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BCTVII

JiApHICTD JIIOAMHKU Ta MPUPOJHI KAaTaCTpOo(u CHPUUMUHIOIOTH pyHHYBaHHS
HABKOJIMIITHBOTO CEpeIOBUIIA. AHTPOIMOTEHHA Mirpallis XIMIYHUX €JIEMEHTIB CTaJa
OCHOBHMM YHMHHHKOM 3MiH Yy HaBKOJMIIHBOMY cepenoBuili. [lpupomne
HAJXO/KEHHS XIMIYHUX €JIEMEHTIB 3 HaJp JeABe aocsarae 1% Biag aHTPOIOT€HHUX
HAJIXOKCHb.

B ictopuuHOMy maHi BUAUIAIOTH KiJIbKAa €TamiB BIUIMBY JIIOJAMHA Ha
HABKOJIMIIIHE CEPEIOBHUIIIE:

- BIUIMB JIFOJWHYU HA TOBKULIS SK 3BUYAHOTO O10JIOTIYHO BUAY;
- 3MiIHA JOBKULIS 4epe3 Takl MPOLECH SK PO30PIOBaHHS 3eMelbHA 3HAYHUX

TEPUTOPISAX, BUPYOyBaHHS JICIB 1 T. 1I.;

- 3MiHA JOBKULIS 4epe3 1HTEHCHUBHE BUKOPUCTAaHHS MPUPOJHUX PECypCiB, B

TOMY YHUCJI1 KOPUCHUX KOIAJINH;

- TJI00ajpHa 3MiHA BCIX €KOJIOTIYHUX KOMIIOHEHTIB OiocdepH.

KutreBOo BaMBUM  3aBJAaHHSAM, IO CTOITh IMepej JIIOJICTBOM 1
0e3Imocepe/IHbO B3aEMOIIOB SI3aHE 3 MOKIIUBICTIO MOJANIBIIIOT0 HAYKOBO-TEXHIYHOTO
PO3BUTKY € PEryJIFOBaHHS SKOCTI HABKOJIHUIITHLOTO CEPEIOBUINA 1 TIATPUMAHHS HOTO
B ONTUMAJIBHOMY JUISl )KUTTSA 1 JISTIBHOCTI JIFOJIMHU CTaHI.

[IpeameTOM BHMBUYEHHS HABYaJIbHOI JUCUUIUIIHU "AHTPOINOreHHUI BIUIUB Ha
eKocucTeMu" € 3MIHEHI B pe3yibTaTl TOCHOAApChKOl AISUIBHOCTI MPUPOJHI Ta
HITYYHI €KOCUCTEMH PI3HOTO PiBHS OpraHi3anii.

MeToro BUBYCHHS JUCHUILUIIHM € HABUYMTHCh BHSBIATH 1 aHaIi3yBaTH
ChOTOJICHHI Ta JIOBFOCTPOKOBI MPOOJIEMH MOB’S3aHl 3 MISUIBHICTIO JIFOAWMHU Ta il
BILJTUBOM Ha €KOJIOT1YHI CUCTEMH PI13HOTO PIBHS 1 THUITY.

3apaannsa HaB4YaabHOI JucHuIuting (3K, CK(®PK))

BuByeHHs1 HaBUaIbHOI AMCHMILIIHKA Tiependadae GopMyBaHHS Y 37100yBaviB BHIIO1
OCBITH HEOOX1JTHUX KOMITIETEHTHOCTEH:

— 3arajibHi KOMIIETEHTHOCTI:
- 37aTHICTh BUUTHCS 1 OBOJIOAIBATH cydacHUMU 3HaHHAMHU(3K1).
- 37aTHICTH JI0 MOIIYKY, 0OpOOJICHHS Ta aHami3y iHpopmartii 3 pizHux mrepen (3K g).
— (paxoBi KOMIIETEHTHOCTI:
- 3JIaTHICTh 3aCTOCOBYBATH MIKIUCLUMIUIIHAPHI MIAXOAN MPU KPUTHYHOMY OCMUCIIECHHI
exoJioriaaux mpoosem(PKy);

- 3/IaTHICTh 3aCTOCOBYBAaTHM HOBI MIAXOAM JI0 aHaNi3y Ta MPOTHO3YBaHHS CKJIAIHHUX
SIBUII, KPUTHYHOT'O OCMUCIICHHS MpooOJieM y nipodeciinii misuibHOCTI (DKy);

- 3JaTHICTb JO OpraHizaimii poOiT, MOB’SI3aHUX 3 OILIHKOI €KOJIOTIYHOTO CTaHy,
3aXMCTOM JOBKIJUISI Ta ONTUMI3AIIE0 IPUPOJOKOPUCTYBAHHS, B YMOBAX HEMOBHOI
iHpopmarii Ta cynepewnBux Bumor(dK7);.



IIporpammui pesyabratu HaBuanusa (ITPH)

VY pe3ynbTaTi BUBYEHHS HABYAIBHOI JAMCHUUIUIIHM 3700yBad BHILOI OCBITH TOBHUHEH
OyTH 3JaTHUM MPOJEMOHCTPYBATH TaKi pe3yJbTaTH HABUYAHHS:

- 3HATH HOBITHI METOAM Ta IHCTPYMEHTaJbHI 3aCO0M EKOJOTIYHHMX JOCIHITKEHb, Y
TOMY YHCJII METOJIU Ta 3aCO0M MaTEMaTHYHOTO 1 Te01H(OPMaLIIHHOTO MOICITIOBAaHHS
(ITPHp);

- YMITH OLIIHIOBATH JaHAImadTHE 1 01070TIYHE PI3HOMAHITTS Ta aHAII3YBAaTH HACIIIKA
AHTPOITOTEHHOTO BIUIMBY Ha NpupoaHi cepenopuiia (ITPHiy);

- YMITH OIIIHIOBATH TMOTCHIIIMHUN BIUIMB TEXHOTCHHUX OO0’€KTIB Ta TOCIOAApPCHKOi
misutbHOCTI Ha MoBKULIS(ITPH13);

- 3aCTOCOBYBaTH HOBI MIAXOAU JUIsI BUPOOJIGHHS CTpaTerii MPUUHATTA PIIICHb Yy
CKJIaHUX HerepenoauyBanux ymoBax (ITPHi4).



Po3oin 1
TEMATHUKA I 3MICT .JIEKI.[II71

Tema 1. AHTPONOreHHWIl BIUVIMB HAa KOMIIOHEHTH HABKOJIUIIHbLOIO
cepe10BHINA.

AHami3 1 OIIHIOBAaHHS  AHTPONOIE€HHOTO BIUIMBY HA  KOMIIOHEHTH
HABKOJIMIITHBOTO CEPE/IOBUINA BKpail HEOOXiMHE ISl PO3IMIMPEHHS MOMXJIUBOCTEH
BUOOpPY HaWOLIbII e()EKTHUBHUX BaplaHTIB peaiizamii BUPOOHHMYOI ISUIBHOCTI 1
CYCIIJIBHOI MOBEMIHKN JIOAUHU. CTaBIsUMCh TaK 10 MPUPOIH 1 ii OaratcTs, JOAU
HaueOTO 3al0ynu, MmO ISl MIATPUMAHHS ICHYBaHHS KUTTS Ha 3eMJl 1HIIOTO
JpKepena, KpiMm Oiocdepu Ta ii pecypciB, Hemae. A 3a Cy4acHUX €HEProo30pOo€eHOCTI
1 mepeoBUX TEXHOJIOT1N MIBUIAKICTH BUKOPUCTAHHS PECypCiB HAbaraTo nepeBUIlye
MOKJIUBOCTI iX BIITBOPEHHS.

Takuit cmoci® KUTTA CHOTOJHI CTae€ 3TyOHMM i JIIOACTBA. Buxim 13
KpUTUYHOI CHTYyalli, IO CKJajacs, MoXke OyTH 3HalJIeHW JuIe 3a YMOBH
€KOJIOTITYHO TPaMOTHOTO TOCHOJAapIOBaHHS, pPO3YMHUX B3aeMuH 3 Ilpuponoro,
peamizanii B riao0agbHOMY MaciiTabl CTpaTerii po3yMHOT0 CamMOOOMEKEHHS,
pecypco30epeKeHHs, BIPOBAKEHHSI HOBUX TEXHOJIOTIH NPUPOAOKOPUCTYBaHHS,
AK1 HE CylepeyaTh 3aKoHaM (PYHKIIIOHYBaHHS i po3BUTKY Oiochepu

Tema 2. Pi3HOMaHITHICTH BU/IiB BIIMBY JIKOJAMHA HA IPYHTH

Bua rocnomapchkoi AisUIBHOCTI BU3HA4Ya€ TOJIOBHUM HaIpsM 3MIHU IPYHTIB,
1[0 Ma€ 3HAYEHHS JUIsl JIarHOCTUKHU IPYHTIB 1 PO3POOKU CyOCTaHTUBHO-TEHETUYHHUX
kinacudikauiid. ['pynyBaHHS IPYHTIB 3a BUAAMHU IXHHOTO BUKOPHCTAHHS IIMPOKO
3aCTOCOBYETHCS JIs1 BUPIIIEHHS MPUKIAAHUX 3aBAaHb, a TAKOXK y KapTorpadyBaHHI.

3a3BUuyail TEXHOTE€HHI IPYHTH HE YTBOPIOIOTh BEJIMKUX apealiB, MpOTe
TParuIAIOThCA B OaraTbox perioHax. [nOOKI NOpyIIEeHHS 3€MeNlb BYTUIBHUMHU
po3poOKkaMu 1 TOB’si3aHI 3 HUMHU TOCTpl €KoJoriyHi cutyamii. I[lopymenHs
IPYHTOBOTO MOKPUBY CIIOCTEPITAIOTHCS TAKOXK Y MICIIX IMITAKTHOTO 3a0py/THEHHS
HadTol0O 1 HadTOmpOAyKTaMH B palloHaX HAPTOMPOMUCITIB, Ha(TOMPOBO/IIB,
HadTONEPEPOOHUX MIAMPUEMCTB 1 y BUMAKY aBapiitHUX PO3JIHUBIB HA(PTH.

VY X0/11 OCBOEHHSI Ta30BUX POJIOBUII, MPOKJIAJAHHS ra30MPOBO/IIB, Oy1IBHUIITBA
M1A3€MHUX Fa30CXOBUIL TAKOXK MOPYIIYETHCSI IPYHTOBUI MOKPUB.

Bce pisHOMaHITTS BUIIB BIUIMBIB 1 CIOIPUYMHEHHX HUMH TMOPYIIEHH MOXKHA
3rpynyBaTd B KaTeropii MeXaHIYHUX 1 XIMIYHUX, SIKI OXOIUIIOIOTh BECh I'PYHTOBHMA
podiab YM OKpeM1 HOro TOPU3OHTH.

Tema 3. AHTponoreHHe 3a0pyaHeHHsi aTMocepu Ta il BIUVIUB Ha
AOBKLJLJIA.
ATMochepHe TIOBITPS € OJHUM 3 OCHOBHUX JKHTTEBO BAKIUBUX EICMCHTIB
HABKOJIUIITHBLOTO TIPUPOTHOTO CEPEITOBHIIA.
IcHye Takuit BUCIIB, 110 aTMOC(hEpHE MOBITPS HIKOJIA HE OyBa€ YUCTUM. SIKIIIO
B3STH YHCTOTY aTMOC(EPHOrO TOBITPS HaJ PIBHEM OKEaHy 3a OJUHHIO, TO Y
CUTbCHKHX MICIIEBOCTSIX 3a0pyaHeHHs Oyze - B 10 pa3 Buille, y HEBEJIMKUX MICTaX —



B 35, Benukux mictax — B 150, a y BEIMKHUX IPOMHUCIOBUX LIEHTPAX — y THUCIUY
paziB. HaykoBo MIATBEPIKEHO KOPEISALINHUNA 3B 30K MIXK CTAaHOM 3a0pyJHEHHS
aTMOC(epHOro MoBITpsA Ta 3axBoproBaHicTiO. LI{opoky B CBITI BiJ 3a0pyIHEHHS
MOBITPS MEePEIYaCHO MOMHUPAIOTh MIIbHOHU Jroje. [lle Kiibka MITbAp/IB IOAHS
3MYIICHI TUXaTh HAaCUYCHUM MUJIOM Ta OTPYWHUMH CHOJyKamu moBiTpsMm. . Cepen
IHTPEIEHTIB 3a0pyAHEHHS - THCSY1l XIMIYHUX CIIOJYK, OCOOJIMBO Ba)KKI METAJIA Ta
OKCHJIU, TOKCHYHI PEYOBHHM Ta aepo3oji. Pi3Hi jpkepena BUKHUIIB MOXYTh OyTH
OJIHAKOBUMHU 3a CKJIQJIOM 1 XapaKTepoM 3a0pyJIHIOIOUYMX peyoBUH. Tak BYrieBOJHI
HAAXOAATh y atMocdepy 1 NpH CHAIOBaHHI MajlvBa, 1 Bl HadTomepepoOHOT
IIPOMHUCIIOBOCTI, 1 Bi/I Fa30BUI00YBHOI TPOMHKCIIOBOCTI.

3aHEeNOKO€EHI 3arpo30l0 pyHHYBaHHS O30HOBOIO IIAPy KEPIBHUKU Oararbox
KpaiH CBITY BKUBAIOTh 3aXO1B JJIsl HOTO 30€peKEeHHS

Tema 4. AHTpONIOreHHUII BIJIMB HA BOJAHI €KOCHCTEMHU.

ExocucreMu mpuUpogHUX 1 IITYYHUX BOJAHMX OO’€KTIB (BOJHHUX TLI)
Ha3MBAaIOThCS TifpoekocucTemMamu abo Boanumu ekocucremamu (BEC). B
rigpoekosorii Bci BEC mnomuisttoTe Ha TPICHOBOMHI (PIYKH, CTPYMKH, 03€pa),
MOPCBbKI a00 COJIOHOBOJHI (MOpsI, JAaryHd, JIMMaHW, OKEaHH), €KOCHUCTEMHU TakK
3BaHUX EKCTPEMAIbHUX BOJIONM (TIMEpPCOJIOHT BOJOWMH, T€pMaJbHI JHKepena, y T. Y.
reiizepu) 1 eKOCUCTEMH IITYYHUX BOJHUX 00’ €KTIB (BOJOCXOBUINA, CTABKH, KaHAJIN).

OmnocepenkoBaHa i aHTpornoreHHux QakrtopiB Ha Jeski BEC € iHomi OibIi
ICTOTHOI, HDXK npsima. 3a Haciiakamu BIuMBY Ha BEC anTpomnorenHi gakropu
MOKHa PO3JIIUTH Ha JIEKUIbKA TpyI: pyHHYBaHHs a0o0 3HuUIIeHHs eneMmeHTiB BEC,
3MiHA IIUX EJIEMEHTIB, 30UIbIIEHHS ICHYIOUMX EJIEMEHTIB a00 CTBOPEHHS HOBHUX
enemeHTiB BEC, nepeMilieHHs B MpoCTOpi.

«IToBepxHeBe BOJIHE TLJIO» — II€ OKPEMHM Ta 3HAYHUN €JIEMEHT MOBEPXHEBUX
BOJI, TAaKHX SIK 03€pO, BOJOCXOBHIIE, CTPYMOK, piuka a00 KaHall, YaCTUHA CTPYMKa,
piuku abo KaHally, mepexigHa (MpoMixkHa) Bojia ad0 YacTHHA MPUOEPEKHUX BOIY.
Ile o3Hauae, 1m0 PIYKU 1 03€pa MOXKYTh MOAUISITUCH HAa YAaCTUHU, K1 3HAXOIATHCS
iJ] BIUTMBOM JIsUTBHOCTI JIIOJIMHM, 1 Ti, IO HE BIIYyBalOTh TAKOTO BIUIMBY (abo
BiJTYyBalOTh MEHIIIOI0 MipOI0), TOOTO 03€pPO MOXKE MOAUIATUCH Ha OUTBII HIXK OJIHE
«BoaHe TuUTo». OMHAK CHiJ YHHKATH TOJUITY IOBEPXHEBUX BOJ Ha Bce APiOHIII
BOJHI TUNA, SKIIO L€ HE CIPHUSE YITKOMY, Y3rOJ)KEHOMY Ta €(QEKTUBHOMY
JOCSITHEHHIO IT1JICH.

Tema 5. BiiinB rocnogapchbKoi AisiJIbHOCTI JIJIMHUA HA JIiICOBI €KOCHCTEMH

[IposiBM 3MiHM KJIIMATYy, 10 € KPUTUYHUMU IS CLIIBCHKOTOCIIOAAPCHKOT rany3i,
TaKOXX BIUIMBAIOTh 1 HA JIICOBE T'OCMOJIAPCTBO, 3MIHIOIOYH ONTHUMAaJIbHI MOKAa3HUKHU
€KOJIOTIYHUX YMOB JJIS JIICOBUX €KOCUCTEM. Tak, 3pOCTaHHS JITHIX €KCTpEeMaTIbHUX
TEMIIepaTyp Hece 3arpo3y 3HUKHEHHS OKPEMHUX BHJIIB Ta TOSIBU HOBHX (B TOMY
YUCIT 1HBa3WBHMX) BHIIB, 0 BIUIMHE HAa BUIOBHM CKJIaJ Ta CKOPOYEHHS ILIOINI
JICIB.

HemnpaBunbpHa excrutyaTalist JiCiB IPpU3BOAUThH HE TUIBKHU JI0 1X 3HUIICHHS, a i
710 3aMIHU XBOWHUX Ta 1HIIMX [IHHUX MOP1A HA M’ SIKOJHUCTSHI (Oepe30Bi, OCUKOBI Ta



1H.), B IKUX JCPEBUHA HU3BKOI SIKOCTI, MPU3BOANTH J0 3HAYHOTO BUCHAKEHHS JIICIB,
BHUCHAXCHHSI 3arajbHOi MPOAYKTHBHOCTI IX II€HO31B, MOTIPUICHHS CTPYKTYpHU
JicoBoro (GoHmay.

OcCHOBHUMH 3aBIaHHSMH OXOPOHHU JIICY € WOTO parlioHAIbHE BUKOPUCTAHHS i
BiTHOBJICHHs. Bce OuThIIOro 3HaueHHS HAOyBalOTh 3aXOJy IIOJ0 OXOPOHH JICY
MaJIOICUCTUX pPalOHIB y 3B'SI3KY 3 1X BOJOOXOPOHHOK, TPYHTO3aXHCHOIO,
CaHITapHO-03/I0pOBUOI0 poutto. OcobnuBa yBara MOBUHHA MPUIUISATUCS OXOPOHI
TIPpCBKUX JIICIB, TOMY N0 BOHH BHKOHYIOTH BaXJIMBI BOJOPETYIIOBAIbHI,
I'PYHTO3aXHMCH1 (QYHKIIII.

Tema 6. Exosioriuna ckiiaioa 0e3neKu HABKOJUIIHBOTO Cepe0BUINa

Jlo HETaTMBHUX 3MiH Y HABKOJIMIIHBOMY MPUPOJHOMY CEPEJOBUI BIIHOCSIThH
BTpaTy, BUCHAXCHHS YM 3HUIICHHS OKPEMHUX MPUPOJHUX KOMIUIEKCIB Ta PECypciB
BHACIIJIOK HAJAMIPHOrO 3a0pyAHEHHS HABKOJHUIIHBOTO IMPUPOJHOTO CEPEIOBHUINA,
PYHWHIBHOTO BIUIMBY CTUXIMHHMX CHJI HMPUPOJIH Ta IHIIUX (PAKTOPIB, SIKI OOMEXKYIOTh
a00 BUKJIIOYAIOTH MOXKJIUBICTh JKUTTEMISUIBHOCTI JIIOJAUHU Ta TPOBAKCHHS
rOCHOIAPChKO1 MISNIBHOCTI B IIMX yMoBax. Ha chorojHi icHye 0arato BU3HA4Y€Hb
CyTl TOHSTTS HAJA3BHYAMHI €KOJIOTIYHI CHUTYyaIlli, JO SIKMX BIAHOCUTBHCS TOHSTTS
€KOJIOT1YHa KpU3a Ta €KoJIoriyHa Katactpoda.

Exosoriuna kpu3a — 0COOIMBHM THUI €KOJIOTIYHOI CUTYaIlil, KOJIU CEepPelOBUIIE
ICHYBaHHS OJIHOTO 3 BUJIB 200 MOIMYJISIT 3MIHIOETHCS TaK, IO CTABUTH I1J] CYMHIB
MOro mojiasbIle BUKUBAHHS.

Kosxna Haa3BuuaiiHa cUTyarlisi Ma€ CBOI MPUYMHU BUHUKHEHHS, MPUTAMAaHHI
TIIBKA i OCOOJIMBOCTI BIUIMBY Ha HABKOJIMIIHE CEpeoBUIE, (PI3UYHY CYTh 1
pyuniiai cunu. Ilpore iM XapakTepHl ¥ 3arajbHl BJIACTHBOCTI — L€ BEIMKUN
MIPOCTOPOBUM 3aXBaT, CHJIbHA MCUXOJIOTIUHA Ji1 HA HACEJCHHS 1 3HAYHUM BIUIMB Ha
HAaBKOJIMIIHE cepenoBuule. Hailboiibl nomupeHi Hai3Bu4aiiHi cuTyailii 00yMOBIIEHI
OPUPOJHUMHU a00 AHTPONOTCHHUMH MpUYMHAMH. BOHM BUHHMKAIOTH B PE3yJbTaTi
BIJIMBY 30BHIIIHIX a00 BHYTPIMIHIX YMHHUKIB, IO MPU3BOJATH 10 CTapiHHSA abo
KOpO3ii MarepiaiaiB KOHCTPYKUINA, CIIOPY 1 3HMKEHHIO iX MILHOCTHUX sIKocTeH. J1Jis
MOJIOJIAHHS HAA3BUYAWHUX CHUTYallld 3aCTOCOBYIOTh HU3KY MEBHUU il Ha Pi3HUX
PIBHSIX.

Tema 7. HopMaTuBHO-paBoBe 3a0e3leYeHHSI OXOPOHM HABKOJMIIHHOIO
cepe0oBHIIA.

OCHOBHUM 3aKOHOJ/IaBUMM aKTOM Y Taly31 OXOPOHH MPUPOIU B HAIIIH AeprKaBi
€ 3akon Ykpainu «IIpo OXOpoHYy HaBKOJHMIIHHOTO TMPUPOTHOTO CEPEIOBHINAY,
3aTBepkeHUd BepxoBHoro Paporo 1 munus 1991 p. Jlo BaxknIuBUX Oep:KaBHHUX
JOKYMEHTIB MPUPOJOOXOPOHHOTO HANpsAMy HAJICKaTh TAKOXK: 3€MEJbHUN KOJIEKC
VYkpainu (1992 p.), 3akon VYkpainu «lIpo tBapunauii cit» (1993 p.), Boauwii
koqekc Ykpainu (1995 p.), 3akonu Ykpainu «IIpo exosoriuny excrieptuzy» (1995
p.), «IIpo mpupomno-3zanoBigHuii poun Yxpainm» (1992 p.), JlicoBuii koaekc
VYkpainu (1994 p.), konekcu Ykpainu «IIpo vHaapa» (1994 p.), 3akon Ykpainu «IIpo
BUKOPHUCTAHHS s/IEPHOI eHeprii Ta pamiamiiny 6e3nexy» (1995 p.).



VYnpaBiiHHS OXOPOHOIO HABKOJMIIHHOTO CEPEAOBHUIIA MOJSITae y 3/A1MCHEHHI
(GyHKII# TUTaHyBaHHS, TOCHIKEHHS, CTIOCTEPEXEHHS, POTHO3YBAHHS, €KOJIOTTYHOT
EKCIIePTU3H, KOHTPONIIO, 1H(OPMYBaHHS Ta IHIIOI BHUKOHABYO-PO3MOPSAUOL
TISUTBHOCTI 71T OXOPOHH, 30€peeHHs, BIATBOPEHHA Ta  pallilOHAIBHOTO
BUKOPHUCTAHHS MPHUPOJHUX PECYpCiB 1 3abe3meueHHs He0O0XiTHOT AKOCTI )KUTTEBOTO
cepenoBumia. JlepkaBHe KepyBaHHS B Tally3li OXOpPOHH HAaBKOJHUIIHHOTO
cepenoBuiia BukoHye KaGiner MiHicTpiB VYkpaiHu, AepiaBHa aJIMIHICTpallis,
BUKOHABUl KOMITeTH MicueBux Pajg HapogHux nemyTaTiB 1 CIHEI[ialbHO
YIIOBHOBAXXEHI JIEPKABOIO OPTaHU.



Po3zoin I1
Ilpakmuuna poooma Ne 1
Tema: ,,Bnaue oisanvnocmi 1100unu Ha 006K .
Mema: o3navwomumucs i3 3MIHAMU HABKOIUUWIHBO20 Cepedo8UWd, BUKTUKAHUMU
OIANbHICMIO TIOOUHU.
Ilpocpamui numanna: GueuUMU NOUMUBHUU MA HE2AMUSHUU AHMPONOSEHHUU
8NIUB HA HABKOJIUUHE NPUPOOHE cepedosuule.
Mamepianu ma oonaonanna: mabdauyi, Kapmoepagiuni 008IOHUKU, Npe3eHmayii,
MYTbMUMEOIHUL NPUCMPILL.
Xix pooorun
3asoannsa 1. O3naiioMmuTHCch i3 roJ10BHMMHM (pOpMaMM BIUIMBY JIIOAUHU Ha
Oiocepy.

B yMoBax HAyKOBO-TEXHIYHOTO TIPOTPECY 3HAYHO  YCKJIAJTHHWIVCH
B3aEMOBIJTHOCHHH CYCIIUJIBCTBA 3 MPUPOJAOI0. JIomWHAa oOTpuMana MOXKIHBICTh
BIUIMBATH Ha XIJ TPUPOJHUX IMPOIECIB, MIAKOpUIA CHIM NPUPOIH, ToYajia
OTNaHOBYBAaTH Maif’ke BC1 JIOCTYIHI BIJTHOBHI 1 HEBIJHOBHI MPHUPOJHI PECYpPCH, ajie
pa3zoM 3 TUM 3a0pyIHIOBATU 1 PyWHYBAaTH JOBKULJIS.

3a ominkoro BcecBiTHROI opranizaiii oxoponu 370poB's (BOO3), i3 OuibIn
HIK 6 MJIH. BIJOMHUX XIMIYHUX PEYOBUH MPAKTHYHO BUKOPHUCTOBYEThHCS 10 500 THC.
CIONYK; 13 HUX O 40 THC. MAIOTh IIKIJIMB1 JJIsI JTFOJIMHUA BJIACTUBOCTI, a 12 THC. €
TOKCUYHUMHU.

Ho xinms XX B. 3a0pyJHEHHS HABKOJUIIHHOTO CEPEIOBHINA BIJIXOJIAMU,
BUKHUJIaMH, CTIYHUMHU BOJAMU BCIX BHUJIB IPOMUCIOBOTO BUPOOHHUIITBA, CLITHCHKOTO
rocroapcTBa, KOMYHaJIbHOTO TOCIOAApCTBa MICT HaOys10 MI00aIbHOTO XapakTepy i
MOCTaBWJIO JIIOJICTBO HA TPaHb €KOJIOTTYHOT KatacTpodu.

BTpydaHHs qI0QUHU Y IPUPOIHI MPOLECH PI3KO 3pPOCTAE 1 MOKE CIIPUUMHATH
3MIHY PEKUMY I'PYHTOBUX 1 MIJI3EMHUX BOJI Y IIIJIUX PETiOHAX, TOBEPXHEBOTO CTOKY,
CTPYKTYpPH TIDYHTIB, IHTEHCHU(]IKallll0 €pO3IMHUX TMpPOIECIB, AKTUBI3ALIIO
reoXIMIYHUX Ta XIMIYHUX OpOLECIB y atMocdepi, rigpocdepi ta mrochepl, 3MIHU
MIKpPOKJIIMATy  TOIIIO. CyyacHa  JiJIBHICTB,  Hampukiajd,  OYyAIBHUIITBO
TIIPOTEXHIYHUX CHOPY[A, IIaXT, PYAHHUKIB, JIOPIT, CBEPIJIOBHH, BOIOWM, 1amo,
nedopmairisi  cymr  siAepHUMH  BUOyXamu, OYJIIBHHUIITBO TITaHTCHKUX  MICT,
OOBOJHCHHS 1 O3€JCHEHHs ITyCTellb, Ta 1HIIN TOBCSAKACHHI aCIeKTH MisSTbHOCTI
JIFOJIMHY, BXKE€ BUKJIMKAIIA 3HAYH1 BHIMMI 1 TPUXOBaH1 3MiHU JTOBKIJIS.

B ictopuuHoMy TIaHi BUIUISIOTH JIEKUTbKa eTamiB 3MiHM Oiochepu
JIIOJICTBOM, SIK1 YBIHUAJIUCh €KOJOTIYHUMHU KPU3aMH Ta PEBOJIIOIISIMHU, & CaMe:

- BIUTMB JIIOJICTBA Ha 010c(epy K 3BUYAHOTO 010JIOTTYHOTO BHIY;

- HaJIHTCHCHUBHE TOJIOBAHHS 0€3 3MIH €KOCHUCTEM Yy Mepiojl CTAaHOBJICHHS
JIOJICTBA;

- 3MIHM EKOCHCTEM BHACIIJIOK MPOLECIB, M0 BIAOYBAIOTHCA HPUPOAHIM
IIJIIXOM: BUITACaHHS, TOCUJICHHS POCTY TPaB IIUISIXOM BUITATIOBAHHS TOIIIO;

- 1HTeHcHiKallisl BIUIMBY Ha MPUPOJAY IUIAXOM PO30PIOBAHHS TPYHTIB Ta
BUpYOyBaHH4 JICIB;

- ro0aabH1 3MIHH BCIX €KOJIOTTYHUX KOMITOHEHTIB Ol0c(epH B IIIOMY.
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Bnaue ntoounu na diocghpepy 3600umuvcsa 00 4Omupvox 207106HUX POPM

1) 3MiHa CTPYKTYypH 3€MHOi MOBEpXHI (PO30PIOBAaHHS CTEMiB, BUPYOYBaHHS
JiciB, Memopaiis, CTBOPEHHS INTYYHUX BOJOWM Ta IHII 3MIHH PEXUMY
MMOBEPXHEBUX BOJI TOIIO),

2) 3MiHa ckiamy Oiocdepu, KpyroodOiry i1 OamaHCy THX PEYOBHH, SKi ii
CKJIaJ1atoTh (H0OyBaHHS KOPHMCHHMX KOMAJWH, CTBOPEHHS BIJABAIiB, BUKUJU PI3HUX
peUYoBHH y aTMOC(hepy Ta BOIONMHU),

3) 3MiHa EHepPreTUYHOro, 30KpeMa TEIUIOBOro, OajaHCy OKPEeMHUX PETiOHIB
3€MHO1 KYJI1 1 BCI€T TJIaHETH,

4) 3MiHH, SIKI BHOCATHCS y 010TYy (CYKYITHICTh KHBHX OpPraHi3MiB) BHACIIIOK
3HUINEHHS JIEIKUX BHUJIB, pyHHYBaHHS iX NPUPOJHUX MICIb ICHYBAaHHS, CTBOPEHHS
HOBHUX MOPIJ TBAPUH Ta COPTIB POCIIHH, IEPEMIIICHHS X HAa HOBI MICUS ICHYBaHHS
TOIIIO.

Honamms 3aopyonennsn. Knacughikauia 3abpyonens 006kinia

[1i 3a0pyIHEHHSIM HABKOJIUIITHHLOTO CEPEIOBUINA PO3YMIIOTh HAIXOIKEHHS B
61ocdhepy Oynb-sIKUX TBEPAMX, PIIKUX 1 ra30MoIIOHUX PEYOBUH ab0 BUIIB €HEPril
(TennoTH, 3BYKY, PaalOaKTUBHOCTI TOIIO) Y KUIBKOCTSX, IO IIKIJJMBO BIUIMBAIOThH
Ha JIIOJINHY, TBAPUH 1 POCIUHU K O€3MOCEePEIHBO, TaK 1 HEMPSIMUM IILISIXOM.

besnocepenubo  00'ekTamu  3a0pynHeHHs (akuentopamMu  3a0pyIHEHHX
PEYOBHH) € OCHOBHI KOMIIOHEHTH €KOTOIy (MiCIe ICHYBaHHA O10TUYHOTO
YIPYIOBaHHA): ammocghepa, 6ooa, IpyHm.

OnocepenkoBaHUMH 00'eKTaMU 3a0pyHEHHS (3kepTBaMU 3a0py/THEHHS) € CKJIaJI0BI
010TEOLICHO3Y: POCIUHU, MBAPUHU, 2PUOU, MIKDOOP2AHIZMU.

Bmpyuannsa nwounu 6 npupooni npoyecu 6 Oiocghepi, kompe GUKIUKAE
HeOaxcani 0na exocucmem GaHMPONOZEHHI 3MIHU, MOMCHA 32PYnysamu 3a
HACMYNHUMU 8UOAMU 3A0PYOHEHD

- IHrpefieHTHE 3a0pyaHEHHs — 3a0pyIHEHHsS CYKYIHICTIO PEYOBHH,
KUIBKICHO a00 SIKICHO BOPOXKUX IMPUPOJAHUM OloreorieHo3aM (1HIpelleHT — CKJIa10Ba
YacTHHA CKJIAJHOI CIIOIYKH a00 CyMillli);

- MapamMeTpu4He 3a0pyIHEHHS MOB'sI3aHE 31 3MIHOIO SKICHMX TapaMeTpiB
HABKOJIMIITHBLOTO CEPEJOBHINA (MTapaMeTp HABKOJIMIIHBOTO CEPEOBHUINA — OJHA 3
HOT0 BIAaCTHUBOCTEH, HANIPUKJIIAJ, PIBEHB IIIyMYy, pajiallii, OCBITIICHOCTI);

- OlOlIEHOTHYHE 3a0pyIHEHHS TOJISITa€ Y BIUIMBI HAa CKJIAJ Ta CTPYKTYpPY
MOMYJIALIT )KUBUX OPTaHi3MiB;

- CTallaJIbHO-IECTPYKIliiiHEe 3a0pymaHEeHHs (cTaiisi — MICIe ICHYBaHHS
NOMYJSILil, HOECTPyKLisl — pyHHyBaHHS) BHUKJIMKae 3MIHYy JaHamadriB Ta
€KOJIOTIYHUX CUCTEM B MPOIIECi MPUPOTOKOPUCTYBAHHS.

Daxisyi no pizHoMy K1acupikyroms 3a0pyOHeHHsE NPUPOOHO20 cepedosuyd, B
3QJIEKHOCTI BiJl TOTO, IKMH MPUHIMI OEPYTh 32 OCHOBY Kjacudikarlii, 30kpema — 3a
MUNOM NOXOONCEHHS, 3a YACOM 83AEMOOIL 3 O0BKIIAM, 3d CHOCOOOM BNIUBY.

3a npocmoposum nowupenusm (PO3MIPy OXOIUTIOIOUUX TEPUTOPIi)
3a0pyIHEHHS NOJUISIOTh Ha:
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1. JlokanpHi 3a0pyAHEHHsSI XapaKTepHl i1 MICT, 3HAYHHX IPOMHUCIOBUX
HiANPUEMCTB, pallOHIB BUAOOYTKY THUX a00 1HIIMX KOPHCHUX KOMAJIWH, 3HAYHHUX
TBAPWHHUIIBKUX KOMILICKCIB.

2. PerionanibHi 3a0pyTHEHHS OXOIUTIOIOTH 3HAYHI TEPUTOPIT W aKBaTOPii, 110
M1UISITAI0Th BIUTMBY 3HAYHUX MMPOMUCIIOBUX PAHOHIB.

3. I'noGanbHi 3a0pyIHEHHS YaCTIIIe BChOTO BHKJIUKAIOTHCS aTMOC(HEpHUMU
BUKHJIaMH, TOIIUPIOIOTHCS HA BEJMKI BIACTaHI BiJg MICLSI CBOIO BHUHUKHEHHS 1
CTBOPIOIOTh HECTIPUSITIIMBUY BIUIMB Ha KPYITHI PEriOHU, a 1HO/A1 1 HA BCIO TUJIAHETY.

3a cunoro ma xapaxmepom Oii Ha HABKOJIUILHE CEPEIOBUIIE 3a0pyIHEHHS
OyBalOTh:

- oHOBI;

- iMmakTHi (Bix aHri. impakt — yaap; CHHOHIM — 3aJIIOB1);

- MOCTIiTH1 (IEepMaHEHTH1);

- KaTacTpo(1iyHI.

3a Oorcepenamu sunuxHenHs 3a0pyTHEHHS TOIUISIIOTh HA:

- mpoMucioBi (Hanpukiaa, SO,);

- TPAaHCHOPTHI (HaNPUKIaJ, aJibJIET1IA BUXJIOMNIB aBTOTPAHCIIOPTY);

- CUIbCBKOTOCTIOAAPCHKI (HaMpUKIad, MECTUIUIN );

- MOOYTOBI (HANPUKJIA], CAHTETUYHI MUMHUX 3aC001B).

3a munom noxooxceHHA:

1. ®13uuH1 3a0pyTHEHHS — 1€ 3MIHM TEIJIOBUX, CJICKTPUYHHX, paalalliiHuX,
CBITJIOBUX TIOJIIB Y NMPUPOJIHOMY CEPENIOBUII, IITyMH, BiOpallii, rpaBiTalliiiHi CUIIH,
CIIPUYUHEHI JIFOIUHOIO.

2. MexaHniuHi 3a0pyAHEHHS — II€ PI3HI TBEPAl YaCTKH Ta MPEAMETH
(BUKUHYTI SIK HEMPUAATHI, CIIpallbOBaH1, BUIYUYEHI 3 BXKUTKY).

3. XimiyH1 3a0pyIHEHHSI — TBEp/i, Ta30MOqI0H1 W pIaKI PEeYOBUHH, XIMIYHI
€JIEMEHTH ¥ CIOJYKH IITYYHOTO TMOXOJKEHHS, SKI HaaXoAsaTh — Yy Oiocdepy,
MOPYUIYIOUH BCTAHOBIIEHI IPUPOOI0 IPOLIECH KPYTO0OIry peuOBHUH 1 €HEPrii.

4. bionoriuHi 3a0pyAHEHHS — pI3HI OpPraHi3MH, IO 3'ABUJIMCS 3aBISAKH
KUTTENSUIBHOCTI JIFOACTBA — OakTeplojioriuHa 30pos, HOBI Bipycu (30yIHUKH
CHI/ly, xBopoOu JyerioHepiB, €miJieMiid, 1HIIMX XBOPOO, a TaKOX KaracTpodiuHe
PO3MHOKEHHSI POCJIMH 4YM TBApUH, MEPECEIICHUX 3 OJHOTO CEepeIOBUIA B 1HIIE
JOJIMHOIO YM BUMAAKOBO. OCKUIBKY BHUIIE BXKE OyJia JaHa XapaKTePUCTUKA JESIKUX
3a0pyIHIOBAYiB JOBKIJUIS, MU MYCHMO 3YMTUHUTUCSA HA HAMOUIBII XapaKTepHUX IS
HAIIO1 IEPKABU.

3aeoanns 2. Po3riasinyTH OCHOBHI IzKepeJia 3a0py/IHeHb I0BKIJLIA

IDicepena 3abpyonenHs Oyoice pi3HOMAHIMHI: CEPEl HUX HE TUIBKH
IPOMHUCIIOBI TIANPUEMCTBA 1 MAJIMBHO-EHEPIe€TUUHUNA KOMIUIEKC, aje 1 moOyToBi
BIJIXOJIM, BIIXOJM TBAPUHHMIITBA, TPAHCIOPTY, & TAKOXK XIMIYHI PEYOBHHH, SIKI
JIOJIMHA IJIECTIPSIMOBAHO BBOJUTH JO €KOCHUCTEMHU [JIsl 3aXHCTy KOPUCHHUX
IPOJYLIEHTIB 1 KOHCYMEHTIB BiJl LIKIJIHUKIB, XBOPOO 1 Oyp'sHIB.
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Cepeo inepedicnmie 3a6pyoHeHHs — TUCSYl XIMIYHHX CIOJIYK, OCOOJIHMBO
BaYKKI METaJIM Ta OKCHJIM, TOKCUYHI petoBuHH Ta aeposoui. Pi3Hi mkepena BUKUIIB
MOXYTh OyTH OJHAKOBHMH 32 CKJIAJIOM 1 XapaKTepom 3a6pyz[H1010qu PEUOBHH.

Tax ByrJIeBOgHI HAIXOIATH Y aTMoc@epy 1 MpW CHOaTOBaHHI TanuBa, 1 Bif
Ha(TOIEepepOOHOT TPOMHUCIOBOCTI, 1 BiJl Ta30BUI00YBHOI MPOMUCIOBOCTI.

Jlxepena 3a0pyAHIOIOYMX PEUYOBHH PI3HOMAHITHI,TAaKOXX OaraTo4yuceIbH1
BUJIM BIJIXOJIB 1 XapakTep IXHHOTO BIUIMBY Ha KOMIIOHEHTH Oiocdepu. biochepa
3a0pyIHIOETHCSI TBEPJIMMHU BiIXOJAaMH, Ta30BUMU BHUKHAAMHU 1 CTIYHUMU BOJaMHU
METaTypriiHUX, METaJIO00pOOHUX 1 MaIIMHOOYIIBHUX 3aBOIB. Bennue3Hoi mkoau
3aBAAIOTh BOJSIHUM pecypcaM CTIYHI BOJAM UEIIOJI03HO-TMANepoBOi, XapyoBoi,
epeBo0OpOOHO1, HAQTOXIMIYHOT TPOMHUCTIOBOCTI.

P03BUTOK aBTOMOOUIBHOTO TPAaHCHOPTY MPHU3BIB /10 3a0pyAHEHHS aTMOchepu
MICT 1 TPAHCIOPTHUX KOMYHIKAIlil BaXKMMH METalaMH 1 TOKCHYHHMH
BYIJIEBOJHSMH, a TIIOCTIHHE 3pOCTaHHSI MaclTabdlB MOPCHBKMX IE€PEBE3ECHb
BUKJIMKAJIO Mailke TMOBCIOJHE 3a0pyAHEHHS MOpIB 1 OKeaHiB HadTow 1
HadTompoykTaMu. MacoBe 3acTOCyBaHHSI MIHEpaJIbHUX JTOOPUB 1 XIMIYHUX 3aC001B
3aXHUCTy POCIWH MPU3BEIO 0 NOSIBU OTPYTOXIMIKATIB B arMmocgepli, IpyHTax 1
MPUPOJHUX BOJAX, 3a0pYJHEHHIO OI0F€HHUMH €JIEMEHTaMH BOJOWM, BOJIOTOKIB 1
CUTBCHKOTOCIIOAAPCHKOT MPOAYKITT (HITpaTH, IIECTHIIUAN TOIIIO).

[Tpu ripchkux po3poOKax Ha MOBEPXHIO 3€MJII BUTATAIOTHCSA MIJIbHOHU TOHH
PI3HOMaHITHMX, Halvacrtime (ITOTOKCUYHUX TIPCHKUX TOPiJ, IO YTBOPIOIOTh
TEPUKOHHU 1 BIJBaNM, 10 NWIATH 1 TOpATh . B mporeci ekcruryaTari XiMI4HUX
3aBOJIIB 1 TEIUIOBUX EJIEKTPOCTAHIIIM TaK0X YTBOPIOIOTHCS BEIMYE3H1 KiJTBKOCTI
TBEPJUX BIAXOJIB (HEAOTapoK, MIJAKH, 304 1 T.I.), MO CKIAAYIOTHCS Ha BEIMKHUX
IJIOIIAX, BUMHSIOUM HETaTUBHMUM BIUIMB Ha arMmoc(depy, MOBEpXHEBl 1 MII3EMHI
BOJIY, IPYHTOBHIA TOKPOB (ITWJIyBaHHS, BUAUICHHS Ta3iB TOIIO).

Tabmus 1.

Jlxepena BUKUIIB TOBKIJUIS
‘ ["amy3p IpOMHUCIOBOCTI H Bug Bukunais H HIximmuBicTs ‘
ByrinbHa, Buxuau, sxi MicTATh 9acTKH||MOXyTh MOpyLIyBaTH MIPUPO/IHI
MeTanoo0poOHa, MICKy, TOpPOAM Ta 1HII||€KOCUCTEMM,  CaHITapHUH  pEXuM,

rnamnepoBa MEXaHIYH1 JOMIIIKH 3aMyJIIOBaTH JIHO Ta Oeper

MamunoOyaiBai - 3aBonu,|Bukuan, 1mo yTBOpIOOTHCH||JOBKULIS — 3a0pYIHIOETBCS  COJSIMU

MIIPUEMCTBA  XIMIYHOI|[BHACIIOK HEWTpamizalii Ta|BamKuX METAJIIB, iaHigaMH,
MIPOMHCIIOBOCTI OYMINEHHS CTIYHUX BOJI KHCJIOTaMH, TOKCHYHHUMH OpPTaHiYHUMH
Ta HEOPTaHIYHUMHU CIOJTyKaMHU
Pyno36arauenss, 3a0pynHeHHs, SKi MICTATh|[3a0pyIHEHHS JOBKULIS  HaJMIpPHOIO
ByTJIe30araueHHsI, MIKPO- Ta MAaKPOCJIIEMEHTH  ||[KUIBKICTIO MIKpO- Ta MaKpOCJIEMEHTIB, B
HIKIpSHI 3aBO/IH OKpEMUX BUIAIKaX 30yIHUKaMH
3aXBOPIOBaHb; (IIKIPsHI 3aBOJM)
CrnupToBi, LYKpOBL,||3a0pyqHEHHS, $KI MICTATh|3a0pyIHEHHSI JOBKULIS OpraHIiuHUMU
KpOXMaJlo-NaTo4Hi Ta|lopra”iyHi CTIOJIYKH|[CTIOJIYKaMH, $IKI JIETKO 3arHUBAalOTh,
1HIII1 3aBOJIU POCIIMHHOTO Ta TBapHHHOIO|MOXYTb BHUKJIMKATH 1H(peKIiiHI

ITOXO?KCHH A 3aXBOPIOBAHHSA
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Onny 3 BHanux xuacugikayii 3aopyoHenns 3anponouysae P. Ilipcon. Bona
BKAIOUAE MUN 3A0PYOHEHHS, 1020 0xcepeno, HACAOKU ma 3acoou Kommpouaro. 3a
[IUMU O3HAKaMU BUAUISIOTCA HACMYNHI munu 3a6pyon068ayis, a caMe:

- CTIYHI BOJM Ta IHIIN HCYUCTOTH, K1 IOTJIMHAIOTH KHUCCHB;

- HoCli iH(]eKITi;

- PEYOBUHH, SIKI IPEACTABISIOTH OKUBHY LIHHICTH JJIs1 POCIIUH;
- OpraHiyH1 KMCJIOTH Ta COJi;

- TBEPAUM CTIK;

- paJll0aKTUBHI PCUOBUHH.

[IpuiiHsITO  PO3PI3HATH  AHTPONOTCHHI  3a0pyJHIOBadl, SKI  MOXYTh
pyHHYBaTUCh O10JOTIYHUMHM IPOIECaMM Ta Ti, IO HE MIIAAIOThCS PYyHHYBaHHIO.
[lepmi HAAXOAATH A0 MPUPOJHUX KPYrooOIriB PEYOBHH 1 TOMY HIBHJKO 3HUKAIOTh
a00 MIA0ThCA PYWHYBaHHIO 010JIOTIYHUMHM areHTaMmu. J[pyri He BKIIOYAIOTHCS 10
MPUPOJHUX KPYrooOiriB peyoBHH, a TOMY PYHHYIOThCA OpraHI3MaMHu Yy XapyOBHUX
JAHITIOTaXx.

3abpyonenns 006K noodiidiomes HA NPUPOOHI, SKI BUKIMKAHI SKUMH-
HeOyb MNPUPOJHMMH, YACTO KaTaCTpO(IUHMMH, MPUYMHAMH (BUBEPIKEHHS
BYJIKaHIB, CEJIEBI MOTOKH TOWIO), 1 aHmMpOno2eHHui, sIKI BUHUKAIOTh y PE3yJbTarTi
ISUTBHOCTI JIFOTUHH.

o ocnosHux anmponozenHux 3a0pyOHI08a4i8 O0BKINIA HANEHCAMD.

-pE€UYOBUHH, 1110 BUKUIAIOTHCS MPOMUCIOBUMH ITiIIIPUEMCTBAMH;

- HadTa Ta HAPTONIPOTYKTH;

- IECTULIU]IN;

- MiHepaJibH1 JOOPUBA;

- IIyMH B1J] BUPOOHULITB, TPAHCIIOPTY;

- 10HI3yI04€ BUIIPOMIHIOBAHHS;

- BiOpauii;

- CBITJIO-TETJIOB1 BILJIUBH.

Haiinowupeniwiumu wkionusumu 2azosumu 3a0pyoHI08auamu €:

- okcuu cynbdypy (cipku) — SOz, SO3;

- cipkoBozenb (H2S);

- cipkoByraenpb (CSy);

- okcuu HiTporeny (azory) — NOy;

- OeH3(a)mipeH;

- aMlaK;

- CTIOJYKH XJIOPY;

- criostyku (ropy;

- CIPKOBOJICHB;

- BYIJIEBO/IHI;

- CHHTETUYHI TOBEpXHEBO-akTUBHI peuoBuHu (CIIAP);

- Ba)KK1 METaJju;

- okcuau kapoony (Byriero) — CO, COa.

Ceped meepoux uacmox npoOMUCIO8UX OUMIB HAUNOWUPEHIWLL!

- YAaCTKH BYT1JUIS;



14

- 30714,

- cynbaru;

- cynbdiau MeTamiB (3a1i3a, CBUHITIO, Miji, IIMHKY TOIIO);
- XJIOpUIH;

- CTIOJTYKH KaJIbIliio;

- CTIOJIYKH HATpilo;

- cnostyku ocdopy;

- Tap¥ OCHOBHHX KHUCJIOT;

- eHoOMM.

3aeéoanna 3. HaBecTm BJAaCHIi NPUKJIAAM I10A0 OCHOBHHUX TEXHOT€HHMX
3a0pyaHIOBaYviB JOBKIILIA.

IIuTaHHs AJ CAMOKOHTPOJIIO:

1. Ha3BiTh OCHOBHI BIUIMBH JIOJIMHU Ha Oiocdepy.

2. Slka KUIBKICTH 13 BIIOMHUX XIMIYHHMX crnoiyk (3a ganumu BOO3) €
WKIOUGO0 TS IIOJIMHY, a KA — MOKCUUHOIO?

3. OnumiTh BIUIMB JISUTBHOCTI JIIOAVMHU HA PEXKHUM TPYHTOBHX 1 MIA3EMHUX
BO/I.

4. Ha3BiTh eranu 3MiHU Olocdepu, CIPUYNHEH] €KOJIOTTYHUMH KPU3aMH Ta
PEBOJIIOIISIMH.,

5. OnuiiiTe Y40TUPH TOJOBHI (HOPMH BIUIMBY JIIOJIMHU Ha Olocdepy.

6. Illo po3ymitoTh miag TMOHATTAM ,3a0pYJHEHHS HABKOJHIIHBOTO
cepenoBuima’?

7. Ha3BiTh BUiM 3a0py/IHEHb, BUKIMKAHI aHTPOIIOT€HHOO A1SUIbHICTIO.

8. Sk kmacudikyroTh 3a0pyIHEHHS HAaBKOJMIIHBOIO CEpEelOBUIIA 3a
IIPOCTOPOBHUM MOIIUPEHHIM?

9. Sk xnacudikyroTh 3a0py/THEHHSI HABKOJIMIIIHBOT'O CEPEAOBHILA 32 CHIIOIO
Ta XapakTepoM Jii?

10. Sk xknacudikyroTh 3a0pyAHEHHS] HABKOJHUIITHHOTO CEPEIOBUIIA 3a TUTIOM
[IOXOKEHHS ?

11. Ha3BiTh HalimOMmIMpPEHIIII MIK1JIUBI Ta30B1 3a0pyIHIOBAYI.
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Ilpakmuuna poooma Ne 2

Tema: ,,Buguenna anmpono2eHHUX nopyuieHsv [pyHmie”.
Mema: ecmanosumu cman nopyuieHsb IPYHmMy y npoyeci 20Cno0apcokoi OisibHOCHII
JIHOOUHUL.
Ilpocpamni numannsa: enius ypobawuizayii Ha 6IACMUBOCMI 2PYHMIB, Micpayisl
NONIOMAHMIB XaApYyo8UMU JIAHYI02AMU, B6NIUE MIHEpANlbHUX 000pu8 Ha AKICMb
NPOOYKMIG XAPUyBaAHHSI.
Mamepianu ma oéaadunanuna: kapma (niam, cxema) Mmicyesocmi, 3ANUCHUK,
onigeysb, mecm iHOuKamop abo nopmamusHuil sumiprosay pH.

Xin podorn

AHTpPONOreHHUM BIUIMB HAa TIPYHT Jenail IMOCHIIOEThCS, 30KpeMa W Ha
TEPUTOPIi MICT, J€ CKOHIIEHTpPOBaHAa OUIBIIICTh HacedaeHHs. llommpeHHs TeMiIiB
ypOaHizallii 3 ypaxyBaHHSM 3arajbHOI 1HAyCTpiaiizaiii, 1opa3 I1HTCHCHBHIIIE
BIJTMBAIOTh HA BJIACTUBOCTI IPYHTIB Yepe3 3areuaTyBaHHs, PO3KOIKH, 3a0pyTHEHHS
M yTUmi3aIio pi3HUX BIAXOJIB. TakKMM YMHOM, Y PE3yNbTaTl MISUIBHOCTI JIOJUHU Y
IPYHTI B 3HAYHINA KUIBKOCTI HAKOMUYYIOTHCS PI3HOMAHITHI XIMIYHI €JIEMEHTH Ta iX
CITOJTYKH (4acTO MIKIAJIMBI), IO MPU3BOAATE J0 HOTO Jerpasaltii.

Oco0nuBO aKTMBHO LEH Mpolec BIIOYBA€TbCS B paiioOHaX 13 3HAYHOIO
KOHLIEHTPALI€0 MPOMUCIIOBUX MIANPUEMCTB Ta TPAHCIIOPTHHUX 3aC001B.

Bukuam mpoMHCIIOBUX MiIMPHEMCTB PO3CIIOIOTHCS HAa 3HAYHUX ILIOMIAX 1
MOTPAIUISIIOYM B IPYHT 3[aTHI CTBOPIOBATH HOBI XIMIYHI CHOJNYKU. B pesynbrari
PI3HOMAHITHHX MITPAIliIiHUX MPOLECIB 11 PEYOBUHU NOTPAIUISAIOTH B OpraHi3Mm
JToAUHY (TPYHT - POCIMHY — JIOAWHA, TPYHT — BOJA — JIFOJWHA, IPYHT — POCJIUHU —
TBApWHU — JIFOJIMHA Ta 1HII).

3 IPOMHUCIIOBUMU BIIXOJAMH JIO ITPYHTY MOTPAIUIAIOTH PI3HOMAHITHI Ba)Ki
MeTanu (3ai30, Mib, CBHHEIlb, IIMHK TOIIO) Ta 1HII XIMi4HI 3a0pyIHEHHS, Y
BUIUISI OPraHiuHMX Ta HEOPraHiYHMX CIONYK. [PyHT Ma€ 3JaTHICTh HAKOIIMYYBATHU
TaKOXX paJll0aKTUBHI €JICMEHTH cepejl IKMX HarOUIbII HeOS3MeUHUMU € CTPOHIii-90
Ta 1me3iii-137. Bei mi pedyoBHMHU BKIIIOYAOTHCS B XapyoBl JIAHIIOTH 1, B pasi
HAJMIPHOI iX KUTBKOCTI, BPAXalOTh KUBI OpPraHi3MHU.

CroctepiraeTbess MOJANbIIE 3aKUCHEHHS TPYHTIB, 3MEHIICHHS PyXOMOTO
dbochopy Ta 0OMIHHOTO Kaiito. 3MEHIIEHHS IO 3POIICHHS, TOTAaHUI TEeXHIYHUI
CTaH 3pOIIYBaJbHUX 1 OCYIIYBaJIbHUX CHCTEM, 3HAYHI IUIONIl MIiATOIUICHUX Ta
KACIMX BHACHIJIOK HAIMIPHOTO 3pOIICHHS 3€Mellb Ta 3apOCIuX YarapHUKaMH
OCYIICHMX 3eMeJib Ta 1H., MPU3BEJIM JI0 3HWKEHHS 3arajibHOI BPOXKAMHOCTI
CUIBCBKOTOCTIONAPCHKUX KYJIBTYp 100 ii mpoekTtHoro piBHga Ha 30-40 % Ha
3pomieHux Ta Ha 15-37 % Ha ocylmeHux 3eMiIsX.

[Iporpecyroue moripiieHHs SKICHOTO CTaHy 3€Melb, 3HIKCHHSI POJIOYOCTI
IPYHTIB CTBOPIOIOTh PEabHY 3arpo3y KpPU3U BHPOOHUIITBA CLILCHKOTOCTIONAPCHKOT
IOPOAYKIT 1 0COOIUBO €KOJOTIYHO Oe3MeYHUX MPOAYKTIB XapuyBaHHsA. Buxia 3
TAKOTO0 KPU30BOTO CTAHOBUIINA MOXKJIUBHH JIMIIIE 32 YMOBH 3/IIHCHEHHS KOMIUIEKCY
HEBIJKJIAJHUX 3aXOMIB WIOJ0 CTPYKTYpHOI mepeOynoBH 3eMIJIEKOPHCTYBaHHS,
OXOpPOHM 3€MeJb, HacaMIlepe]l Y CUIbCbKOMY TOCIIOAApCTBI, HA OCHOBI BUBaXEHOI
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Mporpamu JiH, sika onupanacs 0 Ha y3araJlbHeHI Pe3yJIbTaTh HAYKOBUX JOCTIKCHb
y raiy3si arpoximii, IpyHTO3HAaBCTBa, EKOHOMIKH, €KOJIOT11, MpaBa TOIIO.

Takuit miaXig copusaTME PO3B’SI3aHHIO MTPOOBOJIBYOT TPOOIEMHU, 3HAYHOMY
301IBIIEHHIO 00CSTIB BUPOOHUIITBA CLIHCHKOTOCIOAAPCHKOI MPOAYKIIi, cTabimi3aril
€KOHOMIKH # TTOIMIIICHHIO CTaHy HABKOJIUIITHBOTO MIPUPOTHOTO CEPEOBHIIIA.

Y 3B’S3Ky 3 MIUPOKHM 3aCTOCYBaHHSM B CLIBCHKOTOCIOIAPCHKOMY
BUPOOHUIITBI a30THUX XIMIYHUX JOOpPUB, a OCOOJMBO B YMOBaX HEIOCTAaTHHOI
KUIBKOCTI B TIPYHTI IHIIUX CKJIQJOBUX YACTUH PAIllOHy KUBJICHHS POCIUH
(bocdhopui Ta KamiitHi g0OpuBa), B MNPOAYKTaX XapuyyBaHHS HaJAMIPHO
HAKOTIMYYIOTHCSI COJII a30THOT Ta a30THCTOI KHCIIOT, SIKi HETaTUBHO BIUTMBAIOTH HA
SKICTh MPOJYKTIB XapuyBaHHS Ta IIKIIJIMBO JIIOTh HA OPTaHi3M JIIOIMHH.

3asoanna 1. OnpamoBatu nani Tada. 2. IlpoBectu aHadi3 pi3HUX THHIB
IPYHTIB Ta BKa3aTH iX rocnofapcbke 3HayeHHs1. 3anoBHUTH rpadu 5 i 6 Tad..2.

Tabmurs 2
KopoTka xapakTepucTuKa IesIKuX OCHOBHUX THIIIB IPYHTIB
Tun I'pyHTOyTBO- 3aranbpHa XapakTepHi Pocimun- | [IpusHaueHHs
TPYHTY proBasibHA XapaKTEePUCTHKA nporecu HICTb TPYHTY
nopoja
JliTHE OCymIeHHs i
3MMOBE
Jlecnta MpoMep3aH, Peakuis
YopHo3eMH [1€COBHIHI CIPUSATINBUN .
. o HeHTpajbHa
CYTJTUHKHU T1IpOTepMIYHHUN
pexuM (BOAHUH 1
TeMIepaTypHUi)
Cononmi [3acosieHa [IpurHiyena Haxonmuenns
rnopoJja, CTEeInoBa coJieit
HasBHICTb POCITUHHICTb, 1€ pll 10-11
O0OMIHHOTO 3aCOJIeH1 OpoIn
Hatpito B [TIK |65M3bK0 TAX0a5Th
110 TIOBEPXHI
Cononuaki [3acosieHa Hakonuuenss coneiiManorymycHi,
OpOJIa, IHKOJIM 32 PaXyHOK HU3bKa
Mae 3amax BUIIAPOBYBAaHHS POJIFOUICTh
CIPKOBOJIHIO BOJIOTH

3aeoanna 2. BuOpatm AinsiHKy MicueBocTi (mo0JmM3y Micusi NpPOKUBaHHS,
HABYAJIBHOIO 3aKJjaay, B 30HI Biagnmouumsky). IIpoananizdyBatu rpynu
AHTPONOIreHHUX TMOpPYUIeHb TIPYHTY, KOPUCTYIOUYNCh XapPaKTePHUCTHKOIO
NopylieHb, NOJXAHUX Yy TadJI. 3.

s koxHOT 0OpaHoi Bamu jgociimkyBaHOT NUISHKA BU3HAYUTU HASBHICTD
NOPYIIEHb Ta 3pOOUTH JETaIbHUI OMUC 3a KOXHOIO TPYIOI0 MOPYIIEHb. 3pOOUTH
BHCHOBOK I0JIO CTaHy I'PYHTY Ha KOHIM ninsiHul. Pe3ynpTaTu 3anectu y Tabdmn.4.
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Tabmuns 3
['pynu nopymieHp Bnu nopymeHHs
Cinbepkorocniogapebki | [lepekpruBaHHS IPYHTOBOTO OKPHUBY (UUM)
Jlicorocrogapchki Epo3ist rpyHTIB (BiTpOBa, BOAHA)
[Ipomucios: Mexaniune nopymeHHs (yUIiibHEHHs Iepe3BOJIOKECHHS,
BHCYIITYBaHH ), 3aCMIYyBaHHs, MTOKEXK1 TOIIIO.
byiBeIbHI 3a0pynHEHHS TPYHTIB (3aCOJICHHs, 3aKHCHCHHs, 3a0pyIHCHHS
HaTOMPOAYKTAMH, no0pHUBaMH, BAKKHUMU MeTajaMu,
PagIOHYKIIIIAMU TOIIIO)
TpancnoptHi [lepexprBaHHs W YIIUTbHEHHS TPYHTOBOTO MIApy
Pekpearriiini YuiinbHeHHs, 3aCMIYeHHS, IPOTeHH1 MOPYIISHHS
Ta6nuis 4
HasiBHICTH OpyII€Hb IPYHTIB HA TEPUTOPIT MiCTa
(cenuina, paiioHy TOIIO)
Hasga ['pynu nopyuieHp 3aranbHUN BUCHOBOK

tepuropii Ta| Cinbebkoro- | [Ipomucino- | Byxnise- | Tpanc- | Pekpea- | mopo crany rpyHris Ha

Ne ningaku CIIO/IaPChKI

Bi JIBbHI noptHi | IHHI IIISTHII

Ne 1

Ne2

Ne3

3asoanns 3. 3a NI1aHOM ONUCY MOPYIIEHb, OJAHOMY Yy Ta0J1. 5 3AilCHUTH oMuUC
NOpYylIeHb 32 KOKHOIO0 rpynor. Pe3yjabTaTrn anasi3y 3anectu y Tada. 6.

