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YBOJIHE HAJIOMEHE

FeoJlorHja je jeAHa OA HajMJIabux HayKa. OHa H3y4aBa caciaB,

rpaby H nojaBe Koje HaCTajy HnH cy Ce jaBJbane Ha 3eMJbH V TOKy ,!{ylHX

reoJIoEuKHX no5a. feonornja HHje H3JloBaHa HayKa H EBCB pa3BOj je

TeCHO noBe3aH C pa3BHTKOM aCTpOHOMHje , (jH3HKe , XeMHJe n Snojiornje.

3eMJba je H3no)KeHa nejloBarby yHyTpamlbHx H CHOJbHHX cHJIa.

[7pBe npon3na3e H3 Ibene yHyrapn.e, eHUOrene eneprHje , a .gpyre cy

nocnexHua MecTa Koje 3eMJba 3ay3HMa y BacHOHH . 35or CBera iuia

oHa uo)KHBJbaBa HenpeKHIwy esonyuujy.
BenHKH 3Haeaj KojH reonorHja uoSHja y caepeMenOM )Kuso'ry

objaun aBa ce H THMe UITO Cy MHHepaJIH, McTanH H rOpHBO OCHOBHC

HHUycrpnjcKe CHPOBHHe, a reono3H HCnHTyjy H npoHana3e nexcHIuTa
THX MaTepHja.

Mouepxa reonorHja Hana3H [UHPOKY np}MeHy y rpaheBHHCKOJ
HHJ]yCTpHjH , BeMMHKOM noupyvjy McTanyprHje, npepane Ha4ire H yrn,a,

y pyaapcKOj TeXHHUH , HCTpa )KHBanHMa II093eMllHX CHpOBHHa HTR.

35or cBera Tora H3yvaBalbe reoJlornje no InxonaMa H Ha 4)aKYJITe-I Pima

uoSHja H3y3eTaH 3Ha4aj , HapoMHTO ca cTaHOBHIHTa pa3Boja npHBpeue.



3EMJLA H BACHOHA

C1'll40HU cli ulell ca,mii,aIlaly Cyuiic. tc-

neT nnaHeTa, Tpuaecei jeaau CareJIHT ImaHe-

ra. XUJbale IIJIaHei OHJTa (ac I poll;7a). KO\IC Ic

H McTeopuTH.

C yl14aIIH Clici eM, IIa K, rlpe,iiciaBJba ;1C0

OI POMHC Mar::IHHHC cllHpa.lIIol OSJIHKa HJIH

la. laKCGJe, KOjy o5pa3yjy XHJbaue MHJmHjapAH

3Be3Aa, a Koja Ce 3OBC M.le,mu ILrul.
( IVIIi(e- IIUIIOHCKO He5CCKO TCJIO Kole le

1,250.000 Hyra Belie oa 3cMJbe. npeaCraIt:a,a

C2IMO je;IHy' 3BCillyCp0,4IbCBC.IH4HHC H3MC1)1

C10 bllimijap;nl 1Be3aa. KQIHKO CC pa4\Ha

,la ltx 11Ma y M_le'IIIoM Hy.ry. ClyH4eBa cuep-

Inja 3pa4eii a I1pOH3na31i OA 4ly3uje aTOMa

BoaoIIHKa y yC:nljyM, y3 o,troitapaijyhe CTBa-

paH,e eHepl Hie.
3eMJba, 'ra xnlllujaTypna nnaHera 113ry5-

JbeHa y HeHpel ncAlloM dopy BacHOHC. no.-
ce;lyje Hapo4nre ocoSHHe: y ibeooj aTyIO-
c(;epu ila-3a3e CC Boaa H KHCeoHHK. To je
4HHH IIOCeSHO 001Oi1HOM 3a pa3Boj )KUB(Tla.
IbeH 05n1K Httje IlpaBUnHa .100ia, y ciiapi
IbeH IIonyllpe'IIIHK Hpcoa Hony KpahH je to

21 Knt 0,1 nonyllpe4HHKa eKBUIOpa; iaj

IbeH IIoCe5aH 05JI1K Ha3Hati le leoug0.11.

K'PETAJbE 3EMJbE

OapacaBana upHBna'IHOM CHJ1OM Ha op5ri-

TH oxo C'y3Ula- 3emm,a Ce oKpehe o10 CHOJC

oce Ca IICIOKa npeMa 3allaay TaKO as Ce

jeaaH iiyun oSpi ocTBapH 3a oxo 24 iaca.
3a TO BpeMe je,(aHHyT cc cMeHe 1 H H Hoh.
I'lcroipCMCHo, 3eMJba Kpy)KH H oxo Cytma
H OIIHCYJC y npOCTOpy OpSHry 05)1HKa Calm-
CC, y 411jOJ CC je, IHOJ )KH)KH Haaa3H CyHne.
CpeAIba ypa:beHoCr 3cMJbe oA CytuHa H3HO-
CH OKO 150 MnnHOHa KHJIoMerapa.

Y IOKy cuaKHx 265 jaHa, 5 4acOBa H 48
MUHYTa 3eMJba H3BptM jetjall OSHJia3aK
peuonyun.jy OKO Cytlua HpOCC4HOM Spul-
nOM oa 29,8 KM/ceu.

Panaii y Bacuorlu y KOjoj cc 3elIJba Kpehe

OKO CyHlla 30Be cc eK. tuuu l4Ka P0/10H. .1

npojeKllHja HyTaibe 3erjbe cn:auuulu,:^.

Oca OKO Koje cc 3eMJba ofiphe Hal 111 I a jc

npeMa CKJInnI H9K0j paRHH 3a 67' 33 ; lap

Hai H6 HMa'3a nocicjlliUy cMCH, 1JBaH,C I0;111-

IUIbHX uo5a. Ta4Ke y KojHMa Ce CCKy eKBa lop

It eKJrnllruKa 3oBy cc paBHOAHCBHHKe Ta4Ke

Hmu eKBHHO1lHJCKe Ta4Ke; JeAHa je nponeT-

iba a Apyra jecerba paBHOAHCBH4Ka Ta4Ka.

npeMa I OMC' na inn je Ha ceBepnoj nOmylorn3t

icM:be Hponehe IIJHI jeceli y TpeHyTKy Kaaa

ce 3cm,i.a HaJla'1H y Iboj. Hajy;iaibelnt_jc hike
CKntnTHKe OJl CKHaTOpa IlaJlate cc Ha 22027'
CeBCpIle, OauocHO jyx(He tnHpHHe n 30BV CC
JICTiba H IIII<1CKa TagKa HJIH CO;ICIIII lope.

MECEU

MCCCU je 3Chubnll ca teallrl H Haaa3H cc Ha

npoce,niOJ yaa.beHOCTN oil 384.400 KM. lbe-

rOBa I yCrUlitt H3HOCII 3,3 (lyCrHHa Bo;te r)

a CpeAlba Sp31411a KpeTali,a OKO 3C1l;be

I KM:CCK. BpeMe to Koje cc MCCCII oSpire

Je;laHllyi ow CBoje OCC Ta411o je TOJIHKO

Kao H BpeMe Koje je Mcceny norpeSHO as

t)SHI)C jejiaHllyT oKO 3CM;bc. it to je 27 AaHa

it 7 'iacolia.

OnmTa je HpeTHOCraBKa Aa cc Meceil

O,TBOjno o,l 3CMn,e Ka1a je 3eMJba firma join

ycujalla TC'Hla MBCa U TO Kaaa Cc Ira 3eMn,H

oSpa30Ba Ia orpoMHa nmHMa noa y I lruajeM

IIpUBJIHOHC cline CyHUa.

HOPEKJIO 3EMJbE
HHrarbc nopeKJla 3cM!be H CyIi aHOr CH-

CTCMa jecre jeaaH oa Hajre)Hx it najynop-
HHje peHlauauux HpoSJIeMa Koclomoruje.

Hpelia Jlannacouoj reopUjn ( 1796) 3excba
je Khil Cyttua. a H Ta 3ue3,-ia pe3yjTal je

Kou,le1J3altHJe Je1He IJIHOBCKe C11H pantie Ma-
InlIIC BpJIO BHCOKC reMHepaType, a xoja cc

04111 papa bap 3000 MHJIHOIia Io,ZHHa paHHje.

Pa4yHa cc as je i a Mal niHa 3ay3HMana

i1 0CTOp cite ,.to HellTyupBe op5me H Aa je

CBOJ ?KHBOT MaI1HII)eCTOBana jeAHOJIHKUM
pOTaIIHOHHM KperaibeM. lbeii UCtlrpa1HH
Aeo o5pa3onao je HeKy BpCTY je3ipa om

KotuACa3oBane Ma IepHje, Koja je bona oKpy-

Jnciia pactpccHroM MalepujoM. Pacryha

I tell IpH(1)yraJIHa CHma H3a3BaJla je iipolpC-
cttutlo o;ulajatbe racllx Maca y ofinulcy
elcuaIOptljanlrux npCTeuoBa K0jII cy cc no-
clelleno KoH,Teir3oBaJtH o5pa3yjyhH Hnatlere.

OBa reopaja yrnaBHOM 5a3Hpa Ha HcHII
ruBalbuMa Xepluema y Be3H ca eBonyltnjoM
Mal JIHHa a y3HMa 3a joKa3 c(j)CpOui1HH
05n11K nnatteia, leMnepaTypy CyHUa H ap.

IIOClojc O3SHJbIIU npirOBOpH OBOJ ieopH-

jn, KojH cnpeialajy as cc oHa y HoTUyHOCTH

IIpHxBa]H . H. IIIiaBHH1e , AOnpHHCJ1H Cy Aa

CC nOCTaBe HOBe xHnoTe3e . no KocMorouHM

TeopHjaMa 3eMJba je rlOCTeneHO npomma

KpO3 racoBHTO H Te4HO cTa1be.
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^- 3EMJbA
3EMJIA Y BACHOHH
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YHYTPAIDtb1 CRAM 3EMJhE

2Joca,1auitbe nO3iiaBatbe ylly rpa WtbC1

cKJioiia 3CMJbC 5a3Hpa yi JiawioM Ila 111IA11-

PCKTHnM NlepCiwlMa KIlO thro Cy Bpe,IHociri

I pau lTaiwje (3eN'in,3iHe Te)Ke) 11 Haghna iHh-

peiba ipycii"x ianaca Kp01 5llyipawtbOCr
3etiubHHe ;ioui e. 3eNIJl,a Hit le xOMOrena:
pa3nn4uTa Mepeiba oMoi y'hy'jy 1a CC yrBPAi1

ii,eua epeAtba I ycrvia Koja H3HOCH 5,5.

Cpejltba rycTUHa MaIcpHjala 3eV.bune hope

H3iiocii 2,6. llpcra IONIC y BchHM 1y5ii)iaMa
3cMJbuHC ynyrpaWlbociu h ocIojh Nialepuja

MHOro Belie rVcrhne, Taxo Aa y je3rpy
;fOLliiac BpCJIlioCrt H3MC1)y 8 n 10.

('11OJbHh h yny rpawtbu reO,-IOuiKH Hpoue-

cu nopewehyjy H)eanuo Crat be h3OCTa311jCKe

paBHoie )Ke .10K rpaBHTaunja Te)KH Aa r1

ycnoc'raBH . TaKO CC 5nOKOBH, oaaKwaBali

HCI1peKH)HOM CpO3HJOM , y31ju)Ky. JaOK Ce.

3oHC 0Ic)Kauaiie rHM epoj ii paHHM MaiepH-

jaJloo cuyhrrajy H Ira raj Ha4HH cc yelro-

CraBJba H3ocTa3Hjcxa paBHOTe )Ka. Haj3aa,

HcnoA HCHpCKH,jaHHX jjenoBa 3ewJbHHe Kope

ca4HH,ene oA cuana JIe)KH HenpeKHAaH 5a-

3.IJr1l111 fQjcloj.

YHYTPAIIIH->A CTPYKTYPA 3EMJbE

r-

AHOMAJIHJE TPABHTA1INJE

11pHB.4a4Ha chla KOJy 3eXn,a 1ic11OJbaEa

Ha Iona 3oBe cc rpaBHiaituja win 3em.l HHa

IC)Ka. IipcAnoC1H IC HpuBJ1a41Ie cH:ic 1111C_4

jejjHaKe Ha 41iTa Boj 3eMJaHHOj nOBpwHHH.

FpaBHMelplljcKa MCpeH,a noKa'iyjv ,"ja cy'

Ha pa3:w4HTHM KOII1HHeuiHMa BpCJIHOCTH

N1atbC 03 TCOpHjCKHX 10 Cy lleicu.Tluhiie

(11101W. tr!(e. IN BCJIUKH.M paBHHUaMa H Ha

oKeaailNla Mepelba 11OKa3yjy Behe BpeLHo-

CTH HO WTO I13HOCe reophjCKe BpeaHOCIH -

To Cy tio3UUIlhne anotia.luje. OBaj ce (heno-

MCII MO)Ke ITpOT'y ia4HTH 4HIbCIIHUOM LTO

JC IIpHBH.HO Beha Maca rllaHIiHCKHX JlaHaua

H Ko11THHeHara ypaBHOie)KcHa MaiboM ry-

CIHHOM Malepujana KOJU HX ca iHibaria. AOK

je HC)JOCTaTaK Maca Ha oKeaHHMa ii y paB-

HnuaMa KONIneH3OBaH BehoM FYCTHHOM y-

HylpalnH,Hx Maicpnjana. 3itio ce .leo Ji14TO-

c(4epe, IipeTe)KHO Ca4I1tbCH OA I paHnl uIx

C'lella naKHX H 5o1 a i liA CII.IHU1ijy'MOM (Si)

u UJ1 MnilHjyMOM ( Al ). iia31IBa ridO 1

a ilOlbh CAOj IipeieACHO CiPiHH,cll 0,1 Palit lr-

lHl\ C icHd. I vwhax H Pot i i h\ cll.llllltljy-

V10Ai (Si) H VIai ue3HjyM0N1 (Mgl iia3HBa

rinta.

TEOPHJA 0 H3OCTA3HJH

I3ocTa3HJa jC H,1calHa paBHoie)Ka y'ily-
I pawtbnx Maca KOJOJ reach 3CMJba.

Mace KOHIHHCHaia cacraB.beHe o) cnaJla.

pacnopebeHe cy Ha jlotbeM cjiojy KOjH ca4H-

}baria CHMa H y KOMC oiie, laxopchu nnHBajv

HyiITa IyhH KOpeH y gy5HIIC. Maca cna:Ia

npojiipe y Macy clMe ylojiHKo .yPJbe

\ K(t:IHKO Je Ha TOM MCCT 'y ,ieZJba H Ha raj

JIa4HIi 5noxoBH cnana iex(c Aa ce ypaBHo-

I l' Ke.

FeoilnH:H4xa Hcrpaxcnsawa y BC311 ca 5p-

3n1ION1 Wnpeiba 1 pycllux iaJlaca KPO33eMJby

o5clOAaHiiJia 'Cy rpylly owTpux HpoMeHa

TC 5p3niie 1.311 ibeH gUcK0l1Ulu)/I'it(UeuI. KOJC

I OBOpe 0 (j) H'3HIKHM HJ111 XCMHJCKHM npo-

MCHaMa H KOJC Cy govio.Hne ;la ce nperno-

ciaBH Jja cc 3eM:6a cacTOJH OA KOHUeHTpH4-

HHX cj1OJCBa.

Cuo!bHu cioj 3erjbe Tolle ce Kopa Hn1

In roc4)epa, Ebel oBa ,ic5JbHlla Bapilpa oA

30 'jo 60 KM , a lit paHh4CH je .Moxopohuhehu,n

upeKUgo,u KojH noKa3yje Ho4eTaK CUMe. 3eM-

JbHHa Kopa CC CaC IOJi o j ABa cloja KOJH

ce pacrio3najy 110 pa3JIH4HTHM 5p3HHaMa

K0jHMa ce l(O3 tbHX pacnpocrupy ceH3Mn4-

KH ranacH H TO cy: ipaiww(wu c.toj (5,5

xM/cex) H (5asa , iuucKu c ioj (6,25 xM/ceK)

jjoH,a rpanuua CHMe oupel)ena je Apy-

I IIM 3Ha4aJlIHM npCKHAOM ( 5p'3Hila KpCra-

Iba TpycHOr Tanaca 8 KMICCK ) Ha AYSHHH OA

1200 KM. Ha ;Iy5HHH OA 2900 KM Ha;1a3ii CC

clCAehu npeKHA ( npoMCUa 5p3HHe xperaiba

I pydHor ranaca Ha 13 IIMIceK ), I)1C CC 3aBp-

IiiaBa cJI01 OKCHj(a H cyjl (') HJa H ii04H1bC

lkM:bwlo JC31 PO. h'YCTHHa 3CMn,niIOr je31 pa

1111tOCv 10, a Bepyje ce Aa ce cactojH yr;laIl-
HOM o,'1 rBoxct)a (Fe) xora HMa 90 opcjo,
H HHKna ( Ni) xora HMa 8 O,ICTO, na ce Taj
CJIOj 3OBe H HH4ie.

WTo ce 1i14e (l)h3HgKOr cratba 3CMJbHHOI

iCirpa. 3501 01 POM1IHX npHTHCaKa KOJHMa

JC 143J10)KCHO a KOJH cy 3 MHjiHOHa iiyia

Behh 0)1 IlpuI Hcaxa tla noBpLUHHu 3cM."be,

H 3501 BIic0KC rcMneparype Koja Ce Kpehe

oKO 600(1°('. TpePa ;1a ce cMarpa as je ouo

y cueuHjaJiHoM ( iH3t14KOM craH,y Koje my

.to3BosbaBa ua Ha KOHCTaHTHe cHJIC pearyjc

Kao nilalMa a na cHJIC KOje ce 6p3o Melbajy,

Kao u1TO Cy CeH3MHgKH lanacH, Kao 4Bp000

TeWIO.
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YHYTPAIIIl6H CKJIOH 3EMJhE
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FEOXEMHJA

OPFAHH3AUHJA MATEPHJE

BaclIOHa je ca4Hibelia OJl TOIa turn M11

ua3[IBaM0 MalepujoM. OHa je ca31talla lipe-
Ma pa3,]HlHTHM CIatbHMa IOBC31iBatba 'IC-
Cloua.

Ha OCHOBY CKane OSJIHKa y KOJHMa cc

jaBii a Marepuja, noae3yjy ce elfeMeHTapHe

4eCTUIIC KOJC Je OTKpHna aTOMCKU (I)11311K;1,

a 10 cy: upOworru, ue1'[upo)lu H e.rehwpourl

IlOBe3IIBaH,eM ( OTolla If Heylpooa o5pa-
syje cc jeiipo awoma. A Kaaa cc oRHMa npH-

KJhy4e CJIeKI p01111 (I)opnlli pajy cc 0lflullll
pa3.:luvlrrux e.u'.veuwuu.

Awo lr, Xla I epllja:1Hla 4cc I nua HIHaHpelltlo

Ma;111X AHMeH31ija, ca' Hltbena je, )laKJle, OA

JE,aHOF JE31 PA, Hocuolla HporoHa ca
110(11118111fM IIaCnCK Ip11CaIbCM H IleyrpOHa

Koji] HeMa HHKaKHO HaclleKrpllcatbe, H 1 PY-

HE EJ!EKTPOHA HeraruBHOr HaeJIeKTpH-

calba, Koji] cc o5phy oxo jellpa BeoMa rIC,-]u-

KIIM 5p311Ha.ma np11 'Iemy cc Kpchy 110
oitpcl) eHHM op5ulallIIHM nyrawama.

CIpyKTypa aroMa M0)Ke cc, y H3BeCHOM

cMncJly. y'Ilope,UT11 ca HCKOM BpCTOM MH-

KpOC'KOHCKOI cyu4aHOr cucreMa ca4HH,eHOI

o;l tiempanoor cyllua (jC3rpo aroma) H

oil II.Iauela (eneKi p0HU Koj11 ce o5phy oxo
je3lpa),

CBH 10 cala 11031fa TH encmeti 1, KOJHX

1(-via OKO 100, ca4HrbeHU cy Oil BOAOHHKOBOI

aTOMa, '1HjeM cc je3rpy Ilocrcnelso Aollajy

HporouH H IleyrpooH, y3 onroeapajyhc no-

Behafbe Spoja CJICK IpOHa. pacllopel) CHHX Ha

upaBtl :r[I 10011111 Ila clIOjCBe '111jll CC 5poj
KpchC o;I jeiall Ao ceAaxi. A Iomi cneMena-
ra cjeoolhaBajy cc MebycoPHO ca'lurbaaa-
Jyhu MoncKy-IC u jcilltbdtba; .1uurepu,ru cy,
raKO. IIpHpOAHajeAUtbewa KPHCra.TIiCCrpyK-
Type. Haj3a;T, cjcAHlbalalbeM BHWC MHHepa-
na HacTajy cweue KOje oSpa3yjy 3eu:huur
rop r.

I Coxe\1Hja, HOBa Hay'Ka Hacrana y'cKO\I

capa: llbox xeMHJe H reOJlorije , 113y4aBa Xe-

\111jcKC e:Ie\le11Te KO(H ca'nrbaBajy 3eMa:h-

cKy Mareplljy. IbeHO pacupocrupalbe, KOM-

SHHoHalbe H KpeTalbe 11 y KpajIboj A HIIHJII

IbIIXOBO reOXCMIIJCKO IIOHaWalbe Kao a 3a-

KOHC Ha KOjuha cc TO 3acHHBa.

HpCMa pe3yJrraT llMa I coxeMHJCKHX aHa-
;I1,13a xIlJba11e MHHepana H CTeHa yTHpbelio

jC iIa KIICeOIIIIK (0). CHAIIIIIjyyI (Si). a.n-

MHIHIjC\l (Al 1. Ka:aluijyM (Ca), llalpujy\I

(Na) H KaJIHJYM (K) ca4ufbaBajy 98.6 OACTO

3eMJbHHe KOpe a OA TOla KIICCOHFIK 3ay-

'IBMa 92 oacro 3anpeMHHe , 350r qera je

I oji;uumr IIa3Bao 3e:M16IlHy KOpy OhCU-
yoc((epo o.

OCIIOBIla JCilIHlHUa CHIN CHJIIIKa Ia. a C:1-

MHM THM H caCraBa 3embuHe Kopf, je[SiO,]

II:IC i a_Hly cje;HllbaLlalbex 4c 1 Hp11 [01-2 it
[ Si I Y Te I paepapcxom pacuopeiy. Ta
Jcunnnla. 1.111 CnexICHlaplla ClIOBa ic-
IIIII.;mahC cc y1.1aHHo\( ca ,Al, Fe. Mg,

Ca. N. K 11 ca H,O o5palyje pa-me BpCie
CHJIHKala. Kopa le y ocHoau ca'nW,eua oA
cunHKa ra, y 'u1jem cac iaBy 3ua1110 Ilpco-
BJla,laHa a:IA'VIIIIIHjyM,

f EOXEMHJCKH [jUKJIYC

MarepHjanu KOjH ca4HtbaIlajy nlrroc4epy
Kpehy ce H Melbajy no oipeheHOM uux,IH4-

KOM cHCTeMy. CTCHe H HCy caBpWeHO CiaSuJr-

lle Bch cy noillo)KIIe -Icjc i BHMa (1 npOMe-

IIaMa KaKo ([) H'3H4KHM TaKO H XeX11ljCKH\l.

Koje H3ylaBajy TeyTOHHKa H reoxeMHja.

LliiKnyc CHOJbHHX reonollIKHX jCjCIaBa

ca IlpOUeCHMa epO3HJc, OAIIO1UClba (TpaH-

enopla) MaTepuja:la H rano)Keila. Kao H

UHKJIyC yuyrparur6Hx ICOJIOWKHX Jlejcrala

ca [I 0iiecHMa MeraMopc[)o3e, OpOreHe3e,

]I;IylOHH3Ma H ByJIKaHUINIa, flpeicrabbajy

,lBa reoxeMrljcxa uHKnyca KOJH Cc 30By

CIIOJbHII H yHYTpaWIbH LIUKnyc.

TeoxeMHjcxH oHKnyC J . CAHOr eneMeHTa je-

CIC CKyn Kperalba TOr e;IeMeIlra xojH cc

ocTBapy-je y 3exJbHH0j Kopu. rl3y'IaBalbe

reOXCMHjCKOI IIHKJYCa eneMeHara NMa BCH-

Ky Ba)KHOCr 3a y1I03HaBatbe ]eoxcMujcxe

HcropHje cuaxol eneMeH ra. TaKO Y TOKy

reOxeMHjcKOr uHKnyca yI;ba it culHUUjyMa

MoicCMo peh11 Aa cc cxelbyjy SHoxeMUJa 11

I eoxeMltja.

Ha Ay5H11H ucnO;l 700 KM ulrneia Aa jc

Moryhe Aa 3eMalbcKH eneMeHTH Hocrxruy

HOTnyliy TepMO4HHaMH4Ky H xeMHjcKy paB-

HOre)Ky. H calla 3eMJba y ueJIHHH l eacH Aa

CBOJCM eROJIyuujoM nOCTHClie y ueJIHHH lep-

MOAHHaMH4KY H I eoxeMUJCKy' pa BHO react'.
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MHHEPAJIOFHJA

VITA JE TO MNHEPAJI

MnHepailrroa Ha3HBaMo eBa Hpupo;HIJ
rena xoja HMajy oipel)eH xeMNjCKH caciais.

4rije cy eneMetrapHe 4ee]HUe (aTOMH, jollll

it MO-7CKy.lri) CHCTemaTCKH pacnopef)clic \
npocropy " Koja npcicraBJbajy ieo 4Bp-

ci Hx MaTepnja:la 3eMJbnHe Kope.

Muriepann cc Moiy nojaBn,HBaTII Kao 5e-

105n1141a milca - airop(//Ho ium Kao leo-

McTpHJCKa terra (KouKe, OKTaeipt, npl43MC

n ;rpyrti nonacipH) y Behehi "'m Ma16cvl

ciene"y npaBHnna. Y TOM Tipyrom cny'Iaj)

MHHepajrH TaKBOI OSnNKa 3oBy cc KpUCIUa./U.

Y o5a cny4aja ma repuja Koja cagarbaria MH-

Hepale caciaroaeHa je of eneMelara KojH

cy pacuopeI eHH reOMCTpHjCKU H 4HJn ce

o6nnK pacnope;ua HellpeKU;rno noHaBJba:

3at,HC'p(1J]? ('1' Ca4UPoeltu O(f KpUC1Ua.laCIUC'

nlaUUC'pll/e.

EncMal rrl KpHCTa,lac ie Ma repnje uoce-

)Iyjy noce5He eneMeUTe cHMerpuje KojH pC-
lynnuly MecTa eneMeHrapHNx 4ecTuua, anti

Ti! Iloce6mi encmetim c"mcrpnja y IICKU\l

c-Ty'lajeBNMa Mory ua cc yo4c cuon,a. nok
y JgpyFmm He Mery. Koi Kprcrana nocxta-

ipamo oce H paBHH cHMerprlje KOjn Oil013i1-

pajy HCKOM reoMerpujeKOM I1o.3neipy.vlC-
1yTNM KOi mace Mnriepajra OHH CC lie roof )

yo4HTH. Alit SH 5Hno jacHnje norneiaj/o
jeiaH np"Mep:

KaMeHa Co, Koja ce Hana3H y c,-rojeI rot

Coil" Koi KapioHe H WTpaC YpTa, ca411-

H,eHa je of JOHa x.:lopa H HaTpNJyMa KOJ it c\

Met)yco5iio raKo paCrlopebeHN is je cBal(n

joH Harpujyxla oKpy)KeH ca HICCT joHa xnopa

H o5pa 1110, CBaxn jolt xnopa oxpyx(en je ca
IIrec-i JOHa HaTpNJyMa.

AKO cc npcrnoc raun is cBaKH joH npei-

craBma JIOIITY oipet)eHUx iHMeH3Hja ca rlo-

3HIHBHHM nn! HeraTHBHHM HaeJIeKTp"ca-

ubeM, KaMCHa Co he 5HIH carurbeHa Oi uric'

cepUJe JIONTH ca H031!tHBIIHM (IiarpnjyM)

H HeraTHBHHM (Xnop) HaCneKTpl1Cair,CM KOJa

Ce MCty'CO5HO cHax(Ho npnBnare N TaKO

oip/(aBajy CBOj paenopei y npoCropy: Ha-

i pujyMa y yI JTOBHMa " ueH rpy nOBplHlHJ

K0HKe H xnopa y cpeiHHn NBHua H y Heil l p)

xol[Ke. OBa CXCMa, 3BaHa KpUC'UIa.1HC1 clUp-r'K-

ulrpu KableHe cow nOHaH:ba ce He11peKN,UHO

N ca4Hrbaaa MHHCpa;l KaMeHe Conti.

Y HacnaraMa Koi KapioHe maca coil"

lMa aMop(^alr 5C305nn'raH N3rJlei, Ka-

npHUHO'tHO Je HsyrrjaHa H y Iboj cc He npH-

Mehyje im rpar yryTpauirbe KpHcI a.4He crpy-

KType Koja noceiyjy Mafia 3piHia Conti. Y

KpIICIil:ly Ha CJIHUU 6,1 Ilana3n\lo, HallpO-

IHB, CncrCHIC cuMerpuje KOJH peryiUHIy
yltylpalUrbH pacuopei na cc 3aTO jacHo
(litre IiOHpIlIUHe, porlbeBH H HBl11LC IH, INC. [flit
IriCKpajlto Mafia KOIiKia JOlla x Iop.t 11 IIl I I\ll-
jyMa (.gy)KHHe cipaunue 5.6,2910'' cm)

Iola tic re eJ1eNleHTe CHMerpnje Koill cc Ilil-

la fie H KOi KpYHHOl KpriCrana o5JIHKJ KOUKC.

Kpncranacia MaIepuja pacuonair(c orpa-

H114eHriM 5pojeM eureMeHara cHXlerptije. OH11
cc cBOie Ha oce CUMeiUpu%e ((5uHepHa u.lu
CJmowwa, iUCpuepH(( U,rl( iUpu/OHCKa, KhalUep-

lreplla u.Hl meurpamucKa u ceuepla u.lu -Te-

Kcalupa), pahuu cuv1elUpu/e u i4eit pe cuale-

wpuje. CKyn OBHX eneMCHaia KojH cc Hana3e

y IICKOM Kpucrany oipet)yje clench c"me-

TpHje TOt KpNCTaJIa.

Kao mTO CMO BHien31, CBaKH KpHCraiI MH-

Hepaaa IMa oipet)eHH Spgj cTpaHa. nBHua

it poribeBa KojH cy paCnOpCI)eHH npeMa

IIoce5H0I cnMeTpujH KpNCTaJIa H Ha Taj Ha-

, HH HaCTa1y Ma16e HJ]H BHme HpaBHJIHH

HO.IHCiPH K(IJH Cc 3oBy Kpucuia.IHe (pop:ue.

Kprieiaulre (1)opxle Hill] Bpcre cuMeiprlje

\IO)KCMO pacnopeaHTH, nper<1a CBOjCTBHMa

crlxierpnja, y ceiaxr* BCnHKHx I pyna Koje

Ce ita3"Bajy crcTexlHMa KpHcra:In3auHje. To

Cv lUecep(rdfU, NeKC(amia.iHU, luempaiona-mu.

alpunona.VHU, poMhu4HU, NOHOKJ UHU'KU H rupU-

I:1111U(41:U Cuculc11.

CBaKl CHcreM uMa KaprlKTeprrCTH`rHy KOM-

SHHauujy eneMeHaIa eHMeTpHje Koje Mopajy

611TH 3aciynJbeHe y CBnM KpHCranliUM (I)op-

mama AOT114HOF cHcIera. TaKO Je KapaxTC-

pHCIi14Ha CHMeTpHJa KOi TeCCpa.11101 CHCTe-

Ma KOMSHHaI(Hja FOCIOBC 4elupn TepHepHe

oce: KO;T iclparoHaJIHOr KBalCpHCplra OCiI:

KOi xeKCarOHanHOr ceHepHa oca ; KOi TpH-

I OHa:IHOF Teplieplla oca; KO-1 pOMSH'HO1

H MOIIOKniiHti4KOF SnHepHa oca. KOi TpN-

KJinHn4KOr CncrcMa He IIOCTOJH IIHKUKBa

KapaKTeptICTH'tHa CrMeTpHJa.

Hopei oBe MHHUManHe cureTpije, KpH-
c I a-1110 (j)opMe jc uHOF CHCTexa ,ot y HMaTir
pitlsnlt CHMeTpHje liln UeHTpe eHMeTpHje.

,) Y HaHloj IHTepa rypH paICluKyje ce caMO HIeel cec reMa;
I pii<,Ha.THH eC Hl' H3,1Bata Kao IIOCCBHH cm-em Kpmciajim.

is HHle.
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111111 IICI OBpCNICHO H JC_uid 11 ap)I C. amt. KiIK,'

ilpol IaKO 11 MCCI0 IIIA CJICNICliala VCJIOH

Jbell je CIi MC r pLIPONI.

HPuPo;wu KpIICldJH pCIKO Cc Hana3C Kai'

ii3o.IoBanil Cncwiiiii, Holub ) IpeliyIKc

K pncran LOCa Ilia 01 II IC-,KC Jte CC cjealwe

CI'IllwaeIIjyful CKy11OIIC KOj11 cc 308y aipC-

rcauu KpuO(m.la. TaKw1 CKyn0Bll \101Y r1it CC

y'CIIOCI iIBC C-1y'MJIIO (IIeIlpaBIIJIIIH Ill pera-

I11), 11111 110 0.ape1)CII11M iaKOHHVla (IIpaHH-I-

lI11 al pCl a IH). Kao IIpImep Hpillix 101 CC

HaBecTH reo1H H CTIIJIIKTIITCKC IBOpe[311HC-

,toK Cy 5.iII3awlii KpiicTana I Ilnca (cn. 6 9)

Will CII) 1101111 Kp11Crand PapIljy M-C\_I(IKI lit

(ca. 617) II11111'IHH IIpCJICIiIBHn11H IIpdI II IIIII)i

IIIpCIdld KpIIC Ialla.

AKO Cy ciciie. KIO 1111/) hem( HIIJICIii KaC-

IllfjC. ClpyKI) IIC JC,uuHI31C 3CN01,III1C Kope.

x1I111CpaJIH CI'IIH,aBajy IbCHC OCIIOBHI jC-

.IIIHHIIC.I IIPOCTC C) IC TaHIt11jC Cy' 111K OCIIOB-

lie jC_IIIH111le Ml1IICpana.

MHIICpa.111 IllIC) pacuopCI)CUH V 3CMJbu-

1. MHHEPAJIH Off[ KOJHX

Keap11. KBap[I JC MHIICpa.I KOj11 CC

naj'ICIruhe CyCpCI1C 11 Will je Ha-Ipaeiipoclpa-

IbCilNjIl Y 3e11J6IlII0j Kopu. Oil jC OCHO81111

C.'IexIeiiaT epyrT[11311X. CC,RHMCHTHHX H

VIC' 1a%iop(()HHX C'ICHa (KpuC Ia.3acT11 wKplci,-

III). Hpucyiall je y Haj'Ielllhe KOa py7IIIIN

+Ihl1a Kao janoBuHa. aim it cam mowe :fit

o6pa3yjc 0511,IHC )KHnC y KojIIMa CC /101 v
Hahll Haj.lehiIIIH Kp11CTaa11 roI M1111Cpaaa

JCaaH TaxaB npl1Mep IlNIaMo y HahopHMa

A.mla. r,e Ce Ha,1aIC rpyne H ;ipy3e H3Ban-
pea1-10 - ICIIIIX KpnCra.3a. IIi 3B.IliuX (I.lll('Fil

h /Oipll, H pl,quu(UU Khapl(.

KpticlanHHle y pIt3Jw4Hi11K1 Kpucu(a.ua(v

(Cl) IIODUall,Uji}/a (1311 pHlaiillJa Ma oh11 HKa) I pII-

IOHCKOr CHCICM1I, 010 3aBUCH Oil MCCI q

Ilala)Kelha. 3aKO CC o511'IaH KBaP11 n01 ill

I VIC y 061111KV IIp113Me "Jill xCl(cill-olul-Ttic

inn ulplM 11nc. Rapiijautija lop/K01 Kpuc1ao(u

II ulllahuiw 113pa3H1o IpHIOHCKOI 06-IHKa.

KIIO IIp)1 INiC 3iIBPwCIIC Ii bOCIiiIMil jCJI110I

1i-311 IBa yapyxceiia poM5oe,lpa, je K0a KBap-

IIOB11X KpHCTana H3 CeH rorxapaa.

Kp11CTaJIH KBapua CC y uajBChCM Ppojy

cny'Iajeea nojaB byjy, 'IeCTO H Ka1ta u3rne-

%.IaJY FIPOCIFI. Kao S:IH3aHUH. KOJ KOJHX Cy

n0je,luH11 Kp1ICran11 reCHO C1e1111IbC1114 lipo-

J1opOM je1HOI y ,}pyr11. Jby5H'IaCTH Bapli-

jeTeI KBaplta ULWIUI((3{( HJI:13I1 CC y 6pa311JIy

it lbCIOBH 'iHCI H IIpIlVlep0H BeoMa cy IteIICHH

Y H1-I11y'Crp11JH H1IKHra. T11n?'iHH Cy BapHJe-

110j KOplf puBFIOMCpno; aoKjeaaH Maiwi Spoj.

1),!!p11 if CII.IIIKIIIII. IIPC,1CIiIBJbaly OCIIOBIIC

C1eMeHTC CTeHa 11 ca'IH ca9HlbaHajy 95 0,7C 10

(CM.611nC Kope. uo1.1e cc ,Ipyrii IIOjim-i, jy

1111 IIOJej11111i1x1 MCCIIIN1a V N11Fbl1M KOJIUy11-

IIaMa ia c mo ca lpylHNI pwtlepd.IHM1 K(J11

Cc y py;lapc IHy 3011) MHIICpam1 jan0BI111C

II ioey CC pt yrra .1t';Ki1l1u1O. HCKII 0,1 11111

VIHHCpaJIa NIOry 05P11308a 111 CCaHMCHTI Ie

CICHC KOje 3ay311Majy BCIHKC C110n,He 110-

IlpilmHe Tepeila, Kao 1110 Cy Kpe'ilbaliH.

IICI114apC 11111. HaKO Ce 111 MHliepasIu no-

jaBJby'j)' V 10Cia 'I[ICTOM CIaI-by. 1111 11CCT0

H y oSJIHK\ KpIiCT1Ula, aK0 CC IIIJIa3e TIINIO

1,3C If pyue K,IIIC11(j)HKyjCMO HX KaO ja11OBIII1C.

Elopea yIHHepana KojH CC yuorpe5n,aaajy

KaO VKpaCH- I13IICheMO It pyaC H :IC)K11wla

CO.ili 3501 Ib1IXOIIC Be.I11KC KIIMCpu1ljaillie

BpCJUIOCiU. Hajia;t, OBy VII])' Cryalljy 3a-
K;byyHheMO HajBiI)KII 11j11M CJICMeiir11Ma KojH
Ce y npIIpo,1H Hd,Ia3e y 111ICTOM CTal$y.

CY CALHH-IEHE CTEHE

ICIU KBapua 3eneHH Upa3PM ( Hajla311illic y

1118IIjuapCKgj Koa 31111KCIIIn 1OF11 ). pI;K9(vN

I (nu Khupl{ 11 101(11 1/C (KO ca A;IHa.

KBaplr , KOJ11 je Ka0 'IHCT MHHepan 6e3-

60ja11 H n0InyHO upoBHUaH . MO)Ke 0,1 Ilpu-

NICCII HC9HCTOhe HpIlMUrH paiJH 'illre Sole

11.111 HOC 11111-I Ca N1C1 IIP0311paH , 1Ia 'laK II

I ICII POBHaaH (l;hapls (I.(Pwb(K). KpucTanH

KBapua 11Majy CIaK,IIICT Cjaj, 0111N4KH Cy

je:wooCH 110311111BHll H IloceJIYJV CH0005-

uOCI as 3aOKpehy paBaH 1anaCa uonap113o-

011101 CBCI_ill ( po ia1111011a no. 1ap111aullj a).

TBp,-1 je ( rlo MocoBOj CKa.1H TBpJloha my je

7) II Kpi . KpIiCTaJIH KBap1la [ I PII IIPHIIICK\

y upaBUy 1y )i(e oce 1O511j0j)' HaC. ICKIpliCaile

uue3oe ,zeK1T1pUl4uu4eu 350r 'iera je Ibel0Ba

npiLMCHII y e=1eK IpOHHUH 11 Koa anapa Ia IIa

). i I pa36VK BeOMa palllIIpeHa.

XC MI1jCKU CIIC I Ills KBapua je '111C' T CllAUUlI-

jy,Vi-OKCH ; i (SIO, ), HOHexa; C.1 upHMecaxa

HCVHC10511 KoJC My lain hojy. KapaK-

IepHCTU'IHy 311 XCNIUJCK11 CICTaB ,3OT1[Hiic

He'lHClohe . Halpuia ra (f)nyOpHa KHCCJIUIIa

(HF) a Hpii Ion;;beIby Kan11jyN -x111jpOKCIi1

(KOH).

Y HptipOAH ce Hana3e H pa3He BPCTe KBap-
ua MHKPOKpHCraiiHe cipylcType , 011 KOJHX
HCKe 11Majy BeJ111xy BpeAHOCT Y HHJIyCTpHJH.
Hajno3HaTHjc Cy Ka,IlleyoH , axau(, DUUKe H

Kapueo:t (oBaj I10CneJllbll KaJla ce xcapti

)LOSHja )KapKO I3PBCHy Sojy H BeoMa je -ipa-
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)KCIl y HHJlyCTPH)H HaKHra), H, 11aj3aa, is uut

LI tic.if'tuaK 113tH KpekfCH.

•eJlnCnaTH. 110;1 HMeHOM (f)C!I;1-

cnara nonpa3yMeBa ce jejHa rpyna anyMo-

-CHJIHKara KoA Kojnx cc nojaBJbyjy Kao 5a3a

OKCHJIH KaJIHIyMa. HalpHJyMa H Ki1JInHJyMa,

no Je; au will 110 nBa y HCI OM MHHCpaJly.

OHH HM ljy CJIH4HC MOp(I1OJIOIIIKe H (t)H3114KC

OCOSHHe. (GBH eJlJ CHaTH Cc Ha;ia3C KBO

OCHOBHC KOMHOHeHTe CpynTHBHHX CTCIIa (HH-

IpYIHBHC H ByJIKaHCKC xHuC). ,TIC JIC

cc na ABC nOArpyne H TO Ha one Koje KpHCTa-

11HIlly no MOHOKJIHHCKOM CHCTCMY H One

Koje KpHCTaJIHllly HO IPHKJIHIICKOM CHC I CMy.

OPUJOK.J(J(', 110 XCMHJCKOM caciauy Kaitu-

jyMOB a,IyMocHnHKaT I J1aBHH je

4ICHAcnal KOjH KpHCranr3Lne MOIIOKJIHHCKH.

4ecio cc rnoJaBJbyjC y 5JIH3HauIiMa KoJe

3OBeM0 KapJI5a}LCKHM (110 HaJIa3HIIITy KoA

Kapncba)la). uena ce y npaBHy niiHaKoHAa

H KJIHHouHHaKOHAa, KPT IC. TBp,loha my JC 6.

1-eroBH TOHOBH cc Kpehy OA 5C35OJHHX

It HpOBHAll11X Kilo BO;Ta AO NInC41IO 5e:le t")oje.

