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BCTYII

[mxeHepHa CUTbCHKOTOCIOAPChKA €KOJIOTISI — HAyKOBUM HAIpPSIMOK, SKUN
pO3po0IIsiE OCHOBHI MPUHIIMITK MPAKTUYHOL A1sTTbHOCTI (DaxiBIIIB 1HKEHEPHOT CIIYXKOU
CUIbCBKOI'OCIIOIAPCBKOTO  BUPOOHMIITBA, IO TOB’s3aHl 3  Oe3mocepenHiM
BUKOPHUCTAHHSM MPUPOAHUX PECYPCIB, BILTMBOM Ta METOJAMU 3aMl00IraHH MOXKIJIUBO1
IKOAW Bi poOOTH 3aco0iB  MexaHizallli, oOJiaJlHaHHS Ta YCTaTKyBaHHS Ha
HABKOJIUIITHE CEPEIOBUIIIE.

[mxeHepHa €KOJIOTIS CUILCHKOTOCIIOJAPCHKOTO HAIMpPSIMKY €  CKJIaJ0BOIO
YACTHHOIO KJIACUYHOI €KOJIOTli — HAayKH, 10 BHBYA€ B3a€EMOJII0 OPraHi3MiB Ta iX
yIrpyIlyBaHb 13 CepelloBUIIEM ICHyBaHHA. BoHa Oe3mocepeaHbO MOB’si3aHA 3 TUMH
KOPIHHUMHU 3MiHaMH, IO BIAOYBAIOTHCA B CYYaCHOMY CUIBCBKOMY TOCIOAApPCTBI.
BuuepnHicTe 0araTbOX MNPUPOAHUX PECYpCiB CTBOPIOE TEBHI TPYAHOUIl B
3a0€e3MeUeHHl CYCIUIbCTBA MaTepiaibHUMU Onaramu. 3a0pyIHEHHS HABKOJIMIIHbOTO
CepeloBHUIIa TPOMUCIOBUMU 1 TPAHCTIOPTHUMU BUKUAMU MPU3BOIUTD 10 MOPYIIECHHS
HOPMAaJIbHUX YMOB iICHYBAaHHSI )KMBUX OpPraHi3MiB.

Hamaranns  oTpumaTu  HaiOUIbllle  TPOMYKIT 3  TMOCIBHUX  IUIOMNI,
CUICHKOTOCIIOAAPChKE BUPOOHMIITBO BIAMOBIAHO BIUIMBAE HA BCl KOMIIOHEHTHU
€KOCUCTEMU: aTMoc(epHe MOBITPs,, BOJHI PECypcd, IPYHT 1 T.J., — B3araji Ha
CEpe/IOBHUIIE ICHYBAHHS )KUBUX OpPraHi3MiB. 30KpeMa Ha IPYHT, IIUIIXOM 3aCTOCYBaHHS
KOMIUICKCY arpoTeXHIYHHMX 3aXO/1B 3 BUKOPUCTaHHSAM 3ac001B MeXaHi3allii, XiMizalii
To1o. BukopucTanHs BETUKOI KUTBKOCTI MIHEpaJbHUX JOOPUB, SIKI BHOCSTH B IPYHT,
NPU3BOAUTH JIO 3pPOCTaHHS BHUIIYCKY IHIIMX XIMIYHHUX 3aco0iB g moTped
3emyiepoOCTBa 1 TBapuHHUUTBA. Maiike BCl MiHepalibHI  J100puBa, IO
BUKOPUCTOBYIOTHCA B CUIBCHKOMY TOCIIOAAPCTBI, (P1310JI0TTUHO KUCI1 1 MICTSATH 3HAYHY
J0JIF0 0anacTHUX Ta WIKIIJIUBUX PEYOBUH; JESAKI MECTULUIN MAIOTh KAHIIEPOTCHHY
aito, 30% 3 HUX Yy MNPUPOJHUX YMOBAX HE pO3KIANAIOTHCA, a IHTEHCHBHO
HAKOIMUYYIOThCS B IPYHTI T POCITUHAX.

[mxeHepHa CUIBCHKOTOCIIOAAPCHKA €KOJIOTisl CTaBUTh Iepes co0O0I0 3a METy

TEOpEeTUYHE OOTPYHTYBAHHS Ta PO3POOKY MPAKTUIHUX 3aX0/11B, 110 NMepe10ayaroTh:



o BIIPOBA/PKEHHSI B CUILCHKOIOCHOJAPChKE BHUPOOHUIITBO E€KOJIOTTYHO
Oe3MeyHuX TEXHOJOrid Ta HOBOI TEXHIKM 3 YJOCKOHAJIEHOI CHUCTEMOIO
IPYHTOOOPOOHUX 3HApSAJb, TOOMBAIOYUCH 3HWKEHHS HeOaXaHuX (QI3UUYHUX 1
010JIOTIYHUX 3MIH Yy TpyHTaX, MiJBUILEHHS YPO>KaMHOCTI CUIbCHKOTOCTIOJAPCHKHUX
KYJIbTYP;

o npaBuiibHe 30epiraHHs 1 BUKOPUCTAHHS HAa(TOMPOIYKTIB, MIHEPAIbHUX
N00pUB, MECTULIU/IB Ta IHIIMX TOKCHKAHTIB, HE JOIMYCKAalO4YW 3a0pyIHEHHS HUMU
IPYHTIB, MOBITPS , BOJAM, POCIMHHOCTI, XapUOBHUX MPOJIYKTIB;

o BUKOPUCTAaHHSI BTOPUHHOI CHPOBUHU 1 BIIXOAIB MEPEpPOOKH MPOAYKIIIi
3emiiepoOCTBa 1 TBaApUHHMIITBA 3 METOI 3MEHIICHHS 3a0pyJHEHHS MIKIIJIMBUMU
pEYOBUHAMU JTOBKLILIS, JTOCSITHEHHSI €KOHOMIYHOT'O 3pOCTaHHs
CUICHKOTOCIIOAAPCHKUX MIJIMPUEMCTB 32 PaXYHOK PalliOHaJIbHOTO BUKOPUCTAHHS BCIX
HasIBHUX MIPUPOJHUX PECYPCIB;

o PO3pOOKY CHCTEMH MOHITOPUHTY Ta €KOJIOT1YHOI €KCIIEPTU3U MPOEKTIB 1
HOBUX TEXHOJIOT1i, 1110 BKJIIOYAIOTh IPOTrHO3yBaHHS HACIIJIKIB MEIIOPAaTUBHUX POOIT
3 OCYIIYBaHHS 1 3pOIIYBAaHHS BEJIMKUX TEPUTOPINA, KOHUEHTpallli TBAPUHHUIBKUX
depm, XiMizalii Ta MexaHi3allii CUTbCbKOTr0CIOIapChKOr0 BUPOOHUIITBA

JlanHi MeTonM4YHI peKoMeHJalii 0a3ylThCs Ha MaTepiajlax METOIUKHU
MpPaKTUYHUX 1 JAOOpPATOPHUX 3aHATh, JITEPATYPHUX [KEpENT BITYMZHSIHUX 1
3apyODKHHUX CHEIATICTIB, IPEACTABICHUX Y CIIUCKY JITEPATYPH, 1110 MOIA€THCA

3aHATTS ~ cOpsMOBaHI  HAa  BHM3HAYEHHS  LUISIXIB  PalliOHAJIBHOTO
MPUPOJAOKOPUCTYBAHHS 13 BpaxyBaHHSM EKOJIOTTYHHUX KpPUTEPIiB 1 BUMOT, a TaKOX
IUISXIB 3aCTOCYBaHHS B CUILCHKOTOCIOJAPCHKOMY BHUPOOHHUIITBI  €KOJOTTYHO

OE3IEeYHUX TEXHOJIOTIH.



IHPAKTUYHA POBOTA Nel

Tema: IIpaBoBe pery/iloBaHHSI €KOJIOTIYHOIL 0e3MeKHn

MeTta po0oTu: BuBYNTH OCHOBHI MOHATTS €KOJIOTTYHOTO MpaBa.

3aBIaHHA 10 POOOTH:

1) OmpairoBat TEOPETUYHI BIIOMOCTI;
2) BuBuuTH OCHOBHI IOHSTTS €KOJIOTTYHOTO MPaBa;
3) BinmoBicTu Ha KOHTPOJIbHI 3alTUTAHHS.

TeopeTruuHi BiTOMOCTI.

OCHOBHI OHATTS €KOJOTIYHOI0 NMPaBa.

IIpeomemom exonociuno2o npasa BUCTYNAIOTh €KOJIOT14HI MPAaBOBIIHOCUHU Y
rajgy3i BUKOPHCTaHHS NPHUPOJHUX PECYpPCiB, OXOPOHU HOBKULIA 1 3a0e3reueHHs
€KOJIOTTYHOT O€3MEeKH KUTTEAISUIBHOCTI JIOJUHU. IX OCHOBOIO € PI3HOMAaHITHI (popMu
mpaBa BJIACHOCTI, MPaBO II0J0 MNPUPOJOKOPUCTYBAHHS Ta NPaBO TPOMAJISH Ha
OesreuHe s KUTTS 1 370poB'st AOBKULIA. LI mpaBOBIHOCHHHM ICHYIOTH MIiX
OKpPEMHUMH TPOMajsiHaMHU, MDK TPOMaJIIHAMHM Ta OpraHi3alisiMU IIOJ0 HAJEXKHOCTI,
BUKOPHUCTAHHS, BIATBOPEHHS OO0'€KTIB OXOpPOHU JIOBKUUISL Ta BIIMNOBIIHOCTI
€KOJIOTTYHUM MOTpedam.

VYHacniok  NPUPOJOKOPUCTYBAHHS, MEPEPO3MOAUICHHS  PI3BHOMAHITHUX
MPUPOJHUX OO'€KTIB YW 1HIIUX MM MIOAO0 JOBKULIS BUHUKAIOTh HEMPOCTI 32 CBOIM
3MICTOM 3€MeJIbH1, BOJIHI, JIICOB1, (hayHICTUYHI Ta 1HII1 €KOJOT14H1 BIJHOCUHH. [cHY€
JIeKUIbKa PI3HOBHUIB €KOJIOTTYHUX BITHOCHH, TICHO B3a€MOIIOB'SI3aHUX MK CO0O0I0 Y
Mexax MPeAMETHOI L1TICHOCTI.

Taxk, 1o npupodopecypcrux 1 npupo00oxXopoHHUX IOHOCUH HAJIEKATH: 3eMEJIbHI,
BOJIHI, JIICOBI Ta TipHUY1 NMPABOBITHOCUHU, MPAaBOBE 3a0€3MEUECHHs] OXOPOHH (piiopH 1
(dbayHu, YUCTOTH aTMOC(EPHOTO MOBITPSI.

Memoou npasoeozo 8pe2ynt08anHs eKoI02IYHUX NPABOGIOHOCUH — 1€ TIXO/IH,
AKl CIpPSMOBAaHO Ha e(EeKTUBHE BPETYJIIOBAHHS EKOJOTTYHUX MPaBOBIJHOCHH,
3a0e3MeueHHsl peanizallii npas 1 JOTpUMaHHs 00OB'A3KIB Cy0'€eKTaMU LIUX BIAHOCUH Y
rajgy3i BUKOPHCTaHHS NPHUPOJHUX PECYpPCiB, OXOPOHU IOBKULIA 1 3a0e3IeueHHs

€KOJIOTTYHOT O€3MEeKH YMOB MPOXKUBAHHS JTI0IEH.
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Po3pi3HAIOTE adminicmpamusHo-npagosutl 1 yusiibHO-NPABOEULl METOIH.

Aominicmpamusno-npasosuii memoo 0a3yeThCsl Ha 3acajax aBTOPUTAPHOCTI
(BUXOAUTH 13 HEPIBHOCTI CTOpPIH €KOJOTIYHUX MPaBOBIIHOCHUH, TOOTO 31
CIIBBITHOIIEHHS BiaaAu Ta mimieriocTi). Lleir meron mepemdayae HAcTymHi Aii —
0036I/IbHI, CAHKYIOHYBANIbHI, NO200MNCYBAIbHI, 0OMEIHCYBANIbHI, YNEePedHCYBAIbHI,
3a60poHuU TOIIIO.

L{usinbHo-npasosuii memoo 6a3yeThbcsl Ha 3acajax PIBHOCTI CTOPIH 1 3a CBOEIO
CYTTIO € 3a0XOUyBaJIbHUM. Y IIbOMY METOJI Aii MOXYTh OYTHU anvmepHamueHumu,
DPEKOMEHOAYIUHUMU, CIUMYIIOBANbHUMU, THIYIAMUBHUMU.

06'exmu exonoeiuno2o npasa — 1e MPUPOIHI (TPUPOIHO-COITIATBHI) YMOBH 1
MPOLIECH, IPUPOJIHI PECYPCH, €KOCUCTEMH Ta KUTTEAISUIBHICTh TPOMAJISH, 110 MAIOTh
OXOPOHSITUCSA 32 IOMTOMOT0K0 HOPM €KOJIOTTYHOTO 3aKOHOAaBCTBA.

Jlo Takux 00'€KTIB HaJICKATh:

v nudepeHIliiiHi 00'eKkTH — 3eMJIsl, HaJipa, MMOBEPXHEB] Ta MiJ3€MHI BOJH, JIICH,
TBapUHHUI Ta POCIUHHUMN CBIT, aTMOC(HEpHE MOBITPS;

v IHTerpauiiiHi 00'eKTH — JOBKLLISA, KUTTS 1 3/I0POB'SI TPOMAJISIH.

v KOMIUJIEKCHI 00'€KTH — MPUPOJHI KOMIUIEKCH (00'€KTH 1 TEPUTOPIi MPUPOIHO-
3aMoBiIHOTO (POHIY); MPUPOIHO-COLIIANIbHI YMOBH 1 Iponiecu (KypopTHI, JTIKYyBaJbHO-
037I0pOBYI, pEKpealliiiHi 30HH); KOHTUHEHTAJIIbHUHN IIeb( Ta MOPChKa €KOHOMIYHA
30Ha; TEPUTOPIi, 110 3a3HATH €KOJIOTTUHOT KaTacTpodu.

IDicepena exonociunozo npasa — 1€ HOPMATUBHI aKTH, IO MICTITh €KOJIOIO-
MpaBOBI HOPMH, NpPHU3HAYEH! JUIsl BPEryJIIOBaHHS E€KOJOTTYHUX MPABOBIIHOCHH.
CykynmHICTh  JDKEped  €KOJIOTIYHOro  1paBa, sKy Ha3UBalOTb  eKOJI02IYHUM
3aKOHO0A8CcmMBOM, CKJIAJAE€TbCA 13 3aKOHIB Ta MiA3aKkOHHUX akTiB. Cepen HHUX
HaWBaXIUBIIIUMU €:

a)  3aKOHU:

3akoH Ykpainu «IIpo 0XOpoHY HABKOJHMIIHHOIO MPUPOIHOTO CEPEIOBUILNAY,
3akon Ykpainu «IIpo oxopoHy aTtmocdepHoro mnoBiTps», 3akoH Ykpainu «IIpo
MpUpPOIHO-3anoBiAHUN PoHa Ykpainu», 3akoH Ykpainu «IIpo TBapuHHUN CBITY,

3akon Ykpainu «IIpo ekonoriuny ekcnepTusy», Komekc Ykpainu «IIpo Hampay,
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3emenbHUM KoJleke Ykpainu, JlicoBuit kogexkc Ykpainu, Boanuii konekc Ykpainw,
Konekc Ykpainu npo agMiHiCTpaTUBHI PABONOPYIICHHS;

0)  nid3akonHi akmu:
. noctanoBu BepxoBHoi Paau Ykpainu, HOpMaTHUBHO-NIPAaBOB1 akTu (yKa3u Ta

posnopsixenns) [pesuaenrta Ykpainu;

. ypsA0B1 HOPMATUBHI aKTH;

. rajiy3eBl HOpMaTUBHO-IIPABOBI aKTHU:

. MpaBuiia, IHCTPYKIIi, METOIHKHU;

. pPO3MOPSAJIKEHHSI  OpPraHiB  MICIIEBOTO  CaMOBpSAyBaHHS Ta  MICHEBHUX

nepkaaMiHicTpalii (X ympasiiHb) I1040 3a0€3MeUYeHHS €KOJOTTUHOT Oe3MeKH.

Exonociune npago 00'€eqHye €KOJOro-PaBOBI HOPMH, WIO0 PETYIIOIOThH
€KOJIOT14H1 BIIHOCUHHU 3 METOI0 €()eKTUBHOIO BUKOPUCTAHHS, BIITBOPEHHS, OXOPOHU
MPUPOJIHUX PECYPCiB, 3a0€3IMEUCHHs SKOCT1 JIOBKLUIS, TapaHTYBaHHS €KOJIOT14HOT
Oe3rneku, peatizallii 3aXUCTy €KOJOTTUHHUX MPaB.

3aBaaHHs €KOJOTTYHOTrO MpaBa MoJsArae B ToMy, 100 Ha 0a31 3aKOHIB PO3BUTKY
MPUPOAHN Ta CYCHUILCTBA HOPMATHUBHO 3aKPIMUTH HAYKOBO OOIPYHTOBaHUM CTYIIHb
BILJTUBY TOCIIOAAPCHKOI M111 JIIOAMHYU Ha IPUPOAY Ta 3a0€3MeUUTH OXOPOHY JOBKULIS B
IHTepecax TENePilHbOrO Ta MaOyTHHOTO TOKOJIIHB JIFOJIEH.

Ipunyunu exonoeiunoco npasa — 1€ BUXI1JHI 3acaJy Ta 3arajbHOO0O0B'SI3KOBI
npaBuiia, M0 3a(iKCOBaH1 B PETYISITUBHUX 1 OXOPOHHUX €KOJIOIO-MPAaBOBUX HOPMaX,
Kl CHPSMOBAaHO Ha BHUKOHAHHSA 3aBJaHb €KOJOTIYHOI TMOJITUKH YKpaiHu 1
3a0€3MeUeHHs eKOJIOTTYHOro npasa. [IpMHIMIN €KOJIOTTYHOTO IpaBa CIHUPAIOThCS Ha
3arajbHO MPaBOB1 MPUHIUIIK Ta Ha €KOJIOT1YHE 3aKOHOJIaBCTBO.