Tabmanis 5
Il;tan onucy nopyiieHb

XapakTepucTuka
MOpPYILIEHb

Onuc nopyuieHb

[1noma MOIIHNPECHHA

q)opMa I[i.]'ISIHKI/I, JAOBJKHWHA, IIMPUHA, 3arajibHa IJionia

O3HaKH BUSBICHHS MOpYyucHb Bkazaru Y HOMY BUABJIAIOTHCA NIOPYIICHHA

Crazis nopyuieHb

[ToyaTtkoBa, po3BUHYyTA TOLIO.

[0 CTaJIX IPUUUHOIO
MOPYILIECHb

By aHTponoreHHUX BIUIMBIB, | Bkazatu BUI BUIHBY

XapakTtep BILUIUBY

[HTEHCHBHICTB - HU3bKa, CEPEIHS, BUCOKA, Ty’KE BHCOKA;
TpuBainicts, nepioAMYHICTH

Brums Ha npupoaHUii
KOMILIEKC

Bkazatn Y 4OMY BUABJIAETHCS BIIJINB

['pyna nopyiiess

3a3HauTe TUIH MOPYIIECHb

a00 3HMKEHHSI BIUIUBY

MOXIIHBI NUISIXU YCYHEHHS 3po0iTh CBOT MPOMO3UILIiT
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Tabnu1s.6
Omnuc mopynieHb IPYHTY 3a TPYIMaMH Ha TOCIIDKYBaHINA JJISTHIT
XapakTepucTuka i ['pynu nopymenn
OINC MOPYIICHb [Ipomu- | bynise- Tpanc- | Pekpea- | CimbchbKOro- T
CJIOB1 JIbHI1 MOPTHI jaghzesel CIIOJAPCHKI

[ 1101112 MOMMpEeHHs
(I'Tmomma 1 popma
ITJISTHKH )

O3HaKy BUSBJICHHS
NOpylIeHb  (BKazaTu Y|
YOMY BUSIBIISIETHCS])

Crais mopyuieHHs

(TouaTKOBa, pO3BUHYTA
TOIIIO)

Bug anTponioreHHUX

BIUIHBIB, 10 cTanu

PUYUHOIO MOPYIIICHb

(BKa3aTH BUN)

XapakTep BILUIUBY
(Inmencuenicmo - HA3BKA,
CepelIHs, BUCOKA, TYXKE
BUCOKA; MpPUBALICMY,

nepioouyrnicmn)
3arajbHUil BUIUB HA

[PUPOJHUN KOMIUIEKC (Y
4qoMYy BI/IHBHH€TBCH)
[Tpomo3wuitii Mmoo NUIAxiB
YCYHEHHS

3asoanna 4. BU3HAYNTH KHUCJIOTHICTH TPYHTY HA JOCHIKYBaHiil JiastHIi
(cTymiHb KHCJOTHOCTI a00 JIy:KHOCTI IPpYHTY y 3HavyeHHsix pH) 3a nomomoror
TeCT iIHAUKATOPIB 200 MOPTATUBHOIO BUMiproBaya pH.

3aeoannsa 5. IlpoBecTH MiCYMKH [I0CJTiIKeHb i 3pOOMTH BHCHOBKH 1010
CTYIICHS AHTPOIOT€HHOI'0 320Py/IHEHHS I'PYHTIB HA 00CTEe:KyBaHUX TEPUTOPIsIX.
HHoxatu mnpomo3uuii, sIKi CHPUATHMYTH 00JaH YACTKOBOMY BHPIIICHHIO
npoodJieMu.

IIuTaHHA 18 CAMOKOHTPOJIIO:

1. Bigomo, mo y crenax BiAOyBaeTbCcs JAerpajaaiis HAWIIHHIIIOTO
YOPHO3E€MHOTI'0 I'PYHTY. UM MOKHA MPU3YNUHUTH LEH npouec?

2. Ha3BiTh migmpueMcTBa BaIlOTO PETIOHY, AKi, COPUYMHIOIOTH HAWOLIbIIE
3a0pyIHEHHS IPYHTY.

3. Yomy HaBiTh mpu cjaabKOMy 3acoOJIeHHI TPYHTIB Ha0arato 3HUKYETHCS
BpPOKaNHICTh CLIILCHKOTOCIIOAAPCHKUX KYJIBTYP?

4. SIki KOpHUCHI KONMaJdWMHU BUAOOYBaIOTh y BAIIOMY PETiOHI, AK 11 MPOLECH
BJIMBAIOTH HAa CTaH JOBKLLIA?




19

5. IopiBHsiiTe KmiMaTUyH1 1 JaHAMA(THI YUHHUKH, 110 TPHUCKOPIOIOTH abo
raJibMyIOTh BOJIHY €pO31I0 IPYHTY.

6. Uu MOKHA MPU3YNUHHUTH MPOLIEC AeTpaallii YOpHO3EeMiB?

7. Ha3BiTh Biiomi Bam 3axonu momo pexynbTuBalii 3eMeib, SKi 3a3HaIU 3MiH
y CTPYKTypl penbedy, €KONOriYHOMY CTaHI IPYHTIB 1 MAaTEPUHCHKHX MOPIJT Ta y
T1POJIOTTYHOMY pexuMi BHACIIIJIOK MIPOBEJICHHS TpHUYO0I00YBHUX,
r'€0JIOTOPO3BIYyBAILHUX, OYIIBEILHUX Ta 1HIIUX POOIT.

8. SIki TMM TPYHTIB MepeBa)kaloTh y Bamiomy perioHi? Illo moxxHa ckazatu
po iX poarodicTh?

9. HaBeniTh npuKiIaau ONMyCTEIIOBAHHS, Jerpadallii IPyHTIB, 3HUIIIEHHS JIICIB
Ha OKpEMHUX KOHTUHEHTAX, 1110 MPU3BEIH 10 HE3BOPOTHUX HACIIIKIB.

Ilpakmuuna poooma Ne 3
Tema: ,,Boona epo3sia axk ocnoeénuil exono02iuHuil 6uo oezpaoauii
[PYHM 08020 NOKPUBY” .
Mema: suguumu npuyUHU BUHUKHEHHS [ PO36UMK) 0CepeOKia JNIHIHOI epo3ii.
Ilpocpamni numanna: nomenyiiina Hebesnexka eposii, Klacugixayis cxunié 3a ix
KpYmicmio ma epo3itiHolo Hebe3neKko, pyulitiHa cuia 800HOI epo3ii.
Mamepianu ma obaadnannsa: mabauyi, 008IOHUKO8A Nimepamypa, npe3eHmayii,
MYToMUMEOIUHUL NPUCMPILL.
Xix podorun
3aeoannal. BUBYUTH nepeyMOBH BUHUKHEHHS BOJIHOI epo3il.

VY rocnomapcbkuit 00ir BKIOYEHO 92% TepuTopii YKpainu, puuis TpH
poMy CcTaHoOBUTH 57%. Posopanicte B VYkpaini Buima, HiXK y Oyab sKii
BHCOKOPO3BUHYTIH KpaiHi. Bennuesna KijgbKiCTh MANPUEMCTB, TYCTa Mepexa J0pir,
rigporpadiuHi Mepexi, 4acTo HEpiBHUHM penbed, 3JIMBOBUN XapakKTep OMAajiB,
Hu3bKa JcUCTICTh (14,3%) mpu3BOASTH 10 PO3BUTKY €po3ii, sika BXKE 3apa3 Ji€ i
3aBja€ KoM Ha 19 MIIH.Ta, 1110 CTAHOBUTH OLTbIIE TIOJIOBUHU PULIT Y KpaiHu.

BoiHa epo3is BUHUKAE 11 Yac 3JIMBOBUX OMAiB Ta CHirotaHeHHs. [loyaTox
3MHUBAHHS 3HAYHOIO MIPOIO 3aJIeKUTh BiJI MEXAHIYHOTO CKJIAAy I'PYHTY, KPYTOCTI
cxuny, (Gopmum Ta noexkuHM cxuiay (puc. 1). IloreHimiiiHy HeOe3NeKy BHUSBY
€pO31iTHUX MPOIIECIB MOKHA BUPAZUTH TAKUM EMITIPUYHUM PIBHSHHSAM:

IMHE =f (K -P-I' -I', -, ‘T,)

ne [THE —nioTeHIiitHa HeOe3neKa eposii';
K — xiiMaTtuuHi yMOBU;

P — ymoBu penbedy;

I"— TeoJoriuHI YMOBH;

I, — IpyHTOBI1 YMOBUY;

I, — IpyHTO3aXMCHa POJb POCIUHHOCTI;

I's— Tocnogapcbke BUKOPUCTAHHS 3€MIII.
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Puc. 1. Cxematnunuii mepepi3 CXuiy Ta Horo Mop(oaoriuHi MOKa3HUKU
(M.K. Illukona, 1989):
A — 20pu30oHmManbHa JiHist CXUNLY;
H — anubuna 6asucy eposii;
C — - dosorcuna cxumy,
a — cepeoHs Kpymicmo CXUTY.

Tabmuus 7
Knacudikariist cXuiiB 3a KpyTIiCTIO

Hasga cxmty KpyricTs cxuiny, a Cxwu, 1=tga=H/A
Cia0oronoruit 1-3 0,018-0,052
[Tomoruii 4-5 0,070 - 0,088
Cnabonoxminii 6-7 0,105-0,123
[Moxunui 8-10 0.140-0,176
CHIBHOIIOX ITHHA 11-15 0,194-0,268
KpyTuit 16 - 20 0,287-0,364
Hyxe xpyTuit 20 -40 0,364-0,839

OO6puBuCTHIt 40 0,839

BenuuuHa mapy 3MUTOrO rpyHTY CTAHOBUTHME:
m-V? i
h3M =
2-Q
Macy Boau BU3HA4aeMO 32 HACTYITHOIO (POPMYJIOIO:

m =F -h, -p

ne F — noma Bomo36opy, M2, ska I0piBHIOE:
F=Il-d
TyT L — TOBXHHA JiHIT TPYHTOBOI €po3ii, M;
d — ekcrmo3uIlist epo0BaHOT ILIOIIII.
hon — KimbKiCTh omafiB 3a 100y, h,, = 0,004 M/n06 (ycepeaHeHe 3HAYCHHS
JUIS TIBJIHS YKpaiHm),
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p — WinbHicT Boau, p = 1000 kr/m3;
Q — pyitHiBHa cuiia Boau, KH;

Q=m-g

1€ § — IPUCKOPEHHS BUTBHOTO MajliHHS, § = 9,8 M/C.

Jlomyctrmi (HEpO3MHBAIOYi) MIBUAKOCTI BOAM 3aJIEKHO BiJl THUIY IPYHTY Ta
BHPOIIYBaHHS CUTBCHKOTOCIIOIAPCHKOT KyJIBTYpH HaBeICHI B Ta0J1.8.

Ta0Omursg 8
[Toka3HUKH, 1[0 BU3HAYAIOTH HEPO3ZMUBHY IIBUIKICTH BOJH, M/C
PocnuHHICTB (KyIbTYpH)
[Ipocanni |3epHOBI OpHopiyHl  TpaBH|Oaratopivi
Tun rpyHTy (abo  Bxe|(mpu Ta 3€pHOBI IIPH|TpaBU
JIOYUH SIp) |3BUYANHOMY |TUIOITUHHOMY
00poOITKy |[00OpOOITKY IPYHTY
TPYHTY)
Cymimanuit 0,14 0,18 0,22 0,30
Jlerko-cyrTMHKOBUI Ha 0,16 0,20 0,24 0,35
neci
CepeaHbo-CyrIMHKOBUM 0,18 0,24 0,28 0,40
Baxkko-cyrnmmHKoBuUi 0,20 0,28 0,32 0,50

3aJie’kHO Bij BIUIMBY Ha TPYHT BOJHM, IO CTIKA€, PO3PI3HSAIOTH JIBA IMiITUIIN
BOAHOI €po3ii: 3MUBAaHHA IPYHTYy — IUIOIIMHHA €pO3is, Misl SKOi BHUSABISETHCS
MOCTYIIOBUM, Bi3yaJIbHO HEMOMITHUM, OUIBII-MEHII PIBHOMIPHUM BHIAJICHHSM 3
MOBEPXHI CXUJy T'PYHTOBUX YAaCTUHOK ]I JI€I0 TMOTOKIB BOJW; Ta PO3MUBAHHS
IPYHTY — JIiHIAHA €po3is, IpH sIKIA B1IOYBAEThCS KOHLUEHTPYBAHHS CTIYHUX BOJ Ta
pYWHYBaHHS TPYHTY Y BEpTHUKAJILHOMY HAMPSIMKY.

B pesynmbraTi po3MHBaHHS TOBEpPXHI BHUHUKA€ BHMHBHHA, SKa TMPH
MO1aJIBIIIOMY HAJXO/KEHH] BOJIM IEPETBOPIOETHCS HA SIP.

3aeoannsn 2. Po3poOoutu 3ax0aM MO0 3HEUIKOMKEHHsI 200 momnepeaKeHHs!
HIKIJJIMBOT0 BIUIMBY BOJHOI €poO3ii HA 3eMeJbHMX MAaCHBaxX rocrnoaapcrsa, jae
NMPOXOAUJIH BUPOOHMYY NMPAKTUKY (ArPOTEXHIYHi, TepacyBaHHs, TiAPOTEeXHIYHI
TOMIO).

1. Cxunu kpyTictio A0 10° ( cmabonosiori, MoJori, c1aboMmOXuIl, MOXHUII1):

- 00pOOITOK TPYHTY BIIONIEPEK CXUITY;

- 3aCTOCYBaHHS BOJO3aTPUMYIOUUX TPHHOMIB OOpOOITKYy TIpyHTY -
nepepuBvacTe OOPO3HYyBaHUS, TyHKYBAaHHS, KPOTYBAHHS;

- IOCTYTOBE MOTJIMOJIEHHS OPHOTO IIapy 3 BHECEHHSIM JI00PHUB;




22

- 3aCTOCYBaHHs O€3MOJHIIEBOr0 OOpOOITKY IPYHTY 3 MYJbUyBaHHSIM HOTO
CTEpHEIO Ta MICISHKHUBHUMU 3aJIUILIKAMU;

- CMYTOBE€ 3eMJIEpOOCTBO, MPH SIKOMY CMYTH 0aratopiyHuUX TpaB MIMPUHOIO
50 M 1 OinblIe 4YepryroThCs 31 CMyraMH OJHOPIYHUX KYJIbTYp Takoi X camoi
ITUPHHH;

- BBEJCHHS TPYHTO3aXHCHHUX CIBO3MIiH, JI€ €pO3IHHO HECTIMKI MpOcarHi
KYJIbTYpH BUKJIIOUAIOTHCA, a KUIBKICTh TIOJIB 3 OaraTOpiyHMMH TpaBaMu
301JIBIITYETHCS,

- BIZIBEJICHHS T11]] 3aJTy>KEHHS HEPUIATHUX, IIOBHICTIO 3MUTHUX JIJISHOK;

- Ha BCIX €po3iiiHO HeOe3MeyHuX IPyHTaxX - MPOBEJIEHHS CHIr03aTpUMAaHHS,
pEryJIOBaHHS TaHEHHS CHITY, BHECEHHS I00pUB;

- MepexpecHa Ta By3bKOpsiaHA C1BOa, MpH K1 POCIMHU PO3MIIIYIOTHCS Ha
ILJTOIII1 O1JIBbIII PIBHOMIPHO.

2. Cxummu xpyTicTio Big 11 10 20° (CHiIbHOTIOXUJT, KPYT).

TepacyBanHs cxwiiB (popMH IeSKUX Tepac HaBeleHI Ha puc. 2-7):

Puc. 4. I'pebeneBi Tepacu 3 TOpU30HTAIILHUM BaJIOM (CHIOPY/KYIOTH MPU TTOXUJI1
Big 0,02° 1o 0,12°)
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Puc. 5. Crymiagacta moxmia Tepaca (CropymKyroTh npu moxwti Bix 0,12 1o 0,25)

MMM

’)

Puc.6. Tpanmeitni Tepacu:
a) BUXI1JIHE TTOJIOKEHHST; 0) MOJI0KEHHS i1 Yac OyA1BHUIITBA; B) KIHIIEBE
MOJIOKEHHS (CHOPYIKYIOTh Ha KpyTHX cxuiax noHan 0,25° 1 Hermubokomy

POJIFOUOMY Tapl TPYHTY)

Puc. 7. Tepacu-kaHaBu (CIIOPY/KYIOTh Y paliOHAxX 3 BEJIMKUM 3JIMBOBUM
crokoM pu moxuui Big 0,3° mo 1,0°)
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- Ha cxmwiax g0 | = 0,2° BnamToByloTh TpeOEHEBI TepacH, CTBOPEHI
rpeizepom, crietiadibHIMH TepacepaMu abo TIyTroMm;

- Ha cxunax J0 0,25° BIamToByIOTh CTYIIHYACTI TEPaCH;

- Ha cxunax nonan 0,25° — TpaHieitHi Tepacu;

- Ha cxmax Bix 0,3° 1 OibIe 3aCTOCOBYIOTh TepacH-KaHABH.

3 . dyxe xkpyTi 1 06puBucTi cxuiu (Big 21°- 40° 1 6ubIIIE).

[IpoBoasTh KamiTajbHEe OYIIBHUIITBO JUIS PO3MIIICHHS TiAPOTEXHIYHUX
cnopya. CucreMy 3axoJliB 3 OXOPOHHM HABKOJMIITHBOTO CEpPEAOBHINA HAIAIOTh 3a
Takoio (hopmoro (Tab:. 9).

Tabmursg 9
Cucrema 3aX0JIiB 3 0XOPOHH HABKOJMIITHHOT'O CEPEIOBUIIA

3AXOIU

[ToTouni Taki, o BUMararoTh KallTaJl0BKIaICHb

1. 3 oXOpOHU IPYHTIB

2. 3 OXOpOHU BOJHUX PECYPCIB

3. 3 0XOpoHM aTMOC(EPHOTO MOBITPS

4. 3 oxOpoHU O10JIOTIYHUX PECYPCIB

3asoanna 3. OOIPYHTYBATH €KOHOMIYHY JOUUIBHICTH NMPOBeIEHHSI KOMILJIEKCY
NPOTHEPO3iHMUX 3aX0AiB (TepacyBaHHs, 3aJIiCHEHHSI 1 3aJIy’KeHHH CXWJIiB,
OyAIBHMUTBO NPOTHEPO3IMHUX TiAPOTEXHIYHMX CIOPYX TOLIO) HA TEPHUTOPIl
O/IHOT'0 3 PaiioOHiB JIicOCTENOBOI 30HH Y KpPaiHU, BUKOPUCTABIIN (HOPMYITY:
Ecp: yBiz[B - (C+EH-K)
Buxigni gani 11 npoBeAeHHS PO3paxyHKIB:

Vsizs BIIBEPHYTUI 3aBISKU MPOBEJACHUM MPOTHEPO3IMHUM 3ax0daM 30HTOK
(Tabn.4, cymapHHii MOKa3HUK);

C — excrutryatariini Butpatu 300 TUC. TpH.;

Ey — 0,12, HopmaTtuBHUI KOedili€HT eHEKTUBHOCTI KaMiTAIbHUX BKIIAJICHb;

K — xanitansHi BuTpatu 17500 THC.TpH.

[Tnomry myst po3paxyHKiB €pOJAOBAHKUX 3€MeIIb MpeAcTaBiaeHo B Tao:. 10.

Taomui 10
[Tnoma myist po3paxyHKiB €pOIOBAaHUX 3€MEb, Ta
Bun yrinns Bonna epo3is yrine
Majo-  |CepeaHbO-| CUIbHO- | spiB | Jledmsmis
3MUTHX 3SMUTHX | 3MHUTHX

Pims 23,0 8,0 2,0 0,1 0,9

Can 0,5 0,2 0,1 - -
CinokocH 1 macoBuIa 15 0,8 0,9 0,01 -
Bceworo 25,0 9,0 3,0 0,11 0,9
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Tabmums 11
[Toka3HUKH PIYHOTO BIABEPHYTOTO 30UTKY B PO3pi3l OKPEMUX YTiIb
Piunuii BigBepHYyTHI 30UTOK THC. TPH.
Bu yrizs BosHa eposist yriap Tedus- BQFaHLHa cyma
MaJIO |CEPEAHBO-|CHIIBHO- . s BIABEPHYTOI'O
3MUTHUX | 3MUTHUX |3MHUTHUX Ap1B 30UTKY, VY pins.
Pinnsa 1297,2| 1194,4 | 351,8 |3954,5| 2,9 6800,8
Can 24,2 26,2 15,4 - - 65,8
Cioxoctt 1 728 | 1047 | 1385 | 2783 | - 594,3
MaCOBHIIA
Berboro 1394,2 | 1325,3 | 505,7 |4232,8| 2,9 7460,9

[uTaHHa 1151 CAMOKOHTPOJIIO:

1. OxapakTepusyiTe BUIU €pO31HHUX IPYHTIB Ta iX pI3HOBUIAHOCTI.

2. OnuiniTh OCHOBHI TMPHUHIMUIKA PO3POOKH TMPOEKTIB MPOTUEPO3INHOT
oprasizailii TepUTOPii 1 KOMIUIEKCY 3aXO0/IIB 1010 3aXUCTY IPYHTIB BiJl €pO3ii.

3. SIxa cnenudika METOIUKH CKIAJaHHS KapTorpam KPYTOCTI CXHIIIB?

4. Onuumith O0COOJMBOCTI OpraHizamii yrib CUIbCHBKOTOCIIOAAPCHKUX
MIJIPUEMCTB B yMOBaX BOJHOI €po3ii IPYHTIB.

5. Sk 3niiiCHIOETBCA MPOTHEPO3IMHA OpraHizalis TepuTopii B
MOIIMPEHHA BITPOBO1 €po3ii (xedsii)?

6. 3a sIKUMU KpUTEPISIMU MPOBOATH KiIacu(]PiKaIlito IPOTHEPOINHUX 3aXO0/IIB
B EKOHOMIYHOMY BiJHOIICHHI?

7. Slxi 0coOMMBOCTI MPOTUEPO3IMHOTO BIOPSAKYBAHHS TEpPUTOpIi 3a
BUKOPUCTAHHSM CIBO3MIH 1 TPUPOAHUX KOPMOBUX YTi1b?

8. JlaliTe ekoyoriyHe 1 €KOHOMIYHE OOTPpYHTYBaHHS POOOUYMX TIPOEKTIB
IPOTUEPO31MHOTO BIOPSAKYBAHHS OPHHUX 3E€MEb.

30H1

Ilpakmuuna poooma Ne 4

Tema. ,,Texnonociuni empamu 2pynmie nio yac upouly8anHs i 30Uupanns
CiIbCbKO20CN00apCbKuUX KyJabmyp i3 3acmocy8aHHAM mexXHiKu”

Mema: 6usuenHs MAKO20 €KONO2IYHO WIKIONUBO20 ABUWYA, AK GUBE3EHHS IPYHMY
PA30M i3 KOPEHEeNn100amu 3a Medxci nouis.
Ilpozpamui numanna: oopaxynku wjooo empam yyKpy, eleKkmpoeHepeii ma 600u
nio uac nepepobKu OYpAKi@ 'V 3UMOBUU Nepiod; BUIHAUEHHS BeAUHUHU
HepayioHANbHO20 BUKOPUCMAHHA NAOWI OPHOI 3eMai, KIIbKOCMI BUKOPUCMAHO20
HACIHHA, MIHEPANbHUX 000pU8, 2epoiyudie ma mexHiuHoi 600U.
Mamepianu ma oéna0nanun: cmamucmuyti OaHi cneyianizoeano2o 20Cn00apcmea
U000 BUPOUYBAHHS YYKPOBUX OVPSIKIE.
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Xin podorn
3as0anna 1. BUBYMTH TeXHOJIOTiII0O BHPOUIYBAHHS I[YKPOBHX OYypsIKiB Yy
roCIoOXApCTBI.

[upoke 3acTOCyBaHHS MAaIIWH 1 MEXaHIYHUX KOMIUIEKCIB Mij 4yac 30MpaHHA
BPO’KaI0 TAKUX KYJIBTYp fAK I[yKPOBI Ta KOPMOBI OypsIKH, KapTOIUIA, pebKa, pina Ta
1HIIIl KOPEHEeIUIOAW, BUBE3CHHS MPOJYKIIII 3 IMOJIB y MEPIoaM JOIIiB, KOJU 3eMIIS
HaJUIla€ Ha KOPEHEIIoAW 1 poOodi OopraHM, BIACYTHICTH JOJATKOBOTO PYYHOTO
OUMIIEHHSI — BCE 1I€ MOPOJAMIIO HOBY MPOOJIEMY: TEXHOJOTIYHY BTpPATy POJAIOYOrO
IPYHTY.

He3nauHa KiNBbKICTh MOJIBOBHX JOPIT 3 TBEPAUM MOKPUTTAM HE JO3BOJISIE
CHOTOJ[HI CYTTEBO 3MEHIIUTH BUBE3EHHS IPYHTY 3a MEXi moJist. Tomy 3a0pynHEHHS
HIOCEMHMX JOPIr 3eMIIet0 (0COOIMBO B JOIIOBY MOTOAY) CTajl0 3BUYAWHUM SIBULIEM.
3a0pyaHEHHsS] TMOBEPXHI JOpIr HE TIMbKA OOMEXY€ IIBHIKICTh PYyXy MaIWH,
YTPYAHIOE X poOOTY, 1110 0OYMOBIIOE BiAMOBIAHI €KOHOMIUHI BTPATH 1 MPU3BOIUTH
iHOI /10 aBapii, ayie i He BUKIUKae OE3MOBOPOTHI ISl CITBCHKOTO TOCTIOJApCTBA
BTpaTH POJIIOUYOTO IPYHTY.

[lin yac aHani3y AaHMX 3 BUPOILYBAaHHSA KOPEHEIUIONIB HAa PI3HUX IPYHTax
BUSIBJICHO, IO HaWOiibIma KUTbKICTh npioHO3emy (8-10% 1 Oimpmie Big Macu
KOPEHEIUIOIB) BHUBO3UTHCA Pa30oM 13 I[yKPOBHUMH OypsKaMud Ha TEMHO-CIpUX
OMIJI30JIEHUX JIETKOCYTJIMHKOBUX JIICOBUX MOPOJaxX, YEpPHO3EMax OMIA30JIEHUX
JIETKOCYTJIMHKOBHX, JIeCOBHX mopojax. Jlemo menire — (5-7% 1 Oinbiie) Ha cipux
OMIJI30JIEHUX CYIIIAHUX Ta JAEPHOBO-MIJ30JIUCTUX CYHIIIAHUX, JIETKOCYTJIMHKOBUX
IPYHTax.

BcranoBneno, mo HaWkpamuii nepioa 30upaHHST OypsiKiB — BEPECEHb,
MOYATOK >KOBTHs. HaliO11bI11a KUIBKICTh JpiOHO3EMY BUHOCUTBCS B IPYT1d MOJIOBHHI
JKOBTHSI Ta JHUCTONAAI-TpyAHI. Y 1€l yac 3HAYHO 3MEHIIYETHCS 1HTEHCHUBHICTH
COHAYHOI pajiaii, M0 CHOpHUsI€ 3HUKCHHIO BUIMAPOBYBAHHS, K€ Y CBOIO Uepry
MPU3BOJAUTh 10 30UIBIIEHHS JIMIKOCTI JpiOHO3eMy, MIABUIILYE HaOyXaHHS
KOPEHEIUIOIIB.

[TpuitHsATH, 1110 HOpMa BUCIBY HaciHHA cTaHOBMIa 80 Kr/ra; HOpMa BHECEHHS
MiHepanbHUX 00puB — mo 60 kr/ra a.p. NPK, abo B mepepaxyHKy Ha cyMapHy
¢i3uuny macy — mo 500 kr/ra, 72% repOiuun Enrtam, po3BeneHuid y BOIl Y
BigHomeHH1 1:100, BHOCHIM O 3 KI/Ta; Macy CUITydoro MyXKOro IpyHTY, SIKUWA Ma€e
OyTH TOBEpPHEHMI Ha IOJIs TOCTIOAAPCTBA 3BOPOTHUMH peiicaMH aBTOTPAHCIIOPTY 3
I[yKPOBOTO 3aBOJY; JOJATKOBY KUTBKICTh PEICIB CAMOCKHUIIB BAaHTAXKOI1IHOMHICTIO
6 T I TIEPEBE3CHHSI HEpaIllOHATHHO BUKOPUCTAHUX MIHEPAIbHUX JOOPHB, SKIIO
TJI0MIIA TIIAHTAITT ITyKpOBUX OYpsIKiB B OJTHOMY 3 rocrioiapcTB gopiBHioBana 300 ra,
ypoxkaii kopeHeriois - 280 1/ra.

[1ix yac BUKOIMyBaHHS 3a0pyIHEHICTh OypsKIB TPYHTOM CTaHOBUJA 6%, 3 HUX
2% — myXKU CUITy4Hid TPYHT 1 Pi3HI JOMIIIKH, PEIITa — IPYHT, SIKAWA MPUIUI 10
OypsIKiB HACTUIBKU CUJIBHO, 110 MOT0 MOKHA BUAAIUTHU JIUIIE MPOTOYHOIO BOJAOKO.

3anikoBa LYKPUCTICTh OypsakiB — 16,5%. IlomoBuHy Bpokato OyIio
nepepoOJIeHO 10 HACTaHHS MOPO3iB, IPYry MOJIOBUHY — 3UMOI0. B3uMKy BUTpaTa
BOJIU HA IEPepOOKyY KOXKHOI TOHHM OypsKiB 306inpmmiack Ha 0,2 M3, eneKTpoeHeprii —
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Ha 0,25 xBt/ron. Ilpu 1mpoMy cepenHiil BUXiA LYKPY 13 CHPOBHMHHU 3a 3UMOBHIA
nepiof; craHoBUB jmie 13%.

SIk moKa3any eKCIIEPMMEHTH, TIPU onanax 1 Mm/cm? 3a 100y BOIOTICTh IPYHTY

301IBIIYETHCS 1 BIIUYKEHHS APIOHO3EMY TPHU:

Mm/cM? — Bin 14 1o 24 %;

MM/cM? — 110 25%;

mm/cM2 — 27%:;

mm/cm?— 30%:

Mm/cm? — 31%.

BianoBigHO 10 KUIBKOCTI OMajIiB 30UIBIIYETHCS 1 BIAUYXKEHHS ApiOHO3EeMY,
pH:

ImMm/cM? — Bin 18 1o 27%:

2mm/cm? — 110 22-27%

3mm/cm? — 18-39%:

dvm/cm? — 23-40%;

Smm/cm? — 18-32%.

Ane chif BIAMITHTH, 110 HaWOLIBIINI BUHOC JPIOHO3EMY CIIOCTEPITAETHCS HE
BiJIpa3y MicJisg JOlLy, a yepe3 100y, KoJIu 301IbIIYeThC HAaOyXaHHS 1 BIJIOBIIHO
JUTIKICTh TPYHTY.

[TopiBHSBIIM JaHI TeMIEpaTyp Ta BIAYYKEHHS TPYHTY, OYJI0 BCTaHOBJICHO,
0 TpU CEPEIHBbOJOO0OBUX TeMIiepaTypax Hmkde 5,5°C crocTepira€TbCsi 3HAUYHE
3pOCTaHHsl BUHECEHHS JIpiOHO3eMy — 10 25-30%.

OuniieHHs: OypsKiB TOBHHHO TPOBOJUTHUCS Ha MICII 1X BHPOIIYBAHHS.
Bunukae mutaHHS: 110 BUTIAHINIE - BUBO3UTU COTHI TOH POJIOYOi 3€MJIl, HECTHU
3HAYHI €KOHOMIYHI Ta €KOJOTIYHI 30MTKH, YU 3pOOUTHU JEesAKI BUTPATH, OUMCTUTH
3eMJTIO 1 3JIMIIKTH ii Ha MICIII BUPOLTYBaHHS KyJIbTYPH B MOJIL.

Jpyruil nuisix € HaOUTbII JOLUIBHUM, OCKUIBKU BiH 3a0e31euye 30epeskeHHs
OCHOBHOr0 Hamoro OararctBa — 3emui. HaykoBo-TexHIYHA JayMKa TOBHHHA
mpaipBaTid caMe B 1boMYy HampsMKy. CelnekiliifHa po0oTa Mae MPOBOIUTHCA 13
BpaxyBaHHSIM OXOpPOHHM IpyHTIB. Bimomo, 1m0 Bix Xapaktepy MOBEpXHI
KOPEHETUIOAIB, 1X MIEPIIaBoCTi, GOPMH 1 KITBKOCTI KOPEHIB 3aJICKUTh TIPHUIATIAHHS
Ta BUHOC TPYHTY.

3aeoannsa 2. Po3paxyBaTH [10JaTKOBI BUTPATH IIOA0 MePEePOOKH IYKPOBHX
OypsikiB y 3uMMOBHII mepiog Ha NpPUKIAAl (epMepCbLKOro rocmnoaapcraa
»llporpec”.

1. Po3paxyHOK HEZOOAEep>KaHHS IYKPY 32 PaxXyHOK 3HMXKEHHS I[yKPUCTOCTI
OypsikiB (3a1ikoBa I[yKpHUCTICTh OypsikiB — 16,5%, cepeaniii Buxia uLykpy 13
CUPOBHHHU 3a 3UMOBUM Tiepiof] cTaHOBUB 13%, MOJIOBUHY BpOXKaro MepepoOsIsin
3uMo10, 3acissHo 300 ra, BpoxkariHicTs — 280 11/ra):

300 ra x 280 w/ra = 84000 11 (BpokalHICT IyKPOBUX OYPSKIB);
84000 11 : 2 = 42000 11 = 4200 T (epepoOIsiIn 3UMOI0);
16,5% — 13% = 3,5% (3HM>KEeHHS IYKPUCTOCT1 OYPSIKIB B3UMKY);
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4200 T x 3,5% : 100% = 147 T (Hemooaep)aHO ITyKpy 3a NepepoOKH 3UMOI0).

2. Po3paxyHOK J0JaTKOBOi BTpaTH €JEKTPOEHeprii (B3UMKY BHUTpata
CIEKTPOCHEPrii Ha TepepoOKy KOXXHOI TOHM OypskiB 30utemminace Ha 0,25
kBt1/ron):

4200 T x 0,25 xB1/ron = 1050 xB1/rox

3. Po3paxyHOK J0JaTKOBOi BTpaTH BoAMU (B3UMKY BHUTpaTa BOAM Ha

nepepoOKy KOKHOT TOHM OypsikiB 30inbmunack Ha 0,2 M3):
4200 Tx 0,2 M3 = 840 m®
4. Po3paxyHOK IUIOIII HEPAaIliOHAIHPHO BUKOPUCTAHOI 3eMJIl 3a KIJIBKICTIO
HEeJ00IepKaHo 1yKpy, 147 T = 1470 1
lra—280m=28T;
28 Tx 16,5% : 100 = 4,62 T (HegooaepkaHo Mykpy 3 1 ra);
147 t/ra: 4,62 T=31,8T2

5. Po3paxyHOK KIUIBKICTh HEpaIliOHAJTBHO BHTPAYe€HOr0 HaciHHA (HOpMa
BHCIBY HaciHHs cTaHoBmIa 80 Kr/ra):

31,8 ra x 80 kr/ra = 2544 xr.

6. Po3paxyHOK KUJIBKICTh HEPALIOHAJIBHO BUTPAYEHUX MIHEpaJbHUX JOOpPUB
(Hopma BHeceHHS MiHepalbHUX 100puB — 1o 60 kr/ra a.p. NPK, abo B nmepepaxyHKy
Ha cymapHy ¢i3uuny macy — o 500 kr/ra):

31,8 ra x 500 kr/ra = 15900 xr.

7. Po3paxyHOK KUIBKICTh HEpalllOHaJbHO BUTpadeHoro 72% repOinumy

EnTam, po3Beaenoro y Boai y BinHomieHHi 1:100, BHocunu o 3 kr/ra:
31,8 rax 3 kr/ra =95,4 xr

8. Po3paxyHOK Macu CHIIy4Oro TMYyXKOrOo TpPYHTY, SKUM wMae OyTu
MOBEpPHYTU Ha moJie (MiJg Yac BUKOIYBaHHA 3a0pyIHEHICTb OypsKIB TPYHTOM
cranoBwiIa 6%, 3 HUX 2% — MyXKWUW CHITy4UHd TPYHT):

84000 1 x 2% : 100% = 1680 11

9. Po3paxyHOK KUIBKOCTI PEHCIB CAaMOCKH/IIB BAHTAXKOMIIHOMHICTIO 6 T It

HEepalioOHAJIBHOTO MEePEBE3EHHS MIHEPATbHUX TOOPHUB:
Npeiic=159 11 /60 11 = 2,65 peiiciB

3asoanna 3. Po3paxyBaTH A0JaTKOBI BUTPATH IIOAO0 NMePepoOKH IYKPOBHX
OypsiKiB y 3MMOBMH nepioa 1151 (pepMepCbLKOro rocnoaapcersaa ,,Cpiranok”.

Buxiani mani: mioma mia ykKpoBuid Oypsik — 250 ra, Bpoxainicte — 300
i/ra, 40% 1ykpoBOoro Oypsika MNEpepoOsSIOTh B3UMKY, PEIITy HEOoOXITHUX
TEXHOJIOT1YHUX JIaHUX BKA3aHO BUIIIE.

IIuTaHHA 1J9 CAMOKOHTPOJIIO:

1. [ITo Take muToMa Maca TBepAOi pa3u rpyHTY?

2. Illo Take UIIBHICTH IPYHTY?

3. OnuiiTh K BIUIMBAE 3arajibHa MOPUCTICTh IPYHTY HA HOTO POJIOUICTH?

4. Ha3BiTh OCHOBHI (DaKTOpU CTPYKTYpOYTBOPEHHS IPYHTy. ONuUIIThH iX
POJIb Y IOMY TIPOIIECH.
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5. 3 KO0 METOI0 MPOBOJATH aHAJI3 IPYHTIB 1 MPOAYKIIi POCIMHHUIITBA Ha
BmicT NPK?

6. JlaiiTe BU3HaYEHHS 1 pO3KPUITE 3MICT OPraHIYHOI CUCTEMH 3eMJIEPOOCTBA.

7.  OnuirnTe OCOOMMBOCTI TIPYHTO3aXMCHOI KOHTYPHO-MENIOPAaTUBHOT
CUCTEMH 3eMJIEpOOCTBa Ta ii MEPCTIIEKTUBH B €KOJIOTIYHOMY 3eMJIEPOOCTBI.

8. Ha3BiTh criocoOu BIITBOPEHHS POJIOUOCTI IPYHTY Y CYYaCHHX CHCTEMax
3emMJIepoOCTBa.

Ilpakmuuna poooma Ne 5

Tema: ,, locnioxncenns npoo 600u ma noeimps w000 HAAGHOCMI 8 HUX YMOBHO-
nAmMO2eHHUX MIKPOOP2AHIZMIE” .

Mema: 060100imu NpaKMuYHUMU HABUKAMU WOOO BU3HAYEHHS NOKA3HUKIG
baxmepionociuHo2o 3a0pyOHeH s NOBIMPs Mma 800U.
Ilpozpamni numauHA. NOKA3HUKU, SKI XAPAKMEPU3VIOMb eKON02IYHULL CMAaH
B800HO20 MA NOBIMPAHO2O CePeOosUd, MEeMOOU GI0BTI0BAHHI MIKDOOP2AHIZMIG i3
nogimpsi, memoo susHayenHs Kinokocmi Koni-inoexcy 6 1 mn 6oou..
Mamepianu ma oob6aadnanna: cepeoosuwe Enoo, m’aco-nenmonnuii aeap,
mepmocmam, Mikpockon, uyawxu Ilempi, b6apenuxu, npobipku, 3pasku 600U i
nogimps, cknoepagh, cmepunvhi 0,5 1 ghnaxonu.

Xix podorun

[ToBiTpss HE € CcepeoBUINEM, CHPUSTIMBUM JJIS ICHYBaHHS 1 PO3BHUTKY
MikpoopraHi3miB. [loTparuisitoun B TMOBITPS, BOHH HIBUJKO THHYTh BHACIHIJIOK
BUCHUXAHHS, JAii COHAYHUX TPOMEHIB 1 HecTauyl NOXUBHUX pedoBHH. CKiana
MiKpohJopyu TOBITpS JyK€ pI3HOMaHITHUN. BiH 3aj1eXuTh Bim CTyINEHs
3a0pyIHEHOCTI  TIOBITPS  MIHEpPAIBbHHUMH Ta  OPraHIYHUMH  pPEYOBHUHAMH,
TeMIIepaTypH, BOJIOTOCTI TOIIIO.

Cepen  MIKpoOpraHi3miB, fKi HalyacTille BHUSABISIIOTBCA B TOBITPI,
nepeBaXkaroTh CIIOPOHOCHI OakTepii poaiB Bacillus, Clostridium, 1iiboB1 rpubu, sKi
HalOIbII CTIMKI J10 BHUCUXaHHS, a TaKOX MIrMEHTOBaHl OakTepii poJiB
Micrococcus, Sarcina, Serratia, ki CTIAKI A0 11 yJIbTpadioieTOBUX MPOMEHIB.
MikpoopraHi3Mu y NOBITP1 HOTPAIUISIIOTh, TOJJOBHUM YHHOM, 3 TPYHTY.

JIronuna B cepeanbomy 3a 100y Bauxae 12000-14000 i1 moBiTps, OpHU IIOMY
99,8% MikpoOiB, sIKI MICTATBCSI B MOBITPI, 3aTPUMYIOTHCA Y JTUXATBHUX HUISIXaX. Y
MOBITP1 3aKPUTUX MPHUMIIIEHb BUSBISIOTH OaKTEpii, sIKI BUAUISIIOTHCS 31 CIM30BUX
000JIOHOK BEPXHIX NUXATBHUX IUISAXIB JIIOJAWHU TIPH YXaHHI, Kanut, po3MoBi. Bix
XBOPUX Yy TIOBITPS BUAUISIOTHCS MOPSA 3 YMOBHO-TIATOTEHHUMH MIKPOOpPTaHi3MaMu
(cTadimokokaMu, CTPENTOKOKAMH) TATOTEHHI MIKpOOU (TE€MOJIITUYHI CTPENTOKOKH,
OakTepii AUPTEPUTY, KAUTIOKY, MiKOOakTepli TyOepKyIb03y Ta 1HIIII).

[Ipu nmocmimkeHHI TOBITPS 3aKPUTUX MPUMINICHb BaXKJIUBUM € METOJ
BJIOBJIIOBAHHSI MIKPOOPTaHI3MIB 13 TOBITps. 3ale€XHO BIJl LBOTO PO3PI3HSIOTH
CceIMMEHTallilHI, (UIbTpaIliiiHl Ta acmipalliiHi METOAW AOCIIKeHHs MoBiTps. B
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OCHOBI yCiX METOJIB JEKHUTh OJHAKOBUM MPHUHIMII MiAPaxXyHKy OakTepiil.
BBaxkaroTh, mo KokHa OakTepis, sfKa MOTpamuia Ha arapu3oBaHE IOXKHBHE
CEPEOBUIIE, PO3MHOXKYETHCS, YTBOPIOIOYM KOJIOHIIO, SKy MOXKHAa TOO0AYUTH
HE030pOEHUM OKOM. 3a KUIBKICTIO MIPaXOBaHUX KOJOHIM pO3paxoBYIOTh KUIBKICTh
OaxTepiii, BIOBICHUX MIPH aHaJi31 MOBITPAL.

Meton BJIOBJIIOBaHHS TOBITPSI pPIIMHAMH HAJICKHUTh J0 (UIBTpAIHUX
MeTomiB. IleBHWiT 00’eM TOBITpsSI TPOAYBAIOTH 4Yepe3 MEBHUM 00’€M piAUMHU
(ctepunpHa Boma, Oydep, pinke moxkuBHe cepenosuine). [lo 0,1 mur i€l piauHU
BUCIBaIOTh y yaniku [leTpi Ha TBepie mokuBHE cepenoBuie. Yamku 1HKyOyOTh y
TepMocTati. Uepe3 nmeBHUN yac MiipaxoBYIOTh KUIBKICTh KOJOHIH, IO BUPOCIH Ha
yamkax. [Ipu o6uncieHHi KiTbKOCTI MIKPOOPTaHi3MiB Y TIOBITPI BPaXOBYIOTh 00’ €M
PIIMHU-TIOTIMHAYA Ta 00’ €M MOBITPSI, SIKE MPONIILIO Yepe3 PiauHY.

Acmipaniinuii Metoj 3 BHKOpucTaHHAM anapara KportoBa. KoHcTpykiis
anapara KpoToBa IpyHTYeThCSl HA TPUHIIUII yIapHOI J11i CTpyMEHs MOBITps. Anapar
CKJIQJJAETHCS 3 TPHOX YACTHH: BY3Ja JUJIS BIAOOPY MPOO MOBITPS, MIKPOMaHOMETpPA Ta
eJEeKTpOMOTOpa. Amapar Moxe mporyckaTu Bif 25 10 50 1 moBiTps 3a XBUIIMHY.
«3acigHl TMOBITPSAM» YallKH I1HKYOylOTh y TepMmocTtari. Yepe3 NEeBHUUA dac
MIIPaxoBYIOTh KUIBKICTh KOJIOHIM, SIKI BHUpOCIM Ha HUX. Pe3ynbratu aHamizy
BHPaKalOTh HaidacTille MiKpOOHMM YHCIIOM — KiIBKICTIO MiKpooprasizmiB y 1m®
MOBITPSI.

Puc. 1. Anapar Kporosa:
1 — xmmHOMIOAI0HA ITiIMMHA; 2 — TUCK; IO 00EPTAETHCI 3 — PEOMETP

Meron ocamkenHs Koxa HanexuTb 10 ceauMeHTalidHux. Meton nae
MOXJIUBICTh BHSIBUTH Juiie 35-60% MikpoOiB MOBITPS 1 JO3BOJIAE TUIBKU
OpPIEHTOBAHO OLIHUTU YUCTOTY NOBITps. [IpuHUMN MeTOqy mojsirae B TOMYy, IIO
MIKPOOPTaHI3MH  TOBITPS  JIOCHIKYBAHOTO MPUMILIEHHS pa3oM 3  [HJIOM
OCAJIKYIOThCS Ha TMOBEPXHIO MOXKMBHOro arapy B yammi Ilerpi. Yac ocamkeHHs
3aJIeKUTh B1J 3a0pyIHEHOCTI MOBITPA. «3acisiHi MOBITPSIM» YalllKU 1HKYOYIOTh Y
TEpPMOCTaTI, a yepe3 2-3 AHI MiAPaXxOBYIOTh KUIBKICTh KOJOHIN Ha HUX. Po3paxyHku
MIKpOOHOTO Ynciia BUKOHYIOTH 3a popMyoro OmenstHebkoro (1):
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4
nx5x10
X =—
IxXr
JIE X — KiIbKiCTh Mikpooprasismis y 1 M3 mosiTps;
N — KUIBKICTh KOJIOHIM MIKpOOPIaHi3MiB, siki BUpocnu y vamiii [leTpi;
t — yac ocaJKEHHS, XB;
r> — nnoma yamku Iletpi, cm?. Tnoma vamku Iletpi gopiBHioe 78,5 cM?;
51 10* — xoedirieHTH I IEpepaxyHKy KibKOCTI MiKpooprasizmis y 1 M3,

JIns BU3HAUEGHHS 3arajlbHOr0 MIKPOOHOro 3a0pyAaHEHHS MpoOW TMOBITPS
“puciBatote” Ha MIIA. Jlng BuUsBJICHHS Yy TIOBITpI JAPDKIKIB Ta IBLTI
BUKOPUCTOBYIOTh ~ Cyclio-arap. llaToreHHi MIKpOOpraHi3MH BUSIBIISIIOTH  Ha
BIAMOBITHUX AU(EPEHIIITHO-T1arHOCTUYHUX >KUBWJIBHUX CEPEAOBHUIIAX, 30KpEMa,
reMOJIITUYHI CTPENTOKOKA Ta CTa(pUIOKOKM Ha KpoOB’sHOMY arapi. OgimiiHux
CTaHAApPTIB YUCTOTH MOBITPS HE PO3pOOJIEHO, aje MPUHHATO MOKA3HUKH OL[IHKH
CTYIEHsI MiKpOOHOTO 3a0pyAHEHHS MpUMiIeHb (Tadi. 12).

Tabmums 12,
Yucno mikpoopranismis y 1 m® mositps

Oriuka JliTHil niepion 3uMOBHH TIEPioT
YUCTOTH - - - -
. Bcroro T'emomiTnuni Bcroro I'emomiTnuHI1
MOBITPS ) . ) .
MIKpPOOpPTraHi3MiB OakTepii MIKpPOOpPTaHi3MiB OakTepii
Yucre <1500 <16 <4500 <36
3abpynHeHe >2500 >36 >7000 >124

CrnpuaTIuBUM CEPEOBUIIEM JJIi PO3BUTKY MIKPOOPTaHi3MIB € BOJa PIYOK,
CTaBKIB Ta IHIIUX BOJONM. YHCENBHICTh Ta PI3HOMAHITHICTh BUAIB MIKPOOPraHi3MiB
y BOJl 3aJEXKWUTh BIJ BMICTYy B Hiil opraHiyHux pedoBUH. Oco0nmBO Oararto
MiKpOOPraHi3MiB y CTIYHMX BOJAX. IX KibKICTh y 3a0pyaHEHill BOJI MOKe cAraTu
KUIBKOX MUTBSAPAIB B 1 MIL

CaniTapHO-0aKTEp10JOTIYHE AOCTIIKEHHSI BOJIU BKJIIOYAE:

- BU3HAYEHHS 3arajbHoi KIJIbKOCTI MIKpOOpraHi3miB B 1 mu Boau;

- BU3HAYECHHS KOJI-TUTPY ab0 KOMi-IHAEKCY Ta, B OKpEMHUX BHUMaAKax (IpH
HECIIPUSTINBUX CIMIJIEMIONIOTIYHUX TOKAa3HWKaX — CHajgaxd XoJiepw, Tudy,
JU3EHTEPIi Ta 1H.), BA3HAYCHHS TATOTEHHUX MIKPOOPraHi3MiB, iX TOKCHHIB Ta (aris.

[TpaBuna BigOOpY 3pa3kiB BOAM JJIsl aHAITI3Y.

3pa3ku BoaM BimOuparoTh y crepuwibHi 0,5 1 (riakoHM 13 BOJOTIHHHX KpPaHIB,
HacociB, TpyO Ta iH. /I 1bOro OCTaHHI TOMEPEIHHO OOMATIOIOTHh IMOIYM SIM
BAaTHOTO TaMIIOHY, 3MOYEHOI'0 y CIHPTI, MOTIM CIyCKalOTh Boxy mpotsarom 10 xB
JUTSL TOrO, 00 3MUTH OaKTepii, sIKl 3HAXOAWINCh Y BEPXHIN YacTUHI TPyO, 1 JuIlIe
NOTIM B1IOMPAIOTh 3pa3KW. 3 BIAKPUTUX BOAOWM BOAY ISl JOCHIIKCHHS
B1IOMPAIOTh 32 IOMOMOTOI OaTOMeTpa — CIELiadbHOTO MPUIady, 10 MPeacTaBise
cOo00I0 MeTaJeBHi KapKac, BCEPEAMHI SKOTO BCTAHOBIIOETHCS CTEPUIBHUIN MOCY.
BbatomeTp nae 3mory BiiOupatu 3pa3ku 3 Oyab SKOi IITUOHUHU.
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JocmimkeHHs: BigiOpaHux 3pa3kiB BOAM HEOOXITHO MPOBOIUTH HE Mi3HIIIE 2
roJl Bil MOMEHTY 3a00py. SIk BUHATOK iX MOXHA JOCIIDKYBATH MI3HIIIE, ajie CIi
nam’siTaTd, 1O micas 6 rox 30epiraHHAs 3pa3Kd  BOAM HE MIAJISATAIOThH
OaKTEepIONIOTIUHOMY JOCTIIPKEHHIO, OCKUIBKM KIUIBKICTh MIKPOOPTaHi3MIB y HHUX
CYTT€BO 3MIHIOETHCH.

BusnadeHHs 3arajibHOI KiJIbKOCT1 MIKpOOPTaHi3MiB y 3pa3Kkax BOJIH

BusznaueHHs 3aranbHO1 KUTBKOCTI MikpoopraHizmiB (3KM) npoBoAsTh HUISIXOM
IMOMHHOTO MOCIBY B po3IUIaBieHui Ta oxonomkenuit 10 45°C MITA y crepuiibHiit
gam [letpi. Yuery Boay ciroTh B 00’eMi 1 mu1, mpu 1i03pl Ha 3a0pyAHEHICTD 1l
PO3BOJIATH CTEPUIBHUM (iziosnoriyHuM po3urnHoM Big 1:10 mo 1:1000 1 BuciBaOTh
HE MEHIIIE IBOX PO3BEICHb MO 1 MIL

JUIss 1bOro TOTYIOTh TUTPALIMHUA pAx mpoOipok 3 9 mu (Pi310J0T1YHOrO
po3unHy. Y mepury mnpoOIpKy psiy BHOCATH 1 M JIOCHIIKYBAHOTO 3paska,
MEePEMINIYIOTh 1 IEPEHOCATh Y HacTynHy NpoOipky 1 mi. Takum 4MHOM TUTPYIOThH
nani. Y KiHIEBOMY paxyHKy oJiepxytoTb po3BeaeHHs 1:10, 1:100; 1:1000 1 t.x1. Ak
npaBuyIo Ha yanky [leTpi BUCIBalOTh HE MEHIIE JBOX PO3BEICHD, KOJKHE 3 SIKUX Y 2-
X TIOBTOPAx.

Cnouatky Ha AHO cTepwibHOiI yamku IleTpi BHOCATH KpamivHamu | wmi
JOCIIKYyBaHOT BoAM a00 BIJMOBITHOTO PO3BEJACHHS 1 3alMBAlOTh 15 M
po3ruiaBieHuM Ta oxoyiomkeHuM 10 45°C MITA. OGepexHO KpYroBUMHU pyXxaMu
NEePEeMINIYIOTh, HE JIOMYCKAIOUX MONaJaHHs CEepeIoBUINA HAa KpUIIKY vamku [lerpi
Ta HE BiApuBarO4YM ii BiJ mMoBepxH1 crona. [licna 3acturanHs arapy 4Yailku
OMIIIAIOTh B TepMocTaT mpu 28°C.

Akmo  JoCHKYBaHMH — 3pa30K  BOAM  MICTHTh  3HAYHY  KUTBKICTh
MIKPOOPTraHi3MiB, TO MOKHa 3pOOUTH BUCIB Ta3oHOM 0,2 MJI BOJM Ha MOBEPXHIO
yamiku [leTpi.

BianoBigHo 10 caHITapHUX BUMOT MUTHA BOJIOTIHHA BOJIa MTOBUHHA MICTUTHU HE
oinbmie 100 mikpoOHuX KMITHH B 1 mu. MikpoOHE 4MCIO y BOAl KOJIOAS3IB Ta
BIIKPUTHUX BOJOWM He moBuHHE nepeunryBatu 1000.

BusnaueHHs KOJi-1HIEKCY Y 3pa3Kax BOJIH.

Komi-inmeke — me KiIbKIiCTh KJIITHH KHIIKOBOI Majuukd B 1 1 Bomd. Moro
BHM3HAYAIOTh BUCIBOM 3pa3ka BOJM Ha JU(EpeHIIHHO-IIarHOCTUYHE CEepPeIOBUIIIC
Enno. Escherichia coli Ha cepenoBumii EHao yTBOprO€ TeMHO-4YEpBOHI KOJIOHIT 3
XapakTepHUM MeETaJeBUM OJMCKOM, TOMY ii JieTKo JiarHocTyBatu. HasBHICTB
KHIIKOBOI MaJMYKH CBIMUUTH Mpo (ekanpHe 3a0pyaHeHHs Boau. Bomy BHCIBaIOTH
Oe3nocepelHbO B TOBILY YM Ha MOBEPXHIO cepenoBuina EHmo, abo momepeaHbo
KOHIICHTPYIOTh KIITUHU (IIBTPYBAHHSAM JOCIIIKYBAHOTO 3pa3Ka Kpi3h MEMOpaHHI
b1IBTpH.

Sxmo uyepe3 18-24 rona kynpTuBYBaHHS Ipu 37°C BHpPOCTAIOTh YEPBOHI
KOJOHII 3 MeTaJieBUM OJMCKOM, TO w1 KOJIOHIT ¢apOyroTh 3a I['pamom,
MIKPOCKOIYIOTh, MIEPEBIPSIIOTh Ha HASBHICTh OKCHJIA3H 1 3JaTHOCT1 YTBOPIOBATH a3
Opy  pPOCTI Ha JaKTo3i. BuUsABIEHHS y Ma3kaX TpPaMHETaTUBHHX IMAJIMYOK,
ra3oyTBOPEHHS 1 BIJICYTHICTh OKCHJA3M CBiYaTh MPO HasBHICTh Y Boii E. coli.
Po3paxoByrOTh KITBKICTh KIITHH KAIITKOBOI AJTMYKH Ha 171 BOMIH.
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BiamoBimHO 10 caHiTapHUX HOPM MHUTHA BOJOTIHHA BOJAA MMOBUHHA MICTUTH HE

oinpmre 3 xaituH E. coli B 11, ToO6TO KOMi-1HAEKC TOBUHEH OyTH < 3.
Mikpobionoziuni 00CniOHCeHH MEMOOOM 3MUBY

3a0pyaHeH] MOBEPXHI PI3HUX MPEIMETIB MOXKYTh OYTH JXKEpeIoM 3apa>KeHHS
XapYOBHUX MPOAYKTIB 30yHUKAMH MIKPOOHOTO TICYBaHHS, a TaK0X MiKpodIoporo,
NATOTEHHOIO ISl JIOAUHU. ToMy MOBEpXHI MPEIMETIB, SIKi BUKOPUCTOBYIOTHCS Y
BUPOOHUYHUX TIpoliecax, MHpu 30epiraHHi W peamizaiii XapyoBHX MPOAYKTIB 1
KyJIIHapHUX BUPOOIB MJIATaI0Th CAHITAPHO-0aKTEPI0JIOTTYHOMY KOHTPOJIIO.

Henorpumanns mnpaBuil 0COOMCTOI Tiri€HM Ha MIAMPHUEMCTBAX Xap4yOBOi
IIPOMHUCJIOBOCTI, TOPTiBJII Ta PECTOPAHHOro Oi3HeCY MOXe TMPHU3BECTH JI0
MOBTOPHOTO 3a0pyAHEHHS Xap4yOBUX MPOIYKTIB IIPH iX 00poOIIi, peaizallii TOIIO K
canpo(iTHOIO, TaKk 1 MATOreHHOIO MiKpodaoporo. CaHiTapHO-0AaKTEPIOIOTTYHUM
KOHTPOJIEM JOTPUMaHHS OCOOMCTOI TIr€HH MEPCOHAIIOM € JOCHIKEHHS YHUCTOTU
PYK METOZIOM 3MHUBY.

[Ipo MmikpoOHY 3a0pyAHEHICTb npeaMeTiB (oOJaJgHAHHS, BUPOOHUYOIrO
1HBEHTApIO, MTOCYly, OJSTY TOIIO) CYIATh 32 3arajbHOI0 KUIBKICTIO MIKPOOPraHi3MiB
Ha OJMHMIIIO MOBEpXHi (3a3Buuaii — Ha 1 cM?), a TaKOXk 3a HAABHICTIO KUIIKOBHX
MaJUYOK SIK MMOKa3HUKa (PEKAIBbHOIO 3a0pyJHEHHS. 32 Cy4YaCHUMU PEKOMEHIallIsIMU
CaHITapHUI CTaH IMOBEPXOHb BBAXKAETHCS BIAMIHHUM, SKIIO 3arajibHa KIJIbKICTh
Mikpooprarizmis Ha 1 ¢cm? Bix 0 1o 100, 106pum — pu KinbKocTi Mikpo6iB Bix 100
1o 1000, 3apoBiteauM — O11bIIE 1000, He3amoBiabHUM - OLIbIIe 10 000.

VY  nmochikeHHX 3MHBaX HE Ma€ OYTH KHIIKOBHX HaJIMYOK, YMOBHO-
MATOTEHHUX 1 MATOT€HHUX MIKPOOPTaHi3MiB. iX MPUCYTHICTh CBITYUTH MPO Tpyde
MOPYIICHHS  CaHITApHUX TpaBWiI 1 MOTpeOye TPOBEACHHS  TEPMIHOBUX
npodUTAKTUYHUX 3aXO0/I1B.

Memoouka nposedenHsi MiKpOOION02IUHUX OOCTIONCEHD MEMOOOM 3MUBY
1-¥1 neHp — MoOYaTOK JOCIIIKEHHS

JIns BU3HA4YEHHSI 3arajbHOrO0 MIKpPOOHOTO 3a0pyJHEHHSI TPOBECTH 3MUB 3
MOBEPXHI CTOY (XanaTa, 00JaHaHHS TOUIO):

1. TlpoctepumizyBaT (OOMOKHYTH y CHOUPT 1 3amajddTH) pPaMKYy-IIa0JOH
(tpadaper), akuii 0OMexye NMeBHy Moty (Hampuknaz, 25 cm?).

2. OOMEXUTH TOBEPXHIO CTOJy CTEPUIHLHUM TpadaperoM 1 CTEpUIHLHUM
TamrioHoM, 3ModeHuM y 10 cm® crepunbHOi Bomu ((i3i0J0OriUYHOrO PO3UMHY) B
MPOOIPIll 3MHUTH II0 TTOBEPXHIO.

3. [oBTopuTH Aii I. 2 1Ie Y TPHOX MICISAX CTOJY, HI00 3arajbHa IUIOIa 3MUTO1
nosepxHi cknana 100 cm? .

4. 3aHypuTH TaMIIOH Yy MPOOIPKY 3 BOJIOIO 1 CTPYIITYBAaTH BPYYHY YIPOIOBXK 3
XB.

5. B ymoBax cTepuIbHOCTI BiIIOpaTH CTEPUIILHOIO MIMNETKOW 1 MIT cycrieHsii Ta
BHECTHU Ha JHO CTEPWJIBHOI MONEPEIHbO MiAnucanoi yamku [letpi.

6 3anmutu B yamky [lerpi po3miiaBiieHHid 1 OXOJIOKEHUH 10 Temmeparypu
48...50°C MIIA, nepemimati cepeloBUIIE 1 CYCIEH31I0 KPYTOBUMHU 00EpTaMu, HE
BIJIpMBAIOYU BiJl CTOJY.
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7. Ilicnst 3acTUraHHs arapy MepeBEpHYTH YaIIKy TOTOPU JHOM 1 MOCTABUTH Y
TEPMOCTAT Ui KyJIbTUBYBAaHHS MIKpoopraHi3MiB npu temmepatypi 37°C na 24— 48
rO/I.

2-11 0eHb — 3a8epuLeHHsT O0CTIOHNCEHHS

Busnauutn  MikpoOHE  YHMCIIO  JOCHIIKEHOI  TOBEpXHI  (KUIBKICTh
MiKpoopraHizmis Ha 1 cM? mom).

1.ITigpaxyBaTu KUJIbKICTh KOJIOHIH, SIK1 BUPOCIH Ha yanikax 3 MIITA.

2.BupaxyBatu MiKpoOHE 4HCII0 3a GOPMYJIIOLO:

L
M:” Il[]l..

5

ne: M — MikpoOHe 9HCIIO;

N — KUIbKICTh KOJIOHIM Ha Yallllli:

10 — BuxigHE PO3BEACHHS 3MHUBY;

S — moma 3MuBy, cM2,

3.0nucatu KyJIbTypaibHi O3HAKU KOJIOHII.

