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MNPEATOBOP

IMToproroBkara Ha yue6HEKOT gemorFologija e 3anounara nHekane mo 2000-ta roguaa. O 2006
ce KOpUCTH ofi cTyieHTuTe Ha MHCcTUTYTOT 3a reorpacuja va [IM®. UcTuoT e najied Ha yBUj Ha eMH-
HEHTHH reoMOop( 01031 Off PETHOHOT 3a Jia 1ajjaT CONCTBEHU CYI'eCTUH 32 HETOBO nojoopyBame. HuBHM-
Te BUyBama I' IPEHECYBaM BO IIEJI0CT, CO TOCceOHa HallOMEHa JIeKa CyrecTUHTe Ha akajeMuk MBan 'amc,
eflleH o] BOJleuknuTe KapcToao3u Bo CeeToT mo Broparta Cetcka BojHa, moceOHO T pUaTUB 1 €O TO-
noOpyBame Ha IPUIIO3UTE € BTOPOTO U3[JaHNE HA OBO] YY€OHHUK KO]j € KOPUCTH Off MOJT€ CTYAEHT IO Npea-
meToT geomorfologija, Ho 1 of MOjTe CTYJJIEeHTH Ha €KOJIOIIKATa ¥ HacTaBHA Hacoka Ha IHCTUTYTOT 3a
o6unosnoruja Ha [IM®, Ha lllymapckuoT akynTeT, Ha CTyAeHTUTE Ha Y HuBep3uTeToT Bo lllTun HO 1 Haj-
BOp of MakenoHnuja.

Knjiga Geomorfologija je na kvalitetnem nivoju mednarodnih u¢ebnikov za Geomorfologijo.
Predlagam njenem avtorju prof. dr. Draganu Kol¢akovskemu, da tehnicko izboljsa ilustracije, tekst pre-
vede v enega od mednarodnih jezikov in knigo izda v mednarodni zalozbi. S tim in z geomorfolosko ana-
lizo svoje domovine bo dosegel tudi povecano mednarodno zanimanje za Makedonijo.

Akademik Ivan Gams
SAZU - Ljubljana, Slovenija

...y4EOHKBT MOKE CBOOOJHO Jla CE UCIOJI3yBa U OT OBrapCcKuX CTY/ICHT U a3 Beye ro npe-
nopr4yaM KaTo MaTepuai 3akypca o Obuia reomopdonoru. 3a crygentute no 'enorus u I'eo-
rpacus ot 6akanasbpckusa Kypc B Coduiickus u I1noBauBCcKS Y HUBEPCUTETH.

...yHUBEpCcUTETCKUAT yueOHUK 110 I'eomopdoinors Ha npod. [Iparan KonuakoBcku e Ha-
BpEeMEHEH, OpUTHHAJIEH, HAITBJIHO 3a/0BOJIaBa Hy>KAUTE OT 3HaHUs 1o ['eoMopdorus Ha cTyfieH-
TUTe cnefBaiy ['eorpadusi ¥ CPOTHATE HAYKH U € e[IMH IPeKpaceH CIpaBOYHUK B 0OsacTa Ha Ha-
ykuTe 3a 3emsaTa. HanrcaH e Ha JieK ¥ JOCTBIICH €3UK U HE ChIIECTBYBa CEpHO3HA €3UKOBa Oapu-
epa Npu MOJI3yBaHETO My OT OBIapCKU CTYACHT M YUCHHU.

IIpod. a-p I'eopru Banrakos

KaTtenpa no Knumaronorus, Xugponorus
u reomopdonorus npu I'eonoro-reorpad-
ckust Pakynrer Ha Coduiickust Y HEBEpCH-
tet “Cs. Kimmment Oxpopckn” - Cous,
Bwnrapn

To je prvi makedonski u¢ebnik geomorfologije, ki ga poznam in sam prijetno presence nad ob-
ilico podrobno obravnavane snovi in velikim $tevilomilustracij, ki so za tak uéebnik véasih se bolj po-
mbne od besedila. Kot raziskavalec krasa sam posebej vesel obseznega poglavja o krasu, ki vklucuje tudi
najnovejSa spoznaja o tem tipu zemeljskega povrsja. Podhobnipregled krasa v Makedoniji ni koristen le za
Student, ampak zelo zanimiv za vse, ki jih zanima kras po svetu. Ce omenim $e to, da je delo zelo pomem-
bno za strokovne terminologijo v makedonskem jeziku, lahko za slep re¢em, da je to Geomorfologijane le
ucbenik ampak, geomorfolosko delo, pomembno za promocijo makedonskega krasa, makedonske geo-
grafije in makedonske znanosti sploh.

Akademik Andrej Kranjc

Institut za raziskovanje krasa
ZRC, SAZU - Postojna, Slovenija

Y4e6HUK je ;0OpO KOHIIENUPaH, ca jaCHO M MPEeTJeHO N3T0KEHUM cafipsKajeM U Ha BU-
COKOM CTPYYHOM HHMBOY. 3aCHOBaH je Ha HAjHOBUjUM HayYHUM Ca3HAKH-MMa U3 OBE AUCUUIUIUHE Y
CBETY, LLITO CE O{HOCH HE CaMo Ha TeKcT, Beh u Ha rpacuuke npunore. [To 6pojanm poTorpacdu-
jama ayTopa MosKe ce 3aKJbYUIHTH jia j€ JOCTa MaTepHrjajia CaKyIno Ha MyTOBamkIMa 1o cBeTy. [1a-
>KEbY IPUBJIAYH TOTJIABIbE O TeOMOP(OIIOIIKOM KapTHPAY ¥ TeOMOPQOIIOIIKY PEYHHUK HA KPajy
kmure. [TocedHa BpegHOCT yueOHMKA je IIITO HCTOBpeMeHO oOpaljyje mpobiiem u3 JoMeHa OMIIl-
Te reoMopdooruje, aluu faje U npukas pesbeda Ha TepuTOpHuju MaKeToHHUje. Ha PUIIO3HUTE €
BTOPOTO HU3JaHUEC KOj n a0 cera

IIpod. a-p Ayman Faspunosn<

ITpupogHo-MaTeMaTHUKH (haKyITET
Beorpan, Cp6uja






COJPXWHA

BoBep

MpeameT Ha npoy4vyBare u nogenba Ha reomopcdonorujata
PasBuTok Ha reomopdonorujata B0 MakegoHuja

Feomopdonowku Hay4Hn meToam

OnuwTta mopdponoruja Ha nnaHetata 3emja

CTPYKTYPHA TEOMOP®OJIOIMMNJA

MMABA |

Mpap6a Ha 3emjaTa u onNwTU CO3HaHWja 3a MMHEpanuTe U KapnuTte
KaKo rpagutenu Ha nutocdeparta

MuHepanu
Kpuctanu

Kapnu
MarmaTcku Kapnu
CegumeHTHM Kapnu
MeTamopHn Kapnu

FMABA |1

Knacudmkaumja Ha TEKTOHCKUTE ABUXEeHa U HUBHO 3Ha4YeHe 3a co3gaBare Ha
CTPYKTYPHUOT pernjed

EnvporeHeTcKu ABUXeHa
OporeHeTCKU ABUXEHa

CeKyHOapHU CTPYKTYPHU eNeMEHTH

BnnjaHne Ha ceKyHOapHUTE CTPYKTYpU Bp3 eBosiyuymjata Ha penjedoT
TeKTOHMKa Ha nNyoYun

Esonyumja u mopconoruvja Ha KOHTUHEHTaANHUTE MNJ1I0YN
KOHTUHEeHTanHn WTnToBm 1 NnaTgopmMmn (KpaToHu)

MocTtaHOK U Mopdornoruja Ha NIaHUHCKUTE CTPYKTYPHU
"eHeTCcKa 1 eBONyTMBHA Knacuukaumja Ha nnaHuHMTe
[Maneo3ojcku NNaHNHCKN CUCTEMM
MocTaHok 1 mopdhonorunja Ha Me3030jCKO-KEHO30jCKUTE NaHUHCKN CUCTEMU

MocTtaHOoK U Mopd)onorvja Ha oKeaHCKUTe 6aceHun
lMocTaHoOK 1 eBoNyLUMja Ha OKeaHCKUTe 6aceHun
MopdOoCTPYKTYpPHM €NEMEHTN HA OKeaHCKNUTE BaceHun
OcHOBHU MOPHONOLLKM KapaKTEPUCTMKN Ha OKeaHCKUTe 6aceHun



FNMABA 11

BHaTpelwHa guHammkKa Ha 3emjaTa U Hej3auHO BnujaHue Bp3 co3pga-
BakEeTO Ha CTPYKTYpeH penjed

MarmaTtnsam

BynkaHusam

MpUMapHU CTPYKTYPHN €NIEMEHTU

BynkaHcku penjed
EnemeHTapHu chopMu Ha BYJIKAHCKMOT penjed
BynkaHcku nnaHvMHm
BynkaHckun ocTposu
Mopdonowko npeobnmkysBame 1 YHULITYBaHE Ha BYJNIKAHCKUOT penjed

MeTeopuTCKM KpaTepu
3emjoTpecu

FMABA IV

MnaHeTtapHa reomopdonoruja

3emjuHa MeceunHa

BHaTpellHX nnaHeTH
Mapc
Mepkyp
BeHepa

HapBopelwHu nnaHeTun
ranunejcku meceymHu Ha Jynutep
MeceumHn Ha CaTtypH
MeceunHn Ha YpaH
MeceuunHn Ha HenTyH
KomnapatusHa nnaHeTapHa (reo) mopdonoruja

FMABA V

TeKTOHCKa peoHu3auuja U reoTEeKTOHCKa eBonyyuja Ha CeBepHa MakeoHuja
TekTOHCKa peoHu3auumja
CTPYKTYpHM KapakTepucTmkm Ha 3anagHo-MakegoHckaTa 30Ha
CTpYKTYpHM KapakTepuctmkn Ha lNMenaroHoT
CTpyKTypHM KapakTepucTukn Ha BapgapckaTta 3oHa
CTpyKTYypHM KapakTepuctmkm Ha Cpncko-makkegoHCKnoT Macus
FeoTekTOHCKa eBOsyUMja
Bajkancka oporeHesa
XepumHcka oporeHesa
Anncka oporeHesa
Cen3MOTEKTOHCKMN KapaKTepuCTUKU

FeoTeKTOHCKM OCHOBM Ha penjed Bo Penybnuka CeBepHa MakepnoHuja
BnuvjaHune Ha NOWMPOKMOT PEernoH Bp3 co3aaBame Ha CTPYKTYPHUOT penjed
HeoTeKTOHCKM 1 COBpeMeHM npoLiecun BO co3fasarbe Ha CTPYKTYPHUOT penjed
OCHOBHW KapakTepUCTMKN Ha CTPYKTYPHMOT penjed

MopcocTpyKTypu Ha U3aUrHyBare - XOpcToOBMU

N3pasnTo Bucokmn nnaHuHmn (Hag 2.500 m HB)
Bucoku nnanHvHm (Hag 2.000 m HB)
OcTaHaTy 3Ha4ajHu NIIaHNHCKW CTPYKTYpU

FpabeHCKU CTPYKTYpU - Aenpecum (KOTIMHKU)
ManeoBynkaHcku penjed



ANHAMUYKA TEOMOP®OJIOIMNJA

FMABA VI

PasgpobyBame u pacnararwe Ha Kapnute, geHygauucku penjed
PasgpobyBarbe 1 pacnarare Ha KapnuTe
dn3nyko pasgpobdyBamre
Xemucko pacnararbe
OpraHoreHo (bnoreHo) pasapobyBare U pacnarake Ha KapnuTe

PenjedHn chopmn HacTaHaTu co pa3gpobyBarbe u pacnaramwe
Ha KapnuTe

Eposuja Ha noyBaTta
DeHyaauucku penjecd Bo CeBepHa MakegoHuja

FMABA VI

A6pa3useH penjed
AbpasnBeH npouec

KpajépexeH abpasuseH pernjed

KpajbpexHu akymynaTusHu penjecdpHu copmu
Mopdonoluka esonyumja Ha abpasmBHUOT penjed
MNonumopduja Ha bopmuTe Ha abpasnBHUOT penjed
Mopdonoruja n reHeTcka knacudukaumja Ha 6perosute
Knacudumkaumja Ha ocTtposute
®docuneH abpasunseH penjed

A6pa3suseH penjecd Bo CeBepHa MakeaoHuja
ocuneH abpasmseH penjed
peueHTeH abpasuseH perjed

FMABA VIl

dnysujaneH penjed
dnyBujaneH npouec

dnysujanHu epo3nsBHu chpopmu
PeyHo koputo
MeaHngpu
Boponaam n octaHaTtu (hopMn Ha PEYHOTO KOPUTO
PeyHa gonvHa
Pe4Hn Tepacu
PeueH cnve
dnyBujanHu akymynaTtusHu penjecdHu chopmu

®docunHum dnysujanHun penjeHu dopmu
Monumopduja Ha hopmuTe Ha hnyBujanHNoT penjed
Mopcponolika esonyumja Ha dnysujanHUOT penjed
dnysujaneH penjecg Bo CeBepHa MakegoHuja

NMABA I X

KapcTteH penjed
KapcTeH npouec (kapcTudukauuja)
MoBpLKMHCKKN KapCcTHU t(hopmu

MukpopenjetHu KapcTHU chopmm
BpTtaun



YBanu

KapcTHu nonuma

KapcTHu gonvHu

KapcTHu nospLun

KapcTtHa xugporpadcuja

MoBpLumnHcKa xugporpaduja

MogsemHa KapcTHa xugporpacdumja
MoaseMHu KapcTHU chopmu

MNponactun

MewTepwn

AKyMynaTUBHM NOA3EMHU KapCTHU hopmMu
TunoBu KapcTt

CTpYKTYpPHO-reonoLKy TUNOBU KapcT

Xngpomopdonowkn TMnoBu kapcT cnopeg Lsnjuhk

Knumartckn Tunosm Kapct

McespokapcT

docuneH KapcT
MopdonoLuka eBonyumja Ha KapcTHUOT penjed
KapcTteH penjed Bo CeBepHa MakeagoHuja

MoBpLUMHCKN KapCTHWU hopmm

MoasemMHu KapcTHU doopmun

NMABA X

MepurnauujaneH penjed
MepurnaumjaneH npouec

Me3openjedHu nepurnauujanHu hoopmmu

MwukpopenjedHu nepurnaymjanHu opmm
MepurnauujaneH penjec so CesepHa MakegoHuja

FMABA XI

MnauujaneH penjed
CHe)xHa rpaHuua
CospaBarbe Ha rnevepute N HUBHa AMHAMUKA
MopdonoLwKn TMNoBM Ha rnedepm

Mnauujanuu penjecdHn hopmun

Epo3usHu rnayujanHu oopmm

AkymynaTueHu rnayunjanHi oopmu

MopdonoLika esonyLuuja Ha rnauujanHuoT penjed
MneucToueHa rnauvjauvja

MpynynHKM 3a nneucToueHaTa rnaumjauuja

MneuctoyeHaTa rnaumjaumja Bo EBpona n CesepHa Amepuka
naymjaneH penjed Bo CeBepHa MakegoHumja

FMABA XllI

Eoncku penjed
Eoncku npouec
TunoBM NYCTUHM U HUBHA pacnpoCTpaHeToCT

Eoncku penjecdHun chopmm
Epo3unBHu eonckn coopmu
AKyMynaTuBHW eonckun oopmMmu
MopdoroLlka eBosyLnja Ha eonckuoT penjed



rMABA XIl1

Feomopdonowko KapTupamwe
MprmeHa Ha reoMopONOLKUTE KapTu

KoHuenT u metoau Ha reoMopPoIOLKO KapTupare
KoHuenT Ha reoMopdonoLWwKn KapTu
MeTogonoLWwKM npuctan BO reoMopdOoWKOTO KapTupame
®dasun Ha reoMopdOSOWKOTO KapTupame

Copp>xuHa Ha reomopcporowKara KapTta
MopaTtouu 3a reonowkaTta rpagba Ha TepeHoT
MopdoreHeTcku nogaToum
Mopdorpadcko-mopdhoMeTpUCKM nogaToum
MopdhoXpOHONOLWKKN NogaToum

Feomopdornowku nogaTouyu, nereHga U TOJIKOBHUK
MpukarkyBar-e Ha reoMopdoNoLWKN NogaToun Ha KapTa
JlereHpa Ha reomoposiowka KapTa
ToNKOBHUK Ha reomopdhonoLwKa Kapta

nuTepartypa
perucrep Ha CTPy4HU U3pasv U NOMMuU
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Boeeo

Peajegpoiu kaxo enemeHtiapHa KOMUOHEHIA HA UPUPOOHATIA CPEOUHA UPeTCINasy8a KOMUAEKC
Ha gpopmu witio ce jagysaaiti Ha 3emjuraitia iospuiura. Camuoii u3pas teomopghoaozuja iioitiekHysa 00
2puKuitie 36oposu ge - 3emja, morphe - popma u logos - yuere, Hayka. Cilopeo iioa, zeomopghoaozujaitia
imipeba Oa 6ude yuerbe, 0OHOCHO HAYKA 34 (hopmuitie Ha peajegpoiti Ha 3emjaitia. Toa 3naqu dexa tipeomeitt
Ha Zeomopgpoaozujaitia e HellocpeoHo camuoill peajech Ha 3emjaitia 000eKa Hej3uHailia 3a0a4a e 0a 2u upo-
yuyea 3aKoHuiliocitiuitie Ha HOCIAHOKOW (2eHe3a) U pazsuiliokoill (mopghoaouika esoayyuja) Ha peajegh-
HuUitie popmu u Ha peajehoili 60 UeAUHA.

T'eomopgpoaozujaitia uako 80 ocHO8a e HAYKA WO ce 6asU CO UPOYHY8arbe HA hopmuitie HA LOBP-
wuHaia Ha 3emjaitia u upouecuitie W0 2u €030a8aaill, 80 Hea ce 8KAYUEHU U U3Y1y8arbailld HaA KApakK-
iepuctiiuKkuitie Ha 800HUIlle OaceHU, UpeierHO Ha HUBHUIe OHA, d CO PA360jolll HA UAAHelllapHUe UC-
paxcys8arba, OeHec ce 8KaAy4ysa u peajegpoiti Ha yspcitiuitie iieaa 60 COHUeBUONE CUCTLLEM.

Buoejrku 3emjunaitia iiospuiuna tpeiticiiagysa meéyceber ckaoil Ha auitiocghepaiia, atimocgep-
aitta, xuopocgepaitia u buocgepaita, zeomopgonozujaitia e iecHo UOBP3AHA CO WUPOK CUeKIap HA OUC-
yuilaunu. Takeu ce: Zeogpusukaitia, ceOUMeHIN0A0ZUjaATlaA, ZeoXeMujailia, XUOPOAOZUjaitid, KAUMATUOAO0ZU-
jatua, iedonozujaitia, buoaozujaitia, UHPOPMATHULKUIIE THEeXHOA0ZUU U BceaeHcKailla HayKa. Kako Oen
00 Qusuukaitia zeozpaghuja, 0OHOCHO KaKo 0ea Ha 2eozpaghujailia 80 UOUUPOKA CMUCAA, 2e0MOPPONO0-
2ujaitia Upeiucitiasysa ciiapa Hay4Ha oucyuiiauxa. Kaxo camociiojna Hayka zeomopgoaozujaitia 3a-
ilouHysa oa ce ogpopmysa 6o siiopaitia ioarosurna Ha XIX eek, Koza zeoaozujaitia 8eke 2u iociiasuna
ceouitie HAy4HU U Weopellicku ocHosu. [lo cpedunaitia Ha X1X 8ek Upeitix00ea0 0eCKpUitiuHo cobuparse
Ha co3HaHuUja 3a peajechoill, ipousneseHu 00 2e0a0ulKUile U ioilozpagpckuitie Ipoy4y8arsa U Kapiiupa-
mwa. Bitopaiua tionosuna na XIX eex ipeiiiciiiagyea 3Ha4ajHa UpecepiiHuLad 60 PA3Bojoill HA 2e0MOD-
doaowkaitia HayuHa mucaa. Tozawt ce iiocitiagysaaitl 2eomopghoaoukuitie Meitioou, a ce upe3eHiuupa-
aill u 800HWiIlieHU HAYYHU leopuu U KoHyelyuu. /lenec zeomopghoaozujaitia iipeiticitiagysa camociiojHa
HAY4HA OUCYUIAUHA, HEeCHO HOBP3AHA CO Zeozpaghujaitia U 2e0a02Ujailia, HO €O C80j TipeOmeill Ha Upoyyy-
8arbe, COUCHIBEHU HAYYHU MEILOOU U TOYHO OllpedeneHa 3a0a4a 80 HAYHYHO-UCHIpaXcysadkaiia paboiua.

Bo zeomopghoaozujaitia, kaxo u 6o Opyzuilie HAy4HU OUCYUIAUHU, 80 8DPCKA CO PA360jOill HA HA-
VUHATIA MUCAQ U 0OeMHOCTUA Ha HoOoattloyuile Upousae3eHu 00 HellocpeOHUllle Upoyuy8arba ce jasuno
ioitipeba 3a eOHa onwilia, KAKo U 3a cileyujarucitiudxku iooeabu. Bo cozaacnociu co Oaeitie 0cHO8HU cU-
AU - eHO0ZeHU U e2302eHU 80 peajeqhoiti Ha 3emjuHailia HOBPUIUHA Ce Jasy8aaill 08¢ OCHOBHU 2eHelliCKU
Kaitiezopuu Ha peajegpru cpopmu. Toa ce iiekiionckuitie u epo3usHuitie (co akymyaaiviusruitie). Ilpesuiiie
ipeiticitiagysaaiti ipeoMmeiti Ha Upoyuysarbe HA 2e0TeKIOHUKATUA U CIUpYKIYpHailia Zeomopghoaozuja,
0ooeka popmuitie HacillaHaitiu co e2302eHuille pouecu, HOKPAj HUBHOWIO UPOYUY8are 00 pa3HU Cilelu-
Jaauctuuuku 2eomopdoaouKu OUCYURAUHU (KAPCIIOA0ZU]A, 2AAUUO0A02U]A, ... ), BO OCHOBA Ce HPOYHY8aaill
00 OuHamuyxaitia zeomopgoaozuja. Bo cozaacrociu co iioa e 1 camaitia KoHyeliyuja Ha y41eOHUKO, io-
OesneH Ha 08a 0ead, Ha CIUPYKIYPHA U OUHAMUYKA 2eomopghoaozuja.

Tekitionckaitia (Mop@oilieKitioOHCKa) Uau CUIPYKULYPHA 2eomopdhonoeuja 2u iipoywysa ¢hopmuitie
Ha peajegoiti Ha 3emjunailia o8PUIUHA KOU HACIIAHAAE CO 0enyB8arbe HA MeKIUOHCKUIe 08UXCera U U0-
pemeiiysara. Bakxesuitie Osuxcerba u iiopemeillysarba ce pe3yaitiaill HA 8HATUpeulHUille, eHO02eHU CUAU.
Ilounysajku 00 co3oasarseitio Ha uspciiaiia 3emjuna Kopa, WeKitloHCKUitie popmu 20 Upeiicitiasysa-
aili OCHOBHUOW peajeqp Ha 3emjunaitia ospuwura. Toa e dpumapen, uHuyujarer peajegh, Ha Kozo HAO-
gopelunuilie (e2302enu) cuau iipexy epo3usHuilie Ipouecu Zpaoaill pasAuyHU 2ZeHelCKU KailleZopuu U -
iosupeanjegp. Eposusnaitia uau ounamu4ka zeomopghoaozuja zu iipoyuysa peajeghuuitie popmu Ha 3em-
JuHattia ospuUHa KOU HACaHaAe 00 0ejCiliB0 HA HAO8OpeulHUille (€2302eHlU) CUAU HA KOU 00208apa-
aitl u coooaeitieH Wil HA epO3UBHO-AKYMYAATIUBHO TPOUeCU.
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3a wepuitiopujaitia Ha MaxedoHuja 0o Houeitiokoill Ha XX 8ex 2aa8HO ce uHecysaaill 0ecKpuil-
MUBHU CO3HAHUja 3a peajedhuuitie ocobernocitiu. Bo lepuoodoiti 00 iioueitioxoiti Ha XX eex 0o Ilpsaitia
Cseiticka sojna (1918 200) ce tiocitiageHu 0cHo8UIle HA Z2eOMOPPOoAOUKUIe UCTIpaXcy8arba Ha Makedo-
nuja (Oestrich, 1902, I{eujuk 1906 - 1911). Bo tiepuoooin itomey 1918 u 1941 z00una, 00HOCHO flomety O8e-
itie C8elliCKU BOJHU ce OCHIBAPY8AAIll CEPUOSHU COSHAHU]A 30 Ze0OMOPHoAOUKUINe KAPAKIUEPUCTHUKU HA 00-
Odeanu obaaciuu 6o Makxeoonuja, kako: I[lopeue, Jaxyiuiuya, Croiickaiua Kowiauna u op (Josarnosuh 1928,
1931, Paoosanosuhi 1931). Ilo Bitiopaitia Caeiticka 80jHaA UpOy1y8arailia ce UHle3usupaail, a Hajopoj-
HU pe3yAllaitii ce OCitieapys8aaill 80 ileKoill Ha weeceitiuitie u ceoymoeceitiuitie 200urnu Ha XX eex (Citio-
jaournosuk, Manaxosux). Baxauitie cO3HaHuUja apoo0oaxcysaaiti KOHMWUHYUPAHO 0a ce OCiieapys8aaiti U 60
ilocaeoHuitie Oeueruu Ha XX sex (Anoonoscku, Koauaxoscku), a ipoooaxcysaaiti u 60 XXI eekx.