Dynkyii _exonociyno2o npasa — 1€ OCHOBHI HaNpsSIMKH BIUIMBY HOPM

€KOJIOTIYHOT'O0 TIpaBa Ha TMOBEIIHKY CYO'€KTIB €KOJOTIYHUX MPaBOBIJHOCHH 1
3a0e3MeueHHsI IPABOIOPSIIKY B raly31 BUKOPUCTAHHS MIPUPOJHUX PECYPCIB, OXOPOHU
JOBKULIS, TapaHTyBaHHS  eKojoriyHoi  Oe3nmekd. BoHu  Moxyrs  Oytu
3aeanbHonpasosumu (PeryasiTUBHA, BUXOBHA, PEBEHTHUBHA, OXOPOHHA (PYHKIIT ) Ta

cneyianvHonpasosumu (€KOJIOT4Ha, TPUPOI00XOPOHHA (QYHKIIIT).



Hopmu _exonociunoeo npasa — 1€ TpaBuUia IOBEAIHKH, SIKI PETYJIOHOThH

CTaBJICHHA JIIOIICﬁ A0 OXOPOHH Ta BUKOPUCTAHHSA IIOBKiJIJIH. X HOI[iJISIIOT]': Ha:

. rajxy3eBi (0XOpoHa Ta BUKOPUCTAHHS JIICIB, BOJIM, 3€MJI1, HAJP TOILIO);

. KOMIUJIEKCHI ~ (OXOpOHa Ta  BUKOPHCTAHHS  NPUPOJHO-TEPUTOPIATIBLHUX
KOMIUJICKCIB);

. €KOJIOT130BaHi (HOPMU IHIIMX rajy3ei npaBa — aJMIHICTPATUBHOIO, KAPHOTO,

rOCIOIAPCHKOTO TOIIIO).

BinmoBimHO 10 3MICTY FOPHIWYHOTO TMPHUIUCY HOPMH CKOJIOTIYHOTO TIpaBa
MOAUISIOTh Ha:

» HOPMH-TIPUHIIAIIA — 3aKPITUIIOI0TH OCHOBHI 3aCaJlll OXOPOHH JTOBKIJLIS;

» HOPMHU-TIPIOPUTETH — BCTAHOBIIIOIOTH MPIOPUTETH IIOJ0 OXOPOHHU JOBKIIIS
(ramy3eBi, MDKTany3eBi, 3arajibHi — OXOpOHa 3JI0POB's JIIOIUHH );

» HOpPMHU-TIpaBWJIA: TIONEPEHKyBaIbHI, 3a00pOHHU, KapajibHi, J03BUIbHI,
3000B'A3yBalibH1, 320X04UyBaJIbH1 TOIIO.

Buxonsun 3 IbOro MOXHa CTBEPKYBATH, IO eKOI02iuHe npaso — 1ie CUCTeMa
MPaBOBUX HOPM 1 TPUHIIMITIB, SKUMH PETYJIIOIOTHCS Ta OXOPOHSIOTHCS CYCIUIbHI
BITHOCMHU IIOJAO OXOPOHHW HABKOJIHUIIHBOTO MPUPOJHOTO CEpeloBUINA i

palioHAJIbHOT'O BUKOPUCTAHHS MPUPOJHUX PECYPCIB.

IIpaBa i 000B'I3KH rpOMAa/siH 3 NUTAHb €KOJOTII.

Exonoeiuni _npasa epomaodsn 3axkpinneno y Korctutymii Vkpainm. VY
Konctutytii Ykpainu BKazaHo, 110 KOXKEH TPOMaJsSHUH Ma€ MpaBo Ha Oe3nedHe s
KUTTS 1 310POB's TOBKULJIS Ta HA BIJIIKOAYBAaHHS 3aBAaHOI MOPYIIEHHSM IIOTO IpaBa
mkoau. KoskHii JIFoAMHI TapaHTOBAaHO IMPaBO BUIBHOTO JOCTYIY N0 iH(opMaIlii mpo
CTaH JOBKULISL, PO SKICTh Xap4OBUX MPOAYKTIB 1 MPEIMETIB OOYTY, a TAKOXK MPaBO
Ha ii nomupeHHs. Taky iHGopMallis HIXTO HE BIIpaBl 3aCEKPEUyBaTH.

Exonoriyni mpaBa TIpoMajJsiH peaji3yloTbCsid SK CYKYIHICTh FOPUIUYHUX
MOXJIMBOCTEH 13ac001B, K1 CIIPSIMOBaH1 Ha 3aJI0BOJICHHS MOTPeO TPOMaJIsIH y Tanys3i
BUKOPHUCTAHHS MPUPOJIHUX PECYPCIB, OXOPOHU JOBKULIS 1 3a0€3MEUeHHs €KOJIOTTYHO1

Oe3MeKu.



Exonoriyni npaBa rpomMaisiH MaloTh JABa aCMEKTHU:
06'ekmugene npaeo — CYKYNHICTb NPABOBUX HOPM, WO YTBOPIOIOTh

KOMILJICKCHUM Mi)KI‘aJIy:’)CBI/Iﬁ iHCTI/ITYT €KOJIOT1YHOT'O ImpaBa,

cy0'ekmuene npaso — CYKYIHICTh MOBHOBaX€Hb (I3UYHUX OCI0 y Taimysi
€KOJIOT 1.
Exonociuni npasa epomaosn — 1e 3abe3leyeHl CUCTEMOIO IpaBa HOPUAHYHI

MOXJIMBOCTI OCOOU peanizyBaTH y nepeadadeHux 3aKOHOAABCTBOM (opMax HaJaHi
MOBHOBA)XEHHS B Taily3i ekojorii. Bonu:
v HaJeXaThb KOXHIA 0co01, TOOTO NepcoHi(hiKOBaHI;
v nependayeHi CHCTEMOIO €KOJIOTTYHOTO 3aKOHOJAaBCTBA Ta 3a0e3nedeHi
CUCTEMOIO COILIIaJIbHO-TIPABOBUX FapaHTiii;
v MOPYIIEH1 €KOJIOT1YHI TIpaBa rpOMasiH MiJIATal0Th TOHOBJICHHIO, a iX 3aXUCT
3IMCHIOETHCS B CYZIOBOMY Ta 1HIIIOMY MOPSIKY.

HOpuanuHrMu mokasHUKaMu 0e3MeYHOro JOBKULIA €:
v MpaBO Ha OJEp>KaHHSA MOBHOI 1 JOCTOBIpHOI 1H(OpMaIii Npo CTaH AOBKULIA 1
HOro BILIMB Ha 370POB'S JTIOICH;
v MPaBO HA y4acTh Y IPOBEICHHI TPOMAJICHKOI €KOJIOTTYHOT EKCIIEPTU3H.

dopmamMu  y4acTi TpPOMaJsH Yy TIPOBEACHHI TPOMAJCHKOI EKOJOTTYHOT
eKCTepTU3n MOXYTh OyTH: BUCTYNH Yy 3aco0ax MacoBoi iHdopmallii; MoJaHHS
MMCbMOBUX 3ayBa)K€Hb, IMPOIO3HUIIiH, peKOMEHalllii; podoTa y CKiIaal eKCIEepTHUX
rpyn, KOMICIH; y4acTh y BIIKPUTHUX 3acCiIaHHSIX; y4acThb y MYOJIYHUX CIyXaHHSX.
[Topsimox y4acTi rpoMajisiH y MPOBEICHH] €KOJIOTTYHOT eKCTIEPTU3U BU3HAYEHO YUHHUM
3aKOHOJJAaBCTBOM;
v MPaBo Ha y4acTh Y pO3pOOJICHHI 1 3/11HCHEHH1 3aX0/11B 11010 OXOPOHH JIOBKIIIS,
pallioHaJILHOTO 1 KOMIUJIEKCHOTO BHMKOPHCTaHHS NPUPOAHUX pecypciB. dDopmamu
MpaBa y4acTi TPOMajisiH y po3poOJIeHH] Ta 3A1MCHEHH] €KOJIOTIYHUX 3aX0J11B MOXKYTh
OyTu: mpoBeaeHHsT peepeHayMiB; po3pOOJICHHS €KOJOTIUHUX MPOTpaM; €KOJOTIUHE
BUXOBaHHS; PO3POOJICHHs TUIAHIB €KOJIOT1YHOI MISUTBHOCTI MIANPUEMCTB, YCTAHOB,

opraHizariii; JiKBiJaIfisl HaCIiKIB €KOJIOTTYHUX aBapii, kKatacTpod ToIIo;
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v MpaBO Ha 3IMCHEHHS 3arajibHOr0 1 CHEIIaJbHOTO BUKOPHUCTAHHS MPUPOTHUX
pecypcis.

O3Haku TmpaBa 3arajJibHOr0 BHUKOPUCTAHHS MPUPOJHUX PECypciB  Taki:
3arajbHOJIOCTYIHICTh; OE3MJIATHICTh; BIACYTHICTb HEOOXIAHOCTI  3aKpIIJICHHS
MPUPOAHUX PECYPCIB 32 KOHKPETHUMHU 0COOAaMM; BIICYTHICTD CIIE€L1aIbHUX J03BOJIIB.

O3HakamMu TMpaBa CHELIAIbHOIO BUKOPUCTaHHS MPUPOJHUX PECYPCIB €:
HAsIBHICTh CHEI[laJIbHOI MPaBO3/IaTHOCTI; IUIATHICTH 1 O€3IUIaTHICTH, OOOB'SI3KOBICTH
OJIepKaHHsI CIellaJbHUX J03BOJIIB; PEECTPAIlisl JO3BOIB.

lapanTtiamu  peanizanii mpaBa TpoMaJsiH Ha 3[IMCHEHHS 3arajbHOro i
CHEIaIbHOTO BUKOPUCTAHHS MPUPOAHUX PECYpPCIB € HOPMHU 3€MENBHOr0 KOJEKCY,
Bognoro xonexcy, JlicoBoro kogekcy Touio.

Exonoeiuni npasa epomaosin, wo peanizyromocsi Ha Midceay3e80My PIGHI.

. paBO Ha y4acTb B OOrOBOPEHHI MPOEKTIB 3aKOHOJABYMX aKTIB, MaTepiaiiB
I[0JI0 PO3MIIIEHHSI, CIIOPY/IKCHHS 1 BIIHOBJICHHS 00'€KTIB, 110 MOXXYTh HETaTUBHO
BIUIMBAaTH Ha CTaH JOBKULIA, Ta BHECEHHS NPOMO3ULIA A0 JAep>KaBHUX Ta

rOCTOJIapChKUX OpPraHiB, YCTAHOB Ta OpraHizallii 3 1uX MUTaHb;

. MpaBO Ha OJIEP>KaHHS €KOJOTTYHOT OCBITH;
. MpaBo Ha 00'€IHaHHS B TPOMAJIChK1 TPUPOJOOXOPOHHI OpraHi3allii;
. MpaBoO TOJAHHA JO CyAy II030BIB Ha JiepKaBHI OpraHd, MiJNPUEMCTBA,

yCTaHOBHU, OpraHizailii BciX (opM BIACHOCTI 1 Ha TPOMAJISH MPO BIIIIKOIYBAaHHS
IIKO/IM, 3aII0JIISIHOI iX 3/J0pOB'I0 Ta MallHy BHACJ1OK HETaTUBHOI'O BIUIMBY JOBKULIS.

Exonoeiuni npasa epomadsin 3a6e3neuyromucsi:

» MPOBEACHHSAM IIMPOKOMACIITAOHUX JEPKABHUX 3aX0J11B 100 MIATPUMAHHS,
BIJTHOBJICHHS 1 TIOJIIMIIEHHS CTaHy JIOBKIJIS;

» 3000B’I3aHHSIM MIHICTEPCTB, BIIOMCTB, MIANPUEMCTB, YCTAHOB Ta OpraHizaiii
3MIACHIOBATH TEXHIYHI Ta I1HII 3aXOAM JJIsi 3amoOiraHHs IIKIAJMBOMY BIUIUBY
roCrnoAapchbkoi Ta 1HIIOT JISTIHOCTI Ha TOBKLULISA, BAKOHYBATH €KOJIOT14H1 BUMOTH IIPU
IUIaHYBAaHHI, PO3MILIEHHI NPOAYKTUBHUX CHJI, CHOPYIKEHHI Ta eKCIUTyaTalii

roCToJIapChKUX 00'€KTIB;
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» Y4acTI0O TpPOMAJChKMX OO0'€HaHbL Ta TPOMAIAH Yy JISUIBHOCTI MO0
3a0€e3Me4eHHs] OXOPOHH JTIOBK LIS,

» 3A1MCHEHHSIM JEp’KaBHOIO Ta I'POMAJCBKOIO KOHTPOJIO 3a JOJEpPKAHHIM
3aKOHOJJAaBCTBA MPO OXOPOHY JOBKULIS;

» KOMIICHCAIIIEI0 B YCTAHOBJIEHOMY MOPSJKY IIKOJHU, 3aMOISHOT 3J0POB'IO 1
MaiiHy TpOMaJIsIH YHACII0K MOPYILIEHHS 3aKOHO/IaBCTBA PO OXOPOHY JTIOBKULIS;

» HEBIJBOPOTHICTIO BIAMOBIJAJIBHOCTI 3a MOPYLIEHHS 3aKOHOJABCTBA MPO
OXOPOHY JOBKIJLIS.

Dopmu 3axucmy eKoNO2IYHUX NpAe cpoMAaosH: HOPMOTBOpYA, YIPaBIIHCHKA,
CaMOBDsIIHA, PABOOXOPOHHA, TPUPOJTO0XOPOHHA, CY/I0BA.

3aeanvui 0608'a3xu epomadan, nependaveHi 3akoHoM Ykpainu «IIpo oxopony
HABKOJIMIIHBOTO TMPUPOJHOTO CEpelOBUIA»: OEperTd MNpUpOay, OXOPOHATH,
palioHaJbHO BUKOPUCTOBYBAaTHM 11 OararcTBa; 3IMCHIOBATH  JISUIBHICTH 3
J0JIep>KaHHSIM BHMOT €KOJOTIYHOI O€3MeKH, €KOJIOTIYHMX HOPMAaTHBIB Ta JIIMITIB
MPUPOAO BUKOPUCTAHHS; HE MOPYIIYBATH EKOJOTIYHI IpaBa Ta 3aKOHHI 1HTEpecu
IHIINX Cy0'€KTIB; BHOCUTH IUJIaTy 3a CIielialibHe MPUPOJOKOPUCTYBAHHS; CIIauyBaTh
mTpadu 3a €KOJNOT14HI MOPYHIECHHS.

Cneyianvni 0008'a3Kku  2pomMaosH Tepe0adyeHO CHUCTEMOI EKOJIOTIYHOTO
3aKOHOJ]aBCTBAa. BOHM BUIUIMBAIOTH 3 YMOB MpaBa BIACHOCTI Ha MPUPOJHI PECYypCH,
MPUPOJAOKOPUCTYBAHHSL Ta peaii3alii TpoMaJsHaMU €KOJIOTIYHO HeOe3neyHoi
TISUTBHOCTI.

0608'sa3ku  matiHogi: BIJUIKOJOBYBAaTH 30MTKM BHACHIJIOK 3a0pyIHEHHS
JOBKUUISL Ta TOHAIIMITHE BHUKOPUCTAHHA TMPUPOJHUX PECYPCiB; €PEKTUBHO
BUKOPUCTOBYBAaTU NPHUPOAHI peCypcH; 3JIMCHIOBATH KOMIUJIEKCHI 3aX0qu i 1X
BIJTHOBJICHHS; BXKMBATU 3aXO0JIU JJISI MMONEPEIXKEHHSI HEraTUBHOTO BIUIMBY AISUIBHOCTI
Ha CTaH JIOBKULIS (3a0pyIHEHHS, 3aCMIYEHHS TOIIIO).

0b606'3xu HemalinoGi: ONEPKYBaTU J03BOJU HA 3AIMCHEHHS IISUIBHOCTI, sIKa
MO>K€ HEraTHMBHO BIUIMBAaTH HA CTaH JOBKULIS; MepelaBaTh €KOJIOrIYHO HeOe3MeyHi
00'€eKTH Ha EKOJIOT1YHY €KCIEepPTU3Y; HaJaBaTh OpraHaM €KOJOT1YHOTO KOHTPOJIIO

BIIOMOCTI TMpPO XapaKTep €KOJOrYHO HeOe3NneyHol isIbHOCTI; KOHTPOJIIOBATU
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BUKOPUCTaHHSI MPUPOJHUX PECypciB, OOCATM BHUKUIIB Ta CKUIIB Yy JOBKULIS;
y3rOJKYBaTH CBOIO JIISUIBHICTH 3 IHIIUMHU CY0'€KTaMu, SIKIIIO BOHA MOKE 3aIIKOJIUTU
3I0POB'I0 JIIOJICH 1 MPUPOJHUM pecypcamM; OBOJIOMIBATH €KOJIOTIYHUMU 3HAHHSIMH 1
MPaKTUYHUMU HaBUYKaMM IS IX pealli3allii; BUKOHYBAaTH PO3MOPSKEHHS OpraHiB

€KOJIOTTYHOT'O KOHTPOJIXO TOLIO.

KoHTpoJibHI 3aniMTaHHSA:
1. JlaiiTe MOHSTTS €KOJOTIYHOTO TMpaBa.
2. SIki BU 3Ha€TE OCHOBHI MPUHIUITK €KOJIOTTYHOTO MpaBa?
3. Hlo Ha3uBalOTh METOJAaMU TPABOBOIO BPETYIIOBAHHS EKOJOTTYHUX
npaBoBITHOCHH. OXapakTepu3ynTe ix.
4. ki iICHYIOTb 00'€KTH €KOJIOTTYHOTO MpaBa?
5. SIxi ¢yHKLIT €KOJIOT1YHOrO MpaBa’?
4. Ha3BiTh eKoJIOT1YHI TpaBa TpoMmaasH YKpaiHu. SIKUMU € TapaHTii ix
3aiiicHeHH?

5. Exonoriuni 000B'SI3KM TpOMaIsiH.
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IHPAKTUYHA POBOTA Ne 2

Tema: OcHOBHI NOKa3HUKHM (KpHUTEPii) iIHKEHEPHOI eKO0JIOTil

Meta po6oru: O3HailOMHTHCS 3 OCHOBHHUMHU IOKAa3HUKaMHU (KPUTEPISIMU)

TH)XEHEPHO1 €KOJIOT1i

3aBIaHHA 10 POOOTH:

1) OmpairoBat TEOPETUYHI BIOMOCTI;
2) Po3p’s13aTu 3a/1auy BIAMOBIAHO JO BapiaHTy;
3) BinmoBicTu Ha KOHTPOJIbHI 3alTUTaHHS.