Moi y 511 rH upBCHKaCTH . 5ojc Mcca, xyh-

KaCTH H 3eneHKaCTH a y o5a c;Iyvaja H He-

npo311pHH . HOIiCKH SHCTpH KpnCTa -lH nOKa-

3yjy Ha HJ6ocHHMa MOApIIKaci cjaj na 1 aKBe

KpHCT"aJ1C 3OBeMO Mece ieb Kamen. OIITH4KH

Cy JLBOOCHH HeiaTHBHH.

Mehy MOHOKJIHHCKHM (flenncnaTHMa MO-
ry Cc HOMCHyTH joIH: 1) obuvnu q)eAgcuaud

4Hja 5oja BapHpa OA HpBeHC Ao 5enc, He-

npo3HpaH je OCHM KaAa cc nojal3n,yjC y
TaHKHM nnO4HHaMa . npC;ICTaBJ6a Haj4CHihu
BapnjereT : 2) agy.iap (KAISI,O8), ciaKna-

ciol je H3rnena. KapaKTCpHClH4all jC 110

Hcey;lOpoMSHOM xa6HTycy. Haheu je y cie-

HaMa HHCKOI CrenCHa MCTaMop(')r13Ma it

HapO'HTO je KapaKTepicTH4aH y 1epluljap-

11HM JIC)KHII1 THMa iiiaTa H cpe5pa; 3) tallgtnn

(Na. KAISi,OA) KojH cc nojaBJbyje y M-T.1-

bHM BYJIKa1ICKHM CTeHaMa H HaJ1a3H cc y

ry(kHaMa By'JIKau11Ta . Canp)KH BCJIHKC KO-

;IH4HHC Ha l pijyMa. np03Hpa11 jC H HMa

SHCtap H3rnco.

(JIaBHH TpuKJIHHCKH (IJenAC11aTH jeCy MH-

KPOKJIHH H IIJIarHOKJIac.

ii IUKPOK. IUU, KanHJyMOB aJ1yMO-CHJIHKiIT

(KAISi,OO), Bpilo je can4aH op'rOKJlacy

KaKO 110 H,CFOBOJ M0p1)OJ1Ol HJH, TaKO H no

Apyl HM C BOJcTBHMa , r a HX je TeIIIKO pa3n13-

KOBATH . MHKpOCKOnCKH 11OKa3yje KapaKTC-

pHCTH4Hy MpetcacTy CTpyK I ypy.

1LraluoK,iacu npenc rauibajy rpyny oA niecT

H3OMOP (,HHX MHHepaJl 'a, Kaji HJyM-Hal pHjyM-

-KaJIHHJyM CHJIHKaTa , 4NJH cy t1 BH H HOCJIe4j-

1611 4naHOBH u_lotnu ( Na AISI,OB ) OaHOeHO

llU)PWUUJ ( (.1 X112 tii7()q ). L1,Ia11013H KOJH

caApace Belle KOJIH4HHe HaTpnjy Ma O5114HO

canp>tce H KAISi3O . 42IaHOBC pa3JI11KyjC-
MO 110 KOJIH4111111 a:15H i cxc H a11opTHTCKe
KoMHOneHTe Kojy carapace. To cy 5e35ojHH

HJIH 5eiii MHHepaJIH, cTaKJIaCTor cjaja. no-

jilBJbyjy CC YBCK KaO HO.4HCHHTCTCKH 6JIH-

3a11U11 Koje je JIaKO Y04HTH non MHKpOCKO-

IIOM (5J1113aHuH 110 aJ15HTCKOM 3aKOHy).

3a n,lalHOKni1CC KapaKTepnCTN4 Ha je 3OHap-

Ha 3pnacra cTpyKTypa.

JINCKyHN . JluiCKyHH Cy MHHepaJIH Koju

KpHC"IaJIHirly no MOHOK3tHHH4HOM CHC-

ICMy y 05n11KY HCCy,LOXCKCaIOIIanHHX 11.T0-

4111(a, Koje cy KapaK Iepnc 11141le 110 BPJIO na-

Koj u CaBPUIHOJ 5a3HOj HCn bHBOCI H On H3-

BaHpeAHO TaHKHX JbyclnHl3a BeJIlIKe eJ1aC1H4-

HOCI H. Ta CBOjcrea Kao H Bp'Io cna5a HpOBOn-

J6HBOCT TOnjOTe, a Hap04H l O CJ7CKTpH11H-

TeTa, noIIpHHeJla Cy na CC JIHCKYHH ynOTpe5-

JbaBajy Kao H'3OJIaiopl.

XeMHJCKH Cy BpJIO pa3JIH411TH. OIII1iie

y3CB. 01111 Cy aHYMOCHJiHKi1TH ca CaJ1pJKa-

jCM XHApOKcHna 11 aJIKaJIHJa. AJIKa-iHje MOry

SHIN K, Na, Pb, Cz H Li. IMHoin carapace

nyop. Alto CanpNCc Fe, Mg H Mn oHna Cy

KecieH,acrH no Hpne 5oje. HHa4c Cy 5e3-

50JHH, SeJIH HJIH )KyhicacTN. OIIlHgKH Cy

JIBOOCIIH HeraTHBHH. Bpcre Koje carapace

I BoIKbe eHa)KHO Cy nOJIHXpOH4He. JIHCKYHH

Cy OCHOBHC KOMIIOHCHTe Me"raMOp([)HHX Cie-

ua.

I IajBa)KIIHje BPCTe nrlc Kyna jecy MyCKOBIIT

H SHOTIIT.

) V('Kobuw je Kaiii jyMCKH JIHCKyH, Cleo

je will 5e35ojaH 11 4CCTO c npHMecoM pa3-

llHX TOHOBa, a01H HHKana TaHHHX. HpeMa

CBeTJIOCHOM H3BOPy je IIp0BHnaH, 5HCep-

1101 cjaja H SJlare IIHnJbHBOCI H.

buowuut je MarHe3HJClcH JIHCKYH ca npH-

McCaMa I Bo)Kha. 11PH je. HHa4C CA114all MyC-

KoBHTy, pa3.inKyje cc OA Ibera yBeK Bp:10

TaMHHM TOHOBHMa, na w HPHOM SojOM Kao

H CHa*HHM nOJIHKp0H3M0M KOjH CC KPchc

o:I S:IeoIJIX TOHOBa n0 HenpolupioeTH.

QNpOKee"N . --- HHpoKCeHH ca4HFba-

Bajy nocCSHy rpyny MHHepana KOJH Cy Y

IIOrJleny KPHCTa.11H3aIIHje BPJ1O CpOAHH. Haj-

4ell1he KPHCTaJIHrlly MOHOKJIHHH4HO, i0-

CTa 4eCIO pOM5H4H0 H BPHO PCTKO TPHKJIH-

uuluo. KapaKTepuCT114HH Cy no HenJbHBO-

CTH rlapanejHoj BepTKKaJHHM IIJhOCHHMa

nPH3MC KOJC CC, Kao m TpaI0BH npH3MarH4He

Her1JLHBOCTH, 3aKnanajy CKOPO non r1paBHM

yrJiOM. HHpOKCeHH Cy HO XeMHJCKOM Ca-

CTaBy BPJIO pa3nu4HTH.
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MOHOKJIHHH'IKH IntpoKCCHH cy McTHCNnN-

KaTH KaJIUHJyMa 11 Mal He 3HJy XI[I. II ea KlN41io

4HCTH Kao .guoucuy, (aMg(Si03) Hnli ca

pa3JIH4HTHM Ko:IH'IHHaMa A1,O3 N F'C,O3

Kao (1) IU[a. bole cy cHeTsio Ie-lene ao IaMHO-

3erleHe, OIITH'iKH ABOOCHH H MOHOKpOH41nl,

Will Kaila Ca;ip iKe I Boade. on I H'Ka CBOJCI 14;1

HNI CC Melbaly.

AyFHT IC THIIH4aH MHHepan MarMaTC'KHx

5aIllux CTeHa it IbCUOBH Bap"jeieill Will CV

501a I U I BO)KbCM ilasla3C CC y MHOI HM H`I

KaHCKHM CICHa%Ia.

AM4H6OJIB . AH(1H5o1I11 Cy c.i11'11311

IIHpOKCeHHMa. KpHCTa1HIliy nO MOIIOKJIHIIH4-

HOM H poN5H'UIOM cucreMy, a pa3nHKy_Jy cc

OA n31poKCClla 110 HIi I CH3HHHOM 1101n1KpO-

143My [10 llpaBIIIIMa IIp113MaTH4He Ueu l H-

BOCTH KOIH /I13lJnajy yrao oa oxo 1240

(KC)11 HHpOKCCHa 87°). Y MoJIeKyJ1HMa HMajy

XHAp0KCH:IHy i py'lly na no XeMH)CKOj 41OpMy-

it" He oarOBapajy MCTacHAHKaTHMa Bch

KOMMCKCnnM CHJIHKa1MMa. Haj3Ha4aJHHIH

MOHOKJIHHH4KH aM¢71,150JIH Cy aKUAUI(o.il(ul.

Im-pi1,.lla(I II Cop!(0-f('ll(([l.

Ilpna 111nl MHHCpana KapaKrepuCTHgHa

Cy 3a KpHL ,LiliI'IC IIIKpIIJblle. T.-pin, nuu,

C:IMg,ISIO,I,, Ic SC15ojaH, 5eo H.3H CHH

ill) CaCBHM CBC I Tlo 3e,ICHK/CTC HHJMICC, ItOK

je aKlauuo.llud, (a(MgFe)3(SiO3),. Ko;1
Kora je jeoaH AeO Mg 3aMeIbeH ca Fe. I aMHo

3enene 5ojc. OHH MHHepan1. Kalla cy pa3B11-

jCHH Kao ai gel a m oSpa3yjy a3SeeuI, 13H.

a,31(j1u6u/('KU a36('ew CJIH4au CCpiieHTHHCK0M

a35ec i y, an11 je MaILe cauM i. bHB H Maihc

K OM IIa1 Tall.

Polo(/) u-ucla jc MHHCpan SH7aH 3a MHOI C
Cpyll 111H11C Si is CTeHC H KpMcraJlacie IIIKpII-
b11C.

O_IHBHH . 01131BHH jC op I OCH1IHK.1 r

Mal IIC IHJy'.1a, SlrrHa jC KOMInOHCHIa 5a3nux
epyH I HBHH. crena a H cam oSpasyje HoceS-
11y HpCry CleHa. FIB. urpugou/Uul (yrul/u).

Hallam cc y MHOrHM MeraNOp(kH[HM Kpi1-
C iallaCl IM IIIKpHJI UN Ma.

Ho)aIIJby.)C Cc Y HOjCnHHHM KpilCia,4UMa
HlH SCI O;lpCbCHOr 05n111(a. Kula CC jaBJba
Kao KpIICTan noceayje poMSH4Hy cilMeTpH-
jy, 3elIeH je (Kao 3enene 111HCKe 5OLle) 10
1 aMH03C2ICH a n0[ICKa ;I je 57CAOiKyT. KCCTe-
Ibac7 HJlH 5e35ojaH. 5oja My 3aBHCH 0J1
XCNUljCK01 cacrana.

TypMaaxH. TypMa.HIHH cv rpyna
a-1\M05opaCHJinKaTa KOMIIJICKCHOI XCMHI'

(Klu c,IClalia (1HO)d)e, aAKannjc, (1,lyopl.

KI,J.1 CWIIIH,dBa 113O1Op(IHy cepH.j) y Kojoj

CC HIL1a3e CIIH iipel 3HH OS IHIIII (TypNla-

:I1111CICH HapMjCICIl1). KpHCTaJIHIny' 110 [p11-

10INIAHOM CHCI'CMy: n0JaBJbY.IY CC H Y 113Ba11-

pC,NIIIM KpHcranHMa 05-INKa H3Ay)KeIIC npn-

3MC- Ilajpa1 lnoapCHUJHX 5oja Marla cy yrnaB-

Iloll IIPHH HJIH T /MHO3CJICIIH. OnTH1K41 IC

JC, lllOOCHll Heral11HaH H HoKaIyje jaKH il3-

paiAClly IIOJIHKpOH4HOCT , CBC 110 TOTalluC

.I IICOpil11HJe )IHCBHe CBeTJIOCTH , Hit CC CTOI ii

VHIlIpe5;baua 3a uo5Njalbe noJntpH3oBaHe
CBC I J1OCl U.

began. 6ep31n je ailyMocuill1KaI SepH-
Jnljcyta II nojaBlbyjc Cc y XCKCarona.Iln1M npll-

3Ma1I1'IHNM KpuC I aJIIIMa pa3J111'IHrHx 5oja

011 Vo5314ajelIC 5CJI03enCII KaC IC 10 11II-

I CII+HBHO 3e,leHe, KOJH MOIy nocr 111111 0I p(1,11-

11C ,IHMC11311je. bepiln M0)KC 531111 nolHynn

11poHllaaH- 3aMyhCn 11:111 HenpOIII Il. C111K-

iiaciOI je cjaja. lleua cc JIaKO 11 Jacilo Hapa-

JIC'J1110 5a 111 H KpT je. 101111 7 jC nel Ma 1 11 1 -

CKOI IIOpeKna IHL.1a'IH cc npelC>ICH0 y IICI -

m111n1HMa 111131 IIpaiH MI aM Op4lI IC CTCIIC.

Il /c McUiIU(il hepu.( Will je II)HaHpe;1Ho

111)01snAail H Rene je 5ojc. cMaTpa ce lipal o-

lleHH%1 KaMeHOM Belie BPCauocrH. Mel)y

ILCIOBHM BapMjeTeTHMa ipeba Ae cc 110-

bICIIC c'Mapa(q IlHTeH3HBHO 3CJICHe Soje if

uKhcr:Maplal )kyle, MOpCK03Cnclle Hn31 IInaBC

SoIC 411jH npUMepUH Mory Aa 5y'Ay 11 JU7

1 Ill KI ICIIIKIl.

Fpaila ru . - Fpanalll Cy CHnnKa I if
IICOMa pa3n11411 Tor XCMIIICKOI cacTalla Will
KpIICrannlily y po.m5oaoACKac,lpe H TpaIC-
loC;lpe Tecepalnlor CUCTeMa. IlojaB,by'jy CC

H n30J1OBaHH KpHClanUU noceSHOr xaSHTyCa

(KpHcTaJIHH OS11HK). tIOHI'KaA n BCJHKHX
_IIIMCH311ja, Cn0501IHn. y rpy[laxia H Y HeC-

Ky. '.Mory 531111 5H11O KOje 50je H3y3CH
nnaHe (anH cc Haj4ewhe HojaBJby.iy y raxl-

IIO1IPBCIIOj 5oj41), NpoBHAHH H Henpo3Hpln1.
CIaKnaCTOF Cy cjaja.

I'paHaiM NMajy HcnHKH ncrpoipa(j)cKl1

4Ha'aj it BCOMa Cy 4CCTN, Hana3e Ce. IIpCxla
HpcIit Bapnjelcia. y cBHM clenanrl.
11oxIeHVhevIo Hajua)KHBje: ipoc_t.lap Sc'ISo-
jaH. IIPBCIl i11111 >Kyl: allgp(gula, Keclelbacl.
Ha it upH, cMOnacl or cjaja. I UHH'IaH je KOII-
1 aK rHll x131 Hepall (MIIHCptln KOJH Il/C raJC Ka.i

JC.aHa NIalMaicKa crena npoSHja apyly)/

Menualu(. ipanat KojH caap)Kii IHIaHHjyrvl H

I HON(I)C, UplIe SOJC. OCHOBHa KOMIIOHCHTa

C pyn IHBHHX crena; UUPOU, KpBaBOUPBeHC

5ojc KOJH JC 110311/T y HHAYCTPIIJII 11a1(IITa

xao ..'Ie1HKH rpaHMi H aocla HeHCH; a.1-

11(11((JUII, UPBCH H KIlCTC bacrc SojC KojH CC

Ilana3H V rH/JCy it OHJIHTOMHKamHCTHMa;

H ruecapurw(. )4c3rre to KCCrel-baCIC 5ojc.
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2. MHHEPAJIH METAJIOHOCHMX CJIOJEBA

A. METAJIHLIHH MHHEP.AJIH

MHHepanH reoxcha . FBOxcde. 5a-

la CHaKC 1,102CPHC HH1jycTpHjc npaBH jC

uoKa3arCJh creiieHa eKOIIOMCKOr pa3Boja
jC, UIC HatHje, ca4HH,ana 4,6 o;icTo 3CMn,Hlle
Kope. jo5Hja cc H3 M1lHepanllHx xouueH-
Tpallnja, ynorpe5n,HBHx 3a H3ABajaEbe. Koje

cc Ilanale y 05Jn1Ky OKCHjla, XHApOKCHaa H
Kap5oHaTa pa35altaHHX MC1y epy11THBHHM

C[CHaMa IIpCTe)KHO CHJHKaTCKOr caCTaBa.

FHoxcbe cc BCoMa 4eCTO I[OjaBJbyje m y
OS:luKy eyn(pHAa.

F_IaBLill 'atic p3:11! I BO)Klja jecy:.auu'uww

I. ca 72,4 OACTO I HO)KI)a; ,veuaartau

(FC,O,) ca 70 0;1C10;AUIFOIIuw(Fe2O,- xH2O)

ca 59,9 oActo if cuglpuru (FeCO3) ca 48,3

oltc 10 I Ho Icta.
lit nex(Hima ca ta/pLuaOM (FeS2

uupOlaullor (FeS,) H MapKa3Uraoll (FcS, )

HcKoplnnhallajy CC Kilo CHpOBHHa ca'O y

Cny'ajeBlMa KaAa jc TewxO Haht pail jc

nOMellyTe K1HHepane, Kao wTO je 5HO cny-

4aj y 11cra4KQi 3a BpeMe npownor pal a,

H To 3aTO ui ro ca)lpxcc Mane Koaw4HHe apce-

HHKa (As( Hilo '3lla['HO OTexcaBa part y
nofiujaH.y I Bowba. Te Apyre n1HlICpanHC
Hacnare. Kao oHe y Pno THHFY (XycJiBa).

HCxopHwhaBajy CC 3501 BeJIHKe KOJn14wIC

5axpa Koje capp)Ke, na npepcTaHn,ajy oAnn4-
He CHp0BHIC 3a AoSHjalbe Tor okra-na.Ilii-
pH'I cc ynOTpe5JbaBa Kao C HPOBHHa 3a

Ao5HJalbe CYMIOPHe KHceJIHHe.

MarHeu u u KpHCTaJIHlllc 110 Tecepan110M

CHC'TeMy' y oKTae,gpe rB03,3CHoupHe Soje toe-

TanHor cjaja. Hana3H cc pa3acyT Me[jy

BYJIKBHCKHM CTCHaMa H Y BeJ1HKUM Hacila-

I aMa MarHeTHTHOr neCKa . Y -4C)KHWTHMa cc

IIojaBJbyJe Kao upHa KOMnaKTHa Maca. C'Ha-

)KIIO Je Mal HCl H9aH . CBOJCTBO KOJH11 CC KO-

pHCTU Aa 5l1 cc cenapHpao 0,1 111CKa, 1;11 je

cKOpo yBex npahcH u.imenuwo, ( FeTiO3 ).

XCManuw Cc KPHCTaJ1Hwe y BeoMa JICiIHM

TpHfOHaJIHHM 3JjPyw eHHM L1PBeHHM KpHCra-

JIHMa aJlH MO )KC 5HTH H 4eJH9HocHB go

rB034teHOllpli, HO orpe5 My je yBeK t pBeH

H Ca4HFbaaa HenpaBHnHe arperare o5niKa

po3eTe pyxce OJLHI HCTa . Ha OCTPBY

En5H Hana3e cc neiiH npHMepUH TaKBHx

p03e'Ia. Ha HaJ1a3HHTHMa Ce nojaabyje H

y aMOP(IHHM Hacnal ' aMa, KOJe Cy KOMIIaKT HC

II:IH noMewaHe ca 3emjboM , 6e3 MCTaiiHOr

lf3l JleAa, py)KH4aCTe Sole , Koja Cc 30Be

on'patlpherro. HoHeKaA cc nojaBbyje H y

o5JIIIKy JbycKaCTHX Hacnara: aucKyuacwu

O.iururur ca H3rnepoM ipa4IHra.
M3I HeTHT [I xeMaTHI Cy BeoMa IjelbeHH

MuHepaJlI rBo)K1 a, y JyrocnaBHjH Hx HMa
Ko;I PecHor XpHSa, y OKOJIHHH Bapeula,
Ko, .by5Hje, Ha PyAHHKy H KonaoHHKy.

Iluputu je HajpacnpocrpaH,eHH.iH oA cBHx

cync)H,aa. HojaBJbyje cc y npocrpaHHM MH-
HepanHHM MacaMa. KpncTanHwe no iece-

panHOM cHCTeMy, KpHCTaJH Cy 05H4HO y

oSnHKy KORKe HJIH neHTarOHAOAeKaeApa (Ko-

iH cc Ha3HBajy nHpHToejjpIMa, jep cy Ka-

paKTCPHCTH411H 3a nHpHT), 4eCTO CC SJIH'3He

y 05JIHKy KpCTa. )KYTH cy a nOHCKaa KeCTe-

IbaCTH, 35or nOBpwHHCKOI yTHuaja nHMOHH-
a. Hpoce4Ha TBpaoha je 6 Ao 6,5 a npH

Kpecalby Aaje BapHHAe H MHpHC Ha cyMnop.

AIMoc(pepcKH yTHuajH MCIbajy HHPHT BPJIO

Splo H npeTBapajy ra y c)epncy_a4)a I Ae-
,3oM is onepy Boue Koje cc Hana3e y )KHLIH
it )jCJOM 0KCHAHpa y 4)epncynljar. KOjH Cc

oAHaja y oSnHKy nHMoHH -ra. TaKO HacTauIH

.IHMOHHT ocraje Ha HOBPLUHHH iie)KHwla

\wHepana oE)pa3yjvhti 1113. Kal i l'

MHHepanH SaKpa . baxap je me-

ail no3HaT jOW H3 HajcrapHjer aHTH4xor
Ao5a a Aauac CC HajuJHpe ynorpe5JbaBa Kau

;to5ap IIPOBOAHHK eJlexTpHIw Tcma. JiertlpaK
ca KanajeM aaje SpoH3y Koja cc ynorpeSJba-

Bana 3a H3paAy BaTpeHOr opyxcja H onpeMe
3a 1ioMahHHcTBo . OCHOBHM MHHCpaJ1H SaKpa

cac!aBJbeHH cy npeTe)KHO 04 xanxouupuuaa

( FeCuS2) H pa3HHX Cyn(jHAa H cynl)o-apce-

HHAa SaKpa H rBoxcba . Ta. ceKywAapHa je-

aw6eit,a. Hac rasa OKCHAauHjoM. YrnaBHOM

Cc cacroje o,1 CCKYHAapHtx cyn(HAa: xaAKO-
31o1a (Cu, S) H Kohc';tuua ICuS(; Kao H Kap-

SOHiI ra: .MaAaxuu4a, CI12CO3Cl1(OH), H a3y-

puum, 2( uCO,Cu(OH),.
XUAKpullpuw Kp1CTanHwe y Ma.aHM Te-

T pal OHCKHM KpHC I auHMa . 35H)CHHM H CJIH4-

IIHM TeipaeApHMa. Ho npaBH.ay cc nojaB-
:hyje y KOMnaKTHHM MacaMa, ca Apyl HM

MHHepaJlHMa 5axpa m r'Bo)KI a, Kao Hnp.
y SaKpoHOCHHM KOMHneKCHMa y ApH3o11H

if y 4Hney, y JyrocnaBHjH 1(0,3 Bopa, HAM
[IpilrH y MaJIHM KOHrjeHTpalIHjaMa BCJIHKC
mace nHpHra Kao y Tap3HCy H PHO IIHHTy.
)Kyl je ca npejla3oM y 3eneHKacro, ca

4CC I HM npenHBHMa AyI HHHx Soja.
AlaAaxuw cc nojaBJbyje y 06JIHKY IlpH3Ma-

1 H4HHX KpHCTana no MOHOKJIHHHgKOM CH-

cIeMy, xoulocaapcKH, yrJIaBHOM cna5o pa3-

BujellHx . Haj4ewhe cc Hana3H y 6c305111,14-

0
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HHM MacaMa HJIH Kao JlceyJOMop41aH (o5-

JIHK ApyrHX MHHepana). Mox(c HMa1'H HHJaII-

CC n09CB OA cMaparAH03eiieHe AO TaMHO-

3eneHC 5oje a cja( My je cTaKnaCT. Bpiio je

pacrrpocTpaweHa SaKapHa pyaa a noCTaHaK

My jC Be3aH 3a pacnaaawe SaKapHHx pyna on

KO(HX Hacraje OKcHaaUHJOM,

MHHepaJIH )KHBC. - Maaa cc a(HBa

HaJIa3I1 y eneMerlTapuoM crawy H y 05nHKy
aManraMa ca nneMeHHTHM McTaj]HMa, Kao

pyaa 04 3Hagaja je je;IHHo MHrlepa l >K13Be

xojH ce Hana3H y npnpoAH a To je wen

cyn^Hn r^uUO6upuu(. Taj xnulepan Kpiicl a-

.3IIwe no poMSoeaapcKOM cucTeMy. H no
KpHcTanH3auHjH ciia;la y Irc i y KJlacy Kao

H Knapu . Maaa cc BeoMa pCIKO Ilana3H y

JI05po 4)OpMHpauuM KpnCTaJIHMa, na je

qaK H TeWKO na cc Hahc y' KpuclaJiIIOj (POP-

.'.III youuwTe. Ho npaBHJIY. Hana3I1 cc y

O5JwKy cnojeBa aMOp4IHe Mace H IH y ob-

:IHKy pacyi e npanlHHe . 6oja Myje CKepaCrHO-

upaeHa. TaMHOUPBeHa HnH cMet)a. LjHHO-

SapHT HMa BenHKH eKOHOMCKH 3HaHa). H,e-
IOHH CJIOJCBH cy (1)OPMHpaHH HpH HHCKOJ

TeMnepaTypH, 9aK H aKO Cy HCKH Oa Ibl1X

H BynKaHCKOF nopcKJIa.

MBHepanH UHHKa . Gen" McTan,

nnaBH9aCTOr McTanHor C(aja, HHCKC Ta9Ke

Ionwewa (419°C), UHHK cc yrnaBHOM yllo-
TpeSJbaBa 3a npaHJ1 ewe nerypa, KAO Hnp.
MecHHra H 3a npenna9ewe McTaAa KOjH naKo
OKCMAHwy, xao Hnp . i Bo)lc a.

FnaBHH MHHCpan UHHKa je CyJI (IHa UHHKa,

KOJH ce y npupoTH jaBJba Kao ('(pa.l puui

(ZnS) HJIH 6,iucwrabau (6.ienga). KpHcTanH-

we no ieCCpanHOM CHCTCMy, BPJIO pCTKO y

05-111Ky hl'pl(rllua KOjn KpHCTalwllle HO XeKCa-

rOHanHOM CHCTCVV. Hopei cy.T(ti1a 11 Kap-

SoHaT UHHKa , ZnCO3 COO WCODUUd, y5paja ce
y pyAe uHIIKa.

CyJi4 HA UHHKa O6H9HO ce JaBJba y BCnH-

KHM KOJH4HHaMa y npaTH.H raneHHTa, cyn-

$iiaa OJIOBa , TaMHOKeCTeHacTHX ao UPHHX

rpoMaAa , caCTaBJbeHHX OA 3pHaua pa3nH9H-

ic BenH9HHe. OA raneHHTa cc H3iBaja (4:io-

TaUHj0M (Ha9HH cenapat ije). Koja OMOI y-

haBa TaKBy KOHUeHTpa[Hjy MHHepana Aa cc

on wera Mo)KC AOSHTH 45 Ao 55 OACTO

McTaJia. McTanypruja UHHKa je cno)KeHa H

3axreea CHpOBHHy AOCTa 6oraTy MCTaJOM.

C4)anepHT Cc Ha HCKHM MecTHMa, Kao y

HHpHHejHMa , JaBJba y O5J1HKy AOSpO pa3BH-

jeHnx 11paBH:IHHX KpHCTaJia TeTpaeTapcxe

XeMHeapHJe a H Y MHOIHM UPYFHM (t)opMa-

Ma. KpHCTann Cy McACHO)KyTe Sole, a-3H

Mory 5HTH H UPHH , 3eneHKaCTH , 5C35OJHH

H 6enH. Hexu cy HCnpo3pa9HH anM MOry

5HTH np03pa9HH 'talc m HpOBHAHH KaO Kapa-

MCJIHH H i ll McTCHH c()anepHT.

Jle)K Hwra UHHKa cacToje cc oA c(panepH i a,
KOJH je npHMapHH MHHCpan. H i pynC MHHe-

pana KOjH CC Hana3e y noBpwHHc KHM 30"a-

Ma ne)KHwTa , a KOJH Cy H a CT aJil Xemm.lLwHM

npoMeuaMa cyn(lHAa (Il yreM 0KCH Aa uHje,
c rlHpawa non 3 e MHHM B oJIa M a m npoAOpol

pacTBopa y Kpe9waKC HJIH AoJOMHT e C AC CC

4opMHpa K ap5oHaT Kao Inro je c,MUUSCOUuuc
HJI Ii vrlypoi ur(r4uui).

MBHepanH oJloBa . CBeTCKa npo-

I13BOawa OJIoBa 5a3Hpa Ha TpH MHHepana:
w.u'nuui I PbS). gepvcuiu ( PbCO3 l H aHi.IC-

JUUI ( PbSO, ). Jlocnenwa ABa MHHepana

npoH3BOa cy xeMHjcxe ipaHC(popMauHje I a-

Jielnrra Ila cc 3aro H Ha,ia3e yneK y3.3e)KHW i a
ra:leHHra. YnpKOC OrpOMHe pain pcHocIH

rancuura, MHHepaJi KOJH cc cMaipa KopHc-

HnAI is ,io5HJaHe OJIOBa. HaTaiu cc caA10

y HeKHM KpajeBHMa , McI)y KOJHMa jc H ao-
nHHa MHcHcwwja y CA,Jj, rue cc na,laJe

HajBehe Ha CBCTY KoHUeHTpauHje MHHepana

onOBa H UHHKa . Y UeHTpaJ1HOM aeny MeK-

cHKa , H3Met) y LlHxyaxBC H KoaxHne , Hana3n

ce npoCTpano noipy-ije 5oraro OJIOBHHM

pyaaMa. N y Jy)KHoj AMepHUH Cc Hana3e
borara J1e)KHwra ioi MHHepana. Y EBporul

Cy y T3B. cpeyb3e,MU0j upohuuuuju y HlnaHnjH

5oi a is :ieJcuurrt 1ICKOpnwhana:ul jo1T1 Pu i-

JbaHH Ilpe 2000 rOAHHa . Ho3HaTa Hanainw-

Ta y WHaHUjH Cy Ha CHjepa MopCHH y o6-

iiacrH J7Hneapec-KaponHHa. Y JyrocnaBHjH

ra HajBHwC HMa y Tpen9H , 3aTHM no Pyn-
HHKy, KonaOHHKy, y 6JH3HHH ABane; KOJI
Honor bpna, Jaweaa, 3neTOBa, .L o5peea.

oKO Bapewa; y McIHHUaMa H LIpHOj, KOA

JIHTHje H KaMHHIIe.

I'a,ieuui I cc jaBiba y KpHCTanHMa H3BaH-

pCAHOr 05nHKa , CKOPO yBCK 3HaTHC BCJIH9H-

He, y BHay KOUKC H OKTaCApa , KOjH HMaJy

caBpweHy H KapaKTepHCTH9Hy r(enJhHBOCT.

napanenHy nsbocHHMa KOUKe . OJIOBHOCHB,

ca JaKHM McTaJIHHM cjajeM KOJH Cc 0005HTO

HCTH9e Ha CBe)KnM fOBplnUHalfa nell-

J1,HBOCTH Koje, nocne H3BecHOr BpeMeHa
nocrajy Hew 10 3aMyhene ycnca oKcHnauHje.
XeMHjcKH cacTaB raneHHTa je yjesHa9eH.
caapxcri IOIOBO yBeK cpebpa. allrHMoHa,
l BO)K1)a H UHHKa ; cpe5pa MOM (C y HCKHM
c:1Y9ajeBHMa Canp)Kaaani it .10 3 o;ICTO

(cpe5pouocHn raneHHT).
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6. MHHEPAJIH JAJIOBHHE

Kao IIITO CMO BHJjeJIH, Cyn(fiHAH H OKCHJIH

Cy OCHOBHe CHpOBHHe 3a a05HJatbe MCTaJIa

Koje rH MHHepaJH cajp)Ke. OHH Y I6HXO-

130M IPHPOAHOM cTatby ca4HrbaBajy rnaBHe

McTaiiHgHe MHHepanc. Aim Te MHHepane y

npHpOAH npaTe H MHHepanH KOJH Cy 110

XeMHJCKOM cac aBy COJH, Kap5OHaTH. Cy;l-

4)aTH H XaJ]OreHHAH. Y le)KH WTnMa MCI.1-1114-

HHX MHHepana Tit MHHepanH, 3aJeAtlo ca

bCJBPe)HHM cTeHaMa, ca4H}baBajy jco jie-

McHw ra Koja cc He HcKopuruhaBajy y npOUecy

A05Hjarba McTana, na cc 3OBY MUUepa.1U

juaobune HJH xpahe ja.iobuua. To He 3Ha4H

Ila HeKH MHHepanH , KOJH y pyJHHHHMa Me-

Tana npeacraBJbajy janoBHHy, He MOFY HMa-
IH CKOHOMCKH 3Ha9aj. TaKBH MHHepanH Kaaa

ohpa3yjy COI ICTBCHa nex(H WTa, Kao ()nyOpH1 ,

v1epMep, SapuI. npeaCTaBJbajy KopI1c11y

P)'ay.
Kapboxarx . -- KapSoHaTH Cy MHHe-

paJIH nn09acTOr u3rneja 5e3 oapebeHe 5OjC.

MOIY SHTH 5eJIH HJIH naKO OSOjeHH. H lV-

3CB axo caap)Ke KohanT (Co) HnH SaKap
(Cu). I JIaBHH 4naHOBH Te Knace o5pa3yjy

JIBe H3OMOp()HC rpyne.

3a npBy Ipylly KapaKTepHCTH4HH cy: Ku l-

1(Ulu )CaCO3). gonoMuru (CaCO3Mg(03),

Malxe3Uw (Mg('O3), retUWCOHUlu (PbCO3),

cugepuur (FeCO3), guja.J0111w (MHCO3), cc)r-

poKo6a;rw (('0('O,). Tit MHHepanH KOJH cc

Moly MewaTH y CBHM IIpolloplHJaMa nojaB-

:byjy ce y o6J1HKV ,'tO5po pa3BHjeHHX KpHci aJla

poMSoeaapcKo[ cHCTeMa y obuIHxy cKane-

IIeolapa, pOM5OeAapa HJIH KOM6HIIal1HJC
JCJIHHX H apyr'HX.

Ka:u)uia. Haj FHnh4HHJH npeaCTaBHnK llpBC

H30Mop4)He rpyne. Hana3H CC Y BeoMa JlCHHM

xpHCTanHMa BpJJO SoraTHM KoMSHHaunjaMa

IIJ6OCHH ( KOHCTaTOBaHO je npexo xHJbaay

KOM5HHaitHJa ). JaBJba Cc y o6JIHKy 5nH3a-

HaHa pa3HHX oSJIHKa. Be35ojaH je a Kaja je

I ycr flaj4ewhe je 5eo HJIH pa3JH4HT0 oho-

jCH CTpaHHM npHMecaMa. CTaKnaCTe JC

cjajHOCTH, KapaKTePHCTHIHe Kauja KanHHHH-

IHe y ohnIKy Kyne . KaJ1II.HT Je BeoMa parllH-

pCll MHHepan. Ca4111baBa CeJHMeHTaJHe CTC-

He Koje noxpHBajy BenHKa npOCTpaHCIBa
3eMJFHHe Kope.

3a apyry 113oMOp(IHy I py11y KPC4rbaxa
xapaK-rCPHCTH4HH cy apatuUluu (CaCO3 1.
hulueputu (Ba(O, ), 4 upont ujanuut ( Sr(03 )

H 1lep.V('uw ( PbCO3 ). TH MHHepanH KpHCTa-

nHWy no pOM5114HOM cucle\1V, KpHCTanH Cy

ylnaalloM 5J1H)KIieHH (SuH laHHH). nonpH-

Majy nceyaoxexcaroHa.IDle (^opMe KaTKa;I

y 05JIHKy IIpH3MH KOJC noacehajy Ha KV:Ic.

Y CYII]THHH HHCY jaJIOBHHe aim cc Ha OBOM

MCCTY O H HMa rOBOpH 35017 HaHXOBC CJIH4-

HOCTH ca KaJ1HHTOM.

ApaloHut[l, HajTI]I1H4HHJH npCACTaBHHK

Apyre H3OMOp(lHe rpyne Kapbouara, Ha-

JIa3H Ce y aMOp(^HHM MacaMa H npeACTaBJba

MHHepan OA Kora cy Ca9HHCHH CTanarTHTH

H CTanaFMHTH , y 3paKaCTHM H 4)H5pO3HHM

at peraTHMa H Y BHAy CHTHHjHX H KpyllHHJHX

JIO11THua C,IH4HHX rpawKy ( I palllelbaK).

Cyn$2TH . Gopufu (BaSO4) JeAHIIH

jc MHHepaul OBC I IOTK:Iace KO)H Ce HaJla3H

mj.ej1Io ca McTaJIH411HM C\Jl(j)HAHMa Kao

janoauua. Ca cwpOH14U/W1lwa .nt (SrSO4) H

Uuf.le3uluo.f (PbSO4), ca lHlbaBa jeaHy 143o-

MoP(pHy rpyny. CrpoHUUjaIIH 1 cc jaBJxa, Ma-

aa He 4eCTO, y McTa-loHoc lIHVI N( HJIaMa, AOK

iC aHIJIe3HT THnU4aH MHllepa -I XCMHJCKHX

rpaucrpopMauuja, Kao into CMO -ro pCK.1H KOA

MHHepana OJ1oBa. Ljcna Ta rpyna xpuciaJ]H-

IHe no pOM5HIHOM CHCTCMy. 6apuw cc JaB-

Jba y neoMa JIe11HM KpHCTaJ]HMa KO)H cy

5oraTH y xoMSHHaHHjaMa IIJbOCHH , y Heea-

CTOM OSJIHKY H y KapaKTepHCTH4HHM arpe-

I arHMa KOjH nu4e Ha KH Hry. 6apHT je jaxo

pacHpOCTpaH ,eH; Hana3H Cc Y KOMnaKTHHM

MacaMa Koje CC nOHeKaj H CKOHOMCKH HCKO-

puulhaaajy , xao H y ca6HjeHHM u rpyMe-

HaCTHM HacularaMa.
Xanoreueju . Je;THHH MHHepa.n OBe

Ipylle Koju cc Hana3H y t,1cTaloHOCHH.M NcH-

naMa jecre qb:tyopuw (CaF2). L1ajaBJbyjc

cc y caapuleuuM KPHCTaJHMa Koju ciiaaajy

y TecepauHrl CHCTeM , CKOpO yBCK y KOM-

SHHauIIjH KOHKC 11 OKTaeapa H,'IH poMSoAO-

;leKaejpa . 14ecTO Cc Hana3e KpHCTanH-5JIH-

'laHHH HaCTauH npoaHparbeM aBejy KO11KH

jejue y apyry; uojaBJbyje cc H y aMOp4)HOM

crawy a H y 3pUaCTHM arperaTHMa. Ljena

Ce caBpluCHO no rJbOCHHMa KOHKe. PeTKO

je 5e35ojaH, 05H4HO je Jby6u4aCT, 3eneH,

HpBeH , MOAap, )KyT, cMeh, 5eo, na 4aK H HPH

Kao 1Ir ro je cnylaj ca $JIyOpu rliMa y 5JIH3HHH

paJr10aK I HBHHX ne)KHwTa. HeKH Cy KpHd I a-

nH OPOBHa1IH a HeKH caMO np03pa4HH;

4)JlyopeclleHTaH je; 3hor IberOBe Mane AH-

cnep3Hje ynorpehfbasa cc y HpOH3BOa1bH

05jeKTHBa 3a MHKpocKon . (DJIYOPHT je pawH-

pCH no UCJIOj 3eMJbH, O5HMHO ce Hana3H y

KoJIH'lHHaMa Koje cc Mory HcxopwnhaBaTH

H TO y XHaPOTCPMaJlHHM xcHJlaMa Malle

reMnepa type ]cao H y MCTanoHOCHHM )KH-

naMa . Tpeha HOMeHYTH BenH4aHCTBeHe Kpl1-

C1ane H3 KaMSepneHAa ( BenHKa BpHTaHHja)

H KpHCTaJIC Hal)eHe y a -4ncKHM BeHHHMa.

C
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3. J[PArO KAMEIKE

CUHHeJI . -- CIIHHCn jc 3aBpn1HH MnHe-

pan jeAHe H3oMopne rpyne Mullepana

CIIHHeJa . Kao XCMHJCKa (4opMVJla MONK' :1a

ce y3Me H3pa l Mg.AI2O4 HaKo Mg ,iL),Kc

,qa 5yAe ACAHMH'HO HAH IOTIIYHO 3aMCIbCH

ca Fe, Mn, Zn HJIH Cr.

KpHcl i.iHI11C 110 TecepaJIHOM CHCT'eMy, y

,Ia.111M a: HI ;1o5po pa 3BHjCIIHM Kp11C l;(: 11101.

cliOpo yBeK y OSJIMKy OKTaeAapa. nOHCK:IA

kill poM5o11oacKaeAap H. Hajpcl)e. Kilo KOI1K:1.

I l(laLJbyje Ce CKOpO Y CBHM 5ojaMa, aJlll

IlajIelnhe je upBCH. OI pe5 My je 6eo, cjaj-

HOCT CTaK,iaCTa, MO)Ke 511TH 11pOBHAaH HAH

nornyHo Heup03pa4aH.

XpH3o6epHJI . XpH3o6ep11Il KpHCTaJI-

:IHllle 110 pOM5H IHOM CHCTeMy, n0JaBJbyJC

Ce PeTKO y jeAHOCTaBHHM O5nMuHMa Beh

O6H4HO y KOMnAHKOBaHHM 5JIH3auuHMa:

no ABC jeAHOCTaBHe MHAHB11Aye 5JIH3He cc

110 jeAHOJ nJKOCHH pOM5N4He npH3MC; HO

TPH TaKBa 5J1H3aHUa 5nH3He cc Meby co5oM

nplBHAHO, o5pa3yjyhH cno)Keny 5JIH3Hy rpy-

ny CnM4Hy 5HHHpaMHAH. TaMI103CJICHH BapH-

JCTeT xpu3o6epHna 30Be cc a.aexcaHgpulu.

Ho XeMI1JCKoM Cacraay XpH305ep1TA je 6e-

pHJIHjy'M-anyMHBaT, Bc(AIO2). Boje je 3e-

ncllxacio)KyTe go CMapan;woleneHe, noHe-

KaA ca ianacaCTHM pe4i1CKCOM KOJH nOA-

ceha Ha Ma4Hje 0411, y 4HCTOM CTalby je

npoBHAaH HHagc np03pa9aH . 1 11CTH 11pH-

Mcpui npeucTaBJbajy BeoMa ueH,eHO Apal o

K;(]lelbe, Kao HITO cy ^TaKBH KOjH CC Wily

(L(r41((e OKO HAM I40000an.

