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	ПРАВИЛНИК
O ПЛАНУ И ПРОГРАМУ НАСТАВЕ И УЧЕЊА СТРУЧНИХ ПРЕДМЕТА СРЕДЊЕГ СТРУЧНОГ ОБРАЗОВАЊА У ПОДРУЧЈУ РАДА ГЕОЛОГИЈА, РУДАРСТВО И МЕТАЛУРГИЈА
("Сл. гласник РС", бр. 15/2021)



На основу члана 67. став 3. Закона о основама система образовања и васпитања („Службени гласник РС”, бр. 88/17, 27/18 – др. закон, 10/19 и 6/20),
Министар просвете, науке и технолошког развоја доноси

П РАВИЛНИК 

· плану и програму наставе и учења стручних предмета средњег стручног образовања у подручју рада Геологија, рударство и металургија

Члан 1.
Овим правилником утврђују се планови и програми наставе и учења стручних предмета средњег стручног образовања у подручју рада Геологија, рударство и металургија за образовне профиле геолошки техничар за геотехнику и хидрогеологију и рударски техничар, који су одштампани уз овај правилник и чине његов саставни део.

Члан 2.
Планови и програми наставе и учења за образовне профиле геолошки техничар за геотехнику и хидрогеологију и рударски техничар остварују се и у складу са:
1) Решењем о усвајању стандарда квалификације „Геолошки техничар за геотехнику и хидрогеологију” („Службени гласник РС – Просветни гласник”, број 1/21);
2) Решењем о усвајању стандарда квалификације „Рударски техничар” („Службени гласник РС – Просветни гласник”, број 19/20).

Члан 3.
Даном ступања на снагу овог правилника престаје да важи Правилник о наставном плану и програму за стицање образовања у трогодишњем и четворогодишњем трајању у стручној школи за подручје рада Геологија, рударство и металургија („Просветни гласник”, бр. 10/93, 1/94, 6/02 и 11/05 и „Службени гласник РС – Просветни гласник”, бр. 10/13, 11/13 и 14/13), у делу који се односи на наставни план и наставни програм стручних предмета за образовне профиле геолошки техничар за геотехнику и хидрогеологију, рударски техничар и рударски техничар за припрему минералних сировина.
Ученици уписани у средњу школу закључно са школском 2020/2021. годином у подручју рада Геологија, рударство и металургија за образовне профиле геолошки техничар за геотехнику и хидрогеологију, рударски техничар и рударски техничар за припрему минералних сировина, у четворогодишњем трајању, стичу образовање по Правилнику из става 1. овог члана, најкасније до краја школске 2024/2025. године.

Члан 4.
Овај правилник ступа на снагу наредног дана од дана објављивања у „Службеном гласнику Републике Србије – Просветном гласнику”.
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Jlucra n30opHux npexmera npeMa nporpamy o6pasosaor npopuia
PA3PE]NL

P6 Jlncra nsbopHux npeaMera

I 11 11 A%
CTpy4HH npeaMeTH
1. T'eomopdonoruja 2
2. I'eonoruja keaprapa 2
3. 3awruTa NoA3EMHKX BOAa 2
4. I"e0TeXHU4KH MOHUTOPHUT 2
5. I'paljeBUHCKE KOHCTpYKUMje Y FeOTEXHULM 2
6. [eonHbOpMALMOHT CHCTEMU 2

O6anum 06pa3oBHO-BACIUTHOr Paja KOjUMa ce 0cTBapyjy 00aBe3HH NPeAMETH, H3GOPHU NMPOrPaMH H AKTHBHOCTH

1 PA3PE]]
qacoBa

1I PA3PE]]
gacoBa

[II PA3PE],
JacoBa

IV PA3PEQ
qacoBa

YKVYIIHO
Jacosa

Yac one/betbCKOr CTapellnHe

70

70

64

274

HonarHu pan *

1o 30

1o 30

no 30

ao 120

JonyHcku pag *

1o 30

10 30

1o 30

no 120

[Mpunpemuu paz *

*AKo ce ykaxe notpe6a 3a oBUM o0iMUMMa paja

1o 30

o 30

1o 30

no 120

[ PA3SPE]] II PA3SPEJ [I1 PA3PE]] IV PA3PEJ
YyacoBa yacoBa 4acoBa Jacosa
no s
; 710 5 HAaCTaBHUX
Exckypsuja 1o 3 naHa 0 5 nana ana HacTaBHUX
JlaHa

Jezuk Apyror Hapoia Win HalMOHAJIHE MakbiHE Ca €JISMEHTHMAa HallMOHAIHEe KYITYype

2 yaca HeleJbHO

Tpeliu cTpany je3uk

2 yaca HEICbHO

Hpyry npeametn *

1-2 yaca HeaeJbHO

CrBapanayke ¥ cnoboaHe aKTUBHOCTH YueHHKa (X0Op, CEKLMje U JpYyro)

30-60 yacoBa roauIbLE

JpyLwTBEHE AKTMBHOCTH — YYEHUUYKH MAPNAMEHT, y4eHUYKe 3aapyre

15-30 yacoBa roaulIhE

KyntypHa 1 jaBHa JeNaTHOCT LWIKOJIE

2 papHa naHa

*TTopex HaBeIGHMX NTPeJMETa LIKOJIA MOXKe [a OpraHu3yje, y CKaay ca OnpeaesbeuMa YUeHHKa, GakyaTaTHBHY
00pa3oBHUX NPOGUIA UCTOT MM APYFOT NOAPYYja paja, Kao U 'y HACTABHUM MIIAHOBHMa PMMHAa3Mje, WK MO Mpor

HacTaBy M3 MPeAMEeTa KOjUu ¢y yTBpl)eHH HACTaBHNUM TIAHOM APYTHX
paMHMMa KOjH Cy NPETXOAHO AOHETH.
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¢ 00jacHU HauuH OyLiersa OYLIOTHHE 32 MpYyKamwe NpBe nomMohu » bywewe OylioTHHA 3a Npy:Kamwe Npee nomMohiu
3aTPHaHUM JHLUMa 3aTpHaHuM JHUHUMA.
o 00jacHU yJI0ry MEAMLMHE Y CUCTEMY Mepa 3alUTUTe NP paay o Yiiora MeaMUMHE U XMIHjeHe paja y cucTeMy Mepa
e o0jacHu ynory XUI'Mj€He y CUCTeMY Mepa 3allTHTE MpU paay 3aLITUTE NPU Pamy;
e onuiue XHFI/IJeHCKe YC0Be pafiHOr npocTopa o XWrujeHa pajHor npocropa;
o 00jacHU 3HA4aj NTMYHE XHUTHjeHe paJHuKa o JluuHa XurujeHa paxHuKa;
XHrHjeHcKa 3aITHTA o 00jacHHU 3HAYA] H HAUMHE O/ip>KaBarba XUI'MjeHe CTAHOBamkA U « Xurujena craHoBama 1 OopaBka pajiHuka y 6apakama u
6opaBka panHuKka y 6apa1<ama JIPYTHM TEPEHCKHM YCJIOBUMA;
o 00jacHH 3HAYaj XMIHjEHE Y TEPEHCKHM YCIOBHMA o Hcxpana panHuka;
¢ 00jacHH 3HAYa] U HAYWHE OJKaBaba APYIITBEHOT KUBOTA U o JlpylTBeHH JKHMBOT, pekpeanuja.
pekpealuje
* HAaBE/e OCHOBHE MOJMOBE O )XMBOTHO] OKOIMHH o OCHOBHM NOJMOBH O 3KHMBOTHOj OKOJIMHU U 3Hauaj
« 00jacHU 3Ha4aj W3yuaBara KUBOTHE OKOJMHE HEHOI U3yYaRatba;
e 00jacHU HauUMHE yrpoKaBarba JKUBOTHE OKOJIMHE NP UCTPAIKHUM e O0MUM yrposkaBatba M MPUHLIMITK 3aLUTUTE )KUBOTHE
pasoBuMa OKOJIMHE MPU UCTPAKHUM PAafOBUMA;
o objacHu Haumne npeuninhasara Boae o Ilpeunwhapame Boa u Moryhinoct namer xopuhera;
Yrpoxapame 1 321UTHTA }KUBOTHE 3 .
D — * HaBeJIe HauKHe 3AINTUTE Ba3lyXa « 3amTHTa Ba3Ayxa; .
pazoBuva e 00jaCHH OCHOBHE HA4KHE 3ALUTUTE 36MJbULITA e Crame, YPOKEHOCT M 3AIITHTA 3EMJbHIITA;
o PexynTuBauuja 3emMmpuLITA;
o JlonpuHOC pyaapcKo-TreoIOKUX paaosa
yHarnpehHBramy 5KHBOTHE OKOITHHE;
» Yora v MOrylHOCTH HayKke, TeXHUKE U 00pazoBamba y
_ 3alUTHTH JKHBOTHE OKOJIUHE

4. YIIVTCTBO 3A JMJAKTHYKO-METOJHYIKO OCTBAPUBAILE ITPOT'PAMA
Ha noueTky cBake TeMe YUE€HHKE YNO3HATH €A LIMbEBHUMA U HCXOAMMA, NJIAHOM Paja U HAUMHHUMA OLIEHMBarba.
[Tpeamer ce peanusyje Kpo3 TeOpHjcKy HacTaBy y yunonuu. Cajapikaje nporpama je HeONXOAHO peaiM3oBaTH CaBpeMEHHM HAacTaBHUM MeToaama W cpeacTeuma. Ilpunukom
OCTBapHBama MporpaMa ojiejbeme ce He genu. [Ipenopyka y opraHusaliji HacCTaBe je Jia ce MO HelesbaMa pean3yje jeAaH 4ac TEOpHjCKe HACTABE U OJIC/bEILE CE He JIENH.
[Tpenopyyenu 6poj yacora o TeMama 3a YeTBpTH paspen je cneaehiu:

o OCHOBHM MOjMOBH 3aIUTUTE XUBOTHE cpeanHe (4 yaca);

o  OCHOBHHM U3BOpH onacHocTH U Mepe 3awrute (11 yacopa);

o TexHuuka cpeacTBa 3alUTHTE U CriacapBama (6 yacoea).

e XurujeHcka 3amTura (4 yaca),

e Yrposkapare v 3allTUTa SKHBOTHE OKOJIMHE NMPU UCTPAKHUM pasioBuMa (7 yacoray;
[Tpunukom peanuzauuje TeMa OCIOHWUTH CE Ha NpeA3Haka yueHuKa u3 Ouonoruje u cTpydHux npeamera. Ipenopyka je na ce NpuiavkoM ocTBapuBama nporpama mspabyjy
3ajalM y kojumMa he ce MpakTHYHO MPUMEHUBATH CTCUCHA 3HAMa. IHCHCTHPATH HA CHCTEMATHYHOCTH M MPUMEHH CTEUYCHHX 3HA3a Y MIPAKCH.

VYuenunke Tpeba ocnocobsbapaTH 3a: caMOCTATHO MPOHANAKEHE, CUCTEMATH30Babe U Kopuihiewe nHdopmaumnja U3 paznuUUTHX H3BOPA (CTPYYHA JIUTEPATYPA, UHTEPHET,
4acoNHCH, YUOSHHLIN); BU3YETHO ONaxarme, nopelierbe U ycnocrapbare Be3a n3Mely pasnuuuTx caapkaja (HIp. MOBe3UBatbe caipikaja NpeaMera ca CBaKOLAHEBHIM
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MCKYCTBOM, CapykajuMa APYruX MpeAMeTa u Jp.); THMCKM pajl; CaMOIpOLIEHy; Npe3eHTaLu]y CBOjUX PasioBa U IPpYNHUX fpojekaTa U edukacHy BU3yeliHy, Bepbanuy u

[IMCAHY KOMYHHUKALH]Y.

3a camocTanaH paj ydeHuka noTrpebHO je MpUOpeMuTH MaTepHjan n NpoBepy 3Harba yueHuka. [peanor 3a camoctantu paa y4yeduka je cneaehu:
1. TlpeseHTauunja 0 IMYHUM 3ALUITUTHUM CPEACTBUMA MPU PA3IHUYWTUM PEONOLUKHM UCTPAKMBALUMA.

PUKA3 NOTEHUM]aTHUX ONACHOCTH NP KPETarby Ha pay.

pUKa3 OCHOBHWX U3BOPA ONIACHOCTH KOjU MOTY JOBECTH 10 MEXaHUYKOT roBpehuBata.

PUKA3 HaYKMHA 3aLUTHTE Ofl eIEKTPUYHE eHEepruje.

puka3s 3awrute Gywaher Topta 07 aTMOCEPCKOT HPAKHEHbA.

PUKa3 MTETHOCTU PYAHUYKHX racoBa nmyTem npe3eHTaul/Ija.

PUKA3 IITETHOCTH BUOpalLlMja U IUXOB YTHIIA] HA HACTAHAK MPodecHoHaNHUX 000bema.

pUKA3 HAYMHA Op3KaBatba XUIHjeHe PaJHOr NPOCTOpa.

pHKa3 cripevaBarba 3araljerba no3eMHUX BO/IA.

pe3eHTAallNja paaa MexaHHUukuX (untepa 3a npeuniihaBame BOJE.

pUKa3 MEPHUX CTAHULA 33 KOHTPONY KBAJIUTETA BA3yXa U BOJE.

SO RENA U R LN
SO oSS oOo oo

0.
1.

Ipenopyka je na'y npeseHTaljaMa | pagoruMa Oy/e IITO BULIE CIHKA U BUJISO CHUMAKA BE3aHO 3a TeMe Npe3eHTaLHje. YUeHUIM Tpeda caMOCTalTHO 1a KopHcTe HHbopManyje
M3 PA3IMUMTHX H3BOPA MPH M3PajId CAMOCTAIIHMX PajloBa (MHTEPHET, CTPYYHA JTIUTepaTypa, YaconnucH, yIGeHHIH, MoceTe JOKATIUTETHMA [i¢ ¢e M3BO/E PaJIOBH).

U360p meToza u o0iKa paja 3a CBaky TeMy oapelyje HACTABHUK Y 3aBUCHOCTH O[] HACTABHUX Caipiaja, cnocoGHOCTH U noTpeba yueHHKa, MATePUjATIHIX U APYTHX YCII0Ba.
Kopucerury BepGanHe MeTozie (METola YCMEHOT M3llarama M AWjaollka METo/a), MeTOe ASMOHCTPaLUje, TEKCTYalIHO-HIIYyCTPaTHBHE METOE, METOC IPOjeKTHHX 3aaTaKa.
[IpennoxeHu o6IHUM paja ¢y QpOHTATIHY, pazl y TPYIH, paa y rnapy, UHIMBHIYaIHU pal, pajl Ha TepeHy.

5. YIIYTCTBO 3A ®OPMATHBHO U CYMATUBHO OLHEIbUBAIBE YYEHUKA

Y HacTaBM IlaBaHM LIWJb MCXO0JA je MpaTe U BPeAHOBATH NPOLIECHE CTABOBE U YUeHe, Kpo3 nocTurHyha yueHnka u concreeHor pas. HacraBHuk TpeGa KOHTHHYHPaHO a NpaTH
HarnpeaaK yuUeHHKa, KOjU ce OrJle/a y aKTUBHOCTH YYEHUKA, KAKO MPUKYIUbajy M0aTKe, KAKO apryMeHTY)y, eBanyupajy, 4oKymenTyjy ura. Jla 6u BpeaHoBame 6110 00jeKTHBHO
Uy OYHKLH]H yuemba, NOTPeOHO je YCKIaAUTH HUBOE HCXOAa U HAUMHE OLICHUBAIbA.

CyMaTHBHO OLIeH-HBaLE je BpeaHOBaHe nocTuriyha yueHuka Ha Kpajy cBake peanuzopaHe Teme. CyMaTHBHE OLeHe ce 100ujajy M3 KOHTPOJIHUX pajoBa, TeCTOBA, YCMEHOr
MCIHTHBAKA, CAMOCTAIHUX WM FPYITHHX pajoBa yHeHUKa.

Y dopmaTtBHOM BpEAHOBatbY HACTABHUK OU TpeOaio Ja MPOMOBHLIE FPYIHH IUJaIor, Aa KOPUCTH NMUTAkA Aa Ou FeHepucao nojatke us haukux waeja, ajid U Aa noMorHe
pazroj hauxux uaeja, fna maje yueHuumma noeparde nHgopmauuje, a nopparHe uH(opmaudje qodujere ol yueHUKA KOPUCTH Aa NPUIAroay Noayyasamwe, oxpadpyje yueHuke
Jia OUekY]y KBalnUTeT CBOr paja.

H360p uncTpymeHTa 3a ()OpMaTHBHO BPe/THOBAaH-E 3aBUCH OJ1 BPCTE aKTUBHOCTH KOja ce BpedHyje, OHOCHO y caMo nocTHruyhe yueHnka tpeda yiubyuuTH U BEroBo
MOHAIIAbE.
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Hazne npeavera: TEOTEXHUYKA NCTPAYKUBAIBA

1. OCTBAPUBAILE OBPA30BHO-BACIIUTHOI PANA — OBJIMIM H TPAJAIBE

PA3PE: Teopujcka Hacrasa Bexbe IIpaxTuuna HacTasa Hacraga y 610Ky Ykynuo
v 64 0 0 0 64

2. IN/bEBU YUYEIbA:

- VnozHaeamwe ca [IpojekTiMa HCTPAKHUX paaoBa;

- VYnosHapare ca METOJaMa P€OTEXHUUKUX UCTPAKUBAHA;

- PasBujarme cxBaTama 0 BAXKHOCTH MeOTEXHMUYKHX UCTPAKUBABUMA 3a U3rpajiby Hacerba, caobpahiajHuiiama, MOCTOBA, acpoaipoMa, NojizeMHUX objekara u OpaHa;
- Vnosnaearme ca HauMHWMA MOGOJbLIABALA CBOJCTABA TNIA M CTEHCKHX Maca;

- PazBujare COOCOGHOCTH MYTEM CAMOCTATHOI Pafa YUEHUKA, CIOCOGHOCT MOBE3UBAA TEOPHjE Ca MPAKCOM U JOPMHUpabe MPABUIAAHOr OJHOCA IpemMa pamy;

- PasBujarbe cmuciia 32 OPraHW30BaHy paj, TAUHOCT, CUCTEMATUUHOCT, YPEAHOCT, OMPE3HOCT M €KOHOMHUYHOCT;

- PazBujarbe aHATUTHUKOr MUULIBEHA, JOTHUKOT 3aK/bYUHBAtba U NPOAYG/bMBALE MHTEIEKTYANHE PAIO3HAIOCTH;

- Passujare HaBuka yueHuka koje he qonpuHocuti ynanpehupatby v 3alUTUTH XUBOTHE, PajiHe CPEAMHE, 31paB/ba HOBEKa U HeroBor.

3. TEME, HCXOJU, HPEIIOPYYEHH CAJAPKAJA 1 K/bYYHH IIOJMOBH CAAPKAJA

Pazpen: YUerspru
Copuwrsu ponn vacosa: Teopuja: 64 waca;

TEMA nexom . K/bYUYHH ITOJMOBH CA/IPKAJA
o 3aBpuieTKy TeMe ydeHuK he Gutu y cTamy aa:

¢ 00jacHu 3HaYaj NCTAKHUX PaioBa 1. TIpojexaTt HCTpa)KHAX pagoBa:

e oGjacHu aze naHUpatba U NPOJEKTOBAA FEOTEXHUUKUX HCTPAKUBALA - (aze nuaHUpama W NPojeKTOBatba

e paznukyje daze npojekToBama reOTEXHUUKHX UCTPAKUBAHDA,

¢ o0jacHu oj1 yera ce cacTojH MPOjeKAT UCTPAKHUX - Tlpojexru 3anarax,

panoea - Auanusa nurepartypa U GOHI0BCKe

e 00jacHU MPOJEKTHH 3a/1aTAK U KAKO Ce OH W3BpILABA JOKYMEeHTALUje;
Ipojexar e 00jacHu 3aLITO Ce aHaNU3Mpa TuTepeatypa v GoHaOBCKa AOKYMEHTALIW]A 2. TloBpuIHHMKE METONE NCTPAKHBAA:
HHIKEHE PCKOTe0I0KHX e 00jacHU MHKEHEPCKOTEONOLIKO KAPTUPAbE TepPeHA - UHKEHhEPCKOreoNouIKo KAapTUpatbe
HCTPAXKHBAHA e OMULIE MHKEHEPCKOTEOOIIKO KApTHpalbe TepeHa TepeHa;

e 00jacHH HHKEHEPCKOTEOOLIKO PEKOTHOCTHLMPahe TepeHa - MHXKEHEPCKOreoNouIKo

 00jacHU BPCTE HHXEH-EPCKOTEOIOLIKUX KapaTa PEKOrHOCTULMPaH-€ TEPEHE;

o NPUMEHH HHKEHEPCKOr€OOIIKY KApTy - M3paja MHXKEeHEepCKOreonouike Kapre.

o YUECTBYj€ Y U3PAH HHXKEHEPCKOTeONOLIKe KapTe 3. Tloa3eMHe MeTO/le HCTAKHBAHA:

o 00JaCHU MHKEHEPCKOreONOLIKY KnacuhuKalujycTeHa - Hmkewepckoreonouka K1acupUKaLuja CTeHa,

e HaBeJe MPUMEHY UHKEHEPCKOreOIOUIKe K1acuduKaLuje cTeHa - Hcrpaxno Oylueme,
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ofjacHu npouec HCTpaKHOr OyLuera

paznuKyje BPCTe UCTPAsKHOT OyLiea

oGjacHu npobrieMe, KOjU Ce japsbajy TOKOM ITpoLieca HCTPaKHOT Oylieha
ypaau ueTpaxkHy OyIIOTHHY

paziiuKyje y30pKe Tia

ofjacHu Kao ce CKIaAMIITE U KapTUpajy Y30pLH Tha

ypaau KapTuparbe y3opaka Tia

00jacHH OMUT KPUJIHOM COHIOM

NPUMEHH ONMUT KPUJIHOM COHIOM

paznuKyje BpCTe MCTPAKHKUX UCKOTA

o0jacHH NMIIMTKe HCTpakHEe HCKOMe

YPaau MIAHTKH UCTPAKHH UCKON

o6jacHu AyOOKe HCTPAXKHE UCKOMNE

onuue uzpoljere JyOOKUX UCTPAXKHM HCKOI

o0jacHu neHeTpauroHe onuTe

pazNiuKyje eHeTpaLyuoHe ONnTe

00jacHu OMUT NPECHJOMETAPCKOT UCIIMTHUBALA TIA

onuule NPUMEHY ONUTA NPECHjOMETPUCKOr CIUTHBAA Ti1a
HaBeJe reou3HuKe METOAe UCIHTHUBAKA

o0jacHH MeTO/le HCTIUTHBAA Ae(hOPMALITOHUX

CROjCTaBA

00jacHM MeTOJe UCIHTHBAKA OTNOPHOCTH CTEHCKUX Maca Ha CMULIahe
o0jacHM MeTO/Ie UCTIUTHBAKA HAMTOHCKOT CTaba

objacHM TepeHcKa ocMaTparba

ofjacHuM cTaTucTiuKe MeTone obpane
HHXKEHEPCKOTCONOLIKHX pajoBa

00jacHUHHU NPUMEHY CTATHCTUUKE MeTojie obpane
UHKEHEPCKOreONOLIKUX pajoBa

Henurupare Ha je3rpy HCTpaXHUX
OyLIOTHHA 1 Y OyLIOTHHAMA,

OIUT KPUITHOM COHZOM,

TTATKK CTPasKHH UCKOTIH,
JyGoku HCTPaXKHH HCKOTIH;

4. TleneTpanuoHyn onuTH:

CraHpapiHa neHeTpauuja,
Craryuka IeHeTpaum]ja;

5. IIpecnomMerapcKo HCIUTHBALE TJIA;

6. Teodpnzuuke MeTOAE HCHUTHBAKA;

7. Metone HcIMTHBAKA
nedopManHoOHHX CBOjCTBA;

8. Meroae HCNHTHBAKA OTOOPHOCTH
CTEHCKHX MAaca Ha cMUNAe;

9. Metone HCIUTHBAH-A HAIOHCKOT
crama;

10. Tepencka ocMaTpama;

11.

CraTucTH4Ke MeToJe oOpaae
HHKEeHePCKOTe0I0KHX PaaoBa
re0TeXHUYKHX HCTPAKUBAKA.

I'eorexnuuxa
HCTPAKHBAHA 32
H3rpaImLy

0GjacHu KOjU reoTeXHUUKH UCTPAXKHU PaJOBH ce

U3BOJIE, IPU M3IPaJbCeH HACEIba

MPUMEHU FEOTEXHHUUKE UCTPAKHE PAJIOBE Y MPOLIECY U3rpajiibe Hace/ba
00jacHM MepoaaBHE YMHHOLE, KOjU YTHUY Ha U3rpaliby Hacesba

peuIr reoTexHuYKe npobneMe, KOju HacTajy npu

u3rpaimH Hacesba

00jacHH KOjU reOTeXHUUYKH UCTPAXKHU PaJJOBH ce

U3BO/IE, MPU U3rpaImu caobpahajHuLa

MPUMEHN FeOTEXHUUKE UCTPAsKHE PaJoBe Y MpOLeCy H3rpaitbe
cabpahajuuna

o0jacHH MepoAaBHE YMHHOILIE, KOje yTHYY Ha W3rpaamy cacopahajHuia
peLIy reoTexHuuKe npodiaeme, Koju HacTajy npu

usrpaamy caobpahajuuua

12. T'eoTeXxHHYKA HCTPAKHBAKA 32

H3TPAIbY HACE/BA;

13. T'eoTexHHYKA HCTPAKUBALA 34

u3rpagmy caodpahajuuue — yrunaj:
MopdonowKKx cBOjcTBA.
reonouxe rpale,
XUJIPOTCOJTOLIKIX CBOJCTBA;
CAaBPEMEHUX I'eOJIOLLKUX TpOoLeca;

14. T'eoTexHHYKA HCTPAXKABAKBA 32

H3TPaJlby MOCTOBA — YTHHAj:
MOP(]OIIOIIKUX CBOjCTBA TEPEHA,
JIMTOJIOLIKOT CACTAB U CKIIOMNA TEPeHa,
XUPOreosIOIKUX CBOJCTBA,
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. O6jaCHl/I KOjl/l reOTEXHHUYKHU UCTPAKHU PadOBU C€ U3BOAE, NPU U3rpaldtbr - CaBpeMeHUX reoJIOKHUX npoueca;

MOCTOBa 15. T'eoTexHHUKA HCTPAXKNBAKBA 32

o NPUMEHU MEOTEXHUYKE UCTPaXKHE PasloBe y MpoUecy U3rpalhe MOCTOBA H3TPaJlY aepoIpomMa;

¢ o0jacHu MepoAaBHE YHHHOLE, KOJH YTHUY HA W3rpaJilby MOCTOBA 16. T'eoTeXHHYKA HCTPAKABAILA 32

e pelild reoTeXHuYKe rpobieMe, KOju HacTajy pH U3rpajmhi MOCTOBA H3rpaamy opana;

¢ 00jaCHU KOjH reOTeXHUUYKH UCTPAKHU PAIOBU CE U3BOAE, [IPU U3TPAdHU 17. T'eorexamuxa MCTPASKHBADA JEKATA
aepoapoma MUHEPATHAX CHPOBHHA.

e TIPUMCHH FeOTEXHHYKE UCTPAXKHE PAZOBE Y IPOLISC M3rPaliibe apeoipoma

« 06jacHU MepOJaBHe YUMHHOLE, KOje YTUYY Ha W3rpaiby aepoapoma

e pellaBa reoTeXHHYKe MpobieMe, KOju HACTajy NPU U3rpajibu aepopoMa

e 06jacHH KOjH FeOTeXHUYKH UCTPAaXKHH PafloBH Ce U3BOAE, NPU H3rpatbu
GpaHa

e [PUMEHU FEOTEXHHUKE UCTPAKHE PaJIOBE Y NPOLIEC W3rpaibe OpaHa

¢ 00jacHU MepoJaBHe YMHHOLE, KOje YTHUY Ha M3rpaiwy OpaHa

e peLuM reoTexHuuke npodneme, KOjU HacTajy npu u3rpaaru OpaHa

¢ 00jacHH KOJU reoTEXHUYKH UCTPAXKHHU PAlOBH Ce

e U3BOJE Y NPOLECY HCTPAXKHBAIHA MUHEPAIHUX CUPOBUHA

o ONMILE HAYMH MPUMEHE NeOTEeXHHUYKMX UCTPAKHHMK PalioBa y npouecy
UCTPAXKHBAa MUHEPAIHHUX CHPOBMHA

¢ 00jacHH MepoJiaBHE YUHHHOLE, KOjU YTUUY Ha

& UCTPAXHBAA MUHEPATHUX CHPOBHHA

e peLuM reoTexHuuke npobiemMe, KOjH HACTAjy Y TPOLIECY HCTPaXKUBAA
MHUHEPAITHHX CHPOBHHA

e 00JaCHHU MPOLEC UBEKTHPAbA 1. Umekrupame — Bpere:

o pPazfUKyje BPCTE MHEKTU At - KOHTaKTHO WH-EKTHpatse,

¢ 00jacHu rae ce NpUMerYyje KOHTaKTHO, 3aNTHUBHO, HANOHCKO U - 3a0THBHO MHEKTHPALE,

KOHCANUIALMOHO UIbEKTUPAIhe - HAMOHCKO U KOHCATMAALIUOHO

I'eoTexHuuKa

o NPUMEHH KOHTAKTHO, 3aNTHBHO, HAOHCKO U KOHCANMAALMOHO - UHEKTHPae,
HCTPAKHBAILA 32

. UHEKTHPaE - onpema 3a MHeKTHPArLE,

nodo/bABaKE CBOJCTBA . .

¢ 00jacHu omnpeMy KOja ce KOPUCTH Y MPOLECY UIHEKTHPAha - HMHEKLHMOHE Mace;
TJA M CTEHCKUX Maca .

e TIPUMEHH OTPEMY KOja Ce KOPUCTH Y MPOLIECY HIEKTHPaba 2. IMoGo/bmaBame T1a:

o 00jaCHU NMPUMEHY HHHEKLIMjOHA Maca Yy MPOLECY MHbEeKTHPaba - JpeHUpameMm,

e OMMUIE KAKO CE MPaBH MIHSKLMjCKA MACa 3a MOCTYNAK UHEeKTHparba; - CHUApeHE CTeHCKUX Maca,

s 00jacHU MOCTYNAK APeHUpParba - BpCTe cuapa.

e 00jacHU HAUWH MPHUMEHE JIPCHHPAE
¢ 00jacHU MOCTYIMAaK CHAPEH>A
s paznuKyje BpcTe cuapa
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4. YIIVTCTBO 3A JUJAKTHYKO-METOANYKO OCTBAPUBAILE [IPOI'PAMA:
Ha noueTky cBake TeMe y4EHHKe YIO3HATH Ca LIM/bEBUMA U MCXOAHMA HACTaBe, OQHOCHO YUEHa, N11aHOM Pajia U HAUMHHMA OLeHHBatba.
[Tpeamer ce peanusyje Kpo3 TeopujcKy Hactasy. [Ipenopyka y opraHu3alunjy HacTase je 4a ce 1o HeAe/bama OpraHusyje ABo4ac Teopuje U ofesbere ce He aenu. [lpenopydeH
Opoj uacoBa o TeMU 3a YeTBPTH paspen je chenehu:
o Jlpojekar MHKEHEPCKOreoNoIKUX ucTpaxuearsa (30 vacora);
e [eoTexHMYKA UCTPAKUBAILA 33 M3rpaamwy (22 yacosa);
o ['eoTexHUUKA HCTPAKUBAKA 32 NOOOIBLUABAE CBOJCTBA TJIA U CTEHCKMX Maca (12 uacosa).

IMpunukom peasivzaliyje TeMe OCITOHUTH CE Ha MpeA3Haha yUeHUKA U3 OMIITe IeoNorije, MUHEpaTIorHje, YUnTabha TOnorpad)CKuX Kapara, neTposiorTHje, UCTOPUjCKE IeoliorHja,
reosie3yje, UCTPAKHOT OylIeha,reoMopoIorHja, FreooTHje KBapTapa, reOIoNIKOT KapTHPamha, MPUMEbeHe TeoQ3HKe, Fe0TEXHUUKY MOPUTOPHHT U MEXAHHKE TJIa U CTEHCKUX
maca. [Ipenopyka je na ce NpUIMKOM OCTBapuBara nporpama uspalyjy 3anaum koju fie ce nprmMe-uBaTH y NPAKTHYHO] HACTABU W CTPYUHUM nipeaMeTuMa. MHcucTuparu Ha
CUCTCMATUYHOCTHU U NMPUMEHHU CTCUCHUX 3HAKA Y TTPAKCH.
3a camocTanaH paj yueHHKa, U3pajly Mpe3eHTalmja, U UpTexe Tpeda MPUIMPEeMHUTH pasiHiuTe CaMOCTaTHE AKTHBHOCTH:
1. Tlpukaz npumepa NpojeKTHOr 3aJATKA U HAUUH KAaKO Ce OH W3BPILABA.
PUKA3 UHKEHEePCKOreonouKe Kiacudukalmje creHa.
PUKa3 MPECHOMCTAPCKOr UCTTMTUBAKA TJ1A.
pe3eHTallnja reoQr3nUKe MEeTo/Ie HCITUTHBAA.
pE3EHTALMjAHMETO/E UCTIUTUBALA 1ehOPMALIMOHKX CBOjCTBA.
PUKA3 METOAE UCITUTHBAA OTIIOPHOCTH CTEHCKHUX Maca Ha CMHULIAMbE.
pE3eHTALMja METOC MCIIMTHBAKA HAMTOHCKOT CTaba.
pUKa3 FEOTEXHUUKUX UCTPAKUBakbA 32 U3rPaiiby Haceba.
pUKa3 yTHLaja MOPQOOLIKUX CBOjCTBA HA NeOTEXHUYKA HCTpaXKHBaba 3a U3rpaimwy caodpahajHuue.
. NpesenTalyja yTHLIAja TMTONOLIKOT CACTABA M CKJIONA TEPEHA HA MeOTEXHUUKA MCTPAXKUBAA 33 U3TPaAlby MOCTA.
[1pe3eHTaliyja reoTeXHUUKA UCTPAKUBAILA 32 U3MPaLbY a€POAPOMA.
IpuKka3 reoTexHHUKA HCTPAXKUBAILA 33 U3IPaiby OpaHa.
. FeoTexHMYKA MCTPAKUBAHA NEXKUIITA MUHEPATHHX CHPOBHHA.
. lpesenTaliuja pasnuuuTUX BPCTA UHEKTUPAIbA.
. Ipe3enrauuja HaurHa NoGoObLLIABAILA TIIA.

o o B e [ o B B Qo e

0N Y AW

N360p MeTona u obnuka pana 3a ceaky Temy oapeljyje HaCTaBHUK y 3aBUCHOCTHM O/ HACTABHMX CalpxKaja, COCOOHOCTH M NoTpeda yueHHKa, MaTepHjaHuX U APYIUX YCIOBa.
Kopuctuty epbante meTone (MeTo/la yCMEHOT M3/larama v AMjajiolika MeTo/a), METO/IE AeMOHCTpalldje, TEKCTYaTHO-UIYCTPATUBHE METO/Ie, METOIE MPOJEKTHUX 3ajaTaKa.
Ipennoskenu oOMHLHK paja ¢y (HPOHTATIHH, pajy FPYIH, pagy napy, HHAUBUAYAIHH paj.

5. YIIYTCTBO 3A @®OPMATHBHO U CYMATHUBHO OHEILUBAILE YUEHUKA

Y HacTaBM rnaBaHM UMJb MCXO/a je paTe U BPEAHOBATH MPOLECHE CTABOBE U yuere, Kpo3 nocturHyfia yueHuka u concreenor paa. HacraBHuk Tpeba KOHTHHYMPaHO Aa npaTu
HAIpeAaK YUCHHKA, KOJH Ce OIJIe/ia Y aKTHBHOCTH YUSHUKA, KaKO MPHKYTIba]y MOAATKES, KAKO apryMeHTYjy, eBATyUpajy, JOKyMeHTYjy UTA. [la 61 BpenHOBaMe OUIIO 00jeKTUBHO
1y QYHKIMjHyUea, MOTPeOHO je YCKIaJUTH HUBOS UCXO0/A W HAUNHE OLICHHUBA:A.

CyMaTHBHO OlICH:HBaILE je BpeAHOBame MnMocThrHyha yueHHka Ha kpajy cBake peannzoraHe Teme. CyMaTHBHE olieHe ce No0Hjajy U3 KOHTPOIHWUX WM MUCMEHUX pPasioBa,
TECTOBA, YCMEHOT MCTIUTHBAA, CAMOCTATHUX WK IPYTHUX PaJloBa yUSHUKA.
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VY dhopmaTtBHOM BpeaHOBabY HACTABHUK Ou Tpebaio na NpOMOBMLLE MPYNHU AMJaor, A KOPUCTH NUTaa Aa Ou reHepucao noaarke us hHaukux vaeja, ajid 1 Aa nOMOrHe

pa3roj hauxux uaeja, a je yueHnuMMa nosparHe uHgopmauuje, a nosparse nHdopMaumje 1oGujeHe ol yueHUKa KOPUCTH A NMPUIaroAq NnojayJapame, oxpadpyje yueHuxe aa
OUEeHbYjy KBATUTET CBOr paja.

H360p uHCTpYyMEHTa 32 POPMATHBHO BPEAHOBAaE 3aBUCH O] BPCTE aKTHBHOCTH KOja Ce BpeJHYje, OAHOCHO Y caMo nocturayhie yueHuka Tpeba yKbyUUTH U HEroBo
MOHAILARE.




image100.png
Hazus npeamera: METOJIE XUJPOTEOJIOIIKNX NCTPAZKKUBAIBLA

1. OCTBAPUBAILE OBPA30BHO-BACIIUTHOI PAJA — OBJIMIM H TPAJAIBE

PA3PE: Teopujcka Hacrasa Bexbe IIpaxTuuna HacTasa Hacraga y 610Ky Ykynuo
v 64 64 0 30 158

2. IN/bEBU YUYEIbA:

-~ Yno3HaBawe ¢a OCHOBHUM METOAAMA XHUIPOTeOIOIKHX UCTPAKUBAa BUXOBOM 3HAUajy U IpUMeHH

- OcnocobbaBame yueHHKa 3a NPUKYIUbatbe i 00pasy nojaraka, 100HjeHUX IPUMEHOM Pa3IHUUTHX METONA UCTPAXKHBAA

- Ocnocobsparame yueHHKa 3a kopHuinfieme npuéopa 1 WHCTpyMSHaTa 3a pajl Ha TepeHy U 'y Jabopatopuju;

- OcnocobbaBame yueHrKa 3a rpaduuko NpUKasHBae Pe3ynTaTa HCNHTHBAA;

- Pazpujame cUCTEMATHYHOCTH, NPSLIU3HOCTH M CMMCIA 32 TUMCKH paj;

- PasBujame HaBUKa yueHHKa koje fie JonpuHOCUTH yHanpeuBamy 1 3alITUTH SKUBOTHE, PaJHE CPEIHHE, 3/PaBba YOBEKA M HEeTrOBOT OKPYKEHA.

3. TEME, HCXOJH, HPEITIOPYYEHHN CAJAPKAJHA 1 KJbYYHHU IIOJMOBH CAAPKAJA

Pazpen: UerBprn
Copuwmsn Gonn vacosa: Teopuja: 64 waca; BexGe: 64 waca; Hacraga y 6noky: 30 yacosa;

TEMA nexoan K/bYUYHHU ITOJMOBH CAAPKAJA
To 3aBpiieTky TeMe ydeHuk hie 6utu y cramy fa:
Teopuja: Teopuja:
¢ 00jacHM 1ITA je MPEAMET MPOyUaBaka METOAA KOJE CE MPUMEHY]Y MpU o [lpeamer npoyuyaBama W CaapKaj XMAPOreOJOLIKUX
XUIPOreOIOWKUM HCTPAKUBAKUMA U LITA YMHH CallpiKa] MeTOa UCTPAXKUBAKHA;
IpuHUMNE ¥ eTANHOCT
e HaBe/e NPUHUMIIE U eTare NPH XUAPOTeONOIKHM UCTPAaXKUBAbHUMA o OCHOBHM NPUHUMIK M €TAMHOCT XUAPOreOOIKHX
XMAPOTEOJO KX JS——
neTpaKmpatha Bexoe: Bexoe:
e rpadHuKy NPUKAKE eTaNe U MOJASTANES XHAPOTeONIOUKUX UCTPakUBama | o [ paduuku npyukas eramna v nojerana
XUAPOTCOJIOMIKUX NCTPAXKWBAH:A.
Teopuja: Teopuja:
e HaBE]E €JIEMEHTE K/IMME KOJU YTHUY Ha NPUXPAtbUBAILE U PEKUM o KiaumartonoLuke U XHAPONOLLKE METOJE;
NOJA3eMHUX BOAA o [eoGoTanuuke meToae
Bpcre, kxapakTepucTHKe H e onuiue Meroae oapeljiBarba NpoTHLAja MOBPIUMHCKUX TOKOBA - reobOTaHUYKA HCTTUTHBAA Y PA3IUYUTHM
HPHMEHA FEOIOIIKUX H e 00jacHM y KOJUM YCIOBUMA TEPEHA CE NPUMEHLYje re0b0TaHuYKa KITMMATCKUM YCIIOBHMA
HEreoJOIKNX METOAA Y meTona - reoboTaHWYKe METOJE Y CKIIOMY XUAPOreoJOLIKHX
XHAPOreoJOruju e HaBele IpuMepe OUIbHUX BPCTA KOje YKa3yjy Ha NPMCYCTBO NOA3EMHHX UCTPKUBaKHA;
BOJIA « [eomopdonoriike metone
e HALPTa W HAaBEJE eJIEMEHTE peUHe JIOIWHE KOJU C& aHAIU3UPa]y
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HAL(PTa U HABENIE EJIEMEHTE PeUHe Tepace
onuile canpixaj reoMopdhoNoLike Kapre

ofjacH NPUHUMIT AaJbUHCKE JeTeKLHje

HABE/IC KPUTEPHjyMe KOjU Ce KOPHCTE MPH AHATII3HM TePeHa HA aBHO
CHUMLIMMA

o0jacHu 3HAYAj] UCIIMTHBAKA MYKOTHHA, paceia U paceJHUX 30HA NpU
XUIPOreONOWKUM HCTPAKUBAUMA

ofjacHH 3Ha4aj MO3HABaA XEMH]CKOT cacTapa MoI3eMHHX U
MOBPLUMHCKUX BOAA

OMnuuIe MOCTYIKE NMPUMEHE Me0eNEKTPUYHE U METO/E reodu3nuKor
KapoTaxa

HaBele HauMHe MpUKa3UBaka XeMMJCKOT CaCTaRa NOA3EMHUX BOAA
onuile MeToae OyLuera y XHAporeonoruju

HaBeAe OCHOBHE €JIeMEHTE KOHCTPYKLM]ja UCTPAaXKHUX U MCTPaXKHO
excrioarauloHux OyHapa

OMNHLIE HAUWH U30J1aL1je BOAOHOCHOT XOPH3OHTA

HaBeJe BPCTe ocMarpatba y npouecy Gyluersa

ONUILE HAYMHE M30JIOBOHA BOAOHOCHE CPEeIMHE

onuiLe HauWH paszpane OyHapa

MPHUMEHHU MEpPHE MHCTYMEHTE U MPHOOP KOjH C& KOPUCTE MPH MPOLIECY
Oyuwema

Hageze 1 0fjacHu yJIory Ienora KOHCTpyKumje GyHapa

HaBeJie MeTojie oapehuBara U Op3MHE U cMepa KpeTama MoA3eMHUX
BOJIA Y TEPEHUMA HHTEPrpaHysiapHe U MYKOTHHCKE MOPO3HOCTH
OmnuiLe MocTynak Hojera noHopa y kapery

ofjacHM MPUMEHY METO/Ie MOIeTIHparba

reoMopQONIOLIKA HCTPAKHBAA Y PEJOHHMA ca
cTeHaMa MHTeprpaHyiapHe Mopo3HOCTH
reoMopdoIOUIKA HCTPAKHBAKA Y KAPCTHUM
pejoHnMa;

JamuHcka feTekumja

o6pa)1a ABUOHCKHX CHUMAaKa
aHalu3a CaTeJIUTCKUX CKaHOorpaMa

l'leTponoume H NAJTCOHTOJIOWKE METOJE

UCMUTHBAKE MyKOTHHA
UCMUTHBAKE PA3IOMHUX CTPYKTYPa Y KapeTy;

["eoduznuke metone

reoeeKTpUYHE METOIE
reo@u3MUKy KapoTax OyLIOTUHA;

Xuapoxemujcke MeToae

rpaMuKo NPUKA3UBAKE PE3YJITaTa XeMHJCKUX
aHanu3a BOIe;

Herpaxkso Oylueme y XUIPOreoyolKe CBpxe

MeTtone Oyluerma

KOHCTPYKLIMjA HCTPAKHUX MU UCTPAIKHO
eKcIuioaTauonux oyHapa

M3071a1Hja BOJAOHOCHOT XOPH30HTA

oceajawe OyworuHe (paspana 6yHapa)

npaheme npotieca Oyuiewha U MEPHH MHCTPYMEHTH
u ripudop

XHIPOreooKa JOKyMeHTalMja pesyarara
Oyuiema;

Tpacepcke MeTo/ie Y XHUAPOreoiortju

¥ TEPEHMMaA UHTEprpaHysiapHe U MyKOTHHCKe
NIOPO3HOCTH
Y KapCTHUM TEpPeHUMA;

Merone MOJeaHupamha.

Bexoe:

HaupTa Aujarpam Kosnebara Cyme NnajaBuHa, TEMNeparype Ba3ayxa u
AQyOuHe [0 HUBOA NOJ3EMHMX BOAA

OJIpSII CPEAIY BPESIHOCT CyMa MajlaBuHa MeTooM THjeCeHOBHUX
MOJINTOHA

u3padyHa MPOTHLA] MOBPILIMHCKOT TOKA, HA OCHOBY MojaTaka
J0OHjeHUX MepeHeM Op3UHE TOKA XMIAPOMETPH]CKUM KPHIOM
MPHUKaKe Ha TOMorpagcko] KapTH eeMEeHTe MOBPILIMHCKOT TOKa,
KOHCTpyHiue Tonorpadeky npodua, u3pauyHa NapurjalHi U TOTATHH
XUIpAYJIMYKHU IPafiHjeHT ToKa

Bexoe:

["eomopdonowka ananu3a NOBPLUKMHCKOL TOKA;
MznBajare nenopa TepeHa ca paziuyiTuM
XUJIPOTEOJIOLIKHM KapakTepucTHKaMa Ha
aBMOCHUMUUMA,

AHanusa nojaTtaka ocMaTparba eJeMeHaTa KiuMe 1
oclMalldja HUBOA MOJ3EMHE BoJie Y OyHapuMa;
Onpehuame cpefitbe BPeTHOCTH CyMe MNaJJaBUHA
MeTonoM THjeceHOBUX MOIUroHa;
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U3BPLIH KaTeropu3auujy Toka, u3pauyHa uHaeke Sudypkauuje 1
KoeHUMjeHT KPHBYAABOCTH TOKA

oapen NyOGUHY 0 HUBOA MOJ3EMHHX BOAA HA OCHOBY KPMBHX
JOOMjEHUX MPUMEHOM reoU3HYKUX MeTojIa

MPUKAKE Pe3yNTaTe XEMH|CKUX aHAH3A IMOJ3EMHE BOJC jeIHOT flena
TepeHa Ha TPUWIMHEAPHOM AWjarpamy M XUAPOXEMUjCKOj KapTH
NPUKAKE Y PA3MEPU KOHCTPYKLIM]Y HCTPKHO EKCIIIOATALMOHOT
OyHapa

HaLpTa XMAPOreoNoLKH Npohun npema nojaLuma dyluerwa
oapenn Op3MHY U CMep KpeTara MOJ3EMHHX BOJA Y TePeHUMA
MHTEprpaHynapHe U MyKOTHHCKE MOPO3HOCTH

TIpEe3eHTYj€ METOAE MOJENHPakba Y HUAPOreoNOrtjH

OnpehuBarse NpoTHLIAja BENUKOT MOBPLIMHCKOT TOKA
MepereM OP3UHE XHUAPOMETPHjCKUM KPHIIOM;
AHanu3za noaaraka 100UjeHUX MPUMEHOM
reoU3NIKHX MEeTONA;

["pacdmuky nmpykas pesysrara XeMHUJCKHX aHANTN3a,
["padmuky nprkas KOHCPYKLIHjE& UCTPaXKHO
eKCII0aTaloHOr OyHapa;

OnpehnBame Op3nHe M cMepa KpeTama MOA3EMHUX
BOJA Y TEPEHUMA UHTEPrpaHyNapHe U MyKOTUHCKE
NOPO3HOCTH;

Metoge MoaenMpatba.

OnUTHH XHAPOTeOJIOMKH
panoen (onpehuame
XHAPOT€OJOMKAX
napamertapa)

Teopuja:

ONMILE TOK ONUTA HaNMBara BOAE Y packon no meroau bonaupesa u
KameHckor U ofjacHd y KOjUM YCIIOBUMA CE TTPHUMEbYje

OMNUILE TOK ONUTA HANUBaKa BOAE Y OYLIOTUHY U 06jacHU Y KOjUM
YCIIOBUMA CE TNPUMErYje

OIMUILE TOK OTTMTA YTHUCKMBAMa BOC Y OYUIOTHHY Y 3aBHCHOCTH O]1
METOJIE Koja je MpUMeheHa

00jacHU KapaKTEPUCTHKE Pa3IMUHTHX ONUTA LIpreHa

HaBeje 1uTa cBe Tpeba Ja ce npunpeMu 1 obe30eIu npe noyeTka onurTa
Lupnemwa BoJe

HaBe/le MEPHE HHCTPYMEHTE W PUOOP KOjU Ce& KOPUCTE NPH LipHetbY
BoJe u3 OyHapa

HaBEeAE KOja ce Meperba BpLUIe TOKOM ONMTA Uprea

00jacHM KapakTepUCTHKE CTALMOHAPHOT M HECTALMOHAPHOr pexumMa
uprea

npuKaxe W 00jaCHU aujarpaMe Lprnemka Koju ce pane npu
CTAUMOHAPHUM yCloBUMa unrpanuje

NpUKaXKe U 00jacHU UjarpamMe 1Iprewa KOju ce paje npH
HECTALIMOHAPHUM YCIOBUMA (PUITPAIH]e

Teopuja:

OnuT HanMBaka BOJE Y packon

- wmerona bonaupesa

- wmerona Kamenckor;

Onut HanuBawa Boae y OyILOTHHE

- HaJMBalbe BOJAC Y 30HH aepauuje

- HaIWBakE BOAC Y OKBHUPY M3NAHCKE 30HE;

Onur yTuckuBama Boje y OyLoTUHY

- MeTO/e YTUCKUBama BOAE;

Onut upnewa

- NpoOHO U ONKTHO LUPLEHE BOJE

- mpunpema 3a u3sohemwe onuTa Lupnema

- MEpHM UHCTPYMEHTH W npubop

- Mepetba M OCMaTpama Y TOKY Lprea

- oxpehurame koeduurjeHTa GraTpaLje npu
CTAMOHAPHOM PEXUMY;

- onpehurame koeduumjeHTa punrpanuje npu
HECTALIUOHAPHOM PEXHMY.

Bexoe:

uzpavyHa koepuuMjeHT GunTpalrje MeTOIOM HalTUBarba BoJIEe Y
packon

uspadyHa koeuunjeHta Guarpaluje onuTOM HallMBatba BOAE Yy
OYLLOTHHY

u3pauyHa koeduumjeHTa puaTpalMje ONUTOM YTUCKMBAA BOAE Y
OyLIOTUHY

U3pavyHa XMAPOreoNnoLIKe NapaMeTpe Ha OCHOBY NOJATaKa Liprerba y
YCJIOBUMA CTALMOHAPHOT peskuMa (uiTpaLje

Bemxoe:

Onpehupame koehuurjeHTa GUITpaLrje ONUTOM
HaJlMBatba BOJE Y PacKol;

Oapehusame koehuuujeHTa GuiITpaumje OnuToM
HanuBama Boje y GyLUOTHHY;

Onpehuame koeuurjeHTa Gpuarpalyje onUTOM
YTUCKHBaba BOJE Y OYLLIOTUHY;

O0pana noaaTaxa Upnera y YCJOBUMa CTaALUMOHAPHOT
peskuMa GuaTpauuje;
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OcTBapHBam-€ NJIAHA U OIPOrpaMa HACTABE H YY€HA
I PA3PE]] I PA3PE]] 1T PA3PE] IV PA3PE]]
Paspeano-uacoBHa HacTaBa 35 35 35

MeHTOpcku paa (HacTasa y 0J10Ky, mpakca) 2 2 2

(Ob6aBe3He BAHHACTABHE AKTUBHOCTU 2 2 2

Matypcky UCTIUT

YKYIHO paJHHX Hele/ba

Toaena one/bewa y rpyne 3a peajiuzalnjy y WIKOJCKOM CHCTEMY
roauiikby GoHI YacoBa 6poj Totpe6Ho
paspen MpeAMET/MOLLYJT NpakTUyHa | HacTaBay YyucHuKa y anraxoBare
BeXOE nomohnor
HacTaBa 610Ky rpynu - 1o HCTABAHMKA
Onuita reooruja 35 5 *

] Muuepanoruja 35 5 *
TeXHIYHO LPTame ¢a HALPTHOM reOMeTPHjOM 60 5 *
Yuramwe Tonorpadekux kapara 35 60 5 *

i Ietponoruja 70 5 *
["eonoIKo KapTHparse 35 30 5 *
OcHoBe XHaporeonoruje 70 5 *

i TpumerseHa reodusnka 35 5 *
MexaHuka T/1a U CTEHCKUX Maca 175 30 5 aa
MeToze XMAPOreoNoWKUX HCTpaXkMBarba 64 30 5 *

v [TpumMerbeHa reoTexHUKa 128 30 5 na
Tpeay3eTHHILITBO 64 5 *
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e M3pavyHa XHUAPOTEOIOLIKe apaMeTpe Ha OCHOBY MojaTaka LUpnemwa y
YCJIOBUMA HECTALIHOHAPHOTr pekuMa punTpauuje

o OOpaja nogaraka Lprewa y yCloBUMa
HECTALIHOHAPHOT pexkuMa uaTpauuje.

IpoyuyaBame pexnama
NOJ3eMHHX BOJa

Teopuja:
¢ o0jacHM 110jaM W 3Hauaj NpoyyaBatba peKUMa

e HaBele TUNOBE PEXKXUMA NOA3EMHKX BOAA M (haKTOpPE KOJU YTHUY Ha
pEeKUM

e HaBeJ/e BpCTe OCMATpPayKKUX Mpexa u objexara

. l'lpl/IKa)Ke Ha4YHuH 06pane l'IpI/lel'lJ'beHI/IX noaaraxka

Teopuja:
o Pexxum noazeMHux BoAa;

o OcmaTpauke Mpesxe U 00jexTH;
o OGpaja nogaraka NpoyyaBara pexxuma noa3eMHux
BOJIA.

Bexoe:
o [lpukas npoMeHe efieMHaTa pe>kMa NoA3eMHHMX BoJa 3a oapeleHu
BPEMEHCKH MEpHO,

Bexoe:
» (OO0pana nojaraka ocMaTprha eneMeHara pexxuMa
MOA3EMHHX BOJA.

PeszepBe u3nancKnx BOAA H
MeToAe IbHXOBOT
HCTPAKHBAHA

Teopuja:
e HaBeJAE KPUTESPHjyMe 3a KATeropu3alMjy Pe3epBH MOJ3EMHUX BOAA

» HaBeJe TUIIOBE PE3CPBU NOA3EMHUX BOJA

Teopuja:
o Kracudukanuja pesepsy Noa3eMHHX BOJA;

e Metone UCTpaxKuBathba pe3epBU NOA3EMHUX BOJA.

Bexbe:
e rpaduuky nNpuKaxe KnacHPUKALU]y pe3epBH MOA3EMHUX BOJA

Bewxbe:
o [pacdunuku npukas Knacupukaiyje pe3epsu
NOJ3eMHHX BOAA.

XuaporeoNomIKo KApTHpambe

Teopuja:
e HaBeJe THIIOBE XUAPOreOJOUIKHX KapaTa MpeMa pa3Mepu U Caapikajy

e OIHLIE [IOCTYNKE Y TOKY NMPUIIPEMHHUX PaAOBa

e HaBeje [0JATKE KOjU Ce NPUKYIIbajy NPH TEPEHCKMM PaLoBUMa Ha
U3BOpPY, OyHapy, MOBPLUMHCKOM TOKY

e HaBeje J1IabopaTopHjcKa UCTIUTHBAA

e HaBeje caapIkaj OCHOBHE XMAPOreoNoLKe kapre, npoduna v cryba

e oOnuwe caapxkaj cneudjanuux XI' kapaTta U HameHy

Teopuja:
o [lomena xuaporeonoUKUX KapaTa;

o  XUpOreosolKO KapTHpambe:

- Ilpunpemuu pagosmu.

- TepeHcku panosu,

- JIabopaTopHjcKu PaaoBH,

- JHoxymenraumja XI' kapTupamwa
(ocHorHa XI' kapTa, XMAPOreoOIKH Npodunu,
XUJIPOTEOIOUIKH ¢TYD, criendjande XI' kapre u
650K aujarpam).

Bexcoe:

e [IPHKAKE XWUAPOreoIoOIlKe KApaKTePUCTUKE TEPEHa Ha KapT,
npoduiy, ctydy, 670K nujarpamy

e [IPHKXKE PACMOPe/l NOJEAHHUX XUAPOreoIoKUX hakropa Ha KapTH
creudjagHe HaMeHe

BesxGe:

o OcHOBHA XHUAPOreoIOLKa KapTa, KApaKTEPUCTHUHH
xuzporeosioluky npodunu, XI' cty6 v 6510k aujarpam;

o CrieuyjajaHe XMApOreosIoUIKe KapTe.

IIpumemeHe MeToae
XH/POreo/IOMKHX
HCTPaXKUBAMHA

Teopuja:
e HaBeJIE METOMC XUAPOTeONOIIKHX HCTPAKUBARA KOjE Ce TPUMEHY]Y, ¥

34BHUCHOCTH O CBPXe XUAPOTCOJOUIKUX UCTPAXKUBAKA

Teopuja:
o [lpumMermeHe METO/IC UCTPAKHBAKA Y TpaljeBUHAPCTBY,

pyaapcTBy, NOJLONPUBPEH, 32 Kopuilfierse
reOTEPMAaJTHE CHEPrHje H HCTPAXKHUBAKE MUHEPATHIX
BOZA M 3aLUTHTH MOA3EMHHUX BOJA.
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Bexoe:

e TMPE3eHTYje METOAE XUAPOreONOLIKHX UCTPAKUBALA 32 PA3TUUUTE
notpede

Bexoe:
o [lpumereHe MeTOE XUAPOreONOLUKHX UCTPAKUBALA
3a pazauuuTe rnorpede.

Hacrasa y 6s10Ky

e OpjeHTHLIe ce Ha TepeHy y3 nomoh Tonorpadcke Kapre 1 komnaca,
oapehyje THNOBE U3aHK, yOUaBa XUAPOTreOIOLIKE 10jaBe U 0bjekTe,
onpehyje ¢puznuke ocobune Boe Ha U3BOpKHMa OyHapuMa u
NOBPLUMHCKHM TOKOBHMA, Y3UMa Y30pKe BOJE 32 XEMM|CKY aHaIU3y,
MepH MJALIHOCT H3BOpa, o/ipeljyje MpoTHLaj MOBPLIMHCKOT TOKA, MEPH
JyOUHY /10 HUBOA BOJie y U JyOuHY OyHapa, BOAH TEPEHCKU THEBHUK H
KaTacrap nojaea u ogjexara.

o m3paljyje u3BernTaj XUAPOTEONOIKUX HCTPAKHUBAA U IpadUyKy
JOKYMEHTALH]y.

e  XMAPOreoNOLIKO KAPTHPake TEPEeHa 3a Pa3nUUHTe
notpede (BogocHabieBab-e, HABOAHHABALE,
OIBO[(HbABAE NOJLONPUBPESIHMK, PYIAPCKUX U
rpalleBHHCKUX pafoBa, 3alUTUTe NOAZCMHIX BOJA);

« U3spana uzBelntaja XuaporeoaoUIKuxX HCTPAKUBAba U
rpagudke 10KyMeHTaLHje.

4. YIIVTCTBO 3A JMWJAKTUYKO-METOJUYKO OCTBAPHUBAIBLE IIPOI'PAMA

Ha MOYCTKY CBAKOI MOAYJIa YUCHHKE YNO3HATHU Ca LWLEBUMA U UCXOAUMA HACTABE, OAHOCHO YUCH:a, IUIAHOM paja v HauuHUMa OLCHh-NBabhA.
[Tporpam ce peanusyje Kpo3 TEOPHjCKY HAcTaBy, BexOe W HacTaBy y GIOKY Y YUHOHUIM, NabopaTopuju U Ha TepeHy. [Ipenopyka y opraHd3aumju Teopyjcke HacTage je Ja ce
0 HeAe/baMa peau3yje JBOYAc HACTaBe U OACHEIE Ce HE JIENH, a MPU OCTBAPHUBabY Be:KOU peausyje ce ABoYac Mo HeslesbaMa H ofiesberse ce aenu. [Ipunukom peanusaiuje
BEKOM U HacTaBe y OJI0KY o/ie/ber-e ce Jienu Ha rpyne 1o 15 yuenuka. [Ipenopy4enu 6poj 4acosa no MoAyAMMa 332 Y€TBPTH pazpen je cienehu:

o [IpuHUMIHK U €TaNHOCT XMAPOreOJOUIKUX HCTpaKUBara (3+2 uaca);

e & o ¢ 0o 0 o

BpcTe kapakTeprcTHKE W PUMEHa Y XUAPOreONOrujH HEreoJoWKNX 1 reojomkux meroga (18+24 vacora);
OnuTHY XUIPOTeonoImKky pagosu (oapehusarme xuaporeonomkux napamerapa) (12+16 yacora);
[poyuaBame pexkuma noazeMHux Boaa (2+2yvaca);

PezepBe U31aHCKUX BONA M METOAE HHXOBOI CTpaXkHuBama (6+2 yaca);

Xupaporeonouko kaptupame (15+14uacopa);

[TpumerweHe MeToe XMIPOreoTOLIKHX UCTpakHBama (8+4 yacora);

Hacraga 'y 6noky (30 vacoea).

[punukom peanuzanyje MOAya OCIOHUTH C€ HA IPE3HAA YUCHHKA U3 NETPOJIOTHje, UMTaka TOMorpadckuxX KapaTa, UCTPaXXHOr OyIeka, OCHOBA XHAPOreoIoryje, Kpajaurera
BOZa, XxeMHuje H pusnke. MHCHCTHPATH HA CUCTEMATHYHOCTH U PUMEHH CTEUEHUX 3Haa Y MPaKCH.
3a camocTanHe BexxOe U OOk HAacTaBy, NOTPEOHO je NPUNPEMUTH MaTepUjal M NMPOBEPY 3Hama YUeHHKa. biok HacTaBy Tpeba OpraHu30BaTH Ha TEPEHY Ca UHTEPECAHTHUM
XWUAPOreoIOUWIKMM NojaBaMa K objekaTuma, BaH beorpana. OBako opraHuzoBaHa GJIOK HacTaBa, NpysKa y4eHHUMMa MOTYRHOCT, Ja NpakTHYHO NPUMEHE CTeUeHa 3Hakba O
NPUKYIUbakby MOJATaKa Ha TEPEHY, Y30PKOBalby CTEHA U BOJE 32 J1ab0opaTopHjcKa MCIIMTHBAA U MPUKa3UBalby Pe3ylTaTa ucTpaxkusara. Haunn opranusanuje 6710k HacTase
Ha TepeHy, YTHUE Ha pa3BHjarbe CUCTeMaTHYHOCTH, CAMOCTAITHOCTH Y pafly M ocehama 3Hauaja THMCKOT paja.
Ipensnor rema camocTanHuX BeKOU je cieaehu.

1. llpesentauuja erana ¥ noaerana XHAPOreoJIOUIKUX HCTPaXKHBatbA.

RANAIE

[Ipukas koneGara cyme nagaByHa, TeMIeparype Ba3yxa v HUBOA NOA3CMHHX BOJA.
Oppehusame npoTHUAaja MOBPILMHCKOT TOKA HA OCHOBY Mepetba Op3vHe XMAPOMETPHCKHM KPUIIOM.
[Tpukas reoMophoNOLLKOr HCIUTHBAA MOBPLUMHCKOT TOKA.
Ogapehusame cmepa U Op3uHe KpeTarma NOA3eMHUX BOAA Y TEPEHUMA MHTePrpaHyiapHe NOPO3HOCTH.

Oapehurarse xoeduumjenTa Gunrpauyje Ha OCHOBY OJATAKA HAMBAA BOJE Y PACKON U OYILOTHHY.
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7. OapehuBame koeduumjeHTa GUATPALIM]E HA OCHOBY NOAATAKA YTUCKUBAhA BOAE Y OYLIOTUHY.

8. OppehuBare XMAPOreoNOUIKMX NapaMeTapa Ha OCHOBY N0JaTaka Uprerha Npu CTALHOHAPHOM PEKUMY.
9. OgapehuBarme XMAPOreoNOLIKHX NapaMeTapa Ha OCHOBY NOAATaKa LPIeHha IIPY HECTALIMOHAPHOM PEXKUMY.
10. Tpukas knacudukaumje pe3epey NOAZSMHUX BOJA.

11. ITpukas XxuaporeoaolKHX KaPaKTePUCTHKA TEPEHA KapTOM,NPodhuIoM U cTyboM.

12. TIpeseHTanmja npuMEEHUX METO1A HCTPAKUBAILA 32 PA3IMUUTE NoTpede.

13. Hacrapa y Gyoky: XHAPOreosoUwKo HCTPaKHBabe TepeHa 3a pasininTe norpede.

H360p MeToaa v obnmka paja 3a cBaku Moy ofapehyje HaCTaBHUK y 3aBUCHOCTH OJ] HACTABHUX Ca/iprkaja, CNOCOOHOCTH U MOTpeda yueHNKa, MaTepHjaTHUX U IPYTUX yCiaoBa.
Kopuctuty epbante meTone (MeTo/la yCMEHOT M3/larama v AMjajiolika MeTo/a), METO/IE AeMOHCTpalldje, TEKCTYaTHO-UIYCTPATUBHE METO/IEe, METOIE MPOJEKTHUX 3ajaTaKa.
[Mpeanoxenn oGnuum pana cy GpoHTANHM, paa y TpyNu, paj y Napy, HHAWBUAYATHH paj.

5. YIIVTCTBO 3A ®OPMATHUBHO I CYMATHUBHO OLHEIbUBAILE YUYEHUKA

VYV HacTaBu riaBaHu LMJb UCXO0A je NPATHTH W BPELHOBATH MPOLECHE CTABOBE M yuere, Kpo3 nocTurHyhia yueHuka u concreeHor pana. Hacraeuuk Tpeba KOHTHHYHpaHO na
MpaTH HaNpeIak YYeHWKA, KOjU ce orjie/la Y aKTHBHOCTH YUEHHUKA, KaKkO MPHKYTUbaJy MoJaTke, Kako apryMeHTY]y, eBaTyupajy, AoKyMeHTYjy uti. Jla 6u BpenHoBame Guiio
00jeKTHBHO U Y YHKIHM]H YUeHa, MOTPESOHO je YCKITATUTH HHBOE UCX0/Ia U HAYMHE OLICHUBAA.

CyMaTHBHO OUCHLHBAE j¢ BpEAHOBaE NMOCTUrHyla yUeHHKA Ha Kpajy cBake peanuzoBaHe TeMe. CyMaTHBHE OlLleHe ce J00Mjajy U3 KOHTPOJIHHUX paloBa, TECTOBA, YCMEHOT
MCIUTHBAKA, CAMOCTATHUX WJTH MPYIHUAX paJoBa yYSHUKA.

Y hopMaTHBHOM BpeaHOBAKY HACTABHUK Ou TpeGano Ja NPpOMOBULIE MPYIMHU IWjanor, Ja KOPUCTH NuTawa Aa OU reHeprcao nojaarke u3 hHaukux uaeja, ajii U a noMOrHe
pa3Boj haukux uaeja, Aaje yueHMUMMa NoBpaTHe HHOpMaUKje, a noBpaTHe MHQopMalMje AoOUjeHe O YUeHHKa KOPUCTH Aa MpUiaroay noayvapame, oxpadpyje yueHuke na
OLEHY]Y KBAJIUTET CBOT Paaa.

H360p uHCTpYyMEHTa 32 POPMATHBHO BPEAHOBAE 3aBUCH O] BPCTE aKTHBHOCTH KOja ce BpeJHYje, OAHOCHO Y caMo noctHrayhie yueHuka Tpeba yKbyUMTH U HEeroBo
fIoHaluake.
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Hazne npeamera: IPUMEILEHA TEOTEXHHKA

1. OCTBAPUBAILE OBPA30BHO-BACIIUTHOI PAJA — OBJIMIM H TPAJAIBE

PA3PE/L:

Teopujcka HacTasa BexGe

IlpakTuyna Hacrasa

Hacraga y 610Ky

YKynHo

v

64

128

0

30

222

2. IN/bEBU YUYEIbA:

- CTuuame CriocoGHOCTH 32 BpLUEHe [ €OTEXHMYKHX NpopayyHa;

~ YnosHaBame CTaTUUKUX METOJA KOje ce MpuMemyjy vy 'eocTaTukuM npopadyHuma;
- PasBuja kox yueHHKa AMjANICKTHYKO-MATEPHjATUCTHYKOT HAYHHA PE30HOBAIA MPH PELIABAY MCOTEXHUUKUX MpobiieMa;
~  Ocnocobrpaparbe yueHHKa 3a CaMOCTANIHO pellaBarbe NPoONeMCKNX 3aaaTaKa;

- PasBujare cHCTEMATHYHOCTH, MPELIM3HOCTH, CMHUCIA U OArOBOPHOCTH 33 TUMCKH paj.

3. TEME, HCXOIU, HPENNOPYYEHHM CAJAPXKAJA U KJbYUYHH IIOJMOBH CAAPKAJA

Pazpen: UerBpTH

Tonuuiu doua yacosa: Teopuja: 64 waca; Bexbe: 128 wacosa; Hacrapa y 65oky: 30 wacosa;

TEMA

ACXOAN

o 3aBpietky Teme yueHuk hie 6utu y cramy ga:

Kb YUHH IIOJMOBH CAJIPIKAJA

Hanonu y Ty

obnuka);

jenHakonoaebeHo onrepeherse KpyKHOr 001K
o o0jacHu HauuH oapeljuBatbe BEPTUKATHHUOr HAOHA [0 MOCTYIKY

ajubenepa (jennakononemseHo ontepehesbe npapoyraoHe NOBPLIMHE)
o ofjacHu HayuH oapeljuBatbe BEPTUKATHHOr HAOHA MO MOCTYIIKY

Hbymapx (jeanaxononesseHo ontepeliesbe Ha NOBPUIMHM TIPOU3BOLHOT

e aHANM3Mpa HANOHCKO cTame y oapeljeHuM Tauka y Ty

Teopuja: Teopuja:
e paznuKyje BpCTe HamoHa y Ty (YKynaH, epekTHBaH U MOPHHU NPUTUCAK) e [lpuHumn oapehuBama HamoHa y TNy 0/ CONCTBEHE
e HaBe/e BPCTE HAMoHA y Ty TEXKUHE,
o pasiukyje 00/KKe jenHaxkonoaesbeHor ontepehea v Koja ce MeToaa ¢ JeanakonoaesbeHo onrepehere- KpyxuHor o0uka;
KOPUCTH 3a NMPOpavyH BEPTUKATHOI HAMOHA e [locrynax IlajuGpenep;
o objacHu Hauud oapeljuBambe BpenMUMHe BEPTUKANHOr HanoHa TJia 3a e [locrynax Hbymapk.

Bexoe:
e OJpeau HaMoHe y Ty,

¢ npuKaxe rpapuyky 1obujeHe Hanoue y Tiy.

Bexoe:

e Ogapeljupane HaNOHA T/1a y reOTEXHUUYKOM MPECEKY
TepeHa;

e Oapeljuare BEPTUKATIHOr HANOHA METOAOM
Wlrajubpenep;
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Onpehusarbe BEPTUKATIHOT HANOHA METOLOM
Hbymapk.

AHaJu3a NOTOOPHHX
3u08a

Teopuja:

paznukyje GouHe NpUTHCKE Y Ty
o0jacHu GOUHH NPUTHCAK TA Y CTalby MUPOBatba;

o6jacHu nomohy rpaduukor npukasa GOUHKM NPUTUCAK Ta Y CTaY

mupogama (nomohy Mopogor kpyra)
oOjacHH OOYHU MPUTHCAK TNA Y CTalkby aKTHRHOT MPUTHCKA

objacHu nomohy rpaduykor npukasa O0UHH MPUTHUCAK TIIA Y CTaly

aKTMBHOI npuTucka (nomohy Mopogor kpyra)
ofjacHi OOYHH MPUTHCAK TNIA Y CTaky MACHBHOT TIPUTHUCKA
o6jacHu momohy rpaduuxor npukasa GOUHN MPUTHCAK TIIA Y CTAMY

NacuBHOT NpuTHCcKa (nomohy MopoBor kpyra)
00jacHH NMpUMeEHy MOTMOPHUX 3HA0BA;

ofjacHu momoRly rpadpuukor NprUKasa NOTNOPHE 3UI0BE

OMnuLLEe CUJIE, KOje JeNTY]y Ha MOTNOPHU 3K

aHasu3e CTabUITHOCTH NOTNOPHUX 3UAOBA

objacHu moMoRy rpadpuukor npyukasa noHalambe GOYHUX MPUTHCAKA TIIA

Ha MoTHopHe 3uJ0Be, KopucTen PaHkuHOBY MeTOIy
objacHu nomohy rpaduykor npukasza yTuuaj 604HUX NpUTHCaKa TIa Ha

nornopHe 3uaoee, kopuctehin Peban-IloHceneoBa Metoaa
o6jacHu noMohy rpadpuukor npykasa yTuuaj 60UHHUX NpUTUCaKa TJIa Ha

noTnopHe 3ua0Be, kopucrehu KynmanoBy MeTona

Teopuja:

bOuHM NPUTHCAK Y CTakby MUPOBarba;

BbouHu nputucak y crany akTUBHOI IPUTUCKA,
bouHM NpUTHCAK y CTamy NMAaCUBHOI MPUTHCKA;
[ToTnopuu 3un0BU;

BouHu npUTHCLU T1a HA NOTHOPHE 3U0BE;
[puTHcak T1a y CTawy MUPOBakba;

Paukunosa meTona;

AKTUBaH NMPUTHCAK TAA:

~ HCKOXCPCHTHO TJ1O,
- KOXEPETHO TJIO;

[TacuBan npuTHcak Taa:

- HEKOXEPEeHTHO TJ10,

- KOXEPETHO TIO;
PeGan-Tlonceneosa Merona;
KynmaHoBa meToza.

Bexoe:

HaL[pTa MOTMNOPHH 3M ca CBUM CUITaMa, Koje JIeyjy Ha UCTH

pety npobreMcke 3afgarake NoMolly Metoa:

- Pankuna

- PeGan-Iloncena

- Kynmana

OApeay BeNUYHHY W MO3ULIKjY CHJIE aKTHBHOT U NTACHBHOT NPUTHCKA T,
KOj€ AeJlyjy Ha NOTHOPHH 31

NpUKake rpa MUKy CHle aKTUBHOT M MTACHBHOT NPUTHCKA T4, KOje
JeNyjy Ha NOTHOPHU 31]

Bexoe:

CTabWITHOCT MOTIMOPHUX 3UI0BA;

OnpeljuBaHe akTUBRHOT M TACHBHOT MPUTHCKA TJ1a
mMeTonoM PaHkuHa;

OnpehuBarbe aKTUBHOT M IACKBHOT; NIPUTHUCKA TIa
Mertonom Peban-Iloncena;

OnpehuBarbe aKTUBHOT W MACUBHOT MPUTUCKA
metoaoM Kynmana.

AHaJIn3a cTA0MIHOCT
naJuHA 0 KOCHHA

Teopuja:

o0jacHU MPUMEHY MeTO/Ie rpaHHuHE PABHOTEKE

nedrHuLIe (GakTOp CHIYPHOCTH

aHanmu3Mpa 100HjeHe BPeTHOCTH

pazHKyje MeToy, Koja ce MpUMemy y oapeljeHUM yCrnoBuM
HaBeze (pakTope CUTryPHOCTH, KO W3rpaltbe Hacuna
HaBeze (GakTope CUIrYPHOCTH, KO U3rpajm-e yceka

Teopuja:

1.

Metona rpaHu4He paBHOTEXKE;

DaKTOp CHTYPHOCTH;

AHaN3a YKYITHHUX U e(heKTUBHUX HATOHA;
MexanuzaM Kiu3ama:

PaBua KIU3HA MOBPIINHA:

- beckoHauHa KkocuHa,

- KynmaHoBa MeTona;
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« oGjacHu nomohy rpaduykor npukasa MeTose, Koje ce KopucTe 3a
aHanu3y cTabMIHOCTH MaJlHa U KOCHHA

2. Kpysxna k1u3Ha DOBPIIMHA:

- Meroaa namern,
- lilrencka MeTona,
- JanGyoBa MeTO/12.

Bexoe:

s pewn npobnemMcke 3agaraxke kopucrehu merone:
- beckonauHe xocuHe
- Kynmanose Metoze
- llIgeacke meroae
- JanGyose meTone

o ofapenu (pakTop CUIYPHOCTH

e TpUKaKe rpaGHUUKK ICNOBAME CHIA Y MAaJMHNA UITH KOCHHH (OJTHOCHO Y

Bexo6e:

Merona GeckoHauHE KOCHHE;
Kynamanosa MeTona;
[lIsencka meTona;

JanGyoBa mMetona.

Ilpumemena reorexHuka y
dbynaupame

(IlnuTku 1 1y6oxu
TEMEbH)

Jamenama)
Teopnuja: Teopuja:

o 0bOjacHu pasiuky uzmely Temessa

o 00jacHM MEXaHW3aM JIOMa, KOJ MIUTKOT U AYOOKOT TeMesba

e aHanuzupa rpanuuno onrepeheme NIMTKUX 1 1yGOKUX Temerba,
kopuctehu oaropapajyhe merone

1. ILIHTKH TeMe/bH:

["panuyHo onrepeherbe MINTKUX TeMesba,
Mexanuzam 1oma,

Merona Tepiiaruja,

Metona bpunu-Xancen;

[Tocrynak u3 IpagunHUKa O TEXHUUKUM
HOpMAaTHBHMA 3a TeMesbe rpahieBuHckux objekara,
Crnierame MJIUTKHX TEMETbA;

2. JyO6oxu TeMebU —IHNOBH:

['pannuno onrepehere LuMNoBa,

Metona bpunu-Xancen,

[Moctynak u3 [NpaBUIHUKA O TEXHUUKHAM
HOpMaTUBHMA 3a TeMeJbe rpaleBUHCKUX o0jekaTa.

BexoOe:

o pewn npobaemcke 3agarake kopuctehn merone bpunu-Xancena u
[IpaBuitHHKa O TEXHHUKHM HOPMATHBUMA 32 TeMesbe IpaljeBUHCKHX
o6jekara (06e MeToae KOPUCTE 32 NIUTKE U AyOOKe Temesse)

e OJpelu M MPUMEHH rpaHiyHo onTepeheme

Bexobe:

Metona bpuHu-XaHceH 3a NNUTKE TeMelbe;
[Moctynak u3 [1paBuIHHKA O TEXHUUYKUM
HOpMaTHBHMA 3a TeMesbe rpaheBuHckux objekara —
33 NIUTKE TEMEJbE;

Merona bpunu-XanceH 3a 1y0oke TeMeske;
[Moctynak u3 [1paBUIHUKA O TEXHHUKUM
HOpPMAaTHBHMA 3a TeMesbe rpalieBUHCKMX objekaTa —
3a TyGoKe TeMerbe.

Ilom3eMua npuTHCIH Y
Tyunenuma

Teopuja:
o 00jacHu NPOMEHe HANOHCKOT CTara Koje HacTajy usrpaawom TyHena

» ofjacHu nomohy rpaduukor npykasa ceKyHAAPHO HATIOHCKO CTAKE OKO
KPY>KHOT TYHEJICKOT OTBOpa

Teopuja:

Tynen;
CexyHAapHO HAMOHCKO CTAkE;
[Monzemuu npurucy;
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e obOjacHu noMohy rpapuukor NprUKasa NeNoBamke NMOAIEMHUX MPUTHCAKA e Meroaa IporohakoHora;

OKO KPYXHOT TYHEJICKOT OTBOpa o Tepuarujesa knacudukaurja CTEHCKUX Maca;
+ objacHu momohy rpaduukor npukasa merony IlpoTolakoHosa ¢ Crerame NOoBpUIMHE TepeHa yeiea rpaeHa TyHena.
o objacHu TepuardjeBy KinacuUKaIHjy CTEHCKUX Maca
o 0o0jacHM cilerawe NOBPLIMHE TepeHa ycie/ rpalieHa TyHena

Bexbe: BexGe:

e OJpend Clerame NnoBpuiMHe TepeHa yenen rpahena Tynena ¢ Crnerame NOBpUIMHE TepeHa yeaen rpalema TyHena.
» npukaxe rpaguuku crerame NOBPIIMHE TepeHa yeien rpaljena TyHena

e M3BpLIM padyHapcke onepauyje, noMohy pauyHapcKux nporpama, y e CTalbuIHOCT KOCHHA;
xojuMa ce pelnasajy Mertoae 3a oapeljuBarme (hakTopa CUrypHOCTH e Hocupoct Ta;
Hacraga y 610Ky HOCHBOCTH U cjeramy Ti1a o Jlo3BosmeHo onTepeheme Tna;
e M3BPLIM aHANM3Y NPUKYJLEHUX MOJATaKa o Caerame T1a;

e Crarucruuka 06paz1a NPUKYNULEHUX noJaTaka.

4. YIVTCTBO 3A JMJAKTUYKO-METOIUYKO OCTBAPHBAIBE ITPOTPAMA

Ha noyeTky cRakor Moxyia y4eHHKE YIO3HATH ca IM/BCBHMA M MCXOIMMAa HACTaBE, ONHOCHO YUeH:a, IIIaHOM paja ¥ HAauMHUMA OLICHHBAbA.

[IpenmeT ce peanusyje Kpo3 TEOPHjCKY HacTaBy, BexkOe u Onok. Ilpenopyka y opraHH3alyji HACTaBe je Ja ce MO HEAE/bU OpraHu3yje BOYac TEOPHjE U OJE/beHe Ce He JIeNH,
OJHOCHO YeTBOpOUac Be:OU U oaesbere ce aeiu. [IpunukoM peanusoBara BeXOM M HacTaBe Y OIOKY ollesberse ce e Ha rpyne 10 15 yuenuka. [Ipenopyuen 6poj wacosa no
MOAYJy 3a YETBPTH paspen je caenehu:

Hanounu y Ty (8+15 uacoga);

AHanuza notnopHux 3uaosa (16+42 yacopa);

AHanuza crabuaHOCT naauda u kocuna (16+42 yacosa),
[Mpumetbena reotexHuka y ¢pynaupamy (16+21 yacosa);
IMoazemuu nputucuu y TyHenuma (8+8 uacosa);
Hacragra y 6noky (30 yacoga).

Ipunukom peanuzaiije MOLy1a OCIOHHTH CE Ha TIpe3Haba YUCHHKA U3 MaTeMaTHke, (pU3Mke, XeMuje, TeXHUUKe (U3HKe U MEXaHHKe TIa U CTeHCKUX Maca. [Ipenopyka je na
ce MPUIMKOM OCTBapHBama nporpama uspalyjy 3apaum koju fie ce npuMerHBaTH Y MPAaKTHYHOj HACTABH H CTPYYHHM TNpeaMeTHMa. MHCHCTHPATH HA CUCTEMATHUYHOCTH U
TIPUMEHH CTEUSHHUX 3Hatba Yy NPaKcu.

3a camocTanHe BexxGe yueHUKa MoTpeOHO je NMPUNPEeMHUTH MaTepHjai U NPoBepyY 3Hamba yueHuka. [Ipeanor reMa caMocTaiHux BexxOu je cnenehu:

W nbk D —

puka3z oapehuBara HaNoOHa TJia Y reOTEXHUUKOM NPECceKy TepeHa.

pezeHTaluja ofpehuBarmba BepTHKAIHOT HanoHa MeToziom LllTajubpenep.

puka3 onpehuBae BEPTUKAIHOT HAIOHA MeToIoM Hhymapk.

pezeHTalrja cTabUIIHOCT NOTIIOPHUX 3UI0BA.

PUKA3 O[lpebl/lBaHaa AKTUBHOT U MACUBHOT MPUTUCKA TJIA METO/IOM Panknna.
puka3 oapehBarba aKTHBHOT U MACHBHOT NMpHUTHCKA 1a MeTofoMm Peban-TToncena.
pukaz oapehuBara aKTHBHOr W MACHBHOT NpUTHCKa MeTonoM Kynmana.

pUKa3 MeToaa GeCKOHaYHE KOCHHE.

pezeHTanuja KyaimaHose MeToa.

jon o R [oun B o [ o Rjomn|
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pezentauuja Llleeacke meroaa.

pezeHTauuja JanOyose MeToaa.

peseHTaLja MeToaa bpuHu-XaHoeH 3a niuTke Temebe.

pUKa3 nocrynak u3 [IpaBunHuKa 0 TEXHUUKMM HOPMAaTHBMMA 3a TeMesbe rpaljeBMHCKUX ofjekara — 3a MINTKE TeMebe.
pukas Meroaa bpunu-Xancen 3a ayGoke Temesse.

puka3 nocrynak u3 [lpaBunHrka 0 TEXHUUKUM HOPMAaTHUBHMA 3a TeMesbe rpaheBuHckuX objekarta — 3a “LIMIOBE” TeMeJbe
pe3eHTaLja Cllerame NoBpLUMHE TepeHa ycnen rpaljeHa Tynena.

Sk —o
jom o o [ Bem R |

H360p MeTona 1 0OnMKa pasia 3a cBakH MOy oApelyje HacTaBHUK Y 3aBUCHOCTH O] HACTABHUX CaJipkaja, CIOCOOHOCTH U MOTpeda yHeHNKa, MaTepHjalIHUX U JPYTHX yClIoBa.
Kopuctuty epbante meTone (MeTo/1a yCMEHOT M3/larama v AMjajiolika MeTo/a), METO/IS AEeMOHCTpalldje, TEKCTYaTHO-UIYCTPATUBHE METO/IE, METOIE MPOJEKTHUX 33jaTaKa.
[Mpeanoxenn oGnuum pana cy GpoHTANHM, paf y TPy, paj y napy, MHAWBUAYATHH paj.

5. YIIVTCTBO 3A ®OPMATHUBHO I CYMATHUBHO OLHEIbUBAILE YUYEHUKA

Y HacTaBM rnaBaHHi UMb MCXO/A je MpaTe U BPeAHOBATH MPOLECHE CTABOBE W yueHbe, Kpo3 nocTurHyfia yuenuka W concreeHor paa. HacrasHuk Tpeba KOHTHHYWpaHO Aa npaTu
HAaIpeaaK yUeHHKA, KOJU Ce OTJIe/ia Y aKTMBHOCTH YUSHHKA, KaKo MPHKYTIIbajy NMOAATKE, KAKO apryMeHTYjy, eBAITyNpajy, 10KyMeHTyjy uti. Jla 6u BpenHoBarme 6110 00jeKTUBHO
Uy QYHKIHjHyUeHa, MOTPeOHO je YCKIaJUTH HUBOS HCXO0/1a U HAUHHE OLCHHBAMA.

CyMaTUBHO OULCHHBAKLE je BPEAHOBaME MOCTUrHYNa YUEHHKA HA Kpajy cBake peanuszoBaHe Teme. CyMmMaTHBHE olieHe ce A00Mjajy M3 KOHTPOJHHUX WIH TMUCMEHHUX pajoBa,
TECTOBA, YCMEHOT HCTIMTUBAbE, CAMOCTAIIHMX WITH IPYITHUX PAgoBa yUSHHKA.

Y hopMaTHBHOM BpeJHOBaKY HACTABHUK Ou Tpebano na NPOMOBHUILE MPYNHU JHjaor, Aa KOPUCTH MUTamka 1a Ou reHepucao noiarke w3 haukux uieja, alu v 1a noMorse
pa3Boj haukux uaeja, aa je ydeHHUMMa noBpaTHe HH$opMauuje, a moBpaTHe HHPOpMaLMje fo0ujeHe 01 YUeHHKa KOPUCTH Aa NpUIiaroad noayvapame, oxpadpyje yueHuke aa
OLEHY]Y KBAJIUTET CBOT Paja.

H360p uHCTpYyMEHTa 32 POPMATHBHO BPEAHOBAE 3aBUCH O] BPCTE aKTHBHOCTH KOja ce BpeJHYje, OAHOCHO Y caMo noctHrayhie yueHuka Tpeba yKbyUMTH U HEeroBo
fIoHaluake.
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Hazne npeamera: UHXKEIbEPCKA I'EOJIOT'HJA

1. OCTBAPUBAILE OBPA30BHO-BACIIUTHOI PANA — OBJIMIM H TPAJAIBE

PA3PE/L:

Teopujcka nacrasa

Bexbe

IlpakTuyna Hacrasa

Hacraga y Goky VYKynHo

v

64

0

0

0 64

2. IN/bEBU YUYEIbA:

- CrMuame 3Hara 0 OCHOBHUM CBOjCTBMMA CTEHCKUX Maca;
- CrMuame 3Hara 0 TeXHUYKUM CBOjCTBHMMA CTEHCKMX Maca U HUXO0Ba yJlOra y Npouec npoy4yaeara paihe CpeinHe;

—- CrTuuame 3Hamba 0 HHKESHEPCKOreoIOMKUM Kilacu(UKalijaMa CTeHa, FeoIOLIKHUM [TPOLIECMMA U MIPOyUaBaby TePEeHA Kao pajiHa CPEArHa;

- Pa3Buja koI yYEHHKA AMjaNeKTUUKO-MATEPHjAJIMCTHUKO HAYMHA PE30HOBAKa NPY pellaBary IeoTeXHHUKUX npobnema;

- Pa3sBujarbe cnocoGHOCTH MyTeM CaMOCTAJIHOT paja YueHUKa, CocoOHOCT NMOBE3KBatba TEOPHje ca MPaKkcoM 1 hopMHparbe NPaBUIaHoOr OJHOCA NpemMa pany;
~ Pa3Bujame cMHcna 3a OpraHU30BaHM Paj, TAUHOCT, CHCTEMATUYHOCT, YPEAHOCT, OMPE3HOCT U eKOHOMHUYHOCT;

~ Pa3Bujame aHATUTUYKOT MULIUBEHHA, JIOTHUKOT 3aK/bYUHBaba H MPOAYO/bUBAKE UHTEICKTYAIHE Pal03HANOCTH;

- PasBujare HaBuKa yueHUKa koje fie JonpuHoCHTH yHanpehHBary 1 3alUTUTH KMBOTHE, PAAHE CPEAUHE, 31PaBJba YOBEKA U HEroBOI OKPYKeHa.

3. TEME, HCXOIU, MPEITOPYYEHH CAJIPKAJA U K/bYYHHU ITOJMOBH CAIPKAJA

Pazpen: Uerspru

Topummu doupa yacosa: TeopHja: 64 yaca;

TEMA

UCXOAN

Mo zaspieTky TeMe yueHuk fie Outn y cTamy ja:

K/bYUHH IMOJMOBH CAJIPIKAJA

CBojcTBa CTEHCKHX Maca

o 00jacHM 3HAUA] UHIKEHEPCKE [eOIorHje

e 00jacHM CBOjCTBA CTEHCKMX Maca

e paznukyje CBOjCTBa CTEHCKHX Maca

¢ ONMILE HAYUH l'lO_]aBJ'bl/lBal-ba CTEHCKUX Maca

¢ 00jacHM KO/ KOJUX CTEHA CE jaB/ba JIyUee

e paznukyje Bpcre qlyuerba cTeHa

e OMULUE HAYMH NOjaB/bUBAA TyUeHba

e 00jacHM CBOJCTBO CTEHCKMX Maca MCMyUanocT

¢ 00jacHM Ha KOjU HAYUH CE jaBJbajy MYKOTHHE

¢ pa3iMKyje BPCTe NYKOTHHA U MCIYLIAIOCTH

o oGjacHu nokasaresse (Jlunucku xoeduupjent, [lospmHcky koeduuujeHT
1 3anpeMHHCKH KOSPHUH]eHT) HCIyLanocTH

e 00jacHM KaKo Jieslyje HAOHCKO CTalbe Y TEPeHy

e pAa3HKYyje HAMOHCKOL CTake Y TepeHy

s 00jaCHH NPUMAPHO HANOHCKO CTAE Y TEPEHY

o UcTopujar v npeaMeT U3yuaBatba HHKSHEPCKE
reosioryje;

o Hauun nojae/busarma CTEHCKHX Maca;

o Jlyueme;

o Henyuanoct

o Hanoxcka cramba y TepeHy.
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00jacHH CeKyHIapHO HAMOHCKO CTathe Y TePEeHy

TexHHYKA CBOjCTBA
CTEHCKHX Maca

006j

ACHH (1)1/13l/l'~ll(a CBOJCTBa CTCHCKUX Maca

paziukyje hu3nUKa cBOJCTBA CTEHCKUX Maca
onuiue Gusnuka CBO_]CTBa CTEHCKMX Maca

00j

aCHU MCXaHUYKa CBO_]CTBa CTCHCKHX Maca

pasm/ll(y'e MECXaHH4YKa CBOJCTBa CTCHCKUX Maca
onMuIe MeXaHn4vka CBOJCTBa CTCHCKUX Maca

00j

ACHHU TCXHUYKO-TCXHOJIOLIKA CBO_] CTBa CTCHCKHUX Maca

pa3Jme € TCXHUYKO-TCXHOJIOLIKA CBO_]CTBa CTCHCKHUX Maca
ONHUIC TCXHUYKO-TCXHOJIOWIKA CBOJCTBa CTCHCKUX Maca

Du3nUKa CBOJCTBA CTEHCKUX Mace:
-~ TyCTHHA,
- cneuMdMUKa TeKHUHA,
- IOPO3HOCT,
- 36HjeHoCT,
- BOJONPOMYCTILMBOCT,
- BII@KHOCT,
- ynujame BoAe,
- KanuaapHocCT,
- IeNJbUBOCT,
- OyOperme,
- IPOBETILUBOCT,
- TOTUIOTHA CBOjCTBA
- IPOBO/IJbMBOCT 3BYKA;
MexaHunuka CBOjCTaBa CTEHCKUX Maca:
- yppeToha,
- JKUJIaBOCT,
- xabame,
- AepopMabHIIHOCT,
- NIACTHYHOCT;
TeXHMUKO-TEeXHOJIOIIKA CBOJCTRA CTEeHA:
- OYLIMBOCT,
- Pa3OPUBOCT EKCIUIO3UBOM,
- PacTpPeCHUTOCT.

HuxemepcKoreoomee
KJIacH(HKALHje CTeHA

006j

aCHM OTILITY HHKSHEPCKOTEONOLIKY Kiacuukanujy

pasnuKyje cTeHe

00j

ACHU MpHUMEHY cneunjanncmqke HHKEHEPCKOTre0JI0Ke

Knacncbnkaume

pa3nm<yje cneuujanacncmqko HHKCHEPCKOICOJIOLIKE KﬂCPl(b[dKaLlldJe

00

acHu knacudukauujy INpexnnka

npuMeHu knacudukaumjy [pexnuka

00j

acHu knacudukauujy Tepuaruja

ﬂpl/IMeHl/I knacudukaumjy Tepuaruja

00

acHU Kiacupukaunjy MaxyHuja

npUMeHH Kiacudukauujy Maxyhuja

Orre MHAKESHEPCKOreoNIOLTKe KiacupuKalyje;
CreuujanucTiuke HHKSHEPCKOreONOLIKe
knacudukanmje:

- knnacudukauuje [Npexvka,

- knacudukauuja Tepuaruja,

- knacudukauuja MaxyHuja.

EnpoauHaMuyky npunecu

006j

ACHU TaHTeHLMjalTHK nopeMeliaju

ornuuIe Ha rpaduKy TaHFEHLIl/UaﬂHe nopemehaje
pasnuKyje TaHreHuujanHe nopemehaje

00j

acHM paadjanue nopemehaju

onuuIe Ha rpaduky paaujande nopemehaje

Tanrenimjanyu nopemehaju;
Panmjannu nopemehaju;
TTnyToHM3aM U ByJIKaHH3aM;
Ceusmuzam.
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b1: OBABE3HH CPYYHU IPEAMETH
Hasus npeamera: OIIIITA 'EOJOI'NJA

1. OCTBAPUBAILE OBPA30BHO-BACIIUTHOI PAJA — OBJIMIM U TPAJAIBE

PA3PE/I: Teopujcka HacTaBa Bexbe IlpakTuuna HacTaBa Hacrara y 650Ky VkynHo
I 70 35 0 0 105

2. TA/bEBH YUEIbA:

—~ Yno3HaBame ca reosiorujoM paau 6oJber pazymeBsarba M caBllalaBarba caipikaja nporpama CTpyyHuUX rpeamMera y obJ1acTu reojioruje;

- Pa3Bujarwe HHTEpECOBaKHE 3a reOJIOLIKUM NPoLecHMa Y 3aMJbUHOj KOPU U 3eMJbU Ka0 LENUHH;

- Yno3HaBamwe NOCcTaHKa 3emMibe, (PM3HYKUX H XeMU]CKUX KapakTepucTHka 1 rpalje 3emibe;

—~ YnozHaBame yHyTPaLIBUX M CHOJBALIHUX MpoLeca JUHAMUKE 3eMIbE;

—~ HWzyuaBame CBUX BpCTa MOKPETA Y 3eMJbH U MOCIIEHLIA JISIOBAba TUX MOKPETA, a HAPOUUTO HBUXOB YTHIIA] Ha (POPMHpaE H MIPOMEHe H3TeAa IUIaHeTe 3eMIbe;
-~ VYnosHaBame pazapaykor M CTBapanavkor paja crnosballlHUX CHa;

- ToxcTHname 3a Nasbl CTPYYHH Pa3BOj U YCaBpILABAME Y CKIA/Y ¢a HHAHBUAYAITHHUM CMIOCOOHOCTHMA U noTpebama JpyLuTBa;

- PazBHjarbe CHCTEMATHYHOCTH, TIPELIU3HOCTH, CMHCNIA U OJITOBOPHOCTH 32 TUMCKH Paj;

- PasBujarme cnocoOHOCT 3a peliasarse MpodaemMa U HOBUX CUTyaLMja y NMpOoLEecy paia U CBAKOJHEBHOT JKHBOTA.

3. TEME, HCXOIU, MPEITOPYYEHHN CAJIP’KAJA U K/bYYHHU ITOJMOBH CAAPKAJA

Pazpen: Ilpsu
Comuuiwu oua yacosa: Teopuja: 70 uacosa; BexxGe: 35 wacona,

TEMA NCXOH K/JbYUYHH ITOJMOBHU CAJAPKAJA
[To 3aBpiueTKy TeMe yueHHK fie OUTH y cTamy Ja:
Teopnja: Teopuja:
Ipeamer, 3axanm u noxena o 00jacHM 3aAaTKe U NOICILY re00ruje o [Ipeamer u caapikaj OMLITE [€OJIOTH)E;
TeoJIoTHje o UAEHTU(UKY]e MECTO reooryje y npuepenu o [Ipumena reosioruje y npuBpeaH.
Teopuja: Teopuja:
o objacHu mocTaHak YHuBep3yma » Teopuja BemuKor mpacka;
o onuwe CyHUYEB CHCTEM o CyHueB cucrem;
Actporeosornja o ofjacHH xunoTese o noctaHky CyHUYEeBOI cCUCTEMA o Xunorese HacTaHka CyHUYEBOTI CUCTEMA;
¢ HaBege TuaHeTe CyHYEBOI CUCTEME M HbHXOBE o CyHue M 3Be3Jie
o KapaKTepUCTUKE » [lnanere CyHueBor cucrema
e HaBele Nojare U Tena y CyHUEBOM CHCTEMY o [IpuponaHu caTenuTH, KOMETE, METEOPH, METCOPHTH,
| o HaBee 3ajeiHAuKa cBojcTBa CyHUEBOr cUcTeMa acTepOUHH 1ojac.
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e pasnukyje paaujanne nopemehaje

e 0GjacHM IIIYTOHU3AM U BYJIKaHH3aM
e 00jacHM cen3Mu3aM

¢ o0jacHM BpcTe 3eMiboTpeca

e 00jacHM jauMHe 3eMJbOTpeca

o ofjacHu MOBPLIMHCKO Pacniafatbe CTeHCKHX Maca o TToBpLUMHCKO pacrafiamke CTEHCKIX Maca;

e paznMkyje o6NuKe NOBPLUMHCKOL pacnafarmka CTeHCKHX Maca o Eposuja naguna;

e o0jacHM Mpolec epo3Hje naauHa o Peuna eposyja;

e pa3IMKyje BPCTE epo3nja MajuHa o 3aMouBapeme TepeHa;

o ofjacHu npouec pevHe eposuje o Kpacrna eposuja;

e paznukyje OOJIMKe peuHe epo3uja o Knmxeme;

e 00jacHM rpolec 3aMoUYBapetha TepeHa o Onpomapame;

e 0o0jacHM npoLeC KapacTHe epo3uje o Ocunare.
ErzopHHAMHYKH HPOLECH . .

e pasnuKyje oONuKe KapacTHe eposuje

¢ 00jacHM MaJIMHCKH MpoLec

e pPa3NMKYyje NaJuHCKe mpoLece

e 0BjacHU MAAMHCKU NMPOLIEC KITUKEHHE

o NpUKaXe rpadUuKy ¥ ONMILIE ENEMEHTE KIU3HILTA
e 00jacHM NAaAMHCKH MPOLIEC OIPOHABAILE

s pasiMKyje BpcTe OJpoHa

e 00jaCHM NAaAMHCKH MPOLIEC OCHIIAE

e paznMKyje BPCTE OCUMarba

s 00jacHM 3HaYaj U3y4yaBarba TEPEHA KAO PaJHe CPeiHHe o Knacudukauuje TepeHa kao paiHe cpeamHe;

e o0jacHu KnacH(uKalMje TepeHa Kao paaHe CpeanHe - knacudmkauuja M.M. TTporohakonosa,

e TPHUMEHH Knacu(pHKaLMjy TepeHa Kao pajiHe CpeanHe - KaTeropusaluja 3eMJbHILITA MO

¢ ofjacHu knacudukanujy M.M. TporohakoHosa rpaheBuHcknM HopMama GN-200;

s NPUMEHH Knacmbukauujy M.M. Ilporohakonosa o H3Boherwe 3amM/baHuX paaoBa y NojefAMHUM BpcTamMa
Tepen xao pagua cpexuHa s 00jacHM KaTeropHzaumjy semsbuILTa o rpaljeBuHckum Hopmama GN-200 CTEHCKHX Maca.

. npnmeﬂn KaTeropusalmjy 3eMJbuiuTa 1o rpahjeBuHckum Hopmama GN-200

o 00jacH HAUMH U3BOhEHE 3aM/bAHUX PAOBA Y MOjSAMHUM BpCTAMA
CTEHCKUX Maca

e NpUMEHH HauuHe u3Boljerba 3eM/baHHX PaaoBa y NOjeIMHUM BpcTaMa
CTEHCKHUX Maca

4, YIIVTCTBO 3A JTHJAKTHUUYKO-METOAUYKO OCTBAPHUBAIBE ITPOTPAMA
Ha rioueTky cBake TeMe YUSHHKe YIO3HATH ¢a LMJbEBUMA W HCXOIMMA HACTaBe, ONHOCHO YUueH:a, MIaHOM paja W HauMHHMA OLeHHBaHA.
Tpeamer ce peanuzyje Kpo3 Teopujcky HacTaBy vy kaGuHery. [Ipermopyka y opraHu3alliju HaCTaBe je Jia ce MO HeJesbU OpraHu3yje ABovac TeopHje, 6e3 mojene Ha rpyre.
TMpenopyyex 6poj yacoBa Mo TeMH 33 Y€TBPTH paspen je ciaenchu:
e CpojcTBa cTEHCKUX Maca (6 yacosa);
e TexHuuka cBOjcTBa cTeHCKUX Maca (24 vacosa);
o  Hmxewepckoreosowke Kiacudpukalmje creHa (6 yacora);




image114.png
e EupoauHamuuku npuuecu (10 yacosa);
o Ersoaunamuuxu npouecu (10 yacoea);
o TepeH kao pagHa cpeauHa (8 yacosa).

[Tpunukom peanusauuje TeMe OCIIOHMTH CE Ha NMPeA3Hakha Y4eHMKa U3 ONLUTE Ieoloruje, MUHEepanoruje, TeXxHuuke pu3uke, NeTPooruje i MeXaHuKke Ta M CTeHCKMX Maca.
[Mperiopyka je na ce IPHIMKOM OCTBapHBama nporpama uspaljyjy 3ajzauu koju hie ce npumernuBaTH y NMpakTHYHO] HACTABM U CTPYYHMM nHpeaMeruMa. MHcueruparu Ha
CHCTEMaTHYHOCTH Y NPUMEHM CTSUEHUX 3HAHA Y NPAKCH.
3a camocTanaH pal y4eHuka, u3pany npe3eHTauuja, 1 pTexe Tpeda npunpeMuTH pasauauTe CaMoCTalHe aKTHBHOCTH:
1. TIpuka3 HalOHCKOr cTarba y TepeHy.
pe3eHTaivja HU3HUKUX CBOjCTABA CTEHCKUX Mace.
pe3eHTaLMja MEXAHIYKHX CBOjCTABA CTEHCKUX TIA.
pe3eHTAlN]a TEXHMYKO-TEXHOIOUIKWX CBOJCTABA CTEHA.
PUKA3 CTICLMjATHCTHYKE HHKEHEPCKOTCONoLIKe Kiacudukarmyje.
prKa3 rpayMuKor W OMNUilie TaHTeHUHjanHe nopemehaje.
aUuKH NpyKas paadjanuux nopemehaja.
pe3eHTal1ja TITyTOHW3MA U BYJTKaHW3Ma.
pe3eHTallija BPCTa U jaurHa 3eMJboTpeca.
pe3eHTALMjA MOBPLIMHCKOT pacnaiakha CTSHCKHX Maca.
prKas knacugukaldje TepeHa Kao paHe cpeiuHe.
pe3eHTalnja W3Bohebe 3aMIbaHUX PaoBa y MOjSAMHUM BpcTaMa CTCHCKUX Maca.
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H360p meTona u 0bnvka paja 3a cBaky TeMy oapel)yje HaCTaBHUK Y 3aBUCHOCTH OJl HACTABHUX Ca/ipKaja, CIOCOOHOCTH 1 NoTpeda yueHUKa, MaTepHjalHIX U JPYTHX YCIOBa.
Kopuctutu BepbanHe MeTose (METOAa YCMEHOT M3Naramha i Ajajiolika MeToJa), MeToAe AeMOHCTPaLMje, TeKCTYalHO-HIyCTPaTHBHE MeTO/Ie, METOE NPOJeKTHUX 3a]aTaKa.
[peanoxenn obnnuy pana cy GpOoHTAIHU, Pad y TPYII, pajy napy, UHAMBUAYAIHU pas.

5. YIIYTCTBO 3A ®OPMATHBHO 1 CYMATHUBHO OUEILUBAILE YUEHUKA

Y HacTaBM rnaBaHM LWJb MCX0JA j€ NIpaTe U BPEAHOBATH NPOLECHE CTABOBE U Yuehe, kpo3 nocTurdyha yuenuka u concreeHor paa. HacraBHuk tpeGa KOHTUHYHpPaHO Aa npartu
HalnpeaaK yueHHKa, KOjU ce OrJle]a y aKTHBHOCTH YYEHHKA, KAKO NMPUKYIUbajy M0JaTKe, KAKO apryMeHTYjy, eBajlyupajy, 4oKkymentyjy ura. Ja 6u BpegHoBatbe 610 00jeKTHBHO
1y GyHKUM]HYUeHA, NOTPEOHO je YCKIAAUTH HUBOE UCXOAA U HAUMHE OLICHMBaba.

CyMaTHUBHO OLIEHHBAILE je BpeAHOBame MOocTUrHyha ydeHuka Ha Kpajy cBake peaiudzoBaHe Teme. CyMmMaTHBHE olleHe ce J00Mjajy M3 KOHTPOJHHUX WIH MUCMEHUX pajoBa,
TECTOBA, YCMEHOT HCMUTHBAA, CAMOCTATHUX WK TPYIHUX PaJoBa yUSHHKA.

VY ¢dopmaTHBHOM BpeiHOBakY HacTaBHUK O Tpebaso Ja NPOMOBHLLE IPyNHH JWJAJIOr, Aa KOPUCTH NMUTawa 1a Ou reHepucao noxatke w3 hHaukux uaeja, amv v Ja NoMorHe
pazBoj haukux uneja, Aa je ydeHuumma nospatHe nadopmanuje, a noepaTHe nHhopmaumje JobujeHe 01 yueHuKa KOPUCTH A NPUIaroiy noayvagare, oxpabpyje yueHuke na
OLICHY|jY KBAJIUTET CROT paja.