4.IlpoBecTu MIKPOCKONYBaHHSI OIMUCAHUX KOJOHIM OakTepid, BU3HAYMTHU iX
dbopmy, cropoyTBoprorouy 3aaTHICTh 1 (apOyBanHs 3a I['pamom. [l omiHkH
CaHITapHOTO CTaHy MOBEPXH1 00JIaHAHHS Ta IHBEHTAPIO KOPUCTYIOTHCS HACTYITHOIO
IKAJI0I0:

KinbkineeTs Mikpoopradismis ua 1 cm?

noeepxui (MA®AM, KYO) O1uiHKa YUCTOTH

Big 0 mo 100 Jlobpe
101-1000 3aJ0BLILHO
Tlonanx 1000 HesanosuisHO

3 MEeTOr0 IOTPMMAaHHS YHCTOTH IHBEHTApIO Ta IMOCYAY 3IIHCHIOIOTh 3MHUBHU 3
yci€i moBepxHI. MeToauka TPOBEJACHHS TOCHIIKEHHSI aHaJoriyHa 3MHUBY 3
noBepxHi, aine KuibkicTh MA®AM (Me3odinbHI aepoOHI Ta (aKyJIbTaTUBHI
aHaepoOH1 MIKpOOPraHi3MH) BU3HAYAIOTh HA OJHOMY MPEAMETY, TOOTO MIAPaxXoBaHy
KUTBKICTh KOJIOHIM Ha Yaliil MOMHOXatoTh Ha 10 (Ha BUXiAHE PO3BEICHHS 3MHUBY).

3MMBH 3 pyK NpPOBOASATH 3a aHAJOTIYHOI METOAMKOI0, MPOTHPAIOYU
CTEpPWJIbHUM TAMIIOHOM CIIOYAaTKy THJIbHI CTOPOHHM KHUCTI 000X PYK, MOTIM JOJIOHI,
MICIIS MK MAJIBISIMU Ta HITTEBI Jioka. OKpiM 3arajibHOi KUTBKOCTI MIKPOOPTaH13MIB
(MAD®AM) y 3MuBax 3 pyK BH3HAYAIOTh HAsBHICTH (KOJi-TUTpP) a00 BIJCYTHICTh
OakTepiii TPyMU KHUIITKOBOI MAJWYKA METOJOM KpaiHIX po3BeleHb. YuCTOTy pykK
OLIIHIOOTH 32 KiJIBKICTIO MikpoopraHismis B 1 cm® smuBy (11pu BizcyTHOCTI GaKTepiii
IPYIY KAIIKOBOI IMAJTUYKH).

KUILKIIBCTE MiKpOOpranismis ua 1 cm?

3muBy 3 pyk (MADAM, KYO) OuiHka YHCTOTH

1000 BigMminHO
1000-5000 JlobGpe
5000-10000 3a10BUILHO

[Tonazx 10000 HezanoBuisHO
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3aeoanna 1. Bu3HaYuTH KiabKicTh Mikpoopranismis y 1 m° nosirps y pisaux
NPUMillIEeHHAX.

1. PosmnaBnenuit crepuwinpHuit MIIA posmutun y wamku Ilerpi. Ilicns
3aCTUTaHHS CEPEeIOBUINA YalIKW BIAKPUTU Y IOCHIIKYBaHOMY IpuMinieHHI Ha 10
XB. Yalky mianucaTy 1 MOMICTUTH Y TepMocTart 3 Temrneparyporo 30°C Ha 181 100w.

2. IligpaxyBaTu KIUJIBKICTh KOJIOHIM, IO BUpociau Ha yamkax. [Llo6 He
MOMIJIUTUCH MPH MiIPaXyHKY, KOKHY KOJIOHIIO HEOOXITHO BIAMIYATH 3 JHA YAIlIKH
MapKepoM. 3aMipsATH JiaMeTp YaIlKH 3a JOITOMOTO0 JIiHIMKH. OO0UUCIUTH MIKpOOHE
gucino 3a Gopmynoro OmensHchbKoro. OLIHUTH SKICHHA CKJIaa OakTepiil MmoBiTps
JOCIIKYyBaHUX MPUMIIIeHb. Pe3ypTaT 3anectu 10 Ta01. 13, HaBeAeHOI HIKYE:

Taomui 13
SxicHuit ckian 6akTepid MOBITPS TOCTIKYBAHUX PUMIIICHb
JocnixyBaHe TPUMIIICHHS KinbkicTh MiKpooprauismis y m°

MOBITPS

3aeoannsa 2. llposecTn BU3HAYeHHA KiIbKOCTI Kodi-inaexkcy B 1 mu1 Boau.

JUist ociizkeHHs MIKpo(JIopr BOJM HEOOX1JTHO BUKOHATH TaKl MPOLIETypH:

1. BixgibpaTtu 3pa3ok BOJM 3TiTHO BKa3aHUX MPABUJ;

2. Bucistu razonom o 0,2 M Boau Ha oBepxHio MIIA 1 cepenoBuiia Expo;

3. Yamky [letpi 3 MITA kynsTuByBatu 2-3 no6u npu 28°C, a 3 cepenoBuIeM
Enmo — 1 noby ipu 37°C.

4. IlpoBectn Bu3HaUYeHHs KibkocTi Komi-iHaekcy/m.

Ha ocHOBI oTpuMaHUX €KCIIEpUMEHTAIBHUX PEe3yJbTaTiB 3POOUTH BHCHOBOK
11010 JOCJIIPKYBaHUX 00’ €KTIB.

3aeoanna 3. JIoCaiAUTH 3MUBH 3 MIOBEPXHI CTOJY, PYK, IIOCYY.

[IpoBectn po3paxyHku KigbkocTi MA®AM y 3muBax. Busnauutu
CaHITapHUI CTaH MOBEPXHI JOCIIIKEHUX 00’ €kTiB. Onucatu KylbTypaibHl O3HAKU
KOJIOHIM, skl Bupociau Ha yamkax Ilerpi. IlpoBecTH MIKpOCKOMiIO OMUCAHUX
KOJIOHI#, 3aMaJlf0OBaTH B 3BIT, BCTAHOBUBIIM iX MOP(OJIOTIUHI O3HAKU 1 (hapOyBaHHS
3a [ pamom.

IIuTaHHA 1J8 CAMOKOHTPOJIIO:

1. SIki1 IKOCTI BOAM € HAHOLIBII BaXKINBUMH IS IATHOI BOIN?

2. Yomy y OLIBIIOCTI BUMAJKIB BOJA 3 MPUPOJAHUX BOJOWM € HEMPHUIATHOIO
JUIsL O€3MOCePETHBOTO CIIOKUBAHHS JIFOIMHOO?

3. [llo mo>ke moripiryBaTH BIACTUBOCTI BOJH 3 IPUPOTHUX BOJAOUM?

4. SIki hakTOpU MOTJIM BIUIMBATH HA CTaH JOCIIKYBaHUX 3pa3KiB BOIAU?

5. SlkuM 4YMHOM MO>KHA JAOCSITTH MOKpAIlaHHs SKOCTI MTUTHO1T BOJU?

6. Sxi 3axomu Bu Moxere 3anpomoHyBaTH Uil 30€pEeKEHHS BOJHMX
pecypciB?

7. OxapakTepu3yiTe eKOJIOTIYHUN CTaH PIYKH CBOTO MICIISl TPOKUBAHHSI.
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8. SlkuM YMHOM aHTPOMOTCHHE HAJAXOKEHHS OlOT€HHUX EJEMEHTIB [0
BOJIHOT'O CEPEIOBHINA OPYIITY€E HOTO KOJIOTIYHY piBHOBAry?

9. SMxuMm MeTOIaMH BIJIOBIIOIOTH TOBITPSA JUIsi  OAKTEPiOJOTIYHOTO
JOCTIIKEHB?

Ilpakmuuna poooma Ne 6

Tema. ,,Ximizayia cirvcokozocnooapcoko2o eupoonuymea ma iy
€K0/102I4Hi HaciOKu”

Mema: susuumu 6nius XiMiuHux 3aco0ié (MiHepalbHUX 000pus, necmuyuois,
ompymoximixamis) Ha 3a0pyOHEeH s HABKOJIUUHbO20 Cepedosuuyd.

Ilpozpamni numannsa: npasuna 30epicaHHs MIHEpANbHUX 000pU8, NeCmMuyuois,
OmMpymoximixamie,  6U3HAUEHHS  3A0PYOHEHHsT  acpoaaHowagmie  cmMivHUMU
NOBEPXHEBUMU BOOAMU.

Mamepianu ma ooaaonanna: madbauyi, yugposi 0aHi MexHoN02IUHUX PO3PAXYHKIE
WOOO0 BUPOULYBAHHS 080UEBUX KVIbIMYP, 008IOHUKOBA Jimepamypa.

Xix poooru

Jlnst  cydacHOro CUIbCBKOTO TOCHOJApCTBAa XapaKTE€pHE 1HTEHCHBHE
BUKOPHUCTAHHS TepOIlUAiB, 1HCEKTUIUAIB, (PYHTIIUIIB, PETYJISITOPIB POCTY TOIIIO.
Ane mmpoka XiMi3alig € CEpHO3HOK MMOTEHLINHOI HEOEe3MeKow Ui
HABKOJIMIIIHBOTO CEPEIOBUINA, Y MEpILy Yepry Ui 3eMeflb 1 KyJIbTypHUX POCIHH, a
Yyepe3 HUX JIJIsl TBAPHH 1 JIFOJICH.

[TopymenHs: mpaBui 30epiraHHsS HEBUKOPUCTAHUX 3QJIMIIKIB TECTUIUIIB,
BUKHWJIAHHS 1X B MICIISI IPO’KMBAHHS TBapHMH — 1€ OJ{HA MPUYMHA 3arudeni 6ararbox
IpeICTaBHUKIB PayHH, arpoiaHamadris.

BHecenns amiauHoi Bojau mepea CIBOOIO Il 3HMINCHHS MHUITOBUIHUX
IpU3YHIB BUKJIUKA€E 3aru0Oeib MiIa3yHiB 1 3€MHOBOJHUX (BYXKIB, TaJIOK, SIIIPOK).
Kabanu MoxyTh 3'inatu He numie "mpuHaau" s TPU3YHIB, alie i TPyNH 3aru0aux
BiJl OTPYTH OCOOMH, B pe€3yJibTaTl YOro TMHYThb. BuUmajku Takoro '"BTOPHUHHOIO
OTPYEHHS" TaKOXK BIJIOMI CE€PEJl XMKaKIB: JINCULIb, TXOPIB Ta IHIIUX.

HarpomamxkeHHss mNecTULMIIB B OpraHi3Max MTaxiB BIUIMBaE Ha IX
MOBEIIHKY: CTAa€ XapaKTEPHUM CIIOBUIbHEHE YCBIJIOMJICHHSI HEOE3MEKH, BIACYTHIN
CTpax, BOHM BIJIPI3HAIOTHCS BUCHAXKEHICTIO, 301IBIIYETHCA KUIBKICTh YPOIKEHUX
BUPOJKIB. 3acoOu XiMi3allli € OJHI€I0 3 TMPUYUH CKOPOYEHHS YHCEIbHOCTI
omkonocimeit. Ilecturuam BpakaroTh O/pDKUT TpU  MOPSIMOMY KOHTakTi abo
MOMAJal0uH 3 HEKTapoM abo MUIJIOM POCIIUH.

[lecTuniuau piiko MPOSIBISIOTH ce0e SIK OTpyTa MUTTEBOI i, HABMAKH, PSIJT
MpenapariB XapakTEPU3YEThCS CIIOBUIBHEHOIO MIE€I0, PE3YIbTaTH AKOI HE 3aBXKIU
MOXHa TiepenOadnuTH. MyTareHHa Ta KaHIIEpOTeHHa iX 3aTHOCTI HeOe3neyHi 3
TOYKH 30py TEHETHUYHUX HACIIIKIB: BIUIMB HAa PO3MHOXEHHS, 3MIIICHHS TEPMIHIB
BIAKJIAJaHHS S€Lb, 3MEHIIEHHS KUILKOCTI IIOTOMCTBA, 3HIDKEHHS >KUTTE3IaTHOCTI.
Bcranosneno, mo J/IT npu3BoAUTh 10 HOTOHIIEHHS IIKAPJIYIH S€b Y NTaXI1B.
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Cinbchke rocmofapcTBO 3a0pyJHIOE BOAHI pecypcu B OCHOBHOMY 3a
paxyHOK CTIYHUX BOJ (pepM, TBAPUHHHUIIBKMX KOMIUIEKCIB Ta I[yKpPOBUX 3aBOJIB, a
TaKOX 3a paxyHOK (pumbTparlii Ta 3MHUBaHHS MiHEPATbHUX TOOPUB 1 TMECTUIUIIB 13
CLIbCHKOTOCTIOAAPCHKUX yTiab. HaceneHHaM 1 HapOJAHUM TOCTIOAAPCTBOM Y KpaiHH
IOPIYHO CIIOXKUBAETHC NpHOaM3HO 30 MIpa. M Boau. B ciibcbkOoMy rocrnomapcTsi
Kpainu BukopucToByeThes 10,9 mupa.m® Bomu, abo 36,4% Big il 3araapHOro
CIIO’KMBaHHSI.

3a0pynHEHHS] BOJOWMMIN MIHEpPAIbHHUMH Ta OPTaHIYHUMH PEUYOBHHAMH,
0COOJIMBO CIIOJyKaMH a30Ty 1 ¢ocdopy MACHIIOE Tpolecu eBTpodikalli, Mo
BUKJIMKAE€ 3aruOesib BOJHMX OpraHi3MiB, 1, Hacammepen pubu. OgHuM 3
HaliHeOe3meunimux 3a0pyaHIOBaviB TUTHOI Boau € Hitpatu. IIkigmmBi s
3JI0pOB'sl HE CaMl HITPAaTH, a HITPUTH, K1 YTBOPIOIOTHCA 3 HUX B OpraHax TPaBJICHHS
JOJIEeN 1 TBAPHH, a TAKOX M1 Yac TPUBAJIOro 30epiraHHs MPOIyKLIi pOCTUHHHUIITBA.
IkiaMBl TakoXX aMiHM 1 HITpo3aMiHHM. Bcl 1l cnofyku pyHHYIOTH TeMOTrJjo0iH
KpOBI.

Ha cphorojgHi BCTAHOBIIEHO MNpSIMUN 3B'SI30K MDK MIABUIIEHUM BMICTOM
HITpaTIB y MUTHIA BOJl Ta 3aXBOPIOBaHHAM Ha pak. HiTpo3zamiHu 1 HITpo3amiiu,
KpIM KaHILIEPOT€HHHMX, BUSBISIOTH MYTareHHi Ta €MOpIOTOKCHYHI BJIACTHUBOCTI.
ATpOXiMIYH1 JTOCHIJKEHHS TOKa3alu, 10 TUIBKKM B PE3yJIbTaTi MOBEPXHEBOTO Ta
JPEHAXKHOTO CTOKIB Y BOJOMMMUINA 1 MaJll pIYKA BUHOCUTHCS 10 22% BHECEHUX Ha
MoJisg CIoJIyK a3oTy. HaBiTh y pasi gojep:kaHHs BCIX MPaBUJI 1 HOPMATHUBIB ITiJT Yac
BHECEHHS a30THUX JIOOpUB 3 MOJII HAAXOAWUTh y Bojoumuma 1o 10% BHeceHOro
azoty. Oco0nMBO Bpa3iauBi 10 3a0pyaHEHHS O10T€HHUMH €JIEMEHTaMH MaJl PiukH,
K1 MalOTh HE3HAYHY BUTPATY BOJIM 33 OJAMHHUIIIO Yacy.

CepellHIO KOHIICHTpAIIII0O HITPATIB y BOJOMMHMINAX abo0 piukax Micis
HAJXO/DKEHHS B HUX MOBEPXHEBUX 1 JPEHAXKHUX CTOKIB MOXHA pO3paxyBaTH 3a
dbopmyIioro:

_ Q,Cp +ZC,[(PQ,[(PF + ZCHOBQHOBF
- Qp "'ZQ/_IPF"'ZQHOBF

3HaK ) Mokasye, 0 CJIiJ1 JOAaBaTH JaHl MO KOKHOMY OO (AUISHII);

Qp — BUTpaTa BOJM y BOJOWMHUILI B PO3paxyHKOBUH mepiof, Ji/c;

C, — (oHOBAa KOHLIEHTpALls HITPATIB y BOJI BOAOMMHUIIA Yy CTBOpI NEpen
TISTHKOO (200 MISITHKAMHM ) 3pOIIEHHS, MT/JT;

Cp Cuos — KOHILEHTpaAllsl HITPATiB BIANOBIAHO B JAPEHAXHOMY Ta
MMOBEPXHEBOMY CTOKAX, MT/JI;

F — mmomma minstHKY, 110 3pOITy€EThCsl, Ta; (KO OLIbIe AUISTHOK, TO F1 F2 1

Chro, , Me/e

T.J.;

Qup Qnos — MOIyNl BIAMOBIZHO JAPEHAXKHOTO Ta MOBEPXHEBOTO CTOKIB,
m3/mo6a*ra.

Eempoghikayis — wHanmipHe 30aradeHHss BoAoWMHIl (UM PIUOK)
MIHEpaJIbHUMU Ta OpraHIYHUMH JoOpuBaMu (nepeynoOpeHHs). B pe3ynbrari boro
y BOJOMMHINAX OYpPHO PO3BUBAETHCS POCIMHHICTD, 5IKa, BUKOPUCTOBYIOUH KHCEHD,
pOOUTH iX MEPTBUMHU.
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Inepediecnm — (BXOIAIIMI) CKIIa0Ba YaCTUHA OyIb-sIKO1 CKJIAHOI CIOJTYKHU
a6o cywmimi. Hanpuxman, CO, moBiTps TOMIO.

Mooyns — (Mipa) BUTpaTa BOJM Ha OJUHHUIIIO IUIOIII 32 OJUHUIIIO Yacy.

Cmik — ue pyX BOAM IO TMOBEPXHI 3€MJi, a TaKOX y TOBII TPYHTy Ta
TIPCHKUX TOPI.

[Ilo6 nomepeauTH 3a0pydHEHHS NPUPOIHOTO CEPEIOBUINA Ta OTPYEHHS
TBapWH, IIiJI Yac 30epiraHHs 1 3aCTOCYBaHHS MIHEPAJIbHUX J00pHB, XIMIYHHUX
METIOpaHTIB Ta MECTULIM/IIB HEOOXITHO JOTPUMYBATHUCS TAKUX TOJIOBHUX BUMOT:

1. BHecenHsi XiIMIYHUX 3aco0iB MPOBOJWUTHU 3TITHO 3 TEXHOJOTIYHOIO
JIOKYMEHTAIII€I0, B SIKIH BKa3aHO J03H, CTPOKU 1 CIIOCOOM BHECEHHS, K BUXIJIHY
iHpopMarlito sl MPOBEICHHS PO3paxyHKIB HEOOXITHO BHUKOPHUCTOBYBATH JIaHI
nacropTa MmoJsl.

2. Bumum 1 pgo3m 3acTocyBaHHS MiHEpaIbHMX JOOpPHB BH3HAUaTH 13
BpaxyBaHHSl HAsBHOCTI MOXXMBHUX PEYOBHH y TPYHTi, OCOOJHMBO Ha 3pPOIIyBaHUX
3eMJIIX, OCKIJIbKH 3JIUILIKH TOOPUB MONAJA0Th y IPEHAXH1 BOAMU.

3. Bukmtountu BHECEHHsS JOOPHUB Ha CXHJIAX y MEp3JIOTAINNA a00 BKPUTHIM
CHITOM TPYHT.

4. 3a0e3rneunTy CBOEYaCHE BHECEHHS JOOPUB y TPYHT 1] Yac MOBEPXHEBOTO
BHECEHHS.

5. PetenbHO chiKyBaTH 3a CIPABHICTIO arperariB, JH00Ope BiApETytOBaTH
OpraHu MaIlWHH, sIKa 3aifHsITa Ha BHECEHH1 T00PUB.

6. 3acTtocyBaHHS XIMIYHHUX 3aco0iB 3a JIOIIOMOI'OIO aBiallli MPOBOIAUTH Yy
BUHSATKOBUX BHUMNaaKax. [Ipu npomMy cyBOpo ITOTpUMYBATHCh BCTAHOBJIEHHX BHUMOT:
BpPaxOBYBATH MIBUJKICTh BITPY (He Ounbie 4 M/C), 103U BHECEHHSI, BUCOTY TOJIHOTY,
JTOTPUMaHHS CaHITAPHO-3aXUCHUX 30H. ABTOXIMOOPOOKY MPOBOJUTH B PaHHBO-
BECHSHMI nepiof (11 HEe 3aB/Ia€ MKOAU TBApUHAM), HE 3aCTOCOBYBATH 1i B Mep1oj iX
PO3MHOKEHHS, MOOIM3Y MICI[b KOHUEHTpALll AUKUX TBAPUH, iX MICI[b TPOKUBAHHS.

7. He nomyckaTtu 30epiraHHs MiHEpaJbHUX OOpUB Ha MOJISAX 1 y30144sixX
JOpIT, HE 3aJMIIAaTH HEBUKOpUCTaHl JoOpuBa. JlOTpuMyBaTUCS BCTAHOBJIEHUX
npaBuJI 30epiranis J00puB.

8. Jlma oxoponu (ayHu Mg Yac 3acTOCYBaHHS OTPYTOXIMIKATIiB
IOPONOHYEThCSI  JOTPUMYBATUCh MPUHLUIY HPOCTOPOBO-YACOBOI  MOJSpU3ALIii
xiM0oOpoOku B arponanamadrax. [lomsirae BiH y HaCTymHOMY: J10 IPOBEICHHS POOIT
Ha TEPUTOPIT TOCTIOIAPCTBA MAIOTh OYTH BUSIBJICHI 1 HAHECEHI Ha CHeIlialbHI KapTH
BC1 OCHOBHI MiCIA iCHyBaHH}I 1 PO3MHOKEHHS JUKHX TBApHH, IUISIXHM iX Mirpari,
MICISl TOJNIBJII B CUICHKOTOCIOJAPCHKUX yrumﬂx Boponoi Touto. IloTpiOne
aHaJIOTIYHE KapTyBaHHS 3a0yp'sHEHHsI TOCIBIB 1 MICI[b KOHIIEHTapallii BOTHHII
IIKITHUKIB.

Hactynmuuii etam — mpoCTOpOBE TOPIBHSHHS B3a€EMHOTO PO3MIICHHS
JUISTHOK, SIKI MOTpeOyIOTh BHECEHHS OTPYTOXIMIKATIB, CKIaAiB (IHIIMX MICIb
30epiraHfs) 3 PO3MIIICHHSIM HaWBXJIMBIIIUX MICHb JKUTTENISUIBHOCTI (ayHHU.
YacoBuil aHani3 nmossrae B MOPIBHSIHHI KaJ€HIApPHUX CTPOKIB BHECEHHS XIMIKATIB,
BUXOJS4YM 3 OlOJIOTIYHMX OCOOJIMBOCTEN KyJIbTypH Ta LIKIJJIMBUX OPraHi3MiB, a
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TepMiHAMH THI3AyBaHHS B arpoueHo3y (OHOBHX BHJIB NTaxiB, PO3MHOKEHHS
THIITMX BHUJIIB TBAPHH.

9. He momyckaTtu omHOYacHO MpodigakTUIHI XIMOOPOOKH Ta 3aCTOCYBaHHS
OTPYTOXIMIKATIB Ha BeMMKUX IMomax. lle mpu3Boauth 10 BiAOOpPY CTIMKUX
TCHOTHUIIB IIKIJJUBUX OpPraHi3MiB 1 HEOOX1IHOCTI 3aCTOCYBAHHS OUIBIINX J03.
PekoMeHayeTbCS BHKOPUCTOBYBAaTHM IPOTPECHBHI BUAM OOpPOOKH; CMYTOBY,
KpailoBy, /l1arOHAJIbHY.

10. OrtpyiiHi mnpenapatv po3KJIaJaTH B  KOHIOUIHAX, KOpPIBHUKaX
CBUHApHUKaX MO>KHA JIUIIE TOAL, KOJIU € MOKJIMBICTh TAMYACOBO, HA KUJIbKAa TH)KHIB
IIEPEBECTU TBAPUH B 1HIIE Miclie. B IpuUMILIEHHSIX OTPYTY PO3KIAJalOTh TIIBKU B
CHELaJIbHUX SIIMKaX, 32 SKUMU BECh 4ac CTeXaTh, 00 T'PU3YHH HE PO3HOCUIH
otpyTy. 1l00 YHUKHYTH OTpy€HHS 3€pHOINHMX NTaxXiB 1 TBAPHH, 3€PHOBI MPUHAIM,
oTpy€eHi pocPOopruIOM LIMHKY, CI1J] 3aKJIaJaTH TIIBKUA B HOPY I'PU3YHIB.

3aeoanna 1. BupaxyBaTH KUIbKiCTh OTPYTOXIMIKATIB, IO HAAXOAUTH Y
AOBKLULIA 32 00POOKH MeCTULMAAMH IJIOJOBUX HACA/IKEHb.

11100061 HacaodcenHs CilbCbKO20CNO00APCbKO20 NIONPUEMCMBA 3AUMAOMb
naowyy 1200 ea. Ska KUIBKICTh OTPYTOXIMIKATIB TIONAJa€e B HABKOJIUIIHE
CEepelloBUIlle, SKIIO HACA/PKEHHS 3a OJWH Ce30H oOpoOisioTh 7 pasiB
OTPYTOXIMIKATaMH 3 BUKOPHCTAHHSAM KOXXHOTO pa3y B CEpPEeIHbOMY 2 KI J.p.
necTuiuaiB Ha 1 ra?
3asoanns 2. BupaxyBaru:

1) ckibKM JOJIaTKOBUX OJ[KOJ0CciMel Tpeda rocroapcTBaM sl 3aUICHHS
cafiB, K0 Ha 1 ra HEOOXIAHO MaTH 2 BYJMKH, a HA TEPUTOPISIX TOCHMOJAPCTB €
BChOT0 560 BYJIHKIB?

2) CKINBbKW JOMATKOBOI MPOAYKIIT MOTJIM O OJep KaTH TOCIOApPCTBA, SKIIO
3a paxyHOK OJKUIBHULTBA YpOXKaMHICTh caaiB 30UIblIyeThCs Ha 2,5 T Ha 1 ra, a
30ip meny — Big 5 1o 10 kr/ra?

3) Ha CKIJIBKHM BIJICOTKIB OJKOJIM MiJABHIIYIOTH MPOAYKTUBHICTH KOKHOTO
reKTapy caay, SIKIIO ypoXKalHICTh ciM'ssukoBUX Ha mioni 800 ra 6e3 0xosociMeit
nopiBHioBana 10 T/ra. Y 3B'sI3Ky 3 1IUM: sIKy I101Ly Tpeba Oyio T0AaTKOBO 3alHATH
1] Cau, SKIIO PO3PaXxOBYBATH TIILKU Ha JUKHUX 3alAIIOBAYiB?

3asoanna 3. BU3HAYNTH cepeHI0 KOHIEHTpPauilo HiTpatiB y p. JlymHa Ha
AUISHII BUHOCY 3 MACHBY 3pPOIICHHS, SIKIIO rocnoaapcrso ,Ilpominb'" mae
macuB 3pomieHHss F=800 ra.

JpeHaxxHui1 MOAYJb 3pOIIeHHS Q,p = 2,8 M>/mob/ra, MO/JyJIb TTOBEPXHEBOIO
cToKy Quop = 12M%/106/ra.

KoHueHTpanis HITpaTiB y APEHAXXHOMY CTOLl Ha MEPIIii AUISHIN MJIOLIEIO
F1=300 ra ctanoButhb Cyp; = 25Mr/m1, Ha apyrii autaHUl mwiomero Fo = 500 ra, Cupo =
20 Mr/m; B mOBEpXHEBOMY CTOIll Ha AUITHKAX BIAMOBIAHO Crop = 7MI/I 1 Crom =
Smr/.

@doHOBa KOHIIEHTpalis HiTpaTiB y p. [Ipo3opa (Buie 3a00py BOAM AJi 3pOLIEHHS)
C,=5Mr/11 , BUTpaTa BOJM B piulli B po3paxyHKoBHi nepiox Q, = 2md/c.
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Sk 30impIIMIach KOHIIGHTpAIlis HITpaTiB y BOJAlL MO BITHOIIEHHIO M0
¢dboHOBOI?

Yu He mepeBulnye 3arajbHUN BMICT HiTpaTiB y Boai [JIK, skmo mis
BOJIOWMHUIIl TOCHOAAPCHKO-IMTHOrO npu3HaueHHs BexnunHa [JIK 3a num
1HTpeaienToM 1opiBHIOE 40 Mr/n?

Uu MoXkHa YyCYHYTH 3a0pyJHEHHS BOJHOrO 00'ekTa 0€3 cheriaJbHUX
BOJIOOXOPOHHHMX 3aXOJIB — arpoTeXHIYHUX, MEJIOpPaTUBHUX, OpraHi3aliiHo-
rocCroaapCchbKux?

3asoanns 4. BU3HAYMTH: KOHIEHTPaNil0 HiTpaTiB y p. JlyMHa HUKYe TUIAHKH
3pOIIECHHA; BU3HAYUTH CHeliajJbHi BOXOOXOPOHHI 3aX0AM JJIS NepexonJieHHs
Ta OYMILEHHS BiJ 0I0reHHMX PEYOBHH MOBEPXHEBUX i IPEHAKHUX CTOKIB.

CutbChKOrocno1apchke MmianpueMcTBo olIIpoMinp" Mae 500 ra 3pouryBaHux
3eMellb, Kl 3POLIYIOThCS OYMILIEHUMH CTIYHMMH BOJAMHM TBapHUHHHIIBKUX, (EpM.
MarepuHchka Mopoja — MICKH, 110 OOYMOBJIIOE HAsIBHICTh BEJIMKUX MOKAa3HUKIB
JIPEHAKHOTO MOy — 12 mr/im Ha 1 ra Ta MOBEPXHEBOrO0 MOAYJS CTOKY SMr/i Ha 1
ra. KoHnenTpaiist HITpaTiB y JIpeHa)KHOMY CTOILl Ha 4ac MPOBEAEHHSA PO3pPaxyHKIB
(BecHa nopiBHioBasia 80 mr/i1, a y Bojax MOBEPXHEBOTO CTOKY — 10 Mr/i.

®doHOBa KOHIIEHTpaIlisl HITpaTiB y Boal p. JymHa craHoBuia 17 mr/m, a ii
BUTpATa IIiJl 4ac NpoBeAEHHS po3paxyHkis -— 0.05 m¥/c.

[uTaHHa 1151 CAMOKOHTPOJIIO:

1. Illo po3ymirOTh Tij] 3a0pyIHEHHSM BOJONM?

2. Ha3BiTh OCHOBHI BUU 3a0pYy/IHEHHS BOJOUM

3. Ha3BiTh (13u4HI Ta XIMIUHI areHTH — 3a0pyIHIOBay1 BOJAOWM.

4. Illo Take aHTPONOre€HHa 1 MPUPOAHA €BTPO(DiKaLis BOJONM?

5. Ha3BiTh 3ax01u 60poThOH 3 €BTpOdiKaIli€r0 BOTONM.

6. 3a IKMMH OKAa3HUKAMH BU3HAYAIOTH SIKICTh BOAU?

7. 1lllo po3yMitOTh Mmij riApoOi0JOTTYHUMHU MTOKA3HUKAMHU SIKOCT1 BOJIU?

8. Illo po3yMitOTh MiJT OAKTEP10JOTTUHUMHU MTOKA3HUKAMU SKOCT1 BOIU?

9. Axi BUMOTH CTaBJIATH JIO CTIYHUX BOJ Y pa3i CKHIAHHS iX J0 BOJOWMHIIL?

10. SIkuii BIJIMB MOXKYTh BUMHUTH HEJIOCTAaTHHO OYMINICHI CTIYHI BOJIM B pasi
CKMIAaHHA IX 10 BOIOHMHAIIA?

Ilpakmuuna poooma Ne 7

Tema. ,,Busnauenns emicmy nimpamie y xapuoeux npooykmax”
Mema: 060100imu HagUKaMU WOOO BUHAYUEHHS 6MICIY HIMPUmMIe ma Himpamis y
NPOOYKMAX Xap4y8aHHsl.
Ilpocpamui numanHsa: O3HAUOMUMUCL 13 GUOAMU [ COPMAMU DPOCIUH ULOOO
30aMHOCMI  HAKONUYEHHS. HUMU Himpamie 1 Himpumie, O00Caioumu OKpemi
eKON02IYHI (hakxmopu, w0 HaUubIIbW CHPUAIOMb HAKONUYEHHIO HIMmpumie ma
HIMpamia y CilbCbK020CN00apChKill NPOOYKYi.
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Mamepianu ma o61a0HauHA: HIMpPamMomip, NIHIUKA, CKATbNelb, HAOIp Xapuoeux
npooykmie (0680ui, hpykmu), 008i0Ko8a aimepamypa.

Xin podorn

Hitpatu (cosi HITpaTHOT KUCIOTH) — € JTOCTATHHO MOIIUPEHUMHU TOKCUYHUMU
3a0pynHIOBayamMu cepenoBuina. Jlxeperamu Takoro 3a0pyIHEHHs MepIl 3a BCE €
HITpaTHI J00pHWBa, NPOJYKTH THHUTTS OpPraHiuHUX pPEYOBUH, IIPOMHCIIOBI U
KOMYHaJIbHO-TTOOYTOB1 BIJIXOJIH.

Hitpatu HakonuuyloTbes y BOA1 1 IPOJIYKTaX XapuyyBaHHS, MOTIM HAAXOASTh
70 opraHiamy TBapuH 1 jrogedl. 80 % iX HaaXOAUTh 3 XapUOBUMHU MPOAYKTAMH,
NepPEeBaXHO 3 POCIUHHUMU. JIOCHIIHUKU BUSBUIM, IO TOSBA Ta HAKOTMUYECHHS
HITpaTIiB B MPOAYKII POCIMHHULTBA I[OB’S3aHI HE TUIBKK 3 HITPATHUMH
N00OpUBaMHU.

Ha iHTEeHCUBHICTh NOTJIMHAHHS POCIMHAMM HITPATIB BIUIMBAIOTH O10JIOT1YHI 1
COPTOBI OCOOJIMBOCTI POCIWH, PEXKHUM MIHEPAIBHOIO JKUBIICHHS, (PaKTOpH
OTOYYIOUOI'0 CEPElOBHUINA, SKI, B CBOIO 4Yepry, BH3HAYAIOTh PIBEHb HITPATHOIO
YKUBJICHHS, CIIIBBIJJHOILICHHS HITPOT€HY 1 aMOHIIO HITPOT€HY 1 aMOHIaKy B IPYHTI UM
KUBWIBHIA Maci, CTymiHb 30allaHcoBaHOCTI HiTporeHy ¢ocdopy, Kaiiro,
MIKpPOEJIEMEHTIB 1 X 3aCBOEHHS POCIMHAMH, PIBEHb POAIOYOCTI IPYHTY, BOJIOTICTh
Ta TEMIepaTypa IPyHTY 1 OBITPs, IHTEHCUBHICTH 1 Yac Jii OCBITJIICHHS.

HapaxoByetbcst nmoHan 20 ¢akTopis, 110 COPUAIOTh HAKOMIMYEHHIO HITPATIB B
CUIbCBKOTOCTIOAAPChKIM  MpOAYyKIii. 3a JaHUMHU HayKOBO-AOCIIIHHUX YCTaHOB
Himeuunnu, Yexii Ta iHmMX KpaiH HA HAKOMMYEHHS HITPATIB Yy BEIHKIA Mipi
BILTUBAIOTH 00OpuBa (47%), y MeHIIIii Mipi — yMOBHU poKy (29 %) Ta copTu pociuH
(24%).

['pyHTOBO-€KOJIOT1YHI YMHHUKH (3BOJIOKEHHS, CBITJIO, TEMIIEpaTypa MOBITPS Ta
I'PYHTY) JIIFOTh B KOMILJIEKC1, MOXYTb I1JICUJTIOBATH UM MOCIA0IIOBATH OAUH OJIHOTO,
oo ¥ yckIaJHIO€ BUSIBICHHS J1i okpeMux (akropiB. IlormuHaHHA HITpaTiB
pOCIIMHaMH 30UJIbIIYETHCS PU CUIIBHOMY OCBITJIEHHI. [IpyM HU3BKUX TeMIiepaTypax
MOBITPS HAJIXO/UKCHHS HITPATiB 3MEHIIYETHhCS. |HTEHCHUBHE 3BOJIOKEHHS TIPYHTY
crpusie 30UIbIICHHIO MOTJIMHAHHS HITPATIB.

3a 3/1aTHICTIO HAKOMMYYBaTH HITPATU 1 HITPUTU BUIU 1 COPTU POCIUH CYTTEBO
PO3PI3HAIOTHCSA. [CHYIOTH OBOYEBI KYJIBTYPH 3 BEJIMKUM 1 MaJIMM BMICTOM HITpPATIB.

Tak, HakomuuyBadamMu HITpaTiB € 0arato BUIIB 3 POAUHU TapOy30BUX,
KalyCTsIHUX, celepoBux. Halibinpima iX KUIBKICTh MICTUTHCS Y JIMCTOBHX OBOYAX,
HallMeHIlla — y ToMaTax, Oakia)kaHax, BUHOTpaji, s0iykax. PaHHl oBOYl MICTSTH
HITpaTIB OUIBINE, HIXK Ti3HI.

@pyKTH Ta SITOAM HAKONUYYIOTh HITPATIB AYyXE€ Majo. Y POCIHMHAX HITpaTH
PO3MOAUIAIOTECS HEpIBHOMIpHO. Hampukinaa, B KapTOIJi HITpaTH OLIbIIe BCbOTO
HaKOMUYYIOThCS B OyJibOax, MEHIE — y JIUCTKAX, B METPYIII Ta KPOIl MEHIIE y
JIMCTKAX.

BwmicT HiTpaTiB 301IbIIY€ETHCS B JINCTOBOI IJIACTUHU J0 JUCTKOBOTO YepellKa
1 gami go crebna. Tak, JUCTKK TMETPYIIKU, celiepu, Kpomy mictuth Ha 50-60%
HITpaTIiB MEHIIIE HDK cTebma. Y CymnBITTAX UBITHOI kamyctu — Ha 70% MeHIe
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HITPATIB HDK Yy KayaHi. Y JIMCTKOBUX IUIACTHHKAX O1IOTOJIOBOI KaIllyCTH iX MEHIIE
Ha 30-40%, HDK y TOTOBIICHHWX dYepemKkax IuX JUCTKIB 1 Ha 60-70% wMeHie
MOPIBHSIHO 3 KAYaHOM.

VY cepueBrHl 1 KIHUMKY CTOJIOBOTO OYypsiky MicTUTbca HiTpariB y 10 pasis
OlnplIe HIXK y 11 HEeHTpadbHIN 4acTWHI, @ Y BEpXHiil yacTUHI kabauka HITpaTiB y 2
pa3u MeEHIe HDK OUlsd IUIOAOHDKKM. Y OakiakaHiB Il TTOKa3HUKH € I1¢ OLIbII
3HAUHUMH. BepxHs yacTMHA MOPKBH MICTUTH HiTpariB Ha 80% wmeHme HiX ii
cepiieBMHKA. B oripkax 1 peauciii HITpaTiB y IIKOPUHII HakonuuyeTrbes Ha 70%
O1JIbIIIE TOPIBHSHO 13 BHYTPIIIHIMU [IapaMH.

OTxe, AKIIO 3pi3aTH MOBEPXHEBUH IIAp IIMX OBOYIB, TaK cCaMO SK Yy JAMHI,
KaByHa, TO MOYKHA 3POOHUTH IIi MPOAYKTH OLIbII A0OposkicHuMu (Tadm. 14).

Tabmuis 14
BMicCT HITpaTiB B OpraHax 3eJIEeHUX pOCIUH (MI/KT)
Opran [[InuHat Kopiangp Kpin
Kopisb 74 90 384
Crebno 833 163 487
Uepeiok Jmcra 814 165 441
Jluct 213 14 95

Jltomuua BHBeNa MEBHI COPTH POCIHH, SIKI Yy TPOILECT >KUTTEMISIIBHOCTI
HaKOMHWYYIOTh Y CBOiX TKAaHMHAX HE3HAYHY KUIbKICTh HITpPaTIB 1 HITPHUTIB.
BuponiyBanHss 1 BXUBaHHA TaKUX COPTIB Ja€ 3MOry 3a0e3neuuTd cede
nobposikicHoro mnpojaykiieto. Jocmimkenas npodecopa A. BoloTckix MOKa3yrOTh,
o0 BMICT HITPATiB y IUIOAAX OrIpKa 3aJIeKUTh HE TUIBKM BiJ COPTOBHUX
0COOJIMBOCTEM, a i BiJ pO3MIpY.

Haiimenmy kinmbkicts HiTpaTiB — (56-140 MI/Kr) MICTATH IUIOOM JTOBXHHOKO
7,1-12 cwm, a Oinbiie, apiOHI mioau (IMiKyJi, KOPHINIOHW) — MPUONU3HO Yy 2 pasu

oinbie (Big 61 mo 249 mr/kr) (Tadm. 15).

Tabanig 15
3asie’KHICTh BMICTY HITPATIB B1JI pO3MIPY OTipKa
JloBkrHa 1103, ¢M / BMICT HITpaTiB, MI/KT CHPOI MacH
Copr 3-5 5,1-7 719 | 91-12 | 12114
«XapKiBCBKI» 249 111 111 56 39
«KyCTOBEBKITIN 187 61 45 67 44
«BuUTS36» 125 99 140 111 71

Bigomo, mo HiTpaTamM NOpUTAMaHHUN IIMPOKUNA CHEKTP TOKCHYHOI Aii Ha
OpraHi3M JIOJUHU, OCOONMBO [ITEW, sIKa TMOJAraE€ y KHUCHEBOMY TOJIOJYyBaHHI
TKaHWH, 1[0 PO3BUBAETHCA BHACIIJOK MOPYIICHHS TPAHCHOPTY KHCHIO KPOB’IO.
Pe3ynbTaToM € BUCOKHI piBEHb METTEMOTJI00IHY B KPOB1, pO3BUTOK I1aH03y. [Ipu
30UIbILIEHH] J11 HITPATiB B OpraHi3Mi pO3BUBAETHCA CTaH TIMOKCII.

VY MOBCSAKIEHHOMY >KUTTI MU YC1 CIIO)KMBAEMO OBOYI 1 PPYKTH ¥ BIEBHEHI, 110
B HUX MICTHTBCS MaJI0 HITpaTiB, a00 BOHU 30BCIM BiJICYTHI. AK€ 3a 30BHIIIHIM
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BUTJISIZIOM BOHM, 3a3BHYAi, Maike HE BIPI3HAIOTHCS BiJ THX, SKI MICTSITh 3HAYHO
MEHIIIe HITpaTiB, W JOBOJI YacTO MAlOTh OUIBLII PO3MIPH Ta TapHUN TOBAapPHUIA
Burisg. Came TOMy HEOOXITHO TPHUHATH 3aXOIH, sIKIi O TO3BOJWIM 3MEHIITUTH
KUTBKICTh IIUX IIKIIJTUBUX PEYOBHH.

I3 Tabn. 16 BuAHO, IO HE Ma€ MPAKTUYHO >KOJHUX OBOYIB 1 PYKTIB, SIKI HE
BHMAararoTh KOHTPOJIO BMICTy HiTpaTiB. HeOe3neunumu aJist 310poB’s JIIOJIUHU € HE
caMi HITpaTH, a HITPUTH, SKI YTBOPIOIOTHCA 13 HITpaTIB y KHIIKOBOMY TpPakKTi
JIIOJIMHYU M TBAPUHH, a TAKOXK IMPH 30epiraHHi pocaIuHHO1 poaykIli. Came HITPUTH,
a TaKOX BTOPMHHI aMiHU BHUKJIMKaIOTh HeOakaHWM BIUIMB Ha 370pOB’S JIOJEH 1
TBapHH.

BukopucranHs TUTHOT BOJIU, B SIKIH MICTSTHCS HITpATH y HAAMIPHINA KIJIBKOCTI,
MPU3BOJIUTH 0 OTPYEHHS, BUKJIIMKAIOYW B KPOBI JIIOJEH 1 TBAPUH TEPETBOPCHHS
reMorjo0iHy B METreMorjio0iH. BMICT HITpaTiB 1 HITPUTIB B M SICHHX HPOJYKTax
MOX€ KOJIUBaTUCA Yy Benukux mexax: Bim 0,47 no 4,5 Mr/kr, Ta B 3HayHIA Mipi
3aJIEKUTh Bl TEXHOJOr1i BUpPOOHMITBA Npoaykuii. Ha BMICT HITpaTiB B MOJoOLi
BILJIMBAE TTOPA POKY.

Bocenu ix 3HaYHO OLIBINIE, IX MAKCHMAJILbHUM BMICT BiJ3HAYAETHLCS B JIMITHI Ta
ceprHi. Y BEYIPHbOMY MOJIOLI KUIBKICTh HITPATIB BHILNA MOPIBHAHO 3 PAHKOBHM.
[Tpu nepepoO11i MOJIOKA HITPATH MEPEXOATh y cupoBaTKy. CepellHs KUIbKICTh iX Y
cupoBarmi 7,34-47,3 wmr/kr, a B mozomi 3,94-6,5. 3 1989 poky B VYkpaini
BIIpoBakeHa po3pobnena HJII xapuyBanns “VYHidikoBaHa cucTeMa TIT1€HIYHOTO
KOHTPOJIIO 32 BMICTOM HITPaTiB y XapyoBUX NPOAYyKTax” 3 OOpOOKOI0 JaHMX Ha
EOM. Bona mae 3mory He TIIBKH KOHTPOJIIOBATH CHUTYAIlll0 3 3a0pyIHEHHSIM
HITpaTaMH Xap4yOBHUX MPOJAYKTIB, a W SK CHPaBXKHS CHUCTEMa MOHITOPUHTY, Ma€
3BOPOTHUI 3B’ SI30K.

Ta0murs 16
BMICT HITpaTiB B OBOYaXx Ta MJ10/ax (B CEpeIHbOMY MO YKpaiHi)
OBoui, mIoau CepenHsi MacoBa 4acTKa HITpaTiB, MI/KT

Kaprorisa 108,7 +£6.5

KamycTa 0ij10rojioBa 337,7 + 333

bypsku cTo0B1 1049 + 168.3

MopkBa 253.2 49.7

Oripku vy BUIKDUTOMY I'DVHTI 165.5+12.9

Oripku y 3aXMIIEHOMY I'PYHTIL 237,8 £41.3

Tomaru 76.4 £3.1

KaByHu 379+ 12.8

J{uHi 83.3 + 83

[{uOynsg-iepo 381,6+31.,4

[{uOviis pinyacra 237.9+41.3

Slonyka 39.7+5.3

Tomaru 144 £ 16,7

Bona mepenbauae OpakyBaHHS MPOMYKINI 3 BMICTOM HITPAaTiB, OLIBIINM 3a
JOMYCTUMUM, aHaii3 MPUYMH TMOSABM Takol NPOAYKIIi B 00Iry Ta BXKHMBAHHS
aJMIHICTPATUBHUX 3aXO0/IiB 10 BUHHUX. Bcee 11e Mano nepHuit eext. BigcoTok npood
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MPOAYKINI CIIBCHKOTO TOCIOAApCTBA, B SKIM BMICT HITpaTiB IEPEBUIIYBaB
pomyctumuid, mpoTsirom 2010-2020 pokiB 3HU3UBCA MPUOIU3ZHO YABIYI.

3asoanna 1. O3HaAHOMUTHUCH i3 NPUHUMIIOM POOOTH HITPaTOMipa Ta JOCHIAUTH
BMICT HiTPaTiB y NPOAYKTAX XapYyBaHHS.

[linroToBieHi OBOYI ¥ TUIOAM PO3pI3alOTh HA YaCTUHU: 30HY OLIA
IJIOJIOHDKKH, IIKIPKY, Nepudepiiiny Ta cepeaHio YacTUHU, KadaH (y KallyCTH),
JUCTKH. 32 IOMOMOTOI0 HITpaTOMipa BU3HAYAIOTh BMICT HITPATIB Y 3pa3Kax.

3 KOXKHOTO 3pa3Ky Oa)kaHO 3pOOUTH ACKIUIbKa 3aMipiB. 3a OJEp>KaHUMHU
pe3ynbTaTamMu, 3pOOMTH BHCHOBOK IIOJIO SIKOCTI MPOAYKTIB 3a BMICTOM Y HHX
HiTpaTiB. [loka3HuKHM BHOCATH y Ta6d. 17.

Taomug 17
Bu3HaueHHs piBHS HITPATIB y MPOAYKTAX Xap4yyBaHHs

: MacoBa uacTka HiTpariB, MI/KI' | BucCHOBOK
HocmmxkyBana| Yactuna — : .
pociuna* POCIIMHU y cnpit et HHOAO AKOCTH
npoaykiii | tepmMoobpobku | TPOAYKTY
Kapromis [1i1 mKipKoIo
CepenunHa
DKunku
Karycra Kouepexka
Jluct
Oripku

*[Ipumitka. 3a HEOOXIAHICTIO ACOPTUMEHT MPOAYKTIB MOKHA 3MIHIOBATH

JlocniKyrour BMICT HITPATIB y MPOAYKTaX MICJisl BIUIMBY HA HUX TEPMIYHOI
00poOKH, poOJIsATH HACTYIMHE: OBOYl UM (PYKTH KIaAyTh y KUIUIS4y Boay Ha 10-15
XBWJIMH, MICIS 1X OXOJOJKEHHS, MEePEeBIpsItOTh Ha BMICT HiTpaTiB. OaepikaHi JaH1
3aMuCyoTh y Taou. 17.

3aeéoannsa 2. Ha BJacHOMYy Opradizmi, 3a pe3yJbTAaTAMH CIIOCTEPEKEHb
YIPOAOBK THKHSI, BHU3HAYMTH CePeIHbOI000BE HAJAXOMKEHHH HITpaTiB 3
NPOAYKTAMH Xap4YyBaHHSI.

J1yist mpoBeIeHHST PO3PaXyHKIB CKOPUCTATUCS JaHUMHU Tab. 18.

Jlyst BU3HAUCHHS CepeTHbOA000BOTO HAAXOMKEHHS HITPATIB 3 MPOJAYKTAMHU
XapuyyBaHHS BHUKOPUCTOBYHTE NaHl I'paHUYHO nonyctumux kKouueHntpauii (I'AK)
CIIO’KMBAHHS HITPATIB JIIOAUHOIO 3a 100y — 500 Mr, BCTAaHOBJIEHUX MPOJAOBOJIBUOIO 1
clabcbKoTOCcnoapcbkoro komiciero DAO OOH.

VY kpainax CHJI nnst mopocioi JOaWHUA JOMyCcTUMa J1000Ba J03a HITPATIB
ctaHoBUTh 300-325 mr. [Tam’aTaiiTe, 1110 HITPATH HAAXOJATHh B OpraHi3M JIOJIUHU HE
TUIBKM 3 OBOYaMM, a ¥ 3 MUTHOK BOJol0. CamMe y BOJI BOHHM MICTATHCS HE Y
3B’SI3aHOMY, a y YHMCTOMY BUIJISAI, a BIATaK € Ha0arato HeOe3MEUHIUMU s
Oprasi3my.
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Taomumg 18

Po3paxyHkoBe cepemHb01000Be HAAXOMKCHHSI HITPATIB B OPTaHi3M JIIOJIUHU 3
MPOTYKTaMH XapayBaHHSI

CnoxxuBanss | ClIO)KUBaHHS MacoBa yacTka YacTka HITpaTiB

[1noau, oBoui Ha 7100y, T ictiBHOT HITpaTIB, miciis KyJaiHapHO1
YaCTHUHH, T I[OHyCTI/IMal DaKTiaHa 00poOKH, MI/KT

Kaprormst 373 269 180 58,4 29,2
MopkBa 44 36,2 450 15,8 111
Kamycra 98 78,4 600 47,0 32,9
Bypsik 36 28,8 1400 40,3 28,2
Tomaru 37 35,2 150 5,3 4.8
Oripku 38 35,3 300 10,6 9,5
baxmaxxanu 11 9,9 300 3,0 2,1
Penucka 8 6,4 1200 1,7 7,0
Penpka 5 45 1200 5,2 4,7
Kabauku 19 17,1 400 6,8 4,8
[lepens comoakuii 4 3,0 200 6,6 0,5
[{uOyns 8 6,4 600 3,8 3,4
Canar 4 3,2 2250 7,2 6,5
Hnuaar 4 3,0 2250 6,4 49
[laBenn 4 3,2 2250 7,2 6,5
Kpin 4 3,2 2250 7,2 6,5

[IpunyctumMa KOHUEHTpallisi HITpaTiB y BOJlI Moxe csaratd 45 wmr/n. Y
CepeIHbOMY J10pOCia JIIOAMHA BUIIMBAE 2 J1 BOAM 32 A00Y.
OTxe, yacTKa pPOCIMHHUX Ta IHIIMX HPOAYKTIB 13 JO0OOBOIO XapyOBOIrO
palioHy CTaHOBUTH MPUOJIU3HO 235 MI/KT (M’SCO-MOJIOUYHY MPOIYKIII0 MOXKHA HE
BpaxOBYBaTH, OCKUIbKM BMICT HITpaTiB TYT He3HauHWil). Pe3ymbratu cBOiX
JOCITIIKEHB BioOpa3iTh y Tadu. 19.

Tabmuis 19

Cepennbo1000Be HAIXOKEHHS HITPATIB B OPTaHi3M JIIOJUHU

MacoBa yacTka HITpaTiB HO JHSX THUXKHS

[Iponyktn

DaKkTUYHO CITOKUTA KUTBKICTD Homyctuma
Jui ToKHS Cepenne HOpMa
3HAYEHHS
ITn | Br | Cp | UYr | IItr | C6 | Hp

3arajabpHa K-Thb
HITpaTiB

dakTUYHE CEepeNHbI000BE HABAHTAXKEHHS HITPATIB HA OPraHi3M JOPOCIOi
moauau B Ykpaini (2010-2020 pp.) craHoBuTH 0113bK0 65 Mr/go0a, To6To 40% Bix
JOIYCTUMO1 HOpMH HaOOpy npoaykTiB (162,6 mr/no6a). s aiteit Bikom Bia 3 10 7
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POKIB IIi BETMYMHU JOPIBHIOIOTH 39-44 Mr/moba, mo ctaHoBUTH 28-34% Big HOpMHU.
Agne Ko po3paxyBaTu 7000Be HaBaHTXKCHHSI HITpaTiB HA 1 KT Macu Tina (5 Mr Ha
1 xr Barn/mo6a), (TOKCUKOJIOTH JJIS OI[IHKH HEOE3MEYHOCTI PEUOBUH ONIEPYIOTh CaMe
IIAM TIOHSITTSIM), TO ITU(PHU JEIIO 3MIHITHCS.

Tak, axmo s gopocnoi mroaumHu Macoo 60 kr ¢daktuuna noOoBa 103a
JOpiBHIOE 2,71 Mr/Kr macu Tina, TO JIa AiTel BikoM Big 1 110 4 pOKIB BOHA
cranoButume 1,1-1,3 mr/kr macu Tina, a maua 4-6-piunux girtert — 1,3-1,9 mr/kr
ixHpoi Macu Tina. L1 mudpu Bxke € OUIBIINME 32 PUITYCTUMY MEXKY.

Buxonsuu 3 npumyctumoi 1000BOT HOPMM HITpATiB, BJIACHOI Macu Tijla Ta
BUKOPHUCTOBYIOYH JaH1 Taba. 5 po3paxyiTe, Ky 3arajibHy KUJIbKICTh MPOAYKTIB Bu
MOJKETE CTIOXKHUTH, HE TICPEBUIIYIOUN IPHUITYCTHMY JOOOBY HOPMY HITpaTiB.

CdopMynroiiTe BUCHOBKH 1010 SKOCTI TOCIIII)KYBAaHUX XapUOBHUX MPOYKTIB.

IIuTaHHs 1JI9 CAMOKOHTPOJIIO:

1. AxuM 4ynMHOM BIJIOYBAETHCS HAKOIWYEHHS HITPATIB 1 HITPUTIB B OBOYAX 1
dpykTax?

2. o Tpeba pobuth abu 3amoOIrTH HAKONMHWYEHHIO HITPATIB 1 HITPUTIB Yy
Xap4OBUX MPOAYKTax?

3. SIxi oBOY1 37aTHI OLIBIIIE BCHOTO HAKOMUYYBATH HITPATH 1 HITPUTH?

4. SIxi YNHHUKY HAOUIbIIIE CIPUSIIOTh HAKOIMUYEHHIO HITPATIB B OBOYaX?

5. SIkuM YMHOM MOYKHA 3MEHIIIUTH BMICT HITPATIB B TKAHUHAX POCIHUH?

6. YoMy B o0BOYax, BHUPOIICHHX Yy TEIUIMYHUX YyMOBaX CIIOCTEPIraeThbCs
M1JBHIICHA KOHIICHTpAIlis HITpaTiB?

7. Jlo sKuX 3MiH B OpraHi3Mmi JIIOJIMHU TPU3BOAUTH CIIOKMUBAHHS XapuyOBUX
MPOJIYKTIB 3 HAJIUIITKOBHM BMICTOM COJICH HITPATHOI KHCIIOTH?

Ilpakmuuna poooma Ne 8

Tema. ,,Oxopona HABKOIUWIHBO20 RPUPOOHO20 CePedosULLA 610 3a0PYOHEHHA
8i0X00amu meapuHHuymea’ .

Mema: susuumu npoonemy 3a0pyOHeHHs HABKOJIUUHbO20 NPUPOOHO20 CepedosUuyd
8i0X00amMu MeaAPUHHUYMEA.
Ilpozpamni numanna: exono2iyni npodiemu KOHYeHmpayii meapunHuymed, pioKui
2Hill, cnocoou 36epicanHs 2HOK, PO3MIPU SHOECXO8UWY, YIHHICMb 2HOI0 K 000pUeda.
Mamepianu ma 001a0HAHHA: PO3PAXYHKOBO-CHAMUCIUYHI  20CNOO0APCHLKOL
OISANbHOCI CBUHOKOMNIEKCY.

Xix pooorun
YTBOpeHHS BEIHMKOI KiIJTbKOCTI OPTaHIYHUX BIXOJIB Y BUTJISAI PO3KIAIEHOT
OpraHikv, MeTa0oJIITIB HABKOJIO TBAPUHHUIIBKUX KOMIUIEKCIB 0OYMOBJIECHO
3aroCTPEHHSIM ITPOOJIeMH, TIOB'SI3aHOT 3 OXOPOHOI0 HABKOJIMIITHHOTO CEPeOBHUINA. 3a
nanumu B.A. KoBnu, y CBITI IIOPIYHO HAKOMUYYEThCS 12 MIIpA. T THOO U (pexariid,
0 3a0pyIHIOIOTh TPYHTHU, 3apa)kaloTh TEPUTOPIKO Mapa3suTaMU 1 TeIbMIHTaMH, a
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JIOANHY XBOpoOamu. Y BOJI 1 MOBITP1 3'SIBISIIOTHCS TOKCUYHI PEYOBHMHHU, TaKi, K
MeTaH, aMiakK, OKCHJIA 30Ty, MOJTIKIUKIIYHI BYTJICBOTHI.

HaiinpocTimmM 1 HaWJOCTYNHINMIMM METOJIOM 3HE3apakKeHHS MOOYTOBHUX
BIIXOIB € 1X KoMrocTyBaHHs. [IIupoko 3aCTOCOBYIOTHCS y TIPAKTHIIL ABA CTIOCOOM:
MOJIhOBE KOMITOCTYBaHHS B IITA0EIAX 1 MMPOMHUCIIOBA TIepepoOKa, mo 0a3yroThCs HA
OloTepMiuHii 00pOOIIl BIIXOIB B a€pOOHUX YMOBAX.

BaxxnuBe npupog00XOpOHHE 3HAUYCHHSI Ma€ YTUJII3allisl 0CaJliB CTIYHUX BOJI,
3aCTOCYBaHHA SIKMX Y CUIBCBKOMY TOCIOJApCTBI OOMEXKYEThCS HASBHICTIO COJIEH
BKKHX METaJIiB, MaTOr€HHOT MIKPO(IOPH Ta KUTTE3TATHUX IeIbMIHTIB.

3He3apakeHHs 0CaJlIB CTIUHUX BOJ JIOCSTAEThCS Y MPOIIECi iX aHaepoOHOTo
30pO/I’KyBaHHS B METaHTaHKaX MpH Temrepatypi 55-60°C abo nuisixomM TepMIdYHOTO
cymiHHs. Boay 3 mux ocamiB BUAUISIOTH MIPUPOJHUM BHCYITYBaHHSM HAa MYJIOBHUX
MOJISIX, pPEAareHTHUM 1 Oe3peareHTHUM UEHTPU(YTYBAHHIM, BaKyyMHOIO
¢iapTpamiero Ta (uibTp-npecyBaHHsAM. g BupoOHuUTBa Olorazy B YKpaiHi
BUKOPUCTOBYIOTH ycTaHOBKM "KobGoc-1", "biora3-301C" Ta 1H. ix pgoOoBa
MPOAYKTUBHICTh CTaHOBUTH BiJ 140 m0 6240 M3,

Huni Benetrbcsi po3poOka 010ra3oBUX YCTAHOBOK JIPYrOro TMOKOJIHHSA Ha
OCHOBI MNPUHLHUIY O0araToCTyNEHEBOI MepepoOku 10 Oiorazy 3 BUKOPUCTAHHSIM
o0iodineTpiB. IlepepoOKy piakoro THOW Ha OlomaduBO 3IIHCHIOIOTH JBOMA
criocobamu. 3a mepmuM CrocoOOM THIM IMOJal0Th B METaHTAHK, 1€ I1iJl BIUIMBOM
METaHOBHUX OakTepiil Bi1OyBaeThCs HOTO OPOJIIHHS 3 YTBOPEHHAM Oiorasy (puc. 1).

Pagepayap- a €] gl

rHoeadipHuK Tenno

BUKOPUCTAHHA Eﬁ

Eloraiosuii £ éﬁ%&lﬁ?ﬂa
Ljoana

IE ' peakTo OPSIHHA

lk reHepaTopa

Piake | raaonoaitxa
Koph Nanneo
XyAG6i y el

Cxoeunue

%ﬁpup,xceuom
lounamy

OpraHiyna ao6pueo

DoToCKHTE3

Puc. 1. Kinacuunuii MmeTon oTpuMaHHs 6iorazy

3a gpyrum crnocoOoM, THIM CHOYaTKy BUKOPUCTOBYIOTH SIK TIOKHMBHE
CepeOBHILE JJI1 BUPOIYBaHHS XJIOPEIH, BOASHOIO T1allMHTY Ta IHIIUX POCIUH, a
MOTIM BCIO 0l0oMacy mialoTh OpoaiHHIO (puc. 2).
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PoToCHHTE3 ARAGpHEQ '
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-———— IHoecxoBMLe nanhao

Puc. 2. Meroa iHIUKaTOPHOT YTHJII3aLlil THOIO

30pokeHU THIM € BHUCOKOE(EKTUBHE JOOPUBO, TOMY IO BHACIIAOK
aepoOHO1 mepepoOKH a30T MepexoauTh y AoctynHy popmy Ha 100%, dbochop — Ha
70, xamiit — Ha 80%, rMHYTH MAaTOT€HHI MIKPOOPTaHI3MHU, HACiHHS Oyp'sHIB, SHIS
TeJIBMIHTIB, BaXKKI METaJIM MEPEXOATh Y MEHII T0CTyNHY hopmy (puc. 3).

