1LV De09=1LV D0=1LV 20T=LV D0 1=1LV DS=LV a
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S, — Ge3po3mipHHil Koe(illieHT, 0 BPaXOBY€e 3MEHIICHHS IPH3EMHOT
KOHIIGHTpanil Ha BixactaHi (y) Big BiTpoBoi oci Ha JIiHii,
HNEepHeHIUKYJIApHOI 10 11i€i oci. BusHadaeTbes 3a rpadikoM Ha puc.
2.5, 3ajNexHO BiJl pO3paxyHKOBOi MIBHAKOCTI BiTpy (u, M/C)
Bi/IHOIIEHHS Y/X” [0 apryMeHTy ty:
t, = uy’/x° 3au<5;
t,=3y’/x’ 3au> 5.
Skmo BigoMa IIBUAKICTH BITPYy HAa BHCOTI TpPyOHM, TO MOXKHA
BUKOPUCTOBYBATH HACTYNHY (opMyiry (puc. 2.5):

1
Sy = 2 4
1+8,4u[yj - 1+28,2u2(y)
X X
S2
1 -
0,8 -
0,6 -
04
0,2 -
\
o L) L) 1
0 01 02 03 04
ty

PucyHok 2.5. — Be3po3mipauii KoeQilieHT S,, 10 BPaXxOBY€e 3MECHIIICHHS
IpU3eMHOI KOHIIeHTpauii Ha BifcraHi (y) BiJ BITpoBOi oci Ha JIiHil,
MepIeHANKYIISAPHOT 0 i€l oci

M — KiNBKICTh WIKIUTMBOI PEYOBUHH, IO BUKUIAETHCS B aTMocdepy,

r/c;
N — 0e3po3MipHHHA KOE(DIIiEHT, IO BPAaXOBYE BIUIMB peIbedy
MiCIIEBOCTI;

K — xoedimieHT, SKHA B3aJICKHTH B JxiaMeTpa TpyOoun i1 00’emy
BUKHIB, C/M:
k=P
8-V
Crixg MaTH Ha yBasi, 00 UL PAAY JKEper, BUKUIHM Bi SKHX JyXe Malli,
NPU3EMHI KOHIICHTPALil MOXYTh HE PO3PAaXOBYBAaTHCS, TOMY iX PO3paxyHKH
HEOOX1JIHO TPOBOJUTH IS THX JPKEPE, IS KUX:
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£> (0]
TIK

®=0,01H npu H > 10 m,

®=0,1 npu H <10 m.

HM, +HM, +..+HM,

M +M,+.+M,
ne © — GoHOBa KOHIIEHTpALIiS;
M — cymapHe 3HaYeHHS BUKHIB BiJl YCiX JpKepen MiAIpHEMCTBA, T/C;

H — cepeiHs BUCOTA JIKEPEN BUKHIIB;

H =

H,, Hy, H, — Bucora 1, 2, ..., n-ro mKepena BUKH]IIB,
M,, M,, M, — BUKHJ T€BHOI pe4oBWMHH 3 1, 2, ..., n-ro mKepena
BHUKUJIIB.

2.3. Jlitocdepa

Jlimocgepa — BepxHs TBepaa 000JIOHKA 3eMITi, sIKa TMOBOMII 3 TIHMOHHOIO
NepexouTh y chepr 3 MEHIIOK MIUIBHICTIO pedoBuHH. JliTocdepa BKiIrOUae
3eMHY KOPY Ta BEPXHIO MaHTIkO 3eMIIi.

[MotyxHicte miTochepu 5S0-200 kM, y TOMY 4Hcii 3eMHOT Kopu — 10 50—
75 M Ha KoHTHHEHTax Ta 5—10 kM Ha 1qHI okeaHy. BepxHi mapu nitocdepu (10
2-3 M) Ha3WMBAaIOTh Jaimobiocgeporo. XIMIYHHUA CKIAX 3eMHOI KOpPH Ha
rmuouHax 10-20 KM HACTYIHUIL:

v" Kucens — 49,13 %;
v Kpewmwiit — 26,00 %;
v' Amominii — 7,45 %;
v 3amizo — 4,20 %;

v Kanbuiit — 3,25 %;
v’ Harpiii — 2,40 %;

v' Kamiii — 2,35 %,

v" Marsiii — 2,35 %;

v" Bogens — 1,00 %;
v" Turan — 0,61 %;

v Byruens — 0,35 %;
v’ Xnop — 0,20 %.

2.3.1. AHaJi3 IKOCTi IPYHTIB

Ipynm — 1ie caMoCTiliHe TIPUPOJIHE TLJIO, SIKE YTBOPIOETHCS 3 TIOBEPXHEBUX
mapiB  TIpCBKHX IOpPiA TMiJ CyKyIHHM BIUIMBOM TBAapHWH, POCIHH,
MIKpOOpTaHi3MiB, KJIIMaTy, BOAH, penbedy MiCIEBOCTI, dHacy, IisIBHOCTI
JIFOJTHHML.

ToBuMHA IPYHTOBOTO HOKPUBY CTAaHOBHUTS Bix 15-20 cM 10 2-3 M.

HaiiBaxxiuBima ocoOaMBICTh IPYHTY — POJIOUICTb, TOOTO 3a0e3MeUeHHs
pOCIUH yciM HEOOXiTHUM JUTst iX pOCTY 1 PO3BHUTKY.
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VYci mpomecw, mo BigOyBalOThCA Yy IPYHTI, TICHO B3a€MOIIOB'S3aHi.
ONTHMATBHOK € WIiTbHICTH TpyHTY 1 r/cM’; Bxke mpu miimbHOCTi 1,4 r/em’
HOTIpIIYyIOTECS YMOBU [UIi POCTY KOpPiHHS, Ta3o- i BOJOOOMiHY, iCHyBaHHS
pHUIOUNX TBapHH. Bakka TexHika, 10 Npallloe Ha MOJISIX, NEePeyLIIbHIOE IPYHTH,
3MIHIOKOYM HE JIMIIE IX CTPYKTYpPHO-MEXaHI4HI BJIIACTHUBOCTI, ajie 1 XiMi4Hi Ta
610JI0TI4HI TIPOIIECH, 1110 Y HUX BiI0OYBaIOThHCS.

3rigHO 3 KJIIMAaTHYHUMH 30HAMH 3MIHIOETHCS IIBUAKICTH MPOLECIB
IPYHTOYTBOPEHHS, TOBIIMHA IPYHTOBOTO IOKPUBY, HOTO POMIOYICTH, THIH
IPYHTIB (HOpHO3eMH, Cipi JIiCOBi, KAIITAHOBI, JKOBTO3EMH TOIIIO).

3a BMIiCTOM T'yMyCy IPYHTH IOJJISIOTh Ha JBa TUIIH:

v' yopHozemu 7-10% rymycy;
v’ migzonucti rpyHTH 10 2-3% rymycy.

TI'ymyc MicTUTB BOy Ta OIOT€HHI €IEMEHTH, PO3KJIaIal0YiCh IIOPOKY Ha
20-50% 3amexHO BiI YMOB, MiABMINYE BOHMparouy 3IaTHICTH Ta OydepHy
€MHICTh TPYHTY, peryitoe pH, CTBOpIOIOYHM ONTHMANbHI YMOBH IUISL POCTY
POCIIHH.

Oxcup ByIJICHIO YTBOPIOETBCS y IPYHTI TiJ Yac IHUXaHHA >KUBHX
OpraHi3MiB Ta pO3KJIaJaHHsA OPTaHIYHUX PEIITOK; YaCTHHA HOTO BHALIAETHCS B
atMocdepy, I1HIIA MOIVIMHAETbCA KOPIHHAM POCIUH Ta BUKOPHCTOBYETHCS Y
npoueci gorocuHTely uiss cTBOopeHHs Oiomacu; CO, 30inbliye pO3YHHHICTH
coJieil 1 TOCTYMHICTh iX JUISl )KUBJICHHS POCJIMH. KOpiHHS pOCITUH BHIUISIOTH Y
rpyaT He nume CO,, a i YUCIeHHI OpraHiyHi CIOJIYKH, 30KpeMa KUCIOTH, L0
BIUIMBalOTh Ha pH rpyHTOBOrO po3umHy. KpiM TOro, KOpiHHS YTBOPIOE

KOMIUIEKC i3 TIPYHTOBHMH MiKpOoOpraHi3MamMu — OakTepisMu, Trpubamu,
AaKTHHOMILICTaMH, SIKi MICTAThCA y KimbkocTi 150-300 mmH Ha | T TpyHTY
(puzocdepy).

XiMiYHMIA CKJAJ 1 KOHLEHTpAlis IPYHTOBOTO PO3YHHY 3YMOBIIIOE
KUBJIEHHS 1 picT pociauH. IIpy BUCOKOMY BMICTi cojied POCIMHM BTPavyaloTh
Typrop (Boja BHUXOAWTH 3 KaIiJsApiB KOPEHIB POCIMH y TIPYHT), BHCOKa
KOHIeHTpawis karioniB Ca’" crpumye HamxomkenHs y pocanny K™ ta PO, i
cipuste 3acBoeHHro NH,'; sHmkxemns pH moripmye picT KOpiHHA, 3MEHIIye
NOTTIMHAHHS TOXXUBHHAX PEYOBHH, IPHTHIYye CHHTE3 OLIKIB 1 WyKpy; TpH
BHCOKOMY pH cHOBUTBHAETBCS mTOMIMHAHHSA —(ocdaT-ioHIB, 30UTBITYETHCS
3aCBOEHHS KaTiOHIB.

Hizumenns temneparypu Big 10°C 1o 25°C 36inbuiye HagXOIKeHHs
MIOXKHBHHX PEUOBHH; TIPH OXOJIOPKEHH] IpyHTY Hikde 3a 10°C ynoBiTbHIOEThCS
MOTJIMHAHHS POCIMHAMH Yy TIEPIILY Yepry CIONyK a30Ty i ¢pochopy.

TakuM YUHOM, POJTIOYICTh IPYHTIB BU3HAUAETHCS:

IIUIBEHICTIO;

MaTepHUHCHKOIO TOPOJIOIO;

BMICTOM I'yMycCy;

KOHLIEHTpaLli€l0 O10reéHHUX MaKpo- 1 MiKpOEIEMEHTIB;
TEIIOBUM PEKUMOM,;

XIMIYHUM CKJIaJIOM IPYHTOBOT'O TIOBITpS;

6araTCcTBOM XHBOI pEUOBHHH;

N NN NN
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v/ BiicyTHIiCTIO 3a0py/MHIOBAYIB, IIKiIHUKIB Ta 30yIHHUKIB 3aXBOPIOBaHb

pOCTIHH.

3emenbHUN GOHA IIaHETH IpeAcTaBaeHui y Tabm. 2.10.

OpHi rpyHTH cTaHOBIATH, jume 10 % Teputopii cymi, ciHoXati i
nacopuma — 20 %, pemrta 3eMelb HE BHKOPUCTOBYETHCS Y CUILCHKOMY
rocroaapcTBi, ockinbku 20 % CyIn po3TamoBaHO Yy 30HaX 3 XOJOJHHM
kaimMatoM; 20 % — y 30HI 3 mocymumBuM KiimatoMm; 20 % — po3MileHo Ha
KpyTux cxunax; 10 % — npeacraBieHo MagONOTYKHUMU IPyHTaMU.

Tabmu 2.10. — 3emensHuil GOHA IIIAHSTH

emenbHui (or Hnomai % Bin 3araJ.11,Ho'1'
MJTH KM IO

Jlicu 1 micomocaaku 40,3 27,0
[MpupoxHi IyKH i MacoBHIIa 28,5 19,0
CinlbChKOTOCTIOAAPCHKI YTiaas 19,0 13,0
Cyxi mycremi, Ckeli, TpUOEpexkHi 18,2 12,1
MTICKH
JIbomoBUKH 16,3 11,0
Tynapu i JlicoTyHApH 7,0 4,7
[TomsipHi Ta BUCOKOTIpHI MycCTeNi 5,0 3,3
AHTpONOreHHi 3emi 4.5 3,0
Bouora (1o3a TyHIIpOIO) 4,0 2,7
O3epa, piukH, BOJOCXOBHIIA 3,2 2,2
3eMili  TIPOMHUCIIOBOTO 1 MiCBKOTO 3,0 2,0
MpU3HAYCHHS

KucnotHicTh TpyHTY, OIHA 3 HaWBaXKJIMBIIIMX BIACTHBOCTEH OaraTbox
IPYHTIB, 00OyMOBJICHa HAsSBHICTIO BOJHEBUX IOHIB Yy IPYHTOBOMY PpO34YHHI, a
TaKo)X OOMIHHHX 10HIB BOJHIO Ta AJIOMIHII0O B IDYHTOBOMY MOTJIHHAIOYOMY
KOMILJIEKC.

OOMiHHA KHCJIOTHICTh — 1€ YAaCTHHA TiJPOJIITUYHOT KUCIIOTHOCTI I'PYHTIB
(3aranbHOi KUCIOTHOCTI). 11 BHKOPHCTOBYIOTb NPU BU3HAUEHHI 103M BAIHA JUIs
YCYHEHHSI HA/UIAIIKOBOI KHCIOTHOCTI IPYHTIB, & TaKOXK [yl BH3HAYCHHSI
MOKA3HHKA, [0 MA€ Ha3BY «CTYIiHb HACHYEHOCTI IpyHTY ocHOBaMm» (V, %):

- S-100 ’
S+H
g
ne S — cyma HOTIMHEHHX OCHOB,;
H, — rizponiTHyHa KUCTOTHICTS.

JIns 3HIKEHHSI KHCIOTHOCTI TIPYHTY Yy SIKOCTI XIMIYHHX MIJTIOpPaHTIB
3aCTOCOBYIOTh Pi3HI MaTepiaid, aje HaHOUIBII ITOMMpPEHi 0camxoBi MOPOIH, IO
Mictare kameiut CaCO; ta momomit CaMg(COs),. 3 XiMi4HOT TOYKH 30pY
KaJIBIUT € KPaIIuM 3aC000M JUTS 3HIKEHHS KHCJIOTHOCTI IPYHTY.

HaBrnakw, mpy 3acojeHHI IPYHTIB Ta YTBOPECHHI COJIOHIIB (COJIOHIIEBHX
IPYHTIB) y ILUIAX Menmiopalii BHUKOPHUCTOBYIOTH TillCyBaHHs IpyHTY. llpu
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PO3UMHEHHI TiNCy y IpyHTOBHIl po3unn notpamise Ca’’, koTpuii 3aminrye Na™ y
IPYHTOBOMY IIOTJIMHAIOUOMY KOMIUIEKCI, y Pe3yJIbTaTi HOTO ITOKPAIIyIOThCS
ximiuHi Ta (i3uyHi BIacTHBOCTI IpyHTIB. KibKicTh Tincy po3paxoByOTh 3a
hopmyoro:
D =0,086(m - 0,05E)Hd,
me m — BMicT o6minHOro Na* (Mr-exs/100 T rpyHTY);
E — emxicTh nmornuHaHHA KaTioHiB, E = S + H;
H - rmubuna opHOTO 1mapy, cM;
d — 06’emHa Maca rpyHTY (r/cM’);
0,086 — 3HaueHHs | Mr-eKB TiMcy, T;
0,05 — koeirieHT TPONOPIIHHOCTI (TIPU PO3paxyHKaX KUIBKOCTI TilCy
MPUITYCKAIOTh, 10 10 5 % OOMIHHOTO HATPiIO Bl EMKOCTI HOTJIMHAHHS
3aJIMIIAETBCSA Y TPYHTI, TaK SIK caMe I KUIbKICTh HATPil0 HE YHHHUTH
HEraTUBHOI Jii Ha BJIaCTUBOCTI IPYHTY).
CrymiHb 3aCOJICHHS IPYHTIB BU3HAYAETHCS 10 3aTaIbHOMY BMICTY COJIEH y
BOJIHI BUTSDKIII 3 ypaXyBaHHSIM IX BHIOBOTO CKJIaTy, 200 3a popMyIIoo:

a="100,
S

0L — CTYTIiHb 3aCOJICHHS IPYHTIB, %.
2.3.2. TexHOreHHMii BILUIUB HA POAIOYICTH IPYHTIB

Jns xomrieHcamii BTpaT MiHEpaIbHUX PEYOBHH IPYHTOM i3 3i0paHum
YpOKaeM 1 MIATPUMAHHS POJIOYOCTI 3eMellb BHOCATh JOOpUBA — a30THI,
¢bocdopHi Ta kamiitHi. [Ipn IX BHeCEHHI He 3aBXIH BPaXOBYIOTh XIMIYHHUH CKJIa]
IPYHTY, arpOTeXHIKY KYJIbTYPHU, TEPMiHH i HOPMHU BHECEHHSI, [0 IPU3BOIHUTH JI0
HaKOMHWYEHHs 1X y IPYHTI Ta pOCIMHAX, HAJXO/KCHHS y MOBEPXHEBI BOJM 31
ctokoM. A3oTHi i (¢ocdopHi n00pHBa CHpUAIOTH a30TQiKcallii, aKTUBYIOTh
ISUTBHICTh IPYHTOBUX OaKTEpiil, aKTHHOMILIETIB, TPUOIB, SIKI PpYHHYIOTh PEIITKA
POCIHH 1 TBapHH, (HOPMYIOUH IyMyC.

Haxonm4eHH!O HITPATIB y POCIHHAX CHPHUSIOTH:

BHUCOKI JO3H a30THUX 1 OPraHi9HUX JOOPHB;

3aTiHeHHS y pa3i 3arynieHHs MOCiBiB;

Ha/IMipHa BOJIOTICTh 1 HU3bKa TEMIIEpaTypa, Mocyxa;

IPUTHIYEHHs POCIUH 3aC00aMH 3aXHCTY;

ocnabNieHHs POCIMH  BHACHIJOK  YpaXeHHs UIKIIHHKaMH  Ta
3aXBOPIOBaHb.

Kpim Toro, moOprBa 4acTo MICTATh Ba)KKi METaNW Ta pamioHyKIiad. 1 T
cynepdocpary mictuts 0,7-0,9 xr cBuHIIO, 0,3 KT KaaMifo, HEBEJNKI KiITBKOCTI
paIioaKTHBHUX €JIEMEHTIB — ypaHy, pafifo, Topito (Tadm. 2.11).

IHomi mnst ymoOpeHHS 3eMenb BHKOPHCTOBYIOTH ITPOMHCIOBI  9H
rOCIIOapChKO-TIO0YTOBI CTiYHI BOAM 1 IUIAMH MICIS PEareéHTHOTO OYHIICHHS
Boa. Lle MOXe BHOCUTH y TPYHTH OKpeMi BUAM 3a0pyJHIOBadiB, HaifdacTimie —
Baxxki metanu (Pb, Zn, Cs, Ni, Co 1a in.).

ANANENENEN
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Iectumumun — me 30ipHa Ha3zBa 3acobiB mIa GopoTeOM 3 Oyp'sHamH,
IIKiTHUKaMH, TPHOHUMH 3aXBOPIOBAHHSIMH CIUIBCHKOTOCIOAAPCHKUX KYIBTYP
tomo. Haiibinbiie BoHM moTpiOHI MiJ 4ac BUPOIILYBaHHS PHCY, BHHOTpaly, a
TaKOX 3€PHOBHX 1 OBOYEBUX KYJIbTYp Ha MOJIMBHUX 3eMiIsIX. OKpeMi NecTHIUAN
CTiliKi y JOBKULI, 37aTHI M0 OioakyMmyJislii, TOKCHYHI Ui JIIOACH 1 TBapuH
(CTIPUYMHIOIOTH OTPYEHHS, KATIITBA, YTBOPEHHS 3JIOSIKICHUX TTYXJIUH).

Tabmums 2.11. — Metanu, sKi BXOISATH OO CKJIany 3aco0iB Ximizamil
CLTBCBHKOTOCTIOAAPCHKOTO BUPOOHHIITBA
3acobu ximizarii Meranu

®docdopHi 1odpuBa | Minb, IMHK, KaaMiid, XpoM, KOOaJIbT, CBUHEIb, HIKelNb,

BaHaJiil, CTpoHmid, ypan-238, Topiii-232, paniii-226,

cBHHENB-2 10, MOJIOHIM

XiMi4YHI MeTIOpaHTH:
— docdorinc | MaHraHn, CTpOHILIIN, HATPIH, Kamiid, 0apiil, pinKko3eMeNnbHi

eJIEMEHTH
— Tomacuuiak | Xpowm, 3aii30, CBUHEIIb, KaJbIIil;
[Mectunmm MepKkypiii, MiJIb, 3811130, aTIOMIHiH, IIHHK, OJIOBO,

CBHHEIIb, aPCCH

Mectumuny, sKi BHKOPUCTOBYIOTh B YKpaiHi, TOIUISIOTH HA TPU TPYIIH:
v/ mpemnapari pOCIUHHOTO, TPHOHOTO Ta GAKTEPiaTBbHOTO TOXOKCHHS;
v/ HeopraHiuHi IpemnapaTy, 10 CKIay SKUX BXOAATH 31130, Mi/lb Ta iH.;
v/ CHHTETHYHI OpraHiuHi mpenapar, Io MicTITh XIop, cipky, Gocdop.

B 1983 p. y Pocii B cigbcbkoOMy roCHOAAPCTBI HA JIOJUHY MPUIIANANIO
BUKOPDHCTaHHS 25 Kr XiIMiYHHUX JOOpHB; KINBKICTH HOBOHAPO/DKCHUX 13
TeHeTHYHUMH BiAXWJICHHSAMH CTaHOBHWJIA 16,5 % Bij 3aranbHOi KiIBKOCTI (TIpu
30 % reHeTHYHNX NOPYIIEHDb MOMYJIALIT 3arpoKy€ 3aruodens).

Bakki MeTanu — 11e yMOBHA Ha3Ba METAJIIB, sIKi MAIOTh IIUTBHICTh MTOHA 6
r/cM’, BigHOCHY aToMHy Macy moHag 50 a.0.M., GUNBIICTH 3 SKHX TOKCHYHI
(TMHK, KaaMil, MepKypiii, XpoM, CBUHEIb, MarHii Ta iH.)

Jlxepena HaIXODKEHHS BXKKUX METATIB y IPDYHTHU: BiAKpUTHUIl BUI0OYTOK
KOPHCHUX KONAJIMH; BUKUAW METANYPTiiHUX 3aBOMAIB, XIMIYHUX MiANPHEMCTB,
cMmiTTecnamoBanbHux 3aBoliB; TEC; 3Banmumia BigxoniB; aTMoc(epHi omajiw,
MIOKEXkKi TOIIO.

Mertannu MOpiBHSIHO JIETKO HAKOMHYYIOTBCS Y IPyHTaX, ajie IMOBUIBHO i
Ba)KKO BHIAISIOTHCS 3 HUX. [lepio HamiBBUAAIEHHS METANIB:

v’ 1uHKyY — 110 500 poKiB;
v’ xaamito — 0 1100 poxis;
v’ wmini — g0 1500 pokis;
v/ CBHUHIIIO — JI0 KIJIbKOX THCAY POKIB.
Hadronponykru i HadTa NOTPAIUISIFOTh Y TPYHT:
i1 yac BUIOOYTKY HATH i IPUPOIHOTO ra3y;
y pasi aBapiii HaTOIIPOBO/IIB;
pa3oM 3i CTIYHUMHE BOJAMH YHCIICHHHX TaTy3eif IPOMUCIOBOCTI;

ANANIN
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v’ 3 aTMOC(epHUMH ONaaMH;
v/ i yac poGOTH TEXHIKU Ha TIOJISX;
v/ 3MHBAHHAM i3 TIOBEPXHi aBTOMaricrpajieii, aBT0o MUMOK i TPaHCIOPTHHUX

MiAPUEMCTB TOLLO.

Hadra 3a BUCOKMX KOHILIEHTpAI[iH 130J1F0€ TIOKMBHI PEYOBUHH BiJl KOPiHHS
pociuH; PoOOUTH TIPYHTOBY Macy riapodoOHOI0; NpH 3aryCHEHHI YTBOPIOE
acdanbTononiOHy Macy Ha TOBEPXHi IPYHTY, sIKa YCKJIAJHIOE OOMIH Tazame i
BOJIOI0 MK aTMOC(EpOoro Ta IPYHTOM.

Pamianiitauii ¢oH 3eMHOI TMOBEpXHI 3aJIEKUTh BN PaTiOaKTHBHOCTI
FIpCHKUX TMOPiJ, SKI BHXOJSITh HAa MOBEPXHIO. Y MOPOAAX BYJIKaHIYHOTO
TTOXOJKeHHs OLybllle PalioaKTUBHUX 130TOIIIB, HIX B OCa/IOBUX, XO4a CJIaHII Ta
docdoputu MaroTh e OiLIBIITY Pa/li0aAKTHUBHICTS.

AHTpPOTNIOTEHHUMH JIXKEepeJIaMHu paJli0OaKTHBHUX 130TOIIB y IPYHTI €:
PO3pO0Ka POAOBHIL YPAaHOBHUX PY/I;

BUNIPOOYBaHHSA SAEPHOT 30pof;

MATMBHO-EHEPTeTHYHII KOMILIEKC;

MOTHJIBHUKY Pa/Ii0aKTUBHUX PEUYOBHH (BIIXOIB);

aBapii Ha AEC;

BTpPATH IIi/1 4ac nepepoOKy ypaHOBUX PYA.

Pagionykminmm MIrpyroTh SK 1O TIOBEpXHI IPYHTY, Tak 1 BIJIHO.
CHiBBiIHOIIEHHS MIXK HUISXaMU Mirpaiii 3yMOBJICHE KIIMaTHYHUMH YMOBaMH,
COpOLIHUMU BJIACTUBOCTSIMHU IPYHTIB, TUSITBHICTIO TPYHTOBHX
MIKpOOPTaHi3MiB,  PO3YMHHICTIO  paJiOHYKNIimiB, CTyHEHEM  3aCBOEHHS
pOCIIMHAMHY.

ASANENENENRN

2.4. 3apadi Ta BpaBy 3a TeM010 «OniHKa AKOCTI HABKOJIMIIHBOTO
cepe1oBUILA»

BuKOpHCTOBYIOUM 3HAaHHSA, OJICpXKaHI Ha JEKIIHHOMY Kypci Ta TpH
CaMOCTIHHOMY BHBYEHHI TeM 3a pPEKOMEHIOBAHOIO JITEpaTypor, aiite
BiJIOBIII HA MUTAHHS:

1. BubepiTh HOMepH IPaBHIBHUX TBEPKEHB (Big 1 10 4).

1. UncenbpHICTB JIIOJCTBA Y Il Yac € OJIM3bKOI0 10 6,5 Mipa ocil.

2. HopmaneHa OiosoriyHo 0OyMOBJIEHa YHCENBHICTH Buay Homo
sapiens MepeBHICHA Ha KiTbKa TTOPSIKIB.

3. 3 ekonoriyHoi TOYKM 30py pict moactBa y XX CTONITTI Mae
xapakrep Oinbiie BnactuBuil K-crpareram.

4. Y cepenqHbOMY HAaceleHHs 3eMili HIOXBHJIMHH 3pocTae Ha 1600
JIIOJIEH.

2. Ha mouatrky Hamoi epu (OJM3bKO 2 THUC. POKIB TOMY) YHCEIBHICTH

JIFOJICTBA Ha 3eMJIi CTAaHOBHJIA:
a) 100-250 mutH 4OJIOBIK;
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6) 200—350 MJIH YOJIOBIK;
B) 300—450 MJIH YOJIOBIK;
r) 400-550 MJH 4OJIOBIK.

3. YucenbHicTh HacedeHHs 3eMili nocsara 1 mipa:
a) B 1780 pori;
6) B 1830 pori;
B) B 1880 poui;
r) B 1930 pori.

4. 3ereHa PeBOIOLTIS cTalla HACTIIKOM:

a) OL1bLI NIMPOKOTO 3aCTOCYBAHHS XiIMIUHUX JOOPUB,;
0) 3MEHIIICHHS KiJIBKOCTI 3aCTOCOBYBaHUX MECTULIU/IIB,

B) 30iJbIIEHHS 3POINYyBaHHUX ILIOLI;
I') JIOCATHEHb CEJICKIIIT,
1) CepHO3HOTO 30UTBIIEHHS TIOCIBHUAX TLTOI.

5. IIpu BumTaBIi OftHi€T TOHHY CTalli B aTMOC(epy BUKHIAETHCS:

a) 0,01 T okcumiB cipku;
6) 0,02 T okcumiB cipku;
B) 0,03 T okcuiB CipKH;
r) 0,04 T OKCH[IIB CIpKH.

6. I1ix TpaHCKOPIOHHIMH 3a0pYAHEHHSIMHI PO3YMIIOTH!

a) 3a0pyIqHEHHS, ITIEpPeHeCeHi 3 OJHOr0 padHoHy KpaiHW y IHIIHH

paiioH;

0) 3a0pyAHEHHs, NepeHeceHi 3 TepuTopii OAHI€l KpaiHM Ha IUIOULY

IHIIOT KpaiHu;

B) 3a0pyJHEHHS, IEPEHECEH] 3 OJJHOTO MaTepHKa Ha 1HIINH MaTepHK;

r) 3a0pyJHEHHS, IEPEHECEH] 3 MATEPUKIB Y OKEaH.

7. TemnepatypHa iHBepCist IPOSIBISETHCSL:
a) y He3MIHHOCTI TeMIIepaTypH IOBITPS 3 BUCOTOIO;
0) y 3HIDKCHHI TeMIepaTypH MOBITPS 3 BUCOTOIO;
B) Y NiABHIICHHI TEMIEPATypH MOBITPS 3 BUCOTOIO;
r) iHOZAI B aHOMAIbHOMY 3HMXCHHI, a i1HOMi
MiABUILEHHI TEMIIEPATYPH 3 BUCOTOIO.

8. ®DoToOKCHIAHTH YTBOPIOIOThCA B atMmocdepi
(dopMmyBaHHi:
a) CMOTY JIOHJIOHCHKOTO THITY;
0) cMory JIoc-aHIKeIeChKOro THILY;
B) CMOTY apKTUYHOTO THITY;
I') CMOTY BCIX THUIIIB.
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9. 3rigao 3 KioTChKHM IPOTOKOIIOM, KpaiHH, IO HOTO ITiAMICaITH:

a) TIOBHMHHI BHKHUJATH aHTPOIIOTEHHUII BYTJIEKHCIHII Ta3 B 00Cs31 He
MeHIIoMy, Hix y 1990 poui,

0) MOBMHHI BUKUIATH aHTPONIOTCHHUH BYTJIEKHCIHMHA Ta3 B 00Cs3i He
oinbomy, Hixk 'y 1990 porii;

B) NOBMHHI BHKHIATH aHTPOIIOTCHHHUH BYTJIEKHCIHN ra3 B 00cs3i He
MeHmoMy, Hix y 2000 pori;

T) TOBHMHHI BHKHJIATH AaHTPOIIOTEHHMI BYTTEKUCIHH ra3 B 00cCs3i He
6inpmomMy, Hixk y 2000 pori.

10. BubepiTh HOMEpH NPaBUIBLHUX TBEPIKEHB (Bix 1 10 4).

1. Ha npymky OaraThOX YYEHHX, TOJIOBHA NpPHYMHA pYHHYBaHHS
030HOBOTO €KpaHy cTparocdepu — XJIopPTOPBYTIICBOIHI.

2. AtomH XJIOpY KaTali3yloTh Y arMocdepi MepeTBOPCHHS KHUCHIO B
030H.

3. Tlectrnuan Mo JaHIIOTaX XapuyBaHHS MOXXYTh HMOTPAIHTH Y TLIO
JIFOJTHHHL.

4. KucnoTHi omaay BUKIHKAIOTh IEPETBOPEHHS PO3YMHHUX CIIOIYK
MeTaJliB, 1110 1epeOyBaroTh y IPYHTI, Y HEPO3UUHHI POpPMH.

11. Hacnmigkamu 3HW)KEHHS KOHIIGHTpallii 030HY B armocdepi 3emuri
MOXYTh CTaTH:
a) YHCIICHHI COHSYHI OIIKM JFOJeH, TBAPHH 1 POCIINH;
0) picT 3aXBOPIOBAHOCTI JIFOAEH PakoM IIKipH;
B) PO3BUTOK XBOPOO 30pY JIFOIMHY;
I) CTUMYJIIOBaHHS poOOTH IMyHHOI CUCTEMH JIFOIMHU 1 TBapHH;
n) iHTeHcHuikalis GOTOCHHTE3Y Y POCIIHH.

12. 30inblIeHHS KHUCIOTHOCTI JIOIIIB, CHITY, TyMaHIB HE IOB's3aHE 3i
301JIbIIEHHSIM BUKHIIB y aTMochepy:
a) CHy;
0) SOy;
B) COy;
r) NOy.

13. [TigkuciieHUMH IPHIHATO BBAYKATH OMAaIH 31 3HaUeHHsIM pH:
a) Buuie 7,0;
6) Hmxue 7,0;
B) BHIIE 5,6;
T) HWX4Ye 5,0.

14. HacmigkaMu BUITaJgaHHs KACIOTHUX OIAJIIB €:
a) BHJIYTOBYBaHHS METAJIIB i3 IPYHTY;
0) MigBUILEHHS CTIHKOCTI JICiB OO TPUPOAHMX 3a0pyIHIOBadiB i
XBOpOO;
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B) 3aKWCaHHS 03ep i 3arubels riipoOioHTIB;
) 3aru0eib XBOWHHX 1 ypasKeHHs JIUCTSHHX JICIB;
J1) MOCWJIEHUH PO3BUTOK (DITOIUIAHKTOHY Ta €BTPOGiKyBaHHS BOIOWM.

15. HeraTUBHHMHM €KOJIOTIYHMMH HACIiAKAMH CTBOPEHHSI BOJAOHMHUIIL €:
a) iHTeHcH(iKalisl MpoIeciB 3apOCTaHHs 03€ep, TUMaHIB, 3aTOK B YCTSIX
piK;
0) aKyMyJIOBaHHS CTOKY BOJH JUIA IIiJIeH Melioparii;
B) 3MiHa PeXHUMY MiI3eMHIX BOJ;
I') 3HWKEHHS CTIHKOTO PiYKOBOTO CTOKY;
JI) aKTUBI3allis 3CyBiB, KAPCTiB.

16. Jlo aHTpomnoreHHMX (aKTOpiB Ta MPUYUH PO3BUTKY IYCTEIb HE
BIJTHOCUTBCS:
a) BUNAJIOBAHHS TOPIIIHBOI CYX0i TPaBH;
0) TpuBaii mocyxu;
B) BHpYyOKa JiepeB i YarapHHKiB;
T) TIepeBHIIaCaHHA XyHOOH.

17. lo ocobGnuBocTei nmpupogHux exocucteM [TiBHOUYI CItijy BiTHECTH:
a) BEJHMKY BHUJOBY PI3HOMaHITHICTh OpraHi3MiB;
0) HHM3BKY NEPBUHHY NPOAYKTHBHICTD;
B) HEBEJHKI KOJMBAHHS YUCEIBHOCTI MOITYJISIIIi;
T) BIIHOCHO KOPOTKi TPO(idHi JAHIIOTH;
1) TIPECKOPEHHI KPYTOBOPOT O10TCHHHX €JIEMEHTIB.

18. ExosnorivHMMU HacIiIKaMu pO3pOOKHU HAJP €:
a) aKTHBi3allis 3CYBiB, OCIZJaHHS 1 3pYIICHHS TiPCHKUX TOPiJ;
0) 3MiHa reoTeMIIEPaTypHOIO OIS MiCIIEBOCTI;
B) 30iJbIIICHHS BUTPAT MAJIMX PiK;
r) 3MiHa penbedy MiCIeBOCTI;
1) TIOPYIIEHHSI POCIHHHOTO TOKPHUBY.

19. [To exonorigHuX (QyHKIIIH J1iCy HE BITHOCUTBCS:
a) 30epeKeHHs €KOJIOTIYHOIT PIBHOBArH;
0) IPYHTO3aXHCT;
B) pekpeartis;
) JOKEpENo Xap4OBUX MPOIYKTIB JUIS JIFOIUHU.

20. TBapuHHUI CBIT BUKOHYE HACTYIIHI €KOJIOTIYHI (PyHKIT:
a) € IUIEMiHHAM MaTepiajioM JUIs 3BipiBHUIITBA;
6) Oepe yuacTb y mporecax 0i0JIOriYHOTO KPyroBOpOTY;
B) CIIpUsi€ 3aMUICHHIO, TIOMUPEHHIO POCIIUH;
r) Oepe y4yacTb y CTBOPEHHI IEPBHUHHOT MPOJYKIIii;
II) € JDKEPEJIOM JIIKapChbKO1 CUPOBUHHM IS JTFOIUHHU.
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2.4.1. T'inpocdepa

21. SIxa maca coau (y rpamax) HeOOXiHA U yCyHEHHS KOPCTKOCTI BOIU
06’emom 1000 1, Hacuueroi cymbharom Kanpiio mpu 20°C, AKIIO PO3YMHHICTH
fioro € piBHOIO 2 I/11.

22. YoMy opiBHIOE KapOOHATHA XKOPCTKICTh BOJH, AKIIO A 11 yCyHEHHS
1o Boau 06’emom 20 1 nogano 3,71 r kapOoHATy HATPIIO.

23. Bu3HauUTH KOPCTKICTh BOIH, KO y 200 M Boau mictutbest 20 Mr
. . 2+ . . . 2.
ionip Ca’" i 8 mr ionis Mg”'.

24. BU3HaUUTH THMYACOBY XXOPCTKICTb BOAH, ¥ 1 JITpi KO MiCTHTBCS

0,1463 r Mg(HCO3),.

25. Slka maca Ca(OH), Oyzae motpiOHa aisi mOM’SIKIIEHHST BOJU 00’ €MOM
1000 M, 106 ii KapGOHATHA KOPCTKICTh 3MeHIIMIacs Bix XK; = 28 MMOIB/1 110
2K, = 12 mmounb/11.

26. Ha turpyBanns 0,05 1 Boau Burpaueno 4,8 mu 0,1 H Tpuiony b.
YoMy mopiBHIOE KapOOHATHA XKOPCTKICTh BOAN?

27. YoMy nOpIBHIOE MOCTiiHA )KOPCTKICTh BOJH, SKIIO ISl 11 YCYHEHHS /10
25 n Boau gomano 21,6 r Na,COs.

28. JKopcTKiCTh JAeSKOro 3pa3ka BOJM OOYMOBIIOETBCS — TUTBKH
nmukapbonaroM Mmarsito. [Ipu kum'stiaxi 0,5 m Boam B ocax Bumano 14 wmr
Mg(OH),. YoMy piBHA KOPCTKICTH BOJH?

29. Yomy nopisHroe sxoperkicts 0,003 M pozunay MgCl,?

30. Ha tutpyBanns 0,5 1 3pa3ka Boau ButpayeHo 22,8 miu 0,1 H Tpusiony
B. Yomy piBHa kKapOOHATHA KOPCTKICTh BOU?

31. Jing mom sixmenHst 10 1 Boxm HeoOximHO 1,55 T Na,CO;. YoMy piBHa
JKOPCTKICTh BOAH ?

32. OpuH jiTp Boxu MicTUTh 48,6 Mr auxapOoHaTy KanbLioo i 29,6 mr
cyabgary Marnito. Ckinbkn momie Ca®” i Mg®" micturbes y 1 11 3paska Boau?

YoMy NOpiBHIOE 3arajibHa )KOPCTKICTh BOIH?

33. Yomy pisna xopctkicts 0,005 M po3unry CaCl,?
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34. JKopcTKicTh JAESKOTO 3pa3ka BOOH OOYMOBIIOETBCS — TLTBKH
nmukapoonaroM 3amiza. [Ipu xun'stinni 0,25 1 Boau y ocax Bunanu 4 mr FeCO;.
YoMy 10piBHIOE )KOPCTKICTh BOAU?

35. dnsa nom’sikmenns 100 i Boau HeoOximHo 12,72 r Na,COs;. Yomy
PiBHA )KOPCTKICTh BOJH?

36. [Ipn BU3HAYEHHI THMYAcOBOI )KOPCTKOCTI Ha TuTpyBanHs 0,1 1 BoAM
ButpageHo 5,25 mi 0,101 H poszumny Tpmiony b. YoMy nopiBHIOEe THMUYacoBa
KOPCTKICTb BOAU?

37. XKopcTKicTh AESKOro 3paska BOAU OOYMOBIIOETHCS TiJIbKH HITPATOM
kanbiito Ca(NOj),. Ilpu 06pobui 0,25 nm 3pa3ka BoaM KapOOHATOM HATPirO
Na,CO; y ocan Bunaino 37,8 mr CaCOs. HoMy piBHA KOPCTKICTh BoAH?

38. Po3paxyiite 3arajgbpHy XOPCTKICTh PIYKOBOi BOAM, SKIO y 225 Mi
npodu mictutbes 0,00392 r FeCl,, 0,00418 r Mg(HCOs),, 0,0117 T MgCl,,
0,0112 r Ca(HCOs),, 0,0052 r CaCl,.

39. Po3paxyiiTe THMYacOBY Ta MMOCTiIHHY dOPCTKICTh PIYKOBOI BOAHM, SKIIO
st 11 yeynensst 1o 1 1 Bogu nogano 0,117 r Na,CO; ta 0,091 r Ca(OH),.

40. Bu3HAYHTH KOPCTKICTh BOJM, SIKIIO TS 1i yCyHEHHs B 06’emi 1 M’
noTpibHO 159 T KapOoHaTy Hatpito.

41. Bu3HauUTH KOPCTKICTH MiHepanbHOI Boau «Hap3any, Ko B 00’eMi
1 1 mictuthes 0,3894 r ioniB kanbirito Ta 0,0884 i0HIB MarHito.

42. BuU3HAUYUTH Mar”i€By >KOPCTKICTh BOJH, SKIIO OPCTKICTh BUXIJHOL
BOJIM CTAHOBUTH 4 MMOJIB/JI, @ 3MICT 10HIB KaJbIIit0 JOpiBHIOE 60 MI/1I.

43. SIky macy BamHa notpidbHO moxatu a0 10 1 Bomy, 1m0 mMictuTh 1,2 T/1
posunnaeHoro Ca(HCOs3),, o6 ocaautu ¥oro y Burisiai CaCOs.

44. Bu3zHauuTH Macy raiieHoro BamHa, siKky HeoOXigHo moxat Ao 1000 i
BOJH, 11100 YCYHYTH 11 THMYACOBY KOPCTKICTh, piBHY 1,45 MMOJIIB/I.

45. BuzHaunTu KapOOHATHY JKOPCTKICTb, SIKIIO HA 0CA/PKEHHS KapOOHATIB
3 500 M Boau BuTpayeno 0,265 r conu.

46. Po3paxyBatu x)opcTKicTh Boau, y 200 mit sikoi Mictuthes 0,15 T ioHIB
KaJbLilo.

47. Sky macy BanHa (y Kr) noTpi6Ho xozati 10 10 M Boxm, mo MicTHTb
1,5 r/a posunnenoro Ca(HCOs;),, 06 ocamutu ioro y Burisai CaCOs.
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48. BU3HAUNTH KaJbLi€BY KOPCTKICTB, SKIO JKOPCTKICTh BUXIAHOI BOAN
cTaHOBHUTH 10 MMOIB/JI, @ 3MICT i0HIB MarHiro gopiBHIOE 100 Mr/m.

49. Bu3HauuTH KOPCTKICTh MiHEpanbHOI Boau «llapuuaHchkay, SKIIO B
00’emi 1 11 mictuthbes 0,45 1 ioHiB Kanbiio Ta 0,035 r i0HIB MarHiro.

50. ConoHicTh MPUPOTHHUX BOJ OLIHIOIOTH 110 3MICTY XJIOpP-i0HIB y TPOOi.
Po3paxyiiTe COJOHICTH MOCTIIKYBaHOI BOAM, SKIIO HA THTPYBAaHHS IPOOH
06’emoMm 10 v mmimmwro 19 mit 0,01 = pozunry AgNO:;.

51. PospaxyiiTe COJIOHICTP HPHPOAHOI BOIM, SKIIO IIPH aHATi3l 3a
CXEMOIO:
1. 4CI' + Cr, 0, + 6H" — 2CrO,C1,T + H,0;
2. 2Cr0,Cl1, +40H — CrO4” +2CI" + 2H,0
Ha TUTpyBaHHs poou 06’ emoM 10 mi minwto 23 mi 0,01 H po3unny K,Cr,O;.

52. V piuky, MiHiMaJIbHA PO3paxyHKOBA BUTpaATa SKOi cTaHOBUTE Q = 50
M3/C, HamiueHo BumycTuty o = 0,5 M/c BHPOOHUYMX CTIYHUX BOJI, IO MICTATH
cipyaHy KHCJOTY KOHLEHTpalier 3 /1. MiHiManbHa )KOPCTKICTh BOIU PiKH 3
mr-3ke/n, pH = 7,3. KoediuieHT 3MinryBaHHS BOJIU BOJOWMHU CTAaHOBUThH Y =
0,15. TloTpiOHO BH3HAYUTH, SIKA KUIBKICTh Cip4aHOi KHCJIOTH MOXe OyTH
HEHTpaTi30BaHa BOJOI BOJOHMHM 32 PaXyHOK 11 JIy’)KHOTO Pe3epBy.

53. OmiHITh MAKCHMaIbHO MOXIIMBY KOHIEHTPAI}0 PO3YNHEHOTO KHCHIO
y Bogi mpu 25°C, siximo korcTanta [enpi nopisrioe 2'10° Mons/(irTa).

54. OniHITP MaKCHUMAaJIBHO MOXJIMBY KOHIICHTPAII0 PO3YNHEHOTO KHCHIO
y Bomi mpu 20°C, sikimo koucranta lenpi piBra 2,2'10™ mons/(T1a). Busnaure,
Akuil 00’eM BOAM yYMOBHO BTPATHTh KHCEHb, SKIIO BOJOIMAa MICTUTH 5 KI
HA/JTUIIKOBOTO (DITOTUIAHKTOHY.

55. Ouinite, sKUil 00’€M BOAW YMOBHO BTPATUTh KHCEHb, SKIIO Yy
3aMKHEHY BOJOIMY B pe3ynbTati aBapii motpanmio 10 kxr 6enzomy. Koncranra
. . 108 }
I'enpi nopisHioe 1,26'10™ monnw/(irI1a).

56. Illo Oyne 3 momymsAli€r0 KOpoma Yy 3aMKHEHIM BOIOWMMI, SKIIO
BiOyBCs 3aimoBuii BUKWA (¢eHony y Kimbkocti 20 kr? PiBHOBakHa
KOHIICHTpAIlisi PO3YMHEHOTO Y BOJI KHCHIO JIO CKHJaHHA cTaHoBwia 10 mr/i.
06’em Bomoiimum — 10000 . Jis HOpMAaNmbHOT IKHUTTEISUTBHOCTI pUOH
HEOOX1THO MiHIMYM 3 MI/J KACHIO.

57. OuinHiTe HACIIIKY [UIS TIOYJIALIT KOpoIla y 3aMKHEHIH BOIOWMI, SKIIIO
y Hel movany CKHIATH CTiYHI BOAM KPOXMAIbHO-TATOKOBOTO 3aBOY. Y CTIYHUX
Bojax Mictutbes 60 wmr/m uykpiB (CpHOqp). TloTyxHIiCTh CcKupaHHS 3a
KOHTPOJBHHIT mepiox ckiana 1000 m°. PiBHoBaxxHa KoHIEeHTpalis O, y BOLOiMI
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JO CKWIAHHS CTiYHEX BOX — 9 Mr/m, o6’em Bomoiimum — 10000 w’. Jlms
HOPMAaJTbHOT )KUTTEAISIIBHOCTI pHON HEOOXiHO MIHIMYM 3 MI/JI KHCHIO.

58. YV Gepesni 1973 poky npu aBapii cyneprankepa «Amoko-Kaiicy 06inst
oeperiB @panuii Oyno BukuHyTo B MOope 230000 T HadTu. Po3paxyiite 06’em
BOIM, B SKOMY 3arvHyia puba, sKmo 3arudens puOM BigOyBaeTbcs mNpu
KoHIeHTpauii HadhT 15 mr/i.

59. 1976 poxy B pe3ynbrari BUOYXy TaHKepa «Yipkoso» Oimst Geperis
Icnanii O6yno BukuHyTO Yy MOope 100000 T HadTu. Ska mioma Bomu Oyna mpu
I[FOMY MTOKPHTa HA(TOBOIO ILTIBKOIO, SIKIIO TOBIIMHA IUTIBKH NPHOIU3HO 3 MM, a
rycruna Hadti 800 Kr/M>?

60. Y pesynbTaTi aBapiiHOrO CKUJAHHS CTIYHHMX BOJI, B SKUX MICTHJIOCH
60 T cypmm, Oymo 3abpyaHeHe macosmme miomeo 1000 %, riubuHa
MPOHUKHEHHS BOJA CTaHOBUTH 0,5 M. UM MOXHa NMUTH MOJIOKO KOPiB, SKi
maciucs Ha IbOMY ITACOBHIIN, SIKIIO HAa KOXHIM JIaHI[ Xap4oBOTO JAHITIOTa
BiIOyBAa€ThCS HATPOMADKECHHS TOKCHYHHX PEYOBUH B 10-KpaTHOMY po3mipi?
I'’IK cypmu B mostomi 0,05 Mr/kr.

61. Bopoiima, B skiii po3Boauiu ToBapHy puOy, Oyna 3a0pyaHeHa
CTIYHMMHU BOJaMH, MmO MicTATh 10 kr ¢pTopy. Un MOKHa BXKUBATH 110 pudy B
DKy, SIKIIO Ha KOXKHIM JaHIi Xap4OoBOTO JIAHITIOTa BiIOYyBA€ThCS HArPOMAaPKEHHS
TOKCHYHMX pedoBHH B 10-kpaTHOMY po3mipi? [lnoma Bogoiimu 100 M°, riubuua
i 10 m, TJIK dropy y pu6i 10 mr/kr, ryctuna Bomu 1000 K/,

62. Cxinbku K pTyTi Ha 100y BUKHJIAE TEXHOJOIIUHA YCTAHOBKA, SIKILO
Ha roauHy BoHa ckupae 1000 5 CTiYHMX BOJ, KOHIIGHTpAlis PTYTI B SKHX
CTaHOBHTH 6 Mr/n?

63. Cxinbku nitpi 20%-i costHOi KMCIOTH, TycTHHO 1,098 r/em’, Gye
noTpiOHO s Herrpanizanii 700 1 5 M myxHoi cTiuHOI Botu?

64. Jlns OYMINEHHS CTIYHMX BOJ BiJl TOKCHYHOTO HICCTHBAJICHTHOTO
xpomy (K,Cr,O;) y sikocTi BiTHOBHMKAa BHKOPUCTOBYIOTH Na,SO;. Hanumrite
PIBHSIHHS peakiii i po3paxyiiTe KiUIbKICTh Cynb(]iTy HaTpito, HEOOXITHOTO IS
MMOBHOTO BiIHOBJICHHS 750 T IECTUBAJICHTHOTO XPOMY.

65. JIBOOKHC BYTJIEIIO MOINMHAIOTH 31 CTIYHOI BOAM PO3YHHOM
rigpookucy Kamnblito. CrouaTky YTBOPIOETBCS OCaj, IIOTIM BIiH 3HHUKAE.
BusnaunTn 3aransHuil 00°eM rasy (y JiTpax), BUTpaueHHH Ha yTBOpPEHHSI 74 T
ocany.

66. Bwusnauutu Bux crivHOi BoaM (kucima abo  JIyXHA), SIKIIO
koHueHTpartist ioHiB OH™ mopiBHIO€E (MOJIB/M):
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Ne MOJIB/T Ne MOJIB/T
1 4107 9 | 05107
2| s5810% [10] 82107
31 02107 |11 ] 3,5102
4| 47107 [ 12] 9107
51 3610° | 13| 5310°
6 710" 14| 810"
7 910" | 15| 4510°
8 210° 16| 310°

67. Kuciaotu, mo MICTATbCA y CTIYHHX BOJAX MAaIIMHOOYIiBHHUX
BUPOOHUITB, HEHTPANi3yloTh BamHIHAM MoOJIOKOM (po3umHOM Ca(OH),).
CKUTBKH JITPIB BAaIHAHOTO MoJoka, mo Mictute 500 r/m CaO, motpibHO uis
Heirpanizauii 100 11 6%-ro po3unHy CONAHOI KUCIOTH, IycTHHOO 1,03 r/em®?

68. BusHauntu koHnenTpauii ionis H' i OH y criuniii Boxi, BoaHeBHit
MOKA3HUK SKOT PiBHUI:
a) 3,2;
6) 5,7;
B) 9,4;
r) 1,6.

69. Jlnsg OuMIICHHS CTiYHOI BOJAM BIiJl TOKCHYHOTO INECTUBAJICHTHOIO
xpomy (y Burasai K,Cr,O;) B sikocTi BiTHOBHHMKa BUKOpHUCTOBYBamH Na,SOs;.
Hanumuite piBHAHHA peakuii i1 po3paxyiTe KUIbKICTh Cyib(iTy HaTpito,
HEO0O0XiTHOTO s TOBHOTO BimHOBIIEHHS 800 I IIECTHBAICHTHOTO XPOMY.

70. s OYMIEHHS CTIYHOT BOAM BiJi TOKCHYHOTO IIIECTHBAJICHTHOTO
xpomy (y Burmimi KyCr,O;) B sikoCTi BigHOBHHKA BHKOpHCTOBYBamH FeSOy.
Hamumite piBHAHHSA peakdii i po3paxyiiTe KiIBKICTh 3aJIi3HOTO KyIOpocy,
HEeOoO0XiTHOTO 11 HOBHOTO BifHOBIIEHHS 700 I IIECTHBAIIEHTHOTO XPOMY.

71. Cymim OpoMmiliB HATpil0 Ta Kalil0 3aCTOCOBYHOTh y MEAMIMHI SIK
3acIOKiMBUN 3aci0. 3HAWTH KiUIBKICTh OpOMIJN-IOHIB, sKI HAIIWIIIM 10
oprasismy micis mpuiiomy 10 M posumHy, sxuit mictuth mo 30 T Opomimy
HaTpito Ta Opominy Kajiro B 1 miTpi.

72. Hammmite piBHAHHA peakmiii 1 pospaxyite Kinbkicte BaCly,
HeoOXiHOro i MOBHOTO ocapkeHHs 500 r IIeCTHBAJICHTHOTO XpOMY, IO

MICTHUTBCS y CTIYHIN BOJII.

73. Jlns OYHUINEHHS CTiYHOI BOAM BIJ TOKCHYHOTO INECTHBAICHTHOIO
xpomy (y Burmsaai K,Cr,O;) B gkocTi BimHOBHHKA BHKOpHCTOByBamm SO,.
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Hamumnite piBHSAHHSA peakiii 1 po3paxyiTe KUIBKICTh CIPYHCTOTO Tazy,
HEeoOXiHOTO JUIS TOBHOTO BiTHOBJIEHHS 950 T IIECTHBAICHTHOTO XPOMY.

74. Y mporuieci BUpOOHMIITBA YTBOPIOETHCS T'a30BUH MOTIK, 3a0pyIHEHUH
HEOpPraHIYHMMU 1 OpraHIYHMMH JOMIlIKaMHU. BuaaneHHsS HEOpraHidYHHX
JIOMIIIOK 3IIHCHIOETHCS BOJOK Ha akTUBOBaHOMY Byriumi. Ilpu mpomy 3
ra3oBOro MOTOKY BUMHBAIOTBHCS 1 OpPraHiYHI JOMIIIKH, SIKi 31 CTIYHUMH BOJaMHU
HAJXOAATH Y BiIKPUTI BOIOWMH abo Ha 0iOXiMOYMCTKY. BU3HauMMO, CKITBKH
OpTaHIYHHUX JTOMIIIOK BHMHBAETHCS 3aJICKHO BiJl PI3HUX YMOB, SIKIIO BBaXKATH,
o %praHqui JIOMIIIIKA BUMHBAIOThCS MTOBHICTIO, @ iX T'yCTHHA CTaHOBUTH 1,305
r/cM’.

Bapiant 1 2 3 4 5 6 7 8 9 10 | 11

Yac
BUKHIaHHS 2 4 6 8 10 [ 12 | 14 | 16 | 18 | 20 | 22
CTOKIB, TOJ

Burpara rasy,

3 20 1 25 |30 | 35|40 | 45 | 50 | 55|60 | 65| 70
M /Tof,

Konuenrparist
OpTaHiYHUX
JTIOMIIIOK Y 0,5 1 1,51 2 |25 3 |35 4 (45| 5 |55
ra3oBOMy
MOTOII, /M’

75. Po3paxyBaTH OpI€HTOBHUH 00’€M CTIYHHUX BOJ IEIIONO3HO-
MarepoBOro BUPOOHHUIITBA, 10 BHITycKae 500 T cynbGhIiTHOT IET0N03H 3a 100y .

76. Po3paxyBaTH Opi€HTOBHHH 00’€M CTIYHHUX BOJA LIEIIOJIO3HO-
ManepoBOro BUPOOHUIITBA, o Bumyckae 200 T manepy 3a 100y.

77. PospaxyBaTH OpIEHTOBHHUH 00’€M CTIYHUX BOJX  XIMIYHOTO
BUpOOHUNTBA, [0 BUMyckae 300 T CHHTETHYHHX IIOBEPXHEBO-aKTUBHHUX
pedoBuH 3a 100y.

78. Y Bomoiimi, 1110 Mae pubOrocnogapchke MpU3HAYCHHS, KOHIIEHTpAIlis
HapTH Ta HAPTONMPOAYKTIB B EMYJIbCOBaHOMY cTaHi crtaHoBuTh 0,1 w™r/m,
cipropyruemo — 0,5 mr/n, ¢enonis — 0,005 mr/n. OuiHUTH caHiTapHUM CTaH
BOJIOWMHU, BPaxoOBYIOUH €EeKT CyMallii.

79. Y Bomoiimi, mo Mae pubdorocmoaapchke MpU3HAUYCHHS, KOHIIEHTPAIlisL
kaamito cranoButh 0,05 mr/a, maruito — 3,5 mr/mn, Hikemto — 0,3 mr/in. OwiHATH

CaHiTapHUI cTaH BoAOIMHU, BpaXxoBYyIOUHU e(heKT cymallii.

80. Konnenrpaitist po3urHeHO1 croinyku A y crivHiid Bofi ckianae Ca. Y
CKUTbKM pa3iB HEOOXiTHO pO3BECTH BOMy, 100 1 MOkHA OyJO 31HMBaTH y
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KaHamizamiro? OxapakTepusyWTe SKiCTh CTiYHMX BOA. [laHi I pO3paxyHKY
3BEJICHO y TaOJIHNIIIO:

Ne Crnonyka A Ca, TJIK, Cronyka A Ca, TJIK,
Bap. MOJIB/IT M/ MOJIB/IT M/
1 AnroMiHi#i 0,5 0,5 MonibaeH 0,00012 0,25
2 | Aninig 0,05 0,1 Hadranin 0,00052 0,01
3 A1ieToH 0,5 2,2 Bbenzon 0,01 0,5
4 | bepumii 0,001 0,0002 | Pryth 0,0005 | 0,0005
5 | Bpom 0,03 0,2 CBuHENb 0,0003 0,03
6 | Bicmyt 0,004 0,1 dopmaib- 0,02 0,05
ZIeTix
7 T'excaxnop- 0,0005 0,05 Kucmora 1,2 1,2
OCH30J1 OIITOBA
8 3amizo 0,01 0,3 Tuak 0,2 1
9 | Kammiit 0,0005 0,001 | Erumen- 0,01 1
TJIKOJIb
10 | Kucnora 0,001 0,6 Kap6amin 1 1
OeH30itHa
11 | KucmoTta 0,01 3,5 Cipko- 0,001 1
MypaIlnHa BYTJICLIb
12 | Maprasneus 0,0036 0,1 Jnmern- 0,01 0,1
aMiH
13 | Mins 0,015 1 Etunen- 0,02 0,2
IUaMig
2.4.2. Atmocepa

81. Cepenniii yac nepedyBanHs SO, B armocdepi craHoBuTH 5 mil.
OWiHiTh MIBHIKICT, HOr0 TOTPAIUSIHHA B aTMocdepy, SKIIO CepeaHs
xonnentpamis SO, y Tpomochepi 0,05 mr/m’. B omiHkax mpuitHATH: BHCOTa
Tpomocdepn — 11 kM, paxiyc 3emii — 6400 kM.

82. Cepenniit uac mepeOyBaHHS OKCHIIB a30Ty y Tporocdepi nopiBHioe 4
no6u. OIiHITE BMICT OKCHUIIB a30Ty y Tpomocdepi, SKIO cyMapHa HIBHIKICTh
eMicii 3 aHTPONOIreHHUX JDKEpesl CTAHOBHUTh, 32 EKCIEPTHUMH OlliHKamu, 110
MJIH T/piK.

83. Ominite wac xwurrs NH; y Ttpomocdepi crocoBHO mpomecis
TpanchopMamii i BUBEICHHS, SIKINO 3aTabHUI foro BMICT y Tponocdepi 1 mimH
T, @ MBUAKICTh NOTPAILIIHHSA Y Tporochepy — 70 MiTH T/pik.

84. Pospaxyiite, y CKUIBKM pa3iB THCK y NPHU3EMHOMY MIapi MOBITPS

BHIIMH, HIXK Ha BUCOTI 10 KM.
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85. Hmxue HaBeneHI O3HAKHM OTPYEHHS IPU Pi3HOMY BMICTi KOMIUIEKCY
remornnobiny i3 CO (HbCO). OuiHiTh, mO BigOyIeThCs 3 BaMH, SKIO BU
nepe0yBaeTe y BUpOOHHUOMY TpUMillIeHHi, 1e KoHleHTpauis CO craHoButs 40,
80 a6o 200 mr/m’. (JluB. Koaatok 1).

KOHHe}.ITp.aHIH C10 Bwmict Hb'CO Konigiugi cuMoToMu
y MOBITPi, MITH o
. y KpoBi, %
(o0'eMHi yacTHHN)
60 10 OcnabneHHs 30py, Jerkuii ToIOBHUIN
[t
130 20 Bomni y rosnoBi i TiJii, CTOMIJIFOBaHICTb,
TUMUacoBa BTpaTa CBiIOMOCTI
200 30 Brpara cBizomocTi, mapanid,
TOPYIICHHS JUXAHHS i YKUTTEMISTIBHOCTI
660 50 TToBHa BTparta CBiZOMOCTI, Mapaiid,
MIPUNIAHEHHS JINXAHHS
750 60 ITpoTSArOM roJIMHU HACTYIIAE CMEPTh

86. I1pu abcopouii SO, BanHsaHUM MosokoM (Ca(OH),) mornunaetbes 0,6
kr SO,. CKiIbKM BHUTPAYEHO JITPIB BAIHSHOTO MOJIOKA, SKIIO KOHLIEHTpAIis
fioro 10 % (mac.), a ryctuna 1,12 r/mna?

87. I'azoBa cymim mictute CO,, CO, O, i N,. [Tpu anamizi 100 M cyminri
METOJIOM XiMi9HOTO HOTIMHAHHS OTPHMAHO HACTYIHI pe3yJIbTaTH:

KinbkicTs ra3y micis
KomnoneHnrt
MTOTJIMHAHHS, MJI
CO, 83,2
0, 82,4
CO 75,6
N, 75,6

BusHauntn KinbKicHWET ckmax cymimi (B o0'emMHHX %), SKOIO
BiI0yBa€ThCS MOCIIIOBHE IMOTJIMHAHHS Ta3iB 13 cyMilii, a N, He IOTJIMHAETHCS.

88. I1pu BrosmroBanHi SO, amiaunoro oo (NH,OH) nornuuaerses 0,8
kT SO,. CKiNbKH BHTPAuCHO JITPIB aMiagHOl BOJIH, SKIIO KOHIeHTpamis i 10 %
(mac.), a ryctuna 0,958 r/mn?

89. Cxinbkn M Merany (CH,) MOXHa OIEpXKATH TPH KaTaTiTHIHOMY
rizpyBanHi 10 M’ IpOMECIOBOTO Ta3y, mo MicTHTB 15 % (06.) OKCHILY ByTJIeLo.

90. IIpu abcopbuii xI0py i3 TPOMHUCIOBOrO rasy, mo MicTuth 10 % 00.

Cl, Butpaueno 10 1 10 % mac. posunny NaOH ryctunoro 1,1 r/mmn. Ckinbku M’
MIPOMHMCIIOBOTO Ta3y MpoITyIIieHe yepe3 abcopOeHT?
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91. JIns morTUHAHHS TBOOKUCY a30Ty Ta3H, IO BiIXOISATh, 00OPOOIISIOTH
BoJot0. Pospaxyiite, ckinbku mitpiB NO, MicTuThes y 1 1 ra3iB, 1m0 BiAXOISTS,
skmo npu nporymeHai 100 n razy vepe3 5 1 Bomu oxaepxkanmu 5 kr 1%-ro
PO3YHHY a30THOI KUCIIOTH?

92. PospaxyBatm wmacy CO,, skumii moctymae B aTMmochepy mpu
CTAIOBaHHi 2,7 T KOKCY, SIKIO CTYMiHb OYHCTKH Ta3y CTaHOBHUTH 75 %.

93. YV 1990 poui konuenrpaiss CO, B atmocgepi cranoBuna 340 Mr/kr.
Binomo, mo konuentpauis CO, B atMocdepi mopiuno 36inbmyerses Ha 0,5 %.
MoGynyiite 3anexnicts koHmeHTpamii CO, B atmocdepi Bim wacy. Ilo Hiit
CKJIAJITh HACTYIHI MPOTHO3H:

— Ha CKUIBKH 301mbImHThes KoHneHTpanis CO, B atmocdepi 1o 2050 poxy;

— y axkoMy poui koHmeHtpamis CO, 30UTbmHTECS Y JIBa pasu, TOOTO
MOYHA YeKaTH TOTeIUTiHHs KiiMary Ha 3—5°C.

94, TTpu 3ropsiHHi 1 11 eTHIIOBaHOTO OCH3MHY B aTMOC(epy BUKUAAETHCS |

r cBUHIO. SKkuit 00’eM moBiTps Oyne 3a0pynHEHO, SKIO aBTOMOOUIb MpoixaB

200 km? Burpara Gensuny cranouth 0,1 1 Ha 1 kM, ['JIK cBunmo — 0,0007
3
MT/M.

95. TimpoenekTpocTaHIis mMOA00H cnaimoe 172 T KaM’sIHOTO BYTLLIS 3
cepenHiM BMicTOM cipku 7,2 %. Busnauntu piunuii Bukug SO, B aTMochepy Ta
KUIBKICTh Cip4aHOI KHCIIOTH, SIKa MOXXE€ YTBOPUTHCS TPU OYMIICHHI BUKUIIB
JIBOOKHCY CIpKH.

96. BusHaumTH Macy BHUKHIIB JBOOKHCY BYIJIEHIO 1 CIpKH, IO
YTIBOPIOIOThCS TPH CHAMOBaHHI 21,5 THc. T Byrimig Ha mo0y HpH 30JIBHOCTI
tioro 2,3 % 1 3micTi 3aramsHOi cipku 1,8 %, SIKIIO CTYHiHB IIEPETBOPEHHS
BYT1JUIS CTaHOBUTE 93 %, a cipka HOBHICTIO IepeXxoauTh y SO;.

97. B armocdepy Bukuaaerscs 8000 T SO,. 3 i€l KIBKOCTI BiaAXOMiB
ynoBiroeTbes e 44 %. Busnauuth, sika kinbkicte CaCO; HeoOXximgHa st
MOTJIMHAHHS 11i€1 KiJTbKOCTI IBOOKHCY CIpKH.

98. Temnoenextpocranuis notyxHicTio 1000 MBT nepepobisie Ha 100y
7500 T Byrimwis, ske mictuth 3,8 % cipku i 11 % 3omu. BusHauuTH, CKITBKA
CIpKM HagXOIWTh B aTMoc(epy Ta CKUIBKH 30JI HEepPeXOAUTh Y IDIAaKH,
BUKHIA€TECS B aTMOc(epy 1 YIIOBIIOETHCS 3 TUMOBHX rasziB  (skmio 1/3 3omm
BYTUJUIS YTBOPIOE IIIJIAKH, a 2/3 307U BYTiJUIS NEPEXOAUTh Y JIETy4y 3011y, 3 K0T
99 % ynOBIIOETHCS CHCTEMOIO OUUIIEHHS AUMOBHUX I'a3iB).

99. Cnamroetscst 10 kr Ma3yTy, SIKHH MICTHTB Y CBOEMY CKJIafi: BYTJIeNb —
86,6 % Ta BOomewp — 13,5 %. BusHaumTH CKIajg MPOIYKTIB 3TOPSHHS 32
temnepatypu 150°C Ta THCKY 2,2 aTM.
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100. BusHaunti 00’€M TPOAYKTIB 3TOPSHHS ITaNNBa IPH CHATIOBAHHI
JIOMEHHOTO Ta3y Ta BHTpaTi manmBa — 10 M’/pik, BeMUMHA ITiJCMOKTYBAHHS
NOBiTPs Ha TopiHHA — 1,4, KOe]ili€HT MiICMOKTYBaHHS IOBITPS IO TPakTy
JopiBHIOE 1.