N360p vHCTpyMEHTA 32 (POPMATHBHO BPENHOBAE 3aBUCH O]l BPCTE aKTHBHOCTH KOja ce BpeJHYje, OHOCHO ¥ caMo NocTHrHyhie yueHnka Tpeda yKbYUUTH H HeroBo
MOHAILARE.
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Hazue npeamera: IPEAY3ETHUIITBO

1. OCTBAPHUBAIHA OBPA30BHO-BACIIMTHOI' PATA - OBJIMIA U TPAJAIHE

HACTABA
PASPENT Teopujcka BescGe ITpakTruna Hacrapa y [TPAKCA YKVITHO
HACcTaBa HACTaBa 6JoKy
v 0 64 0 0 0 64

Hanomena: y tabenu je nprkasaH ronuiury GOHI 4acoBa 3a CBaku 0OIUK paaa

2. I[I/U])EBI/I YUYEA:
PasBujarbe MOCIOBHUX U MPEAY3eTHHUKUX 3HAKHA, BELUTHHA U NIOHALIAHA;
¢+ Pa3zBujame npemy3eTHUUKHX BPEAHOCTH U CMOCOTHOCTH Aa ce NPENo3Hajy Npeay3eTHHUKe MOTYRHOCTH y JIOKAJHOj CpeauHM U Jenyje y CKany ca THM;
+ Pa3Bujare NOCNOBHOT M NPEAY3eTHHUKOT HAUMHA MHUILLEHA;
+ Pa3Bujambe CBECTH O CONCTBEHUM 3HaUMA U COCOOHOCTMMA W Aab0j MPO(ECHOHANHO) OpUjEHTALM]U;
¢+ PasBujame cBecTH 0 Y1034 KOPMOPATUBHOT NMPEAYy3E€THULITBA Y CABPEMEHOM MOC/IOBAIbY:;
¢+ OcnocoGsbaBame 3a aKTHBHO TPaKeHe Noc/a (3anoubaBabe U CaMo3anollbaBambe);
*  OcnocobibaBarse 3a U3paLy JeIHOCTABHOI [JIAHA NOCIOBAKA MaJe PUupMe;
»  OcnocobsbaBatbe 32 MyJITHIMCLMINIMHAPHU TTPUCTYI W OPUjEHTALIM]U HA [IpaKcy;
+ Pa3Bujame 0OCHOBE 3a KOHTHMHYHPAHO YUEHE;
¢+ Pa3zBujame 0ArOBOPHOr 0JHOCA NIPeMa OUyBakby MPUPOIHHX PECYPCa W EKONIOILKE PABHOTEXKE.

3. HA3UB U TPAJAILE MOJYJIA IIPETMETA

Paspen: YETBPTH
Pen.op HA3WB MOJYJIA Tpajawe moayna
(4acoen)
1. Ipeny3eTHUIITBO M NMpeay3eTHUK 12
2. PasBujarbe 1 npoLeHa NOCIOBHUX UAEja, MAPKETUHT NaH 14
3. Vnpae/bamke U OpraHusaliyja, npaBHU OKBUP 3@ OCHUBaE U (DYHKLIMOHUCAE AEJaTHOCTH 16
4. ExoHoMMja nociioBamba - GUHAHCH]CKM NJ1aH 16
5. VyeHnuku npojekarT — npeseHTaluja NOCIOBHOT NaHa 6
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4. HABUB MOJYJIA, HCXO/HU, IIPENTOPYYEHU CAAPKAJUA / K/bYUHHU ITOJMOBH CAAPKAJA

HA3WB MOJIY.JIA

ncxoamn
Ilo 3aBpiieTky Moayna yueHuk he 6uTH y cTawy Ja:

MPEIIOPYYEHH CAJIPIKAJ / KJbYUHU
MOJMOBHU CAJIPJKAJA

IlpenyzeTHHITBO U
npeIy3eTHHAK

NPUKaKE aACKBATHE MPUMEPS MPEAY3ETHULUTBA U3 JIOKATHOT OKPYIKEEH:a
MPUKAXKE KAPAKTEPUCTHKE NPEAy3eTHHKA

Mpe3eHTyje 3Ha4aj MOTHBALMOHUX (DAKTOpaA Y MPey3eTHULITBY

JIOBE/IE Y OJIHOC MOJMOBE HHOBATHBHOCT, MPETy3UMJBUBOCT H

NPTy 3eTHUIITBO

Mpe3eHTyje Pa3iuunTe HAUKHE OTTIOUHIbAba NOCA Y JIOKANHO]
38jeTHULINA

NPUKAKE 3HAUaj KOPMOPATHBHOT MPEy3eTHUILITBA 3a yHanpehemwe
MOCNOBabA

« Iojam, pa3Boj 1 3Hauaj Npeay3eTHULITBA;

e [Ipodun u KapaxkTepucTHKE YCIELHOr
Npefy3eTHHKA;

e MOTHBH NPEAY3ETHUKA;

¢ KopnopaTueHo npeay3eTHHINTBO.

Pa3Bujame u npouena
NOCAOBHMX H/IEjA, MAPKETHHT
IJIAH

NPUMEHM KpeaTHMBHE TEXHMKE U300pa, cenexumje 1 BpeAHOBaa
NOCJIOBHUX UICja

HpUKaKe caapkaj U 3Haua) OW3HKC niaHa

uctpaxu MeljycobHo penoBarme hakTopa Koju yTHUY Ha TPKHILTE: LIeHa,
NPOH3BO/, MECTO, MIPOMOLIMjA U JINYHOCT

NPUKYMH K aHATH3Kpa uH(opMaLuje o TPXKUIITY U pa3BHja
MHANBUAYATHY MAPKETHHT CTPATErujy

pazBuje camMonoyziamwe y cripoBohery TEPEHCKHUX UCIIUTHBAA
CaMOCTAITHO U3PaIi MAPKETHHT TI1aH Y NMpHUNpeMH OW3HUC TTaHa
NPe3eHTyje MapKETHHT NJaH Kao Je0 CONCTBEHOr OU3HUC NnaHa

e Tparame 3a NOCJOBHUM MACjama;

o [IpoueHa nocnoBHUX MOryiHOCTH 33 HOBU
MOCNOBHU MOIYXBaT;

o SWOT ananusa;

¢ CrpykTypa OM3HUC MJIaHa U MAPKETHHT IJ1aHa
Ka0 HEroBor Aena;

o EnemenTn MapkeTuHr mukca (SI1) —
(npowsBoa/ycayra, LueHa, KaHanu
JTUCTprdyLIHje, TPOMOLIHja, TUUHOCT),

o Paz Ha TepeHy — UCTPAKUBAE TPIKUILTA;

o [IpeseHTaurja MapKeTHHT rlaHa 3a ofabpasy
Ou3HUC uagjy.

Ynpas/bame H oprauuzanuja,
NPaBHH OKBHP 32 OCHUBAKE U
PpyHKUHOHNCALE NENATHOCTH

HpUKake 0coOUHe YCNELHOr MeHayepa

NPE3eHTYje NPOM3BOAHY CTPATErujy U IPOU3BOAHH MPOrpam
npeseHTyje dpase pasroja HOBOI NPOK3BOAA

HPUKaXKe OCHOBE MEHALIMEHTA YCIIyTra/IPOU3BO/IHE

MPUKAKE HA JETHOCTABHOM MPUMEPY N0jaM M BPCTE TPOLIKOBA, LCHY
KOIUTaka U UHBECTULI]je

Mpe3eHTyje 3Ha4aj NPOU3BOAHOT MUIAHA U U3PALM NPOU3BOIHM IUIaH 34
CONCTBEHY OU3HUC MAEG]Y Y HajjeAHOCTaBHU]eM 0BIMKY (CaMOCTanHO MK
y3 oMol HacTaBHUKA)

NpUKasKe 3HaYaj IiaHuparma u ojadupa JbyJCKUX pecypea 3a notpede
opraHusauuje

KOPHUCTH raHTOrpam

Npe3eHTYje 3Ha4aj MHPOPMALIMOHHX TEXHOJIOTHja 33 CABPEMCHO
MOC/IOBALE

MPUKAXKE BAKHOCT HEMPEKUAHOT HHOBHPAbA POU3BOAA WK YCiyra
n3abepe HajOBOJLHU|Y OpraHM3alMOHY U MpaBHY GopMy NpUBpeIHe

¢ MenaymeHT dyHkumje (NiaHuparse,
OpraHu30Bame, Boljee M KoHTpoa);

o OpraHu3zaliyja NpOU3BOJHHUX CHCTEMA;

e Tlojam U BpCcTE TPOIUKOBA, LICHA KOLLTAA;

¢ MurecTnumje;

o MeHalMEeHT NPOU3BOAHE —YNIPABIHAHE
MPOU3BOJHHUM NPOLECOM/YCTYTOM;

o VYrparsbame JbyJCKUM pecypcuma;

o YIIpaBJbare BPEMEHOM;

o MHxeHepuHT BPEIHOCTH;

o MudopmManmore TexHomoruje y nociopamwy;

o TIpaBHM acriekT rMokpeTamba GU3HNUCA.
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AKTHBHOCTH
e U3PaIM W MPE3eHTYje OPraHH3aLHOHH MJIaH 3a CONCTBEHY OW3HUC HIEjY
¢ CAMOCTAIIHO CAYMHH WIH MOIYHH OCHOBHY ITOCJIOBHY AOKYMEHTalHjy

e cacTaBu OMAAHC CTakba Ha HajjeAHOCTABHUjEM NpUMEpyY  bunanc crama;
e CACTaBH OMIIAHC yCNeXa H YTBPAH MOCIOBHH Pe3ynTar Ha  bunanc ycnexa;
HajjeIHOCTaBHUjeM NPUMEPY ¢ Bunanc rokosa roroeune (cashflow);
s HanpasM pasnuKy usmeljy npuxoja U pacxoja ¢ jefiHe CTpaHe U NpunvBa o [IpenomHa Tauka peHTabUIHOCTH;
U O/UTHBA HOBLIA €A JIpyTre CTpaHe Ha HA|jeIHOCTABHH]eM TIpUMepy e N3popu unaHCHparba;
e U3padyHa Npar peHTabWIHOCTH HA jeHOCTABHOM NpUMEpY ¢ Mucrurynuje v nuHppacTpyKTypa 3a NOAPLIKY
Exonomuja nociosama - » Hasese Moryhe HaunHe MHAHCHpPaH-a COTICTBEHE AENaTHOCTH NPeay3eTHUIITBY;
¢punACHjCKH MIaH e TIpuKynu HHbOpMALMje y oroBapajyiuiM HHCTUTYLIjaMa O CBUM o Tlpumnpema u mpeseHTayja ¢puHaHCHjcKOT
peneBaHTHUM MUTAUMA O] 3HAUaja 3a MOKpeTamke OM3HHCA nJIaHa.
o UIeHTH(DHUKYjS HAUHHE 32 ONPKaBALE JIMKBHUAHOCTH Y TIOCTOBAIbY
npenyseha

e cacTaBW (PMHAHCHUJCKH TUIAH 32 COTICTBCHY OM3HHUC UCjy CAMOCTAIIHO
WK y3 NOMOh HACTABHHKA
e npe3eHTyje GUHAHCH]CKH IUIaH 3a CBOjy OU3HHC UAE]y

e CAMOCTAIIHO WiH y3 nomoh HacTaBHHKa Jja noBexe cBe ypaheHe jenose  M3pana uenosuror OU3HKC NJlaHa 3a
YueHHUKH NpojeKaT — OM3HUC IITaHa COTNCTBEHY OM3HUC UAE]Y;
Npe3eHTANMja HOCJOBHOT e U3paJM KOHauaH (jeqHocTaBaH) OU3HKC MJIaH 3a CONCTBEHY OM3HHUC HIE]Y o IpeseHTanuja nojeaHaAYHUX/TPYITHHX;
naaHa e npe3eHTyje OU3HUC NNaH ¥ OKBUPY jaBHOT Yaca uU3 NpeaMera o OM3HHC MIAHOBA W AUCKYCH]a.
TIpe/Ty3eTHULITBO

4. YIIVTCTBO 3A JMJAKTUYKO-METOJUYKO OCTBAPUBAILE IIPOI'PAMA
Ha nouerky cBakor MozlyJla y4eHUKE YHO3HATH €a LWWbEBHMA U UCXOAUMA HACTABE, OJIHOCHO YU€hha, IVIAHOM Pajia U HAUMHUMA OLICHHBAbA.

[Tpeamer ce peanusyje y yUHMOHULM, ClIEUMjATM30BaHO] yuMoHuuy. [Ipenopyka y opraHuzaumji HacTase je Aa ce N0 HeAebM OpraHusyje Apovac BeXOH U 0Je/beHe ce Jeu.
[Tpunukom ocTBaprBara NporpamMa OAebenhe ce JAeNu Ha rpyne a0 15 ydyeHuka.

VY Toky peann3alyje MOAysIa OCIIOHUTH CE HA Mpe/3Haka YUeHHKA U3 COLMOIOTHje ca nparuMa rpabana. HacrasHuk npunpema notpebHe eneMeHTe 3a B0y, JEMOHCTPHpa
pan Ha pagHOM MECTY Ha, MpaTH pajl yueHUKa Ha paJHOM MECTY M YKasyje Ha rpeluke npu pany. PanHe sajaTke Be3uBaTH 3a KOHKPETHY BExkOY.

[Tpunukom peanuzauyje mogyna Ilpexy3eTHHIITBO M NpeJy3eTHHK YUeHHUM Tpeba fa ypase jefan NpojekTHH 3a1aTaK:
1. Tlpumep ycrmeLuHor npexy3eTHuKa (HNp. N03BaTH HA Yac rocTa — NPeLy3eTHUKA U Ha OCHORY HEerOBOI HCKYCTBA YUeHHLM Tpeba aa nzpaiuTe npodusl ¥ KapakTepucTHKE
npenyseha/komnaHuje).

[Tpunukom peanuzauuje Mmoayna Pa3sujare u npouena NocIOBHHX HAEja, MAPKETHHI NIAH YUSHULM Tpeba Aa ypale XBa NPOjeKkTHA 3a)aTKa:
2. TlpeseHTanuja MapKeTHHT fU1aHa 3a ofadpaHy OW3HKC ufejy (HITP. MPEToPYUYHUTH YHeHULMMA Aa OU3HKC HJCje TPAXKe Y OKBUPY CBOT MOAPYYja pajia alk He HHCHCTHPATH
Ha TOME).
3. [TlpeseHTaumja MapKeTHHT MiaHa 3a onabpaHy GU3HUC Waejy (HIP. NOXKEJbHO je OpraHu30BaTH NoceTy MaluM npeaysehnma koje ce 6aBe reOTEXHUKOM H XHIPOreoNorijoM
y okBUpY rae fie ce yueHHUH MHOPMUCATH O HAYKMHY AET0Barba ¥ ONCTaHKa TOr npeay3eha Ha TPXKULLTY).
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[Tpunukom peanuzauuje moayia Yupas/bame H OPraHu3alHja, IPABHH OKBH] 32 OCHUBAIbE H PyHKIHOHHCAIE AeJIATHOCTH YUeHULM Tpeda 1a ypaJe jeaaH npojeKTHH
3ajaTaK:
1. MeHaUMEHT NpOU3BOILE — YIIPABJbAHKE MPOM3BOAHMM MPOLECOM (HIIP. JAaBATH YNYTCTaBa yYeHUUMMA rae ¥ kako aa nolly no HeonxonHux WHGopMaumja, KOpUCTUTH
CajToBe 3a NPUKYNbawe HHpOpMaLHja (WWW.apr.gov.rs. , WWw.Sme.gov. Is. 1 Apyry).

[Mpunukom peanuzauuje moayia Exonomuja nociosama - QUHAHCHjCKH IJIAH, YUeHULIM Tpeba Aa ypaae IBa NPOjeKTHA 3a1aTAKA:
1. Mspana Gunanca crawa (HIP.KOPUCTUTH HajjeHOCTaBHUje Tabene 3a u3palLy OunaHca crama).
2. Wspana bunanca ycnexa (HIp. KOPUCTUTH HajjeaHOCTaBHMje Tabene 3a uspany Ounanca ycnexa).

IMpunukom peanuzaiyje Moay/a YUeHHYKH NPOjeKaT-NPe3eHTANHja MOCIOBHOT IIAHA YUSHUIIM Tpeba Aa ypa/le jefaH NPOjeKTHH 3aJaTaK:
1. M3spana v npeseHTauMja UENOBHTOT GU3HKC MNaHA 32 CONCTBEHY OM3HMC WAy (HOpP. MO3BAaTH HA jaBHU Yyac YCMEUIHOr Mpeay3eTHUKA, NPEeACTaBHUKE LUKOJE, ToKaIHe
caMoympaBe ¥ 6aHaka 3a MpoLeHy peaHOCTH U MHOBATUBHOCTH GH3HMC NJ1aHa)

Y OKBHpY NPOjeKTHUX 3a/aTaka NOTPeOHO je reHeprcaTH JOKYMEHTaLlUjy (CBe OHO LITO MPOjeKTHA JOKyMeHTalkMja Tpeba fa caapxu).

H360p MeToaa v obnvika pana 3a cBaku Moy ojpel)yje HACTaRHUK Y 3aBUCHOCTH OJ] HACTABHMX Ca/ipikaja, COCOOHOCTH U MoTpeda yueHHKa, MaTepUjaTHUX U IPYTHX yCaoBa.
Kopuerutu Bepbaite Metone (METOA YCMEHOT M3Jiaramba W IMjasiolika MeTo/1a), METOe AEMOHCTpaLfje, TeKCTYATHO-HITYCTPATHBHE METO/IE, METO/Ie MPOJEKTHHUX 3aj1aTaKa.
[Mpeanoxeru obnuiy pana cy GpoHTANHU, paj y TPYNH, paj y napy, HHAUBUAYATIHU Pajl.

YKoIHKO ce MporpaM peajusyje y CKJIaay ca 3aKoHOM 0 AyajlHOM 00pa3oBamy NnoTpeGHO je na WKoNa U NocoaBal] ASTa/bHO UCTINIAHUPAJY U YTBPAE MECTO U HAYMH
peajinzauuje UCXO0Aa, U YHECY UX Y [UIaH peanusaluje yuerma Kpo3 pa.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLHEIBLUBAIBE YUEHUKA

VY HacTaBW OpPHJEHTHCAHO) Ka JOCTU3alby MCXO[a Npare ce M BPeAHyJy NpOoLEecHa HAcTaBe M yuelba, nocturHyha yueHuka (NpoayKTH yuerwa) u concreenu pai. HacraBuuk
Tpe0a KOHTMHYUPAHO [a NpaTH HanpeAak YHeHMKa, KOjU e OrNeda Y HauMHY Ha KOjM YUYeHUL NapTHLUNMpajy, Kako NPUKYNUbajy NOAATKe, Kako apryMeHTyjy, eBaayHpajy,
JNOKyMedTyjy uTa. Ja 6u BpeaHoBare 610 00jeKTUBHO U Y (DYyHKUMjHYUeHa, NOTPEOHO je YCKIaAUTH HUBOE MCX0Aa U HAUMHE OLeHMBatba.

CyMaTHBHO OLEHHBAKE je BPeAHOBaH-E NMocTHrHyhia yueHuka Ha Kpajy cake peanusosaHe Teme. CyMaTHBHe ouUeHe ce A00Hjajy M3 KOHTPOJIHUX WM MUCMEHUX pajoBa,
TECTOBA, YCMEHOT HCMUTHBAaa, CAMOCTATIHUX WM IPYNHUX PajoBa YUSHHKA.

Y dopMaTUBHOM BpeIHOBaKY HACTABHUK Ou Tpebasio 1a NPOMOBHIIE IPYIHU H]AJIOr, /13 j¢ KOPUCTH MUTAA 1a OU reHepucao nojaTke us haukux Wiaegja, ajiu U Jia OMOTHE
pa3Boj haukux Kaeja, 1a je yueHuIuMa nosparHe undopmanuje, a noppatie uudopmMaimje 1001jeHe 0/ yUeHUKa KOPUCTH JIa TIPUIArou MoAydYaBame, oxpadpyje yueHuke aa
OUEHY]Y KBAJIUTET CBOI paja.

M360p nHCTpyMEHTa 3a (JOPMATHBHO BPe/THOBaM-E 3aBUCH O/1 BPCTE aKTUBHOCTH KOja ce BpeaHyje. Kana je y nuramy n3paja MpojeKTHOr 3aaTKa MOXKe ¢e MPHMEHHUTH ,,ueK
JucTa” y K0joj ¢y NMpHUKa3aHu HUBOM MocTUrHyha yueHHKa ca rnokazare/buMa UCITY-eHOCTH, a HACTABHUK Tpeda Ja 03HaUM 1MoKa3aTesb KOju OJIroBapa noHallawy YUeHHKA.
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b: U13bOPHHU INTPOT'PAMHU

Hazus npegmera: TEOMOP®OJIOI'UJA

1. OCTBAPUBAILE OBPA30BHO-BACIIMTHOI PAJIA — OBJIMIIA U TPAJAIBE

PA3PEJT:

Teopujcka HacTaBa Bexbe IpakTuuHa HacTaBa Hacrasa y 610Ky

YkynHo

1l

70 105 0 0

70

2. TAJBEBU YYEIbA:

- Yno3HaBawe y4eHHKa ca MPOLECHMa Y KOjUMa HacTaje pembed;
— Yro3Haeamwe ca HAYHHOM 3aBUCHOCTH M3IvIesia pesbeda o/ reosioluke rpale;

~ Paseujare CBECTH O BAKHOCTH reOMOP(OIOUIKMX MPOIieca TOKOM TeOIOLIKE MPOIITIOCTH | CAAallhOCTH HAIlle MI2HETE;

- CarnenaBame NPOMEHJBUBOCTH U AMHAMUYHOCTH pa3Boja pesbeda y BpeMeHy;

- CarnenaBarme 3Hauaja nNpoy4asamwa pesbeda ogpehieHor TepeHa y npakTHyHe CBpXe;

—~ VYrno3HaBame ca KapaKTepUCTHKaMa reoMopdosIoUIKHNX MPOLEca;

- OcnocoOspaBatbe 3a unTare Tonorpadicke Kapre U beHo kopuLhesbe 3a NPUKa3 IeoNOLIKNX M0aTaKa;

- TlpuMemHBame CTEUEHOT 3Haba Y AA/bEM NPOYYaBaky SHAOTSHHUX W €r30reHHUX Mpoueca U TyMadeky reosowke rpafe;
- IlpuMemUBame CTEUEHOr 3HaWA Y APYTHM Fe0TIOIIKHM HACTABHUM AUCLMINIMNHAMA;

— ToacTuuame 3a gabu CTPYHHH Pa3Boj M YCaBpLIABaHE y CKIaAy ca MHAMBHAYATHHUM CnOcoOHOCTHMA U noTpedama ApyLITBA.

3. TEME, HCXOJAH, ITPEITIOPYYEHHU CAJIPZKAJH H K/bYUYHH ITOJMOBH CAJIP/IKAJA

Paszpen: Apyru

Copuwirsu gonp vacosa: Teopuja: 70 uacosa,

TEMA

HCXOIHN
ITo 3aBputeTKy Teme yueHuk he 6uTH y cTamy aa:

KJbYUHMN ITOJIMOBH CAIPKAJA

Ilpeamer u 3agaTax
reomopdoioruje

e M3[Baja yUMHKE €HJOTSHUX Ol YUMHKA er30reHux cuia
 HaBeze eJieMeHTe reoMophOOLLKOr NpoLeca

e CBOjUM pevuma o0jacHu epo3ujy-pasaparse nocrojelinx odnuka
e 06jaCHM TpaHCIOPT-NPEMELUTALE PA30PEHOT MaTepujana
 00jacHM ojJ1arame — aKyMyJIaLKjy Marepujaia

e HaBe/le OCHOBHE 3a1aTKe reoMopdoioruje e Ilpeamer u 3agatax reomopdonoruje;
o o0jacHM nojaM M KapakTepucTike pebeda o [Tojam pemeda;

e OKapakTepULLE YMHUOLE KOJU yTHHY Ha HOpMUpatbe U CBOjCTBA pesbedha o 'eomopdosoLiku npouec;

o wiacudukyje reomopdosioLke areHce e Pesmed u Bpeme;

e HaBeae HU3 30MBaKba KOJU AeUHMLLY TeoMOp¢ONOLUKU NpoLeC o Knacudukauuja pesseda.
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e yCTIOCTaBW Be3y u3melly eposuje 1 akymynauuje 1 ob6amMka HacTanux y

reoMopdONIOLKOM TpoLecy

00jacHH MPOMEHIBUBY BPEAHOCT pesbeda y BpeMeHy

nedrHuLIe MHHUMJATHU pesbed

HaBeJe HauuHe oapeluBarma XPOHONOWKHX OIHOCA fipolieca v obnrka
(ancomyTHy M penaTUBHY CTapoCT)

objacHu cMeHy npoteca o0yinKa y BpeMeHy

oGjacHu 3Haua) npoyuaramwa pesbeda onpeljeHor TepeHa y npakTuyHe
CBpXe

Enyeujannn npouec

HaBea¢C YHHHOLIC KO_]l/l A0BOAEC OO eﬂyBl/ljaﬂHOF npoueca
objacHu (1)1/13[4‘"(0 XeMl/l_]CKO pacnagarbe CTCHCKS Mace

OIUILE CBOJUM peurMa KapaKTEepUCTHKE elyBHjyMa

o Jledunuumja npoueca;
o Mexanusam mpoueca;
« Mopdonouku 3Ha4aj npoliieca,

IlaguHCcKH mpouec

OIpeaU 3aJeAHUYUKE KAPAKTEPUCTHKE MAJANHCKUX POLEca
00jacHM Mpouec NOBPLUIMHCKOT cripatba

pasnuKyje efleMHTe MeXaHu3Ma AeNyBHjaTHOr npoueca
00jacHK KapakTEepPUCTHKE JelyBHjyMa U Je1yBUjaIHO-TIPOILY BIJaIHOT
3acTopa

AehuHnIne NponyBHjanHu NPoLec

00janu areHe NpolyBUjaIHOr poLeca

YIOped HeNocpeHy, nocpeany u nparely eposujy

HaBene KapaKTEePUCTUKE TPAHCTIOPTA Y NPOIYBHjanHOM npouecy

HaBene MecTa [poJyBUjaiHe akyMmyslaluje

onuLIe epo3uoHe 00MKe NpoJlyBUjasIHOr rpoLeca (japyre, phase 3emibe 1
3eMJbaHe NUpamMKie)

00jacHW HACTaHAK NNABUHCKE J1ene3e U [eyBUjalHO-NPONyBUjaHIX
3acropa

JeduHULIe KOTYBIjaTHU MPOLEC

oGjacHu cnopa (fenancuoHa) rpaBUTALIMOHA KpeTatba (KITHKetbe, My3atbe,
TeUeHE, OCUNatbe)

oGjacHu Op3a (KOaNCHOHA) MPABUTALIMOHA KPETatha — OAPOHABALE
HaUpTa KIIM3ULITE

oGjacHr MOpGOITOLIKE eeMEHTE KAU3ULUTA

Oonuue CBOJPIM peyuMa HacTaHak curnapa
HaBCIC MpUMepe obnuKa NMaJUHCKUX TIpoueca

o JlenyBujanuu rnpouec
- aepuHMUMja npoueca
- MEXaHM3aM npoLeca
- MOP(OTOLIKY 3HAYA] MpOLEca
o [IponyBujanHu npouec
- aepuHMLMja npoueca
- MeXaHHu3aM mnpoLeca (epo3uja,
TPAaHCMIOPT, aKyMyJiaLuja)
- 00U (ePO3MOHM, aKyMYyJaLHOHK
obnuuu)
« Konysujanuu npouec
- aepuHMLMja npoueca
- MexaHM3aM npoleca
- cropa (AenancuoHa Kpertamwa —
KIHKEHE Ny3akhe, TeUetbEe, OCHMatbe)
- Op3a (KonancuoHa) KpeTamwa —
0lpOHbaBatbe
- 0ONMLM KOMyBHjaJTHOT MpoLeca.

DayBujanHu npouec

HaBe/Ie KapakTepuCTUKe (UTyBHjaTHOT Mpolieca

nedunurwe areHe ayBrjanHor npoueca

YNOpenH HerocpeHy, nocpeady 1 nparefly eposujy koa ¢uyeujnHor
npoteca

HaBene KapakTeprcTHKe (UIyBUjaIHOT TPAHCIIOPTA U aKyMyJlaLuje
marepujaia

e Omiure KapaKkTEPUCTHKE MPOLIECA;
o Peuna nonuHa;

e 3aBUCHOCT peHHe JONUHE O IreoNolKe rpalje;

¢ Meanspupam-e;
o JIpeHaxa;

o DnyBUjaNHAa aKyMyJalKja U aKyMYJTauMoHn o6Jaruu;
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neuHULIE peuHy HONUHY

objacHM napameTpe peuHe JONHHe

HaBe/le aHOMaJIHje Y31y KHOT rpodrmna (UHHOBCKH JIOHLH, TTPETOMH U
oaceun)

npuKaxe o0IuKe peuHe JonKHe (HOpManHa JOJUHA, KIHCYPa, KakbOoH)
HaBe/1e MOPGOITOLIKE eleMEHTE peUHe J0JIMHE

JeduHHIIe KOMMO3UTHY AOJIHHY

o6jacHu 3aBUCHOCT peyHe NONMHE o1 reosioluke rpabhe

o0jacHM HACTaHAK W SBOJIYUH]Y MeaHpa

o0jacHM Mmojam JipeHaxa

pasnuKyje APEHAKHY MPEXKY, APSHAXKHH CUCTEMHU IPEHaXHO NOApYYje
nedyuuIe BOIOAETHULLY

vcLpTaBa BOAOAETHMLLY Ha Tonorpagekoj kapTu

onuiue GayBrjaHy akyMysaLujy U akyMyJalHdoHe 00IuKe

HaBeJe KapaKTEPHCTUKE aKyMYJIALIMOHUX OOJIMKA Y KOPUTY BOAOTOKA
(cnpynoeu, nnaxe, ane, nenre, ourpenu dacenn)

HaBeAe KapaKTEPHCTUKE akyMyJauudja Ha AHY AoNMHe (anyBUjanHa paBaH,
MpTBaje, peuHe Tepace, raBuHCKe Jenese)

oGjacHu pa3eoj hilyBHjaHOT NPOLECA Y BPEMEHY

OMuILE TUNOBE APSHAXKE

onuule TUMOBE JpeHa)ke HAa TONorpad)CKUM KapTama

HaBeAe npumepe quiyBujaaHux 0bauka Ha npoctopy beorpasa

o dnyBujanHu NpoLEC y BpeMeEHY;
o JpeHaxxHO noapydje kao reoMophonouika jeaAnHHLaA.

Kpamxu npouec

006j

aCHH CBO_]CTBa Kpalkor rnpoteca

HaBeae KapaKTepl/ICTI/IKe MEXaHHU3Ma Kpauikor rnpoteca

00j

00j

ACHW XeMHjcKy epo3unjy (Kopo3ujy)
ACHU MEXaHHYKY epo3Hjy

paziiuKyje BUAOBE TPaHCnopTa KO/ KPaIlKor npoiieca
HaBeze BHOBE aKyMyJaumje

06j

ACHH 3aBHCHOCT KpalJKOr npoueca o4 reojiomke rpalje TEPEeHaA

KpaTKO OTIMIIIE TpaBe NOBPIIMHCKE Kpaliike obnuke (Likparne, BpTaye,
yBase, Kpallka 11oba)

e YCIOCTARM y3ajaMHM ofiHOC u3mel)y BpTaua, yBana u Kpalukux nosba
KpaTKO OTHILIe NoA3eMHe 00JTHKe Kpalikor pesbeda (jame, nehune, kpatiku
KaHaJn)

ofjacHn HacTaHaK aKyMyJauMoHUX obnuka y noazemssy (obnore Ha
3MIOBMMA MOJ3EMHMX NPOCTOPH]a, neliMHcky HakuT, OurpeHu dacenn)
00jacHM MOHOPE U NOHOPHULE

HaBeJe KapaKTepHCTHKE KPAILKUX Bpesa U BpYJba

objacHu QyHKUM]jy ecTaBena

JaeduHuLLIe NoTajHULE

e pa3jMKyje TUIOBE Kpaca

o OriiTe KapaKTePUCTUKE MPOLIECA;
e O6num
- MOBPLUMHCKHW KPALWKH pesbed
- MOA3EMHM KpalKku pessed
- obnMLM U MOjaBe ca XUAPOreonoUKoM (yHKLHjOM;
e PeruonasHu TUNOBH Kpaca;
e Kpawku npouec y BpemeHy.
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aHAIM3Kpa eBOYLIM]Y KPALKOT npoueca

Tanujanan npouec

HaBene OAJIMKE NOAPYUja pa3soja riauujajiHOr npoLeca

AedUHULIE CHEKHY I'PaHULLY

o0jacHu haze MocTaHKa JISAHUKA

YNOpeAn HenocpenHy, nocpeaHy v nparehy eposujy

HABEAE KApaKTEPHCTUKE TPAHCIIOPTA JISIHHLIMMA

HaBe/e KapaKTePUCTHKE [JlaltjajiHe akyMyJlaLu)e

Habpoju TUNOBE NeAHKKA

OIMHLIE TIOKPUBHHM THII JISIHUKA

OMULLE ATNCKHU THI JeIHUKA

HaBene 00JacTH NOjaBbUBAKA ANNCKUX JEAHHKA

HaBe/le KapaKTepHCTHKE MELUOBUTHX THIIOBA JICIHHKA

TIOKaKe Ha KapTH CBETa 00IacTH NMPOCTHpaha PATHYMTHX THITOBA JIEAHUKA
OTHIIIE €PO3HOHE OOTUKE ANCKUX THIOBA JieJIHHKA (LIMPK, BAJIOB)
objacHM pesunyanHe obnuke (OLITPHU BPXOBH, apeTe, HyHATALU )
pazNuKyje aKTUBHE W TACHBHE MOPEHE

OIMUIIIC MOBPLIMHCKE, YHYTPAIIE H MOJUHCKE MOPEHE

onuule YeoHe U GOUHE MOpeHe

oGjacHu ,,yTajyfie kaMere™ — epaTHuke GIOKORE

HaL[pTa JPYMIIHHE ecKepe

o0jacHM HacTaHak o3zapa

00jacHM MPOCTOPHM 3aBpLUETaK IaLMjaTHOr npoueca

aHATU3MPa YTHLA] KIIMMATCKHUX TIPOMEHA Ha TOK MIALMjaTHOT npolLeca
YMOPEIN U3ITIe]] CeBEPHE H jYXKHE XeMUC(Eepe TOKOM IUICHCTOLICHA
pasnukyje noapydvja pa3poja annckux TMNOBa JienHuka y Jyxnoj Esponu

o OrniuITe KApaKTEPUCTUKE MPOLECa;

e O6nuLY;

« IIpocTopHU 3aBpLUETAK MALMjAHOT NPOLECA;
o nauujainu npouec y BpemeHy.

Mapuncku nponec

HaBene OMIUTE KAPAKTEPUCTHKE MAPUHCKOT npoleca
OMULLE areHC MAPUHCKOT NMPOoLeca (TalacH, MIMMa U OCEeKa, MOPCKE CTpyje)
objacHu nmpouec abpasuje

onuule TPAHCHOPT MaTepujana

HABE/IC KAPAKTEPUCTUKE aKyMYJMPAHT Marepujana

Pa3sMOTpH YTHLA] reoolike rpahe Ha pa3Boj MApUHCKOT npoLeca

Habpoju epo3HOHe W aKyMyJTallHOHe OGIMKe

OIMUIE TANACHY MOTKAMMHY, KK, LIKObEe U NNIMTBAKE, NOABOJHE Tepace
OMNULLE KA0, COPYI, NPEBJIAKY U JIAryHY

HaUpTa ePO3UOHE M aKyMyJlauuMoHe obJuKe

HaBene NpUMepe epO3MOHMX U aKyMYJIaUMOHUX 06JMKa Y NpHpoau
AHAIU3MPA MAPUHCKU TIPOLIEC Y BPEMEHY

o OniuTe KAPAKTEPUCTUKE MPOLIECa;
o O6auLY;
e MapuHCKU NPOLIEC Y BPEMEHY.

Eonacku npouec

onuuie NoApyYja pa3Boja eonckor npoueca
objacHu MexaHu3am npoueca (epo3ujy, TPAHCHIOPT U aKyMyJ1alujy)
paznukyje aedrauroHe U KopasuoHe O0/INKE SONICKE epo3Hje

o OniuTe KAPaKTEPUCTUKE MPOLIECa;
e Eosicku 06nuiu u nojase;

¢ Eosicku npouec y BpemeHy;

o Eorcku o6nuum v nojase y Hac.
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Besxoe:
o NPUKAKE [UIAHETE U NojaBe y CYHUCBOM CUCTEMY W HABE/IE IbUXOBE
KapakTepUCTHKe

BexoOe:

o [Tnanere CyHueBor cucrema

« [IpupoaHu caTenuTy, KOMETe, METEOPH, METEOPHUTH,
acTepou/IHU TI0jac

Du3HYKA CBOjCTBA H CACTAB
3emibe

Teopnja:
e HaBeje Koja Cy (PU3UUKA CBOJCTBA 3eMIbe

o 0oOjacHU huznuKa cBOjCTBA 3eMibe (OONIUK U BEJIUUWHY, TYCTUHY U
NpUTHCaK Yy 3eMJbH; 3eMJbUHY TEXY (rpaBUTALMjy); MarHeTH3aM
3eMJbe TEMNEPATYPY U arperaTHa cTaka 3eMibe)

o 00jacHM reoTepMaliHi FPaaUjeHT

e HaBeJle XeMI)CKa CBOJCTBA 3eMIbe

o ONUILE XEMH]CKM CaCcTaB KOpe M IuiaHeTe 3eMibe

e onuiLe yHyTpawy rpally 3emibe

e HaupTa reocepe U NPUKKE JUCKOHTYHYUTETE

o peduHuLie TuToCchepy

o 00jacHM cacTaB KOHTUHEHTATHE U OKEaHCKe Kope

e onuile ocoduHe oMoTaua

e onuiie ocobuHe je3rpa 3emibe

Teopuja:
o ®Ousznuka crojcTBa 3eMibe (OOJMK M BEITMUMHY; TYCTHHY;

NpUTHCaK ¥ 3eMJbH; 3eMJbUHY TEXY; MAarHeTH3aMm
3eMibe; TEMIEpaTypy U arperaTHa cramwa 3emibe);

o XeMHjcka CROjCTBA 3eMibe (cacTar);

o ['pahe 3emibe U IUCKOHTHHYUTETH (reocdepe);

o KoHTHHEHTaNHA U OKeaHCKa Kopa;

o JluTocdepa;

o OMoTay (MaHTn);

o Je3rpo 3emibe.

BexoOe:
e npuKaxxe rpaljy 3emMJbe U AMCKOHTUHYUTETE
o NPUKAXKE cacTaB 3eMJbe U Kope

BeskGe:
o ['paha 3emibe U IUCKOHTHHYMTETH;
» EnemenTapuu cacra 3emibe U KOpe.

TexToHHKA NI09A

Teopuja:
o 00jacHH MPUHLIKIE TEKTOHUKE TIOUa

e HaBe/Ie IVIABHE TEKTOHCKE 1ove
o HaBeJe Mahe TEKTOHCKE IU1oYe

o 00jacHH BpCTE IpaHULIa TEKTOHCKHX T10Ya

o 00jacHH U HaBeJe NMPUMEPE KOHBEPrEHTHHUX I'PaHULIA
o 00jaCHU U HaBeJe NpUMEpe AUBSPreHTHUX rpaHuLA
¢ 00jacHH W HaBele npuMepe TPAHCHOPMHUX rpaHKLA

Teopuja:
o Hoea rno6ajina TeKToHUKA;

o TekTOHCKE Mmyioue;

» Bpcre rpaHria TEKTOHCKUX M104a;

o ['panuiie noapnaucwa Wi cyGayKuuja (KOHBSPreHTHE
rpaHuue);

» ['panuiie pasmMuLaba unu pudT (IMBEPreHTHe rpaHule);

» TpanchopmHe rpanulie (pacenu).

BexbGe:
e TIPUKAXKE MOTIOKA] Befinx riova Ha 3eMJbH Ca MPaBLUMA KpeTarma

Bexoe:
o TeKTOHCKE Mmyioue;
+ Bpcre rpaHuia TeKTOHCKMX nnouya.

MarmaTuszam

Teopuja:
e pa3iidKyje TUNOBE MarMaTuima

¢ 00jacHH cactaB Marme

 pasiiuKyje MarMmy oj nage

» 00jaCHU UHTPY3MBHU MarMaTH3aM — MIYTOHU3aM
e OMNULIE IUIYTOHHUTE KPYIHUX pa3Mepa

& ONULIE MHTEPCIIOJHE U MYKOTUHCKE OBJINKe

Teopuja:
» MarmaTuzam,
« Marma/nasa (cacTaB);
o MHTpY3WBHM MarMaTusam — MyTOHH3aM;
o [TyTOHUTH KPYNHUX pa3Mepa;
o MHTEPCIIOJHU U ITYKOTHHCKYM MarMaru3am;
o Edy3usHu marmatuzam (BynkaHuzam),
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« onuue aednauroHe odbanke (cafiacte creHe, nedraunone aenpecuje,
nnaja, cebxa)

e OIMHIIIC KOPa3HOHE ODJINKE )euypKacTH oOMULIH, MPEPACcTH, japAaH3H)

» 00jacHu xamaze, Mece U 6oNcoHe Kao OONHKe YAPYKEHOT JejcTBa
nednauuje u kopasuje

e nedunHMIIE epr

¢ 00jacHM MOCTaHaK JUHA

» aHAIM3HPA €OJICKH NPOLEC Y BPEMEHY

e HaBeJe eosicKe obJiMKe U nojare Ha npoctopy Cpouje u beorpana

o 00jacHM HacTaHak MHULHjATHOT pesbeda o Hacranak ununujanHor pesseda;
ERorenn areHcH y e QHANM3MPA YTULA] PA3THYMTHX (PAKTOpa Yy KOHTPOJM er30reHnX npoleca o Konrtpona ersorenux npoteca;
reomopdoTorHjn e OMNMIIC YTHLIA] SHIOTEHUX MOKPETa Y pasBojy reoMophonouiKux npoieca o Mopmupare MatbKx 0OJTMKa Ha TIOBPIUMHK TepeHa
e OMMIIC eHIOreHe 0BIMKe Ha MOBPLIMHU (BYJIKAHOTEHU W TEKTOHOIEeHU - BYJIKGHOTCHH pesbed
pessed) - TEKTOHOreHH peJbed.

4. YIIYTCTBO 3A JUNAKTHYKO-METOIUYKO OCTBAPUBAILE IIPOTPAMA

Ha rioueTky cBake TeMe YUSHUKE YIMO3HATH Ca UMJbEBHMA M MCXOAMMA HACTaBe, ONHOCHO YUera, NIAHOM paja M HAauMHUMa OUCHHBaKbA.
[penmer ce peanusyje Kpo3 TEOPHJCKY HACTABY Y YUMOHMUM M kKabuHery. Cajprkaje nporpama je HeONnxoaHO Peann3oBaTH CaBPEeMEeHM HACTABHUM METO/aMa W CPeACTBMMA.
I[Mpenopyka je na ce NPUIKKOM OCTBapuUBaiba nporpama uspaljyjy rnpeseHrauuje, MoAeNu, LeMe, BUACO CHUMLM Koje fie ce KOpUCTHTH y HacTaBHOM cazapixajy. [Ipenopyka y
OpraHu3alMjy HacTaBe je Ja ce [0 Helesbama peajin3yje [ABOYAC TEOpPUjCKe HacTaBe, 3a YYeHHKe KOjy cy opabpain npeamer kao v3bopuu. [Ipenopyuenun oy yacosa no
Temama 3a JApyru paspen je cneaefiu:

e [lpenmer u 3agarak reomopdonoruje (8 yacora);
EnyBujanuu npouec (3 uaca);
[Napunckun npouec (7 yacopa);
®dnysujanHy npouec (15 yacopa),
Kpawku npouec (10 uacosa);
Inauujanuu npouec (8 yacopa);
MapuHcku npouec (7 uacoa);
Eoncku npouec (8 yacosa);

e Exjorenu areHcu y reomopdonoruju (4 vaca).
OcHOBY TNporpamMa UMHH TeOpHjcKka HacTaBa M3 OITIUTE Ie0sJoTHje, YWTarka Tororpadckiux kaparta, neTponordje U reorpaduje. Y ocTpapuBamy caapkaja nporpama HeomnxoaHa
je cranHa pekoHCTpykuMja norahaja U mpoMeHa TOKOM reoMopdosiolIKuxX npoueca. YueHuke TpebGa ocrnocodsbapaTd 3a: CaMOCTAITHO MPOHATIAKEHE, CHCTEMATU30BAE U
roputuhierse uHbopMaLMja U3 PasIMUNTHX K3BOPA (CTPYUHA NUTEpaTypa, HHTEPHET, YACOTIUCH, YUDEHHLIN); BH3YENIHO oflaxkame, rnopehere U ycrnocrapbamwe Besa u3mely
PazIMUNTHX caapikaja (HMp. NOBE3UBAE calpKaja NpelIMeTa ca CBaKOJHEBHHUM UCKYCTROM, cafpskajuMa IpyrHX MpeaMeTa d p.); THMCKH paj; caMOoTIpoLIeHY; NPEe3eHTALINjY
CBOJUX PA/IOBA W IPYNHMX NpojekaTa W ehUKacHy BU3YENHy, BepOanHy W nucaHy KOMYHHKAM]y. WHCTHTHMpATH Ha CMCTEMATHYHOCTH M NPUMEHH CTEUCHHX 3Haa Y NPaKcH.
OpraHu30BaTy PAAMOHHULE U MOCETE MHCTPYKTUBHUM mpodunuma Ha npocTopy beorpana (obunazaxk anyBUjasIHUX paBHH, PEYHUX OCTPBA, JeCHUX npoduna Ha moapyyjy
Beorpana,....) ¥ youaparbe akyMyJaUHOHUX U €PO3HOHUX 0ONHKA PA3IMYUTHX MPOLECA HA TEPEHY.
3a camocTanaH paj yueHHKa NoTpeGHO je PUIPEMUTH MaTepyjan U TIpoBepy 3Hawa yueHuka. Ilpemyior 3a caMocTalnHu paa yueHHka je ciieaehu:

1. TlpeseHTauuja o NOBPLIMHCKOM PACTIafamby.

2. Tlpukas nponyBujajHO-AeNyBUjaTHE Jienese.
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pezentauuja — Phase semsbe (bed lends).

puka3 001uKa peuHUX JONHHA.

pUKa3 MeaHIpUpakhe PeUHUX TOKOBA.

pe3eHTaLM]ja O Ae/ITaMa BEJIMKUX CBETCKUX PeKa.

pe3eHTalja O PeYHUM OCTPBUMA.

pUKa3 TUMOBA APSHAXKE.

pUKa3 pa3Boja Kpawkor npoueca y BpemMeny — Joan Ligujuli.
pukas pasBoja kpaca y uHapuauma.

prkas kpaca 3anaznne Cpouje.

pe3eHTalMja o nefinHama U nelMHCKOM HakMTY.

pukas Kpallikux Bpena y Cpouju.

[Npe3enTaumja 0 AHTAPKTHKY.

pe3eHTALM]a O ANNCKUM JieAHUuMMa Ha bankaHckoM nonyocTpsy.
pe3EHTAIIH]a O KIMMATCKUM MpOMeHaMa U IJIalldjaJIHOM TIPoLIecy.
pezeHTalMja o kKnndoruma obane Exnrnecke.

pe3eHTALM]jA O HAJNISTLLIMM MJ1a)KaMa CBeTa.

PUKa3 NOCTAHKA JMHA.

. TIpezeHTanmja o MycTHHCKAM oJlyjama.

21. Ipukas neca.
[Tpenopyxa je na y npeseHTaumjamMa v pagosuMa Oyae WTo BHLIE CNUKA U BUAEO CHUMAKA Be3aHO 3a TeMe NpeseHTaumje. YueHHuu Tpeda caMocTaHo Ja KopucTe nHdopmanuje
M3 PA3MUUTHX W3BOPA MPH H3PaJN CAMOCTAIIHUX pajioBa (MHTEPHET, CTPYUHA JIMTEPATYPa, YACOMUCH, YUOSHHULIH, MOCeTe JIOKATUTETHMA).

M360p Metona u obnuka paja 3a ceaky TeMy ojpeljyje HaCTaBHHMK Yy 3aBUCHOCTH O]l HACTABHUX CAJIpIKaja, crocoOHOCTH U notpeba yueHuka. Kopucruru BepbanHe meTone
(Meroma yCMeHOr u3farama W AMjalouika MEeTOa), MEeTOAe ASMOHCTPaLMje, TEKCTYATHO-UIyCTpaTHBHE MeToae, ayauo-susyende merone. Ipennoxenu obavum pana cy
(hpoHTATHY, paj y TPYyNH Ka0 U MHAWBUIYAITHH pajl.
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5. YIIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIEIbUBAILE YUEHUKA

V HACTaBH OPUjEHTHCAHOj Ka JOCTH3aY MCXOA NpaTe ce U BpeJHYjy MPoLec HACTABE U ydera, NocTurHyha yueHuka (MpoayKTH y4era) u corncTeeHu paa. HactasHuk Tpeba
KOHTHHYMpPaHO [a MpaTd Halpefak YUYeHUKa, KOjM ce Orjlefla Y HauMHy Ha KOjH YYEHMUM NapTHUMIIMpAjy, KAKo NPHKYIUbajy NMOJaTKe, Kako apryMeHTYjy, eBalyupajy,
JoKyMeHTyjy uta. Ja 6u BpenHoBame 6uno 00jeKTHBHO U Y QYHKLHMjH ydera, NOTPeOHO je YCKIAIUTH HHBOE UCXOJa U HayMHe OLeuBama. YueHuun Tpeda Ja casnaiajy
MeTody OOjelubaBarka MO3HATHX CAApIKaja, BELITHHY PEKOHCTPYKUMje w3rieda oapeheHux reomopdonowkux obnuka. Kon BpenHoBama pafa yueHHKa MOKEHHO je Aa
VUCHHUIIM UMajy ToMOofiHa CPeACTBa KO OAroBaparka, Kao UITO Cy: CaMOCTAITHO ypaljeHe LieMe, CKUILIS, WITYCTpalKje HITH HalUpTaHe SpO3HOHE U akyMylauoHe obsinke. O6paTtuTH
M2XHY HA TAYHOCT YroTpede reonolrke TepMUHOTIOTHje.

CyMaTHBHO OLICHUBaLE je BpeAHOBawe mocTurHyha yueHuka Ha Kpajy cBake peanusoBaHe Teme. CyMaTHUBHE OLEHE ce NoOujajy U3 KOHTPOIHUX WM MHCMEHHMX paioBa,
TECTOBA, YCMCHOT UCITUTHBAKA, CAMOCTAIHUX WM IPYNHHAX PajioBa YUCHHKA.

Y ¢opMaTHBHOM BpeHOBALY HAacTaBHUK Ou Tpebano ga MpoMOBHILE IPYIHU JHJANOr, J]a KOPUCTH MUTaba Jla OM reHepucao noaatke u3 haukux uagja, atd 4 Ja NoMOrHe
pazBoj haukux uneja, naje yueHuuuma nosparHe uHdopmaumje, a nopparHe uHGopmauurje NodUjeHE O YUSHHKA KOPUCTY 14 NPUNAroy Noay4vaBsare, oxpabpyje yueHuke na
OLEHY]Y KBaJIUTET CBOI paja.

N360p uHeTpyMeHTa 32 GOPMATUBHO BPETHOBA:E 3aBUCH 01 BPCTE aKTUBHOCTH KOja ce Bpe/IHYje, OJIHOCHO Y camo nocTurHyhe yueHnka Tpefa yK/bYUHTH U HEeroBO MOHAIIAE.
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Hazne npeavera: TEQJIOI'MJA KBAPTAPA

1. OCTBAPUBAILE OBPA30BHO-BACHUTHOI PAJIA — OBJIMIU U TPAJAILE

PA3PE]I:

Teopujcka HacTaBa Bexoe

IpakTuuHa HacTaBa

Hactaa y 60Ky VYkynHO

I

0 0

70

2. INJbEBU YUYEIbA:

—-  VrozHaBake ca Hacrarama KBaprapa U bbMXOBHUM FeO/IOLIKHM, HAYYHUM U IPUBPEHUM 3HAYAJEM M PACNPOCTPAEHEM Ha JIOKATHOM W PErHOHATHOM HHUBOY;
- VYnosHaBame ca 3Hauajem reosioruje KBaprapa y npuBpeaHoj Ae/laTHOCTH YOBEKA, O/ NOJbONPHBPEAE 10 TEXHOTPALHHE,;

- PasBujatbe criocobHOCTH 3a carjieaBatbe EKOHOMCKOr 3Ha4aja KBPTapHUX TBOPEBHHA ~HOCHOLIM KOPHCHUX MUHEPATHUX CHPOBHHA;

-~ PasBujame cBeCTH O BaXKHOCTH KBAPTAPA Y UCTPAXKUBALY Me0JIOIIKE MPOILIOCTH W CaJAlllbOCTH HAIle TTAHETE;

- Pa3Bl/IjaH>e carjieaaparha NpoMeHbUBOCTU U JTUHAMUYHOCTHU (1)1/13[/I‘IKI/IX 1 OMOIOLIKKX npoueca Kkpaprapa

- PasBujarbe cxBarara BENMKOr 3HA4aja KIMMATCKMX NPOMEHa;

- Ocnocod/baBame 32 U3y4aBatbe CBOIYLIM|e XOMUHUIA (JbY/IH U BbHXOBUX MPEAAKA);
- [lpumersHBarbe CTEUEHOr 3HAKA Y APYTHM [€ONTOLIKUM HACTABHUM JUCLIMIIMHAME;
- loacrruare 3a na/bU CTPYUHU PA3BOj KU yCaBpllaBathe Yy CKIIALy ca MHAMBUAYAIHUM COCOGHOCTUMA U NoTpedama JIpyLITEa.

3. TEME, HCXOAU, TPEIIOPYUYEHU CAJIPKKAJH U K/bYUHH ITOJMOBH CAJIPKAJA

Pazpen: Apyru

Tonuuimwu ¢oun yacora: Teopuja: 70 yacoBa;

TEMA

ucxoau
ITo 3aBpiuieTky Teme yueHuk hie 6utn y cramy aa:

K/bYUYHHU ITOJMOBH CAJIPKAJA

Jepunnuuja, ommre

KABPTAPHOT MEPHOAA

KAapaKTEePUCTHKE U nmoJeaa

objacHu JepUHUUM]Y, NOJeNY U KAPAKTEPUCTHKE KBapTapHOr
nepuosia

JUCKYTYje O MPUBPETHOM W HAYYHOM 3Hauajy KBaprapa

Hasene Hajuelnhe MIHepaiHe CUPOBHHE KBapTapa

HaBeJe rnaBHa JellaBarba y KBaprapy

OMUIIIC CBOJUM peyurMa UCTOPH|Y NpoyvaBarma KBapTapa

yNopean MuTcka 1 Oubamjcka Tymadera rieuepekor u GocuiHor
marepujana

HaBe/le MPBe 3aCTYIMHUKE TeopHje O JieIeHOM 100y

o JleduHuupja 1 oniuTe KAPAKTEPUCTHKE KBAPTAPHOT
nepuosa;

« Hazuer n noznena xBaprapa,

» OcHOBHA MoAaena rJIEUCTOLIEHA M XOJOLIeHa;

o [IpuBpenHH 1 HAy4HV 3HAY]) POYyUaBarka KBapTapa;

o Kparak npukas nexxuiuta MUHEpalHUX CUPOBHHA Y
KBaprapy

o [Ipernen riaBHUX JeLaBaa y KBapTapy;

o Mcropuja npoyyasarma KBaprapa.

HCTOPH)Y

Jleaena no6a kpo3 3em/buHy

HaBeaC YHMHHOLIC KOjl/l AOBOAEC A0 CTBapaka BEJIUKUX JICACHHUX
NMOKpoOBa

O6jaCHl/I yTI/lI_laj TEKTOHHKE TUIOYa H BEPTUKAJIHUX TEKTOHCKHUX
MOKPETA HA KNUMATCKE NMPUINKE 3emibe

o Y3pOoLM NOYETHOr CTBapatba Jeaa Ha 3eMibu;

e Teopuje 0 NOCTaHKY JeAeHuX 106a;

e ACTPOHOMCKHM YMHHOUM ¥ MunankoBuheBH LUKITYCH;
o [Ipekambpujcka neneHa noba;

o [lepMo-kapOoHCKO aeneHo 106a;
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e JOBELle y Be3y cacTaB aTMocepe M Besuke arMocepeke npoMeHe

K0 Y3POUYHHKE KITHMATCKHUX MPOMeHa

ofjacHu n3mMeHe uHTesnTeTa CyHUYEBOT 3paucrha U IHXOB YTHLA) Ha
KJIMMY KBapTapa

KpaTKko onuwie Besy u3Mely nojauaHe BYJKAHCKS aKTHBHOCTH U
BapHjaLifja TeMIEPaType HA MOBPLINHK 3eMIbe

00jacHM aCTPOHOMCKY TEOPH]Y M HeH YTHIIA) HA TOjaBy JICICHUX
noba

objacHu AonpuHOC HayuHHKa MumytuHa Munankoeuha y
NpHXBaTaby ACTPOHOMCKE TEOpHje

HaBeJe Tparoee riauujaLmja v KITMMaTcKe NpoMeHe y reooLKoj
HCTOPUjH

00jacHu NIEMCTOLEHCKE rlauMjaumje

HaBene NpuMepe Bapujaluje KIMMe TOKOM XOJIOLeHa

JUCKYTYje O KIMMATCKUM NPOMEHaMa y reosiouikoj OyayhHoctu

o Knumarcke kapakTepHcTHKE ME3030MKa W KEHO30MKa;
o [Tnencrouencke riaunjaumje;

o Bapujauuje kimMMe y X0NoLeHy;

+ Knumarcke npomene y 6ynyhnocT.

Ksaprapuaa ¢aopa u payna

Hagene NocIeanUe KIMMaTCKUX MPOMEHA M BbUXOB YTHUA] Ha KBH
CBET KBaprapa

YNOPEAH TUIEHUCTOLEHCKY U JAaHall by (hayHy

HaBeJe BereTaLMOHe Mojacese NiencroueHa

HaOpojH TpeacTaRHHKe (IIope MIeHCTOLCHA

HaBeJe NpecTaBHUKe (ayHe NIeucToLeHa

WIYCTPYje SBONYLH]Y XOMUHKIA

pa3MoTpH npoMeHe y rpalju Terna Koje Cy ce JieliaBajie TOKOM
€BOJYLIHjS XOMUHHTA

KpaTKO OIKLIE MecTa rie ce Mory Halin ocTauu NIeUCTOLEHCKUX
cucapa

HaBe/Ie HA|BAXKHH|C MPETIOCTABKE O M3YMHUPakbY IICHCTOLICHCKE
meradayHe

¢ KnuMarcke npoMeHe U mUXOB YTHLIA] Ha (Gopy u
thayHy kBaprapa;

» Busbke W BereTalMoHU Nojacesy y 106a nencToueHa;

o XKupoTume y no6a nneucToueHa;

¢ CrieupUHOCTH OCTpBCKe (payHe;

o [TnencroueHcku Ge3kuIMebaLu;

» EBonyumja xoMmunnaa;

e XHUNOTE3e 0 Y3pOLMMA U3yMUPaHha MNIEUCTOLICHCKE
meragdayHe.

Meto/e ucTpakuBamba
KBAPTAPHHUX TBOPEBHHA

HaBene reoNoUIKe METOLE UCTPAMKHBILA

HABE/IE KAPAKTEPUCTUKE U NPUMEHY MAJICO300JIOLUKE H
naneoboTaHHuuKe METONE

00jacHY MpUMEHY JIUTONOIIKE U MUHEPAJIOLLKE METOMIE KO/
MCTpaXKUBama CeIMMEeHAaTa KBapTapHe CTapOCTH

pazjacHH rpaHyJIOMETPHjCKY aHanu3y U objacHH kako ce odaBsba
00jacHM 3Ha4aj CTPYKTYPHO-TEKCTYpHE METOC Y AeUHUCATLY
PeHETCKMX TMIMOBA KBAPTAPHHX Haciara

006jacHu 3alITO je Npoy4YaBare MATEPUjAlIHE KYJITYPE YOBEKA OCHOB
apXeooLIKe METOE

MPOLEHH 3Ha4aj NajJeoMarHeTHe METOIE y palliiambaBatby 1
KOpEeNaluju KBapTapHUX TBOPEBHHA

HaBelle KuMaTocTparturpadcke Metoze

¢ ["eonouke Metone
-NaJ€0HTONOLLKE
-CeIMMEHTOJIOLIKE
-CTPYKTYPHO-TEKTOHCKE;

¢ ApxeosiouiKa MeTo/a;

o [laneomarHeTHa MeTona;

e Knumarckoctparurpadcke MeTone;

¢ ['eomopdornomke MeToe;

+ MeToae najbUHCKe JeTeKuuje;

» [eohuzuuke Metone u Merone ayGuHCKoOr Oyluerma;

o Kaprupame KBapTapHUX TBOPEBUHA.
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e ynopeau reoMophosioiKe U METOIE Ja/bUHCKE AeTeKUHje MPH
NpoyuaBary caBpeMeHOr pesbeda

e HABEJE BPCTE MOMATAKA KOje J0OHMjaMO reoM3HYKUM M MeToAamMa
ayOGuHekor Oyuiera

e 00jacHu npunpeMHy Qasy Kkaprupara

¢ 00jacHM TepeHcKa UCTPaKHUBAbA

o nedpunnine gazy puHANIHE UHTEPIPETALIH|E MOAATAKA

Onpehupame crapocrn
KBapTapHUX HACHKAra

e fedpuHMLIE PENATHBHY M ANCONYTHY cTapocT oapelheHux Hacnara

e 00jacHM MOCTYIIAK PaAMOMETPUJCKOT AaTHpatba

 Habpoju HajIo3HATHje METOJE PAAMOMETPH]CKOr AaTHpakba U Koja
CY HMXOBA OrpaHHyeha

e HaBE/E [TIaBHE METO/EC HEPAJMOMETPHjCKE AaTUpatba

¢ 00jacHM HauWH Mo0Hjamba IeACHUX jesrapa

e pazJiuMKyje BPCTE 3anuca J00H)SHUX aHAIW30M JISICHUX je3rapa

e PenaTreHa M anconyTHa CTapocT;
e Panuomerpujcko aaTupame;
o Hepanuomerpujcke MeToe aaTupara.

THNOBH KBAPTAPHHX HACAAra

e HABE/E [1aBHE OJUIMKE KBAPTAPHUX HAc/ara

e 00jaCHM HACTAHAK U 3HA4a] KOHTMHEHTAJIHUX TROPEBHHA

o fiehUHMLLE PARTUYNTE MEHETCKE KATErOpHje ey BUjaJIHUX TBOPEBUHA

e HaBEJE NPOLECE KOJU YUECTBY]Y Y CTBAPAtbY 3€MJbMLITA

e nedUHMLIE PA3IHYNTE KATErOpUje 3eMIbULUTA

e 00jacHM MajiMHCKe Hacare

e HABEAE KAPAKTEPUCTHUKE KONYBHjaHUX NAJMHCKHX CeAUMEHaTa

e HABEJE JbY/ACKE AKTMBHOCTH KOje A0BOAE 10 Gopmuparba
TEXHOINeHHX Hacjiara

 Pa3/IMKYje TUIIOBE CEAMMEHATA Y OKBUPY allyBHjaJIHMX Haciara

e HABENE KAPAKTEPUCTUKE INAUMJATHOT MaTepHjana

e YNOpeIM KapakTepUCTHKE CATKOBOAHWX U CHaHUX je3epa

» 00jacHM NMOPEKJIO U YCNOBE NMOCTAHKA Jieca

e HaBeJIe eKOHOMCKH 3HAuaj JIECHUX TBOPEBHHA

e [1arHE 0J/IMKe KBApTApHUX HACTIAra;
e Konrunenranue TBopesuHe
- ITyBUjAITHE
- XETEePOreH! NaAUHCKU CeUMEHTH
- TEXHOreHe Hacnare
- aJyBUj&JIHE HAC/IAre
- rJlaUujaliHy | NepuriiaumjaiHu
CeMMEHTH
- r1auMoaKkBaTU4HEe TBOPEBUHE
- Jesepcke Hacaare
- MOYBapHe Hacare
- eonicke Hacnare (fiec, TeCHM necak)
- HOTHOBPLIMHCKE Hac/are
« KBapraphe Hacare TajjoxeHe Y MOPUMA U OKEAHHMA.

Kgaprapue nacaare Cpouje

e YIOPEJIM U3ITIE]] CCBePHE H jY’KHE XeMHc(hepe TOKOM INICHCTOLeHA

e JIOLIMPA MOJPYUja paCIpOCTparbetba KBAPTAPHHUX Hacnara

 Habpoju 3arneuepere o6nacTu y ceeTy

¢ HaOpoju Ha3MBE IJiallMjaa mpeMa ajrnckoj reOXpOHOJTOLIKO] MOIeNN
IJ1IeUCTOlLeHA

« 00jacHu HesarnedyepeHe 06TaCTH U BHUXOBE KapaKTePUCTHKE

e 00jacHu nepmagpoct

e HaBE/E 3HaUaj IpoyUaBarba KBAPTAPHUX TBOPEBHHA HA MPOCTOPY
Cpbuyje

e JIOLMPA rnaujande oonuke U GayByOriaumMjade Hacaare Ha
bankanckoM 1ostyocTpBy

e 0o0jacHM peuHe Hacnare Behinx BogoTOKA

o HABEJIC HHUXOB FEONOUIKH U eKOHOMCKH 3HAUaj

¢ PervoHaiHo pacnpocTpamemhe KBapTapHuX Hacara
- sarnevepere o6acTH
- HesarnevepeHe obmacTH;
e VcTopujaT MCTpaKHBaka KBAPTAPHUX HACHAra y
Cpouju;
e [naumjanum obnmuu;
e JIuMHUYKE TBOpEBUHE;
o Peune nacnare
- peuHe Hacnare Belinx BOAOTOKA
- PEYHH NOJMUMKIUYHH CEAUMEHTH;
e Jlecue Haciare Cpbuje
- Jiec
- IECHHU MecaK;
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e ONMHILE MONULMKIHYHE CEANMEHTE o [IponysujanHe, KOIyBHjaHE 1 AesTyBHjaTHE HACTare

s 00jacHu cnojese ca Corbicula fluminalis Cpbuje;

e HaLPTa KBapTapHe MpodhHie NIICUCTOLICHCKHX Haciara Ha noapy4jy | e Ilefinncke Hacnare.
38MYHCKOT KM OeXaHHjCKOT oaceKa

» HABEJE PACIIPOCTPabEHa U EKOHOMCKH 3HaUaj TEeCHHX Hachara
Cpduje

e HaBeJle KapaKTEPUCTHKE Jleca okonuHe beorpana

e 00jacHu wTa je ,, )KUBH necak™

e HaBeJe MOJPYUja PacHPOCTPameHba Jeca y Bojpoaunu

e HaBe/e KapakrepucTuke neca Bojrosnne

» Habpoju HajnosHaTyje newyape Ha noapy4jy Cpbuje

o 00jacHu HacTaHaK MPONYBHjANHUX U NPOIYBUjaNHO-ASYBHjaNHUX
TBOpEBHHA

e jlouMpa aenoBe rpaga beorpana roe cy npucyTHe aenyBHjaHe
Hacjare

o neduHmuie GOCUIHA U PEUEHTHA 3eMJbHLITA

e yTBpAM Be3y usmeljy nefinHckux Hacnara u GocunHux u
apXe0/0LIKUX Hajla3a

¢ Habpoju noszuare nehuue y Cpbuju

e ckMUMpa npoguae Ha noapy4jy beorpana Ha kojuma cy oTkpuseHe
KBapTapHe TBOPEBHHE

4. YIIYTCTBO 3A TUJAKTUHYKO-METOJAUYKO OCTBAPUBAILE ITIPOT'PAMA
Ha MOYETKY CBAKE TEMC YUCHUKE YTIO3HATH Ca HWBCBUMA M UCXOJIMMA HACTABE, OJIHOCHO YUCH:A, TUTAHOM pajia U HAYMHUMA OLICHHBaMmA.
[Ipeamer ce peannsyje Kpo3 TEOPHjCKY HACTABY ¥ YYHOHULIM, W 0OHNa3aK NOKaNHTeTa Ha NMoJpyYjy rpaja Ha KojumMa cy OTKpHBEHe KBapTapHe TBopesuHe. Caapikaje nporpama
J€ HeorXxo/(HO pearu30BaTH CaBPEMEHHM HACTABHMM MeTO/1ama U cpeacTBuMa. [Ipenopyka je Ja ce NpunuKoM OCcTBapHBaka Nporpama uspalyjy npeseHrauuje, MoaenH, eme,
BUJICO CHUMIIU Koje hie ce KOPUCTUTH y HACTaRHOM cafipkajy. [Iperiopyka y opraHu3aillijy HACTABE je Jla ce MO HeslesbaMa peainsyje IBoUac TEOPHjCKe HACTABE U OJIE/beHbe Ce
He nenu. [penopyuenu Gona yacosa no TeMama 3a APYru paspen je cnenehu:

o Jledmnuumja, onuiTe kKapakTEPUCTHKE W NOAENA KaBpTapHOr nepruoaa (9 yacosa);
Jlenena noba kpo3 3emsbuHy ucropujy (10 yacopa);
Keaprapna dopa u dayna (9 yacosa);
MeToze ucTpaxupamwa KBapTapHux TBopesuHa (11 yacopa);
OnpeljuBaibe cTapoCTH KBapTapHUX Haciara (5 4acopa);
Tunoeu kBapTapHux Hacnara (12 qacoga);

e KgaprapHe Hacnare Cpbuje (14 vacoga).
OcHOBY 1porpaMa YvHM TEOPUjCKA HACTABA U3 OMNLUTE I'€0JIOrHje, MUHEPAJIOrje, NIETPONOruje H HCTOpUjCKE reosioruje.Y ocTsapuBatby cajpaaja nporpaMa HeorxolHa je
CTallHa peKOHCTpYKLUMja doraljaja, mpoMeHa U ripoLieca TokoM kaprapa. [1pu Tome TpebGa u3BpLIMTH KOpenalmjy ca cajipkajuma npeamera: OHoOIOruja, NaIeOHTONONH]a, OTILLITA
reosioruja, NeTposoruja v UCTopUjcka reosoruja.
VYuenunke Tpeda ocrocobsbaBary 3a: caMOCTa/IHO IPOHAIAKEHE, CUCTEMATH30Bae W Kopuiifiete MHbopmaLpja U3 pasnuunuTUX U3Bopa (CTpPY4HA JIMTeparypa, WHTepHET,
4acornucH, yubeHnLM); BU3yelHO onaxkamse, nopehewe M ycnocrapibame Be3a usMelly paziuuuTux caipkaja (HOp. NOBE3UBAIbE CapKaja NpeaMera ca CBaKOAHEeBHUM
MCKYCTBOM, CaJprkajuma Apyrux NpeaMeTa U p.); THMCKH Pajl; CAMOMNpPOLIEHY; PE3eHTaLM]y CBOJUX PafoBa U MPYNHUX Mpojekara u ehpuKacHy BU3yesHy, BepOanHy U nucaHy
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KoMyHHKauujy. HMHcucTupaT Ha CUCTEMAaTUHHOCTH M MPUMEHM CTEYEHHX 3Hala y npaxkcd. OpraHu3oBaTH paJHOHULIE U MOCETe HHCTPYKTUBHUM NpOMUINMa Ha NPOCTOPY
Beorpana; obunasaxk anysujaHux paBHM M lecHUX npoguna Ha noapyyjy beorpana, obunasax Oyworusa ydja je uzpaga y Toky. Capaima ca yapyxewuma W opraHyzauujama
Koje ce 6ape 3alUTUTOM reosiolikux Jokanuteta (Exo nokpere 3eMyH; Y apyxewe MunyTuH MunankoBuh, nageoHTosouika 30upka U nabopatopuja 3a keaptap (PI'®),...);
nocere npeAaBatbuma U yuelhe y paidoHHLAMA.
3a camocTaiaH pajl y4eHruKa noTpebHO je NpUNPeMUTH MaTeprjail v IPoBepy 3Hama yueHuka. [lpeasnor 3a camocraitu paj yueHuka je cieaehu:
peseHTauMja — MunyTHH MunaHkoBuh — MyTHUK KPO3 BACHOHY M BEKOBE.
pezeHTauMja — MunankosuhieBr LUKITyCH.
pezentaumja — [Inencrouencka meradayna
peseHTaMja — MamyTH.
pezeHTaurja — ,,OCTpBCKH NaTyJbLU™ U ,,0CTPBCKHA IMHOBH™.
pUKa3 €BOJYLIMj€ XOMUHHUA.
pezeHTaldja — MarHeTHO noJbe 3emMibe.
PUKA3 KIU3UILTA.
peseHTanMja — Jlec 1 JecHe JTyTKHULE.
prka3 3eMyHCKOT JiecHOr npoduia.
puka3 Jlecunor npoduna ,,Kanena“ barajHuua.
puka3 Jlecnor npoduna Crapor CraHkamena.
pukas Jlenubnarcke neuruape.
14. TIpezenraunja — [efinncku cenumenTy; nehiune y Cpouju.
15. Tpuka3s kBapTapHUX JISKHUIUTA MUHEPANHUX CUPOBHHA.
IMpenopyka je na y npeseHTalyjamMa v paJoruma Oy/e ITo BUILIC CITUKA W BUJCO CHUMAaKAa Be3aHO 33 TeMe NMpeseHTanuje. YUeHHIH Tpeba caMOCTAHO J1a KOPUCTe HHpopMaLyje
M3 PA3TMUUTHX U3BOPA TIPH U3PAAN CAMOCTAIIHUX PajioBa (MHTEPHET, CTPYYHA JIUTEPATypa, YACOTIHCH, YIIOCHHIIH, MOCETe JIOKAIIUTETUMA).
Nz6op merona u obnnka pana 3a ceaky TeMy oapellyje HacTaBHHK y 3aBUCHOCTH O HACTABHUX calpikaja, cnocobHocTH 1 noTpeba yyenuka. Kopuctury eepbanue merone
(MeToma ycMCHOT M3farama W AHjaiolka METO/a), METOMIE JACMOHCTpAlHje, TeKCTYATHO-MITyCTPaTHRHE METOJe, ayAHo-BU3yelHe Metone. [IpetoxkeHn obmuny paja cy
¢hponTaTHY, paj y rpynu Kao U MHAWBUAYAIIHH pajl.

PN RN =

9.

10.
11.
12.
13.

O3 2333333

5. YIIYTCTBO 3A ®OPMATHUBHO 1 CYMATHBHO OINEILMBAIGE YUEHHKA

Y HacTaBH OPHUjEHTHCAHO] Ka TIOCTH3alby UCXO/Ia MpaTe Ce U BPeIHYy NMpOLIEC HACTARE U yuewa, nocTuruyha yuenuka (npoaykTH yduemwa) H concTBeHH paj. HactapHuk Tpeba
KOHTUHYHMPAHO Ja MpaTH Hanpeiak yYeHUKa, KOJU Ce Orjefa y HauuHy Ha KOjU YYeHHUM MapTHUMOHpajy, Kako NMPUKYNUbajy MOJaTKe, KaKo apryMeHTyjy, eBaayupajy,
NoxyMeHTyjy uth. Jla 6u BpenHoBare 6uno 06jekTHRHO U Y YHKLMjU yuerma, noTpeGHO je YyCKNaauTH HIBOE UCXOa M HaUMHe oUuekuBara. YueHuuy Tpeba na capnanajy
MeTody 00je/lnbaBamba MO3HATHX CaAIKaja, BELITHHY PEKOHCTPYKLHje U3rilesia 3eMibe y IeonollkoM BpeMeny. Koa BpeiHOBatba pajaa yueHHKa MOKeJbHO je a YUSHULH UMajy
roMofiHa CPeICTBA KOJI OAr0Bapara, Kao LITO ¢y: camocTaiiHo ypaheHe 1eme, ckuue Wik HeMe KapTe CBeTa ca YHeTHM MoJialiuMa HacTaBHor cajpkaja. ObpaTuTH naxkiby Ha
TAYHOCT YNOoTpede reosiolke TepMUHOIOTHE.

CyMaTuBHO OlieHUBabE je BpegHOBae MocTuriyha yueHuka Ha Kpajy cBake peajinzopaHe Teme. CyMaTHUBHE olieHe ce 7100Ujajy U3 KOHTPOJHUX WU TMUCMEHUX pPajoBa,
TECTOBA, yCMEHOI' UCIIUTHBAILA, CAMOCTAIIHMX WM IPYIHUX PaioBa yUEHHKA.

VY dopmMaTHBHOM BpeJHOBaY HAaCTaBHUK OW Tpebano Ja NpoMOBHMILE MPYNMHH AWjanor, [a KOPUCTH NMuTaka Aa Ou reHepucao noaartke w3 haukux maeja, any ¥ aa NOMOrHe
pa3roj haukux uaeja, gaje ydeHUMLMMa NoBpaTHe UHQopMauuje, a nospaTHe HH(GopMauuje qodujeHe O yYeHHKa KOPUCTH [a NPUIaroiy Noay4aeame, oxpadpyje yueHuke aa
OLEHY]Y KBJIUTET CBOI paja.

H360p nHCTpyMeHTa 32 (POPMATHBHO BPEJHOBAE 3aBUCH OJ BPCTE aKTUBHOCTH KOja C& BPEAHYje, OAHOCHO y camo nocturayhe ydeHuka tpeba yKbYUHTH U HEroBo
NIoHALAKE.
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Hazus npeamera: SALITUTA NOA3EMHUX BOJA

1. OCTBAPUBAILE OBPA30BHO-BACHUTHOI PAJIA — OBJIMIU U TPAJAILE

PA3PE/: Teopujcka HacTaBa Bexoe IIpakTyyHa HacTaBa Hactaa y 60Ky VYkynHO
[1 70 0 0 0 70

2. INJbEBU YUYEIbA:

~  VYnozHaBame ca OCHOBHUM NOjMOBHMA 3araljerma v 3aluTHTE NMOA3EMHUX BOA

- VYnosHapame ca 3araljuBaunMa NoA3EMHHX BOJA U FEOJIOLIKE CPeIuHe

- Ocnocob/paBame yUeHHKA 32 OCMATPAE U MPUKYIbake MoJaTaKa o 3arahBaunMa XUAPOreooLKe CpeanHe

- PazBujame cxBarara 0 3aIITHTH NMOA3EMHUX BOJIA O/ 3araljipaua

- PasBujame cucTeMaTHUHOCTH, MPELM3HOCTH U CMHCTIA 32 TUMCKH pajl

- PasBujame HaBuKka ydeHuKa koje fie nonpuHocHTH yHanpeljuBamy W 3aITUTH )XUBOTHE, paJHe CpPelUHeE, 3APABIbA YOBEKA 1 HErOBOI OKPYKEHA.

3. TEME, HCXOJH, ITPEITIOPYYEHH CAJIPZKAJH U K/bYUYHH ITOJMOBH CAJIP/IKAJA

Pazpen: Tpehn
Topummu doua yacora: Teopuja: 70 wacosa;

TEMA ncxoamn KJbYUHH TOJMOBH CAJIP/KAJA
ITo 3aBprueTKy TeMe yUeHUK hie OuTh y cTamy fa:
e 00jacHu nojmoge: 3araljusarse, 3arafjusad u 3araljyjyha marepuja o JleduHucame OCHOBHHX NOjMORBA;
e HaBe/le OCHOBHE IapamMeTpe XeMHJCKOT cacTaBa NoA3eMHUX BOJA Y ¢ XeMHjCKH cacTaB No3eMHUX BO/IA Y NPUPOJHUM
IMojam 1 upegMer 3amrure HPUPOIHUM YCIIOBUMA YCIIOBUME;
NoA3eMHHX BOJA O/ o 00jacHM Y3pOKe NPOMEeHe KBaTUTETa NOJ3EMHUX BOAA o TexHoreHe M3MeHe KBaNUTeTa NOA3EMHUX BOJA;
3arahuBama e HaBee NMPAaBWIHHKE KOJU AehUHULLY KBATUTET BOJA 32 e 3axTeBM y KBAJIMTETY MOA3EMHUX BOAA 3a noTpede
BOoOCHA0IeBatbe BoOCHA0EBaIbA.
¢ knacudukyje sarahupaue u 3arahyjyhe matepuje mpema pasiniuTum o Kracudukaiuja zarahusaua ro:
Onuwra knacupuxanuja KpUTepHjyMUMa - [opeKiy,
zaralyjyhux marepuja u - NPOCTOPHOM J€NOBaY,
3araljema nNoJ3eMHHX BOJA H - (U3UYKOM CTamy,
reoJIoIKe CpeNnHe - 1O BPEMEHY Tpajaba,
- no HauuHy 3arahusarea.
e 00jacHH Ha pa3nUUuUTHIM NpUMEpUMa HauKHe 3araluBatba reosoLke ¢ Tunuunu naunnu zaraluBarba reonoluke cpeaute u
AHTponoreHo 3arafjusame .
FeoJIONIKe CpeANHE 1 CpelMHe W NOA3EMHUX BOJA . . NOJIZEMHHUX BOJA:
HOX3EMHEX BOTA * MpUKake OCHOBHE KAPAKTEPHCTHKE 30MjeHOr M pazbujeHor THNA U3JaHu - M3daHM 30ujeHor TUNa,
o objacHu HauuHe 3arahBam-a OBUX W3AaHH - pasOMjeHa u3jaH.
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e oGjacHu 3Hauaj oapehuBara npucycTea SakTepHja y NOA3EMHO] BOIH XUAPOreONIOUIKO] CPEANHHU;
OCHOBHH THIIOBH HOJIyTAHATA | ¢ 00jacHH NMOPEKIIO U YTHULA] HEOPTaHCKKMX MaTeprja Ha KBATUTET BOAIC ¢  Mukpobuosoiko 3araljere rmoJ3eMHUX BOJIA;
H BUAOBM 3araljuBama e HaBede (M3NUKO-MexXaHWUKe Npolece U (pr3nuKa CBOjCTBA BoAe Ha koja | o Heoprancke 3araljyjyhe martepuje y Xuaporeoowkoj
NO3eMHE BOJE M reocpenHe YTHUY CpenuHu;

e HaBele OCHOBHe MeToze oapehHBara OPraHCKUX MaTepuja y BOAH s OpraHcke mMaTepHje Kao MONYTAHTH Yy

¢ 3araheme noazemuux Boja yciesa ¢usnyuko-
MEXaHUYKUX Ipoleca.

e o0jacHM 3Ha4aj MPEBEHTHMBHHU U JIOKAJU3aUMOHHX Mepa MPH 3aLUTHTH e [IpeBenTuBHE Mepe;
MIO3eMHHX BOJA o JlokanuzaumoHe mMepe;
3amTHTa NOA3€MHHUX BO/A ON .
sarabupaua e [IpUKa)Ke 30HE CAHUTApHE 3alUTHTE BOLO3aXBaTHUX o0jekara o PekoHcTpyKLMOHE Mepe;
e 30He caHMTapHe 3alUTHUTe BOJO3aXBaTHUX o0jekara
TIOI36MHHX BOJA.
Xuaporesomxa e HAaBeJAE HCTPAKHE PAmoBe MPHU U3rpajbH objeKaTa Koju cy e Hcrpakusama npu u3rpaamu odjekara Koju MOry aa
P NOTEHLMjATTHU U3BOPH 3araerba NOA3EMHUX BOAA Oyny w3BopH 3araljera Noa3eMHUX BOAA;

HCTPAKHBAH-A 32 HOTpede

e HaBeAe MCTPaXKHE panoBe y obnacTuma 3arahera M3NaHCKUX BOZA o Hcrpaxupama y obnactiuma yrepheHor 3arahema

3AIITHTE NOA3EMHHX BOAA

H3JaHCKHUX BOJA.

4. YIIVTCTBO 3A JUJAKTHIKO-METOJUYIKO OCTBAPHBAILE ITPOI'PAMA

Ha nouerky cBake TeMe yUSHHKE YTIO3HATH Ca LMJbEBHMA M HCXOIMMA HACTABE, OTHOCHO yUeHa, MNIAHOM paa U HAUMHHMA OLICHHBaMbA.

Ilpeamer ce peanusyje Kpo3 TEOPUjCKY HACTaBY yYMOHHLM. [Ipenopyka y opraHusauuju HacTaBe je ia ce 1o Heaesbama peainsyje ABoUac TeOpHjCKe HACTABE W OJEJbEHbE CE He
nenu. [penopyuenu 6poj yacoea no Temama 3a rpehn paspen je cnenehu:

TNojam m npeamer 3amITHTE MOJ3EMHUX BOJIA 01 3araljuBama (8§ yacora);

Orrra wiacudukanurja saraiyjyhnx matepuja u 3araljema nog3eMHAX BOJA U reosotike cpeante (10 vacora);
AHTponoreHo 3araljuBare reosiollke cpearHe v noazeMunx soja (10 yacopa);

OCHOBHM THIIOBM TIOJTyTaHATa M BUJOBH 3arahBara noj3eMHe Bozie 1 reocpeanHe (22 waca);

3aurryra noAzeMHUX Bojia o 3arahueaua (12 uacosa);

Xuaporenouika MCTpaskMBara 3a NoTpede 3aTHTe Noa3eMHHUX Boaa (6 yacoa).

IMpunukoM peanmuzauyje TeMe OCJIOHHTH C€ Ha TpeJ3Hamka YYEHHKA U3 OIIITEe FeoJorTdje, MHUHEpPAJOTHje, MeTPOJIoTHje, reoXeMuje OCHOBA XHUJPOreosiorje U MeTosa
XUAPOreoNOWKHUX KcTpaxkueama. [Ipenopyka je na ce NPUIMKOM OCTBAPHBALA MPOrpaMa KOPHCTE PasInuWTH rpadUuKy NpUKa3w, eMe U MOJENH Kako Ou yuenuun 6osbe
pazymenu oxHoce 3arajusaua v reonoLKe CperuHe W NoA3eMHUX Boga. MHCHCTUPATH HA CUCTEMATHUYHOCTH M PUMEHH CTSUCHHUX 3HAKA Y NPAKCH.

INpennor Tema caMocTaTHUX BeXOU je crnenehim:

1.

Wk LN

I'padutky npukaxe XeMHjCKH cacTaBa MoA3EMHHX BOJA.

IMpukaxe knacudukauuje 3araljueaya u 3araliyjyfinx Marepuja no pasnuuuTUM KPUTEPH]yMUMA.
IMpezenTyje paznuyuTe npuMepe aHTponoreqor saraljueamwa 36ujeHe u pazbujene u3naHu.
Mpukaxe pa3rpaamy OpraHCKe MaTepHje y aHAEPOOHUM YCIIOBHMA.

[Tpe3eHTyje 30He cCaHUTApHE 3aLUTHTE HA J€IHOM NpUMepy.

H360p Metosa u 0bMKa paja 3a cBaky Temy ozpeljyje HaCTaBHUK y 3aBUCHOCTH 0/ HACTABHUX Ca/ipkaja, CIOCOOHOCTH U NoTpeda yUeHHKa, MATEPUjaiHUX U PYrUX YCII0Ba.
Kopucrutu Bepbante Metone (MeToa YCMEHOr H3/laratba 1 AUjalolika METoa), MEeTOAe AeMOHCTpaLMje, TEKCTYATHO-HIyCTpAaTHBHE METO/IE, METOAE MPOJEeKTHUX 3a/aTaKa.
[pennosxkenn obauum paja cy GpoHTanHM, pan y rpynu, pajy napy, MHAMBUIYATHH paj.
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5. YIIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OUEILUBABLE YUYEHUKA

V HacTaBM IriaRaHM LMJb MCXO[A j€ NPaTHTH W BPEIHOBATH NPOLIECHE CTABOBE U yUehe, Kpo3 mocThrHyha yueHHka M comncTBeHor paia. HacTaBHMK Tpeba KOHTUHYMPaHO Ja
NpaTy HAMPedaK YUeHUKa, KOJU Ce OrjieAd Y AKTHBHOCTH YUSHUKA, KAKO NPUKYIUbAJy [MOAATKE, KAKO apryMeHTY]y, €Balyupajy, AOKyMeHTyjy uta. [a 6u BpeaHoBatbe Ouo
00jeKTHBHO U Y PYHKLIM]JH yuetba, MOTPEOHO j& YCKIaUTH HUBOE MCXOA W HAUMHE OLCHHBAA.

CyMaTMBHO OLIeHbHBaAILE j& BpEeAHOBae NOCTUrHYha yueHuKa Ha Kpajy cBake peajnzoBane teme. CymaTuBHe oLeHe ce 1001jajy W3 KOHTPOJIHUX PajoBa, TECTOBa, YCMEHOr
UCMUTHBAHA, CAMOCTATHHX WM TPYNHUX PajJoBa yYeHHKA.

Y ¢dhopMaTHBHOM BpEeIHOBatbY HAacTaBHMK OM TpeGano Aa MPOMOBMLIE IPYNHM AMjasior, Ja KOPUCTH MUTaa da 61 reHepucao nojarke u3 haukux maeja, anm M 1a MoMorHe
pa3Boj haukux uneja, naje yueHuiuma nospaTtHe uHGpopmauuje, a nopparHe uHGopMaLurje JoOUjeHe Ol YUSHHKA KOPUCTH Ja NPWIAroau noayuasamwe, oxpadbpyje yueHuke na
OUEHY]Y KBAUTET CBOT paja.

N360p nHeTpyMeHTa 3a (POPMATHRHO BPEHOBAME 3aBHCH O] BPCTE aKTMBRHOCTH KOja ¢ BPeIHYje, OHOCHO Y caMo NMocTHrHyhe yueHnka Tpeda yKIbYUHTH H HeroBo
MOHAILAME.
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e HaBOAM Ipyrne U oOJMKe HHTPY3UBHUX MarMaTCKUX Tela
» 00jacHH edry3MBHH MarMaTH3aMm — ByJIKaHH3aM

e Pa3IKYje TUNOBE BYJIKAHA ITPEMa HAUHHY ITOCTaHKa U OOJIMKY KyTie
o KJIaCHU(HKYje ByIKaHe

e PaA3IMKYje TUNOBE BYJIKAHA MpemMa THIy epyriLuje

e Pa3NUKyje M OMuLIe POJYKTE BYJIKAHCKUX epyriLMja

o objacHu Byknancku edyy3ueHu nnaexke (BEN)

« HaBeJe Hajueluhie ByIKaHCKE CTEHE

o OMULLIE NOCTBY/IKAHCKE MOjaBe

o HaBeJle ByJIKaHCKe 00JIaCTH CBeTa

e HaBeJe NpMMeEpe aKTMBHUX BYJIKaHA Y CBETY

e KpaTKo onmuule BykjaHcke oGnactu Cpbuje

o onuuie GaKTOpe U NPOLIECE OPyAHaBaba

o [TocTanak u w3rnen ByJKaHa;

o [Topena Bynkaua;

o Bynxancke epynuuje  UXOBH NPOILYKTH;
o Bynxancku edysusum unaexc (BEW);

o THNOBH BYJIKAHCKHX epYTILH]ja;

o [TocTBynKaHCKe nojaee;

» Bynkancke obnactu y cBety;

» Bynkancke o6nactu y Cpbuju;

» Marmarck npoLecH opyrberba.

Bexoe:
o TIpUKaXKe OBJIMKEe MArMATCKUX Tefla KO TITYyTOHU3MA
o npuKaxe obNKKe TeNa KO ByNKaHU3MAa
e NpuKaxe U 00jacHU NPOAYKTe BYJKAHCKUX epyILUja

Bexoe:
o O6MIM MAarMaTCKUX Tera KOJ1 TUTyTOHU3MA,
o O0aMLM TeNa KOA BYJIKAHU3MA;
o [IpoayKTH BYJKAHCKUX epyNLUja.

TexkToHuKa

Teopnja:
[ ﬂe(.]pl/IHI/IUJe HpeﬂMeT npquaBaH)a TEKTOHUKES

o HABOAM BPCTE TEKTOHCKUX MOKPETa

o feuHULIE eNUpOreHe nokpere

e pa3IMKyje TPaHCTPECHjy O/l perpecuje

o feHHULIE OPOreHe npoLece

o objacHM MoJsiokaj cnojesa y nurochepu

e HaBejie U 06jacHU eleMeHTe Clioja

e Pa3IMKYje KOHKOPAAHTAH M JIMCKOPJIAHTAH OJTHOC CIiojeBa
o 00jacHH TaHreHUUjATHE MOKPeTe

e HaBeJle eneMeHTe Habopa

o knacudukyje Habope

» ojacHH paaujanHe nokpere

« HaBeJle eJIEMEHTe pacesa

o KIacuukyje pacene

» HaBeJle rNaBHe oporeHe (ase

e KpaTko o6jacHM TeKToHcke jeaunuue Cpbuje

Teopuja:
¢ TexkToHuKa — AepUHUIIN]a 1 OCHOBHH MOjMOBH;

» Bpcre TekTOHCKHX nokpeTa;

» Emnporenu nokperw;

o OporeHu nokpeTy;

« [Tonoxaj cnojesa y nuroctepwu;

+ EnemMenTH cnoja v npocTopHa opujeHTauuja cnoja;
o KoHKkOpmaHTaH U AMCKOPAAHTAH OIHOC CII0jeBa;

o TaHreHuujasHU NOKpeTH U Habopu;

» PagujanHu nokpeTH u paceawu;

» [‘naBHe oporeHese y pazBojy aurocdepe;

« TekToHcka rpaha Cpbuje.

Bexbe:
o NIPUKAXKE NEMEHTH Clloja
¢ WIYCTPYje KOHKOPJIAHTAaH U JIMCKOPJIAaHTaH OJIHOC ClIojeBa
e pasJIHKyje JEIIOBE FeosIOLIKOr KoMaca
e OMHLUE Pa reoqOLKOr KoMnaca

o MEpH reoIOIKUM KOMIAcoM
e paJii HA TEPEHY

Bexbe:
« EnemenTu cnoja;
o KoHkopraHTaH W TMCKOPAAHTAH OJTHOC CJIOjeBa;
o ["cosioLIKK KOMMac;
» Mepera reooWKUM KOMIacoM.
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Hazne npeavera: TEOTEXHUYKU MOHHUTOPHUHI

1. OCTBAPUBAILE OBPA30BHO-BACHUTHOI PAJIA — OBJIMIU U TPAJAILE

PA3PE]I:

Teopujcka HacTaBa

Bexoe IIpakTyyHa HacTaBa

Hactaa y 60Ky

YkynHo

I11

70

0 0 0

70

2. INJbEBU YUYEIbA:

- VnosuaBame ca MeTojama ocMarpama u npaheH;a €Ir30reHUX re0NIOKHUX U HHKEHEPCKOT€OJIOWKHUX npouecas

- Pa3Bujame unTepecoBaiba ca MeTOAaMa ocMarparba U rpalierba XUAPOreoNoWKIX MnpoLeca;
~ Pa3Bujame uHTEpecOBama ca MeToAaMa ocMarpara 1 npahera caBpeMeHUX MpoLeca y 30HaMa U3rpaje U eKcrularaiuje odjexra;
- PasBujame crmocoGHOCTH ITyTEM CaAMOCTATHOT pajia YYeHHKaA, CrocoGHOCT MOBE3HBAbA TEOPH]E ca MPAKCOM U (opMHUpabe MPaBUIAHOT OJJHOCA NpeMa pajy;

- Pa3Bl/IjaH>e CMHUCJIA 34 OPraHn30BaHu paa, TAYHOCT, CUCTEMATHUYHOCT, YPEAHOCT, OMPE3HOCT U CKOHOMHUYHOCT,

- Pazpujarbe aHANUMTHUKOr MHULBEHA, JOIHUKOT 3aKIbYUMBaa U NPOAYO/bUBALE MHTENEKTYANHE PAO3HANOCTMH,
- PasBujame HaBuKa yueHuka koje fie nonpuHocuTy yHanpeljupamby 1 3aLITUTH KUBOTHE, PAAHE CPEAUHE, 3APAB/bA YOBSKA U HETOBOT OKPYIKEHA.

3. TEME, HCXOJIHU, IPEXIOPYYEHU CAJIPKAJA U K/bYUYHH IIOJMOBH CAJIPKAJA

Pazpen: Tpehn

Copuwisu ponp vacosa: Teopuja: 70 uacosa,

TEMA

K/bYUHHU MOJMOBH CAPKAJA

MoOHHTOpPHHT pexXAMA

mpoueca

€r30rCHUX reoIOMKHX H
HHAKEIHEPCKOreoJ0MKoX

e objacHn
e ofjacHu
e o0jacHu
» objacHun
e ofjacHu
e o0jacHu

e o0jacHu
e aHANU3M

e AHAJIM3H

jamama, OBPLUMHCKUM KOMOBHUMA U MOJ3€MHHM 00jeKTHMA

objexTuma
pa reojieTcka ocMaTpatba W npaliera aedopmaiija Ha -
objekTuma;

ncxoam
o 3aBpierky Teme yueHuk fie 6uth y cramy na:
NpUMEHY F€0TeXHUUKOT MOHUTOPHHTa .
MOBPLUMHCKO pacnajame .
©pO3HOHM M abpa3voHK Npouec .
KpacHHU U Cy(o3MOHH MpoLec o
NaZIMHCKK NpoLiec .
ocmarpawa JAedopMaliija CTeHa H MPUIMBA BOJE Y LyOOKMM .

s aHanu3Mpa ocMaTparma JehopMaluja CTEHA U MPIIHBA BOAE Y AyOOKUM
jaMama, TIOBPIUMHCKHM KOMOBHMA H TIOA3EMHMM 06jekTnMa

s 00jacHU METO/E MOHUTOPHHIA KJIM3ULUTA .

s aHAU3KPA METOAE MOHUTOPUHIA KIH3UIUTA

reoJleTcKa ocMaTpama, ockyJTaudja redopmanuja Ha

pa rpaduuKu npodus KIM3HITa

L{1sb reoTeXHUYKOr MOHUTOPHHIA;

[ToBpluMHCKO pacnanatbe;

Epo3uonu 1 abpazMoHu npouecH;

KpacHu u cyho3uoHH npoLecu;

[TaauHckW mpouecH;

Ocmarpatbe aeopmalmje cTeHa W MPUIKBA BOJE Y
AyOOKe jame, MOBPLIMHCKE KOMOBE U MOA3EMHE
objekre;

Mertoie MOHUTOPUHTA KIIW3ULITA;

[eoaercka ocmarparme, OCKyiTaudja aedhopmanuja
Ha objekTuMma.

I'padnuxn pajoBu:

IMpuka3 npoduna KIMU3UIITA,
[pHka3z KOHCTpYKLMje KIU30Mepa,
[puka3 KOHCTPYKLMjE, MHKIIMHOMETPA.
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00jacHH KOHCTPYKLUHY KIU30MTEpa;

aHanuzupa rpaGHuKM KOHCTPYKUHM]Y KnH3oMeTpa
00jacH! KOHCTPYKLIH]Y HHKHHOMETpa

aHanuzupa rpag UKW KOHCTPYKUM]E HHKIHHOMETpA.

MOHATOPHHT pexHMAa
NON3eMHHX BOJA

00jacHM NPUMEHY MOHUTOPUHTA PEXMMA NOA3EMHUX BOAA
00jacHn Kako ce U3BO/M OCMATPAatbe HUBOA MOA3EMHUX BOJA Y
MHjE€30METPUMA

aHanu3Mpa ocMaTpare HUBOA MOA3EMHUX BOJA Y NHje3oMeTpuMa
objacHu ocMaTparbe QU3HYKUX CBOJCTaBA MOJ3EMHUX BOIA
aHanu3Kupa ocMarparme GpU3MYKUX CBOjCTaBa NOA3EMHHUX BOJA
00jacHM OcMaTpake XeMM3Ma MO3EMHUX BOAA

aHaTM3Mpa OcMaTpaHe XeMH3Ma NMO3eMHUX BoJa

00jacH KOHCTPYKUH]Y NHje30MeTpa;

aHaTM3Mpa rpadUuKH KOHCTPYKLU]Y MHje30MeTpa

aHanu3Mpa KOHCTPYKLM]Y Mujesomerpa

objacHu Kako ce oapehyje Xuapay MUKy rpaadjeHT

M3pavyHa XHUPayJTUUKH FPAJIjSHT

e {4 MOHMTOpPHHIA PEXHMA NOA3EMHUX BOJA;
o Ocmarpame HUBOA MOA3EMHUX BOAA Y
NK1je30METPUMA;
o Oapehupame npasua u 6p3uHe ToKa NOA3EMHE BOJA;
o Ocmarpame GU3MUKHX CBOjCTaBA MOA3EMHUX BOJA;
o Ocmarpame XeMU3Ma NOJ3EMHUX BOJA.
I'padnuxn panosu:
- TIpUKa3 KOHCTPYKLHje
- TIMje3oMeTpa,
- TpHKa3 oapehuBama
- XUAPAYIUUKOT TPajIijeHTa.

MOHUTOPHHT NPH A3rPAXBLH
objekara

00jacH! PUMEHY MOHUTOPUHIA NpH M3rpaamu objexkara
00jacHM Koje ce BPCTe MOHMTOPUMHIa PUMEHY]Y NIPH U3rPaitbH
caobpahajuuua
aHanM3Kpa BpcTe MOHUTOPUHIA MPU M3rpaibyu caodbpahajHuLa

00jacHu KOje ce BPCTe MOHMTOPMHIA PUMEHbY]Y MPU U3rpaitbl MOCTORA
aHann3upa BpCTe MOHUTOPKMHIA NIPH W3IPajitbi MOCTOBA
06jacHu Koje ce BpCTe MOHUTOPHHIA TPUMELbY]Y HPH U3rpaibu OpaHa
aHanu3Mpa BPCTe MOHUTOPHUHIA NpPU M3rpaimy GpaHa
00jacHM Koje ce BPCTe MOHUTOPUHIA MPUMEIbYjY NIPU U3rpaitbd TyHena
aHaIM3KPa BPCTE MOHUTOPUHIA MPH W3IPajiibH TYHeNa

o MoHuTOpUHIa NPy H3rpaamH objekara:
- CaobpahajHuua,
- MocroBa,
- bpana,
- Tyneau.

Monutopusr y gasu
eKcILIaTAnHuju ofjekaTa

o0jacHu NpUMeHy MOHUTOpHHTa Y (a3zm ekcrulaTauuje objexara;
o0jacHH Koje ce BpCTe MOHUTOPUHIA MPUMEY]Y Y a3y ekcraraiuje
caobpahajuuua;
aHanu3Mpa BpcTe MOHUTOpUHra y dasu ecnnarauuje cacdbpahajuuua;
00jacHH KOje ce BPpCTe MOHUTOPHHTIA MPHMEHY]Y

y (a3u ekcraTaluje MoCToBa;

aHanu3KMpa BpCTe MOHUTOPUHTa y (ha3u eKcnnaraluje MOCToBa;
o0jacHu Koje ce BpCTe MOHUTOPHHIA MpUMEYjy v a3y excniarauyja
Opana;
aHaW3KMpa BpPCTe MOHUTOPHHTa y (ha3u excniarauuje opana;

00jacHu Koje ce BPCTe MOHUTOPMHIa NPUMEHYjY v (asu excniaTanuje
TyHeJa;
aHaJIN3Kpa BpCTe MOHUTOPUHIa y a3y exkcrjiarauuje TyHea.

o MopunTopunra y dasu excnnarauuje objekara;
- Caobpahajuniia;
- MocToBa;
- bpana;
- Tynena.
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4. YITIYTCTBO 3A TUJAKTHYKO-METOJUYKO OCTBAPUBAILE ITPOI'PAMA:
Ha nouerky cake Teme yYEHUKE YMO3HATH Ca UMJbEBMMA M MCXOAMMA HACTaBe, OJHOCHO y4etba, MIaHOM pada M Ha4MHUMa OLEHMBakA.

Ipenmer ce peanusyje KpO3 TEOPUJCKY HACTaBy, KOJ€ C€ Peau3yjy Kpo3 TEOpU)CKY HacTaBy. [[punvKOM peain3oBamba TEOPUJCKE HACTABE OAC/bEHE Ce HE ACH Y Ipyre.
[penopyka y opraHusalinjy HacTaBe je Aa ce Nno HeleJby OpraHusyje 1Bo4ac TeopHje U ofiesbetbe ce He aenu. [lpenopyuen 6poj yacosa 1o Temu 3a Tpehn paspen je cneaehu:
e  MOHMTOPHHI PEXKMMA er30MeHUX FeOJOLIKUX U HHKEHEPCKOreonomkox npoueca (20 yacopa);
o  MOHMTOPUHT peKHMa MOA3eMHHX Boda (12 uacoBa);
e  MoHuTOpPUHT NpH u3rpaawu objexara (19 vacosa);
¢  MounuTopuHr y ¢a3u excrulaTaumju objexara (19 yacopa).

[Npunukom peanusaluje TeMe OCIOHUTH CE HA MPEA3HAbA YUSHUKA U3 OMLUTE [e0NOrtje, MHHEPOJIOTHje, NeTPOJIorHje U reonoryje kpaprapa. [lpenopyka je aa ce npuivMkom
OCTBapuBarba NnporpaMa uspalyyjy 3azaun koju fie ce npuMemHbUBATH Y NPaKTUYHO] HACTABM U CTPYUHUM NpeaMeTuMa. MHcHcTHpaTH Ha CHCTeMaTHUHOCTH U TPHMEHH CTeUeHHX
3HaWa y Npakxcu.
3a caMocTarnHe paj yueHHKa NoTpeOHO je MPUNPEeMUTH MaTepujal v MpoBepy 3Hama yueHuka. [Ipeasor rpaguyukux panosa je crneaehu:
1. Tlpukas npoduna KIMUIITA;
Ilpyka3s KOHCTpPYKUHje KITU30Mepa;
[pHka3 KOHCTPYKUH|jE HHKTHHOMETPA;
INpuka3 KOHCTPYKIIMje MHje30MeTpa;
[puka3s onpehusarba XuapayaH4Kor rpajujeHTa.

Al

N360p MeToa M 06NMKa pasia 3a cBaky TeMy ojipehyje HacTaBHMK Y 3aBHCHOCTH OJ1 HACTABHHX Ca/IprKaja, CrocoOHOCTH M rmoTpeda YUeHHKA, MaTepHjaJIHUX U JIPYTHX YCIIOBA.
Kopuctutu BepbanHe Metone (MeTo/ia YCMEHOT M3Jlarama | IWjasiollika MeTo/1a), METOJIS IMOHCTpPALH|e, TEKCTYATHO-HITYCTPATHBHE METO/IS, METO/IE MPOjeKTHHX 3a/1aTaKa.
[pennoxenn oGauum paga cy GpoHTanHu, paay rpynu, paa y napy, HHIAMBUAYATHH paj.

5. YIIYTCTBO 3A ®OPMATHBHO H CYMATHBHO OIIEIbUBAIGE YUEHHUKA

Y HacTaBM raBaHu UMJb UCXOJa j€ MpaTe U BPeHOBATH NPOLECHE CTABOBE U Yuelse, Kpo3 nocturdyha yuenuka v concreeror paj. HacraBHuk Tpeba KOHTMHYWpaHO Ja npaTH
HanpeaK yUeHHKa, KOjH ce Orieaa y aKTMBHOCTH YUSHHKA, KaKo MPUKY/bajy NMOJATKE, KAKO apryMEHTY]y, eBanyvpajy, AoKyMeHTyjy uta. Jla Ou BpeaHOBame OUI0 00jeKTHBHO
1y QyHKIHjHyYea, MOTPEOHO j& YCKITaIUTH HUBOE HCXOAA H HAUHHE OLICHHBAA.

CyMaTHBHO OLEHHBaE je BpeAHOBae NMocTUrHyha yueHuka Ha kpajy cake peanusoBaHe TeMe. CymaTuBHE OLieHe ce A00Ujajy U3 KOHTPOJHMX WK MHUCMEHUX pajoBa,
TECTOBA, YCMEHOT HCMUTHBAKA, CAMOCTAIHUX WIH FPYNHAX PajioBa YUSHHKA.

V dopmaTuBHOM BperHOBaHkY HACTaBHUK O TpebGano Ja NPOMOBMILE IPYIHM JUjanor, Aa KOPUCTH NuTama Ja 6u reHepucao nonarke w3 haukux uaeja, anu v 1a noMorHe
pa3Boj haukux uaeja, Aa je yueHUMMa nosparHe uHdopmaiyje, a noppatie uHdopmaiyje 100ujeHe o1 yHeHHKa KOPUCTH Ja TIPUIArou noaydyaBame, oxpadpyje yueHuke ia
OLEHY]Y KBATUTET CBOT pana. M360p nHcTpyMeHTa 3a GOPMATUBHO BPEIHOBAKE 3ABUCH O BPCTE AKTHBHOCTH KOja Ce BPEeAHYje.