Pesepeyap
nopayi cevi {rHoTexa) =

Peaeppva

A aﬁ%pirauna
0BpoBneHol Gedl
4 FHOTBKA

Bopa

[}
MpaHynauin
3
3 éztueuua

hns R i
esandy Y FPYHT

Puc. 3. Kommuiekc BUKOpUCTaHHS TTPOYKTIB aHAEPOOHOT TTepepoOKu
PIIKOTO THOIO
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3aeoannsa 1. BUKoHATH HeOOXiIHI PO3PAXyHKHM WIOA0 TEXHOJIOTIYHMX MOTPed
CBHHOKOMILJIEKCY i HA BUIAJIEHHA THOIO.

Ha cBHHOKOMIUIEKC] 13 BHPOIIYBaHHS Ta BIATOAIBIL 18 THC. TOMiB y piK 3
T1APO3MHUBHOIO CHCTEMOIO BUIAJICHHS THOIO B CEPEIHBOMY IIOJCHHO 3HAXOIUTHCS
Taka KUIbKICTh TBAPUH: CYMOPOCHUX MaTOK A; = 6400; CBUHOMATOK 3 MOPOCATAMHU
Ay = 1224; nopocsat-cocyHiB Az = 11320; mopocsT Ha Biaroaisiai A4 = 121952.

Busnauuru:

1) 3aranpHy 70OOBY Macy FHOIO Ha KOMILIEKCI;

2) KiIbKICTh BOJH, III0 BUTPAYA€ETHCSA HA TEXHOJOTIYHI OTPEeOH 1 Ha BUAAICHHS
THOIO;

3) po3mip MaiimaHuuKa A1 30epiranHs TBep o1 (ppaKilii rHOO;

4) 00'em BizcTOIOBAYIB /IS 30€piranus piakoi Gpaxiii rHow;

5) kinbkicTh TOXHMBHHX MiHepanpHHX pedoBuH (NPK) y THOT s
BUKOPUCTAaHHA MOTO SIK 100pHBa;

6) TuToIy 3eMENIBHUX YT1Jb JJII BUKOPUCTAHHS MOKUBHHUX PEYOBHH THOIO IIiJI
9Jac BUPOITYBaHHS CIILCHKOTOCTIONAPCHKUX KYJIBTYD.

[Ipu n1pOMyY KIIBKICTh EKCKPEMEHTIB 3a A00Y Bl OJHIEI TOJOBU CYIIOPOCHHUX
MaTok popisHioe a; = 0,006 M3, cBuHOMATOK 3 mopocaramu a; = 0,015 m3; mopocsr-
cocyHiB a3 = 0,003 M3; nopocat Ha Binroaismi as — 0,006 M°,

Butpatn Boau Ha TEXHOJOTIYHI MOTpeOU BIAMOBIIHO CTAaHOBJATH: b = 15
1/m00y Boau. CepemHsi BOJIOTICTh eKCKpeMeHTIB We = 88%. ['Hiil ckiamaeTbes 3
15% neopraniynux 1 85% opraniuaux pedoBuH. KoedilieHT MOKUBHUX PEUOBUH Y
rHOT cBUHOKOMILIEKCY aopiBHIOE: K, = 0,06; Kp = 0,032; K, = 0,025.

IIuTaHHs AJ1 CAMOKOHTPOJIIO:

1. 3 AKOr0 METOI0 MPOBOJATH PO3PAXYHKM KOPMOBHUX PalllOHIB TBAPUH?

2. HaBeniTh mpuKiIaau CaHITApHO-TITI€EHIYHUX, €KOJOTIYHUX 1 COIIaIbHUX
po0JieM, 1110 BUHUKAIOTh 33 eKCIUTyaTalli TBApPUHHULIBKUX (EpM.

3. Ski HeraTuBHI SBUIIA HAa TBAapUHHUIBKIKN (epMi € MIACTaBOK s
crenlagbHOI TEXHOJIOTTYHOI 00POOKHU THOO?

4. I11o Take 6G10KOHBEpCis?

5. IIlo € oCHOBHMM KOMITOHEHTOM 0iorazy?

6. 3a sKO1 TeMIepaTypu MOYNHAETHCA MeTaHOBa (hepMeHTallis?

7. Ha3Bith mapamMeTpud BiJ SKHX 3aJCKHTh OKHTTENSUIBHICTD 1
MPOAYKTUBHICTH TBapHUH.

8. SIki 3MiHM B OpTaHi3Mi BUKJIMKAIOTh €JIEKTPOMArHiTHI TOJIs1?

9. [llo po3yMirOTh T aAANTUBHUMU PEAKITISIMHU TBApUH?
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Ilpakmuuna poooma Ne 9

Tema. ,,Ananiz nodymosux 6i0xo0ie ma ix peyuxnizauia.
Mema. nabymu Ha8UHOK WOOO KINbKICHOZO MA SKICHO20 aHANI3Yy NOOYMOBUX
8i0X00i8; 3’acysamu WIAXU 3MeHUWleHHS ab0 peyuxuizayii KOJNCHOI Kame2opii
8i0X0018.
Ilpozpamui numanHsa: memoou nepepooKu noOYmosux 6i0xo0ie, pedcumu ix
ymunizayii;  cnano8amHs noOymosux 6i0x00i8 ma 1020 HeOOMIKU, pOoJb
HOpMamugHoi bazu 015 3a0e3neyeHHs COPMYy8arHHs Mmeepoux noOymosux 6i0xoois.
Mamepianu ma o6na0HanHHA: Miweuku 051 8i0X00i8, 6azu, nobymosi 8i0xoou,
3aNUCHUK, OlieYb, 8All.

Xig podorun

3a0pyJHEHHs]  HaBKOJIMIIHBOTO  CEpPElOBUIIA  MOOYTOBUM  CMITTSIM
MIPU3BOJUTH 0 PYWHYBAHHS €KOJIOTTYHOI pIBHOBArW HE TIJIbKU B OKPEMHX PET10HAX,
ale ¥ Ha miaHeTi y uuiomy. He#Tpamizaimisi Takoro MIKIJUIMBOTO BIUIMBY Ha
JIOBKULISA — TpodJiemMa, sika XBHIJIIOE CBITOBE CyCHUIbCTBO. KOXXHUN MelIKkaHelb
3emii yTBopro€e mpuOanu3HO 1 T CMITTS Ha piK. SIKOM CMITTS, 0 HAKOMMUYYETHCS 3a
piK, HE 3HMIIYBAJIM, a 3BAJIIOBAJI B OAHY KYITy, TO yTBOpHJIAcs OU Tropa 3aBBUIIKH 3
Ensbpyc (5642 m)!

OTtxe, nepepoOka i yTuiizanisa MoOyTOBUX BIAXOAIB, YTBOPEHUX CYyYaCHUM
CYCIIUJIbCTBOM, CTalOTh OJIHIEIO 3 TOJOBHUX 3aJad 3axucty JAoBkuuit. Ha
ypOaHi30BaHUX TEPUTOPISIX PO3MILIEHHS BIIXOMIB CTOITh Ha IMEpPUIOMY MiCI 3a
3HAUMUMICTIO Cepell €KOJOTIYHUX TpoOsieM. Y KUTIOBOMY (DOHII MICT Ta CEIUII
MICBHKOTO THITY KpaiHH IIOPIYHO HArPOMAKY€EThCs OIM3bK0O 40 MITH. Mi CMITTS, SKE
3HEIIKOUKY€EThCcsl Ha 700 MICBKMX 3BaNMINaX Ta 4 CMITTECTATIOBAILHUX 3aBOJAX.

3arasoMm cy4yacHe CyCHUIbCTBO YTBOPIOE CMITTS MEPEBAXKHO TAKWUX KaTeropiu (pwuc.
1).

7% Xap4osi 18% _
BIAX0aM

12% IHwI

8% nnacTuk

8% meTanu

40% nanip Ta
7% cKno KapTOH

Puc. 1. Cxnan TBepaux moOyTOBUX BIIXOMIB

OCHOBHHMM METOJIOM BUAAJICHHS TBEPAUX MOOYTOBUX BIJXOJIIB 3AJIUIIIAETHCS
CKJIalyBaHHS iX Ha TIOJITOHAX Ta HEOPraHI30BaHUX 3BajHUIaX pa3oM 3
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npomucioBumu Bigxomamu III 1 IV kmacie nebesmeku. [{o 80% momiroHiB s
TBEpIUX MOOYTOBUX BIIXOJIB HE BIAMOBIAAIOTH CAHITAPHO-TITIEHIYHUM BHUMOTaM 1
EKCIUTYaTyIOThCsl 0€3 3amoOiKHUX 3aXOMAIB 100 3a0pyIHEHHS MiA3€MHHUX BOJI Ta
NoBITpAHOTO OaceifHy. JlomyckaloTbcss TOpYLIEHHS pEeXHUMIB yTHIi3amii Ta
3aXOpPOHEHHS 30JIM 1 IIJIaKiB HA CMITTECTATIOBAILHUX 3aBOJax. Y ce 1€ MPU3BOJIUTh
JI0 TIOCUJICHHSI COLIIAJIbHOTO HAIPY>KEHHS.

VY BITYM3HSHINA Ta CBITOBIM MPAKTHUIIl HAHO1IBIIIOTO MOMIUPEHHS HAO0YIN TaK1

MeTOu TiepepoOku TBepauX nodyroBux BiaxoAis (TIIB):

- OyAIBHMIITBO TIOJIITOHIB JIJII 3aXOPOHEHHS 1 YaCTKOBOI X EPEPOOKH;

- CIIAJIFOBaHHS BIJIXO/IIB HA CMITTECTIAIIOBAIBHUX 3aBOJIAX;

- KOMITOCTYBaHHsI (3 OTpUMaHHSM a30THOTO J0OpHBa abo OioraanBa);

- (pepmeHTaLis (oTprMaHHs 010ra3iB 13 TBAPUHHUX CTOKIB);

- IONIEPETHE COPTYBAHHS, YTHIII3aLllA 1 pEyTUIII3al[isl [IHHUX KOMIIOHEHTIB;

- miponi3 (HarpiBanHs 0e3 goctymy mnosiTps) TIIB mpu temneparypi 450-
1050°C.

AHani3 cTaHy 1 TeHJICHLI PO3BUTKY CBITOBOI MPAKTUKH MOKA3YeE, 10 3 yCIX
METO/IB IPOMHCIIOBOI MEpPEepOOKH HAMOUIbII YacTO 3aCTOCOBYIOTh TEPMIUHY
o0poOky TIIB, B ocHOBHOMY — cnamtoBaHHs. [lpuyoMy HalOUIBII MHOLIMpEHA
TEXHOJIOT1s TepMiuHOi 00poOKku mpu Temnepatypi 1000-1200°C.

3 HOBUX TEPMIYHUX MPOIIECIB, aNPOOOBAHUX Y JAOCTIIHUIILKUX YCTaHOBKAX,
3aCIIyTOBYIOTh Ha yBary MipoJii3HI MPOIIeCH, MOB’sA3aHl 3 ra3udikaiii€ro BiIXOJIIB
npu Ttemrepatypax 1500-2000°C. Opnak, 4epe3 CKIAIHICTh TEXHOJOTIYHOTO
nporecy, naHui crocid mepeOyBae Ha CTajli €KCIIEPUMEHTAIBLHOTO anpoOyBaHHS.
Kpim Toro, peainizaiiisi 1bOro METOAy y MPOMHUCIOBUX YMOBaxX BUMara€ CTBOPCHHS
HOBOTro oOjagHaHHA. TepMmiuHa mepepoOka Mae TepeBaru: J103BOJIsIE HANOUIbIIE
3HEIIKOAWTH BiIXOJM, IEPETBOPUTH iX y CYXHMH HEUIKIJIMBUHA 3aMHUIIOK (IIJIaK YU
MWja); 3HaYHO CKOpoTuTH ix Macy (y 3-6 pasziB) 1 obcsar (y 10-15 pa3sis),
BUKOPUCTOBYBATH BIIXOU SIK JDKEPEJIO MaTeplalIbHUX PECYPCIB 1 EHEPTii.

[Ipote icHye HM3Ka CYTTEBUX HEIOJIKIB y POOOTI TaKUX MiANPUEMCTB.
30KpeMa: TpH CHATOBaHHI 30UIBLIYETHCS YTBOPEHHS TOKCUYHUX Tras3iB, 3
XapaKTEpHUMH JJIsI CMITHUKIB 3allaxoM; BUKOPUCTOBYBaHI arperaTtd He oO0JaJHaHi
OUMIIEHHSM Ta3iB BiJl XIMIYHUX 3a0pyAHIOBAUIB, 1[0 3HAYHO MOTIPIIYE €KOJIOTTYHHMA
CTaH B pallOHax TaKUX MIAMPUEMCTB; K MPABUJIO, MIANMPUEMCTBA 3HAXOASATHCS 1032
MEXEI0 MICTa, OTKE OTpPUMaHa TPH CHAJTIOBAHHI TEIJIOBA €HEPTis 3aCTOCOBYETHCS
MIAITPUEMCTBAMA B OCHOBHOMY TIUTBKH JUISI BJIACHUX TOTPEO, IO 3HIKYE
€KOHOMIYHI MOKAa3HUKH MiAMPUEMCTBA B IIJIOMY; YC1 MIAMPUEMCTBA TPAIIOIOTH 32
MPSIMOIO0 TEXHOJIOTIEI0, TOOTO 0€3 MOMEPeHHOr0 COPTYBAHHS CMITTS, IO TaKOX
CIIPUSIE 3HMKEHHIO €KOHOMIYHUX MMOKA3HUKIB MiAMPUEMCTBA.

OT1xe, K pO3MIIIEHHS Ha TIOJIITOHI, TaK 1 CIIAJIFOBAHHSI BIIXO/IIB € BAPTICHUM
3 TOYKHU 30py €KCIUTyaTallli, Xxo4a BEJIMKY YaCTHHY BIJXOIB, 110 HAAXOIATH TY/IH,
MO>KHAa BUKOPHUCTOBYBATH MOBTOPHO 200 MEpPepoOIISITH, SKIIO BUIYYUTH BiANOBIIHI
¢paxuii Ha cTajli IEPBUHHOTO 300pYy.

[lepepobka CchOroAHI € HAWNPOTPECUBHIIIMM METOJIOM  BHPILIECHHS
npobnemu BiaxofiB. [ToBTOpHINM mepepoOIll miusraloTh mamip, CKIO, 3ali3HI Ta
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aIOMiHI€BI OaHKW, TEKCTHJIb, TUIACTHK, OPTaHiuHI BIiIXOmW. YCi Il Marepiaiw,
OTpUMaHi MpU COPTYBaHHI, 3HAXOJATH MOMUT 3 OOKY OpraHizallii, siKi 3aiMarOThCs
MPUIOMOM BTOPUHHOI CHPOBUHU. SIKIIIO BpaxyBaTH, 110 OUIBIIY MOJIOBUHY BiAXO/IB
CTaHOBJISITh MaKyBaJbHI MaTepiajid, TO CTa€ 3pO3yMUIMM, IO OJHUM 13 CIOCOOIB
BUPIIICHHS MPOOJIEMHU BiIXO/IB € CKOPOUEHHS IXHbOT KUTBKOCTI.

Tak, ogHOpa3oBa yIakoBKa Jla€ 3HAYHI MepeBaru BEJIMKUM BHPOOHUKaM
TOBapIB, MIJBUILYIOYN IXHIO KOHKYPEHTOCIIPOMOKHICTb, POTE BUMAarae B 6-9 pasin
Oinbllie eHeprii Ha BUPOOHUIITBO MaKyBallbHOTO Martepiany 1 Ha 20-25% 30inblrye
o0csar MoOyTOBUX BIAXO/IB MOPIBHSAHO 3 IUISIIKAMHU 1 CKJISTHKaMU 0OaraTopa3oBOTO
BUKOPHUCTAHHSI.

CoptyBanHs Ta nnepepoOKa BIAXOAIB MalOTh OaraTo rnepesar:

- MEHILUK 00CST B1IXO/11B MOTPAIUISIE HA 3aXOPOHEHHS a00 CHAIFOBAaHHS.
- MaTepiaau BUKOPUCTOBYIOTHCS TIOBTOPHO.
- 30epiraroThCsi MPUPOJIHI PECYPCH, 30KpeMa JiepeBrHa, HadTa 1 METaIH.

CoptyBaHHs 1OOYTOBHUX BIAIXOJIB BIANOBIJA€ CBITOBUM MiAXOAaM Yy
MOBOJKEHHI 31 CMITTAM, a CaMme, CIpHUs€ 3aro0iraHHIO iXHBOTO HAAMIPHOTO
YTBOPEHHSI, IOBTOPHOMY (0Oararopa3zoBoMy BUKOPHUCTAHHIO) BTOPUHHOI CHPOBUHH,
yTuiizamii Ta Oe3rneyHoMy po3MilleHHIo. lle Moke 3ao0maauTv KOIITH ISt
CYCIIJIBCTBA, CTBOPUTH HOBI po0OOdYl Miclisi B raiy3i 30MpaHHs, COPTyBaHHS Ta
nepepoOKr BIAXOAIB Ta MOJIMIIUTH CTaH JOBKULIS, a TAKOXK 3HU3UTH PUUKH IS
Baroro 310poB’si.

OpHiero 3 Mepeniko Ha NUBIXY JI0 3alpoBaHKEHHS MepepoOKH BiIXOJIIB B
VYkpaiHi € BIICYTHICTb HOPMATUBHO1 0a3u Jj1si 3a0€3MEeUeHHs] COPTYBaHHS TBEPIUX
MOOYTOBHX Bi1IXO/IIB.

3aeoanna 1. KnacudixkyBatu noOyToBi BiIX0au CBOEI POAMHHU 32 THKIAEHb i
BHECTH MPOMO3ULII {010 3HUKEHHS KUIBKOCTI KOKHOI KaTeropii BiIxoais.

Ta6mums 20
Kiacudikartiist noOyToOBUX BIJIXOA1B MO€ET POJIMHU 32 TUXKJICHb
Kareropis i KiIbKiCTb BiIX0/IB (KT)
cnilzlie— ) ‘ 3arajgbHa K-cTpb Ha
pEKEHb [Tamip | Metan | Ckno | I[lnactuk XapqOBl Inme | kinpKicTs 3a | OJHOTO YjIeHA
BIJIXO/H JIEHb POJUHU
1
2
3
4
5
6
7
Maca 3a
THXIACHDb, KI'
Cepenne
3HAYCHHJA 3a
JIeHb, KT
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1. Po3copTyBatu BiAxo/u, [0 HAKOMUYMIKCS BAOMA 3a THXKIEHb (OJIHY, JIBi
abo Tpu 100HM) 3a HACTYMHHMH KaTeropisiMU: Mamip; MeTal; XapuoBi BIIXOIH;
IJIacTMAaca; CKJIO; 1HIII.

2. Cxyactu mepelnik OCHOBHHUX MPOJYKTIB Ta MaTepiaiiB KOXKHOI KaTeropii.
BusHnauuTtn Macy BiIXOAiB KOKHOI KaTeropii Ta CyKyIHy Macy.

3. BcraHoBHUTH cepeqHill MOKAa3HHWK BiJXOJIB HA OJHOTO MEIIKAHIIS BarmIoi
KBapTUPH (OYIUHKY).

PesynbpTaTu nmpoBeaeHoi poOoTu 3aHecTy y Tabu. 20.

4. BcTaHOBUTH MacoOBY YacTKy KOXXHOI KaTeropii BixoaiB y % (o). MacoBy

gacTKa () KOXKHO1 KaTeropii BiIX0AiB 00paxyBaTH 3a (popMyIIoro:

Maca neBHoOi KaTeropii BIAX0/IB
(©) = x 100%
CykynHa maca BIJIX0J1IB

5. CopMmymmroBaTu MPOMO3HUIIIT IIOI0 3HUKEHHSI KIIBKOCTI KOKHOI KaTteropii
BIJIXO/IIB, PE3YJIbTATH y3arajJbHEHHS 3aHeCTH y Taou. 21.

Tabomug 21
[Ipono3uiiii 010 3HUKEHHS KUIBKOCTI KOYKHO1 KaTeropii BiAX0/IiB
Cepenne |® % Big| Insixu m010 3HIKEHHSI KIJTBKOCTI KOYKHOT KaTeropii BiIX01iB
Karero- | 3mauenns | 3arajib- - —
. .. | 3MCHIIIEHHS KiJib- | TOBTOpPHE penuKIIi3aIis | 3amporo-
151 3a HOI Ki- . ) ) o ..
i . | KOCTI1 CIIO’KMBaHHs | BUKOPUCTAH- (BiIXO/IB y J0OMa-| HyiTe iHIIi
BIJIXOJIIB JIEHb JILKOCTI . - .
NCBHOT'O IIPOAYKTY| H BIAXOMIB | TMIHIX YMOBax IJISIX U
[Tanip
MeTai
Cki10
[Imactuk
Xap4oBi
BIIXOIH
[H111E

3asoanna 2. Ckaactu Tabauui0 KaTeropiil i kinbkocTi modyroBux BiaxoaiB
BALLOI POAMHHM 32 Micsillb, PIK.

3aeoanna 3. Bu3HAUMTH eKOHOMiYHMH edekT Bin yrTuiai3amii modyToBHX
BiIX0/1iB, HA NMPUKJIAAi MAKYJATYPH.

Pospaxynxosi oawni: 60 xr makymatypu 30epirae Bim 3pyOyBaHHS OJIHE
Jopocie JiepeBo, 13 1 Kr Makynarypu MO>KHAa BHUTOTOBUTH 25 30MIMTIB, 1 Kr
MakynaTypu 3aomanuts 0,2 M Boau i 1 kKBT/roa enekTpoeHeprii mpy BUTOTOBJIECHH]
namnepy.

Himeuunna 1 IllBemis mnepmmMu BOPOBAagUIM CUCTEMY TOOKPEMOTO
30MpaHHs 1 COPTYyBaHHS MOOYTOBUX BiAXOAiB. CMITTEBI Oauku O1Ji1 HIMEIBKHUX
OMENIKaHb PI3HO-0apBHI — Cipi, JKOBTI, 3€J€HI — KOJIip BU3HAYa€ CMITTS MEBHOT
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kareropii. Koxuuii Mae mpaBo Ha CBiif BUOIp — PO3KJIACTU CMITTS MO OKPEMHX
KOHTEIiHepax y JBOpi ab0 X BUKMHYTH yCIO Kymy cMiTTs B 130 cMiTTenposi.
[Ipore, y apyromy Bumaiaky Tpeba CIUIATUTH 332 POOOTY JIFOAWHH, KA COPTYBATHME
CMITTS, a IUIaTHA 3a HECOPTOBAHE CMITTS Yy IUSATh pasiB Buma. OOIpyHTyiTe
TOTOBHICTh YKpaiHIIIB BUKOPHUCTOBYBAaTH TaKy KUIBKICTb CMITTEBHX OaukiB, sKa
300paxkeHa Ha gororpadii.

Mu 3po6HMO CBIT YHUCTIIIHNM, SKIIIO:

- «10allIMBO» CTAaBUTUMEMOCS 1O CMITTS — MaMm ATaTUMEMO, IO 3HAYHY
YaCTHHY BIJIXO/1B MOXHa 1 MOTPIOHO COPTYBATHU Ta MEPEPOOIISITH;

- YHUKaTUMEMO HENOTPIOHOI YIIaKOBKHU;

- HaQJaBaTUMEMO I[IepeBary IIaKyBaJbHUM MarTepiajiaM, sKI MOXHa
BUKOPUCTATH TIOBTOPHO, NEPEpOOUTH, abdO BHUIOTOBJIEHHM 3 €KOJOTIYHO
HEIIKIJTMBUX MaTepiajiB.

Jlonatu cBOi MIpKYBaHHSI.

L[ixaei i0ei: OpUTAHCHKI BYEHI IPALIOIOTH Hapa3l HaJ CTBOPEHHSAM YIIaKOBOK
3 MOJIIMEPY, 31aTHOTO MIBUAKO PO3KJIAJATUCS Y TPYHTI. ABCTPIMCHKI BUEH1 JIOBEIH,
110 pallioH BiBli Ha 60% MoXe CKJIaJaTi ManepoBe CMITTSA, HACUUCHE MOXUBHUMU
peyoBuHamu. Y CIIA 1 KaHagl BUKOPUCTOBYIOTH 0Oararopa3oBi IUISIIIKH 13
aKpWJIOBOI IJIACTMACH, IOBTOPIOBAHICTh BUKOPUCTAHHS SIKUX MOXke cTaHoBUTH 100
LIUKJTIB.
3asoannsa 4. BusHaunTH IKUH BUJ BiIX0IiB NepeBakae y Baulii cim’i, 3podutu
BHCHOBKH Ta 32 pe3yJibTATAMU NPOBEACHUX A0CTII)KEeHb MiIr0OTyBAaTH 3BiT.

IIuTanHs 111 CAMOKOHTPOJIIO

1. JlaiiTe BU3HAYCHHSI MOHATTIO «B1IXOIM CIIOKUBAHHS, HABEITh MPUKIIAIH.

2. Sk knacu@ikyroTh BIAXOIU BIAMOBIIHO 10 HEOE3MEKH BIUIMBY HA JIIOJIUHY Ta
HABKOJIAIITHE CEPEIOBUIIE?

3. SIx1 mxepena yTBOPEHHS TBEPAUX MOOYTOBUX BIAX01B Bu 3HaeTe?

4. Ha3BiTh TEpMIHU aCUMUIALIT TBEPAUX NOOYTOBUX B1IXO/IB.

5. HasBith BiaXoau, sIKI HaWOUIbII MNPUIATHI JJIi BUKOPUCTAHHS B SKOCTI
BTOPUHHOI CUPOBUHH.

6. Ha3BiTh Bi1X0/11, SIKI PAKTUIHO HE MEPEPOOIIIOTHCS.

7. 3a IKUMUA OCHOBHUMU TIPUHITUIIAMU BiJI0YBA€THCSI COPTYBAHHS BiJIXOIIB?

8. OxapakTepusyiTe 3aKOpJIOHHUHN JOCBIA 3 OpraHizailii po3AUIBLHOTO 300py
CMITTSI.

9. OxapakTepu3yiiTe MpU3HAYCHHS MOJIITOHIB, iX OCHOBHI (DYHKIII].

10. Ha3BiTh IpUHIMIM CTpATETii CKOPOUYEHHS 0OCSTIB YTBOPEHHS BiJIXO/IIB.
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Ilpakmuuna poooma Ne 10

Tema. ,,Busuennsa eniugy 2a3ono0ioHux 6uKuoie nionpucmcme Ha
POCAUHHI Op2aHizmu’

Mema: susyumu nposeu 6naUGY 2a30N00IOHUX GUKUOIE NIONPUEMCME HA POCIUHHI
Op2eanizmMu, K po3miugeHi Ha pi3Hill 8iocmani 8i0 yux oo ’exmis.
Ilpozpamui numauHsa: npooykmu 6upoOHUYOI OiIbHOCMI NHOUHU, Npobiema
ymunizayii  2a30n00iOHUX 1 PIOKUX WIKIOIUBUX PEYOBUH; OCHOBHI YPOO2eHHI
He2amueHi haxmopu; Makpo- i MIKPOCKONIYHI 3MIHU V POCIUH 3a OIi WKIOIUBUX
PevosUH.
Mamepianu ma 061a0HAHHA: BUSHAYHUKU POCIUH, YiNi POCIUHU aDO IX 4aCMUHU 3
PI3HUX OLIAHOK MiCma, MIKPOCKON, 3aNUCHUK, OJliseyb, JIHIUKA.

Xix pooorun

OmuuM 13 HacHiaKiB ypOaHi3aiii 1 TEXHOTGHHOrO BIUIMBY Ha IPUPONAY €
3a0pyIHEHHSI HABKOJIMIIIHBOTO CEPENOBUINA MPOIYKTAMU BUPOOHUYOT MisUIBHOCTI
moauuu.  [IpoMHCIIOBI  MIANPUEMCTBA,  TEIJIOCNEKTPOIEHTpAl, TPaHCIOPT,
KHUTIOBO-NOOYTOBI KOMIUIEKCH € MOTYXHUMHM JKEpEIaMy BIIXOMAIB, IO HATXOSTh
y IPUPOJHE CEPEIOBUIIIE

3a3zHayeH1 00CTaBUHU (DOPMYIOTh, TOJJOBHUM YMHOM, €KOJIOTIYHY CTPYKTYPY
MicTa 1 TIIMOMHY TpaHcopMmallii Horo npupogHoro cepenosuina. Hanpukmnan, nis
JIbBOBa XapaKTEpHUM € MIABUINEHUM BMICT JCSKUX XIMIYHUX EJIEMEHTIB y BCIX
KOMIIOHEHTaxX MNpUpoau — atMocdepl, IPyHTOBUX BOJAX, IPYHTI, POCIMHHUX 1
TBApUHHUX OpraHi3Max. 30KpeMa, CyMapHHl BMICT B TIPYHTaX OCHOBHHX,
pO3uMHHKX Y Boji enemeHTiB — Pb, Cu, Sn, Ag, Ni, Cr, V, Co, S 3Ha4HO niepeBaxkae
ix (hOHOB1 KOHIIEHTpAIIIl Y BIAMOBIIHUX CEPEIOBUIIIAX.

Oco0OnmuBO TroCTpor0 € TmpobiieMa yTWii3alii Ta30moAIOHUX 1 PIIKUX
MIKIJJTMBUX PEUOBUH, 3 SKUX YJIOBJIIOETHCS JIUINE TPETHHA. B psli BUNAAKIB
npupoAHl MexaHi3MHu Oiochepu HE 31aTHI 3a0e3MeunuTH iX HeWTpamizalliio, o
MPU3BOJUTH J0 TMOTIPIIEHHS POCTY 1 BiAMUpPaHHS pociauH. CTymiHb MOIIKOIKEHHS
POCIIMH 3aJI€KUTh BIJ IPUPOU 3a0pyIHIOBAYiB, X KOHIIEHTpALlli, TPUBAJIOCTI Al Ta
6100111 pocnuHU. OCKIIBKH 30UIBIIEHHS KIJTBKOCTI IIKIJJIMBUX PEUYOBUH Y IPYHTI 1
MOBITPl 3arpo’Ky€ POCIMHHUM OpraHi3MaM, HaJ3BUYAMHO AaKTyaJIbHUMH €
JTOCJIIIPKEHHST TPOLIECIB MOTJIMHAHHS, PO3MOJIUTY, Ta 1HAKTUBAIlll JCSKUX BAXKKUX
METaIIB Ta CHOJYKHU CIPKU B POCIIMHAX KallTaHa KIHCHKOTO.

Oco06MBOT MIKOAM MPUPOJI 3aBAAIOTh YPOOTE€HHI Ta TEXHOT€HHI IMPOIIECH,
K1 9acTO JIIOTh CyMmicHO. Bemmki Micrta, SIK TpaBWIO, MalOTh MPOMHUCIIOBI 30HH,
TPAHCIIOPTHI MAaricTpaji, MUIbHY 3a0yJ0BY 1, TAKUM YMHOM, YTBOPIOIOTH BEJIMKI
IUIONII MEPTBOI MOBEPXHI, KA aKyMYJIIO€ JOJATKOBE TETLIO.

Han mictamu yTBOPIOIOTBCS «Tapsidyi OCTPOBH» 3 TMIIIy Ta Caxi, ra3oBi
BUKHUIM, SKI TOTIPHIYIOTh SIKICTh JKHUTTEBOTO CEPEAOBHINA, pOOJISYM HOTO
IKIJIMBAM 1T 370poB’st  moneil. OCHOBHUMH ypOOTE€HHUMHU HETATUBHUMH
dakTopamMu € TErIoBi, XIMIYHI, pajialliiiHi, €JIeKTPOMArHiTHI, CBITJIOBI, 3BYKOBI,
BiOpariiftHi Tomo. 3a3BuWYyail y MiCTaX BOHHU JIIOTh OJHOYACHO, OCOOJMBO II€
BIJTUYBA€ETHCS HA TPAHCIIOPTHUX MATICTPAJISAX 13 BUCOKOIO IHTEHCUBHICTIO PyXY.
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[IpoTe He nuie y BENUKHUX MiICTax [is IIi€] CyKYNHOCTI aHTPOIOTEHHUX
YUHHUKIB HA0yBa€ iICTOTHOTO HETaTHMBHOTO BIUIMBY. HaBiTh y TakoMy BiggaJICcHOMY
perioni sk nicoBi Kapmatu, TpaHCHOpTHI, €1eKTpo- 1 HadTOrasoBi Marictpani,
MOTYXHI TPakTOpu M aBTOMOOLI, SIKI MPALIOIOTh Ha TPENIOBaHHI JIiCy Ta MOTO
BHBE3CHHI, 3aBJAI0Th CYTTEBOI IIIKOJIU JTICOBUM €KOCHUCTEMAaM.

3HHUKAIOTh OKPEM1 BUJIM POCIIMH 1 TBAPUH, PYHHYETHCS IPYHT, IOPYLIYETHCS
€KOJIOTIYHA piBHOBara. Sk pociavHaM BJA€ThCS BUXKHUTH 1 MPHUCTOCYBATUCA [0
CEpeNIOBUILA, ICHYBAaTU B SIKOMY, Ha NEPLINI MOIJIAA, IPOCTO HEMOXKIMBO? Homy
OJIHI POCIIMHM BiApa3y TMHYTh, a 1HILII YUHATh aKTUBHUN CynpoTUB? OJHO3HAYHOI
BIZIITOB1/I1 HA Il 3alIUTAHHA JaTH HEMOJKHA.

Konu pocnuHa norpamisie B HECIPUATINBI YMOBH, y HEl MOPYIIYETHCS LijIa
HU3Ka (Pi310J10r0-010XIMIYHUX MpoueciB ((POTOCHMHTE3, AMXAaHHS BOJHUN OOMIH,
MiHEpaJlbHE JKUBIIEHHS TOMIO). Y 1€ Yac BOHA MOYMHAE AKTUBHO CHHTE3YBaTH
MOJIEKYJIN JESKUX aMIHOKHCIIOT, SIKI CIpaBJsAlOTh NPOTEKTOpHHU edekT. Komm
OpraHi3M MOTpaIuig€ y 30BCIM HECHPHUSATIMBI YMOBH, MOYMHAIOTH MPALOBATU TaK
3BaHl T€HW IIOKOBOI BIJIMOBIJI — CBOEPITHA «IOXKEKHA KOMaHJa», SIKa CUHTE3Y€
Halip OUIKIB, IO JO3BOJSIOTH AJaNTyBaTUCS 1 BUXKUTH B yMOBaX 1HTEHCHUBHOTO
YIIKO[KCHHS.

Cymim pizHux 3a0pynHioBadiB atMochepd, y TOMY YHCIl TasiB, MUY,
CHPUSIOTh YTBOPEHHIO SIK MAaKPOCKOIYHHUX, TaK 1 MIKPOCKOIMIYHUX 3MIH Ha yCiX
YaCTUHAX POCIUH. 30Kpema:

1. 3mina 3abapBieHHs auctkiB. Hampukiaza, mig BmmuBoM SO, B JIMCTKaX
CMOPOJMHU PYHHYETHCS XJOPOPiA 1 TPOSBISIETHCS HYEPBOHE 3a0apBIICHHS
aHTOL1aH1B.

2. Hekpo3u. Y neskux pOCIHH CIOCTEPITaeTbCsl BIIMUPAHHS TEBHUX
JUISTHOK JIMCTKIB. Y TIOTIOHY 1]l BIUIMBOM O30HY 3 SIBJISIFOTHCS CPI1OJIACTI IJISIMU, & Y
KapTOIUIl — IUISIMU CIPOro KOJIbOPY 3 METaJIEBUM OJIMCKOM.

3. Onaganus aucts. HaifuacTtime cnocTepiraeTbCsi y JMI Ta KalITaHIB
KIHCBKUX TI1]] BITMBOM XJIOPH/IIB.

4. ®opMyBaHHS HEXAPAKTEPHOI IUJI JAHOTO BUAY JAEPEB KPOHU. 32 YMOBHU
npucyTtHocTi y noBitpi SO, 1 HF nepeBa HaOyBaroTh KylIo- 1 MOXYIIKONOAI0HOT
dbopmu.

5. MikpockomivyHi 3MiHH. Y POCIHH ITiJ1 BILTMBOM T'a30IMOMIOHUX HIKIIIMBUX
pPEUYOBHMH BHMHUKA€ 3MEHIICHHS €MiIepMICY JIMCTKIB, 30UIBLICHHS KUIBKOCTI
NPOANXiB, TOBIIUHU KYTHKYJIM, TYCTOTH OIYIICHHS, OCKUIBKM Ma€ Micle
pyWiHyBaHHS XJjoporiacTiB mif BrmBoM SO, 1 NaCl.

3aeoannsa 1. JlocaiAuTH HASBHICTH BiAXW/IEHb Y POCTIi Ta PO3BUTKY
AOCJTIIKYBAHUX POCJIMH

1. BusHauuTt 00’ €KTH JJIsl CHOCTEPEKEHHS Ha YOTUPHOX AUIAHKAX. J{iIsaHKa
No 1 — GesnocepenHbo mobaM3y MiANpueMcTBa; AinsiHka Noe 2 — 3a 1 kM Bix
HiANPUEMCTBA;, AiasiHka Ne 3 — 3a 5 KM BiJ MIANPUEMCTBA; aiasHka Ne 4 —
KOHTpOJIbHA AUISHKA (32 MEKEI0 MICTa).
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BuUKOpUCTOBYIOUM TEOpETHWYHI [aHi, JaTh OLIHKY 30BHINIHBOMY BHUTJISIY
POCTUH-IHIMKATOPIB M BU3HAYMTH, 5IKI caMme 3a0pyaHIOBaYl IPUCYTHI B aTMocdepi
KOXHOI TUISTHKY. OmnricaTi BUIOBUHN CKIIaJ KOXKHOI TOCHIIHOT AUISHKUA. BecTanoBuTH
HasBHICTh BIAXWJIEHb y POCTI Ta PO3BUTKY pociuH. OxpepkaHi AaHi 3 KOXKHOI
TUISTHKY 3aHECTH Y Ta0I1.22.

Taomung 22.

CtaH poCIIMH Ha JOCTITHUX TEPUTOPISIX

JocnimpkyBaHi
TEepUTOPIi

XapakTepucTrKa CTaHy POCIUH

Bunosuit
CKJIaJT
pOCIUH

3MiHU y
3a0apBieHH1

Hexkposu

IIepenuacue
OlaJaHHs
JINCTA

[H111 3MiHK
(Bkazatu
SIK1)

BucHoBok npo
CTaH HacaKe-
Hb Ha JUISHI

insaka No 1
Teputopis
HaBKOJIO

i TTNUEMCTRA

instaka No 2
Teputopis Ta
1 kM Bix

M1 OIITNUEMCTRA

insaka No 3
Teputopis 3a
5 KM BiJ
M1ITPUEMCTBA

Jlinsaka Ne 4
KoHnTponbHa (3a
MEXEI0 MICTa)

2. BukopucroByroun

TaHl

TaOIUIII

23,

3a0pynHIOBa4iB aTMOochepu Ha TOCTIIHUX JUTSTHKAX.

3poOuTH

TumnoBi 03HAKH MOIIKOIKEHb Y POCITUH

BHUCHOBOK

moa0

Tabmuis 23

I. Cynndyp miokcun (SO,).

CocHa 3BHUYaiiHa

[ToOypiHHS KIHYMKIB XBOTHOK

SlnvHa eBponencpka

XBos Oypie 1 onaiae

Slcen aMepuKaHChKUI

3HaUYHE MIKKUIIKOBE 3HEOAPBIICHHS JINCTKIB

[TaniopoTh

UepBoHYBaTH HEKPO3 HA KIHIAX JUCTKIB

I1. ®ayopun rigporeny (FH)

MoapuHa eBponerncbKa

Koutip momkopKeHuX AUISTHOK XBO1 3MIHIOEThCS
13 3€JICHOT'0 Ha YEPBOHO-OYpHH, a MPU 3HAYHUX
VIIIKOPKEHHSX - XBOSI OTa/1a€

["nmamionyc

HekpoTnyHa TKaHWHA 3’ SBJISIETHCA HAa BEPLINHI
JTMCTKA, a TIOTIM MOIIUPIOETHCS HO BCIH MIMPUHI
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npooosicenus maon.23

AOpHKOC

Ha kiHIsX TUCTKIB By3bka Oypo-4epBOHA CMyTa
BiJUTIJISI€ )KUBY YaCTUHY JIUCTKA BiJ MEPTBO1

I11. O30H (O3)

CocHa BelimyToBa

Kin11i rosiok Ha0yBalOTh )KOBTO-KOPUUYHEBOTO
KOJIbOPY, CIIOCTEPIraeThCsl KparmgacTa XBoi

TroTron

[Tosia O61MX Ta OJ11710-CIpUX KPamoK Ta IJIsIM Ha

OTIAOTI, AV

Kaprons

Cipi, MeTazeBOro BIATIHKY IUISIMUA HA BEPXHBOMY
0Ol111 JTUCTKIB

SlceH aMmepUKaHChKHUMN

UepBOHO-IIypITypOBI1 KPAINKH Ha CTapUX JIUCTKAX

v

. Amomniak (NHj3)

['pab 3BuuaiiHui

[Ipy HHU3BKMX KOHIICHTpAIAX Ha HIKHIN
JACTHHI JIMCTKIB 3 SIBISIETHCS TJISHIIEBICTH Ta
CpiOJISICTICTh, a TIPU 3HAYHUX KOHIICHTPAIISAX -
JMCTKH CTalOTh THMSAHO-3€JEHHUMH, a IHOTIM

3. [IpoBecTH aHaATI3 eKCcIEPUMEHTAJIBHUX JOCJIIKEeHD i 3aHeCTH y Ta0J1. 24,

Tabauis 24

SIxicHuii cTaH 3a0pyAHIOBay1B aTMOC(hepu Ha JOCTIIKYBaHUX

TEPUTOPIAX

Hocmimxy-
BaHa
JUISHKA

HasBHicTh 3a0pyiHIOBaYiB Y MOBITPI

BucHoBOK ‘

Cynsdyp
miokeun (SO2)

dnyopun
rinporeny (FH)

AMoHiak
(NH3)

O30H
(0s)

I10/10
3a0pyTHEHHS

€ Hemace

€

aTMochepu

Hemae c Hemae € | Hemae

Hinsaka Ne 1
HaBKOJIO
MiIPUEMCTBA

Hinsaka Ne 2
3a 1 kM Bifg
M AIPUEMCTBA

Hinsaka Ne 3
3a 5 KM Bif
i IPUEMCTBA.

Hinsaka Ne 4
Konrtponbha (3a
MEKEI0 MicTa)
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3asoannsn 2. TlpoBecTH aHAJiI3 CYKYNHOr0 BIUIMBY AHTPONOT€HHUX YMHHUKIB
yp0oekocucTeMH HA POCJUHHI OPraHi3MHU Ta 3pO0OUTH BiINOBIIHI BUCHOBKHM.

IMuTaHHA I CAMOKOHTPOJIIO:

1. SlkuM 4YMHOM BIUIMBAIOTH 3a0pyAHIOIOYI PEYOBHMHM HA CTaH JIEPEBHUX
HacaKEHb?

2. Sxi 13 3a0pyAHIOBaviB € HAWOUIBINI IIKIJJIMBUMH JUII MICIEBHX JIEPEBHHUX
pociuH?

3. YoMy yTBOPIOIOTHCSI HEKPO3HU M XJIOPO3H HA MOBEPXHI JIUCTKIB?

4. SIk TOKCHKaHTW BIUIMBAIOTh Ha 3arajbHUN CTaH JACPEBHUX POCIHUH MICT i
ceJu?

5. Uu BCAKI BUAW IEPEBHUX POCIHH JOIMUIBHO BUCAKyBAaTH HA BYJIHUIIX MICT
Ta cenuuy?

6. SIk1 BUIM AEpEBHUX POCIIMH NEPEBaXaroTh Ha ByIHIsIX Bamoro micra?

7. Slkuii HEraTUBHUI YMHHUK Y HAHOUIBIIIM Mipi BIJIMBA€E HA JIEPEBHI POCIHHU
Bamoro micra?

8. [TosicHITh MeXaHI3M BIUIMBY 3a0py/IHIOBAYiB HA KJIITHHHOMY PiBHI.

9. SIki 3MiHU B POCIIMHHUX OpraHi3Max BiAOyBalOThCs 3a BILTUBY Ha HUX SO,?

10. OnuiriTh MakKpOCKOMIYHI 3MIHM Y POCJIHMH 3a Jii HeraTuBHUX (HaKTOPiB
ypOOEKOCHCTEMH.

11. Ha3Bith HaWOLIBII CTIAKI BHIM POCIUH ypOOEKOCHCTEMH MO0
3a0pyIHEHHS.

12. SIxi HaMOUIBII MPOCTI 3aXOU MOXKYTh MMO3UTUBHO BIUIMHYTU Ta 3aXUCTUTU
JIEpEeBH1 POCIUHU BiJ] aHTPOIIOTEHHUX 3a0py/THEHb?

13. o Ttake gedomiaris?

14. SIxi Bugu Hekpo3iB Bu 3Haere?

Ilpaxmuuna poooma Ne 11

Tema. ,,Buznauenua Kuciomuocmi i MOKCUUHOCHI Onaoie” .
Mema: suznauumu cmyninb KUCIOMHOCMI Ui PigeHb 3a0pYOHEeHOCME 0NA0i8 ) PI3HUX
30Hax micma, ceauwa.
Ilpocpamnui numanuna: He2amusHi HACKIOKU BNAUBY KUCIOMHUX O0Wi8 Ha
ekocucmemu;, 2n00ANbHUL, PeciOHAIbHULL Ma JIOKAIbHULL Xapakmep GNIU8y
KUCTIOMHUX OOWI8.
Mamepianu ma oéaa0nanna: nocyo 01 30uparus i 30epediceHts 800U, nocyo 0Jis
BUNAPIOBAHHSL PIOUHU, mepMocmam, 800aHa baws, yawku Ilempi, npobipku, cKisHi
NAnuUyKY, OUCMUTLOBAHA 6004, NiHYem, [HOUKAMOPHUU Nanip, NpupooHi onaou,
OeKibKa 8U0ié OpPiOHO20 HACIHHA, 3ANUCHUK, OJlIGeYb.

Xin podorun
Y mnpupogHUX yMOBaxX OKHCHEHHS aTMOC(EpHUX OMaaiB 3aJIeKUTh BiJ
HAsSBHOCTI TaK 3BaHUX KHUCJIOTO-yTBOproBaibHUX ra3iB (SOz, NOyx Ta 1H.) #
OKHCHIOBauiB, siKi MIcTATbCAa B atmocdepi (Oz, H2O,, rigpokcunbHa rpyma OH
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TOmmO). Y atMochepHUX OmMajax HaiOUIbIIa YacTKa MPUIATAE HA CHUIIbHI KHCIIOTH:
HZSO4 Ta HNO3.

Kucnotnicte atmocepHHX OMajiB XapaKTEpPHU3YeThCS KOHIICHTPAIIIEIO B
HuX i0HiB rigporeny (H) i mo3navaetncs inmexcom pH. YMOBHO 4ncTa Boja Mae
pH 7, nomoBa Boxa y uuctomy mositpi pH 5,6. Uum Hmkde 3HauenHs pH, tum
BUI[A KUCJIOTHICTh. SIKIO KUCIOTHICTH BOAW HHUX4YE 5,5, TO OMaaud BBAXKAIOTHCS
kucinoTHUMU. [Ipu mokasznuky pH 1,5 omaau HaOmMXKaroThCs 3a KUCIOTHICTIO JO
[UTYHKOBOT'O COKY JIFOJIMHHM, 3IaTHOTO PO3UYMHSITH HE JIUIIE 1KY !

Oxcunu Cynbdypy 1 Hitporeny, 1o notparisitoTe B aTMocpepy BHACIIIOK
pob6otu TEC 1 aBTOMOO1JIbHUX JIBUTYHIB, CIIOIY4Yal0uUCh 3 aTMOC(HEPHOIO BOJIOTOIO,
YTBOPIOIOTh APiOHI Kparum cyiab(aTHOT Ta HITPATHOI KHUCIOT, SKI IMEPEHOCIThCS
BITPOM Yy BHIJISAl KHUCIOTHOIO TyMaHy ¢ BHUIQJAalOTh Ha 3e€MIII0 Yy BUIVIAL
KHUCJIOTHUX JIOIIIB.

OCHOBHI HEraTUBHI HACJIIIKW BIUIUBY KUCITOTHUX JOIIIB!

- BpOXKaWHICTh 0aratbOx C.-T. KyJbTYp 3HUXKYe€Tbcs Ha 3-8% BHaACHIIOK
VIIKO/KEHHS JINCTKIB KACIIOTAMM;

- KUCJ1 ONaJy CIPUYUHIOIOTh BUMHUBAHHS 3 I'PYHTIB 10HIB KaJbLl0, KaJllo Ta
MarHito, 110 BeJIe JI0 iX XIMIYHO1 epo3ii;

- IeTPaAyIOTh 1 THHYTh JIICH;

- MABUIYETHCA KUCIOTHICTh BOJAW B O3€pax 1 CTaBKax, IO BeJe JI0 3aruderi
puOM Ta YUCICHHUX BHUJIIB KOMaX;

- 3HUKHEHHSI KOMaX y BOJIOMMax MPU3BOAUTH 10 3HUKHEHHS MTaxXiB Ta 1HIINX
TBapUH, SIKI HUMH >KUBJISATHCS;

- 3HMKHEHHS JICIB Yy TIPCbKUX paillOHax 3yMOBIIIOE 30UIBIIEHHS KUIBKOCTI
TipCbKUX 3CYBIB 1 CEIIIB;

- PI3KO MPUCKOPIOETHCS PYHHYBaHHS IaM STHUKIB apXITEKTYpH, >KUTIOBUX
OyJIMHKIB;

- BIMXaHHS JIIOJbMH TOBITPA, 3a0pyAHEHOTO KHCIOTHUM TyMaHOM,
CIPUYMHIOE 3aXBOPIOBAHHS AUXAJTbHUX IUISXIB, MOAPA3HEHHS OYei TOIIO.

Benukoro 3arpo3oro € rioOalbHUM XapakTep ILOTO 3a0pyIHEHHS, aJiKe
MOBITPSIHI TEYil PO3HOCATH KUCJIOTHI TYMaHW Ha TUCAYl KUIOMETPIB BiJ MiCIlh iX
BUHMKHECHHS. Hampukiman, mBeacbki o3epa Oyad IONIKOHKEHI KHCIOTHHUMH
JI0IIIaMH, 110 YTBOpMIKCS BHAcHiIOK BUKUAIB TEC 1 MetamypriiHux miAnpUeEMCTB
BenukoOpuTanii. [lanyrodi B 1iboMy paiioHi 3aXiHi BITPH PO3HOCSATH OTPYTY JAIEKO
Bi bpurtancekux octpoBiB — ax A0 CkanauHaBii. Kucmotai momi B Kamami —
npuHeceni 3 CIIA, B Ykpaini — 3 PymyHii Tomo.

KucnoTHICTh 1 TOKCHYHICTh OMAaJiB Y PI3HUX YMOBaX CEPEIOBHILNA CHIIbHO
Bapitoe. Tak, y 30H1 BIUIMBY METAITYPT1MHUX 3aBOAIB BOHU MAIOTh KHCIIy PEaKII0; y
30HAax BIUIMBY MIANPUEMCTB, SIK1 BUAUISIOTH B aTMOC(hEpy YTy — JIyKHY.

CymapHi CBITOBI aHTPONOT€HHI BUKHIHU OKCUIIB CyJIb(ypy Ta HITPOTEHY
CTAHOBJIATH MIOPIYHO TMOHAM 255 MJH. T. 3aKUCHEHHS MPUPOJTHOTO CEpEeOBHIIA
HETaTUBHO TO3HAYAETHCS HA CTaHI €KOCHUCTEM, 30KpeMa i3 TPYHTY BUIYKHIOIOTHCS
HE TUIbKM KOPHUCHI €JIEMEHTH >KUBJIEHHS, a I pyXoMi (pOpMHU TOKCUYHUX METaNIB,
SK1 JaJTi, y BUTJISAI TOKCUYHUX CIIOYK, 3aCBOIOIOTHCS KUBUMHU OpraHi3MaMHu.
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BB KMCIOTHHUX OMamiB 3HIKYE CTIHKICTh POCIHMH JO MOCYXH, XBOPOO,
OPUPONHUX 3a0pyAHEHb. BBaxaioTh, IO caMe KHCIOTHI OMagu 3A1HCHUIH
pPYWHIBHMI BIUIMB Ha €BPOMEMCHKI JIICH, aJKe BiJl HETATUBHUX BIUIMBIB MOTEPIIA€
MaiiKe T1°siTa 9acTUHA JICiB y €Bpori.

BBaxkaroTh, 1o mepedir mopymieHb Bia [ii BIUIMBY KHUCJIOTHUX OIAiB
B1I0YBa€ThCS Yepe3 HEeCTauy MOKMBHUX €JIEMEHTIB y IPYHT1, OCKIJIBKM KHCJI JIOIT
BUMHBAIOTh TaKl BAXJIMBI €JIEMEHTH SIK KaJbIlIH, Kajii, MarHii, mpoTe MiIBUIIYIOTh
KOHIICHTPAIIII0 aJIFOMIHIIO, 1110 MPU3BOAUTE 110 T1IBUIICHHS KUCIOTHOCTI IPYHTIB Ta
3aru0eni MIKpoopraHizmiB IpyHTy. OKpiM TOro, BUCOKUM BMICT HITPHUTIB 3aBIa€
KO CUMOIOTHYHUM TpudaM, siKi )KMBYTh Y pu3ocdepl XBorHUX aepeB. KucmoTHi
JOII MOXYTh 3MIHUTH XIMIYHHMM CKJIaJ TPYHTY, 3HU3UTH BPOXKAMHICTH 1 HaBITh
MIPU3BECTH JI0 3HAYHOTO 3HMKEHHS POIIOUOCTI IPYHTY.

VY BOAHMX €KOCHCTeMax KHUCJIOTHI ONajau CHOPUYMUHSIOTH 3arubeiib pud Ta
IHIIUX BOJHMX MemKaHIiB. Kpim Toro, HagMipHe 3a0pyAaHEHHS aTMOc(epHOro
MOBITPS, IO CIPHUSE YTBOPCHHIO KHUCIOTHHUX JOIIIB, 3aBJAa€ HEMOMPABHOI IITKOIH
JIEpEeBHUM pociinHaM. Kuciaotu pyiHYIOTh 3aXMCHUI BOCKOBHMI HaNIT Ha JIUCTKAaX,
poOJIsluM  pOCAUHY OUIBII Ypa3JMBOIO JI0 KOMaxX, TpUOKIB Ta MaTOr€HHUX
MIKPOOPTaH13MiB.

BmiivB KMCIOTHUX OMajliB HETaTUBHO MO3HAYAETHCS HA CTaH1 OymiBEIbHUX
00’€KTiB, 32113006 TOHHUX KOHCTPYKIIii.

Bona nikonu He OyBae 6e3 IOMIIMIOK Y HIi MICTATBCS Pi3HI ra3u, COJ Ta
3aBUCII TBEp/Al YacTUHKU. HaBiTh mpicHa, B HAIIOMY PO3yMiHHI, BOJa MICTUTh
po3unHeHuX coseit 6au3bko 1 T Ha 1 1. 3anac npicHOi By MaiKe HE 3MEHIITY€EThCS
3aBASKUA MOCTIHOMY 1i KpyrooOiry. OOcsr BOJU, 110 BUMIAPOBYETHCA, OJIM3bKO 525
tuc. kM° Ha pik. Ha cononi Bomu CBiToBoro okeany npumnanae 86% Bim LbOro
o0cary. IHma wyactuHa BumapoByeTbcsi Ha cymi. [Ilopoky BigOyBaeTbcs
BUITAPOBYBAHHS BEJIMKOTO IIapy BOJH, TOBIIWHA SKOTO Onm3bko 1,25 M. YactuHa
11€1 BOJM Y BUTJISAJII OMA/IIB MOTPAILISE€ 3HOBY B OKEaH, 1HIIIA YaCTHHA 3a JOIIOMOT0I0
BITPY IMEPEHOCUTHLCS Ha cymry. TyT BOHA BUIIAA€ y BUTIISAAL OMTY.

Eneprieto  CoHUA MOKUBIIOETBCS  NPUPOJHUNA  TUCTUIIATOP,  SKHUM
BUKOpuCTOBY€E Onm3bko 20% i€l edeprii. IIpicHi Boau cTaHOBIATH ychoro 2%
riagpochepu, oJHAK BOHU TOCTIMHO BiIHOBIOIOTHCA. Came 1€ ¥ Ja€ MOXIMBICTH
JIFOJIMHI MATH 3amacy MpicHoi Boju. 85% 3amaciB mpicHOT BOAM 3HAXOAUTHCS B JIBO/II
MOJISIPHUX 30H 1 JIbOJIOBUKaX. TyT MIBUIKICTH BOJAOOOMIHY HabaraTo HMXKYa, HIXK B
okeani. Bona gopiBaroe 8000 pokiB. IligpaxoBano, M0 MOBEPXHEBI BOAN MOXKYTh
BiHOBUTHCA TipakThyHO B 500 paziB mBumme, HDK B okeaHi. [lIBugkictsh
BiHOBIEHHST pidok mmie Buma — 10-12 mi6. Tomy nnst drOauHU BEIUKY POJIH
BIJIIrPalOTh CaMe 3amacy MpICHOI BOJIU PIYOK.

3asoanns 1. llpoBecT KOHUEHTPYBAHHS PO3YMHEHUX PEYOBHH, AKi MiCTHIHCS
y AOCJIIKyBaHii 101I0BIil BOI.

1. Ilix gac nmomry 3i0paTu omaad y pI3HUX MPOMHUCIOBHUX 30HAX, MOXKHA
BUKOPUCTOBYBATH CHIT, IKUH MIOWHO BUIIAB.
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2. 600 mn omaniB (3a Tpu pa3W) BUMAPYWTE 3a JOMOMOIOI0 BOJASHOI OaHi,
MOCTIMHO MiUIMBaIOYX HOBI nopuii piguHu. [licis BUnapoByBaHHS JOIOBOI BOJIOTH
y 4YalllKy MO Kpamisix BIMNTE TUCTHIHOBAHY BOJY 1 PETEIbHO MepeMilnaite ocay
CKJISTHOIO manuukoro. Ocaj,, mepeMiliaHuil 13 AUCTUIHOBAHOIO BOJOKO 3JIMHTE 0
npoOipku. Ilicnsa mpoBeneHUX MpoIeIyp Yallka TMOBHUHHA 3AJIMIIUTHCS a0COJIOTHO
YUCTOIO, TIPOTE 00’€M PO3UMHY Yy MPOOIPIIl Ma€ CTAHOBUTH 6 MJI. Y Takuil crocid
KOHIICHTpAIlii pPEeYoBMH omnajiB 30utbinyeTbess y 100 paziB.  JlocimimpkeHHsS
MIPOBOJIUTHCS y JIBA CTAIIH:

3aeoannsa 2. locaiguru pH onanis.

B3stn npubmmusHo 1 M OTPUMAHOrO KOHUEHTPOBAHOIO PpO3YHUHY 13
MpoOIPKH 1 3aHYPUTH Y PIAMHY 1HAUKATOPHUIA mamip. 3MIHEHU KOJIp 1HIUKATopa
MOPIBHATU 3 1HAMKATOPHOIO IIKanow. BucHoBku mono pH omanis 3pobutu 3a
MOKa3HUKaMu Tab1.25.

Tabaums 25
Busnauenns pH onanin
pH I'panmaris onazais
3-4 CunpHO KuCl
4-5 Kuci
5-6 Cmabo kucii
6-7 Heiirpanpai
7-8 Cnabo myxHi
8-9 JlyxHi1
9-10 CunpHO JTyXKHI

3aeoannsa 3. BU3HAYNTH TOKCHYHICTL ONAiB.

OpHOouyacHO TPOBOJAUTHCA [IBI TPyNH JOCHIIB: EKCIEPUMEHTANIbHI 1
KOHTPOJIBHI.

A. ExcriepuMeHTanbH1 AOCTIAN: PIJIMHA, KA 3aJIMIIWIAcs, MPUOIU3HO 5 M
BUKOPUCTOBYEThCS JUIi BU3HAYEHHS TOKCHMYHOCTI omnamiB. Yamku Ilerpi
CTEPUWIII3YIOTh, HA 1X JIHO KJIaJIyTh KpyKaJblisl (DUITPYBAJIBHOTO Namnepy, Ha KU
HAJIMBAIOTh 5 MJI PIJIMHU 1 BUKIAAAI0Th NpuOanM3HO 50 ApiOHMX HACIHUH — Maky,
ripunui, peaucy Tomo. Yamku IleTpi 3akpuBarOTh KpUIIKAMU 1 CTaBIATh Yy
TepMocTart 3a Temnepatypu +25°C - +26°C.

b. KonTponpHi 10cmiin: IpoBOASTHECSA 32 aHAJIOTIYHOIO METOIUKOI0, ajie Y
SIKOCT1 3MOUYYBaJIbHOT PIIMHA BUKOPUCTOBYIOTh NUCTHIbOBaHY Boay. Yammku [letpi
3aKpUBAIOTh KPHUIIIKaMU 1 CTaBIsATH B Tepmoctar. [licms MPOPOIITYBAHHS HACIHUH
KOHTposbHOI Tpynu Ha 50% migpaxoBylOTh iX KUIbKICTh. JlaHi CX0XOCTi
€KCIIEPUMEHTAIILHOT TPYIIA BUPAXKAIOTh Y BIJICOTKAX JI0 KOHTPOIIIO, SIK1 MPUUMAIOTh
3a 100% (st BU3HAYEHHS CTYMEHIO TOKCUYHOCTI OMAiB CKOPUCTATUCS TaOIHIIEIO
rpajariii (tadu. 26).
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Tabmums 26
['panartist cTymeHs TOKCUYHOCTI OTIaIiB

[TopiBHSHHS KOHTPOJBHOI 1 : :
eKcrepuMeHTaIbHoi rpy (%) CTyniHp TOKCHYHOCTI
100 Hewmae TokcnuHOCTI
80-90 Hyxe cnabka
60-80 Cnabka
40-60 Cepenns
20-40 Bucoxa
0-20 Jlyxe BHCOKa, HaOIMKEeHA JI0 JIETaIbHO1

PesynpTaTi ycix 3A1HCHEHUX MOCHIKEHb 3aHECTU Yy 3BeleHy Tabu. 27 i
3pOOUTH BUCHOBKH IOJI0 SIKOCTI JOCIIHKYBAHUX 3pa3KiB BOJIU.

Tabmuws 27
PesynpTaTn anamizy 3pa3kiB orajiiB
[IpoBeneHi 1oCiKeHHs
Ne OCJIJI’KYBaH1 OtpuMani pe3yibTaTi
y . |y pesy.
11apaMeTpH OtiajlB 1 3pa3zox 2 3pa3oK 3 3pa3ok
1 pH
2 | CTyniHb TOKCUYHOCTI K E K E K E
3 |BUCHOBOK 1100 SIKOCTI
TTOCITIIKYBaHOTO 3pa3Ka)

3asoannsa 4. IlpoBecTH aHaJNi3 OTPUMAHMX Ppe3yJbTaTiB 3pa3kiB omnaiiB 3
Pi3HMX 30H MicTa, ceJHMIIa Ta 3pOOMTH BHCHOBKM MIOJO0 CTYyINeHsl iX
KHCJOTHOCTI I TOKCHYHOCTI.