Bo cekoe 3acebHo tiozaasje 00 yueOHUKOW, Wamy Kaoe Witio UMa OCHOBA 3a oA e 0a0eH U CUH-
iie3er ipuras 3a peajepuuitie iiojasu Ha iiepuitiopujaitia Ha Cesepra Makeoonuja. Kopucitiejku 2o uc-
KYCIIBOUMIO HA HEKOAKY ZeHepauuu z2eomopgoaosu kou paboitieae Ha ieputtiopujaitia Ha MakeOooHuja e
iipousneser yueOHUKkoil zeomopghonozuja. Camuoiti y4eOHUK, KAKO WO e HALlOMEeHAIlo e lo0eneH Ha
06a Oeaa; CHIpYKILYPHA U OUHAMUYKA 2eomopoaozuja. YueOHUKo e uayciipupan co 374 ¢gpoiiozpa-
Guu, 85 kapitiu, 238 cxuyu, zaasno 6aok-oujazpamu u 7 iwiabeau. Ha kpajoiti e 0aden mioakosHuk Ha 403
2eomopghonowiku uau 6auUcKU Ha 2eomopghoaoujaitia CitipyHuHU U3pPa3u U HOUMU.
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NMPEAMET HA NPOYYYBAHKE U NOAEJIBA
HA FTEOMOP®OJIOMNJATA

PenjedhoTt kako enemeHTapHa KOMMOHEHTA Ha NpUpoAHaTa cpeAuHa npeTcTaByBa KOMMIEKC HA hopMuy WTO ce ja-
ByBaaT Ha 3ewmjuHaTa nospwuHa. CaMmoT nspas3 reomopghosioruja NnoTekHyBa of rpHkutTe 36oposu ge - 3emja, morphe -
copma u logos - y4erse, Hayka. Crnopeg Toa, reomopdhonorujata e ydere, 0AHOCHO HayKa 3a chopmuTe Ha penjedoT Ha 3em-
jaTa. Toa 3Hauu geka npegmeT Ha reomopdponorujata e HenocpeaHO caMuoT penjed Ha 3emjaTa AoLeKa HejanHaTa 3agaqa e
4a rv npoy4yBa 3aKOHUTOCTMTE Ha MOCTaHOKOT (reHes3a) u pa3BuUTOKOT (MOpdhonoLwKa eBonyumja) Ha penjecpHute oopmm 1 Ha

penjecoT BO LenuHa.

Kako gen on usuukara reorpadwuja, of-
HOCHO Kako JleJl Ha reorpacujata BO NOMIKPOKA
cMucna, reomopdosoryjata mpeTcTaByBa crapa
Hay4yHa AUCUUIUINHA. Verenius BO ONICEXHOTO JI€TI0
Geographia generalis, KoH KpajoT Ha XVII Bek ru
cucTeMaTh3upana reoMopgOJOUIKUTE MOjaBH, 3a-
€/IHO CO BYJIKaHCKUTE U 3emjoTpecute. On cpenu-
HaTta Ha XVIII BeK npoy4yyBamara LITO CE ONHECY-
BaaT Ha IeOMCTOPHCKUOT pa3BUTOK Ha 3emjara,
¢opmupaar nocebHa Hayka - reosjoruja. Tepmu-
HOT 2e0 - Mopgpo - n02uja BO JICHEIIIHAa CMUCNA Ha
300pOT BO IUTEpaTypaTa IpBUYHO € MPEe3eHTUPAH
O]l aMepUKaHCKUOT reosior Mc Gee Bo 1893 ronu-
Ha.

MHory npes BOBeIyBalk-eTO Ha CaMHUOT Tep-
MHUH TeoMOop(osiorija yuyeHuTe Jyfe u3HecyBale
pa3Hu MPETHOCTaBKU 3a CHJINTE W MEXaHU3MHTE
IITO I'0 cO3/]aBajie MPUPOTHUOT pertjed OKOy HUB.
Apucinoitiea, Xepoooiu,Cenexa, CitipaboH numny-
BaJie 3a MOTEKJIOTO HAa PEYHUTE JAOJIMHU U JIeITH-
Te, 3a Bpckara Mefy 3eMjoTpecute u aedopmanu-
jaTaHa MoBpHIMHATa Ha 3emjara UTH. Mpejara ne-
Ka peKHuTe MocelyBaaT 3HaUNTeIHA CUJIa 32 Jla TU
BJ1a0aT CBOUTE JIOJIMHU JJOHEKajle Ouia mopKa-
Haofi Cernera M ceKako ofi JIeonapoo 0a Bun4uBO
XV Bek, HO nypu BO TeKOT Ha X VIII BeK uMImnKa-
UKUTE HA OBOj (PyHIAMEHTAJIEH KOHI[ENT 3al0YHa-
JIe TeJIOCHO J1a Ce MCTpaXkKyBaar.

Bo 1785 ropuna Xaition (James Hutton) ip-
en Kpanckoro apymtso Bo EquHOYypr npe3eHTH-
pa COONIITEHUE BO KOE paclpaBa JieKa MOBPIIH-
HaTa Ha 3eMjaTa € OOJMKyBaHa MHOTY IOBEKe Off
CMOpO, TOCTOjaHO €PO3MBHO JISjCTBO HA BOJIaTa OT-
KOJIKY CO KaTacTpodaliHu fiejcTBa KaKBO IIITO MU-
ClIeHhe 3acTallyBajle IPKOBHUTE YUEHHU Jyfe.

Meroponorujata Ha Xaition 6a3upaHa Ha
BEPYBAHETO JIeKa CIOPOTO, HO TIOCTOjaHO JI€jCTBO
Ha MPOIECUTE CE JOBOJIHA OCHOBA 32 00jaCHYBambe
Ha ceralnrHaTa KOH(QUrypaiuja Ha MOBIIMHATA HA
nna"eTaTa 3eMja 6miia uckopucrena oxg YapacJla-
jea (Charles Lyell) Bo mpejaTa 3a YHU(POPMHOCT.
Bowrerosoro BiaujaTenHo neno I1punyuiiu Ha zeo-
aozujaiua (1830-33), Jlajea e ronem MOOOPHHK Ha
OHa IITO CTaHa MO3HATO KaKO KOHUEU HaA YHU-
dopmuzan.

Hexkounky 3Hauewma MoXe fa OujaT UAEeHTH-
¢ukyBaHU BO NpuHUMNUTE Ha Jlajea; 1. Ynugop-
MHOCIL Ha 3AKOHOUI; ITO TOApa3dupa MpeTnoc-
TaBKa JIeKa CUTEe 3aKOHM ce KOHCTAaHTHH BO BpeMe-
TO M IIPOCTOPOT, 2. YHUpOpMHOCH HaA UpOUecOoil;
yKaKyBa fleka MUHaTUTe HacTaHu MOXe J1a Oujat
00jacHETH CO MPOLECHUTE 3a KOU Cera ce 3Hae je-
Ka pyHKonupaat. Toa 3Hauu geka He Tpeba fa
OMET BOBEAECHH JOMNOJHUTEIHU HENO3HATH IpPH-
yiHA. CYIITHHCKY TOA € IPUHIUI Ha €THOCTAaBHOCT
YCBOEH BO CHTE Hay4YHU 00jacHyBama (aKo MO3Ha-
THUTE TPOIIECH Ce JOBOJIHU 32 00jacHyBame Ha MIPU-
popHuTe (heHOMEHH, He Tpeba jja ce BO. BeJyBaaT
NIOTIOJTHUTENTHH “er30TUYHN” MexaHu3mn). 3a Jla-
jea u Xaiion pe HETO, BAKBUOT NPUHIMI € BO
CIPOTUBCTABHOCT Ha morjiepurte 3a boxjata uH-
TEepBEHIUja BP3 CO3aBalkE€TO Ha MOBPIIMHATA HA
3ewmjara, 3. Yrugpopmuociu (iiocitieiieHocill) Ha Op-
3uHailia; € IPeJIor 1eKa IPOMEHUTE Ha MOBPIIN-
HaTa Ha 3eMjaTa BOOOMYAEHO ce CHOPH, NOCTOoja-
Hu. MakoJ/lajea npu3HaBa ieKka roleMUTe HACTAHN,
KaKo MOIUIaBUTE U 3eMjOTPECHUTE CE Cy4yBaaT, TOj
TBPJEJ leKa TaKBUTe (PeHOMEHH Ce JIOKATTHU U fie-
Ka Cce I0jaByBajle BO MUHATOTO CO UCTa IMPOCeYHa
¢ppekBeHIja KaKo LITO ce jaByBaaT U ICHEC.
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Kako camocTojHa Hay4yHa JUCHUIUIAHA FeO0-
MopdosorujaTa 3amovYHyBa ia ce opopMyBa BO BTO-
para nosoBuHa Ha XIX Bek, Kora reojorujara Be-
Ke ' IOCTaBUjIa CBOMTE HAyYHU U TEOPETCKH OCHO-
BH.

T2t ? S 2 /4/

4//4///4/

Grove Karl Gilbert (1843 - 1918)

John Wesly Powell (1834 — 1902)
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o cpepunaTa Ha XIX BEK IPETXONENO Jie-
CKpUINITHBHO cOOMpame Ha CO3HaHM]ja 3a pedjedor,
IPOM3JIE3EHN Of] TEOJIOMIKUTE U TomnorpadcKuTe
IpoyuyyBama U KapTupamwa. [loroneMuor nen op
KOHIIENITUTE Ha MOfIepHaTa reoMoposoruja ce no-
CTaBeHU BO BTOpara nojoBrHa Ha XIX Bex of rpy-
11a EMUHEHTHU aMEPUKAHCKHU T'€0JI03H NTPEIBOECHI
on Llon Becnu I1ayea (John Wesly Powell) n Kapn
Tuabepiu (Grove Karl Gilbert). Tue, cBouTe Haj3Ha-
YyajHU pabOTH ru co3fajie Bo mepuofgot mery 1865
1 1890 roguna. [TpoyuyBajku ru 3anajgHuTe JEJI0BI
Ha CeBepHa AMepuka (Kapnecture I1nanunu, Jy-
Ta, HeBania, o6nacTuTe Ha UCYLIEHUTE IUIEUCTOLE-
HU e3epa, TOJIeMUOT KambOoH Ha pekaTa Komopajo)
OBHE€ HAYYHUIM T'M UCTPAKyBaaT 3aEMHUTE OHO-
cH moMery cTpyKTypaTa Ha 3emjarau CTaJuyMUTe
Ha MopdoJIToIIKaTa eBOIyIHja Ha pesijeoT, CO IITO
ja BHecyBaaT IeHeTcKaTa MeTOJja BO MpOy4yyBamba-
Ta.

HajroneMnoT KoHUIenucku npugonec Ha Ila-
yes € 3a pPa3BOjOT Ha OCHOBHOTO HMBO Ha 3eMjaTa,
KPajHO NIPETCTAaBEHO CO HUBOTO Ha MOPETO NOJ, KOe
pekuTe 1 HeMOXKaT fa npeausBuKaaT eposuja. Op
OCOOEHO TOJIEMO 3HAYEHE 32 UIHUOT Pa3BUTOK Ha
reoMop@oJI0ryjaTa € MMOHEPCKOTO UCTPAKYBAHE
Ha lunbepiu. Toj co3pan mpBa cucremMaTcKa aHa-
JIn3a Ha 3a€JHUYKUTE UHTEPAKIK TOMELY IBAKE Y-
KUTE CUJIM Ha €po3Wja M CUJIUTE Ha OTIHOp MNpeT-
CTaBEHU CO KapnuTe 1 NOBPIIMHCKUTE HaHOCH. He-
TOBHOT COHApOJHUK M coBpeMeHNK Bunmjam Mo-
puc ejsuc (William Morris Davis) co3/iaBa KOHIle-
OT 3a CUCTEMAaTCKa MpOrpecrja BO MpoOMeHaTa Ha
penjedoT co TEKOT Ha BPEMETO, UHUIIUPAHO Off Op-
30 MOJUTHYBae Ha MOBPIIMHATA Ha 3eMjaTa (epo-
3UBEH YUKAYC).

IToronemuor gesn of eBpONCKUTE reoMopgo-
71031 Ha BaKBHOT KOHLENT IJlefjajie Kako Ha Ipe-
MHOTY T€OPETCKH U Ufieau3upaH NpUPOJICH MOJIEI
KOj cnabo ja mpeTcTaByBa yjorara Ha KjmMaTa Bp3
pa3BojoT Ha perajepor Ha 3emjara. Bantep llenk
(Walther Penck) ja oT¢dpnua mpeTmnocTaBkaTa 3a
€pO3MBEH LIUKIIYC, OFHOCHO “[leKa MOBPIIMHATA HA
3emjaTa He MoxKe f1a Gujie JOBOJIEH EpUOJI CTabuII-
Ha 3a/]a ce peann3npa BAaKBHOT UUKIyC”. MecTo Toa
NOHYAMJI JIeKa; “BKYIHOTO CO3/laBalkbe Ha pellje-
¢oT NpBEHCTBEHO K€ 3aBUCH Of] TOA Aajly CTalKa-
Ta Ha NOJUTakE CE 3rojIeMyBa, ce HaMajlyBa WIH €
KOHCTAHTHA HU3 BpeMeTo”. Bo koHTHHEeHTanHa EB-
pona, no II CBeTcka BOjHa ce 3alBpCTHIA MPET-
XOJJHaTa Tpajuiyja ieka reomopdoaorujara e 3ac-
HOBaHa Ha BpckaTta Mefl'y pesjeoT U KIMMaTCKUTe
30HU.



Mako BO NpHHIWII HAIIIETO 3HACHE 32 MPO-
[ecuTe Ha MOBpIIMHATA Ha 3eMjaTa ce MHOTY Ha-
IpejHaTu, UCTpaxKyBawaTa BO reoMopgonorujara
MaJIKy NMpUIOHECyBaa 3a pa30oupamETOo “KaKo co Te-
KOT Ha BpEMETO ce MeHyBaaT OTPOMHHUTE pelijepHu
obnactu”. Bo gonauTe mnreeceTTd roguHa Ha XX
BEK, PEBOJTYIIIOHEPHUTE IPOMEHH BO IUCIUATUTHU-
T€ CIIMYHU Ha reoMopgoJIorujaTa, 3aeJHO CO MpHu-
MEHa Ha HOBM T€XHUKH, OBO3MOXKH MOBTOPHO JIa Ce
pasrienia oBoj nmpobsieM. Bo goiauTe meeceTT u
CeiyM/IeceTTH TOJMHA Ha MUHATHOT BEK JI0jAe /10
ApaMaTUyHa MpOMeHa Ha pa3bupameTo 3a 3eMja-
Ta KaKO KOHTUHEHTAJIHA MOOMIIHOCT OTEJIOTBOpE-
HO BO KOHIENTOT 3a ileKiloHuKa Ha iinoqu. Co Toa
ce co3fazie KOHIIETT KOj € BO cOCTO0j0a Jia MpeiBUIH
OTILIIT MOJIEJT 32 MPOMEHUTE Ha IIOBPIINHATA HAa 3eM-
jaTa HU3 BpemeTo u npoctopot. Enen ox pesynra-
THATE HA TeopHjaTa € M CBAaKameTo JIeKa BO pela-
TUBHO CTaOWJIHUTE PEruoHu, MopdoJorujata Ha
NOBIIMHATa MOXKe Jla OcTaHe 6e3 3HauajHa Mofiuu-
Kallja co €pO3UBHUTE IPOMEHH HEKOJIKY IECETUIN
MUJIMOHY TOJVHH.

Op meeceTTuTe rofuHK Ha XX BEK lyTYeHa-
Ta Ha IJ7a00KHTe OKeaHCKU 0aceH’ U BO IJIMTKUTE
BOJIM OKOJIy MapPTUHUTE HA KOHTUHEHTHUTE MOHYU
MHOT'Y CO3HaHHja 3a KOJIMYeCTBaTa Ha CEIUMEHTH
aKyMyJIMpaH# BO IOJT BpeMeHCcKH nepuof. Toa 06-
e30enu MH(pOpMaIK 3a epo3rjaTa Ha COCEJHUTE
KOIMHEeHN Macu. BoefiHO, BO MeprofOT O IIeeceT-
TUTE TOJUHU HA MUHATHUOT BEK C€ OTBOPU HOB Te-
PEH 3a UCTpaxyBambe BO reoMopdoorujaTa a Toa
e conuesuoili cucitiem. Kako co MCTpaKyBambeTO
Ha HEKOralll HeMO3HATUTE JIEJIOBH Ha jyro3amnajeH
CAJI xou noBefioa o nuoHepckaTa pabora Ha [ u.a-
6epiti u Ilayen, BOH3eMCKHOT penjed Ha Meceun-
HaTa, Mapc u fpyruTe 1miaHeTapHu Teja NMpeTcTa-
ByBaaT rojieM Npen3BUK 32 reOMOPgOTI03UTE.

Jenec reomopdoiiorujaTa npeTcraByBa ca-
MOCTOjHa Hay4YHa JUCIUIUINHA, TECHO OBpP3aHa CO
reorpacdujaTa u reojiorgjaTta, Ho cO CBOj MpeaMeT
Ha NTPOYy4YyBame, CONCTBEHN HAYYHU METOAY U TOU-
HO OIpefiesieHa 3ajja4ya BO HayJHO - HCTpaXkKyBauKa-
Ta paboTa. 3a ocTBapyBame Ha CBOUTE L[EJIN U 3a-
naun, reoMopoIiorujaTa KOPUCTH Pa3IMIHU Me-
TOJIM ¥ TIOMOIIIHU UCIUIUIMHY, KAKO IITO CE: MOp-
¢ozpagpuja (onmmyBame Ha penjeHUTE HPOPMH),
mopghonozuja (reHeTcKa Kilacuukanmja Ha ped-
jecpruTe hopmn), mopghomeitipuja (yTBpryBarme Ha
METPUUKHUTE BPETHOCTH Ha popMuUTe), Mopgoze-
He3a (YTBPAyBambe HA MOTEKJIOTO, HAUXHOT Ha I0-
CTaHOK 1 MOP(OJIOIIIKATa €BOYIIHja Ha pestjedoT)
nmopgoxporoaozuja (yTBpAayBame Ha CTapocTa Ha
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penjedoT u Ha HeroBUTe 3aceOHM eJIeMEeHTapHH pe-
njecpru hopmu).

Bo reomopdonorujara, Kako 1 BO APYTUTE
HAy4YHU JUCHUIUIMHYU, BO BPCKa CO Pa3BOjOT HA Ha-
y4HaTa MHUCJIa 1 00EMHOCTA Ha MOJATOLUTE TPOU3-
JIe3eHN Of] HEMOCPETHNUTE TMPOydyBamba Ce jaBUIIO
noTpeba 3a efiHa OMIIITa, KaKO 1 3a CIIEeIHjaIuCTAY-
ku nnofen6u. [IpsuynaTa nopenda Ha reoMmopgoIio-
rvjaTa € Ha ouwlia, WoCceOHa I pezuoHaIHA TeO-
Mopdosoruja. Onmrata reomopgonoryja Tu fa-
Ba TEOPETCKUTE OCHOBU U 3aKOHUTOCTUTE HA FeHe-
3aTa u MoposolIKaTa eBoJylija Ha peijedor, a
I'Ml IPOyYyBa U NPOLIECUTE HA COBPEMEHOTO MEHY-
Bame Ha peljedor. [Toce6HaTa reomopdoioruja
r'Y poy4dyBa penjeduute (popMu Ha OffpeieHN Te-
HETCKM KaTeropuu (TEeKTOHCKH, BYJIKAHCKU, (IIy-
BUjaJIHU, KAPCTHU UTH), OfIeKa perHOHAIHATA [e0-
Mopdooryja ja mpoydyBa reae3ata u MOpgoJIoI-
KaTa eBOJyIija Ha OfipefieH! MOP(OIIOIIKH U reo-
rpadCcKy LEIVHH.

William Morris Davis (1850 - 1934)

CoBpeMEHNOT Pa3BUTOK HAa reoMOPQOIIOTH-
jaTa OBO3MOXKMJ Mofe0a Ha omiTaTa reoMopgdo-
JI0THja Ha NoBeKe NMOoTecHU aucuuiunHu. Taka, Ha
pUMeD, ilraneiliapHaitia reoMmopdgoJlioruja ja mpo-
y4dyBa reHe3aTa u MopdoJsolikaTa eBoJaylnuja Ha



KOHTUHEHTUTE M OKEaHCKHUTE OaceHu, T.e. Mopgo-
TEKTOHCKHTE MaKpOIEINHN Ha 3eMjaTa, HO 1 Ha OC-
TaHaTUTe NO3HATH TaHeTn. CilpyKiypHailia Teo-
MopdoJoruja ja mpoydyBa 3aeMHaTa YCIOBEHOCT
Ha reoJIOLIKNUTE CTPYKTYpH U penjepHute popmu,
T.€. 3aKOHUTOCTUTE Ha €BOJIylIjaTa Ha peljedoT
BO 3aBUCHOCT OJ] T€OJIOLIKUTE CTPYKTYPU BO MUHA-
TOTO ¥ fieHec. Kaumaitickaitia reoMopgoioTrja ro
npoydyBa 0pOpMyBameTO Ha perjeoT Kako pe-
3yJITaT Ha KIMMATCKUATE BIIUjaHM]ja, T.€. CIIOpes 3a-
KOHUTOCTUTE Ha KJIMMATCKaTa 30HAJHOCT Ha 3eM-
jata. Ilareozeomopgpoaozujaitia ce 6aBU CO peKOH-
CTPYKIIFja Ha pa3BUTOKOT Ha pesjepoT BO ofie-
HU eTaly Of] T€OJIOIIKOTO MIUHATO, IOfieKa ipume-
Heltiaitia reomoposioruja ce 6aBu co pelaBame Ha
IIPAKTUYHU IPOOJIEMHU.

Pa3BuTokoT Ha reomopdonorujata ycio-
BIJIO TIOf1eJ10a 1 Ha ToceOHaTa reoMopdosoruja Ha
OJIJICJTHU HayYHH CyOIUCIUIIIINHY KOH e TaJTHO U CU-
CTeMaTCKH ' IpOoy4yBaaT pa3HUTe T€HEeTCKU KaTe-
ropuu penjed. Kapcitioaozujaitia ce 6aBu co mpo-
yudyBame Ha KapcTHHOT peljed. Bo oBoj fjomeH no-
ceOHO € U3[IBOCHA cileseon02ujailia 9ij mpeMeT Ha
IPOyYyBamke Ce MCKIYYMBO MOA3EMHHUTE KAPCTHH
opmu. I'nayuonozujaitia ce 6aBu co MPOyUyBambe
Ha IanyjajgHuoT perjed, JofeKa MpoyyyBame Ha
IUIEUCTOIIeHATa IJ1alyjalyja e IoBeKe BO IOMEH Ha
keapiuepHaitia reomopgonoruja. [Tokpaj BakBaTa
nofenba, reomopgosoryja crnope, MOpgOreHeT-
CKHMOT IPUHIMNII CE ICJIN Ha ieKIUOHCKA NN CTPYK-
TYpHa M epo3usHa (IMHAMIYKA) reoMOpoIIoTHja.

AKO TEXUIITETO Ha FEOAMHAMHAKATA € aHa-
JIA3a HA MPUYUHUTE 34 CTPYKTYPHUTE IPOMEHHA HA
3eMjaTa, 3ajayaTa Ha T€OTEKTOHMKATA € PEKOH-
CTPYKIIja Ha CTPYKTypHUTe nociepuu. Onpasu-
T€ Ha BakBHUTE 30UJIHyBalk€ Ha IMOBPIIMHATA HA
3eMjaTa € IpegMeT Ha CilipyKillypHailia T€OMOpP-
¢onoruja. I'enepanHo 3eMeHO Bp3 CTPYKTYPHUOT
penjed Ha 3emjara fenyBaaT MOBEeKe areHCH IITO
yCIIOBYBaaT pa3juyHMU TUIIOBU HA epo3uja. [eny-
dayujaitia € pe3yaTaT Ha MEXaHUIKOTO ApoOeHhe 1
XEMHCKOTO MPeOoOINKYBamke Ha KapluTe, IUNIAKHE-
BETO Ha NMEJOJOKUAOT CYIICTPAT U OrOJyBaKHETO
Ha nopanorara. Abpasujaitia e pe3yiaTaT Ha Jemny-
BAHETO Ha OPAHOBUTE BP3 OKEAHCKUTE, MOPCKUTE
unu e3epcku operosu. Kapcitinaitia epo3uja mpeT-
CTaByBa XEMUCKO JI€JIyBame Ha BOjaTa Bp3 Kap-
OOHATHUTE KapIH, 22auUjaaHaitia Ha NeTyBambeTO
Ha IJeYepuTe, eoackaitia Ha BeTpoT UTH. Cropen
TUTIOT HA €po3HujaTa e U3BpIIeHa U FTeHeTCKAa KJlach-
dukanyja Ha penjedHuTe HOpPMHU.
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Bo cornacHocT €O ABETE OCHOBHU CUJIY - €H-
MOTEeHU U er30TeHn BO penjedoTt Ha 3emMjuHara mo-
BpIIIMHA CE jaByBaaT JIB€ OCHOBHU I'€HETCKH KaTe-
ropun Hapedjecpuu popmu. Toa ce TEKTOHCKUTE U
epo3uBHUTE (coakymynaTuBHuTe ). [IpBUTE MpEeTCT-
aByBaaT IpeIMET Ha MPOydyBame HAa Fr€OTEKTOHU-
KaTa U CTPYKTypHaTa reoMopdoiordja, gopeka
¢opmuTEe HacTaHATH CO €r30T€HUTE MPOIECH, MO-
Kpaj HUBHOTO MPOYYYBamke Off Pa3HU CIEIHjauc-
TUYKH T€OMOP( OTOIIKY AUCIUTIIINHA, BO OCHOBA CE
npoyuyBaaT Off AMHaMHUUKaTa reoMopornoruja.