N360p nHCTpyMeHTa 32 (POPMATHBHO BPEJHOBAE 3aBUCH OJ BPCTE aKTUBHOCTH KOja C& BPEAHY)e, OAHOCHO y camo nocturayhe yyeHuka Tpeba yKbYUHTH U HEroBo
MOHALIAE.
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Hazng npeamera: [PABEBUHCKE KOHCTPYKIMAJE ¥ 'TEOTEXHULIN

1. OCTBAPUBAILE OBPA30BHO-BACHUTHOI PAJIA — OBJIMIU U TPAJAILE

PA3PE]I:

Teopujcka HacTaBa Bexoe IIpakTyyHa HacTaBa

Hactaa y 60Ky VYkynHO

IV

64 0 0

0 64

2. INJbEBU YUYEIbA:

~ VYnozHaBamwe ca MHTepakuvjama u3Mely BelTaukor oGjekTa U NPUPOLHE KOHCTPYKUM]E TepeHa Ha KoMe ce 00jeKaT rpaau;
- Pa3Bujame crniosHaje o Bpctama, IPUMEHH W KOHCTPYKTUBHUM €1EMEHTUMA BELUTAUKHX

- objekara;

- Yrno3Harambe ca U3rpajamboM U eKCIIATALIMjOM BellITauKuX 00jeKTa;
- PazBujame cmocOGHOCTH MyTEM CaAMOCTATHOT pajia YYeHHKa, COCOOHOCT MOBE3MBAba TEOPUjE ca MPAKCOM U (PopMHUpabe MPaBWIAHOT OJJHOCA MpeMa pajy;
- Pazgujame cMuCaa 33 OpradM30BaHM pas, TAUHOCT, CUCTEMATHUHOCT, YPEAHOCT, ONPE3HOCT U eKOHOMUYHOCT;

- Pa3sBujarbe aHATUTHYKOT MULL/BEHA, JIOTHYKOT 3aK/bYUHBAA U NIPOAYO/bUBAE HHTEICKTYATHE PALO3HATIOCTH,

- Pa3pyjare HaBuKa yueHHUKa Koje fie 1onpuHOCUTH yHanpeluBamy M 3alUTHTH KMBOTHE, PaJHE CPEAUHE, 31PaB/ba YOBSKA W HErOBOI OKPYKErba.

3. TEME, HCXOJU, ITPEIIOPYYEHHU CAJIPKAJH H K/bYYHH ITOJMOBHU CAJZIP/KAJA

Pazpen: YerBpTH

lopummu donpg yacora: Teopuja: 64 yacosa;

e TpUMEHH (aze U3rpajmbe MyTeBa

e Tmpukaxe rpahuykid U 00jacHU KONOBO3HY KOHCTPYKLU[Y
o objacHu knacudukauujy npyra

o npukaxe rpaguuky u o6jacHH enemere npyra;

o aHanu3upa rpaduyKkH nNpodHn ycexa, HaCUINa M 3aceKa

TEMA ! HCXOom . KJbYYHH ITOJMOBH CAJIPKAJA
0 3aBpINETKY TeMe yueHuk he OuTH y cramy ma:

o o0jacHu 3Hauaj caobpahajHuua o 3Hauaj caobpahajuuua;

e pasznukyje Bpcre caobpahajuuia e Bpcre caobpahajuuua;

o objacHu knacudukauujy nyresa ¢ Knacudukauuja nyresa;

o 0o0jacHHU e/leMEHTE TyTeBa o EnemeHTH nyrtesa;

e TIpHKaxe rpadUyKy eNEeMEeHTE MyTeBa o @aze uarpajme NyTeBa;

Caobpahajuune o objacHu (ase u3rpaase nyrepa o KonoBosHa KOHCTPYKLH)ja;

o Knacubukauuja npyra;
o Enemenru npyra.
I'paduuxn pan:
- Ilpukas npoduna yceka, Hacuna u
3aceka.

Aepoapomu

e 0OjacHu HameH yaepoapoma

e o0jacHu BazaywHy 6asy aepoapoma

e 00jacHu JIETHO MOJbE aepopoma

e paznuKyje o0aMKe JETHOT M0Jba aepoapoMa

+ Hamena aeponpoma;

e Baznyuwna 6a3a aepoapoma;
¢ JletHo nosbe acpoapoma;

» Kareropusauuja aepoapoma
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objacHu kareropusauujy aepoapoma

NPUMEHH KaTeropusaumje aepoapoma

NIpUKaske rpauyky 1 00jacHH MOMEeTHO —CIIETHY CTasy aepojapoma
aHanu3upa rpaQMuKy LeMy rnonoxaja noneTHo-cleTHe CTase Ha
aepoapomumMa y beorpany, Hbyjopky u Llupuxy

aHanu3upa rpadHuKH MOMNPEYHN MPECEK MOJIETHO-CIIETHE CTase ca
eJIeMeTHMA

KoHerpykumja noneTHo-cneTHe crase.

I'padpmyuxy panosn:

- [Tlpuxaz wemaTckor nomoxaja
aepoapoma,

- [lpuka3 nompeuHor npeceka
TIOJIETHO — CJIETHE CTa3e aepopoMa.

o0jacHu HaMeHe TyHesa

o0jacHu MeTozIe U3rpajibe TyHe a

NPUMEHU METOJE U3rpajthe TYHENA

o0jacHu MojaBy CyBMLIHOT Npoduia noTkona

Hamena TyHen;
Merto/ie U3rpanme TyHena;
[Mojaee cyBULUHOT NpodhuiIa NOTKONA;

I'padpnuxn pagoBu:

Tynean aHaIM3Mupa rpaduyuu HHKSHEPCKO-TeOTIOUIKH Mpeceka Ha TYHENICKO] - [lpuxas HHXKCHEPCKO-TeOIOKOT
obnozu TIpeceKa Ha TYHEJICKOj 00I103u;
aHAJIM3UpPA rpaQUUKH TMOTMPEUHH MpeceKa Mo ocH - [lpukaz reoromkor rmpeceka rno
TyHena ,, TpebewHuua® ocu TyHena ,, TpebewHnua™.
objacHW HaMeHY MOCTOBa + Hawmena mocToRa;
00jacHU BPCTE KOHCTPYKLMja MOCTOBA e Bpcre KOHCTpYKIMja MOCTOBA;
pasiiuKyje BPCTY KOHCTPYKUMja MOCTOBA e HMarpanma npunaza MOCTOBMMA;

MocToBH 00jacHM HaYMH W3rpaiHbe npuiasa MOCTOBUMA, I'paduuxn pax:

aHajausupa rpacbwum HHIKEHEPKO-T'COJIOLIKN
npecek TepeHa MocTta Ha OCTPyKHULM .

- [lpuka3s MHKEHEPKO-re0a0WKOr
NpeceK TepeHa MOCTa Ha

Xuaporexauuxn 06jexTn

- OctpyHUMUM.
objacHu HameHy OpaHa + Hawmena 6paHa u kaHara;
objacHu BpCTe KOHCTpYKUMja OpaHa e Bpcre 6pana:
pasiiikyje BpcTy KoHeTpykuuja Gpana - bBeroHcke rpaBuTaUMOHE W TyuHe
aHaM3Mpa rpagMuKy MOMPEYHH rpeceka KaMeHo-HacyTe OpaHe Bpane,

- Hacyre 3emJbaHe 1 kameHe GpaHe.
Bpcre kanana.

I'paduuxu pax:

- [Ipukas nonpeyHor npeceka
- KameHo-HacyTe GpaHe.

3rapaxapcTso

objacHU IPUMEHY 3rpajapceTsa
00jacHi OCHOBHE KOHCTPYKTHBHE eNeMeHTe 3rpaja

3rpagapcTeo;
OCHOBHU KOHCTPYKTHBHHU €1€MEHTH 3rpaja.

4. YITVTCTBO 3A JTUAJAKTHYKO-METOIUYKO OCTBAPHBAIGE TPOTPAMA
Ha nouerky cBake TemMe yYEHUKE YIO3HATH ca UMJbEBHMA M UCXOAMMA HACTaBE, OMHOCHO yUeHa, MIAHOM paaa U HauWHHUMa OUEHHBaMbA.

[Ipeamer ce peanusyje Kpo3 TeOpHjCcKy HacTaBy y yuuoHuuy. [Ipenopyka y opraHusaluuji HacTase je Ja ce 110 HeJe/baMa pealisyje ABoUAc TeOPHjCKe HACTaBe U OJIE/bErbE Ce

He nenu. [Ipenopyden 6poj yacoBa Mo TemMu 3a YeTBPTH pazpen je cienehu:

o Caobpahajuuue (12 vacoea);
e Aeponpomu (12 vacosa),
e Tynenu (12 vacora);
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e MocTtoBH (12 vacoBa);
e XuaporexHuuku objextH (10 yacosa);
e 3rapanapctro (6 yacopa).

[Tpunukom peanusaliije TeMa OCIIOHUTH CE Ha NpeA3Hatba yueHuka u3 ocHose rpahesunapersa. [Ipenopyka je na ce npuiMkom ocTBapusarba nporpama uspallyjy 3asaud Koju
hie ce MPUMELUBATH Yy NPAKTUYHO] HACTABK M CTPYUHUM NpeaMeTuma. MHCUCTUPATH HA CUCTEMATHYHOCTH M MPUMEHU CTEUSHHUX 3HaA Y NPaKCH.
3a camocraiaH rpaduuKK paj yueHuKa, U3pajy Hpe3eHTaluja, v uprexe Tpeda MpUIpeMUTH pa3jiniuTe cCaMoCTallHe AKTUBHOCTH:
1. Ilpuka3s npoduna yceka, Hacuna v 3aceka.
PHKA3 WIEMACKOT M0JI0Kaja aepoApoOMa.
PUKA3 TOTIPEYHOr MPeceKa MONETHO — CIETHE CTa3e aepoapoMa.
pUKa3 HHKEHEPCKO-TEONOLLKOr NPeceka Ha TYHEJICKO] 00N03H.
PHKA3 TeOsIOIKOr MpeceKka Mo ocu TyHena ,, TpeGeunuua’.
PUKA3 UHKEHEPKO-TEONOLIKOT MpeceK TepeHa MocTa Ha OCTPYKHULH.
puka3 nonpedHor npeceka KameHo-Hacyre Gpate.

Nk W
00 dd

N360p meTona n obnuka pana 3a ceaky Temy oxpeljyje HaCTABHUK y 3aBUCHOCTH OJ HACTABHHX caapikaja, CIocOOHOCTH U NoTpeda yueHHKa, MaTeprjaHiX U APYrUX ycioBa.
Kopucruty BepbanHe Metoae (MeToaa yCMEHOr M3niarara W AMjalolka MeToaa), MeTOe JeMOHCTPALIM]E, TEKCTYATHO-WIYCTPaTHBHE METOe, METONE NMPOJEKTHHUX 3a]aTaKa.
IMpennosxenn 06U pasia ¢y GpOHTATHU, pajy PYTH, paja y napy, MHAMBUAYATHU paj.

5. YIIYVTCTBO 3A ®OPMATHBHO U CYMATHBHO OUEBVBAIGE YUEHUKA

YV HacTaeM rIaBaHM LMJb HCXOIA j TIPaTe U BPEJHOBATH MPOLIECHE CTABORE U YUCHe, Kpo3 MocTUrHyhia yueHHka ¥ corncTeeHor paj. HactaBHuk Tpeba KOHTHHYHPAHO J1a MpaTH
HAaNpeaK yUCHHKA, KOjH CE OIVIe/a y akTUBHOCTH YUEHHUKA, KaKO MPUKYTUbA]y MOJIATKE, KAKO APrYMEHTY]Y, eBAITyUpajy, AOKYMEHTYjy UTA. Jla 64 BpeqHOBamke OUIT0 00jEKTHBHO
1y PyHKUMjUyUeHa, NOTPEOHO je YCKIaJUTH HUBOE HCX0MA U HAUMHE OLEH HBakbA.

CyMaTHUBHO OliCHUBALE je BpeHOBae MocTUrHyha yueHuka Ha Kpajy cBake peanmm3oBaHe Teme. CyMaTHBHE olieHe ce NoOUjajy U3 KOHTPOJIHUX WJM IMHCMEHUX pajioBa,
TECTOBA, YCMEHOT HCTUTHBAKA, CAMOCTANHUE UM TPYNHUX PaJOBa YUSHUKA.

Y ¢$opMaTHBHOM BpeIHOBaY HACTABHUK OM Tpedano Aa MpOMOBMLIE TPYMHU JMjaior, 1a KOPUCTH NUTakba fa OU reHepucao nojarke u3 haukux uaeja, aiu U aa NOMOTHe
pazBoj haukux uaeja, na je yueHuumma nosparTHe uadopMaumje, a noeparHe ngopmanmje nodujeHe o yYeHUKa KOPUCTH Ja NpUNaroau Noayyaeame, oxpabpyje yuenuke na
OLEHYjy KBaNUTET cBOr paja. M360op nHcTpyMeHTa 3a hOpMAaTUBHO BPEAHOBAHE 3aBUCH O BPCTE aKTUBHOCTH KOja Ce BPEAHYje.

H360p uHcTpyMeHTa 3a GOPMATHBHO BPEIHOBALE 3aBHUCH O/ BPCTE aKTHBHOCTH KOja ce BpeHyje, OHOCHO y caMo nocturnyhe yueHuka tpeda yKIbyUuTH U HheroBo
TIOHALUAE.

VY dopmaTHBHOM BpeIHOBaWY HACTABHUK OM Tpebano ga OPOMOBHLUE MPYMHU JHU]aJIOr, 1a KOPUCTU MUTaka Aa OW reHepucao nojarke w3 haukux uaeja, aiu v Ja noMOrHe
pa3roj hauxux uaeja, Aa je yueHuuuma nosparte undopmaumje, a noepaTHe MHGOpManrje NodbHjeHe O YUSHHKA KOPUCTHU a NPUIIAroay NoayvaBarme, oxpadpyje yueHuke aa
OLEHYjY KBANUTET CBOT paja.

H360p nHCTpyMeHTa 32 (POPMATHBHO BPEJHOBAE 3aBUCH OJ BPCTE aKTUBHOCTH KOja C& BPEAHY)e, OAHOCHO ¥ camMo nocTurnyhe yueHuka Tpeda yK/byUuTH U HberoBo
NIoHALAKE.
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Hazne npeamera: TEOMH®OPMALMNOHU CUCTEMHA

1. OCTBAPUBAILE OBPA30BHO-BACHUTHOI PAJIA — OBJIMIU U TPAJAILE

PA3PE]I:

Teopujcka HacTaBa Bexoe IIpakTyyHa HacTaBa Hactaa y 60Ky VYkynHO

IV

64 0 0

64

2. INJbEBU YUYEIbA:

~  VYnozHaBake ca HAUMHUMA U CMUCIY METOONOLIKH UCTIPABHOT U 8J€KBATHOT MOJEIIHPatba FeOIOWKUX MoAaTaka

- YnosHaBame ca eleMeHTapHUM ocHoBama I'eoHH(pOPMALIMOHKX cHUcTEMA

~  OcnocoOspapare yueHuKa 3a camoctanad paa y GIS annukauujama

- Ocnocobibapame yueHuka 3a pan y ArcGIS (ERSI) nporpamckom nakery

- Pa3Bujame criocoGHOCTH, ca acneKTa reosoruje, MeTo/10J101UKKY UCIPABHOT MPHCTYTA aHAIM3U U MHTEPNPETalljH MPOCTOPHUX W HENIPOCTOPHHX M0/(aTaka, a y by
pelnaBara KOHKPETHUX reoNoLIKHX mpobnema

- IlpumemnuBame cTEHEHOT 3Hala Y APYTUM I'eOJIOIIKUAM HACTABHUM JUCIIMIUIMHAMA; TIOJICTULIALE 33 JJaJbU CTPYUHHU Pa3BOj M yCaBpIlaBame y CKIaly ca
UHAMBUAYATTHHUM CMOCOOHOCTUMA H HOTpe6aMa Apylirsa.

3. TEME, HCXOJH, TPEIIOPYYEHU CAJAPKAJH U K/bYUYHH ITOJMOBH CAJIPIKAJA

Pazpen: Yerspru

Copmwrsn ponp vacoea: Teopuja: 64 waca,

TEMA

Hcxoanu
Ilo 3aBpiueTKy TeMe yueHuK fie 6uTH y cTamwy jga:

K/JbYUHH ITOIMOBH CATPKAJA

OcnoBnu egementu 'HC-a

¢ HICHTH(HKY]E OCHOBHE eleMeHTe reonH(GOPMaLIMOHUX CUCTEMA
e pazNUKyje NPOCTOPHE U HENPOCTOPHE TUMOBE NOJATAKA

e Ae(uHMLIE TUTIOBE POCTOPHUX KJlaca

e PA3IUKY]E PACTEPCKE U BEKTOPCKE TUIMOBE MOAATAKA

e OcHopuu enementu [MC-a;

o [IpOCTOpHU 1 HEMPOCTOPHU EHTUTETH;

« [Tojam rpocTopHUX Kilaca;

o Paznuke pactepckux U BEKTOPCKUX MOJeda.

o flehUHHMLIE MOjaM PACTEPCKOr MoJiena nojaraka
o MaHWMYJIHLIEC PacTEePCKUM MOAALMMA Y LIHJbY BoJber BU3yenHor
npukaza

Pacrepcku THNOBH MOAATAKA s HICHTU(HKYjE OCHOBHE pauyHCKE Onepaumje ca pacTepcKum

nojanuMa
o MPUKAXKE TPOAUMEH3UOHATHU Moaen TepeHa (JJEM, TUH)

o CTpyKTypa pacTepcKor MoJea;

o Manurmymnaipja pacTepcKuM MoJaunumMa;

o OCHOBHeE pauyHCKe ornepaluje ca pacTepekum
nojauMma;

o TpoavmMeH3HOHAITHK MOJIEITH.

Ynorpeba cunmaka y THC-y

o JlehUHULLE 3HAYA] CATENNTCKUX CHUMAKA Y re01oruju

s M3BPLIH OCHOBHE onepauuje nodosbluaba KBaIMTeTa CaTesITCKOr
CHUMKa

o [TojaM caTeNUTCKOr CHUMKA,

o OCHOBHE onepalyje ca caTeJMTCKUM CHUMLKMMA;

o KoMGHHOBAHW NpUKA3 CATENUTCKUX CHUMAKA ca
OCTAJIMM PACTEPCKUM NOJALIMMA;
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KOMOWHYj€ CaTeTUTCKH CHUMAK Cca APYrUM THIMOBHMA PACTePCKUX
nojaraka paau GoJeer rprikasza TepeHa

UISHTHUKYje 3HAUA) MPUMEHE CATESTUTCKOT CHUMKA Y T'eOJIOLIKUM
UCTPAKHBAHMA

. an/IMCHa CATCIUTCKNX CHUMAaKa.

BekTOpeKkH THIIOBH OJATAKA

AedrHULLE N0jaM BEKTOPCKOT MOAENA NOAATAKA W HerOBY CTPYKTYPY
MaHHUITY/IMIIE OCHOBHUM [€OMETPUJCKUM EHTUTETUMA BEKTOPA -
Ta4KaMa, JIMHUjaMa ¥ [OJIMrOHUMa

o0jacHM 3Ha4aj TONOJOLIKUX MpobieMa KO BEeKTOPCKUX NoJaTaka y
[UC-y

U3BPLIK OCHOBHY AUrHTAIN3ALM]Y PACTEPCKUX Y BEKTOPCKE TUMOBE
nojaaraka

o CTPYKTYpa BEKTOPCKOT Mojiea nojaTaKa;

o OCHOBHU reOMETPHJCKU SHTUTETH BEKTOPCKUX
NOAATaKa - TAYKA, JIMHU]a, IOJUIOH;

o OCHOBHM NMPUHLMOK TONOJIOTH)E;

o OCHOBe AUTUTAIM3aUMje PACTePCKUX MMoJaTaKa.

I'eopedepennupame

nedunue nojaM kaprorpadcke npojexumje

Habpoju kapTorpagcke npojexiyje

U3BpLUH reopdepeHLrpalbe BEKTOPCKOT U PaCTEPCKOr [10JaTKa y
['UC-y

U3BPLIM IpeBOljebe MPOCTOPHOT MOAATKA W3 jeHe Y APYrY
kaprorpadeky npojekuujy y TUC-y

ofjacHu nojam nperoljerba caTeMTCKOr CHUMKA M3 UeHTpaNHe Y
OPTOrOHANIHY NPOjeKUMjy

M3BPLUH MpeBOletba CaTEIMTCKOT CHUMKA U3 LIEHTPAIHE Y
opToroHanHy npojekumjy y TMC-y

o Kaprorpadcke npojekuuje;

« ['eopedepeHipame pacTepcKuX H BeKTOPCKHX
1oJaTaKa;

« [IpeBoberbe NPOCTOPHUX NOAATAKA Y APYTY
Kaprorpacky npojexuujy;

« Opropexruduxanuja.

4. YITVTCTBO 3A TUJAKTHYKO-METOIUYKO OCTBAPHUBAILE TPOTPAMA

Ha MOYETKY CBAKE TEME YUCHUKE YTIO3HATH Ca HWBCBUMA M UCXOJIUMA HACTABE, OJTHOCHO YUCH:A, TUTAaHOM pa/ia M HAUMHUMA OLICHHBAMA.

Tpeamer ce peanusyje Kpo3 TEOPUjCKY HACTABY Y CMICUMjATH30BAHO] YUHOHHUIIM W KaOWHETY, ca oJropapajyiuM HacTaBHUM cpelacTBuMa (padyHapH, cOMTBEPCKH MaKeTH -
ArcGIS (ERSI) nporpamcku naker). Kpos 3anaTke yueHHUM ce YNO3HAJy ca OCHOBHUM NpuHUMNuMa kopuwherwa reonHpopmaumonns cucrema. Craka TeMa cajapku Kparak
YBOJLY TeMy koja ce obpaljyje, 3aaarak, HEONXO/IHE N0JI0re Kao 1 00jallbebe KaKo W3paLuTH 3a1aTak/pan, wro omoryliaBa yueHULMMA aAeKBaTHY NPUNIPEMY HA OCHOBY KOje
MOTy Jla OApaJie 3a1aTak/caMocTanan pas. Ilpu peanuzaunji yacosa yuUeHULM paje HHANBUILYAIHO Unu y napy. Ipernopyka je na ce mpuiMkoM ocTRapuBama nporpaMa uzpalyjy
npe3eHTaLluje, MO, LiemMe, BHIeO CHUMLM Koje fie ce KOPUCTHTH Y HacTaBHOM caapxajy. Tlpenopyka y opraHi3auuju HacTaee je Ja ce No Heaesbama peanusyje ABovac

Teopuje U ofiesbetbe ce He aenu. [Ipenopydyenu oI yacoBa no Temama 3a 4€TBPTH paspen je crenehu:

Ieopedepenunpame (14 uacora).

VueHuke Tpeba ocnocobsbaBaTy 3a: CaMOCTalHO MPOHATAXEHE, CHCTEMAaTH30Babe U Kopulhewe MHGOpMaLMja U3 PasAHUMTUX U3BOpa (CTPY4HA JIMTEpaTypa, UHTEPHET,
HaconucH, yubeHHuLUH), BU3YeJHO onakame, nopelewe U ycnocrapbame Be3a vaMelly paznuuuTux cajpkaja (HNp. NoBe3uBambe cajpkaja Mpejimera ca CBaKOJAHEeBHUM
MCKYCTBOM, CaprkajumMa Apyrux NpeaMeTa v Ap.); THMCKH pajl; caMoIpoLeHy; [Ipe3eHTallljy CBOJUX PafioBa U IPYIHUX Mpojekara U ehUKacHy BU3yelHy, BepOallHy U nUcaHy

OcHoeHu enementd [ MC-a (8 uacora);
Pactepcku Tunosu nojataka (17 yacosa);
VYnorpeba cuimaka y TMC-y (8 uacora);
BekTopcku TMnoBu noaaraka (17 yacosa);

KOMyHMKaLll/ij. I/IHCTl/lTl/IpaTl/l Ha CUCTEMATHYHOCTH U NPUMEHH CTEHCHUX 3HAA Y NIPAKCH.
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3a camocTaiad paj ydeHuKka noTpeQHO je NpUIpeMUTy MaTepujal v NpoBepy 3Hatba yueHuka. [Ipeasor 3a camocrannu paj yyenuka je cneaehu:
1. Tlpukas papay [UC-y.

pUKa3 paja ca pacTepCKMM U BEKTOPCKMM TMNOBMMA MOJATAKA.

pUKa3 OCHOBHUX MaHMITy/1aLuja pacTePCKUM MOAALMMA Y LBy GOJber BU3YeHOT Npukasa.

JeHTUMKALM]a U OCHOBHE PaYyHCKE ONepaLuje ca pacTepeKuM NoJaLuma.

anpasu U NpuKaxe TpoaAMMeH3HoHaHH Moaes Tepera (JIEM, TUH).

pUKa3 OCHOBHHX OllepaLinje nodosbliaba KBAJIUTETA CATENTCKOI CHUMKA.

puka3 KOMOUHOBatbA CATENIUTCKUX CHUMaKa ca IPYTMM THUMOBUMA PAcTePCKHUX MojaTaka paau Oosber npukasa TepeHa

pUKa3 MaHHITyJauMje OCHOBHHM IreOMETPUjCKIM SHTUTETHMA BeKTOpa - Taukama, JIMHAjaMa | TIONIMTOHUMA.

PUKA3 OCHOBHE JMTMTAIM3AlM]j€ PACTEPCKHX Y BEKTOPCKES TUTIORE MOAATaKA.

pukas reopdepeHmparba BEKTOPCKOT U pacTepekor noaarkay ['MC-y.

peBoljerbe MPOCTOPHOT MoJaTKa U3 jeaHe y Apyry kaprorpadceky npojekunjy y TUC-y.

peBOljerbe CaTENUTCKOr CHUMKA U3 LEHTPAIHE Y OPTOrOHATHY npojekuujy y TUC-y.

SISO RNA AL

— o

o o R o B oum e R oo Bl wie il Bem Rom|

IMpenopyka je na y mpuka3sumMa ¥ Mpu U3paji CAMOCTATTHHX PaioBa YYSHHLIN KOPHUCTE MHPOPMALHje U3 PA3TIMUNTIX H3BOpa (MHTEPHET, CTPYYHA JTUTEpaTypa, YaCOTIUCH,
YUOSHHLIM, PUMIPEMHU MaTePUjanu).

H36op MeTona n obnnka paaa 3a cBaky Temy oapeljyje HacTaBHHK Y 3aBUCHOCTH OJ1 HACTABHHUX CaZipikaja, crioco0HOCTH 1 noTpeda yueHnka. Kopucturu Bepbante MeTose
(MeToma YCMEHOr H3Jlarama U JUjaioLiKa MeTona), MeToIe AeMOHCTPALHje, TEKCTYATHO-HIYCTPaTHBHE METOAE, ayAHO-BU3YenHe MeToe. [Ipennoxenn obnuum pana cy
(hPOHTATHW, paj y FPYNH Kao ¥ MHANBUIYATHH Paj.

5. YIIYTCTBO 3A ®OPMATHBHO H CYMATHBHO OIIEIbUBAIGE YUEHHUKA

Y HacTaBH OPHjCHTHCAHO] Ka TOCTH3aky UCXOIA MpaTe ¢e U Bpe/IHY]y NMpoLIeC HACTABE U yueha, nocTuriyha yueHnka (MpoayKTH yderma) H COncTBeHH pas. HacTaBHuk Tpeba
KOHTHHYUpPAHO J1a MpaTH Hanpesiak yueHWKa, KOjU ce Orjie/la Y HauMHy Ha KOjU YYEHHULM MAPTUILIMIIMPA]y, KAKO NPHKYIJbajy MOJATKe, KaKO apryMeHTyjy, eBalyHpajy,
JOKyMeHTyjy uta. Ja 6u BpenHoramwe 6110 00jeKTHRHO U Y PYHKUMjH YUuera, NOTPEGHO je YCKIaAUTH HUBOE MCX0A W HAUMHE OLUCHUBAbA.

CyMaTuBHO OlieHUBabE je BpeaHOBae nocTuriyha yueHuka Ha Kpajy cBake peanmm3oBaHe Teme. CyMaTUBHE OlleHe ce MoOUjajy U3 KOHTPOJIHUX WJM IMHCMEHUX pajoBa,
TECTOBA, YCMEHOT MCIUTHBAKA, CAMOCTANHHX WIM MPYNHUX panoBa yueHuka. HakoH 3aBpLieHe cBake HACTaBHE jeJMHUE, a Mpe MoYyeTKa HapeaHe, BPLUK ce MpoBepa 3Hamwa
NPEKO CAMOCTANHMX PalOBa KOJU UMA]y KapakTep TeCTa MAe YYeHHLM Ha MPaKTHYHOM NpUMepy Nokasyjy crened nocturuyha Ha kpajy peanu3oBaHe TeMe.

Y dopmaTiBHOM BpeHORatbY HACTABHUK OW Tpebaso jia NpOMOBHILE MPYIHU JAWJajlor, la KOPUCTH MUTaka j1a OW reHepucao rnojaTke u3 Haukux waeja, anu v Ja nomMorHe
pa3Boj hauxux uaeja, naje yueHuuMMa nospaTHe uadopManuje, a nopaTHe uHdopMaurje 100KjeHe Ol YUSHHKA KOPUCTH a MPUNaroiy noay4asame, oxpadpyje yueHuke na
OlLIEHYjy KBAJIUTET CBOT paja.

H360p uHcTpyMeHTa 3a GOPMATHBHO BPEIHOBALE 3aBHUCH Ol BPCTE aKTHBHOCTH KOja ce BpeJHyje, OAHOCHO y camo noctHrayhe yuenuka tpeda yKIbYyUHUTH U HEroBo
TIOHALUAE.
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I IINTAH HACTABE H YUEIA
3a 06pa3oBHun npodua Pynapcku Texnuyap

I PA3PLE] I PA3BPE] HI PA3ZPLEX IV PA3BPE] YKYIIo

HeaenLino TOTHIILE neaenLno TO/THIITH>E HeaeLuo TO/TANITH>E neaeLNo TOAHIITH:¢ TOTHIIHE

pa
B |MH B | MH T |B|OH B |mH T| B |OH B | MH B |NH B | TH B | mH
A2: OBABE3HH CTPYYHH -

OPEAMETU 120 | 1439 330 | 2412

OcHOBE I'eoJIoluje

TexHuuKo upraibe cd
HAlIPTHOM TEOMETPHjOM

OmNWITH PyIAPCKH panoBH

OpraHcka Xemmja

HauprHa reomerpuja

TexHUUYKA MEXaHUKA

Muuepaiiornja ca
1HETPOIIOI oM

OCHOBE MALIMHCTBA U
EMEKTPOTEXHHKE

3am'rvrra paJ,LIIC N IKUBOTHE
cpenmne

Texuonoruja marepmjana y
pynapcrey

[Mpunpema MUHEPATHUX
CHpOBHHA

JlekrwTa MUHCpATHHX
CUPOBHHA

Pynapcke mammne n ypehajn

Tpal ICTIOPT W U3BO3

MeTojie oTkoTaRaiba

l'[paKanua nacrasa

Mpeayzernnurso

b2: N350PHH ITPOT'PAMH 68 60

M3GopHu uporpad 1pemMa
2 |nporpamy obpasosior 68 60
npoduna

19 12 408 210
Yicynno A2+52 60 | 5% 9 | 5 476" 238 2 Spe | 60| 210 330

Yiynno A2+52 19 21%) 736 (804%) 19 21%) 736 (804%) 16 (18*%) 600 (660%) 2412 (2608%)

Hanowmena: * IMoxpasymesa peanusaiiijy HacTane Kpo3 TCOPHjCKy HacTaBy, RexOe, NPAKTHIHY HACTARY W HACTARY Y OIOKY
** Yyenuk OMpa NpPeAMET ¢a IUCTE U30OPHUX OMIUTEOOPa3OBHUX WK CTPYUHHX NMPEAMETa
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Teopuja:
objacHu nojam MeTamopduzam

Teopuja:
» Mertamopduzam

Meramoppusam » ofjacHH (hakTope MeTamopdhose o GakTopu MeTamopho3e;
e HaBege W o0jacHH BpcTe MeTaMopdu3mMa o Tunosn MeTaMopu3Ma U CPEJIHE M0jABJbHBAA.
Teopuja: Teopuja:
e OOjacHM WITA j€ Ceu3MOoNoruja o CeusMonoruja v censmmsam
* HaBelle BPCTE 3eMibeTpeca » Bpcre 3emsborpeca;
e HABEJIE EJIEMEHTE 3eMJ/bOTpeca » EnemenTu 3emsborpeca;
e PA3IUKYje eMnUUeHTap 0J] XMIIOLEHTpPa o CenusMHUYKH TaJIacy;
e Pa3NIUKyje BPCTE COM3MHUKHX Tajaca » Jaunna 3emiboTpeca; Mepkanujesa n Puxreposa ckana;
« 00JacHH HAYVH KpeTarma U Op3rHe Ce3MHUYKHX Taaca « Tpyche obnactu ceeta U Cpouje.
Censmounornja e o0jacHH cemsMorpad U censmorpam
» oOjacHu Mepkanujesy (MLIC) ckany u wita ce loMe UCKasyje
» o6jacHu PuxTepoBy ckany W LITa Ce HOMe UcKazyje
» UMEHYje TpycHe obaacTi y ceety U Cpbuju
BexGe: Bexoe:
* NPUKAKE EeIEMEHTe 3eMJboTpeca » EnemenTu 3emsborpeca;
e WIYCTPYj€ CEM3MHUKE Tajlace o CensMHUYKH TaJIacy;
o TIpUKaXKe ynopeHe BpeaHocTH Mepkanujese U Puxrepose ckane o Mepkanujesa u Puxreposa ckana.
Teopuja: Teopuja:
e NIPUKAXE CJIOjeBe Y aTMOochepu o OmuwTy nogaum o atMocepH M HeH cacTas;
e ynopeau cactas atMocepe u miaHeTe Jemibe o OCHOBHH [1OJMOBH €I'30ANHAMUKE;
o 00jacHH OCHOBHE [10JMOBE €30 AUHAMMKE o [loBplunHCKO pacnasaibe ((PU3HUKO-MEXaHHUKO U
e OMNULIE MPOLIECe pazapara CTeHa (MexaHuuka 1 Gpu3nyKa) XEMUJCKO);
¢ HABEJIE KAPAKTEPUCTUKE NAAMHCKUX MpoLEca o [TaanHcku npoueck (MpoJyBUjaIHY, AETyBHjaHU U
e OMHLIE MEONOLIKU Paj BeTpa KOJIYBU]a/THHU )
* HaBe/e KApaKTepUCTHKE KpauIkor npoueca » Eoncku npouec — reosiolky paja BeTpa;
e ONMUIE FEOOILKM paj NOA3EMHHX BOAA » [naumjanHu npouec — reoJoLIKH paj JeaHUKa;
o 00jacHH MOPEKIIO MOI3EMHHUX BOJIE » Kpaiuku nporiec;
» 06jacHH NOPO3HOCT CTEHA o ['e0MOUIKK paj NOA3EMHUX BOAA;
Ersonunamuxa

Habpoju 1 0bjacHu THOBE H3AAHU

OMNMIIE FEONOIKH pa] NMOBPLIMHCKUX BOJA

00jacH1 MapHHCKHU npoLec

HaBeJle aKyMyJtallMoHe obnuke 3a oapeheHe mpoiece
Hagejie epo3roHe obuKe Be3aHe 3a oapeheHe npotiece
OMHULIE CEUMEHTALIMOHE CPEANHE

o [lopexno noazeMHUX BOJA; NOPO3HOCT CTEHA; U3IAHH;
U3BOPH;

o OryBHjaIHU NPOLIEC — FEONIOUWIKH PaJ NOBPLUHHCKHX
BOJA;

o MapuHCKM mpolLiec — reosioKH paa crajahiux Bona;

o CelMIMEHTALIMOHE CPeJHEe Y MOPHMA W OKEAHHMA.

BesxoGe:

unycTpyje ciaojese y armocgepu

NpUKaXKe ePO3HOHE U aKyMyaluoHe 00JMKe eoJIcKor npoueca,
NpUKaXKe epPO3HOHE U aKyMyaluoHe 00JMKe rIauuMjanHor npoleca,
NPUKAKE MOBPUIMHCKE U MOA3MEHE OBJIMKE KPALIKOT MpPoileca,

Bexoe:
» Atmocdepa;
o Eoncku npouec;
» [naumjanuu npouec;
o Kparxu npouec;
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Jlnera u3bopHux nporpama npema nporpamy oépasosHor npoguaa
PA3PE[L
P6 JIucra u3bopHux nporpama

I 11 I v
CTpy4HHu npeaMeTH
1. [eomesunja ca pymapckum MepemnmMa 2
2. | Dusnuka xemuja 2
3. Jy6uncko Oyieme 2
4. Hcenutuame MUHEPAIHUX CHPOBHUHA 2
3. MeToze koHUEHTpauwje 2
6. [IpoBeTpaBame U OIBOAHABAKE PyTHHKA 2

O06aM1H 06pa30BHO-BACMIUTHOT Paia KOjUMA ce 0CTBAPYjy 00aBEe3HM NpPeAMETH, H300PHH IPOrPAMM H AKTHBHOCTH

[ PA3BPE]] 11 PA3PE]] III PABPE[L IV PA3PE][] YKVITHO
4acoBa 4acoBa 4acoBa 4acoBa 4acoBa
Yac 01esbemHbCKOT CTapelurie 70 68 68 60 266
JonatHu pan * 1o 30 1o 30 1o 30 1o 30 1o 120
HonyHcku pan * 1o 30 1o 30 1o 30 1o 30 1o 120
IMpunpemuu pan * 10 30 a0 30 no 30 Jo 30 Jo 120

*AKo ce ykake rmoTpeba 3a OBUM o0sIMnMMa paja

PA3PE]J] I1 PASPE[L 11T PA3PEJL IV PA3PE]
9acoBa 4ac0Ba 4ac0Ba 4ac0Ba

Excxypsuja N0 3 maHa 10 5 nana JIO0 5 HACTaBHHX JaHa JI0 5 HACTaBHUX JlaHa

Jeznk JApYror Hapoaa uWjiu HalMOHaMHE MalbUHE €a €NEMEHTHMA HALMOHANHE

KynType
Tpehu crpanu jeauk 2 yaca HelleJbHO

2 yaca HeaeJbHO

Hdpyru npeamery * 1-2 yaca HeaebHO

Creapanayke u ¢1000He aKTUBHOCTU YUSHUKA (XOP, CEKUMje U APYro) 30-60 yacoBa roguLibe

JpylwiTBEeHE aKTUBHOCTH — YYEHHUKH TapiaMeHT, YUeHHUKE 3a1pyre 15-30 yacoga rogyumbe

KynrypHa ¥ jaBHa NeaTHOCT LIKONe 2 panuHa naHa

*[Topen HaBeNEHUX NpeaMeTa LIKOIa MOXKE Ja OpraHH3yje, Y CKIaly ca oNpeie/bebUMa yUeHuKa, (hakyITaTUBHY HACTaBY M3 NPeaMeTa KOjU ¢y YTBPHEHH HACTaBHUM MIAaHOM APYIHX
00pa3oBHUX Npodhuaa HCTOr WK APYTOr NOAPYYja pajad, Kao M Y HACTABHUM MJIaHOBMMA PMMHa3Hje, WM N0 NpOrpaMuMa KojH Cy NPeTXONHO AOHETH.
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OcTBapuBam€ NJ1aHA H NIPOrpaMa HACTABE U YUeHa

I PA3PE] IT PA3PE]] I PA3PE]] IV PA3PE]]
Pa3penHo-uacoBHa HacTaBa 35 34 34 30
MenTopcky pan (HactaBa y GI0Ky, Ipakca) 2 3 3 4
O0aBe3He BAHHACTaBHE aKTMBHOCTH 2 2 2 2
Marypcku ucnur 3
YKynHo pagHux Hexe/ba 39 39 39 39

IMonena ogebersa y rpyie 3a peain3auujy y LIKOJCKOM CHCTEMY
rojuiutH GOHL YacoBa 6poj MNorpebro
paspen npeaMeT/MOY NpakTHYHA | HacTapay yueHNKa Y a?lg?;é%?gie
BexOe —
Hacrasa GroKy PYNM -0 raBauKKa
OcHoBe reonoruje 30 5 *

I TexHU4KO upTame ca HaLPTHOM reoMeTpHjOM 105 5 *
OmniTy pyJaapeku pagoBu 30 5 *
Onuty pyaapcku paaosu 30 5 *

i HauprHa reomerpuja 30 5 *
MuHepasioruja ca neTposorujomM 30 5 *
[MpunpeMa MUHEPATHUX CUPOBHHA 30 5 *

th IlpakTHyHa HacTara 238 60 8 na
Pynapcke mawvne u ypehaju 30 5 *
TpaHcropt u u3B03 30 5 *

v INpakTruna HacTaBa 180 60 8 aa
[Tpeny3eTHUIUTBO 60 5 *
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A2: OBABE3HH CTPYUYHM IIPEAMETH

Hazus nmpexmera: OCHOBE I'EOJIOTHJE

1. OCTBAPUBAIBE OBPA30BHO-BACITMTHOI PAJA — OBJIMOH U TPAJATHE

PA3PEJL:

Teopujcka HacTaBa

Bexb6e IIpakTHuna HacTaBa

Hacrasa y 610Ky VYkynHO

I

105 0 0

30 105

2. IW/BEBU YUYEIbA:

- YnoszHaBame ca reoioUIKUM 30MBabuMa y 3aMIbUHO] KOPH U 3eMJbH Kao LIEJIHHN, MUHEPATIMa U CTeHaMa;

- Hzyuapamwe qUHAMIUKUX NpoLeca Y 3eMIBbHHOj KOPH W HA HEHO] MOBPLUMHH, SBOJTYLIMje CTBapama MuTochepe ca MUHEpaTHUM GOraTcTBUMA Y H0j, Ka0 H N03HABALE
MaTepHuje N3 MUHepasoruje, nerporpaduje U Apyrux reoJoUKHX AUCLMIUTHHA BE3aHUX 32 MHHEpasiHa 6oraTcTea 3eMIbe;

- VYno3sHaBame reoyiordje paay Oosber pa3yMeBarba U capiiajiaBamba cajpikaja mporpamMa CTpyuHUX MpeaMeTa y o0aacTu pyapcTna;

- PasBujamse nurepecoBaba 3a cactaBom Jitocdepe, KapakTepUcTHKaMa CTeHA U MUHEpasla, Kao M lbUXOBHM CBOJCTBUMA M PUBPEAHUM BPEAHOCTUMA, HA OCHOBY
KOJUX ce BpLIM M300p TEXHOMOrHje U TeXHHKE M3Bohera NOA3EMHUX M APYTUX PAaOBa Y CTEHOBUTO] CPEAMHMU;

- Passujame cxBaratba 0 3Hayajy BPCTE [e0JIOLIKE JOKYMEHTALIM]E, METOAaMa U HAYUHY theHe nu3paje (reoollke Kapre, npoduin, crybosu, 61oK-anjarpamu u ci.);

- Ocnocobpararse 3a Bohere reojolika J0KyMeHTauuMja pyaHuKa (jJaMcke reonoluKke KapTe, KapTe H CHTYalMOHH MIAHOBHM PYAHHX Tesa, NpopayuyH pe3epBH 1
KBaJIUTETa MUHEPAJIHUX CHPOBHUHA U Ap.);

- Passujarse cBecTH 0 3Hauajy OAPIKMBOL Pa3BOja U EKOJIOLLKE ETHKE.

3. TEME, UCXOJU, HPEINIOPYYEHHN CAJAPXAJHA U K/bYYHH IIOJMOBH CAAPKAJA

Pazpen: Ilpeun

Fopmwmn Goua yacora: Teopuja: 105 yacosa; Hacrara y 610ky: 30 uacosa;

TEMA

ncxomm
ITo 3aBpuieTKy TeMe yueHHK he 6uTH y cTamy na:

MNMPEIMMOPYYEHU CAIPKAJ / KIbYUYHH ITOJMOBH
CAIPKAJA

IIpeamer, 3aaanu 1 nojeJa
reoJioruje

e 00jacHU 3a7aTKe U MOy reonoryje

e HAeHTH(DUKY]E MECTO FeONOrHje Y MPUBPEaH a moceGHO y
pynapcrsy

e OTMIIIE CYHUYEB CUCTEM

e HaBe/Je NIAHETE CYHUEBOT CUCTEME U HUXOBE KAPAKTEPUCTHKE

e 06jaCHM XUNOTE3E O NMOCTAHKY CYHUEBOr CHCTEMA

e Hapele Koja cy (hU3MUKA CBOJCTRA 3EMJbES

e HapeIe XeMHjcKa CBOJCTBA 3eMJbE

o 00jacHU reoTepMaliHU CTyNath

e onuiiie rpaly 3emMibe

e 00jACHU KOHTHHEHTAIIHY M OKeaHCKY KOpy

o [Ipeamer u cajprkaj OCHOBA reoJiOTHjE;

o [IpumMena reonoruje y npuepean v pynapeTey;
o CyHues cucrewm;

e XHrIoTe3e HACTAHKA CYHUYEBOT CHCTEMa;

o DusKYKa CBOjCTBA 3EMJbE;

¢ XeMujcKa CBOjCTBA 3eMJbE;

¢ ['pabe zemibe (reocdepe);

¢ KoHTHHEHTaIHA U OKEeaHCKa Kopa.
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Marmaruszam u
MeramMopduszam

paznuKyje TUNOBE MarMaTH3Ma

00jacHW MHTPY3UBHH MarmMaruszam — NiyTOHU3aMm
OMuIlle ILTYTOHNUTE KPYIIHUX pa3Mepa

ONWLIe UHTEPCIIOHE TTYTOHHUTE

HABOAM rpyne u 00NyMKe HHTPY3HBHHX MarMaTcKux Tena
objacHu edy3UBHU MarMaTH3aM — ByJIKaHH3aM
passIMKyje THMORE BYJIKAHA MPEeMa HAUMHY TIOCTaHKa U 00IMKY
Kyne

pazsIvKyje THMOBE BYJIKAHA MPeMa epyITLMjH ByJIKaHA
HABOJIH MPOYKTE BYJIKAHA

onvile GakTope U MpoLEece OpyItbaBatba

oGjacHu akTope npeobpaxaja MUHepana y CTeHH
HapeJle BpcTe MeTaMophusma

o MHTpy31BHM MarmarTusam;

o [INyTOHUTH KPYIIHUX pazmepa;

e Hurepciojun marmarusam;

o Edy3usHu marmaTHzam;

o Tunou BynKaHa;

e IlpoaykTH ByJKaHa;

¢ MarmaTcku npoLecH OpyIhemna;

o daxropu npeobpaxaja MUHeEpana v CTeHa y JINTOchepH;
e TuroBu MeTaMop$uzMa U CpeIHe MojaBbHBabA.

TeTKTOHHKA H CEH3MOJIOTHja

HaBOJIM BPCTE TEKTOHCKUX MTOKpeTa
pasnuKyje TPaHCIPecHjy oA perpecuje
JeuHuILe OporeHe npouece

ofjacHu TaHreHUMjanHe NoKpeTe

HaBe/le eleMeHTe U BpcTe Habopa-Oopa
o0jacHu paaujaHe MoKpeTe

HaBeJE eJIEMEHTE W BPCTe pacera

OMNMUIIE Pajl FEONOLIKOr KOMIaca

OIULIIE OPOTeHE3Y

ofjacHu wTa je cen3mMonoruja

HaBele BPCTE U THUIIOBE 3eMIbeTpeca

HaBEJIE CJICMEHTE Tpyca

OMMLIIe CKaJie Tpyca

aHallM3upa TpycHe o0aacTu y cBeTy u Cpbuju

¢ Bpere TexkTOHCKMX NOKpeETa;

¢ Enuporenu nokperu;

¢ OporeHu nNokpeTu;

¢ ['eonowku xomnac;

o TanrennumjagHu nokpet U HabopH;
o Paaujannu nokpeTu u paceam;

o OporeHese;

e Tpycosu;

o Enementu tpyca;

e JauuHa TpycoBa, cKale;

o TpycHe obnacru ceeta 1 CpOuje.

Erzoqanamunxa

00jacHW OCHOBHE MOJMOBE €r30JMHAMMKE

aHaJTU3Mpa Npollece pazapa cTeHa (MeXaHUUuKa U (PU3HIKa)
ONMLIe IeONOLIKH paj BeTpa

ONMILIe NeONOLIKH Pajl NOBPLIMHCKUX BOAA

OTTHILIIE TEOJOIIKH Pajl NIOI3EMHHUX BOJIA

HaBesie aKyMyJlallHoHe GaceHe

ONMLIe CEANMEHTALMOHE MpoLece

o OCHOBHM NOjMOBH €r30AHHAMUKE;
o [Ipouiecu pazapama;

o ['eonowku pan BeTpa;

o ['eonowkmn pay NOBPIUMHCKUX BOAA;
o ['conolky paj MoA3EMHUX BOAR;

o AKyMynanyoHu GaceHm;

o CelMMEHTALMOHH MPOLIECH.

HUctopujckn pa3Boj 3eMibe

objacHu docune v daumje y crparurpadpuju
OMMLIe METOAE OJPELINBatba CTAPOCTH CTEHA
HaBeJe reoJoUIKe epe M nepuose

e Qocuiu u paumje y crparurpaduju;

e Merone oapeljuBara cTapocTH cTeHa;

e Pa3poj nurocdepe kpo3 reonowike epe 1 Neproe;
« I'eoxpoHonoruyja creapara Jurocdepe.

MuHepoJoruja n
nerporpaduja

OMuILE 3HAYAj NPOYyYaBathba MUHEPA
HaBOJ€ OCHOBHE 10jMOBE KpucTtanorpaduje
HaBeqe PU3MUKO — XeMHjCKa CBOjCTBA MUHepasa

o [lojam u 3HaYaj MpoyyaBarma MUHEPANA,
o Kpucranorpaduja;
e XeMUjCKko — (PU3MUKA CBOJCTBA MUHEPANa;
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e xyacudukyje MuHepane no rpynama e [Tocranax 1 knacudukaumja MuHepana;

e 00jacH” MeTannuHe MUHepae e Cucremaruka MUHepana;

¢ 00jacHU HEMETAIHYHE MHHEpAJIe e MeTaTMuHH MUHEpAIH;

e ONMILLE 3HAYA] H3yYyaparka CTeHa ¢ Hemeranmuum MuHepasu;

e HaBeJe NOCTaHaK W kNacudukaLyjy cTeHa o [Tojam W 3Hauaj M3yyarara CTEHA;
e OTHIIIE MArMATCKE CTCHE o [Tocranak ¥ kiacudukalyja cTeHa;
e OmnuiIe MeTaMopdHe CTeHe e MarmaTcke CTEHE;

 OMNMILLUE CEIMMEHTHE CTeHE ¢ MeramopdHe creHe;

o Ce/IMMEHTHE CTEHE.
e KOPUCTH pa3fUuUTe BPCTe JAOKYMEHTALMJe W METOAe u3paaa | « Bpcre nokymenrtauuje M Metoae uspaie (reojoLike Kapre,

reosIoIKMX Kapara npodunun, ctyOGoBM, AUjarpaMu);
 Kpeupa reoIoLUKe KapTe, jJaMCKe reoIoLKe KapTe, KapTe 1 e ['eonouika 10KyMeHTaUMja PyJHUKA (JAMCKE IEONOLIKe KapTe,
Hacraga y 610Ky CUTYaLIMOHE IUIAHOBE PYAHUX Tela ‘ KapTe U CUTyallMaHu IUIAHOBH PY/IHHX TeJa, pe3epBy,
e Kpeupa TeKTOHCKE KapTe Ha OCHOBY €JIeMeHaTa [1a/ia cJlojeBa U KBaJIUTETA CUPOBUHA U JIP.);
pacena e JleTepMuHaLuja MeTaNMYHUX 1 HEMETAIMYHHUX MUHepaa ca
e H3paja reosolLKuX npoduna y30pUKMMa;
e MpopayyHa pyaHe pesepse MeToxoM npoduna u Grokosa e JleTepMuHaLuja MarMaTckux, CEAUMEHTHUX W MeTaMopdHuX

CTEHA Ha y30opuuma.

4. YIIVTCTBO 3A JUJAKTHYKO-METOJUYKO OCTBAPUBAILE I[TPOI'PAMA
Ha nouetky cRake TeMe YUeHHKE YIO3HATH Ca UM/bEBHMA U HCXOAHMA HACTaBe, ONHOCHO yuetba, MaHOM paja i HAUMHUMA OLISHHBatbA.
[peamer ce peanusyje KPO3 TEOPHJCKY HACTABY M BEXKOE Y YUMOHULM, CIELMJANM30BAHO] YUMOHULM W KabuHeTy. [Ipenopyka y opraHn3aumju HACTABe je Aa ¢e N0 HeAe/bama
peanu3syje [BoYac TeOpMjcKe HacTaBe U Oaesberse ce He aenu. Ilpenopyyenu GoHa yacora 3a npBM paspen no reMama je cnegehiv:
o [lpeamer, 3apauu v nogena reonoruje (13 uacora);
¢ Marmaruzam u meramopdusam (18 yacosa);
o Texronuka u ceusmojoruja (18 uacora);
Erzonunamuka (16 vacosa);
Hcropujcku pazeoj 3emmbe (10 uacora);
e Muneposnordja u nerporpaduja (30 yacora).

[Tpunukom peanuzaudje TeMa Tpeba ce OCTOHUTH Ha Mpea3Hamwe yueHuka H3 pusuke u xemuje. [lopen Tora yueHuunMa Tpeba ykazaTH Ha Be3y ca npeaMeTHma koje hie Tek
m3yuaBaty. [Iperopyka je 1a ce MpUIMKOM OCTBapHBama mporpama u3paljyjy npeseHTauuje, MOISNH, eMe, BUACO CHUMIM koje fie ce KOPUCTUTH y HACTABHOM Cajpkajy.
I/IHCI/ICTI/lpaTI/l Ha CUCTCMATUYHOCTH M NMPUMCHU CTCUCHUX 3HAMA Y TMPAKCH.
3a camocTanaH paj y4eHHka MoTpeOHO je MpUNpeMHTH MaTepHjai u NpoBepy 3Hama yueHuka. [peasor 3a camocTalnHu paa yyeHuka je cieaehu:
1. Tlpuka3s pacnopena raHera.
[Mlemarckn npukas rpalhe zemibe.
pe3eHTaLMja MarMaTusam 1 metamopusam.
PE3CHTALIMja TEKTOHHKA.
pe3eHTAallNja CCU3MU3aM.
pe3eHTALMja er30JMHaMHKa.
pUKa3 MHHepana.

Al
o o e B o
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8. Tlpuka3z creHa.
[Mpenopyka je na y npeseHTaudjamMa 6yae 1To BUUIC CJIMKA M BUACO CHUMAaKa BE3aHO 3a TeMe Npe3SHTALHjC.
H360p MeTona u obkka pana 3a cBaky Temy ofpeljyje HACTaBHUK y 3aBUCHOCTH OJ1 HACTABHHUX cajipraja, ClocOOHOCTU U moTpeba yueHuka. Kopuctutu Bepbaite MeTozae

(MeTona YCMEHOr U3J1arama i I1jaiollKa METOAA),METOAE IEMOHCTpALIUjE, TEKCTYATHO-UIyCcTpaTHBHEe MeTone. [Ipenoxenu o6nuuy paga ¢y GpoHTaNHU, pal y rpynu Kao

U MHIUBUAYATTHU paj.
Yuenuuy Tpeba caMOCTaHO 1a KOpUCTe MHpOpMaLHMje U3 pa3NMYMTUX W3Bopa (MHTEepHET, CTPyUHa JIUTepaTypa, YaCOMHCH, YUOEHHLIH), BU3YETHO ONaXkarbe.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OHEIBLUBAIBLE YYEHUKA

Y HacTaBM OpPUjEHTHCAHO] Ka AOCTH3akbY MCXO0Ja NIpaTe Ce U BPEAHY)Y NPOLIEC HacTaBe W y4yera, nocTurayha yyeHuka (NpoayKTH yuyewa) 1 concrsenu pas. HacrasHuk Tpeba
KOHTHHYHUPAHO Aa MpaTH Hanpeaak y4YeHHKa, KOjU ce OIle[a Y HauMHY Ha KOjW YYeHMUM NapTHUMIMpajy, Kako NPUKYIUbajy NMOJATKe, Kako apryMeHTyjy, eBalyupajy,
JAOKyMeHTyjy uTi. Ja 6u BpeatoBatbe 6110 00jeKTUBHO U Y GYHKLUJU yUetba, I0TPEGHO je YCKIAAMTH HUBOE HCXOAA U HAYMHE OLICHhHBAtbA.

CyMaTHBHO OLEHMBALE je BPEAHOBaHE NMocTUrHyfia yueHuka Ha Kpajy cake peanusosaHe Teme. CyMaTHBHe oueHe ce A00Hjajy M3 KOHTPOJIHMX WM MUCMEHHX pajoBa,
TECTOBA, YCMEHOT HCMUTUBAaa, CAMOCTATIHUX WM IPYIHUX PajoBa YUSHHKA.

Y opmarnBHOM BpeHOBabY HACTABHUK OU Tpedalio jia IPOMOBHILE MPYITHU JUjaJIor, 1a KOPUCTH NMUTama Aa Ou reHepucao nojarke w3 haukux vaeja, anu u jia moMorHe
pa3Boj haukux vaeja, Aaje yueHUlMMA MOBpaTHe uHdopmauuje, a noBpaTHe HHpOPMAanUje 100UjEHe O/ yUeHUKA KOPUCTH [1a MPUIArQd NOAYyYaBathe, oXpabpyje yueHrke na
oueyjy KBajauTeT cBor pajsa. M360p uncTpymeHTa 3a GOPMATUBHO BPEAHOBALE 3aBUCH Ol BPCTE aKTUBHOCTH KOja ce BpeaHyje.
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Hazus npeamera: TEXHHYKO NPTABE CA HATPTHOM I'EOMETPHJOM

1. OCTBAPUBAHA OBPA30BHO-BACIIHTHOI PAJIA - OBJINIIA U TPAJATHE

HACTABA
PA3PE/] TeopHjcka Hacraga y IMPAKCA YKYITHO
Bexbe [lpakTyuna HacTaBa
HACTABA OIIOKY
I 0 105 0 0 0 105

Harmomena: y Tabenu je npukaszaH roJulimy GOH/ YacoBa 3a CBaKM 00NHK paja

2. INJBEBHA YUEIHA:
e OcnocobibaBame YUCHHKA 3a YHOTpeOy U pyKOBahe CaBPEMEHUM MaTepHjaioM U IPUOOPOM 3a TEXHHUKO LPTake;
OcnocobsbaBarbe yUeHHKA Ja MPUKAXKY NMPOCTOPHE OOJIMKE LPTEKOM;
OcriocobsbaBare yueHHKa 32 yCBajarbeM eleMeHaTa | NpaBuiia TeXHUUKOr W3paXkaBarba LPTEeXoM Y ojipeljeHiM pasmepama;
OsnafaBarbe METOAAMA U TEXHUKaMa rpaduKoOr NPUKA3UBAtbA KAO U PA3BHjatbe CUCTEMATHYHOCTH, MPELU3HOCTH, TAUHOCTH, YPEAHOCTH U OJTOBOPHOCTH Y paay;
PasBujatbe CUCTEMATUMHOCTHU, NPELIM3HOCTH, CMUCIIA U OATOBOPHOCTH 33 TUMCKH paj;
Jla camMocTanHo M3pay UPTeK y NpojekLrjama noMoly KOMIjyTEepeKOr Nporpama 3a TEXHUYKO LpTarbe.

3. HA3UB U TPAJAIBE MOJYJIA IIPEJMETA

Paspen: NpBH
Pen.o HA3WB MOJVYJIA Tpajame Moxy.ia
P (uacoBn)
1 CraHzapay M TeXHUUKH LPTEX 12
2 TexHUUKO upTarbe 26
3 H3pana rexnuukor uprexa nomohy pauyHapa 35
4 HaupTtHa reomerpuja 32
4. HA3WB MOAYJIA, UCXOAH, ITPEITOPYYEHU CAJPKAJHA / KIbYYHHU IIOJMOBU CAJPKAJA
HNCXOHU INPENOPYYEHH CA/IPKAJ / K/bYYHHU ITOJMOBH
HA3SHB MOJYJIA [To 3aBpieTky Mozyna ydeHuk fie 6utH y cramy pa: CAJIPKAJA
e KOPUCTH MPpUGOP 33 TEXHUUKO LPTahe o Marepujan u npubop 3a pan;
s KOpHUCTE CTaHJapae o Crannapny, popmaTy LpTekKa, pasMepa, BPCTe JTMHU]a U HbHXOBa
Cramzapan 1 TexXHIIKH » y3abepe cTaHIapaHy pazMepy, TUIIOBE JIMHWja U opmaT ynotpeba; -
e HpTexa « Tunosu u nebpuHa TMHU]j;
up o ofa0epe U MOMyHH 3arJ1aB/be U O3HAUM TEXHUUKH LIPTek « 3arnaBibe cacTaBLM;
e L[PTA Y pa3MepH « Paszmepe uprexa. Bpere pasmepa. [Ipumena pazmepe Ha LpTexy;
e CIIaKYje TEXHUYKH LPTEX o JlakoBate TeXHHUKUX LPTeXka;
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KOPUCTHU TCXHHUYKO NNUCMO

o TexXHHUKO MUCMO.

TexHuuKo aprame

M3BOJIM OCHOBHE MCOMETPH]CKE KOHCTPYKLIHjE

1ipTa npease oA Npase Ha KPUBY

LpTA Mpenas o KPUBE HA KPUBY

npra Kpse JIMHUje

LipTa aMEpUUKY M €BPOIICKY IPOjeKLM]y

1pTa npeceke

KOPHUCTH ce Lpadypom

upra oapeleHe MalIMHCKe AENOBE

KOTHpA €NEeMEHTE MpeMa CTAHAAPANMA TEXHUUKOT LPTexa
LPTa MpeceKe PyaapcKuX XOAHUKA, M3BO3HUX OKAHA U
BETPEHUX OKaHa

o OCHOBHE reOMETPHjCKEe KOHCTPYKIM]je: TIapaliene, HopMae,
cUMeTpae Iy>XH 1 yria;

« [lpenas oa npase Ha KPUBY;

« [Ipenas ox KpuBe HA KPUBY;

« Llpratbe KpuBHX NUHKMja (3aBOjHA JIMHM]A, CIMpaIa, eJIUNCa,
napabona, xunepbosa, UMKIOWAa, €BOJIBEHTA);

o Pacnopen npojexkumja

o [Ipeceun, crieumjainu norneau;

« Bpcra u ynorpeba wpadype;

» KoTtupamwe uprexa

o [Ipeceun MalMHCKUX Ae0Ba (HABOj, HABOjHE Be3e, 3yNUaHMULIM,
omnpyre, 03yOHuULE);

o Tlpeceny pyaapckux XO/JHHKA, U3BO3HUX OKAHA, BETPEHHX OKaHa.

H3pana TeXHHYKOr OpPTEXKA
nomohy pauynapa

YIIO3HAT ca KapakTepucTHKama cohTBEpCKOr MaKeTa
KOpUCTH uHTephejc

KOPHUCTH ITIaBHH MEHH, TIAJIETe anare, HaBurawje, mpozope
u3abepe objekar

noJieLlaBae cucTeMa

Kpeupa LpTexe

6upa pasauuuTe TUIIOBE U BPCTE JIMHU]a

KOPUCTU rpaduuke ciojese

KOPUCTH A0JaBara norjeaa

CIPOBOAM NPOjEKTOBALE

uspalyje npecexe

panu moaudukoBatke AeTaba

KOPHUCTH Ce 10JaBat-eM AeTaba

Kpeupa OKBUp W Tabauue

reHepHuiie Tabmune

mMoaudukyje Tabauue

o CodTBEpCKHM MaKeT 3a TEXHUYKO LPTarbe;

o KopucHuuku unrepdejc;

o ['1aBHU MeHHU, ManeTa anara, HaBUralHja, npo3opH;

o Pan ca dajnosuma;

o [Ipuxas moaena, u3bop; o0jekra, MOACLIABAE CUCTEMA,

o Kpeupame uprexa;

e TUNOBKW W BPCTE IMHK]a;

e I'papuuku cnojesu — layer;

« JlonaBame nornena;

o [IpojexToBate;

o JlonaBame netasba (KOTHpame, OCHe JIMHU)E, OCTAIN MOMOUHH
€J1eMeHTH, MOAN(UKOBALE TOMOUHHX €JIEMEHATA);

o Oxeup 1 Tabnuua;

» ['enepucame Tabauue;

o Monudukanuja radmuie.

Haupraa reomerpuja

LpTa OPTOrOHANHY NPOjeKUM]y Tauke

1ipTa OPTOrOHANIHY NMPOJEKLM]Y Mpase

HaLUpTa MpaBy y CleLUMjalIHAM TOJI0XKajUMa
LpTa [IPOJOp Mpase Kpo3 MpojeKLMjcKe paBHU
upra meljycobHu nonoxkaj npasux

1pTa CreLujaiHe rnojimKaje paBHu

HALPTA KapaKTePHCTHUHE NPaBe Y PABHU H Y OAHOCY Ha paBaH
HaupTa TpaHchopMauMjy Tauke

HaJIa3K NPaBy BEJIMUMHE 1yXKH POTALMOM
LPTA MPECEK JABES)Y PABHU

LpTA TPOJOP Mpase Kpo3 paBaH

e JlekapToB OPTOrOHAHW KOOPAUHATHU TpUEAap, KBAAPATHM,
OKTaHTH;

o OpTroroHasHe npojekLmje Tauke;

o OpTOroHanHe npojekuuje npaee;

o IlpaBa y crieurjasHOM NOMOKA]Y;

o [Tposiopy npaBux Kpo3 NpojeKLujcKe paBHH;

o MeljycobHu nonoxkaju npapus. y npocropy;

» Papan;

o CrienyjanHy NonoXkaju paBHH;

« KapakrepucTuyne ripage y paBHH Uy OJIHOCY Ha paBaH (CyTpakHHLE,
HaruGHuLe 1 HOpMane);
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e 1ipTa NPOAOP PABHU KPO3 NpaBy » Tpacdopmauuja reoMeTpUjCKHX Tea;

o Ilpumena Tpanchopmarja (ayxu, yrao),

« PoTanuja Jysku, reoOMETPUjCKOT Tella, FeOMETPH|CKE CIIUKE;
o [Ipumena poTtauuje;

« PoTaumja paBHU 10 HEHE NpaBe BeIHUNHE;

o Tlpecek nBe paBHU;

« Ilponop npase Kpo3 paBaH;

« PaBaH kpo3 npaBy;

o IlpaBa BenMuMHA yriia JBejy NPaBHXx;

« IlpaBa BesiuuMHa pacTojarba Tauke O/l pABHHU, OJ1 NpaBe.

5. YIIYTCTBO 3A JMJAKTUYKO-METOJUYKO OCTBAPUBAILE [TIPOI'PAMA

Ha MOYCTKY CBAKE TEMC YUCHUKE YIO3HATH Ca TUBEBHMMA B HCXO/IUMMA HACTaBE, OAHOCHO yUeiha, IJIaHOM paja U HAYHWHUMA OllCibUBarba.

IMpenmer ce peanuzyje Kpo3 BeKOE y cneiujanu3oBaHoM kabuHety. [[pHIMKOM OCTBAPUBAA MPOTPaMa OSJbEHE Ce Ae/IM Ha rpyne a0 |5 yueHuka.

V Toky peanusauMje MOAYNa OCJOHUTH C€ HA NpeN3HAHa YUeHHKa M3 TeXHUYKO W uHpopmaTtdka W Martemaruke. Hacrasnuk npunpema notpebHe enemedTe 3a BexOy,
JEMOHCTpUpA pal Ha PaaHOM MECTY, NPaTH pal YUSHUKA HA PANHOM MECTY M yKazyje Ha rpeluke npu pany. PaaHe 3anarke Be3uBaTU 3a KOHKPETHY BexXOY.

IMpunuxom peanuzaiyje Moayia TexHHIKO TpTam-e yueHUIIH Tpeba 1a ypaje ABa rpadgpuuka paaa (HanoMmeHa pajioBY ce pajie Ha Xxamepy U nomoliy panujorpada):
1. W3spama rpadudkor pasa U3 OPpTOraHAIHOT TIPUKA3HBAA PA3THUNTUX KOHCTPYKIMJCKUX JIENIOBRA.
2. T'padgmukn pap npecex pynapcke npocTopuje (Hp. XOOQHHK UM OKHO)

TMpunukom peanuzaiuje monyna Hanpraa reomerpnrja yueHuiy Tpeba na ypase aBa rpadpuuka paga:
1. Lprawe npase y criequjaiHOM MoJjoxKajy { XOpHU3OHTANHUUA, GpoHTANHULA, NPOdQUIHULA)
2. MW3pana rpaduuxor pana n3 nonoxajHux 3aaaraxa ( HIp. nMpocek ABejy paBHH, NPOJOp NpaBe KPo3 paBaH)

H360op MeToaa v obnvika pana 3a cBakd Moy ojpelyje HACTaBHUK Y 3aBUCHOCTH OJ] HACTABHUX ca/ipikaja, cnocoOHOCTH M noTpeda yueHNKa, MaTepHjaTHUX U IPYTHX yCaoBa.
Kopucturu Bepbante MeToae (METOAA YCMEHOT U3Jiaraba U IUjanouika MeToa), METOJE JEMOHCTPALIM]e, TEKCTYATHO-UTYCTPATUBHE METO/E, METOAE MPOJEKTHUX 3a/aTaKa.
[peanokeny oGMLM pada ¢y GpoHTANTHM, paj y TPYIH, paj y napy, UHAWBUAYAIHH Paj.

6. YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLHIElbUBAIBE YYEHUKA

Y HacTaBW OPUjEHTHCAHOj Ka AOCTHU3akbY UCXOJa NpaTe Ce U BPEAHYjY NPOLIECHA CTaBe W y4yerba, NocTHrHyha yuenuka (MpoayKkTH yuera) 1 conctBeHu paj. HacrasHuk Tpeba
KOHTHMHYMpPAHO [a MpaTh HampeAak Y4eHHKa, KOju ¢ Orfiefla Y HauMHy Ha KOjM YYeHHLM NMapTULMIMPajy, Kako MPUKYIUbajy NOJaTKe, KaKo apryMeHTY]y, eBanyupajy,
JAOoKyMeHTyjy uti. Ja 6u BpeatoBatbe 6110 00jeKTUBHO U Y QYHKLMJU yuetba, NOTPeGHO je YCKIAAMTH HUBOE HCXOAA U HAUWHE OLICHbUBAIbA.

CyMaTuBHO OLEHHBAbE je BpeaHOBatxe nocturiyha yueHuka Ha Kpajy cBake peanusosane teme. CymaTuBHe oueHe ce 100ujajy W3 KOHTPOJIHHUX WM NUCMEHMX PajoBa,
TECTOBA, YCMEHOI MCMUTUBAMA, CAMOCTANIHMX MM MPYNHMX pajoBa yUeHUKa.

VY dopMaTHBHOM BpeaHOBay HACTaBHUK Ou Tpedasio Ja NPOMOBUILE IPYNHU AUjanor, Aa KOPUCTH nuTama fa O reHepucao nogarke w3 haukux vaeja, aiu W aa noMorHe
pa3Boj haukux Kaeja, 1a je yueHuLuMa nosparHe undopmauuje, a noppatie undopMaLmje 100HjeHe 0 YUSHUKA KOPUCTH A MPUIAroAu MoAydaBame, oxpadpyje yueHuke aa
oLekYjy KBanuTeT cBOr pana. M360p uHcTpyMeHTa 3a GOPMATUBHO BPEAHORAKE 3aBUCH O BPCTE aKTHBHOCTHU KOja ce BpeaHyje.

N360p nHcTpyMeHTa 3a POpMaTURHO BPEIHOBAE 3aBMCH O BPCTE aKTMBHOCTH Koja ce Bpeadyje. Kana je y nuTamy u3pana npojeKTHOr 3aJaTka MOXKE Ce MPUMEHUTH ,,4eK
JucTa” y K0joj ¢y NMpHUKa3aHu HUBOMW MOocTUrHyha ydeHHka ca rokazare/buMa UCITYHeHOCTH, @ HACTABHUK Tpeda Aa 03HaUM Moka3aresb Koju OJ[roBapa noHallawy yH4eHHKa.
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1. OCTBAPUBAIBE OBPA30BHO-BACITHTHOI PAJIA — OBJINIIN H TPAJAIBE

Hazne npeagmera: OIIIITH PYNAPCKH PAJTOBH

PA3PE]T:

Teopujcka HacTaBa BexOe IMpakTyuyHa HacTaBa

Hacrara y 6noky VkynHo

|

70 0 0

0 30

2. IM/bEBH YUEIDbA:

- OcnocobbaBare yueHHKa 3a NMPAKTHUHY MPUMEHY CTEYCHHUX 3HabA;
- Yno3HaBame ca NMpoLecoM eKCIUTOATALIH|e JISKULITA MUHEPATHHX CUPOBUHA;
- PasBujarme CBECTH O COMCTBEHMM 3HAKUMA H CIOCOOHOCTHMA Jla CTEUCHA 3Haba NPUMEhY]Y Y CBAKOIHEBHOM paay;

—  Paseujare 0JIrOBOPHOT OTHOCA 33 OUYBAILE TIPUPOJIHKUX PECYPCa M EKOJIOIIKE PABHOTEKE.

3. TEME, HCXOJMU, IIPEIIOPYYEHHN CAJAPKAJHA U KJbYYHH IIOJMOBH CAAPKAJA

Pazpen: llpen

Tlopmwmwu Goua yacoea: Teopuja: 70 yacosa; Hactara y 6noky: 30 wacosa;

TEMA

ncxoamn
ITo 3aBpeTKy TeMe yueHUK he OUTH y cTamy aa:

NPEMNOPYYEHU CAAPXKAJH / KIbYYHU TIOJMOBH
CAPKAJA

IMoppmmHCKH pagoBH

HaBejle MPOLEAype OpraHuzaluje paaoBa Ha MOBPLIMHU
Korna

ofjacHu BpcTe pasioBa Mater 00MMa Ha TIOBPLIMHHM Kona
o0jacHu HAYMH POPMHUpPaLA CITOJballlber OJarajltiuTa
OMuIIE, HAUUH U300pa ONpeMe U HAUUH pana npu
U3pagu packorna, 3aceka 1 ycexa

o0jacHu HaYMH H30opa eKcro3uBa

Oonuuie Ha4uH u3paie 6yLL[OTl/lHe 3a MUHUpaLEe

00JaCHH MPOLEC CKIAAUIITE A SKCIIO3UBA

HaBeae HaYMH NpopavyHa noTpebHOr eKCnIo31Ba Kao 1
HAYWH NpUNpeMe CPEACTABA 3a Nabethe MUHCKOT
MyHetba

¢ Ob6nact npumeHe ( MOBPLIMHCKU U NMOJ3EMHU PAIOBU);

o Panosu mMamwer o6uMa y MOBPILIMHCKO] EKCTIIOATALIM]H;

o Packonu,3aceun, yceuu v onpemMa 3a U3pany;

e Papnosu Behier o6uMa OTKpHBKA HA MOBPLUMHCKUM KOIOBMMA;

o Panosu Beher oOuma oTkonaBare yriba U pye;

o Papnosu Beher oOuma excrnnoarauyja TOMJLEHOT KaMeHa,
MepMepa M IiIHHe

« Papnosu Beher oOuma , onpema 1 Ha4uuH paja;

¢ Opranu3saluja pagoBa Ha NOBPLIMHU

« PapnoBu Ha MuHUpawy Oyluere U onpema 3a Gyluene;

e PanoBM Ha MMHUpay €KCNJIO3UB M BPCTE €KCIJIO3UBA U
BUXOBA MPHUMEHa;

o PanoBM Ha MUHUpamYy CPEACTBA 32 NaJbEHE U NIPUMEHA;

o PanoBM Ha MUHUpaLYKOHCTPYKLIMjA MUHE;

e PanoBy Ha MUHHpamy NPOPAUYH U IPUNIPEMA 32 MUHHPAILE;

o Cryaauitene, NpeBo3 U yrpaama eKCINIO3UBa;

¢ YHHITaBaHE EKCIIO3HBA;

o Bolheme erngeHnmje.

Homzemun paxosn

HaBejle HauMH M30Opa onpeme Nph paioBuMa Ha Konaby |

Paziosy na xonatby, onpema, oapiasatbe onpeme U Hadui
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o NIpUKaKe ePO3UOHE U aKyMyNaLHoHe obnuke GuyBujanHor » OnyBujanHu npouec;

npoueca, » MapHHcKU npolec;
e TIPUKa)KS EPO3HOHE M aKyMyJaUHOHe OOJIMKE MapUHCKOT Tpoueca, | o JlokanuteTy Ha noapydyjy rpazna beorpana.
o TIpHKaXke oBJIHMKE U MpoLece Ha TepeHy

4. YIIVTCTBO 3A TMJAKTHYKO-METOJUYKO OCTBAPUBAILE ITIPOTPAMA

Ha nioueTky cRakor Moxyna y4eHHKe YyIo3HATH ¢a UM/LEBMMA U HCXOIMMa HaCTaBe, ONHOCHO Yuetba, MIIaHOM paja v HAauMHUMA OLSHUBakhA.

TMpeamer ce peanusyje y YUMOHUIIMU, CIIEUjAJIH30BAHO] YUHOHUMIIM U kabuHeTy. [Ipenopyka y opraHM3aliiju HACcCTaBe je Ja ce TI0 HeJlejbaMa peaiu3yje 1BoUac TeOpUjcKe HacTaBe
U 0/IeJbeIbE C€ HE /I, OJJHOCHO je/laH Hac B&KOU U ofiesbebe ce Aeiu. Yacoe BexOU U3BOAUTH y KaOMHETY ca o/iIroBapajyiiM HaCTaBHUM cpe/ICTBHMA (MO/EH, KOMIIAC), &
npenopyxa je na ce onpelienn 6poj uacora BexxOu n3Bene y okonunu beorpana. 3anarak oBux BexOU je yno3HaBarme Nojasa Koje ce youarajy caMmo Ha TePEeHy: NON0XKaj cllojera,
MO/IMHA, MOBJATa, pacnajame cTeHa, pasHH MopQoIoKK 0BIMIM HACTAIIN PAJIOM er30reHHX rpotieca U 1p. Ha TepeHy yueHnke obyunTy na camoCTaliHO pajie IeoOUIKHM
KOMITaCOM, OJTHOCHO J1a CAaMOCTAITHO Mepe kKoMmacom. [Tpu peanuzaumju BexOn ofebesa ce ene y rpyne 10 15 yuennka. Ipenopyuenn (oHa yacoBa no MojyiiuMa 3a HpBH
pazpen je cinenehu:

[peamer, 3apauu u nozena reosoruje (2 vaca);

Actporeonoruja (4+2 vaca),

®uznuka cBojcTBa U cactas 3emibe (10 +3 uaca);

Tekronuka nnoua (4+2 yac),

Marmaruzam (11+3 yaca);

Texkronuka (13+10 yacoga);

MeTamopdusam (4 uaca);

Ceusmonoruja (8+2 yaca);

Erzonunamuka (14+13 vacosa).

Ipunukom peanuszauuje Tema Tpeda ce OCJIOHUTH HA MpeA3Hake yueHuKa u3 Qusuke, xemuje u reorpaduje. Caapka) (npeamera) umMa NPUPOJHY BE3y Ca CaapKajuMa Apyrux
CTPYUHUX MpeAMeTa. YueHuurMMa Tpeda CTajHO YKA3UBATH Ha TY BE3Y, U N0 MOryhHOCTH, ca ApYrdM HACTABHMUMMA OPraHW30BaTH Temarcke Yacose. OCUM Tora, yueHMLMMa
Tpeba ykasuMBaTH W Ha Besy ca mpeameruma koje hie Tex uzyuasaru Boaehu padyHa o oOpazoBHOM nmpoduny y koMe ce nporpam peanusyje. [Ipenopyka je aa ce Opunnkom
ocTBapuBarka nporpama uspal)yjy npeseHrauyje, Moaeu, LEMe, BUAEO CHUMLIM Koje fie ce KOPUCTUTH y HACTABHOM caupxajy. YdeHuke Tpeba ocrnocobsbaBaTy 3a: CaMOCTaIHO
[IpOHANAXKEHE, CUCTEMATH30BAtbe U Kopuluhere uHdopMaluja U3 pasnUuUTHX K3BOpa (CTPYUHA JIMTEPATYPa, UHTEPHET, YaCoNMCH, YUOEHULIW); BU3YETHO onaxare, nopeheme
1 YCOCTaBIbarbe Be3a uaMelly pasnuuuTHx caaprkaja (Hnp. moBe3uBabe caapiKaja npeaMeTa ca CBaKOAHEBHUM UCKYCTBOM, CaApiKajuMa APYruX MPeAMETa U Ap.); THMCKH paj;
CaMOTIPOLIEHY; MPe3eHTALMjY CBOJUX pajloBa U MPYNHHX MpojekaTa H epUKacHy BU3YENIHy, BepOaiHy M MHCAHY KOMyHHKaLMjy. MHCTUTHPATH HA CUCTEMATUYHOCTH U IPUMEHH
CTEUYEHUX 3HAA Y MPAKCH.

3a camocTanaH pal yyeHuka notpebHo je npunpeMuTy MaTepujall i Npoeepy 3Hawa ydyeHuka. [Ipensor 3a camocranHy pan yyenuka je cneaefin:
[Mpukaz CyHuesor cuctema.

[lemaTcku rpukas rpale 3emibe.

puKa3z ocoOMHA Marme.

peseHTalMje O ByJKaHHMa.

pe3eHTallije O MOCTBYJIKAHCKUM MojaBama (condarape, rej3upu,...).

PUKA3 CEU3MHUUKHX Tallaca.

pukas aTMocoepe.

peseHTaLMje 13 00IacTH er30AnHaMUKa.

NN R =
o e N e o e
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objacHu uzbop onpeme 3a OyLuere

onuuie onpemy 3a OyLIeHhE U HEeHO MPaBHIIHO
CKIIQ/IMLITEHE

ofjacHu paJoBe HA MUHHpAY Y METAHCKHM M
HEMEeTaHCKUM CpeanHaMa

HaBeJle pasiivKe eKCIUIO3HUBE N0 MPUMEHH

OMMUIIE KOHCTPYKIH]Y MUHCKOT My HeHha

HaBeJe 3aIUTHTHE Mepe NMPH MUHHPAY

o0jacHu pazsiiKe NpH PyYHOM, MOJYMEXAHHU30BAHOM U
MEXaHU30BAHOM YTOBAPY Y MOI3EMHOj €KCIIIOATALIH]Y.
OMNULLIE TPAHCIOPT MaTepujasia y jamu

o6jacHu u30op onpeme 3a TPAHCTIOPT Y OAHOCY Ha
TIPOCTOPHE W OpraHH3aLoHe MOrynHOCTH

OMNULIE HAYWH U3paje objekara 3a OBOAABAILE Y
NOA3EMHOj eKCIUI0ATALMH KA0 U u3bop onpeme.
oGjacHu u30op NOArpae Ha OCHOBY MpopavyHa
ONULIE HAYHH OPraHK30Bakba paga npu noarpahusary
XOJIHHKA

pyKOBarha;
OnprxaBarbe, HAUMH PYKOBara U Onpema 3a Oyuiemne;
Pa/ioBM Ha MUHHpalbY U MUHUPAHE Y METAHCKUM H
HEeMETAHCKUM YCNoBUMa ( YCIIOBH ¥ 3aUTUTHE Mepe);
Bpcre exnnozuea;

KoHcrpykupja MuHe, pacropes; MUHA U 3a10M OYLIOTHHE;
Onpema 1 HaunH kopuuihemna;

[MoazeMHu pagoBK, PYUHH, NMOTYMEXAHU3OBAHH U
MEXaHU30BaHH yTOBap.

[MoxzeMHH pagoBK ornpemMa U HAUWH paja;

[MoazeMHu panoBK oapKaABaLE ONPEME 3a YTOBAp;
TpaHcnopr matepujana y jaMu;

Opranuzauygore MOryfiHOCTH TPaHCIIOPTA Y jaMHU;
OnpeMa Koja ce KOPUCTH 3a TPAHCMOPT Y jaMH U HEHO
OllpIKABAE;

O0jeKTH 32 OIBOHABAE,

Onpema objekaTa 3a OIBOAHABAE U HEHO OJIPIKABAILE;
Pexxm 1 ycnoru paga onpeme 3a O/IBOJIHHABALE;
KoHeTpykuuja jaMCKUX KOJToceka, YCJIOBH MPUMEHE ,
NPOjeKTOBa-E U rpajitha KOJIOCEKa;

[Toarpahusame xonHHKA W3paAa NOArPaIHUX OKBUPA;
[Toarpahusame xoaHHKa, U3pata MOATPAAHMX BeHAL|A U OKBUPA;
[oarpahusame xonHrMka OETOHCKOM NOArPaaoM;

H3pana Getoncke noarpaae;

Opranuzaumja paja npy noarpahupamby XOAHMKA.

Hacrasa y 6sioxy

pane esaGopar npopavyHa BpcTe U HAUMHA
noarpaljusama

pane npopayyH u3bopa M HaUMHA YTOBapa y MOBPIIMHCKO]

SKCIJioaTallljy Ha OCHOBY 3a/1aTHX NapaMeTapa

TTORPLIMHCKH PAZIoBH YMO3HABAE YUCHHUKA Ca PAJI0BUMA HA
nobujaby;

Panosu Ha nobujamy 6€3 NpuMeHe eKCII03UBa Y MOBPIUIMHCKO]
W NMOA3EMHO] €KCIUTOaTalHjH;

Pazioeu Ha 10o0Hjamky ca NPHUMEHOM SKCIUIO3UBA Y MOBPLUMHCKO]
U MOA3EMHO] eKCIoaTaLuju;

PagoBu Ha yTOBapy Y MOBPLIMHCKO] M OA3EMHO]
eKCI10aTaLu]H;

OCHOBHHU MOJMOBH OJBO/AABAIA MOBPLUMHCKOT KOTIA;
Pynapcku pagoeu Ha noarpaljusamwy y noazeMHoj
excnnoaTaumj;

[pupoaHO ¥ BELUTAYKO [IPOBETPABALE
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Pazpen: Apyrun

Topguumwu doua yacora: Teopuja: 102 yaca; Hacrapa y 6noky: 30 uacosa;

ncxoaa IMPEITOPYYEHU CAJPXKAJU / KJbYUYHHI IIOJMOBHA
TEMA
Tlo 3aBpieTky Teme yueHHk hie GUTH y cTamy na: CAJAPKAJA

o6jacHH yciloBe NIPUMEHE NMOBPLUMHCKE eKcIutoaTaluje o Jledunuumja u ycnoBu npumene
Texuosoruja HABeJIe OCHOBHE €/IEMEHTE MOBPLUWHCKOT KONna [OBPLUMHCKE eKCIloaTaluje;
HoBpHIHHCKE HaBEAE OCHOBHE KAPAKTEPUCTHKE NOBPLUMHCKOT Kona e OCHOBHM €I€MEHTH KapaKTePUCTUKE NOBPLIMHCKOr
excTuToaTanHje objacHu (.’pa3e' reoOLIKMX Mpoueca Y NOoBPLUMHCKO] OTKOTABRak:a; ' '

eKcruioaTauuju o Da3ze reosOLIKOr NpoLECca Y MOBPLIMHCKO] eKCII0aTalunju;

onMile paaHe onepaumje y NoBpLIMHCKO] eKenaoaTaLuju o PasHe onepauuje y noBpUIMHCKO] eKCIIOATALM]U.

OIMIIE OTBAPAMHE YCOKOM e Orpaparme NOBPUIMHCKOT OTKOIIA YCEKOM;

OMNULIE HENOCPEIHO OTBAPaH-€ MOBPLIMHCKOr OTKONA ¢ HenocpenHo oTeapare MOBPLIMHCKOT OTKONA;

OMuIIEe OTBAPAE MOBPLUMHCKOT OTKOMA MOJ3EMHUM ¢ OrBapare NOBPUIKMHCKOr OTKOMNA MOA3EMHUM DY IAPCKUM

panoBuMa panoruMa;

HaBeJle OCHOBHE NOCTYIMKE OTBApatba NOBPLIHHCKOT o OrBapare NOBPUIMHCKOr OTKOMA OKHOM;

OTKOIa IOA3EMHHM pajioBUMa e Orpaparme NOBPUIMHCKOT OTKOTIA UCKOTIOM;

HaBeJe Pa3luKe OCHOBHUX MOCTYNaka OTBapatba OKHOM, o OtBapare NOBPLIMHCKOT OTKONA MOTKOMOM;

UCKOTIOM, NNOTKOIIOM U KOMOMHOBaHUM HAUHHOM o OtBapare NOBPLUMHCKOT OTKONa KOMOWHOBAHO;

OTBapara e CucremMH OTKONaBaka W TUIIOBM NOBPLUIMHCKOL OTKOMA;

o0jacHU OTapare OKHOM e Dopmupame eTaxe;

objacHu oTBapaibe HCKOIOM o CrabWIHOCT KOCUHE eTaxe W 510KOBA OBPLUMHCKOr OTKONA;

o0jacHH OTBapame NOTKONOM e YTOBap M TPAHCOIOPT OTKONAHWX Maca;

o0jacHH KOMOWMHOBAHO OTBapaHe e KoHTHHyHpaHa TexHONOrMja MOBPLUMHCKE eKcnioaTaluje;
OrBapame OMULIE CUCTEME OTKOMABALA MOBPLUMHCKOT OTKOMA ¢ JIMCKOHTHHYHpaHa TeXHOJIOrHja HOBPLUMHCKE EKCIIoaTaLK]je;

HOBPIIHHCKHX 0TKOIIA

HaBede TUMOBEC MOBPLIWHCKOT OTKONA

onuiue HaYuH hopMUparba eTaxe

OnuIUe MOCTYIaK NPopadyHa CTabUITHOCT KOCHHE eTake
00jacHu MocTynak npopadyHa cTabuiHoCT OJI0KOBa
MOBPLUMHCKOT OTKOMA

HaBele OCHOBHE HAUMHE YTORApa U TpaHcmopra
OTKOIMaHUX Maca KO/l MOBPINMHCKUX OTKOMNa
00jacHN KOHTHHYHPaHy, TUCKOHTHHYHpaHy U
6e3TPaHCNOPTHY TEXHONOTH]Y NMOBPILIMHCKE
eKcrnoarTalje

onutie GopMUpamke YHYTPaIIEer U CroJballlher
ONNIArANULITA jaJIOBUHE

ofjacHK OBO/IIbABALE OANATANULITA

¢ besrpancniopruu cucrem ekcruioarauuje;

e YHYTpallltbe U CTIOJballbe OAIArIHIITE jalIOBHHE;

o Hauun onnarawa mMarepujana v popMupara oanaraimumTa;
¢ OnBoaHaBamke OAJATATNILTA U HEroBa CTabMIIHOCT;

o [lomohHM panoBH Ha NOBPIUMHCKUM OTKOMMMA.

Pyaapcke npocropuje

Habpoju BpCcTe MOJA3EMHHX PYIAPCKUX NpocTOpHja
o0jacHu noJeny NoA3EMHUY. PYJAPCKUX MPOCTOPHja

¢ Jledunuunja, HaMeHa U BPCTE NOJBEMHHUX PYHHUKHX
npocTopuja;
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npemMa HaMeHH
OnULIe NPOCTOPHje OTBApara

OMUUIE MPOCTOPH]E pa3paae

OMULIe NPOCTOPHje NPUNPEME U OTKONaBama

oBjacHu nomohHe pyaapcke npocTopuje

OMUIIE KOCE, XOPU30HTAIHE M BEPTHKAIIHE pyJapcke
MpocTopHje

OMULIE PyIapcKe KOMOpe

HaBe/ie KapaKTepUCTHYHE BETUUMHE AHMEH3H]a MOjeIMHIX
BPCTA jaMCKUX MIPOCTOPHja

Knacudukauuja jaMckux npocTopuja npeMa HaMeHwu;

[TpocTopuje oTBapama, pazpase, NPUIIPEMe U OTKOMNAaBamba;
[Tomohne pysHuUKe pocTopHje;

Xopu3oHTalHe, KOCe W BEPTHKAIHE NTPOCTOpHje;

Komope;

KapakTepuctuune BenuunHe JUMEH3M]A M0jSIMHUX BPCTA jJAMCKHIX
MpocTopHja

Paana cpeauna

HaBeAe ocoOHHE pajiHe cpeluHe Ol 3HaJaja 3a u3paay
npocTopuja

OIULIE KOXE3H]Y, CTPYKTYPY U TEKCTYPY

objacu ¢u3nuKa 1 MEXaHUUKA CBOJCTBA pajiHe CPe/IMHe
O]l 3Hauaja 3a pynapcke panose

knacudukyje panHe cpenune no ypperohu

OnULIe TEXHUYKE OCOOUHE pagHe cpeluHe

00jacHH HOPMAJIHE U CTICLIMjANTHE YCIIOBE PaJHE CperHe

OcoGuHe paaHe cpefiiHe O/l 3Ha4aja 3a u3paay npocropuja
Koxesauja, cTpykTypa u TeKCTYpa

Dusnuka U MeXaHUUKa CBOjCTBA O/1 3HAUAja 3a PyJapcKe pajiose
Knacudukaiuja paaHe cpeaune no usperohn

Texuuuke ocobune pagHe cpeavHe

Hopmanuu u cnieunjantu yCioBu paaHe cpeiyHe

)Inmemnonncalbe

00jacHH MoaeNy pyAapcKux NpocTopHja no ooNUKyY U
BEJIMUMHU

HaBeje akTope Koju yTudy Ha oapehuBare IMMeH3Hja,
BeJIMUKHE 1 00J1MKa JAMCKUX [IPOCTOpHja

o0jacHu oapeluBarbe LLMpUHE, BUCUHE Ly )KUHE U
NOJyIpeYHHKa jaMCKe NPOCTOpUje

00jacHH mpaBay AejCTBA U MHTEH3UTET JAMCKOT

HPUTHCKA

00jacHu u360p ONTUMAIHUX AUMEH3U]A JAMCKUX NPOCTOPH|a

OO0nKK U BENWYMHA jJAMCKHX ITPOCTOpHja

DakTopH Koju yTHuy Haoapeljupare qUMeH3Mja, 00nHKa U
BEJHMUYMHE jAMCKHX MPOCTOpHja

[IupuHa , BUCHHA, Jy)KWHA K NOJYTIPEHHHMK NPOCTOpUja
[TpaBal A€jcTBA M MHTEH3UTET jAMCKOI NPUTHCKA

H360p onTuMaiHuX AMMEH3Wja JaMCKUX NPOCTOpHja.

Hzpana jamcknx
npocTopuja noj
HOPMAJIHHM YCJOBHMA

HaBee OCHOBHE METOJIE M3paie jaMCKUX MPOCTOpHja
0] HOPMaJHUM YCIIOBUMA

onmuuIe MeTOIe M3pajie KonatbeM ( pyuHO Komame,
MEeXaHUUKO KOMarbe W XHAPOMEXaHUMUKO KoNakhe)
objacHu MeToae u3pane jamckux npocropuja oyuemem
U MUHUPALEM

Habpoju BpcTe onpemMe KojoM ce u3palyje jamcka
npocropuja Oywewem

objacHu pacropen OyLIOTHHA U €KCIIO3HBHUX
cpelcTaga Ipy W3paiy jaMCKHUX NPOCTOpHja

OMULIE HAYKH M3pale XOPHU3OHTANHUX, BEPTHKAIHUX H
KOCHX TIPOCTOpPHja

objacHu MeToy Oymiewa npoduna

MerTozie y3pane jaMCKUX MPOCTOpHja Mol HOPMATHUM
ycaoBUMa;

MeTtope konamwem;

PyuHo koname;

MexaHuuKo Konamwe;

XuapoMeXaHUUKH NMOCTYNAaK U3paje;

Metoae OylUeHEM U MUHUPAHEM;

H360p onpeme, pacnopea OyLIOTHHA M €KCIITO3MBHUX
cpencrasa;

N3pana XOpU30HTANHKX, KOCHX M BEPTUKATIHUX NIPOCTOPU]ja;
Meroae Oywamem npoduna;

Onpema U yCIOBH NpUMeHE Koje Tpeba 00e30euTu Mpy u3paau.
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objacHu obe3zbehurarme ycroBa npuMeHe Npu u3paiu
jaMCKUX mpocTopuja

Hzpana jamcknx
npocTopuja 'y
CHenHjaTHHIM YCJI0BHMA

ofjacHu ycJIoBe MPUMEHE CneLMjaTHUX MEeTOAa U3pale
JAMCKHX MPOCTOpHja

HaBejle MeToZe NpUMeHe M MOTYIHOCTH TpUMeHe
objachu cucteM npobojHe oArpaie Mmpy H3paiu
XOPU3OHTAJIHUX KOCHX M BEPTHKAIHUX NPOCTOpHja
o0jacHu MeTOAY ChylTatbe rOTOBE NoArpaie

00jacHM KeCOHCKe MOCTYINKE H3pale jaMCKMX
npocTopuja

o0jacHu MeTOe 3aMp3aBarba TePeHa, UHeKTUpara
oBjacHH caHauM]jy 3aBPLUHKX NPOCTOPHja

HaBejle HauKMHe O/Ip>KaBatba i PEKOHCTPYKLMje nocrojehnx
JAMCKHX 1pocTopHja

VYcnoBH NpUMeHe CrieldjanHUX METOAa U3paje NPOCTOpHja;
Mertoze u3paie u MOryRHOCTH NpUMEHE;

CucremHd npoGojHe MOArpazie NPH U3PaJd XOPU30HTAIHUX,
KOCHX W BEPTHKAIHUX NPOCTOpU]ja;

Metoga cryuiTamheM rorose NoArpaie;

KecoHeky noctynuu M3pane jaMckux npocTopuja;
[IpumeHa MeToze 3aMp3aBabeM TepeHa;

HUmektupatse;

Canauuja 3aBpLIEHHX MPOCTOpHja;

Texyhe onpikaramwe u pexoHeTpykumja nocrojefink jaMckux
npocTopuja.

Opranmzanuja u
NJIaHHpame

00jacHH TEXHOJIOLIKY IUeMy M pajHe LMKIyce

HaGpoju paaHe onepaluje, 3aXBaTe U NOCTYNKe HU3paje
jaMCKHX IpOCTOpHUja

OMULIE OpraHu3aLujy paja

00jacHU NpaB/bEtbe HOPME U HOPMUPALE N0CIOBA
o0jacHHM TPOLUKOBE M3paje jAMCKUX. NPOCTOpHja
oGjacHu MoTpebHYy AOKYMEHTALMjy NPH W3paan
npocTopuja

o0jacHM LMKIOrpaM M JMHAMMKY W3paie jaMCKHX
NpocTopHUja

TexHoowka wemMa v pagHu UHKITYCH

Panne onepanuje, 3axBaTH U NOCTYNLN;
Opranuzaumja pana;

Hopme u HopMupare pana;

IIpeapauyn pana ¥ TPOLUKOBH U3PALIE;
MHBeCTULMOHO-TeXHUYKA JOKYMEHTaLM]ja pY U3paau
NpoCcTOpHja;

[{nknorpam v AMHaMuKa uspaze.

Hacraga y 610Ky

u3panu npopauyH v uzdop meroje GopMuparba eTaxe u
unu GopMUparba OANaranuiiTa

paau enabopaT HaYUMHA OTBAPatba MOBPLUMHCKOT KOTIA
Kao U u300p THIA ekcroaTaumje ( KOHTHHYHPaHH WiH
JUCKOHTUHYHUPAHH THI eKCILIoaTaLuje)

Yro3HaBame yUeHUKA ca pagoBUMa Ha 100Ujay MUHEepaliHe
CUPOBUHE ¥ MOBPUIMHCKO] SKCIUIOATALM]jH;

Panosu rpu oTRapamy NOBPUIMHCKOT OTKOMA,

Panosu npu dopMupamy eTaxe;

PajoBu npu oanarawy Matepujaina;

PanoBy KOHTHHYMpaHOT TUNA eKcrIoaTalmje;

PanoBy JHCKOHTUHYHMpPaHOr THIMA eKCIUIoaTallM]e;

PaLLOBl/I OpH pyYHOM, MEXaHUUYKOM WU XUAPOMEXaHUYKOM
NOCTYINKY U3PAAe JAMCKUX OPOCTOPHja;

Panosu npu noarpahusamy npocropuja;

Panosu npu 3amp3aBamy TepeHa;

PafioBM [1pu UBEKTOBaKY TEpPEHA.

4. YITYTCTBO 3A TMJAKTHYKO-METOANYIKO OCTBAPUBAILE ITPOTPAMA
Ha noueTky cBake TeMe yUE€HUKE YIIO3HATH ¢a LIM/bEBUMA U UCXOJMMA HACTABE, OJHOCHO YUeHa, IJIAHOM Paja U HAaUMHUMA OLICHhUBALA.
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[peamer ce peanusyje Kpo3 TEOPUJCKY KU OJOK HACTABY ¥ YUHOHULM M CreLMjaTi30BaHOj yuuoHuLm. [Ipenopyka y opraHuzaluju HacTaBe je no Heaesbama peaiusyje asodac
y IPBOM, &y APYTOM pa3peiy Tpoyac TEOPHjCKE HACTARE U OZIEIBEIE Ce HE [ICNH, P OCTBAPHBAMha HACTaBe Y OIIOKY OleTbere ce e Ha rpynie Ao 15 yueHuka. [lpenopyuenu
6poj yacoBa 1Mo TeMaMa 3a IpBH paszpen je caenehu:
e YBOA y HauuHe ekcruioaraumje (2 vaca);
o [loBpumncku pagosu (34 yaca);
o [lomzemuun panoru (34 uaca);
o Hacrapay Gnoky (30 uaca).
Jpyru pazpen:
e TexHonoruja nospuimHeke excruioaraudje (27 uaca);
o OTpapamwe NOBPLUMHCKUX oTkona (15 uacay);
e Pyaapcke npocropuje (12 yaca);
e Paana cpenmna (6 uacosa);
e JlumeHnzuoHucamwe (9 yacora),
e HM3pana jamckux npocropuja noji HOpMajaHUM yciioBuMa (15 uacosa);
e H3pana jamckux npocropuja y cneuujanaum yciaoepuma (12 vaca);
e OpraHuzauuja u miaHvpamne (6 yaconay,
e HacraBay Gnoky (30 uaca).
[Mpunuxom peanuzanuje Tema OCIOHUTH €& HA NpeA3Harka YYeHUKa U3 npeaMeTa (u3riKa M TeXHUUYKO LpTamke ca HaupTHoM reomerpujoM. [penopyka je na ce npunukoM
ocTBapuBamsa rnporpama uspalyjy 3anaum koju he ce npuMenLMBaTH y NMPaKTUYHO] HACTABU M CTPYHHHUM TpejMerima. MHCHEeTHpATH HA CHCTEMATUYHOCTH W IPUMEHH CTEUeHUX
3HaMka y MpaKcH.
3a caMmocTanaH pal ydeHuka noTpeOHO je MpUOpeMUTH MaTepyjai v NPoBepy 3Hamwa yueHuka. [Ipeanor 3a caMocTalHu paj yueHHKa 3a npeu paspen je cnenehiu:
[Tpukas pysapckux npocTopuja.
2. Tlpukaz opranuzanyje pajioBa Ha MOBPIINHCKHM KOTIOBHMA.
3. Tlpuka3 oTkonaBara y KAMEHONIOMUMA.
4. Tlpwkas noarpalueama JpBEHOM NOArPALOM.
5. Tlpuka3s noarpahrpama 6€TOHCKOM MOATPAIOM.
Jpyru pazpen:
[Npukasz oTBaparba NOBPLUMHCKOT KOMAa YCEKOM.
2. Tlpukas oTkomaBama y MOBPIIMHCKO] €KCTIIOATALM]M ITyTEM KOHTHHYAIHE MeXaHHu3allHje.
3. Tlpuka3 oTkomaBama y MOBPIIMHCKO] eKCTIIOATALM]M JMCKOHTHHYAJTHAM MallMHAMA.
4, TlpeseHTauuja u3paje jaMCKUX MPOCTOPHja Y CSUMjaTHUM YCIOBUMA.,
H360p meTona u obvka paja 3a cBaky TeMy oapel)yje HACTaBHUK y 32aBUCHOCTH O/ HACTABHUX cajipiaja, cnocoOHOCTH U noTpeda yueHUKa, MaTepHjasIHUX U APYrHUX YCIoBa.
KopucTutu BepbanHe MeToae (METona YCMEHOr U3naraka M A4jalollika MeToAa), MeTone AeMOHCTpaLUje, TEKCTYalHO-UnycTpaTuRHe MeToae. [Ipennoxkenn obnuum paja cy
thpoHTaNIHU, paa y IPyNH, pal y napy, MUHANBUAYAIHU paj.

5. YIIYTCTBO 3A ®OPMATHBHO U CYMATHBHO OUEILUBABE YUEHUKA

VY HacTaBW OPUJEHTHCAHO] Ka AOCTH3aY HCX0a MIpaTe e W BpeHyjy NMpoLec HacTaBe M yuera, nocturayha yuyenuxa (NpoaykTu yuerwa) u concreedy paa. HacrapHuk Tpeba
KOHTUHYWPAHO Ja IIpaT HaNpeJaK ydeHMKa, KOjU ce Orjiefd y HauMHy Ha KOJH YUYEHMUH NapTHLUMIMPajy, Kako NPUKYIUbajy MoAaTKe, Kako apryMeHTyjy, eBalyupajy,
noxyMedTyjy uta. Jda 6u BpenHoBare 6uno o0jekTHBHO 1 Y (yHKUM]H yuerba, MOTPEOHO je YCKIaIuTH HUBOS UCXOMA U HAYHMHE OLICHUBAMA.

CyMaTHBHO OLEHMBaKE je BpeJHOBake NocTUrHyha yueHuka Ha Kpajy cBake peanusoBane Teme. CyMaTHBHE oueHe ce A00Hjajy M3 KOHTPOJHHUX WM MUCMEHHX pajoBa,
TECTOBA, YCMEHOT HCTIMTUBAbE, CAMOCTAIIHMX WU IPYIHUX PajioBa yUeHHUKaA.
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Y $hopMaTHBHOM BPeAHOBaKY HACTABHUK GUT peGasio Ja NpOMOBHMILE MPYITHU AMJANIOr, 1a KOPUCTH MUTakba 1a O reHepucao noaarke w3 haukux uieja, anu u Ja noMorHe
pa3Boj Haukux uaeja, Aaje ydeHHUMMa nopparHue uHdopmanmje, a moppaTHe HHGopMauMje 1001jeHe 0 yUSHHKA KOPUCTH Jia MPUJIarou noaydasamwe, oxpadpyje yHeHuKe 1a
olICbYjy KBAJIMTET cBOT pana. M36op uHcTpyMeHTa 3a GOpMATUBHO BPSIHOBAKES 3aBUCH O/ BPCTE aKTHBHOCTH KOja ce BpeaHYje.
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Hazne npeavera: OPTAHCKA XEMHJA

1. OCTBAPUBAIBE OBPA30BHO-BACITHTHOI PAJIA — OBJINIIN H TPAJAIBE

PA3PE]T:

Teopujcka HacTaBa

BexOe IMpakTyuyHa HacTaBa

Hacrara y 6noky VkynHo

1

68 0 0

0 68

2. IM/bEBH YUEIDbA:

~ VYnosHaBame ca BpcTaMa OPraHCKUX jeJNHCHEHba;

- PaznukoBare OCHOBHHX KJlaca OPraHCKHX je/IHbEHa HA OCHOBY HbUXOBHX KAPAKTEPUCTHKA;
~  Vkaszupamwe Ha 3Ha4aj PYHKUHOHATHUX IPYNa ¥ yNo3HaBawe MoryhHOCTH CHHTE3e 3a 100Hjarbe CII0KESHUX OPTraHCKUX JeANbeHa;
- VYno3HaBate TOKCUUHOT [€jCTBA [0JEIMHUX OPraHCKUX CYNCTAHUM]a Paii 3aLUTHTE PajiHe U )KUBOTHE CPEMHE;

- PazBujame ciocoOHOCTH 32 NOCMATPatbe, YOUaBabe U 3aK/byUHBAE.

3. TEME, HCXOJU, HPEITOPYYEHHN CAJIPKAJA 1 KJbYUYHHU IIOJMOBH CAAPKAJA

Pazpen: Apyru

Tomuiuwu Goua vacora: Teopuja: 105 wacosa;

TEMA

HNCXoam
Ilo zaBpuieTKy TeMe yuenuk he GuTH y cramy aa:

MIPELOPYYEHHU CAJPKAJ / KJbYUHHU IOJMOBH
CAJPKAJA

OcHoBHE NOjMOBH Y
OpraHcKoj XeMHjH

o6jacHU KOBAJISHTHY Be3y

omnuile XUOPUAN3ALM]Y YTIbEHUKOBOT aTOMA M CTPYKTYPY OPraHCKHX
MoJleKyia

paznuKyje XOMOIUTHYKE U XETEPONUTHYUKE peakliuje

objacHH peaklidje CYTIICTUTYUH]je, alulMje, STHMMHHALIMje

o [Ipupona xemujcke Bese;

+ KopaneHnrana Be3a;

o CTpyKTYpa MONeKyna;

o Xubpuauzauuja;

o Peakumje opraHckux jeIumbeba.