KopyHA. KopyHA KpHCTaJIHwe 110

1 p111 OllaJIHOM CHCTcNly* Y KpHCTaAMMa Ilpll-

miaTH4KOr OPJIHKa, fOHCKilLI 3iiaTHC Ben11411-

IIC, ca 5HIIHpaMHAaMa HJIH pOM50CIPHNE.

110 xeMHjcKOM cacraBy KopyHA Je AI2O3,

CKOPO je 4HCr, pCIKO jc 5c35ojaii, Mo)Ke 511 ill

cMeb, n,y5H4acr . cHB. iKyi, upBeH y pa3nH-

4HTHM HHjaHcaMa ; 5ojc Cy 4ecro 3OHa.1110

pacnOpCl]CIIC 35Or IIpHMeca Apyrnx MHIIC-

pana. Mort' SHTH 11p03pa4HH H Ilenpo3pa4-

1w. Ca r,10 BapHjeTeTe KOjH cc OJIJIllKyjy
npoBHAHOH1hy mace. H, Y3 TO. HornyHOM

5e35ojHOUlhy HAM 4HCTOM oApCI)eHOM 6o-

JOM, 3OBeMO UACMPHUIUU KOpVHg H OHM rlpeA-

CTaBJbajy AparO KaMeD c. HaJCKynIOUeHHJH Cy

I lB. ucLU04)ha4KU caqupu a3ypHonnane 5oje

H ucLuo4Ma4KU py,5un. nen upBCHM KaMeH
IIOTIIyHO npOBHAahI.

TNpKN3. THpKH3 je xHApaTMCaHH

a:IyMHHHjeB 4loc4IaT ca SaKpoM H I B0)Kl eM

Kao npHMecaMa. IlojaBJbyje ce Kao 3rpy-

IIIaHH reA ** HJIH Y MHKpOCKOHCKH CHTIIHM

KPHCTaJl MMa TPHK ,IHIIH4KOr CMCTCMa. On-

wre y3eB ro je Ilenpo3Hpal1 MMllepan, a
Hocraje HpOBHABH TCK KaAa ce HpeTBOpH

y npax (eJleMeuTapllH KpHCTan). He5eCKO-

II-IaBC je HAM 3eJCHe 5oie ja5yKe; NMa ciiab
BonrraHH cjaj, a orpe5 My je 5eo.
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4. MHHEPAJIH CEJJ,HMEHTHHX JIE)KHIIITA

ANaTNT. AnaTHT KpHCTaJ1H1ne 110

XCKCaI o11an11oM cHcreMy a nojaBJbyjc cc v

KPHCTaJIHMa BpJlo pa3JH4HTHX BCJIH4HHa.

Y I HCHYTH KpHCTa 1H HMBJy IIpH3MaTH4HH

Xa6HTyC ( 05JIHK ), AOK Cy KPMCTaAH KOJH

ce Hana3e y nyKOTHIIaMa rpaHHTa (Anna)

neBaCTOr O5JIH1(a. OA nOTIYHO 5e35ojHMX

BapHjeTeTa go MyTHO IreHP03mpHMx, anaTw1

MO)KC HMaTH Hajpa3HOBpCHHje Soje, Met)y

KojnMa Tpe6a nojByhH 3eneHOacyhxacry H

'Ieneuoa3ypHy. oba BapHjeTeTa ynoT'pe6lba-

Bajy cc 3a HaKHT. AuaTHr je BeoMa pacnpo-

C'Tpalbell Meby JC)KHHrrHMa pa3n114HTOi no-

peK;Ia, a Ba)KHO je KaKO C reonowxor TaKO

11 C TCXHM4KOI I71eAHnjra Aa JC OH 1naBHa

MHHCpaJIHa CHp0BHIIa 3a AOSHJaH,e 4Ioc4lop-

He KHCCAHHe. IlojaBJbyje Ce y JIBa BapHjeTeTa:

Kao aUUWUUI y O5AHKY KP14CTana H Kao

joy (p1104 y aMOp4HIO-KOJIOHJIIIOM KpHnTO-

MCpHOM (HeBHAJbHBa 3pHa) H 3eMJbaCTOM

05n11KV. r^

6OKCHT. -- U0KCHT je MHHepaA KOjH

HaCTaje IIyJIBePH3aIIHJOM ( pacnaAan,eM)

(PCJACnara H (peJAcnaToHAa MCA HapO9HTHM

yc:IOBHMa CpeAHHe, a caCTaBn,eH je 0;1 CMewc

anyMHHHjeBHX OKCMAa H XHApaTa , KOJH CC

eMalpajy Kao HoCe6He BPCTe MHHepana 0,1

npe pcnai"BHo Mann ro;HHa. To je JCAHHa

C11POBHHa 3a McTailyprljy anyMHIIHjylla,

HajO5HnIIHJa y 3CM!b1)10j KOpH. CaCTaB 5OK-

CNTa, AanaC Beh Ta4HO II03HaT jeCTC: xugpa-

piuAuu4, A120,• 31120, gujaeuop, A1203 • H2OH
24yMO1e,I, AI20a • n I O.

*) Y HawOi nlrrepaI ypH He Hl2Haja ce rpwoua,nw
,-cm Kpc l aml na tije. Toe y vac obahK xeKcaroHanlloi

CHC i eWL

**) remI 1e KOMIIaKIHa MC!IalHHCKA Maca-

r-

r-

r-
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5. MHHEPAJIH COHNX JIE)KFIIIITA

XCMHJCKH TaJ103H (COMM MHHepaJIH) 41op-

MHpanH CY Cc 3a BPCMC CYBHX H TOHJIHX

xJIHMaTCKHx nepHOAa HcnapaBal-beM BeJ1HKHX

Maca MOpCKC BoAe xoje Cy Stine oAce4000

0;1 MOpa H 3aOCTaJIe ;ly50KO Ha KOIITH11CII-

IHMa yCncj eporeHHX HAM TpaHCrpCCHOHHX

nojaBa. To je HcTH npouec KOJH cc J1aHac

0JtBHja y conanaMa, BeJ1HKHM BewTa4KHM

je3epHMa cnane Bone, H3 KOJHX ce no5Hja

Hajaehu aeo Conti 3a KyxHlby. CenapauHja

KoMnolleHaTa pacrrsopeHHx y cnau0j BOAR

oc3Bapyje cc calla 110 ce5H, 3501 IbHXOBC

HejejHBKe pacTBOpJbMBOCTH. FlocToje TPH

0IIIlITe BPCTe COHHX ne)KHwTa: KanxjyM-

CKa, SopaTCKa H HHTpaTCKa.

a) KarlxjyMCNa aeicH1UTa. Ka-

.IMjy'MCKa ne)KHwra cacraBJbeHa Cy oi1 cmiii

Kole CC I1pBe TaJlo)Ke, lid Cy OHa m HaCTaJia 11:1

IiO4eTKy' ucriapaBalba. Ha nPBOM NieCly

IO jC K:UIUHjyAI C\A((I:II V B11;1y 111Uell

I(aSO4.2H20)u cai.rugpuura(CaSO4)-3aTHM

K i'.l'Uih(KO co (tiaCi) H. KitO IIocilc;llba ()1a 3a,

upH Hcnapelby. Tano)KHne Cy ce KaJllljy-

MOBC H Mai HCTHJyMOBC COJIH: (ui lhui

(K('I) HKapilalulu (MgCI2. KC) . 61120),

IIIVICulall y'BCK Ca KYXH1bCKOM co.by. Coca

ne)Kl13H I a cy ca441lbeHa on Cnojcoa y O5JIHKy

co4HBa pa3Jw4HTe Ae5JbHHe xoja cc Kpehe

OA HeKOJIHKO CaHTHMerpa ao 40 Meiapa.

Y BCJIHKHM COHHM nC)KHWTHMa Hana3c cc

„ i55petobu coau", y 0SJI14KY Kyrlone, ca ocHO-

BaMa y,1Y6HIiH, 31 IbC9CIIH It KOjH cc npolc)Ky

HIIBIIIIIe. 3501 IIJIaCTHgHOCTH MHHepaila TaK-

BH SpcrOBH Cy ca4HH,eHH OA xoMOI'elc

dace. JCaaH OA npuMepa Te IlojaBe je „una-
luHia cones" KOn Kapnoue y IllnaunJH.

0) JIeNCxurTa SopaTa . - HajBeha

Ko:w4lwa SopaTa, ICOjU Cc rlana3e y iipHpo-

.tll. IIaCTana Cy Tano)KerbeM H3 CnaHHX je-

tepa. 14 MHIICpanH Otte nOTKnace Ha.Ta is CC

\ paHHJe OIIHCaHHM Sa3eHHMa KanHJYMOB-

CKHX ie)KHHria. IIacnare OA cKOHOMCKOi

illa9aja HP0H3B0n Cy TanoX(elba Ha oSanaMa

H Ha Illy Je3epa Kao wTO cy CHpilec, OBeHC

H BopaKC je3epa y KanH4)opHHjH. Met)y

nplMCPHMa Hacnara SopaTa, Koje cy HaCTa-

ne HO I fYHHNI HCnapclbeM Jelepa HaJn03Ha-

THje je Hajia3HwTe y AOJHHH CMpTH Y

KaJIH410PHHJH, 4Hja cy ne)KHllITa HCKopHlll-

haBaHa y TOKY MHOIHX rOAHHa H TeK y

HajHOBHje BpeMC (ianywreHa. Hacnare 5o-

paTa IrOCTOje H y 1IHney, y bOJIHBHJH H y

AplcHTHHH. FJIaBHII NIHHCpan41 KOJH CC Hil-

na3e y THM nex(HwTHMa jecy: SopaKC'

INa2B4O7 . I0H2O), /CO .Wt h/11 11 l (Ca2B60,1
•511,0). Kepuuuu (Na2B40,.41 120) u ba-
pur(1uu IMg6B14 . 026C!2)

i4) JIexcHWTa NNTpaTa . CJIOJCBH

IIHTpaTa HBCTaJIH Cy HcnapaealbeM Jelepa

'IHje cy Bone caap)Ka;le Ta j eAHH,elba.

Jejulo neilcunn"e uiiipaTa Koje ca.lp)icl

Ka lU/ebr waaurupy (K NO3) . a Koje ce HCKO-

pwHhaBa, Hana3H cc y 4Hney y nycrIlbaMa

A I aKaMa, TapanaKa H AHra4)arocTa. a xoja

ca'wlbaBajy je)la H uojac KOJH CC uporexce
IlapaneJiHO c AHAHMa, Ayr 600 a w HPOK 0,1
20 1 no 150 KM. MarcpHjan KOJH canp)KH
25- --30 OACTO 4HCTe HIaii HTpe 3oBe cc Kanu 'Ie

it CJIOjCBH KOJH cc H a ,,ia3e u a IIOBpInNHH

Ka lui4epac. N 3rnejja ra cy is n C)KHlri is y
liC t o Ca BynKa HCKHM CTe H a Ma Koje cc npo-
i e)Ky l opHa11M nJI aTOl1Ma.

KyxNwcia co. - Ky'xlIH.cKaco(NaCI)

je Bch uuMCHyi MHHepan , KPHCTanHwe no

ICCCp1JIII0M CHCTeMy y KOUKe H pCIKO y

oKlaeipe. HojaBJbyje cc y 3pHaCTHM H

(')H5pO3HHM arperaTHMa H TBOpeBHHaMa KO-

je OSpalyjy CTanaKTHTH. 'F)e35oja" je, no

Mo1+Ce cc HojaBHTH H UpBeH NAM x(YT 35or OK-

cnna rBO)ICl)a KOjH CJAP)ICH H , H3y3CTH0 y rlna-

Buj, 3501 npexo5pojHHx aTOMa Harpnja pac-

Hopeb)eHHx y pewerKH xpncrana. Jlaxo cc

Uena napane.HO nlboCHHMa KOUKe. BpJO je

paCTBOpJbHB y BORN, Me1yTHM, IberOBa pa-

C-IB0pJbHBOC'1 cc He Melba 3HaTHO npoMe-

HOM TeMneparype. To je MHHepan HajwHpe

nO3H/r H ynolpe5JbaBaH.

Aa 5H cc OSe35e1Hno nocenoBalbe cones,

35or [belie SHTHe Ba)KHOCTH , apaH )KHpaHH

Cy MHOFH Tpr0Ba4KH CIIOpa3yMH Ila cy 4aK

H BOIIeHH paTOBH. Y cpenlbeM BCKY. Y

tlajBeheM ;lent' eaponCKHX 3eMaJba, 3501

ctJlll cc Iiuje npelano HH OA yriberaBarba

11H 0,1 llu5yna.

rxnc. - rInc (CaSO4. 2H2O) je

MHHepa:l MOHOKJIHHH4KOr CHCreMa KpHCTa-

.H3auHjc. iiojaBJbyje cc y Kpuc-iasluMa pa3nH-

4NTHX ohnHKa . yrnaBHOM npH3MaTH'HHM,

TaSsH4aCTHM H Co4HBaCTHM , 4ec i 0 SJIH)K-

IbeHHM Y 05JIHKY Bpxa Koniba . 5e35ojaH je

HJH ScO , nOKa '3yje Ha HCKHM nibocHHMa

ceile4)aCTy CjajHOCT a Ha npyrHM CTaKJIaCTy.

franc je MCKaHH MHHepan Mo)Ke cc orpeb-

CTH H IIOKTOM. JeaaH BapI11eTCT rHnca yno-

rpe5:baBa cc Kao opHaMeHTHH MarepujaJi u
(a H3paAy BajapCKHX MHHHJaTypa a.ta-
fiacOie p.
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6. EJIEMEHTH

IIJIEMEHHTI'I METAJIH. flJleMe-
HHTH Mcla .TH KpUCTaJIHWy no recepaJIHOM

CHCICMY, y 05JIHKy oxracapa. KOUKe H p0Nt-

5o) o)1eKaeJ1pa. MCKaHH Cy, na HM cc 3aTO

porn,enu KpHCTana 5p3o Hcxa5ajy , )KIUIaBH

C'V II TCIIIKii. uMajy HHTelr3HBHy CjajHOCT.

3.wlun ( Au), 11nN911c je )Ky're boje Ha;la3it

CC Y ABe BpCre .7CNCHIIITa: pry1Hl4KO 11101440

HaJIa3H cc y )KHLtaMa yTUCHYTHM y rpaHHT-

CKC CTCHC H y npll rH, 11 KBapua N 3111 WWOHOCHII

ul'(UK - KOHUeH1 ' paf1Hle 9eCTHUe 31ata KOIC

CIIoee peKe ca rpa1IHTHHX n'IaHHHa H TaJIo)KC

lajeaHO ca neCKOM y HH)Ke IIpe,IeJIe F AC JC

I pyja Hoge CJIabHja . Meby iiew ivI1 I HMa

IIPBC BPCTC Mory CC nOMCHyTH Ha150faTBI,l

ifaiia3HwT a KOA BHTBal epcpetiAa (TpaHCBaft )

it y 41Utey, I ae le HaheH rpyMeH :t:la is re%aK

1 33,16 Kr;

CpeSpo ( Ag), HMa TNItH IHy SeJly 50jy, no-

jaBJbyje cc ca IIOBp1IIHHCKOM np0MenoM

3601 OKCH)Ia K01H My aaje CHBOIIPHy naI HHy.

EJTe4eHTapllo cpe6po HMa MaJIH 3Ha9aJ

K8O KOpHCrau MHHCpan it HaJIa3H cc y

11CA(NIIITHMa IICTe BPCTC K:10 N 3JIaT0.

CyMHop. CyMnop. ISI, KpHCTaJHwe

y 06AHKV .TenHX poMI6H,HHx KpHCTaJIa y

1Ix1pMH 6HHHpaMHJle H chI)elit)HJIa. 5oje je

IIIXIyi1CKH)Ky1c. np0BHAaH jc HJ1H npo3Hpall

II aujaMauTCKe je Cja,jHOCTN. JIOUI je np0BO;1-

HUK TOnjIOTe H CJICKTpHUHTeTa , TpJbaFheM

CC IIaC-9CKTPHWC HeraTHHHO . Je)KHWTa CyM-

uopa nojaBi,yjy Ce: a) ox0 ByJIKaHa (Janall,
\ICKCHKO. 411JIC)) 5) Ha CTpallaMa Kyno:la
COJIH; B) V O5JIHKV CCAHMetrrtWx c,IOjetla
((:CCP, CHUNmaja, IIInalwja). EneMellTa-

pan CyMnOp, pe:IarHBHO NnepTaH, CalOPCBa
Ha re'ulepaTypll o,1 247"( H II CTBapa cc

Y SO2 KojH cc ynoTpcPJb:wa 3a uo5njaH,e

CvMlOpHe KNCC;INHC.
ANJRMRHT. AF1jaMaHT je AparH

KaMCH KOJH CC IIaJBnllle UCHt N HMa HajBc1)V

TBpaOhy oA CBHx npHpOaiwx cyuciaHWaja

KOJC cy JAO caaa II03Ha-Fe. CaCTaBJbCH JC

0,1 4HCTOF yr:bcHHKa ((), 05H4HH peareliru

I a HC HillpH3ajV, a IbCIOB BHCOKH HHACKC

I ipe.9a.al-aa N ;IltC11CpClt IC CBCi.'IocT11 :IIIJC

vly HCHaJIMalll N ay pCtjiJlCKCHjy H C'jaINOCI

113r;Ie;ia :nil cy HpBII aHjaMaH IM 5Hn11 01 Kprt-

BCHH Y I4HAHjH oKO 800 IOAHHa npe Baltic

epc H . MaJaa Cy ra 1103tiaaajtN H IICHHJIH

I'pItu H PHMJbaHH , IberoBa Bpe,THOCI untie

TaKO BeltUxa CBC 10 CpeIH,er BeKa Ka5a jC

5110 O'IKpHBeH Ha4Wi H,ci oue o6pasie.

KpUCraJlHlne HO TeCepa.IHOM CHCICMy,

ja8,"ha Cc y oSJIHKy oKTae,-pa: HOUexaA v

05JI11Ky AoaeKaeapa a perKO y o5JtHKy

KOUKC. KpiCTaJIH cy CaBpIIleHH H BpfIO npa-

RIfn11N, Ca ao6po pa'3BHjeHHM CBHM IIJbOC-

IIHMa H jaBJbajy Cc nojCAHHa9HO, aJIH MOI Y

SHTH Ae(^opMHCaHH, HetlpaBHJIHN ca Tpa-

IOBHMa pan(IBOCLH. H ca 3ao5JbeHHM whO-

CHHMa. JIaKC je H caBputeHe OKTaeuapCKe

IiCUJbHBOCFH, 11110 Cc 3HaTH0 HcKopHnlhaBa

IIp11sHKOM obpa;le, 11 BpJTO je KpT. Ibcl013a

Ileo5HIHa cjajnocr je 3a pa3JIHKy oA Apyrnx,

na3Baua yujaNOIIIUCKll cjajHOClu. MO)Ke SHTH

Iacau H IIpoBHJAalt Kao Rolla aim H MVTaH
N HCUPO3Hpat1. Pet KO Cc Haiia3N 05OJCH y

InirCIr3HBHO n;lauy "All upBCHy 5o.jy. IIpH

o5p11:ut (r:Ia iatby) HCKOPWnfiaBajyce weroea
0111 t4Ka cBojCl Ba as 51a Cc y tact 0B0j yuy-

IpallnboelU IIOCTH111a TOTaAHa pe(f)JIeKCNja

N TaKO AOSHO AparH KaMCH I103HaT 11O)j

HMCIIOM Opu.lu/OHru.

Koa au.jaMauaia MO)KeMO as pa3nHxy-
jeMO CJIejtehe BapHjeTeTe: gujamuie Iu, H30-

JIOBaHH H BCOMa 4HCTH KPHCTaJiH - AparH
KaMe110BH; yujUMUIIUIu bapul lyc re mace,

HenpaBHJIHH. q)H5p03HH, 3paKaCTH H I4pllu

yIIjCIWW1UI1 (KapfiooagO), 3p11aciH Ben11411HC

I panIKa. II I I11K 11a KOKC. 05a nocsleslba

BaptajeTCla yIloTpe6Jbaeajy ce y HHAyCIpHjH.

Fpa4HT . rpaa$)HT je Taxohe MHHepall

KOI11 cc CacTojH OA 4HCTOr yrJheHIlKa (C)

11 Hpe:lcTaB:ba wijCTa6HJIlIHjy (I)OPMy Tel0-

BHx tIOJIHMOp4IHHx BapHjerera. KpHCTanHHle

no XexcaroHa:IHOM CHCTCMy, jaBJha cc y

IIpI3MaT11'IHHM Maca Ma 3HaTHO TpOWHHM,

pei KO CC Ha.Ta'3H y 05JIHKy xeKcai onaaililx

ILT04NUa. IlMa 4CJ1HlHOCNBy 60jy MCTBJIHC

C'I1IHOCTH N TaMHOCNBN orpe5. JlaKo Ce Vella,

CaBNT7hHH jC a11H He H eJlaCIN4at1. Mactie

IIIIIIJLHBOCT11, HpOBNaaH jC y BeoMa raHKHM

JIHCTHIhHMa, Ao6po npOBO,1H CJICKI pHUHTCI.

I'1 rpa(p HTCKa JIe)KHLHTa cc Iloja BJbyjy H rlpH

ByJIKaHCKHM H npH CCAHMCHI HHM C el aMa,

110 N nOpCA Tora OIIH Cy KapaKTCpuCTH4HN

'3a McTSMOp(IHe CTetle. IlpouecU KOIITaKT-

HOF H perHOHaJIHOr McTaMOp(IH3Ma Aa)IH Cy

11aj3HaiajIIHja I pa4)NTCKa JIe)KHWra, Kao into

Cy uacnare y CHSHpy, Ha MaaaraeKapy H y
McKCHKy. MHHepan KOJH cc Ao5HJa Ha

I ejJ1ouy BeoMa je UeH,eH 35or IberOBe 4HCTO-
hC H 3501 FhCtOBO1 KpHCTaJIH01 crau,a.
lfieroBe WKPHJbUCTe BapnjaHTe ynorpeb-

--baBajy cc y HHAYCTPNIH 3a H3pa5Ay CyJloea
3a 1oIIJbei-he MCIana u Ka0 CpCac1H0 3a
n0AMa3HBaH,e.
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HETPOFPA(DI4JA

WTA JE CTEHA

CTeHC Cy CTPYKTypanUe jCAHHHUe KOjC

ca4HH>aBajy Hau1V rl-naiciy. ,Ljeo reojlornje

KOJH npoy4ana caciaB H uopeKno cieua
3oBe cc ueu(polpaq uja.

CTeHe Mo)KeM0 ua ue4)HHulnemo Kao npH-

po,Tinc arperare 4eCTHlla je;iHor HAM BHUIC

MHHepaJla. 11O3aM cTeHe 4ecr0 npaiu n0-

MHCaO Ha yn0ly KOXC3N)C. pOK cc reOJIOIIIKH

nocMaipaHO CTeHaMa cMaTpajy TBpJI H Or-

nOpHU 5a3a;IT HC-1O TOJHKO xao H ULJbynaK.

neCKa NJIN ITnoBaga.

14cropnja 3ei:be npeuc1aBJba HenpeKHUHe

CyHPOTHOCTH H3Met)y uBe BCJIHKe rpylle y3-

p04HHKa reOJloLIIKHX npoMeHa: TO Cy TaKO-

3BaHH e1301('HU N CHQOICHU leO,[OIUKU UpOI4eCU.

IIpBU cy no cBojoj CyWTIIHH pa3apa4KH,

ucjcrByjy noBpwrncxu H IbIXOBC aKUnje

MaHn )eCTy)y CC BeJIHKHM UNKJYCHMa epO-

3Nje, ojirowelba MaTepujana H TanO)KCH,a.

EHnoreiu HAM yHyTpawlbH, uaneKO yne4ar-

JbHBHJH y CBOjHM MaHur()ecIauHjaMa. CTBa-

pajy Hoge cTpyxrype H npeucTaBJbajy y5eu-

n,HBe JgoKa're o IOCTOjalby n cua3H yHyTpa-
wlbe eneprHjc nnaneia.

CBaKa BpCTa reOJIOwKHx npoueca Te)KH

ua (j)OpMHpa KapaKrepncTH4He THnOBe cTe-

Ha, H ynpaBO CTyuHjOM CTpyKType TMX cTeHa,

IbHXOBOr caCTaaa n ieonowxnx yCnoea IbN-
XOBOI paCnopeua. reoJlor pCKOHCTpyHHIC

I IpOUCCe KOJH CV CBe TO yC,1OBNJIU. Kao H

EbHXOB KaCHHJU pa3B01.

KJIACWbHKALjIIJA CTEHA

Crewe MO)KemO, npema npouecy IbnxoBOI

()opmnpaH,a. nouenm rn y 4eTlipi BeJHKe

I pyre: cegu.rleuwne.iieuau.rlop(fiie, U.IruIOu-

CKe H h4'JKau(Ke*. Cegi ieiaune CUICHe Cl BO-

peHe cy Ha nOBpIIIHHH 3eMn,e UejCTBOM

er3oreuux npoueca. Meuda,rlop(pHe CUICHe

HaCTaJle cy rpaHC(4opMauUjoM Beh 11oCTOje-

hHx cTeHa jejc-rBom upHTNCKa n TeMnepa-

TYPC Y ,'1y5HHH 3CMJbuHe Kope. 17,icwOH(K('

Hnu V.1W/)OMCulOMOp(bHe cweUe upe;ECTaB-

.bajy nOC.1CLH,N CTaJiHjy'M MCraMOp(^He T paH-

') Y uaIuoj â H Iepary PH CTeHe Ce J1e,1e CaMO ua MarMaTCHe,
Mei aM op([)He H CC;TNMC'H1HC. Mal Ma1CKe CTCHC JIejiC cc Ha

yy6uuche H:Hi 11.! Woncne H uiduhue N:ur Hyll KauHie (IpMM.
npe H. ).

cc opMauuje y Be3H Ca BCJIHKHM oporeHHM

npouecHMa. By;1K(a(cKe HIIN Ma(AIaU(CKe (TUe-

He Hacrane Cy xpHCTanH3aunjoM pacTOn-

JhCHe mace mini are KOja, rIOIWTO ce

np05Hje K O3 yHyrpawH>e cnojCBe 3e,;biHe

hope n35Hja Ba r1OBPWHIIY y BHJIy By'LKana.

flpeMa cTerleHy KpiCTann3al(NJe mace ou

KOje je ca4HEbella cTeHa, CTCHC MO)KCMO

noACJIHTH Ha: xo.ioKpU(Tua.iaCUIe, uuo pu-

cuca.lacwe N xu/a_luncKe. IJpBe cy 110THYNO
Kpucranu3oBane: upyle cy uenoM KpHcra-

-TH3oBaue a uenoM aMOpe4He: UOK Cy Tpehc
1IOTIIyHO aMop(()He. NMajy 113rneJr CTaKJIa IIa
CC 30By H C'waK,IaCUIC ('weue.

HETPOFEI-IH MHHEPAJH'I

Mnuepauiii KojH ca'ulbaBajy CTClle 3OBy

cc uewpowitu mlunepa.IU. OHH MOIy hrTH

FUU(HU (no 4HjeM ce npuCyCI By HJIH OLCYCTBY

oupehyje KapaxTep crenc), cuopeguu (KojH

Cy npucyruu y cBaKOj cTeHH anH y noupe-

henoj KOJIH9HHH) aKISeeopnu (KOjU Y HCKHM

Cny4ajeBHMa 3aCTynaiy 5HTHe NJIN Cy Ka-

paKTCpHCTH4H11 3a H3BCCHC I COJIOIIIKC go-
rahaje na ce no EbuMa MO)Ke OLPCJJ,HTH Ba-

plijereT cTene).

KapaKTepucTH41(o je 3a nerpoi cue MH-
nepane UJTO je HwuxoB 5poj orpaHH'leH: ou

OKO CTOTHHy CHJIHKaTa H anymocniiHKaTa
cargo ce OKO TpHUCcer 4enihe jasn,ajy.

HcKH Hacrajy KpHCraJH3auujoM pacron-
:beHe Marble: To Cy MHHepaJnl ,aarMaTCKnx

ciena: upyi n npcKpncTann3auHjoM y noce5-

HHM YCJIOBHMa I1pHTHCKa H TeMnepaType:

TO Cy MHHCpaiiH MCIaMOpq)HHX H nJ1yTOH-

CKHX CTeHa. MHHepauiu CC)(HMCHTHHX CTeHa

Ilacrajy MelbarbeM MHnepana npeTXO)IHHX

cTeHa nyreM oKCnuaunje, xijpaTauuje, pa3-

narau,a HTa. I1peMa ToMe cuaKa rpyna cTeHa
IlojaBJbyje Ce ca KapaK1epHCIH41iHM MHHC-
panHMa.

CTPYKTYPA CTEHA
CIpyKTypa IIpeucraBJba KapaKTepncTH4aii

pacnopeu n o6JINK CaCTOjaKa jeAHC CTCHe.

CTeHe HMajy THHH'He CTpyKType 3a By'nxan-

CKC, McTaMop(t)He, nnYTOHCKC H CCL,HMCHTHe

CTCHC.

TaKO je 3a ByJTKaHCKc CTeHe KapaKTepHCTH-

4Ha VJUKjO.IUUIC'Ka ('IUpvkw spa; 3a McTa-

MOpr^He CTeHe wKpu.vacula Cuepyxucypa HnH

KpU('Wa,I05.la(1UUWIH CK.10U; 3a nnyr OHCKe

ci cHe apuaclua ciupy'Kwy'pa a 3a acunHe CTeHe
uop(pupua cluprnu(ypa.
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CE,!XHMEHTHE CTEHE

(CJIIIMeHTHC CTCHC HaCTa-le Cy Kao llo-

cacaHga epo3Hje Bell nocTOjehMx crena.
Hp0 113B O;H1 pa3aparba, TpaHcnoproBaHH ac-
JIOM xao C y' CIIeH311ja. ,rtenoM pacTBOpeiin

N' B oaH, H auoc.4eTKy cy CC c ler ajl n y 5ace-
HHX1 a Tajio+icrbcM y BH,Ty CJIOjCBa.

MllHepaJlOWKH caciaB ce)HMeHTHHX Cie-

Ha IIpOuCTH4e OA 4cCTNUa ( MexaIII4KOI aC-

TpuTyca) cTeHa Oil KOjHx Boa= nopexao H

oil npoayKara xeMHjCKC rpaHC(lopMaIlHje

caclojaKa ((p a3a) THX CleHa . a TO Cy: CH-

JIIIKaTH , KBapU . KaoJIHH , CCpHHHT, HioBa4a.

XJIOpIT, I1HM OHIIT, KaJInnr, IOJIOMHT HTJI.

V CyUJTHHH Cy CCJIHMeHTHC CTeHe CaCTaB-

fbCIIC Oa JIBe BpCTe MaTep11lana : a) gcuipu-

IaU41ru_l IIJIH IC. laCuru4uu V .iIaUlepufaI(r ('IC-

CTHIlC CTcite) 11 5) MaUlepu%a.1(1 u(UUL10iK('IU!A

1('lrulrVU,If 111101'11. OBe , lBe BpCTe NIaTcpllja-

;la MChyco511o cy IIoIeHIaHe y pa3nltMnrHM

ojIHodHMa y ceai1Mc11llmM CICHHMa-

CTpyK7y'pa CCJIHMCIrrHC CTCHC JC K.ra('urU-

'ata 111111 Kpucura rua . npeMa npllpOJ W Ha-

c.4are.
Ha3HB K, lacu,ugaii 111111 Qeulpuu4u an yllo-

TpeS;balla CC 3a One crpyKrypC Kole KOJHX
Ce jaCHO BHJIH as KpIlcla/H KO)H je ca4H-
Ibalajy IIOTH4y oa pacnap' IaBalba 11 MpBJbe-
Iba cieiia KOjC Cy pannje nocrojaae. l-jpeMa

TONIC Kp}CTaJm Mory HMaTH 5H.110 KAKAB

05.HK , BCJIH4H1Iy It cad"1aB.

CCIIHM CHTH ce o5pa3y' jy nalllpe Kao pa-

CTpCC11Ta Maca Oa 3pHaua pa3IIOBpCI1HX

CleHa KO)a cC H3Tai10)Ke. ita Ce noCJle Me-

hyC05HO Be3yjy IlOMOhy Hexe BpCTe UeNeHTa

11111 CMCWC ca Jjia. OBaj 4) H3H4KO-XCMHJCKH

npoued o4BpmhaBalba 30BC ce yuiareueaa.

HpeMa na4Wly HOCTOja}ba CC4IMCIITIIC

CTCHC viol y CC noaeJIHTn Ha: pucurrylre*,

ye1Upuultr4ue. _VI' IIu/ (kC' H OpI000rerle.

HpeMa xeM UjcKOM cacra By ce;1HMeHTHC

CTCIIC MO)KCMO pa3BpcTa i U Ha: ruaul(uj(Ke.

Vpe4rhaliKC, I.IUIIa(uIC' (lIfe/I('. (0.111 H ('01Up-

:F,ube C'C(Ju.vmu&, (Mel)t' KOI HMa IIpeOBJla-

aaila)y yran, it yrJbonono HWtlt).

EJIABHE CEAI1MEHTHE CTEHE

Pacnaane (eayBHjaJnIe) cTene . -- Pacnaa-
tie n ;m e;lyBHjaaHe creme jecy ceau-

McHTH Haclann Oa pacna,lHyTOr 11 He-

pacl BopHBOr MarepHjana apyi Hx cTeHa,

a xojH HHIC 5Ho I paHCIIOpTOBaH BQaOM

Beh je OcTaO Ha McCTy r )je je 6Hna paHHja cTe-
Ha. HajBax( HHJH npHMepUH OBC Bpcre cy ia-

ulepUWU H fioKCUruu, KojH IIOKpHBajy npocrpa-

Ha rOilpy`IJa y TpOnCKHM H CyIITpOIICKHM 05-

nacTiMa ca4H}baeajyhn KOpy upBeHKacre
50je, CaHgHy pI)H.

,1(eTp8TH4He ( KJI8CTH4He) Crene. KJIa-

cTH4He cTene cy nocrane Oil paHHjHx

cTeHa Koje cy pa3opene Cpo3njOM H

pacnaaa}bCM a ycWIIbeHH MaTeprjan ipaH-

enoprOBaH Ha ipyra Mccia. Mory 511TH

paCTpeCHTe Kilo WJbVHaK H IICCaK 11JIH 4BPCTC

KaO KOIt1:3oMCpaT. IIeIJI4ap it ap. y KojuMa

cy 3puna Ka.leHa HnH IIecKa cjewbc11H KpC4-

}ba4KHM. CHJIHKaicKHM, r,1HHCIIHM HJIH rB(13-

aeHO-OKC11,IHIM IIeMCIITOM. TaKO CV KOH-

1.1(IIOIp(IIUU Cad IaBobe}IH Oa IHIbyHKa Cje)ln-

IbeHOr Kpe4}baKa, Kharlpuulu Cy CIITH03pHacl

IICCaK UCMCHIOBal1 CHJIHIIHJCKOM Cy'nCTaH-

llnjOM. Ildobage CV BeOMa 0 111111 IICIp1IT H'IH11

CCIIH MCHTI HaCTanu pacnaaaHeCM anyMO-

-CHiIHKaTa MarMaTCKHX HJIH MCraMop(^HHX

creua. Bpno 4HCTa HJIOBa4a 3OBC Ce Koa.iu11.

LllKpu.bl)u Cy rnuHacie creme WIBpcne H

Itoc i ane JbYCKaCTC BCJIHKHM IIPHTHCKOM, KO-

NIL' CV SUUIe u3Jl0RCCHC 3a BpeMC ;.tn)areHe3e.

Kpe4lbaUN . KpexllbaK je, MO)Kaa,

IIaj4eulha CC;IHMeHTHa cTeHa H CTeHa KO-

JOM ce n,y,tH HajBHWe Koplcre. IbCHO no-

peKnO MO)KC 5111 If KnacTH4HO (aeTp11Tn4HO).

XCM})CKHM Tano)Ke16eM HJW OpraHOreuo.

a;IH je yrjiaBHOM MCWOBHTO. Ho XCMHJCKOM

cac i ally Cy KaJtrIHJyM-Kap6OHaTH anti MOry

Ca;Ip)(aBaTH H r.THHy, OKCHII IBO)Kda, MaH-

Ialia, Mill HelljyMa H ap. AKO nopea KWJI-

uHjy'M-Kap6oHara Caap)KIl H MarHe3HIyM-

-Kap6OHare "soBe ce g0301,1uur. i7auop je

B pcia KpC4lbaKa 5orarol IJIHHOM. HeKH

Kpe'IIbaUH Cy BeJIHKHM aenoM o5paloBaHH

HarOMHnaBaH,CM (IJOpaMHHH4epa** KaO WTO

IC 10 Cny4a) KOa rfl'M3'.JUUICKOr Kp('4HMUKa.

(Ojlt je KapaKTepHCTH4an 3a Tepimjap. Kpeyo

je MCKaint Kpe4lbaK, 5eo 11nH CHB. nopo Wit.

OCTaBJba MpJby Ha npcTHMa, cacTaBJbeua je

0,4 r1HKpOCKOIIcKHX ocraTaKa exuHo)lepMa

H (4opaMHHH(jepa, XCMHJCKH je KpHIITOKpH-

claJIHH KanlHI. Kpewbattu Ua(1Wa.m xe14UJ-

(KUnr wa,ioil.'elbe%a jeey Kpev}ba'rr:U aAaba(uiep

H 14epviep.

*) Una PI 1:l fe,THMCH Hex 11 CH. y Hawgl All repaI YPH

Ce He lrl,tuaja HI rp'HC ite l pill H'IHIIX ceaHNICHrHHx cTeHa

**I M IIKpol6OHCKII CHTHe npaIHUCrr Hlbe ca Kpevwa'KOM

!by ill TN p11(1.
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METAMOP DHE CTEHE

Y BCIH Ca Opof CIIHM liojaBaMa. CI101 Cue

(CC'aH MC'H1lie ) H CHaOICHC ( MarMaTCKe) erene

MlllY IIpCTpIICr11 BC'JIIIKC rH1HCpa,TOIIIKe.

CIpYKI y'p1IC na If XC%111JCKC IIpOMeHe, Taro

,ja Ce Kao IIoe . tc ii11ia TIIX IIpOMCIIil nojaBH

HOBO 11111 CTCIIC 1113B(1I1 31('lU0 0Op(/) HOI.f ( 101'-

Hn(1.

Ilpu--imom .aal allot y'I HSalba Be1IHKHX

3eMCbHHHX y-lcrnyha ( reocil HK , IHHa.Ia) y ay-

oiiuy, Lao H Kaculller IIpHTHCKa I - OprbHX

CJIOjCBa , CTCIIC y',lelllyTC KOpC 1(1Jla)Ky CC

noBNM y'CJIOBHXIa HpHIHCKx It mMUeparype,

it 11iMC H IlporeHH TCpM0 J WHaMH'IKHX yC-JIO-

Ba paBHOreiKe. To I13a3HBa peKpu (,iu0.II13(ll4t -

jr MirrcpHjc o,q KOJC Cy ca4ui Cue . To 3Haqu

,Iii cc (j)opM11pajy 1101111 MHHepaJIH It CTBapa
HOBa CTpyKTy'pa ) 'IBpCTOJ Cpej1H11H H npH
Maiboj remulepaiypll oa OIIC Ha K0101 CC
CLIJIIiKaT11 toile y tiopxa ; IHHM yC;IOBHMa.

MeiaMopcj)He CTCHC H89CJIHO nOKa3yjy

113BCChiy c:iojacrY CrpyK lYPY* 11110 je Hoc-le-

:uilla Ilapalleimor opH)enTHCalba MuHepa,la

Ii Ode (j)opMa Illije K0)a lix 911HH CJI ii9Hl1M CC-

JIHMcn IUuM cictiaMa . C apyie Crpane, IbH-

X(lB Kpmcia ,laCTH KapaKiep 4HHH HX CJ1H4-

HHM MaiMarcK11M CTeuaxa , O;1 KOJHX Ce

pirl.Tlixyjy ' no TOMC urro y ibHXOBOM caciady,

HC CpChCMO HHKa ,j CraK:IaCle Mace. [1o

CBOM MH hlepaslowKor Ci1CTaBy McTaMop(j)Ile

CICHe 11Majy uCle MHHepaile Kao H YtarMar-

CKC 11 CCIHMClIIIIe Crelle alill cy' 01111 yBCK

IlpahCJill H T111H1'IHHM Mera .Xlop(fHnxi MHHe-

pa;11iMa Kilo iniocy aiil;litjl)3HT,Cti-TIM.',Iii[ill.

KapJ1lljepu1 , ciaypoiHT , I paHHT H'ra.
CiPYKTYPHa Kapaxrepncrnxa XleTa xlopfi-

H11X CICHa jCCre h'pll( 1011.IO0 la('I U('-la, l j. teH-

iieliluijiL Jfa 3a Bpere IIpeKpHCTa ' I1I3ailnjC

tlpeolnaaa jCJ1Ha BpCTa KpHCra7H3aulue.

I JIaBHH areucH Meraxop (IL13Ma jecy: o-
owhiW caculah (Uu(H( ', UpUIUUraK 11 ulC1lue-
paulrpa. Pa 3JlHgHi n cuculah culeila yCJIOBHhe
pa3JIuI9Hrc ipa11c(j)opMaItHje y McraMop4-
IIHM C'IC1ia1a . TaKO CC HJioBage npCrBapajY
y MHKaiiiii : IC. KpC9lbaLtH y MCpMCp , Heilt-
9ap11 Y KBap1111Te IITa.

11p1HUIUIM llrpa IJraBhIy ynory nOwTO

Meiba yeJlolle CTaSHJIHOcru Ma-Iepujajia.

K.9aCHgHa noaena MCI Mop( HIMa flit rpij

3oite: cuoJbiiy. cpe;116y it vuyIpanlH>y. '(a-
CH11Ba CC 11a IOclo) alby KPII I II'l1111X 1111B0a
Kohl YC:IOBJbaliajy tr0)auy H'3BCCIIHX MIIIIC-
pa;Ia Ila pa3JIH9l1THM i lyPHHaMa.

MeiaxopO 113aN KOju )C 113J10)KCII H KO)il

cc. 071IOCIl Ira IlpocTpaHe 11e:IOBe 3eMJblfue

KOpe 3OBC CC p('111011(1. 111(! I1('IUUtfOpf/)U3(1.A1

11111 1e0('U1iK.IUH(i:111U i/('IUUI10p(/(U 1(I A1. 3a pa3-

!IHKy 0)1 IOHUIOKWl01 Towa110pl/lu((lU, Ma-

;lor o5uxa 11 Maiie Mohn Will CC IIOJaB-

JhyJe Ira aOJHpHHM ITOBpWHHaMa H3MCtjy

Cei H]MCHTHIIX CleHa 11 X1aR1e aoK Cc ona

Ip05Hja Kpo3 3CMJbH]iy Kopy.

KOHTaKTH11 Me TaMop(f)H'3aM KapaKIC'pH-

CTH9il1I jC 110 TOMB 111TO Cc (j)opx1Hpa TBp)la

H I1ptia CTCHa. Bp,-lo (j1HHOr 3pHa H HOTIIyllO

HpCKpIICI aHH3oBaua, Koja cc 1013c augpgqum

Han initleTCKHM pyaapCKHM HMCHOM ('Ku)1.

f J(ABHE METAMOP4'HE CTEHN;

1-HajceBH . - [HajCCBII Cy CTCHC, Ma-

11,C 11.1111 )a4C I.IIKpH;bae[C, C11BC, Ca4HIbeHC

0,t Ha1I'IMCHH4HHX rauKHX C,,io]cBH: CBC'T,111X.

ipuuacie CIpyKrypc, 5oiaTIIX (fieJlacuaTnMa

II KBapuoM H IaxIIIHX. 5()ra THX 51,1OTHTOXt

if xopii6Jlenlloxl.