Humannusa ona camokoHmponio:

1. SIkuM YUHOM YTBOPIOIOTHCS KUCIOTHI ONau?

2. Y oMy moJiirae HETaTUBHUHN BILIUB BiJl KUCIIOTHUX OTaiB?

3. Yu mosxe OyTH J01Il IIKIATUBAM?

4. SIx KUCJIOTHI AOII BIUTUBAIOTH HA POCIMHHI OpPTaHi3Mu?

5. HamumniTe piBHSHHS PEaKilii, 3a SSIKUMU YTBOPIOIOTHCS KUCIOTH y JTOIIOBIM
BOJ1 a00 1HIINX BHIAaX OIaIiB.

6. CxiagiTh cXeMy BIUIMBY KMCJIOTHHUX OIaJ(iB Ha O10XIMIYHI MPOIIECH B KUBUX
opraHizmMax.

7. OnuuriTe TI00AbHUIN XapaKTeP HETATUBHOTO BIUTMBY KUCIOTHHUX JOIIIB.
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Ilpakmuyuna poooma Ne 12

Tema. ,,Busnauenns pienusa paoiayiiinoz2o 3a0pyonennsa’.
Mema: susuumu 6nius padiayilino2o 3a0pyOHeHHST HA 008K Md 080100imu
MEMOOUKOIO 1020 BUSHAYUEHHS.
Ilpoczpamui numaunnsa: npupooHull padiayitinuti @oH, cymapHe IOHI3yIOUe
BUNPOMIHIOBAHHS, NPOOYKMU po3nady; CMYNiHb Hebe3neuHoCcmi pi3HUX 6udis
BUNPOMIHIOBAHHSL, NO2TIUHYMA, eKCNO3UYIUHA ma 0I0I02TYHA 003a ONPOMIHEHH.
Mamepianu ma oéraonaunusn: oozumemp nooymosuti UP/[-0251 abo «bennay,
oozumemp «€EKO» abo inwi 6uou 0o3umempis, 3anucHux, onigeyb.

Xix pooorun

VYci kuBI Opra”iaM, 3 MOMEHTY iX BHHUKHEHHS Ha 3eMJll, 3aBXkIU
3a3HAaBAJIM BIUIMBY 10HI3YIOUOTO BHUIIPOMIHIOBaHHs. He3aliexxHO Bij HaIIoro
OakaHHs pajialliiiHe BUIPOMIHIOBAaHHS CTaJl0 HEBJI'€MHOKO CKJIQJIOBOIO HAIIIOTO
xuTTs. Jlo mpupomHoro pamiamiiiHoro (oHy, SKuUW ICHYBaB 3aBXKJIH, OCTaHHIM
4acoM JIOJAJIOCSl 1 BUIIPOMIHIOBAHHS SIK€ € MPOJYKTOM TEXHOTEHHOI JISIBHOCTI
JFOTHH.

[Tpupoguuii pagianiiinuii GoH — 1€ CyMapHe 10HI3yI04€ BUITPOMIHIOBAHHS,
0 CKJIaay SKOTO BXOJASATh: KOCMIYHE BHIPOMIHIOBAHHS, BUIIPOMIHIOBAHHS
MPUPOJHUX PATI0AKTUBHUX PEYOBHH 3€MHMX HaJp, BEPXHIX IIapiB 3€MHOI KOpH,
BOJM, MOBITPS, a TAKOX BUIPOMIHIOBAHHS MPUPOJHHUX PaTI0AKTUBHHUX EJIEMEHTIB,
110 MICTSITHCSl B POCTMHHUX 1 TBAPUHHHUX OpraHi3Max Ta B OpraHi3mi camoi JIFOIUHH.

Pamiamiiinuii on 3emii ckiamaerbes 13 pisHuX xepen. [Ipubauzao 30%
npupoaHOro (HOHY 10HI3YIOUOTO BUIIPOMIHIOBAHHSI CTAHOBJISTH KOCMIYHI MTPOMEHI,
ot 70% — BUNPOMIHIOBAHHS BiJ PO3CITHUX Yy TpPyHTI, arMmocdepi, BoOi,
PamlOaKTUBHUX €JEMEHTIB — Topito, ypaHy, pazgito. Ilpoayktu ix posmamy
YTBOPIOIOTH (-, P-4acTHMHKM Ta Y-poMeHi. PamioaxtuBni izoromu “°K, 4C, °H
BXOJIATh J0 CKJIaAy KJIITUH 1 TKAHUH XKUBUX OPraHi3MiB 1 MPUBHOCATH CBOIO YaCTKY
710 TIPUPOTHOTO pajiialiitHOro QoHy.

[oHi3ytouMM  Ha3UMBalOTh  BUIPOMIHIOBAHHSA, B3a€EMOJIs  SKOrO 13
CEpeIOBUINEM MPHU3BOANTH 0 YTBOPEHHS MO3WUTHBHO 1 HETATUBHO 3apsKEHUX
YacTUHOK — 10HIB. Y 1896 poui ¢paniy3skuid BueHnii AHpi bekkepens Brepiie
BCTAHOBUB SIBUIIE PAJI0aKTUBHOCTI — 3JAaTHICTh OKPEMUX PEUOBUH CaMOYHMHHO
PO3MAaaTHUC, IO CYITPOBOIKYETHCS 10HI3YIOUMM BUIIPOMIHIOBAHHSIM.

3ragaemMo, 110 PaNiOaKTUBHUN po3Maj — 1€ SBHUIIE CAMOYHMHHOTO
MIEPETBOPCHHS SApa aTOMY TIEBHOTO €JIEMEHTA Y sipa aTOMIB IHIITUX €JIEMEHTIB, SIKE
CYNPOBOKYEThCSI BUBUIBHEHHSIM alib(pa- 1 OeTa-yaCTUHOK Ta raMMa IPOMIHIB.
AKTHBHICTh PaiOHYKJIiJIa BU3HAYAETHCSA KUIBKICTIO SIZIEP aTOMIB PaJli0AaKTUBHOTO
eJIeMeHTa, SKI PO3MaJaroThes 3a oAuHUIo 4Yacy. B cucremi omunuie CI 3a
OJIMHUIIIO PpaJloakTUBHOCTI mpuitHATO Oekkepenb (bk) 1 bx=1 posnan/c.
[To3zacuctemMHOIO ONUHHUIICIO, aje 3py4yHOI0 y KopuctyBaHHI € ktopi (Ki) 1 Ki =
3,7x10*° Bk. 1 bk = 2,7x 101 Ki.

UuMm BHUIlla IHTEHCUBHICTh BUIPOMIHIOBAHHS, TUM OLIBIIY IIKOAY BOHO
3aBJa€ OpraHi3My. IHTEHCUBHICTD [Iii Oy1b-IKOT0 10HI3yI0UOTO BUIIPOMIHIOBaHHS Ha
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OioJIoTiuHI 00’€KTH € BETWYMHA TOTJIMHYTOI €Heprii BUMPOMiHIOBaHHS, a00 /1032
BUIIPOMIHIOBaHHS, — KUIBKICTh TOTJIMHYTO! €HEprii BUIPOMIHIOBAHHS OJMHHIICIO
MacH OIPOMIHEHOT PEYOBHHHU.

Y panio6i0J0rii po3pi3HIAIOTE TPU BUAM J103: MOTJIMHYTY — KUIBKICTh €HEpril
OyIb-SIKOTO BUIIPOMIHIOBAHHS, IO MOTJIMHAETHCS OJMHHIICIO MACH OIPOMIHIOBAHO1
PEUYOBHHHU; €KCIO3ULINHY a00 (i3UyHy, — KIIBKICTh PEHTIE€HIBCHKOT0, a00 raMmMa-
BUIIPOMIHIOBAHHSI, 110 MOTJIMHAETHCA OJAMHMIICIO MACH MOBITPS; €KBIBAJEHTHY, a00
0ioMorivHy, IO XapaKTepU3ye Aif0 PI3HHX BHAIB BUIPOMIHIOBAHHS Ha OpraHi3M
moauHK. 1i BBEJIEHO I HOPMYBAaHHS J030BUX HABaHTaKEHb HA JIIOAUHY B pasi
30BHIIIHIX 1 BHYTPIIIHIX ONPOMIHEHb Ta JUIsl IPOrHO3YBaHHS Ol0JIOTTYHUX
HACJI1JKIB OIIPOMIHEHHS.

OauHUIEI0 TOrIMHYTOI 1031 BUnpoMiHtoBaHHS B Cl (MixkHapoaHa cucreMa
OJIMHHULIb) € JIKOYJb Ha Kijorpam ([x/kr), ado rpeit (I'p). Pi3H1 BUAM 10H13yI04OTO
BUIIPOMIHIOBaHHSl I0O-PI3HOMY BIUIMBAlOTh Ha oOpra”izM. Tak, 3a OJHAKOBOI
MOTJIMHEHO1 /103U aib(a-BUIIPOMIHIOBaHHS HabaraTto HeOe3NevHile, HiK OeTa- Ta
ramMma-BunpomiHioBaHHs.  CTymiHb  HEOE3NMEeYHOCTI  BUIOPOMIHIOBAHHS IS
010J10TIYHHUX 00’ €KTIB MO3HAYAIOTH CIEIlialbHUMHK KoedimienTamu (Ta0ir.28).

Tabmuis 28
KoeditieHT crynens HeGe3MeuHOCT] pi3HUX BUJI1B BUIIPOMIHIOBAHHS
Buj BunpomiHioBaHHS Koedimient

PeHTreHiBchbke 1 raMMa-BUITPOMIHIOBAHHS 1
bera-BunpomMiHOBaHHS 1
Teruosi (1MOBLIBHI) HEUTPOHU 2
[[IBu K1 HEUTPOHU 10
Anb(ha-BUIPOMIHIOBAHHS 10-20

[TOMHOXXMBIIIM TOTJMHYTY J103y HA BIJIMOBIAHUNA KOE(QILIEHT, ICTAHEMO
€KBIBAJIEHTHY J103y 10H13yI0YOT0 BUIIPOMIHIOBAHHSI, IKa Ma€ Ha3By 31BepT (3B).

3aexxHo BiJ BUY BUIIPOMIHIOBAHHS, JI03U 1 CIIOCOOY OMPOMIHEHHS MOXHA
CIIOCTEpIraTH Pi3HI peakKilii OpraHi3My Ha IPOMEHEBY JIi10: BiJ] IPUCKOPEHHS POCTY 1
PO3BUTKY JI0 MOTO 3arudeni.

PanioaktuBHE 3a0pyIHEHHS TOBKULIA i€ HA JIIOJIUHY IUITXOM 30BHIIIHHOTO
Ta BHYTPIITHBOTO ONMPOMIHEHHS. 30BHIIIHE OMPOMIHEHHS BiI0OYBAEThCS 32 PAXyHOK
Paal0aKTUBHOTO 3a0pyIHEHHS MICIIEBOCTI. BHYTpillIHE ONIPOMIHEHHS BIIOYBA€ETHCS
MEePEeBAXHO TIPH BXKMBAHHI TPOJYKTIB XapuyBaHHS Ta BOAW SKi 3a0pymHEHi
pamionykmigamMu. CHCTEMaTHYHE CIOKMBAHHS TAaKUX TMPOIYKTIB MPU3BOAMTH JI0
HAKOIMUYEHHS PAIIOHYKIIAIB B OpraHi3mi JIIOJAUHH.

3a cuiio0 Ta TIMOMHOIO BIUIMBY Ha OpPraHi3M 10HI3yIOU€ BUIIPOMIHIOBAHHS
BBA)XAEThCSA HANUCUIBHIMIUM. Pi3H1 Opra”i3aMu MarOTh HEOJIHAKOBY CTIMKICTh JO Jii
PaAl0AKTUBHOIO ONMPOMIHEHHSI, HaBITh KJIITHHU OJHOTO OpPraHi3My MaroTh pPI3HY
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qyTIuBiCTh. KiHIEBUN pe3yapTaT ONPOMIHEHHA (OKpIM BiJJaJCHUX HACTIIKIB)
3aJICKUTh HE CTUIBKHM BiJl TOBHOI J03W, CKUIBKH BiJ il MOTYKXHOCTi, TOOTO Hacy,
MIPOTSTOM SIKOTO BOHA HAKOMIMYEHA, a TAKOXK BT XapakTepy ii po3moaiTy.

e moB’A3aHO 3 TUM, IO B KMBHUX OpraHi3Max y BiAIOBiIb Ha OMPOMiIHEHHS,
SK 1 Ha 1HII TTOJAPA3HUKN CEPEIOBHINA, BKIIOYAIOTHCS 3aXHMCHI MEXaHI3MU CHCTCMH.
ajanTaiii, KOMIIEHcallii Ta pemaparii, sSki MaloTh 3a0€3MeUYUTH CTAOUIbHICTh
BHYTPIIITHBOT'O CEPEIOBUINA OPraHi3My 1 BIIHOBUTH MopyiieHi ¢yHkii. Pe3ynprar
3QJICKUTh BiJ CIIIBBIJIHOIIEHHS KUIBKOCTI YIIKO/DKCHHMX TKAaHUH 1 3aXHCHO-
B1JIHOBHOI 3/TaTHOCTI OPTaHI3MY.

3aeoanna 1. locainnTu pagianiiitani ¢GoH B ayauTopii Ta iHIIMX NPUMILIEHHAX
HABYAJIbHOI'0 3aKJIAAY.

1. O3HalOMUTHCH 13 TIPUHLIMUIIOM POOOTH do3umeTpa. IligroryBaTu npumnas
110 poOOTH.

2. BcranoButH mpuian y JoCHiKyBaHOMY mpuminieHHi. Ilepemukau
peXUMy pOOOTH BCTAaHOBUTH B TIOJIOKCHHS «MK3B/TOM», BBIMKHYTH TpHUJIa,
JOTPUMYIOUYUCH NEPIOIMYHOCT] CUTHATY.

3. Uepez 25-30 c¢ nHa mmdpoBomy Tabio BigoOpassaThCcs MaHi, SKi
BIJIMOBIAATUMYTh MOTYXKHOCTI €KBIBaJIGHTHOI JIO3M TraMMa-BUIIPOMIHIOBaHHS,
BUpaXEeH1 y MIKpO3iBepTax 3a roauHy (MK3B/Toj) ab0 MIKpOPEHTreHaxX 3a TOAUHY
(MxP/rom). 3amiproBaHHs Ciaifi MOBTOpUTU 3-5 pas3iB 1 B3SATH CEpPEAHE 3HAUCHHS 13
MOCJTITOBHUX JTAaHUX

4. Buznauutu pamiaimiitnuii GoH B ayIUTOPI.

5. OOCTeKUTH 1HIII TPUMIIICHHS HaBYAIBHOTO 3aKJIay I0JI0 paialiiitHOTo
3a0pynHenHs. [IpoBecTu AekiabKa 3aMipiB paaialiitHoro poHy y OyIHHKY.

6. Pesynbratu o0cTexxeHb 3aHecTn y Tadi. 29.

Tabmums 29
PaniamiitHuil ctan npuMileHHs (ayIuTopii, KIMHATH TOILLO)
. No JlaHi npwiiaay
Micue mp OBCJICHHX JTOCITI Ty [TOTY>XHICTb J103U CepenHe 3HaYEHHS
3aMIp1B MK3B/TOA MkP/ron | mx3B/ron | MxP/rox
1
2
3
1
2
3

7. Kopuctytounch aanumu Tabmuips 30, 31 migpaxyBatu cymMapHy 103y
ONMpOMiIHEHHA, 5Ky Bu oTpumyere BHOpPOAOBXK pOKY. 3amOBHUTH TaOIULI0 32
1HUBITyaJIbHOTO OPOMIHEHHSI BIIPOJIOBXK POKY.
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Tabmums 30
CryneHi onmpoMiHEHHS JTIOIUHA
Jlo3a orpomMiHEeHHS Hacninku onpoMiHeHHs
4,5 3B (450 Gep) TsoKKUl CTyIiHb MPOMEHEBOT XBOPOOHU
1.0 (100 6ep) HwxHilt piBeHb pO3BUTKY JIETKOIO CTYIICHS TPOMEHEBOI
0,75 3B (75 6ep) KopoTkouacHi He3HaUHI 3MIHM CKJIaay KPOBi
0,30 38(3006ep) OrnpoMiHEHHS 11T Yac PEHTTC€HOCKOIIT ITYHKY (MICIIeBE)
0,1038 (10 Gep) [Ipunyctrume aBapiiiHe ONPOMIHEHHS HaceJeHHs (pa3oBe)
0,005 35 (500 MGep) HpHnycmMe OTIPOMIHECHHSI HACEJICHHS 32 HOPMaJIbHUX
YMOB 3a piK
Taomuus 31
J103u onpoMiHEHHS JIOUHU
Jloza Jxepeno
OTPOMIHEHHS OTIPOMIHEHHS

0,01-0,05 38 (100- | Ilpu TpuBanomy nepeOyBaHHI Ha COHIIl, 30KpeMa Ha TUISHKI

500 mOep /pik)

0,0002-0,0005 3B [Ipu nocTiifHOMY TpUBAJIOMY IIOJACHHOMY TIE€PETIsiIl

(2-5 mOep /pik) Tejenepenay

0,004 3B (400 mOep)| Ilpu KIIBKOX PEHTI€HIBCHKUX OOCTEKEHHAX 32 PIK

0,03 3B (3 Gep) OnpomiHeHHs i yac peHTrenorpadii 3y0iB

0.001 3B (100 mOep)|d@oHOBE OIPOMIHEHHS 32 PIK

Tabmuis 32
[HaMBiAyansHE OMPOMIHEHHS BIIPOJOBK POKY
[xepena Otpumana no3a [Yactka cymapnoi| Hacninku
ONPOMIHEHHS M3B/pik nosu, % OIPOMIHEHHS

[Ipupoauuii pamianiiauii Gox

MenuyHa peHTreHO/IIarHOCTUYHA arnaparypa

30BHIIIIHE ONMPOMIHEHHS I yac nepedyBaHHs
y IPUMIIIEHH] (3aJIe)KHO BiJ] OyAiBeTbHUX
MaTepiaiB)

[ToOyTOBE OnpOMiHEHHSI B IPUMIIIEHHI (ra3
OJIOH)

[lepenboTH Ha aBiaTpaHCIOPTI

[lepeOyBaHHs HA MIISHKI

[lepernsi nepenady 1o TeaeBizopy

ATOMHI €JIeKTPOCTAHITI1

[H1I11

CymapHHii 00csT OIPOMIHEHHS 3a piK
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3asoannsa 2. IlpoanajiizyBaTd OTPHUMAHHI NMOKA3HUKH NOCJTiIXKeHb, 3pOOUTH
BHCHOBKHM W00 PiBHA pagiauniiHoro @oHy o00CTe:KyBaHMX MPUMIllEHb,
00’€KTy.

IIuTaHHA 1J CAMOKOHTPOJIIO:

1. OnuuriTe 610J0TTYHUHN BIKB 10HI3yIOYOT0 BUITPOMIHIOBAHHS HA OPTaHi3M.

2. SIk BU3HAYAETHCS aKTUBHICTh PATIOHYKITIAY?

3. YV domy BHUSBIAETHCS HETaTUBHUN BIUIMB palallifHOrO 3a0pyIHEHHS
OBKLLIA?

4. 11lo € ckIagOBUMU PUPOTHOTO pamiariitHoro ¢GoHy?

5. SIki opraHu Ta TKaHWHU JIIOJAMHU € HAHOUIBIN Ypa3JIUBUMU JI0 A1l pagiarii?

6. UuM Bipi3HAETHCS MITYYHE BUMPOMIHIOBAHHS BiJl IPUPOTHOTO?

/. SIK1 HACHIAKY BIUTMBY MaJIMX J03 10HI3yI04Oi pajdlalii Ha OpraHi3M JIFOUHN?

8. Ski OyniBenbHI Marepiaii € HaWHEOE3MECUHIMIMMH I0JI0 paaiaIliifHOro
BILUIUBY?

9. Uu MOXyTh y JIIOAWHM BUHUKATH ajallTalliiiHl MPUCTOCYBaHHS OO Jii
pamiarii?

Ilpakmuuna poooma Ne 13

Tema. ,,Busnauennsa pieusa umymoeoz2o 3a0pyonenusa’ .
Mema: eusuumu 6niue ulymMo8o20 3AOpPYOHEHHs HA 006K md 080J100imu
HABUKAMU U000 1020 BUSHAYUEHHSL.
Ilpocpamui numanusn: Oodcepena mMexHO2EHHO20 WYMY, Qi3i0n02IuHl  3MIHU
Op2anizMy JIOOUHU BHACTIOOK ULYMOB020 3A0OPYOHEHHs, YACO8d XAPAKMEPUCMUKA
wiymis, 3axo0u wooo 3axucmy 6io wymy ma iopayii.
Mamepianu ma 061a0HAHHA: WYMOMID, 30HU 3 DISHUM PIBHEM ULYMOBO20 BNIUBY,
3aNUCHUK, OliGeYb.

Xix poooru

[Iym — onHa 3 ¢opm (i3uYHOro (XBHILOBOTO) 3a0pyaHeHHs NoBKULIA. Lle
CYKYMHICTh yCiX HENPUEMHHMX Ta HEeOaXKaHUX 3BYKIB, SIKl 3aBa)KalOTb HOPMaJIbHO
IpairoBaTy, cOpuiiMatu iH(OpMaIiiiHI 3BYKOBI CHUTHAJIM, BIAMOYMBATH. 3BYK
BUHUKAE BHACHIIOK CTUCHEHHS 1 PO3PIIKEHHS MOBITPSHUX Mac, TOOTO KOJUBHUX
3MIH THUCKY TOBITps. PO3pI3HSIOTH IIyM TMOCTIWHUNA, HEMOCTIWHUNA, KOJWBHHM,
MepepPUBYACTHIA, IMITYJILCHUN. 3arajioM IIyM — 1€ XaOTHYHE HarpOMaPKEHHS 3BYKIB
PI3HOI YacCTOTH, CHWJIM, BHCOTH, TPHUBAJIOCTI, SKI BUXOJIATH 32 MEXI 3BYKOBOTO
KoMdopTy.

JIisi MelKaHIliB MICT IIyM — CIpaBa 3BUYaiiHa. JlOCHTh YacTo JIOJIMHA HE
3aMUCIIOETHCS HaJ HOT0 HENpUPOJHICTIO. Pi3HI jkepena TEXHOTEHHOTO IIyMy
(TpaHCTIOPT, MPOMMCIIOBI MIANPUEMCTBA, TOOYTOBE OOJaJHAHHS TOUIO) B 3HAYHIM
MIp1 CTBOPIOIOTH 3BYKOBE CEPEIOBUIIE MICTA.

Y cyyacHHX yMOBax, B YpOaHI30BaHMX 30HaxX IIyM MPU3BOAUTH [0
cepiio3HuX (i310J0TYHUX NOPYIIeHb y JToAUHU. [IlyMOBuUI BIIIMB Hapa3l € OJHIEI0
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13 TOCTPUX EKOJIOTIYHUX MPOOJIEM CYy4acHOCTI, aJKe MMOHAJ] IMOJOBUHU HACEJICHHS
3axigHoi €Bponu NpPOXKHBAE B palioHaX 3 pIBHEM IIyMy, SKIM TEPEBHUIILYIO
JOITyCTUM1 HOPMH.

Huni mobpe Bimomo, 1Mo IMIyMH MIKIJIMBO BIUTMBAIOTH HA 3I0POB’S JIIOMICH,
3HIDKYIOTh  iXHIO Tpane3JaTHICTh Ta PO3YMOBI MOXJIMBOCTI, BHKIIHUKAIOThH
3aXBOPIOBaHHS OpraHiB CHIyXy (IJIyXOTy), €HJOKPUHHOI, HEpPBOBOi, CEpLIEBO-
CyIuHHOI cucTeM (TinepToHis). Pi3ioa0ro-610I0T1YHA afanTallis JIOAUHA 0 IIyMYy
IPAKTUYHO HEMOJKJIMBA, TOMY PETYJIIOBaHHS 1 OOMEXEHHSI IIIyMOBOTO 3a0pyAHEHHS
TIOBKIJUISA — BaKJIUBUH 1 000B’ I3KOBHH 3aXI1I.

OnMHULIEI0 BUMIPIOBaHHS IIyMy € ben — BIJHOLIEHHS A1F04YOTr0 3HAYEHHS
3BYKOBOI'O TUCKY JI0 MiHIMAQJIbHOTO 3HAYE€HHSI, KOTPE CIIPUMMAETHCS BYXOM JIFOIMHU.
Ha npakTuiii BAKOPUCTOBYETHCS JIeCSITa YaCTHHA L1€1 (P13UYHOI OJUHULI — A0
(1B).

3BYKOBUH AUCKOM(DOPT, SK MPAaBHIO CTBOPIOIOTH AHTPOIIOTCHHI JIKEpela
mymy. PiBenp mymy mnonan 60 nb Bukiukae meBHI He3pydHocTi, a npu 90 nb
OpraHu CiIyxy IMO4YuHawTh naerpaayBatd, 110-120 nb BBaxkaeTbcs 00JbOBUM
MOpOroM, a piBeHb myMy noHaj 130 ab € pyiiHIBHOIO MEXEIO JJId OpraHy Clyxy.
Cuna mymy y 180 nb Moke mpu3BecTH A0 YTBOPEHHS TPIIIMHHU Yy METaJEBUX
KOHCTPYKIIiSIX.

3a 4YacoOBUMH XapaKTEPUCTHUKAMU IIYMH MOJUISIIOTBCS Ha TMOCTIMHI U
HenocTiiHl. [loCTiHHMMU BBaXXKalOThCS Takl IIYMH, pPIBEHb 3BYKY SAKHX 3a
BOCBMHTOJIMHHHUM pOOOYMIA IEHh 3MIHIOETBCS B Yacl He O1IbI, Hik Ha 5 1b.

YactoTa 3aXBOPIOBaHb CEPLIEBO-CYJIMHHOI CUCTEMH Y JIOAEH, K1 )KUBYTh Y
palioHaxX 3 TMIiJIBUIIEHUM IIIYyMOBAM HAaBaHTAXXCHHSIM, y KUIbKa pa3iB BHINA, a
lmemMiyHa XBOopoOa ceplsl y HUX TPAIUIAEThCA Y TPUYl YacTille. 3pOCTae TaKOX:
3arajbHa 3aXBOPIOBaHICTh. OCOOIMBO Bpa)ka€ BIUIMB LIYMY MICBKHUX XuTemiB. ITiq
BIUTMBOM IIIyMY TOTIPIITYETHCS COH Ta CHPUKUHSATINBICTH A0 HaBUaHHS. J[iTH CTarOTh
OB arpeCHBHUMH Ta BepEeMIMBUAMU. (7 TO3HAUEHHS KOMIUIEKCHOTO BILTUBY
[IyMy Ha JIOAUHY MEAUKHU BBEJIH TEPMIH — «IITyMOBa XBOPOOay.

[i cumnromamu € ronosrUil 6ib, HYJ0Ta, APATIBIUBICTh, SKi JOCHTH 4acTO
CYIIPOBOJIKYIOTbCS TUMUYACOBUM 3HIMKEHHIM CiIyXy. 1o IIyMOBOi XBOpOOU CXMIIbHI
OUTBIIICTh MEIIKAHI[IB BEJIUKUX MICT, SKI TOCTIHHO OTPUMYIOTH IITyMOBI
HaBaHTaXeHHsA. Hampukian, HOpMaTHBHI piBHI 3BYKY B 1b 1 MeEmIKaHIIB
YKUTJIOBUX KBapTAIiB IOBUHHI CTAHOBUTH 55 BICHB 145 BHOYI.

Jlrogcbke ByXO HEOJIHAKOBO BIAYYBAa€ 3BYKHM PI3HOI YaCTOTH. 3BYKH MaJlol
YacTOTH JIIOJIMHA CIpHUIIMae SK MEHII Ty4yHl, MOPIBHAHO 31 3ByKaMu OUIBIIOI
YaCTOTH Ti€l 5K IHTEHCUBHOCTI. TOMY ISl OLIIHKHM Cy0’€KTUBHOTO BIAYYTTS I'y4HOCTI
IIyMy BBEJEHO IMOHATTSA pPIBHSA TYYHOCTI, SKUM BIIJIYYETHCA BiJI YMOBHOIO
HYJIbOBOTO Topory. OauHUIEI0 piBHS T'ydHOCTI € (poH. BiH BiagmoBizae pizHMII
piBHIB iIHTEHCUBHOCTI B 1 b eTanonHoro 3Byky 3a yactotu 1000 I'u. Takum uynHOM,
npu yactoTi 1000 'ty piBHI ryuHocTi (y ¢oHax) 30iratoThCsi 3 PiBHIMH 3BYKOBOIO
tucky (B nb). Ilpu nmyxe BHUCOKOMY 3BYKOBOMY THCKY MOXE CTaTHCS PO3PHB
OapabaHHO1 mepeTuHKU. HallOUTbIl HECHPUSATIMBUMU JJIi OPraHiB CIyXy €
BrucokovacToTHi mrymu (1 000-10 000 I').
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ym, oco0aMBO HEMOCTIMHUMN (KOJMBATbHUM, IEPEPUBUACTHIH, IMITYILCHUN)
MOTIpITy€e 37aTHICTh JI0 BHKOHAHHS TOYHHX pPOOOYUX OTMepalii, YTPYyIHIOE
cnpuiHATT 1H(opmanii. OCHOBHHMMH JDKEpelaMH AaHTPOIOT€HHOTO IIyMy €
TPAHCIOPT, MPOMHCIOBI MmiANpueMcTBa 1 TmoOyToBe oOmagunanHs. Ilpote
HaWOIIBIIMI HETaTUBHUM BIUIMB CTBOPIOE aBTOTPAHCIOPT, HOr0 4dacTka Yy
IIYMOBOMY 3a0pyJIHEHHI CTaHOBUTH MoHaa 80%. Y BeNUKUX MICTaxX piBEHb LIyMY
BiJl TpaHCHOpTy BAeHB nocsarae 90-100 nb. A BHoui, moAeKyu, HEe nagae Hk4ye 70
nb, 32 yMOB I'paHUYHO MPUITYCTUMOTO PIBHS IIyMY JiJIsl HiyHOTO Yacy — 40 nb.

ABlaliftHUN 1IyM 3 MakCHUMaJIbHUM piBHEM 75 nb ¢ikcyroTh Ha BifcTaH1
nonan 10 km Big aepomnopty. Jltoau mo-pi3HOMY pearyroTh Ha IIYM 3aJIeKHO BIJ
BIKY, TEMIIEpAMEHTY, 3JI0pPOB’Sl, YMOB XHUTTS Ta 1H. MoJiogb BUTpUMY€e HabaraTo
IHTEHCUBHIIINKA [IyM, HDK oAU BikoMm moHan 50 pokiB. IIpore maiike B ycix
MOJIOJUX JIFOJIEH, K1 3aHAJTO 3aXOIUTIOBAIMCA T'YYHOIO0 My3UKOI0, micist 30-40 pokiB
CIIOCTEPIraeThCs YIIKOIKEHHS CIIyXy, HEPBOBOI CHCTEMH TOIIIO.

[IIym Mae Taky BIACTHBICTh, SIK aKyMYJSITUBHUI €(EeKT, — aKyCTH4HI
MO/IPAa3HEHHS] HAKOMMYYIOTHCS B OPraHi3Mi 1 3 YaCOM yCE CUJIBHILIE MPUTHIYYIOTh
HEPBOBY CHUCTEMY.

3axoou wooo 3axucmy 6i0 wymy ma 8iopayii:

- BUBEJICHHS 32 MICbKY ME)XY BaHTa)>XHOT'O Ta TPAH3UTHOT'O aBTOTPAHCIIOPTY;

- BUKOPUCTAHHSI MICBKOTO €JIEKTPOTPAHCIIOPTY;

- BIIPOBA/KEHHS HA PIBHI MPUMHSTTS apXiTEKTYpPHO-TUIAHYBaJIbHUX PIllIEHb
3aCTOCYBAaHHS Ha HOBOOY/JI0BaX CHEI[IaJIbHUX IIYMOIOTJIMHAOYUX MaTepiaiiB;

- Hailoumpm e(eKTUBHUM 3aco00M 3aXMCTy BiJ IIymMy Ta BiOpamii €
03€JIEHEHHS MICTa;

- BEJIMKI aBTOIUIAXM 1 Taki O0’€KTH, K aeporopT, 3ali3HUYHUN BOK3al,
BEJIUKI MPOMUCIOBI MIANPUEMCTBA, MalOTh OyTH OOHECEHI 3EJICHOI0 3aXHCHOIO
CMYTOI0;

- MPOBENIEHHSI MKKBAPTAJILHOTO O3EJICHEHHS Ta MPHUBEICHHS B HAJICKHUM
BUIJISI/T MICBKUX MapKiB Ta CKBEPIB,;

- TIJBUILECHHS PIBHS €KOJOTIYHOI CBIJJOMOCTI HACEJICHHs, OEpEeKIIMBOTO
BIJIHOIIICHHSI 0 «3CJICHUX JICTCHB» MICTa HMUIIXOM IIpoIaraHjv B 3acob6ax mMacoBoi
iH(opMarii;

- 00JaJiHaHHS TIYMO-TIOTJIMHAIOUMMHU 3ac00aMH pO3BaKaJIbHUX 00’ €KTIB Ta
KOMILIEKCIB;

- CKJIaJIJaHHS TEHEPAIBHOTO TIJIaHy MICTa, MPOEKTIB JETAIBHOTO TIJIaHyBaHHS
KUTJIOBUX padoHIB 1 3a0yJ0BH MIKPOPAMOHIB 13 3aCTOCYBaHHSAM CIEIllaJbHUX
IITyMO3aXHUCHHUX MPHUCTPOIB, IO 130JIF00Th, TOTIMHAIOTH 1 BIIOWBAIOTH Iy M;

- Yy Mipy 3pOCTaHHSI HAceJIeHHs MicTa Ta 30UIbIIEHHS PO3MIPIB MICHKOI
3a0y0BH, HEOOX1IHO CTBOPIOBATH HOBI APKHU Ta CKBEPHU.

3aeoanna 1. JlocaiguTH Mexy AOMYCTUMOIO (HEMIKIAJIMBUM [JIsl JIIOAHHM)
PiBHA LIyMY.
1. O3HalOMHUTHCH 3 TPUHIIUTIOM POOOTH LIyMOMIpa.
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2. Bu3HauuTH MeEXY MPUIYCTUMOTO pIBHSA IMIyMy. 3HANTH MOJIOKEHHS
peryniaropa Trojocy, KOJIM piBeHb IIymMy Oyae HEMIKIATUBUM JJs JIIOJHWHU.
Pe3ynbratu BUMipIoBaHb 3aHeCTH y Ta0. 33.

Tabmuus 33
BusnauenHs nrymy Bij 3BYKy IUieepa

ITonoxeHus
peryJsaropa rojiocy
PiBens mymy, nb

MiHiMaJIbHO Cepenne 3HaueHHs |  MakcumanbHO

3. BusznauuTu piBeHb IIyMy B ayAUTOPIi MijJ Yac 3aHATTA, HA MEPEPUBI MIXK
3aHATTSAMU. Pe3ynbTaTi BUMIpIOBaHb 3aHECTH y Ta011.34.
Tabanig 34
PiBens mrymy B ayiutopii

[lepioa BUMIpIOBaHHS

. . PiBens mym
Ha 3anarmi Ha nepepsi My

3as0anna 2. BusnauuTu piBeHb mrymy 0Oinst aBTocTpaam.
1. TpaHCHOpPTHUHN LIYM € HAWOUIbII MOUIMPEHUM BUIOM HECHPUSITIMBOTO
BIUTMBY Ha opraHisM moauHd. [IlymMOBOIO — XapakTepUCTUKOIO  MOTOKIB
aBTOMOOUIBHOTO TPAHCIIOPTY € €KBIBAJICHTHHUI PiBEHb IIYMYy, BU3HAYEHHUH Bia OC1
NEePIIoi CMyTH pyXy aBTOMOOUIHHOTO TPAHCTIOPTY HA BUCOTI 1,5 M. 30HH 1IIyMOBOTO
muckoMpopty MoxyTh gocarata 200-300 m. IligTBepautu abo cmpocTyBatu Iie
noJiokeHHs. [ 1boro 3amipsitoTh IIyM OUISI aBTOCTpaaM Ha Pi3HIN BIACTaHI Bif
noporu. Pe3ynbraru 3aHOCATH Y Tab. 35.
Tabmuus 35
Bu3HaueHHs piBHS HIyMy O1J1s1 aBTOCTpaIu
Biacrans Big noporu, M
_ 1 25 50
PiBeHb [KinpkicTh BuMiproBanb |KinbKicTh BUMipIoBaHb [KiTbKiCTh BUMIpIOBaHb
mféy’ 1 (2| 3 |Cepenne | 1| 2| 3 | Cepenne (1 2 |3 | Cepenne
3Ha4YCHHSI 3Ha4YCHHSI 3HAYCHHA

3aeoannsa 3. 3AiliCHUTH BUMipIOBaHHS PIBHS LIYyMY Y Jici, JJicOMapKOBHX 30HAX
TOMIO.

1. Illymn npupomgHoro cepefoBuia (IIyM JUCTS, JONLy, PIYKH Ta 1H.)
CHPUSATIIMBO BIUIMBAIOTH HA OpraHi3M JIIOAUHU. CTaTUCTUKA CBIAYUTD, IO JIIOIH, SIKI
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MPALIOIOTh Y JicCl, MOOIU3Y piuKU, HA MOPI, piAle, HK MEUIKAHIl MICT, XBOPIIOTh
HEPBOBHMH 1 CEPIIEBO-CYTMHHUMHU XBOPOOaMH.

JloBeneHo, M0 MIENECT JIUCTA, CHIB NTaxiB, M3IOpYaHHS CTPYMKa, 3BYKH
JIOIIly O37I0POBYE BITMBAIOTH HA HEPBOBY cucTeMy. [li BIITUBOM 3BYKOBUX XBHWJIb
BOJIOCIIaly IOCUITIOETHCS poOOTa M’SI31B.

Taomug 36
BusnadeHHs piBHs IIyMy Y JIici, JIICOMMAPKOBUX 30HAX TOIIO
Hasga 3081 :
- . . PiBenp mymy
Jlic JlicomapkoBa 30Ha [H1m1

3aeoanna 4. 3HaATH NMOKA3HMKM IHIIMX JKepes IIYMOBOIO HABAHTAMKEHHSH i
3aN0BHUTH K0JI0HKH 35 i 36 Tad.. 37.

Tabmuis 37
[Toxa3HUKH NTyMOBOTO HABAaHTAXKEHHS B1J] PI3HUX JIKEPET
Jxepeio mymy PiBens mymy, 1b | JIxepeno mymy|PiBens mymy, nb
3UMOBHH JIiC Y TUXY 0
CinbpcbKa MICLEBICTE 30
YuranpHa 3a1a 40
Canon aBTOMOO1JIs1 70
Baxkkuit camockug 100
OpxkecTp MON-My3UKH 110
4. Pe3ynbTatu yCciX BUMIPIOBaHb 3aHECTH y 3BeieHy Ta0m.38.
Tabmuis 38
3BejIcH1 MOKa3HUKU BUMIPIOBAHb PIBHS IIIyMY
[Toxa3nuku piBHS mymy, 1b
PiBenb Aynautopis ABTOCTpaza (BiAICTaHb, M). [H1m
mymMy, He Cepenne 3HaYEHHS [Tapk 30HU
IIK1JIABAN MOKA3HUKIB HA BijCTaHi
AL \ 3ansatts |Ha mepepsi| 1 25 50 1 2
310pOB'st
BucnoBok
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Jlns  koxHOi KaTeropii BHUMIpIOBaHb 3pOOMTH BIAMOBIIHI BHCHOBKH.
CdopmymroBaTy BIacHI peKOMEHAITIT II0JI0 OTPUMAHUX JTaHUX.

IuTanHs 111 CAMOKOHTPOJIIO:

1. IITo cTBOprOE HANWOLIBIT HEOC3MEUH] KEpeIa myMmy?

2. Y YoMy MoJiirae aKkyMyJIiTUBHUI €(EeKT BiJl IIyMOBOTO 3a0pyAHEHHS?

3. Ilo Take «mrymoBa XBopoOay?

4. Yu MoKe JTIoJHA aIallTyBaTUCA IO BUCOKOTO PIBHS IIyMYy?

5. SIxa cuna mymy € TpaHU4YHO JIOMYCTUMOIO?

6. SIki HeraTWBHI peakilii y JIOJUHN MOKE BUKJIUKATH IIJBUIICHUN PiBEHb
mymy?

7. YoMy mnpH MiJABUILIEHHI PIBHIO IMIyMYy Yy JIIOJAWHU CHOCTEPIraroThes
MICUXIYHI po3naau?

8. 3a axux oOctaBuH Bu BiquyBaeTe nuckoMGopT BiJ IIyMOBOTO BILTUBY?

9.Yu BrMBa€ miIBUIIICHUI PIBEHD IIIyMYy Ha TBapHH?

10. Ha3BiTh 3ax0/11 I10/I0 3aXUCTY BiJ IIyMy Ta BiOparii.

Ilpakmuuna poooma Ne 14

Tema. ,,Buguennsa exonoziunozo cmany mepumopii Hau4aIbHO20 3aK1a0y” .
Mema: susHauumu eKonO2IYHUN CMaH mepumopii 0Ll HABUAILHO20 3AKAA0Y,
NPOAaHANI3Y8AMU U020 MONCIUBULL BNIUE HA NPAYE30AMHICMb CIMYO0eHmi8 V npoyeci
HABYAHHSL.

Ilpocpamni numanHa: NOKA3HUKU OYIHIOBAHHA HACIIOKIE Hecnpusmaueoi Oii
YUHHUKIB O0BKLLISL W00 300p08°s1 THOOUHU, PecNAMEeHMAayisa WKIOTUBUX YUHHUKIS,
He2amusHUll B8NIUE CYCIOHbO20 NPOMUCI0B020 NIONPUEMCMEA (asmoodopie i3
IHMEHCUBHUM PYXOM) HA NPaAye30amHicmsb CIyOeHmie.

Mamepianu ma o06a1a0HaHHA: 3aNUCHUK, ONligeYb, KAILKVIAMOP, DVIEMKA, 3eleHd
3AXUCHA 30HA HABYAILHO20 3AKAAOY.

Xix podorun

Yum Ouibllie aBTOMOOUTIB y MICTI M IHTEHCHUBHIIIMKA iX pyX, YUM OuibIla
KUIBKICTh MIANPUEMCTB 3HAXOASATHCS Y MICHKINA 30H1, THM BUIIMK 3arajJbHUN PIBEHb
3a0pyJHEHHs] HABKOJHIIHBOTO CEPENOBHUINA, a BiJTaK CYTTEBIIIOK CTa€ IMIKOJIA
30pOB’I0 JIIOAMHU. BruimB 0Oaratbox 3a0pyJHIOBadiB MOXKE€ KOMIIOHYBAaTHUCS M
MOCUJTIOBATH 1X HETaTUBHY AIIO.

CymapHuii a00 KOMIUIEKCHMM IIKIJIMBUN BIIMB Ha 3J0pOB’Sl 1€ He
JOCTaTHRO BHUBYEHUN, MPOTE HE ICHYE CYMHIBIB HIOJ0 3arajbHOr0 IMOTipLIaHHS
CaMOTIOUYTTSI JIIOAWHH. SIK OIHWUTH PO3MIPH HETAaTUBHOTO THCKY 3a0pyIHEHOTO
TOBKIJUIA Ha 3I0POB’Sl HACEJCHHS, MPIOPUTETHUX YMHHHUKIB MO0 MIKIIIHBOI Jii U
BU3HAYUTH MOCIIIOBHICTh MPOMIIAKTUYHUX NI Ta MONEPeKYBaTbHUX 3aX0/11B?

3a3Buyait 1Sl OLIHIOBAaHHS HACIIKIB HECIIPUATINBOIL /i1 YMHHUKIB JOBKIJIIS
11010 3/I0POB’Sl JIFOJIMHUA BPaXOBYIOTh TaKi MOKA3HUKH:

- O10o10T1YHA JTisT YNHHHKA;
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- CTYMiHb WOTO MOUIUPEHOCTI;
- CTINKICTh YMHHHUKA Y YaCOBOMY BUMII;
- YUCEINIbHICTh TPYI HACEJICHHS, K1 3HAXOAATHCS I11]] HeTATUBHUM BIUTMBOM.

HanaxomkeHHsT MIKIJTIMBUX YMHHUKIB PETJIAMEHTYETHCS, a 1X MOIIUPEHHS —
3a0oponsierbes. [IpoTe y milicHOCTI HOPMATHBH JOBOJI YacTO MOPYIIYIOTHCS.
BonHouac y MIKHApOJHOMY CITIBTOBAapUCTBI pIIICHHS IMOJA0 perjaMeHTarli
MIKIJJTMBUX YMHHUKIB MPUHUMAETHCA 3T1HO KOHLEII «KOPUCTh-111K0/1a». KopucTs,
Ky MaTUMeE CYCIUIbCTBO BiJ] 3aCTOCYBaHHSI YMHHHUKA, MOPIBHIOETHCS 13 3aBIAHOIO
JOBKIJUTIO 1 3JTOPOB’FO IITKOIOIO.

Buznauaetbcst po3mip mKod, TOOTO NIPUHHATHUMN MPUITYCTUMHIN PU3HK, TE,
YUM JIIOJICTBO HEXTY€, OTPUMYIOUM KOPHCTh BiJ TOro, IO BIpoBamxkye. Ll
BEJIMYMHA BCTAHOBIIOETHCS 3 YPaxXyBaHHIM HE TUIbKH BUIIEBUKIAJICHUX KPUTEPIiB,
ale W EKOHOMIYHOrO cTaHy cycrnuibcTBa. Hapasi B VYkpaiHi periiaMeHTyBaHHS
IIKJIMBUX YAHHUKIB B1I0YBA€THCS 3 MO3UIIIN «HYJIBOBOT0» PU3HUKY.

[TpumyckaeTbcsi, MO 3a yMOBH JOTPUMAaHHS BHU3HAYEHOTO HOPMATHUBY,
AHTPOIIOT€HHI YMHHUKMA HE TMOTIPIIyBaTUMYTh 340pOB’s soaeil. OpHak Take
TBEP/KEHHS € TOCTaTHHO YMOBHHUM, aJIK€ € JIOAM, OUTBII UyTJIMBI 10 HETATUBHUX
BIUTMBIB Yepe3 XPOHIYHI 3aXBOPIOBAHHS, CHAJKOBY CXWJBHICTIO Tomo B VYkpaini
B3araji Maii’ke He KOPUCTYIOThCSI KOHIICTIIIEI PU3UKY (MMOBIPHOCTI BUHUKHEHHS)
JUIS. perjaMEHTYBaHHS 1 OIIHIOBaHHS IIKIJJMBOTO BIUIMBY UYMHHHUKIB JIOBKIJIJIS.
[ToHSATTS MOMYCTUMOrO PHU3HMKY O€pyTh JO yBaru TIIBKU MPU PEriiaMeHTYBaHHI
10HI3YI0UOTO OTPOMIHEHHSI.

OpmHak, Takud MAXIiT He Ja€ MOKIMBICTH JIOCTOBIPHO PaH)XyBaTH YMHHHKHU
3a CTYNMEHeM iX IMIKIAIUBOCTI. BifcyTHICTh a00 OOMEXKEHHs 3aCTOCYBaHHS BHIIIE
BKa3aHUX TMOHSTh YCKJIAJHIOE y3arajbHEHE OLIHIOBAaHHS HETaTUBHOI J1i YMHHMKIB
CepeIOBHINA Ha CTAaH 3[JOPOB’SI IO JUHHU.

JlaHl €KOJIOTIYHOIO MOHITOPUHTY Ha TEepUTOpli YKpaiHM CBi4yaTh, LIO
MPAKTUYHO B YCIX BEJIMKUX MICTAX MOCTIMHO YW MEPIOAMYHO MIKIJIMBI PEYOBUHH
HaJXOASITh y TOBITPS B HAJIUIIKOBINM KUIbKOCTI. HaiOinbmiMMu BUKHIAMHU Y
noBITps  BiApi3HstoThess KpuBuit  Pir, Mapiynons, 3anopixoks, MakiiBka,
HuinpornerpoBcek, [uinpomsepxkuncbk, KuiB, J[lomenpk 1 Opgeca  Tomio.
XapakTepHUMU I MICT YKpaiHM € TOpPIBHSHO BHCOKI piBHI 3a0pyIHEHHS
cnenudiuHUMHA  CIIOTyKamMu:  OeHzomipeHoM,  (eHoioMm,  (opmanbaeriaom,
aMOHIaKOM Ta i1H. 3ara3oBaHICTh aTMOC(EPHOTO MOBITPS € CKIIAOBOIO €KOJIOTTYHOT
KPHU3H BEJIMKOTO MICTa.

[Ipuponauii  exoyioriyHo 30ajJaHCOBAaHWN CTaH JOBKULISA — 3a3BHYaid
Ha3WBalOTh HOpMaJdbHUM. lle crTaH, kKoiam OKpemi Tpymu opraHi3miB Oiocdepu
B3a€EMOJIIIOTh OJUH 3 1HIIMM Ta 3 a0lOTUYHUM CepellOBUIIEM O€3 MOpYIIECHHS
pIBHOBAru, Kpyroo0iry pe4oBUH Ta MOTOKIB €HEPTii B MEXaX MEBHOTO I'€0JOTTYHOTO
nepioly, oOyMOBJIEHE HOPMaJIbHHM IMEpediroM MNPUPOJHUX TMPOIECIB Yy BCIU
reocdepi. [IpupoHi mporecu MOXXyTh MaTH KaTacTpoPiuHUI XapakTep, HapPUKIIa
BUBEP)KCHHS BYJIKaHIB, 3eMJIETPYC, MOBiHb, 110, OJIHAK, TAKOX CKJIAJIa€ «HOPMY»
IPUPOJIH.
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[li Ta iHIIl TPUPOJHI MPOIECH MOCTYIOBO, 13 T'€OJOTIYHOK MIBHAKICTIO,
€BOJIIOLIIOHYIOTh 1 B TOW JK€ Yac MPOTATOM THCSUYONITH (MIPOTATOM OJHOTO
re0JIOTIYHOTO TMepioy) 3aluIalThes y 30amaHcoBaHoMmy crTaHi. [lpu oMy
MPOTIKAIOTh MaHi (01070TIYHUIT) Ta BENUKil (T€OJOTIYHUI) KpyrooOir pedyoBUH Ta
BCTAQHOBJIIOIOTHCSI E€HEPreTUyHi OajaHcu MDK pI3HOMaHITHUMH reocdepamu i
KOCMOCOM, IO MOEAHYE TPUPOIY B €UHE IIiI€.

Kpyroo06ir peuoBuH Ta eHeprii B Oiocdepi XapakTepU3YIOThCA TEBHUMHU
KUIBKICHUMH TapaMeTpamu, skl crienudiuHi JIs1 JTaHOrO0 T'€OJIOTTYHOro Mepiody i
JUISL KOKHOTO €JIEMEHTY 3€MHOi MOBEPXHI y BIAMOBITHOCTI 3 iXHBOI reorpadiero.
3a3Buuaili B SIKOCTI OCHOBHHMX IapaMeTpiB, WI0 XapaKTepU3ylOTh CTaH
HABKOJIMITHBOTO MPUPOJTHOTO CEPEIOBUINA, BUIIISIOTh HACTYITHI:

1. EnepreTnunni,

2. Boguwmii,

3. bionoriuaui,

4. bioreoxiMigyHuUM.

[{1 mapameTpu cTaHy JOBKUUIL MOXYTh OYTH KUIBKICHO BH3HAuY€HI
EKCIIEPUMEHTAIBLHUM IIIJITXOM ISl KO)KHOTO pailoHy, BEJIMKOTO PErioHy, MPUPOIHOT
30HU a00 JaHamaPpTHO-reorpadIyHOTO MOSACY, HAPELIT, AJI1 3€MHOI KYJIl B LIJIIOMY;
BOHM KUIBKICHO XapakTepuU3ylOTb CTaH Ta MPOCTOPOBY HEOJHOPIAHICTH
cepenoBuIla. ['eoxiMiuHUN NapaMeTp CTaHy HaBKOJIMIIHBOTO CEPEOBMILNA TaKOX
CYTTE€BO 3MIHUBCS, OCOOJMBO Yy BIAHOIIEHHI OIOJOTIYHOIO 1 TEOJIOTTYHOIO
Kpyroooiry.

3asoannsn 1. llpoBecTH aHAI3 HEraTUBHOI0 BIIMBY TE€XHOT€HHMX YMHHHKIB,
HA TEPUTOPil0 HABKOJIO HABYAJIBHOI'0 3aKJIAXY.

1. TlpoBectH miAPaxXyHKHM KUIBKOCTI aBTOMOOUIIB, SIKI MPOTKIKAIOThH
Mo0JIN3y HAaBYAJIBHOTO 3aKJay, Ta BUXJIOIHUX Ta3iB BiJl HUX, KOJIU B1AOMO, 1m0 1
aBTOMOOLTL 32 100y yTBOptoe 1 kr BuxuionHux raziB (30 r COy; 6 © NOy; ciiau
crioyk Pb).

2. BpaxoByroun gani Tabnuil 2 mpoaHaiizyBaTH TEXHOT€HHI YWHHUKH, SKi
3MIMCHIOIOTh HETaTHMBHUW BIUIMB Ha TEPUTOPIIO MICTa 1, 30KpeMa, TEPUTOPIIO
HABKOJIO HaBYajbHOro 3akiamxy. Ha ocHOBI mpoBeAeHUX JOCHIIKEHb Ta 3
ypaxyBaHHSAM JaHuX Ta0a. 39, 3p0OMTH BUCHOBKHM IOAO HETaTUBHOI Jii YMHHUKIB,
AK1 BIUIMBAIOTh HAa €KOJOTIYHUN CTaH HABKOJIO HABYAJBHOTO 3aKJIany 1 pe3ylbTaTu
JOCIIIKEHb 3aHecTu B Ta0. 40.

Taomug 39
TexHOreHH1 YMHHUKH, 1110 BIUTUBAIOTh HA €KOJOTIYHUM CTaH Y MiCTax
TexHoreHHui EnemenTtn npupoaHoro Haii6inb1 BrumMBoBi JloMinyroue
YHNHHUK cepcaoBHIa, HA SIK1 mnponecu cepcaoBulila - I10JI€

BIIJIMBA€ YMHHUK 00'exTH BITJIUBY

1 2 3 4
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Bynieni i ciopynu  [Penbed, BupiBHioBaHHs ~ penbedy,MexaHiune,
MIPOMHMCIIOBOTO 1 IPYHTOBI BOJH HaKOITMYCHHS CMITTS, YIIli-TEIJIOBE,
UBLIBHOTO JHHEHHS TPYHTIB, 3MiHaXiIMIYHE,
MIPU3HAYCHHS PIBHSI TPYHTOBHUX BOJ, 3Mi-T1pOIHHAMIUHE
(Ha3eMHi 1 mi3eMHi) HU TEIJIOBOTO PEXUMY
TennoBa Mmepeka  [3eMHI TOPOJIH, TemnoBe 3a0pyaHEHHS, Terose
pPYHTOBI1 BOJH, BiJITAIOBAHHS 1 MPOCi/IaH-
penbed HSl MEP3JIMX TPYHTIB
Enexrpuuna Meperxa [3eMHI IOPOIH. Enextpuune noie, EnexTpomarsit-

(Ha3emHa 1 mig3eMHa

[POCITUHHICT,

Onmykarouuii cTpym

HE, CIICKTPUYHE

4acTHUHA) TBApPUHHUI CBIT
Bonomocrauanus 3eMHi OpoaH, TPyHTOBI [BucHa)xeHHs 3anaciB mia- |[igpoauHamiuHe
i TTiA3eMH1 BOJIH, pebed) 3EMHHUX BOJI, TATOTUICHHS,
3a00JI09yBaHHSI, TPOCiTaH-
Hs1 36MHOT TIOBEPXHI
Tpancnopt BTomM00i- [3eMHI OpoIH, BiOpartisi, ymiibHeHHS MexaHidHe,
TIBHUIA, 32TI3HUYHUNA TPYHTOBI BOJIH, [OpO/H, 3a0pyAHEHHS XiMiuHE,
TPaHCIOPT, aTMochepa IPYHTOBHX BOJ, aTtMoc(e-|eIeKTpuIHe
EIEKTPUYHUN pH, OyKarouuil CTpym
[IpomucIioBi i 3eMHI TopoIH, HaxonuueHnHs BigxoniB, [MexaHidHe,
moOyTOBI BIIXOAM  [penbed, TPYHTOBI BoAM [(3a0pyAHEHHS BOA 1 Hajap,0i0JIOTiYHE,
(3BanMILA. VIIUTBHEHHS 1 pYHHYBaHHS|TEIUIOBE
KaHayri3aninga MOpOM, MIiKpoOioJoTiuHa
MepeKa) aKTUBaIls
Buxuau B ATMOochepa 3a0pynHeHHs aTtMochepu, XiMiuHe
aTMochepy BHIIa/IaHHS OT1a]liB

HazemHui 1 mia3eMui
BUPOOITKU

Penbed, 3emMHI

[lopoau, rpyHTOBI BOAU

3MiHU penbedy, BUIO3MIHU
piBHSI TPYHTOBHUX BOJI

[Maponunamiy-
He, MCXaHIgHe

AcdanbTyBaHHs

Penbed, 3emMHI

[OPO/U. TPYHTOBI BOJU

PyliHyBaHHs [I0BEPXHEBOIO
CTOKY BOJM 1 TEIUIOBOTO
PEKUMY

[Maponunamiy-
HE, TEIIOBE

Tao6ani 40

TexHOTeHH1 YMHHWKHY, 1110 BIUTUBAIOTH HA €KOJIOTTYHUMA CTaH TEPUTOPIi HABYATILHOTO

3aKIaay

Bussneauin
TEXHOTECHHUN
YUHHUK

Enementn
MIPUPOHOTO
cepeoBuIIa

Haii0inb1u BILIMBOBI
IIPUHECH Cepe/ ITHUIIA -
00’€KTHU BIUTUBY

Jominyroue
noJie
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3asoanna 2. locainnTu 3ej1eHy 3aXMCHY 30HY HABKOJIO TEPUTOPIii HABYAJIBLHOTO
3aKJamy.

JIJig bOTO PYNETKOIO0 BUMIPSTH PO3MIp Ta IUIOINLY 3€eHO1 30HH. OTpuMaHi
naHl 3aHecTH y Tabiu. 41 i1 mopiBHATH iX 13 CaHITAPHO-TIT€HIYHUMU HOPMAaMHU.
3po0OuTH BHCHOBOK IIIOJO CTaHy 3€JI€HOI 3aXMCHOI 30HH 1 3alpPOMOHYBATH 3aXOIH
010 11 MOKPAIICHHS.

Taomung 41
CaniTapHO-TIr€HIYHI HOPMH 1010 O3€JICHEHHS TePUTOPIi

IToka3Huxk Pesynpratn | CaHiTapHO-TIT1€HIYHI
BUMIPIOBaHb | HOPMU (HE MEHIIE, M)

[[InprHa 3aXMCHOT CMYTH 3 IEPEB 1 KYIIIB: Ha

MeX1 TepUTOPii 1,5
3 00Ky aBTOMAaricTpai 6
[1o11a nepeB 1 KyIIiB 10 EPUMETPY KPOH, 50

110 MPUTIAJAa€ Ha OAHY 0CO0Y (BKIIIOYHO 3
PO3TAIIOBAaHMMH HETIOIAJIIK ITapKaMH,
CKBEpAMH Ta iH.). M2

BifacTanp Bijl HABYaJIBLHOTO 3aKJIaay JI0 JEepEB, 10

M

BigcTaHb Biji HABYaJIBHOTO 3aKJIaIy J10 5
BiI[C.TaHB MDK BY3bKOJMCTUMH JICPEBaAMHU, M 5-6
BigcTanp Mk IIMPOKOJIUCTUMH JIEpEBaMU, M 8-10
KinbkicTs aepeB Ha 1 ra (100 m x 100 m) 90- 150

BUCHOBOK 1I0JI0 CTaHy 3€JI€HOI 30HU

Bai npono3uiii

3asoannsa 3. 3poO6UTH 3BIT 100 €KOJIOTIYHOIO CTAHY TEPUTOPil HABYAJIBLHOIO
3aKJjany.
VY 3BiTI BKa3aTu:

- PIBEHb IOTPUMAHHS CAHITAPHUX HOPM BITHOCHO 00’ €KTIB 3a0pyIHEHHS;

- SIKICHUM Ta KUIBKICHUM CKJIaJl TMOKAa3HUKIB aTMOc(hepHOro 3a0pyIHEHHS
TEPUTOPIT;

- BIUTUB TEXHOTCHHUX YMHHUKIB,

- BIZIMOBIJTHICTh O3€JICHEHHS TEPUTOPIi.
3aeoanna 4. Ha migcraBi aHadizy cTaHaaprtiB 100 PO3MIpiB 3ejleHMX 30H
HABKOJIO MicT 3 HaceJeHHAM 1 MJH. oci0 i MeHme (TadJ. 42) oOrpyHTYBaTH
BHCHOBKH 100 [JOTPUMAHHS NUX HOPMATHMBIB Yy BalIOMy PperioHi.
3anponoHyBaTH BapiaHTH PO3B’SI3aHHS BUAABJIEHUX MPOOJIEM.

Tabmuis 42
Po3mipu miconmapkoBoi 30HH MICT y 3aJI€KHOCTI Bl YNCETHLHOCTI HACEIICHHS
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YwrcenbHICTh HACEICHHS MICTa, Po3mipu niconapkoBoi 30HH,
THUC. 0Ci0 ra/1000 oci6
500-1000 25
250-500 20
100-250 15
Jo 100 10

IIuTaHHA 1J CAMOKOHTPOJIIO:

1. [Ilo Take TEXHOTE€HHI YNHHUKH, Y YOMY TOJIATAE IXHIM BIUIMB HAa 3MIHU CTaHy
OBKLLIA?

2. Yomy mpaine3gaTHICTh JIIOAWMHU TaK CHJIBHO 3aJICKUTh BIiJl YMOB
CepeIOBHINA, B IKOMY BOHA 3HAXOAUTHCS?

3. ki HaliOLIBII CYTTEBI MapaMeTpH BIAPI3HAIOTH ypOaHI30BaHy €KOCHUCTEMY
BiJl CUIbCHKOi?

4. SAx popmyeTbcsi BA3HAYEHHS B1AMOBIIHOTO €KOJIOTTYHOTO PU3HKY?

5. Slx Bu MoxeTe MosICHUTHU Takl (pakTU: cepeAHbOpIYHA TEMIIEpATypa HOBITPS
y Micti Ha 1-2°C BHIIE HIX Yy CUIbCHKIA MICHEBOCTI; KUIBKICTh 3a0pyAHIOIOYHMX
PEYOBHH, 30KpeMa 3BaXKEHUX 4YacToK, y 10 pasiB, a ra3iB y 5-25 pasiB Ouiblie y
MICTI, HI)XK Y CIJIBCBKIH MICII€BOCTI?

6. Ha Bamry aymky, siki (hakTopu MarOTh HallOUTBIIUIN BIUIUB HA aKTUBHICTH Ta
IpaLe3laTHICTh CTYACHTIB y 3aKjajl, pO3TallOBAaHOMY I00JIM3Y MNPOMHCIOBOTO
MIPUEMCTBA YA aBTOJOPIT 13 IHTEHCUBHUM PYXOM.

7. Y oMy moJisira€ MO3UTUBHUI BIUIUB 3€JIEHUX POCIIMH Ha €KOJOTIYHUN CTaH
ypOaHi30BaHO1 €KOCUCTEMU?

Ilpakmuuna po6oma Ne 15

Tema. ,,BuzHaueHHs 30UTKIB BiJ 32a0pyAHEHHS HABKOJIMIIHbLOI'0 IIPUPOJIHOIO
cepenoBuia’.

Mema: wnasuumuco  8u3HAUAMU ~ EKOHOMIYHI  30umku  8i0  3a0pPYOHEHHs.
HABKOJIUWHb020 NPUPOOHO20 Cepedosuuja y BUNAOKY, KOAU BIOOMO Macu
NOJIIOMAHMIS.

Ilpocpamnui numannsa: Oodcepena 3a0pYOHEHHS, OCHOBHI GUOU EKOHOMIYHUX
30UMKIB, eKOHOMIUHI 30UmKU 810 3aOPYOHEHHS amMocghepu, 800U, 3eMebHUX Y2iob,
BUKUOU NOTIOMAHMIE.