Yrmopononmum u
XAJIOTeHH AepHBATH
YIJbOBOTOHHKA

paziuKyje BpcTe YribOBOJOHHKA

NPUKAKE XOMONOTH HH3, HOMEBHKJIATYPY, U30MEPH)Y, CBOjCTBA U
peakumje ankaHa

00jacHH HAYKH HA KOJU Ce MPHUKA3yje HOMEHKIIATYpa, H30MepH]ja,
CBOjCTBa M peaklUje aTkeHa

00jacHH HAuMH Ha KOjU C& MPUKa3yje XOMOJIMIY HU3, HOMEHKIIaTypa,
CBOjCTBA W peaKlifje aIKHHA

objacHH JieHe, HOMEHKIIATYpy, NIPUKAXKE peakinje J1ueHa
o0jacHH LUMKNIOATKaHe, HOMEHKNATYPY ¥ HAYHMH NPUKa3HBarba
peakLje uMKIoasiakaHa

pasuKyje apoMaTHYHE YIJbOBOJOHHKE, apOMATHYHOCT, XOMOJIOTH
pea

o0jacHH CTPYKTYpY M cBojcTBa GeH3eHa

o [losiena yriboBonoHMKa;

e ANlKaHu;

e ANIKEHM;

¢ AJIKUHU;

o JTuenu;

o Luxonankanmu,

¢ ApPOMaTUYHH YTJbOBOJOHUILIU;

¢ XasnoreHu AepuBaTH yrJbOBOJAOHHKA.
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e HaBe[e NPEACTABHUKE W PMMEHY apOMaTHYHUX YIJbOBOJOHHKA

o 00jacHu enekTpuIHy apoMaTHUHy CYNCTHTYLM]Y

e 00jacHHU HAuMH HA KOJU ce MPUKA3yje XOMOJIOrH HU3, HOMEHKJIaTypa,
CBOjCTBA M peakLMje XaJIOreHHX AepHBaTa YrIbOBOLOHHKA

Oprancka jeqnmema ca
KHCEOHHKOM

o 00jacHHU aJIKOXoJle, HOMEHKIIATYPY, NpuKaxe dopMmysiama gobujame
v objacHu Gu3MUKa U XEMHjCKa CBOJCTBA aJIKOX0/1a

e onuuie GeHos e, HOMSHKIIATYPY, MPUKaKE hopmynama A00ujae u
objacHu (hu3nyKa M XemMjcka crojcTRa heHona

e OMUUIC ANJSXUS U HAUWH MPUKA31Batba HOMEHKNAType

¢ 0bjacHu Kako ce npukasyje popmynama nobujame 1 pusuuka u
XeMujcKa CBOjCTBA anaexuaa

o 00jacHM 1UTA CY KETOHW, HOMEHKJIATYPY, KAKO Ce NpHKasyje
dopMynama BUXOBO 100Mjabe, KAO U (PU3MYKA U XEMU]CKA CBOjCTBA

e 00jacHH 1UTa Cy €TPU, HOMEHKJIATYPY U HHXOBa CBOJCTBA

& OMNULIE OPraHOMETAIHA jJEIMIbEHA MArHE3H]yMa

o 0bjacHU KapOOKCHITHE KUCENMHE, HOMEHKIATYPY M (husuuka
CBOJCTBA

e OMHLIE HAYUH Ha KOjH ce hopMyaMa npukasyje aodujame u
XeMHUjcKe peakiidje 3acufieHuX MOHOKApOOKCHITHUX KUCETHHA

e HaBeze MOAETY JUINHUAA

« o0jacHH 00Hjame Y CBOJCTRA CYTICTUTYHCAHUX KUCEITUHA

e pa3IMKyje NPeJACTABHUKE CYNICTHTYHCAHHUX KHCEITHHA

o ANTKOXONM;

o Denouu;

o ETpu;

o Anjexuau;

o KeToHM;

¢ OpraHoMeTaliHaje/iMibetba MarHe3ujyma;
o KapGoxcunne kucenune;

e JlepuBaTi KapOOKCHIHMX KUCENHHA;

o Jlunuau;

o CyncrutyncaHe KUCeIuHe.

Yribenu xuaparu

e HeBele NoJeNy YIibeHUX xuapara
e pazNuKyje MoHocaxapuie, Aucaxapuie U nonucaxapuie
 ofjacHu ocoOuHe MOHOCaxapu/a, [ucaxapuia W nojycaxapuia

e Jloaena yribeHux xuapara;
o MoHocaxapuau;

o Jlucaxapuau;

e [Tonucaxapuan.

Oprancka jequmemna ca
CYMIIOPOM H 230TOM

e OMMULIE OPraHCKa jeAHIEHbA KOja CafpiKe CyMIIOop

o npukaxe popMynama 100Hjarkbe U peakLyje THOANKOX0Na

o npukaxe popMynama no0Hjame U peakupje THoeTpa

e 00JacHU OpraHcKa a30THA JeIHbCHA

e npukaxe popmynama aobujatbe u o6jacHu hU3MUKa K XEMH]CKA
CBOJCTRA HUTPO JEAMbCHA

o npukaxe Gopmynama aodujatbe U objacHu PU3NUKA U XEMHjCKa
CBOjCTBa aMHMHA

o objacHu 1o0Hjare U CBOjCTBA AMHHOKHCEHA

e ONMUIe NPOTEHHE

o OpraHcka jeumbeba Koja cafpike CyMmIop;
¢ Tuoankoxoinu;

o Tuoerpy;

e OpraHcka jeaMbera Koja capike a3or;

¢ Hurpo jeaumersa;

¢ AMUHU;

o AMUHO KHCENMHE;

e IIporeunu, nogena.

XeTepounkJanIHA
jernmema

e 00JacHHU LUTA CY XETEPOLMKINYHA JEAUBEHA
o HABE/E PA3/IMUYUTE METOUIAHE U LIECTOWIAHE XETEPOLIMKININYHA
jenumbena

o XeTepoLUKIHUHA jeubetba;
o XeTepoLUKIIMYHA jeAUHbeHba Ca a30TOM;
o JlepuBaty nupona, MMpUAMHA, MMPUMUINHA U NYPHHA.
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e pa3NIUKyje PeaKTUBHOCT NMPOJIa M MUPHAUHA
o 00jacHH 1UTa CY aNKaIOMIM
e HaBele pa3IMuUTe aJKaJIoUIe

4. YIIYTCTBO 3A JUJAKTHYKO-METOANYKO OCTBAPUBAILE TITPOI'PAMA
Ha nouerky cBake TeMe YUeHHKE YNO3HATH ¢a LIMJbEBUMA U HCXOAMMA, TUIAHOM Pajia M HAUMHOM OLICHUBAIbA.
[Tpeamer ce peaiusyje Kpo3 TEOPUjCKY HACTAaBY Y YYMOHMLM M CHELMjalv30BaHO) yuuoHuLM. [IpuankoM ocreapuBatba nporpama osesbee ce He aeiu. Ilpenopyka y
OpraHuzauMjy HacTage je Mo HeAe/baMa peanusyje ABouac Teopujcke HacTaBe y aApyroj roquuu. Ilpenopyyenu 6poj yacosa no Temama 3a Apyry paspen je cheaehu:
e OCHOBHH MMOJMOBH Y OPraHCckoj XeMHjH (8§ uacora);
e  VYIJLOBOJOHULIM U XaNOr€HHU JEPUBaTH YIJbOBOAOHUKA (14 vacora);
e Oprancka jeaumwera ca kuceoHukom (20 uyacora);
e Yruenu xuapatu (12 vaca);
e OpraHcka jequmerba ca cyMiopom u azorom (10 yacosa);
e XeTepoLHWKJIHYHA jenumbersa (4 uaca).
[Tpunukom peanuzanuje Tema Tpeba ce OCIOHUTH Ha Npe3Hake YYEHUKa U3 U3MKE U OCHOBA MALIMHCTBA U eneKTpoTexHuke. [lopen Tora yueHuupyma tpeba ykazaTy Ha
Be3y ca npeaMeruma koje hie Tex n3yuasarn. HacTaBHe caapixaje Be3MBaTU 3a KOHKPETHE NPUMEPHUMA U3 NPAKCe.
HHcucTupaTy Ha CUCTEMAaTHYHOCTH M MPUMEHH CTEUCHMX 3HaHa y NPAKCH.
3a camocTanaH paj yueHrHka MoTpedHO je IPUNPEMUTH MaTepHjall | TIPOBEPY 3HAba Y4eHuKa. [Ipenor 3a caMocTaHK paj yueHuKa je cieaehu:
1. Tlpuka3 aHaiu3€ NO3HATE W HEMO3HATE CYICTAHLE.
[1peseHTauunja cuHTe3a €TUNOpOMIIA.
INpuka3 nobujama U UCTIMTA CROjCTBA KETOHA
TMpe3eHTalinja HCITUTHBAKE OCOOHHA MONTNCAXAPHIH.
[pyka3s ucnuTHBake 0COONHE XETEPOLMKIIMUHHX jeJUbeba Ca a30TOM.

SN

N36op meTona u obnrka pana 3a cBaky TeMy oapeljyje HACTABHMK Yy 3aBHCHOCTH O]l HACTABHHX cajpikaja, criocoOHOCTH U norpeba yueHuka. Kopucrutu pepbanne Merone
(MeTo/1a yCMEHOT M3Jararmba M JIHjaiolka MEeTo/1a),MeTo/Ie IEMOHCTPALIMje, TEKCTYaTHO-WITyCTpaTtieHe MeToze. [peyioxkern obnuum paaa ¢y ppoHTanHU, paay rpyrH Kao u
MHIMBUIYATIHH paj.

YyeHHIM Tpeda caMOCTallHO la KOPUCTE MH(OpMAaLje U3 PasIMUHTUX H3BOpa (MHTEPHET, CTPYUHA JIHTePaTypa, YacoMUcH, YIOCHULIM), BU3YCITHO ONaXKaHe.

VYuenuke Tpeba ocrocobsbaBaTi U 0XpabpuBaTH [1a MPOLICHLYjY COTICTBSHHM HAMpPEAaK vV OCTBapHBarby 3ajaraka nmpeaMera, Kao M Harpeaak Ipyrux y4eHHKa y3 oaropapajyhy
apryMeHTaLujy.

6. YIIVICTBO 3A ®OPMATHBHO U CYMATHBHO OIEILUBAILE YUEHUKA

VY HacTaBW OpUjEHTUCAHO] Ka A0CTU3atbY MCXO0AA MpaTe ce U BpeJHyjy Npouec HacTaBe M yueiba, nocturiyha yueHuka (NpoayKTu yuera) u concreenu pai. HacrasHuk tpeda
KOHTUHYWPAHO JAa [paTh HANpPeJaK y4YeHMKa, KOjU Ce Orjlefd Y HauMHy Ha KOJH YUYEHMUM NapTHLMIMPa]y, Kako NPUKYIUbajy MOJATKe, Kako apryMeHTYyjy, eBaiyupajy,
JNokyMedTyjy uta. Ja 6u BpenHoBarbe Ouno 00jeKTUBHO U Y (hYHKUMJH yuera, MOTPeOHO je yCKAaAMTH HUBOS HCXO0a M HAUMHE OLeHUBaA.

CyMaTHBHO OLIeHHBabE je BpeJHOBae NocTurdyha yueHuka Ha kpajy cBake peaausosase Teme. CyMaTuBHeE oleHe ce A00ujajy M3 KOHTPOJIHUX WM NHCMEHUX Panosa,
TECTOBA, YCMEHOT HCTIMTHUBAbE, CAMOCTAIIHMX WM IPYITHUX PafoBa yUeHHKA.

V ¢dopmaTHBHOM BpeJHOBaKY HACTABHUK 61 TpeGaio xa NPOMOBMLUE MPYIHU JHjasor, Ja KOPUCTU NuTama fa 61 reHepucao noaatke w3 Haukux uaeja, and 1 1a NOMOrHe
pa3roj hauxux maeja, Aaje yueHuUUMa norparHe nHdopmauuje, a nosparHe nHdopMauMje 100MjeHe O YUSHHKA KOPUCTH Ja NPUIAroiy Noay4asame, oxpadpyje yuennke aa
olUeYjy KBaIUTeT cBor paja. M360p uHcTpyMeHTa 3a GOPMATHBHO BPEHOBA-E 3aBUCH O/l BPCTE AKTHBHOCTH KOja ce BpeaHyje.
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Hazns npeamera: HAIIPTHA I'EOMETPHUJA

1. OCTBAPUBAIBE OBPA30BHO-BACITHTHOI PAJIA — OBJINIIN H TPAJAIBE

PA3PE]T:

Teopujcka HacTaBa

Bexbe

TlpaxTuuHa HacTaBa

Hacrara y 6noky

YkynHo

1

68 0 0

30 98

2. IM/bEBH YUEIDbA:

- PazBujare cnocobHOCTH NEepUENLHje MPOCTOpPa U JIOTHYKOT HAUMHA 3aK/bYUHBatLa;
- PasBujame koJl yUEHHKA CUCTEMATHYHOCTH, YPESTHOCTH, MPELM3HOCTH Y pajly U BeLITUHE rpauyKor M3paKaBarba;

- OcnocobbaBame yueHHKa 3a pa3yMeBarbe U TYMaueHe LpTexa y NpojeKkurjama ¥ NPUMeHy YCBOjSHOT 3Haa Y pellaBarby 3afaTaka APYruX CTPYUHHX NpeaMeTa;
- OcnocobspaBame 3a MPUMEHY CaBPEMEHHX KOMITYTEPCKHX ajlaTa 3a LipTame.

3. TEME, HCXOJMU, IIPEIIOPYYEHHN CAJAPKAJHA U KJbYYHH IIOJMOBH CAAPKAJA

Pazpen: Apyru

Tlopmwmy Goun yacora: Teopuja: 68 yacosa; Hacrara y 6noky: 30 uacoma;

TEMA

HCXOIHU

[lo 3aBpluerky Teme yueHuk he GUTH y cTamy aa:

NPEMOPYYEHU CAAPXKAJ / K/bYYHH NIOJMOBH
CAJAPKAJA

I'eomerpujcka Tenay
CIIeNHjATHOM MOJIOKAJY

ONUILE MPECEeK NMPU3ME U PaBHU
aHaTIM3MpPa NpeceKk NUPaMKUAe U PABHU
oruule NpeceKk KOHyca ¥ paBHU
ornuuIe NPeCeK LIWIMHAPA U PABHU

['eomeTpujcko Tes0 — npusma;
I'eomeTpHjcko Ten0 — nupamuna;
["eOMETPHjCKO TENO — KOHYC;
["eomeTpHjcKo TeNo — LMIMHAAP.

ITpecenu Tesa ca paBHEMA
H KOHCTPYKIHjaMa Mpeixe

00jacHu npecek Tesa ca paBHUMa — NPECeK MupamMuie
onuuIe NPeceK Tesla ca paBHUMA — MpPeceK Npyu3me
« QHAJIM3MPA MPECceK TeJla ca paBHUMa — rpecek obnuiie

[Ipecek Tena ca paBHHMa — NPecek NUpamMHIe;
[Ipecek Tena ca paBHHMa — IPECEK NPU3ME;
Tlpecek Tesa ca paBHHMA — Npecek o0JIHLEe.

Mebhyco0un npoxopu
npaBux TeJa

objacHu Npoaop Npaege KPo3 paBaH
ofjacHu Npojop Npage KPo3 pasad Koja je jaTa TaukaMa

Ipoaop npase kpo3 paBaH;
Ilposop npaee Kpo3 paraH Koja je aarta Taukama.

Koca npojexknmnja

ofjacHu Mmojam Koce MpojeKLuje

ofjacHu Kocy MpojeKLujy Tauke

00jacHM KoCy MPOjeKLHjy Npase

OIMUUIE TPOYTAO0 Y CIISUH]aJTHOM MOJIOXKA]Y
onuuIe napanesaorpaM y ceLjaHoOM NoI0Ka)y
onuuIe Kpyr y coeuujaiHoM NoNnoxajy

IMojam koce npojexuyje;

Tauka, npasa, paBa;

Tpoyrao y crieurjasHoM TIOJIOXKA]y mpeMa MpojeKUHjCKIM
paBHHUMa;

[NapanenorpaM y crnieLujasHOM MO0XKA]Y NPeMa NMPOJEKLIMjCKUM
paBHUMA;

Kpyr y cneuyjasHoM noJjioxajy npema npojeKuujckuM paBHHMA.

Korupasna npojexunja

o0jacHN OCHOBHE MPUHLIUIE KOTUPAHE MPOjeKIUje
e 00jacHU MPUMEHY KOTUpaHe NpojeKLnje
e ONUIUE NPOJEKLH)Y TAUKE U NpaBe

OCHOBHU MPHUHLIMIY U NIPUMEHA KOTHUPAHE TPOjEKIIH]e;
[Tpojexumja Tauke v npaee;
[Mpojexumja paBHH;
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[Tpenopyka je fa y npe3enTaLjama u pafosuMa Oyae LITO BHLUE CIIMKA M BUAEGO CHUMAKA BE3aHO 3a TeMe Npe3eHTauuje. YyeHuLH Tpeda caMocTaaHo Ja KopucTe nHpopmaLmje

3 Pa3IMUMTHX U3BOPA MPH M3PaAX CAMOCTANHUX PAA0BA (MHTEPHET, CTPYUHA IUTEpPaTypa, YacoNUcH, yLIOeHHUHM).
H360p MeTona u obnuka pana 3a cBaky TeMy oapeljyje HacTaBHMK y 3aBMCHOCTM OJL HACTaBHUX caipiaja, cnocoOHOCTH W notpeda yuenuka. Kopucrurn epbanne meroae

(MeToa ycMeHOr m3narata M Adjaloluka MeToAd), METOAE ASMOHCTpaLHUje, TeKCTyalHO-HI1yCTpaTMBHE MeToAe, ayauo-Bu3yenHe Meroge. [lpeanoxenu obnuuu pasa cy
(hpoHTaNTHY, pal y TPyNH KA0 U HHAUBHAYAJIHU paj.

5. VIIYTCTBO 3A ®OPMATHBHO 1 CYMATHBHO OUEIBLUBAIGE YUEHUKA

VY HacTaRM OPHjEHTHCAHO] Ka NOCTH3akY MCXO/1a MpaTe ce U BpeIHY]y NpoLeC HacTaBe M yuerwa, nocTuruyha yuenuka (NpoIyKTH yuera) U COTNcTBeHHU pal. HacrasHuk Tpeba
KOHTUHYMPAHO [a INpaTH Harpefaxk yYeHHKa, KOjU ¢ OIVIefa Y HauuHy Ha KOjH YYEHHMLUHM NMapTHLUHMITHPajy, Kako MPUKYTUbajy MOJATKe, Kako apryMeHTYjy, eBalyupajy,
JOKYMEHTYjy UTA. Ja 61 BpenHoBarse 6110 00jeKTUBHO U Y QYHKLMjH y4erba, MOTPeGHO je YCKIAIUTH HUBOE HCXOAA U HaUWHE OLICHHBabA.

CyMaTHBHO OLEHHBakE je BPeAHOBaE NMOCTUrHyha yueHuka Ha Kpajy cake peanusoBaHe Teme. CyMaTHBHe oueHe ce A00Hjajy M3 KOHTPOJIHUX MJIM NMUCMEHUX paioBa,
TECTOBA, YCMEHOI UCMUTUBAA, CAMOCTATHUX UIIH FPYIIHUX PajloBa YUSHUKA.

V dopMaTHBHOM BpeJHOBarY HACTABHUK OW TpeGasio Aa NPOMOBHMLUE FPYNHM AMJANOr, Aa KOPUCTU NUTama aa Ou reHepucao noaarke us haukux mneja, and 1 aa noMorHe
pa3Boj Hhaukux uaeja, Aaje yyeHMUMMa NoBpaTHe nHdopmauuje, a NoBpaTHe MHpOPMaLMje JoOUjeHe O YYSHMKA KOPUCTH Ja NPUIAroiM Noayvasame, oxpadpyje yueHuke aa
oueyjy KBajuTeT cBor pasa. M360p uHcTpymeHTa 3a GOPMATUBHO BPEJHOBAILE 3aBUCH OJ1 BPCTE aKTHBHOCTH KOja ce BpeHyje, 04HOCHO y camo nocturiyhe yuenunka tpeda
YKJBYUUTH U HErOBO NOHAILAKE.
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ONUILE NPOjeKLMjY PAaBHU

o0jacHu npecek ABejy paBHM

06jacHu MpoIop Npaee KPo3 paBaH

ofjacHu npona3s paBHW KPO3 Npapy

aHanu3upa Tonorpad)cKy NOBPLI KOTUPAHOM MPOjeKLKjoM
oQjacHH rpecek paBHH ca TonorpadckoM noepin

[Ipecek ABejy paBHU;

[Ipoxop npape Kpo3 papaH;

paBaH Kpo3 NpaBy;

[pukazuBare Tonorpadekux noBpLUIM KOTUPAHOM T1POjEKLIHjOM:;
[1pecek paBHu ca TonorpahckuM NOBpIUMMA.

Hacraga y 6Jioxy

LpPTa KOTUPaHEe NpOjeKLuje
HALPTA JMHUje HACUNA U YCeK
u3paau npodun

HaupTa 6JI0K aujarpam

[IpumeHa KoTUpaHe npojekuuje;

OnpehuBarbe N1HUje HACKNA M YCEKa HA NPUMEpUMA W3
pyaapcke mpakce;

Wzpana npoduna;

baox aujarpam.

4. YIIVTCTBO 3A JMJAKTUYKO-METOANYKO OCTBAPUBAIGE ITPOTPAMA
Ha rioueTky cBake TeMe YUSHHKE YO3HATH Ca UWbEBUMA U UCXONMA, NNAHOM Pajia U HAYMHOM OLICHUBAA.

[porpam ce peanusyje Kpo3 TEOPHjCKY HACTaBY Y YUMOHMLIM U pyJapckoM kabuHety. [Ipenopyka y opraHuzauijy TeOpHjCKe HACTaBe je Jla ce 10 Heslesbama peasidzyje IBovac
TEOPUjCKE HACTABE W OJEJbeH-E CE HE JeNH, TPU OCTBApUBAaba HACTaBE Y OJIOKY oAe/betbe Ce Jenu Ha rpyne a0 15 yuenuka. [Ipenopydenu 6poj yacoea no temama 3a Apyru

paspen je cnenehu:

o [eomerpujcka Tenay cneuujasHoM nonoxajy (10 uacosa);

o [lpeceuu Tena ca paBHUMA U KOHCTPYKLMjaMa Mpexe (6 4acoBa);
e Melycobuu nponopu npasux tena (8 yacora);

o Koca npojexumja (12 yacopa);

o Korupana npojekumja (32 uaca);

o Hacraea y 65oxy (30 yacoga).

V¥ Toky LIKONCKe rofuHe 00aBe3Ha cy 4eTHpPY JBOYACOBHA MMUCMEHA 3a]aTKa.
[Mpunukom peanuzauuje TeMa Tpeda ce OCIOHHTU Ha NPEA3HABE YUEHHKA U3 MPeJMeTa TEXHHUKO LPTambe ca HALPTHOM reOMEeTpPHjOM M MaTeMaTHKa. 3a caMoCTallaH paj

YUYEHHKa, M3pasy npe3eHTauuja, 4 upresxke Tpeda NpurpeMuTH pas3ininTe CaMOCTalHEe aKTHBHOCTH
Haupra reoMerpujcka Tena y CieumjaqHOM Noaoxajy.
Hampra npecexe Tena ca paBHUMA.

Haupra mehycoGHu nponop npasux tena.

Pewin 3anaTke Be3aHe 3a KOCY NPOJEKLIH]Y.

Hacum 1 ycek Ko pyAapcKux LpTexa.

Hpaan npodune.

Haupra 610k qujarpam.

ek -

H360op MeTona u ofiiMka pajia 3a cBaky TeMy U MOAYA ojpelyje HACTABHUK Y 3aBUCHOCTH OJ HACTABHHUX CaJIpiKaja, CMOCOOHOCTH U NoTpeda yueHUKa, MaTepHjaTHUX U IPYTUX
yeroea. Kopuctury Bepbante Meroae (MeToa YCMEHOT M3jlaraka U J1jaiolika METOAa), MeTOAe AEMOHCTPALU]je, TEKCTYANTHO-UTYCTPATUBHE METOAE, METOAE MPOjeKTHUX

3anaraka. [IpeanosxkeHu obnuLM paaa cy ppoHTaNHU, pal y IPYNH, paa y napy, HHAUBUAYATHU pas.

6. YIIVTCTBO 3A ®OPMATHBHO H CYMATHUBHO OLIEIbUBATBE YUEHUKA
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VY HaCT4BH OPUjEHTHCAHO] KA JOCTU3AbY UCXO/A NPATE Ce U BPeAHYjY MPOLIECHA CTABE U yuera, nocTurayha yueHuka (MpOAYKTH yuerba) U concTBenu pad. HacragHuk tpeba
KOHTHHYUPAHO Aa TIpaTH HanpeAak yueHHKa, KOju ¢e orjiela Y HauMHY Ha KOjU YYSHHMUM MapTHUMIMPAjY, Kako MPHKYIJbajy TOJATKE, KAKO apryMEHTY]y, CBajyupajy,
NOKyMeHTYjy uta. [la 61 BpenHoBame OUI0 06jeKTHBHO U Y GYHKUH]H Yuetba, OTPESOHO je YCKITAAUTH HUBOS HCXO0/1a U HAUMHE OLICH:HBAMA.

CyMaTHBHO OUEHHBALE je BpeaHOBak-e nocThrHyha yueHuka Ha Kpajy cBake peanusopane Teme. CyMaTuBHE oUeHe ce JoOHjajy U3 KOHTPOJIHUX MU MUCMEHUX pajoBa,
TECTOBA, YCMEHOT HCTIMTHBAA, CAMOCTAIHMX WM IPYTTHHUX pasioBa yUeHHKa.

Y (opMaTHBHOM BpEAHOBatbY HACTABHUK O Tpebaio Ja NPOMOBHLIE MPYIHU IUJaslor, Ja KOPUCTH NUTaba Aa OW FeHeprcao nogarke u3 hHaukux vieja, ajld U 1a NOMOTHE
pa3roj haukux vagja, Aa je yueHMMMa nospaTHe MHGopmaumje, a nosparHe uHdopMauuje 1oGujeHe O yUeHUKa KOPUCTH Aa NPUiaroad noayvaeame, oxpadpyje yueHuxe aa
ouebyjy KBanuTeT cBor pazna. M360p uHCTpyMeHTa 3a (JOpMATHBHO BPeJHOBak-E 3aBUCH O/l BPCTE aKTHBHOCTHU KOja ce BpeaHyje.

H360p uHCTpYyMeHTa 32 (POPMATUBHO BPEIHOBAE 3aBUCH O] BPCTE aKTHBHOCTH Koja ce BpeaHyje. Kana je y nutamy n3pasa npojeKTHOr 3a4aTKa MOXKE Ce MPUMEHUTH ,,4eK
aucTa” y KOjoj ¢y NpUKazaHW HUBOM nocTHrHyha yueHuka ca nokaszare/bumMa HCyHEHOCTH, a HACTABHUK Tpeda fa 03HauM NokasaTeb KOjH OAroBapa noHallamwy yYeHUKa.
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Hazns npeagmera: TEXHUIYIKA MEXAHHUKA

1. OCTBAPUBAIBE OBPA30BHO-BACITHTHOI PAJIA — OBJINIIN H TPAJAIBE

PA3PE]T:

Teopujcka HacTaBa

BexOe IMpakTyuyHa HacTaBa

Hacrara y 6noky

YkynHo

1

102 0 0

0 102

2. IM/bEBH YUEIDbA:

- VYnosHnaBame ca MCXaHHUKOM;

- PasBujame nHTepecOBarba 3a (PYHIAMCHTAIIHOM TEXHUUKOM HAYKOM, Paid TyMaueka M0jaBa M MEXaHUYKHUX 3aKOHHUTOCTH Y MPUPOIH U HBUXOBE MPUMEHE y NPaKCH U

CBAKOAHCBHOM KHBOTY,

- YnosHaBamwe ca y3pouuMa KpeTara MaTepHjaiHe Tauke u Tena;
- Pa3Bujarbe nHTEpECOBabA 38 AKCUOMAaMa CTATHKE, CUCTEMUMA CHIIA Y PABHH U YCJIOBUMA PABHOTEKE, TEKULUTY M PABAHCKUM HOCAYMMA,
- Yno3naeame ca HalOHCKHM CTatbUMa y MaTepHjany U feopMauyjama Koje OHa U3a3uBajy;
- YnoszHaBame ca rpaddukuM peurapamwy npodjaema cTaTUKe H OTIIOPHOCTH MaTepHjana,

~ PasBujarbe CBECTH O COMCTBEHUM 3HabUMA U CIIOCOOHOCTUMA Jla CTeUEeHa 3Haka NPUMEHY]Y Y CBAKOAHEBHOM XUBOTY.

3. TEME, HCXOJIU, HPEIIOPYYEHHN CAJIPKAJA U K/bYYHH IIOJMOBH CAIPKAJA

Pazpen: Apyrn

Topmwmy dona yacora: Teopuja: 102 vaca;

TEMA

ncxoam
Tlo zaBpiieTky TeMe yueHuk hie OuTH y cTamy na:

IMPENTOPYYEHHU CAJIPKAJ / KJbYUHH ITIOJMOBH
CAPEKAJA

CraTHKa YBPCTHX TeJa

00jacHH 3a/1aTaK 1 N0/e]ly MeXaHHKe

00jacHu 3a1aTaK U MOJEJIA CTATHKE

o0jacH KBANTUTATUBHY W KBAHTUTATHBHY JeQUHILM]Y cune
aHanuzupa byTHOBE 3aKkoHe

objacHU rpad UKo MpeCcTaR/bakhe CHIla

aHanusupa npocTuje npobiieme cnaratbe CHCTEMa KONMHEAPHHX
CHJIa M CHNA Ca UCTOM HanaJHOM TAuKOM rpaduuKi U AHATHTHYUKH
ofjacHM Kako ce NMpUMerbyje pasiarambe Cuia ca HCTOM HaraJHOM
TAYKOM

AehUHUILIE CTATUUKA MOMEHT CHUJIE

objacHu BapumwoHoBy TeopeMy

aHaIM3Upa npocTHje npobiieMe cnarame napajieiHuX U
aHTHMapanenHux cuia rpaduyuky ¥ aHATUTHUKH

HaBeJle MPOCTHje NPUMEPe PABHOTEKA MPOCTUX MALIWHA-KIHHOBH,
H0JTyre, KOTYPOBH

3agaTak W nojaejia MexXaHuKe;

3agaTak v rnoaesia CTaTHKE;

KeanuraTveHa W KBaHTHTATHBHA AeduHUUMja cue;
HbyTHOBM 3aKOHU MEXAHUKE;

I'paduuko rmpeacTaB/bambe CUNA;

Crarame cHcTeMa KOJTMHEapHUX CHNa;

Criarame cHCTEMa CHIla Ca MCTOM; HANMAJHOM TAUKOM;
Paznararme cuna ca MCTOM HAMaHOM TauKOM;
CTaTHyKkd MOMEHT CHNE;

BapurwoHoBa Teopema;

Crnarame napajieiHux cujia;

Crnarame cucTemMa y paBHU;

Crnarame aHTUNApaneaHUX CUNa;

Cnper cuna;

Bepw:kHM NONUroH cuia, rpaMyKy M aHaJIMTHYKH YCIIOBH;
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¢ o0jacuHu xaxo ce oapelyje nonoxaj TexxMIUTA 32 jeNHOCTABHU]E
npumepe

e HaBeJe BPCTE HOCaua, JIeKHULITA U BpcTe onTepeliesa Hocaua

» objacHu kako ce onpeljyje ornope ocAOHUA NpocTe rpene

PaBHOTEka NPOCTHX MALIMHA-KIMHOBH, NONYre, KOTYPOBM;
OTrnop Tpewa nNpu KIU3armwy, OTNOP TPeHa NPH KOTPJbakby;
IMojam TexuiTa;

['padvuko ¥ aHATUTHYKO OApeljuBare TEXNILTA;
TexuiuTe NpaBux U KPUBHX JHHH]a;

TexuiITe OCHOBHUX U CJIOKECHUX MOBPIINHA;

Iojam 1 BpcTe HOCaua, BPCTE JIEXKHMIIITA HOCAYA,

Bpcre ontepehewa Hocaua;

Ipocra rpena;

IMpumepn onpehuparba oTMOpa OCIOHLA NPOCTE TPEAC;
['pena ca npenycruma:

Konzona.

OTnopHoct MaTepujaia

e 00jacHH 3aaTaK OTIOPHOCTH MaTepujaia

e HaBeJIe BPCTE Hanpesama u jeopmanyja

s oBjacHuU MjarpaM HaroHa W [unaTauuje

o objacHu XyKOB 3aKOH

o ONMILE HAUMH pPellaBarba NPOCTHjUX 3aaTaKa Be3aHHX 38
JUMEH3HOHUCAILE eIeMeHaTa H3/I0KEHUX aKCHjaJIHOM Harpe3arby 1
CMULIALY

o objacHu nocTynak oapehuBarmba MOMEHTA HHEPLMje PABHUX
NOBpLIMHA

e pELIU MPOCTHje NPUMepe AMMEH3HOHKCaba NPOCTHX, PABHHUX
Hocaua

e OMNUILE HAYUH PeLlaBaba NPOCTHjUX TPUMEPa TUMEH3HOHHCAA
JIaKHX BpaTuiia

¢ objacHu npumMeHy OjnepoBux obpasana

e OMNMUILE HAYMH PeLlaBaba NPOCTHjUX NIPUMEPa TUMEH3HOHHUCAbA
cry6oa npema OMera-IrocTynKy

3ajaTak HAYKe O OTIOPHOCTH MATEPH)ana;

Onuira gu3uuka cBojcTBa MaTepujaia;

Bpcre nanpesama, e1acTUUHOCT U AedopManmja Tena;
VHyTpawme cuie 1 HanoHu;

HujarpaM HanoHa u qunaraumja;

XYKOB 3aKOH;

J{03BOJBEHM HOPMAJTHU HANOH;

KoeduuunjenT curypHocry;

JluMeH3HOoHHCabE eNleMeHaTa H3OKEHUX aKCHjaloM
Harpesary;

XYKOB 3aKOH 32 CMHLIAE;

JuMeH3NOHHCAbE eeMEHATA U3NTOKEHUX CMULIAY;
MoMeHTH HHepLHje 1 OTIIOPHH MOMEHTH MOBPUIMHE PABHUX
npeceka;.

JuMeH3noHHCaE IPOCTUX, PABHUX HOCAYA,
[IprMepn mpocTe rpeae, rpese ca npernycTuMa i KOH307¢e;
YBHjame;

JluMeH3noHKCatbe TaKUX BpaTHA;

H3eyjame;

OjnepoBu obpacum;

JumeH3uoHucate cTyooBa npema OMera-nocTynky.

Kanemarnka

e Ppa3lHKyje BPCTE KpeTama

¢ HaBCAC OCHOBHC KMHCMATCKE BCITUUHUHC

s 00jacHu MeTo onpeljuBakba OCHOBHHX KUHEMATCKUX BEMYUHA-
(6p3uny, yop3ame..) 3a jeHaKo NPaBOJIMHH|CKO, jeIHAKO
YCTIOPEHO U jeiHaKo yOp3aHo KpeTamwe

o 00OjacHu Ha rpaduky (JujarpaMuMa) Kako ce MpeACTaB/ba jeqHaKO
U NPOMEHJbHUBO NPABOJMHM]CKO KpeTathe

Bpcre kperama;

OCHOBHE KUHEMATCKS BCJIMUHHC,

JeaHako MpaBONMHU]CKO KpeTame;

Jennako ybp3aHo kpeTame;

JenHako ycnopeHo KpeTame;

HujarpamMu jeqHakor U NPOMEHJbUBOT MPABOJIHHUJCKOT
KpeTana;
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o 00jacHu KPUBOJUHHM]CKO KpeTare o Kpusonuuujcko xperare;

e pa3NUKyje BPCTE KpeTara KPYTOr Teja W HerosBe KapakTepucTHKe e JenHAKOKPYIKHO KpeTame;

¢ Kunemaruka tena,

e TpaHcnaTopHO KpeTarbe;

e OGPTHO WK POTALMOHO KpeTae.

e HaBele NOJENY JUHAMHKE e 3ajarak W noAesna JMHaMHUKe;

e HaBe[e OCHOBHE 3aKOHE AMHAMUKE o OCHOBHH 3aKOHM JAMHAMUKE;

e 00jacHH MEXaHHYKH paj U CHary e Cno6oaHu maa U BEPTUKAIHM XUTaLL;

e HaBeJe 3aKOH O OJpXKakby MEXaHUUKE eHepruje e MexaHUuKkM paja v MexaHWuKa cHara:

e 00jacHH LICHTPUIETAIIHY H LeHTpUdyraiHy cuiy e MexaHuuku pai U cHara Koj 0OpPTHOr KpeTatba;

o 00jacHu JanamGepoB npuHLMIT e MexaHuuka eHepruja;

o 00jacHM KaKo ce U3padvyHaBajy OCHOBHE BENHWYMHE NPU KPETary s 3aKOHHU O OJprKalby MEXaHHUYKe eHepruje;
Tmnamuka (TpaHCJ'laIll/IjI/l U POTALNjH) KPYyTOr Tena ' . ¢ CreneH KOPUCHOT J€jCTBa;

e 00jacHH Kako ce n3padyHaBa MOMEHT UHEPLIUje NPOCTUjHX Tesa e Ilenrpanna kperama;

o llenTpuneranya v ueHTpudyraaHa cua;

e MareMaTHUKO KNATHO;

e JlanambepoB NpUHLMIT,

¢ OCHOBHE TUHAMUYKE jeTHAYMHE TpaHCIalMje;

e OcHOBHe IMHAMUYKE jeTHAYMHE POTALlHje OKO HEMOMHYHE
oce;

e MowMeHTH HHeplLyje Tena.

4. YIIVTCTBO 3A JMJAKTHYKO-METOJUYKO OCTBAPUBAILE ITPOI'PAMA
Ha nouverky cBake TeMe yueHMKE YIO3HATH €a UM/bEBUMA M MCXOAMMA, MJaHOM Paja M HaYMHOM ouekuBama. [lpeamer ce peanysyje KPo3 TEOPHJCKY HACTaBY Y KaOMHeTy.
[Mpuirkom ocTBapHBaiba nporpaMa ojesbetbe ce He lenu. lIpenopyka y opraHu3aumjyd HacTaBe je 1o HeAe/baMa peaiusyje TpoUac TeOPUjCKe HACTABE Y APYro) FOAUHH.
[Mpernopyuenu 6poj yacoBa 1o TeMama 3a APVrH paspeq je cienehu:
o Craruka uppcrux Tena (40 yacosa);
e OrnopHocr Marepujana (23 vacosa);
o Kunematuka (21 yacora);
e Jlunamuka (18 yacora).
[Tpunukom peannsanuje Tema Tpeba ce OCNOHUTH Ha NPEA3Hake YUSHHKA U3 (PU3HKE M OCHOBA MALUMHCTRA W enekTpoTexHuke. [lopen Tora yueHuumma tpeda ykasaTu Ha
Be3y ca npeameruMa koje hie Tek n3yuapat. HacraBHe canpikaje Be3UBATH 32 KOHKPETHE MPUMEPHUME U3 MpaKce.
HuenctupaTi Ha CUCTEMATHYHOCTH M MPUMEHH CTCUCHUX 3HAMA Y TIPAKCH.
3a caMmocTanaH pal yueHuka noTpeOHO je MPUNPEMHUTH MaTepyjall i NPoBepY 3Hawa yueHnka. [Tpeasior 3a caMocTanHu pan yueHuka je cienehin:
1. PHKa3 MOJeNIe MEXaHUKE.
PUKA3 cTIarama Cuia.
PUKA3 paznarama cuia,
pUKa3 rpadUuKor ¥ AaHATUTUUKOT oApeluBarba TEXKULITA NPABUX U KPUBUX JTUHU]A.
PUKa3 rpadUyukor ¥ aHATITHYKOT oapehuBamba TeXHMUITA OCHOBHMX M CITOMKECHHMX MOBPILMHA.
pUKa3 BPCTE HOCAYA.
PUKA3 BPCTA HAIpe3amha.

Al
o o ke s o e B
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8. [Tlpukaz Bpcra onrepeherba Hocaya.
9. Tlpuka3 IMMEH3HOHMCAaa MPOCTHMX HOCAYA.
10. Ilpuka3s aujarpama jeHaKkor ¥ NPOMEHJbUBOT MPABOJHUHUjCKOT KpeTatba.

H360p merona u obnuka paja 3a cBaky TeMy oapeljyje HacTaBHUK Y 3aBUCHOCTH O]l HACTABHUX cajpkaja, cnocobHOCTH M noTpeda yuenuka. Kopucturu Bepbanne merone
(MeTola yCMEHOT M3J1arama U JMjaJlolika MeToJa),MeToe IeMOHCTpaltje, TeKCTYaaHO-HaycTpaTuBHe MeTode. [Ipemnoxeny o6auuy pajga ¢y GppoHTaNHy, paj y rpynu Kao
U UHAMBUAYAHU paj.

VYuenuuy tpeba caMoCTaHO Aa KOpUCcTe HHPOpMAaLKje U3 Pa3IMUMTUX U3BOPA (MHTEPHET, CTPY4Ha JIMTEpaTypa, YACONHUCH, YUOSHHLU), BU3YETHO Oaxatbe.

Yuenuke Tpeba ocnocobsbasaru M 0XpabpHBaTH A2 NPOLEHY)Y CONCTBEHM HaNpejak y OCTBAapUBakby 3ajaTaka NpeaMeTa, Kao W Hanpejak Jpyrux ydeHuka y3 oarosapajyhy
aprymMeHTauujy.

VY TOKY LUKOJICKE rOAMHE YypaauTH 4eTUPH MUCMEHA 3a/aTka, OAHOCHO M0 [Ba Y CBAKOM MOJyrOAUIUTY Y Tpajarby OA NO JBa Likoacka uaca (8 wacosa). [lonpasak nucmexor
3ajarka y Tpajamy oa no 1 vaca (4 uaca).

5. YIIVTCTBO 3A ®OPMATUBHO I CYMATHBHO OHEIbUBAILE YUEHUKA

Y HacTaBW OpUJEHTUCAHO] Ka JIOCTH3atby MCXO/1a MpaTe ce U BPeHYjy NpoLec HacTaBe M yuetba, nocturuyha yuenuka (pojyKTH yuerma) u concrsenu paji. HacrasHuk tpeda
KOHTUHYWPAHO Ja IIpaTH HaNpeJaK y4deHMKa, KOjU ce Orjiefd y HauMHy Ha KOJW YUEHMUH NapTHLUMIMPajy, Kako NPUKYIUbajy MOoAaTKe, Kako apryMeHTyjy, eBaliyupajy,
NOKyMeHTyjy uta. Ja 6u BpeaHoBame 6110 00jeKTHBHO U Y (PYHKLHU]H yuetba, MOTPEOHO je YCKIaUTH HUBOS UCXOA U HAYMHE OLCHUBAA.

CyMaTHBHO OLCHMBAKE je BPEeAHOBamke nocTurHyha yueHuka Ha kpajy ceake peanuzosadHe TeMe. CymMaTHBHE OlieHe ce O00ujajy W3 KOHTPOAHUX MM NMUCMEHHX pajoRa,
TECTOBA, YCMEHOT HCIUTHBAA, CAMOCTATHIX WITH FPYTIHUX PajioBa YUeHHKA.

Y ¢dopMaTHBHOM BpeHOBALY HACTABHUK OW Tpebasio a MpOMOBHIIIE IPYITHU AUjasIor, 1a KOPUCTU NUTamka Aa Ou reHeprcao nojarke U3 Hhaukux ujaeja, ajmd v Jia MOMOrHe
pazeoj haukux waeja, naje yyesuuuma nosparthe nadopmaumje, a nopparHe HHGopmMaumje A0OHjeHe O YUSHUKA KOPUCTH Aa NPUIAroiy noayJyaeare, oxpabdpyje yueHuke aa
ouekwyjy kBanuTeT ceor paga. M360p uHcTpyMeHTa 3a OPMATHBHO BPEAHOBAKE 3aBUCH O] BPCTE aKTHBHOCTH KOja ce BpeaHyje.
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Ha3zne npeamera: MUHEPOJIOT'NJA CA TIETPOJIOI'HJOM

1. OCTBAPUBAIBE OBPA30BHO-BACITHTHOI PAJIA — OBJINIIN H TPAJAIBE

PA3PE]T:

Teopujcka HacTaBa BexOe

TlpaxTuuHa HacTaBa

Hacrara y 6noky VkynHo

1

102 0 0

30 132

2. IM/bEBH YUEIDbA:

~ VYnosHaBame ca CBOjCTBMMA MUHEpaia U CTEHa;

- Yno3Haame ca rpaljoM MiIHepaa;

~ PasBujame cxBararba HauUMHA NOCTAHKA U N0jaBJbUBAbA MUHEPaAsIA Y NPUPOLH;
- VYno3HaBatbe PU3MUKUX, XEMHJCKUX U MOPQOJIOLLKMX CBOJCTABA HAJBAXKHUJHX NETPOreHUX MUHEpasIa, Ha OCHOBY KOjJUX fie BPLUUTH HUXOBO MPENO3HABabE;
~  IlpakTHuHO Npeno3HaBarbe MUHEpAJIa U CTUjeHA Y KaOWHETY U NpUpOAN (MHAYCTPUjH);

- OcriocobsbaBatbe 3a caMOCTaHO oApeluBare MHOTMX OpOjHUX TEXHONOIIKHX NapaMeTrapa y HHAYCTPUjCKUM YCIIOBUMA, KOJU CY Y KOpelalyji ¢a MUHEPAJIOTHjoM U

TIETPOJIOTHjOM;

— OenanaBambe TEXHUKOM onpehusakba U yNo3HaBakha MHUHEPaAaa U CT€HA Y KOHKPETHHUM I/IH}JyCTpl/IjCKl/IM yCJ10BUMaA.

3. TEME, HCXOJIU, HPEIIOPYYEHHN CAJIPZKAJA U KJbYYHHU IIOJMOBH CAJIPKAJA

Pazpen: Apyrn

Topmwmuy poua yacora: Teopuja: 102 uaca; Hacrapa y Onoky: 30 yacosa;

TEMA

HCXOHN
Ilo 3aBpeTky Teme ydyeHuk he OUTH y cTamy Ja:

MPEITOPYYEHU CAIPKAJ / KJbYUYHU ITIOJTMOBH
CAJIPKAJA

Onira MeHepoJioruja

JieuHuLLe 110jaM M HAUMH M0jaBJbHBaba MUHEpAJa
pasiiukyje aMmopgHe 0J] KpUcTanacTux MAUHEpaa

HaBOJM OCHOBHE MOjMOBE KpucTanorpaduje

PasIUKyje KPHUCTAJIHE CUCTEME

JeduHuie Mopgoolike ocobuHe MUHepana

objacHm kako ce onpeljyjy BUXoBe PH3NUKE U XSeMH[CKE
ocobune (60jy, cjajHOCT, TBPAMHY, CeUUBHYHY Macy,
LETIJbUBOCT, MPETIOM)

HaBejie KAKO C¢ BPILM KATeropu3aluja MyuHepaa no nocTaHky

Tojam u jiepunML)a MUHEPOJIOTH]E;

HauuH nojas/buBama MUHEpANa;

Kpucranu, kpucranacti 1 aMophHH MUHepav;
Kpucrammanuyja;

VYHyTpauma rpaamka MUHEpasa;

Mopdonowka ceojcTBa MUHEpPana;
Temerpujcka kpucranorpaduja;

Ouznuka CBOjCTBA MUHEpAna;

ITocTaHak MUHepasa.

Cpenujanna
MHHEpPOJOrHja

JeuHuIEe OCHOBHE NETPOreHe MUHepane

Je(pUHHUILE CHOPEIHE METPOTSHE MUHEpAJIe

HaBeJie KaKo ce BPIUM KiacH(uKallija nerporeHe MuHepasie
npemMa XeMHjCKOM cacTaBy

HABOJE KOjU MUHEpa Npunana Kojoj rpynu MuHepasa

OcHoeHu nerporesy mubepanu (Kanour, J[onoMuT, AHXuapur,
T'une, Keapu, Kanueaon, Onan, @enacnary, denacnarouiy,
Jluckynu, Xnoputwy, Iupokcenu, antroonau, ONuBuHH,
cepnenTunu, Enunor, rpasaTi, Bonactonur, BezyeujaH,
cTayponuTt, JIucTeH, CHIMMaHUT, aHany3uT, MUHEpPasi IuHa;
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o 00jacHM KaKo ce JOBOAE Y Be3y MUHEpaIH ca ynoTpedboM y o Cnopeanu nerporedy muHepany (ITupuT, MarHeTuT, THMOHUT,

MHAYCTPH]U U JKHBOTY Xpomur, (cnuHenu), KopyHz, pyrun, Anatur, MoHauur,
uupkoH, 3eonuty, Typmanus, Sepuin, Chen).

o JeduHuIy 3aaaTaK NeTpoIOTHje s 3ajauu nerposioruje;

e pasMKyjy CTEHe MpemMa HauhHy IMOoCTaHKa e [lonena cTeHa npema HaYMHY ITOCTaHKa;

e ONHUCYje cacTaB Marue o CacraB marme;

e Ppa3NUKyje TUNOBE Jy4ermha MarMaTCKUX CTeHa o Jlydemwe MarmaTcKux CTeHa;

e Je(uHuILe CKIION U CTPYKTYPY MarMarTckux cTeHa e Ckon MarMaTckux CTeHa;

e HaBeJe KaKo ce BpUIM K1acH(HKauMja MarMaTcke CTeHe 1o o Knacudukaumja MarmaTcknx cTeHa;
rpynamMa o TlocTaHak CeIMMEHTHHUX CTEHA;

o JeduHUILEe NPOLEC HACTAHKA CEAUMEHTHHX CTeHa o Cxon CeAMMEHTHUX CTEHa;

Ilerpoaoruja e HaBeJe KaKo ce BPUIM KiacHuKaLMja CeNMMEHTHE CTEHe o [Ilonena cenMMEHTHHX CTEHA,

e HABOIM HajBXKHH)e (PaKTOpEe U BpPCTE MeTaMophu3Ma o Kiacuunu cenumeHTu;

e JjeUHHUIIE CKIION METAMOP(HHUX CTeHA e XeMujcKH CEUMEHTH;

s HaBeJe KaKo ce BpUWIM KiacHrKaumja MeTaMop(He CTeHe o OpTaHOreHH CeAUMEHTH;

¢ [locranak MeTaMOpGHUX CTEHa;

o Ciuion meramMopdHUX cTeHa;

o Kiacudukamuja MmeramMmopdHIX cTeHa;
e Kpucranacty mkpusuy;

s Macuene MeTamopdiHe cTeHe.

e 1COHMTA CBOjCTBA MUHEpPaNa Ha OCHOBY (H3MYKUX 0COOMHA o Duzuuka cBojcTBa MUHepana (60ja, orped, cjajHOCT, TBpAHHA,
e OJpe[M KpHUCTajllHE CUCTEME Ha MOJE/IMMa KpUcTaila cnelur(pUuyHa TEKMHA, CEIVBUBOCT, MPEJOM) U CneLrpUUHUX
e OJpEeAM CBOjCTBA CTEHA HA OCHOBY MUHEPAJHOI cacTaBa cBOjcTaBa (IyMUHUCLEHUM]a, MATHETHA, PAAHOAKTUBHA,
(pu3MoNOLUKA CBOJCTBA);
Hacrasa y 0s10Ky e Kpucraniu o0nuuu — MOAENH KPUCTAIIA: TECEPAIHE,

TETParoHaIHE, XEKCArOHAJIHE, TPUrOHATHO-POMOOeIapeKe,
pOMOUYHE, MOHOKIIHHUYHE U TPUKIMHUYHE CUCTEME;

o CreHe OCHOBHM M CIIOPEAHE U MUHEPAIW — tbUXOBa H3UUKa
CBOjCTaBA.

4. YIIVTCTBO 3A JMJAKTHYKO-METOAUYKO OCTBAPUBAILE IIPOI'PAMA
Ha noueTky cBake TemMe yYeHUKe YNO3HATU Ca LMJbEBMMA U UCXOAMMA, NJIAHOM Pajia U HAYMHUMA OLICH UBakbA.
[Tpenopyka y opranuzaluqju TEOpUjCKe HacTaBe je Jla ce [0 Heje/bama peajlu3yje TPouac TEOPHjCKE HAcTaBe M OAEbEHbe Ce HE Aend, [pU OCTBapuBarba HacTase y OJIOKy
oJelbere ce Aenu Ha rpyne 4o 15 yuenuka. [Ipenopydenu 6poj uacosa no Temama 3a APyru paspea je ciegehu:
¢ Onuwra MeHeponoruja (37 wacora):
- Tojam u pedunuumja mureposoruje (3 vaca),
- Hauwx nojasmuara Munepana (5 yacosa),
- Mopdonouika ceojcTa MuHepaia (12 yacoea).
- ®uzsuuka cBojeTBa MuHepana ( 12 yacona).
- Tlocranak munepana (5 yacora).
¢ Creuujanua muneponoruja (33 vaca):
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- OcHOBHHU neTporeHy MuHepanu (21 yac),
- Cnopensu nerporedu MuHepanu (12 yacoga).
e Tlerponoruja ( 32 uaca);
- VBoay nerponorujy (2 yaca),
- Marmarcke creHe (14 yacopa),
- CenumenTHe ctene (10 yacosa),
- MertamopdHe cTeHe (6 yacoBa).
e Hacrapa y 6noky (30 yacoa).
3a caMocTaHe pafoBe YUSHHKA NOTPeOHO je NPUNpPeMMTH MaTepujan v NpoBepy 3Hamwa yueHuka. [Ipeanor rema caMocTaiHuX BexOM 3a Apyru paspen je caeaehu:
1. IlpeseHTauuja kpucTana, KpucranacTa M aMop(pHHUX MUHepaa;
2. Ilpukaz noctaHka MuHepana.
3. [Tlpe3eHTauuja OCHOBHUX NETPOreHUX MUHEpana.
4. Tlpukas xnacudukaguje MeraMoppHHX CTeHa.
[MpuiankoM peajin3aiifje TeMa OCIOHMTH CE Ha MPE/I3HAA YUEHHKA U3 XeMHje U OCHOBA reosioruje. MHCUCTHpAaTH Ha CUCTEMAaTUYHOCTH U NPUMEHU CTEHEHHX 3Haba Y MPaKcH.
3a 0J10K HACTaBY yHEHHKa MOTPEOHO je MPUIPEMUTH MaTepujail v MPOBEPY BEIUTHHA yUEHHKA.
Kopuctutn  BMIEO 3anuce 3a NpuKase W TyMmauelba MojMoBa MuHepasa U creHa. KOPUCTHUTH MHTEPHET CTpPaHWLe, 4acoluce U JIpyry crpyuHy Jureparypy. Obe3denutu
norpebHe moaene kpucrana. Kopuetur y3opke MHHepasla M CTE€Ha M3 LIKOJICKE U APYrux 30upku. KOpHCTUTH MHKPOCKON U APYrY PaclojioKUBY Ornpemy M npubop 3a
NEeTEKUH]Y.
M360p meToaa u obnvka paaa 3a ceaky TeMy ofpeljyje HACTABHUK Yy 3aBUCHOCTHU O] HACTABHUX Ca/ipkKaja, CIOCOOHOCTH U NMOTpeda yueHHKa, MaTepHjaTHUX U APYrUX YCIoBa.
Kopuernru BepbanHe MeToae (MeTOAa yCMEHOT H3jlarama U AHjaoika METo/a), METOAE JeMOHCTpalje, TeKCTyaTHO-uycTpaTieHe Meroae. [peanoskenu obnunu paga cy
dhpoHTanHu, paa y rpynu, pal y napy, UHAMBUIYaNHH paj.

5. YIIVTCTBO 3A ®OPMATHUBHO I CYMATHUBHO OLHElbUBAILE YYEHHUKA

YV HaCTaBH OPUjEHTUCAHO] Ka NOCTU3AKY UCXOAA NpATe Ce U BPEAHY]Y NPOLEC HACTABE U Yuerba, nocTurHyhia yueHuka (MpoLyKTH yuerwa) u concreenu paa. Hacrasuuk tpeba
KOHTHHYWPAHO Ja IPaTH Hampelak y4eHHKa, KOjU Ce Orjiela ¥ HAUMHY HA KOjM YUYESHWUHW NApTHLMINPA]Y, Kako NPHKYNUbajy MNMOJaTKe, KaKo apryMeHTyjy, eBaiyupajy,
JIOKyMeHTYjy UTa. Jla 61 BpenHOBare O1ito 00jeKTHRHO U Y (hYHKLH|H yuerha, MOTPeOHO je YCKITaJUTH HUBOS HCXO0/1a U HAUHHE OLICHHBaMA.

CyMaTHBHO OlICH:HBAILE je BpeAHOBame MocTUrHyha ydeHHWKa Ha Kpajy cBake peanudzoBaHe Teme. CymMaTHBHE OlicHE ce oOHjajy W3 KOHTPOJHHUX WK MUCMEHHMX PajioBa,
TECTOBA, YCMEHOT UCMUTUBAKA, CAMOCTAITHIX WK MPYINHUX PaJoBa YUSHHKA.

VY (opMaTHBHOM BpeIHOBamY HaCTaBHHK OM Tpebasno na mpoMOBHLUE IPYITHU JMjasior, 1a KOPUCTH NMUTama 1a 04 reHepucao noaarke u3 haukux vaeja, anu v 1a NOMOTHE
pa3Boj hauxux uaeja, Aaje ydeHHUMMa noepartue uidopmaumje, a noppaTHe uHGopMauvje 106UjeHe 01l yUSHUKa KOPUCTH Ja NPUIaroau nojaydyasame, oxpabpyje yucHuke na
OLEeHYjy KBATUTET cBOr pajga. M360p MHCTpyMeHTa 3a (OPMATHBHO BPEHOBAILE 32BUCH O/ BPCTE aKTHBHOCTHU KOja ce BpeaHyje.
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Hazne npeamera: OCHOBE MAINNMHCTBA U EJEKTPOTEXHKE

1. OCTBAPUBAIBE OBPA30BHO-BACITHTHOI PAJIA — OBJINIIN H TPAJAIBE

PA3PE/I: Teopujcka HacTaBa BexOe IMpakTyuyHa HacTaBa

Hacrara y 6noky VkynHo

1

68 0 0

0 68

2. IM/bEBH YUEIDbA:

- VYnosHnaBame ca TEPMOAUHAMUYKHM TTPpOLECUMA, KPYKHUM TNpoLecHuMma, CBOjCTBl/IMa U nojaBaMa Y TEYHUM TeanMa;

- Yno3HaBame€ ca paJoM MOTOPA ¢a YHYTpPAllbUM CaropeBameM Kao H eJICKTPHUYHUM MalllHHAMA,;

~  VYouasame 3Hauaja MaminHa 4 ypehaja u ocnocobpaBare Ja HX KOPUCTE U NPAKTHYHO NPUMEHY]Y Y CBAKOJHEBHOM 3KUBOTY;
- Pa3Bujarbe CBECTH O CONCTBEHUM 3HaUMa U CIIOCOOHOCTUMA J1a CTEUEeHA 3Haba MPUMELbY]Y Y CBAKOIAHEBHOM XUBOTY;

- PasBujare OArOBOPHOr OJHOCA 3@ OUYBalbe NPUPOAHHX PECYPCa M EKOJIOLIKE PABHOTEXKE.

- PasBujame cmucia 3a OpraHM30BaH paj, TAYHOCT, CUCTEMATHUHOCT, YPEIHOCT, ONPE3HOCT U EKOHOMHYHOCT;

- Cruuame npaBUIHOT OJHOCA MPeMa CPEICTBIMA 3a Paa U MPUMEHH Mepa 3aluTHTe Ha pafy.

3. TEME, HCXOJU, ITPEITOPYYEHHU CAJIPKAJA H KJbYYHH IIOJMOBH CAAPKAJA

Pazpen: Apyrn

Toaunwumwu poua yacosa: Teopuja: 68 yacosa;

pasnuKyje NpBy U APYru NPUHLUMN TEPMOAHHAMMKE
YOUM BAKHOCT KPYXKHHX TPOLECA Y TPUPOIH
aHaJIM31pa TOIIIOTHY Moh ropuBa

TEMA HCXOoHn NPEITOPYYEHHU CAAPXKAJ / K/bYUYHH IOJMOBH
S [lo 3aBpIIeTKy TeMe YUeHHK fie OHTH y cTamy Ia: CAJPKAJA
ofjacHu NojMOBE PaJHO TeNa, MAEATHHU rac, TepMUUKe BennuuHe | o (OCHOBHHM 3aKOH NpHpoAE;
crama o Paauo Teno, uaeanHu v peajiiu racoBy;
Tepmounamuxa HPUMEHH OCHOBHY JeHAUMHY CTama UACAJHOr raca o TlpBu U Apyry NPUHLUI TEPMOJUHAMUKE;

o Kpyxnu npouecu;
o TopuBa, MOPEKIIO U OCODUHE;
o Tonnorua moh ropusa.

Xuapayaaka u
NHEYMATHKA

HaBeje OCHOBHa cBojcTRa (hyuia,

aHaNM3Mpa jesHauMHy KOHTHHYUTeTa

00jacHH KpeTarme TEYHOCTH y LIEBUMA

OMNULUE paji MyMIIe, KOMIPECopa M BEHTW1ATOpa

e OcoOuHe ¥ KapaKTepUCTHKE TEYHOCTH,
e JeaHauMHa KOHTHHYHTETA;

o Kperamwe TeUHOCTH Yy LIEBUMA;

e Tlymne, kKOMNpecopu ¥ BEHTUIATOPU

Moropu ca yHyTpammum
caropepameM

OMULIE MOTOPE Ca YHYTPALUbHUM CaropeBatbem

objacHu pal 4STBOPOTAKTHUX MOTOpA

objacHH paj JBOTAKTHUX MOTOpa

HaBezie OCHOBHE JIeJI0BE MOTOpa

HaBezie OCHOBHE paznvke u3Mely nocrojehnx Moropa ca
YHYTPALLIbUM CArOPeBabeM

e MorTop Kao npousBojjau cHare

¢ YeTBOpPOTAKTHH MOTOPH;

¢ JIBOTakTHHU MOTOpH;

e ['maBHM Hen0OBM MOTOpA;

e [loceOHM M 3ajeHIYKH JIETIOBU MOTOpA.
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Ha3ne npeamera: MUHEPAJIOTNJA

1. OCTBAPUBAIBE OBPA30BHO-BACIIUTHOI PAJA — OBJIMIM H TPAJAIBE

PA3PE: Teopujcka Hacrasa Bexbe IIpaxTuuna HacTasa Hacraga y 610Ky Ykynuo
I 70 35 0 0 105
2. DNJbEBA YUEbA:

- Yno3HaBame ca CBOjCTBUMA MUHEpaa;

- PasBujarbe nuHTepecosama o rpalju MuHepana;
- Vno3Hapame GUNUKKX, XEMUJCKUX 1 MOPQOJIOLIKMX CBOJCTABA HAjBAKHU]UX NETPOreHUX MUHEpaa, Ha OCHOBY KOjUX fie BPLUMTH HHUXOBO [PENO3HABALE;
- IlpaxTuuHo npeno3HaBame MUHepana y kabuHery;

- OsnajaBare TexHUKOM onpeljuBara 1 npenosHasawa MUHepana y NPUPOAHOM OKPYKeHY;
- CxsBarame HAUMHA NOCTAHKA U M0jaBJbHBAbA MUHEpaIa y IPUPOJIH;

- CxBarame 3Ha4aja MUHepasa Ka0 CHPOBUHA U UHAYCTPUjCKUX MPOAYKATa;

- OcnocobsbaBarbe 32 camocTanHo oapehrBamke MHOMMX OPOJHHUX TEXHONOIIKUX MapamMerapa y HHAYCTPHjCKUM YCIIOBUMA, KOjH CY Y KOpeJlaLjH ca MUHEPaJIOrHjoM 1

NeTPOJIOTHjOM;

- Paseujarbe cBECTH 0 3HAYA]Y OJIPSKHBOT Pa3BOja U €KOJIOIIKE €THKE;
- PasBujare 0ArOBOPHOT OJHOCA 32 OUYBAHE NPUPOAHUX PECYPCA U SKONOLIKE PABHOTEKE.

3. TEME, HCXOIU, MPEITOPYYEHHN CAJIP’KAJA U K/bYYHHU ITOJMOBH CAAPKAJA

Pazpen: Ilpsu

Comuuiwu oua yacora: Teopuja: 70 uacosa; BexxGe: 35 wacosa,

TEMA

HCXOIHu
ITo 3aBpLieTKy TeMe yyeHuk he 6uTH y cTamy ja:

K/bYUHH ITOJMOBH CAJAPKAJA

Onmra MUHEPOJIOTHjA

Teopuja:
o AeduHHMLLIE [10jaM MHUHEpana

e pasnuKyje nojaM MMHepana oj nojMa creHa

e 00jacHM 3a4aTaK MUHEPAJIOrHj€ M HeHy NOoAeny

e 00jacHM Be3y MHHEpANOruje U OCTaIUX Ie0JOLKHX
AUCLMIUIMHA

Teopuja:
¢ MuHepanu — OCHOBHU NOJMOBH W AeUHMLIK]e;
e MuHepanu u crene;

e 3azarak ¥ nojena MUHepaaoruje.

Haunn nojaB/suBama MHHEpaJA y
npupoaH

Teopuja:
o JeGUHULIC TI0jaM MHHEpasa

» 00jacHM HaYMHe 10jaBJbHBaba MUHEpasa
e paziuKyje KpHcTale, KpucTanacTe arperare 1 aMopHe

Teopuja:

o Kpucranu;

» Kpucranusauuja;

o lleHTpu KpucTanM3aLmje, 3aMelU, KPUCTAIM3AUMOHO TI0Jbe;

e D L ot ettt 15555 51
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ITpo3Boama u npeHoc
eNeKTpUYHe eHepruje

OnuuIe NPOU3BOALY U NPEHOC ENEKTPUUHE eHepruje
o0jacHM NojaM M BPCTE ENEKTPUYHUX Mpexa
Hagejsie pasziiike u3mely HaA3eMHUX H MOJI3EMHUX Mpexa

HauuH npou3BOALE €NEKTPUYHE SHepruje;
Enexrpuune mpexe;
lNonena v BpcTe eNEeKTPUUHHX MPeKa.

Enexrpuune uncraianuje

ONUIIY eJIEKTPUUHE MHCTANALME U IUXOBY IPUMEHY
paznuKyje Matepujasie 3a u3Boljerbe eNeKTPUYHUX MHCTaaluja
HaBeJle OCHOBHE [IeJ10B€ OCHIypaya M npekujaua

HaBeJle PasiIMKe y HAUMHY OCBET/bEHA Y jaMaMa 1 Ha
NOBPLUMHCKHM KOMIOBUMA

Enektpuune uHcTanauuje — BpCTe U ynora;

Marepujan 3a usBoljere eeKTPUUHUX HHCTATIAUMja;
Ocurypauu U npekuaad;

EnekTpuuHy U3BOPU CBETIIOCTH Y jaMama W Ha NOBPLUMHCKHUM
KONOBUMA.

EnexrpuuHe Mamiuse ca
NOKpeTameM

ONMUILH EJICKTPUYHE MallIHE
HaBele OCHOBHE pasnuke H3Mel)y reHeparopa u MoTopa
JeAHOCMEPHE U HAU3MEHHYHE CTpYje

objacHu pal reHepaTopa jelIHOCMEPHE U HAM3MEHUYHE CTpYje
OMNULIE HAYWH pajia MOTOpa jeNJHOCMEPHE U HAaU3MEHWYHE CTpYje
00jaCHH MeXaHWUKY TPAHCMUCH]Y

0o0jacHu XMIPOAMHAMMYKY TPAHCMHCH]Y

ofjacHu XUAPOCTATHYUKY TPAHCMUCH]Y

HaBe/ie pasiMuuTe HAUMHe NyLITaba MOTOPA JeIHOCMEpHE CTpYje
Y paa

HaBeJie IMaBHE ISIOBE MOTOpA HAU3MEHUYHE CTpYje

OMULIE HAUWH NYLITaka ¥ Paj aCMHXPOHMX MOTOpa

o0jacHU CHHXPOHE MOTOpE

HaBeJe OCHOBHE BPCTE KOMYTaTOPCKUX MOTOpa

EnekrpuyHe MallnHe-BpCTE U yJora;
[TpuHUMN pana reHepaTopa; jeHOCMEPHE CTPYje;
[MpuHUMT pasa MOTOpA JeAHOCMEPHE CTPYje;
[MpyHUMI paja MOTOpa HAU3MEHWHHE CTPYje;
MexaHuuKa TpaHCMHCHja;

XuaponnHaMuyKa TpaHCMHCHja;
XuapocraTuuka TpaHCMHCH]a;
KoHeTpykuuja aCMHXPOHUX MOTOpa;
[Mywrame y paa acHHXPOHHX MOTOPA;
KoHcTpyKLMja CHHXPOHHX MOTOPA;

BpcTe koMyTaTOPCKUX MOTOpA.

3amTaTa 0 HEMO3BO/LEHOT
HANOHA JOANpPA

HaBeJe HAYHHE 3aLUTHTE O HeJO3BOJLEHOT LOAMPA HAMOHa
OMHILIE MOCTYMAK Mpy’kawa rnpee nomohu noepeheHom on
€JIEKTPHYHE CTPYje

3alITHTA Y3eMIbEHEM, HYJIOBAEM W MallUM HANOHOM;
IMpra nomoh kox1 ynapa eneKTpUYHOM SHEPrujoM.

4, YIIVTCTBO 3A THJAKTUYKO-METOAUYKO OCTBAPHUBAIGE ITPOTPAMA
Ha noueTky cBake TeMe YYEHHKE YIIO3HATH Ca LUM/LEBUMA U HCXOAMMA, NIJIAHOM Paja v HAYHHOM OLEHHBaHA.
[Tporpam ce peanusyje Kpo3 TEOPHJCKY HACTARY Y YUHOHULM U pyaapckoM kabuHeTy. [Ipunukom ocTeapuBara nporpaMa ojesbere ce He nenu. [Ipenopyka y opraHusaumju
HacTage je Mo HeJiesbaMa U peatusyje JBovac Teopujcke Hacrtase. [Ipernopydenu 6poj yacoBa mo TemaMa 3a Apyra paspen je crieaehu:

o TepmonuHamuka (9 yacopa);

Xunpaynvka v naeymatrka (9 yacosa);

MoTopu ca yHyTpauibuM caroperarem (16 yacora);
TpousBoama U MPEHOC eNISKTpUYHE eHeprHje (5 yacora);
Enexkrpuune unctanauuje (5 yacoea);

EnexTpuuHe MaluuHe ca nokperameM (22 yaca);
3awmiTUTa Ol HEI03BOJLEHOr HANOHA AoAupa (2 vaca).

[Tpunukom peanusauuje Tema Tpeba ce OCIOHUTH Ha MpeA3Ha-e yueHHKa u3 usuke H xemuje. [lopen Tora yueHunuma tpeba ykasaTu Ha Besy ca npeaMeTuma koje he tek
usyyasaty. [Ipenopyka je na ce MpUIMKOM OCTBapHBakba NporpaMa Hpallyjy npeseHTaumje 1 pasauumuTe lweMe Koje ce KOpUCTe Y HACTABHOM calpkajy.
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MHCcHCTUpATH HA CUCTEMATHUYHOCTH U IPUMEHH CTEUEHUX 3HAIHA Y TIPAKCH.

3a camocTaaH paj ydeHUuKka ToTpeGHO je PUMPEMHUTH MaTepHjall | MPOBEpY 3Haba yueHuka. IIpemior 3a caMocTalHu paja yueHuka je ciaeaehu:
prKas n306apcKor, H30TEPMCKOT, aaujabaTcKor U H30X0PCKoTr mpoleca.
Pe3EHTALIMja YSTBOPOTAKTHOT MOTOPA.

pe3eHTALMja NBOTAKTHOT MOTOPA.

pe3eHTaLM]ja MyMIIe,KOMIPecopa U BEHTHIIATOPA.

pHUKa3 KpeTamha TCYHOCTH Y LiEBUMA.

pe3eHTALM]a PA3BOAHUX U TPAHCHOPMATOPCKUX HOCTPOjEHba.

pUKA3 eNeKTPUUHUX MPexa.

pUKA3 eNeKTPUUHKUX MHCTANALK]A.

pe3eHTALM]a TeHePaTOpa JeJHOCMEPHE CTPYje.

pE3EHTALM]A MOTOPA jeAHOCMEPHE CTPYKE.

PUKA3 XMAPOCTATHUKE TPAHCMUCH]E.

PUKA3 XUIPOIHHAMUUKE TPAHCMHUCH]E.

PUKA3 MEXaHMUKe TpaHCMUCH]E.

PUKA3 HAYMHA MOKPETaha MOTOPA JeAHOCMEPHE CTpyje.

PUKA3 KOHCTYKLIMj€ aCHHXPOHHX MOTOpA.

PUKA3 CUHXPOHOT MOTOpA.

I

Sk —or

o e i e o [ o ke o [ e e o o o o |

H360p MeTona n obnMka paja 3a cBaky Temy ojpeljyje HACTaBHUK Yy 3aBHCHOCTH OJ1 HACTABHUX Cajpkaja, ClocoOHoCcTH U norpeba yueHuka. Kopucrutu pepbanne meroze
(MeTona ycMeHor uanarawa v JHjanolika MeTona),MeToie IeMOHCTpaut|e, TeKCTYanHO-uaycTpaTueHe meroae. [pennoxenn obnuum pana cy hpoHTaTIHM,pAl Y IPYNU Kao U
WHAMBUAYAIHH paj.

Yuennuu Tpeba caMoCTaNHO 1a KOPUCTe HHBOPMALMje U3 Pa3TMIUTIX U3BOpa (HHTEPHET, CTPYHHA JIMTSPATypa, HaCOMICH, YUOCGHHLIM), BU3YEITHO OMaMame.

6.
YIIVTCTBO 3A ®OPMATHBHO U CYMATHUBHO OUEILUBAIGE YUEHUKA

Y HacTaBH OPHjEHTHCAHO] KA IOCTH3aky UCXO/a NpaTe ¢e 1 BPEAHY]Y MPOoLIeC HACTABE U yuerha, MocTUrHyla yueHHka (TIpoIyKTH yueka) U ConcTBeHU paj. HactasHuk Tpeba
KOHTHHYUPAHO Aa TpaTH Hampesak Y4YeHHKa, KOjH ce OrJiefa Y HauUHY Ha KOJU YUSHHIIM MapTULHINPaAjy, Kako NPUKYTUbajy MOJATKe, KAKO apryMeHTYjy, eBallyupajy,
NoKyMeHTyjy uta. Ja 6u BpenHoBatbe 6uno 00jeKTUBHO U Y (DYHKLUjH yuerba, MOTPEOHO je YCKIaaUTH HUBOS HCXOJA U HAYMHE OLICHUBAKA.

CyMaTHBHO OLICH-MBAKE je BPECAHOBaMmC NMOCTHrHyha ydeHHKa Ha Kpajy cBake peanm3oBaHe TeMme. CymMaTHBHE OLieHe ce No0Mjajy M3 KOHTPOJHMX MIIM IMHCMEHHUX paioBa,
TECTOBA, YCMEHOT MCITUTHBAMA, CAMOCTAITHMX MITH MPYTTHUX pasioBa YUCHHKA.

VY (opMaTHBHOM BpENHOBaY HACTABHUK OU Tpedao Ja MpOMOBHLIE IPYITHU JUjaior, 1a KOPUCTH NMUTaka Aa OW reHepucao nogarke W3 haukux uaeja, aau v a OMOrHe
pa3eoj haukux unaeja, Aaje yuyeHduma noepaTHe uHdopmauuje, a NoBpaTHe UHPOpMaLMje 10OUjeHe Ol YUSHUKA KOPUCTH @ MPUIAroIu NoAyYaBate, oXpadbpyje yueHuke na
OLekYjy KBanUTET CBOI paaa. M300p HHCTpyMeHTa 3a (OPMATUBHO BPEAHORA:E 3aBUCH O BPCTE aKTHBHOCTH KOja ce BpeaHyje.
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Hazuns npeamera: SAINTATA PAJHE U KUBOTHE CPEAHHE

1. OCTBAPUBAIBE OBPA30BHO-BACITHTHOI PAJIA — OBJINIIN H TPAJAIBE

PA3PE]T:

Teopujcka HacTaBa

BexOe IMpakTyuyHa HacTaBa

Hacrara y 6noky VkynHo

1

68 0 0

0 68

2. IM/bEBH YUEIDbA:

— Yno3naeame ca oOnacTvMa 3alUTHTE Ha pajy W 3aLUTUTE )KUBOTHE CPEAMHE;

- PasBujajy cBecT 0 HEONMXOAHOCTH MPUMEHE 3AIITHTE HA Paly H 3aIITHTE XKHBOTHE CPEAMHE U HHXOBY MPUMCHY Y CBAKOIHEBHOM HBOTY, Ka0 U /1a pellapajy
npobsemMe U NpUNpemMajy ce 3a Jasbe 00pazoBarbe;

- PasBujajy oaroBopaH oqHOC 3a OUYBake NPHPOJHUX pecypca U eKONOLIKE PaBHOTEXKE.

3. TEME, HCXOIU, MPEITOPYYEHHN CAJIPKAJA U K/bYYHHU ITOJMOBH CAAPKAJA

Pazpen: Apyrn

Fonumwuru Gona yacosa: Teopuja: 68 yacosa;

TEMA

HCXO0U
Io 3aBplueTKy TeMe yueHuk hie GUTH y cTamy Ja:

IMPENOPYYEHHU CAAPKAJH / K bYYHHU ITIOJMOBH
CAJIPKAJA

OCHOBHH NOjMOBH
3aLITHTE KHBOTHE
cpeanHe

o0jacHM 3HaYaj 3alUTUTE Ha paxy

00jacHH eProHOMCKE 3aXTEBE PaqHOr MEeCTa

Haesie (hakTope KOjU yTHUY Ha 110jaBy NpodeCHOHAIHUX 000/beba
ONULIE CHCTEM M OPraHU3allMjy 3aUITHTE HA pany

06jacHu 3HAYA) MPUKYIJbAA MOJATAKA O UCIOJbABALY NPUPOIAHUX
HOTCHLll/ljaJ'lHl/lX ONacHOCTH Yy CAMOM JICIKHLUTY 34 CUTYPHOCT U
eKcroaTauujy

o 3alUTHTA Ha paay U HEeH 3Hayaj;

o CHUIypHOCHO eproHOMCKE KapaKkTepUCTHKe pajia;

o TloBpene Ha pany u npodecroHanHa 000/betba U (PaKTOPH KOjU
JOBOJE A0 HHX;

o CHcTeM U OpraHy3aluja 3aliTUTe HA pady;

¢ 3Hauaj NPUKYIJbatba MOJATAKA O UCIIO/bABALLY MPUPOAHUX
NOTEHUMjANHMX ONIACHOCTH Y JIEHKHLUTY 38 CUIYPHOCT
MCTpaXkKBaHa M excnioarauMje (NponycH 1 HHCTpYKUMje o
UCTPAsKHOM OylIeHy).

OCHOBHH H3BOPH
ONACHOCTH H Mepe
3amITHTe

objacHu dakTope KOju AOBOAE 10 NMOBPena NpH pany
HaBeJle OCHOBHE Y3BOpe IOBpEia Ha pajty

00jaHM HauMH HacTajarba MEXaHUYKKX MOBPEea Ha paty
HaBeJle OMacHOCTH MPU KpeTakby NPH paay v TPaHCTOpTy
HaBeJe OMAcHOCTH O] eNeKTPUYHE eHapruje H 0GjacHH Mepe
3alUTUTe

o6jacHu 06e3beherse Oywaher Topwa o1 aTMOChepeKor
NpaXcHerba

o0jacHu Mepe 3alTHTe NpyU HoliHOM pany Ha Oywemwy

o [loBpehusame npu pany — GakTopu KOjH AOBOAE A0 NOBpeAa Npu
pazy ¥ OCHOBHH H3BOPH IIOBpena;

o M3BOpM MeXaHMUKUX MOBpeAa Ha MallMHama U ypehajuma,

o OnacHOCTH MpHU KpeTatby NpU pany M TPaHCIOPTY;

o OnacHOCTH 0[] eNEKTPUUHE eHepruje U Mepe 3alITHTE;

o Obesdeljee Oyeher Topma 01 aTMOC(EPCKOr MPAKHEHA;

o Paz Ha Oywemny y HOhHUM ycioBuMa — obezbeheme paauinTa;

o Byweme Ha MouBapHOM TepeHy;

» Byweme ca n1osHuX ofjexara U Mepe 3alUTHTe Ha pajy;
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oGjacHu Mepe 3awruTe Npyu uzsojery OyLuera ca nIoBHUX
ofjekara

00jacHu Mepe 3aluTUTe Npu OyLIehY Y NOA3EMHUM IIpocTopUjama
HaBeJe Mepe 3alTHTe Npy Oyuiewy Ha NOBPILMHCKUM OTKONKMA U
KaMeHOJOMUMA

o0jacHH Mepe RallITUTe Ha paLy NpH OyIIAuKO-MHUHEPCKHM
panosuma

HaBeJe npodecroHamTHa 000/bera U 3BOpe MpodhecHoHaNHKX
obosbera

00jacHH 3Haua] KIIMMe, KITMMATCKUX M MHKPOKITHMATCKUX yCOBa
Ha paJHOM MecTy

ofjacH! XeMHjCKe WITETHOCTH Y PAAHO] OKOTUHH

HaBeJle LITETHOCTH PYAHHUKHX racoBa

00jacHH LUTETHOCTH MUHEPAJIHE U YIJbeHE MTPaLLUHE

o6jacH! XeMUjCKe LWITETHOCTH Y PAIHO] OKONIMHU KAO U MPUCYCTBO
Oyke, BUOpaLMja U HUXOB YTHULA] HAMOjaBY NMPO(ECHOHATHUX
obometba.

00jacHU BaXKHOCT MPaBHUJIHE OCBETIBEHOCTH pajiHe OKOJIMHE

Byuiere y noazeMHUM npocTopyjama 1 objexTuma u mepe
3aLITHTE HA pany;

Bymel-be Ha TIOBPIINUHCKUM KOIMMOBUMA U KAMECHOJIOMHMA U MEPE
3alITUTE HA pany;

OnacHOCTH M Mepe 3aIUTHUTE Ha pafy npu 6yLIauKO-MUHEPCKUM
pajsoBuma;

IpodecuonanHa obosberba U U3BOPH MPOGHeCHOHATHUX 000Jbetba
U 3A1UTHTA paJiHe OKONIUHE;

3nauaj kitume 1 obezdeliere HopMaANTHUX KITUMATCKUX U
MUKPOKITUMATCKUX PAAHUX YCIIOBA,

XeMujcKe LITETHOCTH Y PaJHOj OKOJIMHMU;

PynHuuky racoswu;

MuHepaiHa v yrjbeHa npauiMHa u Ipyre Matepuje
MHUKPOKJIUMATCKUX PAAHUX YCIIOBA;

XeMHjCKe LITETHOCTH Y PaJIHOj OKOJMHM; PYAHUYKH racoBu; Oyka
1 BUGpAaliMje U Mepe 3aLITHTE;

OcBeTibetbe pajiHe OKOJHHE,

TexHHUYKa cpeacTBa
32 THTE U CNACABAKA

HaBeJle JIMYHA 3alUTUTHA CPEICTBA
ofjacHu NpUMeHy JTMYHMX 3aLITHTHUX CPEACTABA

00jacHH MpHUMeHyY KOJIEKTHBHHUX CPE/ICTaBA CUTYPHOCTH M 3aIITHTE
00jacHM MOCTOjarbe YeTe 3a Cracapame, CacTap U OMPeMIbEHOCT
o6jacHu notpedy cnyxbe npse nomohu

onuie nijaH oadpaHe U cralaBama pyaHUKa

ofjacHu HaunH Oyiema OYIIOTHHE 32 MpYykKambe MPBe MOMONN

JInvHa 3aluTHTHA CpesCTBa;

CpencTsa 32 KOIEKTUBHY CUTYPHOCT M 3alUTHUTY;

Yeta 3a cnaiaBarbe - MOPAJTHHM 3HAUaj; CaCTaR, OMTPEMIbEHOCT.
Cnyx6a npee nmomohu;

[Inan ogOpaHe U cnawapama pyAHUKA;

bywemne OyloTHHA 3a npyKawe NpBe NOMONH 3aTpraHuM
JIMUHUMA.
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Pazpen: Tpehn

Topyumwu doua yacora: Teopuja: 125 gaca;

TEMA HCXO0IHu HPEINIOPYYEHH CAJIPKAJH / K bYUYHH ITOJIMOBH
[To 3aBpiueTKy TeMe yueHuk hie GUTH y cTamy Ja: CAIPKAJA
o6jacHH yJIOTY MEAMLMHE y CUCTEMY Mepa 3aLiTUTe NP paiy » Vjora MeIMLMHE U XUI'HjSHE Paja y CUCTEMY MEpa 3alUTUTe Mpu

XHurujeHcka 3amrara

00jacHH yJI0ry XUIHjeHe Y CUCTEMY Mepa 3alUTUTe [Py pay
ONMILE XMIMjeHCKe YCI0BE PajHOr NpocTopa

o0jacHH 3Hayaj TMYHE XUrHjeHe paJHUKa

00jacHu 3Haua] M HAYHMHE OPIKAaBatba XUIMjeHe CTaHOBabA U
6opagka pagHuka y Oapakama

ofjacHu 3HAYa] XMIHjEHE Y TePEHCKUM YCIOBUMA

00jacHH1 3Hauaj U HAYHHE OjlpKaBatba JPYILTBEHOT KMBOTA U
pekpeatyje

paay;
e XurujeHa pagHor npocTopa;

o JlMuHa XMrujeHa pagHuKa;

¢ Xurujena craHoBarba U Gopaska paaHuka y 6apakama 1 Apyrum
TEPEHCKUM YCIOBUMA;

o Hcxpana panuuka;

o JIpyluTBeHH KUBOT, peKpealuja.

YFPO)KaBaH)e H 3al0THTA
AKHBOTHE OKOJIMHE P
HCTPA)XKHAM paaoBHMa

HaBejle OCHOBHE MOjMOBE O KUBOTHO] OKOUHU

o0jacHM 3Ha4aj U3yyaBarma >KHBOTHE OKOJIMHE

00jacHU HauKHE YrpO’KaBarba >KUBOTHE OKOJMHE NPH UCTPAXKHUM
pagoBuMa

o0jacHu HauMHe npeunuifaBamka BOJE

HaBele HauMHe 3alUTHTe Ba3ayXxa

06jacHM OCHOBHE HAUMHE 3ALUTUTE 3EMIbULUTA

o OCHOBHM MOJMOBH 0 )KUBOTHOj OKOJIMHU U 3HAYaj HEeHOT
U3yyaBarba;

o OOnULYM yrpoXKaBarba W MPUHLMITH 3aLUTHUTE KUBOTHE OKOJIHHE
NPH UCTPAKHUM PallOBUMA;

o [Ipeunuinarame Boaa U MoryfiHocT aamwer kopuuihema;

e 3awmTuTa Ba3NyXxa;

o Cratbe, yrposKeHOCT U 3aLUTHTa 3EMJbULLTA;

o PexynTuBaumja 3eM/bHLITa;

o JlonpyHoc pyaapcko-reoiollKMX paaoea yHanpehusamwy ;KMBOTHe
OKOJIHHE;

e Ynora u MoryhHOCTH Hayke, TEXHUKE M 00pa30Bamba y 3aLUTHTH
XKMBOTHE OKOJIMHE.

3amTHaTAa KABOTHE
cpeanne

00jacHM OCHOBHE HAuWHE 3alITUTE TeKyhuX BoMa

00jacHu HauuHe 3arahera Tekyliux Bojia 01 HEMpaBwiIHOTr
OAJIarama

006jacHH LUTETHOCT MHAYCTPHCKUX BOJA M HaUHHe CIIpeyaBamba
JOTOKA Y pevHe TOKOBe

HABEJE BPCTE MEXAHWUYKHX M XeMHJCKUX (uiTepa Koju ce
NpUMELbYjY Y MHAYCTPHjH

HaBee OCHOBHE BPCTE (huTEepa KOje ce KopUcTe y
TepMoesieKTpaHama

o6jacHu npuHLUMN paga dunrepa npu GhroTauMjCKUM npouecuma
ofjacHu npuMeHy BogoHenponycHux gonuja npu Gopmupamny
CMIOJbALLEr O/yIaraluuITa

06jacH! HAUMH CIIPEYABAHA TPOTOKA BOJAE KPO3 OIOKEHU
marepujas

¢ 3aurrura Tekyhux Boza;

¢ 3awruTa Tekyhux Boaa o yTuuaja ca Tia;

¢ 3awruTa Tekyhux BOAa 04 HHIYCTPHjCKHX BOAA;

e 3awTuTa NOA3EMHUX BOJA MOMONY MEXaHHUKMX U XeMH]CKHX
tdbunrepa;

¢ Bpcre gunrepa koa TepmoesiekTpasa;

e Bpcre duirepa koa dpnorauMoHux npoueca;

e BoponenponycHe donuje KOA Crio/ballbux OANaraiMuITa;

o CripevaBarme 10TOKA BOJE KPO3 CMIOJBALILE O/J1arajiuLITe;

o CMarberbe eMUCHje LITeTHUX MUKPOUSCTHIA MHAYCTPH]CKHX
racoBa, y Baziyx, XEMHjCKHUM MyTeM;

o CaBpeMeHe TEXHOJIOTHje U eMHCHja LITETHUX TacoBa;

¢ Bpcre konrpona zaraljeHocTy Basyxa v BOJIE;
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e 00jacHM HaYMHE XeMMjCKOr (PUITPUparba HHIYCTPUJCKUX racosa e Ycnoru npumene duntepa 3a npeuniufiapare Bazayxa y
e HaBeJe OCHOBHE HauMHE NPHMEHE CaBPeMEHUX TeXHONOTHja Y MHAYCTPU)H.
CMatbetby EMHCH]e LITETHUX racoBa
e ofjacHu HauuHe KOHTpone 3araljeHoCTH Baszayxa v BOJE
e ofjacHu ycnoBe npuMeHa pasnuuuTuX GuaTepay pyaapcTey 3a
npeuninhaBame Ba3yxa

4. YIOYTCTBO 3A JMJAKTUYKO-METOJUYKO OCTBAPUBAILE [IPOI'PAMA
Ha noueTky cBRake TeMe YUSHHKE YIO3HATH Ca LMJbEBMMA U UCXOAMMa, TIIAHOM pajia M HAUMHMMa OUCHHUBabA.
Ipeamer ce peanusyje Kpo3 TEOPUJCKY HACTABY y YYUOHHULHM U CHELMjANU30BaHO] yuroHuuu. [IpuiMKoM OCTBapuBaiba [porpama OAe/bee ce He aenu. llpenopyka y
Opra’Huzalyjy HacTaee je o Helesbama peasnusyje ABoYac TeOPUjCKe HacTaBe y APYroj roadHu u tpouac y Tpehoj roauuu. Ilpenopyuenu Opoj yacosa no remama 3a Apyry
paspen je cneaefiu:

e OCHOBHH MOJMOBH 3aIUTUTE KUBOTHE cpenune (10 uacopa);

¢  OCHOBHHM U3BOPM ONACHOCTH U Mepe 3alutute (36 yacora);

o TexHuuka cpeacTBa 3alUTHTE U criacaBamwa (22 vaca).
Tpehu pazpen:

e Xurujencka zawrura (16 vacora);

e YrposkaBame W 3allITUTa >KHBOTHE OKOJIMHE NMPU UCTPAKHUM pajnoBuMa (40 vaca);

e 3amnTuTa >KMBOTHE cpeaune (46 yacona).

IMpunukom peanuzalidje TeMa OCIOHHTH C& HA MpeI3HaMka yUCHHKA U3 OMOOrHje M ONITHX pylapckux pagora. [Ipenopyka je na ce MpUIHKOM OCTBApHBaHka Mporpama
w3palyjy 3agauu koju hie ce mpUMerbUBaTH Y NMPAKTUUHO] HACTABU. MHCUCTHPATH HA CUCTEMATUYHOCTH M IMPUMEHH CTEUSHUX 3HAA Y NPAKCH.

3a camocTanaH paj yyeHuka noTpebHO je MPUNpEeMUTH MaTepujan U NpoBepy 3Hamba yueHuka. [Ipeanor 3a camocTaliHu paa yueHuKa 3a Apyru paspen je cnenehu:
1. Tlpuka3 noTeHUUjATHUX OMACHOCTH OJ1 pOTHPajYIiMX JeNIOBa Y pyAapCTBy.

PHKA3 MOTEHLMW]ATHUX OMACHOCTH MPH KpeTarby Ha paty.

pUKa3 OCHOBHUX U3BOPA OMACHOCTU KOjU MOTY JOBECTH JI0 MEXAHUYKOT MOBpehuBatba.

PHKA3 HAYMHA 3aLITHTE O]l SIEKTPUYHE SHEpruje.

prkas 3awrure Gywaher Topma 011 aTMochepeKor Mpaxmbeba.

pUKa3 IITETHOCTH PYAHUUYKKX [acOBa MyTEM Npe3eHTaLuja.

pUKa3 IITETHOCTH BUOpaLja U BUXOB YTHLA] HA HACTAHAK NMPOodhecHOHANHUX 000bekba.

o e (o e e Rem e

PUKA3 HAUYKMHA OPIKABALE XMIHJEHE PaSHOr NPOCTOPaA.

pPe3EHTALM]A Pada MEXaHUUYKUX cbumepa 3a npeunwhasaise Boae.

pE3EHTALM]A paaa MEXAaHUUKUX U XeMHjCcKUX (uiTepa 3a npeuniuhaparme Basayxa.

pUKa3 CrIpeyaBara zaraljersa NOA3eMHUX BOAA.

pe3eHTALMja paaa (uirrepa Ko TepMOesIeKTpaHa.

peseHTauuja paaa guarepa npu GiIoTaluMjCKUM NpoLEecHMa.

pe3eHTALM]a TOCTaBbatba BOAOHENponycHe Gonuje npe popMuUparba Cnojbaliber OAaraauiuTa.
pe3eHTAIINja XeMHU]CKUX QUIITepa KOjU ce KopucTe 3a npeuunlihapame Ba3ayxa.

PUKA3 MEPHHX CTAHUIA 33 KOHTPOLY KBAIUTETA BA3AYXa U BOJE.

PPENAURELN =S NS LR

S0 dd 0 dd 2
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H360p MeTona u obyiMka paja 3a cBaky TeMy ofapelhyje HacTaBHUK Y 3aBUCHOCTH OJ1 HACTABHMX calpiKkaja, CiocOGHOCTH U MoTpeda yueHHKa, MaTepHjaTHUX U APYTHX YCIIOBa.
Kopucrutu BepbanHe meroe (METoIa yCMEHOr n3jlarama v AMjaollka MeToa), MeTojIe ASMOHCTPaUH]je, TEKCTyanHo-unycTpaTupHe Merone. Ilpeanoxkenu obauuu paga cy

(hpoHTANHU, paa y TPYNHU, pad y napy, MHIMBUAYaATHU paj.

5. YIIYTCTBO 3A ®OPMATHUBHO U CYMATHBHO OLHEILUBAILE YUEHUKA

VY HacTaBW OPUJEHTUCAHO] Ka JOCTH3abY MCX0/a MpaTe ¢e U BpeJHyjy NpoLec HacTaBe M yueiba, nocturuyha yuenuka (NpoayKTH yuetba) u concreenu paj. Hacrasuuk tpeda
KOHTUHYWPAHO JAa [paTH HANpeJaK y4YeHMKa, KOjU Ce OrJle[ld Y HauMHy Ha KOJW YUYEHMLM NapTHLUMNMpajy, Kako NPUKYIUbajy MOJATKe, Kako apryMeHTYjy, eBajlyupajy,
NOKyMeHTYjy uTa. Ja 61 BpenHoBarbe 610 00jeKTUBHO U Y (DyHKUMjH yuersa, MOTPeOHO je yCKIaauTH HUBOS UCX0a M HAYMHE OLIeHHBakha.

CyMaTHBHO OLEHHBabE je BpedHOBae MOocTUrHyha yueHMKa Ha Kpajy cBake peanusoBaHe Teme. CyMaTHBHe oleHe ce N00Hjajy M3 KOHTPOJHHUX MM NMUCMEHUX paioBa,

TECTOBA, YCMEHOI UCMUTUBAA, CAMOCTATHUX UIIH FPYIIHUX PajloBa YUSHHKA.
VY (opMaTHBHOM BpeNHOBaKY HACTABHUK O Tpebano Aa MPOMOBUILE IPyIIHH [Mjanor, Aa KOPUCTU NUTaba Ja Ou reHepucao noaaTke U3 aukux uaeja, anv u Ja NoMorHe

pa3roj hauxux uaeja, Aaje yueHnUMMa nosparHe nHdopmauuje, a nosparHe nHdopMauMje 100MjeHe O YUSHHKA KOPUCTH Ja NPUIAroiM noay4asame, oxpadpyje yueHuke aa
olUeYjy KBaUTeT cBor paja. M360p uHcTpymMeHTa 38 GOPMATHBHO BPEHOBA-E 3aBUCH O/l BPCTE AKTHBHOCTH KOja ce BpeaHyje.
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Hazns npeamera: TEXHOJIOTUJA MATEPHAJAJIA ¥ PYJAAPCTBY

1. OCTBAPUBAIBE OBPA30BHO-BACITHTHOI PAJIA — OBJINIIN H TPAJAIBE

PA3PE]T:

Teopujcka HacTaBa BexOe

TlpaxTuuHa HacTaBa

Hacrara y 6noky VkynHo

1

68 0 0

0 68

2. IM/bEBH YUEIDbA:

~  VYnosHaBamwe ca pazNUYUTUM MaTepHjaliiMa KOjH ce KOPUCTE Y PyJapcTBy;

- Yno3HaBame OCHOBHHX CBOjCTaBa MaTEpHjajia U TEXHOIOLIKHX MPOLeca lHXOBE MPOH3BO/IHC;

~  Ocnocobspaparbe 3a pa3yMeBare OCHOBHUX METasla U JIerypa 3HauajHUX 3a NPUMEHY Y pyAapcTRy;

- PasBujame cBecTH 0 BAKHOCTH rpaleBUHCKUX MaTepHjajia KOjU Cy OJL 3Hauaja 3a NPUMEHY Y pyAapecTBy;
~ PasBujarse cBecTH 0 3Hauajy NpUMEHe APBETA Y PYAAPCTBY;

- Yno3HaBame OCHOBHMX CBOjCTaBa KEPaMHKe, T'yMe M IUTACTUYHMX Maca;
- YnosHaBame ca BPCTBaMa M CBOJCTBUMA MOPUBA U MA3HBA Y PYIapCTRY;
~ VYnosHaBame ca MHIYCTPUJCKUM BOJaMa y pyAapcTBy;

- OcnocodsbaBatbe yUeHHKa /la CTEUSHNM 3HatbMMa MOT'Y BPIIMTH NpapmiiaH u300p MaTepujasa 3a u3paly KOHCTPYKTHBHHUX /IeJI0Ba, ONpeMe U APYTrUuX MallluHa y

pPyAapcTBy;

- PazBujarbe cBECTH O CBOJCTBMMA M BPCTaMa €KCIUIO3MBA;
—  CrTuuame HABUKA 33 PALMOHAIHO KOpUlliehe U MOTPOLLIbY MaTepyjaia.

3. TEME, HCXOJIU, MPEITOPYYEHH CAJIPKAJA H K/bYYHH ITOJMOBH CAIPKAJA

Pazpen: Apyru

Tlopmwrn Goun yacora: Teopuja: 68 yacora;

TEMA

HCXO0AN
ITo 3aBplueTky TeMe yyeHuk fie OuTH y cramwy ja:

MNPENOPYYEHU CAIPKAJ / KIbYYHU ITIOJMOBH
CAPIKAJA

OnmrH nojMoBH 0
MaTepujaaumay

PYAApPCTBY

o 00jacHU OCHOBHE MaTepHjajie y pyJapCcTBy
e HaBeJE KaKO Ce BPLIM MOJeNa MaTepujana y pyaapcTey

3anartak TEXHONOTHje MaTepHjana;
IMoaena Matepujana y pyaapcTsy.

OcoGune matepujaia

¢ 00jacHH OCHOBHA CBOjCTBA MaTepHjana y pyJAapcTBY U HUXOB
YTHLE] Ha TEXHOJIOTH]Y Y PYIapcTBy
e HaBeIe XEMMjCKA CBOjCTBA MaTepujasia y pyaapcTBy

®u3nuko-MexaHu4Ka CBOjCTBA MarepHjana (CTpyKTypa, rycroha,
nopo3HocT, Tepaoha, ysprceroha, KUNABOCT, ENACTUYHOCT,
NJIACTHYHOCT, €IeKTPOMAarHeTcka CBOjCTRA);

XeMujcka CBOjCTBA.

MeTtanu u aerype

e HABeJe KAPAKTEPUCTUKE MeTasa
e o0jacHu noaeny MeTana u jerypa
e Hagene rpaly merana

+ objacuu reoxdje U bErose Jierype

KapakrepucTuke MeTana;
IToaena meTana u nerypa;
I'eoxtje u werose nerype;
Tewku meTanu,
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HaBeJe TeUIKe MeTane
HaBeJe NaKe MeTaje

objacHu nobujame yenuka

HaBele NOJeNY YeamKa

objacHu 0bpany MeTaia u ierypa

00jacHU NMBEHHE, KAbCHE, 3aBAPUBAILE JIEMILEHE
objacHU KOpO3Hjy MeTasa u Jerypa

HaBele BpCTe KOpo3uje

00jacHH 3alITUTHE Mepe O] KOPO3Hje

Jlaky meTanu;

Jobujare venuka;

IMonena uenuka;

Jlerype o6ojenux merana;
O6pana Merana v nerypa;
Kopozuja metana u nierypa;
Bpcre koposuje;

3awTuTHe Mepe 0J Kopo3Hje.

Musepaiana Be3uBa,
maJiTepu 4 0eToH

HaBeJM OILUTE OJMOBE O BE3HBUMA, MasiTepuMa 1 6eToHnMa
o0jacHW MUHEpanHa Be3uBa

NpUKa3z XMAPayIMYHUX BE3UBA

NpHKa3 Ba3/ylIHIX Be3WBa

NpUKa3 BATPOCTAIHUX BE3UBA

objacHu 6eTOH, NpaBbEHE U Hery OeToHa

MuHepanna Be3uBa;
Manrep;

beTow;

XuapaynuuHa Be3UBa;
Baznymna sezusa;
BarpocranHa Be3uBa.

Apso

objacHu ocobuHe apeera

HaBeIe XeMHJCKHU cacTaB ApBeTa

o0jacHH U3MYKa M MexaHHYKa CBOjCTBA APBETA U TPAJHOCT
HaBejle BPCTe ApBeTa

objacHu apBeny rpaly npeera

OcobuHe apeeTa;

XeMMJCKH cacTaB JpBETa;

Ou3MyKa U MeXaHU4Ka CBOjCTBA IPBETA;
TpajHoct npseta;

Bpcra npsera;

Texnuara KepaMuKa,
ryMa u nJjacTuvHe Mace

JpseHa rpaja.
00jacHU TEXHHYKY KepamMuKy TexHuuka kepamuKa;
HaBele BPCTE M N0o0Hjarbe TEXHHUKE KepaMHUKe ['yma;

ofjacHu rymy
ofjacHu BpcTe ryma
ofjacHu nnacTuyHe Mace

TnacTuuHa maca.

HaBEJIW MPUMApHE U3BOPE SHEPTH]je
HaBeJI1 OJIeIly U CacTaB ropupa

Enepruju;
Tlonena u cacras ropuga;

TI'opusa objacHu yBpcTa ropusa Yepcra ropusa;
00jacHHu TeuHa ropyea Teuna ropusa;
o0jacHH racoBHTa rOpHBa I"acoBuTa ropusa.
ofjacHU ynory Ma3usa Masusa;

HaBeJe Nojeny Masuaa IMoaena mazuea;
00jacHu CHHTETHYKA Ma3uBa CuHTeTHUKa Ma3HBa;

Ma3nga

00jacHu MOJIyTeYHA Ma3KBa
objacHu YBpCTa MazuBa
ofjacHu racoBuTa Ma3upa

IMonyreuna mMaszusa;
Ugpcra Ma3usa;
I"acoBuTa Ma3upa.

HNunaycrpujeka Boaa

00jacHU KBATUTET NPUPOAHUX BOAA
objacHu TBApOhY BOAE
00jacHU PyAHUYKE H HHAYCTPH]CKE BOAE U HUXOB KBAUTET

KBanurer npupoaHUX BOJA;
Tepaoha Bone;
PyaHuuKe M MHAYCTPHjCKE BOJE —KBAJIUTET.
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o 00jacHU eKCNIO3MBHE MaTepuje U eKCIIO3HBE o [Ilonena excnio3uBHUX MATEpHja W €KCIIO3UBA;
e HaBele NOJeNy eKCIIo3nBa o Pynapcku excnnosusu;
e 00jacHH pynapeKe eKCIIO3HBE ¢ JledmarpaHTHH €KCIUIO3UBH;
e objacHu nedarpaHTHE SKCTUIO3HBE o bBpuszanTHy excrinosueu;
EKCILI03HBH H CHCTEMH .
A ——— e 0O0jacHu OpU3AHTHE EKCINO3HBE . KapaKTeplfiCTuKe €KCIUIO31BA;
e HaBe/Ie KAPaKTePUCTHKE eKCITO3UBA o Jleronupajyhin wranux;
e 00jacHU cHCTEME 33 HHHULUPAE ECKILIORHBA ¢ moporopeh WTANMH.
s 00jacHu meroHupajyhv wranuu
¢ objacHu crioporopelin wTanuH

4. YIIVTCTBO 3A JMJAKTHYKO-METOJUYKO OCTBAPUBAIGE IIPOI'PAM

Ha noueTky cBake TeMe yUCHHKE YIO3HATH Ca LWJbEBMMA U UCXOAMMA, MIAHOM paja U HAYMHOM OLIeHHBAkA.

[Mporpam ce peaiusyje Kpo3 TEOPUjCKY HACTABY Y YUMOHHULIM U pysapekoM kabuuety. [IpuiinkoM ocTBapHrBarba porpaMa ojiejbetbe ce He jiedu. [Ipernopyka y opranusatuju

HACTABE je N0 HeAC/baMa KOja Ce pean3yje Kpo3 1Bovaca HelIeJbHO TeopHjcke HacTase, [Ipenopydenu 6poj yacoBa no TemMama 3a_ipyru paspen je caeachu:
e OrwTy NojMOBH O MaTepujanuma y pyaapcTey (2 yac);

Ocobune marepujana (6 yacoga);

Mertanu u nerype (10 yacosa);

Munepanna pe3upa, mantepu u Oeton (8 uacoray;

JlpBo (4 uaca);

TexHuuka kepaMuka, ryma u nuiactTuuHe mace (8 yacoea);

Topuea (8 uacora);

Masuga (6 yaca),

HUnpycrpujcke Boae (6 vaca);

Excnnoszuen u cuctemu 3a unuumpame (10 yacora).

TMpuimkoM peanmnzalije Tema TpeGa ce OCTIOHUTH Ha MPEN3HALE YUSHHKA U3 TIPEAMETA OCHOBE MALIMHCTBA M €JIEKTPOTEXHUKE, XEMU]E U OMIITH pyaapceku pasosu. [penopyka
j€ la TMPWIMKOM OCTBapHBakbd MporpaMa yueHuuu uspalyjy pasnuudre npeseHtauuje Koje fie KacHMje KOPUCTUTH Y JAPYruM CTPYYHUM npeaMeTuMa. HHcucTupard Ha
CHCTEMAaTHYHOCTH M MPUMEHH CTCUEHMX 3Hama y NMpakcH. 3a caMocTallaH pajl yueHHKa, M3pady TpeseHTalMja u enadopata Tpeba MPUIPEMUTH pasiMvMTe CaMOCTAHE
AKTHBHOCTH.
1. Tlpuka3 ocobuHa MaTepujana.
pe3eHTaLlja MeTaNa u Jerypa.
pe3eHTallHja MUHEPATHUX BE3UBA, MAJITEpa U DeToHA.
pe3eHTalMja APBETA.
3636HTaLl[dja TEXHUYKE KEPAMUKE, r'yMa U IUTACTHUYHUX Maca.
pUKa3 FrOpYBA W Ma3uBa.
pE3EHTALM]A HHAYCTPUJCKHX BOAA.
pe3eHTaLIMja eKCINIO3KMBa U CUCTEMA 3a HHILIMPALhe.

o ftem B o i o e B o

PN

H36op MeTona 1 o6nvka pana 3a ceaky Temy ofpeljyje HACTaBHUK Y 3aBUCHOCTH O] HACTABHUX caipskaja, cnocobHocTu U notpeba yuenuka. Kopuctutu Bepbanne merone
(MeTo/Ie YCMEHOT u3jarama U JIHjajiollKa MeTo/a), MeTO/Ie IEMOHCTpalyje, TEKCTyalHO-uiycTpaThBHe Metoe. [Tpemioskenu obnuiiy paga ¢y GpoHTaNHU, paja y PpyNnu Kao
U NHAUBUAYAJIHHU pa.
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oGjacHu mpouec KpucTanusauuje MuHepaia (LeHTpu
KpUCTanu3anuje, 3aMeLd, KPUCTAIU3aLHOHO MObEe
pazukyje pasuuuTe obauKe KpucTana

ofjacHM MmojaM MepHoze U pajiijyc joHa

WIYCTPYj€ XOMOTeHH HU3, MPEXKAacTy paBaH W KPUCTAITHY
TELEeTKY

ofjacHu MOjMOBE U30TPONKja U AHU30TPONH]a

o0jacHM KpUcTanacTe arperare

oGjacHu aMophHe MUHEepae

o MUKPOJHTH, pa3BYyUYEHU KPUCTAH, KPUCTATHH CKeNeT U
Apy3e;

« Pagujyc joHa, nepuoae;

o XOMOIeHH HH3, MpeKacTa paBaH, KPHCTATIHA pelleTKa;

o M3oTpormja u aHmzoTponuja;

« Kpucranacru arperatu;

o AMOP(HM MUHEPATH — FeId MUHEPATHUX MaTepHja;

« Uzomopduzam;

o [onumopduszam;

o Ilceynomopdose.