MarMaTHTH. - Marrarurn Cy BpCTa

I hI )Ca Kpynnor 3pHa, HC,loBOs61IO H3pa)tceue

IIIKp11JbaBOCI11, each aBa,CIIC Oa KBaplla. iiiia-

I n0I(JIaCa 11 0pTOKJIaCa; IIpCfLCIaBJba npe-

Ia311(1 05JIHK H:3Metpy ruajca it rpaHHTa.

N1 H K a W H C I H . -- MHKaIlI11CT1t cy

(IKpn1baCTe CTCHC, IIpCTC%HO iaxrne, cjajlle

11 CHIIJIaCfe UOBpIUHHC y paBHH I11KpHJbaBO-

CTII. COCTaB.9,CHC OR Han3MCHH4110 paeno-

pChCW1X C:IO)CBa 5H0THTa H KBaplla.

A M l H 6 0 .-1 H T H . AM(j)H50JIHTH Cy

IIIKpI_baC IC CTCHC Tamiiow.ICHC 5o)e, y 90-

jcxi caCTasy HpeoBnahyje oefq5u(5o,i npaheu

KBapuoM, (JCJIJICnaTOM, SHOTliToml, IpaHa-

IOSI III .1.

N1 e p m e p H . - MCpMeplt Cy 3pHaCTe
,,[chic pa1)1114hirHX Sofa, y OCIIOBl1 CaCTaB-
he1IC 0)) KaJ1IU1ra.

K B a p u H T H . KBapUHTH Cy 3pHacTe

II WKpHJbacTC Crelle, npCTe)(HO caCTaBJbeHC

O,-I KBaplla.

K o p H Y 5 H a H H T H . KopHy'Suanuru

Cy TaMI(C' MaCHB11C CTCHC. CI1 THe 3puacic

C i py KTYpe. 1 Bp))e, )KHJIade, ca UpBeiIKa-

CITIM vlpJbaMa.

E K :1 O F H T H. EKJIOI If ill Cy 3ptiaCTe

eieHe 3CJICHC SOJC Ca 11pBeH11b1 3pHUuMa:

CacIoje cc Oil IIHpOKCCHa H IpaHara.

"t OpnlCH I ncaH,11 I y c,pyKrypn -- 1, aa --ma
II luepa^la y KICK II la BpCMC MCI:IKIlip(p H 3Ma (IC ichy' HajUCh)

PUHI' 1((1:1 IIpUBIU1 I I fIIICI HC-KIH CMCpy IIp11I -a
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HJIYTOHCKE CTEHE

Iloll OBUM Ha3HOx1 pa31lpc-iaiajy CC CBC

rpally.lapne (IpHacTe) cicuc lift T py oil uo1 *

1iota. ox;iabene y iySHHII 3CNLbI1HC Kopc, it

y 10KV nac'Tajalba YBCK Hooe-lauc ca opol c-

11Cr114KIIM HpouecuMa. y 4IIjCm CC je3rPy

if IIa ia3c. To cY Hajslaibe Niy' Icllc CICIIC N

3C,X1:6ulloj KopH. ggnu,enuita fit je 95 o. lC In

Ill CIIIIX IIJIV'TOHCKIIX (n)'SHHCKHX) 11.111 wi-

t py uiuHILx Crciia IpaHHTHe IlpllpO.iC. ' II-

-i IC Ia CC 3a pe11lelbe IIpoSJCMa nOpCKJI l

11 11. I OIICKIIX CTCIIa KOHUCHTPHIlIC Hit HIV'Ia-

Bauc' Ipanuia.

IIopdK.0 tpan11ra npe;icTaBJba jC;taH Olt

KJby'IIwx I]pO5JIeMa y Ieo iorujn 511110 '1501

Iola Urro je To 11ajwnpe pac11ocTpai c is

CTeHa y 3CMJb14HOJ KOpH, 11,311 3501 WCI OBC

Y-101 C Y I CKTOHCKOJ It OpOICIICI IIgHOI HCTO-

pnjll 3ex1Jbe.

IlpeMa MOICPIIHM reopujaMa 1panuI Ic'

nacho 1pallc([iopMauHJOM p1HNJC n0CI0JC-

hHx CC,IIIMCHTHHX crena nyTCM npOUeca, y

cylul1II1H McTaMop(#lHol. KOLN cc Ha3HBa

IpalluIIUSU1411%O.M. IlpeMa TOj iCOpHjii rpaHU I

npeuCTaBiba nocacAlbI CIa,1NJYM perHOllan-

Hol MeraMopIIN3xta. Ilpit 4CMY cc npouec

I pa11NTN3auuje OCT Bapyje Y CYIIITHHH Y 'iBp-

CroM ciaiby. TCo(j)113114Ka NcnHTHBaiba CV

1101(a3a.3a as cc rpaluur cycpehe y tlocia

111111 1 KIIM iollaMa 3CM:buHC Kope, He rlpl'Jla-

3ehlt y npOccxy 20 KM py'SHHe. BCJIHKC I pa-

11111CKC mace 111111 1Lll'UIOHUIULI nOlali.by'Iy CC

11a IIOBpIIINIHI Karla cpo311ja o;lcTpallu CCw-

Mc11T11C N McraelOp4)He (f)opMauujc KOje NX

fOKpIIBajy.

IlpeMa yc11oBHMa npocrllpaHa palAuKYJY

cc ABc Bpcre Lilly roHHTa: KO%IUUKUIUU (1111-

1 p', IHI3HN) H pa36u%euu (AH(^Y3n11).

THnH'Ha CTpyKTypa nJ1YIOHCKHX CTCII,

JCCIC 3pHaCTa, XOJIOKpHCTallacra, 3plla Cy

Kpy1111a, BNllle Hi1N Malbe JC)i11aKC IIC; IH4HHC

11 Ca 'IBpcTHM MCIyC05H1IM KOHTaKTOM 5113

c raKpacTHx Maca Mefyy 3pHHMa. CrpyKiypa

rpaHHTa yKa3y-je Ha jelHOBpcMCHy KpncTa:n1-

3aiiHjy CBHX KOMIIOHeHara.

IlpeMa XeMHICKOM H MNHCpaJIOIIIKOM Ca-

C l aBy n-TyTOIiCKe CTeHe MOIy CC 110)1111111 N

11it Kuteae ca 65--80 oucio SiO2 upeJla.tac

IUif u(rulpa,ule ca 52-- 65 OliC 10 S102 11

0031111 ca 45 -52 OncrO.

KHce.IC CTCHC cy CBCI:1C N JIaKe - AwtKo-

KpaUA(' (fume.' 5a3He Cy raMllc 11 I11IIIKe

MC1eFlOKp(IIU(' ('141e11('.

I pyna wIyTOHCKHx cre11a ca;ipKll cnc-

;lehe none pyne: rpaHHre. CHjCIILI IC, ANOpHre,

IaSpe H IICpHiiOTIIIC.

FJIABHE HJIYTOHCKE CTEHE

F p a H H r H . -- I'palw IIt cy xO:lOKpucra-

lacle KIICC:IC CICIIC Ca 75 OICI U 5102 CIt HC

131111 IIpBC11c. Kpy111l0-3pIlaCIC CIpyKIypc Ca-

'lltIbellC 0;1 KHapua, (twil,(CIIa I a. op I UKIaCa,

KIICCJIOI IIJIaI HOKilaca it SIlO II I a Kill) 6111-

mix MNHepa;la. 4lecro CC jaBJba ca KPYIIHHM

IjICHOKpIIC I alluMa ('3iiaTH0 Kpy11HHJH 0i( Jlpy-

1Ilx) oploKnaca it Tana Cc 30BC UOpl/)UpIlll

Kbupt4.

C H J C H H T H. CHJCHH1IICVCICHeupBC-

Hc Soje. c:IH1HC I paHNry oq Kol a cc pa l,nl-

Kyly OACyCTBOxt xBapua. Ca'IHibC11C cy o11

OpToKJIaCa. nJIaIHOKJIaca. xop115:1Cwtic if Pu-

OTNra. I1YIa HX MHOr0 Malbe 0u rpallnTa,

Ilaaa3e CC y MacaMa rpaHHra Kao HepH(tepHc

101111, 1IJIH Kao 1,130JIOBaue 1011e 05y'xBa-

heHe MBCOM rpaHHTa.

j H o p H T H. allopHru cy TaMHHjc cTC-

IIC 0.1 npeixo;j Hx if 1.111010 F))a3114IIIjC (Ca

maibC O;) 60 o;left, SiO2 )'lpnacIC Cy CrPyK-

I\pc, Ito 3pua cy Malta, it Caqf,IHCIjjl Cy (),t

ILIa1 HOKJIaCa, XOpHSJICIIrte II 51loillia Kill)

OCHOBHIIX Muuepa-Ha. KapaKTepuCTl1Ka 11H0-

pltra JCCIe olzcycrBO oprOKJlaca it lollanlnl

pac11opcR nhIarNOKJ1aCa. JaBibajy cc Kitt)

IICpH(()CpHe 30HC y Ilonipy ca filly I oH-

CKHM IpaHNTHMa.

a s p H . I-aPpu cy 3 flMHO:ICJIe11KaC I c

CTClle xpynnor 3pua, 5a3H4H11je Cy o1. 0110-

pltre a Ca4HlLCIIH Cy 0)1 5a3HNX II,IaINO-

KJIaCa 11 IIHpOKCella KBO Su-IIIHX MNHCp.Ula.

IecIH cy Bap11jeTeTll ca xOpHPJIe11;1OM H

o:n1Bw1OM. nojaBJbyjy CC Kao 1130-loBalle

11:1CC.

H e p H ;1, 0 1 H . nepuitoiIl Cy CICHC

Kpy111101 1p11a. Ia' IIo ICJICIiKadI C 5o)e. IIaI-

Pa nl`I1wjH cy V I pylul ca 43 o;tCI0 SIO2

HpJIO Iycitt. Flo (t)c'pOMal HC3HJCKIIM ',l11tle-

pa-]IIMa KOJIt UpeoBna;laBajy y FillM ;(cHl-

MO HX MI: gl'HUUIe (5111 Ha KOMIIOHCHTa OJIH-

BN11), UIIpOK('eHUU( (SIiT11a KOMHOllellTa rIH-

pOKCCII ), xopuf)3')gutue (SuTHa KOMnOIiCH I a

xOpuP:leHUa). XemHjcKHM Iipo eiiaMa npeT-

BaPa ce y 3CicnKacry CICily Hammy cep-

U('IIIIIUIIO.M.

NH(pyiwja je Mica mltau.iC Kola nponpe HI 3CM.H.IIIIC

)'Hl Ipa HIll.ocs II V KOpY -by C' ,,j- HMH 111 H'lllo H11.i1111111'

I IIp1111 IIpc1H. ).

a•
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)KH4HE CTEHE

Y oBy rpyny yJla'le cac crepe KOje Hcny-

Iballajy nyKOTHHe y 3eMJbHHot KOpH H HMafy

H31JICJ1 )KH.iC HJ1H )KHUC, aJIH lia noupinn HY

He H35Hjajy. reonoiIIKN Hucy He3aBHcHc rich

Cy Y TecHOJ noBcianocrH ca IIJIyioIICKHM

H By.IKaHCKHM MacaMa Koje npeceuajy. H

)KHJIHe CTeHe CnaJlajy y MarMaTCKC.

)KH:'1HC Cleric CC Mol y' UOJiIBHTH 110(C1IH-

Ha4H0 HJIH y BChCM 5p(jy, 5HJIO Y CHOIIOIHI-

Ma )KHJIa, BCpI HKa1111HM HJIH HaruylHI. 11.111

1IaK 11 McbyCJlo)HHM )KHJJaMa Ha3Ba11HM ..(l4J(.

THIIHiHa CTPYK Iypa OBIIX cicHa ICC'IC

tIUK1)W7pHU('Ula UUp(/)Up11U. KapaK1Cp11CI H 4Ha

IIPHCYCTBOM KpYII II UX 4)CFOKpHCTana Koju

CC BHAC rO_IHM OKOM Kao ynpCKalill y Macy

MHOIO CHIIIHJHX 'lpna HCTC BeJIHiHHC.

Pa3JIHKa y IlCJIH4HHH (peHOKpHC'iaJla H

CICIIOBHC' Mace yKa'Iy(C 11a TO Aa CC KpHCTa-

11H3auHja OABHjaJIa y nBa pa3Ha BpeMCna:

(I)CHOKpHCTanH cy cc cTBOpHJ1H y 1104CIKy

KPHCTaJIH3aUHJC y Jly5HHH AOK JC OCHOBHa

MHKPO3pHacTa Maca KpHCTaJIHCa.1a npH Hal-

JIOM Xnabei-by y e0yjuhnOI (ba?u.

)K11411C CICHC MOry Cc nOACJIHT11 Ha:

UIUUcwHe Y KOJHX je XCMHJCKH H MHIIe-

paJ1OI1JKH cacraB CJIH4aH cacia By nJIYIOH-

CKC CICHe Y KOjO( CC 11anate a JeLHHa pa' ijiHKa

Oil MUTH41IC CICllc JaCHO H3pa)KClla. Hop-

4)HpCKU CTpyKrypa.

gujawucuule. Ka;la IIOCTOJN 3Ha i na pa3-

:IHKU Y XCMHJCKOM H MHHCpaJ1OllIKOM Ca-

ciaay )KH4HC CTCIIC H IIJIYTOHCKOI HJIH By11-

KaHCKOI MaCHBa. H'lrneia 11a npcACI BJbajY

JIBa Kpa(iba 4Jlalla pa IJ1H4HTHX BHJIOBa Ma-

I M. jejtaii KHCCJIH KOjH onro Bapa aU.IUWUMa

it U('(Mawuwu.1,0 H Apyi n 5a3H4aH KO(H

outoBapa auKupu(aupuxa.

FJIABHF: )KHMHE CI"F.HF:

I1 o p 4) H p H. nop(^Hpn HMaJY HCTH

caclaB Kan m nnyTOHCKa Maca y KOjOj CC

HaJ]a3e anH HM Je CIpyKIypa UU pO JplluCluu

uop¢)upHa KapaKTepHCTH9Ha KpyuH11M. 110

o5JIHKY C-:IH4HHM , KPHCTaJ1HMa OpIDl:laca

KOJH Cy YTHCHYTH Y Macy 4IHHC 3puacle

CTPYKTYPC ca4HWeHe OA KBapua . Opt OKJIaca.

nnarHOKiiaca H 6HOTHTa Kd0 y cnyiajy

IpauuwuOp()upu.

A u a H T H. AIIJINTH cy ;INJa ILINCI'HC

CTeHe 4)HHOF 3pHa, nojaumyjy cc yrnaBHoM

Iwo TaHKH H3yKpIIITaImn )KH9HH yMellH 5CJIH-

4acTe HJIH upBCl3KacTe 5oje. KapaKlepnluy

CC CTYKTYPOM yje lHa4eHHX 3pna CJIH4HHX

utehepy a Koja CC 3OBe aruIHIH4Ka HJ1H

uaHUguo.lrop4H1U. CacTaBJbeHH Cy 0;1 OpTO-

Knaca, rlnarHOKnaca . KBapua H 01l rmoHCKe

naxeiie 6H01Hra; Kao nparehe MHHCpane

HMajy Jpauawe, w"rp.oa.uu) H IRupKOH.

HeIMaT HrH. - ICIma Iit Iit cyJlrija-

IIINCTHC Creime Ha(4enlhe )KH4HC air" mory

SHIN CO4HBUCTC, Klyn4aclc, pa4BaC'TC H 11p..

pa3JIH4H1c cy BCAIPIHHe . no M11HCpaJlolll-

KOM caclaBy CJIH4He Cy IipeJXOAHHM anH cc

KapaKTCPH111y uOCe5HOM CTPYKIYPOM ca4H-

1bCHOM OR BeJIHKHX KPHCTana OPTOKnaCa

KOJHMa cy npHnOJCHH , Kao YTHCHYTH, KpH-

CTanH KBapua Beo a pa3JlH4HTHX o5nHKa.

KaAa cc IICF-MaTHT H3y4aBa MHKpOCKOII-

CKH, Y04aBa ce Aa CBH KpHCIaJIH KBapua

noKa3yjy HCIy onrH4xy opnjeHiaunjy. TaKBa

CTpyxrypa cc 3oBC uerMawuwcxa. Kana KpH-

CTaj] H KBapua HMafy KJIHHaCTC 05nHKe na

noucehajy Ha cJ1oBa aHTH4KHX a35yKa , CTpyK-

Typa TBKBOI net MaTHTa 3oBe cc uueana

(uU('UHU uetuaWUw).

ncrMU i ii I je JNKBHAHO MaiMarCKO-IIHC-

yMarOJ1NTCKOI nopeKna.

nerMal'H IH Cy OA BeJ1HK01 MHHCpOJIOIIi-

Kor 3Ha4aja H IIpeacraBJbajy BCOMa KOpHCIte

CHpoBHHC . OCHM opToxnaca KojH cc yno i peb-

baaa y (ka5pHKaltltjH nopuy:Iala. it Be _HIKrtx

raSnH J1HCKYHa MyCKOBHTa . KOJH cc yno I pe5-

Jbaaa Kao H3OnaTOp. y nerMarHTHMa cc

Hana3H cepija MHHepana Kao: OTHHHT ((pOC-

4)aT ypaHHjyMa), MOHa3HT ((^oc(par uepa H

TopHjyMa), 6CpNnHJYM, TypMaJIHH, MOJIH5-

AeHHT. BoJI4)paMHT, raHTanH I , CIIOAyMCH,

aM6nHrOHHT . HI Q., UITO oiipaBAaBa aKTHBHO

HCKOpH111haBalbe nerMaTHTa . HaJBaM ( HHja iie-

iKHIwITa Ha:Ia lc CC Ha Mairal acKapy. y

bpa3Nny. FIHAHJH , IUBajuapCKOJ H CA/L.

J1 aMHpo4)HpK . AaMllpolI)HpH cy

)KHiHe, JIHjaIIIHCTHe , TaMHo3enenKaCTC 5a-

3H4He CTene, BeoMa IjlHHOr 3pHa, XOJ1OKpH-

crallacTe, nop4)HpHe cTpyKType, ca4Hrbene

oil ()eHOKpHCTana 5HOTHTa, XOpnSneHAe H

ayrwTa, nOHeKaj H OJIHBHHa y (#)CnfncaTCKOj

BeoMa CHTHO3pHaCT0j Mach oproKnaca H

IiiiarHoxJIaca H rope Ha5pojaHHX 4CpoMai-

HC3HJYMCKHX MHHepana . JlaMnpO(OHpH Cc

ACne Ha ABC BenHKe rpyne: opwoxnacnu

'iHJH Je InaBHH npCJICTaBHHK MUHC'wa, H

uaaruoK,iaclw MCl)y KojHMa je HajBa)KHHjH

KepcanuJUw.
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MAI'MATH3AM

MarMa npeAcraBJba CHpoBHHy 3a (^opMH-

patbe epynIHBHHX cTCHa, a H,eHa aKIHBHOCI

MaI!H (4)cc I yje Ce y 3aBpu11HOJ ( 4)a ill By;IKa HOKI.

Mill',IC IrCMajy HHKaKBV BC V, Ca neHTpan-

HOM 30HOM 3eMJbHHe Kyr11e, KAKO CC IICKaJla

BepoBano , Beh Hacrajy UCAHMWIHHM H,111

IJOTIIYHHM TOHJbCIbCM 3eMambcKHX CTeHa.

WlO yCJ1oBJba Ba crBapalbe JIOKaJIHHX 01 -

FbI1111T1. IIOBC3a111IX C! ICK I OIICK11M aKIIIB-

HOC-IHMa H riojaBOM HanpC.THHa y 3eMJb11Hoi

KOpH.

HaJI1pOCTHja ae41r1HH11HIa 3a Ma! My jeCTe

pp Ie TO pacrollJbeHa cTelia. H ;1a callp)KH

MelaBHHy paCTO( IJbCHHX CHJIHKaTa , KpeMe-

Ha H racoBa OA KOJHX Ie IlajKapaKTCpHC I H41tH-

ja BOAeHa papa . Cajip)Kaj KpeMeua ( SiO2 )

YCAOBJba6a IIO;(CJIY Mar MC Ha Kuce.IC (65-75

l1JJCTO SiO2 It 501arc a)IYMHHHjyMOM H

anKai1H11M CHCMCHTHMa) H 5(13He (40 55

o.lcro SiO2 a 3a1are rBO)KheM Fe, Mal-

IIe3HIyMOM , Mg H KanIIHIyMOM, Ca.

Kajja Mal MC. IIpHJIHK O M IbUXOBOI Ile-

16alba Kpo3 IIYKOI HHC Y 3CMn,HHOj KOpil

n04HFb) Jla CC Xqa-to IIO'IHIbe II IblxiBa

KpHC"ranw3aw1ja.

CMarpajyhH Aa MoaCeMO Aa nocMarpaMo

KOMROHCHTY MarMC y 4BpcIOM CTalby, TC4-

HOM (Te4Ha KOMIIOHeHTa ) H HC[IapJbHBOM

(I-actla KOMROHCHTa ), HHIJ1H JC YTBPAHO TPH

4)aae KpHCTaJIH3a11Hje MarMe.

FlpHa jC 0pw0MUoM[HUCKa m 3a BPCMC TC

(47a3e KPHCTaJIHWy MHHCp <UIH HaJBHWe Ta4Ke

Tonjbetba, oA 4era Hacraje rJ[aBHa Maca

epyn rHBHe CTeHe. McIy H3ABOJCHHM MHHe-

paJ1HMa IlpBe (4)a3C ociaje MarMaTCKa TC'4-

HOCT, CHpoMaWHa 4)epO-MarHC3HjyMCKHM je-

J1HtbeIbHMa a SOraTa HCnapJbHBHM CyIICTaH-

uHjaMa , Ca PCnaTHBHO BCJIHKOM TeMnepa-

TYPOM H 3HaTHHM 11pHTHCKOM papa KOJH

ROT II0Ma )Ke npoalHpaIbC le Te4HOCTH Y Ry-

KOTHI IC H 5ope, HIro Rpe,ICTaBJba ueJ,Mawuul-

cKo-uueyMauiOAUIUCKy 4)a3y, 3a BpeMe KOje

KpHCTaJIHWy MHHCpanH HHCKe Ta4Ke TOn-

Jbetba, SoraTH XHJ1pOKc II:IHMa . Ha13a2. Ka-

Aa je pacxnat) HBaHbe HOOJIMaKJIO, H Ka11a je

KpHCTaJIHcaO HajiehH 5poj KOMIIOHeHaTa,

ocrajy OTIIaAHe TCMHOCTH KOje RPCJICTHB-

Jbajy xugpou4epMaauy (pa3y, y 4HjCM CC

CaCTaBy Hana3H yrnaBHOM paC BOPCIw CH-

IHUHIYM OKCHA.

IlocMaTpajYhH CTCHC MHKPOCK0110M H H3\-

4aBajyhH O 6JIHKC KPHC-lana nOJC ,'1HHHX MH-

Hepa:ra. Mo;CC CC yrBpalrrn PC.TOCJIC,3 ll,n-

XOBe KpHCTanH3a[Hje . TaKO MHHCpanH K()H

Cy IIPBH KpHCTanHCaJIH , H KOjK Cy 3a TO

HMaJIH AOBOJbllO BpeMeHa m npociopa, no-

Ka3yjy caspwcHHje reoMerpHjcKe 05.THKC;

HaCynp07 ToMe . OHH KOJH Cy KpHCTanHcaJ1H

Met)y I!OCneuwHM, MopanI cy Aa cc npnna-

IoI)aBajy HcnpaBHnHHM HryrIJbHtlaMa Koje

Cy OCTaBHnH MHHCpanH pa11HJe HCKpHCTanH-

CBHH , na cy 3aTO H JIUWeHH 05 :1HKa KOJH Cy

3a IbHX CBOJCTBCHH . ITpCMa TOMe. CT1pHJN Cy

MHHCpanH 4HJH Cy KpHCTAJIH npaBHnHHJ H.

TaKo jc P03CH5yl[l YTBPJIHO pcuocneA KpH-

CTanH3auHje . Flo ibeMy KpHCTaJlHllly I) (11o-

pey)1u Muuepa.Iu.- UHpKOHHr , THTaHHT HTA.;

2) (pepo-.Malll('3UJy.NCKU MUUepaau: OJIHBHLI,

IIHpOKCCHH , aM(4)H50nH , SHOTHT. 3) nna1 H-

,1Ka0CII, 503HH H K11ce:r1l: 4) Ka:n3jVAlcblr

(Ienacnal: ;1 KllaplI

3a BpCMC xnal)elba HCKC MarMe KpHCTaJIH-
1anllju cIt_n1Ka a ne 01111111 cc nC^OBpCXIC-

110. BCh y pa3JIH IHTHM BpCMCHHMii. IIPCMa

peuocJle2ly KpliCTanH3a11HjC y 1 CM[ICpa I ^ p
11OM HHTepeany KOJH CC nnOC!Hpe y [paHH
naMa OA 1500" to 500" ( Ta nojalia ce
3OBe 1J)pOKµuo)ur KPUI III(LIII IUIp1/U.

3501 re IlojaBe, XCMIIJCKH CaUIaB MarMC

MCILH t:e V I0KV' Kpucra_IH3aIlI11e 11 (1113 11OC1a-

Je CHC IIHIIIC It IIHwC K11CC1 a. iia swoi I ora

HaCTljy CTCHC pa111o1 cacialla. Hrro n10)KC

I:I CC VO4H KOA BPCMCHCKH pa3H11X ILIaHa

jeAHOr re HCr0r Bynxana. OBaj npouec HO

KOMC CC OA JCAIIC, XOMOreHe MarMe H3,UBa-

jajy napuHiallHe MarMe pa3JIHOHTHX XCMHj-

CKHX H MHHCpan01 [ IKHX cac raga 3OBe Ce

Ma!MKIWCKa yul/iepeuuujauuja.

Y cTBapH. y npHpoAH CC yo4aBa Rocrene-

HOCT y npena3HMa OR jeAHe CTeHe AO HeKe

Apyre; H, KaTKa2 , yIIpKOC FbHXOBHM pa3JIH-

'IHTHM XeMHJCKHM H MHHCPaJIOWKHM cacia-

BHMa, Kollcraiyjy H3BCCHe ORIIITe KapaKTe-
1IICTHKC.

C9HlbcHHUa Aa 5a3a:IrH ca4Hlhaliajy 98

OOCTO CL4IV:311BF(HX (By.'IKaHCKHX) CTCHil \11\

hyjc Ha 3aKJby4aK iia je 5a-ianrHa MarMa

MaJKa CBHX CpyrITHBHHX c-reHa. FJIaBHH H I-
BOP 5a3ah1THe MarMe Hana3Ho 5H cc y Ciojy
cuMe KOJH o5aBHja 3eMJby. Axo cc y 3eM-

JbHlloj KOPH C IIOPH reK roHCKa ny1OTHHa
Koja aoiiHpe J1o clime. HOKpeTH rperba H3-

Meby raKO Hacranux 5noxoHa, Ha TOj J1y5HHH,
SHhe AOBOJbHH Aa H3a3OBy JIOKabIHO TO[!-
Jbelbe MaTepHjaJla qHja je nocneAHua cr[ia-
paH,e 5a3anTHe MarMe, Koja , 35or Mal'MaT-
CKHX JIH(4)CpCH[1HJauHJa H acHMHJIaLIHJa, MO-
MCL'. IIpOH3BeCTH aH(41epelluHjauHotiy CCpUJY
CpynlHBHHX CTeHa.
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BYJIKAHCKE CTEHE

ByjKalCKC HJIH epynrHBHC CTCHC, MarMaT-

CXC H e4py3"nHe, oi[ILITe y3eB nojaBJbyjy CC

y OSJIHKy HPCJIHBa Ko]H npeKPHBa npocrpaH-

CTBa 3CMJbHIfe fOBpLHHHC , 3a KOIa Ce pa4yHa

JIa 113H000 YKYIIHO UBa MHJIHOHa KBajlpa1HHX

KHJIOMeTapa. Y JIpyI HM npHJIHKaMa, OHC Ce

MOry ()OPMHPaTH y JIy5HHaMa 3eMJbHHe

Kope o5pa3y]yhli BeJ1N1(e Mace 115111 naKTOJIH-

TC KOje ep0 3nja Kaclinje Moa(e Jja orojln.

Y MHKpOJIN7CKOl CTPYKTYPH THX CTCHa

pa3a3Hajy CC.aBa pa3JIo5Jba KpucTaJIn3auuHJC.

a) npao pa3Jjo5Jbe OSyxBara naraHy KpH-

cTanH3a1LHjy y JIYSHHH, npH KOjOj cc (PoP-

\nlpajy Kpylli111 npaBit_Iln3 KpIICi:1J nl KOjll CC

wily (JeuoKpu('UI aaU H 6) J1pyrO pa3J1o6JhC

o6y'xBaTa Spay KpHCTaJIH3aILHIy, Be3aHy 3a

I13JiHBalbe MarMe Ha noBpulHny . KOJa ycnoB-

JbaBa (;)opMHpaH,e MHKPOCKOHCKHX KpHCTa-

na (IHHHX H pa3By9eHHX, T3B. MUKp0,IUU4a.

O(JiurwCKa Himn guJat a3Ua crpyKTypa oil-

I iiBapa :iy5H lICK HM BVJI Ka HCKHM CICIIaA1;1

HJIH naKTOnnTHMa iHJa je KapaKTCPHCTHKU

IIPHCYCTBO BeJIHKHX MHKPOJIHTa a)Cnjcnwia,

uyiHx it go jej{HOr caHTHMempa, KOJH Cy

113yKplirraHH CTBapajyh H Ha TaJ Hd4HH lipo-

CTOp (hoinicoRe ) y KOJH Cy KpHCTaJl}CaiIH

(fiCpoMaI IIC3HJCKH MHHepaJIH , yrnaBHOM TH-

na fIIIpOKCCHa.

E4Iy3HBHe CTCHe cltpCTaBajy cc y rpyny

Kojoj cy nopet)ane 11o4CB OA HajKnceJnijnx

Jjo Haj6a3n4HHjuX, a Koja cUJlp)Kn cnc iehe

BPCTC: pHOJIHT, TpaXHT, aHJIe3HT H JIHM5y'p-

111T. Knceiie crepe yrnaBrroM Cy cBCIJ1HjiiX

5oja H Mane FYCTHHe JIOK Cy 5a3H4He TaMHe

H ryCTe.

FJIABHE BYJIKAFICKE CTEHE

I' N 0 n H T H. PHOJIHTH Cy )Ky}IKaCTe,

CHBe HJIH 3esieiKacre C1 CHC. ca jacHoM ([Iny-

H)aacroM CI PYK IYPOM, 110 KOJOJ Cy H ;LOSHJIH

IuMC (1 p4KH pet Te4ei). ca4HIbeHC cy 0;1

(j>cIoKpIlcra_la HarpiijyMCK0i (j)e;i tcIia Ia

(CaHJIHHa ) H KBapua . Maca y KOJ OJ HMa KpH-

cTana CTaKJ1aCTa JC Ca IlojeJjnHHM MHKpO-

JIHTHMa 4eJ1J7c11aTa H 5Ho'1N'ra.

BynKaHCKa CTaKna . PnonnTCKe

MarMe cajjp)Ke 3HaTHe KOJIH4HHe cTaKnaCIc

Maieplije: oueugujau H u.TOhydlag.

O n c e A H j a H. - OncHUnjaH je upHa

CraKJraCTa Maca. cjajua. WKOJaKaCTOr lipe-
nOMa omTPHX ouHUa. lLiohrhar( je cyHl)e-

paCTO BynKafICKO CTaKJO, Seno Hut cnBKa-

cr0, BolwTane cjajHOCIH, ca4H1beH0 OJj BeoMa

CHTHIIX 113y'KpI1ITaHIIX HI-11111a 11 KOH`IHha

H XCIHIJCKOI CaC121Ba Kilo [I OIICIIAIIjaIL

T p a x H IF H. - Tpaxa rH cy nenen,acTO-

Cllllc II III Iliac IC clclfc. p(IIIilic npli :lo-

;itipy. C a4111beiie cy out (f)ClIOKpncIana Cali-

;1HHa li totalU(KnaCa Kao II O,1 ocIUIJIHx

IlllpoKceua y MHKpOJIHTCKOJ Maces 4)nyunanne

(pHO.1HICKC) CIpyNType 11CIIIX MHHepana,

Mct y KOJHMa IIpCOBna,ldB1l CaHn1IH. JaB-

.bajy ce y o5JHiKy I poIaua, Kyuona it -LOaur

A H R e 3 H T H. AuJte3HTH cy ciac, a

IIOHeKan upHe HOp(j)HpH4He CTeHe, panaBe Ha

IOJIHp, KOMilaKTHe H J1aK0 HOp0311C, Ca41t-

IbL'tIC Clu 4)elroKplCIajta HJIaI HOKJIUCa, all-

;ICIIIHa. aM(M IPona it 1IIIpOKCCIIa KOlll C)

yi uctiVIH y MIIKponiTCKy Macy HCTOI xeMHJ-

CKOI cacraBa ca 11n11 5c3 ClaKJIaC'TC Mace.

MH0r1I CaIIawibli ily'JIKaHil H35auyjy aH,ae-

ltlTHy natty, KapaKTepucTr141Iy no BCJIHKOM

BHCKO3HTCTy. Heo5H411o MHOFO aH,UC3HTa

IIMa Ha AHJIHMa o laKne jC H JJ05Ho time ti,

yOIIIIITC, y repuHJapHHM HacnaraMa 3CMJbH-

He Kope. Ilociie 5a3a:Ira npenclaBJba Haj-

patHpCHlije mace naBC Ila 3CM-1111.

F3 a 3 a nT H. - ba3aJ1TH Cy upne, KOMHaK-

rile H TewKC CreHe ca4H16elle y1:3aHHOM O;I

HudrHOKJIaca, ayi HTa 11 ojIHBHHa. ceHOKpH-

CTaJIH nnarllOKnUCa Cy peTKi, a On11BHHa it

aylHra 4eCT14. 1111(1 HCKII%l haia.I11i,ia IiIIC

fiOp(hHpCKH 113rJlen. Maca y Kojoj cc Hand-le

(j)eHOKPHcTann cacI aBJbeHa je of MHKpOJIH-

la 5a3H4HOr IIJIart10KJI11Ca. ay1Ilia. oJHIBHHa.

11 of6NnIIHX 3pHa MarHeTHTa.

ba3anrHe epyuuHje jaKo 42:tyHuHe naBC

o6pa3oeane cy y TeplIHjapy orpOMHe Ha-

C!lare JIatie, KaO WTO JC LCKall y HHRHJH

(300.000 KV12 1 H tiacJlare Jianc y' lon"HH

Ilapane y bpaoiJly (900.000 KM21

JIHMbyprITH . - JIHM5yp1HTn Cy cre-

He 5a'aJITHOr H3rJIe;Ia, KecTeHacTOUpaeH-

KBCTC, Pot UTC (jlenoKpl1CranHMa ay'1 HTa II

OJI I16Llia y oPIIJiuOj Kec3'eHacT0)(yhKaCroj

CIaxiiaciOJ Macll, PoraTOJ MarHeTHTOM.

A H j a 5 a 3 H c e p n e H T H H H. - UM-

jaPa3u it cepnelITHHH Cy JIyPHHCKe BYJIKUH-

CKC CICHC. 05JtHHH IbHXOBIIX Jle)KHUITa ieCTO

cy inKionHTlr 11.111 McIycnojnc rpoMa)je.

Necro cc pa3BpcTaaajy y rpyny r3B. 4e.u'ue

(Ilene IeocuuKauua,le. To cy cTeHe xpyHHOr

i1JIH 3pHa cpealwe Be.IHMHHe , TUMH03CJICH-

KaCIHX ToHOBa, ryCTe, XO.IOKpHCTaaaCTe.

cupoMawne KpCMCIIOM (50 o,'ICIO). THIIH4HC

;1HjaPia3He crpYKlype. Ca4H16eHe Cy o.7

IIJIarH0KnaCU, aM(l1115o is H avi HTa"
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TEOAHHAMHKA

3erJba je CKYII Ma ICpnja; la KOJH Cy H3n0-

iKeliH HenpeKHJjHOM Kperalb', Kilo INTO jC

nOxa3aHO Ha rpa (^HKOHy Br 1. MHHCpanH, KaO

'lecrulle 11 CreBe. Kao je;nllllore. jCCV CJIC-

OeHrH KojH caslllballajy 3eMJbiny Kopy it

H3no )KeHH cy HH3y HojaBa KOje Hx MCH,ajy

H Koje ie)KC as (flopMHpajy epynruBHe creHe,

V3p041141KC BCJIHKHX OpOICHHX (f)opMaUHja.

Y ceaKOM cny,iajy. IIHK:IyCH :-uHaMHKC He

Ilpecrajy; Kalja cc jeaHOM KOHCOJ1Hayje

IICKO HCIiy114Clbe Iia 3ehiJhHHOj lroBpwullll.

epo3itBHe curse no44ilby ;ta JlejcTByjy Ha io

ucllyll'ierbe ,aa 5u is CMaH,Hne H came Ha

\IOp(fIOJ1OWKH IIpO(fllJl HJteaJHe paBHOTe)Ke.

YIIpKOC TOMe, M0p(flon0WKa paB1lOTC)Ka i7O-

HocH co5oi nopemeheEbe paBHOTelxe yiiy-
ipawn,Hx cHna 3eni-4,HHe hope KOjC Tana
cTynajy y ;jejCTBO H nponilro'IC HOBC opo-

rcHe (4ellOMerie, H.ri l HOBa IICHYWIelb3 npei10-

apehena ;1a 5y;iy nO:1Bpl1(y ra epo illjo. OBIT

j11111a\III4KH HI(KJIyCI( (j)CHOMc)Ia KOJH CC e\Il'-

rbyjy y 3ero 1 uHoj Kopn Ilpc,tcrann,aIV npabH

:l,'ubouUlu !(uK.il'C 3eu.b(': 41 J1oKa3 xi 3c MJba

c rapes nC)KH y TONIC IIITO jC cBaxa HoBa opo-

Ieiie3a Maibei erleprerCKOr ca;ip>Kaja oil

Hperxo.aHe. To 3Ha'ln as he cc, Mano no-

Mal0. •iiocTHh H IIp41pOAHa paBHOTC)K H)-

\ICI)y Mop(l)OJLOUHje 11 TeKTOHHKe, H as he,

Kaaa Ta paBHOre)Ka Sync y nolnyHOCTH

;jOCTHIHy'Ta, HW4e3HyTH iHHaMHIKH HHK;IyC

3er:b(IHe Kope ]1a hexes TKO J1OCIICTH Y

CTar H4Ky (4a3y.

Leo reo.TOruje KojH H3y'raBa cKyn )CHO-

MCHa KOJH ca4HlbaBajy )KIIBOTHH UHKJIyC

3eo,he 3oBe CC leoguna,HuKa HJ1H gI1Ha %fU4ka

(CO. (o/! ja.

YHYTPAIIIIbA FEOjHHAMHKA

YHyipauiwa reonuHaniHKa OSyxBara OHC

(j)iHOMeHe iHnaMHKe 4njc nopex.:lo rloi Hoc

HI VHVTpaWH,OCTH 3eMJbHHe KOpe. J-bHxoBa

aejCTBa CV KOHCTpyKTlIBHa: Oil I141X CC CTBa-

paijy y3BHwetba na 3CMJbHHOj noBpwH11H.

Oita cc MOry pa3BpcTaTH y UWKWOHCKe, Ceu i-

IIUVKe H hi'.Ikaucxe UOJabe.

TEKTOHCKE IIOJABE

Marepujanu Koju o5paayjy 3eyUbHHy Kopy

H3JIO)KCHH Cy Cepuja HenpecraiHx noKpcTa.

yCJIOBn,eHHX nejCTBHMa TaKO3Bal(14X lor-

uipalUFbux (eugoienux. lue,>.rp(Kux) 1 eonoui-

KHx nojaaa . BepTHKanHe H XOPIDO HraJlHc

cunc Kao eneMeHTH yHyrpawrbe eHeprHje

3eMJbHHe Kyrile 113a34lBajy no,7H3arba H y'JIC-

r arba . pace.iau a. KnH3a( ha H y5upalba 3cn1-

:hl1He hope 11110 crBapa 11113 Ieo:iomKllx

oS:IHKa Koje H3y4aBa IUC'I.ul0JIUka.

Y 3eMJbHHOJ KOpH Mol y HaCTarH iBa

OCHOBIia Iiiiia I1OKpeTa: euupoleneIUCKU H

opoleue lacKu,

Euupoterleurchu uolpe(uu jecy ,iaraHa yJie-

raH,a Hnli H3 ;IH3aiba T:ia, naciana jejCTBOM

BCpTHKaJIHHX CHna y 411jeM CTBapaiby HMajy

y;leia KOHTHncHTa.THe Mace. Tit IloIepalba

naj5o.T,e cc Mory yo4HTU na MOPCKIIM o5a-

:IaMa.
OpoleirelUeieu 110KI) OU HaCTaJH cy ycule,3

LIqCTBa XOp113oIlTaJIHHX cuna KOje n3a3H-

Bajy ,ae(flop\iaimje H HaSope cnojesa it 1bu-

xoBO ;laraHO y3JjH3aibe to o5pa•3oaarba

Ben41KHX Opot eHC3a HJIH JIaH4aHHX IJJIIIHHHa.

OPOFEHF.TCKE TEOPHJE

Sal oHerxa crBapaiba oporeue3a jenan je

rot HajHHrepecaHrHHjHx npo5.TcMa reono-
rllje. OpOlelle-la je x0AIII;ICKCOII (^enOM1ICH

KOjH cc ou•BHja BCOMa naialo it y ycKOj

BC3H je ca: craapaweM ceauMenaTa, y5H-
paFbeM Kope, NICTaMop(f)H3Mo,M H ByJIKaHH-
3MOM. Taj 4)enoMeI1 o5yxsara wnpoxc 3oHe

3eMJbnnc Koper a je;wo re Hero Houpy4je
Mo)Ke lial3MeHHgH0 ria Syne H3J1O)KeHO pa3-
HHM OpOrelCTH4KHM )1eJCTBHMa.

OCHOHHH Hpo5J1eM KojH TpeSa peulHrH
jecre nopeK3O jaKrix CH.la KOje H3a3HBajy
HpH ruclce H HaSope cnojesa.

Ca3Hawe o reOCHHKJIHHa;IaMa. jeano on
HajnnonjrIHjux y reonorujH, npenie aBJba no-

; la3HV ra'IKV la CBH ryMa4eH,a opot citercKux
nojaaa . jaiia je yllOTpe5HO raj TepMHH jour

1875. ro; uHe , ia 5H o3Ha4110 Bpn0 pa3BlijeHe

CCnIIMCHTe, KacHHje HaSopaHe H Ilperbopelie

y ]uIaHHHCxe ;iaime.

