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X.1 Exonomiku acnektn 1 Hajnoopo docranan Texauku

Haj3nauajnara TeMa Bo 0BOj JlofaTok ce ogHecyBa Ha MpolecuTe Ha 00padoTKa Ha
MUHEpAJIUTe, HUBHUTE OCTATOLM M YNPaBYBAakETO CO OTHAJHUTE KaMemwa Ha
pyAaTa KoM IITO UMaaT MOTEHIMjall 3a CUIHO HEFaTUBHO BJIMjaHKE BP3 KUBOTHATA
CpeiriHa WJIM MaK KOM IITO MOXKE Jla ce CMeTaaT KakKo IpuMepH 3a “moOpa mpakca’.
Hamepara Bo 0BOj JJOJaTOKOT € [ja ce MOTKPEHE CBECHOCTA 3a yNOTpeOyBame Ha
CUTE MOCTOEYKH Hajo0OpH aKTUBHOCTU BO BPCKa Ha OBOj CEKTOP.

MeTanuTte KoM LITO CE HABEIEHU NOMIONY U ce 00jacHeTH BO 0BOj [HogaTok, ce:
® 0JIOBO
® [WHK

Ce JaBa O6jaCHYBaH)e Ha OBHC THUIIOBM Ha MCTaAJIMU, HC3aBUCHO O] HHMBHUTC
MPpOU3BOJACTBCHN KOJINYCCTBATA WJIN ITAK O METOJUTC HaA O6pa60TKa,KOH mToO CE
KOopucrar (HaHpHMep, ounno Ja €€ KOpuCTaT MCXaHUYKHU MCTOIM KaKO HITO €
METOJaTa Ha (1)JIOTaHI/Ija, WX IMaK XCMUCKUTC W XUOPOMETATYPTUCKUTEC MCTOIN
KaKoO IITO € IMIOoCTalKaTa Ha HEOCHC, I/ITH)

TonkyBame Ha TEPMHHHTE KOH IITO ce YIOTpedyBaaT BO 0Boj lomaTok:

“mpoW3BOACTBO BO PYAHHIHUTE” - BO CIydyaj Jla ce OfHECyBa Ha MeETaJuTe:
KOJMYECTBO Ha METajW KOM IITO ce HaofaaT BO KOHIEHTPATOT AOOHMEH IO
MPOU3BOJICTBEHNOT NpPOLEC, KAKO W BO CHUTE JPYrd CIy4daW, OCBEH aKO KakKo
HaJIONOJIHYBAakE HAa M3pAa30T HEMA HABEJEHO HEKOE [pPyro 3Hauewmhe Ha OBOj
TEPMHUH, KaKO IITO € MacaTa Ha KOHIEHTPATOT MO MpOLEcOT Ha o0paboTKa Ha

pyaara;

“TMF - Tailing Management Facility (ITocTpojka 3a pakyBame/ ynpaByBamwe CO
OTCTaTOLUTE)” - MOXeE Ja Oupie cucteM Ha Oapa/OpaHa, CUCTEM Ha 3aTPYIyBamke CO
jaloBMHA, KYNUIITE Off OCTATOLM WJIM TMaK HEKOj APYr HAauuH 3a YIpaByBame CO
OCTaTOIHTE.

Onoso

OnoBoTo ce nojaByBa Bo popMa Ha CyJicpuam WIIM aK MOXKe Jla ce Hajae BO popma
Ha KOMIUIEKCHU PYA¥ CBP3aHO CO IMHKOT U BO Majy KOJUYMHU CO CPeOPOTO U
6akapoT. Co TeKOT Ha TOJUHHUTE CE BOBEJACHU TrOJIeMH M3MEHH BO IlleMaTa Ha
yrnotpe0a Ha OJIOBHATA pyAa.

OOuYHO, KOHIIEHTPAT Off OJIOBO MOXE Jla ce MOCTUTHE CO MOMOIII Ha CeJEeKTHUBHA
¢aoranmja. MeTanure MoXaT MOBTOPHO Jla ce JoOHMjaT Off KOHUEHTPATOT CO
MOMOIII HA eKCTpaxupame Ha OJIOBOTO Off HEroBaTa pypa.
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Cdanepuror (UMHK-XKeJe3eH cyiadun, ZnS) TpeTcraByBa €fieH O OCHOBHUTE
PYJAHU MUHEpPaJA BO CBETOT. LIMHKOT OOMYHO ce Jo0uBa Off pyJHUOT KOHIEHTPAT
CO MOMOII Ha MOKPEHE U €JIEKTPOHCKO PUBIEKYBAE.

X.1.1 Kay4YH#u eKOJIOIIKH NPamama

CoonBeTHOTO fAeuHUpame Ha KapaKTEpUCTUKUTE HA MaTepHUjajuTe BCYLIHOCT
IpeTcTaByBa OCHOBA 3a YCIEIIHO AOOUMBAaMmE HA OCTATOLUUTE, U YIpaByBame CO
OTHAJIHUOT KaMEH. YIpaByBamETO CO OCTATOIMTE M OTHNAJHUOT KaMeH
IpeTcTaByBa €fleH JieJl Off LIeJIOKYIHaTa olepalyja BO PyAapcTBOTO, Koja IITO
UCTOTaKa IPUPOAHO ja BKJIydyBa caMaTa olepanyja Ha eKCTpakuuja u ¢asaTa Ha
oOpaboTka Ha pypmata. He camo mTo oBre mpeocTaHaTH JEJIOBM Ha onepanujaTa
uMaaT BIMjaHME Bp3 MpoliefypaTa Ha yIpPaBYBambe CO OCTATOLUTE U OTHAJHUOT
KaMEeH, BO pEalHOCT METOAUTE KOU LITO ce MpUMEHyBaaT BO PYyAAapCTBOTO MU
oOpaboTKaTa Ha pyjaTa BCYIIHOCT IO JETEPMUHUpAAT YIPaBYBakbETO, a HE
00paTHoO.

Mecrara Kajie LITO ce CIPOBEAYyBa YIPaBYBaHkETO CO OCTATOLUTE U OTHAJHUOT
KaMeH ce TpaHcopMupaaT Taka ja IIOMUHYyBaaT HU3 NOoBeKe dasu, of ¢as3ara Ha
AM3ajHUPAKBE HAa CAaMOTO MECTO 0 ¢pa3aTa Koja LITO IpEeABUAYBa MOCIeJOBaTETHA
rpuzKa 3a MECTOTO IO CIIPOBEACHUOT Ipoluec. Kaj oBue NOCTpOjKH Of] €CEHIU]ATHO
3HaUYeHhE € MEHAIIMEHT IpolleflypaTa, 1 OBa 3HaUYeHhE MOXeE Jla ce TOJIKyBa Ha TOj
HAa4MH KOj IIITO UM HAjroJieMa CMUCHa 3a cuTe (pa3m Ha TO] HUKITYC.

JIpyro 3HaudajHO Ipallake KOoe IITO Tpebda fa ce pasriefa € ajanranujata Ha
UKJIYCOT BO OJIHOC Ha TMPOMEHUTE BO peanHocTa. [IpuMepoT omminaH OBE €
BCYIIHOCT IpuMep Koj ommmnyBa 10 roguHM cTap ONEpallMOHEH LUKIYC Kaje
cynadypHaTa COpsKMHA HAa OTMAHUOT KaMeH KOj M3JIeTyBa Of PYTHUKOT MOXKe Ja
ce TIOKa4M JI0 TOa HUBO TaKa jjla Ou Mpeu3BuKaia KUCEAUHCKO Kalete (Openadca)
00 KameHuiue ocuwiawioyu. 3a na ce m30erHe cuTyalnyja Kaje IITO BaKBaTa
ApeHaxka O mpeTcTaByBajia MpoOJeM Kora Ou ce jaBujia KOHTUHYUPAHO BO MOAOJT
BPEMEHCKU NIEpUo]], TPH (PyHKIIMOHUPAHETO HA IIMKIYCOT Tpeba Jla ce BOAU IpuKa
Taka IITO K& Ce OBO3MOXHU Mellake Ha OTHAJHUOT KaMeH CO MPEeOoCTaHaTUOT
OTMajiecH KaMeH KOj IITO coapxku nydep - MUHEpadu WU TPEKY OJJeIIHO
HajajJIeKBaTHO UCIYIITake€ Ha MaTepHUjaiuTe Kajie IITO UMa MOTEHIUjal 3a MojaBa
Ha KUCEJIMHCKA JipeHaxka. Bo gajeHnoT npuMmep, Kako HajCOOJBETHO MOKE fia ce
HaBefle fieka € U3JI0XKyBamke Ha OMJIO KaKBU HAO[U KOHU IITO ce JoOMBaaT 3a BpeMme
Ha (PYHKIIMOHUPAHETO Ha MPOIECOT, 3a JJa MOXKe fla ce€ TOMUHE MHOTY IMOHAaTaMy
BO HapeJiHaTa (a3a Mo MUKIYCOT U Jla Ce IeJCTBYBa COOJIBETHO 3a Jla C€ IOCTUTHAT
Hajqo0puUTe IEJOKYIHHU U IOJITOTPAjHA €KOJOIIKA U €KOHOMCKH NPU0OUBKH.

Bo pyaapcCkaTa I/IHJIYCTpI/Ija CC€ IMOCTUTrHAJIa morojgcmMa COBCCHOCT BO IIOCIICJHUTC
HCKOJIKY I'OJNHU. HNako HUCTOPUCKUTE OIICpalluy KOU IITO UMaaT rojicMo BJII/IjaHI/Ie
Bp3 2KHMBOTHATa CpC€IMHA HC MOXKAT [Oa CC CMCTAaaT KaKO MNpPETCTaBHUOU Ha

“‘CACA” PynHuK 3a 0JIOBO M IIMHK Annukanuja 3a [PPC
HopgaTok X 3/68



PEOBNalyBAaUKNOT HAYMH Ha MOJEPHO YIpaByBame CO OTHAJHUOT KaMeH U
octaronuTe. Ce MOCTUTHAN 3HAayaeH HaNpejoK BO pPaMKHUTE Ha JIETHCIATHBATa,
Koja TM offoOpyBa OapamaTra M KOHTpoJjaTa. Bo peanHocra, eTOKYITHHOT IUKJITYC
Ha (PyHKIMOHMpAHKE HA PYJHUKOT KOHTUHYMPAHO Tpeba ja ce 3eMe BO MPEeBHJ
Taka IITO 3aTBapalkbeTO HA PYAHMKOT ce IJIaHWpa W Npu Toa ce o0e30eqyBaaT
CpeJicTBa Ha €KOJIOLIKY NpudaTiInB HAaUuH, AYPYU U NpeJ] PyAHUKOT Jja c€ OTBOPHU 32
pabora.

X 1.2 MecrTononoxoa

PymapcTBOTO TpeTcTaByBa YHUKATEH CEKTOpP KOj IMPHMapHO TEOJIOMKN ja
IeTepMUHMpaA JIOKanMjaTa Ha pygHUKOT. OBaa omnpepenba MpeTcTaByBa TJlaBHA
pasnukKa BO cnopefda co IpyruTe MHAYCTPUCKHU TpaHKuU. JlokalujaTta Ha caMUOT
eKCTPaKIMOHEH TpoIec € MpejleTepPMUHApPaHa Ha HAYMHOT KOj IITO € TIoTope
onuiad. O0paboTKaTa Ha MUHEpAJIUTE ce 3eMa OJUCKY 0 caMOTO MECTO Kajie
IITO Ce Haofa PyJHUKOT, a BaKBaTa MECTOIOJIOKO0A ce JTOMKKM Ha HUCKUOT CTETeH
Ha TIPUCYTHA Py/ia, ¥ Pe3yJTHpa BO 3aKJIYUOK KOj BEJIM JicKa BpeJHOCTa Ha pyAaTa
HE MOXKeE Jia TH MOKpHUe TpaHCHopTHUTE Tpotolnu. [Torope cnomeHaTuTe pakT BO
CUTE CcyJyau He € BUCTHHUTH OJJHOCHO HE BakKaT 3a CUTE Cllydyau Ha mpepaboTKa Ha
pynaTa, a Tpeba jja ce HallOMeHe | JieKa BO HEKOM ClIy4yad pyjaTa ce mpepaboryBa
MHOTY WJIjaHUIM KWJIOMETPH HaJBOp Off pymHUKOT. Kako HampuMmep, MpoIecoT Ha
006paboTKa Ha OGOKCHTOT BO aJIlyMUHUYM MMa MOTpeba Off TOJIeMO KOJMYECTBO Ha
eHepruja u TPOUIOIMTEe Ha TPAHCIOPT Ha pyAaTa KOM IIITO MOXKAT Jia ce MOKpHjaT
CO TIOHWCKHM CHEPreTCKHM TPOIIONY 3a HUBHO OOOTYBame KOW INTO MOKAT Ce
U3BpIIIAT Ha MOBEeKe pa3juyHU JoKaluu (BO MOBEKETO Cllydyad, MaKO HEKOW PyAau
pesl HUBHOTO papMHUpame MOXKAT CEYIITE fla Ce M3BajjaT Off CAMOTO MECTO).

ITpu npouecoT Ha ynpaByBame Ha OCTaTOLUTE U OTIMAJHUOT KAMEH, CTEIEHHUTE Ha
cnoboja BO BpCKa CO camara JioKalyja, FeHepaJHO MOBTOPHO ce 3rojieMyBaar, HO
IIpU IpoLECcOT Ha 00padoTKa Ha pyjaTa BO IJIaBHO ce Mpenopayvysa jeka Tpebda fa
ce OrpaHMyaT WM Ja ce peAayuumpaaT TpaHCHOpTHUTE Tpouounu. Kaj moeketo
Cllyyal OCTATOLUUTE C€ MyMIaaT WM C€ TPAHCHOPTHPAAT MHOTY KHJIOMETPHU [0
COOJIBETHOTO MECTO 32 OJIJIOKYBAE.

Bo onme cnyyam Kajie IITO ce CeJEKTUpaaT OCTATOLMTE W/WIM ce MEHalupa co
JOKalpjaTa Kaje WTOo ce Haofa OTHaflHUOT KaMeH, Tpeba Jla ce 3eMaT MHOTY ApYra
¢pakTOpH, KaKO IITO Ce:

° ce laBa MPEeJHOCT Ha OHOj HAUMH Kafie IITO ce yInoTpeOyBaaT MOCTOCUYKUTE
reorpacdcku popManuu (KaKO HalpuMep, jaMATE KOW INTO BeKe MOCTOojaT
Ha Taa JIoKaIyja)

° Tpeba [a ce TMOYUTyBaaT XHUAPOTEOJIOMIKUTE KapaKTepPUCTUKU Ha
oOMKoOIIHATA cpefinHa (MOJ3eMHAaTa 1 TIOBPIIMHCKATA BOJIA)
° ajlanrranyjaTa Ha TOCTpPOjKaTa KOH OKOJIHATa cpefuHa (Kako Hampumep,

KOHTpOJIa Ha MpalluHaTa, OydyaBaTa 1 MEpu36aTa BO Cllydaj Kajie TO UMa
KOHCTaHTHA TIOMyJIaIHja)
° MeTpoJioruja (HampuMep, MOflaToLH 3a pachpefendaTa Ha BpHEKUTE)

“‘CACA” PynHuK 3a 0JIOBO M IIMHK Annukanuja 3a [PPC
HopgaTok X 4/68



° reOTeXHWYKa W TeOoJIONIKa Io3ajirHa (HampuMep, OCHOBHHTE YCJIOBH,
MIO/IaTOIM 32 MMOCTOCHHE¢ Ha OMIIO0 KAKOB CEN3MIYEH PU3HK)

° IPUPOAHATA CPEeUHA U KYJITYPUTE KOU IITO pPacTaT BO OBaa CPeNNHA

OJHOCOT TOMely IIPOMU3BOACTBEHUTE MOCTPOJKM 33 OCTATOLM U PabOTHUTE

OOBpCKHM KOH ILITO C€ OJBUBAAT IMOJ 3eMja

Tonorpaduja Ha IOJTOTpajHaTa KOHCTPYKIH]ja

NPUOIUKHO Jie(PUHUPAE HA pACTOjaHUETO Off IOBPIIMHCKUTE BOAU

NpUOIIKHO AepuHUpame Ha TpolonuTe (cojeHa Bofa)

TEKOBHOTO UCKOPUCTYBAKE HA 3€MJULLITETO

JIOKAJTHUTE 3a€HULH

OMOJIOIIKATa Pa3HOBUHOCT

OTnagHuTE UCHYCTH BO MOA3EMHUTE BOIU MOXKE /la ce Kaxke IeKa 4ecTo ce BpuIaT
3apagd OHUE OCTAaTOI¥ KOM INTO Ce KapaKTepusupaaT cO HOTEHIMjal 3a
KHCEJIMHCKA JpeHaXka, Taka IITO TyKa Ce WHBOJBUpPAaT pPa3ju4yHU TPYyNU HA
Impalrama Kako WTO € 0e30efHOTO CHAaOAgyBawke Ha IPOLECOT €O MOBPIIMHCKA
BOJla, NPUPOAHHMOT wWiaM (pOopMHUpAHMOT OaseH, ymnorpebara Ha oOJjacra IO
IPOLECOT Ha OJJIOKYBamke Ha OCTATOLUTE, U.T.H.

ITpnOnuKHOTO nepuHUpame Ha PACTOjaHUETO Off MOBPIIMHCKATa BOJA YECTO
MpEeTCTaByBa KOMIUIEKCHO Npamawme. Of elHa cTpaHa, ako ce 0apa HMCIyCTOT J10
HNOBPIIMHCKATA BOJa TOTAIll MOMOTO/IHO € ia BO O/IM3MHA IOCTOM TeYeHHUE Ha peka.
On ppyra crpana, noTpeOHO € fAa ce IPOLEHH OHOj Ciayda) Kajie IITo
NOBpIIMHCKATa Bofla Ke Ouje upaeas’eH TPAHCHOPTEH MEAMyM 3a OCTAaTOLUTE Npu
CIIy4ajHOTO UCHYIITalke HAa OTHAJHUOT MaTepujall.

I'enepanno, Tpeba f1a ce n3banaHcupa ofiiyKaTa co Koja NpubIIMXKHO ce AeuHupa
pacTojaHreTo u3Mefy JioKalujaTa Kaje IITO Ce MEHajupaaT OCTATOLUUTE WIN
OTMAIHUOT KaME€H M MECTOTO Kaji¢ LITO ce BpIIM 0oOpabOTKa Ha pyjaaTa, 3apajau
€KOHOMCKHUTE MPUYMHU M OCTaHATHUTE (paKTOPH KAKO IITO C€ OHUE KOW IITO Ce
HaBejieHU norope. Bo peanHocra, yecTo maTu u3060pOT HA JIOKaNKja pe3yaTrpa BO
n300p momMefy HEKOJKY pa3dyHu MOTEHUHWjanHu jJokanuu. Camarta opjyka ce
MpaBy MPHU BPEMETPACHETO HAa MPOIECOT Ha MCKOMYBalke Ha pyfaTa, 4ecTo KaKo
KOMITPOMHUC TIOMery pakKOBOAUTENOT, MOTHUCHUIIMTE Ha [03BOJIaTa M jaBHUTE
UHTEPECH.

X 1.3 Ilpomec ©Ha opapeayBale HA KApPAKTEPHCTHKHATE HA MaTepHjajoT
BKIIYYYBAajKH ja M NPeTHOCTABKATA 3a NOJIOTPAjHOTO OJHECYBame HA
NponecoT

EnuHCTBEHNMOT HAuyMH 3a Jla ce JAEeTepPMMHHUpPA JOJTOTPAjHOTO OfHECyBame Ha
OCTaTOLUTE M OTMNAJHUOT KaMeH € THE COOJBETHO fa Ce€ OKapaKTepu3upaar.
BakBoTo okapakTepusnpame Ha MpoLecoT MOXKe fia 3By4d TPUBHUjaTTHO, HO Tpeba
lla ce HarjacW jeka Ha OBOj (pakKT BO MMHATOTO HE ce OOPHYBajJO HHKAaBO
BHUMaHMe. Hajuecto pokycoT ce craBasn Ha OHOj KOHIIEHTpAT KOj IITO MOXKeE fia ce
Npofiajie, 1 OHOj KOHIIEHTPAT KOj IITO MOKe Jla FeHepupa MPUXOof a fja He reHepupa
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MOTroJIEMO KOJMYECTBO Ha oOcTaTOK. Bo cekoj ciyyaj, pakOBOJUTENOT HE TO
3a00paBa HETAaTUBHHOT E€KOHOMCKM €(geKT KOj IITO MOXe Ja ce IMOjaBu INpH
HECOOJIBETHOTO yIPaByBamkhEe Ha OCTATOLMTE U OTHAJHUOT KAMEH.

Op exomnolka riaefaHa To4Ka, IJ1aBHaTa pas3juKa Koja ce IpaBu noMmery pyaaTta of
CYPOBHMHCKHOT MaTepujan JOOMEH MpU HUCKOMYBAHETO, M MCTHOT THUIl Ha pyja
NOoBeKe WU MOMAaNKy OJM30K [0 MOCAKyBaHMOT TUI Ha pyja, KOj ce Haolra BO
OCTAaTOIMTE MW BO OTHNAJHUOT KaMeH, MpeTcTaByBa CaMOTO CBOJCTBO
MaHU(ECTUPAHO KAaKO 3roJIeMEHa CIOCOOHOCT 3a BIEryBame BO (DU3UYKW,
XeMHUCKM M OMOJIOLIKM NPOLECH KOM IITO BiujaaT Bp3 pyaara. Toa 3Haum jeka
NPEeKy COOIBETHOTO TpEeTUpake Ha pyjaTa (HAjuyecTo HEj3WHO pefynuparbe 10
HajMaJ M JIeJIOBH) COCTABHHUTE JICJIOBH KOM INTO CE HAOraaT BO OCTATOIMTE U
OTIAJHUOT KaMEH ce paBaT NOl0CTalHN 32 00padoTKa.

Cyndugnara pyaa, BO CBOETO NPUPOAHO HaoranuinTe (T.e. TOJ 3eMjaTa, KakKo W
HUBHOTO Haofame BO cBp3aHa (popMa BO KaMeHaTa Maca), He € U3JI0KeHa Ha TaKBa
CpefliHa Koja IITO ro MoTnoMara nmpouecoT Ha okcujanuja. Pygara Bo ocraTouure
KOM LITO C€ HaoraaT IO 3eMja, U KOU IITO Oujie OfjIoKeHH! BO €3epo (hOpMHUPAHO
3a TakBaTa HaMeHa, ce MOJOCTAllHM 3a BJMjaHUjaTa Ha BOJAaTa U KHUCIOPOAOT.
IToBpmmHCcKaTa oOJIacT Off HAOfaJUIITETO KOja IITO Ce KapakKTepusupa co
3aCTaneHoCT Ha CyJI(UIHUTE PYAH Ce 3rojieMyBa IO PEfocie]] Ha FOJIEMUAHA HU3
npoueaypara Ha peiylpamne Ha roJleMUHAaTa Ha TPYTKUTE.

HMcroraka moxe Ja CC Kaxe JICKa IMpouecCoT Ha o6pa60TKa Ha pyaaTa MOXKC Ja
U3BpIIX IMPOMCEHA Ha XEMUCKUTC KAapPaKTCPUCTUKU HaA 06pa60TeHaTa pyda u fga ro
3roJICMHU KOJIMYCCTBOTO Ha OCTAaTOLUTE.

Onune KapaKTepUCUTKH HA pyjaTa KoM LITO Tpeba Jla ce UCHUTAAT Ce CIEJHUBE:

° XEMHCKHOT COCTaB, c€ Of[HECYBa HAa MpPOMEHaTa Ha XEMHCKHOT COCTaB Ha
pyfaTa Npu MpoIecoT Ha Hej3MHa oOpaboTKa M MPOLECOT Ha MHEHE Ha
pynara

OJTHECYBAH-ETO Ha pyjaTa Ipy MPOLECcOT Ha Kalemhe

¢pu3nukaTa CTaOMIIHOCT Ha pyjaTa

OJJHECYBAaH-ETO Ha pyjaTa Koja e MOoABPrHaTa Ioj MPUTUCOK

Hej3MHaTa epo3UBHA CTAOMIIHOCT

OJHECYBaH-ETO Ha pyJaTa MPU HEj3UHOTO TATOXKEHE

OfTHECYBAaETO Ha pyjaTa Koja IITO ce€ WMCKOMyBa Of TBPAMUOT CJOj Ha
3eMjaTa (KakKo HaNpuMep, TBpIaTa KOpa Ha MOBPIIMHATA HA MAaTPHjaJIOT Off
OCTaTOITE)

X1.4 Exkonomku 3HaYajHuTE MapameTpn

3HayajHUTE MapaMeTpy BO IMOCTPOJKUATE Kaje IITO CE BPIIU YIPABYBAHETO CO
OoCcTaToNUTe W OTHAJHMOT KaMeH MOXe Jla ce mofeyaT Ha e Kareropuu: (1)
pPaKOBOJMTEINCKA, U (2) cinyvajua. U iBeTe KaTeropun Tpeba ia ce 3eMat Bo 003Hp.
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Bo oBoj [logaTok Tpeba ma ce pasriefaaT TUIMYHATE €MUCHU BO BO3AYX, BOfla U
MOYBa, KAaKO W TEXHUKHUTE KOU IITO Tpeba fja u3BpIIaT PEeAyKIHja HA OBHE EMUCHN.
Bo cekoj ciyuaj, iBeTe MHOTY OMTHM €KOJIOIIKM Mpaliamka KOU IMTOo Tpeba fa ce
pasjacHar ce:

X1.5

reHepupame HalojaBa Ha KMCEIMHCKA ApeHaka Off KapIiuTe
MojaBa Ha cly4yajHu W30JIUIM WK KOJTaOupama Ha CUCTEMOT

TUnuYHA eMuCH U YupaByBam€ CO BOAATA U PEAreHcoT

Emucunre Bo Bo3ayx Moxart ja OujgaTt Bo popMa Ha mpamimHa, Mupu3da u
OyuaBa. /IBeTe KpajHH eMUCHM UMaaT MIOMAaJo 3HAaUYEHhE BO HUE CIIy4Yad Kaje
IIpY IPOLECUTE HE CE jaByBa MOTpeda Off TPAHCHOPT HA pyjaTa co MOMOII
Ha KaMHOHM M BO CJIy4a] ja BO OJM3MHA Ha OBOj INPOLEC € JIOLHUPAHO
>)kuBeanuire. [IpammuaaTa ce coCTOM Off MaTepHjaau Kako IITO € KBAapLoT
UIM Mak OWno Koja Jpyra KOMIIOHEHTa KOja ce Haofa BO pypaTa u
KaMeHAaTa, BKIYy4yBajKN I'M OBJE U METAJIUTE.

Emucunre Bo Boga BO ceOe BKIIy4yBaaT peareHcu 3a oOpaboTyBame Ha
pyAaTa, Kako IITO ce:

. [[UjaHUIOT

. KCaHTaTH

. KHUCEJIMHY WU 0a3M KOM IITO pe3yJTHpaaT Off HUCKa WM BucoKka pH
BPEIHOCT

. IBPCTUTE WJIM PACTBOPEHUM MeTalM WIN MeTano-(esae3Hure
KOMITOHEHTH (IIpUMeEp: Kele30, [UHK, ATTyMIAHIYM )

. pactBopenure conu, Hanpumep: NaCl, Ca(HCOs),, n.T.H.

. pPaluOaKTHUBHOCT (BO jarJIEeHMCAHWTE OCTAaTONW/ KYMOBUTE HAa
OTHajieH KaMeH)

. xnopuan (pyHHUIM 32 jaryieH)

. CyCIIEHUPaH! IIBPCTU YE€CTUIH

Emucuure Bo moyBa MOXKe Jla ce I0jaBaT KaKo MOCIEeANIa Of] NCTaJoKeHaTa
IpallivHa WIK TPOLECOT Ha celapanyja Ha TEYHOCTUTE Of] OCTaTOLUTE
U/UIY OTHAJHUOT KaMEH BO OCTPOJKUTE 32 yIIPaByBakE Ha OCTATOLM U/WIN
OTIajeH KaMeH. UecTa npuumnHa 3a 3arajlyBambeTo Ha M0YBaTa IpeTCcTaByBa
POLECOT Ha TPajiehe, KaKO U NMPOLECOT Ha OTCTPaHyBawke Ha MaTEPHUjaJIOT
OJ MPUBPEMEHNTE KYIIOBM 3a CKilafupame. OBaa KOHCTaTalyja BaXu U 3a
OHME cJydau Kajie IITO Ce OfBUBaaT IpajiecKHU pabOTHU BO HMHAYCTPUCKA
obnacT, XXeJNe3HWYKM KIyMu, KyOuIITa Off OCTaToOu, W.T.H., IpU TOa
KOPHUCTEJKM MaTepujajll O OTHAgHMOT KaMeH, KakKo Hampumep
MaTepUjaIuTe Kaj KOM LITO Ce jaByBa KMCEJIMHCKA IpeHaxKa.
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° Ilen0KynHO ynpaByBame cO BOJATA H PeareHcuTe, Kako MITO ce:

. KoHn3symupame u Tpetrpame 1/uiau peuquKiIupambe Ha

- peareHcu (Kako Hanpumep: pIOTAMOHUTE PeareHc, UjaHuoT,
okymnanTuTEe) N

- BOjaTa
MpPEeTXOaT Ha HUCIOYyCTUTE BO NOCTPOJKUTE 3a o0oOpaboTKa Ha
OCTATOIMTE WJIU MOBPIIMHCKATa BOA

. YnpaByBalke CO BOJEHHTE TalOo3d ¥ IOBPIIMHCKATa BOja
(HanmpuMep: HUBHO KOJICKTUPAH-E BO POBOBH/KAHAJIH).

Tpeba fa ce mpeTHnoCTaBy IeKa EMUCUUTE BO II0YBA IPETCTAaByBaaT Mpalllalkbe KO
€ MHOry cnenuuyHO M J[eKa IOCTOjJaT MHOIY MAJIKy IOrpPElIHN E€MUCHOHH
CLleHapHja KOU IITO C€ MOMEHTAHO JOCTAllHM 3a [ia C€ OKapaKTepu3upaaT OBHE
EMHUCHUU.

X1.6 EKo0J/10lIKOTO BIMjaHHe HA eMICHNTe

Hcnycrure n emucuuTe Ha IpallliHa Off IOCTPOJKUTE Kaje IITO Ce paKyBa CO
OTHAJHUOT KaMeH M OcTaToOUUTe, KOM TaK Ce€ KOHTPOJIMpPAHU WJIU
HEKOHTPOJIMPAHU, MOXKAT fia OujaT TOKCHUYHHU JO Pa3IMYeH CTENEH BO OJHOC Ha
JyreTo, XKMBOTHUTE W pacTeHujaTa. Mcnycture MoxXat fa OuplaT KUCEJINHCKU WX
aJKaJHU, MOXaT Ja COfpKaT PacTBOPEHU METAaJ U/WIM PacTBOPJIMBHU U BIIE€3HU
HEpacTBOPJIMBU KOMIUIEKCHU OPTraHCKU KOHCTUTYEHTH off 0OpaboTKaTa Ha pyjaara,
KaKO U MOXHOCTA 3a NPUPOJHO NOCTOCYKUTE OPraHCKM CYNCTAHIMU KAKO IITO Ce
BJIQKHUTE ¥ JOJTO-BEPIKHUTE (BHCOKOMOJIEKYJIApHU) KapOOKCHUIHH KHUCEIUHU
KOM IIITO ce JoOMBaaT Off ollepaluuTe BO pygapcTBoTo. EMuTHpanuTe cyncraHuuu,
3a€HO cO HHMBHaTa pH cpeawHa, pacTBOPEHHMOT KHCIOPOJ, TeMmIepaTypaTa H
UBpCTMHATAa MpPETCTaByBaaT 3HA4YajHU AaCIEeKTU Npu JAe(PUHHPAHETO HaA
TOKCUYHOCTA J10 pudakameTo Ha XKUBOTHATA CPEIMHA.

Oppenenn peareHcd, Kako ILITO c€ IMjaHUUTE, NEHAaTa M KCAaHTaTUTE KMaaT
noTpeba off IOATOTPAjHO BpeMe Ha 3afpXKyBame, oKkcupanuja (Bo3uyx, OakTepuH,
COHUEBA CBETNIMHA) M, 3a KCaHTaTWTe, TemmepaTypata Hajg 30°C 7o HHBHO
pasznoxyBawme. [lopagu Toa mpu mpouecoT Ha IUIaHMpPamke Ha OBOj IUKIYC Ha
0o0paboTKa Ha pygaTa Tpeda ja ce uMa BO MPEBUJ €KOJIOUIKOTO BIIAjaHUE HA OBUE
CYIICTaHUMU, W TOTEHIMjaJHaTa MoTpeda 3a MONOJHUTEIHO JabopaTOPUCKO
UCIATYBalkhe WU TpeTHpame 3a fla Aa ce o0e30ein OfpefiecHO peareHTCKO
pa3noxXyBame.

[21, Ritcey, 1989]

BuctuHCKOTO €KOJOMIKO BIMjaHWE HA EMHUCHHTE [0 BOJECHUTE T€UYEHHja CEKOTralll
3aBHCU Off MHOTYy (pakTOpUM Kako IITO € KOHIEeHTpauujata, pH cpepguHara,
TeMnepaTypara, TBpocTa Ha BojaTa u.T.H. Bo cekoj ciyyaj, Bo muTepaTypa Kako
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mro e [21,Ritcey, 1989], Kako u BO ipyra autepatypa, ce faBa TabejiapHa JINCTa Ha
IapaMeTpUTE, KaKO HallpuUMep:
- MaKCUMyMajlHi U MHUHUMaJHU pH HMBOa 3a Pa3HOBUIHMOT BOJCH
>KUB CBET
- IMOJaTOLM BO BpCKa CO aKyTHaTa TOKCUYHOCT Ha Pa3jIMYHUTE
(pyroTalMOHM areHcu
- TOKCUYHOCTA Ha CIeNU(PUIHUTE XEMHUKATIUU
- MOJIaTOIM 32 TOKCUYHOCTA Ha (PIIOKYJIAHTUTE U KOAaryJaHTUTe

OBue Tabenu Moxar Ja pagaT COOABETHA CJIMKa 3a OBHUC INapaMCTpH KOM MMaar
HOTeHHI/IjaJIHO BJII/IjaHI/Ie Bp3 OApPCOCHU pCarcHCu, HO KakKO IITO € IIorope
HaIrmioM€HarTo, Tpe6a ga C¢€ 3€MC BO IIPCABU LCJIaTa CJIMKAa Ha CKOJIOIIKO B.TII/IjaHI/Ie.

EdexToT KOj ITO rO ”MaaT HEKOM METaJ Bp3 JYreTo, KUBOTHATE U pacTeHujaTa
€ IpuKakKaH BO cieHaTa Tadena.

Tadena 1: EpekTn Kon mTo ru MIMaaT oBHe MeTalll Bp3 HEKOH Jyre, JKHBOTHH H
pacrenmja

Metann EdekTn

Omnogo (Pb) Ce akyMynmpa Kako OTPOB BO TEJIOTO Ha JyfeTo H
ropefiata, xxmBuHata. JlyfeTo Moxe ja martaT oOf
aKyTHa WU XpOHMYHA 3aTpyeHocT. Miagurte pnena
ce moceOHO MOJIOKHM Ha BaKBaTa OMaCHOCT.

sk (Zn) Bo ronemMm KOHIEHTpauuum MoOXe [a H3BPIIA
BJIMjaHUE BP3 BKYCOT Ha BojaTa. TOKcHYeH 3a HEKOU
pacTeHuja u puoH.