Be:xoe:

HaLpTa PasIHuNTe KpUCTase

HaLpTa KpUCTANacTe arperare

HaupTa aMmophHe MUHepane

TIPUKaXKE MOTUMOpQHe MoardHKaLIMje MUHEpaa
npukaxe o0IMKe M HacTaHak nceyaoMopdosa Koa
PA3IUYUTHX Yy30paKa MUHepana

Beskbe:

o Kpucranu;

o Kpucranacru arperaru;

o AMOpdhHM MUHEpany;

« N3omopdusam, nonumopduszam u neeynomopdose.

Puzpuke ocobnue MuHEpana

Teopuja:

HaOpoju u3nUKke 0cOOMHE MUHEpaIa

objacHu onTHYKe 0COOUHEe MUHepana

onuue 6ojy MUHepana

nipernosHa Bpere 60ja Koa MUHepania

oGjacHn orpe6 wnu 6ojy npaxa MuHepana
ofjacHu NPOBUIHOCT MUHEpana

JepUHHIIE CjajHOCT MUHEpana

HaBesie ¥ 0GjacHH cTeneHe ¢jajHOCTH MUHepasa
objacHu yMUHECLEHLIHjY MUHepana

Habpoju MexaHHuKe ocoOHuHe MUHepana
ofjacHu mojaM crnieurMgryuHe Mace MUHepasa

pasnuKyje MUHepane no cneurdpuyHoj MacH (Jlake, Cpeabe,
TELLKE)

00jacHM eNnacTUYHOCT MUHepana

oapelyje penaTuBHy TBpAWHY MHHepaia Ha OCHOBY Mocose
cKaJie TBpIvHe

pasiuKyje LernbUBOCT M NPESioM MUHepaia

pasiuKyje CTeneHe CaBpLUEHCTBA LENJbUBOCTH

o0jacHM TONIOTHE 0COOMHE MUHepana

o0jacHH enekTpuUHe ocoOKMHe MUHEpana

AeduHHLIE MarHeTHe 0OCOOMHE MUHepana

onpehyje ¢puzmonowke ocodbuHe Mubepana (MUpUC, yKyc,

onumn)

Teopuja:
o Ou3nuke 0ocoOMHE MUHEpana;

o OnTuuke ocodbune munepana (6oja, orped, NpoOBUIHOCT,
CjajHOCT, NYMHHECUEHLM]a MUHepana);

¢ boja muHepana;

» Bpcre 60ja kon MuHepana;

e Orpeb wnu 60ja npaxa MuHepana;

o [IpoBuaHOCT MHHEpana;

¢ CjajHoCT MHUHEpana;

o JlymunecueHnuuja (duyopecueHuuja, pochopecueHLmja);

» Mexanuuke ocobune MuHepana (cneunduyna Maca,
€JTACTHYHOCT, TBPANHA, LETJBUBOCT U TIPEJIOM MUHEpana);

» CrieundpuyHa maca MuHepana;

¢ Enactnunoct MuHepana;

e TBpauHa MUHepana;

o LlenmbUBOCT K Npenom MuHepana;

« TorutoTHe 0cOOMHE MMHepana;

« Enexrpuune ocobuHe MuHepasa;

e MarnerHe ocobuHe MUHEpasia

o Dusnosowke ocobuHe MuHepana (MUpUC, yKyc, Onui,
yMHjamwe Brare);

¢ PaauoakTuBHe 0coOuHe MuHepana.
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5. YIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OIEILUBAIBE YUEHHUKA

YV HACTABW OPHUJEHTUCAHO] Ka JOCTH3alby MCXOIa TpaTe ce M BpeJHyjy NPOLEC HACTABE U yueha, nocturuyha yuenuka (poaykTH yuera) u conctsenu paa. HacragHuk tpeba
KOHTHHYUPAHO Aa TpaTH Hanpelak yueHHKa, KOju ¢e orfiela Y HauMHy Ha KOJM YUYCHWUHW MapTHUMITHPA]y, KaKO NMPUKYILUbAjy NMOJATKE, KAKo apryMeHTY]y, CBayHpajy,
NoxkyMeHTyjy uta. Ja 6u BpenHoBarbe 6uno 00jeKTUBHO U Y (DYHKLUjU yuerba, MOTPEOHO je YCKIaaqUTH HUBOS HCXOJA U HAUMHE OLICHUBAA.

CyMaTUBHO OUEHUBAbe je BpeAHOBake mocTuriyha yueHuka Ha Kpajy cBake peanusosane Teme. CyMaTuBHe oueHe ce 100Hujajy U3 KOHTPONHUX WU MUCMEHHMX PajloBa,
TECTOBA, YCMEHOT HCTIMTHBAbE, CAMOCTAIIHMX WITH IPYITHUX PAZ0Ba YUSHHUKA.

VY ¢opMaTHBHOM BpeAHOBaY HACTABHUK OM Tpebaao Ja mpoMOBHLUE IPYIIHM IHjajIor, 14 KOPUCTH [TUTaba Aa OW reHepucao noaartke us haukux vaeja, anu u aa noMorHie
pa3eoj haukux uaeja, Aaje yueHUMLMMA NOBpaTHe HH(OpMaLKje, a NOBpaTHE UHpOpMaLUje 100UjeHe O/ YYSHHKA KOPUCTH Ja MPUIAroIy NoAyYaBamwe, oxpadbpyje yueHuke na
ouebyjy KBaauTeT cBor paaa. M360p uHCTpyMeHTa 3a (POPMATHUBHO BPEJHOBA-E 3aBUCH Ol BPCTE aKTUBHOCTH KOja ce BpeaHyje.
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Hasus npeavera: IPUTIPEMA MUHEPAJIHE CHPOBUHE

1. OCTBAPUBAIE OBPA30BHO-BACTIMTHOT PAJIA — OBJIMLM U TPAJAE

PA3PEJ:

Teopujcka HacTaBa Beskbe

TlpakTHuHa HacTaBa

Hacrasa y 6oy VkynHo

111

102 0 0

30 132

2. INJBEBH YUEIbA:

~  VnosHaBamwe ca NpolecHMa yCHTHaBaba, KIaCHParba, KOHLEHTPAIHje H O/IBO/IhaBabha MHHEPATHHX CHPOBHHA M MPOM3BO/Ia KOHLEHTPAIIMjE H J1a ce 0Cnocode 1a X
KOPHCTE W NIPaBHIIHO NIPUMEIbY]Y:

- Ocnocobbapatbe 3a Boherbe H Peryjincarbe TEXHONOUIKHX MPOLECa Y MOCTPOjErHMA 3a YCHTHABakbe, KIacHpare, KOHUCHTPALM]Y W O/IBO/IaBabe MHHEPATHHX

CHPOBHMHA M NPOM3BOJIA KOHLICHTpaLHje;

- Tlo3HaBaibe 3Hauaja NpHIPeMe MUHEPATHHX CHPOBHHA Y €KCILIOATAIM]H MHHEPATHUX CHPOBHHA.

- Pa3sBujarbe CBECTH O CONCTBEHHM 3HAMMMA H CTIOCOGHOCTHMA /1a CTEUEHA 3Hatba PHMEHbY]Y Y CBAKOJIHEBHOM XKHBOTY;
~  Pa3Bujaibe 0ArOBOPHOT 0OIHOCA 32 OUYBAIbE MPUPOAHHX PECYPCa H EKOJIOLIKE PABHOTEKE;
~ Pa3ssujare CMUCAIA 30 OPFAHMIOBAH PAJl, TAYHOCT, CHCTEMATHUHOCT, YPEAHOCT, ONPE3HOCT H EKOHOMHUHOCT;
- CTHuarbe NpaBuIIHOT 0ZIHOCA NIPEMa CPEICTBHMA 3 Pajl M IPUMEHH Mepa 3allTHTE Ha pajy.

3. TEME, UCXOJH, NPENNOPYYEHH CA/IPIKAJU U K/bYYHU IIOJMOBH CAJIPIKAJA

Paspen: Tpehn

Tomuusn oma vacosa: Teopuja: 102 waca; Hacrasa y 6:10ky: 30 wacosa;

TEMA

HUCXOaH
Ilo 3aBpuieTKy Teme yueHuk he Guth y cramwy na:

TIPENOPYYEHU CA/IP)KAJ / KJbYYHH TTOJMOBU
CAIPKAJA

VBon y npunpemy
MHHEPAIHHX CHPOBHHA

oBjacHH nojamM MUHepana u pyie

HaBeJie BPCTE M KAPAKTePHCTHKE MUHEpala 1 pysa

0BjachH 3Havaj W IPHTIPEMy MHHEPATHHX CHPOBHHA Y
BAJIOPH3ALM]H JIEIKHIITA MHHEPATHHX CHPOBHHA

0GjacHH MOBE3aHOCT ca eKCIII0aTaLMjOM MHHEPATHUX CHPOBHHA

o Tlojam muHepasia u py;

o Bpcre v kapakTepucTHke MUHepasia U pyia;

« 3Hauaj u NPUMEHa PUTIPEME MHHEPATHHX CHPOBHHA y
BAJOPH3ALIH]H JISHKHLITA MHHEPATTHHX CHPOBHHA;

o TloBe3aHoCT ca eKCI0aTaljOM MHHEPATHHX CHPOBHHA.

00jacHu npUnpeMy cpetber y3opka
ONHLIE HAYMH HCTIMTHBAILA HA CPE/IbE Y30PKY — Biiare,

« [lpunpemarse cpeamer y3opka;
o McnuTuBabe Ha CPelbeM Y30pKy — Bilara, XeMHjCKH cacTas,

Viopkosame XEMHCKOT CAcTaBa, MHHEPOIIOLIKOT CAcTaBa, MUHEPONIOLIKH CACTAB, TPaHYJIOMETPHCKH CACTAB, IYCTHHA;
P! IPaiyIOMETPHICKOT CacTaBa, ryCTHHE o Anammsa [1-T
aHaM3Kpa y30pak 1o nocrynky I1-T o Hcnurusarbe MOryhHOCTH KOHLIEHTpaLMje.
oBjacHu 3Hauaj 1podbersa y [IMC o 3nauaj apobsbera y [IMC;
JIpobbeme HapeJie BpeTe ApoGHmLa o Bpere apoGuanua;

o Ocnobahare MuHepana Apobberem:
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o0jacHu TexHoNorujy npodisera-nocrynke v ocnobahame
MuUHepana
Ae(dHHUILE OTBOPEHH H 3aTBOPEHH LUKITYC APOOIbeHba

[ocTynum apoGmera pyae;

TexHonmoruja apodibersa;

Perynaiija oteopa apobunuue;

OTBOpeHH 1 3aTBOPEHH LIMKIYCH ApOGIbetsa.

ofjacHu 3Ha4aj npocejasama y [IMC
HaBeje BPCTE CUTa
pasiuKyje ytuuajHe hakTope y npocejaBarby MUHEPATHUX

3nauaj npocejaBama y [IMC;
Bpcre cura;
YTuuajHu GakTopu y npocejaparby MUHEPAJIHUX CUPOBHHA;

IlpocejaBame CHMpOBMHA TexHonoruja npocejasamba;
00jacHH TeXHOJIOTHjY npoceJaBal-ba TexHonouke weme Apobibema M NpocejaBarmba.
aHanusupa TEXHOJIOTW]Y U TEXHOJOLLKE LieMe ApodJbetba 1
npocejaBarba
ofjacHu 3Ha4a] Miesea y [IMC 3nauaj Maeeemwa y [IMC;
HaBese BPCTE MIMHOBA Bpcre manHoBa;
oGjacHu ociobaljarbe MUHEpaia MIIEeBeHEM Ocnobahame MUHEpaa MIEBEHEM;
Mirepere 00jacHU TeXHOJIOTH]Y MIICBEHa [NocTynuu mnepera pyae;

pasnuKyje pexume Kkperarba Mesbyhnx Tea y MIMHOBHMA

TexHonoruja mnepera;

Pexxumu kpetama MeJbyhHX Tea y MIMHOBUMA; OTBOPEHH U
3aTBOPEHU LIUKIYCH MIEBEH:A; KPYXKHA LIAPIKA; aAyTOreHO U
N0JyayTOTEHO MJIEBEHE.

Knacupamwe MuHepasnux
CHPOBHHA

HABEJIE MOCTYIKE KJTACHParha MUHEPATHE CUPOBHUHE U BPCTE
KacupukaTopa

06jacHH TeXHONOTU]y Kiacupama y Gnyuanma

pasniuKyje TEXHOJOLIKE LIeMe OTBOPEHOT W 3aTBOPEHOr LIMKITyca
MJleBeHbA

TMocTynum kimacupama MIHSpaJTHE CHPOBHHE;

Bpcre krmacugukaropa;

TexHonoruja Knackparba MUHEPAIHE CUPOBUHE;
Knacupamwe y dnyunuma (Boaa, Bazayx);
TexHooLIKE [IeMe OTBOPSHOT U 3aTBOPEHOT LHKITyCa
MIeBeHba.

Oxkpynmasame H
oTnpamuBame

HaBeAe MOCTYIIKE OKPYbaBakba NPOU3Boa
(arnomepauujy, CHHTEpPOBALE U NIENIETU3ALIH|Y)

pa3IMKyje H3BOpE U y3pOKEe HACTajarbka NpallHHe y OroHUMa
TpUnpeMe MHHEePATHHX CHPOBHHA

CTIPOBOAM OTTPALLMBAKE Y MOrOHMMA

OkpyniaBame Npor3BOJa KOHLUEHTpalKje paiy Aabe
npepane;

Arnomepauyja, CHHTEpPOBalbE U NeleTH3aluja;

H3eopu W y3pouM HACTajara NPaLIMHe Y TOrOHUMA MPUNpeMe
MUHEPaJIHIX CHPOBHUHA;

MeTO,Ele OTl’lpaLl_ll/lBaH)a Y noroHruma.

Hacraga y 6s0xy

[PUKAXKE MOCTYIKE KOHLIEHTpALM)e U LueMe

TeXHOJOILKMX NpoLeca, HAMEHY, YNoTpedy u 3aXTeBe TPIKULUTA
METaMYHHX py1a

[PUKAXKE MOCTYIKE KOHLEHTpALMje U LueMe

TEXHOJIOUWIKUX MPOLEca, HAMEHY, ynoTpeby u 3aXTeBe TpKULITa
HeMETalMYHUX Py Aa.

[TocTynuu KOHUEHTpaLMje U Leme

TEXHOJIOUIKMX NpoLeca, HameHa, ynoTpeba 1 3aXTeBu
TPKULLITA - PYAa U MUHepasia rBoxha, MaHraHa, xpoma,
Boadpama, HUKIIA, KOOaNTa, MOIKOACHE, apceHa, Kanaja,
anyMuHujymMa, 6akpa,3nara, cpedpa, ooBa ¥ LUHKA;
[MocTynuu KOHUEHTpaLuje U Leme

TEXHOJIOLIKMX TTpoLieca, HaMeHa,

ynotpeGa W 3aXTeBU TPXKUILTA - Py U MUHEPAJH, KBapla,
rnuHa, MarHesura, enacnara, JUckyHa, docdara.
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4. YIIVTCTBO 3A TUIJAKTUYKO-METOAUYKO OCTBAPUBAIGE ITPOTPAMA
Ha noueTky cBake TeMe Y4EeHHMKE YIO3HATH ¢a UM/beBUMA M MCX0AMMA, TUTAHOM pPaja i HAYHHOM OLICH-HBakbA.
[porpam ce peanusyje Kpo3 TEOpHjcKy HacTaBy y kaGuHety. [Ipernopyka y opraHuzalyjd TSOPHjCKE HACcTaRe je Ja ce Mo HelesbaMa peaiisyje Tpouac TCOpHjCKe HACTaBe U
OJleJbEHE CE HE JIeNM, MPH OCTBapHBarba HacTaBe y OJIOKY OJeJbebe ce Ieu Ha rpyne Ao 15 yueHuka. [1penopyuenn 6poj yacosa mo Temama 3a Tpehu paspen je cienehu:

e VYBOA Y NpUnpeMu MUHEpaTHUX cUpPOBUHA (7 4acoBa);

o VY3opkoBame (15 yacora);

o Jlpobmemwe (20 uacosa);

« llpocejaBame (15 yacopa);

o Mnegeme (25 vacosa);

o Knacupame MUHepanHux cuposuHa (15 yacopa);

¢ OxpynmuBame U OTHpallBame (5 yacopa);

o Hacrara y 6aoky (30 vacoga).
[Mpunuxom peamusaumje Tema Tpeda ce OCNOHHTH Ha NPEA3HAKE YUYSHMKA U3 (PH3MYKE XeMHUje, MUHepanoryje ca NeTpoJorHjoM K JeRULITA MUHepanHux cuposuda. [lopen
TOra yuyeHuuuma Tpeba ykazatu Ha Be3y ca npeaMeruma koje hie ek usadaparu. [Ipenopyka je ja ce NpHIMKOM OCTBapuBatba nporpama u3paljyjy npeseHraiyje u pasiniure
HIEMe KOje ce KOPUCTE Y HACTAaBHOM Ca/ipiKajy.
I/IHCTI/ITHpaTH Ha CUCTEMAaTUYHOCTHU U NPUMCHHU CTCUCHUX 3HAHA Y TPAKCH.
3a camocTalaH paj ydeHrka noTpedHO je IPUNpeMUTH MaTeprjall i NpoBepy 3Harba yueHuka. Ipeasior 3a camoctaiiu paj yyeHuka je cieaehu:
PUKa3 MPUNPEME CPeIHEr Y30pKa.
pe3eHTalllja TEXHOJIOoTHje 1pobibeiha.
PUKA3 OTBOPEHHX M 3aTBOPEHUX LIUKITyca ApoOJbeHba.
pe3eHTalMja TEXHOJOTHje NpocejaBamka.
PUKa3 TEXHONOLIKMX IEMa NPOocejaBarba.
PHKA3 MJIHHOBA.
pukaz knacudukaropa;
. TlpesenTaumja arnomMepaumje, CHHTEPOBarba M MeNeTH3aALM]E.

9. Tlpukas knacudukaropa.
10. TIprka3s u3BOpa U y3poKa HacTajama MpamvHe y MOrOHAMA NMPUNpeMe MUHEPATHHX CHPOBHHA.

Hzbop meTona u obirka paja 3a cBaky Temy oipeljyje HACTABHUMK Y 3aBHCHOCTH OJl HACTABHUX cajpkaja, cniocobHocTH 1 norpeda yueHuka. Kopucrutu Bepbanne mMeroze
(MeToaa ycMeHor M3araka M JIHjajjollika METOA),METONC IEMOHCTPAaLIMje, TeKCTYaTHO-UyCcTpaTHRHEe MeToze. [lpennoxeny obnuuy pana cy ¢gpoHTanuu,paj y rpynd Kao 1
MHIMBHAYAJHH paz.
VYueHuuy tpeba caMOCTANHO Jja KOpUcTe MH(pOPMaLKje U3 pasInUUTUX U3BOpa (MHTEPHET, CTPYUYHA TMTEepaTypa, YaconucH, YIOEHHULIM), BU3YETHO OnaXkarbe.
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5. YIIYTCTBO 3A ®OPMATHBHO U CYMATHBHO OLIEIbUBAILE YUEHUKA

VY HacTaBu OpUjEHTUCAHO] Ka AOCTH3atbY MCXO/a MpaTe Ce W BpeAHyjy NPOLEC HACTABE W yuetba, nocTurHyha yuenuka (NpoayKTu yuewa) 1 concrsenu paj. Hacrasuuk tpebda
KOHTUHYWPAHO JAa [paTd HANpPeJaK y4eHMKa, KOjU Ce OIJleAd Y HauMHy Ha KOjU YYEHMLM NAPTHLIMIUPAjy, KAKO NPHUKYIUbajy MOJATKE, KAKO apryMeHTYjy, eBaliyupajy,
JNokyMedTyjy uta. Ja 6u BpenHoBarbe 010 00jeKTUBHO U Y (hyHKUMjH yuera, MOTPeOHO je yCKAaauTH HUBOE HCX0a M HAYMHE OLeHHBaba.

CyMaTHBHO OLEHMBAKE je BPEAHOBaHE NOCTUrHyha yueHuka Ha kpajy cBake peanunsoraHe Teme. CyMaTHBHE oueHe ce JoOujajy M3 KOHTPOJHMX MM NHCMEHWX pajoBa,
TECTOBA, YCMEHOT HCTIMTHUBAbE, CAMOCTAIIHMX WM IPYITHUX PafoBa yUeHHKA.

V (dopMaTHBHOM BpeHOBaKY HACTABHUK OW TpebGano Aa NpOMOBULUE FPYNHU JHjaor, 1A KOPUCTH NUTara fa G1 reHepHeao NoaaTke U3 yHeHHUKUX uaeja, aiad u aa
TIOMOTHE Pa3Boj YUEHHUKUX HAeja, Jaje yUeHHIIMMa NoBpaTHe HHdopMaLmje, a nosparTHe HHdopmauyje 1oOujeHe ol yUeHHKa KOPUCTU [a NPUaroay nofyvasare,
oxpabpyje yUeHUKe Ja OLeHYjy KBAIUTET cBOr paaa. M30op uHCTpyMeHTa 3a (OPMATHBHO BPEIHOBAE 3aBUCH OJ1 BPCTE aKTHBHOCTH KOja Ce BpeaHYy]e.
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Hazue npeamera: JERXHIITA MAHEPAJTHUX CHPOBIHA

1. OCTBAPUBAIBE OBPA30BHO-BACITHTHOI PAJIA — OBJINIIN H TPAJAIBE

PA3PE/I: Teopujcka HacTaBa BexOe

TlpaxTuuHa HacTaBa

Hacrara y 6noky VkynHo

111

102 0

0

0 102

2. IM/bEBH YUEIDbA:

- Yno3sHaBawe ca reHe30M JIEKHLITA MHHePATHHX CHPOBHHA,
- Yno3HaBame ca MCTAJTUYHUM, HCMCTAJIMYHUM U JICKULITHMA KayCTO6l/IO.]'Il/ITa;
- PazBujame cxpaTara NPAKTUYHOT M EKOHOMCKOT 3Ha4aja O KBaJMTATHBHO-KBAHTUTATHBHUM CBOJCTBHMA PYJHUX JEXKHITA ¥ CAMUX MUHEPATHUX CHPOBKMHA;
- OcnocobsbaBame yueHHKa Ja rpapUyuKy NPeACTaBe JIEKHLITA MUHEPATHHX CHPOBHHA;

- Pa3Bujame OAroBOPHOr 0JHOCA 3@ OUyBaibe IPUPOAHHX PECYPCa H EKOJIOLIKE PABHOTEIKE.

3. TEME, HCXOJU, HPEITOPYYEHHN CAJIPKAJA 1 KJbYUYHHU IIOJMOBH CAIPAKAJA

Pazpen: Tpehn

Tomuiuwu poua uacora: Teopuja: 102 uaca;

TEMA

HCXOA

Ilo zaBpuieTKy TeMe ydeHuk he GuTH y cTamy aa:

NIPENOPYUYEHH CAJPKAJ / KJbYUHHI IIOJMOBH
CAJPKAJA

Onmre KapakTepucTnKe
JIEKHIUTA MAHEPATHHX
CHPOBHHA

06jacHM yAOry W 3HaYa] IeKULITA MUHEPATHE CUPOBUHE
06jacH1 OCHOBHE MIOjMOBE O JIEKHUIITHMA MAHEPATHUX

CHpOBUHA

aHaiaunsupa MOpC’pOJ‘lOLLlKe THUTIOBE JIEKULUITA MUHEPATHUX

CHpOBHHA

HaBeIC Pa3zuKy y XeMHjCKOM M MUHEPAITHOM CacTaBy pyna

aHaJIN3MPa CTPYKTYPY U TEKCTYPY pyae

o YJiora v 3Ha4aj pyLHUX NEKHULITA KAO MUHEPATHO-CHPOBHHCKE
6aze 3a pa3Boj UHAYCTPHje, TEXHOJIOTHjE U EHEPTeTHKE,

o OCHOBHU NOjMOBY W AeHHHULIK]E HAYKE O JIOKULITHMA
MUHEPATIHUX CHPOBHHA;

o Mop¢honowKy TUNOBH JIEKHUILTA;

o XeMHUjCKH H MUHEPAJIHH CacTaB pyae;

o CTpyKkTypa M TEeKCTypa pyae.

I'enercka kaacupukanuja
JICKHAINTA MHHEPAJIHUX
CHpOBHHA

HaBeae rpylne, Kjace u noTkjiace eHAOreHUX Jexunura u

UXOB HaYUH 00pasoBama

ofjacHn HaunH oOpasoBarka SHAOTSHUX NEXHUITA - MArMaTCKa,
kapOoHaTcKa, nerMaTUTCKa, rpajaeHcka, anduTuTeKa,
CKapHOBCKA, XWIPOTEPMAITHA, BYJITKAHOTCHOCEANMEHTHA
HaBeJIe rpyrne, Kiace v rMoJikiace er3oreHHux JISKUILITA U

HBHUXOB HAYHH 06pa303akba

ofjacHK HauWMH 06pa3oBaba er30reHUX JISKULITA - JICHKHULITA

KOpe pacrnajama, CCAUMEHTHA JCKUIUTA

Hapeae rpyne v kjace MeTaMOp(i)OFCHI/lX JICKUILITA U lbUXOB

HAa4YWH o6pa3OBaH>a

o Enporena nexuuira (MarMarcka, kapooHaTcka, nerMaTuTcka,
rpaj3eHcka, alOMTUTCKA, CKAPHOBCKA, XUJPOTSPMAITHA,
BYJTKAHOTEHOCEAUMEHTHA);

o Erzorena nexxuwura (JIexULITa KOpe pacnaiara, CeAMMEHTHA
JIEXKHIITA);

+ Meramopdorena nexxuiuTa (pernoHanHo MetamopucaHa
JexXuLITa, MeTaMopdHa NexKuLITa).
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o0jacHu HauuH obpazoBama MeTamopdoreHux nexuuTa -

PEruoHanHo MeTaMOpd)ucaHa JICKHUITA, MeTaMop(bHa Jexuyuura

pazIMKyje IEXKUIITA [0 HAYUHY TOCTaHKa
KJIacH(UKYje JeKHIUTA N0 HAYMHY NOCTaHKa

JISKHINTA METATHYHHX
MHHEPAJHHX CHPOBHHA

HaBe/le OTIUTE KapaKTePHCTHKE JISKUIITA METATUYHHUX
MUHEPAIHUX CHPOBHHA

HaBeJe MUHEpaJIe JIeKHLITA MeTATMYHUX MUHEPATHHUX
CHpOBHHA

HaBeJe NPUMEHY JeKHMIUTA METATMYHUX MUHEPaNHHUX
CHpPOBUHA

HaBeJe NeHETCKY M eKOHOMCKY KJIacH(pUKaLK)y JexKULIITA
MEeTaTMYHHUX MUHEPATHUX CHPOBHHA

HaBeJle HajIo3HATHja JIOKUINTA METAIMYHAX MUHEPATHUX
CHPOBHHA

KaTeropuile JNexHUITA 10 BPCTH MUHEPATHE CUPOBUHE

o Jlexxuwra upaux metana (Fe, Mn, Cr);

o Jlesxuwra nerupajyhnx merana ( Ti, Ni, Co, W,Mo);

o Jlexxuwra o6ojennx merana (Cu, Pb-Zn, Hg, Sb, As, Bi);

o Jlexxunwra naxux merana (Al, Mg);

o Jlexuwra nnemMeHuTMX Metana (Au, Ag, Pt ¥ nnatuHoMAu;

o Jlesxuwra paanoaktupuux mMerana (U, Th);

o Jlexxuiura peTiux, pacejaHux U eneMeHara peTkux semamba (Li, Be,
Cs, Nb, Ta,Sc, Ge, Ga, Cd,In, Se);

¢ Y —rpyna, Ce — rpyna)..

JlexxumTa HeMeTATHIHUX
MHHEPAJTHHX CHPOBUHA

HaBe/Ie OTIUTE KAPAKTEPHCTHKE JISKUIITA HEMETATHYHHX
MUHEPATHUX CUPOBHHA

HaBeJe MUHEpPaTe HeMETATUYHHX JIeKULITA

HaBeJe NPUMEHY HeMeTaTMYHUX JIeKULUTA

HaBeJe NeHEeTCKY M eKOHOMCKY KJIacH(pUKaLK)y JeXULITA
LPHUX MeTana

00jacHy HayMH pa3BpPCTaBaba HEMETATMUYHA JEXKUILTA 110
BPCTH MUHEpaNHe CUPOBUHE

HaBeJle HajIO3HATH]a JIEKUILT HEMETAIMUHUX MUHEPAITHUX
CHpPOBUHA

» Jlexxuwra enemenara (B, S, F, dnyoput, conn);

o Jlesxxuiura kpucrana (a36ect, TUCKyHU, MarHe3uTa, Aparor u
NONyAparor kaMmeHa, rpadur, kBapL u ap.);

o Jlexxuiura 3eonuTa;

o Jlexxuiura munepana (6apur, enncnart, runc, aHXHAPUT, MarHe3ur,
TalK, BOJIACTOHUT U [JIp.);

o Jlexxuiura creHa (akTMBHU MUHepanu aojaud — tyd, Opeua,
Nanopuu, BYJKaHCKU reneo)

o I'nune-xaonuHcke, GEHTOHUTCKE, BATPOCTANIHE, KEpaAaMUUKe,
OMeKapeKe;

o I'paljeBMHCKM KAMEH — TEXHHUKH, YKPACHU;

o KapOonaTHe cTeHe — Kpeumak, Kpeaa, NOJOMMT, CUIIMLMJCKE CTEHE;

o Bynkancka crakna.

Jlesxxnmra CHEPreTCKUuxX
MHHEPAJHHX CHPOBUHA

HaBele ONLUTE KAPAKTEPUCTHKE JISKULITA SHEPreTCKUX
MUHEpATHUX CUPOBHHA (cacTaB, (U3MUKO —MeXaHHYKE
0cOOHUHE, XeMU]CKO-TEXHOJIOLLIKA CBOJCTBA)

Hapeade NMpuUMeHy JICKULITA CHEPreTCKMX MUHEPAJIHHUX
CUPOBUHA

HaBeJe reHETCKY M eKOHOMCKY KiiacupuKaumjy

JICHKULITA CHEPIeTCKHX MUHEPDAJTHUX CUPOBUHA

HaBeJe Hajro3HaTH]a JIEXKHIUTA EHEPreTCKUX MUHEPATHUX
CUPOBHHA

o Jlexxuwra yribera (JIMPHAT, MPKKM, KAMEHH, aHTPALIMT);
o JlexxuiuTa y/baHuX IWKPUIbaLa;
o Jle>xuwura Haghre u raca.

4. YIIVTCTBO 3A JHJAKTUYKO-METOJUYIKO OCTBAPUBAIBLE ITPOTPAMA
Ha noueTky cBake TeMe y4eHHKe YMO3HATH Ca UM/bEBMMA K MCXOAMMA, MITAHOM Paja M HAUHHOM OLIeHUBakbA.
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Ilpeamer ce peanusyje Kpo3 TEOPHUJCKY HACTaBy y CreUMjaNu30BaHOj yuHOHHUM U KabuHety. Ilpenopyka y opraHusaLMjM HacTaBe je na ce 1o Heaesbama peanusyje Tpouac
TeopHjcke HacTase. [Ipenopyuenu goua yacopa 3a Tpehn paspes 1o TeMama je crenehu:
o Onuite KapakTepUCTHKE JIEKULLTA MUHEpaIHUX cupoBuHa (10 yacopa);
o [T'eHercka knacuduKaLMja JSKULITA MUHEPATHUX CHPOBHHA (25 uacoBa);
o Jlexuwra METATUYHUX MUHEPAIHUX CUPOBUHA (32 uaca);
o JlexxuuTa HeMeTaIMYHUX MUHEPATIHUX cupoBrHa (20 yacoa);
¢ Jlexuuita eHEepreTCKHX MMHEepalTHUX CHpOBUHA (15 yacoBa);
[Tpuaukom peanuzauuje TemMa OCJIIOHMTH CE€ HAa Npel3Hatba YUSHHKA M3 MPEAMETa XEMHje, OPraHCKe XeMHWje, MHUHEepaloruje ca NeTPOJOrHjoM M MpUIpeMa MHHEPaIHUX
cuposBuHa. Teopujcka HacTaBa ce peasusyje Tpu nyTa HedesbHO. Onesbeme ce He aend y rpyne. Liusp je Ja yueHHUM cTeueHa 3Hara KOpUCTE A JaKlie cXBaTe cajpixaje
OCTAINX CTPYYHMX NpeIMeTa KOju ce u3yuaBajy. MHCUCTUPATH HAa CUCTEeMaTHYHOCTH ¥ NPUMEHH CTEUEHUX 3Hakba Y MPAKCH.
[Tpenopyka je fa ce NpUIKMKOM OCTBapHBatba nporpama uspalyjy 3agauu, npeseHrauuje v pasiniuTe LeMe KOje Ce KOPUCTE Y HACTABHOM CaapxKajy.
3a caMOCTaJIHM paj yUeHHUKa NOTPeGHO je NPUNPeMUTH MaTepujai v NPOBepy 3Hawa yueHuka. [Ipeaor Tema 3a caMocTalHU paj yyeHuka je cnegehu:
puKa3 MOp(PONOLIKMX THIIOB PYAHUX Tena.
PUKA3 CTPYKTYpE pyAe.
PUKA3 TEKCTYPE pyZe.
PUKA3 TeHETCKe KIaCH(UKALH]e JISKHULITA MUHEPATHUX CHPOBUHA.
pe3eHTALIM]ja JIEKUILTA LIPHUX MeTaa.
pe3eHTalMja JeKULITa 000jeHUX MeTana.
pe3eHTalM]ja JISKHILTA JJAKHX MEeTana.
pe3eHTalM]a JISKHILTA ITIEeMEHUTHX MEeTaNa.
pe3seHTaLMja NexULITa 000jeHHX MeTana.
10. IIpesenTaumja exkuLITa paLHOaKTHBHUX MeTasa
11. TIpe3eHTanMja JICKUIITA HEMETATMYHHIX MUHEPATTHUX CHPOBHHA.
12. TlpeseHTalHja JeXKNIITA EHEPreTCKUX MUHEPAIHHX CUPOBUHA.
N360p cajprkaja nporpama M3BpLIEH je nMpeMa 3axteBuma oOpazoBHOr nNpoduia, OAHOCHO MpeMa NOCIOBMMA W PaLHUM 3ajalrMa 3aHuMara, obyxeahieHor o6pazoBHIM
npoduIIoM.
Temarcke 11emuHe nopehaHe cy 1o JOrHYHOM peAoclieny. Y3 CBaKy TeMaTCKy LUeNWHY npenBuieH je 1 opHjeHTallioHH 6poj YacoBa 3a OCTBAPHBALE HABSICHUX caJipKaja.
Ceaky METOJCKY jJEAMHULYY TEOPHjCKe HacTaBe Tpeda MiyCTPOBATH BU3YEIHMM MPUKA3UBAEM JIEKULITA KOje ce oOpal)yje na 61 yueHULM CXBATHIIM MPOCTOPHE KAPAKTEPUCTUKE
JIGKHMILTA, PA3HOBPCHOCT 00JIMKA M BapyjaLiMje caipxkaja pyJHUX KOMIIOHEHTH.
YueHnLH Tpeba caMOCTallHO Aa KOpUcTe MHPOPMALM]jE U3 PasTHYUTHX U3BOPa (MHTEPHET, CTPYUHA JIMTEPATypa, YacOIHCH, YLIOCHHLIM), BU3YEIHO onaxame. MHcucTupaTy Ha
CUCTEMATUYHOCTH Y NMPUMEHU CTEUEHUX 3HAHA Y NPAKCH.
Y oKBUpY peanu3saluje nporpama Tpeda HaBeCTH IPUMEPE JEKHUILTA MUHEPAJIHUX CHPOBUHA Y HALIO] 3€MJbH U CBETY.
ObGage3Ha Cy roaLUIbe HETHPH JeAHOUACOBHA LIKOJICKA MMCMEHA 3a/1aTka M3 reHeTcKe KiacuduKalyje, NeXULITA MeTana, IeKXHLUTA HeMeTala 1 JIeKUILTA YI/beBa.
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5. YIIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OUEILUBAIBE YUEHUKA

VY HacTaBM OpPUjEHTHCAHO] Ka AOCTHU3akY MCXO0Ja NIpaTe Ce U BPEAHY)Y NPOLIEC HACTaBe U y4yera, nocTurayfia yueHuka (MpoayKkTH yuewa) 1 concreeHy pas. HacrasHuk Tpeba
KOHTUHYHUPAHO A2 NPaTH HanpeaaK yYeHHKa, KOjU ce OrJIeAad y HauMHy Ha KOjM YYEeHMUM NapTHUMNMpajy, Kako NPUKYIUbajy MOJaTKe, Kako apryMeHTY]y, €Balyupajy,
JokyMmeHTyjy uti. Ja 6u BpeatoBatbe 6110 00jeKTHBHO U Y QYHKLUJU y4etba, HOTPeGHO je YCKIIAAMTH HUBOE HCXOAA U HAUWHE OLICH-UBAIbA.

CyMaTHBHO OLEHHBALE je BPEAHOBAaH-E NMOCTUrHyha yueHuka Ha Kpajy cake peanusosaHe Teme. CyMaTHBHE oueHe ce N00ujajy U3 KOHTPOJHMX MM NUCMEHMX PajoBa,
TECTOBA, YCMEHOI HCMUTHBAaha, CAMOCTAIIHUX WM IPYNHUX PafoBa YUSHHKA.
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Y hopMaTUBHOM BpeAHOBaKY HACTABHUK GU Tpedanio Aa MPOMOBHILE MPYIHU AWJasior, Ja KOPUCTH NUTatba Aa OU reHepurcao moaaTke U3 yYY4eHUUKUX U/eja, and u Ja
NIOMOTHE pa3BOj YUCHHUKUX M)A, aje YUSHULIMMA MOBpaTHE HH(pOPMaUH]je, a MoBpaTHEe HHPOpMaUKje ToOHjeHe 0 YUSHHKA KOPUCTH Ja MPUIIaroad Noay4daBarbe,
oxpalbpyje yueHHKe Jia OLCHY]Y KBAIUTET CBOT pana. M36op uHcTpyMeHTa 3a GOpMATHBHO BPEIHOBALE 3aBUCH O] BPCTE aKTHBHOCTH Koja ce BpeaHyje.
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Hazns npeamera: PYJAPCKE MAINIMHE U YPEBAJHA

1. OCTBAPUBAIBE OBPA30BHO-BACITHTHOI PAJIA — OBJINIIN H TPAJAIBE

PA3PE]I: Teopujcka HacTaBa BexOe IMpakTyuyHa HacTaBa Hacrara y 6noky VkynHo
111 102 0 0 0 102
\Y 60 0 0 30 90

2. IM/bEBH YUEMbA:

- VnosHapare ca KAPAKTEPUCTHKAMA MALIMHA KOjJe C& KOPUCTE Y PYJAPCTBY;
- PasBujame criocoOHOCTH 32 youaBame 2Hauaja KOpHINfiemha pyJapcKiX MalllHHA MTPH H3BONEHY PYAApPCKUX PajioBa;

- Passujare cBecT 0 MOryhHOCTHMA NpUMeHe pylapeke MeXaHHu3alnje y NOBPLIMHCKO] eKCIUIOaTalujH;

- Pazeujame cBecTH 0 MOryhHOCTHMA NpUMEHE PyIapCKe MEXaHU3aLMje Y NOA3EMHO) eKCoaTauuju;

- OcnocobsbaBatbe 3a ycBajame caapixaja koju Tpeda aa Oyay OCHOBA 3a PAa3yMEBabe OCTAIMX HACTABHUX CAPXKaja Y OKBUPY PyAapcKe CTPYKE;
- PasBujare cMuCIa 32 OPraHW30BaH paj, CUCTEMATHYHOCT, OTPE3HOCT U EKOHOMUYHOCT;
- PasBujare 0ArOBOPHOCTH MPH pajy ca pydapckOM MeXaHM3aUUjoM;

~  Youapathe 3Hauaja 3aIUTUTE HA Pafy U KOpuliherma 3alITHTHE ONpeMe NPU PaLy ca PYJAPCKOM MEXAHU3ALN]OM.

3. TEME, HCXOIU, ITPEITIOPYYEHH CAJAPKAJH U K/bYUYHU TIOJMOBU CAJIPKAJA

Pazpen: Tpehu

lopuiumy Goua yacora: Teopuja: 102 uaca;

TEMA

HCXoaHn
[lo 3aBpiueTKy TeMe YUeHUK fie OMTH y cTamy aa:

IPEIOPYUYEHHU CAJPKAJ / KJbYUHHI IIOJMOBH
CAJIPKAJA

OCHOBHH NOjMOBH

OMUIIIE UCTOPUJCKH PA3BO] PYJAPCKE MEXAHU3ALHU]E

00jacHU EKOHOMCKY OIPaBAaHAOCT paja MallyHa

06jacH! NPOLYKTUBHOCT paja MalinHa

Ol 3Ha4aj CUTYPHOCTH pajia rnpu Kopuinhewy pyJapcke
MeXaHHu3alllje

Hageze BpeTe kKopuwiheHe eHeprije 3a NMoroH pyAaapckux MawHHa
OTIHIIIE BPCTE PAJIHUX CPEIMHA Y KOJHMA Pajie PyJapeKe MaluuHe

e Pa3poj pynapcke MexaHu3alMje y CBETY W KOJ, Hac;

e ExoHomcku edekaT 1 NPOOYKTUBHOCT paja MalluHa;
e Panna cpenuna kao ofjexkar aejcTea pasa MalluHa;

o EHepruja 3a NoroH pyapckux MalllHa.

Pynapcke mammne 0
ypebhaju y noazemnoj
CKCILIOATALHjH

HaBejle NOAeIY PYAAPCKUX MallMHA Y MOA3EMHO] eKCIoaTalnju
aHaNM3Upa MalllkHe 3a OYIIeHhe U bMXOBY NPUMEHY

OMNMLUe CBAKY BPCTY Oyluera: yaapHo, pOTALMOHO, YAapHO-
POTALMOHO, POTALMOHO-yIAPHO OYLIEHE U TEPMUUKO OYyILICHE
onvuie MalllMHE 32 OTKOMNAaBaLE U IbUXOBY IIPHUMEHY

OMMILUE CBAKY MAILMHY 3a OTKOMABAKE W HAUMH HEHOT paja
HABEIe MAIUKHE 33 U3PALY MOA3EMHUX MPOCTOpHja

o Iloaena pynapckux mawmnna 1 ypehaja y noazemHoj
eKCrioaTaumju

s Mawune 3a Gyweme;

e MaluuHe 3a OTKONABAE;

e MawuHe 3a u3pany noA3eMHUX MPOCTOPU]a;

s MawmHe 3a yToBap;

e MaiuuHe 3a TpaHCNIOPT;
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00jacHu MallMHe 33 YTOBAp U HUXOBY NPUMEHY

OnuLUe CBaKy BPCTY MalllMHA 33 YTOBap

o0jacHy MalllMHE 32 TPAHCIOPT H HUXOBY NPUMEHY

OIULUE CBAKY BPCTY MalUVHA 32 TPAHCTIOPT-KOHTHHYAIHE MalliMHe

onuule CBaKy BPCTY MaluMHA 3a TPAHCNOPT-AUCKOHTHYAIHE MaluUMHE

objacHU MalllMHe 3a 32 MyHaBakhe OTKOMAHOT MPOCTOpa

MauwmuHe 3a 3allyaBalbe OTKONAHUX NpocTopa.

Pynapcke mamunnae u
ypebaju y noppmmunckoj
eKCII0ATAIHjH

HaBejle MOy PYAAPCKUX MalluHa U ypehaja y NOBpLIMHCKO)
eKCII0aTalMju

onuuIe MalLMHE 38 OTKOMAaBake U YTOBap M BUXOBY NoJeny
onuiue barepe ca jJeAHUM PAAHUM EIEMEHTOM

W HBUX0BE JET0Be

e ONMUIE YJOTY M paj Xuapay udHor Garepa

onuiie Oarepe ca BULIE PAJHHUX eJieMEHATa U HUXOBE JIeI0Be
OMUIIE TEXHONOTHje paja barepa

onuule pagHe napameTpe Garepa ca jefHUM paJHUM eJISeMEHTOM
objacHu kanauuTeT Garepa ca jeAHUM W BUUIE paJHUX eneMeHaTa
00jacHU KOHCTPYKUH]Y TPaHCOpTepa ca Tpakom

00jacHH KOHCTPYKTHBHE /IS/IOBE TPAHCTIOPTHHX Tpaka

o0jacHH MPOLIEC HACTABJbAA TPAHCIIOPTHHUX Tpaka

ofjacHu crieuujanHe TPAHCTIOPTHE Tpake

00jacHH TPAHCTIOPT XKETEIHULIOM U KAMMOHKMA

objacHu MauvHe U ypehaje 3a oaiarame

OMULIE MOjeANHAYHO IPUMEHY CBAKE BPCTE OlJIarara

OnULIe MALLIHE 38 Paj Ha JenoHujama

[Tonena pynapekux MaiuvHa v ypehaja y noBpLIHHCKO]
eKcroaTaumju;

barepu ca jeaAHUM pagHHUM €1eMEHTOM (IMCKOHTHHYaIHU-
KallMKapu v aperiajHu);

Xunpaynuyau Garep

OcHoBHU NeNloBM Oarepa: cTpena, pyuka, kaluka, odpTHa
miardopma, TpaHcriopTHu ypehaj barepa;

Pannu napametpu Oarepa ca jeIHUM paJIHUM €JIeMEHTOM
Texnonoruja pana 6arepa apernajua

TexHonoruja paga 6arepa kawumkapa

Kanauurer 6arepa ca jeqHuM pagHuM eNeMeHTOM

Barepu ca Buile paHUX eleMeHaTa (KOHTUHYaJTHH-POTOPHU
Harepu u Garepn BefpUvapu);

OCHOBHM NeNIOBH pOTOpHOr arepa: KOH30Ja PaJHOr TOUKA,
PaIHU TOUAK, TPAHCTIOPTEPH Ha Garepy, TpaHCNOPTHH ypehaj
U TOPH:U U JIOWH Jieo Garepa (konuual;

TexHonoruja paga poropHor 6arepa

OcHOBHH NefloBW Darepa Beapuyapa JaHuaHUK ca BeapuuaMa,
BONHULIA NaHUAHHKA, YTOBAPHU ypehaj, BenpuLe, MiIaHupHU
JIe0 ¥ TpaHcnopTHU ypehaj Garepa;

TexHonoruja paga poTopHOr Beapu4apa

Kamauurer Garepa ca BUlUe pagHUX eneMeHara

TpaHCIoOpT KAMHOHHMA H 3KEJIC3HULIOM

KOHCTpYKTHBHU AEIOBH TPaHCTIOPTHUX Tpaka: Hoceha
KOHCTpPYKLMja, BasbLU, OYOHEBH, TPAHCIOPTHA TpakKa,
ypehaju 3a unihese, ypehaju 3a 3atezame, oOpTHA CTAHULIA;
Hacragsbatbe Tpaka (METaIHM €1EMEHTH U BYJIKAHU3ALM]a);

Ounaraﬂ)e ojjlarauuMa ca Tpakom,
M .
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. Zle(bl/lHl/lLlle PaaguOaKTUBHE ocoOnHe MUHEpaia

BesxOe:

e JICTEKTY]€ CBOJCTBA MUHEPAIA Ha OCHOBY (PU3MUKUX 0COOHHA

e U3/Baja MMHepane no 60ju, CjajHOCTH, MPOBUIHOCTH U
orpedy (MakpOCKOICKU, paa ca y30pLuMa MUHepasia)

» onpehyje orpe6 wnm 60jy npaxa munepana

 U3]Baja JYMHUHECLIEHTHE MUHepane (paj ca IeJUTCKOM
JIAMIIOM )

¢ onipeljyje TBpAMHY MUHEpasia 01a0paHuX y30paka

» ozpeljyje MpenoM H LenbUBOCT MUHepana Ha ojabpaHuM
y3opLrmMa

e U3/IBaja MarHeTH4He MUHepase (momMohy MarHeTa uiu
eJICKTPOMAarHeTa)

« ozpeljyje MUpHC, YKYC U 0N MUHEpania Ha y30puHma
MHHepasa

e IETEPMUHMLIE PaIHOAKTHBHE MUHepane (paa ca [ajrep-
Muneposum 6pojauem)

Besxoe:

¢ Onrruuke ocobune muHepana (6oja, orped, MPOBUAHOCT,
CjajHOCT, NYMHMHECUEHLM]a MUHepana);

¢ Mexanuuke ocodune MuHepana (cneurduyna maca,
eNIACTMYHOCT, TBPAMHA, LENbHBOCT U NPEIOM MHHEpana);

s MarHeTHe ocoGMHe MHHepana;

o Dusnodionke ocobune MuHepaia (MUpHC, YKYyC, OIUII,
YIHjabe BIIare);

o PaanoakTHBHE 0OCOOMHE MUHepana.

Mopdonomxe ocobune MuHepaia

Teopuja:
e HABEJIC IPAHHUYHE EJIEMEHTE KPUCTaNa

e pasHKYje MPOCTE U CAOXKEHE KPUCTaNHe 0DN1Ke

» 06jacHu kpucTaiorpadcke oce

o fe(pUHHIIE TapaMeTpe U HHAEKce

o oapelyje napamMeTpe U HHAEKCE MILOCHH

e HaOpOjH W ODjacHU eJIeMEHTe CuMeTpHje

e HaBeJe KpucTarorpadceke cucTeme

e Pa3IMKyje OCHE KPCTOBE MOjEANHNX KPUCTATTHHX CHCTEMA
(TecepanHu, TETPArOHATHU, XEKCATOHAIHU, TPUTOHATHO-
pomGoeapcku,pOMEHUIHH, MOHOKITHHUYHI U TPUKITHHUYHH
CHCTEM)

» pasnukyje oOnrKe Koju npunaaajy oapeheHuM KpucTanHum
cucremMuMa

o 00jacHM BJMDKIbEHbE KpUCTana

e HaBeJIE KPUCTAIHE 3aKOHE MO KOjUMA ce BPLUM GIIKberbe

o pazIuKyje BUAOBE CNKibeba

o aeUHHLIE 3aKOHE GIIMKILEA

Teopuja:
o ['panuunHu enemeHTH KprcTana (MjbOCHH, UBUIIE, POTJHERH);

o [IpocTH U CIOKEHH KPUCTATHH OOJIHLIM;

« Kpucranorpadcke oce;

o [TapaMeTpH U HHIEKCH KPUCTAITHUX MJbOCHH;

o Enementu cumerpuje;

o CBpcTaBame KpUCTATHUX 0ONHKA Y KJace U CUCTEME;

o Kpucrannu cucremu (Tecepaitu, TETPAroHaIHH,
XEKCArOHAIIHH, TPUTOHAITHO -POMO0OeIapCKH, POMOMUHH,
MOHOKIMHUYHU, TPUKIMHUYHU CUCTEM);

o Kpucranorpatcky UIn OCHH KPCTOBH KPUCTAIHUX CUCTEMA;

o O6HLM KpUCTANA;

o bixmene kpucrana.

Besxoe:

e PATHKYjE IPAHMYHE eIEMEHTES KpHUCTaia

e TIPEIO3HAj€ OCHE KPCTOBE MOjeIMHMX KPUCTATHUX CUCTEMA
(TecepanHuy, TETPArOHAIHHU, XEKCATOHAIHU, TPUTOHATIHO-
pomGoenapcky, pOMOUUHI, MOHOKITHHWYHH U TPUKITHHHYHU
CHCTEM)

Bexoe:

o [libocHM, HBHILIE, POTIbERH;

o Kpucranorpagckyt WM OCHU KPCTOBH KPHUCTAITHUX CHCTEMA;

o OOnuuu KpucTana;

o Monenu obiuka kpuctana (IpBeHH MOJEIIH KOjU UMUTUDA]Y
KpUCcTaJlHe 00JIUKE);
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Pazpen: Yersprn

Topyuumwu doua yacora: Teopuja: 60 wacosa;, Hactapa y 6moky: 30 uacosa;

IMomohna mexanu3zanuja

00jacHH KOHCTPYKUM]Y 1 noaeny Oyngosepa
o0jacHu nyr Oyngosepa

objacHu mpoliec paga Oynaosepa

00jacHn TeXHOJIOTWjy punepoBatba

objacHu xanauuTer Oyan03epa

00jacHU KOHCTPYKUMjY yTOBapaue

objacHu napaMerpe yropapaua

OMUIIE TEXHONOTH]Y paja yroBapada
objacHW KanauMTeT yTorapava

ONULIe KOHCTPYKLM]Y CKperepa H HhUXOBY NOAeTy
objacHU TEXHONOTKjy paja ckpenepa
o0jacHH KanaluTeT cKperepa

onulile KOHCTPYKLHU]Y Tpejaep

objacHH TEXHONOrWjy paja rpejaepa
objacHH KamauTeT rpejaepa

OTIHIIIE KOHCTPYKLHU]Y pHjade

onue BpeTe pagHux ypehaja pujaua
objacHu Bpere npodmia nayra pujaya
OTHIIE YJIOTY W KOHCTPYKUM]Y LieBOrnoaraia
OTHIIE ayTOU3AITHLIE

06jacHU BpCTe U KOHCTPYKLHjY KpaHOBe

TEMA ucxomm ITPEIIOPYYEHH CAJIPKAJ / KJbYUYHHU IIOJMOBH
ITo 3aBpiueTKy TeMe yueHUK hie GuTH y cTamy na: CAJIPKAJA
objacHH OMONHE MALLKHE U HUXOBY MOACITY o Iloagena nomohHux MaluuKHa;

o bynnosep;

e YTOBapauu;
o Ckpenepu;
e I'pejaepu;

o Pyjauny;

o Juzanuue;

Mamune u ypehaju 3a
KOHUEHTPANU]Y U
oABaAb-ABA:E

HaBezle TEXHONOILKE JMHM]e W cuMbone MawnHa 1 ypehaja 3a
KOHLEHTpALH]y

00jacHH KOHCTPYKUM]Y U TeXHONOrUjy pana ypehiaja 3a
KOHUETPALM]y

OTUIIE HAYWH PYKOBatha MPOLIECCHOM ONMPEMOM 32 KOHLIETPALIM]y
HaBeJIe TEXHOJIOLIKE JIMHUje U cuMboNu MaluHa v ypehaja 3a
0JBOAHABAE KOHLETpATa

OTIHIIIE TEXHONOTH]Y pajia U HAYHH pYKOBara MallliHa 1 ypehaja 3a
O/1BO/IbABAE KOHLETPATA

TexHonowke nuHuje u cumbonu MawuHa v ypehaja za
PPaBHUTALIHjCKY; KOHLEHTPALIKjY, MAaTHETHY, (pioTaLujy 1
XEMHJCKHMX METOJA KOHUEHTpaLMje;

TexHonoruja paja nojeanHux MawuHa u ypehaja za
KOHIICTPaIH]jy;

KoHcTpyKiHja OCHOBHE MPOLIECHE OTIpeMe;

Hauunu pykoBamwa MawvHama 1 ypeliajuma 3a koHUeTpaumjy;
TexHosomke TUHUje U cuMOonu MatinHa U ypehaja 3a
OJIBO/IH-ABAMC;

Koncrpykuuja maiuna u ypehaja 3a: sryuimasarbe,
(unTpUpae ¥ XuapayIHUHU TPAHCNOPT;

TexHonoruja pafa U HAYMHK PyKOBaka MallMHAMA 1

ehajuma 3a ofiBoAbaBakLE
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e npopauyHa kanauureT: OyHKepa, CKIaAuIUTa, AeNOHHU]a, JoAaBaYa e [IpoG/beme U npocejaBame:

pyae, Apoduiuua, pelera u cura - Kanauurera: 6yHkepa, cknaauuiTa, JenoHuja, AojaBada
¢ npopauyHa ehUKACHOCT MpocejaBama pyae, Apobunuua peLieTa 1 CuTa,
e NpOpayyHa KanauuTeT NOCTPOjeHba 33 MICBEHE U KIACHPathe - EdukacHocTH cura.
e NpopayyHa KanauuTeT NOCTPOjerba 32 KOHLEHTPALH)y
¢ MpOpayvyHa KarnauuTeTa 3a OJIBOIHaBaAke o MueBeme H KIacupame

- Kamanurer nocrpojema,

- Kanauurera MinHoBa ca YenuuHUM Mesbyhium Tenuma,

- MUTMHOBY 32 ayTOTCHO MIICBEHE U

- JIuMeH3Hja MITHHOBA W CHara MOroHCKHX MOTOpa.

- Knacudukaropu: ca cniupanom, ca rpabybama,
XMAPOLMKIOHH, Ba3AyLIHU NPOTOYHH U UEHTPU(YTaTHH,

- XuapayJHuHHU TPaHCIIOPT.

¢ Konuenrpanuja

- Kanauurer noctpojersa 3a KOHUEHTPALIM]y: 32 Mpatbe,
IPaBUTALUjCKY KOHUEHTPALU]y, MATHETHY, DAOTALM)Y U
XEeMUjCKe MeTojie KOHUEeHTpaLuje

- IlpouecHa onpeMa; 6yOmacTi, KOHYCHH U KOPUTAacTH
KOHUEHTPATOPH, MaIUMHE TAT0KHUUH, KOHUCHTPALMOHH
CTOJIOBH, CIUPATHU KOHLEHTPATOpU; OyOHacTH MarHeTHH
KOHLIEHTPAaTopH, (h1oTallMoHe MallMHe, arHTaTopH, navyke.

o OnBoamaBame:

- KanauureT 3a o1BOAWaBabe: 32 3ryLUHABALE, (PUATPUPALHE
U CylLIeH:e

- IlpopauyH OyHKkepa 3a oTkanaeame, 3ByLUHMBaYa, Guirepa,
BAKyyM NYMIIH, PeCUBEpA, JIOBKHU BJIare.

Hacraga y 60Ky

4. YIIYTCTBO 3A JTUJAKTHYKO-METOANYKO OCTBAPUBAILE ITPOT'PAMA
Ha moweTky cBaxe TeMe yUEHHKE YIIO3HATH ca UMIbEBMMA U HCXOMMa, TUTAHOM paZla M HauMHUMa oLeHhHBabuMa. [1peamMer ce peannzyje Kpo3 TCOPHjCKY HACTABY Y YUHOHUUM
1y pyaapckoM kabuHety. [Ipenopyka y opraHusaLMju TEOPUJCKE HACTABE j€ Ja ce MO HejesbaMa peanu3syje Tpovac y TpeheM i aBoyac y YeTBpTOM paspely U OfE/beHE Ce He
JeJIM, TPU OCTBapUBaka HacTaBe y OJIOKY oJesbebe ce lelu Ha rpyme no 15 ydyenuka. [1penopyyenu 6poj yacopa 3a Tpehu paspen no remama je cneaehu:
e  OcHoBHuU nojMoBH (8 uacopa);
e Pynapcke mawmnbe v ypehaju y noasemHoj ekcruioaraunju (42 yacoea);
e Pynapcke mawmse u ypeliaju y noBpLivHckoj ekcniioarauuju (52 vaca).
YeTBpTH pazpea:
e [lomohHa mexanuzaumja ( 25 vacosa),
e Mainune v ypehaju 3a KOHLEHTpaUUjy U oaBabaBaibe (35 uacoa);
o Hacrara y 6n0xy (30 yacora):
- Jpobmeme u npocejarame (8 yacora),
~  Mneseme 1 kacupame (8 uacopa),
- KoHuenTtpanuja (9 uacosa),
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—- Opponmwaeare (5 yacora).
TMpunukom peanuzalidje TeMa OCIOHHUTH C¢ Ha NMPEA3HAka YUYEHHKA W3 MpeMeTa OCHOBA MAIIMHCTBA M EIEeKTPOTEXHUKE M MPUNpeMa MUHEpaTHHX cHpoBuHa. Llusm je na
YUCHHLIM CTCUEHA 3HAMA KOPHUCTE /1A JTAKIIE CXBATE CafpiKaje OCTANNX CTPYHHHUX MPEAMEeTa KOjU ce 3y4aBajy. MHCTUTHpaTH Ha CUCTEMATHYHOCTH U MPHMEHH CTEUEHUX 3Hama
y npakcu.
3a camocTasaH paj] yUeHHKa MoTpebHO je MPUNPEMUTH MaTepUjall U MpoBepy 3Hama yueHuka. [Ipennor rema 3a caMoCTalIaH pajl YueHuKa je crnenehu:
1. TlpukasaTy HIEeMATCKH TMPHUKA3 MOJIeNe pyAapckux MalliuHa U ypehaja.
pukaz Oyuiaher uekuha.
PUKA3 MallMHA 38 OTKOTABALE.
pUKa3 MalllMHa 33 YTOBAp.
pUKa3 MallyHa 32 TPaHCTOPT.
pukas Harepa ca jeHUM PajHKM €NEeMEHTOM (KaluMKap v ApernajH).
pukas H6arepa ca BULUE paJHUX eleMenara (poTopHu Garep W Garep Beapuvap).
pe3eHTaLMja TPAHCIOPTEPA Ca TPAKOM.
lllema onnararma OTKPHUBKE IUIyTOM.
. Wema oanarawa GarepumMa ca jeqHUM PajHUM €1EMEHTOM.
. lllema opsiarama oajarayuma ca Tpakom.
TH paspes:
. Mpuka3 nomohHUX MaluMHa.
I[Mpuka3s Oyano3epa, yropapaya, ckpenepa
[Tpukas rpejaepa, pujaya, Au3anuua
[MpeseHTanmnja onpeMe 3a MAEBEHE W KIacuparbe
I[MpeseHTalinja TEXHOMOMMjE paja MOje/IMHUX MalllMHa 1 ypehaja 3a KoHueTpauujy
[Mpe3enHTaimja TEXHOMOTHjE Paja MOjeIMHIX MAIIMHA U ypehaja 3a OBOAmbaBahe

R R
o R e R Rl e

NN RELNE ~o

YeTs

H360p MeTona 1 0O5HKa pasia 3a CBaKy TeMy ofipeljyje HacCTaBHUK y 3aBUCHOCTH OJ] HACTABHUX cajipykaja, notpeda u HamMeHa maivHe. HactaeHe cajpakaje Tpeba uznaraTv Tako
Jia YYCHUIU pa3yMejy U ynmaMTe OCHOBHEC I'NTABHE ICJIOBE MAIIIMHA, IMTPUHLMWIIC PAJIa U FlbUXOBE KOHCTPYKTUBHE KAPAKTCPUCTHKE. KOpI/ICTI/ITl/I Bep6anHe METO/IC, TEMOHCTPATUBHE
¥ TeKCTyanHo-wiycrparusune merose. LLTo Buwe TpeGa KOPUCTH LPTEKE U CIAUKE KaKo O YUeHHULUM CTBOPUITH LUTO jACHH]Y CIIMKY O W3riefy W paay mawune. [Tpemioxeru

obanuM pasa cy paa y GppoHTy, TPYNHU Kao U MHIMBUAYAIHW pal. Paan npakTHYHOT yrno3HaBamka MallMHa Tpeba y OKBUPY MPAKTHYHE HACTABE MOKA3aTH MAIUVHE Kako Y
HBHXOBOM pajly TaKo M BaH ITpoLeca paja.

5. YIIVTCTBO 3A @®OPMATHBHO 1 CYMATHBHO OUEILUBAILE YUEHHUKA

YV HacTaBH OPHjEHTUCAHO] Ka IOCTH3akby MCXOMA NPaTe ¢e U BpeliHyjy NPOLIec HACTABE U YUeHa, MOCTHIHyNa yueHuKa (IpoayKTH yUuera) i CONncTBeHH pal. HactaBHuk Tpeba
KOHTUHYWPAHO JAa IMpaTH HampedaK YYeHHKa, KOjU ce Orjiefid Y HauMHy Ha KOjW YYEHMUM NapTHLMIUPajy, Kako NMPUKYIUbajy NMOJAaTKe, Kako apryMEHTYjy, eBalyupajy,
OOKYMeHTYjy uta. Ja O6u BpeaHoBatbe OUI0 00jeKTHBHO U Y (DYHKLHUjH yuetba, MOTPEeOHO je YCKNATUTH HUBOE HCXOMA U HAYMHE OLCHHBAIbA.

CyMaTHBHO OLEHHBaE je BpeJHOBake NocTUrHyha yueHHKa Ha Kpajy cBake peanusoBaHe Teme. CyMaTHBHE OLeHe ce 100Hjajy U3 KOHTPONHMX MJIH MUCMEHHX pPanoBa,
TECTOBA, YCMEHOT HCMUTUBAbE, CAMOCTAIIHUX WM IPYITHUX PajioBa yUSHHKA.

VY opMaTHBHOM BpeAHOBaY HACTABHUK OM Tpedasio Ja NpOMOBHLIE MPYIHU AUjaJIor, Ja KOPUCTH NUTama Aa 01 reHepucao nojarke w3 haukux maeja, anu v Ja NoMorde
pa3roj haukux Maeja, Aaje yueHUMLMMa NOBpaTHe UH(opMauMje, a NoBpaTHe UHpOpMaLMje JoOUjeHe O yUeHUKa KOPUCTH Ja MPWIaroiy noayvasame, oxpabpyje yueHuke na
ouekYyjy KBaIuTeT CBOr paja. M300p HHCTpyMeHTa 3a (POPMAaTUBHO BPEAHOBaHE 3aBUCH Ol BPCTE aKTHMBHOCTH Koja ce BpeaHyje.
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Hazuns npeamera: TPAHCIIOPT 1 U3BO3

1. OCTBAPUBAIBE OBPA30BHO-BACITHTHOI PAJIA — OBJINIIN H TPAJAIBE

PA3PE]T:

Teopujcka HacTaBa

BexOe IMpakTyuyHa HacTaBa

Hacrara y 6noky VkynHo

1V

6 0 0

30 90

2. IM/bEBH YUEIDbA:

- VnosHapare ca NPUMEHOM PA3TMUMTHX TEXHUKA U TEXHOIOTHjA TPAHCTIOPTA M U3B03a Y PA3NIUUHUTHM YCIOBUMA TEXHOMOIIKUX MpoLeca eKCIuoarTauuje;

- PasBujarke criocOOHOCTH 3a CXBaTakE 3HAUAja MIPUMEHE TPAHCMOPTHUX MAIIMHA Y MPOoLecy eKCIyIoaTallyje;

- Vno3HaBamwe KapakTepUCTHKA TPAHCTIOPTA TPAHCIIOPTA Y YCIOBUMA MOBPLIMHCKE EKCIIoaTauuje;

- VYno3HaBawe KapakTepUCTHKA TPAHCIOPTa Y YCJIOBMMA NOA3EMHE €KCIIoaTaLje;

~  Yno3HaBae HQjBOKHMUX KApaKTEPUCTHKA TPAHCIIOPTA Y MOrOHUMA 32 [IPUNPEMY MUHEPAIHNX CUPOBHHA;

- Yno3zHaBame HajBRKHH]UX CBOjCTaBa CPEACTABA 3a TPAHCTIOPT U M3BO3 Y PYAAPCTRY;

- Ocnocobsbaparbe yueHHKa 3a CAaMOCTATHO OPraHH30Babe eKCIIoaATALU]e MOJeUHUX TPAHCITOPTHUX CPECTaBa M TPAHCTIOPTHUX CHCTEMA, Ka0 U KOHTPOIY MyLlTaba
¥y MOTOH, OJPKaBarba 1 3ayCTaB/bakba TPAHCTIOPTHE JTHHHU]jE;

- Ocriocobsbapare YHEHHKA 33 CAMOCTAJTHO PELIaBabe jeTHOCTABHU X MpobieMa Be3aHUX 32 TPAHCITOPT U U3BO3;

- PasBujare paaHUX HABUKA W NOACTHUANE UHTEPECOBAbA KOA YUYEHHKA 3a MO3UB KOjU Cy oaabpany;

- JonpuHoc cxBaTamwy yJa0re YOBEKa Y OCBajatby U MEHAtby pajiHe cpeluHe U GopMUparke MPABUIHOT OJHOCA IPEMA 3aALUTHTH PAHE U )KUBOTHE CPEHHE.

3. TEME, HCXOJU, IIPEIIOPYYEHHM CAJAPKAJHA U KJbYUYHH IIOJMOBH CAAPKAJA

Pazpen: Yersprn

Tlopuiumwu doHa yacora: Teopuja: 60 wacosa; Hacrapa y 6noky: 30 yacosa;

TEMA

HCxXoau
[No 3aBpLueTKy TeMe yUeHHK fie OuTH y cTamy Ja:

NPEINOPYYEHHM CAJPKAJ / KJbYUHHI IOJMOBH
CAJIPIKAJA

OCHOBHH NOjMOBH 0
TPAHCNOPTY H H3BO3Y

00jacH! OCHOBHE MOjMOBE O TPAHCIIOPTY U U3BO3Y
HaBeJle (pakTope 3a H30Op HAUMHA TPaHCNOPTA
o6jacHu NoAeTy TPAHCMOPTHHX cpeacTaBa U ypehaja

o OCHOBHHM MOJMOBH O TPAHCIOPTY U M3BO3Y;
o (DakTOpPH KOjU yTHUY Ha N360p HauMHA TPAHCIIOPTa;
» llogena TpaHcnopTHUX cpeAcTaBa u ypehaja.

TpanenopTt Ha
NOBPUIAHCKHM KONOBOMA

HaBeJe OCHOBHE KAPAKTEPUCTHKE TPAHCIOPTA HA MOBPUIMHCKUM
KOIMOBHUMaA

HaBe/IC BPCTE TPAaHCTIoOpTa Ha MOBPIIUHCKHUM KOTTOBUMA

06jacHU OCHOBHY KOHCTPYKLHjY TPAHCIIOPTEPA ¢a TPAKOM
onuiIe NPUMEHY TPAHCMIOPTEPA Ca TPAKOM

00jacH1 OCHOBHE KAPAKTSPUCTHKE TPAHCTIOPTA NPYTroM

HaBeJle eNeMEHTE Npyre U Konoceka

006jacHU CBE BPCTE JIOKOMOTHBA HA MOBPLIMHCKUM KOMOBUMA
HaBeJle BpCTe BaroHa

o KapakTepucTHKe TpaHCNIOPTa HAa MOBPIIMHCKUM KOMOBHMA,
« Bpcte TpaHcnopTa Ha NMOBPIIMHCKUM KOTIOBUMA,

o KoHCTpyKIMja TPaHCTIOPTHUX Tpaka,

o [IpumeHa TpaHcnopTepa ca TPakoM;

o TpaHcnopT Npyrom: e1eMeHTH Npyre 1 KoJloceka;

¢ BpcTe 10KOMOTHBA Ha MOBPLUMHCKKMM KOTIOBUMA;

¢ Baronu;

o [IpuMeHa KAMHOHCKOT TPAHCIOPTA;

« Bpcre kamMMOHa 3a TpaHCIIOPT;
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00jacHM OCHOBHE KapaKTepUCTHKE KAMHOHCKOr TPaHCNopTa
HaBeJe BPCTE KAMMOHA 3a TPAHCIOPT
aHaJIM3Upa pasjvUIHTe BpcTe KOMOHHOBAHOT TPaHCNOPTA

KomOuHoBaHH TpaHCNOPT-YCJIOBH 33 NPUMEHY.

TpaHcooOpT Yy NOA3€MHOj
EeKCIIoATANMjH

HaBeJle OCHOBHE KApPAKTEPUCTUKE TPAHCNIOPTA ¥ MOAZEMHO]
eKCIuIoaTauuju

00jacHu BPCTE TPAHCNOPTa Y MOA3EMHO] €KCII0ATALM) U
HaBeJle OCHOBHE MPUHLMIE MOA3EMHOI TPaHCIopTa
00jacHu TpaHcnopT rpaby/bacTUM TpaHCHOPTEpUMA,
CKpenepuMa, jJaMCKUM KaAMHOHETUMA

06jacHu TPAHCIOPT HKENE3HULIOM U BPCTE JIOKOMOTHBA Y
NOAZEMHO] eKcIuIoaTaumju

00jacHu NpUMEHY TPAHCTIOPTHUX TPAKa Y MOJA3EMHO]
eKCIUI0aTal1ju

00jacHH NPUMEHY JaMCKHX JKUUapa y N0/3eMHO) eKCIIoaTaluju

TpaHcnopT y NoA3eMHOj ekcnnoaraluju;

BpcTe TpaHCTIOPTHUMX cpelcTaBa Y MOJA3EMHO]j eKCIIoaTal | H;
OCHOBHH NPUHUMIHY NOA3EMHOT TPAHCIOPTA;

I'pabysbactu Tpancnoprepu;

Ckpenepu;

Jamcku KaMHOHETH;

Bpcte nokoMoTHBa;

[TpuMeHa TpaHCIIOPTHUX TPaKa y MOA3EMHO] €KCIUIoaTaLMjH;
Jamcke sxnuape.

N3Bo3Ha nocTpojema

00jacHU KapakTepUCTHKE U YOIy U3BO3HUX MOCTPOjerba
o0jacHu W3BO3HO OKHO

HaBene ypehaje y u3BO3HOM OKHY

00jacHu W3BO3HE MAllIUHE

HaBeJle CUIypHOCHe ypehaje M3BO3HUX [OCTpOjerba
HaBele CUIHANU3ALM]YY U3BO3HOM OKHY

H3ro3Ha mocTpojersa;

H3B03HA OKHA;

Ypehaju y U3BO3HOM OKHY;

H3Bo3ne maluHe;

CurypHocHH ypehaju U3BO3HUX MOCTPOjetba;
Cursanusaumja y M3BO3HOM OKHY.

TpanconopTau ypehaju y
NOrOHMMA 32 NPUNPEMY
MUHEPAJTHHEX CHPOBHHA

HaBeJIe BPCTE TPAHCMIOPTHUX cpeAcTaBa n ypehaja koju ce
MPUMEYjY Y NOTOHUMA 32 NPHNPeMY MUHEPATHUX CUPOBHHA.

MaititnHe 3a npunpeMy MUHEPaTHUX CUPOBHHA.

HacTtaBa y 010Ky

U3paau KOMIUIeTaH enadopar U3 TPaHCIIOPTa Ha MOBPIIMHCKHUM
KOMOBUMAa-TPAHCMIOPTHP TPaKe, JKEJIE3HHLA H KAMUOHH

IMpopauyH TpaHcIIOpTEpa ca TPAKOM, SKEJIS3HULIOM H KAMHOHHMA.

4. YITYTCTBO 3A JTUJAKTHYKO-METOJUYKO OCTBAPHUBAILE ITPOTPAMA
Ha noueTky cBake TemMe yUeHHKE YIO3HATH Ca LIJbEBUMA M UCXOAMMA, NJIAHOM Pajia U HAYMHOM OLICHHBAbA.
[Iporpam ce peanuzyje Kpo3 TEOPHjCKY HACTaBY Y YUHOHHMLIM U pyaapckoM kabuHeTy. [IpuiankoM ocTBapuBara nporpama oaebene ce He aenu. [Ipenopyka y opraHuzauuju
HacTape je O HeJeJbaMa Koja ce peasin3yje Kpo3 ABa Haca HelesbHO TeopHjcke HacTase. [IpenopyueHn 6poj yacoBa no TeMama 3a MeTBPTH pa3pes je caegehu:

e OCHOBHM MOJMOBH O TPAHCHOPTY W U3BO3Y (3 vaca);

e Tpancnoprt Ha NoBpLIMHCKUM KonoBuMa (21 uac);

o TpaHcnopr y noazemHoj excnnoaraumju (20 vacora);

o U3Bo3Ha nocrpojewsa (13 uacosa);

e Tpancnoprau ypehaju y moronumMa 3a npunpeMy MUHEpaJIHUX CHpOBUHA (3 yaca).

[punukom peanuzauuje Tema Tpeda ce OCIOHUTH Ha NPei3HAKE YUSHHKA U3 TPEeAMETa OCHOBE MALUMHCTBA U e1eKTPOTEXHUKE, PyJapcke MaluMHe U ypeljaje u npakTuyHe
HacTaBy. [Ipenopyka je 7a mpUIMKOM OCTBAapHBaa NporpaMa yueHHUM uspalyjy pasanuure npeseHTalje koje he kaCHUje KOPUCTUTH Y JIPYTUM CTPYHHHM TIpeIMeTUMa.
HHcucTupaTH Ha CUCTEMAaTHYHOCTH M MPUMEHH CTEUSHHX 3HaKa y NPakcH. 3a caMocTallaH pall yUeHUKa, U3paiy npeseHTauuja, 1 enabopara Tpeba NpUNpeMUTH pasfivuuTe

CaMOCTANTHE aKTHBHOCTH

1. Tlpnka3 KOHCTPYKIHje TPAHCTIOPTHUX TpaKa.
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pe3EHTALM]ja TOKOMOTHBA Y MOBPLIMHCKO] €KCIII0ATALU]U.

pe3eHTallja KaMHoHa.

PUKA3aTH IIEMATCKKM NPUKA3 TPAHCTIOPTA Y MOBPUIMHCKO] eKCI0aTalujy.

PE3EHTALMja PA3TMYUTUX BPCTA TPAHCTIOPTHHX CPEACTABA Y MOA3EMHO] EKCIIoATaLMUjH.
PE3IEHTALM]jA U3BOZHUX MOCTPOjErbA.

prkas ypehaja y U3BO3HOM OKHY.

PE3EHTALM]A MALIMHA 34 IPUNPEMY MUHEPATHUX CUPOBUHA.

PNAN R LD
o el [ e e B

N360p MeTona u obnuka pana 3a cBaky TeMy oapeljyje HacTaBHMK y 3aBMCHOCTU OJL HACTABHUX Caapikaja, cnocobHocTH M notpeda ydyeHuka. Kopucrutu epbanne meroae
(MeTone yCMEHOT M31arama U J1jaloulka MeToa), MeTO/le AEMOHCTpalje, TEKCTyalnHOo-UIycTpaTtiuBHe MeToze. [Ipeanokenn obnuum paaa cy GpoHTanHH, paay Ipyny Kao u
MHAWMBUAYAIHH pajl.

5. YIIYTCTBO 3A ®OPMATHBHO 1 CYMATHUBHO OHNEILUBAILE YUEHUKA

Y HacTaBW OPHJEHTUCAHO] Ka JIOCTH3alby HCXO/1a NpaTe ce M BpeJHYjy NPOLEeC HACTABE U yuetba, noctiuruyha yuyeHuka (npojykTH yuerma) u concrsenu pajil. HacrasHuk tpebda
KOHTUHYWPAHO J1a IIpaTH HANpeJaK y4deHMKa, KOjU ce Orjie/ld y HauMHy Ha KOjWU YUYEHMUH NapTHLUMIMPa]y, Kako NPUKYIUbajy MoJaTKe, Kako apryMeHTyjy, eBaiyupajy,
JokyMmeHTyjy uti. Ja 6u BpeatoBatbe 6110 00jeKTHBHO U Y QYHKLUJU yUetba, HOTPeGHO je YCKIIAAMTH HUBOE MCXOAd U HAUWHE OLICHUBAIbA.

CyMaTiBHO OUEHHBAE je BpeaHOBaie nocturnyhia yueHuka Ha Kpajy cBake peanusosave Teme. CyMaTHBHE oueHe ce Jo0Wjajy M3 KOHTPOJIHMUX WM [HCMEHMX PajloBa,
TECTOBA, YCMEHOI MCMNUTHBAKA, CAMOCTANIHIX MK MPYIHUX PafoBa yUeHUKA.

Y ¢dopMaTHBHOM BpeHOBALY HACTABHUK OW Tpebasio a MpOMOBHIIIE IPYITHU AUjasIor, 1a KOPUCTU NUTamka a Ou reHeprcao nojarke U3 Hhaukux ujaeja, aji v Jia MOMOrHe
pa3Boj haukux uaeja, Aaje ydeHHUUMA noBpatHe uHdopmanuje, a noppatHe HHdopmalmje JodujeHe o1 yUeHHKa KOPUCTU Aa NPUIaroaM nojayvyasamwe, oxpabpyje yueHuke 1a
ouekYjy KBanuTeT ceor paga. M360p uHcTpyMeHTa 3a HOPMATHBHO BPEAHOBAKE 3aBUCH O]l BPCTE aKTHBHOCTH KOja ce BpeaHyje.
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Hazns npeamera: METOJE OTKOIIABAIBA

1. OCTBAPUBAIBE OBPA30BHO-BACITHTHOI PAJIA — OBJINIIN H TPAJAIBE

PA3PE]T:

Teopujcka HacTaBa BexOe IMpakTyuyHa HacTaBa

Hacrara y 6noky VkynHo

1V

90 0 0

0 90

2. IM/bEBH YUEIDbA:

- OcnocobbaBare yueHHKa 3a NMPAKTHUHY NMPUMEHY CTEUCHUX 3HaA;

- YnoszHaBame ca NMpoLecHMa eKCIoaTalyje JISKUIITa MUHEPATHUX CHPOBMHA;
- PasBujarme CBECTH O COMCTBEHMM 3HAKUMA H CIOCOOHOCTHMA Jla CTEUCHA 3Haba NPUMEhY]Y Y CBAKOIHSBHOM pay;
- PasBujame 0ArOBOPHOT OIHOCA 38 OUYBaH-E MPUPOJIHUX Pecypca U eKOJOUIKE PAaBHOTEKE.

3. TEME, HCXOJMU, IIPEIIOPYYEHHN CAJAPKAJHA U KJbYYHH IIOJMOBH CAAPKAJA

Pazpen: Yersprn

Tlopmwmy Goun yacora: Teopuja: 90 yacora;

TEMA

HCXOIHU
[lo 3aBpluerky Teme yueHuk he GUTH y cTawy aa:

IMPEMOPYYEHHU CAIPXKAJ / K/bYYHHU ITIOJMOBH
CAJIPKAJA

OTKONAaBamba

OcHOBHH NOjMOBH MeTOHA

o ofjacHM OCHOBHE MOjMOBE O HAYUHY HACTAHKA, OOIMLMMA
N0jaB/bHBatba U BPCTE JIEKHUIITA MUHEPATHUX CUPOBUHA

¢ HaOpOju OCHOBHE MOJMOBE O EKCIIOATALM)H JISKUUITA
MUHEPAJIHUX CHPOBHHA

e OMNULIE BPCTE eKcruioaTauyje

e 00jacHM OTBapame JeKHUILIA K0 U MPUNPEMY JEeXKULITA 38
OTBapame

e OMNULUE M HABEJE PA3JIMKe Y BpcTama oTBapatba JIEKMIUTa
MMHEPAIHUX CUPOBHHA

e 00jacHM OCHOBHE W AeTasbHE NPUIpPEeMe CNOjeBUTHX M
HECNIOjeBUTHX eI

e HaBejE pa3jiMKe W YNOpeau clin4HOCTH n3melly peBupa, nojacena
1 610KoBa

OCHOBHU MOJMOBU O NEKUIITUMA MUHEPATTHUX CUPOBHHA,
HAYMH HACTAHKA, OONULIN MOjaBIbUBALA, BPCTE MUHEPATHUX
CHPOBHHA M KiacubUKaLMja JISKULITA;

OCHOBHHM NMOJMOBH O €KCILTOATALIM]H JISKHLITA MUHEPATHUX
CHPOBHHA: HAUKH ekcnnoarauuje, hase page y nojeAuHIM
HAYMHUMA eKCIUIoaTaluje, NoeNa 3eMIbULITA HA
eKCIIoATalMOHA N0Jba U AP;

OtBapatbe, OCHOBA U [IETA/LHA NPUIPEMA JIEXKHUILITA;
OTBapal—be JICXKULUTA NOTKOMKWMA, HUCKOIIUMA, BEPTUKAJIHUM U
KOCUM OKHUMa. KOMOWHOBaHU HAUMHHW OTKONABAbA,
[ToTkonu, HUCKOIM, OKHA, OABO3MILTA, NoMoliHe npaTehe
npocTopuje;

TTpUHUMIIM M HAYMHH OCHOBHE M IETAJbHE NpUNpeEMe
CJIOJEBUTUX U HECITOJEBUTHX JICKHMLUTA;

IMonena Ha oTkona OKBUPY MOjacere, peBupe, OJOKOBE UTI,
H360p npocTopHja XeMHjCKe KAPAKTEPUCTHKE 3aBUCHOCTH O]
HAYWHA M3yYaBarba TEXHUUKE 3alUTHUTE.
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PakrTopH n
KAPAKTEPHCTHKE KOjH
yTHUY Ha H300p MeTOde

OnuLUe METOAE OTKONABAA HA OCHOBY NPABLIA U KPeTarha
OTKOMHOT (ppoHTa

Ol'II/Il_l_lejCIlHOKpl/IJ'[HO U ABOKPWJIHO OTKOTIaBaH-€

o6jacuu paznuky usMel)y 0aCTYMHOr HACTYIHOT OTKOMABAE
0BjacHU jaMCKK NPUTHCAK

00jacHH MOCTOjabe jaMCKOT MPUTHCKA Y 3aBUCHOCTH OJ1 00JIHKA U
BEJIMUMHE jaMCKe TpoCTOpHje

o0jacHM HacTajarbe ropckor yuapa

HaBeJie pasiore 3apylliaBatba OTKONa

HaBejie pasiore GakTope Koju yTHiy Ha u3dbop MeToze
OTKOMNABarha

HaBene BPCTE KOPUCHE MUHEPATTHE CUPOBUHA

objacHu paznuke usmMehy NOZWMHCKHX U KPOBHHCKKMX Hacara
HaBeJie CBE yTHLAje cnosbHUX (hakTopa npu u3bopy mMerone
OTKOMABarha

o6jacHK HAUUH U3pAYYHABAA OPOU3BOJHOCT OTKOMA HA OCHOBY
UHTEH3UTETA OTKOMABA A

objacHu kako ce oapeljyje KoehuUMjeHT NpunpeMe

o0jacHu JUHAMHYKH TUIaH OTKOTIaBatba

00jacHH OCHOBHE MOJiENe METoAa NOA3EMHOr OTKONaBaba mpeMa
BPCTH JI&KHULUTA, HAYMHY NOjaBe KOPUCHE MUHEpaiHe CHPOBHHE,
HAYMHY CaHUPaba OTKOMAHOr MPOCTOPA, YCAOBUMA Y NEKMIUTY

VYBoa y MeToae noa3eMHOr oTkonasama: Ilpasay oTkonasama
M KpeTara OTKONHOT (poHTa;

JeAHOKPUITHO ¥ ABOKPUITHO OTKOTIABAILE;

OncTynHO W HACTYIHO OTKONABaHE

JaMCKM NPUTUCAK W HErOR YTHLA] Ha OTKOMABAKE;

JlejcTBO jaMCKOT MPUTKCKA Y 3aBUCHOCTU OJ1 BEJTUUUHE U
00JIHMKa jaMCKe MPOCTOpHje;

JejcTBO jaMCKOr NPUTHCKA Y OTKOTIHUM TIPOCTOpHjaMa.
I'opcku ynapuy;

3apyuiaBpare OTKOMNA U JedopmMaliija MoBpLIUHE;

dakropu Koju yTU4y Ha H360p METOaE OTKOMaBarba
Benuuuna nexuinra. Bpera KopucHe MUHEpaiHe CHPOBHHE,
DU3NIKO-MEXaHHYKE 0COOMHE KOPUCHE UCKOTMHE, MTOJUHE U
KPOBUHCKHUX Hacnara.

Harub u nebybuHa nexuira;

Y1uuaj cnosbHUX (akropa (TEKTOHUKA, 0jaBa LUTETHUX U
€KCIIO3WBHUX ACOBA WM YIJbeHE NpaluuHe, CKIOHOCT
caMosanambery, 00jeKTH Ha MOBPUIMHM, TIPOU3BOAHOCT METOE,
CHCTEM MEXAaHW30BAHOCTH H IIp;

KapakrepucTrke MeToAa OTKONABAA,;

HHTeH3UTET OTKOMaRaka H NPOM3BOAHOCT OTKONA;
Hckopuuhewe 4 ocUpoMaUlehe MUHEPaIHE CHPOBHHE;
Koeduuujent npunpeme;

YuuHUM ¥ HOPMATHBU MaTepujaila U pajiHe cHare;

Hzpana uukiorpama paja v AMHAMUUKOL NJIaHa OTKONaBaka,
IMogena MeToaa NOA3EMHOr OTKOMABama MpemMa BpCTH
JIENKULITA, HAUMHY [10]aBe KOPUCHE MUHEPATIHE CUPOBUHE,
HaYMHY CaHUpara OTKONAHOr MPOCTOPa, YCIOBUMA Y NEKULITY

v ap.

MeTtoae oTkonaBama
JICKHIUTA yIyba

00jacHH OCHOBHE METO/e OTKONABaba 3aPYLLUABALEM

ONMUUIe Pa3IMKe U HAYHHE OTKOMaBaba NMyTeM CTyGHe, KOMOpHE 1
METOE YCKUM YelloM

HaBeJle OCHOBHE KapaKTEPUCTHUKE MPU OTKONABAILY LLIHPOKUM
YeJIOM MyTeM MUHHparba

00jacHu MeTOAY OTKOMaBatba 3anyraBakbeM

onuLIe HaYWH Ko0Kjatba 3aCUITHOT MaTepyujaia i HauuH
3aMyHhaBatba OTKOMAHOT NPOCTopa

ONUUIe HAYHH OTKONABAaa CTPMHUX JIEKHULITA YIiba

OMUILE OTKOMNABAE YIJba LIUPOKHUM YEJIOM €A 3aITyhaBabeM
OTKOIIHOT MpocTopa

Metozae oTKoNaBamba JEXKHULITA YIJba Ca 3apYLLABAEM,;
Mertoze oTkonaBarma KpaTKuM (YCKUM) YenoM: CTyOHe, npeuHe
1 KOMOPHE METOAE;

Meroae oTKONaBamba LIHPOKUM YEJIOM: OTKOIIABaA CA
MUHUpameM ca NOACeLAakbeM 1 OTKOMNaBarbe ca MeXaHH30BaHUM
nobujarem yriva v noarpahusarmeM;

Mertoze oTKONaBamba JIEKULITA YIJba Ca 3aMlyHhaBaibeM;
Jobujare 3acunHOr MaTepujana 1 Ha4MH 3amyHUBaba
OTKONAHOT NPOCTOpa;

OTkonapame CTPMUX JISKHLITA YIiba Y XOPHU30HTATHUM U
KOCHM €TaxKaMa ca 3alyhaBambeM;
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HaBeJe NPeJHOCTH M HEAOCTATKe METOJA Ca 3aMyHaBarbeM 1
3apyLIaABAHEM

HaBee NPEeJTHOCTU U HEJOCTATKe METO/Ia ca IHPOKHM U yCKUM
4esioMm

HIMpOKO-4e/IHO OTKOMaBakE YI/ba ¢a 3alyHhaBatbeM OTKONaHOr
npocropa;

IMpenHocTH M HEJOCTALM OTKOIIHUX METO/A Ca 3apyIIaBamhe.M
KPOBHHE H METOJa Ca 3anyHaBatbeM MPa3H1X NpocTopa,
METO/a OTKONABatha CA YCKHUM M LIMPOKUM YEeNOM.

MeTtoae oTkonaBama
METAJIMYHHUX JCAKHIUITA

OMULUE BPCTE METO/A OTKOMNABALEM €2 OTBOPEHUM OTKOHOM
OMMULLIE METOAE Ca 3apyLUABAbEM

00jacHu pazjuKy METOAE Ca 3apyLIaBatbe KPOBUHE

o0jacHu MeTody OTKOMaBakba 3apyluaBaem pyae H nparehux
cTeHa

o0jacHu MeTOy ca camMo3apyluaBabeM

objacHM MeTo e ca 3anyHhaBabeM

Onuile KOMOMHOBaHE METO/IE MPH OTKOMNABALY CUTYPHOCHMX
ctyboBa

MeToze OTKONaBaa ca OTBOPEHUM OTKONOM: KOMOPHO,
cTyOHO OTKONAaBakb-€, OTKOIABahe CTENEHULIAMA W [TOAECTAKHUM
OTKONMMA ¢a OTBOPEHUM OTKOIIHMUM [POCTOPOM;

MeToze oTKONaBaba ca 3apyLUaBaEM;

Meto/e OTKONaBaa ca 3apyLuaBameM KPOBHHE;

MeToze OTKOHaBarba ca 3apyluaBameM pyae v nparehux creHa
MOJETAKHO 3apyLUaBAHE;

OTkonapajme ca caM03apylIaBambeM U NPUHYAHUM
06pyLIaBambeM;

Meroze oTKONaBamka ca 3aMyHhaBabeM OTKONAHUX NPOcTopa;
KomGuHoBane mMeTone NPUIMKOM OTKOTIaBaka CUIYPHOCHUX
cryboga.

Cnenujanne Mmeroae
eKCIIoaTanuje JIeKHIITA
MHHEePAJHHX CHPOBHHA

OMULIE OTKOMNAaBae JISKULITA MyTeM racupuxamje
HaBeZle HAUMHE OTKOMNABak-a JEKHULIUTA COM, CyMIOpa, HadTe U
NPUMPOAHOT raca

Excnnoarauuja nexxuiura yriba racuukanijom;
Excrnoaraluja aexuiuTa conu, cymnopa, Hadpre u npupoaHor
raca.

Onumre nocraBke
NOBPUINHCKE
eKcIioaTanmje

HaBe/ie 3HAuaj MOBPLIMHCKE eKCIoaTaluje
aHanMM3Upa reoMeTpHjy Kona

OApeay KanauuTeT Koma

ofpeI KOehUIMjEeHT KOTa Kao 1 eTaka

3Hauaj MOBPLUIHHCKE eKCIUIOATALH]C;

leomeTpujcka aHasM3a MOBPLUKMHCKOT Kona (PPOHT pyaapeKux
paloBa, eKCrI0aTalMOHe IpaHyLe, paJHa v 3aBpLUHA KOCUHA);
Kanauurer xona;

KoeduuujeHT Koma, eTaxka 1 eJeMEHT eTaxe.

OTBapame NOBPHIMHCKOT
Kona

HaBeJe KIacu(uKaLKjy cucTeMa oTBapara Kona

OTHUILIIE OTBAPAME YCEKOM

(ropmynmMiie HAYUH OTBaparba KOTMA U3PaJI0OM KAMHOHCKUX U
KENE3HUYKUX CePrIeHTHHA

06jaHu OTBapare KoNa HaZA3eMHUM NPOCTOpHjama

00jacHH KOMOMHOBAHO OTBapak-e KOma

Kriacudukauuja cucrema oTeapama;

OTBaparme yceKkoM;

OrBaparbe KAMHOHCKHM M JKENE3HHUYKHM CepreHTHHAMA;
OtBapare Haf3eMHUX TPOCTOPH]a;

KomGuHoBaHo oTBaparmse.

Cucrem excnioaTanmje

HaBede Kiacu(pUKaLujy CUCTEMA eKCIOATaLn]e

00jacHM cuCTeM eKcIIoaralje ca NonpeuHuM TPaHCIoPTOM
0GjacHu cHcTeM eKCIuIoaTaLuje ca NnoAy>KHUM TPaHCIOPTOM
OMHILLE CUCTEM EKCIIOATALM]e Ca AUPEKTHUM MpebaluBabeM
maca

ONULIE CHCTEM €KCNJIoaTalyje ca KOH30JIHUM 0A/1araiem

Kiiacudukauuja cucrema excnaoarauuje;

CucTem ekcrsioataiuje ca NoNpeYHuM TPAHCIIOPTOM Maca;
CucreM ekcrjloarauuje ca rMojyKHUM TPaHCIIOPTOM Maca;
Cucrem ca qUpeKTHUM npebaLuBabeM Maca;

Cucrem exonnoaTauuje ca KOH30MHUM OyIarayem.

Texnoymke meme
OTKONABAA

aHanvzupa weme pajaa darepa ca JUCKOHTUHYATHUM HAUMHOM

pana
aHanu3upa leme paja Garepa ca KOHTMHYaJHUM HaudHOM pajaa

Lllema pasa ca Garepuma JIUCKOHTHHYMPAHOT A€jCTRA,
Lllema pana ca 6arepuma KOHTHHYUPAHOT A€jCTBA.
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o 00jacHu Ha4YMH olarama darepuma apernajHuma e Opnnarame Oarepuma JperiajHuMa;
TexHoJ10HIKe HIeMe
omrarama e aHANM3Mpa leMe paja ojarava o Ogpnarame oanaraunma;

o o(jacHM HauuMH ojUIarama KAMMOHUMA U OyJi103epuMa o Ojuiaratbe KaMMOHHMA U OyJIOKEPUMA.

o o6jacHu TUMOBE peKyaTHBALM]jE o Texnuuka pekynrusauuja;
PexynruBanuja e 00jacHM TEXHUUKY PEKYATUBALM]jY o Duosouka pexyirusaumja;
NOBPIIHHCKOT KONA e 0GjacHM OUOIOLIKY PEKY/ITUBALIN]Y o Ocranu TUIIOBH peKyITUBALH]E.

4. YIIVTCTBO 3A TMIAKTHIKO-METOAUYKO OCTBAPUBAILE [TPOT'PAMA

Ha rioueTky cBake TeMe YUSHHKE YIMO3HATH Ca LWbEBUMA W UCXOMMA, NNAHOM pajia U HAYMHUMA oLekiBakbUMa. [IpeaMer ce peanusyje Kpo3 TEOPHjCKY HACTABY Y

YUHOHMLIM W Yy pyaapckom kabuHery. Hacraga ce onsuja no Tpu yaca HenesbHo. [IpenopyueHu Opoj yacosa no remama 3a 4eTBpTH pazpen je cienchu:
o OCHOBHM ITOJMOBH METOJIa OTKOTIaBama (8 uacopa);

DakTOpH U KApaKTEPUCTHUKE KOjU yTHYY Ha 1360op meTone (10 yacora);

Merone oTkonasamwa nexuiuTa yriva (18 uacopa);

MeTtoae oTkonapama METATMUHUX JISKULITA (16 vacona),

CrieLdjaiHe MeTOe eKCIoaTalyje JeKUIITA MUHePATTHUX CUPOBUHA (4 yaca);

OniuTe nocraBke NOBPIUIMHCKE ekcrutoarauyje (4 yaca),

OtBapame NoBpLIMHCKOT kona (8 yacosa);

Cucrem ekcruioarauuje (8 yacopa);

TexHonouke wemMe oTkonapamwa (4 yaca);

TexHonouike weme oanarawa (6 yacosa);

PexyaTupaiiyja noBplurHeKor kona (4 yacosa).

[Tpunukom peanvsaumje TeMa OCIOHUTH CE HAa Npe3Haba YUeHHMKA U3 NPeAMeTa OXILTH pyJapcku paaosy . Teopujcka HacTaBa ce peanusyje TpM nyTa HeaesbHo. Onesbere
ce He sesu y rpyne.Llusb je na yueHuuy creveHa 3Hamba KOPUCTE Ja JIaKLle CXBATe Caapskaje OCTAIMX CTPYUHUX [TPEAMETa KOjU ce u3yuaeajy. MHcucriparu Ha
CUCTCMATUYHOCTU U MPUMEHH CTCUCHUX 3HALA Y TIPAKCU.

3a caMmocTanaH pal ydeHuka notpebHo je npunpeMuTy MaTepyjal i NpoBepy 3Hawa yqeHuka. [Ipennor tema 3a camocranaH pazn yuenuka je caenehu:
pUKa3aTH IIEMATCKU NPUKa3 MOAENe pyJapeKiX NpocTopuja.

pUKa3 yceka OTBaparba.

PUKa3 MAUIMHA 32 OTKONABAKE.

PUKa3 MalIKMHa 32 yTORAp.

PHKA3 MalllMHa 3a TPAHCTOPT.

prka3s Oarepa ca jeJJHHM PaJHUM €IIeMEHTOM (KalllMKap U AperiajH).

prkaz Garepa ca BHLIE paiHUX eneMeHaTa (poTopHu Garep n Garep seapuyap).

pe3eHTalllja TPaHCTIoOpTepa Y MOBPIIMHCKO] U MOJ3EMHO] eKCTIIOATALIH]H.

9. lllema onnarara OTKpHBKE.

10. Lllema onnaramwa Harepuma ca jeJHUM PaJHUM SISMEHTOM.

11. Llema oanaramwa 6yiaosepuma.

12. Ilpuka3 HaumMHa noarpahusama.

13. Ilpuka3z Gynnozepa, yroBapaua U ckpenepa NpH peKyJITHBaLUjH T1a.

NN -
a3 33
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e uspaljyje Mojeie OCHUX KPCTOBA 3a PasiuunTe KPUCTAIHE
cucreme

o pazuKyje o0JIMKe KOjM Mpuranajy oapeheHuM KpUcTaTHUM
CHCTCMHUMA

e MPENoO3Haje KPUCTAITHE CHCTEME Ha MOJISITUMA

o uspaljyje Mojiene o6MKa KpUcTana pasituuThX KPUCTaTHUX
cucrema

e pazniKyje KpHCTAlIHe KOMOMHALIM]E pasNuYuTHX CUCTEMA

s NIpEro3Haje BUIOBE ONIKIbEHba KpUcTala

o bnkmere kpucTana (paa ca MoJenumMa U MUHepaiuMa).

Iocramax MuHepaJja

Teopnja:

e pazfivKyje Ha4YMHe MOCTaHKa MUHepaia

e 00GjaCHH MarMaTCKH HauWH MOCTAHKA MUHepana

o pasiukyje haze MarMaTCKOT LMKIyca MOCTAHKA MUHepana

¢ 00jaHn cbase MArMaTCKOT HAYWHA MOCTAHKA MUHEepana

e pasMKyje MPOCTOP TAe ¢ ONUrPaBa CEAUMEHTHH HAUMH
NOCTAHKA MUHEpaJia

e 0GjacHU XeMHjCKO TaJIOKEHe MUHepasia

¢ 00jacHM CTBapame MUHEpaa Y KOpH pacraaama

e HaBEAE KAPAKTEPUCTUKE METAMOP(HOr HAUWHA NOCTAHKA
MuHepana

e ONMILIE PErHOHATHU MeTaMOpdhH3am

e OMNMILLIE KOHTAKTHH MeTamopduzam

Teopuja:
o IlocTanak munepana;

e MarmMaTcku HaYMH MOCTaHKA MUHepana;
o [luporena aza;

o Tlermarurcka aza;

o [lneymaronurcka hasa;

o XuaporepmanHa ¢aza;

o CelMMEHTHHM HAYMH MOCTaHKA MUHEpaa;
o XEMMjCKO TATIOKEHE MUHEpAIa;

« CTBapatrse MUHepasa y KOpH pacnajama;
e MeTaMOp(hHU HAUHH MOCTaHKa MUHepana;
o Peruonannu metamopdusam;

o KonraktHu Metamopdusam.

Bewxbe:
e TIPHKAXKE MAarMaTcKe, CeIUMEHTHE U MeTaMopdHe MUHepalie
y oxarosapajylium creHama

Bexbe:
o [lojaBe MarMarckux, CeIMMEHTHUX W MeTaMOpHHUX MUHEpalia
y oarosapajyhuM cteHama.

Cnenujanna MuHepajornja
NEeTPOreHHX MUHepaa

Teopuja:
e JepuHHIIE OCHOBHE NMETPOreHe MuHepae

e JedUHHIIE CIOPeHE NeTPOreHe MUHepae

o KiacupuKyje neTporeHe MUHepase NpeMa XeMHjCKOM
cacrapy

» HABOIW KOjU MUHEpAIl MPUNALa KOjoj Ipyny MUHepana

» JETEPMUHMLIE MUHEpAJIS

e HaBoOjM usmMuKe ocodbuHe MUHepaa

e JIOBOJIM Y BE3y MUHEpANe U CTCHE

e JOBOJM Y BE3y MHHeEpane ca ynotpebom y HHAYCTPHH H
KHUBOTY

Teopuja:
e ["1aBHM NeTporeHy MUHepany;

o CriopeHu NeTporeHy MUHEpaH;

o Cunukartu (KBapL, KanueaoH,onan, ¢genacnaTty, IiardokiacH,
denncnaTouam, JUCKYHH, XJOPUTH, MUPOKCEHH, ampubonu,
ONMBHHU, CEPNICHTHHH, JUCTEH, MUHEPATU ITHHA, aHJATY3HT,
CHJIMMaHHT, 'PaHaTH, eNUA0TH, CTAyPOJIHT, BOJACTOHUT,
LIMPKOH, 3€0JIUTH, TYPMATIHH, Oepuit, cen);

e OKCcHIM U XUAPOKCUAN (MArHETHT, XPOMUT, KOPYH/, PyTUIL,
JINMOHHT);

o KapboHaru (kanuur, nog0MUT);

o Cymndarn (aHXHAPHT, IUIIC);

o Cynduau (nupwmr);

e MocdaTu (MOHALUT, ANATHT).

Bexoe:

Bexoe:
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M360p MeTona u obnuka pasa 3a cBaky Temy oapel)yje HacTaBHHK y 3aBHCHOCTH O] HACTaBHUX caipsKaja, moTpeba n HaMeHa MaiuvnHe. Hacraehe canpikaje Tpeba usnararu
TakKo Ja YYCHHUM pasyMejy U yIlaMTe OCHOBHE HAauMHE OTBapama KOIa Kao M HAUMHE U BPCTE OTKOMaBamkba KOjH e KOPHUCTE Y MOBPIUMHCKO] M NOA3EMHO] EKCTIIOaTaUM]H.
Kopucrury Bepbante MeToze, ASMOHCTPAaTHBHE M TEKCTYaITHO-UITyCcTpaTuBHE MeToze. LITo Buue TpeGa KOPUCTH LPTEXE U CIUKE Kako OM yHEHULIM CTBOPHIIM LUTO JACHH]Y
CJIMKY O M3IJIefly KOIla y MOBPLIMHCKO] M NO3eMHOj ekcritoarauujy. [1pennoxenn obnnum pana cy pan y GpoHTy, rpylHH Kao W HHAMBULYaNHH pad. Paau npaktuyHor
yTO3HaBaa MalllMHa Tpeba y OKBUPY NMPAaKTHYHE HACTABE MOKA3aTH MAILIMHE KAKO Y BbUXOBOM Pajy Tako U BaH NpoLeca paja.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHBHO OLHEIbMBAIBE YYEHUKA

Y HacTaBM OpPUJEHTHCAHO] Ka AOCTH3abY UCXO0Ja NpaTe ce U BPEAHYJY NPOLEC HACTaBe U y4yea, nocTurayfia yueHuka (MpoayKTH yuewa) u concrseHu paj. HacraBHuk Tpeba
KOHTHHYHUPAHO Aa NpaTH HanpeAak yYeHHKa, KOjU ce Orjleflda y HauMHY Ha KOjW YYeHMUM NapTHUMIMpajy, Kako NPUKYIUbajy NMOAATKe, Kako apryMeHTY]y, eBalyupajy,
JAoKyMeHTyjy uti. Ja 6u BpeatoBatbe 6110 00jeKTUBHO U Y QYHKLMJU yuetba, NOTPeGHO je YCKIAAMTH HUBOE HCXOAA U HAUWHE OLICH-UBAIbA.

CyMaTHBHO OLEHMBALE je BPEAHOBaHE NMocTHrHyfia yueHuka Ha Kpajy cake peanusosaHe Teme. CyMaTHBHe oueHe ce Ao0HWjajy U3 KOHTPOJHMX WM MUCMEHMX PajoBa,
TECTOBA, YCMEHOT HCMUTUBAaa, CAMOCTATIHUX WM IPYIHUX PajoBa YUSHHKA.

Y opmarrBHOM BpeHOBabY HACTABHUK OM Tpeballo /1a MpOMOBHILE MPYITHN UjAJIor, 1a KOPUCTH NUTama Aa Ou reHepucao nojarke w3 haukux vjeja, ajiv v a noMorHe
pa3Boj haukux vaeja, Aaje yueHulMMAa MOBpaTHe uHdopmauuje, a noBpaTHe UHpOpPManUje 100UjEHe O] yUeHHKA KOPUCTH 1a MPUIArQd NOAYyYaBathe, oXpabpyje yueHrke na
oueyjy KBajauTeT cBor pajsa. M360p uncTpymenTa 3a GOPMATUBHO BPEAHOBA:E 3aBUCH Ol BPCTE aKTHBHOCTU KOja ce BpeHyje.
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Hasue npeamera: IPAKTHYHA HACTABA

1. OCTBAPUBAIHLA OBPA30BHO-BACIIMTHOTI PAJA - OBJIMIIA U TPAJAILE
V Tabenama je npukasaH rofuiimby GoHI YacoBa 3a cBakW 00MK pajaa

1.1. OCTBAPUBAIbBA OBPA3OBHO-BACIIMTHOI PAJA - OBJIMIIA U TPAJAILE

HACTABA IMPAKCA YKYITHO
PA3PEL -
Teopujcka HacTaBa Bexbe [TpaxTuiHa HacTaBa Hacrasa y Oyoxy
0 0 0 238 60 238 298
IV 0 0 210 60 210 270

Harmomena: y Tabenu je npukaszaH rofuiimy GOH/ YacoBa 3a CBakK 00NHK paja

2. ITUJBEBH YUYEBA:

— YnosHaBame MOC0BA U PajHKX 3a1aTaka obpasoBHor npoduna;

- Yno3HaBame MaTepujana, anara 4 npudopa 3a paz, Kao ¥ Mepa i cpecTaBa JIMUHS 3alUTHTE Ha pany;

— JloBe3uBame M NPUMCHUBAE YCBOJCHHX 3HAMA M3 NPYTHX CTPYHHHX NpeaMeTa;

—  OpsnajfaBare NPOLECOM pana 06aBbabeM KOHKPETHHX [OCTI0BA JEAHOT WX BULIE 3aHUMama obyxpalieHux o6pa3oBHUM npoduioM, yrnoTpeboM anara, onpeMe u
apyror npudopa;

- Cruuame 1 pa3BHjarmbe pafHUX HABUKA U pajiHe AUCUMIIIHHE, KA0 OCHOBE 3a YCTELUHO 00aBibatbe ¢BUX Oyayliux pajiHUX akTHBHOCTH;

- Cryuame caMOCTUIHOCTH M OATOBOPHOCTH Y 00aB/balby MOCI0BA, PA3BHJAIbE 1 HErOBabe KPUTHUKOr OAHOCA HpeMa CBOM U Tyliem pagy y3 cariefaBaibe MecTa U
ysore oapeheHnx KOHKPeTHIX NOCI0Ba OAroBapajylier saHuMarba;

— Ilpunpemare yUueHHKa 3a yCBajarbe HOBUX MOCTYNAKa U TEXHOJNOTH]a;

— Pazeujare 1 HeroBame KOA y4eHHKa HHTEPECOBaka 3a NPO0ASMATHKY OBOI NOAPYYja paja, CTPyHHe PaJ03HaNOCTH M CTBApAlauknX crocoOHOCTH.