Ilocrojaibc Ce;IHMeIIruux cpopMaUUHja H-

Cror Tuna, H HO HeKOJIHKO KH.-IOMeTapa
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yje5eJlHx. He Mo)Ke cc o5jaCHHTH aKO Cc

ianomeiby He npCIUOCTaBH nal-aHO ynera-

H,e lHa 3a BpeMe UOK cc o,LBnja npouec

Ta.lo)KeH,a. Pa4yHa cc as aeC)JbHHa ceaH-

McHaTa O:j KOJHX Cy HacTajni AnnH H3HOCH

3000 Merapa, a ceaHMeHara op KOjHX Cy

HaCTaim XHManajH 5000. TaKRe BCJIHKC 3OHe

y KOJHMa Cc CTBapajy CeaHMeHTH, IIpOCTpalIe

H KOJe -ial aHO TOH), 30BV Cc leocuuK.tuua;le.

IbmxoBa MaKCHMaJlHa aySHHa oapel eua je

jc, mom ITCH TpaMHOM .1HIIHJOM 3Ba110M (10

FeocHHKJIHHane cc (popMHpajy yaeK Y

oEnaCTHMa y KOIHMa 1C 3CMJbUHa Kopa

HeCra5H-9Ha, a Ha;Ia3H CC HIMCIy ;lBB Cla-

511nHa H OTUOpHa MacaBa KOJH Te)KC ;ta CC

npHSRH)KC jeaaH IlpyioM. TaKO cy HupHHeju

n5101 Je,uBe reoCHHK:IHHane H3 ,IoFa eoitetia,

Koja cc LlopMHpaJ1a H3Meby ai3e BHCOpaBHH

UellTpaime WnaIICKe H UeHTpaiiHOI nna-

Toa y c1paHUycKOj. CMBlbelbe noapnlliHe

I COCHIrxnu Haste, Kao nociiemiua oporeHn4-

Kol nparrHCKa, je BpJIO BesHKO. TaKO IC

reoCHHKnHHana OA KOje Cy HaCTasH A:inH.

a Isola cc IIpOCTHpa la na I2_00 KM. HoCIC

HaPHpatba cMatbeHa Ila 150 KM.

Feo:1o3H cy carnaclla ja Cy y3poK HaPHpa-

Iba Ina JlaTepaiIHH npHrncrlH, aii cc aUC'-

KyCHje Bo.ie o y3POKY H HopeKny IHX npHrH-

caKa. Oaarne cy ItacTalre pa3nnvHTe opo-

1 CH ICKC l eopHJe.

O:I cBHX je HajnHllle ycnexa HMa.Ta TeopHja

o nyhaimb.1' K0Hluuuenaula Kojy je pal uo

A:i4 pc;t Bei eHep 1910. i oiHHe.

Ho BereHepoBOj TCOpHJH npeTnOCTaB.T,a

CC ;ta C)' V II04CI Ky KOHT'HHCHTH SHAH 3511-

JCHH y jeaaH JCJLHHH OI'pOMHH KOHTHHeHar

HJ1H. KaKO ra je ayrop Teopaje Ha3BaO -

natllCa, K0jH cc KaCHHJe pacuenHO Ha Pno-

KOBe, XOJH cy cc, nnHBajyha Ira CHMH jeuHHM

[OTpeCOM oaBOjHnH H nOMCpHiH Ka 3ana,ty

H IlpeMa CKBa(Opy.

HpunHKOM KpeTalba aMepu4Kor 1(011 U-

Itellia I lpeMa 3aIia,ty, Ibel OBa Ilpealha ilOBp-

WHlla IIpHiHC1HBa:1a JC CIIMY Ca ;jHa HauH-

i111IKa, Ila cc O;1 CH.-IC IlaI nplt l Tim) C IBOpi10

I HraHrCKH nnaHHHCKH naHaU KOJH cc npO-

TCxie oa AJbaCKe ;lo AHTapKTHxa. Ha cJlll-

'raH Ha4HH, yaaJhaBarbeM KOHTHHeHTaJIHHX

PsoKOBa npeMa eKBaTOpy, HBCTano je Ha-

PHpatbe reOCNHKJIHHa:ia, na Cy CC TaKO C I BO-

pH.ie opor'eHe3e TepiiHjepa o;T XH;xta.laja.
upcnta AniiHMa, CBC ;to a(jpa4Koi Ainaca.

I'11rne;ta sot je H3PHJalbe KOH r1HCHa Ta
H3a3BasO IlpoMeHy riosto)ia)a IIOJIOBa H CK-

Baropa Ha 3eMJbH. To o5jalnH aBa nocioja-

H,e npainyxa (Koje cy cc UpeTBOpHne y

yrlbeH) y BHCOKHM reorpa(lCKHM IIIHPHHBMa

H rne4epCK14X (fiOpMaunja y 5nH3HHH eKBa-
Topa.

'I'EKTOHCKO HAhEIPAIbE

bopa cc caCTOJH Oa aBa aeaa: KOHKaBaH

(VIHYT) Him cuHK,iuHa.la H KOHBeKCaH (111C-

iiyn4eH) HJIH auulUKauna,ia; JHIIHje KOjC CC

pOTex:Y ;IvuI( I IaI Behe 11=11i I IaiMa H.C BIICIIIIC

Pope 3OBy Cc wapnupu aHTHK:IHHaJIe HJIH

CHIIKnHHane; PO4He. HarHyTe paBaH KOJC

Ca4HH,aBajy IOBPWHHy Pope 30By cc POKOBH

Will KpHna; paBaH y KOJOJ Cc HBna3e nlapHHpH

CBHX cnojeBa 3oBe cc ocua uobpluuua pope;

npeceK ocHe nOBpWHHe Pope H XOpH3OH-

Ianne HOBpWHHe 3oBe cc oca hope, npaBau
npy)Kalba oce Pope 3oBe cc upahut4 i5ope.

hope cc npe,rXCTaBJbajy TpaHCBep3an-
IIIIM npeceKOM neprleHaHxynapHHM Ha OCily
pallaH. TpaHCBep la.] kill npeceiw onto) yhyjx.
ii cc o:Tpene pa Ille BPCTC 5opa.

Hpenta noiloacajy oche paetiH 5opa MO)Ke

PH I ii _reupahua (cuileulpuvua) 11JIH Fora (ucu-

wetupuwua). Kaua je ocHa paBaH y npH5nr1;K-
HO XOpH3OIiTanU0M noiloxcajy Ha3HBaMo je
110.1ctno bopa. KOa ycnpaBHHX H KocHx 5opa

yBeK cy MnaaH cnojeBH H3Hajt CTapHjHx, KO,q

Ilonernux 5opa Ha aclbeM HJIH npeBPHYTOM

KpHJIy cTapuja cJOjCBH Hanale cc H3Haa,
.I:Iah ix.

Fpyiia 5opa 4nja Cy KpHna Hapanenna H
Ho;Uc;lllaKO Hal Hyra ca'uwaBajy uaOK.lwle
rope.

Karla cnna Koja HaPHpa cnojeae ;1ejctnyje
HaJBehoM ja4HHOM y je;LHOM npaBuy. 5opa

he PHTH noTHCKHBBHa y TOM npaBUy Taro

as hC CC jeIHO KpHJIO H3Ay)KHTH H paCTe3aTH
CBe jOK Cc He paCKHHe, lia TaKO Hacraje
cpyuleua bopu.

AKO cc Jai I'1CHOMeH nOjaBH KOJI Beh

lojici Jic Pope, IIOHeKaa cc aecH as rOpH.C

Kpl1JIO Py;te IIOTHCHYTO TaKBOM cHaloM ;ta

kI11 Ill IIpCKO ;IOIbCI 11 IIl)MCpa CC H sO IIC-

-IHKHX y,rta:beHOCTH u3Han 3HaTllo XI'Iall1IX

CC,II1MCHi Ill1X (^OptaIHlja, Ii1KO HaCI(Ije )ltl-
I,uoi.(' ilopa.

Axo ep03Hja palopH 061IHK 5opa, H:H1

aK0 Cy OHe 1 aKO Be.ulKe as cc He MOI y OPy-

XBaTHTH Ha1IHM BHj1HHM no.rbeM, IbHXOBo

nocTojatbe M0)KCMO as y04HMO axo ollpe-

aHMO npaBau npyx(atba cirojeBa m IbHxoBy

1111K.luHai4ujy - yrao KOJH 3aKnana JIHHHja

MaKCHMaJIHOr HarHla csiojeBa KOjH 7e)Ke

OKOMHTO Ha npanau Pope ca xopH3oHTan-
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HOM paBHt1, Ha TaKO pcxoHC7pyHnlCMO (5opc,

yKiby'IUBw It H OHe Koje Cy HO In yHO 35pHCaIle

ep03HjOM. UHHcaun IIOCTy'IIaK o5aB.ba cc

rCOJIOWKOM 5VCO:IOM Kola pi1CnOJIa)KC Ma-

-111K1 RlICKOvI ct Mepelbe y'1.na HHKJHIHalrnje.

TEKTO IlCKA PACE.,l11HA

AHHaMnK,I 3cvIJbuue Kope Mo)Ke as HMa

3a HOC; ICAlllI\ C 1 pyKIypue : 1C(1)OpMaUlljC IH-

na naSHpatha.
Kaaa cy curse Koje aejCFByly y 3eMJbl1H0j

xopH npeIe)Kuo BepTHxa11IHe H Ka;1a CC npel)e

ipallnua ejlacTngHOC TH CTeHa IOjaBJbyjy cc

IIyKOTIIHe 'Hja je nocneAHUa upeMeW rave

H noMeparbe c;lojcua yrJraBHOM y BCpT11KaJ1-

IIOM CMHCJIy, a 9Hja Be-IIH 'lnlla 3aHHCH oe1

rlyxorHHe. Taj rim noNicpau a 30Be cc pace-

:tuna. Pace litHa je. rJaK-IC. Ily'KOTHHa 17C)KHW-

Ta CTCIIe y 3er cbHHOj KOpH , KO,T KOJC CC

jaB.bajy HOMepaiba Mace napane-iwo ca pan-

Hit IIpe.IOMa.

I1YKOTHHa HO`IHH ,C y'LIaRHOM HCTe-iaH,CM

C:IOjeBa xoJH Cy HO, [Bill HyTH ollTepehewy

CRC aOTJIe AOK Ce HC IIpCI)C I paHHHa eJ1aCrH9-

IIOCTII (KOJa jC 11OCTaa 11C.ILIKn KaKO CVIo RHAC-

:W KO;1 Ha6Hpalba ) H uoC)e a0 Ta4Ke .IoMa.

Pacenwle cc nojann,yjy KOa CBHX T HH O Ba

CTeHa a nn Cc Haj naK we pa c1103H ajy KOa co-
AHMeuT11Hx (bopMaunja , HOWTO nOMeparba

jCAHOr aena C J lojeBa y oIlrocy Ila ipyr ll

Hpe KH Aa xolrrnnywrcI c.iojeBa Ha IIOBpwH-

HaMa ny' KOI line.

Pahan pace,luue JCCTC noBpwHHa IIYKOTHHe

)IV)K Koje CC IIOMCpajy IIpeKHHVTH ,-te.-iOBH

3cXJblHe Kope: .iunuja pare.tune jc nHHHja

Ilpecexa paBHn pacenwle H XOp1130HTaJIHe

paH13H.

Pace - IH1IC Cv I IVK OI IHIC III KI1111X CC paCKH-

HyTH Ae:101111 HOM11'Iy. Cny'IIlrajyy Hdlll 111,KA

C'KoK je Rep IimajIHa ynaJbeuocT H1Mel)y _W I

c_loja HCIC CTapOCTH 11 HCICH JIHTOJIOIIIK01

C.IOIa. HOBpwnua rIYKOIIIHe Koja JC OCJIO-

50tClla nocnc CHywTalba cynporuor .CIla

Tna 3OBC CC lug UJ'KOa(Illie, ropIbH ACO KOjH

je OCTao H31Ia l CnyI11TeHOr TepCHa 3oBC CC

Kpob.

Hpema no.loacajy paBHH nyxoTHHe Nlo-

aCCMO pa3:IL1KOBaTH bepwuk'a. Inc pac'e_ lulu'

Kalla JC IIOMCpaH,C Bepr HKaJIHO It llallll'tae'

pare. tune, KaJ1a je noMCpafbC KOCO. HarHyIC

pacelln HC Mory 5H III /icpila.OH' pace.lune Ka-

,ta Je I1yKOrUlla Hal IlyTa IIpCMa 3HAy 11.111

IaaflepNe pare.ialle aKo is nVKOTHHa HalHVla

I IpcLta KpOBY.

Pace_UHe Mory 511TH ialahopelle HJIH oiubo-

peInt' IlpeMa TOMe as Jut cy crpaHe IIy KO I II IC

y ICCHOM i10A14py HJIH MCI)y IbuNIa IIOCTOJH

nyKOTHIIa BChC H:111 Malbe LLIHpHIIC. Koff

HPBHX CBaKO noMepatlc HMa 3a Ilociiejanlly

CHa)KHO Metyco5Ho Tpelbe rOBpWHHa pace-

JIHHC Koje HX yl,Ia`la I axo as A05iljy THHLI'IHy

CIPVK IY'py Koja CC 30Be olaeya.lo pace-aate,

wTo ioKa3yje noCTojalbe veCTHX TeKTOHCKHX

HoKpera. Y OTBOpeHHM pace uniaMa reK-

TOHCKI3 noKpe7H Cc y'TBpf)y'jy 110 TONIC I1ITO

Ce y IbHMa HaJIa3H 3OHil CNIpBn,eHHx CIClla,

KOJC Cy IOKO\1 KaCl1IiJCI Bpc\1CIla ue.meI11It-

plliC \11111Cp11a1311\I C'y'l1C7;I1lll 11 l\BI IIC1aI/I-

)KCnlt\I IIi BOAC Koja jC np1,I Llua-la: 10 jC

1,pul p,lreuaa'. PaCC:w/IC cc 'ICCro paCllO3-

Hajy Ila 'ICpeHV 110 KaO 3HA CI MIbM JIHIH-

HaMa H ORITpHM HepaBHHIIaMa . aim, no-

IICKaA, Cpo3Llja NIo)KC IIOTIIyHO A.a nOpaBHil

repel! H raaa paCe;IliHa MOxce ja CC Ilpeno3-

Ha caNlo no ,HCKOIITWIyHICly (npeKnay)

ee,3HMelITHHx cnojcna ca oaroBapajyhmrt H

OWTpHM 11111 OJIOWKLIM HaBujauujaMa Ha o5e

Crpallc nyKOTHHe HJIH aKo IIOCTOJH Kplll HJIH

orncaaJlo paceJlHHe.

HoMepalba HJIH ynerHyha Mory cc jaB-

.r aTH ,VNC je,-Hc 1430JIOBaHe paceJluHe 17AH,

1111K, V KOM111CKCy 0A JIBe H-IH BuWe Pace-

HM L

Taxo je ricllpec"Ja Ba,uec y npoBHnunjll

FiapCC.IOHH U01eKJIa y.-iei albeM BCJIHKOI noA-

pyvja orpaHH4eHOr JIBC\aa napanelnln\l pa-

CC:IHIIaMa. aellpecHje KOJC Cy IIOICK_C O;1

ABC paCe. IHHe HJIH 0A KOMIIJICKCIIC ipyne

pacenuHa, 3oey cc LueKluoucKU pohobu, Kao
into ey 1icupeciije Ebpa H Pajue. Koje cc
rpiHh119C Cl ChIe11H'IaCI HM paCCJlnlla Ma.

MaCHBH HJIH B11COpaHHH - 'IHJC JC y'/1l l1 lalbe

IIOCJIC,LI111a ClIV111Ialbil CIIO.bHHX JIC!IOHa IIpH

BLIWC narepapIIHX pace,auua 3oRy cc weK-
IMIUCKe bucopclhnu LiJIH LueKuiOHCKU sopcla.

IIInaHCK1 11 (bpauuyCKa BIICOpahaH rH11HVHn

Cy tipUMepH TaKBOr TeKTOHCKOr noMepaLha.

Cl :iuja it H03Haaabbe pac:e!IIIHa 0,1 lie-

:niKOr jC HitiepCCa 3a FCOaol Illy JCP IC no-

peK.lo HaJBeheI bpoja )KII'MMIX McTaa U'IHHX

MHIIc'pa_la y Belli Ca THNI THEOM gU ('.wKal(uJ(I

Y 3eNlrbinloj xopH . Y p)!aapcrny je 1lo3Ha-

BalbC p1CC-I1llia HCOIIXOJIHO IIOWTO Cy 4CC10

,KII IC II III ,+ihIIIC \ C I HapLI IIOC IC:1111111 CHTCMII

pace llllla KojH 1IX HCIIpellJIHhe. Hll!Il 1. Ilpll

11C . I IIKII\I I pal)CHWIcNll I pa,IORH\la. Kau 111111

IC Iiua113albe MOCTOHI, TYHC; Ia. 5pa11a HT)1.,

Cl BCCHO H3y'na Ra IhC I C KTO HC KIIX II yo111111C

ICO IOWKHX \'CJIOHa ICpClla HCOIIXOJIHO IC :GI

511 cc H35ci.IH BeJIIIKH VRCCH H 035LI:h11H

HpoMawaju.
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CEH3MNMKE HOJABE

Celli MLi4Ka KOJIe5atba HnH TpycOBH (110-

nylapHO 3eMJbol pee) jecy IIOTpeCH 3eMJblHe

xope KapaKICPlICrn4Hll HO Kparxoxl Tpajalby

n BCJHKOmi nHTCH3HTC'ry', LI, BPJIO 4CCTO, 110

pa3apa)yheM e(beKI }'. KOJH y' Fi3BeCHHM Cny'-

4ajeBLlMa HMa KaTaC l poc)aJlHe pa3MCpe.

HavKa Koja L13y lava rpycone, lblixoBe no-
jane y reol pa(I)cKoM cmwcJly, ylecrauocT H

ycnoee y KOjIlMa HaClajy 30BC Cc ((11311O3O-

nlja.
1ioKa3arlo je Aa je Henocpe:IHH y3pOK

3eM:bo I peca H3HeHaJ]HO HopeMeheFbe Maca,

yrnaBHOM y TCKTOHCKH HeCTa6uJHH,M 3o11a-

Ma. Yllyr piIllllbll IIOKpcTu, Hacranli KaO 110-

CnCALIua ICKTOHCKe HecTa6HnHOCI'H, IIpOy'3-

• pOKyjy BHSpauuje KOje CC wHpe OKO ue:Ie

3eM-7£ Kao ('CU3.1IUIKU u4aAa(14.

Ta4Ka y Kojoj noicpeTH Xiaca Hacrajy 30Be

Ce wapuwwe tuppea Him xuuolle1(ulap. OAaT-

ne cc Tanacu nwpe y o5aHKy KoauelllpHIHHx

tlonpinmia .TOFITH cBe AOK lie nOAHpHy nOBP-

W11Hy 3eMJbe. Ta Ta4Ka, Koja je yjenHO u

Ta4Ka IIOBPnIHHe Haj6nHJica a(apHIHTy, 301)C

cc eum4en lap.

HOTpec KOJH cc AoronHO y xuuouewrpy

HPOH3BOJ_H1 ;UBe BpcTe Tanaca upwuapne HnH

,umcu 0I3)ULul.ule (Tanacu P ) It ceK1ugapue

HnH ulpancbepcaaue (Tanacu S) 411je je BH5-

pauliOHo KPCTaibe HopManHO Ha npanau

pacnpocTHpawa.
Karla in Ta.:iacn 1OCTHrily 3eMn,uuy HoBp-

wiiuy, c'rnapa cc HoBa BpCTa Tanaca: uobp-

Il(UUCKU uianacu (TanaCH T) KOJH 4CCTO OCTajy
%5CACNceHH Ha Tepeuy y' o5-luKy' Ta.nacacTli\

OSnHKa iintl 50pa 3eMJbC.
KapaKTepliCrnKC cell3MH4KIIX ia.laca KaO

II lia4H11 lblXOBOI paC11pOCTHpaH>a MOlaO JC

Aa cc H3y,iaiia 3axna.byjyhH anapaTHMa KojH

perucrpyjy ceHSMlUIxe Bn6parwHje a KOjnI cc

30By ceuliIorpa(()u. Oc1IOBa ceHlxorpa(I)a je

KJIaTHO . OHO ocuHnnpa yTOAHKO CnOpHjc

YKOJ111KO je Beha lberoBa ay>fcjHa. Karla cc

3arpeCe TJ1O. KJIaT)10 '3501 CBOJC HHCpIIHJC

He AOSHja onMax ocuHilauilje Beh cc nonawa

Kao (I)HKCHa Ta4Ka upeMa KOjOj MO)KCMO Aa

y7 BpanMO Be,I114 HHy ' nOKpCTa 3Cn'IJbHHe KO-

pe. Xopt 3olrraJlno Kna I HO KO_je LIMa bootie
liHepuHjailHe oco6uae iauac je 4ewhe y
yrio IpCSli.

CeH3MH4xa KpClalba ce perHClpyjy Ha

HOKpC1HOj uan1pHOj rpaun WHJbKOM (ne-

pOM Ca SoJoxi) HAH CHOnoM CBeTJIOCTll Ma-

IepHjaJ IHO Be3aHHM 3a KnaTUO, KOJaU ySCne-

)KaBa aMHJ1HTy'Tie Zia (I)OTO-oceTJbHBy' TpaKy.

Karla T.10 lie JtpX[H cen3MOrpa(p yupialta

11paBy nHHHjy. aim 'HM HacTaHe no,rpec

JIHHHja nocTaje TanacacTa. Ta TaJlacacTa

.wHHja y1PTaHa Ha naIHpy 3oBe cc cella-
11OIpaif.

CBaKH not nyli ceHlMorpaM LIMB VBCK 4C-

THpH (pa3e on- KOJHX cBaKa npencTaB:ba 110

jenny Bpcry yaacloIIHnx Tanaca (on yKynHO
4CIHpH). Te BpCTe Tanaca, xoje Ca4Hlbanajy

(T)ale, cy cne;tehe:

1) Clplivl,Ipim Ia:lacri P KojH cc Kpchy
no npaBOj JHHHJH KP03 yHVTpaluibOcT 3eM-

:be IIpOCe4HOM 5p3HHOM on 6 KMIceKyHni,

2) LCKyIInapHH ralacli S KOJH CJIeJtc HCTH

nyr Kao it npeTXOnHH anal cc Kpchy Malboxi

5p3HHOM:

3) IIOBpnwHCxH Tanacl L KojH cc wupe

IIOBPu1HHOM 3eMJbe 5p3HHOml on 4-5 KM

CCKyHLH;

4) HaKHanuH iaJIaCH Mane cHare.

Tanaca H Moly Cc on6uIH on noapuiuue
Kope Alta HJIH TPH nyra (ro cy pp OLHOCHO

PPP ranacu) ape HO WTO CTHrHy ao ceH3-
MO.TOnIKC CM1111Uc. HCTa IIOlaBa IIpaTH H S

Tanace (Ta,Iac1I SS HJw SSS nnauyi

OLHOCHO I3H1I I o i5ujeHH).
HajjacHHjri cen3MOrpaMH Moiy cc Ao6HIII

axo cc 3eMJ1 oTpec AewaBa Ha ynaJbeHOCTH

On 5000 no 10.000 KM on npHjeMHe clamule.
I10311ajyhm Bpcmie io_iacKa pa3J1HIHTHx

Tanaca Kojil cy y6ene)KeHH Ha cew3MorpaMy.
Kao H ibnxoBy 5p3uuy Hlilperba, Moiyhe je

IlpopaIyHaTH, 110 IIPOCTHM (I)OpMyJIaMa, yna-
.T,eHOCT XHI1OUeHTPa H MCCTO )Kapuwra. ay-

SHHa acapuwra MoBcc Aa 5yae H no 700 KM.

Ha OCHOBH 113ygaBalba 3CMJb0Tpeca H
reorpa(I•)cKHx MCCra I Lilt cc 0HH nojae:byjy.

Moryhe je HecyMrbHBO yrBpnuIu lKHX0By
Be3y Ca opOrelieTIl1KIM IIOJaBaMa.

TaKO Cy yIBpfjeae H onpeljerie Ipaulnuc

,(Bejy BCJIHKHX CCHIMH'KHX 3OHa H 1¢lpKlAl-

u01401IU4Ka H AtequuIepancxa HJ111 0.lUCKO-_VU-

uaAajcKa. IblxOBe rpaHliue uonynapajy cc

Ca BCAHKIIM na114aHL4M H-laHHHaMa, Hacra-

nHM ua5HpalbeM y ,2o5a Tepwijepa.

Y o5a.H1M nojaceBHMa 3erlJbOTpece Haj-

9enlhe npaTe rHrauITCKH Tanacti iia3nauH

uoalpecu ifopa. 4Hju je pa3opull e(4exar crpa-

XOBHIO BenHKH. Tn ianaCH Hacrajy ycnea

BeJIIIKHX y':IerHy'ha OKeaHa Koja H3a3llBajy

HeIOCPCAHO noBnageibe BoneHHx Maca Iloc-

,le Hera AOJla3H no HaBa.le MOPCKC Bone,

1aKo3BaHC ula:iacne U.7U:H('.
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BYJIKAHCKE HOJABE

BynKaHH Cy npnpo:inn anaparn Kp03 KOJC

I13511jtljY 113 yuy'Tpallll-bOCT1 3eM:bHHe KOpC

pacrOrJbeHe Marepuje Koje cc Kaaa cc 143JI13jy

Ila FIOBpWHHy. Ha3HBajy iahrr. HyTenH Hnil

KaHa.nf H35HjaFba JIaBe jecy ay'SoKe IIYKOT H-

rnHe y 3CxUbHH0j KOpH KOje u0Be3yjy Mal -

MarCxa 01IbHHI1a ca 3erUbHHOM noBpulH-

HOM.

By'nKBHH3aYI, C)np0THO OHOMe 111T0 Cc

pannje BepoBa_lo neMa HuxaKBe BC3C ca yHy-

rpallllbONl 3OHOM 3ex1n,HHe KyrrC, Beh je
;101a})aj JIOKaJIHOr KapaKTepa, peJIaTHB110

Mane ay6HHe: By1KaHCxa 01IiAIwra cy pac-

uopet)eHa na Jly5nnH o,a 20 H 40 KM.

) 1 y'SOKa TCKT OH HK7, Ca FbCIIIaM O1pOMI111M

IIOMepalbHMa 5JIOKOBa n3a3liBa TOf!biH,C

creHa 3501 Tpewa. npH HeMy cc MexaHHHKa

CHeprH)a upeiBapa y repMHLIKy, 'IHja je

IIocJIe1HHa pa3B0j MarMaTCKHX OI H,HWTa O.1

KO,JIIX UOCTajy By'JIKallil.

YOwnTe y3eB, By'1Ka11 Ce CBCTOjH OA KO-

H11H1IO1 5p,]a. hl'.7KUll('K'C 1,1•Ge, ca OlBOpOMI

N obnHKy neBKa KJ)UlUep(i KOjH ce HeHOC-

pCAllO HaclaB;ba FIa Kauai KPO3 KOJ11 CC

rlelbe 1C1ha it CKC Il:103Ii BHH MaI CpHJaJ!H

BVnmaHCKe SoNSe 11 BVJIKaIICKH nelleO.

BYJIKa11cKn KOnYC je nocneAHua epynnKje

11011110 HaCraje HocrelleHHM Ira!OMII.TaBa-

H,eM naBe H eKCnno311B11Hx MaiepHja.

Epyrluuja HaroBenllaBa 11113 llpeTXO;IHHX

uojaBa xoje cc CacrOje y 110,rlc'HOj ipMJba-

BHHH , fOTpec11Ma TJIa. H3511jalby racoBa Hiles

(UyMapona. OBe nOjaBC CC npOrpCCHBHO yBC-

haaajy Cite rJOK He HaCryuH npaBa epynulja.

KOja 'lcc,ro Iro1HIbe CrpawHOM eKC1In0311-

joM, IIPOH3BC,ICIIOM jaKHM npITUCKOM ra-

COBa 11 BOaene nape 11 H35Hja1-beM JIaBe.

HpunuKOM By.lKaHCKHx epynluHja Ha IIOI3p-

11111lry 113511jajy IpH BpCre npo113H0;la: ra-

COBII I II, 9BpCTH 11 T CHH11.

FacoBM i ll BVJIKaHCKH flpOHiBOJIH. (43-

Snjan,e raCOB HTHX By.3KaIlCKHX II p0113BO;Ia

V 05.3HKy OrpOMHHX CIYSOBa ,uIMa, KOjIl

%101y' is AOCFHFHY BHC11Hy' 0,11 HeKOJIHKo

KILnoKferapa. flonexaJ raCOBH (l opMnpajy

HeHp0311pne, rycTe o5naxe. KOjH cc CIIynTTa-

j) 11113 50KOBC By;1KaHa BC.111K0M 5p3HHOM.

,JOK CC IbuxOBa reMlleparypa Kpehe oKO

100" C. Tu obnaun KOjH CC 3oBy haO pe-

a .a(al_ia OAHOCC C'BC Inl IIIT I HaHby Ha

uyry. hacim ciySOBu 11)111 Baipella Marla

cacrgje cc oa H2O . ('02. (0. N, H, CH,.

MCra,TIInX XJIOpll;l:i y raC'OBHTOM Cran,y.

Cy'MrIOpHHx raCOBa HTa . T)olln0 cy HCKH 0,1

I lfx racOBa 3anaJbnBH , 'leCTO CC BHa11 KaKO

I!3:la3e 113 KpaTepa y 05J1HKy Or poMHHX rlna-

MCHIIX jc311Ka.

4BpCTH HpOH3BO)H . 4BpCII! BynKaHCKU

IIpOH3B0AH Cy 11 no Be-m 11111111 H 110 caciaBV

pa3.Tn911III, 10 CY llpellpeKC Ira IIYTY H Ma-

iepHja;1 0,1 KOIa je ca'Hlbena Saha ByJIKaHa

11:11, naK , ieriOB11 JIaBe, KOJa JC IIpHJIIIKOM

eKcnno3Hje SHna o;!Sa9CHa na BerIHKe B41-

CHHe ua cc CTBp)11y'na y Ba3;1yxy. HpH;luKoM

H35auuBalba .naBe cr'Bapajy cc nonre no.ny-

paC'T011n,CHC Mace KOJe Cc 3OBy hr.7KUHCn('

a0.115e. Ilenco, KOIH je y'c111 ibell, Mo)Ke as

byae pa3nculeH Beip0BnMa Ha orpoMna

();ICI ojar,a. Oh.raisu UeUe.IO MOIy 511TU Hapo-

'11110 KaTaCTpo(lanl!H; TaKaB HaIler uenena

ic np1.IHKOM epynnuic BeiyBa nOT11yHO
larpnao HoNncjy 79. IOJIHHe Hawe epe.

Te4HH HpOH3BOUH . Y TelHe HpolrlBo)IC

cnaaa .ulBa TeM!1C iiI pe HpeKO 1000" C,

Koja IC'IC H3 KpaTepa win nyKoTHHa H

C;1HBa cc SOKOBHMa KOHyca, Kao npaBa Bal-

pCHa peKa. 013a Maca Will noKpnlla'1 CTBp,1-

IIyie JiaBe 3OBe Cc Ha('.alla -lake 11111 C.lflh

urhe. Moa(e as FlOKpHje 3Haine rlOBpWUHC

KaO 5a3a, ITHa naBe KOja jC BpJIO TC911il.

llJIH CC MO)KC HaroMHJIaTil 0K0 Kparepa (])Op-

Mnpajy'hH Kyuo;le 1;111 KBp1C KaO Kllcena

I aBa Koja je BpnO BIICKo3Ha.

Cnoibna IIOBp!l111Ha OBHX BynKaIICKHX CnH-

BOBa 5p30 CC CIBpJHe I1 ((^opMHpa HBpcry

Kopy- a!ut IJIaBHa Maca jour ;1yFO ocraje
reHHa. OBaKO 5p3o xnal)eH,e -iaBe HMa Kao
HOC.IeJHUY crapalbe y!yipanlwe Ko.TH'n1Hc

J1aee (,,SJIoKllpaHa .1 aBa").

,L pyre KapaKIepHcTHKa oxBpulhanalba

C.IHBa JIUBe jecie Ilpn3MaTCKa CTpyKTypa.

oHa cc nojaBJby'je y Ibeuoj yny'Tpaiiilbocrn

Kao UOCJ1e;jHlla KOHTpaKuije (nOBehari NI Hy-

TpawFhll IIpHTHcaK 3501 5p30r CHOJbHOI

x:ial)elba) ITpH xnabelhy. Te npH3Me cy yBeK
VIpaFlHe (llopMa;me) Ha npaeau cnHBa it 0,I

Ibnx cc (hopNnpajy T3B. 6asa.110/lU C1U1'nnhll

Kao wTO Cy CTy50BH y uehmm (NnHra:1 y
IIIKUFCKOj 1111 Crenennlie ,WB013a )' NpCKOj
wrO jc y cTBapn oSa.THa repaca cacral;beHa

oA npeKo 40.000 ycupaBHnx 5a3aJITHHX 11p1r3-
MH.
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C

THHOBH BYJIKAHA

11peoa KapaKTepHCTHKBMa epyiiitnje, npH-

pOAH BaTpeHe Marcie H Bpc'TH H35aieHe JIaBe

pa3JINKyjeM0 4eil1pH Bpc1C BynKaHa: Hc-

,IaHaCKH, xaBajCKH, By-"IKaHOnowKH H neneaii-

CKH*.

14claH ;1,cKH THH. lcnaHACKH THII JC

KapaKTepFICTN4aH 3a TIB. u âKOUIUHCKe U3.lllhe

KOJII ce ofJIHKyje TNMe IIITO naBa HCTN4C

MHpFO KPO3 Ay5OKy IlyKOTHHy' 3CMJbHHC KO-

pe, npH 4eMy ce He (flopMHpa npaBa ByJIKaH-

CKa Kylla Beh HH3 MarbHx Koje CC tieCTO N Ile

BHAC H3 IIyKOTHHe. OBaJ THII By.IKaHa ;jo5uo

je IIMe no Hc_iaHAy i ae cc Hajtewhc jaBJbajy

oBaKBe epynunje. 03.4HBH BynKaHa JIaKH.
Hop.. H35Hja_1y o-3 105 Kpaiepa caeplllello

IlopaauarHx ,Iy)K jeAHe HyKOTHHe ,lyie 24

KM.
XaBajCKH 11111111. XaBaJCKH THn BynKaHi

no5no je time no petty By:IKaua na XaBajcKIo i

ocTpBHMa Koja Cy cBa BVJIKancKOF IIOpeKJIa.
Epynuaje Tor THna BynKaHa cy MHp11C it

1 lIxe, naBa jC Beoma Te4Ha, 5am.1vi o01 cac•-

TaBa 5e3 BaTpeHe Marne. eKCnno3Nja, By'JI-

KancKHx 5oM511 H 1'1pyrHx o5JIHKa H35auH-

Iiawa. Maylia Jloa H Mayiia Kea, rnaBlin
BV:IKaHH Ha XaBajHMa. HHCY HIMCHHJH Ila-
41111 epylluHje 3a MHaeiilijyMe CBOT IIOCTO-

jaH a.
OBH BVJIKaIIH, CIIOJbHHM H317-4c/OM JH4e

Ha n:bOCHaTy Kyll, BeoMa S,IaCHx IIaJluua.

KpaTcp Bynxana KuJiaMa (XaBajll) HpetniHKa

0;1 ow 5 KM :1!411 Ha je3epo Ily'iiO TC411C naHC.

3a oBaKBe B)'nKal[C TIHH'IHO je cTBapalbc

ByJIKaocKOr ciaKna, 3BaHOr (le;leoh weluup.

TO je IIOKpHBa4 Jraae y oPnNKy iiayxoBe
nipe)Ke. IlpH5.4Ha(llo cHaKe oCMe r-o;u+iC
iaBa Cc H3JINje H3 KpaTepa CBe qo MOp3.

OBaKHHM epyTlwijaMa cTBopCI IC cy orpOM lie
Pa13a:ine iaCnaiC y ACKaUv. Ha HCTO4IIO\I
I-peiuiaH,gy H Jlp.

B),i1KaH0.lowKH [Nn. BY. I Kaoo-rio llKII

I nii je KapaKTepICTH4aI1 no epynuiljanla

of pOMH11 pa3Mepa, ca CTpaXOBHIHM CKC-

nno311jaMa 35or rewKOr O11Bajalba naBt 0;:1

racoaa o BO11cHe nape. Ka/lore (Kyne) cy

Mane it BpJlo Hellpabnnlrc. OHH By',HKaHH
HMajy c.aojehwur Will ueuHObuulr Krur, (IIOp-

M11paHy IIOBpCMCliHri epy'IIIlI11a is :IaBC tt

ncnena. 35or excll:IO3Hja cc oiBapa JeiuaH

Hnlt BHUC Kpa"lepa, ten Oil naBe Ha Kpaiepy

*1 J' Iluwoj ,wepallp,, Ilyr-ImI rC 11 11 Ila icicle
111110cc CT PON15o,IICKll. by.IKH11o.lolll Kll. \, 111.1 ICKII. TCiVHCKII

II Ill'IICa Ht'K VI. kc - ,le- c'C HC CM:ITpa II,ICCZIIIHNI THIIOM

n IIOC'C^:111Ht'71 CC Ca N7o H,CI ow CpywH11C IIIHII IH II

IiCUUNICn InfHM. ripe!.).

pa35Hja CC H y3 ryciC H3.HBe naBC 11 OlpoM-

HHX KOJIH4HHa nencJla, H35aUyjy CC H Ka-

wacTe 5OM5e H TCWKU SJOKOBH CrCHa Herpr-

HyTHx oj baie Kyne. ;la*a OBHx BynKaHa.

I1aKO BHCK03Ha CiBapa npaBe peKe.

Epyllullja By-Walla Kj1aKaTOa, 1833. 1t1-n1-

He y CyH,gcKOM KaHany. pa,iopHna je JIBe I pc-

fuiHe ocTpBa. Epynumja Be3yBa 79. i o;Hnlc
5una jc npaBa ByJIKallorpa(j)cKa. Bynxario-

I pa(4)CKH By :IKaHH Cy o ET Ha H BYJIKaHH Ha

KaHapCKHM OCTpBHMa.

HeJleaHCKH 1111. Ile;leallcKH (11111 Ile-

newKH) too je y CTBapH CneIIlljanUH 05JIHK

By,]KaHO:IOUIKOr THna. KapaK TepFCIH4aH je

H OH 110 CliaNCHHM CKCIUJ103HjaMa, no ieO-

SHtIHO BHCKO3HOJ naBH, CKOPO CTBP-IHyIOJ

Beh npU H3na3y, H 110 (^OpMHpalby nnaMeHe

Mal Lie, HeO51i4HO ry'CTe it 11CIIpO3HpHe. Kao

N 110 OrpOMHHMI KOnHlHHaMa neiieaa KOJH CC

88-6x0 H[Ii IIa,3Hlle BynKaHa HCOSHtHOM 5p-

liii III.

OBaj lull BynKaHa Ao5Ho je HMe n0 By:I-
K1111V MoHT 1leJie Ha OCTpBy MapTHHHK na

KOMe cc 1902. roAHHC oA Ho-lyoxnal)eHe naBe

Ili0pMHpana Hacnara Bucoxa 400 Merapa,

Koja je, 3aTHM pa3operia je/HOM eKCnn0-
lujoM. Bar pea Marna Koja je noKybana 113

JCAHOF SotiHOr OTBOpa pa30pHJla jC rpa1 H
3a Mawc oA je/HOT NIHHYTa y511na 128.000

CraHOBHHKa. Apyre KynC Qq BHCKO3HC JIaBe

llropMHpane ey CC npHJ1HKOM epy'lunja 1929.

H 1930. FO1HHe.

BYJIKAHCKE MAHH(DECTAI(HJE

Ilocne epynuuje BvJKaHH H35allyjy join
Ayro racoBe H BoaeHy oapy y OS.IHKy cry5a

;ulMa: TO CC 3OBC (/)l'lIapO:70.

Ilpella XexllljcKOM cacIany (3yMaponc ',to-

I\ OnIN xnopaclc. xnopxn;IpaTile, xnopu.1-

IIC, aMOHHja4He. cyJl(1xHApaTHC H KapSOH-

cKC. Koje cc iecIO CMen,yjy Kao .0! jC ii':IKe11

Kolncl'3alop.

Co.igSaruape ce pa3naKyjy oA I)YMapo:Ia
110 BeheM 5ora"reiii Bo;lclic nape, TeMiie-

paTypu HH)KOj Oil 100"(' It 110 I1OBPCr1IeHor1l

H35auHBau,IMa BO;ICIIC nape. CynlriOpBOAO-

HIIK a, Kaphooaoxu;lpU;ta HTp,.
ApyrH Ton BynxaHCKe aKTHBrioclH ripe;l-

cTaB.rbajy leisepu, KOjH HoupeMeHO H35auyjy

Bpyhy BO;*' Ca Bo1eHOM HapOM H Bchonl
HlH MalbOK1 CaiPMHHONI COJIH, HpBeHC-1BeHo

xanulira 11 cllJIlnulj\11 OKCHAa, npH ICMlle-
parypu oil 70 100"C. Ilo311arH Cy rej3cprt
Ha hlcnarl,ly H y Jcnoycl aHCKOM qapxy y
CAA.
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EF3OJLHHAMHKA

Fpana reo:lortije Koja H3y'alia y3poKe 11

e(I)eKIC IlojaBa KOJC Metba ) y Ha 3CMJbHH01

IlOBpunnnl 0110 WIO je CTBOpCHO yHyrpaW-

FhHM ICO-IOWKHM cujiaMa . 3OBe cc eKciepua

(cno:ilia) 1c0.gH HaM uKa 1'13(WUlUl%li (K(l. HO-

;lpy4je oee ipane reoLIHaMHKe cy nojaBe

Kole 4HHC UHK:Iy 'C 3eMaIbcKe epo3Hje, o6a;uie

Cp,I tIIJC. r:IllepcKe epo3Hje ti ce]nMeHla-

IIIIJC it, y 113BeCHOM CMHCJIy, McreOp0:I0l11Ke

H OKeaHOlpa(pCKe nojaBe.

rm

UHKJIYC 3EMAJLCKE EPO3HJE

a;UK.ll '(' 3e%ia.b('K(' el)o3u/e caCTOJH CC O;1

iplf 4)a3c: MereopOnowKO pa3apatbe cieHa.

Tpauctiop1 pa3OpeHOr Mareplja-la 11 ibel (1130

TaJlow eibc . CBAKa 0 I T11X (pa3a C l Bapa Ka-

paKlCptlClI41IC IIOBpIIn1HCKe TB0peBIIIIC H y

OKlillpy H,l1X paIJ1144111a aejcTBa C I Bapajy

0.31oitapajyhe Mop(ponoiHKe o5aHKc. Koje

hello npoy4aBaTH noceSHO . He 3a5opaBJba-
jy'hli ;ia CDC one y3lMajy y4ewhe y uHKnycy
ep(j3nje KOjH HNIa jeuall KpajtbH luub -
na CFBOpil n1Op4)OJIOWKy pa BHOle)Ky 3CMJbe.
CBIIKO Hpeypebelbe 3CMn,H He fOBpnlw IC y

oapcbenoM ncpnoay, je caMO je;Uld on
IIpC:Iaillnx (ta3a 011W le eBo :Iyu11je IbeHe
11(111111111111C.