101. BusHauutu 00’e€M TPOIYKTIB 3rOpsSHHS TajluBa MPH CIATIOBaHHI
KOKCOBOTO Ta3y IPH BUTPATi mammBa — 15 M’/TOJ, BETHUYMHA ITiACMOKTYBAHHS
HOBITPs Ha TopiHHA — 1,05, KoedimieHT MiACMOKTYBaHHS MOBITPS MO TPAKTY —
1,18.

102. Bu3HauuTH MakCHMalbHY KUTBKICTH 30JH, IO BHKHIAETHCS 3a |
CeKYHAY, 1 KIJIbKICTb 30JIM, $IKA BUKUAAETHCS 3 JIUMOBUMM Tra3aMu BiJ
KOTJoarperaty MpH CHATIOBaHHI y HbOMY Kam'aHoro Byrimms wmapku K
Jonenpkoro Oaceiiny, 3a pik. SIKIIO 32 KOTJIOM BCTAHOBJICHUH 30JI0YJIOBIIOBAY
IUKJIOHHOTO THITy, MaKCHMaJbHa BUTpaTa MAINBA HA TOAUHY — 216 Kr/TonuHy,
MaKcHMalbHa BHUTpara mamuBa Ha pik — 1000 1/pik. Tomka i3 THEBMaTHYHUM
BUKHJa4eM 1 HepyxiuBuMH Tpatamu (f=0,0026), 3ompHicTs manmmBa — 16 %,
YacTKa TBEPJUX YACTUHOK, 110 BJIOBIIOIOTECS Y 30510y0BItoBadax — 0,7.

103. Po3paxyBatu Macy rasy, sSikuii yTBopuBCs Tpu criamoBanHi 100 kr
MaJuBa, 10 MicTUTb CipKy — 39 %, Bony — 3 %, Byriaeus — 6 % Ta MiHepanbHi
nomimku — 52 %. Cipka Ta Byrieus 3ropstoTh HOBHICTIO.

104. TemnoenextpocTanuis cnamoe 100 Tuc. T Byrimis Ha no0y. [lanmBo
Mictuth Cipky — 3 %, 30my — 25 % Ta mesKy KinbKicTh Byriemo. CTyIiHb
nepeTBOpeHHs cipku — 95 %, a Byrnemoo — 93 %. Bu3HauuTH Macy MPOJYKTIiB
3rOpSTHHS MAJIMBA 32 PIK.

105. 500 T cyxoro KOKCOBOTr'0 ra3y MiCTUTb: BOJIeHb — 56 %; meTan — 25,5
%; etmieH — 2,5 %; oxuc Byriemnto — 7 %; ABOOKHC Byriemio — 2,6 %; KuceHp —
0,7 %; a30T — 5,7 %. BusHauutu ckiajx NpoxyKTiB 3TOPSHHS ITaINBa.

106. Y moBiTpi MicTa BHSBJICHA NPHCYTHICTh INKIIJIWBUX JOMIIIOK Y
kinbkocti: CO — 0,9 mr/m’, Gensun — 1 mr/v’, SO, — 0,04 mr/™’. Un Bignosizae
BCTAHOBJICHAM HOPMaM siKicTh moBitps, skmo IJIK y mr/m*: CO = 1,0; SO, =
0,05; 6ensuny =1,5? YV BianoBiai BpaxyBatu eeKT cymariii.

107. Y mnoBiTpi poOo4oi 30HM MiANPHUEMCTBA BUSBICHA TPUCYTHICTH Y
M/ HacTymHuX gomimok: NO, — 0,06; SO, — 0,02; HCI - 0,1; C — 0,5; 6en3un
— 0,5; ¢ernox — 0,002. Yn BixmoBimae BCTAaHOBICHHM HOpPMaM SIKiCThb ITOBIT,
sxmo ['JIK mux pedoBuH y Mr/M’ nopieaioe Bigmosigno: 0,0085; 0,05; 0,2; 1,0;
1,5; 0,01? ¥V Binnosiai BpaxyBaTu eQeKT cymaltii.

108. VY uniTpi BiAmpanboBaHUX ra3iB JBUTYHIB BHYTPIIIHBOTO 3TOPSIHHSA
micturteest 5 Mr CO, 3 mMr NO,, 0,04 mr caxi ta 1107 mr Gemsmipeny. Yu 6yme
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BIJIIIOBIIaTH BCTQHOBJIEHUM HOPMAaTHBaM SIKiCTh HABKOJHIIHBOTO TIOBITPS

06’emom 100 M3, skmo ['IK uux pedoBuH y Mr/M> JopiBHIOE BinnosigHo: 1,0;
6

0,085; 0,05; 10™?

109. VYV noBiTpi BHSBIEHO TPUCYTHICTH momimok A, B, C 3
koHreHtpamisMu Cu, Cp, Cc. UM BiANOBiZa€ BCTAHOBICHUM HOPMaM SKICTh
noBitps, skmo ['JIK mux pewosun Bimmosiguo piBai ['IK,, [OKg, TAK:? ¥V

pO3paxyHKax B3SITH J0 yBaru eexT cymarii.
No PeuoBuna Konuenr- PeuoBuna Konuenr- K,
pauis, mr/m’ pauis, mr/me | mr/v®

1 2 3 4 5 6

1 A: JIBOOKHC a30Ty 0,025 A: JIBOOKHC a30Ty 0,018 0,085
B: A3oTHa kuciora 0,22 B: A3otHa kuciora 0,035 0,4
C: JIBoOKHC CipKH 0,031 C: JIBOOKHC CipKH 0,152 0,05

2 | A: Cipuana kucnora 0,015 A: CipyaHa KHCJIOTa 0,035 0,1
B: Consina kuciora 0,11 B: Counsina kuciora 0,17 0,2
C: JIBoOK¥HC CipKH 0,026 C: JIBOOKHC CipKH 0,036 0,05

3 | A: Auinin 0,015 A: AHiniH 0,012 0,35
B: Aneron 0,14 B: Aueron 0,22 0,03
C: Mertunarnerar 0,025 C: Merunanerar 0,021 0,07

4 | A: benzon 0,15 A: Benzon 0,35 0,8
B: bensun 0,14 B: Bensun 0,74 1,5
C: I'ekcaxiop- 0,025 C: I'ekcaxiop- 0,015 0,03

LUKJIOTeKCaH [UKJIOr€KCaH

5 | A: benson 0,15 A: Benzon 0,33 0,8
B: lumetunaniizia 0,002 B: Iumerunaninin 0,001 0,005
C: uxnoperan 0,25 C: duxnoperan 0,44 1

6 | A: Kcumon 0,15 A: Kcunon 0,05 0,2
B: Tomyon 0,2 B: Tomyon 0,23 0,6
C: benson 0,25 C: benzon 0,65 0,8

7 | A: Mertanon 0,15 A: Meranon 0,35 0,5
B: Tonyon 0,2 B: Toxyon 0,26 0,6
C: Etanon 2,5 C: Eranon 2,63 5

8 | A: Metenon 0,1 A: MeteHnon 0,18 0,5
B: Tonyon 0,23 B: Toxyon 0,28 0,6
C: uxynoperan 0,59 C: uxnoperan 0,79 1

9 | A: Merwianerar 0,022 A: Merunanerar 0,022 0,07
B: JluBiHin 0,23 B: JluBinin 0,63 1
C: Auxynoperan 0,53 C: luxnoperan 0,48 1

10 | A: MeTtunanerar 0,012 A: Mertunanerar 0,01 0,07
B: bytunauerar 0,33 B: Bytunanerar 0,066 0,1
C: Jluxnoperan 0,24 C: luxynoperan 0,43 1

11 | A: XnopGeH3zon 0,012 A: Xnopbensoun 0,052 0,1
B: Xiopodoc 0,013 B: Xmopodoc 0,011 0,02
C: Xnop 0,0033 C: Xnop 0,0025 0,03




1 2 3 4 5 6
12 | A: ConsiHa Kuciora 0,12 A: ConsiHa KHCIIOTa 0,08 0,2
B: Xmopodoc 0,016 B: Xmopogoc 0,011 0,02
C: Xnop 0,0043 C: Xnop 0,0047 0,03
13 | A: AueraTHuit 0,012 A: AunerarHuii 0,015 0,03
aHTIApHL aHTiApHUg
B: CunnibHa K-Ta 0,004 B: CununbHa K-Ta 0,004 0,01
C: dopmanberia 0,0085 C: dopmanbaerif 0,008 0,012
14 | A: CipxoBoneHb 0,002 A: CipkoBojieHb 0,0027 0,008
B. CunuibHa K-Ta 0,0048 B. CununbHa K-Ta 0,0068 0,01
C: ®enon 0,0035 C: ®enon 0,0055 0,01

110. Busnauuty 3anexHicTb piBHA Y D-paziawii BiJf TOBIIMHU 030HOBOTO
mapy Ta po3paxyBaTd HNPHUITYCTUMHH dac nepeOyBaHHs JIOJUHU IiJ BIUTHBOM
COHsIUHOI paaianii. BuxiaHi naHi A1 BUPIlIEHHS MOCTABJICHOT 3aa4i 3BEJICHO Y
TaOIULIIO.

Nepap. | A, aMm |a,l/eMm| B Sui % CM Y, Tpajg c | A\,M
1 280 | 87,5 | 1,6 |0,880| 0,25 15 0,3
2 290 | 28,8 | 1,3 [0,640| 0,30 25 04
3 300 | 7,7 | 1,2 10,300 0,35 35 0,2
4 310 | 2,8 | 1,0 |0,015] 040 45 04
5 320 | 0,8 |09 0,030 040 15 0,1 10
6 280 | 87,5 | 1,6 |0,880| 0,30 25 0,2
7 290 | 28,8 | 1,3 /0,640 0,35 35 0,3
8 300 | 7,7 | 1,2 10300 030 45 0,2
9 310 | 2,8 | 1,0 |0,015] 0,25 25 0,1
10 320 | 0,8 | 0,9 [0,030] 0,30 30 0,3

111. 3MeHIIeHHS TOBIIMHM 030HOBOTO miapy Ha 1 % uepe3 30iMbIIeHHS
notoky Y®-BunpomiHioBaHHS Ha 2 % HOPUBOOUTH OO POCTY 3aXBOPIOBAHBb
paxoM mKipu Ha 4 %. OuiHiTe IPUPICT 3aXBOPIOBAaHb pakoM MmKipu 1o 2050 p.
CTOCOBHO CHOTOJICHHS, SIKIIIO CEPEIHS IIBHKICTh BUCHAXKEHHS 030HOBOTO IIapy
ctanoBuTh 0,224 % 1opivHo.

112. YV 80-Ti poku BMICT 030HY Y JITHI I€pioJl 3HU3UBCS y CEPEIHLOMY
Ha 4 %, 10 y TPH pa3u MepeBUIIye TEMITH BUCHA)KEHHS 030HOBOTO LIapy 3eMii
y 70-Ti poku. [laiiTe BiAMOBIb HA HACTYIIHI J]BA IUTAHHS:

1. Sk 1ie MO3HAYMIIOCS HA PIYHOMY Bpokal 0000BUX 1 36pPHOBUX POCIIHMH Y
80-Ti pokH, AKIIO 3MEHIIIEHHS BMICTy 030HY B 030HOBOMY mIapi Ha 1 % 3HmKye
IHTCHCUBHICTH (DOTOCHHTE3Y, i TUM CaMHM yPOXKaHHICTh KyIbTYpPHUX POCIHH,
Ha 1 %?

2. CKiJbKH JIOJCH HE J0OJep)Kall HeOOXITHHX HMPOAYKTIB XapyyBaHHS
4epe3 L0 CHUTYAIlifo, SKIIO IUIOIA PULT y CBITOBOMY MacmiTabi CTAaHOBHUTH 1,5
MJIH Ta, CepeliHsl BpOKalHICTh 3epHOBUX JA0piBHIOE 30 1/Ta, a Ha 3a0e3neueHHs
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JKUTTEBUX (QYHKIIH TpoTsIroM | poKy JIOAWHI y CepeqHbOMY IMOTpiOHO 1 T
MPOJIOBOJILYOTO 1 PypaxkHOro 3epHa?

113. V Tabnuui, mpencraBieHii HWX4Ye, 3a3HA4€HI OCHOBHI JiISHKH
€JICKTPOMATHITHOTO CIIEKTPa COHSYHOTO BUIPOMiHIOBaHHS. OIUIIITH BIUIMBH 1
e(eKTH, sIKi BUKIMKAIOTh Y )KUBUX OPraHi3MiB 3a3HauYeHi JUISTHKH CIEKTPY.

Buj BUNIpOMiHIOBaHHS Cepemis JIOBHHA Cepeniz
XBWI1, M 4yacToTa, 'l
Hu3bK09acTOTHI KOJIMBAHHS 106 102
JoBri xBuii 3000 105
CepenHi XBuii 300 106
Koportki xBuii 30 107
VY IBTpakopOTKi XBHII 0,3 109
HansucokouactotHi xBuii (HBY) 3.10-3 1011
I pauepBone BunpomintoBanus (I4) 3.10-5 1013
Buanme cBiTiio 3.10-6 1014
Yabrpadionerose BunpominoBanHs (YD) 3.10-8 1016
PeHTreHiBChKe BUITPOMIHIOBAHHS 3.10-10 1018
Y-BUIIPOMIHIOBaHHSI 3.10-12 1020

114. Pozpaxyeatu BemmumHy [JIB mns rasis, mo wmictate SO,, Ha
tepuropii Ykpainu. Bucora Jxepena 3a0pynnenns 100 m, miamerp — 1,7 wm,
WIBHAKICTE PyXy rasis — 4,5 m/c. ix Temneparypa — 160°C, Temmeparypa nosirpst
-20°C.

115. Pospaxysatu BemmumHy [JIB mns rasis, mo wmictate SO,, Ha
Tepuropii Ykpainm. Bucora mxepema 3abpymHenHs 60 M, miamerp — 1,7 M,
WBHMIKICTH PyXy rasis — 5,5 m/c, ix Temmeparypa — 10°C, Temmeparypa
HABKOJIMIIHBOTO cepeouia — 25°C.

116. PospaxyBaru Benmuuny [JIB mis rasie, mo wmictare SO,, Ha
teputopii Ykpainu. Bucora mkepena 3abpyaneHHs 75 M, giamerp — 1,5 M,
WIBUIKICTH pyXy rasiB — 4,7 wm/c, ix temmeparypa — 150°C, temmeparypa
HABKOJMIIHBOTO cepenonuima — 20°C.

117. PospaxyBatu BenmnmumHy [JIB ans rasiB, 1o MiCTSTh MW, Ha
teputopii Ykpainu. Bucorta mxepena 3abpyanenns 60 m, miamerp — 1,2 M,
WBHAKICTE pyXy TasiB — 3,5 w/c, ix Temmeparypa — 80°C, Temmeparypa
HABKOJMIIHBOTO cepesosuina — 20°C, koedillieHT ounIeHHs a3y Bij many 85

%.

118. PoszpaxyBaru BemmumHy [[IB mnst rasziB, mo wictarte SO,, Ha
tepuropii Ykpainn. Bucora mxepema 3abpymHenHs 50 M, miamerp — 1,2 M,
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WBHAKICTH pyXy rasie — 4,8 m/c, ix Temmeparypa — 20°C, Temmeparypa
HABKOJIMIIHBOTO cepeoBria — 25°C.

119. PospaxyBaru Bennuuny ['JIB ams razis, mo mMicTaTh mui (KoegilieHT
ounterHs 70 %), Ha TepuTopii Ykpainu. Bucora mxepena 3a0pyaHeHHs 95 M,
mamerp — 1,9 M, mBHAKicTH pyxy rasis — 5,8 wm/c, ix Temmeparypa — 90°C,
TeMIepaTypa HABKOIHIIHLOrO cepeaoBuia — 25°C.

120. PospaxyBartu BemmumHy ['JIB 1 ra3omoBiTpsHOI cyMmimm, 1o
MICTHTB 30iIy, 3 KOe(IillieHTOM OCiTaHHsS YacTHHOK PIBHMM 1, Ha TepHTOpii
Vkpainu. Bucora mkepena 3abpyanents 35 M, miametp — 1,4 M, MBHAKICTH
pyxy rasis — 2,6 m/c, ix Temmeparypa — 125°C, TemmepaTypa HABKOIHIIHEOTO
cepeoBHUIIa — 25°C. I'’IK mist 30mm ckiaagae 0,05 M/,

121. Po3paxyBaTu mpu3eMHy KOHLIEHTPALIO MUY BiX Ipkepena | y Todmi
A, po3ramoBaHiii Ha Bifcrasi 1800 M, mo nepeOyBae Ha BiTpOBiit oci. Bincrans
J0 TOYKH, 1€ CIOCTepIra€ThCs MaKCHMalbHa KOHICHTpamis X, = 276 M.
IMapamerpn Jpkepena HaCTYIHI: BHCOTa Tpyou — 60 M, miamerp Tpyom — 0,7 M,
00’eM IMMOBHX Ta3iB — 4,2 M’/c, Temmepatypa rasis — 45°C, KiIbKicTh BUKHIIB
ity — 40 1/c, KoedillieHT ociIaHHs YacTOK — 2, IBUAKICTh pyXy Tazy 5 m/c, S
= 1. ITapameTpu palioHy pO3TalllyBaHHS JKepena: paloOHHUHA KOedillieHT
crparudixanii atMochepn — 180, Temmeparypa 3oBHimHs0ro mositps — 20°C,
i ABUIYI0UNH KoedinieHT Ha penbed micreBocti — 1,2.

122. Po3paxyBaTu IpH3eMHY KOHIICHTPAIIIO B TOYII B, 110 BiACTOITH Bix
BiTpoBOi oci Ha Bincrani 200 M i1 JpKepena 1 paifoHy 3 mapameTpamy,
3a3HaueHUMH 151 onepeqHboi 3a1adi. [IIBuakicTs BiTpy 5 M/C.

123. Po3paxyBaTy IPU3EMHY KOHLICHTPAIIO MY (KOSQIIliEHT OYHUIIECHHS
95 %) nHa Tepuropii YkpaiHu Bim mkepena 1 y toumi A, mo nepeOyBae Ha
BITPOBIH oci, po3ramoBaHiii Ha BigcTani X = 1000 M, BiACTaHb 10 TOYKH, i€
CIIOCTEPIraeThCsl MAaKCHMallbHa KOHIIGHTpAIis X, = 163 M, IpW HACTYIMHHX
nmapameTpax Jpkepena: Bucora Tpyou — 40 M, miametp Tpyom — 0,7 M, 00’eMm
JMMOBHX Ta3iB — 5 M’/c, TemmepaTypa rasis — 30°C, KiTbKicTh BUKHIB IHITY —
30 r/c, TeMniepaTypa 30BHIITHBOT'O TIOBITPS — 250C, m=n=1,n1=12,5,=0,8.

124. Po3paxyBaTu NpU3eMHY KOHIEHTpaIlilo rasis, mo Mictate SO,, Ha
Teputopii Ykpainu Bin ;kepena 1 y touni B, 1m0 BiacTOITh BiJ BITPOBOI OCi Ha
BifcTaHi y = 274 M, po3ramoBaHiif Ha Bifgctani X = 1500 M, BiIcTaHb 10 TOYKH,
Jie CIIOCTepiraeThCcss MaKCUMallbHa KOHIIGHTPAIS X, = 257 M, IpU HACTYITHUX
mapamerpax JpKepenia: BUCOTa TpyOm — 55 M, miametrp Tpyou — 1 M, 00’em
JMMOBHX Ta3iB — 5 M’/c, Temmeparypa razis — 70°C, TemmepaTypa 30BHIIIHBOTO
TOBITpS — ZOOC, mBUAKicTh BiTpy — 10 M/c, m = n = 1, n = 1,2, kinbKicTh
BHUKHIIB TTHITY — 25 T/C.
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125. Po3paxyBati mTpH3eMHY KOHICHTpamil0o Iy (koedirieHT
ounmmieHHs 76 %) Ha Tepuropii YkpaiHM Bin xepena 1 y Toumi A, 1o
nepeOyBae Ha BITpPOBiii Oci, po3ramioBaHiii Ha Bigcrani x=1280 M, Biacranb 10
TOYKH, JI€ CIOCTEpIraeThCsi MaKCHMMajbHAa KOHIIGHTpalis X, = 256 M, npu
HACTYITHUX NapaMeTpax Jpkepena: Bucora Tpyou — 60 M, niametp tpyou — 0,7 M,
temneparypa rasis — 10°C, kizekicts BuKHIIB mumy — 30 r/c, Temmeparypa
30BHiIIHBKOro MoBiTps — 20°C, n =1, = 1,2, K= 0,05, S,=1.

126. PospaxyBaru nmpu3eMHY KOHIIEHTpPALilO Ta3iB, Mo MiCTITh SO,, Ha
Tepuropii Ykpaiau Bix mxepena 1 y touni B, mo BixcToiTh Bix BITPOBOI OCi B =
387 M, posramoBaHiii Ha Bimctani x = 2000 M, BiAcTaHb 10 TOYKH, &
CIIOCTEPIraeThCsl MaKCHMalbHa KOHIIEHTpalis X, = 571 M, NpU HACTYITHHX
nmapaMeTpax JpKepena: BucoTa Tpyou — 60 M, miametp Tpyou — 0,9 wm,
temmepatypa rasis — 15°C, ximpkicte BukumiB muay — 40 r/c, Temmeparypa
30BHIIIHBOTO MOBITPS — 20°C,n=1, n = 1,2, K= 0,05, mBuakicts BiTpy — 4 M/C,
82: 1.

127. PospaxyBaTd NpH3eMHY KOHIICHTpAIilO TrasiB, mo MicTATe SO,, Ha
Teputopii Ykpainu Big mkepena 1y Toumi A, mo nepeOyBae Ha BITpOBiid Oci Ha
BijgcTani x = 2500 M, BificTaHb J0 TOYKH, JI€ CHOCTEPIraeThCs MaKCUMallbHA
KOHIICHTpAIlis X, = 357 M, IPU HACTYIHHUX MapaMeTpax JKepena: BUCOTa TPYOu
— 30 M, giametp TpyOH — 1 M, 06CAT IMMOBHX Ta3iB — 7 M'/c, TeMIepaTypa rasin
— 18°C, kinbkicTh BUKHIB Ty — 27 I/C, TEMIEpaTypa 30BHINIHBOTO TIOBITPS —
20°C,m=n=1,1=12,K=0,05,S,=09.

128. € nBa mKepena, 3 IKMX BUAUTIETHCS 3a0pyAHIOIYA peUyoBHHA, M| =
0,03 r/c, H;= 15 M, M, = 0,005 r/c, Hy = 12 m. [ToTpiOHO MEpeBipUTH, Y1 MOYKHA
HE 3/IHCHIOBATH pPO3PaXyHOK MPHU3EMHOI KOHIEHTpalii Mo 3a0pyaHIor0Uiil
PEYOBHUHI JUIsl PO3IIISIHYTOTO MiANIpHEMCTBA. JlaHi HABEICHO Y TaOJIHII.

Bukng I'JIK, MI/M M; H,; M, H,
JBooxkuc cipku 0,050 0,03 15 0,005 12
Oxkcuj ByrJenro 1,000 40,00 50 60,000 50
Oxcun a3oty 0,040 0,05 22 0,008 25
CipkoBOJIcHb 0,050 0,003 17 0,0040 34
®dTopoBoCHL 0,020 0,02 10 0,030 15
[Ty HeTOKCHYHUI 0,150 0,01 55 0,010 66

2.4.3. Jlitocdepa

129. Ilpu 3abo0n0uyBaHHI IPYHTOBE IOBITPS BHTICHSAETHCS BOJOIO, a
3ami30, cipka, a3oT mepexonsTh y BimmoBHi popmu (Fe’’, S*, SO,”, NO,), a
MOTIM OKHUCIIIOIOTHCS, 3B'A3YIOYM KUCEHb, 110 3anumuBces. OCKiIbKU aHaepoOHi
OpraiaMu npoJoBKyHTh BHpoOmsiTh CO,, MIHIETHCS pPEaKIlisi CepelOBHILA.
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Pospaxyiite pH r1pynty, gxmo yrBopusca 0,01 M pozuun H,COs;, Kye=
445107

130. BumyxeHuii TOPU3OHT Yy TMiA30i, B SKOMY pO3TalloBaHa Oiiblia
YacTWHA KOPIHHS, MICTUTh HiTpar 3aiiza y kiuibkocTi 0,0001 monbe/n. Cxianite
PIBHAHHS TigpoJi3y HITpaTy Ta BHU3HAYTE Macy 3ali30BMICHOTO TPOAYKTY
rizpomisy.

131. V Bumagky Oypo3eMiB (KOpHYHEBI JICOBI IPyHTH) IiIACTHIKA
OOHOBIISIETHCS IIBUIAIIC, HDK Yy MiN30JiB, TOMY IO IPYHT IOCHTH OaraTuid
XJIOPUJOM Kajblilo, 100 3a0e3lNeYuTH JOCTATOK JMAOLIOBUX XpoOakiB, IO
[epeMillyIoTh BEpXHi mapy IpyHTy. CKIaliTh PIBHSHHA TiApoii3y wLi€l comi i
po3paxyiite pH rpyHTY, BpaxoBy0O4H, 10 YTBOPKEThCS po3unH i3 BMictom HCl
1,1510° % (rycruna posuuny 1005 kr/n’).

132. Penm3unn (nepeHo-KapOOHATHI I'PYHTH) (OPMYIOTECS, SK IIPABHIIO,
Ha BamHSAKaxX 1 KpPeWIOBUX BifkiamaHHsx, mo wmictate CaCO; mo 80 %.
Po3spaxyiite pH cepenoBuma, sxmio KoHeHTpanis ioHiB OH™ y rpyHTOBIH Bozi
cTaHoBUTH 3,1510™ Monb/1.

133. Po3spaxyiite BoJOTICTh 3pa3zka IpyHTY macoro 50 r, skmio ans ii
BH3HAueHHS OyB 3acTocoBaHMi Meton dimepa, MpUIoOMy Ha TUTPYBAHHS MIIILIO
20 M1 0,1 M pozunny Ip: SO,+1,+3CeHsN+H, O — 2[CeHsNH]'T + CsHsNSO;.

134. Y wmiHepadbHOMY KICTSKY IPYHTY BCTAaHOBUBCS 1OHHMH OOMIH i3
I'PYHTOBHM PO3YHHOM 32 CXEMOIO:
3xSi0,"2xAl’" + 2xFeCl; — 3xSi0,”-2xFe’" + 2xA1Cl.
Pospaxyiite koHueHTpamito ionie Al1** y posunmi (Momw/m), SKIIO IpyHTOBA
Boja i3 ryctuHoro 1015 Kr/M® mictuts 2 % ionis Fe®'.

135. Mix TIpyHTOBHM pO3YMHOM 1 MiHEpaIbHHM KIiCTSKOM IPYHTY
BCTAHOBHBCS 10HHHUH 0OMIH 3a CXEMOIO:
3xSi0,72xAl’" + 2xFeCl; — 3xSi0,72xFe’ + 2xA1Cl;.
Pospaxyiite koHueHTpamito ionis A1*" y posummi, (Mosb/), AKIO IPyHTOBA
BoJa i3 ryctuoio 1037 kr/m’ Mictuts 4 % ionis Fe®'.

136. TIpu BUBITPIOBaHHI TiPCHKUX MOPIJ MPOTIKAE PEaKIis:
K,0-ALO3-6Si0, + CO, + nH,0 —> K>,CO; + 4 SiO4(n-2)H,0 + A1,05-2 SiO,-7H,0.
Pozpaxyiite, CKiIbKM yTBOPIOETHCS KaodiHy Ha 1 11 po3umHy, skmo pH
JOpiBHIOE 9,2.

137. PospaxyiiTe KUIBKICTH JIOJIOMITOBOrO OOpOINHA, SKE€ HEOOXiJTHO
BHOCHTH HA Ballly CaJoBY IUIAHKY (mwoma 0,1 ra), mo6 3MEeHIINTH 3aKHCHEHHS
IPYHTIB 32 paxyHOK BHIIAaHHA KHCJIOTHHX OIAMiB, SKIIO TYCTHHA OIaiiB
cranoBuTh SO, — 43,27 Kr/rapik.
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138. Cepenuiif 3MicT Tymycy B OpHHX IpyHTax JIHIIIpOIIETpPOBCHKOI
obmacti ctaHOBUTH O1m3pko 4 %. OWIHITH CTYIHb BHCHAXXCHHS T'yMyCOBOTO
11apy, Ha3BiTh OCHOBHI NPUYMHU L[bOTO SIBUILA 1 3alIPONOHYITE 3aX0AU LIOAO
TIOJIITIIICHHS POJIFOYOCTI IPYHTIB y 00JaCTi.

139. OuiHiTh Koe(iieHT 010JOTiYHOrO MOTJIMHAHHS O0pY, SKIIO HOTo
BMICT y IPYHTI CKIamae 5,8 MI/KT CyXOro IPyHTY, a y 301 37IakoBHX pocinH 400
Mr/kr. OnumriTe OCHOBHI (yHKIIi 60py y (izionorii pociauH.

140. ExcriepuMeHTalbHI JlaHi MO KIHETHI[I aepoOHOro i aHaepoOHOro
PO3KITaNaHHs JEIKUX TOKCHYHHX DPEYOBHH AHTPONOTCHHOT'O IOXO/UKCHHS Yy
IPYHTOBIM cycneHsii Hamani y Tabnuui. BusHauuty uyac HamiBpo3mamy LHX
CIOJYK Y aepoOHUX 1 aHaepoOHUX YMOBaX.

YmMoBHn BwmicT, MKT/KT TpuBarictb
PeuoBuna . v - v .

JOCIy TlouarkoBuit Kinnesnit | mocminy, moba
KapGamiz Aepobue 15 3,8 5,0
AHaepoOHe 15 2,7 5,0
Denantpen AepobHe 15 0,15 14
Amnaepo0One 15 0,6 14
TpuxsopetmicH AepobHe 15 1,86 14
Amnaepo0One 15 1,65 14
AepobHe 15 0,38 42
AT AmnaepobHe 15 0,3 42
I'ekcaxnopOeH30i Acpobue 15 0.3 14
AmnaepobOne 15 0,35 14

141. ¥V TenepimmHiil 9ac MBUAKICTH BTPAT TYMYCOBOTO IIapy CTAHOBHUTH Y
cepeqHEOMY | CM IIOpiYHO. 3MEHIICHHS MMOTYKHOCTI TyMyCOBOTO IIapy Ha 1 cM
BUKJIUKA€ 3HIKCHHS ITOTEHLIITHOIO BPOXKAIO 3€PHOBHUX KYyJBTYp y YOpHO3EMax
Ha 100 kr i3 1 ra. OmiHiITe HACHIAKK YT CBITOBOTO CIIBTOBApUCTBA, SKIIO
cepeHs BPOKaHHICTh 36pHOBUX KYJIBTYP Y CBiTi CTAHOBUTH 28 IIEHTHEPIB 3 ra.

142. SIki BeNMYUHM CTYTICHS HACHYCHOCTI IPYHTIB OCHOBAMH BU3HAYAIOTh
CHIIBHY, CEpeIHI0 Ta clIabKy moTpedy IPyHTy y BamHi abo MOBHY BiACYTHICTB
notpebu?

143. BuzHauuTu CTyNiHb HACHMYEHOCTI IPYHTIB OCHOBAMH 1 HEOOXiIHICTH
iX BamHyBaHHS 3a HaBEACHUMU HI)KYE XapaKTEPUCTUKAMH, BUPAKECHUMH Y
Mrake/100 r rpyHty (S — cyma mnornuHeHuX ocHOB; Hg — rigpomiThuHa
KHCJIOTHICTh, E — €eMHICTh MOTJIMHAHHS KaTIOHIB).

1) S=36,Hg=3;
2)S=12; Hg=4;
3) E=21;Hg=5;

4)S=104; E=142;
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5)S=4,4; Hg=3,5.

144. BuzHauuTu CTyNiHb COJIOHIIOBATOCTI Pi3HUX THUIIB I'PYHTIB, SKIIO
BOHM MalOTh HACTYIMHI XapakTepuctuku y Mraks/100 r rpyntry ( S — cyma
MOTJIMHEHUX OCHOB; E — €MHICTh NOTJIMHAHHS KaTiOHIB):

1) [Ca®]=29; [Mg*]=5,8; [Na']=1,9;

2)[Na']=2;S=22;

3) [Ca*]=78; [Mg"]=24;S=17;

4) [Ca2+] + [Mg2+] = 22,0; [Na+] = 8;

5) [Ca2+] =2,2; [Mg2+] =2,0; [Na+] = 10;

6) [Ca2+] =17,4; [Mg2+] = 2,3; [Na+] = 81;

7) S =20; [Nat]=5;

8) S =30; [Na+] = 6;

9) S =29; [Nat+] =2;

10) [Na+]=9; S =28.

145. OuiniTe WMOBIPHICTH 3a0pYIHEHHS IPYHTIB BaXKHMH METaJlaMH Ta
MECTHIMIAMH, XapaKTePUCTHKU SKUX HajmaHi Hipkde. 11{o MoxHa ckazaTw mpo
Lel IPYHT 3 HONISAY CKJIaay KaTiOHIB, IO TOTIMHEHI, IPYHTOBO-IIOTJIMHAIOYOr0
KOMIUIeKCy (Xapaktepuctuku y Mrake/100 r rpyHTy; S — cyma NOTJIMHEHHX
0oCHOB; E — eMHIiCTh TIOTJTHHAHHA KaTiOHIB; BelW4YMHA pH BIJHOCUTBCS O BOAHOT
cycnensii)?

1)S=14; E=20; pH=75;

2)S=13;E=17;pH<7;

3)S=22; E=32; pH<7.

146. Ilo HaBefeHUX HMXKUYE XapaKTEPUCTUKAaX IPYHTIB BU3HAUTE CTYIiHb
iX 3acosieHHs (XapaktepucTukd — Mrake/100 T rpyHTYy; S — cymMa NOTVIMHEHHX
0oCHOB; E — eMHIiCTh TIOTTIMHAHHS KaTiOHIB; BeMYrHA pH BIJHOCUTBCS 1O BOAHOT
cycrnensii; Hg — riaposiTHuHa KUCIOTHICT IPYHTIB).

1)[Na']=5; S =20;

2)[Ca”] = 8; [Mg"'] =3; S = 18;

3)S=27;[Na'1=8;

4)[Na']=4;E=21;H,=6.

147. BusHaute CTymiHb 3aCOJICHHS IPYHTIB 3a pe3yJibTaTaMU aHali3y
BOJHUX BUTSDKOK (IuB. TaOiuit0). OUiHITH PiBEHh NOTPEOH y MENiOpAaTUBHUX
CIIOJIyKax 1 po3paxyire iX 03y Ui OpHOTo Iiapy TOBIIHHOKW 20 cM (TycTHHA
IpyHTy ctaHoBUTH 1,5 r/em’, E = S).

Tpynr Cyxuii Bwict katioHiB, Mraks/100 r rpyHTY
3aIMLIoK, % Ca™ Mg™ Na'
1 2 3 4 5
Nel 1,85 9,35 1,08 14,28
Ne2 0,67 0,55 1,56 8,109
Ne3 2,04 4,70 2,47 22,99
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1 2 3 4 5
Neq 4,004 7,70 7,15 41,14
Ne5 2,826 19,60 2,55 17,28
Ne6 5,91 8,30 6,66 44,02
Ne7 16,08 - - 224,21

148. CkinbKH IIMHKOBOTO KYIOPOCY MOTPIOHO B3SITH JAJISl NIPUTOTYBAHHS
0,05 % pozunHy 3 po3paxyHkKy 3actocyBanHs 400 si/ra ams o6pobitky 10 ra
semui? ['ycruna coni cknanae 3,8 r/cum.

149. Tucbamanc azoty 30 kxr/ra y pik. SIKy KigbKicTh HOOpHBA y BUTIIAMI
HatpieBoi ceniTpu NaNO; HEOOXiTHO BBECTH y IPYHT Ul 30alaHCyBaHHS IIHX
KOMIIOHEHTiB?

150. Ilpenunitratr CaHPO4-2H,0 (posnoscromkene ¢ochopHe n100pHBO)
OJICPXKYIOTh IO PEaKIii:
H3PO4 + CaCO3 + Hzo = CaHPO42H20 + COZ
Po3spaxyiite, sika kinbkicte CaCOj;, oo mMictuth 8 % momimok, Oyae moTpiOHa
JUTSL OZICpKaHHA | T MpenuImiTary.

151. [lng HekopeHeBOI MiATOAIBII 000OBHX KYJIBTYP BHKOPHCTOBYETHCS
0,01%-ii po3unmH MousibaeHoBokucaoro amoHito (NH4),Mo0,0,4-4H,0. Sky
KUIBKICTh 11i€1 pEYOBMHH HEOOXiTHO B3ATH JUIS NPUTOTYBAHHSA 5 J1 Takoro
po3uuny? 'yctuHa coni cknaaae 1,05 kr/m.

152. [lns mepenamociBHOr0 oOOpOOITKY HaciHHS BHUKOPHCTOBYETHCS
cynbdar migi CuSO,-5H,0 3 pospaxynky 10 kr/ra. CKUTBKH KT Ii€i pedoBUHH
HEOOXIIHO B3SATH IS MPUrOTYBaHHs 150 M’ 0,1%-ro PO3YHHY 1 Ky TEPUTOPItO
MokHa 00pobutn? I'yctina posunny 1,01 kr/m.

153. Amodoc NH4H,PO,4 onepxyroTh nuisxom HerTpamizamii gpochopHoi
kucnotu amiakom: H;PO, + NH; = NH4H,PO,. Ckinbku amiaky y M 3a H.Y.
Oyzne nmoTpiOHO A oxepxkanHs 10 T amodocy?

154. JIns HexopeHeBOi MIATOMIBII IESKHX POCIHH BHKOPHCTOBYETHCS
0,8%-# pozumn 60opHOi kucmotu H;BO; y po3paxynky 500 n/ra. Ckinbku H;BO;
HEOOXiAHO B3ATH 111 06poGiTKy 15 ra 3emni? I'yctuna kucnorn 1,435 r/em’.

155. Jlo cknaay NpUPOJHUX TEOXIMIYHHMX CIIOJIYK BXOJWTH MarHi€Ba
cimrona Mgi(OH),[AlSi;049]. Po3paxyiiTe mpoOIleHTHUIH CKJIaJ €JIEMEHTIB, IO

BXOJATH JI0 CKJIAAy i€l CIFOIN.

156. HaiimommpeHinm MiHepany — Iie HOJNBOBI MITaTH. BOHN CTaHOBIATH
OinplIe ITOJIOBMHM Macu 3eMHOI KopHu. Hammmite ¢opmyrny HarpieBoro
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MOJBEOBOTO IIMATy, MOJIIPHA Maca sfKoro 262, 3Bakaloud Ha Te, IO y Horo
MOJIEKYJTy BXOIWTH IOH HATpil0, KOTPUH BIXIrpae pojib 30BHINIHEOI chepH
KOMIIJIEKCHOTO 3'€JHaHH:, 1 MPOLIEHTHUI MacoBUil cknaj eneMeHTiB: Na — 8,79
%; Al—10,3 %; Si— 32,06 %; O — 48,85 %.

157. OpHuM 13 3arpo3jJHMBHX CKOJOTIYHHUX (AKTOPIB € HAKOIHYCHHS
3aji3a y IpyHTI. SIKIIO TPUIHATH, IO 32 ICTOPUYHUM Yac Oyino BuirydeHo 21
MIIpA T 3aii3a, To 70 % ¥Horo poscisimocs Ha 1/3 HafiOiLTBI OOXKWTIN YacTHHI
noepxHi 3emti. Po3paxyiiTe, CKiTbKH T 3a1i3a HAKOMHYMIOCH HA KOXKHOMY KM’
HAMOLIBI 0GKITOT YACTHHH, SKIIO IUTOIIA CYIIi CTAHOBHTH 149 MiH KM,

158. 3amacu Tymycy OpHHX Yrigb CTENOBOi 30HU CTaHOBIATH Y
cepenqaboMy 400 T/ra. BHacmimok moripuieHHs arpoxiMi4HHUX BJIACTHBOCTEH
BinOyBaeThCsl MIOpiYHA BTpata Tymycy y cepenbomy 1o 0,33 %. Pospaxyiite
nucOanane ryMmycy 3a 3 poku Ha Teputopii 100 ra.

159. Ipyuru Tepuropii HadTONEPEpOOHHUX 3aBOMIB I HABKOJO HHUX, IO
0e3rmocepe/IHbO0  3a0pPYAHIOIOTHCS TBEPIUMH BIXOJaMH, MICTSATh TOKCHYHI
LIKIZJIMBI PpEYOBUHH: 0-MeTHIICTIpo — 1,99 mr/kr, Tomyon — 0,78 Mr/kr, GeH3011
— 0,17 mr/kr. Po3paxyiite, y CKUIbKH pa3iB MEPEBHUILEHUH iX BMICT y IPYHTI,
skmo ['JIK craHoBuTh BigmosigHo (mr/kr): 0,5; 0,3; 0,57.

160. binbma gacTHHA CTETIOBHX PalOHIB MiAJA€THCS BITPOBil epo3ii, sKa
OPUBOAUTE 10 aucOamaHcy a3oTy, Qochopy 1 Kamiro, MO BHPAKAETHCA
3HadeHHAMH 25, 13 1 30 xr/ra Ha pik. SIKy KinbKicTh mOOpHBa y BUTIIAAI
HatpieBoi cenmitpu NaNO;, mopmgiitHoro cynepdocdary Ca(H,PO,)-H,O i
xyopuctoro kamito KCl HeoOXiHO BHECTH y IPYHT Juis 30ajaHCyBaHHS IMX
KOMIIOHEHTIB?

161. YpaxkeHe KOTOPaICHKUM 5KYKOM KapTOIUISHE Tojie miomero 1000 m°
Oymo oOpobnene 2 xr remtaxiuopy. IloOymyiiTe 3ameXHICTh KOHIICHTpamii
MEeCTHIUIY BiJ 9acy HamiBpO3Magy i 1O Hilf BH3HA4Te, Yepe3 CKIIBKM pOKiB
MOJKHA CaJDKaTH POCIMHH Ha il MUIAHIN 3eMIi, SKIIO MEepioJ] HAMIBPO3MaIy
renTaxaopy cTaHoBuT 9 pokis, a [ [IK rentaxiopy — 5 Mr/m’.

162. Ski BimOyayThCs 3MiIHM 1 4YOMYy, SKIIO 30UIBLIMTBCA CTYIiHb
3BOJIOKECHOCTI IPYHTY, HANpUKJIAJ BHACHIJOK OyMiBHUIITBA Ta MiTHOMY piBHS
IPYHTOBUX BOI?

163. HaeniTh NpHKIaaN TiAPOTEXHIYHUX IPOTHEPO3IHHUX 3aXOIIB.

164. BusHauTte pouib JIICOBHX HACaKECHb y 30LIBIICHHI IPOXYKTHBHOCTI
IPYHTIB.

93



2.5. ExoJoriunnii Tect «CKiJILKH Miclsl BM 3aiiMaeTe Ha 3eMJTi»

EkonoriuyHuid TecT, 3anpoNOHOBAHMK aHIIIMCHKUM KypHaIoM «New
Scientist», 3 SKOro MO)XXKHa Ji3HATHUCS, siIKa MOBEPXHs HAallOl IJIAHETH 3aifHsATa
JKUTTE3a0€3MEUYCHHSIM KOHKpPETHOI JroauHu. [Inmoma 3emiti moTpiOHa KOXKHIN
JIOAWHI JUISL JKUTTS, BUPOILYBAaHHS 1XKi, OAEp)KaHHS CHPOBUHM JJIsI MAIepPOBOi
MIPOMHUCIIOBOCTI, T00YBaHHS KOPUCHUX KOTIAINH, 3aXOPOHEHHS BiIXOJIIB.

CymyiiTe Oamy, IO CTOSTH TICHS KOXKHOTO —TBEPDKEHHS, SKi
BiJIIIOBIIaI0THh BAIIOMY CIIOCOOY HTTSI, JCIIO HEOOXiTHO BiIHSITH, MOMHOXHTHU
200 NOAIIATH.

1. Bu npuiimaeTte BaHHY KOXXHOTO AHA — 14 6aiB.

2. Bu nmpuiimaeTe BaHHY 1-2 pa3u Ha THXAEHb — 2 Oalu.

3. 3aMicTh BaHHH BU KOKHOTO JHS MPUUMaeTe ayuI — 4 Oasu.

4. Bu npuiiMaeTe aym JUIIE pa3 Ha THXACHb — 1 Oail.

5. Takonm BHW mToNMBaeTe NpUCAAUOHY MIiNSHKY abo Muere CBiit
aBTOMOO1UTH BOJIOIO 31 IUTaHTy — 4 Oany.

6. B marasuni a0 Ha pHHKY BH KYITy€T€ B OCHOBHOMY CBIXI IIPOXYKTH
(xmi6, QpykTH, OBOYi, puOY, M’SCO) MICHEBOrO BHPOOHHMIITBA, 3 SKHX cami
roryere 00ix — 2 Ganu.

7. Bu Bimmaere mepeBary  yxe  OOpoOJIGHUM  IIPOIYKTaM,
HaniB(pabpukaTaMm, 3aMOPOKEHUM TOTOBHM CTpaBaM, SIKi MOTPEOYIOTh TiIbKH
pO3irpiBaHHsA, a TaKOXX KOHCEpBaM, NpPUYOMY HE IiKaBUTECh, 1€ BOHH
BUTOTOBJIEHI — 14 OaiB.

8. IlepeBakHO BH KyIy€Te TOTOBI a00 Maibke TOTOBI JI0 CHOXXHBaHHS
HPOIYKTH, ajie IiKaBUTECh, 00 BOHH OyiM BHpPOOJCHI OMIDKYE IO BAIIoOro
oMy — 5 0aJiB.

9. Bu icte M'sico Tpudi Ha 1eHb — 85 OaiB.

10. Bignaere nepeBary pociuHHi# ki — 30 Ganis.

HactynHi 4oTHpy NUTaHHS CTOCYIOTHCS Baworo >kutia. Omepikani 3a HUX
GaJii po3ALIITH HAa TY KUTBKICTh OCI0, SKi )HUBYTh Y Balllii KBapTHPi 200 JOMI.

11. Ilmomia Bamoro >KUTia Taka, IO MOXKHA YTPHUMYBATH KIIIKy, aje
cobarii HopMaJIbHOTO po3Mipy Oyne TicHO — 7 OaiB.

12. Y Bac Benuka npoctopa KBaptupa — 12 Oaiis.

13. Y Bac xoTe/k Ha 1Bi ciM’1 — 23 Ganu.

14. Y Bac ocobHsk — 33 Oanu.

TTomanpinii po3paxyHOK 1HIUBIAYaTbHUN.

15. B ocTaHHIO BiIyCTKy BH JIETiJIH JiTaKOM — 85 OasiB.

16. ¥V BiAnMycTKy BH iXajH MOTATOM, IPHYOMY LIUIAX 3alHAB 10 12 roauH
— 10 Gais.

17. ¥V BigmycTKy BH iXaiaW MOTATOM, MPUYOMY IUISX 3aiHSAB Oinbme 12
roauH — 20 6aniB.

18. Jlns onajyeHHs BalIoro JOMy BUKOPHCTOBYIOTh HA() Ty, IPHUPOIHUIM Ta3
abo Byrims — 45 Ganis.

19. JloMa BM Temjo BASTHEHi, a BHOYI YKPHBA€ETECh ABOMAa KOBIPAMHU —
BiHATH 5 OariB.
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20. OmaneHHS BamIOro JOMY IIPOAYMAaHO TaK, IO BM MOXETe HOTO
PETYJIIOBATH Y 3aJISKHOCTI BiJl morou — BigHATH 10 Oais.

21. Sxumo eneKkTpoeHepris, Ky BH BHUKOPUCTOBYETE, BHUPOOISIETHCS
cunoro Boau Ha TEC abo iHmmMMuU BiTHOBIIOBAHUMH JIKEpesiaMu (BiTep, COHIIE),
nonaiTe 2 Ganu Ta MPOMyCTITh HACTYIHI 3 MyHKTH.

22. BinblIicTh 3 HAC OJCPXKYE CICKTPOCHEPri0 BiJ TOPIOYHMX KOMAJHH,
ToMy JozaiTte 75 Oaii.

23. Skmo, BHXOASYM 3 KIMHATH, BH 3aBXKIH BHMHKAETE CBITIO —
BigHiMiTE 10 Gamis.

24. barato mnpumaaiB  mOOYTOBOi  CNEKTPOHIKM  (TEIEBI3OpH,
BiZleOMarHiTopOHW, My3W4YHI ICHTPH, KOMII'IOTEPH, MIKPOXBHJIBOBI IIedi)
YacTillle BChOr0 HE BUMHUKAIOTh, a 3AJIHINAIOTh Y PEKUMI OUiKYBaHHS, 3aBIIKH
YoMy NpH BKJIFOYAHHI 1M Maiike He MOTPiOHO Yacy Ha posirpiBaHHs. SKIIO BU
3aBXK/JIM BUMUKAETE CBOT MPUIIaIN — BiIHIMITE 10 GauiB.

25. SIkmo Ha poOOTY BH I3AUTE HA MAJOJIITPAXKHOMY aBTOMOO1I, JogaiTe
40 GauriB.

26. SIkmo Ha poOOTy BH {31UTE HA BEIMKOMY Ta OTY>KHOMY aBTOMOOLII 3
TIOBHHM ITPUBOZOM — 75 OaiB.

27. SIkumio Bam aBTOMOOLIb — JIEHIO CEPEeIHE MK BHIE3a3HaYeHUMHU — S50
Gamis.

28. ko Ha poOOTy BU 13UTE MICBKUM TPAHCIIOPTOM — 26 OaltiB.

29. Skmio Ha poOOTYy BH XOOUTE MIMIKH abo i37UTe Ha BEIOCHIENi — 3
Oanm.

30. Bu Oepete kauru y 6i6mioremni abo mo3uvaere y 3Haiiomux — 0 6airis.

31. SIxkmo BU X04eTe IPOUUTATH KHUTY, TO 3aBXKIHU i KyIyeTe — 2 Oanu.

32. Bu Oepere kHurm y 06i0mioTeni abo mo3uyaeTe y 3HAWOMEX, alie
1HKOJIM JIOBOJIUTHCSI KYITUTH KHUTY — 1 Gaul.

33. [IpounTaBmu rasery, Bu ii Bukuaaere — 10 Oaiis.

34. T'azeTH, SKi BH KyIlyeTe ab0 BUIMCYETE, TICIs BaC I XTOCh YUTAE — 5
OaiB.

35. Bci Mu CTBOPIOEMO Macy CMITTs, ToMy nonaire 100 Gamis.

36. SIkmo 3a OCTaHHIN MicAIlb BU X04 pa3 37[aBajH IUISIIKA — BUTHIMITE 15
OaiB.

37. Slkmo, BUKHIAIOYM CMITTS, BU BIIKJIaJaeTe B OKPEMHUI KOHTEHHeEp
MakyJatypy — BiiHiMiTh 17 OauiB.

38. Slkmio BU 37a€TE IOPOXKHI OAHKH 3-TT11 HATIOIB 1 KOHCEPBIB — BiIHIMITh
10 GauriB.

39. SIxmo BM BUKHAAETE B OKPEMH KOHTEHHEp IJIACTUKOBE BIIAKYBAHHS
— BigHIMITE 8 GaiB.

40. Sxuro Bu HamaraeTecsl KylyBaTd B OCHOBHOMY He (pacoBaHi ToBapH, a
y po3apid, MpUXOIIYM 332 HUMH 31 CBOEK Tapol, a OTPUMAaHi BCE-TaKU Y
Mara3uHi ~ O0aHOYKM, KOpOOOYKM, TAKETHMKH 1 IUIANIKKM  CTapaerecs
BHUKOPHUCTOBYBATH Y TOCIIOJAPCTBI — BIAHIMITH 15 GaiB.

41. SIkuo 3 TOMaIIHIX BiAXOJIB BU POOUTE KOMIIOCT JUis yIOOPEHHS CBOET
JUISTHKY — BIAHIMITE 5 OaiiB.
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42. SIxmo BW XHMBETE Yy MICTi 3 HaceleHHSM y MiBMUIbHOHA 1 Oliblie,
MOMHOXTE Balll 3arajIbHAMN pe3yybTar Ha 2.

Hinonumo mincymku. Po3ainite otpumanuii pedynsrar Ha 100 — i BH
JIOBiIaeTecs, CKiIbKH TeKTapiB 3eMHOI MMOBEPXHI MOTPIOHO, 00 3a10BOJIBHUTH
Bci Bami morpedu. Hdns mopiBHsHHS: cepenHiil xkurenp CIIA BukopucTOBYE
12,2 ra, cepenniii eBpomeenp — 6,3 ra, a cepemHii kuTeab cMT Bypynmai
(Kazaxcran) — ycworo 1,5 ra.
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PO3JILI 111
PALIIOHAJILHE IPUPOJJOKOPUCTYBAHHSI.
PO3PAXYHOK EKOHOMIYHOT'O 3BUTKY
BIJI 3ABPYTHEHHS TOBKLJLIISA

P03BHTOK NPOTYKTUBHHX CHJI, 3POCTAaHHS OOCATIB MPHUPOIOKOPUCTYBAHHS
1 TemIiB 3a0pyAHCHHS MOBKUULIA 32 OJZHOYACHOTO BHYEPHAHHS HPUPOIHUX
pecypciB, TMOTIpIIEHHS 370pOB’S MpAalE3JaTHOTO HACEJCHHS, 3HUIKCHHS
NMPOAYKTUBHOCTI Tpali — Bce 1e 3yMOBWIO (OPMYyBaHHS CKOHOMIKH
OPUPOIOKOPUCTYBAaHHS — HOBOi Tamy3i HayKd, IO BHBYAE METOIH
Haife(heKTHBHILIOTO BILIMBY JIIOAWHY HA TPUPOY AJISI MiATPUMAHHS AHHAMIYHOT
piBHOBaru, KpyroooOiry pedyoBUH Y IPHPOI.

[Ipu pamioHaNBHIM TPHPOTOKOPHCTYBAHHI 3MIHCHIOETHCS MaKCHMAIbHO
IIOBHE 3aJOBOJICHHA MOTped y MarepianbHMX Oiarax Ipu  30epexeHHi
€KOJIOTIYHOTO OaJlaHCy 1 MOJMJIMBOCTCH BiJHOBJIICHHS IPHPOIHO-PECYPCHOTO
noteHmiany. Ilomryk Takoro ONTHMYMY TOCHOAApCBhKOi MifABHOCTI JAMA
KOHKPETHOT TepUTOpii a00 00'€KTa € BAXKITUBUM TMPHUKIIAAHUM 3aBAAHHSIM HAyKU
MIPUPOTOKOPUCTYBAHHS.

OCKiNbKM  JIOBKULIS BUKOHYE Taki JKUTTEBO BaXIMBI (QYHKLIl, SK
3a0e3NeUeHHs JoAeH TNPHUPOJHUMH pECypcaMy, IPHPOTHUMH MOCIyraMH
(pekpeartis, Typu3M, €CTETHYHE 33JI0BOJICHHSI), TIOTJIMHAHHS BIAXOMIB 1
3a0pyAHEHB, TO, Peaji3yloud 3aXOAW 3 OXOPOHH IIPHPOIH Ta BUKOPHCTAHHS ii
pecypciB, ClIif 3HAaTH €KOHOMIYHY BapTICTh IbOTO 1 LiHY LIKOAHW, 3aIOMAiSTHOT
MPUPOi aHTPOIOT€HHUMH 3a0pyJHEHHSAMH Ta BIUIUBAMHU.

OCHOBHHUMH 3aBJIaHHSIMU €KOHOMIKH MPUPOIOKOPUCTYBAHHS €:

1. BusHaueHHs 30WTKiB, 3alOJiSHUX CKOHOMIIl JAep)KaBH, Traiysi,
HiANPHEMCTBY, paiOHy, OKPEMOMY IPHBAaTHOMY TOCIOIAPCTBY UM KOHKPETHIH
0co0i "epe3 HepanioHaIBHE IPHPOAOKOPUCTYBAHHS, OPYIICHHS 3aKOHIB, HOPM
200 TIpaBHII OXOPOHH IIPHPOIH.

2. BusHaueHHS po3Mipy BHUTpaT, HEOOXITHMX JUI JIKBijamii y
HaifOmmxkyoMy 1 BimmameHoMy — MailOyTHbOMY — HAcliIKiB — HETaTUBHHUX
TEXHOT€HHHX BILUIUBIB Ha JOBKIJIIS.

3. Ominka aOCOJIOTHOI Ta BIJHOCHOI €()EKTUBHOCTI BUTPAT Ha OXOPOHY i
BiJTHOBJICHHSI TPHUPOJHX, BHOIp ONTHMAJbHUX BapiaHTIB MPUPOIOOXOPOHHOT
TSUTBHOCTI Ta BUKOPUCTAHHS IPUPOJHHUX PECYPCIB.

4. Po3poOka eKOHOMIUYHHX METOAIB KepyBaHHA IPHPOTOOXOPOHHOIO
pobOTOI0 1 CIOCOOIB CTHMYNIOBaHHS IPHPOJOOXOPOHHOI IISIIBHOCTI Ta
eKoJiori3alii BUpOOHHIITBA.

ITorpibHO, 100 EKOHOMiKa  HPUPOJOKOPUCTYBAHHSA  IOCTYIIOBO
Mepexo/Iiia B eKOHOMIKY TPUPOA030EpeKEeHHS, a MPUPOJOKOPUCTYBAHHS OYJI0
JIMIIC pAalliOHAJTBHUM — BHCOKOC()EKTHBHUM, €KOJIOTIYHO OOIPYHTOBAaHUM
TOCIIOZIAPIOBAHHSAM, SIKE HE IPH3BOIUTH 10 Pi3KUX 3MiH NMPHUPOTHO-PECYPCHOTO
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MOTEHIIay, a MATPUMYE 1 TiJBHIINY€E MPOYKTHBHICTS IPHPOTHUX KOMIUICKCIB
91 OKpEeMHX 00’ €KTIiB, 00IaropoIKye iX.

3.1. Ouinka exko010riuyHoi e)eKTUBHOCTI TEXHOJIOTIYHOI0 MPoOIIeCy.
BusnayeHHs1 eKOHOMIYHOI e)eKTHBHOCTI MPHPOAOOXOPOHHUX
3axoaiB

Binxonu BUpOOHHUIITBA MOXYTh TiepeOyBaTH y ra3omnoAiOHiH, piakid abo
TBepaii (azax. Bimxoau, 1110 yTBOPIOIOTHCS, MAIOTh Pi3HI PiBHI TOKCHYHOCTI.
Jis pamioHanbHOTO BUKOPHCTAHHS 1 3HEIIKOKEHHS BIIXOMIB HEOOXiTHMIA
UM KOMILIEKC MPUPOIOOXOPOHHHX 3aXO/IiB.

Ilig MaJoBIAXOIHUM XIMIKO-TEXHOJIOTIYHHUM TIPOIECOM CIIJI PO3YMITH
Takuil Tpolec, y pe3ysbTaTi MPaKTUIHOI MisUTBHOCTI SKOTO IIKIAIMBHN BIUIUB
Ha HABKOJIMIIHE CEPEAOBHINE HE IEPEBHUIIYE DPIBHS, MPUILyCTHMOIO HOPMaMH.
Exosoriuyna eheKTUBHICTH Oy/Ib-SKOTO TEXHOJOTIYHOTO MPOIECY BU3HAYAETHCS
piBHEM 0€3BiIXOJHOCTI IILOTO MPOLECY.

Jnst MaTepialoOeMHUX i eKOJOTIYHO CKIIQJHHUX Taly3el, y TOMy 9HCi Uit
XIMI9HOI TPOMHCIOBOCTI, MOXHA BHKOPHCTOBYBAaTH HACTYIIHY METOJHUKY
BU3HAYEHHS KoedilieHTa 0€3B1IX0IHOCTI BHPOOHUIITBA!

M
K;,=—2-100% ,
M,
ne My — cymMapHa KiJIbKiCTh yTHIIi30BaHUX BiXOJIiB BUPOOHUIITBA, KT, T;
M, — 3aranpHa KiIbKICTh BiZIXOJIB, IO YTBOPHIIKCS, 32 TOH JKe Mepios,
KT, T.

KoedimieHTH BUKOPHCTaHHS TBEPIUX, PIAKHX 1 Ta30MOIiOHUX BiIXOMiB
PO3paxoBYIOThCS 32 AHAIOTIYHUMHE (HOPMYITaMH.

Skmo xoediuieHT 0€3BiIXOAHOCTI cTaHOBUTH Oinbuie 75 %, To naHe
BUPOOHMIITBO  MOYKHAa  BBaXaTH  MAJIOBIIXOIHHMM,  SKIIO  KOE]ilieHT
Oe3BigxonHocTi craHoBUTh 100 % — Oes3BigxigHum. SIkmo KkoedimieHT
0E3BIXOHOCTI CTAaHOBUTh MeHIIe 75 %, TO JaHe BUPOOHHMIITBO MOXKHA
BBa)KAaTH €KOJIOTYHO HEOE3IEYHNM.

I[Ipu BHpoBamkeHHI TOro abo IHIIOrO NPHPOJOOXOPOHHOTO 3aXOIy
OJIepKyBaHi Pe3yJIbTaTH MOKYTh OyTH TPHOX BHIIB:

1. ExojoriyHuiéi pe3ynbTaT — 3HIKCHHS HETaTUBHOTO BIUIMBY Ha
HABKOJIMIITHE CEPE/IOBUIIIE i MOMIMIICHHs HOro CTaHy.

2. CormianbHUil pe3ynbTaT — 3MEHIICHHS 3aXBOPIOBAHOCTI JIFOJIEH, picT
TPUBAJIOCTI YKHUTTS, MOJIMIICHHS YMOB Mpalli 1 BiIMOYUHKY.

3. EKOHOMIiYHMIA pe3yJbTaT — TMOJIMIICHHS pe3yJbTaTiB BUPOOHHYO-
TOCIIONAPCHKOI isTBHOCTI (PiCT MPOXYKTUBHOCTI Tpalli, €KOHOMIsSl IIPUPOTHAX
pecypciB TomIO).

ExoHoMiyHa e()eKTHBHICTh TPUPOJOOXOPOHHHUX 3aXOJIB BH3HAYAETHCS
IIITXOM BCTAQHOBJICHHS 3arajlbHOI €KOHOMIYHOi epeKTHBHOCTI 1 MOpPiBHSIBHOI
€KOHOMIYHO1T €)EeKTUBHOCTI MPUPOTOOXOPOHHHUX 3aXO/IB.
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INoxa3HUKOM 3aranbHOI eKOHOMIYHOI e(heKTHBHOCTI MPUPOIOOXOPOHHUX
3aXOJ(IB € BIIHOIICHHS PIYHOTO 00CATY MOBHOTO €KOHOMIYHOTO e(peKTy 10 CyMH
HaBEJCHHUX BUTPAT, 110 BUKJIMKAIHU LeH eeKT:

E: i=1
C+E,-K°

n
e Z E, — nosuuii exoHOMiuHMi1 e()eKT y pe3ynIbTaTi BIPOBaKEHHS
i-1

MIPUPOZOOXOPOHHOTO 3aX01Y, IPH/PIK;
C — piuHi excIuTyaTaniifHi BUTPAaTH M0 YTPHMAHHIO i 00CITyTOBYBaHHIO
OCHOBHHX (hOHJIIB IIPUPOJOOXOPOHHOTO 3aX0y, TPH/PIK;

E, — HopMmaTHBHMHA KOeQIUi€HT TOPIBHAIBEHOI e(eKTHBHOCTI
KaIliTAIBHAX BHECKIB MPHUPOIOOXOPOHHOT0 3HaueHHs, 0,12 1/pik;
K - kamiTanbHi BHECKHM Yy OYIIBHHMIITBO OCHOBHUX (DOHIIB

MPUPOIOOXOPOHHOTO 3aX0AY, TPH.

TTopiBHANPHA  €KOHOMIYHA  €(QEKTHUBHICTb  PO3PaXOBYEThCA  MpPH
3iCTaBJICHHI BapiaHTIB I1H)XKCHEPHO-TEXHIYHMX pillleHb, 10 3a0e3MeuyoTh
IPUPOIOOXOPOHHI 3aXOAM, 1 XapaKTepH3ye EKOHOMIYHI IIepeBard OJHOTO
BapiaHTa y NOpIBHAHHI 3 iHmmWM. KpuTepieM MNOPIBHAIBHOI EKOHOMIYHOL
e(eKTUBHOCTI € MiHIMYM HaBeIECHHUX BUTPAT:

BH=C+EH‘K+32—>min,

ne By — HaBeneHi piyHi BUTpAaTH HA MPUPOOOXOPOHHI 3aX0/IH, TPH/PIK;

C —  piuHi ekcIulyaTtalidHi BUTpaTH 1O yTPUMAHHIO Ta
00CIIyroByBaHHIO OCHOBHUX (DOHJIIB MPHPOJOOXOPOHHOTO 3aXOy,
TPH/pIK;

E,— HOpMaTHBHUI KoedimienT, 0,12 1/pik;

K - kamitanbHi BHeCKM Yy OYJIBHHITBO OCHOBHUX (DOHIIB
MIPUPOJOOXOPOHHOTO 3aX0/1y, TPH;

3, — 3UIMIIKOBUHA 30MTOK MICIs BIPOBAIKEHHS MPHUPOIOOXOPOHHOIO
3ax0J1y, TpH/pIK.

IIpy mOpiBHAUIBHIA €KOHOMIYHIH e(EeKTUBHOCTI PIYHUNA EKOHOMIYHHIA
epeKT BH3HAUAETBCA K PI3HUISI MK HaBEJICHUMH BUTpaTaMHU Ha
IPHPOI0OXOPOHHI 3ax0u GasoBoro Bapianta (By°) i 3anmpomonosanoro (Bi™") 3
ypaxyBaHHAM 3aJMIIKOBOIO 30MTKY y 060X Bapiantax (B,’ i B,™").

E, =By’ + By™ = (C° + EyK® + 3,%) — (C™ + EyK™ + 3,™).

3.2. Po3paxyHOK 30MTKY Bil OKpeMOro axepesa 3a0pyAHEeHHSA
O)IHI/IM 3 OCHOBHHX COHiaJ'IBHO-eKOHOMi‘-IHI/IX 3aBJAaHb HapOAHOTO
rocroagapcTBa Hamoi Kpa.l.HI/I Ha CydyaCHOMY erari PO3BUTKY € BAOCKOHAJICHHS

KEepyBaHHs MPOIIECAMHU BIATBOPSHHS i OXOPOHH HABKOJHUIIHBOTO CEPEIOBHUIIIA.
3a0pyaHeHHss aTMoc(hepd TOKCHYHHUMHM PEYOBHHAMM BHKIIMKAE IiIBULICHY
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3aXBOPIOBAHICTh HACENICHHS, IepeadacHe CTapiHHA pI3HUX CIOPYIKCHB,
OyaiBesb TOIIO.

CTpyKTypHUMH CKIIQJIOBUMH €KOHOMIYHOTO 30UTKY, II0 OOYMOBIIIOETHCS

3a0pyJHEHHIM aTMOc(epH 1 HABKOJHUIIHBOTO CEPEIOBHIIIA, €:
— 30MTOK BiJ MiJBUILEHOT 3aXBOPIOBAHOCTI HACEIICHHS,
— 30UTKH KOMyHaJIbHOMY TOCIIOIaPCTBY 1 MPOMHCIOBUM 00'€KTaM;
— 30UTKH CITBCBKOMY Ta JIiCOBOMY TOCIIOAAPCTBY.

Haii6inpmra nuromMa Bara y KOMIUIEKCHOMY 30HTKY IIPUIIafa€ Ha OXOPOHY
3710poB's, ska cknamae 40 %. 3HauHMIl 30MTOK 3aMOIIIOETHCS 3a0pYHTHEHHIM
KOMYHaJIbHOMY 1 TOOYTOBOMY TrocrofapcTBy — Oinbie 30 % Ta mpoMHUCIOBOCTI
— npubnuzHo 10 %.

HaiineOe3neyHimmM BUIOM 30MTKY i3 COIiaJIbHOT TOYKH 30pYy € 30MTOK
BiJl MiJBHUINEHOI 3aXBOPIOBAHOCTI HACEJICHHS y palOHaX 3 BUCOKHM piBHEM
3a0pyIHEHHS HAaBKOJHIIHBOTO CEpeIOBUIIIA.