- Tloactuuatbe 3a Aa/bM CTPYYHU PA3BOj N YCABPLIABALE Y CKIAAY ¢a MHIUBUAYATHUM CNOCOOHOCTUMA U nOTpebaMa ApyLLITBa;

- PazBujare CHCTEMATMYHOCTH, MPELIU3HOCTH, CMUCTIA M ONFOBOPHOCTH 32 TUMCKH paj;

- Pazeujame criocoOHOCT 3a peLuasame npobaemMa ¥ HOBUX CUTYalMja y NpoLecy paja U CBaKOJHEBHOT KHMBOTA;

- OcnocobspaBare 3a NPUMEHy CPEICTABA 3a 3ALITHTY HA PAy U Pa3BHjAIbe CBECTH O BXKHOCTH OUYBaba CONCTBEHOT 3PABIba;

—  Pa3zBujame cBecT 0 3HAUAjy OJPSKUBOL Pa3BOja U €KOJIOIIKE ETHKE.
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3. HA3UB A TPAJABBE MOAYJIA IPEAMETA

Tpehn Pazpen
Pen.op HA3HUB MOAYJA Tpajame Moay.ia (1acoBH)
1. [ToBpilurHCKa ekcruToaTaldja 80
2. TMoazemua excnnoarauuja 80
3. ITpunpema MHUHEpaIHUX CUPOBHHA 78
4. Hacraga y Gnoky 60
YETBPTHU PA3PE]
Pen. HA3HUB M
ea.0p 3 OAY A Tpajame Monay.ia (4acoBm)
1. [loBplunHCKa ekcnoaTaluja 70
2. [NoazemHa excnnoaraumja 70
3. [punpema MUHEPATHUX CHPOBHHA 70
6. Hacrara y Onoky 60
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4. HABUB MOJIYJA, HCXOJHU, IIPENIOPYYEHHA CAIPKAIA / KIbYUHH ITIOJMOBH CAAPKAJA

Tpehn pazpen
HA3HB MOJLYJIA HCXO0J . IPEIIOPYYEHM CAAPKAJ / KJbYYHH IIOJMOBHA
ITo zagprmeTky Momyna yueHuk he Outu y cramy aa: CAJAPKAJA
NpUMembYje Mepe JTMYHE U KOJEKTUBHE 3alUTHTE Ha paay « besbenHocT, MMYHA M KOJEKTHBHA 3aLUTHTA HA pajsy Ha
crnpoBoau Mepe 6e30e1HOCTH U 3ApaBiba Ha pajy NOBPLUMHCKHM KOIIOBHUMA;
yuecTByje y npaliewsy npoueca oABOHaBamba e O6jeKTH NOBPIIMHCKHMX KOTORBA;
MOBPLIMHCKUX KOMOBA o I'panHLe NOBPLIMHCKOT KOMa;
npartu npouec Gylema o XUIPONOLIKE NPUIIUKE, CIMBHE MOBPUIKHE;
NpaTv HAYMH MUHUParba o M3pana u oaprkaBambe KaHajga H yNO3HABAE €A XMAPOJOIKUM
MpaTH CKJIAHUIITEHE eKCIIIO3HBA, eKCIUIO3UBHAX KapakTepHCTHKaMa MOJUHE U KPOBHHE;
Tonpumcxa Cpe/icTaBa U NPUIIPEMY 32 MHHMpPatbe o Tlog3eMHe BOZIE M HAYUMH O/IBO/IHHABAILA;
exenoaTanyja ydecTByje y npahemwy npoueca yropapa v TpaHcnopTa » PanoBuMa Ha OTKPUBAKY MUHEPATHUX CHPOBUHA;

JaJlOBUHE M KOPHUCHE MUHEPAIHE CUPOBHHE

npaTy paa Ha oajlarajyuuruMma

o Bpcre Gywema;

o ITomohne paamwe npu Gyuiemy;

o Ilpunpema 3a MUHUpPALE;

¢ MuHupame;

o CrIaaMIITEHE SKCIIO3MBA H €KCINO3UBHHUX CPeCTaBa;

¢ Hauun yromapa v TpaHcrnopTa jaloBHHE W KOPUCHE MUHEpaTHe
CHPOBHHE;

o Onyaranviira W paj Ha oanaraliiTUMa.

Ilonzemua excrnoaranuja

NpUMerbyje Mepe JMYHE U KOJEKTUBHE 3aluTHTe Ha paay
CIpOBOAU Mepe 0e30eAHOCTH U 3ApaBiba Ha paiy

npaTu pag objekara Ha MOBPLUHHU

nparu Gyuiemne

yuecTryje y npahemwy npoueca yrosapa

MpAaTH pajioBe HA TPAHCTIOPTY U U3BO3Y

nparu pagose Ha noarpahueary

yuyecTyje y npafiersy npoueca onBoahaBarba
MPOCTOpPHja U OJIPIKABAMbA KOJIOCEKA

yuecTByje y npahery HaurHa MpoBeTpaBarba

yuecTyje y npahiemy npoueca Touersa pyae

MpaTH 3amymaBarme OTKOITHUX PYJHHYKHUX MTPOCTOpHja
NpaTH pajioBe HA U3PaIH PyTHUUKHIX MPOCTOpHja
yuecTByje y npaliewy napamerapa OTKONHE METOAE
NpaTy pasoBe y KOMIPECOPCKOj CTAHULIM, Y JAMOMEPCTBY
M YETH 3a OTIacaBame

Mepe Oe30eaHOCTH 1 3aLUTHUTE HA Pady ¥ NOA3EMHO]
eKCIUToATALHU] U;

O0jeKTH Ha NOBPLUMHM KO NOA3EMHE eKcruloaTaluje;
Panosu y jaMckuM paauoHnuama;

Panosu na Oywerwy;

Panosu Ha yToBapy;

Panosu Ha Tpancnopry;

Panosu Ha n3gozy

Panoeu Ha noarpahusamy;

PanoBu Ha 0ABOMIMBARARY M OJPKABALY KOTOCEKA,;

Panosu Ha npoBeTpaBamwy;

Panoeu Ha Touewy pyne;

PanoBu 3anymwarary OTKOIMHUX PYAHHYKHX MPOCTOPHja;
PajgoBu Ha U3paau KOCUX M BEPTUKAIHUX MPOCTOPHja (OKaHa,
nyTeea u ap.);

Panoeu Ha w3paau pyIHUYKKUX npocTopuja (BogocabupHuUKa,
OJBO3MLITA, HABOZUILTA U JIP.)

OTtkonHe MeToae
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Panosu y KoMIpecopeKoj CTaHULM, Y JaAMOMEPCTBY M Y YETH 3a
onacaBame.

ITpunpema muHepaJjine
CHPOBHHE

yuecTBYje y npaliery npoleca TEXHOJOLUKUX
KapaKTepUCTHKA MPOLECHE onpeMe Apoliberba, KIacHparba
U YCKJIaIMLUTeHha MUHEpaJHe CHPOBHHE

[PaTH MOCILYKMBaLE MPUMapHe ApoOHIILE

yuecTByje y npahemy npoueca nociayKuBara NpUMapHUX
M CeKyHAApHUX CHUTA

NpaTH NOC/Iy>KMBake TPAHCTIOPTHUX Tpaka

yuecTByje y npahemwy npoleca lieMa U nocTynaka
y3umara 1 ckpahuBama pernpe3eHTaTUBHOr y3opka 10 10
KI y Apobbetby

MpaTH PeKUM paja MIIMHA ca LIUMNKaMa H MJIHHA ca
KyraamMa

NPaTH PEKUM paja XUIPOLMKIOHA

yuecTByje y npaliery HOpMaTHBa y NpoLECy MIICBeHha U
KJacupama

MpaTH MPUIPEMIbEHOCTH MyAMe 3a (uioTupame cynpuaHux
MHHepasa

yuecTByje y npaliewy npoleca npunpeme pearesaca u
IeMe J031parka pearcHaca

npatu GpIoTHPamkE U OTIpeMy 3a QIIOTHpame CyapUIHNX
MHUHepana

NpaTH NOCTYKUBae MallKHa U ypehaja 3a rpasutalujcky
KOHUEHTpAaUUjy

yuyecTByje y npaliersy OCHOBHUX TEXHOJOIIKHX TapamMerapa
IpaBUTALM]CKE KOHLIEHTPALKj€ Y TELIKO] CPeaUHH

NpaTH NOCITyKHBake MallMHA U ypehaja y
€JIEKTPOMArHeTHO] cenapaumjy

[lleme 3a apobibera U KIacUpama;

TexHoNOLIKe KapakTEPUCTUKE NPOLECHE onpeMe Apodibetba,
K1acHpama U YCKIaIuITeha MHHEPaJIHe CHPOBUHE;
[MocnyxuBame npuMapHe ApoOHIIHLE,;

[locnyskuBarbe NPUMAPHKX W CEKYHIAPHUX CHUTa;
[TocnysxuBarbe TPAHCNOPTHUX TPaKa;

[leme M nocTynak y3uMara v ckpahivBarba penpe3eHTaTHBHOD
y3opka 40 10 kr y apob/bety;

MuiieBewa M Klacupara U NPUHLMNK pajia MalluHa;

Pesxum paza MnuHa ca wimnkama v MMHA ca Kyriama;

PexxuM paza xMAPOLMKIIOHA;

HopmaTvBHM MaTepujain y NpoLecy MieBea U Kilacupama;
KonTtpona npunpemmeHoctd nynne 3a grorupare cyadpuaHux
MUHepaa;

PaznemmuBaun 1 KOHAHLHOHEPH;

[Mpunpema peareHaca, 1ema J03uparba peareHaca;

[lema (noTupama cyapuIHUX MUHepaia;

[Tpouecu n onpeMa y potaumjama cyapuaHux MUHepana;
OcHOBHH napameTpn GIoTHpama cynpUIHIX MUHEpana u
peryrnauyja npoueca GaoTHpama;.

[MocnyskuBare MaluHa U ypehaja 3a rpasuraumjcky
KOHLEHTpauujy;

[pakTHYHO yNO3HaBaHE OCHOBHHX TEXHOIIOLIKHX MapaMerapa
TPaBUTALIHjCKE KOHIIEHTpALHje Y TEUIKOj Cpe/InHHU.

Hacraga y 6;10ky

yuecTByje y o6paa pacnoiokuBe TEXHUYUKE
JOKYMEHTalMje O NMPOJEKTOBAHOM TEXHOIOWKOM
npotecy

YYeCcTBYje y NpoYyYaBaby MIaHOBA U LPTEXa, U3PAIH
noTpeGHUX CKULA U LpTexka paja

MpaTH CUTyalHjy Ha TepeHy U (yHKIUOHHCAE MAIIHHA
U ICHUX TIOjEIHHNUX CACTABHHUX JIC/IOBA

npaTH paj Ha oJpel)eHOM paANITUIITY — HAYKH U3BOhEHHba
TEXHONOLIKOr NPoUeca U pajl MalliHA, NO3HABaE YCIIOBA
pazia v lbUXOBOT yTHUAja Ha U3BOhSIbE MOjeIMHe pagHe
ornepalHje y TEXHOJIOILKOM Npouecy

Ofpana pacnoNoKHBe TEXHUUKE JOKYMEHTALM|E O TPOJeKTOBAHOM
TEXHOJOWIKOM NPOUECY W yNo3HaBamwe ofroeapajyfie
JIOKYMEHTAIIMje 0 MallluHAMa 33 PaJl;

[Mpoyyararme riaHoOBa U LIPTEKa, U3pajaa NoTpeOHHUX CKULA U
upTeKRa paja;

Curtyalije Ha TepeHy U QYHKIIMOHHUCAA MAIIMHA U HEHUX
MOjeINHNAX CaCTABHUX JICNIOBA;

Panoeu Ha oapehieHOM panunuiuTy y oKBUPY kora Tpeba yrno3HaTu
HauyuH 13Boherba TEXHOMOWKOT MPOUECa U Paj MALIHHOM;

Ycnoru pajia, lUXOBE YTHLA] Ha M3BOHEHE MOjeIUHUX PaIHUX
ornepaLHja y TEXHONOLKOM NPpoLecy:;
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YUECTBYj€ Y U3BONEHY PA3IHUUTHX CHUMAtha U Mepetba Y
by oapehuBara pexxuma paaa, AMHaAMUKe U3Bohetha
M0jeAMHHX JIeJIOBA TEXHOJIOLIKOr LIMKITYCa, YIIO3HABAE
MOCTyNaKa U3Boljera NpUNpPeMHO-3aBPLIHUX ONepalu]a,
pazoBa Ha OCUIypary paguiMuITa U CIl.

MpaTH TeXHOJOTHUjY pajia MallHa U ypehaja 3a 1podberbe
H TIpocejaBame

NpaTH TEXHONOrHY paja mMalMHa v ypehaja 3a Miesetse u
KIacuparbe.

yuecTByje y npahemy TeXHoONOrje paja MauivHa u ypehaja
34 pa3He BUIOBE KOHUEHTpaLMje MUHEPATHUX CHPOBHHA
MpaTH NPOLEC 3ryllbaBaba U QUITPALMjOM KOHUESHTPATA

M3Boljere paznuuuTHX CHUMama U Mepera y by oapeljuparma
peXxHMa paja, AMHaMHKe H3Bolera nojeAMHUX JesoBa
TEXHOJIOUIKOT IIUKITyCa, YIO3HABaE MOCTyaka u3soherma
NPUNPEeMHO-3aBPIIHHX ONepauMja, pasoBa Ha OCUrypamwy
pazunuMuiTa U ci;

Ocrasie Mepa 3allTHTe Ha pajly, yNyTcTaBa 3a paj MaluvHama 1
YIyTCTaBa 3a H3BOhEHe TEXHOMOIIKOT MPOoLeca SKCIoaTalHje;
TexHonoruje pana MawmnHa v ypehaja 3a qpobiserse u
npocejaBame;

TexHomnoruje paja MauinHa U ypehaja 3a myieBebe U Kiiacuparne;
Texnonoruje paga maivHa u ypelaja 3a pasHe BUIoBe
KOHLEHTpaLnje MUHEPATHUX CUPOBHHA;

[MpoiiecH 3ryiumasarmba U GUATPALIM]OM KOHLEGHTpATA.
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YerppTH paspen

3ayHaBakba, 3aMYJbHBaba, 10 OCTAB/baba MPA3HUX
pocTopa

YECTBYje Y KOHTPONHM (ha3a KOA OTKONABaa JISKUIUTA
€TANMYHUX CUPOBHHA Ca 3aMyHhaBatbeéM OTKOHUX
pocTopa

z < o

HA3HB MOJIYJIA NCxXon NPENOPYYEHU CAAPKAJ / KJbYUYHU 1I0JMOBH
o 3aBpuieTky MozyJia yuenuk he 6utn y cramy na: CAJPKAJA
yuecTByje y npahewy paga Ha 6ywahum rapHutypama Cucrem paia Ha Gymahum rapHuTypama;
1party pajl yroBapHe MexaHu3aluje YToBapHa MexaHu3aluja;
npary paj TPaHCIOPTHUX CPeAcTBa TpancnoprHa cpeacrsa;
Iospummacka y%cmng y npahiewy npoueca U3paie U OapKaBamba Hzpana u oapxaBame caobpahajuuua;
. caobpahajHuua EKCNA03MBY M HAYMHH MUHUParba;
eKcnIoaTannja .
NpaTH HAYMH NPUMEHE eKCNIIO3MBA M MUHUPaha Jlyxetbe U ueMeHTauuja;
yuecTByje y npalietby npoueca Jiyxetba v LeMeHTalje OnpskaBatbe pyaapeke MexaHusauje.
YUECTBYje Y KOHTPOJIM OAPHABaba pyaapeke
MexaHu3aLmje
yuecTBYje y npaliersy npoueca oTkonasara oapeheHe Ilpasair konawsa ko1 oapeheHe oTkonHe Meroze, ca
OTKOINHE MeToe KpeTarheM OTKOMHOT (hpoHTa U yTULAJHUM (GaKTOpUMa 32
yuecTByje y npalierby (hM3HUKO-MeXaHWYKHX CBOjCTBA U360p OTKOTIHE METO/IE;
CTeHa U JIEKULITA DuU3NUKO-MEXaHUUKA CBOJCTBA CTEHA U JIEWULLITA;
Homsemna yuecTByje y npaliey (hasa paja Ha OTKONaBary KOJ CBHX daze paaa Ha OTKOMNABALY KOJ CBUX OTKONAHUX NPOCTOpa
. OTKOMaHUX MTPOCTOpa MOUEB O 3apylliaBaba KPOBHHE, noyeB OJ1 3apyliaBatba KPOBHHE, 3aNyHaBatba, 3aMyJbHBaba,
eKcIIoaTanuja

1O OCTaBJ/bakba NPa3HUX NPOCTOPa;
OTkonapame JeXULITA META1A Ca 3aMyHhaBatbeM OTKOMHUX
npocropa.

INpunpema munepajine
CHPOBHHE

yecTByje y npahiemy rnpolieca NpUMEHeHOr HauuHa
pOOJbEHba, TEXHOMOLLKE U MEXaHUYKE KAPAKTEPUCTHKE
pobunuue

paTH TpoLiec MPUMEH-EHOT HAUMHA MIICBEH:A U
TEXHOJIOUIKE W MEXaHUUKe KapaKTePHCTHKE MITHHOBA
yuecTByje y npaliery npoueca NociyK1Batba CUTa,
IUTENIOBaKE, OTKIababe 3arnaepe U npoMeHu xadajyhux
JenoBa

oapeljyje kanauureT curta U eekara npocejaBarba Ha Hasu
NPakTUYHKX [10JaTaKa

NpaTH NOCAYKHBAE TPAHCTIIOPTHUX TPAKa, MyHbetbe Tpaka
Y OTKJIakbake YCI0Ba Kau3ama 1 UCnajame Tpaka Y TOKY
TpaHcHopTa 1 yTBphHBatbe Kanauurera TPaHCIIOPTHUX
Tpaxa Ha 6234 NPaKTUYHUX NoJaTaka

NpaTy NpoLeC MAEBEHA Y MIMHY €a LUMNKamMa U Kyriama
yuecTByje y npaliety npoueca npuMereHOr HauuHa
¢utoTHpaba ¥ TEXHOIOLIKE KapakTepucTuke GJoTupara
yuecTByje y npaherwy npoueca pasa ManHa u ypehaja sa

0 = |3

TexHOJIOIKe U MEXaHWYKE KAPAKTSPUCTHKE APOOUITUIIC;
3arnasa ApoOUITULIE U HAUUH OTKJIaAa;

I[paxTuuno yrephuBare kanauureTa JpoOUIHLIE;
YrephuBame rpaHyno-cactaBa uzapobibeHe pyie y
TIOJSAMHUM CTENeHUMA Ipodbetba;

VY3umarme 1 06paja penpeseHTaTUBHOr y30pKa pyae u3
pasHuX cTeneHa apobiberba 3a nabopaTopujcke ONUTe 1
XeMHjcKe aHanuze Apolrbetba;

[MocayKuBatbe CHTa, LITEI0BAbE, OTKIIaAahe 3ar1ase v
npomeHa xabajyhux aenoga;

Onpehusare kanauurera cura v edekaTa npocejaparba Ha
6431 NpakTUUHKUX Nojaraka:

Iocny>kuBawe TPAHCIIOPTHUX TPAKA, YHEHE TPaka U
OTK/Iakathe YCIIO0RA KITU3akha U UCNIaare TPaka y TOKY
TPAaHCNOPTa;

VrephuBame kanauuTeTa TPAHCTIOPTHUX Tpaka Ha Oa3u
MPaKTUYIHHX TIOJIaTaKa,

PyUuHO K ayTOMATCKO 03Upathe PYAe, BOAE U KPEUHOT MIieKa
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IPaBUTALM)CKY KOHUEHTPALM]Y Y TEWKO] CPeIrHH
yuecTByje y nmpaherwy npoueca paga M OCHOBHHX
TEeXHOJIOUIKUX MapaMerapa MauinHa u ypehaja 3a
€NIeKTPOMArHeTHY KOHUEHTpauujy

yuecTeyje y npaherwy npoueca paja u OCHOBHUX
TEXHOJIOIIKUX Mapamerapa MainuHa u ypehaja 3a
cenapaiyjy yribepa

¥ MIIMHOBMMA Ca LUMNKaMa;
Vrephupamwe rpanyiHor cacrapa, ynazHe pyae M MIKMHa ca
LIMMKaMa U CXO/IHO TOME M0/ielaBahe KalauuTeTa Npepaje;
Vrephueawe pexnma paga MiIMHa ca lKnKama Ha 6a3u
NPaKTUYHUX MOJATAKA;

OCHOBHU eIeMEHTH peryalfje paia XUapOUUKIOHa;
VrepljuBame rpaHyio-cactapa nyJne Ha U3nazy U3 MJKHa ca
IMMKaMa, Necka U NPevBa XMAPOUMKIOHA, MIIHHA ca
KyTJlama;

VrephiBame rpaHyJio-cacTaBa Kyriil y MIHHY ca KyriaMa;
Py4HO W ayTOMATCKO NyLUTaK€ U 3ayCTaBbakbe npoueca
MJICBEHbA;

YrephuBame GIoTalHjCKUX TIapaMeTapa Koju yTH4y Ha
nosehare 1 UckopHlilierhe KOHLEeTpaTa;

YTuuaj KBanuTeTa CBEKE U MOBPATHE BOJE HA KBANIUTET
KOHLEHTpaTa U uckopulihere;

Py4HO W ayTOMATCKO MYyLUTaKke U 3ayCTaB/bakbe NnpoLeca
(bnoTupama;

MauwnHe 1 ypehaju 3a rpaBUTauMjcky KOHUSHTPAUH)Y Y
TEWIKO) CPEAUHM;

MauurHe 1 ypeljaju 3a enekTpoMarHeTHy KOHUEHTPaLM]jy;
Perynauuja oCHOBHHX TEXHOJOLIKUX MapameTapa
eJIEKTPOMarHeTHe KOHLEHTPAaLWje;

[Tywratbe 1 3aycraBbaie NOCTPOjEtba 3a eNEKPTOMArHETHY
Y FPaBUTALMCKY KOHUETPALM]Y;

Mawune u ypehaju y cenapauujama yribeea;

Perynauuja ocHOBHUX TEXHOJIOLUKUX MapamMeTapa y
cemapauvjama yribesa.

Hacraga y 6Ji0xy

yUecTBYje Y o0pana pacrnoiokuBe TEXHUUKS
JIOKYMEHTALMje O NPOjEKTOBAHOM TEXHOJIOLIKOM MpoLIeCy
YUECTBYje Y MpoyuyaBarby MJIAHOBA M LpTeXa, U3paan
noTpebHUX CKULA U LpTeXa paja

NpaTv CUTyaLUjy Ha TepeHy W QYHKLHOHHUCAIbE MaluWHA U
EeHHUX NOjeJUHUX CACTaBHUX JeJI0Ba

yuecTryje y npaherwy npoueca pasa Ha oapeheHom
pPasMAMIUTY- HaYMH U3BOlea TeXHOIOLKOr npoLeca U
Paja MallinHa, O3HABabE YC/I0Ba paja v IbUXOBOI yTHLaja
Ha u3Boljerbe NojesiluHe paaHe onepauuje y TEXHONOLKOM
npouecy

yuecTByje Y U3BOljey Pa3IMuUTHX CHUMAa H Mepemba y
by onpehuBamba pexxuma paja, iMHaMuke u3soherba

O6pana pacnonokuBe TEXHUUKE TOKYMEHTaUKje O
NPOjEeKTOBAHOM TEXHOJIOLIKOM [TPOLIECY M YNO3HABAHE
oaroeapajyhe nokyMeHTaLMje 0 MallMHaMa 3a paj;
[IpoyuaBame N1aHOBA K LPTEXKaA, U3pana NOTPEOHMX CKULA U
upTexa paja;

Curyauuja Ha TepeHy W PyHKLUHOHUCAbA MALLIMHA H HheHUX
NOjeAMHUX CaCTaBHUX Je/10Ba;

Panosu Ha oapeljeHOM paauaMILTy Y OKBUPY Kora TpeGa
YIIO3HATH HAYMH U3BODEHba TEXHOJIOLLKOL NpoLeca U paj
MaIUKMHOM;

VYenoBu pana, 1MX0B yTULA] Ha M3Boherme NojeAuHuK
pajiHUX OllepaLja y TEXHOIOIIKOM NPOLECy;

H3poljere paziMuiTHX CHUMaha U MEepetba Y LIMIbY
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NOjeAUHMX JEN0BA TEXHONOIIKOr UMKITYCa, YII03HABAE oapeljuBama pexxuma paia, AMHaMuKe 1u3Boherba NnojeanHux
NOCTynaka n3eoljerba NpUNPEMHO-3aBPUIHUX ONepaLMja, J€J10Ba TEXHONOWIKOT LMKIIYCa, YIIO3HABabe MOCTyNnaka
pajioBa Ha OCHIYpary PajUIMIITA U Cl. u3BOhEHA MPUNPEMHO-3aBPIIHUX OMEpal1jd, PaIoBa Ha
e yyecTByje y npalietby npoueca npurnpeMe yriba OCUrypary paauiIvuiTa 1 Cn;
e [(pPaTH NOCTYNAK KOHUETPALU]e METATHYHUX MUHEPATHUX o Ocrase Mepe 3al1TUTe Ha pajy, yNyTCTaBa 3a paj MaliyHama
CHUPOBHHA U YIyTCTaBa 3a M3BoleHe TEXHOMOLIKOT MpoLeca
e TIPATH MOCTYMAK KOHLICHTPALMjS HEMETATHUHUX eKcrioaraiuje;
MUHEpPAJIHUX CHPOBHHA e TlocTynak npunpeme yribesa;
e TPATH 3TyLIkaBame, PUITPALIN]Y KOHLEHTpATa U CYIICHE o TlocTynak KOHLEHTpALHjE€ METATHYHUX MIUHEPAITHUX
yriba CHPOBWHA;
e [MocTynak KOHUEHTpALMje HEMETATMYHUX MUHEPATHUX
CUPOBUHA ;
o 3rymmwasame, GUITpalrja KOHUSHTPATa U CYLICHE YIJbeBa.

5. YIIYTCTBO 3A JNJAKTHYKO-METOANYKO OCTBAPUBAIGE ITPOI'PAMA

Ha noueTky cBakor MoIyna y4eHHKE YNO3HATH ca LIWJbEBUMA ¥ MCXOJMMa HACTABE, OAHOCHO yUera, IVIAHOM paja M HauMHHMa OLeHHBaHa.

[Tpunukom ocTBapuBara NporpamMa OAebeme ce JelH Ha rpyne A0 6 yueHuKa.

VY Toky peanu3anuje MOIyna OCIOHUTH CE€ Ha MpeA3Hama yUeHHKa M3 OMIITHX PYAAPCKUX pajioBa, MalllMHa U ypebaja y pyaapcTBy, 3alUTUTE pajiHe W JKUBOTHE CPe/IHHE,
TEXHOJIOTHje MaTepHjana y pyJapcTBy, TPAHCIIOPTA U W3B03a, MPUNPEMe MHHEPAITHHX CHPOBHUHA, METOAA OTKOMABAbA.

N360p MeTona v 006a1Kka paga 3a cBaku MoayJs oapel)yje HacTaBHUK y 3aBHUCHOCTH O HACTABHUX caapskaja, crnocoOHOCTH U noTpeda yueHuka, MaTeprjaHuX U APYTUX YCIOBa.
Kopuerutu BepdanHe MeToze (METO/Ia YCMEHOT H3jararma U AWjaoika MeTo/1a), METO/IC ACMOHCTpaLMje, TEKCTYATHO-WITyCTPATUBHE METO/IE, METO/IC MPAKTHYHHX 3a/1aTaKa.
TMpennoskenu oMLK paja ¢y GPOHTATHH, pajly IPYITH, paj y Nnapy, HHAMBUAYATHY pajl.

6. YIIVTCTBO 3A ®OPMATHBHO 1 CYMATHBHO OUEILUBAILE YUEHHUKA

Y HacTaBH OPHJEHTHCAHO] Ka JIOCTH3akY UCXO/A MPATE CC U BPEAHY]|Y MPOLIECHA CTABE U yueka, MocTUrHyhia yuyeHuka (TpoIyKTH yueka) U concTBeHu paja. Hactasuuk Tpeba
KOHTUHYWUPAHO 4 MPATH HAMpPEAAK YYeHHKA, KOjU Ce Orfiefa Y HAYMHY HA KOjU YYEHULIM MAPTULMNUPAjY, KAKO NPUKYILbajy MOJATKE, KAKO ApryMEHTY]y, eBanyupajy,
JNOKYMeHTYjy uTa. [Ja 61 BpeHoBamke OUII0 06JeKTHBHO U Y GYHKUH]H Yuetba, OTPEOHO je YCKITaAUTH HUBOS HCXO0J1a U HAUMHE OLICHbHBaMbA.

CyMaTHBHO OLCHUBaKE je BpeaHoBame nocTuriyha yueHuka Ha kpajy cBake peanuzoBaHe Teme. CyMaTHBHE OLEHe ce J00Mjajy U3 KOHTPOJIHUX WIW MUCMEHUX PaioBa,
TECTOBA, YCMEHOT UCMUTUBAKA, CAMOCTATHHIX MK MPYNHUX PaJOBa YUSHHKA.

VY ¢dopMaTHBHOM BpeqHOBatbY HACTABHMK Gu TpebGaso Ja MpOMOBHILE FPYNHM AMjasior, Aa KOPUCTH NMTakba Aa Ou reHepucao nojatke w3 haukux ujieja, anv W Aa NOMOrHe
pa3Boj haukux uaeja, 4a je yueHuLuma noBpatHe undopmaunje, a noppatie undopMauuje 1001jeHe 0 YUSHUKA KOPUCTH Aa NPUIAroAud noay4aBame, oxpadpyje yueHuke aa
OUEHY]Y KBATUTET CBOT paaa. M360p uHCTpyMeHTa 38 (POPMATUBHO BPEAHOBAE 3aBUCH O BPCTE AKTHBHOCTH KOja C€ BpeaHYje.

M360p uHCTpYMeHTA 32 (POPMATUBHO BPEAHOBAE 3aBUCH O]l BPCTE aKTHBHOCTH Koja ce BpeHyje. Kana je y nuTamy uzpasa npojekTHOr 3a4aTka MOXKe ce IPUMEHUTH ,,YeK
JucTa” y KOjoj Cy NpUKa3aHy HUBOM mocTHrHyhia yueHumKa ca nokasaTesbuma UCyheHOCTH, a HACTABHUK Tpeba Ja 03HAuM NoKas3aTeb KOjM OAroBapa noHaluamby yYeHUKa.
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Hazns npeamera: IIPEAY3ETHAIITBO

1. OCTBAPUBAIbA OFPA30BHO-BACIIMTHOI PAJJA - OBJIMIA U TPAJAIBE

HACTABA
PASPE]] TeopHjcka BesxGe IlpakTruna Hacraga y TTIPAKCA YKYITHO
HacTapa HacTapa 610Ky
v 0 60 0 0 0 60

Harnomena: y Tabenu je npukaszaH roJuiimy GOH[] YacoBa 3a CBAKK 00NHK paja

2. III/I.J])EBI/I YUYERA:
Pa3BI/I_]aH>e MOCJIOBHUX U MPEAYZCTHUUKUX 3HAHKA, BCHITUHA M NMOHAIAama;
+ PaszBujame npeay3eTHUUKUX BPEIHOCTH U CMIOCOOHOCTH A Ce NPEno3Hajy npeay3eTHUUKe MOryRHOCTH Y JIOKATHOj CPeJUHU U IeNyje ¥ CKIaLy ca THM;
+ PasBujare NOCIOBHOT U NPEIY3eTHUYKOT HAYHHA MULLIbEHA;
« PasBujame cBECTH O COTICTBEHUM 3HabUMA U COCOOHOCTHMA U J1aJb0) MPOdeCHOHATHOj OPHjCHTALM]H;
+ PasBujame cBECTH 0 YI03U KOPNOPATUBHOT MPELY3ECTHUILTBA ¥ CABPEMEHOM MOCIOBALY;
« OcnocobsbaBarke 3a aKTHBHO TPaskere Mocia (3anoll/baBambe H caM03aroll/baBamhe);
¢+ OcnocobbaBame 3a U3paLy jeIHOCTABHOI NIIAHA MOCTOBAA Masle PUPME;
¢ MynTeaMCUMNIMHAPHU NPUCTYI U OPUjEHTALIM]jA HA [IPAKCY;
+ Pa3zBujame 0CHOBE 32 KOHTUHYMPAHO YUCHCE;
+ Pa3sBujame ONrOBOPHOT OJHOCA TIPEMa O4YBakY MPHUPOAHMX pecypca U eKOJIOUIKE PABHOTEXKE.

3. HA3HUB U TPAJAILE MOJYJIA IIPEIMETA

Paspen: YeTBPTH
Pen.6p HA3WB MOJYJIA Tpajame monya
(uacoBH)
1 Ipeny3eTHULITBO U NPERY3ETHUK 12
2 PasBujarbe W npoUeHa NOCAOBHHX UAEjA, MAPKETHHT NIaH 14
3. Vnpasmbarme W opraHusanuja, npaBHH OKBUP 33 OCHHBAIbE U (PYHKUMOHUCAE AeTaTHOCTH 16
4 ExoHoMMja noc/ioBama - (PUHAHCH]CKH TIJIaH 14
5 VueHHUKH NPOjeKaT — MPE3CHTaLM]a MOCIOBHOT [1aHa 4
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e JeTepMUHHMLIE MUHEpaJie (paj ca y30pLuumMa MHHepaa) o [1aBHU meTporeHn MuHepanu (KBapL, KanlueaoH, onal,

o KopucTehi MaKPOCKOTNCKE METOE OTKPHje BPCTY MHUHEpana denacnary, GpengenaTonau, NIarnoKIacH, TUCKYHH, XJOPHTH,

e MpUKAKE 0COOMHE OTKPUBEHHX MUHEpana TIHPOKCEHH, aMbUOONH, ONIMBUHH, CCPIICHTUHH, SITHIOT,
rpaHaTH, BOJIACTOHUT, Be3YRH]aH, CTAYPOIIHT, AUCTEH,
CUAUMAHWUT, aHJANY3UT, MUHEPDAJTH TJIHHA, KAJTUUT, JOJTOMUT,
AHXU/PUT, TUNC);

o CriopeJHH NEeTPOreH MUHEPaIH (MUPUT, MATHETHUT, JTIUMOHHUT,
XPOMUT, KOPYHI, PYTHJ1, aNaTHT, MOHALMT, LIUPKOH, 3€0JIUTH,
TypManuH, 6epui, chen).

4. YIIYTCTBO 3A JTUJAKTHYKO-METOANYKO OCTBAPUBAIE ITPOI'PAMA
Ha nouerky cBakor Moaysa yUeHHKE YIO3HATH Ca LIMJBeBHMA M MCXOANMA, TITAHOM pasia U HAYMHUMA OLICHHBAMA.
[Tpeamer ce peanusyje Kpo3 TEOPHJCKY HACTABY Y YYHOHHLM U BexkOe y CrelMjain3oBaHoj YYHOHHLM (30MpKa MUHepana U cTeHa).
Bexbe ce M3Boae y MUHEPATIOWIKO-NETPONIOLKO] 30MpUM Y WKoIH. Y OKBUPY BexOU M3 onuwiTe MUHepaioryje (18 vacora) yueHUUM HA MoenuMa KpucTana BexOajy obavke
kpucrana, oapehyjy ocHH KpcT U KpucTalHu cucteM. Ouzmnuke ocobuHe Bexkbajy Ha y3opluuMMa MUHepana y3 noMoh crakjieHe v MoplieiaHcke miiouniie, Hoxkulia, MarHera,
LIEJUTCKE JlaMNe. YUEHWLM CaMOCTAIHO Ha Y30pLMMa MHUHepana youasajy 0ojy MuHepana, orped, cjajHOCT, MPOBUAHOCT, TBPAMHY, CELMBUUHY Macy, MarHeTHYHOCT,
JYMUHHCLIEHLIMjY W ApYyTa CBOjcTBA. Y OKBHUPY BexXOW U3 crieLujante MuHepanoryje (17 yacopa) yUeHULM Ha y30pUUMa CTEHA W MUHEepaa, a Ha OCHOBY HUXOBUX (hH3HUKUX
0coOHHa, BpLUIE NMPENO3HABAE [NIABHHUX M CTIOPEJHNX NETPOreHUX MUHEpaa.
KabuHeTcke Bexbe Mory 6uTH KOMOMHOBaHe W ca BexkOama Ha TepeHy Y OKOJIMHU Bbeorpana, riae 61 yueHULM MMaii 3aIaTak Ja Bpule Mpero3Hapabe MUHEpana Koju yiase y
cacraB cTeHa; nocete [Ipupoamwaukom 1 MuHepanowko-nerponowkom mysejy (PLO®).
[Ipenopyka y opraHu3aldjy HacTaBe je 1a ce Mo HeaebaMma peannsyje ABoHac TeOPHjCKe HaCcTaBe 0Je/bere Ce He A€M, OJHOCHO jelaH yac BeKOU 1 Olebebe Ce A6 Ha rpyne
1o 15 yuenuka. [Ipenopyuenun 6poj uacopa o MogysiuMa 3a HpBH paspen je cienehu:

e Omuwra Mmuneposiordja (3+0 uacosa);
HauuH nojaBibuBama MuHepana y npupoau (5 +3 yaca);
Dusnuke ocobune MuHepana (12+9 vacora);
Mopdonowxe ocobuHe munepana (12 +5 vacosa);
IMocranak Mmunepana (5 +1 yac);
Croeuujanya munepanoruja nerporenux mudepana (33 +17 yacoga)

[MpuianukoM peai3alifje MOLYyIIa OCJIOHHTH Ce Ha IPe/i3Haba YUeHHKA U3 XeMHuje, PU3MKe v oniiTe reosioryje. MHCUCTHpaT! HAa CUCTEMAaTHYHOCTH U IPUMEHU CTEUEHNX 3HaHa
y npakcu. YuenuiumMa Tpeda yKa3uBaTH U Ha Be3y MUHEpAIOrje ca peaMernma koje fie rek nsyuapartu Bojehu pauyHa o 00pa3oBHOM MPOQUITY Y KOME Ce MPOrpaM peaiuzyje.
Canprkaje nporpama je HEeONXOQHO PeaNu30BaTH CABPEMEHHUM HACTABHUM MeTOIaMa U CpeiCcTBUMa. Y OKBUPY CBake NporpaMcke LenuHe, yyenuke Tpeda ocnocobisagarH 3a:
CaMOCTAlTHO TPOHANAKEHE, CUCTEMATH30Bake W Kopuwhewe uHbopMauMja U3 pasiUyUTMX W3BOpa (CTPYyuYHa NMUTEpaTypa, UHTEPHET, YacomucH, YIIOSHWUM); BH3YENHO
onaxare, nopehiene 1 ycrocrapmbamne Be3a uaMely pasnuunrux caapkaja (Hp. noBe3uBame caapxaja npeaMera ca CBaKOJHEBHUM UCKYCTROM, CAIpiKajuMa APYyryX npeaMera
M JIp.); TUMCKH paji; CaMOIPOLICHY; NMPe3CHTALN]y CBOJUX pajoBa U TPYIMHUX MpojeKaTa U euKacHy BH3YeNHY, BepOasiHy W MHUCAHy KOMYHHKAIUjy. Y TOKY OCTBapHBaMa
nporpaMa HacTaBHUK Tpeda /la KOPUCTH Kao HACTABHA CPEJICTBA MOJISIE KPHUCTANa U y30pke MUHepana u cteHa. O0e3benuT notpedHe Mojiene kpuctana. Kopuctutu yzopke
MHHepaNia ¥ CTeHa M3 LUKOJICKe U APYruX 30Hpku. KOPUCTHTH MUKPOCKOT W APYTY PacnoNoXUByY onpeMy W npudop 3a AeTepMUHaUKjy MUHepana (fyna, KepaMHyKa riounua,
cTakyieHe rovnie). KopucTuT BUZIEO 3amuce 32 MpUKase ¥ TyMaueha MojMoBa MUHepasia v cTeHa. KOpUCTUTH MHTEPHET CTPaHUIe, YACOITUCE U JIPYTY CTPYUHY JIUTEPATypy.
3a camocTanHe BexOe yyeHHKa NMoTpedHO je MPUNPEMUTH MaTepyjall U NMpoBepy 3Harma yueHHka. [Ipeasor 3amaraka caMOCTAITHUX BekOM je crenehin:

1. Tlpukas kpucrana MuHepana.

2. TlpeseHTaumja KkpucTanacTux arperara.
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4. HABUB MOJIYJA, HCXOJHU, IIPENIOPYYEHHA CAIPKAIA / KIbYUHH ITIOJMOBH CAAPKAJA

HA3HUB MOAYJIA

HCXOoan
Tlo 3aBpuieTky Monysa yueHuk hie Outn y cramwy pa:

IPEIMMOPYYEHU CAIPKAJ / K/bYUHH ITOJMOBH
CAJAPKAJA

TIpHKaxKe afleKBaTHe MpUMepe Npeay3eTHHIUTBA 13 o [lojam, pa3Boj W 3Ha4aj Npeay3eTHULITBA;
JIOKAHOT OKpYKekba o [Ipodun n KapakTepUCTHKE YCIIELHOT NPeay3eTHUKA,
MPUKAKE KAPAKTEPUCTHKE NPELY3ETHHKA » MoOTHBH NpeAy3eTHUKA;
Mpe3eHTYje 3Hauaj MOTMBALMOHMX (dakTopa y « KopnoparusHo npeay3eTHUILTBO.
Npeny3eTHHIUTBY
Ilpexy3eTHHIITBO U .
e JIOBEJ€ Y OAHOC NOjMOBE UHOBATHBHOCT, MPELy3UMJ/bUBOCT
U NpeLy3eTHHIUTBO
NpPe3eHTYje PasNuUMTe HAYMHE OTIIOUHHbAA NOCHa Y
JIOKAJIHOj 3ajeJHULH
NpPUKaXKke 3HAUa] KOPIOPATUBHOL NPely3eTHHULITRA 32
yHanpehemwe nocnopata
MPUMEHH KpeaTHBHE TeXHUKe n3bopa, cenekuuje u « Tparawe 3a NOCIOBHUM HAgjama;
BPEIHOBAA MOCIIOBHUX Higja e [IpoLieHa IOCTOBHHX MOTYRIHOCTH 38 HOBU MOCTOBHH
Npeno3Ha caapxaj 1 3Hauaj GU3HUC nana NO/AYXBaT;
ucTpaxu MelycoOHo nenoBame (pakTopa Koju yTHuy Ha o SWOT ananuza;
TPKULUTE: LieHa, MPOW3BO, MECTO, TPOMOLUMja U TUYHOCT o CTpykTypa GM3HHC MNaHa U MapKeTHHI MaHa Kao
MPUKYNH U aHaau3Mpa MH(popMauMje o TPXKULUTY H pa3Buja HeroBOr J1ena;

PasBujame n npouena
HNOCJOBHHX HAEja, MAPKETHHT
IJIAH

MHANBUAYAIHY MapKETHHT CTpaTerujy

pasBuje caMonoyziame y cnporohery TepeHCKHX
MCOUTHBAKA

CaMOCTaJTHO M3pajid MAPKETUHT IJ1aH Y PUIIpeMU OU3HKC
njiaHa

NPE3EHTYje MapKEeTHHI IIaH Kao JE0 CONCTBEHOr OM3HHUC
nnaxa

o EnemenTt Mapketunr mukca (5I1) — (mpoussoa/ycayra,
LieHa, kKaHanu aucTpudyumje, NpoMoumja, TMYHOCT);

o Pan Ha TepeHy — UCTPaKMBaALE TPHKMIUTA;

o Ilpe3enTauyja MapKeTHHT 1aHa 3a ogabpany Ou3HHUC

uagjy.

Yopasmame 1 oprasuszauuja,
NpaBHH OKBHP 32 OCHHBAaH-€ U
pysxknHoHKCAE AEJIATHOCTH

puKaxce 0CoOUHE yCIeLHOr MeHalepa

PE3EHTYje NPOU3BOAHY CTPATErUjy W NPOU3BOAHU
porpam

pukaxe Qaze pasBoja HOBOT IIPOM3BO/IA

pE3eHTYje OCHOBE MEHAIMEHTA YCI1yra/lIpOU3BO/IHE
PUKaXKE HA jEIHOCTABHOM TIPUMEpY N0jaM U BpCTe
POLUKOBA, LIGHY KOLUTAha W HHBECTHLMjE

PE3EHTYje 3Hauaj MPOU3BOIHOT MJIAHA U U3pajan
POU3BOIHU NJIAH 32 CONCTBEHY OU3HUC UIE)y ¥
HajjeHOCTaBHHjeM OOJIMKY (CaMOCTAHO WK ¥3 noMoh

S O3 3333

0 3

e MeHaumeHT dyHKUUje (N1aHupabe, OpraHn3oBatbe,
Bohewe u KOHTpOJIa);

o Opranuszalja Npou3BOJHHUX CHCTEMA;

o TojaM ¥ BpcTE TPOLIKOBA, 1IEHA KOLITAA;

e WuBectunyje;

o MeHauMEeHT NpoH3BOHE —yNPaB/batbe NPOU3BOJHUM
NPOLIECOM/YCIYTOM;

e YnpaBbame JbYACKUM PeCypcHMa;

¢ YnpaBmarme BpeMeHOM;

o HHXKemepHHT BPeaHOCTH;
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HacTaBHMKA)

pe3eHTYje 3Hauaj NNaHUuparka W onadupa JbyICKUX
ecypca 3a norpebe opranusauvje

OPMCTH raHTOrpam

pUKaXKe 3HAYa] MHGHOPMALMOHUX TEXHONOIHja 32
aBPEMEHO MOCI0BaE

PUKaXKE BAKHOCT HETIPEKUAHOT HHOBUPAIHA MIPOM3BO/1A
1K ycnyra

3abepe HAjMOBOJLHH]Y OPraHH3aLMOHY U TIPpaBHY GopMy
PUBPE/IHE aKTHBHOCTH

M3PaZH M MPE3SHTYje OPraHU3aLMOHH NITaH 3a CONCTBEHY
OuzHUC unejy

CaMOCTAJIHO CAYHHH WJTM NIOTTyHH OCHOBHY TOCIIOBHY
JOKYMEHTALM)Y

0 AT O

o

10 = = =

o HndopmMaLmoHe TeXHOIOrHje y NocnoBamwy;
o IlpaBHH acnekT nokperamwa GHzHKCA.

Exonomuja nocnosama -
¢punACHjCKH MIaH

cacraBu 6GunaHc CcTara Ha HajjeHOCTABHUjeM NpUMepy
cacTaBu GUnaHC ycrexa v yTBpAY MOCJOBHU Pe3yJITaT Ha
HajjeAHOCTABHH]EM NpUMepy

HaIpaBH pa3IuKy u3Mehy npuxoaa u pacxosa ¢ jeaHe
CTpaHe W NPHJIMBA U OJUTHBA HOBLA A JIpyre CTpaHe Ha
HajjeIHOCTABHH]EM NPUMEpY

W3pavyHa Nnpar peHTaA0UTHOCTH Ha Je/IHOCTABHOM MpHUMepy
npukaske Moryhe HauMHe (hHHAHCHpParba COTICTBEHE
JEeNaTHOCTH

NpuUKynu uHbopmauyj y onropapajyfiuM MHCTUTYLMjamMa O
CBHM pEJICBAHTHHM ITHTabUMa O/ 3Havaja 3a MOKPEeTatbe
6u3HuCca

HACHTHDUKY]e HAUUHE 33 OAPHKABAH-E THKBUIHOCTH Y
nocnoeawy npeanyseha

cacTaBu (PMHAHCH]CKH IU1aH 3a COTICTBEHY OU3HUC ML)y
CaMOCTaIHO UK Y3 nomMoh HacTaBHUKA

pe3eHTYje PUHAHCH]CKHU IIaH 3a CBOjY OM3HHC UAE)Y

=

o bunaxc crama;

o bunanc ycnexa;

o bunanc roxosa rororune (cashflow);

e TIpenomua Tauka peHTaOUITHOCTH;

e N3Bopu unaHcupama;

o HucruTyumrje u undpacTpykTypa 3a MoapIuKy
NPe/Ty3CTHHIITRY;

e TIpumnpema u npeseHTauMja GUHAHCH|CKOT TTaHa.

YueHHYKH npojekar —
npe3eHTalHja MOCTOBHOT
njana

(€3

aMOCTAJIHO MM Y3 MOMON HACTABHMKA /1A MOBEKE CBE
paljeHe nenose GU3HUC MIaHa

3pajiM KOHauaH (jenHocTaBaH) OW3HKC NaH 3a CONCTBEHY
W3HUC HAE]Y

pezeHTyje OU3HHUC MITaH y OKBUPY JaBHOT Yaca 13
peAMETa NPeay3eTHULITBO

0 0 Vs <

e Mzpana uenoBuTor OW3HKC M1aHa 3a CONCTBEHY OM3HUC
naejy;

o [Tpe3eHTauyja MojeJMHAYHUX/TPYTHHX;

¢ OM3HKC MITAaHOBA U JUCKYCHja.

4. YIIVTCTBO 3A JTHJAKTHYKO-METOJHYKO OCTBAPUBAILE ITPOT'PAMA
Ha nouerky cBakor MO/lyJjla y4eHUKE YHO3HATH ¢a LMJBEBHMA U UCXOUMA HACTABE, OJIHOCHO YUeha, IUIAHOM PaJa H HAUMHUMA OLCH:HUBabA.
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[peamer ce peanusyje kpo3 BexOe y YUHOHUUM, CHIEUH]aN30BaH0] yuHoHULH. [Ipenopyka y opraHuzauuju HACTaBe je 1a ce NO Helesby OpraHusyje nsovac sexou. [punnkom
OCTBapHBaka MporpaMa oJie/behe ce e/ Ha rpyrie 10 15 yueHuka.

Y Toky peanuzalyje MOIyiIa OCJIOHUTH Ce Ha Mpea3Hama YUeHUKa U3 COUMOJIOoTHje ca npasuMa rpahana. HactaBHuk npunpema notpeCHe eieMEHTe 3a BE:KOY, ISMOHCTpUpa
Paa Ha PAJHOM MECTY Ha, MPATH Pal YUSHUKA HA PAJHOM MECTY U yKa3yje Ha rpelike npu pany. PajHe 3anarke Be3uBaTH 3a KOHKPETHY BexOY.

[punukom peamuzaumje moayna Ilpeny3eTHHIITBO B UpeJy3eTHAK YUeHHUHM Tpeba a ypaje jedaH NpojexTHH 3a1aTaK:
1. Tlpumep ycnewHor mpeay3eTHHKA (HOP. MO3BATH HA Yac rocTa — Npey3eTHUKA U HA OCHOBY H-ErOBOI HCKYCTBA YueHHLM Tpeda Aa u3pagure npoguil U KAPAKTEPUCTUKE
npenyseha/koMnanuje).

[Npunukom peanuzaumje Mmoayna PasBujame H NpoleHa NOCTOBHHX HAeja, MAPKETHHI IIaH YYeHUUH Tpeba Aa ypaje ABa NPOjeKTHA 3aJaTKa:
2. TlpesenTauja MapKeTHHI 1aHa 3a ogadbpady OU3HUC Waejy (HIP. NPENnOPY4UTH yHeHHLMMA Aa OU3HUC HAeje TPpaXke Y OKBUPY CBOI NOAPYUja paja anyu He HHCHCTUPATH
Ha TOMe).
3. Tlpe3eHTauMja MapKeTUHr NaaHa 3a onabpaHy OGu3HUC HMAEjy (HIP. MOXKEJHLHO je OpraHU30BaTH NOCETY ManuMm npeaysehnma koje ce 6aBe Noc/oM y KoonepaLuju ca
pyIHHKOM y OKBHpPY Ie he ce yueHnnm nHGOPMHCATH 0 HAUUHY JeTIOBaa U ONCTaHKa Tor npeaysehia Ha TPXKULITY).

[Mpunukom peanuzaiuje Moyja Yupas/bame H OPraHu3aluja, IPaBHA OKBHP 32 OCHHBAIbLE U (PYHKIHOHHCAIE AeJIATHOCTH YUSHULIM Tpeda 1a ypaae jenaH NpojeKTHH
3a/aTaK:
1. MeHauMeHT NPOU3BONLE — YIIPaBIbaE MPOU3BOAHUM MPOUECOM (HNp. JABaTH yOyTCTaBa yyeHULMMa rae U kako na noly no HeonxoIHUx MHGOPMAaUU]ja, KOPHCTHTH
CajTOBE 3a MPUKYTbahe HHpopMaIHja (WWW.APr.gov.rs. , Www.Sme.gov. IS, U JApYTry).

[Npunukom peanuszauuje moayna Exonomuja nocnosama - GuHAHCHjCKH AN, YUSHHUM Tpeda Ja ypaje ABa NPOjeKTHA 3aJaTaKa;
1. H3zpana GunaHca crara (HNP.KOPUCTHTH HajjenHocTaBHUje Tabene 3a u3pany OunaHca cramwa).
2. MWspana GunanHca ycriexa (HIp. KOPUCTUTH HajjeiHOocTaBHUje Taberne 3a n3paLy OunaHca yerexa).

[Tpunukom peanuzaumje Moayna YYeHHYKH Npojexar-npeseHTanuja NocJOBHOr IIaHa yYeHULM Tpeba f1a ypaje jenan NpojekTHH 3a)aTaK:
1. Hspana u npezeHTaLHja UeNOBUTOr OU3HHC MiaHa 3a CONCTBeHY OU3HHUC Wiejy (HIp. MO3BATH HA JaBHM Yac YCIMEIIHOT MPeAy3eTHUKA, NMPEJICTABHHKE LIKOJIE, JIOKATHE
caMoyrmpase ¥ GaHaka 3a NPOLEeHy PEATHOCTH 1 MHHOBATUBHOCTH OH3HUC IITaHa)
Y OKBUpY NMPOjEKTHHX 3ajaTaka noTpebHo je reHeprcaTH AOKyMeHTalujy (CBe OHO LITO MPOjeKTHA AOKyMeHTaluWja Tpeda fa caapiku).

N360p MeToaa 1 00NMKa pana 3a cBakK MoAyA oapelyje HACTABHUK Y 3aBUCHOCTHU Ol HACTABHMX caiprkaja, ClIocoBHOCTH M NoTpeba YUeHUKa, MAaTEpHjATHUX U JPYTHX YCIOBa.
Kopuctutu Bepbante MeTone (MeToa yCMEHOT M3jiaraa U Jjasiolika MeToia), METOAe JeMOHCTpaLMje, TEKCTYaTHO-UTYCTpaTUBHE METOAE, METOE MPOJEKTHHX 3a]aTaKa.
[pennoxxeHu o6auuM pajga ¢y GpOHTANHM, paJy FPYU, pal y napy, AHAUBUAYATHU paj.

YKOIMKO ¢e mporpaM peajusyje y cKJIagy ¢a 3aKoHOM 0 AyAIHOM o0pa3oBamy noTpedHO je Aa WKOIA U MOC/I0AABALL ASTAJbHO UCIUIAHUPA]Y W YTBPAE MECTO U HAYUH
peanM3alyje UCX0a, U YHECY MX Y ILJ1aH peaiun3alije yuema Kpo3 pas.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OUHEILUBAILE YUEHUKA

VY HacTaBW OPHJEHTUCAHO] KA JOCTH3ahy MCXOAA NPATe CE W BPEeHYjY MPOLECHA HACTABE U yueha, nmocTuruyha ydyeHuka (MpoayKTH yuera) u concreeHu paa. HacraBHuk
TpeGa KOHTHHYUPAHO [a MpaTy HaNpelaK YYEHHUKA, KOjH Ce OIIeNa Y HaYMHY Ha KOJU YHEHULM NapTULUMIMPAJY, KaKO NPUKYNIbajy NONATKE, KAKO apryMeHTYjy, eBaayupajy,
noxyMedTyjy uta. Jda 6u BpenHoBare 6uno o0jeKTUBHO U Y (PyHKUMjHYYeHsa, NOTPEOHO je YCKNaAUTH HIBOE MCX0AA M HAUMHE OLCHUBakA.
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CyMaTHBHO OLEHHBALE je BPeAHOBare NMocTHrHyfia yueHuKa Ha Kpajy cBake peanuzoBaHe Teme. CyMaTHBHe oueHe ce JoOWjajy W3 KOHTPOIHUX UM NMHCMEHHX PajioBa,
TECTOBA, YCMEHOT HCTIMTUBAA, CAMOCTAIIHMX WM IPYTTHHUX PasioBa yUSHHKA.

Y dopMaTuBHOM BpeHOBabY HACTABHHK O TpeGasio Ja MpOMOBHLIE 'PYIHH AHjaJIor, Ja jeé KOPUCTH NuTamwa Ja 01 renepucao nojarke u3 haukux uaeja, and v aa noMorHe
pa3eoj haukux uaeja, a je yueHuuuma nosparHe uHgopmauuje, a nosparHe undopMauuje 1o0KjeHe 0l YUeHUKA KOPUCTH 1A MPUIAroiu NnoayJyaBame, oxpadpyje yueHuke na
OLeYjy KBanuTeT cBOr pana. M300p uHcTpyMeHTa 3a (OpMATUBHO BPEHORA:E 3aBHCH O BPCTE aKTHUBHOCTH KOja ce BpelHyje.

H300p uHCTpyMeHTa 3a HOPMATUBHO BPEIHOBAE 3aBUCH O/l BPCTE aKTHUBHOCTH Koja ce BpeaHyje. Kaaa je y nuramy u3paja npojeKTHOr 3a/laTka MOXKe Ce IPUMEHUTH ,,ueK
JMcTa” y KOjoj Cy NpuKasaHu HUBOM nocTurHylia yueHuKa ca nokasaTe/buMa MCIY HEeHOCTH, 8 HACTaBHUK Tpeda Aa 03HauM MoKasaTesb KOjU OAroBapa NoHallamwy y4eHuKa.

YKOJHKO ce HporpaM peajusyje y ckiaay ca 3aKoHOM 0 AyajHOM 006pa3oBaiby HACTaBHUK /MHCTPYKTOD [pOBEpaBa Ja Ju je N0CJI0AaBaLK 3BPLIMO NPOLEHY PU3MKA Ha
PaZiHOM MECTY Ha KOMe pajie MJIaJy U Aa JIM je n3Beo yBOAHY 00yKy Miaaux o 6e30eAHOCTH U 30paBiby Hapaly.
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b: I3BOPHU IMTPOT'PAMH

Haszug npegmera: TEOJE3NJA CA PYJAPCKUM MEPEILIMA

1. OCTBAPUBAILE OBPA30BHO-BACIIMTHOI' PAJJA — OBJIMIIA U TPAJAILE

PA3PE/L;

Teopujcka HacTaBa

BexOe

IIpakTuHa HacTaBa

HacraBa y Gsoky

YkynHo

11

68

0

0

0

68

2. IINJbEBH YUEIbA:

- VnosnaBame ca KapakTepucTukama o6nactu reoaesuje;

- OcnocobbaBare yUCHUKA 3a MPAKTUUHY [IPUMEHY I€0Ae3H1je Y PyaapcTBy;

- OcnocobibaBarbe yUeHHKA 38 pellaBabe jeJHOCTABHUX 3aJaTaka Y reoIe3uju;

~ PasBujambe HABUKA W OArOBOPHOCTH NP paay;

- VYnosHaBawe HauMHa 00Hjaba reoICTCKUX TIAHOBA;

- YnosHaBawe NPUHIMIIA MPEACTARbAKA PYIAPCKUX MTPOCTOPU]A HA TLIAHY;

- OcnocobpaBarbe yueHnka 3a Kopuwihere pyaapekux NIIAHOBA Y CBOjOj MPAKCH.

3. TEME, HCXOJMH, ITPEITOPYYEHHW CAAPKAIN 1 KJbYHYHH ITOTMOBH CAAPKAJA

Paspen: Apyrn

Comuumbu doua yacora: Teopuja: 68 uacona;

TEMA HCXO0IHU IPEIIOPYYEHH CAAPKAJH / KIbYUHHU ITOJMOBH
[To 3aBpLIeTKy TeMe yueHHK fie GUTH y cTamwy ja: CAZIPKAJA

o o0jacHM 3afaTak W noneny reoesuje e 3aparak reojesuje;
e HaBeJe MpeMep MOBPIINHA o Tloaena reonesuje;

I'eonesuja . 06J:ac1-u/1 KapTy v nnaH o [Ipemep nospiumHa, KapTa v MIaH;
¢ 00jacHM 3HaUEHE NPABOYIIMX KOOpAMHATA Tayaka y paHd | o [ayc-Kpurepor KoOpauWHaTHH CHCTEM Y PaBHH.
s HaBeJe BeNMYHHE KOje ce Mepe y reoae3uju e YroBu, 1y>KUHE W BUCHHE-MeEpE;
e ofjacHu Mepe 3a yXXHHe, MOBPLIMHE U YIIIOBe e TeonnuT, npuMeHa 1 AEJIOBH;
o o0Ojacuu ypehaj u npubop 3a Meperbe yriiosa e Tortanna cranuua;

YncrpymenTy, npudop n . 06:'acm1 ﬁg:?{dun ppaﬂa fOTaﬂHepCTaHﬁue o GPS ypehaj;

r::;g;;; Mepere y o objacHu npunuun paa GPS ypehaja o Hcnurusame u pemudmxauuj:a nubena;
e HaBeJe eJIOBE TeOJONUTa o Hcnurusamwe u pexTudukanyja TeOL0NNTa;
¢ 00jacHM UCTIUTHBaME JTHOENa o [lpocra u rupycHa meToaa;
o 00jacHM HCIHUTHBAKE TEOAOIUTA o Jlpubop 3a Mepere nyKUHa;
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HaBEAE METOAE 3a MEPEHE YIIOBA
onuue Npubop ¥ HaUMHE MEPERa Ly)KUHA
00jacHU JMPEKTHO U WHJMPEKTHO MEPEHE Ny)KHHA

JIMPeKTHO U MHIMPEKTHO MEPH-€ YIIIOBa.

Hupenanp-koHcTpyKIUja

00jacHu nojaM BUCHHE

pas/vKyje NojMoBe HUBEJIMaH U HHUBEJIUD

00jacHN HaAuUMH UCTIUTHBAE UCTIPABHOCTU HUBENHpA
HaBeZe BPCTE HUBEJIMAHA

passivKyje reHepajHi M IeTa/bHU HUBeJIMaH

AnNCOJIyTHA M PeNaTUBHA BUCHHA;
Hupeaup-koHeTpykUMja U J€N0BH;
HcnuTtuBame U pekTudKaLija HUBEIUPA;
I'enepantu 1 aeTa/bHU HUBEIMAH.

T'eomercke Mpexe

HaBene BPCTe reoJeTCKUX Mpexa
00jacHK MOJUIOHCKHU BJIaK

HaBEAC BPCTEC MOJUTIOHCKUX BJIAKOBA
00jacHU Mepetba y MOMUrOHCKOM BAAKY

HaBe/e eJleMeHTe 3a payyHarhe KOOPANHATA MOJMIOHCKUX
Tayaka

00jacHH MeTOJ H3pauyHaBaa AWPEKLMOHOr yria

Bpcre reopetckux Mpexa;

IlonuroHcku BjlaK-eJiEMEHTH U BpcCTE;
Mepewa y NoAUroHCKOM BJaKy;

PauyHare KOOpAMHATA MOJMIOHCKMX Tayaka;
Jupexkuuonu yrao.

CHumame Tepena

06jacHu CYLUTHHY CHUMakba TepeHa

HaBe/ie Tonorpagcke 3HaKe U lUXOBY YNoTpeOy
HaBeAe METOAE CHUMAama TepeHa

ofjacuu BC3y TCOAONMUT-TaxuMeTap

CHUMame TepeHa;

Tonorpadcku 3Haum;

OproronanHa 1 HojlapHa MeTOJa CHUMaA;
Taxumerap.

M3pana curyannonnx
IJIAHOBA

00jacHH KOOPAUHATHY MPEXKY

HaBeae npubop 3a KapTHpame

KoopaunatHa mpexa;
[Tpubop 3a kapTHpare.

Pynapcka mepema

HaBe/Ie 3a/IaTKE PYJAPCKUX Meperbha
00jacHu 00NMK W BETUYHHY 36MJbe

Pynapcka mepema;
OO0NMK W JUMEH3K]ja 3eMIbe.

Mepema y jamu

oOjacHu obenexaBame Tauaka y _]aMl/l
HaBene BPCTE Mepeka YIoBa y jamu
o0jacHu OyCONHM NONMIOHCKH BIAK

HaBe/le HaYuKMHEe MOBE3UBAIba JAMCKE MOJIMIOHCKE MpEXKe ca
MOBPIHHHOM

objacHu kopuwhere HUBENHpa y jaMu

ofjacHu U3paIy jaMCKUX TUTAaHOBA

ofjacH CHHMAaME OTKOMA U OTKOITHHX MPOCTOpa

HaBeje BpcTe npoboja

OGenexaBatbe Tauaka y jamu;

Mepeme yriosay jamu;

ByconHu noauroHcky Bnak;

Jamcke nonuroncke Mpexe;

Hugenup y jamuy;

Jamckn navosu;

CHHUMAambe OTKOTIA U OTKOTIHUX XOAHUKA,
[Tpo6oju.

4. YIIYTCTBO 3A TUJAKTHYKO-METOJUYIKO OCTBAPUBAIGE ITPOT'PAMA
Ha noueTky cBake TeMe yUE€HUKE YIIO3HATH Ca LIM/bEBMMA U UCXOAHMMA, [IJIAHOM Pajia U HAUWHOM OLEHHBAbA.

TTporpam ce peanusyje Kpo3 TEOPHJCKY HACTABY Y YYMOHHLM W pynapckoM kabuxery. [TpunukoM ocTBapuBatba nporpaMa oaesbere ce He aenu. [Ipenopyka y opraHusauuju

HACTABE je Mo HeleJbaMa U peasinzyje Jpovac Teopujcke Hactase. [Ipernopyyenu 6poj yacoBa Mo TeMama 3a APYru paspen je crienehu:

o [eonesuja (3 vaca),

e [ayc-Kpurepos xoopauHaTHu cuctem (2 yaca);

e Toranna cranuua (1 vac);
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GPS ypehaj (1 uac);
HUHCTpyMEHTH,IpUOOp U METOIE 3a Mepetbe Y reoie3nju (21 yacora);
Hugenup — xoHerpykuuja (10 yacoray;
['eonetcke mpesxe (10 uacora);
CHumame TepeHa (5 yacosa)
H3zpaga cuTyauronux naaHosa (3 vaca)
Pynapcka mepema (2 vaca)
o Mepema y jamu (10 uacora)
ITpunvkom peanusauyje TeMa Tpeda ce OCNOHUTH HA NPe3HabE YUeHHUKa U3 pusnke, MatemaTike U reorpacduje. [lopen Tora yueHnuuma tpeda ykazaTH Ha Be3y ca npeaMeTHMa
koje fie Tex uzyuasaru. [Ipenopyka je fa ce npunuKoM oCTBapUBara Nporpama uzpal)yjy npeseHrauuje 1 pasinyuTe LeMe KOje ce KOPUCTE Y HACTaBHOM cajpiKajy.
HHCHUCTHPATH Ha CUCTEMATUYHOCTH M NIPUMEHH CTEUEHHX 3Hatha Y MPaKCH.
3a caMocTalHu paa ydeHHKa NoTpeOHO je NPUNpeMHUTH MaTepuja v NpoBepy 3Harba yueHuka. [Ipeanor 3a camocTanHu paa yyeHuka je creaehu:
1. T[lpesenTauuja reonesuje u weHa noaena.
[Ipukas kapTe u raHa.
[Ipuka3s Teononura.
[pe3eHTauuja aenoBa Teon0NUTA.
[Tpuka3 renepanHoru A€TaA/bHOT HUBEIMAHA.
[TpHka3s reoseTckux Mpexa.
IIpuka3 nOAUroHCKUX BIAKOBA.
ITpuka3 cHuMara TepeHa.
. IlpeseHTauuja nonapHe 1 OPTOrOHAIHE METOAE CHUMAH:A.
10. IIpukas koopauMHaTHE MpeXe.
11. INpuka3s obnrka U BETUUHUHE 3eMJBE.
12. TpezenTauuja Mepema y jamu.
H36op meTona u obnuka pana 3a caky TeMy oapeljyje HACTaBHMK Y 3aBUCHOCTH Ol HACTABHUX caJpkaja, crnocoOHocTH 1 notpeda yuennka. Kopucrutu Bepbante merone
(MeToza yCMEHOT H3nararma U JMjalolika MeToJa),MeToie IeMOHCTpaLMtje, TEKCTYaTHO-UITyCTpaTHBHE MeToae. [Tpeanoskenn oOauLM pana cy GppoHTaIIHK, pajy PNy Kao
Y HHAWMBUOYANHU paj.
VYuenuuu Tpeda caMOCTANHO A2 KOPUCTE MHGOPMALMje M3 PAa3IMYUTHX H3BOpa (MHTEPHET, CTPYUHA JIUTSPATYPa, HACOMHCH, YIIOCHHLIH), BU3YEITHO OMAaXamke.

R

5. YIIYTCTBO 3A ®OPMATHBHO U CYMATHBHO OUEWLUBAILE YYEHUKA

Y HacTaBW OPHjEHTUCAHOj Ka JOCTH3akby MCXO/la TIpaTe ce U BpeHYjy MpOoLec HaCTaBe v yuera, NoCTUrHyha yueHuka (TIpoyKTH yuera) i CONCTBeHH pal. HactapHuk TpeGa
KOHTHHYHPaHO Ja TIPaTH Hanpeak y4deHHKa, KOju ce OIllefla y HAuMHY Ha KOjM Y4eHWLM MapTHLMNUpajy, Kako TPUKYIIbajy MOJATKe, Kako apryMeHTyjy, eBaqyupajy,
JIOKyMeHTY]y uti. Jla 6u BpeaHoBatbe 0110 00jEKTUBHO U Y PYHKUUJU yUetba, NOTPEGHO je YCKIAAMTH HUBOE UCX0Ja U HAUUHE OLeHhUBatba.

CyMaTHBHO oUeH-HBame je BpeaHOBawe nocTurHyha yueHuka Ha kpajy ceake peanusopaHe TeMe. CyMmaTuBHe oueHe ce A00ujajy M3 KOHTPOMHHUX MAH MUCMEHHX PajoBa,
TECTOBA, YCMEHOI UCIUTHBAA, CAMOCTAIHUX WM FPYIHMX PAJOBa YHSHUKA.

VY dopMaTuBHOM BpPEAHOBAIY HACTABHUK OM Tpedaslo Jla MPOMOBULIE MPYIHH JUjalIor, /1a KOPUCTH NMUTaba Ja O1 reHepucao rnojarke u3 haukux vaeja, any v jia moMorHe
pa3eoj haukux uaeja, Aaje yueHuMa nopparHe uHdopmauuje, a noppatHe uudopManuje 1001jeHe 0/1 YUSHUKA KOPUCTHU J1a MPUIIAT0/IH [Oy4aBabe, 0Xpabpyje YUeHHKe 1a
ouewyjy KeanuTeT ceor paga. M36op nHcTpyMeHTa 32 GOpMATMBHO BPEJHOBAKE 3aBUCH OJ1 BPCTE aKTHBHOCTH KOja Ce BpeaHyje.
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Hazns npeamera: PU3NUYKA XEMHJA

1. OCTBAPUBAILE OBPA30BHO-BACIIUTHOTI PAJIA — OBJINIH X TPAJAILE

PA3PE]:

Teopujcka HacTaBa

Bex6e [TpakTHyHa HacTaBa

Hacrapa y Onoky VYkynHo

11

68 0 0

0 68

2. INJBEBH YYEXbA:

~ PasBujare cmocobHOCTH 3a caryie/laBarhe OCHOBHUX XEMUJCKHX 3aKOHA U MPOLIEca KOjH Ce OABHjajy Y MPUPOAHU, TEXHHULIM U TEXHONOTH]jHU;
- YnosHapamwe ca IIpoLiecuMa IIPUITPEME H KOHUCHTPALMje MUHEPATHUX CHPOBHHA;
- Pa3sBujame uHTepecoBara 32 yeBajame caapikaja Koju TpeGa na Oyay OCHOBA 34 pasyMeBarbe OCTANIMX HACTABHUX Caprkaja y OKBUPY NpHOpeMe MUHEPaIHe CUPOBUHE;
- PasBujare cBECT 0 3Hauajy OAPHKUBOT pa3Boja U KOJOLIKE eTHKE.

3. TEME, NCXOJH, IPEITOPYYEHHU CAIPKAJA U K/JbYUYHU ITIOIMOBH CAIP/KAJA

Pazpen: dpyrn

Copmwmsun doun vacora: Teopuja: 68 uacosa;

OMUUIE KAJIOPUMETPHjY
JaeduHMIIe APYTH 3aKOH TEPMOAUHAMMKE U HEroBy NPUMEHyY
NpopayyHa eHTPONuUjy

TEMA HCXO0IN MMPENTOPYYEHHW CAAPKAJIJA / KJbYYHHA ITOJMOBH
Ilo 3aBpireTky TeMe yueHHK he OutH y cTamy na: CAJIPKAJA
neduHULE NPBH 3aKOH TEPMOIMHAMHKE o [Ipeu 3aKOH TEPMOJUHAMHKE;
oGjacHu Kako ce BPLUM NPOpPaUYyH SHTANNH]Y o Enrannuja;
ofjacHu TOMNOTHU edekar ¢ TomnnoTHu edekar;
Tepmomuramuka oGjacHu TOMNOTY CTBAPakA JeAUECHA U HEYTpANU3aLUje o Tonnora crapama jenumwerna;

¢ TomnoTa HeYTpanu3auuje;

¢ Kanopumetpuja;

o Jlpyru 3ak0H TEPMOAMHAMUKE;
e EHTponuja.

Duznaxa paBHOTERA

m3pauyHa ['MOCOBY jenHauuHy
oGjacHu GU3UYUKY PABOTEIKY HA JENHOKOMIOHSHTHOM CHCTEMY Jel-
BOJA-BOJEHA NMapa

¢ T'uGcosa jenHauvHa rnpaeuna ¢asa;
e [Ipumena npasuna daza;
e JeAHOKOMNOHEHTHU CHCTEMHU.

Uspcero crame MaTepHje

o0jacHM pa3iuKy uzMeljy aMopgHOT U KPUCTAITHOT CTarmba
o0jacHu uzoMopdu3aM U noauMopduzam
aHanM3Kupa KpUcTaaHe CTPYKType v AedekTe y KPUCTAIHO]

CTPYKTYpH

e AMOP(HO W KPUCTAITHO CTatbe MaTepu|je;

o M3omopdusam u nonumopduzam;

e TunoBu KpucTaTHe peLueTke (ATOMCKa, JOHCKA M MONEKYJICKa
KpHCTaHa peLueTka);

Teuno crame matepuje

AeduHuLLe CBOJCTBA MAaTEPU]e Y TEUHOM arperaTHOM CTatby
oOjacHu npuTHcak 3acuheHne nape 1 TOIIOTY UCNapaBatba
JeduHMLIe BUCKO3UTET, jJeIMHULE Y KOjUMA Ce U3paKaBa 1
3aBUCHOCT OJ1 JIPYTHX BEJIMYHHA

e TeuHocTuy;
o Hcnapasamwe u nputucak 3acuheHe nape;
e Bucko3HocT.
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PacrBopn

00jacHW MojMOBE: pacTBapame, pacTBapay, PacTBOPEHY CyNCTaHLLY,
PacTBOP/LMBOCT, MACEHY KOHLIGHTPALIM]y, KONHYUMHCKY
KOHLIEHTpALHjy, MOJIAJTUTET, KPUBY PaCTBOPIBUBOCTH

Jepunnwe Paynos 3akoH

HaBele MPUMEHY OCMOTCKOT MPHTHCKA

PactBopuy;
Paynog 3akon;
OCcMOTCKM MPUTHCAK.

XeMujcka KHHETHKA

aedunnine 6p3uHy XeMHjCKe peakLje

neduHULIe peBep3UOUIIHE PEaKLIHje U CTAbe XEMHUJCKE PABHOTEKE
HaBene BpPCTe peakumja

neduHuLIIE peakuMje HyJITOr pena,

JeduHILIe peaklyje MPBOT, APYror U BUILET pesia

Bp3una xemujcke peaxuuje;

Enepruja aktusaumje, KatajauzaTopu;

Bpcre peakuuja, peakuuje HynTOr pefa; peakuuje rpeor,
IPYror v BULLEr peja.

XeMujcka paBHOTeXKA

JaeduHULIE PeBep3UOUIHE PEAKLM]e U CTAbEe XEMH]CKE PABHOTEKE
00jacHM 3aKOH O AEJCTBY Maca U M3PaKaBate KOHCTAHTE
PaBHOTEXE MPEKO KOHLIEHTpaLMja 1 NapLujaHiX IpuTucaKa
o0jacHH yTHIIA] NPOMEHE KOHLIEHTpalLuje, TeMneparype 1
NPUTHCKA HA PABHOTEXKY MpemMa

JI.JaTemeoBOM NPUHLMITY

3akoH 0 AgjCTBY Maca;
PaBHOTEXKA Y XETEPOreHOM CUCTEMY;
JI. lllaTesbe0B MPpUHLIKIL.

Ioppmmucke nojase

OMULLE NIPOLEC aACOPILHje
ﬂ,eq)l/lHl/llJJe MOBPLUIMHCKHU HANTOH
HaBejle NpUMEHy aacopnuuje

AJcopnuMja HA TPAHULM TEYHOCT — Ba3AyX;
[loBpLUKMHCKH HANOH;
AJICopruyja Ha rpaHyLd YBPCTO — PACTROP.

Exexrpoxemuja

00jacHU €CKTPOJIMTHUKY IHCOLIMjALN]Y
objacHH CDapa)JeJeBu 3aKOHH

pasnukyje jake u cnabe enexTpoauTe

ofjacHu Kako ce KIacH(HUKyje pacTBOpe eNeKTPoIHTa NpemMa
MpPOBOAJLUBOCTU

objacnu ["anBaHcke cnperose

00jacHH €eKTPOMOTOPHY CUILY

00jacHM enexTpOaHH NOTEeHLHjal

HaBCAC NPUMEHY CICKPTPOAMTA

EnexTpouTruka Tucouujauuja;
dapanejeBu 3aKOHU;

Jaku u cnadbu enexTponuTy;
I1poBOITBMBOCT pacTBOpa ENEKTPOINTA;
I'anBancku cnperosu;
EnexkrpomoTopHa cuna;

Enekrpoauu noreHuujain.

Konouana xemuja

HaBeJe KOJIOWAHE PacTBOpE
pasnukyje xunpodobHe u xuapoduiHe Koouae
onuule cTabMITHOCT U Koaryaauujy KOJOHAHHX CHCTeMa

KonouaHnu pacrsopu;
XunapodobHu 1 XUAPODUIHY KOJIOUAH;
CTabuaHOCT M Koarynauuja KONnouJHHUX CHCTeMa.

4. YIIVTCTBO 3A JUJAKTUYKO-METOJUYKO OCTBAPUBAGE ITPOTPAMA
Ha noueTky CBake TeMe yUeHHKe YIIO3HATH ca LIMJbEBUMA U UCXOAMMA, NIIAHOM Pajia U HAYUMHUMA OLEHUBALUMA.
IMpenmer ce peanusyje kpo3 TEOPUjcKy HacTaBy y kaOuHeTy. [lpenopyka y opraHu3alMjy HACTaBe je J1a ce Mo HeaesbaMa peali3yje IBovac TeOPHjCKe HACTaRe.
Ipenopyyenu doHa yacoBa no TeMama 3a Apyru paspena je cieaehu:
o Tepmoaunamuka (10 uacosa);
o  ®uznuka parHoTexa (5 wacosay);
e Uspcro crame marepuje (5 yacosa);
e Teuno crame matepuje (5 yacosa);

e Pacreopu (5 vacona);
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o Xemujcka KMHETHKA (8 Hacopa);
o XeMHjcka paBHOTEXA (6 uacopa);
o [lorpwmHcke rojase (7 uacosa),
o Enexrpoxemuja (10 uacora);

o Konouana xemuja (7 uacosa).

HacraBHu caapikaju nporpama 3a (PU3nuKy XemHjy uzabpaHu cy Tako Aa ydeHuuuma omoryhie pasymeBarse npoLeca OpUnpeMe U KOHUECHTPALIM] e MUHEPAIHUX CUPOBUHA
OIHOCHO MPEACTARIbAJY TEOpPeTCKy 0a3zy u omoryhasajy npahewe HacTaBe ykecTpyuHux mpeamMera, U3 Tux pasjora notpebHo je aa ce nocedHa nakma noceeru cnenehinm
nornapbuMa;
YepcTo cTawme Marepuje
[MoepiinHcke Mojare
Enexkrpoxemuja
Konounxa xemuja
TpuIMKOM pealin3aumje TeMa OCJOHUTH Ce Ha Mpei3Haba YHSHUKA U3 IpeaMeTa OCHOBa (hu3uKe U xeMuje. [Ipeko HacTaBHUX caapiaja yUeHUK Tpeba Ja cazHa TeCHY
TIOBE3aHOCT (PU3HUKE XeMHje ca PUIMKOM M XeMHJOM, KA0 U HhEH JONPUHOC Y pasjalibaBamby (HHU3MYKUX U XEMHJCKUX NMPOMEHA M YCBajatby 3aKOHUTOCTH Ha kojuMa 6azupajy
NPOLECH NPUNPEME MHUHEPaTHUX CUPOBUHA. MIHCHCTHPATH Ha CUCTEMAaTUYHOCTH W MPUMEHU CTEUEHHX 3HaHa Y MpaKcH.
3a camocTanaH paa ydeHuKa noTpeGHO je MpUNpeMUTH MaTepujai | NpoBepy 3Haw-a yueHuka. [Ipeqyior Tema 3a caMocTanHu paj ydeHuka je cienehu:
1. TlpezenTauuja NpROr W APYrOT 3aKOHA TEPMOAUHAMHUKE.
Ipuka3 BpcTa KpUCTAJIHUX PELIETKH H AedeKTa.
3. [llpukas npomMeHe BUCKO3HOCTH Y 3aBHCHOCTH O/l lapamMeTapa.
4. TlpezenraLmja npoMeHe paCTBOPLUBOCTH Y 3aBHCHOCTH OJl apaMerapa.
5. Tlpuxa3s Bpcra peakumja(peakuuje HyATOr peaa,peakuuje Npeor, APYror 1 BULLET pela).
6. Ilpukas peBep3uOWIHUX U HEPEBEP3UOMITHUX peaKiyja.
7. TlpeseHTauuja npoueca ancoprnumje.
8. TlpeseHTaumja eNSKTPONUTHYKE AUCOUMjALU]E.
9. Tlpukas BpCTa SNEKTPOIHUTA U HLUXOBA NIPHMEHA.
10. TTpukas ocoOWHa KONOMAHUX pacTBOpA.

H3bop MeTona u obnka paja 3a ceaky Temy oapelyje HACTABHMK Y 3aBUCHOCTH OJl HACTABHUX caapkaja, notpeba u Hamena malinHe. HactasHe canpxaje Tpeba usnararu
TAKO Ja YYEHULIM pa3yMejy U ynaMTe OCHOBHE [NaBHe [Je/I0BE MALMHA, MPUHLMIIE PAJa U lHXOBE KOHCTPYKTHBHE KapakTepucTuke. Kopuctutu Bepbanne metoze,
JIEMOHCTPATUBHE W TEKCTyaJIHO-WITycTpaTuBrHe MeToze. LLTo Brie TpeGa KOPHCTH LpTEXe U CIIMKe Kako OW YUeHULM CTBOPHIIM LUTO JaCHUJY CITUKY O M3IJIeNy U pasy
mawuHze. [Ipennoskenn obauuM paja cy pany GpoHTy, IpPYIHM Kao U MHAMBMAYAJIHHM pal.Paqu npakTHyHOr yrio3HaBarma MalivHa Tpeba y OKBMpY IpaKTH4HE HACTaRe
NOKAa3aTH MalIWHE KAKO Y IBUXOBOM pajly TAKO U BaH IpoLeca paja.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLEIbUBAILE YUYEHUKA

Y HacTaBU OPMjEHTHCAHO] Ka A0CTH3athy MCXO/1a ITPATe Ce U BPEAHY]Y NPOLEC HACTaBe U yuetsa, nocturiyhia yuenuka (IpoJyKTH yuewa) u concreenu paj. HacraBuuk tpeda
KOHTHHYUPEHO /Ja [paTH Hanpeiak yueHuKa, KOjH ce Oriejida y HauMHYy Ha KOjU YYEHHLM NapTHULIMIUPAjy, KaKO NPUKYIJbajy [0JaTKe, KaKo apryMeHTy]y, eBalyupajy,
JokyMeHTy]y uta. Ja 6u BpeaHoBame 6110 00jeKTHBHO Uy HYHKUUjU yuersa, NOTPeOHO je YCKIaUTH HUBOE KCX01a U HAYMHE OLCHHBAA.

CymMaTHBHO OLICHUBAE j€ BpeHOBabe NMocTUrHyha yueHHka Ha Kpajy cBake peannzoBaHe Teme. CyMaTHBHE OlieHe ce 100Hjajy W3 KOHTPOJHWX WITH THCMEHUX pajioBa,
TECTOBA, YCMEHOT UCTINTUBAFbA, CAMOCTAIIHUX WM IPYTHUX PajioBa YYSHHKA.
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pesentaumja — Onrruke ocoduHe munepana (60ja, orped, IPOBUAHOCT, CJaJHOCT, JIyMUHECLCHLM]a MUHEPANa).

pezeHTauMja — MexaHuuke ocobuHe MuHepana (cneuuduyta mMaca, €1acTUMHOCT, TBPAMHA, UENJbUBOCT U MPEIOM MUHEpana).
pezeHTauMja — MarueTHe ocobuHe MuHepana.

peseHTaumja — Ousnonouike ocobrHe MuHepata (MUPUC, YKYC, ONUI, YIHjatbe Baare).

3pafa MoJena OCHMX KPCTOBA 3a Pas3iMuUTe KPUCTAIHE CUCTEME.

3paza Moaena o0IMKa KPpUCTANA Pas3iiuUTUX KPUCTATHUX CUCTEMA.

puKas 6IHKIea MUHEpaia.

pe3eHTAUM]jE O IABHUM NIETPOTEHUM MUHepanuMa (o u3bopy yHeHuKa).

pe3eHTallje O CIOPEHUM NETPOreHHM MHUHepahMa (1o u300py yHeHHKa).

—ZoPNAN AW
e P Bl e e e

0.
1.

[Ipenopyka je fa y npe3eHTaudjama U pajosuma Oyle LWTOo BUILE CJIMKA U BUAEO CHUMAaKa BE3aHO 3a TeMe Npe3eHTalMje. YUeHUuun Tpeda caMOCTalHO Ja KOpUCTe
uHGOpMAaLHje 13 PasTHUMTHX H3BOPA MPH U3PAJN CAMOCTAIHUX PaoBa (HHTCPHET, CTPYYHA JIATEPATYPa, YACOITHCH, YIIOCHULIN).

H360p meToaa u obnvika pasa 3a cBaky TeMy ofipeljyje HACTABHUK Y 3aBUCHOCTH O] HACTABHUX Ca/IpXkKaja, COCOOHOCTH U NMoTpeda yUeHHKA, MaTEPHjATHUX U APYTUX YCIIOBA.
Kopucrurn BepbanHe meroae (MeTona yCMEHOr H3nlaraa v Aujaiollka MeToAa), MeToe AeMOHCTpaUMtje, TeKCTyanHo-unycTparieHe Metoae. [pennoxkenn obauuu pana cy
dpoHTanHK, paa y rpynu, pal y napy, UHAMBUIYaNHH paj.

5. YIIVTCTBO 3A ®OPMATHUBHO I CYMATHUBHO OLHEIbUBAILE YUYEHUKA

Y HacTaBM OPUJEHTHCAHO] Ka JA0CTH3akbY MCXO0/1a TIpaTe ce M BPEIHYjy IPOLIEC HACTABE U yueha, mocTuruyha yueHuka (MpoayKTH yuewa) v concTeeHu pai. HacraBuuk tpeba
KOHTUHYUPAHO Aa TIpaTH Hanpelak yYueHHKa, KOju ¢e orfiela Y HauMHy Ha KOJH YUYCHWUHW MapTHUMITHPAjy, KaKO MPUKYILUbAjy NMOJATKE, KAKo apryMeHTY]y, eBayupajy,
NoKyMeHTyjy uta. Ja 6u BpenHoBarbe 6uno 00jeKTUBHO U Y (DYHKLUjH yuerba, MOTPEOHO je YCKIaqUTH HUBOS HCXOJA U HAUMHE OLICHUBAHA.

CyMaTHBHO OLICHMBabe je BPEeAHOBame MOcTUrHyha yueHHka Ha kpajy cBake peann3oBaHe TeMe. CymMaTHBHE oOlieHe ce 100Mjajy M3 KOHTPOJHHUX MM MUCMEHHX paioBa,
TECTOBA, YCMEHOT HUCMUTUBAA, CAMOCTATHUX WM TPYIHUX PaJloBa YUEHHKA.

V dopmMaTUBHOM BpeaHOBatbY HACTaBHHUK OW Tpebano na MPOMOBHILE FPYNHM AWjanor, Aa KOPMCTH NUTaa Ja Ou reHepucao nojarke u3 Haukux uaeja, aaM v Ja noMorte
pa3Boj hauxux uaeja, aaje yyeHuuMma noeparHe nHopmauuje, a nopparHe MHpopmauurje nobujeHe o yUeHUKa KOPUCTH Aa NPUIaroay nojayyasame, oxpadpyje yueHuxe ja
OLECHY]Y KBAJIUTET CBOT Paja.

N360p uHCTpYyMeHTa 32 POPMATUBHO BPEAHOBAE 3aBUCH O] BPCTE aKTHBHOCTH KOja Ce BpeHyje, OJHOCHO ¥ caMo nocTuriyhe yueHnunka Tpeba yKbyHUTH U HEroBo
MOHAILAE.
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VY hopMaTUBHOM BpPEeaHOBakLY HACTABHUK GU TpeGano aa npoMOBHULIlE MPYIIHU AMJATIOT, Ja KOPUCTH MUTatba Aa Gu reHepucao nojarke u3 haukux wjieja, aiv U aa noMorHe
pa3Boj haukux waeja, Aaje ydeHHUMMa noBparHe uHdopmaumje, a nopparie uHGopmMaupje 1o6ujeHe 0 yUueHUKa KOPUCTH Ja MPUIarou noayuasame, oxpabpyje yueHuke na
olLekyjy KBanuteT cBor paaa. M36op uHcTpyMeHTa 3a GOPMATHBHO BPEIHOBAE 3aBUCH OJ1 BPCTE aKTUBHOCTH KOja ce BpeIHyje.
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Hazne npeavera: IYBHHCKO BYIIEILE

1. OCTBAPUBAILE OBPA30BHO-BACIIUTHOTI PAJIA — OBJINIH X TPAJAILE

PA3PE]:

Teopujcka HacTaBa Bex6e

HpaKanHa HacTaBa

Hacrapa y Onoky VYkynHo

11

68 0 0

0 68

2. INJBEBH YYEXbA:

~  OcnocobJpaBarbe yueHHKa Ja OBNaJajy OCHOBHHUM METOamMa W [OCTYIMLMMA UCTPAXHOT OyLlemha y pasnuYuTHM Ie0OLUKIM YCI0BUMa Ha OCHOBY CaBPEMEHHX
JocTurHyha M npakTHYHMX MCKYCTaBa U3 OBe 06JacTH;

- PasBujame pagHe KynType, KOJIEKTUBHOT paja ¥ XKHBOTA Y TEPSHCKMM YCIIOBUMa;

—~  OcnocobpaBatbe 32 NMPUMEHY CPEICTABA 32 3ALUTUTY HA Paiy U Pa3BUjambe CBECTH O BAXKHOCTU OUyBarkha CONCTBEHOT 3[PaBJba;

- PasBujame cBeCTH 0 3HaUajy OAPKMBOT Pa3BOja M EKOIOLIKE €THKE.

3. TEME, HCXOJH, IPEITOPYYEHHU CAIPKAJA U K/JbYYHH ITIOJMOBHA CAJAPKAJA

Pazpen: Tpehu

Topuiuisu poux yacosa: Teopuja: 68 yacosa;

TEMA

HNCxXoan
ITo 3aBpieTKy Teme ydyeHuk he Gurn y cramwy ja:

MPENOPYYEHH CAJAPKAJH / KJbYUHN IOJMOBH
CAIPXKAJA

Ocnoge Oymema y
pyAapeTBy

HaBene AeUHULIK]Y paaoBa npu Gyluewy

o0jacHu CBPXY W BAXKHOCT Oyuiewa Y pyIapcTBy, NPUBPEIH,
rpaljeBUHApCTBY W BOJONPUBpPEIU

HaBene OCHOBHE elleMeHTe ByLIoTHHE

ofjacHu reosioluke ocHoBe Oyluema

o Jleunuuuja panoea;

o CBpxa pa/ioBa, yJiora 1 hUXOB 3Ha4aj 38 MpuBpesy, pyaapcTeo,
rpaljeBUHAPCTBO, BOAOMIPUBPEIY U OCTANy MHAYCTPH]Y;

o bywioTuna v beHH e1eMEHTH;

o TexXHWUKH YCII0BH H3Boherba Oyuiema;

o I'€0J10LIKO-TeXHUYKA OCHOBA OYILEHA.

Pyuno 6ymeme

ofjacHH npUMeHy pydYHOr OyLiera

OITULIIE METO/| pajia MpH pyuHOM Oyllerby

objacHu paznuky wusMel)y cyBor n MOKpOr pyuHOTr poTaLHOHOT
OyLiera

ofjacHu pyuHy METOAY YAapHOT Oyliera

OITHLIE HAYMHE MIPUIIPEME PaJHOT MeCTa IIPU PYUHOM OyLueHhy
onuuie norpebHe onepauuje 3a 00aBsbarbe pyuHor OyleHa

o [Ipumena: meTona pana, Aybuua, npomepu;

o CyBO M MOKPO pOTalIMOHO Oyllickbe;

o YaapHo Oyluere;

o Onuc uzpane OywoTuHe;

o [Ipunpema pagHor mecra;

o TpaHcropt, MOHTaXa, OylueHbe, LIEB/bEHE, HCITUpabe, OyLIcHE
Ha CYBO;

o Kawmkopame M HOpMaTHBH paja.

MOroHMuMA

Bymelbe Ca MATIMHCKHAM

00jacHN OCHOBHE KapaKTEPHUCTHUKE MPUITUKOM H3pase OYyLIOTHHE ca
CTpoOjeM
objacHu noTpebHe ycnoBe NnpuMeHe MallMHCKOT Oyluera

o OCHOBHE KapaKTepHrCTHKE OyLIeHa ca CTPOjeM;
o [loTpebe;
o MoryhiHOCTH M NPEeAHOCTH;

o TUMOBM MAIIMHCKOT MOrOHa

o _Haesie MOTYRHOCTH M MpeAHOCTH Mawmkckor Gywetba | Tunosu Mawmwbckormorowa; |
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» HaBe/le OCHOBHE THUMOBE MAaLUMHCKOr Oyliemna o Knacuduxauuja.
e HaBelle OCHOBHY Knacuduxanmjy npu Oyuwieny nomohy Mawmna 3a
Oymeme
e 00jacHM yCcIOBE NPUMEHE MALUIMHCKOr yAapHOr Oyliera o [Ipumena;
e 00jacHH HalUpTLIEME MALUMHCKOT yJapHOr Oyluera ca YKeToM « llema ynapHor Oyluema ¢ yKeToM;
MamnHcKo yaapHo fymeme | e 00jacHU OCHOBHE MPHHLMIE paja AjleTa o OCHOBHU NPUHLIMIIK Paja [VIETa U MPUHLKI yAAPHOr OyLIeHa,;
€a YXKeToM e 00jacHU OCHOBHE MPHHLUINE MALIMHCKOT YAapHOr Oyllena o Koncrpykuuja OyLuorune;
e 00jacHH KOHCTPYKUM)Y OymoTHHE o Illema cacrara npubopa;
» HaBefe npubop u anar noTpebaH 33 ocTBapHUBakbe yaapHor Oyiewa |« [Ipubop u anar 3a yaapHo Oyleme.
¢ 00jacHM OCHOBHE NPUHUMIE U MOIYRHOCTH NpUMeEHe MALIHHCKOT o OCHOBHM NPUHLIMI Paja;
MamuHcko yrapuo Oymemne
A MHIKAMA yaapHor Oyluerba ca lumnkaMa o [Ipumena.
e onuwe HauuH uzsohemwa OGyliera ca WHnkama
e HABEJIC YCIIOBE NMPUMEHE UCTPaskKHOT GylleHa o [pumena;
e 00jacHH LUEMe NocTpojerba 3a Oylierbe o Lllema nocrpojetva 3a Oyiuetse;
e HaBelle OCHOBHE BPCTE UCTpaykHOT Gyluemna « TexHonoruja uzBohemwa Oylemwa ca u 6e3 je3rpopamwa;
e 00jacHH TeXHOIIOFI/l_]y MCTpaxHOr OylLleHna ca je3rpoBambeM o TopweBu 1 npubop 3a JH3ame;
e 00jaCHHM TEXHOJIOTH]Y HCTPaXKHOT Oyluewa Oe3 jesrposama o Knacudukauunja Oylunnuia no3HaTux npouseohaya;
* HaBEJE BPCTE TOPI-EBA KOJH Ce KOpUCTE NPU UcTpaskHOM Oyluewy  |e Hennaune cucasbke (CBpxa, Kiacudukaumja u Bpera);
e Hagele NpUOOP KOJU Ce KOPUCTH NPH MCTPAKHOM Oyliety o IIpubGop u anar 3a Oywemwe (Oywahe vivnke, KpyHe ca
e oOjacHu noTpeby U CBPXY MCIIIaKe JerypamMa, AMjaMaHTCKe KpYyHe, allapaTH 3a je3rpoBamke, OCTAIH
e HABEJIC BPCTE UCINIAYHMX CUCAIBKU npubop u anar);
e onuwe Npudop KojH ce KOPUCTH NMPH UCTPAKHO NOTALUMOHUM o Hcnupare GywioTHHe, Ucnnaxa;
HcrpaskHo poTaniuoHo 6 B .
Gymeme yuiery + bywiebe poTaLuono ca npuMeHoM KOMNPUMOBAHOT Ba3lyXa;
e o0jacHu BalIHOCT o/1a0Upa NpaBUITHE HCTIaKe o TamnoHaxkHa OyIIOTHHA W LIEMEHTALW]a;
e 00jacHU ycnoBe NMpUMEeHe KOMNPHMOBAHOT Ba3IyXa Mpu o YcemepeHo Oyllene U KOHTPOTIa OTKIOMNa OyLIOTHHE;
POTALOHOM OyIIeHY o XaBapuje mpu Oyliemy;
e 00jacHU TAMIOHAKHY OYLUOTHHY o Pannu npouec n3pane 6yioTUHE (CTPYKTYpa TEXHOJIOTHje
e OMULLIE HAYHH ycMepaBama OyLIOTHHE Ka0 U KOHTPOIY OTKIIONa npoueca uzpaje OyLoTiHe no gazama pana, npey3uMare
¢ HaBele HauKMHE HACTajaba Xapapuja npy nu3paan OyluoTuHe JIoKalMje, KOMIUISTHpahe orpeMe U ap.).
e HaBe/e pajHe nmpoLece Npu U3panu OyLIOTHHA
o HaBede (aze paga npu Oyluewy
e OMULUE pajHe npoLlece o4 U3bopa A0KauMje 32 NOCTaBbABE TOPHHA,
JO CKIaAWIUTEHA Y30paka

4. YIIYTCTBO 3A JUJAKTHYKO-METOINYKO OCTBAPUBAIGE ITPOT'PAMA
Ha moueTky cBake TeMe yUeHHKe YIO3HATH Ca UMIbEBUMA W UCXOAUMA, MITAHOMPAJA M HAUMHUMA OLeHHBatba.
[lpenMer ce peanusyje Kpo3 TEOPHjCKY HACTABY Y YHUHOHMLM M CHELHjaM30BaHOj yuMOoHMUM. [IpHIMKOM ocTBapuBama nporpama onesbere ce He aenu. [lpernopyka y
OpraHu3aLMju HACTABE je N0 HeAe/baMa peanusyje ABouac Teopujcke Hactase. [Ipenopyuenu 6poj yacosa no Temama 3a Tpelin paspen je cneaehu:
e OcHoge Oyluerwa y pyaapersy (12 uacora);
e Pyuno Oywense (10 uacora);
« bymewe ca MalIMHCKUM MoroHuma (6 daca);
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e  MauHcKo yaapHo Oyluere ca yxeToM (6 yacopa);
e MawuHcko yaapHo Oyuwewe ca muunkaMa (4 yaca);
o HcrpaxHo potauuoHo oyuiewe (30 yacora).

Tpuinkom peaiuzauuje TeMa OCIQHUTH CE HA MNPeJ3Haba YUCHUKA W3 NPeaMeTa OMLUTH Pyaapcku panosu. [Ipenopyka je aa ce npuinkoM OcTBapuBara nporpama uspabyjy
3afauM Koju fie ce npuMewUBaTH Y NPaKTHYHOJ HACTABU U CTPYMHUM npeamerima. MHCHCTHPaTH Ha CUCTEMAaTUYHOCTH M MPUMEHHM CTEHSHUX 3Hatba Y NpaKcu.

3a camocTajlaH paj ydeHHKa MOTpeOHO je NpUIPEeMUTH MaTeprjal U poBepy 3Hama yueHHka. IIpeasior 3a camocTainu paj yueHuka je ciaenehu:
1. Ilpukaz cyBOr 1 MOKPOI pOTaLMOHOr NOCTYNKa OylLieme.

2. Tlpesenraumja Sywema Gywalinm kpyHom
3. TlpeseHTauuja ycMepeHor Oyiuema

4. Tlpukas Toptsa 3a Oyluere

5. TlpezeHTauuja cUCTEMA HCMNAKe

H360p MeTona u obnuka pana 3a cBaky TeMy ozpehyje HaCTaBHUK y 3aBUCHOCTHM OJ1 HACTaBHUX caapikaja, cnocoOHOCTH M noTpeba yueHKa, MaTepHjaTHUX U APYTHX YCIIOBa.
Kopucrutn Bepbante MeToae (METOA YCMEHOT M3naramka v Aujajollka MeToAa), METOe AEMOHCTPaLUje, TEKCTYanHo-uiaycTparusHe Metone. [Ipenioxkenu obnuuu paaa cy

(dpoHTaTHU, pal y rpynu, pai y napy, MHIAMBUIYANHU Paj.

5. YIIYTCTBO 3A ®OPMATHBHO U CYMATHBHO OLLElbUBAIBLE YYEHUKA

VY HacTaBu OpMjEHTHCAHO] Ka A0CTH3atbY MCXO/1a NIPaTe Ce U BPEAHY]Y NPOLEC HACTABE W yuetba, nocturiyha yueHnka (NpoayKTH yuewa)  concrsenu paa. Hacrasuuk tpeda
KOHTHHYHUPAHO Aa NMpaTd HanpeaaK YYEeHHKa, KOJU ¢ OrjeAa y HauyMHy Ha KOjH Y4YeHHUH NapTHUMNUPAjy, KAKO NMPUKYIUbajy NMOAATKE, KAKO apryMEHTY]y, eBalyupajy,
JokyMeHTyjy uta. Jla 6u BpeaHoBame 6110 00jeKTHBHO MY BYHKUMjU yuersa, NOTPeOHO je YCKIaAMTH HUBOE MCXOAa M HAUMHE OLEHHBabA.

CyMaTUBHO OLEHUBAIE j€ BpeHOBae NMOocTUrHyha yueHnka Ha Kpajy cBake peanu3oBaHe Teme. CyMaTHBHE OlieHE ce 100Mjajy W3 KOHTPOJIHMX WIIM TMCMEHUX pajioBa,
TECTOBA, YCMEHOT HCMTUTHBAMKA, CAMOCTATTHUX WM FPYITHUX PaaoBa yUeHHKa.

VY (hopmMaTHBHOM BpeIHOBaKY HACTABHUK OW Tpedasio Ja NPOMOBHILE MPYIMHH JHjAsor, Aa KOPUCTH NMuTama Aa OM reHepucao nojatke u3 hHaukux uaeja, atu v Ja rnoMorHe
pazeoj haukux uneja, naje yueHuUMMa noBpaTHe MHopMaumje, a moeparHe HH(GopMaLrje nodH1jeHe O yHeHHKa KOPHCTH Ja NPUnaroiy nojyvaeame, oxpadpyje yueHvke na
oueryjy KBanuTeT ceor paaa. M36op uHcTpyMenTa 3a OpMaTHBHO BPeJHOBArLE 3aBHUCH O BPCTE aKTHBHOCTH KOja ce BpeIHYje.
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Hazne npeamera: HCIITMTUBAIBE MTHEPAJIHUX CHUPOBUHA

1. OCTBAPUBAILE OBPA30BHO-BACIIUTHOTI PAJIA — OBJINIH X TPAJAILE

PA3PE]:

Teopujcka HacTaBa

Bex6e [TpakTHyHa HacTaBa Hacrapa y Onoky

VYkynHo

11

68

0 0 0

68

2. INJBEBH YYEXbA:

~ YnosHaBamwe ca Merojama oapehuBarba TEXHONOLIKHUX KaPaKTePUCTHKA U METOJaMa MUHEPAIOIKUX UCIUTUBAA MUHEPATIHUX CUPOBUHA;
- PasBujame ciocoOHOCTH 3a OBJIaIaBa-¢ TEXHUKOM U Pa3HOBPCHHUM MeToaama ofpehrparmba TeXHONOWKMX KAPaKTEPUCTHKA W TIapamMeTapa y NpUIpeMid MUHEPaTHUX

CHUPOBHUHA;

~  OcnocobspaBare y4eHUKa 32 CAMOCTAIHO W3BPLLIABAE MHOIOOPOjHUX 3a/laTaKa U3 OBe 00JIaCTH Y MHAYCTPUJCKUM YCNOBHMA;
- PasBujame CBECTH O COMCTBCHUM 3HABMMA U CMTOCOGHOCTHMA /1A CTCUSHA 3HAMA MPUMEHY|Y Y CBAKOIHEBHOM KHBOTY;

~  Pa3sBujarbe 0ArOBOPHOT OJHOCA 32 OUYBaH-€ PUPOAHNX PECYPCa H SKOJOLIKE PABHOTEXE;
- Cruuare NpaBUITHOT OJTHOCA MPeMa CPEICTBUMA 32 Pajl M IPUMSHH Mepa 3allTHTE Ha pajy.

3. TEME, HCXOJMH, ITPEITOPYYEHHW CAAPKAIN 1 KJbYUHH ITOTMOBH CAAPKAJA

Paspen: Tpehu

Toauwutbu poua uacosa: Teopuja: 68 uacosa;

TEMA

HUCXoan
[lo 3aBpireTKy TemMe yaeHHK he OUTH y CTamy Ja:

MPENOPYYEHHU CAJIPJKAJU / KJbYUHU TOJMOBH
CAJIPIKAJA

Mertone oapeliupara
TEXHOMOLIKUX
KAPaKTEPUCTUKA
MUHEpaJIHUX CHPOBUHA

HaBeJle HauMHe y3UMatba y3opaka u obpaja yzopaka
HaBEJIe MOPEKIIO BOJE Y Y30PKY

objacHu onpehurame canpikaja BOAC Y Y30pKy
OITHLIE ENEMEHTAPHY W TEXHUUKY aHallu3y yriba
OITHLIE PALMOHAITHY aHATH3Y

ofjacHu yTHLA] ryCTUHE HA paciojaBarbe CUPOBUHA
HaBeJe BPCTe TELIKMX TEUHOCTH

o6jacHu I1-T ananusy

Kacu(puKyje MUHepalle npemMa MarHeTHUHOCTH
onuie nabaparopujcke ypehaje

¢ Y3uMathe NpUMapPHOr Y30pKa U3 JISKUINTA U TEXHOJIOUIKOT TPoLeca
U berosa oopana;

« [Topekno Boge y y30pKy;

o Onpehupare canpkaja Bare y y3opky;

o EnemeHTapHa U TEXHUUKA aHANN3A YTIiba;

» Paumonanua aHanusa;

» XeMujcku cacTaB no Kiacama kpynHohe;

o ['ycTHHa,

» Pacnojasamwe cupoBuHa y pakuuje oapeheHux rycruna;

o Telike TeUHOCTH;

e AHanu3a NIUBA-TOHE 32 Yralb;

o Knacuduxauuja MuHepaa npema MarHeTHUHOCTH;

o Jlaboparopujcku ypehaju 3a oaBajambe jako U c1abo MarHeTHUHUX
MUHepana.