A. MF:TEOPOJIOWKO PA3APAH,E
CTEHA

Hpna (1)a3a 1111K.'Ca Cac10j11 cc y MCI Oil y

Clena 3Ch1JOHFIC KOpC ;1C)CTBOM MCiCOp0-

1011IK11.x Ill-)jaBa . 01y;la it spat 0(110 lIp,7 iNaWK(l

paiapalhe ewena . Ta ;lCjCTBa Cy c/u3uvKa

Karla cc pa , u1 o up ('Kamr 11 pacuagalh .l' C I CHd

11:111 .yetiU/eAU KaAa Cc pai11 0 1401"Hillol will

1laf71411Ja . lli0J 113:He11a M11lleparla , KOj if IC CTClle

calnn ,allajy. 5Hno pc1('MhapalheN IIOCJIC Kola

iiacIaje 1popMHpalbe W)BOI cnoja , l:w lap(uI-
i/ngnlupalbev y 4hpculau ('MUM,'.

/Ip('Kalbe 11)111 pacuagUlbe CC 0.TBlija lax-
Ba.b)'jy ' hH IIOCTOjalby IIYKO T1Ha , Till. g111 0-

K.1l1A1. y CreHa Ma . Te ,IHjaK -ia-3e cy HaciaJie

y yCIOBHMa xnaJelba Cpy1ITIIBH11x d elIa

11;111 3501 naaa upHIHCKa 331 BpCMC ; lCJlo-

Balba TCKTOHCKHX CIJIa 1 ; 111 3601 YCJIOBa

HaC'larllix 11)H CTBapalby cerulMeHa I a. Y

HOICTKy Cy al1jaKaa3e HCo5H4n0 TaHKC, a)Il1

CC yCKOpO 110 HaCTOjaH,Y , ;1 JCTBOM epo3IFB-

uux clula , npoWupyjy I aKO as nocTajy npaB)f

upOpe3H Kp03 KOjC IIpO,rlIlpy Y3p041111IIH Cp0-

311je no cpua Crcnc.

Te mijaK ;la3e 1CIly'FbaItajy CC B0,3OM KOI;1

cc y tbHMa 3aMp ' ialia 3501 BC'3HKOI Ilaaa

TeMneparype y05114ajCHOI y 11:IaHnucxllxl

KpajCBHMa . 3ane1)eHa Bola, Kai) wlo je

IIo3HaI o . noBehalla o51IM H npHTIICKOM pa3-

Snja Crelly ; TO pa 'lSlljaFbe HMa nOHCKaa

B1I.a eKClulo3uje npaBc SoraSe. Ha CTpYKTypy

cTena yl Hay II pa3nuKe y icMnepaTypH iatby

H HOhy Koje cy Ha BehUM Ha)jMOpCKHM

BriCHHaMa Bp:lo Be1HKC . Pa3JIH411TH nilJla-

TagHOHH KOe(pHLHJCHI11 Muuepaiia 0,11 KOJHX

je crena (popMHpaHa riperBapa.jy CC y Ha-

lf OHe cIJla Koje Te)Ce as 1olehajy noci ojehe

I IyKOTHHC. Y nocaegtbeM CIaanjy'My pac-

naaaiba vIeCIByjy it :i(HB11 opraWt3MH, a

11PBOM peay Kopetbe ,kpBeha, xoje cc YBnaIW

Kp03 IIyK07HFIC CTeHa H Kam 110 CTe pe-

JIaTHBHO JIaKO oApOFballa BCJIHKe SnOKolie

CTCHa.

[]pit yXCpeHOj KJ IIMII . McXaHH3KO IICJC1 B0

(p113114KIlx Cilia (a1CHaca ) Blfllle je IIHa11peKI-

HO HCIO .HpeKTHO if C:i))Kr1 na IlpHllpCMII

creHy I:1 JIaKWe aejCTBO al enaca xeXnjcKe

epo3Hje, orBapajyhH y C HIIKOM nervy c1CHe
nyieBe 3a np0aa3 BOrIC Koja je r!IaIliIH

areHC epo3HJe . Kaa je KJIlMa Ily'CT11IbCKa

11111 IL1aHHHCKa . q)H3HIKa epo3Hja je y3pOK

Hajuehel ;tea npoMewl Koje cc Mory B11aCI if.
11poMeHa (a.TlepauHja) nyrCM pacTBapa-

Fi7 n11Je IICIa KO;1 CBBKC Clelte if 3aBldl

011 MWICpaJla KOjH je CII Illll it Biljy. KBa pit jC

IlpaKlH4110 IICpacTBOpn,Hll, ;IOK cy Kpe4lbu-

1I11 pacII3opJ6l1BIl y BO;111 Koja ca;lp)Kli ('07.

PaciBapaiae Cc Mo)KC o5aBJbaTII y ,ySHiiH

aejciBOM noa3elIHHX Bona (KpalHKe ()op-

MauHje) I1:111 Ita rlOBpW1HH H 5:1143y noBpWU-

He BoilaMa Koje cc yllijajy (H11cpH iTpllpajy).
PacTBOpCHC KoMnOHC Hie CTena KO)e TaKBC

Boac OuHCCy, uCjCTBYJY Ha ;Ipy're MIHCpane
11 oMOl yhy'jy as HJ4e 90 cepuje XCM11JCKHX
peaKlwja Koje .3OBOae ;to ci apal- ba MHHe-
paJla Ki10 11110 je R.-IOBa4a 11JW cy HepaCi BOp-
:bn011 Koli II : ICKCHII X11npOKCH ; 111 aJly'x1HH11-
jyMa JAI) 11 rBo)KtJa (Fe). Tpajatbe OBOt

KOM 11.111 KOB:11or MexaH IIIMa 3a BLCU on ilK-

IHBnOC1H K11HMaTCKHX y3p041IHKa Cp03HIC.

0)1 KOJIH4Hlie BOnc H wt Ilplpoue CICIIC

113-3IO)KCHC pacnaiawy. AJIH :Ia 51 cc iexa-

H113aM xex1HJCKC H3MeHe oSaB :bao 111131' Ile-

onxo;AHO ;UI IIOCTOjII paCIB0 ) TpalC(pop-

MaltHje xtwlfpa la Mory cc o.BHjaT31 H Sei

as M11nCpa: l McH,a CBOjy K011311ciemtiijy,

r-
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a y MHOCHM Cny4ajeB1rMa 1111 05711K_ To Cy

lupanrrhopmaitigje I' ihpe1ua l (1 (1/1hi. Kp11-

c1a111 IIHpIlTa oKCUnlipajy, IIpelBapajy cc

y' JIHMOHHT H He ry5e CBOJ 05J1HK , J,OK Cc
aHxuApHT naKO xH;Ipa:IH3yje y Kpe,-1y Sc;i
Horpebe Aa Sync paCIBOpeH.

3iIBpwHH pe3y7Tal TUX ACJCTBBa, KaKO

Hx IIHAHMO CXeMaTCKH Ha CAHI]H [ I, jeCTe

CTHapalbe UeC'Ka Kaaa IIpeOBJlaAa yCMI1ba-

Balbe 11 U.10)a40 Kana Hpeoana;la pacna-

Aa1be, AKo je xc!vtrtic Ka aKI(HJU jaKO MHTCH-

3HBHa (1)opM11pa)y cc 6oKcUIU H unweputu.

HepaCTBOpJkuI [lit Eli \l IICKCH X11npOKCHAa any-

MHH11JyMa Al H I Bo)KI)a Fe.

Bei c i aHHOllll I I pO1tcCU. ca 0,111 oBapajyhHM

y4ewheM noJIypiCII:I;IHyTHX MitICpiija H y-

IiIjcHoM BOAOM Koja canpwu pacraopeHe

MHllepane, CT Bapa jy iauaK nOBpWMHCKH C.10j

Hap04MTHx cBOjclaBa y KOMe Ce onBHJaJy

XCMHjCKH H 5HOJIOW KH npouec u a KOJH OMO-

ryhaBajy nOCTojaH,c 5112baKa. Taj cnoj KojH

cc Ha W11pOKO H Ayra'IKo pacnpocrupe no

IlaWoj nnaneTll. it 5ci Kora Ha 11,Oj Ile 511

SHO Moryh )KIIIIOT 3OliC Cc .1YMVC.

[P.AHCHOP '1' M.ATEPHJAJIA

l j)aucuopUl I(aulcpa ja-la KOjH je H ac i ao
cpo3HjoM o5aB,hajy: .ieguut(u, hoya (no-

BpWHHCKa H 110n'iCMlnl) H 1('lUap.
OBa TP11 Cper(CIBa He aCjCTB),Iy HCKby-

4HBO KaO TpallciioplepH MaTepMje BCh H

ca ma 113a311Bajy' ep03Hjy Koja CC 3OBC epo321fa

HOIUIHU.Af Maulep(fa.i u1. TaKO Mec-ra y 3eM-

.b11Hoj nonpwHIIH Kpo3 Koja Hpo.rlaae HO-

WeHH MaTepi jailrl ocrajy HMCIbeHa. Ho-

cJlenwle npO.Ta3a lli)WeHOF MaTeprijana 11
Mace Koja ra HocH CI apajy ITinH'Hly Mop-
(1)0:10111jy epO3rt.je Koja cc. HpeMa cpe:t-

CIBV Kijc je -iC10Ba10, tone i.iumija.ura.

(1).nhultl (Ha H eO.1(4,(I (HJIH KOp03u/a).

a)rnevep Kao 4aKTOp . Yx:la;r

H11yl KpaJCBli).til 3cM:be. Ha BllCiKIIM 11JIitIIIl-

HaMa it y Ilo:lapll im o5nacI MMa, it i MOc(pep-

CKe Hil,1aBHI1C Cy y 051HICy CHCI a KOJII Kilo

4BpCTO Te.TO ociajc na ne)KH Ha Mcc'ry Inc

je Hananao. Y 311MCKHM nepuon11Ma y THM

o5:lac'rHMa HarOMILTaBajy CC BCnHKC KOJIH-

4HIiC CHera KOIe cc HellpexHAHo noaehaBajy

Ha cc AotbH cnojeuH npeTBapajy y nenelle

place. OHe u351ijajy 113 axyMynaUHOHHX Jle-

AC11wTa H :IarauO Kpchy Ka HHNCHM iepe-

HHMa. Te mace :iCAa 30By' CC le '911111411 HJUI

taegepu.

1Fne'epH cc croapajy y BIICOKIIM 3oHaMa,

yr11aBHOM OKpy')Ke11HM CTPMIIM c l paHaMa

SoraTHM CHC)KHHM na naBHHaMa , 11110 lle-

npCCTaHO yBehaBa neneHe mace. [a 30Ha

toile cc aKy%fyaalluOHa 3o/a HCH t(upK. JJe-

ficHc Mace KJIH3e Ay)K A0nHHa H:IH y7erHVha

HeKaa 5naror, APYVH nyT crI pMHjei Hal 11511.

o5pa3yjyhH y npaeoM cMHCny pe4u JICACHy

pcKv, Koja Cc 3oBe i.ue',epcKU je:uK HAM, Kpa-

he, !.!crap, KOjI Moace Aa Sync BeoMa tyl

II 'If1JM cc ropibH AeO Hana3H y aKyMV;lauii-

OHOJ 30HH ( wlpKy), nOWTO TaMO „ H3B11pe"

3axBaJbyjyhH Hat oMHnaBaH,y cHera. lbei OB

:TOrbH aeO 3aBpWBBa Cc y 3011U U(OU.belbll

inc Cc ncn TOIIH H HC[iapaBa . Haj3aA Kpaj

rJle9epcKor je3HKa 3OBC cc 4e.,o Lfe wpa,

Koje rlpe1CTaBJba nonpy'je y KOMC Ce H3jeA-

Ha4aBa ry5HTaK ie,a 35Or TOrIJbeiba H AO-

JIa3aK HOBOI Jlena.

KpeTalbe I HX BeJIHKHX Maca ncna 0,1 30Ha

aKymynatt11je (uHpKa) Ao 4e.Ta rne4epa, oABH-

ja cc Kpajibe naraHo, noMepalbCM on 10 100

Mecrapa ronululbe (anncK11 rnegepH). 35oi

rpewa Ha SoKOBHMa H 110 ;IHy HajBehy 5P3111-

Hy HMa)y CnOJeuu y ueHTPY H y roptboj

11o:IOBHHH rnc4Cpa (r Ie'tepCKa MaTHua). To

MoaCe ja CC aeMOHCTPHpa aKO cc y neneHHK

3a5o,Te nyllo III rar[OBa TaKo W 011H ca4H-

rbaliajy HoiIpe4Hy npa By IHHMjy. 1ZOCnc

IriBecnor BpeMCHa on I1paBe IlOripe4He Jil-

wije KOjy Cy ca IHH, aBaJiH IHTanoBH Ilacrahe

nyi( ca Hcny114eibcM HaHH)Ke.

Hen rne4epa nouawa CC Kao 'IBpCTO Hna-

CTH4HO Te10 JCp cc calipweHo no5po npH-

naro1 aBa CBHM HepaBHHHaMa TCpe1Ia; JIOMH

cc je,.THHO Ha McCTHMa Ha KOJHMa cy Hipa-

111TO BenHKe HepaBHHHe iipu 'IeMy IIacIaJV

IIVKOTHHC Koje Cy Ay50KC 3aBHCHO On HepaB-

11111ia pe'be4ua. MebjyruX, TC Ily'KOTHIIC Hit-

Ka;ta He AOCCN(y 10 AHa rne4epa, Inc cc

Ha.Ta3M CJIOJ KOJH cc 3OBe 30Ha (J).(V('a, Ill)

KOIOj K :I11311 H iia KOJOJ 7C)KH oCTana Maca

:ICAa (30HC1 Up('KaHa). HyKOTHHe MOry SH I H

I-igi'aa e, uoupe4He m O0OQHe.

)7kyac CBOT 1OKa rJle4ep IIpHMa 31laTHe

K0:1119uue CreHOBMTOr MaTCpHjana pa3nH'w-

I or HopeK:ta, H pa3nH'HTe Kpyunohe. To cy

KaMeHOBH KOJH nanajy ca o5aJIe Ha 1JIe4Cp

11111 Koje r:le'lep TpeIbCM orpr.He on cipaua

Kop11Ta, necaK HT 1. Call raj MaTCpujan Ta-

TaJIO)K11 CC Y OnpC)CHHM Ae,10BuMa TOKa

rne4epa H cTBapa nacnarC KaMeHHTOr Ma-

TepHjana Koje Cc 3oBy MopeHe. MopeHe

MOry 5u ru uohpwUHCKC', vHywlpau1Fbe H Ua-

gurlcKe HJIH Ocuohue . HoapmHuICKC Mopcne

Mory 511TH 5o41le MAN ubugHe, caCTaBJbene 0A

{iouwacuwI H neupahumu) iom heHOI KaMCrba

KOJe CC Hana3c Ha HBHItaMa riie4eptJKor Je3H-

n
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xa m l4enwpa.IHe Hnn (pequuine Koje Hacrajy

of JIBe HRHnHe MopeHC Kaja cc cje)iHtbyjy

jBa rne4epa. JIja.be nocroje iahpwHe wopenc

KOJe HaCTajy npHlHKOM OTanawa rne4epa
Ka;ia HpHCne y yMepeHHje TonJIoTHO IIOjpy4-

je. 3anptnHe MOPCHC Mory SHTH y o6n11Ky

5paHe HJM nOTKORHja HJ1H UhU4He KOjC OCTa-

jy Kao JICAHHUH Kaja Ce HHBO rne4epa CnyCTH-
hJle4epH HPHJwKOM KpeTalba voce BCJIHKC

KOJIH4n1Ie cleHa, jenHMHgHO CMpBJbeuHX H

o6JlHKyjy 'repeH TpetbeM neJtelu4x Maca y3

5ol(OBC KOpHTa rne4epa. To nocnejthe 'le,jcT-

BO y'3POK JC CTRapatby no.3HHa y 05.HKy

nOTKOBHI(a NHp iipo(j)H.1 HMa oSJIHK JIa1T11I-

CKOr cjoea U KOJH JC KapaKTepHCTH4aH 311

me lepcxv Mop(f)orlori1jy.

O) Boja I:ao I CO-1OwKH YHHR .Tau. - BoJIa

je CKOPO YIIHBCP3aaall iI1Hnna11 05JIUKOBaibil

3eMn,HHe nOBI)IIIHIIC HO11110 JC OHa SHITIH

(k)aKTOp y CBaKOj of ]PH (^a3e LHKnyca 3C-

MaJ1,CKe epo314je: y McTeopoJIOwx0M pa3a-

palby CTeHa Kao Cpe)ICTBO 311 XCMHJCKO paC-

TBapalbe, y TpaHcnopry Mai'eplijana 'i5or

K peTalba SyJHUa H pCKa H. Haj3a;1, IIPH Ta!lo-

)xetby jep CC Otto oClBapyje CKOpo yBeK y
BOJICHOj cpc/HHH (Mopa Ii jesepa). AKO, OCUM

Iola, IlocMarpaMo u IbeHy aKTHBHOCT y
epo3HJH MaTC pijanohi KOJH Houa Hoc", tie

rpe5a cc 4yjnTH taro cc yonwre 110,1 epo-

711jun1 IIOJIpalyMeBa UCjCI BO BOUC Hit 3eMJbl1-

Ily Kopy.
Kaja Knuia Ha/a, KHWIlnlla cc CFHBa lilrc

IIajHHe RChOM HIM Man,OM 5p'3HIIOM, Bch

IIpCMa Hal HSHMa, OjHOCehii 4eCTIIIIC 3CMJ1,C

it CICHa. Y 10511 KHwa Y BIICOK11M Kpale611-

Ma, Isle Cy na/Hlle jyra4Ke, CHara 1pailC-

nopia Kojy upejcraBJbaJy Te Bo,'IC HP0lpC-

CHBHO ce noBehaBa cBC nOK He npebe y' npa-

Be IIOTOI C. Kaja jC KHula BeoMa jaKa. JiejCl-

BO IbCIIHX Boja 3BaHIX Ol'JIa3C MO)KC ;lit

HonpiIMH KaTacip4anne pa3Mepe, Howl.

Clwpajy CJIOJCBC xyMyca KOJH cnya(n Kao
Sala 'ia SHJbHH nOKpHBa4 H OI KpHBajy C I CHCC
gunuu rpal{uju) yIwurrlBajyhu THMC al pH-
Ky:l iypile 11 XyMVCHC pe3CPRe c.loja.

Japyre Koje nociajy;tejcreoM SyjHga BpC-
MCHOM CC noBehaBajy H II CrBapajy cc y
nySoKe yJIOn11He KP03 Koje cc npy icajy cTan-
Hn BOne11H TOKOBH: UOU4014U n JC'Ke. KOJH Cc

MC1)yC055HO pa3;1HKyjy CaMO no rlyx(HIIH H
KonH41iH HOJTC.

I1peFa epO1HBHOj CH3H CaKynJbCHC Boje,

CBBKH 1IOTOK HMa TPH KapaKTepHCTH4Ha ne-

:1a: ushopuuruIe. nonpyije Isle cc caKYuJha.jy
5yjnue H a rMOC(t)epcxe B0;1e ca OKOJIIIHX

IIaJ(HHa H Koje IIpCJICTaB:ba I optby 30HY no-

IOKa a HMa oSnHK nelxa ; Kopuulojc cJICtehH

,,(CO HOrOKa Kp01 KOjIl Bona. caJja Beh pery-

.1111C'lilOr TOKa CHJIil3n Ha HH)KH HHBO II IN[

KO--IC Cc HcuOJbana IHTCH3HBHO jCjCI B0 Cp0

3Hje Tpancnopra H HCIOBpeMeHO npeHOCil

Marepnja» epo311je y "")Ka noapy ` ija, H. Ha.l-

3a,a, 11UlbluH', HajHH )KC nojpy `ije IIOTOKa I,tc

cc Oil iii upu It IjC 111110 MHJlaaa MatepilIa:l

KoIll IC CBOJHM TOKOM HOCHO.

14 KOJI pCKa Ce pa3JIHKyjy Ta lpH /CJla a
Ha-iuBajy ce: 10plbu WIOK , epeylnu WOK 11
ynlbu UH)K.

I1pcoBna4aBalbe 511no Koj IlpolhCCa. o

KoMe le pau je I OBOPCHO, y HeKOM 0)1 :IC-

;IoBa TOKa pCKC npe/ICT1Bn,a HHTCIrmiei

o;jpehelle MOAH (f) HKaUHje IbeHOI TOxa. Ta

1o;ll1(l)HKauHJa HMa 3a Ilnn na CnpC4H 513.30

epo3HBHy axIHRHOCT 5111n0 IanONCelbe jy

TOKa pCKC TaKO ;la Kpa p -Ill PC3YJlial Sy'ic

paRHOTe )Ka Ha CBHM H,CIIHM /ICJlOBHMa, ij.

as CC c Ilpe`IH eP03Hja y tbeHHM rOpIbHM n

rano)Kerbc y ;IOIbIIM jeJI0Bt1Ma TOKa. 11po-

(1)Hn IICKC peKe 110 /Y) K HHI1 Y TOJ (t)a3H 3OBC

cc upolb ua pahitowei'e HJIH 3clbpulfU upolOua

H noxa3yje IbeHy nyHy crapoCr.

Epo3Hja TpaHCHOpTOM KOJI pCIHHX Bona

npoceua /OJIHHV pCKC H oSJHKyje H,CHe crpa-

He. ueJCTBO KOJC CC HCIIOJha4a Ha jOJIHHy

PCKC 1131.rieja Kao ja je pe3yJITaT HeKe Or-

poMHe Hpece, CIl WTa je nocienCHO. UOK je

BpTJi03n bywe 3axBasbyjyhu Ii HXOBOM Kpy)x-

HOM Kpeialby H HpaBe yilySJbelba 3Balla

..111. Hn1 bupohu . Karla Hexa pCKa npeJla3H

C8 4BpCTOr TCPCIIa IM TCPC11 KOJH je y Behoj

MepH nojn0 )ICatl eP03HjH CTBapa cc pa3J1HK1

y IIHROHMa RHa 350r HejejH onn4He CP03HJe

y is jBa Jima ToKa: TaKO HaCraje hoyouug:

BOJta Koja nana HCKOna y no/HOA ( jy Bo;10na-

ja :jY5OKO y)IySJbelba 1I000bCKU .4OHap . KO-

.111. 11x0 je JjOBObIIO BCJIIIKH . MO)Ke H3a3Ba1 H

/CJIHMH4H0 crponoH I raBaF,e crpaHe Bojo-

Ila;la H y' cettalbe Bojonaja yna3a ,,i. AKO jC

KOXC311jil lepella orpaHH4ella Hacrajy (ipul-

UU, sons y KOfnM1 BORa Ie4e RehoM Sp3H11oM.

061Ule PCKC H3n0 ) KCIIC Cy TABOC I YKOj CPO-
3HjH it ro SyjHUH , Koja HiiCrojH ja yCe le ja-

pyre. Kao it ojpotbaIan,y Koje H3a3HB11jy
KpHByjaH,a paKe . AKO cy CreHC pe4He obane
1BP/C, CpO3i11a 11Ha pCKC JC Hit ICH3HBHHIa H

pexa TeMe CTncHyia H3MeI) y yCKHX CTPMHX

'311;TOBa ; al(O Cy CTCHC obane TpOI11IIe. peKa
ce pa3BHja y IIInpHHy.

Malepllja :w Koje rpaHcnopiyjy RoncHH

TOKOBII Ce IlpeMa BCJIHIHHH 3pHaoa Mory

KJiaCH(l ) FKORaI it Kao : -h-nwoht1, ia.bl'HOK, qpo-

OUlK!, i/eeOK H 1allHa . CBH HaHOCH H1CTIJ1H

0n pexa 30By ce a.irbujaAteu IIaHOCU a cBe

1'7
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4 opMauHje pe4Hor nopeKna a n'hujonne ufho-

pebune. AnyBHjaAHH HaHOCH pe4Hor nopex-

na MOry 5HTH KacuHJe npoce4euu y KOJIHKO

cc npO4LHJI pHa peKe JOBOJbHO 1IPOMeHH

non AejCTBOM epo3Hje . KaJla HacTane TaKaB

4)eHoMeH, aenoBH anyBHjanHHx TBOPCBHHa

OCTajy Ha CTpallaMa HOBOHaCTane aOJIHHC,

H TO Ha BehHM BHCHHaMa HO WTO je HOBO

pe4HO KOpHTO. na H3rneJla Kao as yKa3yjy

Ha paHHJH HHBO KOpHTa . TaKBe, creneHH-

4acre cTpane JIOJIHHa 3oBy cc pe4He uwepuee.

Ep03Hja BOneHHx roKOBa y nnaHHHCKHM

KpajeBHMa c1Bapa THRH4Ha pe4ue IopMUuu-

Je ca 1onHHaMa y OSJIHKy naTHHCKOr cRoBa

V ca y3aHHM JIHOM H BHWe HJIH MaH,C Har-

HyTHM cTpauaMa, nOTRYHO pa3JIH4HTHM 0:1

rJle4cpexnx 4)opMaunja (o5nnxa Cnolla U ).

JeaaH on npHMepa pe4HHx (j)opMauHja Ha-

na3H ce y MOp(k)OJIOrHJH annCKHX nnaHLllla
AejCTBO Bona Ha 3eMJI HHy o5any He OJIBH-

1a cc caMO Ha [OBpWHHH . ,qeo Bone Ko(a

IIa,7He ca KHIIIOM Ha Oapcl)CHy IIOBpl11H11y

npOnpe y TnO H 5yae 3anparaH y )KHBHIIH
(xyMycy) 13B. aucopbohaua hogs, 2 K Ae0

nponpe KpO3 nyKOTHHe CTeHa y ynyTpalll-

n,oCT, T3B. UHlJU.rrupupcuru hoga. 11ocnenH.a

npOAHpe no pa3uux ay5HHa, WTO 3aBHCH on
KOMnaKTHOCTH cJlojesa KpO3 Koje npona3H,

CJIHBa cc y Ha5ope H IIIyllJbHKaBe cJloJeBe
KOjH IlpaTe HCIIpOnyCHH CJIOj, H H35HJa KpO3
IIpHpOAHC nyKOTHHC Ha nOBpl11HHY HJ1H IIyHH
138. upluewKe bYnape H35HjajyhH H3 ny5Hllc
35or npHTHCKa Bone y BOAOHOCHHM cnoje-

BHMa.

llog3e.MHe huge, Kana npoJla3e KPO3 pa:1nH-

4HTe cjiojese 3CMJbe, HMajy ynory pacTBapa-

4a. Ta ynol a je y TOJIHKO 3Ha4ajHHja y KO-

11HKO Cy MaTepnjaJIH KPO3 Koje npona-IH

paCTBOpJbHBHjH . Y Kpc`IIba4KllM MacaMa

KHIIIHHLLa 'SBC uheiia C:1 C'02 Ca iiaKohom

pacrBapa ('a('02, cleapa(yh1l Ha uoBpnlHLiH

KapaKTepHC I H4aH pC.bC(j) IlB. KpuwKr i )p-

QJO.rorajr .nWHCHy Bel eTalHlje H y yHYTpaHI-

H,HM WYHJbHHaMa uehuue KOje Mory Aa 5yny

OrpoMHHx pa3Mepa. Bona 3acHhena ca

('a('02, KaJta Hponpe y HeKy On THX nehHHa

KOjC jC ca Ma Hall pa B Iola. 1501 Manor nap-

IHLja.IHOr IIpH rucKa (.021ano)KH KapSoHaI

y OSJHKy CWa. ,aluluu o H (IU1JJUf%IUUeu, KOj11

MOry na ao6Hjy HCO5114HC o5nHKe . 11OHCKa;1

It lBaHpenlo nene Kao in ro je cny4aj y Iloc-

TOjHCKOj jaMH HJIH y nehHHaMa KaTanO-

HHje y IIJ11aHHJH.

b) BeTap uao reonowuu •alcTop. Kao
Bona H Be-tap HCTOBPCMCHO HMa JIBOCTpyKy

ynOry y Cp03HBHOM LLHKJ1YCY: OH BPW11 TpaH-

CROPT MaTepnjana H epo3Hjy. Ilpupona epo-

3Hje , MCbyTHM , CaCBHM je pa3uH4HTa, nOWTO

je He OCTBapyje cant BeTap Beh 4ecTHUe Koje

BeTap noJiHaCe H CHaNCHO LbHMa ynapa y

II HPOJ1He Hpenpexe Koje my cc nojaBe Ha

RYTy (eo;o-Ku Kopo3uja). jja 5H BeTap Morao

na nejcrsyje noTpeSHO je All OOCTOjH BenHKa
KOJIH4HHa 4CCTHUa KOJC OH Moace na HOCH

(Tj. BpJO Mane Te)KHHe ), na Syny paCTPCCHTe

H 5e3 HKaKBe Koxe3Nje.
CopTHpalbe 4ecTHUa Koje BeTap HOCH la-

BHCH On ja4HHe BeTpa, OJI Te)KHHe CaMHx

4eCTHLIa a Iuocneanua je nejCTBa rpaBHTaUIHJC.

I1pBO Cc Tanox e Kpy11He 4CCTHUe m 4ecuuue

Behe ryCTHHe a Ha Kpajy Haj4)HHHje. Koje

OCTajy Kao cycneH311ja y Bat:Lyxy H aKyMy-

:Itlpajy CC TaMO Tae BeTap npecraje. O;t

IICIH4aHOr MaTepnjana topMHpajy cc ,gene.

Oa I3HHHj1LX MaTepnjana Y KOjUMa npeOBJla-

;TaBajy 3plilla Lu1oBa4c (uyn) 11 Kpc4lbaKa
.lee.

EonCKa )tejCTBa jaB:bajy Cc y BeoMa HIH-

POKHM pa3MepaMa y uecwutbaxfa, KpajeBu-

Ma y KOjHMa je KJIHMa HC05HMHO cyBa H y

KOJHMa HJIH yORWTC HCMa BereTauHjc HuH

je OHa orpaHH4ena canto Ha KCepot HJHIe

SHJbKe - noneuleHe Aa pacry y Kpajtbe

CYBHM aMSHjeHTHMa . PaHHje Ce MHCnHJIo

na cy nycTHtbe CTapa npecyUleHa Mopa,

MetyTHM nanac je Ban cyMLbe na Cy oHe

nocnenHlla Kpajtbe CYPOBHX KJLHMaTCKHX yc-

noBa , H na Ce 5HJIO Koja TCpHTOpnja y Kojoj

3aBnanajy raKBH KJIHMaTCKH yCJIOBH MO)Ke

npeTBOpHTH y nyCTHwy.

Pa3uHKyjy cc jBe Bpcre HycTHlba: Ku3elie

lleeululbe OLIITpor pen,e(^a H HCnpecCuuaHe

nnaHHHaMa Kao WTO, Cy 10511 H UCIITpaJIHH

AenOBH Caxape H uew4ullC uecwuuue KOJOj

nyHe najy TanacacTH w1rJIea m xoja 3axBaTa

Behi neo Caxape. Kon npBHX HeMa HHKBKBHX

YCJ1OBa 3a )KHBOT. HCMa BereTaliHje, 3OK cc

Koji neW4aHHx IIYCTHH,a KKUIa Koja nana c

BPCMCHa Ha BpeMe CJIHBa y yBane HCIIO)L

necKa r3C CC nojaBJbyjy nonlpy4ja BerciaIlHje

- WI WI.
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OEAJIHA EP03HJA HJIH ASPA3HJA

3oHa Aollripa H3Mei) y MOpa H 3CMJbe HHJC

jeAHa nliHHja Beh je IIOBpiuHHa Behe 1111,1

Ma[be 111HpuHe KOjy ca4HlbaBajy TPH nojaca:

a) noitpiiiuua KOja je non BOAOM 3a BpeMe

nAIIMC it Ball B0J1C 3a Bpemc oceKe, 4Hja

iiinpu[ia 3aBucH OA RCJIH'IHiie nnIMC H OCCKC

H o;t Hal H6a o5ane; 5) n0BplIHHa KOja CC

npy)Ka HCnocpeJiHO i13Ham JIHHHJe Hajichel

HHBoa MOpa H KOJY Mope KBacH ; s) noRp-

nnllia 110 :1 BOAOM HenOcpeAHO HcnOA JIH11Hje

OCCKC. Oita TPH nojaca H3J1o )Keua Aejcl By

Mopa ca4Hlbasajy ooa,rr.

Mope ;te.Iclnyje Ha obany yrilaBHOM UIa-

,Ulcu.lra m ctupF7 M . TanacH cy nocneiuua

Ta.lacacTOl , He TpaHc.4a'rHBHOI . Kpei - alba He-

cillua Bo;te . yl naBHOM Kao llocneAHua BCTpa

KojII cc ujupu cue ;10 o5ane me ce pa3611ja.
TpaHcaa I HHHa cTPYjatba BOAeHHX Maca Hac-
rajy Ir3 pa31IHX y3poKa. 3a a6pa3Hjy (epolujy
o5ane), Ba)KHc cy canto one crpyje KOje
Hacrajy y3 obany m ycJteJ1 nnHMe m oceKe.

OSanua cpo3Hja cTBapa Asa eKCTpCMHJ

oSJIHKa obanc. rpeuene HJIH K.JUI/i H u.ta,K•e,

npexla IIPHPOAH CTCHa H aKTHRHOCTH H3a3H-

Ba4a CpO'iuje.

MCXaHH4KO ACjCTBO aSpa3Hje, CTaJIHO 11

IIII ICII3HBHO, Koje Tanacu HcllombaBajy Ha

ba ly o5ane HMa 3a nocneI[HUY npoiybn,lr

B'albe UIyllJbMHe - UOWKOU UUe a 3aTHM OJIpO-

Iballalbc I opH ,er Aena cletia Hac [upewleu-

ul' It. C BpeMeHOM , o5pa3osalbe rpe5clia
11:111 KJIH41a . Kan ce a5pa3Hja HacTas;ba,
1 peSeu cc 11ouila4H npeMa KOHHY AoK Ce Ila
I OM Mecry (1)opMHpa pasua uoBpWHHa bna-
I o nalnyra npema Mopy. Ha Kojoj cc pa"i511-

jajy I anacli: To je UOplJUona uohpuIuna-
r/ luul fbop.l.la H ;[ll u.rawipoplru. Karla no4lnl.e

,lejcrHo Mopa Ha obaJly, a5pa3HBHa cuala
1.1.1aca 110iii4C came, 0,1 IL H XOBC CIicpl lilt
IaJIaca H, a n oHAa je 01111 Marla . AbpaiiIBlia
cnal it noxchaua cc Karla cc o6pa3yjy a8pa-

3HBne IIOBPIIJHHC . 11011110 cc 1anacH, Kal1a
Aohy Ha [by , Koqe Ha'J [ou,CM aCJIY AOK CC

IOplbH / 1CO JIOMI1 11pu 4e My cc jaBJba xopH-
3OHTaJIHO KpeTalbe Mace BOAe H Ibell y;tap
y obaJly. YJtapHa cuara re mace BOAe Koja
cc Kpehe Beha je on came cHare Tanaca, na

Cy It 4CK lii KOJC TaKBa aSpa3uja IIOCTH KC
Behu . Amu noWro cc I peSeHll (KJIH(¢) 110C-
TeneHO nomcpajy Ylla3a:t, IiacI yna jellaH T.pe

HylaK H KOMC jc aSpa3HOHa IIOBpU1HHa 110-
BoTbUO npoclpaua ,ta CC raiiac IIOTIIYIIO

pa35Hje H Maca BOAC Koja J1011C AO CipalIc
i pe5ena HeMa HHKaKBy chary. Tor TpenyTKa

llpecraje cuaKo aSpa3HBHO jejCT13O Ha rpe-

bCHC It OHH ce 3all1THTe 3a yueK.

Pa3He BPCTC rpe5eHa 3aBuce oil npnpollc

CTCHa OA KOJHX cy ca4HIbeHH . AKo je obana

01[ TPOWHHX CTeHa Kao WTO Cy rnHHaCTe

crepe, c opmupajy cc peipecuonu ipefieuu

(KnH^ ) ca a5pa3HBHHM repacaMa nopeA Mo-

pa H CTPMHM crpanaMa npema KOnHY axo

Cy cTeHe TBpJ1e aiiu epo3HBHe , Kao Kpe9lbax,

(I)opMHpa cc pl'w('HU ipeben ( KJIn4) KOJH HMa

BHCOxe H cTpMe cTpaHe IlpeKO uejOr Ibelo-

Hor IIpOTe3alba ; aKO Cy CTCHC iBpAe H Mano

epo3HBHe Kao rpauHTH, aejcTBo Mopa je

Bpno cnabo nit cc i pebe HH ( K nu()) ja BJbaJy
yc.Ien paceiiuua H Apyrnx TCKTOHCKHX y'3-
poKa WTO CTRapa .r1'4HU KAU4I.

\larepnjaju KOJH Cy OTPI HYTH OA OSa:lc

II I pa HCHOPTOBal[H oyl5HjeHIIM Ta iacoM II

clpyjaMa, aKyMynHpajy cc y npnobanHoj

101111 IIJIH Y 3011H MHPHIIJCI Mopa HAH 3a)lp-

iK.IHH HCpaHHHHaMa obanc (loprahpajy ukJ--

1rl'.ra1¢WOJJe wepace ny4HOr OSJIHKa H HCCH-

%IC I pH4H01 npO4)HJIa auo je CTpMa 05ana. a

also obana SJlaro npena3H y Mope 0111 cc
108y IIAUAKe.

nouCKalt cc MarepHjailu aKyMynHpajy Ha

H3RCCHOJ YJIaJbCIIOCTH OA obanc u Iapanen-

110 obany T3B . uew'aau cupygohu , KOjH Mot y

611TH cnojeHH MCCTHMH4HO KOWICHHM HAH

MIOPCKHM TanO3HMa ca KOIIHOM H TaKO (pop-

-,IUpajy 3aTBopeue naryHC ca nOHCKHM yC-

KHM H3JIa3OM y mope : TO Cy oba,te 'Ke -iar rue.

AKyMynau uje CC MOry nOjaBHTH H H3Mel)y

ocrpsana H obnHKyjy o5ane y BHny upeb-

AaKa.

BPCTE O5A.l1A
Ilpcha 06JI11KY O5aJCKOI pCJbe4la Oba-1C

cc Acne Ha Jise rpyne : hucoKa obu_ iu Kohl

Kole npeosnarasa KJH1T ( 1 peSellu ) H /wIRa

OI)a.la . Mailo na111a111eHOr pesbe(#la. ueCK(1ulI-

Ta H ca OI POMHHM nna)KaMa.

Ilpolain BHCOKe o5ane 3aBHCH OR 06JIIIK:1

KOH r11HeHraJWOr peibeala y Ilpuo6a.'IH0M

no;lpyijy. Axo cy npaB1111 npy)xaiba pcn,el)la

II0pM11JIHH Ha obany , obaJla he HMaru Bc:nl-

KH 6poj ysana H yWha. To je wpwiehepla wu

1111111 OOa . te H MO)K cc CpCCIH Ha rp4Kt1J

o5ajW Eiejcxor Mopa . AKO CC PCJbC npy>tca

napalleinio ca o5aJIoM , obana je npauoJlu-

IInjCKa It Bpno crpMa . Taj lull obane 30BC

cc IOHUIIavyuua .rnu zVuu oF)a.ie IIJIH CJa.r3ra-

tun/UKU IUUU , Taxo uia3BaH nolllro Aa-1Ma-

I IIIICKa obana IIpeAcTaBJba Knaci14an nnpuMep

Obanc rot 11ma.
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OKEAHOTPADHJA

HocTojalbe Mopa jecTe Haj311a4ajHHja Ka-
paKTepHCI HKa Haute lulaHeTe. Bola. TaKo

OSHnHa Ha DOBpnIHHH H y MaIbHM AySHHaMa

3e1JbHHe Kope. jecTe eneMeHaT KOjH OMO-

ryhyje 1 CJI0KynHy AHHaMHKy Hauler cBeTa,

Kaxo MHHepaJlHy TaKO H SHOJIOwKy. Be-3

BOAC He MOACe Cc 3aMHCJIHTH HH SHJbHH HH

)KHBOTHFbCKH )KHBOT , a HCTO TaKO Ce H flPO-

McHe MHHepaJ1HOI cBeia oCruapyjy uejCT-

BOM BOAe HJ1H Y IbCHOM npHCyCTBy.

OKeaHH y canawFbe Ao6a noKprBajy 71

1),tCro 3eMJ5HHe nOBPWHHe ca cpeulboM

. IySHHOM oA 3200 McTapa. Ha ceeepuoj

xcMnc4)epH KOHTHHCHTH cc rpaHH4e ca TpH

BCAHKa SaceHa Koje Ha3HBaMO OKeoHUKU.

3 HX11 OKCaH, KOJH FlOKpHBa CKopo IIOJIOBHHY

3eM,bHHe KyrJIC; AT-IaHTCKH OKeaH H HH-

IHJCKH OKeaiu ca KOjHMa Cc CTanajy CeBepuH

H JY)KHH ne.aeHH OKeaH.

PEJbF:(G ti1OPCKOI- AHA

HpHpo;ia MOPCKOI )lHa OCTana je AO He-

AaBHO Heno3HaTa. Hpe 1920. roAHHe Heno-

Kyrlua nonMopcKa HCTpa )KHBatba orpaHH4a-

Bana cy cc MepelbeM ny6HHa MexaHH4KHM

lly5HHOMepHMa nOMOhy KOHona H 4CJIH'iHOr

y) sera, McTOAC Koje cy, nOpen Tora 1W, TO Cy

HCnpCIlH3He H HMaJy rpewKe, ojlpel)HBane

AySHHe CaMO Ha nOJCAHHHM Ta4KaMa. HpH-

MCHa yJiTpa3By4HHX Tanaca 3a aKyClH4KO

xlepeibe,ny5HHe npeAciaBiba o joiyiyjyhy npe-

KPCTHHIIy y yno3HaBalby pcJbe4)a Mopcxor
AHa KOje je cana. 3aXBa byJyhH HOBHM McTO-
j aMa HOCTajlo FlOTnyHO npHcTyna4HO.

AaHalllH,e KapTe MOPC'KOF )jHa KojHMa Cc

pacuoJla Ace Ao3BOn6aBajy as cc Ha pallHO-

HaJlaH Halw1 HCnHTyje npnpOJla Mopcxor

AHa Kao H THH CCAHMCIIaTa KOJH cc TaAO)KC

y 5HJIO KOM 1beFOBOM pelouy. TaKo cc or-

KPHJIO Aa je pCJbc(l MOPCKOI AHa MHOro

Pa30eHHJH O;l KOIIHelfor pen,e¢)a H A03Ha-

no cc na SaceHH Taao)Kelba HHcy, KaKO cc

paHHje laMHluJbano, y UCHipaJIHHM aeJlo-

BHMa oKealla Bch Aa cc oce canaHltbHx reo-

c uxiiuHaiia npyiKajy y3 HBHUC KOHTHHCII-

TanHHX Maca.

HpHJHKOM H3y4aualba MOpCKOi nHa Ha-

J1a3HMo 4eTHpH ilo ipyMja 4HJe Cy KapaxTe-

P11CFHKe jaCHO H 3pa)KCHe : IPSO je IL3ar(fiop-

Ma Mane ny611Hc oA 150 Ao 180 MC"Iapa

MaNCHMaJIHO Koja cc UPOTe)KC )Iy)K KOII-

i Inlcllal a, a Koja cc 3oBe KolfwuueHwu. ow

ILuJUl(t)Op%la HAH KOHwwieiiWO.TIIU upal; on ie

nnar4)opMe A110 CC 5P3O Cnywra AO AySHHe

oil 2000 McTapa o5pa3yjyhH Kol(wuueuwa.,nu

oyeeK CTPMOF HarHSa , a oAarne cc npy)Ki,

CTBapHO H npaBO oKeaueKO ,quo (yy5oK0.uop-

(KU peruou HnH l5auluja .wa O6, lacw ), npoc-

Tpana nOBPWHHa 4Hje npOCe4HC AySHHe Ba-

pnpajy oA 2000-6200 MeTapa; H Haj3a,

nOCTOjC Ay50KH p0BOBH, YCKHX H CTPMHX

cTpaHa, KojH ce 3OBy uoymlopeKU wubucu

(aSuca.tno ofi ia(' w) 4HJe AySHHe MOry IOCTH-

hH H AO 10.000 McTapa H BHIne.