MakpoTeKTOHCKHTE (pOpMU IIPETCTABYBa-
aT IpUMapHHU 10jaBM W THE TO JjlaBaaT peljepHUOT
ckeJeT Ha 3eMjuHaTa Kopa (KOHTUHEHTAHN OJ10-
KOBH, OKEaHCKH 0aceHu, MaKpOIUIAaHUHCKH CTPYK-
TypH). TeKTOHCKHUTE TpoIech M3rpagyBaaT U Mo-
Manu penjecdpru popmu. Ha oBaa kaTeropuja npu-
nafaaT nojaBuTe U (POpMUTE M3TPAJCHH CO BYJI-
KaHCKHUTE aKTUBHOCTH U €O 3eMjoTpecute. TeKTOH-
CKHUTE (POPMH IO COUYMHYBAaT MHULIAJAITHUOT, IPU-
MapeH peijed Bp3 KOj feayBaaT pa3HU er30reHn
npotecu. Co IoATOTpajHO AeTyBamke Ha reoMopgo-
JIOIIKUATE areHCH, MHULUjaTHUOT TEKTOHCKHU pell-
jed mocTeneHo MOp(OIOIIKY ce MEHYBA W HajIOC-
Jie ce yHUIITYyBa. Bo 3aBUCHOCT Off TpaewEeTO 1 MH-
TEH3UTETOT Ha €PO3UBHUTE MPOLECH CTPYKTYPHU-
OT penjed BO MOTOJIEM WM NOMaj AeJd MOXKe fa
ro couyBa CBOjOT NpUMapeH U3IJIefl U CBOjaTa OcC-
HOBHATa KapakTepucTuuHa Mopdosoruja. Makpo-
TEKTOHCKHTE (DOpPMHU HajaoOpo ce couyBaHM Nopa-
nu cBouTe fuMeH3nn. Popmure co nomaau JUMeEH-
31 MOOP30 Ce YHUIITYBAAT, OJHOCHO MOTEIIKO MO-
Ke J1a ce 3a0esexaT BO JIeHEIIHUOT perjed. Hub-
HHUOT NpUMapeH M3IJIe]] HajuecTo MOXKe fla ce Co-
rJIefia caMo CO OMOIII Ha PEKOHCTPYKIHja.

On TexkToHCcKUTE (DOPMH BO JEHEHIHUOT
penjed HajpoOpo ce couyBaHM MOjaBUTE CO3Maje-
HHU BO HajMIIaJUOT NEPHOJ Off T€OJIONIKaTa UCTO-
puja Ha 3emjuHaTa Kopa. Toa ce ri1aBHO HEOTEK-
TOHCKUTE (popmu. Tue ce o roneMo 3Hauewe 3a na-
neoreoMopdoIoLIKa PEKOHCTPYKIIUja Ha IIOCTapu-
T€ TEKTOHCKU I10jaB¥ KOU PEUUCH CE YHUIIITECHU Ka-
KO penjepHa MaHudecTanyja.

Bropara renercka kateropuja Ha pelnjed-
HU (popMH Ha 3eMjuHaTa MOBPIIMHA ja COYMHYBA-
aT epo3ugHuilie N akymyaaiiusHuitie popmu. Tue
ce co3[aBaaT KaKO pe3ylTaT Ha pa3jUyHU €po-
3uBHM npouecu. Co MEXaHMYKOTO JeIyBame Ha
OKEaHCKUTE, MOPCKUTE WM €3€pCKN OpaHOBU BO
KpajOpesKHMOT Iojac ce co3fiaBaat abpasusHu Pop-



Mu. Co MEXaHMYKOTO JieJlyBalkh¢ Ha PEUYHHUTE Te-
KOBH ce M3rpajilyBaaT PeYHU WA (P.Ay8UjaAAHU PET-
jecpHU hopMmu, ogeKa co XeMUCKOTO U MEXaHWY-
KO JIeNlyBame Ha BOJaTa BP3 PACTBOPIMBUTE Kap-
OOHATHU KapIy HACTaHyBaaT KapciliHuitie (POPMH.
Bo nycTuHuTE ¥ NONYNYCTUHCKUTE MPEMIEIH CO Me-
XaHUYKOTO JIEjCTBO Ha BETPOT ce U3TrPajlyBaar eo.i-
cku opmu, ofieka Ha TOJIeMHTe Teorpadcku m-
POYMHY U HA BIUCOKWTE IUIAHWHU CO MEXaHUIKOTO
leNyBam-e Ha TJIEYEPUTE Cce TpajiatT 2aayujartu ¢o-
pmu. Co mpoliecutTe Ha HAM3MEHUYHO 3aMp3HYBa-
€ U OIMP3HYBa-€ HAa NEIOOIIKNOT CYNICTpaT Ha
rojieMuTe reorpackyu MIMPOYMHA U Ha BUCOKO-
TUTAaHMHCKUTE MTPEJIEIU Ce CO3/1aBaar ilepu2aauyujan-
Hu penjecpru popmu. Co MIaKHeHE HA MEIOJIONI-
KHOT CYyIICTpaT, KaKO ¥ CO MPOLECOT Ha pa3fpooy-
Bam€ U pacrnafambe Ha KapnuTe Nopajau Temrepa-
TypHUTE KoJjieOama U XeMUCKOTO JIeTyBalke Ha BO-
llaTa HacTaHyBaaT OeHyoayuckuitie POpMu.

Cekoja oj oBUE TeHeTCKH KiIacupuiupaHu
penjedHM MojaBu MOXKe Jila Ouie epo3usHa, ako e
co3JlajieHa CO OJJHECYBamhe HAa MaTepHjasioT BO Te-
KOT Ha MOP(OJIOIIKUOT NPOLEC U aAKYMYAAIUIUBHA,
aKo HacTaHalla co HacoOMpamwe Ha MaTEPHjaIoT KOj
BO MpPETXOiHaTa epo3MBHA (pa3a Oun ogHeceH. Bo
pUpojaTa e yecranojaBaTa epo3uBHUTE GOPMH f1a
HE ce co3/lajie KaKo pe3yaTaT caMo Ha efHa, Ofpe-
JIeHa epo3uja, TYKY CO KOMOMHMPAHO JIeTyBamke Ha
IBa UM MOBeKe TUMa Ha eposuja. Bo cormacHoct
CO OB, €pO3UBHUTE POPMU MOKAT 1a OUAT MOHO-
2eHellicKu, aKO ce M3rPajIeHu caMo TOJ JIejCTBO Ha
OJflpefieHa epo3uja n iloAU2eHeiliCKU, aKO HacTaHaje
CO JleJlyBal€ Ha NMOBEKe, pa3nyHU TUIIOBU HA €p-
o3uja.

Cekoja o1 CIOMEHaTHUTe TeHEeTCKU KaTero-
puu Ha penjedHu popmu U3rpajgyBa COICTBEH TUI
Ha penjed. Taka BynkaHckuTe opmu U3rpamy-
BaaT BYJIKAHCKU penjed, rinanujanaute gopMu us-
rpajyBaart rianujaneH peljed, 3a €0JICKUTE TOa €
€0JICKH pefijed UTH.

pa3BUTOK Ha reomopdoriornjata Bo
MakepoHuja

I'eomopdonomkuTe npoyuyBamwa Ha TepH-
TopujaTta Ha PenyOnuka Makenonuja Moxe fia ce
nojiesiaT Ha HEKOJKY nepuoau. 1o moyeTokoT Ha
XX BEK INIaBHO C€ M3HECyBaaT JECKPUNTUBHU CO3-
HaHWja 3a peajepHUTe ocobeHocTn Ha MakenoHu-
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ja. Bo nmepuopot o nouetokot Ha XX Bek jio Ip-
BaTa cBeTcKa BojHa (1915 roguna) ce mocTaBeHu Oc-
Hosuitle 3a TeOMOP(OJIOMIKATE UCTPaKyBama Ha
Makenonnja (Oestrich 1902, [{sujufi 1906, 1911)).
Bo Tperuot nepuop, nomery 1918 u 1941 ropuna,
OJIHOCHO TOoMef'y IBeTe CBETCKHU BOjHU CE€ OCTBapy-
BaaT CEpUO3HU CO3HAHHUja 32 T€OMOP(ONOLIKUTE
KapakTEepUCTUKHN Ha OfjielHM oOmnactu Bo Make-
nonwuja, kako: [Topeue, Jakynuna, Ckonckara Ko-
tinuHa u ap (Josarnosuh 1928, 1931, Padosarnosuhi
1931). ITo Bropara cBeTcka BojHa MpOyuyyBamaTa
ce UHTE3MBHpaaT, a HajOPOjHH pe3yaTaTH ce OCTBa-
pyBaaT BO TEKOT Ha IIEECETUTE U CEAYMJIECETUTE
roguan Ha XX Bek (Ciiojadurnosuk, Manaxosur).
Baksute co3HaHuja MpooIKyBaaT KOHTUHYHUPAHO
lla ce ocTBapyBaaT W BO NMOCJIEAHUTE JICEHUU Ha
XX Bek (Anoonoscku, Koauakoscku).

Bo cpenunara na aBrycr 1898 roguHa nos-
HATHOT CPIICKM U eBponcku reorpad JosaH I/su-
juh 3amouyHyBa CTY[AMO3HU EKCKYp3UH (MCTPaxKy-
Bamba), MouHyBajku off CONMyHCKUOT 3auB, HU3 Te-
puropujaTa Ha MakeloHUja U HEj3UHUTE COCEIHU
obnacru. Kako pesyiarar Ha BaKBUTE UCTpaXKyBa-
Ba, Ha Mo4YeTOKOT Ha XX Bek (1906-1911) op me-
yaT u3JieryBa OOEMHa CTy[dja, €JHO Off HETOBUTE
KaluTaJHU ies1a, Bo Tpu ToMa "OCHOBe 3a reorpa-
¢ujy u reonorujy Makenonuje u Crape CpOuje'.
BonpsuorTom (1906 Tox.),om 101 o256 m o 274 mo
355 cTpanuiia ce mpe3eHTUPaHU Pe3yJATaTUTE Of UC-
TpasKyBamaTa Ha IPOCTOPOT Ha JIeHEelTHaTa Tepu-
topuja Ha CeBepHa Makenonnja. Bo TpeTnoT Tom
(cTp. 689 - 1372) Ha oKONy OCyMJIECeT CTPaHMIIH Ce
ondareHn co3HaHuja 3a [lecaperckure e3epa (Ox-
puncko, I[Ipecmancko, ...), Kako u 3a [lopeue, Ku-
uyeBo, [Tonor u lllap ITnanuna. Toa e Tpyp mTo Ke
ce KOPHUCTH OJf IOBeKE TeHepaluy MCTpaKyBadH,
MPaKTUYHO HU3 UeauoT XX BeK.

ITomery BeTe CBETCKM BOjHHU, KaKO IIITO €
HAIlOMEHATO, ce MPE3EeHTUPAHN KAllUTAaTHA CO3Ha-
HYja 3a reoMOp(QOJIOUIKUTE KAapAKTEPUCTUKHU HA
onpenHu npocropu Bo Makenonnja. Kako Haj3Ha-
YyajHU, peunCcH HeHaJMUHATH JI0 ICHEC MOXKe Jla ce
CMeTaaT CTyJUUTE 32 IVIalijalHuoT penjed Ha Ja-
kynuua (Josarnosuh 1928), 3a aGpa3suBHUOT U Kap-
ctaroT pedjed Bo [Topeue (Josanosuhi 1927,1928),
KOMILIeKcHaTa reoMmopdosonika cryauja 3a Ckomn-
ckata Kornuna (Josarnosut 1931), kako u 3a ieHy-
nanuckuot penjed Ha Ceneuka [Tnannna ukapcror
Ha mannHata Koxyd (Padosanosuh 1928, 1931).
OBue cTynny, Kako W HEKOM APYrH, 00jaBeHH BO
npBaTa nmojoBuHa Ha XX Bek (o Bropara cBeTcka



BOjHA), TpeTCTaByBaaT COJMAHA OCHOBA 3a UIHUTE,
KOHTHHYHPAHU TeOMOP(OIIONIKY NCTPaKyBakha Ha
Peny6nuka CeBepHa MakenoHuja.

IToBrtopara cBeTcka BojHa Ha reoMoOpoIIO-
ryjaTa ce MOCBeTyBaaT HEKOJKY TeHepalun Make-
noncku reorpacdu. Co crynuja 3a Jebapckara Kot-

JIMHA, TeOMOP(QOJIONIKUTE UCTPAXKYBakha MPBUYHO
ru nponoikysa awescku (1953). Ciiojadunosux,
WCTO Taka, 00jaByBa HEKOJIKY 3HauajHu cTynaun. Ta-
KBH ce 3a pedajedort Ha [Teaucrep (1962, 1970), 3a
auTopaHuOT (aGpa3uBeH) pesjed Ha OXPUACKUOT
Bacen (1967, 1968) u gpyru.

ca 4, Josan Lsujuh (1865 - 1927), Heiuap C. Josanosuh (1893 - 1957) u Iywan Manaxosux (1924 - 1995)

HecoMHeHo HajroseM npujgoHec BO MpOyUy-
BAaKHETO Ha CEBKYNHUTE reoMOpOJIOIIKI Kapak-
TepucTuky Ha Penyonuka Makenonuja no Bropa-
Ta CBeTcKa BOjHa, HUA3 TOBeKe TPyA0BH Ma [lylIan
Manakosuk. OBOj, Halll, eMUHEHTEH reoMopdoJI-
or, ce 3acpaka co pa3penryBamwe Ha HIMPOK CIEKTAp
Ha reoMop@OJIOIIKY IPOOIeMH, TOYHYBajKH Off Ka-

pcToT, hITyBUjaTHUOT M aOpa3uBHUOT pedjed ma cé
10 TIIalyjaTHOT U nepuriaanujananot. KoH kpajor
Ha TEJEeCeTUTE U BO TEKOT HA CEYMIECETHUTE rO-
nuHA Ha XX BeK NMPUAOHEC 3a reOMOP(OIIOMIKUTE
UCTpaxkyBama uMaaT Munusoj I auwescku 1 CTaHKO
Cittankocku, a BO MIOCHETHUTE ABE AeleHnn Ha XX
Bek Tome AnooHnoscKuU.

NOCEEHA MIAA'LA FEOMPASCHOT APYIUTBA
LEUMONS SPECALES OF LA SOCETE DL GEOGRAPMIE G BLCGRAD
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ca 5, Hacaosha citipanuya Ha ysujuresuitie “OcHosu”, KAUUIAAHOWO 0ea0 3a Zaayujayujaitia Ha Jakyauya
u upsaiiia ciiyouja 3a zeomopgoaozuja na Maxeoonuja o0 Ectipajx (1902)
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FTEOMOP®OJIOWLKNA HAYYHU METOAUN

PenjecoT Ha 3emjuHaTa noBplUMHA € NOAJIOXKEH HA NOCTOjaHM MOPCOJIOLWKM NPOMEHM, KaKo Noj AejCTBO Ha eHfgo-
reHnTe (BHATPELLUHWN) Taka U Ha er3oreHnTe, HaABopeLLUHN cunu. BakBute BnunjaHmja mefycebHO ce KOMObUHUpaaT u npenne-
TyBaaT U 0f HUB 3aBWCK reHe3aTa u mopdosiowkara eBonyymja Ha penjedHnTe hopmu 1 Ha penjecoT Bo LenvHa. 3a yT-
BpPAYyBahe Ha 3aKOHUTOCTUTE Ha reHe3aTa u MopdoowKara eBoflyumja Ha penjedoT Bo reomopdpoiorvjaTa ce npumeHyBsaat
pas3nu4yHu HayyHu metTogmu. Hekom o HMB Ce OMWTO Hay4YHW, a UMa 1 TakBu cneumdguyHM camo 3a reomopdosoruvjaTa.

Penjedor na 3emMjaTa mocrojaHo ce MeHyBa.
Herosute ¢opmu ce co3paBaat, mpeoOIUKyBaaT u
YHUIITYBaaT, OJHOCHO penjehOoT KaKO OCHOBHA
KOMIIOHEHTA Ha MPUPOJHATA CPEIuHA € OUHAMUY-
Ka tlojasa.

JleHemrHUOT pesntjed mpeTcTaByBa caMo Off-
pEeJeH CTauyM Ha COIICTBEHaTa MOP(OJIOIIKa €BO-
Jynyja. 3a MpaBWIHO Jla ce OITOBOPH Ha MpobJe-
MOT Ha reHe3aTa 1 MOp(OoJIoLIKaTa eBOJIyIHja, He-
OIXOJIHO € Jla ce CIeflaT U MOBP3yBaaT pa3IuyHUTE
BJIMjaHM]ja HA TEKTOHCKUTE U €PO3MBHUTE IMPOIIECH.
BaxksuTe BiaMjaHuja BO TEKOT HA JOJraTa reoyiomn-
Ka MCTOpHja Ha 3eMjuHaTa Kopa ce MeHyBalle, T
co3faBaje, MEHyBaJle i TU YHUILITYBalle pelijepHu-
Te (POPMH.

Yumre J. Heujuh (1924 Tom) cMetan aeka
reoMopdoJsiorujata He MOXKe 1a ce OrpaHUYH caMo
Ha €HOCTABHO ONMIIyBam€ Ha E€AMHEYHUTE pell-
jedbHn popmu mim Ha pennjedoT Kako neianHa (Me-
ToAa Ha deckpuuyuja). OTTyKa ¥ OCHOBHATA 3ajia-
4ya Ha reoMopdoiorujara e He onuc (JeCKpUIIH-
jaTa) TYKy IpUKa3 Ha eBOJIyIujaTa Ha pelnjecdor.
BaxkBaTa 1ieq1 ce TIOCTUTHYBA CO 2eHeuiCKauia Me-
topa. Co Hej3e BO OCHOBa ce 00jacHyBaaT IPUIIH-
KUTE W HAUYMHOT Ha TOCTAHOKOT Ha peljepHuUTE
¢opmu Ha 3emjunaTta nospumHa. McrpakyBamwa-
Ta BO reoMop(oJIorujaTa tMaaT Hay4yHa BPEJHOCT
caMoO ako MOCTOM MOPCOJIOUIKK MPOoGIeM KOj ce
pelaBa co reHeTcKaTa MeTOfa.

3a pa3BUTOKOT Ha reoMopdOJIorujaTa u Ha
HEj3MHNATE HAYYHU METOJIM BO UCTPasKyBavyKaTa pa-
60Ta moceOHO HEraTUBHO BJIWjaHKWe UMaja Mmeila-
¢usuuxaiua merona. Taa ce jaByBa Bo OHaa eTamna
OJl Pa3BOjOT Ha HayKaTa Kora 3HaemaTa ce YIITe
He OuIie BO cocTOj0a npupopara jia ja coriiefjaaTt u
cBaTaT Kako iipouec. MeTtadusnkara Kako TEOpHU-
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ja 3a ancoJyiyTHaTa HEITPOMEHJIMBOCT Ha IIPUpoOfiaTa
ro Hernpa pa3BUTOKOT, MOBP3aHOCTA U 3a€MHOTO
iesTyBam-e MoMery ojaBUTe Ha MPUPOIHATA CPEH-
Ha. Cniopeqi oBaa Teopwuja, mpupojara, Omio Kako
Jla e co3/1ajieHa, eHalll CO3/1ajileHa OCTaHalla TaKBa
KaKBa LITO € BO TEKOT Ha IEJI0OTO CBOE MOCTOCHE.
CeraiHuTe KOHTUHEHTH OTCEKOrall HOCTOee cO
UCTHUTE MJIAHWHU W JOJIMHY, NCTUTE PEKH U PACTH-
TEJIHU 1 KUBOTUHCKY BUJJOBH U UCTUTE KINMATCKA
KapakTepucTuku. Huty HajronemaTta pa3HOBUIHO-
CT Ha penjedHuTe popMu Ha 3eMjuHATA TIOBPIIIH-
Ha Ha MeTadu3nIKaTa METOa He U Oujie TOBOJIEH
IOKa3 fieKa CATe THE Ce CaMO PA3JInIHU CTAInyMA
Ha COTICTBEHATa MOP(OIIOIIKa €BOITYIHja.

Haorajku ce Bo Hajpitaboka MpOTUBPEYHO-
CT CO TIOjaBUTE W MPOLECUTE Ha MPUPOIHATA Cpe-
INHA, @ KAKO Pe3yJITaT Ha OTPOMHHUOT OpOj TOCTHUT-
HATH pe3yiTaTH, MeTadu3nykaTa MeToAa Mapaia
Jla TO OTCTaNy MECTOTO Ha Jipyra MeTojia Koja efi-
MHCTBEHO OJIrOBapa Ha pe3yJITaTUTe Ha BEKOBHU-
OT pa3BUTOK Ha HaykaTa. Enen of nmpBuTe mpobu-
BU BO OJJHOC Ha BAKBOTO CTaTHYHO IJIeflatbe Ha Me-
Tadpu3uKaTa KOH mpupopata ro cropun E. Kant
(1755 rop). 3eMjaTa ¥ ENMOT TIAaHETAPEH CUCTEM
ce MPUKasKaH! KaKo HEIITO IITO CO TeKOT Ha Bpe-
METO € co3fiaieHo. 3Hauu, pejedor Ha 3eMjuHa-
TaTOBPIINHA CE CO3[aBa U Pa3BHUBA CO MOCTETICHO-
TO MPeOOINKYBakhe Ha JIUIETO Ha 3emjaTa.

3a ga ce mojae 10 00jeKTUBHA Hay4YHa BHC-
THHA BO TeOMOP(OIIONIKATE UCTPaKyBarmba HEOI-
XOJIHO € IPUMEHATAa Ha QUjaneKiiu4Kaua MeTosa.
Co Hej3e Ha penjedpHUTEe POPMH HE Ce TIIefa Kako
Ha cilyJaeH 30Mp Ha [0jaBU KOU €[JHU Off APYIH ce
M3[IBOCHM 1 He3aBUCHU. HampoTtus, pesjedoT npeT-
CTaByBa €MHCTBEHA IeJIMHA BO KOW (DOPMHUTE W
MPOIECUTE FeHETCKHU ce TIOBP3aHu U Mef'yceOHO ce



ycnoByBaat. [lyjanekTuykaTta reoMopdgosonika
MeTojla MOKaXyBa JieKa HUTY efHa peijedHa mo-
jaBaHE MOXe J1a Ce CBaTH U MOP(OTEHETCKY Jia ce
o0jacHrako ce HaOJby/lyBa U30JIUPAHO, HAIBOP Off
BPCKHTE CO [IOjaBUTE LITO ja ONKpPYKyBaaT U Haf-
BOp Ol YCJIOBUTE Ha NpUpPOAHATA cpefuHa. I'eHe-
3aTa Ha peJjjeHuTe hopMH BO OCHOBA MOpa Jia ce
HaOJbyayBa BO HEPACKMHIINBA, B3a€MHa BPCKa CO
TeOTEKTOHCKUTE ¥ €pO3UBHHTE Npoliecu. [lujanex-
THYKaTa TeoMopdosonikKa MeTofa Ha perjedor
ryefja Kako Ha cocToj0a Ha IOCTOjaHO JABIKEHE,
OJJHOCHO MOP(OJIOIIKO MEHYBaH€, HEIPEKUHAT
Pa3BUTOK 1 OOHOBYBam€ Kajie IIOCTOjaHO HEIIITO ce
cO3/1aBay MCUYE3HyBa. 3HAUM, JNjaJIEKTUUKATA Me-
TOJIa Ha MojaBuTe U penjedpruTe POPMHU HE Tiena
caMo Of aclleKT Ha HUBHATa B3a€MHa ITIOBP3aHOCT
¥ YCIIOBEHOCT, TYKY U Of TJIEAUILITE Ha HUBHATA €B-
OJIyLIMja; CO3/]aBahe, MEHYBathe 1 UCUE3HYBAE.

Eeoayuiuenauwa verona Bo reomopoo-
rujata e BoBefeHa off V.M. Davis (1889 ron). Toj
Ha perjedpHuTe (POpMU HE TIIefa Kako Ha IajicHa
CTaTWYHA TI0jaBa TYKY I'l HaOIbyyBaJ HU3 MOCT-
0jaHMOT TPOIIEC HA HUBHUOT MOP(OJIOIIKA pa3z-
BUTOK. /[[esuc Boouus fAeka peinjedHute Gpopmu
ce TOJIOKHU Ha MOCTOjaHW MOP(OJIOLIKHI Mpo-
MEHHU KOW MPOM3JIEeryBaar Off 3aKOHHUTOCTHTE Ha
HUBHaTa eBoJdyIyja. I3MeHeTa u omogHeTa, eBo-
JyTHBHATa METOJIa U ICHEC MMa CBOja MOJTHa Bpefi-
HOCT M TpUMeHa BO reOMOP(QOJIOIIKUTE UCTPaXKY-
Bama.

AHaauiuuykaiua MeTof1a BO reoMopdoiio-
rujaTa npB ja npuMeHun A. Penck (1924 ropn) Bo
paMKHTE Ha CBOjaTa KOHIENuja 3a ‘“mopdore-
HeTcKa aHanu3a”. Co aHajaM3a Ha MOBPIIMHCKHUTE
pednjecnu popmu u ersorenute npouecu Ilenk ce
obuzien a ro yTBpAM KapakTepoT M M3HOCOT Ha
TEKTOHCKUTE JIBIKEeHa Ha Kou penjedHute op-
MU ce u3noxeHu. Cenak, aHalIUTHYKATa METOfa
cama 1o ce6e He e JOBOJIHA 3a pelllaBamke Ha Mpoo-
JeMHUTe Ha reHe3aTa M MOp(oIonIKaTa eBOIyLu-
ja Ha pa3IMYHUTE KaTeropuu pejed.