30MTOK 3IOpOB’I0 BiXl OKpeMOi WIKIIJIMBOI PEUYOBHHH ab0O JIOKAIBHOTO
JoKepelia BU3HAYAeThes 3a (hOPMYIIOL0:

3,=M ‘(Pl‘Kl'Nl +Py Ky Ny +...+ PH'KH'NH),
ne 3, — 30MTOK 3710pOB’I0, IPH;
M — KiNbKiCTh BUKHJIIB KOHKpPETHOI mKimmBoi peuounu (SO,, CO,
MUy Ta iH.), THC. T/PIK;
P — nutomuii 30MTOK, I'pH;
K — koedilieHT KOpEeKTyBaHHS;
1,2, ..., n— 30HK 3a0pyJHEHB;
N — 49mcno MeMKaHIIB 30HU 3a0pyTHEHHS, THC. YOJOBIK Ha 1 ra
TUTOI].
311/1‘ = 33 + 31( + 30 + 3Ha
ne 3, — 30UTOK HapOJHOMY TOCIIOJJAPCTBY, TPH;
3, — 30UTOK 340POB’10, TPH;
3 — 30UTOK KOMyHaJIbHOMY T'OCIIOIaPCTBY, TPH;
3. — 30MTOK CLIbCbKOMY TOCIIOJIAPCTRY, TPH;
3, — 30UTOK IIPOMHCIOBOCTI, TPH.

Jnst po3paxyHKiB 30HTKy HEOOXimHI NaHi, sIki HaBeneHo y Jlomatky 2

(Tabm. 1-6).

3.3. Po3paxyHok 30MTKY Bii BUKHAIB IIKIAJIUBUX PEYOBHH Y
arMmocdepy, BoAHi 0aceilHn Ta IPYHTH

ExoHOMIYHMH 30MTOK, SIKMII HAHOCHTHCSI HABKOJIUIIHEOMY CEPEIOBHILY —
Ile NMPaKTHYHI 9M MOXJMBI BTpaTH a00 HETATHBHI 3MIHM y HaBKOJHIIHEOMY
CepeIOBHII, BUKJIMKaHI Horo 3a0pyTHEHHSIM 1 BUpaXKeH1 y TPOIIOBiil hopmi.

Po3paxoBanuii 'y Takuii cnoci®  30MTOK, SKUH ~ HaHOCHUTBCS
HaBKOJIMIITHEOMY CEpPElIOBUILY, HE € BEIHYMHOI aOCOIIOTHO TOYHOK, TOMY B
€KOHOMII[i YaCTO BUKOPUCTOBYIOTh HAOJIMKEHI OLIIHKH.
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ExoHoMiyHMi 30UTOK BiJl 3a0pyMHEHHS HABKOJHITHBOTO CEPEIOBHUINA
PO3TIISIIAETHCS K CyMa 30UTKIB BiJl OKpeMHUX eJIEMEeHTIB Oiochep:

3=3,+35+3,

ne 3 — CyMapHHUH €eKOHOMIYHWH 30MTOK BiJl 3a0pyAHEHHS HABKOJIHMIITHHOTO

CepeloBHIIA;

34 — 30MTOK Bif 3a0pyIHEHHS aTMOChEpH;
3p — 30UTOK BiJ] 3a0pyIHEHHS BOAM;

3r — 30UTOK Bif 3a0pyAHEHHS IPYHTY.

Bemmuuna 30uTKy Bin 3a0pymHEHHS aTMoc(hepH BH3HAYAETHCA IO

HacTymHii Gopmyii:
3A=fl‘f2'AAMa,
ne f; — koedilieHT, sKUl BpaxoBYe MiCLIE3HAXOKEHHS [DKEepeia BUKUAY;
f, — koedilieHT, IKUH BpaXxOBY€E BUCOTY BUKHY;
A — mnuromuii 30MTOK Bix BUKuAY | TOHHM 3a0pyaHIOBauYa B
atMocdepy,
y.I.0/TOHHY (y.T.0. — YHIBepcaJbHa TPOIIOBA OJJMHUIIS);
M, — Maca BUKHIIB y aTMocdepy, T/piK.

SIK110 Ha BUPOOHUIITBI € JIEKiJbKa JHKEPET OJIHOPITHOTO BUKULY, TO TaHE
MiATPUEMCTBO MOKE PO3IJIAIATUCS SIK €IUHE JDKEPENIO BUKHUIIB. AJe y LbOMY
BUNAJIKy PO3PAXOBYETHCS CEPEIHs BUCOTa BUKUAY 32 (POPMYJIIOIO:

n
Hy= Y H,

i=1 Z]:MI

ae He, — cepenns BucoTa BUKULY, M;
H; — Bucora i-ro mxepena BUKUIY, M;
M; — Maca BUKHUJIB i-T0 IKepena, T/pik;
N — KUTBKICTB JDKEpeI BUKUIIB.
Bemanaa 30uTKY Bix 3a0pyIHEHHS BOJHOTO OaceiiHy BU3HAYAETHCS 3
HACTYMHOO (HOPMYJIIOI0:

Vg=1; B Mg,
ne f3 — koediwieHT, sKkuii BpaxoBY€e MiCLIE3HAXOKEHHSI [DKEpeia BUKUIIB,
B — nutomuii 30uTOK Bia ckugaHHs 1 TOHHU 3a0pyJHIOIOYOT PEYOBUHHU
y BOJY, Y.I.0/TOHHY (y.T.0. — YHIBepCaJIbHA TPOIIOBA OJJUHHMIIA);
Mg — Maca BUKHIIB Y BOZHUH OaceiiH, T/pik.
B cBowo uwepry, BemuumHa 30WTKY BiJ 3a0pyJHIOBaYa IPYHTY
BH3HAYAETHCS 32 HACTYITHOIO (POPMYJIIOIO:
3r = f4 1T Mr,
ne fy — koediieHT, SKUH BPaxOBYE LIHHICTh 3eMEJIbHUX PECYPCIB;
IT— nmuTomMuii 30MTOK Bij BUKHUIIB | TOHHU 3a0pyIHIOIOYOT pEYOBUHU B
IPYHT, y.I.0/TOHHY (y.T.0. — YHiBepcalbHa TPOIIOBA OJUHUIIS);
M — Maca BUKH[IB y IPYHT, T/piK.
Jns po3paxyHKiB 30MTKy HeOOXimHi nMaHi, siki HaBemeHo y Jomatky 2
(tabmn. 7-13).
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3.4. 3apayvi Ta BHPABH 32 TEMOIO
«PanionaibHe NPUPOIOKOPUCTYBAHHS.
Po3paxyHku ekOHOMIYHUX 30MTKIB BiJ 3a0pyIHeHHsI T0BKIJID)

BHKOpUCTOBYIOUM 3HAHHS OJICpKaHI Ha JIEKI[IHHOMY Kypci Ta TpHU
CaMOCTIHHOMY BHBYEHHI TEM 3a pPEKOMECHJIOBAHOI JIITEPAaTypor, JalTe
BiJIMIOBI/Ii HA MUTAHHS:

1. T010BHOIO 0COOIHMBICTIO JIFOAMHH, 1O Bipi3HSE ii BiJ] IHIINX BU/IB, €:
a) 3aJEeXHICTH BiJ Pi3MUHHUX (HaKTOPIB CepeOBHIIA;
0) B3aeMOJis 3 IPUPOIOIO Yepe3 CTBOPIOBAHY KyIbTYpY;
B) 3B'A30K 13 CCpENOBHIIEM 4Yepe3 XapuyBaHHS, MOIAHX, OOMiH
PEYOBHH;
I') HasBHICTh NPUCTOCYBAJIBHUX MOXIUBOCTEH, OTPUMAHHUX Y XOIi
010JIOT1YHOT €BOIOLI].

2. ®daxropu, MmO BHUHHKAIOTH Yy pE3ydbTaTi IisUTTBHOCTI JIIOAWHH,
Ha3WBAIOTHCA:
a) aOlOTUYHUMH;
0) OIOTUYHUMH;
B) aHTPOIOLCHTPUYIHIMU;
T') aHTPOINOTCHHUMH.

3. BigHOBITH y ICTOPHYHOMY IUIaHI TOCHIJOBHICTh €TalliB BILUIMBY
JoanHA Ha Giocdepy:

1. TlocuneHHs BIDIMBY HA NPHPOAY 3 KOPIHHHUM II€PETBOPECHHIM
YaCTHHH €KOCHCTEM.

2. 3MiHa eKOCHCTEM depes3 BHUIACAHHS XyJIO0OW, MPHCKOPEHHS POCTY
TpaB IULSIXOM IXHBOTO BUIIOIOBAHHS Ta iH.

3. I'moGanbHa 3MiHA BCIX EKOJIOTIYHMX KOMIIOHEHTIB Yy IJIOMY Y
3B'SI3KY 3 HCOOMEXEHOIO iHTeHCH(IKaILli€I0 TOCTIOAAPCTBA.

4. IHreHcHBHE TONIOBaHHA 0€3 Pi3KOi 3MiHHM EKOCHUCTEM Y Mepiof
CTaHOBIICHHS JTIOJICTBA.

5. BumB mogmeit Ha Oiocdepy nHIIe sSK 3BHYANHHX Oi0TOTITHHX
BUJIB.

4.V CTPYKTypy TEXHOT€HHOI CUCTEMH BXOAATH:
a) MPOMHUCIIOBI 00'€KTH;
0) KOMyHaJbHI 00'€KTH;
B) MOOYTOBi 00'€KTH;
r) arpapsi 00'eKkTu;
) TPUPOJIHI 00'€KTH.

5. '0;10BHMM KOMITOHEHTOM TE€XHOT'€HHOI CHCTEMH €:
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a) TepUTOpis, MIpU3HAUCHA IS 320y I0BY;
0) pekpeariitai 00'ekTH;

B) IPOMUCIIOBI HiANIPUEMCTBA;

I') KyJbTYpHI i HABYAJIbHI 3aKJIQ/IH.

6. [Tno1ma ocBOEHUX JIIOJMHOIO 3€MelIb Y LIell yac JocArae:
a) 40 % cymi;
6) 50 % cymi;
B) 60 % cymii;
r) 70 % cyui.

7. J1o HE3aMiHHUX NPUPOAHUX PECYPCIB BIAHOCUTHCA:
a) Byrius;
0) HadrTa;
B) MeETaH;
T') KHCCHbB.

8. Bubepits HOMepH IPaBIIIBHAX TBEPIKEHS (BiX 1 110 4).

1. Yci npuponHi sBHIA JUI JTIOJUHN MAlOTh MHOKHHHE 3HAYCHHS 1
TIOBMHHI OLIHFOBATHCS 3 TIOIIIAAY X TOCIOAAPCHKOT IHHOCTI.

2. Tlpu BUKOpPUCTAaHHI MPUPOJHUX PECYpPCIB HEOOXiTHO BPaxOBYBaTH
1XHI KOHKPETHI 3aMmacu y MicIsiX BUAOOYTKY.

3. TlpaBuno perioHaJLHOCTI OCOOJIMBO Ba)XJIMBO BPaxXxOBYBaTH MpPHU
BUKOPUCTaHHI HEBHYEPITHUX NPUPOTHUX PECYPCIB.

4. IHTEHCHBHICTh €KCILTyaTaIlil TOTO CaMoOro pecypcy HMOBHHHA OyTH
MOAIOHOIO Y Pi3HUX perioHax.

9. Y KOMIUIEKC 3aXOIB 11010 CKOPOYECHHS KUTbKOCTI IKIJIMBUX BiIXOIIB
HE BXOJHTh:

a) CTBOPEHHSI MPHHIMIIOBO HOBUX BUPOOHMYMX TPOILECIB, IO
JIO3BOJISIIOTh BUKJIFOUUTH 200 CKOPOTUTH YTBOPEHHS BiJIXO/IB;

0) po3poOka cucTeM mNepepoOKH BiAXOAIB BUPOOHHUITBA Y BTOPHHHI
MartepialibHi pecypcH;

B) pO3poOKa Pi3HUX THIIB CTIYHUX TEXHOJIOTTYHUX CHCTEM;

I) CTBOPEHHS i BHITYCK HOBHX BHIB IMPOAYKII{ 3 ypaxyBaHHSIM BUMOT
1l MOBTOPHOTO BUKOPUCTAHHS.

10. Haii0Oinbil eKOJIOTIYHO KpaluM METOJOM IepepoOKH TBEPIUX
moOyTOBUX BiJIXO/IB €:
a) OyJiBHUIITBO MOJITOHIB IS IXHBOTO IIOXOBAHHS,
0) crayrOBaHHS BIJXO/iB HA CMITTENEPEPOOITIOIOYHX 3aBOIAX;
B) mipomi3 3a Temmeparypu 1700°C;
T) TONEpeAHE COPTYBAHHSA, YTWII3amis 1 pPEyTHII3aIlis KOMITOBHHX
BiJIXOIiB.
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11. Jlo OCHOBHHX 3aXOJiB IIOAO 3aXHCTy Bifl IIyMOBOTO BIUIHUBY CIIiJ

BigHECTH:
a)
0)
B)

r)

30HYBaHHS 3 BAHOCOM JDKEPEIT IIyMY 3a MEXI1 dKHUTIOBOI 3a0yI0BH;
obJiaTHaHHS 3aXMCHUX 30H HABKOJIO 1 B3IOBXK JKEpel IIYMOBOIO
BILTHUBY;

oprasisailisi TPaHCIIOPTHOI Mepexi 13 MPOXOKCHHSAM MaricTpasiei
4yepes3 paiioHH KHUTIOBOI 3a0yJ0BH;

MIPOKJIaIKa MaricTpajeil Ha BUCOKUX HacHIIax.

12. BioTeXHOJOTIYHI TPOIECH B OXOPOHI HABKOJHUIIHBOTO CEPEIOBHIIA
MOXYTb OYTH BUKOPHCTaHi:

a)
0)
B)

r)
)

y CTBOPEHHi Oi0JIOriYHO aKTUBHOTO COpOYIOYOro marepiany st
OYHMIICHHS 3a0pyIHEHOT0 MOBITPS;

y MIiKpOOHOMY OKHCHEHHI TIPYHTIB, 3a0pyJHEHHUX BaKKUMH
MeTallaMHu;

y O0i0JOTIYHOMY BiJHOBJICHHI BIiJXOIiB POCIMHHOCTI (OmamaHHs
JIACTS, COJIOMH Ta iH.);

B YTHITI3aIli] TBepIOi (a3u CTIYHHUX BOJ;

y 0i0JIOTIYHOMY OYHILIEHH] CTIYHHUX BOJI.

13. HepoTprMaHHSsI €KOJIOTIYHMX HOPMATHUBIB 3a0e3Meuye:

a)
0)
B)
r)

HepalioHaJbHE BUKOPHUCTAHHS MIPUPOAHUX PECYPCIB;
CKOPOUYCHHS TeHETHIHOTO (hOH/Y POCIHH 1 TBAPHH,
eKOJIOTIUHy Oe3IeKy HaceleHHS;

HEMOXIIMBICTD BiITBOPCHHS MPUPOIHUX PECYPCIB.

14. Jlo OCHOBHHMX CKOJIOTIYHAX HOPMATHBIB SIKOCTI 1 BIUIMBY Ha
HaBKOJIMIIHE IPUPOJHE CEPEIOBUILE BiTHOCSTS!

a)
0)

B)

I'PaHUYHO HENPUIYCTUMY KOHIICHTPALIIO MIKiJINBUX PCUOBHH;
HEMPUITYCTUMUH piBEHb LIYMy Ta BiOparlii;

HEMPUIYCTUME AHTPOIOTCHHE HABAHTA)KCHHS HA HABKOIHIIHE
MIPUPOIHE CEPEIOBUIIIC;

T') HOPMAaTHB YTBOPEHHS BiIXOAiB BUPOOHUIITBA 1 CTIOKHBAHHS.
15. 3axuWcT TOBEpPXHEBUX BOJA Bl 3a0pyJHEHHS MOXe OyTH
3a0e3neyeHuil:
a) PO3BUTKOM BOJHUX TEXHOJIOTIH;
0) pO3BUTKOM OE€3BiIXIIHUX TEXHOJIOTIN;
B) HaKayyBaHHSM CTIYHHMX BOJ| Y TIOBEPXHEBI BOJJOHOCHI TOPH30HTH;
T) OYMIICHHSM CTIYHUX BOJI;
1) OYHIIEHHSIM i 3HE3apaKyBaHHIM MTOBEPXHEBUX BOJI,

BUKOPHUCTOBYBAHUX IJISI BOAOIIOCTAYaHHA Ta IHIITHIX uineﬁ.

16. Koxxna ToHHa Ha)TH HAa TOBEPXHI BOJIM CTBOPIOE TUTIBKY Ha IUIOLI:

a)

1o 4 KMZ;
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0) mo 8 KM
B) mo 12 KM2;
r) 10 16 kv,

17. Y 4uciio OCHOBHUX JIAHOK €KOJIOTIYHOTO 3aXUCTY IPYHTIB BXOJSTh:
a) 3aXHUCT IPYHTIB BiJl BOAHOI 1 BITpOBOI €po3il;
0) MakcHMaJIbHO YacTUi 0OpOOITOK IPYHTIB;
B) PEKyJIbTHBAIIisl TOPYIIEHOTO IPYHTOBOTO IMTOKPHUBY;
r) 6opoThba i3 IpyHTOBOIO (h10pOIo 1 (hayHOIO;
1) 3aXHCT IPYHTIB Bijl 3a0pyTHESHHSL.

18. BuGepiTh HOMepu NpaBUIbHUX TBEPIXKEHD (Big 1 10 3).
1. BaxnuBO HOTPUMYBATUCS MPUHIIMITY HAWOLIBII MIOBHOTO BUTATY 3
HaJlp KOPUCHUX KOTIAJIHH.
2. TexHiyHy pEKyJIbTHBALIIO TPOBOIITH 13 METOI CTBOPEHHS
POCIIMHHOTO HOKPUBY Ha paHillle HOPYIICHUX MiTsSHKaX.
3. PobGotu 3 pekynbTHBaNii MOPYIIEHWX 3eMeIb MOBHHHI HOCHTH
KOMITJIEKCHUN XapakKTep.

19. Jlo ekoioriyHuX MOpyIeHb BHACTIIOK BiIKPUTHX PO3POOOK BYTIILIS
BITHOCSITD:
a) YTBOPEHHS MPOBAJIIB i MPOCiNaHHS 3¢MHOT MOBEPXHi,;
6) 3MiHa TiAPOTeOTOTIHHOTO PEXKUMY MiCIIEBOCTI;
B) 3aTOIUICHHS i 3a00I09yBaHHS TEPUTOPIH;
T) cefiCMiuHI OPYIICHHS;
1) 3a0pyIHEHHS IOBITPSHOTO OaceiiHy.

20. BigHOBiITH mpaBWIBHY TOCHTIOBHICTh JIiH MpH BCTAHOBJICHHI
IPAaHUYHO NPHUITYCTUMHX KOHLEHTPALill XIMiYHUX PEUOBUH Y HABKOJUIIHHOMY
CEPE/IOBHILL.

1. TlonepermHst OmiHKA TOKCHYHOCTI 1 BCTaHOBJICHHS OPi€HTOBHOTO
0e3Me"YHOT0 PiBHS BILIHBY.

2. MogenoBaHHS B3a€MOJII OpraHi3My 3 JOCII/KYBAaHOIO XiMIYHOIO
PEUYOBHHOIO, BUBUCHHS Peakilii opraHizMy Ha ii BIUIHB.

3. Po3poOka METOOMKH BHSIBIEHHS 1 KUIbKICHOTO BH3HA4YCHHS
MIKIJIMBOTO XiMIYHOTO KOMITOHEHTa Ta YCTAaHOBJICHHS HOTrO
(hi3MKO-XIMIYHHMX BJIIACTHBOCTEH.

4. BnpoBamxenns I'JIK y nmpaktuky i nepesipka ii e()eKTHBHOCTI.

21. Topir ximiunoi xii 3a0pyHIOBaYa — IIE:
a) MiHIMaJbHA KOHIEHTpALIs, SKa MPH XPOHIYHOMY BIUINBI BUKIIUKAE
ICTOTHI 3MiHM B OpraHi3Mi JJaAOOpaTOpPHUX TBAapHUH;
0) MakcMMalbHa KOHIIGHTpAllisd, $Ka TMpH XPOHIYHOMY BIUIMBI
BUKIJIUKA€E 1CTOTHI 3MiHU B OpraHi3Mi JIJa0OpaTOpHUX TBAPHH;
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B) MiHIMaJbHAa KOHIIGHTpAIlis, fKa TIPH OJHOKPATHOMY BIUIMBI
BUKJIMKA€ 1CTOTHI 3MiHH B OpTraHi3Mi JIAOOPATOPHHUX TBAPHH;

I) MakCHMajbHa KOHIIGHTpALs, sSKa IPH OJHOKPATHOMY BIUIUBI
BHKIIMKA€ ICTOTHI 3MiHU B OpPraHi3Mi JJabOpaTOPHUX TBAPHH.

22. IllupuHa caHITApHO-3aXMCHOI 30HM 3aJEKUTHh BiJA HACTYITHHX
(akTopiB:
a) XapakTepy 1 HOTYKHOCTI JuKkeperna 3a0pyIHEHHS;
0) mepeBaXXHOTO HANPSIMKY BIiTpiB;
B) 3iHCHEHHS 3aXMCHUX 3aXO/IiB;
T') Tiri€eHiYHUX HOPMATHUBIB,;
I1) TOKCUYHOCTI BUKUJIB IaHOTO MiANPHEMCTBA.

23. Ha3BiTh TEpMiHH, BUXO/SIYH 3 BU3HAUCHHS HACTYITHUX TIOHSTh:

1. ®axkTopw, 1110 BAHUKAIOTH y PE3yJIbTaTi JiSUIbHOCTI JIFONHY, — ...

2. CuctemMa HayKOBO-OOIPYHTOBaHUX MIDKHApOIHHUX, ACPKABHUX 1
CYCHITBHHX 3aXOiB, CHPSMOBAaHHUX Ha pallioHaJbHE BUKOPHCTAHHS,
BIZITBOPEHHS 1 OXOPOHY IIPHPOIHHUX PECYpPCIB — ...

3. Y3araipHIOYI CIUCKH PIAKICHAX BH[IB POCIHMH i TBapHH, KOTPi
nepeOyBalOTh il 3arpo30l0 3HUKHEHHS, II0 MICTATh KOpPOTKi
JIOKYMEHTAJIBHI J1aHi mpo ixHro GioJorito, — ...

4. TlepBuHHE OCBOE€HHS 3aBE3CHUMH JIOJMHOIO BHUAAMHU HOBHX IS
HUX TEPUTOPIH — ...

5. IlIty4ne 3aceneHHS 3aBe3CHNMHU BHIaMU TEPHTOPil, HAa SKUX BOHU
3ycTpidanucs paHimre, OJHaK YOMYCh BUMEpPIIN TaM — ... .

24. CrokromsMcbka KoH(pepeHiss OOH 1o HaBKOIUIIHEOMY CepeIOBHILY
BinOyJmacs:
a) 81970 p.;
6) B1972 p.;
B) B 1980 p.;
r) B 1982 p.

25. BcecBiTHa xapri® npupoanm Oyna mpuiiHATa ['eHepanbHOIO
Acambneero OOH:
a) B 1980 p.;
6) B1982 p.;
B) B 1990 p.;
r) B 1992 p.

26. Kondepennis OOH 1o HaBKOIHIIHEOMY CEpPEJOBUILY i PO3BUTKY Y
Pio-ne-XKaneiipo BinOymacs:
a) B 1980 p.;
6) B1982 p.;
B) B 1990 p.;
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r) B 1992 p.

27. Jlns HaBeACHUX HW)KYE YMOB CIPUYAHOKHCIOTHOTO BHPOOHHMIITBA
BU3HAYNTH piBeHb OE3BIIXOMHOCTI BHPOOHWNTBA y IHIOMY, a TaKOX
KOoe(ili€eHTH BHUKOPHUCTAHHS TBEPIMX, PIAKUX 1 Ta3omoaiOHuX BimxoniB. [arm
XapaKTepPUCTHKY BUPOOHUNITBY. SIKIIO:

1. TBepnuMm BiAXOZOM BHUPOOHMUTBA € Hemorapok. 3a | roguny
yTBOproeTbes 600 kr Hemorapka. B mporneci yrumizanii 3 Heorapka
BUJAISIOTh 3a Led yac 6 kr muHKy 1 4 kr Migi. Pemra iine y
BiZIBaJIH.

2. Pigxkum BigxomoM BUpOOHHLTBA € PO3UYMHEHA y CTIYHHX BOJAx
cipuana kucuoTa. 3a 1 TomWHy y CTiUHI BOAM MOTpamise 15 xr
98%-1 cipgaHoi  KHCIOTH. Y  BOHOOOOPOTHOMY  IHKII
CIPYAHOKWCIIOTHOTO BHPOOHHITBA I KHCIIOTA YTHII3YEThCS
MOBHICTIO.

3. V ra3oBi BUKMIU CIpUaHOKUCIOTHOIO BUPOOHHUIITBA 3a | ToguHY
Haaxomuth 4 kr SO, i 3 xr SO;. B mpomeci razoouniicHHs
yTHIII3y€eThes 3a 1ieid yac 3,5 kr SO, 1 2,8 kr SO;.

28. V Pocii Ha KOXXHOTO XHTENs BUpoONseThesa 31 Kr mamepy Ha pik. Y
BUTJIANI MAaKyJnaTypu BepTaeTbcsi He Oimpme 5 kr. Bimomo, mo 20 xr
MaKyJIaTypH 30epirae oJHe BEIUKE IEpeBo, a | TOHHa MakynaTypu 30epirae 0,5
ra Jjicy. PospaxyiiTe KiJbKiCTh JepeB 1 IUIOILy JiCOBOIO MAacHBYy, LIO
30epirarotThCsi 3a paxyHOK IOBEPHEHHsS MaKyJaTypH 3a PIiK JKHTEIIMH MicTa
HACEJICHHSM y | MJIH YOJIOBIK.

29. V HimeuunHi mie 49 yCTaHOBOK 11O CIIATIOBaHHIO CMITTs. CHaroeThest
8 MutH T BigxoxiB 3 yrBopeHHsM 500 M BUKHU/IB. Y BHKHIAX KOXHOI YCTaHOBKH
MicTHTBCS B cepeanbomy 0,15 MI/M®  TOKCHUHHX pedoBuH. Po3spaxyiite
KUTHKICTh TOKCHYHHX PEYOBHH, IO 3a0pY/JHIOE HABKOJUIIHE CEPEIOBHUINE
JAHHUMH yCTaHOBKaMH.

30. 3rigHo 3 po3pobiieHuM y AnoHii mpoekToM 3 1 Kr miacTMacu MOXKHa
onepxkatu 0,5 i 6ensuny i 0,5 11 racy. Po3paxyiiTe KiJbKiCTh HAKMBA, Ky MOXKE
ojiepkaTH YKpaiHa NMPU BUKOPHCTaHHI JaHOTO MPOEKTY MPH MOBHOMY 300pi
MOJTIETUIIEHY, 3aTPA1yBaHOTO Ha yIaKyBaHHS y KUTBKOCTI | MJIH T Ha piK.

31. BusHaunTH 3arayibHy €KOHOMIUHY €()eKTHBHICTH BIPOBA/UKEHHS Ha
CIPYaHOKWCIIOTHOMY 3aBOJi YCTaHOBKH JUISl 3HCIIKOKCHHS Ta30BHUX BHKHIIB.
[ToBHMIA exoHOMIYHMH e(eKT Bif BIPOBAIKEHHS YCTAaHOBKH MICTHUTHh y COOI1
E€KOHOMIYHUH e(eKT Bij OLIBII MOBHOrO BHKOpHCTaHHS cupoBuHH — 50000
TPH/pIK 1 eKOHOMIYHUH e(deKT Bij 3MEHILIEHHS 3axBoproBaHocTi mozaei — 70000
rpH/pik. PiuHi ekcuTyaTamiifHi BUTpaTH MO BMIiCTy 1 OOCIyrOBYBaHHIO
ra3004MCHOI ycTaHOBKH cTaHOBIATH 5000 rpm/pix. KamitameHi BKIageHHS y
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OyMiBHUIITBO  YCTaHOBKH  JUIi  3HEIIKOJDKCHHS  Ta30BHX  BHKHIIB
CipYaHOKHCIOTHOTO BUpoOHUIITBA ckiamu 130000 rpH.

32. Bu3HauuTH TOPIBHAJIBHY €KOHOMIYHY €(EKTHUBHICTh IUIIXOM
3icTaBjeHHs 0a30BOi 1 3alIPOMIOHOBAHOT YCTAHOBOK JIJISl 3HEIIKODKEHHS Ta30BUX
BUKH[IB  CIPYaHOKHUCJIIOTHOrO BHpOOHHUITBa. Ilpn 0a3oBoMy BapiaHTI
BUKOPHCTOBYETHCSI  KHUCIOTHO-KATAMITHYHUI  cmoci®  ouwmmieHHs.  Piuni
eKCIDTyaTaliiiHi BUTpPAaTH Ha BMICT 1 OOCIyroByBaHHS OCHOBHHX (DOHHIB
craHoBiATh 5000 rpH/pik. Kamitanehi BIameHHS y OyaiBHHOTBO 0a30BOTO
BapianTa cknamu 130000 rpH. 3aNWIIKOBHIA 30UTOK MICHIs BIPOBAKCHHS
6azoBoro BapiaHta ctaHOBHTH 10000 TpH/pik. Y BHIAIKy 3alpOIIOHOBAHOTO
BapiaHTa BUKOPUCTOBYETHCS CYb(aTHO-COJOBHH CIOCIO OYHMICHHS Ta30BHX
BukuIiB. [Ilpu 1BOMYy piuHI eKCIUTyaTaliiiHi BHTpaTd 1O BMICTY 1
00CIIyroByBaHHIO OCHOBHUX (oHIIB cTaHoBuaTh 3000 rpH/pik. KamitambHi
BKJIQJICHHSI Y OyAiBHUIITBO 3allpONIOHOBAHOTO BapiaHTa cTaHOBIATE 90000 rpH.
3anumrkoBuit 30MTOK MICIS BIPOBAKEHHS 3aIIPOIIOHOBAHOTO BapiaHTa CKJIaje
8000 rpH/pik.

33. IlpomucioBe MiANPHUEMCTBO BHKHJIAE HIOpiuHO B atMocdepy 15000
toHH iy, 23000 TonH SO, i 15000 Tonn CO. VY nepuiiit 3011 npoxxusae 1000
mozaei, y apyrid — 2000 mopeii. Cepennst Bucota Bukuay 120 m. BuszHauutu
30UTOK OXOPOHI 3/I0POB'SI.

34. IIpomuciioBe MiANPHEMCTBO BHKHAAE IOPidHO B atMmochepy 13000
toHH ity 1 30000 TorH SO,. Y nepmiit 30Hi npoxusae 500 monei, y apyriit —
1000 nromeit, y tpetiii 30Hi — 28000 mroneit, y derepriii — 45000 mroxeii.
Cepennst Bucota Bukugy 60 M. BusHaunTH 30MTOK KOMYHaJIbHOMY
rOCIOJIapCTBY.

35. TIpoMucioBe MmigNPUEMCTBO BHKHAAE HIOpiuHO B arMmocdepy 5000
ToHH Ny 14,5 TorH SO,. YV nepmriif 30Hi 3a0pyaHioeTses 15 ra, y apyrii — 500
ra CUIbCBKOTOCHOAApChKUX yrinb. CepemHs BucoTa BHkuAy 50 M. Busnaumrtn
30MTOK CITBCEKOMY 1 JTICOBOMY TOCIIOAAPCTRY.

36. IlpomucioBe MiANPUEMCTBO BHKHIAE HIOpiuHO B atMocgepy 30000
ToHH SO,. VY mepuriii 30Hi BapTicTh OCHOBHUX (DOHIIIB MPOMHCIOBUX OO'EKTIB
craHoBUTh 150 MIH TrpH, y npyriid — 15 muH rpH, y Tpertiid — 10 MIH IpH, y
yerBepTiit — 200 miH rpH. Cepenns BucoTa BUkuay 40 M. BusHauutu 30UTOK
HPOMHCIIOBOCTI.

37. IlpomucioBe MiANPHEMCTBO BHKHJAE IOPiYHO B atMochepy 20 TwHc.
ToHH SOy, 53 Trc. ToHH ity i 11 tuc. TouH CO. VY nepuiii 30H1 npokuae 300
mozei, y apyruit — 5000 mogei, y Tperiit — 6000 mrozpeid, y yerBepriii — 7000
mozei. [lnoma 3a0pyAHEHUX JTICOBUX 1 CIJIbCHKOTOCMONAPCHKUX YTiIb JUIS IIHMX
30H BianoBigHo nopisHioe 100 ra, 200 ra, 300 ra i 500 ra. BapTicth ocHOBHHX
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BUPOOHMYNX (POHIIB I MepInoi 30HU — 125 MiH TpH, 11 apyroi — 177 miH
I'pH, Ui TpeTboi — 50 MiIH rpH, 1uig yeTBepToi — 210 muH rpH. CepenHs BucoTa
BukuAiB 60 M. BU3HaunTH 3arajibHUN MUTOMUM 30UTOK, HAHECCHUH HAapOJHOMY
roCIoAapCcTBY.

38. BusHauutu 30MTOK HApPOJHOMY TOCHOJAPCTBY, SKIIO MPOMHCIIOBE
HiANPHEMCTBO BHKHAAE IMOpigHO B atMocdepy 11 tuc. ToHH SO,. ¥V mepmrii
301 npoxwuBae 2000 moxett, y apyriit — 3500 mroxe#t, y Tpertiit — 10000 mozeii,
y gerBeptiii — 15000 miomeii. BapTicTe OCHOBHHX BHPOOHMUHMX (OHIIB IS
nepioi 308U — 125 mutH rpH, i apyroi — 100 MiH rpH, 11 Tpethoi — 60 MiIH
rpH, s verBeproi — 110 muH TpH. Ilmoma 3abpyAHEeHHMX JiCOBHX 1
CIIIBCHKOTOCIIONIAPCHKUX yTifb ais mux 3oH: 100, 200, 300 i 400 ra. Cepenus
BHCOTA BUKUAIB 152 M.

39. IIpomucioBe MiANPHEMCTBO BHKHIAE IOPIYHO B atMocdepy 25 TwHc.
ToHH SOy, 22,5 THC. TOHH Ty i 13 Trc. ToHH CO. Y mepmriif 30HI IpoXXUBae
3000 mronett, y npyriit — 5000 mroneit, y Tpertiit — 11000 srozeid, y geTBepriit —
15000 nromeit. Cepenast BUCOTa BUKHIIB 85 M. Bu3HaunTH 3araiibHUN MTUTOMHN
30UTOK, HAHECEHUH OXOPOHIi 370POB'sl 1 KOMyHAJILHOMY T'OCIIOJIaPCTBY.

40. Bu3HaunTH 3arajibHUi 30MTOK, HAHECCHHI JTICOBOMY 1 KOMYHAIBHOMY
rocroaapcTBy. [IpoMuciioBe miIIpUEMCTBO BUKUAAE HMIOPIYHO B aTtMocdepy 3
tHC. TOHH SO,, 120 THC. TOHH mIIy. Y nepmiit 30Hi npoxusae 1000 moxei, y
apyruit — 1500 moge#t, y Tpetiit — 20000 mrozeit, y gerepriit — 70000 mroneit.
ITnoma 3a0pyTHEHUX JIICOBHX YTiAb JUTA IIUX 30H BIAIOBIAHO NOpiBHIOE: 14, 20,
35, 600 ra. Cepenns BucoTa BUKUIB 40 M.

41. [TpomucioBe MiANPUEMCTBO BUKUAAE MIOPIYHO B atMochepy 25 THc.
ToHH SO,, 18 THC. TOHH nuiy. Y nepiii 30Hi npoxuBae 300 mozaei, y apyrui
— 1500 mopeit, y tpetiii — 6000 mrozaeid, y yerBeptiii — 7000 mrozeii. Bapricts
OCHOBHHUX BUPOOHWYUX (HOHAIB IUIs nepiroi 30HU 12 MutH TpH, 4 apyroi — 277
MJIH TpH, Ui TpeTboi — 150 miuH rpH, aas yerBeproi — 280 muH rpH. Cepenns
BucoTa BUKHIIB 40 M. BH3HAuWTH 3arajibHAN THUTOMHH 30HUTOK, HAHCCEHUI
OXOPOHI 37I0POB'S 1 MPOMHUCIIOBOCTI.

42. Bu3HauMTH 3aralibHUil 30MTOK, HAHECEHUH JIICOBOMY T'OCIIOJIAPCTBY 1
0XOpOHI 3710poB'st. [IpoMKCIOBE MIAMPUEMCTBO BUKUAAE IMIOPIYHO B aTMOchepy
27 tuc. ToHH SO,, 53 thc. ToHH nmity 1 11 Tuc. Tonn CO. Y mepuiid 30H1
npoxwuBae 500 mopeit, y apyriit — 15000 mroxeit, y Tperiit — 16000 mronei, y
gerBepTiit — 27000 moxeit. Ilnoma 3abpyaHEHHX JICOBHX YTigbh UL OUX 30H
BimoBiaHO € piBHOIO: 120, 300, 670, 800 ra. Cepenns Bucota BUKHIIB 60 M.

43. TIpomMuciioBe MiANMPUEMCTBO BHKHJIAE IIOPIYHO B armocdepy 2 THC.
ToHH SO,, 22 THc. ToHH niuty 1 5 Tuc. ToHH CO. Y nepuiii 30Hi npoxusae 800
moaei, y npyriid — 1000 nronedt, y tpetiit — 1500 nroxeid. [Tnormna 3a0pynHeHnx
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JICOBHX 1 CUTBCHKOTOCHOAAPCHKHUX YTiMb U IUX 30H BiIITOBIHO IOPIBHIOE:
120, 200 i 350 ra. BapricTe OCHOBHUX BHpOOHHYMX (DOHIIB JUIS MEpHIOl 30HH
125 muH rpH, ans apyroi — 177 MiH rpH, g Tpetboi — 50 miH rpH. CepenHs
BHCOTa BHUKHUIIB 35 M. Bu3HauuTh 3araipHUii NMHTOMHE 30MTOK, HaHECECHHH
HapOJHOMY TOCIIOapCTBY.

44. BuzHaunTH 3arajgbHUI 30MTOK, HAHECEHHUH JIICOBOMY T'OCIIOIAPCTBY 1
KOMYHaJIBHOMY rocrofapcTBy. [IpoMucioBe miAnprHeMCcTBO BUKHIAE MOPITHO B
atMocdepy 5 tuc. ToHH SO,, 60 THC. TOHH MMTy. Y mepmiit 30H1 npoxusae 700
monel, y apyriii — 1500 nronei, y tpetiit — 15000 mroneit, y yetBepriit — 20000
moneit. Tlnoma 3a0pyAHEHHX JIiICOBUX YTib U WX 30H BiAMOBITHO € PiBHOIO:
40, 80, 300, 600 ra. Cepennst BUCOTa BUKHIB 14 M.

45. TIpomwucioBe MiANPHUEMCTBO BUKUIAE IIOPIYHO B atMochepy 21 Tuc.
ToHH SO,, 20 THC. TOHH muiy 1 27 Tic. ToHH CO. Y nepiii 30Hi mpokusae 900
mroneHt, y apyriit — 1000 monei, y Tpertiit — 11000 mozneft, y getseptiit — 15000
moneit. CepemHss BHCOTa BHKUAIB 15 M. BusHaumtm 3araneHHil muTOMHUI
30MTOK, HAHECCHUH OXOPOHi 37I0POB's 1 KOMyHAJIBHOMY TOCIIO/IapCTBY.

46. BwusHauuTH 3aragbHUd  30MTOK  HApOJAHOMY  TOCHOIApCTBY.
[TpomuciioBe miANPHEMCTBO BUKUIAE IOPIYHO B aTMocdepy 23 tuc. ToHH SO,.
V mepuriii 30Hi nmpoxkuBae 200 mroneit, y apyriit — 350 mroneit, y tpetiid — 1000
mrofe, y derBepriit — 1700 mroxei. BapTicTs OCHOBHEX BHPOOHMUHX (DOHIIB
Juls 1epInoi 30Hu — 15 MiH IpH, aist Apyroi — 10 MiIH IpH, A TpeThoi — 62 MIIH
TpH, I 9eTBepTol — 16 MitH rpH. [Tnoma 3a0pyAHEHNX JICOBUX YTilb JUIA IIUX
30H BiIMOBIAHO J0piBHIOE: 28, 95, 110, 600 ra. CepenHs BUCOTa BUKHIIB 37 M.

47. Bu3HauuTH €KOHOMIYHUH 30UTOK BiJ 3a0pyZHEHHS HaBKOJIHMIIHHOTO
CepelioBHINA  JIIOYMM  BUPOOHULITBOM  3a  HACTYHHUMH  JaHUMHU.
Cip4aHOKHCIIOTHE BHPOOHMIITBO pO3TAalllOBaHE Ha TepuTopii Micta 3
gaceneHasiM 300 twc. oci6. OCHOBHHM KOMITOHEHTOM Ta30BHX BHKHIIB €
JBOOKHC cipku. Bucora TpyOm s rasoBux BukuiiB — 50 M. Bukumm SO, B
atMocdepy cTaHoBIATH 150 T/pik. OCHOBHUM KOMITOHEHTOM BHKHIIB Y BOIHUMN
OaceitH € cipuana kwuciota. BomomoctayaHHs 3IIHCHIOETBCS 3 BEIHKOTO
LITY4YHOTO BOJOWMUINA. Maca cipyaHOI KHCIIOTH, IO CKHUIAETHCS Y BOJHUH
GacetiH, cranoBuTh 400 T/pik. TBepauM BigX0/10M BUPOOHUIITBA € HEJOTapOK (B
ocHoBHOMY Fe,0;). Hemorapok HampaBisieTbCs y BifiBalid, pPO3TAIIOBaHI y
JicocTenoBiid 30HI. Maca Hemorapka, 1o HampaBJsSIEThCS Y BiJBaJIM, CTAHOBHUTH
50000 1/pik.
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PO3/LT IV
EKOJIOT'ISI BEJJMKOI'O MICTA

4.1. Exounorisa micbkux cucrem. Moaeib MicTa-MuibiioHepa

B couianpHiil exoJorii, sika OUTBIIICTIO OCHITHUKIB PO3TIANAETHCI Y
TENepilHiil Jac sk HalOUIbII 3arajibHe IOHSTTS CTOCOBHO PI3HUX MPOOIeM
B3a€MOJi CyCIINBECTBA 1 HABKOJHIIHBOTO CEpPEOBHINA, CHOpMYyBAIHCSA pPi3Hi
HAayKOBI HANPSIMKH, Y TOMY YHCII 1 Taki K €KOJOTisl MICT, eKOJOTisl MiCBKOTO
HaCeJICHHSI.

VY neskoMy HaOJNMKEHHI MICTO MOXHA TMOPIBHATH 3 €IUHHM CKJIQJIHO
BJIAIITOBAHUM OpPTraHi3MOM, SKHH aKTHBHO OOMIHIOEThCSI PEYOBHHOK Ta
CHEpri€cl0 3 HABKOJHIIHIMH TPUPOJAHUMH 1  CUIBCHKOTOCIIOAAPCHKUMU
TEPUTOPiaJIbHUMUA KOMIUICKCAMH Ta IHIIUMH MiCTaMH. BakIMBO BiA3HAYUTH,
10 MiCTO MOXKHA PO3JUINTH Ha JBI OCHOBHI IiICHCTEMH:

1. TepuropianbpHa CHUTBHICTH JIIOAEH (YCiI TOPONSHH), SIKA CTAHOBUTH
HEBI/I'€MHY YaCTHHY MICTa i € CCHCOM HOTO iCHYBaHHSI.

2. VYci marepiayibHi 00'€KTH, $IKi CTAHOBIISATh «PAKOBUHY» JJISI BCIX
JKUTEIIB.

Micra cnyxaTh LIEHTpaMU KOHIIGHTPYBaHHS JOACHKHX 1 MaTepialbHUX
pecypciB. Y  BenmkMX 1 HaHOUIBIIMX ~ MICTaX  KOHLEHTPYIOTHCS
BUCOKOKBaJTihikoBaHi (axiBIi i poOITHHKYM, HayKOBa 1 TBOpYA iHTEIITCHI,
30epiraroThes BeIMYe3H] MaTepialibHi, KyIbTYpHi, ICTOPHYHI 1 HAyKOBI IIHHOCTI.
VY MicTa HagXOAATh IIPOMHCIOBA CHPOBMHA 1 HamiB(aOpukaTH, TOTOBa
HPOIYKIis, INIOAN CUIBCHKOTOCIIONAPCHKOro BHPOOHHITBAa. OIHOYACHO MiCTa
«CKCIIOPTYIOTBY» ~ IPOMHCIIOBY —HPOAYKIIO, BHKHAAIOTE Y  HaBKOJHMIIHE
CepelOBHIIe BEJIMYE3HY KUIBKICTh BiIXoAiB. BoHHM cTaloTh LeHTpaMu
TEXHOT'€HHHUX 010reOXiMIYHMX TPOBIHIIIH.

®dakTHUHO Oy/b-5KE BEIHMKE MICTO SIK 332 «IMIOPTY» PEUOBHUHH Ta €HEPrii,
TaKk 1 3a «EKCHOpTy» TOTOBOI MPONYKIIi i CBOIX BigXOHiB 3B's3aHE 3 YCi€lO
mwiaHetoro. CHpOBHHA, JETaji, BEPCTAaTH 1 MEXaHI3MH, MPOMYKTH KUBICHHS
HaIXOIATh Y MicTa (TIpsIMO 200 1MOOIYHO) 3 Pi3HUX PETiOHIB 1 BIIPABISAIOTECS Y
OaraTo kpaiH CcBiTy. XiMi4HI PCYOBMHH, IO BUKUIAIOTHCS i3 3aBOJCEKUX TPYO
BEIMKUX MICT (HampuKIaA, BaXKKi METaiM), BKJIKOYAKOTHCS Y TI00AIbHUN
KpYroBOPOT 1 BHIIAJaI0Th Ha TIOBEPXHIO 3€MJIi aX 10 JIbOJIOBUKIB AHTapKTUIM 1
I'pennanpii. Ane HaiOINbII iCTOTHUH BIUIMB MICTa BHUSBISIOTH Ha CBOE
0e3nocepeIHE OTOUCHHS.

Bymp-fike MICTO HENMOBTOpPHE 1 OpHTiHaIbHE HE TUIBKH CBOEIO
apXiTeKTYpor0 1 MiCIeM pO3TallyBaHHS, ajle I 0COOIMBOCTSIMH BHPOOHHITB
(xoMOiHaIii OKpeMHX raiy3eit), TpaHCIIOPTHO-eKOHOMIYHHMH 3B'SI3KaMU.

BuBueHHs e€KOJIOTIYHOI crenu@ikd KOXXHOTO BEIMKOTO MiCTa Hamoi
KpaiHH Ta yCbOTO CBITYy — 3aBJaHHS BKpail BaxJIMBe, ajleé HaWBHUILOIO Mipolo
Tpynomictke. [IpoTe, yxke ChbOroJHI BUHHKAIOTh Pi3HI CUTYallil, IpU SKUX IS
BHpIIICHHS TPAKTUYHUX MPOOJIeM MOTpiOHA ycepeaHeHa Mojenb micta. Sk y
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MEJUINHI aHaTOMO-(i3i0JOTiYHI TapaMeTpH KOXHOTO pPeaJbHOr0 MaIlieHTa
MOPIBHIOIOTh 13 aOCTPaKkTHOIO «HOPMOIO», OTPHMAHOI0 B  pe3yJbTari
ycepeaHeHHs: iHQopmalii Tpo BeIMYe3HY KiJIbKICTh BHMBUYEHHX XBOPUX 1
3JI0POBHX JIOJIEH, TaK 1 B ypOOEKOIOrii HEeoOXiIHUIT €TaNOH «MicTa B3araii».

Pobota Haj Takoro Monetto Oyna nmouata ekonoramu b.b. TIpoxopoBum i
IO.H. Jlaninum. Cnoyatky B sikocTi 6a30B0i Mojieni 0yJio oOpaHe YMOBHE MiCTO
13 YMCETBHICTIO HaCeeHHS B | MJIH JKUTENiB, OaraTopyHKIiOHATBHE — Y HBOMY
IpPEJCTABICHI OCHOBHI BHAM HPOMHCIOBOCTi. JIIf CTBOpEeHHS MoOpeni
€TAJIOHHOTO MiCTa BUKOPHUCTOBYBAINCS BITOMOCTI NpO pi3HI MicTa, fKi 3
BIATIOBITHUMHM BHIIPABICHHSIMH IEPEPaxOBYBAINCA CTOCOBHO JIO 0OOpaHoi
MOJeTi.

Mopens ckiIaganacs 3a NPUHIMIOM OajaHCy: Ha BXOJI — PEYOBHHH, IIO
HAJXOIATh Y MICTO y BUTJIS/I CHPOBHHH, PECYPCIB, XapYOBUX MPOIYKTIB, a Ha
BHXO/JIi — BUKHJIU B aTMOCc(hepy, IPOMHCIIOBI 1 MOOYTOBI CTOKH Y MPUPOJIHI BOIU
1 BITXO/IH, 1110 MOTPATUIAIOTH HA MIChKi CMITHHUKH.

Jos HOPMaJIbHOI'O (YHKIIOHYBaHHS Micra OTPeOyIOTh
HaWpi3HOMAaHITHIIINX NMPOIYKTIB i CHpoBHHH (Tab1. 4.1).

Tabuunst 4.1 — HanxomkeHHsl peuoBHH Y MIiCTO 3 HacesleHHAM 1 MITH ocif.

Ha3Ba peuoBunu Kinpkicts,
MJIH T/piK
Yucra Boja 470,0
IMoBiTps 50,2
MiHepasabHO-0y/1iBeTIbHa CHPOBHHA 10,0
Byrims 3,8
Cupa Hadra 3,6
CupoBHHa YOPHOI MeTATyprii 3,5
IIpuponnwuii ra3 1,7
Pigxe manuBo 1,6
IipHAYO-XiMiYHA CHPOBHHA 1,5
CupoBHHa KOJIBOPOBOT METAIyprii 1,2
TexHiUHa pOCIMHHA CHPOBHHA 1,0
CuHpoBHHA Xap4yOBOi POMHCIOBOCTI, TOTOBI MPOAYKTH 1,0
XapuyBaHHS
EneproximiuHa cupoBHHa 0,22

Haii6inpmre micto cnoxxuBae 9nuctoi Boau. MicTo 3 HaceneHHsM y | MiH
JKHTEITIB CIIOXKHUBAE Ha ik 470 MiTH T, 60 Maibke 0,5 kM’ Bogu. Binbima uactiua
i€l BOIW 3 MiCTa HAIXOJUTh Y PUPOHI BOJOTOKH, ajie BXKE Y BUTIISAL CTIYHHX
BOJI, 320pyIHEHUX Pi3HUMH JOMIIIKAMHU.

VY MmicTax MOCTIHHO 3MIMCHIOETHCS CHATIOBAHHS TOPIOYHUX PEUOBHH, SKE
CYHPOBOKYETHCS CIIOKUBAHHAM KHCHIO, 1[0 ¥/ie y MepIIry 4epry Ha OKHCHEHHS
CTONYK BOXHIO 1 Byriemro. [lizpaxyHKHM MOKa3ylOTh, IO MIiTbHOHHE MICTO
CHOXHUBAE y PiK Om3bK0 50,2 MITH T MOBITPSL.
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HactymHuit 3a BETMYMHOIO TOTIK PEYOBHHH y MICTO — MiHEpalbHO-
OynmiBenbHa cupoBuHa (0 10,0 MiH T/piK), sKa CIYXHUTh JDKEPEIOM
HaJXO/DKCHHS Mty B atMoc(epy. BaxkimiBe Miclie cepesi TeXHOreHHHX ITOTOKIB
MOCiIAI0Th Pi3HI BUAM nanuBa (y MIIH T/pik): Byrims — 3,8; cupa Hadra — 3,6;
npuponHuit raz — 1,7 i pigke namuBo — 1,6. CriBBiAHOIICHHS BUJIB IajMBa
MOKe OyTH i 1HIIIUM, ajie KO)KHE MiCTO-MIJIbIHOHED OCPIKY€E Ha PiK 10 7—8 MITH
T YMOBHOTO TIaJIMBA.

VY IOUEHTPOBUX MOTOKaX PEYOBHH, IO HAIXOMATH Y MiCTO, BaXKITUBE
MiCIle BIJIBOIWTHCS CHPOBHHI JJISI MPOMHUCIOBHX MIAMPHEMCTB. 3aJIe)KHO Bil
IHAyCTpiaNbHOI  cremiami3amii MicTa CHpOBMHAa MOXke OyTu pisHa. B
y3araJibHeHid MoJeni MITBHOHHOTO MICTa JaHi BiJIOMOCTI HaBeACHI I
MOJIIIHAYCTPiaIbHOIO LEHTPY, B sIKOMYy € uopHa Mmertanypris (3,5 MiIH T
CUPOBHUHH), KOJbopoBa meranypris (1,0 MaH T cupoBuHH). [ipHHYO-XiMiuHA
CHUPOBHHA CTAHOBHTH 1,5 MITH T, TEXHIYHA POCIMHHA CUPOBHHA Oyin3bko 1,0 MitH
T, €HeproxiMiuHa cupoBHHA nepedyBac y Mexax 220 THc. T.

OcobiuBe Micme 3aiiMaloTh INPOXYKTH, IO BUKOPHUCTOBYIOTECA Y
Xap4yoBi IPOMHUCIOBOCTI Ta HAIXOMATh OE3MOCePEeNHBO Yy IPOJOBONBYI
MarasuHH, Ha PHHKU 1 Ha MiIOPUEMCTBA TPOMAJICHKOTO XapuyBaHHA. JKutemi
MiCTa CIIO)KMBAlOTh 3a pik OMM3bkOo 1 MIIH T XapyoBUX NPOAYKTIB (3
ypaxyBaHHSM BiXo/iB npu o0poOii). TakuMm YWHOM, y MIiCTO-MiJILHOHEP 3a piK
HaAXOIUTh O113bK0 29 MiTH T (6e3 00Ky BO/HM i MTOBITPs) PI3HUX PEYOBUH, SIKi
IpYU TPAHCHOPTYBaHHI 1 mepepoOIli Aal0Th 3HAUHY KUTBKICTH BiIXOJiB, YaCTHHA
3 SAKHX BIUIMBa€ Ha O0'€KTH HABKOJMWIIHBOTO cepenoBuma. YactuHa
3a0py[HIOIOYHX PEUOBHH IIONajgae B aTMocdepy, iHIIA YacTHHA pa3oM 3i
CTIYHIMH BOJAMH — Y BOJOWMH 1 MiJ3eMHI BOJOHOCHI TOPHU30HTH, IIE OJHA
YacTHHA Y BUIJIAII TBEPAUX BiXOMIIB — Y IPYHT.

Cknax IPOMMCIOBUX 1 MOOYTOBUX BMKMIIB MicTa-MidbHOHEpa, IO
HaAXOIATh y arMmocdepy, JAOCHTh pi3HOMaHITHUH. PiyHa  KIJIBKICTH
ra3omnoAiOHUX BUKUIIB 1 iX cKJiaj HaBeAeHi y Tabi. 4.2.

Haiibinpiia yactka y ckiaai atMOocpepHHX BHKHIIB HAJICKHUTH BOII
(BoasiHA TIapa Ta aepo307li) i BYTJIEKHUCIOMY Ta3y, MOTiM BHIUIMBAIOTH CipUUCTHI
aHTIIPHUJ, OKHC BYTIEIo Ta M. 1I[iTbHICTS BUKMAIB IIMX PEYOBHH Y ik 3 1 kM
mioni Micra-Minbitonepa (y Mozeni iforo ycepeasena mioma — 300 k)
CTaHOBHTS JUIS CIPYMCTOTO aHTIAPHIY Ta OKHCY Byrieio ommseko 800 T, mury —
6mm3pko 500 T, a okuciHiB a3oTy — Onu3bko 165 1. Cnig migKpecuuTH, o
BHYTPIIIHBOPIYHUIA PO3MOALN IMX BUKHUIIB JIOCHTh HEpiBHOMIpHUI. Makcumym
HAJXOIDKCHHS B arMoc(epy BiI3HAYA€ThCS y 3UMOBI MicCslli, KOJIM HA TOBHY
MOTY)KHICTh TPAIFOIOTh TEIUIOBI eleKTpocTaHiii i korenbHi. Ille oxuu
BaXJIMBHH KOMIIOHEHT 3a0pylHEHb TPH3eMHOro Imapy armochepu —
BYTJICBOJIHI, IKUX BUKHJA€THCS mopiuHOo 10 108 THC. T.

HacrtymHa rpyna pedoBuH, 00 HAIXOIATh Y TOBITPS MIiCT, YTPUMYETHCS Y
KUIBKOCTAX Ha |-2 mopsiku MeHIMX, HiK momepeadi. Jlo 1iei rpymnu
BIIHOCATLCS OpraHiuyHi pedoBHMHHU ((PEeHONIM, CHHUPTH, PO3YMHHUKH, KHUPHI
KHCIIOTH, OE€H30J1), CyMapHa Maca SKHX JI0csrae 8 Tuc. T /pik.
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[pubMM3HO B OJHAKOBHX KUTBKOCTAX (IO 5 THC. T) BHUKHAAIOTHCS B
aTMocdepy CipKOBOJICHB 1 XJI0p ¥ KOMOIHAIIT 3 aep030JIIMH COJISTHOT KHUCIIOTH.

Tabnut 4.2. — Bukuau B atMocdepy MicTa 3 HaceldeHHsIM | MitH oci0.

IarpenienTn atMocepHUX BUKHIIB KinbkicTs, THC. T/pik
Bopa (nmapa, aepo3osib) 10800,0
Byrnekucnuii ra3 1200,0
CipuucTuii aHriapua 240,0
Oxwuc ByrJeno 240,0
ITun 180,0
ByrneBonHi 108,0
Oxkucan a3oTy 60,0
OpratiuHi pe4oBUHU 8,0
Xop, aepo30i CONSTHOT KHCIOTH 5,0
CipkOoBOJICHb 5,0
Awmiak 1,4
®dropuau (y nepepaxyHky Ha (rop) 1,2
CipkoByrienp 1,0
IlianmicTuii BogcHb 0,3
CIoJIyKH CBHHIIIO 0,5
Hikens (y ckami nuiy) 0,042
ITAY (y Tomy uuncii GeH3mipeH) 0,08
Mum'sik 0,031
Ypan (y ckiani nuiy) 0,024
KobaieT (y ckiami mmty) 0,018
PryTh 0,0084
Kamiii (y ckmazi nmury) 0,0015
Bepuniii (y cknani muty) 0,0012

[{opiuHO y TOBITPS HAAXOAUTH ONHM3BKO 1 THUC. T CIPKOBYIJICIIO, TPOXU
Oinblie — GpropuIiB 1 amiaky.

KinpkicTh BUKHAIB TPyNH HAaHOIMBII TOKCHYHHX IJISl JIFOJUHU 1 00'€KTIB
KUBOI MPUPOAN PEUOBHH — CBHHIO, PTYTi, MHUII'AKY, KaaMmifo, OCH3IipeHy —
CTaHOBHTH BiJl COTEHbB JI0 JICKIJIHKOX TOHH Ha PiK.

[lopiyHO MiCTO-MiNTBHOHEP HAKONMYY€E Ha HABKOJIMIIHIX HOTO TEPUTOPISIX
Omm3pKkO 3,5 MIIH T TBEpIMX I KOHICHTPOBAaHMX BinxoniB. KoHIeHTpoBaHi
BIIXOAM SBISIOTH COOOK OCaad, IO HAKOIUYYIOThCS Y BiACTIHHMKAX, 1
KOHIICHTPAT PiIKUX BiAX0iB (Tadi. 4.3).

HaiiGinpiry macy cepesl MICBKHX BiIXOIB CTAHOBJIATH 30JIa 1 IUIAKU
TEIUIOBUX EJIEKTPOCTAHIIA 1 KOTelneHb — Onu3bko 16 %. Pasom 31 mutakamu
HiAIPHEMCTB YOPHOI 1 KOITBOPOBOI METaNyprii, FOpiIO0 3eMIICI0 1 MPUTHAMH
HeJorapkaMH ix mutomMa Bara jgocsirae 30 % ycix TBepAnX BimxomiB. Sk nmpukman
IIKiJJTHBOTO BIUIMBY IBOTO BHIY BiIXOMIiB MOXKHA OXapaKTePH3YyBATH BILUIHB
MipUTHUX (KOYEaHHUX) HEJOTapKiB, IO OJICPKYIOTh Y IPOLECi BUPOOHUIITBA
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cipyanoi kucnotu. CKIaayBaHHS MIPUTHUX HEJOTapKiB BHMAarae Biquy»KEHHS
BEJIMKUX IUIOINI KOIITOBHUX 3eMelb. ATMOC(EpHI Oma i BUMHBAIOTH 13 BiJIBAJIIB

HEIOrapKiB psii TOKCHYHUX PEYOBUH (HANpPHKJIAX, MULI'SK), SIKi 3a0pYyJHIOIOTH
IPYHT 1 BOAOHMH.

Tabnuus 4.3. — TBep/i 1 KOHIIEHTPOBaHI BIAXOIU MicTa 3 HacelieHHSIM |
MJIH 0Ci0.

Bup Bigxonis KinpkicTs,
THC. T/pIK
3ona i nutaku TOI] 550,0
TBepai ocazu i3 3aranpHol KaHamizawii (95 % Bonorocti) 420,0
JepeBHi Bigxoam 400,0
TamiToBi Bigxogu 400,0
Cupwuii THIT IIyKPOBHUX 3aBOJIIB 360,0
Teepai noOyToBi Bimxoau™ 350,0
[IInaku yopHOi MeTayprii 320,0
Docorinc 140,0
Binxoau xapuoBoi nmpoMucioBocTi (0e3 IyKpOBUX 3aBOJIIB) 130,0
II1axu KOTHOPOBOI METATYPTii 120,0
Ocaau CTOKIB XIMIYHUX 3aBOJIIB 90,0
I'muaMCcTI HUTAaMK 70,0
ByniBenbHe cMITTS 50,0
[ipuTHi Heorapku 30,0
[opina 3emis 30,0
XJOpUA KJIBLiI0 20,0
ABTOIOKPHIIKY 12,0
[Tanip (mepraMeHT, KapTOH, MPOMACJICHUH Marip) 9,0
TexkcTuib (qpaHTs, yX, BOPC, IPOMACIIEHE APAHTSI) 8,0
Po3unHHUKH (ciupTH, OEH30J1, TOIYOJI TOIIIO) 8,0
I'yma, kjefioHKa 7,5
[onimepHi Bigxoau 5,0
Biaxo/u BiJl BUPOOHUYOTO JILOHY 3,6
BinnpanpoBanuii kap0iJ KaIbLito 3,0
Cxi1006iit 3,0
[Ikipa, BOBHa 2,0
Acnipaniinuit nuia (1Kipa, nepo, TeKCTUIIb) 1,2

* Teepdi nobymogi 6ioxoou cxiradaiomvcsa 3: nanip, xapmou — 35 %,
xapuogi ioxoou — 30 %, cxno — 6 %, depeeo — 3 %, mexcmunv — 3,5 %, uopHi
memanu — 4 %, xicmxku — 2,5 %, nnacmmaca — 2 %, wkipa, eyma — 1,5 %,
Konvoposi memanu — 0,2 %, inwe — 13,5 %.

3HAYHOI0 € YacTKa 1 TaJiTOBHX BIAXOZIB, IO BHHHUKAIOTH TOJOBHUM
YHHOM Y TPOLECI TiSUTEHOCTI IETI0I03HO-MAEePOBOi 1 XIMiYHOT MPOMHUCIIOBOCTI.
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Leit Bux gocsirae 400 Tuc. T, a6o 11 % yciel macu Biaxoxis. [Ipubnamu3Ho Taka
4acTKa 1 fepeBHUX Binxonis. ITo 10 % mpunangae Ha TBepAi MOOYTOBI BiIXOH i
BIZIXOM I[yKpPOBHX 3aBOJIIB. Xap4oBa NPOMHUCIOBICTh Aae me Oim3pko 4 %
BIZIXO[IiB.

Oco0MMBO  HECHPHUATIMBHA BIUIMB HAa HABKOJIHUIIHE CEPEIOBHUIIC
BUSBIISIIOTh KOHIICHTPOBAHI OCaJy BijJ CTOKIB XIMIUHUX 3aBOJIB mpuOin3Ho 90
THC. Ty PiK.

®ocdorinc 1 OyamiBeTbHE CMITTSI CTaHOBIATH ONMU3BKO 5,5 % ycix
BIZIXO/IIB, XJIOPW KaJbllit0o — MeHII | %, pi3Hi PO3YMHHUKH (CITUPTH, OCH3OII,
ToJIyoI! Ta iH.) — 2 %.

Bcei iHII BigXomu, SKi MiCTO-MUTBHOHEpP «IOCTAaBISE€» y HABKOJHUIIHE
CepelIoBUIIE Y TBEPAOMY ab0 KOHIIGHTPOBAaHOMY CTaHi, MO CBOIH Maci TpOxXu
nepeBuIyoTh 25 %. JlaHa yacTMHA BiAXOIiB MOXXE JOCHTH HECHPHUSTIHBO
BIUTUBATH HAa CEPEIOBUILE MMPOKHUBAHHS JIIOACH, KOJIH BCS I I'yMa, KICHOHKA,
MOJIMEpHi BiIXOIH, IIKipa, BOBHA Ta iH. CHAJIOETHCS HA MICBKUX CMITHHKAX 1y
3HaYHIH Mipi IepeTBOPIOEThCS B aTMOC(hEpHi 3a0py THEHHS.

MicTo 3 MiNBHOHHUM HaceJIeHHSM IIOPIYHO CKHIAE Yepe3 KaHamizaIiiHy
Mepexy i kpiM Hel 1o 350 MITH T 3a0pyJHEHHX CTI9HUX BOJX (Tadi. 4.4).

Tabaui 4.4. — CtiuHi BOAM MiCTa 3 HACENEHHAM 1 MJIH 0ci0

Ioxa3Huk KinbpKicTs, THC. T Ha pik
3a0pyaHeHi cTiuHi BOAM, ¥ T. 4. 350000,0
— 3Ba)K€Hi PEIOBHHH 36,0
— dochatu 24,0
—a3oTr 5,0
— HaQ TONPOTYKTH 2,5
— cuHTeTHuHi ITAB 0,6

KpiMm peqoBuH, HaBeneHHX y Tabn. 4.4, y CTIYHHX BOJaX MITBHOHHOTO
MicTa BHSBISIOTBCS y HEBEJIMKHX KITBKOCTSAX OIOJNOTiYHO aKTHBHI XiMi4HI
enementH. Tak, BMicT gropy Mmoxe mocsrata 400—1000 T, nuHKY — 25 T, Mimi —
25 T, MuIr'aky — 14 1.

IIpuponHo, 1m0 BMICT IMX PEYOBHH Y CTIYHHUX BOAaX OOYMOBICHHM
MTPOMUCIIOBOIO ~ CTICI[IJIi3alli€l0 HACEJIIGHOTO0 MYHKTY (IOBHOI MIpoI0 IIg,
3BHYaliHO, BIHOCUTBCSA OO0 3a0pyAHEHHS aTMOC(EPHOTO MOBITPS 1 TBEPAHX
BIJIXOJIIB).

TakuM YMHOM, CTiYHI BOJIY MICT BiIiIrparOTh BaXKIIMBY POJb Y 3araJbHOMY
OayaHCi peUOBHH, IO HAIXOIATh Y MICTA 1 [0 BHIUISIOTECS 3 HUX.

«neiid» BogHMX 3a0pyIHEHb BiX BEIMKHX MICT MOIIUPIOETHCS II0
MIPUPOJIHIX BOJOTOKAX Ha JACCATKH 1 HABITh COTHI KIJIOMETPIB 1 MOXKE HETaTMBHO
BIUIMBATH HA JKepesia MUTHOTO BOJOCHOXKHMBAHHSA, SIKi PO3TAIIOBaHI HIDKYE 32
TEYI€0 BiJl MICIISI BUITyCKAHHS MICBKUX CTIYHHUX BOJI.

Micta ciyxaTh BETMYE3HHMH HAKOMMYyBayaMH Ta BHUBUIBHIOBAYaMHU
eHeprii. ¥ pamkax IpHUHHSATOI MOJEN MOXHA BBaXKaTH, IO IIOPIYHO MICTO 3
MUTBHOHHIM HaCEeJICHHSM CIIOKHBA€E eHeprii Omu3bKo 4,5 KZ[)K/KM2 Ha piK.
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HaBenena mudpa Tpoxu NepeBHIIyE BETHYMHY €HEPrii, M0 HaJIXOIHTh
Bix CoHms Ha 56 rpax. m. m. (miBHIYHOI mmpotH). KOHIEHTpyroYH BenHKy
KUIBKICTh €Heprii, YacTHHA ii BUAUISETHCS Y HABKOJIMIIHE CEPEOBUIIIE.