X.1.7 Kucemnncko kaneme (apeHaxa) o KAMEHUTE OCTATOIH
CraHpapauTe BO NMOCIEAHNATE IBE I€KAlX BO TOJIEMHU pa3Mepy UMaaT IPUJOHECEHO
3a MOTKPEBAaWkE Ha CBECHOCTA BO BPCKA CO €KOJIOMIKUTE MPOOJIEMU KOU MPUPOTHO
ce jaByBaaT KakKO IOCJEANIa Off 3araJyBameTo Of CTpaHa Ha PYJHULUTE, U KOU
MpoOJIEMHU ce MO3HATU IMOJ] UMETO KUCEJIMHCKO Kalele Off KAMEHUTE OCTaTOLMN.
MNako ce Temkm 3a fa MOXe fAa ce MNpeBUAaT W fa ce KBaHTU(uuupaar,
KHUCEJMHCKOTO Kallewhe Off KAMEHUTE OCTAaTOLM ce acouupa 3a CyJI(UAHOTO TENO
Ha pyjara 3a 0J0BO, IUHK, 0akap, cpeOpo, U APYIrUTEe MUHEPAIH, KAJI€ IITO MOXKE
lla ce BKJIYYM M jarJieHOT. 3apajd Toa LITO MOXE [a ce IeHepHupa KHUCEITMHCKA
JipeHaka Ofi SHOBUTE Ha jaMaTa 3a 4yBame Ha cyidupHaTa pyaa, Kako U Of
MOo3eMHNATE McKomyBawa [13, Vick, |, Bo oBoj [lomaTok ce pasriemyBaaT camo
PYAHUTE OCTATOLHM U OTIIAJTHUOT KaMEH.

Knyunure mnpamama KOM IMITO MpeTcTaByBaaT KOPEH Ha OBUE EKOJOIIKU
po0OJeMH IpeTCTaByBaar:
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- OCTAaTOLMTE W/WIMW OTHAJHUOT KaMEH YEeCTO COfp>KaT METaJIHH
cynduau

- cynguanTe ce OKCHUAMPAaT BO OHME CIIy4al KOra THE Ce M3JI0XKyBaaT
Ha KUCIOPOJ 1 BOAa

- cyndugHaTa OKCUalja ja Kpeupa KICeJMHCKaTa pyaa Koja CoOIpxKu
METaJIi ¥ Kaj KOja IITO CE jaByBa KMCEJIMHCKA IPEeHaXa

- KHUCEJIMHCKA J]peHaxXka ce TeHepupa MpeKy MOJ0JT BpeMEHCKHU TIEPUOT
[20, Eriksson, 2002].

HOB NojaByBamh€ HA KN HNHCKO KAIlCHh HaXK

Axo cyncgugHuTe pyad A0jAaT BO KOHTAKT CO BOAaTa M KHUCIOPOAOT, THE
MOYHYBaaT ja ce OKcuupaar. 3a OBOj mpoliec MOXKe fla ce KaxKe fieka e MpoIiec KOj
mTO GaBHO reHepupa TOIUINHA (KHHETUYKN KOHTPOJMpPAH er30TepMalieH MpoIiec)
KOj MO3Ke€ Jla ce Ipe3eHTupa MpeKy:

- BHCOKa KHCIIOPOJIHA KOHIIEHTpaIHja

- BHCOKa TemIeparypa

- BHCOKa BpegHOCT Ha pH - cpeguHaTta

- 0aKTEepHOJOLIKA AKTUBHOCT

LlenoKynHMOT peakLMOHEH OIcCer KOj ce OJHEecyBa Ha TOYHO OJPEAECHUOT
KBAHTUTET Ha CyA(PUANTE BCYIIHOCT BOEIHO 3aBUCH U Off APYIUTE MapaMeTpH Kako
HanpuMep, TUMIOT Ha CyJ(puAM U TUIOT Ha YeCTHMYKH, KOM UCTOTAKa ja ypeayBaar,
NOBpIIMHCKATa 0O0lacT Koja WITO € M3JI0XEeHa Ha aTMocdepcku BaujaHuja. Bo
cinydaj ma off cyadUIHUTE OKCHAU ce AoOuBaaT cyndgaTu, BONOPOJHU jOHU H
pPacTBOpPEHUTE METaJH.

OcraTouuTte U OTHAJHUTE KaMEHha Ce COCTOJaT Off Pa3jIMyHU NPUPOAHA MUHEPAIIH
KOM IITO C€ HaoraaT BO pyfaTa Off HICKONyBakheTO. Peak TUBHUTE MUHEpAIUTE KOU
LITO ce HaofaaT BO HEMCKOMAHUTE KaMemwa JJ1a00K0 MOoJ 3eMjaTa ce 3alITUTEHH Off
npouecoT Ha okcupanyja. CynduaHuTe MUHEpalIu ako ce HajaaT BO cpefuHa Oe3
KHUCIIOPOJ KaKO HalpuMep MHUHEpaluTe BO MOA3EMHATa BOja, e HaofaaT BO
TEPMOJIMHAMMYKM CTaOMJIHA cOCTOj0a M cocTtojO6a Koja MpefBHAyBa HMBHA HHUCKA
XeMHUCKa PacTBOPIMBOCT. 3apaju TOa, MOA3eMHAaTa Bojla Koja Ay1a00KO MOHMpa U
NOMUHYBa HHA3 OOJIACTH KOM COApKAT roJIeMO KOJIMYECTBO HA MUHEPAJH, YECTO Ce
KapakTepus3upa €O HHUCKa COApKMHa Ha MeTanu. [Ipum wuckomyBameTo
NOBPILIMHCKO Bajielkheé Ha OBaa pPy[a, HEJ3UHOTO H3JI0XKYBalke Ha aTMOC(HEPCKHU
KHUCIIOPOJ] 3allOYyHyBa Cepuja Ha OMO-r€OJIOLIKO-XEMHUCKU PEaklUd KOW IITO TO
Ipefn3BUKYBaaT MPOIECOT Ha KUCEJTMHCKO Kanewme (IpeHaxka) o pyHUTe KapIiu.
Cnopep Toa MOXe fa ce 3aKJyuyd JAeKa TjlaBaTa MpPHYMHA 3a jaByBamke Ha
KHCEJMHCKOTO KallekhEe Off PYAHUTE KaplH HE MPETCTaByBa CaMOTO KOJMYECTBO Ha
METaJIHU CyI(UANA KOU IITO CE COAPXKAT BO pyAaTa, OJHOCHO MOXKE Jla ce 3aKIIyYn
JieKka IpUYMHaA 3a BaKBaTa I0jaBa Ha KHUCEJMHCKA [peHaXxa € KOMOWHUPAHHOT
eeKT KOj LITO MOTEeKHyBa Ofi COAp>XKMHATa Ha METAJId BO pyAaTa M HEJ3MHOTO
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U3JI0KYyBalkbe Ha aTMOC(EpPCKUOT KHUCIopof. EdekToT Koj 1mTo mpousnerysa of
U3JI0KYBalheTO Ha pyjaTa Ha aTMocepcku KHUCIOpPOJ, ja 3TrojieMyBa WU ja
HaMmajlyBa roJIeMHHaTa Ha 3pHaTa W 3apaju ToOa, ja 3rojieMyBa peakluoHaTa
MOBpIIMHA. 3apaju oBaa MpUYMHA CyJI(puanTe BO (PUHUTE OCTATOLM KOU IITO Ce
noOMBaaT UCKOIyBaw€ ce MOMOJJIOXKHU Ha okcupanyja [ 14, Hoglund, 2001].

OcraTonuTe M OTIAJHUTE KaMemba OOUYHO CE COCTOjaT Off Pa3juyHU MUHEPAIHU
COEIMHEHHU]a, Of] KOM €JIeH JIe]l PETCTaByBaaT CyJI(PUHUTE COEIMHEHN]A, BO CIIyYa]
lla € HaBeJleH HUBHUOT cocTaB. Kako KOHcTaTanuja MOXe fia ce HaBefe ciaeaHaTa
cUTyalldja: BO CJy4daj fia ce MojaBH CcyJaduaHa OKCHjaluja BO PYAHUOT OTHA/,
KHceNnrHaTa JoOueHa Mpy OBaa pekanmja Moxe jja ousie ynorpebeHa ofi CTpaHa Ha
KUCEJIMHCKO KOH3YMHPAUYKUTE PEeaKIui BO PA3JINYHU CTENEHU, a TOA 3aBUCH Of]
NIOCTAaITHUTEe MUHEPAJIU KOW CTalyBaaT BO OBHE Peaklud. AKO BO PYTHHOT OTIA
ce MPHUCYyTHU KapOOHATHUTE cOoeiMHEeHWja, u pH cpepuHaTa OOMYHO ce MOCTaByBa
KaKo HeyTpaliHa, ce€ BPIIM MCTAJOXKYyBakhe HA PACTBOPEHUTE METAJU TaKa IITO THE
HE Ce OJINIOKYyBaaT 10 OKOJIHATA CPeHa BO FOJIEMH KOJINYECTBA.

Bnatpemnara kopenanuja noMery peakiyjata Ha cyiadguaHa OKCHjanuja Koja 1aBa
KHUCEJIMHA KaKO MPOAYKT Off MPOIECOT, M KUCETNHCKO KOH3yMHpadKaTa peakija
Ha pacTBOpame Ha NMy(epHHTEe MHUHEpaiu ja ofpenyBa pH cpemuHaTa Ha BojaTa
TO ce coOMpa BO AYNKHATE Ha PyIHHTE Kapnu, u pH cpeawmHaTa Ha BojaTta Koja
Kane Mpu KUCEeNMHCKaTa ApeHaxka off pyfiHuTe Kamewa. OBaa pH cpenuHa Binjae
Bp3 MOOMJTHOCTAa Ha MeTanuTe. AKO BIIeTyBaaT BO peakiidja JOCTAIHUTE mydep
MUHEpalld, BO TOj ciydaj pH cpemmHaTa MOXKe fa ceé HaMalW TakKa IITO KaKo
pe3yJsTaT ce jaByBa KHCEJIMHCKA JpeHaxka off py[HuTe Kapnu. McnycToT Ha BojgaTa
OJ] IPOIIECOT Ha KMCEIMHCKA JIpeHaXka Ha PyIHUTE KapId, KaKo 1 TofI3eMHaTa Boja
MOXe Jl1a TO pacuile KBaIMTETOT HA BOJaTa W MOKE Ja NpPEAN3BHKA Pa3IHYHU
epekTH, KaKO HampuMmep HaMmalyBalke Ha allkaJHOCTa, HaMallyBame Ha
rpajanyjaTa Ha KHUCEJIOCTa HAa CpeHaTa, OMOAKYMYJIHPAHkETO Ha METaJHTe,
aKyMYJIMpPameTO HAa METAJIWTe BO TaJo3uTe, e(eKTUTe Bp3 BOOOMIACHO
NPHUCYTHUTE CYNCTAaHIWHW, CIMMUHUPAKETO HA CEH3UTHUBHUTE 3aYWHU WU
HECTaOWITHUTE €KOCHUCTEMH.

AtMmochepcKkoTo BIMjaHne

IIpouecoTr Ha KHCENMHCKO Kalewme Off KaMEeHUTe Kaphnu MOXe Jna oOupe
Npeau3BUKaH BO CJy4aj Kajie IITO MHUHEPATHHUTE CYyAUAU Ce HU3JI0XKEHU Ha
aTMoc(epcKr BiMjaHuja (KUCIOPOJ U BOfIa) M Kaje IITO BO PYJHUTE KapIlu, HeMa
BO JIOBOJTHM KOJIMYECTBA, IPUCYCTBO HA CIIPEMHM 3a peakiuja ny(QPepHA MUHEPAIIH.
BakBute ciyyam BO pygapcTBOTO MOXKaT ja OupjaT, HalpUMEpP, OCTATOLUTE Of
OTIAJIHUTE KaMEHha, MAaPrUHAIIHUTE PYAHU OCTATOUM, IPUBPEMEHUTE KYIHUIITA 32
CKIaAupame Ha pyja, PYAHA OCTATOLHM, SHUAOBUTE O JaMUTE, IMOJ3EMHUTE
PyJAapCcKM OKHA, WM MaK KYNOBUTE O PYJIHM KaMemwa Kajie LITO € IMPUCYTEeH
mpouecoT Ha ApeHaxa. Oj ucropucka TJefAHa TOYKa, MaTEpHjajJuTe KOU IITO
COAIpKaT CyJa(UJHU COEJUHEHHM]a MCTOTAKa MOXE Jja Ce KOPHUCTAT 3a Tpajie’KHH
paboTH Ha JOKAIMHUTE Kajie LITO Ce HaoraaT PYyJHUUUTE, KaKO HANpUMEpP NpH
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rpajickeTO Ha MAaTHUILITa, OpaHU U UHAYCTPUCKH ienioa. PyHIaMEHTAIHUTE TPOLECH
KOM IITO CTOjaT 3aj] NMPOLECOT HAa KHUCEJIMHCKO Kalewme Off KaMeHaTa pyja, ce
CeKoraul ceKoraml UCTH HEe3aBUCHO OfI MECTOTO Off Kajie IITO NOTEKHYBa BaKBUOT
npouec.

Ha cnukara 1. Ha mIeMaTCKM Ha4uH ce NPUKa’KaHW HEKOU Of] Haj3HAYajHUTE Teo-
XEMHCKH 1 (pU3MYKY IPOLiecH, KaKO ¥ HUBHATa BHATEPIIHA KOpeJalyja U HUBHUOT
IPUOHEC NIPU MHULUPAKETO HA NMPOLECOT 3a KUCEJIUMHCKA ApeHaXka Ha KaMeHaTa
pyAa ¥ MOXHHUTE HCIyCTH Ha TELIKUTE METAlIM KOM IITO INPUMApHO 3aBUCAT Of
HUBOTO Ha  cyiaduAHAa  OKCHAanuja, NOTEHUWjaTHUTE  peakluud  Ha
OTCTPaHYBambE/IOBTOPHO BKIIy4yBalke KOU CE OJBUBAAT IO TEKOT Ha IMKJIYCOT U
0 TedyeHMeTo Ha Bopata. HuBOTO Ha cyndgupHa okcupganuja 3aBHCH  Off
penykunonute ycnosu (Eh), pH cpepmHaTa, n MEKpOOHOJIOMKaTa aKTHBHOCT. pH
cpeguHaTa € OfpefieHa IPEKy HUBOTO Ha CyJd(QUAHA OKcujanuja U Iy(EepcKUTE
peakiun (KapOOHATHAaTa PACTBOPIMBOCT W aTMOC(EPCKUTE BIWjaHWja BpP3
cunukaTtute). IloHaTaMy, NOTEHIMjaTHUTE peakIWd 3a OTCTpPaHyBamke Ha
3a[JpXKaHNTE METAIM MOXE J1a Ce I0jaBaT IO TEYEHMETO Ha MPOLECOT TaKa IITO
THe 3aBucaT o pH- cpeamHara, pegyKIMOHUTE YCIOBH M HMBOTO Ha CyadugHa
oKcupanyja.

AT™Mocepcko BjaHnE BP3 Pacreopame Ha KapGoHATHI
CUITUKATUTE MUHEpau
A A
v
Mukpobuonomka
aKTUBHOCT pH
A
1 3
) OrcTpanyBame 1 MOBTOPHO
> Cynarna okcupanuja > BKJIyyyBame Ha METalIuTe
I i

TIponecoT Ha KHCEITNHCKO

TIporok Ha Bofa Karnemwe off KaMeHaTa pyia u
>

UCIYIITamke HA METAIN

Tpancdepupame Ha
> KHCIIOPOAHATA Maca B

TacHa auysuja

Cmuka 1.: llemaTcka winycTpanuja Ha €[A€H Off HAj3HAYAJHUTE TECOXEMHUCKH H
(pm3mukm nponecu, HUBHaTa MefyceOHa MHTEpaKlyja W HUBHUOT IMPUIOHEC NPH
MOXHO OTCTPaHyBambe HA TEUIKUTE MeTanu off pygHuot ornafp [20, Eriksson, 2002].
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3a nogoOpyBamke Ha KBAJIMTETOT HA BOflaTa JOOMEHA Off MPOLIECOT HAa KUCEJTMHCKA
[ipeHaKa, MpH JEeTEPMUHUPAKHETO Ha NMOJ0XK0aTa Ha cKajaTa 3a aTMOCgEepCcKOTO
BlIMjaHKe MO OO0JIaCTM KaKo 3HayvaeH (akTop He Tpeba camMo fa ce 3emar
NPUBPEMEHUTE Bapupamka Ha KAapaKTEPUCTHUKUTE HAa MaTEpHUjalioT, TYKy u
NPOCTOPHUTE Bapujanyu. Pe3ynTupaykuTe KapaKTEepUCUTKM Ha BojaTa Koja IITO
ce JoOMBa Off MPOIECOT Ha KMCEIMHCKA APEHaXKa 3aBUCH Off OPOjOT Ha JONATHUTE
napamMeTpH, Kako WITO € CTENEeHOT Ha (puiTpanyja, CTENEHOT Ha HCHapyBame,
KUCIIOPOAHUOT MNpOoWI BO  TajloCcOT. XETEepPOreHUTE COEMHEHH]ja  BO
KapaKTEepUCTUKUTE HA MATEPUjAIOT, KAaKO IITO € pa3iInuvyHaTa MUHEPOJOTujaTa u
CTENIEHOT Ha KOMIIAaKTHOCT, CE€ J[APYIUTE IapaMeTpd KOW IITO BIMjaaT BpP3
KBAJIUTETOT Ha BOflaTa Koja IITO € foOMeHa Ofi KUCEeJIMHCKaTa JpeHaxa. 3apaau
BOOOMYAEHO JIOJATOTO BpeMe Ha OTHOP CO KOj LITO Ce KapaKTepus3upa MpouecoT Ha
uHGUATpanydja Ha BOJlaTa BO TaJOrOT, BIMjaHUETO HAa PA3JUYHUTE PEAKIMHA HA
OTCTpaHyBakhe Ha METAIUTE (TANOKEHETO U a[ICOPIINjaTa) KICTOTaKa MOXKe Jia ce
OKapakTepus3npaaT Kako 3HayajHuW peakuuu. BHaTepemiHata mHTEepakuuja mery
OCTaTOLMTE U/WIN OTHAJHUOT KaMEH U aTMocdepaTta IIeMaTCKH € WIyCTpUpaHa Ha
Clle[HaBa ClMKa.

Tanoxewe MHWcnapyBame

O2 O

&

— ‘ ITponupame
ITponenysame

KCI/IJIaI_[I/Ij a %ﬁ —
Tamoxeme

TTon3emuu Bongn

Cnuka 2: lllemaTcka niycTpanyja Ha TPOLECOT HA KUCEJIMHCKA JJpeHaxka Kajie To
ce HCIyIITa OTMajJHaTa BOJAA, MPU LITO OBO] NMpOLEC MpeTcTaByBa (PYHKLHjA Off
BHaTpeIIHAaTa UHTEPaKIja MoMely OCTaTOIMTE WU OTNAJHUOT KaMEH BHAaTpEe BO
nocrpojkara u camara atmocgepara [20, Eriksson, 2002]
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X.2 TEXHUKU 3A OBPABOTYBAILE HA PYIA

LlenTa Ha OBHME TEXHUKH € a ce TpaHcopMupa cypoBaTa pyaa Off pyJHUKOT BO
IIPOMU3BOJ] KOj € COOIBETEH 3a IUIacCUpame Ha MMa3apor.

X.2.1 [Ipoodeme Ha pyaaTa

OBaa nocranka Ha JpoOeme Ha pyaaTa A0 COOABETHA IpaHyjalfja IpeTcTaByBa
OCHOBEH €JIEMEHT Ha NPOoLEecoT 3a 00paboTKa Ha pyaaTa. Toj ce kapakTepusupa co
rojeMa MOTPOIIyBayka Ha €HEpruja W uma mnorpeda o Jo0po OApKyBame Ha
onpeMaTa. OBaa nocTanka Ha JpoOeme Ha pyjara 10 COOIBETHA IpaHyJjanuja ce
ynorpeOyBa 3apaji NOBeKe NPUYMHMA, KAKO HallpUMeEp:

. 3a 0ocino0ofyBamke Ha €fIeH WIM TOBEeKEe BpPEJHW MUHEpPATW O PYAHUOT
MaTpHUKC Ha CypoBaTa pyja

. lla ce TIOCTHUTHE CcaKaHaTa TOJIEMWHA 3a TMOJOIHEXHa oO0paboTKa Wil
paKkyBame

. 3a fa ce goOue morojieMa NOBPIIMHCKA OOJacT Ha €[MHHWIA Maca Off

PYAHMOT MaTepujal, Ipu WITO ce KOPUCTU OfpEficHa ClIelM(pPUKHA XEMUCKA
peakimja (Kako HapuUMep, TPH HAaBOJIEHYBAkHETO HA KaMeHaTa pyja)

. 3a fa ce 3a/0BojaT OapamaTa Ha Ma3apoT KOHW INTO CE OfHecyBaaT Ha
rojieMrHaTa Ha YECTULIUTE HAa PYAHUOT MaTepujall

ITo nocrankaTta Ha fpoOewe, pyjaTa 4ecTo ce TpaHc(OopMUpa BO IEMEHTHA Kallla
Taka WITO TM “COApXHU” cera OclO0OfEHUTE PYAHHM YECTUUU U MaTEepPHjajoT Of
OCTAOTHMTE KO IITO MOXE Ja ce cemapupa BO NOJOLHEXKHUTE YEKOPH Ha
npouecoT. KapakTepucTukuTe Ha PyJHUOT MaTepujal BO KOMOHMHaLuUja Co
KapaKTEpUCTUKUTE HA OIpeMaTa Koja IITO ceé KOPUCTHU NPHU MPOLECOT HA KPIIEHE
U po0ewme, TH AeTepMUHNpa (PU3NUKUTE CBOJCTBA HA OCTATOLUTE, KaKO IITO €
pacrpeenyBambeTO Ha TojieMuHaTa 1 popmMaTa Ha YECTULUTE.

X.22 Kpmeme

ITocrankaTa Ha Kpllewme NMpeTcTaByBa NnpBaTa asza oj MpoLecOT HAa peAyLHupamhe
Ha KapmecTUOT pyAeH MaTepujal Ao Manu aenuntba. OBa OOMYHO MpETCTaByBa
CyBa omepalyja Koja TO BKIy4yBa KpIIEHe Ha py/laTa CO HEj3MHO KOMIIPECUPaHEe
Taka IMITO Taa ce OyTKa KOH LIBPCTa MOBPIIMHA BO KOHTHMHYHPAaHA KOHTPOJIUpaHa
Op3uHa.

OB0j ueKkOp Ha MPOIECOT ja MOATOTBYBA py/jaTa 3a fla MOKe IIOHaTaMy fia ce BPIIH
cMallyBalh€ Ha TOJIEMWHATa Ha 4YecTHnuTe (IpoOeme) WM 3a Ja MOKe THe
NIUPEKTHO fla ce BHecaT BO (pa3ara 3a KiacHU(UIMpame W/HUIU KOHLIEHTPAIMOHO
cenapupame. Bo 0Boj yekop op nmpouecoT Ha 00paboTKa, OOMYHO He ce ToOuBaaT
PYAHUTE OCTATOLH.
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TunuyHu TUNOBM Ha KpLIaud KOM NPETCTaByBaaT COOABETHA OIlpemMa 3a
CIPOBEIYBAE HA OBOJ YEKOP BO MPOIECOT Ha 0OpabOTKa Ha pyjaaTa, ce:

. KIICTECTU KpIIadu

. CIIpaJIHA CBPACJI KpHIadu

. KOHYCHHU KpHiadn

. Kpaia4du CO BaJlu

. KpHaiaiv KOU KOpHUCTAT yaapHa Cujia

X.2.3 [Ipodeme

JIpobemeTo mpeTcTaByBa KpajHa ¢pa3a BO MPOLECOT HA PEAyLHPABE HA PYAHUOT
KaMeH [0 CHTHHM [eJOBM, IpH INTO Taa Cce€ KapaKTepU3Wpa CO HajrojaeMa
MOTPOITyBauykKa Ha €HEepruja cropefieHa co aApyrure ¢a3m of 0BOj npoiec. 3apaau
TOA, Kaj oBaa ¢paza oj MpoUEcOT NOCTOM NMPBUYHA TEHACHIM]Aa 3a KOPUCTEHE HA
€KCIUIO3MB 3a pAa3HECYBakbE€ Ha KAMEHHMOT MaTepHjajl BO PYJHULUUTE AO IITO €
MOXKHO TIOMaJjia ToJIEeMHMHA Ha KaMEHHWTE JEJIOBH 3a la PyAHUMOT MaTepHjal HE ce
JoCcTaByBa BO (popMa KoOja uMa rojieMu PyIHU KapIecTu JeNOBU 3a 00paboTKa BO
IpOLECOT Ha Jpo0EHme, Taka IITO CE BPIIM HaMajyBalke Ha LEJIOKyIHATa
EHepreTcka MOTpoIlyBaykKa MpH IPOLECOT Ha JApoOEemEe a co Toa M fa ce
NOMAPXKYBa PEAYLIUPAKETO HA TOJIEMUAHATa Ha yecTHIUTE. [IpoOemeTo ce oiBUBa
Taka IITO pyjara ce BIaXKHHU, a NMPOLECOT UMa noTpeda Off Majao KOJIMYECTBO HA
€Hepruja, Taka IITO BaKBaTa KapaKTepPHUCTUKa Ha OBOj mpouec pesyarupa co 30%
3alliTela Ha €Hepruja BO crnopeada co MPOLECOT Ha CYBO APOOEHE Ha pypaarta.
OOn4YHO NpH APOOEHETO, YECTHLMTE CE PERyLrpaaT KOPHUCTEJKU KOMOWHUPAHO
BJIMjaHUE HA MOCTalKaTa 3a po0ee Kajie ce KOPUCTH y/lapHa CUjla M MEXaHUYKO
BIIMjaHAE MaHU(ECTUPAHO MPEKY CIOOONHOTO JBMXKEHE U TPUEHE HA PYTHUTE
[EJI0BM BO poOMIIKaTa Koja pyHKIMOHHPA KAaKO MEJTHULA.

MelHuIM €O BI€3HO CTPYNOJIYBah€¢ HA PYHHOT MaTepujal
OBre MeNTHWIM ce AU3ajHUpaHM TaKa IITO Ce COCTOjaT Of YeIWYeH POTHUpAUKH

UUJIUHPUYCH KOHTEJHEP KOj € MOCTAaBeH XOPHM30HTAJTHO M MMa OTBOPHU Off obeTe
CTpaHM 3a BJ€3 Ha CYpOBUHCKMOT MaTepujajl M H3je3 Ha u3gpoOeHaTa pyja.
BHaTpe BO KOHTEJHEPOT ce BHeCyBaaT PYAHUTE Kaplu KOU IITO CIOOOAHO ce
IBIDKAT 3a BpEME Ha HETrOBOTO POTHpPamEe OKOJy XOPH3OHTallHaTa OcKa
(KOHTEjHEpPOT pOTHpA CO TOMOII Ha INYIUIMBUTE NWINHAPH KOW IITO Ce
NPUIBPCTEHN HA KPAajHUTE SHIOBM). BO KOHTEjHEPOT MMa JlelTunbaTa KO! IITO CE
MpeBPTYyBaaT MpU MEJEHETO U MMaaT pa3iinyHa popMma: Tom4ecTa, cramdecta uin
Apyr obauk u ¢opma, U ce HampaBeHW Of] YENHK, >Kejle30, IBPCT KaMeH,
KEepaMHMYKH MaTEpHUjasl WM ITaK MOKE Jla CE COCTOjaT Of MaTepujas Koj IITO caM Off
cebe ce penynupa (MJbYHAK).

Hajuecto ynoTpeOyBaHATE MEJTHULY Of] OBO] THII CE:

. CTalyecTuTe MEJHMIIM, 3a Jja ce JJoOue roJeMrHaTa Ha 3pHaTa Ha PYJHUOT
MpOU3BOJ KOja TO Ke ousie < 1 mm
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. TOIMYECTUTE MEJHMIY, , 32 Jla ce JoOue rojJeMrHaTa Ha 3pHaTa Ha PYJHUOT
IPOMU3BOJ Koja mTo Ke ouge < 100 pm

. aBToreHckn (AG) MenHHMIM, ceMH - aBTOreHcku (SAG) MeNHuIW; BO
KOMOWHAIMja CO TUMMYHUTE METHUIU KOM MMaaT YEIWYHH TOMYUHba, Ce
KOpPHCTAT 3a fia ce JoOue rojeMuHa Ha 3pHaTa Ha pyIHUOT npoussop < 1500
pm; a BO CIIy4aj fla ce KOPHUCTAT caMO aBTOTeHCKH (AG) MEIHWIM W TaK
caMo ceMH - aBTOreHcKn (SAG) MeJTHHIM rojieMHIHATa Ha 3pHAaTa MOXe /1a
pocturse BpepHoct < 100 um.

Bo mengHMIMTE KOM IITO KOPHUCTAT HIMMKK WU TOMYUE-A, MEAUYMOT KOj IITO ce
KOPHCTH 3a ApoOewme € cocTaBeH off uyenuk. [Tonekorai, BO METHUIUTE Kajie ITO
ce KOpUCTAT TOMUMHA 32 IPoOeHe Ha MATEPUjalIOT ce KOPUCTAT M KOHYCOBUIHUTE
YeJUYHMU JIeNUMba Kako MefuyM 3a ApoOewme. Kako mTO € HaBeHO W MpeKy
CaMOTO WME Ha OBOj THUIT HAa MEJTHHIM, BO aBTOreHcKuTe (AG) MEIHUIM pyfaTa ce
ApobOu cama of ceOe. 3apaayu oBaa NMPUYMHA, IOTPEOHO € Ja ce JoOue MOKPYIeH
“IbyHaK”, T.e. MApUYMba Ha pyAaTa KOM IITO MMaaT TOJIEMUHA Ha TYMaHUIA YHja
ronemMnHa u ¢opma ce OapaaT Bo oBaa asza op mporecoT. Bo cemm -
aBToreHckuTe (SAG) MENHHWIM, MPOIECOT Ha APOOeHe € MOANOMOTHAT MOKpA]
NIOlaBalkbeTO Ha OBOj IIJbYHAaK U CO JIOlaBalk€ Ha Majla KOJIMYMHA HAa YEJTNYHU
TOMYMKA, KOja IITO KOJWYMHA € Maja BO crmopefda co OHaa KOJHMYMHA KOja ce
IofaBa BO MEJTHUIUTE Kajie IITO KOPHUCTAT CTalluiiba U TOMUNbA 32 POOeHE.

MenHunuTe co BIE3HO CTPYNOJYBake Ha PYIHMOT MaTepujal NMPETCTaByBaaT
HETMOXOTHA MEJTHUIM 3a (PUHO NPOOEHe Ha TOoJeMH KOJIWYUHM Ha PyJeH KaMeH
(xako Hampumap, 3a BJe3Ha CypOBHHAa BO MPOIECOT Ha MeHecTa (roTanuja Win
nak Tpu ApoOCHETO Ha KaMemwaTa Kajie ¢ MPHUCYTHAa MojaBaTa Ha KHCEJIMHCKA
NIpeHaxKa).

CreneHOT Ha [ApoOEHE MOXKE fda Cce KOHTpPOJHWpa MPeKy pa3OupameTo Ha
KapaKTEepHUCTUKUTE/CBOjCTBAaTa Ha pyjaTa U u30paHuTe METOAM 3a €KCTpaKiyja Ha
BpEJHUTE MUHEpaIW, KaKO HAaIpUMeEp, MpouecoT Ha ¢uioTanuja uMa norpeda of
Ble3 Ha (pUHO M3ApoOEHa cypoBMHA. Bo cekoj ciydaj, ako pyJHUATE KaMema
MPEMHOTY C€ MCUTHAT, TOTalll MOXKe Jia I0jAe A0 FreHepupame Ha “KanuBa cMmeca”
Koja IITO Ke ja peaynupa epukacHocTa Ha (PIOTallMOHMOT MpOLEC, a Kako
CeKyHJapeH e(deKT O ce NMpeau3BUKaIO TeHEpUpamke Ha OCTaTOLHU 32 KOM MakK Ke
uMa notpeba of MOJOAr0 BpeMe 3a HUBHO O0E3BOJHYBamE Taka IITO THEe O ce
cTaOuau3upase BO €3epO HAMEHETO 32 HUBHO OJIJIOKYBAbE.

ITokpaj MemHMIMTE CO BJIE3HO CTPYNOJYyBake Ha PYJHUOT MaTepujai, Mery
[pYTUTE 3HAYajHW TUIOBM Ha OIpeMa 3a ApoOeHme MOXKE Ja ce HaBejgaT OHHE
MEeJIHMIM Kajie APo0emeTO HA CYPOBHHCKHOT MAaTepHjajl ce BPIIM NPEKy HeroBo
Tpeceme UV MeJHHIUTE CO BUOpUpame.
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1 KON IPO0OCHECTC D B] d [IPCK DECCIHEC HA DOBMHCKHOT MaTECpHnjall
Menaunure Kou APOOEHETO IO BpLIAT MPEKYy Tpecemhe Ha CYpPOBHHCKHUOT
MaTepujall, ce KOPHUCTaT BO MPOLECUTE Kaje¢ ILITO € MOTPeOHO MHOTry (PUHO
IpoOeme Ha PyJHUTE KaMeHa NpH ILITO ce ynoTpeOyBa M BIaXHEHE Ha pyjara.
Osue MenHuny (WM MaK MEJTHUIM BO (popMa Ha BEPTUKATHHU KYJIH) KOHM IITO
MIPETCTaByBAaaT BEPTUKAIHM 4YeJWYHM UWiIuHApu wucrnojgHetn co 80 - 90% Ha
u3po0EH MeauyM Bp3 KOj fedyBa CHJIa Ha TpPECelme KOja ce Kpeupa IMpeKy
BHATpEIIIHA JeOfleyKa OocKa. AKO BO OBaa MEJHMIIA TPOTOKOT HA MaTepujajl uMa
MakcumanHa BpegHocT op 100 t/h, a BAE3HMOT MaTepujal UMa YECTULH CO
rojieMrHa < lmm, Torau rojeMrHa Ha YeCTULUTE Ha Mpou3BofoT Ke oupe 1 - 100
pm.

Buopupauknre MeIHUIH

Bubpupaukure METHUIM ce KOPUCTAT BO MPOIECUTE Kajie IITO € MOTPeOHO MHOTY
¢uHO npobeme Ha pyJHUTE KaMema (CyBO WM BJIAXKHO ApoOerme). MerHunuTe
KOM KOPHUCTAT KOHTUHYMPAHO BUOpUpakhe MPETCTaByBaaT XOPU3HOTAIHA YETUIHI
UUIUHAPYU ur] BonyMeH € HanoJHeT 60 - 70 % co nipoOeHnoT MeauyM Koj € Jo0ueH
IpeKy MpoILEeCcOT Ha TPECEHE Of] CTpaHa Ha €KCEHTPUYHUOT NOroH. ITpoToKoT Ha
CYPOBHMHCKHOT MaTepujall HU3 OBOj THUIl HA MEJTHUIY MMa BpeHOCT off 15 t/h u naBa
MPOAYKTHU CO YECTHUIM YHja MITO ronemMuHa < 10 pm.