TeopeTuuHi BiTOMOCTI.

Cucrema eKoJIOTiYHOT0 MOHITOPUHTY

o cucmemu exonociyuno2o MoHimopuney BXOJIATh Takl PyHKIIOHAIbH1 OJIOKU:
. iH(pOopMalliitHO-BUMIpIOBaJbHA TiJCUCTEMa HAa 0a3l aBTOMAaTH30BaHUX IIOCTIB
€KOJIOTTYHOT'0 KOHTPOJIIO;

. MEpPeCcyBHI TMOCTH EKOJOTTYHOTO KOHTPONIO (ME€pecyBHI aBTOMOOUIbHI
naboparopii, MOPTaTUBHI MPUTIATH KOHTPOJIIO TOIIO);

. nigcuctemMa iHpopMaIifHUX 3B'A3KIB MK IOCTAMU €KOJIOTTYHOTO KOHTPOJIIO;

. reoin(opmaliiia miacucTemMa, A0 CKIaay KO BXOASATh rpadiyHi 1 TeMaTH4H1
0a3u JaHUX €KOJIOTTYHOT CIPSIMOBAHOCTI;

. MiZCUCTEMA MOJIEIIOBAHHS, BITHOBJICHHS 1 MPOTHO3YBAaHHS MOJIIB €KOJOTTYHUX
napameTpiB JTOBKLLIS;

. nigcuctemMa iHGOpMaIifHOT MIATPUMKH YXBaJ€HHS YIPABIIHCHKUX PILIEHb.

OpranizaiiiiHo 10 cucmemu eKoa02iYHO20 MOHIMOpuHZy HaleKaTh TEPBUHHI
MOCTH €KOJIOTTYHOT'O KOHTPOJIIO 1 LIEHTPAIbHUMN NIOCT CUCTEMH.

[locT eKoJIOriYHOro KOHTPOJIIO Tependavae cralioHapHe BCTAaHOBJICHHS
JaTYUKIB KOHTPOJIO IMapaMeTpiB JOBKULISA: TEMIEpPaTypH, BOJOTOCTI, HAMPAMKY 1
IBUAKOCTI BITPY, PIBHIB pajdiallifHOrO BUIPOMIHIOBAHHS, PIBHIB 3a0pyAHEHOCTI
(30Kpema ra3zoaHasnizaTopiB JJIs BU3HAUYCHHS KOHUEHTpAIlil OKUCY BYTJICIIO, JIOKCUAY
a30Ty Ta iH.).

OCHOBHUM €J€MEHTOM aBTOMAaTHU30BaHOI'0 MOCTA eKONI02IUHO20 MOHIMOPUHE)Y €

KOHTpOJEp (MIKpOIPOLIECOPHUM OJIOK), SIKUM peanizye HacTyIHI 0a30B1 QYyHKIIII:
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O OIINTYBAHHA IIaT‘{I/IKiB IIOCTa €KOJIOTTYHOTO KOHTPOJIXO 3 TICBHUM YaCOBUM

1HTEpBaJIOM MK MOMEHTaMHU BUMIPIOBAaHHSIMU;

= 3aHeceHHs 1H(opMalii 3 JaTYUKIB KOHTPOJIO y MaM'aThb MIKPOIPOIIECOPHOTO
070Ka;
= 30epiranHs y nam'ati oTpuMaHoi iHdopmallii npo napameTpu TOBKULIS y pasi

MPUNUHEHH1 €JeKTPOKUBIICHHS;

D nepeaaBaHHs iHGopMallli Ha IEPCOHATBLHUNA KOMIT'IOTED;

D nepecusanHs 1HGopMallii 3a JOMOMOTOI MOJEMHOTO 3B'A3KY 30BHINIHIM
KOpHUCTyBauaM Mepexero Internet.

VY pasi cTanioHapHOrO BCTAHOBJIEHHS aBTOMATU30BAaHUX TOCTIB €KOJOTTYHOTO
KOHTPOJIIO OTpUMaHy 1HQOpMalil0 NpO CTaH JOBKUUISI MOKHAa HAKJIACTH Ha
KapTorpadiyHy OCHOBY.

[IpoGnema iHdopmaliiHOrO 3a0e3MeUYeHHsT OCOOJMBO  aKTyaldbHa  JUIS
BUKOHAHHS KOMIUIEKCHUX €KOJIOTTYHMX 3aBAaHb. [lim dac BHOpoBamKEeHHS
KOMNJIEKCHO20 €eKOJI02IUH020 MOHImMOpuHey HEOOXITHO CHUpATHUCS Ha y3arajbHEHI
XapaKTePUCTUKU CTaHy JOBKULISA, BiATaK 00'€MU HaBITh HOMIHAJIBHO JOCTATHBOT
iHpopmartlii OyAyTh JOCUTh BEJIMKUMHU. Y IHIIOMY pa3i HaJeXHO OOIPYHTYBaTH
BHUCHOBKH 1 PIILICHHS HE BJIaCThCS.

3a yMOB OTpUMaHHS BEJIMKOTO MACHBY B3a€MOIIOB'S3aHOI PI3HOMAHITHOT
€KOJIOTIYHOI 1H(poOpMallii AJii BUKOHAHHS 3aBIaHb €KOJI02IYHO20 MOHIMOPUHRY
HEOOXITHO BHKOPHUCTOBYBATH CHUCTEMHUW aHami3, SKUM [03BOJISIE TMPUB'S3aTH A0
reorpad@iuHOi KapTU peErioHy OaraTOACHEKTHHM (YHKIIIOHAJIBHUN CTaH TOBKIJUIS.
Takuit aHanmiz MOXJIUBUM Ha 0a3l agmomamu3z08aHux 2eoiH@OpMAyilHUX cucmem,
MpU3HAYEHUX JJ1s1 OOPOOJISHHS MPOCTOPOBO-YACOBUX MapaMeTPiB JOBKLIIS.

[lepeBaroo asmomamuzoganux 2eoingopmayiiunux cucmem € Te, MO Yy HUX
peani3oBaHO MOKJIUBICTh 3ICTaBJIeHHA TrpadiyHUX (MPOCTOPOBUX) 1 TAOIUUYHUX
(aTpuOyTUBHUX) JaHMX JJIs BUKOPUCTAHHS iX Yy MPaKTUIl KapTorpadiuHUX 3amuUTIB

CIIO’KMBAYIB 1 3aMPOBAKEHHS €IMHOTO 1H(HOPMAIIIIfHOTO POCTOPY PETiOHY.
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OcHOBHI MOKa3HUKHU (KpHUTEPii) IHAKEHEPHOI eKOJIOTiI.

Indopmanito mpo cTaH TOBKULIS MOXKHA OTPUMATH Y BUIJIANI MEPENiKy
BIIMOBITHUX MOKA3HUKIB, 10 JO3BOJISIIOTH OI[IHUTH OKpeMi CKIaAHUKH JOBKULI. 111
MOKA3HUKW MOTPIOHO MOPIBHATH 3 KPUTEPISIMU (TPAHUYHO JOMYCTUMH BEJIMUYUHAMM )
TOBKULIISA, SIK1 XapaKTEPU3YIOTh TaKUM MOr0 3a0BUILHUM CTaH, BUXIJ 32 MEX1 SIKOTO
MOK€ 3ryOHO TO3HAYMTHCS Ha 3J0pOBT JIOAEH YW NPU3BECTU JI0 HE3BOPOTHOIO
MOTIPILICHHS CTAaHY JOBKILIA.

Jlo moxcuxonoeiunux kpumepiié CTaHy JOBKULIS HAJICKATh:

a) TJISL TIOBITPS :

I'’1Kp3 — rpaHn4yHO JOMycTHMa KOHUEHTpAIis PEYOBHHHU y MOBITP1 poOoUOi
30HH, me/m>. 19 KOHIEHTpallis Npu 1101000Bik (OKpIM BHXIZHHX IHIB) poOOTI y
Mexax 8 200 UH 1HILIOT TPUBAJIOCTI, ajie He OUIblI 41 200 HA TUKIEHB, IPOTATOM YChOT'O
TPYJOBOIO CTa)Xy HE TOBHHHA CHPUYMHUTU TMOTIPIIEHHS 370pOB'S, SKE MOXKHA
BU3HAYUTH CYYACHUMU METOJIaMU JOCTIKCHHsI, MpalliBHUKA Ta HOTr0 HAaIAJKIB.
Po60o4oto 30HOI0 BBaXKalOTh MPOCTIP BUCOTOI A0 2 M HajJ pIBHEM MIJIOTH YU
MalJjaHYMKa, Ha SKOMY pO3TallOBaHe MICI€ MOCTIMHOIO YM THMYacOBOIO
nepeOyBaHHS MpaIliBHUKA;

I'’IKmp. — TpaHUYHO JOMYCTHMa MaKCUMajlbHa pa3oBa KOHIIEHTpAILlis
PEYOBUHM y MOBITPI HACEIEHUX MYHKTIB, me/m>. 1l KOHLEHTpAllis i Yac JuXaHHs
npotsiroM 20 x6 HE TMOBMHHA CHPUYMHUTH PEPIEKTOPHUX peakiid B OpraHizMi
JOJIUHUY;

I'’IKc . — rpaHu4HO JOMycTUMa CepeaHbo000Ba KOHILIEHTpAllisl TOKCUYHOT
PEYOBHMHH Y MOBITPi HACEICHUX YHKTIB, me/m>. 11 KOHIIEHTpaIlis He TIOBMHHA MIPAMO
YM OIMOCEPE/IKOBAHO LIKIJJIMBO BIUIMBATH Ha JIIOJAMHY 33 HEOOMEXEHOI TPUBAaJIOCTI
TUXaHHS.

0) TJIsL BOJIM:

I'’1Kp, — rpaHu4HO JOMyCTUMa KOHILEHTpAIlii PEUYOBMHU y BOJII BOJOUM
roCroAapyo-MUTHOTO 1 KYyJbTYpPHO-IOOYTOBOIO BOJAOBUKOpHUCTAaHHS, Mme/1. L4

KOHI_IeHTpaI_IiH HC IMOBUHHA IIPAMO Y1 OITOCCPCAKOBAHO BIINIMBATH Ha 3I[0pOB'$I JIOAVMHU
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MPOTATOM BChOTO 11 JKUTTS, a TAKOK HA 3/I0POB'St HACTYMHHUX TMOKOJIIHb, 1 HE OBUHHA
MOTIPIIYBATH TrI€HIYH] YMOBU BOJOKOPUCTYBAHHS;

I'’1Kpp., — TIpaHWYHO JONYCTHUMA KOHUEHTpAIllsl PEYOBUHU Y BOAL
prOOrocnogapcbKux BOAOKM, M2/l

B) IHTErpaJIbHI MMOKA3ZHUKH JUJIS BOJIU:

BIIK — Gionoriyna norpeda B KucHi, me O/ Boau. 1le Taka KUIbKICTh KUCHIO,
K4 BUKOPHUCTOBYETHCS 3a YMOB OI10XIMIYHUX TIPOIECIB OKHMCIICHHS OpraHIdYHUX
PEYOBHH (32 BUHATKOM IMpolieciB HiTpu@ikalii) MpoTAroM BU3HAYEHOI TPUBAJIOCTI
iHKyOamii mpodbu — 2, 5, 20 yu 120 nm16. (BIIKy — mpotsrom 20 ni6; BIIKs —
poTsiroM 5 1i0);

XIIK — ximiyHa nmotpeda B KUCHI, BU3HAYEHA 01XpOMaTHUM METOAOM, me O/
6oou. lle Taka KUIBKICTh KHCHIO, SKa BIAIIOBIJA€ KUIBKOCTI OKHCIIOBada, SKHI
HEOOXIIHUHM JJIsI OKUCJICHHS BCiX BIIHOBIIOBadiB, IO MepeOyBalOTh y BOIL. 3a
BimHomeHHsM BIIKp/XIIK BuzHauaroTh €QEeKTUBHICTh O10XIMIYHOTO OKHUCIICHHS
PEYOBUH.

T) y IPYHTI:

I'1Krp (A3K) — rpanuuno momyctuMa KOHIEHTpalis (03BOJIEHA 3aIUIIKOBA
KUIbKICTh) PEYOBUHU y MPOIYKTAX XapuyBaHHs, Me/Ke.

Sxuo Benmumny ['ZIK y OOBKULII HE BCTaHOBJIEHO, TO [l€ TUMYacOBUH
ririeniyunuid  HopMatuB TJIK (OBPB) — TumuacoBa nomycThMa KOHLIEHTpalis
(opieHTOBHO O€3MEYHMI piBEeHb BIUIMBY) pEYOBUHHM. THUMYacoBUII HOPMATHUB
BCTAHOBJIIOIOTH Ha TIEBHUHN TEpMiH (2—3 pOKH).

Byap-siki peyoBMHU MOXXYThb CTBOPIOBATH HEraTHMBHUI BIUIMB Ha OPraHi3M.
Hamnpukmnan, icaye edext miacymMmoBYBaHHs J1i 1Jis JIOKCUY a30Ty 1 (popMainberiny,
(deHoy, aleToHy, €TaHOJy 1 BEJIUKOI IPYINU OPraHIYHUX PEYOBHH. J[JIT TOKCUYHHMX
pedoBUH Oe3neuHy KoHueHTpalito BusHavae criBBigHomenHs C/I'AK < 1, ne C —
(aKkTHUYHA KOHLIEHTpAal[is PEYOBUHH Y JOBKIJLII.

Hexait y moBiTpi koHuentpaiist penony Co = 0,345 Mr/m, aneTony Can
= 0,009 mr/n, a I' 1Ko = 0,35 mr/m, 1Ky, = 0,01 mr/n. Takum 4uHOM, KOHIIEHTpAIlis

KOJ>KHOI 3 OUX pEYOBHUH MCHIIIA I'PAHUYHO I[OHYCTI/IMO.I.:
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Ane 111 pe4OBMHHM PAa30M HEraTMBHO BIUIMBAIOTH HA OpPraHI3M JIOJUHU (Mae
Miclie epeKT MiJICYMOBYBAaHHS), TOMY 3araJlbHUil piBeHb 3a0pyAHEHHS (PEHOJIOM 1

AlICTOHOM IICPCBUITYE I'PAHUYIHO JIOHYCTPIMHﬁ, aJKe
Cq C,
_|_
IAK, TAK;

=0986+09=1886>1

JJist HelonyIIeHHs UIKIUIMBOTO BIUIMBY HAa OPTraHi3M JIIOJAMHUA CyMa BiTHOIIECHb
(GakTUYHOT Ta TPAaHUYHO JAOMYCTUMOI KOHLIEHTpalii HEe NOBUHHA IEpPEBUIIYBATU
OJIMHHUII.

1106 moBHiIIE OIIHUTH CTaH JOBKULIS, BUKOPUCTOBYIOTh TaKUW KPUTEPIi SK
I'’IEH — rpaHu4yHO 10MyCTHUME €KOJIOT1YHE HABAaHTAXKEHHS:

a) TJIsL BOJIM:

I'’IC — rpanuyHO A03BOJICHUM CKUJ, T/C;

0) I OOBITPS:

I'’IB — rpann4yHO 103BOJICHUH BUXI, T/C.

[{i BeqMYMHU XapaKTEepU3YIOTh HAaBAaHTAXEHHs, SIKe 3a3HA€ JIOBKULISA BiA Ail
MIIIPUEMCTBA 32 OJIMHMINIO Yacy, 1 MMOBUHHI OOOB'SI3KOBO BXOJUTH B €KOJOTTUYHUM
nacnopt (UM 1HIKNA MOAIOHUA TOKYMEHT) MANPUEMCTBA.

Po3paxyHoK BiAIOBIIHOCTI NOBITPSI CAHITADHMM HOPMAaM

a) Buznauenus 8ionogionocmi nosimps canimapHum HOpmam

BinnoBinHICTh TOBITPS CaHITApHUM HOPMAaM BHU3HAYaIOTh 3a HACTYIHHUMHU
dbopmynamu:

- I TIOBITPsI HACEJICHUX MyHKTIB:

C +cP
Tk K <1
C.J.

- IS IOBITPS KYypOPTiB, CAaHATOP1iB, OYIMHKIB BIIMOYUHKY:

Ci+cf

<
FAK .. 0.8

..

- U715 IOBITps poO0YOi 30HU:
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C +cP -
FAK s

ne C; — KOHIEeHTpais i-ro 3abpyaHIoBada, Mr/m>;

¢ S 3.
C;" — dbonoBa KOHLIEHTpALlid 1-TO 3a0pyaHIOBAYa, MI/M;

['IK ., — cepennbo1000Ba rpaHUYHO JOMYCTHMAa KOHIIEHTpAllil PEUOBUHH B

c.g.
. . . 3 .
MOBITP1 HACEJICHUX MYHKTIB, MI/M” (Tab. 1);

['IK ,; — TpaHUYHO AOMYyCTUMAa KOHUEHTpallisi peYOBMHU B MOBITP1 poOOYOi

p-3.
30HM, MI/M> (Tab. 1)

JlaH1 cIiBB1THOIIICHHS TOBUHH1 BUKOHYBATHCS JIJI1 KOKHOTO 3a0pyIHIOBAYa, 110
MICTUTBCSI B TIOBITpi. SIKIIO pEYOBMHU MalOTh OJIHO HANpaBJICHUN XapakTep, TO
dbopmynu MalOTh HACTYITHUN BUTJISI

o+ CP
—— <
£ TAKe
o+ CP
£ TAKe

n

<038

c,+CP
'K =
=1 p.3.
7ie N — KUIbKICTh PEYOBHUH, 110 BOJIOJIFOTH OJHO HAIIPABJICHOO JTI€I0

Tadoauns 1. 'paHu4YHO JONMYCTHMA KOHLIEHTPALis pe40BUH

'K, mr/m?
PeuoBuna HaceneHux myHKTIB, .
Po6o40i 30HM
cepeaHb01000Ba

Oxkcup azoty (NO») 0,04 0,1

Oxkcup cipku (SO») 0,05 2
Oxkcup Byraeno (CO) 3 20
[Tun 0,15 4

0) Buznauenns knacy nebesneku 3a0pyoH08aua:

Knac nebGesneku 3abpyaHioBauya BU3HadaeThes y BiamoBigHocTi 3 ['OCT
12.1.007-90 CCBT «llkigmuBi peuoBuHu. Kiacudikaiis Ta 3arajibHl BHMOTH
Oe3nekn» 3a BEIMYMHOI TPAHUYHO JOIYCTHUMOI KOHIICHTpaIlil Ii€i pedyoBHHHU B

noBITP1 po60y0i 30HU (TabI. 2).
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Tadauns 2. Knacu He0e3neku pe40BUH

Kinacu HebOesneku T JK,.5, Mr/m°
1 — Haa3BHUyaiiHoO HeOE3meyH1 <0,1
2 — BUCOKOHEO€E3MeyHI 0,1...1,0
3 — nomipHO Hebe3MmeyHi1 1,1...10
4 — majioHeOe3neyHl >10

3agaua

B armochepromy nositpi Mictuthess A mr/m® — SO, (okeun cipku), B mr/m® —
NO; (oxcun azory), B mr/M® — CO (okcua Byrnemio), I' mr/m® — mmny. Birpom 3
TEPUTOPIi IPOMHUCIOBOTO 00’ €KTa, IKUI OJIM3bKO PO3TAIIOBAHUN JOJATKOBO 3aHECEHO
J mr/m® — many i E mr/m® — SO,. Busnauutu kiacu HeGeslneku 3a6pyaHIOBaviB
atMoc@epu. OLIHUTU BIAMOBIIHICTh MOBITPS CAHITAPHUM HOPMAM.