YV MicTi TemnepaTypa MoBiTps 3aBX/U BUIIIE, HIXK Ha TEPUTOPISIX JOBKOJIA
HbOro. BinOyBaeThcsi 1€ SK 3a paxyHOK TEXHOICHHOI IisUIBHOCTI, TaK i 3a
paxyHOK HarpiBaHHs COHIIEM ac(aJbTOBHX, OCTOHHUX 1 KaM'SHUX MOBEPXOHb
BYJIUIIb, TUIONI, CTiH 1 JaxiB OyOWHKIB Ta iH. Y BENMKHX MICTax i3 HIUTBHOIO
3a6yI0BOKO TeMIepaTypa HOBITps Moxke miasuutyBatics 10 5°C y nopiBHAHHI 3
HABKOJIMITHBOIO MiCHEBicTIO. [IpH CHIIBHUX MOpO3ax y IIEHTpI BEIMKOrO MicTa
Temmepatypa inozi 6ysae Ha 9—10°C BumO0, HiX Ha HOro oKpaiHi.

3araipbHOBIZIOMO, IO PICT KUMBKOCTI MICT 1 iX YHCENBHOCTI BHSIBHUB
iCTOTHMH BIUIMB TPAaKTUYHO Ha BCI COIalibHI, €KOHOMIYHI Ta EKOJIOTiYHi
MPOIECH, IO BiIOYBalOThCA B CBIiTi, Y TOMYy YHCIi 1 B Hamid KpaiHi, ne
IHTEHCHBHA ypOaHi3alisi MoB'si3aHa, HACAMIIEPEl, 3 POCTOM MPOMHCIOBOCTI.

Ha Oinpmiit wactuni TepuTOpii KpaiHW HaceleHHS KOHLEHTPYETHCS
HAaBKOJIO BEJIUKMX MICT, a TepudepiliHi 30HM MBHUAKO HOTO BTPAYAlOTh. Y
pe3ysbTaTi PO3CEeTEeHHS 3 BIAHOCHO pPIBHOMIPHOTO IIEPETBOPIOETHCS Ha
«IUIIMHCTEY, KOJH IIITFHO 3aCeNIeHi apea Po3AUITIOTECS ClabKo 3acelleHUMI
a00 30BCIM HE 3aCeJIEHUMU IIPOCTOPAMH.

JlomamMo 10 1IbOrO0 BUHUKHEHHS III€ OJHOI'O COIIaJbHOTO 1 €KOJIOIiYHO
3HAYUMOT'O SBUIIA — MAasSTHUKOBUX Mirpauiid. Hampukiazn, y poGoui aHi BpaHIi
MICTO «BTSTY€» JIOJICHKI MOTOKH 13 ONM3BKMX 1 HABIiTh JOCUTH BiJJIaleHHX
IoceTIeHb IPUMICHKO1 30HH, a BEYOpaMH JIFOIU BepTaroThes Hazal. [1o cyOoTHix,
HEIUTBHUX 1 CBATKOBUX JHSAX 0arato TOPOJSH BiANPABISIOTHCS y OJM3BKI 1
JaneKi 3aMichbKi palloHM Ha BiIMOYHHOK, a JKUTENI MEePEeIMICTh — Y MICTO IS
3ycTpiveif i3 apy3samu, po3Bar Tommo. L{i MoTOKK HaceleHHs BUSBILIOTh TOCUTH
iICTOTHUH BIUTUB SIK HA XUTTS MICTa, TaK 1 HA OTOYYHOUi MICTO TEPUTOPIi.

ITin BiMBOM BHpOOHHMYOI 1 peKpeariifHOl JisSUIBHOCTI TOpOJsH (HABIiTh
SIKIIIO BOHA 3JIHCHIOETBCS HA JOCUTh BHUCOKOMY KYJIBTYpPHOMY piBHi, IO
3YCTpIYa€ThCA HE HACTIJIBKM 4YacTO) IHTCHCHBHO JETpaaylOTh HaWOIIbII
mpuBabIMBI TPUPOIHI KOMIUIEKCH — Oeperd pik, 03ep, OKOJUI iCTOpUKO-
KyJIBTypPHUX ITaM'ATHHKIB, I[IKaBUX 00'€KTiB KyJIbTYpH.

Opnnak Habarato OUTBII CKIAgHMI 1 BaXIMBUHA Ui (YHKIIOHYBaHHS
MicTa  COLIaJbHUHA  acleKT, IOB'I3aHMI, 30KpeMa, 3 MO3UTHBHHUMH i
HEraTUBHUMHM CTOPOHAMHM 3ITKHEHHS YCTOSHUX OCOOJMBOCTEH MiCHKOTO
croco0y KUTTS 1 pUC MIChKOI KyJIbTypH (3 ycima ii mmocamu i MiHycamu), 3
XUTKUMH, YacTO MapriHAJIBHUMH XapaKTEPUCTHKAMH CIIOCOOY IKUTTS 1
KYJIBTYPHUX TPaIMIiA MalUX MICT, CEJHMI i CiJI, IO TSKIIOTh O BEIUKOTO
Micra.

TakuM YHHOM, y pamMKax ypOOEKOJOTii MICTO PO3IIISAJAEThCS K €IUHE
Iisie, HiOM 3 «NTAIIMHOTO MOJBOTY». AJle iCHye I 30BCIM IHINMI IOIIAX Ha
MICTO — 3CEpEIMHM, 3 TO3ULIIH MiCbKOI €KOJIOTii JTI0IUHHU, a00 €KOJIOTii MiCHKOTr0
HaCeJICHHSL.

Ha miacraBi nmocsSrHeHb MHHYJIOTO 1 Cy4acHOCTi, 30aJlaHCOBaHOL
KOMOiHalii OCHOBHMX (YHKIIH CyCHiIbHOTO 370pOB'S y pIi3HHX TIpynax
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HaceJeHHs HeOOXiTHO BCUIIKO HaMaraTHCsl MiJIBUIIATH PiBEHb COMLIANIBHO-
MICUXOJIOTIYHOTO 370pOB'S (ONTUMYMY) SIK KOXHOI OKpeMol JIOJIUHY, TaK i
YChOTO HACEJIEHHs OyAb-iKOro Micra (BiJNOBiIHO, 3BUYAWHO, 1 CUIBCHKOI
MicueBocri). [Ipu oMy HEOOXiTHO BpaxOBYBAaTH KOHIIEHTPOBAHi, Y CYTHOCTI
VHIKQJIbHI MOJJIMBOCTI PO3BUTKY TICHXOJIOTIYHOTO 3I0pOB's, SIKi CTBOPIOE
MIChKE CEpEIOBHIIIC.

Ane mopsii 13 UMM, BaKIMBO JOCHIDKYBaTH 1 HeraTWBHI (hakTopw,
00yMOBIIEHI BIUIMBOM JESKUX SIBUI MAacoBOI KYJNbTYpPH, IIO 3HIDKYIOTh
MOXIIUBOCTI TBOPYOI Mpalli, aHOMalii COLiadbHOI TOBEIIHKH, BIUIHB MO/,
CYOKYJBTYpHHUX TEHJICHIIIH (30KpeMa cepel MOJIOI).

PO3BHTOK TICHXOJIOTIYHOTO 3JI0pOB'S, 30aJJAHCOBAHICTH CYCIIJIBHOTO
3JI0pOB'Sl Y MiCTi IPYHTYIOThCSI HA BHUKOPHUCTAHHI HOBUX JOCSATHEHb HAyKH 1
TexHikd. [{luM 1insMm cimyxaTh IHTEHCHBHI TEXHOJIOTII, 1[0 BOJIOJIIFOTH BUCOKOIO
MO3UTHBHOK  COI[IAJIbHO-€KOHOMIYHOK  edekTuBHICTIO. [Ipu  IXHBOMY
3aCTOCYBaHHI CYTTEBO 3HIKYETHCS OOCST BHKOPHCTOBYBAaHHX peCypciB Ha
OJIMHHMITIO MPOAYKIIIT, @ OTXKe 1 3a0pyAHEHHS HABKOJIUIIHBOTO CEPEOBUIIA.

BukopucTaHHS IHTCHCUBHHX TEXHOJOTIH PI3KO CKOpOYyE MOTPeOH y
IIPOMUCIIOBOMY YCTaTKyBaHHI i BUPOOHMYHMX IUIOIIAxX i, BiIMOBIIHO, 3amodirae
Jerpagauii cepeloBUINa, 1110 BUHUKAE IIPYU BUPOOHULITBI JaHOTO YCTaTKyBaHHS 1
OyIiBHULTBI. [HTEHCHBHI TEXHOJIOTIi 3HAYHO 3MEHINYIOTh MOTPEOU y poOouUiit
CHIII, 1110 JIa€ JOCUTH ITOMITHUHN COIIaJIbHUH 1 €KOJOTIYHUH e(eKT.

Hns mict myxke BaximBa mpoOieMa THydykoi KOMOiHAIil pi3HHX THMIB
AHTPOIOEKOIOTIYHIX MikpocucTeM. KOHIEHTpyBaTH 1 30cepemKyBaTH IS
BUKOHAaHHS  BEJIMKUX  COI[aIbHAX  LUIeH  MaTepialibHi, EeHEPreTHYHi,
iHpopMariiiHi MOTOKM, 3AIMCHIOIYM Yy TOW Jk€ dac 1 TIeBHE IXHE
po3ocepepKeHHs, HeoOXinHe Ul pearizanii (yHKUIH CycIUIBHOTO 370pOB's,
BIACThCS JIMIIE 32 YMOBH CTBOPCHHS Yy MICTaXx MapUIpyTiB 370pOB's, MIO
BKJIIOYAIOTh PI3HOMAHITHI peKpeamiiiHi 30HH, BIAMOBIJHI reHO(EHOTHUITOBI
0COOJIMBOCTI TIEBHUX TPYII JIFOJICH.

Ile o3Havae, 3 oAHOrO OOKY, HEOOXITHICTH MPOBEACHHS JIOKAILHUX
COLiAIbHO-TIaTHOCTHYHHX JTOCIIHKEHb, a 3 1HIIOTO — MOTPeOy B KOMIUIEKCHOMY
MPOEKTYBaHHI, SKe MIHIMI3y€e CIIEKTp aHTPOIIOEKOJOTIYHUX (hOPM CTOMIICHHS i
HAIpyTH MiCBKOI IOy JIAii.

VY BiTUM3HSHIN Haymi BXe (OPMYIOTHCS HAyKOBO-IPAKTHYHI YSBICHHS,
SIKi JI03BOJISIFOTH ONTHUMI3yBaTh (YHKIIIT 3/I0pOB'Sl HACEICHHS Y MICTi.

Cepen HMX MOXe OYTH Ha3BaHa KOHICIIS MPUPOJIHO-IITYYHOTO
nocesieHHs. Po3poOnseTbes ysBICGHHS PO MICTO MalOYTHBOTO SIK €KOIMOJIIC
(metahopuyHo 0OYMOBJICHOMY SK MICTO-JIIC, TOOTO CHMOi03 TPHUPOIHO-
6iochepHOT i CTBOPEHOT JIFOIBMHU IITYIHOI IPHPOAN).
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4.2. AHTPONIOTeHHEe HABAHTAXKEHHS HA aTMocdepy
BEJIMKOI0 MicTa

AtMmocdepa po3rIaIaeThes 3apa3 K BEIUYC3HUN «XIMIUHUI pe3epByapy,
SIKWM 3HAXOJWMTHCS MiJl BIUIMBOM YHCJICHHUX 1 MIHJIMBHX aHTPONOTCHHHUX 1
npupoaHux QaktopiB. ['a3m Ta aepo3onmi, MO BUKUIAIOTECA B aTrMocdepy,
XapaKTepHU3yIOThCA BICOKOIO PEaKIifHOI0 3maTHICTIO. [Imi 1 caxa manmBsa, 1o
BUHHKAIOTh TIPH 3TOPSHHI, JICOBHX MOXEXaX, COpOYIOTh BakKKi MeTaud i
PagiOHYKJIIIN Ta IIPU OCa/PKCHHI Ha IMOBEPXHIO MOXKYTh 3a0pYIHUTH BEIHKI
TEPUTOPIi, IPOHUKHYTH B OPTaHi3M JIFOHHH Yepe3 OPraHH AUXAHHS.

HaiiGinbry wactky y 3a0pynHeHHI aTtMocepd CTaHOBISTh BHKHIU
LIKIZJIMBUX PEYOBUH Bijl aBTOMOOLTIB. 3apa3 Ha 3emili eKCILTyaTy€eThCsl OJU3bKO
1 Map aBTOMOOLTIB.

CrnocrepekeHHS MOKa3aiH, 10 y OyaWHKax, PO3TAlIOBAaHHX MOPYydY i3
BEJIHKOI0 Jopororo (10 10 M), xkureni XBOpiloTh Ha pak y 3—4 pa3u yacTile, Hix
y OyAMHKax, 3BeJIcHUX Ha BigcraHi 50 M Bij goporu. TpaHCHIOPT OTPYIOE TAKOK
BOJOHMHU, IPYHT 1 POCIIMHH.

TokcHYHIMH BHKHAAaMH JBHTYHIB BHYyTpimmHboro 3ropsHHS (IB3) €
BiATIpaIboOBaHi Ta3y, Mapy MaanBa 3 kapOroparopa i manuBHOro 6axy. OcHOBHA
9acTKa TOKCHYHHX JIOMIIIOK HAJXOOUTh y arMmocepy 3 BiAIpanbOBaHUMH
razamMu. 3 TapaMH TanuBa B aTMocepy HAaIXOAWTh mpuommsHo 45 %
BYTJICBOJIHIB BiJl IXHBOT'O 3arajIbHOT'O BUKHUITY.

Benuke 3HauCHHS Ma€ MOBCSKICHHUH KOHTPOJB HAJl aBTOMAIIMHAMH. Y Ci
aBTOroCrosiapcTBa 3000B'A3aHI  CTEXKHMTH 3a CHPABHICTIO MAalIWH, IO
BHITyCKarOThCs Ha JiHit0. [Ipu 100pe mpalrorodoMy IBUTYHI Y BUXJIOIHHX Ta3ax
OKHCY BYIJIEII0 TOBHHHO MICTUTHCh HE OilbIle NPHUIYCTUMOI HOPMHU.
Po3poOmieHi HOBI CHCTEMH pEryNIOBaHHS BYJIUYHOTO PYXY, SIKi 3BOAATH IO
MIHIMYMY MOXJIMBICTH YTBOPEHHS 3aTOpIiB, TOMY IO, 3yNHHSIOYUCH i IIOTIM
HaOHMpalo4X MBHKICT, aBTOMOO1Ib BUKH/IA€ ¥ KIJIbKa Pa3iB OLITbIIE MIKIUTHBHX
PEYOBHH, HIX IpU piBHOMipHOMY pyci. IloOynoBaHi aBToMmarictpani B 00Xig
MICT, $IKI TNPHHHSIM BECh MOTIK TPAH3UTHOTO TPAHCHOPTY, IO paHilIe
HECKIHYCHHOIO CTPIYKOI TSTHYBCS MO MICBKUX BYJHISX. Pi3ko 3HU3Macs
IHTEHCHUBHICTb PyXY, 3MEHIIIMBCS LIyM, ITOBITPS CTAJIO YKUCTIIIE.

CTBOpeHHS aBTOMOOLNTIB 3 ypaXxyBaHHAM BHMOT EKOJIOTil — opmHE i3
CepHO3HMX 3aBJaHb, SKi CTOATh CBOTOJHI Iepex  KOHCTPYKTOpPaMH.
BrockonamoBaHHS Tpollecy 3TOPSHHA IalWBa Yy JBUTYHI BHYTPIIIHBOTO
3TOpPSIHHS, 3aCTOCYBAHHS EJICKTPOHHOI CHCTEMH 3alaliOBaHHS IMPUBOAUTH IO
3MEHUICHHS Yy BUXJIONI IIKIUIMBUX PEYOBUH. 3HAYHO TIONIMIIUTH CKIIA[
BUXJIONHMX Ta3iB MOXKHAa 32 JONOMOIOIO Pi3HUX H00aBOK A0 MaauBa. Y4eHi
PO3pOOHIIH MTPUCALIKY, SIKa 3HIDKY€E BMICT CaXki y BUXJIOMHUX ra3ax Ha 60-90 % i
KaHIeporeHHnx peyoBuH — Ha 40 %. Y meid wac, konmu aBTOMOOIND i3
OEH3WHOBUM JIBUTYHOM CTaB OJHHMM 3 iCTOTHUX (DaKTOpiB, IO MPU3BOIATH JI0
3a0pyRHEHHS HaBKOJMIIHBOTO CEPEeNOBHINA, (haxiBIli BCE YACTIIIE 3BEPTAIOTHCA
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70 imei CTBOPEHHS «YHCTOro» aBTOMOOULTA. MoBa, SK TpaBmIIO, ife Ipo
€JICKTPOABTOMOOIIb.

B OCHOBY METOAMKM pO3PAaXyHKIB BHKHIIB LIKI[UIMBHX PEYOBHH
aBTOMOOUIBHUM TPaHCIIOPTOM 3aK/IAJICHUH HOPMOBaHWH NUTOMHMH BHKHI 32
aBTOMOOUISIMU OKpeMHX TIpyn (BaHTaxHi, aBTOOycCH, JIETKOBi) i KiaciB (1o
BaHTAXXOMIAMOMHOCTI, TabapuUTHUX po3Mipax majs aBTOOYCiB, 1Mo pobouomy
00’eMy JABHTYHa AJsl JIETKOBUX aBTOMOOITIB) sl KOXKHOTO THUIy JBUTYHA
(OeH3MHOBHH, TU3EIBHUI) 3aJISKHO BLI PyXy MO MicTy abo I03a HacelICHUMH
myHKTaMH. [Ipy 1[b0My BHKI MIKiIHBUX PEYOBHH KOPEKTYETHCS Y 3aI€XKHOCTI
Bil HaWOLIBII icTOTHHX (hakTopiB. Y pe3ynpTaTi B 3araJbHOMY BHIIISAL
PO3paxyHKH MacH HIKIJUTHBAX BHKHMIB, IO HAJIXOJATh Y aTMOC(EpHE MOBITPS,
MPOBOJATKCS 32 PopMyIIoto:

M, :Zzzmijkg 'Likg 'HKl'jkg
i kg

ne M; — Maca i-01 mIKi/JInBOT pe4OBUHH (OKCHY BYTJICIIO, ByTJICBOIHIB,
OKCH/IIB 30Ty Ta iH.);
j — KiJIBKICTB TPy aBTOMOOLIIB,
k — KiTBKiCTB KiTaciB aBTOMOOLUTIB y AaHi rpyti;
€ — KiJIBKICTh THIIB ABUTYHIB, IO BUKOPHCTOBYIOTECS Y JTaHOMY KIaci
aBTOMOOLJIIB JTaHOT TPYIIN;
Mjje — NPOOIroBHi BUKK] i-01 IIKITIMBOI peuOBMHM aBTOMOOLIEM j-01
rpynu k-ro xilacy 3 g-MM THIIOM JIBHTYHA IIPU pyci IO MicTy abo mo3a
HaCEeNeHUMH ITyHKTaMH, I/KM;
IIKjj; — n00yTOK KOoedillieHTiB BIUIMBY «n» (aKTOpiB Ha BUKHA i-01
MIKIJIMBOT PEYOBUHU aBTOMOOINEM j-oi rpynu k-ro kiacy 3 g-um
THIIOM JIBUTYHA.

3a Aif0490I0 METOAMKOIO JUI1 OKPEeMHX TIPYN aBTOMOOLIIB BPaxOBYIOTh

Ppi3HI KOe]illieHTH BIUINBY, y Pe3yNbTaTi YOT0 PO3PAXyHKOBI (OpMymH I i-01
3a0pyAHIOI0OY0] PEYOBIHU MAfOTh BUTIISIA:
— 0151 1e2KOBUX asmomo0inie k-eo knacy i3 0sueynom g-20 muny (m):
Mikg = Mg .Lkg .KrigAKtig ,

i€ My, — NPOOIrOBUH BUKHU] i-0i IMIKiJNTNUBO PEYOBHHH JIETKOBUMHU
aBToMoOinsaMu k-ro kiacy (¢ mBuryHoMm k-ro pobodoro 06’emy) i3
JBUTYHAMH g-TO TUIY NPHU PYCi IO TEPUTOPii HACEIIEHOTO MyHKTY ab0
1mo3a HUM, /KM (nuB. Tabm. 4.5);
Ly — mpobir srerkoBux aBToMOoO1IiB k-ro Kiacy i3 ABUTYHOM g-ro THITY
TI0 TEPUTOPI1 HACEJICHOTO ITyHKTY 200 1032 HUM, MITH KM;
Kig — Koe(ilieHT, IO BPaxoBYe 3MiHy BHKHAIB 3a0pyIHIOIOUHX
PEUOBMH JIETKOBHMH aBTOMOOUIAMH IpH pyci II0 TepHTOPii
HACEJIEHOTO TYHKTYy (BKJIIOYaeThcss y (GOpMyly TiIbKM IIpH
po3paxyHKax pyxy MO HacelIeHHX MyHKTax);
Kig — kKoedirieHT, 10 BpaxoBye BIUIMB TEXHIYHOIO CTaHy JETKOBHX
aBTOMOOIIIB.

— 0718 BAHMANCHUX asmMoMo0inie k-20 knacy iz 0sucynom g-20 muny (m):
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Milcg :mmg.Lkg.kmg.Krig.Kﬁg ,

Jie My, — IPOOIroBUH BUKHU] i-01 IIKiJANHUBOI PEUOBHMHH BaHTAKHUMU
aBroMo0isiMu k-ro knacy (k-oi BaHTa)KOMiJHOMHOCTI) i3 JIBUT'YHAMH
g-TO THUIy TIPU PYCi MO TEPUTOPIl HACEICHOTO MYyHKTY a00 1032 HUM,
r/kM (auB. Tabm. 4.6);

Lyg — mpo0ir BaHTaXXHUX aBTOMOOLIIB k-ro Kiacy i3 ABUTYHaMHU g-TO
THUITy TIPH pyci IO TEPUTOPIi HACEIEHOTO IMYyHKTY abo MMo3a HaceleHUM
MTYHKTOM, MJTH KM;

Kiig — KoedilieHT, 110 BpaXoBy€ 3MiHU ITPOOIroBOro BUKUIY Bill piBHA
BUKOPHUCTaHHSI BAHTAXXOMIIHOMHOCTI 1 mpooirys;

K¢ — XoedilieHT, IO BpaxoBye 3MiHy BHUKHAIIB 3a0pyAHIOIOUHX
pPEUOBMH BAaHTAXKHHUMH aBTOMOOULIMH MpU pyci MO Tepuropii
HACEJICHOTO MYHKTY (TUIBKH LTS PyXy MO HACEJIEHHUX MTyHKTaX);

Kiig — Koe(inieHT, M0 BPaxoBye BIUIMB TEXHIYHOIO CTaHY BAHTaXKHUX
aBTOMOOLITIB.

— Onsa  asmobycie k-eo knacy i3 O08USYHOM g-20 MUny, AKull

BUKOPUCMOBYEMBCSL HA Nepegezentsx h-2o muny (m):
Mikgh =My 'Lkgh ’ Khig ’ Krig 'Kuﬁ ,

Jie My, — IPOOIrOBUH BUKHU] i-01 MIKiATHBOI PeUOBHHH aBTOOycoM k-ro
kiacy (k-ro rabapury) i3 IBUIYHAMH g-TO THITY IIPH PYCi IO TEPUTOPIi
HACEJIEHOT0 MMyHKTY a0o0 1mo3a HUM, T/KM (IuB. Tab. 4.7);

Lign — mpobir aBToOyciB k-ro kiacy i3 ABMI'YyHaMU g-IO TUIly IIpU
BUKOPDHUCTaHHI B SKOCTI MapuipyTHoro a0 Ha IHIIUX BHAAX
MEepeBe3eHb IMPH PyCi MO TEPUTOpii HACEICHOT0 MYHKTYy abo Mmo3a
HAaCEJICHUM ITyHKTOM, MJIH KM;

Kiig — Koe(imieHT, M0 BpaxoBye 3MiHy IPOOIrOBOro BUKHUIY Bill BHIY
IIepeBE3CHb;

Kiig — XoedilieHT, IO BpaxoBye 3MiHy BHKHIIB 3a0pyAHIOIUHX
pPEUYOBMH aBTOOycaMM HpH PYCi IO TEpPUTOPii HACENCHOTO IYHKTY
(TiTBKM AJ1S pyXYy 110 HACEJICHUX MYHKTaX);

Kz — xoedimieHT, 1m0 BpaxoBye BIUIUB TEXHIYHOTO CTaHy aBTOOYCiB
(Tabmn. 4.8).

Tabmmma 4.5. — [Ipo6irosi Bukuayu 3a0pyIHIOIOYNX PEUOBUH JICTKOBUMHI

ABTOMOOUISIMHU 3 OCH3MHOBHM JIBUTYHOM, I/KM.
Po6ounii 06’em . ITo3a HaceneHuM
Hacenenwuit myHkt
JBUTYHA, 1T TYHKTOM
CO | CH [NOx | CO | CH |NOx
Memnme 1,3 114 | 2,1 1,3 | 48 1,2 | 23

1,3-1,8 13 2,6 | 1,5 | 55 1,5 | 2.7

1,8-3,5 14 2,8 | 2.7 6 1,6 4
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Tabmurma 4.6 — [IpoOiroBi BUKHAM 3a0pYAHIOIOYNX PEUYOBHH BaHTAXKHUMH
aBTOMOOLISIMU, T/KM.

BanTaxonigioMHICTh Tun Hacenenuii myHKT Ilo3a HaceaeHuM
aBTOMOO1LII 200 MTYHKTOM
.. IBUTYHA

aBToOIOI3aa, T CO | CH |NOx | CO | CH | NOx

0,5-2,0 BensunoBwmii | 22 34 | 2,6 | 152 | 1,9 | 2,1

2,0-5,0 Bbensunosuii | 52,6 | 4,7 51 |263 | 2,6 4,1
2,0-5,0 Juzenbunii | 2,8 1,1 82 | 2,5 0,8 6,9

5,0-8,0 Bbensunosuii | 73,2 | 5,5 9,2 | 40,8 | 4,1 8

5,0-8,0 JmzenpHnii | 3,2 1,3 | 11,4 | 2,6 1,2 9,1

8,0-16,0 Bensunosuii | 97,8 | 8,2 10 | 50,5 | 4,5 8,5
8,0-16,0 JnzenpHnid | 3,9 1,6 | 13,4 | 3,2 1,4 | 10,7
Binpme 16,0 Jm3enpHnii | 4,5 1,8 | 16,4 | 3,6 1,5 | 13,1
Tabnunst 4.7. — Ipo6irosi BUkuau 3a0pyAHIOIOUHX PEYOBHH aBTOOyCaMH.

Tun Hacenenuil myHKr, Ilo3a Hacenenum
Po3mip aBroOyca | ABHTyHa /KM MYHKTOM, I'/KM

CO CH | NOx | CO CH | NOx

Oco0JMBO MaHiA Bensun 4.9 1,6 10 3,5 1,3 18

Manuit bensun 5 1,6 11 3,6 1,3 18,8

bensun | 13,5 2.9 3 6 1,6 4

Cepenniii Tlusens 44 34 6,1 24 2,3 5

bensun | 67,1 5 9,9 34 3,9 8,2

Benukuit Timsens | 4.5 1,4 9,1 3.3 1,2 8

OcobnuBo Benukuii | bensnn 104 7,7 10,4 62 4.6 9.5

TaOnur 4.8. — 3HaueHHsI Koe]illi€HTiB BILUIUBY.

I'pyna Hacenenuit ITo3a Hacenenum
aBToO- Tun Koeoimientn IIYHKT ITyHKTOM

sacogis | P CO | CH [NOx | CO | CH [NOx
Jlerkosi Bensun Kri 0,8710,92|0,95| — - -
aBTOMOO1T Kti 1,751,488 [ 1,00 | 1,75 | 1,48 | 1,00
Bensun Kri 0,8910,85|0,79 | — - -

Kni 0,68 | 0,87 | 0,67 | 0,68 | 0,87 | 0,67

BanraxHi Kti 2,00{1,83 ] 1,00 | 2,00 | 1,83 | 1,00
aBromoOui | Jusens Kri 09510931092 | — — —
Kni 0,68 | 0,76 | 0,82 | 0,68 | 0,76 | 0,82

Kti 1,60 | 2,10 | 1,00 | 1,60 | 2,10 | 1,00

Kri 0,8910,85]0,79 | — - -

bensun Kni 0,901 0,96 | 0,89 | 0,70 | 0,88 | 0,67

AwTobycn Kti. 2,00{1,83 ] 1,00 | 2,00 | 1,83 | 1,00
Kri 09510931092 | - - -

Huzens Kni 0,8910,92 10,93 10,68 | 0,76 | 0,81

Kti 1,60 2,10 | 1,00 | 1,60 | 2,10 | 1,00
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4.3. Po3paxyHOK HIyMOBHUX XapAKTEPUCTUK MOTATY

TpaHCIOPTHHH IOIyM CyTT€BO BIUIMBAaE Ha (YHKIIOHANBHHI CTaH
CI[yXOBOTO aHamizaTopa. Y MICBKUX JXHTJIOBHX OyJWHKax, pO3TAIIOBAHHUX
Y3/I0BXK MaricTpajiei, HaceICHHS YacTO CKap)KUTHCS Ha IOTaHE CHPUHHATTS
MOBH, IIO IOSCHIOETHCS MAaCKyBaHHSIM OKPEMHX 3BYKIB MOBH TPaHCIIOPTHHUM
urymMoM. BeraHoBieHo, 1o yM Hopyurye po30ipiauBicTh MOBH, OCOOJIMBO SKIIO
roro piBenp nepesuinye 70 nb. IIpu nupomy moaunHa He po3oupae Big 20 mo 50
% ciB.

VY tabxn. 4.9 HaBeneHO NONMYCTHMUMA piBEeHb IIyMy Yy Pi3HUIA Yac 100u st
Pi3HOMaHITHHX 30H MiCTa.

Tabmmms 4.9. — lonyctiuMuii piBeHb IyMy Y pi3Huit 9ac noou (ab).
[TpunycTuMuii piBeHb 3BYKY
7.00-23.00 23.00-7.00
ExBiBa- | Makcu- | ExBiBa- | Makcu-
JICHTHUH | MAJIGHAH | TCHTHUHA | MaTbHUN

HayanpHi npuMiineHHs 40 55 — -
JKutnosi kKiMHaTH 40 55 30 45
Homepu ToTeNiB, rypTOKUTKH, 45 60 35 50
TEpUTOPIi JTiKapeHs i caHaTopiiB
3anu inaneHs, kade 55 70 - -
MaiijaH9MKy BiAIOYMHKY Ta

30Ha zii 3ByKy

. 45 60 - -
XKHUTIOBUX OYIAWHKIB
3anu O4iKyBaHHs BOK3AJIB Ta 60 75 3 B
aepomnopTiB
TepuTopii, 10 NPUIIATAOTH 10
JKUTIIOBUX OyIHHKIB, 55 70 45 60

MMaHCIOHATIB, IUTCAIKIB TOIIO

Po3paxyHKH NMPOBOAATH JUI OAMHWYHOTO THIIOBOTO (TTaCaKMPCHKOTO,
BaHTa)XHOTO, MaHEBPOBOI'O) TMOTATY MAOBXHHOK I; (M), mo pyxaerbes 3i
mBUAKICTIO V; (M/C), Ha BIACTaHi Iy M.

[TigpaxoByOTh IYMOBY XapaKTepUCTHKY Toi3aa L, (ab) mo dopmyui:

V.
Lwi = AKOHCmp + BlgV_l’
0
A€ Aoncrp — XapaKTEPHCTUKA KOHCTPYKTUBHOI IOCKOHAJIOCTI OTATY 3a
myMamu (1is 3a1i3HuaHol Mepexi A = 63 1b);
B — mapamertp, 110 3aJM€XUTh BiJl CTaHy PEHKOBOIO HUIIXY Ta iHIIMX
XapaKTepHUCTHK (I 3ami3HIIHOI Mepexi B = 25).
VY mpakTHYHHUX po3paxyHKax yXBaJIoeThes @ Vo= 1 m/c.
3 ypaxyBaHHSM BEJUYNHH L,; BU3HAYAIOTh MAaKCHUMAaJbHUH PIBEHB IIyMy
(1B) OAMHUYHOTO MOTATY i-TOTO THILYy Y MOMEHT IPOXOJDKEHHS 0e3MocCepeIHbO0
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nepest crocTepiradeM o GopMydi:

=L, +10lg L 3 + Earctg L

L 2 2
8r| 1y +(I,-12)" 1, 27 ||

max i

e lp=1m;
1; — IOBXHMHA i-TOTO MOTATY, M;
I'o — BIICTaHb BiJl CIIOCTEpiraya [0 Marictpai, M.
ExBiBanentHuii piBeHb Imymy (nb) OKpemMoro mOTATy i-TOrO THITY
BU3HAYAETHCS BEJIMUMHOIO 3arajibHOI 3BYKOBOI eHeprii 3a 1 poOouwmii IeHb 1O

bopmyi:
L =L

eK6 max i

+10lg L3r, +1,

_ )
l
ne T — TpuBamicTh Mepioy BUMIpY IIyMOBOT XapaKTEPUCTHKH MOTOKY
3aII3HUYHMX IIOTSTIB, C;
CymapHnit exBiBaJieHTHHH piBeHp ImIymy (nb) moToky moTsTiB €
HOPMOBAHMM MapaMeTpOM IIyMY i HiIPaXoBY€eTHCS MO (hOPMyIIi:

Lmz ~101g é (l 00 Lo )’

JIe N — KIJIBKICTh OAHOTUITHUX ITOTATIB 3a 8 TOIUH.
4.4. lronuHa Ta HABKOJIMIIHE cepeJoBuUIe

Y cy4acHOMy CyCHUIBCTBI  BiIOYBa€ThCsl MPHUCKOPEHHS  TEMITiB
ypOaHi3zallii, po3IIHUPIETHCS TPOMUICIOBE OCBOEHHS HOBUX, PaHIIIE HE 00KUTHX
KJIIMaTHYHUX 30H, JIIOJAMHA TPOHUKAE Yy EKCTPEeMasbHI pEriOHH IIJIaHETH
(Kpaitas [liBHi4, mpumonsipHi paiioHH, apuaHA 30HA, BHCOKOTIp'A, IIeNb(,
rmuOuHn CBITOBOTO OKEaHy) Ta HABKOJO3€MHHUH KOCMIUHHMA MpoCTip. Y IHX
YMOBaxX HaJ3BHYAHHO BAXKJIMBE BUBUCHHS aJanTallii pi3HUX rpyn (ETHIYHHX,
CTaTeBO3PUINX, NpOpeCcifHNX 1 T.J1.) 10 MIHINBHX yMOB cepemoBHIna. J{is 1poro
HeoOX1/IHI KOMIUIEKCHI TOCIiPKEHHs ()YHKIIIOHAJILHOTO CTaHy TPYIl HACEJICHHS,
1 CTaHiB MPHUPOAHOI, MPHPOHO-AaHTPOIOTEHHOI, BUPOOHUYOI 1 COLiANTBHOT
chepu.

BcecBiTHs opraHizailis OXOpOHU 3J0POB'S BH3HA4Ya€ 3IIOPOB'Sl SIK CTaH
MOBHOTO ()i3UYHOTO, IICUXOJIOTTYHOTO 1 COMIANEHOTO OJIaroNoNydds, a He TUTBKU
BIZICYTHICTB XBOPOO 1 pizmunmx nedekris. CtaH 310pOBOT JIOANHH JHHAMIYHHH,
OCKLTBKH BiH IOCTIHHO 3MIHIOETBCS y 3B'A3KY 31 3MIHOIO HABKOJHIIHBOTO
CepeoBHIIA.

CBOro/iHi iICHY€ TaKe MOHSTTS, SIK «eKO0I02is THOOUHUY.

ITix M TepMiHOM PO3yMIFOTh raily3b HAyKH, 0 BUBYA€E 3aKOHOMIPHOCTI
BUHUKHEHHS, ICHYBaHHS 1 PO3BUTKY aHTPOIIOJIOTIYHMX CHUCTEM, SIKi SBJISIOTH
c000I0 CITIBTOBAPHCTBO JIIOJIEH, 110 MepedyBae y TMHAMIYHOMY B3a€MO3B'SI3KY 13
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CepeIOBHIIEM 1 3a10BOJIBHSIOUE CBOT moTpedn. CTpyKTypa eKOJIOTil JTIOAWHY SK
HayKU NIpeJICTaBIeHa Ha puc. 4.1.

4‘ EKONOrA NOAnHA AK HAYEA

300POB'A HACENEHHA

MPEOMET I DAKTOPH, LLLO

©OPMYIOTE HOMO

TEMATHHHI
BNOKH

MI3HAHHA 3AKOHOMIPHOCTEM,

WO NEXATH Y OCHOBI 36EPEXKEHHA
ONTHMATIEHHX BIOHOCHH
HACETNEHHI TA HABKOMULIHBOMO
CEPE[OBHLLLA

une

[OCTITHKEHHA CYKYNHOCTI XIMIYHA
XIMIMHUX 38'A3KIB Y — EKONoOnA
HUBIA NPUPOM TA TX
XIMIMHA B3AEMOLIA, WO
MOB'ABAHA 3 KNTTAM

OOCNIAMKEHHA B3AEMOOIT

CYCNINbCTBA 3 - ’ EI?(;-JL;‘;J:;HA

a

TEQOTPAGIMHUM,
COLJANBHOWM TA
K¥YTNbTYPHHM CEPELOBULLIEM

AHATTI3 MEXAHI3MIB PYWHYBAHHS ' NPHKNAOHA
BIOCDEPW MOOWHOK, CNOCOBIB EKONOmnA
MEPEABAYEHHA LbOr0 NPOLECY
TA PO3POBKY NPUHLKWMIB
PALIOHATIBHONO BHKOPHCTAHHA
NPAPOOHWX PECYPCIB BE3

LETPAMALYT CEPENOBHLLA UTTH

METOLH CMOCTEPEMEHHSA

| EKCNEPHMEHT ¥ NABOPATOPHUX ¥YMOBAX }7

‘ AHAMI3 PESYNbBTATIB CNOCTEPEXEHHA TA EKCNEPHMEHTY ‘

Pucynok 4.1. — CTpyKTypa €KOJIOTIi JIFOINHU SIK HAYKH

IepmopsaHi TeopeTHYHI NPOOIEMH, IO CTOSATH IIEPeN EKOJIOTIEro
JIFOJTIHU:

— JOCIHiKEHHSI €BOJIIOLII MexXaHi3MiB ajanralii Ha iHIUBiTyalbHOMY,
rpyIHOBOMY, OPTraHi3MOBOMY i MOIYJISALIHHOMY PiBHSIX;

— BHABIEHHS crneuu(piyHuX, HecrnenUupiYHUX 1 KOHCTHUTYLIOHAILHUX
peaxiiiii Ha BIUTMB CEPEIOBHIIA;
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— IOCIILKEHHS poIi (pakTopa Jacy y GOpMyBaHHI aieKBaTHUX Peakiili;

— BHUBYCHHS BIUIMBY KOCMIYHHUX, 3€MHHX i COI[aBbHHUX (hakTOpiB Ta iX
PUTMIB Ha CTaH 340pOB'A JIOAMHM ab0 y BHMHHUKHEHHI NOpYyLIEHb HOro
afanTaliiHUX MEXaHi3MiB.

Oco0JHMBO BaXJIMBO BHUSBHUTH PETIOHAIBHY HOPMY 3IIOPOB'Sl y Pi3HHX
KiIiMaToreorpagiuHuX 30HaX, a TaKoX EKOJIOTIYHO  HEOJaronoay4Hux
MIPOMHUCIIOBHX 1 CITbCHKOTOCIOAAPCHKHUX perioHax. s mporo moTpiOHO Matu
JIOCTOBIpHI CTaTHCTHYHI MOKa3HUKU CTPYKTYPH 3I0POB'S i OCHOBHHX >KHUTTEBO
BOKJIMBHX CHCTEM — HEPBOBO-NICHXIYHOI, PECIipaTOpHOI, CepIeBO-CyIIMHHOI, a
TaKOX BiTOMOCTI, III0I0 CMEPTHOCTI, 3aXBOPIOBAHOCTI, TPUBAJIOCTI KHUTTSI.

VY mporieci iCHYBaHHS aHTPOIMOEKOJIOTIYHUX CHUCTEM B3a€EMOJis JIOMeH ¢
NPUPOJOI0 3IIMCHIOETBCS 3a JBOMa TOJIOBHHMH HampsiMkamu. [lo-mepiie,
BiIOYBaIOThCSl 3aCTOCYBaHHS OIOJIOTIYHHX 1 COIiAJIbHUX TMOKA3HUKIB OKPEMHX
IHIMBIYYMIB 1 CIIBTOBAPUCTBA B ILIJIOMY, CIIPSIMOBaHI Ha 3a/JI0BOJICHHSI BUMOT,
3aIpOIIOHOBAHUX JIIOAMHI cepenoBuiieM. [lo-apyre, 3ailicHIOETECS TIepeOy0Ba
CaMoOro CepefoBHINA JUIS 3aJ0BOJIEHHS BUMOT IoxuHHU. [Iporsrom icropii
JIFOJICTBA CIIBBIHOIICHHS HA3BaHWX 3MiH MiHsIOcs yOIK IepeBakHOI podi
JIPYTOTO HANPSIMKY.

HaiiBaxxnmuBinn cy4acHi aHTPOIIOT€HHI €KOCHCTEMH — MICTa, CUIbChKE
HACeJICHHS, TPAaHCHOPTHI KOMYHIKalii —  XapaKTepU3yKThCS  IMEBHOIO
KOMOiHaIli€r0 OIOMPUPOIHUX 1 TOCHOAAPCHKO-KYJIBTYPHHUX YMOB. Y MicTax
HaHOLIBII BUPAKEHI 3MIHH MPUPOIHOTO cepeoBuila. Tak, KiliMaTH4HI (aKTOpu
IIIOTh Yy MeXax MicTa 3 I1HIIOI IHTEHCHUBHICTIO, HDXK HAa OTOYYIOUid HOTrO
Tepuropii. Hammmok moOyToBHX i NPOMHCIOBHX BiIXOAIB INPHBOIMUTH MO
HE3BHYAHHOTO pO3MOATy B IPYHTi, BOAAX, POCIMHHOCTI OaraThox
MIKPOEIIEMEHTIB, TOOTO 0 TeOXIMIYHIX aHOMAITii.

HaiiOinpmii Ha VYkpaini IIpugHinpoBCbKMI €KOHOMIYHMH pETioH 3a
piBHEM 3a0pyJHEHHS 1 Jerpajauii HaBKOJIMIIHBOTO IIPUPOJHOIO CEpPEeIOBHIIA
3aiiMae mpoBigHe Micue B kpaini. [lonax 80% HaceneHHS MPOXKHUBAE B MicTax 3
BUPaXEHUM TEXHOTEHHUM HaBaHTaXeHHsM, Oinm3bko 40% Tteputopii obmacti
nepedyBae MiJ MPOMHUCIOBHM BHKOPUCTaHHsM. [IuTOMa Bara €KOJIOTiYHOTO
HaBaHTaxeHH: [IpuaHINpoB's 111 Ykpainu B ninomy gocsrae 42%.

3a Bcix "yaciB BOJa BBaXkanacs OC3IIHHOIO BOJIOTOIO XKHTTS. Y 3B'S3KY 3
MOCTIHO 3POCTA0YNMHU HOTPEOaMH IIPOMHUCIIOBOCTI 1 CUTBCBKOTO TOCIIOAAPCTBA
B MpicHIN BOJI BCTae mpobiieMa 30epekeHHs ICHYIOYHX BOJHHUX pecypciB. Pika
JHinpo oTpyeHa, y Hiii HEe MOKHA KyNaTucs, a puda cMepTenbHO Hebe3nevHa,
OCKIIBKM MICTHTh Mai’ke BCIO TaOJHWIIO eJeMEHTIB MeHaeneeBa, 0COOIMBO
Ba)KKi METaH.

VY Benmmkux Mictax YKpaiHH HPOMHCIIOBI IiJIPHEMCTBA, aBTOTPAHCIIOPT,
TEIIIOBI €IEeKTPOCTAHMIl € pKeperaMu 3a0pyIHEeHHS MOBITPS, BOXOWM, IPYHTY.
SIk pe3ynpTaT TPHUBAJIOTO BIUIMBY 3a0pYAHIOIOYMX PEYOBHH Ha 3I0POB'S
HACCJICHHS PEECTPYEThCS BHCOKUI PIBEHB CEpIEBO-CYIUHHHX, OHKOJIOTTYHHX
3aXBOPIOBaHb, XBOPOO OpraHiB mnoauxy 1 TpaBieHHA. CrocTepiraerbes
301IbIIEHHS] OOMIHHUX 1 TCHETHYHUX 3aXBOPIOBAHb.
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3 MeToro 30epekeHHs 3/J0pOB's JIFOJIHHU, CTBOPEHHS HOPMAaIbHHX YMOB
mpami i KATTSA Ta Po3B'I3Ky MPOOJIEMH 3aXHCTy HAaBKOJIWIIHBOTO IIPHPOTHOTO
cepeIoBHIIa HEOOX1THO PO3B'A3aTH psijl HABaXKIMBIIIKX 3aBlaHb. Hacammepen
JUIS  pO3pOOKH TIPUPOJOOXOPOHHUX 3aXO0JiB HEOOXiJHI HayKoBi HapoOITKH.
Y4eHi He TIIBKH MPOBOASTH AOCHIHKCHHS Y Taldy3l OXOPOHHM HPUPOIHOTO
Cepe/ioBHUIIA, aje 1 B3araji BUCTYNAIOTh y POJIi OCHOBHUX IOCTaYalbHUKIB
HAYKOBOi iH(pOpMAaIlil opraHam, BiANOBITANBPHUM 3a MPUHHATTS KOHKPETHHX
pimens y miit obmacti. IIpu oMy BUCHHH MoXke 3aHMAaTH Pi3HY MO3HINIO BiH
MOX€ TPOCTO iH(GOPMYBATH IIPO CTaH AOCTIIKYBAaHOTO IM IHUTaHHS, TOOTO
IIACHBHO BUCBITIIIOBATH Ty a00 IHIIy CHTyalilo, abo Xk MOXe OpaTH aKTHBHY
y4acth y (OpMyBaHHI TIOJNITHKH Yy Taly3l OXOpPOHH HAaBKOJHIIHBOTO
CepellOBUIIA BIANOBIAHO 10 TeM, SIK IiJKazye HOMy NPHU3BaHHSA YUYEHOrO i
TpOMaJSTHUHA CBO€ET KpaiHU.

[HIIMM 3aBIaHHSAM € TPOBEACHHS HAa IMJCTaBl HAYKOBUX JIOCIHIIKECHBb
Tiri€HIYHOTO HOPMYBaHHS MPHITyCTUMOTO BMICTY XiMIiuHHX, (i3HUHHX i
GionorigHNX (DaKTOpiB y PI3HUX 00'€KTaxX HABKOJHIIHBOTO CEPEIOBHINA JUIS
MONEpe/DKeHHsT  IX  HEeCHPUATIMBOTO  BIUIMBY Ha  370pOB'S  JOACH.
VY 1oCKOHATIOBaHHS IHCTPYMEHTAIBHUX 1 €KCIIPEC METOJIB JOCIIKCHHS CIIPHSIE
MOMIMIICHHIO ~ ONEPaTUBHOCTI Yy BHM3HAYEHHI TOKCHMYHUX pEUOBUH Y
30BHIIIHBOMY CEPEIOBHIIIL.

4.5. lemorpagiuna npodaema JioacTBa

3 XX CTONITTS HABKOJMIIHE CEPEJOBUINE HAMIOl IUIAHETH HEYXUIBHO
MOTIPIIYEThCS BHACTIJOK aHTPOIIOTEHHOTO BIUIMBY. JI1oaM BiKe HE CIIPOMOXKHI
aJanTyBaTUCS 10 IHMX MIBHAKUX 1 riobambHUX 3MiH. Kpim Toro, mocrana
npobieMa neMorpadiqHoro BHOYXY i OOMEKEHOCTI HPHPOAHHX PECypCiB Ta
JKUTTEBOTO MPOCTOPY 3€MHOT KYJIi.

IcHye Gararo cBi4eHB JIOKaJIbHHUX, PETIOHATBHHUX Ta TNIOOATBHUX 3MIH Y
Oiocgepi. OnHUM 3 HaWBaXIJIMBIIIMX IOKA3HUKIB LIMX 3MiH € 3pOCTaHHS 1
couianizalisi HaceJIeHHSI.

Iporsrom ocrarHix 150 pokiB HacemeHHS 3eMii 3pocTae Jyxke
MBHAKUMH TeMmramu. [Ipo me cBigyath (akTu, amke Ha MOYATKY HAIIOTO
JITOYNCIIEHHS KUTbKICTh HaceseHHS Ha 3emui csrama 230 muH oci6. Tinpku
6mm3pko 1830 poky BoHa mocsaria 1 mupn donoBik, a B 1890 pomi BoHa
cranoBmwia 1,6 mipa. Oxnak Bxe y 1930 pori Ha 3emuti Oyno Bxke Oinmbime 2
mipa ocib, a uepe3 30 pokis, y 1960 poui, — 3 miupx i Bxke uepe3 15 pokis (1975
p.) — 4 mupx oci6.

Hampukinmi 1991 poky uyucenbHICTh HACEICHHS IUIAHETH CATHYJA 6 MIIPJ,
a y mepmwiii momoBmHi XXI cromiTrs, 3a mnepexbaueHHAM (yTypOJIOTiB,
Habmm3uThest 10 11 Mutpn ocib (puc. 4.2).
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Pucynok 4.2. — CepetHpOpiuHMI MPUPICT HACETCHHS 36MHOI Ky

Ax nmo 1970-x poKiB YHCENbHICTh HACEICHHS CBITY 3pocTaia 3a
rimepOOoTiYHIM 3aKOHOM, aJie Y TEMEpPIlIHii Yac CIOCTepiraeThes MpOrpecyroue
BIIOBUIEHEHHS TEMITIB POCTY HAaCEJICHHS 3eMIIi.

Y 2009 poui Brepiie 3a BCIHO iCTOPIiIO JIIOJACTBA YUCEIBHICTh MiCBKOTO
HACEJICHHS 3pIBHSUIACS 13 YHMCEJIBHICTIO CUILCHKOTO, 1 CTaHOBWIIA 3,4 MiJbsIpIU
4OJIOBiK. | maii odikyeThes, 0 Bce Oibllla YacCTHHA CBITOBOTO HACEICHHS Oy/e
MpeACTaBlieHa ropojsHamMu (TOOTO MiChbKE HACEJICHHS MPOIOBXKHTH POCTH
HIBHJIIIE, HI’XK HACSIICHHS CBITY B IIJIOMY).

Iounnaroun 3 1960-X poKiB BiIHOCHI TEMITH POCTY HACEIICHHS CTAITN yce
OimpIle  BIOBUJIBHIOBATHCSA, 1 HA 3MiHY CBITOBOMY  TillepOONiYHOMY
neMorpadiqvHoMy pocty MPUHAIIIOB PSIMO MIPOTHIICHKHUN THI
pocry, norictuyHuid. 3 1989 poky cranm 3HMXKYBaTHUCS 1 AOCOJIIOTHI TEMIIH
MIPUPOCTY YUCEIILHOCTI HACEJICHHS CBITY, 10 MOYKHA BBA)KATH I[LJIKOM JIOTTYHUM
PE3YIBTATOM ITI00ATBHOTO AeMOrpadiqHOrO MePEeXoay.

VYeci icHytoui Teopii pI3HATBCA THM, IO B SKOCTI HPHYMHH POCTY
HPOIOHYIOTh SIKYCh CBOIO, €UHY IIPUYHHY, BiIKHmaiouu Bci iHmi. Tomy, komm
TOBOPATH IIPO 3aKOH POCTY YHCEIBHOCTI HACENEHHs 3eMili, TO MaeThCs Ha yBasi
eMITipUYHa 3aJeXKHICTh (EMIIPHYHUIA 3aKOH), Bigkpura XaifHmeM ¢oH
DepcrepoM, BIpOTiAHICTh SIKOi HE BUKJIUKAE€ CyMHIiBY, TOMY IO HiITBEpAXKEHA
JIOCHI/DKEHHSAMH, 1 fKa IOJIirac B TOMY, IO YHCEJIbHICTh HAaceJIeHHS 3emii,
MPOTATOM 0araThbOX THCAYOPIY, POCia BIAMOBIAHO IO E€MITIpHYHOI TinepOou
nemorpadiyHOro pocry.

VY poborax Xaitna ¢on Depcrepa, A.B. Koporaepa, C.II. Kanwi,
Maiikna Kpemepa, Ta iHIIMX BYEHHMX MOKa3aHO, IO PICT HaceleHHS 3emiri
npotsaroM octaHHiXx 10 THc. pokiB (ax 10 60-x—70-x pokiB XX CTONITTS)
HiUTATaB EOMY TiepOOIITHOMY 3aKOHY.

PiBHsIHHS, 1110 MaTEMAaTUYHO OIHUCYE TirepOoiy, Moxe OyTH 3aIicaHe SK:

k

y=—
x
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ITpu poMy rinepOoity Oyae ONMHUCyBaTH i TaKUi BapiaHT PiBHAHHS SIK:
Y= .
Xy —X
3amucaBIy 3MiHHY «y» K N(t) (HaceleHHs CBiTy 3a ik t), Xo — sK ty, X —
K t, Ta 3aMiHEBIIN MapameTp k Ha C, ozepikyemo:

N (l) = L
t,—t’
ne ty — MOMEHT 3aroCTPEHHS, KOJHM KUTbKICTh HACEJICHHS CBITYy MOTIJIa
cTatd OE3KIHEYHOI0, SKIIO0 O MpPOJOBXKYBala POCTH Y DPEXHMi 3
3arOCTPEHHAM Ta micis modaTtky 1970-x pokiB (2026 pik, 3rimHO 3
po3paxynkamu (or Depcrepa).
Mix THM, Iie pillleHHs TudepeHIiifHOro piBHAHHS BUIY:
d_N = l .N?
da C
sKpa3 1 mepenbadae, IO IIBUAKICT POCTY YHCEIBHOCTI HAceNeHHS 3eMili
dN’
E PUGIH3HO MPOTOPIIOHATbHA KBAAPATY HOro yrcensHocTi N2,
B inTerpanbHiii Gopmi 11e piBHSIHHS Ma€ BUTIIS;
N =Njy.exp(k.t),
ne No, N — mouatkoBa Ta KiHmeBa (y MOMEHT dacy t) YHCENbHICTH
HACeJICHHS,
t — IIPOMIXKOK 4acy, 0 PO3TIIIaeThCs;
k — mpupict HaceneHHs (y TOTSX).
Jo 2100 poky mpHpiCT MOYXKE 3HU3UTHUCS 0 BETMYMHH MEHIIE 5 MIIH 0Ci0
3a pecatunitts. [To moxeni paniy3pkoro meauka XKana-Hoens bipabena mexa
pocty cknaae 10—12 mupa oci0, OUIBIIICTh IHIIMX MOJEICH MPHUITYCKAE JOCUTh
Omm3bki  piBHI  craOimizamii 4YHCeNbHOCTI HacedeHHS cBiTy. JlocuTh
MPaBIONOAIOHAMHU TIPENCTABISAIOTECS 1 CHOEHapil 3HKEHHS YHCEITbHOCTI
HaceJICHHS 3eMJIi MICIIs JOCATHEHHS HeI0 CBOT'0 MaKCHMABHOTO 3HAYCHHS.

Ha 31 sxoBTHa 2011 pOKY YHCENBHICTE HACENEHHS IUIAaHeTH Jocsria 7
MJIpJ YOJIOBIK. 3TigHO 3 jAeMorpadiuHUMH JIOCT/DKEHHSIMH, YHCENBHICTh
HaceJeHHs MPOJOBXKYE IMIBUAKO 3pOCTaTH, XO0ua MPUPICT CKOPOTHBCS Maibke
BIIBiYl y TOpIBHSIHHI 3 MOKa3HUKOM 1963 poKy, KOJHM BiH JOCST ITIKOBOTO
3HAYEHHS.

Haii6inpmra y cBiTi JeprkaBa 3a YHCENBHICTIO HaceneHHS — Kuraif, micms
2025 poky, MoxiMBO, Horo Hazmoxene IHmis, no 1991 poky TtperiM 1m0
gucenbpHOCTI HaceneHHs O0yB CPCP, micns #oro posnany tperimu cramu CIHA,
ski micnst 2006 poxy Mamm ymcenbHiCTE 300 MiH oci® (Oimelme, HiX
kpainu CHJI). Innonesis, bpasumig 3aiimMaioTh ueTBepTe Ta M'sAT€ Micle IO
yhcenbHOCTI HaceneHHs, Ilakucran, banrmagem, Hirepis, Pocis— mocre,
CbOME, BOCHME 1 JIEB'SITE MiCIIS.
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31 xoBtHA 2011 poky KimbKa KpaiH 3agBIJIM TIPO HAPOKCHHS
CEeMUMITBSPIHOL JIIOAMHN IUTAaHeTH. Tak, Hampukiax Pocis 3asBmia mpo #Horo
HapokeHHd y M. Kamininrpag. Ilpore excnepT MiXKHapOZHOTO iHCTUTYTY
MPUKIIAIHOTO aHami3y cucteM y JlakceHOyp3i (ABCTpis) BiI3HAYArOTh, 110 pyOik
y 7 MinbsipAiB moaei Oyne nepedopeno mix sunHem 2012 i kBitHeMm 2013 poky.
Komu Touno — nikomy He Bimomo. B OOH Takox 3asBISIOTH, 110 HEMOXKIHBO
TOYHO 3HATH, J¢ HapOJWiacs «oBineiiHa nutmHa». Came TOMY BiJ HPAKTHKH
Ha3WBaTU TaK KOHKPETHY JUTHHY OyJIO BUPIIIEHO BIIMOBUTHCSL.

Hwxue npuBomuthes Tabmuus 4.10 3 oliHKaMU YACETBHOCTI HACETIEHHS Y
Ppi3Hi icTOpHYHI eNOXH (YUCENBHICTh 3a3Ha4YCHA Y TUCSTYAX).

Tabmuns 4.10. — OuiHka YMCENbHOCTI HAceJIEeHHS y Pi3HI iCTOpUYHI
eTIOXH.
Hentp. Ta [liBHiuHa
Pix BaranpHa | Abpuka |  Asig €ppona | IliBneHHa Oxeanis
Amepuka
Amepuka
1 2 3 4 5 6 7 8
4000 7000 B B B B B B
JI0 H. €.
1000 50000 - - - - - -
JI0 H. €.
500 100000 - - - - - -
JI0 H. €.
lu.e. | 300000 - — - — - —

1000 | 400000 - - - - - -

1750 | 791000 | 106000 | 502000 | 163000 16000 2000 2000
1800 | 978000 | 107000 | 635000 | 203000 24000 7000 2000
1850 | 1262000 | 111000 | 809000 | 276000 | 38000 26000 2000
1900 | 1650000 | 133000 | 947000 | 408000 | 74000 82000 6000
1950 | 2518629 | 221214 | 1398488 | 547403 | 167097 171616 | 12812
1955 | 2755823 | 246746 | 1541947 | 575184 | 190797 186884 | 14265
1960 | 3021475 | 277398 | 1701336 | 604401 | 218300 204152 | 15888
1965 | 3334874 | 313744 | 1899424 | 634026 | 250452 | 219570 | 17657
1970 | 3692492 | 357283 | 2143118 | 655855 | 284856 231937 | 19443
1975 | 4068109 | 408160 | 2397512 | 675542 | 321906 243425 | 21564
1980 | 4434682 | 469618 | 2632335 | 692431 | 361401 256068 | 22828
1985 | 4830979 | 541814 | 2887552 | 706009 | 401469 269456 | 24678
1990 | 5263593 | 622443 | 3167807 | 721582 | 441525 283549 | 26687
1995 | 5674380 | 707462 | 3430052 | 727405 | 481099 299438 | 28924
2000 | 6070581 | 795671 | 3679737 | 727986 | 520229 315915 | 31043
2005 | 6343628 | 887964 | 3787508 | 724722 | 558281 332156 | 32998

Otmxe, MIOPIYHO UYHCENBHICTh HACEJICHHS JIHOIed Ha 3eMili 3pocTae, a
NPUPOAHI PEecypcH — KaracTpo(idHO 3MCHIIYIOTBCA. TOMy MH IIOBHHHI
NparHyTH OO TapMOHi3allii B3a€MOBIJHOCHH JIFOJICBKOTO CYCIIIJIBCTBA Ta
HPHUPOJIH, a LIE MOKJIMBO JIMIIE BJOCKOHAIIOIOUH COLIOCKOJIOTIYHE MUCIICHHSL.
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Hemorpadiuna cutyanis B YkpaiHi Bkpail HecrpusTimBa. 3 1991 poxy
cepeql HAaceJICHHS HamIol KpaiHM CMEpTHICTh IEPEeBHIIye HApOJDKyBaHICTb, a
npupoanuii cnag gocsirae 180 Tuc. oci6.

I1lo 5k CTOCY€ETBCSI OKPEMO MICTa i Cella, TO TYT CIIOCTEPIraeThest Pi3HUILLA.
i HaceleHHS, IO TPOXKUBAE Y MICTI, BiI’€MHHMH TTOKa3HUK BIIEpIIE
3apeecTpoBaHo y 1992 poiii, cinbChbKe HAceJICHHS LEH KpUTHYHHNA Oap’ep
mojoxnaino Ha 10 pokiB panime. [{poMy CpHsi COIiaTbHO-€KOHOMIYHI YMOBH,
y HepIIy 4epry, He3aI0BLIbHHI CTaH MEANYHOTO 00CTyTrOByBaHHS.

4.6. iluxaHHs K OCHOBHA NOTPe0a JIIOANHH

JluxaHHA — OCHOBHa (opMa IMCHMUIAMI y IIIOREH, TBApWH, POCIHH i
0araTboX MIKpPOOPTaHi3MiB.

Juxanus — 1ie ¢izionoridyauii mporec, mo 3abde3nedye HOpMaTbHUNA TTHH
MeTabouizMy (0OMiHYy PEYOBMH 1 €HEprii) JKMBHUX OPraHi3MiB 1 CHPUSATIHBY
MiATPUMKY TOMEOCTa3y (CTAJIOCTI BHYTPIIIHBOTO CEPEJOBHINA), OJCPKYIOUH 3
HaBKOJIMIITHBOTO cepenoBuia kuceHb (O;) 1 BIOBOASYM B HABKOJMIIHE
CepesoBHINe B Ta30MOAIOHOMY CTaHi AESKy YacTHHY HPOAYKTiB MeTabomi3My
opranizmy (CO,, H,O Ta iH.). 3anexH0 BiJ IHTEHCHBHOCTI OOMiHY pEUYOBHH
JMIONMHA ~ BHAINAE  depe3  JIETeHI y  CepenHbOMy  OMM3BKO  5—
18 mitpiB Byritekucioro rasy (CO,) i 50 rpaMiB Boiu Ha TOAWHY. A 3 HUMH —
6mu3bK0 400 HIIMX JOMIIIOK JIETYyUYHX CIIOIYK, Y TOMY YHMCIi i alleToH).

V nporueci AuxaHHA 0arati XiMiYHOIO €HEPri€r0 PEUYOBHHH, 10 HAJICKATh
OpraHi3my, OKUCITIOIOTHCS 10 OITHMX CHEPri€r0 KiHIIEBUX MPOJYKTIB (IBOOKHCY
BYTJIELIO 1 BOJIM), BAKOPUCTOBYIOUH JJIS LIEOT'O MOJIEKYJISIPHHI KUCEHB.

Iling 30BHIIIHIM IUXaHHSIM PO3YMIIOTH TA3000MiH MiX OpraHi3MOM i
HABKOJIMIITHIM CEPEJOBUINEM, IO BKJIIOYAE TOTIMHAHHA KUCHIO 1 BUAIUICHHS
BYTJICKHCJIOTO Ta3y, a TaKoX TPAHCIOPT WX Ta3iB yCEepeAWHI OpraHi3My Io
CHCTEMI TUXaTbHUX TPyOOd4OK ab0 B cHCTeMi KPOBOOOITY.

BinbmicTe pocnuH y CBITIHMH yac KOOM BHUPOOJSIOTH KHCEHB, ale B X
KJIITUHAX i€ 1 3BOPOTHHIA MPOLIEC: KUCEHb MOTJIMHAETHCSA B TPOLIECI TUXAHHS.
BHoui y KiMHATi, HIUJILHO 3aCTaBJCHIA pPOCIMHAMM, MOXHA CIIOCTEpIraTu
3HIDKCHHSI KOHIICHTpAlii KHUCHIO 1 30UIbIICHHS KOHIEHTpAIll BYIJIEKHUCIOrO
rasy.

PociuHn akTHBHO O€pyTh y4acTb y KPYTrOBOPOTI KHCHIO B IPHPOI.
3aBAgKM BeNWUE3HiH Maci Jicy 3HA4eHHs IponeciB (OTOCHMHTE3y i MUXaHHS
JIiCiB Ma€ 3HAYHUI BIUTMB Ha Ta30BHH CKIaa aTMochepr 3emii.

3aBasKH COHSIUHIN €Heprii Jic MoXke 3[iHCHIOBaTH Mponec GoToCUHTE3Y,
IO CIPHSIE€ BHIICHHIO KHCHIO, HEOOXIJIHOTO AJIsi KHUTTEMISIIBHOCTI CyO'€KTIB
TBaPUHHOTO 1 POCIIMHHOTO CBITY, & TAKOX JIFOHHU.

Jlic Mae caHiTapHO-TITi€EHIYHE 1 UTIOIIE 3HAYCHHS. Y MOBITPI MPHUPOIHUX
miciB mpucyTHi Outeme 300 HaliMeHyBaHb pI3HHX XiMiUHHX cromyk. Jlicu
aKTHBHO IIEPETBOPIOIOTH aTMOC(epHi 3a0pynHEHHS, OCOOIMBO Tra30moOmiOHI.
Haii0OinpIoro  37aTHICTIO 10 OKHCHCHHS  BOJIOMIIOTH  XBOWHI  JiepeBa
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(cocHa, snvHA, SUTOBEIb), a TakKoX Jeski copth nwm, Oepi3. Jlic akTHBHO
MOTJIMHAE TTPOMHCIIOBI 3a0pyAHEHHS, 30KpeMa TIHJI Ta BYTIIEBOIHI.
JHopocina nroauHa, nepeOyBaroyy B CTaHI CIOKOI, POOUTh y CEPEAHBOMY
14 nuxanabHUX PYyXiB HA XBUIMHY. Pa3oM 3 TUM, 4acTOTa JUXaHHSI MOXKE 3HAYHO
komuBatuch (Bix 10 mo 18 3a xBuimHy). Y JiTel yacToTa IWXaHHS CTAaHOBUTh
20-30 jguxampHHUX pyYXiB Ha XBWIMHY; Yy HemoBimaT — 30-40; vy
HOBOHapoKeHux — 40-60.
Iporsrom oxHOTO BIUXY (y CHOKiffHOMY CTaHi) B JleTreHi HagxoauTs 400
500 v mositps. Lle#t 00’eM MOBITps HA3UBAETHCS TUXATEHIM 00 eMoM. Taxka x
KUTBKICTB TTOBITPSI HAJXOIWUTH i3 JIETCHIB Y aTMoc(epy MpOTAroM CIOKiHHOTo
BUAKXY. MaKkCHMAaIbHO MIMOOKUI BJMX CTAHOBHUTH 011n3bk0 2000 MJT MOBITPSL.
Hopocna moauna (npu guxanbHoMy 00’emi 0,5 mitpa Ta uacrtori 14
IUXaJbHUX PYXiB Ha XBWJIMHY) TPOIYCKAa€e uyepe3 JiereHi 7 JITpiB MOBITpS Ha
XBUJIMHY. Y cTaHi ()i3MYHOIO HABAHTA)KCHHS XBUIMHHUN 00’€M TUXaHHS MOXE
nocsrat 120 miTpiB Ha XBwimHY. [Ipy OUXaHHI JTIOAWHA Pa3oM i3 KHUCHEM
MOTJIMHAE MIKIUIMBI JIOMIIIKH, SIKI MICTATBCS y TIOBITPI BEJHKOTO MicTa.
3Ha4NTh, 32 ICBHUI MPOMIXKOK Yacy B OpraHi3Mi JIOJUHH MOXXE HAKOMTUYUTHCH
HACTYIHA KUTHKICTh IIKiJJTABIX PEUYOBHH:
Mp=(C-a ' C)'V,
ne C — KOHIIeHTpallisl IIKIJIMBOI PEYOBUHH Y TIOBITPI;
a — KoeillieHT BUBEICHHS IIKiUIMBOT PEYOBUHH 3 OpraHi3My JIFOJIUHHY;
V — 00’eM TOBITpPS, 110 MOTIMHAETHCS OJHIEIO JIFOJUHOK 32 MEBHUHN
HIPOMIKOK Hacy.
V=v-d,
Jie V — cepenHii 00’eM MOBITPs, IO MPOITyCKAE JTIOJMHA Yepe3 JIeTeHi 3a 1
XBIJIHHY,
d — cepenniii koedinieHT 0OMiHy noBiTpa y jnerensx (0,3).