Cuniiesnaiua MeToia BO reoMopOJIOTH-
jaTa e BoBefieH off ctpaHa Ha Braun (1930 rop).
Toj cmeTan ieka oBaa MeTO[la UMa 3a ILIeJl aHaJIu-
3a Ha Pa3BUTOKOT Ha pedjedHute opmu BO co-
TJIACHOCT CO TEKTOHCKHTE W IPYyTUTe yciaoBu. Me-
fyToa, GUTHO 3HaUYeHe 3a reoMopoIIornjaTa He-
Ma caMO TEeKTOHHMKAaTa TYKY M IeJla Hh3a Ha JIpyTru
T€OJIOIIKY U reorpad)CcKu AUCHUIUTHHYA (MCTOPHC-
KareoJoruja, nerporpaduja, KIAMaTOIOTH]ja, XUl
posormja, najeoreorpacguja u np.). be3 HUB co-
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BpEMEHHUTE reOMOP(OIIONIKI UCTPAKYBaHa HE MO-
KaT HUTY J1a ce 3ammcnar. Microro oara 1o moce-
OeH M3pa3 Kora ce BO Mpallamke PelIaBameTo Ha
npoGiieMuTe Ha reHe3aTa M MOp(OJIoIIKaTa eBo-
Jynuuja Ha pesjedor.

Ha penjeoT, Kako eneMeHTapHa KOMIIO-
HEHTa Ha MPUPOJIHATA CPEIHA CE CBOJCTBEHM BH-
aTpelIHu NpoTUBpeyHoCcTH. Toajoara orTamy ro
penjedpHuTe hopMH MMaaT CBOE MUHATO, Cerall-
HOCT ¥ UJIHUHA, T.€. CBOE CO3/laBame, Pa3BUTOK U
Kpaj. BHaTpeuinure npoTUBpEYHOCTH ce pe3yJ-
TaT Ha CYIUPOT Ha CHPOTUBCTABEHUTE TCHICHIINH,
MOYHYBajKu Off mpuMapHaTa 6opba momery eHio-
TEHUTE U €r30TeHN CWIHN Ma ce o bopbaTa mome-
f'y epo3uBHUTE NPOLECH KOM ce MEHyBaaT BO Te-
KOT Ha Mopdoromkara eponyinuja. [IpotuBpeu-
HOCTHTE Ha IPUPOJHATA CPEINHA UMAaaT CBOU IO-
3UTUBHU U HETaTUBHY CTPAaHM, IIITO BOJAT KOH pa3-
BUTOK WJIM KOH YHUIITYBawe. PenjedoT e knacuy-
Ha TMOjaBa Ha CIPOTUBHOCTH, T.e. bopba momery
IPETXOIHO HACTaHATOTO ¥ HOBOCO3/1a[IeHOTO, IO-
Mely OHa LITO MCYE3HYBa U OHA LITO ce para. Toa
3Ha4M jieKa MpolecoT Ha MOp(oIIoIKaTa eBOIy-
11ja, OJ MOHHUCKW KOH TMOBUCOKH (TOCTOSKEHU)
¢dopMu He ce OfiBMBa CO XapMOHHMYEH Pa3BUTOK,
TYKy CO ocTpa 00opOa momery CIpOTHBCTAaBEHUTE
reoMop(OIOIIKY IPOLIECH.

Bo penjedot He mocrojat ¢popMu u mpotie-
CH KOu ce 0e3 MPUYMHU HUTY MPUYUHU KOU HEMa
lla ce ofipa3aT co MmocieguyHu nojasu. Mopdgono
LIKUTE MPOMEHN KOM BO TEKOT Ha €BOJIyLMjaTa ce
CIlydyBaaT MHHYBAaT Of] HE3HAUUTEIIHU (3aTCKpHU-
€HM) KBaHTUTATUBHM IIPOMEHH T1a ¢é 10 OUTHHUTE
MPOMEHU HacTaHATH HE CIy4YajHO TYKy Kako pe-
3yJTaT Ha 3aKOHUTOCTUTE Ha €BOJIyL[jaTa Ha pa3-
nuyHUTE Kateropuu peinjed. IToBp3ano co coBpe-
MEHHTE HAyYHU pe3yJITaTh, MOJAEPHUTE T'e€OMOp-
¢onomK METORM BOAAT KOH (pyHAAMEHTATHUTE
reoMopOJIOIIKY 3aKIYYOIH U 0OjeKTUBHA HAYY-
Ha BUCTHUHA.



OMWTA MOP®OJIOTMJIA HA MNAHETATA 3EMJA

3emjaTa Kako KOCMMYKO Teslo MMa pasfnnyeH cocTaB M pas3fnnyHa BHaTpelwHa rpagba. BHaTpewHocTa Ha 3emjuHarta
maca ce o4JIMKyBa Co KOHLEHTPUYHO pacnopeaeHu cdepu, Co pasnmyeH coctas 1 hnsnykn ocobeHocTn. HacnpoTtu BakBute
cchepu, Bp3aHu HenocpeHo 3a 3emjuHaTa maca, ce HaofaaT HagBopeLHuTe cdhepu: aTMocdepa, buocdepa n xugpocdepa.

Kora ce HabrbyayBa penjedoT Ha 3emjaTta BO UenvHa Toraw ce 3abenexxysaart fBe OCHOBHU KaTeropum Ha Makpo-
TEKTOHCKM (hOPMU: KOMHEHU 4eJ1I0BU, KOV v ondpakaat KOHTUHEHTanHWTe nnatdopmm n oKkeaHCKu 6aceHu, Kov rv onda-
aaT HajronemmuTe BOAHWM NoBpLWMHU HA CBETCKOTO mope. V3rpagyBameTo Ha penjedoT, cnopes Toa, ce BpLM BO ABe COBp-
LWIEHO pasnun4yHn unanyko-reorpaddckn CpeanHu; Ha KOMHO M Ha AHaTa Ha MOPCKUTE (OKeaHCcKM) 6aceHu.

KonTunenranaure maatdopmu Tv IpeTcra- e npetrcraBeHo co 39 %, a Ha jyxxHata co 19 %. On-
ByBaaT KoHTWHeHTUTe: EBpoma m A3suja (EBpo- /1€JTHO KOHTMHEHTHTE I'M UMaaT CIEHUTE MOBPIIIHU-
asuja), Adpuka, Cesepna u Jyxkna AMepuka, AB-  mE (M3pa3eHo Bo Munionn km®): Asnja 44,13, Ad-
crpanuja 1 AHTapkTUKOT. Off BKynHaTa nopm-  puka 29,83, CeBepra Amepuka 24,06, Jyxua Awm-
Ha Ha 3ewmjara, Koja n3HecyBa 510 MunuoHu km?, epuka 17,89, Anrapkrukot 14,17, Espona 10,01 u
KOHTHHeHTHTe 3acpakaar 149 mummonn km’, ogao-  ABcrpanmja 8,90 Mummonn km®.
cHo 29,8 %. Ha CeBepnara Xemucdepa KOMHOTO

YomonyHrma (Henan) 8.848 Hanra Map6at (MakuctaH) 8.126
K2 (MakucTtaH / KuHa) 8.611 AHanypHa I (Henan) 8.091
KanrueHyyHra (MHauja / Henan) 8.586 AkoHkarea (J. Amepuka) 6.959
Jloue (Kvna / Henan) 8.516 Mak Knnnu (C. Amepuka) 6.194
Makany (Kuna / Henan) 8.485 Kunumanyapo (Adpuka) 5.895
Yo Ojy (Kuna / Henan) 8.188 En6pyc (EBpona) 5.642
Oaynrapw I (Henan) 8.167 BUHCOH (AHTapPKTUK) 5.140
(Manacny (Henan) 8.163 Kowuywko (AscTpanuja) 2.228

wab. 1, [Ipukas na Hajeucoxuitie UAGHUHCKU 8p808U (m)
U 000eAHO HA CeKO] KOHIUUHEHIl

AIa0HATHHA pokuHa (km) HajAIa00Ka TOYKa Anadounna (m)
MapwjaHcka gnabHaTtuHa (Tux) 2.250 YeneHyep 10.924
ToHra Kapmeger (Tux) 2.575 BuTjas II 10.882
Kypuno-KamuaTtcka (Tux) 2.250 HeMa nme 10.542
dununuHcka gnabrHaTtuHa (Tux) 1.325 anaTeja 10.539
MopTo Puko (ATn) 800 MwnnBoku 9.218
JanoHcka gnabHaTtuHa (Tux) 1.600 Hema uve 8.412
JyxxeH CeHpgsuy (ATn) 965 MeTteop 8.325

wwab6. 2, Hexou 00 Hajzonemuitie mopcku 0nabraitiunu (m)
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I'mepano Bo enHa, KOMHOTO HAa KOHTUHEH-
THTE BO HajroJieM el € Hucko. O BKyIHaTa MoBp-
IIMHA HA KOMTHOTO, 33 % ce g0 200 m HajiMOpcKa Bu-
counHa. Herosuot Hajronem nen, uinu 73 % He ja Ha-
nmuHyBa Bucounnata ofi 1.000 m. Boenno, Bo penje-
(ennornen, ce 3a6enexKyBa OUNrieHa aCUMETPHja
Ha KOHTHMHEHTUTe. MapKaHTHUTE TUIAHUHCKYN BEH-
i (Auau, Kopambepu, Xumanawu, ...) He ce Haoraat
BO CPEJVIIIHUTE ICIOBA HA KOHTHHEHTUTE TYKY ce
CMECTEHH JIOJK HUBHUTE paOHU IEIOBH.
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ca. 6, [nobanra ouciipubyyuja Ha 8uco4uruie u
onabouunuitie 60 % U XULCOMETUPUJA HA 0O0EAHU KaAPaK-
ilepuciliutHu 0en08U Ha aaHeiliaitia 3emja.
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IIpoceuynaTa cpeiHa BUCOUHA Ha KOITHOTO
n3HecyBa 840 m. [Ipoceunara BucCOYMHA OMJIEITHO
Ha KOHTUHEHTUTE € pa3iandHa. Bo A3uja Taa usHe-
cyBa 960 m, Adpuka 750 m, Bo CeBepHa AMepuka
720 m, Jy>xna Amepuka 590 m. Bo ABcrpanuja u EB-
pomna e o 340 m, fofgeka Ha AHTapKTUKOT, BKIIY-
4yyBajKu ja u Mpa3HaTa nokpuska e 1.830 m. Op oBa
ce riefia Jjeka IpoceyHo Haju3JurHar fen Ha 3eM-
juHaTa Kopa e A3uja, Kajie ce HaoraaT 1 HajroJIeMu-
te Bucounan: MonT EBepect - Homonynrma 8.848
m, Jlorne 8.516 m, Makany 8.485 m utH. HajBuco-
KUTE MJIAHUHCKY BPBOBU HA OCTAaHATUTE KOHTUHEH-
™ ce: AkoHKarBa (6.959 m) Bo JyxkHa AMepuka,
Maxk Kunmu (6.194 m) Bo CeBepna Amepuka, Knnu-
MaHIapo (5.895 m) Bo Adpuka, Endpyc (5.642 m)
Ha Kadkas Bo EBpona, Buncon (5.140 m) Ha AB-
TapkKTUKOT 1 Komruymko (2.228 m) Bo ABcTpanu-
ja.

Hacnporu BucoKuTE IUIaHWHU, BO pelije-
(pOT Ha KOHTUHEHTHUTE CE jaByBaaT M MOUIHE Jj1a-
60KM KOT/IHHY (Kpunrofenpecun). HuBauTe Ha ce
HaoraaT 3HAYMTEIHO NOJ HUBOTO Ha CBETCKOTO
Mope. Taksu ce, Ha npumep, MptBoTO MOpe co Hu-
BO Ha BopiaTa Ha -397 m mog HuBoTO Ha CBETCKOTO
Mope noaeka caMoTo JHO Ha 6aceHOoT € Ha -796 m
nop HUBoTO Ha CBeTckoTo Mope. HuBoTo HaKac-
nuckoTo Mope e Ha-28 m, a gHoTO Ha -1.023 m. [THO-
toHa bajkanckoro EzepoeHa-1.165m, Tanramuka
Ha -662 m utH. Hajronmara fieHuBenanyuja Ha KOII-
HOTO, IpeTcTaBeHa co XuMaanTe u fHOTO Ha baj-
kajnckoTo E3zepo usnecysa 10 013 m.

Ha xonuenuTe macu npunafaat u OpojHU-
Te OCTPOBH pacpiIcHN HU3 MOPHI-aTa N OKEaHW-
te. Tue 3acpakaar nospmmHa off 9,9 Mumuonu km’.
Hajronemure o HUB JOCTUTHYBaaT PEYNCH KOH-
tuHeHTanHu auMeH3nn (I'penpnang 2.176 munmo-
uu km’, Bopreo 734 000 km?, Magarackap 590 000
km’, Hosa I'suneja 829 000 km® uth).

CseTckoTo Mope 3acaka 361 Mumion km’.
ITpoceuynara pnabounHa Ha ATiaaHTCKHOT OKeaH
n3HecyBa -3.330 m, Maguckuot -3.900 m, a Ha Tu-
x0T -4.030 m. IIpoceynara pmaboynHa Ha OKEaH-
ckute Gacenn (-3.795 m) e 3HAUUTENHO TOrojemMa
OJ] MpOoceYHaTa BUCOUMHA Ha KOMHOTO. Toa 3Haun
feka BO penjeoT Ha 3eMjaTa MOCTOM U3pa3eHa
BHCUHCKA JICHUBEJAlKja TOMELY IPOCEYHO MOMa-
JINTE BUCOYMHU Ha KOMTHOTO M MMPOCEYHO MOr0JIEM-
WTe NIa00YMHU Ha OKeaHcKuTe OaceHu. Taka, Ha
npumep, anadounnute norosieMu of -3.000 m 3a-
dakar 77,1 %, a pmabounnute g0 -200 m camo 7,8
% oq BKynmHaTta noBpinHa Ha CBeTckoTo Mope.



Hajronemure gnadounnu Ha CBeTcKOTO MO-
pe ce Haoraat Bo poBoBuTe Ha TuxnoT Okean. Tak-
Bu ce: MapujanckuoT PoB (10.924 m), Tonra (10,882
m), Kypuicko-kamuarckuor (10.542 m), dununus-
ckuoT (10.539 m) utH. Hajronemara niiabounHa BO

ATtnantukote poBotIlopro Puko (9.218 m). JaBan-
cknotT Bo Mamucknot OkeaH e mirabok 7.450 m, go-
neka Bo CeBepanot Okean Toa e Hancenosara Ko-
TINHA co giradounHa of 5.220 m.

ckana Aonx nospuu eHpo- | dnysujan | rnayujan | eoncku eHforeHu ersoreHu
km km? reHu
mvkpo | motouw, cTpum, pvnmn wHamsngyanHdn | Meteopon
pacepq 6p3aum manu mo- 3emjoTpecu n HacTaHu
MUKPO <05 <0,25 pEeHCKU BYJIKGHCKU
rpe6eHu epynuum
manm MeaHapuv rnevepc OVHW nokasHo n pe- | Kpatku
BYJIKa- [ONNHN TMOHANIHO  U3- | KIMMaTCcKu
ME30 0,5-10 | 0,25-100 | AVrHyBeamse, npomeHun
nokaneH Byr-
KaHnm3am un ce-
NU3MNYHOCT
CTpyK- | noToneHn nnaHvH necoy pervoHanHo aonru
TYPHM peyHn rnauyujay mope n3gurHyBarbe n | KnmmaTcku
- - 6
MAKPO 10-1.000 100-10 6no- pamMHUHM cnywrare npomeHn
KOBU (rmauvjaneH
LUuKyc)
ronem ronemm KOHTUHEH | ronemu oporeHesa [OnroTpajHn
nnaH 0ABOAHU MpaseH MyCTUH KnMmaTcKu
6
MErA >1.000 >10° | geryy | 6acern wTaT NPOMEHM
(rnaumjaumn)

wab. 3, Xuepapxuja Ha peajeghoiti 80 zeomopghpoaozujaiiia

Penjedornannanerara 3emja ce u3rpagysa
BO PaMKHTE Ha PETMOHAIHUTE MOP(POTEKTOHCKH
LEJIMHN; Ha KOMTHO Ha KOHTHHEHTAIHUTE IIJIOYU U
O] MOpE, Ha JIHAaTa Ha OKeaHCKuTe 1mioun. OcBeH
pPa3IUYHUOT HAYUH HA TOCTAHOK, T.e. Pa3lIUKUTE
BO reHe3ara, pelije(pHUTE M0jaBy Ce Pa3IuKyBaaT u
MopgomeTpucku. Tre Bo ocHOBa MOKe fia ce Nofe-
JaT Ha: me2a, MaKkpo, me3o u muxkpopeajeh. Baka
npejioXKeHaTa Xuepapxuja Ha JuHeapHa W MOBp-
mMHCKa ckaja (Tab. 3), 0co6eHO Mery OfIJICITHATE
KaTeropuu € AOHEeKaje POU3BOIIHA.

2 Ny

ca. 7, [lnabrnaimiunaiia Muagoxu (-9.218 m) 6o 3atiaouuoit 0ea Ha AAAHILUKOUI Kaj
Hopitio Puko u najsucokuoiti eps (Moniu Esepeciu, 8.848 m)
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CTPYKTYPHA TEOMOP®OJIOIMNJA

TekToHCcKaTa (MOPpOTEKTOHCKA) WIH CUIPYKILYPHA 2e0MOphonozuja Tv TIpoydyBa (hOPMHUTE HA
penjedoT Ha 3eMjuHaTa MOBPIIMHA KOU HAacTaHAJe CO JielyBambe Ha TEKTOHCKHUTE JBIDKEHA U IOpeMe-
TyBama. BakBUTE ABIZKEHA U MOPEMETYBatha ce pe3yJTaT Ha BHATPEIIHUTe, eH0ozeHu cuiu. EHorenn-
Te (€HTOreHEeTCKH ) IPOIIECH [IaBHO ce MOJIeJICHN Ha TPY TUTIA; 1. epyilili6Ha aKIlUBHOCI KOja ce COCTON BO
IBIKEH-€ Ha CTONIEHUTE Kaply WJIX MarMa Ha UjIM KOH NOBpIIMHATa Ha 3eMjara, 2. opozeHasa Koja Mol
pazbupa popMupame Ha IIIAHUHCKH TI0jacl CO THIMYHO JIMHEapHa (opMa u 3. eitupozeHesa 1ITO MOJ-
pa3zbupa M3IUTHYBalke Ha BOOOMYAEHO rojieMH o0lacTu Ha 3eMjiuHaTa MOBpIIMHA Oe3 MOo3HauajHu p-
akTypu. ITouHyBajKu off co3gaBameTO Ha IBpcTaTa 3eMjuHa Kopa, TEKTOHCKUTE (POPMHU I'O TIPETCTaBy-
BaaT OCHOBHHUOT peJjed Ha 3eMjuHaTa NoBpIlInHa. Toa e mpuMapeH, HHALUjaJleH penjed, Ha KOro HajiBo-
pelHuTe (er30reHn) CUIIH PEeKy €pO3UBHUTE MPOLECH TPajiaT pa3iINIYHU eHETCKN KaTerOpUH M TUTIOBU
pernjed.

AKO TeXUIITETO Ha reofJUHaMIUKaTa € aHajn3a Ha MIPUYNHUTE 32 CTPYKTYPHUTE IPOMEHHU, 3a/a-
yaTa Ha T€OTEKTOHMKATa € PEKOHCTPYKIMja Ha CTPYKTypHUTe Mociaeany. Onpas3ute Ha BaKBUTE 30MJ-
HyBama Ha MOBpIINHATA Ha 3eMjaTa € MpeAMET Ha CTPYKTypHaTa reomopdgosoruja. 3Hauu, 3a pas3inmuka
OJ] TEKTOHMKATAa, KaKO HayKa 3a CTpYKTypaTa Ha 3emMjaTa 1 IPOLECUTE BO 3eMjuHaTa Kopa, CTPYKTyp-
HaTa reoMopgooruja M Npoy4yyBa UCKIyYnBO (DOPMUTE KOU Ce CO3[IaficHH CO TEKTOHCKUTE JIBUXKEHA
aKOM ce jaByBaaT Ha MOBPIIMHATA Ha JUTOCEpaTa U y4ecTBYBaaT BO M3rpajyBambeTO Ha peljecort. I1p-
eIMeT Ha MpoydyBae U aHali3a Ha CTPYKTypHaTa reoMopoJsoruja He ce caMo (popMuTe HacTaHATH CO
IpOIECUTE Ha TEKTOHCKHUTE JBIDKEHa U MOpeMeTyBamba BO 3eMjuHaTa Kopa, TYKY U pejjepHUTe MaHu-
(hecTanum HacTaHaTH CO BYJIKAHCKUTE aKTUBHOCTH U CEM3MHUKUTE JIBUXKEHA, OMHOCHO CO 3€MjOTPECHUTE.

3a f1a ce yTBpAaT 3aKOHUTOCTUTE HA reHe3aTa u MOp(OJIONIKaTa eBONyIUja Ha TEKTOHCKUTE (CT-
PYKTYpHH) (pOpMHU HEOINIXOAHO € Aa ce MO3HaBaaT JIBUXKEHaTa U MPOoLecCuTe BO 3eMjuHaTa Kopa KOH ro
Ipeu3BUKyBaaT HUBHOTO co3faBame. IIokpaj cBoeTo HemocpegHo MOP(OIOIIKO 3HAaUEHe CTPYKTYp-
HUTe (POPMU UMaaT U JOITOPOYHU NOCIEAUIN BP3 €pPO3UBHUTE Tpolecu. Tue He caMo IITO TO OfpeayBa-
aT MHTEH3UTETOT Ha HUBHOTO IENIyBamle, TYKY ja IPETCTaByBaaT U caMaTa CMUCIIA HAa EPO3UBHOTO JEy-
BabE
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EHpioreHuTe CUIM KOM fieNyBaaT BO 3eMjHHATa BHATPEIIHOCT MPEeAU3BUKYBAaaT Pa3IMyHH JIBU-
kema Ha 3eMjuHaTa Maca. Tue ce MaHU(pecTrpaaT NpeKy TEKTOHCKUTE NPOIIECH, BYJTKaHU3MOT 1 3€MjO-
Tpecute. [Tocrojar nBe ocHOBHM eHorenu cuin. Toa ce 3emjunaitia iiexca VIV TPaBATALMjA U 3eMjuHa-
itia woiauHa. 3eMjuHaTa TeKa ce U3pas3yBa IPeKy HePEeKMHATO IPUBIIEKYBamkhe HA CATE 1€JIOBA Ha 3eMju-
HaTa Maca KOH Hej3UHOTO cpefiullTe unu jaapo. Taa genyBa Bo cMucia Ha cobupame Ha 3eMjuHaTa Ma-
ca. brarojapeHue Ha rpaBuTalyjaTa € BOCHIOCTaBeHa paMHOTE KA Ha BKyITHaTa 3eMjiHa Maca U € YCJIOB-
€H HEj3MHHUOT pacropef Cropes rycTuHaTa, OMHOCHO crieldryHaTa TeKUHA. 3eMjiuHaTa TOIJINHA KOoja
IPOTPECUBHO Ce 3roJIeMyBa CO AJIa00OYMHATA, KAKO PEe3yJITaT Ha IIOCTOjaHNTEe XEMUCKH U PafiiOaKTHBHI
IPOIIECH JIeTyBa BO CMICIIA HA IIUPEH-E Ha IPEerpeanuTe IBPCTH, TeYHU U racoBuTi Macu. Co Toa ce mpe-
AM3BUKYBAaaT IBICKEHa CIIPOTUBHY Of /ISTyBamkeTo Ha 3eMjiuHaTa Texka. [Topanu HeefHaKBaTa 3arpeaHocT
Ha 3eMjuHaTa Maca BO Hej3e ce jaByBaaT gupepeHIpaHy ABIXKEHA U IOPEMETYBaba. 3eMjuHaTa Texa
u 3eMjuHaTa TOIUIMHA T MPETCTaByBaaT IBET€ OCHOBHH HO CIIPOTHBCTAaBEeHH eHporeHu cuiu. Kako pe-
3yJTaT Ha BAKBOTO, MEI'yCeOHO CIPOTHBHO JIENTyBamke, CE jaByBaaT pa3iIMIHN TEKTOHCKY NPOLECH, ABH-
Kema 1 IopeMeTyBama KOH ja ciIeiaT TeoolIKaTa UCTopyja Ha 3eMjaTa off HEj3MHOTO CO3JjaBakbe /0 ie-
Hec.

MakpoTeKTOoHCKHUTe (hopMu BO penjedoT Ha 3eMjuHaTa NOBPIIMHA KOM HAcTaHalle HU3 OJITUTe
rEOJIOIIKY IEPUOU BO TEKOT HA EBOJIyTUBHUOT Pa3aBUTOK MUHAJIE pa3InyHU (pasu, IIpH LITO, TO MEHYBAJIE
CBOjOT NpBOOUTEH M3rneq. Engorennte npouecu Bo auTocepara Npein3BUKyBaaT CO3[jaBakbe HaA HOBU
Y YHULITYBake WA MOP(OIIOUIKO NPe0OINKYBamkEe Ha IOCTAPUTE, Tasie0TeKTOHCKH popmu. [Topasu Toa,
MOZKeE J]a ce KaXe ieKa CTPYKTYPHUOT pedjed € AMHAMIYKa I10jaBa, iaKo HErOBUTE MOP(OIIIIIKY IPOMEHH,
OCBEH BYJIKAHCKHTE U 3€MjOTPECHHUTE, Ce CIyYyBaaT BO IOJIT BpeMeHcKu nepuop. HajnoOpu oprosopu 3a
IIOCTAaHOKOT Ha Makpopenje(pHUTe KOMIUIEKCH U IPOLECUTE Ha BYJIKAaHU3MOT JjaBaaT MOJIEPHUTE NOTJIe-
¥ HA TeopujaTa 3a ileKIOHUKA HA iA0YU WA HOBA TI00aIHa TEKTOHUKA.