Mamepianu ma o06aa0nanna: 008i0K06A Jimepamypd, 3aNUCHUK, O0Jieyb,
KAIbKYAAMOp,

Xin podorun
ExoHomiuHi 30MTKM Biag 3a0pyAHEHHS HABKOJHUIIHBOTO MPHUPOAHOTO
CEpeIOBHUILA MOXKHA PO3IIISIIATU K 3a0pyJHEHHSI OKPEMUX MOTO0 KOMIIOHEHTIB:
3=3,+3,+3.
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A) 3o0umku 6i0 3a0pyonenna ammocgepu 3,
Y ToMy BUmMaaKy, KOJW TapameTpu 3a0pyaHEHHS atMoc(epu BUPaKEHO B
TOHAX, CKOHOMIYH1 30MTKH BU3HAYAIOTHCS 32 (HOPMYIIOI0:

ne fi — koediieHT, MO BpaxoBYe€ pO3TalllyBaHHsS JpKepejda BUKHUIY 1
KUIbKICTh HACEJICHHS, IKOMY 3aBJAl0ThCs 30UTKHU.
Tabmus 43
3HaueHHs KOe(ILI€HTA, 10 BPaXOBYE PO3TAIIYBAaHHA JKEPESa BUKUAY 1 KUIbKICTh
HACEJICHHS, IKOMY 3aBIAl0ThCS 30UTKA

f1 Miciie po3TamyBaHHsa 00’ €KTa
p y

0,5 CiyibChK1 HacesIeH1 MyHKTH

0,7 Micro 3 HaceneHusam 10 100 tuc. your.

1 Micro 3 HaceneHusam Big 100 1o 500 tuc. 4oi.
2 Micro 3 HaceneHHusaM noHan 500 Ttuc. yoil.
[Tobnu3y BOAOOXOpPOHHMX 30H, cadiTapHoi (33,
2,9 3aIoB1IHUX, TAPKOBUX 1 JIICOMAPKOBUX 30H
3.0 [Tobnu3y KypOpTHUX MICIlb, 1CTOPUKO-apXITEKTYPHUX
,

namMm’STHUKiB, MICIIb MaCOBOTO BIINTOYMHKY JIFOACH

f, — KoedillieHT, 1110 BpaXOBY€ BKa3aHy BUCOTY BHKHUY.

Tabmuis 44
3HadeHHs KOe(illl€HTA, 1110 BPaXOBYE BKa3aHy BUCOTY BUKHUIY
f, Bucora Bukuny, m
1,5 0-15
1,3 16-40
1,0 41-80
0,7 81-150
0,3 151-200
0,15 221-300

3; — NMUATOMI 30MTKM BiJ 1 TOHM WIKIAJIMBOI PEUOBUHM, IO HAIHIIIA B
atMocdepy, TpH./T;
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Taomurs 45

[Tutomi 30uTKH Bi 3a0pyAHEHHS aTMOChepH

Hasga nomoranTa [Turomi 30UTKHU, TPH./T
[Tun 120
Cipuanuii aariapuz (SOz) 150
Oxcunm azoty (N20, N20s, NO ) 250
dTopoBoaens (HF) Ta iHmi cionyku ¢propy 1100
Oxcuau Byraeiiio (CO, CO») 70
ByrieBojHi (MeTaH, €TaH, ponaH, OyTaH) 80

3aeoanna.l. IlinnpuemcTBo “XiMBOJIOKHO”, IO 3HAXOAUTbCsi B 30HI N,
HIOpiYHO B aTMocdepHe MOBITPS BHKHIA€ NMOJKTAHTH A Ta B BigmosimHo
mMacaMu Mar Ta Mp, . 3HaiiTH 30MTKH Big 3a0pyaHeHHsI aTMoc(epH, SAKIIO
BucoTAa (pakesia Bukuay h, m.

Taomums 46
JlaH1 11 po3paxyHKy
Micue K-c1b Bucora
Baf). po3ranry- | HaceneHHs, | (axena A B Ma T \Y 3%
BaHHS THC. YOJI. | BUKHUIY
0 Jliconmapk 19 Oxkcunu N HF 23 17
1 Micto 70 23 ITun CO 13 9
2 Micro 123 11 Mertan ITun 43 14
3 Micto 345 78 NO ITponan 5,6 7,8
4 Micto 253 100 ITun HF 3,4 12
5 Kypoprt 35 CO; HF 4,6 7,8
6 ITapk 157 [Tun CO 5,8 6,8
7 | 3amoBigHUK 17,5 Oxcun N | Okcug C 6,7 9,75
8 C33 200 Eran [Tun 8 12,34
9 Micto 157 99 CO Meran 11 7
10 Micto 511 37 HF CO; 10 3,456
11 Kypoprt 75 [Tun CO 7 9,67
12 Micto 344 14 MetaH ITun 8,7 5,7
13 C33 6 N,Os HF 6,8 5,8
14 | Kypopr 16 Etan NO 5 8
15 Micrto 24 15 CH4 CipuaH. 8 34
aHT1aPHT
16 | 3amoBiOHUK 81 CO ITun 11 13
17 | Jlicomapk 13 HF NO 8 9
18 Micto 100 152 MeTtan CO 9 11
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19 Kypoprt 67 N,O [Tun 7 4,56
20 C33 200 Cipuan. HF 12 11
aHT1 P
21 Micto 300 299 ITun Eran 13 9
22 Kypoprt 12,45 [Oxcug N | Ilun 21 18
23 ITapk 117 CcO N,Os 9 7,8
24 Micto 45 102 [Mun Mertau 11 8,9
25 [Tapk 16 Etan Cipuan. 17,9 11,8
aHT1IPU

26 Micto 457 153 [Tun CO; 3,456 9,78
27 C33 82 N,O HF 7 12
28 Micto 75 79 CcO ITun 2 21
29 | Jlicomapk 14 Etan | Oxcug N 4 14
30 C33 86 19 CO; NO 12 8
31 Micto 70 13 ITun CO 15 11
32 Micto 223 19 MetaH ITun 43 14
33 Micro 545 38 NO [Ipoman | 3,6 8,8
34 Micto 153 10 IMun HF 3,5 12
35 Kypoprt 35 CO; HF 2,6 8,8

b) ExonomivHi 30UTKHU BiJ 32a0py/IHeHHSI BOAH 3.

ExonomiuHi 30MTKHU BiJl 3a0pyTHEHHS BOJHUX 00’ €KTIB BU3HAYAIOTHCA 32
dbopmyioro:

Fl
3.=>L3 -M,
i=1

ne L — koedimiedT, mio BpaxoBye poO3TallyBaHHS JDKepena BUKUIY Ta

B0/10320€3MEYECHICTh PETIOHY.

r1

Tabmuis 47
3HadeHHs KOeiIlI€HTA, 1110 BPAaXOBYE PO3TAIIYBAHHS JKEpeia BUKUAY Ta
B0/10320€3MEYECHICTh PETIOHY

Koedimient L XapakTepucTrKa BOJIOCTIOKUBAHHS PETIOHY
0,5 He BimuyBaeThcs 1ediluTy y BOAHUX pecypcax
10 Banch CIHO’KUBAHHS 1 BIABEIEHHS BOAU 3BOIUTELCS 0€3
’ nediuury
15 Bananc crioxuBaHHsA 1 BIABEAEHHS BOIU 3BOAUTHCS 3

HEBEJIMKHUM JIe(PiruToM

2,0 Bono3abe3neueHns 3a1HCHIOETHCS 3 BEJIMKUX BOJOCXOBHILI
30 CKI/I.JI CTi_qHHX BOJI Iepe0aueHO B PIUKH MPU BEITUKOMY

’ nedinuTi Boau
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3n — muToMi 30MTKH BiJ BUKUAY | T 3a0pyAHIOIOYOi PEYOBMHU Yy BOJHI
JpKepera.

Tabmus 48
[TuTomi 30UTKM BiJ 3a0pyAHEHHS BOJHUX JKEpeE
TokcuuHI peYOBUHU [Turomi 30uTku 3y, TPH./T

3Ba)keH1 PEUOBHUHU 80

Baxxki Mmetanu 400
OpraHiuHi CIIOJIYKH 700
Kucnotu 1 nyru 950
Hadronponyktu 2060

M, — Maca BUKHUY Y BOJY, T/pIK;
N — KUTBKICTh 3a0pyAHIOIOUUX PEUOBHUH.

3asoanna 2. llinnpuemcTtBo “XiMBOJIOKHO” B Ppe3y/bTaTi CBO€I TiIbHOCTI
CKH/JA€ Y BOAHI Jxepesia mkiaausi peyosunu C ta D, BianoBigno macamu M.
Ta Md. Po3paxyBaTu 30MTKH, 110 3aBJAAIOTHCH HABKOJIHUIIHbOMY NPHPOIHOMY
cepeloBHINY 3 IEBHUM BOIOCIIOKUBAHHAM.

Ta6mmms 49
JlaH1 11 po3paxyHKy
Ne |  BopnocnoxuBanHs PeuoBuna C PeuoBuna D Mcr | Mpx
Bap.
0 3 BOJIOCXOBHIIL OpraHiuHi CITOJTYKH 3BakeHl1 78 124
pPEUYOBUHU
1 Hewmae nedinurty Kucnoru Hadrompomykru | 127 136
2 | Hemenukuit nedinut Baxxki metanu Jlyru 49 389
3 3 BOJOCXOBHIII 3Ba)KCH1 PEYOBUHHU Anbperian 58 199
4 Benukuit nedinur | HadrompoaykTu Kucnoru 78 80
5 bes nedimuty Jlyru 3BakeHi 110 131
pPEUYOBUHU
6 | Hesemukuit nedinut |OpraHiyHi CHOTYKH Kucnoru 68 25
7 3 BOJIOCXOBHIIL Cnoupt Baxki meramu | 106 76
8 Benukuii neginut  [3BaskeHi peyo-BUHU Jlyru 75 19
9 Hewmae nedinury Kucnoru Hadronmponyktu | 69 95
10 | Hesenukuii nedinut Jlyru Anbneriau 56 88
11 3 BOJIOCXOBHIIL Opraniuni cionykn| Hadgronponykru | 117 14
12 | Benukuii gediuut Kap6oHoBi k- Jlyru 123 45
13 Hewmae nedinury Couptu 3BaxeH1 54 17
pPEUYOBUHU
14 | HeBenukwuii nedinut Baxxki metanu Opraniuni 59 95
CIIOJTYKH
15 3 BOJIOCXOBHIIL Hadromponykru Couptu 128 12
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16 | Benukuit nedinur Kucnorn Baxki metamn | 124 136
17 Hewmae nedinury Jlyru OpraniuHi 47 95
CTIOTTYKH
18 3 BOJIOCXOBHIIL Baxxki metanm Kucnoru 68 52
19 | Benukuit nedinur Cnuptu Jlyrn 91 125
20 Hewmae nedinury Kucnaoru Anpaerigu 117 376
21 | Hesenukuit geginut |3Ba)keH1 peUOBUHU OpraniuHi 173 30
CTIOTTYKH
22 3 BOJIOCXOBHIIL Hadronponyktu | Baxki metamum | 147 35
23 | Benukuii nedinut Kucnorn Cnuptu 467 111
24 Hewmae nedbinuty  [3Baxkeni pewounu | Hadpromponykru | 96 75
25 | Hesenukuii nedimur Jlyrn Baxki metanu 136 83
26 3 BOJJOCXOBHII] Opraniuni cionyku| Hagrompoayktu | 291 34
27 | Benukuii nedinut Kucnorun 3BaxKeH1 341 875
pPEYOBUHU
28 be3 nedinuty Baxki metanu | Hagronponyktu | 56 78
29 | Hesenukwuii nedimur Kucnoru Opraniuni 234 97
CIIOJIYKU
30 bes nedinuty Kucnoru Hadronponyktu | 127 136
31 | Heenukwuii nedpinur | Baxki metanu Jlyru 49 389
32 3 BOIOCXOBHIIL 3Ba)KCH1 PEUYOBUHHU Anbperian 58 199
33 | Benukuii nedinur Hadromponykru Kucnoru 78 80
34 Hemae nedinury Jlyrn 3BaxkeHi 110 131
pPEYOBUHU
35 bes nedinuty Hadronponyktu Anpnerian 112 147

B) ExoHomiuHi 30UTKH Bij 3a0pyIHeHHS 3eMeJIbHUX pecypciB 3.
Exonomiuni 30uTKH BiJ 3a0pyIHEHHS 3€MENbHHUX YTi/lb BU3HAUAIOTHCS 3a
dbopmyiioro:

7
3. = Zq-Bn - M

i=1
1ie q — KOeIIi€eHT, 0 BPaXOBYE POIOUYICTh 36MEIIbHUX PECYPCIB.
Tab6muis 50
3HadeHHs KOe(iIl€HTA, 110 BPaXOBYE POAIOYICTH 3eMEIbHUX PECYPCiB
q Parionn
0,5 st paiioniB [lomices
0,7 JUUIsL pailoH1B JIICOCTEIy
1,0 JUIsl paliOHIB CTEy
2,0 JUTS 3pOLIYBaHUX C/T yTiJib
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3y — muTOMI 30MTKH BiJ PO3MIIIEHHS | T HEOpPraHiYHUX, OPraHIYHHUX
BIIXOJIB Ta BIAXOJIB MOOYTOBMX CMITTE3BAJMIL HA 3EMEJIBbHUX YTIIIAX, TPH
(Ta6mn.51).

Tabmuis 51
[Turomi 30MTKH Bi 3a0pyAHEHHS BiIX0aMU 3€MEIbHUX YT1/1b
3a0pyIHIOI0Y]1 PEUOBUHU ITutomi 30uTKH 3, TPH./T
Heopraniuni Bigxoau 250
Opraniyni BiIXoau 300
Bigxoau moOyTOBHX CMITTE3BATHII 400

I — KUIBKICTH ITOJIFOTAHTIB.

3aseoanna 3. Ilionpuemcmeo “Ximeon10kHO” wiopiuno 6ue03umb 6i0X00U
BUPOOHUUMEA HA 3eMeIbHI Y2i00a. 3HAUIMU eKOHOMIYHI 30UmKU 8i0 3a0pYOHEHHA
3emebHUX Y2iob.

Tabmuis 52
JlaHi 1711 po3paxyHKYy:
Maca BIJIXO/lIB MANIPUEMCTBA, T/PIK
Bagp. Palion HeqpraHqui OpraHqui Binxogu MOOYTOBUX
Biaxoau Bigxomau CMITTE3BAJIHIII
0 (C/r yrigns 145 345 567
1 [[Tomiccs 200 430 786
2 Vlicocren 1256 786 456
3 |Cren 236 987 900
4 |C/r yrinns 456 789 560
5 [[Momiccs 400 760 123
6 Vlicocren 678 765 200
7 |Cren 650 230 120
8 |C/r yrigns 560 89 123
9 [[Momiccs 567 780 900
10 Plicocren 678 654 950
11 [Cren 780 550 666
12 |C/r yrigas 340 564 231
13 [[Tomiccs 660 550 338
14 [licocTen 400 12 456
15 [Cren 450 82 763
16 |C/r yrinas 500 300 1298
17 [[Tomiccs 653 675 96
18 [licocten 671 239 700
19 [Cren 450 871 1000
20 |C/r yrigas 129 123 786
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21 [[Tomices 342 127 396
22 Ulicocren 800 761 230
23 |Cren 560 720 120
24 |C/r yrinns 230 650 119
25 [[Tomiccs 659 222 888
26 Jlicocren 334 765 991
27 |Cren 226 119 336
28 |C/r yrinns 664 332 118
29 [[Tomicces 331 67 865
30 Plicocren 546 671 230

3agoannsa 4. BuzHauntu cymy 3 (30MTKiB) Big 3a0pyaHeHHsI aTMOC(EpPHOro
NOBITPA, BOAM TAa IPYHTIB MiANPUEMCTBOM i 3pO0OMTH BiAIIOBIIHI BHCHOBKH.

IIuTaHHs AJ CAMOKOHTPOJIIO:

1. Illo Take ekKOHOMIYH1 30UTKHU?

2. o € kpuTepieM Al pO3paxyHKY IUIATEXIB 3a 3a0pyAHEHHS JOBKILIA?

3. IlosicHICTh CyTh MOHATTA ‘‘30MUTKK’ Ta HA3BITh OCHOBHI AaCIEKTH IX
BUSIBJICHHS.

4, OOrpyHTyHTE IOIUJIBHICTh BU3HAYCHHS Ta OCHOBHI BHJIM €KOHOMIUYHHX
30MTKIB BiJl 3a0pyAHEHHS HABKOJHUIITHBOT'O MPUPOTHOTO CEPEIOBHIIIA.

5. Ha mizacraBi sSIKMX TOKa3HUKIB BCTAaHOBIIOIOTHCS 0a30BI HOpPMATHUBHI
IUIaTH 3a CKUIM 3a0py/HIOBAYiB y MOBEPXHEB1 BOAM, TEPUTOPIaibHI 1 BHYTPIIIHI
MOPCBKI BOJH Ta MiA3€MH1 TOPU30OHTHU?

6. Sk  3OIACHIOETBCS ~ €KOHOMIUYHMH  BIJIMB  HA  MOPYIIHUKIB
MPUPOIOOXOPOHHOTO 3aKOHO/IaBCTBA?

7. OnuiiTe (piHAHCOBO-KPEAUTHUN MEXaHI3M MPUPOJOKOPUCTYBAHHS.

8. llInsxu ymoCKOHAICHHS CHCTEMM BU3HAYCHHS 30WTKIB Bij 3a0pyaHEHHS
HABKOJIUIITHLOTO TIPUPOTHOTO CEPEIOBHIIIA.



86

Po3oin 111
TEMATHUYHA CAMOCTIHMHA POBOTA
Tema 1. Ilpouecu ypOaHizauii i ix BJIMB HA JOBKIJJIA.

B Vkpaini iHTeHCHBHO BinOyBaloThes IpoliecH ypoOanizauii. IX HeraTuBHUMU
HACJI1JIKAMH €:

1) KoOHIEHTpaIlil 1 HaBaHTaXXEHHS IMPOMHUCIOBUX OO'€KTIB Ha OOMEXEHI
TEPUTOPIi, IO TPU3BOJUTH A0 BUCOKOIO PIBHS 3a0pyAHEHHS JTOBKIJIS;

2) HeCcHpHUATIMBA TEPUTOPIATLHO-TUIAHYBAJIbHA CTPYKTYpa MICT, 3yMOBJICHA
HiNOPAIKOBAHICTIO  1HTEpecaM  HapOIIyBaHHS  IPOMHUCIOBOTO  MOTEHIIAIY,
BHACJIJJOK YOr0 MPOMUCIIOBI MiANMPUEMCTBA YACTO OTOYEHI JKUTIOBUMHU MACHUBAMH,
a BECh TPAH3UTHUM TPAHCIOPT MPOXOAUTH YEpPEe3 MICTa, 10 3HAYHO 30UIBIIYE iX
3ara3oBaHICTb;

3) ApyropsaHicTe mpoOjeM MicTOOyAyBaHHS MOPIBHSHO 3 MpPIOPUTETAMU
MIPOMHKCIIOBOTO PO3BUTKY, IO MPHU3BEIO 0 3aHEA0AHOCTI TAaKUX BAXKIUBUX cdep
KUTTEIISUIBHOCTI MICT, SIK BOJOMPOBIA 1 KaHami3alliiiHa Mepexa, TeXHIYHUM CTaH
SKUX O€3MOCepPEIHbO BIUIMBAE HA €KOJOTIUHHM CTaH MICT 1 SIKICTh MUTHOT BOJY;

4) pyilHyBaHHS NOPUPOJHOTO CEPENOBUIIA BEIMKUX MiIcT. Bucoka
3a0pyIHEHICTh JOBKULIS MPOMHUCIOBUMH BUKUAAMH 1 BIOAXOJaMHU, B TOMY YHCII I
noOyTOBUMH, HE33JOBUILHUNA CTaH KUTT€3a0€3MeUyBaIbHUX CHCTEM, IIBHJIKE
3pOCTaHHSl HACEJIEHHS MICT Ha OCHOBI €KCTEHCHUBHOTO MPOMUCIOBOTO PO3BHUTKY 1
notpeda pO3MIMPEHHS iX TEPUTOPIM MPHU3BEIH [0 CKOPOYCHHS 3€JIEHUX 30H,
3a0pyIHEHHS 1 HEIPUIATHOCTI BOJIONM TOIIO.

Ha croroani Bci micta, 821 cenmimie, a Takok 5760 CinbChbKMX HacEJIEHUX
nyHKTIB (Bchoro moHan 70 BIACOTKIB HaceleHHs YKpainu) 3a0e3nedeHo
[EHTPaTI30BaHUM BOJIOTIOCTAYAHHSIM.

Jl1s BogonocTauaHHsl HACEJICHHS 13 3arajlbHOTO 00CSATY HEOOX1THOT KITbKOCTI
BOJM BUKOPUCTOBYEThCSI Onm3bko 40 BiACOTKIB mig3emMHux Boa. Cucrema
BOJOIPOBIHO-KaHAMI3aIMHOIO TOCHOJAPCTBA HHUHI TMepedyBae B KPU30BOMY
€KOJIOTIYHOMY CTaHI.

HeedexkTuBHICTD KOMIUIEKCHUX MpPOrpaM  €KOJIOTi3alli TEXHOJIOTI Yy
IIPOMHUCIIOBOCTI, €HEpPreTHIll, OyAIBHHUIITBI, CUIBCBKOMY TOCIOJApCTBI Ta Ha
TPaHCHIOPTI, HECPEKTUBHICTh KOMYHAJIBHHX OYHMCHUX CHOPYI, SKI BUTPUMYIOThH
OCHOBHE HABAHTAXKCHHS 3 OUMINEHHS MTPOMHUCIOBUX 1 MICBKHX CTOKIB, IPU3BEJIO 10
HAKONMYEHHS BEJIMKOi KUIBKOCTI OCafAiB 1 Myny (IIOpoky Onu3bko 40 MIIH. TOHH),
1[0 CTAHOBUTH PEAIbHY 3arp03y BTOPUHHOTO 3a0pyIHEHHS JOBKIJIIS;

[TpomucnioBi mianpuemMcTBa 3a OpakoM €PEKTUBHHX TEXHOJIOTIM OYHUIICHHS
BUPOOHUYMX CTIYHHUX BOJ Ta YTWJI3amii iX OCaaiB CKHUIAIOTh y BOJONMHU depes
CHUCTEMY LICHTPAJI30BaHOI KaHai3allli BHCOKOKOHIICHTPOBaHI CTIYHI BOJIH,
MIKIJUIMBI  PEYOBUHM SIKMX PYHHYIOTh KaHami3aliiHI MEpexi, MNOpYyIIYIOTh
TEXHOJIOT1YHI PErjJaMeHTH OYHUILIEHHS MICHKMX CTIYHMX BOJ 1 HE BUIAISIOTHCA B
nporieci O10JIOTIYHOTO OYMIIECHHS, IO POOUTh HEMOXJIMBUM BUKOPUCTAHHS
OUYMIIIEHUX MICBKUX CTIYHUX BOJI Ta iX OCaiB Yy CIILCHBKOMY T'OCIIOJAPCTBI.

OcCHOBHUMH KepeliaMu 3a0pyTHEHHS TOBITPS B JKUTIIOBO-KOMYHAIBHOMY
rocrofapcTBl YKpaiHu € MiANPUEMCTBA 3 BUPOOHUIITBA TOPOKHIX OymiBEIHHUX
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MaTepiaiB, KOTENbHI TEIJIOBOTO TOCHOJApCTBA, MPOMUCIOBI MIANPUEMCTBA
KOMYHAJIbHOTO ~ MAalIMHOOYJyBaHHS Ta aBTOMOOUIBHMI  TpaHcmopT. Bouu
BUKHJIAIOTh B aTMOc(hepy 3HaUHY KUTBKICTh 30711, OKCH/IIB BYTJICIIO, CIPKH, a30Ty, a
TaKOX CKUJAIOTh y KaHATI3aIlll0 XIMIYHI CHOJYKH, IO YTBOPIJIMCS BHACIIIOK
peareHTHO1 0OpOOKH BOJH, IKa BAKOPUCTOBYETHCS B CUCTEMAaX TEIUIOMOCTAYaHHS.

VY MicTax 1 cenuinax MiCbKOTO THITY HIOPOKY HarpoMaJKyeThes Osm3bko 40
MJIH. Ky0. METPiB CMITTS.

Tema 2. Oco0auMBOCTI BIVIMBY Ha 3/[0pPOB'Sl JIIOAUHU AHTPONOreHHUX 3MiH
MiCBKOI'0 Ta CiJIbCbKOI'0 CepeI0OBHIIL.

JltoquHy OTOYye B Cy4yacHOMY CepeloBHINI (JOBKLLI) Oarato HeOe3MeuHUx
(dakToOpiB SIK PEYOBMHHOTO, TaK 1 HEPEYOBHMHHOTO XapaKTepy Iii, sKi MaioTh, SK
MPaBUJIO, AHTPONOIE€HHE IOXOPKEHHsS. YCE€ HacCeleHHS OyK€ HEOAHOpIOHE Y
CyCIIUIbCTBI 3a BIKOM, CTaTTIO, 3[0pOB'SM, IMYHHHMMH XapaKT€pUCTUKAMH,
aJanTOBAHICTIO J0 3a0pyJHEHb — WIKIAIUBUX (akTopiB. ToMy ympaBisiTH SIKICTIO
3I0POB'St BCLOT'O HACEJICHHSI HE MOKHA. Y 3B'SI3KY 3 IIUM BUMOTH JI0 SIKOCTI JIOBKIJUIS
MMOBMHHI PO3POOJISITUCS 3 ypaxyBaHHSM HaWOUIbII YyTJIMBOI KaTeropii HaceJIeHHs
0 HeraTuBHUX (AKTOPIB, 3a0py/HEHb. TaKow KaTeropi€lo € Mepes YCIM IITh
JIOMIKUTBHOTO BIKY 1 BBOKAETHCS, IO CTAH 1X 3/IOPOB'S € IHAUKATOPOM, MOKA3HUKOM
€KOJIOTIYHOTO CTaHy TEPUTOPIi, Ha sIKIi BOHU MEIIIKAIOTh.

310poB's mournHae (popMyBaTUCS 3aI0BrO Bl HAPOHKEHHS 1 3JICKUTD BiJl CTaHY
310poB'st 0aTbkiB. DaKkTOpU cepeOBUINA, AKTUBHO BIUIMBAIOYM HA 3/I0POB'S JKIHKH,
BUKJIMKAIOTh TIOTIPIICHHS Yy CTaHi 370pOB's AUTHHH. J[iTH, SIKi HAPOHKYIOTHCS BiJ
XBOpPOi Marepi, XBOPiIOTh HabaraTto 4yacTtiiie B MOJANbIIOMY XHUTTI. BrnuBae Ha
MailOyTHE 370pOB'St AUTHUHU SIK MaTH, Tak 1 0aTbKO, 30KpeMa iX CHocCiO KUTTS —
aJKOroJIi3M, KypiHHSA, poOoTa, TMOB'sI3aHa 13 HEOE3NEUHUMHU PEUYOBUHAMHU
KaHIIEpOr€HHOT0, MyTareHHOr0, TEPATOr€HHOT0 XapaKTepy Jii.

310pOB's JIIOAVHU 3aJ€XKUTh B1J TPUPOIKEHUX BIACTUBOCTEN — TEHETUYHHUX, SIKi
XapakTepu3ylOTh ii BaJICOJOTIUHI (Tpell. BajeoCc — 3JI0POB', JIOTOC — HayKa)
XapaKTEPUCTHKU, Ta E€KOJOTIYHOIO CTaHy OTOYYKOUOI'O CEpEelOBUINA, BiJ CTaHy
HEPBOBOI CUCTEMU, CUCTEMHU KPOBOOOITY, OPTaHiB TpaBJieHHs, AuxaHHs. [ nobanbHe,
HOBCIOIHE 3a0pYyAHEHHSI CEPEIOBUILA HE MOTJIO HE MO3HAYUTUCA Ha CTaHl 3710pOB's
HACeJICHHs, SKE TICHO TIOB'S3aHO 13 3aXBOPIOBAHICTIO, IO 3aJICKHUTHh BIJ
€KOJIOTIYHOTO CTaHy TEePUTOpIii (TEXHOTCHHE HABAHTAXKCHHS, KITBKICTh BUKHJIIB B
atMocepy Ta CKUAIB CTIYHUX BOJA Y BOJOMMHUINA), SKOCTI MEIUYHOTO
00CcITyroByBaHHs, KyJIbTypH HACEICHHS.

Oco06MMBICTh BIUTUBY aHTPOIIOTEHHUX 3MiH Ha 3JI0POB'Sl MPOSBUIIOCS B TOMY, IO
AKICTh 3JI0OpOB'sl JIOJEH Maike 3piBHSJIAcCS SK y MICBKOMY, TaK 1 CLIBCBKOMY
CepeOBUIII, /16 BUKOPUCTOBYIOTh IIKIJIJIMBI arpOXiMiKaTu — MECTULIUIU, T0OpUBA,
30KpeMa HiTpaTHI. Y pe3yJbTari piBeHb 3a0pyAHEHHS Mai>ke OJHAKOBHM MO BCi
TepuTopii Ykpainu. BinOynocs ycepenHeHHs 3a0pyaHeHb. [locTymnoBo, mpoTsrom
0aratboX NECATHpIY, BOHH Mailke PIBHOMIPHO PO3MNOAUIMIIMCA MO BCIA TepUTOPIi
nepkaBu. AOCONIOTHO €KOJIOTIYHO YHUCTI TEPUTOPIl Tenep BIACYTHI, MOKHA Ka3aTH
TIJIBKA TIPO YMOBHO YHCTI, SIKI CTAHOBJISTH HE OUIbIe 7% 3arajibHOi TEpUTOpii, a
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nomipHo 3a0pyaHeHi - 43%. Maibxe 50% TepuTopiil CTAaHOBJIATH 3a0pyIHEHI, TyKe
Ta Haa3BUuYaiiHO 3a0pynaHeHi. lle perionu, ski migganucs paaioaKTUBHOMY
3a0pynaenHro  micimst  YopHoOwmimbebkoi  katacTpodum  (miBHIWHI  oOmacTi
XKurtomupcrka, PiBHeHcbka Ta dactmHa KwuiBchbkOi) Ta  Haa3BUYAMHOMY
TEXHOTCHHOMY HaBaHTa)KEHHIO (CX1/H1, MiBAeHHI oOnacTi). Takuil cTan He MOXKe He
BIUIMBATH HA 3JI0POB'Sl HACENIEHHA, SKE XBOpIE€ TaK 3BAaHUMHU «EKOJIOTTYHUMHU
xBopoOamu». lle ekoJoriyHO 3yMOBJEHI XIMIYHA acTMa, JIOKCMHOBUM CHHAPOM
(CyKymHICTh O3HAK), SIKUH BHSBIISETHCS THUIIOBOIO, HEPIBHOMIPHOKO IMITMEHTAIIIEIO
HIKIPU Ta 3HWKEHHSM IMYHITETY, «xiMiyHud CHI/l», sikuii BUKIMKAIOTH T10KCHHH,
Ba)KK1 METaJId Ta 6arato 1HIIKX.

Haiibinpimma 3ameHicTh 3I0pPOB'S BiJl €KOJIOTIYHOTO CTaHy XapaKTepHa IS
CX1IHUX MpoMuciioBux obnacreid, KuiBcbkoi Ta JIbBiBChbKOI 00s1acTei!, ABTOHOMHOL
PecniyOmiku Kpum. HaliMeHma 3aieXxHICTh Ha TEPUTOPIAX, J€ TEXHOTECHHO-
€KOJIOTIYHUI CTaH CHOPUSTIMBIIIMA — IIEHTpaldbHl, 3axiJHl, MIBHIYHO-3aX1JH1
o0nacrTi.

Tema 3. HeraTuBHMH BIVIUB €J1eKTPOMATHITHOI'O I10JIS HA OPTraHi3M JIIOAMHH.

EnekTpoMarHiTHI Mojisi OCOOJMBO HETraTWBHO BIUIMBAIOTh HA OpPraHizm
JIONHM, sika 0€3MOCepeHbO MPaLIOe 3 JHKEPEIOM BUIPOMIHIOBaHHA. B nianmazoHi
IIPOMHCJIOBUX YacTOT OLIbIlIe HETaTMBHUN BIUIMB Ha OI0JOTIYHHMK 00 ’€KT Mae
€JIEKTPUYHA CKJIaJI0Ba MOJISL.

Haituyrnusimumu 1o EMII € HelipoauHamiyHi mOporecd, SKi NpAMO YU
no01YHO MEePEMHUKAIOTh XPOHOOI0IOTIYHI MPOIECH OPTraHi3My Ha MATOJIOTTYHUMA a0o
CTPECOBHI pexUM (HYHKIIOHYBAHHS.

[Tpu aii EMII Ha nroauHy MOKJIMBI TOCTPI Ta XPOHIYHI (JOPMHU MOPYIICHHS
¢131omoriyHux (QyHKLIN opra”izMmy. Taki mOpyIlIeHHsS] BUHUKAIOTh B pe3yJbTaTl li
enexkTpruuHoi ckiagoBoi EMII Ha HEpPBOBY CHCTEMY, a TaKOXK Ha CTPYKTYpPY KOpH
TOJIOBHOT'O 1 CHUHHOTO MO3KY, CEpLEBO-CY/IMHHOI CUCTEMH.

Y OUIBIIOCTI BUMAJKIB Taki 3MIHM B JisUIBHOCTI HEPBOBOi Ta CEpIEBO-
CYJIMHHOI CHCTEMHU MAlOTh 3BOPOTHIN XapakTep, aje B pe3yabTaTl TPUBAJIOI JI1i BOHU
HaKOMHUYYIOThCS, MIJACUIIOIOTHCS 3 IJIMHOM 4acy, ajie, K MPaBUJIO, 3MEHIITYIOThCA
Ta 3HUKAIOTh MPU BUKIIOYEHHI BIUIUBY Ta MOJIMIIEHHI YMOB mpaili. TpuBaiuid Ta
iHTeHcuBHUM BB EMII mpu3BoauTh 10 CTIMKUX MOPYIIEHb B OpraHi3Mi JIIOJIMHA
Ta 3aXBOPIOBAHb.

CymicHa [ BAIPOMIHIOBAaHb IIUPOKOTO Jlana3oHy MOXKE BUKIMKATH OKpEMY
PagioXBUILOBY XBOPOOY.

TsoxKkicTh 11 HACTIIKIB TIPSAMO 3alieKUTh Bim HampyxkeHocti EMII, diznannx
0COONMBOCTEM  pI3HUX  JlaMa30HIB  YacTOT, TPHUBAJIOCTI  BIUIMBY, YMOB
HABKOJIMITHBOTO CEPEJOBUINA, a TAKOX BiJl (DYHKIIOHAJBHOTO CTaHy Ta CTIMKOCTI
OpraHi3My 10 BIUIMBY PI3HUX YMHHHUKIB, MOXJIMBOCTEW anamnTarii. 30UIbIITYEThCS
pU3MK BHUHUKHEHHS 3arajlbHUX 3aXBOPIOBaHb, 3aXBOPIOBAHb OPTaHIB JIMXaHHS,
TpaBJieHHs Toio. [{e Moke BiIOyBaTUCS TAaKOXK 1 3a Iy»e€ HEBEIMKOI IHTEHCUBHOCTI1
EMII, sixa He3HAYHO MEPEBUIILYE TIrlEHIYHI HOPMATUBHU.
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Pesynbrarom Aii Ha OpraHi3M JIIOJAWHU €JIEKTPOMArHiTHUX BHUIIPOMIHIOBAHb
B miamasoni 30 xI'm — 300 MI'1y e: 3aranpHa ciaOKicTh, HiBHUINEHA BTOMA,
MOpPYIICHHSI CHY, TOJIOBHUU Oidh Ta OUTh B JUISHIN cepid. 3 SBISETHCS
PO31paTOBaHICTh, BTPAYAETHCS yBara, ClioBIILHIOIOTHCSI PYXOBO-MOBHI peaKIii.

BuHukae psii cuMOTOMIB, SIKI CBIIYATh MPO MOPYIICHHS POOOTH OKPEMHX
OpraHiB — HUIYHKY, MEYiHKH, MIANUIYHKOBOI 3ayio3H. [loripiryroTecs xapdoBi Ta
craTteBl pedieKCH, TISUIBHICTh CEPIEBO-CYJAMHHOT CHUCTEMH, (PIKCYIOThCS 3MIHU
MOKa3HUKIB OI1JKOBOIO Ta BYIJIEBOAHEBOIO OOMIHY, 3MIHIOETBCS CKJaj KpOBI,
3adikcoBaHi 3MiHM Ha piBHI KiIiTHH. Cucrematuuyna nis EMII Bucokoi Ta
HAJBUCOKOT YacTOTHM Ha OPraHi3M JIOJUHU BHUKIUKA€E I1IBUIIECHHS KPOB SHOIO
THUCKY, Tpo(iuHi siBUIA (BUMAAIHHS BOJIOCCS, JaMKicTh HIrTiB). EMII BukIMKarTh
3MIHY TOJISIpU3allii MOJIEKYJ Ta aTOMIB, SIKI € CKJIaJOBOI0 YAaCTHUHOIO KIITHH, B
pe3ynbTaTl 4oro BUHHMKae HeOe3neuyHui HarpiB. HagMipHe Tenno HaHOCUTh MIKOAY
AK OKPEMHUM OpraHam, TaKk 1 BCbOMY OpPTaHi3My JIFOJIHHH.

[IpodeciiiHi 3axBOpIOBaHHS BUHUKAIOTh y MpPAIIBHUKIB MpU TPUBAIOMY Ta

IHTEHCUBHOMY OIPOMIHEHHI.

Tema 4. IlpoOjemMu i mepcneKTHBH peKpealiiifHOr0 BUKOPUCTAHHA JICiB
JIbBiBCBbKOI 00J1aCTi.

Pexpeariiina  I[IHHICTb  JIICIB ~ BHU3HAYAETHCS  COILIAIBHO-KYJIBTYPHOIO,
E€KOHOMIYHOIO 1 MeAuKOo-OiojoriyHoo (yHkIisMu. OcoOIMBO 3HA4YHA MEIUKO-
OlosoriuHa (YHKINA, SKa CHOpPUSE€ 3HUKEHHIO 3aXBOPIOBAHOCTI, 301JIbIIEHHIO
TPUBAJIOCTI KUTTA Jrojed. Jlich B mbOMYy BITHOIICHHI € OJHUM 3 HaWIIIHHIIIHAX
IPUPOJHUX pecypciB. Menuko-0iosoriyHa (GyHKINS JICIB TOJATaE y BHAUICHHI
KHCHIO, IOTJIMHAHH1 BYTJIEKUCIIOTH, MY 1 IIyMY, 10H13a11i HOBITPsI (PITOHLIMIAMH.

CocHOBI Jlich HaiO1IbIlIe BOMPAOTh BYTJIEKUCIIOrO Ta3y 3 pO3paxyHKy Ha 1 ra
IJIOMI 1 HAMOUTbIIE BUAUIAIOTh KUCHIO. Jlelo MeHI 1l TOKa3HUKU Y M'SKOJUCTUX
nopin, HaWHWX4l — B AyOoBux JiciB. [lpu 1pOMy HalaKTUBHIIIUMU €
CEepeIHBOBIKOBI JEPEBOCTAaHU. MOJOAHSAKM 1 CHIJII Ta TEPECTIHI HacaJKeHHS
3HAYHO MEHIIE BOMPAIOTh BYTJIEKUCIOTO T'a3y 1 BUAUIAIOTH KUCHIO.

Jlicu JIpBiBCBHKOI 001acTi 32 CBOIM MOPOJAHUM Ta BIKOBHUM CKIJIQJIOM HaJIeKaTh
70 HAWOUIBII IIIHHUX B peKpeariiHoMy BimHomieHHI. OcoONMBYy pekpeariiny
[[IHHICTb MalOTh YTPYIMYBaHHS, B SIKMX TOEIHYIOTHCS IIMPOKOIHMCTSIHI Ta XBOWHI
JICM CEpelHbOTO BIKOBOTO CKJaay: OykoBO-cocHOBI Ha Po3rouui, OykoBo-
cMepekoBo-summiieBi B Kapmnartax, ay06oBo-rpaboBi Ha Ilominbehbkili BHUCOYHHI,
COCHOBI 3 PI3HUMU IHUPOKOJIUCTSIHUMHU yTpynyBaHHsMU Ha Manomy Ilomicci.

3 pekpealiitHoro METOK MOKHA BUKOPUCTOBYBATH (DaKTHUYHO BC1 JIICH 00JIaCTi,
pOTE€ OCOOMBY pEKpealiifHy HIHHICTh MAalOTh TPETHUHA JIICIB SIKI PO3TAIIOBaHI B
Kapnarax, na Po3rouui Ta [ToaiibChKiil BUCOUMHI, @ TAKOXK 3€JI€HI 30HU HACEJICHUX
nyHkTiB. Ctanom Ha 1.01.2000 p. "108,9 tuc. ra niciB epxiicoHay BiTHECEHO 10
3€JIEHUX 30H MICT 1 HACEJICHUX MYyHKTIB IHIIUX KaTeropiid, B Tomy uucii 80,3 tuc.ra
— 0 JIICOMAapKOBOi YaCTWHW [HMX 30H. JlepKaBHUM J1iCOTOCHOIAPCHKUM
o0'eqnanusaM "JIbBiBmic" BripoaoBxk 1995-2000 pp. ctBopeHo 1,5 THc. ra HacaaKeHb
peKpeariiHoro mpu3HauYeHHs.
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OcHoBHE pekpealliifHe HaBaHTAKEHHS TMPUIIAA€ Ha 3€JICHI 30HW HACEICHUX
MTyHKTIB, 5IKI BAKOPHCTOBYIOTHCSI B OCHOBHOMY JIJIs KOPOTKOTPUBAJIOTO BiAMOYNHKY.
3eneHi 30HU, KPIM TOr0, BUKOHYIOTh CAHATOPHO-TirieHIYHY (yHKIi0. Hal6inbmri 3a
IJIOLICI0 3€JIeHI 30HU po3TamoBaHi B okonuisx JIbBoBa, [[porobuya, a Takox
kypoptiB Tpyckasens, Hemupis, Benukuit JIto0inb, Mopius.

[Tpupoani ymoBH mpumicbkoi Teputopii JIbBOBa COpHUATIMBI IS 3aMiCBKOTO
BIIMOYMHKY. JIiCOBI MacuBM 1 BOJOWMMHMINA, PI3HOMAaHITHUH peabed MICIIEBOCTI,
MOMIPHUN KJIIMaT, 3HayHa KUJIBKICTh COHSYHHUX JHIB, a TaKOX JOOpe TpaHCIIOPTHE
CIIOJIYYCHHSI CIIPUSIIOTH BUi3Ay HA IPUPOAY BEIUKOI KIIBKOCTI HACEICHHS.

3 1HIIMX NPUMICHKUX 3€JIEHUX 30H CJIiJl Ha3BaTu 30HU Jporoouya, Tpyckasiis,
bponis, Ckone Ta nesxkux iHmUX. Kpammmu pekpeamiiHuMHU AUISTHKAMH TYT €
"IIxxepeno" 1 "Paguui mic" [Iporodunbkoro microcny; "CocHoBuii 01p" 1 "Kanunka"
PanexiBcekoro; "Kommba" CkomiBeskoro; "IIpomicok" — CrapocaMOipchkoro
JICTOCIIIB.

OxkpeMy KaTeropiro CKJIaJal0Th JICH MPUPOIHO-3AMOBIIHOTO  (OHIY
JIpBiBChKO1 0OmnacTi. IIpote TyT ciif 3a3Ha4YMTH, 10 OKpEeMi KaTeropii MpuUpoOIHO-
3aMoBITHOTO (OHAY TMOBHICTIO BHUKIIOYEHI 3 TOCMOJAPCHKOTO, B TOMY YHCIHI
pekpeariiiinoro, o6opoty. Jlo HUX HajexaTb 3aloOBIAHUKH, OKpEeMl 30HU
HaI[lOHAIBHUX MPUPOJHUX TA PET1IOHATBHUX JIaHIa(THUX MapKiB, 3aKa3HUKIB.

Jist Ounbin €peKTUBHOTO BUKOPUCTAHHS PEKpealiiHuX JIICOBUX PECYpCIB,
HeoOX1/JHa KOMILJIEKCHA pO3p0o0Ka OKPEMHUX 3aXO/iB, 5Kl O CIIPUSUIN peKpeariitHoMy
PO3BUTKOBI JIICOBUX TepUTOPIN. [0 HUX CIIiJT BITHECTH:

- peamizaiis JIICOrOCIOJAapPChbKUMH 00'€KTaMHM BIIACHHX MOXIJIMBOCTEH JIJIst
PO3BUTKY PEKpEaIiiHO-TyPUCTUYHOTO TOCTIOIAPCTBA;

- po3po0Ka 1 peaizallisi KOHKPETHUX JIOKAJIbHUX MPOEKTIB 3 METOI0 CTBOPEHHS
HEOOXITHOT 1H(QPACTPYKTYpM Ha HAWLIHHIMIUX B pEKpealiiHOMYy BIJHOIIECHHI
JICOBUX TEPUTOpIAX (HANPUKIAA, B HALIOHAJBbHUX MPUPOJHUX  MApPKaAX
"SBopiBcekuii", "CkoniBchki beckuan", okpeMux 3eJIeHUX 30HaX BEIMKUX MICT 1 T.
1.);

- CTBOPEHHS JIOKAJIBHUX €KOITOCEIICHD;

- MOJICpHI3allisg HaSBHUX BIIOMYMX 0a3 BiAIOYHHKY;

- aKTHUBI3AIlisl 3yCHJIb Y CIIPaBl MDKJIIEPKaBHOT CIIBIIpaIll B peKpeariiHoMy Ta
IPUPOAOOXOPOHHOMY HAIIPSIMKY.

Tema 5. PagioakTuBHE 320py/IHEHHS.

BB pamioakTUBHOTO BUIIPOMIHIOBAHHS HA OPraHi3M JIIOJUHU OCOOJIMBO
HeOe3neuHuid. 3a pe3ynbTaTaMd EKCIIEPUMEHTIB Ha TBapUHaX Ta BUBYCHHS
HACJI1JIKIB ONIPOMIHEHHSI JIFOEH i1 yac aToMHUX BUOYXiB y XipociMi Ta Haracaxki, a
nizHime B YopHoOwuii, Oylo J0BeAEHO, IO rocTpa OlojoriyHa [is pajiarii
IPOSBIISIETHCS] Y BUTJISAI IPOMEHEBOT XBOPOOU 1 3[]aTHA MPU3BECTH O CMEPTI, 10
JIOKaJIbHUX YPaXEeHb ILIKIPH, KPUILUTAJIMKAa OKa, KICTKOBOro Mo3Ky. HuHi 3axuct
OpraHi3Mmy JIIOJIMHA Ta CKJIaA0BOi Oiocdepu BiA paioaKTUBHOTO OMPOMIHEHHS Y
3B’SI3KYy 31 3pPOCTAIOUMM PAJIOAKTUBHUM 3a0pyAHEHHSM IUIAHETH CTaB OJHIEIO 3
HalaKTyaJbHIIINX MPOOJIEM €KOJIOT1YHOT HAYKH.
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Bcei Bunu dnopu Ta gaynu 3emili MpPOTATOM MUTBHOHIB POKIB BUHHUKIH Ta
PO3BUBAJKCS TMiJl MOCTIHHUM BIUTMBOM TMPUPOAHOTO PaliOaKTUBHOTO (OHY i
MPUCTOCYBAIUCS 10 HHOTO. AJiE IITYYHO CTBOPEHI PaaiOaKTHUBHI PEUOBUHHU, SIEPHI
peaKTopu, YCTAaTKyBaHHS CKOHIEHTPYBAJIM HE3HAHI paHille B MIPUPOJIl 00CATH
10HI13yI0UOT0 BUIIPOMIHIOBAHHS, /IO YOTO MPHUPO/Ia BUSBHUIIACS HEMPHUCTOCOBAHOIO.

[lim vac aBapiii aBTOMAaTHHX pPEaKTOPIB, pPO3repMeTH3alllii 3aXOPOHEHB
palOaKTUBHUX BIAXOJIB pajiaiiHuil Opya HOIIMPIOETHCS Ha JCCATKHM W COTHI
KUIOMETPIB, BHACIIIOK BUOYXIB SIACPHUX O0MO — 10 BC1M TIJIaHETI.

Pi3Hi oprani3Md MarOThb HEOJHAKOBY CTIHKICTh 10 Jli pajiiloaKTHBHOTO
OTNPOMIHEHHS, HaBITh KIITHHU OJHOTO OpraHi3My MaloTh pPIi3HY YYTJHUBICTb.
Kinnepuit pesynpTaT ompomiHeHHS (KpiM BiJJIaJIEHUX HACIIIKIB) 3aJICKUTh HE
CTIJIbKH B1J] TOBHOI 103U, CKUIBKHU BIJI ii TOTY>KHOCT1, TOOTO qacy, MPOTATOM SIKOTO
BOHA HAKOMMYEHA, a TAKOX BiJ XapakTepy ii po3noniny. lle mos’s3ano 3 TuMm, 110 B
KUBHUX OpraHi3Max y BIJIMOBib HA OMNPOMIHEHHS, SK 1 Ha IHIII TOJPA3HUKH
CEpelOBHINA, BKIIOYAIOTHCS 3aXUCHI MEXaHI3MH CHCTEMH aJanTaiii d9u
KOMIIEHCAaIlli, SIKI MarTh 3a0€3MEYUTH CTAOUIbHICTh BHYTPIIIHBOTO CEPEOBHUIIA
OpraHi3my 1 BIJIHOBUTHU 3pyiHOBaH1 (QDyHKIIII.

Baxko mMepeoliHUTH TparidyHi HaCHIIKM YOPHOOMJIBCHKOI KaTacTpodu, IO
cTanu g YKpainu paranibHuM (HakTOpoM, SIKUM COPUYUHUB 3arpo3y T€HETUYHOMY
3I0pOB’I0 HAIIii.

PanmioakTuBHI MPOAYKTH — TaMma — BHUIIPOMIHIOBadl — CTBOPWJIM BHUCOKHUUH
pamiamiiHuil GOH 1 CHPHUSIIM 30BHINIHBOMY ONPOMIHEHHIO Jtojed. barato 3 HuX
MOTpaINuid B OpPraHi3M d4epe3 OpraH JIWXaHHs, TpaBlieHHsA, mKipy. Ilicnms aBapii
OCHOBHHMM PaJII0aKTUBHUIN HOJ, 1[0 HATPOMA/KYETHhCS y IIMTOBUIHINA 3ai031, a
MOTIM 3JIMCHIOE KPyrooOir B Oprai3mi, BIJUIEIUTIOETHCS B MEYIHI W YacCTKOBO
BHUBOJIUTH Yepe3 HUPKH.

Tema 6.bioJioriuni 3a0pyAHeHHs i XBOPOOH JIIOAMHU.

KpiMm XiMiYHMX 3a0pyAHIOBAYIB, Y NPUPOJHOMY CEPEAOBHILI 3yCTPIUAIOTHCS
1010JIOT1YHI, 10 BUKJIMKAIOTh Yy JIIOJUHM  Pi3HI  3axBoproBaHHA. lle
XBOPOOOTBOPHI MIKpOOpPTaHi3MH, BIpDYCH, TeIbMIHTH, HaWMpocTiini. BoHU MOXYTh
3HaXOAMUTHCS B aTMoc(epi, BOJII, TPYHTI, B TUIl 1HIIMX JKUBUX OPTaHi3MiB, Y TOMY
YUCII 1 B caMiil JIFOIUHI.

Haii6inpmr HeGe3neuni 30yaHuKN 1HPEKIIHHUX 3aXBOPIOBaHb. BOHM MarOTh
pPI3HY CTIMKICTh y HaBKOJUIIHROMY cepenoBuill. OnHI 37aTHI JKATH 11032
OpraHi3MOM JIFOJIMHH BCHOTO KIJTbKa TOAMH; MepedyBaloyu B TOBITPi, y BOJMI, Ha
PI3HUX TpeaMeTax, BOHM MIBUJAKO TMHYTh. [HII MOXYTh KUTH B HAaBKOJHUIIHHOMY
CepeZIOBUIIl BiJ JNEKIIBKOX JHIB J0 JEKUIBKOX POKIB. J[Jig TpeTiX HaBKOJIUIIHE
CEPEIOBHUILE € MPUPOJHUM MICUEM MPOKUBAHHSA. [[71s1 yeTBepTUX - 1HII1 OpPraHi3MH,
HaANPUKJIa] TMKI TBAPUHH, € MICLIEM 30€pEKEHHS 1 PO3MHOXKECHHS.

Yacro mxepenoM iHQEKIIi € TPyHT, B AKId MOCTIMHO MENIKalTh 30YyIHUKU
npaBis, OOTyJi3My, Ta30BOi TaHTPEHH, IESKMX TIpUOKOBHX 3aXBOPIOBaHb. B
OpraHi3Mm JIIOAMHU BOHH MOXKYTh OTPAIIUTH MPHU MOIIKOKEHHI IIKIPHUX TOKPUBIB,
3 HEMUTHMH MPOAYKTaMH Xap4dyBaHHs, PU MOPYIIICHH] IPABWII TIT1EHM.
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XBOpPOOOTBOPHI MIKPOOPTraHi3MH MOXYTh HMPOHUKHYTH B T'PYHTOBI BOJH 1
CTaTH TPUYMHOIO 1HQEKIIHHUX XBopoO moauHu. Tomy Boay 3 apTe3iaHChKUX
CBEPJIOBHH, KOJIOIS31B, JHKepea HEOOX1THO TIepeT MATTAM KU STUTH.

[Ipu moBiTpsiHO-KpamenbHOi 1H(EKIT 3apakeHHS BiAOYBa€TbCS Yepes
AUXajdbHI UUIAXH TpH BIUXaHHI TOBITPS, SKE€ MICTHUTh XBOPOOOTBOpHI
MIKPOOpPTaHi3MH.

OcoOnuBy rpymny cki1aiarTh iHGEKIIHHI XBOpoOU, 10 MEepeNaloThCs MpHU
TICHOMY KOHTaKTI 3 XBOPUM a00 MpU KOPUCTYBaHHI MOTro pedyamu, HAMPHUKIAI,
PYIIHUKOM, HOCOBOIO XYCTKOIO, TIPEIMETaMH OCOOHMCTOI TIr€HHM Ta IHIIUMH, IO
Oynu y BXKHBaHHI XBoporo. Jlo HUX BigHOCSTHCA BeHepuuHi xBopoOu (CHI/I,
cudimic, roHopest), Tpaxoma, cubipchbka BUpaska, napiia. JIroguHa, BTpydyaroduch y
NpPUPOAY, HEPIAKO TMOPYUIye MPUPOJHI YMOBH ICHYBaHHS XBOPOOOTBOPHHUX
OpraHi3MiB 1 CTa€ cam KE€pPTBOIO MPUPOJHO-BOTHUIIEBUX XBOPOO.

Jlrogu i mOMalIHI TBapWHU MOXKYTh 3apa)kaTHCS MPUPOTHO-OCEPETKOBUMU
XBOpOoOamu, MOTPAIIIIOYH HA TEPUTOPIIO MPUPOJHOIO BOTHHINA. JI0 Takux XBOpPOO
BIIHOCATh 4YyMy, TYJISIPEMIIO, BUCUITHUNA THU(Q, KIIIIOBUI €HLeamT, Majspito,
COHHY XBOpOOY.

OcoOnuBICTIO TPHUPOJAHO-BOTHUILIEBUX 3aXBOPIOBaHb € T€, IO iX 30yIHUKHU
ICHYIOTb y TNpPUPOJI B MEKax INEBHOI TEPUTOpIi M03a 3B'A3KOM 3 JIIOJbMHU abo
goMmaimiHiMi - TBapuHamu. OpHI Mapa3uTyOTh B OpraHi3Mi JUKUX TBAapUH-
rocrnojapiB. Ilepenada 30y THUKIB BiJl TBApHWH JO TBAPUHHM 1 BiJl TBAPUHU J0 JIFOAUHU
BiJIOYBA€ETHCS MIEPEBAKHO YEPe3 MEPEHOCHUKIB, HAYACTIIIe KOMax 1 KIIIIIB.

VY psanl paiioHiB Hamioi KpaiHM 3yCTpidaeTbesi 1H(EKIIHE 3aXBOPIOBAHHS
JenTocmipos3, abo BoJsgHA IrXxoMaHKa. JIroauHa MOKe 3apa3uTHCs MPH MOMaJaHH] B
Horo opraHi3m BOJH, 3a0pyIHEHOT BUAUICHHIMHU TPU3YHIB.

Tema /. Ilo3UTUBHUIA BILUIMB JIIOJAMHU HA MPUPOAY .

[lin mMO3UTMBHMM BIUIMBOM MA€ThCS HaA YyBazli pobOoTa MO 30EpeKEHHIO
NpUPOAHUX OO'€KTIB Ta 1O 30UIBLIEHHIO O10JIOTIYHOrO Ta reorpadiyHoro
pizHOMaHITTS. L{i poOOTH MarOTh Taki HAMPAMKHU:

- 3amloBiAHHWI, METOI0 SKOTO € OXOpPOHAa PIAKICHUX TBapuH 1 POCIHH,
30epeKeHHSI YHIKaJbHUX JAHAIA(TIB, CTBOPEHHS YMOB JUIsl BiJHOBJICHHS
3HUKAIOUUX MpeAcTaBHUKIB Oiochepu. Taki poOOTH MPOBOIATHCS HA MPUPOTHHUX
TEPUTOPIIX YU B IITYYHO CTBOpeHHMX 00'ektax. Jl0o OCTaHHIX BIAHOCATHCS
300JI0T1YHI Ta OOTaHIYHI CaJIH 1 MAPKH;

- CIIOKHBAIBKUM  (TOCTIOAApCHhKUI) - MaeThCd Ha YyBa3l OJEpKaHHS 1
BUPOIIYBaHHS HOBHMX, HE BIJJOMHX MPHUPOJII COPTIB POCIHH, MOPiA TBAPHUH, MTaXiB,
pu6. BucamkyBaHHs JiciB, JicocMyT. 3apubiieHHs 03ep, pidok, MopiB. MeTa Takoi
poOOTH - OTpUMATH 13Ky, pOOOUYUX TBApPHH, KOPUCHI JIFOJIMHI MPOAYKTH. Pazom 3 Tum
61ocdepa 30arauyeThCcss BHACTIAOK 30UIbIICHHS O10p13HOMAHITTS;

- ICKOPATUBHUH, KOJIH JJIsi BAOBOJICHHS €CTETUYHUX MOTPEO JIFOAM BUBOMSTH 1
PO3BOJATH HOBI BUJIM KIMHAaTHUX TBApWH, POCIIMH, KBITIB, NTaXiB a00 CTBOPIOIOTH
HOBI YW TOKPAILYIOTh ICHYIOY1 JaHAmapTH, 00'€KTH caJ0BO-MapKOBOi KYJIbTYpH 1
TaKe 1HIIE;
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- peKpeamiiHui - AJI1 MOKpAIIEHHS YMOB BIATIOYMHKY Ta O3I0POBJICHHS Ha
OJTHOMAaHITHUX TEPUTOPISIX JIOAW OyIyIOTh CTaBKH, BHCAQDKYIOTh MApKHA Ta TaKe
1HIIIE.

Tema 8. Ilisi Ta 3ax0au noJginumeHHs J0BKIJIJIA.

OckiTbKM  BHpPOOHWYA JISUTBHICTh BUKJIMKAE€ TIOPYIIECHHS IPUPOTHOIO
CEpelloBHUIlA, CYCHIILCTBY BUMNAAAa€ B3STH Ha cebe TypOOTy 11010 BIAHOBIICHHS ii
BJIACTUBOCTEH Ta OXOPOHHM B1J] MOJAIBIIOI Jerpaaarlii.

[{ig1 OXOpOHM MPUPOAU MAIOTh CTABUTUCh PIBHO3HAYHO 3 IHIIMMHU LUISIMH
BUKOPUCTAaHHSA  (BUPOOHMIITBOM  TPOAYKTIB  XapuyBaHHA,  [POMHUCIOBUM
BUPOOHUIITBOM Ta CTBOPEHHSAM 1HPPACTPYKTYPH).

KoHKpeTHI 1111 Ta TPOrpaMu CTOCYIOThCS HaCAMIIEPE/I:

- BU3HAYEHHS TPAHNYHOOIYCTUMHUX 3HAYEHB IIKIIJIUBUX IS HABKOJIUIITHHOTO
cepeoBUIIa BUKU/IIB;

- EKOHOMII eHeprii;

- CIIPUSIHHA BUKOPHUCTAHHIO BIIXO/IIB TEILIA;

- YTUIII3aLlid CTapuX MaTepiajiB, a TAKOXK BIIXOIIB;

- MIITPUMAHHS 3/I0pOB's JIICIB Ta MPUPOIHOT CHIIM CAMOOYMILIEHHS BOJOIM;

- BIPOBAUKEHHS aBTOMOOUIB 3 MIHIMAQJIBHOK KUIBKICTIO BiAIpaIibOBaHUX
rasiB 1 OeH3UHIB 0€3 BMICTY CBHHIIIO;

- 3a0XOYeHHs1 OepeXJIMBOTO CTaBJIEHHS CIIOXKMBA4YIB J0 HABKOJUIIHHOTO

CEpeIOBHUIIIA.
3axo0/ 1I0JI0 MOJIIIICHHS JOBKIJIJISA, a caMe:
- TEXHOJIOTIYHI — pO3po0OKa 1 BHPOBAKEHHS HOBHX TEXHOJOTIH, OYMCHUX

CHOpPY/, BU/IIB MAJINBA;

- apXITeKTYpPHO-TIJIAHYyBaJbHI — O3€JICHCHHSI HACEJICHUX MyHKTIB, OpraHi3alis
CaHITapHO-3aXHUCHUX 30H, pAal[lOHAJIbHE IUIAHYBAHHS MIANPUEMCTB 1 >KUTIOBUX
MAaCHBIB;

- IH)K€HEpPHO-OpraHi3aliiiHl - 3HWKEHHS 1HTEHCHUBHOCTI PyXy TPaHCHOPTY Ha
MEPEBAHTAXKEHUX  aBTOMATICTpPAJsX,  OpraHizamis  eKOJIOT1YHO-TATPYJIbHOTO
KOHTPOJIIO;

- €KOHOMIYHI - BKJIaJIaHHS KOIIITIB Y PO3BUTOK HOBHUX, pecypco30epekyBaHNX
TEXHOJIOT1H;

- TpaBOBI — TPUUHATTS 1 JOACPKAaHHA 3aKOHOJABYMX AaKTIB IOJ0
MIATPUMaHHS SKOCTI aTMOChEpH, BOJIONM, TPYHTY;

- OCBITSIHCHKO-BHXOBHI - ()OPMYBaHHs €KOJOTIYHOI KYJIbTYpH, HacaMIepen y
MOJIOII.