KOHTHHCHTaJ!He rUlaT(lOPMe MOIy cc cMa-

TpaTH nparoM KOHTHHeHaTa , TO Cy IlpaBe

Ilpena3He 30He H3MChy 3eMJbe H Mopa, ca

ACnoB11Ma Kojn cc HBJIa3e y'3aCTOnt[o noa

BOAOM H Ha CyBOM , npeMa Kpe1aH> HMa [IJIH-

Mc H oceKe . Ta HAaT1topMa je ca4HlbeHa

yrjIaBHOM 0,1 Tpaucnopro BaHOr H OJ1 aKy-

My'na[1HOIlor MaTepujaiia pa3514JeHHX CleHa

Ha oSanH Kaaa je o5ana 5p;ioBHTa. Ila iby

cc HauoBelyje KOHTHHeHTaJ1HH OACCK KOJH
jC aCJIH oA AySoxor Mopa.

KOHTHHeHTaJIHH oACeK npellcraBJba Behu

OSJHK HCnpeKHAHe CTPMHHC HO Wi O CC MO)Ke

HahH Ha KOliHy . YnpKOC cna5o pa3BHJeHOI-

pc.be4pa , KOHTHHCHTaJIUU ouceK IIpe;1CTaBJba

AySoKe CTPMC 3aceKe , npaBe UDgMOpC'Ke Ka-

1bOH(' HCH03HaTor nopeKJla. . 4Hja AV)KHHa y

MHO! HM cnygajeDHMa UOC1 HACC UIY) KHHY Haj-

BehHX KOHHCHHX peKa. 1'13rneaa Aa TH ou-

CCHH H0TH4y H3 HOBHJer J1o5a, aJIH yllpKOC

TOME WTO Cy nocraBJbeHe MHOre XHnOTC3e,

Ao AaHaC unje Morno 5HTH UPOHabCHO HeKO

IIpHXBaTJbHBO ryMa4eibe . Ce)IHMe)[TH 0A-

CeKa H 3OHe CeJ1HMCi1Ta11HJc ca4HH,eHH Cy

OJI3eneHO1 MyJba u rlecKa H Ma.IHX KOAH9HHa

W byliKa KOjH Ce TaJIOACH Ha 21110 KaFbOHa

H pe"rKO Ha CTpaHaMa.

Hajaehe HenpaBHnuocrH cc cpehy Ha OKe-

aHCKOM AMY. AHO OKeaHa je nOACJbCHO Ha

ache HJIH Malbe SaceHe npaBHM noAMopcKHM

rIJIaHHHCKHM naurHMa KOJH cc 3OBy lpeye.

Ilaj3Ha4ajHHja je ATnallrcKa rpena xoja cc

npoiewe cpe;IH11oX1 ArnalircKOr oKeaHa 0)1

ceBepa Ka jy1 y. y OSnHKy H3AyACCHOI na-

THHCKOr CJIOBa S npcKHllyI Or OKO eKBalopa

IIorIpc4HHM IIOAMOPCKHM aMSHCOM. [IoA-

MOPCKII ByIKauCKa aKIHBHOCT y HCKHM 30-

FiaMa je H3BaHpeJIHO Hlll CH 3HBHa. Y THM

3OHaMa pa3BHJIH Cy CC BYSKa11H on KOIHX cy

HCKH H35HAH 113 mopa y BHAy ocrpBa Aox

Cy ApyrH OCTaJH nOl1 nOBPIIIHHOM oxeaHa

y BHAy BHCOKHX H CTPMHX FIO;A BOAHHX Bp-

xoBa . 0;1 CBHX nojaBa KOje CC Moi y cpccTH

WA
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11o;1 MopCM Mel)y HalHe0511'HIT1jC Cnalajy

11!0!1(01 ( BPC1a I1o,1BO;MIIX II:Iall1111a Pita-

uOl HpXa 11a Ipocc4u0i ;1)'S11HII O,l 104111

\ICTapa H 3a Koje 113!:1e;la ;La C\ ii'.IKaH-

C1,111 tlOpeKJla it Aa Cy 511J111 3a BPCMC Kpahel

I tepii JL Ir3Ha;t IIOBP11nnIC. Aa Cy 5HaH 1)o;l-

no)KHH a5pa' IHjH, a 3aI1IM 3601 HeKOF Hai -

1ol rcoAOWKoi nopeMehaja 11oTOHyJIH TaK-

BOM 6p "3HHOM Aa HHje 5Hno BpeMCHa Aa cc

Ha IbHXOBHM BPXOBHMa 1 OpMHpajy KOpaJIHC

Hacnare.

CeAHMeHTH KOjH Cc TaJO )KC Ha OKCaHCKOM

ANY 30By cc abucaauu. Ty cc Iloupa3yMeaajy

4HHH ceAHMCH TH 4IOpMHpIHH VInaBHOM Ta-

no)KCrbeM H3 MOpa .IV!!!!)pe npa)KHBO-

I Illba Ho I H CC:IHMCII I It MOt Y Calp)l( aBal 11

II IIC KC HaCJIa1C KU III H Helrlan 110! IIOpeKJla.

Illlp. UpBCHY HJI0I1114V, KOJia IIOKpUBa nOnO-

Hlllly AHa THX01 o KeaHa H OKO 4CTBplIIH\

lllil .ArnaHI CKOI OKCaiia a Koja CC llpOlc)KC

It' IHa1 HHX y';la'bCIlOC TH 0;1 KOHIHHeHala.

lit CCAHMeHI ll la:1o)Ke CC ItC0Ma .1(1 allU

( IIpiI5JIH11(110 H3MCl)y' 0,4 H 13 Cxi to x!.rba;ly

I o lu1Ia)

I IOAM OpCKH a(IF)IIC1I liana3C CC Ila HBn-

11:I1111 OKCaHa. 11111 nope;l nO;UIOpCKHX li la-

IIIiIICKHX Jlaiialta (rpe;ta) ByJtK.WCKI1x 0CTp-

Ba. Bpno pci K0 Y HeH Ipy. 3a Ie 4)OpMa1111JC

I ano)KeH,C' jC BpJlo llla4ajllo . y tIpBOM peal)

IIo3HUHOHO. 01111 CC MO! y CMa I paTH Kilo

5aCelIH I aJIWKCIba CHaJiCKOI Mal epHJ aJla Ko-

JC CC OCTBa[YIe uy1CM Mopa 11 KOjC CC aKy-

MyJwpa y o1 pMI1Ht(1 KOlw4H1111X1a.

,tTNIIANIIIKA MMOPA

OKCBHH it Mopa jecy mace BOAC Koje cc

He Hana3e y MHpoBalby Beh, Ilanporne, Y
HC'IIPCKHAHOM KpcTalby H Koje IHMe upeil-
CIilIOhaJy KOMII.ICKCIly AHHBMHKY y KOJOJ Cy
OJ1 3Ha'aja 14 1141 0 11 0('eKO, wa. Iacu H cwpV-

/1'.
flpHBna411a cilara Meceua H Cyuua yru4c

na HolCHC Mace Ha 3enubH H H3a3HBa !!C-

pHO:In4HO y tit" taIbC' H Cnyllll albe HHBoa MO-

pa H OKCalla ];I Ilojaia Ha MILL CC 1).11111 It

OI eKU. (Da is Kola olroaapa HajBeheM noAH-

talby HHBOB B0;IC ICCIC /r.IllI/(1 11-Tin hu('oKa

/0410; (ha3a Koji] OACOBapa MBKCHMAAHOM

C!lVWTatby 11HBOa leCTe (((('/01 111111 IIUCKU

/111410. 0511x1 IIn4MC It OCCKC. !j. pa3JIHKa

II IMCI)l" n:IHX1e it OCCKC. 1118IHO Bapnpa Y

O;UloC Ha leolpa([)CKO 4ICCIO.

(a. IU(U, 4tIja jC IIH H aMI1 Kil H 'wjn Cy e(I)C:K-

I ii Bch OnHCWnI. jecy onnl ra nojaBa Koja
HaCraje H OHA8 Kana je aTMOC(Iepa HOTny'Ho
xwpHa. flocrojC ABe Bpcle la.laca c.rnooguu

1110./a C 11)111 tylulhO i IOpe it hewpohuulu 11:111

upuru.beuu 110 .1ac. C.I0 U,41au OW .111( jCCIC

IIepHO;IH4HO 110111 "3aHt.C it Cl! yIII IaIbC BO;IC-

IIHX 4CCTH11a wro CTBapa Ay!e y3acio!HC

SpCI OBC H ;IOJIHHe [[PH 4eMy cc 4ecTHlte y

xopH30HTaJI110M npaBtly tie Kpehy "it" je

10 Kpe'Tatbe 5e3HaiajH0 ; npCIrloCTaBn,a cc

;ta lit ranacH HaCTajy Hplt upona"3y bapo-

McEapCKHX ;IenpecHja 411IC jC UCjCIBO Ha

Mope BI15pauHOno1 KapaKrepa . IJpuru,beu

M0 (11(' jCCIC I enocpeJlua IIOC.JC;IHIta lpelba

BC!pa : uope(CheHa nonp!Hnna ycneA tie-

paBHOMepnor pacnopc;1a ar MOC11ePCKOr

upUTHCKa IIPH BCrpy Hanpe ; tyje y xO[)H tOu-

TanHOM CMHC; Iy H npoipecHBlld nolehaaa

KO:IH4IIHY KPCTa}ba 4CCTHIUI BOAC, [[pit IONIC

Ha rpCSCHy TanaCa CTBapa 5c:Iy IIeHy; ja4HHa

H 5p3HHa Kpl'Ta1ba TOI THlla r aJlaca HCIIOC-

pCAHO 3aBHCH 0A Ja4HIIC BeTpa. I-lp11C1i i,cii

I aiiac npc l Bapa cc y C rIOSOAal1 Ta : lae Kana.

IIOWTO AOIIpC y 30HY I;tC tie l Ba BClap,

IlaCiallil CBOjC nepnolur'nlo KpeTatbe C1Ba-

pajyhil C' Tatbe Mopa KOJC IIOMOpUH Haillnajy

..MpTB0 KIOPC 11 Koje IIPH y;tapy y o6aJIY
II p0113BO;1H BC : IHKC MJIatCBe.

d/OpCK(' crUpl7e jCC'y CBa XOPH3OH18)1118

KpCTalba Ho;Ie1IHx Maca MOpa H UKCaII8.

Otte ,1H9C Ha pee Koje ICKy ' KP03 Mopa H

OKeaHe . IIIIpKynau11ja BO;(C CBaxol OKCalla

MO)KC ; la CC n[CACTaBH CxCMaTCKI Ca JLBC

oC11OHIIC Ci py.lc y -I eKBaTOP jC)Ula Ha

cCHepy Jlpyi a Ha jyry o;i exnaropa Koje

HCIIpCKH ; IIIO ICK) O;1 IICi0Ka Ka 3ana ,ly. Me-

1)y lbnMa cc Ila:la "311 je,311a 11pOTHBCTpVja Koja

IIOCII Bo i l), Ha MCCra O;IaKJIC [OTH4Y IIPHC

, [Be H KOMIIC1r3VJC o)IJIa ' laK BOAeHHX X1aCa.

('I pyje CCBepUO H jy)Kn0 oA CKBa1Opil K(ie

I cKy Ka 3anaAY CKpehy ycneA KOpHOJIHCOBOI

C4)eKTa pOT8UHOHOr Kpeialba 3eMJbe H 10

CCBCpH8 Ha ACCIIO a jy )KHa Ha JCBO Ol I1paBlla

KpeTatba H TaKO y ;laPajY Y 3a11alHe o6a;le

11)11CHHCHa Ta . Ta CKPC'Ta11 i1 H o)SHla ll,a o,i

KOHTHHellaia repajy je;lill ACO CTPYJC ,la CC

Iipai 11 Iii! MC'CIO nOnaCKa it taKO 3a 161)P11

KpxI . a : Ipyi it .11410 l8 O:t1 y B1tcoKe reoi pa(+l-

CKC 111IIpnHC It Aa cc ia(O Pa lithe . Taj npoc-

I H MCXitHH3aM CTaKJba y IIOKpCT BOJIcIIc

Mace H3 IIOJ18 HHX o5J1aCIH KOJe Cc Y BRAY

c"rpyja Cnyn!Tajy, AY)K CIIOJI,HHX IIBnlta C! py-

ja ca jyla . Y HH)1(e ieolpa (pcKe wHpnne it

IaKO KOMIlell3yJy KOnH4HIIC Bole KOjC O,1-

1a 3C cIpy. laMa. H re nOnapHC CTPyje nO1-

:IeKy cKpciatby ycneA pOTalulje 3e(IJI,C na
CC npOIC )Ky ;ty)K CabwX 3a11a,THHx 058na
OKCaHa . Crpy.le xoje 110!H4y H3 Upe;leJCU
CKBa Top! jecy luou/e. a tit non8pWlx o5:lac-
TH S.111Q11 (' uop ('Ke c!((pr/e.
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METEOPOJIOIHJA

CACTAB A'I'MOC(6EPE

3eMJba je oKpy )KeHa racoBH rt1M oMOra-

4eM KOjH Cc 3oBe UillMOC (Pepo H KOjil je LITHTH

O)j CyH4CBHX KOCMI14KHX 3paxoBa THMC WTO

mm yManyje HHTell3Hier HnH Hx noTnyno

ancop6yje a OCHM Tora , cajjp)KH I acoBHre

eneMeHTC Heonxoune 3a onpxlaBaH,e )KH-

BoT a , Kuce0UUK H y'IbeH -guOK (' Ug.

C'pe,jibn XCMHJCKH cacTaB aTxioc epc je

78 Duero a3o ra, 21 OTCTO KHCeOHHKa, 0,93

oncro aprona , 0,03 OTCTO yr--beH-unoKC11ua,

Bo,,jeHC nape H rpyny raCOBa y BeoMa Ma,iHXM

KOAH4uHaMa ( xeanjyri , MCIaH , OKCHA a3oTa)

3aje,THo ca BeoMa 4JHHIIM 4CCTHHaMa 4Bpcie

MaTepnje Koja npouCIN4e OA JIHTOC(4epe.

CaCTaB Ba3Tyxa je I1paKTH'KH KOHCTaH-

TaII OT HHBOa Xnopa na AO BCJIHKHX BHCHHa.

anH cc 3aTO iberOea rycruHa bp3o yMatbyjc

ca BHCHHOM . Ha 10 KM i iicall , e nOCrajC

TCWKO 3501 HCHOBOJbHOF Ilapiulja;moi I1pN-

THCKa KHCCOHHKa a Ha 20 KM HCMa ra Hit TO.-

1N-KO ;qa SN MorJIa ropeTH cBeha . Il-ITO cc BHIIIe

netbc aT Moc (ppa cc npopel)yje npOrpCCHBHo

H HocTaje cite cupoMauHHja y Spojy iacHHx

MO:IeKyna , CBC p,O j euHe Heoflpe1eile Ta4KC

rue 4ecrnrie raca 5e )Ke xa enolbibeM upoc-

TOpy' Sp3HHOM ,105HJCHOM IIpHJI[JKOM IbH-

XOBOI nocneuiber cyuapa . Ta 3olla pacnaua-

tba ar oc ()epe II o4Ntbe , npema HCKHM MMIII-

.relbHMa. lia 385 KM a 3aBpiiiaBa cc Ha 650,

npenla upyrHMa 110 'Wibe Ha 950 KM a 3a©p-

HlaBa cc Ha 9600.

CBC J10 BHCHHe 0A 60 KM Ba3Jjy' X CC noHa-

Wa Ka0 H y CJIQ1eBHMa HPM 3CM : b11, aJIH

nO4eB OU Te BNCHHC IOni1KO jC pa3pel)CH XI

Y (l113H'IKOM CM1Cay CJIeJIII 3aKOHC BaKyyMa.

TaKO cc aimoc ( )epa JIC -nu [[it iMa BCnlIKa

per iioIIa : nreuleopo . IOtah_I' au(,HO('((bepr n

c(pepl. HpBa je , oneT , cac(aBJbeHa ou jeJIIIC

3011C Koja jc 5J1H4w 3e, :bnHoj noBpWHIIH, y

KOjOj cc jaBJbajy CHa)KHe TypbynaIutc H y

KOjoj cc jaB .bajy CKOpo CBH McTeOpOJOWKH

4IeHOMcHH - TO JC WpouO ('(JSep(l H3HaJl inje

cc ropn,e rpaHHne ( oKo 12 KM) HaJIa3N 30Ha

anconyl He IHHWHHe, u(pououat ' 3a, a H3Ha)1

Koje Cc npoci M pe culpalla ) c(fwepa cite no 60-
70 KM BHCHHe.

TeMnepaTypa TOE 1O.Lpy4ja noKaiyje H3-

HeHat) yjyhe HenpaBH .411ocrH . Y rpollod(L)epll

cc rcnlneparypa yMan ,yje 3a OKo 6"(' Ha

CBaKH KM BNCHHC CBC 10 Tpon0iiay3e, r)IC

cc Hana3e BeoMa pacxiial)eHn CJIOJCBH Ba'3-

,Iyxa TeMnepaType ou 210°K*), ta 5" cc y

IOKy' KacHHj is 50 KM noBehana raKO ua ce
Kpchc ou 275° uo 325°K. TOK cpeuiba TeM-

ncpaiypa n3HOC11 325°K. To je T3B. TOIJH

Ilojac. Hoene TOr nojaca CBe uo 80 KM HO-

HoBO cne)H xnamIiH nojac cc HBJHH)KOM
i em nepa ypoM al Moc(pepe o7 oK0 190°K.

jour YBCK yHyiap jOHOC(pepe. Y jonoc(j)epM
cc KacHHje TerilepaTypa nporpecHBHO no-

Behaia TaKO ;1a Ha 400 KM aOCTm)Kc 2500"K.

Mafia je cacraB Ba3Ay'xa npaKTH'1llo KOH-

cTaHTaH noc3 oje Mane HpOMCHe KOje, He

MCH,ajyhrl SHTHO npoccx, Hmlajy Heo5N9Ho

BenHKH 3Ha'iaj 3a ()H3H4Ke nojaBe H 3a e(#)eKTe

Koje MOry ja H3a3oBy. 1't3Meby 15 H 50 KM

BNCHHC yJTpa-:by5N4aCTO 3pa4eibc CyHua

aKT11 BHpa Monexyne KHCeOHHKa KOjH pearyjy

THMC 11110 II 0H3BOAe 03011 y BeoMa Ma.IFM

KOJIligiHaMa , peua 0.001 OHCTO, aJIN H Tit

Tana KOJIH'iHIla aiicop5yjc cKOpo CBC y;I I pa-

-JbySu IaCTe 3paKe, ocraBibajyhn canto TOJ1Hxo

KOiHKO JC )lOBOn,HO ua ySHja 1111Kp06C H

IIOHpHH 4OBeKOBy xo)Ky. To ancopSoBaibe,

Kole IIOCTH)KC CBOJ MaKCHMaJ]HH HHTCII30Ter

Ha BHCHII1I oA oxo 50 KM, BepOBa 1110 je pa3-
nor uoBNHieiba Tenlnepaiype Ba3uyxa y TOj

3011". H04CM OH 60--80 KM racuM MOJICKy-

nN CC, 3501 J1 JCTBa CyII4eBHX H KOCMH4KHX

3paKOBa, pa35Hjajy H ocnoSol)aBajy BTOMC
Kojl cc )le.3oM jOIiH'3yjy.

ATMOC'DEI'CKA JHHAMl4KA

FaCIIN oMora4 KOjn oKpy)ICyje 3eM.by HNJe

Ca4HIbCn 0p KOHHeHTpH9HHX Caojeia Ba31Ly-

Xa pa3JIH4IITHx ryCTnua y cialby MnpoBalba,

Beh npeTICTaBJba JICO n.IaHere y KoMe Tep-

MH9KH yCJIOBH HacranM JIej . CTBOM CyHlla

ilMajy HajiehH elfiexaT. Ba3Jlyx, Kao cnleHla

I aCOBa HMa MaKCHMajHe yCJIoBe rloKpeT-

'bHBOCTH; OH He CJIeAH KpyTO 3cMJb1IHo p0-

THpaH,C Bch 110Th yTHHajeM Tor pOIHpaH,a it
Cant noune)KC nOKpeTHMa KojH cy pe3ynTaT

yTilllaja MHOri1X it pa3HOJIUKHX (flaKTOpa.
Ai iooc(hepcxe nojaBC KOjC cc uoral)ajy y
TpOnocOeplI H Koje IejCTByjy HenocpejHo
Ha IIOBpWHHY nna11CIC 30By ce.ulelue0p0.l0ta-
K(' UOJUbe.

*) KCno,,HtBH CTCIIeHII (K) H3pa)KanaJ1' anCOJIy3Hy TCM

nepa ryp) Ha. npeMa roMe, 3a 0°C eKHnxa.'leuar Tewie-

panlx y Ke-mnuoouM CTCne1111T111 je +237°K lantn]yrTra

r e>me paiypa -laspiaBalba none). Taco je 37°C pasno

310°K a 40°C nnruxapa 233°K

tM
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OCHOBHH y3potu arMoc (4epcKe AHHaMHKC

jecy pa3J1H4HTO 3alpeBarbe Ba3Ayxa H 3eM-

JbHHa pOTaUHJa . Koje npOy3pOKyjy Kpy)ce-

iba BeJIHKHX Maca Ba3Jiyxa OR KOJnX cc pa3-

BHjajy hetUpOhu, na cc Meruajy XnaaaH H

I'OrulH Ba3Ayx '3aclhcH BOAeHOM napoM yc-

Jleu era HaCTajy obnauu H. KaO KpajH,a

nocneanua. Kulua.

AKO 5H HOCTOjao canto npBH 0A Ta ABa

HaBeAeHa y3poKa (pa3Jl rnTO 3arpeBalbe),

Ba3,UYX 5H cc 3ai pcbao y 5JH3HHH eKBa ropa

c TCH ,aeHUHjoM Aa cc rteH,e a Ha 11010BHMa

pacXnabuBao C TCHAeHUHJOM Aa Cc CI3yCTH.

35or pa3 i ice y I'VCTHIIH a THMe H npHTHCKa

H3Meijy Ta ABa cJly'Iaja, HaCTanO 5H nOMe-

patbe TOfJOi Ba3Ayxa y BHCOKHM CJ1OJCBHMa

ipofnoc(pepe ca CKBaTOpa Ka no,loBHMa. a

xaaTHor Ba3Ayxa y HH)CHM CJlOjeBHMa ca

noJIOBa Ka CKBaTOpy.

Ho, noWTO 3eMJl,a poTHpa , To he Ba3Ayx

y ropH,HM cnojcBHMa CKpeTaTH IlpeMa HCTO-

Ky (aHumutic 'alau) ajiH Hehe ,i]OCTHhH nolap-

He OSnaCTH : 35or CKpeTalba H 350r cMa-

rbHBarba 05HMa napa ieJla: Ba3Ayx je llpH-

cHJbeH Aa cc Bch OKO ceRepHC OAHOCHO jyacHe

UIHPHHC oA 35' cnyurra H Bpaha nptt 3CM-

JhHHOj IIOBpIHHHH Ka eKBaTOpy ( uacaulu).

orora nyTa y3 CKpeTarbe Ka 3anaJly . Ba3Ayx

ca IIOJOBa KOjU CC npH 3CMJbH KpChC Ka

eKBa TOpy 6HBa npHCHJbelI (WHpeuC 350r

CBC Behei o5HMa ynopeTHHKa) Aa cc nelbe

npe 35° ceeepHe O,gnocHO jy)KHe WHpHHe H

raKo npcl)c y lupKyntuo.rapuo Kpy)Kerbe. Yc-

J1CA IOXIeHyTa ABa rnaBHa y3poKa IIHpKyna-

uHjc Ba3Ayxa y npeneny no;lona jaB;bajy cc

uo-tcrp)(u uculo4)lu hetuup H 3auuy)lu heulap.

350r raKBC pacnoaele Maca Ba3Ayxa (4op-

MHpahe cc 30Ha BHCO KOF HPHTHCKa y 5nH-

3HII11 IlonapHnX Kpyl OBa a HHCKOI Y 5nH3HHH

rloBpa iUHKa.

TpchH 4HHHlau xOJH AejCTBYje Ha lHpKy-

:Ialwjy y ai Moc (t)cpn jCCTc pa iJIH4H TH HHTCir-

3HTel pacxnat) HBaH , a KOIIHeHHX H BOAeHHX

Maca. Ta nojasa H3a3HBa cl Bapau-.c cepnja
no,upy4ja BHcoKor H HHC KO[ IpHTHCKa WTO

H3a3HBa AHCBHC (Blip. icae( utpa_i) H nepitO-
AH4He ( Hnp. .iilou I'll ) BerpoBe . HajH03HaTHjH

cy MOHCy1IH KojH AyBajy 6 MccCUH ca Konlra
npeMa Mopy H Apyrnx 6 MeceuH ca Mopa
HpeMa KOHHy.

Ontu ra uHpKy'nauHja y a rMocOIep1, 4njy
cMO exeMy yalpaBO BHAeJlH, cTBapa noJipy'ja

BHCOKOF npHTHCKa H BChC rycTHHC y KOjHMa

cc, MOrnO 5H cc peho. Ba3Ayx HarOMHnaBa

(uJuuut4uK.4ouu HJ1H aFWut44Ka0Ua.4Ue 0O.IUC-

iou), m Apyra, HHCKOI npHTHCKa H y KojHMa

H3rjlejla ,'la cc Hana3H MaH,C Ba3Ayxa HO Y

IIpBHM (14uKAODU HJIH t.(uK.iofa.ale ob,ia(-iUu).

Pa3iHKC y npHTHCUHMa yCJIOBJbYJy H oApe-

IY.Iy Kpcratbe Ba3Ayxa, WTO cc ocTBapyje y

cnHpanaMa, nona3ehH H3 OSnacTH BHCOKOF

F I P HI HCKa rpe Bna/la neno BpCMe Ka oS JIaC'TH-

Ma HHCKOr npHTHCKa The cc AenlaBajy onyjc.

uaaarHHe H, yORInle , ;IOllle BpeMe.

HojaHa UHKJIOHaJIHHX H aIITHUHKJiOHaJl-

IIHX OSnacTH nocneAHlla JC paliHJC olnHcaHHX

nojaBa. Karla cc re o5.riaCTH o;ipeje, yup-

TaBajy CC Y MCI eOpOJlOIIlKC KapTe H allaJlH-

30M TaKO npeActaBJbeHe CHTyalIHje pacno-

Aene II HTHCaKa Xtory cc oApeTH rH upaBUH

BerpoBa y oTpebeHHM iotlaMa, tbHxoBa ja-

4HHa H AHeBHC KJIHMaTCKC npOMeHe. Te o5-

naCTHje MOryhC 0ApCAHTH jeTHOapeMeiHM

MepctbeM aTMoc(j)epcxor npHTHCKa Ha pa3-

HHM Ta4KaMa 3eMJbHHe nOBpWHHC H H3Bna-

4elbeM U306apa nHHHja Koje cuajajy Ta4Ke

HCTHX RpHTHcaKa . I HKJ10HanHe H aHTHUHK-

noHanHe o5naCTH ayioMaTCKH ocTajy y UCH-

TpHMa cepHje H3o5apa KOHIICHlpH41IHX

1ICnpaBHJIHHX KpHBHX nHHHja 4Hja cc 5poj-

4ana BPCAHOCT npHTHCKa yMaibyje OAHOCIIO

noBehaBa npeMa ueHTpy.

Ob.ial4u cc o5pa3yjy KoHAelr3oHaH,eM ai-

Moc4iepcxe BojcHe nape (KaAa cc oxna)iH)

SHno y HoAeHe KaIJbHue npe4HnKa pc;Ta 0.01

NIM, SaJIO y oO,IHrcy Xtainx Kpncraiuha neua.

,L a 5" cC olso pecHno HeouxojHo je npHCyci-
Bo MajiHx 3pHalla npawnne Kgja cc Ty nojaB-

.eyjy Kao KoHAeH3auHOHa je,irpa. T;IKBHX

ManHX 3pHaua npawuuc HMa y AOHo'bHOj
KOJIH'HHH A0 4 KM BHCHHC HO Ha BehHM

HHcHHaMa HeCTajy . To je painor WTo y

CTpaTOC(j;)epH HeMa o5,iaKa.

05naiu1 ca RajjaBHHaMa (PopMHpajy cc

KaAa cc Maca Tonnoi Ba3)lyxa, 3aCHheHOr

BOACHOM napoM, Kpehe Kpo3 aTMOC(hepy

o5palyjyhH Ha Taj Ha4HH ulou:IU (ppOHM,

H HaHbe Ha CBOM nyTy Ha Macy XJIailHOr

Ba3Ayxa. Ha CJIH4aH Ha4Hl1 cc (^opMHpa je-

AaH BHCOK H rjCT CJIOj ohiiaxa xa)la je Maca

XJIaJIHOr Ba3Ayxa (x.iagnu (/)pOWu) H3Ha;l

3o He ronjlor Ba3Jlyxa KojH je 3acHhCaa Bna-

FOM.
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T'EOJIOLUKJ'I ATTIAC

METEOPOJIOI'HJA

ATMOCIUEPCKA aHHAMHKA

. Murl ion. ioi'. la s«t} III 1ILIIhC1101 aOpOHOM napoM

Koxuenyaixja Roaeae nape Hoja Cr naaarx y armoc4lepH
opt. aoaHpy HrMChy Mace innnnr H M.C. x:la;wwo, Ramayxa
ra clnapames ufiaaxa H naaaHHHama nail nocnepxnom

0

0

A rMoc$epcxe na;taamle eau nucneax4a aoanpa xnaono,

.opnxta ca 'am. rnnnm as lay xa

IIHpKynaxuja Rarayxa Ha pa1HHM RHCHHRMa . I1piexo -

cnojeaH Tallnnr ra R]ayxa: nJHH. - enujCSH xila;1HHr aal-

;IYxa

CepH)a

15
spot 2

CxeMa oxwle uxpKyaauxje y armoe4epH He yrxmajyhx y
o8rxp ieMnaxy porauxjy

UHpKy3a4Hj8 y armoc4epH noa yrHUajem 3emnuHe pura-
uxje H pacnoaene HoarxnexraafUX Maca



FOPHBA

I'H:OIOI'NJA YFJ6A

CIOCTOJC TpH BpCTe MHHCpaJIHHX IopHBa:

4bpclua yl alb, mew,a neTponej 11 Ia-
cobmaa HpitpoaHH rac.

Yrajb cc nojaBJbyje H3Me1)y Ce13HMeu IHNX

(I)opMauHja KUO HCJIHKH CnOJ NJIN KUO Maca

y OSJIHKY CJIOja. OH je iiaCTao TpaHC(I)Op-

MauHjoM 511:b1ti1X OCTaTaKa KOJH Cy 3aCYTN

3CMJboM H laK o H35erJ1N J1a Syay UOTIIyHO

pa3OpcHH.

(L)OCH:HH yi it. I, Mo)KC SN 111: mpecew, iu1-

IIUUI HIiH .NpKU la ,b, KUMeI ( U 11.11 14,(11314 r4U.a

it aimipUISum . Te BpCTe yrJba pa3nuKyjy Cc

y Cy1111'HHH no creneHy ocTBapeue Tpanc-

4lopMaHHje H IIpOLLCHTy ylJbeHHKa KOJH ca-
np)(e.

1 pecetu je HajMnabII (I)0CH1HH yI a.b, y

Cy111THHH TO Cy JOlll HC;toBO;bHO Tpauclj)op-

MHPatrH SNJLHH oeTaLLH . CaCTOJH CC Olt ItpH-

Kac'IC nO CBeTJION1yTe Ma IepHje, nMa H3rnen

cyni)epa. caapH(H HYHO ocra I axa bwba Koje
join Wtjc Kap6OH1,13OBarlo . mopMNpa Ce H

calla y mpei ewumuiulla HJIH y Sapyiii TNWIMa
rae cc pa3Bnia)y BeJIHKe KOJIL14HHe MaxOHNHe
H npYlNX HO;ICHHX 6umalca KOje (bopMHpaJy
upa Be IInO Hehe IlaWtba KC.

J/IIInUUi 11.111 tlpKU I'Ua.3. JC KO', llaK 3 llll)N 0;1

rpeCCTa. Sole Je KecTCH,aCre NnH UPHC, Ca-

IyBao je C l pyK I ypy Sn:baxa . 41111111 N Cy

yi JiaBHOM 1101 CKJ1H 113 epc Me3o30NKa HJIII

KOH03OH Ka.

A(Itlenu H.'11114pllU 'la,b JC UpH. KOMIIaK 1 aH.

cjajHOCTH eiaKiiacTe. CMOJIaCTe HJ1H MacHC;

x011 lbera je 30W .Obpo o4yBana Cr3YKIypa

SNJba, yl: IaBHOM IlOTH4C 113 naneo 'ioKKa am

cc MOI y Hahn H HBCnaI C 113 Me303OHKa IIa it

KCI10 loll Ka.

.-1111ap(a(ma )C KaMCHH yl a.b, TBpa, KOM-

IIaK IaH . JIOMH CC LliKOJ, KUCTo , CTBKJIaCre je

cjajlloci%ca IIpC11u3oM y McTanlty. IIOTHVe

N 3 I IaJlco 30NKa.

Ali Ipaiwi H KaMeHH yiaul Cy Haj5ola I HjH

YIJbCUIIKOM H NCI1apibHBHM cacrojunMa a

HMa)Y H HajBehy Ka.3opH'llly BpeaHoci.. I1nr-

IIN I it rpcccl Cy cN po Ma1111311 yrbC1111KOM 11

IlMajy Ma.iy KaaopH9Hy Hpe'uHOC1.

YIJbeIINK HMa KanOpHgHy Moh o;l 7861)

KanopUJa a 411CIll BOJ101413K 34190 Ka:1oplja;

IIpcMa TOMC. Y KOUHKO jeUHO FOPHHO liMa

Behy KOJIH4H11Y HOJIOHHKa yIOuHKO JC IbCI OB

KBan11TCi Soubit . BHCOKrt IlpouenaI Bo;LOIIHKa

y rC IHHM H raCOBHTHM I OPHBHMa o6jallllba-

Ba H,NxoBy Ka iopH4Hy Mob xoja je Beha HO
KOn Yr.ba.

Ilopexno yrn,a je HecyMlbHBO SHJI,HO. OH
je HaCTao yipOWKOM OrpOMHNX KOJN4HHa
SHJbaKa Koje cy cc pa3BHjane y HeorpaHH4e-

HHM KOJIH4NHaMa y HOJCJIHHHM oSJIaCTNMa
3eMJbe ca4HwallajyhH BeoMa ryCTe 11lyMe y

nCPHOJIH KapSoHa epe riaJ1eo30111(a . AT Moc-

(Iepa je Tana SNna BeoMa 5oraia ylJbeH-

nNOKCHaOM )(02) 11130 JC O%IOryhHllo HH-

rCH3HBHHJY (j)yIIKUNJy xnopo(MHna na CTOra

H IICO5114ali pa3BO) 511:bliof CBeTa y HapO-

41f 10 TOIIJIOJ H BJla)KHOJ KJIHMH . OBC OrpOM-

liC yr7,OIIOClIe WyMe SHJIe cy IIOCTC'nCIIO

3acHnane CCJIHMeIITHMa H TaKO IIOJlBpr Ny 1C

3a pee reouowxHx epa. nepHo,1 H enoxa

Set Ba3nyxa, uejcTBy H3BecHHx SaKieplija.

XeMHJCKH IlpOUeC Kap6oHH(1HKBUHJC HaC-

iajao je nocne noTanalba SHJbaKa y Bo.C

MO4BapHHx wyMa H O11BHJao cc KP03 HeKy

Bpciy aHaepo5He (5e3 I1 HCYCTBa Ba3)4yXa)

(fiepMeHTauHjc 4Nja je IlocnejnHUa ry5NTaK

BonoHHxa , KHceoHNKa H I(enyno3e. MeTaHa H

y1JbCH-aHOKCNna H. 3501 TOra. o5orahnl,albc

YI 1.euHK0b1. IIaCTynno jC MOMCHT y KOMC JC

(I)epMCHTautja npecrana 350r nojane 3eM-

IHIX KuCeJiUlla xoje Cy CIBOpNJIe all rNCC1Ir{14-

Ky' CpCAIIHY- IlpcMa IOMe. CTCneH Kap50HH-

(I)IlxauHJe HC laBucH 011 CTaPOCTH JICNCHIIITa

Bch oa BpeMeHa Kana je HaCTana Ta amil-

CCllTH41(a (I•la'la . llpoueC KapSOHNfllileaunje

;1o10.N 110 ci Bapalba jemic cyucIaHUHje )KC-

:Ia111H03H01 N3r.TCna 501 aTe 3eMni1M KNCe-

:11111aMa (yiJ o-XYMyCHa) KOIa Ca'n116aBa Oc-

IIOBHy'' cyncrallUljy YrJba.

MHxpoCKOnCxa crynHja yi:ba oMoryhiyje

;La cc yO4N cepllja BCOMa MaJINX SNJbHHX

0CIalaKa MCby KOJNMa c)' cc motile HneH-

IH(IwKOBaTH H (I)OCHJIHC 6aKleplije, KOJC bH

MOI JIC SNTN Y3p04HH1111 (I)OCN.1N3aI1NJe.

IIpeMa ICOJIOWKHM yc.IOHHMa ne/(NWTa
yrJba cc .CAC Ha aIIaoxluone it (I.loxluone.

Y CnojeBHMa ayioxioHllx yr:beua Mory-
he je YOMNTH noBpeMeHO paHHjil BCPlMKanHn

IIouoa(a) CTil5il.4a HJIN IbnXOBC KOpe tc y

C1MOM ne)KHImy. 3501 ylaCTO111IHX lalplla-

Balba HIyMa nojaB -byje cc HNwe cJloiciia 1110-

C il:1HOr yrJba KOJN Jle)KC JC gHH 113Han :Ipyr itx

jJ111 paCTaBJlCHN ApyVHM CCAnMeH111NM CIO-

icHHMa. xao imp. y SaceHy KaMCllor yrJba y

(I)panuycxoj.

A:ul y app "m C:Iy4ajelnl\a c-iole 1I Yl:ba
lie nol(a3yjy la1Be KapaxlCpliClll1C. '1I0a(c

I.
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CC K0A MIIOI IX JICNCHulTa y04Hl N Jla Cy' Be-

;IIIKC KO:1114HIIC 5HrI,aKa oipl lly'le H TOKO-

Iil1Ma peKa aKynlynHpaHe Ha MCCTY ne) KHw1 il,

IIITO H aaHac BlibaMO Ha ,teJITaMa BCnH-

KHX pCKa. IaKBa ,ieKH111Ta y'1Jba '3OBy cc

(J10.c11?ODU.

TEOJIOI' 14JA HANI'E'

I lope;j y'pa nujyMa H KaMCHOI yr sba N Ha( -

la upegc-iaBJba jenny og perepBll enepruje
Hanle nllaHCTC.

CaCTOJH cc oil MewaBHHe 4HpCTHX, TC'4-

IiHX H racoBH 'rHX yIJbO- BOgOHHKa . Ha(PTa cc

MO)Ke nojaBlrl H y pet of 11 I ywhoj KOH'3HC-

IcIIIIHjN 1-1170 3aBHC31 0:1 101a ;la Alt y H,oj

IIpcoBnabyJy `IHpCTN HJIH Ie41n1 N IaC oBN1H

Cuei OJUH. (DPHKlIH0HOM 1ec-iHJIa IIHJONt Ila(l)-

IC MOry CC 1105HTH MHOIH HHAYCTpHJCKH

11pOH313OAH (naKa yJba, 'Ie111Ka yJba, 5eH3H11,

Ba3emHH, rlapa(PHH, amKOxon, rac, yn,e 3a

JIo)KeH,e , aCh)aJIT. 50Je, CMOJIC. CHHTeT114Ka

ryMa, rlnaciiomime MarepiJC. K03MeTlIgKa

cpegCrBa, (papMal1CyTCKH npOH3BOAN HIJI.).

I IajBaacHHJc IIH Ialbe KOjC jC oT Kpuhe Ha(l)-

IC HaMCI liy'n0 Ieo.no3NMa, SNno je H,eUO

hope Kilo H Sou aIC I BO IbeIlHX :ICACNIIITa. Aa-

IIaC' cc CMa T pa 10111 yBeK as je Ha(pTa opt all-

CKOI nOpCKaa H ga JC Hac aiia TpaHC(fIOpMH-

CaH,CM BeJIHKHX KOJIHgUHa 5HJbHNX H )KNBO-

1 HIbCKNX OCIa I aKZI, KOJII Cy '1101 ,111 J3a CC

IIp0113Begy caMO y MOpCKOJ CPCAHHH a 4Ilja

pa3HOBpCHOCI H 5oraTCTB0 npefalHJla3e Clla-

Ky Malllry. Aauac Ce npeTnoclaaJba as cy

CNPOBHHC 3a C'IBapalbe 11a(k)IC 5HJIH nJIaI1K-

I01ICK11 OpraUFI IM11 KOJH Cy NCUIHCJIN y MOPY

11. MHKpO(^JIOpa H MH)CpO(llayllil, KOJH Cy CC

y cIICUHIa)IHIIN1 101101 pa(CKHM yc-;IOHHMa Ha-

roMHnaJ IH y 01pOMHHM KOa114liHaMa Ha AHV

oKealICKHX cC;IHMeHaTa.

Tcoprja o NoclauKy HaqITC y narynaMa it

it Fa IlpeBnaKa o )jawlbaba ga je OKCalCKa

Bo a 5oiala IInaHICIOHCKHM opiaHH3MHMa

HCNpeKHJmuO nponUpa:la y Jlal yHe H 3aJIHBC

;Ie.IIMHgHO 3a IBOpCHe npeB ,TaKaMa . Fl:IaHK-

I OIICKH Opt auH IMH , Npena3ChH 113 CnaHHIc

Bo;te y MaH,c cnaHy Bogy 6p'3o cy yNwpa:IH it

IaKO CT BOpH:IN IICKY BpC"ly IlCIIPCKNAHe KN-

111e OCTa1'aKa opl allH'3aMa KOJH CY CC CJIii-

I a:IH Ha ,Iii y, 'i1IC;7110 Ca MYJbCM H IlliOHa-

'IOM. THMC Cy C'TBapaJIH 01pOMHe KOHIICH-

I pauuje opi aHCKe Mai epHje. Y noTBpJly re

TC3C IOBOPH H 4NH,CHNUa ga CC Haq)Ta YBCK
nojaHJby.le y npa"rH,H crlauc Hoge ca je)tH-
IbcltHMa 5p0Ma it Jolla. IIOpCKnoM N3 Mopa
it ilaryHa.