X.24 Ceeme

ITocrankaTa Ha ceeme Ha pygaTa MoXe Ja ce AeduHHpa KaKOo MeXaHM4yKa
omepalyja Koja IITO BPIIN cenapaiyja Ha YeCTHUKUATE CIOpe]] HUBHATA FOJIEeMIHA
U W3IJe[l MpeKy HUBHO OTCTpaHyBame HHM3 OTBOpUTe Ha cuTtoTo. [Ipm oBaa
ocTanka 4YeCTUIUTEe KOM IITO C€ TNOToJeMH Off OTBOPUTE Ha CHTOTO Ce
3aipKyBaaT, W ja ¢dopMupaar efgHaTa (pakinyja Koja ce KapaKTepusupa co
MOTOJIeM JidjaMeTap Ha dYecTuly. [{pyruTe 4YecTUIM KOM IITO NOMUHYBAaaT HH3
OTBOpPUTE Ha CHUTOTO MMaaT MoMana TOJEeMHMHAa W THe ja opmmpaaT apyrara
¢pakuyuja Koja IITO ce KapaKTepu3upa CO TOMal JujamMeTap Ha 4YEeCTHUIUTE.
ITocTojaT moBeke THUIIOBM HA MHAYCTPUCKO CeeHe¢ Ha CYpPOBHHCKHOT MaTepwujall,
KOM IITO MOKE Jla ce MOfieNIaT Ha MOCTaNKy KO IITO KOPUCTAT CTA[MOHAPHU WA
nak KOpUCTAT MOABMKHU cuTa. Haj3HauajHuTEe NpUYMHU 3a ynoTpeba Ha oOBaa
(haza (ceeme Ha cypoBHMHATA) BO MPOIECOT Ha 0OpabOTKa Ha pyfiaTa ce CIeTHUBE:

. fa ce W30erHe HaBJEryBalkbe BO JPOOMIKUTE HA CYpPOBHHCKHM MaTepHjall
COCTaBEH Of] YECTHIU CO MaJ AujameTap
. na ce u30erHe MUHYBambe Ha YECTHIMTE KOU IITO HMMaaT Mperojem

AvjaMeTap BO MOAOLHEXHUTE (pa3W Ha MPOLECOT Ha ApOOEHmE Ha pyjaara
WJIY TIaK BO 3aTBOPEHUTE MPOLeCH Ha (pUHO IpoOEHe

. 3a Jla ce NMpou3BeJle MaTepHjal cO KOHTPOJUpaHa rOJIEeMHHA Ha YECTUIH,
HallpuMep IO IPOLECOT Ha Bajielke Ha pyjara
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X.2.5 Knacudgunkanuja

Knacudukanmjata MoxKe fja ce onuiie Kako MpoIec Ha cemapaiyja Ha IBPCTUTE
YECTUIM NP IITO ce JoOMBaaT ABa WIM MOBeKe MPOM3BOMAM, a celapanyjaTa ce
BpIIN criopef] Op3MHATa HA TAOXKEHhEe Ha YECTUINTe H13 MeanyMoT. bp3unara Ha
TalOXKeHhe Ha YeCTUIUTE HU3 MEUYMOT 3aBUCH Of] HUBHATa rojeMuHa, I'yCTUHA U
¢dopma. Bo mponecor Ha mpepaboTKa Ha pyaaTa, ¢a3zaTta Ha Kilacudukaiyja
HAjuecTo ce OfIBMBAa KaKO BJIAaXEH MPOIEC, BO KOj IITO BOfiaTa ce KOPUCTU KaKO
tedyeH meamyM. CyBaTa kjacudukalyja, Koja IITO TO KOPUCTU BO3AYXOT KakKo
MeINyM, ce KOPUCTH 3a celapupame Ha pa3IndHu MaTepHjann (IleMeHT, BADOBHHUK,
jarnmen). Knacugukanujata oOMYHO ce BPINW Kaj OHWE MUHEpaId KOW INTO Cce
cMeTaaT 3a IPEeMHOTY UCUTHETH 3a J]la MOKaT e(peKTUBHO Ja Ce cernapupaar mpeKy
MOCTanKaTa Ha Ceebe.

X.2.6 Pdaoranmja

Ynorpeda: OBa € Haj3HauajHA cemapalyoHa TEXHUKA KoOja IITO c€ KOPUCTU BO
obpaboTKaTa Ha MHUHEpAJIWTE Kaj HAjOCHOBHUTE THUIIOBM Ha MeTanHa pyaa. Taa
HAjuyecTo ce KOPHUCTU 3a KOHIEHTpHpame Ha cyiacpugure, OakapHaTa pyfa,
3MHKOBaTa M OJIoBHaTa pynaa. OBaa mocramnka ce KOPUCTH 3a TpeTHpame Ha He-
METaJTHUTE PYAUM Kako IMTO € ¢puHUOT jarjaeH, dayoputor u ¢docdaror,
KapOoOHATUTE, OKCUANTE M KaCEpUTOT M XEMATHTOT, KakKO M OKCHAUPAHHUTE
MUHEpaju, Kako MITO ce IePYCUT U MaJIaxuT.

[ punmumm n (u3aju Ha paoramujara: Bo npouecoT Ha diioTanmja, cenapupameTo
Ha MHUHEpaJINTe ce MOCTUTHYBa TaKa IITO Ce MCKOPHCTYBAaaT HUBHUTE Pa3IMYHU
MNOBPIIMHCKY (PU3MUKO - XEMHUCKM CBOjcTBa. Hampmmep, OTKako Iie 3aBpiin
IPOIIECOT Ha TPETHpame Ha pydaTa cO peareHCH, HEKOW MUHEPAJHU YECTUIH Off
pynara nomnpumaat XuapogoOHT CBOjCTBa, OMHOCHO HE pearnpaar co BojiaTa (Wiu
NaK TMonpuMaaT aepoWIHU CBOjCTBA), a OCTAHATHTE YECTHUIM CH TH 3ap>KyBaat
CBOMTEe XHUAPO(MWIHM CBOjcTBa. BoO mpomecor Ha celeKTUBHA cemapanyja,
BO3JIYIIHATE MEYPH ce clemnyBaat 3a XuapogoOoHnuTe (MK aepOo(UITHATE) YeCTUIH
Ha pyjaTa Taka IITO T'M HOCAT Harope KOH BOJeHAaTa IOBpIIMHA Kajie IITO
¢dopmupaar crabuiHa TeHa, KOja IITO MOTa C€ OTCTpPaHyBa. XHUAPOPUIHUTE
YECTUIM OCTaHyBaaT BO IyJIaTa U MOToa ce ucnymraaT. $ProTanuoHnoT mpoiec
BO TJIaBHO CE€ COCTOM Off MoBeKe (pa3y KOM LITO CIAY>KAT 32 MOBTOPHO YUCTEH-E Ha
KOHIIEHTPATUTE U YUCTEH-E Ha MPEOCTaHATUTE BPEHA MIUHEPAIH Off OCTATOIUTE.

P roTaMOHN KOMOPH
ITocrojat nBa OCHOBHU THIA Ha (PJIOTALMOHN KOMOPH: THEBMATCKN U MEXaHUYKHU.

° MEXaHMYKUTE KOMOPH TpEeTCTaByBaaT TPAAUIMOHAIHU U  HAJUYECTO
ynorpeOyBaHu MeXaHU3MH BO (ioTanuonute padpuku. True ce HanmpaBeHU
OJ] YeJUYHM KOHTEJHEpPU KOU (PYHKIMOHMpAAT HA MEXaHWUYKU TOTOH KOj
NpeAn3BUKyBa MAMCIEp3Uja HAa BO3JAYXOT HA Malli MEypH CO IITO BPIIA
pasmpayBame Ha Tajnoror. Ha HacumoT ce HajgorpagyBaaT HEKOJIKY
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NoeIMHEYHN KOMopH. TyKa ce KOpHCTaT HOXECTH IIHUPOKH JIONATKU KOU
MEXaHWYKHU ce NPUABMXKYBaaT, W BpIIAT OTCTPaHYBamke Ha OHaa MEeHa Koja
ce M3J1MBa HaJBOP O] KOMOPUTE.

° IIOCTOjaT MOBEKE Off /1Ba IJIaBHU THIA HA MTHEBMATCKHU (PJIOTAllMOHN KOMOPH:
(poTanMOHM KONMOHM M KpAaTKM IHEBMATCKHA (PIOTAMOHM KOMOPH.
dyoranmoHaTa KOMOpa € HalpaBeHa Off BHCOK BpPETHKAJEH YEIMYEH
nuauHAap (co BUcodnHa 0 15m) co amjamerap no 3m. [lynnaTta HaBierysa
BO IWUIMHACPOT N[O TPHU YETBPTUHU Off HEroBaTa BHUCHHA. Bo3gyxor
HaBJIEryBa BO KOHTEJHEPOT Ha [OJHUOT Kpaj of nuinHaepor. Menymrenara
IIEHA ce U3MUBA MIPEKY PacCIpCKyBamke Ha BoiaTa 1o nopuun. OBa U3MUBamE
ce BpUIM IIpe] IeHaTa ja ce MCcpau HagBOp Off LUIMHAAPOT IPEKY
ucnycHata ciaaBuHa. KparkuTe mNHEBMAaTckKM (PIOTAaMOHM  MAalluHU
(pyHKIMOHMpAaaT Ha TO] HAYMH TakKa INTO BpLIAT COEJMHYBalkE Ha
YECTUYKUTE Of] PyjlaTa CO MEypHUTE HA[BOP Of cenmapanuonaTta komopa. OBa
COE[IMHYBalkE Cce BPIIM BO IIeBKaTa IIPEKy Koja BJEeryBa IyamnaTta, Taka ITo
OBJle ce¢ ymnoTpeOyBaaT pasjuyHM MEXAaHW3MU Ha MEUIalke WM IaK ce
ynorpeOyBaatr “peakTopu”’, Kajie IITO MEYPUTE KOU IITO CE UCHYIITAaT Ce
NOTKpeBaaT Harope A0 TOPHUOT pald, W ja HamylITaaT KoMopaTa, JofeKa
OCTaTOLUTE C€ UCHYIITAAT Off KOHYCHOTO JHO.

Ynorpeda: O0e3BOIHYBalkbe HA (PIIOTAIIMOHMOT KOHIIEHTPAT, MAarHETCKUTE PyJHU
KOHIIEHTpPaTH M HEKOJIKYy He-MEeTallHW MHHEpalid; OTCTpaHyBame Ha OOraTUOT
pacTBOp O KaMeHaTa pyja, Kaje IITO MMa TojaBa Ha KUCEJIMHCKA JpeHaxka, BO
UjaHUJHUOT pPacTBOp, W3MHUBame Ha o0Oe3BofgHeTaTa (UATEp [orauva;
IPOYNCYBaKk-E HA IEKAHTUPAHUOT OOraT pacTBOP U MPOUNCTYBaHE HA COOMPAHUOT
punTpar.

Ipuanynm u nu3aja Ha puarpanujara: PuinTpanujaTa MoXe fa ce Ae(puHIpa Kako
IpoLEC Ha cemapanyja Ha OBPCTUTE YECTULW Off TEYHOCTA HPEKY MPOIyCTIUBA
nperpajga Koja IITO T'M3a[p>KyBa LBPCTUTE YECTHIM a ja MPOMNYIITAa TEYHOCTA.
duntpanpmjaTa 4ecTo ClEeM MO MPOLECOT Ha BUBPCHYBaWE, NPH IITO 3rycHaTaTa
IyJIlla c€ BHECYBAa BO OHME CKIAAMINTA Kajie IITO CE BPIIM pacTpecyBambe Ha
TaJIOrOT, ¥ Kajie IITO NOHEKOTrall ce JofaBaaT HEKOM (PJIOKYIIaHTH, a Off TaMy THE
KOHCTAaHTHO C€ M3BJIEKyBaaT JI0 NpouecoT Ha ¢puntpaunja. Hajuecture THIOBYU Ha
(punTpu KoM WITO ce BKIIYYEHU BO MPOLECOT HA 0OpabOTKa HA MUHEPAIUTE CE T.H.
“noravyectu (pUITPU” Kaj KOM OCHOBHUTE Oapama ce OfHECYBAaaT HA IOBTOPHOTO
UCKOPUCTYBaWk-€ Ha  TrojemMa KOJIMYMHA  Of  LBPCTUTE  4YeCTHUIU Ha
HajKOHIeHTpUpaHuTe Tano3u. Iloradecrure (cuntpu ce Kiaacupunupaar
MpUMapHO Kako “BakyM ¢uiatpu” u “puiTpu NOJA NPUTUCOK”, 3aBUCHO Off
yIoTpeOeHNUTE CPeTCTBA KOU LITO ce BIMjaaT 3a Jia ce jooue OapaHaTa pas3jauka BO
NPUTHUCOKOT Ha fIBETE CTPAaHM Off MOPO3HUOT MmeauyM. OBue (puUATpH UCTOTAKA
KaKO THUIOBU Ha (WITpU MOXKe Ja ce aeduHUpaaT Kako “cOropyBauyku’ WU
“KOHTHHYUPAHU TUIIOBH.
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HajuecTo uckopucreHuTe TUNOBU HA (PUIATPHU KOM LITO pabOTAT MOJ MPUTHUCOK CE
“huntep mnpecute”, KOM IITO C€ [U3aJHUPAHU TPEKy [Be TJaBHU (OpPMHU:
“INIOYECTH - U - PaMKOBUAHU uiTep npecu” U “KOMOpHU npecu”. IIputucokor
npu (PyHKIMOHUPAKETO HA INIOYECTUTE U PAMKOBHUJHUTE IIPECH MOXaT [a
OCTUTHAT MPUTUCOK Off 25 bar.

On gpyra crpaHa, IOCTOjaT pa3jIMYHU TUIIOBM Ha BakyM (PMITPHU, KAaKO IITO CE
“KOHTHUHyHpaHuTe OybOam (uuTpu” (mOCTOjaT pa3NUYHM THUIIOBM Ha JM3ajHU),
“KOHTHHYMPAHU JUCK - (PUATPU” U “XOPU30OHTATIHH Kanull puiTpu’.

I'eHepannu TEXHHYKH MOAATOLM:
° NJIOYECTH - U - PAMKOBU/IHU (pUITEP NMpECH:

* TOJIEMHHA Ha IUloYaTa: JOCTUTHYBa 10 2 X 2 m
» NOBpIIMHA Ha (DUITPUTE: MAKCHMalHa TOBpIMHA of 1500 m’ Ha

MalHa
° KOHTUHYHpaHu OyOaw pUITpu:
* ¢unTep NOBPIIKHA: MPUOIMXKHO 10 12 m’
) KOHTUHYHUPAHU UCK (PUITPU:
= porojema (puITep NOBPUIMHA HA €AVMHUIA BOJIYMEH: MPUOINKHO 10
200 m’*
HeaTpudyrupame

Kako anTepHaTiBa Ha INIOYECTUTE - U - PAMKOBUHUTE (PUITEP IPECH, MOXKeE Jja ce
KopucTat u ueHTpudyru Bo popMa Ha JiJ1aboKa YMHK]ja 3a cernapanuja Ha BPCTUTE
YECTULH Off BOflaTa- 00E3BO/IHYBALE.

I'enepanauTe TEXHMYKM NOJATOLM 3a OBHE LEHTPHU(Yru BO ceOe I'm BKIIy4dyBaaT
CIIC[JHUBE MO aTOLN:

) avjaMeTap Ha OyOam: 1o 1100 mm
° NOJIKMHA Ha OyOam: o 3300 mm
° OPOTOK: MakcumaiHo 15 Tonu (cyBa ocHOBa)/4ac

OO0e3BOIHYBalkETO MOXKE [la Ce BHUAM NPEKYy LEHTPU(YTaJIHUTE Pe3yJTaTH KOU
IITO JOOMEHW Ofi OHHE MaTEepHjaJii CO HUCKA COMpP>KMHA Ha IBPCTH YECTHLU BO
ciop6a co OHaa COflpXKUHATa Ha LBPCTUTE YECTULM BO MaTpHUjaJuTe KOU LITO Ce
KOPHCTAT Kaj MJI0YECTUTE U paMKOBUHUTE (PUITEp Npech. 3apagu oBaa NpUYnHa
00€3BOJIHETUTE MaTepHjajd ce OfHecyBaaT IOBEKEe KaKO XKejle MaTepujanu
OTKOJIKY KaKO IJBPCTH IOrayd. 3a Jla ce ONTUMHU3UpAAT Pe3yJTaTUTE BO CAaMHUOT
npolec Tpeba f1a ce fopafaT (PIOKYIaHTH.

X.2.7 Pearencn

doTanmoHn peareHcu

doTanmoOHNTE peareHCH MMaaT pa3JIMYHA XEMHUCKU KOMIIOHCHTH M ce KOPHUCTaT
BO (pJIOTAIIMOHUOT MPOIEC, TaKa IITO I'Mm 006e30emyBaaT COOJBETHUTE YCIOBHU 3a
(pyHKIMOHMpamke Ha MPoIecoT Ha duioTanuja. Tue ceJeKTUBHO ce BKIIydyBaaT BO
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npouecoT, Taka IITO HUBHOTO BKIIYYYBalkb€ BO MPOHOCCOT CE& OApeayBa CIIOPE

2 ¢

TUIOT Ha pyjaTa. Tue ce cocTaBeHu Off “KOJEKTOpH”’, “TICHINBLIA U “pETYIIaTOPH .

° Koaekropure: Te ce “IIOBPIIMHCKMA aKTUBHM CYICTAaHUUU”, T.€. OPraHCKU
KOMIIOHEHTH KOU ce ajicopOupaaT Ha MMHEpaJlHaTa NOBPIIMHA, TaKa ja ja
TpaHcopMupaaT MUHEpajHaTa MOBpUIMHA BO XUAPOGOOHA MOBPIINHA, U
ro OBO3MOXKYyBaaT IIPOLIECOT Ha CIIOjyBambe HA PYJHUTE YECTULH CO
(poranmonnTe meypu. Tue ce mopeneHn Ha JOHU3UPAHU U HE-JOHU3MPAHU
KOMIOHeHTH. He-joHn3npauykuTe KOJIEKTOPHU Ce€ MPAKTUYHO HEPACTBOPJIUBU
U ja MOKpHMBaaT MOBpLIMHATA HA MUHEPAINUTE LITO Ce KapaKTepus3upaaT cO
IPUPOAHO BUCOKa XuUApOooOHa cOCOGHOCT (BO IJIaBHO Kaj jarlieHOT), CO
LeJa Ja M 3alBpCHAT HUBHUTE XUAPOGOOHW cBOjcTBA. JOHM3MpaAUuKUTE
KOJIEKTOPH c€ pacTBapaaT BO BOfIa M UMaaT XeTepolojapHa CTPYKTypa, Toa
3Ha4M JIeKa THE BO CBOJOT COCTaB COMpKAaT He-NojapHa rpyna
(jarmepoBofOpONIHA TpyMa) Koja MITO TH jlaBa XUAPO(POOHUTE CBOjCTBA, W
mojlapHa Tpyma Koja IITO ce CBp3yBa 3a MOBPIIMHATA HAa MHUHEPAJHTE.
Munepanute ce Kancuuuupaar CIOpel TUNOT Ha TMojapHaTa rpyna BO
KOJIEKTOPOT: aHjOHCKHM KOJIEKTOpH (KapOOKCHIIHUTE, CyJI(OHATHHTE,
KCAaHTAaTHUTE U JAU-THO-(pocaTHUTE COeUHEHHU]a), KaTjOHCKU KOJEKTOpHU
(amuHUTE) MM aM(POTEPHUTE KOJIEKTOPH.

° Pearencun kom MHpaaT neHa (NeHJHMBIM): CE pearcHcu KOW ja
noTnomaraaT CTa0MJIHOCTa Ha II€HaTa, KaKO HalpuMep, KUCEJIWHHUTE,
aMUHUTE U AJIKOXOJIUTE

° Perynaropu wim Moau(puKaTOpH: IpEeTCTaByBaaT pearcHCHM KOW IITO ja
perynupaat ¢uoranujata. Tue ce KancuduuupaHu KakKo aKTHBATOPH,
naxuoOutopu unu pH - mopudukaTopu. AKTUBATOPUTE IO OBO3MOXKYBaaT
IPOLIECOT Ha ajicOpIIKja Ha KOJIEKTOPUTE BP3 MAHEPAJIHATA MIOBPIINHA IIPH
LITO BpLIAT MEHYBalkEe Ha HEJ3MHUOT XeMHUCKHU cocTaB. OBHE CyNICTaHIIMU BO
TIaBHO TMpeTCTaByBaaT pacTBOpauMBU conu. MHxuOGuTopute (BOAECHO
CTaksio?, IITUpaK, W.T.H.) ja HacouyBaaT peakuujaTta 3a (popMHpame Ha
XUAPO(UIHN MUHEPAJK, CO IITO ja COpevyyBaaT peakiyjaTta Ha aoraiyja.
pH-mMonmucpukaTopute (Kako IITO ce: BAPOBHUKOT, cojlaTa M KayCTHYHATa
coja KOM ja fAaBaaT allkajlHaTa CpEelMHA, U JakaTa/ KOHIEHTpUpaHa
cyndypHa KHceJIMHa 3a KHcelja CpefiiHa) ja KOHTposiupaat pH- cpeguHaTta
Ha IyJnaTa, 1 ¥MaaT 3HayajHO BJIMjaHUE BO ITOBEKETO YEKOPH Ha MPOLECOT
(uexopuTe Kaje ce ymoTpebyBaaT KOJEKTOpUTE, KaKO M YEKOPOT Ha
MHXUOWTOPHA aJICOpIIIHja, U.T.H.).

° ®aokynanTu: Bo I'epMmanckure dpadbpuku 3a 00padOTKA Ha TEIIKHUOT jarjcH
ce ynoTpeOyBaat (pJIOKyJIaHTH KOU IITO ce Oa3upaaT Wi Ha NOJTUAKPUIATH
W TTOTMAKPUIT aMUIA.

X.2.8 EdekTn Bp3 KapakTepUCHTKHTE HA PyIHHUTE OCTATOLH
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KapaKTe HUCTUKH HA PYAHUTE OCTATOUHN

IIponecnan Pacnpenenda I'enepupame Cnemuguana % Pearencu pH | Biujanue na | CsojcrB | I'osemuna
YyeKopu HA rOJIeMHHATA | HA CHTHH NMOBPLIHHA IBPCTH ARD aHa HA YeCTHIH
Ha 3pHaTa ocraTonu YyecTHIn (KHCEJIMHCKA | MOBpIIA
(cuTHEXK) Kapnecra HaTa
ApeHaxa)

Pepynupame Ha
MaTepHjaloT A0
MaJli IeTYnmbha X X' X X? - - X X X
Ceeme X X3 - - - - - - -
Kiacudukanmja

X X - X - - X - -
I'paBuTa.
KOHIIEHTPUPamke - - - X - - X - -
droranuja - - - X* X X° X X -
Ipenaxa - - - X X X - X -
BuspchuyBame Ha - - -
TaJIOTOT X® X’ - - X -
Punrpanuja - - - X X X0 - X -

1) npumep, MenHUIUTE KOU ja IpobaT pyHaTa CO TPECEHE CO3[aBaaT MOTOJIEMO KOMMYECTBO HAa CUTHEX OTKOJIKY MEJTHHIMTE KOM IITO IO BpIIAT
APOOGEHETO CO MOMOII HA TOIYUIbA
2) cyBO ipoGeHe, METHULY CO BIE3HO CTPYIONYBamke Ha PYAHUOT MaTepujal M MEJHHUIM KOM HITO yHOTpeOyBaaT BIaXKHU NMPOLECH Ha APOOEHE Ha

MaTepHjaloT

3) mpeKyMEPHOTO CeeHhe MOXKeE Jla A0BEE 0 (DOPMUPAE HAa CUTHEX
4) pnoTanmjaTa mpeTcTaByBa BIaskeH Mpolec Kajie ITO BPCTHOT MaTepHjal NpucycTByBa co okoiy 30 - 40% Bo mporecoT 3a mpepaboTKa Ha pynaTta
u co 5-15% Bo mporecoT 3a mpepadoTKa Ha jarJieHOT, BO IOBEKETO CcIydyau BO OBUE MpolecH Tpeda fa ce Aoajie Boyia
5) 3a mopeTanHN NH(pOPMANUK oreHeTe Bo 2.3.3

6) 3roJieMeHN WM HaMaJIeHU

ITocrankuTre 3a ceewme M Kiacuuuupame Ha PYAHUOT MaTepujajd BplIaT
MHAMPEKTHO BiMjaHKWe BP3 KapaKTEepUCTHKATa Ha PYJHUOT MaTepHjasl Kako ILITO €
pacnpefieslyBalbeTO Ha rojIeMUHaTa Ha 3pHaTta. THe ucroraka MHAMPEKTHO BlIKjaat
Bp3 Kpeupame Ha CHUTHEXOT BO Cllyyaj Jla OBHE IIOCTAalKM C€ KOPHCTAT BO
3aTBOPEHHU NPepadOTyBauYKU IUKIYCH 3a€JHO CO APOOEHETO, KaKo IITO € CIy4ajoT
Kaj 3aTBOPEHUTE MpepabOTyBAUYKM LUKIYCH KOU KOPHUCTAT METHUIM CO TOMYNHbA
3a JpoOeme Ha MaTepHjajoT 3aeAHO cO IUKJIOH. Kaj 0BO] mpumep UCHyCTOT Ha
PYAHHOT MaTepujajl Off MEJHUIUTE, KOM KOpHCTaT TONUMHa 3a ApoOewme, ce
BHECYBa IIOTOA BO IMKJIOHOT. MaTepHjajloT KOj WITO C€ M3JIMBa Off [UKIIOHUTE Ce
COCTOM Off 3pHA uHyja IITO rOJIEMUHA € TaKBa la OBO3MOXYBa OCJI00OMyBame Ha
CaKaHMOT MUHEpAN Of NOCIEeAOBaTEIHH NIOCTANlKK Ha HEroBa cenapanyja Win maxk
HeroBa KOHIEHTpalyja. TedeHneTo Koe ce OfBUBA IOJ MOBpIIMHATA BHATpPE BO
LUKJIOHUTE UMa N0Tpeda off IOHATaMOIIIHO PEeAyLMpalke Ha FOeMIHATa Ha 3pHaTa
U ce Bpaka Ha3aJ| BO MEJIHMIaTa KOja KOpUCTU Tonmuuma. Kaj oBoj nmpumep, Moxe
la ce HaBesle (PaKTOT JIeKa CO ynoTrpeda Ha KJIacu(puKaToOpoT MOXE [1a ce CIpedyn
IPEKYMEPHOTO MeJIEHhE Ha PYTHUOT MaTepHrjall BO MEJTHULIUTE.

Tpeba a ce HaBefe IeKa Kaj MarHeTckaTa (ako Taa e BJIakKHa cemapaiyja) Wid Kaj
rpaBUTallMOHaTa cemapanuja Tpeba [a ce NpUIarofd IMPOLEHTOT Ha LBPCTH
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YECTHUIM, ¥ KaKO Pe3yJiTaT Ha TOa MPOIECHUTE YeKOPH MCTOTaKa ce MEHyBaaT BO
OHOC Ha MPOIIEHTyaJHATa 3aCTaleHOCT Ha IBPCTUTE yecTui. Bo cekoj ciyuaj,
aKO TaJOTOT Off PyAHUTE OCTATOIM MIOMUHE HU3 MPOIECOT Ha BIBPCHYBamE Mpef
TO] fAa Ouje WCHylITeH BO OapaTa, OoBOj (paKT He BiHMjae Bp3 MPOILECOT Ha
yIIpaByBame CO pyJHUTE OCTATOI.

Kononara koja mro ce ofHecyBa Ha “ARD BiaujaHUETO” T' pa3jacHyBa MPOLIECHUTE
YeKOpHW KOW IITO WX ja MEHYBaaT MPUCTATHOCTA Ha cyiduanTte (T.e. O MEHyBaaT
NPOLECOT Ha peAyKnuja Ha PYJHUOT MaTpHjajl IO CUTHU JeNUhiba) WU TaK ja
MEHyBaaT COApKMHATa Ha Cylduam BO ocraTonuTe (Hampumep, co
eJeKTpOocTaTcKa cemapanyja MOXe fa ce OTCTpaHu fed Of NHUpUTOT). ARD
BIWjaHMeTO (BJIMjaHMETO HA KHCEJIMHCKATa fepHaxa Ofl PYJHHUTE Kapiu) Bp3
npolecoT Ha (ioTanyja BOEJHO MOXe Jla Ouje, Kako MO3UTUBHO (Cyiduanure ce
OTCTpaHyBaaT Of] KOHI[EHTPATOT) Taka U HeraTHBEH (ce OTCTpaHyBaaT OCTaHATUTE
MHUHEpalu, a cyiaduaure ocraHyBaaT Bo pygHuTe ocraToum). ITocramkara Ha
penylnupame Ha MaTepUurajIoT 4O CUTHU JETYiba BO TJIABHO CO3/1aBa TAKOB €(PEeKT
lla T¥ IpaBU CyI(PUAHUTE MUHEPAIH MOAOCTAIIHA U 3apajy TOa 'O MHTEH3UBHUpA U
MPOLIECOT Ha KUCEJIMHCKA ApEeHaXa Off py[JHUTE KapIIn.

[Tocrankara 3a pefgyuupame Ha PYJHUOT MaTepujall A0 CATHU YECTHUIM BPIIA
OYMIJie[Ha MPOMEHA Ha MOBPILIMHCKUTE CBOjCTBA Ha PYJHUOT MaTepujai. Bo cekoj
cllydaj, MOXe Jla ce 3aKJIy4H IeKa cuTe MPOLECHU YeKOPH Kaj KOM IITO ce I0iaBaaT
peareHcH BiMjaaT Bp3 NOBPIIMHCKUTE CBOjCTBA HA MAaTEPHjaJIoT.

X.2.9 YnpasyBame co pyAHHTE OCTATOIH 1 OTNAJeH MaTepujai

ITocrojaT pa3nuyHM METOAM 3a yIpaByBawme CO PYAHHUTE OCTATOLU M OTHAJHUOT
kaMeH. Hajuecto ynorpeOyBaHu MeTONH ce:

® CYBOTO KOJICKTUPAKE Ha 3TYCHATUTE OCTATOLA

® OTCTpaHyBalkEC HAa MMOr0JIEMO WJIIN IMTOMAJIO KOJIMYCCTBO HAa CYB OCTATOK WJIN
OTHAaJCH KaMCH Ha KYyIIAIITA WUJIN Ha MaJUHUTC Ha 6pnaTa

® HUCIIOJIHYBAlkC Ha IMO3EMHUTEC PYJHHUIU HWJIN OTBOPHUTE jaMI/I CO pyaHH

OCTaTOLM WJIM OTIHAJEH KaMEH, WM MaK 3a KOHCTpyHpame Ha OpaHH cO
MaTepujall KaKo IITO CE PYAHUTE OCTATOLH

° OTCTpaHyBame/ UCIYIITAakhe HAa PyAHUTE OTMAJOLM BO HOBPIIMHCKUTE BOAU
(Hanmpumep, Mope, e3epo, peKa) Wi MOA3EMHUTE BOIH
° ynorpeba Ha PpPYAHUTE IMPOM3BOAU Of IpouecoT Ha oO0paboTka 3a

MOTIOJIHYBak€ Ha 3EMjUIITETO, HAIPUMED, THE C€ KOPUCTAT KaKo arperarTy,
UJIM 32 BpaKamke Ha 36MJULITETO BO IPBOOUTHA COCTOj0a
) UCIIyIITake Ha KIJIMBUOT OTHAJ] BO Oapy WM e3epla.

OTnagHUOT KaMeH ce paKyBa Taka IITO TOj ce€ cOOMpa Ha KYMOBH UJIU MMOHEKOTalll

ce ucdpiia Ha MaJUHATE Ha Oppara.

X.2.10 KapakTepucTHKd Ha MOCTPOJKHUTE 32 yNPaBYBam€ CO PYJHATE OTHAXONH H
OTHATHNOT KaMeH
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X.2.10.1 Mexannyka BpCTHHA

MexaHnukaTa [IBpPCTUHA MpETCTaByBa Haj3HavyajHATa KapaKTEepUCUTKA Kaj OWUIo
KOW PYAHU OCTATOLY WJIM OTHAIcH KaMeH MpHU MpouecoT Ha ¢opMupame Ha
Kynoputre uiau OpanHuTe. OOMYHO HAjCOOJABETHUTE NapaMeTpHU 3a MEXaHMUKa
[BPCTUHA CE€ OHUE TapaMeTpu KOHW MpU aHAJU3WPAKmETO Ha MaTepujajioT ce
aconupanu 3a e()eKMBHUOT CTPEC HA MaTepHjasioT, T.e. 3a e(peKTHUBHATA KOXe3Hja
u e(MeKTUBHUOT arojl Ha pacmpefieieHuoT oTnop. [lomanute Bapujanuu BO
CBOjCTBOTO Ha MEXaHWYKa IIBPCTHHA HA YIOTPeOYBaHUTE PYHU MaTEePHjalId MOKE
lla ©UMa 3Ha4yajHO BiUjaHMe BP3 0e30eJHOCHUOT (pakTOp. 3apaam TOa ce mpaBaT
pa3IMYHMA TECTOBH Kaj morojeM Opoj Ha TecT NMPUMEpPOoNM 3a NBpPCTHHATa Ha
MaTepujajoT.

X.2.10.2 Jpyru KapakTepucTuKu
Jpyrute 3HavajHM KapaKTEPUCHUTKH KOW IITO ce OJHEeCyBaaT Ha CTaOMIHOCTa Ha
MOCTpOjKaTa ce:

° pacnpenenyBalbeTO Ha roJIeMUHAaTa Ha YECTULUTE: KAaKO OBaa pacnpependa
BJIMjae BP3 IBPCTUHATA HA MAaTEPHjaoT

° TyCTHHA

° MJIAaCTUYHOCT

° nepmeabunHocT  (mpomyctauBocT). Crnopen  HHBHaTa — XHApAyJIWYHA

KOHAYKTHBHOCT WJIM NaK KOE€(UIMEHTOT HA MPOMYyCTINBOCT k (M3pas3eH BO
m/s), OCTATOIIMTE W OTIATHNOT KaMEeH MOXKe fla ce KiacuuuupaaT BO TET
rpynu ciopef DIN 18130 e 1:

. MHOTY BHCOKa MPOIYCTIMBOCT: > 1 x 107
. BHMCOKa nmponycrmmBocT: 1 x 107 -1 x 107
. nponyctiaus: 1 x 10°-1x 10
. Hucka nponycramsoct: 1 x 10%-1 x 10°
. MHOT'Y HUCKa nponycrimBoct: < 1 x 10
o BIBPCHYBambh€: KOIMYECTBOTO M OMNCETOT HAa HMCTAJTOXKEHUTE YECTHIU Off

PYAHUTE OCTATOLM WJIM MaK OTHAJHUOT KaMEH ce CBP3aHU CO CBOjCTBATa 3a
BIIBPCHYBamh€ Ha NOYBaTa
° MOPO3HOCT

X.2.10.2 bpanu 3a opyioxxyBame Ha PyAHUTE OCTATOLH

OBue OpaHM NpeTcTaByBaaT IMOBPLIMHCKA KOHCTPYKLUMM KOW IITO CIyXKaT 3a
ylpaByBamke co pyaHuTe ocraTouu. OBOj BHUJ Ha MOCTPOjKHM 3a YyINpPaBYBambe CO
PYJHUTE OCTaTOUUM OOMYHO C€ KOPHUCTH 32 PYJHUTE OCTATOUM KOM IITO C€
noOuBaat of] BIaXXHUOT TUN Ha oOpaboTka. bapure 3a ofjoXyBame Ha pyJHUTE
ocratouu coppxat 20 - 40 maceHu % Ha UBPCTU YECTHUIM, HO BO jJaBHOCTa €
MO3HATO JieKa oBue Oapu cofpKat S - 50% Ha UBPCTH YECTUIIN.