3ajjauaTa Ha CTPYKTypHATa (TEKTOHCKA) reoMOp(OIIOTHja € fla TH PpeKOHCTPyrpa MPUMapHUTE TeK-
TOHCKH (DOPMH, Moarajru o HUBHUOT JICHEeIIeH n3rien. BoenHo, ru kinacuguimpa 1 ja ciefin HUBHATa
MOpP(OTEKTOHCKA €BOIYIMja, OTHOCHO I'0 CIIEIN M3HOCOT Ha €pPO3UBHOTO JIENTyBamke BO HUBHOTO MOP(O-
JIOIIKO MPeodIuKyBame. TeKTOHCKUTE (CTPYKTYpHH) (hOpMH, 3HAUH, TPETCTaByBaaT MpUMapeH, HHUIU-
jaseH penjed Bp3 KOj er30reHuTe MpOIEecH TpajjlaT pa3InyHd TeHETCKN KaTerOpUU W TUTIOBU pelijepHH

¢opmu.
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NNMABA I

rPAABA HA 3EMJATA U onwTn COSHAHUJA 3A MUHEPAJIUTE U
KAPIMUTE KAKO rPAAUTEJIN HA JINTOC®EPATA

HajcTtapute kapnu Ha 3emjaTta ce opmmpaHn npeg okony 4 munuvjapay roguHn. Maépo aHopto3nTtute o Mece-
ymHaTa ce ctapw okony 4,4 go 4,5 munujapgu roguHn. CnmyHa cTapocT e gobreHa n Co NpoyyyBame Ha METEOPUTUTE.
BakeuTe nogatouu ykaxxysaaTt geka 3emjata n nnaHetute Ha COHYEBMOT cMcTeM ce chopMmupaHn nped okony 4,5 oo 5
munujapam rognHun. CTpykTypaTa n BHaTpellHaTta rpagba Ha 3emjaTa € yTBpAeHa Bp3 OCHOBA Ha NETPOSOWKNUTE, reoxe-
MUCKUTE 1 reopmanyknTe npoydyBamra. Pesyntatute nokaxysaar geka 3emjata e nsrpageHa of xeneso, KUcnopog, cu-
nMuMyMm 1 marHesnym, Kov npetctasyBaaT okony 90 % of HejanmHaTa maca.

Bo 3emjaTa nocton 3oHapHa pacnpegenba Ha eneMeHTUTe - U3ABOEHU NO CIIMYHN FEOXEMUCKU KapaKTEPUCTUKN.
TewKnTe enemMeHT: XXenes3o, HUKenN, KobanT 1 Ap. BO HAjrofNeM Aen ce HaofaaTt BO jaApOoTo UM BO gonHaTa obsumska. o-
NECHUTE eNeMEHTU: KanumyM, HaTpuyM, Kannmym ce KOHUEeHTpupaHu BO 3emjuHaTa ropHa o6BmBKa 1 nocebHO BO KopaTta,
nopaau HeEMOXHOCTa Aa ce BrpagaTt BO MUHepannTe LWTOo BfierysaaTt BO COCTaBOT Ha o6BMBKaTa 1 jaapoTo.

Cnopepn neTpoJIomikKuTe, reoUu3nIKUTE U
FeOXeMUCKHUTE MPOoyvyBama ce cMeTa jieka 3emjaTa
¥Ma CIIoeBHTa rpasida MITo ja YUHAT: Kopa, 0068U6-
Ka v jaopo.

Kopara ro mpercraByBa HaJBOPEIIHUOT
nen Ha 3emjaTa Haj[ T.H. M0OX0-OUCKOHITUHYUitiei' .
Crniopep;, MUHEPATHIOT U XEMHUCKUOT COCTaB M Ha-
YMHOT Ha co3/laBame (I0jaByBambe) 3eMjuHaTa KO-
pace ieJm Ha oKeaHcka, co fedbenunaof 2o 12kmmu
KOHIUUHeHIiaHa KOPa, KOja € MHOTY nofiebea, 10
80 km. Kopara npeTcraByBa eqMHCTBEHA KapaKTe-
puctuka Ha 3eMmjata. HuTy efHa gpyra niaHneTa off
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CoOHYEBHOT cHCTEM HeMa UJIEHTUYHA WIN CIMYHA
Kopa co 3eMjuHata. Hajcrapure, 3auyBanu ¢par-
MEHTHU Ha KOHTHHEHTAJIHAaTa KOpa, [JIaBHO U3rpaye-
HU Of] THAjCEBHU C€ €O jlaTalyja of okoay 3,8 - 3,9 mu-
Jjapiu FOJUHM.

1I/IMf:To € cropef] UICTaKHATUOT XpBaTCKU reousudap Andrija Moho-
rovicic (1857 - 1936). IlocTojat Be XUMOTE3M 3a MOCTAHOKOT Ha MoXo-
AUCKOHTHHYHTETOT. CHopey efHaTa 3roJIeMyBamkETO Ha CEM3MUUKH-
Te OpaHOBU € MOoCNeula Ha MPOMEHUTE Ha I'YCTHHATa Ha MUHEPaIH-
Te Topajiu pa3iuKa BO IPUTHCOKOT, a CIIOPe]] Apyrarta € nopajgyu pas-
JMKaTa BO MEHEPAJTHUOT COCTaB Ha KapIuTe HAJ[ U TOJ] ANCKOHTHHY-
HUTETOT.



OkeaHckaitia kopa e cO BO€THaUeH COCTaB.
IToxm okeanckaTa Kopa ce HaofaaT TEKTOHUTCKH T1e-
PUAOTUTH, OMHOCHO HajBUCOKUTE JIEJIOBU HA OOBUB-
kaTa. [IlupekTHOTO HaOJbyIyBamke HAa OKeaHcKaTa
KOpa e o 1o4eToKOoT Ha 70 roguau Ha XX BEK, CO
3eMambe IPUMEPOLH BO ATIAHTCKUOT pUPT Oau3y
A3opckure OcrtpoBu. Hajkommieren npocgui Ha
OKeaHCKa Kopa € JOOMEH CO AymueHe BO HCTOYHH-
ot nen Ha Tuxmor Okean. [lynHaTuHaTa mmaboka
1350 m 3anmoyHyBa cO MakeT Ha CeUMEHTH JieOenn
300 m, a noToa co gebenuna ox 800 m e mpecevyeHa
OpeurpaHa w0y JaBa. [lynHaTHHATa 3aBpIIyBa CO
nmakeT Ha qujaba3Hm 1ajKoBH co nebennnaa o 300 m.

I'maBHuTE (hakTOpPU MITO ja KOHTPOJIHUpAAT
feOenuHaTa Ha OKEeaHcKaTa Kopa ce TemIepary-
para Ha ropHaTa OOBHMBKa IIOJ] OKEaHCKUTE pUPT-
OBU U Op3MHaTa Ha pa3jBojyBameTo. [loronemara
TeMmrepaTypa Ha OOBUBKaTa /laBa IIOTOJIEM CTETIEH
Ha IEJIyMHO TOIIEHE U PaCpOCTPaHyBawkEe HA CTO-
neHoTo nopapayje. [ToronemMuor crenex Ha fenayM-
HO TOIIEHE CO3/laBa IOrojeMa KOJHMYMHA Marma
Koja co m3neBame (popmupa nopebdesa okeaHCKa
kopa. [ToBucokure Temnepatypu BO TEKOT Ha ap-
XauKOT BEPOjaTHO OBO3MOXKHIIE COflaBamb€ Ha MOJIe-
Oella OKeaHCcKa KOpa BO OJIHOC Ha JICHeNTHaTa (OKO-
ny 20 km). [TajieoMaraeTHUTE MPOyYyBama Ha Kap-
IUTE Of] OKEaHCKaTa Kopa I'l lajie OCHOBUTE 3a MO-
fepHaTa MOOMITUCTUYKA T€OpH]ja - ileKIOHUKA Ha
ila104U 1 32 IIUPEHETO Ha OKEAHCKOTO JTHO.

3emjaTa e efuHCcTBeHa TuiaHeTa Bo CoHue-
BHUOT CUCTEM CO KOHiluHeHIaana kopa. Hecnop-
HO IIpUMapeH (pakTop 3a cO3[aBakbeTO HAa KOHTU-
HEHTaJHaTa Kopa e Toa IITO 3eMjaTa € eJUHCTBEHA-
Ta maHetTa BO COHUEBUOT CUCTEM CO 3HAUUTETHI
KOJINYECTBA BOJIa M BTOPO, BEPOjaTHO € EIUHCTBEHA-
Ta IJIaHEeTa BO KOja ce OJIBUBAJIE IBIKEHa Ha II0-
YH Of] MOrOJIEMH pa3Mepu U BO 3Ha4YajHU BpEMEH-
cku nepuonn. Co MEXaHU3MOT Ha pacTeHe Ha KOH-
TUHEHTHUTE ce 00jacHyBa MHOT'Y Ioroyiemara jeoe-
JMHA Ha KOHTHHEHTasHaTa Kopa (1o 80 km) Bo ofi-
HOC Ha OKeaHcKaTa. PacremeTo Ha KOHTUHEHTAJ-
HaTa KOpa MOXe Jia ce 00jacHM CO pa3InyHU MeXa-
HU3MU Ha HapacHyBame. [ TaBHU IpUYMHY ce ofa-
Bam€ HOBU KOJIMYECTBA MarMa 1 HaBJIEKyBamwe U 10-
faBame CEIMMEHTHHU NMPU3MU HAa KOHTUHEHTAIHH-
Te Mapruau. KoHTuHeHTamHaTa Kopa Koja Moxe fia
ouye co ne6enuna u no 80 km e u3rpajena of iBa
clioja co pa3nuyHa I'yCTHHA U cocTaB. ['OpHUOT c1-
0j e co noMana ryctuna. Hero ro rpagat okomny 90
% Kucenm MarMaTCKu 1 MeTaMopHU Kapnu (THaj-
ceBn) 1 okouy 10 % cequMeHTHH KapIu, TJIaBHO Te-
COYHMIIY ¥ BApOBHUIIM. [IOTHUOT Cll0j € co morojemMa
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rycTuHa. M3rpajieH e oy BUCOKoMeTaMopdu3upa-
HU ¥ IeXWIPATH3MPAHU KapIIH CO KUCEN U Oa3micH
cocraB. ['pannnara momery oBue JiBa ciioja € 1mo3-
HaTa KakKo KOHpaoos OucKkoHiiuHyuitieil.

OoBuBKaTa Ha 3emMjaTa ce Haofa MOJi MOXO
- TUCKOHTUHYHUTETOT 1 3adaka okoiy 83 % of Bo-
aymeHoOT Ha 3emjata. Of jaipoTo Ha 3emjaTa € ofi-
BOEHa co croneHa 30Ha. Cropej XeMHCKHUOT, Ofi-
HOCHO MUHEPAJTHUOT COCTaB M (pU3MUKaTa COCTOj-
6a Taa ce leN HAa: TOPHA U I0JHA OOBUBKA.

T'opnaiua obsuska e nen Ha 3emjaTa TOf
OKeaHCKaTa ¥ KOHTUHEHTaJHaTa Kopa, T.e. MOXO -
IUCKOHTUHYUTETOT. Ja ondaka u acteHocdeparTa
(ca. 8), T.e. ogqu mo pmaGoumHa o 670 km. Hej3u-
HUOT TOPEH fIeJ IO YNHU AJTa00KHUOT e Ha AUilio-
cehepaitia u acitieHocgepainia. JIntocdepara, Kako
nen Ha 3emjara Haj acreHocdepaTa ja COYUHY-
BaaT 3eMjuHaTa Kopa M TOPHUOT JIeJl HaropHaTa 00-
BHUBKa. Taa Moxe fa ce HaObyyBa KaKoO MO3auK
Ha [JIOYU OTPAaHUYEHU CO OKEaHCKU pu)TOBH, CyO-
NYKIMCKYU 30HU U TpaHcopMHu pacenn. Ce cMmeTa
lieKa JJoJHaTa FpaHnlia Ha JuTocgepaTa u acTeHO-
cpepata e npeTcTaBeHa co U30TEpPMaTa Of] OKOJY
1.200°C. Cnopen cTpyKTypaTa, MUHEPATHUOT COC-
TaB 1 (PU3MUKO - MEXAaHUYKUTE CBOjCTBA JINTOChE-
paTa ce ieJIi Ha OKeaHCKa M KOHTUHEHTAaHA.

Okeanckaiua auitiocghepa ce HaOfanoj OKe-
aHCKHTe Mofipayja BO KOM € Pa3BUEH OKEAHCKH THIT
Ha Kopa. Bo cyOGaykuuckuTe 30HI OKeaHCKaTa -
Tocdepa Ke ouje "uzeneHa", Ho Taa 3aryda ce Ha-
JIONIOJIHYBa €O (popMUpamke Ha HOBa OKeaHCKa JIu-
Tocepa BO nmofgpayjaTa Kajie IIOYUTE ce pas3Bo-
jyBaaTt (okeaHcku pucroBu). Ha Toj HaumH Taa mo-
CTOjaHO ce OOHOBYBA, OJHOCHO pEIUKJINpa BO TO-
n1aboKHUTe NeIOBH Ha oOBMBKaTa. JlebenmHaTa Ha
OKeaHcKaTa JuTocgepa € NpOMEHINBa 1 U3HECY-
Ba o] okosry 50 km BO 30HHMTE Ha IIUPEHE HA ILIO-
4yHuTe 10 OKOJy 125 km Ha MpocTOpHTE NOAATIEKY O
noapayjeToHammpewe. OBfie nurocepartae nHaj-
crapa.'eHepamHO 3eMeHO OKeaHcKaTa JIuTocdepa
e co febenuna of okoay 100 km.

Konitiunenitiaanaitia auitiocghepa ce Haofa
MOJi KOHTUHEHTAJIIHUTE IITUTOBU U € MHOTY TIOCTa-
pa on okeaHckarta. [lebGenvrHaTa n n3Hecysa of 80
no 200 km. JTOTHUOT fie] Ha KOHTUHEHTaIHaTa JI1-
Tocepa CeM3MUUYKHU TELIKO ce feuHupa 3a pasz-
JIMKa Of] IOJTHUOT JIeJl Ha OKeaHcKaTa JuTocdepa.

Acitenocgepaitia ce poTera 1noji KOHTH-
HEeHTaJIHaTa U OKeaHckaTa autocdepa. Toa e 30Ha
Ha Majy Op3WHM Ha ceM3MUIKUTE OpaHoBuU. Tue ce



CUJTHO OciabeHM WM JypH U 3a0CTaHyBaaT IITO
WHHIVPA MPHUCYCTBO Ha cromeHa ¢a3a. Kako mo-
JyTeuyHa, acTeHocgepaTa ro OBO3MOKYBa JIBIKE-
HETO Ha TUIOYNTE Ha OKeaHCKaTa M KOHTUHEHTA-
Ha nmTocepa Koy ce Haofaat npeky Hea. [Top KoH-

1. OkeaHcka kopa
2. OkeaHcka nutocdepa
3. KoHTuHeHTanHa nutoctepa

4. KOHTMHeHTanHa Kopa
1. NlopHa o6BuBKa

2. lonHa o6BMBKa (YyBpcTa)
3. HagsopeluHo jagpo (Te4Ho)
4. BHaTpelluHo jagpo (4BpcTO) 0

THHEHTaJHaTaJ uTocdepa,acreHoceparae coyie-
oemmna of 30 mo 50 km, momeka nox oKeaHcKaTa Jiu-
Tocepa e co aeoenuna of okoay 100 km (ci. 8).

Andrija Mohorovicic
(1857-1936)

ca. 8, Buaitipewra 2paoba Ha 3emjaitia

Hoanaitia obsusxa mpeTcTaByBa el Ha
3emjata nomery 670 u 2.900 km. I'eopuzmukure
MOAATOIM MOKaXKyBaaT fieKa I0JIHaTa OOBMBKA € 3a
oKkoiy 5 % TmorycTa off IOJTHUOT JieJl Ha ropHaTa 00-
BuBKa. [TocTojaT aBe oOjacHyBama 3a 3rojieMyBa-
1€ Ha HEej3MHATa TYCTHHA, a TOa Ce: HaTaMOoIlHAaTa
MUHEpaJlHa TpaHcgopMalyja Bo 10JIHAaTa OOBUBKA,
T.e. (hopMHUpaEe acoljalliy co Moroiema rycTu-
Ha ¥ 3roJIeMeHa COf[pXKMHA Ha 3KeJe30 U 3roJIeMeH
onHoc Ha Fe/Mg Bo ofJHOC Ha rOpHaTa OOBUBKA.

Jagporo ro ondaxka noppayjeto Ha fy1adb0Un-
Ha omery 2.900 u 6.370 km. Toa ce menu Ha Hao-
sopewro jaopo nomery 2.900 u 5.200 km u sHaiti-
pewiro jaopo nomery 5.200 u 6.370 km. I'panunara
nomery jagpoTo u 0OBMBKaTa € O3HaUYeHa CO roJe-
Ma pa3imKa BO T'yCTHHaTa M Temmepartyparta. Toa
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€ 30Ha co mmpounHa of okosy 200 km Bo Koja Haj-
BEPOjaTHO JOILIO 10 udepeHImjaimja, Kage more
HIKMOT MaTepujaj off 0OOBUBKAaTa TOHEN KOH THOTO
HO TIOpajiy TIoMajiaTa TYCTHHA HE MOXKE Jja Blie3e
BO jagpoTo. ITonecHnoTr maTepujan of japoTo uc-
IUTMBYBAJI HO HE MOXKEll 1a Be3e BO OOBUBKaTa. 3a
COCTaBOT Ha 3eMjUHOTO jaipo MOXKe Ja ce300py-
Ba €IMHCTBEHO CHOpeN reo(U3NIKNUTE NCTPAKYBa-
wa. [IpecmeTkuTe MOKaXxyBaaT fieka r'ycTUHaTa Ha
jampoTo Ha rpaHuIaTa jagpo - oOOBMBKa m3HecyBa 10
gr/cm’, a Bo camoTo jazpo e 13 gr/em’. Hus HagBope
ITHAOT fIe7 Ha jaipOTO MOMUHYBaaT CEU3MUUKUTE
OpaHOBH, ILITO TOBOPH JIeKa € BEpPOjaTHO BOTEYHA
arperaTHa cocToj0a M ieka UMa XOMOT'€H COCTaB.
BraTpenrHuoT fen Ha jagpoTo ce MPeTHOCTaByBa
Jieka e BO IIBpCTa cocTojoa.



MUWUHEPAINA

3a ga ce onpegeny cocTaBoT Ha KapnuTe Tpeba 4a ce oApeAaT MUHEPanHUTe BUAOBM O KOW Ce COCTaBeHM Kap-
nuTe, Kako 1 Aa ce ornpegenart HUBHUTE KONMMYMHCKK ogHOocK. 3a objacHyBarbe Ha MpoLecuTe Ha co34aBarbeTo Ha Kap-
nuTe Kako ¥ 3a KrnacudmKauuja Ha camuTe Kapnu e Heomnxo4HO TEMESTHO U KOMMJIEKCHO Aa ce Mo3HaBaaT MUMHepanuTte
Of KOU Ce n3rpageHu.

YiuTe BO NpavcTOPUCKO BpeMe MUHepasiuTe ro npueekie BHUMAHMETO Ha YOBEKOT. [1afeonMTCcKoT YoBeK v
ofbvpan napynHbaTa KpeMeH LWTO MOXen Aa rv ynoTpebyBa Kako Cekupa, HOX (CeunBo) unv BpBe 3a Konje. 3Haer-eTo 3a
MUHepanuTe pacTeno napasesiHo Co Pa3BojoT Ha MaTepujanHaTa KynTypa Ha YOBEKOT.

360poT MuHepasn (mineralis) € CO NATUHCKO NOTEKIIO M 03HAYYBa HELUTO LTO Npunara Ha pyAHWUKOT, Aen o4 pya-
HWKOT, OAHOCHO napye pyda. HajctapmnoT 3anuc nocBeTeH Ha MUMHepanuTe e pacnpasaTta "3a KameHoT", HanvwaHa of,
TeogppacT (371-286 rog nHe). Toj HaBegyBa 16 pasnNU4YHN BULOBU MUHEPAsIM KOWU MW Aenn Ha MeTanu, Kamera 1 3emja.
Oco6eHo BHMMaHne noceBeTyBa Ha HUBHOTO NMPaKTUYHO 3HAYEHE CO LWTO HEFOBOTO €S0 MMa KapakTep Ha "eKoHoMcKa
MuHeponoruja". MuHeposiorujaTta kako Hayka 3anoyHyBsa [a ce pa3BmBa BO BPEMETO Ha peHecaHcaTta. CakCOHCKMOT nekap
n pygap Arpukona (Georg Bauer Agrikola 1494-1555) nctakHyBa Lena Husa m3n4kn 0CO6EHOCTU HA MUHEpPanuTe LWTO ce
Ba>kHU 3a HMBHaTa AmjarHOCTMKa U cuctematmka. Herosarta cuctemaTtuka ondaka okony 60 MuHepanHum sngosu. XVIII
BeK e nepuog Ha 6yeH pasBUTOK Ha MMHeposiormjaTa WTo oAv napanesiHo CO OrpOMHUTE AOCTUTHyBarba BO Xemujara u
duamnkaTa. Bo no4yeTtokoT Ha XIX BEK aMepuKaHCKNOT MuHeponor Jaxa (J.D. Dana 1813-1895) paspaboTyBa MUHEPOSIOLIKA
Knacudukaumja Koja ce 6asvpa Ha XeMUCKNTE OCOBEHOCTM Ha MUHepanuTe.

Mpunepansaure Tena, T.e. CETO OHA IITO ja
npeTcTaByBa 3eMjUHaTa Kopa € IMPOAYKT Ha MpHu-
ponHu peakuuu. Tue ce rmaBHO Off HEOPraHCKO IO~
TEKJI0, HaCTaHATH IO MAT Ha TEOXEMUCKU NPOLECH
OJ1 MaTepHjasIoOT LITO € Bp3aH HEMOCPEHO 3a 3eM-
juHata kKopa. Co y4ecTBO Ha OMOXEMHCKHUTE IpO-
1[ecH HacTaHyBaaT MUHEPAJHM Teja CO OpraHCcKo
HOTEKJIO - buoauitiu (IpUMeEp, jarsieHu, OpraHore-
HM BapoBHHIM U 71p). Ha noBpmmuara Ha 3emju-
HaTa Kopa ce cpeTHyBaaT M TaKBHU TeJja IITO CE CO
MOTEKJIO Off MefylulaHeTapHHOT mpoctop. Toa ce
METEOpUTHUTE, T.€. MUHEPATIHH TeJla CO KOCMUYKO
HOTEKJIO.

HayuynaTta pgucnumivHa MHHepOJOrHja ru
npoyuyBa: popMaTa, XeMUCKUTE U (PU3NIKHUTE OCO-
OMHM, HAYMHOT Ha TIOCTAaHOK M MEHYBameTO Ha
MUHepaluTe Bo npupopara. [IpoydyBajku ru Bak-
BUTE MOEMHOCTH Ce BOCTAHOBYBAaT M MPUHIUIN-
T€ U METOAUTE MO KOM MHUHEpPAINTE ce Kiacuu-
KyBaaT, a BOEJJHO CE OCO3HaBaaT U HUBHUTE MTOTO/I-
HOCTH 3a IpakTU4YHO Kopuctewe. [locrojaT pas-
JUYHA METOJU 32 UCTIUTYBakhe Ha MUHepaiuTe. 3a
HUBHOTO MOP(OJIOIIKO UCTIIUTYBalkE € MOTPeOHO
Jla ce ©Ma MUHEpaJl IITO ce Pa3BUII BO jaCHU KpHC-
Tau, JofeKa ONTUYKUTE OCOOEHOCTH HAa MHMHEP-
aJuTe MOXaT Jla ce UCIUTYBaaT 0e3 pa3juKa Aaln
ce pa3BHeHM BO KpucTaiHa popma unu He. [Toct-
0jaHOTO BOBEJlyBam-€ HOBU METOM 3a MCIHUTYBa-
1€ Ha MUHEPAJIIUTE OBO3MOXKMUIO HUBHO c€ TOMIO-

ca. 9, Aawap - eaxcern murepo-
aouwku aokaauiteini 00 C8elticko 3Hauerbe
Opo pa3nukyBame. [lenec ce nmo3natu okomay 4000 Ha tiaanunaitia Koy

Ppa3nYHyd BUAOBU MUHEPAJIH.
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ca. 10, IpucycitiBo Ha AUCKYH 80 K8APUUTIL U
ouciiier 8o Ileaazonoiu

MpuHepanuTe of UCT WK Off pa3iudeH BHJ
Mefy cebe cpacHyBaaT M Ha TOj HAUMH OOpa3yBaaT
Pa3HOBUHHU, BO TNOIJIE[ HA MUHEPOJIOMIKUOT CO-
CTaB IOMaJIKy UJI1 HOBEKE CIIOXKEHN MUHEPAJIHU Te-
na. Toa ce 3aeHUIM HA MUHEPAIIH, T.€. MUHE-Pal-
HU arperaTu. HajpacrpocTpaHeT MUHEpaJIHH ar-
peratu ce kapiiuite. Cope IETPOreHUTE MU-HE-
pajy KapIuTe ce pa3juKyBaaT €HU Off APYTU U ce
knacugunupaat. I[Tokpaj Toa, o HUB MOXe fia ce
IPOTONKYBaaT U NPOLECUTE Ha CO3[jaBambe U Mpo-
MEHHTE BO KapnuTe. Bo ofHOC Ha BKYNHUOT OpOj
MO3HATH MHUHEpand, OpOjoT Ha MUHEPAIUTE IITO
MOKe Jla ce U3]BOjaT KaKo OWTHHM 3a U3TPayBabe
Ha KapluTe € Maj.