BuxigHi gani ans po3paxyHKy HaBeJeH1 B Tabuuili 3

Taoauus 3. BuxiaHi 1aHi 151 po3paxyHKy

Ne Tun doHoBa KOHIEHTPalisi, MI/M° Bueceno, mr/m*
n/m | moBiTps A,SO; | B,NO; | B,CO |TI',muay | Jl, nuan | E, SO,
1 | Hacenenuit 0,04 0,05 2 0,1 0,002 0,003

MYHKT
2 -«- 0,05 0,03 3 0,2 0,003 -
3 -- 0,06 0,03 1,5 0,1 - 0,002
4 -«- 0,03 0,05 2 0,1 - -
5 -«- 0,06 0,02 1 0,2 0,003 0,003
6 -«- 0,04 0,04 3 0,2 0,005 0,004
7 -- 0,05 0,04 2 0,3 0,004 -
8 | BynuHok 0,03 0,04 1 0,5 0,001 0,002
BIIMIOYHUHKY
9 -«- 0,04 0,02 2 0,1 0,002 -
10 -«- 0,05 0,03 1 0,05 - 0,002
11 -«- 0,02 0,04 1 0,05 - -
12 -«- 0,05 0,01 0,5 0,1 0,002 0,002
13 -«- 0,03 0,03 2 0,1 0,003 0,004
14 Po6Goua 0,08 1,8 5 2 - -
30Ha
15 -«- 0,10 2 10 5 0,05
16 - 0,2 3 15 4 -
17 -«- 0,15 1 20 3 - 0,05
18 -«- 0,2 1,8 10 5 0,5 0,08
19 - 0,08 2 4 4 - -
20 -«- 0,1 2,2 8 5 0,5 0,05
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KoHTpoJibHI 3aIMTaHHSA:
1. SIki 6510KM BIAHOCSTH IO CUCTEMH €KOJIOTTYHOTO MOHITOPUHTY ?

2. H_[O € OCHOBHHMM €JIEMEHTOM aBTOMAaTHM30BAaHOT'O II0CTA EKOJOTIYHOI'0

MOHITOPHUHTY, K1 iioro 0a30B1 QyHKIIIi?

3. [lo HaJIE)KUTh JO TOKCUKOJOTTYHUX KPUTEPIiB CTaAHY JOBKULIS (15 OBITPS,

BOJM Ta IPYHTY) ?
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IHPAKTUYHA POBOTA Ne 3

Tema: MeToau moJIiniueHHs SIKOCTi BOIH

Meta podoTH: BUBYNTH OCHOBHI METOIU HOJIMNIIEHHS IKOCT1 BOAU

3aBIaHHA 10 POOOTH:

1) OmpairoBat TEOPETUYHI BIOMOCTI;
2) BignoBicTy Ha KOHTPOJIbHI 3alMTaHHS.

TeopeTuuHi BiTOMOCTI.

BianoBiganpHICTh MIOAO0 YMOB BHUKOPHUCTAHHS BOJAM Ta NPHUAATHICTH O
BUKOPHUCTaHHSI BOJOMEPEkKI LEHTPANTI30BAHOTO T'OCMOAAPCHKO-MMUTHOTO BOJOKAHATY
MOKJIaJIeHO Ha KEpiBHUKA MIANPUEMCTBA BOJAONOCTAaYaHHS. 3TiTHO 3 YUHHUMH
HOpPMaMH SIKOCTI BOJAM CaMe€ KEpIBHUK BOJIOKaHANy 3a0e3neuye jgabopaTOpHUN
KOHTPOJb BOAM W00 3a0e3neueHHs ii (I3UYHHUX, XIMIYHUX Ta OI0JIOTTYHHUX
napameTpiB.

[Ipore, 1i nabopaTopHi JOCHIKEHHS 1al0Th MEBHE YSBJICHHS JIUIIE MPO B3ATY
npo0y BOAM, NapaMmeTpu sIKOi 3 4YacoM Yy JIKepesl BOJONOCTAYaHHS MOXKYTh
3MIHIOBAaTUCS 3aJI€KHO Bl YMOB Ta 00CTaBUH 3a0pyAHEHHS BOAM B MPHIIETIIOMY 0
Horo tepuropii moBkuLT. Tomy mopsia 13 1a0OpaTOPHUMHU IOCTIKEHHSIMH SIKOCTI
BOAM MOTPIOHO JOAATKOBO 3alpOBaJUTU CaHiTapHO-TomorpadiyHi 0O0CTEKEHHS
BOJTHOTO JIPKepesia, OIIHIOBATH CaHITApPHUM CTaH SIK CaMOi BOJOWMHM, TakK 1 MICIIEBOCTI
HABKOJIO BOJ103200DY.

Take pgomarkoBe OOCTEKEHHsS JO3BOJISIE JI3HATHCS TPO 1HTCHCHUBHICTH
3a0pyAHIOBaHHS BOJM, 3BIIKM 1 SKAM IUISIXOM HAAXOIATh y BOJAY TI YW IHIII
3abpyaHtoBaui. be3mocepenHbo Ha Miclil 3a0MpaHHS BOJAM BHU3HAYAIOTh 11 (PI3UUYHI
MOKa3HUKU: TEMIIEpaTypy, KoJlip, 3amax, cMak, Ipo30piCTh Ta 1H.

[Ticns uporo BimOMparoTh NIpoOH Il 1aO0PaTOPHUX TOCTIIKEHb.

VY nmaGopaTopHUX yMOBax CMOYATKy AOCIIIKYIOTh (hi3uyri eracmusocmi 800u,
MIC/sl MOPIBHSAHHSA SKMX 3 HOPMaTUBAaMHU MOXKHA 3'ICyBaTH € (UM BIJCYTH1) y HIH
JTOMIILIKH 3BaKEHUX PEYOBUH TOIIO.

06 3'scyBaTu NpUpoay 1 MOXOMKEHHS BUSIBICHOTO Opyly, HOTPIOHO MPOBECTU

MOJAIIBII XIMIYHI OOCIONCEHHAL.
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3a TNOKa3HHMKaMH, SKI XapakTEepU3yIOTb OpraHiuHuii Opyn (peakiis BoAM,
OKHUCHICTb, BMICT aJIbOYMIHOIHOTO aMiaky, COJIed HITPUTIB, HITPATIB, XJIOPUJIIB Ta
1H.), MO’KHA BU3HAYUTH MOT0 MpUpOAY (OpraHIuHUIA YU MiHEPAJTbHUM) Ta MOXOKEHHS
(pocMHHE YU TBapUHHE).

OcTaToOYyHO BUPINIYIOTH MUTAHHS NP0 O10JOTIYHUN CTAH BOAM MICJISI MPOBEACHHS
baxmepionociunux 0ocniodcens (Ha KOJI-TUTP, HA KOJi- 1HAEKC, HA MIKPOOHE YHCIIO).

VY pa3i BHUHHMKHEHHS CYMHIBIB WIOJO0 MOXJIMBOIO TMepeOyBaHHS y BOJI
PaIIOHYKIIAIB @00 COJIEH BaXKKUX METaJIiB TPOBOISITH I0JATKOB1 aHAJI3M HAa BMICT ITUX
PEYOBUH.

OnepxaHi  pe3yJlbTaTH CaHITapHO-TONMOrpadiyHOro OOCTEKEHHS BOJHOTO
JoKepena 1 1abopaTopHi AaHi npo (i3uyHi, XIMI4HI Ta 010JI0T1YHI BIACTUBOCTI BOJH
nopiBHIOIOTH 13 mokazHukamu ['OCT 2874-82 «IlutHa Bogay». IloTiM Ha OCHOBI TaKOT'O
MOPIBHSHHS POOJIATH BHCHOBKM MPO MOXJIMBICTh BUKOPUCTaHHS BOJIM YU MIPO
HEOOXITHICTH ii MonepeHbOro0 OOPOOIISIHHS, OUMILIAHHS Ta 3HE3aPaAKEHHS.

3rifHO 3 TpaBWIaMH TIPU BHUKOPHUCTaHHI MiA3€MHOI BOJU JaOOpaTOpPHO-
BUPOOHUYUI KOHTPOJIb ii IKOCT1 IPOTATOM IEPIIOT0 POKY BUKOPUCTAHHS 311 CHIOIOTh
HE Dpialie dYOoTHUPhOX pa3iB (3a ce30HAMHM) Ha PiK, a MOTIM — OJMH pa3 y
HaWHECTIPUATIMBIIINYI NEepioJl poKy. SAKIIO0 BUKOPUCTOBYIOTh MOBEPXHEBY BOAY, TO ii
AKICTh HEOOX1HO BU3HAYATH IIIOMICALIS.

Sxumo y Boai mepeOyBae 6arato po3UyMHEHUX XIMIYHUX PEUYOBHUH 1 Tas3iB, TO
MOTIPIIYIOThCS 11 OpPraHOJENTHYHI BIACTUBOCTI (CMak, 3amax Ta iH.). 3a yMOB
BUKOPUCTAaHHS BOJAM HA MOTPEOM  CUIBCHKOTOCHOJAPCHKOIO  BUPOOHHUIITBA
3aCTOCOBYIOTh P13H1 METOIM MOJIMIICHHS SKOCT1 BOJIH.

Ilom'skwenna 6oo0u AOCATAIOTh 3HIKEHHSIM KOHIIGHTpAllli cojied KajlbIllo Ta
MAarHito, pO34MHEHUX Yy Hil, 10 OJep>KaHHA KOHIUIIN, TPUIATHUX JJIs TOCTIOAaPChKO-
MUTHOTO BUKOpUCTaHHA. Lle MOoXHa 3M1MCHUTH TEPMIYHUM METOJIOM (KUI'ATIHHIM),
gyepes 10 KapOOHAaTHI COJIl BUNAJAI0Th B 0cajl, a00 peareHTHUM (XIMIYHUM) METOJ0M
— 10HM KaJIbLIII0 ¥ MAarHiio, pearyroud 3 peareHTamu, MepexoasTh y HEPO3UMHHI

CIIOJIYKH 1 TAKOXK BUIIAJAKOTh B OCal.
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HalyBae nmommupeHHs i memoo ionHo2o 0OMiHy, KOJIH MiJl Yac MPOIMYCKaHHS BOJIU
yepe3 10HITHI QUIBTPH 11 COJI1 NePeXoasiTh Y PyXJIUB1 10HU ¥ TUPYHIIYIOTH JI0 10HITY, a
BiJl OCTAaHHBOTO y BoaY. T0OTO BiOyBaeThCs B3a€EMHHI OOMIH 10HAMH, 4epe3 10 iX
KOHIEHTpAIlis iX Y BOA1 3HUKYETHCS.

JJist MOM'SIKILIEHHST BOJU 3 BUCOKOIO KapOOHATHOIO TBEPAICTIO AOJAI0Th ralieHe
BaITHO, a 32 BUCOKOI CTaJIOi TBEPIOCTI — COJI0BO-BAHSHUN PO3YHH.

Karionnuit 0OMiH 3[11HCHIOETHCS Yepe3 3epHUCTI PuIbTPH (CyIb(O - Byriyuis), ki
MOTJIMHAIOTH 13 BOJY KaTIOHW KaJbIliF0 Ta MarHiio 1 BiIJJal0Th CBO1 KaTIOHU HATPIIO i
BoAHIO. L1 pinbTpu yepes neBHUIA yac poOOTH MOTPEOYIOTH BIAHOBIIECHHS, 1110 MOJISTa€E
y npomnyckaHH1 uepe3 HuX 1,5-2% po3uuHy cipyaHOi KUCIOTH a00 KyXOHHOT COJII.

Onpichenns — 1€ 3HWKEHHSI KOHIIGHTpallli BCIX COJIEH, PO3YMHEHUX Y BO/IL.
3aCTOCOBYIOTh  mepmiuni  (BUTIADOBYBAaHHS, BHUMOPOXKYBaHHS), XiMiuHi Ta
erekmpoximiyni ~ Metonud. HaOyBaroTh  NpPakTUYHOrO  MOLIMPEHHS  COHSYHI
OTPICHIOBAYl, SIKI MAalOTh BUIJISJ YBITHYTHX A3€pKaj. iX MPOAYKTHUBHICTh CTAHOBUTH
Binx 9 nmo 18 1 Bomum 3a mo00y 3 1m? MoBepxHi. Mo)kHa ONpPICHUTH BOAY 1
BUMOPOXKYBaHHSM ii y criemiaibhux OyHTax. [lomapoBe BUMOPOKYBaHHS MIPOBOJSATH
Y3UMKY I[IJISAXOM  po30pu3KyBaHHS a00 HaJdMBaHHA BOJM HAIUIUBOM  Ha
3a0eTOHOBaHOMY Maiinanuuky. HaBecHi 13 MIiIBUIIEHHSIM TeMIlepaTypu 13 TOBIII
JBOJly CIIOYATKY BIAXOAUTH KOHIEHTPOBAHUMN PO3CLI, a ONMPICHEHUH J1/1 3aTUIIAETHCS
y BUTJIsI1 OYHTA.

Jlecazayia — 11e BUIaICHHs 13 BOJIM HENIpUTaMaHHUX i ra3iB. JlocararTs bOro
GbBUYHUMH, XIMIYHUMH 1 OIOXIMIYHMMH METOJaMH. BHACIiIOK 3HWKEHHS
napiiaJbHOrO0 TUCKY Ta3M BIAXOASATh 13 BOJM, SKIIO BOHA PO3OPU3KYETHCA Y
CHEellaIbHOMY TIe€pMETU30BAHOMY TMPUMIIIECHHI, 3BIIKM TMOBITPS BIICMOKTYIOTh
BUTSDKHUMHU BEHTHJIATOPAMHU.

XimiuHum wnsixom 2asu aocopoOyomucs MpU MPOMYCKaHHI BOAM Yepe3 BaIHsHI
GbuIBTPH.

bioximiunui memoo NOB'sI3aHUN 13 PO3MHOXKEHHSIM y BOJ1 ClpkoOaKTepiii, ki B

MIPOIIECI CBOET KUTTEAISIIBHOCTI MOTJIMHAIOTH CIPKOBOJICHD 13 BOJIU.
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VY pa3i HeoOXiHOCTI 30araueHHs Boau 10HaMu (HTOPY J0Aar0Th GTOPUCTU ab0
KpeMHeTOpUCTHII HaTpii A0 KOHUeHTpaumili | w™Mr/nm (Taky BOAY MOXHA
BUKOPUCTOBYBATH JJIA MPOPUIAKTUKH XBOPOO 3yOiB).

1106 3BUILHUTH HEAOOPOSKICHY BOJY BiJ] 3BaKEHHMX YaCTOK Opy1y, 1l OUMIIAIOTh
BIOCMONBAHHAM, KOA2YIIOBAHHAM 1 Pinbmpy8arHIM.

Boay BincTOIOIOTH Yy CHElIaIbHUX pe3epByapax-BiACTIMHHKAX, AKI 3'€JHAHO
TpyOaMu 3 BOAOWMOIO. Y BIACTIMHHMKAX, 1€ 3a0e3leyeHo MOBUIBHUN pyX BOIM,
npotsirom 5-8 rox ocinmae 60-70% 3BaxkeHUX YacTok Opyay. Takux mMig3eMHHUX
pe3epByapiB, 3'€¢qHAaHUX MDK CO00I0 TpyOaMu, Ha HUIAXY Tedii BOAU MOXKe OyTH
JEKUIbKA.

Jlns TMOBHIIIOrO BHUJAJIEHHS 3 BOAUW JPIOHMX 3BaXKEHUX YaCTOK Opyay
3aCTOCOBYIOThH XIMIYH1 CIIOJYKH — KOATyJISTHTH.

Koaeynosanus (OCBITIIEHHSI) — 1€ TIpoOIeC aacopOIlli 3BaXKEHUX KOJOITHUX
YacTOK y BOJI BHACHIOK J1i MOJEKYJISPHUX CHJ 34YCIJICHHS, SIKI CTBOPIOIOTH
CrieliajgbHi XIMIYH1 CIONYKU (KOaryJsiHTH). SIK KOoaryJistHTH Ha TPaKTHUIIl MTePEeBaAKHO
3aCTOCOBYIOTh CIPYaHOKHUCIUM aJIFOMiHIN (TJIMHO3EM), a TaKOX KaJli€BO-aJIOMIHIEB1
raJlyHu, CIpyaHOKHUCJIE 3aJ1130 Ta 1H.

Ilin yac momaBaHHS TJIWHO3EMY Y BOJI YTBOPIOIOTHCS IUIACTIBIN (TiApaT OKHUCY
amoMiHito). Taki HEraTUBHO 3apsJKEH1 IUIACTIBI[I MPUTATYIOTH O cebe 3 BOIH
MMO3UTUBHO 3apsHKEH1 3BAXKEHI1 YaCTKH, SIKI TOTIM uepe3 2—4 ToJl OCilaloTh Ha JTHO
pe3epByapa. 3a I0MOMOI0Ol0 IILOTO METOAY BUBUIBHIETHCS 3 BOJIU 10 98% MOMIIIIOK,
SK1 MICTSATh BEJUKY KUIBKICTh MIKPOOpTaHi3MiB. Boma crae mpo3oporo, ycyBarOThbCs
HEeMpUTaMaHHI 3amax 1 CMax.