MeToae MUHEPOJOLIKUX
HUCIIMTUBAA U

ONMIUE UCTIHTHBAE OHHOKYIApOM H PYJHUM MHKPOCKOTIOM
06jacHH MCIUTHBAE NOJAPU3ALMOHUM MHKPOCKONIOM

¢ McnurnBame GMHOKYJIAPOM U PYIHUM MHKPOCKOTIOM;
o McnuruBame nojapu3aLOHHM MUKPOCKOMIOM;





image228.png
HHXOBA MPUMEHa o 00jacHM CIEKTpaJIHY U TePMUUKY aHaIu3a o CnekrpasHa u TepMHUKa aHaIM3a;
 HaBe/e KBAJIUTATHBHO-KBAHTUTATHBHA MMHEPAIOLUKa o KBanuraTnBHO-KBAHTHTATHBHA MUHEPANOLIKA UCTIUTUBAkA.
UCTIUTHRAA

4. YIIYTCTBO 3A TUJAKTHYKO-METO/JUYIKO OCTBAPUBAIGE ITPOT'PAMA
Ha noueTky cBake TeMe y4eHHKE YNO3HATH Ca LU/bEBUMA U UCXOAMMA, NIIaHOM paja U HauMHOM OLIEHHBaba.

TMpeaMer ce peaniuzyje Kpo3 TSOPHjCKY HACTARY Y YUMOHHIIM, CISIMjaM30BAHO] YYUOHULIM U KabuHeTy. [lpernopyka y opraHu3alldju HacTaBe je Mo Hele/bama U peanuzyje
J(BOYAC TEOPHjCKe HacTaBe ¥ ofesbere ce He aenu. [Tpenopyuenn 6poj yvacosa no temama 3a Tpehu pazpen je cnenehu:

e Metone oapehuBarmba TEXHONOLWKHX KapaKTePUCTHKA MUHEpaTHUX cUpoBHHa (56 yacora);

e Meroae MUHEPONIOLLKUX HCIIMTHBAaKA U BUXOBa NpuMeHa (12 yacopa).

Ipunukom peanusauuje Tema Tpeba ce OCIOHUTH HA NPEI3HABE YUSHHKA U3 (DU3HUKE XEMUjE, MUHEPAJIOTHje ca NETPOJNIOTHJOM, JIEKUIITA MUHEPATHUX CUPOBHHA, IPUNIpEME
MHHepaNHIX cupoBHHA. [lopen Tora yueHuuMma Tpeba ykazaTh Ha Be3y ca mpeaMeTHma koje hie Tex nzyuasatu. [Ipernopyka je na ce npUIIMKOM OCTBapUBama nporpama uspalyjy
Npe3eHTAaLMje W pasfIMuuTe LUeMe KOje ce KOPUCTE Y HACTaBHOM caapikajy.
I/IHCI/ICTl/IpaTl/I Ha CUCTEMATUYHOCTHU U NPUMECHHU CTCUCHUX 3HAha Y MpaKcu.
3a camocraiaH paj ydeHuka norpebHO je NpUNpeMUTH MaTepyjail v NpoBepy 3Hama yueHuka. Ilpeasior 3a camocraiiuy paj ydeHuka je cieaehu:

1. Ilpukas y3uMamwa NpUMapHOr y30pKa U3 JeXKHLUTA.

[TpeseHTalinja y3umarma y30pKa U3 JIEKUIITA U TEXHOJIOUIKOT MpoLieca.

3. Tlpukas nopexsa BoJie Y Y30PKY.

4. Tlpeseuraumja oapehupama caapikaja enare.

5. TlpeseHTaumja aHanu3se MIMBA-TOHE 33 yrasb.

6. Tlpukas knacudukanvje MUHEepana NpemMa MarHeTHYHOCTH.

7. HcnuTuBara OMHOKYIApOM M PYAHHM MHUKPOCKOIOM Npe3eHTaluja pe3yaTara.

8. HcnuTrBamke nonapu3alltoOHUM MUKPOCKOIOM, MPe3eHTalHja pe3yTaTa.

9. [lpeseHTauuja CIEKTPANHE U TEPMHUUKE AHANU3E.

10. [IpeseHTauMja KBATUTATUBHO-KBAHTUTATUBHUX MUHEPATIOWKHX UCTTUTHRAA.

M36op MeTona n obnMka paja 3a cBaky Temy oxapeljyje HACTaBHHMK Y 3aBMCHOCTH OXl HACTABHMX caipxkaja, criocobHocTH U norpeba yuyennka. Kopuctutu BepbanHe mMerone
(MeToza yCMEHOr n3laraa U JIMjaiollKka METOAA), METOAE AEMOHCTpaLIMje, TeKCTyalHo-uiycTpaTusae Metone. [peanoxenn obauum pasa cy GpoHTalIHK, paj y rpyny Kao
U MHAMBUAYATTHU PaAA.

YueHuuu tpeda camocTanHo aa kopucTe uHGopMaLyje U3 pasaIMYMTHX U3BOpa (MHTEPHET, CTPYUHA JIMTEPaTypa, YacONMCH, YUOSHUUM) U Aa pa3BHjajy BU3YENHO Onaxam-e.

5. YIIYTCTBO 3A ®OPMATHBHO 1 CYMATHBHO OLIEIbUBAILE YUYEHUKA

YV HacTaBHM OpPHjCHTHUCAHO] Ka I0CTH3aky UCXO/A NMpaTe ce ¥ BPeAHY]Y MPOoLIeC HACTABE U YucHha, MOCTHTHYNa YueHHKa (TTpOoIyKTH yueka) M corncTeeHH paa. HacraHuk Tpeba
KOHTHHYHPAHO Jla TIpaTH Harpeaak YYeHHKA, KOjU ce Orjiefia Y HauMHy Ha KOjUu YUSHHIM MapTHUHUIHPAJY, Kako TNPHKYIUbajy MOJAATKE, Kako apryMeHTY]y, eBalyupajy,
nokyMmeHTyjy uta. Ja 6u BpeaHoBame 6110 06jeKTUBHO U Y GYHKUUjU yuerba, NOTPEOHO je YCKIAAUTH HUBOE KICXOA U HAYMHE OLICHHBAHA.
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CyMaTUBHO OUEHUBAKE je BpeaHOBatbe NocTUrHyha yueHuka Ha kpajy cBake peanusopaHe Teme. CyMaTHBHE OLeHe ce A00Mjajy M3 KOHTPOTHHUX WM MUCMEHHX pajnosa,
TECTOBA, YCMEHOT HCIIUTHBAMA, CAMOCTAIHUX WITH MPYTIHMX PaloBa YUCHHKA.

VY (hopMaTHBHOM BPEIHOBaKbY HACTABHUK OW Tpebano Aa NPpOMOBHULIE FPYIHU JHjajlor, 1a KOPUCTH MUTaka J1a OU reHeprcao NnoJaTke U3 y4eHUYKHX UIeja, aid d aa
[IOMOTrHE pa3Boj YHEHUUKUX M/eja, Aaje yIeHULMMa NOBPpaTHe MH(pOopMaLje, a nospaTHe uHpopMaluje Jo0HjeHe 01 YUeHUKa KOPUCTH Ja NPUJIaroiu NoAyvaBatbe,
oxpabpyje yUeHHKe a OLebY]jy KBaIUTeT cBOr paia. M300p uHcTpyMeHTa 3a (JOpMaTUBHO BPEAHOBA-E 3aBUCH 0J1 BPCTE aKTUBHOCTH KOja ce BpeiHyje.
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Hazne npeamera: METOJE KOHOEHTPAIIMJE

1. OCTBAPUBAILE OBPA30BHO-BACIIUTHOTI PAJIA — OBJINIH X TPAJAILE

PA3PE]:

Teopujcka HacTaBa Bex6e

HpaKanHa HacTaBa

Hacrapa y Onoky VYkynHo

\Y%

60 0 0

0 60

2. INJBEBH YYEXbA:

~ Yno3HaBare ca MPoLecUMa YCHTH:aBaba, KiacHpaha, KOHLIEHTPaLije U OlBOA-aBaha MUHEPAIHMX CUPOBHHA M MPOM3BOJA KOHLIEHTpalKje U 1a ce ocrnocode 1a ux
KOPUCTE W MPAaBUIIHO NPUMEHY]Y;

- OcnocobbaBame 3a Boljeme 1 perysucame TEXHOOWKHX ITpoUeca Y MOCTPojehMa 3a YCHTHABaKE, KlacHpame, KOHUECHTPAUM]Y H OIBOIHABAEe MUHEPATHIX
CHUPOBUHA U MPOU3BOAA KOHLEHTpaLuje;

- YnozHaBamwe 3Hauaja NMpUIpeMe MUHEPATHUX CMPOBHHA Y SKCIUIOATALIM]H MHHEPAJIHIX CHPOBHHA,

—~ Paseujame cBeCTH O COMNCTBEHUM 3HAHUMA W COCOOHOCTUMA J1a CTEUEHA 3HAHKA MPUMEY]Y Y CBAKOAHEBHOM XUBOTY;

- PasBujame 0OAroBOPHOT OIHOCA 32 OUYBaME MPHUPOAHUX pecypca H eKOJIOLIKS PAaBHOTEXKE.

- PasBujame cMHcIia 32 OPraHU30BaH pajl, TAUHOCT, CHCTEMATHUHOCT, YPEAHOCT, OMPE3HOCT H eKOHOMUYHOCT;

- Cruname OPaBHUJIIHOT OQHOCA MNpeMa cpeacTBrMMA 34 pad v NPUMEHH Mepa 3al0THTE Ha pany.

3. TEME, HCXOJMH, ITPEITOPYYEHHW CAAPKAIN 1 KJbYHYHH ITOTMOBH CAAPKAJA

Paspen: YerBpTH

Comuumbu doua yacora: Teopuja: 60 uacona;

TEMA Hcxoam IPEIIOPYYEHHU CAJIPKAJH / KJbYYHHU IIOJMOBH
[o 3appuieTKy TeMe ydeHuK fie GUTH y cTamby fa: CAJIPXKAJA
Haeeae BpcTe (uoTauuja IMojam ,.paorauunja™, Bpcre Gaoraumje, caepemera nocturuyha u
pasmukyje dase u mehydase y paoranujekoj myanu NIePCIIEKTUBA;
ONHUILE KMHETHKY (QIOTHpatba Yepera, TeuHa v racoeuta (asa y GaoTaumjckoj myanm;
06jacHH yNnory KuceoHHuka Melydase uBpcTO-TEUHO, YBPCTO-TaCOBHTO H TEUHO-TaCOBUTO
objacHu ynory ¢ioTalMjcKuX peareHaca y droraimju ocobuHe daza v meydaza y mynmnu;
HaBe/e Nnojielty, NPUMEeHy ¥ NMoTpoliiy GIIOTALM]CKUX peareHaca Kuneruka ¢notuparba;
daoramujexa 00jacHH TOKCHYHOCT (IIOTALMjCKUX peareHaca ¥ Mepe 3alUTHTe DnoTALMjCKH PeareHCH U BbUX0Ba YIIora y (paoTauuju;
KOHIEHTpalHja paznukyje MexaHu3Me GIIOTALMjCKUX peareHaca ca NnoBpIuMHaMa [Monena duoTauyjckux peareHaca (KOJIEKTOpH, peryaaropy pH
MHHepana CpeIvHe, JIeTIPUMAaTOPH, aKTUBATOPH M NEHYIIauH);
objacHu yJory Basfiyxa y npouecy dnoraumje droTalyjcke KAPAKTEPHCTUKE ~ NPUMEHA W MOTPOLIHbA
pasiMKyje LeMe TEXHOMOUIKOT MpoLeca (roTHpama peareHaca;
TokcHYHOCT (PIOTALMjCKHX peareHaca 1 Mepe 3allTUTe;
MexaHun3aM pearobarma nojeANHUX (oTaUMjCKUX peareHaca ca
HOBpLIMHAMA MUHepaJa;
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Vrnora Bazayxa y droTupamy 1 MuHepanusauuje gpaoranujoke
nexe;
[llemMe TEXHOJIOIIKOT MpoLeca GIoTHpama.

I'paBuTanujcka
KOHLIEHTpanuja

HaBeJe BPCTE U MPUHLIUNE MPaBUTALMjCKUX TpoLieca
KOHUETpauuje

o0jacuu ['paBuTaLpjcKa KOHLEHTpALIM]a Y TELLKUM CpeinHama,
BOAMW U Ba3ayxy

pasfuKyje TeLLKe TeUHOCTH U TeLIKe CycneH3uje

ofjacHu peredepanmjy cycnessuja

00jacHH rpaBUTALIMjCKY KOHIICHTPALU]Y Y BA3AYXY, Y
TTHEYMATCKHUM TAIOKHHALMMA W HA BA3AYLWIHHUM CTOJNOBHMA

ITpyHLMNK rPaBUTALIMjCKE KOHLEHTpaLje;

Bpcre rpaBuTauujckux npoueca;

KputepujyMu rpaBuTalMjcke KOHLEHTpaLK]je;
KonueHTpauuja (KpynHUX KJiaca, KOHLEHTpaLUja CHTHUX KJ1aca);
I'paBuTaLMjcka KOHUEGHTPAaUM]ja Yy TELIKHM CpeJrHamMa, BOIM 1
Ba3AyXY;

Tellike TEUHOCTH U TEUIKE CYCTICH3U]E;

CycneH3ouam 1 lUXoBe 0COOHHE;

Perenepaumja cycrensuja;

TexHoOrMja rpaBUTALM|CKE KOHLIEHTPALMjE Y BOAN: KPYMHHUX
Kj1aca y MallMHaMa TaJOKHHIAMa M CUTHHX KJlaca y TAHKOM
CJIOjY BOJI€ Ha KIaTHUM CTOJIOBUMA M KOCUM PaBHHMA;
TeXHOJIOTHja I'PaBUTALMjCKe KOHLUEHTpaUMje y Ba3nyxy, ¥
MHEYMAaTCKMM TJIOXKHMLMMA M HA Ba3AyLUHHM CTOJIOBUMA.

Marnetaa u

006jacHH MarHeTHYHOCT MUHEPANA U MOJAENY MO MATHETUYHOCTH
HaBelle BPCTE MATHETHUX M0JbA

00jacHu CyBe U MOKpE TIOCTYTIKS KOHUSHTpaLuje

00jacH1 MarHeTHU XHUCTEPE3UC

HABE/IE MPUMEHY MArHeTHE KOHLIEHTpaLUje

HaBenie NOAeNy MUHEpana Nno MpoBOAbUBOCTH

MarHeTHYHOCT MUHepana;

IMogena MuHepana N0 MarHETHYHOCTH;
MarseTHO 1oJbe¢ HUCKOT U BUCOKOT MHTEH3UTETA;
CyBH ¥ MOKPH NMOCTYNUM KOHLCHTpaUMje;
MarnerHu xucrepesuc;

ITpuMeHa MarHeTHe KOHLCHTpaLyje;

eJIeKTPpHYHA onuule HauMHe nopehara eneKTponpoBO/bLUBOCTH MUHEpaJa Npe [1pHBOABHBOCT MHHEpaa;
KOHUEHTpauuja KOHLIEHTpalyje [ogena MuHepana no NpoBOAbHBOCTH;
00jacHH eNeKTPOCTATHUKY KOHUCHTPAUMjy U KOHUEHTPauujy y [Toeehame e1eKTPONPOBOABUBOCTY MHHEpana npe
EJIEKTPUUHOM MOJbY MPAKILEHEM KOPOHE KOHLIEHTpauuje;
HaBene BPCTE €NEKTPUUHOr N0/ba EnekrpocraTHuka KOHLEHTpaLMja 1 KOHLEHTpaLuja y
HaBeAEe MPUMeHa eJIeKTPHYHE KOHLEHTpaLuje SJIEKTPUYHOM N0JbY NPAXKHLEHha KOPOHOM;
Bpcre enexTpuyHOr nosba;
[MpymMeHa eneKTPUYHE KOHLIEHTpaLH]e.
ONUIIE CMeLHjaIHe METOAe KOHLEHTpAlK]e 3aCHOBaHE Ha Cneuujande MeTOAe KOHUCHTpaUUje 3aCHOBaHe Ha pazivMKkama
paznvkamMa muHepana (60ja, 06auK, kpynHoha, e1acTUUHOCT, MuHepana (60ja, o0nuk, kpynHoha, enacTuyHocT,
PACTBOPJLUBOCT, PaAHOAKTUBHOCT) PacTBOPJLUBOCT, PAAHOAKTUBHOCT);
Cuenujanue OIULIE PYHHO M MEXAHWUKO oflabuparse PyuHo 1 MexaHnuko opadbupatbe;
merone 006jacHH CeNeKTHBHO NpocejaBatbe CenexTiBHO NpocejaBamke;
KOHIEHTpanuje 00jacHM XeMUjCKO U MUKPOOHOIOIIKO JTY>KSHE XeMUjCKO U MUKPOOUOJIONIKO JTYKEH-E;

OITULIIE PAJMOAKTHBHY KOHUCHTPALIN]Y
pasnuKkyje cenekTHeHa IIoKyIauMja, amagraManmja,
LMjaHuAaLMja, joHcKa (IoTaLmja

PajiioakTHBHA KOHLICHTpALIN]ja;
CenexrreHa (nokynauyja, aMmaaramaumja, UMjaHuaauuja, joHcka
dnorauuja.
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] O6jaCHl/l OBOIH-aBaAHC TaﬂO)I(eI—beM(3FyLIJl—baBal—be); o Onpoamwapame TaNoKebeM (3Fyl.l.ll-baBal-be);

o ofjacHu oaBOIHaBaE KPOo3 MeMOpaHy (huntpupame) o Tlpunuunu n oapehusare NoBpLIMHE 3rylimbHBaAYA; 30HE Y
OaBoamaBaibe o 00jacHU 0/IBO/IHABALE TEPMHUUKHUM CYICHEM 3TYUIHABAYY;
Npou3BoIA o Opneoaraearbe Kpo3 MeMOpany (bunTpuparse); punrpyupare y
KOHUEHTpanuje BaKyyM GuiTepuma 1 y npecaMa (Gpuirepy ca HaINPUTHCKOM);

. OllBOIlH)aBaHae TCPMUYKUM CYIICHCM; TIPUHLMITA U HAYUH
TCPMUYKOT CYIICHA.

4. YIIVTCTBO 3A TMJAKTHYKO-METO/UYKO OCTBAPUBAIGE ITPOI'PAMA
Ha noueTky cBake TeMe yUEHHKE YIIO3HATH Ca LIUJbeBUMA U UCXOAMMA, IJTAHOM Pajia M HAUMHOM OLICHUBaHA.
TTporpam ce peanusyje Kpo3 TeOPHjcKy HacTasy y kabunery. [Tpenopyka y opraHuzalmjy HacTaBe je 1o HeeshbaMa M peannsyje aAgoyac Teopujcke Hactaee. [1punukom
OCTBapUBaKL-a NMporpama ofesbere ce He aenu. [penopyyenn 6poj yacosa 1o Temama 3a yerBpTH paspen je chnenehin:
o OrnoTauyjcka koHUueHTpaiyja (20 yacora);
['paButaumjcka koHueHTpaudja (14 yacosa);
MarHeTHa u efleKTpUyHa KoHueHTpaudja (10 yacosa);
CrnieumjaiiHe MeToaie KOHUEHTpauuje (6 yacopa);
Opsoamwasatbe Mpou3BoAa kKoHLeHTpauuje (10 yacora).

Ipusivkom peanu3zauuje Tema Tpeba ce OCIOHMTH Ha NPEI3HALE YUEHHKA U3 HU3MUKE XEMUjE, MUHEPAJIOrHje ca NETPOJIOrHjOM, JIEKMLITA MUHEPAIHUX CUPOBUHA, MpUNpEME
MUHEpaJHUX CHPOBHHA, MalWIMHa ¥ ypeljaja y npunpemMu MuHepanHe cuposuHe. [Ipenopyka je ja ce mpuaMKOM OCTBapuBama nporpama wipalyjy npesentaumje u paznuuure
HIEMeE KOje ce KOPUCTE Y HACTABHOM Ca/IpiKajy.
HHcueTupaT Ha CUCTEMATUYHOCTH U IPUMEHH CTEUSHUX 3HAMa Y MPAKCH.
3a camocTanaH paa ydeHuka NnoTpedHO je NpUNpPeMHUTH MaTepyjasl H NPoBepy 3Hamwa yueHHka. IIpeanor 3a caMocTalHU paj ydeHuka je crneaehu:
. Tlpuxkas epcra pnoraumje.
[Tpuka3s wema TEXHONOLKOT npoueca GpnoTuparsa.
[Tpe3eHTauuja TEXHONIOWKOT npoueca GpnoTuparsa.
[Mpukas mogene ¢pnoTauyjckux pearcHaca.
[1pukas BpcTe rpaBUTALMjCKHX NpoLieca.
[1pe3eHTanuja rpaBuTaLMjcKe KOHLIEHTPALIjE Y BOIM.
[1peseHTanuja rpaBuTauMjcKe KOHLEHTPALIMjE Y Ba3AyXy.
[1puka3s nogene MuHepasa No MarHeTUYHOCTH.
. [IpesenTauuja MardeTHe KOHLEHTpaLU]E.
10. IpezeHTauuja eneKTpUYHE KOHUESHTpauuje.
11. Tlpukas XxeMUJCKOr U MUKPOOHOIOLIKOT JIyXKekba.
12. TIpuka3s paaroakTUBHE KOHLEHTpaLKje.

0 NS Y AW

H360p MeTona 1 obnuka paja 3a caky TeMy oapeljyje HaCTaBHUK Y 3aBUCHOCTH Ol HACTABHUX cafpikaja, crocobHocTH 1 notpeda yuenuka. Kopucruru Bepbaine merone
(MeTo1a yCMEHOT H3Jlaralka U Ajanollika MeToa),MeTo/Ie AEMOHCTpaLHje, TEKCTyATHO-ITyCcTpaTHBHE MeToje. [Tpennosxkenn obnvum pana cy ¢hpoHTAIHH, paj y rpyry Kao
W MH/IMBHIYATTHU pajl.

Vuenuuu Tpeba caMoCTaNHO Aa KOpHUCTe HHPOpMaLKje U3 pasiTnYHTHX U3BOPa (MHTEPHET, CTPYYHA TUTEPATYpa, YaconucH, YUOSHHLIM) M pa3BHjajy BU3YSHO OnaKarbe.
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Hazne npeamera: TEXHUYKO HPTAIE CA HAIPTHOM 'EOMETPUJOM

1. OCTBAPUBAILE OBPA30BHO-BACIIUTHOI PANA — OBJIMIM H TPAJAIBE

PA3PE/L:

Teopujcka HacTasa BexGe

IlpakTuyna Hacrasa

Hacraga y Goky VYKynHo

I

0 0

130

2. IN/bEBU YUYEIbA:

- OcnocobpaBame 3a kopuwherwe MaTeprjana U npudopa 3a TEXHUUKO UPTamke;
- Oenapaeame MeTOJAMA U TEXHHKAMa rpadUuKor NpUKa3uBara NpocTopHUxX obnkKa;

- Ocnocobsbarame 3a OPUjCHTALIMjY Y PABHH U MTPOCTOPY Paiil MIPUMEHE Yy CTPYYHHM NMPEAMETHMA U MPAKCH;

~ PasBujarse CHCTEMATHYHOCTH, MPELIM3HOCTH YPEIHOCTH U CMUCHA 32 THMCKH paj;
- Passujare HaBHKka yueHNKa Koje fie 1onpUHOCHTH yHanpehuBamwy H 3aLUTHTH KUBOTHE, PaJHE CPEAHHE U 3[PaBIba YOBEKA U HErOBOT OKPYKEH:A.

3. TEME, HCXOIU, HPENNOPYUYEHH CAJAPXKAJA U KJbYUYHH IIOJMOBH CAAPKAJA

Pazpen: Ilpeu

Tonuuibu Goua yacosa: Teopuja: 70 yacora; Hactara y 65oky: 60 wacosa;

TEMA

ncxom
Io 3aBpiueTky Teme yueHuk fie 6uTH y cTamy ja:

KJbYUHH ITOIMOBH CAAPKAJA

OcHOBHE KAPAKTEPHCTHKE
TeXHHYKOT IPTama

00jacHu 3Hauaj NPUMEHE TEXHUUKOT LPTEka Y Ie0JIOUIKO] CTPYLIH
pasnukyje MaTepujane Koju ce KOpUCTe 3a U3pasy TeXHHUKHX
upTexa

onuule NpaBuiHo kopuluherbe npudopa 3a TEXHUUKO LpTatbe
ONMUIe CTAHAAPIHA TEXHMYKA NMCMa

Hageae opmaTe xapruja

OCHOBHE KapaKTepUCTUKE M 3HAYA] TEXHUUYKOT
LpTama;

Marepujai 3a TEXHUUKO LIPTatbe;

Yno3uasae ca npubopoM 3a TPXHUUKO LIpTatbe H
Ha4HHOM Herose ynorpede;

Liprate ONOBKOM U TyLIEM;

TexHuuko nMUcMo;

PdopmaTy XapTHja B UpTeKa.

I'eomeTpujcKke KOHCTPYKUHje

00jacH reoMeTPHjCKe KOHCTPYKUH]je

OTIMLIE KOHCTPYKUM)Y MPABHIIHKX MOJIUIOHA

aHaNM3Mpa KOHCTPYKUMjY MHOTOYTIIA

HaBe/e NpaBuJia TEXHUUKOL LPTakba 32 03HAYaBalbe MpeceKe,
MaTepHjana Ha rpeceky

pazyme 3Hauaj KOTUpama upTexa

aHanu3upa KOMIjyTepeKy rpaduky

["eoMeTpHjcKe KOHCTPYKUH]jE:

- Hopmana u3 mate Tauke Ha npaBy,

- Taurera U3 Tauke HA KPYKHULLY,

- TaHreTe Ha KpYroBe pasiMUuUTUX NONYNPESUHUKA;
KoHcTpyKUmje NpaBiiIHUX NOUIOHA,
KoucTpykumje mHoroyria;

[paBuia TEXHUUKOr UPTaLa:

- Ilpeceum,

- Korupame,

- Osdayapame MaTepHjasa Ha mpeceKky;
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5. YIIYTCTBO 3A ®POPMATUBHO U CYMATHBHO OUEIBHUBAILE YYEHUKA

Y HacTaBM OPHjEHTUCAHO] Ka JOCTH3akby MCXOIa TIpaTe ce U BPeHYjy MPOLec HACTABE U Yueka, NOCTHUrHyha yueHuKa (TIPOyKTH yuera) i CONCTBeHH pal. HactaHuk TpeGa
KOHTHHYMPaHO Aa [paTH HANpeAak YYeHWKa, KOjU ce orjlefa Yy HauuHy Ha KOJM YYEHULM NapTULMINpajy, Kako NPUKYMJbajy MOJATKe, Kako apryMeHTyjy, eBaiyupajy,
JIOKYMeHTY]y uti. Jla 64 BpeaHoBarbe 0110 00jEKTUBHO U Y PYHKUUJH yUerba, NOTPEOHO je YCKIAAMTH HUBOE KCX0Ja U HAYMHE OLCHHBatba.

CyMaTHBHO oUeHHBaKE je BpeaHOBawe nocturHyha yueHuka Ha kpajy cBake peanusopaHe TeMe. CyMaTuBHE oueHe ce A00ujajy M3 KOHTPOMHMX MJIH MUCMEHHX PajoBa,
TECTOBA, YCMEHOT UCIUTHUBAbA, CAMOCTAIHUX WIK IPYIIHUX PaJ0OBa YUSHHUKA.

VY dhopMaTuBHOM BPEAHOBAILY HACTABHUK OM Tpedaslo 1a NPOMOBULIE MPYIHU JUJAJIOr, la KOPUCTH MUTaba 1a 01 FreHeprucao nojaTke n3 ydeHMUKUX uaeja, at u 1a
MOMOTHE Pa3Boj yYeHHUKUX Uaeja, fiaje yUeHHIIMMa NoBpaTHe HH(opMaLije, a nosparHe nHdopmauuje fobujeHe o yyeHuKa KOPUCTH Aa NPUNaroqy Noayvasamne,
oxpabpyje yyeHHKe 1a OLemyjy KBatuTeT cBor paja. M360p nuucrpymenTa 3a GopMaTHBHO BPEAHOBAE 3aBUCH O BPCTE aKTHBHOCTH KOja ce BpeHyje.
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Hazne npeamera: IPOBETPABAILE U OJABOJAIBABAIGE PYJTHHUKA

1. OCTBAPUBAILE OBPA30BHO-BACIIUTHOTI PAJIA — OBJINIH X TPAJAILE

PA3PE]:

Teopujcka HacTaBa Bex6e

HpaKanHa HacTaBa

Hacrapa y Onoky VYkynHo

\Y%

0 0

0 60

2. INJBEBH YYEXbA:

~  Ocnocob/paBarbe yUeHHKA 32 YHTAE U CAMOCTAITHY W3pajy IUIaHOBa U NPOBETpaBatbe jama;
- Yno3HaBame ca npolecuma MpupoaHOT U BEIITAYKOT MPOBETPABAMY jaMa, KA0 U O CeNapaTHoOM IPOBETPaBaby ClEMUX MpocTopHja;

—  OcnocofrbaBare yUeHUKA 1a CAMOCTAIIHUM MepetbeM YTBPLYjy BEHTHIALMOHE NapaMeTpe y BEHTUIAUMOHO] MPEKH;

- YnoszHasame YUCHHUKA ¢a OCHOBHHUM ﬂOjMOBl/]Ma O HAYUHY ﬂOjaBIbl/IBana NMOA3CMHUX BOAA ,0 BOJAOTOUMMA M KOJIMUHHAMA BOJA KOje yrpomaBajy NMOBPHIMHCKE KOTOBE

 jame;

- VYnosHaBare yYeHHKa Ca NOCTYNUMMA OBOAABAILA jaMa U NOBPIIMHCKUX KONOBA
— PasBujare cBeCTH 0 3HaUajy OAPKUBOT Pa3BOja U SKOJIOLIKS ETHKE.

3. TEME, HCXOJMH, ITPEITOPYYEHHW CAAPKAIN 1 KJbYUHH ITOTMOBH CAAPKAJA

Paspen: YerBpTH

Toauwutbu poua uacosa: Teopuja: 60 uacosa;

TEMA

HCXOIHN
o 3aBpueTKy TeMe yueHUK hie OUTH y cTamy ja:

MPEMIOPYYEHH CAJIPKAJH / KJbYUHH TOJMOBH
CAJIPIKAJA

®Ou3nuka CBOjcTBA Ba3ayxa

oGjacHH yTHLIaje Temneparype, 'yCTHHE, clieli(pUuiHe TeXKNHE,
crielHdUyHe TONNOTE ¥ NPUTHCKA

pasnuka u3Mely anconyTHOr ¥ U lyHaMHUYKOT MPUTHCKA
ONMUILE MHCTPYMEHTE 32 MEPeHe

objacHu yTULAj BIIAre Y Ba3AyXy

HABEIH HHCTPYMEHTE 38 MEperbe BlIare y Basayxy

¢ OcHoOBHa (pU3MUKa CBOJCTBA Ba3/lyXa;
o HHcTpyMeHTH 32 Mepere TeMneparype, NPUTHCKA U Blare y

Ba3/IYyXY.

Kauma y jamn

Hapeiu (hakTope KOJU yTHUYHA KIUMY Y jaMd
ofjacHH yTHLAj (aKkTopa HA KIUMATCKE YCIOBE Y jaMU

e DakTopy KOjH YTHUUY Ha KJIKMY Y jaMH.

OcHoBH aepoaHHAMHKE

aHanM3Mpa 3aKOH CTpyjatba BazlyXa Kpo3 jaMcke NpocTopuje
objacHU MeToze Mepetbe Op3vHe Ba3ayxa y jaMH
HABEAM MHCTPYMEHTE 3a MEPEH:E Op3KHE BaslyXa y jaMu

o Crpyjame Ba3Iyxa Kpo3 jamy;
o AepoaHHAMHUKH OTNOPH;
e Mepeme Op3uHe Bazayxa y jamu.

JaMcKa BeHTHIIAIHOHA
Mpexa

00jacHN BEHTUNALMOHY NJIAH jame

Hapene pynapcke obnuke u cumbosie U3 00JacTH NMPOBETPaBakba
HaBeJie BPCTe BEHTHIALIMOHUX LIeMa

objacHu cucTeM pasBohemsa Ba3ayxa

e Benrunauvonu nnax jame;

¢ Pynapcke o3Hake U cuMOOJIH U3 06J1aCTH NIPOBETPABAbA;
¢ Bpcre BeHTUNALMOHUX LIEMa;

o CucreM paseohera Ba3ayxa;
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pasnukyje o0jexTe 3a pasBoljerme BazAyLUHe CTpYje y jamu
objacHu rybuTKe Bazayxa y jamu

O6jexTu 3a pa3poljere Ba3yLIHe CTPYje Y jaMu;
['y6uum Bazayxa y jamu.

. objacHu mojam aenpecuje [pupoaHa aenpecuja;
Ilpupoana nenpecuja ) J pecry . PHpO; pecky
HABEJIC HAYMHE YTHLIAja ACTpecHje Ha Pajl IIABHOT BEHTUIATOPA VTHua] AenpecHje Ha pall IIaBHOT BEHTUIATOpA.
00jacHH BpCTE BEHTUITATOPA U HAUWH YTPajithe BenTunaropu,

BenTniaropn u luX0Ba
eKCIIoATAIHja

HaBe/ie paJIHe KapaKTePHCTHKE BEHTHATOPA
pasiMKyje napajienty 1 CepHjCKU pal JBa BEHTUIATOPA

PajHe kapakTepHCTHKE BCHTHIIATOPA;
[NapanenHu v cepujcku paj iBa BEHTUNATOPA.

CenapaTHo npoBeTpaBame

o0jacHM cenapaTHO NPOBETPaBarbe

HaBejie MPUMEHEHY OIpeMy

aHanu3upa NpopauyH NoTpedHUX KONUUKMHA Ba3ayXa 3a jeAHO
paaunuLiTe

aHanu3upa NnpopayyH napamerapa paja 3a jeiHo paJuiiiTe
aHanu3npa npopayyH napamerapa paja cernaparHor
BEHTU/IaTOpA

HaBezie Mepera KOJ celapaTHe cenapauyje

CenaparHo NpoBeTPaBambe;

HauuHu v npuMemeHa onpema;

[TpopauyH noTpeOHUX KONWUKMHA Ba3yXa 3a jJEAHO
paauIHLITE;

IpopauyH mapameTapa paja cenapaTHOr BEHTHUIIATOPA;
Mepema koA cenapaTHe BEHTHIALH]E.

Benrnaanmja pyasuaka

OITHILIE TPOBETPABAME KOMOPA

00jaCHU BEHTUNALM]Y jaMa ca NPUMEHEHOM AHU3EI0NPeMoM
OMMULIE MPOBETPABALE PYJHHUKA HA BEIMKUM HAAMOPCKUM
BUCHHAMAa

omnuule npodneMaTrHKy NpOBETPaBaka MOBPLUMHCKUX KONIOBA
DyOMHCKOT THNa

IIposeTpaBamwe koMOpa;

BenTunauuja pyaHuKa ca NpUMEHEHOM JU3EI0NPEMOM;
[TpoBeTpaBame pyAHUKA HA BENUKUM HAAMOPCKUM
BHCHHAMa;

[TpoBeTpaBame NOBPLUMHCKMX KOMOBA TyOHHCKOT THIA.

ITonzemue Boae

ONuUIIE MOPEKIO NOAEMHHX BOAA
HaBecac HAUUH l'IOjaBIbl/]BaHaa U KpeTama NoJ3¢MHUX BOJIa
objacHu Gapaxe

00jacHHM HAYMH cripeuaBame Mpoiopa BoJa y jamy
OMULLIE MEPEHE NPUTOKA BOAE Y jaMy

OMnHuLIe KaHajle, BOAOCAOUPHHKE U IYMIHE CTaHULE

[Toazemue Bone;

IMojaBreHBarLe U KpeTarbe NMOAZEMHUX BOJA;
bapaxe;

CripeuaBarbe Npoaopa BOJA Y jamy;

[puroxk Boxe y jamy;

Kananu u BogocabupHUUH, TyMIHE CTaHULE.

Pyanuuke nmymne

HapeJe BPCTE MyMIIM U HAYUHE IbUXOBE yIpaJibe
00jacHH LEBOBOIE
oGjacHu onpeMy 3a OJBOIHABAE

ITymne;
IleBoBOaM U ONIpeMa 3a O/IBOAILABAILE.

IospinHCcKe BoJe

OMULUM BOJE KOj€ YIpOoxKaBajy MOBPUIMHCKE KOOBE
06jacHH OBOAABAILE MOBPLUMHCKNUX KOMOBA

ONULUM ONPEMY 3a OABOHABAE

BEPTHKANHU ApeHaxHHW oOjexTu (GyHapw, oxHa, OyLIoTHHE,
¢dunTepn)

XOPU3OHTAJIHU JIPEHAXHU 00jeKTH (KaHaNH, yCelH,
BoAOCaOHPHU UM, NOI3EMHE NPOCTOPHjE 3a ONBOAABALE,
XopH3oHTaIHe GyLIOTHHE, PeHaXKHE LICBH)

3aIITUTA 01 HHQWITPALIHOHUX BOA MPUMEHOM CKpaHa)

Boxze koje yrposkaBajy noBpUIMHCKE KOTIOBE;
OnBoabaBabe MOBPLUMHCKNX KOMOBA;
[Tpumerena onpema;

BepTukanHu apeHaxHu 00jeKKTH;
XOpU30HTAIHU APEHAKHH 00jeKTH;

Expanu.
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4. YIIVTCTBO 3A JUJAKTUYKO-METOAUYKO OCTBAPUBAIGE ITPOT'PAMA
Ha nouetky cBake TeMe YUSHHKE YTIO3HATH ¢a UM/bCBAMA U MCXO/IMMAa, TUTAHOM pajia i HAUMHMMA OLCHHBAHMA.
IpenMer ce peanusyje Kpo3 TEOPHjCKY HACTABY Y YYHOHHLM H Y pyaapckoM kabuHeTy. [Ipenopyka y opraHvsalyjy HacTaBe je 1o HeaesbaMa M peainsyje IBoYac TeopHjcKe
Hacrage. [Ipenopyueru Opoj yacoea no Temama je ciaeaehiu:
e ®duzuuka cBojcTBa Bazayxa (8 uacosa);
Knuma y jamu (3 uaca);
OcHoBu aepoaunamMuke (3 yaca);
Jamcka BeHTUNaLMOHA Mpeska (8 uacopa);
[Tpupoana nenpecuja (3 yaca);
BenTunaropu u muxora excruioaraumja (4 uacora);
CenapatHo npoeeTpapatse (10 qacora);
Benrunauuja pyaxuka (4 yacosa);
[Tonzemue Boae (3 yaca);
Pynnuuxe mymne (4 vaca);
[ToepumHcke Boae (10 yacosa).

Ilpunukom peanvsaLivje TeMa OCIOHUTH C€ Ha NPE3Haba YUSHUKA U3 NPEIMETa XEMH]ja, OCHOBE MALIIMHCTBA U €1eKTPOTEXHHKE, ONIUTH pyaapcku paaosu. Teopujcka

HACTaBa ce peanusyje ABa MyTa HeAebHO. Onesbere ce He Aend y rpyne. Ll je na yueHUUM cTeueHa 3Hama KOPHUCTE Ja aKlue CXBaTe caipskaje OCTalux CTPyUHHX

npeaMeTa Koju ce u3yuasajy. MHcucTupary Ha CUCTEMATUYHOCTU M IPHMEHM CTEUEHHX 3HAtba Y NPaKCH.

3a camocraiaH paj ydeHuKa norpeGHO je NpUIpeMUTH MaTepujai 1 npoBepy 3Hatba yuenuka. [Ipeanor Tema 3a camocTanan paj yueHuka 3a 4eTBpTH paspea je crnenehu:
1. Ilpe3zeHTauuja Temneparype, I'yCTHHE, CeUnpHYHE TEXKUHE, TONIOTE, NPUTHCKA.

[Tp1ka3 MHCTPYMEHTE 3a Mepere: TepMoMeTpH, BapoMeTpu, Gaporpadu, 1enpecHoMeTpH.

[Mpuka3 MHCTpYMEHTE 32 Mepem-e BIIare U NpopavdyHa Mepera Ba3yXa Ha OCHOBY NIOj€MHAYHUX MEepeHa CBAKOT YUSHHKA.

[Mpukas dakTopa KOjU yTHUY HA KIUMY Y jamMu.

[Mpuka3 cTpyjara Ba3ayxa Kpo3 jaMcke npocropuje.

[Mpukas Meper-a Op3nHe Ba3fyxa y jaMH M NpopadyHa KOJIMUMHE Ba3AyXa y jaMH Ha OCHOBY MOjEIHHAUYHOT Mepetba.

[Mpe3eHTaumja HHCTpYMeHaTa 3a Meperbe Op3uHe Bazayxa y jaMu.

[Mpuka3 BeHTHUNALMOHE LIEME Y jaMHU.

. [lpesenraunja objexra 3a paseohere BazayliHe CTPYje Y jaMu.

10. Ilpe3eHTauuja BeHTUNATOPA U HAYMHH YrpaljuBatba.

11. [Ipukas cenapaTHOT MPOBETPaBak-a.

12. [1pukas BeHTUIAUM]Y jaMa ca AU3ETIONPEMOM.

13. Tlpe3enTaluja NoA3EMHHX BOAA U CIIpEUaBatbe NPOAOPA Y jamy.

14. Ilpukas pazauuuTX BPCTa NMYyMIH.

15. TTpuKa3 NOBPLUMHCKUX BOJE W HA4MH 0n0paHe Of UCTHX.

16. Onuinu OyHape, kaHalle, BOJIOCAOUPHUKE, yceke, punTepe.

17. Onuinu Oynape.

0 W NS U R W

H360p MeToa 1 00JTMKa pajia 3a cBaky TeMy ojapeljyje HaCTaBHUK Yy 3aBMCHOCTH OJ1 HACTABHUX CaJipkaja, morTpeba U HaMeHa MaiinHe. HacraBHe canpxkaje Tpeba uznaratu
TaKO Aa YUCHHIU pa3ymejy W YyNamMTe OCHOBHE TJIABHE JICTIOBC MalllUHA, TIPUHLMWIIC pa/ia MU lbUXOBE KOHCTPYKTUBHE KAPAKTCPUCTUKE. KOpI/]CTl/ITl/I Bep6aﬂHe MCTOIC,
JEMOHCTPATHBHE U TEKCTYATHO-HUNycTpaTuBuHe metoze. LIto Buie Tpeba KOpUCTH LpTEkKe U CIIMKE KAKO GU YUSHULIM CTBOPUIIU LUTO JACHU]Y CIMKY O U3MMey U paiy
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matmze. [peanoxenn odnuum pasa cy pajy (GppoHTy, IpYNHU Ka0 U UHAMBUAYaJIHHU pad. Paay npakTMUHOr YNo3HaBathba MallkHa Tpeba y OKBUPY NMPaKTHYHE HACTaBe
TI0Ka3aTH MallMHE KaKko Y BbUXOBOM pajly Tako M BaH Ipoeca paja.

5. YIIYTCTBO 3A ®OPMATHBHO U CYMATHBHO OLIElbUBAIBLE YUEHUKA

VY HacTaBW OPMjEHTHCAHO] Ka AOCTH3abY HCXO/1a [IPaTe Ce W BPEAHY]Y NPOLEC HACTABE U yuea, nocTuruyha yueHunka (podyKTH yuera)  concrsenu pai. HacraBuuk tpeda
KOHTMHYHUPAHO Aa NpaTH Hanpeaak yHYeHHKa, KOjU ce Orjeja Y HauuHy Ha KOJW YYEHMUM NapTHUHUNUPajy, Kako NPUKYNUbajy MOJaTKe, Kako apryMEHTY]y, €Balyupajy,
JIOKyMeHTy]y uti. Jla 64 BpeaHoBare OU10 00jEKTUBHO U Y PyHKUMJH yUerba, NMOTPeGHO je YCKIIAANTH HUBOE UCX0a U HAUHHE OLEHhHBatba.

CyMaTHBHO OLeIbUBAILE j€ BpeaHOBatbe nocturHyha yueHuka Ha kpajy cBake peaiuzoBaHe Teme. CyMaTHBHE OLeHe ce 100ujajy U3 KOHTPOJHUX WIM NUCMEHHX paioBa,
TECTOBA, YCMEHOT HCMUTHBAKA, CAMOCTATHUX WM PYITHUX PaAoOBa yUeHUKA.

VY hopMaTHBHOM BpEeAHOBaKY HACTABHUK OM Tpedano a MPOMOBHLUIE FPYNHM AUJATIOr, a KOPUCTH NMUTaka Aa OM reHepucao nojarke u3 haukux uaeja, any v 1a noMorHe
pa3eoj haukux uneja, Aaje yHeHUUMMa NoppatHe uHdopmalyje, a mopparue uudopmauuje 100UjeHe 01 yUSHUKA KOPUCTH J1a MPUIaro/y noyduaBame, oxpadpyje yueHHKe na
OLEHY]y KBanuTeT cBor paaa. M36op uHcTpyMeHTa 3a GOpMaTUBHO BPEOHOBArLE 3aBUCH O BPCTE aKTHBHOCTH KOja ce BPeIHYje.
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KomnjyTepcka rpaduka.

Ilojam u BpCTE Npojekumja y
HAIPTHOJ FreOMETPHjH

paznuKyje BpcTe npojekumja
00jacHu KOOPAMHATHH TpUeAap 1 MOHKOB Hap NpojeKimja
aHaU3Mpa Ha MOJEJY OKTAHTE M HhUXO0BE KAPaKTePUCTHKE

[Tojam u BpCTE MpOjexLMja;
OpToroHaiHa npojekuuja;
Koopaunnatau Tpueaap v MoHxkoB
nap npojekumja;

KBaspaHTH ¥ OKTaHTH.

OpTroronanHa npojeknmuja Tauxe,
npase H Ay:KH

aHalTM3Mpa MpojeKLIMje TauKe Ha JBE M TPH PaBHM (Ha MoJeny)
OlMLIe NPABY U AYX Y MPOjeKLIUjCKUM paBHUMA

omvLIe NPOIOpPE NMpaBe Kpo3 NPojeKLHjcKe paBHU

onuiue MeljycoOHM nonoxaj npaBux y npocTopy

[Ipojexumja Tauke Ha IBE U TP PaBHH;

[Ipojexunja npaBe U ayxu:

- Ilpaea y crieuunjaiHom nonoxajy,

- [Ipoaopu npage kpo3 NpojeKLMjcKe PaBHH,
BHIJBUBOCT ,

- Mehycobuu nonoxaj npaBux.

JeduHuLLe T0jamM paBHH Y MPOCTOPY
aHaM3Kpa TPArOBE PaBHK M OCHE TIPOJIOPE HA MOZIEITY OKTaHATa U

¥ IpocTOpy
aHaNu3Kpa Ha MOJENY OKTaHaTa Wy NpOCTOPY U3rNeA PaBHU Y

PaBaH(TparoBu, OCHU NPOJOPH):

- CrieLMjaTHu MOJ0XKaj paBHH,

- Tauxa v npaBa y paBHu,

- CrieumjanHe npase y paBHU (CyTpaskibHLIe,

Pagan CIIeLIMja]THOM TIONIOKa]y HaruGHuUE),
o0jacHu nmojaM | 3Hauaj CYTPaKrbHLA U HaruGHuLA 3a - Hopmana Ha papaH,
oapehuBame nonoxaja Tauke y paBHH - Ilpecek nBe paBHU 331aTHX
OnMLUE [TOJI0KA] HOpMaJle Ha paBaH M HheHe NpojeKkuuje Tparosuma,
onyLie NpeceyHy Npasy B PaBHU Y NPOCTOPY - Ilpecek nBe paBHHU 334aTHX NapajelHUM NpaBama.
neduHULIE NojaM TpaHchopMaLuje u pasiore yeoljera HOBe Tpancdhopmanuja, nojam:
NPOjeKUHjCKe paBHH - TpaHchopMaumja KyxH,
Tpancdopmanuja ofjacHu mpuHUKN yBoljera HOBUX MPOjEKLIH]jCKUX PABHH - TpaHchopMalMja paBHH,

Hage/ie npobJiemMe KOjH ce peliaBajy mpuMeHoM TpaHcdopmativje

- TpaHcdopmalmja Tena.

Hacrasa y 0,10Ky

cnoBGoOPYYHO HCIIMCYje CoBa W OpojeBa BEPTHKAIHUM U KOCHM
TEXHUYKUM TTHCMOM

KOHCTpyLIe 60K cnoBa

W3pajM CTaHAAPAHO 3arjJaB/be TEXHUUKOr LPTeKa

HALPTa Y OJIOBUM M TYLIY KOMMO3MLIMjY NMPABUX H KPHBHX JTHHKjA
paznnyuTe Ae6IbHHE U OACTOjatba

MPUMEHH KOTE 33 JUMEH3HOHHMCabE (MPUMED U3 reos1olIKe
CTpYKe)

KOPUCTH pasMepy Ha UPTEKY 3a NPUKA3HBAMLE JYXKW H MOBPLINHA
PAIMUNTHX TUMEH3Hja

pelraBa KOMOWHOBAHE 33/1aTKE OPTOrOHANHE MPOjeKLIHje MpaBe u
IYKH

pelaBa 3aJaTKe MoJioXkKaja M 0OJJHOCA PaBHU Y NPOCTOPY,
KopucTehu crieurjante npage

u3Bene TpaHchopMaumjy KOMOHHOBAHUX TeNa

HcnucuBarme TeXHUUKOr MUeMa c1o00IHOM PyKOM;
Koncrpykumja 610k ci1oBa;

CraHpapaHO 3arjaBbe TEXHUUYKOT LpTesKa;
Komnosuuuja npaBux u KpUBHX JIMHU]ja;
KoTtunpame uprexa;

[Tpumena pazmepe;

IMpojexuuje mpase u ayxu;

Pagan;

Tpanchopmauuja.
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4. YIIVTCTBO 3A JUJAKTHYKO-METOANYKO OCTBAPUBAILE [IPOI'PAMA
Ha noueTky cBake TeMe y4EHHKe YIO3HATH Ca LIM/bEBUMA U UCXOAHMA HACTaBe, ONHOCHO YUeka, MJIAHOM Paja U HAUMHHMA OLeHHBakba.
[Tporpam ce peanu3syje Kpo3 TEOPHJCKY HACTABY M HAcTaBe y ONIOKY Y KaOUHETY 3a HaUpTHY reoMetpujy. Ilpenopyka y opraHusaLiyjy TEOpHjCKe HACTaBe je Ja ce 10 HeAebama
peanuzyje JBovac HacTaBe W oaesbetbe ce He aenu. [lpunukom peanusauuje Hactase y OlOKy O4e/bere ce Aelu Ha rpyne 10 15 yyenuka. [Ipenopydenu Gpoj yacosa no remama
M MOJYJly 3a mpBM paspen je caenchu:
¢ OCcHOBHE KapaKTEPUCTHKE TEXHUUKOr LipTama (6 4acosa);
["eomeTpujcke koHCTpyKLUMje (6 yacoBa);
[Tojam u BpcTe NMpojekuMja y HaUpTHOj reomeTpuju (4 yaca),
OpToroHaiiHa npojexije Tauke, npape U Ay>ku (24 uaca);
Pagan (20 vacopa);
Tpanchopmauuja (10 yacosa);
Hacraea y 6noky (60 wacosa).

Ha nouerky wikoscke roauHe, yueHuke Tpeba aertabHo obasecTuTy Wita hie um ox npubopa n matepujana Outk notpebHO 3a npaliewe 1 peanu3auyjy HaCTaBHOr MporpamMa.
[Tpunukom peanuzaumje Tema ¥ MOAyJia OCIOHUTH C€ Ha NMpea3Hara YHeHUKa U3 MareMaTHKe, TEeXHUUKOr obpa3oBara W reorpaduje. MHcHCTHPaTH HA CHCTEMATHYHOCTH,
MPELH3HOCTH U YPEHOCTH YHEHHUKA NPU Pady.

3a camocTaliHe paJloBe U OGJIOK HACTaRy, MOTPEOHO je MPUNPEMHUTH afieKBaTaH NMpubop (TPOYrioBH, LIeCTap, OJIOBKe, panuaorpadu) u norpedan Matepuja (namip, xamep u
nayc nanup). bnok HacraBy Tpeba opraHu3oBaTH y KaOMHETY 32 HALIPTHY F€OMETPH]Y.

[Mpeanor Tema caMoCTalHUX pajiosa je creaehu:

[Npase 1 U3JIOMJBEHE JIMHKUjE Pa3IMUUTHX AcObUHA U OJCTOjarba (Y OJIOBLM W TYLLY).

FeomMeTprjcke KOHCTPYKLM)E.

KoHeTpykuuja npaBuNHUX MOMUIOHA K MHOTOYIJIA.

Bpcte npojekiiyja.

MOHKOB nap npojekuuja.

KBagpanTu v oktaHTu (MOAEN).

[Tpojekumja Tauke.

[Tpojexumja npase u ayxu.

MeljycoOHu nosoxaj npasux.

. TparoBu paBHHU 338aTUX OCHUM NPOAOPHUMA.

Tparosu paBHH 3a8aTHX TAYKOM M MPaBOM.

CyTpaxibulie U HaruOHHLe y paBHH.

Hopmarna Ha pasan.

Ipeceuna npasa 1Be paBHU.

Tpanchopmauuja Kyxu.

Tpanchopmanuja paBHu.

TpaHcdopmanuja Tena.

R

NeLELD =S

5. VIIVICTBO 3A ®OPMATHBHO 1 CYMATHUBHO OIEILUBAIGE YUYEHUKA
Y HacTaBY rmaBaHy Wb UCXO/JIA je MPATUTH U BPEJIHOBATH TPOLIECHE CTABOBE U yUerhe, Kpo3 NMOCTUrHyhia yueHNKa W COTCTBEHOT pasna. HacraBHMK Tpeba KOHTHHYHpaHO /1a
NpaTH Harnpeaak yueHuka, /la 6u BpenHoBarbe OUTo 00jeKTUBHO U Yy QYHKIMjU YUeHa, MOTPEOHO je YCKIAIMTH HUBOS UCX0/Ia U HAUUHE OLICHHBakba.
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CyMaTUBHO OLECHHBALE j€ BPeJHOBaE NOCTUrHYNA yueHHKa Ha Kpajy cBake peann3oBaHe Teme, CyMaTUBHE OLEHE ¢e 100Ujajy U3 KOHTPOJIHUX PaAoBa, MUCMEeHUX U aoMalinx
3ajaraKka

V dopmMariBHOM BpeaHOBaY HACTABHUK OW TpeGaso na MpOMOBMLIE FPYIIHU AMjajor, Ja KOPUCTH MuUTama Ja OM reHepucao nojatke u3 haukux uaeja, and ¥ aa noMOrHe
pa3roj haukux uaeja, aaje yyeHMuMma noeparHe nHopmauuje, a nopparHe uHhopmMalrje 100UjeHe 0l Y4eHUKa KOPUCTH Aa NpUIaroau nogy4asamwe, oxpadpyje yueHuke aa
OLEHY]Y KBAJIUTET CBOT Paja.

N360p uHCTpYyMeHTa 32 (POPMATUBHO BPEIHOBAE 3aBUCH Ol BPCTE aKTHBHOCTH KOja Ce BpeJHY]e, OQHOCHO ¥ camo nocTuruyhe yueHuka Tpeba yKbyHUTH U HeroBo
MOHAILAE.
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Hazus npeamera: TEOI'PAPUIA

1. OCTBAPUBAILE OBPA30BHO-BACIIUTHOI PANA — OBJIMIM H TPAJAIBE

PA3PE: Teopujcka Hacrasa Bexbe IIpaxTuuna HacTasa Hacraga y 610Ky Ykynuo
I 70 0 0 0 70

2. IN/bEBU YUYEIbA:

- YouaBamwe W cxBaTame KOpeJaaTuBHux oaHoca usMelly ['eorpaduje u Apyrux npupoAHUX U APYIUTBEHUX HayKa;

- YnosHaBame ca nonoxajem, MmecToM 1 yrorom Cpouje Ha bankaHckom nonyocTpBy W jyrovcrouHoj Esponu;

~ VYno3HaBamwe ca caBpeMeHUM reorpad)ckuM nojapama, 0djeKTuMa U npouecuma Ha repuropuju Penybauke Cpbuje;

- Pa3sBujarme HHTEpecOBarba 33 aKTYSIHUM NIOPACTOM, KPETabHUMa, CTPYKTYPHUM NpOMeHaMa U TePHUTOPUjaTHOM pa3MellTajy CTaHOBHHUILTBA,

- Pa3ymeBame akTyesHe reorpad)cke CTBAPHOCTH HaLIE 3€MJbE W CaBPEMEHOI CBETa;

— PaszBujame ocehama NpUNaTHOCTY CBOjOj HALIUjH KAO Iy MHTETPATHOT CBETA, U3rpajiiba U HETORAbe HALIMOHAIHOT M KYJITYPHOT HAGHTUTETA Y MYJITHETHUUKOM,
MYJITHKYNTYPATHOM U MYITHjE€3UUKOM CBETY;

- OcnocobmaBarme yueHUKa 1a NpUMerbyjy reorpacko 3Harbe H BELWITHHE Y JajbeM 06pasoBHOM U MPOGECHOHANHOM Pa3Bojy;

- OcnocobsbaBarme YHEHHKA 32 OIFOBOPHO ormxoljerse npema ceOu 1 OKpysKery U 3a aKTHBHO YHYECTBOBAHE Y 3ALITHUTH, OOHOBH U YHAIpehHBay :KUBOTHE CPEIMHE.

3. TEME, HCXOIU, HPENTOPYUYEHHM CAJAPXKAJHA U KJbYUYHH IIOJMOBH CAAPKAJA

Pazpen: Ilpeu
Fonuiussu Gponn yacosa: Teopuja: 70 yacosa;

TEMA Hexom . KJbYYHHA ITOIMOBH CAAPKAJA
ITo aBpmeTKy TeMe yueHuk fie 6uTH y cTamy ja:
e 00jacHM Ae(pHMHUUM]Y U OHOC UCTOPH)CKE Ie00ortje ApYrum o [Ipenmet npoyuaBamwa, Noaena v 3Hauaj;
reosIOUIKHM AUCLIMIVIHHAMA e Mecto I'eorpaduje y cuctemy Hayka.
e AehuHMILIE NPEAMET U3YUaBakha, 3Ha4a), pa3eoj u mecto ['eorpaduje y
JepuHuunja H OCHOBHH CHCTEMY HayKa
3a1auu reorpaduje e pa3nMKyje NpUPOJHE U APYLITBEHE eNeMEHTE reorpad)ckor npocTopa 1

CXBara HUXOBE y3ajaMHE Y3POUHO-MOC/IEAHHHE BE3€e U OHOCE
e oapean mecto 'eorpaduje y cucremy Hayka
e MpEIo3Ha 3Ha4a) ¥ MpaKkTHYHY NpuMeHy reorpadckmux casHarba

o neduHKLIE MOjaM U PYHKUU)Je JPXKABHUX MpaHula o [ToBpumHa, rpaHule, NpxKaBHO ypelierwe u apxaBHa
¢ pazyme IpxkaBHO ypehemwe Cpouje obenexja Cpbuje;

Cagpemene KOMNOHEHTE pasyme ap ypeh . 'p J Ja Lpome;

reorpadgckor monosaja ¢ NIO3Haje IpskaBHa obenexja: rpd, 3acTaBy, XUMHY o Pervionanue reorpagcke KOMNOHEHTES Y CBETITY
* JIOUMPA HA KAPTH NOJIOXKa] W BeTuKHY Teputopuje Cpbuje caBpeMEHHX npoueca Ha bajkaHCKOM NOSyOCTpBY U

Cpouje . .
ponj e KpaTako onuue GuTHe KapaKTEepHUCTUKE I'paHula Ca CYCSIHNM 3€MJbaMa JYTOUCTOUHO) EBpOHI/l;

e nedusMIe nojaM jyrouctoysa Eppona » KomnounenTe reorpagckor nosoxaja Cpouje.
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Jloumnpa Ha kaptu bankaucko nomyocrpeo

uneHTUdUKyje onwre reorpadeke KapakrepucTuke bankanckor
nosyoctpea: GU3MUKe, KyATYpHE U geMorpadceke

aHATM3Hpa TIPOMEHE Ha MOJIHTHUKOj KapTH bakaHckor nomyocTpsa:
HACTAHAK M pacnaj Jyrociaguje, CTRAPakE HOBUX ApKaBa U OOIMHIH
HBUXOBE Capaimbe

JeduHuiie nojaM reorpadcku noaoxaj

HaBeJie IoJIeITy reorpadckor nonoxaja

oipenu ykynaH reorpadceku noaoxaj Cpbuje (moBoJbaH, HEMOBOJbAH)
aHajM3Mpa CBOjCTaBa YKMHUIALEA KOjU hopmupajy reorpacku Nonoxaj
CpOuje: ancoiyTHU U pelaTHBHU NOJI0Ka]

JUCKYTYje O MPeIHOCTHMa U HelocTalMMa reorpad)ckor nojoxkaja
Cpbuje

IIpupoauu pecypcu Cpouje
H HUX0B €KOHOMCKO-
reorpad)cku 3HauAj

HaBee MeTone 3a ofpeljiBare peslaTHBHE CTAPOCTH

oapean y reonolikom cactagy Cpbuje 3acTynibeHOCT CTeHa pasiininuTe
CTapOCTH, CacTaBa U nopexna

YCIOCTaBK Besy uzMel)y reonouikor cacrapa Cpbuje v mojaea pyna u
MUHepasa

JIOLMpa Y OKBUPY I'COTEKTOHCKE cTpykType CpOuje BeuKe LenuHe:
Cpncko-mMakenoHcky Macy, Kapnaro-6ankanuae, Y HyTpallitbe
auHapuge, Lientpanse aunapuae v [laHoHeky Aenpecujy

06jacHM mocTaHak reoTeKTOHCKUX uenuna CpOuje (nenosare
YHYTpaLUbHX TEKTOHCKHX M CIOJballbUX CHIIA)

MICHTU(UKYje OCHOBHE Makpo-LenuHe pebeda Cpbuje: TlanoHcku
bacen u [Tnanudcky obnact

kpaTko onuwe nocraHak [TaHoHckor 6aceHa, 0aBoju naHoHcky CpOujy:
[MaHoHcKy HM3U]JY U jyxHK 0604 [TaHoHckor DaceHa ca nperieiom
TIaBHUX eJleMeHaTa pesbeda

onpean [nannueky oGnact

HanpaBu Kaprorpa)cku rnperie rpoMaHuX, Kapnarcko-0aikaHCKHX,
JMHAPCKUX MU1aHUHA 1 BehKX KOTJIHHA

oGjacHu enemeHTe U hakTOpe KIMMe

pasaukyje knimarcke Tunose y Cpouju v lbHXOBE OANUKE

Hanpaeu nperner oador 6orarcrea Cpbuje

0/Ipe/ii Ha KapTH pasBolja CIMBORA

JIOLMpPa Ha KapTH TPAH3UTHE U JTOMHLIMIIHE peKe

objacHu MocTaHak, MoaeNy H 3HaUaj jesepa

oGjacHu MocTaHak, MojeNy 1 3Ha4aj TePMOMUHEPATHUX BO/IA

M3BO/IH 3aK/by4YaK O EKOHOMCKOM 3HA4ajy Bojia 3a CHab/ieBatbe Hace ba,
HABOJABAkLE TIIA, MPOU3BOIIY XUAPOEHEpruje, niosuady, pubapcTeo
U TypH3aM

» ['e0MOUIKHM cacTaB v NOCTaHaK OCHOBHUX MEOTEKTOHCKHX
LeTHHA;

o [Tanoncka Cpbuja u jysxHu o6oa IlaHoHckor Haceua;

o [TnanuHcko- koTnuHcka Cpbuja. Pononcke, uHapcke u
Kaprnarcko-6ankaHcke MmiaHuHe.

o Knuma. Opnvike ¥ ekOHOMcKO-reorpadicky 3Havaj,

» Boze 1 BonHM pecypeu. Peke, jesepa u TepMOMUHEpaliHe
BOJIE - OJUIMKE U €KOHOMCKO-reorpadcky 3Hauaj;

« CactaB 1 kapakrep T1a y Cpbuju - ekoHOMCKO-
reorpagcky 3Hayaj;

o BUBbHU U XKUBOTUICKH CBET. OJIMKE U €KOHOMCKO-
reorpagcku 3Hauaj;

 3aluTuTa, OUyBame W yHanpejuparbe npupoae;

o 3awruhiena npupoana nobpa y Cpbuju;

 ["'eonacnehie Cpouje.
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JUCKYTYje o 3arajuBaynma, nocsienMuamMa U Mepama 3aliTure
JeduHULIE MojaM 3eMIbULUTE (TJ10)

OJlpelIi TUNOBE Ta Ha npocTopy CpOHje, IUXOB CaCTaB U KapakTep
no3Haje yTuaj pusnuko-reorpadeknx paxropa Ha GopMHparmke TUIORA
BEreTaltje U pa3sHOBPCHOCT KMBOTHILCKOT CBETA MAHOHCKE U
nnanuHcke obnacru Cpbuje

JAeuHuMILEe: N0jaM NPUPOAHA CpeuHa, IPeAMeT NpoyyaBarba 3aLTHTE
NpUpoJe, 3Hayaj 3aluTuTe U yHanpehuparwa npupoae

HaBeJe efIeMEHTE MPUPOHE CPeAnHe

HaBeJe 3araljusaue Boje, Ba3ayxa, 3eMJbUILTA

HaBene nocieauue 3arajupara U Mepe 3aLITHTe

Npeno3Ha nojase WTETHE M0 CBOje MPUPOIHO U KYJITYPHO OKPYKehe
yuecTByje 3alTnTi, OOHOBK W yHanpeluBatby NpuposaHe cpeuHe
AeduHuILe: NapK Npupoje, Npeneo M3y3eTHUX OUTMKA, pe3epBar
npUpoe, CIOMEHHUK NPUPOAE M NPUPOLHE PETKOCTH

paznukyje 3awruhiena npupoana nodpa y Cpouju: lNonunja, Opyiika
ropa, Bepaan, Tapa u op.

Hasene Jokanurere reovacieha Cpouje

Cranosuumrso Cpouje

o0jacHM Ha Koja TUTamka MaJICOHTOJIOrHja 1aje OAroBOp

onuule aHTponoreorpadcka obenexja U UCTOpUjcKO-reorpadckm
KOHTUHYHMTET Hacesbapara Cpbuje

06jacHM KpeTatbe CTAHOBHHMIUTBA U TEPUTOPHjaIHU pa3MellTaj
craHoBHuwTea y Cpbuju

ykaxe Ha rpomeHy Opoja craHoBHuka Cpbuje

Hagene (aKTope KOjM YCJI0B/baBajy MPOMEHe CTAHOBHULUTBA
aHanm3upa y3 nomoh rpadMuKknx MeToJa OCHOBHE Aemorpadcke
oJUlMKe; objalibaBa uX, BpLUM Npeasrharba 1 H3BOAH 3aK/byHKe
Ae(UHMILE TOJMOBE: HATAIHUTET, MOPTANUTET W NPUPOLHU NPUPAILTE
AeduHMLIe NojaM Murpauuvje

pa3IMKyje THIIOBE M BUIOBE MHUTpallHja

objacHu cTpykTypy cranoBHuInTBa y Cpbuju (Ouonoika, eKOHOMCKA,
couMjanHa, HAUMOHAIHA)

pasUKyje M0jMOBE HALMOHAIIHOT, €THUYKOT U KYJITYPHOT HOCHTHTETA
M3rpagy CTas O jeAHAKUM NpaBuMa JbyM Ge3 003upa Ha pacHy,
HALMOHAJIHY, BEPCKY U APYTY TMPHIaIHOCT

ofjacHu nemorpadceke nmpodieMe U MOMyIaLoHy noauTuky y Cpbujn
neduHWLLe NojaM adjacnope

JIOUMpa MOJPYYja Ha KOjUMa KHBH CPTICKO CTAHOBHMIITBO Y
HETOCPEHOM U InpeM okpyxemy (Mahapceka, PymyHuja, Makenonuja,
AnbGanwja, Lpna [Nopa, bocna n Xepuierosuna, Xpsarcka v CroBeHuja)

o AuTtpornoreorpadcka obenexja;

 HcropHjcko-reorpadcki KOHTHHYMTET HacesbaBakba
Cpbuje;

o Kperame 1 TepuTOpHjaNHH pa3MellTaj CTAHOBHULITBA
(HaTanuTeT, MOPTAIMTET U NIPUPOJHH MPUPALUTA));

o Murpauuje: nojam, 3Hauaj, THIOBU W BUAOBH,

o CTpyKTYpa CTaHOBHMLUTRA: OMOMOIIKA, EKOHOMCKA,
coLMjanHa, HaMOHaNHa (E€THUYKA M BepeKay,

o Jlemorpadcku npobiiemMu u nomynauuoHa NoJIMTHKa y
CpObuju;

o CpOu y HEMOCPESAHOM W LUMPEM OKPYKEHY;

o CpOu u Haie ctaHoBHUINTBO Yy EBponu n
BaHEBPOIICKUM KOHTHHeHTHUMA. OJHOC irjaciiope 1
Cpbuje.
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e PA3NUKYje KOMMAKTHY U NI0jeAMHAYHY HACEILEHOCT CPIICKOT
CTAHOBHUIUTBA Y MOAPYYjHMA HEMOCPEAHOT U IIUPEr OKPYKetba

¢ 00jacHM OCHOBHE KApKTEPUCTHKe CTaHOBHMUITBA Penybnuke Cpricke

e JIOUMpA AYTOXTOHE CPIICKe TepUTOpHje (ceBepHHU AeoBu Jlanmaimje,
Jluka, Kopayn, banuja, Cnagonuja v bapara)

e OBjacHu paaHe MUTrpaLHje y eBPOMCKE 3eMIbE U UMEHYje ApKaBe U
rpaZioBe Y KOjUMa UMa Halller CTAHOBHULUTBA

e 0BjacHM McesbaBarbe HALIET CTAHOBHMUITBA HAa BAHEBPOTICKE
KOHTUHEHTE

» pasnukyje dase y ucesbaBary Cpbay NMpeKOOKeaHCKe 3eMJbe

o MMEHYje ApKaBe U IPafoBe y KOJUMA KUBH HALIE CTAHOBHUIUTBO

e 00jacHu 0JHOC W Bese Aujacnope U CpOuje

o JeduHHULIE 0jaM Hacesba

e 00jacHn mocraHak, pa3eoj U pasmewTaj Hacessa CpOuje

e HaBese aKkTope Paseoja U TpaHC(POpPMALIHje HACSIbA M IbHXOBHX Mpexa
e JiOLMpA rpaacke uenrpe Cpbduje

e 00jacHM ynory rpacKux LIEHTapa y peruoHantoj oprannsauuju Cpbuje
e JJOUMpa O0COBHHE (1ojacese) pazBoja CpOuje: JlyHaBCKO-CaBCKa,

o [Tocranak, pa3soj u pa3meluraj Hacesba Cpbuje;

« [Tonena Hacespa: ceocka, rpajcka, npurpaacka u
NpUBpEMEHa;

+ ExoHomcko-reorpadcku daxropu pa3poja u
TpaHchopMaLlje Haceba U HUXOBUX MPEXa U CUCTEMA,
(ypOanuzaumja, Aearpapuszalmja, MHIyCTpUjand3auudja u

Hacespa Cponje Bennko-mopascka u Jy)xHo-MopaBcka TepUMjapuzaluja);
s pasnuKyje BpcTe, GyHKLMjE U TUMOBE Hacesba o ['pajicK¥l UEHTPU U HUXOBA YNOTa Y PErMOHANIHO]
e OMNMLUE KapaKTepUCTHKe YpOaHUX LeIrHa opranuzauuju Cpbuje;
s pazMKyje 3Hauete MojMoBa ypbaHu3auMja, Aearpapusaumja, o OcoBuHe (nojacesu) pazeoja Cpbuje: JyHaBCKO-CaBCKa,
MHAYCTpUjaIM3aLuja v Tepurjapusanuja. Benuko-mopascka u Jy»xHO-MOpaBcKa;
¢ MMEHYJ€ aHTPOMNOreHa Ky/iTypHa nodpa o AHTpOrnoreHa KyJ1TypHa 100pa 1 HUX0Ba 3alUTHTA.
o 00jacHM 3Ha4aj 3alITUTE KYATYPHUX Jobapa
¢ 00jacHM yTHLIA] MPUPOAHUX U IPYIITBEHHUX YHHHOLA HA YCIOBIBEHOCT « Pa3roj, pasmernraj 1 OCHOBHE KapaKTEePUCTHKE MPUBpPEAE
pa3eoja u pa3meluraja npuspene Cpouje Cpbuje;
o IpynuLIe rpaHe MPUBpPEE Mo CEKTOPUMA o [Tomonpuepena - pa3goj, 3Ha4aj U noaena;
¢ 00jacHM KaKko NPUPOJHH U IPpYUWITBEHH (AKTOPH YTHHY Ha Pa3BOj U o LLlymapcTo, JTOB U pHUOOJIOB;
pa3melTaj nossonpuspene Cpouje o PynapcrBo v eHepreTuka;
o neduHulLIE TpaHe NOJLONPUBPENE Y YKEM CMUCTY (3eMJbOPaaba U o Uuaycrpuja - nojam, noaena, CTPyKTypa 1 3Hauaj;
CTOUYAPCTRO) W LUMPEM CMMCIy (LLyMapcTBO, TOB M pUOOIOR) o Caobpahaj 1 TproeuHa;
Ipuspena Cponje e HaBeJle 3Hauaj NOJBONPUBPEE o Typuzawm;

e TIpero3Ha OCHOBHE (hYHKILHje LIyMapcTBa, 3Hayaj 1yma, hakTope Koju
MX YIPOXaBajy U MEpE 3aLUTHTeE

» 00jacHU 3HAuaj J0Ba U pubOJIOBA

e neunuuie 3Hauaj) Enepretuie u Pyaapersa

e HaBeJle eHEepreTCke pecypee U MUHEpaIHe CUPOBHHE

¢ Hanpaeu KapTorpad)cku rnperiej eHepreTcKUX pecypea i MUHEpaiHuX
cupoBuHa Ha TepuTopuju Cpbuje

» 00jacHM NOjMOBE: MHAYCTPHja M MHIYCTpUjaau3aLmja, OAP)KMBH pa3Boj

o bawe CpGuje.
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Haeeze (akTope pa3Boja U pasMeLlTaja MHLYCTPUje

NpUKaXKe MOAeTy MHAYCTPU]E W HeH 3HaYaj

aHaJTM3Mpa YTHIA] TPUPOAHUX U IPYIUTBESHUX GaKkTopa Ha pa3eoj
caobpahiaja

KpaTko onwile Bpcre caobpahaja 1 lUXOB 3HAYA]

Hampaeu Kaprorpadckd nperiael riaBHUX APYMCKUX U KENEIHUYKIX
npaeaua y CpOuju, mIoOBHUX peka u KaHana, Behiux J1yKa U aepoapoMa
JeUHHULIE TIOjMOBE: TPrOBUHA, TPTOBMHCKH M TUIaTHH OUIIaHC
OJpeny 3Ha4aj TProBUHE

aHaNW3KMpa YTULA] IPUPOIHUX U APYLITBEHHX (haKTOpa Ha Pa3Boj
Typu3Ma

Hapeje nojene TypusMa

Hanpasu kaprorpadcku nperaea 6ama y Cpouju

Pernonanune neaune Cpouje

neduHuLLe NojaM peruje

Harpaeu  kapTorpad)CKu rperies pernoHanHux uenuna Cpbuje
nokaxxe Ha kaptu Cpbuje rpanuue BojBoanHe W BeHHX MpeIeoH X
LerHa
npeno3Haje NpUpoIHe U APYUITBEHe oaiuKe BojsoauHe

nokaxe Ha kapti Cpbuje rpanuue lllymamuje u [lomopasiba
HaBeJle NPUPoiHe 1 ApyLiTBeHe omtuke Llymanuje u [lomopasiba
noxaske Ha kaptu CpOuje rpanuue 3anaane Cpbuje

onMiLe NPUPOAHE U APYIITBeHe oAnuKe 3anagHe Cpouje

nokaxe Ha kapti Cpduje CTapoBialliko-paLiky BUCHjY
aHaM3upa NpUpoaHe U ApyLuTBeHe oairke CTapoBaaliKko-paluKke
BUCHjE
noxasxe Ha kapty Cpbuje rpanuue ucroune Cpbuje

HaBeAC NPUPOAHE U APYLITBEHE OMIHKe uctoure Cpbuje

noxaxe Ha kaptu Cpbuje rpanuue jyxxnor Ilomopaeiba

ofjacHu npupoaHe u ApywTeeHe oanuke [lomopasma

nokaxe Ha kapTu Cpouje rpanuue Kocosa u Metoxuje

JIUCKYTYj€ IPUPOJHUM U JpyinTBeHum oyinkama Kocosa 1 Meroxuje

» Bojeonuna;

o [lymanuja u [Nomopassee (3anaano u Benuko);
 3ananna Cpbuja;

o CrapoBnaluko-palika BUCH]a;

o Uctouna Cpbuja;

o JyxxHo [lomopagibe;

» KocoBo u Meroxuja.

Cpbuja u cappeMeHH
npouecn y Egponn n cBety

JaeduHULIEe MOJMOBE: MPOLEC HHTerpalyje, rinodanuzaudja

o0jacHu eKOHOMCKe UHTerpaLuje Ha bankany u y jyroucrounoj Egponu
oGjacHr MUpOJbYOUBY MoMTUKY CpOuje y MeljlyHapOIHUM OKBUPHMA
Ha bankany

e JiOUMPa Ha KapTu EBpone 3emibe unanuue EY, onuuie uctopujar

pazBoja

o HaBezle UMJbeRe U aeduumiie npobneme yHytap Esporncke VHuje
¢ 00jacHu ycnoee koje Cpbuja Tpeba aa ucnyHu aa 6u nocrana

paBHONpaBHa 4iaHuduUa 3aj CAHULEC.

o Capanmwa Cpbuje ca apyrum apxaBama U MelhyHapoaHUM
opraHusauujama;

o EBporncka yHuja - OCHUBaIbE, YaHHUIe, LIbERH,
npobnemu, GOHAOBH U HUXOBA NPUCTYNAYHOCT;

» Opanoc Cp6uje npemMa OcTaIUM €BPONCKUM M
BAHEBPONCKMM €KOHOMCKHM U NOJAMTHUKUM
WHTerpauyjama;

o CBETCKO TPXMULITE KAaNUTaNa, CTPYKTYpa U MehyHapoaHu
3Hauaj;
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e Pa3NUKyje YAOry, 3Hauaj U BUJOBE JeNoBarmba MehyHapoaHHX o VienumweHe Hauuje. CTpykTypa v MeljyHapoIHU 3HAU4)].
opranuszaumja: (CEFTA, EFTA, NAFTA, OECD, OPEK, APEK, GS, Cpbujau YH;
BRIK...} o ['oGanu3auuja Kao CBETCKH MpoLec.

« ofjacHM yJniory, 3Hauaj U BUIOBe fenoarma CBeTcke GaHke U
MeljyHapoaHor moHeTapHor doHIa

e 00jacHu ynory Cpbuje y Ceerckoj 6aHuu n MeljynapoaHom
MOHeTapHOM (oHAY

e OIMUUIEC UCTOPHjaT pa3roja YH

s HaBeJE LMIbEBE U CTPYKTYPY opranuzaunje YH

o 0Opasnoxu npuspkeHoct Cpduje YH

e neduHMLIE MOjaM rodanusauuje

e pasiuKyje: NOJIMTHYKE, TEPUTOPHjaIaHe, eKOHOMCKE, KYJITYPHE U Apyre
BUOBE rnodanusaumje,

4. YIIVTCTBO 3A TUJAKTUYKO-METOANYKO OCTBAPUBAILE ITPOI'PAMA
Ha noueTky cBake TeMe y4eHHKe YITO3HATH ca LIMJbEBUMA W UCXOAMMa HACTaBe, OJHOCHO YUera, MIaHOM paja U HauMHHMAa OLEhUBatba.
[Tpenmer ce peanusyje Kpo3 TEOPHjCKY HACTaBY y yuHOHHLM. Caapikaje nporpama je HeONxoIHO Peal30BaTH CaBpeMEHUM HACTABHUM MeToAaMma U cpenctBuMa (kopuiihetse
CaBPEMEHHX €JIEKTPOHCKHX MOMarana, aHaJOTHUX U JUIHTAITHHUX reorpackux Kapara pasjiIduuTor pasMepa W caapikaja; kopuwheme HEMUX KapaTta 3a MpHKa3 pasfiMuMTHX
caapkaja; kopuiufiewe napopmaudja ca MHTepHeTa; kopuuihietbe NHTESPAKTUBHUX METOJa paja; kopHuiufickhe OCHOBHE JIMTepaType v3 yrnotpeCy caBpeMeHHX TEXHOJIOTHja 3a
npeseHToBam-e; Kopuliheme reorpa)ckux 1 HCTOPHJCKUX KapTa; kopuluhere nucaHux W3sopa uHgopMaliyja (Kibure, CTaTUCTHYKK NOAaUHM, yaconucH...). [Ipenopyka je na ce
NIPUJIMKOM OCTBapuBama nporpama uzpallyjy npeseHTaumje, Moaesu, emMe, BUe0 CHUMLM Koje fie ce KOPUCTHTH y HACTABHOM Cazpikajy.
[Ipenopyka y opraHu3aLyjy HacTaBe je Ja ce M0 HeJesbaMa peaslisyje ABoUac TeopHjcke HacTape, 0e3 noaese oe/berba y rpyne.
[Tpenopyuenu Gonn yacosa 1o TeMama 3a HpBH paspen je cieaehu:
e Jledhunuumja u OCHOBHM 3aaauu reorpaduje (2 uaca);
CaepemeHe komnoHenTe reorpadcekor nosoxaja Cpouje (5 uacora);
[Mpupoanu pecypeu Cpduje M HUXOB eKOHOMCKO-reorpadeku 3naqaj (15 uacora);
Cranoeuuiuteo Cpbuje (8 yacora);
Hacema Cpbuje (8 wacora);
[Mpuepena Cpbuje (12 uacora);
Peruonanue nenune Cpbuje (10 yacora);
Cpbuja u caBpemenu npoiecH y Epponu u ceety (10 yacona).

VYuenuke Tpeba ocnocobbaBaTH 3a: caMOCTAIHO NPOHANIAXKeHE, CHCTEMaTH30Bame W kopuluhewe vH(popMaurja U3 pasTUUUTHX H3BOPA (CTPYUHA JIUTEPATYpPA, UHTEPHET,
4aconucH, yubeHuuu); BU3yeNnHO onaxkame, nopeheme W ycrnocrapipare Besa n3Mmelly pasnuuuTux caapxaja (HIp. NMOBE3HBaHbE caapikKaja NpeiMeTa ca CBAKOJHEBHUM

HCKYCTBOM, CaJipKajuMa JPYrUx MpeiMeTa v p.); TUMCKH pajl; CaMOTIPOLICHY;, MPE3SHTALM]y CBOjUX PajioRa M MPYIHUX NpojekaTa H ehUKacHy BU3YEITHY, BepOanHy U MUCcaHy
KOMyHHUKaLHjy. MHCTUTHpATH HAa CHCTEMAaTHYHOCTH M MIPUMEHH CTEUCHUX 3HAIbA Y MPAKCH.

3a camocTaaH paj| yUeHrKa MoTpeGHO je MPUINPEeMUTH MaTepyjal U MpoBepy 3Hama yueHuka. [Ipennor 3a caMmocTanHu paj yueHuka je crieaehu:
1. Tlpuka3z nexuinTa MUHEpPAITHUX cHposHuHa Cpouje.

2. Tlpesenraumja o BogHom Gorarctey CpOuje.
3. Tlpesentauuja o Garwama y Cpbuju.
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peseHTaumja o rpagosuma Cpbuje.
pezeHTauuja o YH.

pezeHTauuja o EV.

puKa3 perdoHanHux uenusa Cpouje.

puKkas Kynrypaux aobapa CpOuje.
peseHTalMja o npupoaHum godpuma Cpbuje.
peseHTaumja o ,,0luIMBy Mosrosa“ Cpbuje.
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INpenopyka je na y npe3eHTauujamMa v pagoBiMa Oy/i€ LITO BUIIIE CITMKA H BU/IEO CHUMAKa Be3aHO 3a TeMe Mpe3eHTaluje. Y YeHILH Tpeda caMocTaTHO Aa KopHeTe HHpopManuje
M3 Pa3IMuMTUX U3BOPA NPU M3PajIM CAMOCTAIHUX PajloBa (MHTEPHET, CTPYUHA JINTEpaTypa, HaconucH, yiuGeHun).

H360p MeTona n obiMka paja 3a cBaky Temy ojpeljyje HACTABHUMK Y 3aBHCHOCTH OJ1 HACTABHUX cajpikaja, criocodHocTH M rorpeba yueHuka. Kopuerutu pepbanHe Metone
(MeToza ycMeHOr M3Narama U JIMjanollka MEeTOZa), MeTo/le JeMOHCTpaLje, TeKCTYaTHO-WITyCTPATHBHE METOJe, ayAuo-BU3yenHe Metone. [Ipemnokenn obnuum pana cy
(hpOHTANHU, paa y FPYNU KA0 U UHAUBUAYATIHH paj.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLHEILUBAILE YUYEHUKA

YV HacTaBH OPHjEHTHCAHO] KA IOCTH3ay UCXO/a MpaTe ce U BPEAHY]Y MPOoLIeC HACTABE U yuerha, MocTUrHyha yueHHka (MPoAyKTH yuerha) H COoncTBeHH paa. HacrarHuk Tpeba
KOHTUHYWPAHO Ja MPATH HAMpPENAK YYEeHHKa, KOJU Ce Orfiefld ¥ HAUYMHY HA KOjU YYeHMUU TMAPTULMIUPA]Y, KAKO TMPUKYILUbAjy MOMATKE, KAKO APryMEHTY]y, eBanyupajy,
JNOKYMeHTYjy uTa. Jla 61 BpenHoBambe 610 06jeKTHBHO U Y PYHKUHJH yueta, MOTPeCHO je YCKITaAMTH HUBOE UCXO0Ja W HAUMHE OlichHBaba. YUeHuuM Tpeba a camiagajy
Metony objenrmbaBamba MO3HATUX caapkaja. Kom BpenHoBama paja yUSHHUKA MOXKEJbHO je 1a YUSHULM UMajy TIoMofiHa CPeACTBa KO OAroBapama, Kao WTO Cy: CaMOCTANHO
ypabeHe Lueme, ckulie, HEME KapTe ca YHEeTUM MojalyMa HacTaBHOr caapikaja, reorpadeke kapre Cpouje.

CyMaTHBHO OLICH:MBabe je BPEAHOBame MOcTUrHyha yueHHka Ha kpajy cBake peann3oBaHe TeMe. CymMaTHBHE oOlieHe ce 100Mjajy M3 KOHTPOJAHUX WM MUCMEHHX paioBa,
TECTOBA, YCMEHOT HUCMUTUBAE, CAMOCTATHUX WM TPYIHUX PaJloBa YUEHHKA.

YV dopMaTHBHOM BpeAHOBaWY HaCTaBHUK O TpeGano aa NpOMOBMLIE FPYNHU AMjanor, Aa KOPUCTH NUTama Aa OM reHepucao noaatke w3 haukux uaeja, and v 4a NOMOrHe
pa3Boj Hhaukux uaeja, Aaje yuyeHuUMMa nospaTHe uHdopmauuje, a nospaTHe MHGOpMaLMje N0OMjeHe O YUSHHKA KOPUCTH Ja NPUIAroiy noay4yasame, oxpadpyje yueHuke ja
ouUeYjy KBaJIUTET cBOI pasa. M360p uHCTpyMeHTa 32 HOPMATUBHO BPEJHOBAILE 3aBHUCH OJ1 BPCTE aKTHBHOCTH KOja ce BpeHyje, 04HOCHO y camo nocturuyhe yuenunka tpeba
YKJBYUUTH U HErOBO MOHAILAKE.




image28.png
Hazus npegmera: TEOXEMHJA

1. OCTBAPUBAILE OBPA30BHO-BACIIUTHOI PANA — OBJIMIM H TPAJAIBE

PA3PE/L:

Teopujcka nacrasa

Bexbe

IlpakTuyna Hacrasa

Hacraga y 610Ky

YKynHo

I

70 0 0

0

70

2. IN/bEBU YUYEIbA:

- Pa3BOj JOMEHCKHUX XeMI/leKI/IX 3HaKkA, TCXHUYKO-TCXHOJIOWKHUX 3Hamka
- Pa3|30j ONIUTHUX KOTHUTUBHUX COCOBOHOCTU U KOMyHl/IKaLll/IjCKI/IX CHOCO6HOCTI/I, Kao npumnpema 3a gabe o6pa303aH>e

- Ocnocobsbarame 3a MPUMEHY XEMH|CKHX 3HAMA Y CTPYLIM M 'y CBAKOIHEBHOM *HBOTY

~ Pewagarse npobieMa y HOBUM W HEMO3HATHM CHTyaLMjamMa
~ PazBujare cUCTEMATUYHOCTH, NPELIN3HOCTH M CMHUCA 32 TUHMCKH paj
- PasBujame HaBUKa yueHHKa koje fie JonpuHOCUTH yHanpeuBamy 1 3alITUTH SKUBOTHE, PaJHE CPEIHHE, 3/PaBba YOBEKA M HEeTrOBOT OKPYKEHA.

3. TEME, HCXOJH, HPEIIOPYYEHHN CAJAPKAJA 1 KJbYYHH IIOJMOBH CAAPKAJA

Pazpen: dpyru

Topuwmn Gonn vacora: Teopuja: 70 wacosa;

TEMA

ncxoan

ITo 3aBpmieTKy TeMe ydeHHK he GuTH y cTamy fa:

K/bYYHH ITOJMOBH CAJPIKAJA

Heoprancke cyncranne y
JKHBOj H HEKHBOj NPHPOAN

KacuUKyje XeMUjCKe eNTIeMCHTE Ha MeTalle, METaloH/Ie, HeMeTale U

NJIEMEHHUTE racoBe

OMNUILE 3aCTYMIbEHOCT XEMUJCKUX €JIeMeHATa Y NPUPOIU HA OCHOBY

pasnMUMTOr MpUKasa - Aujarpamu, rpagukoHu, Tabesne
objacHu yaory GUOreHHX eIeMeHTaTa

Knacudukaunja XeMHjCKUX eieMeHaTa;

[lepuoanu cucrem eneMeHara;

[IpouieHTyaHa 3aCTYIULEHOCT; elleMeHaTa y NpUPOAH;
BuoreHu eneMeHTH.

Hemeraym 1 meTajionan

HageJe pasnuuuTe O0IHUKE 3aCTYIILEHOCTH eJleMeHaTa y Npupoan
ofjacHu paznuky usmely 3acTynLeHOCTH elIeMEHTA Y eJIEMEHTAPHOM CTaHy

U 3aCTYTJLEHOCTH Y OOJIMKY XEMH|JCKHX jeIHIbEeHhA

pazMKyje BaKHA je/INbCHba KOja Ce Halaze Y IPUPOAH U HHIYCTPH]CKH

NPOU3BE/ICHA BAJKHA jOIIUFbEHA

noeesyje MU3NUKa U XeMHJCKA CBOJCTBA SJIEMEHTAPHUX CYMCTAHUM U
HEOPraHCKHX JeIHIbCHA Ca lbUXOBOM YECTHYHOM CTPYKTYPOM, XEMH]CKUM
Be3aMa M MeljyMoJIeKyJICKMM MHTEpaKLiMjaMa M HaBOIIM HaulH

CKJIaauuITeHa CYTNCTAHIU

objawrbasa pazfiuke y GU3NUKUM U XEMHJCKUM CBOJCTBUMA PasNIUUUTHX .

HEMETa/1a U METAJIOWJA HA OCHOBY CTPYKTYPC CIICMEHTAPHUX CYTICTAHLU U .

noeesyje ¢ nonoxajem enemenara y IICE

BonoHuk, KNCEOHHK, YIIbeHUK, a30T, Gochop,
cyMmriop, ¢ayop, xjaop, 6pom, jon,
CunnuujyM, apceH, aHTHMOH;

Bona;

Hanaxere HaBeICHUX efleMeHaTa y MpUpOJH;
Duznue U xeMHjcKe 0COOHHE - JEMOHCTPALMOHH
orvieny;

OxcugaudoHa cTama;

Anorponcke MoaudpuKaluje;

OKcuaM HaBeAEHHX eJeMeHara;

KucenuHe HaBeneHHX eleMeHara;
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U3BOJU 3aKJbyUKe O PU3UUKUM U XEMHUJCKHM CBOJCTBUMA HEOPraHCKUX
CYMCTAHUM HA OCHOBY JEMOHCTPALIMOHUX Orjieaa

UMEHYje U XeMHUjCKUM (opMynaMa npukasyje HeopraHcka jeumena (
OKCH/IE, KUCRITUHE, COTIH, jOHE)

KJ1acHU(HKyje HEOpraHCKe CYTICTaHLE MpemMa Ha3uBY W (GopMysin
npuMersyjylin pasnuuuTe KPUTEPHjyMe NOAENE HEOPraHCKUX CYNCTAHLM;
0GjaliibhaBa MOBE3aHOCT PAIMUUTUX KIACA HEOPFAHCKUX jEINbEHba U THLLEe
jeIHaunHe peakuuja Kojuma To WIycTpyje

noBe3yje pasiMUUTe KJlace HEOPraHCKUX JeANIbEH-A ca MPUMEPHMa N3
CBAKO/IHEBHOT MBOTA M )KUBOTHE CPE1HE

NoBe3yje 0co0KMHe HEOPraHCKUX CYNCTAaHLIM €a thUXOBUM YTHLAJeM Ha
Ba3AyX, BOAY, TJO U KMBH CBET

OMUCYje 3aCTYIIbEHOCT HEOPraHCKUX CYNCTAHUM Y IKUBUM M HEXKHBUM
cucTeMuma, nopeino 3arafjyjyhux cyncraHum v yTuuaj Ha 3apaeise U
MMBOTHY CpeAMHY

HABOJM [IPUMEHY HEOPraHCKMX CYTNCTAHLM Kao OKCHIALIMOHUX U
PEAYKLMOHUX CPEACTABA U MOBE3Y)e UX Ca OKCUI0-PEAYKLIMOHUM
NPoLIECHMa KOjH Ce OIBMjaJy Y )KUBOTHO] CPEAMHH

o Jonu (aMOHMjYM jOH, XuaporeHkapboHaTH, kapboHaTy,
LUHWjaHuad, HUTPUTH, HUTpaTH, pocdartu, cyaduau,
cynbuTH, cyndary, Gayopunud, XJIopuad, SpoMUIM,
Jjoauan);

o Kucene xuiue;

¢ Bewrauka hyOpuna.

Meranm

HaBeJle Pa3IniUTe OOJIMKE 3aCTYIIJLEHOCTH €1eMeHara y npupoau
o0jacHu paznuky usmel)y 3aCTYN/bEHOCTH ENIEMEHTA Y €1EMEHTAPHOM CTatby
1 3aCTYMJbEHOCTH ¥ 00NIUKY XEMHjCKUX jeIbetha

pazNvKyje BaXHA jeldibelba Koja ce Hanasze y NpUPOAM U UHAYCTPH]CKH
[POU3BEACHA BaXKHA JeIHbetba

noBe3syje puU3MUKa U XeMHUjCKa CBOJCTBA IEMEHTAPHUX CYICTAHLIU U
HEOPraHCKUX jeJMHEHa Ca HUXOBOM YECTHUHOM CTPYKTYPOM, XEMMjCKUM
Be3ama ¥ MeljyMONeKyICKMM MUHTepaKLyjaMa M HaBoAM HauuH
CKJIAJULITERA CYTICTAHIN

oGjawuraga pasnuke y GU3HYKHUM M XEMHMJCKHM CBOJCTBHMA PasNMUMTHX
METaJ1a Ha OCHOBY CTPYKTYpE eJISMEHTapHUX CYNCTaHUM M NIoBe3yje ¢
nonoxkajem enemenara y [ICE

U3BOJIU 3aKJbYUKe O (PHU3UYKHUM M XEMHJCKUM CBOJCTBHMMA HEOPraHCKUX
CYNCTAHLM Ha OCHOBY JEMOHCTPALIMOHHX Orjieaa

MMeHYje 1 XeMHjCKIM hopMynama NpUKasyje HEOpPraHcKa jeanmbersa (
oKcuae, 6ase, conu, joHe)

KJacHU(UKyje HEOPraHCKe CYTICTAHLE MpeMa Ha3uBY U (GopMynn
npuMeryjyhn paznuuuTe KpuTepHjyMe nojiesie HeOPraHCKUX CYNCTaHLM;
o0jambaBa MOBE3aHOCT PasIMUHTHX KJ1aca HEOPraHCKUX jeAHHbEHba U NHLLEe
jeHauMHe peakiyja Kojuma To WIycTpyje

NIOBE3Yje PasfiMUHTE KIIACe HEOPraHCKHUX Je/IMIberba ca MpUMeprMa 13
CBAKOJHEBHOT MBOTA ¥ )KUBOTHE CPEIHHE

o Harpujym, Kanujym, Marue3sujyM, Katuujym,
ANYMUHU]YM, Kaslaj, ONI0BO, XPOM, MaHraH, raoxle,
KobanT, HuKan, bakap, cpebpo, UMHK, XKHBA;

o Hanaxemwe HaBefeHUX eneMeHaTa y NpUpOAH;

¢ Dusznye U xemMujcke 0COOHHE - AEMOHCTPALIUOHH
ornenu;

o OxcupauuoHa cTama, KaTjoHu;

o Oxcuay HaBeJGHUX eneMeHaTa;

o ba3e HaBeaeHux esnemMeHara;

+ Conu HaBegeHUx MeTana; (XMIOPOreHKkapGoHaTH,
xapOoHaTH, UMjaHUAM, HUTPUTH, HUTpaTH, (ocdaru,
cynduau, cynduti, cyndaru, Gayopuan, XImopuam,
OpOMUIH, JOAMIH);

o Tepnoha eone;

¢ Baxna jenumera OBUX eleMeHata - pUpoaHa u
WHIYCTPUJCKU J06HjeHa, uXOBa CBOjCTBA, 3HaYaj U
YTHLIa] Ha XKUBE U HEXXHBE CHCTEME.
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nosesyje 0coOHHEe HEOPTaHCKUX CYNCTaHLM Ca BUXOBHM YTHLAjEM Ha
Ba3yX, BOAY, TJIO U )KMBU CBET

OMHCYje 3aCTYM/beHOCT HEOPraHCKUX CYNCTaHUM Y JKMBMM H HEKHUBHM
cucTeMuMa, iopeksio 3araljyjyiux cyncTaHUuy U YTHIIA] HA 3PaBJbe U
’KUBOTHY CPETIMHY

HaBOJM NPUMEHY HEOPraHCKUX CYNCTAHUM KA0 OKCHIALUHOHHUX H
PeNyKLMOHHX CPEICTaBA U NOBE3Yje UX CA OKCUAO-PEAYKLIHOHUM
TIPOLIECUMA KOJH C€ OJIBUja]Y Y ’KUBOTHO] CPEIAMHM

Xemujcxu 3arausauu
HKHBOTHE CpeNHHe

HaBeJe XeMHjcke 3arahuBaue

knacudukyje 3araljupaye npeMa NOpeKIy M cacrtapy

MOBEXe 0COOMHE XEMHJCKHX CYTICTAHIIM Ca HhHXOBUM YTHLAjeM Ha Bas3ayX,
BOJY, TJIO M SKMBH CBET

MPOLICHH YTHLIA] XEMU]CKUX CYNCTaHUN Ha 31PaBJbe JbyAu

Heoprancke Tokcuune cyncranue (Pb, Cd, As, Hg, Cr,
CN);

TeuHH YrIbOBOIOHULM - cCpoBa HadTa, HAPTHH
Jiepuear (OSH3MH, KEPO3UH, Ma3yT, yibe 3a
MOAMA3UBAKLE, JIOK YIbe);

ArpoxemMujcka cpencrTea - necruuuau, hyopusa;
Hereprentu.

4. YIIYTCTBO 3A JUJAKTUYKO-METOANYKO OCTBAPUBAIE ITIPOI'PAMA
Ha noveTky cBaky TeMy y4€HHUKe yIO3HaTH ca UM/beBUMa H UCXOAMMA HACTaBe, OAHOCHO Y€, N11aHOM paja v Ha4uMHUMA OLCHUBakba.
[Ipeamer ce peanuzyje Kpo3 TEOPHjCKY HaCTaBy Y YUHOHMLM. Y OKBHUPY TEOPHjCKe HacTaBe M3BOAMTH AEMOHCTpalloHe orneae [lpenopyka y opraHusaumjy HacTaee je aa ce
110 HeJe/bama pealin3yje ABO4AC TEOPUJCKE HACTaBe U oAesbetbe ce He aenu. [lpenopyuenn 6poj yacosa 1o TeMama 3a Apyru paspes je ciaeaehu:
e Heopradcke cyncraHue y >kMBOj M HEXUBO) Npupoau (4 uaca);
o Hewmeranu u meranounau (35 vacoea);

e Metanu (24 uaca);

o Xemujcku 3araljuBaqu skuBoTHe cpeare (7 uacosa).
[Tpunukom peanuzaudje TeMa OCIOHHMTH CE Ha NpeasHama YUeHHKa W3 xemuje, (husnke, ONiuTe reosoruje, MuHepanoruje, nerponoruje. Ilpenopyka je na ce npuiIvKOM
OCTBApUBaka NPOrpamMa KOPUCTE Pa3NMYMTH JEMOHCTPAUMOHM OrNeaM, rpaguyxku NpUKazd, LeMe W MOIeNd Kako Ou yueHuuy Go/be pasyMend TeMaTcKu Caipixaj.
I/IHCI/ICTI/lpaTI/l Ha CUCTCMATUYHOCTH M MPUMCHU CTCUCHUX 3HAKA Y MPAKCH.
3a camocTasaH paj| yUeHHKa MOTPeOHO je MPUNPEMUTU MaTepujall U MpoBepy 3Hawa yueHuka. [Ipensior 3a camocTanHu paj yueHuka je crieaehu:

1. Tpaduuxu npukas 3aCTYNLEHOCTH XEMH|CKUX eleMeHaTa y npupoan (MeTany, MeTAOMAN U HEMETANU Y TNY, BOAW U Ba3LyXy)

2. TlpojexkTHu 3amartax:“TajHe koje Boja uyBa” (Npe3eHTalMje, CUKe, CKHULE, LIPTEXKH, Orieid, MOJSNH, pedepary, recMe WM HeKU JIPYTM HAuWH IITO 3aBHCH O]

Nk w

HHCIUpaLHje YUCHUKA)

Mpesenraumja: ,,YTHIA] KHCENHUX KHIIA HA MOBPIIMHCKE, MOI3EMHE BOJC U TITO™
Henutrsare yTHLIAja XITOPOBOAOHUYHE KUCEITUHE HA CTEHE PA3IMYUTOT XCMH|CKOT CacTara
['paduuku npukasz nobujarba ralieHoOr kpeya 13 Kpevraka

[pesenTauuja: lMoaena Boaa (arMochepcke, MOBPLIMHCKE U MO3eMHE) ipeMa TBpaohu
IMpesenTanmja: “Xemuja - BoJA - BA3AYX — IO

H360p MeTona u 0bvka paja 3a cBaky TeMy oapel)yje HACTaBHUK Y 3aBUCHOCTH O/ HACTABHUX cajipiaja, cnocoOHOCTH U noTpeda yueHHKa, MaTepHjaIHUX U APYTHUX YCIoBa.
Kopucrnry BepbanHe MeTone (METOAA YCMEHOT H3Nlarama M JUjaiolika MEeToa), METOAE AGMOHCTPALMje, TEKCTYaTHO-MITyCTPaTUBHE METO/IE, METOZIC NPOJEKTHHX 3a/aTaka.
Ipennosxenu obauuu paga cy GhpoHTANHM, paj y TPYyNy, paja y napy, UHAUBUAYATHU Paj,.
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5. YIIVTCTBO 3A ®OPMATHBHO H CYMATHBHO OIEILUBABE YUEHUKA

V HacTaBM [JABHH LWJb MCXO[a je NpaTUTH U BPeJHOBATH MPOLIECHE CTABOBE U Yuerse, Kpo3 nocturayha yueHuka M concreeHor pana. Hacrasuuk Tpeba KOHTMHYHpaHO fa
[paTH Hanpejak YYeHUKa, KOjU ce Orfefa Y aKkTHBHOCTH YYEeHHKA, Kako NPUKYIUbajy NOJATKe, KAKo apryMeHTYjy, eBanyupajy, AOKyMeHTYjy uti. [a Ou BpeaHoBame Gumo
00jeKTHBHO U Y GYHKUMJH Yuetba, NOTPEOHO je YCKIaAMTH HUBOE MCXO0/a U HAYMHE OLCHHUBAA.

CyMaTHBHO OLIeH-HBaE je BpeaHOBae nocturiyha yueHuka Ha kpajy cBake peannzoaHe TeMe. CyMaTHBHE OLieHe ce 100ujajy M3 KOHTPONHUX PafoBa, TECTOBA, YCMEHOT
VICIIHTHBAKA, CAMOCTAIHMX WJIH FPYIHUX pajioBa yYeHHKa.

VY ¢opMaTUBHOM BpeHOBAIbY HACTABHUK OW Tpebasio ja MPOMORBUILE MPYNHU JHjaJior, 1a KOPUCTH MUTAba J1a Ou reHepucao nojarke u3 Haukux uaeja, ajld U 1a MOMOrHe
pazeoj haukux maeja, naje yueHuLrMMa noepatHe uHdopmauuje, a nogparHe nHdopmaumje 100ujeHe 0N yUeHHKa KOPUCTH Ja NPUNaroay noayyaeamwe, oxpabpyje yueHuke na
OLICHY]Y KBAJIUTET CBOT paja.

N360p uHCTpyMeHTa 32 POPMATUBHO BPEAHOBAE 3aBUCH O] BPCTE aKTHBHOCTH KOja ce BpeJHyje, OQHOCHO y caMo nocTuriyhe yuenuka Tpeda yKbYUUTH U HeroBo
MOHAIARE.
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Hazus npeamera: TEXHUYKA ®PU3UKA

1. OCTBAPUBAILE OBPA30BHO-BACIIUTHOI PANA — OBJIMIM H TPAJAIBE

PA3PE: Teopujcka Hacrasa Bexbe IIpaxTuuna HacTasa Hacraga y 610Ky Ykynuo
I 70 0 0 0 70
11 70 0 0 0 70

2. lINJbEBU YUEBA:

- Pa3zBujarwe PyHKUMOHANHE NHCMEHOCTH - IPUPOAHO-HAYYHE ¥ TEXHHUKE;
- Yno3HaBawe ca OCHOBHUM (JU3HYKKM NPUPOAHUM MOjaBaMa 3HaAYajHUM 3a CTPYKY M pa3yMeBarbe OCHOBHMX (hH3HNUKHMX 3aKOHA;
- Pa3BI/IjaH)e JIOTUYKOT M arncTPakKTHOT MULIVLEHHA U KPUTUYKOT CTaBa Y MULJLEHLY,
- Pa3Bujare cBeCTH 0 3HAUAjy EKCTIEPUMEHTA NPH YNIO3HABAKY, pasyMeBay U NpoBepasarby (U3HYKHX 3aKOHUTOCTH;
- Cruuame crnocoOHOCTH 3a youasare, (JOpMYTHCatbe U peLIaBatbe JeITHOCTABHHUjUX NpodiieMa;
— Cxgarame 3Hauaja GUMKE 32 TEXHUKY U MPUPOJHE HAYKE;

- PazBujarbe cOCOOHOCTH U BEIITHHA 3a NPHMEHY 3HaHa U3 QU3KKe Y CTPYLH;

—  Cruuame 3Harba O NPUPOIHUM pecypcuma, HHXO0BOj OrPaHHUYEHOCTH U OAPKUBOM KopuLiherwy;

— Paseujare NpaBuNHOr OHOCA YUEHHKA NpeMa 3aITHTH, OOHOBK W yHanpehery KUBOTHE cpeanHe;
— Cruialbe OCHOBHHX Ca3Hamba O MpoleciMa pa3InyuTHX TEXHOJIOTH]ja;
- PasBujare pagHUX HABHUKA U OATOBOPHOCTH.