4.7. TecTyBaHHS CTaHy OpPraHizmMy
4.7.1. 3aranbHui cTaH 310pPOB’A Opra”HizMy
3niBa mepepaxoBaHi NMUTAaHHS, Ha KOTpi Tpeba AaTH BiANOBiAb. SIKIIO BU
BiJlMyBa€TE€ TAaKHH CTaH, TO TMOCTaBTE BIAMITKY Yy KIITUHKax 3 HyjieMm (Talu.

4.11).
Tabmurt 4.11. — TectyBaHHSI.

Ne CraH (BimayTTS) 1/2|3]4[5]6|7|8]9
1 | Hecraua eneprii, 3aHena cui 0 0/0]0 0

2 | Yacti 3axBOproBaHHs (dacrime 2—3 pasis/pik) 0

3 | HenpuewmHiii 3anax Tina Ta/abo 3 porta 010 0]0

4 | TpyznHoui 3 TpaBJIEHHIM 0 0

5 | Yacre BxKUBaHHS M’sica 0]0 0

6 | XKinkam — OosticHi, HeperyIspHi MEHCTpyarii 0 01]0

7 | YacTe BKMBaHHS aHTHOIOTHKIB 0 0
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8 | 3noBxkuBanHa ankoroiem (Oimpme 100 T 0 0
BUHA/ieHb a00 Oinbiie 20 T KOHBSKY/ICHB)

9 | YacTi mepenaay HACTPOIO 0 0

10 | Xapuosi aneprii 0 0

11 | HabpsikyticTh i ounma 0]0

12 | Kypinas 0]0

13 | HeyBa)kHiCTb, TOraHa nam’sitb 0]0 0

14 | 3amKeHHi iMyHITET 0 0

15 | ITeyist Ta ra30yTBOPEHHS Micst iau 0 0

16 | YacTi ctpecu 0/0]0 0

17 | Jedextu mkipu abo noranuii kouip ooauuust |0 | 0 0/0

18 | HautiiikoBe BXKMBaHHS BYTJICBOJIIB 0 0

19 | HapyuuikoBe BXXMBaHHS MOJIOYHUX TIPOJIYKTIB 0

20 | IIpurHIYeHICTb, anaTis, AeHpecis 0 0

21 | Be3connst abo HeCTIOKIHHUI COH 0 0

22 | KinkaM — npoGiieMy MEHONay3H 0 0/0

23 | Hacte cevoryckanHs (1-2 pasu/Hid)

24 | Bunagasas Bojaoccs 010 0[0

25 | Habpsiku ta 6intb y cyriobax 0 0 0

26 | TpynHoui 30epe:keHHs] HOpMaJIbHOT Baru 00 010

27 | llIBuaka BTOMIIIOBaHICTh 0 0

28 | HemotpuMaHHs peXxuMy XapayBaHHS 0]0 0

29 | IloBinbHE OOy KaHHS 0]0 0 0

30 | Heperynsipue BUNOPOXKHEHHS 0]0 0

31 | BiagcyTHicTh aneTuty 0 0 0

32 | HusbKa cekcyaslbHa aKTHBHICTB 0

33 | BucHaxeHi Ta J1laMKi HIrTi 0 0

34 | Cyxe, ThMsIHE, TIOUIKO/HKEHE BOJIOCCS 0

35 | BxxwuBaHHs KHPHOT DKi 0]/0]0

36 | BiqgyTTs cTpaxy, XBHIIOBAaHHS 0 0

37 | Hecraua KJIITKOBUHH Yy PaIlioHi 0(0

38 | M’s130Bi cyjoMH 0 0

39 | HecipusitimBa exoorivHa 00CTaHOBKA 0

40 | YacTe B)XMBaHHS KaBH Ta 4aio 0 0]0

41 | IlinuIeHa IpaTiBIMBICT, BTpaTa KOHTPOIIO 0]0 0

42 | Tinep4yyTTEBICTh A0 XapUYOBUX MPOAYKTIB 01]0 0

43 | I'puOKoBi ypakeHHS 010 0

44 | CnabkicTh y M’s3aX, XpYIKICTh KICTOK 0 0

45 | IlocriiiHa TpuBOTa 0 0

46 | [logpa3nuBicTh, 30yAIMBICTH 0 0 0

47 | ManopyxoMuii crioci® XKHUTTS 0 0 0]0

48 | [ligBuieHe BUAUICHHS MOKPOTH 0

BCBOI'O
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[MigpaxyiiTe CyMy IIPOCTABICHHUX MOMITOK Ta MPOAHATI3yHWTE Pe3yIbTaTH 33
Tabnunero (tabdm. 4.12).

Tabnuit 4.12. — O6po6Ka pe3ynbTaTiB TECTYBaHHSL.

Cucrema | Cucrema | Cucrema | Cucrema | Cucrema | Cucrema | Cucrema | Cucrema | Cucrema
1 2 3 4 5 6 7 8 9
= ] <
. o < = 2
£ X 48 3] < a
Ouinka g 8w g & & 8 g < < S £ s g S E g S
podorn | 3 EZ S |85 |25 |25 |£5 |83 |25 | &3
cucremn | 5 2 8 §§ 2 25 > 5 S5 Z 5 g6 e 85
=EQ &g S = 9 = = 5= 3 = g = Z =
O s 5§ = O E T o - o = © S = © 50
g3 = E = m =
= 2 o
Binm. 02 0-2 02 02 02 0 0 02 0-—1
Hobpe 34 34 2-3 3-5 34 1 1 3-5 2-3
3agn08. 5-9 5-9 4-7 6—10 5-7 2—4 2—4 6—10 4-7
[Torano <10 <10 <8 <11 <q <5 <5 <11 <8

IIpyu ojepkaHHI TOTaHOTO pe3yJbTaTy CHOPOOYHTe MepeAMBUTHCSA CBii
CIT0Ci0 KUTTH.

4.7.2. 3a0e3nedyeHHs1 OPramizmMy KajgieM, KajabllieM, BiTaminom A
Ta f-KapoTHHOM

Tabmuug 4.13. — 3a0e3meueH s KaaieM.

Ne [uTanas Tax Hi

1 | Yu cTpakaaeTe BU M sI30BOIO C1a0KicTIO?

2 Uu migBUIIeHUH y Bac TUCK?

3 | Yu cxuiibHI BU 10 HAOPSKiB?

4 Un cTpaxkpaeTe BH BiJ TACHUBHOI MisTIBHOCTI
KHIIEYHUKY?

5 | Ym npuiiMaeTe BH PEryISPHO CEUOTiHHI IpenapaTu?

6 | Yu perynsipHO BU BXKHMBA€ETE AJIKOTOJIBHI HAMOI?

7 | Uu aKTUBHO BU 3aliMa€TECh CIOPTOM?

8 | Yum mano BH icTe CBiXHUX GPYKTIB?

9 | Ym mano Bu icte KapTomii?

10 | Yu pinko Bu icTe oBOui Ta canar?

11 | Ym BUKOpPHCTOBYETE BU TPU TOTYBaHHI OBOYIB Ta
KapTOILTi JOBTOTPUBAIY BOJIHY 00pOOKY?

12 | Yu pigko BH icTe CyXo0ppyKTu?

13 | Yu pingko BH BXKHBaeTe (PPyKTOBI Ta OBOYEBI COKH?

Slkmo Ha OLIBIIICT MUTAaHH BU BIJNOBUIM «Hi», TO Ball OpraHi3M B
JIOCTATHIH Mipi 3a0e3MeueHHi KalieM.
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Tabmuis 4.14. — 3abe3neyeHHs KabIlicM.

Ne ITuranus Tak Hi

1 | Yu cTpakaaeTe BU Ha O0CTEONOpo3?

2 | Yu OyBae y Bac aneprisi, HApHUKJaz, Ha COHLE?

3 |Yu n§puiiMaere BU PETYIAPHO Hpenapatd 3
KOPTHU30HOM?

4 | Ym gacto y Bac OyBarOTh CygOMH?

5 | Bu Barithi?

6 Uu BUNMBAaEcTE BM KOXHHUK JI€Hb MEHIIE OJHOIO
CTaKaHy MoJoKa?

7 | Uu BKMBa€Te BM MaJo TAaKMX MOJIOYHHX NPOIYKTIB,
sIK Horypt abo cup?

8 | Yum ’ere BH moaeHuHo Hamnoi tuny Cola?

9 Yu BXKMBAETE BU MAJIO 3€JIEHUX OBOYiB?

10 | Yu Oararo Bu B:kuBaeTe M’sica a00 koBbacu?

Skmo Ha OIBLIICT, MUTaHb BU BIJNOBUIM «Hi», TO Ball OpraHi3M B
JIOCTaTHIN Mipi 3a0e3MeYeHnii KablieM.

Tabnuus 4.15. — 3a0e3nedeHHs BiTaMiHOM A Ta [-KapOTHHOM.

Ne [TuTanns Tax Hi

1 | Yu cTpakaaeTe BU KYPKOBOIO CIIOTOIO?

2 | Ym yacTo BM BHOYI BOJHTE aBTOMOOIIH?

3 | Ym Gararo BU MPALIOETE 32 KOMIT IOTEPOM?

4 | Yu cyxa Baa 1mkipa (Jymurbes)?

5 | Yu cTpakmaeTe BU MiIBUINECHOO CIIPUATIUBICTIO 10
iH}eKIin?

6 | Yu 6araro Bu manute?

7 | Ym pigko BH icTe TEMHO-3€NIeHi 0BOYi?

8 | Um piako BU BXKHBAETE COJNIOIKHI Tepenb, MOPKBY
Ta nmomigopu?

Slkmo Ha OUTBIIICT, NMHUTAaHL BM BIANOBIIM «Hi», TO Ball OpraHi3M B
JOCTaTHIH Mipi 3a0e3neueHnit BiTaMiHOM A Ta [3-KapOTHHOM.

4.8. J1aGopaTopHi podoTH

JlaGopaTopHi po6OTH NOBHHHI OyTH O(hOpMIIEHI y OKpeMOMY 3OIINTI,
MMOBMHHA MICTHTH Ha3BY, METy pOOOTH, 3MIiCT pOOOTH, pe3yIbTaTH Ta BiAMOBIIl
BHCHOBKH. J[J1s1 3aKpiIUICHHS MaTepialy peKOMEHAYEThCs MpopoOKa 3amad Ta
BIIPaB, sIKi 3BeJeHO y migpo3aini 4.9 Ta BiAMOBICTM Ha JOAATKOBI MUTAHHS
IIyHKTY 4.8.9.
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4.8.1. [lnanyBaHHA JUISHKH TepPUTOPIl

KoxHa TepuTopis Mae CBOI €KOJIOTiYHI YMOBH. 3aJ€KHO Bifl 00’€KTY,
pO3TaIIOBAaHOTO HAa OKpeMid AUIAHLI TepuTopii (y4yOoBMH 3akian, JiKapHs,
MIPOMHUCJIOBE MiIPUEMCTBO, XKUTJIOBUH MacHB TOILO), JO EKOJOTIYHUX YMOB
HABKOJIMIIHBOTO CEPEIOBHUINA BUCYBAIOTh Pi3HI BUMOTH.

Bin wicre3Haxo/pkeHHST JUISHKH KHTIOBOTO OYIWHKY, Y400BOTO
3aKJay, AUTSYOTO CaiKa 3aJeKHUTh CAMOIIOYYTTS, Ipane3qaTHICTh, HACTPiH
JOZIeH, sKi TaM nepeOyBaroTh. [IpuKiiagoM 00’ €KTa 3 BUCOKUMH BUMOTaMH JI0
SKOCTI JTOBKIJUIS € yuOoBHi 3akiaj. OCKiIbKH Yy4I00Bi 3aKJIaai pO3TAIIOBaHI y
LEHTpl MicTa, MOOJIM3y TMOXKBABICHUX AaBTOMATICTpaleii 4YM TPOMHUCIOBUX
MiJIPUEMCTB, IIy’)K€ BAXKJIMBO MPABWIBHO CIUIAHYBATH iX TEPHUTOPIilO, MI00
3MCHIIWTH BIUIMB HETaTUBHUX UYHWHHUKIB 1 CTBOPUTH CHIPHATIUBHMA
MIKpOKJIIMAT.

Xio pobomu ma 3a60aHHs

HeoOximHO cKiacTh KapTy MIiKpOpaioHy 3 OJIM3BKO PO3TAlIOBAHHMHU
KUTJIOBUMH OyJUHKAMH, TPOMHUCIOBHUMH TMiAMPHEMCTBAMH, Trapa)kaMd,
ABTOCTOSIHKaMHM, CKBEpaMH, 03epaMu Too. [lo3HauuTH BifcTaHi BiJ y400BOro
3aKiany 10 HaOmmkyux 00’€kTiB. TakoX CKIIACTH KapTy AUISHKH HaBKOJIO
y400BOTO 3aKiaay, 3a3HAYMBIIM PO3TAIIyBaHHS MNPHUMIIIEHb Y4OOBOTO
3aKJajy, rOCIOAAPChKUX OyIiBesb, CIIOPTUBHOI 30HH. Pe3ynbTaTtu 3aHOCATH Yy
Tabi. 4.16.

Ta6muusg 4.16 — CaniTapHO-Tiri€eHIYHI HOPMH TIpH 3a0YIO0BI

Opnepxani Bincranb 3a caHiTapHO-
ITpoBeneHi BUMIpIOBaHHS | pe3yJbTaTH | TIriEHIYHUMH HOPMaMH HE MEHIIIE,
M
Bincranb BiX Mexi 50
HABYAJIBHOTO 3aKJIamy [0
POMHUCIIOBUX

MiIPUEMCTB, Mara3uHiB,
HiANPHUEMCTB OOYTY

Bingcrann 30 10
HABYAJIBHOTO 3aKiIaiy [0
JKUTIIOBHX OyJTMHKIB

Bincrans BiZ 25 (ontumanbha 100)
HABYAJIBHOTO 3aKJIamy [0
ABTOCTPAJIH

[Micns BuMIipiB HEOOXiTHO IIpOaHANI3yBaTH IUIAHYBaHHS JIUISHKA
HaBYaAJIBHOTO 3aKJIady Ta Il BiJOBIIHICTh CAaHITAPHO-TITIEHIYHUM HOpMaM.

Heo0xigHo BHECTH MPOMO3UIii MO0 IIISXIB MOJIMIICHHS €KOJOTIYHOT
cUTYyalii IiJSHKYA HAaBYAJIBLHOTO 3aKiany.
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4.8.2. Oninka piBH# 32a0py/IHEHHsSI AaTMOC(EPHOI0 MOBITPS
BUXJIOMHUMH ra3aMu aBTOTPAHCHOPTY 0ins pacagiB JKUTIOBUX
OyauHKIB

Oxcupn Byriemoo, abo YagHWid ra3 — IIe OAWH 3 HAWCTIMKIMMX Ta
HeOe3meyHnx  3a0pynHIOBadiB aTMOC(EPHOTO TMOBITPS, SKHI BXOIWTH O
CKJIaJly BUXJIOIIHUX Ta3iB aBTOTPAHCIIOPTY.

Xio pobomu ma 3a60anus

HabnmxeHo BU3HAYUTH MakCUMallbHY (MOOIHM3Y JIOPOTH) KOHLEHTPALIi0

okcuay Byrieio (CO_ ) MoxkHa 3rigHO (hopmyinu PsiGikosa:
COmax = (7,33 + 0,026 N) K K,

ae CO, .. — KOHLEHTpalisd OKCHUIy BYIJIEI}O 3 Kpaio JOpOrH, MI/M°
MOBITPS;

N — IHTEHCHBHICTh PYXYy ABTOMAIIMH y TOJUHH «ITK», aBTO/TOJUHY
(BU3HAYAETHCS MIUIIXOM 0€3MOCEPEHBOTO O0IIIKY);

K, — xoedinieHT 00NiKy CKIamy TpaHCIOPTHOTO IOTOKY Ta HOro
cepeHbOI MBUIKOCTI (3HaX0AATh 110 Tabu. 4.18);

K, — xoedimienT 00MiKy BIUNIMBY YXHIy BIIOJOBX JOPOTH, SIKHH IIPH
cxumi Menute 10% nopiBHioe 1.

PesynmpTaté cnocTepekeHb 3a IHTEHCHBHICTIO PYyXy TPaHCHOPTHOTO
MOTOKY Ta HOTO CKIIaJI0M 3alUCYIOTh y BUTIISII Tabmumi 4.17.

max.

Tabmums 4.17. — IHTEHCHBHICTH PyXy TPAaHCHOPTHOTO MOTOKY Ta HOro
CKIaj

Cepenns KinbkicTh aBTOMOOITIB, Y TOMY YHCITI:

MIBHIKICTB KinbkicTs aBTOOYyCiB

X Ta BaHTaXKiBOK

Pyxy Banra- | ABTO- . FYARE

TpPaHCIOPT- . JlerkoBi | Bcworo % Bix

JKIBKH Oycu Yucenb- ..
HOTO TOTO- ) 3aranbHOl
HICTb . .
Ky, KM/TOJT KUJIBKOCTI

PosrissHeMo npuHIMIT pO3paxyHKIB Ha TPUKJIAJi aBTOMATICTpaIi, MO AKik
MpoTAroM a00u npoxoauts Oinst 7000 aBromamiuH (TOJIOBHUM YHHOM, 3a 12
TOAMH JIEHHOTO Yacy, To0To 508 aBTo/roanHY), 3 iKUX 60% — BaHTaXKiBKH.

Po3paxyHku BexyThcs Ha IHTEHCHBHICTB PyXy B TOIHMHH «IIiK», 00 came
Ha HUX IPUXOTUTHCS MaKCUMaIbHA KOHIIEHTPAIIisSI OKCHUAY BYTJICIIO Y TIOBITPI.

VY TOIMHHM «IiK» IHTEHCHUBHICTH PyXy 3poctae y 1,5 pasu, a ToMy y
HamioMmy BUMaAKy ckimanae 508'1,5 = 762 aBro/rox.

Taxum unHOM, 1pu 60% BHECKY BaHTaXKIBOK Y 3arajbHUI TpaHCIIOPTHUI
MOTIK Ta MBUAKOCTI iX pyxy 30 xm/r koHuenTpauis CO,_  cknaze:

COpmax = (7,33 + 0,026762)1,04'1 = 28.2 r/n’.
Buxonsun 3 mokasmmka CO_ (28,2 wmr/m’) ta [JIK ams 1woro
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3a0pyaHioBada (3 MI/M’), MOKHA BH3HAYHTH UIMPHHY CAHITAPHO-3aXHCHOI
3eNIeHOT CMYTH 32 POPMYJIOLO:
COx=0,5COpax — 0,1'X
ae CO, — KOHIEHTpallil OKCHAYy BYIJIEIIO Ha BiacraHi X MeTpiB Bif
JIOpOTH, Mr/M°,  sika noONu3y J>KUTIOBMX OyJWHKIB HE TOBHHHA
nepesuiysati I'JIK (To6T0 3 Mr/n’).
A TOMY BHpIlIyEMO 11€ PIBHSIHHS BITHOCHO X 1 OTPUMY€EMO:

v 05:COW ~CO, _05-282-3
0,1 0,1

Tabmunsa 4.18. — Koedinient (K|) and BU3HAueHHS  BIUIUBY
TPAHCIIOPTHOTO TIOTOKY Ta HOTO cepeHbOl MBUAKOCTI Ha BMICT YaIHOTO Ta3y y
HOBITpi

Yacrka 3unauenHs koedinienty K; 3a mBuakocTi pyxy
BaHTaXIBOK 1 TPaHCIIOPTHOTO MOTOKY, KM/TOJT
aBToOyCiBY |5 | 30 | 40 | 50 | 60 | 70 | 80
norori, %
80 1,17 | 1,11 | 1,05 | 0,90 | 1,02 | 0,11 | 1,21
70 1,14 | 1,08 | 1,00 | 0,87 | 0,95 | 1,04 | 1,12
60 1,12 | 1,08 | 1,00 | 0,87 | 0,95 | 1,04 | 1,12
50 1,11 | 1,01 | 091 | 0,80 | 0,84 | 0,90 | 0,95
40 1,09 | 0,97 | 0,86 | 0,76 | 0,77 | 0,78 | 0,85
30 1,08 | 0,95 | 0,82 | 0,73 | 0,70 | 0,66 | 0,75
20 1,05 | 091 | 0,77 | 0,69 | 0,62 | 0,70 | 0,67
10 1,02 | 0,81 | 0,72 | 0,65 | 0,54 | 0,46 | 0,55

Takum 4MHOM, y HaIIOMy BHIIQJKy INMPHHA CAHITAPHO-3aXHCHOI 3€JICHOT
CMYTH BIIOJIOBX JOPOTH (3 000X OOKiB) TOBHHHA OyTH He MeHIe 111 M.

IIpoBeniTh po3paxyHKH Ta 3p00iTh BiJIMOBiIHI BUCHOBKH.

IToniOHI  AOCHIJUKEHHS JIO3BOJSIOTH TAaKOX PAaHXKYBATH TEPUTOPIIO
HACeJIEHOr0 MYHKTY 3a piBHEM 3a0pyJHEHHsS BHXJIOIAMH aBTOTPAHCIIOPTY Ta
CKJIACTH KapTy 3a0pyJHCHHS MOBITPS OKCHUIOM BYTJICITIO.

4.8.3. BusHavyeHHs1 0iopuTMiB OpraHizmMy JIlOAMHU

Haragaemo, mo y Oyab-fKOMY SIBHII HaBKOJHWIIHBOI MPHPOAH iCHYE
CTpOTa MOBTOPIOBAHICTh — PUTMIYHICTh IPOIECIB (3MiHA JTHS 1 HOY, IPHILIUBIB 1
BiJUTUBIB, CE30HIB pOKy, (a3 Micsus i T.1.), AKa BIUIMBAE Ha Mpaine3aTHICTB,
EMOILIIHUH CTaH 1 CaMOTIOYyTTS JIFOJICH.

OpHak IEHTpajdbHE Miclle 3aliMarTh J00OBI PUTMU  MPHUPOTHO-
kiniMaTHuHUX (akTopiB (BusBieHO Oubin 300 (izionoriunux QyHKIH, 3MiHU
SIKHX TIOB'SI3aHi 13 IMMH PUTMaMH), a came:
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— YepryBaHHS JHA i HOYi, TOOTO CBITJIa Ta TEMpSABH (HAHOUIBIIE SICKPAaBO
BUPAXCHUH PUTM), TIOB'I3aHe 3 00SpTaHHAM 3eMIIi HAaBKOJIO CBOET OCi;

— 3MiHa CHEKTPaJbHOIO CKJIaxy CBiTJIa Y CBITIMH 1 TeMHHUH yac no0u:
MaKCHMyM €Heprii Mae COHSYHE CBITIIO y JEHHUH 4ac JJOOW Y >KOBTO-3€JNCHIN
YaCTUHI CIEKTpa, a CBITJIO HeOa — y (ioJIeTOBO-0JIAKUTHIN YacTUHI CHEKTpa y
TEMHUI 9ac 100u;

— YepryBaHHs y Jiana3oHi JesIKHX YacTOT FT€OMarHiTHOTO TIOJIS;

— 3MiHa y 4Yaci MaKCHMaJbHUX i MiHIMAIBHHX 3HAYCHb EIEKTPHIHOTO
MOTEHIaTy Ta 10Hi3amil aTMOC(EpHOTO IOBITPS: NMEPIIN Ma€e IBa MAKCHMYMH
(3 8:00 mo 10:00 i3 19:00 mo 23:00) i xBa minimymu (3 2:00 10 5:00 13 16:00 10
18:00), a npyra — MakcuMaiibHa BHOYI 1 MiHIMaibHa 3 7:00 1o 12:00 i 3 18:00 mo
19:00 3a MicIIeBUM YacoM;

— YepryBaHHs y aTMocdepi napiiaibHOT IIIBHOCTI KUCHIO: MAaKCUMYM — 3
2:00 mo 4:00 i minimym — 3 12:00 g0 14:00;

— 3miHa MiHiManbHEX (TIepen cxomoM CoHil) 1 MakcumanbHux (3 14:00
1o 15:00, To6To uepe3 1-2 roaWHU BiJ MOMEHTY MaKCHMAJIbHOTO HArpiBaHHS
IPYHTY) TEMIIEpaTyp MOBITPS;

— 3MiHa BEJIMYMHH aTMOC(EpHOro THCKY: MakcuMambsHHiT o 10:00 i o
22:00, minimanpHuid — 0 4:00 i 0 22:00 3a MicueBUM yacoM (IUIsl BiIOMOCTI:
aTMoc(epa «IaBUTh» Ha 3eMHY MOBEPXHIO i3 cuutor 10333kr/M>.

TIpoxomkenHs: atMochepHOro (HpOHTY MOKE BHOCHTH ICTOTHI 3MIiHH Y
OUHAMIKY 3a3HaueHUX (aKTOpiB, y pe3yJbTaTi YOro 3MIHIOIOThCA 1 JesKi
¢izionoriuni peaxuii opranismy moauHy. Hanpuknan, 3HIKEHHS aTMOC(HEPHOTO
THCKYy BHKJIMKA€ MOPYIICHHS CHMIATHYHOI HEPBOBOI CHCTEMH, IIiJICHIIIOE
CIPUHHATINBICTE N0 IHQEKIIHNX 3aXBOPIOBAaHb, 3HIDKYE HAcTpid 1
Ipale3aaTHICTb. Y TOH jXe 9ac MiIBHINCHHS aTMOC()EpHOro THCKY, HaBIAKH —
ITiICHJIFOE TTOPYIICHHS MapacuMIIaTHYHOT HEPBOBOI CHCTEMH.

[Tin yac MarHiTHEX Oyp MPOBITHOKO CKJIAJ0BOIO T'€OMArHITHOTO TOJIS CTae
yactota 8 I'l, 1m0 30iraeThcs i3 4aCTOTO PUTMIB L-XBHIIb TOJIOBHOTO MO3KY,
cepleBoro M'si3a; KpiM TOro, Mijl Yyac Takux Oyp MepeBa)karoTh 1 iHIII YaCTOTH
iH(Qpa3ByKOBOrO Mdiama3oHy, OJHM3bKI 10 PUTMIB HPOLECIB TITIKONI3y, CHHTE3Y
O1IKIB 1 IO TIPOIIECIB, IO MPOTIKAIOTH Y MITOXOHAPISX KIITHH OpraHi3My.

KpiM 150ro THOOJICHHIO 3arajbHOro (hi3ioJIOTIYHOTO CTaHy OpTraHi3My
JIIOIMHHU CIPHSE TI'ycTa, HU3bKA XMapHICTb, IO CYNIPOBOMXKYETHCS 3BHYANHO
BHUCOKOIO HANpYrow arMocepHOi eNeKTPUKH, a TaKoX Ppi3Ki 3MiHU
TEMIEPATYPH, BOJIOTOCTI i PYXJIMBOCTI MOBITPs (KOM(OPTHUMH BBaXKalOTHCS
YMOBH, NpPH SIKUX BiJHOCHa BoJoricTb moBiTps piBHa 40-60 %, a Horo
temmepatypa — 18-22°C).

Xio pobomu ma 3a60aHH:

HeoOxigHO HepeBipUTH Y9acTOTy yAapiB IMyJIbCy Ha PYI Ta 3a JOIMOMOTOI0
CTeIia]bHOTO amapara BHMIPATH THCK KpOBi y pi3Hmi wac nodu (9:00, 13:00,
19:00, 23:00) i 3icTaBUTH OTpUMaHi 3HA4YCHHS 3 HABEJACHUMHU BHIIE
XapaKTePUCTUKaMH OIOpUTMIB OpraHi3My JIOAWHY. BUSBHTH BIUIMB SIBHIL
HaBKOJIMIIHBOT IPUPOYM Ha BJIACHY MPALE3aTHICTh Ta CAMOIIOUYTTSL.
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4.8.4. CaniTapHo-TiricHiYHa OLiHKA 3eJICHUX POCJIHH Y HACeJeHUX
NYHKTaX

3IaTHICTh 3€JICHUX POCIIMH MOTIMHATU 3 TOBITPS Psili HEOC3MEUHUXK IS
30POB'sl JIIOJAWHH PEYOBHUH Ta BHIUIATH KHUCCHb 1 OAKTEPHIMIHI PECUOBHHHU
JI03BOJISIE PO3MIIAAATH HACA/UKCHHS SK BOXIUBHU (HaKTOp MOKpAIIaHHS SKOCTI
MOBITPSHOTO CEpEOBHINA Y MICTax, a 3elieHe OyaiBHUUTBO — SK 3aci0
010JIOTIYHOTO JIOOYHIIICHHST CEPEIOBUINA Bl aHTPOIIOICHHUX 3a0py/IHIOBAYIB.

106 3poOuTH caHiTapHO-TIri€HIYHY OIIHKY HacalKeHb, HEOOXiTHO
3HATH 3aIlac MacH JIUCTS Ha JIepeBax, IUIONIY 3eJICHOTO MOKPUTTS (TOOTO ILIONLY
MPOEKIii KPOH JepeB Ha TOBEPXHIO TIPYHTY), NHTOMI TIOKAa3HHUKH, IO
XapaKTepu3yIOTh Ha3BaHi BUIE (YHKIT 3€JICHUX POCIIHH.

Jnst 3pydHOCTI MOKHAa BHKOPHCTATH ITHTOMI ITOKa3HHKH «CEPEIHBOI
nopoau». BoHM OTpUMaHi HIISXOM YCEpEeTHEHHS XapaKTepPUCTHK (BiIOMHUX 3
JiTepaTypH) ais 0aratboX TOpiJa JAEpeB 1 YarapHUKIiB, Ta OyJW MO3HAYCHI 5K
MMOKa3HUKHU «CEPETHBO MOPiAHOTO nepeBay (Tabim. 4.19).

Tabmurd 4.19 — [IuToMi NOKa3HUKH «CEPEHBO TIOPiTHOTO» HACAKECHHS

TlornmuHanHs Buninenus
ITokazauk
InrepBan | Cepenne IntepBan | Cepenne

Byrnekucnuii ras, T/ra 5-10 7,5 - —

Kucens, T/ra - - 10-20 15
BumnapoByBaHHs BojiH, T/Ta - - 2000-3000 2500

ITun, T/ra 14-65 31,6 — —

Iun, xr/1 gopocie aepeBo 16-38 30,0 - -

S0Os, % Big cyxoi macu uctst | 2,6-3,3 3,0 — —

SOs;, I/KT CYXOT0 JIHCTS 10-150 62,6 - -

CsuHelp, 1/Ta 370-380 375 - —

CauHenp, 1/1 gopocne aepeso | 90-110 100 - -
®ditonnuan, Kr/ra - - 200-500 350

Ipumimka: 6 opieHMOBHUX PO3PAXYHKAX CYXY MACY  MOICHA YMOBHO
nputinamu 3a 20% 6i0 macu c8idco2o aucms

31aTHICTh POCIIMH IO OYMILCHHS MOBITPS BiJ 3a0py/HIOBAYIB CKJIaJa€ 3a
nepion Bereramii (150 nid) y cepeaabomy:

— 1 xr mmcra Tomomi (B pO3paxyHKy Ha CyXy Macy) MOTIHHAe y
cepenaboMy monag 150 r SO,, scena — 18 T, mumum — 10 T, akarii 6in0i — 69 T,
B’s13y — 39 T;

— 25—piune gepeBo Tomnodi nornuHae CO, 44 xr, 1y0y — 28 kr, yumu — 16
KT, SUTMHKH — 6 KT

— JIopociie IepeBo B’s3y ocapkye 28 Kr muity, Bepou — 38 Kr, KiIeHy —
28-33 kr, Tono:i — 34 kr, moBkoBwuili — 31 Kr, siceHa — 27 Kr, KamTany — 16 kr.

SIkio Ha ocHiHINA TepuTOopii € Ta30HU, TO Tpeba BpaXxoByBaTH 1 iX poJib
y TOKpalIaHHi SIKOCTI CepeIOBHUINA, a caMe: | Ta 3elIeHOr0 Ta30HHOTO IMOKPUTTS
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3a Bererauiio Buginge iz 10000 1o 12000 M kucHio, 3atpumye B 10 pasis
OipIe MITy, HIXK IePEeBUHHI HACAJDKEHHS Ti€l )X IIIOII].
Xio pobomu ma 3ae0ans

Macy JIHCTS OKpPEeMO B3SITOTO JiepeBa MOXHa HaOJIMKEHO BM3HAYUTHU 3a

noromoror piBHsHHS M. bibiva:
Y =-1,307 +0,93x - 0,114x> + 0,01 x°,

e Y — Maca JIucCTS, KT,

X — AiameTp cToBOypa Ha BHCOTI 1,3 M Bix HOBEpXHi IPYHTY, CM.

VY nocmimHOMy HacamkeHHI 3 15-Tm nepeB oOumparoTe 5 cepemHix 3a
BHCOTOI0, TOBIIMHOIO CTOBOYpa Ta 1HITUMH MOP(HOMETPHIHUMH O3HAKaMu. J{Js
KOXKHOTO 3 5—TH «CepeHIX» JIepeB PO3PaxOBYIOTh MAacy JHCTS Ta BU3HAYAIOThH
oy, o 3aiimae ix kpona. IlokazHuku 3anocsaTh y Tabm. 4.20.

Tabnuist 4.20 — XapakTepucTrKa IepeBHOTO HACAHKEHHS

JHepesa, o BubG- 3arac MacH JINCTS, KT

paHi sIK «cepeaHi» Hiametp [Inoma
JUTSL TAHOTO cToBOypa, cM | Bomoroi Cyxoi KPOHH, M”
HacaPKeHHS

A Eal bl I fen

VYcepennenuit
MOKAa3HHK 3 5-TH
JIepeB

Jns BU3HA4YEeHHS a0CONIOTHO CyXOi 3€JeHOi MacH OJHOIIOPiTHOTO
HACa/DKEHHS MOXKHA CKOPUCTATHCS MMOKa3HHKaMH, HaBeJeHUMH y pobortax O.
BarkoBcBKOrO, T/Ta:

— HacaJpkeHHs tyOy: S5-piuni — 0,65; 14—15-piuni — 1,46-3,7; 30-piuni —
2,45; 35-40-piuni — 2,72-2,90; 70-piuni — 2,75; 110-piuni — 4,0;

— HaCa/DKCHHs Tieaudii Ta akauii: 5-piuni — 2,11; 10-piuni — 2,2; 28-
piuni — 1,66; 43-piuni — 2,02;

— SUTMHKOBI HacaJuKeHHs: 15-piuni — Oaratopiuna xBos — 1,9 (xBos
MoTOYHOTO poKy — 0,74); 30-piuni — 18,9 (4,45); 80-piuni — 15,7(3,0);

— Haca/pKeHHS cocHH: 29-piuHi — Oararopiuna xBosg — 7,89 (XBos
MOTOYHOTO POKY — 2,17), 56-piuni — 8,5 (2,45), 130-piuni — 3,50(1,20).

JInsi  OpIEHTOBHHX  pO3paxyHKIB  MOXKHAa  TaKOXX  CKOPUCTATHCS
3aJIC)KHOCTSMH, BUBeNeHMMH B. [abeeBuM, sKi XapaKTepH3yHOThb 3B’S30K
(iTomMacu JepeB y COCHOBHX Jicax jicoctemny (Y, 1/ra) 3 Cepe/iHiM BIKOM JIepeB
(X, pokiB):

Cimans: y = 56,5 + 1,38x — 0,011x7
Fimns: y = 0,20 + 6,2x — 0,038x>
CroBOyp: y = -506 + 47,2x — 0,149x
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Kopewi: y =-71,9 = 12,56x — 0,055x"
3aranbHa Maca: y = -512,7 + 67,38x — 0,253x2

Ha migcraBi MOKa3HMKIB 3aracy BOT'KOI MacH JIUCTSI, OTPUMAHHUX 3TiJHO
piBHsAHHS M. Bibiua abo iHIIMX, HABEJICHUX BUIIIE BiAMOBIIHUX 3aJICKHOCTEH, a
TaKOX IMOKA3HHUKIB IO KPOH JIEpeB POOJIATh MEPEXija 10 Kr/ra HacaHKECHHS 1,
KOPHUCTYIOUUCh MUTOMHUMH XapaKTepucTukamu (Ttadut. 4.19), npucTynawTh 10
OILIIHKM CaHITapHO-TITi€HIYHOI XapaKTEPUCTUKU HACAIDKEHb, PE3yNbTaTH SKOI
3aHOCATH y Ta0m. 4.21.

Tabmmwt 4.21. — OniHKa NOTMIMHAHHS Ta BUAUICHHS PCYOBHH JICpPeBaMH

3amac ¢ito-
3aranpHa .
MacH JINCTS, Tlornuuanns, Kr/ra Buninenns, kr/ra
IIOIIA Ha-
Kr/ra
CaJHKEHHS,

®diton- | Boio-

ra Borka | Cyxa | Pb | [Tun | CO, | SO; | O,
LU TH ra

OTtpuMaHi JaHi T03BOJSATH HAOUHO ITPOJAEMOHCTPYBATH HETIPHUITY CTUMICTh
CIaJIFOBAHHSI MTOYKOBKJIOTO JIMCTSI BOCEHH, ITiJl 4ac SKOTO (PaKTUYHO 32 JCKiTbKa
JTHIB TMOBEPTAEThCSl y TOBITPS BENHMKA KUTBKICTh IIKIJJIMBUX PEYOBHH, IO
HAKOMUYYBAJIMCS POCIMHAMY TPOTATOM BCHOTO BEreTaI[iHHOTO TIepiomy.

4.8.5. BuzdHaueHHsI HEOOXiAHOT LNMPUHU LIIYMO3aXMCHOI 3eJIeHO1
CMYTH

3riHO [if04oro y cBiTi Ta B YKpaiHi cTaHIapTy, piBeHb IIyMy, IO
CTBOPIOETHCS aBTOTPAHCIOPTOM (aKyCTHYHA XapaKTEPHUCTHKA) BHU3HAYAETHCS
nmpuOOpOM — IIYMOBUMIpIOBaYeM Ha BiJACTaHi 7 M Bia mepiioi (OJWKHBOI) 10
PO3paxyHKOBOT TOUKH CMYTH TPaHCIIOPTHOT'O MOTOKY.
Xio pobomu ma 3a60aHHs
SIKIIO TaKoTO MPHUCTPOIO HEMAE, TO JUIS HAOIKEHOTO BU3HAYCHHS PiBHS
mWyMy Ha BKasaHiii Bifctani (Y,) MoOxHA CKOpUCTaTHCS (HOPMYIIOIO
OpHaTChKOTO, sIKa BpaxoBye (i3W4HI 3aKOHU TOIIUPEHHS 3BYKOBUX XBHJIb Y
HaBKOJIO3EMHOMY TIPOCTOPI:
Y;=46+11,8 IgN+X,,
ne N — iHTeHCHBHICTh pyXy TPAaHCHOPTHOTO IOTOKY, aBTO/TOJI;
3, — CyMa HOIpPaBOK, IKa BPaXOBY€ BiJIXUJIEHHs YMiB BiJl TUIIOBHX;
IonpaBkK BU3HAYAIOTHCS 3TiAHO HOPMYIIH:
z"nz)(n-"_)(Vi)(i_|—>(TPa
Ze: X, — TIONpaBKa Ha CIIBBiJHOIIEHHS I'POMAJCHKOTO Ta BAHTaXHOI'O
TPAHCIIOPTY B TPAHCIIOPTHOMY TIOTOIII (3MIHIOETHCSI HA +1 16 Ha KOXHI
0% BimxuneHHs Bixg 60%-0ro CIiBBiTHOIICHH!);
X, — TIONpaBKa Ha BiAXWJIECHHS IIBUAKOCTI PyXy (3MiHIO€ThCA Ha +11b
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Ha koxkHi 10% BigxwnenHs Bix 40 kM/pik);
X; — HompaBKa Ha CXuJ1 lopory (3poctae Ha +11b Ha xoxkHi 2% cxuiy
JIOPOTH), MOXKHA BH3HAYHUTH 3a TaOII. 4.22;
Xyp — TIPY HAABHOCTI TPaMBAIO BIIOJOBXK BYJIMIII 115 TIONPABKA CKJIAJIAE

+31b.
Tabnuus 4.22. — [Tonpaska Xj Ha cXui Joporu, 1b
Cxun IMompaBka Xi 3 ypaxyBaHHSM YKJIOHY JOPOTH IPH JAHOMY BHECKY
BIIPOJIOBIK BaHTXXIBOK Ta IPOMAJICLKOTO TPAHCIIOPTY (aBTOOYCH, TpaMBai,
JIOpOTH, TpoieiOycH) y 3aradbHUNA TPAHCIIOPTHHH MOTIK, %
% 0 5 20 30 40 70 100
20 0,5 1,0 1,0 1,0 1,5 1,5 1,5
40 1,0 1,5 2,5 2,5 2,5 3,0 3,0
60 1,0 2,5 3,5 3,5 4,0 4,5 5,0
80 1,5 3,5 4,5 5,0 5,5 6,0 6,5
100 2,0 4,5 6,0 6,5 7,0 7,5 8,0

Jami Tpeba po3paxyBaTH PiBE€Hb IIyMy BiI aBTOMAricTpaii Ha BiICTaHi,
mo Hac nikaBuTh (Y,). Po3paxyHok npoBoxutscs 3a popmyinoro Kaparonina:
Vo=V, =X =X, - X, - X,
ne Y, — piBeHb LIyMy BiJ JUKepelia Ha BiJICTaHi, IO IKaBUTh (N METPIB);
V., — piBeHb IIyMy Ha BiJcTaHi 7 M BiJ axepena;
X, — 3HIKEHHA LIyMy BHACIIJOK IONIMPEHHS 3BYKOBHX XBHJb B
aTMmocdepi;
X, — 3HWXKEHHs IIyMY ITiJT BIZIUBOM 3€MHO{ IIOBEPXHI;
X, — 3HWXKEHHs IyMY ITiJ] BIUTUBOM 3€JIEHUX HACAJKEHb;
X, — edexT nornuHaHHA wWyMy OyaAiBaaAMH (YMOBHO NPUHAMA€EThCS 3a
25 nb).
Hanpuxnazn, wa Bigcranmi 100 m (P,) piBeHb IIyMy 3HM3UTBCS Ha
BEIMYUHY X :
X = 101g(P0o/P7) = 1011g(100/7) =11,5,
ne P —touka B 100 M Bix Jukepena;

P, — Touka B 7 M Big mKepena (ToOTO, HOpMAaTHBHA TOYKA
BHUMIPIOBaHHSI ITyMOBHMIpPIOBAYEM).
X, =KX,

ne K, — xoeQilieHT NOTIMHAHHSA NIyMy, SKHH CKJIamae Uit achaiabTy —
0,9, muts BigKpUTOTO IPYHTY — 1, ;0T Ta3oHy — 1,1.
X; =KX,
ne K, — koebiuieHT 3HM)KEHHS 3BYKOBOi e€Heprii  3eleHUMH
HACa/UKEHHAMH, SKUH cKiamae 1,2 mus cMyrH 3 IBOX PSIIB AEpeB 3
YarapHUKOM CEepPeTHbOT IUTBHOCTI Ta MIMPUHOI0 6 M 1 1,5 — jis Tiel
CMYTH 3 YarapHUKOM 1 JiIepeBaMH, 110 MAlOTh BUCOTY HE MeHIIe 7 M i
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KPOHH SIKHX BKE€ 3MUKHYJIHCS.
JlomycTiMi piBHI IIyMy Ha Pi3HUX TEPUTOPISAX HaBedeH! y Tabumumi 4.33.

Tabnuus 4.33. — JlomycTuMi piBHI IIyMy Ha pi3HHX 33 XapaKTepoM
TEPUTOPIAX

JomyctiuMuii piBeHs mymy, 1b
XapakTep TepuTOpii Bnens Broui
(37:00 10 23:00) | (323:00 mo 7:00)
CeniteOHa 30Ha (U1 PO3MIIIIEHHS 55 45
XKHIOro QOHLY)
30HM MacoBOrO  BIJNIOYMHKY Ta 50 40
TYpPHU3MY
CaHiTapHO-KYpOPTHA 30HA 45 35
3anoBigHUKH 25 20
JKutnoBi OyAMHKH, IO PO3TAIIOBaHI 35 25
N00IH3y TPAHCIIOPTHUX MaricTpaei

3 mpakTHYHUX OOCTaBMH Y TOAMHY «IIK» PIBEHb HIYMY CKJIaJa€e Ha
Bigcrani 7 M (V) Big kpato goporu 6au3bpko 80 ab, a TOMy B HALIOMY HPHKIazi
po3paxoBanwuii piBenb mymy (VY,) ckinane Ha Bigcrani 100 M Bix qoporu:

VYipo=060-11,5-11,58-3,25-25=17,75 nb.

Otpumana Benuuuna (17,75 nb) He mepeOimblye Ha BKa3aHiid BigcTaHi
JIOTTyCTHUMUH y JICHHI YacH piBeHb myMy (35 n1b) mo0nu3y »KHUTIOBUX Oy IHUHKIB.

VY OpoTHASKHOMY BHNAAKY Pe3yJbTaTH PO3PAXyHKIB MOXKYTh CITY>KHTH
MiJICTaBOIO JJIsl PUIHSTTS PillIeHb MIOJI0 O3€JICHEHHS TEPUTOPIi Ta iH.

XapakTepuCTUKH,  HEOOXigHI AN pO3PaxyHKIB  MICTATbCH Y
BHUILCHABEICHHX TAOIUIIIX

Pospaxyiite piBeHb myMy Oins Bamoro OyIMHKY Ta 3iCTaBTe 3
JOIyCTUMHUM PiBHEM IIIyMy, IO HaBeACHMH y Tabmumi 4.33.

4.8.6. BuzHaueHHs penpoOAyKTHUBHOI 31aTHOCTI TepUTOPil

Ilin penpoIyKTUBHOIO 3IaTHICTIO TEPUTOPil PO3YyMiIOTh 3MATHICTH OO
BiATBOPEHHSI OCHOBHMX €JIEMEHTIB NMPHUPOIHOTO CEPENOBUILNA — aTMOC(HEPHOro
KHCHIO, BOJH, IPYHTOBOTO 1 pPOCIMHHOTO IIOKPUTTS Ta IHIIMX PpECypciB
Giocthepu.

Xio pobomu ma 3aedanns

PenpomykTHBHA 3IaTHICTH TEPHTOpPii BH3HAUAETHCA HA MIACTAaBI TAaKUX
XapaKTePHUCTHK.

1. BinTBOpeHHS KUCHIO POCITHHHHUM ITOKPHTTAM:

.= SCTK,,
ne I, — MpOIYKTHBHICTh TEPUTOPIi IO KHCHIO, T;
C — mopiuHe BUPOOHMUTBO (iTOMacH MJaHUM  POCIUHHHUM

yIrpylyBaHHSIM, T/ra (IIOpiYHE BUPOOHMIITBO KHUCHIO OPIEHTOBAHO
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npuiiMaloTe, T/Ta: 3mimanuit jgic — 10-15, mamms — 5-6, noOpe
o3enenene micto — 0,8—1,0, macoswuie — 4-5);
T — TepuTopis, O IOKPUTA POCIUHHICTIO, T'a;
K; — koedimieHT mnepexomy Bix 01070riyHOI TPOAYKTUBHOCTI [0
BUTBHOT'O KUCHIO, TOpiBHIOE 1,45.

2. BinTBOopeHHS BOAHUX PECYPCiB:

I, =2TLK,,
3
ne I1; — 3a0e3neueHHs TepUTOpPii BOAHUMHU PECypcaMu, M;
T — rtepuropis, ska 3affHATa JUITHKAMH 3 HEBHHM MOJYJEM

TIOBEPXHEBOTO CTOKY, Ta;
L — MOZyJIb IOBEPXHEBOTO CTOKY AaHOI JiTAHKH TePHTOPIL, 11/M;
K, — xoediumienT HepiBHOMIpHOCTI (Y 3aJIe)KHOCTI BiJi KOHKPETHUX
YMOB MICIIEBOCTI BiH KOJTUBa€eThCs y Mexax 0,1-1,0).

ono mim3eMHHX BOA, TO PO3PaxXyHOK BOJI03a0E3MEYEHOCTI TEPUTOPIi
IIPOBOJIATE AHAIOTIYHO 3 ypaxyBaHHIM KoeirieHTiB (inbTpamnii Ta MOXKINBOTO
BiOOpY BOIH 3 MiI3EMHUX JKEPe.

PiBeHp €KOJIOTIYHOrO HaBaHTaKEHHS (A) Ha BOJOTEYII0 IPHHMAETHCS
pIBHAM BIZHOCHIH BHTpaTi 3a0pyZHEHHMX CTOKiB (q) Ta MiHIMaIbHIH
cepenHboMicsiuHiId BuTpati Boau y piuni (Q) nmpu 95%-Hil 3abe3neueHocCT,
TOOTO Y MaJIOBO/IHI POKH, BUPAKEHOMY Y BiJICOTKaX:

4=4 100,
0

3HaveHHs IbOTO TMOKa3HUKA BKa3ye Ha piBeHb (CTYIIHB) 3a0pyJHEHHS
BOJIHOTO 00’€KTY CTIYHHUMHU BOJaMH. JIJisl IbOTO BUKOPUCTOBYIOTh TaKy HIKATY:

— nomyctumuii pisens — < 0,1;

— migBuieHui pisens — 0,1-0,5;

— BUcokui piBenb — 0,5-1,0;

— nye Bucokwii piserb — 1,0—10,0;

— nyxe HeOe3meuHui pisens — > 10,0.

4.8.7. BuzHaueHHsI eKOJIOTiYHOi EMHOCTi TepuTOPii

IToka3HUK  EeKOJOTiYHOI E€MHOCTI  TEpUTOpil BH3HAYAETHCS  TIPH
MPOCKTYBaHHI (CKJIaJaHHI CXeM) palOHHOTrO ILUIAHYBaHHS, HPUMICBKHX Ta
3€JICHUX 30H, 10 BXOMAATH 0 CKJIaJy TeHepalbHUX IUIaHIB HACCICHUX MyHKTIB
a00 BUKOHYIOThCSI CAMOCTIHHO, a TaKOX IMpPH NMPOCKTYBaHHI (CKJIalaHHI CXeM)
PO3BUTKY Ta pO3MIIICHHS BUPOOHUYUX CHIL.

IToxa3Huk ekomoridyHoi eMHOCTI Tepuropii iHTerpye (00’emnye) y coOi
MOKA3HHUKN JieMorpadigHoi eMHOCTI TepUTOopii (MakCHMalbHA KiTbKIiCTh XKUTENIB
paiioHy abo perioHy, ska MOXXe OyTH pO3MillleHa Ha TEPUTOpii 32 YMOBH
3a0e3MeYCHHs] HACEJCHHS HEOOXIMHUMH TOBCSIKICHHAMH TOTpedamu  3a
PaxyHOK TYTEIIHIX pecypciB MpH YMOBI 30epeKeHHs €KOJIOTIYHOI PIBHOBAru) Ta
PENpPOYKTUBHOI €MHOCTI (3aTHICTh /O BiITBOPEHHSI Ta CaMOBiTHOBIICHHS)
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TepuTOpii, fKka BKIIOYAE ONTHMAJbHI MapaMeTpH BOJHHX, 3EMETbHUX,
POCIIMHHHX 1 TRAPHHHHUX PECYPCIB.
InrerpanbHuil Noka3HUK AeMorpadiuHoi €eMHOCTI TEPUTOPIT MpUMa€EThCs
10 HafiMEHIIOMY 3HAYEHHIO NTPUBEACHUX HMKUEe YACTKOBHUX XapaKTEPUCTHUK (Bix
My o [e).
Xio pobomu ma 3asdanns
JdemorpagiuHa €MHICTh TEpUTOPii (BU3HAYAECTHCS TOJOBHUM YHHOM IS
THUX BHIIQJIKIB, KOJH TEPCHEKTHBHA IIUIBHICTh HACENEHHS IepeBuIryd> 50-60
0Ci6/kM”), BHXOIUH i3 HACTYITHOTO:
1. HasBHicTe TepuTOpiil, NPUIATHUX JUII MPOMHCIOBOTO 1 IUBIIBHOIO
oyniBauITBa ([1)). BusHauaeThest 32 hopMyIioro:
II] = T]]OOO/H,
ne JI; — yactkoBa geMorpadiuHa eMHICTh TEpUTOpii, OCi0;
T, — Tepuropii, 1110 OTPUMAaIT HAWOLIBII BUCOKI OLIIHKK O 0ajax, ra;
H - opienToBHa motpeba y tepuropii 1000 MemIkaHiB y 3a1€KHOCTI
BiJl XapakTepy BUpOOHNUOI Oa3u paifoHy, BoHa ckiagae 20-30 ra.
2. HasBHicTh pecypciB noBepxaeBux () ta mimsemuux Box ([3). Hdus
MIOBEPXHEBUX BOJ PO3PAXYHOK BEAYTH 33 (POPMYIIO0:
I, =XPK1000/P,
ne I, — yactkoBa geMorpadiuHa eMHICTh TEpUTOPIi 0Ci0;
YP — cyma BUTpar BOAM y BOJOTOKax INpH BXOJi y paiioH (perioH),
M/100y (Y pO3paxyHOK TPHIIMAIOTECS PIYKH 3 BHTPATAMH BOIH HE
meniue 0,3 M° /c);
P — HopmaTuBHa Bojo3abesnedenicts 1000 Memkanmis, M /100y (y
3JI@KHOCTI BiJ XapakTepy IPOTHO30BAHOTO PO3BUTKY paioHY
npuiitMaeThes Big 1000 10 2000 M°/106Y);
K — xoediuieHt, skuii BpaxoBy€e HEOOXiIHICTb PO30aBICHHS CTIUHHX
BoJ (Ha piukax miBmeHHoOro ctoky K = 0,25, miBHiuHOTO cTOKY — K =
0,1).
Jiis mig3eMHNX BOJ pO3paxyHOK BEAYThH 3a POPMYJIOLO:
J5 =XET, 1000/P,,
ne 13— qacTkoBa nemMorpadidaa eMHICTh TepHUTOPIi, 0Ci0;
YE — eKcIuTyaTamiifHui MOy b Mi3EMHOTO CTOKY, M*/100Yy Ta;
T, — Tepuropis paiiony, ra;
P, — cneuianbHuii HopMatuB Bopo3adesneueHHs 1000 memkanuis, 40
M°/100y.
Jlisi BUKOHAHHS TMEBHUX 3aBJAaHb BOJHHUHM MOTEHLIan TEPUTOPii MoxKe
OyTn OIliHEHWH BOAHICTIO SK pecypc CHCTEMH Bopo3adesnedeHHs, abo
CYIOXITHICTBIO — SIK pecypc TPaHCHOPTHOI CUCTEMH, a00 MBHUIKICTIO TEii — SIK
TipOeHepreTHIHMI pecypc Ta iH.
3. HasBuicte pekpeaniiinnx pecypcis (s Tta [ls). OpieHTOBHO
NpUIMAaEThCS, 10 YUCENIBHICTh BiIIOYMBAIOUUX JIIOAEH (PEKpeaHTIB) y JITHIN
ce30H cknanae 40% HaceneHHs paiioHy.
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Jnst MiciieBOCTi 3 MOMIPHUM KIIiMaTtoM (JTicoBa Ta JIICOCTEIOBAa 30HM)
YHCETBHICTh PEKPEaHTIB PO3MOMIISIETECS TAKUM YHHOM: Y Jici — 75%, y Boan —
25%. B paiioHax 3 >KapKHM Ta CyXHUM KJIiMaToM — BianoBigHo 25% ta 75%.

Bkazani HOpMaTMBH MOXYTh OYTH BIJKOPEKTOBaHI 3 ypaxXyBaHHSIM
KOHKPETHUX OCOOJIMBOCTEH OpraHi3allii BiAMOYNHKY.

€MHICTH TEpUTOpii MO yMOBax OpraHiszamii BIINOYMHKY B JIici
BH3HAYAETHCS 32 POPMYJIOIO:

Js=T,JTK'1000/100H'M,

ne JI,—dactkoBa nreMorpadidHa eMHICTh TEpHTODIi, 0ci0;
T, — Teputopis paiiony, ra;
JI — micucTicts paiiony, %,
K — xoeoinienT, 1110 BpaxoBye HEOOXIAHICTh OpraHizauii 3eJIeHUX 30H
MicT (cepemHe 3HaueHHs K Juisi momipHOro KiiMary, B T.4. JUIsS
MiBHIYHOT yacTHU Ykpainm — 0,5, mis iHmmx paiioniB K moxe
CYTTEBO 3MiHIOBATHC);
H - opiearoBHmit HopMaruB mnoTpeOu 1000 MemkaHIiB Yy
peKpeamiiHuX ~ TepUTOpisiX (MpH  CEepefHbOMY  JOIYCTHMOMY
pekpearnifHoMy HaBaHTa)XXEHHI 5 0ci0/ra jicy el HopMaTHB CKiIajae 2
KM*, Y IHIIUX BUTAJIKAaX BiH 1HIIHH);
M — koedilieHT, 0 BpaxOBY€E PO3MOIIICHHS BiAMOYHBAIOYUX Y Jici
Ta y Boau (A1 paiioHiB 3 moMipHuM kiimarom M = 0,3, 3 xapkum
kimimaTtoM — M = 0,1).

€MHICTE TepuTopii mO JaHOMYy (PaKTOPy MOXHA  BH3HAUHTH,
BUKOpHCTOBYt0uH 3amicTe T, Ta JI 3nauenns T, — BenInuuHYy TEpHUTOPIH,
BiTHECEHHUX 3TiTHO KOMIUIEKCHOI OIIHKK IO KAaTeropili «CIpUSATIUBI» Ta
«0OMEXEHO CIIPUSTINBI» IT0 YMOBaX OpraHi3alil BiAMOYHHKY.

€mHicTh TepuTopii MO yMOBax oOprasizauii BiANOYMHKY Yy BOAHM
BH3HAYAETHC 32 POPMYJIOIO:

s =2BC1000/0,5M,,
ne s — yacTkoBa geMorpadivyHa eMHICTh TEPUTOPIi, 0Ci0;
B — npoTsHKHICT BOIOTOKIB, IPUAATHAX AJISI KYTaHHS, KM;
C — xoe(illieHT, MO BpaxoBye MOXIMBICTh OpraHizamii IIkiB (y
paiionax JticoBoi Ta JicoctenoBoi 30H C = 0,5, crenoBoi — C = 0,3);
0,5 — opieHToBHHIT HOopMaTuB notpedu 1000 MemKaHLIB y IUIDKaX,

KM;
M, — koedili€eHT, 10 BpaXOBY€e PO3MOJIICHHS BiAMOYUBAOYUX Y Jici
Ta y Boau (mns paiioHiB 3 momipHuM Kiimatom M; = 0,1-0,15, 3

JKapkuM Ta cyxuM — M; = 0,3-0,4).

PexpeariifHa €eMHICT BOAHHX 00 €KTiB MOXe OyTH OIliHEHAa TaKOX 3a
JIOTIOMOTOI0  KOMIUIEKCHOTO ToKa3HuKa (R), sgkmif  po3paxoByeTscs — 3a
PIBHSHHAM:

R=@3L,+2L,+ 1,5L; + P, + P,) K/F,
ne L — noxxuHa OeperoBoi JiiHii 03ep Ta BOJOCXOBHILL, KM;
L, — noBxuHa GeperoBoi JiHiT piYKH MIUPUHOKO > § M, KM;
L; — moBxuHa GeperoBoi JiHiT piYKH MUPUHOIO < § M, KM;
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P, — mromra o3ep Ta BOJOCXOBHII, BiTHECEHA 0 PO3IIISTHYTOI JUITHKH
TepuTopii Ha KapTi (MacmTa6 1:50000; insuku 18 km?), %;

P, — BigHOCHA 1101112 PIYKK HIMPHUHOIO > 8M, %0;

F — mioma AiasHKH (MPSIMOKYTHHK Ha KapTi), KM’

K =N; /10 — knimMaTiuHuii KoeilieHT;

N; — 4ncio IHIB Ha piK i3 CEPEAHBOI0 TEMIIEPATYPOIO MOBITPS BHUILE
10°C.

IneansHUMM yMoOBaMH JUIL PO3BUTKY peKpeamii Ha BOJHHX 00 €KTax
BBaXKalOTbCA YMOBU Ipu R > 63; ontumansHumu — npu R = 45-62; Buie
cepenHix — npu R = 28-44; cepennimu — ipu R = 13-27; HmK4e cepeaHix — Npu
R =7-12; weniaxoasummu — npu R = 0-6.

4. HasBHICTb YMOB JUIsl OpraHizauii NPUMICHKOI CIJIbCBKOTOCHOAapChKOT
6a3u (). Jemorpadiuna €eMHICTh TEpUTOpPIl 3 ypaxyBaHHSM MOXKITUBOCTEH
BUJIUUICHHST 3€MeNb Ui Oprasizaiii NPUMICBKOrO CIJIBCBKOIO T'OCHOJApCTBA
BU3HAYAETHCS 32 (OPMYJIIOIO:

He =T, E'1000/11,

ne g — 9acTkoBa remMorpadidyHa €MHICTh TepHUTOpii, 0cio;

T, — TepuTopii, 0 BKITFOYEHI 11O pe3yIbTaTaM KOMIUIEKCHOI OIIHKH 710
KaTeropii «CHpUsATIMBI» Ta «OOMEKEHO CHPUSTIMBI» VI CUTLCHKOTO
rOCIOAAPCTBA, I'a;

E — xoedimieHT, 1O BpaxoBye€ MOMJIHMBICTb BHKOPHCTaHHS
CLIIBCHKOTOCTIOIaPCHKUX 3eMeb IMiJ MPUMICBEKY 0a3y (BiH 3MiHIOEThCS
y 3aleXHOCTI Bl KOHKpeTHHX yMmiB y Mmexax 0,1-1,0; y paifomax
VYkpainu yacto ckinagae 0,25-0,4);

IT — opieHTOBHMI MOKa3HUK, MO BinbOuBae morpedy 1000 mMemxkaHIiB
palioHy B 3eMJIIX IPUMICBKOI CITBCBKOTOCHOMAPCHKOI 0as3m, ra
(KonMBaETHCS y LIMPOKUX MeXax, dacTime 3a Bce Bix 500 ra no 1000
ra B 3aJIS)KHOCTI BiJl arpO€KOHOMIYHOT XapaKTepPUCTUKU TEPUTOPIT).

Po3zpaxyiiTe ekoJoriyHy €MHICTH TepuTopii Micta JIHimponeTpoBchbka
(abo Oyab-KOro IHIIOrO MICTa 3a BKa3iBKOIO BHKJIa/a4a) Ta 3po0iTh BiAMOBIIHI
BUCHOBKH.

4.8.8. BuzHaueHHs1 MOP(]0JIOTiYHOTO CKJIAAY TBEPAUX MOOYTOBUX
BiTxoaiB

Teepni moOyToOBi Bimxoam — mnpenmern abo TOBapHW, SKi BTPaTHIN
CTIOXKHBYI BIIACTHBOCT. TBepai mMoOyTOBI BiIXOAM MOALIAIOTHECS HA OioNOTidUHI
TBEpIi BIIXOIM Ta TMOOYTOBE CMITTS (HEOI1OJOTiUHI TBEpJi BIAXOIHM IITYIHOTO
abo mpupogHOro mnoxo/pkeHHs). IIopiyHO KUTBKICTH TBEpAMX IMOOYTOBHX
BiZIXOMiB 3pocTae mpubin3Ho Ha 3%. Taki BiX0J¥ MOKHA MiJMIBATH YTUTi3aIli1
Ta 4acTKOBiH mepepoOili 3a yMOBH iX MOTIEPETHBOTO COPTYBAHHS.

Xio pobomu ma 3aedanns

Jlis TIpOBEICHHS EKCIEPUMEHTY MOTPIOHO 5 TOJIETUICHOBUX IAKETIB

00’emom 20-30 1.
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TBepai moOyTOBI BiIX0IM 30MPAIOTHCS MO PO3ITBHIIN CXeMi:

—nakeT Ne 1 — makynarypa (Terpanak y naket Ne 5);

—nakeT Ne 2 — ckioTapa i cki1o0ii;

—nakeT Ne 3 — rutacTmaca BCiX BUJIB (B TOMY YHCITI MAKETH 1 OOTOPTKH);

— nakeT Ne 4 — meTaneBi npeaMeTH;

—nakeT Ne 5 — Bci iHII BigAX01u (B OCHOBHOMY Xap4oBi).

1. ITaketn Ne 1-4 mamoBHIOBaTH 57 IHIB, IICIIS YOTO 3BAKHTH KOXKEH.
IMaker Ne 5 BakHTH WIOAHS, BH3HAYAIOUM MPHPICT Bard, IO 3aBEPIICHHIO
eKCIICPIMEHTY yCEepeIHeHy HOTro Bary MOMHOXKHUTH Ha KUIBKICTh JHIB, IPOTATOM
SIKAX 30WUPAITICH 1HIII BiJIXO/H.

2. Ilotim maketn Ne 1-4 TiCHO NMPUCTaBHTH OJHH JO OXHOTO i 3aMipsTH
3arayibHi po3Mipu Juis BU3HaueHHs 00’eMy. Jlo 1mporo o0’emy nomatu 00’em
HaKOMWUYEHUX (BUKHHYTHX) BIIXOIB 3 makety Ne 5.

3. 3anoBHUTH Tabm. 4.34.

Tabmuist 4.34. — [laHi BUMipIOBaHb

Kinbkicts ITepiox Maca 3aranbHUi
Tun BigxomiB | 4ieHIB ¢ciM’1 | HaKOIMHYEHHSA, | KOMIIOHECHTIB, 06’eM, M’
N 1o, t kr, M \
TTaker Ne 1 M, =
(MakynaTypa)
ITaker Ne 2 M, =
(ckI10)
ITaket Ne 3 M; =
(T1acTHK)
TTaker Ne 4 M, =
(metanm)
ITaker Ne 5 M;s=
(iH1mi)

4. PospaxyBarm 3arampHy Macy TBEpAHUX MOOYTOBHX BIiIXOMIB,
HAKONMYEHHUX 3a Iepiof eKCIepUMEeHTy, i Macy MoOyTOBHX BimxoniB Ha |
moauny 3a 30 aHiB:

M=M; +M,+M;+ M4+ Ms
5. Po3paxyBaTH rycTHHY OOYTOBHX BiXO/IiB:
p=M/V
6. Po3paxyBaTu muTOMY KiJIbKICTh TBEPAUX MOOYTOBUX BiJIXO/IB:
— y M/407. 33 MicsIb:

V
k, =30-——
N -t
— KI/40J1. Ha MICSIb (3araJIbHY 1 JJ11 KO)KHOTO KOMIIOHEHTY):
M
k,=30-——
N -t

7. Po3paxyBaTi MacoOBHI BMIiCT KOXKHOTO KOMITIOHEHTY.
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8. Pesynbrarn po3paxyHkiB Tabu. 4.35.

Tabuunst 4.35. — Po3paxyHOK BMiCTy BTOPCUPOBUHHU

TTuroma KiJIBKICTH

3aranpHa I'yctuna . . Bwmict
. . BiIXOIiB
Tun Maca BiIXO/IiB, 3 KOMITOHEHTY
. . . . 3 M /490J1. 3a | KI/401. 3a .
BigxomiB BiIXOiB, KI/M . . y BiIX0J1ax,
MiCSIb MICSIIb o
kr, M p %
] k,

Makynatypa
Cxi1o
IInactmaca
Metanu
Trmmi

4.8.9. lonaTkoBi NUTaHHA 10 J1a00pPATOPHUX POOIT

. JlaiiTe IOHATTS «CKOJIOTis JIFOIHHI»?
. IIlo Take — abioTuyHi (akTOpU cepenoBUma?
. Jlaiite moHATTS «J1iTochepar?
. Illo Take — exookcumanTu?
. SIKi MIKi MBI pEYOBUHU BiTHOCSTH 10 CYMEPEKOOKCUIAHTIB?
. lITo Take — GioTnyHi pakropu cepenoBuia?
. lITo Take — anTponorexHi ¢pakropu ?
. [lepeniunTe ekonoriuHi GaxToOp HABKOJIMIIHHOTO CEPEIOBUILA.

9. HasBiTp mpuKIaaun MpSIMUX HETaTHBHUX BIUITMBIB aHTPOIOT€HHHX
(baxTOpiB Ha HABKOJIMIIHE CEPEAOBHILE.

10. Ha3BiTh TNpHKIAIW HETATHBHUX HENPSMHX BIUTUBIB aHTPOIIOTCHHHUX
(haxTOpiB Ha HABKOIHIITHE CEPEIOBHIIIC.

11. SIki MIKiAIMBI Ta34 MIiCTATBCS Y BUXJIOMMHUX ra3axX aBTOMOO1TiB?

12. SIxi opraHiuHi PO3YMHHMKM BHSBJSIIOTH OTPYHHY Ail0 Ha OpraHizMm
moauHu?

13. Ha3BiTh OCHOBHI €KOOKCHAAHTH HABKOJIHMIIHHOTO CEPEAOBHUIIIA.

14. Illo Take GioreHHi peuOBHHU?

15. Ha3BiTh MakpoeIEeMEHTH, CIIOXKUBAHI JIFOIIHOIO.

16. CKiIBKH TpaMiB MaKpOEJICMEHTIB CIIOXKUBAE JIFOIUHA Y 100y ?

17. CKiITBKY TpaMiB MIKpOEGIEMEHTIB CIIOXKHBAE JIFOANHA Y 100y ?

18. Ha3BiTh MiKpOEIEMEHTH, CIIO’KUBAHI JIIOJJUHOIO.

19. o Taxe 310pOB'st JIFOUHH?