Jlo3a KoaryJisHTy 3aJ€XUTh BiJ KaJIaMyTHOCTI Boau ¥ cTaHOBUTH 30-200 Mmr/m.
3aCTOCOBYIOTh KOAryJISIHT SIK TIOpOIIOK ab60 2—5%-Huil BogHuii po3uuH. Ha cranmisx
OUMIIAHHS BOJM PO3YMH KOAryjsiHTa J0 TMOTpIOHOI KOHIIEHTpalii TOTYIOTh Y
cHenialbHUX 3aTBOPHUX Oakax. Jlani BIH HAAXOUTH JI0 103aTOpa 1 Yepe3 KOHTPOJIbHY
JUKY — y 3MilryBad. TyT po3unH KOaryssiHTa 3MIIIYEThCS 3 YCIEI0 MAcOI0 BOJH, AKa
MOTIM TOTpAIUISIE Y KaMepy peakxilii, e W YTBOPIOIOThCS IIACTIBIIL. Y BIACTIMHUKaX

BEJIMKl BaXXKl IUIACTIBIIl OCIIal0Th Ha JIHO, 1 LM ocaja TpybamMu MOTparvisie y
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kaHami3aiito. OCBiTieHa BO/a HAJIXOAUTh JIsl OYUIIAHHS Ha (PUIBTPHU, a MICIs TOro —
y pe3epByapu 4YHUCTOI BOAU. Y cHCTeMax IEHTPaJIi30BaHOTO BOJONOCTAYaHHS
KOAaryJIOBaHHs, SIKIIO BOJAA HAIXOIUTh 13 BIAKPUTUX BOAHUX JDKEpEs, MPOBOIATH
3aBKAM. SIKIIO X BOJa HAAXOAUTh 13 MIJ3EMHUX JDKepel abo BiIOyBaeThCA
JELEHTPaI30BaHe BOJIONOCTaYaHHs, TO KOATryJIIOBaHHS, K IIPOBUIIO, HE POBOJIATb.

[Ticnss OCBITJIEHHSI ¥ BIJICTOIOBaHHS BOJA 1€ Ma€ 3BAXKEHI JPIOHI MEXaHIYHI
YaCTOUYKH JIOMIIIOK 1 peareHta (KoaryisHTa). Tomy naii il OUMIIarTh 3a JOIOMOT OO
Qinompis.

Bony o&inbTpytoTh uepe3 3epHUCTI nopucmi mamepianu (KBaplUEBUH IICOK,
no/ipiOHeHe BYTUUIS-aHTPALUT, MapMYpPOBI KpUXTH TOIO). [Ipy 1bOMY 3aCTOCOBYIOTH
METOJIM SIK TOBUIBHOTO, TaK 1 MIBUAKOTO (IIBTPYBAHHS, BAKOPUCTOBYIOUH CIIEI1aIbHI
MPUCTPOi — PUILTPH.

ToginbHonaunui ¢hinempu TPUAATHI JJIs OYMINAHHS BOAU O€3 MOIepeaHbOi
KoaryJsiuii (y cuibehKiit MicueBocTi). [IIBUIKICTh pyXy BOAM B HUX CTaHOBUTH 0,1—
0,3 m/rox. 3 1 M? moBepxHi Takoro ¢GinbTpa 3a 100y MOKHA OAEPHKATH OIU3BKO 2,5 M°
YHCTO1 BOJIM.

lloginbHonaunnut ¢ginemp — 1ie 3a0€TOHOBAHUN pe3epByap, Ha JTHO SIKOTO
YKJIa1at0Th MIICTUIKOBUM map 13 KpynHoro rpasito 3aBToBIIKK 0,6—0,9 m. Huxue
MIACTUIKOBOTO APy MOHTYIOTh APEHAXK Y BUTJISAI1 3a11300€ TOHHUX ILJTUT 3 OTBOPAMH.
3BepXy MIJCTUIKOBOTO MIAPy YKIaAalTh PasTpaliiauii map 3aBToBmku 0,8—1,2 M 13
KBaplLIOBOTO PI14KOBOro abo kap'epHoro micky. Ha ¢uibTp HamyckarloTh Iap BOJIU
3aBTOBIIKM 1,2—1,5 M, sika, TpOCOUYIOUUCH Yepe3 (UIbTP, 3BUIBHIETHCS B PI3HUX
ToMiIok (MikpoopraHizmiB) Ha 95-99%. EdextuBHicTh poboTu dinbTpa uepes 2—-3
n00M 3HIKYETHCSI BHACHIIOK CTBOPEHHsS TaK 3BaHO1 O10JI0T1YHOI IUTIBKH, SKa
CHOBUIBHIOE TIPOCOYYBAaHHS BOJM; ii CHJ MEpIOAMYHO ycyBaTu. JlJis LIOrO BOAY
omyckaroTh Ha 20—30 cM HKUKYE Bi MOBEpXHI PLIBTPA 1JI0NATOIO 3HIMAIOTh Ha 1-
2cM 3aBIIIMOIIKY MOBEPXHEBUH Iap MICKY, 3aMIHIOIOYH HOT0 HOBUM.

CyTTeBUM HEIOJIKOM NOBLIbHONAUHHUX (Dinbmpié € X HU3bKA MPOMYCKHA
CIIPOMOKHICTh. BOHM Masno npuaaTHi AJig OYMILAHHS AyXKe 3a0pyJHEHOT, KalaMyTHO1

BOJH.
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Tomy B mpaktuiil (Ha BOJOOYMINAIBHUX CTaHIIAX) HAOYJIM UIMPOKOTO
BUKOPUCTAHHS WBUOKONAUNHI pinempu. BOHM XapaKTepu3ylOThCsl MPOIYCKHOIO
3natHicTioO y 40-50 pa3iB BUINOIO, HDK MOBUILHOIUIMHHI. [IIBHAKICTE MPOXOIKEHHS
BOJIA Y€pe3 HUX CTAHOBUTH 3—6 M>/ron 3 1m? MTOBEPXHI.

[llsuokonnunHuil ginemp — 1e 3a13HUNA YU 3a11300€TOHHUIN pe3epByap, KUl
3allOBHEHO MaTrepiajlaMM y TaKid MOCTITOBHOCTI: HMKHIN 1IeOCHEBUN YU T'paBIAHUIMA
map 3aBToBIIKK 0,5 M, MOTIM BepXHiil map 13 KpynHoro micky 3aBToBIKH 0,6—0,9M.
OinpTpauiiHuii map Moxke O0yTH BUKOHAHMM OJHOLIAPOBO MICKOM ab0 JBOIIAPOBO
MICKOM Ta aHTpanuToM. YUCTy BOAY BIABOAATH uYepe3 ApEeHaX, SKUH MOHTYIOTHh Y
BUTJISI/I1 KOJIOCHUKIB 13 JOIIOK (Ha pedpo) abo OETOHHUX ILIHUT.

bionoriyna rutiBka Ha HUX QUIBTpax CTBOPIOETHCS uepe3 15-20 xB poboTH, TOMY
TpPUBATICTH QUIBTPOLUMKIIIB Y HUX He Oubia 6—8 roja. [LniBKy BUAANSIOTE CTPYMEHEM
YUCTO1 BOAM MPOTATOM 5—7 XB, Ky MOJIalOTh BiJl HAMIPHOTO pe3epByapa abo Hacoca.

KoHTpoJibHI 3aIMTaAHHSA:

1. Ski icCHYrOTh METOJIH MOJIMIIIEHHS SIKOCT1 Bou? OXapakTepu3ynre ix.

2. JlaliTe BU3BHAUYEHHS ONPICHEHHS — 11€

3. B yomy mosisirae cyTh aerasartii?

4. Sxuii npoliiec Ha3UBAIOTh KOATYJIIOBAHHAM?

5. 3a 1OTIOMOTO0 SIKOTO O0JIaJIHAHHS OYMINAIOTH APIOHI MEXaHIYHI YaCTOYKH,

IICJISL OCBITJIEHHS 1 BIICTOIOBAHHS BOIU?
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IHPAKTUYHA POBOTA Ne4

Tema: MeToay OoYNIIEHHSA CTIYHUX BOJI

Meta po00oTH: BUBYNTH OCHOBHI METOIM OUMILEHHS CTIYHUX BOJ

3aBIaHHSA 10 POOOTH:

1) OmpairoBat TEOPETUYHI BIOMOCTI;
2) Po3p’s13aTu 3a/1auy BIANOBIAHO J0 BapiaHTY;
3) BinmoBicTu Ha KOHTPOJIbHI 3alTUTaHHS.

TeopeTuuHi BiTOMOCTI.

OuMieHHs CTIYHUX BOJA Y NIPOIMKIOHAX

Jnst inTeHcudikanii MEXaHIYHOrO BHUOKPEMJICHHS AMCIEPCHUX JOMIMIOK 13
Ha(TOBMICHUX CTIYHHMX BOJI 3aCTOCOBYIOTh Yyenmpudghyeysants. B HOro 0CHOBI JIGKUTD
MpoLec BIJOKPEMIIIOBAHHS CYCHEH31M 1 eMyJbCii y TOoJIi BIJUEHTPOBUX CHIIL.
Llenmpughyeysanus BUKOHYIOTh Y yeHmpugyeax 1 ciopoyuxionax. Y ueHTpudyrax
piavHa 00epTaeThbesl Bl BUCOKOIIBUAKICHUX OOEpPTOBUX €JIEMEHTIB MEXaHI3My, B
2iopoyuxionax 00EpTaHHS PiAMHU 3a0€3MEeUyEThCS MOTOKOM PIAWHU, 0 HAJAXOAUTH
yepe3 TAHTEHUIMHO pPO3TAIIOBAaHUN BXITHUU NATpyOOK. [Jenmpughyeu Haltyacriiie
3aCTOCOBYIOTH JIJIS 3TYIICHHS CYCIIEH31i BUCOKOI KOHIIEHTpaIllii, a TOMY B TE€XHOJOT11
OUYMIIEHHS CTIYHUX BOJ iX JOLUIBHO BUKOPUCTOBYBATH IJisi 3HEBOJHEHHS OCany.
MexaH14HO OYMINa0Th HA(QTOBMICHI CTIYHI BOJU Y 2IOPOYUKIOHAX, K1 MOXKYTh OyTH
Hanipuumuy, TOOTO 3 TMIJBUILIEHUM aTMOC(PEpHUM THUCKOM IIOAO 3JMBAaHHA, 1
besnanipuumu (810Kpumumu), O MPAIIOIOTH 32 YMOB aTMOC(EPHOTO TUCKY.

[Mpunuun aii eiopoyuxiona mokazaHo Ha puc. 4.1. PimunHa, 110 HaIXOIUTH
TaHTeHI[ITHO Y UIUIIHAPUYHY YACTUHY TAPOLUUKIOHA, YTBOPIOE BUXPOBUH MOTIK, SIKHUMA
MOCTYIOBO TEPEMILIAEThCS y HOro KOHYCHY udacTuHy. /leska He3HauHa KUIbKICTb
PIAMHU BUXOJAMTH 3 amapary i3 TBepAow (¢a3zorw (II1aMoMm) 4epe3 OTBIP Yy BEpPIIHUHI
KOHYyCa, & OCHOBHA YaCTWHA PIJUHU PANTOBO MOBEPTAE BrOPY 1 CTBOPIOE BHYTPILIHIN
BUCXITHUN TIOTIK, SIKUM BUAANSIETbCS 3 TIAPOIMKIOHA 4Yepe3 3JIMBHUM OTBIp
(marpy0Ook). 3a 3HAYHUX WIBUIKOCTEH OOEpTaHHS PIAMHU BCEPEIWHI BUCXITHOTO
TOTOKY (DOPMYETBCS CTOBII aTMOC(EPHOrO i BUOKPEMIIGHOTO 3 BOIH NOBITps. Moro

pPO3MIpH 3aj]eXaTh BiJ MIBUJIKOCTI OOEpTaHHS, AlaMETPiB IIIAMOBOIO 1 3JIMBHOIO
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OTBOpIB. [3 3pOCTaHHSIM MPOTUTHCKY Ha 3JIMB1 MOBITpsiHA MOpOXHUHA 3HUKae. He
BUHUKA€E BOHA 1Y BIIKPUTHUX TAPOLUKIOHAX, TOOTO 32 MOPIBHAHO MaJIMX IIBUAKOCTEH

PIAMHU Ha BXO/I.

Puc. 4.1. Cxema po6oTH rigponnKI0HA

a — pyx nomokie, 6 — cxema weUOKocmell Yacmox.
1 — nu1amMoBUiA OTBIp; 2 — KOHIYHA YaCTHHA; 3 — MWIIHAPOBA YacTUHA; 4 — 3ITMBHUM
OTBIp; 5 — BXIJIHUM OTBIp; 6 — HU3XITHUIN 00€PTOBUI MOTIK; 7 — BUCXITHUHT
BHYTPIILIHINA MOTIK; 8 — MOBITPSHUM CTOBIT; 9 — KOHYC TTOBOpOTY; 10 — qo1aTkoBUiMA

3JIMBHUM MAaTpPyOOK.

Y pa3i ouuiieHHs HAPTOBMICHUX CTIYHUX BOJ GIOKpumi 2iOpOYUKIOHU
(puc. 4.2) maroTh ICTOTHI mepeBaru Haja HanipHumuy. Bumiuil epekt ouMIleHHs Bin
HaQTONMPOAYKTIB Y 8IOKpUMUX 2IOPOYUKTIOHAX TIOSICHIOETHCS THUM, II0 Y BUXPOBOMY
MOTOIl BOJAM KYTOBA IIBHJKICTh YAaCTOK 30UIBIIYETHCS 1O IEHTPY, a 1€ CIpHsE
KOHIIEHTpaIlli Ha)TOBUX YACTOK y HEHTpasbHIM yacTuHi anapary. [Ipouunnieny Boay
BIIBOJIATh TOHKUM IIIApOM 4Yepe3 BOJO3JIUB, KWW BIJOKPEMJICHUM HaIiB3aHYPEHOIO
MeperopoaKor0. YIIoBJIeH1 HAQTOMPOAYKTH 3 TTIOBEPXH1 BOJAU Y TIAPOIUKIOHT MOXKYTh

OyTH BUJaJIeH] yepe3 NepesMBHI BOPOHKHU 200 JOTKHU. Y TBOPEHHUM Y KOHYCHIM YacTUH1
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I‘iIIpOI_II/IKJIOHa 0oCaJl BUITYCKAIOTb YCPC3 HaTPY6OK abo BUAATIAOTE 3a JOIIOMOI'OIO

rizpoeneBaropa.

Puc. 4.2. BynoBa BiAKpMTHX IAPOUNKJIOHIB:
a — TIPOCTOI KOHCTPYKIIIi; 6 — 3 aiadparMoro 1 MWIHAPUIHOIO TIEPETOPOIKOIO.
1 — mumamoBuii matpyOoK; 2 — KOHIYHA YacTWHA; 3 — MWJIIHAPUYHA YacTUHA; 4 —
BXIJHUI OTBIp; 5 — HaMiB3aHypeHa KUIblieBa MEPEeropoika; 6 — J0TOK JUIs BIABEICHHS
HaTONPOAYKTY; 7 — KOHIUHA Jiadparma; 8 — HWIIHIAPUYHA TEPEropoaKa.

VY npoctoMy 3a KOHCTPYKIIIE€IO BIIKPUTOMY T1IPOIUKIIOH] (puc. 4.2, a) MOTIK BOAU
MOXK€ 3aXOIUTIOBAaTH 3Ba)K€H1 JOMIIIKK 3 TepudepiiiHoi 30HHU, 1 e 3HUKYE
e(EeKTUBHICTh TUAPOIMKIOHA Yy pa3l 30UIbIICHHS TiIpaBIiyHOIO HAaBaHTAXKEHHS.
[lononaTtu nei HEOJIK 103BOJISIE YIAIITYBAHHS KOHIYHOI AladparMu 1 BHYTPIIIHBOT
uuIiHApuyHOi  cTiHu  (puc. 4.2, 0). IcToTHO 30UTBIIYETHCS NPOAYKTHUBHICTD
TIPOIMKIIOHA 1 AKICTh OUMILEHHS BOJM IIIIXOM IEPEMHUKAHHS Oro Ha pexXuM poOOTH
rizponukiona-Qiuoratopa. OcTaHHIA BIAPI3HAETHCA Bl 3BUYANHOrO T1IPOLMKIOHA
BiIKpuTOoro tumy TuM, 1o 20-30% ouMiyBaHOi BOJM HACHUUYYIOTh MOBITPSAM 32
HAJMIPHOTO THUCKY B HamipHOMY pe3epByapi. Toni epekT ouMineHHs BiJ 3BaXKECHUX
pedoBuH nocsrae 45-60%, Big HadTONIPOoAYKTIB — 60—-95%

OuuieHHs CTIYHUX BOA (PiIBLTPYBAHHAM

EmynbroBani i TOHKOJIMCIIEProBaHi HA(TOMPOIYKTH, 10 3AJUIIMIACS Y CTIUHIN
PIAMHI MICIIA B1ICTOIOBAaHHS MOXXHAa BHOKPEMHTH @pinompysanuam. DuIbTpyBaHHIM
HA3MBAIOTh MEXaHIYHHUM CIIOCI0 BUOKPEMIICHHS 3 BOJIU AUCTIEPCHUX JTOMIIIOK HIJISTXOM
MPOMYyCKaHHA ii 4Yepe3 TMOPHUCTE cepeloBUIlle. Y TOPUCTOMY CEPEIOBHIN YACTKH

HaQTONPOAYKTIB NPWIKNAIOTH 0 TMOBEPXHI (PUIBTPYBAIBHOIO MaTepiany 1
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3aTPUMYIOThCS (HArpoMa/KyloThes) y ApiOHUX mopax. HaluacTime /uist ouninaHHs
Ha(TOMICTKHX BOJ 3aCTOCOBYIOTH (DUIbTPYBaJIbHI BMICTUHU 3 KBApPILIOBUM IICKOM 1
AHTPALIUTHUMH KpUXTaMH. llepCeKTUBHUM € BUKOPHUCTAHHS i (UIBTPYBaHHSA
KEepaM3HTY 1 MOJIMEPHUX CUHTETUYHUX MaTepiaiiB.

B3aemHe npuiIMIaHHsS PEYOBUMH 3aJEKUTh BiJ TIOKa3HMKAa 3MOYYBAHOCTI.
3MOUYYBaHICTh PEYOBUH 3yMOBJIEHA CIOPIIHEHICTIO MOJEKYJspHOi OyAOBH B iX
MOBEPXHEBHUX 30HAX.