HajronemuoT pen of pyAHUTE OCTAaTOLM cC€ yIpaByBaaT Ha IMOBpPIIMHATA Ha
3eMjaTa. Baka fgeduHMpaHara jnoKanyja 3a YIpaByBawke CO PYAHHUTE OCTATOLHM
ofpeayBa M300p Ha 3eMjUIITE Kaje IITO Ke ce CKIagupaaT PyJIHUTE OCTATOLHM 3a
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MOJIOJIT BPEMEHCKM NEePHO]], AOfieKa MaK PYHUTE OCTATOLM CE FeHEepHUpaaT MpPeKy
¢pabpukara 3a 0OpaboOTKa Ha pyja WU, aKO HE ce Ofpefld ficKa uMa morpeda of
noHaTaMoOIIHa J000paboTKa, THE IOHAaTaMy ce OJJIOKyBaaT 3a Hefae(UHHUpaH
BpeMEeHCKU mnepuop. Baka ckapupanuTe ocratoum Tpeda fa ce ocurypaar of
¢pm3muka mTeTa BO CMUCIA Ha MpeNnBamkbe HA MaTEpHUjalioT NpeKy OpaHaTa. OBue
PYAHM OCTaTOLlM HE CMeaT fa ja 3arajlyBaaT OKOJHaTa >KMBOTHA CpefyHa,
HaJ36MHUTE U IO3EMHUTE BOJU, WA NIaK aTMocdepara.

Kaj cexoe opyoxyBamwe Ha pyJHUTE OCTaTOLM Kajie IITO ce popMupa BojieH Oa3eH,
Tpeba fja ce uMaaT BO IPENIBU/] CIIeJHUBE AKTUBHOCTH:

° TpaHCHOPTHUpakE Ha PYAHUTE OocTaTouu of dabpukaTta 3a oO6paboOTKa Ha
pyaaTa o OpaHuTe Kaje IITO THE Ce CKIaaupaaT

° Kpeupamwe Ha OpaHu 3a akyMyJiallija Ha pyJHUTE OCTaTOII

° NMBEP3UOHN CUCTEMHU 3a MPUPOJIHO MCTEKYyBame Ha BOJaTa OKOJIy WU HU3
OpaHaTa

° eBaKyHpame Ha MCIycHaTa Bojia

° 3allITUTa Ha OKOJIHATA 00JIacT Of] €KOJIOLIKY BIIAjaHuja

° MOCelyBath€ Ha COOJBETHU WHCTPYMEHT WM MOHUTOPUHT CHUCTEMH 3a
HaOJbyayBame Ha OpaHaTa

° MIONTOPOYHU acmekTH (T.e. aKTUBHOCT TPU 3aTBapame Ha JioKanujata H

COOABCTHA I'purKa I10 HejSI/IHOTO 3aTBapa}Le).

X.2.10.3 TpancnopTan cucreMu 3a NPeHOC HA CHTHHOT JeJI O] PYAHHTe
ocrarouu (M)

BakBuOT TpaHCIOPT OOMYHO cE€ BPIIU CO IOMOII HA IEBKOBOJ, KOj IITO 3all0YHyBa
onl paOpukaTa 3a npepaboTka Ha pygHute ocratouu o TMF. Bo Hekou cnyuan,
MOXKE Jla c€ KOPHUCTAaT OTBOPEHM KaHAJIM 3a UCHYIITaWke Ha OCTATOLUTE OUMIEjKU
OBO] IW33jH 3a YIIpaByBamwkEe CO PyJHUTE OCTAaTOLM € Haje(pTuH. LIeBKOBOOT CO KOj
LITO c€ TPAHCIIOPTUpaaT PyJHUTE OCTATOLM PETKO Ce 3aKOIlyBa BO 3eMjaTa, Taka
IITO OBOj MIJI OOMYHO C€ TPAHCIIOPTUPA CO MOMOIII Ha KAMUOHHM /10 OCTPOJKUTE 3a
yIIpaByBambEe CO PyJHUTE OCTATOLM.

X.2.10.4 Bpann 3a orpannyyBame Ha JJOKanujaTa

Marepujanor of Koj LITO ce KOHCTpyupaaT oBUe OpaHM, KaKO M AN3ajH METOUTE
KOM IITO Ce€ KOpHUCTAaT 3a fa ce KOHCTpyupaaT OpaHUTE BO TrojiemMa Mepa ce
pa3nuKyBaaT €qHU Ofi Apyru. Tue ce pa3nauKyBaaT BO TOa IITO MMaaT Pas3jIuyHU
Oapama BO OJHOC Ha CeJeKTHpaHaTa JIOKallhja, JOCTAlIHOCTAa Ha MaTepujalluTe,
KaKO ¥ HMBHaTa (pMHACHCKA U ONlepaTUBHA MOJUTHKA 32 LIEJIOKyIHATa olepalyja.

KonBeHuuonaanmn HH
OBoj Tun Ha OpaHU ce KOHCTpyHpa Mpef a ce BpIIM OMI0 KAaKBO MCHYIITAHE U
CKJIQ[IUpAkE Ha PYJHUTE OCTATOLM HA JIOKalMjaTa INpelBU/IeHA 32 OBaa HaMeEHa.
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He Moxe fa ce KopucTaT pyJHUTE OCTAaTOLM 32 KOHCTPyHpPawke Ha BAKBUOT THUIl HA
Opanu. KoHBeHIIMOHAIHUTE OpaHU ce KOHCTpyHUpaaT BO OHME Clydyau Kajie ILITO
3arpajlyBambeTo Tpeda [a U3BpIIU BIMjaHNE KaKO BP3 [iBaTa Py[HU OCTATOLM, TaKa
U 3a BOJCHHUTE WCIOYCTH BO TEKOT Ha LeJaoT mnepuof. OBUE KOHCTPYKIUHU
3all0YHYBaaT OJf MECTOTO Ha HUBHOTO YIIPAaBYBal€ a 3aBpLIyBaaT O MECTOTO KaJie
LITO ce Haofa ceJeKThpaHaTa JIOKalyja 3a HUBHO OfINIOXKYBaH-E.

A. CrpannyeH maTepujaj Koj ja MOoNnoJHyBa OpaHaTa
B. Cucrem 3a ucuenyBamwe Ha QUITPATOT

C. Jagpo

D. ManTep 3a NONOJIHyBake Ha OCHOBAaTa

E. VcTanoxeHnu pygHu octraTonu

F. Boga Bo pe3epBoapoT

LlenTa HAa CTPAaHUYHOTO MOMOJHYBaKkE € Jla ce 3alBPCTU OpaHaTa, U fja ce 3allITUTU
jagporo Ha OpaHaTa off epo3Wja (Koja IITO ja TPEeAU3BHKYBaaT BETapoOT WU
MOKIOBHUTE ), KAKO M 3aIlITATA Ha OpaHaTa Off AejCTBOTO HA OpaHOBUTE KOU IITO T
Ipefn3BUKYBa BoiaTa Off TAJIOKHOTO €3€PO.

Ha cnmkata e wiycTpupaH HEHTPAJTHHOT [eJl Ha KOHBEHIMOHAJTHUTE OpaHu
OHOCHO JIEJIOT Kajie IITO ce Haora jagpoTo Ha OpaHaTa, HO Tpeba fla ce HaBeie
lieKa Kaj OBOj TUMN HAa OpaHU OICErOT Ha MOXHOCTH BapHpa WU MaK € CINYEeH CO
MOXHOCTHTE KOH IITO TM Hy#AaT OpaHUTEe AM3ajHAPAHU HA HAUUH KOj BPIIUA CaMO
3arpajyBame Ha ciio0ofHaTa Bofa. Bo rmaBHo, GpaHaTa Tpeba fja Il UMa CIEIHUTE
CBOjCTBa:

® Ja Ir'o KOHTpPOJIMpa NpOTOKOT Ha BOJAA

® Ja ja U3Ap2KKU TCKHUHATA Ha KOJIMYCCTBOTO HATAJIOXKCH MaTepI/IjaH KOj mTo
C€ UCTOBAapyBa KaKO PyYACH OCTAaTOK U BOJCHUOT OazeH

® e(l)eKTI/IBHO IMPpEHECYBAabEC Ha UCHEACHATa BOla TaKa IITO Taa BOJa HEMaA CO

cebe Ja To IpeHece MBPCTHOT MaTepujal (CUCTeM Ha (puITpanmja)

Crenenecra KOHBEHIMOHAIHA iil!aﬂa

OBoj Tun Ha OpaHM ce CIWYHU CO NPETXOAHMOT THUIl HAa OpaHH, HO 3a HUBHOTO
KOHCTPYHpAWE Cce MOTPEOHN NMOHUCKM MOYETHU KAMTAJIHU TPOLIOLHM 3apaju Toa
IITO AM3aJHOT HAa OpaHaTa ce 3acHOBAa Ha TOa fJa TPOLIOLUTE IOEAHAKBO CE
pacnopejaT IpeKy BPEMEHCKHOT IEPHOJ IOTpeOEH 3a CKIaAupame Ha
MaTEepHUjaNoT.

A. CTpannyeH MaTepujall KOj ja MOMoJIHyBa OpaHaTa
B. Cucrem 3a ucnepyBame Ha QUITPATOT

C. Jagpo

D. ManTep 3a nonoiHyBame Ha OCHOBAaTa

E. McranoxeHu pyaHu OCTaTOLHU

F. Bopma BO pesepBoapoT

G. MoMmeHTaneH npodguil Ha OpaHaTa

“‘CACA” PynHuK 3a 0JIOBO M IIMHK Annukanuja 3a [PPC
HopgaTok X 26/68



H. Nnen npocdun Ha OpaHarta

TeneHecT H HPaHO NpeJ BOAEHHOT HCIYCT
Bo cnyuaj ma HaTanoXXeHMOT MaTepujail JieKu OJu3y [0, WU HajJ, HUBOTO HA
BOJIEHUOT Oa3eH TOorall jaJpoTo Ha OpaHaTa € JIONUPAHO Ha CTpaHaTa Ha BOJEHUOT
ucnyct. OBaj Au3ajH Ha OpaHaTa € MOXEH 3apaju Toa IITO OBa jagpo HE €
HOJJIOXKHO Ha €po3Wja U MEXaHMUKUTE BiIMjaHHja MaHU(ECTUpaHU KaKo OpaHOBU
IIPH IIPOLIECOT HA CIEBaEe HA PYAHUTE OCTATOLM.

A. CtpannyeH MaTepujaj Koj ja MonoJHyBa OpaHaTta
B. Cucrem 3a ucuenyBame Ha (PUITPATOT

C. Jagpo

E. McranoxeHu pygHu OCTaTOLU

F. Boga BO pe3epBoapoT

G. MowmeHTasnen npocgui Ha OpaHaTa

H. Unen npodun Ha OpaHaTta

Buposu opanm:

TATOXKHO
€3cpo

Tk

TAN0KHD
cIepo (IHEE ]

[ECOYHa
namena
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1 — = B l. ‘_' ) —
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JuICAR op HHIaTHA B
HCTATOACHA JANOBIHA waciga Gpasa
canka 5. Bossopa Gpana enika 6, Hissowa Gpasia
TaNmEHD
I'."i-FPH [IE ¢ =
\lIecouHa
\\ X navena
i \‘..\
S ‘ "“——-——3’._::—_}--5_._,",_
| HliX.:
ICTANOKCHA IIEHHlinH.THﬂ
jatonite HACHITHA Opana
canka 7. Lentpanna Gpana
X.2.10.5 Ckanpupame Ha MaTepHjaaoT BO 3arpajieHaTa JoKanuja
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PynHuTte octatomu ce mymmaaT BO €3€pOTO 3a TAJOXKEHE Ha OBUE OCTATOLU KOHU
uMmaar 5 - 50% cogpkuHa Ha UBPCTH YecTUM. Bo HEKOU ciiyuyn Kora ce npuMeHyBa
OBO] Ha4MH Ha CKJaJpame Ha MaTepujajoT, a MOCEOHO BO caydyauTe Kajie IITO ce
NpUMEHYBaaT KOHBEHIMOHATHUTE OpaHM, UCHOYCTOT HA PYAHUTE OCTATOLM BO
3arpajieHaTa Jiokalyja MOXKe Jja ce U3BPIIU BO OOJIMK Ha UCIYCT Of] €IHO MECTO KOj
uMa OTBOpEH Kpaj. Bo fpyru cnydyam Ha ckajngupame Ke uMma norpebda of Apyru
METOJIX KOU Ce KapaKTepu3upaaT co MorojemMa KOHTpoJja Bp3 0BOj npotec. Tue Bo
ce0e BKJIy4yBaaT JMHUCKM WM NEePUMETAPCKH MCIYCTH WIM IaK ynorpeda Ha
XHIPOIHNKIIOHH.

KJaaupame Ha MAaTEePHjaIoT NPEKY HEroBo 3ryCHYBaMm

3rycHatuTe ocraTtouu Bo ceOe coapxkaT Hag 50 % uBpctu yectuny. BakBoTto
CKJIQ[IUparke Ha MaTEPHUjaJioT OBO3MOXYBa €(pUKACHOCT MPU CKIATNPAHETO, U TOA
ce OfBMBa NpPHW YCIOBM Kajie BOJYMEHOT Ha CKJIAMPAaHUOT MaTepujail ja
MOCTWTHYBa BHCMHATa Ha OpaHaTa, OWJEjKM arojoT Ha WCTAJIOXyBame Ce
3roJieMyBa CO 3roJIeMyBambe Ha COApIKHATa HAa IBPCTH YECTHUIM BO MaTEpHjalioOT.
Bo ompemara koja mTO ce KOPUCTH 3a 3TYCHYBamke Ha MCTANOXEHUOT MaTepHjal
crmaraat 3ryCHyBauuTe W/WJIN IPYTATE (PUITEP MEXaHU3MHU.

X.211 Kucennncka npenaxa Ha pyfHATE Kapnu

3a pga ce poOue NMOKOMIUIETEH W HAay4YHO HCIPAaBEH ONKUC IO CUTE 3HAa4ajHU
Ipalliamka BO BPCKa CO KMCEIMHCKA PEHaka Ha PYJHUTE Kaply MOKE Jja CE HaBeJe
HajHOBO OOjaBeHaTa quTeparypa. Mefy HajHOBO 00jaBEeHUTE U3BEIITAU KOU IITO Ce
OecrlaTHM M IOCTAllHU Ha MHTEPHET, a C€ BO BPCKA CO M3BPIIECHUTE UCTPaKyBamba
Ha OBa MOJIE ¥ Ce HallpaBEHM Ha HAjJBHCOKO HAy4YHO HUBO 3a KOU LITO € ynoTpeOeHa
OpojHa nuTepaTypa IpU HUBHOTO KPEHpAmE, MOXE Jla c€ HaBeAaT: 3a cyiduaHaTa
okcupmammja (Herbert,1998); IlpenBumimmBo mopenupamwe (Destuoni et al., 1998);
3amTuTa ¥ KOHTPOJA HA 3arajlyBalbeTO KOE MPOM3JIeryBa Off NMPOU3BOJAUTE Ha
pyaHuTe ocratouyu u ormagHuOT KameH (Elander et al., 1998); JlaGopaTopucku
crymum u  Kiayuam nporecu (Herbert et al., 1998); Tepencku crTymum u
kapakTtepuzanuja (Ohlander et al., 1998); u Buoxemucko Mopmenmpame (Salmon,
1999).

3a Ja Cc€ JagaT COOABCTHU NPUMEPHU BO BPCKa CO OBaa HOjaBa, C€ HaBCCHU IMOTOpE
CIIOMCHATUTE NpEHOpaKku. HeJITa Ha OBOj Je€I € Ma C€ mafc€ KpaToK IIPErjaca Ha
XCMUCKHUTE MPOLNECH KOM HITO CE€ BKIYYCHU BO I'CHCPUPAKLECTO U yHOTpeGaTa Ha
KuCCJInHaTa.

HIHA OKCUJANHja (KOH3YMHpPamhe HA KHCEJIHHAT
Cyndugnure MuHEpadud ce €eKCTpaxupaaT Off KaMEHOTO KOPUTO KO€ IITO ce
popMupano moj jakum PENyKUMOHM YCIOBM KOHW INTO PE3YIATHpale BO TOA [a
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Cyla(UAHUTE COEJUHEHM]a BO MpHUpPOJATa CE jaByBaaT BO HAJHUCKO OKCHAMpaHa
cocrojb6a. Cynduaure KOM HAJUYeCTO CE€ jaByBaaT BO HPHUPOJATa CE€ BCYIIHOCT
skene3nuTe cyidunn (mapuToT FeS,(s) u mupoTut FeS(s)). OBue kene3uu cyadpunn
Ha4yeCcTO KOEr3UCTUpaaT 3a€IHO CO APYIH CyJI(PUAHU COEAMHEHN]a KOU IITO UMaaT
IIOBUCOKA €EKOHOMCKA BPENHOCT, KaKo 1ITO € Hanpumep Xxankonuputot (FeCuS;(s);
ramera (PbS (s)); cdaneput (ZnS(s)) mimm TMe MOXe Ja ce HajaaT 3aeJHO CO
CylaUAHUTE COeUHEHN]ja KOU UMaaT MHOTY Majla €KOHOMCKA BPEJHOCT KakKo IITO
e apceHomupuToT (FeAsSy(s)). Kaj kapmecTnor npepesn, JocTamHUOT MaTepujal u
MOA3EMHUATE BOAM I'O MUHUMU3UPAAT KOHTAKTOT HA KapNHUTE CO KUCTOPOAOT, TaKa
LITO OKCHUalyjaTa Ha Cy(puaHUTE COEIMHEHU]A € CBeJeHa Ha MUHUMYM. Bo cekoj
cly4daj Kora cyiaguauTe ce WM3JIOXEHM Ha OKCHAuWpadyKa W BiaxHa aTMmocdepa,
HanpuMmep, JOAeKa ce OfBUBAAT aKTUBHOCTUTE BO PYAHUKOT OBHUE COEAMHEHH]jA
3all0yHyBaaT fa ce okcupmpaar. OBOj mpoluec OOMYHO ce AEMOHCTpUpa IPEKY
OKCHIAIIMOHUOT Tpoliec Ha mupUTOT (FeSy(s)) co KUCIOpooT 1 BojaTa:

FeSys + 7/2 O, + H,0 — Fe* + 2804 + 2H" (1)

Cynduanara oKcuanyja Koja IITo IPeTCTaByBa CHOPO KMHUTHYKHA KOHTPOIMPAH
ersoTepMaseH IpolLec, UCTOTaKa MOXE [a ce NPUMEHM U Kaj APYrd OKCHAAHTH
KaKo IITO € JKeNe3HNOT joH Fe'':

FeSy) + 14Fe’ + 8H,0 — 15Fe”” + 280, + 16H" (2)

Bo mocnegHuTe HEKONKY feKaaW ce y3ydyBaa NpPOIECHTE HAa OKCHAalyja Ha
cyncduauTe, BO TIaBHO Ha MUPUTOT, KAKO U OHME MPOLECH KOM IITO BIKjaaT BP3
OKCHJIAIMOHOTO HUBO Ha cyiaduaute. Mefy pa3nnuyHuTe (pakTopu KOH HITO
BIIMjaaT HAa OKCHUAALMOHOTO HUBO Ha CYAPUAUTE, KAKO Haj3HAUaeH paKTOp MOXKeE
7la ce HaBefle JOCTATHOCTa Ha KUCIOPOJOT.

3a ga ce ofipKU MpOIECOT Ha KOHTHHYHpaHa CylIduaHa oKcuaanuja Tpebda fa ce
06e30eu KHUCIOpOJ Off OKoilHaTa aTtMmocgepa. OBaa KOHCTaTaluja BaXu 3a
ciydanTe Ha cyinduaHa okcupanmja (paBeHKa 1), a MHIUPEKTHO ¥ 3a cylduaHaTa
OKCHJIallMja Ha XKeJIe3HNOT joH (paBeHKa 2), OUjejKu KUCIOPOJOT € MOoTpebeH 3a
OKCHJIallija HA JBOBAJCHTHHUOT KeJe3€H jOH A0 TPOBAJEHTHO 3KeJIe30 CIOopef
paBeHKarTa:

Fe’ + 1/40, + H, — Fe’™ + 1/2 H,0 (3)

TpoBaIEeHTHUOT KEJIE3€H JOH MOXKE Jla Ce BKJIYYM BO peakiyjaTa Ha OKCHAaLUja
(paBeHKa 2) WM TMaK 3KeJie30 OKCUXUAPOKCHAOT Ja XUJPOJW3UPA CIIOPE
paBeHKara:

Fe’* + 2H,0 <> FeOOH ) + H, 4)

Hcroraka HOCTOjaT HWHAUKAOUA T€Ka NPpOUCCOT Ha HUPKYJINPAKC HA 2KEJIC30TO HU3
OKCHUJTAIIUOHUTE MPOLECU Ha NBOBAJICHTHOTO U TPOBAJICHTHOTO 2KEJIC30 MOXKE Na
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NPETCTBYBa NOTEHIMJATTHO KIIyYEH MPOIEC BO MEHAIIMEHT MOCTPOJKUATE Kajie LITO
ce OfBMBaaT aHAepOOHWTE MPOLECH HAa PYJHUTE OCTATOLM U OTMAJHUOT KaMEH.
TepeHckuTe cTynuu, BO CEKOj Clly4aj, MHAMLMpAaT AeKa BKYyNHATa cTalmka Ha
cyiaduaHa OKcHAalyja APAcTUYHO Ce peAayuupa co NpUMEHa Ha TPaHUIMTE BO
npouecoT Ha audysuja Ha KUCIOPOAOT. PesynraTture off OHMO-T€OXEMHUCKOTO
MOJieTupalke KOU ce KanMOpupaHu BO OJHOC HAa TEPEHCKUTE MOAATOL KOH MakK ce
NOOMEHM Off MCHUTAHUTE CKAJIAUPaHU PYJHU OCTATOLM HE WHAMLIMpaaT [jeKa
OKCHJalldjaTa Ha MUPUTOT Of] CTpPaHa HAa TPOBAJIEHTHHUOT XKEJIE3€H JOH MMa OMio
KaKBO BIIMjaHMe Kaj MaTePHjajoT BO MPOLECOT 3a HErOBA MMOBTOPHA yIOTpeoa.

Kako mTo e onumaHo norope Bo TEKCTOT, IIOTOJIEMUOT Opoj Ha (paKTOpHU BiIMjaaT
Ha CTENEHOT Ha cyJuaHa OKCHAalyja, KaKo IITO € HalpuMep OaKTepuoIolKaTa
akTHBHOCT, pH - cpepunara, Eh (KoHIeHTpanujaTa Ha KHCIOPOX), TeMIlepaTypaTa
Y TaJIBAaHCKUTE NpoLecH Ha pa3iauyHute cynguan. OBue pakToOpu NOAETATHO Ce
UCTIUTAaHU W C€ pa3BHEHM OpOjHH W3pa3W (3aKOHCKM CTalKu) 3a OJBUBAHE
OKCHJIallMOHATa peakijfja Ha MUPUTOT NOJ] pa3IMyHu yciaoBu. Bo nmutepartypara ce
JIOCTallHU OBHME 3aKOHCKM cTankd. OBue pasauyHu (PAKTOpU INPH IPUPOJHU
yCJIOBH, KaKO HAIPUMEP, BO MOCTPOjKUTE 32 PYAHU OCTATOLM WX OTNAJeH KaMEH,
ce MelyceOHO 3aBHCHU U Bp3 OBHE (DAKTOpHU BiHjaaT ApPyrd pakTOpH Kako IITO €
MOBPIIMHCKA O0JIaCT Ha MaTepHjajoT JOCTAlHA 3a MPOLECOT HAa OKCcHjaluja Koja
ce MeTepMUHHMpa IMpeKy paclpeieyBambeTOo Ha ToJIeMHMHAaTa Ha 3pHaTa BO
MaTEpHUjaIOT, MUHEPOJIOTHjaTa, XUAPOJIOTAjaTa M MOCTAHOCTAa Ha Iydepckure
Marepuu, U.T.H. OBue ¢akTopu ce 0OOjacCHETH BO HATaMOIIHWUTE JEJIOBH Of
TEKCTOT.

PacTBopame Ha Il KNTe MUH u (ynor Ha KHCeJIMHAT

Axo nygepckuTe MuHepanu (KapOboHATUTE) ce JOCTAIlHU, TOrall THe ce Haoraat
BO PYAHHTE OCTAaTOLUM WJIM OTHAJHMOT KAaMEH, KUCEJIMHATa MPOM3BEJCHA IMPEKy
oKcHanyjaTa Ha cyiaduaHuTe MuHepaitn (paBeHKU 1 W 2) U MCTaJOoXyBambeTO Ha
3KeJIe30 OKCUXUPOKCHUIOT BO IBpcTa hopMa (paBeHKa 4) KOU HITO IIOHATaMy Ke ce
KOH3yMHpaaT Off CTpaHa Ha pacTBOPOT Ha My(PEepPCKATE MAHEPAIN KOM IaK IITO ce
OBJI€ IEMOHCTPHUPAHM IIPEKY paBEHKaTa HAa pacTBOPamkE Ha KaJIUTOT:

CaCOs() + 2H" — Ca®" + COy) + H,0 (5)

PactBopameTro Ha KanmuToT € Op3a peakiyja BO crmopefda co peakiyjaTa Ha
OKCHlallija Ha MUPHUTOT W 3apajyl Toa OOMYHO ce MPETIOCTaByBa jleka Taa € BO
paMHOTEKHa cocTojOa (T.e. IMa CTalmka Ha KOH3yMUparke Ha KICEeJMHATa Koja IITO
€ MCTa CO cTalKaTa Ha MPoIecoT Ha HEej3MHO Mpou3BeiyBame). Bo cinyuaj ja Hema
JIOBOJTHO KOJIMYECTBO HA TMPUCYTHU AOCTAMHU My(epcKu MUHEpAH, WU MaK ako
THE Ce UCIPIAT CO TEKOT Ha BpemeTo, pH- cpeguHaTa Ha MCHOYCTOT MOXKE fia ce
HaMalli a co TOa fia ce MHTEH3MBUpPA PACTBOPJIMBOCTA HA PACTBOPEHUTE METAIIN.
OBoj nporiec € nojaBa MITO OOMYHO c€ HAPEKyBa KUCEIMHCKA APEHAXa Ha PYTHUTE
KapIu.
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Kucenunata ucroraka ce KOH3YMHpP Off CTpaHa Ha pacTBOPOT Ha [pYruTe
ny(epcK MUHEpPaId, Kako IITO C€ allyMUHUYM CHJIMKATUTE, HO OOMYHO CO Cropa
CTalka Koja IITO HEMOXKE Jla OJJ1 BO YEKOp CO NMPOU3BOACTBOTO Ha KHCEIMHA MPH
aTMOC(EPCKOTO BJIMjaHUE Bp3 CyI(PUANTE, KAKO W PaCTBAPAHETO Ha aJIyMHUHO -
CUJIMKATUTE KOU KMHETUYKHU ce KOHTponupaaT. KoH3yMupameTo Ha KHCEJIMHATa
KaKO MPOILEC Ce IEMOHCTPUpa NPEKY CIEJHUBE PaBEHKH KOHU ILITO IO MPUKaKyBaaT
pacTBapameTO Ha AIYMUHO - CHWIMKATUTE KakKo IITO € KanuyMm - enpacnafp,
MYCKOBUT U OUOTHT.

KAISi;0g(s) + H + 9/2 H,0 — K' + 2H,Si04 + 1/2 A1,Si,05(0OH)4s (6)
KAIy(AlSi3010)(OH)ys) + H + 3/2H,0 — K + 3/2A1,Si,05(0H) () (7)
KMg, sFe; 5sA1Si3010(OH)y + 7H' + 1/2H,0 —

K"+ 1.5Mg*" + 1.5F¢®" + 2H4Si04 + 1/2A1,S1,05(0H)y) (8)
X.2.12 MunepoJioruja u pyajapcku TeXHUKH

OnoBo

Haj3nauaen onoBeH MuHEpan BO HMHAyCTpujaTa 3a o0pabOTKa Ha pyjaTta e
rajgeHuToT (PbS), Koj mTo conpsku 0 1% cpebpo.

Iunk

Cdaneputor (OMHK 3Keye3eH cyiacdui, ZnS) mpeTcraByBa €feH O]l OCHOBHHTE
pyAHU MUHepanu BO cBeTOT. MckonmyBameTo Ha mpuMapHaTa cyiadgugHa pyja Ha
Cu, Zn, u Pb nomuHupa Kaj OCHOBHUTE NPOLIECH HA MCKOIMYBAaWk€e€ HA METAJUTE BO
oBaa uHgyctpuja Bo EBpomna (Le Cruces, ako egHaIl NpOQyHKIMOHUPA, TOTAIII TOj
Ke Oumpme uckiaydyok). CyndugHaTta ¥ CTENEHOT HA 3acCTAlleHOCT HAa BPEIHUTE
MUHEpaJI 3HAYUTETHO Bapupa noMel'y pa3audyHuTe JOKAIUH.

X.2.12.1 Oo6padoTka Ha pygaTa

IIpu o6paboTkaTa Ha NpuMapHO cyaduaHUTE pyau cuTe (paOpUKU KOPHUCTAT
CIIMYHM TEXHHUKM 3a 00padoTKa:

° KpIIeHe

° npobeme

° daoTanuja

° CylIeHe Ha KOHIIEHTpaTUTe

drnoTanujaTa MOXKe Ja ce OfBMBAa Ha Pa3jMYHU HAYMHU, KAKO HANpPHUMEpP MPEKY
CeJIeKTUBHA (proTanyja WM MaK MpeKy CeleKTUBHa (oTanyja Ha HajrOJIEMHUOT
lell O KONIMYECTBOTO PYAEH MaTepujall, 3aBUCHO Of] KapaKTEepPUCTHKUTE Ha
pyaarta, 6apamara Ha 1Ma3apoT, TPOUIOUUTE Ha (PIOTALMOHUTE aUTUBH, U.T.H. Ha
CllMKaTa IOJOJy Ce WIYCTPUpPaHW [BE MOXKHHM ONIUKM 3a ucrara ¢adbpuka 3a
00paboTKa Ha pyaTa OJHOCHO 3a ¢abpukata Zinkgurvan.
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° dabpukara Zinkgurvan Bpumm npepaboTka Ha MuHepanute. Taa e
KOoHcTpyupasna Bo 1997 u e nouupana 6au3y go pygHukot. OBaa ¢daOpuka
(¢pyHKIIMOHMpA KOHTUHYMPAHO U MMaA TOAMIIHO Mpou3BopacTBO of 850000
TOHM pyaa. M300poT Ha mpolec U TeXHOJoruja ce 6a3upa Ha rojaem Opoj
TECT ONlepaluy 3a IMPOLECUTE W TEXHOJIOTWjaTa Ha IpepabdOTKa Ha
MHKOBATa M OJIOBHATa pyfa. ABTOT€HCKOTO ApOOEHE BO KOMOMHAIHja CO
OpOLECOT Ha CeJeKTUBHAa uioTalyja Ha HAJTOJIEMHUOT [ell  Off
KOJIMYECTBOTO HAa PYJHUOT MaTepwjan (mornegHun Ha ciauka 3.10) e
OfipefieH KaKo TJIaBHA MPOIECHA TEXHWKA U ce KOPUCTHU BO Zinkgurvan of
1977 ronuHa.

X.2.12.2 P nupame H HHAOT MaTepHj WTHA BU

ITpumapnaTta ppoOunka Bo ¢paOpukaTta Zinkgruvan e jounmpana nop 3emja. Op
IPUBPEMEHOTO MECTO KO€ IITO € NMpEefofipeicHO 3a CKIafupame, a OOMYHO CO
kanagureT of 9000 TOHM, pygaTa ce TpaHCIOPTHpA [0 CEKyHAapHaTa ApoOMiIKa
Kajie IITO ce Mpou3BelyBaaT (ppakuuy co iBe FOJIEMUHHU Ha YeCTULUTE:

° rojeMrHa Ha yectuny > 100mm; Kako IIJbyHAaK 3a aBTOI€HCKaTa MEJTHUIA
° rojieMuHa Ha yectugu: 25 - 100mm; ce penqukiupa
° TFOJIEMUHA HA YECTHUIM < 25 mm; 10 aBTOIE€HCKaTa MEJTHULA

OnTumanHaTa cMeca cocTaBeHa off (PpaklIMUTE CO JIBE€ Pa3JUYHMA TOJEMHHM Ha
yectunure: >100 mm 1 < 25 mm nmoroa ce BHECYBaaT BO aBTOT€HCKHUTE MEIJHULN.
Bo oBaa ¢pabpuka ce KOpUCTH aBTOT€HCKO ApPOOEHE 3a 1a ce reHepupa MPOU3BOJ
co 90% konmyecTBO yecTuy co rogemuna < 100 pm, 3a 40% UBpPCTU YECTHULIN.

Tadena 3: TunoBn Ha onpeMa KOH ce KOPHCTAT 3a peAyHHpame HA MATEPHjaIoT X0
CHTHH JeT9HIba, OPOj Ha IPON3BOJCTBEHH JINHAN H MPOTOK

IToctanku Zinkgruvan
Kpmewme BO pymapckoTo okHO/ mop | Kpmewe Ha pygHHOT MaTepujal IOfj
3eMja 3eMja

Kpmewe Bo pabpukara 3a npepaboTka | CekyHaapHa gpoOunaka
Ha MUHEpaJIn

IpoGeme ABTOTE€HCKOTO JJpOOEHE
[Tpou3BoCTBEHN TUHUH 1

KanamureT Ha nununte (t/h) 155
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X.2.12.3 Cenapanuja

Bo ¢abpukara Zinkgruvan roTaimoHHOT MpoILieC ce MpaBy BO ABA Y€KOPHU, KaKO
IITO € Mmorope 00jacHeTO, Ha OBOj MPOIEC CIEAW MPOIECOT Ha cemapanuja Ha
UHKOT 1 010BOTO. [Ipn 00paboTKa Ha MOroJIeMHOT JIeJ Off LENOKYITHOTO PYIHO
KOJIMYECTBO Cce JofaBa CyiadypHa KHCelnHa BO (PIOTAIMOHMOT MpOILeC 3a fia ce
Hamanu pH - cpefmHaTa Off HETOBOTO NPHUPOAHO HUBO OTIPUIUKA OKOIYy 9 10
BpPEHOCT OTHpMiINKa oKoiay 8. Kako KojekTop 3a cakaHUTe MuHepanu (TajieHa
canepur) ce KOPUCTU COAMYM- M30- MPOMUJ KCAHTAT, 3a€HO CO METUI - M30 -
OyTun KapOMHOM Kako areHc 3a hopMupame Ha neHa. Bo ¢uoranmoHnoT nukiyc
ce BpIIM INOBTOPHO IOEJUHEYHO ApOoOeHmE 3a fja ce NogoOpHM YucTOoTaTa Ha
KOHIIEHTPATOT. KOHUEHTpAaTOT AOOMEH Off HajrolIeMHOT feJ Ha LEJOKYIHOTO
KOJIMYECTBO HA PYJHUOT MaTepHja u3BiekyBa 98%, 95% u 85% op uenokymHaTa
COIp>KMHA Ha IIUHK, OJIOBO U cpeOpo.

Copna XuapoKCHOT ce ToaBa BO YeKOPOT Ha cenapalija Ha IHHKOT/OJIOBOTO 3a Jia
ce 3roigemu pH cpegmHata ornpmwimka Ao 12. Om 0BOj TWpolec AUPEKTHO ce
MpoM3BeyBa IMHK KOHIIEHTPAT, a 32 MPOU3BEyBamke Ha OJIOBHUOT KOHIICHTPAT €
noTpebHa [OMOJHUTENHA (JIOTAalMOHA TIOCTamkKa BO TOBeKe YEKOpW 3a
MOCTUTHYBAaHk€¢ Ha KOHEUEH OJIOBEH KOHIICHTpPAT.

X.2.12.4 YnpasyBame €O pyAHATE OCTATOLH

OcraTtouute ce KOpHCTaT 3a I[ONOJHYBalke Ha jaMUTe NpH padoTata BO
pyaapckuTe okHa. Ha oBue sokamum 16 - 52% opf KOJIMYECTBOTO HA PYJHUTE
OCTaTOIM C€ KOPUCTAT 3a MONOJHYBawke Ha jamuTe. [Ipon3BOACTBOTO HA pyJHUTE
OCTaTOlM W MPOLEHTOT Ha PYAHM OCTATOLM 3a IONOJIHYBake Ha jaMUTE Kaj
pasnuuyHuTe (paOpuky 3a mpepadoOTKa Ha PYAHUTE OCTATOLM CE CYMHUPAHH BO
TabenaTa nofoy.