OxopoHa TpUPOAU Ma€ MPOBOJAUTHCH JIMIIE B TOEAHAHHI 3 CLIBCHKUM
roCrofapCTBOM, OCKUIBKM TYT MOXYTh YPIBHOBRXXMTHCh HAaW3HAUHIIII 32 IJIOIICIO
€KOCHUCTEMU. BaXKTMBUMU BUMOTaMH €:

- YHUKaHHS OyAb-sKO1 1HTeHCU(DIKaIlli BAKOPUCTAHHS,

- 0OMEXEHHS PO3MIpIB, IIUPOKI CMYTU OKOJIMIIb;

- pO3LIMpPEHHsA CIBO3MIH 3 MICIEBUMH BHJAaMU Ta COpPTaMU 3aMiCTh
LEHTPaII30BaHO BUPOIIYBaHUX BUCOKONPOAYKTUBHUX BH/IIB;
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- CKOPOYEHHSI 3aCTOCYBaHHs 100pUB;

- HEJOMYIIEHHS BUJIMBAHHS PIJKOTO THOIO Ha CUIbCHKOTOCIOAAPCHKI IO,
3aMiCTh L[BOTO - KPYrooOir OpraHiYHUX BiJIXO/IB;

- MATPUMKA IPUPOAHUX METOIIB TOCIOIaPIOBAHHS;

- TepexiJa BiJ TPOIIOBOi JTOMOMOTH BHPOOHUIITBY JO JOMOMOTH, MOB'S3aHOT 3
HEBHUMU MIiCIISIMHU;

- BpaxyBaHHS JOCATHEHb CUIBCBKOTO TOCHOJAapcTBa Ui 3a0e3leyeHHs
HIPUPOAHOTO OaTaHCYy.

Tema 9. 3anoBinanus - HaillepeKTUBHIIIMIA 3aci0 oxopoHu OiopiZHOMAHITTA
YHIKQJIbHUX TA TUNIOBUX MPUPOTHUX KOMILJIEKCIB.

OpraHizaliiHO-NPaBOBl OCHOBHM BEAECHHS 3alOBIAHOI CIPaBH BHU3HAYEHO
3akonoM Ykpainu "I[Ipo npuponHo-zanoBigHuU ¢GoHA VYKpaiHu" Ta aKTamu
3aKOHOJABCTBA, MPUINHATUMHU BIJIIIOBIIHO JIO HHOTO.

[TpupogHo-3anoBigHuil o YKpaiHU pO3TISIAEThCS SK CKJIAaJ0Ba YaCTUHA
CBITOBOI CHUCTEMHU TMPUPOJHUX TEPUTOPI Ta 0O0'€KTIB, 1O MepedyBarOTh IMij
0COOJIMBOIO OXOPOHOI0, 1 BKJII0Yae 6721 Teputopito Ta 00'€KTH 3arajbHOIO TUIOIICHO
2504,5 tuc. ra, mo craHoBuTh 4,07% muiomn Ykpainu (gani 1999 poky).

V¥ BianoigHocTi 10 3akony "IIpo nmpupomaHo-3amoBigHui GoHA YKpainu" 1o
IPUPOJIHO-3AMI0BITHOTO (POHY HAJIEKATh!

- TPUPOJHI TEpUTOPii Ta OO0'€KTH - MPHUPOJHI 3aMOBIIHUKH, OlocdhepHi
3aMoOBIIHUKHM, HAIIOHANBHI TPHUPOAHI MAapKH, pPETioHaIbHI JaHAapTHI MapKH,
3aKa3HHUKH, TaM'TKH MPUPOJIU, 3aMOB1/IHI YPOUHIIIQ,;

- IITYYHO CTBOpEHI 00'ekTH - OOTaHIYHI caau, JACHAPOJIOTIYHI TapKH,
300JI0T14HI NapKH, MApKU-MIaM'ITKA CaJJ0OBO-MIAPKOBOI'O0 MUCTEIITBA.
3aKa3HUKM, NaM'ITKU MPUPOJU, OOTaHIYHI Cajd, ACHIPOJIOTIUHI MapKU Ta MapKH-
NnaM'sTKU CaJ0BO-MIAPKOBOIO MHUCTELTBA 3aJE€XKHO Bl iX €KOJOT14HOI 1 HAyKOBOI
LIHHOCTI MOXKYTh OYTH 3arajJbHOAEPAKABHOTO 00 MICIIEBOTO 3HAYEHHS.
3ale’)KHO Bl TOXOJDKEHHS, 1HIIMX OCOOJIMBOCTEN MNPUPOJHUX KOMIUIEKCIB Ta
00'€KTiB, IO OTOJOIIYIOTHCA 3aKa3HHUKAMH YM TaM'dTKaMH TPUPOIU METH 1
HEOOX1THOTO PEeKUMY OXOPOHHU:

- 3aKa3HUKH TOAUISIOTBCS  Ha  JaHmmadTHI, JIicoBi, OOTaHIYHI,
3araJlIbHO300JI0T19HI, OPHITOJIOT1YHI, €HTOMOJIOT1YHI, I1XTIOJOTIYHI, TiJPOJIOTIUHI,
3araJlbHOre0JIOT19HI, aJeOHTOJIOTIYHI Ta KapCTOBO-CIICICOJIOT14HI;

- MaM'ITKH TPUPOAM TOIISIOTHECS Ha KOMIUICKCHI, OOTaHIYHI, 300JI0Ti4HI,
T1POJIOTIYHI Ta T'€0JIOT1UHI.

KoHnrerniiist po3BUTKY 3amoBiAHOI ClipaBu YKpaiHu mependadae 3poCTaHHS ii
CYCIUIBHOTO 3HA4YEeHHS Ui JepXaBW Ta HapoOIy, ONTHUMI3allil0 1 PO3IMIMPEHHS
CUCTeMHM TepUTOpii Ta O0O0'€KTIB MNPUPOIHO-3AMOBIAHOTO (OHIY 3 METOHO
3a0€3Me4YeHHs] OXOPOHMU O10JOTIYHOTO PIZHOMAHITTA, THUIIOBUX Ta YHIKaJIbHUX
naHamadTiB  YKpaiHd, CHOpUSHHS MIATPUMAHHIO €KOJOTIYHOI piBHOBArM Ha ii
TEPUTOPIi, 3MILHEHHS O0a3u JUisl TMPOBEACHHS MOHITOPUHTY HABKOJUIIHHOTO
OPUPOAHOTO CEPEAOBHILA, HAYKOBUX JOCIIIKEHb, €KOJIOTTYHOIO Ta MATPIOTUYHOIO
BUXOBAHHS TPOMAJISH.
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Cranom Ha 01.06. 2002 poxy XmenpbHHUIIbKA 00JIaCTh 3aiiMa€e TMepIne Micie B
VYkpaiHi 3a MIONMIEI0 3aMmoBiTHUX TepuTOpin (455 00’ exTiB, miomero 304299, 53 ra.,
o ctaHoBUTH 14,8% Bix 3aranbHOT TUTOITI 3eMelb 00J1acTi).

Haii6inpmmmu  mpUpOTOOXOPOHHUMH — TEPUTOPIAMH ~ XMENbHUYYMHU €
HarioHaneHUl  mpupoanuii  mapk  "llomimeceki  ToBTpH",  perioHanbHUMN
nanamadTHUN napk "ManaroBaHKa'.

Tema 10. OxopoHa reHo(poHIy METOI0M 0iOTEXHOJIOTTIA.

Buau kMBHX 1CTOT MOXXYTh OXOPOHSATHCS METOJ0M Oi0TexHoJori. TyT
ICHY€E JIBa OCHOBHUX NMPUHOMHU:

1. 30epexenns cnepmu, emoOpioHiB abo JIHK B crani raubokoro
OXOJIOJIPKCHHS. Y POCIHUH MOKE 30epiraTucs HaciHHA. Taka TEXHOJIOTIs TIMOOKOTo
3aMOpOKYBaHHSI CIEpMH, SWLEKIITHH Ta eMOpIOHIB B pIAKOMYy a30Ti Oyna
po3pobrnena me B 60-Ti poku. EMOpioHM MOXHa MOTIM IMIUIAHTYBaTH B MAaTKy
0COOMH OJIM3BKUX BUIIB T4 OTPUMATHU MOTPIOHI OCOOMHU B OakaH1i KIJIBKOCTI.

Tak, na Kybancekiii cranmii [Hctutyty pocnuununTsa iM. H. 1. BaBinoBa mifg
3eMJICI0 TIPW MOCTINHIN TemnepaTtypi +4,5°C 30epiraetbest Oinbiie 400 3pas3kiB
HaciHHA. Y ®PH 13 1985 poky cTBOproeTbcs OaHK B3IPIIB HABKOJUIIHHOTO
CEpEeNIOBHUIIA, 1110 30epiratoThCsl MPHU TEMIIEPATYP1 PIIKOTO a30Ty.

2. TpancmianTaiiiss eMOpIOHIB PIAKICHUX TBAapWUH, MOMYJALIl SKUX CTalu
TaKMMU MaJIMMH, 110 B HUX HE BUCTA4ya€ CaMMIlb JUIsl BAHOUTYBaHHS TOTOMCTBA.

CrenianbHO0 (POPMOIO OXOPOHU MPUPOJU € MEPECEICHHS POCIINH, NTaxIB Ta
ccaBlliB. BUKOpUCTOBYIOTH JiBa CLIOCOOM: aKJIiMaTU3AIlIIO Ta peaKIiMaTH3alIifo.

AxuiMaTH3allis - 1€ Ipolec MepecesieHHs POCiINH Ta TBapUH B HOBI YMOBU
ICHYBaHHS.

PeakmimaTtu3anis - mepeceseHHs BUIIB Ha TI TEPUTOPIi, A€ BOHHU KHUIU
paHime, ane noTiM Oynu 3HuleHl. [lpukmamom ycmimHOT peakmiMaTh3alli €
BIJTHOBJIEHHS MOMYJIALiil 600piB Ha TepuTopli YKpainu. Y mepion 13 1973 poky B
CIIIA, Agcrpamnii Ta Kanaai Oyno npoBefieHO niepecesieHHs: 93 BUIIB TBAPUH Y HOBI
MICIIS.

Tema 11. ExonomiuHi kpuTepii B exoJ1orii.

BukopuctaHHs €KOHOMIYHHMX KpHUTEpIiB B €KOJIOTii TOBHHHO OyTHu
HaIpaBJICHO Ha peali3allilfo TOJOBHOTO MPUHIIMITY: HE MaKCHUMi3allis TpHOyTKiB
MIANPUEMITIB 200 JepkKaBH, a JOCSITHEHHS CTIMKOTO PO3BUTKY IILISXOM
30aJ1aHCOBAHOTO TMPUPOJOKOPUCTYBAHHS TakK, 000 PO3BUTOK MaTepiaabHOTO
BUPOOHUIITBA B OyIb-IKOMY pETrioHI 3a0e3mnedyBaB CTIAKICTh E€KOCHUCTEM.
ExoHomiuHe 3abe3nedeHHs 30€peKeHHS 340pPOBOTO MPHUPOTHOTO CEpEeaOBHUIIA
PI3HOMaHITHE Ta BKJIIOYA€ B ce0e Taki rOJIOBHI aCTIEKTH:

- IepkaBHE (IHAHCYBAaHHS 3aXO1B 3 OXOPOHH MPUPOJIH;

- JIIIICH3YBaHHS.

Exozorizaiiisi ekoHOMIKH nepeadavae moA0MaHHs YCTaJE€HUX YSBJICHb MPO
BUPOOHUYI MPOLIECH B CUCTEMI PECYPCH - TEXHOJOTIA 1, OTKE, MA€ 3/11MCHIOBATHUCH
Ha 3acajax:
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- (dopmyBaHHS TIPAaBOBUX 1 OpraHizalifHUX YMOB JUIS PaIliOHAIBHOTO
MPUPOIOKOPUCTYBAHHS;

- CTBOPEHHS HAayKOBO-TE€XHIYHOTO MOTEHI{ANY JAJIsl IepeopieHTallli eKOHOMIKU
Ha pecypco30epirarodi TeXHOJIOTII;

- 3MiHa OCHOBHMX HAampsSMKIB CYCHUIBHOTO BHPOOHHUIITBA, KYJIBTYPH
CIIO’KUBaHHS;

- CTBOPEHHS 3aMKHEHUX BUPOOHHUYHUX MHMKJIIB, HAJaHHS MPIOPUTETHOCTI
0€3BIIXOHUM TEXHOJIOT1SIM;

- YHNOPSAKYBAaHHS CUCTEMHU OOJIIKY BUPOOHMIITBA MPOAYKII 3 ypaxyBaHHSIM
BapTOCTI IIPUPOJIHUX PECYPCIB.

[Ticns yrBopenHs €Bporneiicbkoro Exonomiunoro CmiBroBapuctsa 3 1987
POKY OTpUMY€ MOIIMPEHHA 1HIaTuBa PpaHIlii B ragy3l CyMICHOI MIKAEP:KaBHOT
OXOpPOHHM TPHUPOJU, B pe3yJbTaTi 4Ooro OyJ0 CTBOPEHO Oarato MiXKACp>KaBHUX
ctpykryp. €EC, ta motim €Bponelickka Paga (€P) 3 1973 poky mnociigoBHO
po3po0MWIIM Ta peanizyBaii YOTHPU TporpaMud 3 OXOpoHU AoBKULIA. [lpuitHsiTa
MpaKTHKa MIATOTOBKHU B 11 Tajly31 CHEIlaIbHUX TUPEKTUB, 00OB'I3KOBUX JJIsl KpaiH
€P. 3apa3 B rany3i ekoJsorii aitoTh 120 Takux AUPEKTHUB.
VY 1993 poui €P npuiinsiia HoBuii crannapt (B3 7750) mono mmpokoro

KOJIa TPOAYKTIB IMPOMUCIOBOIO H CUIBCBKOIOCHOJAPCHKOTO BHUPOOHUITBA Ta
JUSUTBHOCT1 TIIPUEMCTB, BIJIMOBIIHO SKOMY OLIBII KOPCTKO PErIaMEHTYIOTHCS
3a0pyIHEHHSI JOBKIJUISI, BUTPATH €HEPTii Ha BUPOOHUIITBO Ta CTBOPEHHS IIIyMOBOTO
3a0pyaHeHHs. [lpoaykuis, 110 BUTpUMY€E LieH CTaHAApT, OTPUMYE 3HAK "3eJIeHOro
rojry0a", sikuii la€ IepeBaru Ha pUHKY TOBapiB.

Tema 12. IIpaBoBe 3a0e3ne4eHHsI €KOJIOTTYHOI Oe3MeKH TOBKIJLIA.

Exosnoriuauii 37104MH - coIliaJbHO HEOE3MeuHi [ii, CIpsSMOBaH1 Ha 3HUIICHHS
KUTTS YU CEpENOBUINA. 3a TakKl 3JIOYMHU MependadyeHi KOPCTKI CaHKII, 1HOI
HaBITh J0 yB'SI3HEHHS Ha BCE JKUTTSI.

[IpaBoBuUIi METO OXOPOHH JTOBKULIS IPYHTYETHCS HA 3JaTHOCTI NpaBa BU3HAYATH:

- Mipy MOKJIMBOTO (BJIacHE MPaBO IPOMAJTHUHA);

- Mipy HQJIKHOTO (00OB'SI3KU TPOMAJITHUHA);

- Mipy BIAMOBITAIBHOCTI (BIAMOBITAIBHICTS TPOMA/ISTHUHA)
MOBEAIHKUA JIIOACH, MiANpueMCcTB abo jaepkaB. Hopmu ekonoriyHoro mpaBa €
00O0B'SI3KOBUMH, SIKIIO BOHU (HOPMANBHO BCTAHOBJICHI Ta 3aKpITUICHI 3aKOHOM 1
MIIKPITITIOITHCS METOIaMHU JIEPKaBHOTO TPUMYCY.

[IpaBo B cdepi TOBKULISA 3apoauiiocs 1ie B cuBii naBHUHI. CIOYaTKy 3aKOHU
OXOPOHSITU 00'€KTH MPUPOH SIK OJHY 3 (OopM MPUBATHOI BIAaCHOCTI. Takoro pomy
3akoHu Oynu B Cygnuky Xammypari (XVIII cromitts g0 H. €.), B 3akoHax Many (11
CTOJIITTA JI0 H. €.), B "Pychkiit npami" (X-XI croniTTs H. €.).

Y HamoMy perioHi NpUUHSATTS MEPHIMX TAaKUX 3aKOHIB MOB'S3aHO 3 1M'IM
ApocnaBa Mynporo, y dacu KuiBcbkoi Pyci. Hampukinmi XI Ta mouarky XII
cToiith B "PychKy mpaBay" Oyiia BKJIIOYEHA CTATTA MPO MOKapaHHs mTpadoM 3a
po3openHs 0pkouHuX BYuKiB. Y Pocii Bxe XVII cTomitti Aisiio 6is 20 3akoHiB,
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CIPSIMOBAaHUX Ha OXOPOHY MNpUpomHUX 00'ekTiB. Y 1640 pori OyB mpuUAHATHIA
MEePUINI 3aKOH PO OXOPOHY SIKOCTI MiCHKOTO CEPEIOBUIIIA.

3apa3 mpupoI00XOPOHHE 3aKOHOAABCTBO € MPAKTUYHO B yCIX KpaiHaX CBITY.

Y MDKHApOJHOMY €KOJOTIYHOMY IpaBl MPOBITHE MicCIe 3aiiMae MPUHIIHIT
3aro0iraHHs, BIAMOBIZHO JO SKOIO OCHOBHOIO METOK IMBIIBHUX [IH €
MOTNIEPEHKEHHST TTOPYIICHh MPHUPOTHOTO CEpPeOBHUINA, a He JIKBIJAIls HACHiAKIB
TaKUX TOpyIIieHb. [Ipyu po3Tisai HaBKOJWIIHHOTO CEPENOBHUINA SK Pi3HOBUIHOCTI
TOBapy TMOCTA€ MUTAHHS PO OTPUMAHHS TUIATHUX JIIEH31H HA KOPUCTYBaHHS 1M
BUJIOM TOBapy.
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Po3zoin IV
TECOBI 3ABJIAHHSI
1. SIx Ha3WBAIOTHCS BILUTUBH TOCTIOAAPCHKOT AISUTHHOCTI JIIOUHN HA TIPUPOTY?
1.AGioTHyHi.
2.bioTnyHi.
3.AHTpOITiYHI.
4 EBOJTIOLIIAHI.
2. SIxa OCHOBHA MPUYKMHA PI13KOT0 3pOCTaHHS BIUIMBY JIFOJIMHUA HA IPUPOTY?
1.Bucokuii piBeHb pO3yMOBOTO PO3BUTKY.
2.3MEeHIIeHHS! KOHKYPEHIIi1 3 TBApUHAMMU.
3.301IbIIIEHHS] KIJTBKOCTI HACETICHHS.
4.3MiHa KnimMaTy 3emili.
3. Ha3BiTh HachiKy BUKUIIB CIPUUCTOTO Ta3y B aTMochepy?
1.KucnorHi gom.
2.11BITIHHS BOJIH.
3.3aconeHHs TPYHTIB.
4.0O30HO0BI AipH.
4. Buanme cuiibHe 3a0pyAHEHHS TOBITPSI, L0 XapaKTEPU3YETHCS MOETHAHHSIAM
YaCTUHOK MWITY, KPAIUTMH TYMaHy, ra30MoAi0H1X 3a0pyIHIOBAYiB 1 UMY, - 1IE.....
1.Ypo6anizartis.
2.030HOBI JIIpH.
3.Cmor.
4 TlapHuxkoBuit edexr.
5. MacoBe po3MHOKEHHsI (PITOIUIAHKTOHY, 1110 CIPUYMHIOE 3MIHY 3a0apBJICHHS BOJIU
1 IOTIpIIy€e KUCHEBY 3a0€3M€YEHICTh BOJ, - II€......
1.Eminemis.
2.030H0BI AipH.
3.Kucnorsai onam.
4. «IBITIHHS» BOJIH.
6. XimiuHi 3aco0u 60poTEOM 3 Oyp ‘THAMH- TI€......
1.JHcexTHIN M.
2. DITOHIIN M.
3.I'epOinuu.
4. OyrHITUAN.
/. HaBeniTh MpuKIaau aHTPOMIYHUX €KOJIOTTYHUX TPOOIIEM:
1.ITapHuKOBUIA e(PEKT.
2.1laiHHS METCOPHUTIB.
3.BuBep:keHHs ByJIKaHiB.
4.3emieTpycu.
8. MakcumanbHU# piBeHb 3a0pyIHEHHS, SIKE JIF0JIMHA BUTPUMYE O€3 KON IS
310pOB ‘S — II€......
1.T'JIK.
2.DoHOBE 3a0pyAHEHHS.
3.ExosoriyHuii mporHo3.
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4 ExosoriuHa HopMa.
9. Slk monepeauTH MOPYIICHHS JIIOJUHOIO piBHOBAru B 6iocdepi?
1.BuBuartu 0107107110 PIAKICHUX 1 3HUKAIOUMX BU/IIB.
2.I1limBuiyBaTy IPOYKTUBHICTH Oi0MacH €KOCUCTEMU2
3.BpaxoByBaTu eK0JIOT14HI 3aKOHOMIPHOCTI B TOCTIOAAPCHKIH TiSIBHOCTI.
4 ITigBUIIyBaTH 1HTEHCUBHICTD TOCIIOAAPCHKOI J1SIIHOCTI.
10. Jlo sxoro Buay 3a0pyAHEHHS BOJIM HAJICKUTH 3a0PYTHCHHS MIKpOOpTaHizMamu?
1.JIo XiMIgHOTO.
2.J1o ¢izuuHOTO.
3.J1o TemioBoro.
4.J1o 610JIOTIYHOTO.
11. Ski WKiJIMBI CHOJYKH, IO MICTAThCS Yy OpYyIHIM BOJl, HajexaTb M0
OpraHiyHux?
1.MinepanpHi coi.
2.Ilectuuuan.
3.Kucnorn.
4 Jlyrn.
12. SIxi mpOMUCIIOBI TIANPUEMCTBA HAMOLIbINE 3a0pYAHIOIOTH JOBKIIIA?
1.T'ipan4o00yBHI.
2.I'ipHudo-MeTanypriifui.
3.XimiyHi.
4.XapuoBi.
13. Ha3BiTh 03HaKK TPUPOJOOXOPOHHHX 3aXO/IB.
1.IligBUIIEHHS] €KOJOTIYHOCTI MPOAYKITIT.
2.CKOpOUYCHHS CITOKMBAHHS MIPUPOTHUX PECYPCIB HA OJUHUITIO TTPOTYKITIi.
3.3umKeHHs 3a0pyIHEHHS TPUPOJHUX KOMILIEKCIB BHUKHIAMH, CTOKAMH,
BIJIXOJaMH.
4 .ITokpalieHHs CTaHy CepeIOBHINA M ICHYBaHHSI JIFOCH.
14, Yu 3abesneuye Bonnuii koaexkc VYKpaiHM TMpaBOBY OXOpPOHY BOJA BiJ
3a0pyIHEHHs, 3aCMIUC€HHS Ta BHUCHAXEHHS 1 PpETYTIOBaHHSA TMOPSAAKY 1X
BUKOPHUCTaHH:?
1.Tak, 3abe3neuye.
2.Hi, ue 3abe3mneuye.
3.YacTkoBo 3a0e3meuye.
4.BubiproBo 3a0e3Meuye.
15. Slky BiAMOBIAAIBHICTE HECYTh OCOOU, BUHHI B MOPYIIEHHI BHUMOI MOXEXKHOI
Oe3reku, 3a0pyAHeHH] JIICY XIMIYHIUMH Ta PaAI0aKTUBHUMH PEYOBHHAMM?
1. JluctuninapHy.
2.1luB1IbHO-TIPABOBY.
3.KpuminanbHny.
4.Yci BiANOBIAI IPaBUJIbHI.
16. SIkoro mae OyTH MeTa €KOJIOTTYHOT €KCIIePTU3U?
1.BusHaueHHs €KOJIOTTYHUX 30MTKIB BiJl 3a0pyIHEHHSI TOBKIJIJIS.
2.BusiBnenHs npuduH 1 00CTiB 3a0pyIHEHb HABKOJIHUIITHROTO CEPEIOBUIIIA.
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3.3ano0iraHHg HETaTUBHOTO BIUIMBY AHTPONOTEHHOI [ISJIBHOCTI Ha CTaH
JOBKUJIJIS T 3J0POB S JTIO/ICH.

4.BusiBieHHs 00’ €kiB 3a0pyIHIOBa4iB HABKOJIHUIITHHOTO CEPETOBHIIIA.
17. YV BukoHaHHI SIKUX (YHKIIH MOJSTa€e CyTHICTb YNPaBIIHHS B Taly3l OXOpPOHU
HABKOJIMIITHBOTO IPUPOJAHOTO CEpEAOBUILA?

1.V cnocrepekeHHi.

2.Y nporHo3yBaHHI.

3.B excnepTusi.

4.Yci BIANOBII TpaBUJIbHI
18. SIx Ha3WBaeTbCs CHUCTEMa 3axoJliB, CHpPsIMOBAHA Ha PETyJAIil0 B3a€EMOJIi
CYCNUIbCTBA 1 NPUPOAM 3 METOI0 30€peKeHHS HABKOJMIIHBOTO MPUPOAHOTO
cepenoBumia’?

1.Exonor1iYHUA MOMHUT.

2.Exoj0oriyHa npono3uitisl.

3.ExoJioriyHa noyiTuka.

4.EXOJOTIYHUN CTaH.
19. Slk Ha3WBAETHCS TPOIEC 3HE3APAKECHHS 1 3HUINEHHS TBEPAUX MOOYTOBUX 1
MIPOMMCIIOBUX BIIXO/1B?

1.YTunizarist BiaXo/IiB.

2. VTumizamis 1 JiKBigaIis TBEPAUX BIIXO/IIB.

3.JlikBiarist MpOYKTiB.

4.3a0pyHEHHS CepeIOBHUIIIA.
20. Sxi ocHOBHI Mpo6JieMr BUHMKAIOTh y HACENEHHS NPHU BXXKMBaHHI 3a0pyaHEHOI
CUPOBHHHM Ta MPOAYKTIB XapUyBaHHs?

1.ComianbHi.

2.ITpoGnemu, MoB’si3aHi 31 310POB’SIM.

3.IIpagogi.

4 . MopaJibHi.
21 SIki 3 HIKYeTIepeTiYeHuX eKOJIOTIYHUX TPOo0JIeM XapakTepHi 1 YKpaiau?

1. TpanckopaoHH1 3a0pyTHEHHS.

2.PyitHyBaHHSI 030HOBOTO IIApYy.

3.ABapis nHa YAEC.

4.I'noGanpHe MOTEIUTIHHS KJIIMaTy
22. PesynpTaToM SKOi KOHBEHIII € BCTAaHOBJICHHS CYBOPOTO KOHTPOJIIO 3a
TPAHCKOPIOHHUM TEPEBE3CHHSIM HEOE3MEUHNX PEYOBHH 3 METOIO 3aXUCTY 3I0POB’S
JIOJIMHY 1 3am00IraHHIO IIKIJIMBUM HACIIAKaM JJI1 HAaBKOJIMIIHHOTO ITPUPOTHOTO
cepenoBuIia’?

1.ba3enbCchbKol KOHBEHIIII.

2.MoHpeaibChKOi KOHBEHIIII.

3.BigeHCbKO1 KOHBEHII].

4.byaanemTcbkol KOHBEHITI.
23. SIki OCHOBHI NPUYMHU PO3BUTKY €KOJIOTTYHOI KpU3H B YKpaiHi?

1.HegockoHamicTh 3aKOHIB IIPO OXOPOHY MPUPOIH.

2.Hu3bka exoyioriyHa KyJIbTypa HaceIeHHS.
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3.Hammipna  Ximizamisi ~ CUTBCBKOTO  CUTBCBKOTO  TOCTIOJApCTBA  Ta
1HAyCTpiai3amis.

4.Yci BiANOBI/AI MPaBUJIbHI.

24. Bim 4doro HaWOuIbIIe MOTEPHAIOTh CUIBCHKOTOCTOAApPChKi yriaas IliBaeHHOT
VYkpainu?

1.Bix BosHOI epo3ii.

2.Bij 3acoyieHHS ITPYHTIB.

3.Big ocyiieHHs 3eMeb.

4.Bi1 TpaHCKOPJIOHHUX 3a0pyaHEHD MOBITPS.

25. [lpu sskomy BHU1 palilOaKTUBHOTO PO3May BUIIPOMIHIOIOTHCS TTO3UTPOHI:

1. Ilpu B — posmai.

2. Ilpu o — po3mai.

3. [Ipu y — po3mafi.

4. Tlpu ginenHi saep.

26. Ilepion HamiBpO3MaLy y JOBFOKUBYUUX PAIIOHYKIIIIB TOPIBHIOE:

1. Burenre 15 mi0.

2. CexyHIM — XBWJIMHH.

3. Menme 15 mi0.

4. JloGa.

27. Perenepariiini 1 IIUIAaMOBI BOJM BIJ BOJIOOYMCHUX (BOJOMIATOTOBYHX)
ycranoBok TEC 3a0pyaHeHi:

1. HadbronpoaykTamu.

2. 3BaXCHUMHU PEUOBHHAMHU, MAIOTh MiIBUIICHY JIYKHICTb.

3. ConsiMu KaJbIlit0, MarHiro, HATPitO, ATFOMIHIFO, 3aJ1i3a.

4. Po3unHamMu KHUCJOT, iHriOiTOpamu koposii, ITAP, tpunon-b, HiTpuTamu,
aM1aKoM, TOIIIO.

28. Crionyku mini:

1. BpaxaroTh TKaHHMHY JI€T€HIB, BHUKJIMKAIOTh (DYHKIIIOHAJIbHI MOPYIICHHS
IIEHTPAJIBHOI HEPBOBOI CHUCTEMH, NMIIYHKOBI 3aXBOPIOBAHHS, 3HUKEHHS KPOB'STHOTO
THUCKY.

2. MOXyTb BUKJIMKATHA BaKKY METTEMOTIIO01HEMIIO.

3. MaroTh 3araJbHOTOKCHYHY [0 1 IPU HAIMIPHOMY TIOMAaJIaHHI B OpraHi3M
BUKJIMKAIOTh 3aXBOPIOBAHHS IIUTYHKOBO-KUIITKOBOTO TPAKTY.

4. MarTh 37aTHICTh HAKONMUYYBATHUCS B OpraHi3Mi, BUKIUKATH 3MIHU B
opraHax KpoBOOOITY, JUXaHHs, B HEPBOBIA CHCTEMIi: TMPHU3BOAATH JO TOPYIICHHS
0OMiHY PEUOBHH 1 aJIEPTIYHUX YPKECHB MIKIPH
29. Hait61ib111i po3BiJjaHi 3amacu ypaHOBHX PY/l 3HAXOISITHCS B:

1. Kanan.

2. Kazaxcrani.

3. ABcTpannii.

4. TOAP.

30. OcHoBHUM KOMIIOHEHTOM (55-75%) Giora3sy e:

1. Metan CHa.

2. JIsookwuc Byrierio COs.
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3. Amiak NHs.

4. Bonens Ho.
31. 3a kinacudikamiero [.B.Ctagaunbkoro 1 A.l.PonmioHoBa 3a0pyaHEHHS
MIPUPOTHOTO CEPENOBUINA MOAUISIOTh Ha 4 Tpynu. SIka 3 Tpym HE BITHOCHUTHCS [0
i€l knacudikarii?

1. IarpanieHTHe.

2. AHTpOIIOTCHHE.

3. bionteHoTnyHe.

4. TlapameTpuyHe.
32. Okcuiy HITPOTe€HY YTBOPIOIOTHCS BHACTIIOK:

1. O30n€eHHS.

2. Axymynsnii Oyap009KOBUME OaKTEPisIMHU.

3. Hemockonanoi TexXHOJIOTIT CaOBaHHS MMAJMBa Ta B TMPOIEC] BUILIABIISTHHS
METaJliB.

4. BUMUBaHHS Yy HUXKHI IIApU IPYHTY.
33. I3 HaBeneHOTO MepeniKy HeoOXiJHO BIpHO MiAiOpaTH BU3HAYEHHS 3a0pyIHEHD 3a
XapaKTEpOM B3a€MO/IIT 3 HABKOJIMUIIIHIM CEPEOBUIIEM: YMHUCHI, CYITyTH1, aBapiiiHl Ta
BUITQIKOBI:

1. PyitHyBaHHSI 030HOBOT'O 1Py, BUHUKHEHHS MTapHUKOBOTO €(EKTYy.

2. CKuIM CTIYHUX BOJI POMHUCIIOBICTIO.

3. lIxianuBi BiIX01M BUPOOHUIITBA Y BOJLY, TOBITPS YK TPYHT.

4. TlopyiieHHS CTIOPY[ Y PE3ybTaTi MPUPOTHUX SIBHILL.
34. TokcuyHa Jisl 4YaJHOTO Ta3y CIPUYUHIOE:

1. XBopoOu cepiieBo-CyAMHHOI CUCTEMH.

2. KucHeBe ronoganHs, 3a1yXy, 3allaMOpPOUYCHHS.

3. XBOpoOH MIKipH.

4. PyliHyBaHHS 030HOBOTO IIapy.
35.5lka i3 pe4OBHH HE HAJICKHUTH IO TOKCUIHHUX BYTJICBOHIB?

1. ITipenu.

2. Orzer.

3. ITapadim.

4. Hadren.
36. TeruioBe 3a0pyAHEHHS € HACIITKOM:

1. ITigBuIieHOT 103M COHSYHOT paiarii.

2. CrycTeneHHs 3eMeTb.

3. 'opinng Topdis.

4. TertoBUX BUKH/IIB IPOMUCTIOBUX MIAMPUEMCTB, YCTATKYBAaHHS 1 MAIIIWH, 110
BUKOPUCTOBYIOThH IIPOLIECH TOPIHHA Ta HArPiBaHHS.
37. Jlo mepmioro kiacy A i3 caHITapHO-3aXUCHUMHU 30HamMu 3aBmupiiku 3000 m
HaJIe)KATh:

1. IlemeHTHI, TIIICOBI1, BAITHIKOBI Ta a30€CTOBI 3aBOIH.

2. Oco6mBO HEOE3MeyH1 00’ EKTH.

3. [linmpuemcTBa METan000pOOHOT MPOMHUCIOBOCTI.

4. TTiagmpreMcTBa JETKOT TPOMHUCIOBOCTI.
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38. Ha AEC Boga, IKy BUKOPUCTOBYIOTh Y SIKOCTI TEIUIOHOCIS, MIJISATA€E BILTUBY:

1. IIpsmoi pamiarii.

2. HaBenenoi pasiarii.

3. He miansrae BonuBy pajiaiii.

4, TIpsamoi pamiamii Ta HaBeaenoi pamiarii.
39. Hebe3meuH1 reoJioriyHi MPOIECH €HJOTCHHOTO XapaKkTepy — 1ie:

1. Cydo3is.

2. 3eMIIETPYCH.

3. [TaBoku.

4. Bynkanu.
40. OcHoBHI 3aX0/11 OOPOTHOU 3 TEXHOTEHHUM IATOIUICHHSIM:

1. 3acumnaHHs BOJOTOKIB.

2. IlpoknaganHs TpyOOMIPOBO/IiB.

3. Minimizaiiis BOZOBTpaTH.

4. Ipenax.
41. OCHOBHI €KOJIOT1YH1 HACIIJIKYU BILUTUBY BUIOOYTKY 3aJ113HO1 PYJIU HA peibed:

1. ®opMyBaHHS JenpeciiiHuX JIHOK.

2. 3MiHa T1APOJIOTIYHOTO PEKUMY .

3. YTBOpeHHS MacIITaOHUX BUIMOK Ta HACHIIIB.

4. BUHUKHEHHS BOJIHOI 1 BITPOBOT €pO3ii.
42. Exosoriunai mpo0jeMu, 110 MoB’s13aH1 3 BUAOOYTKOM Ha(TH:

1. ®opmyBaHHA JenpeciiiHuX JHOK.

2. YTBOpEHHS MacIITaOHUX BUIMOK Ta HACHITIB.

3. 3a0pyAHEHHS TOBEPXHEBUX 1 MJ3EMHUX BOJ Ta IPYHTIB.

4. 3MiHa TAPOIOTIYHOTO PEXKUMY .
43. KoHTponb 3a SKICTIO BOAM JUIS IEHTPATi30BAHOTO TOCMOIAPUYO-TIUTHOTO
BOJIOIIOCTAYaHHS 3T1MCHIOE:

1. CaniTapHo-eniiemMioioriyHa ciryxoa.

2. IliampuemMcTBO, SIKE 3MIHCHIOE BOI03a01p.

3. CaniTapHo-emiieMioNoriyHa Ciayx0a 1 TIANPUEMCTBO, SKE€ 3IIACHIOE
BO03a01p.
44, B xuBiii pEYOBHMHI OpraHi3MiB Tak caMo sk i y BcecBiti y HaiOuIbIin
KUTBKOCT1 3HAXOSATHCS TaKl €JIEMEHTH:

1. Boaens, Byrieib, IIUHK, KaJTbITIH.

2. Byrnenp, a30T, Kabllii, KaJii.

3. Bonens, Byrielp, a30T, KUCEHb.
45. BpaxyBaHHS B3a€MO/IIi €KOJOTIYHUX (PAKTOPIB Y CIILCHKOMY TOCIIOIAPCTBI Ja€
3MOTY:

1. BcTaHOBUTH ONTUMAaNIBHY KUTBKICTh BUKOPHUCTAHHS ITOKMBHUX PEYOBHUH.

2. CTBOpUTH ONTUMAJIbHI YMOBH ISl )KUTTEISIIBHOCTI KYJIBTYPHUX POCIIHUH.

3. BuzHauuTu pexumM TOJIEPaHTHOCTI.
46. Temneparypa TME€BHUM YHHOM pPEryJIO€ SKUTTENISUIBHICTH POCIUH, Y
HANOUIBIIOMY CTYIIEHI LIEH MPOILIeC BIUIUBAE HA:

1. IBuaKicTh (i310JOTTUHUX TPOIIECIB.
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2. HarpomamkeHHs] OpraHiYHUX PEYOBHH.

3. 3mMiHu (hopMH JIUCTOBOT TUTACTHHH.
47. Ha3Bith abloTUyHUI (axTop, IO Yy MIPOIECi €BOJIOLIl BUSIBUBCS HANOUIBII
BILUTMBOBHM PETYJISTOPOM CE30HHUX SIBHII y KUTTI POCIUH 1 TBAPHH:

1. 3miHa Temneparypu.

2. Pamars.

3. Ce30HHI 3MIHU JOBXWUHH JHA.
48. Jlns 611bIIOCTI BUIIB TEMIIEpATypHUH 1HTEpBaJl ICHYBaHHS CTAHOBHTH:

1. Big 0 mo +50°C.

2. Big + 10 no +70°C.

2. Big +5 mo +40°C.
49. V ccaBIliB TEpPMOPETYIAIisA HA0arato MOCKOHATINIA, HIX Yy TMOWKIJIOTEPMHUX
OpraHi3miB, OCKIJIbKH:

1. TemmepaTtypa ix Tija 3aBKIH € CTAJOIO.

2. BoHM MaroTh pi3HI MPUCTOCYBAHHS BiJI IEpPETpiBaHHS 1 IEPEOXOIOIKEHHS.

3. [Ipomecu iX KUTTEMISUTBHOCTI 3/1aTHI CIIOBIIBHIOBATHCAL.
50. I3 ychOro MOTOKY COHSYHOI pamiamii, o gocarae 3eMili, ISl POCIIUH OCOOHBO
BOKJIUBUM €:

1. YasTpadioneToBe BUIPOMIHIOBAHHS.

2. IndpadepBoHEe BUIIPOMIHIOBAHHS.

3. Buaume cBiTIo0.
51. byaiBHUILITBO TpebiIi MOKHA PO3TIISAIATH K (PaKTOp, 10 HAJICKUTH 10 TPYIIH:

1. AGiotnunux ¢akTopis.

2. biotnuHux QakTopis.

3. AuTponoreHHUX (HaKTOPiB.

4. BzaraJii He €KOJIOT1YHUX.
52. TapuHH 1 pOCIMHU BUKOPUCTOBYIOTH y TIpOIE€caxX XUTTEAISUIBHOCTI Pi3HI Ta3H,
ajie HaOLTbII BaXJIMBY POJIb BiAITPaIOTh:

1. Kucenn, a3or.

2. A30T, ByTJICIIb.

3. Kucenn, Byrienp.
53. Ha3BiTh (hakTopH, sIKi HE HAJIEXKATh 10 A010THYHUX:

1. Ceitiio .

2. PyiiHyBaHHS MICIb ICHYBaHHS.

3. lonizytoue BUTIPOMIHIOBAHHSI.

4. KonkypeHitis.

5. BonoricTs.
54. Sk BIIMBAIOTH CYTTEBI BIAXWUIIEHHS TEMIEpaTypd BiJ ONTUMYMY Ha
KUTTETISUIBHICTD TEIJIOKPOBHUX TBAPUH:

1. 3MiHIOETRLCS TEILIOBIAIAYA.

2. 3HIKYETHCS OOMIH PEYOBUH.

3. 3MIHIOETECA 7OOOBAa AKTUBHICTE.

4. 3MeHIIy€eThCsl TEIUIOB1AAa4a.

5. 3A1ICHIOIOTHCS MiTpaiii.
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55. IudpauepBoHEe BHUMNPOMIHIOBAHHS BHUKOHYE pSJ BaXJIMBUX (QYHKIIH Y
(131070TTYHUX MPOIIECcax POCIKH 1 TBAPUH, a CaAME:

1. ITornmuHAETHCS TKAHMHAMHY, BUKJIMKAIOYH iX HArpiBaHHS.

2. Buknukae myTartii.

3. Mae GakTepHuIHIHY Jii0.

4. € mxepesioM TeIIoBOi eHeprii.

5. Cnpusie yTBOpeHHIO BiTaMiHy D.
56. BTrpyuaHHs mroauHH B 010T€OoleHO3U Oe3mocepelHhO0 abo OmocepeIKOBAHO
BILJIMBAE Ha:

1. EBomrortiro 61ochepu.

2. biomacy 6iocdepu.

3. Kpyroo0bir pe4oBuH.
57. Cranmis po3BUTKY Oilochepu, KOIM PO3YMHa JIIOJACHKA JISIBHICTh CTae
MPOBIAHUM (PAKTOPOM PO3BUTKY Ha HaIll IJIAHET], HA3UBAETHCA:

1. Texnocdepotro.

2. AuTpormocdeporo.

3. Hoocdeporo, cortiocheporo.
58. llITyyna exocucTemMa arpoleHo3 3 4acoM TMHE, TOMY II0:

1. ITocutoeThCsl BHYTPIIIHBOBUIOBA KOHKYPEHITIS.

2. Mosxe i1CHyBaTH JIUIIIE 32 YMOBU JIOTJISITY JIFOJTUHU.

3. Cri1azieTbCs 3 MaJIoro 4uciia BU/IB.

4. He BUTpuMYy€ KOHKYPEHIIil 3 IPUPOJTHUMHU O101I€HO3aAMHU.

5. He ButpuMye KOHKYypeHIIii 3 OyasKamu.
59. IIpupoxani 3MiHu B 01011€HO31 BiI0YBAIOTHCS 3aBIISAKHU Py YAHHUKIB:

1. 301bLIEHHS YMCEIBHOCTI OCOOMH y MOMYJIALI].

2. AHTPOIIOTEHHOTO BIUIUBY.

3. 3MiHI KITIMAaTUYHUX YMOB.

4. TToctynoBuM 3MiHaM O10TUYHUX (PAKTOPIB.

5. [nTpomykuii.
60. AHTporioreHHe BTpy4YaHHS MpsAMO ab0 OMOCEepEeaKOBAHO BITMBAE HA KPyroooir
pedoBuH. Lle BinOyBaeThcs B mporieci:

1. 3uuIIICHHS JTICIB.

2. 3abpynHenHi atmocdepu.

3. Baecenni a3oTHUX 100pUB.

4. By 1iBHUIITBI BOJOCXOBHII] .

5. Jlo6yBaHHI KOPUCHUX KOMAJIHH.
61. Jlns KUTbKICHMX TOKAa3HUKIB Ta30BOr0 CKiIamy armocdepu Bim OUIBIIOTO A0
MEHIIOTO XapaKTepHa TakKa MOCIiI0BHICTb:

1. Kucens, a30T, ByIJIEKUCIINN Ta3, apTOH.

2. A30T, KICEHb, apTOH, BYTJICKUCIIHI Tas3.

3. Byrnekucnuii ra3, KuceHb, a30T, aproH.
62. SIki KIIMaTUYHI YMOBHU CIIPUSIIOTH 3HUKEHHIO 3a0pyAHEHOCTI TOBITPS:

1. Cyxa coHsuHa 1noroja.

2. BiacyTHICTB BITpY.
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3. Jlom, cHir.
63. OctanHiM 9acoM BiOyBaloThCA MPOLIECH, SIKI CIOPUSIOTH 3MiHaM BMicTy CO; B
MOBITPI, Yepe3 110 HOro KUIbKICTh:
1. 3MeHIIy€eTHCS.
2. 301IBIIYETHCA.
3. 3MIHIOETBCS HE CYTTEBO.
64. Byriekuciuii ra3 mae BayKJIMBY OCOOJIUBICTD, BIH:
1. BrinBae Ha KiIbKICTh BOJSHOI MTApH.
2. Peryimtoe yTBOpEHHS TYMaHy.
3. 3arpuMye Bi1OUTE BiJ 3eMITi TEILIO.
65. O30H0BUI 11ap B aTMOC(hEpl BUKOHYE sl QYHKIIIH, TOJIOBHOIO 3 HUX €:
1. ITornunae yacTuHy yapTpad10J1€TOBOrO BUNPOMIHIOBaHHS COHLIA.
2. 3aTpumMye BiZOUTE BiJ 3eMJli TEIUIO.
3. Cripusie yTBOPEHHIO BOISIHOI TTApH.
66. O30H 030HOBOTO IIapy aTMOC(epr PyHHYETHCS i BINIUBOM:
1. Monekyn xJopy.
2. Monekyn iHepTHUX ra3iB.
3. Monekyn ByTrfIeKUCIIOTO Ta3y.
67.Busnaure piBHSIHHS, 3a SIKUM BiJJOYBa€TbCS YTBOPEHHS KUCIOTHUX OMaJIiB
1. NO + O = NO..
2. S0z + H,O = H,SO..
3.CO + 0 =CO0..
68.Haiib1b1ry 3arpo3y mist JIFOACTBAa CTAHOBUTH 3a0pyAHEHHS aTMoCchepu:
1. PaiioakTHBHUMHU PEYOBHUHAMH.
2. MexaHIYHIMH 9aCTOYKaAMHU.
3. PinuHENME pedoBUHAMU.
69. 3amuneHicte aTMOChEepH MOXKE TTPU3BECTH JI0:
1. ITigBuLIEHHS TEMIIEpaTypy Ha 3eMJIl.
2. 3MEHIIICHHs HarpiBaHHs 3eMTi.
3. PyitHyBaHHS 030HOBOTO TIapYy.
70. SIKi KOMITOHEHTH MICBKHX €KOCHUCTEM y HaMOUIBIIIOMY CTyIEH1 3a0e3MeuyroTh
PETyJIALIIo Ta30BOT0 CKIay aTMOChepH:
1. KoncymeHTH.
2. PegyueHTi.
3. CumOioHTH.
4. TIlpoayueHTw.
71.Haii011b111y 4aCTKy MPOMUCIOBUX BIIXOJIB CTAHOBJIATH CIIONYKH:
1. Cipku i a3orty.
2. Cipk# i ByIJIelto.
3. XJiopy ¥ CBUHIIIO.
72. Jlomt BBa)KaeThCsl KUCIOTHUM, SKIIO HOTO:
1. pH 6inbie 5,6.
2. pH meniue 5,6.
3. pH nmopisHro0E€ 5,6.
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73. IligBuIIIEHHST BMICTY BYTJIEKHCIIOTO Ta3y B aTMOC(epi CIPUINHIOE:

1. ITixBuILIEHHS TIPO30POCTI ATMOCHEPH.

2. YTBOpeHHS (POTOXIMIYHOTO CMOTY.

3. [lorerninHs KIiMaTy Ha IJIAHET.
74. KonreHTpaiisi IOMIIIOK, SKI BUKHIAIOTHCA dYepe3 ITUMOBY TpyOy, €
MaKCHUMAaJIbHOIO:

1. besnocepeanbo 611 TPyOH.

2. Ha Bincrani Big 10 1o 40 BucoT TpyoOH™.

3. Ha Biacrani Big 50 1o 100 BucoT TpyOH™H.
75.ITocriitHe 301bIIEHHS KUJTBKOCTI CIIaIFOBAHOT'0 OPTaHIYHOTO TajiBa MPU3BOIUTH
110:

1. ITigBUIIEHHST KOHLIEHTpALli 030HY.

2. 3pocTtaHHs yabTpadioIeTOBOrO ONMPOMIHCHHS.

3. [ligBumIeHHA KOHIIEHTpALlli BYTJIEKUCIIOTO Ta3y.
76. Y HalO1IbIIIOMY CTYIIEHI BUAAJICHHIO 3a0pYAHEHD 3 aTMOC(EPH CITPHUSIOTH:

1. IaBepcis 1 TyMaH.

2. Omnaau Ta X IHTGHCUBHICTb.

3. Bucoxkuii THCK 1 TeMIiepaTypa moBiTps.
7'7. HaiiG11p111 BUCOKUI PIBEHb 3a0pyIHEHHS aTMOC(epHOTO MOBITPS B YKpaiHi Mae
MiCIIe V:

1. 3akapnarrTi.

2. lleHTpasibHOMY pPET10HI.

3. Houenpko-IIpuiHiCTPOBCEKOMY PET10HI.
78. 3abpynHioBaui atMochepu 3a arperaTHUM CTaHOM TMOAUISIOTh Ha TBEP/Il, PiJIKi,
ra3onojioHi. Y MpOLEHTHOMY BIJIHOIIEHHI Bij 3arajJibHOi Macu BOHU MalOTh TaKy
MOCJI1IOBHICTD:

1. Tepai, razonoaiOH1, PijaKi.

2. Pinki, TBepi, Ta30MO110H.

3. N'azomoniOH1, TBEp/I1, PiIKi.
79. OoiunidiHuii  JOKYMEHT MO0 3aXHCTy O30HOBOTO IIApy MiAMUCAHUMA
npeactaBHUKaMu 30 MPOMUCIIOBUX KpaiH CBITY 0yJI0 MPUHHSATO:

1.V 1985 p. B ITapuxi.

2.Y 1990 p. y Mockai.

3. Y 1987 p. y Monpearti.
80. Huni MoxHa CTBEpKYBaTH, IO HAMIEBIII 3aX0AH 010 3aXUCTy chep 3emii
BXKHTO Y:

1. 3axucri IpyHTYy.

2. 3axucTi rigpocdepu.

3. 3axucti atMmocdepu.
81. ,ITapuukoBuii adekT”, MOB’sI3aHUN 13 HAKOMUYEHHSIM B aTMoc(epi BYTrJIUCTOTO
ra3y, caJiKl Ta IHIIMX TBEPJIUX YACTOK:

1. Moxe BUKIMKATH TIJBUILIEHHS CEPEHbOI TeMmmepaTtypu 1 OyJe crnpusatu
3MiHaM KJIIMaTy Ha IJIaHETI.
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2. Moxe BHUKJIMKH 3MEHIIEHHS TPO30pPOCTi aTtMochepu, MO Y HACHTIIOK
MIPU3BEJIC JI0 MOXOJIOTaHHS.

3. Moxke BUKIMKATH IJBHINCHHS TEMIIEpaTypu, IO TPHU3BEAE 0
HECIPUATIUBUX 3MiH B aTMOcdepi.

4. He mpuBeae no BiguyTHuX 3MiH B Oioctepi Jl. Chnpusie iHTEHCHMBHOCTI
dboToCcuHTE3Y.
82. HaiiOunpmnii BIUIMB Ha 3MIHM KOHIIEHTpaIlli KUCHIO B aTMocdepl y CydacHUX
yMOBax B1JI0yBa€ThCSl BHACIIIOK:

1. 3Ha4HOTO 3MEHIIIEHHS KIJIbKOCTI 3€JIEHUX BOJIOPOCTEH.

2. 3MEHIIICHHS 3€JIEHOT0 MOKPUBY 3eMIi.

3. llIBuakoro 301IbIIEHHS] BUKOPUCTAHHS KUCHIO.

4. IliaBUILIEHHS TEMIIEPATYPH MOBITPA.

5. BumnapoByBaHHS CTIYHOI BOJIH.
83. BumaiHHS KUCIOTHUX JIONIIB TTOB’I3aHO 13:

1. 3MiHaMu COHSIYHOT pajiiailii.

2. ITiABUIIEHHIO BYTJIEKUCIIOTO Ta3y B aTMocdepi.

3. [ligBUIIIEHHAM TPOMHUCTIOBUX BUKHUIIB CIPKH.

4. IliiBUILIEHHS] BUKU[IIB OKCHIIB a30TY.

5. HakonnuenHnst B atMocdepi nuiy 1 cajpxi.
84. ITpupoane 3a0pyaHeHHsT aTMOCchepH BIIOYBA€ThCS Y pE3yJIbTaTI:

1. BukuaiB nomeiny i ra3iB ByJIKaHaMHU.

2. Po60TH IBUTYHIB aBTOTPAHCIIOPTY.

3. BuBiTproBaHHs TipChKHUX MOPI/I.

4. Po3knaaHHs )KUBUX OPTaHi3MIB .

5. OnantoBaHHS KUTJIA.
85. Cepen 3HAYHOTO TEPEIiKYy HETATHBHUX HACTIAKIB KHUCIOTHUX JOIIIB, HAWO1IBIIT
CYTTEBHMH € T€, 110 BOHHU:

1. 3akuciioTh 03epa 1 PiuKu.

2. IloripuryroTh BIaCTUBOCTI IPYHTIB.

3. PyitaytoTs OyaiBebHI MaTepiaiy.

4. TIpucKOpIOIOTH KOPO3it0 MeTay.

5. 3HUNIYIOTH JIICOBI MaCHUBH.
86. B Ykpaini ocTaHHIM 4acoM CIIOCTEPITra€ThCsl 3MCHIIICHHS! BUKHIIB B aTMOCchepy
BiJI CTAIlIOHAPHUX JKEPEJI, 1€ MOKHA TIOSICHUTH

1. IIpoBeeHHSIM BIMOBIIHUX 3aXO0I1B IIOJI0 X 3MCHIIICHHS.

2. 301IbIIICHHSM TEXHOJIOTIYHO YUCTHUX BUPOOHUIITB.

3. 3arajgpHUM crajoM BUPOOHHMIITBA.

4. 3MEHIIEHHSIM 3arajJbHO1 KIJIBKOCTI TPAHCHOPTHUX 3aCO0IB.

5. IligBuIIIEHHSIM 31aTHOCTI aTMOC(EpH O CAaMOOUYHUIICHHS.
87. IIpoBimHMME 3axX0aMU IO yIEepeHKeHHs 3a0pyIHEeHHs aTMOChepH €:

1. 3HauHe 3MCHIIICHHSI BJIACHOTO aBTOTPAHCIIOPTY.

2. YnepemkeHHs BUKU/IIB 3a0pyAHIOIOUMX PEYOBUH B aTMOChEDY.

3. IligHeceHHs posIi AIbTEPHATUBHOIO CLIHLCHKOTO TOCIIOaPCTBRA.

4. CTBOpEHHS 1 BOPOBAKEHHS 0€3B1IXOJHUX TEXHOJIOTIMH.
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5. BukopucTtanss eneKTpoMoOiiB.
88. B mpormeci npupoaHoro 3abpyaHeHHs atMocdepu HE BimOYBAETHCS 1CTOTHUX
3MiH MOBITPs TOMY, HIO:

1. Bono Bifg0yBa€eThCs 3a MEBHUMHU O10JIOTTYHUMH 3aKOHAMM.

2. BoHo B3araii He BITUBAE HAa CTaH aTMOC(hEpH.

3. BinOyBaeThes TUIBKU Y M@XKax MEBHOT'O PETIOHY.

4. PerymoeThcsi Kpyroo0iroM pe4oBuH.

5. BoHO BUSBIISIETBCS TIEPIOTUITHO.
89. Jlo TexHOJOTIYHUX 3aco0iB OOpoTHOM 13 3a0pyaHEHHAM aTtMmocdepu
BITHOCSTBCH:

1. IommpeHHs: BUKOPUCTAHHS allbTEPHATUBHUX JIPKEPEN CHEprii.

2. HapmanHs TOJAaTKOBUX TMiABI, MIANPHEMCTBAM SIKI  BIPOBAIKYIOThH
0€e3B1IX0IHI TEXHOJIOTI1I.

3. 30inpIIeHHs mTpadHUX CAHKIIIH 1010 MATPUEMCTB-3a0pyTHUKIB.

4. EpexTuBHE OUMILIEHHS BYTUUIA BiJ MIPUTY IO MOro HAaIXOJKEHHS B Iedl
TEC.

5. 301bIIEHHS 00CATIB 03€JIEHEHHS MICT 1 CEJIUII.
90. Sy 3arpo3y s 6iocepu CTaHOBIATH XJTOPPTOPBYTICBOIHI:

1. BUKIHMKaIOTh MTAPHUKOBUM €(eKT.

2. OTpyI0I0Th TBAPUH MPOIYKTaMU (DOTOXIMIYHHUX PEAKITIH.

3. BumnanarmoTs y BUTIISI A1 KUCIIOTHUX OMa/IiB.

4. BuknukaroTh (POTOXIMIYHUNA CMOT .

5. 3HUNIYIOTh O30HOBUM IIap.
91.J1o mpupoaHuX 3a0pyAHIOBAYiB MOBITPS HAJIEXKATh:

1. BynkaHiyHa JisSSIbHICTb.

2. JIuM BiJ JTICOBUX 1 CTEHOBHX IMOMKEXK.

3. MacoBe KBiTiHHS pOCIIHH.

4. HagxokeHHs Teria Bijl aHTPOIIOT€HHHUX.

5. Bukuau nuny npu BuAoOyBaHHI 1 epepoOIll MIHEPAIbHOI CUPOBUHU.
92. IlutaHHsA TIPO BIUIMB JIIOJAWHH Ha atMocdepy 3HAXOIUTHCA y IIEHTPI yBaru
€KOJIOTIB BCHOTO CBITY, N0 TJIOOAJIBHUX HACTIAKIB 3a0pymaHEHHS artmocdepu
HaJIeXKATh:

1. PyitHyBaHHSI 030HOBOTO IIapY.

2. “IlapaukoBuii eext”.

3. [Mommpennst iHpeEKIi.

4. KucnoTtHl onaau.

5. 301IbIIICHHS ICUXIYHUX 3aXBOPIOBAHb.
93.AtMocdepa Mae 31aTHICTh JO CAMOOYHIIIEHHS, BOHO BiI0YBA€THCS B MPOIIECI:

1. TypOyneHTHUX TIEPEHECEHHIX OUISI3eMHOTO I1apy MOBITPS.

2. [lepeminryBaHHS 3 YUCTUM TOBITPSIM.

3. BuMuBaHHS 0caioM aepo30iB.

4. OcinanHs 3a0pyAHIOIOUNUX PEUYOBHUH.

5. ®OTOCHUHTESY.
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94. Skmii MakCUMalbHUW BMICT COJIEd y BOAOMMAax roCHOAapYO-MIUTHOTO
MPU3HAYCHHS BBAKAETHCS TPAHUYHO MPUITYCTUMUM:
1.0, 01 /7.
2.0,1 r/m.
3.1 r1/m.
95. .Huni npo6iemu 3a0pyaHeHHs riapochepu MaroTh XapakTep:
1. 'moGanbHuUi.
2. JlokanbHUM,
3. TuMuacoBui.
96. 3a0pyaHIOBaIbHI pEUYOBUHHU, 1110 TOTPAIUISIOTh Y BOY IPU3BOISTH J0:
1. 3minM 11 XiMi4HOI HOpMYIIH.
2. 3HWKEHHS 11 STKOCTI.
3. 30araueHHs ii XiMIYHUMHU CTIOTYKAMH.
97. HaiiGinbiie 3a0pyAHEHHS BOAOWM BiIOYBAETHCS IMiJT Yac:
1. CxunanHs y BOJIOWMH HEOUHUILIEHUX CTIYHUX BOJI.
2. 3MHUBaHHS OTPYTOXIMIKaTIB ITiJ] 4ac OMa/IiB.
3. Burikanns HadTH 1 HAPTOMPOTYKTIB.
98. Haii01nb11 momupeHuMu 3a0pyAHIOBATBHIMHE pedoBHMHaMU y CBITOBOMY OKeaHi
€:
1. Hadra 1 HahTOPOyKTH.
2. CT14H1 BOIH.
3. Bigxoau BupoOHUIITBA .
99. BMicT KuX cojieil 00yMOBITIOE KOPCTKICTh BOJIH:
1. HiTpatiB 1 HITPHUTIB.
2. Cynb(dartiB 1 XJIOPHUIIB.
3. Kasnp1iro 1 marsiro.
100. Ski 3abpyaHIOBaul MOKYTh MPU3BECTU O BUHUKHEHHS MIEBHOTO 3aMaxy BOJIH:
1. Hauimok KucHIO.
2. HasgBHICTH ECTUIINIIB.
3. [IpoaykTiB po3knamdy.
101. KinneBum pe3yabTaToOM 301IBIICHHS aHTPOIOTCHHOTO THCKY Ha E€KOJIOTIYHY
cuctemy CBITOBOTO OKEaHY €:
1. EBTpodikarris.
2. 3aru6enp BOJHUX TBAPHUH.
3. erpanartis 6i011eHO31B.
102. JomycTtMa HOpMa BO103a00pY 3 PIYOK CTAHOBUT:
1. 1/10 yacTuHy p1YKOBOTO CTOKY.
2. 1/25 yacTuHy pi4KOBOTO CTOKY.
3. 1/20 yacTuHy pi4KOBOI'O CTOKY.
103. '0s10BHOO BIIMIHHOIO PHCOI0 aHTPOIOTEHHO1 €BTpHU(iKallii BiJ MPUPOIHOL €
TE, 1[0 BOHA!
1. BinOyBa€eThCsl IPOTATOM HEBEIMKOTO TEPMIHY.
2. [IpoTSrom CTOJITh 1 TUCAYOIITb.
3. [InuHHICTh y Yaci MpUOJIM3HO OHAKOBA.
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104. lo BiampalibOBaHUX CTIYHUX BOJ| HAJICKATH:

1. ITpomuBHI BOH.

2. [ToObyToBI BOIH.

3. Pekpeartiitai Boau.

4. CTOKM TBapUHHHIIBKUX KOMIJICKCIB.

5. ATmMocdepHi onaju.
105. XimiuHe 3a0pyaHeHHs Tipochepy CIPUYHNHIOIOTh TaKl PEYOBHUHU:

1. Kucnoru, nyru.

2. bakrepii, BipycH.

3. Pagionyxmiau.

4. MinepaibHi 100puBa.

5. Cnopwu rpu0is.
106. 3minu, o BiAOyBaIOTHCSA Y BOJOMMAaxX 3a0pyTHEHUX OPTaHIYHUMU CIIOTyKaMHU
azoty 1 hochopy cupusitoTh:

1. Hakonu4eHHIO CIPKOBOIHIO.

2. 301ITBIIIEHHIO KITBKOCTI KUCHIO.

3. [Topy1mieHHIO CTIHKOCTI €KOCHCTEM.

4. IlIBuaKOoMy pO3MHOXEHHIO (PITOIJIAHKTOHY .

5. 3arubeni BeTUKOI KUIBKOCT1 OpPraHi3MiB.
107. 3a sskuMu KpUTEPIIMH BU3HAYAIOTh MPUITYCTUMHUHN piBEHb 3a0pYTHEHOCTI BOJIU:

1. BiJicyTHICTh AOMIIIIOK.

2. BincyTHicTh 3amaxy.

3. 3a10BUJIbHA TPO30PICTh.

4.V mexax I'JIK 3a KO)KHUM MOKa3HUKOM.

5. CMakoBHUMH BIIACTUBOCTSAMHU.
108. Oco6mmBo HEOE3NEeUHNM € 3a0pyAHEHHS BOAOKWM HadTOIO 1 HAPTOMPOAYKTaMH,
TOMY IIIO:

1. V BogoitMax 30UTbIIYETHCS KIIBKICTh BYTJICIIIO.

2. HadToBa miiBKa 3alIKOKy€E HOPMATILHOMY TIPOIECY Ta3000MiHYy.

3. [NocumoroThes mporiecu eBTpudikarii.