OcHoBHa pa3nuka nomel'y MUHEpaJioT U Kap-
naTa € Toa IITO MUHEPAJIOT € peJlaTUBHO XOMOTe-
HO TeJ0. 3Hauu, MUHEpaJIUTe Ce XOMOreHu (pu3ny-
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KO - XeMHUCKH JIEJIOBU Ha 3eMjluHaTa KOpa IITO UMa-
aT MpaBWJIHA BHATPEIIIHA rpaj0a, iy MOKaxkyBaaT
TEeHJICHI[Mja TaKBaTa rpajda jia ja ocTBapar.

Kpucrtanu

Munepanute 0OMYHO Ce jaByBaaT BO LIBPC-
Ta cocrojba. Kako enHa o nmocneguuure Ha npa-
BUJIHATA BHATpEIIHA Ipafda U HUBHATA MpaBUIHA
HaJIBOPELIHOCT, MUHEPAJIUTE CE jaByBaaT BO KpHUC-
TanHa opMa, WK eTHOCTAaBHO Kpucidaa (ci. 11).
BoTekoTHa pacTe®mEeTO Ha KPUCTAJIOT CE pa3BHBa-
aT CUMETPUYHO PAaCHOPENECHN ITPAHNYHU €IIEMEHTH:
cilipanu4Hu ospuuru, pabosu n azau. Pamanre
MOBPIINHY [0 OTPaHNYyBaaT KPUCTAIOT Of] CUTE CT-
paHu, fojaeka paboBUTE ce MPABOJINHUCKYU TPAHUY-
HU €JIEMEHTH Ha IONIMPOT Ha [IBE CTpaHU. ATJIUTE Ha
KPHUCTAJOT € CO3[jaBaaT Ha MECTA Ha JOIMUP Ha TPH
UM noBeKe cTpanu. PaMHaTa moBpiimHa Ha Kpuc-
TaJIOT MOKe fia Oujie co pa3nnyHa popma: mpaBo-
arojiHa, TpUaroJjiHa, KBajipaTHa, poMOOU/IHA, Tpa-
Ne30MU/HA, IEITOBU/IHA, IEHTarOHaIHa UTH. Pabo-
BUTE Ha KPHUCTAJIUTE CE pa3juKyBaaT IO CBoOjaTa
NOJI>KMHA ¥ OCTPHHA, JOJIeKa arIuTe MOXKe fia OupaT
TPUCTPaHU, YETBOPOCTPAHU UTH.

ca. 11, Kpuciiaau na zpanait 00 Ileaazonotl,
60 Mapuoso



Kpucranure perko ce jaByBaaT Kako camo-
crojuu nHauBUAYyU. Hajuecro mefy cebe cpacHyBa-
aT, P ITO, Ce co37aBaaT MpocTu (Of] ABa MUHE-
paja) wim NOBeKeKpaTHA MUHEPAITHY OIIM3HAIN.

N3nBojyBameTo Ha Kpucranute (uBpcra a-
3a) HacTaHyBa caMo MPH OfipeicHa MPe3aCUTEHOCT
Ha pacTBOPOT, OJHOCHO MpenajieHnoT pacron. 13-
[ABOjJYBAHETO HAa OJJICIMHU MUHEPAIH Of] pPacTBO-
pOT, T.€. KpUCTajau3alyjaTa 3aBUCU Off KOHLEHTpa-
1gjaTa U XeMHcKaTa Mpupoja Ha pacTBOPOT, TEM-
nepaTtypara u JoHeKajie off IpuTHcoKoT. [TponecoT
Ha pacTe€ Ha KPUCTAJIUTE BO IPEJIajieH pacTon ce
MOTIIOJTHO MCTU KaKO M BO MPE3acCUTEH PacTBOP.

Kpucranuszanujata Bo OCHOBa € IPaBUIIHO pa-
CriopeflyBamke Ha MUHepalHuTe yecTuuyku. Hej3u-
HHUOT IIOYETOK ce 00jacHyBa Ha HAUMH Kora Iopa-

N TIPe3aCUTEHNOT PacTBOP WM CHUXKYBambe Ha
TeMIiepaTrypaTa Ha paCTBOPOT OIpEACHHN YeCTUUKH
npecTaHyBaat cio6ofHo Aa ce asmkat. Co Toa ro
oOpa3yBaaT LEHTAapOT Ha KpucTainuzanmjara. Tue
I'Ml IPUBJIEKYBAAaT COCEJJHUTE YECTUUKH U CO3/]aBa-
aT KPUCTAJIEH 3aYeTOK OKOJIy KOr'O Ce CI0XYyBaaT
BO IIPAaBUJIHM HU3U U OcTaHaTUTe yecTnuku. Co npu-
BJIEYHATA CUJIA YECTUIKUTE JIeTTyBaaT eqHH Ha [IPY-
TY ¥ Ha TOj HAYMH ce Ip>KaT BO Mef'yceOHa paMHO-
texka. Ha oBoj HaumH kpucranor pacre. CioxyBa-
HETO Ha YECTUYKUTE He Ce BPILIHU CO UCTa Op3UHa BO
cute npasuy. busiejku Op3uHaTa Ha pacTemwe € efi-
HaKBa CaMO BO MAapalielIHu MPaBIH, IPU MPOLUECOT
Ha KpHUCTaJn3alyja ce co3faBa Tello CO MpaBUiIHA
BHATpeIIHa rpafbda, OrpaHnYeHo CO pa3iindHa MO-
70%0a Ha MOBPIIMHUTE, T.€. CE CO3/1aBa KPUCTAI.

KAPMA

KapnuTe ce npupofiHa 3aeHuLa Ha MUHEPaITHW arperaTi Co OApeeH MUHEPaieH U XEMCKM COCTaB U CO OfpeseHu
CTPYKTYPHM KapakTepucTuku. MocToeuknTe Knacugmkaumm Ha kapnute ce 6a3vpaart Ha pasfiMiyHu OCHOBW, KaKo LUTO Ce:
HaYMHOT Ha MOCTaHOK, MUHEeParHUOT COCTaB, UMM NakK, XeMU3MOT Ha Kapnara.

Cnopef reHeTCKUTE 1 reoNOWKUTE YUHUTENU (HAYMHOT M YCIIOBMTE Ha MOCTAHOK) KapnuTe ce AenaT Ha TPy ronemm
rpynu: MarMaTCKu, CeguMeHTHN VI MeTamopgbHu. Co HAYMHOT Ha MojaByBarbe, MOCTAaHOKOT, COCTaB M Knacugukaumja Ha
KapnuTe, Kako efiHa of, (hyHAaMEHTaIIHUTE reoNOLWKM AUCLMIIINHY ce 6aBu meTposnorujaTa (netTporpaduja).

MarmMmaTCKu Kapnu

MarmMaTckuTe Kapny ce HacTaHaTH CO KOH-
conmpalyja Ha BXEIITEeHNOT TeYeH PacTol HITO ce
HapeKkyBa Mazma (JTATUHCKH ignus - oraH). Hej3u-
HaTa MaHu(ecTranyja Ha MOBPIIMHATA CE HAPEKY-
Ba s#asa. MarmMaTckuTe KapI ce ieaT Ha TpH Tpy-
H: 02a0uHCKU, OTHOCHO IUTyTOHCKU WJIM UHTPY-
3UBHH, U3.1u6HU (BYIIKAHCKH, €(Dy3UBHN ) U HCUHHUL.

Jl;mabuHCKUTEe MarMaTCKu KapIy ce co3fa-
BaaT BO ClIy4aj KOra MarmaTa OI[BPCHYBa BO BHAT-
pemHocTa Ha 3eMjuHaTa Kopa. I3nuBHute Kapnu
ce pe3yJTaT Ha JiaBaTa IIITO OI[BPCHYBA Ha TOBIIIN-
HaTa Ha 3emjara, ofieKa XKUYHUTE TPeTCTaByBaaT
OTpaHoIM Ha TIyTOHUTOT. Kako pe3ynrar Ha cre-
IU(UIHATE YCIOBH HA MOCTAHOK THUE Of] TUTyTOH-
ckuTe (IIaGMHCKN) Kapiy ce pa3inKyBaaT CTPYK-
TYpPHO a MOHEKOTall W MO0 MUHEPAIHUOT COCTaB.
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IInyToHCKUTE O BYJIKAHCKUATE KapIu Jiec-
HO C€ pa3lMKyBaaT CIOpef CTPYKTypaTa U MU-
HepaJHHUOT cocTaB. [ToMmery oBHe iBE TpyNu IOCTOM
Majia HO3HA4yHUTEeIIHAa Pa3IiKa BOXEMHUCKHUOT COCTaB
LITO € BO BPCKA CO Pa3/IMYHUTE YCIOBH Ha Jiafe-
Be.

Knacudukanmjata Ha MarMaTcKuTe Kapnu
CTOpefi HUBHUOT XEMHUCKHU COCTaB MPBEHCTBEHO Ce
ofiHecyBa Ha cofpxkunHaTa Ha Si02 Bo kapnaTa. Cno-
pen colpsKMHATa Ha OBOj OKCHJI KapruTe ce TMOojie-
JeHN Ha: Kuceau (coapskuHa Ha SiO2 npeky 66 %),
uHitiepmeoujaaru co cogpxkuna Ha SiO2 o 52 o 66
% ¥ 6a3uyHu Kapny co cofpxkuHa Ha SiO2 momai-
Ky o1 52 %. I1o Hekou knacudukanuu ce u3aBojy-
Ba U rpyna Ha yaitipaba3uyHu Kapnu cOo MOMAaJKy
of 45 % Si02. O6uyHO KapnuTe 60raTé CO CHIIU-
IUyM C€ OJNIMKYBaaT CO MOTOJieMa COIp>KWHA Ha
KBapI| ¥ (pejcrnaTé u ce MOCBETIIH.



ca. 12, Cuenuiti 00 iinanunaitia Ieaucitiep co
iopgpupcka ciipykitiypa

Criopey; HAUMHOT Ha CpacHYBamhEHa COCTOj-
KHUTe, Kako U cropef popMara U rojeMuHarTa Ha
3pHaTa ce OofipeflyBa CTPyKTypaTa Ha MarMaTCKu-
Te Kapnu. Kaj nnmabuHckuTe Kapny KOHCOJIUANpPa-
HU BO JIOJTHOTO ¥ TOPHO TUTYTOHCKO HUBO KPHUCTa-
nu3anmjara Tedena nojeka. [Topagu Toa cure mMu-
HEepaJIMOXeJle Jla ce KPUCTaan3upaaT BO 3pHA CO
NOJIe[IHAaKBA UJIM NMPUOIMKHO eJHAKBa T'OJIEMUHA.
Toa e T.H. 3pHecitia CTPYKTypa Ha KapIure.

Cnopej fUMEH3UHUTE IITO TM UMaaT 3pHa-
Ta KapmuTe ce fieyatT Ha: 2pybo3pHeciliu, KpyiuHOo-
3pHeciil, CpeOHO3PHeCiU W CUIHO3PHeCcU. AKO
KapIuTe ce KpUcTaau3upaar BoO ABe dasu, o KOH,
npBarTa Tedyelia ocnopo, Npu ABXKEHE Ha MarMa-
Ta Harope HeKOU MUHEpAJIH ce KpUucTanusupaar u
co3flaBaaT KpUCTajau co npaBuiHa ¢opma. 1o u3-
JIEBalkbeTO WM BTUCHYBAHETO BO OJIM3MHA HA TO-
BpILIMHATa OCTAHATHOT PacTol Op30 OLBPCHYBA.
Co Toa kapmata ce 37100MBa CO CTPYKTypa Kajie
KpPYITHUTE KPUCTAdW W3Ja4yeHM BO mpBaTa ¢asa
JIexXaT BO CUTHO3pPHECTA, MUKPO [0 KPHUIITOKJIAC-
THUYHA Maca. BakBaTa cTpyKTypa ce HapeKyBa iop-
¢upcka (cn. 12, 13). Taa e kapakTepucTUIHA 32
A3JIUBHUTE U KUYHUTE Kaply HaCTaHATHU BO MOIII-
He TUTMTKO HWBO Ha 3eMjuHaTa Kopa, Wiu Ha Hej-
3MHATa MOBPIINHA.
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ca. 13, Andensuit 00 unanunaita Koxcyg co
iopgupcka ciupyxiypa



TekcrypaTa Ha MarMaTCKUTE KapIu ce fie-
(puHMpa co MPOCTOPHHUOT pacrnopef Ha COCTOjKU-
Te, omdakajKku ja BHATpEIIHATa HMCIOIHETOCT Ha
MarmarckaTtamaca. Tekcrypara e pe3yarar (moce-
[WIa) HA CHAOTCHHUTE W er30reH’ (PaKTOpH IITO
fienyBajie BO TeKOT Ha KpUCTaju3alyjaTa Ha Kap-
necrara mMaca

Kora cute cocTojku Ha KapnaTa ce pacro-
pefieHr paMHOMEPHO U JlaBaaT XOMOT€H CKJION Be-
JUMe JieKa KaplaTa MUMa MAacueéHa WU XOMOTeHa
TekcTypa. lllkpunasaitia TEKCTypa HacTaHyBa Ka-
KO IIOCJIE[IUIIA Ha IEjCTBO Ha CUJHU MPUTUCOLH BO
TEKOT Ha KOHCONIUJlalfjaTa Ha KapnaTa W IO Hej-
3e. Il;movectuTe WaM NyHINecTd COCTOjKM Ha Kap-
IaTa Kaj BakBaTa TeKCTypa 3a3eMaart 1noyuoxoa cro-
pen HacokaTa Ha NPUTUCOKOT. DayuoHailia TEKC-
Typa ce jaByBa KaKo IIOC/Ieiula Ha TeUYEH-e Ha Mar-
MaTa IIpH Hej3MHaTa KOHCOIUAAIMja TO YKaxKyBa
U Ha HacOKaTa Ha Teuewe Ha J1aBaTa. Meypecitaiua
TEKCTypa HacTaHyBa KaKo pe3yJTaT Ha TacOBUTHU
MeypH, NpH LITO, 3a0CTaHYBaaT KPY>KHU LIyILIU-
HHU. AKO HIYINIMHUTE NOJOIHA Ce UCIOJHAT CO He-
KOU Of] CEKyH/IapHUTE MUHEPAJIA ce 00pa3yBa MaH-
Oouecitia TeKcTypa. BakBaTa TekcTypa € 0OMYHO
KapakTepUCTUYHA 3a CyOMapuUHCKHUTE 0a3alTHU U
nujaba3Hy U3JIHMBH.

CeAUMMEHTHM Kapnu

CelMMEHTHHTE, WX KAKO IITO Ce HAPEKY-
Baat TaJoKeHU Kapnu (1aT. Sedimentum - Tamoxe-
I¢), HACTaHYBaaT Of] MPOAYKTU Ha XEMHCKA U Me-
XaHMYKa MpepaboTKa Ha MPETXOHO CO3/IafICHATE
MarmMaTcKu, MeTaMOP(HH UK CETAMEHTHU TBOPOU.
3a ;a mojye 10 co3laBare Ha IBPCTA CEIUMEHTHA
Kapra MoTpeGHO € CYKIECHBHO J1a Ce OCTBapaT CJi-
eTHATE YCIOBH; MOBPIIMHCKO pacrnarame (pa3apo-
OyBame, pacTBapame), TPAHCIIOPT, TaJlOXKeme (ce-
TMMEHTaIuja) u fujareHe3a (ouBpcHyBame). Cenu-
MEHTHHTE KapIH BO OCHOBA Ce JIeJIaT Ha: KAACiuY-
HU, HACTAHATH Of] Pa3ApOOeH KaprecT MaTepujal,
Op2aHOZeHu HACTAHATH BO COJICjCTBO HA OpraHW3-
MHTE Off PACTUTEITHO UJIHA KMBOTHHCKO TMOTEKIIO U
xemucku (MUHEPAJIOTEHH ) HACTAHATH CO JTAaYCHHE O]
COOJIBETEH PacTBOpP.

3Hauu, Kako 6a3a 3a Kjacuukanyja Ha ce-
AUMEHTHUTE Kaply ce 3eMa CINYHOCTAa BO HAuu-
HOT Ha HUBHHUOT OCTaHOK. BakBaTa, reHeTCKa Ki1a-
cudukaiyja, BO OCHOBa ce 6a3upa Ha areHCUuTe Ha
MPEHOC Ha MaTepujanoT (Bojia, Mpas, BeTep), Ha Tp-
oIlecUTe Ha TalOoXKemhe (MEXaHNUKO, XeMUCKO) 1 Ha
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CpenvHaTa Ha TaloXemwe (BOHa, KOHTUHEHTAJHA).
Bupniejku cequmMeHTHITE Kapiy OOMYHO MPETCTaBY-
BaaT cMeca Ha CEKakBU MOXKHU IPONOPLUHN U Yec-
TO YMHAT Offpe/ieH IPEOJ, TOKpaj UMETO Ha KapnaTa
ce loflaBa M OIMCHA MPUIaBKa, KAKO: BAPOBHUYKHU
IIECOYHNK, [TIMHECT BAPOBHUK, IIECOYHA [NIHA UTH.
ITocrojat gogaBKu MITO ja O3HaUyBaaT U TEKCTYp-
HaTa KapaKTEepUCTHKa Ha KapaTa: MacUBHA, JIEH-
TecTa, 6AaHKOBHUIHA, TEHKOCIOEBUTA, (pOCUIOHOC-
Ha 4 p.

IIpouecure BO KoU ce BKIy4E€HU IPOMEHU-
T€ Ha CEeIUMEHTUTE BO BPEMETO NoMel'y HUBHOTO
TaNOXEWHE U NOTIOIHO OLBPCTYBabhE C€ HAPEKYBa
oujazenesa. Co oBUe TIpo1iecH ce ondaTeHu: OIBpC-
TYBaWbETO, IEMEHTAljaTa, METaCOMATCKUTE 3aMe-
HU U [TpeKpHcTann3alujaTa Ha CeAMMEHTOT. 3a Kia-
CTUYHUTE CEUMEHTHM KapIu € KapaKTepUCTUIHO
MPUCYCTBOTO HA UeMeHill, T.e. MaTepujajl co KOj
¢parMeHTUTE Ha CEUMEHTOT ce Bp3aHu. CaMuoT
IpoleC Ha Bp3yBame Ce HAapeKyBa IEMEHTalyja.
LlemenTHaTa Maca BO CEIUMEHTHUTE KapIH ja mp-
eTCTaByBaaT paclIpOCTPAaHETUTE MUHEpAJH: OMnall,
KapOOHAaTH, JIMMOHUT U JIp. XEMHUCKHUOT COCTaB Ha
CEeJUMEHTHUTE KapIU € MOIIHE IPOMEHIIUB U THE
MOKaXKyBaaT MHOTY IOroJjieMa pa3HOBHJHOCT OT-
KOJIKY MarMaTcKuTe Kapnu. MUHepaJIHUOT cocTaB
Ha CEeIMMEHTHUTE KapIlu MOXe f1a Oujie CIIOXKEH, a
BKYITHHOT OpOj Ha MUHEpaJX LITO ce jaByBaar fia €
rojieM. MuHepanure BO CelUMEHTHUTE KapIH Ipu-
naraaT Ha JIB€ Pa3JIuIHU FPYIH - OeiUpUMUYHU U Xe-
mucku. [IpBuTe npercraByBaat cTaOMIIHU MUHEPA-
71, 0CIIOOO/IEHN O] MATHYHATA KapIa BO MPOLECOT
Ha HEj3MHOTO pa3ApoOyBame, JoJjeKa BTOPUTE HAaC-
TaHyBaaT CO TAIOXEHE Of] COOJIBETEH PACTBOP.

ca. 14, Hauun Ha 8p3ysarbe HA KAACHUUYHULLTE
CceOUMeHIUHU Kapiu



ca. 15, CiupyxitiypHa kapaxitiepucitiuka Ha 6peva co azaeciiiu (ppazmeHitiu, 1e60 U iaseozeHa
0eAlllo8UOHA CeOUMEHTUAYU]A 80 UEHIPAAHUOTI Oea Ha Makedonuja

ITon cTpykTypa Ha CEJUMEHTHUTE KapIly Ce
nojgpa3oupa HUBHaATa (pu3nUKa rpajgda, T.e. ycio-
BUTE Ha MefyceOHHUTE OJHOCH Ha 3pHaTa (rojieMu-
Ha, popMa) IITO ja U3rpajyBaaT Kapmara 6e3 pas-
JIMKa HA HEj3MHMOT MUHEPAJICH WIN XEMHICKH COC-
taB. CTpyKTypaTa €, 3Hauu, MOCJIEANIa HA CHTE
MPOIIECH IITO MPETXOJIeNIe BO CO3IaBalkeTO Ha OfI-
peneHa cenuMeHTHa Kapna. [ToctojaT Tpu OCHOB-
HU TUNAa CTPYKTYpU HA CEIUMEHTHUTE Kapmu, W
TOa: KJIacTW4YHA, Kpucrajiecta u amopdpua. Kaac-
[iuYHaitia CTPYKTypa € KapaKTepUCTUIHA 32 CeNlu-
MEHTHUTE KapIy U3TPajIcHN Off HeBP3aHU WJIH Tie-
MeHTupaHu ¢pparmeHTu. OfieIHd TUIOBU Ha KJI-
aCTUYHATa CTPYKTYypa TIIaBHO CE pa3juKyBaaT Mo
¢opmara Ha 3pHaTa (pparMeHTUTE), HABHATA T'O-
JeMuHA (TPaHyJIOMETPHUCKU COCTaB) W KOJIUYECT-
BOTO Ha (pparMEeHTHTE BO OIHOC HA IEMEHTOT, Ofl-
HOCHO N0 HAYMHOT Ha HUBHOTO Bp3yBambe. ['oe-
MUHaTa 1 (popMaTa Ha YeCTHUKHUTE (3pHATa) € Ba-
3KEeH CTPYKTYPEH €JIEMEHT Ha KJIACTHYHUTE Kapru
IITO 3aBHCH OJf EM30TEHUTE YCIOBH IPH TPAHCIIOP-
TOT ¥ TANOXKEHETO. PparMeHTUTE BO KIACTHIHU-
Te CeMMMEHTH MOXKe Jla OumaT: He3a00JICH! UJIH ar-
nectu (cn. 15), mosyaryiecTd, mony3ao0eHu, 3a00-
JIEHU ¥ TOOPO 3a00JIeHN (OKPYIIIH).

Crnopep; rojieMrHaTa Ha 3pHaTa ce M3JBO-
jyBaat: rpy0O3pHecTa CTpyKTypa co TOJIeMUHa Ha
3pHaTa MpeKy 2 mm, cpefHO3pHecTa (ICaMHUTCKA )
co ronemuHa nomery 0,05 u 2 mm, cuTHO3pHECTA
ox 0,005 go 0,05 mm u ¢uHO3pHECTA (TIENTUTCKA)
CTPYKTYypa co rojeMuHa Ha 3pHarta nop 0,005 mm.
OcBeH KJ1acTUYHaTa CTPYKTYpa, KOja IIOKaKyBa BO-
€lHauYeHa roJIeMIHA Ha )parMeHTUTE, T.€. IpUIa-
fa Ha eflHa KJjiaca, IOCTOjaT M ciaydau kora gpar-
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MEHTHTE BO KapnaTa uMaaT pa3juyHu JUMEH3UU
U npunaraat Ha JIB€ WIM TPH Kj1acu. 3Ha4M, MOXKe
na ce 300pyBa 3a Kiacupanu ((pparMeHTH cO BOeJI-
HaveHa TOJIeMUHA), c1ab0 KIIaCMpaHU U HEKJIacH-
paHu ceAMMEHTHU KapIy Co U3pa3eHa HeBOeIHaue-
Ha roJieMuHa Ha (pparMeHTHTeE.

ITo HauMHOT Ha Bp3yBambe (LIEMEHTHPAE ),
KaKoO M 10 OTHOCOT - KOJIMYNHATA IOMET'y [EMEHTOT
U (pparMeHTHTE Ce pa3IuKyBa KJIaCTU4YHA CTPYKTY-
paco 0a3aneH IeMeHT Kajie (hparMeHTHTE ce Haofa-
aT BO leMeHTHa Maca 1mto ynnu 30-50 % op kapna-
Ta. [Ipu BakBa cTpyKTypa (pparMeHTUTE HE CE 10
nupaar, T.e. "ImBaat" BO 1eMeHTOT (ci. 14, A).
CrpykTypa cO IPOCTOPEH LIEMEHT € KOora IeMeH-
TOT T MCIIOJIHYBa CUTE MerynmpocTopu (IOopHu) HO
3pHara ce gonupaar. [TocTon u cTpykTypa Kora 1e-
MEHTHHOT MaTepujaj ' oOuKoyyBa pparMeHTH-
T€ HO TOj He T'O UCTIOJIHYBa cHoT Mefynpocrtop. [Tpu
KOHTaKTHa CTPYKTypa LEMEHTOT Ce jaByBa camo
Ha JomupoT Ha pparmenTute (ci. 14, D).