20. Illo BUKOPUCTOBYIOTH JUIS OLIHKH 3JIOPOB'S JIOAWHU Yy MEIAMKO-
010JIOTTYHHX JTOCIIIKEHHIX?

0 1O\ L AW~
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4.9. 3apadi Ta BIPaBH 32 TEMOIO
«ExoJorist BeJJMKOro Micta»

BukopucToByrOUM 3HaHHS, OJEpXKaHi Ha JEKIIHHOMY Kypci Ta mpH
CaMOCTIHHOMY BHBYEHHI T€M 32 PEKOMEHIOBAHOIO JTEpaTyporo, naiire
BIJIOBII HA TUTAHHS:

1. Hait6inbmm ypbaHi3oBaHa KpaiHa CBITY:

a) Himeuunna;

0) CILIA;

B) Pocis;

r) BenukoOpurasisi.

2. Haii0inbIr aHTpOIIOreHHE HaBaHTaKEHHSI (Cepel KpaiH CBITY) 3a3Ha€:
a) Iumis;
6) Himeuunna;
B) BemnxoOpuranis;
r) SnoHis.

3. Hackinbky aHTpONIOT€HHE HABAaHTAXXEHHS Ha Oiocdepy y KOKHilM KpaiHi
MIEPEBHUIIY€ aHTPOIIOTCHHE HABAaHTAXXCHHS Ha Oiocdepy BChOTro JIIOACTBA:
a) Himeuunna; 1-y 16 pas;

6) Slnonis; 2 —y 14,5 pas;
B) Kuraii; 3 —y 2 pasy;
r) Pocis. 4 — meHI HiX y 1 pa3s.

4. Haii6inbIa miTbHiCTh HACETICHHS Y THC. YOJIOBIK Ha | KM’ B:
a) Momnpeai,
6) Mockai;
B) Tokio;
r) Bepmini.

5. HaliOib 1A MeTaroJic CBiTy:
a) Mexiko;
6) Tokio-Moxorama;
B) Benukuii bombOeii;
r) Pio-nme-XKaneiipo.

6. Jlo mouarky 1990-x pp. y MiCTaxX IpOKUBAIO:
a) 10 % HaceneHHS MIIaHETH;
6) 25 % HaceyleHHS IJIAaHETH;
B) 50 % HaceyleHHS IJIaHETH;
r) 70 % HaceJileHHS MJIAaHETH.
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mIo:

7. Micbka eKOCHCTeMa BiPi3HAETHCS BiJ] €KOCHCTEMH IIEPEAMICTS THM,

a) y MicTax IIUIBHICTh MOMYJALiN ycixX ii MEIIKaHIIB HIPKYa, HDK Y
MIEPEIMICTSX;

0) y micTax Kpalie pO3BHHEHUH IPYHTOBHIA TTOKPUB;

B) y Micrax OaraTiie BHJOBHMH CKJIaJ TBapUHHOTO CBITYy, HIK Y
MepeIMICTSX;

I) MiCbKe€ TIPHPOAHE cepeloBUIle 30iHEHe BUIAMH JKUBUX
OpraHi3MiB, OJHAK MIUIPHICT JESKUX 3 HHX BHIIA, HIXK Y
MePeAMICTSIX.

8. Benuki mpoMHCIIOBI LIEHTPH BiIpPI3HAIOTbCA BiJl CBOIX MEPEIMICTH Yy

KJIIMaTHYHOMY BiJIHOILIICHHI i 32 TOTOJJHMX YMOB THUM, II[0:

a) JIITHIX OMaJiB BUMAA€ MEHIIIE, HIK Y IEPEAMICTSIX;

0) TemmepaTypa BIITKY BUIIA, HDK y IEPEAMICTSX;

B) TeMIeparypa B3UMKY HIKYa, HDK Y ITepeAMICTIIX;

I) IPOTATOM pOKY COHSYHMX JHIB HaJ MICTOM OuIbINe, HIX Yy
MePeMICTSIX.

9. IleHTp BEIMKOrO MPOMHCIOBOTO MiCTa BiJIPi3HAETHCS HACTYIHUMH

0COOJIMBOCTSIMH:

a) 30LIBLIYETHCS COHSYHA paliallist i KibKiCTh MPSIYHUX JIHIB;

0) 3MCHIIYeTBhCS COHSAYHA pafiamis 1 30LIBIIYETBCS KIIBKICTH
MpPSYHUX JTHIB;

B) COHSYHA pajiallisi HE 3MIHIOETHCS, ajie 3MEHINYETHCS KUIBKICTB
MpSIYHUX [HIB,;

I) COHsAYHA pafiamis 30UIBIIYEThCS, aje 3MEHIINYEThCS KIUIbKICTh
MpSIYHUX JHIB.

10. Micbkwii myM cTa€ HeOE3MEeYHUM 1 OUTBII HECTEPITHUM IS JIF0/IeH 3a

HACTYIHUX ITapaMeTpiB:

a) 25 nb;

6) 40-50 nb;
B) 110-120 nb;
r) 150 nb.

11. 3HaiifiTh BIAMOBIAHICTE MK JDKEPEIOM LIYMy 1 HOTrO UIYMOBHM

BILTUBOM:

a) TKAIbKUH BEpCTaT, pOK-My3HuKa, yaap rpomy; 1 —50 nb;

0) HOpMalbHA CIOKil{Ha pO3MOBa y KiMHATI; 2—-70 nb;
B) METpO, MiBICHUN MOTOp, Kocapka Juis ra3oHiB; 3 — 120 ab;
T') NHIOCOC, TENEBI30p, APYKAPChKa MaIlIMHKA. 4—-100 nb.

12. T'ostoBHi 3a0py/qHIOBaYi MOBITPS Y MiCTax:

a) JIerka MPOMHCIIOBICTb 1 XJ11003aBOAM;
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0) pi3HI XapuoBi KOMOIHATH 1 pyKapHi;
B) €HEpreTHKa i TPaHCHOpT;
I) ycTaHOBH 1oOyTy i OyniBenbHI KOMOIHATH.

13. PekpealtliiiHi CHCTEMH MiCBKOT'O CEpEOBUINA — I1E:

a) MOTEHUIMHI CHCTEMH MOXJINBOI 3a0yI0BH TEPHUTOPII, IO MyCTYE;

0) Te X, mIo 1 pyAepabHi CHCTEMU;

B) CHCTEMH, IIOB'A3aHI 3 MICIAMH NpHitMaHHA DXi (pecTopanu, kade i
iH.);

I') CHCTEMH TEPHTOPIaNbHOI OpraHizalii BiAIOYHHKY.

14. PocnuHu y MicTax yepe3 3aCTOCYBaHHS B OCIHHbO-3UMOBHUI Iepiof

BEIMKOI KUIBKOCTI comi (Ui 3aXUCTY JKUTEINIB BiJi TPABMATH3MY) CTPAXKAAIOTh

Bix:

a) HAJJHIIKY BOIH, IO PO3UYMHSIE Cillb;

0) BOJHOTO TOJIOAYBaHHS, BHUKIMKAHOTO TIMEPTOHIYHIM pPO3UUHOM
COJICH y TPYHTI;

B) HeperpiBy IPyHTY (CLIb K aHTH(DPU3);

r) XOJIOMAY, BUKINKAHOTO NMEPEOXOIOIKECHHIM IPYHTY.

15. HaiiBax/WBIIIOW 1 OCHOBHOI MPHYHHOIO JITHHOTO JIMCTONMATY Y

MICTaxX € BUCOKHH BMICT Y MOBITPi:

a) MeTaHy;
0) wamHOTrO rasy;
B) CBUHIIIO;
r) xJjopy i ¢propy.

16. Y Mexax BEIMKHX MIPOMHCIOBHX MIiCT HE PEKOMEHIYEThCS:

a) BUPOIIYBaTH KBITKOBY p0O3Cajly i BUCA/IXKYBATH JIiC;

0) 30upaTH JIIKAPCHKI POCIMHU 1 BHPOLIYBATH TOPOAMHY IS
IPOJAXKY;

B) 3aiiMaTHCs pO3BEIECHHAM IpHOiB;

T) 3aifMaTHCs PO3BEICHHIM CBHHEH Ha CBHHO(EpMax.

17. KapcroBi mpoBaiu 1 OCiJaHHS HTIB y MicTax 3000B's13aHi CBOIM
Yy y

MIOXOJKEHHSM Yy IIEpULy Yepry:

a) TAaJiHHIO PiBHS IPYHTOBUX BOJI;

0) CHJIBHHM 3JIMBOBHM JIOLI[AM;

B) BiOparlil aBTOTpaHCIIOPTY i METPO;
T) Ba3i MiCBKHUX OyHiBEIb.

18. KommiekcHa €KOJI0ro-coliajlbHO-eKOHOMIUHa rajy3b 3HaHb, 1€ BCl

colliajbHi, E€KOHOMIYHI Ta MNPHUPOAHI YMOBH PO3IJISIIAIOTHCS SIK OIHAKOBO
BXUIMBI CKJIQJIOBI CEPEIOBUIIA JKUTTS JIIOAMHU, IO 3a0e3MevyroTh pi3Hi
CTOPOHHU #oro notpedu, — 1e:
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a) eKOJIOTs JIFOINHU;
0) XiMi4Ha €KOJIOT'Is;
B) COILliaJIbHA €KOJIOTis;
T') IPUKJIAHA €KOJIOT s

19. KommiiekcHa AMCHMIUTIHA, IO AOCTIIKYE BCIO CYKYIHICTh XiMiYHHX
3B’SI3KiB y *KHBIill MPUPOI Ta iX XIMIUHY B3a€EMOJIiI0, TIOB’SI3aHY 3 KHUTTSIM, — IIe:
a) eKOJIOTs JIFOIUHU;
0) XiMiuHa €KOJIOTis;
B) COIliaJIbHA €KOJIOTis;
T') IPUKIJIaIHA EKOJIOTIs.

20. 310pOB’s JOJUHA — LIE:
a) cTaH MOBHOTO (hi3MYHOTO, TyXOBHOT'O Ta COLIIABHOTO 100pO0yTY;
0) BizcyTHICTH XBOp0OO 200 Pi3nuHHX nedeKTiB;
B) CTaH HOBHOTO (hi3HYHOTO, JyXOBHOTO Ta COLIaIBHOIO K0OpOOYyTY, a
TaKOX BIJICYTHICTH XBOpOO a00 (i3MIHNX Ne(eKTiB;
T') BIpHHX BiIOBi/ieH HeMae.

21. IleHnTpanbHuii OJIOK aHTPOMOCKOCHUCTEMH — 11€:
a) MpUpoJIa;
0) rocnoapcTBo;
B) HACEJICHHS;
T) JIFOICBKE CYCIILIBCTBO.

22. OneprxaHHs 3aBJaHb HAa IIPOTHO3 Ta PO3POOKA TEOPETHYHOI KOHIIETIIIIT
JIOCITIKEHHS — [1e €Tall COLIaJIbHOrO MPOTHO3Y, III0 HAa3HBAETHCS:
a) MepeIpPOrHO30BaHOI0 OPIEHTAIIIEN;
0) MPOrHOCTUYHUM MOJICITFOBAHHSM;
B) aHKCTYBaHHSM;
T) Bepudikaliero.

23. [eBHa cTaNiCTh BHYTPINTHHOTO CEPEIOBHIIA OPTaHi3MY, IO SBISIETHCSI
OJTHIEIO 3 BAXIMBININX BJIACTUBOCTEH KHBOTO, — IE:
a) roMeocTas;
0) KOMIICHCATOPHI MEXaHi3MH;
B) aJlanTailis;
T') BipHO{ BiJINIOBIiJli HEMAE.

24. AnanTuBHI peaxiiii, 0 HampaBJeHI Ha yCyHEHHS abo mociaOieHHs
(GYHKIIOHATBHUX 3CYBIB y OpraHi3Mi, IO BUKIHKAaHI HeaJIeKBaTHUMHU
(akTOpaMu cepesioBHIIa, — IE:

a) romMeocTas;
0) KOMIICHCATOPHI MEXaHi3MH;
B) aJianTartisi;

154



T) BipHOI BiATIOBiI HEMaE.

25. Peani3yeTbcss Maibbke MUTTEBO Ta BUPAXAETbCA y MiABUINEHHI a0bo
3HIDKEHHI aKTHUBHOCTI (pepMeHTIB 0e3 3MiH 3araJlbHOro 4Mcia iX MOJEKYyJd —

KOHIeHTpalii pepMeHTHOTro OINIKY Y KIIITHHI — pEeryJIlOBaHHS:
a) TePMIHOBE;
0) XpoHiuHe;
B) LICHTPAJIbHE;
T) BipHOT BIATIOBii HEMaE.

26. PerymoBaHHS HEpPBOBOI Ta CHJIOKPHHHOI CHCTeMH OOMiHYy Ta

GYHKLIOHYBaHHS KJITMH, TKaHUH 1 OpraHiB y BHUIIUX TBapHUH
pEryIOBaHHS:

a) TepPMiHOBE;

0) XpoHiuHe;

B) LICHTPAJIbHE;

T) BipHOT BIANIOBiI HEMaE.

27. PizHi (i3ionoriyHi TOKa3HMKH, W0 BU3HAYAIOTh HOpPMAaJIbHE

MPOTIKaHHS METadoMi3MYy, — 11e:
a) QyHKIIIOHATIbHA CUCTEMA;
0) CUCTEeMOTECHE3;
B) CHCTEMOYTBOPIOIOYH (hakTOpH;
B) BIpHUX BiJITIOBifel HEMaE.

28. IIpoBinHa J1aHKa GYHKIIOHATIBHOI CHCTEMH — IIe:
a) PeLEeNTopH pe3ybTary;
0) LeHTpaIbHA apXiTEeKTOHIKa,;
B) KOPUCHHIA IPUCTOCYBAIILHUI PE3yJIbTAT;
T') BIpHOI BiJITIOBi/Ii HEMAE.

29. MiHimamizamis BigxmwieHHS (yHKIOIH abo ix 3MiHa 3 MJUIIO

3a0e3MevYeHHs TisUNTbHOCTI OPTaHiB Ta CUCTEM — IIe:
a) HaJiiHICTh O10JIOTTYHUX CHCTEM;
0) peryJsiiis )KUTTE31aTHOCTI OpraHizmy;
B) ¢izioyioriyHa peryJsiis;
r) QyHKIS O10JIOTIYHUX CUCTEM.

30. ImoBipHiCTB, IO HECHPHUATIMBUHA edekT Oyme MaTH Micme Yy
IHIUBIMyyMa, TpynH a0 y eKOJIOTivHIl cHCcTeMi IIpH B3aeMOJii MeBHOI 1031 abo

KOHIIEHTpaIlii HeOe3MeYHOT0 areHTy, — Ie:
a) PU3HK;
6) 30uTOK;
B) €KOJIOTIYHUH 30UTOK;
T') BipHOI BiJITIOBi/Ii HEMAE.
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31. Brparm Ta 30MTKM BiX YIIKOJUKCHHS OO’€KTIB HApOIHOTO
TOCIIOZIAPCTBA, MOPYIIEHs BUPOOHNYI0-KOOIIEPAaTHBHAX 3B’ A3KiB — II€:
a) colliasbHUI 30UTOK;
0) comiaabHO-eKOHOMIUHUI 30UTOK;
B) EKOHOMIYHHUH 30UTOK;
T') eKOJIOTTYHHI 30UTOK.

32. PiBeHb iHIWBIAYaJbHOTO PU3NKY, IO OOYMOBIECHHH TOCHOAAPCHKOIO
JISITBHICTIO, KOTPHIt My>ke Mallii IS iHAWBINY, HA3UBAIOTh:
a) 3HEXTYBaHUM;
0) NpUIHATHUM;
B) TPAHUYHO JIOIYCTHMHUM;
T') HaJMIpHUM.

33. MOXIIUBICTh €KOJIOTTUHOT HEOE3MEeKH — 11e:
a) eKOJIOTiYHa 3arpo3a;
0) CeKOJIOTIYHUH PHU3VIK;
B) JUKEpea eKOJIOTIYHOT HeOe3MeKH;
T') BIpHOI BIAMOBIi HEMAE.

34. [HTerpanbHOI0 XapaKTEPUCTUKOIO 200 KiJTbKICHOI MipOI €KOJIOTiYHOT
HeOe3MeKH €:
a) eKOJIOTIYHA 3arpo3a;
0) eKOJIOTIYHUHN PU3HIK;
B) JDKepera eKOJIOTTIHOT HeOe3MeKH;
T') BipHOT BIAIIOBiI HEMaE.

35. T'eorepmansbHi Oypi, 3eMIIETpyCH — LIe PaKTOPH PU3UKY:
a) KJIIMaTO-METEOPOJIOTIYHi,
6) oporpadiuHi;
B) reodi3zuuHi;
T) TigporpadivHi.

36. I1oBiHb, 3200704yBaHHS — 11e (PAKTOPH PHU3HKY:
a) KJIIMaTO-METEOPOJIOTIYHi;
6) oporpadiuHi;
B) reoi3nyHi;
r) rigporpadivHi.

37. Cxmax mopin, pamiarist — e (pakTOpH PH3HKY:
a) reoJIoriuHi;
6) IpYHTOBI;
B) KJIIMaTO-METEOPOJIOTi4Hi;
r) rigporpadivHi.
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38. MikpoeneMeHTH, IIOYTBOPEHHS — 11e PAKTOPH PH3HKY:
a) reoJIorivHi;
6) IpyHTOBI;
B) KJIIMaTO-METEOPOJIOTIUHi;
r) rizporpadivHi.

39. daxropu 370poB’s — I1€:
a) CyKymHICTH (haKTOpiB pH3HMKY Ta (DaKTOpiB, IO SBIAIOTHCS
6e3nocepeHbO IPUINHOIO XBOPOOH;
0) cykymHicTh (akTopiB pH3MKy Ta (HaKTOpiB, MIO HE SBISIOTHCS
6e3nocepeJHbO MIPUIMHOIO XBOPOOH;
B) (hakTopH, 1110 HE ABJISIOTHCS Oe3MOCcCepeIHbO IPUUMHOI0 XBOPOOH;
T') BIpHOI BiJITIOBi/Ii HE MaE.

40. HaykoBa 0cHOBa KiJIbKiCHOI OIIIHKH SIKOCTi 00 €KTY — 1Ie:
a) HOpMaTHBHA OI[IHKa;
0) iHIMKAIlifHA OLIIHKA;
B) OaJibHA OIIIHKA,;
T') KBaJIIMETPisl.

41. locnimkye moOiuHi sSBUIIA BIUIMBY HA CHCTEMY IMYHITETY (akTOpiB
XIMI4HOT, (hapMaKoJIoriuHOl Ta 610JIOTIYHOT IPUPOIH:
a) IMyHOJIOTisT;
0) IMyHOTOKCHKOJIOTsT;
B) €KOJIOTis JIFOINHH;
T) BipHOI BIAIIOBiI HEMaE.

42. PaiioHH, y KOTpUX NMPUPOJHI (PAKTOPH, ICTOTHO yTPYIHSIOTH MOOYT,
Mpalto, BiAMOYMHOK JIFOJCH, BIACYTHI a00 HE MAlOTh ICTOTHOTO 3HAYEHHS, — 1Ie
TEPUTOPIi:

a) koM(opTHi;

0) mepenkoMpOpTHI;
B) T1ITOKOM(OPTHI;
r) TucKkoMdOopTHI.

43. Paiionu, npuaaTHi AJsS HOPMAaJbHOTO JKHUTTS JIIOJCH TpH iCHyBaHHI
PAAY TEXHIYHUX, COLIaTbHO-CKOHOMIUHUX Ta MEIMKO-CAHITAPHUX 3aXO0/iB, — 1€
TEePUTOPIi:
a) KOM(OPTHI;
0) mepenxoMpopTHI;
B) TiTOKOM(OPTHI;
') AMCKOM(}OPTHI.

44. Hayxka, 1m0 BUBYAa€ 3aKOHOMIPHOCTI BHHUKHEHHS, PO3IOBCIOKCHHS
Ta NpoQIaKTUKK 3apa3HUX XBOPOO JHOJAMHH, — I1€:
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a) emiemionoris iHEKIIHIX XBOpoO;
0) emigeMionoris;

B) €KOJIOTIYHA eI1iJIeMi0JIoris;

T') BIpHOI BiAOBI/Ii HEMAE.

45. Cucrema MeToniB Ta 3aco0iB, sKi 3a0€3MEUYYIOTh MOIMEPEIKEHHS
iHpEeKIIHHNX XBOPOO cepell HAaCeNIeHHs, 3HIKEHHS 3aXBOPIOBAHOCTI HACETICHHS
Ta JIKBIJAIII0 OKpeMuX iH(eKLi, — 1e:

a) MOHITOPUHT;

0) IPOTHEMIAEMIONOTIYHI 3aX0/1H;
B) 010OMOHUTOPUHT;

I') BipHOi BiANOBii HEMaE.

46. MacoBa enigemis — Le:
a) TpyIHoOBe 3aXBOPIOBAHHS;
0) maHgeMis;
B) CMiIeMIYHUI Clajax;
T') BIpHOT BIAIIOBiAI HEMaE.

47. Oco0IMBOCTI BOJIHUX €ITiIeMil HACTYIIHI:

a) BUHUKAIOTh PAalTOBO Ta PO3BUBAIOTHCSI HIBUJIKO;

0) y oprasi3Mm JIIOJHU IPOHUKAE HEBEIHKA KiUTBbKIiCTh 30y THHUKA;

B) XapaKTep iX PO3BUTKY Ta NMPOTIKaHHA B MEPIIy Yepry BH3HAUAETHCS
HOCITiTOBHICTIO Ta MIBUAKICTIO Iepeaadi 30y THHKA,

T) TIOIHUPEHICTH;

1) TEpUTOpiabHA Ta Ce30HHA OOMEKEHICTh LIIX XBOPOO BU3HAYAETHCS
PO3IOBCIO/PKCHHSIM TIePEHOCHUKA.

48. Cnoci6 mepenmaui 30yJHHMKA 13 3apak€HOrO OpraHi3My J0
CIPUUAHSATIMBOIO OPraHi3My — Le:
a) JoKeperto iH(eKIii;
0) MexaHi3M mepenaui;
B) (hakTopu mepenai;
T') IIUIIXH Ilepeaadi.

49. daktop mnepenadi, Ha KOTpUH mNOTparuisie 30yIHUK HA CTauii
BUJIICHHS, — 11€ (DaKTOp:
a) IepBUHHUN;
0) KiHIICBUH;
B) IPOMDKHHI;
T) BipHOT BIATIOBiI HEMaE.

50. dakrop mnepemavi, KOTpuUd 3abe3nedye rmnepenady 30yJHHKA 10
CIIPUHHATIMBOTO OpraHi3my, — e GpaxkTop:
a) IePBUHHUN;
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0) KiHIICBHH;
B) MPOMDKHHI;
I') BipHO{ BiANOBiIi HEMaE.

51. 30epexeHHsT y OpraHi3Mi Ta BHIJICHHS Y HABKOJIMIIHE CEPEIOBHILE
30yIHUKIB 1HQEKIIHHMX XBOp0O, 0OyMOBIieHEe IHGEKIIHHIUM MpPOIECcCOM, IO
mpoTikae 0e3 KIIHIYHUX TPOSIBIB, — Ie:

a) JpKepeno iH(eKii;
0) MexaHi3M mepenaui;
B) (akTopu mepenadi;
I') IEPEHECEHHS.

52. B3aeM03B’ 30K NOMYJIAIIN pi3HUX O10JIOTTYHUX BHUJIIB, OJMH 3 SKUX €
MapasuTHIHNAM, — IIe:
a) Mapa3uThu3M;
0) mapa3urapHa cucTema;
B) BIpHUX BiJIIIOBiJel HEMaE.

53. 30yAHUK XapaKTepU3YEThCS:
a) MaTOreHHICTIO;
0) CIpUHHSATIUBICTIO;
B) MATOTCHHICTIO Ta CIIPUHHSTIUBICTIO;
T) BipHOI BiJIIIOBi/Ii HEMAE.

54. XapakTepu3yrThCsl BACOKUM CTYIIEHEM 3aJIeKHOCTI BiJl 3a0pyJHEHHS
HABKOJIMITHBOTO CEPEIOBHIIA TTATOJIOT s
a) 1IHAUKAaTOPHA;
0) EKOJIOTIYHO HEe3aJIeKHA;
B) €KOJIOTIYHO 00YMOBJICHA;
T') BIpHOI BiJITIOBi/li HEMAE.

55. BuiBuae BIUIMB HETATUBHUX (DAKTOPIB HA TCHETUYHHI arapar JIFOIUHH:
a) eKOJIOTiuHa MMaTOoJIOTis;
0) eKoJIOTiYHA T'eHETHKA;
B) €KOJIOTi1YHA IMYHOJIOTis;
I') EKOJIOTIYHA ITyJILMOHOJIOTIS.

56. BiOMOHITOPHHT BiTHOCHUTBCS O TPYIH E€KOJIOTO-CIieMiOIOTIYHIX
METO/IB JTOCIIHKEHHS:
a) ONMCOBUX;
0) aHATI THYHHUX;
B) EKCIICPUMEHTAIIbHUX;
I') BipHOI BiANOBii HEMae.
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57. Meron, B SIKOMY IaHHI IIPO Ail0 SKOTOCH (haKTOPY HABKOJIHIIHBOTO
CEepeIOBHINA Ta NP0 BUKIMKAHUA HUM e(EKT BIJHOCATH O OJHOTO MOMEHTY
qacy, — Le:

a) MoNepevHHit MeTox;
0) METOJ «BUTIAIOK-KOHTPOJIbY;
B) BIpPHOT Bi/MOBI/Ii HEMAE.

58. MeTox qoCiIKEHH, IKMI OCHOBaHMI Ha OloiHAMKAIlT, — Ie
a) O1OMOHITOPHHT;
0) TeCcTH eKCIO3UIIIT;
B) Oi0JIOTiYHI MapkepH e(eKTy;
I') MapKep CIpUHHATIMBOCTI.

59. XurreBo HeOOXiJHI OpraHi3My €JIEMEHTH Ta SKi € TOB’SI3yHUOI
JIAHKOFO MIX JKHBOIO Ta HEXKHBOIO TIPHPOJIOI0 — LIE:
a) OIOTeHHI eJIEMEHTH,
0) MaKpOCIEeMEHTH;
B) MIKpPOCJIEMEHTH;
T') BIpHOI BiAMOBIiIi HEMAE.

60. Byruens, BofieHb, a30T, KUCEHb, Cipka, Gpochop — ue
a) OIOTeHHI eJIeMEHTH;
0) MaKpOeIeMeHTH;
B) MIKpOEJIEMEHTH;
T) BipHOI BIATIOBiI HEMaE.

61. XimiuHi peyoBUHH, SIKi 3a0pyIHIOIOTh CEPEIOBUILIE iICHYBaHHS — Li€:
a) KCeHOO10THKY;
0) MOJIOTAHTH;
B) €K30TCHHI pEUOBUHY;
T') eKOTOKCUKAHTH.

62. VIMOBipHiCTh PO3BHTKY 3arpo3H KHTTIO a60 30pOB’I0 JIOJMHE 260
3arpo3M JKUTTIO Ta 3J0pPOB’I0 HACTYNHHX IIOKOJIHb, IO OOyMOBJIEHa Ii€l0
(akTopiB cepesOBUIIIA IPOKUBAHHS, — 11€:

a) PU3UK AJIs1 37I0POB’S;

0) EKOJIOTIYHHI PUBHK;

B) COLIIaJILHUH PU3HK;

T) BipHOI BIATIOBiI HEMaAE.

63. IMomsrae y cucTeMaTHYHOMY BUSBIICHHI Ta BHBYEHHI PH3UKIB, KOTPI
XapaKTepHi sl JAHOTO BUIY HisTIbHOCTI:
a) OIliHKa PU3UKY UIsI 3I0pOB’s;
0) aHaJIi3 pU3UKY;
B) iIeHTH(IKAIliS pU3HKY;

160



T) aHaJI3 PH3HKY JJIS 370POB’SL.

64. KnacudikyioTs Ha npsiMi Ta He IpsMi:
a) METOJIM CUCTEMATUYHOI 1IeHTUdIKAITIT;
0) METOIM aHANITUYHOT iIeHTH]IKAIIT;
B) EKCIIEpUMEHTAJIbHI METOM ineHTH(DiKAIIiT;
T) BipHO{ BiAMIOBi/Ii HEMAE.

65. KitacngixyioTs Ha iHAWBIXyanbHI Ta KOJEKTUBHI:
a) METOJIM CUCTEMAaTHYHOT iJIeHTH(IKAIIIT;
0) METOIM aHATITHYIHOT iJeHTH(IKALIT;
B) EKCIIEpUMEHTAJIbHI METOM ieHTHDiKAIliT;
T') BIpHOI BiJITIOBi/Ii HEMAE.

66. BcTaHOBITH MOCIIOBHICTS TPAIULIHHOT IPOLIEIYPH OLIHKH PH3HKY:
a) igenTudikamis HeOe3neKky;
0) OIliHKa TOKCUYHOCTI PEYOBHH;
B) XapaKTEPHCTHKA PU3HKY;
T') OILIHKA €KCITO3UIIi1.

67. Cranuii po3BUTOK — 1i€:

a) PO3BUTOK, SKHH 3aI0BOJIbHIE TOTPEOU iCHYIOYOTO TMOKONIiHHS, HE
MiIpUBa€ 3[aTHICTh HACTYIIHUX TIOKOJIiHBb 3aJ0BOJIBHATH CBOI
oTpedwu;

0) pPO3BHUTOK, IO 3aJ0BOJBHSE TTOTPEOH ICHYIOUOT0 TOKOJIIHHS,;

B) pO3BUTO, MO HE MiAPHUBA€E 3AaTHICTh HACTYMHHX MOKOJIHb
33JJ0BOJILHATHU CBOI NOTPEOH;

T') BIpHOI BiINIOBi/li HEMAE.

68. Tlpu posrisnaHHi IMIaHIB PEKOHCTPYKLII MapKy, y SKOMY pPOCIO
0araTto CTapux JIHI, COCEH 1 TOIMOJb, OyJI0 3aIpPOIIOHOBAHO 3HAYHO OOHOBHTH
BIKOBHII CKJIal JiepeB 3a paxyHOK BHOIPKOBOTO BHJAJCHHA CTapux i
Hiica/pkeHHsT HOBHX. EKONOTH BHCTYNIIM TPOTH TakKWX IUIaHIB. BoHw nmamm
3rofy TITBKM Ha BUJAJICHHS YAaCTHHHM CIMACCATHPIYHHX TOHOJB. YuM
KepyBaiucs ekonoru? SIki apryMeHTH BOHHU TpUBEn?

69. TIpu pexoHCTpyKulii Jiconmapky, IepeBHUH CcKian sKoro OyB
MEPeBAXHO TpencTaBicHuid 80-IITHIMKH COCHAMH 1 SUTMHAMH, €KOJIOTH
MOTOMMINCS 3 BHOIPKOBHM IIPOPIMKYyBaHHAM XBOPHX JepeB 1 X 3aMiHOIO
JIUCTSIHAMU TTopoaMu. YiM KepyBaJucs eKOJI0TH?

70. YoMy mipu po3MIIsaHHI IUIAHIB O3€JIEHEHHS OJHOTO 3 MICT €KOJIOTH,
HE3BaXKAIOYM Ha 3HAYHI 3allepedeHHs 3 OOKy IpOMaJCBKOCTI, HANOJAraid Ha
BHKIIIOUYCHHI 31 CKJIaay JiepeB Tomoiib 1 Oepi3, mocamkeHux y 30-Ti poku XX
CTOJIITTSL.
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71. TIpoaHamni3yBaBIIM €KOJOTIYHWNA CTaH HA JUISHII JOPOTH, €KOJIOTH
PEKOMEHYBAIN 3pOOUTH TPOCIKK Y JICOBUX CYCiTHIX HacaJpkeHHsX. [1oscHITH
i1 €eKOJIOT1B.

e &

Po3rarryBanHs 3aBO/y, aBTOAOPOTH i IPUIIATAIOYOTO JIiCy,
CBITJII KOJIa [TO3HAYAIOTH JIepeBa

72. PosrnsHbTe cxemy. I[lOsCHITB, YOMY €KOJIOTHU PEKOMEHIYBalH

£
L

Cxema pO3TallyBaHHS JOPOTH 1 Ta30HiB 3a IIPOCIIEKTOM

73. B apxiTexTypHHIT Bifmia NpoBiHIiiHOTO MicTa N OyJI0 IpeICTaBICHO
JIBa TIPOEKTH MO CTBOPCHHIO ITaM'sITHUKa-MEMOpialy 3eMJIsIKaM, IO 3arHHYJIH y
Benukiii Bitumsnsinii BiiiHI. OaumH i3 TpoekTiB mnependavyaB 30epeskeHHS
icHyrouol miomi Ta il MoxepHizamiro. [Hmmi nepenbavyaB 3HAYHY 3MiHY
naHamadrTy, y pe3ysibTaTi 4oro KOIITOPHCHA BapTicTh Horo Oyia HabaraTto
Bumoro. [licis moBrux pmebatiB OyB oOpaHmit apyrmit mpoekT. OmHEM 3
apryMeHTIB eKOJOriB Oymo — mepmmii IPOeKT He Mae (YHKIIOHAIBHOTO
HAaBaHTaOXEHHS 1 HE BHKOHYE HEOOXimHy poinb y (opMyBaHHI €KOJIOTO-
COLIIANILHOTO cepeioBuIna. Takox Oy chopMyTbOBaHi e JBI BXKIIUBI TE3H,
SKI TEepPeKOHAIH, IO IPYTMH MPOEKT JCHICBINE IEpPIIOro i BasJIUBINIMN JUIS
Micta. ChopmyIroiiTe T0OBOJHM €KOJIOTIB. Y YOMY BOHH MOOAYMIIN 332011aKEHHS
KOILTIB?

74. Bam HeoOXimHO JIMITYyBaTH IMOTOKH JIMDKHHKIB Y JCOMapky i He
JIOIMYCKATH iX ¥ 30Hy CHOKOI0. SIk BH 1ie 3po0uTe:
a) BHCTaBHTE IUIAarOayMmu, BiINOBiAHI 3HaKM 1 Oymere 30HMpaTH
mrpadu;
0) moBayMTe Ha MpOCiKax JepeBa 1 MDK HHMH IIOCaAUTE TYCTi
LIBUIKO3POCTAIOYl YarapHUKW, MPH TPOKIAIII JIMDKHI 1HIIUMH
ocobamu BU Oyze ii epeoproBaTy;
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B)

caMmi TpOKIaIeTe TpacH MO TPOCiKaX, BiIBENCHHX JUIS JIVDKHI,
BHSBUTE 0Ci0, SIKi 3BHYAHO MPOKIAIAIOTh TpPAacH, MPOBEACTE 3
HUMH pOOOTY; 4YaCTHHY TIPOCIK TEPEKPHETE TMOBAJCHUMHU
nepeBaMu?

75. Bam HeoOximHO 30epertv i OyuCTHTH JpKepeno. Ha ski mimi Bu
BUIUIHTE TPOILI 1 SIKi IPOEKTH IMiATPUMAETE:

a)

6)
B)

r)

)

XIMIYHUH aHaNi3 BOAM, ONaroycrTpiil CTEXOK, 3MIIIHCHHS IPYHTY i
IIOCTaHOBKY IIIAar0ayMis;

aHaJIi3 BOAH, OJIarOyCTPii CTEKOK, yCTAHOBKY JIOTKA 1 IITaroayMis;
aHaNi3 BOAW, ONAroyCTPiil CTEKOK, YCTAaHOBKY pPi3HOMaHITHHX
CIOPY/DKEHB 1 utardaymis;

aHaJli3 BOAM, OJIArOyCTpil CTEXOK, MOCAAKYy JepeB i YarapHUKIB,
YCTaHOBKY JIOTKA 1 11IJ1ar0ayMmis;

aHaji3 BOAW, ONArOyCTpii CTEXKOK, MOCAAKY OepeB, 3MilTHEHHS
CXUILy, yCTAHOBKY JIOTKA i IMImaroaymis?

76. HeoOxiTHO POBECTH PO3UIMPEHHS BYIHUI. [IJ1s1 IIbOTO MOTPiOHO OYI10
CHWIATH aJielo cTapux KieHiB. [laHi MIaHW BUKJIMKAIU Pi3KUH pe3oHaHC cepen
JKUTEJIB BYJIHII, BOHM BUHILUTM Ha mikeTyBaHHs. [llo movamu poOutu ekosoru,
SIK BOHU OOTPYHTYBaJIM HEOOXIAHICTh POOIT:

a)
0)

B)

OpTaHi3yBaJly MIiTHHT, PO3'SCHHJIH 3aBIaHHS,;

BUBUMIN TyMKH JIFOJCH, BIAIITYBAIH iX 3yCTpid i3 KepiBHUKaMHU
MicTa, IOSICHIIIN 3Ha4eHHs poOiT, HaBenw IM(pH 3arubdeni Jrroaei
4epe3 OPOXKHI aBapii;

BUBYMIH TYMKH JIIOZCH, IPOBEIM MITHHT, PO3ICTIaIH BCIM KUTEIIM
iHpopMallifo MpPO CHUTyallil0o Ha J0pOorax Micra, yJalTyBalId
3YCTpiY 13 KEPiBHULITBOM, TIOSICHUIIU CYTh TUIaHIB?

77. Byna cTBOpeHa IiIsHKA caliB-ropoAiB. [IpoaHanizyBaBIIM €KOJOTIUHI
YMOBH, €KOJIOTH 3alPOIIOHYBAIH CTBOPUTH HABKOJO HHX JIICOCMYTy. UnM BOHU
kepyBanucs?

78. ExomoriB MOMPOCHIM MPOAHATi3yBaTH CHTYallil0 HAaBKOJIO CajiB-
TOPOJIiB, 1 BOHM 3alpPOITOHYBAIM CTBOPUTH KiJIbKA MPOCIK Y OTOUYIOUYHX JUISHKY
nicoHacamkeHHsAX. [1osCHITh ail ekooriB.

79. Sxi exosorivHi (PaKTOPU MOXKYTh BINIMHYTH HA BapTiCTh OYyAMHKY?

80. I'apra repmerm3aris OyAnHKY 3a0e3medye 30epexeHHs TeIlla, aje
TPU3BOAUTE JIO TIOTIPIICHHS EKOJIOTIYHOTO CTaHy Yy KBapTHpax. 3a paxyHOK
sikoro (akropa?
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81. Sxmit 3 ¢i3muEMX (AKTOPIB TIOTIPITye SKICTh CEPEe’OBHINA Y
JICPEB'THUX OJHOIIOBEPXOBUX OyJMHKAaX 3HAYHIIIE, HIX y 0araToOIOBEpPXOBHX
LereJbHUX OyauHKax?

82. V sxkomy OyIOMHKY palliOaKTHBHICTh HIJKYE: B OJHOIIOBEPXOBOMY 3
migBasiom  abo  06e3  miABaly;  OJAHONOBEPXOBOMY  IIerelibHOMY  a0o
OJ/IHOTIOBEPXOBOMY JIEpEB'THOMY ?

83. Un MoxHA CTBEpIKyBaTH, IO y AEPEB'STHOMY OYIWHKY €KOJOTidHE
CepeOBHIIE POKUBAHHS JIFOJIMHHU TipIle, HK Yy IerensHOMY a0 30y J0BaHOMY
i3 31113006 TOHHUX OJIOKIB?

84. SIki ra3su HAKONMUYYIOTHCS Yy MNPHUMIMIEHHIX, SKIO OyIUHOK
nmoOyTIOBaHUH Ha MICIli CTapoi TBAPUHHUIIBKOI (hepmu?

85. 3 sK010 METO0 HEOOXiTHO NMPOBITPIOBATH NMPUMILIEHHS?

86. Ha sikomy moBepci HIKYE KOHIICHTpAIlisl PajoHy — mHepioMy ado
npyromy?

87. Bizomo, 110 KoedillieHT IPUPOTHOTO BHUICHHS PAJOHY Y ACPCBUHH
omuH 3 HaiHmkuux. OpHak y OaraThboxX JepeB'SHUX OyAWHKaxX piBeHb
KOHIICHTpaLil pajoHy BHIIE. YKaXiTh, 3 SKHMH OCOOIMBOCTSIMH OyIWHKY IIe
nos's3aHe?

88. Binomo, 1110 BHCOKHIA piBeHb MOOYTOBOrO HIyMy (LIyM PYXy BOIHM IO
BOJOIPOBIIHMX TpyOax, IIyM BXiAHMX JABepei, myMm Bix Jidry Tomo)
HEraTMBHO BIUIMBA€ HA 3J0POB'S JIOAMHM. SIKi 3aX0AM HEOOXiAHO IPOBECTH 3
METOI0 3HIDKEHHSI IIyMy Yy 0araTokBapTHpHOMY OynuHKy? BuOepiTh HaiOinbin
MOBHY BIiJIOBI/Ib:

a) MPOBECTH  PO3'ICHIOBAJIbHY  pOOOTY  cepell  MEIIKaHIIB,
PEKOMEH TyBaTH M IiABHIIUTH 3BYKOI30JIAIII0 KBapTHP;

0) po3poOHUTH HOPMH 1 TIpaBWIA TPOXKHBAHHA, IO IependadaroTh,
30KpeMa, 3HIDKeHY aKTHBHICTH Jojei 3 10-1 roauHu HoOwi g0 S5-i
TOJIMHH PAHKY; BCTAHOBUTH 3aX0/J{1 MaTEPiaJbHOTO BILUIUBY 1 T.iH.;

B) pO3poOHMTH HOPMH 1 TpaBWiIa MPOXHBAHHSA, sKi O mependavan
HEOOXIIHICTh TIOBard OJMH JI0 OJIHOTO 1 PEKOMEHAYBalM pi3Hi
3aX0JU 1010 3HIKEHHS PiBHS MOOYTOBOTO IIYyMY.

89. bim3pKO aBTOXOPOTH BUCOKHUH PiBEHB MIyMy. Sk HOTO 3HU3UTH:
a) OOMEXHUTHU IIBHAKICTH PyXY, JTIMITyBaTH IPOI3L;
0) JiMiTyBaTH IIPOI37 BEIMKOBAHTAXKHOMY TPAHCIIOPTY;
B) CTBOPUTH HaBKOJIO JIOPOTHM 3€JE€HI CMyru 3 Oepi3, 3HHU3HUTHU
IIBUKICTB;
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T) CTBOPHTH 3aXHCHI 3€JIeHi CMYTH 3 TYCTHX 4YarapHHKIiB, BepO;
OOMEXHUTH MIBHAKICTH?

90. Y sxoMy BHNAJAKY JICOBI TPHUIUISXOBI CMYyrd MOTipIIYIOTh
€KOJIOTIYHHIA CTaH OJIM3BKO T0poru?

91. IIpu sSKMX MOTOZHWUX yMOBAaxX HEraTHBHUU BIUIMB CMOTY Ha YXHBi
OpraHi3MH HaHOiNbmmif?

92. IIpoaHanizyBaBIIM OCOOJMBOCTI 3ara3oBaHOCTI IOOJIM3Y IOBOPOTY
JIOPOTH, OOTOPOKEHOr0 3 TIOBITPSIHOI CTOPOHH [-MOJIGHUM BHCOTHHM
OyIMHKOM, a 3 iHIIOro GOKYy — MapKOM, €KOJIOTH 3alpOIOHYBaJIH MPOPIIUTH
napk. Yomy?

93. IlpoananmizyBaBIIM CTaH 3ara3oBaHOCTI y IBOPi OyIUHKY, €KOJOTH
3alpONOHYBATM IPOBECTM 3HAYHE O3eIEHEeHHS TepuTopii. YmMm BOHH
KkepyBanucs?

94. Ha ongHoMy 3 mepexpecTb CTYIiHb 3ara3oBaHOCTI OyB 3HAYHO
nigsuineHuii. Ekonoru, mpoanamizyBaBIIM —0OCTaHOBKY, 3alpOINOHYBaU
CTBOPUTH OaraTopiBHEBH po3'i3a. UuM BOHU KepyBaucs?

95. YoMy €KOJIOTrM BUCTYNMIM 3 KaTETOPUYHHMU 3aIEPEUCHHAMU IIPOTH
PO3MIIIEHHST aBTOCTOSIHKU Y BEPXiB'AX sApy 1 y HOro pycii, ajle HOTOJMINCS Ha
po3MileHHi ii B cepeanHi Ha O/HiH 31 CTOpIH sApy?

96. B onHOMy MICTi €KOJIOTM 3aKaJaad PO3POOUTH MPOEKT PO3BUTKY
TpoJneidycHoro pyxy. AJMiHICTpallis He jana 3roau W oOIpyHTOByBajia Ti€lO
00CTaBUHOIO, IO EKCIUTyaTalliiiHi BUTPATH Ha TPOJIeHOyC ayke BHCOKi. Sk Ou
BH 3arepeyuniin aaminictpariii? SIki ekoHOMiuHI (aKTOpH CIIifl ypaxoByBaTH MpPH
aHaJi31 eKOHOMIYHOCTI BUIB TPAHCIIOPTY?

97. Sk TpaMBaif MOXe HETaTHBHO BIUIMBATH HAa HABKOJIHIIHE CEPEIOBHUIIE
y MicrTi?

98. Sk BM aAymaere, 4YOMY €KOJIOTH 3allepeywsidi TpPOTH IIJIaHIB
MPOBEJICHHS JIiHIM METPOMOJIITEHY TiJ KHUTIOBUM MikpopaiioHoM? Skuit
HETaTUBHUI BIUIMB Ha JIIOJUHY MOXKE BUSBHTH METPOIOJITCH?

99. Ilix yac 0OrOBOPEHHS MPOEKTY, KU IepeadadaB po3MiIIeHHS Y JIici
BHUCOTHOTO OYyIHWHKY, BEpPXHI IOBEpXH SKOro Oymu O IOMITHI 3 JaJieKuX
MiACTYIIB MICTa, €KOJIOTH BUCTYIMIN KaT€rOPUYHO MPOTH IUIaHIB OyAiBHULITBA
Takoi cnopyau. SIki apryMeHTu BUCYHYITH €KOnoru?
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100. ¥V xoxi GmaroycTpoio OJHOTO 3 YIIOOJIEHHWX i 4acTO BiIBigyBaHHX
MiCIb y JIiCONMapKy PO3MICTHIIM KIOCKH, Pi3HI «Majli apXiTeKTypHi (OpMI».
BigBinyBaHicTbh pi3ko 3HU3MIAcA. SIKkuii hakTOp He BpaxyBasld MPOEKTaHTH?

101. Tlpu mnpoekTyBaHHI OJiHiI€I 3 KYJbTOBUX YCTaHOB NPOCKTAHTH
HATOJISTrald Ha PO3MIIICHHI i1 B IIEHTP1 HEBEJHMKOT IJIOLI, Ha SKii BiIOyBaeThCS
PO3B'A3Ka IBOX TOJIOBHUX MaricTpaineil micra. Exonoru 3anepeuyBanu. Yomy?

102. YoMy exoJOTH HAMONATAIOTH Ha PO3POOI 1 NPUHHATTI OCOOIMBUX
MpaBHII IPOXKHUBAHHS Y MIKpOpaifoHax i 0araTOKBapTHPHUX BHCOTHHX OyIHMHKaX
Ha BiIMiHY BiJl MiKpOpaifoHiB 3 MAJIOIIOBEPXOBOIO 3a0yJOBOIO?

103. TIpu npoBeneHHI poOIT y CBOIX calax MICIEBI KUTEN BUKUAAIN Ha
CMITHHK a00 y sIpu 3eJieHy Macy Oyp'SHHCTHUX POCIHWH 1 CTapi KyIli MJIOJOBHX
yarapHuKiB. [I{o 6 Bu 3anponoHyBay 3 METOIO 3MIiHH TPaIHUIIii:

a) MPOBECTH  PO3ICHIOBANGHY  pOOOTYy,  IIOKa3aTh  KOPHUCTh
KOMITOCTYBAaHHSI YarapHUKIB 1 3€lICHOI Macu JUIsi OJepXKaHHS
MIEPETHOIO;

0) yci NOJOXKEeHHS NEePUIOro MYHKTY, 3a00POHUTH BUKHJIATH CMITTS Y
HEBCTAHOBJICHUX MICISX 1 IEPIOANYHO KapaTH MOPYIIHUKIB;

B) yCi TIONOXEHHS TEPIIOTO IYyHKTY, TPHHHATH BIiANOBIAHY
MOCTAaHOBY 1 3a KOXHHH (akt mopymeHHs mrpadyBaru
KOOTIEpaTHB, IO NependadeHo y MOM0KEHHI?

104. TIpu camobpobui kyxmi miomero 10 M°, Bucota cremi 3,2 M,
BUKOPUCTOBYBAJIN OAWH acpO30JbHUN OanmoH4YHK Xiopodocy macoro 200 r. Un
MOJKHA TepedyBaTu B IbOMY MPHUMIILIEHHI 0€3 KoM AJisl 310poB's, sikmo ['JIK
xaopodocy 0,04 mMr/m>?

105. Yu 6yne nepeBunienuii pisenb ['JIK pTyTi B KiMHATI, SKIO B Hii
pos6urwit Tepmomerp? Ilnoma kiMuatu 17 M, BiCOTa cTeb 3,2 M, Maca pTyTi,
o pomunack, 1 r (TIK pryTi — 0,0003 Mr/a’).

106. 3a pmammmm wmicekoi CEC, y paifoHI JKHTIOBOTO MACHBY
cepeHb0000Ba KOHLEHTpalisl Hapu TETPAaeTHICBHHIO B IOBITPI CKIagae
0,0005 mr/m’. SIka MaKCHMaibHA KiIbKiCTh CBHHIIO MOTPAIIHTH Y BAIl OPTaHi3M
3a TEIIM| mepion poky (6 MicsiiB), SKIIO KOE]IIEHT BUBEACHHS CBHHIIO 3
oprasizmy JoauHu He nepesuiye 0,00017

107. Ouinits cepenHiil BKIAJ OXHIET TIOAUHN y 3a0pyaHeHHS CBITOBOTO
OKeaHy, AKIO Ha | KM’ TOBepXHi okeaHy mpumaiae 17 T Biaxomis 3 cyuri.
Paniyc 3emni popiBHroe 6370 kM, a cBiTOBMil OkeaH 3aiimMae 2/3 Bim yciel
nosepxHi Iuianetd. Ilo manuM Ha 2012 pik, HaceneHHs IUIAHETH CKJIANAE
6sn3bK0 7 MuipA ociO.
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108. IlIBumkicTe pocTy MycCTeNb CBITY dYepe3 HepallioHalbHe
PUPOIOKOPUCTYBaHHA focsarae 20 ra/xB. OuiHITE, Yepe3 SKuil IPOMIKOK Jacy
BUPOOHUIITBO NPOJYKTIB XapuyBaHHS Ha IUIAHETi 3MEHIIUTHCS BJBIYi, SKIIO
BPOXKalHICTh CiTBCBKOTOCTIONAPCHKUX KYNIBTYp 30€peKeThCd Ha Cy4acHOMY
piBHI. Y po3paxyHKax NPUHHSATH: MPHUPICT YUCEIBHOCTI HACENCHHS — 95 MiH
YOJIOBIK 3a PpiK, a IUIOMIA CIIbCHKOTOCHIONAPCHKUX 3€MElb, BKIOYAIOUN
MACOBUIIA Ta MAIIHIO, MPUOJIM3HO TOPIBHIOE 45 MITH KM

109. V tenepimHiil Yac YHCENBHICTh HACEIECHHS IUIAHETH CKIIafae 7 MIPJ
oci6. Iopiunmii npupicT HaceneHHs ctaHoBUTH 1,9 %. Po3paxyiite mepion
MOJIBOEHHS YHUCEJBHOCTI HACENCHHS TMpH 30CPEeKECHHI CYy4acHOrO TEMITY
MPUPOCTY.

110. YucenpHicTh HaceleHHsT YKpaiHU CTaHOBUTH Oyn3bko 48 MiH 0ci0.
VY Hamnii kpaiHi B OCTaHHI POKH CIIOCTEPITraeThCsl MPUPOIHE 3HHKCHHS
YHCENFHOCTI HACEJICHHS, M0 XapaKTePH3YEThCS CEPEeIHIMH TEMIaMU OJIHM3bKO
1,5 % mopiuno. OuiHITE Hepiox vacy, depe3 Ikui Hac Oyxe Tinbku 30 MIH IpH
30epeKEHHI CYYaCHUX TEHJICHIIIH 3HIKCHHS YHCEITbHOCTI HACSIICHHSI.

111. OgHe mopocie IepeBo 3a BereTaliiHuil mepiof] (TpaBEeHb-BEPECEHb)
BHPOGIISiE Y cepeiboMy 70 M’ KHCHIO.

1. CKinbKH AepeB MOXKYTh 3a0e31ednT piuHy notpedy y KUCHI | JroquHI
Ta BCIX >KUTENIB CEPEeJHbOrO0 MICTa, SIKIIO YHMCENbHICTh HACENEHHs CKIaJgae
500000 yonoBik? PiuHe CrO’KMBaHHS KUCHIO | JIFOJMHOKO CKJIAJA€ MPUOIU3HO
3,910° M*/pik.

2. Slky momy Micta 3aliMyTh IOCAIKH JEpeB s 3a0e3nedeHHs
GiostoriyHNX MOTPeO Y KUCHI BCIX KUTETIB MicTa, SIKIIO | IepeBo 3aiiMae 1oty
3 M”? 3HaiifleHy BeMUMHY 3piBHSIATE 3 PAKTHUHOW. Y PO3PAXyHKAX IPHAHATH,
o mroma micra craroButh 100 KM%, @ 4aCTKA IUIONI, IO 3aiHATA 3€ICHAMM
HACA/PKESHHSMH Y MICTi, CTAHOBUTH 15 %.

3. Um 3abe3nevath (DaKTHYHI MOCAIKH JIEPEB y MICTI piuHY BHTpATy
KHUCHIO aBTOTPAHCIIOPTOM, sikuil HapaxoBye 80000 oauHMLb, SKIIO BiIOMO, 110
3a pik 1 aBTOMOOLIb BUKOPUCTOBYE B cepesiHbOMY y S50 pasiB Oijbllie KUCHIO,
HIX HOTO MOTPiOHO /1715 3a0e3nedeHHs ¢izionoriyHoi norpedu 1 moguaun?

112. 3a omiHKamMH €KCIepTiB, U 3a0BOJICHHs moTped soaet (7 mipa
oci6) HeoOxigHO O61M3EK0 12,5 % piynoi mpoxykuii 6iocdepn. 3a mporaozamu,
HaceJIeHHs IUiaHeTH Oyzae crabimizoBano mo 2100 r. Ha piBHI 12 Mipn JroaeH.
SIKy KINBKICTB pivHOI MpoxyKuii 6iochepn Oyae CHOXUBATH JIFOJICTBO JIO IIBOTO
4acy, i IKi MOKJIMB1 HACJIIJIKU 1[bOT'O CIIOXKHBAHHSA?

113. Hacenennst po3BUHEHUX KpaiH OLiHIOETHCS MpUOIM3HO Yy 23 % Bix
3arajJbHOTO HAaCeJeHHs IUIAaHeTH, YacTKa CIIOKUBAHHS HUMH EHEpPropecypciB
nocsirae 80 % (mampukiax, wactka HacenenHs CIHIA Omuspko 5 %, a
CHIOXKHMBaHHs eHepropecypciB — 25 % Big cBiToBoro). EHeprocmoxuBaHHS
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mofnctBa craHoBuTh 10 TBT, a moOTyXHICTH O0i0TH, IO PO3BUBAETHCS
(mpoxyxruBHIcTE 6ioTH) — 100 TBT, MOTiK 7€ COHSIHOTO BUIIPOMIHIOBAHHS, IO
HaJXOAUTb Ha TMOBepXHIO 3emii Mae nopspok 105 TBt.  OniHiTh
€HEProCIOKHUBAHHS JIOACTBA NPHU JOCSATHEHHI «Cy4aCHOTO aMEepHKAaHCBKOTO
CTaHAApTy J>KUTTS» 1 MOPIBHAWTE 3HAWACHY BEJIWYMHY 3 IOTYXKHICTIO OioTh
IUIaHEeTH.

114. Jlnsa xoxHoro xutens CIIA Ha BHTOTOBIEGHHA MeOIiB, Mamepy,
OyxiBesb Ta iH. MIOPIYHO BHTpavaeThes 5,25 ra micy. OUiHITh, UM 34aTHA JaTH
TaKy KUTBKICTh Ipoaykuii Jticy tepuropis CLIA (uncensHicTh HaceneHHS ~ 250
MJIH Y0JIOBIK, IIOMIA TepuTOpii — 9,373 MiIH KM’, TicHeTicTh TepuTopii ~ 20 %)?
Ha cxinbku poKiB BUCTa4YMTh Jicy KpaiHH JUIs MOBHOTO 3a0e3neueHHs noTpeo ii
KHUTETIB?

115. SIky KiNBKICTB JIOAEH pealbHO MOXKYTb IPOKOPMUTH:

a) TOTeHIIHHO mpuaaTHi mij piuto 3emi (30 MiH KM2);

0) cyuacHi pimi cBity (17 % Bix MOTEHIIHO NPHIATHHX 3eMeb)?

B omiHkax TNpHAHATH, MO OJHIA JIIOJWHI Ha PIK JJIS 33JOBOJICHHS 11
GioyoriyHMx moTped moTpibHa 1 T MPOAOBOIBLYOro Ta (ypakHOTO 3EpHa.
CepenHsi BpOXaiHICTh 3€pHOBHUX CTaHOBHUTH mnpuOiau3Ho 30 1/ra 1 BTpaTa
MPOXYKTIB XapuyBaHHA 32 paXyHOK LIKiTHUKIB — 25 %.

116. 3a pesxuMH OWIHKaMH, AN 3a0e3NeYeHHS  HOPMAaIbHOL
JKUTTENISUTEHOCTI OJTHIET JIFOJHU TTOTPIOHO:

a) 100 M* XHTIOBHX | BUPOOGHHUMX MPUMIILICHb;

6) 100 ™° mmomi, s3aifHATOi iH(PACTPYKTYpoio (ZOporH, JiHii
eJIeKTporiepe/iay Ta iH.);

8) 12000 M* aCOBHII i KOCOBHIIb;

r) 4600 M’ CilIbCHKOrOCIIOIAPCHKHX MOTIB;

1) 700 M JTiCiB IS MOTIMHAHHS CO; 1 onepxkanns O,.

ITnoma cymi 3emmi cranoButs 148 MiH KM2, 3 HUX HENpUAaTHI IS
npoxuBaHHsS — 49 MuH KM’ (BHCOKOTIp'S, JHOTOBHKH, mycTenmi). OUiHiTh
MaKCHMAJTEHO MOXKITBY YUCEIBHICTh HACEICHHS TUIAHETH.

117. PospaxyBaTu BaJlOBHW BHKHJ UIKIJIJMBUX PEYOBHH (OKCHIY
Byranenlio — CO, okcupiB aszory — NOx, ByraeBogHie — CH) Big
aBTOTPAHCIIOPTY IO TEPUTOPIi MicTa 3a pik. BuxinHi gaHi HaCcTYyMHi:

— piuHu# NpoOir (y MJIIH KM) BaHT2XXHHUX aBTOMOOLTIB 3 OeH3uHOBUM [1B3
— Lx; BaHT@)XHUX aBTOMOOLUTIB An3enbHUX — Ly; aBTOOyCiB OeH3mMHOBHX — LZ;
aBTOOYCIiB mu3eNbHUX — Lw; nmerkoBuX aBTOMOOIMB — Lr (3HaWeHHSA pidyHMX
TpOOITiB IJIs KOXKHOTO BapiaHTa pO3paxyHKIB JIUB. y TaONHIi);

— Ipo0iru y cepeuHi NepepaxoBaHuX I'Pyl aBTOMOOLTIB PO3NOIUIAIOTCS
MPOMOPIIIHO CTPYKTYypi NapKy: JIETKOBI aBTOMOOLI 3 pobouynm 00’eMoM
neuryHa menme 1,3 o1 — 24 %, 1,3-1,8 1 — 65 %, 1,8 n i Ginbme — 11 %;
BaHTa)XHI 3 OCH3WHOBUM JIBHUTYHOM BaHTaxomigiomuictio 0,5-2,0 T — 18 %,
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2,0-5,0 T — 68 %, 5,0-8,0 — 11 %, 8,0 T i Oiibire — 3 %; BaHTaKHI 3 JU3EITHLHIM
JIBUTYHOM BaHTaxomigiiomuictio 2,0-5,0 T — 4 %, 5,0-8,0 T— 5 %, 8,0-16,0 T —
76 %, 16,0 T i Ginbme — 15 %; aBTOOYCH 3 OEH3WHOBUM JBUT'YHOM OCOOJIMBO
MAaJIOro Kjacy (rabapuTHOIO JOBXKHMHOIO MeHIIe 5 M) — 2 %, mManoro kiacy (6,0—
7,5 M) — 15 %, cepennboro kiacy (8,0-9,5 M) — 63 % (y ToMy 4mcIi MapIpyTHi
— 50 % Bix 3arasbHOI KUTBKOCTI aBTOOYCIB JAHOTO KJIACY), BEIHMKOTO KIacy
(10,5-12,0 m) — 20 %, (yci MapmpyTHi);

— aBTOOYCH 3 AW3EIBHHAM [BHTYHOM, yCi MapmIpyTHi, y TOMY YHCIHI
cepenHboro Kinacy — 1 %, Benukoro xiacy — 44 %, 0coONMMBO BEITHKOTO KIacy —
55 %.

3a pesynbTaTaMH PO3paxyHKIB NMOBHHHI OyTH 3pOOJEHI BHCHOBKH, IO
MICTATh BIANOBIJl HAa HACTYIHI NUTaHHA:

a) sKa Tpyna aBTOMOOUIIB Jae HaHOUTbIIMKA BHECOK Yy 3a0pyAHEHHS
atmocgepu no cymi Beix komnonenTis (CO, CH, NOx)?

0) ska rpyma aBTOMOOLTIB Jae€ HaWOIMbIINI BHECOK y 3a0pyIHEHHS
aTMOC(epH 10 OKCUIY BYTJIEI0?

B) sKa Ipyna aBTOMOOUIIB Ja€ HAaHOLTBIINA BHECOK y 3a0pymHEHHS
aTMoc(epH 1o OKCHIax a30Ty?

Piuni npoGiru no TepuTopii MicTa, MITH KM.

Ne Bap. L, L, L, L, L,

1 2 3 4 5 6

1 472,41 70,59 253,00 22,00 615,00
2 944,82 141,18 506,00 44,00 1250,00
3 321,44 48,55 201,30 20,40 601,20
4 567,98 75,66 276,70 25,40 640,30
5 984,33 154,62 521,60 47,60 1470,00
6 523,55 73,84 260,10 23,90 625,60
7 237,77 43,67 168,40 18,30 469,60
8 485,00 72,34 256,80 22,70 619,20
9 671,44 83,25 307,80 26,10 651,70
10 338,91 50,72 230,00 21,10 607,80
11 427,53 71,24 243,50 24,10 630,70
12 489,22 73,68 253,60 24,90 636,90
13 978,35 151,31 504,60 43,80 1263,00
14 867,23 132,61 438,10 41,00 1211,00
15 237,88 43,55 172,90 19,70 578,90
16 776,88 92,23 315,60 27,40 770,90
17 456,23 72,44 243,70 24,30 635,80
18 589,07 76,61 253,30 25,10 660,10
19 234,79 41,33 165,20 19,30 576,10
20 328,99 71,56 262,60 25,00 760,30
21 459,33 74,31 265,40 25,80 672,80
22 667,87 84,33 286,70 27,10 680,10
23 877,25 135,61 390,00 42,10 1003,00
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1 2 3 4 5 6
24 552,22 83,42 253,10 24,90 635,50
25 467,17 66,88 220,30 23,20 741,80
26 953,00 142,60 517,20 39,20 1287,00
27 364,97 47,64 203,40 21,70 819,20
28 791,27 101,53 427,00 30,70 1058,00
29 952,33 158,27 495,40 38,70 1431,00
30 739,47 95,47 323,60 26,50 928,70
31 261,59 42,13 183,60 37,60 478,00
32 619,98 124,76 381,50 30,20 840,50
33 808,61 152,44 407,20 28,00 1073,00
34 907,19 133,94 473,40 37,20 1352,00
35 842,00 109,87 362,70 34,60 861,70

118. BusHaunTH CyMapHHUH €KBIBaJEHTHHH pIBEHb ITyMy BiJ HOTOKY
BaHTaXHUX 1 MAaCAXUPCHKUX TOI3MIB, IO MAIOTh OJHAKOBY CEPEAHIO NOBXHUHY,
SKi PYXalOTECS i3 CepeHBOI0 MIBUAKICTIO, y paioHI 3aaHOl TOYKH IPOTITOM
pobogoro gus. KimbkicTh MOTATiB, Mo MpoxoauTh 3a 8 romuH — 9. IlopiBHATH
OTpUMaHe 3HAY€HHS i3 IPUIYCTUMHM pIBHEM LIyMy Ul AaHOrO 00’€My, IO
nepeOyBae Ha MEBHiM BijcTaHi B KOii.

BuxinHi faHi:

Ne IIBUAKICTS, JloBxuHa Bincraus 10
Bap. KM/TOJI. NOTATY, M 00’€KTy, M
1 2 3 4
1 20 305 26
2 21 310 46
3 22 315 66
4 23 320 86
5 24 325 106
6 25 330 26
7 26 335 46
8 27 340 66
9 28 345 86
10 29 350 106
11 30 355 26
12 31 360 46
13 32 365 66
14 33 370 86
15 34 375 106
16 35 380 26
17 36 385 46
18 37 390 66
19 38 395 86
20 39 400 106
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1 2 3 4
21 40 405 26
22 41 410 46
23 42 415 66
24 43 420 86
25 44 425 106
26 45 430 26
27 46 435 46
28 47 440 66
29 48 445 86
30 49 450 106
31 50 455 26
32 51 460 46
33 52 465 66
34 53 470 86
35 54 475 106
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CIIMCOK 3ATIPOIIOHOBAHUX TEM
JUISA TIIATOTYBAHHS JOMOBIIEM

1. BmimB aBTOTpaHCIOPTY Ha CTaH HAaBKOJMIIHBOTO CEPEIOBHIIA
BEJIMKHUX MICT YKpalHH.

2. 3abpynHeHHs aTMOchepn Yy HahTOBHAOOYBHHX palfoHaX Ta HOTO BIUINB
Ha 3/I0pOB's JIIOAUHHU.

3. 3a0pyaHeHHs aTMOC(EpPHOro TMOBITPS Yepe3 BIUIUB IIiIIPUEMCTB
TEIIIO- Ta CJIEKTPOCHEPTeTHKH.

4. 3abpyaHeHHs aTMOC(EpPHOro TMOBITPS BYIJICBOAHSAMH Ta HOro
HebOe3neka Ui 3/J0pOB'sl JTFOAMHU.

5. CaniTapHO-Tiri€HiYHi ~ HOpPMATHUBU  XIMIYHOrO  3a0pyAHEHHS
aTMOoCc(EepHOro MOBITPSL.

6. Exomnoriuni hakTopH Ta iX BIDIMB Ha 3/I0pOB'S HACETICHHS Y KpaiHH.

7. KpyrooOir pe4yoBUHH B EKOCHCTEMaxX IMEpPBICHOTO 1 MPOMHUCIOBO
PO3BHHEHOTO CYCHIILCTBA: TTOAIOHOCTI 1 BiIMIHHOCTI.

8. IopiBHAHHS CXeM KPYTOBOPOTIB PEYOBHH Y €KOCHCTEMaX arpapHOro i
IIPOMMCIIOBO PO3BHHEHOI'0 CYCIILIbCTBA.

9. AepozonbHe 3a0pyAHEHHS aTMocdepu i HOro BIUIMB Ha NPHUPOJIHE
CepeIOBHIIIE Ta 370POB'SI JTIOIUHH.

10. Kpyroo0ir peqoBHHHU — OCHOBA CTiHKOCTi MPUPOAHUX EKOCHUCTEM.

11. 3abpynHeHHS BOXOHM Ha(TONPOAYKTaMH: JpKepela 3a0pyAHEHHS i
BIUTHB Ha IIPHPOJHE CEPEIOBHIIE.