4. BoHu 31aTHI KOHIICHTPYBATUCS Y )KUBUX OpTaHi3Max.

5. BinOyBaeThcs 6akTepiaabHa Ierpaaartis.
109. Ekonoru BHCTYNalOTh NPOTH 3aCTOCYBAHHS TMECTHUIHMIIB B CLUIBCHKOMY
rOCIIO/IapCTB1 TOMY 110 BOHHU:

1. PyiiHYIOTb CTPYKTYpY IDYHTY.

2. JIoporo KOmTyIOTb.

3. 3HUNIYIOTH SIK IIKIJIJTUBUX TaK 1 KOPUCHUX MPEACTABHUKIB arpoIieHO3Yy.
110. OgHuM 13 3ac001B HEHUTpaTi3allli HEraTUBHOTO BIJIUBY KUCIUX OMAJiB HAa TPYHT
€ 3aCTOCYBaHHSI:

1. ToGpus.

2. Bamna.

3. MikpoeneMeHTIB.
111. Huni cnioctepira€TbCcsi 3HUKEHHS MPOAYKTUBHOCTI IPYHTIB, MPUUYUHOIO I[HOTO
€:
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1. IHTeHCUBHE X BUKOPUCTAHHS.

2. BripoBal)kKeHHsI CIBO3MIH.

3. BupyOyBanns micis.

4. HapyuiikoBe 3aCTOCyBaHHS 100pUB.

5. O6pobka MexaHIYHUMH arperaTamH.
112. 3a [0omoMOrow OTPYTOXIMIKAaTIB HE MOXXHAa TIOBHICTIO 3HUIIUTH
KOMAaXIIKIJHUKIB, TOMY IIIO:

1. OTpyToxXiMiKaTu MIBUIKO PYHHYIOTHCS.

2. Komaxwu 31aTHI BUPOOJISTA MPOTUOTPYTY.

3. KomMaxu-1kiIHUKY 31aTHI IPUCTOCOBYBATHCS JI0 XIMIKaTIB.

4. OTpyTOXIMIKaT HE Ma€ MAKCUMAJIbHO MOXJIMBOT CHIEIM(pIYHOCTI.
113. Exonord BHCTYMalOTh MPOTH 3aCTOCYBaHHS TMECTULHUIIB B CLILCHKOMY
rocroAapcTBi TOMY IO BOHU:

1. PyiiHYIOTb CTPYKTYpY IDYHTY.

2. 31aTHI HAKOTIMYYBATHCS 1 TIEpeIaBaTUCS TI0 JAHITIOTaX >KUBICHHS.

3. 3HIKYIOTh MPOAYKTUBHICTH POCIIHH.

4. 3HULIYIOTh SIK IIKIIJIMBUX TaK 1 KOPUCHUX MPEACTABHUKIB arpoLieHO3y.

5. 3a0pyIHIOIOTH BOJAOUMM.
114. Sxi 13 3a0pyAHIOBaYiB IPYHTY CTBOPIOIOTH MiJBUIIEHY 3arpo3y JIMIIIE B yMOBaX
KUCIIUX TPYHTIB:

1. MinepalibHi comi.

2. JloOpuBa.

3. Baxkki metanu.

4. HadronpomyKkTu.

5. IlecTum.
115. 3aconeHHs IpyHTIB NPU3BOAMTH A0 MOTIPIIAHHSA MOr0 €KOJIOTIYHOrO CTaHy, a
came:

1. BinOyBa€eThCs yIIIIBHEHHS IPYHTY.

2. [ToripuryeTbcst HACHUEHICTh KMCHEM.

3. [oripurytoThCsi yMOBU MiHEPATBLHOTO KUBJICHHS POCIIHH.

4. TlopyiryeTbcst MPUPOTHUNA UK KPYTO0OITY IPUPOTHUX PEUOBHH.

5. 3MIHIOIOTECS arpOXiMiYH1 BJACTUBOCTI IPYHTY.
116. B oxpeMux Bumajgkax micyisi 0OpoOKM MECTUIIUAAMU TOMYJIAIi POCTUHOITHIX
KOMax He TUTHKU BIITBOPIOIOTKCS, aji€ 1 MOXKYTh 3HAYHO 301IBIITYBATH YHCEIBHICTb.
Taxe siBuIIe MOXKHA MOSICHUTH TUM, 1110:

1. lectumman y OLIBIIOMY CTYINEHI BIUIMBAalOTh Ha MNPUPOIHUX BOPOTIB
POCIMHOITHUX KOMaX, aH1’K Ha HUX CaMUX.

2. [lecTuuuay NOKPAILyOTh MOKUBHICTb POCIIVH.

3. [lecTummay CTUMYIIOIOTH KUTTEBY aKTUBHICTh POCITHHOIIHIX KOMaX.

4. Take sBuIIE BUKIIOYEHHS 13 TTPaBUIL.

5. HenpaBunibHO BUOpaHUi BUI IECTHIIHTY .
117. YV rtexHonorii peKyabTUBALll MNOPYLIEHUX 3€MeNb BUIUISIOTH 3 Tpymnu
NPAaKTHYHUX 3aBIAHb:

1. BHecenHns 1o0OpuB.
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2. PeKOHCTPYKIIisl TEPUTOPI IS YCHIIIHOTO (POPMYBaHHS POCIUHHOCTI.

3. OxopoHa NOHOBJIIOBAHOTO JaHAIMADTY.

4. BHeceHHs XIMIKaTiB.

5. [lepenecenns rpyHTy, MJIaHYBaHHS IOBEPXHI.
118. InTpoaykiiisi Ma€e pi3HOOIUHI HACHIIKH, 1HKOJIM BOHU MPU3BOATH 0 TOTO, II10:

1. MicueBi BUAM CTalOTh PiJIKICHUMH.

2. MiciieBi Buau HaOyBalOTh OUIBII CIIPUSITIIMBUX YMOB.

3. MicreBi BUM HE pearyroTh Ha ,,d4yKi~ BUJIH.
119. Haii6116111 9y TJIMBUME 1 HE3aXHUIIIEHUMH B1JI aHTPOIIOT€HHOTO THUCKY €:

1. Pocnunu.

2. TBapunH.

3. Mikpooprani3zmu.
120. CrBOpeHHs 3amoOBIJHUKIB, HAIlIOHAJTBPHUX TMAPKIB 1 3aKa3HUKIB MOJKHA
PO3TISAATH K OXOPOHY MPUPOAH Ha:

1. ITonynsAuiiHO-BUIOBOMY PiBHI.

2. ExocucteMHOMY DiBHI.

3. biochepromy piBHi.
121. OgauM 3 TPOBITHWX YWHHWKIB, M0 BIUIMBAE HA YHCEIBHICTh CCaBIIiB,
3aHECEHUX J0 ,,YepBOHOT KHUTH , €:

1. HasiBHICTh MPUPOJTHUX BOPOTIB.

2. IIpob6sieMu 3 )KUBJICHHSIM.

3. PyiinyBaHHs MiCllb ICHYBaHHS.
122. Ha sxux TepUTOpPISX JO3BOJICHO OPTaHi30BaHUW Typu3M, pi3HI (opmu
BIJIMOYMHKY 32 YMOBH JIOTPUMAHHS 3aMIOBITHOTO PEKUMY:

1. 3aka3HHKaX.

2. llpuponuux nanamadTHUX MapKax.

3. HarlionansHuX MpUpOIHUX MapKax.
123.0xopoHa mpupoIu Ha €eKOCUCTEMHOMY piBHI mepeadadyae HACTYIHI il

1. CtBOpeHHs HalllOHAIBHUX MAPKIB.

2. CTBOpEHHS ,,YepBOHOI KHUTH .

3. CTBOpeHHs TeHHUX OaHKIB.
124, Y 3a0pyaHeHOMY CEpeoBHUINI B TMPOIECI ra3000MiHYy 3 PpOCIMHAMH
BiJIOYBA€ETHCS PSIJI 3MiH, a CaMe:

1. BinmuparoTh DUISHKH JIUCTA.

2. [HTEHCUBHO YTBOPIOETHCS XJIOPOP1II.

3. Crabini3yerbess OOMIH PEUOBHUH.

4. 3HUKYETHCSI BPOIKANWHICTb.

5. Cnocrepiraerbest mapaiiy ASsIKUX KIITHH.
125. AHTponoreHHuil BIMB Ha JIiC MOXK€ OyTH MPSMUM 1 OMOCEPEIKOBaHUM, IO
OPsIMUX BIUIMBIB BIIHOCSTHCS:

1. JlicoBi moxex1 1 BUMIAJTIOBAHHS POCIMHHOCTI.

2. [1loBHe BUpyOyBaHHS JICIB.

3. 3acTocyBaHHS NIECTULIUIIB.

4. I[locuneHHsl TYpUCTHYHOI JISTTBHOCTI.
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5. InTponyxitis.
126. 3MeHIIeHHS YUCENBHOCTI PIIKICHUX BU/IIB TBAPUH CIPUYUHEHO:

1. 'nobanbHUMU 3MiHAMHU KJIIMaTy Ha TUIAHETI.

2. [lepeexciutyaTarii€ro BUIIB.

3. [ocuneHHsIM MI>XBHI0BOT KOHKYPEHIII.

4. 3By)KEHHSIM apealiiB iICHyBaHHS.

5. AHTPOMOTEHHOIO TPAHC(POPMAIII€I0 TPUPOJTHUX MICIb ICHYBaHHS
127. Jlo TOJOBHUX NPUYMUH 3MEHIIEHHS YUCEIBHOCTI 1 BUMHMPAHHS TBApUH CIIiJT
BIJTHECTH:

1. IlopyuieHHs cepenoBuUIla iICHYBaHHS.

2. Hapmipauit mpomucesn B 3a00pOHEHUX 30HAX.

3. [Ipsime mepecnigyBaHHs 1 3HUIIEHHS.

4. PeryntoBaHHS BOAHOTO CTOKY.

5. HaykoBi qociimkeHHs.
128. OCHOBHOIO METOIO CTBOPEHHSI 3aKa3HHUKIB €:

1. 301IpLIEHHS KUTBKOCTI IPOMUCIIOBUX TBAPHH.

2. O0’exTHBHE OIIHIOBAHHS CTaHy HaBKOJMIITHHOTO CEPEIOBHUIIIA.

3. [Iporno3yBaHHsI TEXHOT€HHOTO BIUIMBY Ha Oiocdepy.

4. OxopoHa PiAKICHUX TBAPHUH 1 POCIIHH.

5. 36epexenns reHodony 6iochepu.
129. [IpoBigHuMEU GHYHKIISIMH, SIKI BAKOHYIOTH 010c()epHi 3aNIOBIAHUKY €:

1. Jlxxepeno iHdopmarrii mpo cTaH eKOCHUCTEM.

2. Oxopona JanamadTiB 3 HAYKOBOIO 1 KyJIbTYPHO-OCBITHBOIO METOIO.

3. 3abe3neyeHHs YMOB [JIsl BIAMOYMHKY Ta KyJIbTYPHO-ECTETUYHHX MOTpPeO
JTIOJIeH.

4. MixxHapoJiHe CIIBPOOITHHUIITBO B rajly3i KOHTPOJO W OXOPOHU MPUPOTHOTO
CepeOBHIIIA.

5. O0’eKTHBHE OLIHIOBAHHS CTaHY HAaBKOJHUIIHBOTO CEPEIOBUIIIA.
130. st 60poTHOH i3 CITyCTENFOBAHHIM HEOOX1THO:

1. ITpuitHATH HAIIOHAJIbHI POTPAaMU BUKOPUCTAHHSA 3€MJI1 1 BOJTHUX PECYPCIB.

2. [Ipuckoputu 3A1MCHEHHS TPOTPAM JIICOMOCAIOK .

3. CripusiTi 3MEHIIECHHIO MONUTY Ha MaJUBHY JEPEBHUHY.

4. KepyBaTu 3eMJICKOPUCTYBAaHHSM Y BIAMOBIJIHOCTI 3 MPHUPOJOOXOPOHHUMU
BUMOTaMH.

5. 3abe3neunTHl PO3pOOKY HAIIOHAIBHUX CTpaTerid moAo 30epekeHHS 1
paIioHaTBbHOTO BUKOPUCTAHHS 010p13HOMAHITTS.
131. 3aka3HUKU CTBOPIOIOTHCS 3 METOI BHUKOHAHHS MEBHUX MPHUPOIOOXOPOHHHX
(GyHKIINA 1 MaIOTh Pl 0OCOOJIMBOCTEN TOMY, 110 TYT:

1. Jlo3BoJii€ThCst 0OMEKEHE MPUPOIOKOPUCTYBAHHS.

2. IligTpumyeThCcsl 3arajbHa pIBHOBara KOMIIOHEHTIB NPHUPOAM Ha TEBHUN
nepios.

3. [IpoBoTh aKIiMaTU3aLIII0 POCIUH Y CHEIaJbHO CTBOPEHUX YMOBAX.

4. J103BOJIIETHCS OPTaHI30BAHUN TYPHU3M.

5. KoHTposib 1 JoCiiKeHHS 311HCHIOIOTHCS MIXKHAPOAHUME OPTaHi3allisiM.
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132. Mdxwmii Thm 3a0pydHEHHS JOBKULIS Ma€ KOHTPOJIOBATHCS CIEIlaJbHUMU
CaHITapHO-EIIIEMIOJIOTTYHUMH CITy>KOaMu:

1. Teruioge.

2. XiMiuHe.

3. bionoriune.

4. lllymoge.
133. SIki maHi 3a piBHEM MOTY>KHOCTI 103U FaMMa-BUIIPOMIHEHHSI MOYKHA BBa)KaTH Y
Mexax MPUPOJHUX (POHOBUX 3HAUECHbD:

1. 5 mxP/ ron.

2. 10 MxP/ rox.

3. 20 mkP/ rox.

4. Yci nepeniveHi
134. OgauMm 13 IKepen eIeKTPOMAarHiTHOTO 3a0pyIHeHHS € paxioxBuii. PamioxBui
AKO1 TOBKUHU MIPAKTHYHO HE 3arPO3JUBI JJIs JTFOAHHHU:

1. 90 cwm.

2.2 M.

3.10 cm.

4.0,1 m.
135. Ha ocHOBI aHamizy cTaHy 3JI0pOB’S HaceJleHHs YKpaiHdh, MO’KHa
CTBEPIKYBaTHU:

1. Exonoriuauii cran B YKpaiHi € CIPUSTIUBUM.

2. Exonoriynuii ctad B YKpaiHi € HeOe3MeUHUM.

3. Exonoriunuii ctan YkpaiHi € IpUITyCTUMUM.
136. 3 oTpyilHUX PEYOBHH, IIO0 MOXXYTh MICTUTHUCS Y TOBITPi, HAWIIKIIIUBIIIUMHU
JUIsl OpraHi3My JIFOJUHHU €:

1. Yaguuii ra3, MeTaH, OKCHJIU CIPKH, CIIOJIYKU (PTOpYy.

2. BozieHb, CHIONYKH Kallilo, iIHePTHI Ta3u.

3. O30H, BoJsHA Mapa, CIIOIYKH CBUHITIO.
137. TloTentrian 3arpo3u MOMIMPEHHS 3 BOAOIO IUTYHKOBUX 1H(EKIiH BUZHAYAIOTH 32
HAsBHICTIO 1HAUKATOPHUX MIKPOOPTaHi3MIB:

1. Manmuxu Komi.

2. [Namnuku Koxa.

3. Emepixist Koui .
138. TBepaicTh BOAM BIUIUBAE HA CTAH 3/I0POB’S JIIOJICH 1 BU3HAYAETHCS BMICTOM:

1. Coreit kaagMIrO 1 CBUHIIIO.

2. CoJieli Mar”iro 1 KaIbLifo.

3. Coneii ¢propy 1 ceneny.
139. PiBeHp mryMmy BUMIPIOIOTH B AelMOeNax, CUila 3ByKYy CTa€ 3arpo3JIMBOIO, KOJIU
BOHA MEPEBUIILYE:

1.20 nb.

2. 140 nb.

3. 80 gb.
140. 3abpyaHeHHs TPUPOJHOrO CEpPEeAOBHUINA JKUBUMHU OpraHi3aMaMu, sKi
BUKJIMKAIOTH Y JIFOJIMHY P13HI 3aXBOPIOBAHHS, HA3UBAIOTHCS:
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1. PaioakTHBHHM.

2. biomoriuyaum.

3. XiMIYHHM.
141. BusHaute Miclle HAKOMWYCHHS PaTiOaKTUBHOTO HOMy, SKUW HAAXOJWUTH B
OpraHi3M JItOIUHHA:

1. M’s3m.

2. [leyinka.

3. lllutoBuHa 3a03a.
142. KonneHTpallis JBOOKCHIY BYIJICIIO BIUIMBAE HA OPraHi3M JIIOJWHH, MPHU ii
I1JIBUIIICHH] B110YBa€THCS:

1. ITounHaeTbCA Kaliesnb 1 Cla3MH IUXaTbHUX HMUISXIB.

2. [ToB’s13y€ThCs TEMOTI001H, 0 TPU3BOIUTE J0 KUCHEBOTO TOJI0TYBaHHS.

3. [Togpa3HeHHs CM30BUX 0OOJOHOK.
143. TligBuieHHs KOHIIEHTpAIlii OKCHIIB a30Ty € HECTPUATIUBUM (DaKTOpOM st
CTaHy 3/JI0POB’sI JIFOIWHH, TOMY IIIO:

1. [oripuryeTbcest ra3000MiH B OpraHi3Mi.

2. IloB’A3y€ThCS TEMOTIIO01H KPOBI.

3. [ligBunIy€eTHCS apTepiadbHUI THCK.
144, SIx wa3uBalOTh XIMIYHI PEUOBHMHHU, MISUIBHICTH SKHX CIpSMOBaHa Ha
M1JBUIIEHHS CTIHKOCTI OpraHi3mMy 10 Jlii 10H13yI0UOTr'0 BUIIPOMIHIOBAHHS:

1. PagionpoTekTopu.

2. Pamionyxmiam.

3. Karanizatopu.
145. Hai6iapn IIKIIJIABUMHA KOMIIOHEHTAaMHU  (POTOXIMIYHOTO CMOTY, IO
BIJTUBAIOTh HA OPTaHi3M JIFOJUHU, BBAXKAIOTh:

1. Byrnekucnuii ras.

2. denoI.

3. CipKOBOJICHb.

4. Azor.

5. O30H.
146. 7.1lpu Bu3HAYeHHI 30WTKIB BiJ 3a0pyIHEHHS HABKOJIMIIHBOTO CEPEIOBUIIA
cxema MPUYUHHO-HACIIIKOBHX 3B’SI3K1B, SIK IPABUJIO, MA€ TAKy MOCIIIIOBHICTD:

1. KoHueHTparis mKiJIMBUX PEYOBHH Y CEPEOBUII — HATypaidbHI 30UTKH —
€KOHOMIYH1 30UTKH.

2. EkoHOMI4YH1 30UTKH — KOHIICHTpAIIiS MIKIJJTUBUX PEUYOBUH y CEPEIOBUII —
HaTypaJibHi 30UTKH.

3. HarypanbHi 30MTKM — €KOHOMIYHI 30MTKM — KOHIICHTpAIliSl IIKIJJIUBUX
PEUYOBHH y CEPEIOBUIILI.
147. EQexTUBHICTh €KOJOr0-€KOHOMIYHOI MOJITUKU JAEepkKaBU MOxke (GopMyBaTucs
Ha OCHOBI1 NMPUHLIHUITIB:

1. MiHimizamii aHTPONOIE€HHUX MEPETBOPEHb, IMOETAMHOCTI JIKBigamii ix
HEraTUBHUX HACJIIIKIB.

2. YnopsinKyBaHHSI CHUCTEMH OOJIIKY BUpPOOHHUITBA MPOAYKIIi, ypaxyBaHHI
KOMITICHCAIII BTPAT CHPOBUHHU.
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3. 3amobiraHHs TMOTIPIIAHHIO ,,IKOCTI JKUTTSA , PO3POOKH OE3BIIXOTHUX
TEXHOJIOT1H.
148. ExonoriyHuMH 000B’I3KaMU TPOMaJIsiH Y KpaiHu €:
1. JlorpumMaHHs BUMOT HOPMAaTUBHHX aKTiB MO0 30€peKEHHS TPUPOIH.
2. 3100yTTS €KOJIOTIYHUX 3HAHD.
3. BHecenns matu 3a BUKOPUCTaHHS IPUPOAHUX PECYPCIB.
4. TlomanHs 10 cyAy IIO30BIB JI0 JIEpXKABHUX OPTaHiB IPO BiIIKOTYyBaHHS
30UTKIB Ta MIKOJU 3I0POB’I0 BHACIIIOK HETATUBHOIO BIUIMBY JOBKLULIS.
5. YyacTe y npoBeieHH1 TPOMaJIChbKO1 €KOJIOTTYHOI €KCIIEPTU3H.
149. JIo OCHOBHUX METOMIB €KOHOMIYHOT'O PETYIIOBaHHS JEpP)KaBHUX 1 PUHKOBHUX
BIJTHOCUH B Tally31 OXOPOHHU HABKOJIMIIIHBOT'O CEPEIOBUINA BIIHOCATHCS:
1. BcTaHOBNEHHS JAIMITIB Ha BUKUIU 3a0PYIHIOIOUHX PEUOBHH.
2. BcTaHOBIIEHHS TJ1aTH 332 HETATHBHUHN BIUIMB HA HABKOJIUIITHE CEPEIOBHIIIE.
3. Po3po6ka HOBUX BUPOOHUYMX TEXHOJIOTIH.
4, IlinTpumka TpaaUIiiHOT E€KOHOMIYHOI TMOJITUKH, CIPSIMOBAaHOI Ha
OTPUMAaHHS MPUOYTKIB.
5. IIpoBeieHHS €KOHOMIYHOTO OLIHIOBAaHHS BIUIMBY T'OCIOAAPCHKOI JISIIBHOCTI
Ha JOBKLLIA.
150. BubepiTh 13 HaBeICHUX BaplaHTIB MPABUIIbLHE 03HAUYEHHS €KOJIOT14YHO1 JIIICH31i:
1. [IpaBo Ha BUKOHAHHS €KOJIOTIYHOT €KCIIEPTHU3H.
2. [IpaBo Ha npoBeEHHS €KOJOTIYHOTO MEHEIKMEHTY.
3. loKyMeHT, 1110 JJa€ MpaBo Ha 3a0pyAHEHHS JOBKIJUISI IEBHUM TOKCUKAHTOM
Ha KOHKPETHUHN MTPOMIKOK 4acy.
4. JlokymeHT, IO J[Ja€ TpaBO Ha BHUAOOYTOK TMPUPOJHUX PECYPCIB 3
MePEBUIIICHHSAM YUHHUX HOPMATHUBIB.
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JOJATKUA
Hlonarok 1
I'panuvHO q0MyCcTHMI KOHIIEHTPALIL (MF/MS) AeSIKUX MIKIJJIUBUX PEYOBUH Y
NoBITpi

PeuyoBrHa I'IK c.n I'’AK m.p K

TBepai pedoBuHU (ITHIT) 0,15 0,2 3,0
J[BOOKHC CipKHU 0,05 0,5 1,0
/[BOOKHUC a30Ty 0,04 0,085 0,8

Okwuc a3ory 0,06 0,4 1,2

Oxwuc ByrI€II0 3,0 5,0 60

AMiak 0,04 0,2 0,8
XJI0puCTU BOJIEHD 0,2 0,2 4,0
IliaHKCTUH BOAEHD 0,01 — 0,2

OKuc KagMmiio 0,001 _ 0,02
CBuHEIb 0,0003 0,03 0,006
CipkoBOZIeHb 0,005 0,03 0,1
bens(a)mipen 0,000001 — 0,00002
deHot 0,003 0,01 0,06
dopmasnpaeriz 0,003 0,035 0,06
dTopuctuil BOAEHDb 0,005 0,2 0,1

IMpumitka: KP* = THKS%%,/TJK., Ha Teputopisx, sKki MiJIsAraioTh

MOCWJICHIM OXOpOHI, BCTAHOBIIOIOThCS OuIbll kopcTki BuMoru — ['JIK moBuHHI
OyTtu 3MeHIeHi Ha 20%.
I'IK pesikux mIKiIJIMBUX Pe4OBUH B MOBITPi po0o4oi 30uu (II — mapu, A -

aepo30.1i)

No Ha3ga 'K, Kuac ArperaTHuit
TI1I. pEYOBUHU Mr/m° HeOe3neKn CTaH
1 | Azoty okcuau 5 2 I1
2 | AMoHiaK 20 4 I1
3 | Aurigpua cipuuctuit 10 3 I1
4 | Aurigpug cynabbatHui 1 2 A
5 | Aueron 200 4 IT
6 | beH3uH po3YMHHUK 300 4 I1
/ | beH3uH nMaJMBHUN 100 4 I1
8 |Tac 300 4 JI
9 | Kucnora cynbdaTHa 1 2 A
10 | Jlyru igki 0,5 2 A
11 | O3oH 0,1 1 IT
12 | PryTh MeTaniuHa 0,01 1 I1
13 | Xnopun pryTi 0,1 1 A
14 | CBunenp 0,01 1 A
15 | Okcun KapGony 20 4 IT
16 | Xuop 1 2 A
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Honarox 2
'K mKiaJauBUX pe4oBUH y Bo0iiMax pudorocnoaapcbKoro npu3HaYeHHs
PeyoBuHa TIK, mr/om®

Awmiak 0,05
Apcen 0,01
Benson 0,5
Kanmiit 0,005
Maruii 40,0
Miae 0,005
Hadra 1 HapTOonmpoaykTH: B pO3UMHEHOMY CTaH1 0,001

B EMYJIbTOBAHOMY CTaHi1 0,05
Hikons 01
CBuHEND 0,1
CipKOByTJICTIb 1,0
CMOJHUCTI peUOBUHHU, 1110 BUMHUBAIOTHCS 3 IEPEB XBOMHUX MOPIJ 2,0
Taniau 10
denonn 0,001
XJ0p BiITbHUMN 0
Xnopodoc 0
HuHK, miaHigmn 0,05

IIIkana oniHWBAHHSA AKOCTI BOAH 32 iHaeKkcoM canpoOHocTi [lanTie-bykka

Kiac Cryninb 3a0pynnenss | [naekc carpoOnocti |CanpoOHICTh BOJIOWM
SAKOCTI BOJU 3a 1HJIEKCOM (B Mmomudikairii
BOJIU [Tantne-bykka Crnamuexa)

I Hyxe uncra <1,0 rinepcanpoOHi

1 Yucra 1,0-1,5 0JIirocanpoOHi

11 [TomipHO 3a0pyaHEHA 1,51-2,5 B-Me3ocanpobHi

AV 3abpyaHeHa 2,51-3,5 a-Me30canpoOHi
V bpynna 3,51-4,0 noicanpoOHi
VI Jyxxe 6pynHa >4,0 rinepcanpoOHi

Kuacudikauis AKocTi BOaU 32 MiKp00ioJ10TiYHMMH MOKA3HUKAMH

Kinacu | Ctyninb 3a0pyaHennst | 3aranbHa |CanpodiTHi | BigHomieHHs 3araibHOi
BOJIH BOJIH KUIBKICTD Oakrepii, KUTBKOCTI OakTepiit 10
Oakrepiii, |1000 KiI./MJT | KITBKOCTI canipoiTHUX
K1./mi x 10° OaxTepiit
1 | dyxe umcti 10 0,5 10 0,1 10°
2 | Yucrti 0,6-1,0 0,6-5,0 10°
3 | [omipHo 3a6pynHeHi 1-3 5-10 102-103
4 | 3a0pynHeHi 3,1-5 10,1-50 102
5 | bpyani 5,1-10 50,1-100 102
6 | dyxe Opyani >10 >100 102
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Joxarok 3
I'’IK XiMiYHMX pPeYOBHH Yy IPYHTI
Ha3zBa peyoBuHu [T K, mr/kr
Meranu
KobGanest 5,0
Mapranelip, BIWIy4E€HUM 3 YOPHO3EMY Ta JIEPHOBO-ITII30JIUCTOTO IPYHTY 700,0
Mins (pyxoma opma) 3,0
Hixomb 4,0
PryTh 2,1
CuHenb (pyxoma dhopma), Xpom 6,0
CBuHENb 32,0
sk 23,0
HeopraHiyHi coJiyKu
Hitpatun 130,0
Munr'sk 20,0
CipKoBOJICHb 0,4
docdop (cynepdocdar) 200,0
dropuau 10,0
ApomaTHyHI1 BYIJIEBOJIHI
Benzon 0,3
[3ompornuinben3on 0,5
Kcunonu, Tonyon 0,3
Ctupon 0,1
Jlo6pusa Ta [TAP (moBepXHEBO aKTHBHI PEUOBHHH)
Pinki koMmiekcHi JoOpUBa 3 TOJaHHIM MapraHITio 80,0
A3oTHO-KaJiiHI 100puBa 120,0
[ToBepXxHEBO aKTUBHI PEUOBHHHU 0,2

IHoka3HMKH CAHITAPHOI0 CTAHY IPYHTIB HAaCeJICHHUX IIYHKTIB Ta

CiJIbCLKOr0CNoapChbKMX Yrilb
Kinbkicts Kinbkicth Komi Tutp Canitaphue
[pyHT JUYUHOK Ta A€1lb TUTP aHaepoOiB YUCIIO
JSIIEYOK MYX | TE€JIbMIHTIB
Yuctuit 0 0 >1 >0,1 0,98-1
Mauiio
3a0pyTHEHUI Onaununi Ho 10 1-0,01 0,1-0,001 0,85-0,98
3a0pyHeHui 10-25 11-100 | 0,01-0,001 | 0,001-0,0001| 0,7-0,85
CunpHO Ilonan
3a0pyTHEHHI 25 100 <0,001 <0,0001 <0,7
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Honarok 4

MaxkcuMaabHO J0NYCTHMI PiBHI HITPATIB y NJ10100BOYeBii MPOXYKIil

[Tpoayxkitis

Hopwma nHitpartis
MI/KT' CHPOTO
MPOIYKTY, 32
HITpaT-HOHOM

Kaptoms: panns (1o 1 BepecHs) 240
mi3Hs (mmicust 1 BepecHs) 120

KamycTa Ginoronosa: panus 800
T3HS 400

MopxkBa: paHHs 600
M13HS 300

Tomatu y IpyHTI: BIAKPUTOMY 100
3aXUIICHOMY 200

Oripku y I'pyHTi: BIIKPUTOMY 200
3aXUIICHOMY 400

Bypsiku cTo0BI 1400
[{uOyns pimyacra 80
[{uOysia Ha 1epo y IPyHTI: BLIKPUTOMY 400
3aXUIIEHOMY 800

3esieHi OBOYEB1 KYJbTYpH y BIAKPUTOMY IPYHTI (cajiat, MIMUHAT, 1500

aBeb, KalycTa cajlaTHa, ETPYIIKa, ceuepa, Kpir).

3eieHi OBOYEB1 KYJIBTYPH Y 3aXUIIEHOMY IPYHTI 3000
[lepeup coloAKU y BIAKPUTOMY IPYHTI 200
KabGauku y 3axunieHoMy IpyHTI 400
KaBynu 60
JluHi 90
["apOy3u 60
Bunorpan cronoBux copris, s071yKa, rpyIi 60
[IponykTu TUTSYOTO XapuyBaHHs: KOHCEPBHU Ha (GPYKTOBI OCHOBI, 50
KOHCEPBH Ha OBOYEBIH OCHOBI 100
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JloxarTok 5
JNonycrumi piBui BMicTy pagionykuiais *'Cs Ta “Sr y xap4oBux npoaykrax ta
nuthiii Boxi (bk x kr!, Bk-x al)

Ha3ssa npogykry 187Cs | 99gr

X110, XJ11001TPOTYKTH 20 5
KapTtoms 60 20
OBoYi (JIUCTSIHI, KOPEHETUIO M, CTOJIOBA 3€JICHb ) 40 20
DpykTH 70 10
M'sico, M'ICHI TTPOJYKTH 200 20
Puba, pubonpoaykTu 150 35
Mo010K0, MOJIOUH1 TTPOTYKTH 100 20

ST 6 2

Bona 2 2
MoJtoko 3ry1ieHe i KOHCEpBOBaHE 300 60
Mouoko cyxe 500 100
CB1Ki TUKOPOCII ATOJIU Ta TPUOU 500 50
Cy1ieHi TUKOPOCI ATOAU Ta Tpudu 2500 250
JlikapchKi pOCIHHU 600 200

CriemiaJibHi POAYKTH TUTSAYOTO XapUyBaHHS 40 5

Honmatok 6
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Honaroxk 7
JlonycTuMi piBHI 3BYKY HA TepUTOPii, NpUJIELJIiii 10 )KMTJIOBUX OYIMHKIB

Buan PiBHi 3ByKy, 1A Yac
TepUTOPIi €KBiBaJEHTHI |MaKCUMaJbHi 100H
Teputopii, mo Oe3mocepeHb0 MPUISTAIOTh 45 60 Brenn
10 Oy/iBelb JIIKapeHb, CAHATOPIiB 35 50 Buoui
Teputopii, mo Oe3mocepeHb0 MPUISTAIOTh
110 JKUTIIOBUX OYJIMHKIB, OyiBesh 55 70 Bnaens
MOJTIKJIHIK, aMOyJaTopiu, OyJIMHKIB
BIJINIOYHHKY, MMaHCIOHATIB, OyJIMHKIB
IHTEpHATIB, JUTAYUX JOMIKUIBHUX 3aKJIaiB, 45 60 Broui
IIKUJI Ta I1HIIMX HaBYaJIbHUX 3aKJIaliB,
010m0TeK
Tepuropii, Mo NOpuwIsATalOTh A0 OYyIiBEIH 60 75 Brenp
rOTeJB Ta T'YPTOKUTKIB 50 65 Bnoui
MaiifaHuuKyd BIJMOYMHKY Ha TEPUTOPISIX
JKapeHb Ta CAHATOPIIB 35 50 Bnenn
MalijaHunukyd BIANOYMHKY Ha  TEpUTOPIT
MIKpOpaoOHIB, TPyH >KUTJIOBUX OYJIUHKIB,
OyJIMHKIB BI/INOYHHKY, IIAHCIOHATIB, 45 60 Broui
MaWJaHYUKIB JUTIYUX 3aKjiajiB, IIKIJI Ta
IHIIUX HaBYAJIbHUX 3aKjajiB, OyJIUHKIB
IHTEpHATIB
JlonaTok 8
Baxki MeTasm y ckiajai Biaxoais
dpaxiii BiIX011B Meranu, K1 MICTATbCS Y paKiii
Ilement Zn, Pb, Cu, Ni, Cr, Cd, As
@apmarleBTUUHI 1 BeTepuHapHi | Zn, As
npenaparu
[TomiBIHUTXJIOPHT Hg, Cd
[MecTummam Hg, Cu, Pb, As, Zn, Cd, Ni
dap0a, maKu Pb, Cr, As, Hg, Cu, Zn
barapetiku Pb (PbSQ,), Cr (Cr,05), Zn, Cd, Ni, Hg, Cr, Hg
[Tomirpadivyna npoyKItis Pb, Cr, As, Hg, Cu
Teneizopu Pb (y BunbHIM opmi), Hg
AxymynsTopu Ni, Cd, Pb, Zn
Enekrponika Pb, Cg, Hg
Jlammu Hg, Cu, Ni, Zn, Pb
Konpopose ckito Cu (CuO), Pb (Pb0O), Cd( CdSx3CdSe)
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JlonaTok 9
BI/IKI/IIII/I 3aﬁpyIlHIOIO‘II/IX P€I0BHUH B aTMOC(l)epHe HOBiTpH 3a 00J1aCTAMH
Ykpainu y 2020 poui
Obnacti Yepainm THC.T Obnacri YepaiHm THC.T
JaKapnatcbHa 3,2 BoAMHCbKE 51
NbBiBCHKA 109,1 HUToMMpChEa 10,3
= |lBaHO-PpaHKiBCLKA 198,3 % KMiBCbHa 48,2
g TepHoninbCEHA 10,6 E PieHeHCbKa 9.6
YepHiBewbHKa 3,3 M. Kuia 45,5
no perioxy 3245 no perioHy 118,7
MNonTasceKa 55,9 Opecbya 296
YepHiriscbKa 316 2 MuronaiBeceka 14,2
= | Cymcera 20,3 = XeptoHceKa 9,6
5 XapriBcbKa 45,0 g 3anopizcHa 1809
Nyradceka 75,1 NoHeubkxa 7848
no perioxy 2279 no perioxy 1019,1
BiHHMUEHA 155,8
AHinponeTpostera 657,3
E Kiposorpaacska 12,2
% KMEABHWLUbKE 211
YepHackHa 48,3
no perioxy 849,7
Jlonarox 10
HakonuyeHnHs BigxoaiB nmo odJjacrax Ykpainu, 2020
Obnacri YepainM THC.T Obnacti Yepainm THC.T
JaKapnatcbHa 2215,8 BonuHCbHA 9350,0
NeBiBCEKE 44707,7 HMuToOMUpCEKE 51540
= lBaHo-PpaHKiBCbHA 2326676 % KuiBCbHa 43140,0
?-. TepHoninbcbxa 522,9 E PisHEeHCEKE 24705,4
YepHiBeuska 3159,3 m.Kuie 11920,4
no perioHy 2832733 no perioHy 942698
Nontasceka 718829 Opeceka 8264109,2
YepHirisceka 26641,9 A MuKonaisceKa 1653479
S | Cymcoka 34821,6 & | Xepcowceka 53016,2
G XaprischHa 42414,9 g 3anopisbka 11423,7
NyraHceka 11234,3 JdoHeubka 1239,7
no perioHy 186995,6 no perioHy 1095136,7
BiHHWMUbKA 30957.8
NHinponetTpoBcbka | 10328229,7
E Kipoeorpaaceka 408398.8
E KMENBHWLBKE 8649,1
Yepracbka 6257,8
no periody | 10782493,2
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TEPMIHOJIOTTYHU CJIOBHUK
AHTpONOreHHe HABAHTAMKEHHSI— CTYMIHb MPAMOTO Ta OIMOCEPEAKOBAHOTO BITUBY
JIOZIel Ha HABKOJUIIHE CEpPEJOBUIIE B IUIOMY ab0 Ha MOro OKpeMmi €KOJOTI4Hi
KOMITOHEHTH.
AtMmocdepa — razonoioHa 00070HKA 3eMiTi, IO CKIATAETHCS 13 CyMINI Pi3HUX
rasiB, BOJISIHOTO Mapy, TBEPANX YACTOK.
Aepo30J1i — 3BaKEH1 B Ta30I0{I0HOMY CEPEIOBUII YaCTKH TBEPJAUX ab0 PIIUHHUX
PEYOBHH; 3 PIAMHHUMH YaCTKaMHU — TyMaH, 3 TBEPAUMH YaCTKaMH — JTUM.
AyIUT eKOJOTriYHUH — I1HCTPYMEHT YMpaBIiHHS, 10 BOUpae CHCTEeMaTH4HE,
JIOKYMEHTOBaHE, MepioIMYHEe OI[IHIOBAHHS BIAMOBITHOCTI OpraHi3alliifHOI CHCTeMH
BUKOPHUCTaHHS PUPOIHOTO CepeAOBHINA; (DYHKIIIOHYBAHHS YCTAaTKyBaHHS MEBHOTO
BUPOOHMIITBA €KOJOriyHUM BUMoram. IIpoBimHoro wmetoro A.E. € mocriitHa
MepeBipKka €KOJIOTIYHOT Oe3NeKkd BUPOOHUIITBA Ta BIAMOBIAHOCTI MOro il
€KOJIOTIYHUM HOPMAaTHBaM 1 YNHHOMY 3aKOHO/IaBCTBY
Bbananc exoJ0TiYHMX KOMIIOHEHTIB — KUIbKICHE CITIBBIJHOILICHHS €KOJOTTYHHUX
KOMITOHEHTIB, 10 3a0e3Mevuye eKOJIOT14HY ( HPHUpPOAHY) PIBHOBAry MEBHOTO THUIY 1
nae 3Mory GopMyBaTUCS 1 MIATPUMYBATUCI €KOCUCTEMI IEBHOTO THITY.
Be3Binxonne BUPOOHMITBO — OpraHizailis 1 TEXHOJOTis BUPOOHMIITBA, KOJIHU
BIIXO/IM 3BOJASATH JI0 MIHIMyMy a0O0 TIOBHICTIO MepepoOssiloTh y BTOPUHHI
MaTtepialibHl peCypCH.
be3neyHicTh NPUPOJIOKOPUCTYBAHHSA — CYKYIHICTH YMOB, fKI 3a0€3Me4yrOTh
MIHIMAQJIbHUNA pIBEHb HECHPUSTIIMBUX BIUIMBIB 1 TEXHOJOTIYHUX TMPOIECIB Ha
3710pOB’ sl JIIOJIUHU
Biocdepa — HwxkHa uvacTuHa atmocdepu, Bcs rigpocdepa 1 BepxHsS dYacTHHA
aitochepu 3emili, HacEJIeH1 )KUBUMH 1CTOTaMU; 3a BepHalChbKuM, ,,30Ha 1ICHYBaHHS
KUBO1 peuoBUHU ", b. — HailO1IbIIa eKkocucTeMa 3eMUll.
BioTexHoso0riss — CyKyIlHICTh METOJIB 1 3aXOAIB OJI€PKAHHS MPOIYKTIB, KOPUCHUX
JUISL JTFOJIMHU, 32 JOTIOMOT0I0 010J0TIYHUX areHTIB (BUPOOHMIITBO XapuOBHUX OLIKiB
3a IOMOMOTOI0 MIKpOOpraHi3MiB, OUMIIIEHHS CTIYHUX BOJ Ha 010(pi1bTpax TOLIO).
biornuHa peryasinissi HABKOJMIIHBOI0 CEPEAOBHINA — IIPOLIECH NEPETBOPEHHS
JIOBKULJISL JKMBOIO PEUOBMHOIO Olocepu 3a JOMOMOTOK COHAYHOI €Heprii yepes
JTUHAMIYHO 3aMKHEHI KOJIO OOITHM PEYOBHH, IMTOTOKH SKHWX Ha 0araTo NMEpEeBUINYIOThH
MOTOKH PyHHYBaHHS HABKOJHUIITHROTO CEPEIOBHUIIIA.
Binxoam — HenpuaatHi 10 BUPOOHUIITBA JaHOI MPOAYKIII BUJAX CUPOBUHU; TBEPII,
PIAWHHI 1 Ta30MOAI0HI 3aJUIIKH, 1[0 BUHUKAIOTh Yy XOJII TEXHOJIOTIYHUX IPOIIECIB.
B. onHOrO BUpOOHMIITBA MOKYTH OYTH CUPOBUHOO /ISl 1HILIOTO.
Buxkunau — xopoTtkodacHe abo 3a meBHMM 4Yac (roauHa, 100a) HAIXOIKEHHS B
HABKOJIMIITHE CEPEIOBUIIE PI3HUX 3a0pyAHIOBAYIB.
Boaa 3BopoTHa — BOja, IO MOBEPTAETHCS 3a JOMOMOTOK TEXHIYHHUX CHOPYH 1
3ac001B 3 TOCMOAAPCHKOI JIJAHKM KPYrooOiry BOJY B MOT0 MPUPOIHI JAHKU Y BUTJISIAL
CTIYHO1, CKMJIHOI 1 IPEHA)KHO1 BO/IH.
Boga criuna — pi3HOBHUJ 3BOPOTHOI BOAM, sIKa yTBOpWiacs B IIpoiieci
rOCToIapChbKO-TI00YTOBOI 1 BAPOOHUUOT JiSTIBHOCTI, @ TAKOXK BOJIA BiJl aTMOC(hEpHUX
OTIa/IiB, 10 BUAAISIETHCS 3 TEPUTOPIT HACEICHHUX MyHKTIB 1 MAMPUEMCTB.
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I'panuyno nomycruma koHuenrpanis (I'’IK) — BMicT mKiIIMBUX pPEUYOBUH Yy
MPUPOJIHUX CEPEJOBHIAX B 00cATax, M0 MPAKTUYHO HE CTAHOBIISATH HEOE3MEKU IS
3JIOpOB’sI JIIOJIMHU 1 )KUBUX OPTaHI3MIB Y IIJIOMY.

I'panuyno ponmycrtumi Bukuau (I'IB) — oOcsr BUKHIIB HIKIIMBUX PEUOBHH 3a
OJIMHHUIIIO Yacy BijJl OTHOTO a00 CYKYMHOCTI JpKepen 3a0pyaHeHHs aTMocdepu micTa
Yy 1HIIOTO HACEJIEHOTO0 MYHKTY, IO CTBOPIOE MPU3EMHY KOHIEHTpAIlilo, fKa 3
ypaxyBaHHSM TEPCIEKTUB PO3BUTKY MPOMHCIOBUX MIANPUEMCTB 1 PO3CIIOBAHHS
IIKIJIMBUX PEYOBMH B aTMocdepi HE TEPEBUINYE TPAHUYHO JIOMYCTHUMI
KOHIIEHTpAIIil JJI1 HaCeJIEHHs, POCIUHHOTO 1 TBAPUHHOTO CBITY.

I'panuuno npunycruma go3a (I'IIl) — makcumanbHa KUIBKICTh IIKIJTMBOTO
areHTy, IPOHUKHEHHS SIKOT'0 B OPraHi3M III€ He J]a€ MIKIAJIUBOTO BILIUBY.

I'peii — oguHUIA 103U 10HI3YIOUOTO BUITPOMIHIOBAHHS, KOJIM OMPOMIHEHI PEYOBHHI
Macoo 1Kr mepenaerbest eHepris, mo aopiBHioe 1 Lk

Jerpaaauist JanamadTy — npupoHe ad0 aHTPONOTreHHE MOTipIIaHHs JaHaAmadry,
3HM>KEHHSI MO0 TOCMOJAPChKOTO Ta €CTETHYHOIO MOTEHLIaly, 4Yepe3 HE3BOPOTHI
3MIHH.

Je3akTUBalisi — 3HENIKO/KEHHS PpPAaal0aKTHBHOIO 3a0pyIHEHHS 3 MOBEpPXHI
MpEIMETIB

Jlxepesio 3a0pyIHeHHs] — TOUYKAa BUKUAY PEYOBHH; FOCIOAAPCHKUNA YU MIPUPOIHUN
00’exT, MmO BUPOOJsie 3a0pyNHIOIOYY PEUYOBUHY; PETiOH, 3BIJKA HAAXOISTh
3a0pyIHIOI0Y1 PEUOBUHHU.

Jlo3a TOKCHYHA — MiHIMaJIbHA KIJIBKICTh MIKIJUIMBOTO areHTy, IO MPHU3BOIUTH 10
MIOMITHOTO OTPY€EHHS OpPTaHI3MYy.

JlodOpuBa — peuoOBUHM, SIKI BHOCATH y TPYHT a00 BOJONMH 3 METOIO MPUCKOPEHHS
POCTY POCJIHUH 1 MIKPOOPIaHi3MiB.

EBTpodikaniss Boau — migBUIIEHHS 010JI0T1YHOT MPOAYKTUBHOCTI BOJHUX 00’ €KTIB
BHACJIJOK HAKOMWYEHHS y BOJAl KOHIEHTpalili OIOr€HHUX eJeMeHTIB ( a3or,
docdop), 1110 HATXOATh Y BOJIY B PE3YJIbTaTi aHTPOIMOT€HHOT A1STTLHOCTI.
Exognoriuna iHTerpamissi — mnocTynoBe 00’€HaHHA YyCiX cdep CyCHUIbHOT
JISUTBHOCTI MiJ, KyTOM 30pY BHpIIIEHHS HarajbHUX €KOJOTIYHUX MpoosieM 1
pPO3pOOKH HOBHUX TEXHOJOTIH, COPAMOBAaHMX Ha e(OEKTUBHE BUKOPUCTAHHS
IPUPOTHOPECYPCHOTO MOTEHIIATy Ta HA OXOPOHY HABKOJIMIIHBOTO CEPEIOBUIIIA.
Exonoriuna mepexka - e€auHa TepuTOpiajbHa CHCTEMa, sfKa BOHWpae NUISHKU
MPUPOIHUX JTAHAIIA(TIB, IO MiJISATAI0TH OCOOIHMBINA OXOPOHI; TEPUTOPIi Ta 00’ €KTH
MIPUPOHO-3aNOBIAHOTO (OHIY; KYpOPTHO-O3J0POBYI, pEKpealliiiHi, BOJ03aXHUCHI,
MOJIC3aXUCHI TEPUTOPii Ta OO0 ’€KTU IHIMX THIIB, M0 BU3HAYAIOTHCS YUHHUM
3aKOHOJABCTBOM YKpaiHM 1 € YacTKOI CTPYKTYPHHMX €JIEMEHTIB, HPUPOIHUX
PErioHIB, MPUPOIHUX KOPHUIIOPIB, Oy(dhepHUX 30H.

Exosoriyna uiHHicTb TepUTOPii — 31aTHICTH, NMpPUTAMaHHA IMEBHINM TepUTOPIi
J0CSITaTh €HePreTUYHOro OajlaHCy B HABKOJUIIHBOMY CEPEIOBHUIII 3a JOMOMOTIOIO
CYKYMHOCTI BIATBOPIOBAHUX ACUMUISIIITHUX (PYHKI[1H €KOJIOTTYHUX CUCTEM.
Exousioriuni HOpMaTMBH — CTYIiHb MaKCHMaJbHO JOIYCTUMOTO BTpy4YaHHS
JIOJMHA B €KOCHUCTEeMH, W0 3ale3rnedye 30€peKeHHs iXHbOI CTPYKTYpH 1
IUHAMIYHUX SIKOCTEH.
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Exounoriuni pakropu — Oy/1b-5Ki YMOBH HaBKOJHUIIHHOTO CEPEIOBUINA, HA SIK1 KHUB1
OpraHi3MU pearyloTh MPUCTOCYBATLHUMU PEAKIIISIMH.

Exouioro-ekoHomiuni 30UTKM — 30UTKH, 3aJaHl HaIllOHAIBHOMY TOCIIOAApCTBY
BHACJI/I0K 3a0py/IHEHHS HaBKOJIMITHHOTO CEPEAOBUIIA T 3MEHILICHHS PUPOIHHX 1
MIPOMHCIIOBUX PECYPCIB.

Exosoriuamii iMmmepatuB — 3BepHEHa 10 JIOACTBA BUMOTra IIOAO OOMEXEHHS 1
OpPUNUHEHHS 3ryOHOTO JJii NPUPOAM BEIEHHS TOCIOAApPCTBA; CIPSMYBaHHS
AQHTPOTIOTEHHOTO THCKY Ha JIOBKULIS Yy 3ICTaBJIIOBaHIA 3  E€KOJOTTYHOIO
BUTPUBATICTIO O10cepH, HAMPSIMOK.

ExoJsioriyamii  macmopt NpOMHMCJIOBOr0 MiANPUEMCTBA — HOPMATUBHUM
JOKYMEHT, 110 MICTUTh 1HGOpMAIlI0 PO BUKOPUCTAHHS MNPHUPOTHUX PECYPCIB 1
BILJTUB BUPOOHUIITBA Ha HABKOJIMIIIHE CEPEOBHIIES

Exoumny — ymucHe pyiHYBaHHS CEpEAOBHINA ICHYBaHHS BChOTO >KHBOIO
(cepenoBHIIA KUTTS).
Eposiss — pyiiHyBaHHS TpYHTy, TIpCHKMX IOBEPXHEW 3 MOPYLIEHHAM I1XHBOI

LJTICHOCTI 1 3MIHOIO (D13UKO-XIMIYHUX BJIACTUBOCTEH.

3a0pyaHeHHs1 — IPUBHECEHHS B CEPEJOBUILE HOBUX, HE XAPAaKTEPHUX IJIsI HHOTO
G13UYHUX, XIMIYHUX, OIOJIOTIYHUX areHTiB, a00 TEPEBUILECHHS MPUPOJTHOTO
CEepEeHbOTO PIBHS KOHIIEHTpAllll MNEepeiueHUX AareHTiB, L0 NPU3BOIUTH MO
HEraTUBHUX HACJIIJIKIB.

3aka3HMKM — JUISHKA , B MEXaX SKOi MOCTIMHO a00 TUMYacoBO 3a00pOHEHO
OKpeMI BUJM TOCIOAAPChKOI TISIBHOCTI, 3 METOIO 3a0€3I€UEHHSI OXOPOHU MEBHUX
BU/IIB )KUBUX 1CTOT, MPUPOTHUX O1011€HO31B.

3aKOH NpPO OXOPOHY NPHUPOAM — 3BEICHHS OCHOBHMX IOPHUAMYHHUX HOPM, IO
peryJIol0Th  JEp’KaBHI ~ 3aXOAM, CHOPSAMOBAaHI Ha OXOpPOHY, palllOHaJbHE
BUKOPHUCTaHHS MIPUPOJHUX PECYPCIB.

3BOPOTHI BOAM — BOJM, L0 MOBEPTAIOTHCA Y BOJONMH MICHS MOJIUBY 3pPOLIYBAHUX
3eMellb.

3iBepT — OAMHUIISA €KBIBAJIEHTHOI 1031 BUIIPOMIHEHHS, 1110 JopiBHIOE 100 OGepam
Inpukxatop — ¢Qi3uuHe sBUIIE, XIMIYHA pEYOBHUHA 200 OpraHi3M, HasBHICTbH SKOTO,
HOro KUIBKICTh 200 3MiHA CTaHy CBIYaTh IO XapakTep 3MiH Yy HABKOJUITHHBOMY
CepEeIOBHIII.

IHcekTMIMI — pEUYOBMHA, KA BUKOPUCTOBYETHCS AJIsl 3HUILIEHHS HeOaXaHUX Yy
roCroaapcTBi 00 B MPUPOTHUX YTPYTHOBAHHSIX MIEBHUX BUJIIB KOMaX.

InTpoaykuiss — HaBMUCHE 200 BUIAJAKOBE PO3CENIEHHS! OCOOMH SIKOTOCh BHY 1CTOT
3a Mexl apeany. Ipurarmisi — MITy4HE 3pOIICHHS TIOJIB, TOPOJIB Ta IHIIHUX
arpoIeHO3IB.

Kanueporen — pedoBrHa a00 (i3MUHUNA areHT, 1110 COPUSIIOTh PO3BUTKY 3JIOSKICHUX
yTBOpeHb. bubmiicts K. MaroTh aHTpONOTreHHE MOXOKEHHS.

Kpuza exosioriyuna — HamnpyXeHM CTaH B3a€MOBIIHOCHH MIX JIFOJCTBOM 1
OPUPOAOI0, IO XaPaKTEPU3YETHCS HEBIAMOBIAHICTIO PO3BUTKY IMPOIYKTUBHUX CHII 1
BUPOOHUYUX BIJJHOCUH VY JIIOACBKOMY CYCHUIBCTBI  PECYpPCHO-EKOJIOTIYHUM
MOKJIMBOCTSIM O10cepu.
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Jlanamadt — BiTHOCHO OHOpiIHA TeorpadiyHa IUITHKA, OOMEXEeHa MPUPOIHUMU
MEXaMH; BOHA BIJIPI3HIETHCS BiJ] IHIHMX JUITHOK CBOEIO CTPYKTYPOIO, XapaKTepOM
B3a€MO3B’A3KIB 1 B3aEMOJIil MK IPUPOTHUMU KOMIIOHEHTAMHU

MoOHITOPUHI  HABKOJMIIHBOIO0  CepPelOBHMINA —  KOMIUJIEKCHA  CHCTEMa
CIIOCTEpEXKEHb, OLIHKM 1 MPOrHO3Y 3MiH cTaHy Oiocepu abo 11 okpeMux
KOMITOHEHTIB BHACJIIIOK /11 aHTPOTIOT€HHUX BIUIMBIB.

HeiiTpanizanis BixxoaiB — 00po0ka ix 3 METOI 3HMKEHHS a00 TTOBHOTO YCYHCHHS
HIKIJJTUBOTO BIUIMBY HA CEPEAOBUIIIE KUTTSI.

Hitpatn — coni a30THOi KHCIOTH, IIHPOKO 3aCTOCOBYBaHI Y CUIBCHKOMY
rOCIIOIapCTBI TSl yIOOPEHHSI TPYHTY.
OO0mexxenHst exkoJioriyHe — JaHamadTHO-O1070TiyHA ab0  (i3UKO-XIMIYHA

3a00pOHa, MOB’s3aHa 3 HECHPHUATIMBUM BIUIMBOM TOCHOAAPCHKOI ISUIBHOCTI Ha
CEPEIOBHUILE KUTTS.

O30HoBHII expaH — map atMocdepu HaJ MmoBepxHe 3emui 3 migBuileHow (y 10
pa3iB) KOHLIEHTPALI€I0 O30HY, IO IMOIVIMHAE YJIbTPA(IOIE€TOBE BUIIPOMIHEHHS.
[leBHI BUAM aHTPONOTE€HHO1 AiSUTBHOCTI MPU3BOJATH 10 nopymeHHs miabHocTi O.E.
IecTnumam — XIMiYHI CHOJIYKH, IO BHKOPUCTOBYIOTHCA MJIA 3aXUCTy POCIUH,
CUIBCBKOTOCTIOAAPCHKUX MPOAYKTIB, JE€PEBUHU, 3HIKEHHS €KTONApa3uTIB TBAapHH 1
g 0opoThOM 3 mepeHocHukamu 3axBoproBaHb. Jo II. Hamexars pedoBuHH, siKi
3aCTOCOBYIOTH JJISl PETYJIALIL pOCTY 1 pO3BUTKY POCIIHH.

IInata 3a 3a0pyJHeHHs1 HABKOJIMIIHBOIO CepellOBHINA — IUIaTa 3a BUKUIU 1
CKUIM 3a0pyAHIOIOYMX PEYOBUH Ta PO3MIIIECHHS BIAXOMAIB y MEXKax BCTAHOBJIEHUX
JiMiTiB 3a | T 3a0pyIHIOI0YO01 pedOBUHU ab0 KJlacy 3a0pyAHIOIOUHUX PEUOBHH.
IIpupogoxkopucTyBaHHA — CYKYIHICTh yCix dbopm eKCIITyaTaiii
MPUPOJHOPECYPCHOTO MOTEHIIANy 1 3aX01 moA0 Horo 3abe3nedyeHHs. 11. Bxitoyae
noOyBaHHA 1 MepepoOKy MPUPOJHUX PECYpCIB, X MOHOBJIECHHS, BUKOPUCTAHHS
OXOpPOHY, palllOHATbHE 3MIHEHHSI €KOJIOTTYHOTO OalaHCy TPUPOAHUX CUCTEM.
IIpupo100X0pPOHHi 3aX0AHM — yC1 BUIU TOCMOAAPCHKOI IISNIBHOCTI, COPSIMOBaH1 Ha
3MEHIIECHHS 1 JIKBIJAII0 HETaTUBHOTO AaHTPONOIE€HHOrO BILIMBY HAa HABKOJIMIIIHE
CepeIOBHUILIE.

PanioHa/ibHe BUKOPUCTAHHS NMPUPOJAHUX PeCypPCiB — JOCATHEHHS MaKCUMAaJIbHOI
e(heKTUBHOCTI BUKOPUCTAHHS MPUPOJTHHUX PECYPCIB MPH ICHYIOUOMY PiBHI PO3BUTKY
TEXHIKM Ta TEXHOJOTli 1 OJHOYaCHOMY 3HW)XEHHI TEXHOTEHHOTO BIUIMBY Ha
HABKOJIMIIHE CEPEIOBUIIIE.

PexkyabTHBaLisn 3eMeb — CHCTEMa 3aXxOjiB, CIPSMOBAaHUX Ha BIJIHOBJICHHS
rOCIO/IapChKOT IIIHHOCTI i KOMIIEKCHE MOJIIIICHHS 3€Mellb, MOPYIIEHUX Y MpoIieci
TOCTIOIAPCHKOT AISTILHOCTI JIFOIUHH.

PiBeHb 3a0pyaHeHHs1 — a0COJIIOTHA 200 BITHOCHA KUIBKICTh IIKIAJMBUX PEYOBUH Y
CepeOBUIII.

CamoouuleHHsl — MPUPOJIHE pyHHYBaHHA 3a0pynHIOBaya y cepeaoBuil (Bojli,
IPYHTI Ta 1H.) BHACHIJIOK IPUPOJHUX, (PI3UYHUX, XIMIYHUX 1 O10JIOTTYHHUX MTPOILIECIB.
CamoperyJsiniisi — 371aTHICTh TPUPOJIHOI (€KOJIOTTYHOT) CUCTEMH O TOHOBJICHHS
BHYTPIIIHIX BJIACTUBOCTEW 1 CTPYKTYp IMIC]s MNPUPOJHOrO ab0 aHTPOIOrE€HHOTO
BIUIMBIB, SIK1 3MIHWJIY 111 BIACTUBOCTI 1 CTPYKTYPH.



129

CrabinbHicTs Oiocepu — 3matHicTe Oiochepr MPOTUCTOSTH 30BHIMIHIM,
BHYTPIIIHIM 1 aHTPOIIOT€HHUM BILIMBAM.

Cykuecist — ociiJoOBHA 3MiHA y 4aci OJHUX O1011€HO31B 1HIITMMH Ha TIEBHIN JiISHIT
3€MHO1 TOBEpPXHI.

Texnocdepa — 1)uactuna reorpadiunoi 0060710HKH 3emimi abo Oiocdhepu, Ha SKY
BIUIMBAIOTh TEXHIUHI 3acoOM; 2)cydacHui eTtam eBosrollii Oiocdepu, Koiau B il
3MIHEHHI BEJIMKY POJIb BiJIIPaE TEXHIKA.

TexHos10Tisi MPOMHUCI0BA — EKOHOMIYHA KaTeropis, 10 BijoOpaxkae €KOHOMIYHO
TOIIILHUN TMpOoIeC MEepepoOKH MpeaMeTa Ipalll TeXHIYHO JOCTYITHHUMHU 3aco0amu
BUPOOHUIITBA JIJI OTPUMAHHS CTIOKUBYOI BAPTOCTI 32 YMOBH JOTPUMAHHS

YMoBM iCHYBaHHSI — CYKYITHICTh MPUPOJHUX OCOOJIMBOCTEH 1CHYBaHHS OpraHi3MiB
Ta aHTPOITOTCHHMX BILIUBIB.

Yruanizanis cTiyHoI BOAM — BUKOPUCTaHHS KOPUCHUX KOMIIOHEHTIB, SIKI MICTATBCS
B MOOYTOBUX, TPOMUCIIOBUX CTOKax a00 3aCTOCYBaHHS II1€1 BOJM IMICJSl OUUILICHHS
JUTSI 3pOLIYBAHHS CLIIbCHKOTOCIIOAPChKUX YT1/b.

@DiTOHUMAU — XIMIYHO AaKTUBHI MPOAYKTH OSKUTTEMISIIBHOCTI POCIHH, 1110
MPUTHIYYIOTH a00 3HUIIYIOTh MIKPOOPIraHi3MH, B TOMY YHCIII XBOPOOOTBOPHI.

Huka OioxiMiuHMII — KpyrooOir XIMIYHMX PEUYOBHH 13 HEOPraHIYHOI MPUPOIU
Yyepe3 pOCIUHHI 1 TBAPUHHI OPraHi3MU 3HOBY B HEOPTaHIUHE CEPEIOBHUIIIE.

SIKicTh MPUPOAHOrO cepedoBHINA — II€ CTaH MPUPOJHUX Ta TPaHCHOPMOBAHUX
JIOJIMHOI0 €KOCUCTEM, [0  30epirae ixXHIO 3[aTHICTh JO MOCTIHHOTO OOMIHY
PEYOBHH Ta €HEPTii, a TAKOXK BIITBOPEHHS JKUTTSL.
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