Kpuciuaaeciuaitia cTpyKTypa ce OJIAKYB CO
MefyceOHO HEMOCPENHO CpacHyBambe Ha (pparMeH-
tuTe. Taa ce pa3nuKyBa IO HAYMHOT Ha CPACHYBa-
€ ¥ 110 ToJIeMIHAaTa Ha (pparmenTure. Criopes ro-
JleMHHAaTa Ha (pparMeHTHUTE ce pa3jnKyBaaT MakK-
pokpucTajiecTa CTpyKTypa Kora 3pHaTa ce BUJJIV-
BHU CO TOJI0O OKO, MUKPOKpHCTAJIECTa KOra Offel-
HY 3pHa Ce pas3iIMKyBaaT caMoO IIOJI MUKPOCKOII U
KPHUIITOKPUCTAJIECTAa CTPYKTYpa Kora 3pHaTa He MO-
2Ke J1a ce BUJAT HUTY IO MUKpocKoIll. Ceepoauil-
cKailia M ooAuilickaiia CTpyKTypa ce cneliuunaHu
CTPYKTYPHU BapUETETU HA XEMUCKUTE CENUMEHTHI
KaJie KaKko LIEHTap Ha KpUCTalu3alujaTa ce jaByBa



3pHOMNIECOK. OOMUTOT € CO KOHIEHTPUYHA CIIOEBU-
Ta rpagbda co roJieMruHa 10 2 mm, JofieKa ako e TMo-
rojieM oj 2 mm ce HapeKyBa iusoauiti. CBeponT-
CKaTa CTPYKTypa ce KapaKTepus3upa co Kpucrayie-
CTHU arperaTtu Off TeHKU UTJUYECTH KPUCTAIH pac-
NOPEJEHN PajiijaTHO OKOY LEHTApOT Ha KpHUCTa-
nu3auujata. buozenaitia WM OpraHoOreHa CTPYK-
Typa ce KapaKTepHu3upa co MPUCYCTBO HA MOroJje-
MO KOJIMYECTBO OPraHCKH ((POCHUITHI ) OCTATOLY KOU
co hopMarTa u rojieMuHaTa BIUjaaT BP3 OMIITHOT
U3rJefl Ha Kaprara.

Tekcrypara Ha CEIMMEHTHUTE KapIIy ja mp-
eTcTaByBaaT KpymH# (hOpPMH IITO € TIOFoGpo f1a ce
HaOIbyyBaaT TEPEHCKM OTKOJKY KaKO WM3JBOCHU
npuMeponu. TekcTypaTa Ha CeAUMEHTHUTE Kapln
€ co (pM3MUKO MOTEKIIO, T.€. € CO3/aJieHa 3a BpeMe
Ha ceIMMEeHTanyujaTa Wi HelTo noponHa. Exna on
OCHOBHHUTE TEKCTYPHU KapaKTEPUCTUKM HA CEJu-
MEHTHUTE KapIiy, IITO TO OJIECHYBa HUBHOTO Ofpe-
IyBame Ha TEPEH e caoesuitiociia. Cnojor (stratum)
€ MHMBUJIyaJIeH IeJT Ha KapraTa Koj ce M3/[BOjyBa Off
CIIOEBUTE LITO JIeKAT HA/l ¥ IO HeTO. 3HAaUH, CJI0jOT
“Ma TIOMaJIKy WU MOBeKe eJHOPOJIEH COCTaB, OIl-
PENeieH co mapaeTHy UK cyOnapaseTHi ITPaHny-
HU noBpImHA. [10 mpaBUIIO cioeBuTe ce Co aleKy
MIOTOJIEMO XOPH30HTAIIHO MPOTEramke OTKOIKY CO
BepTHKaiHa MOKHOCT. Criopes; MOKHOCTa (iebenu-
Ha) ce pa3iuKyBaat: JucT (medenuHa mox 5 mm),
wioya (momery Smmu 5 cm), cioj (op S cm o 60 cm)
u 6aHK (0o 60 cm 10 2 m). MacuBHUTE Kapnu nMaaT
fgebenmHa Ha CIIOEBUTE Haf 2 m.

meTamopdHM Kapnu

MeTamopguuTe Kapnu (metamorphe, mpo-
MeHa Ha (popMaTa) mpeTcTaByBaaT TpeTa rojemMa
rpyna Ha kapnu. Tue ce HacTaHaTH co IpeoOu-
KyBambhe Ha MarMaTCKUTE U CE[IUMEHTHUTE, WX Ha
BeKe MOCTOEUKUTe MeTaMOp(dHH Kapnu. Baksure
IIPOMEHH ce pe3yaTaT Ha (PU3NUKO - XEeMHUCKUTE yC-
JIOBH KOM C€ Pa3jIMKyBaaT Off OHHE IITO BIIajieelie
BO BpEMETO Ha MOCTAaHOK Ha MaTHUYHAaTa (Marmar-
CKa WM cefuMeHTHa) Kapna. Hajuecro meTamop-
¢pu3MoT ce BpiIM MOpagu IPOMEHA HA IPUTUCOKOT
U TeMneparypara, Ipu ITo, npeoOpa3baTa Ha Ma-
TUYHATa KapIia MoxKe J1a Oujie CTpPYKTypHa, MUHEPO-
nomka u xemucka. Co mpolecoT Ha MpeKpHUcTau-
3alMja ce 3rojemMyBaat 3pHara. Taka, Ha Ipumep,
OJ] BAPOBHHUIIUTE CE CO3laBaaT MEPMEPH, Off IIECOY-
HUIYM KBapUUTH UTH. TEPMUHOT wikpunasocii uim
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ca. 16, Cuiinospreciu ¢puauin (A), wiuiiuuna
WKPUAAsocini Kaj ZHajcoiti (B)

¢onujanyja ce TpUMEHYBa 3a 3a€MHUOT NapalielieH
pacnopep Ha JIUCTECTUTE MUHEpaJ: OUOTHUT, MycC-
KOBHT, XJIOPUT, TaJK U JIp.

MertamopgHuTE Kapnu ce feaar Ha: peau-
OHAAHO - MEMUAMOPDHU, OUHAMO - METUAMOPPHU T
KOHINAKIIHO - meitlamoppHu. PernonamHo - MeTa-
MOp(HUTE KapIy HacTaHalle KaKo pe3yJTaT Ha ro-
JIeMU IBIZKEHa BO TuTOCcheparTa (enuporeHu, opo-
rean). Ce co3qiaBaat IOl pa3JInIHA YCIOBU HO Ce-
KOralil IMaaT rojiemMa pacipocTpaHeToCT. Bo 30Hu-
T€ Ha pacefHyBamwe, T.e. IPHU MOjakKu MEXaHUYKH
IBIKEHA CO IPOOEHE Ha IBPCTUTE KaplH HACTa-
HyBaaT INHaMo - MeTaMopcHuTEe Kapnu. Tue ce co
JIOKanHa pacrpocrpaderocT. KoHTakTHO - MmeTa-
MOp(HUTE Kapmu ce MPOAYKT Ha BIMjaHUETO HA
BJXKEIITEHAaTa MarMa Bp3 KapIHWTe OKOJy Marmar-
CKUTE UHTPY31H. Bo KOJIKY KapnaTa e JesyMHO Ip-
eo0pa3eHaTorail Ha MMETO Ha IPBOOUTHATA Kapla



I'paHuT co KpynHE Kpucrany Ha ¢enacnat (2-3 cm), 2. Okuect rHajc, 3. THajc co IEeHTOBHIHA CTPYKTYypa

ca. 17, Tpancopmayuja 00 mazmaiticka (Zpanuiii) 8o metiamopdra kapia (ZHajc)

ce gofasa npedukcor xeiua. [Ipumep; Mmeraneco-
YHHK, MeTaradpo utH. [Ipedukcor opitio ce Kopuc-
TH 3a MeTaMOp(HUTE KapIu cO MarMaTcKo MoTe-
KJIO (OPTOUIKPHIIIN), ofeKa NpeduKCoT ilapa e
3a OHUE HaCTaHATHU Of] CEAMMEHTHH KapIy - napa-
THAjCEeBH, MapAIIKPUILN UTH.

CTpyKTypHHTE KapaKTepUCTUKU Ha MeTa-
MOp(pHHUTE Kapny HacTaHyBaaT Ha fiBa HAUWHM.
[IpBuoOT € co mpouecoT Ha NpeKpUcTalIu3upame,
IpeMUHepanu3alyja Ha COCTOJKUTE U CO PacTeHe
Ha MUHEpaJIuTe BO IBpCTaTa WU AEIYMHO IBpPC-
Ta Maca Ha KaprnaTa. bujejku pacteweTo Ha MUH-
epajuTe BO MeTaMOP(HUTE KapIu ce HapeKyBa O.1-
acitie3a, CTPYKTYpUTe HACTaHATH Ha OBOj HA4YMH
ce MO3HAT! Kako Ouacitiuunu ciipyxiypu. Bro-
PHOT THII Ha CTPYKTYypa HacTaHyBa co ApoOerme Ha
IeJIOBY MJIM Ha IieslaTa Maca Ha IpuMapHarTa Kap-
na. [Topapu Toa, BakBaTa CTPyKTypa ce HapeKyBa
Kaaciuuyna ciupykidypa. I'panybnacTuyHaTa CT-
pPYKTypa nofpazoupa cocTojéa Kora COCTOjKUTE
BO MeTaMOpP(HUTE Kaplnu UMaaT NPUOIUKHO HC-
TaroJIeMIHa, JofieKa HeMoOnacTuyHarta (Hema, Bi-
aKHO) Ce KapaKTepH3Wpa CO NPHUCYCTBO HA WIIIU-
YECTH WM U3I0JKEHH CTON0eCTH MUHEpau (-
pokcenn, amdudonn). JlenugobmacTnunara (ae-
fiuc, IyIIIa) € co MPHUCYCTBO Ha JIYIITECTH MUHE-
panu (JMCKYH, XJIOpUT, Tank uTH). Kaj noppupo-
OllacTUYHATa CTPYKTypa OApefieHn MUHEpPAIN BO
TEKOT Ha OiacTe3aTa MopacHajle MHOTY MoOp30
OJ1 OCTaHAaTUTE, OMHOCHO ce mokpynHu. Knactuy-
HaTa CTPYKTypa HacTaHyBa IpH ApoOeHe Ha Kap-
naTa, Kako pe3yJTaT Ha TeKTOHCKHUTE INpPOIECH.
ITo ppoGemeTo 0OUYHO ce BpIIIK U peKpUcTann3a-
uja. Co 3aocTaHaTH KPYIHU 3pHA ce KapaKTepH-
3upa NopUpPOKIACTUYHATA CTPYKTYpPA.

Cnopen pacnopefioT Ha COCTOjKUTE BO Me-
TaMOp(PHUTE KapI MOXKE Jla ce U3/]BOjaT CIETHUTE
TEKCTYPH: KpULeciia, AeHitleciila, OKyectia, b6o-
buuecitia, macusHa M urjexyuona. lllkpunecrara
TEKCTYypace KapakTepu3nupa co nmapaneaeH pacno-
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pen Ha COCTOJKHUTE, MOPajy IITO, KapraTa JeCHO
ce JIeJIM BO MJI0YECTH UM TabsecTu fenoBu. Bak-
BaT TEKCTypa OOMYHO HacTaHyBa IPHU CHIIHO J€j-
CTBO Ha HAaCOYEH NPUTUCOK IPU INIUTKO HUBO HA
pernonanen meramopcpusam. HaGpanara crpyk-
Typa € crneuuguyeH BapueTeT Ha ILIKpUIecTaTa.
Kaj nenrecrara TEKCTypa COCTOJKUTE CE 30HATTHO
rpynupaHu Bo jeHTu. OOMYHO BakBaTa TEKCTypa
€ KapaKTepUCTHYHA 32 MeTaMOP(HUTE KapIH CO3-
NlajieH!u BO 1J1a00KO HUBO U NpU KOHTAKTEH MeTa-
mopdusaM. Kaj oknecrata cTpyKTypa oApeaecHu
COCTOjKH, OOMYHO KBapIl M (PeicaT THE3/IECTO
ce rpymupaar (ci. 17 - 2), nogeka 6o6uyecrara e
BCYIIHOCT CUTHOOKIecTa Tekcrypa. Kora cocroj-
KUTE ce pacrnopeneHn 0e3 OUno KakBa OpUeHTalu-
ja MeTaMop(HaTa Kapla UMa MacHBHA TEKCTypa.
HHujekuonaTa Tekcrypa noppazoupa BOpuU3ryBa-
e Ha MarMaTCKy (aIUTUTOMICH ) PACTOII TOJIK MO-
BpIIMHATA Ha IIKPHUIABOCTA.

Knacugukanujata Ha MeTaMopHUATE Kap-
Y € W3BeJlyBaHa Ha pa3jMyHU HAaYMHM, KaKO Ha
NpUMep: CIOpe] MUHEPATHIOT COCTaB, TEKCTypa-
Ta, KpUCTANMHUTETOT UTH. EfHA off HajuecTo yno-
TpeOyBaHUTE CHCTEMAaTHK! ce 0a3Wpa Ha TEeKCT-
ypHuTe KapakTepuctuku. Co Hea KapmnuTe ce jie-
JIaT Ha MKPUJIECTU U IEIYMHO IIKPUIIECTH O] efI-
Ha ¥ MacWBHHM MeTaMOpP(pHU Kapnu Off Apyra cT-
pana. Kapnure o npBaTa rpymna oGMYHO ce O3Ha-
YyBaaT KaKO KPHUCTAJIECTH IIKPWIIHU, a BTOPUTE
Kako MacuBHM MeTamMopdHu Kapnu. Criopep cre-
MEeHOT Ha KPUCTAJIMHUTETOT CE JleJiaT Ha ABE TPy-
MU Kaply CO BUCOK KPUCTAIMHUTET Kaj KOU COC-
TOjKHUTE TJIaBHO MOXKe /la ce riefiaaT co rojio OKO
M KapIy CO HU30K KPUCTAJTNHUTET.

Cnopeqi TEKCTYpHUTE KapaKTEPUCTUKH U
KBAaHTUTATUBHUOT MAHEPAJIEH COCTaB MeTaMopd-
HUTE KapIu ce TOJeJIeH! Ha CelyM OCHOBHH TPY-
nu: PUINTH, IIKPWILK, THAjCeBU, KBAPLUTH, MEP-
Mepu, aM(puOOIUTH 1 OCTaHATH METaMOP(HU Kap-
.






NMABA 11

KINACUOPUKALUNJA HA TEKTOHCKUTE ABUWXEHA U HUBHOTO
3HAYHE 3A CO34ABAKE HA CTPYKTYPHUOT PEJIJE®

TeKTOHCKMTe ABMKeHa Bo 3eMjuHarta Kopa, NoKpaj Toa WTO NpeAn3BNKyBaaT ABMKeHa Ha NOrofieMn KONMymHn Ha
KaprnecTu macv 1 doopmrparbe Ha pasHu CTPYKTYpu BO HMB, CO34aBaat v natuiTa 3a MarmaTckuTe gsumxera. Tue, ucto
Taka, ja ycnoByBaaT Mopdosiornjata Ha penjedoT, a BO KpajHa nvuHuja, rnegaHo rnobanHo, rm MeHysaaTt ogHocuTe nome-
fy KOMHOTO 1 BOAHUTE MOBPLUNHK Ha 3emjaTa.

Mop TEKTOHCKUTE ABUXKeha ce ondaTeHn MexaHU4ykuTe ABWXKera BO 3eMjuHaTa Kopa M ropHaTa 06BuBKa, Mog
yne BnMjaHve Joara Ao ABMXKEHe 1 NpemMecTyBame Ha KapnecTmoT matepujan Bo nutocdepara, a co Toa u Ao oapeaeHu
NPOMEHM BO CTPYKTypaTa Ha reonowkute Tena. Osue gsmxera 0cobeHo ce MaHmdecTMpaaT Ha nosplmHara Ha 3emjata
WM BO HAjBMCOKUTE AenoBu Ha 3emjuHaTa Kopa. TEeKTOHCKUTE OBWXKEHa Ce jaByBaaT Kako nocreuua Ha AenyBareTo
Ha noBeke hakTopy BO 3emjuHaTa Kopa 1 HejauHaTa BHaTPELLIHOCT, OAHOCHO ropHaTa 06BMBKa. TakBu ce: oU3NYKO - XeMUC-
KWUTEe npouecu, TONNoTHaTa eHeprvja, paaMoakTMBHOTO pacnarame, rpaButayuckara eHepruja, MmarmaTckute ctpyersa UTH.
TeKTOHCKNTE ABMXeHa 0OMYHO ce Aenart Ha rpynu, BUA0BU, TUMOBU M NOTTMNOBU. Kako OCHOBHa (ynpocTeHa) nogen6éa ce fe-
nart Ha enupPOreHeTCKMU N OPOreHeTCKU ABMXKEHA.

EMAPOITEHETCKU ABNXEHA

EHporeHnte aBmxera Kou fienysaart Bo nutocdepaTta npean3BuKyBaaT U3aurHyBate Ha e4H1 U cryLliTarse Ha Apyru
penosuHa 3emjuHaTta Kopa. BakBuoT MexaHn3am Koj ce oaBmBa MHOry 6aBHO U oridhaka OrpoMHU NMPOCTPaHCTBA € U3ABOEH
KaKo enuporeHeTCKN ABUXEHa, a caMmaTa nojasa e HapeyeHa enMporeHesa, of epeiros (KOMHO) 1 genesis (NOCTAHOK).

Co enMporeHeTCKUTE MPOIeCH Ha MOCTeNe-  TJIeJOT Ha 3eMjaTa NOoCTOjaHO ce MEeHyBa. AKO MO-
HO W3JUTHYBalk-€ Ha OfICTHU IeJIOBU Ha 3eMjuHa- JIa00KO ce HaBlie3e BO reojiollKaTa UCTopHja Ha
Ta KOpa cropef] 3acTapeHaTta Teopuja Ha reocuH- 3emjaTa Ke ce BUU IeKa pacnopeoT Ha KOTHOTO
KJIMHaM ce popMupa KOIHO, IofieKa CO COyIlITa- ¥ MOPETO MOCTOjaHo ce MeHyBasl. OpjesHu faeso-
e HaCTaHyBaaT MOpPHIbA M OKeaHHW. EmMporeHeT- BM Ha MOpHE-aTa W OKEaHWTE TMOBEKe Cce CIyIITa-
CKUTE BUKEHAa, KAKO OaBHM HHIIIAKka BO TO3UTH-  Jie, CO IIITO OBO3MOXKYBAJe CeAMMEHTAIja Ha pa3-
BEH W HETATHBEH CMHCOJI HajloOpO MOXKe la ce Ha-  JINYEH MaTepujal, fofieKa APYTH IeJIOBH Ce U3/INT-
O6JbyayBaaT BO KpajOpeskHHTE Mofpayja Ha MOpH-  HYyBajie U OBO3MOXUJIE TMOjaBa Ha MOTOJEMH KOT-
wara u okeanute. Cropey Toa, Kako MOCIEANIa HEHHU MPOCTPAHCTBA.
Ha JICjCTBOTO Ha ENMUPOTCHETCKUTE MBIZKEHa W3-
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ca 19. Tpanczpecuja (1) u pezpecuja (2)

BpanoBupHuTe Npouecu Bo 3eMjuHaTa Ko-
pa, KO ce MPOU3BOJ] HA ENMUPOTEHETCKUTE ABUXKE-
1A, JOBEIyBaaT 10 HaJJ0jAyBamkEe Ha BOIaTa Ha KOII-
HOTO WJIH [0 HEJ3MHO MOBIEKYBAHE Off KOMHOTO.
HawupyBameTo Ha BofjaTa Ha KOIIHOTO € O3HATO Ka-
KO ipaHczpecuja, TOfeKa MOBJIEKYBakbETO HA MO-
PETO O] KOITHOTO € TI03HATO Kako pezpecuja (cn. 19).
TpaHcrpecunTe U perpecuuTe Moxar ja ce jaBaT
U KakKo TOcJednla Ha OPOT€HETCKUTE JIBIKEHa,
T.€. CO U3IUTHYBah€ Ha MJIAHUHCKHU CTPYKTYPHU Of
HIMPOKH pa3Mepu, U NakK, P TI00aTHATE KITU-
MaTCKH MpOMeHH (TI0jaBa Ha TJlanyjanyja).

TpaHcrpecuuTe MTO ce CAYYUIIEe HU3 Teo-
JIOIUIKOTO MUHATO MOXaT Jia ce 3abeyiexaT 1o npu-
CYCTBOTO Ha KOHIJIOMEpPATHU CO KO 3allO4YHYyBa OfI-
nenHa cepuja Ha cequMeHTu. bunejku tue ce Ha-
ofaat BO Hej3WHaTa 6a3a ce HapeKyBaaT 0a3a.iHu
KOH2aoMepaiiu. BakBUTE KOHTTIOMEpPATH HACTaHY-
BaaT KakKo MOCIeula Ha HaujlyBalkbeTO Ha BojlaTa
Ha KOITHOTO, CO LITO CUJIHUTE OpaHOBU T'Ml pa3fApo-
OyBaat kapnuTe. PaznpoObeHnoT MaTepujail ce iBu-
KM, OJHOCHO TpKaJla IPEeKyY IBpCcTaTa NOAJIora, no-
paau mTo pparMeHTuTEe cranyBaat3aobnenu. Kora
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HaWyBamkETO Ha BOfjaTa Ha KOITHOTO € BeKe OCTBa-
peHO, MPOJIOKyBa HOPMAaJIHAa CelMMEeHTalHja,of-
HOCHO KOHTJIOMEpaTUTE Ce MOKPHBAAT CO MIOMIIA/IH
CeIIMEHTH KaKO 3a4eTOK Ha eJileH HOpMaJieH cefl-
MMEHTAIMOHEH UKITyc. BazamHuTe KOHroMeparu
JexaT AUPEeKTHO IpeKy MocTapaTa OCHOBA M TOA
HajuecTo auckoppanTHo. Co perpecuja cuTyanyja-
Ta e cnpotuBHa. [lopajgy MoOBIIeKyBame Ha Kpaj-
OpesKHaTa JIMHWja TPEKy CEAMMEHTHUTE Ha ITTa00KO-
BOfHATa (harmja (MW, TIIMHA) Ce TAJOXKAT CJIOCBH
KapaKTEPUCTHYHY 3a IUIUTKHU BOJU U KPajOpekKHU
nenoBH (yakai, rpyd mecok).

Bupejku TpancrpecunTe U perpecumTe ce ja-
ByBaaT M KaKo pe3yJTaT Ha Apyru ¢akTopu (pagu-
jaTHM ABIKEHa, KIMMAaTCKU IPOMEHN ), YTBPAYBa-
HETO Ha ENMMPOTeHETCKNUTE JIBUXKEHA CIIOPE]] MPO-
[[ECOT Ha TPaHCTpecHhja M perpecuja € HECUTypHO.
HuBHOTO yTBpAyBame CO reoMOpP(QONIOIIKATE Me-
TOJY € 3HAUYUTEJHO nocurypHo. Toa ce Oa3upa Ha
IPOYYyBaHkETO Ha MOP(OJIOIIKITE TOPEMETYBabha
BO penjedoT HacTaT! KaKo MOCIeulia Ha JeyBa-
HETO Ha eNMMPOreHeTCKUTE fiBmkKema. Co enmpore-
HETCKHUTE NPOUECCH HAa U3JUTHYBALE HIMPOKUTE €p-
O3WBHM 3apaMHUHM Ha KOMHOTO MOCTENEHO Ce 3a-
CBOyBaaT (MCMaKHyBaaT) BO LEHTPAIHUTE AEIO-
BU a HaBeJHyBaaT 0JK paboBuTe. Bo Bpcka co Toa
ce jaByBaarT M MPOIECUTE Ha 3a0p3yBare WIIH YCIIO-
pyBame Ha pedyHaTa epo3hja BO JICIIOBUTE KOM Ce
N3JIOKCHU Ha CIIUPOTrCHETCKUTE NBUXKCHA. Ucnak-
HYBaWETO ja MHTE3WBHpa epo3ujaTa TofieKa cIuiac-
HYBaW-ETO ja 3rosieMyBa akymynanujata. Co memy-
Bam€ Ha EMMMPOreHETCKUTE MPOLECH CE jaByBa 1 Jie-
HUBeJalyja Ha abpa3uBHUTE Tepacu. HuBHuTE pe-
JIaTWBHU BUCOYMHMY CE 3TOJIEMyBaaT MJIA CMaJTyBaar.

Naxko enuporeHeTckuTe ABUXKEHa ce OaB-
HU 1 3acpakaat rojemMu NpoOCTPAHCTBA THE U ICHEC
Moxe Jla ce cienat. Bo MHOTY KpajOpexkHu felo-
BU MOCTOjaT AOKa3M 3a COBPEMEHaTa MpOMEHa Ha
KpajOpekHaTa JnHUja. MHOTY aHTUYKHU Haceaoun
KOM OmIle U3rpajieHu BO KpajOpekHUTE JEIOBH Ha
MoOpumaTa JieHec ce HaofaaT noj Boga. CpoTus-
HO Ha OBa HEKOM JIEJIOBU KOU OMIIE TOJ] BOJja IEHEC
ce fanexky Ha KonmHoTo. KopuTrara Ha MHOTY peku
3HAYUTEIIHO CE HaMaJIeH!, TOpajan (paKTOT LITO He-
KOTalTHUTE JIEJITU Ce MOTONEHH Off MOpHH-aTa 1
okeannte. Kopuroro Ha pekara Konro e ckpare-
HO 3a okonay 150 km, ofHOCHO € MOTONEeHO CO BO-
nute Ha ATnatukoT. Toa ykaxyBa Ha TOJIEeMH CITy-
1ITakha Ha 3amajHuTe fenoBu Ha Adpuka. Baksu
NpUMEpPHU Ma U Ha IPYTY KOHTUHEHTH.