12. Tlectuumay, ix BUAM 1 HeOe3meka AT HABKOIUIITHBOTO MPHUPOITHOTO
CEepEIOBHIIA Ta 3I0POB'S JIIOAUHH

13. 3a0pyiHEeHHS IOBEPXHEBUX BOAOMM 1 HOro OCHOBHI JuKepera.

14. Papianiiine 3a0pynHEHHS HAaBKOJMIIHBOTO CEpEAOBHUINA 1 HOTO
HeOe3meKa 1S 310pOB's JIIOUHU.

15. Tno0asbHi HACHIKK XIMIYHOTO 3a0pyIHEHHS aTMOCc(hepH.

16. [apHUKOBUIT epEeKT Ta HOTO MOXKIIHBI HACIIIKH.

17. JianbHICTS MDKHAPOAHHUX OPTaHi3aIliif 3 IOMOTAHHSA «IapHUKOBOTO
eeKTy».

18. bioreoreHo3 Ta exocucTema: MoiOHICTh 1 Bi/AIMIHHICTh MOHSTh.

19. ABTOTpOdHU Ta X PONb y KPYyroodiry pe4oBUHH B 010r€OIeHO31.

20. Terepotpodu Ta iX poab y Kpyroo0Oiry ped4oBUHHU B 0iOreoneHo3i.

21. MOXIHBI €KOHOMIYHI HACIIIKK TNI00ATBHOTO MOTEIUIIHHS KIIIMaTYy.

22. Hoorene3, pairioHagbHe TPUPOJOKOPUCTYBAHHS Ta CTIHKHIA PO3BUTOK.

23. Cranmii po3BUTOK — CTpaTeris Maif0yTHhOTO IUBINi3aIlii.

24. dakTopH BIUIMBY «KHCIUX» ONAaJiB Ha MPHPOJHE CEPENOBHUINE Ta iX
€KOHOMIYHI HACIIIKH.

25. I'no6abHi eKoNoTiyHI Ipo0JIeMH 1 cTalluil pO3BUTOK IMBIi3aLii.

26. OCHOBH €KOJIOT'1UHOTO NpaBa.

27. MixHapoaHe CHIiBpOOITHHITBO B  00JIACTI  HABKOJIUIIHBOTO
CepeIOBHUIIA: iICTOPIs, TOCBIJ 1 IEPCIICKTHBH.
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28. Jlemorpadiuna mpobiieMa JIFOCTBA Ta ITI00aIbHA €KOJIOTIYHA KPH3a.

29. IlopyIIeHHs! KPyroooiry y COIioNPHPOTHUX eKOCHCTEMAX.

30. I'mobGanbHa eKoJOriYyHAa Kpu3a, NPUYMHM 11 BUHUKHEHHS Ta
HEPCHEKTUBH TO10TaHHS.

31. Exosiorisi, OCHOBHI ITOHSTTS Ta 3B'SI30K 3 IHITUMH HAyKaMH.

32. PanioHanpHe MPUPOIOKOPUCTYBAHHS Ta €KOJIOTIUHI TEXHOJIOTI.

33. CyuacHi CLTBCBKOTOCIONApPCHKI TEXHONOTII Ta MPOOIEMH OXOpPOHH
HaBKOJIMIITHBEOTO CEPEIOBHUIIA.

34. OmiHKN €KOJIOTIYHOTO PHU3UKY.

35. HajzBuyaiiHi eKoJIOTi4HI CUTYaITil.

36. JKuTTeqisUTBbHICTD JIFOMHY Ta HABKOJIMIITHE CEPEOBHIIE.

37. KoMIuiekcHuUIT aHai3 HABKOJIHMIIHBOTO CEPEeIOBHIIIA.

38. 3aranbpHa XapaKTEepUCTHKA Ta HACIIAKH MPOMHUCIIOBOTO 3a0pyAHECHHS.

39. OuiHKa BIUTMBY MPOMHKCIIOBUX 00’ €KTIB HA HABKOJIUIIIHE CEPEIOBHIIIC.

40. dopmyBaHHS Ta 3aco0W MATPUMKH HOPMATHBHOI  SIKOCTI
TEXHOTEHHOTO CepeIOBHIIA.

42. ComianbHO-eKOHOMIYHA e()EKTHUBHICTH CEPEOBUINE3aXUCHAX 3aXOiB.

43. Exosnorignnii moprpet moxnau Ha Kpaiiniit [TiBHOUI.

44. Jlronu B AHTapKTHII: crienugika ajanTarii.

45. EXONOTiYHUIN IOPTPET JIFOIMHU apUIHOM 30HHU.

46. EKONOTIYHUI OPTPET JIFOIMHU BUCOKOTIp's.

47. Cnenudika ajanTtarii JIOAWHA 0 YMOB BUCOKHX IITHPOT.

48. Exomnoro-¢i3ionoriuni acmekTn aganTanmii KOpiHHOTO i CTOPOHHBEOTO

HaceneHHs KpaltHboi miBHOYI.

49. Anmanrranis cucteM KpoBoOoOITY 1 IMXaHHS O TipChKOTO KIIIMATy.

50. AmanTariis CHCTeMH KPOBOOOITY i IUXaHHS 10 Pi3HUX TEMIIepaTyp.

51. Ilcuxoddizionoris JTIOAWHU B €KCTPEMATIbHUX YMOBAX.

52. Apanrarisi AiTed MKUTBHOTO BiKy 10 (i3UYHOTO HaBaHTaKEHHS.

53. Ananranis i ¢pi3uvHa npane3gaTHiCTh Y CIIOPTCMEHIB.

54. Ananraitis opranizMy 10 Qi3MYHUX HABAHTAXKCHb MIPH CTApiHHI.

55. AnmanraniiiHi npolecy B OpraHi3Mi Py CTapiHHI.

56. Exonoro-reneTn4Hi (pakTOpH CTApiHHA 1 TOBTOJIITT.

57. AnanTaris TpEHOBAHOTO OpTraHi3My 10 (i3NIHUX HABaHTAXXCHb

58. TIpoGyiemMn eKOIOTiYHOT IMyHOJIOTII.

59. ImyHHU cTaTyc HaceJIeHHS Pi3HUX PETiOHIB.

60. IMyHHa peaKTUBHICTb 1 O10pUTMH.

61. IMyHHa peaKTUBHICTh IIPH OMPOMIHEHHI 10HI3YIOUOI0 pajlialli€ro.

62. BiopuT™Mu TIOIMHY Y Pi3HUX KIliMaToreorpadiyHUX 30HaX.

63. TpuBaicTh XUTTA JIIOAUHA Y Pi3HAX KJIiMaToreorpadiqHux perionax.

64. BrmB pi3HUX KIIMaTHYHAUX (DAaKTOPIB HA TPHBANICTD SKUTTS JTFOUHH.

65. Exomnoriunmii ctpec: IpHYUHE i TPOdiTaKTHKA.

66. IIpoGiiema B3a€MO3B'I3KY «EKOJIOTiSl — 3A0POB'» B YKpaiHi.

67. CtpykTypa 6i0J0TIYHHUX PUTMIB JIFOJAWHH Y TPOLIEC ajamnTarii.

68. Exonoriuni monemni (T.P. Manbtyc, k. ®@oppecrep, . Menoys, M.

Meccaposuu, E. TTecrens).

173



69. IIpobemu peaizaliii CTamoro po3BUTKY CYCIIIbCTBA B YKpaiHi.

70. Mexanism Kiorcpkoro nmportokoiy. YkpaiHi i peamizamis Kiorcskoro
HPOTOKOIY.

71.  PerionaneHi  ekonoriuHi  mpobmemu  Ykpaimm  (Kapnarm,
ITpunHinpos’s, Benuki Micta Ykpainu, HopHe 1 A3oBchke Mope, [lomices,
Houb6ac, 3ona YAEC).

72. Konnenmis B.1. BepHagcekoro nmpo Hoocdepy.

73. ExonorigHi npo6ieMn BUKOPHCTAHHS IIPUPOTHHUX PecypciB YKpaiHu.
74. KomiteT cTanoro po3BuUTKy micta JJHinmponeTpoBchka (1HIIOTO MiCTa).
75. Ilporpama TBepauX MOOYTOBHX BIAXOMiB y JIHIIpPOIETPOBCHKIil
obsacri (iHmIii obmacTi).

76. HaykoBi BiIKpUTTA 1 BMHAXOI, IO HampaBlieHI Ha 30epeXeHHs
MPUPOTHUX PECYPCiB.
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IHO3EMHI TEPMIHMU,
BUPA3U TA CKOPOYEHHA,
AKIYACTO 3YCTPIHAIOTHCA
B EKOJIOI'TYHUX TEKCTAX

Hagezeni Tepminu, BUpa3u Ta CKOPOUCHHS J03BOJISATH YHTATU Ta TIOBHOIO
MipOI0 PO3yMITH €KOJIOTIYHI CTATTi iIHO3EMHUX BUCHUX.

Acid rain — KUCIIOTHHIA JOIII.

Adaptation policy — anantuBHa momituka. Crocid pearyBaTH Ha
riobanbHi KiIiMaTuyHi 3MiHM. MICTHTh Mipu 1o OJIOKYyBaHHIO, 3amoOiraHHIo,
KoMIIeHcalii abo MPUCTOCYBAaHHIO 1O HEOaXKaHUX HACHiJIKiB.

Ambient standards — cTaHIapTH SIKOCTI HABKOJIMIIHBOTO CEPEIOBUILA.
BceranoBmoe MakcuMaibHi piBHI 3a0pyTHEHHS 3 ypaXyBaHHSM iX JOBrOYaCHHX
HACIII/IKIB, @ TAKOX MOJIUBICTh IPUPOJHUX EKOCUCTEM HEHTpasizyBaTH iX.

Amenity societies — TOBapUCTBA OXOPOHU HABKOJIUIIHBOI'O CEPEJOBUILA.

Authorized discharges — n03BOJICHI BUKHAN 3a0pYIHIOIOUNX PEYOBHH y
HaBKOJIMIITHE TPHPOJTHE CEPENOBHINE, HANPUKIAA, CTIYHHX BOJ, HEOE3NMeYHHX
BiJIXOIiB.

Avoidance costs — BUTpaTH Ha MONEPEIKEHHS €KOJIOTTYHOTO 30UTKY.

Awareness of environmental problems — iHhOpMOBaHICTh PO €KOJOTIUHI
po0JIEMH, YCBIIOMIICHICTh €KOJIOTTYHUX TPOOIIEM.

Banned products — npoaykitisi, BApOOHULITBO, MPOAaX ab0 CIIOKHWBaHHS,
KOTpi 3a00poHEHi.

Best environmental practice — Halikpamia, B €KOJOTIYHOMY 3HadeHHI,
JISUTBHICTH 200 rocrojiapya npakTuKa.

Brown issues — IpoOJIeMH TIPOMHUCIIOBOTO 3a0pYAHCHHS HaBKOJIUIIHBEOTO
CepeIOBHIIA.

Brundtland Commission — wHe3anexHa MikHapoaHa KOMiCis IO
HAaBKOJIMIITHBOMY cepeloBHILy Ta po3BUTKY (1984-1987), sika HOcuTh iM’s i
ronoBu maHi bBpynarmanx X. (Hopseris). IligroryBama pomoBinp «Hare
CycCIiibHEe MaOyTHEY, sika 0a3y€eThCS Ha KOHIIEMIIT CTaJIOr0 PO3BHUTKY.

Cap management — KOHTPONIb 3a JOTPUMAHHAM pPEXHUMY TPaHHIHO
JOTTYCTUMHUX BUKHUIIB.

Carbon tax — TONAaTOK Ha BHUKHAW BYTJICKUCIOIO rasy, «BYTJICIICBHI
MOJIaTOK», SIKHH BBOJWTHCS KOMIIETEHTHOI MIKHApOAHOK OpraHi3ali€ro,
ypsaoM abo oOpraHamMH MiCLIEBOTO CaMOBpPSIYBaHHS Ha KUIBKICTh BUKHIIB
MapPHUKOBUX T'a3iB y JAHOMY PETIOHI.

Chemical-free — He MICTUTD XiMIYHUX TPOIYKTIB.

Clean-up activity — TISIIBHICTD 110 OYHIIEHHIO BiJ 3a0pyAHEHb TePUTOPII,
akBaTopii a0o0 MISTHKY HOBITPSHOTO OacelHy.

Clean-up costs — BUTpATH HA OYMIICHHS HABKOJHMIIHEOTO CEPEIOBHUIIA BiJT
3a0pyAHEHHSI.
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Conservation - 30epexeHHs IIPUPOAHY, YIIPaBITiHHS
NPUPOAOKOPUCTYBAHHAM, SKE MIATPUMYe ii MOTEHmiaN JIs MaHOyTHIX
MIOKOJIiHb.

Conservation group — cycnisibHa rpyna 3a 30epexeHHs TPUPOIH.

Conservationist — TPUXUIBHUK OXOPOHH MPHUPOIH, HABKOJHIITHHOTO
CepeIoBHIIA.

Consumer group — Tpyna 3aXUCTy CIIOKHBAiB.

Convention-related national plans — HallOHANIBHI TUIAHH Jid 1O

BUKOHaHHIO MKHAPOTHUX KOHBEHIIiH 110 HABKOJIUIIHEOMY CEpPEIOBHIILY.

Cornucopian view — TOYKa 30py MPUXWIBHUKIB KOHIICMIIT JOCTATKY, Y
BiITIOBIIHOCTI 3 AKOT YCIIXH HAyKH Ta TEXHIKH JO3BOJATH JIKBiTyBaTH Ae(ilUT
pecypciB Ha 3emuti.

Costs of environmental administration — aaMiHICTPaTUBHI BUTpaTH Ha
MPUPOIOOXOPOHHY  JSUTBHICTh,  AJMIHICTPATUBHI  BUTpPaTH Ha  OpraHu
OPUPOAOOXOPOHHOTO YIIPABITiHHSL.

Costs of environmental damage — BapTiCTh €KOJIOTTYHOTO 30UTKY.

Cowboy economics — «KOBOOWChKAa €KOHOMIKa», TOOTO CKOHOMIKa, Y
KOTpiil HE BPaxOBYIOTHCS €KOJIOTIUHI Ta MPUPOIHO-PECYPCHI OOMEKEHHSL.

Defensive expenditures — po3paxyHKH Ha 3axOJH, sKi TIOB’si3aHi 3
OXOPOHOI0 HABKOJIUIITHBOTO CEPEIOBHUILA.

Direct (command and control) regulatory system — cuctema TpSIMOTO
(amMiHICTPAaTHBHOTO) HOPMYBAHHS IPHUPOJOKOPUCTYBAHHS.

Disposable — o0mHOpPa30BOr0 BUKOPUCTaHHS, SKHH HE MiATAETHCS
MOBTOPHOMY BHKOPUCTAHHIO.

Dump fee — mogaTok Ha BUKWIaHHS HA 3BAJIHIIIE.

Earmarked environmental funds — 1inpoBi eKOIOT14HI GOHIH.

Earth Summit — Bummit ¢opym 3emmi, Kongepenuis OOH mo
HaBKOJIMITHBOMY cepeioBUINy Ta po3BUTKY (Pio-ne-Xanetipo, bpasumis, 1992).
[MpencraBuuku Oinbmie 170 nepxkaB npuiinsuim Jleknapanito Pio; Tlopsimox
neHHuit Ha XXI CTONITTA — IMJIaH Aid MO JOCSITHEHHIO CTaJloTO PO3BUTKY; JBI

rnobanbHi  exonoriyai KoHBeHmii — paMouHy Mo 3MiHI KIIiMary Ta IIo
010pI3HOMAHITTIO, a TAKOXK 3asBY TPO JIeTpaalio JICiB.
Eco-balance in taxes — eKxoJorizamis TOJATKiB, TIIepeXix Bix
OITOJIATKYBAHHS JI0 €KOILIATEXKIB 38 PECYPCH Ta BiIXOIH (EKOMOIATKH).
Eco-development — «exOpO3BUTOK», KOHICMIIiS I[JIICHOTO PO3BUTKY,
3arpornonoBaHa y [Iporpami OOH 111 HABKOJIMIITHBOTO CEPEIOBUILA.
Eco-equity — exocnpaBeuIMBiCTh (CIyIIHA YYacTh Yy PO3MOJLT

€KOJIOTIYHMX OJiar i pecypciB Ta CIIyIIHUI JOCTYI 70 HUX).

Eco-label — exoMapKyBaHHSI.

Eco-mindedness — eKOCBIIOMICTb.

Eco-tax — exorogatox.

Enforceable environmental standards — peaqbHO 3IIHCHEHHI €KOJIOTIYHI
HOPMH, CTaHIapTH.

Environmental action programme — mporpama i y rany3i OXOpOHH
HABKOJUIITHFOTO CEPEIOBHIIIA.
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Environmental audit — exonoriuyanii aynut (peBi3if, mepeBipka, OILiHKa
MPOEKTIB 200 KOMIIaHi).

Environmental crime — 3704YUH, TNPAaBONOPYLICHHS IPOTH IPUPOJIH,
HaBKOJIMIITHBEOTO CEPEeIOBHIIA.

Environmental goods — eKOJOT1YHO YUCTUH TOBAp.

Environmental groups — eKOJOTIYHO OpPi€HTOBaHI TIPyNU HacEIeHHS,
«3ETIeH».

Environmental-related activity — Ipupo100XOPOHHA AiSUTBHICT.

Environmentalist — ¢axiBenp i3 3aXUCTy HaBKOJHUIIHBEOTO CEPEIOBHIINA
a00 aKTHBICT «3EIICHOT0» PYXY.

Green consumerism — pyX 3a €KOJIOTI3alil0 CIIOKMBAHHS, 33 CIIOKUBAHHS
€KOJIOTIYHO YMCTOI POAYKILii.

Green groups — Tpynu <«3elieHUX» (MPUXWIBHUKIB  3aXHCTYy
HABKOJIMIIIHBEOTO CEPEIOBHIIA).

Inclusive list — cIUCOK TOKCUYHHUX a00 HEOE3MEUYHNX BIIXOLIB.

Indicators of sustainable development — TIOKa3HUKH CTaJOTO PO3BHUTKY
(exoJoTivHi, eKOHOMIYHI 1 COMIaNBHI), IO MOTOMKYIOTh SIKICTh HABKOJIHIITHHOTO
CepeIOBHIIA 3 EKOHOMIYHHM 1 COITIaTbHAM PO3BHUTKOM.

IPAT — ¢opmyna aHTPOIIOT€HHOTO BIUTHBY HAa HABKOJUIIHE CEPEIOBHIIC:
I=P'A'T, no novyarkoBux OykBax ciiB Impact (BruuB), Population (HaceneHHs),
Affluence (mocratok, Omaromomyuusi), Technology (TexHomoris). Buznauae
CTYIIHb €KOJIOT1YHOT BiINOBiTabHOCTI KpalHH.

Marine (sea) disposal — TOXOBaHHS BiIXOIiB y MODI.

N-waste — aepHi BiTXOIH.

Non-polluting technologies — Binxou, siki He 3a0pYAHIOIOTb.

Non-waste technologies (NWT) — 6e3BiIX0/IHI TEXHOJIOTI.

Oil slick — HadTOBa MITIBKA, «YOPHHUI TIPUITUBY.

Radwaste — palioakTHBHI BiJIXO/IH.

Recycling — mnepepoOka mnponykmii 1 wmarepiajiB Juisi BTOPHHHOTO
(TIOBTOPHOT0) BUKOPHCTAHHSI.

Remedial clean-up activity — IisUTbHICTH 110 OYMILEHHIO 1 BiIHOBICHHIO
TepUTOPii (aKBaTOPii, MOBITPSHOTO MPOCTOPY) Bix 3a0pyAHEHHS.

Self-destroying products — IpOIYKTH, IO OI0JOTIYHO PO3KIIATAFOTHCSL.

«Standstilly principle — TPUHIAT, 3TIAHO 3 SKUM CJIiJi OCOOJUBO YHUKATH
Jerpajmanii  HaBKOJNWINHBOTO  CEPeOBHIA Y I[I€ Majo  MHOPYLICHHX
3a0pyAHCHHSMH 30HaX.

Sustainable development - CTIMKHUH, 30aIaHCOBaHNH,
CaMOIATPUMYBaHHH PO3BHUTOK, SIKMH TOKPAIIYE SKICTh JKHUTTS, HE BHYCPILYE
MIPUPOJHI PEeCypcH, He MOTPOXKYIOUMil HABKOJNUIIHBOMY CEpEJOBHUINY Ta HE
MiAPUBAIOYHI 34aTHOCTI MaHOYTHIX MOKOJiHb 32I0BOJILHITH CBOT MOTPEOH.

«Tipping prohibited» — 3a00pOHa BUKHJATU BIIXO/IH.

User pays principle — TPHHIMI TUIATHOCTI MPUPOJOKOPUCTYBaHHS
(IPUHLHUI «KOPHCTYBAY [UIATUTE).
Voluntary agreements — 1OOpOBIIBHI yroan MK JepKaBHUMHU

MIPUPOIOOXOPOHHUMH OpPraHaMH 1 y4acCHUKaMH BHUPOOHHMYOI AisuibHOCTI. Bun
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€KOJIOTIYHOTO CaMOpETIaMEHTYBaHHs, HANpPHKIA AOOPOBITBHI MpOrpaMH MO
€Hepro30epeXeHHIO.

«Woodsy owly — coBa (cumBoI exosoriunoro pyxy y CIIA).

Zero-cost improvements — O€3BUTPATHI TOJIMIICHHS, 3aXOJH, IO HE
BUKJIMKAIOTh J0JAaTKOBUX NPUPOJOOXOPOHHHX BHUTPAT, ajie IOJIIIIYIOTh CTaH
HaBKOJIMIIHBOTO CEPEeOBHILA.

Zero  growth — HynboBHH picT  (exkoHOMiuHWi). [loHATTA,
BHKOPUCTOBYBaHE y MOJEISIX PuMcpKkoro Kiy0y.
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1. B.

2. B.

3. 6.

4. B, T, I

5. a,0,B,T,
6. 4,6,7,5,1,6,3
7. 1.

8. r.

9. 6.

10. Bci HeBipHi.
11.1

12.6

13. 1 — Oionoriuni purmm; 2 — Qoronepiognsm; 3 — HeifrpansHi; 4 —
(deHonoris; 5 — Giotnyni (akropu cepenoBuimia; 6 — XWKaku; 7 —
«mapasuT — XazfAiH»; 8 — KoMmeHcamizMm; 9 — wmytyamism; 10 —
HelTpanizm; 11 — ameHcanizM; 12 — KOHKYpEHIIis.
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35.B,T, 1.

36. 1.

37.a,0,B, T, 1.

38. Benuxki ccasiii.

39. Benuxki.

40. TpomiuHi. Binble eHeprii COHIYHOTO MPOMIHHS TOCITAE 3EMITI.

41. IIpu B3aeMopii XMBHUX OpraHi3aMiB MiX COOOI0 y CIIONy4eHHi 3
IIpOIeCaMH, Ki IT0B’s3aHi 3 MUPKYIIAIII€I0 BOAN.

42. BinOyBaeTbcsl HAKOITMUCHHS €HEPril y BUITIAAI 30€peKCHHS YaCTHHU
OpraHiYHOi PEYOBUHHU.

43. Hakonn4yeHHs eHeprii crocrepiraetbes y Oyap-sKii OiocmcreMi, sika
PO3BUBAETHCSL.

44. Hi.

45. KoHCyMEHTIB 4-10 MOPAAKY.

46. UnM Oinblle HAKOMUYYETHCS JKUP, THM OUTbIIE TOTIMHAETHCS
PEUOBMH 3 HABKOJMIITHBOTO CEpPEeJOBHUINA Ta BIMHOCHO Mallo iX
BUBOAWTHCS, y pe3ylbTaTi d4oro y Oimpmmiii Mipi BinOyBaeThCs
HaKOIIMYEHHS TOKCHHIB.

47. BoHH 3HaXOJAThCS Ha BEPIIMHI Xap4yoBOi MipaMiiu Ta pa3oM 3 DKero
MOCTIHHO  TOTJIMHAIOTH  BEJIMKY  KIUJIBKICTH — MECTHIMIIB,  SKi
HAKOMUYYIOThCSA OPTaHi3MaMH iX JKEpTB.

48. 10 %.

49. IMoune HakomMIyBaTHCS (hiTOMAca, IKy MOTIMHATH KOMHUTHI TBAPUHH.

50. SIkm0 IIBUAKICTP HAKONMHYEHHsS OioMacHM Ta INBHUIKICTE 11
CIIOKMBaHHSA OJMHAKOBi. IIpaKTWYHO HEMOXIIHBO, TaK SK CTIHKICTH
eKOCHCTEM 3a0e3NeuyeThes 32 paXyHOK ITHHAMIYHOI pIBHOBArd, TOOTO
NEBHOTO  KOJMBaHHSA [IBHAKOCTI CHOXXHBAaHHA 1  IIBUJIKOCTI
HaKONMYEHHs O IEBHOTO PiBHS.

51. IIpssMo MpOMOPITiHO.

52. [lpuknaa XapuoBOTrO JIAHIFOTA TaWTOBOI 30HM: MaluHa — Oypuid
BeAMins — campodaru — Oopcyk. CkiacTH iHII XapyoBi JIAHIFOTH
aHAJIOTIYHO.

53. diTomIaHKTOH — BETBUCTOYCI padKH — KapIoBi puOU — OKYHb.

54. BaxaeTbcs, 0 Ha OLTBII BUCOKHH TPO(IYHHUN piBEHb €HEPreTHYHOT
€KOJIOTiyHO1 mMipamian nepenaerbes He Ounpiue 10 % eneprii. ¥V Toi
Yac sK XapuoBa B3a€MOJIis BifoOpaxae peaibHi JIAHIIOTH Xap4yyBaHHS,
SIKi € y IPUPOJI, @ HE Mepepo3noiia eHeprii no piHsaM. [Ipu npomy
OpraHi3MH pi3HMX JIAHOK XapyoBOTO JIAHIIOra 3aliMaroTh pi3Hi
eHepreTH4Hi piBHI. [imoTe3a eHeprermuHOi mipamiam BimoOpakae
3araibHAil OanaHc eHepril y TIMOTEeTHYHIN y3aranbHEHill exocucTeMmi
Ta y Oioctepi B miiomy.

55.a) OmHOKJITHHHI BOAOPOCTI — payku — IUIOTBAa — PpHOOIAHI NTaxu
(vaiikn) — GakTepii; 0) JicoBi sironu — Oypuil BenMiap — Kanpodaru —
rocrpomopa xaba — nucuus — Oaktepii; B) Ay0 — BelIMKa CUHHIS —
ScTpyO — OakTepii.
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56. CocHa — ryciHb — CHHHI (KOHCYMEHT 2-TO MOPSAKY) — IIyIiKa.
57. m = 300000 Kr mIaHKTOHY.
58. m = 35000 kr 3epHa.

59. n =2 opna.
60. n = 60 opuis.
61. flnura (mpoayuneHT) — JOCh (NIEPBUHHUN KOHCYMEHT) — PpHChH

(BTOpUHHUIT KOHCYMEHT) — OaKTepii THUTTSL.

62. n =925 yMOBHUX OJIUHUIIb.

63. C = 5000 mr/xr.

64. C = 200 MI/KT, KOHIIGHTPALISl PTYTi CMEPTEINIBHA JUTS ITYKH.

65.n=100" YMOBHHUX OJIMHUIIb.

66. Q = 1'10" kI

67. Uepes 19,4 poku.

68. 1) 100 T 3eneHoi TpaBu — 20 OUuKiB — 14-piyHa qUTHHA.

2) 23,5 MJIH T.
3) 1,96 mutH ra.

69. I1InsixoM CTBOpEHHS ONTUMAlbHUX YMOB JUIsl (DYHKI[IOHYBaHHS
npoayneHTiB. Hampuknan, BHECEHHS OpPraHIYHHUX Ta MiHEPaIbHHX
no0puB.

70. BruiuBae. Hanpukian, eHepris, sika ijie Ha HarpiBaHHS CEpeJOBUIIA Y
OINBIIOCTI BU3HAYAE MPOAYKTUBHICTH EKOCHUCTEM Ta iX BHI.

71. Xnopuau — 55 %, cynedaru — 7,7 %, Hatpiii — 30,6 %, marHiit — 3,7
%, xanpmiit — 1,2 %, xamiit — 1,1 %, iami — 0,7 %. bioTnuHi pedoBHHN
OepyTh y4acTb y CTBOPEHHI OpPraHIiYHOi pPEYOBMHH B IIpoIeci
(dorocunTe3y.

72. MiHepanibHa OCHOBa — IPYHTOBHII CKEJIeT, SIKUH BH3HAYA€ MEXaHIUHY
CTPYKTYpY IPYHTY; OpraHiYHa OCHOBA — CIIPUSIE YTBOPECHHIO POJFOYOT0
mapy 3emii (TymMycy); TPyHTOBE MOBITpS Ta BOJa — CHpHUSIOTH
MiJBUILCHHIO TOPUCTOCTI TIPYHTY Ta € KOPUCHUMH JJIsi KOPIHHS,
IPYHTOBUX TBAapHH Ta OpraHi3MiB-peayleHTiB. [losScHUTH Oiibim
JIETaIBHO.

73.3aBagku  cBOIM (I3UYHMM Ta XIMIYHHM BIACTHBOCTAM TyMYC
MOKpaIlye CTPYKTYpy IPYHTY 1 Horo aepamito, a TakoX IHiIBHIIY€E
BJIACTHBICTh BTPUMYBaTH BOJY Ta KOPHUCHI pedoBUHH. I[losicHUTH
OiNIbII IETaTbHO.

74. TlounHaeTbcst 3a00JIOUEHHS TPYHTY, THHE KOPIHHS pOCIMH Ta
PO3BUBAIOTHCS aHAEPOOHI MPOIECH Y IPYHTI.

75. Bignosinae y BUTIsiAi rpadivyHOl 3a1€KHOCTI:

N
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76. Bigmosiap y BUMISAAI rpadivqHOl 3aJI€KHOCTI:
N

77. BignoBine y BUrIsiAi rpadivyHOi 3a71€KHOCTI:
N

78.1 — TeXHONOTiIYHI BUKUIM;, 2 — HaaAMipHE YHOOpEHHS IPYHTY
HITPUTaMH, HITpaTaMH Ta OpraHIYHAMH X0OpHBaMH; 3 — OionoriuHe
3a0pyaHeHHs: (CTiYHI BOAM, BUTYJ co0ak, 3BaJIMIIA OpPraHiYHUX
BiIXO/iB); 4 — BUMHUBAHHS a30Ty 3 IPYHTY BHACIiJOK 3pOLICHHS.
IosicauTu GinbII AETaTBHO.

79. JlaiiTe BiANOBIAb, BUXOIIYH 31 CXEMH:
ropHi pospobrn

OpPFaHIMHHA

prafdiaHn

= nyx oOprasiuHoro gochary
g [0 XADUOBHM RanUIraM

t

0oCHaT NOrMMHEHAR POCIMHAMK

| BuUBITDHI- |
i BanhA
» MiHepanis |

X

B HABKOMWIIHE CE|
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80. JlaiiTe BiAMOBIAb, BUXOASYH 31 CXEMH:

0,50, =—
I
gl
T e
Siu _. T ”I,m,‘
HaS / / 5 — o po_maw,auFeso,i
ol MM e

Donoto
A00yBaHHA KOPHCHHE

fHZS \ KONanKH 13 HahTH

Hopedl ¢
“ ‘ cynsoGakTepil
AeHiTpidikgrodi
DakTepil
50,
BYTinNA 1a ci icHi _J
BYTREBOJHI

cRaHUj 1a iHWi ci
0cagoyHi Nopoau

81. [laiiTe BiANOBiAb, BUXOIIYH 31 CXEMH:

OpraHivHa pevosM.
Ha XKMBMX icTOT

7

I'Moens _

OpraHiuHi peYoBH- \ OpraHiyHa peyoBu-

HK, WO POSKNaNM e — Ha XXHEWX pociuH
QpratiyHa peyo-

BMHa DaxTepin

I'benb KHMBWA OpraHi miB“

MeprBa opraHiy-|
Ha pEYOBHHA
MNepeTsopeHHA Yepes T6
Kl NoIgalTe Nagant

MNepETBOPEHHA OPraHiYHHE PEYOEHH
POCAMHHOTD NOX0EHHA YEPS;

ol KM

p p

0OcalxeHi pe4oBM -
HM, LUNaKH, TOph

JoDpuea,
HiHepanu, C0O2
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82. JlaiiTe BiAMOBIAb, BUXOASUYH 31 CXEMH:

“:‘b\g\,\ !//Zf;
BN
an
Ei:’;':;‘:;?; oo \%

Al

®OTOCHHTES

R nporeinu
Bannosi
(kopanosi

pHdH)

A\l
e.

BigHoanenua
pecypcis CO2

B npoyec|
nroackel
AlaneHoeti

3

EHepria BUKONHOrO
ByrneLo

=}

LOuxauuna BynkaHivHa
pocnuH Ta Y AlansHicTe

\ iy \
&is

83. [laiiTe BiANOBiAb, BUXOISIYH 31 CXEMH:

HAHECEHHA NICKY- 0 aTHOCThepHI

SN ona
T R UUTY

BHHHWBAHHA 3 TPYHTY

BHNApHEBAaHHA

MECTHLME, POFHHHHUIA

XuwarM - nepexin B HazeMHl
XAPHOBI NAHLKTH

XU pUOM

VEOH

\
\

\‘n 1 COpOLi

N,

[ "MUpHI" puOM__|
1

[morom

T
OCJIMHOIIHUA 200NNaHKIOH

bt L ] —

| Fi

thiTonnaHKIon

TOBi 183} |

\oca,u,i

—

CcnoxuBaqi PpUTY
18 JOHHOTO DCAnY

\
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84. JleTanbHO MOSCHITH TPY OCHOBHHUX BUJIY MEPETBOPEHHS €HEpril:

a) TEPEeTBOPEHHS CHEprii COHSYHOTO NPOMIHHSA Y 3elIeHHX
pOCIHHAX;

0) mepeTBOpPEeHHs XIMIYHOI eHeprii BYTJIEBOIHIB y THpoleci
KINITHHHOTO JUXAHHS;

B) NEpPETBOPEHHS XIMIUHOI eHepril ISl MeXaHiYHOi POOOTH.

85. V cBitnosii dasi:
6C02 + 6H20 — C6H1206 + 602
VY temHiit ¢asi:
24H + 6C02 — 6H20 + C6H1206

86. [leranpHO omucaTtu TEIIOBE Ta TepMiuHe 3a0pynHEHHS reocdepw,
3MiHYy anpOe0 3emiti (MMOBEPXHEBOTO Ta IIAHETAPHOTO).

87. Cipka OpraHi4HOTO MOXO/KEHHS BIJIHOBIIIOETHCS JI0 CIPKOBOJIHIO,
MiHEpaJdbHOI Cipku abo okucmoeTbcst y  cyinbdaru. Cipka
MOTJIMHAETBCS ~ MOPCBKHMMH ~ OpraHi3MaMd  aKkTUBHIIIE,  HIX
NPICHOBOJHUMH Ta Ha3eMHHMH oOpraHisMamu. [loscHuTH Oinbr
JICTaIBHO.

88.Y (¢orumyHoMy 1mapi cipka BHKOPHCTOBYEThCSA MaiDke BciMa
pociMHaMH Ta MIKpoOpraHi3Mamu Jisl pPOCTy OpraHiamy. Y
MIMOOKOBOJHOMY IIapi CyJb(arpeayKyrodi Oaktepii 3miMCHIOITH
MPOIECH aHAePOOHOT0 JIMXAaHHS NMPU OKUCHEHHI OPraHiuHOI PEYOBHHU
a00 MOJIEKYJISIPHOTO BOJTHIO.

89. Cipkobaxrepii rpatoTh BaXKIIMBY PONb Y XIMIYHHX MEPETBOPEHHSX, SIKi
BiOYBarOThCS HA MOBEPXHI 3eMili (PO3KIIAJaHHS MEPTBOi OPTaHIKH Ta
aHaepoOHUiT (hoTOCHHTE3).

90. [Tpuknagu:  CHAMIOBaHHS  CIPKOBMICHOTO — MHajHBa, Iepepobka
CIPKOBMICHUX pyJi, TOOYTOBI CTi4Hi BOJM TOLIO.

Cyma | OxkeaH
PeyoBuna -
YacTka TEXHOTEHHHUX BUKHUIIB, Yo
H,S 80,00 10,00
SO, 96,23 83,30
SO, 92,86 —
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91./171s1 BIAMOBI/Ii HA MUTAHHS PO3TIISIHBTE CXEMY:

Lip .
03
il cipkm
t,
H,0
Npomucnoricte
Bynkaum Cipuyana kucnora
+
i ropayi NH3
kepena
A it0 cynedar Tyman i onagm
{NH,},50,) ‘
Teap
Pocnmin +——
Aepobhi
npouecH B
,—) Cynkpathi coni ﬁ rpyHTi | BOA
Opranizmm, .
o po3KNafalwThCA Cipka
T AnaepobHi
Cip AEHE poLEeCH B
| | TPyHTI | BOg]

92. a) BKJIFOYCHHS B OPTaHiYHI CIIOJIYKH;
0) aHaepoOHE TUXaHHS.

93. enynauist (Bix nar. Denudatio — OTONEHHS) — Le CYKYIHICTh
ImpoIeciB  3HOCY Ta HepeHocy  (BOJOIO,  BITPOM,  JIOJOM,
0e3MOCepeIHBOI0 €0 CHIM TSDKIHHS) TIPOAYKTIB pYyHHYBaHHS
TiPCBKUX TOPiA y 3HIKSHI TUITHKH 3€MHOI TIOBEPXHI, JIe BiI0OyBaeThCA
iX HakomuyeHHA. Ha Temmu Ta xapakrep IeHyJaiii BEITUKUH BIUIUB
YUHATH TEKTOHIYHI PyX!U Ta aHTPOIOT€HHE BTPYYaHHS.

JIst BiMOBITi HA MATaHHS MO0 UKy KUCHIO PO3TIISIHBTE CXEMY':
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atmocdpepa H,0

2
Armocdephuit
02
Atmocdepruit
CO,

Eiucgwpa

300 pokie
2000 pokie

. 2000000 poxie
rigpoctpepa

BinbHKWiIA CO, B

noeiTpi i BoAi
(hOTOCHHT

AHHA

opraHivHi pe4yoBUH
3eneHnX pocnuH

TBAPHHK

Kam'aHe BYrinns,
HadpTa, Topd

po3KnagaHHA
Bigmepnunx
POCIIMH Ta TBap

95. JIyis1 BiAMIOBii HA MUTAHHS PO3TJITHBTE CXEMY:

Csitno
POTOCHHTES, ’—‘ BynkaHiaHa |
opradiyHa niANGHICTE
v
Ty —
i 'l‘ e /T |BusinbHentn
peuyoBnHa 1 T'““‘ —|—; = BYIMELH NGHHO!
TEApHUH | ! ]
l E [ OkeaH
Opraxiuna | T
pevyoBuHa ! |
i
|
|

1 rpYHTIE

3axopoHeHHA
(B reonorit) ]

96. /I;1s1 BiATIOBiIi HA MUTAHHS PO3TITHBTE CXEMY:
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AtmoccpepHMin
asoT

chikcauin
Y

Binok

BueepkeHHRA

HiTparie
nopeau

Bigxoamn
MepTBi opraHismMu
ra

97.Y mpoueci HiTpudikamii BinOyBaeThCs HAKONMYCHHS CHEpPrili y
BUTJISIII TPAaHCMEMOPAHHOTO TPOTOYHOTO MoTeHmiany. EnepreTuanuit
epexT 1poro aepobHoOro mpormecy craHoBuTh 812 kJIk. IIporec
neHiTpugikamii BiOyBaeThCS 3 BUBUIGHEHHSIM CHEPTii Ta € IPOIecoM

aHaepoOHUM, eHepreTuYHH edekT npouecy 1333 k/Ix.

98. m(P4Og) = 2200 xr.
99. BUBOUTKCS 13 KPYyTrOBOPOTY — B; BBOJUTHCS Y KPYrOBOPOT — a, 0.

100. H;PO,.
101. 3amyueno y kpyroBopot — 20 %; BUBelI€HO 3 KpYroBopoTy — 25 %.
102. Yepes 283,3 poku.
103. t= 156000 poxis.
104. m=4,78410°r.
105. t=2500 poxis.
106. t= 0,038 poky abo npudau3HO 14 nHIB.
107. t=112 poxkis.
108. t= 1200 pokis.
109. Yepes 155,12 poky.
110. Yepe3 9900 pokis.
111. S=11510° kM.
112. n=26%.
113. m=1,035 muH T.
114. Bianosiap HarjsIHO MPEJCTABIICHA Y TAOJIHIL:
xepeno Busnagatoui Enepreruune Pecypc Ipumitka
MapaMeTpu | CIiBBiIHOIICHHS
1 2 3 4 5
[Ipsime constune | OnpoMiHEHHS P=Gcos® 10° TBt Tinbku B
punpomintoBanns | (G, Br/m), JICHHHUI Yac
KYT Ma{iHHS
OTIPOMiHEHH,
©
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1 2 3 4 5
Bionanuso SkicTh 3B’s13aHa Enepris | lyxe 6arato
IPYHTY, BOJa, eHepris (hoTocuH- | BUIIIB MajuBa,
cnenudika 10 MIx/kr TE3y JoKepena —
naauBa JicoBe Ta
ClIbCBKE
rOCIIOIAPCTBO
Birtep IIBuakicTb P=U° <210° Benuxki
BiTpy (U), TBT ¢urykryamii
BHCOTA HaJl
3eMHOIO0
TIOBEPXHEIO
XBuii Awmmityna P=H*T <110° Bucoxka
xsuii (H), 1i TBr TyCTHUHA
niepion (T) eHeprii
(50 kB1/m)
Tgpoenepris Hamip (H), P=HQ 3 TBr tyyHo
00’eMHa CTBOpEHE
Butpara (Q) JUKEpEIo
ITpunusu Bucora P~R*A 1 TBT 30UTBIIICHHS
npunusy (R), BHCOTH
hiye)iic] MIPUIIHBY,
Oaceiiny (A), SKIIO
noxuna (L) L/Ah = 36400
Ta MIMOWHA
(h) ectyapito
TemnoBa enepris PizHuns P = (AT)’ 30-100 Husbka
TeMIepaTyp TBr e()eKTUBHICTb
Ha rIIMOuHI Ta MepPEeTBOPEH-
Ha TIOBEPXHi Hs eHeprii
(AT)

115. Yepes 3400 pokis.
116. t=49,5 poky.
117. Biamosins HaBeneHa y TaOIHMII:

Bug pecypey | CTpok BUUEpIIaHHS pecypcy, POKH
Byrimns 180,8
Hadra 45,5
l'a3 62,3
3amizo 3394
Doctop 180,7
AnroMiHi#i 140,0
Mins 46,3
Iluak 29,7
CBuHELD 28,3
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118.

n = 210 MJIH YOJIOBIK.

119. Biamnosigs HaBeleHa y TaOJIHII:

Bux 0% 1% 2 % 3% 5% 3amacu
I1ajJvBa
Hagra 41,30 34,90 30,30 27,80 22,90 | po3BinaHi
16,80 15,70 14,60 14,00 12,45 | moTenwiiini
[a3 446,40 | 171,50 | 115,90 91,90 64,30 | po3Binani
510,10 | 182,60 | 122,00 96,30 66,90 | moreHmitai
Kam’siae - - - - - po3BiaaHi
BYTULIA 1875,00 | 301,30 184,40 139,60 92,90 | moreHuiiini
120. He Biamosigae, Tak K CTAaHOBHUTH 819'10° T/piK.
121. )n=1,55%
2) uepes 60 abo 34,4 poxwu.
122. t=23,8 poky.
123. Yepes 384,6 poky.
124. 1-2;2-5;3-4,4-3;5-9;6-8;7-10;,8-7,9-6;10-—1.
125. Bianosigi 3BeieHO y TaOIHIIO.
Ne 1 2 3 4 5 6 7 8 9 10
Bap
P33,2 0,439 10,877 | 1,316 | 1,755 | 2,193 | 2,632 | 3,071 | 3,509 | 3,948 | 4,387
/M
Psy, | 220 | 231 | 242 | 2,47 | 2,53 | 2,64 | 2,69 | 2,86 | 2,97 | 3,03
r/m?
126. Biamosiai 3BeIcHO Y TAOJIHIIO
Ne Jlito BecuHa Ociub
Bap min max min max min max
1 5,0610° 0,016 10,1810° | 0,012 | 82210° | 0,015
2 7,5107 0,024 15,2107 0,018 12,310° | 0,023
3 |10,1210° | 0,033 | 203610° | 0,024 | 16,4410° | 0,031
4 | 12,6510° | 0,041 | 2545107 | 0,030 |20,5510° | 0,039
5 | 15,1810° | 0,049 | 30,5410° | 0,036 |24,6610° | 0,047
6 | 17,71'10° | 0,058 | 35,6310° | 0,043 |28,7810° | 0,055
7 | 202410° | 0,066 | 40,7210° | 0,049 |32,8910° | 0,063
8 | 22,7710° | 0,074 | 4581'10° | 0,055 |37,0010°| 0,071
9 | 253010° | 0,083 | 50,9010° | 0,061 |41,11110°| 0,079
10 | 30,3610° | 0,099 | 61,0810° | 0,073 | 49,3310° | 0.094
127. 1 — mnpaBuino; 2 — camoperynsuisi; 3 — BigHOBICHHS, 4 —

MIPOMUCIIOBa; 5 — piBeHb; 6 — TepeHacelieHHs, 7 — 3HHUKaro4a; 8 —
peryJoBaHHS; 9 — KOJIMBaHHS.

1. 1,
2. a.

Ouinka IKOCTI HABKOJIUIIHBOI0 CepeJ0BHUIIa

2.
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21.
22,
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
3s.
36.
37.
38.
39.
40.
41.
42.
43.

AP oaaP PP = E E® O
o w

w

=
—

ERES

w W

B

=

o
=
=

I'inpocdepa

m=1558,8r.

K = 3,5 momnw/m.

K =4,15 mmons/m.
K =1 mmois/m.
m=592r.

2K =10,0096 mr-exs/.
K =16,3 mons/m.

K =0,9 momns/m.

K = 0,24 mmonb/m.
K =0,00456 mr-exs/n.
K =2, 92 mons/n.

K = 0,035 mmosn/m.
K = 0,4 Mmmomb/11.

K =0,28 MmMoIB/1.
K = 5,9 Mmomn/11.

K =15,3 mr-exs/i.

K =3 moms/mn.

K = 13,3 mosb/m.

K, = 2,2 mouns/it; XK, = 0,5 Mmous/11.
K = 3 momw/mn.

K = 0,026 mmosIn/m.
K =1,01 mmoun/m.
m=548r.
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44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
Ss.
56.
57.
58.
59.
60.
61.
62.
63.
64.

65.
66.

67.
68.

69.

70.

71.
72.

m= 63,9 mr.

K =10 momns/n.

K = 37,4 mmonb/n.

m = 0,685 kr.

2K =10,0017 moms/m.

K = 25,32 moins/m.

2K =0,019 mr-exs/i.

K =0,023 mMr-exs/1.

X=31,5%.

C=13,6 mr/m.

C=14,7 mr/m; V =423 v,

V=3577,8 .

C = 5 mr/in. Tlonynsuii koporna HiY0ro He 3arpoXKye.
C = 8,6 mr/n. [Tomynsiii kopora HIiY0ro He 3arPOXKYE.
V=1510"w.

S=41,710°m.

He moxHna, C = 12 mr/kr.

He moxna, C = 100 mr/kr.

m= 0,144 kr.

V=5833 5.

K2Cr207 + 3Na2803 + 4H2504 = Crz(SO4)3 + 3Nast4 + KzSO4 + 4H20,
m=963,9r.

V=16,58 n.
Bimnosine Hamana y Tabuuii:
Ne pH Ne pH
1 11,6 — nyxHa 9 7,7 — myxHa
2 6,8 — krcima 10 12,0 — myxHa
3 6,3 — xHcia 11 12,5 — nyxHa
4 12,7 — nyxHa 12 8,0 — my>xHa
5 9,6 — nykHa 13 8,7 — myxxHa
6 10,8 — myxHa 14 4,0 — kucna
7 5,0 — kucima 15 9,7 — myxxHa
8 8,3 — myxkHa 16 3,5 — kucia
V=252n
a) [H'] = 6,310 mons/i, [OH] = 1,58'10"" mons/m;

6) [H']=2,0'10"° moms/m, [OH] =5,01'10" moms/x;

B) [H']=3,9810"° mons/m, [OH] =2,5110" moms/i;

r) [H']=2,5107 mons/, [OH] = 3,98'10" mons/1.

chr207 + 3Na2803 + 4stO4 = Crz(SO4)3 + 3NaQSO4 + KzSO4 + 4H20,
m=1028,16T.

K2Cr207 + 6FeSO4 + 7H2$O4 = CTQ(SO4)3 + 3F62(SO4)3 + KzSO4 + 7H20,
m=2170,56r.

N =5,410" moms.

K,Cr,07 + BaCl, = BaCr,0; + 2KCl, m= 3519 .
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73. chr207 + 3802 + 7stO4 = CI‘z(SO4)3 + K2S04 + HzO, m= 627,84 T.

74.1 -26,11;2—-130,51;3-3523T1;4—-730,8T1;5—-13052T1; 6 —
2114,11; 7-3197,6 T; 8 —4593,6 1; 9 — 6342,8 1; 10 — 8482,51; 11 —
11041,2 1.

75. Q = 109000 m’.

76. Q = 7400 m’.

77. Q=300 .

78. Y =2,5. Boga noBuHHA OyTH OYHIIEHA ITepe]l CKUAAHHAM Y IIPHPOHI
BOJIHL.

79.% = 13,088. Boxga moBuHHa OyTH O4YMINEHa IEpex CKUIAHHSIM Yy
TIPUPOJIHI BOJH.

80. Bignosine HajaHa y Tabuui:

Ne Bap. CraH BOIH CraH Bou
1 2 3
1 PosBectn y 27 pasis Po3Bonut He MOTPiOHO
2 Poseectu y 46,5 pazu Pozeectu y 66,56 pa3u
3 Possectu y 13,2 pasu Po3sectu y 1,56 pasu
4 PosBectu y 45 pazis PosBectu y 200 pazis
5 PosBectu y 12 pasis Possectn y 2,07 pa3u
6 Pozeectu y 8,36 pasu PoszBectu y 12 pazis
7 PosBectu y 2,81 pasu PozBectu y 60 pasiB
8 Possectu y 1,86 pasu Po3Bectu y 6,5 pazu
9 PozBecti y 56 pa3iB | Po3BoauTH He mOTpiOHO
10 Po3Bomut He MOTPiOHO Possectn y 60 pasiB
11 Po3Boautu He notpidHO | Po3BoauTH HE MOTPiOHO
12 Po3BoauTH HE MOTPIOHO PosBectn y 4,5 pasu
13 Po3BoauTu He MOTPiOHO PosBectn y 6 pasis

Atmocdepa

81.V = 153,3 muH T/pik.

82.Q=12muHT.

83.t=15,26 nib.

84. n = 3,5 pasu.

85. C(CO) = 40 Mr/M’ He YHHHTH BIUTUBY HA 30POB’SI JTIOHHH;
C(CO) = 80 Mr/M’ BHKIMKA€ OCITAGNCHHS 30Dy, JErKWil TOTOBHHIL
O171B;
C(CO) = 200 mr/»’ BuKIHMKae GO y TONOBI i Tii, CTOMITIOBAHICTE,
TUMYACOBY BTpATy CBiZJIOMOCTI.

86.V =7,84 m.

87. CO, =16,8 % 06.; CO — 6,8 % 06.; O, = 0,8 % 00.; N, = 75,6 % 00.

88. V=428

89. V=15

90. V=55
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91.V=0,178 m.

92. m =675 kr.

93. To 2050 poky xoHueHrpartisi CO 30inbmnthes Ha 118,6 Mr/kr. Y 2
pas3u konueHTpauis CO 3pocte 10 2129 poky.

94,V =22,8510°m’.

95. m(SO,) = 62780 T, m(H,SO,) = 3845,3 T.

96. m(CO,) =55132 T, m(SO,) = 744 1.

97. m=4070r.

98. m(S) = 285 T, m(3oma-nutak) = 275 1, m(3oma-atMocdepa) = 5,5 T,
m(307a-ynoBieHa) = 544,5 T.

99. CO, = 72,29 %, H,0 =27,71 %.

100. 'V =0,0054 v,
101. V=0,02m.
102. M., = 0,75 r/c; My, = 12,28 1/pik
103. m= 100 kr.
104. m=91695300 .
105. CO,=13,2 %, H,O = 86,8 %.
106. Y =20,95. SIkicTb MOBITpS HE BiJIIOBiJa€ BCTAHOBICHHM HOPMaM.
107. } =8,93. SIkicTb MOBITPs HE BiAIOBIa€ BCTAHOBICHUM HOPMaM.
108. > =10.,4. SIkicTb MOBITPS HE BiANOBIJa€ BCTAHOBICHUM HOpPMaM.
109. Bianosins HajaHa y TaOJIHUIL:
Ne SIKicTh TOBITPA SIxicTh HOBITPS
1 2 3
1 | > =1,46. He Binnosinae > =3,34. He Binnosigae
BCTaHOBJICHUM HOpMaM BCTaHOBJICHHIM HOpMaM
2 | > =0,7. Bignosigae > =1,92. He Bignosinae
BCTaHOBJICHUM HOpMaM BCTaHOBJICHUM HOpMaM
3 | Y =5. He Bizmnosinae > =7,67. He Binmosinae
BCTaHOBJICHUM HOpMaM BCTaHOBJICHUM HOPMaM
4 | ¥ =1,1. He BimnoBigae > =1,42. He Binmnosigae
BCTaHOBJICHUM HOpMaM BCTaHOBJICHHM HOpMaM
5 | > =0,84. Bignosinae > =1,04. He Bignosinae
BCTaHOBJICHUM HOpMaM BCTAHOBJICHUM HOpMaM
6 | > =1,39. He Binnosinae > =1,43. He Bimnosiznae
BCTaHOBJICHUM HOpMaM BCTaHOBJICHUM HOPMaM
7 | > =1,1. He BinmoBinae > =1,66. He Bimnosinae
BCTaHOBJICHUM HOpMaM BCTaHOBJICHHIM HOpMaM
8 | Y. =1,17. He Bignosinae > =1,62. He Bignosinae
BCTaHOBJICHUM HOpPMaM BCTAHOBJICHUM HOpMaM
9 |3 =1,06. He Binnosinae > =1,41. He Bimnosinae
BCTaHOBJICHUM HOpMaM BCTaHOBJICHUM HOpMaM
10 | > =3,71. He Binnosinae > =1,23. He Binmnosigae
BCTaHOBJICHUM HOpMaM BCTaHOBJICHHIM HOpMaM
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2

3

> =0,88. Bigmosinae
BCTaHOBJICHUM HOpMaM

> =1,15. He BinmoBinae
BCTAaHOBJICHUM HOpMaM

12

> =1,54. He Bignosigae
BCTaHOBJICHUM HOPMaM

> =1,11. He Bignosigae
BCTaHOBJICHUM HOpMaM

BCTAHOBJICHUM HOpMaM

13 | > =1,5. He Bignosigae > =1,56. He Bignosinae
BCTaHOBJICHUM HOpMaM BCTAQHOBJICHUM HOpMaM
14 | 3 = 1. Biamosimae > =1,57. He Bimnosinae

BCTAaHOBJICHMM HOpMaM

110. Bignosinge HamaHa y TabuuIi:

Nesap. | r(A, T) 10" tyom C
1 5,92 565824,790
2 497 38,150
3 419 0,150
4 3,56 0,890
5 3,04 0,0970
6 5,92 1,1'10"
7 4,97 535,740
8 4,19 0,095
9 3,56 0,157
10 3,04 0,086

111. Tlpwupict 3axBopioBaHb — 34 %.

112.

Xap4uyBaHHS.

1) BpoxkaiinicTs 3Hu3MIach Ha 4%);
2) 180000 w4yonoBik He

OTpUMANIM  HEOOXiTHUX MPOAYKTIB

113. BiamoBins HafaHa y TaOJIHII:

Bun BunpomiHiBaHHS

Bnuus Ha moguny

Hu3pko4acTOTHI KONMBAHHS

[TouyTTss TPUBOTH, HETaTHBHUWI BIUIMB Ha
CEepIICBO-CyTUHHY CHCTEMY Ta ra3000MiH Y
KIITHHAX

JloBri xBuii

CepenHi XBHJIi

Kopotki xBuit

HeraruBHuii BB Ha cepLeBO-CyAHUHHY,
SHJOKPUHHY Ta IMyHHY CHCTEMY, 3TyIICHHS
KpOBI

Y apTpaKkopOTKi XBUIII

HepBoBe 30y IKeHHS Ta TEIUIOBUI BILTUB

HansucoxoyacToTHI XBUIII
(HBY)

HeraTuBHUIl BIUIMUB Ha CEpLEBO-CYAUHHY,
CHJIOKPUHHY Ta IMyHHY CHCTEMY

Ia¢ppauepBone Bunpomin. (I4)

HeraruBHuii BIDIMB Ha 3ip

Buaume cBiTiio

Pi3ke CBITJIO BUKJIHUKAE CTOMJIEHHS OY€H

VYnerpadionerose OmiKy HIKipH Ta CITKiBKU o4eit
BunpoMiHioBanHs (YD)

PenTrenisceke Buknukae  mpoMeHeBe — 3aXBOPIOBAHHS,
BHUITPOMIHIOBaHHS OIIKH Ta 3JI05KiCHI yXJIMHU

Y-BUIIPOMIHIOBAHHS

Buknukae rocTpe Ta XpOHi‘IHe IIPOMCHEBE
3aXBOPIOBAHHS Ta € MyTar¢HHUM q)aKTOpOM
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114. TJIB = 24,7 r/c.
115. T'/IB=38,12 r/c.
116. TJIB= 13,12 r/c.
117. T'IB=0,64r/c.
118. T/IB = 13,96 r/c.
119. TB =284 r/c.
120. TIB =204 r/c.
121. C=0,35mr/™’.
122. C=0,022 mr/v’.
123. C=0,246 mr/v’.
124. C=0,025 mr/™’.
125. C=0,92 mr/n’.
126. C=0,36 mr/v’.
127. C=1,75 mr/i™’.
128. Bianosiap HajaHa y TaOIUII:

Bukun Binnosine
JIBOOKHC CipKku Po3paxyHok motpioumit, M/I TK>®
Oxkcuj ByrJeno Pospaxynok norpi6uuii, M/ IK>D
Okcun a3ory Pospaxysok notpiouuit, M/I' TIK>®
CipkoBOJIcHb Pozpaxynok He notpiouuii, M/T JK<D
DTOPOBOICHD Pospaxysok notpioumi, M/I' TIK>®
[MTun verokcuunmnii | Po3paxynok e nmotpibumii, M/T IK<®D

Jlitocdepa

129. pH=4,16.

130. Fe(NOs); + 2H,0 — Fe(OH),NO; + HNO;, m = 0,016 1.

131. CacCl, + 2H,0 — 2HCI1 + Ca(OH),, pH=2,7.

132. pH=9,5.

133. W=0,72 %.

134. C=510° moms/n.

135. C=9,810° Mosb/n.

136. C=6,310"" moms/1.

137. m = 23,7 pokis.

138. [IpuunHamMu BUCHa)KEHHS IPYHTIB € BUBITPIOBAHHS Ta PO3MHUBAHHS
y pe3ysbTaTi BUPYOKH JICIB; BHECEHHS NOOPHUB Ta PI3HUX OTPYHHHX
PCYOBUH y BHUIISAJI TECTUIMIB, IHCEKTHLHUIIB Ta iH., JOOYBaHHS
KOPHCHUX KONAJIWH, MICTOOYIyBaHHS Ta 3aXOpPOHCHHS BIJXO/IIB.
[MokpamenHss pPOMIOYOCTI TPYHTIB IOBHHHO CYIPOBOKYBATHCH
OCpe)KHUM BiJHOIIEHHSM 0 OpraHi3MiB, IO HACENSIOTH IPYHTH Ta
CTBOPIOIOTH POJIIOUMI Iap — ryMyc. BHECeHHS opraHiuHuX JTOOpHB.

139. o = 68,96 %. bop — BaxxuBUil MiKpOETIEMEHT, 1110 HEOOXiMHUH U1
HOPMAaJIbHOI JKHTTEMISIIBHOCTI POCITUH. bop HO3BONSE MiIBHIINATH
BpPOXKAKHICTh, IMOKPAIIUTH SKICTh MPOAYKLIi Ta 3amodirae psay
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3aXBOPIOBAaHb POCIHH. Binmirpae BaxiIMBy pome y Iporecax
eHepreTHyHoro oOmiHy. IlosuTHBHO BIIMBae Ha (oTOCHHTE3,
MOKpallye BOAHUI PEeXUM POCIHH, IiJBUILYE 3acyXxo- Ta

COJIECTIMKICTB.
140. Bianoiap HagaHa y TabauIi:
YMmoBH Yac
PevyoBnHa . .
JIOCITiTy Hameosnalz[y
. AepobHe 7,40 rox
Kapbawin AHaepoOHe 6,76 rox’'
AepoOHe 4,3 no6a’'
Penantpen AHaepoOHe 16,15 rox’!
TorxOPeTIICH Aepobne 17,96 rox’!
p P AHaepoOHe 17,50 rox’!
AepoOHe 2,04 no6a’’
JULT Anaepobre | 1,98 no6a’
AepobHe 15,8 rox’'
['excaxnopbenson AHaepobHe 15,99 rox’'

141.
142.

143.

144.

145.

I'ymycoBnit map 3HEKHE Yyepe3 28 pokiB.

Bin cTymeHi HACHYEHOCTI IPYHTIB OCHOBAMH 3aJISKHTH IX MOTpeba
y BallHyBaHHI, a caMe:

1) mpu cTyneHi HacH4YeHOCTi IpyHTIB ocHoBamH V < 50 % —
norpeda CUIIbHA;

2) npu V = 50-60 % — cepenus;

3) mpu V = 60-70 % — cnabka;

4) mpu V > 70 % — BincyTHS HEOOXiIHICTh BammHyBaHHS.

1) V=92.3 % — BincyTHs HEOOXiAHICTH BAITHyBaHHS;

2) V=75 % — BigcyTHS HEOOXIHICTh BalTHYBaHHS;

3) V=176,2 % — BincyTHs HEOOXITHICTh BaIlHyBaHHSI,

4) V =73,2 % — BificyTHs1 HEOOXIiIHICTh BaITHYBaHHS;

5) V=55,7 % — cepenHst HEOOXiIHICTh BaliHyBaHHS.

a=5,18%
2)a=9,1%
3) a=40%
4) 0.=26,67 %
5) =704 %
6) 0. =89,3 %
7) 0 =25 %
8) a=20%
9) a=6,89 %

10) a=32,14 %

1) V=70 % — rpyHT Ma€ CXHIBHICTb JI0 3a0pYAHCHHS BaXKKUMHU
MeTallaMH, ToTpeba y BalTHyBaHHI crabKa;

2) V =72,2 % — IpyHT Ma€e CXUIBHICTb O 3a0pYAHEHHS BaXKHMH
MeTallaMH, IOTpeOa y BalTHyBaHHI BiACYTHS;
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3) V=68,75 % — IpyHT Mae CXWIBHICTH 10 3a0pyIHCHHS Ba)XKUMH
MeTajaMu, motpeda y BalHyBaHHi ciadka.
146. 1) a.=25%;

2) 0. =38,8 %;
3) a.=29,6 %;
4) a=26,6 %.
147. Biamosine HagaHa y TaOIHIII:
[pyHT a, % D, T/ra
Nel 57,80 33,65
No2 79,35 19,60
Ne3 76,23 55,40
Ne4 73,48 98,90
Ne5 43,82 39,50
Ne6 74,60 105,90
No7 100,00 549,50
148. m = 7,3 xr.
149. m = 11039 xr.
150. m = 600 kr.

151.m=0,0525r.

152. m = 540 kr, UMM PO3YMHOM MOXKHA 00poOuTH 54 ra.

153.V=19w.

154. m = 86,1 kr.

155. Mg = 19,1 %; O = 50,9 %; H= 0,53 %; Al="7,17 %; Si =223 %.

156. Na(AlSl30g)/

157.m=2982 1.

158. m=11,88 1.

159. a-metunctupon — y 3,98 paszm; tonyon — y 2,6 pasu; OeH30m —
KOHIICHTPAIlisS HE TIePEBHUILICHA.

160. m(NaNO;) = 91,99 xr; m(Ca(H,PO,)-H,0) = 324,996 kr; m(KCl) =
1,459 kr.

161. Yepes 77 poxis.

162.TIpu mocTiiHOMY MiATOIUICHHI Ha IUIAHII OyayTh (opMyBaTHCS
POCIIMHH, SKi XapaKTepHi Ui BoJoroi micueBocTi. [Ipu BHXoai Boau
Ha MOBEPXHIO OYAyTh (hopMyBaTUCs OOJOTHI CITIBTOBAPHCTBRA.

163. 'gpoTexHiYHI MPOTHEPO3iiiHI 3aX0IU — 1€ KOMILIEKC 3aXO/iB, SKi
JIOMYCKAIOTh YaCTKOBHH TMOBEPXHEBHH CTIK BOOM 0O€3 MOpPYIICHHS
IPYHTY Ta CaMUX MPOTHEPO3IHHUX CIOPYA y BHIAIKaX OMAfiB IOIILYy B
KITBKOCTI, fKa TEPEeBHINY€e PO3PAXyHKOBY BEIWYMHY. BuaimaioTs
YOTHPH TPYIH 3aXO0JIiB: PO30CEPEIIKEHHS TOBEPXHEBOTO CTOKY, BiIBi[
MOBEPXHEBOTO  CTOKY, CKHJAHHA Ta 3arpuMaHHs. [loscHuTH
HepepaxoBaHi 3aX0/IH ACTAIBHO.

164. JlicoBi HacajpkeHHss OepyTh y4yacTb B YTBOPEHHI Tymycy,
3a0e3nevyoyr HOro poAroYiCTh, Ta 3aXUINAIOTH BiJl BUBITPIOBAHHS.
TTosicauTH OLIBII AETATBHO POJIB JIICY Y IIUX MpOLEcax.
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PanionanbHe npupogokopucTyBaHHsA. Po3paxyHOK eKOHOMIYHOIO
30UTKY BiJ 3a0py/IHeHHs JOBKILIA

,2,1,3.
)Bﬁr) H'

CRIASNE BN
WS W E S 0 O
SIS

p—
=
—

11. a, 0.
12.a, 1, 1.
13. B.

14. 1.
15.0, 1, 1.

=

>

—H ww

B.
a,
1,

19.0, 1, 1.
3,1,2,4.
a.

22.4a,0,T, 1.

23. 1 — anTponoreHHi; 2 — oxopoHa npupoau; 3 — UepBoHa kuura; 4 —
aKJiMarTu3alis; S5 — peakyiiMaTH3aIlis.

24. 6.

25. 1.

26. 0.

27. K5 = 5,03 %. BupoOHUIITBO HEMOKHA BBAXKATH MAaJIOBIIXOTHUM.

28. N =250000 nepes, S = 2500 ra.

29. m = 3,7 kr.

30. V =1 mun M*/ pik manuBa.

31. E = 5,825 rpu/pik.

32. E = 8800 rpu/pik.

33.3,=13615 rpn.

34. 3, = 141415 rpn.

35. 3. =2200,5 rpH.

36. 3, =475875 rpH.

37. 3= 447312,8 rpH.

38. 3, =44128,7 rpH.

39. 3,,- = 15466753,75 rpH.
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40.
41.
42.
43.
44.
45.
46.
47.

LA R LN

W W W WWRNNDNNNNNDNDDNDN = e e e o o
RONESOXRITNAEON RS OB IR =D
QP OE P OAFEE L AP IEOSP AT TR s AT FET

3sar = 1160596,5 rpH.
3aar = 271278,55 rpH.
3sar = 716347,5 rpH.
3sar = 140296,4 TpH.
33ar = 349857,5 TPpH.
35ar = 633801,15 rpH.
3 = 81256,13 rpH.
3=_852500 y.r.o./pik.

ExoJiorisn BeJJMKOro Micta

® 9

-2;6-1;y-3;r—4.

-3;6-1;y—4;r-2.
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35.
36.
37.
38.
39.
40.
41.
42,
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
5s.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

69.

70.

QAT P o 3w

2
p=1

PEPAOPPPRTAPE TR AR AR F B
=)

B.
a, T,0,B.

a.

BujaneHHs: ctapux JepeB MOXE 3HAYHO 3MIHHTH CKOJIOTIYHUH CTaH
nmapky Ta Woro ecretuuHi ¢yHkuii. Buganenus 70-piuHuX TOMONB €
HeoOXimHUM, 00 Taki JepeBa 3aXOIAThCS HA MEXI CBOIO JKUTTS Ta
MOXYTh BIIACTH 3a CHJIBHOIO BITPY, L0, B CBOI 4YEpry, MOXKe
CTBOPHTH 3arpo3y ISl JKUTTS JFOACH.