Bukopucranus kBapily sIK (UIBTPYBaJbHOTO MaTepialy YCKJIaJHEHE, ajpKe
YacTKM Ha(TOMPOJYKTIB MOTaHO MPWIMIAITh OO0 Horo umctoi moBepxHi. [Ipore
riIpoQuIbHI BJIACTUBOCTI OKPEMHX JAUISHOK MOBEPXHI 3€PHUH KBapIOBOrO IICKY
HeonHakoBl. CaMe 0 MEHII TiApodUIBHUX AUISHOK KBaplOBOTO MICKY MPUIMMNAIOThH
HaQTONPOYKTH. 3 4aCOM MPUIIUILI YACTKU BIATICHSAIOTH IUTIBKY BOAM 3 TAPOPLILHUX
JTUISTHOK TIOBEPXH1 3€pHUH MICKY 1 MOKPUBAIOThH HOTO MOBHICTIO.

KoHcTpykiito HalmpocTinoro mimaHoro 0e3HanipHoro GuibTpa sl OYHILEHHS

BOJM BiJ HAPTONMPOAYKTIB MOKa3aHO Ha puc. 4.3.
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Puc. 4.3. ®inbTp A1 OYMIIEHHSA BOAU BiJl HAQTONPOAYKTIB:
1 — norok mis miABeneHHs 3a0pyaHeHol Boau; 2 — mmbepu; 3 — TpyOu mjis
BIJIBE€JICHHS MPOMUBAJIBHOT BOAM; 4 — MIATPUMYBAJIbHUM rpaBiiHUMN 1Iap; 5 — MICOK; 6
— JpeHakHa WIACTWIKA, 7 — Tpyba mna BiaBeAeHHa QinbTpaTy;, 8 — momaua

MIPOMUBAJNIBHOT BOJIN;, 9 — MG UIBTPOBUIA MPOCTIp.
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OcHoBHUM poOounM enemMeHToM (GuIbTpa € micok kpymnHictio 0,8-2,0 Mm
3aBBulIky 0,5—4,0 M, po3TalioBaHuil Ha MiICTUIKOBOMY I'PaBI€EBOMY IIapi TOBIIUHOIO
0,2-0,3 M, PoGoua moma ¢uisTpa B x L 3anexuTh BiJ MBUAKOCTI (iIbTPYBaHHS —
JOIYCTHMOIO HaBaHTAKEHHS IOI0 BOIU y M>/(M°200).

[Tig yac ¢uIPTpYBaHHS BOJM 3ropy AOHU3Y y ApIOHO3EPHUCTUX BEPXHIX IIapax
HacaMIiepe]] 3aTPUMYIOThCSl HAMKPYIIHIII YacTKU JAoMilok. Huxye y rpy0o3epHucTi
mapu TOCTynaroTh ApiOHIm Kparmi HadTonmpoAykTiB. Excrutyaranis (uibTpiB
MOKa3ye, 10 OCHOBHA KUIBKICTh Opyay i dYac ¢uUIbTPYBaHHS 3TOPU JOHH3Y
BIJIKJIAJIA€ThCS Y BepxXHIX mapax ¢uibrpa 3aBToBUIKA 0,25-0,40 M. BpyaomicTKIiCTh
[UX [apiB HE3HAYHA, a HWXKH1 OUThII OpyIOMICTKI apH QuIbTpa Maio BILUIMBAIOTH HA
OUYHMIIEHHS 13aIUIIAI0THCS HE3aBAHTAXKEHUMHU. Y BEPXHIX IIapax MIBHUJIKO BTPAYa€ThCS
Hafip, 1 QUIBTP NOTPIOHO BIIHOBIIOBATH 3aJ0BrO 0 BUKOPUCTaHHS BCIET HOTO
OpyaOMICTKOCTI. 3TiIHO 3 EKCIUTyaTalllIiHUMU JaHUMU M1 4ac OYMIINEHHS BOAM 3
BMicTOM HapTonpoaykTiB 50—200 MI/11 1 KOHIIEHTPALI€I0 3BaKEHUX PEYOBHH OJIU3bKO
50 Mmr/nm TpuBanmicTh (QUIBTPOIMKIY CTAaHOBHTH BIANOBIAHO Big 2 1m0 8 TOx 3a
ONTUMAJIBHOT IIBUAKOCTI (UIBTPYBaHHS 5—6 M/Toa 1 cepeAHboi OpYyIOMICTKOCTI
¢inbTpa 13-15 xr/M’. ®@inerpyBaHHS BBaXaOTh €(PEKTUBHUM 3a BMICTOM
HaTONPOAYKTIB y BoAl He Outbiie 100 mr/m.

OunnieHnss HAQTOBMICHMX BOJ MEXaHIYHOIO | MTHEBMATHYHOKO (iioTanicro

[Mpunuun nii mexauniynoi ¢romayii MoONSATaE y 3aXOIUIEHHI YaCTOK JOMIIIOK
(Opyny) myxupusMH TOBITPS, SIKI YTBOPIOIOTHCS BHACHIIOK MEXAaHIYHOI B3a€MO/IIi
CTPYMEHIB MOBITPsl 1 MOTOKIB BOAM B iMmIedepHUX ¢ioTauiiHux MamuHax. Cxemy
KOHCTPYKII[Ii THIOBOT MEXaHI4HO1 ()I0TaIIfHOT MAILIMHU MTOKa3aHo Ha puc. 4.4.

OcHoBy MexaHI4HOI (pyIoTaIiiHOT MaIIMHK CKIIajae ¢uoTtaniiHa KkaMmepa, Ouis
IHa SKOI PO3TallOBaHO TypOiHY HACOCHOTO THUMY (iMmelniep) 31 cTaTopoM. Y IHEHTpi
CTaTopa yJIallITOBAHO MOBITPSIHY TPYOyY, CIIOIyUeHy 3 aTMOochepHUM MoBiTpsM. CTiuHa
BOJIa HAJAXOJUTh Y KaMepy depe3 KulleHto BnyckanHs. [1in yac mBuakoro odepraHHs
iMIeniepa y LEHTpaJIbHIM 4acTHHI KaMepu CTBOPIOETHCS 30HA 3HUIKEHOTO THUCKY, 1
yepe3 OTBOPHU Y BEpXHIN YACTHHI cTaTopa Ha IMIeNep HAAXOAUTh CTIYHA pIAUHA, SKY

MOTIM BUKUAAIOTH JIONATI TypOiHU Yyepe3 CIpsIMiBHI IIUIMHU BigOiitHMKA. OTHOYACHO
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aTMoc(epHe MOBITPs 3aCMOKTYEThCS yepe3 NOoBITpsiHY TpyOy. Moro aucnepryBaHHs
Ha JIpiOH1 MyXupIl BiIOYBa€ThCA 32 MEXAMHU IMIIENepa, Y IPIOHUX BUXOPOBUX MOTOKAX
PIAMHM, OCKUIBKU CTaTOpP TacUTh BEJIMKI BUXOPH 1 pa3oM 3 BIIOIMHMKOM 3aCIOKOIOE

00epTOBUI pyX YCIET pIIUHH Y KaMepi.

Puc. 4.4. Mexaniuna ¢uioraniiiHa MamuHa (IBOKaMepPHa)

a — TIONIEPEYHU I PO3pi3; 6 — MO3A0BXKHIN PO3Pi3.
1 — eNeKTPOABUTYH; 2 — OTBOPHU Y CTATOP1 ISl BHYTPILIHBOT IUPKYJISALLIT; 3
— (noTariiiina kamepa; 4 — map MiHHOT MacH; 5 — JonaTeBi MHO3HIMaY1;, 6 — TOTOK JIJIs
npuiiMaHHs 1 BIABEJIEHHA MiHU; 7 — MOBITpAHA TpyOa; 8§ — BiAOIMHUKM (JIomaTi AJis
raciHisi 06epToBoro pyxy); 9 — cratop; 10 — ryp0Oina HacocHoro tumy (imnenep); 11 —
CaJIbHUKOBUH YIIUIbHIOBAY; 12 — KUIIEHs BIyCKaHHs; 13 — BUITYCKHA KUIIICHS.
Po3paxyHOK rpaHM4HO J0MYCTHMOI KOHLIEHTPALIl IIKIIVIMBUX PEYOBHH B
CTIYHMX BOJAX, 0 CKUAAKTHCH B IPOTO4YHI BOJOIMH
3aranpHi MOJIOKEHHS
banancoBe piBHSHHSA
qCcr +vQC, = (q +vQ)Crpx
ne q, Q — BUTpaTu CTOKY 1 BOJIU B PIYIIi;

Y — KOeIIIEHT 3MIITYBaHHS;
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Ccr, Cp, Crx — KOHLIEHTpalis 3a0pyaHenns B croui, pidii 1 [JIK B Toumi 3a00py
BOJHU

3Biacu

Y@
Cer = 7(CMK - Cp) + Crpk

3agaua
Bu3zHaunTH rpaHUYHO JOMYCTUMY KOHIIEHTPALII0 (PEHOITY B CTOIIl XIMKOMOIHATY.
Butpara croky 0,5 m/c; Butpara Bogu B piuni — 30 M*/c; TJIKgenony=0,001mr/n. B
piuHiii Boai penon He mictuthes. Koedimient 3mimyBanns y =0,23.
Buxigni gani ans po3paxyHKy HaBeJeH1 B Ta0Onuii 4

Tabauus 4. Buxigni 1aHi 11s1 po3paxyHKy

Ne BapianTy Burpara croky, m’/c Burpara Boau, m’/c
1 0,3 30
2 0.4 29
3 0,5 30
4 0,6 27
S 0,7 32
6 0,5 35
7 0,7 30
8 0,5 25
9 0,8 30
10 0,7 27

KoHTpoJibHI 3anIMTaHHSA:

1. BynoBa Ta npuHUMI pOOOTH T1APOLMKIOHA.

2. Illo Ha3uBaroTh GiIBTPYyBAaHHAM?

3. bymoBa Ta mnpuHmMn poboth QUIBTPY NS OUMILEHHS BOJIU BiJ
Ha(TONPOYKTIB.

4. B yomy nonsirae NpuHUMUI A1i MeXaH14HOi (roTarii?

5. BynoBa Ta npuHIMN poOOTH MeXaHIuHO1 (PJIoTaIIifHOT MaITHN?
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IHPAKTUYHA POBOTA NeS

Tema: IH:keHepHI pillIeHHS 1151 OYHIIEHHS 3aNIWJIEHOT0 NMOBITPS

Meta pob6oru: O3HAUOMHUTHUCS 3 OCHOBHHMH CIIOCOOAMH OYHUILECHHSI

3aMUJICHOTO TOBITPSl Ta BUBYUTH OYJOBY 1 MIPUHIIUII J1i 00JaiHAHHS JUISl OUMIISHHS
MOBITPSL.

3aBIaHHSA 10 POOOTH:

1) OmpairoBat TEOPETHYHI BIOMOCTI;
2) Po3p’s13aTu 3a/1auy BIANOBIIHO 0 BapiaHTY;
3) BinnoBicTu Ha KOHTPOJIbHI 3alTUTaHHS.

TeopeTruuHi BiTOMOCTI.

Cyxe o4HIIIeHHS 3aNIWJIEHOT0 MOBITPA

3a crocoboM ail npucmpoi cyxoeo ouuujenHs 3aNMUICHOTO TOBITPS MOXKHA
PO3UTUTH HA HACTYITHI TPYIIH:

1) nuneocaoocysanvui kamepu, TPUHIUN A1 SKUX Oa3zyeTbcs Ha il
rpaBITALlITHUX CUJT;

2) inepyitini nunoenoenoeaui, y poooTi SKUX BUKOPUCTAHO CHITY 1HEPIIii;

3) yuxknoHu, TPUHIMN A11 IKUX 0a3ye€ThCsl HA BUKOPUCTAHH1 BIALEHTPOBHUX CHUIIL.

Ilunoocaooicysanvni kamepu. Y nunoocaoscysanvhux xamepax (puc. 5.1, a)

YaCTKU MUY OCIIaI0Th Ha JHO MiJ A€o TpaBiTauii (CUIN TSHKIHHS).

‘ T

a 6
Puc. 5.1. IInsosaosBaoBaui
a — MWI00CaKyBajlbHa Kamepa; O — IHepIIiiHI MUJIOBJIOBIIOBAYI.
SkI1o pyX 3amopoIIeHOro MOBITPS JIaMiHAPHUM, TO YACTKH MUY IT1/1 BIUTMBOM

CHJIM TSDKIHHS OCiIIaIOTB Ha OHO HIMJIO00CAKYBAJIBHUX KaMEp 13 H_IBI/II[KiCTIO V11.

35



VY nuinoocaKyBalbHUX KaMepax TaKOXK MOXKE OCIIaTH 1 BUCOKOJMCIIEPCHUN I
BEJIMKO1 KOHLIEHTpAIli BHACIIOK HOro KOAryJsilii.

EdekTuBHICTh yTOBICHHS BUCOKOAMCIEPCHOIO MUY 3 YAaCTKAMH pPO3MIpOM
MEHIIE 5 MKM B MUJIOOCAKYBAJIbHUX KaMepax HaBITh BEJIMKHUX PO3MIPIB HE3HAYHA,
asie yacTku nuiy po3mipom 30—40 MKM 1 O1IbIIIE YIOBIIOIOTHCA JOCTATHRO J00pe.

Henonikamu  nunoocaoxcysanvuux  kamep  TOPIBHAHO 3 IHIIMMU
MUJIOBJIOBIIOBAIBHUMH TMPUCTPOSMU € iX BeNUKUNA 00'eM 1 Mana e(eKTUBHICTb, a
nepeBaraMM — Majuil T1IpaBIIYHUN OMip, MPOCTOTA 1 HAAIMHICTh KOHCTPYKLII Ta
MOXJIMBICTh BIJOKPEMJICHHS BiJ MOBITPSHOTO MOTOKY (pakilii BETUKUX YaCTOK 3
M1ABULIEHOIO a0pa3uBHICTIO. TOMY iX TOILIbHO BUKOPUCTOBYBATH SIK MEPILIUIA CTYIIHb
OUYHUIIEHHS nepe OUTbIl e(eKTUBHUMH MUJIOBJIOBIIOBAYaMHU.

Inepyiiini nunosnosnrosayi. J1o HAUTIPOCTIMINX IHEPLUINHUX NUT0BT0BTIOBAILHUX
npucmpoie MOXHa BITHECTU HEBEIUKI, MOPIBHAHO 3 MUJIOCAKYBATLHUMU KaMEpaMH,
BMICTUHH, B SIKAX IIBUJIKICTh 3aMIOPOIIEHOTO MOTOKY, MiIBEIEHOTO 3BepXy a00 300Ky,
3MIHIOETHCS 32 BETMYMHOIO Ta HAMPSIMKOM. 3MIHEHHSI HANPSMKY MOTOKY JTOCSTA€ThCH,
30KpeMa, pO3MIIICHHSIM B anapari oJHiei a0o IeKUIbKOX neperopook (puc. 5.1, 6).

SIKu10 HAMPSIMOK PyXy 3alMJIEHOTO MOTOKY IMOBITPS PanTOBO 3MIHIOETHCS, TO
YaCTKM NWIYy TiJ BIUIMBOM IHEpUIMHOI cuiu OyIdyTh MparHyTd pyxaTHCS Y
MONePeTHHOMY HANPSIMKY, a TOMY OYIyTh BIIOKPEMJICH1 BiJl MaricTpajibHOro MOTOKY
MOBITPSL.

Inepyiiini nunosenosmosayi 3 meperopoakor (puc. 5.1) 3a eheKTUBHICTIO
OCaJPKEHHS ITIITY MaJIO BIIPI3HSIOTHCS BiJl 3BUYAHHO1T 0CA[)KYBaJIbHOI TOPU30HTAIIBHOT
KaMepH, ajie XapaKTepU3yKTbCsl OUIBIIUM TiIpPaBIiYHUM ONOPOM. EQeKTHBHICTH
YIOBJICHHSI YacTOK MWy po3MipoMm Ouibiie 25-30 MKM TakuMU TPUCTPOSIMHU
CTaHOBHUTH 65-85%. IX rimpasniunuii omip — 6mm3sko 100...500 Ia.

Kanosiini nunosnosnosayi. IIpuHIUI 11 Hcanio3itiHux nuioe106108a4ie (puc.
5.2) 6a3yeTbcsi Ha pantoBoMy (O0au3bko 150°) 3MiHEHHI HAMPSIMKY PYXy IMOTOKY
3aMUJICHOTO TOBITPSI, 10 MPOXOJATH YEPE3 3a30PH Y KaII034X, 1 BIIXWICHHI IIiCIIs
ylnapy o0 MOBEpXHIO *kanto3eld yacTok muity. OCHOBHUMU IepeBaraMu Kaaro31MHUX

MUJIOBJIOBIIOBAYIB € iX MaJIMH T1IpaBIIYHUH OIip 1 3HAYHO MEHII pO3MipH OPIBHIHO
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3 IHITUMU MTUJIOBTIOBIIIOBaYaMu. HemomikoM skanro3iiHUX TUJIOBIOBIIOBAYIB € IIBUIKE
3HOIICHHS IJIACTHH I'PATKH JKaf03eH 32 BUCOKOI KOHIIEHTPAIlil YaCTOK MHITY BEIMKHX
po3mipiB. Kamro3iiiHI MHUJIOBJIOBIIOBAaYl 3aCTOCOBYIOTH ISl YJOBJIIOBAHHS YacTOK

nuity Oouibiie 20 MKM.

e

SN
W

1

Puc. 5.2. Kanro3iiinuii N1J10BJI0BIIOBAY
Bioyenmposi nunoenosnosaui (yuxionu). BimlieHTpOB1 CUJH, 110 BUHUKAIOTh
i yac 00epTaHHs ra30BOro MOTOKY, BAKOPUCTOBYIOTh Y TEXHIIl MUJIOBJIOBIIOBAHHS.
Ha nipomy npuHIuIi ocHOBaHO poOOTY HAMUMCIEHHINIOT TPYNH MUJIOBJIOBIIOBAYIB —
YukoHig. L{uknonu MalOTh MIEBH1 NIEpeBary nepesl IHIINMH anapaTaMmu JIJis OUUIIEHHS
ra3iB, a camMe: HEBHCOKa BapTICTh, MPOCTOTAa KOHCTPYKIIi 1 OOCIyroByBaHHS,

MOPIBHIHO HEBEJIMKUH OMIp 1 BUCOKA MPOAYKTUBHICTb.