Knacnuen npumep Ha mopeMeTyBame Ha
MapuHCKUTE Tepach M NPeKy HUB yTBPAYBAHETO
Ha enmuporeHeTcKuTe nponecu € co CKaHguHABCKA-
ot ITonyoctpos. Kora ce HabbynyBaat ocuiiHu-
Te aOpa3uBHU TepacH Off ceBep KOH jyr ce 3abene-
’KyBa JleKa HUBHaTa BUCOUYMHA HAJl MOPETO IOCTe-
MeHo pacte 0 275 m, a MOToa BUCOUMHATA UM OII-
afa. Cropep Toa, MOXKe Jia ce 3aknyun fneka CkaH-
arHABCKUOT [TOTyOCTPOB € eNMpOreHe TCKY N3N -
HaT BO B Ha orpomeH mtut (ci. 20). [1a Hemano
€MUPOreHeTCKU W3[UrHyBama (OCUIHUTE alpa-
3UBHHU Tepacu Ou Ouiie XOpPU30HTAJIHU U OU JiexKe-
Jie Ha UCTa amncoJyTHA U PelaTUBHA BUCOYMHA HAJ
MopeTo. [Topagu BakBUTE IpolecH KpajopexkjeTo
Ha ®uHCKMOT 3anmuB Bo nociaemaute 400 roguHm €
nosisieueHo 3a 8 go 10 km. Cnopepn, Yapuzur v Ba-
cumwes (npeseMeHo ofi Petrovic 1977), CkanguHas-
cknot IlosmyoctpoB u ®uHCKa ce U3UTHYBaaT 3a
1,4 cm ropuuHo, fofieka Operosure Ha I'epMannja
n XonaHdja MOCTENEHO ce chylTaar. XOoJaH[-
CKHOT Oper e THIUYEeH NPUMEpP Ha eNUPOTEHETCKO
TOHewe. BHaTpemHuTe fenosn Ha XolaHauja He
ce MOTONEeHM OiaroflapeHue Ha CUCTEMOT Ha Ofi-
O6panGenu 6enemu (momaepu). [Tokpaj XomaHaCKH-
OT Oper co MJafy eNMpOreHETCKH CIyIITama ce
3acpatenn u Operosute Bo JyxxHa Kuna, CeBepHa
Adpuka uTH.

[Tpumep 3a Miagn eMUPOTEHETCKY JIBUKE-
Ha Moxe Jia mocyku CepanucoBUOT XpaMm BO OJIU-
3uHa Ha Heamnon, m3rpagen npep 2.000 roguHu.
ITopagu cnopoTo cnymrame Ha Operot Jlajea BO
1828 ropmHa KOHCTaTHpas jeKa CTOJI0OBUTE Ha
0BOj xpaMm ce 30 cm nortonenu nop Boga. Bo 1878
ropuHa qabovYrHaTa Ha BojiaTa JOCTUTHaNa 65 cm,
BO 1913 rommHa e Beke Ha 1,53 m, momeka Bo 1933
roguHa 2,5 m. Bo nocneguute nenennn Ha XX Bex
OBJICIITHOTO TOHEHE Ha KOMMHOTO M3HECYBa OKOJIY
2 cm roputnHo. bacenoT Ha JagpanckoTo Mope, uc-
TO TaKa, € U3JI0KEH Ha Au(epeHINpaH epore-
HETCKM NBWXewa. [IpoydyBajku ja TEKTOHMKAra
Ha bankanckuor [Tonyoctpos Llsujuf yrBpaum e-
Ka Operot Bo [lanmanuja TOHe 3a pa3yinKa Of UT-
aJiMjaHCKUOT Oper KOoj ce u3AurnyBa. ToOHemEeTO Ha
operoT Bo JlamManmja ce MOTBpPAyBau CO MOTOIIE-
HuTe yctuja Ha HepeTBa, MupHa u ipyru pexu, Ka-
KO ¥ co a0pa3uBHUTE Tepacu KOU ce HaoraaT Ha
65 m imadounHa. Co BakBU npolecu Operot e 3ada-
TEH U BO HCTOPUCKO BpeMe. Taka, Ha IpuMep, puM-
CKHTE capKoas3u Ha OCTpOBOT MypTep ce noTorne-
HU TIOJ1 BOJIa, OJTHOCHO Ce cMeTa fieKa BO TeKOT Ha
HoBata epa, 1o 1900 ropuna, HUBOTO Ha JagpaH-
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ckoTo Mope ce nokauuio 3a 199,2 cm. Co nponecu
Ha TOHEHe e 3adpaTeH u TypckuoT 6per Ha Erejcko-
to CpegozemHoTo Mope.

ca 20. 3acsooysare na CKaHOUHABUa KAKO HoCAeOUUua Ha
eliupozerellickuitie Ipouyecu Ha U3OUZHYB8arbE

ca 21. Eiiupozeneiticko mionerbe Ha Xoaanockuoi 6pez



IMonoxk6aTa Ha M3yMpPEHUTE KOpaJTHU KO-
JIOHUY Ha T'OJIEMHUTE JJIa00YMHM €, HCTO Taka, Jo-
Ka3 3a TOHeHEe Ha OKeaHcKuTe Oacenu. Kopanure
er3ucTrpaaT BO TOIUTUTE MOPHHba. 3a pa3Boj Ha KO-
paJTHUTE KOJIOHWU € HEOINXOIHO TeMIepaTypa Of
Hajmainky 20°C, camuauret of 27 o 38 %, bucrpa
BOJIa CO aKTHMBHA IUPKYyJalja ¥ TBpJla Kaprecra
nojiora, T.e. IHO 10 HajMHOTY 50 m AaboyunHa.
Bp3unaTta Ha HapacHyBawkeTO HAa KOpaJHUTE KO-
JIOHUY TPY BaKBHU, HAjIOBOJHU YCIOBH, U3HECYBA
35 m 3a 1.000 roguHu BO paOHUTE EJIOBH HA KO-
panHuTe rpedeHu, oqHocHO 17,6 m BO aryHuTe U
3-4 ¢m roguniHo Ha mirabounHa ox 10 m. ITomoxk-
0aTa Ha N3yMPEHNUTE KOPAITHNA KOJIOHUH Ha MTOT0JIe-
MU 1J1a00YMHY € CUTYPEH JI0Ka3 32 TOHEH-€ Ha IHOTO
Ha OKEaHCKHOT OaceH.

[TpoyuyBajku ro MOCTAaHOKOT Ha KOpaJHUTE
octpoBu /lapsur (Darwin) yTBpami IeKa Kaprec-
TaTa MojJIora Ha KopaluTte Kaj atoyotr Pyanody-
TH ce Haofa Ha jmabouuHa of 340 m. Bo mpepe-
not Ha Mapuanckure OctpoBu Bo Tuxuor Oxe-
aH KOpaJHUTE KOJIOHUHM ce HaofaaT Ha Ayabo4yrHa
o 1.200 m. Co reou3nyuku ucTpakyBamwa 1 AyI-
HaTHHU € YTBPJIEHO JIeKa MOKHOCTa Ha KOpaJuTe
BO nosekeTo ciaydan HagMmuHyBa 300 m. Ha arto-
noT bukuHu fnebGennHaTa Ha KOPAJIHUTE HACaru e
okony 600 m, fofeka Ha cocefHUOT aTon EHuBe-
TOK COIyIIHaTHHA € YTBp/ieHa Oa3aHaTa OCHOBA Ha
nimabounHa of 1.405 m. Han Hej3e ce Haofaat eo-
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LEHCKH, MUOLIEHCKY, TUIMOLEHCKHN ¥ IUIEUCTOICH-
cKM Kopanu. HecoMHEHO KOpallHUTe KOJIOHUU He
MOKeJle fla ce er3ucThupaaT Ha TOJIKY FOJIEMH Jijia-
6ounnu. HuBHaTa nmopsiora Mmopana ga 6uje coce-
Ma IUINTKAa BO BPEMETO KOra 3all04YHaHaJIO CO3J1a-
BamETO Ha KopanHaTta KojoHuja. Co MogoIHesKHN-
T€ CIOPH ENMUPOreHETCKH IPOLECH JHOTO Ha Oace-
HOT MOCTETNEHO CE CMYIITaNI0, KOPATHUTE KOJTOHUA
BO JIOJTHUTE NMAapTUH U3YMpPEJIe, a Ha HUB CE HACelly-
BaJie HOBU OJIP>KYBajKH ja paMHOTEKaTa cO TOHe-
HBETO Ha 0ACEHOT.

Co3zpnaBameTo Ha IPCTEHECTUTE KOPaJIHU OC-
TPOBH - Aiti0AU CE TONKYBA CO TOHEHE HA BYJKaH-
CKHUTE Ky KOU NPBUYHO CE M3IUTHATHU HaJl OKe-
aHckaTa moBpmuHa (ci. 22). Bo mimTKuoT Kpaj-
OpesKeH JleJ1 KOpaJHUTE KOJIOHUU ja ONKPYKyBa-
aT BynkaHckaTta Kyna. Co 6aBHOTO cIylITame Ha
JTHOTO Ha 6ACEHOT MPCTEHECTHOT KOpaJieH rpebeH
IOCTENEHO HAapacHyBa KOMIIE3MPajKU IO U3HOCOT
Ha eNUPOreHeTCKOTO TOHewe. BynkaHckaTa Kyna
BO BHATPELIHOCTAa HAa KOPAJHUOT NPCTEH MOCTe-
IIEHO TOHE U HajIlociie UCUe3HyBa MO MOPCKOTO
HEBO (ci1. 22 - 3). Co Toa Ha MOBpIIMHATA HA OKEaH-
CKHOT OaceH ocTaHyBa IIPCTEHECT KOPAJIEH OCTPOB

HJIn aToJI.

BYNIKAHCKW OCTPOB

ca 22. Hauun Ha focitiaHok Ha

iipcitieHecili KopaaeH ociipos (aitio),
ciiopeo Darwin (1839)



ca. 23, Kopaaen ocitipos Bora Bora co 3zacnaitiuoini 6yakan Oitiemany (727 m),
KAKO HAjéUcoKa Wo4YKa Ha OCiipo8oin

OPOIEHETCKUW OABUXEHA

Moa NonMOT OporeHeTCKM ABUXKeHa ce nogpasbupaar cute 36ugHyBama Bo nurocdepara yvj pesynraT e co3ja-
Bake Habopu (6pHKu) N HabpaHu NIaHMHCKN BeHUW. OporeHeTcKuTe aBmKera ce nocneauua Ha CTPaHWyYHMTe NpUTUMCOLM
KOW ce pe3ynTaTt Ha ABWXKEHEeTO Ha nno4yuTe BO nutocdeparta. Hajuecto ce noBp3aHu 3a nepudpepHUTe AenoBu Ha nno-
ynTe, NPef ceé Ha KOHTUHEeTHaNHMTE M04M M BO OCHOBA Ce Nnocneauua Ha KOHTUHeHTanHata Konumawja. loctapuTe Teopun
OpOreHeTCKUTE ABMKeHsa rv noBp3yBare Co eBosyLmujaTta Ha reoCMHKNMHanuTe (genosu Ha nutocdeparta co nabunHo AHO).

CeKyHAapHWUTe CTPYKTYPU Ce efIEMEHTU LTO HacTaHyBaaT nopagy TEKTOHCKU NopeMeTyBara 04 pasfiMyeH Bug, Ho
0TKako 6une cosfaaeHun kapnute. Co HUBHOTO NO3HABaHE MOMECHO Ce YTBPAYBaaT HaTaMoLWHUTE NopemMeTyBarba Kou ce
CBeJyBaaT Ha pacKkpLlyBarse 1 NpemMecTyBarse Ha NpuMapHuTe KoMnekcu. MpemecTyBarbaTa MoXar Aa 6uaaT Ha MecTo-
TO Ha HMBHWOT MOCTaHOK (M3AUrHYyBake, CnylTare, Habuparbe na v NPeBpPTyBarbe), UK Ha nomarsa Wiu rnorofiema ogaa-
neYeHocT of Toa MecTo. 3a fa ce corfiefaaT BakBuTe NpoLecyu NoTpebHo e Aa ce ofpeay nonoxoéara Ha CUTe BaXKHW KOM-
MOHEHTW. Hekou of nojartouuTe MOXe Ja ce BOCTaHOBaT Ha MOBpLUMHATA, APYrv Ha OTceuu, co ByLuerbe, Unu nak, co reo-
husmukm MmeToam. Bpa ocHoBa Ha BakBUTE NOZATOLM CE BOCTAHOBEHM MPABUTHOCTU LITO OBO3MOXYBaaT AeuHupare Ha
CEKYHAAPHW CTPYKTYPHY LieNUHM Bo NinTocdepata. CTaHgapaHu Ha3MBY HA BaKBUTE eAVHWLM ce: Habop, paced 1 HaBnaka.

[MocraBeHOCTa Ha CIIOEBUTE Kaj CEMMEHTHH-
Te KapIu IPUMAPHO Ce MPUOIUKYBA KOH XOPU30H-
TayHa nonoxoa. Mefyroa, uma n uckinyvouu. [Tpu-

OCHOBHO 3HaUeHe BO KOHIMIHPAmHeTO Ha ce-  MAPHO HABENTHATH (xocu) crmoeBW ce cpeTHyBaat
KYH[IADHHTE CTPYKTYDHH €eMeHTH mMaar cnoe- HENOCPEHO Kpaj GPEroBHTE Ha MMPHH €3€PCKH
pute. THe ce pesysTaT Ha KpaTKH MpeKwHH wrm  OACCHH, BO JISTHTE WM IIPH YCTHETO HA PEKHTE
Ha Ml IPOMEHH Ha NPUIMKATE BO Ko cepu- BO MOpHmara. CeTo Toa yKakysa jieka IpH yTBp-
MeHTaIyjaTa ce n3BeAyBana. 3acloeHuTe Bylkan- AYBAETO HA CTPYKTYPHUTE eIMHALM Tpeda fa ce
CKH KapIIH Ce CPETHYBAAT Kaj ByJIKAHCKHTe Kymi, BOMM CMETKA 3a MPMMApHOCTA HA HABEICHHUTE MIO-
a0co0€eHO Kaj BYJIKAHCKHTE IIIOYHM Kajie ce co Ten-  JABH-
JEHIMja Jla MOCTUTHAT XOPU3OHTAIHA MOJIOXKOA. Bo norosiem 6poj cilyyan HaBEHATOCTA UITH
Cnoesurocra Ha METaMOP(HATE KapIK € HACTIENle-  CBUTKAHOCTA HA CJIOEBUTE € TOCIEINIA Ha TTOCTIe-
Ha Off METaMOP(OU3UPAHNUTE CEAMMEHTHH (CTIOEBU-  [JOBATEJIHM TEKTOHCKHM mporecu. TOKMy Kaj Bak-
TH) KapIy. BUTE 10jaBH € Ba¥KHO JIa Ce IPETIOCTABU HUBHATA

CEeKYHOapHU CTPYKTYPHU eNIeMEHTH
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IIpUMapHa Moyoxk0a, co 1el 1a MOXe Jja Ce OLEHH
CTeNneHOT Ha mopemeTeHocra. I1pu oBa Tpeba fa
ce BOJY CMETKa JieKa CJI0jOT HE € OrPaHUYeH CaMO
BEPTHKAIHO TYKY M XOPHU30HTAIHO. XOPU30HTA-
HOTO MpOTETame ja Oipa3yBa MOBPIIMHATA HA TIp-
OCTOPOT BO KOj CIIOjOT HacTaHall KaKo MPOAYKT Ha
oapeneHn ycinosu. CojoT mpecTaHyBa TaMy Kajie
TaKBHUTE YCJIOBHU HE OMIIe IPUCYTHHU.

— T
£ %

1. npaBel Ha npoTerame
2. Hacoka Ha nagoTr
3. aron Ha nagoT (HaKNoH)

ca. 24, Xopusonitiaanu caoesu u
eneMeHTiU Ha 1010000 HA HABCOHATTL CA0eB,
ciiopeo Herak (1987)

Kaj cekoj m3maHOK Ha offpefieH cJoj ce pas-
JUKYyBa: MPOTETame Ha CIIOjOT WM CIIOEBUTE, Ha-
COKa Ha HErOBMOT HAKJIOH (a3UMYT) M aroJi Ha Ha-
KJIOHOT (ci. 24). IIpoTerameTo Ha CIOjOT BCYII-
HOCT T'O MOApa30mpa HETOBHOT MPECEK BO OIHOC
Ha XOpU30HTaTHaTa paMHrHa. HacokaTa Ha HaKIO-
HOT MOKaXXyBa KOH KOja CTpaHa Ha CBETOT € HaBe[-
HAT, 0JIeKa aroJioT Ha HAKJIOH € aroJI IITO CIIOjOT O
3aTBOpa BO OJHOC HAa XOPHW3OHTaJIHATA paMHWHA.
AKO BO ofipefieHa cepHja Ha CJIOEBH CE 3eMe MOJIOXK-
6aTa Ha €JIeH CIIOj, TOTalll CIIOEBUTE HaJ| HETO TO
YUHAT HETOBUOT MOKPUBEH fieN (flosaaitia), a Clio-
€BWTE MOJT HETO ce HeroBara itooura. bunejku cimo-
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eBHUTE MOKE JIa Ce jaBaT U KaKo MPEBPTEHH, BO TOj
cy4aj e moTpeOHO fia ce pa3auKyBa Tonorpadcka-
Ta off cTparurpacka NofgnHa W mosjarta. Tomo-
rpadckaTa nmofnHa (MU OBJIaTa) ce OpenyBa ca-
MO cropef nonoxoara, 6e3 pa3iuka Ha cTapocTa
Ha cnoeBute. Toa 3HauM leka Kaj IpeBpTEHUTE CI10-
€BH BO Tomorpagckara noguHa ce HaofaaT MJafu
liofieka BO MoOBjaTaTa moctapu cioeBu. CrpaTu-
rpadckaTa nognuHa cCeKOraiil ja YnHAT CTapU CIIOEBU
MTOTAIll KOTa MOpajyl MPeBPTYBAKHETO MOJI0KOaTa
UM € oOpaTHa.

ca. 25, l'eoaowku ipogpua na Karonoiu Koaopaoo
€O UpuUKa3 Ha OUCKOPOaHIliHa caoesuitiocit, ciioped Walther
(1908) u ouckopoanitinu caoesu

AKko crnoeBuTe ce 0e3 MOorojgeMu MopemMeTy-
Bama, MITO OM MPEeJU3BHKAJIO MOJOJT MPEKUH Ha
ceUMEeHTaluja, THe Mefy cebe ce nmapajeHu, 0e3
pa3iyKa Jajau ce XOPU30HTAIHH, BEPTUKAJIHU UK
HaOpaHu, T.e.ce KoHkopOoaniinu (ci. 26). Yectu ce
U ciyyauTe Kora Mefy ceOe ce MmocTaBeHu Moj He-
KOj aroi, T.e. ce ouckopoanitinu (ci. 25). Ipuun-



HaTa 3a BakBaTa IoJ0X0a Moxe f1a Oujie pa3iny-
Ha, HO HajYeCcTOo ce CBEAyBa HAa U3IUTHYBamwka U MO-
peMeTyBama KO Ce TIOBP3aHM CO MPEKUH HA CEiH-
MEHTalyjaTa,alloToa MOBTOPHO CIYIITAKkE U MPO-
NOJKyBame Ha celuMeHTanujaTa. [1pu npekun Ha
ceJUMEHTAal}jaTa MOXe Jia 0j/ie O EpOUpaAE Ha
JleJ1 O] HacjaruTe, co ITO oMef'y TOPHUOT U JI0J-
HUOT 30Mp Ha CJIOEBU ce jaByBa cTpaTurpadcka np-
a3HWHA WIH XUjaillyc.

ca. 26, Konxopoanitinu caoesu, ciiopeo Herak (1987)

BopuTe ce cTpyKTypHU 1€JI0BH Ha JIUTOChe-
paTa KOu HaCTaHyBaaT CO U3BUTKYBam€ Ha CIIOEBU-
Te, HajYecTo MO BJIjaHHE Ha KOMIIPECHja IITO ce
npeHecyBa Ha cioeBuTe. [TormonaaTa 6opa ce co-
CTOH OJI €JIcH UCNaKHAT (KOHBEKCEH) ¥ eJIcH KOpH-
TecT (KOHKaBeH) fen. [IpBuoT ce HapeKyBa aHiiiu-
KAUHAAA, @ BTOPUOT cunkaunana (cn. 27). Hajuc-
MAKHATHOT JieJ Ha aHTUKIIMHAJIaTa TO YNHY HEj3U-
HOTO itieme WK TpebeH, JofieKa japoTo Ha aHTH-
KJIMHAJIaTa € MPETCTAaBeHO CO HEj3WHNOT Cpe/IlleH
(Hajcrap) mea. 3a pas3imKa off jaipoTO Ha aHTHUKIIU-
HajaTa jagpoTo (IHOTO) Ha CHHKJIMHAJIaTa ce COoC-
TOU Off HajMJIaau Hacaaru. Beymnoct, Mmopgomnom-
KHUTE OIHOCH Kaj CHHKJIMHAJIaTa ce OOpaTHH Of] THE
Kaj aHTUKJIWHAJATa. AHTHKJIMHAIHATA ¥ CUHKIIU-
HaJIHaTa CTPYKTYpa ce IeJI0BU Ha 60pa, IITO HE MO-
pa f1a ce coBmara co MOBPIIMHCKUTE (POPMU Ha pei-
jecor (cn.32). I[Topanu HeeTHAKBUTE YCIIOBU HA CO3-
llaBare ce pas3luKyBaaT MoBeKe THIOBH GOpH (CII.

aHTUKNuHana
'
| CHMHKnNuHana
4 ' '

AHO

A) EnemenTr Ha 6opa, B) 1. HopmainHa (ucnipaBeHa) 6opa, 2. Koca
60opa, 3. [IpeBpreHa, 4. Jlernata u 5. HypnaTa 6opa

ca. 27, Eaemenitiu Ha 6opa (A) u iuiiosu 6opu (B),
MmuUKpbopu 8o kpucmasecuu wkpuauu 6o Iopeue u 6o
Jypcku KkoHZaomepaitiu Ha Jabaanuua
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1 - XopUsoHTanHu cnoesun
2 - HabpaHu cnoeBu
3 - BepTUKanHu crnoesu

[

27). Bopure co HopMmanHu auMeH3nn ("'Makpo6o-
pu'") MOXKaT Jja co31aaT KOMIUIEKCHU HaOpaHu Iie-
JIMHYU KOM TaKa IPyNUpPaHU COUNHYBaaT 3aceOHa po-
pMa no3HaTa KaKo aHIUUKAUHOPUYM U CUHKAUHO-
puym (cn. 28). True umaat eJeMEHTH aHAJIIOTHU Ha
CHHKJIMHAJIaTa ¥ aHTUKJIMHAJIaTa (TeMe, jafipo, Kpu-
7a, yeso). MerfyToa, HUBHUTE OJTHOCH CE€ KOMILJIEK-
CHM OufiejKM KpujiaTa UM Ce CEKYH/IapHO HaOpaHu, a
U IUMEH3UUTE UM CE€ MHOTY ITOTOJIEMH.
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cn. 28, Tuiiosu 6opu: A) 1. M3oxauna, 2. Jletiezecitia 6opa,
B) Hujatiupcka 6opa, C) Koaenecitia 6opa uau paexcypa u CUHKAUHOPUYM
(1) u anitiukaurnopuym (2)

ITop pacen ce nofipa3zdupa CTPyKTypHA €iK-
HUIIA Ha TUTOC(epaTa MTO HacTaHyBa CO U3AUTHY-
Bamwe, COYLITAakhEe WU HAJIOIKHO MOMECTYBakhe Ha
[eJ0BY Off IuTOocepaTa OMK MyKHATHHA KOja ce
HapeKyBa iapaxaasa. PacenuTe HacTaHyBaaT Kako
MmocequIa Ha eKCnaH3nja, TpaBuTanmja 1 KOMIpe-
cHja, uiau co HuBHU KomOuHanuu. [Tapaknasure Mo-
3Ke Jla OuaT uCpaBeH! WM HaBEIHATH IO Pa3Jin-
yeH aroi. ClioeBUTUTE, KaKO U HECTIOEBUTHUTE Kap-
MU TIpef] pacelHyBalkE€TO MOXKAT Ja 3a3eMaat Haj-
pas3nmyHa 1mojaoxo6a (O XOpU30HTAIHA IO MOIITHE
cnoxkena). Toa 3HauM Jleka mapakiia3uTe pas3iind-
HO ' ipeceKkyBaar (ci. 29).

Kako cTpykTypHa equHUIA, MOKPaj Mapak-
na3a,pacefoT ondaka u Be Kkpuad, T.e. TepeHH Off
IBETE CTPAaHM Ha Mapakja3aTa. AKO mapakiia3aTa
€ BepTUKajHa, KpujiaTa ce HapeKyBaaT CIopeJ CT-
panuTe Ha cBeToT. Kaj kocuTe mapakiasu Kpuio-
TO LITO € CMECTEHO IOl Hej3€ ce HapeKyBa MOANH-
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CKO, IOfieKa Toa IITO € CMECTEeHO Hajl mapakJia3a-
Ta € MOKPUBHO Kpmiio. BoenHo, Kaj cekoj pacen ce
pa3iyuKyBaaT U pacefHa MOBPIIMHA, CKOK U Of] Ha
pacennyBameTo (cn. 29). Pacennara #dospuiuna,
WIM paMHUHA Ha pacefHyBame I'M IPEeTCTaByBaaT
SUJIOBUTE Ha JijaKya3aTa JOJIK Koja ce BpIIH IBY-
SKEHETO - U3[JUTHYBakE U CIyIITamhe Ha OJIO0KO-
Bute. Taa Moxe fa Ouje BEepTUKaIHA WK KOCa, BO
3aBUCHOCT Of] HABEJJHATOCTA BO OJJHOC HA XOPHU30H-
TaJlHaTa paMHMHA. PacefiHaTa noBpinHa MoXe ja
6ujie Ha pa3IMYHU HAYMHYU pAacKpIlleHa U MCIOTHE-
Ta co IeMeHTHpaHa ApoouHa (pacennu 6peun ). Mo-
Ke 1a Oujie panaBa WM COCEMa Ma3Ha, Kora ce Ha-
pekyBa pacenHo ornenano. Ckok Ha pacefoT € u3-
HOCOT Ha CIYIITamkEeTO WU U3JUTHYBAHETO AOJIK
pacenHarta nospiHa. O0oili Ha pacefioT ro npeT-
CTaByBa M3HOCOT HAa CTPAHUYHOTO IMOMECTYBamE
Mefy nBata 6moka. Kaj BepTukanaure paceiu oot
HE IOCTOM.




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