Tadena 4: IIpouenTn HA NOJHEHE CO PYAHA OCTATOIM NPH OCHOBHHUTE ONEPAIHH 32
00padoOTKa HA METAJINTE

Jokamuja Metoxa na IIpon3Boacso Ha Pynnun ocraronn
HCKONYyBame PYAHHMTE OCTATOLH KOM IITO ce
(t/yr) KOpHCTAT 3a

NONOJIHYBAbE HA
jamure (%)

Almagrera Noj1 3eMja 900000 0
Grapenberg oyt 3eMja 910000 50
Mina Reocin OTBOpEHa jama/
MOJA3EMHO 950000 94
HCKOIYBabe
Zinkgruvan 1oy 3eMja 850000 50
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Almagrera I'm KOPHUCTH OTHNAJHMOT KaMeH M KaMEHOT, KOU ce [JOOMEeHH Of
KaMEHOJIOMOT, BO IpPOLIECOT Ha IONOJIHYBak€ HAa jaMUTE€ a HE TI'M KOPHUCTHU
ocrarouuTe. Bo Mina Reocin ce nomnosHyBa ucKonaHaTa OTBOpPEHA jaMa, IITO IO
o0jacHyBa BHCOKOTO INPOM3BOJICTBO Ha MaTepHjasl 3a IONOJIHYBamkEe Ha jaMHTE.
OmnepanuuTte 3a MoONMoJHyBawe Ha Zinkgruvan m Grapenberg mckopuctyBaat 45 -
50% op HEeJIOKYIMHOTO KOJIMYECTBO HAa MAaTEPHU)ajIOT 3a NONOIHYBAKE HA JAMUTE.

X.2.12.4 Kapakrepucrukure H HUAT TATOLH

Pynaure ocratonm kom mro ce poOuBaaT Bo (pabpukara Zinkgruvan BO TJIaBHO
coip>kaT KBapu, denacnat u kaauuT. KMcroTtaka BO OBHE pPyJHU OCTATOLH
NPHUCYTHU CE€ W Majli KBAaHTUTATHBHU KOJWYECTBa Ha cyinduau (COmp>KuHA Ha
cyngyp <0.25%). ConpskuHaTa Ha KajluyM BO TIaBHO ¢ 8%. Omnceror momery
cyadypor um kKaauutoT € <0.1 mTO cyrepupa JeKa oOcTaTouuTe Ao0po ce
nycgepusrpaHu ¥ He TPOU3BElyBaaT KUCEJIMHCKA IpeHa)ka Ha KapnuTte. TecToBuTe
KOU ce OffHECyBaaT Ha aTMOC(EPCKOTO BiIMjaHWE BP3 PYAHUTE OCTATOLM UCTOTAKA
MOKaXyBaaT JIeKa OCTAaTOLMTE MMaaT HHU30K OMNCer Ha aTMOC(EpCKO BIIUjaHUE.
XeMHCKHOT COCTaB Ha PYAHUTE OCTATOIM € JIaJIeH MPEKyY cieHaBa Tadena:

Ta6ena 5: Xemucka anann3a Ha pygHuTe ocTaTonu o Zinkgruvan

MHUHepain MaceHHn %
Si0, 62.4
TiO, 0.3
ALOs 11.8
F€203 0.6
FeO 2.9
MnO 0.7
MgO 22
CaO 7.0
BaO 0.01
NaZO 0.6
K;,0 4.9
H,0' 0350 01
CO, 2.1
B,0; 0.1
FeS 0.5
ZnS 0.2
PbS 0.1
Jpyru Munepaan 33
Bkynno 100

AKO ocTaTouuTe €[lHalll Cé UCTaJoXaT BO €3epOoTo, Toraul THE MMaaT 3a Toa
MECTO CBOjCTBEHA NMPOMYCTIMBOCT co BpemHoct of 10° - 10° m/s u cBojcTBeHa 3a
TOa MecTo ryctuHa oy 1.35 - 1.45 t/m’.
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X.2.12.5 IIpumeneTH MeTOIM 32 yHpPaByBambe CO PYAHUTE OCTATOLHM

MeTtonuTe KoM HITO ce KOPHUCTAT MPU UCKOMYBAHkETO Ha pyjaaTta Bo ¢abpukarta
Zinkgruvan umaat motpeba of] CIpoOBeAyBame Ha MOCTANKaTa 3a 3aTpyIlyBame Ha
jamuTe 1o uckonyBamweTo. o 2001 rogrHa ce ynotpedyBan XugpayInuyKuoT HAUlH
Ha MOTIOJIHYBame Ha jamute. [Ipu KopucTreme Ha BaKOB HAaUWH Ha MONOJHYBakEe Ha
jamuTe, Tpeba a ce HaBefie eKa € MOTpeOeH KamaluTeT Ha IpeHaXka Ha PYAHUTE
ocraToly co BpefHocT off Scm/h. 3apagmu oBaa mpuuuHa, rpydara ¢pakiuja Ha
PYAHUTE OCTAaTOLU € eKCTpaxupaHa Off BKYITHOTO KOJIMYECTBO Ha PYJHU OCTATOLHU
Ipeky ynorpeba Ha XUAPOLMKIOHHM, ORNHOCHO, (ppakuyjaTa yyja roJleMHHa Ha
yectuy > 50 pm ce Bpaka Ha3ajg BO pygHHUKOT. [Ipeky O0BOj HAUMH, CO KOPHUCTEHE
Ha XUApayJIWuKNOT HAUYWH Ha TOMOJIHYBalke Ha jaMUTE, C€ KOPUCTH MPHUOIMKHO
50% onm UuemOKYmHOTO KOJMYECTBO Ha pyfaHuUTe ocraTonu. PuHaTta dpaknmja Ha
PYAHM OCTaTolM ce ucnyMnyBa BO Enemossen e3epoTo Koe € HaMeHEeTO 3a
OJIJIOXKYBae Ha PyJHUTE OCTATOLH.

Bapamwara mTo ce ofjHecyBaaT Ha KalalUTETOT Ha JpeHa’ka Ha MaTepHjajoT CO
KOj ce IOIOJIHYyBaaT jaMUTE, LEJIOCHO CE 3aHEMapyBaaT, a CO Toa Ce J03BOJIyBa
ynorpeda Ha ¢puHaTa ppakumja Ha pyJHUTE OCTATOLN 3a MTONOJIHYBaKkE Ha JaMUTE.
ITonaTamy, ocratouuTe KOM ce€ IymmaaT BO €3€pOTO HAMEHETO 3a HUBHO
OJITIOXKYBakhe, ICTOAKa MOXKaT fla COlpKaT YeCTULIU Off rpy0daTa ppakimja Koja mak
ja OBO3MOXYBa ynoTpedaTa Ha PyJHUTE OCTATOLHU 3a KOHCTPYUpamEe HA OpaHUTeE.
OBOj HauWH Ha YNPAaBYBAWkE CO PYJHUTE OCTATOLUM CEra ce MMIUIEMEHTHpPa BO
Zinkgruvan, 1 MOXe Jia C€ 3aKJIy4H IeKa MOBEKe He ce ynoTpeOyBa XUApPayJInuKAOT
Ha4YVH Ha NOMOJIHYBAKkE HA jaMUTE.

OHa KOJIMYeCcTBO Ha PyJHU OCTATOIM KOE IITO HE Ceé KOPUCTH 3a MOIMOJHYBakhe Ha
jaMuTe ce UCIyMITyBa 3aeflHO CO MpollecHaTa BOfia, Koja mak joara of ¢gabpukarta
3a o0Opa0oTka Ha pyjaTa, NpeKy LEeBKUTE [0 €3epOoTO 3a ONIeXKyBame Ha
ocTtaTolyTe JouupaHo 4km jy>kHo. Tano3uTe Ha UBPCTUTE YECTHLU BO €3€pOTO U
crobofiHaTa BOfa KOja CO TOMOII Ha TpaBHTalfjaTa ce HOCH O €3epoTOo 3a
IPOYNCTYBaE, OfiiaieyeHo 3a 1km of] e3epoTo Kajie ce CKalfupaaT OBHE TaJ03H,
CO LEeJ Ja ce W3BpPLIM HHUBHO J[ONOJHUTEIHO IPOYNCTYBalke. 3a fa MOXKe
PaMHOMEPHO fla ce MOIOJHM €3€pOTO 3a CKIAUpamke Ha OCTaTOLUUTE, TOUKUTE Ha
UCOYILITalk€ Ha MaTepHUjalioT KOHTUHYUPAHO ce MOMECTyBaaT MO JOJKMHATAa Ha
UCIYCHUOT KaHall KOj IITO € KOHCTPYUpaH Off OTHajieH KaMeH. Bopata moBTOpHO
peLUpKyIrpa, ONHOCHO ce Bpaka Off €3€pOoTO 3a IPOYMCTYyBalke Ha3aJg BO
(paGpukaTa 3a mpepaGoTKa Ha pPyAHUTE MHUHEpanu (TOTJETHETE T'O BOJACHUOT
6amnanc). Bogara ucroraka ce ucnymta HA3 [EBKOBOJAOT U TYHEJOT O BOAHHOT
peununueHT. E3epoTo Kajie 1ITO ce cKilafupaaT OCTATOLUTE, KAaKO U €3epoTo 3a
MpOYHCTYBame ce (popMHpa Taka IMITO ce KOPUCTAT NPUPOAHNATE Oa3eHN (OHOj THII
Ha 6a3eHN KoM MITO ce (pOpMHUpaaT BO TOJIMHN).

“‘CACA” PynHuK 3a 0JIOBO M IIMHK Annukanuja 3a [PPC
HopgaTok X 35/68



E3epoTo BO KOe ce OfiiIokKyBaaT pyJHUTE OCTATOLM € UCIUNIAHUPaHO TaKa fia Toa ce
3arpajiyBa co OoKOJHHTe Opfia u aBeTe OpaHu. E3epoTo ce ocHOBa Ha pacTpecuta
KaJJIiBa MOBPIIMHA ¥ TOa MOMEHTAJIHO 3adaka MOBpIIMHA OfIpUiIuKa okoiy 50
ha. Kora e3epoTo 3a ofoxXyBame Ha PyJHUTE OCTAaTOLM ce Haofa BO HEromaTa
(punanna d¢opma, Toram Toa 3acdaka mnoBpmmHa op 60 ha. Hacunure
IpeTcTaByBaaT KOHCTPYKIMM apTUKYJIUpaHU cropes obiacra, M BpLIaT 3alliTHTa
O[] epo3Mja NpPeKy PpPYAHUTE Kapnu IIOCTaBeHM Ha TOPHOTO TeYeHHe, a
HAKJIOHETOCTA €€ KapaKTepu3Mpa CO HHUCKa MPOIyCTIUBOCT [0 jafipoTo, puirep
CII0jOT (pOpPMHpaH Off KaMema CO TOJIEMUHA JETEPMUHUPAHA Off CTPaHa Ha CUTOTO
IpU OPOLECOT HAa Ceele M NajuHa Koja LITO CE COCTOM Off KaplH KO IITO ce
KOPHUCTAT 3a MONOJIHyBawke. Bo monHaTa Tabena ce HaBe[JEeHU KapaKTEPUCUTKUTE
Ha OpaHUTE U €3€POTO 3a OIJIOXKYBaKkE HAa OCTaTOLUTE.

Tabena 6: Kapakrepucurynu noparomu 3a nocroeukure opamu X - Y n E - F na
Zinkgruvan noxkanujara

Kapakrepucurku bpana X-Y | bpana E - F
HckopucreH kananuTeT 1eKeMBpPU
2000 5.7
Jlo3BOJIEH KanauTeT
(on 1981) (Mm”*) 7.0
O6mact 3a  ckjajupame  Ha
LEJIOKYITHHOT MaTepujan Ha 50

pynuute ocratonu (ha)

LlenokynHaTa MOBPIIMHA KOja IITO
ja 3aaka €3epoTo 3a 16
npouncryBame (ha)

Bonymenor Ha wMaTepmjaioT BO

6panuTe (m’) 380000 170000
Marepujanior 3eMeH off

HaJ[BOpEIIHATA I03ajMEHa 70000 30000
MOBpIIMHA

Bucuna na 6panara (m) 27 17
JlomkuHa Ha BpBOT (M) 800 400
Illupounna Ha BPBOT (m) 16 16
ITagnna Ha OpaHaTa MpU HATOPHOTO

TeUYeHHe 1:1.5 1:1.5
ITaguna Ha OpanaTa npu

HaAJOJIHOTO TeUYeHUE 1:1.5 1:1.5
Illupounna Ha crabuaU3UpadKaTa

OaHKWHA (m) 7 7
ITaguHa Ha cTpaHaTa Kajie €

HAJOJIHOTO TeUYeHUEe Ha OaHKMHATA 1:1.5 1:1.5

3a fma ce u30erHe eMUTHPAHETO Ha MpalliHa ce TNPUMEHYBa OKCUIAIMOHEH
nofBojieH ucnyct. Bo cekoj ciyuaj, 3a Ja ce HaMaJ MOBpIIIMHATA, MOTpeOHa €
maxa co poskuHa 30 - 50 m u co BucuHa o 0.1 - 0.5 m Haj HUBOTO Ha BojaTa Koja
mTo € 0aucky o 6panata. Kora ce ucnymaat ocraTouuTe NOj BOAEHOTO HHBO,
aroJIoT € 3HAYMTEIHO MOCTPMEH OJf OHWE WCIYCTH KOW IITO CE Hajl HABOTO HA
BOjlaTa u ce OJUCKy 0 OpaHaTa. 3a J1a €3epOTO ce HAMOJHU PAMHOMEPHO CE BPIIN
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KOHTUHYHMPAHO MOMECTYBalkh€ Ha MCIOYCHUTE TOYKHM MO JOJKMHATA HAa KaHAJIUTE
KOM ce HaofaaT Bp3 KYIIOBUTE KOHCTpyHpaHu BO e3epoTo. [Inaxkara ce HaBOHyBa
3a BpeMe Ha CyBHOT IEepuoj] Ha roguHata (MpOJIET - JIETO - €cCeH). 3a BpeMe Ha
npenoauTe 0e3 CHer, KaKko M BO 3MMCKHOT NEpPUOJi, EMUCHUUTE Ha MpallrHa Of
JOKALIMUTE HE MOXKAT LEJOCHO fa ce M30erHaT, Mako ce UCIpoOaHW pas3IuyHU
METOJIX Ha NPEKPUBAKE HA MOBPIIIMHATA.

CucTeMOT 3a JleKaHTHPakE MPETCTaByBa CUCTEM O OHOj THII KOj IITO UMa OOJIUK
Ha KyJa. JlekaHTupaHaTa BOjja CO MOMOII Ha TpaBHUTanMjaTa Te4ye HAMONY O
€3epoTo 3a npounctryBame. 50% Of JekaHTHpaHaTa Bojja MOBTOPHO ce ynoTpeOyBa
Bo (aOpukara 3a mnpepaboka Ha pyaaTa. AKO HHMBOTO Ha BOjla 'O HaJMUHE
OJIpeIcCHOTO HUBO BO OBOj CHUCTE€M, TOraml aBTOMAaTCKM C€ aKTHUBHUpaA
KOHCTPYUPAHUOT BEHTWJI KOj IITO c€ KOPUCTHU NMPHU UTHU ciydau. VIHCTanmupaHuoT
KanauuTeT 3a UCNylITamke uMa BpegHocT of 0.7 m’/s (He cMeTajKu TO CUCTEMCKHOT
KamanuTeT Ha WCHYIITame NP UTHHU Cydad) KOj IITO KOPECIOHANPA Ha BPHEKH
co BpeMeTpaewe of 100 roqruHn OTHOCHO MAaKCUMAaJIHO 3rOJIEMYBAakE HA BOIEHOTO
HHBO BO €3epoTo 3a 0.5m.

bpannute o3nauenn co E - F u X - Y ce KOHCTpyHpaHu KaKO KOHBEHIIMOHAIHU. Tue
BO OCHOBATa c€ KOHCTPYHMpPaHM Taka IMITO ce ynoTpeOyBa MPHUPOEH KaMEH KOj €
MOKPHUEH CO MCKPUIEH KaMeH WiH jariieH. MickomyBamara ce nmpasaT noj OpaHuTe
ce JIofieKa He ce CUTHE [0 NMPHUPOJHUTE JIEXKUIITA WX MaK [A0AeKa He ce A0jae A0
CIIOEBATE CO MCKpUIEH KaME€H BO HajMana jginabodmHa of 4m, Taka IITO OBHE
HCKOIyBama ce IpasaT Cco Ll a ce NOBp3€ JagpOoTO Ha OpaHaTa KOe€ MMa HUCKa
IIPONYCTIMBOCT U (PYHAAMEHTaJIHaTa OCHOBA Ha OpaHaTa. Hucko mpomycTianBoTo
jaipo € COCTAaBEHO Oj] KOMITAKTHA Maca KapIu Koja ce HOCH of] 00JacTa Kaje LITo €
JouupaHa jamarta. [ITponycauBocTa Ha KapnuTe ce ABUXKU Mery 1x10® 1 1x10”° mys.
IIpn KOHcTpyMpamweTO Ha OpaHaTa KOHTHHYMPAHO €€ BpIIM KBaJUTAaTHUBHA
KOHTpOJIa Ha KaplecraTa Maca W (puiaTep MaTepujajoT, Taka IITO IPU OBHE
KOHTPOJM BO TIVIaBHO C€ BKJIy4yBaaT TECTOBHM/ KOHTPOJU 3a HUCIHUTYBamkE Ha
KOMIIAKTHOCTAa HAa MAaTEpUjaIOT W  KapaKTEpHU3WpakEe Ha MaTEpUjaAIOT
(pactpenenba Ha TOJIeMUHATA HA 3pHATA).

XUpOreoNoMKUTE CTYANH 3a OBa MPOHAOraJuIITe NpUKaXKyBaaT Jjeka KaMeHaTa
Maca BO OBaa O0OlacT MMa IOBEKe 30HM Ha Kpulewe. VckpuieHuTe kapmnu ce
KapaKTepHu3upaaT CcO CBOjCTBO Ha IIPOIYCTINBOCT U MOXe jja ce ucuenysaat. Opue
CBOjCTBA Ha KapmWTe pe3yJTHpaaT BO TEYHM MCIYCTU KOU ILITO ce MCUEeAyBaaT
HaJBOp Of] €3€pOTO Kaje IITO Ce CKJIaAupaHu. BopgeHaTa pamMHOTEXa OJHOCHO
pacIpefieslyBalbeTO Ha BOIEHOTO KOIMYECTBO € UIYCTPUPAHO HA JJOJIHATA CIIHUKA.
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X.2.12.5 Yupasysame €O 0THAJeH KaMeH

MUuHEpOJOWKNOT CcOCTaB HAa OTMNAJHUOT KaMEH BO PYAHMKOT Zinkgruvan e
NpUKaskaH MpeKy pmojHaTa Tabema (UMM INTO TOJATONW ce Oa3mpaar Bp3
MUKPOCKONCKN aHaiu3n). OTNajHuOT KaMeH BO TJIaBHO CE€ COCTOW Off KBapl| W
denrcnatr (>70%), a MOXe @ma cCOApsKaT W Tpard Off CYJI(PUTHATE MHHEPAIIH.
CoogHocor Ha kapOoHaTtuTe U cyiagypor uma BpepHoct >10, 3apagu Toa
OTIAJHUOT KAaMEH MMa BHCOK My(PepCcKH KalmauuTeT ¥ NOpajd OBaa IpUYMHA TOj
HEMOXE J]a MpeU3BUKa KUCEJIMHCKa ApeHaxka Ha kaprnure. Ce BpIIM peryiapHO
MOCTpUpPAKE Ha OTHNAJHUOT KaMEH, IPU IITO OBHE MPUMEPOLH T1a00OPaTOPUCKHU Ce
aHaIM3WpaaT 3a Ja ce OApPENM MPOLEHTyalHaTa 3acTalleHOCT Ha OJOBOTO H
OUHKOT. [Ipm 1nabopaTOpuCKOTO HCHOUTYBalke HAa TOJEMO KOJIMYECTBO BAKBHU
IPUMEPOLH, MOXKE Jla CE 3aKJIy4M JIeKa BO OTIAJHUTE Kaply MMa COJp>KUHA Of
0.3% Zn n 0.2% Pb. I'ycTHaTa Ha MCKPLIEHUOT OTHAJEH KaMEH MMa BPEIHOCT Off
1.75 t/%f, fofieKa TYCTMHATa OJHOCHO 30MEeHOCTa Ha KapnuTe Bapupa nomery 2.6 u
2.7 t/m’.

Ta6ena 7: Muneposoruja Ha OTHATHUOT KaAMeH BO PYAHHKOT Zinkgruvan

Munepanu ®paknuja %

KBapn 32.8
ITnarnoksnacu 1.0
MuKpOKIuH 27.3
buotur 4.3
MyckoBuT 1.6
XopHONeHaa 11.7
Huoncupy 9.9
['panar 4.2
Emunor 0.4
Howucur 3.1
Kamut 2.5
Turanut 0.3
[MupKoH 0.3
AmnaTtut 0.1
Hpyrn 0.5
Bkynno: 100%

X.2.12.5 IIpuMeHeTH MeTOH 32 YIpaByBambe

Kaj pynHukoT Zinkgruvan roguMiHo ce npousBeayBaaT okony (.2 MUIMOHU TOHHU
oTnasieH kKaMeH. [Ipu KkpajoT Ha (PyHKIMOHUPAKETO HA PYJHUKOT, MOXHO € Jja ce
ce mpou3BefyBa pygaTa Oe3 fa ce TeHepupa KOJWYECTBO Ha OTINAJEH KaMeEH.
OTnagHuOT KaMEeH ce KOPUCHUTH 3a KOHCTpyUpame Ha OpaHM NPU CKIAJUPaHETO
Ha PYJAHUATE OCTATOLM M KaKO MaTepHjall 3a IONOIHYBakhE HA jJaMUTE BO PYAHUKOT.
OB0j KaMeH MOXe UCTOTaKa fia ce MpofiaBa HaABOP Off pyAHUKOT. Ha nmoBpmmHaTa
Ha OBaa JioKalyja ce BPILIAT pa3jInyHU aKTUBHOCTH 3a pakyBame co 0,5 MUIMOHK
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TOHM oTnafgeH KameH. OBOj KaMeH e ckJafupaH OJW3y O OTBOpeHaTa jamMa M
CIYy>KM KakKO 3BYyueH Oapuepa IOCTaBeHa OKOJYy MWCTOYHUOT [eJl Ha oOBaa
uHAycTpucka Jiokanuja. Co OWJIO KOj BUILIOK Ha OTMAJleH KaMeH ce paKyBa Taka
IITO TOj Ce CKJagupa Ha KYNOBM a MOTOA TOj C€ JlaBa Ha HEKO] HajBOpelleH
MeHallep 3a Jla ro KpIlli U NMpojjaBa MaTepHjajioT Ha TpeTa cTpaHa. [IpogaxkOaTa Ha
OTIaJieH KaMeH M3pa3eHa BO MPOIEHTH, BO BpeMeHcKH nepuon ox 1996 no 2000
ronuHa, ucHecyna 58 %.

X.2.12.6

EMucun u HuBoa Ha noTpouryBavka

YupaByBame cO BOJATA U peareHcure

¢ Bonena norpomysauka
Ha ponnara Tabena Op.8 € mpukaxaHa BOJEHATa MOTPOLIyBayKa U IMIPOLEHTOT HA

IIOBTOPHO yHOTpe6eHaTa nmponecHa BOJa BO OCHOBHUTC PYIHU HaofanuITa 3a

METAaJN:
IToBTOpPHO On Kon On Kon
Haoranumre OGpadoTena Ilorpomysayka | ynoTpedeHa | MOCTPOjKUTE | MOCTPOJKHTE
pyaa Ha BOJAa BOJa BO 3a 3a
(Tonn/rogumno) (m’/Tom) (¢aépukara 3a ynpaByBame | ynpaByBame
npepadoTKa | oo pyinmTe | CO pyAHHTE
MI/IHeI-[l):JII/ITe ocraTonu ocraTonu
o, o,
(%) (%) (%)
Zinkgruvan 850000 2.7 63 73 27

I'maBHaTa nmorpoiryBayka Ha BOfla € BO CaMHOT MPOIEC Ha NpepaboTKa Ha pyjara,
IIpU BJIE30T Ha CMeca W MPH NPOLECOT Ha JNajiewe. LleTOKyIHNOT BOJEH OMIIaHC €
IIPUKa’kaH Ha CJIe[JHaBa CIIMKA.
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Ciuka 8: Bogenuor ouianc npn (pyHKHHOHMPAKETO HA PYAHUKOT Zinkgruvan ro
NPUKa)KyBa FOAMIIHAOT NPOCeYeH NPOTOK H MAKCHMATHHOT MPOTOK

Bo SALAAN
Min 10 I/s Bo 3uma
Min 15 I/s Bo neto 50/ 110 I/s roguIinHO IpOCEYHO

IPOU3BOACTBO/ max
BxnyuyBame Ha mymnara Bo clly4aj
Kajie MMa HeJIOBOJIHO CHablyBame Ha
Trysjoén co Boga 3a MUHUMAaJIEH
IIPOTOK

HNanuBame IIpu UTHA
ciyayau

75/140 |/s rogumHO IpPOCEUHO
IPOU3BOACTBO/ max

3ls 41/103 1/s
Kommpecop - MEJTHHMIIA ©
Jajieme
[ PenupkynanuoHsa cTaHUIA
53 /s PYITHHUK
E3EPO 3A
TTPOYNICTYBAE
s A\ ENEMOSSEN
NpUSIUKHO
100 I/s
Mpexkecra chunTpanyja
17 l/s
E3EPO 3A OJJIIOXYBAILE HA
PYOHUTE OCTATOLU
3roJieMyBame ca. 5 /s
Hcrypame Ha MaTepujaloT HU3
6paHuTE
TIpubnuxno 15 I/s
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o [loTpomyBayka Ha peareHcu
Ha cnepnaBa Tabena Op.9 ce mpukaxkaHu peareHCUTE KOM ILITO Ce KOPUCTAT Kaj

OCHOBHHUTE (paOpukm 3a npepaboTKa Ha MuUHepaaute. MoxXe fa ce Kaxe Jeka
[UjaHAIOT C€ KOPHUCTH KaKO MHXUOUTOp Kaj calepuToT, MUPUTOT, KAKO U Kaj
HeKoU OaKapHU CyIPUIn.

TaGena 9: IlorpomyBauka Ha peareHcHM BO NOCTPOjKHTe 3a NpPepadoTKa Ha
OCHOBHHTE METAJIN

Jokanmja

Zinkgruvan

Pearenc IToTpomyBauka

I'pyna: Tun : g/t

Pearencu 3a Tanoxeme

Kcanratu 100 - 120

Tuono kapb6amat

Pearencu xou opmupaat

neHa Sylvapine

MIBC 30-40

Dowfroth

AxTuBaTopu

Bakap cyadar

Copa cyndun

Copa xupnpocyndup

MNuxuburopn

Copa mjanup

IIusk cyndat 30 -50

XKeneso cyngar

OI_IETHa KHCCJIMHa

Copa xpomar

u-tno-ocdar

pH

BaposHux

CydypHa KucennHa 300 - 500

Copa xuipoKcuy 400 - 600

AB3OTHa KuceJnHa

XugpoxJIOpHA KUCENNHA

Pearencu 3a nmpounecor Ha

aokynamuja CMC

Jpyru peareHcu

Hpyru

Coqa nemnen

“PnoTallOHN pearcHcu”

Cyndyp puoxcupn

Kako antepHaTMBa Ha KCaHTAaTUTE KaKO COEJJMHEHHWja KOM IpeTcTaByBaaT
peareHcu 3a NOTTUKHYBalkEe HA MMPOLECOT Ha TallOXKEeHe, I0CTOjaT APYTU pa3IndyHu
TUIIOBU HA COEJIUHEHUja KOU cyKaT KakKo peareHcu. OBUe peareHcu ce Off TUIOT
Ha di aril di tiofosfatite. Ako ce npomeHaT peareHcuTe KOU IITO 'O NOTTUKHYBaaT
IPOLECOT Ha TAJOXKEHE TOrall Tpeda fa ce U3BPIIU IPOMEHA Ha (PIOTalMOHUOT
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Ipoliec BO PyAHUKOT Zinkgruvan OJHOCHO OBOj MpoIlec Jia ce TpaHcopMmupa BO
IUPEKTHO  CeJeKTHBeH (pIOTAlMOHEH TMpoIec 3a  celapapupame  Ha
OJIOBOTO/IIMHKOT. LleToKynmHruTE TpOIIony 3a XeMUKAJINUTE BO OBOj MPOIIEC CE JIBa
MaTU MOTOJIEMH Of] TPOLIOLHMTE 3a MPOLECOT KOj WITO ieHeC ce ynoredyBa. OBOj
(hakT pe3yaTrpa OTHOCHO 3aBHCH Off TUIOT HA XEMHUKAJINH KOU IITO C€ KOPHUCTAT
BO MPOILIECOT T.€. 0aKapeH cynadar, cyadyp AUOKCHJ] U raceHaTa Bap.

X.2.12.7 EmMucun Bo Bona

TofUIIHKITE UCIYCTH OfFf PYJHEKOT Zinkgruvan n3HecyBaar 1.5 Mm’,
Ha TtaGena 10 ce npukakaHu €eMHUCHOHHTE KOHUEHTpALMU KOU CE MCIyIITAaaT Of
MOCTPOjKUTE 32 00padOTKa Ha PYTHUTE OCTATOLIH.

Ta6ena 10: EMucnonn KoHneHTpanuu Ha PyJHHIUTE KOM BPIIAT NMpPepadoTKa HA
MeTaJIHUTE Pyau

Jokanuja
Zinkgruvan
ITapameTap MEepHA eIHHNNA roguHa

2001
pH
CycnieHimpaHu YecTu mg/l 3.1
Macno of ng/l -
Bakap (pacTBopeH) ng/l -
Bakap (11eJI0KYITHO KOJIMYECTBO) pg/l 2.7
Inak ng/l 220
OnoBo ug/l 27.3
Kapmuym ng/l 0.3
ApceHn ng/l 1.9
Xpom pg/l <1.0
XKusa ng/l <0.1
XKeneso ug/l -
AnyMuHHYM pg/l -
N - [[eJTOKYTTHO KOJIMYECTBO mg/l 54

Kaj pygaukoT Zinkgruvan, cucreMoT 3a npepaboTKa Ha pygHUTE OCTAaTOLM U
CHUCTEMOT KOj LITO BPIIU TAJIOXEHE HA PYAHUTE OCTATOLHM BO €3€pOTO MMa MHOTY
noOpa mMoOCTpojka 3a mpepadoTKa Ha pygHuTe ocratonu. OBaa NOCTpoOjKa €
epuKacHa 3a caMHMOT MPOIEC, KAKO U IPU YIIPABYBAKETO HA BOJaTa BO PYJHUKOT,
a Taa e(UKACHOCT ce [OJKM Ha HEJ3MHMOT BHUCOK aJCOPNLIMOHEH KalaluTeT.
IIpexy HeTOKYyNHOTO MCKOPHUCTYBalk€ Ha KAPAKTEPUCUTKHUTE HA OBOj CUCTEM M
MHHYBAaHE€TO Ha CUTE BOAU Of] PYJHUKOT U CATE BOJAM Of] MPOLECOT HU3 HETO, BO
nocynefHuTe 15 roguHu € TTOCTUTHATO 3HAYUTETHO pelylupame Ha MCIyCTUTE Ha
nuHK. OBa pefyKiyja Ha IUHKOBUTE UCIYCTH, BO BDEMEHCKH nepuop of 15 rogunuy,
€ MpUKaXaH Ha JJOJTHATa CIUKA:
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X.3 TEXHUKH KOMU TPEBA JA CE 3EMAT BO OB3UP IIPHU
JETEPMMNHUPAILE HA HAT

Bo oOBOj genm ce mpe3eHTHMpaHW TEXHUKWTE 3a 3alllTUTa WIM PeAyKInuja Ha
EMHCUUTE, KaKO M TEeXHUKUTE 3a 3alllTUTa OJJHOCHO CIpedYyBame HAa XaBapwuH
corsiacHo Jlenot 6.3 og Communication (COM (2000) 664). Cute oBUEe TEXHHKHU CE
MOMEHTAITHO JIOCTAITHU ¥ TPUMEHJIIABH.

X.3.1 Omurn npuHIHNIT

AKO TLEIOKYMHHOT TMpolec Ha (QyHKOMOHHMpame (KOj Bo cebe TH BKIydYyBa
IPOLECUTE BO: PYAHUKOT, (pabpukara 3a 00pab0TKa Ha MUHEPAIIATE, IOCTPOjKaTa
3a yIpaByBame CO PYJAHH OCTAaTONM M OTMAfieH KaMeH) € MAW3ajHUpaH CIopefn
KapaKTEpUCTUKUATE Ha PYAHUTE OCTATOLM U OTHAJHUOT KaMEH U IPU TOa CE 3eMaatr
BO IIPENBUJ Pa3IMYHUTE XEMUCKHU, (PU3NYKU U OMOJIOIIKYA Mel'yceOHN MHTEpaKIUN
KOW TaK Ce [OJIKAT Ha BIMjaHUETO Ha MPOLECUTE 32 UCKOIMyBamke U 00paboTKa Ha
pyAaTa, Torau oCTOM MOXKHOCT 3a Peylpame Ha NPOOJIEMUTE U TPOLIOLUTE Off
IIPOLECOT Ha yNpPaByBake CO PYAHHUTE OCTATOLM M OTHASHMOT KaMmeH [21, Ritcey,
1989]. NcroTaka mpouecoT Ha YNpaByBamke CO PYJHUTE OCTATOLUMA W OTHAJHUAOT
KaMeH, BO KOj ce BKIy4yBa M IPOLECOT Ha yIpaByBamke CO BOaTa KOj MakK
IIPETCTAaBYBa COCTABEH JIEJI Of LEIOKYIIHAOT KABOTEH NUKIIYC HA (PyHIMOHUPAEKE
Ha pYJAHHUKOT, INPETCTaByBa TOJKY (DYHJAMEHTAIHO 3HAa4acH IPOLeC KakKo M
CaMHOT NPOLEC HA EKCTpaxupame Ha pyjara [45, Euromines, 2002].