XBOHHI JiepeBa y MICTi 3a BHCOKOI 3ara30BaHOCTI y BKa3aHOMY BiIli
MOXYTh MIIIATUCS 3aXBOPIOBAHHAM Ta 3a4axHyTH, TOMY, 00 He
OTOJIUTH TIAPKOBUH JaHAMA(T, MPOBOMUTHCS IMOCAJKa Ta30CTIHKHX
JUCTAHUX MOpia. Takoxk e CIPUATHME PI3HOMAHITTIO 30POBUX KapTHH
HapKy Ta MiBUIIUTH HOTO €CTETHYHI XapaKTEePHCTHKH.

Tomy, mo crapi Tomosi Ta Oepe3d MiAIMIUIA 10 MeXi CBOTO
ICHYBaHHS Ta CTaJld 00’ €KTaMU 3arpO3H.
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71. Ins Toro, moO WiABUIIUTH MPOIYBaHHS IOPOTH Ta 3MEHIIUTH
3ara3oBaHICTh Ha Hil.

72. CynineHa JicoBa cMmyra OyJe CHPHUSITH HAKOIHYEHHIO CHIry Ta
3aTpUMYBaTH BUXJIOIHI T'a3H.

73. Byap-sikuii  maM’SITHUK-MEMopiall nependadae  CKyHuUeHHS JIFO/ICH,
0COOJIMBO Yy CBITKOBI [HI, IO BiJIOOpaXkaeTbCsl Ha COI[aJIbHIN
00CTaHOBIIi Y MiCTi.

74. B.

75. a.

76. B.

77. JIns Toro, o0 3aXUCTUTH Cad BiJl BiTPY.

78. 1lloOu nemio miABMIIMTH NPOLYBaHHS, 3MEHILUTH 3acTiil MOBITps Ta
TAM CaMHM TOTIPIIMTH yYMOBH JUIS PO3BUTKY OaraTthox 30yHHKIB
XBOPOO KyJIbTYPHHUX POCIIHH.

79. Moro micuesHaXOMKeHHsI, CTYIiHb HAKOIHYEHHS PaloOHY, YacToOTa
nepernasiB THCKY.

80. 3a paxyHOK IiIBHIICHHS KOHIIEHTpANii paJOHy Ta IHIIHNX ra3is.

81. 30UTBIICHHS PafiOAKTHBHOCTI.

82. B o1HOMIOBEpXOBOMY 3 MiIBAJIOM Ta OJHOTIOBEPXOBOMY JIEPEB’ THOMY.

83. HemoxnBO, MOTPiOHO PO3IIISIATH KOXKHUH KOHKPETHHI BUMAIIOK
OKpeMO.

84. MeraH, amiak, JBOOKHC BYTJIEIIIO.

85. JIns BumaneHHs WKiUIMBUX JUTS 370POB’ S JIIOJeH Ta3iB.

86. Ha npyromy.

87. 3 moBepxamu Ta ciocoOoM OyIiBHUIITBA.

88. 0.

89. B.

90. SIkio0 HEBipHO pO3TAlIOBaHI Ta MAalOTh HE BIJAIMOBIJIHY KOHKPETHIiH
EKOJIOTIYHIH CUTYyallil CTPYKTYDpY.

91. ITpu BUCOKI#1 BOJIOTOCTI.

92. JIns 30imbplueHHS TMpOAyBaHHS, OyaWHOK Oyno posMimeHo 6e3
ypaxyBaHHS MIKPOSKOJIOTTYHHX CUTYaIliH.

93. [leit 3axim He nyxe e(peKTUBHMII, Xoda JepeBa Ta YarapHUKH
YacTKOBO OYJyTb OYHMIIYBaTH ITOBITps, ajle HacamIiepe BOHH OyIyTh
3aTpUMYBaTH L.

94. OcobnuBocTIMH pOOOTH JABUTYHIB aBTOMOOUIIB, Tak SK TpH
raJlbMyBaHHI Ta OyAb-fKUX TEPCKIIOUCHHSIX BUXJIOIHUX Tra3iB
BUBUIBHAETHCS OibIIe.

95. Ha Oynb-sKilf aBTOCTOSHII MOBEPXHS IPYHTY 3a0pyIHIOETHCS, Ta y
mepioan 1omry abo TaHEHHS CHITY Ii PEYOBHHH MOXKYTH IOTPAIUTH B
sip. TakoX CTBOPEHHS IUIOMIAJKH BUKJIHYE YIIUIHEHHS IPYHTY Ta
CTBOPHUTH TPEOII0 IJIsI BEPXOBOJKH, IO MPHU3BEAC A0 IIiTOIUICHHS
BeJMKoi TepuTopii. Ha cepenuni cxuny edexr Oyae MiHIMaIbHUM.

96. YacTo BUTpaTH Ha MEIUYHE OOCIYyroBYBaHHS HACEJICHHS Ta OILIATy
JIKApHSIHUX JIUCTIB HE OEpyTh 10 yBary.
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97. IinBuIIeHNH piBeHB ITyMy Ha IOBOPOTAaX.

98. Bibparris.

99. BoHy npuiLUIM 10 BUCHOBKY, IO YHIKQJIBHUHA NPUPOAHUI BUI Mae
Ba)XKJIMBE COLliaJIbHe 3HaYEeHHs, 00 € OJHI€I0 3 HAI[IOHATBHUX MiCHEBHX
0COONMHUBOCTEH.

100. YcamiTHeHHS, THIIy Ta MParHEHHs JIIOAEH HACOJOKYBAaTHUCS TaK
3BaHUM IIPHPOIHAM HEOPTaHi30BAaHHM Xa0COM.

101. Ie mpu3Bene 1o IMiABHUIIEHHS 3ara30BaHOCTI Ta CTBOPHUTH JIOJATKOBY
Hampyry Ui mimoxofiB i BoxiiB. Ilpm BixBimyBaHHI KyJIBTOBHX
CHOpY HEOOXiTHO, MO0 TPOMAJISIHU BiT4yBaIl MAKCUMAaTbHUH CIIOKIH
Ta ycaMiTHEHHS. bBymab-sike HaBaHTaXEHHS MOXE BiITyKHYTHCS
HeOa)KaHUM COLiaJIbHUM €(heKTOM Y MallOyTHEOMY.

102. ToMmy 110 MiKpOCEepeAOBHIlE y 0araTonoBepXOBUX OYIMHKAX JIEIIO
ripiie, HanNpUKIaA, 4Yepe3 3ara3oBaHICTh BiJl BEJIMKOT KIJIBKOCTI
aBTOMOOLJTIB, BUCOKOTO PiBHS MIyMY y i’ i34ax BiJ 3HAYHOI KITBKOCTI
JIIOIEH.

103. .

104. Hemoxna, C = 6,25 r/n’.

105. Byze nepesumennii, C = 18,38 mr/m’.

106. m = 0,26 mr.

107. m= 0,82 T Ha 1 moauHy.

108. Yepes 211 poxis.

109. t=36,48 poku.

110. Yepes 25 pokis.

111. 56 nepes Ha | mroauHY a0 28 MIIH JIepeB Ha MiCTO.

2.8 =8410°m".
3. [Tnomi 3eneHux HacaKeHb MicTa HE JJOCTaTHBO.

112. n = 21,4 %. Hacnigxu: BTpaTa cTiiikocTi 6iocdepu, 6e310BOPOTHIN
11 po3maj Ta 3arubenp nUBiTi3alii.

113. W =34,8 TBT a6o 35 %.

114. 3gartHi, t = 14,4 poky.

115. a) 1,15 mupx oci6.

6) 6,75 mupx ocio.

116. 5,66 mupn ocio.

117. BucHoBOK, 3po0JieHHMII Ha OCHOBI pO3paxyHKiB, IIOKa3aB, IO
HaWOUIBIIMK BHECOK y 3a0pyIHEHHsI aTMOC(EpH MO0 BCIM PEYOBHHAM
NAaf0Th BaHTAXXHI AaBTOMOOUII BaHTAXKOMIAWOMHICTIO 8—16 TOHH.
Binnogiap HagaHa y TaOmuii:

Ne Jlerkosi aBroMoO01Ti Banraxsi aBToM001111 ABTOOYCH
> M >CO | YNOx | >M; >CO | >NOx [ > M > CO | > NOx

1 2 3 4 5 6 7 8 9 10

1 | 44851,95 | 35934.,45 4993,8 | 165498,5 | 141670,5 | 9327,057 | 95526,2 | 80250,5 8002,5
2 91162,5 | 73037,5 10150 | 330996,9 | 283341,1 | 18654,11 | 1910524 160501 16005
3 | 43845,52 | 35128,12 | 4881,744 112641 | 96404,01 6365,72 | 76257,84 | 64041,15 | 6404,85
4 | 46697,08 | 37412,73 | 5199,236 | 198419,1 | 170194,2 | 10870,39 | 104591,3 | 87855,75 | 8769,55
5 ]1107207,1 | 85892,1 11936,4 | 345296,8 | 295301,6 | 19715,28 197138 | 165596,2 | 16527,6
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1 2 3 4 5 6 7 8 9 10
6 | 45625,01 | 36553,81 | 5079,872 | 183147,2 | 156941,7 | 10172,94 | 98318,69 | 82586,6 | 8243,75
7 | 34247,93 | 27438,73 | 3813,152 | 83792,64 | 71425.5 | 4998,092 | 63901,93 | 5365525 | 53741
8 | 45158,26 | 36179,86 | 5027,904 | 169901,1 | 1454442 | 9570,732 | 96993,17 | 81480,05 |  8127,5
9 | 4752848 | 38078,83 | 5291,804 | 234185,5 | 201103,8 | 12619,53 | 116159,3 | 97589,25 |  9727,2
10 | 44326,85 | 35513,75 | 4935336 | 118734,4 | 101636,5 | 6694,211 | 86937,81 | 73027,05 |  7289,3
11 | 45996,95 | 36851,8 | 5121,284 | 150223,2 | 128320,8 | 8715,352 | 92194,11 | 77428.8 | 7740,05
12 | 46449,12 | 37214,07 | 5171,628 | 171422,7 | 146720,3 | 9680,511 | 96000,79 | 80627,35 |  8058,5
13 | 92110,59 | 73797,09 | 10255,56 | 343054,8 | 2934724 | 19507,08 | 190517 | 160051,8 | 15959,7
14 | 88318,23 | 70758,73 | 9833,32 | 3039989 | 260117,6 17235 | 165668,1 | 139153,7 | 13895,05
15 | 42219,18 | 33825,13 | 4700,668 | 83822,88 | 71456,46 | 4995,175 | 65688,87 | 55148,7 | 5529,55
16 | 56221,74 | 45043,69 | 6259,708 | 270712 | 232623,5 | 14448,57 | 119158,5 | 100104,1 9982
17 | 46368,89 | 37149,79 | 5162,696 | 1600897 | 136881,7 | 9166,791 | 92285,53 | 77504,2 | 7748,75
18 | 48141,09 | 38569,64 | 5360,012 | 205673,7 | 176486,1 | 11204,67 | 95907,21 80547 | 8051,95
19 | 42014,97 | 33661,52 | 4677,932 | 82633,43 | 70503,69 | 4868,583 | 62805,03 | 52723,95 |  5289,5
20 | 55448.,68 | 4442433 | 6173,636 | 116616,8 | 98993,12 | 7330,976 | 99339,5 | 83437.4 | 83343
21 | 490673 | 393117 | 5463,136 | 161261,3 | 137832,3 | 9280,469 | 100445,2 84362 | 8430,1
22 | 49599.69 | 39738,24 | 5522,412 | 233032,9 | 200057,2 | 12609,23 | 1084394 | 91082,1 | 9096,65
23 | 73148.,79 | 58605,29 | 8144,36 | 307600,6 | 263144,8 | 17488,89 | 147966,9 | 124242,6 | 12442,3
24 | 46347,02 | 37132,27 | 5160,26 | 193513,2 | 165618,1 | 10936,52 | 95815,79 | 80471,6 | 804325
25 | 54099.47 | 43343,37 | 6023,416 | 163484,7 | 140055,7 | 9114,423 | 83531,72 | 70143,05 | 7020,75
26 | 93860,91 | 7519941 | 10450,44 | 333874,7 | 285797,1 | 18822,99 | 1947783 | 1636754 | 162842
27 | 59744,26 | 47865,86 | 6651,904 | 127439,8 | 109348,1 | 6948,597 | 77148,07 | 6478045 |  6485.8
28 | 77159.94 | 61818,94 | 8590,96 | 276188 | 237045,1 | 14999,36 | 160664 | 135021,4 | 13422,6
29 | 104362,8 | 83613,33 | 11619,72 | 334599,1 | 285830,4 | 19397,99 | 186668,8 | 156852 | 15612,8
30 | 67730,09 | 54263,94 | 7541,044 | 258143,2 | 221535,8 | 14039,32 | 122040,2 | 102537,2 | 102143
31 | 34860,54 | 2792954 | 3881,36 | 91827,32 | 78493,13 | 5278,179 | 71206,96 | 596542 | 6088.,6
32 | 61297.67 | 4911042 | 6824,86 | 2191499 | 186402,1 | 13438,66 | 1437854 | 120815.4 | 12028,35
33 | 78253,89 | 6269539 | 8712,76 | 285201,5 | 242962,7 | 17144,02 | 153102,8 | 128676,8 | 12783,6
34 | 98601,36 | 7899736 | 10978,24 | 317715,7 | 272032,3 | 17850,84 | 178398,1 | 149900,7 | 149223
35 | 62843,78 | 50349,13 | 6997,004 | 2940064 | 252269,7 | 16029,29 | 137212,7 | 1152474 | 11512,15
118. BignoBinp HamaHa y TabJIuIi:
Ne Bap. Le,mz Ne Bap. Lexsz Ne Bap. Lmz Ne Bap. Lmz
1 42,15939 10 39,8729 19 43,25669 28 45,84173
2 40,50085 11 44,9605 20 42,60077 29 4472854
3 39,57901 12 43,08719 21 42,16107 30 44,01187
4 39,09038 13 42,08857 22 46,83817 31 43,5165
5 38,65124 14 41,47624 23 44.87496 32 48,75137
6 43,75688 15 41,07622 24 43,79492 33 46,72085
7 41,94787 16 46,22976 25 43,10855 34 45,5793
8 41,00704 17 44,30335 26 42,64094 35 44,83661
9 40,44691 18 42,15939 27 47,84128
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Jlonartok 1. TlepepaxyHox KoHHeHTpauii i3 ppm y mr/m’ Ta

TOJATKHU

HaBIIaKH

C(ppm) = A'C(Mr/nm’)
C(mr/v’) = BC(ppm)

Jlns Hopmanbaux ymMoB 1o TOCT 2939-63 T = 293,15 K ta P = 101325 H/M®

Hassa Dopmyna A B
Meran CH,4 1,50 0,67
Awmiak NH; 1,41 0,71
CoJsiHa KHCIIOTa HCl1 0,66 1,52
Oxwuc ByIJIeno CO 0,86 1,16
Ertunen C,H, 0,86 1,17
Okmuc a3ory NO 0,80 1,25
dopmManbaerin H,CO 0,80 1,25
Etan C,Hg¢ 0,80 1,25
CipKoBOJICHb H,S 0,71 1,42
[TponwieH C;Hg¢ 0,57 1,75
JIBookuC Byrnero CO, 0,55 1,83
IIponan C;Hg 0,55 1,83
JIBookuc azory NO, 0,52 1,91
O30H (O} 0,50 2,00
JBookuc cipku SO, 0,38 2,66
Benszon CsHsg 0,31 3,25
Tomyon C;Hg 0,26 3,83
Etnnbenson CgHjp 0,23 441

JTOBKIJLIA

Tabmut 1 — XapakTepuCTUKH 30H 3a0pyTHEHHSI.

Joxarok 2. Po3paxyHOK eKOHOMIYHOT0 30UTKY BiJ 3a0pyIHeHHsI

KuIbKicTb BUKHIB, THC. T/pIK Somn Paniyc
U1 SO, CO 3a0pyJHEHOT 30HHU, M
0-5 0-1 0-10 I 1000
6-20 2-5 11-30 I 1800
21-50 6-10 31-70 I 3000
51-125 11-30 71-150 v 5000
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Tabmurs 2 — [Turomi 306uTkH (y TpH) Yepes MiABHIICHHS 3aXBOPIOBAHOCTI
HaceJeHHsI, ki cnpuauHAoTh 1000 TOHH My Ha pik y po3paxyHky Ha 1000
MEIIKaHIIIB.

KinpkicTh BUKHIIB TIHITY 30HH1
THC. T/piK I I I 1\
0-5 415 - - -
620 405 243 - -
21-50 390 235 152 -
51-125 373 224 145 93
Tabmui 3 — KoedirieHTH KOpeKTyBaHHS.
Bucora 3oHH
BHKHIY, M I 11 111 1\
0-15 10 1,5 0,4 0,15
1640 4 1,3 1 0,5
41-80 1 1 1 1
81-150 0,6 0,7 0,8 0,9
151-220 0,2 0,3 0,5 0,7
221-300 0,05 0,15 0,3 0,6

Tabnuus 4 — [Tutomi 30uTKu (y TpH) Yepe3 MiABUILECHHS 3aXBOPIOBAHOCTI
HaceneHHs, ki cnpuuuHsiioTh 1000 TonH SO, Ha pik y po3paxyHky Ha 1000
MEIIKaHIIIB.

Kinekicts BukuaiB SO, 30HH1
THC. T/piK 1 11 11 v
0-1 330 - - -
2-5 328 197 - -
6-10 326 196 127 —
11-30 324 195 126 81

Tabmurst 5 — [Tutomi 30uTKH (y TPH.) Yepe3 MiABUIIEHHS 3aXBOPIOBAHOCTI
HaceneHHs, ki coprunHAoTe 1000 TorE CO Ha pik y po3paxyHky Ha 1000
MEIIKaHIIIB.

KinekicTs BUKHIIB 3oHHU
CO, tuc. 1/pik I 11 11 v
0-10 180 - - -
11-30 175 105 — -
31-70 172 104 67 -
71-150 166 100 65 41

209



Tabmums 6 — IlutoMi 30uTKM (y TPH) KOMYHAJIBHOMY, CITbCBKOMY 1
JICHOMY TOCIHOAApCTBY Ta MPOMHUCIOBOCTI, sKi cnpuunHsiore 1000 ToHH
BUKUJIB Ha PiK.

I'amy3e rocnogapcrea 3abpynHioBad Sonn

I I 111 v
KomynanbHe rocogapcrso
(06’ €exT, HEOOXITHHM ISt TIHJT 450 | 280 | 170 | 105
npoxwuBadHs 1000 MerkaHIiB) SO, 270 | 150 70 50
CinbehKe 1 J1icOBE TOCTIOAAPCTBO TIHIT 0,9 0,5 | 0,25 | 0,2
(1 ra) SO, 1,6 | 09 04 |03
ITpomucnosicts (00’ €KT
BapTiCTIO OCHOBHUX (OHIIB — 1 SO, 25 15 7 5
MJIH TDH)

Tabnuus 7 — 3HaueHHst KoedillieHTa, SIKUI BpaxOBY€e MiCILIE3HAXOMKEHHS
Jokepena BUkuay (fi).

Ne Micrie3Haxo/pKeHHS JpKepera BUKHAY B atMocdepy f)
Jlaneko Bijl IOCENEHHS JItOJIeH, Ha HE3PYUHUX IS C/T

1 | ocBOIOBaHHS 3eMelb Ta THX, 1[0 HE MPEACTaBISIOTH iHHOCTI s | 0,1
30epekeHHs B SIKOCTI JaHIATHHUX i 3aMOBITHUX 30H

) Janeko Bif MoceneHHs MoJei, Ha CiTbCbKOTOCTIOapChKUX 0.3
3eMJIsIX, SIKI HE MOTPEOYIOTH CIelliaIbHUX METIOPaTUBHUX POOIT ’

3 | Ha repuropii CiTbCEKHX HACEIEHUX MYHKTIB 0,5

4 | Ha tepuropii micTa 3 HacesneHHsM 10 100 THc. MeNIKaHIIiB 0,7

5 Ha TepHTQpii’ Micra 3 HaceneHHsM Bif 100 tuc. o 500 THc. 1
MCIIKAHIIB

6 | Ha repuropii micta 3 HaceneHHsM Oimbmie 500 THC. MEIIKAHIIIB 2

7 [To6nu3y nanamadTHUX, BOJOOXOPOHHHX, CAHITAPHUX, 25
3aIoBiJHUX, TAPKOBHX Ta JIICOMAPKOBUX 30H ’
[o6nM3y KypOPTHHX MiCIlb, ICTOPUKO-apPXITEKTYPHHX

8 | mamM’sATHUKIB, a TAKOX IMOOJIM3Y MICIIb MAaCOBOTO BiAIIOYHHKY 3
moaen

Tabmurs 8 — KoedinieHT, SIKMH BpaxoBYe BUCOTY BUKHAY ().

Ne Bucora Bukuny, M f;
1 0-15 1,5
2 16-40 1,3
3 41-80 1
4 81-150 0,7
5 151-220 0,3
6 221-300 0,15
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Tabmura 9 — INutomi 30uTKH (A) Bixg BUKHIIB | TOHHHU 3a0pynHIOBaYa B

aTmocdepy.

Ne 3a0pyIHIOI0Ya peYOBHHA A, y.I.0/TOHHY
1 IInn 120

2 OKCHIH CipKH 150

3 Oxkcuau a3oTy 250

4 DTOpHCTI CTIOTYKH 1100

5 Oxcuj ByTiemio 70

6 ByrneBoaHi 180

7 OKCcH CBUHIIIO 25000

8 Okcug My’ Ky 7000

Tabmuma 10 — KoedimieHT, sSkuit BpaxoBy€e MiCIE3HAXOMKEHHS JLKEpea

BukuaiB (f3).

N Paiion Miclie3HaXxOMKeHHS! BUKHMIIB Y BOAHUH Oaceiin

fy

1 | JIns paiioHiB, sIKi He MalOTh Ae(IIIUTY BOJHHUX PECYpCiB

0,5

2 nedinuty

Jlns paiioHiB, e OanaHc BOJOCIOKUBAHHS 1 BOJOBIABEICHHS 0e3

1

Jns paiioHiB, e OanaHc BOJOCIIOKMBAHHS 1 BOJAOBIIBEICHHS HA
MEXI 3 HEBEJIMKHM Je(ilIUTOM

1,5

Jnist paitoHiB, e BoJo3abe3neueHHs BiI0yBa€ThCs 3 BETUKHX
MITYYHUX BOJOCXOBHIIL

Jlns paiioHiB, e ckumaHHs 3a0py/JHEHOT BOM rependoaueHe y Maji
PiKH 3a BeMUKOro ATy BOJIU

Tabnuus 11 — IMuromi 36utku (B) Big BukuaiB 1 ToHHM 3a0pyaHIOBaYa y

BOJHUIT OacelH.
Ne 3a0pyIHIOK0YA PEYOBHHA B, y.r.o/ToHHY
3Ba)keHi PeUOBUHA 80
Baxki MeTanu 400
Oprani4Hi CIIOTYKH 700
Kucnotu ta siyru 950
DTOPUCTI CTIOTYKHI 1000

(N EEN VSR R

Tabmunst 12 — KoedinieHT, sskuil BpaxoBy€e IIHHICTD 3eMENBHUX PECYpCiB

(£2).

Ne PaiioH Miciie3HaxX0KEHHS BiBAIIB Ta 3BAIHUIIL 4

Jlns paiioHiB Houtices Ta CyTIIMHHUX IPYHTIB 0,5

Jns paiioHiB micocreny 0,7

Jns patioHiB cTeny (JOpHO3EMHI IPYHTH) 1

E NIV RE SR

JI1s 3polyBajbHUX CUTLCHKOTOCIIONAPCHKHX YTi/Ib 2
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Ta6muns 13 — I[Turomi 36utku (I1) Big BUKUAIB | TOHHHM BiIXOMIIB Y TPYHT

Ne 3a0pyqHIOI0Ya PEYOBHHA 1L,
y.I.0/TOHHY
1 HeopranivHi BiIXoau, y TOMY YHCIT 5
3aBOJIiB MiHEpaJIbHUX JOOpUB
2 OpraHivHi Bigxoau 3
3 Bingxoau noOyTOBUX 3B 3

HJonxarok 3. MixkHapoaHi yroau y raixy3i 0OXOpoOHH AOBKILIs

Konsenmist «IIpo BOmHO-00NOTHI yrigmsd, IO MAarOTh MDKHApPOIHE
3HAUCHHS, TOJIOBHIM YMHOM SIK CEPEIOBHINA ICHYBAaHHS BOAOIUIABHHX ITAXiB)
(1971 p.).

Kongentiss «IIpo 0XOpoHY BCECBITHBOI KYJIBTYpPHOI 1 TpPUPOIHOI
cnaamuan» (1972 p.).

Konsennist «I[Ipo MiXHapogHy TOPTIBIIO PiAKICHUIMHA BHIAMH IHKOT
¢aynn i pmopm» (1973 p.).

Konsenmist «[Ipo 3amobiraHHs Ta KOHTPONb TPOQECIHHOTO PH3HUKY,
BUKJIUKAHOTO KaHIIEPOTCHHUMH PedoBHHAMH 1 areHTamm» (1974 p.).

Konsennist «IIpo 3amoOiraHHs mnpodeciiiHOro pHU3UKy PpOOITHHKIB Y
3B'SI3Ky 3 HeOe3Mekow 3a0pyaHeHHS poOOYMX Micllb HIyMOM, BiOpari€ro i
3a0pyaHeHHsM noBiTps» (1977 p.).

Kousentiss «IIpo oxopony pmukoi ¢Giopu i QayHH Ta NPUPOTHUX
cepenoBull iX icHyBaHHA y €Bpomi» (1979 p.).

Konsenmist «IIpo 30epekeHHS MIrpyl09nx BHIIB JUKUX TBAPHH»
(1979 p.).

Konsenmist «IIpo 3axuct YopHoro Mops Bij 3a0pyaHeHHs» (1992 p.).

Kousentis «I1po 3axucT 030H0BO1 006010HKH» (1985 p.).

KonseHntiis «IIpo paHHe noBimomieHHs Mpo saepHi aBapii» (1986 p.).

Konsentis «[Ipo gomomory y BuIaaky sepHOl aBapii ab0 BHUTOKY
pamioakTUBHUX pedoBUB» (1986 p.).

Konsermist «IIpo KOHTpoms Hajg TPaHCKOPJOHHMM IEPEMIiIEHHIM
HeOe3MevHnxX BiIXoaiB i ix posmimenusm» (1989 p.).

Kongermis «IIpo oxopoHy GionorigHoro pizHOMaHITTS (1994 p.).

Konsernis «IIpo 0XOpoHy Ta BiATBOPECHHsS TPAHCKOPIOHHHX BOJOTOKIB
Ta MbKHapogaHux o3zep» (1999 p.).
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HJonarok 4. 3anoBinHnkH i HANIOHATBLHI IPUPOAHI MAPKH
Ykpainun

ITpuponHO-3anoBiHI YCTaHOBH

ITpupoxnHO-3amoBigHI TepuTOPii

KinpkicTs BUIIB

Pix Iioma UepBOHOT KHUTH
Hassa Obmnacts CTBOpPEH- a > | Ykpainu
HA ®dnopa ta
. . ®dayna
MikpobioTa
1 2 3 4 5 6
biocgpepni 3anosgionuxu
Ackanis-HoBa | XepcoHCBKa 1985 33307 18 41
YopHomopcrkuid | XepcoHChbKa 1985 87 348 15 59
KapnaTtcbkuit 3akapnarcbka 1993 57 880 92 74
Hynaiicpkuit Opecbka 1998 46 403 14 112
Hayionanwni npupooui napxu
KapnaTcbkuit IBanO-®paHK. 1980 50303 78 18
HTanpxuii Bonunceka 1983 32515 32 33
CuneBup 3akapraTchKa 1989 40 400 40 11
A30Bo- XepcoHCchbKa 1993 52 154 7 18
CuBacbkuii
BrokHUIBKHIH UYepHiBelbka 1995 7928.,4 31 19
IToainsceki XMenpHULbKA 1996 261 316 60 79
TosTpu
Cssrti ['opu JloHelpka 1997 40 589 48 50
SIBopiBCHKHIt JIpBiBCBHKA 1998 7078,6 40 5
JlecHsIHCBKO- CymMcbka 1999 16 215 20 -
Craporyrceknit*
CkomiBChbKi JIbBiBCBKA 1999 35 684 50 -
beckuau*
VYokaHCBKHI* 3akapnarcbka 1999 43 000 - -
I'yuynpmmna* 3akapraTchka 2002 32271 — -
Tlpupooni 3anosionuxu

Kpumcpkuii AP Kpum 1923 44 175 76 53
KaniBcpkuit UYepkacbka 1923 2049,3 28 41
YkpaiHcbkuii JloHenpKa 1961 2768,4 46 25
CTENOBUH
Jlyrancpkuit JIyrancbka 1968 1575,5 31 19
IMomicekuit XKutomupcbka 1968 20097 17 53
SnTuncekuit AP Kpum 1973 14 584 80 36
ripChbKO-JTICOBUI
Muc MaptbsiH AP Kpum 1973 240 36 35
Kapana3bkuii AP Kpum 1979 | 2874,17 66 83
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1 2 3 4 5 6
JyHaticbki Opnecbka 1981 14 851 5 61
TUIaBHI
Po3zroyus JIbBiBCHKA 1984 2080 32 19
Menobopu TepHominbcbka | 1990 10 455 27 4
JIHIPOBCHKO- Juinpo- 1990 3766,2 10 24
Opischkuit HNETPOBChKA
€na”enbKHi MukonaiBcbKa 1996 1675,7 5 8
cTen
I'opranu IBaHO-DpaHK. 1996 5344,2 15 20
Kazantuncekuii | AP Kpum 1998 450 27 28
OnyKchKuii AP Kpum 1998 1592,3 23 32
PiBHeHCHKMIT* PiBuencrka 1999 | 47046,8 — —

*— Oami gidcymui

Honarok 5. I'pannyno nomyctumi konuenrpauii (FAK)

HIKIVIMBUX Pe4OBUH Y aTMOc(epHOMY MOBITPi HaceJeHUuX

MYHKTIiB
1K, Mr/m
PevoBuna MaxkcuMallbHO Cepennbono00Ba
pasoBa
1 2 3
Awmiak 0,02 0,004
AneToH 0,35 0,35
T'excaxsopan 0,03 0,003
CipKoBoJicHb 0,005 0,005
Mertadoc 0,001 -
Hadranin 0,003 0,003
Hikenn — 0,0002
HitpoGen3on 0,008 0,005
Okcun azory - 0,04
Okxcup Byraerro(Il) 3,0 1,0
Oxcun ceneny (IV) — 0,00005
Oxkcup cipku (IV) 0,5 0,05
Oxkcun tenypy (IV) - 0,00001
OuroBa kucioTa (rapu) 0,2 0,06
Ieninmin 0,05 0,002
ITun 6aBoBHU 0,5 0,04
ITvn HeTOKCHYHUI 0,5 0,15
PryTs (mapn) - 0,0003
CynbdarHa kucnora 0,3 0,1
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1 2 3
denon — 0,003
dopmanbaeria — 0,003
Dochopruii anrinpun 0,15 0,05
Xiop 0,1 0,03
Xnopun 3amiza(Ill) — 0,004
Xnopohopm — 0,03
Xpowm (VI) 0,0015 0,0015

Honartok 6. I'panuuno gonycrumi konuenrpauii (CAK)
WIKIAJIMBUX PeYOBUH Y IUTHIH BoOAi

PeuoBuna TJIK, PeuoBuna K,
MT/T MI/]T
ApceH (3aranpHuii) 0,05 3amizo 0,5
Arneratu 45,0 Dropuau 0,75
Juxnopdenononrora 1,0 Dopmiatu 45,0
KHCJIOTa
Edipopo3unHHi peuoBUHH 0,1 ®docharu 1,0
Minp 0,1 docdopopranivHi 0,03
MECTUIHIH
Hadronpoaykru 0,1-0,3 Xnopuan 100
Hirpatu 45,0 XpoM (3aranbHuUi) 0,5
Hitputn 0,0 Xpom (VI) 0,01
Cynbdaru 500,0 Hianigu 0,0
deHomn 0,001

Honartok 7. Ilepenik BuaiB aisiibHOCTI Ta 00’ €KTIB, 110
CTAHOBJIATH MiIBHIIEHY €KOJIOTiYHY Hebe3nmeKy

1. AToMHa eHepreTMKa 1 aToMHa MpPOMHCIOBICTE (y TOMY 4HCIHI
BUA0OyBaHHS 1 30araueHHs pyI¥, BHTOTOBJICHHS TEIUIOBHIUILHUX EIEMEHTIB
JUIL  aTOMHUX eJEKTPOCTaHIil, pereHepamis BiANPalbOBAaHOTO SIEPHOTO
naymBa, 30epiraHs 4M YTHITI3allist paJioOaKTHBHUX BiAXOJIB).

2. bioximiuHe, GioTexHiuHe i papmaneBTHIHE BHPOOHUIITBO.

3. 30ip, 00poOKa, 30epiraHHs, MOXOBAHHS, 3HEIIKO/PKCHHS Ta YTUi3allis
BCIiX BHIB IPOMHCIIOBUX 1 TOOYTOBHX BIIXOJIB.

4. BunoOyBanus HadTH, HadhTOXIMIisA 1 HadTOonepepoOKa (BpaxoByIOoUH yci
BUJIY MTPOJIYKTOMPOBO/IIB).

5. JloOyBaHHS 1 epepoOKa IPUPOAHOTO ra3y, OyJiBHUIITBO Ta30CXOBHIIL.

6. XiMiuHa TPOMUCIOBICTH (Pa3oM i3 BHUPOOHULTBOM 3acO0iB 3aXHCTY
pOCIIMH, CTUMYJATOpIB iX pOCTy, MiHEpallbHUX JOOpHB), TEKCTHIBHE
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BUPOOHUITBO (3 (hapOyBaHHAM TKAaHWH 1 OOpOOKOIO X IHIIUMH XIMIYHUMH
3acobamn).

7. Metanypris (4opHa i KOJIbOPOBA).

8. ByrinbHa, TipHHYOBHIOOYBHAa NPOMHCIIOBICTh, BHUIOOYBaHHS i
nepepobka Topdy, canpornerto.

9. BupoOHuIITBO, 30epiraHHs, yTHiIi3allis 1 3HUIICHHS OOENMPHUIIACIB yCiX
BUIiB, BUOYXOBUX PEUOBHH 1 pAKETHOTO ITaJIHBA.

10. BupoOHHUITBO enekTpoeHeprii i Temna Ha 06a3i OpraHigYHOTO MMATHBA.

11. TIpomucnoBicte OyniBeNbHHX MaTepianiB (BHPOOHHIITBO IIEMEHTY,
achanbTo0eTOHY, a30ecTy, CKIia).

12. Ilemton0o3HO-NanepoBa NPOMHCIOBICT.

13. JlepeBooOpoOHa NPOMHUCIOBICTh (XiMidHAa mepepoOKa AEpPEBUHH,
BUPOOHMIITBO JIEPEBOCTPYKKOBUX 1 JEPEBOBOJOKHHUCTHX IUIMT Ta IHIIE 3
BUKOPHUCTAHHAM CHUHTETHIHUX CMOJI, KOHCEPBYBaHHS JIepEeBUHU
MIPOCOYYBAHHSIM).

14. MammHOOyayBaHHS 1 MeTanooOpoOka (MTTAM i3 daByHy, CTaii,
KOJIbOPOBUX METAIB Ta XIMiYHOIO 00pPOOKOI0).

15. ByniBHHITBO TigpOEHEPreTHYHHX Ta TiNPOTEXHIYHUX CIIOPYX i
MEJiOpaTUBHUX cHucTeM, pasoMm i3 XBOCTOCXOBUILAMU Ta
[IJJAKOHAKOIMYYBayaMH.

16. BynmiBHUITBO  aepomopTiB, 3ali3HUYHUX BY3JIiB 1 BOK3aliB,
aBTOBOK3aJIiB, PIYKOBUX 1 MOPCBHKHX TMOPTIB, 3aJI3HUYHHAX 1 aBTOMOOITBHHX
Marictpaei, MeTpOIIOIIiTeHY.

17. TBapuHHHITBO (TBAPMHHUIIBKI KOMIUICKCH HPOAYKTHBHICTIO IIOHAN
5000 romiB i nTaxodabpukn).

18. BupoOHHITBO Xap4OBHX MPOIYKTIB (M'SCOKOMOIHATH, MOJIOKO3aBOIH,
I[yKPO3aBOJIH, CITUPTO3aBOJIH).

19. OGpobOka MpoayKTiB i mepepoOKa BiIXOIB TBAPUHHOTO MOXOKEHHS
(mepepoOka MIKipH, BATOTOBJICHHS KJICKO 1 TEXHIYHOT'O JKEIATHHY, YTUIIB3aBOIH).

20. By IiBHUIITBO KaHANI3alIHHAX CUCTEM i OUMCHUX CIIOPY/I.

21. ByaiBHMUITBO BOm03a00piB IMOBEPXHEBHX 1 MiO3€MHHUX BOX JUIA

[EHTPATI30BaHUX CHACTEM BOJIOITOCTaYaHHS HACEJNEHNX ITyHKTIB,
BOJI03a0C3MECUCHHST  METMIOpPAaTHBHUX  CHUCTEM, OKPEMHX  MPOMHCIOBHX
MiANPUEMCTB.

22. Tnmn okpemi 00'ekTH, OYIMIBHUIITBO 1 €KCIUIyaTallisl SKHX MOXYTb
HETaTHBHO BIUIMBATH HAa CTAH HABKOJHMIIHBOTO IPHPOTHOTO CEPEHOBHUINA, SKi Yy
KO)XHOMY KOHKPETHOMY BHWIAJIKy BHU3HA4alOThCs MiHekoOe3neku abo ioro
OpraHaMu Ha MICIIsIX.
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Honatok 8. YuHHMKM, SIKi HETATHBHO BILIUBAKTH HA 310POB’sl
JIIOIMHM Y MOOYTi

Jirounii YMHHUK

dizionoriuna st

TroToHOBUH TUM

pakK JIeTeHiB, ypaKeHHs JICTCHIB i
MO3KY, HEPBOBi XBOpPOOH Ta iH.

Merunenxmnopun — Bix ¢ap0 i rakiB

HEPBOBI XBOPOOH, FOJIOBHHH O1J1b,
niaber

Xnopo¢opM — Big Taps4oro Iymry

pak

CripeH — Bii IITYYHUX KUJIMMIiB

ypaXKeHHsI HUPOK, JICTCHIB

TpuxsoperaH — Bix aepo30IEHIX
OayoHIB

ypaXKeHHs OPTaHiB JUXaHHSI 1 MO3KY

Bakrepii, BipycH, TpHOKH — Bif
3BOJIOXKYBAa4iB, KOHJHUI[IOHEPIB,
JTIOMAIIHIX TBAPHH, JIIOIEH

TPHII, «XBOPOOa JIeTiOHePiBY

EnexrpoMaruitTHi XBHIi — Bif
MOOYTOBUX €IEKTPO- Ta EICKTPOHHUX
pUIagiB

YIIKOKCHHSI HEPBOBOI CHCTEMH, 30py

MertaH — BiJ ra30BUX MPHUJIAJIIB

OTpPYEHHS, HOXKEXKI, BUOYXH

OKcHUI a30Ty — BiJl IUTAT, KaMiHiB,
reuei

Ypa)keHHS JIETeHIB, TOJIOBHUH O11Ib,
XBOpOOH jiTel

As30becT — 1305141115 TEMI000'EKTIB,
BiHIJIOBI IOKPHUTTS SIK HAIIOBHIOBAY

paK, ypa>KeHHs JIeTeHiB

IIym Bix ry9HOMOBLIB, TEJIEBI30PIB,
100YTOBUX INPUJIANIB

HEBPO3H, ACTPATALS CITYXY

Honarok 9. IlpupoaHi enepronocii Yxkpainu

[ HadprorasorocHi oGnacti @) Yparosi ponosuwua
R iy o Barl

?: Ml-i'ypm_t:-n
4. Cyposre
5.

A vapra A rasoxowpercar @ MeoTepManbHi perioHu

A ras A radroraso- ;. 3axapnarceimi
(2] ByrineHl 6aceitu
1. NoHeusd 8 MCHIMA
2. NbaiscbKo-BonmHosImi 3.1, TapxankyTcokuit
3.Aninposcermit 3
- kam'AHe ByrinAA 3.3. Crenosmit
= Gype Byrinnn 4. Cxnapuactoro loubacy
= ropioul cnanul

NEPCMNEKTUBHICTE TEPUTOPIA LLOAO
BWOOBYTKY MEQTEPMAIBHOT EHEPTIT
[ ewcoxonepcnentmeni

[ peansHo nepcniexTuanl
NOTEHW|ANLHA NEPCNEKTHEHI

50— l30TepMu Ha nosepxHi 3pisy
-8000 M, C°*

s+ TepHTopii 3 oulHenuwi pecypcamu
**  TepManbHWX BOA

Macwrab 1:7 000 000
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Honarok 10. Hecnpusitiusi reomopdoioriuni npouecu B Ykpaini

Ay noais
3

YPAXEHICTb HECMPUATNMBAMA
FEOMOPOONOTYHAMMW MPOLIECAMM (HITY)

|
MeHLe 3%
310%
1-25%
26-50 %
Ginbiwe 50 %

burumlﬂ jora ucokoro
e - =
4 %ﬁ%‘:‘:‘hmuﬁm

HECNPUATNBI FTEOMOP@ONON IMHI
NPOLECH 3 HAWBIMNBLLIOIO IHTEHCUEHICTIO NPOABIB

U seysie ©  peconAuil inAHHA T8 OOBANEHHA

A epoaii Apywwol W%"f‘ v mw HIUMH

; géﬁ:{mm'}"""' ] mw:ymmpn s meymnuﬂmpwlsmumum

= 3a60N0qyBAHHA m cenis @ nigronnesHA 2

Z 3aconeHHA aan MOPCBKOT A6pASTT VA &mﬂﬁ” avsain posTauoBani 3a e oy Gepesio. cnyore.

Macuwra 1:7 000 000

HMonartok 11. lerpaganist IpyHTiB YKpaiHu

EPOIOBAHICTb (amuticTs) FPYHTIB
3 ¥ {% 8ig NI POSCPaHMX 38MBNL)

[] Rywecnabra (ao 1)

cnatka (sip, 1 Ao 20)
nomipHa (sin 20 no 40)
cunbHa (if 40 Ao 60)

nyxe cunbha (noHan 60)

JLETPADALIIA OCYLLIEHWUX 3EMETB
i pauosal
% Qﬁ:ﬁ:gr:apg;ml simm epoal
ﬂI[D BTopHHHe 3abonovyBaHHA
HEBE3MNEKA NEPEYLLINBHEHHA MPYHTIB
WV cnabka WV nomipra WV cunsha
BTPATW FYMYCY
A\ waaski A\ cepepni A\ Bucoki

ME>KI MPMPOOHO-CINLCLKOrOCNOAAPCLKMX :
30H

X
i

rPOLLBCH 33CONBHHA
8 /A OCONOHLIKOBEHHA
npouecu aniomnisau i
Al | BTOPUHHOID NIAKUCIBHHA

pouecn osanisHel
Py E oKapBoHa4eHHA i

= = = = nposiHuii
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Jonartok 12. TepurtopiajibHa KOHUEHTPALisi BAPOOHULTB
Ykpainn

Krgm 2P, OB TP
By Oy My
ne: K.T.K. - koaDiLieHT TepUTOpiankHOT KoHUeHTpauli
BMpObHMLTEA

Bp, By - BanoBa npopyKuiA paiioHy i Ykpaitin

Op, Oy - 0cHOBHI BUMPOGHUYI ChOHAM paiioHy i YKpaTHU
Mp, My - KinbKicTL SARHATMX ¥ MATEPIANbHOMY

BUPOOHULITBI paifoHy i YKpaiHK

OLIIHKA TEPUTOPIATNBHOT KOH| TPALLIT
MPOMWUCIOBOCTI | CINIbCbKOTO MOCMOJAPCTBA
(iHTerpansHi nokastmm, K.T.K)

HU3LKA MEHW® - 1
cepeprn | | 2-10
ninswena [:] 10-18
BUCOKE 18-26
Ny>Xe BUCOKa 27 - binble

MpumiTka. OLIHKY BUKOHAHO B Mi
aAMIHICTPTUBHUX pal

JlonaTok 13. HeGe3neka JIicOBHX Ta MOJIbOBUX MOKEK HA
TepuTopii YKpainu

KOE®ILIEHT HEBE3MEKW NICOBUX TA
NONBLOBUX I'lOz)é(nE:K ;10 TEPUTOPIT
p.

i
|
I
il

257101
1.1"102- 4002

-5.0"0"

4.1*102-10.0*102

101

26101

SArANbHA MIMOLLIA 30H MOXKIUBUX MOXEX
(mc. ra, 2004 p.)

300-700 701-900 901-1100 1101-1500
CTPYKTYPA MOXKITMBUX MOXEX
(%, 2004 p.)

> nicosux

@ nonsosux

Sl
o Bipaa)

Macwrab 1:8 000 000
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Jonarok 14. TexHoreHHe HABAHTAKEHHS HA NPHPOIHE
cepeoBHILe YKpPaiHU

CTYNIHb 3ABPYOHEHOCT! TEPMTOPII
(38 KPaTHICTIO CyMapHIX AONYCTMMMX BENH4MH)
MeHwa - 0,40 - 0,39 +0,45 +0,46+1,25 +1,2642,10 +2,11 Binewe
Il N .
oliocia | COPETNR BN | BACORE ke

s mmm%mnm BHACNINOK aBapii

Mexi
Ha NPYPOAHE CPEROBLLE

(irTerpansl noxawur)
CoulansHo-exonoMinHa Cymapea sabpynHenicns o S I HacanaHMA, 1| cl
2CB0EHICT TeRMTORIT (O) | NPHPOHOTO cepeRasmLA (3) . J " rocnonaporsa, yalsmiired, TpaRcn0
PP ] [ g HASAHREHOR ;B TAO AR
120 “1o (3s 1" : ; PHPORHOTO ssé.e&oennu o panol
12 oo oL ETOLDAPIOrD A8 TER, DWPOD. 8O TTITe
435 oopog) +10 T BiHaBeTocn 32 BOPION: :

T=04+3.
ToKasHNKy i3 SHaKom "+" XapaKTepH3YIoTL
BXHOreHHe leﬂmla :ﬂ_ “:I"M

cej BULLE BAwe, a I3 *-" - m

eemmnmwnmn plakA

+38 1,1

38 Con o |+ [ stpene
A} +31 —

T O] St | 7 (5] e

e [ O mooa | 355 [ 30 | Shmane”

47 iRBMuEHoT

Binsiue [34] %‘ MpumiTea, OuiHKy BENMUMHY TEXHONEHHOID HABAHTEXEHHA

He Ha NPAPOLHE CEPE0BULLE BUKDHAHO Y MEXEX
PHPO/IHO-CINbCLKOrOCNORARCHINX B

Macwrab 1:7 000 000

Honarok 15. 3adpyanenicTb aTMocgepHOro noBiTps
Ykpainn

IHaeKcH cymapHoi 3abpynHeHocTi pospaxosani 3a

OCHOBHMMY (MR, CIpUaHWR ras, RBOCKC a3aTy,

OKMUC BYTNIELIO) | CLWMCHIUHMMU 380PYAHIOBaYAMI

[ramﬁomi OpraHiuHi cnonykk, Metanu, sasucni
)

TINEHIYHA OLIHKA SABPYOHEHOCTI
ATMOC®EPHOIO MOBITPA
(IHpexcu sabpypuerocTi)
MeHwe

nonycTuma
nigenuwena
sarpoanuaa,
Hebeane4Ha
Ayxe Hebeanedna

0.3milHniA
= Y(YkpaiHa)
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Homatox 16. 3a0pyaHeHicTh NOBEepXHEBUX TA MiA3eMHUX BOJ
Ykpainn

3ABPYOHEHICTb MOBEPXHEBUX BOJ:I..

IHAEKCH CyMapHOI 3a0pyRHeHoCTI
NOB aon i 38

CaHITapHUM MMOM Ta
BaxTepionor YHMMM NOKA3HWKAMW

30HYBAHHA TEPUTOPII 3A CTYNEHEM

3ABPYHEHOCTI NMOBEPXHEBUX BOJ,

(ririeniuna knacudpixauin sognux ob'exTia)
Crynin, 3a6pynyenoci | Exonoriuna ouinka
IBEDXHEBIX AKOCTI Bglliln"
[CymapHI im%

1 aonycrama uKMeTa

2 | nomipxa YMOBHO 4HCTA

MeHwe
5.0
10.0

nigsmiLena 6pyaHeHa
15.0 (i nea
mofl v | N
AYG Bncoka 0.3MiiHHA

Ginbie © “(¥ipaiva)

<N mexi eKxonoriiHux 30H 3a6pYAHEHOCT] NoBBPXHEEMX BOR

* Kapra poapoBniena sa matepianami LienTpansHol
aanimgnc:-enim un'urlmm?uﬂ 5ranum Wa 1995 - 1997 oK

3AEPYOHEHICTb MIASEMHUX BOO

S3ABPYHEHICTb MIA3EMHWX BOA

ocHoBHi 0Ce| CymapHoi
3abpynHeH: nin3eMHMX BOA

SABPYLHEHI AINAHKA
(poapaxyHia BIRHOCHO

rpa
necTuLMaanMK:
. HiKe ® pisHe abo Brwe

HiTpaTamm:
A HwKye A pisHe a6o Bille

Macwrab 1:8 000 000
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Jonartok 17. 3a0pyaHeHHs IPYHTIB YKpaiHu necTHIUAAMH

06p06Ka canis ANOXiMIKATAMM

Mpuminea. K= gm pe: C - BobOro BHECEHD,
8 rpywTy necTuuURs
(xr/ra 3a pirouo0 pswnunnm)
Cp= i - T[IK - (hOHOBE CymapHe necTuLAHe
HaBaHTAXKEHHA Ha IDYHTH;
i - iHpexe cauwu»;lueﬂun mnnmaqnia

GIOXIMiMHMX, KNIMATMUHIX, r!npanu IHMX,
eHEPraTHUHIX, Ta IHLWMX xapaxtepucTik (0,1 - 0,9);

AHTPOMNOEKOMNOrTYHA OLLIHKA
CYMAPHO[ O NECTMI [¢]
HABAHTAYKEHHA HA' HTU
(B YMOBHMX ORMHMUAX Kc)

Turmx,

MBHIIIS
roK - nr?:;mnu ngmm npo"quuli exonorii :[m yoTHMe
o 1 I'll YMOBHO
(18 ur’m aa nlmqmo pmunmnm). . BmiiHui D RonycTame:
" (kpalia) 2 o [ wecnpuarswee
« Oxpaxa npupoab. Movsw. MOCT 17.4.3. 06-86 (CT C3B 5301-85); 3 61 -%)cka
=« LUocrak 11.6. Perynuposanne amguu;emom o 2 B YCNOBUAX ‘ 81 WT:;"BE
PUPORHO-PECYPCHBIX OrpaHH4EHMA. - K.: COMC YkpauHsl HAR3BKHAAHD
HAH Yxpannbi, 1998. - 320 ¢.; Ginble HECMPHAT/INES
=+« PyX0BOAGTBO MO OXpaHe oKpyxalowed cpeps!. - M., 1980.- 112 ¢. Mexi yMOBHMX 30H
NECTHUWAHONO HABAHTANEHHA
Hal TPYHTH

Macwrab 1:7 000 000

Honarok 18. Oxopona atMmoc¢epHoro noBiTpsa Ykpainu

YACTKA YTUMNISOBAHWUX WKIANMBUX PEYOBUH
¥ 3ATANEHOMY OBCHSI(;HOBHEH) TA SHELLKOIMEHWUX
1 2004 p.)

1-20,0 20,1-400 40,1-60,0 60,1-80,0 80,1-1000

OXOPOHA
YNOBNEHHA TA 3HELUKOIPKEHHA
LUKIONUBUX PEYOBUH ATMOC®EPHOIO NOBITPA
(me.m; 210 8) © Y HACRNEHWX NYHKTAX

~===7 1000,1-3000,0 ——— ¢ Y MPOMMCNOBHX LIEHTPaX
=71 100,1-1000,0 =~

==1 10,1-1000 ==

3 OVHAMIKA YTWTISOBAHMX
= 110 & LKIFMABIAX PEYORIH
< 0,1-1,0 > (nnc 1, 1890-2004 pp.)
= n
TaepAi rasysari 3 IDDB 12317.7 1995
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g — 0 2000
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Jonarok 19. Oxopona 3emenb YKpaiHu

MPHPOOOXOPOHHI SAXOAM
NPOTUAMDAALIAHI 3AXOAM
NICOCMYTH AR 38XHCTY FPYHTIR BIR PO3BIK0BAHHA
HECAIUKEHHA ns&n TA Kywiis AR saKpinneHHA
mickis

3 TEXHOrEHHWM NIATONNEHHAM 3EMESTL

PEKYTIETUBALIIA 3EMENb
*  nopywerwx kap'epamn

@ ;‘a Bl Ganan ] -mnp-m"mmo'r nopoau
¢ . BOPOTbEA 31 SCYBAMM

5,7

v o,

NPUPOLOOXOPOHHI 3AXOAM
MENIOPATUBHO-NPUPOAO-
OXOPOHHI 3AXOAW
napaunmx’gim!wanh nig 4ac Mm

iy
Oxopona rpywTis sl sopHoT Ta sitposol eposiT

366pEMBHHA NPHPORNOT PORIHOCTI
W%ﬂmnmm BONOrM

FIGHEHHA 3AXOMIB NO OXOPOHI IPYHTIB
¥ CINLCHKOrOCTIOAAPCHRUX r)llnnmmmu
P

(c. ra.,

3oopesinA npwpano! poniouocT! royiTia,
R TR e
3acTocysaHHA rpyTObEpIraKcYX TEXHONOT TR
Ha TBPHTOpii KAPNATCHKNX rip

3aCTOCYBAHHA IDYHTOI0ORIFAICYHX TEXHONGTIA
Ha TepHTopii KpiuMcex rip

BHECOHHA MiHOPANbHMX N06pHE
BHOCOHHA OPraHiuHMX AOOPHE
NPOBBAGHHA BANHYBAHHA IPYHTIE
NPOBEAGHHA rinCyBakHA rpyHTIa

@800
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Honatok 20. OxopoHna BogHHX pecypciB Ykpainu

YACTKA PETOHIB ¥
HOPMATWMBHOMY OYULLIEHHI 3BOPOTHUX BOO
HA O4VICHVX CTIOPYBAX

(%, 2004 p)

1 == [ | ||
00-09 10-19 20-59 60-109 110-215
MOMEPEMKEHHA
3ABPY[IHEHHA BOAM

1 HacbronponykTamMM
# BENKKMMA METANaMK

AL i
,gﬁuﬁuﬁuw

AGi i
+ paRSinewi Bopoaxonopxyiou

0B6'EMM CKMOAHHA CTIMHUX BOO
BIOSIOMYHE TA MEXAHIYHE OYWLLEHHA ¢
3BOPOTHMX BOf, HA OYUCHWX CMOPYIAX Y nDEE'(,:::lEIBA; BDIJHID()IB EKTU
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100 - 255 - 1001 -1040
50 -89 10,0-35,0 501 - 1000
30-49 40-99 —101-
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<0-9 0.0-09 21-50
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-] — CTIMHUX BOA (%)
[ BOL
'OXOPOHA MOPCbKWX AKBATOPIA =
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YACTOTH B
HOMO NpH3| HA
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Jonatok 21. OXopoHa POCIMHHOIO i TBAPUHHOIO CBiTY YKpaiHu

3AXUCT POCTIAH BI KOMAX-LUKIQHWKIB
TA TBAPWMH-LLUKIAHWKIB
2. ¥ canax (sin nnonooxkox, woskonpaals,
Kkopoiale, MCTKOrPM3IB TOWO)
Ha NONAX (Bif AOBrOHOCHKA, KAPTOMNAHOID XKYKA,
ONENIMY, MBCCEHCLKOT Ta LBE[ICHKDT MYX,
cosoK, meTenwxie; eig xospaxis, nauoxis, nonlsok Towo)

MOCALKA | MOCIB fIICY
(ra, 2004 p.)

fﬂ' MPMPOLOOXOPOHHI 3AXOAN

= [T1H 36epexennn nicosol chnopk | dpaywn

;s [ 36epemeHHA NicOCTENOBOT RNOpHM | chayHu
[ 36epemena crenosoi dhnopk i chayHu

q
30-40 41-10001001 - 2000 2001 - 40004001 - 5000

BWTPATH HA OXOPOHY,
BI) HA 3BIPIB TA MTAXIB,

IATBOPEHHA ANKHMX \ < g
BKIIOYAIQYH BIOTEXHIYHI 3AXOOM J e
(mve.rph., 2004 p.) 2 £ N tm mnmwu
A A A g L | %g%ruxau T
B KapnaTcskux ropax

100 - 289 300 - 489 500 - 299 1000 - 1899 2000 - 2500
SArANBHI BUTPATH

HA BEOEHHA MHCNMBCLKOMO FOCNOAAPCTBA
(rue.rpH., 2004 p)

= ) ﬁmmlwm&mlmw»
[ 360pemenHa onHol chnopw | dayi
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Jonxaroxk 22. ExoJioro-exkoHOMiYuHe 30HYBaHHSI TepUTOPii YKpaiHu

Ex0noro-exsHomiHa 3oHa - MTOpIA, AKol

XAPAKTOp AR HAIAREHD Oy GKOBWA pIbar

NEPETBOPEHHA NPUPONHOND CAPeROBMHLLA BHACNIA0K
FYMORJTI roCTpOTY

/ TEcH . oe:
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: CXOPOHM NPPORYA | SAOPOB'A HACENRHHR

N RS

EXONOro-exoMomiuHmui
noTeHUian i
(cuHTeTWYHI NOKASHAKM Kn) . . Im-é+n¢n-z+n.m.
e _ 2 VT T B S
PO o & R .t ok S
""”""";E% a&:"m‘ﬂiﬁrwf s mﬁmﬂ“. IHX BOA Ta FPYHTIBY;
% :5:15 o h‘“ C- iln"l:rimﬂ nj wa
PR SR S
o P H- gyl ypexcnccr epironls uecrpusKon

%v H=E, ne:
E - ewonoriutmit noreHuian TepHTopii;

MacurTa 1:7 000 000 I - nprponHo-pecypcHui notenuian

224



Hasuanvne suoanmns

BACHUJIEHKO Iuna AunaroiiiBaa
MIBOBAPOB Orekcannp AHpiiioBuY
KYMAHBOB Cepriit OnexcanapoBuy

3BIPHUK 3AJIAY TA BITPAB 3 EKOJIOT'Ti
TA XIMII HABKOJUIITHBOI'O
CEPEJTOBMIIA

Hasuanvnuii nocionux

®dopmar 60x84/16. YMOBH. nipyk. apk. 13,14
Tupax 300 np. 3am Ne 3370.

BunmaBaunrso TOB «Axuent ITI1»
np. Kiposa, 91, m. JIninponerpoBchbk, 49054
teit. (056) 794-61-04(05)
Csiooymeo cy6 'ekma uoaeHuuoi cnpagu
cepisn JIK No 4122 6io 27.07.2011.

Bimnpykosano B TOB «Axkuent [1I1»
np. Kiposa, 91, m. JIninponerpoBchbk, 49054
teit. (056) 794-61-04(05)
Csiooymeo cy6 'ekma uoaeHuuoi cnpagu
cepisn JIK No 4122 io 27.07.2011.




 
 
    
   HistoryItem_V1
   Nup
        
     Create a new document
     Trim unused space from sheets: no
     Allow pages to be scaled: yes
     Margins and crop marks: none
     Mirror left to right on even-numbered sheets
     Sheet size: 5.827 x 8.268 inches / 148.0 x 210.0 mm
     Sheet orientation: tall
     Scale by 70.00 %
     Align: centre
      

        
     0.0000
     10.0001
     20.0001
     0
     Corners
     0.2999
     ToFit
     1
     0
     1
     1
     0.7000
     0
     0 
     1
     0.0000
     1
            
       D:20140526140413
       595.2756
       a5
       Blank
       419.5276
          

     Tall
     861
     356
     0.0000
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     C
     0
            
       CurrentAVDoc
          

     0.0000
     0
     2
     0
     1
     0 
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

   1
  

    
   HistoryItem_V1
   DefineBleed
        
     Range: all pages
     Request: bleed all round 42.52 points
     Bleed area is outside visible: no
      

        
     0.0000
     1
     0.0000
     42.5197
     0
     0
     0.0000
     Fixed
            
                
         Both
         AllDoc
              

       CurrentAVDoc
          

     0.0000
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     46
     225
     224
     225
      

   1
  

    
   HistoryItem_V1
   Nup
        
     Create a new document
     Trim unused space from sheets: no
     Allow pages to be scaled: yes
     Margins: left 0.00, top 0.00, right 0.00, bottom 8.50 points
     Horizontal spacing (points): 0 
     Vertical spacing (points): 0 
     Mirror left to right on even-numbered sheets
     Add frames around each page: no
     Sheet size: 5.827 x 8.268 inches / 148.0 x 210.0 mm
     Sheet orientation: tall
     Scale by 70.00 %
     Align: centre
      

        
     8.5039
     10.0001
     20.0001
     0
     Corners
     0.2999
     ToFit
     1
     0
     1
     1
     0.7000
     0
     0 
     1
     0.0000
     1
            
       D:20140526144410
       595.2756
       a5
       Blank
       419.5276
          

     Tall
     861
     356
     0.0000
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     C
     0
            
       CurrentAVDoc
          

     0.0000
     0
     2
     1
     1
     0 
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

   1
  

    
   HistoryItem_V1
   DefineBleed
        
     Range: all pages
     Request: bleed all round 42.52 points
     Bleed area is outside visible: no
      

        
     0.0000
     1
     0.0000
     42.5197
     0
     0
     0.0000
     Fixed
            
                
         Both
         AllDoc
              

       CurrentAVDoc
          

     0.0000
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     0
     225
     224
     225
      

   1
  

    
   HistoryItem_V1
   Nup
        
     Create a new document
     Trim unused space from sheets: no
     Allow pages to be scaled: yes
     Margins and crop marks: none
     Mirror left to right on even-numbered sheets
     Sheet size: 5.827 x 8.268 inches / 148.0 x 210.0 mm
     Sheet orientation: tall
     Scale by 70.00 %
     Align: centre
      

        
     0.0000
     10.0001
     20.0001
     0
     Corners
     0.2999
     ToFit
     1
     0
     1
     1
     0.7000
     0
     0 
     1
     0.0000
     1
            
       D:20140526144420
       595.2756
       a5
       Blank
       419.5276
          

     Tall
     861
     356
     0.0000
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     C
     0
            
       CurrentAVDoc
          

     0.0000
     0
     2
     0
     1
     0 
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

   1
  

    
   HistoryItem_V1
   DefineBleed
        
     Range: all pages
     Request: bleed all round 42.52 points
     Bleed area is outside visible: no
      

        
     0.0000
     1
     0.0000
     42.5197
     0
     0
     0.0000
     Fixed
            
                
         Both
         AllDoc
              

       CurrentAVDoc
          

     0.0000
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     0
     225
     224
     225
      

   1
  

    
   HistoryItem_V1
   Nup
        
     Create a new document
     Trim unused space from sheets: no
     Allow pages to be scaled: yes
     Margins and crop marks: none
     Mirror left to right on even-numbered sheets
     Sheet size: 5.827 x 8.268 inches / 148.0 x 210.0 mm
     Sheet orientation: tall
     Scale by 70.00 %
     Align: centre
      

        
     0.0000
     10.0001
     20.0001
     0
     Corners
     0.2999
     ToFit
     1
     0
     1
     1
     0.7000
     0
     0 
     1
     0.0000
     1
            
       D:20140526144452
       595.2756
       a5
       Blank
       419.5276
          

     Tall
     861
     356
     0.0000
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     C
     0
            
       CurrentAVDoc
          

     0.0000
     0
     2
     0
     1
     0 
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

   1
  

    
   HistoryItem_V1
   Nup
        
     Create a new document
     Trim unused space from sheets: no
     Allow pages to be scaled: yes
     Margins and crop marks: none
     Mirror left to right on even-numbered sheets
     Sheet size: 5.827 x 8.268 inches / 148.0 x 210.0 mm
     Sheet orientation: tall
     Scale by 70.00 %
     Align: centre
      

        
     0.0000
     10.0001
     20.0001
     0
     Corners
     0.2999
     ToFit
     1
     0
     1
     1
     0.7000
     0
     0 
     1
     0.0000
     1
            
       D:20140526144504
       595.2756
       a5
       Blank
       419.5276
          

     Tall
     861
     356
     0.0000
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     C
     0
            
       CurrentAVDoc
          

     0.0000
     0
     2
     0
     1
     0 
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

   1
  

    
   HistoryItem_V1
   DefineBleed
        
     Range: all pages
     Request: bleed all round 42.52 points
     Bleed area is outside visible: no
      

        
     0.0000
     1
     0.0000
     42.5197
     0
     0
     0.0000
     Fixed
            
                
         Both
         AllDoc
              

       CurrentAVDoc
          

     0.0000
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     0
     225
     224
     225
      

   1
  

    
   HistoryItem_V1
   Nup
        
     Create a new document
     Trim unused space from sheets: no
     Allow pages to be scaled: yes
     Margins: left 0.00, top 0.00, right 0.00, bottom 8.50 points
     Horizontal spacing (points): 0 
     Vertical spacing (points): 0 
     Mirror left to right on even-numbered sheets
     Add frames around each page: no
     Sheet size: 5.827 x 8.268 inches / 148.0 x 210.0 mm
     Sheet orientation: tall
     Scale by 70.00 %
     Align: centre
      

        
     8.5039
     10.0001
     20.0001
     0
     Corners
     0.2999
     ToFit
     1
     0
     1
     1
     0.7000
     0
     0 
     1
     0.0000
     1
            
       D:20140526144529
       595.2756
       a5
       Blank
       419.5276
          

     Tall
     861
     356
     0.0000
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     C
     0
            
       CurrentAVDoc
          

     0.0000
     0
     2
     1
     1
     0 
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

   1
  

    
   HistoryItem_V1
   DefineBleed
        
     Range: all pages
     Request: bleed all round 42.52 points
     Bleed area is outside visible: no
      

        
     0.0000
     1
     0.0000
     42.5197
     0
     0
     0.0000
     Fixed
            
                
         Both
         AllDoc
              

       CurrentAVDoc
          

     0.0000
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     20
     225
     224
     225
      

   1
  

    
   HistoryItem_V1
   Nup
        
     Create a new document
     Trim unused space from sheets: no
     Allow pages to be scaled: yes
     Margins and crop marks: none
     Mirror left to right on even-numbered sheets
     Sheet size: 5.827 x 8.268 inches / 148.0 x 210.0 mm
     Sheet orientation: tall
     Scale by 70.00 %
     Align: centre
      

        
     0.0000
     10.0001
     20.0001
     0
     Corners
     0.2999
     ToFit
     1
     0
     1
     1
     0.7000
     0
     0 
     1
     0.0000
     1
            
       D:20140526144628
       595.2756
       a5
       Blank
       419.5276
          

     Tall
     861
     356
     0.0000
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     C
     0
            
       CurrentAVDoc
          

     0.0000
     0
     2
     0
     1
     0 
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

   1
  

    
   HistoryItem_V1
   Nup
        
     Create a new document
     Trim unused space from sheets: no
     Allow pages to be scaled: yes
     Margins and crop marks: none
     Mirror left to right on even-numbered sheets
     Sheet size: 5.827 x 8.268 inches / 148.0 x 210.0 mm
     Sheet orientation: tall
     Scale by 70.00 %
     Align: centre
      

        
     0.0000
     10.0001
     20.0001
     0
     Corners
     0.2999
     ToFit
     1
     0
     1
     1
     0.7000
     0
     0 
     1
     0.0000
     1
            
       D:20140526144634
       595.2756
       a5
       Blank
       419.5276
          

     Tall
     861
     356
     0.0000
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     C
     0
            
       CurrentAVDoc
          

     0.0000
     0
     2
     0
     1
     0 
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

   1
  

    
   HistoryItem_V1
   DefineBleed
        
     Range: all pages
     Request: bleed all round 42.52 points
     Bleed area is outside visible: no
      

        
     0.0000
     1
     0.0000
     42.5197
     0
     0
     0.0000
     Fixed
            
                
         Both
         AllDoc
              

       CurrentAVDoc
          

     0.0000
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     0
     225
     224
     225
      

   1
  

    
   HistoryItem_V1
   DefineBleed
        
     Range: all pages
     Request: bleed all round 42.52 points
     Bleed area is outside visible: no
      

        
     0.0000
     1
     0.0000
     42.5197
     0
     0
    
     0.0000
     Fixed
            
                
         Both
         AllDoc
              

       CurrentAVDoc
          

     0.0000
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     19
     225
     224
     225
      

   1
  

 HistoryList_V1
 qi2base