Puc. 5.3. Cxema 0CHOBHOr0 pyXy rasiB B IMKJIOHI
CrpsiMoBaHe y IIMKJIOH MOBITPS MOCTyNAa€ y UUIIHAPUYHY YACTUHY HUKIOHY
(puc. 5.3), e pyxaeTbcsl B3JIOBXK CIipati 31 301IbIITYBAHOIO HMIBUKICTIO Bi iepudepii
710 IEHTPY BCEPEIUHY, OMMYCKAIOUNCh 10 30BHIIHIN CITipal, a HOTIM MiAIMalThCS 1O
BHYTPIILIHINA cripaji 1 BUXOIATh yepe3 BUYCKHY TpyOy. CTyniHb yJIOBIIOBaHHS MUITY

B IMKJIOHAX 3aJIC)KUTH BiI[ Horo BHUAY Ta pOBMipiB HJaCTOK.
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Ha puc. 5.4 cxeMaTu4HO NpeCTaBI€HO OCHOBHI BUU KOHCTPYKIIN YUKIOHHUX

NUI0BN081I08AYIE.
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Puc. 5.4. OcHOBHI BUIM KOHCTPYKUii HUKJIOHHUX NUJIOBJIOBIIOBAYIB

[{ukI0HH1 MUIOBIOBIIIOBAYl MAalIOTh HACTYIHI MEpeBaru: BIICYTHICTh OyIb-IKUX
PYXOMHX 4YacTWH, HajiiiHa pobOora 3a Temmeparypu razy g0 500°C (mis BUIIUX
TEeMIlepaTyp KOHCTPYKIIWHI €JeMEHTH MPUCTPOiB MOTPIOHO BUTOTOBJISATH 3
KAPOCTIMKUX CIUIABIB); MOJKJIMBICTh YJIOBJIIOBaHHS aOpa3sMBHUX MaTepiaiiB MicCIs
3aXUCTy BHYTPIIIHIX T[OBEPXOHb ULMKIOHIB CHEUIaIbHUMH TOKPUBAMM; TTHII
YIOBIIOETHCA B CYXOMY BHUIVISI/IL; TIAPABIIYHMMA OMIp MPAaKTUYHO HE 3MIHIOETHCS;
IUKIOHU €(EKTUBHO IMpPaIlOl0Th 3a BHCOKOTO THUCKY Ta3iB; JOCTaTHBO MHPOCTI Y
BUTOTOBJIEHH1; 30UIBIIEHHS 3aMIOPOLIEHOCT] MOTOKY MOBITPSl HE MPU3BOJIUTH A0 3HU-
XKeHHS (pakiLiiHOi e(heKTUBHOCTI OUUIICHHS.

Pa3zom 3 TuM, rigpaBniuHuii omip BUCOKOE(PEKTUBHUX IUKIOHIB focsirae 1250—
1500 Ila, a cTymiHb YJOBJIEHHS YacTOK pPO3MIpOM MEHIIE 5 MKM Manuil. Y pasi
HEOOXITHOCTI OYHMIIAHHS BEIMKUX O00'eMIB Ta3y UM 3alWICHOTO MOBITPs
BCTAHOBJIIOIOTH TPYILY anaparis.

Po3paxyHok epeKTHBHOCTI poOOTH ra30nMuI0BJI0OBJIIOIY0r0 0012 JHAHHS

1. CTymniHb OYMCTKHM NOBITPS BiJ] MY BU3HAYAIOTh 32 (HOPMYJIOLO:

h=100 (mo — m) / myp

ne h — cryninp ouncTKU NOBITPS, %0;

my, M — Maca YaCTUHOK MY B MOBITP1 10 1 MICIS OYUCTKH, KT.

2. KoeiieHT npockakyBaHHS MUJIOBIOBIIOBaYa BU3HAYAIOTH 32 (POPMYIIOIO:

E=100—-h
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3. KoHueHnTpaiito nuiry B HOBITPI MiCIsl OUMILEHHS BU3HAYAIOTh 32 (POPMYJIOIO:

C=m/V

JIe M — Maca MUIy B MOBITP1 MICJS OUUCTKHU, MT;

V — 00’em npuMillieHHs, M

3amaua.

3

Bwmict nuity B po604yoMy MpUMIILIIEHHI CTAHOBUTH A KT, a MICJs OYUCTKU BMICT

MUy 3MCHIIMWBCA Ha B kr. Busnauutu CTyr[iHB OUYHMIIICHHA HOBiTpSI BiI[ Mmuiy,

Koe(DIlIEHT MPOCKAKYBAHHS MWJIOBIOBIIOBAaYa, KOHUEHTPAIIIO MUY B MPUMILIEHHI

micas o4McTKY i nmopisasTH ii 3 [JIK. O6’eM npumimenns — J m°

Buxigni gani s po3paxyHKy HaBeJeH1 B TaOIHIIl 5

Taoauus 5. BuxiaHi 1aHi 151 po3paxyHKy

Ne Bapianty

Maca nuiny B poO04oMy NpUMIILIEHH]

HICJIA OYUCTKH

O06’eM NIpUMIIIICHHS],

JI0 OYHCTKU A, KI' | 3MeHmmiocs Ha B, I, Tuc. M°
KT
1 0.25 0.2 48
2 0,23 0,18 4,8
3 0,3 0,25 4,8
4 0,35 0,3 4,8
5 0,25 0,2 4
6 0,23 0,18 4
7 0,3 0,25 4
8 0,35 0,3 4
9 0,25 0,2 5
10 0,23 0,18 5
11 0,3 0,25 5
12 0,35 0,3 5
13 0,25 0,2 5,5
14 0,23 0,18 5,5
15 0,3 0,25 5,5

KoHTpoJibHI 3aniMTaHHSA:

1. Ha ski rpynu noauisiioTbes MPUCTPOT CYyXOro OUHUILIECHHS ?

2. Ski HemomikM MNUIOO0CATKYBAIBHMX KamMep B TOPIBHSIHI 3 IHIIUMH

ITMJIOBJIOBJIFOBAJIbHUMH HpI/ICTpOSIMI/I?

3. BynoBa Ta npuHIMN A1 KaTH031HHUX TUIOBIOBIIOBAYIB.

4. Cxema OCHOBHOTO PyXy ra3iB B IIUKJIOHI.
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IHPAKTUYHA POBOTA Ne6

Tema: OxopoHa HABKOJIMIIHBOIO NPHPOJHOrO CepeloOBHIIA  BiX
3a0pyJAHEeHHS BiAX0JaMH TBAPMHHHMUTBA

Meta po6otu: Buuntu npobiemy 3a0pyIHEHHSI HABKOJIUIIHBOTO TPUPOIHOTO

cepeZoBHINA BIIX0/1aMU TBAPUHHUIITBA

3aBIaHHA 10 POOOTH:

1) OmpairoBat TEOPETHYHI BIOMOCTI;
2) Po3p’s13aTu 3a/1auy BIANOBIIHO 0 BapiaHTY;
3) BinnoBicTu Ha KOHTPOJIbHI 3alTUTaHHS.

TeopeTruuHi BiTOMOCTI.

YTBOpEeHHSI BEIUKOi KUIBKOCTI OpraHIYHUX BIAXOJIB y BUTIJIAI PO3KIIAIEHOT
OpraHikd, MeTa0oJIITIB HAaBKOJIO TBAapUHHUIIBKUX KOMIUJIEKCIB  O00YMOBJIEHO
3aroCTPEHHSAM MPOoOJIEeMH, OB’ SI3aHOT 3 OXOPOHOIO HABKOJIMIIIHBOIO CEPEJOBUILA. 32
CTaTUCTUYHUMHU JAHUMHU, Y CBITI HIOPIYHO HAKOMUYYETHCS 12 MIIpA. TOHH THOIO, IO
3a0pyIHIOIOTh IPYHTH, 3apa’kaloTh TEPUTOPIIO Apa3uTaMU 1 reJIbMIHTaAMU, a JIOIUHY
XBOpoOaMHu. Y BOJI1 1 MOBITP1 3'ABJISIIOTHCS TOKCUYHI PEYOBHHHU, TaKl, IK METaH, aMiak,
OKCHUJM a30TY, MOJILUKIIYHI BYTJI€BOJIHI.

bioraz (cymim CH4 i CO2) yTBOpPIOETHCA y CHEIAIbHUX MPUCTPOSX —
Olorazoreneparopax (puc. 6.1), CKOHCTpyHOBaHMX Tak, 1100 3a0e3MeunuTH
MaKcUMallbHe BHJIUIEHHS MeTaHy. EHepris, ojep)kyBaHa BHACIIAOK CHAIOBaHHS
Oiorazy, moxe nmocsratu Big 60 mo 90% modaTkoBOi €Heprii cyXxoro Mmo4aTKOBOTO
Marepiaiy. Ajie ra3 oJepXKyITh 3 PIAKOI MacH, 1mo MICTUTh 95% BoaM, Tak IO Ha
MPaKTULl BUX1 JOCUTh BaXKKO BU3HAUUTH. BaXKIMBOIO 1mepeBaroio mpoecy € Te, o
y BIIXOJaX 3aJIMIIAETHCS 3HAYHO MEHILIE XBOPOOOTBOPHUX OpPraHi3MiB, HIXK Y
MOYaTKOBOMY MaTepialii. Ajie Bce K HE BCl Mapa3UTH 1 NAaTOr€HHI MIKPOOPTaHi3MU
TUHYTb I1]] Yac aHaepoOHOT0 30pO>KyBaHHS.

OtpumanHs  Oiorazy  cTae  €KOHOMIYHO  BUIOpPaBAaHUM,  SKIIO
OlorazoreHepatopi BUKOPHUCTOBYIOTh CTOKHM BIIXOIB, HANpHUKIIAJ] KaHATII3AIIMHUX

cucteM, cBUHO(pEepM, 00€Hb 1 T. M. AJKe HE MOTPIOHO MONepeIHbO 30UpaTH BiIXOIH,
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CrieliaibHO JOCTaBJIATH iX. JJIS TakuxX TEXHOJOTiM BiOMi1 OOCSTH 1 TPUBAIICTH
HAJIXOJKEHHSI BITXO/I1B, 1 3aJIUIIAETHCS JIMIIIE MEPepoOuUTH iX y 6ioras i 1o00puBa.

Otpumaru 6iora3 MOXHa B YCTaHOBKax pI3HOI NOpoayKTUBHOCTL. lle
BUPOOHHUIITBO € 0COOJIMBO €(hEKTUBHUM Ha arpornpoMHUCIOBUX KOMIUIEKCAX, 1€ MOKHA
JOCSTTH peajizallii MOBHOTO €KOJIOTYHOr0 HUKIY. B Takux KomIuiekcax THid 3a3Hae
aHaepoOHOro 30pO/KyBaHHS 3 MOJANbIIMM OOpOOJSIHHAM aepoda y BIIKPUTHX
OaceiiHax. bioraz BHUKOPUCTOBYIOTH JUISl OCBITJICHHS, 3aJisIHHA MEXaHI3MIB,
TPAHCIIOPTY, €JIEKTPOreHepaTOPiB, AJIsl O0IrpiBaHHs. Y CHIX peaizallii moJi0HUX CXeM
3aJIEKUTh Bl SIKOCTI CHUCTEMHOTO ONpALIOBaHHA BCHOTO IMPOEKTY, CTYIEHS
CTaHAapTU3aLlll KOHCTPYKIIIH, peryaspHOCT1 00CITyroByBaHHS.

Ha puc. 6.1. moka3aHo cxeMu 4OTUPHOX OCHOBHHX THUIIIB 010ra30reHepaTopiB.
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[IpuitManeHe
BMICTIUIHIIE

1. Ha#npocrimmit (nomamHii) Tun Oiorazoreneparopa (puc. 6.1, a)
BUKOPHUCTOBYIOTh y 30HI TpomikiB. Llel mpucTpiii ckiiagaeTbcs 3 IBOX METAICBHX

pe3epByapiB, BCPXHE 3 JAKHUX € I'a3rojibACpoM, a Y HUKHE HCpiOI[I/IIIHO 3dBAHTAXYIOTb
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30pO/KyBaHUN THIM 3 JOJaHHSAM KyJIbTypU aHaepoOHMX Oaktepiid. Sk HMKHIN
pesepByap MokHa BUKOpucTOBYyBatH 200-1iTpoBY O0uKy 3-MiJ mManuBa. bioras i3
rasroJyibjiepa TpyoonpoBoI0M MOAaI0Th y OyIMHOK Ha MOO0YTOB1 MOTpeOu. Ase moaioH1
CUCTEMU XapaKTEepU3YIOTh sIK HECTaOUIbHI (HEeHa1iHI).

2. Cxemy OilorazoreHeparopiB, fKi BUKOPUCTOBYIOTh Yy IHMli, Moka3aHO Ha
puc. 6.2, 6. I'mii HagxoAWTh y HAKONHMYyBay, 1€ HOro BIJOKPEMIIIOIOTH BIiJ
HEe30pOoIKyBaHOT COJIOMHM Ta IHIIOro Marepiany. Jlami moTik 30poKyBaHOi MacH
MOBOJI1 MMPOXOJIUTh YEPe3 3arjuOyIeHe Y IPYHT EerIsTHE BMICTHIINIIE (ITUKII OpOIHHS
ctaHoBUTh BiA 14 no 30 ni6) y mpuiiManpHuil Oak IJs BIAIPAIlbOBAHOI MacH, SIKY
BUKOPUCTOBYIOTh SIK 100puBO. THCK Tra3y, 1m0 CTaHOBUTH OJM3bKO 10 cM BOAHOIO
CTOBIYMKA, CTBOPIOETHCS 3a JIOMOMOIOI0 BaXXKOTO METAJeBOr0 TIas3rojbjaepa.
I"azronbaep nepiognuHo (mpubiau3Ho 1 pa3 Ha 6 MICSIIB) MIIHIMAIOTh, 00 OYUCTUTH
BMICTUJIMIIE BiJi HAKOMMYEHOIO HUIAKy y BepXHid yacThHi. OOOB'I3KOBO MOTPIOHO
IIOJICHHO MEPEBIPSATH CTaH TPYyOOIPOBO/IIB 13a0€3MeUyBaTH PETYISIPHY NPOPLIAKTUKY
oOnagHaHHs. HesikicHe 00cCiyroByBaHHS - OCHOBHA IMPUYMHA MOXJIMBOTO BHUXOAY
OlorazoreHeparopis 3 Jiaay.

3. Kuraiicekuii Tum 0iorazoreHeparopa mokasaHo Ha puc. 6.2, B. OcoOIHBICTIO
MPUCTPOIO € YJAIITYBAHHS CTAI[IOHAPHOTO CKJIEMIHYACTOro OETOHHOIO KOpIycCy, L0
3HaYHO JIELEBIE, HDK CHCTeMa 3 BaXXKUM MeETaJeBUM rasrojipepom. I3
HAKOIMYEHHSM ra3y 3pocTa€e HOro THCK, 110 3aBakae MOIaBaHHIO 30pOKyBaHOI MacH,
TOOTO B1IOYBAETHCS PETyYIIOBaHHS POOOTH CUCTEMH.

4. CxeMy aBTOMaTU30BaHOI'O MPUCTPOIO JJIs1 IPOMHUCIIOBOI epepOOKH BIIXO1B
TBApUHHUIITBA TOKa3aHO Ha puc. 6.2, T. Y 1bOMy HNPUCTPOi 30pOIKYBaHHS
B1I0yBa€THCS BHACIOK MiAIrpiBanHs npuHaiMHi 10 35°C.

Po3paxynok po3mipie 6iozazozenepamopie

MoxnuBuii  €HepreTMYHUM BHXi Olora3oreHepaTopa BH3HAYalOTh 34
dhopmyoro:

E=n-Hy, 'V, (6.1)
ne n - KKJI nanbHHUKOBOTO MPUCTPOIO, KOTEJIBHOIO Ta IHIIOTO OOJagHAHHS

(cranoButh Onm3bko 60%. IloTpiOHO 3a3HAUMTH, MO AEAKY KUIBKICTH METaHY
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CHpsIMOBYIOTH Ha minirpiBanHs, 1o 3Hmwkye KKJI); H, - nutoma o6'eMHa Teriora
sropanHs Giorasy (6imssko 20 MJ[x/M® 3a mapuiansHOro Tucky 6nmseko 103 Ila);
Vi - 06'em onepxanoro 6iorasy.

CrniBBinHomeHHs (6.1) mjist 4uCTOro MeTaHy, IO BXOJIUTH Yy 0Oioras, Mae
HACTYITHUHN BUTIIS:

E=n Hy" fnVp (6.2)

ne H, - nuToMa TeImIoTa 3ropaHHsa MeTaHy (3a HOPMAJIbHHX YMOB 28 MJIx/M),
fm - 4acTKa MeTany B Oiorasi (6su3bko 0,7).

O06'em 61ora3y BU3HAYAIOThH 3 BUPA3Y:

V, = cm, (6.3)
zie ¢ — BHXiz Oiorasy i3 cyxoi 6iomacu (i 0,2 1o 0,4 m>/kr);
mg - Maca Cyxoro 30poJ[PKyBaHOT'0 Matepiany (Hampukiaid, 2 Kr/qo0y Ha ogHy

KOPOBY).
O6'em piakoi Macu, IO 3aloOBHIOE Olora3oreHepaTop, BHU3HAYAIOTH 34
dhopmyoro:

Vi=mo/ Py, (6.4)
ne P, - TyCTUHA CyXOro Marepiaiy, po3mnoziaeHoro y Maci (6auspko 50 kr/m?).
O06'em GilorazoreHeparopa BU3HAYAOTh 32 POPMYJIOIO:

Va =V t, (6.5)
ne Vr- MBHIKICTH MOIaBaHHA 30pOKyBaHOT MacH y 0iora3oreHepaTop;

t, - TPUBAJICTH Nepe0yBaHHA 4eproBoi nopiii 6iomacu y 0iorazoreneparopi (Bif
8 1o 20 110).

3agauya. Busnautre o0'em Oiorasy, oaepxyBaHOro y OiorazoreHeparopi BiJ
yTUIi3allii THOIO YOTHUPHOX KOpIB, 1 3a0e3meuyBaHy HHUM MOTYXHICTb. TpUBaIICTh
nukity 30pomkyBanss 20 ni6 3a temmnepatypu 30°C, cyxuil 30poKyBaHUN MaTepial
BiJl OJIHI€T TBAPUHU MOJAIOTH 13 MIBUAKICTIO 2 Kr/H00y, Buxin Oiorasy ckiagae 0,24
m*/xr, KK]I nansaukoBoro npuctporo 0,6; BiIHOCHUI BMICT METaHy B OJEPKYBAHOMY
6ioraszi craHoBUTH 80%.