3a pga moxe mo0po fla ce ynpaByBa CO PYJHUTE OCTATOLM M OTMAJHUOT KaMEH

Tpeba f1a ce U3BPIIN NPOLIEHKA Ha aJTepHATUBHUTE ONIUU BO OIHOC HA:

. MUHUMH3Upalke Ha BOJYMEHOT Ha PYAHUTE OCTATOIM M OTHAJHUOT KaMEH
KOj MpUMapHO ce MHUIIMpA MPEeKy, HapIUMep COOMIBETEH n300p Ha pyaapcka
MeToya (pa3InyHA METOIU Ha TIOI3EMHO NCKOIYBamkhe/OTBOPEHa jama)

. MakCHMaJgHO  3roJieMyBarke Ha  MOXHOCTHTE 3a  aJTEepHATHBHO
yrnotpeOyBame Ha PYyJHUTE OCTATOLM M OTHAJHUOT KaMeH, Kako IITO ce
MOXHOCTHTE 3a:

. ynoTpeOyBalkbe Ha PYJHUTE OCTATOUM M OTMAJHUOT KaMeH Kako
arperaTtu
. ynoTpeOdyBalkbe Ha PYAHHTE OCTAaTOUM M OTHAJHUOT KaMEH IpH

IpOLeCOT Ha pecTaBpUpame OJHOCHO IOBTOPHO BpaKame BO
ynoTpeobauBa cocToj0a Ha APYTrU PyJHU JOKALI

. ynoTpeOyBalkbe Ha PYJHUTE OCTATOUM M OTHIAJHUOT KaMeH Kako
MaTepujal 3a IMONOJHYBamke Ha jaMuUTe
J 00paboTyBamke Ha PYyJHHUTE OCTATOLM W OTHAJHMOT KAMEH CO LN Ja ce

U3BpILIN MUHUMU3HMPAKkE HA CEKOja €KOJIOIIKa Wi 0e30eJHOCHA ONacCHOCT,
KaKo HITO C€ NMPOLECUTE Ha:

. Jie - MUpUTU3anyja
. O aBamke HA My(epCKu MaTEpUjaIu.
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HajecukacHuoTr HauuH 3a pegyuupame Ha KOJIMYECTBOTO HA OTIMAJEH KaMEH € Jla
Ce W3BpIIM EKCTpaxupame Ha pyjJaTa Taka IITO Ke ce KOPUCTH HAYMHOT Ha
MOJI3EMHO HCKOINyBak€ Ha pyjAaTa, HaMeCcToO Ja ce ynoTpeOyBa HAYMHOT Ha
UCKOIyBam€ Ha pyfaTa BO OTBOpEHa jamMa. HauMHOT Ha MCKOMYyBaWmETO HA pyAaTa
BO OTBOpEHaTa jaMa MMa €KOHOMCKM NPEHOCTH HaJ| MOcTanKaTa 3a IMOA3EMHO
UCKOINYyBamke Ha pyfaTa, MpU LITO MOXKE Ja ce KaXe JeKa KOMIUIETHO IO MeHyBa
HAauYMHOT Ha Jie(puHUpamke Ha: HOMMHUOT pyja U MOMMOT MUHepanu3anuja. Moxe fa
ce 3aKJIyyd JeKa € YeCTO MOXKHO Jja Ce MCKOPUCTH MHOTY IOrojieM fed Of
PYAApPCKUOT MaTepujall ako ce ynoTpedyBa HAUMHOT Ha UCKOMYBamwkEe HA pyjara Koj
peABUlyBa OTBOPEHA jama.

Mozke fa ce HaBefaT MOBEKE aCMEKTH MPH Pa3rJIEAyBABETO OJHOCHO U300pOT HA
nocTankaTa 3a MCKOINyBalke Ha pyjara. Kako mo3HauajHu MpuMepH MOXKe fia ce
HaBeflaT CIEAHMBE METOAM Ha MCKOINyBalke Ha pyjaTa: HAuUMH Ha UCKOIyBamhe Ha
pyAaTta Koj nofpazOupa npuMeHa Ha OTBOPEHA jamMa MJIM HauYMH Ha UCKOIyBamhe Ha
pyAaTta Koj nogpa3omupa noji3eMHO UCKONyBak€e WM NMaK KOMOMHAIja Off OBHE JiBa
IJIaBHM aJITepHATUBHU MeTofu. MoOXe fa ce Kaxe Jeka, pu OMIIo Koja CUTyanuja
OJTHOCHO IIPH KOPHUCTEHE Ha OWJIO KO] HAUMH Ha MCKOINyBale Ha pyjaTa HE € BO
MHTEpEeC Ha CaMHOT PYAHMK Jla MPOW3BEJE IMOroJEMO KOJIUYECTBO HAa OTHajleH
KaMEH OTKOJIKY LITO € Toa NOTpeOHO. BakBOTO MpOM3BOACTBO HA OTIAJEH KaMEH
HE € NOXKEJIHO OWuJIejKM MpOLECOT Ha YyIpaByBake CO OTMNAJHUOT KaMEH €
neuHupaH Kako MpoLec Ha MOTPOIIyBauyka Ha CYpOBHHUTE, a CO TOA CE BpILIA
neuHupame Ha TPOLUIOUUTE HAa KOMIIaHWjaTa CO MHOTY Masa uiu 0e3 OMIIo KakBa
KOPHCT 32 KOMITaHMjaTa.

HcroTaka ce nmpuMeHyBa U NMOCTaNKaTa 3a NPOLEHYBamhe HA PU3MLHUTE, 32 J1a ce
U3BPIIHA COOMIBETHO IPOLIEHYBalkhe Ha YIOTPEOYBAaHWTE TEXHUKM M Jja CE€ OCUTypa
JIeKa THE C€ HAjCOOABETHM 3a MAJCHUTE CHEUU(PUYHM YCIOBU Off €KOJIOLIKH,
0e30€JHOCEH, TEXHWYKM M WHXEHEpPCKM aclekT. 3a Ja ce [eTepMHHUpaar
MOXHHUTE NPUYMHU 3a OTKAaXYBalkbe HAa IIOCTpPOjKAaTa 3a yIpaByBame CO PYAHHU
OCTaTOLM, M 3a J1a MOXE IMOCIEJOBATEIHO Jja ce CIIpedn OUIO KaKOB UJIEH KOJIalc
Ha IPOLECOT, Tpeba KAKO IIaBHO MpAllakhe NMPU Ne(PUHUPAKBETO HA TEXHUKUTE Ja
ce MOCTaBW MpallamkeTo: “IITO BO ciay4daj Ha..?”. Toa 3Haum geka Tpeba fma ce
UCIUTaHMpaaT aKTUBHOCTH KOM OW ce CHpoBejie NpHM pa3lIMyHU CLeHapuja Ha
XaBapHja, Taka IITO THE Tpeba a ce 0a3upaaT Ha: MOXKHUTE BIIMjaHUja IIPU UTHU
Cllyyall WIM IaK BpP3 MOJXHATa peaklija KaKo OArOBOP Ha BAaKBHUTE BJIWjaHHM]A.
Tpeba nga ce pa3BHjaT IUIAHOBM 3a JieJyBake MPHU BAKBU CIydyaW TakKa IITO TOA
IpeTcTaByBa 3HayaeH el Ofi (PYHKIMOHUPAKETO Ha PyAHMKOT. OBUE TNJIaHOBU
TpeOa fa OupaT NO3HATU ¥ MPELU3HO YTBPAEHU Off CTPaHa Ha IEPCOHAJIOT.

Tpeba fa ce HaBefie ieKa, BO ClIydaj a HE € MOXHO Jla ce N30erHe ynorpeoyBame
Ha OMJIO KOU PYJHH OCTATOLM U OTMAajeH KaMeH (a Toa ce JOJKM Ha MPHUCTATHOCTa
Ha PYJHHOT MaTepujaj, 6e30eJHOCHUTE NMPUIMHY, U.T.H), 1 aKO OBHE MaTepujaju
HE ce CUTYpHHU 3a ajTepHaTMBHA ymnoTpeba (HampuMmep, 3aBUCHO Off HUBHUTE
(pu3nuKkuM OO HUBHUTE XEMUCKHTE CBOJCTBA, Of TPAHCHOPTHUTE TPOLIOLU, M
HEeJlOCTaTOK Off HUBHATa MoTpeba Ha TMa3apoT) MOXKeE Jla ce 3aKiIydd feka
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IPOU3BOJHUTE MPOLECH Ha OBOj HHAYCTPUCKM CEKTOp HMaarT mnoTrpeba of

COOJIBETHA MEHAIIMEHT cTpaTeryja, Koja IITo LeJu Ha 00e30e/yBamhe Ha:

J 0e30eHO0, CTa0UIHO U €(PEKTUBHO YIPaBYBAKE CO PYAHHUTE OCTATOLU H
OTHAJIHUOT KaMEH, Kajie WITO Ke MOCTOM MHHHMMAJIEH PU3UK Off CIy4YajHU
UCITyCTH BO €KOJIOUIKATa CPEINHA 3a KPAaTOK, CPEMIEH WU JOJIT BPEMEHCKH

nepuon

° MHUHMMU3UPAakEe HAa KBAHTUTETOT M TOKCMYHOCTA Ha OWJIO KOj 3arajieH
UCIyCT/ IOTYp O] MEHAIMEHT MOCTPOjKaTa

) MpOrpecuBHA PeAyKIrja Ha PU3UKOT CO TEKOT Ha BPEMETO

Bo onme cnydam Kaje ce BpIIM IeHEpHpame Ha MOBEeKe Off €leH TUIl Ha PYJHH
OCTaTOLU U OTMAJEH KaMeH, IPOLIECOT Ha HUBHA Celapaluja Koja ce BPIIU CIOpeN
HUBHUOT THII ja OJIECHYyBa MOKHOCTa 3a OWJIO KakBa HHBHAa IOHATaMOIIHa
MOBTOPHA ajTEpHAaTHBHA yNOTPeda; BO CEKOJ CIy4aj, MEIIAakETO HA Pa3INYHUTE
TUNIOBU Ha PYIHU OCTATOLM W/WIU OTNAJeH KaMEeH MOXe Ja ce KOPUCTU KaKo
noOpa omnuja 3a €KOJIOIIKI MEHAIMEHT, aKO HallpuMep, Kako HUBHA MOCcJIeula ce
JIOCTUTHE MUHUMH3Upame Ha IMPOLECcOT Ha KHUCENMHCKA JpeHa)ka oOf pyJHHUTE
Kapmu.

X.3.2 YmnpaByBame €O HEJOKYNHHOT XKXABOTEH IUKIIYC HA JIOKANHjaTa

3a pga ce pocturHe egeKTHBHA peAyKlMja Ha PHU3UKOT Off 3aTBapame Ha
JoKalyjaTa, MeHalepoT Tpeba IEeNOCHO fa ce IOCBEeTH Ha ajeKkBaTHaTa u
nofieTaHoO jedUHUpaHATa NpPUMEHA Ha JOCTAllHUTE WHXKEHEPCKU TEXHUKH BO
BpcKa co (pa3uTe Ha qu3ajHupame, PYHKIMOHUPAKE U 3aTBapame HA IOCTPOjKaTa
3a yIpaByBambe€ CO PYIHUTE OCTATOIM, 32 BpEME Ha LIEJIOKYITHUOT KUBOTEH LIUKITYC
Ha JIoKalujara.

X.3.2.1 [Mn3aju ¢a3a

3a fja MOXe fla ce JOCTUTHE CIPOBEyBamkEe Ha €KOJIOIIKN OIFOBOPEH MEHAIIMEHT
IpoLEeC BO OIHOC HAa PYJHHUTE OCTAaTOLM M OTMAJHMOT KaMeH, Tpeba fa ce Kaxke
lieka € 3HavyajHo Jla ce U3BPIIN TaKBO AM3ajHUPaE HA oNepalyjaTa Koja BKIy4JyBa
IUTaHMpale Ha MPOLECOT Ha 3aTBapame Ha JIoKalyjaTa yIITe Off CAMUOT MOYETOK
Ha (PYHKIMOHMpame Ha JoKalyjaTa, Kako M MOCIEeAULUTE Off (PYHKINOHUPAKETO
Ha [IOCTpOjKaTa 3a VYIpaByBamke CO PYJHUTE OCTaTonW/ IMOCTpojKaTa 3a
yIipaByBam€ CO OTHAJHUOT KaMeH. Ha ciepHaBa ciuka 6p.9 e uinycTpupaH TEKOT
Ha IofaToOLUTE 3a “AM3ajHUpamEe Ha IPOLECOT BO MpaBel] Ha HETOBO 3aTBapambe”.
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(OCHOBHH CTyJHH

KapakTrepusupame Ha
PYHOHHTE OCTaTOLu/
OTHAagHHOT KaMeH

CrnennudgpruianTe yCIOBA Ha
JIoKanuja

Y

Bapama Bo Bpcka co
(hPYHKIHOHATTHOCTA

A

CyrepupaHH anTepHaTHBHA
NPOLECH 38 MEHAIHPAHE CO
PYIOHHUTE OCTATOIM/ OTIATHUOT
P KaMeH MPeKY NETOKYIIHHOT [«
JKUBOTEH [HKITYC HA
(YHKIMOHUPAH-E Ha
JoKanujaTa

ITopo6pyBame

AHaTN34 Ha PU3HIUTE
TToepaTHa BpcKa Ha HHGOPMAIIHUTE - oTepaTHBHA (pasa
Hosgu pesynTaTi o HCMHTYBAKETO - RoIropoyvHa chasa

\

A

> IIpouneHKa Ha eKOTOMKOTO BIUjaHHE -

Cauka 9: Unycrpupame Ha WH(OPMANMOHHOT NPOTOK 3a “AU3ajHMpame HA
NpoecoT Ha 3aTBapame Ha JIOKanujaTa”

Bo oBoj fgen Tpeba fa ce HampaBaT COOABETHHU ITPECMETKHU BO OIHOC Ha ¢pa3aTa Ha
NM3ajHUpake Ha MEHAIMEHT MOCTpOjKaTa 3a PyAHUTE OCTAaTOLM WM MOCTpOjKaTa
3a yIpaByBambe Ha OTHAJHUOT KaMeH. [IOKONIKy THe He ce HaBeIeHH Ha HEKOj ApYr
HauyMH, oBaa uHQopMammja ce 3eMa op “KaHagckuoT BOAWY 3a MEHAIIMEHT
NOCTPOjKUTE 3a pyaHu ocratouu”, “Pamka Bo Koja mTo Tpeba ja ce ABUXKAT
MOCTAaNKUTE 3a yIpaByBame Ha PYAHUOT OTNAA~’ U MPOBEPKUTE HA WICHOBHUTE O
Texnnukata paboTHa rpymna.
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X.3.2.2 OcHOBHM €KOJIOIIKH MOAATOIH

CnepgHuBe mopaToOLM NpeTcTaByBaaT 30UMp Ha MOAATOLM KOM WITO Tpeba fa ce
3eMaT BO 003Mp BO cilyyaj Ha coOMpame Ha OCHOBHHUTE MH(OpMaIUM oj obiacTra
Ha €KOJIOTHjaTa 3a Jla ce ynoTpeOu Nnpu u3bMpame Ha MECTO, AU3ajH U Ha4YMH Ha
¢pyskunonupame. OBUE OCHOBHM TOAATOLM HCTOTaKa ce 3HaydyajHUu IpH
KOHCTPYUPAHETO Ha IUIAHOBM M MPOrpPaMH 3a €KOJIOIIKM MOHUTOpUHT. OBue
OCHOBHM MH(OpMaIy ce 3Ha4ajHU 3a pa3BHBalb€¢ Ha IUIAHOBM 3a 3aTBapame Ha
JOKalyjaTa U MporpaMu 3a €KOJIOIIKM MOHMTOPHHI. MOXKe fla ce Hajie MOTOYHO
npenusupaHa JHUCTa CO NMPEenopakd CO MOMOII Ha KOM CE€ BPIIMA CIEUU(UIHO
€KOJIOUIKO MPOIICHYBAKE.

. IIOCTOCYKHUTE CYpOBUHM ¥ CYPOBHHHMTE KOHM IITO ce ynoTpeOyBaaT 3a
MONOJHYBak€ Ha 3€MJUIITETO KOU ce HaolfaaT BO CKJIOIN Ha MOCTPOjKaTa 3a
yIIpaByBawke CO PyAHUTE OCTATOLM M BO CKJION Ha MOTEHIMjaHaTa 00JacT
Ha BlIMjaHKe, Tpeba 1a ce ueHTU(UKyBaaT 1 ce OJHOC Ha:

. ynoTtpe0da Ha 3eMja 1 BOja:

- TEKOBHa ynoTrpeda M UCTOPUCKA yNoTpeda, Kaje ce BKIIydyBaaT U
peKpealMoHUTe IAapKOBH, HAcenOWTe, W3BOPUTE HAa BOJA 3a
NUEHE, apXEOJIOMIKM JIOKAIUTETH, PYAAPCKH aKTHBHOCTH,
aKTHBHOCTH Ha (papMHTE, JIOBEHETO JUBEY, JOBEHETO prda

. 3aKyIl Ha 3€MJHIITE:

- TOTBpja 3a IPaBO Ha MOCEAYBamE HA MOTPEOHOTO 3EMJUIITE 32
rpajiemhe Ha MOCTPOjKaTa 3a ynpaByBamke CO PYJHHUTE OcTaTouu/
IOCTPOjKa 3a yIpaByBamwe CO OTIajIeH KaMeH

-  UeHTU(]UKYBakE HA 36MJONIOCENHUIITBOTO U IIpaBWIaTa KOU Ce
OfjHECyBaaT Ha pyjaTa

J OCHOBHU Hay4HH MOJIATOIM - OCHOBHUTE €KOJIOIIKN HAjIOTPEOHU MOAAaTOLN
KOW C€ 3HayajHU 3a MPOEKT 00JIacTa BO BPCKA CO PYAHUTE OCTATOLM U KOU
mTo Tpebda fja ce onpenesnar, Bo ce0e BKIIyuyBaar:

. (pu3MUKY OAATOLH:

- kiuMa (HampuMep: TemIeparypa, BeTap, BOJICEHO TalloXKewme,
UcCrapyBame, NEpUOJUYHO NOBPATHU W3JIMBM Ha BOJA, CIy4YajHU
OJJIVBH, KBAJIUTET HAa BO3/IyXOT)

- Boja (HampuMmep: XUAPOJIOTHja, HAUPT Ha BOJCHUTE W3JUBU U
NPOTOYHM IIEMH, TEYEHHjaTa, NOJ3EMHA XHUAPOreoJoruja Hu
KBAJINTATUBHU KapaKTEPUCUTKU HA MOJ3€EMHA BOJIa, MOBPILIUHCKA
BOJIa ¥ KBAJIUTET Ha CE[IUMEHTUTE)

- ¢opMu Ha 3eMjulITe

- reonoruja W reoxemuja (TMpuUMep: MOBPIIMHCKH Tajo3u (TwM,
JoKanuja, TYCTHHA, TPONYCTIUBOCT), PACIopeNl Ha TeOJOIKUTE
CIIOEBH, reomopdoJioryja, MUHEPAJIOTH]ja, 3aIHUHCKA
eJIeMeHTapHa COJP>KIHA )

- Tomorpadwuja (MpUMep: PErMOHATHH W JIETAHU TomorpadcKu
Marm, crepeo Bo3fyiiHa ororpaduja, caTeTMTCKa CHIMKA )
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- [BPCTH CymcTaHiuu (TMpUMeEp: MOCTPHpAaWke Ha IBPCTUTE
CYIICTaHINK ¥ KapaKTepu3amnuja)

- TpUpOmHW pu3unu (CAu3rake Ha  3EMJUIITETO, JIAaBWHW,
CEeM3MUYHU IBIKEH»-a, TOTSHIIN]all 3a TIOMJIaBU, 3aMP3HYBAhE )

- umH(oOpManMM KOM IITO c€ OJHECYyBaaT Ha MecTaTa Kaje IITO ce
BpIIM MCKOIYBame Ha pyjaTa BO OJM3UHA WIM O]l IOCTpOjKaTa
3a yIOpaByBalke€ CO PYJHUTE OCTATOLM/ MOCTpOjKaTa 3a
yIIpaByBame CO OTIAJHUOT KaMeH

. OMOJIOIIKY KapaKTEPUCTHUKH:

- ueHTU(UKaNKja HA EKOCUTEMOT

- TeoJIOLIKM nperuef (IpuMep: BO OfHOC Ha ¢iopaTa, IPUPOJHUTE
nacuinTa, hayHaTa, 3arpO3eHUTE BUIOBU KUBOTHHN )

- BojieHa moBpimHa (opa U payHa Koja er3uctupa Ha JHOTO Ha
€3epoTo, Makpo - 6e3epOeTHUIM, pUOU, BOJICHN pacTeHUja)

J OCHOBHU COIIMO - EKOHOMCKHM IOfaTOIM KOU IITO Ce€ 3Ha4YajHu 3a
HaTIIpeBapyBauyKUTE NPOEKT OOJacTH 3a OJJIEXYBake Ha PpPYJHUTE
OCTaTOLM, KOM IITO BKIIy4yBaar:

. VICTOPUCKH NTOAATOLH

. nomnyJanuja

. permoHajHa eKoHomHmja (TpuMmep: 37ApaBje, efaykanuja, KYyJITypa,
neMorpadCcKu MOJATOIH )

. UIeHTU(PUKaNKja HAa COLUO - EKOHOMCKHTE Ipalllakba KOU IITO MOXE
7la ce MOTKPEHAT Off MPOEKTUTE 32 YIIPAaBYBaKE CO PYJHUTE OCTATOLIM.

OCHOBHUTE CTyguM KOU IUTO OOMYHO MPETCTABYyBaaT COCTABEH JMEJ Of
ITponenkure 3a EKOIOMIKOTO BivjaHUE.

Co momon1 Ha OBaa OCHOBHa NOCTaNKa 3a UCIUTYBalkE CE BPIIM WACHTU(]UKAIH]a
Ha KOJIMYMHCKUOT OICEer Ha CYPOBMHCKUTE MaTepujalii KOW C€ MOTEHIHjaTHO
3arpO3€HM Ha MECTOTO Ha UCKONYyBame, U ce 00e30eyBaaT NOfaTOUM KO IITO T'h
onuirysaaT oue cypoBuHH. McToTaka oBaa mocranka o0e30eyBa MEPKH CIIOPEN
KOM MOKeE Jla ce MPEeIBUN BJIMjaHUETO Ha MPOIECUTE BP3 KMBOTHATA CPElMHA U
OCHOBHHU TIOJIaTOLM CIOpEJ KOM IITO Ce pacygyBa BO OJHOC HA IPOMEHHUTE BO
KBaJUTETOT Ha XXMBOTHATa cpefauHa. [JoOpo m3paboTeHaTa CTyauja KoOja LITO Ce
3aCHOBAa Ha OCHOBHHTE €KOJIOIIKM MOAaTOLM HCTOTaka o0e30eayBa BpegHU
MOJaTOLX 32 MOHATAMOIIIHO JU3ajHApake, paciope]] U IIaHupamke Ha JIoKanujara.

Tpeba na ce HaBefie jeka COApXKUMHATA Ha OCHOBHATA CTy[uja ce BOCTAHOBYBa BO
3aBHCHOCT Of caMHOT ciiydaj. Kako Hampumep, cofp>XKUHATa 3aBUCH Of] THIOT W
cKalaTa Ha IpeJioKeHaTa onepalnuja. MepeweTo Ha HUBOTO Ha MeTajl OOMYHO
MOXe Jla ce KaxKe JieKa He € 3HauyajHO 3a OHUE CHTYyalluu Kaje IITO MOCTOEUYKOTO
>KeJIe3HO-MEeTAJIHO 3arajyBame OM OUJI0 BO3MOKHO Jla ce KOHTPOJupa YUITE Off
CaMHOT TIOYETOK.
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X.3.2.3 Kapakrepu3anuja Ha pyJHITE OCTATOLHU M OTHATHUOT KAMEH

CamuoT npoliec Ha COOIBETHO KapaKTepu3upame Ha PyJHUOT OTHaj IpEeTCTaByBa
KPUTUYEH TMapaMeTap 3a KOPEKTHO YIpPaByBawke CO PYAHUTE OCTATOLM W
OTIMAJHUOT KaMeH. Pe3yiaraTture of mMpouecoT Ha KapaKTepU3Upame Ha PYJHUOT
OTIAJ] BpLIAT MOHATAMOIIHO JETEPMUHUPAHE HAa HAUYMHOT HA YINpPaByBame CO
PYAHUTE OCTAaTOUM M OTHAJHMOT KaMEH 3a BpeMe Ha ONEpPaTHUBHUOT MpoOLEC
(TexHWKa Ha OJjIarame, 3allTUTHATE MEPKH, W.T.H.) TPOILECOT Ha 3aTBaparbe
(bapama W TeXHWKH BO OJIHOC Ha 3aTBapame Ha JioKanwjata) um a3ara 1o
3aTBapameTo (NMpeBUyBakhe HA TOJITOPOYHOTO OJHECYyBake Ha JIOKalyjaTa o
HEj3MHOTO 3aTBAPAHE).

NneamHOTO COOABETHO OKapaKTepH3Upame Ha PYJHUTE OCTATONHM W OTMAJHUOT
KaMeH ce BpIIU Mpefd fa ce 3amovyHe cO (PYHKIMOHUPAHETO, a PEe3yNTaTHUTE
[EJIOCHO Ce WMHKOPIMOpWpaaT BO AW3AjHUPAETO HA MEHAIIMEHT MOCTPOjKUTE WU
MeHalIMeHT maHoBuTe. [IpolecoT Ha KapakTepu3anuja Bo cebe r'a MHKOPIopupa
(pu3nuKUTE W XEeMHCKUTE KapaKTEepUCTHKMA KOM OBO3MOKYBAaaT AM3ajHUpamE Ha
KpPaTKOTpPajHU, CPEHU U JOJTOPTPAjHA PACTBOPJIMBU CBOJCTBa/ CBOjCTBA KOM C€
Npefn3BUKaHU Off aTMOC(EPCKOTO BiMjaHWe (UCHyIITame, OCI0o0O0AyBame Ha
OJIpeficHN €JIEMEHTH ), KaKO U TEOTEXHUIKOTO OffHecyBamwe. [Ipu m3paGoTyBameTo
Ha OBaa CTy/AMja Koja 0OMYHO ce Kpeupa Mo OffesHu a3u, BO OAHOC Ha JOOMEHUTE
pe3yaTaTH, ce KOpPUCTAT cepuja Ha METOMOJOIIKM MOCTAaNKH KOHW IITO CHOPEN
CBOjaTa KOMIUIEKCHOCT MOKE fla ce paHTHpaaT Of MPOCTH aHalW3H, Ma TPeKy
NOCO(UCTUIIUPAHN EKCIIEPUMEHTH KOHM ce BpIIaT BO TNPHUCYCTBO HA Bjara, jo
KOMIUTEKCHU UHTEPIPETAMOHNA MOJIETU ¥ MIPEABUAIMBI MOJICIIH.

Hapennnara ¢asza Ha mocramkaTa 3a KapaKTepusaldja Ha pyaaTa, OTHAJHUOT
KaMeH (BO CIIy4aj fla OBOj OTMAaJ[eH KaMeH ce KOPHUCTH 3a KOHCTpyUpamwe Ha OpaHu
WIN Jla ce MEHaMpa BO CKJION Ha MCTHUTE MOCTPOjKHU 3a yIpPaByBame CO PYAHHUTE
OCTaTOIM), PYAHUTE OCTATOIM, KaKO W TMPOIEcOT Ha 0O0paboTKa Ha pyjmaTa ce
KOPHCTH 3a JU3ajHUpame Ha MOCTPOJKUTE 3a YIPABYBAKE CO PYAHUTE OCTATOIM/ H
MOCTPOjKUTE 32 YIPaByBambe CO OTMATHUOT KAMEH:
J KapaKTepu3upamwe Ha pyjlaTa U OTIaJHUOT KaMeH:

. KOJIMYECTBa Ha pe3epBU

. MUHEPOJIOTHja

. XEMHCKH CBOjCTBA

. (pU3UYKY U UHXKEHEPCKH CBOjCTBA

. NOTEHIMjal 3a TeHepUpamke Ha KUceauHaTa

. HABaJXKHETH 3arajyBaydu

. pyAa u IpOMEHa Ha KBAJUTETOT Ha pyjaTa 3a BpeMe Ha >KMBOTHUOT

OTepaTUBEH UKIYC HA PYTHUKOT
. KBAaHTUTATUBHU KOJMYMHU HA HUCKO KBAJIMUTETHA Pyja W PyJACH KaMeH
¥ HUBEH pacnoper

. KMHETUIKO TECTHPAHE

. pacopepenida Ha ToJIeMUHATa Ha 3pHaTa

. XUJPOJIOTUYHUATE CBOjCTBA
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J KapakTepu3allyja Ha pyJHUTE OCTATOLU BKIy4yBajKi IO F€HEPATHUOT OIUC

Ha (pU3MUKUTE U XEMUCKHUTE KAPAKTEPUCUTKH, KaKO IITO Ce:

. JIHEBEH/ TOUIIIEH NPOTOK Ha MaTepHjajl U BKyIIeH KBAaHTUTET

. pacopepenta Ha TOJIeMUHATa Ha 3pHATa

. IBPCTUTE W MOJYTEYHUTE PYIHU OCTATOIM, TycTWHA HA myimaTa (%
IBPCTH YECTHIN )

. I'YCTHHA HA [BPCTUTE YECTUIA

. CcTaOMITHOCT/ IITAaCTUYHOCT

. XEMHCKH COCTaB Ha TeyHaTa ¢pasza

. NOTEHIjal 3a TeHEpUpamke Ha KUCeInHa

. reOXeMHUCKN KapaKTEepUCTHKU (MeTajHa COMpKMHA, OffHECYBame Ha
MaTepujaoT MpH IPeHasKa)

. BOJIa BO IOPHUTE

. OffHECYBam-€ Ha MaTEpHjaIOT MPU HETOBO BIBPCHYBAHE

. KUHETUYIKO TECTHPAHE

. MUHEpOJIOryja

. XUJPOJIOIIKY CBOjCTBA

J KapaKTEpUCTUKH Ha IPOLECOT Ha 00paboTKa Ha pyjara:
*  peareHcu KO IITO c€ KOPUCTAT, HUBHU KOHIEHTPALUU U KBAaHTUTETHU
. Oapaka KOM IITO Ce€ OfHecyBaaT Ha IPOLECOT Ha BOJEHA
peuupKynamnyja

. TpeTMaH MpPOIECH BO MOCTPOjKUTE 3a 00paboTKa Ha pyaara (mpumep,
IMjaHUJTHO pa3rpajyBame)

. NPyrUTe BIE3HU MPOTOIM BO €3€pPOTO 3a OJIOXKYBamke HAa PYIHUTE
OCTaTOILH

. [IEBKOBOJIM, 1 32 HUB aCOLPAHU CTPYKTYpH

. NOTEHIMjas 3a MOMOJIHYBakE Ha jaMaTa /Ui MOI3EMHUTE PYAHUALA

. OICer Ha IMOCTHAKu 3a YIpaByBalke CO pYyAHUTE OCTATOLHU 3a
MOBPIIUHCKO TOTOJHYBaKE

ITpouecor Ha WMINIEMEHTHUPaWk€ Ha PYyJHATE OCTAaTOUM KOj IITO € JOcCTa
e(PEKTUBEH BO OJHOC HA TPOLIOUUTE M TEXHUKWUTE 32 YIPaBYBAHE CO OTIAJHUOT
KaMeH, UMa 1norpeda off Ipelnu3Hy MPETIOCTABKY 3a OJHECYBAKBETO Ha OCTATOLUTE
Ha OBHME MaTepHjaju BO XMBOTHATa cpefuHa. VHTEpHalMOHAIHO ce KOpUCTaT
MHOTI'YOpOJHU TECT NMPOLEAYPH W NPEABUIINBY IOCTAlKU KOM Tpebda [a M3BpIIaT
KapakTepu3alyja Ha PyJHUOT OTHAj U [la FO NPOLEeHAT NOTEHIMJalIOT 3a PYJHUTE
OCTaTOLM W OTHAJHMOT KaMEH, KaKo M Ja NpPOAyLupaaT KHUCEIW IPOTOLU WIH
IPOTOLM 3arajeHu co Metainu. CUrypHOCTa Ha pe3yJTaTUTe KOU LITO ce foOuBaaT
CO IOMOII Ha OBME IOCTalKU 3aBUCU Off MHOTYOPDOJHHTE 3HAuyajHU XEMUCKH U
MUHEPOJIOLIKY IIPOMEHIINBY U (paKTOPHU 3aBUCHO Off KOU CE BPIIM OJjlaralke Ha
PYAHHMOT OTIAJ U LEJOCHO CTAaHAApPAM3UPAHU TEXHUKU 3a KapaKTEpU3UpAmE HA
OTHAIHUTE MAaTPUjaJId BO PYJHUKOT U JPYTrUTE MaTEPUjaIIH.

3a ma MOXe fa ce MPeABUU MOKHUOT KBAJIIUTET HAa BOJEHUOT UCHYCT U MPOTOKOT
Ha OBHME KapaKTEepU3alMOHU Pe3yJTaTh KOM ce KOMOWHMpAaaT CO 3HAYajHUTE
MOJAaTOLX Off TOYHO OfpefieHaTa JoKanuja (T.e. pu3nuknuTe nH(pOpMAIUN KOU Cce
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TeHepHpaHu 3a CTyIuuTe Oa3WpaHW Bp3 OCHOBHHTE €KOJOIIKHU mopatonu). [Tpu
camMaTa HMHTEpIIpeTanyjaTa ce 3emMaaT BO OO3Up pa3IUYHUTE CKaJeCTH e(eKTH
noMmerly naboparopujata u TepeHOT. HajsooOmvaeHo e fJa ce Kopucrar
KOMIjYTEpU3MpaHd MOJENU 3a Ja Ce MPEBUAM OHECYBAHETO HA Pa3JIUYHUTE
MEHAIIMEHT OMNIUN.

X.3.24 Cryaun m niaHoBH 3a NOCTPOjKHUTE 3a YNpPaByBame €O PyAHHUTE
ocraTony/ NOCTPOjKUTE 32 YNPABYBAmHE CO OTHAHHOT KaMEH

CnegHuTe TOCTANKW IMpETCTaByBaaT 30Mp O CTYAUMM W IJIAHOBM KOM IITO ce
pa3BMBaaT BO LEJOKYNEH IUIaH 3a [AW3aJHUPAlkE€ HAa TEKOBHUTE MEHAIIMEHT
MOCTPOjKH 3a PYIHUA OCTATOLM U MEHAIIMEHT MOCTPOjKH 32 OTNAJHUOT KameH. OBoj
IJIaH ce pa3BMBa BO CMHCJIA Ha JETald [0 aJeKBaTHO HMBO MNOTPEOHO 3a cekoja
¢aza (KOHIENTYaTHO, MPETUMAHAPHO Jie(PUHUPAHUTE M JIETATHO AU3ajHUPAHUTE
¢a3u) a moroa ce oip:KyBa HU3 (PYHKIMOHUPAHETO Ha JIOKANMUTE W HUBHOTO
3aTBapame:

. JHonmaTokaiuja 3a u300p Ha JIoKaluja

. MPOIEHKA 32 BIIMjaHUETO BP3 XKUBOTHATA CPEIMHA
J MPOIEHKA HA PU3UKOT

J IJIaH 32 UTHA TOATOTBEHOCT

. IJIaH 32 OfITIOXYBaHe

J IUIaH 32 BOfIeH OajlaHC M MEHAIMEHT IJIaH, U

. IPOIIECOT Ha 3aTBapame U IJIAHOT Ha 3aTBapame.

CoppkvHaTa Ha IJIAHOT, KOja € MOrope HaBeleHa T'M NMpUKa’KyBa MUHUMAJIHUTE
Oapamwa. Bo npakca, npu pasiauyHu ciaydyau MOCTOjaT AOTOJHUTEIHN aCIEKTU KO
ITO Tpeba Ja ce BKIIydaT BO OBaa COfIp>KMHA.

[Torope HaBeneHUTE JENOBU Ce TMOAETATHO €JabOpHpaHU BO MOHATAMOIIHHOT
TEKCT.