YCJ1OBH Imo;t KOJHMa CC Hana3H Iialtrla

o,1pCI)CHH Cy IeKTOHCKOM IIpHpO.J.OM H CrpyK-

lypoM crela Koje je cagp)Ke. CJIOJCBH y

KOIHMa JIC)KH yi imuOM Cy rImuliaCI H H 3OBy

cc 34utuuque cuwue. A;IH HalfTa yrJlaBll0M

TC)ICH Aa HCIIYPH H3 MaTHg1IHX CTeHa H Jla CC

yultje y o),mA the nopo311e cTe11e- Kao I11T0

cy new4ap11, npti 4CMy cc Hal oMH;iaBa y

co4rIHadI HM iotiaMa y Ko_jHMa Ce ogo340

upeMa rope pacnopeiyjy Boga, Half Ta it rac.

Aa 5H cc Jle)KHw is Ca4yHano Heo11XoJltlo

je ga 5yge lawrHheHO HCI1pOUYCHHM CJIO-

jeRHMa Hnola'e KOJH CIIpe4aBajy Ibelly OK-

CHga1lHJY H pacna,latHe.

TNHHMHO Jlex(Hwie Ha(lIre Je aHTHKJIHhuaJi-

HO, n011110 CC OHa noCraBJba y npe.UClly

aHT19KJINHHJIHOI wapuinpa nop03HIlX CIO-

JCBa HJIH Kou3epBaUHOHHX CJIojeBa.

NCTpa*HBatbC Ha4)le je KOMnnHKouaHo.
CKYIIO H CIIOpO. IIpu TOMC CC KOPHCTH ICO-
:IOwKHM H JIOIIYHCKHM ICO(f)H3HMKHM MCTO-
,-laMa Kole Tpe5a ga 05e'15ege Ma1CCHMaJllly
BepoBairiohy ycnexa npH SyNletby. Aaiiac,

iaxaafbyjy'hlt HanperKy Hayxe it TaxHOuKe.
20 to 25 Dacia 5vwcwa cy ycncwlla 110K cc
our npe 10 1o,THHa raj npoucuaT KPCrao

Caxo OKO 5 olCTO. TeXIuu14KHM YcaHplllatia-
IbeM gauac cc nocim,,io 5yH1eu,C go 7001)

McTapa )ly6HHe. OCHNI Iola pa'3BHJ10 cc

3HaTHO H 5yIIIetbC Tepetlil 110,4 MOpeM.

I I epcueKI HBe CKCI IJI0U l a1111IC Ha(f TC Ca I C-

peHa IIO;I MOpeM Cy Bp;I0 BejIHKe 001111(1 cc

pa'yHa Aa cc Ha ICpeFIHMa noKpHHeHHM

MOPCM Hana3H gHa iiyia BCha pe3epila HalimiC

IICFO y Haila'iu111THMa Ila K(1111 HHCIITNMa.

Hajua)KHHJa ne)KH1nTa HaltITe Ilanaie CC Ha

(peglbeXu HCIOKy'. 3aiHM y CCaepHoj AMC-

pNIIN y CAA. Y JyawHoj AMePHI&H cy HaJ3ua-
4ajwtja ne)KHIHra y BeHeuyCJI a y EBpourl

y CCCP 11 y PyMyunjIl.
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TEOJIOTI4JA HAITE
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I'Haaa Sypl Hjc



tICTOPHJCKA FEOJIOI'HJA

Tcoplje o nocTaHKy 3e a i,e iru Jleaa ;1a

HMajy jeaau 3ajeu"HIKH eJleMenar, a TO JC

jja je Hama unaHera Hpoulna je;uiy (4a3y y

KOJOJ jC 5NJ1a y TC4HOM CTatby . CHe iloctasKC

O (,H3H4KOM caCTaBy CneMeHaTa Oa KOJHX

jc 3eMJba Ca4HIbeHa cneKyilaTHBHOr cy Ka-

p:IKrepa H lajHa Kola OSaBHja nocraHaK

ciiana (ClfoJbHH oMoi a4 '3eMJbHHe Kyine npe-

Ic)cHO cac1aH.hen 0 ;1 CNJlHUHjyMa H anyMH-

HHjyMa ) H lberoBO OTBajatbe Oa clMe, Mory-

he je npe pellIH I H Hen" i HBalbHMa Y KOCMOCy

uero uocMaipatbHMa Ha 3eMJbn, jep je Maio
sepoBaTHO Ta heMO OTKPHTH npae CTeHe
OA KOJHX je 5HJIa ca4HIbeua 3CMJ MHa xopa.

O,3 TpeHYTKa Kaaa cc nojamma Boaa Ha

3cMJbH, Mo)KeMO cMa-rpaTH as je IlocrojaJla

iieKa Kopa H as cy Ha [by aeJ10HaJic MHOre

nojase Koje ca4Wbaiiajy jeaati IIWKJ1yC ca

i pu OCHOBHC (fta3e o K0jIlMa je itch roBope-

no. To cy: epo3llja, cc;uHMen rauuja opo-

reHe3a . OBaj IIHKJfyc he ce noHaBJbaTH y

HeoMa pa3JIH4HTHM rt)OpMaMa H y pa3nH4H-

THM nepiioaa Ma eBOJ1yltsje 'nnaHeTe, npH

`1CMy' Cy ocl aiiH TparoBH lberOBOf ; teaOBalba.

('Be npOMCHe Koje je Iiperpnena 3eMn,HHa

Kopa npeJ1CraBJbajy H,elly He] OpHJy KOJy 113y-

'(aBa uCluopu/('Ka Ie9.lol1Qa.

II pBH IIpOSJICM KO)H cc nocTaHJha. HCTO-

p11jCKOj ICOJlorlij14 jecIC oapel) HHalbe Bpe-

McHa nocrauxa pa3J1H4HTnx C'TcHa Koje cc

iiajla3e y 3eMJbHHOJ KOPH H lbHXOBO XpOHO-

JIOWKO KJlacu (t) Humpalhc . CeTtime FHe Ha-

c:lal C (k)OPMHPaHC Cy 0;1 Mai-epujaila KOJH

IC KapaKlepHCTH4aH is enoxe H 3OHe ceaH-

'eHTaHHjc, IIITO je Hpe;IMCr H3y4aBaiha:ruu4o-

loulKe 3f('lu(q('. Met)yrHM, Hajaehr 5poj nix

I COnoWKHX IpopMaHNja caap )KH OC3 aTKe 5N-

:I,a H )KHBOTHtba ((PO('u.lu) KOJH Cy iiopeljaHN

110 jeTHoj eBOJ1y HBHOJ CKann . 4NMe cc 5aBr1

iiajIeoHTOJlol nja, rpana HCTOpHJCKC reOno-

I uje, na cc iaj Ha4H11 H3ygaBalba 'loBc ua-

.le'outuoaoWKa Melt qa. THM MC I OJtaMa. MO-

i he je OJIPCJIHTH pe;tocae;l crHapatba C 10-

leBa a All rOJIOWKO - IIaJleOHTono1IlKN CKyn Ka-

paKTepHC 'I'HKa JCJIHOI HJIH BHWC CJIO ) eaa 30-

tic cc (tlar(u /a. A aKO CTCIte He Ca1IP)KC 00

TaTKe )KHIiHX SHha , Mopa cc iipuSchn $H-

3114KHM MCIOaaMa 3a yTBpr) NBalbe XpOHo-

noruje a to cy npou'IHOaH ac3Hllrerpannje

ypana ( pailuoaKTHBHO 0 )1060).

C'lupaunapa(puja je I paua FCOJIOIIIKHX Hay-
Ka Koja uly4aBa HclopHjy c_Iojena. H,HxOBy

CTapoci. I10pCKno, rpaHCOOpXnuoije. ac(I)op-

-,iauHje H pa3apalba Kole Cy IlpcTpnenH a

Kao KpajlbH UHJb HMa peKOHCTpyKllujy 3eM-

J6HHe noupIIIHHC y pa'iHHM epaMa H Ha cHa-

KOM Nicely . IICTOpujCKa 1'coilor uja ce y'3HaT-

HOM 05HMy 5a3Hpa Ha CTparHipa OHJH.

11PEKAMEPH JCKA EPA

llpexaM5pnjcxa epa obyxsara nepHO1 He-

1 opuje 3eribe KOJH 11peTXOTH CpH crnapaiba

npsnx crena Koje caapx(e aOBOJbHO ca4y-

Bane opiaHH3Me as 6m IbrixoBa crpyKTypa

Morna SHIn onHcaHa. Iberia ioplba Ipaunua
OapebcHa JC cnojeBHMa y KOJHMa ce Haila'3e

HajcTapHjH rf)oCHJIH ij. uoibei KaMSpnjyMa.'
npse enoxe uaileo30jcKe epC. 4Hja ciapoci

JIOCTH)KC 600 MHJiiioua rOJiHHa.
I4aKO npexaMSpujcKH repenu tic caap)Ke

(k)OCHAC, O4NGICaHO je. 5ap JICJIHMH4HO. -1a
cy noclojana )KHBa SHha . Kao aoKa-3 -re

TBpaH,e Jecue (#) opMnpalbe KpC4IbaKa H yi JbC-

HHKOBHX jeauweiba la 4Hje uocrojawe je

BC3aHa HCKJby4HBO aKTNBHOCI )KHBHX Opla-

HH3aMa . a OCHM Lola . npsa )KHBa SHha Ila-

JIe030HKa TpHJIOSHTH . npeaCl auJbajy Bch

penaTHBHO pa3BHjene opraHH3MC. Moa(c cc,-
aaKne, 'rpHpaHTH as jC nojaHa )KHHHX SHha
Ha 3cM :bu HaCTana 3a BpeMe npcKaMSpujCKe

Cpc.
CMarpa cc as CC ClapoCT HajpahWjnx (pop-

Maunja Kpehe oa 2500 -- 3000 MHJIHOHa

I OauHa H ;la je Hajc'rapuja epa lpajaja Iidi

IIyTa 1Ya(c Oa CHHX KaCHnJHX epa '3ajc,ano.

lio. 0 TOj CpH Bpno cc Mano 3Ha. MciaMop-

(j)H3aM JC CKOpO fOIJIyHO H3Me11HO llpeKaM-

SpujcKe repene H ocraBHo HCYBHMC maim

nHanltuja 5opa , HCpaHHHHa N r1OCTojaibc

HHTPy3HBHHX rpaHHla na 5n CC MOrne pal-

jaCHHTn IIOJaBe y THM BpcMCHHMa.

Y TOj CpH Morna cy cc pa3a3Ha I H TPH opo-

IeHCrCKH ItHKnyca , aim ca3HaHa Koja 0 TOMC

HMaMO TaKO Cy HeilpCHn3Ha,xa, ocnaH,ajyhu

CC Ha I1ajlloBHja HC rpa x(HHalba, caJ1aIIIH,a

CxeMa Mopa as npClpliH OIpoMHe H3MCIIC.

I lajcrapnja oporeuc la o5yxria inna je C'e-

BCplly AMepoKy , Fpcniiatm H IIIKOICKy. I1oc-

Jle TC nepioac ((Ipx(I/('KU uepuoga) Haciaje

aJIroHK"jcKa nepllt) Ia Koja o5yxBaia BHIII l.C

TepeHe IlpeKaMSpHjcKC epe n y KojNMa cc

Hana3e 1pat 01(11 (^ ocllna. Y lbOj cy cc jariuna

y5npalba y o5nacin je3epa Xjypoiia y CA,j
(oxo 800 MnnnoHa roanua ) H ;1aJbe CBC 90

(PHHCKe rlpeKO IIIKOTCKe H CKaHaHHaBHJC.
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Ilaj3a;1. noclleAiba oporeHe3a npeKaMSpnj-

CKC CpC ua3BaHa je ai (u%1UKlga1la.

I1AJ1E030NK

Y Kal (5pujrslr, HpBOj ncpHo;Ht naneorou-

Ka. crape nnal(tlopMe npeKpliBajy cc KOH-

THHCHTanHHM J1CrpH1H4KHM (t)opMannlaMa,

J1OK CC Y MOPCKHM o6nac iHMa aKYMY11HPajY

CJIO)CBH KOJH CaJ1P)KC HajCTapH)c (t)OCnnc KO-

jH cc mm y HJICH I H 4)HKOBa TH (pa;IHo lapHje,

6paxnnone. 3i;ianKap n1a.). Y 3aBplIHoM
ACny Te nepHOJte Ilana3e Cc i par OBH i nC-
4CpCKHx rBopeBnlia 111ro- yKa'lyjc Ha 3axtla-

heme.
MapHHCKe (t)allHje KaMSpHJyMa BOAC 110-

pexn0 oil Mopa Koja cy nnaBHJla BChe IIOBp-

wHHe caJlawlbHx KoHriHenaia . To ce BHJtH

no BeoMa pacupoclpalbeHOj MOpCK0j 05aJI-

Hoj H naryHCKoj (layHH Koja je npeKpHna

nnaHJheHe nJlaT(t)opMe m lMMC oIapaKTepH-

Cana cepnje KaM6pHJCKHX ce:utmetiaTa. 'tit

ctayoa cacTojana cc y npBOM pc;ty Oil wpu-

.tot5 iUa npaheliux OpiaHHIMHMa ca KpC4-

Iba4KOM JbylII IYPOM 0171 KOjHX jC (j)opM llpa lla

JC)IIa Hpcia rpeficua ( archcocyalus ), bpa-

xllono;HlMa, HIKOJbKaMa ( lamellihranchiata )

H lip.w IIPHMH I HBHHM ny)KeHHM :I (gastropo-

da). Il ly3eB KH4MCIhaKa , y To) IICpHO; IH hujic

Cy IIpHCyTHe CBC BPCTe MOPCKHX )KHBOI 111ba

KOje IIOCTOJC H )tallac.

OCHM BeoMa OIPa11H4CHHX o5JIacin. KaM-

6PHJCKC HaCJlal C HaCTaBJbajy CHJIY' PCK[ CC-

AHMCHTH . KOJH Cy HMan} BCJIHKH 3Ha4aj 7a

K1IJICJIOHCKY o6iiaci H Mope MccoIco*. n-

JIYPCKC Haciiai e Caitp)Ke KapaK ' repHCTH411C

41OCHJIC 3a to Mope Ipauuw.i111Ue. MOpcKa

(haylla Ce IIOJaBJhyJC y CBC KOMIIJIexcHHJOJ

4)OpMH , TaKO CHJIypcKH CCAHMCIITN 05Hiiyjy

6o !,0ev(urlsu3ur ( echionodermata ), l.labo-

Hotul4llela (cephalopoda), urpu.InfiuuluMa, Ko-

jn cy lapa JIOC'7HIJln BpxyHan clior pa3Boja.

Cpc;tuHoxl nepHo;le citaypa uojaBIt yjy cc m

HajClapHJH KH9MCIbalIH pHSC Ca OKJIOn0M

oK.IO(abag e HJIH o( lapal(O(Jep%lu. Ila KpaJY

IC HCpHOJle, Ha pa9yll CcBePHOCBpOncKC ICo-

CHIIKJIHHaJe H34H)Ke Ce, Kao roC;iej.tHUa KOJ('-

yUl(r'Ke opoler (eie. Mohan IIJIaHHHCKH JlaHalr

4HJC OCTaTKC Hula3HMO it YwHaC y CKaHAH-

HaBCKHM ICIalti111aMa if IIIKO I CKOM ,.S(1j.1('H-

gy . KasiCAolucKH IIJIUII1111CKH Jlallall BC'Iao

of Bc,ixro CpeaolcMHo M ope role Ce npy*a,lo OA Mcx-
CH lkoI Tanxaa ( Ca;IaHlIACI -) CHe ao ocTpea Cyxncxoi
apxnncnara ( CaaaHHbCI ) H on,BajaJlO Kohl HHCHTC Ha CC-
HCpHC H A'*HC.

je ABa rlpexaMbpnjexa SnoKa KoninHeHaTa

if (popMnpao je npBC CBpOHCKe TCpeHe npc

320 MHJIHHa roumia. OrpaHH4CH CaMO Ha

cCBCpHy lolly. 'Ii. nauau cc HporC3ao 11o

CTapor CeBepHoaTnaHICKOF KOH1n11e11Ta a
O,'1 A3Hje 5H0 je pa'1;1BojeH Ypa:lclco-Tjan-
IIIaHCKOM reOCHHKJIHHaJ1oM.

KOH THHeT (t)opMHpaH KpajeM CHIIYpCKC ne-

pHOAC , 5NO je nOKpHBCH 3a BpeMC gebona

KOHHCHHM HJIH naryHapIIHM AeTpHTH9KHM

(t)opMaIlijaMa Meby KojHMa cc nojaBJbyjy

npBe Bac KyiiapHe 5HJhKe Ha AHY CI apHX TpC-

CeTnurra, a H04HH y Jla cc nojaIJbyjy H rraH-

pa in H )IpYI C 5HJbKC KOjC Cy AO)KHBCJIC lipxy-

Hall pa'3Boja y Kap5ohuCKOj nepnoim flat yHe

IIacGbaaajy pn5e-oKnoHlba4e ( astrocoder-

ma) H :IBonuxannue (diploe) a oA 31 naBKapa

UHHOBCKHpaKOBn ( gigantostraca ).1lpHKpa-

1y rot I1epuoAa IlojaBJhyjy cc H IIpBe aM(fH-

huje. Jy)I(HO OA KoHTHHCHTa Hana3H cc je;tall

oKeao y 4HJHM Ay6HHaMa ne)KH EBpona H

PYCKa Ilnar(popMa. MopcKa (haylla cc obo-

I aTHna' 6paxnotio; tn ;to) ( uBJbaaajy Maxcn-

Ma:IHy paw'nalbeHOCI no BpcraMa, Meby

rnaaouocHMa (cephalopoda) naJ1a3HMO npBc

u.aorrume. a OCTpBa CC IJpCKpHBajy KopanHHM

CnpyioBHMa. Toje ncpuoita npHBHJUHO1 TCK-

1OHCKO1 MHpoBatba, Koja je (HJla IIpcKHHyia

canto ca JIBa reOJlolliKa Jtorabaja MChyCO5H0

noBe3aiia: 110jaBa quHanU(c'Ke CUIKAUrru,re [PC

280 MHJIHOHa ronnia it xepuuueKe opoleuele

npC 260 MHJIHOHa Iowa.

OKean, y KOMe Cy I OCIIOAaPHJIe pHSC Ilpe-

II:IaBHO jC KOHTHHCH IallHe HOBpuIIHHe die

,,to 111x0 ICKe H Ha Jyiy ao a(t)pH4KC 1111aT(t)OP-

Me. T a HIIHa3 ija MOpa MO)KC CC YIIOPCAHTH

ca CH4HHM H3 nepHOile KaM5pHjyMa. H Ca

OHOM , MIIOIO KaCHHJC . y KPCAH. CKOpO Y

HCTOM nepHoay H3pothaBa H3 OKCaHCKHX lty-

5HHa jeitaH BCJIHKH IIJIa1IHHCKH Jlallall KOJH

ca4nlhana KOCTYP cpc;llhe EBepolle: TO je

xepuHHcKa oporeHC3a Koja ocTaBJha H3Meby

Ce6c H CCBCPHHX KO1Ha BCJIHKy MOPCKY Ae-

npeci>jy H Koja je uonyHHna HOJIaKO beew-

i/w ic'h'l' 101VHV. aHaC OCTBTaK IC OpOreHe-3C

4H11C Ill iapitliaj1A, Belli paJJHa BHCopaBAH,

Ap;1eHH. C{enwe IcldHHHe H Jlp•, a BHwe

IlpeMa )yly BeHau I1npnHeja H KPHCTanaCTH

MaCHBH C IIOJbHHx Anlla. 110 cBOM nopeKny

TO JC 5111) JlaHaU BCJIFKe BHCHHC H OSHMa,

Kao 1111 o IIOKa3y.jy 6JIOKOBH KOJH Ce Ilana3e y

Kap5OH C KHM KOHI JIOMe paTHMa. I:BpOIia He

;tyryje 3a caoje clBapaH,e A3HjH Beh HMa
aYTOXTOHO nopeKJlo o;t npe 260 MHJHOHa
roAnlla n oil caMol 11040 I Ka on1Bojena je ojt
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A oijoN CIIOjt]T11 cBe Ao 50 MHnnoua roAHHa
Kaclinje y nepMy.

Hacynpo'r TOM MohuoM opoieueiCKOM

H35H,jalby. Mopa cy cc noBJ1a9HJ(a OCTaBiba-

jyhu Ha Kolrrulleilly naryue, oKpyxceHe 01-

poMlnnl HlyMama. ije cy neuu)o;teH;tpon,

oIHHOBC'Ka ndlipaT. UHHOBCKI paCTOB11l1 ( a(I-

UISeIAJCS ) H IIPBC rHMHOCIIepMe nocla)ic pC-

uouna (1lnopa, Ho y ona)iaiby; To jC nepuoaa

uoh,iagerba iopa. Bennxu SaceHH yrmba EH-

rnecxe. XonaH:THje, cDpaHUycxe H up. (^op-

Mnpalllt cy y TOJ UCpHOAH y KOJOJ Cy KOHrH-

HCHiaJIHH ceAHMeHTu, ca BenNKHM KOJ]H9N-

HBMa OCTaTaKa IHraHTCKOI 5HJba , ociaiiH

Hac;larauu y ABa BcnHKa SaceHa : 11111)0. f(KU

SJIHiy Mopa H ,IUM/lUIKU y yHyTpa1111boCTH

KoriHa . 3a BpCMe lc nCpHOAe. I1o3HaTe Kao

Kapo00, )KHBOIHtbCKH CBCT UC(JHHITHBHO Cc

YIBPAHO Ha KOHTHHeHTHMa : HojaBHJ]H cy CC

peiUiHJIN ( IMH3aBUH) , LIPB11 KHgMelballn KOJH

Cy HOCHJIH jaja Ha 3eMJbn ; 31 naBKapu N HH-

cexTH KojHMa cy 05HJ1OBaJIC KapSoHCKe illy-

Me nolenH cy na ocBajajy Ba3ayx. KpajeM

cpeatber icapSoHa ueHTpanna EBpona cno-

jujia cc ca CeBepHOM MaJHIM oporeHeTCKHM

noTHCxHBarbeM wTO jC YCJIOBHJIO cTBapalbe
(^pauuycKo-SeJlrnjcKo-BecT(paJlcKOr 5acena.

KapSoH CC 3aKJby'yje HenoeoJbHHM yCiO-

BHMa 3a iiiyMe 350r Sera HHTeH3HBHOCT pa3-

Boja BereTauuje onajla, KJ MMa nociaje ow-

i pnja. HoBehaea cc ep03nja H 3acuilajy cc
je3epa H Mo9Bape 3aocTajle nocne perpe-

CHJC Mopa.

Haaeo3OHK Cc 3aepnlaaa nepnoaoM uepo

y KDjoj je uaCTaBJbeHo H3uH3aFbe xepuujaHcKe

reocHHxnHHane H xpo3 IIepM cc HacTaBJba

(iIopMHpaI6e XepcNHCKor nnaIiu11CK01 BeHua

KOJH je y TOJ itepHOAN Ae(b HHHTHBHO (pOpMH-

paH. Y TOE nepHOAH nO9eJ10 je l13.aH3arbe

)/pancKo-TjaHwaHCKe [eOCHHKHHHane na je

Hogeji0 Be3nBaH,e eBpOnCKOr H aTHjCKOr KOn-

rla; Ta nojaBa nogena je npe 200 MHJIHOHa

I OAHHa, KpaJeM nepMa, H 0A Taua je eBpoa-

.1 HjCKH 5JIOK OCTaO Cje)11H,eH CBe AO HawHX

Aalla.

AoK Cy CC HOMCHyTH ICOJIOII]KH aoiat aji

04BHjanH y ceBepHoj Eeponu , y ceBepoaT-

naHCKOM SJOKy HacTane cy ena)KHe OpOICHC-

3e, npHbnH)KHO oA Kpaja KapboHa , CTBapa-

IbCM AneulalilKor iinaHHHCKOr naHUa, AOK

je Ha jyx(Hoj xeMHcrjepn nOCTojao orpo aH

KOHTHHeHT KOJH je oSyXBaTao A fipHKy, HH-

aNJCKH oKeaH . I4HAOHe3Hjy , AycTpanujy n

ueo Bpa3HJIHje KOJH Cc Y HCTOpHjcKOj reo-

norHjH 30Be FoHABaHa.

ME '3030 N K

Y nopel etby ca HaiieoTouKoM, paT4o5.rae
MC3O3OHKa HaCTyna Kao nepHO ; t peilaTHB-

Hor CMr1pHBBHa ca OpOFCHCTCKe Ta9Ke 1ne-

AHwTa. Taj MHp onaKinao je 6p3H pa3BOj

)KHBOTa Ha KOI1Hy AOK je CejIHMCilTauHja y

MOpHMa HaCTaBJbeHa H Aambe, IipeKHRaHa

IIOBpeMCHHM TpaHCrpecujaMa H perpecnja-

Ma. MCT) yTHM, Taj MHp 5Ho je caMO HpHBH-

AaH, noWTO cy cc y HeKHM rlpe.TeiiHMa 3eMJbe

H3AN1JlH HMI1OT HTHH nnaHHHCKH BeHaH, Kao

UITO je TO 5Ho cnytiaj y TOKy jype H pee

ca Auguaa . Ha noupy9jy EBpone 4lopMNpa-

Ha je reocHHKnnnana ( CpeAlbeeBponcKO MO-

PC H jy )KHO-TCTHC) , Kao yBOA 3a cTBapalbe

BenHKHX nnaHHHCKHX BeHaua y KCHO3OHKy.

V )KHBOTH}bCKOM CBCTy Me303oHKa Ao-

MHHNpajy peu.1U ;1U, KOJH nulHBajy y MOpHMa

Kao HXTHocaypyCH , HJIH Kao QHHocaypycH

Koju cy xo4aJ] N no 3eM1bu , HJIH Cy 9aK MOrJIu

Aa JCTe Kao uTepocaypycH. HTNue cy cc

HojaBHne OKO Kpaja jype , a npe H>Nx cHCapH,

IOWTO Cy y Cpealboj jype HaheHH 3y6H 3a

Koje cc ca curypiiowhy Mo)xe TBpAIITH Aa

npHna4ajy cucapuMa , HO ynpKOC ToMe, cBe

Ao Kpaja eOUeHa, y Cneaehoj epH, OHH Cy y

nopetjerby ca penTuuiu a BeoMa cnabo pa3-

BujeHH . OBa epa je o5cne>t(eHa MaxcuMan-

HHM pa3BOjeM rnaBOHoro -ue(^anOHOAa: aMO-

Huu.(u n ;ie,ie.AiiiU (0U HcnyrbaBajy Mopa. 1ITO

Cc TNVe SHJbHOr cBeTa, Me303OHK je epa qe-

THuapa )IOK CC rpatOBN aHKOTHneaoHHX 5H-

Jbaxa He uajla3e CBC a0 fl09CTKa xpeJle.

Y Tpnjacy EBpona je HMana Cxopo NCTH

H3ljCA Kao y UeBOHy: SHna je cBepeua Ha

ibeHy ceBepuy nOJ10BHliy aOK CC jy)KHO oA

Konua Hpoc 'rupao ay6OKll OKeaH TpH IIyTa

BChH 0A CpeuO3eMHOr Mopa a Ha 9HJeM JIHY

he cc pa3BHTH KacliHje AnnCKH BeHau.

Ha nogeFKy jype Hacraje naraua m Heupe-

KHAHa TpaHcrpecuja Mopa Koja jc npenJlaBH-

Jia Uculy EBpony ocHM CKafi4HHaBCKHx H

KanenoHCKHx BpneTH , aOK je ueHTpanua o5-

naCT SHJia peuyuupaHa canto Ita TpH oeeha

OCTpBa: TO jC iujacKa ulpaneipecuia. AoK je

ATnaHTCKH ot(eall 3a BpeMe naneo3oHKa 5H0

CBeAeH canto Ha WeroB ueHTpanriH Aeo, ea

BenNKHM KOIITHHCHTOM Ha CeBepHOM ACJly,

,ia BpeMe jype off cc wnpH Ha ceBep H npo-

AHpe Ha iaj KOHTHHeH 'I Taxo Aa Ao ' iupe cBe

l40 HCT04HOr Rena AaHawfber .JIaMaHnla m

CeBepHe I4pCKe . 011 TO] MOMet ura Ha Haaanbe

CBpOHCKC 3anajHe o5ane cy Ha ATJ]aHTHKY.

Taxo je H CeBepno Mope, Koje je SNno He-
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11o3HaTO y naJleoioHKy HCKpcno y jypH. EB-

polla je Beh ca rpHjaca ;IobHna upnbnHNCHo

CBOj caaaWlbH 06JIIIK y OAHOCy Ha rpH BCnH-

Ka Mopa xoja KBace IbeHe oba:le: ATJIaHrilK.

CeBepHo Mope H Cpenoieollo mope. llaJ-
3aA, Ha Kpajy Te nepHOne Hacraje BenHKa

perpecHja Mopa Koja ocnobaI a IIeHTpaJiHo-

eBpOrlCxy nnai(ftopMy H oMoryhyje na 13-

pOHH Haw KOHTHHCHT y CBOM AaHauiH,eM

OSnIIKy, H3y'3eB jy)KHO 0A an11Ic Kor BCHIIa.

MC1)YTHM Ta EBpona HHje Ae(J) HIIHTHBIIa:

buhe IIOHOBO IIOTOIIJ ,eHa 3a BpCMC BC.IHKC,

ipancipecllje y KpenH. a WTO nollnbC Bch
y aolhoj KpCJlH 11 nporpCCHBHO obyxnaia
CKOpO hell KOIITHIIC11T KOjH ocTaje CBeneH

cam10 Ha ccpHjy ocipBa it on Kora je ocTao
1101 IIYHO Ball Mopa canto H,eH CeBepIH ,ico.

y IOM nepnony cnojeu ca A3HjOM. Mopa

KOJa cy loKpIJIa E.Bpolly HHCy ;JY601(a 11 Bell

OKO KpUJU Kpej[e CBPOIICK11 KOHTHHCHT 110-

HOBO IlipoIhalla H y3HMa OSJIHK KOJH Je

HMaO y jypi.

KEHO30HK

KCHO3OHK je epa KOja Ho4itax ripe 70

M1IJIHOHa roAHHa a KapaKlepuCIH4aH Je [to

BCnHKOM pa3BOly cucapa. PCIITHJIH KOJH Cy

6H.IH y Melolol1Ky anCOJIyrIlH rocnoAapH

3eMJhe CKOPO Cy 1101 IIyHO H1114e3JIH , 0)j H,HX

Cy ocraJlll CaMO HCKH IIpHMCpIIH Ma.4HX JlH-

MCIr3HjU II IIpC )KHHCJIH CBC AO Ilawux Aalla.

3a BpeMe Kole AenH Kpeny on eouena, Be-

poaaruo jc Aa Cy IMCNIAe OrpoMHC KnHMaT-

CKC npoNCHc Ha 3cMbHHoj nOBpwHIIH. Hrro

le H3a3Ba;lo H3yMHpalhe THX BC411KHX )KHBO-

T11H,ajep HHCy MOI JIC Jla ce IlpnnarClne HOBHM

YCJ1OBH Ma.

EBpOIICKH KOHTHIICHT KOi11 je H-lPOHHO 113

MOPS OKO Kpaja Kpeae . , ICJIHMIl'lH0 jC no-

HOBO yrolryo ycnei3 Mane e0LLe ICKC rpallc-

IpecHje Koja Je HoBehana 6aceH CeBepHor

Mopa, MaSa HHjC ycflena Aa Ilo Iowl Oc I aT KC

XepUHjaHCK1IX nnaIIHHa Koje cy IIenHJle ceBep-

He OSJIBCTH 0,:1 jy)KHHX . Y i}01hCM COUCHY

nogena je (311070 OpOIe l('7O yCJ1CA, Koje je

Haclao IIHpHHeJCK0 - IIp0BaHCaJICKH BeHau Ko-

jH je, noWTO cc H3AHrao y ceBepHOnNpH-

HCjC'KOM 3anuBy , noTHC11YO BOAC Ka ATJIaH-

THMa . C ;lpyre cTpane Cpej103eMH0r Mopa

H3AHrao ce arJIaH ICKII BeHau. To oporelleT-

CKO nOT HCKIlBalhC I1OAHI510 le HCTOBpCMCIIO

H IIIpHCKH 5aCCH KOjI JC H3J1B0JH0 CeBepHO

lope osi ArnairluKa H OClaO Y CK;IOIIY

1(0111131 KOje je IIPCKO 3eMJboy3a KOA Kanea

P11-10 CllojeHO C EnIJCCKOM.

llocJle KparKOi nepHopa 3acroje, 3a BpeMe

OnnroueHa ornogena je Haj Ba 'icHHja (^a-ia

anlcKe oporene3e 4opMHpan ,eM Anna. He-

BPeMeHO Kao nocnennna reKTOHCKHX Hope-

Mehaja uCHrpannH ne0 KOHTHHe11Til cc cnyc-

I HO H oMoryhHo HaBany CeBepnol Mopa

Koje ra je paCKOMaaano; aJ1H KOIIT HIIC'llT Cc

AC(f)HHHTHBHO KOHCOJIHJIOBBO MohnHM llJla-

HHHCKHM BeHneM KOJH CC noJaBHO Ha Ibel o- •

BOM jyx(HOM neny. Mana je y 3oM MOMCHIy

5110 OA Toi Bellua OABOJCII JCA.HHM MOPCKHM

Paceuol. Orul 0ICHCKa rpaHCrpecnja je

KpaTKOI BCKa, H BCh KpajeM Te Hepilone i
Is pony H3poIbaBa, ocnobaI)ajyhH cc jeauoM

la CBarna HCIIpCK11 ;IHHX nnaB.bCtb l MOpeM,

jep je oA Ho9elKa Me303OHKa BHWC nyra

biiria CBCneHa Ha CKyll OCTpBU.

Y MHOUeHy, KaJia je y3AH3albe Anna noclH-

r.'10 CBOJ MaKCHManlul HHBO , Anlln cy ocTann

o)jBOjeHH OA KOHTHHenla SC'. (blIIUJC' K0.11

0

upua.1UCKO:II geupecujoAi y KOjoj cy cc aKyMy-

71Ip.u1H UPO113BOJIH cpo IHje liltIICKHX - usiaHH-

Ha H O6pa3OBa .1H IICTpHI H4HC CCAHMCIIIc.

C pcn03eMno mope HMaJIo je cKopo cHoj Aa-

HaWFbH 0651111(, aJiH Cy Ha H,erOBOM HCT04- so

HoM llcIly jOW 6UJIC HOJI BO11OM npocI pallc

OSnaCIH KOJC cy CC KaCHHJC H3ABOJH:Ie H

CBCJIC Ha Kac1IHJcxo H UpHO Mope. Oil

IOLICTKa MIOIICIIU H 3a BPCMC IC CnOXC Y

Kojoj cc mope IOBna4HA0 113 ueHTpaJIHC

EBpone, HacTanaje jeAHa Malba TpaucrpecH-

ja Koja je nponpna y J1oJI"Hy POHC H. npoA-
pewu I y AycI pn.jy (l)opMnpana McIJyannCKn M
bac'eH KOA be4a. Tpeba cil4eKaTH Kpaj MHO-
uCHCKC elloxe Ha Jia cc aJIHCKn BeHau CHOJH

c EBpOIIOM. Il pnaiIIICKH bacen HCHylhell je

npBO neLl14apOM MopCK01 IIOpeK: la, a KaC- so

IIHjC JC3CPCKHM H Hajian. 110HHM OpOICHCI-

CKHM IIOTHCKOM Apyl-a 4)a3a aJWCKC opo-

IcH3e. Koja je $opMHpana nOBe hope, noT-
IIyHO JC H IPOHHO H3 Mopa H TaKO cy AJIIIn WAO

Hoc I x.111 JY)KHH PaIICM CB p011CKOI 1(011 I HHeH-

Ia.
JJ.lUOl4cli. CIIOXa MIICTOAOII Ta O XHIIapiOHa

HHje AOHCila 6HTHe IIPOMCIIC I.BporIH, calla r

Beh KoHconHAoBaHOj. YTBpi eHo je na je Ta

enoxa Tpajana 12 MHJWOHa roAHHa, 3a Koje
BpCMC je EBpona npcrpnena canto Mauve

HaBaJIe Mopa , Koje cc ybp3o 3aTHM Bpaha;Io
Ha paHHJH HHBO.
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KBAPTEP HJIH HEO3OHK*
HJIH AHTPOHO3OHK

KBapTep je xapaKTepuCrn4all no roMe

I11T0 cc Ha 3eMmH nojaBnO 4oBeK . YCJIOBII

)KHBOTa u mcIlTaJiHu pa3BOj IIpIMHTHBHOr

4OBeKa OCTajy o6awijenn Ay5OKOM TajHOM.

Cauannbn 4OBCK rpe5a na ce orpaHHlH Ha

Ca3HaH,e na je euonyunja uoBena no nojaBe

HHTeJIHI CUT1101 5Hha. Ta pa3MaTpalla yJla3e

y JoMen naneou ronornje 4ouexa HJIH, on-
WIUje y3Cro, y CBO.ayTUBHy naneoHI-0110rujy

a o5e npupouHe HayKe Cy 5JIH)Ke 5HOJI01 Hill

no I eoJlol HjH.

Haj3HalajHHja nojasa y KBaprepy je xna-

HCH,e IIJIaHeTe Ha CJIH4aH Ha4llll Kao WTO Jc

TO 6HJIO y ropweM xaMSpHjyMy m nepMy. Y

Be3H ca TOM HOjaBOM KBapTep cc Mo)Ke

nOJICnUTH Ha npel :4auUJaJlHO, r71auHJaJIHO H

110cr1naunjanHo ao5a.

KBapTep je rloleo ca perpectjom Mopa

urro je o3HagaBaJno Kpaj nnnoueHa. Hwie3ao
je xnnapuou a nojaBnnn Cy CC cnOll, KOw.

I OBC'C H KaMnna . HCTOBPCMCHO Cc IIojaB-
Jbyjy 4OBCKOJIHKH MaJMyHH . H perJlauHjaJIHo

Mope jC y Pct pccHjH y OAF[ocy na MOPC 113

nnnoueHa 11 caupx(H MOPCKY TowIOBO)HY

(J)ayHy Koja cc Mario pa3nnxyje on caaawl,e

y CpenO3eMHOM Mopy. KJIHMaTCKH yCJIOBH

ocrajH Cy HCTH xao y nnHOUCHy.
f I pBO 3axJlal)elbe HaCraje Ha H04eTKy Cpen-

H,er rlJlencTOlle Ha wTO je MOInO na ce yTBP11H

no nPHCYCTBy CeBePHHX Mekywaua y MopHMa

Ha IIIHpHHaMa Cpeno3eMHor Mopa H no CH-

na)KCFby annCKHx I ne4epa KOjH cy CnyCrHJIH

MOPCHC Ha3BaHC Munyep-runts. To npHo 3a-

JIeI)HBaF6e 5HJ1O je IIpeKHHYTO JCaHHM IIOBH-

WCH,CM TeMneparype. Tonjbelbe nena H3a3-

Bano je H3BeCHY TpaHCrpecujy Mopa a ceaH-

MCHTH Ha Cpeao3emjby 3a TO uo5a KapaK-

Y aawo) nnrepa , Vpn Knaprep je erioxa KenoaoIKa
Inprix,. ripen.).

TepllcIH4HH cy 3a KJIHMy KaKBa je aaHac y

CeIerany.

HajcTapHje xaMeHO opyl ►e KOjC je no Cana

npoHal)eHo upunana roM upBOM HH'reprna-

unjanuoM nosy H cMarpa ce na je TO nCJIO

MaYCPCKO[ 40BeKa Tj. ATJIanTponyca (on

Kola Cy Hal)eHe caMO BpJIO npHMHTHBHe

BHJIHue xon Mayepa y 3ananHoj HeMa ixoj H

Kon Opana y AJra<Hpy). IIopen oBHx npe3-

xoaHHKa 4o6exa Will upoiuoaulupouyca cpehe

cc KOrHeHa (^ayHa tonne K.4rinle on xojc cV
uajonwrujH npHMepll CJIOII (elephos antiy-

uus.) H Hocopoi (rhinoceras werckii).

IiOHOBO HacTaje 3a.xJH11)HBaFbe YCJICA Kola

cc nojaun,YJy MopeHC I lilla P11C. a npBlt apK-

IH4xH nHHFBHH nojaBJbyje cc y UeIITpaJlltoj

EBporIn. HpoMeHa KnHMe 5Hna je raKo rpy-

5a ua je e©poucxa 4)ayua TOHJIC KJIHMC 3a-

McH,eHa (t)ayHoM THHH4HOM 3a nollapHe 05-

naCTH, a 4HiH CV Hp11MCPH MaMyl, nnaKaBH

HOCOpOF H CeBCpHH jencH. Y TOM Hepnony
)KHBeoje HeahncpTana H. H OHOBHO noBehaH,e

TeMnepaType H3a3Bano je ronJbeFbe nena H

rpaHCrpectjy Mopa xojc je IIoIIJlaBnSIO Xo-

aHnujy H HC104Hy HpyCKy.

llocu+i.ralsuja.+ua uepuoya 11)111 xo.Ioueu

Iloleo je HCCTaHKOM nena y EBponH, HO

KnHMa je H nopen rota 5Hna manna, KapaK-
TCPHCTH4Ha je no 06HJIHHM CHeroBHMa H
HpICyCTBy CCBCPHOI jcnena y Cpe)03eMJby.

KaclHje, noHOBHO 11oBehalbe reMneparype
c rBOpHno je yCJIoBe 3a nojasy wyma H 4layHe

Tnh,HgHe 3a 11aiawFl a noba. 3a Bpeme Te

nepuone yTBpbeHo je nocrgjawe xawo cauu-

jenca 4uja nojaBa naua npe 50.000 ronHHa.

CCJ[HMeHTH KBBPTCPa KOJH 05e35e[)yjy

IIJiOJIHOCT HawHx )IOJIHHa, H KOjH IIOTH4y On

ep03Hje BenHKHX KeH03ojCKHX nnauWHa nerve

cc Ha a,ivbuja;We u gwtybuja.iue npema Tome

na Jill je Tano)KCrbe SHJIO y rJ1aUHjaJIHO HJIH

nocTrnauHjaJIHo no5a.
Y 3aKJby4Ky Mo)KeMo na TBPJIHMO na

noCJlenH,e npoMeHe xoje cy cc onurpane y

KBapTepy HHCY OCCTHO pa3JIH4HTe on ca-

aawH,llX, xun,any ronlHa je 5e311a4ajHH ne-

nnh reonOwKOr BpeMella.

M 42



C

m

FEOJIOIIIKH ATJIAC

KBAPTEP

N uune* 3eM.b Is xp-NC ne^7exm noia HxapICpa

Ilepno.ie KHapiepa H HCKH thU HHH HajnapaIR• pHCIH4xxjH 4ACHAH CHCapa

ja Pr'

fipoj 5



r
CAAP)KA3

3EMJbA 14 BACHOHA . . . . .
Kpeiaibe 3eM.be
MecelL
HopeKno 3e iJbe

A/1 HJIYTOHCKE CTEHE . . . . .
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BHBAHOTEKA ATAACH 3HAI-bA

1. OnuiTa 6HOAorHja
2. AHaTOMHja qOBeKa
3. tR3HKa
4. AcTpoxoMHja
5. MHHepanorHja
6. FeonorHja
7. XeMHja
8. BoTaHHKa

9. AHaTOMHja >KHBOTHtba

10. '3o0Aorija KHLIMefbaKa

H3AaBagKo npeAy3ehe , ByK Kapai.nth",
BeorpaA, KpameBHha MapKa 9
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