KoHTpoJibHI 3aniMTaHHSA:

1. JlaliTe BU3Ha4YeHHS Oloras — 11e...

2. OxapakTepu3yiiTe HalIpOCTIUH (IoMalIH1i) TUI Giora3oreHepaTopa.
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3. Sxuii mpuHIMN A1 010ra3oreHepaTopis, siIKi BAKOPUCTOBYIOTh Y [H1i?
4. 3a gxoi TeMriepaTypu BiIOyBa€eThCs MpoIec OPO/IiHHA B aBTOMAaTU30BAHOMY

MPUCTPOT AJIs1 IPOMUCIIOBOT EPEPOOKHU BIIXO/(1B TBAPUHHUIITBA?
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IHHPAKTUYHA POBOTA Ne 7
Tema: CkiaagaHHs JAep:KABHOI €KOJIOTIYHOI eKCIIEPTU3H HA HOBY TEXHIKY,

TEXHOJIOTII0 Ta Pi3HOT0 POy NPH 3HAYEHHE, IPOEKTHY JOKYMEHTALII0
MeTa po0OTH: HABUMTHUCH BU3HAYATH CTYII€HI €KOJIOTTYHOTO PU3HKY Ta O€3MeKu

10J10 OXOPOHHU MPUPOTHOTO CEPEIOBUIIA 1] Yac 3A1MCHEHHS PI3HUX MPOEKTIB
OcHoBHi_noHsTTsA: EKONIOTiUHA eKcrepTh3a, MPOEKTHA JTOKYMEHTAIlisl, HOBa

TEXHIKa 1 TEXHOJOrIs, JKepena 3a0pyIHEHHS MPUPOJHOTO HABKOIHUIIHBOTO
CEpEeIOBUILA.
3aBpaanHg 10 podotu: OmpairoBaT TeopeTuyH1 BigoMocTi. Ha mpukianmi

rocroJlapcTBa, i€ MPOXOAWIM BUPOOHUYY TMPAKTHKY, HIATOTOBUTH TMPOEKTHY
JIOKYMEHTAIIIIO JIJIs1 €KOJIOTTYHOT eKCIIePTHU3H.
KopoTki TeopeTHUYHI BiTOMOCTI.

Jlep>kaBHY €KOJIOTTYHY €KCIIEPTU3Y MPOBOASTH:

1) ©Oe3nocepeHbO EKOJOTO-eKCIepTHUMHU TiApo3aiiamMu  MiHicTepcTBa
€KOJIOTTYHOT Oe3nekn YKpaiHu Ta Horo opraHiB Ha MICISX;

2) cremiaji30oBaHUMHU YCTaHOBAaMHU Ta OpraHizalisiMM (HaYKOBHUMH LEHTpPamMu
OXOPOHHM BOJI, €KOJIOT1i MOPSI, TEXHIYHOT €KOJIOT11 Ta 1HIIL. );

3) cnoemianbHO CTBOPEHHMMH KOMICIIMM 32 peKoMeHjaliero MiHicTepcTBa
€KOJIOTTYHO1 Oe3neKku YKpaiHu.

HezanexHo BiJ HUIAXYy HPOBEAEHHS JE€PKABHOI EKOJIOTTYHOI EKCHepTHU3U
(0co0sIMBO Y BUMAJAKY, KOJIH HAETHCS MPO 00’ €KTHU, SIKI MOXKYTh HEraTUBHO BILJIUBATU
Ha 3JI0pOB’sS JIIOJMHHU) CJIiJ] BpPaxoBYBaTH BHCHOBKM CaHITAPHO - TIrl€HIYHOI
excrepTu3u MiHicTepcTBa OXOPOHHU 370POB’ s, 200 MPOBOAUTH €KCIIEPTU3Y CIUIBHO 3
opraHamMu OXOpPOHH 37J0pOB’Sl.

I. JlepxaBHa €KOJIOT1YHA €KCIEPTH3a MPOEKTHOI JOKYMEHTAIIIT

[1in NpoEeKTHOI0 JOKYMEHTAIIEI CIi PO3YMITH Jep>KaBHI MPOrpaMu Ta MPOEKTH
PO3BUTKY OKpPEMUX T'ally3el TOCroiapcTBa, poOoUi NpoeKTH Ha OyA1BHUIITBO HOBUX Ta
PO3IIMPEHHS, PEKOHCTPYKIII0 1 TEXHIUYHE MEepeo30pPOEHHS MII0UUX MIJIPUEMCTB,
MPOEKTH 3aKOHOJABYUX Ta IHIIMX HOPMATHUBHO-NIPABOBUX aKTIB, L0 PETYNIIOIOTH
BITHOCMHU B Tally3l OXOpPOHM JIOBKULIS, KOHTPOJIOIOTH MJISUIBHICTH, IIO MOXKeE
HEraTHUBHO BIUIMBATH HA CTaH HABKOJIUIIHBOTO MPUPOIHOTO CEPEIOBUIIIA.

JIo TpOeKTHOI JOKyMeHTallli, IO MOAAE€TbCS HA JIepKaBHY EKOJOTTYHY
€KCIIePTU3Y, CTABISTH TaKi BUMOTH.

1. 3aranpHa 1HQOpMalis Tpo OO'€KT MPOEKTYBAHHS Ta IepeadadyBaHi
MIPOEKTHI pillleHHs (3arajbHa MOSICHIOBAJIbHA 3aIIUCKA).

2. Crucnuit BUKIIaJ CyTi MPOEKTY ( MACIOPT MPOEKTY).
Exonoriyauii macnopT CKJIagaeThes 3 TAKUX PO3LITIB:
1)  3arampHi BIIOMOCTI PO MiANPHUEMCTRBO;
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2)  NpUPOJHO-KIIMAaTHYHA XapaKTEPUCTUKA palOHY PO3TAlllyBaHHS MIANPUEMCTBA;
3)  BiZOMOCTI PO TEXHOJOT1H0 BUPOOHUIITBA;

4)  ceprudikaT Ipo CUPOBUHY;

5)  XxapakTepucTHKa 3€MEIbHHX pecypciB 1 IUISHKHM, Ha SKIA po3TalioBaHe
HIATPUEMCTBO;

6)  XapaKTepHCTHKa BUKHJIB B aTMOC]EPY;

7)  XapaKTepHCTHKa BIIXOJ1B BAPOOHUIITBA;

8) PO3MIILIEHHS B1IXO/1B BUPOOHUIITBA;

9)  xapakTepHCTHKa €KOJOTTYHOI JIsJIbHOCTI MIANPUEMCTBA, B TOMY YHCIII:

o BUTPATU HA MPABOOXOPOHHI 3aX0/IH;
° IJIATEK1 32 BUKUIH 1 CKUJIH;
o TJIaTeXk1 32 BUKOPUCTAHHS IPUPOTHUX PECYPCIB.
3. O1iHKa BIUIMBY 3aIllpOTIOHOBAHO1 JIISUIBHOCTI HAa CTaH HaBKOJHUIIHBOTO

MIPUPOJTHOTO CEpeAOBUINA (HaHUN PO3AUT UM TJIaBa PO3POOIISIETHCS 3T1AHO 3 AIIOUUMHU
HOPMAaTUBHO-TIPABOBUMH aKTaMU).

4. 3asBa 1Tpo OUiKyBaHHI (mepeadadyBaHi) €KOJIOTIYHI  HACIIAKU
3alpOeKTOBaHOi JisIbHOCTL. JlOo JOKyMeHTalii MOBUHHI TaKOX JOJaBaTHCS
pPO3paxyHKH, OOTpYHTYBaHHS Ta KOIIi BCIX IOTOJKEHb 1 BUCHOBKIB 3alllKaBICHUX
opraHizariu.

VY mpotieci eKCrepTHOIT OIIHKY MPOEKTHOT JOKYMEHTAIlii BU3HAYAIOThCS CTYIIHB
€KOJIOTTYHOT'0 PU3UKY Ta O€3MEeKH 3aIjlaHOBAHOI JISTILHOCTI, BIIMOBIAHICTE 00’ €KTIB
BUMOTaM €KOJIOTIYHOTO 3aKOHOJIAaBCTBA, CaHITApHUM 1 Oy/iBEJIbHUM HOpPMaM Ta
npaBuiiaM. J[aeTbcs o1iHKa ePeKTUBHOCTI, TOBHOTH, OOTPYHTOBAHOCTI Ta JOCTaTHOCTI1
3aXO0/1B 100 OXOPOHU HABKOJIHUIITHBOTO MPUPOJTHOTO CEPETOBHIIA

[linroroBieH1 BUCHOBKH JIEpKaBHO1 €KOJIOTTYHOT eKCIePTU3U OBUHHI
3BOJIMTHCS J0 TPhOX MOKJIMBUX BapiaHTIB.

1. JlokymeHTalisi po3pobiieHa B LUIOMY  BIAMOBIZHO J1IO BHUMOT
MIPUPOJIOOXOPOHHOTO  3aKOHOJABCTBA, [IIOYMX HOPMATHBHUX JIOKYMEHTIB 1
OI[IHIOETHCS TTO3UTUBHO (TIOTO/IKYETHCS ).

2. JlokymeHTaltis, 10 IIOBHOIO MIpOIO BIJIITOB1ga€ BUMOTraM
MIPUPOJIOOXOPOHHOTO  3aKOHOJABCTBA 1  JIIOYMX HOPMATUBHUX  JIOKYMEHTIB
(BKa3yIOThCSl KOHKPETHI IPUUMHH ), TOBEPTAETHCS HA JOOIPAIIOBAHHS.

3. JlokyMeHTallisi, peanizaiiss NPOEKTHUX pIIIeHb $KOi BCTYMAOTh Y
CYNMEpPEYHICTh 3 BHUMOTaMH MPUPOJOOXOPOHHOTO 3aKOHOJABCTBA, OIIHIOETHCS
HETaTUBHO 1 BIAXWISIETHCS B1Jl TOTOKEHHS (ITPUHITMIIOBO HEraTUBHA OIIHKA Ma€ OyTH
MaKCHUMaJIbHO OOTPYHTOBAHOIO).

BucHoBKH nepkaBHOI €KOJOTTYHOT €KCTIEPTU3U TOBUHHI OyTH HaJIpyKOBaH1 Ha
odimiiHux OylaHkax opra”iB MiHIiCTepCcTBa €KOJIOTIUHOI Oe3MeKHu, CKpIIIeH1
nignucaMu, repOoBOI0 NIEYaTKOI0, MaTH PEeECTpalliiiHi HOMEpH 1 JaTH.
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11. Exonoriyga excrieprrusa JOKYMEHTAII] 3 BIPOBAIPKEHHAM HOBOI TEXHIKH

[Tig moxyMeHTAaIlI€I0 3 BIPOBAKEHHSIM HOBOI TEXHIKH 1 TEXHOJIOTII CI1] pO3YyMITH, B
OCHOBHOMY, MPOEKTH OYIIBHUIITBA JOCIITHO-IIPOMHUCIOBUX (EKCIIEPUMEHTAIBHUX )
YCTAaHOBOK, II€XIB BUPOOHMIITB, MUIBHUIIb, JIIHIM TOIO, a TaKOX MaTepiaiu, sSKi 3a
CBOIM 3MICTOM 1 MPU3HAYEHHAM MOXYTh OyTH HPHUPIBHSIHI JO BKa3aHUX IMPOEKTIB.
Jlana noKyMeHTallis NiAJIArae JIep’kKaBHIM €KOJIOTIYHIM eKCHepTu3l JIMIIEe B TOMY
BUIMAJIKY, SKIIO Il TEXHOJIOTii 1 TeXHIKa CTOCYIOThCSA MISTILHOCTI OO'€KTIB, SKi
CTAHOBJISITH MIJBUIINCHY €KOJIOTTUHY HeOe3mneKy. B mpoiieci ekcrnepTusu OiHIOTHCS
TUIBKM Ti TOKa3HUKH, 10 MalOTh BIJHONIEHHA JO 3a0e3MeUYeHHS OXOPOHU
HABKOJIMIIIHBOTO TMPUPOJHOTO CEpPEOBUINA BiJl 3a0pPYJHEHHsS Ta PaIliOHAIBHOCTI
BUKOPHUCTAHHS MPUPOJIHUX PECYPCIB, BCI 1HIII - €KOHOMIYHI, TEXHIYHI Ta 1HIII - J0
yBaru MOXyTh HE OpaTucs.
II1. Exoyioriuga excrepTr3a JII09nX 00’ €KTIB Ta KOMILICKCIB

[lutanHs MIOA0 MISUVIBHOCTI €KOJIOTTYHOT EKCIEepPTH3M II0YMX O00'€KTIB Ta
KOMILJIEKCIB MOKe PO3TIISAaTUCS BIIMOBIAHO 10 piieHb Kabinety MinicTpiB Ykpainu,
MiciieBuX Paj HapoaHUX JemyTaTiB Y iX BUKOHABYUX KOMITETIB.

VY mpoiieci €KOIOT1YHOT OI[IHKY IIF0YUX 00'€KTIB Ta KOMILUIEKCIB PO3IIISAAI0THCS
TaKl MUTAHHS:

1)  BuUABIAIOTBCS HasBHI JpKepena 3a0pylHEHHS aTMocdepu -CTallloHapHi
(opranizoBaHi), HEOPTraHi30BaH1 Ta IEPECyBaHHI;

2)  mkepena 3a0pyJHEHHS BOJOWMHMII - TEXHOJOTIYHI MPOIECH BUPOOHUIITBA,
LEeXH, TUISTHKA Ta YCTAaHOBKH, JI€ YTBOPIOIOTHCS 3a0pyIHEH1 CTIYHI BOJH;

3)  mxepena 3a0pylHEHHS IPYHTIB 1 MIA3€MHHMX BOJ - MICUS YTBOPEHHS 1
CKJIQJTyBaHHSI BIJIXO/IIB;

4)  BU3HAYAETHCS HASBHICTh Ta €(PEKTUBHICTH Jii MPUPOJOOXOPOHHUX OUMCHHX
CHOpYA 1 YyCTaTKyBaHHA, fKl ()YHKUIOHYIOTh Ha MIANPUEMCTBI Uil 3a0€3MeueHHs
MONEepPeKEHHSI HEraTUBHOTO BIUIMBY JIXKEpeEI 3a0pyAHEHHS Ha TOBKULIS;

5)  GopMyrOThCS MPOMO3UIIIT: MO0 JAOUUIBHOCTI 3MIHU TEXHOJIOTIYHUX MPOLECIB;
PEKOHCTPYKIIIi, PEMOHTY 200 MOBHOI 3aMIHU OYMCHHUX CIIOPY/l 1 YCTAHOBOK; MOHTaXYy
HOBUX JIOJATKOBUX MUJIOTA300YMCHUX YCTAHOBOK 1 CHOPYI JJsi OYHILEHHS
3a0pyAHEHUX CTIYHUX BOJ; 3/IMCHEHHS JOJATKOBUX 3axOMdiB 3 yTWiizamii (du
€KOJIOTTYHO  Oe3MeYyHOro IOXOBaHHS)  BIAXOMIB; TMPOBEICHHS  3aXOJiB 3
YIOPSAKYBaHHsI, 0JIarOyCTPOIO Ta 03€JICHEHHS TEPUTOPIi MIAMPUEMCTBA; OpraHi3arii
CaHITapHO-3aXUCHOT 30HU (KO OO'eKT HEW He 3a0e3nedeHHil) Ta NOTpUMAHHS ii
CTaTyTy.

BHUCHOBKY
VY pasi npoBeleHHS JIepKaBHOI EKOJOTIYHOI €KCIepTHu3u Oe3mocepeHbo

€KOJIOT0-€KCIIEPTHUMH Tiipo3aiiaMu MiHICTepCTBa €KOJIOTIYHOI Oe3neku YKpaiHu

47



CTpOK ii MpOBEJCHHS HE MOBHHEH MepeBHINyBaTH 45 KaleHJapHUX AHIB. Y pasi
noTpedu 3a PILIEHHSM E€KOJIOro-eKCHEepTHUX Miapo3auIiB MiHekoOe3nekn Ta Horo
OpraHiB Ha MICISX CTPOK MOXe OyTu mpojaoBxkeHud a0 60 NHIB, a y BUHATKOBHUX
BUIAJKaX B CKJIaAHOCTI npobnemu - 1o 120 gHiB. Y pasi npoBeAeHHS Aep>KaBHOI
€KOJIOTYHOI €KCIIEPTU3U IHIIMMHU HAYKOBUMH 1 TBOPUUMH KOJIEKTUBAMHU, IMPOEKTHO-
JOCHIAHUMU CHeIiali30BaHUMU OpraHizalisiMu, rpynamu, GipMaMu TOIO, TEPMiH
3IIHCHEHHS eKcnepTu3u -10 90 KaneHgapHuX JHIB.

VY BUNagKy pO3TIsay €KOJIOrO-€KCIepTHUMHU Miapo3auiaMu MiHicTepcTBa
€KOJIOTTYHOI Oe3neku YKpaiHu Ta oro opraHiB Ha MICHSAX MPOEKTHOI JOKyMEHTAaIlii
BXKE JIONPAIbOBAHOI 1 BIIKOPUTOBAHOI 3riTHO 3 BUMOI'aMH MONEPEIHIX BUCHOBKIB
JIep>KaBHOI €KOJIOT'TYHOT €KCIIEPTU3U CTPOKH MIATOTOBKH OCTATOYHUX BUCHOBKIB - 70
30 kajieHIapHUX JTHIB.

TepMiH i MO3UTUBHOTO BUCHOBKY JIEPKABHO1 €KOJIOTTYHOI €KCTIEPTU3H 3 POKH
BIJI THA WOTr'0 BUIAYl.

[IpyHIIMTIOBO HETaTUBHUII BHCHOBOK (KOJIO pealli3allil0 MPOEKTy eKCIepTh3a
BU3HAJIa HEJIOMYCTUMOIO) - O€3CTPOKOBHIA.

BHCHOBOK, 3riJHO 3 SIKUM JOKYMEHTAIlisl HaIpaBJieHa Ha JOONPAILIOBAHHS, 1€
J0 TOr0 4Yacy, IIOKM BHMOTM €KOJIOTO-€KCIEPTHOTO MiAPO3JALTy OpraHiB
MinekoOe3neku He OyyTh BUKOHAHI.
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