N360p na nokanmjara

MeHnaniepoT BpIIM celeKkldja Ha HajgoOpaTa JOKanyja M TOArOTOBKAa Ha
HopmaTokuTe 3a jla MOXe Jla ce U3BPIIM BaKBaTa ceJIeKIyja, IpH LITO ce AUCKYTHpa
3a IPOCTYUPaHNUTE JIOKAIMKN KO IITO Tpebale a ce MpOMEeHaT | fia ce oTdpiar.
Tpeba na ce HaBesie ieka Tpeba ja ce uAeHTU(UKYBaaT NpaliamaTa, BO OJHOC Ha
OBOj NTPOEKT, KOM ce OJHECYBaaT Ha jaBHOTO MUCIEHE (T.e. BO OAHOC Ha OGapamaTa
Ha akuumoHepute). I[lpamamara BO Bpcka CO TPOLECOT Ha CeleKlyja Ha
JoKanyujaTa Bo ceGe T BKIIyuyBaar:

. eKOJIOIIKHUTE Mpalama:
=  OapamaTa BO BPCKa CO TPETMAHOT Ha UCITyCTHUTE
*  eMHUCHHUTE BO MOBPIIMHCKATAa BOJA
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E€MUCHUTE BO MOJ3EMHUTE BOJU (XUIPOTEOIIONIKA COAPSKIHA )
UCTOpUCKA ymoTpeda Ha BOfOAENHMIIATA BO KOja Cce BIleBaaT
UCIIyCTHUTE

OCHOBHHUTE €KOJIOIIKH yCIOBU

BJIMjaHMETO BP3 Bereraiyjara, IMBEYOT U MOIBOJHUOT CBET

duopara u paynara

apX€OJIOUIKUTE YCIOBH

NOTEHIWjaTHUTE €eMUCHUU BO BO3AYXOT

€CTeTCKHUTE Tpallama

KOHIIMITUPAHUOT BOJIEH OMIaHC

L4 Ipaliamka BO BpCKa CO MpOOCCOT Ha IJIaHUPAE:

HNPUCTATHOCT 710 JTOKanujaTa (Mpu KOHCTPYHparkhe Ha AaTUIITATA)
pacrojanureTo of pabpukarta 3a 00pabOTKa Ha MUHEPATIUTE
penaTtuBHaTa BUCHHA Off (paOpukaTa 3a 00pabOTKa Ha MUHEpajHaTa
pyAa

pacTojaHreTO MOMEry HaceJOUTe U 00MaCTUTE Ha YOBEYKA aKTUBHOCT
TonorpadujaTa

ynoTpeba Ha 3eMjUIITETO U CYPOBUHUTE

3eMjOCOIICTBEHOCT U MpaBmWiia BO BPCKa CO MIUHEpAIHATA Py/ia
pacTojaHue Off MECTOTO Ha XUBEEHE U 00JaCTUTE Kajie UMa YOBEKOBa
aAKTUBHOCT

Tonorpadmuja

ynorpeda Ha 3eMJHUIITETO U CYPOBUHUTE

COIICTBEHMILTBO Ha 3€MjUILITE U IpaBa KOMW IITO CE OfHECyBaaT Ha
MUHepajaHaTa pyaa

TPAHCHOTPTHUTE KOPHUAOPH, AATHOBOAHHUTE JIMHUM 32 €JeKTpUYHA
cTpyja

nmpamiamata BO BpcKa co of0nacuTe Kaje IITO ce Haoraat
BOJIOZICTHALIUTE U 3eMjeHaTa MOBPIINHA

BOJIYMETapPCKUAOT KanaluTeT

BOJIYMEHOT Ha €3epOTO/ OICET Ha KaMaluTeTOT 3a CKIIaJupame
reoyioryjata, Kaje € BKJIYyY€HO M TNOTEHIMjallHOTO KBAaHTUTATHUBHO
KOJIMYECTBO HA PY/ICH MaTepuja

IPHUCTAHOCTA 10 KOHCTPYKIIMOHUOT MaTepHjal

cocrojbaTa Ha TeMeJIuTe Ha OpaHaTa

cocrojbaTa Ha TeMeJIuTe Ha 6a3eHOT

PU3HILUATE MOBP3aHU CO MPUHIUIOT HA HAIOJITHO TeUEHUE
XUPOJIOTHjaTa

NOA3eMHHUTE BOAY, JOTYPOT HA 3araflyBaukKnoT MaTepuja
NOTEHIMjaTHa O0JIaCT Ha BJIUjaHUE

YOBEUKHOT M €KOJIOIMIKUAOT PU3UK

niemMara 3a yrpaByBamwbe CO BOJaTa U MPENUMHUHAPHUOT BOJEH OMIIaHC
ONEPATUBHUOT TUIaH

IUTAHOT 32 OfJIarame
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. NPEeTMMUHAPHAOT COCTAaB M CTPYKTYPHUTE 32 YIIPaBYBamkEe CO BOAATa
. NpolleHKAaTa Ha IUIEpUMHUHAPHUTE TPOIIOLM KOM ce Oa3upaaT Ha
IpEeTMMUHAPHNATE YCIOBU
. NPOIIEHKATa Ha KOHUENTYATHUOT PU3K
. IIpOlEHKaTa BO Bpcka Oe30efHOCTAa M 3allTHTaTa Ha 3[paBjeTO Ha
ayfreTo
J npaniama BO OJHOC Ha PaCTBOPaWkETO/ peKkaManujarTa:
. Oapama 3a Tpacuparme Ha MPOLECUTE Ha MOIJIaByBakhe
. NOTEHIM]jaN 32 MOBTOPHO 3acaflyBame Ha BereTalyja Ha 3eMJULLTETO
. NOJTOTpajHa (pU3MUKa U XEMUCKA CTAOUITHOCT
. yOnaxkyBame Ha IPOLECcOT 3a J1a He A0jA€ 1O KOHCTAHTHO OLITETYBAKE
Ha JloKalujarTa
. peaykuyja W/WuiaM KOHTpOJa Ha KHUCEJIMHCKaTa JApeHa)ka WU JpYyruTe
3arajyBauu
. KOHTPOJIa Ha IpalInHaTa
. O6apama BO OJIHOC Ha JOJITOTPAjHOTO OfPXKYyBamke, MOHUTOPUHT H
TpeTMaH
. mpamiamkba BO OHOC Ha Pa3BOjoT, (PYHKIMOHPAHETO M 3aTBApameTO Ha
JoKalyjara:
. KaNUTaJIHU TPOILIOLH
. TPOLIOLH 3a TPAHCIIOPT Ha PYJHUTE OCTATOLH
. TPOLIONIM 3a OfpXKyBame WM (PYHKIMOHUpaAWkE Ha MOCTpojKaTa 3a
PYAHU OCTaTOLH
. TPOLIOLM Ha 3aTBAPAE
. TPOLIOLHM 3a TOH IPOIleCHpaHa MUHEpaJHa pyaa

X.3.2.5 IIpoueHka 3a eK0JOIKOTO BIHjaHue

3a ma Moxe ja ce gobue ogoOpeHue off HEKOj aKIMOHEP WU MaK peryjaTopHa
npugaTeHOCT 3a Tpajielkheé Ha HOBA MEHAIIMEHT NOCTpOjKa 3a PyJHU OcTaToLu/
MEHA[IMEHT TIOCTPOjKa 3a OTHaJIeH KaMeH, YeCTO € MOTpeOHO fa ce neduHmpaat
3aKOHCKHM Oapama 3a crnpoBefyBame Ha [IpOIeHKH 3a eKOJOIIKOTO BIIHMjaHHE
(EIA). Bo 3emjuTe wieHkn Ha EBporickata YHmHja, MPOIEHKUTE 3a €KOJOMIKOTO
BIIMjaHUE ce peryaupaaTr npeky HdupektuBata Ha omgoopot 97/11/EC opn 27 jyHun
1985 3a mponeHyBamkbe Ha e(EeKTUTE KOM Ce OJHEeCyBaaT Ha HEKOU jaBHU WIIH
NpUBATHU TPOEKTH BO OJHOC Ha KMBOTHaTa cpeauHa. OBaa [lupekTuBa UM
N03BOJIYBa Ha 3eMjUTE WICHKH Ja OflJlydyBaaT IO OJHOC Ha OAPEJCHU aKTUBHOCTHU
flaly ¥Ma UM HeMa NoTpeba Off IPOLEHKU 3a €KOJIOIIKOTO BiMjaHue. Bo cekoj
cny4daj cniopen AHekc | o [IupekTuBUTE 3a NCKOMYBAaKHETO HA OTBOPEHUTE jaMU U
PYAHUIIM Kajie IITO MOBpPIIMHATA Ha JIOKanWjaTa ja HagMHUHyBa BpegHOCTa 25
XeKTapH, pyJHUINTE ce OOBp3aHM Ja M3BPIIAT MPOIEHKA 32 HUBHOTO €KOJOIIKO
Bnujanue. Bo Anekc Il og [lupekTuBara ce HaBedyBa JieKa OfijlykaTa BO OfHOC Ha
TOa flanu Tpeba fa ce M3BPIIU €KOJOUIKOTO BWjaHUE HA MOA3EMHHUTE PYAHUIIM,
NOMAJIUTE PYHULM U OTBOPEHUTE jaMu € 0 camuTe 3eMju wieHKu. Bo Anekc IV
on [JwupexkTmBaTa 3a TpPOLEHKAa Ha €KOJOUIKOTO BiHMjaHWE € OIMIIaHa
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uHgopMalyjaTa Koja ITO MEHAepoT Tpeba fa ja 06e30ear BO MPOLUEHKUTE 3a
€KOJIOIIKOTO BJIMjaHHUE.

Ha wnTepHeT crpanaTta: http://europa.eu.int/comm/environment/eia’/home.htm ce
HaBejleH! rosjeM Opoj Ha mH(OpMaluu M IPENoOpakd KOM €€ OfHecyBaaT Ha
IIPOLEHKATA 3a €EKOJOUIKOTO BJIMjaHHUE.

OCHOBHHTE CTYAMM I'O JETEPMUHUpAAT HAUYMHOT Ha KOj WITO Tpeda fa ce HaBeaaT
IOCTOEUYKHUTE YCIOBU INpef fAa NMpOo(YHKIMOHMpA HOBaTa jokauuja. Tue nmopanu
TOa 00e30e1yBaaT OCHOBA 3a OMJIO KaKBO WJCHTU(PUKYBAKE U MPOLEHKA KOja IITO
MOXe 1oToa fa cieu. [JeTanHo ejgebopupaHaTa OCHOBHA €KOJIONIKA CTyAWja U
IPOLEHKAaTa 3a €KOJIOUIKOTO BildjaHHEe OOUYHO ce JepUHUpA MPEKY COAP>KUHATA
Ha caMaTa MpOLEHKa CIpOBeJeHa IpeKy [03BOJEHHOT aBTopuTeT. Mcroaka
NOHEKOrall Taa ce HaJONOJIHyBa INpPEKy OAoOpyBame OJff CTpaHAa Ha JApYrure
AKIOHEPH.

ITpouenyBameTO Ha €KOJIOIIKOTO BIIMjaHUE UMA NIOTpeOa Off MO3HaHKUE 32 HAYUHOT
Ha KOj IITO € An3ajHUpaH IPOEKTOT, IPUPONHOTO U COLUJATTHOTO ONKPY>XKYBamke BO
KO€ IITO € TOj JIOUUpaH, KaKo ¥ NMOTpeOuTe Ha 3aefqHHUIaTa U akuuoHepute. Bo
(pazaTta Ha MpoOLEHYBakbe Ha EKOJOUIKOTO BIIMjaHHUE, TOCTPOJKUTE 3a IMpepadOoTKa
Ha PYJIHHUTE OCTATOLM C€ ONPENENIEHM KaKo Je]l Ofl €[EcH IOrojeM, UHTETPUPaH
npoekT. ClieHuBe MOaTOLM, KOU ITO ce MO0y HaBEeHH, IpEeTCTaByBaaT 30up
Ha IOBEKe 3HaYajHU aCIEeKTH KOM Ce OfHECYBaaT Ha PY[JHUTE OCTAaTOLH, U 3a KOU
Tpeba fa ce HampasBd IMPOLEHKA BO OJHOC HAa HMUBHOTO BIIMjaHUE BP3 JKMBOTHATA
cpenuHa:

J OCHOBHM IIOJATOLY 3a KUBOTHATA CpeuHa

J aCIeKTH Ha MEHAIIMEHT IIOCTPOjKaTa 3a 00pabOTKa Ha PYAHUTE OCTATOLHU

J CelIeKTHpame Ha JIoOKalnujaTa 3a 00paboTKa Ha PyAHU OCTAaTOLM U OTHAJEH
KaMEH, CO jaCHO 00pa3JIoKEHUE 32 BAKBUOT U300p

. KOHIENTYAJHO [W3ajHUpalke Ha MEHAIMEHT IIOCTpojKaTa 3a pygHU

OCTaTOIM M OTIHag€H KaMCH

IIpouenkaTa 3a €KOJONIIKOTO BIMjaHWE Ha PYJHUKOT Cce OfIHECyBa Ha
00JEeKTMBHOTO BJIMjaHME Ha MOCTpOjKaTa 3a 00pabOTKa Ha PYAHUTE OCTATOLH
n/Uay mocTpojkaTa 3a oOpadOTKa Ha OTHAJHUOT KaMEH BpP3 >KMBOTHATAa CPE/MHA,
BKJIY4YyBajKH I'U:

. (pusmukuTe BIMjaHMja

. OMHCOT Ha XXKMBOTHATA CpPefInHA

. KJIMMAaTa ¥ MOKHUTE €(DEeKTH 32 KIMMATCKN TPOMEHNI

. KBAJIUTETOT HA BO3AYXOT

. OydJaBaTa

. XUPOJIOTHjaTa

. KBaJIUTETOT HA BOjIaTa

J OMOJIOLIKWTE BJIMjaHKja
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L BOOCHUOT CBET

. BereranujaTa

. ApXEOJIOUIKUTE JIOKAIUTETH

. COIMO - EKOHOMCKUTE BJIMjaHUja

. BIIMjaHMETO Ha caMaTa yrnotrpeda Ha 3eMjUIITETO
IIpounenka Ha pu3HKOT

TexHukUTE KOM IITO CE€ NpPUMEHyBaaT ce€ OJHecyBaaT Ha CHpevYyBamke Ha
CIIyyajHUTE€ AaKTUBHOCTH KOHM IITO OOMYHO ce Oa3upaaT Ha YIpaByBame Ha
pu3ukoT. IToHaTamy, npeky ucnpaBkaTa HanpaseHa Bo [lupektuBaTta Seveso I,
WHULIAjaTHBATa BO BPCKa CO YIPAaBYBAKETO HA PYAHUOT OTIAJ] BO EKCTPAKTUBHATA
WHAYCTpHja, MOXKE BO OJIMCKA WIHMHA Jla Ce HAMpaBU MPOLEHKA 32 PU3UKOT KOj
ITO O Cce JaBWJI KaKO Pe3yJTaT Off JIETATHUTE NOTPeON Ha HEKOU WJIU IaK Ha CUTE
MEHAIIMEHT MOCTPOjKH 3a PYyJHU OCTATOLHU U OTMAJI€H KaMEH.

LlenoxkynHHOT IJ1aH 3a yIpaByBawke CO PU3MKOT BO cebe Tpeba fa I BKIydyBa
UCNNATYBawbaTa 32 WHAUBUAYAIHUTE PU3MLIM HA ONEpalUTe KOU IITO CE TECHO
NOBp3aHM CO KAPAKTEPUCTHUKWUTE HA PYJHUTE OCTATOLUM M OTHAJHUOT KaMEH,
(pu3muKkUTE U XEMHUCKHUTE CBOJCTBA, KAKO U JPYTUATE KIIYYHU CBOJCTBA KAKO IITO €
npupojaTa Ha pyjaTa U cUTe APYTU HEj3MHM crnopefHu Kapakrepuctuku. [loToa
MOXe J1a ce M3BpIIU CENeKTHpamke Ha Haj3HAUYajHUTE METOJOJIOTUU KOU IITO Ce
HajepeKTUBHA BO OIHOC HAa TPOUIOLUUTE 3a [Ja Ce peayuupa pU3UKOT Of
Ipen3BUKYBakhe Ha IITETH A0 Hekoe NpudaTiuBO HHUBO, BO HEKOU OJpEfeHU
cnyyan. Kako mro e Beke HaBefieHO BO [enotT 4.2.3.1, moCTpOjKUTE 3a yIIpaByBamwe
CO PyJHHUTE OCTAaTOLM WU MOCTPOJKUTE 3a YIpPaByBalke CO OTMAJHUOT KaMEH BO
HEKOM cllydyau ce KalcuuiuupaaT, HaIpUMeEp, Cope]] MOCIEeULUTE Off MOKHOTO
OTKaXKyBamw€ Ha KOHCTPYKIMjaTa Ha OpaHarTa.

LlemoKynmHHUOT mpolec 3a MPOLEHYBAakhEe HAa PUBUIUTE BO ce0e HE IO BKIIy4yBa CaAMO
IPOLECOT CO KOJ c€ BpIIM UACHTU(UKYBAHKE HA M3BOPOT HAa PU3ULUTE, TYKYy U
IPOLEHKAaTa 3a MOXHOTO OTKaXyBawke Ha onepatuBHuTe QyHkuun. Of
IIPETXOMIHATA peslalrja MOXe Jja ce 3aKJIy4H JieKa IPOLECHYBAkhETO Ha PUBHUILUTE ja
JlaBa OCHOBATa 3a pa3BHBalkE HA MEHAIMEHT CTpaTETHjaTa co Koja c€ KOHTPOJIHMpa
OMIO KO] pHU3MK, KAaKO M CHUTE IIOCIEAOBAaTEJIHU IUIAHOBA W TIPOLEAYPH 3a
COOJIBETHO JI€jCTBYBalk€ BO OBHE CUTyanuu (BKIyUyBajKH ja KOMYyHHUKAIHjaTa,
CIIy4YajHUTE J€JCTBU]a, YOJAKyBAKETO HA MOCIEAUIUTE U AKTUBHOCTUTE MPUA UTHH
ClTyJan).

[Ipornecor 3a mporeHyBame (1 yIpaByBame) Ha pu3ulATe Tpeba f1a ce M3BPIIN HU3
cekoja a3za Off XMBOTHHOT ILMKIYC Ha MEHAIIMEHT IIOCTpOjKaTa 3a pYyAHU
ocTaTouM/ MEHAIMEHT IOCTpojKaTa 3a OTHajieH KameH. Bo cekoj ciyuyaj,
MHTEH3UTETOT HA NMPOIEHKAa Bapupa 3a pa3nuyHuTe (pa3u, 3aBUCHO Of LeJUTEe Ha
peBu3HMja, KOMIJIEKCHOCTa Ha Haj3HAyaHUTE Ipalllakba ¥ TOJeMHMHaTa Ha
[OCTaITHUTE NH(POPMALIIH.
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FeHepanHaTa IMPOUCHKA Ha pU3NOUTC CC COCTOU OJ] CJICAHUTEC Cl)a3I/II
Bo oBaa (ba3a ce I[e(bI/IHI/IpaaT CUTC COCTAaBHU ACJIOBH Ha NPOLCCOT HAa MPOLCHKA Ha
pu3nguTe.

Tum 3a npoueHyBame Ha PU3HIH

IToTpe6HO € 1a ce coTaBu TUM Off KICKYCHH NMPO(ECHOHAIIM KOU IITO OU CIPOBETIE
MYJITUAACHUIUIMHAPHO MPOLIEHYBakhe Ha PU3LUATE NOTPEOHO 32 IETEPMUHUPAE HA
MOJIEIUTE 32 MOTEHUUWjaJJHO OTKaXyBalke Ha NPOLECOT, MOXKHOCTUTE U
HNOCNENIATE Off OMJIO KO€ OTKaXXyBame Ha (PYHKIMOHHPAHETO HAa IPOLECOT.
TuMOT OOMYHO COApPXM [AHW33aJHEP HaA IIOCTPOJKM 3a YIOPaBYBAKE CO PYyAHU
OCTaTOLWM/TIOCTPOJKH 3a YIPaBYyBalke CO OTHAIEH KAMEH, MXKEHEP 3a U3BEyBambe
Ha KOHCTPYKIMOHHUTE ONEPALMH, MEHAIIEPHU, EKOJIOIIKN M MEHAIMEHT IIEPCOHAI, U,
aJIcKBaTEH CHELHUJAJINCT BO OHME CIy4yaW Kaje IITO MMa MoTpeda of JeTajHa
POLEHKA. 3a MPOLEHyBawke HA NMOCAEAUIUTE Tpeda fa ce (popMupa TUM Kajie IITO
Ke Ouje BKJIYYEH EKOJOUIKHM MEPCOHAN M COOJBETHU CIEUMJANTNCTH, U IPH TOA
Tpeba fia ce HaBeJie /leKa BO HEKOHU cIyda BO OBOJ THM Ce BKJIydyBaaT U €KCIIEPTH
3a OllCHYBaWk€ Ha 3[paBCTBEHATa COCTOjJ0a WM WHXXEHEPH 3a INPOLECHYBame Ha
Tpowmonute. Tpeba ga ce NOTEHIHpa AeKa BKIYYyBAKETO HA OBO] THM, KOj BPIIA
IPOLEHYBakhe HA PU3HUINTE, IPETCTaByBa KPUTUYEH OTHOCHO KIIY4YEH (PakTOp Kaj
POLEHYBalkhe HAa CaMOTO (PYHKIMOHMPAKE HA MEHAIMEHT MOCTPOjKaTa 3a pyJHU
OCTaTol/ MEHAIMEHT IMOCTPOjKaTa 3a OTMAJeH KaMEH, a BaKBaTa OJIyKa ce
JIOHECYBA CO IIJ1 J]a C€ THKOPIIOPHPA HUBHOTO 3HAEHE U UCKYCTBO.

Kpurepuymn Ha n HK

Bo oBaa ¢asza o mporecoT Ha reHepaiHa MpOLEHKa Ha pU3uLuUTe, Tpeba fa ce
pa3BujaT COOJIBETHU KPUTEPUYMH CIIOpEl KoM Ke ce KOOpAMHUpa IMpOIECcOT 3a
IpOlleHyBalkhe Ha pe3yiTaTuTe U Ke ce JedHuHHpaaT COOBETHUM HHMBOA Ha
npudatius unum  Henpudariaus pusuk. Ilpm  BakBOTO fAeduHHMpame Ha
KUTEPUYMUTE 3a MPOILCHYBake HA PU3ULMATE Tpeda a ce 3eMe BO OO3UP MOJEIIOT
Ha OffHECyBame€ KO] € IpeTCTaBeH NpeKy NPHHLIUIUTE: BUCOK CTENEH Ha
BEpPOJaTHOCT 3a MaHudecTalyja Ha MOTEHIMjaJJHA PU3MIM - BUCOK CTENEH Ha
CllydaeH pPHM3UK 3a OTKa)KyBalbe Ha (PYHKIMOHUPAKETO Ha HMHCTanalujaTa, HO
UCTOTaKa Tpeda fla ce UCIUTA W OHOj MOJEJ KOj NPEABHAAYBA HUCKUOT CTEIEH Ha
BEpPOJaTHOCT 3a MaHudecTalyja Ha MOTEHIMjaJHA PU3MIM - BUCOK CTENEH Ha
CIIy4aeH pU3UK 32 OTKAXyBawme Ha (PYHKIMOHUPAKETO HA MHCTananujaTta. Tpeba
la ce 3emMaT BO O03Up KpPUTEPUYMUTE KOU IITO CE OJHECyBaaT Ha 4YOBEKOBaTa
6e30eJHOCT M 3allTUTAaTa Ha YOBEKOBOTO 3JIpaBje, KakO U KPUTEPUYMUTE KOU IITO
ce OflHecyBaaT Ha €KOJIOUIKOTO BIIMjaHUWE Ha MHCTajalyjaTa U MOCIEULUTE Bp3
OW3HMCOT (KaKO IITO Ce HAapUMeEp, penyTanyjaTa, IMOTHATa OIITETA).

MeTtopoaoruja
[IponeHyBameTO Ha PHU3MKOT MOXe Ja Oujjle KBalIWTAaTHBEH (CyOjeKTHBHUTE

NPOLEHKN Ha BEpOjaTHOCTA, TOCIECAUINTE W UEJOKYNMHUOT PHU3UK) WIM TaK
KBAaHTUTATHBHU (GpOjHUTE BPETHOCTH 3a BEpOjaTHOCTA W BPENHOCTH 32
TPOIIONUTE MPEAN3BUKAHN Off MOCTIeunuTe). 3a ja MOKe Jla Ce U3BPIIN NPOIeHKA
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Ha TOTEHIWjaTHUTE JIOKAIMK Kajie mTO Tpeba fAa ce KOHCTpyupaaT MEHAIIMEHT
NOCTPOjKM 3a 00OpabOTKa Ha PYAHM OCTaTOLM/ MEHAIMEHT TMOCTPOJKH 3a
06paboTKa Ha OTHAIHUOT KaMeH ce ynoTpeOyBa MpocTa KBaJIUTATHBHA MPOIEHKA
KOja € COOfBETHa 3a CIpPOBe[yBam€ Ha jfleTajHa KBAaHTUTATHBHA MPOIEHKA Koja
IITO € MOCOO/IBETHA 3a MpeqJioKeHaTa riaBHa MopuduUKalyja 3a MOCTOeYKaTa
¢abpuka.

MeTtonute KO OOMYHO ce MPUMEHYBaaT MPHU MPOIEHYBAaKHETO HA PU3MKOT BO cebe
BKJTyUyBaar:

IIPOLECHNU/ CUCTEMCKH JIUCTHU 3a IIPOBEPKA

MOJIEJN 32 IU3aJHUPAKkE HA CUCTEMUTE

IIpEeTJIE HA KPUTUKUATE

pEeNaTUBHO PaHTUPaAHE

MIPENMMUHAPHYA aHAJIN3M 32 JETEPMUHUPAkhE HA ONMTACHOCTUTE

aHaJIM34 3a IpalambeTo “IITO aKo”

CTY[UH 32 ONacHOCTUTe U (pyHKumoHamHocTa (HAZOP)

MOJIEJI KOM CE€ OfIHECYBaaT Ha Jie(puHUpame Ha OMACHOCTHUTE, aHAIM3M HA
edexkTuTe (M KPUTHIHOCTA)

aHaJIM3U 3a CUMYJalldja Ha BepojaTHOCTa

aHaJIU3Mpambe Ha TPELIKUTE KOM IITO HajuecTo ce IIOBTOPYyBaaT
AHAIM3UPAKE HA CUTYALMUTE KOM LITO HAJYECTO CE MMOBTOPYBaaT
aHAIU3UTE HA INPUYMHUTE - IOCIECJULNATE W AHAIM3UTE HAa YOBEKOBaTa
rpeiika

H!!TQH!II/Iia,!HH NPUYMHUTE/IN HA IMNTETa W HAYMHA HA OTKAXYBAIHLE€ Ha

TUBHUT HKIIUN HA THCT ujar

MOKPUBAKE HAa OpaHaTa MpeKy:

. CIIM3rambe Ha 3€MJUIITETO BO PE3€PBOAPUTE TaKa IITO Ce TeHepupa
OpaH KOj ja nmpekpuBa OpaHaTa

. OpaHOBHM KOM ILITO ja HAJMAHYBAaT BUCMHATA Ha OpaHaTa

. KalanmuTeTOT Ha HCHOYIITaWke WIM CKIAJupake Ha TEYHOCTA €

HaJIMMHAT KOTa: OTKaXXyBa CHUCTEMOT 3a OJjIeBame KOHCTPYUpaH
OKOJIy TOCTpojKaTa Taka IITO BofaTa HaBJeryBa BO pe3epBOapoT,
WM TIaK KOTa OTKaXXyBa CHCTEMOT 3a MaKCHMAJTHO JUBEpPrupame Ha
MOTOKOT ¥ BOflaTa MOBTOPHO HABJIETYBa BO PE3€PBOAPOT

. e3epo Koe My JI03BOJIlyBa Ha MPOTOKOT Jla T'O JOCTUTHE BPBOT Ha
Opanara
. UCIyIITakheé Ha TEYHOCTa O] OJJIMBHHOT i€l Ha €3epoTo 3a
3auyByBam€ Ha BUCMHATA HA OpaHaTa
. npu OJOKHApame Ha UCIYCHUTE CTPYKTYpPH
. BO OHHME cJy4yau Kaje IITO KaNaUTEeTOT Ha WCIHYCTUTE IO
HaJMUHYBaaT KamauTeTOT 3a HUBHO CKJIaJIupame
. BO OHHE CITy4yad Kajie IITO He ce Op>KyBa BOIEHUOT OajlaHC
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X4 HAJOIOBPU NOCTAIIHM TEXHUKHN 3A YIIPABYBAIBE HA
PYOJHUTE OCTATOIIM U OTITAJHNUOT KAMEH BO PYIHUTE
TEXHUKH

X.4.1 Bosen

3a pa ce pa3Oepe 0BOj JlogaToK M HEroBaTa COAP>KWHA, BHUIMAHUETO HA YATAYUTE
ce HacoyyBa BO IPEArOBOPOT Ha 0BOj JOmaTOK, MOTOYHO BO NETTUOT e Ha
IPEAroBOPOT Kajie ce IOCTaByBa INIABHOTO Hpamame: “Kako pga ce pasbepe n
ynotpeOu oBoj [Hopmatok”. TexHukure u nepgoOpMaHC HUBOAaTa KOU Ce
IIpeTcTaBeHu BO oBa JlogaToK ce MpolLieHyBaaT HU3 MPOLech KOU IITO MOXE fia ce
NOBTOpYBaaT ¥ KOU 'K BKJIy4yBaaT CIE€JHUTE YEKOPU:

J UIeHTU(PUKYBalk€ Ha KJIYYHUTE €JIEMEHTH M PU3UKOT/ Oe30eqHOCHUTE
npailama 3a CEKTOPOT

J UCIUTYBake HA TEXHUKUTE KOW CE€ Haj3HA4YajHU 3a O00jaCHyBamke Ha OBHE
KJIYYHHM ITpaliama

J uieHTU(UKYBake Ha HAjIoOpUTE €KOJIOMKHN nepdgopmaHcu, Bp3 6a3a Ha
flocTanHuTe nofgarony Bo EBporickaTa YHuja u cBETOT

. UCIITYBalkhe HA YCIOBUTE MOJ KOM MOXe Jla ce JOCTHTHAT BaKBUTE

nepOpMaHCH; HANMpHUMEp: TPOIIONUTE, BKPCTEHUTE MENAUYyM e(eKTH,
rllaBHaTa JBIPKEYKA CHJa BKIYyYeHAa BO HMIUIEMEHTHPAamETO Ha OBHE
TEXHUKHU

J ceneknyja Ha HajpoOpute gocranmuu TexHuku (HIT) 3a oBOj cexkTop BO
reHepajaHa CMHUCIA.

Excneprckara nponenka Ha EBpomnckata IPPC Bureau m Texnumukata PaboThHa
I'pyna wrpa 3HauyajHa yjora npu Ae(PUHUPAKLETO HA CEKO] Off NPETXOAHO
HaBEJICHUTE YEKOPH, KaKO W BO U300pOT Ha HAUMH 3a COOABETHO NPETCTABYBAHE
Ha OBHE MH(OPMaLUN.

Bp3 6a3a Ha oBaa nmponeHKa, BO oBa JlolaTOK ce NMPETCTaBEHN TEXHUKHUTE KOU Ce
neuHIpaHN KaKO COOIBETHM 32 OBOJ CEKTOP BO LIEJIMHA, 4 KOU BO MHOTY cilydan
ja peduieKkTUpaaT MOMEHTATHATA COCTOj0a Ha OfIPENIEHU JIOKALUKA Off OBOj CEKTOP.
AKo npu ie(puHUpaKHETO HA TEXHUKUTE CE MPETCTABEHN U NepopMaHC HUBOATA,
BakBHOT pakT Tpeba fa ce caTu Kako HWHAMKATOP J[e€Ka THE HHUBOA ja
IIpETCTaByBaaT KMBOTHATA CpeiHA ¥ Oe30eJHOCHUTE epOPMaHCH KOM MOXE fia
ce O4YeKyBa fla ce IojaBaT KaKo pe3yiTaT of alulMKandjaTta, BO OBOj CEKTOp, Ha
ONWIIIAaHUTE TEXHUKHW, UMAJKM IO BO MNpeABHj OalaHCOT NMOMely TpPOLIOUUTE H
MPEHOCTUTE KOM IITO ce 3HayajHu 3a faeduHupameTo Ha HajnoOpurte gocramHu
TexHuku. Kaj HeKou cinydanm MoKe fa Ouje TEXHUYKH BO3MOXKHO Jla C€ TOCTHTHAT
nofloOpy EMHCHOHW HMBOA WM HMBOA Ha NOTPOLIyBayka, HO KAaKO pe3yaTaT Ha
NpPEABUICHUTE TPOLIONM OBHME TEXHUKM HE C€ CMEeTaaT 3a COO[BETHU Ja
nedunupaat kako HIIT, 3a 0Boj cekTop BO nennHa. BakBuTe HUBOA MOXeE Ja ce
Kaxe JieKka ce aeuHHpaaT KaKo ONpaBJaHM BO NMOCHENU(PUYHHATE CIy4yau, Kaje
LITO IPETCTAaByBaaT CIEUUjaHU JBH>XKEYKY CHJIH.
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HuBoata Ha emucuja m HuUBOATa Ha NOTpOIIyBayKa acOLMpaHM 3a camaTa
ynorpe6a Ha HajgoOpuTe mocranHu TeXHUKHM Tpeba fia ce pasriieyBaaT OJHOCHO
necpuHUpaaT co OUI0 Kom pepepeHTHU TOYHO OINpefiesieHN YCIOBH (HAampumep,
MPOCEYHUTE MEPUOJN ).

Bo onue cnyyaun kajie € MOXKHO, TOIATOLUTE 3a MPEJBUJCHUTE TPOLIOIM CE jlaBaaT
3a€JHO CO ONMUCOT Ha TEXHUKUTE KOM Ce MPETCTaBEHW BO MPETXOAHOTO JlofaToK.
OBue TexHUKM BpHIaT rpy0a uaeHTU(UKaLK]ja Ha TOJIeMIUHATa HA TPOIIOLUTE KOU
Tpeba oBfie 1a ce BKay4daT. Bo cexkoj cnyuaj, nepuHUpamkeTO Ha TOYHUTE TPOLIOIHA
IpU NpUMeHaTa Ha TEXHUKUTE BO HajrojeMa Mepa Ke 3aBHCH Of] clienupuyHaTa
cuUTyalyja BO BpCKa CO, HampuMep, TaKCUTE, TPOLIONUTE, M TEXHUUYKUTE
KapaKTEpUCUTKU Ha MecToTo. Bo 0BOj [lomaTok He € MOXHO BO LEJOCT Ja ce
MpPOLEHAT BaKBUTE (paKTOPH, KOU ce celU(PUYHA 32 CAMOTO MECTO. 3aKIyUyOLUTe
BO BPCKa CO EKOHOMHYHOCTA Ha TEXHUKHUTE, BO CIy4yaj HA OTCYCTBO HA MOTPEOHUTE
noflaTouy 3a Ae(MHUpPAmkE Ha TPOIUIOLMTE, C€ M3BJIEKYBaaT MPEeKy HaOJbyyBame
Ha MMOCTOEYKUTE JTOKAIUH.

Onmmwrrure HIAT TexHukm Kom ce HaBeieHM BO oBa [JlofaToOK, MpeTcTaByBaaT
pedepeHTHa TOYKa CHOpef Koja ce pacyiyBa 3a TEKOBHHTE NepgOpMaHCH Ha
MOCTOEYKaTa MHCTajalnKja Wiu Mak Coopesi Koja ce LeHH IPEAJIOroT 3a Kpenpamwe
Ha HoBa uHcTananuja. Ha oBoj Haunn HJIT TexHuKuTe acucTupat mpu MpouecoT
Ha JeTepMUHUpame Ha coofiBeTHU yciaoBu kou ce “HIT - OGa3zupanu” u ce
OJlHECYBaaT Ha KOHKPEeTHTHaTa nHcTanayyja. Ce mpeaBupyBa JeKa HOBUTE
MHCTAJIALMA MOXE Jja ce Au3ajHUpaaT Ha TaKOB HA4YMH KOj OM fAeUHUpAN HUBHO
(pyHKIMOHMpamE HAa KMCTO WM MaK MOJOOpO HUBO Off OHA HUBO KOE IITO €
npe3eHTupano Bo osue HIT texnuku. HMcroraka ce npepsuayBa feka
(pyHKIMOHMPAKETO HA MOCTOEYKUTE MHCTAJallid MOXKE Ja ce MojoOpu U fa ce
MPUOINKU IO YCIIOBUATE KOU ce fiepuHupanu off crpada Ha ommrure HIT Texaukn
UM TIaK OBA HUBHO (DYHKIMOHUWpPAHE [1a c€ YHAPEAW AYPU U O MOBHCOKO HUBO,
IIpU IITO TOA K€ CE CIPOBEAYBA BO PAMKUTE Ha TEXHWYKATa WIM €KOHOMCKaTa
MPUMEHJIMBOCT HA OBHE TEXHUKH, 32 CEKO] Cy4aj NOCEOHO.

IIpn npumenyBawe Ha HJIT TexHukute, ce jaByBa morpeba Off M3HAOlame Ha
pellleHnja crenuduyHn 3a OfipefieHaTa JIoKanyja KOM IITO Ce OJHEecyBaaT Ha
¢azuTe Ha [U3ajHUpamE, KOHCTpyUpawme, onepatuBHaTta ¢asa, (¢azara Koja
MpeaBHUyBa 3aTBOpamkE Ha JoKanujaTa M pa3aTta Koja MTO OpeABuAyBa Ipuxka 3a
JoKalyjaTa Mo HEj3MHO 3aTBapame, Kako U KOHCTaHTHA KOHTPOJIa ¥ MOHUTOPHUHT
Ha MPOLECOT 3a yIpaByBake CO PYAHHUTE OCTATOUM M OTHAJHUOT KameH. OBue
pemienrja npu npuMmenyBawe Ha HJIT TexHukure ce mokaT Ha pPa3IUIHUTE
TUNIOBU HAa MUHEpAJU, PyJlapCKi TEXHUKHU M JJOCTAIIHU TEXHMKHU 3a 00paboTKa Ha
MUHEpajauTe, KaKo U Pa3IUYHUTE TEOJOUIKH, T€OTEeXHUUYKH, XUAPOTEOJIOIKU U
MOpP(OIOIIKM YCIOBM KOM IITO C€ jaByBaaT IIpU pa3IUYHUTE CIy4yalm BO
pyAapckaTa MHAYCTPHU]jA U Kaj Pa3InyHUTE JOKALNN.

Kora Bo [lomaToKOT He € TOYHO MNpEenU3upaHO feKa HaBECHWUTE CTaHJapau
BCYIIHOCT TMpEeTCTaByBaaT 3aKOHCKO OOBp3yBauKu CTaHAapad, Tpeba pga ce
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o06e306eaaT cOOABETHN NH(MOpMaIK ie(pUHIUPAHN KAaKO MPETopaku Kou Ou BaKele
3a OBOj CEKTOp Ofi MHAycTpujaTa, 3emjute Unenku u jaBHocTa. Tue Tpeba ja ce
ofHecyBaaT Ha: mepgOpMaHCHTE, EMUCHOHM HUBOA, U HUBOA Ha TOTPOIIyBavyKa
KoM IITO Tpeba fja ce JOCTUTHAT MPH KOPUCTEHETO HAa OBUE TEXHUKHU.

3a ga ce fepuHUpa HAUMHOT HA YIPABYBAKETO CO PYAHUTE OCTATOLUY M OTHAHUOT
KaMeH, Tpeba fa ce JoHecaT OMJIYKM KOM IITO Ke OmaaT BO COTJIACHOCT CO
HajnoOpute noctanau TeXHUKHU U Ke ce Oa3upaar Bp3:

J €KOJIOLIKUTE NepopMaHCch
J MOCTOCYKUTE PU3HALA
J €KOHOMHMYHOCTA

ITorouno, pasriieyBamEeTO HA PU3UIUTE NMPETCTaByBa MHOTY crielududeH (akop
U ce OJJHECYBa Ha camara JIoKauyja.

X.4.2 Pa3nnunu rpaHkd HA PyAapcKaTa HHAYCTpHja

HIT ce opnecyBaar Ha:

1. [IPUMEHYBabE Ha OIIITUTE NIPUHLIUAIN
2. IIPUMEHA HA HAYNHOT Ha YIIPABYBaKbE CO UHAYCTPUCKUAOT LIUKITYC

YnpaByBakbeTO Ha MHAYCTPUCKUOT LUKIYC BO ceOe I'M BKJIydyBa CATE IPOLECH U
(pa3u KoM ce BKIIyYEHU BO LIUKIIYCOT HAa MHAYCTPHUCKATa PYyAHA JIOKalyja, X TOA:

1. dazara Ha IU3ajHUpaHE
. OCHOBHUTE €KOJIOIIKN KapaKTEPUCUTKHU
. KapakTepu3upame Ha PyIHUTE OCTATOLM U OTIATHUOT KaMeH
. Crynuu ¥ TJIaHOBM 3a IOCTPOJKHUTE 3a YIpaByBame CO

PYHUTE OCTATOLM KOM 'l BKJIy4yBaaT CIeJHUTE YEKOPHU:
- IIPOILIECOT Ha celleKlyja Ha JoKanujaTa
- IIPOIIEHKA Ha €KOJIOLIKOTO BIIMjaHKe
- IIPOLIEHKA Ha pU3NIUTE
- IUIaHUpame Ha O0€30€HOCHU aKTUBHOCTH IIPY UTHU CIIy4Yau
- IJIaHUPamE Ha IPOLECOT Ha OJlJIaralkhe Ha PyJHUTE OCTaTOLHM
- IJIaHMPAamE Ha IPOLECOT Ha YIIPaBYBake U BOJICHUOT OUJIaHC
- IJJaHMPamE Ha MIPOLECOT Ha 3aTBapame Ha MHCTalalujaTa

. [TocTpojku 3a ympaByBame €O PYAHHTE OCTAaTOLU W
ACOIMPAHU CTPYKTYPHU AU3ajHU

. KOHTPOJIa © MOHUTOPUHT

2. da3a HA KOHCTPYHpPambe

3. OnepaTtuBHa a3za cocTaBeHa of1 eJileMeHTHTe:
. OSM npupaynunu
. NpPOBEPKHU
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4. ¢aza na 3arBopame uM (paza Ha TIpHKa 3a JOKagujata mo
3aTBapamkeTo HA HHCTAIANMJaTa Kaje ce BKIyYeHH eJleMeHTHTe:
. JIOJITOPOYHU LI€JIU BO IpaBel] Ha 3aTBapame Ha MHCTalalnujaTa
. npailamba BO BpCKa €O CHEUU(PUYHMOT HAYUH HA
3aTBapame Ha MHCTalalyjaTa BO OJHOC Ha:
- KYIOBHTE
- 0a3eHuTe, BKIIy4yBajKu:
° 0a3eHu IOTONEHH CO BOMA
° 6a3eHu Ofl KoM IITO ce U3BJEKyBa BOojaTa
° IOCTPOjKH 3a yIIpaByBame CO BOjiaTa

IToroa, Bo HIIT ce BKilyueHn 1 mOCTaNKUTE 3a:

J penyKiyja Ha MOTpollyBayKaTa Ha peareHcH

J 3alITUTA Of] BOJEHA epo3Hja

J 3alITUTA Of] IPOLECOT Ha ONpallyBamke

J CIIpOBENlyBamhe HAa BOJEHUOT OMJIaHC M yNOTpeba Ha pe3yJTaTUTe 3a
pa3BHUBamE Ha IUIaH CIIOpPE] KOj K€ BPIIX YIIPAaBYBaKkETO CO BoAaTa

J MOHHUTOPHHI Ha MOA3EMHUTE BOU KOU IITO C€ HaofaaT OKOJY CUTE

obOmactu Kage mTo CE JJIOOUPpaHU KOJIUYeCTBATa Ha PyJHHU OCTaTOLU 1
OTIIaJ€H KaMCH

[Ipouecor Ha KapakTepu3alyja Ha PYAHHTE OCTATOLM M OTMATHUOT KaMEH BO
KOoMOMHanMja Bo cebe ro BKIy4YyBa OfpElyBalkeTO Ha MOTEHIHUjaJOT HA PYAHHUTE
OCTaTOIM U OTMAJHUOT KaMEH 3a MpOAyLHpame Ha KucelanHa. AKO ce YTBPAU
MOCTOEH-¢ Ha BaKOB MOTEHIIN]jaJl, OMHOCHO MOTEHIUjall 32 Kpeupamwe Ha KHceauHa
OJ] CTpaHa Ha PyAHHUTE OCTATOLM U pyAHUTEe Kapnu, HajroOpure foctanuu TeXHUKA
BO IpefieH IUIaH ro pasriefyBaaT reHepupambeToO Ha KUCeIMHCKATa JpeHaxa, Taka
IITO BO CJyyaj a HE MOKE fja ce CIpeuyd OBaa IojaBa ce BPIIM KOHTpoJa Ha
HEJ3MHOTO BIJIMjaHWE WJIM TaK ce NPUMEHyBaaT ONIUUTE KOU 00e30emyBaat
TpeTHpamke Ha oBaa MojaBa. YecTo ce KOpPUCTH KOMOWHaluja Ha OBHE JIBE
peluieHuja.

CuTe onumy Ha 3alITUTA, KOHTPOJIAa U TPETMaH MOXKE Jla ce MpUMeHaT Kaj Beke
MMOCTOCYKHUTE WHCTANAlMK, U Ka] HOBUTE MHCTanauuu. Bo cekoj ciydaj, HajmoOpuTe
pe3yaTaTi BO BpCKa CO MPOLECOT Ha 3aTBapame Ha MHCTalanujaTa Ke ce Jobujar
kora ¢aOpuKkuTEe K€ ce pa3BHjaT BO OJHOC Ha MOjIOBHATA TOYKA HA 3aTBAPAHETO
Ha MHcTananujaTa (asata Ha HEj3MHO U3ajHUPArhE) W HEJ3UHO (PYHKIMOHUPAFHE
(pmno3odujata 3a neaUOT pabOTEH BEK Ha MHCTAJIANUjaTa).

[IpumennuBocTa Ha ONIMHUTE BO TIJIABHO 3aBHCU Off TEKOBHHUTE YCIOBH Kaj
JoKal@jaTa Ha Koja IITO ce Haof'a MHCTallalujaTa.
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HpI/IMeHJII/IBOCTa Ha OIIUUTE BO TIJIaBHO 3aBHUCH O YCIIOBUTC Ha J'IOKaHI/IjaTa.
cI)aKTOpI/ITe KaKo:

) BOJCHUOT OUJIAHC
) JIOCTAaITHOCTAa Ha MOXKHUOT MOKPUBEH MaTepHjal
o HHBO Ha IOJ3eMHaTa Boja

X.4.4 Emucum Bo Boja

HajnoOpuTe focTanHy TEXHUKU BCYIIHOCT YKaXKyBaaT Ha:

. MOBTOpPHA ynoTpeba Ha MpoliecHaTa Boja

J Melllake€ Ha TMpollecHaTa BOfa CO APYruTe e(IyeHTH KOM ILITO COApXKaT
pacTBOpPEHU METaIN

. KOHCTpyHMpamke Ha CEeJUHEHTAlMOHM O0a3eHu 3a [Ja ce KOJeKTUpaar
epoipaHNTE YECTUIIN

J OTCTpaHyBalkhe Ha CYCICHJUPAHUTE I[BPCTU YECTUIM U PACTBOPEHUTE
METajii TpeJ WCIYCIITAKEeTO Ha WHAYCTUCKUOT WCIYCT BO BOJECHHUOT
PELUNUACHT

J HEeyTpajln3alnyja Ha aJKaJTHUTE MCIYCTH CO CyladypHa KHCEIWHA WA
jarnepopeH AUOKCH

J OTCTPAHYBAHETO HA apCEHOT Of] PYJAPCKUTE MCIYCTH IPEKY JOflaBame Ha

COJIM Ha 2KE€JIC30TO

CJICI[HI/ITG HaBCIICHU TCXHUKHU IPETCTaByBaaT Hajn06p1/1 JOCTAIlHN TCXHMKH 34
TpETUPAKLC HAa KUCCJIMHCKU UCITYCTU

J AKTUBHU TPETMAHH:
. loflaBakbe Ha BapOBHHMK (KajluyM KapOoOHAT), XUApaTH3upaH
BApOBHMK WJIA raceHa Bap
. NoflaBalk€ Ha KayCTHYHA COfja 3a MPOLECUTE Ha KUCEIMHCKA JpEeHaxka
CO BHCOKA COf[p>KMHA Ha MaHTaH
J NaCHUBEH TPETMAH:
. KOHCTPYHPaHE Ha BIIAXKHU MOBPILINHA
. OTBOPEHU HCIYCTH Ka] KaHAJUTe 3a BAapOBHUK/ HEOKCHUIMPAHUTE
UCIyCTH HAa BADOBHUK
. OyHapy 3a pa3JIMYHO HACOUYBaHE€ Ha UCITyCTUTE

Cucremure 3a IacMBeH TpPETMaH Ha MCIYCTUTE MPETCTaByBaaT JOJICOTPAjJHH
peleHrja Kou ce IpUMEHyBaar 110 3aTBapambeTO Ha JIOKanujaTta, HO CaMo BO OHUE
Cllyyad Kajie IITO ce KOPUCTAT KaKO (PUHAIHM YEKOPH KOMOWHHPAHHM CO [PYTH
(IpeBEeHTHBHI ) MEPKHU.
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X.4.5 Emucum na 6yyasa

HajpoOpute pocramHM TEXHMKM KOM c€ OfIHECyBaaT Ha E€MHCUUTE Ha OydaBa
BCYIIIHOCT BKJIy4yBaaT

. KOHTUHyHpaHa ynoTtpeba Ha pabOTHUTE cUCTeMH (TMpUMep, TPAHCIOPTHH
MojacH, CUCTeM Off IIEBKN )

. MOKJIONPEHU OTHOCHO 3aTBOPEHU TPAHCIOPTHU MOjach KOW IITO CE IBUXKAT
BO Oo0OJIacTHTE Kajie ITO OydyaBaTa MpeTCTaByBa JIOKAJICH Mpallame

. npBO Tpeba fa ce KpeWpa HaJBOpEIICH HAKJIOH Off KYIMOT MaTepujal, a

MOTOA Jla ce Kpeupa nat nomMery fiBaTa HaKJIOHHM Ha KYIOBUTE 3a Jla MOXe Jia
ce KOHTpoJIMpa mpoTovyHaTa Op3uHa ((ppekdeHTHOCTa) M pabOTHU KITyIH
BO IITO € MOKHO J0fi7Ta00KaTa BHATEPIIHOCT HA KYIOBUTE.

X.4.6 [du3ajn Ha opanurte

Kako HapiononHyBawke Ha MepKuTe, npu (pasaTa Ha AuW3ajHHpame Ha OpaHa Off
pyaauTe ocraromu, HajgoOpure pocTanmHu TEXHUKU ce OOjacCHETH Taka Ja
BKJIyUyBaaT:

J ynoTpe0a Ha TEXHMKA KOja IITO 3alITUTyBa Off MOIJIaByBalke BO MEPUOJ] Off
CTOTOJIMHU U TPETCTaByBa HAUWH 3a KpeWpame OJHOCHO 3TOoJIeMyBambe Ha
KamamuTeToT Ha YpPreHTHUTE UCIHYCTH 3a OHue OpaHu KoM ce
KapaKTepu3upaaT co NOBUCOK CTENEH Ha 0€30€HOCT

. yrnoTpeba Ha TEXHMKA KOja IITO 3alITUTYyBa Off MOIJIaByBamke BO MEPUOJ Off
5000 - 10000 romwiHM 3a 3roJeMyBalk€ Ha KamaluTeTOT HAa YPreHTHUTE
UCIyCTH 32 OHME OpaHM KOM ce KapaKTepu3HpaaT CO BHCOK CTENEH Ha
PU3UK.

X.4.7 Koncrpynpame Ha OpaHu

Kako HagononHyBame Ha MEpKUTE NpHU (pa3aTa HA KOHCTpyHpame Ha OpaHa oOff
pyaHure ocrarouu, HajmoOpuTe pocTanHM TEXHMKM c€ OO0jacCHeTH Taka [a
BKJTyUyBaar:

. ce M3BJIEKyBa NPUPOJHOTO 3€MjUIITE KOE€ IITO ce Haora mop OpaHaTa of
PYAHM OCTAaTOLM Kaj CUTE IOYBM KaJie IITO MMa BEreranyja U OHUE IMOYBHU
KOM IIITO COAPXKAT XyMyC

. ce n30Mpa KOHCTPYKIMOHEHE MaTepHjall KOj IITO € MO00EH 3a Taa HaMEHa
U KO] ILITO HEMa [a MOTKJIEKHE MOj OWIO KaKBH ONEpaTUBHU WU
KJIMMAaTCKHU YCJIOBU

X.4.8 TI'pmxka 3a npaBMIIHA KOHCTPYKIMja HA OpaHaTa

Kako HajomonHyBame Ha MepkuTe, mpu ¢a3zara Ha KOHCTpyHupame WU
¢ynknnonupame Ha OpaHaTa oj pyaHure ocraromu, HajmoGpure pmocramHm
TEXHUKH ce 00jaCHETH TaKa IITO BKIyJYyBaar:
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NpPOLEHYBakhe HAa PU3MKOT MPHU MPEMHOTY BHUCOK MPUTHCOK BO MOPUTE U

MOHUTOPHHT Ha OBOj MPUTHCOK TPEJ U 32 BpEME Ha CEKOE 3roJieMyBamkhe Ha

BpEHOCTA Ha MPUTHUCOKOT.

ynorpeba Ha KOHBEHLIMOHAJIHA THUIOBU Ha OpaHM, IMOJ CJIEJHUBE YCIOBH,

Kaje:

. MOCTOM MHOTY HU30K CEM3MHYUEH MPUTUCOK

. OCTaTOIIUTE ce KOPUCTAT 32 KOHCTpyHpame Ha OpaHu: Hajmanky 40 -
60% o MaTepujaJioT Kajie YeCTUUTe uMaat roseMuna uzmery 0.075
1 4mm BO IEJOKyMHATa KOJIMYMHA Ha PYJHM OCTaTolu (TOoa HE ce
OJTHECYBa Ha BIBPCHATUTE PYTHHA OCTATOIN)

ynoTpeda Ha METOAOT Ha HAIOJHO TeUYeHHe 3a KOHCTpYUpawe Ha OpaHuTe,

IIOf] CJIEAHUTE YCIIOBHU, KaJie IIITO:

. IpuUcTan A0 AOBOJHO NOTPEOHO KOJMUYECTBO HAa KOHCTPYKIHMOHEH
MaTtepujaj (HapuMep, pyJHA OCTATOL WU OTHA/ICH KaMEH)

ynotpeba Ha IEHTPAaHO JUHUCKUA METOJl 32 KOHCTPHpAammE IMOJ CIEeHUBE

yCIIOBH, OTHOCHO BO YCIIOBH Kajie:

. CEeM3MUYHUOT PU3UK € Mall.

X4.9 ®OyHkuuoHupame Ha OpaHaTa

Kako HagonosHyBawe Ha MEpKuUTe, Npu (a3aTa Ha KOHCTpyHMpame Ha OpaHaTa
cOoCTaBeHa Ofi pyaHuTe octarouu, HajqoOpute gocTamHu TEXHHKH ce OOJacHETH
Taka IITO BKJIy4yBaar:

MOHUTOPHHT CTaOUIIHOCT, KOja € MOAETAITHO 00jJacHETa MOI0IY BO TEKCTOT
BO CJIy4aj HAa MOTELIKOTHH, ce 00e30e/]yBa HAUMH Ha JUBEPTrUpPAHE HA OUII0
KOj MCIIyCT KOj ce BjJeBa BO €3epOTO Taka ILITO TOj Tpeba jga Oupe WITO
NOfaJIeKy Off €3€pOTO

ce o0e30enyBaaT ApPYrdM aJlTEpHATUBHU IOCTPOJKU 3a apTUKYJIHpame Ha
UCIIyCTHUTE, 10 MOXKHOCT C€ BPILHM UCIYIITalkE BO ApYru 0a3eHu

ce 00e30eyBaaT Apyru CEKyHapHU IOCTPOJKU 32 TalOXEHE Ha LBPCTUTE
YECTHIIM W/UJIU MyMIla HAMEHeTa 3a UTHM CIydau Koja ce Hofa BO cocTojba
Ha TOTOBHOCT, M ce ynoTpeOyBa caMO BO CIIy4aj /la HUBOTO Ha CIOOO/HA
BOJa 'O HAaJMUHYBa OHAa HHMBO KOE€ € IMPETXOAHO JETEPMUHUPAHO KAaKO
MUHUMAIJIHO HUBO

MEpEewmE Ha MOAEMHOTO [BIKEHE CO MEPHM MHCTPYMEHTH 3a AI1aOMHCKO
MepemE KO IITO ja YTBPyBaaT cocToj0aTa Ha MOPUTE

00e30eyBame Ha A[IEKBATEH UCITYCT

YyBamlk€ HA MOATOLUTE BO BPCKa CO AM3aJHOT M KOHCTPYKUMjaTa MpHU OUIIO0
KaKBU TEKOBHU HAJJONOJIHYBaka U UMEHU

yyBalke¢ Ha INpPHPAayHUK BO BpcKka co Oe30egHocTa Ha OpaHaTa, BO
KOMOMHAIM]ja CO HE3aBUCHUTE TPOBEPKU

efyuupame U 00e30eyBame Ha aieckBaTHU OOyKHM Ha MIEPCOHAJIOT
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X.4.10 OrcTpanyBame Ha cI000JHATA BOJA O/ €3€POTO)

HajnoOpuTe gocTanHu TEXHMKM KOM ro o0jacHyBaaT OTCTPaHYBaWkETO HAa BOAaTa

OJ] €3epOTO BO ce0Oe BKIIyUyBaar:

° KOPHUCTEHE Ha HAaUMH KOj IPEeIBUyBa UCTEKyBalke Ha BOojlaTa BO 3eMjara,
U ce ynotpeOyBa Kaj NpUpOJHUTE Oa3eHU (JOJTMHUTE) U OHA KOJIMYCCTBO

Ha BOJla KOja ce MpesieBa HaJJBOp Off IOJIUHUTE
° ynoTpeda Ha KyJia 32 TaJ0XKEeHe:

- IIpyu JagHu KIAUMaTCKU YCIOBU TpeGa Ja nMa IIO3UTHUBCH BOJCH

ouianc

. 0a3eHM Off THUIIOT KO Ce IpPUMEHyBa Kaj HUCTAIOTAJIOXKEHUTE

KYIHIITA Ha 3eMja
° ynorpeda Ha 0a3eH 3a TATOXEHE:

. BO TOIUTM KJIMMATCKM YCJIOBU CO HETATUBEH BOJIECH OMJIaHC
. 0a3eHM Off THUIIOT KOj Ce NpUMEHyBa Kaj HUCTAJIOTAJIOXKEHUTE

KYIUIITA HA 3eMja

. BO ClTy4aj fia Tpeda ia ce Op>KU BUCOKO HUBO Ha (PYHKIIMOHATHOCT

X.4.11 OTcTpanyBame Ha CJI000IHATA BOAA O/ PYAHUTE OCTATOIM

N360poT Ha MeTOfa KOja IMITO € HajCOOJBETHA 32 OTCTPAaHYBamkETO Ha BomaTa (Of
KaJUIMBUTE, BIBPCHATUTE WA CYBUTE TAJIO3M OfI PYAHA OCTATOIM) KOj IITO 3aBUCH

BO I'NIaBHO O] IpOLI€HKAaTa Ha CIICIHUBE TpU (paKTOpI/II

° TPOILIOLUATE
° €KOJIOIKUTE NepopMaHCh
° PU3HK O] OTKaXKyBame Ha CUCTEMOT

3a ympaByBame Ha pygHuTe ocratoum, HajmoOpure
BKJIy4YyBaar:

° yIIpaByBamE CO CYBUTE PYIHU OCTATOLH
° yIIpaByBamE€ CO BIBPCHATUTE PYHU OCTATOLM UK
° yIIpaByBame CO KAJUIMBUTE PYJHU OCTATOLHN

NOCTaITHA

TEXHUKU

ITocTojaT moBeke pa3nuuHu (PaKTOPU KOU BiIMjaaT BpP3 M300POT HA COOJBETHUTE

TCXHUKU 3a OAPCACHO MECTO. Hexkoun O] OBHC q)aKTOpI/I ce:

MUHEpPOJIOTHja Ha pyjaTa

BPEIHOCT Ha pyjaTa

pacnpefii0a Ha TOJIeMUHATA HA YECTUIKUTE
JIOCTAIHOCT Ha MpOIiecHaTa BOJa

KJIMMATCKUTE yCIOBU

IIPOCTOP 3a YIpaByBamke Ha PyJHUTE OCTaTOLM.

“‘CACA” PynHuK 3a 0JIOBO M IIMHK
HomaTok X

Anmnukanuja 3a IPPC

65/68



X.4.12 @OyHKIMOHMpPakhe Ha MOCTPOjKATa CO KOja ce MEeHAUupaaT pygHUTe
OCTATOLHY M OTHIATHHOT KAMEH

Kako HapomosiHyBame Ha MEpPKHUTE, 3a ONMepaTHBHATA (pa3a Ha MOCTPOjKaTa 3a
yIpaByBame €O PyJHHTE OCTATOLM M OTHAagHMOT KameH, HajmoOpure nocranHun
TEXHUKH BO ceOe BKIydyBaar:

° MOHHTOPHHT Ha 6a3eHOT/ OpaHaTa Kajie ce CKIagupaaT PyIHUTE OCTATOIN)
BO OJJHOC Ha:
. HUBOTO Ha BojjaTa
. KBAIMTETOT U KBAHUTETOT HA JOTYPHUOT MPOTOUYEH MaTepHjai HU3
OpaHaTa
. NPUTHUCOKOT BP3 OPUTE
. NIBUKEH-ETO HAa BPBOT Ha OpaHaTa M PyJJHUTE OCTATOLHU
. CEeM3MUYHOCT, JIa ce Tperiiefja 1 o0e30en cTabuIHOCTa Ha OpaHaTa
U TIOTTIOPHUTE CIIOEBU
. NVHAMAYHUOT MPUTHUCOK BP3 MOPUTE U BTEUHYBAKETO
. MexaHHM3alujaTa 3a pakyBambe co moyBaTa
. IpOLEYPH 32 MONOXKYBakhe HA PyJHUTE OCTATOLH
. MOHUTOpPUpPAHKE Ha BHATPEIIHOCTA HA KYMOT
. reoMeTpuja Ha Kiyna/ naguHa
. MPUTHUCOK BP3 MOPUTE
J UCTO TakKa Tpeba Jja ce HaBeJlaT CIEHUBE ONlepalUu:
. BO CIIy4aj J1a TOCTOM KOHCTPYMPAHO e€3epo/ OpaHa 3a CKIIaJUpame Ha

pPYAHU ocTaToL| Tpeba fa ce BpIIarT:
- BU3YEJIHU UHCHEKIUU
- TOJUIIHM NpeTIieu
- HE3aBHUCHU MPOBEPKHU
- TIPOLEHKH BO BpcKa co 0Oe30egHOCcTa Ha TOCTOCUKUTE OpaHu
(SEED)
. BO CIIy4aj /la c€ KpeupaHHu KYIOBH O PyAHM OocTaTouu Tpeda fma ce
BpIIAT:
- BU3YEJIHU UHCHEKIUU
- TEOTEXHUYKHU Mperienu
- HE3aBUCHU T'€OTEXHUUYKH MPOBEPKU

X.4.13 HamanyBame Ha mocieauuuTe Npu XaBapuu

HajpoOpute pocTanmHM TEXHUKUM KOM CE€ OJHEecyBaaT Ha HaMalyBameTO Ha
MOCIENINATE MPU CIyYyBamkhe Ha XaBapuja, BO ceOe BKIydyBaar:

) TJIaHWparhe Ha aKTUBHOCTUTE NPU UTHU CITydan

o COOJIBETHO TMPOILIEHYBalk€ Ha MOCIEOBATeIHUTE CHUTyallul Kou Ou
pe3yiiTupane Kako NOCIeInlla Off BAKBUTE UTHU CUTYalluy IPU XaBapuja

o MOHUTOPUHT Ha IIEBKOBOJUTE
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X.4.14 Penvoupame HAa  aHTPONOreHOTO  BJMjaHME  HMHUIMPAHO O
YOBEKOBATA AKTHBHOCT

HajpoOpute mocranHu TEXHUKM KOM ce OfHECyBaaT Ha OBaa I0jaBa BO ceOe I'm
BKJIy4yBaaT CJIEIHUTE MEPKU:

J BO Clly4aj fla € Toa MOXHO, Tpeba Jla ce CIpeuyd W/Wiau fa ce peayuupa
TFEHEPHUPAKETO HA PYJJHU OCTATOLM/ OTIAJEH KAMEH

. MONOJTHYBaKk-€ Ha jaMaTa KaJie ce CKJaJupaaT pyJHUTE OCTATOILM CE OBUBA
MIOJI CIIEIHUTE YCIOBH:
. Kajie IITO MMa MoTpeda Off MOMOJIHYBAakE HA jaMHUTE, OTHOCHO BO

OHHME cCllyyauW Kajie IITO oOBaa IOCTalkKa € Jed Off MpOLEecoT
HCKOITyBam€ Ha pyaaTa

. Kajie IITO MMa AONOJHUTETHUTE TPOLIONM 3a OBA MOIMOJIHYBAakhEe HA
jaMuTe, Taka IITO BO HajMaja paka THE Ce KOMIIEH3MpaaT MPEKY
U3BJECKYBAakhEe Ha IOrOJEeMO KOJMYECTBO HAa HOBTOPHO OOWEHH
PYAHHM OCTaTOLH

. IIpY OHUE PYJAAPCKU NPHUIECH Kajie IITO UCKONMYBAHETO CE BPIIXA BO
OTBOPEHM jaMH M Kaje IITO MOXKe JEeCHO [a ce W3BpILII
00e3BOJIHYBakbe HA pYyAHUTE oOcTaTomy (T.e. CO TIOCTANKH Ha
UCTapyBame WM IpeHaxa, (puiTpanyja) Taka IITO 3apagd BaKBUTE
NpUYMHA MOXKeE Ja ce m30erHe W ynorpedaTa Ha MOCTPOJKHUTE 3a
yIIpaByBalkhe€ CO pYAHUTE OCTAaTOLUM OJHOCHO Jla C€ W3BpIIN
pefylMpame Ha OBHME PYIHUM OCTAaTOLU O MOMalla TOJeMHMHa Ha
YECTULUTE

. Kora ce ynorpeOyBaaT OJMCKUTE BEKe MCKOMAaHW OTBOPEHU jaMu 3a
HOTIOJIHYBakkE€ CO PYyAHHU OCTAaTOLH

J jaMHTe ce MOMOJHYBaaT co PyJHH OCTAaTOLM KOM ce BO (popMa Ha Kala, ako
ce BeKe pealu3MpaHd YCIOBUTE 3a MpUMEHA Ha MaTepujaloT 3a
MIONIOJTHYBaK-€ HA JAMUTE U aKO:

. OCTOM NOTpeba Off KOMIIETEHTEH HAUMH 3a IONOJIHYBakhE HAa jaAMUTE

. PYAHUTE OCTaTOLM ce (PUHO MCUTHETH TaKa IITO € MOTPEeOHO Majo
KOJIMYECTBO HAa MaTepHjal 3a XUAPAYIMUKO IONOJIHYBAKE Ha jaMUTE.
Bo 0B0j cny4aj, ako ce U3BpILK CKJIafupamke Ha rojieMa KOIUYnHa Ha
(puHO MCUTHET MaTepHjaa BO €3epOTO TOraul Toj Ke ce 00e3BOfIHyBa
MHOTY CIOPO.

. IOCTOjaT clay4yad Kajie BojaTa € IOXEJIHO f1a ce 4yBa HajJiBOp Off
PYIHUKOT WJIM MaK BO OHME Ciyyau Kaje LITO € CKamo Jla ce BpUIK
nyMIame Ha BojaTa Koja ce Lefin Off pyfHuTe ocraTtouu (T.e. 1a ce
BpIIM NyMIIake Ha BOfjlaTa MIpeKy rojieMa fajeynHa)

L HCIIOJIHYBAKLC Ha jaMaTa CO OTHagC€H KaMEH, KO€ ITO C€ BpHIN IOJ
CJICTHUTE yCIIOBU:
. MOXKE 1a C€ BpIIX BO MOA3EMCHUOT PYHTHUK
. BO €JICH NJIN MmoBeKe MCKOIaHu OTBOPCHU jaMI/I KOH IITO CC JIOUUpaHnu

Ha ONMCKO MeryceOHO pacrojaHWe (Toa MOHEKOrall ce HapeKyBa
“TpaHcep ucKonyBame”)
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X.4.15

. Kaj pyAapcKUTe ONepanyy Mpu UCKOMMUTE BO OTBOPEHUTE jaMU KOHU ce
O/IBMBAaaT HAa TAaKOB HAYMH IITO OBO3MOXKYBa IIONOJHYBaWm€ Ha
jaMara co OTmajieH KaMeH Oe3 Jla ce CIiep4yy Ha caMmaTa olepanyja Ha
HCKOITyBame

UCIUTYBalkbe HAa MOXKHUTE HAaUYMHU Ha ynorpeba Ha PyJHUTE OCTATOLM M

OTIAJHUOT KaMEH

33TBOpaH)e N I'puka mo 3aTBapameTo Ha nochojKaTa

Kako HagomonHyBame Ha MepKHTe, 3a ¢ha3aTa Ha 3aTBapame M TpHKaTa IO
3aTBapameTo Ha MOCTPOJKATa 3a yNpaByBame CO PYAHHTE OCTATOUH W OTHAXHUOT
kamen, HajnoGpure focraniu TeXHUKH BO ce0e BKITy4yBaar:

pa3Boj Ha IUVIAHOBU 3a 3aTBapame U IPUKA M0 3aTBapamkeTO Ha MOCTPOjKaTa
npu ¢aszaTta Ha IUTaHUpame, Kaje LITO ce BKIYYEeHH M HPOLEHKHUTE 3a
TPOILIOIMTE, KAaKO ¥ HUBHO IIOCJTEIOBATEIHO TEKOBHO W3MEHyBame WU
HajononHyBame. Bo cekoj ciywaj, Oapamara 3a pexaOuiauTanyja Ha
MEHAIIMEHT MOCTpOojKaTa ce pa3BUBaaT U Ae(UHMpaAAT NPEKy LEeTOKYITHHOT
BPEMEHCKH Nepuof] Ha (pYHKIMOHUPAWkE Ha NMOCTPOjKaTa U THE MOXKE MPBU
0 feTand fAa ce Npenm3upaaT BO KpajHaTa pa3a Ha 3aTBOpame Ha
IOCTpOjKaTa 3a YIpaByBamke CO PYTHUTE OCTATOLH.

IpUMeHYBamke Ha (pakTOpOT Ha Oe30€eIHOCT KOj 32 OpaHHUTE U KYIOBHUTE Off
PYIHE OCTaTOLH IO MOCTAlKaTa Ha 3aTBapame Ha JIoKalyjaTa MMa HajMala
OpojHa BpegHOCT of 1.3, MaKO IOCTOMU MOJEJIEHO TJIEUUITE BO OJHOC Ha
HAauMHUTE HA 3aTBapame Ha JOKalyjaTa KOM IpeABUAyBaaT HUBHO
IPENBAKE CO BOJIA.

IIpu ¢pa3aTa Ha 3aTBapame Ha NOCTpPOjKaTa U (ha3ara 110 3aTBAPAKETO HA €3€POTO
3a TalloXewe Ha pygHuTe ocratouu, HajmoOpure pocranHM TEXHUKU IO
nedrHUpaaT AEJIO0T IITO CE OJHECYBa Ha HAUYMHOT HA KOHCTpyHUpame Ha OpaHuTe
KOj Tpeba fa 06e30eu HUBHA CTaOMIIHOCT 3a MOAO0JIT BPEMEHCKH NEPUOJ] BO CIIyYaj
7la 3a 3aTBapame Ha JIOKalujaTa ce U30Mpa HauYuH KOj IpeABUyBa IOTONYBAalkE HA
JoKanujaTa co Boja.
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