3. TEME, HCXOIU, ITPEITOPYYEHHN CAJPKAJH U KJbYUYHHU TIOJMOBU CAJIPKAJA

Pazpen: Apyrn

Copuwumsu ponn vacosa: Teopuja: 70 uacoa;

TEMA

HCXOAHU
[To 3aBpuIeTKy TeMe yueHUK ie GUTH y cTamy Ja:

MMPEITOPYYEHHU CAAPKAIJN / KIbYYHHU ITIOJMOBU
CAJIPIKAJA

Marnerno nojne

olluLle 0cOOMHE MarHeTHOT 10Jba CTAIHUX MarHeTa U MarHeTHOr
NOJba SJICKTPUUHE CTPYje

paziuKyje BpcTe MarHeTHOr Nosba

OIMLIE AEN0BAE MAIHETHOT 10Jba OKO CTPYJHOT MPOBOAHUKA
ONMLIe ASNOBAKE MArHETHE MHIYKLMje U jauMHy MarHeTHHUT N0/ba
OIIMIIIE JIeJIOBAE MarHETHOT (uTyKCa

00jacHH JIeJI0Babe MArHeTHOT 110/ba Ha HEHAJIEKTPHCAHE HECTHLIE,
Koje ce kpeliy y NpoOBOAHUKY

onuuie nenosama JlopeHuose U AMnepoBe cuie

AHJIU3MpA HA KBAHTHTATHBOM M KaJIUTATUBHOM HUBOY MeljycoOHO
JenoBare NPOBOJHNKA

e MarHerHo noJsse;

e MarHeTHo 1oJbe CTPYjHOI NPOBOIHHKA;

e MardeTHa MHAYKUM]a 1 jauarbe MarHeTHOT N10Jba;

e MarHetHu Quyke;

o JlopeHuosa cuna;

o JlesioBabe MarHeTHOT 110Jba HA TIPOBOJIHUK €& CTPYjOM;

o AMriepoBa cuia;

o Y3ajaMHO AenoBame IBa napajenya NPaBoIHHKjCKA CTPYjHA
NPOBOJHMKA;

o Enexrpomartersa MHIyKIMja;

o Dapanejer 3aKOH;
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» onuuie Mapajejes 3aKoH

 PA3NKKYje HAYMHE HA KOJUMA Ce OCTBAPYje MPOMEHA MArHETHOT
haykca

o onuiue JIGHUOBO MpapuIiO

o 00jacHH Kako ce yTBphiyje cMep UHIYyKOBaHe CTpyje

o PA3NUKYje CAMOUMHIYKUU]Y W Y3ajaMHy UHAYKLM)Y

o NPUMEHYjE 3HABA U3 MATHETHOT NMOJba NPH PeLIaBatby
NPOOJIeMCKUX 3a1aTaka

o JleHLIOBO NpaBuiio;
o CamouHAyKaUMja U y3ajaMHa HHAYKauuja.

Z!eMOHCTHa!!I/IOHI/I orJien

« Epcrenior ornen;

o Jlunuje cune MarderHor noska (nomohy reo3feHux onuibaka);

« JlopeHuogra cuna;
o JlenoBarbe MarHeTHOT NMOJba Ha paM ca CTPYjoM;
o HHTepakuuja apa napasnenHa cTpyjHa NPOBOIAHUKA,

« [lojaBe enexkTpomarneTHe UHAYKLKje (Momohy MarHeTa, kanema

U raJIBaHOMeTpa).

o 00jacHM TIOjam ocLUIalnje

e pa3NUKyje BpCTE OCLMIaLyja

o 00jacHH MOJEN MaTeMaTHUKOT KilaTaHa

e MpUKaXke rpad UKy MOJIEIT MATEMATHUKOr KJlaTHA

e OMULIE MOJE] MATEMATHYKOT KJI4aTHA

 00jacHH N0jaM NPUHYIHE U NPUTYLLEHE OCLUNaLje

o XapMoHHjcKe oclumauyje;

e MareMaTHuKO KJIATHO;

o Tpurywene ocunnauuje.

o [IpuHyaHe ocuuiaiyje, pe3oHaHIH]ja;
o ENEKTPUYHO OCUMIIATOPHO KOJIO0;

Ocnnaannje ¢ 00jacHM TI0jaM pe3OHaHLMje JeMOHCTPAIIHOHH OTJIEN:
e HaBezIe TIPUMEPS Pe3OHAHUM]E Y CBAKOJHEBHOM KHBOTY o OcuusioBame Tera Ha onpysH;
« o0jacHu NojaMm MpeTBapama eHEPruje y eIeKTPHYHOM OCLIIIATOPHOM | « MaTeMaTHuKO KIaTHO;
KOJTY o [Ipuryluene ocuunauuje;
o IIPUMEbYje 3HaA U3 OcLMIalMja 3a pellaBambe NpodneMCcKux o [lojara pezoHaHuMje (MEXAaHHUKE U €NEKTPUYHE).
3ajaraka JlaGoparopnjcka Be:xOa :
e 00jacHU MOJleN MaTeMaTHUKOT K1aTHA 33 eKCIEPUMEHTATHO - Ilpe3seHranmja MoJena MATEMATHUKO KIIATHO.
onpeljusare 3eMbUHE TEXE
¢ 00jacHM Kao HACTAjy W MPOCTHPY MEXAHHYKH TallacH ¢ HacraHak ¥ nmpocTHparke MeXaHHUKHX Tanaca;
¢ PA3NKKYyje NOTUHTYAWHATIHE U TPAHCBEP3AIHE TaNlace » Bpcre ranaca;
o onue 6p3uHyY, pperbpeHLn]jy, TaACHY TY>KUHY Tajaca u o BennuuHe KOjUMa ce ONUCYje TalacHO KpeTare;
YCIOCTaBJba Be3y U3Melly OBMX BEJTMYHHA o [IporpecurHu u crojehiv Tanacu;
« o0jacHu Be3y W3Mel)y HacTaHaka MEXaHMYKUX Tajlaca U TanacHe » Cnarame Tanaca;
Op3uHe, 071 KOjUX 3aBHCH CBOJCTBO €1aCTHYHE CPEAMHE * 3BYK U HETOBE OCHOBHE KapaKTEPHCTHKE;
e pasnukyje nporpecurHe u crojahe Tanace o JloruepoB edekar y akyCTHUHOCTH;
Tanach « 00jauimara HacTaHak crojehnx Tanaca o HacraHak 1 cBOjCTBA €NEKTPOMATHETHHX Tallaca;

o 00jacu TIpUHUMII CJlerama Tajaca

e OIMILE HACTAjalbe W NMPOCTHUPALbE 3BYUHHX Taslaca

« 00jacHU HEONXOAHOCT NPOCTUPAbA 3BYUHHUX Tajlaca Kpo3 eJlacTHUHY
cpeauHy

e PasUKyje TOH U IlyM

e pa3iMKyje KapakTepucTHke ToHa (jaunna, Bucuna u 6oja)

e pasnukyje cyGjeKTUBHY U O0jeKTUBHYjauMHY TOHA

o y3payyHa o0jeKTHRHY jauyMHy TOHA

e CrieKTap eleKTpOMarHeTHHUX Tanaca;

o Pazap u weroee npumene;

» Tanacna onrtuxa;

o Unrepdepenumja, audpakumja u nonapysanuja CBETIOCTH;
e Jlucnepsuja CBETJIOCTH.

geMOHCTQagl’IOHl/l orjen:

» Bpcre Tanaca (nomohy TanacHe MaluMHe);
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oGjacuu Joruepoe edekar

objacuu Jonnepos edekar

objacHu kKopuuINehe 3BYUHHX Tajlaca Yy TeXHOMOTHjY U
CBaKO/IHEBHOM JKUBOTY

HaBe/ie NpUMepe 3BYYHHX Tajlaca y TEXHOJIOMHjH W CBAKOTHEBHOM
KUBOTY

00jacHH KOpUCHA U LLITETHA JIejCTBA 3BYYHUX Talaca Ha )KHUBH CBET
o0jacHu MpUpOAY Tajaca, KOju Cy HaCTalM y3ajaMHUM KpeTatbeM
EJIEKTPUYHOT U MarHETHOT 110Jba

00jacHu pas3iiuKy eNeKTPOMarHeHUX ¥ MeXaHWYKUX Tajaca
00jacHU cneKTap eJeKTpOMarHeTHUX Tanaca

objacHu Be3y (ppekBeHlM]je U TalacHe AyKHHe ca 60jaMa BUAJbUBE
CBETJIOCTH

o0jacHu 0 MoryfiHoCTHMA NpeHoLIeHha eHepruje Npexo
€JISKTPOMArHeTHUX Talaca v leHUM PasIMYUTHM NpUMeHama y
npaxcu

oGjacHu npodieme ejiekTpoMarHeTHOr 3arahjerba v 1heros yTuuaj Ha
JKMBOTHY CPeIUHY

00jacHU MPUHLIMI paja reopajapa U Hapeae HeroBy NpUMeHy y
paxcu

pa3uKyje MOHOXPOMATCKY W MONNXPOMATCKY CBETIOCT

ofjacHu nojary MHTepdepeHUrje KOA Claramwa ABa KOXePEeHTHA Tia
PAa3IIMKYje KOHCTPYKTHUBHY U JIECTPYKTUBHY HHTEepQEpeHIH]y
peliaBa je/THOCTaBHe npobiiemMe, KOjU CIyske 3a pazyMeBarba JyHToB-
Or eKCMepUMEHTA

o6jacHu XejreHCOB MPUHIMIT

objacHu Mojary nUQpakiiyje CBETIIOCTH U Ja j& NOBEKe
uHTepdepeHLnjoM

pasnukyje cnuke untepdeperunje u nudpakumje

onuwie KyHaT-oBy UeB MoMohy Koje ce Mepe napaMeTpy 6p3uHa
3BYKa Y Ba3fyxy

aHanu3upa NoOHjeHNX NMOJaTaKa 3a u3pauyHaBambe Op3HHa 3ByKa y
Ba3LyXy

onuuie AU pakUUjoHy peLIeTya 3a Meperbe mapamMmeTapa TanacHe
JyKMHe

o CBOjCcTBA 3BYYHUX M3BOPA (MOHOKOPJ, 3BYYHE BUIBbYILKE,
MY3HUKH HHCTPYMEHTH..UTI), 3BYYHA PEIOHAHLIU]jA;
o On6ujarbe U rpejaMarbe CBETIIOCTH
(TanacHa kana);
o UnTepdepeHumja u audpakimja ceeriioctu (nomMohy nacepa);
o [Tonapuzauuja ceeriocTd (nonapuszauuoHnM GUITpUMa);
o Paznarame Oelie CBETIOCTH HA CLICKTAP
(cTaKiIeHOM NpU3MOM).
JlaGoparopujcka Bexoa :
- Tlpuka3s Mepera Op3uHe 3BYKa Yy Ba3ayXy,
- Tlpukas Mepera TajiacHe JTy:KHHE JTUPPAKIIMjOHOM PEeLIETKOM.

Ocnosu xBanTHe Qpuznie

objacHu [naHKOBY XHUMOTE3Y O AUCKOHTHHYHPAHOCTH
€JIEKTPOMArHETHOT 3payerba

objacHu InaHKOBY XHUINOTE3Y O AUCKOHTHHYHPAHOCTH
SNIEKTPOMArHETHOT 3payetha;

objacHu nojary doToHa

o0jacHU puUMeHy (OTOENIEKTPUUHOT edekTa

o KBaHTHa eHepruja;

e Ooron;

o DoToenexTpuUuHN edeKT;

¢ AjHIITAajHOBRA jeiHAUNHA (PoTOC(heKTA;

o Jle Bpojesa dopmyna.
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« oGjachu HaunH pan otohenuje

o onuie v oGjacHu AjHiTajHOBY jenHaunHy doroedekra

o anau3Npa H3BOEHHE CKCTICPUMEHTA (PEATHH H BHPTYCIHH)
oroeexar

« pasamkyje moryhe npoGiem Besane 3a potoedrerar

 0GjachH AyasHy NpUpoJHy CBETIOCT

« o6jacu Jle Bpojesy (opmysty

o anamusupa Jle Bpojey gopmyny

Jemoncrpannonn oraen

« Motohenuja.

OcuoBun
ATOMCKe H HyK/IeapHe
usnke

* 00jacHH HCTOPHjCKH Pa3Boj MOJIE/a aTOMa

» ofjacHu OCHOBHE MO/ieJie aToMa

« 0BjacHH OCHOBHY CTPYKTYPY aToma

©objacHH Mosioxkaj efleMeHara y MepHoIHOM CHCTEMY

aHaJIM3UPa NEPHO/IHA CHCTEM

oGjacHu 3Hauaj aTomckor Gpoja

0GjacHH HACTAHAK JIMHUCKOT CTICKTPa

* u3pauyHa eHeprujy, GppexdpeHijy u TanacHy JyKHHY eMHTOBAHE
CBETIOCTH

» 00jacHH HACTAHAK PEHIEHCKUX 3paKa

o pasMKyje BPCTE PEHIEHCKHX 3paKa

 HaBejie PUMEPE PEHreHCKUX 3paKa y MpakcH

o 0GjacHH KBaHTHE rpesase

* 0GjacHu MPUMEHyY H pajl Jlacepa

 HaBe/le KapaKTepHCTHKe Jlacepa

» onue rpaly jesrpa aroma

« oGjachh ocoGuHe jesrpa

© 00jaCHH paMaKTHBHO 3payerbe

 pa3/uKyje BPCTE PAAMOAKTUBHOT 3payersa

* YPa/u jeIHOCTaBHE MPOdIeMe PaIHOAKTHBHOT 3payerba

o 0GjacHu HyKJI€apHe CHIle

« oGjachu fedexT Mace

OnHLIE HyKJIeapHe peaKije

o6jachu duckjy u Gy3ujy jesrpa

© pasIMKyje BPCTe IETEKTOpa 3a JICTEKIH]Y pajMoakTHBHOT 3paliera

* pa3jikKyje BPCTe JIeTeKTOpa Ha OCHOBY (DH3HUKHMX NpoLieca, KOjH ce
onurpaeajy y muma

* 00jacHH Mepe 3alITHTE OJI PAIMOAKTHBHOT 3pateka

 HaBe/le Mepe 3alUTHTE O/l PA/IMOAKTHBHOT 3pauetha

.

« Paziepopaios Mojien aToma;

« Bopoe mozen atoma;

« Penrencko 3pauctse;

o CrIOHTaHO ¥ CTHMYJIATHBHO 3paverhe;
o Jlacep:

« CacTap 1 KapaKTEPHCTHKE aTOMCKOT je3rpa;
o JleekT Mace 1 eHeprija Bese;

o Hykzeaphe cue;

« PajoakTuBHH pacnaz jesrpa;

o PanoakTiBHO 3pauerbe;

« Hykneapue peakuuje;

« Ducuja u ysuja jesrpa;

o Jletekunja paaAHOAKTHBHOT 3paderba;
* 3awTUTa 011 3paueHa.

JeMoHCTPANHOHH OrJIe

o JleTeKumja paMOaKTHBHOT 3pauerba.
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Pazpen: Tpehnu

Copuwrsun ponn vacora: Teopuja: 70 wacosa;

oGjacHu nomohy rpaduuKor npuKasa MeToay foJMroHa cuia

o06jacuu nomohy rpaduUKor npyuKasza ycjaose paBHOTeke

o6jacHu nomohy rpadUuKOr NpyKa3a METoLy pasiiaratba Cuia

oGjacHn nomohy rpadpuukor npyukaza no3uLHjy CPSAMLITA NapaneNHHX

cuia
o0jacHM MojaM TeKUILTA Tella

peulasa I'lpO6J'leMCKl/lX 3ajaraKka U3 CTaTHKe

HUCXOoH MPENTIOPYYEHU CAAPXKXAJH / KJbYUHHU ITOJMOBU
TEMA
[lo 3aBpuieTKy TeMe yueHMK fie GUTH y cTamy na: CAPKAJA
06jacHH OCHOBHE MOjMOBE CTATHKE e OCHOBHH T0]MOBH CTATUKE;
objacHu mojaM cucTema cuiia o CucreM cuna;
00jacHu Jie710Barbe CUCTEMa CUila Ha Tello o AKCHOME CTaTHKE;
00jacHU aKCHOM CTaTHKe o CHCTEM CYyUYe/bEHUX CHJIA Y PABHM;
pasnuKyje akcMOMe CTaTHKe e YCI0B paBHOTEXKE CYUE/bEHUX CUA;
00jacHn CUCTeM Cyde/beHMX CHIla Y paBHU e Crper cuna;
paznukyje rpauuke METOE cllaratba Cy4esbeHHX crila ¢ OCHOBHA TEOpeMa CTaTUKE;
CraTuka oGjacHn nomoly rpaduukor npukaza MeToay napanenorpama e YCIOB paBHOTEXkE CUCTEMA NPOU3BOSLHUX CHUNIA;

e [ToAuroH cuna u BEpUKHU NOJKIOH;

e I'padpmuko oapehuBame pesy/TaTta CUCTEMA CUIA;

o I'papuuku yclioBY paBHOTEXKE CUCTEMA MPOU3BOJLHUX CHITA,
o CpequiuTe napanenHux cuia;

¢ Texxuuite Tena.

Juaamuka Kpyror reja

objacHu HbyTHOB 3aKOH AMHAMMKE
o6jacHu lbyTHOB 3aKOH AHHAMUKE

00jacHu NpoMeHe WHITYJICHUX CuIla

o0jacHu nmojasy Tpera

pasiKKyje BpCTe TpeHa

MPUKaKE rpad HuKK AEOBAE XPU3OHTATIHIX CUJIA TENO, O/ Yera
3aBHCH CHJIA TPEHA

06jacHu 01 Yera 3aBHCH CUJIA TPeHba

pa3nuKyje HHepLMjajiHe U HeMHepLujanHe pe)epeHTHE CHCTEME
objacHu FanuneJeB MPUHLMIT PeanaTHBHOCTH

oGjacHu nHepuMjanHu peepeHTHH CUCTEM

006jacHH 3aKOH JUHAMMKE Y HEMHEPLHMja HOM peepeHTHOM CHCTEMY
pasNUKyje TPaHCIaTOPHO U POTAUMOHO KpeTamwe U (PU3uUKe BeJHMYHHE,
KOje MX OTHCYjY

objacHu mojaM MOMEHTa cujia

paskukyje popmyne 3a onpelrBarbe MOMeHTa cune
ofjacHu mpuMep OTBaparba BpaTa

o0jacH MOjMOBE TAHTEHILMjalTHE U KPaKa CHa,

06jacHH MOMEHT UHEpUMjE, KAO W MEpPe UHEPTHOCTH Tena

o0jacHu y3ajaMHy Be3y n3Mel)y MomeHTa nHepuuje 1 Mace, pacniopena

Mace M MoJioKaja oce poTauuje

o IbyTHOB 3aKOH AMHAMUKE;

o KonuuuHa kperama;

o Cuna Tpema ;

e MHepumjanue cune;

o Jlunamuka porauuje;

o Poraunja oko cnoboane u dpuxcHe oce.
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JAnnamuka poaynna

» HaBeae GOPMYTIe MOMEHT UHEPLIMje MaTepUjaliHe TaAYKe U HEKHUX
NPaBUITHUX PEOMETPH]CKUX Tena

« ofjacHM mojaM MOMEHTA MHITYJICa U MaTepHjaliHe TauKe

o aHanu3upa opmyne, kojuma Mofie Aa OAped MOMEHT UHIYJICA 3eMIbe

o ofjjacHU MOMET HHeplHje, yraoHor yOp3ara U MOMEHTA CHJIe

» O0jacHu Be3y u3Mel)y MOMEHTA Culle U MOMEHTA UMnyJica

s aHANIM3UPA OCHOBHA 3aKOH JUHAMUUKE POTALIM]e Y pellaBamy 3a1araka
ca yOp3aHUM POTALMOHUM KPETaheM OKO HenokpeTHe-puKcHe oce

» pasJMKyje NojMOBE XXUPHUCKONA, MpeLecHje U HyTaluje 3emibe

¢ 00jaHu NOJMOBE CTPYjHE JMHU]E, CTPYJHHUX LIEBH U CTALIMOHAPHOT
CTpyjara uaeanHor Gpayuaa

« objacHu nojam uaeanHor Gayuaa

» O0jacHu MaceHe U 3anpeMHHCKe nMpoToke (ayuza;

» M3BeJIE jeHaYUHY KOHTHHYHMTETA U MPUMEHbY]e MPUITMKOM peluaBara
pavyHCKHX 3a/aTaKa

» usBene bepuynujery jeanaunny

» oBjacHu npumeny bephyiujeBe jenHaunte y ciayuajy noAn3ama aBUOHA,
MarHycoBor ed)exra u cil.

o aHanu3Mpa bepHyrMjeBy jenHauMHy 3a U3Bohermba u3pasa U3
Topuuenujese Teopeme

« nomohy TopuuenujeBe TeopeMe peluaBa pauyHCKe 3a1aTaKe

e 00jacHu Meperbe Gp3uHE TeUHOCTH MPUTHCKA Y XOPUZOHTATHUM LEBUMA
nomohy ITurose uesu u usBeae hopmyne, nomolly kojux ce oapelyjy
6p3uHa TEYHOCTH MPUTHCKA

o 00jacHU Mepere NpoToKka TeuHocTH nomofly Bentypujese uesu

o CTauMOHAPHO CTpyjare uaeanHux Gpayna;
e JeHAUMHA KOHTHHYHTETA,

e Beprynujera jeHaunHa;

» Topuuenujesa Teopema;

o UHcTpyMeHTH 3a Meperbe NpoToka (uynna.

Juaamuaxa peaqsor
$ayunna

¢ ofjjacHM Nojam BUCKO3UTETA

o MPUMELbYje BUCKOZUTET Y NPAKCy, MPUIMKOM MPaBbeba Gpayuia y
MPOLIECY UCTPAXKHOT Oyliierha

o ornyuie U o6jacHu npumenylloacejepor 3akoH

» onuiue U objacHu npuMeHy CTOKCOBOT 3aKOHa

» o0jacHu HameHy Buckosnomerap

e MPUMEHbY]e BUCKO3UOMETAP

« Buckosnocr;

o [loacejeB 3akoH;
o CTOKCOB 3aKOH;
« Buckoznomerpu.

o 06jacHu ocobuHe YBpCTHX Tena
e PA3NHKYje BPCTE UBPCTUX TeTa

¢ OcofuHe YBpCTHX TENA;
o EnlacTiyHOCT 4BPCTUX TENa

EnacTuune o OnulIIIe ¥ 06jacHU XYKOB 3aKOH (XykoB 3aKkoH);
Aedopmannje o ripuMeryje XyKoB 3aKOH ¢ Injarpam Hanoua;

o npyikaxe rpaduuky u 06jacHu AxjarpamM HarmoHa « Bpcra enactuunnx aedopmanmja.

e PasNMKyje BPCTE eIaCTHUHKX Jedopmalitja

» 00jaCHU KaKo ce NOHALIA]Y Pa3MUMTe CYNCTaHUE Y MAarHETHOM M0Jbe o [JoHawarme pasHUX CYNCTaHUM Y MArHeTHOM 0JbY;
Marneruzam » 00jacHU MarHeTHe Marepujane e MarueTuum;

« pa3iiMKyje MarHeTHe MarepHjaie

¢ [lapamarneruny;
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¢ 00jacHU NOHALIAKE MATHETHUX MOMEHATA, Y 3aBUCHOCTH O]l MArHETHUX
marepujana.

o ujamMarneruuy;
o OepomardeTnuy (XucTepesuc).

Enextpuuna crpyja

e 00jacHU NOHAINAILE CIIOJbALLHLET [10J/bA

e 00jacHU MexaHu3aM KpeTama CTpyje y MeTaiuma

« 00jacHU KOj€ BPCTE METAIA Y OAHOCY HA KPETame CTPYje, KPO3 bHX

o 06jacHM aKTHBHY OTNOP, KOA jeHOCMEPHE CTpyje

o 06jacHu nojmore Hanona u EMC

o onuizie U objacHu OMOB 3aKOH 3a KOJIO jeJHOCMEpHE CTpyje

¢ U3payuyHa JeHOCMEpHY CTPYjy, HAOH U oTnop, kopuctehn OMOB 3aKkoH
« 06jacHu npumeny Ilyn-Jlenuor 3akoH

o M3a4yHA KOJIMUMHY TOIIIOTE, Koja ce ocsiobohasa y OTHOPHHKY.

¢ CnoJbalimwe nosbe;

e MexaHuzam npoBoljersa cTpyje y MeTanuma;
o AKTHBHH OTIIOP;

¢ Hanon u EMC;

o OMOB 3aKOH 3a KOJIa jeAHOCMEPHE CTPYje;

¢ [Iyn-Jlenuos 3akoH.

Hausmenuuna crpyja

¢ 00jacHU HACTAaHaK HaM3MEHHYHE CTpYje W noHawate EMC

o ripykaxe rpaduuxy 1 06jacHu KOO HAU3MEHHUHE CTPYje

« 00jacHU aKTHBA, KANAUMTATUBHK M HHAYKOBaHHW OTNOP KO
HausmeHuline cTpyje

e U3pauyHa aKTHBA, KAMALWTATUBHN U MHIYKOBAHU OTIIOP

o onuwe ¥ oGjaci OMORB 3aKOH 332 HAM3MEHUYHY CTPYJY

¢ U3pauyHa CTpyjy, HAMOH U OTNHOp, kopucTehin OMOB 3aKOH 3a
HAU3MEHHUYHY CTPYjY;jacHU eeKTUBHY CTpY]y Hau3MeHuliHe cTpyje

¢ 00jacHM CHary Hau3MeHHWYHE CTpyje

e U3pavyHa CHary Hau3MeHHYHe CTpyje

« 00jacHH HaMeHy TpeHcdopMaTopa

¢ 00jacHM KaKo ce NPEeHOCH eHepruja Ha BeIUKO] HaJbHHH U KOJU ce
CHCTEMH KOpHCTE

o JIobujare HauzHmeHuuHe crpyje u EMC;
o Kono HauzmenuyHe crpyje;

e AKTMBaHU OTNOP;

o Kanauurarueuu ontnop;

e MHaykoBaHu oTIop;

o OMOB 3aKOH 32 KOJIO HAU3MEHHYHE CTpYje;
¢ EchexTrBHE BpeHOCTH CTpYje U HATIOHA;

o CHara Hau3MeHUuHe CTpyje;

« Tpancdopmaropu;

o [IpeHowiene eHepruje u3 Benuke JabHHe

e 00jacHU OCHOBHE MOJgEJIC aToMa

e 00jacHu OCHOBHY CTPYKTYpY atoma

. 06'ac1-u/1 l'IOJ'lO)KaJ €JIEMEHATa y NEPUOAHOM CUCTEMY
& aHalu3upa NepHoaHH CHCTEM

o OCHOBHA CBOJCTBa M CTPYKTYpa je3rpa,
« Enepruja Bese;

o Jledbexr mace;

e Hykneaphe cune.

PaanoakTusHoCT

» 00jacHU 3HAuaj aTOMCKOT Opoja

» 00jacHM Be3y u3Mehy mace 1 eHepruje y pairoakTHBHOCTH

 06jacHu nojam Jledext mace, onHOCHO ryGUTaK Mace, NPUIMKOM

TIpPENIacKa y HHUXKE EHEePreTCKo CTame

e 00jaCHY OCHOBHE UHH-EHHLS O PaJHOAKTHBHOM 3payetby; e OCHOBHE paJIMaKTHBHOT 3paverba;

» 00jacHU 3aKOH PaJIMOAKTUBHOr pacrna/ia; » 3aKOH paJuakTUBHOI pacraja;
Mpupoana » aHaNM3MPa 3aKOH PO aKTHBHOI pacaja; o [ledbexuuja 3paversa;

e 00jacHM Aedpakumjy NIPUPOAHHX PaJUOAKTHBHOL 3payetsa; e [Ipumena u3zoTona 3a oapeljuBarbe reoNoLKe U apxeoNouIKe
PAIHOAKTHBHOCT

e 06jacHU NpUMeHyY aToMa CTaGUIIHOT yribeHukoBor uzotona 2 C n

paguoakTusHor w3orona “C y ogpehuBarby reonolKe U apXeoNoLIKe
CTAapOCTH

CTapoCTU.
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4. YIIVTCTBO 3A JUJAKTHYKO-METOANYKO OCTBAPUBAILE [IPOI'PAMA
Ha noueTky cBake TeMe y4eHHKe YNO3HATH ca LM/bEBUMA H UCXOAMMA, MJIAHOMPAJA M HAYHHUMA OLICHHBaMA.
[Tpeamer ce peanusyje Kpo3 TEOPHjCKY HACTABY Y CNELMjaNM30BaHO] YUHOHULM (kabKHeT 3a TexHu4Ky (usuky). [Ipenopyka y opranuzaunju HacTaee 3a Jpyru v Tpehid pazpen
Jj€ la ce no Hejesbama peanusyje 1BoUac TeOPUJCKE HACTaBe U OAesbene ce He aenu. [Ipenopyyenu 6poj Yacosa no TemMaMa 3a Apyra paspen je caeaehu:
e MaruetHo nosse (18 uwacosa);
e Ocumnauyje (12 uacora);
e Tanacu (16 yacosa);
o OcHoewu kBaHTHE usuke (12 vacosa);
¢ OcHOBM aTOMCKe H HykJieaHe (usvke (12 qacora).
Tpehu pazpen
e Craruka (9 yacosa);
o Jlunamuka kpytor Tena (5 yacosa);
o Jlunamuka ¢rynaa (8 wacora);
o lunamuka peantor dayuna (8 vacosa);
o Enacrunune nedopmaumje (6 yacora);
e MarHerusam (6 yacora);
¢ Enexrpuuna ctpyja (6 yacosa);
o Hausmenuuna crpyja (9 yacora);
¢ PagnoakTtusHOCT (5 wacopa);
¢ [lpuponHa paguoakTuBHOCT (8 uacora).
[Tpunukom peanuzaurje Tema OCNOHUTH C€ Ha Mpe/3Haba YUeHHUKa U3 MaTeMaTHKe, xeMuje, PU3HKe W TEXHUUKOr LipTama ca HaLpTHOM reoMeTpujoM. [Ipenopyka je aa ce
TIPUIMKOM OCTBapHBarba nporpamMa uspalyjy 3anauu koju he ce npumeruBaTH y MPaKTUUHO] HACTABH W CTPYYHHM NpeamMeTuMa. MHCUCTHpaTH Ha CHCTEMAaTUYHOCTH W IPUMEHH
CTEUEHHMX 3HaHba Y MPaKCH.
3a camMocTanaH paj ydeHuka notpeGHo je NpunpeMuTy MaTepujai v NpoBepy 3Hamba ydenuka. [Ipesyior 3a camocTaiHu paj yueHuka 3a Apyru paspea je cnenehu:
1. Tlpukas nojase ejieKTpOMarHeTHe HHAYKLUH]E.
pe3eHTaUuMja Nnojapa pe3oHaHLMje (MeXaHHUKe M eNEeKTPUYHE).
puKa3 Mepema Op3HHe 3ByKa Y Ba3ayxy.
PUKa3 Meperba TajlacHe Ay)KHHE AH(DPAKLMJOHOM PELISTKOM.
. Ilpezenraumja dorohenuje.
6. IlpezeHTauuja AeTekumje paadOAKTHBHOL 3payeHa.
Tpehu paspen:
1. Tlpuka3 OCHOBHUX TEOPEMA CTATHKE.
pesenTaiuja tbyTHOBOTI 3aK0OHA JIMHAMUKE.
pUKa3 MHCTPYMEHTH 3a Meperse NpoToka dayuia.
pe3eHTalMja BpeTa eNacTHYHNX aedopmaumja.
PUKA3 MOHAIIAA PA3HUX CYNCTAHIM Y MArHETHOM TIOJbY.
PHKa3 MEXaHI3aMa Mposoljersa cTpyje y MeTanuMa.
peseHTauMja Jobujarka HansHMeHuyHe cTpyje n EMC.
pe3eHTalja NMPUMEHE U30TOMNA 3a o/ipeljuBame reoIoMKUX U ApXSONIOLIKHX CTapOCTH.
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H360p meToza u obnuka pasa 3a cBaky Temy odpeljyje HACTaBHUK Y 3aBUCHOCTH O HACTABHHUX CaApiKaja, COCOGHOCTH U NOTpeda YUeHUKa, MaTepujaiHUX U APYrHX YCIOBa.
Kopucruru BepbanHe meroae (MeTona yCMEHOr H3naraka W Avjaiollka MeToAA), METOe AeMOHCTpaluje, TEKCTyanHo-unycTparipHe Meroae. Ilpennoskenn obauuu paza cy
¢dpoHTanHu, paa y rpynu, pal y napy, UHAMBUIAYaJHHU paa.

5. YIIYTCTBO 3A ®OPMATHBHO U CYMATHBHO OLHEILUBAILE YUEHUKA

Y HacTaBW OpUjEHTHCAHO] Ka AOCTH3atbY HCXO/a MpaTe Ce U BPeAHyjy NPOLEC HACTABE U yuetba, nocTurHyhia yuenuka (MpoAyKTH yuera) 1 concrsenn paj. Hacrasuuk tpeda
KOHTHHYHUPAHO Aa NMpaTH Hanpefak yYeHHKa, KOjU ce Orfiefid Y HauMHy Ha KOjM YYEHMUM NapTHLUMNMPajy, Kako NPUKYIUbajy NMOAATKe, Kako apryMeHTY]y, eBalyupajy,
noxyMedTyjy uta. Jda 6u BpenHoBarme 6uno o0jeKTUBHO U Y (BYHKUMjH Yuerha, MOTPeOHO je YCKIIaauTH HUBOE KCXO01a U HAYMHE OLICHHBAHA.

CyMaTHUBHO OlIEHHBAILE je BpeAHOBame MocTuriyha ydeHWka Ha Kpajy cBake peasdzoBaHe Teme. CymMaTHBHE olleHe ce J00Mjajy M3 KOHTPOJHHUX WIH MUCMEHUX pajoBa,
TECTOBA, YCMEHOT HCMUTHBAA, CAMOCTATHIX UK MPYIIHUX PajioBa YUSHHKA.

VY ¢dopmaTHBHOM BpeNHOBaMY HACTABHUK OUT pebaso Ja NPOMOBHLLE IpyNHU JHJASION, Aa KOPUCTH NMUTawa 1a OU reHepucao nojatke us haukux uzeja, amv v Ja noMorHe
pa3Boj haukux wneja, naje yueHuIMMa nopparHe uHdopManuje, a nosparie HHdGopmanuje A00HUjeHe 01 YUeHHUKA KOPUCTH Ja MPUIaroIu nojayyapame, oxpadpyje yueHuke Jia
oLemYjy KBATUTET cBOT pana. M360op nHeTpyMeHTa 3a (OpMaTHBHO BPSIHOBAE 3aBUCH OJ1 BPCTE aKTHBHOCTH KOja e BpeJHyje.
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Hazne npeavera: YUTAIBE TOIIOT'PA®CKHUX KAPATA

1. OCTBAPUBAILE OBPA30BHO-BACIIUTHOI PAJA — OBJIMIM H TPAJAIBE

PA3PE/L:

Teopujcka nacrasa

Bexbe IIpaxTuuna HacTasa

Hacraga y Goky VYKynHo

I

70 35 0

60 165

2. IN/bEBU YUYEIbA:

- OcnocobipaBame 3a caMOCTalTHyY ynoTpedy Tonorpadcke KapTe U leHy NPUMEHY;
- OcnocobbaBare 32 CBe BPCTe MPELU3HOT Meperba Ha TONorpadckoj KapTu;

- Cruuame BelITHHE KOpHlIieka Tonorpadeke kapTe Ha TepeHy;

- YnosHaBamwe ca MeperuMa TepeHa re0eTCKUM HHCTPYMEHTHMA;

—-  YnosHaBamwe ca M3pajioM CHTYaLUMOHHUX NIaHORA;

- Pa3BujaH)e CUCTEMATHYHOCTH, NIPELIM3HOCTH U CMUCJIA 3a TUMCKH pan;

- PasBujarme HaBMKa yueHUKa Koje fie AONPUHOCHTH YHanpeljuBamwy W 3alUTUTH )KMBOTHE, paHe CpelMHe, 31paBiba YOBEKA U HerOBOT OKPYKeHa.

3. TEME, HCXOJU, HPEIIOPYUYEHH CAJIPKAJHA U KJbYYHH IIOJMOBH CANPKAJA

Pazpen: Apyrun

Topuintsu ¢poup yacosa: Teopuja: 70; Bexbe: 35 uacosa; Hacrasa y 6510ky: 60 yacosa;

TEMA

HCXou
[1o 3aBpLIeTKY TeMe yueHUK he 6uTH y cTamy Ja:

K/bYUHH ITOIMOBH CAJAPKAJA

Ilojam u moryhnocy
npeJcTaB/balkba pesbeda

Teopuja:

o feduHHLIC Mojam pesbeda

e Haseae Mop(onoLIKe YHHHOLE pesbeda
e Hagene rnipouece koju hopmupajy pesed
¢ objacHM HauWHe MpeJcTaBbamba pesbeda

Teopuja:

¢ Tlojam pemeda;

o Tonorpadcku enemeHTH pebeda;

+ MoryhHocTH npeacraebata pesbeda.

Bexoe:

o NpUKDKE NOMONY MOAENa, LPTEXKMMA U CHUMKY TepeHa, oGnnke
pebeda

Be:xbe:
e MoryhHocTu npeacraeibame pebeda.

Tomorpageka kapra

Teopuja:

¢ JeduHULIC NIojaM Tororpadeke kapre

o o0jacHu NPUHLIKI NpeAcTaB/baba Tonorpadeke kapre

e JebuHUILE pazmepy Tomorpadeke kapre

e HaBele M JeUHULIC HAYHHE NIPESACTaBIbakba pPereda

« o0jacHu NOCTYNaK MHTEPNOIALM]E H KOHCTPYUCAe H30XHUIICH

e 0GjacHu npuMepe NpeACTaB/batba eeMEHTapHUX o0uka pesbeda |

Teopuja:
¢ OCHOBHH MOjMOBH:

- AeUHMLM)a ¥ IPUHLKI NPSACTaB/batba pesbeda,

- pasmepa Tonorpadcke KapTe,

- TpeAcTaBibarbe pesbeda Ha Tornorpadckoj kapTu (Kore,
U30XHUIICE),

- KOHCTpyKUMja msoxuned,




image42.png
¢ 006jacHu HaunHe 100Ujara NoJATAKa O MPOCTOPHOM MOI0KAjY
Tavyaka

¢ Hasele kapaxTepuctuke ['ayc.Kpurepore mpexe v noaemy
Kapara Ha JIHCTOBE

e HaBeJe caJipikaj Tonorpadceke kapre

e HaBeje nojeny ronorpadekux kapara

e o0jacHu HauKH oapeljuBarba KOOPAUHATE TaYaKa HA KapTH

e 00jacH¥ HauMH ofpeljuBarba XOPH3OHTATHUX 1 BEPTUKAIHUX
pacTojama Kao U Mepere a3uMyTa

o o0jacHK HauMHE Mepetba MOBPLIMHA, Haruba u 3anpeMuHa Ha
KapTH

e OMUUIC HAYWH OPMjeHTalLM]e KapTe, HalakKere CTajHe Tauke H
KpeTatbe 1o Tonorpadekoj kapru

e 00jacHM NOCTYNaK Npy U3paau Kpokuja

- TpeicTaBbalbe eleMEHTapHUX obnnka pesbeda
(MO3UTUBHM, HEraTUBHHU U celay,
e Hzpana ronorpagceke kapre:
- MPOCTOPHH TONIOKAj Tauaka,
- reorpadcka KOOpIVHATHA Mpexka,
- kaprorpadeka npojexuuja (Cayc-Kpureposa npojexuuja),
- caapkaj Tonorpadceke KapTe,
- ropena Tonorpagcekux Kapara;
e Mepema Ha Tonorpadckoj kapTH:
- OCHOBHA Mepema,
- M3BEAEHA Mepeka.
o Kopuuhemwe Tonorpagcke kapte Ha
TepeHy:
- OpMjeHTauMja KapTe,
- Kperawe o ronorpadckoj kapru
1 HAJIAKEHE CTAjHE TAUKE;
o Mzpana kpokuja.

BexoGe:

¢ onpehyje BemMUnHyY pacTojarka y NpUPOJH HA OCHOBY pazMepe
Tonorpadcke kapre

e OUMTABa KOOPAMHATE Tauaka Ha KapTH

e KOHCTpyMUIe H30XMMNCe W3Mely Tauaka MO3HATHX KOOpAMHATA

e U3pavyHaBa XOPU3OHTAIHA PACTOjatba y NPUPOIU HA OCHOBY
Mepetba XOPH3OHTAIHUX pacTojatba Ha KapTu

e oapelhyje Bucune Tavaka usmely uzoxuncu

e MEpH W U3padyHaBa NOBPLUMHE W3adpaHKX NejloBa TepeHa npema
pazmepu KapTte

e Mepu M onpeljyje HaruGe Tepena uzmely nee tauxe

e MPUKAKE OPUjEHTALM]Y KapTe

e TIPUKAKE METOJIE HAIKEHbA CTajHE TAYKe HA KapTH

e ospeljyje Tauke MoJUIOHCKOT BJIaKa 32 NOCTAR/bakhe OCHOBHE
Mpesxe

e MEPH KOMIACOM a3MMYT U BEPTHKAIHH Yrao

e MeEpH pacTojara u3Meljy Tauaka NaHTIbHKOM

e H3pavyHaBa BPEHOCTH KOTA CHUMJbEHHX Tavyaka

e HCLpTaBa M30XHIICE TepeHa n3Meljy Tauaka MeToIoM
HHTEproJaumje

Bexoe:

o Pasmepa Tonorpadcke kapre;

o Kote u uzoxunce;

e OppeljuBare KOOpAMHATA M BUCHHA (KOTa) Tauaka Ha KapTH;

e KoHcTpykuuja u3oxuncu;

¢ Mepetbe XOPH3OHTAIHUX PacTojatba (Ay:KUHA) HA KapTH;

e Mepetbe BEPTUKAIHUX PACTOjaba Ha KapTH;

e Mepeme azumyTa;

e Mepeme H pauyHame NOBPIUMHA Ha KapTH;

e Mepeme Haruba Ha KapTu;

e Opujenraumja kapre;

o Hanaxemwe cTajHe Tayke Ha KapTH

¢ IlocTaBipame OCHOBHE MpeXe 3a U3pajy KpOKHja;

¢ Mepeme a3umMyTa, BEPTHKAHOT yIiia U pacTojatra usmely
Tavaka;

o HMzpana ronorpagdicke kapTe Ha OCHOBY Mepema.

Baok anjarpam

Teopuja:
e HABEAE reOMETpHjCKe MpojeKLuje O10K aujarpama
e ONUINE NOCTYNKE NMpu u3paam 6ok aujarpama

Teopuja:
e Teomerpujcke npojekumje 610K aujarpama;

o Koncrpykuuja 610k aujarpama.

Bexoe:

Bexoe:
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e KOHCTpyMLIE jeqHOCTaBaH O0K AMjarpam y NTHYjoj NEpCrneKTHBY

» M3pana 6ok qujarpaMa y nTudjoj nepernekTHBH.

AepocHIMIM

Teopuja:
e 00jacHM NpUHUMNE CTepeocKonHje

e OIUILE NOCTYNAK AEPOCHHMAbA
o objacHM NMojaM CTEPEOCKONHje aepocHUMaKa

Teopnja:
e TlpuHuunu crepeockonuje;

e AepocTepeo CHUMAE;
s Crepeockonuja aepocHHMaKa.

BemxGe:

e [I0CTABJbA ACPOCHUMKE Y MOJOK4] 38 IOCMATPalbe CTEPEOCKONoM
e [IpaTH U aHaAH3UpPa youaBa 0OnuKe pesbedda Ha ABPOCHUMKY

» ojpeljyje pa3mMepy aBUOCHUMKA

Bexoe:

e pENpOAYyKLIMja CTEpeoMOoeNa;
¢ KapaKTEPUCTHKE CHUMKA;

e paszMepa aepoCcHUMAaKa.

CaTe MTCKI CHAMA

Teopuja:
e OMNUIle HaYMH [00Ujarba CATENUTCKUX CHUMAKA W NpUKa3 pesbeda

3eMbe Ha bHMa

Teopnja:
e Tlpukas pesbeda Ha CATETIUTCKUM CHUMUMMA.

Mepema y reoaeznju

Bexbe: Bexoe:

[ l'lpl/lKa)KC Ha pa3ﬂl/l‘-II/ITl/IM CATCJIMTCKUM CHUMLUMA O6J'lI/lKe [ O6J'Il/ll_LI/l pefbe(ba Ha CaTCJIMTCKUM CHHUMLHKMA.
pemeda

Teopuja: Teopuja:

e HaBeJe 3Hauaj reoJe3uje 3a reooLKa HCTPAKHBAbA
e o0jacHM HauMHe Mepetba AY:KMHA, BUCHHCKMX PA3/iiKa U Yriosa

e 3ajarak reofiezuje ¥ eHa rpUMeHa y reosioruju;
e Mepema y reoaesuju:

- Mepeme Ly:KuHa,

-  MEPECHC BUCMHCKUX pasjivka,

- Mepeme yIIoBa.

Bexoe:
e TIPHUKa’Ke KOCO M XOPU3OHTAIHO Meperhe AyKHHA

Bexoe:
e Mepeme nyxKHHA NAHTIBUKOM.

OcHoBa reoAeTCKUX Mepemba

Teopuja:
e HaBeJe TpyNe reoJeTCKUX Mpexka U IbUXOBE KapaKTePUCTHKE

e 0BjacHu 3HAYaj re0JeTCKUX TAYAKA HA TEPEHY U HAYMH HhHUXOBOT
obenexasara

Teopuja:
¢ Teonercke mpexe:

- TPUrOHOMETpHjCKa,
- TIOMrOHCKa,
- JIWHMjCKa,
- HUBEIIMAHCKa;
e HaunH obenexaBama reoJeTCKUX Ta4aKa Ha TCPEHY.

Bexbe:
e NPUKAKE FEOASTCKE MPEKe
e MpUKAKE MpUMepe 00eieKkaBaba re0JeTCKHX Tauaka

BeuxGe:
e T'eonercke Mpexe;
¢ I'eopercke Tauke.

Caumame Tepena
reo/IeTCKAM HHCTPYMEHTHMA

Teopuja:
e HaBele HHCTPYMEHTE U MPUOOP KOjH C& KOPHUCTE MPH I'eOJAETCKUM

Meperbuma
¢ 00jacHM Meperba Koja ce BpLIe TeOA0IUTOM
o 00jacHU Mepetba Koja ce BpILEe HUBEIUPOM

Teopuja:
e HucTpymenTu u mpubop 3a reoJercka Mepera:

- TeogonuT (BpcTe, CACTABHU JICIOBH),
- Husenup (Bpcre, cacTaBHU AEIOBH),
- Ilpubop;
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¢ Hagene BpcTe NpUOOpa KOjU C& KOPUCTE MPU reOASTCKUM ¢ MeToze reogeTCKUX CHUMAbA!
MepembUMa - Taxumetpuja.
e ONHLIC DPMHLMIM TAXUMETPUjCKE METOC CHUMAaha
Besxoe: Besxobe:
e TIPUKAXKE CACTABHE JIEJIOBE TEOAOIUTA e Teoponur;
e TNpeno3Haje cacTaBHe AENoBe HUBENUpA e Hugenup;
e MEpH Qy’KMHE MaHTbHMKOM e Mepeme Ay’KHHA NAHTHLHKOM.
Teopuja: Teopnja:
Hzpana caryanmonmx e HABOJM cajJpiKaj KapaTa U IJ1aHOBa o ['paduuku npukas y reoaesuju (caapikaj kapaTa U [JIaHOBA).
NJIAHOBA Bexoe: BexGe:
e M3pavyHaBa pa3Mepy W HaBOAM Ca/ipiaj KapaTa M IIaHoBa o Kapre u nnanoBu.
e KOpUCTH TONOrpa)cke KapTe W KOMIAC 38 KPeTare Mo a3zuMyTy e Kperame no azumyTy Ha TepeHy;
Ha TepeHy e Mepema Ha Tonorpadckoj kapTH;
e MEpH Ha KapTU XOPU3OHTAJIHA U BEPTUKAJIHA PacTojama, oapehyje | o Hspana ronorpadekor npoduna;
EJloK HacTana HOBPLUIMHY U Harud gena TepeHa . HOJ’lyI/lHCprM.eHTaJ'[HO CHHUMatbe MOJIMIOHa;
e KOHCTpyMLUe TOonorpadcku npoun TepeHa 1 NOBPUIMHCKOr Toka | o HM3pana xpokwja;
e H3BOAU MEpeHa HUBEIHPOM HA TEPEHY o M3pana 6nok aujarpama;
e H3BOJAU MEpeHa TEeOAOTUTOM HA TepPeHy ¢ Hugenmasu;
o Taxumerpujcka METOA CHUMAHA.

4. YIIYTCTBO 3A JUJAKTUYKO-METOANYKO OCTBAPUBAIE ITIPOI'PAMA
Ha noueTky cBakor Moyaa y4eHHKe YNO3HATH Ca LMJbEBUMA U UCXOAHMA HACTABE, OJHOCHO YU€ba, IIAHOM paja H HAUHHUMA OLEH-UBabA.
[Tporpam ce peanuzyje Kpo3 TEOPUjCKY HacTaBy, BexOe M HacTaBy y ONIOKY, Y YYMOHMUM H HA TepeHy Y OKoAMHM wkone W beorpana (Apana). Ilpenopyka y opraduzaumju
TEOPUjCKe HACTaBe je ja Ce Mo HeJe/baMa peainsyje ABoUac TEOPUjCKE HACTABE U OeJbebe ce He JeJIH, a MPY OCTBapUBatby BexkOM pealln3yje ce jelaH 4ac no Heae/bama u
ojesberbe ce aenu. Ipunukom peanusaumje BexxOU 1 HacTase y OJIOKY olesbetbe ce aesi Ha rpyne a0 15 yuenuka. [Tpenopyuenu 6poj yacosa o Moy iMma 3a APYru paspex
je caenehu:
e [lojam u MoryhiHocT npencrapbama pebeda (6+2 vaca);
Tonorpadceka kapra (18+10 uacosa);
brok mujarpam (12+8 yacora);,
AepocHumum (6+2 vacay,
Carenutcky cHUMIM (412 Haca);
Mepewa y reonesuju ( 6+3 vaca);
OcHOBa reoJIeTcKuX Mepema (6+2 vaca);
CHuMame TepeHa recAeTCKUM MHCTpyMeHTHMa (8+4 vaca);
H3paga cutyaumonux nnaHosa (4+2 vaca);
e Hacrapay Gnoky (60 yacosa).
TMpunukom peanuzaiiyje MOTyia OCIOHHTH C€ Ha Mpe/3Haba yUeHHKa U3 reorpaduje, TeXHUYKOr LpTamba ¢a HALIPTHOM FeOMETPH]OM, HAI[PTHE FreOMETpHje, OFTIITE TeoJIoTHje,
MaTeMaTuke. MHCHCTHPATH HA CUCTEMATHYHOCTH M NPUMEHH CTEUEHHX 3HAKA Y MPAKCH.
3a camocTaniHe BexkOe 1 610K HacTaBy, MOTPEOHO je MPUNPEMUTH MaTepHjasl U poBepy 3Haa yueHuka. biiok HactaBy TpebGa OpraHM30BaTH Ha TEPEHY, Y OKOJIMHH WIKOJE U
nonurony Ha Apanu. OBako opraHu3opaHa OJOK HacTama, NPyXa YUeHULMMa MOryRHOCT, Aa MPakTHYHO MPUMEHE CTCUCHA 3HAMKa O MEPCHIHUMA MAHTIBUKOM, KOMIACOM,
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HUBEJAUPOM M TEONOJIMTOM Ha TepPeHy W 00paiy NPUKYIUbEHUX NOjaTaka, Kao U npukasy Ha oarosapajyhnm rianosuma v kaprama. Hauun opranuszauuje 6110k HacTaBe Ha
TepeHy, YTHYE Ha Pa3BUjare CUCTEMAaTHYHOCTH, CAMOCTAHOCTH Y pany U ocehama 3Hauaja THMCKOr paja.
[Tpennor rema camocranHux BeskOH je cneaelin:

Onpehusame pazmepe Tonorpadcke kapre.
Onpehupame KOOpAUHATA U BUCHHA (KOTA) Tayaka Ha KapTH.
Konerpykumja n3oxumnc.
Mepere XOPU3OHTAIIHUX pacTojarma (Iy>KUHA) HA KapTH, BEPTHKATHUX PacTojara U Meperse a3uMyTa.
Mepetbe 1 pauyHare MOBPLIKHA HA KapTH.
Mepemwe Haruba Ha KapTH.
Hanaxketbe crajHe Tauke Ha KapTH.
[Tocragmarwe OCHOBHE MPEXKe 3a U3paly KPOKHja.
Mepeme a3umyTa, BEpTHKATHOT yriia v pactojara usMeljy Tavaka.
. U3pana Tonorpadcke kapre Ha OCHOBY MepeHa.
. U3pajga 6rok aujarpama y NTH4joj NEPCNEKTHR.
. O6uum pesbeda Ha ACPOCHUMLIUMA U CATEIMTCKUM CHUMLIMMA.
. Mepemwe nyxnHa NaHTIbUKOM.
. Mepema T€010AUTOM.
. Mepewa HUBENHMPOM.
. U3pana kapara v nmnaHosa.
H360p MeToaa 1 06MKa paaa 3a cBakK MOAyA olapelyje HACTABHUK Y 3aBUCHOCTHU Ol HACTABHMX cajiprkaja, CrocoOHOCTH M NoTpeba yUeHUKa, MaTepHjaTHUX U JpYTHX YCIoBa.

Kopuctury BepbaiHe MeToae (MeToa yCMEHOT M3Nlarama 1 AWjallouika MeTola), MeTOIE JIeMOHCTpaLMje, TeKCTYATHO-MITyCTPATUBHE METO/IE, METONIE NPOJeKTHHX 3ajaTaKa.
[pennoxenu o6muuM paga ¢y GpOHTANIHM, paly TPy, paay napy, AHAUBUAYATHU Paj.
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5. YIIYTCTBO 3A ®OPMATHUBHO U CYMATHUBHO OUEILUBAILE YUEHUKA

VY HacTagu [J1aBaHUW LMJb UCXO/A j€ NPATUTH W BPEHOBATH [POLIECHE CTABOBE U Yue€He, Kpo3 nocturiyha ydeHuka u concrseHor paja. HacraBHuk Tpeba KOHTHHYMpaHO aa
TNpaTH HaNpeaak YYeHHKA, KOjU Ce Orjiefia Y aKTHBHOCTH YYEHUKA, KAaKo MPUKYIUbajy MOAATKE, KaKO apryMeHTyjy, eBallyupajy, 1oKyMeHTyjy uta. Jla Ou BpenHoBare OGun0
00jeKTHBHO U Y GYHKUMJH Yuetba, MOTPEOHO je YCKIIaAUMTH HUBOE MCX0/Ia U HaUMHE OLIeHHBabA.

CyMaTuBHO OLetbUBatLe je BpeaHOoBate nocTuriyha yueHuka Ha Kpajy cBake peajinzopade teme. CyMaTHBHE OLeHe ce 100Mjajy M3 KOHTPOJIHMX PajoBa, TECTOBA, YCMEHOr
MCIUTHUBALbE, CAMOCTAIHMX WJIM MPYNHAX PajioBa yHEHHKa.

VY ¢dopMaTHBHOM BpeAHOBamY HACTABHMK O Tpebano Ja NPOMOBHLLIE IpyNHHU JUJAJIOr, Aa KOPUCTH NMUTawa Aa OM redepucao nozatke u3 haukux uzaeja, anm v Ja nNoMOorHe
pa3eoj haukux uaeja, faje yueHHUMMa NOBpaTHe uHgopmauuje, a nopparHe uHGopmauuje J0O1jeHe 0/ YUSHUKA KOPUCTH Aa NPUWIAroau nogyvyaBame, oxpabpyje yueHuke aa
OLeHbYjy KBANUTET CBOr paja.

H360p uHCTpYyMEHTa 32 POPMATUBHO BPEAHOBAE 3aBUCH Ol BPCTE aKTHBHOCTH KOja ce BpeHyje, OJHOCHO y caMo nocTuruyhe yueHuka Tpeba ybyuuTH U HEroBo
MOHAILARE.
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Hazus npegmera: HALIPTHA TEOMETPUJA

1. OCTBAPUBAILE OBPA30BHO-BACIIUTHOI PANA — OBJIMIM H TPAJAIBE

PA3PE: Teopujcka Hacrasa Bexbe IIpaxTuuna HacTasa Hacraga y 610Ky Ykynuo
I 70 0 0 0 70

2. IN/bEBU YUYEIbA:

~  Ocnocobsbaparme yueHHKa Aa o0JIMKe ¥ NpeMeTe U3 MPOocTopa MPUKaxky UPTeXKHMa Y paBHU (BHXOBHMM NpojeKLHjaMa) Kao U a Ha OCHOBY LpTexa (hopMUpajy
NPOCTOPHY MPEACTaBY O MPOjeKTOBAHUM O0NULIMMA;

~  OcnocobpaBme 3a OpUjEHTALI]Y Y PABHH U IPOCTOPY U NPUMEHY YCBOjJEHOT 3HAH-A Y pelliaBatby 331aTaka JPYruX CTPYUYHUX NpeaMeTa;

- PasBujarme cHCTEMaTUYHOCTH, MPELIT3HOCTH H YPEAHOCTH

- PasBujare HaBuKa yueHHKa Koje hie JonpuHOCHTH yHanpehuBamwy U 3alUTUTH KUBOTHE, PaJHE CPEAMHE, 34paB/ba YOBEKA U HErOBOI OKPYXekba.

3. TEME, HCXOIU, ITPENMNOPYYEHHN CAJPKAJU H KJbYUYHH ITIOJMOBU CAJIPKAJA

Pazpen: Apyrn
Copuuibu poHa vacosa: Teopuja: 70 uacoBa;

ACXOIN

TEMA
TTo 3aBpuieTky TemMe yueHHK he OUTH y cTamy Ja:

K/bYUYHU MOJIMOBH CAAPKAJA

e Je(uHULIE 110jaM poTauuje « Porauuja, nojam;
e ONULUE pOTaUMje TAUKe, AYXKH 1 PABHM « Poraumja Tauke, Ly’Kd 1 paBHu;
o 0BjacHu HAYMH ofpeluBaba NpaBe BeIMUMUHE LYHKH 1 » OpnpeluBatbe NpaBe BeJIHUMHE AYXKH M YIIIOBA POTAUM|OM;

yIJjioBa o [TonoskajHu ¥ METPUYUKU 3a/1A1TH:

Oprorosansa npojeknuja

e pernara 3aaatke MeljycoOHOT 0/iHOCa Tauke, paBe U paBHU - pacTojae TAUKEe O/ PABE U PABHU

e aHAIM3Mpa noiueape ca 6a3ucCoM y 3payuHoj paBHU

e aHaNM3UpA Mosuesipe ca 6a31COM Y NPOU3BOJBHO] PABHU

e aHamM3upa 00pTHA Tena ca 6a3ucoM y 3payHOj paBHU

e aHanu3Mpa o6pTHA Tena ca 6a3ucoM Y NPOU3BOJLHOj PaBHH

pacTojamse JiBe napajesHe H MUMOWIIa3He Npase
pacTojame JIBe napasiejiHe paBHU

Yrao npage npeMa paBHuMa

yrao wameljy nge npase

- yrao uzMelly JiBe paBHU;
o T'€OMETPH|CKH JINKOBH Y 3paUHHM PaBHUMA;
o ['€OMETPHUjCKH JTUKOBU Y MPOU3BOJLHUM PABHUMA;
o TTonmenpu unju cy 6a31cH y 3payHUM PaBHUMA;
o [lonuenpu unju cy H6azucu y NnpoU3BOTBHUM PaBHUMA,
o Ilpeceun nonuenapa 3pa4yHOM paBHU ¥ NMpaBa BEJIWYHUHA NPEeCeKa;
o O6prHa Tena ca 6a3UcoM y 3payHoj paBHHM;
o OOpTHA Tena ca 6a3UCOM Y MPOU3BOJLHO] PABHU.

Koca npojexnuja o JedbuHUIIE MojaM KOCe NpojeKLmje » Koca nipojekiinja, nojam;
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o Je(HHULLIE NOI0XKaja TauKe, MPABe U PaBHU Y KOCOj » Tauka, mpasa v paBaH y KOCOj NPOjeKLHjH;
npojexuuju o ['eoMeTpHjCKM TUKOBH Y KOCOj NPOjeKUuju;
¢ aHAIM3Hpa FEOMETPHjCKe JIMKOBE Y KOCOj MPOjSKUHM|H o [lonueapy y Kocoj MpojeKuuju.
e QHAIM3MPA MOJIHENIPE Y KOCOj MPOjeKIIMjH
e TpasyMpa npaBy, OJpeau Nnaj Npase U UHTepBal « Korupana npojekuuja, rojam;
s oapenu MeljycoOHM nonoxaj 1Be npase » 'panyupare npase, naz npase v HHTEpPBaA,;
e NPEACTABM NPECEK ABE PABHU Y KOTHPaHO) NMPojeKuuju o Melyycobuu nonoxxaj nee npase;
e pellara 3a/1aTke U3 KOTHpAHe MpojeKIHje o Papan y KOTHpPaHOj IpOjeKLjH;
Korupana npojexunuja e JedUHHIIe N0jaM MI1aToa U MyTa e MelycobHu nonosxkaj B¢ papHU, NpeceLly paBHH;
e peulaBa 3ajaTke naTroa « Ilponop npase kpo3 pasax;
e pelilaBa 3a/1aTKe MyTa o TIpuka3s Tonorpadcke MOBPLIN y KOTHPAHO] MTPOjEKLIH|H;
o Ilpecek paBHU U TepeHa;
» PelnaBare TrMHUKja Hacuna W yceka (N1aTo U myT).

4. YIIYTCTBO 3A JUJAKTUYKO-METOANYKO OCTBAPUBAILE IIPOI'PAMA
Ha MOYCTKY CBAKE TEMC YUCHUKE YIIO3HATH €A UWBCBHMMA U UCXOAWMA HacTaBe, OHOCHO yUCha, IJIAHOM pala U HAYWHUMA OLChUBakha.
[Tporpam ce peanusyje Kpo3 TEOPUjCKY HacTaBy y kaGHHETY 3a HaUpPTHY reomeTpujy. [Ipenopyka y opraHusauuju HacTaBe je Ja ce 1o HelesbaMa peaiusyje ABoYac TeopHjcKe
HacTage U ojiesbere ce He nenu. [penopyyuenu Opoj yacoBa Mo TeMamMa 3a ApYra paspes je cieaehu:
o Optoronanna npojekuuja (34 uaca);
¢ Koca npojekunja (16 uacora);
¢ Korupana npojekumja ( 20 vacora).

Ha nouerky wikoncke roauHe, yuenuke tpeba aeramHo oGasectutn wita fie um oa npubopa Gutu notpeGHO 3a npaliewe v peanuzauujy HactagHor nporpama. [Ipunukom
peanuzalmje TeMe OCAOHUTH Ce Ha MPEeI3Haba YUeHHKA U3 TEXHHUKOT UPTakha ca HALPTHOM IeOMETPHjOM, MaTteMaThke v reorpaduje. MHCMCTHpaTH HA CHCTEMATUYHOCTH,
NPEUN3HOCTH U YPETHOCTH YUCHUKA TIPU PAay.
3a camocTanaH pajl ydeHHKa, U3pajly Mpe3eHTalmja, U UpTexe Tpeda MpUIMpeMHTH pasiuiuTe CaMOCTaHE aKTHBHOCTH:
1. Tlpukaxe npaBy BEIWUUHY AYXKH POTALM]OM
IlpeseHTyje monuenpe y KapakTEPUCTUUHHM MONOKA]UMA
Peuru npeceke nmosMepa 3pauHiuM paBHUMA
[pukaxe o6na Tena ca 6a3ucoOM Yy 3pauHoj U MPOU3BOJHHOJ PaBHH
[Npukake KOMOMHOBAHU MPEAMET Y KOCO) NPOjEKLHjH
PeliaBa TMHKjY HACUNA W YCeKa Maroa y KOTUPaHOj NpojekLmju
Peluaga iuHMjy HACKNA M YCEKA MPABOr MYTA Y KOTUPAHO] NPOjeKLnju

Nk wN

5. YIOYTCTBO 3A ®OPMATHBHO U CYMATHBHO OLIEIbUBALE YUYEHUKA
VY HacTapW [V1aBaHU LMJb UCXO/A j€ NPATUTH W BPEHOBATH [IPOLIECHE CTABOBE H yUerbe, Kpo3 nocturiyha yuenuka u concrseHor pasa. HacraBHuk Tpeba KOHTHHYHpaHO Ja
npary Hanpenak yuyeHuka, [la 641 BpenHoBare Ouno 00jeKTUBHO U Y PYHKUMJH Yuera, NOTPeOHO je YCKIaIMTH HUBOS UCX0Ja U HAUMHE OLIeH UBarba.

CyMaTHBHO OLIeHUBabe je BpeJHOBambe NocTUrHyha yueHnka Ha Kpajy cBake peanuzoBaHe TeMe. CymMaTHBHE oUeHe ce Ao0H]jajy U3 KOHTPOJIHHMX pafioBa, NUCMEHHX U aoMahnx
3ajaTaKa
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VY dhopmaTtMBHOM BpeaHOBabY HACTABHUK O Tpebaio Ja NpOMOBUMLUE MPYNHU AMJaJIOr, A3 KOPUCTU MUTaba Aa OW reHepucao nojarke us haukux uieja, ajid 1 Aa nOMOrHe
pa3roj hauxux uaeja, naje yueHuumMma noeparHe nadopmauuje, a nopparHe MHpopMaumje nodujeHe o yueHuKa KOPUMCTH Aa NpUIaroay noayvasame, oxpadpyje yueHuxe ja
OLEHYjY KBAIUTET CBOr paja.

N360p uHCTpYMEHTa 32 POPMATUBHO BPEIHOBAHE 3aBHUCH O/ BPCTE aKTHBHOCTH KOja Ce BpeHyje, OAHOCHO y caMo nocturdyhie yueHuka tpeba yKkby4UTH W HEroBO
fIoHallake.
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Hazus npegmera: IETPOJIOT'NJA

1. OCTBAPUBAILE OBPA30BHO-BACIIUTHOI PANA — OBJIMIM H TPAJAIBE

PA3PE: Teopujcka HacTasa Bexbe IIpaxTuuna HacTasa Hacraga y 610Ky Ykynuo
11 70 70 0 0 140

2. IN/bEBU YUYEIbA:

- VnosHaBawe NpUpoOJIE CTEHA U pasiiike uzmel)y cTeHa U MUHepaa;

- PasBujame cnozHaje 0 OCTAHKY cTeHa (MArMATCKUX, CEAUMEHTHUX, METAMOP(HKX), HhUXOBOM MUHEPATHOM CACTABY, CTPYKTYPU M TEKCTYPH;
- Ocriocobsbaparby yUeHHKA JIa MPero3Hajy 1 MeljycoOHO pasiiukyjy rnojeinHe BpCcTe CTeHa,

- Vnosnaearme ca HAUMHOM T0jaBJbUBAA CTEHA, PU3HUKHUM CBOJCTBUMA U YNOTPeOU CTeHa pacnafatby CTEHa, pacnpocTpatery oapeljeHux crena y npupoam;
- OcnocobbaBare yUeHHKa 3a €CTETCKM CMUCA0 Y olabuparby CTeHa 3a NPAKTHUHY NPUMEHY;

- PasBujajy oaroBopan 0qHOC 3a OUyBaHe IPUPOJHNX PECYPCa U EKONOLLKE PABHOTENKE;

- PazBujame cBecTH 0 3HAYA]y OAPKHBOT Pa3Boja M eKOJOLIKE eTUKE;

- PasBujare CUCTEMATHUYHOCTH, NPESLUU3HOCTH, CMUCIA U OATOBOPHOCTH 38 TUMCKH Paj;

- TloacTyuarme 3a AabU CTPYHHM PA3BOj M ycaBpLUABabe Y CKIaAYy ca MHANBUAYAIHUM cocoOHOCTUMA W noTpeGaMa Apy1uTBa;

- PasBujarbe CKIOHOCTH 34 peliaBatbe NpodiemMa U NpunpeMy ce 3a Aajbe 06pasoBarse;

- PasBujare CBECT O COMCTBEHUM 3HABMMA U CIIOCOOHOCTHMA Jid CTEUCHA 3HAA MPUMEHY]Y Y CBAKOAHEBHOM KHBOTY.

3. TEME, HCXOIW, ITPEIMTOPYYEHH CAJAPKAJA U KJbYYHH ITOJMOBH CAAPKAJA

Pazpen: Apyru
Fonuiuru ¢oun uacora: Teopuja: 70 uacosa; Bexbe: 70 uacosa;

HCXOHU

TEMA
o 3aeprmeTky Teme yueHuk fie 6utn y cramy ja:

KJbYUYHN IIOJIMOBH CAPKAJA

Teopuja:
e 3ajauy NeTposIoruje U weH 3Hauaj;

e Vuyrpawma rpaha 3emibe u iurochepa;
o OkeaHcka Kopa;

Teopnuja:
o Je(MHHULUE 3a0aTKE NETPOIOTHJE U theHy Be3y Ca APYyruM

reoNnolw KM AUCIUIIMHaAMa
e neduHuLue auTochepy

OCHOBHH NOjMOBH 0
cTeHama

e HAIPaBH Pa3iIMKy namely OKeaHcKe U KOHTHHEHTaHE KOope
o ofjacHu paznuky u3Melly cTena n MuHepana

e HaBeJe cacTojke cTeHa

e Pa3NHKyje METOJe HCIINTHBAA CTEHA

e M0JIENIU CTEHE 110 HAYMHY MOCTAHKa

o KoHTHHeHTaNHa KOpa;

o Jedunuumja creHa 1 cacTojuM cTeHa;
o MeTOAM HCNMTUBAKA CTEHA;

o Tlozena creHa N0 HAUMHY [1OCTAHKA.

Bexbe:
o TIpUKAKE PAIMUMTE NETPOreHe MUHEpase
e NPUKaKE MOBE3aHOCT CTEHA Y MPUPOIU

BemxoGe:
o [leTporeHu MuHepany;
o Llukayc TeHa y npupoaum.
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Teopuja:
¢ 00jacHM HAYMH MOCTAHKA MArMATCKUX CTEHA

o JehuHULIE MarMy

¢ HAaBE/IC CACTOjKE MarMe

¢ objacHU UMUK CBOjCTBA MarMe (TeMreparypa, MpUTHCaK Yy
Marmu, BUCKOZUTET Marme)

o npukaxxe daze aupepeHUrjanuje MarMe

e Haupra BOBEHOB peakLMOHU HU3

e [IOBEXE YTULA] AYOMHE Ca TOKOM KPUCTAIM3aLUje Marme

e Pa3NUKyje NOBOJbHA O] HENOBOJLHUX JIyUEHa

Teopuja:
e Marmarcke CTeHe — YCII0BM NOCTAHKA,

¢ Marma — cacTap Marme;

o Temneparypa marme;

o Ilputncak y marmu;

« Buckosurer marme;

o JudepeHuujauuja Marme;

o MpakLMoHa KpUcTany3aLyja Marme;
« Hueou mudepenumjaumje;

o Jlyuere MarmMaTCKUX CTeHa.

Marmarcke crene

BewxoGe:

e NPUKaKE MHHEPATTHYA CACTAB MArMaTCKUX CTeHa

e HALPTA HAYKHE MOjaB/bUBALA MArMaTCKUX Tena (00suKke
MarmMaTcKux Tesia)

e MPUKaKE CTPYKTYPE W TEKCTYPE MarMaTcKux cTeHa

o U3BPLUM IPYNHCAE MArMATCKUX CTEHA

o ugeHTUDUKYje BpCTE MArMATCKUX CTEHA

¢ H3BPLUM AHATIM3Y MAKPOCKOTICKE OCOOMHE PaNUYUTHX
MarMaTckux creHa (6oja, CTpyKTYpa, TEKCTYpa, MUHEpaTHU
CacTaB, HAYMH I10jaB/bUBAKA, JTyUEHE)

e O/IpeIM MeCTa NojaBbHBaa OfpeljeHHX MarMaTCKUX CTeHa y
Cpbuju

o NIPEAIONH YNOTpeOHe MOryhHOCTH MarMaTCKUX CTE€HA

Be:xoe:

e MuHepanHu cacTaB MarMaTcKuX CTeHa;

¢ O6aMUM MarMaTcKyx Tena,

o CKJTION MarMaTcKuX cTeHa — CTPYKTYpe;

o CKJION MarMaTcKMX CTeHa — TEKCTYpE;

o Tlofgena MarMaTcKux CTeHa;

¢ Yirpaba3uvHe Marmarcke CTeHe — rpyna nepunorura (1youHcke,
JKMYHE, W3JTABHE);

¢ bazuuHe marmarcke creHe — rpyna rabpa (1youHcke, sKU4He,
U3IUBHE);

o [lpenasHe (MHTepMeOMjapHe) MarMaTCcKe CTeHe — Ipyna AMopUTa,
rpyna; MOHLOHHTA, Ipyna cHjeHHTa; (IyOuHCKe, JKHUYHe,
U3IUBHE),

o Kucene MarmMaTcke cTeHe — rpyna rpaHuTa U rpyna rpaHuTouia;
(ayGuHCKe, JKUYHE, U3UBHE).

CexamMenTHe cTene

Teopuja:
e 00jacHU ycrioBe MOCTaHKa CEAMMEHTHUX CTEeHA

e HaBejle MPUMEPE CEAUMEHTALMOHUX CPEIUHA

e Pa3UKyje THIOBE MOBPIIMHCKOr pacraaarha

e Hanpaeu pas3nuky uzmMehy GU3NUKO (MEXAHHUUYKOr) U XEMUjCKOT
NOBPIIMHCKOT pacnaaarba

e HaBese (PaKTOPE MOBPLUMHCKOT pacnajarma

e HaBejie (DAKTOPE XEMHU|CKOT pacraiama

e 00jacHU TPAHCIIOPT U CeIMMEHTAUW]y pacraaHyTor/pacTBOPEHOT
marepujana

e pazjacHu aujareHesy (auruduxaumjy, ouspiihasame)

e IpyNuLIe MHHEPAJIE KOjU Ipaje CeAMMEHTHE CTeHe

Teopuja:
o YCI0OBU NOCTAHKA CEIMMEHTHUX CTEHA,

o CenuMEHTaALIMOHE CpeatHE;

¢ [1OBpUIMHCKO pacniajiame;

o Du3nyko pacnaname;

o XeMHjCcKO pacrajarme;

o TpaHcnopT U ceauMeHTaLM]a;

o Jlujarenesa (nurndukauuja, ouspuhaparme);
e MuHepaHH cacTaB CeIMMEHTHHX CTEHa.

Be:xoe:

 OMUCYje CTPYKTYPE U TEKCTYPe CENUMEHTHUX CTEHA

e HaBele HAYWH MOjAeNe CeAUMEHTHHUX CTeHA

¢ objacHu Be3y u3Mel)y MarMaTckux M CeIMMEHTHUX CTEeHA

Bexoe:

o CKJIOT CEAMMEHTHUX CTEHA — CTPYKTYpE;
o CKJIOI CEAMMEHTHHX CTEHa — TEKCTYPE;
o Jlogena ceqAUMEHTHUX CTCHA,
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e UIeHTHDHUKY]e BPCTE CEAMMEHTHUX CTEHA

e AHANN3UPA MAKPOCKOIICKE OCOGUHE PANIMUMTUX CeJUMEHTHUX
cteHa (60ja, CTpYKTYypa, TEKCTypa, MUHSPAJIHU CACTaB, BE3UBO,
creneH 3a06/beHOCTH, BeTUYKHY 3pHA/KNacTH)

e HaBEJIC MECTa N0jaB/bHBaha opeleHIX CEAMMEHTHHX CTeHa Y
Cpbuju

s NPeJIOKU ynoTpeGHe MOryiiHOCTH cCeIMMEHTHHXK CTeHA

¢ BynkaHOKnacTUUHE CeAUMEHTHE CTEHE;

+ Knacruune cenuMenTHe creHe (ncedur- nce@uTonuTH; ncaMmuTy
— MICAMHUTOJIMTH; aJICBPUTH — alICBPOJIMTH; TIEJIMTH — NIETUTOIIUTH);

¢ XeMUjCKe 1 OpraHOTeHe CeJUMEeHTHE cTeHe (kapOoHaTH;
€Barnopary; reo:kheBUTe CSAAMMEHTHE CTEHE; CHUITHIIH|CKe
CeIMMEHTHE CTeHE; OPraHOreHe CeIUMEHTHE CTeHE).

MeTtamopdue cTeHe

Teopuja:
o JeduHHIIe MeTamMophu3aM

¢ ofjacHM ycnoBe nocraHka MeraMopdHUX cTeHa

e pasnuKyje rnapa u opTo MeTaMmopdHe cTeHe

e o0jacHu dakTope meTamopduzmMa

s pasnukyje BpcTe MeTamMopduzma

e ONUUIE YCIIOBE PErHOHANHOT MeTaMopdu3mMa

e OITUINE YCJIOBE KOHTAKTHOT MeTamMopdu3Ma

e HaBele npuMepe ayroMeramopgpusMa

o YTBpIOM Bese usmel)y xuaporepmantor Mmetamopdusma u
OKOJIOPYZHUX MPOMEHA CTCHA

Teopuja:
e MetamopdHe cTene;

o Makropu MeTamopduzma;

¢ Bpcre meramopduzma;

e Pernonanuu meramopduszam;

o KoHTakTHH MeTamopduzam;

o AyTtomeramopduzam;

o XuznpoTtepManHi MeTaMophuzaM U OKOJIOPYHE MPOMEHE CTCHA.

BexoOe:

» NPUKAKE CTPYKTYPE U TEKCTYPE METaMOPQHUX CTeHA

& U3BPLUK NOJAENY PErHOHATHO MeTaMOP(HUX cTeHa

e H3BPLIN MOIETY KOHTAKTHO METaMOP(HHUX CTeHA

o MPUKAXKE U aHATM3HUPA MaKPOCKONCKE OCOOWHE MAaCHBHUX
pervoHanHo metamoppHux crena (6oja, cCTpykTypa, TEKCTypa,
MUHEpaJTHU CACTaB, NMapa/opTo cTeHa)

e TMPUKAKE M aHAJIM3UPA MAKPOCKOICKE OCOOMHE LUKPUIBABHX
peruoHanHo MeTaMophHuUX cTeHa (00ja, CTPYKTYpa, TEKCTYpa,
MUHEpPAIHU CacTaB, Napa/opTo CTeHa)

e MPUKAKE M aHAJTM3MPA MaKPOCKOINCKe 0COBHHE KOHTAKTHHUX
MeramopHux cTena (60ja, CTPYKTYpa, TEKCTYpa, MUHEpAIHU
cacTae, apa/opTo cTeHa)

Bexbe:

o Cxion MeTaMOp(gHUX CTEHA — CTPYKTYPE;

o Cxion MeTaMOp(gHHUX CTEeHa — TEKCTYpE;

¢ PervoHanHo meramopdHe CTeHe — MaCUBHE;

¢ PervoHanHo MeramMopdHe CTeHe — LUKPUIbABE;
¢ KonrakTHo MeTamopdiHe cTeHe.

4. YIIVTCTBO 3A JUWJAKTUYKO-METOJUYKO OCTBAPUBAILE ITPOTPAMA

Ha rmoueTtky cBakor MojyJjia y4eHHKe YMO3HATH ca LIMJbeBMMA M UCXO/MMa HACTaBe, OJIHOCHO YueHa, MMIAHOM paja U HauMHUMA olieHBama. IIpeaMer ce peanuzyje Kpo3
TEOpUjCKy HacTaBy W Bexde. MecTo u3BOljer-a HACTAaBE: TEOPHjCKE YACOBE M3BOAMTH y kabuHeTy ca oaroeapajyinM HactaBHUM cpefcTBUMa. YacoBe BexOH peayn3oBaTH
JEeMMHUYHO Y MUHEPAJIOWIKO-NETPOIOIKO) 30MpPUH, a AenuMUYHO Ha Tepery. [Ipenopyka y opraHv3aumji HacTaBe je aa ce 1o HeelbU OpraHu3yje JBOYAC TEOPH|E U OeTbee
ce He AeIH, OJJHOCHO JIBOYAC BEXKOH U 0/IeTberbe ce JIeN Ha rpyne 1o 15 yuennka. IpenopyueH 6poj yacoBa rno MoayJty 3a Apyra paspen je crenehu:

e  OcHoBHU nojMoBH 0 cTteHama (1046 vacoray;

e Marmarcke creHe (25+24 vacosa);

o CeaumentHe creHe (20+20 yacopay;,

o  Meramopdue crene (15+20 yacosa).
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3a carnahuBare OBOI NMporpaMa HEONMXOAHO je NMpel3Harke M3 OCHOBHUMX CTPYHHMX Mpeamera: MUHepasoruje, onure reonoryje u ucropujcke reonoruje. Cagpxaju ogor
npenmera oMoryhagajy yueHnuuma carnaljusame octanux y)KecTpyHHMX NpeAMeTa Kao LUTO Cy: JEKMLUTA MUHEPATHUX CUPOBUHA, FEOJOUIKO KapTUpare, XHAPOreooryja,
MHXKEHepcKa reonoryja, reoTexXHuuka CTpakuBaba, MeToae NpumMerseHe reodusuke, uerpaxHor Oylewa, ocHoee rpaljesudapcTea v ap. OCHOBHA TeopuWjcka M NpakTHYHA
3Haa U3 OBOr npeaMera omoryhasajy yuyeHuky aa cxsaty mMeliycoGHY NOBE3aHOCT W YCIOBILEHOCT MOJEAMHUX. EOJOUIKUX JUCLMMIMHA, KA0 M NPUMEHY CTEYEHMX 3Hama Yy
[PUMEILEHO] Feooruju. YueHuuuma Tpeda cTajiHo yKa3uBaTu Ha Ty Be3y, H 110 MOTYHHOCTH, ca ApYyriM HaCTABHMLIMMA OPraHU30BATH TEMATCKE 4acoBe.
[Tonena crena M3BpLUCHA je NpeMa HAYMHY MOCTaHKa. 3aTo Hajupe Tpeda obpanuTH CTeHe Koje Cy NPBO nocrane (MarMarcke CTeHe), 3aTUM OHE KOje CY NOCTaNe HhHXOBOM
TpaHcdopMmaunjoMm (celaMEeHTHE CTEeHe), W Ha Kpajy CTeHe Koje mocrajy meramopdo3oM jeaHux W Apyrux. Pemocnen wznaramwa marMmarckux creHa Tpeba na Oyae mpema
penocieny lUXOBOT CTBapama, 0/ Haj0a3HuHUjUX 10 Hajkucenujux cteHa. CeauMenTHe cTeHe obpaljuBaTH IpeMa HauMHYy HUXOBOI MocTaHka. MetamopdHe cTeHe uznaratu
npeMa BpCTU MeTaMopgu3mMa.
VYV ToKy ocTBapuBara HACTABHOI IPajHBa, KOPUCTUTH MPUMEPKE CTEHA KOjUMa pacrojiake NMeTponowka 30Mpka W cBaky CTEHY AEMOHCTPHUPATH npuMepkoM. YueHuuu he
MPENo3HATH CTEHE MAaKPOCKOTNCKHM TOCMaTpabeM W TocMarpareM [pernapara cTeHa Mo MHKPOCKONOM. Y MHHEpaIoLIKO-NETPONOIKO] 30MpLM MHCHCTHPATH Ha
MaKpOCKOTICKO] JISTEPMHUHALIM]H TMOjeIMHAX BPCTA CTeHA KopHcTelin MpH ToMe KOHKPETHE Y30pKe CTeHa Koje 30upka roceayje, 3aTiM Hoskuh, Tymy, COHY KHCEITUHY U paHuje
CTeUyeHa TeOpHjcKa 3Haba O MUHepaiiuMa U creHama. HacragHuk fie neMOHCTpUPATU pai MUKPOCKONIOM U MUKPOCKOTMPAHE Y30paKka CTeHa - NPeACTABHUKA MOjeAUHUX rpyna.
CrioxeHuju caapkaju nporpama odpaauTi nomolhy npeseHraumja, moaena u pororpaduja cHUMBEHUX Ha TepeHy. CBOjCTBA CTEHA KOja HEe MOTY Jia e BU/IE HA Y30pUMMA CTeHa
o0paanTi ca yHeHHLIMMa MOMONY Mpe3eHTalH]a, Ay IU0-BU3YCIIHHX MaTepHjana, LeMa, CKHLA, CITHKa U GoTorpadija MUKPOCKOTICKHX Tpenapara.
Ha tepeHy, y OKBUpY TepeHcke BexxOe yueHnI Tpeba fa yro3Hajy HauKHe MojaBJbiBarba CTeHA, MeljycoOHe 0/THOCE CTeHA, HAYHH PAcnaiarha CTeHA W MPOAYKTE THX PacIafama,
nyuerse cTeHa u 1p. Bexxbe onpaauTu Ha nokanuTeTHMa Ha MOApYYjy rpaga beorpana rae cy oTtkpuseHe pasnuuute Bpere creHa (Tonuunep, Pakosuua, Asana, TalumajaaH,
KanemernaH, 3emyH,...).
3a caMocTaHe paJoBe yUeHHUKa MOTPeOHO je MPUMPEeMUTH MaTepHjail U NpoBepy 3Hama yueHuKa. [Ipeayior TeMa caMocTanHuX BexOu je crieaehu:

1. [Ilpuka3s myuerme MarmMaTckux cTeHa.
puKa3 00JIMKa MArMaTCKUX Tela.
pyKa3 BYJKaHCKUX oGnacti y Cpbuju.
pesentauuja — [lepuaorury.
pesenTauuja — Kumbepauru.
pezeHTaumja — ['abpo — npakTMYHA NPUMEHILUBOCT.
pezeHTauuja — bazanr.
PUKA3 KOPUCHHUX MUHEPAIHHX CUPOBHHA KOJj€ IpaTe aHAe3uTe.
pUKa3 BpCTa rpaHuTa.
puka3z I'paHoauopuTi Ha npocropy Cpouje.
pUKa3 PU3UUKOr Paclafarmba.
PUKA3 BPCTE TIPEHOCA paclaHyTOT MaTepHjania.
PUKA3 CeAMMEHTALIHOHUX CpeUHA.
pezeHTaumja — KnacTuude cequMeHTHE CTeHE — HEBE3aHH NPEACTABHMLM.
pezenTaumja — Knacruuxe ceMMeHTHe CTeHE — Be3aHU NPEeICTABHHLIM.
pezeHtanmja — Kapbonaru.
pe3zenraiumja — Eanoparn.
PUKA3 OPraHOMeHHUX CEAMMEHTHHX CTEeHA.
pHKa3 BpcTa MeTamopduzma.
pezeHTalvja — KprcranacTy HKpUIbLIMY.
peseHTalMja — MepmepH.
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22. Ilpezenraumja — Konrakro meramopgdHe cTeHe.

H360p MeTona v 06a1Ka paja 3a cBaku MoayJ ojpel)yje HacTaBHUK y 3aBUCHOCTH O/ HACTABHUX Caapskaja, CocoOHOCTH M noTpeda yueHNKa, MaTepHjaHuX U APYIHX YCIOBa.
Kopucrurun BepbanHe MeToae (MeToaa YCMEHOr M3naraka M AMjanollka MeToa), METOAE AEMOHCTPALU]je, TeKCTYaIHO-HIyCTPaTUBHE METOAE, METOAE NPOJEKTHHX 3a]aTaKa.
[peanoxkenn obnnum paja cy GpoHTANHM, pad y rpynu, paj y napy, UHAMBUAYATHU paj.

5. YIIYTCTBO 3A ®OPMATHBHO U CYMATHBHO OLIEILUBAILE YUEHUKA

Y HacTaBM rnaBaHH UMb MCXO/a je MpaTe U BPeOHOBATH NPOLIECHE CTABOBE U yuere, Kpo3 nocTirHyfia yueHuka u concreenor paa. HactasHuk Tpeda KOHTHHYMpPaHO Aa npaTy
HanpeAak yueHHKa, KOJH Ce OIjIe/ia Y akTHBHOCTH YUEHUKA, KaKo MPHKYILbA]y MOAATKE, KAKO apryMeHTYjy, eBaTynpajy, ZoKyMeHTyjy uti. Jla Ou BpegHoBame OUII0 00jeKTUBHO
1y QYHKIH]U y4eba, TOTPEOHO je YCKIAANTU HUBOE UCXO0/1a U HAUMHE OLICHHBAIbA.

CyMaTHBHO OLieH-HBaLE je BpeaHOBae nocTuriyha yueHuka Ha kpajy cBake peannzopaHe Teme. CyMaTHBHE OLeHe ce N00ujajy U3 KOHTPOJIHUX PajoBa, TeCTOBA, YCMEHOT
HCITUTHBAMA, CAMOCTATHIX MITH FPYNHAX PajioBa YYCHUKA.

Y ¢dopMaTHBHOM BpE/IHOBaY HACTABHUK OW Tpebasio ja MPOMORBHILE IPYIHU JHjaJior, 1a KOPUCTH NMUTaka J1a OM reHepucao nojarke Uz Haukux wieja, aid U J1a MOMOrHe
pa3Boj haukux naeja, na aaje yyeHuLMMa nospaTHe HHdopmauuje, a mosparHe WHGopmauMje AoOHjeHe 0l YUSHHKA KOPUCTH Ja NPUIaroay MoayyaBarwe, oXpadpyje yueHHKe
Ja ouekyjy KBanuTeT CBOT paja. M30op HHeTpyMeHTa 3a JOpMaTHBHO BPEAHOBAK-E 3aBHCH O[] BPCTE aKTHBHOCTH KOja ce BpeAHYje.

H360p nHCTpyMEHTa 32 (POPMATHBHO BPSTHOBAH-E 3aBUCH O] BPCTE AKTUBHOCTH KOja ce Bpe/Hyje, OHOCHO y camo nocTHriyhe yueHnka tpeba yKJbYUHTH U Heroro
MOHAIIIAE.
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Ha3zus npeamera: HCTOPHJCKA I'EOJIOT'HJA

1. OCTBAPUBAILE OBPA30BHO-BACIIUTHOI PANA — OBJIMIM H TPAJAIBE

PA3PE: Teopujcka Hacrasa Bexbe IIpaxTuuna HacTasa Hacraga y 610Ky Ykynuo

I

70

0 0

0

70

2. IN/bEBU YUYEIbA:

- Carnenasarme eBOJyUHj€ 3eM/be U OPraHCKOT CBETA;

~ YnosHaBame OCHOBHHX CTPAaTUrpad)CKUX NPUHLMNA U METOa;

- Yno3HaBame €BOJYLIMOHOT Pa3Boj 3eMibe 01 KocMuuke (ase 10 KBapTapa;

~ Ocnocobrbapare yUeHHKa 33 CaMOCTAIIHO peLIaBamke jeJHOCTaBHUX cTpaTHrpadekux npobrema;
~ CasnahuBame oOcHOBHe cTpaTHrpadcke TEPMUHONOTH]E;

- TlpenoznaBame GocHIIHKUX OCTATAKa KAPAKTEPUCTUUYHUX IPYNa U CPeAKHE Y KOjUMa ce Hallase;

— CxBarame reololIKke HCTOPHje, npoleca, forahaja U NPOMEeHa y reoOLUKOM BPEMeHY;

- PekoHcTpyucarme OCHOBHUX mpoLieca, Jorahaja u npoMeHa Y OKBUPY HCTOPHjCKO-TEONIOILKOr pa3Boja 3eMibe;

- JlpumeruBambe CTEUSHOT 3Hama y JPYTMM reoNolKHM HACTABHHM AMCLMIUIMHAaMa; NOACTHLIAK:E 32 JaJbH CTPYUHH Pa3Boj W ycaBplUaRare y Ckiany ca
WHAMBUAYATHUM CIOCOOHOCTUMA U noTpedama ApyLUTBa.

3. TEME, UHCXOJU, HPEINIOPYYEHHN CAJAPXKAJHA U K/bYYHH IIOJMOBH CAAPKAJA

Pazpen: [ipyru

Copuwrsu ponn vacora: Teopuja: 70 wacosa;

TEMA

ACXOIHN
Ilo SaBleIeTKY TEME YUCHHUK he 6HTI/I Y CTaly Ja:

K/bYUHH ITOJMOBHU CAJIPIKAJA

Hepuununja u OCHOBHHE 3a1a1H
HCTOPHjCKE reosioruje

objacHu neUHALIM]Y U OJHOC UCTOPH|CKE FeosIOrHje IpyriM
reOTOLIKUM JIUCLMITIIHAMA

objacHM 3Hauaj cTpaTurpaduje y HCTOPHCKO] reoIorujH
06jacHH 3HaYaj NAJICOHTONOIHje Y HCTOPHJCKO]j TeOsIOTH]H

Tpeamer u caap:kaj UCTOPHCKE reosorHje;
OnHOC CTOPHU]CKE reosIorHje npemMa ApyrumM
FEONIOUIKUM JUCLMILTHHAMA.

IMpunuunu crpaTurpagckux
HCTPAKHBAKA

OnulUe CBOjOM peurMa aKCHOMe MPUHLMNA Cynepno3uumje
HaBene 3aKOHe MPOCTOPHE NMPOMEHIBUBOCTH

objacHu nojam dauuja

HaBeJe pasfiMKe Yy FeHEeTCKOM U CTpaTUrpadckoM cxpararby nojMa
¢daumja

06jacHM MpOCTOPHY M BPEMEHCKY MUIpaLIM]y reoJOLIKUX Tena
00jaCHH MPHUHLKUIT [TAJICOHTOJIOLIKE 0OEIeKEHOCTH CEAUMEHTHUX
creHa

ynopean yCMepeHoCT, HENOBPATHOCT M HCOrpaHHYCHOCT esonyul/lje

[pyuHUMD CYMEePNO3HLIK]E;

[pyuHUMI NPOCTOPHE NMPOMEHJLUBOCTH;
Tojam daumja;

[pyHUKMN NANEOHTONOIIKE; 00ETEKEHOCTH
CEAUMEHTHHX CTEHA,

TMpuHLUN NpOCTOPHE U BpEMEHCKE MUrpaliyje
FEONIOLIKUX TN,

MpuHuun esonyuuje;

[pyHUKD akTyanu3Ma.
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o 00jacHM CYLUTHHY MPUHLIMNA AKTyaIu3Ma

e HaBeje MeTojie 3a oapehuBame penaTuBHe CTapoCcTH o Jlurosnoiuke Merose (Jiurocrparurpaduja);
o o0jacHM ofpenly anconyTHe CTapocTu e Meroaa cyneprosuuuje;
o jaebuHULIE CHLUTUHY JIMTOCTpaTUrpaduje « TManeonronomke meroae (Onoctparurpaduja);
MeTone erpaTurpadgekux . . .
HeTpaHBaa  objacHu mpouec Kopenaumje . . o TexToHCKe MeToze;
o MOBEKE MPUHLMI CYNEPNIO3ULIjE U METORY CyNepnosuuuje o Panmomerpujcko faTupare (arcomyTHa cTapocT).
e HaBejle OCHOBE MAJICOHTONIOIIKE METO/IE
e 00jacHU OCHOBHE THIOBE JUCKOPAAHLIM]a
o o0jacHM Ha KOja NUTaba NajJeoHTONOTHja Aaje OArOBOP o [laneoHtonoruja;
o o0jacHu HacTaHak (ocusia U BbUXOB 3Hauaj 3a oapehuBambe o ®ocunu;
CTapOCTH CTEHA o Docunuzauyja;
o HaBeje 0cobuHe KapakTepucTHUHUX docuna o JKupoTHe cpeiuHe ¥ GUONOUIKH YCIOBM;
e HaBene ocoOuHe (aumjanHux docuna o EBonyuuja opraHckor cera:
o 00jacHu mpouece docuuzauuje - Beckuumemalu
Oprancks CBeT H reo/I0MIKA o HaBeae (haKToOpe KOjJy YCJIOB/bABA]Y Pa3B0j OPraHcKOr CReTa - KUUMEeHAaLH
ucropuja e U3IBOjU OGNACTH Y MAPUHCKO] CPEAUHHM - OMWJbHU cBeT.

e paziuKyje OEHTOC, HEKTOH U MITAaHKTOH

e HaBeJle OCHOBHE jE/IMHHUIIE Y KUBOTUICKOM CBETY
o 00jacHW eBOJYTHBHY CIUPATY

o HaOpoju rnaeHe npeacTapHyke GecknUMerbaka

e HaBeje IIaBHE MPE/ACTABHUKE KMUMeHbaka

e HaBeje HajBaxkHU|e OUJbHE 3ajeTHHLE

o HaBeje (ase reonoUIKke UCTOpHje o YBOA y reonouwky McTopujy (eBoyLmja 3emibe);
o 00jacHM kocMUUKy a3y y pa3Bojy miaHere 3emibe o Kocmuuka dasa y paseojy 3emibe;
e T0JIeJI1 Ie0NIOLUKY HCTOPH]Y 3emibe o ['eosiolika UCTOpUja — FEOXPOHOJIOTH]A;
o OIMIUE apXauK U MPOTEPO3OHK o T'eonowka ucropuja apxamka 1 NpoOTEPO30UKa
o ONHMIUE MANe030jCKe Nepuoae (puznuko- reorpadeke KapakTepUCTUKe U Pa3Boj
e HaBeJE KapaKTepHCTHKE ME3030JCKUX Mepuoaa OpraHCKHX 3ajeIHUIIA);
e OMHILE KEHO30jCKe NepHone o TManeosojcke nepuoae — onure ocobuHe: kamMbpujyma,
o HaBepne ocobuHe KBapTapa OpIOBMLHMjYMa, CUNYpa, NeBOHA, kapboHa W nepma
. o HANpaBH Mperyie] BeIUKIX U3yMUpPara y Feo0KOj HCTOPH|U (nozena, pacnopen KOMHa U MOpa - TEKTOHHKA, KJIHMA,
T'eonomka neropuja 3emibe
e ypaiM LueMe, CKHLE WK HEME KapTe CBeTa ca YHETUM NoJauuma o GHUIBHU U JKMBOTHHCKH CBET M pocunum ocTauy,
onpeleHoj reosouikoj nepruoan nasieoreorpagcke ocodbuHe);

o Omiure ocoOUHEe Me3030HKa (Pa3Boj OPraHCKOT CBETA,
TEKTOHCKE W naneoreorpadeke ocobrne);

o Kapakrepucrike Tpujacke, jypcke M KpeaHe nepHoje
(onurre ocoGuHe: noaena, pacnopes KorHa u Mopa -
TEKTOHUKA, KIIUMA, OUILHU W IKUBOTHHLCKU CBET U
docunHu octaum, naneoreorpadcke ocodune);

o Omuure 0co0UHE KEHO30jCKe epe; MoJIeNa;
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o [laneoreH — kapakTepHCTHKE NaJCOLEHA, €OLEHA U
ONHroLeHa

o HeoreH — kapakTepHCTHKE MHOLIEHA H TITHOLICHA;

o Kaaprap — omnurre ocobuHe 1 rojena

o Benuka usymnpama.

4. YIIVTCTBO 3A JUWJAKTUYKO-METOJUYKO OCTBAPHUBAILE ITPOTPAMA

Ha MOYCTKY CBAKE TEMC YUCHUKE YITO3HATH Ca ITUWJBEBHMMA N HCXO/UMA HACTABE, OAHOCHO yUeiha, IJIaHOM paja U HAUWHUMA OlCIbUBaba.
[Ipeamer ce peanusyje Kpo3 TEOPHJCKY HACTABY ¥ YUMOHHLMHK kabuHeTy. Caapxaje nporpama je HeONXOAHO PeaM30BaTH CaBPEMEHHM HACTABHUM METOIaMa H CpeiCTBUMA.
Ipenopyka je 1a ce MPUITHKOM OCTBapHBama Nnporpama n3paljyjy rnpeseHTanuje, MoJIesH, leMe, BUACO CHUMLHM Koje fie ce KOpHCTHTH y HACTaBHOM CafipKajy.
[e0XpOHOJIOLIKE je/IMHHLIE, IEPHO/IE, U3TAraTH TI0 YCTabEHOM pely Y3 MPUMEHY Liema, cTyboBa, kapara M ApYTriX HacTaBHUX cpencraBa. Ha HeMuM kaprama ceeta
yLpTaBaTH pekoHcTpyHcane aorahaje, npomeHe u npouece. [Ipenopyka y opraHusaumju HacTaBe je Aa ce 1o Heaesbama peanusyje ABoyac TeopHjcke HacTase, Oe3 nojene
opessera y rpyne. [Ipenopydenu goH yacosa no Temama 3a Apyra paspen je cneaehu:

e JleduHuija U OCHOBHH 33/1allH UCTOPHjCKe reosiorHje (3 vaca);
[TpuHuunu crparurpadckux UcTpaxkupatba (8 yacopa);
Mertone crparurpadekux uctpaxupama (8 yacosa);
OpraHcku CBET U reoiowka ucropuja (15 yacopa),
["eonowka ucropuja 3emibe (36 yacora).

OcHOBY nporpama YdHH TEOpUjcka HAacTaBa W3 OMLUTE reosoruje, MUHEpanoruje 1 nerponordje.y ocTBapHBamwy calpiaja mporpama Heomxo/Ha je CTalHa PeKOHCTPYKLMja
norafjaja, NpoMeHa M NpoLeca y reonowxkom speMeny. [Ipy ToMe Tpeba M3BpLIMTH KOpeJalLMjy ca caapkajuMa npeaMeTa: 6HoJoryja, najJeoHTo0rHja M OTLUTA reoNorkja.
VYuenuke tpeba ocnoco0/baBaTi 3a: CaMOCTAIIHO NPOHAIKEHE, CUCTEMaTH30Babe W kKopuliuhere vHpOpMaLuMja U3 pasiuuuTUX M3BOpa (CTPYYHA JIMTEpaTypa, UHTEPHET,
yacornucd, yubeHuLM); BU3YeNHO onaxarme, nopeljewe U ycrnocraBbare Be3a u3Melly pasnvuuTvx caapikaja (HNp. rnope3uBame caapiaja npejMera ca CBaKOAHEBHUM
MCKYCTBOM, CajpiKajumMa Apyrux npeaMera v Ap.); THMCKH pajl; CaMONpOLICHY; Npe3eHTaUM]y CBOjUX paaoBa M IPYNHUX NpojexaTa U epuKkacHy BU3yesHy, BepbanHy W mucaHy
KOMYyHUKaLKjy. MHCTUTHpATH Ha CUCTEMATHYHOCTH M IPUMEHM CTEUSHMX 3Harha Y NPaKCH.
3a camocTaiaH paj y4eHHKa notpeGHo je NpUNpeMruTy MaTepujall v NpoBepy 3Hamba ydeHuka. [Ipeanor 3a camoctaiHy paj yueHuka je cienehiu:
1. TIpuxas npeux docuna.
pezeHTauMja ,,Excniosunja® sxueoTa y Naneo3ouky.
pe3eHTallja MpollpaTa OecKuMeaka u puda.
PUKa3 HpesiacKa Ha KOIHO.
pUKa3 TPUAOOUTA.
PUKa3 AMOHHUTA.
pezeHTauMja OUIBHOr CBETa ME3030MKa.
pUKa3 AUHOCAYpYyCa.
pezeHTallja noda cucapa.
PHKA3 XOMO CallHeHca.
pe3eHTalluja JieaeHor aoda.
pe3eHTalllja jeIHOT reoJOUIKOT 100a Mo N300py YHeHHKA (pacriope/i KOTHA U MOpa, KJTUMA, )KHBH CBET, GOCUITHU OCTALlM, MArMaTH3aM, eKOHOMCKH 3Ha4aj).
PUKA3 BEJIMKUX H3YMUpatsa.
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Ilpenopyka je na y npeseHtaudjama v pagoBuMa Oyje LUTO BULLE CJIMKA U BUACO CHUMAKA BE3aHO 3a TeMe Npe3eHTauuje. Y YeHuLH Tpeba caMOCTalHO a KOPUCTe
nHGpOpMaLHje U3 Pa3TMUUTHX H3BOPA NPH U3paJy CAaMOCTANHHX pajoBa (MHTEPHET, CTPYUHAa JINTepaTypa, YaconucH, yubeHuum).

H360p MeTona 1 obnuka paja 3a cBaky Temy ozpeljyje HacTaBHUK Y 3aBUCHOCTH O] HACTABHUX Caaprkaja, cnocoOHoCTH M notpeda yuennka. KopuctuTu Bepbanne merone
(MeToJa yCMEHOT M3Jaramba U AMjanollka MeTOAa), METOIe AEMOHCTPALM]e, TEKCTYaNHO-HIIYCTPATHBHE METOAE, ayAMo-Bu3yenHe Metoae. [Ipeanoxenn obauuu paja cy
(poHTaNHU, paa y rpynu Kao U UHAMBUAYATHU paj.

5. YIIVTCTBO 3A ®OPMATHBHO 1 CYMATHUBHO ONEILUBAILE YUEHHUKA

Y HacTaBM OPHUjEHTHCAHO] Ka AOCTH3aky UCXO/a MpaTe ce M BPeAHY]Y NPOLIeC HACTaBe U yuera, NocTurHyha yueHuka (TIpogyKTH yuerwa) U ConcTBenH paa. HactasHuk Tpeba
KOHTUHYHPAHO JAa MpaTH HanpeAak yueHMKa, KOju ce Orjiela Y HauMHy Ha KOjU YYEHUIM MapTUIUIHPAJY, Kako MPUKYIJbajy MOJaTKe, KaKo apryMEeHTYjy, €Bajyupajy,
noxyMmentyjy uta. Ja 6u spennorame 610 00jeKTURHO W Y DYHKUMjW YyUyerwa, noTpeOHO je YCKIAAWTH HHBOE UCXOLa M HAUMHe OuerwuBara. YueHuuu tpeba na casnajajy
MeTony 00jeIubaBarha MO3HATUX Ca/IPiKaja, BEIITHHY PEKOHCTPYKIMje U3riiena 3eMibe y reoiolikom BpeMeny. Kos BpesiHoBaba paja yHeHHKA NMOKETbHO je 1a YUSHUIU UMajy
NMOMORNHA CpesIcTBA KO OJIrOBAPaka, Kao ITO Cy: CAMOCTAITHO ypaljeHe wieMe, CKHIe WITH HeMe KapTe CBETa ca YHEeTHM NMOAALMa HacTaBHOT casipkaja. OOpaTHTH Nakmby Ha
TAYHOCT yroTpede reosolKe TePMUHONOTUje.

CyMaTHBHO OUCHVBarke je BpeaHoBamke nocTuriyha yueHuka Ha kpajy ceake peanuzobaHe Teme. CymaTHBHE oleHe ce O00Hjajy W3 KOHTPOJAHUX WM MUCMEHHX panoRa,
TECTOBA, YCMEHOT HCTIUTHRAMA, CAMOCTAITHIX WITH MPYITHHIX PajioBa YYSHHKA.

Y ¢opMaTHBHOM BpeHOBaMY HACTABHUK Ou Tpebano na NpoMOBHIIE MPYITHH JUjalior, 1a KOPHCTH NUTamka aa OU reHepucao nojaatke U3 faukux vaeja, amu U jga noMorHe
pa3eoj haukux uaeja, faje yyeHuuMMa noeparHe uHdopmauuje, a nopparie uHbopmaluje nodujeHe ol yUeHUKA KOPUCTH Aa NPUIAroJu NoayYaBare, oxpabpyje yueHuke na
OLICHYjY KBAJIMTET CBOT paja.

N360p uHCTpyMEHTA 32 (POPMATUBHO BPEAHOBALE 3aBUCH OJ1 BPCTE aKTMBHOCTH KOja Ce BpeliHyje, OHOCHO ¥ caMo NMocTUruyhe yueHuka Tpea YKIbyUUTH U HeroBo
NOHALLIAE.
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Hazus npeamera: HCTPAYKHO BYUIEILE

1. OCTBAPUBAILE OBPA30BHO-BACIIUTHOI PANA — OBJIMIM H TPAJAIBE

PA3PE: Teopujcka Hacrasa Bexbe IIpaxTuuna HacTasa Hacraga y 610Ky Ykynuo
I 70 0 0 0 70

2. IN/bEBU YUYEIbA:

- Vno3HaBawe ca MPUHLUMITMMA TeXHOJOIKUX OTlepalitja y Npouecy UCTpaxkHor Oyluerba;

- VnosHapare ca BPCTAMA M HAUMHY PAJA PA3IMUMTUX MAlUKHA U ypehaja Koju Cy caCTaBHU J€0 TEXHONOTUje UCTPAKHOT Oylletha;

- PasBujame BEIUTHHE y IPOLECY UCTPAKHOT GyIlCHha;

- OcnocobrbaBarbe yUeHHKa 12 PYKYje PA3IHUUTHM MallMHAMA, allaTHMA, HHCTPYMEHTHMA 33 MEpPEHbe Pa3iMuiTHX napameTrap (reoTeXHUUYKUX W XHAPOreosoIKUX) ¥
MPOLECY HCTPAKHOT Oylersa;

- Ocnocobsbapabe YUeHHKA Jla M3BPIIU MpaBuiaH u3bdop ypehaja 3a uctpaskHo Oyinemhe Ha OCHOBY KapaKTepPUCTHKA TEPEHA, Y KOJUM ce U3BPILaBa CaM UCTAKHHU
npouec;

- PazBujame cMuCIa 32 OPraHW30BAHM Pal, TAUHOCT, CUCTEMATUUHOCT, YPEAHOCT, ONPE3HOCT K eKOHOMUYHOCT;

- PasBujarbe aHATUTHYKOr MULLBEHA, JJOTHYKOT 3aK/bYYHBAA U NPOAYO/bUBAE HHTEICKTYAHE PaA03HAIOCTH;

- Pazeujame HaBuka yuenuka koje fie JonpuHOCHTH yHanpehuBaty U 3aLUTUTH XUBOTHE, PASHE CPEAMHE, 34PaB/ba HOBEKA U HerOBOI OKPYKEHha.

3. TEME, HCXOJU, TIPENTOPYYEHH CAJIPKAJA H K/bYYHH ITOJMOBH CAIPKAJA

Pazpen: Apyru
Topummu doug yacosa: Teopuja: 70 yacosa;

TEMA ncxoau K/bYYHHU IIOJMOBHU CAAPKAJA
ITo 3aBplueTky Teme yyeHuk he Outu y cramy ja:
o o0jacHu 3HayYaj ucTpaxHor Oyuierwa o Hcropujar uctpaxkHor Oyuiemna;
¢ 00jacHU NMPUMEHY UCTPAXKHOT OyIICHa o Hcrpaxno Oyuieme 1 nojam HcTpaxHe OyHIOTHHE;
¢ HaBeje rpaduyky eleMeHTe UCTpaXkHe OyIHOTHHE o Knacudukanmja nerpaskHux OylIoTHHA, rpemMa
Onimrre o HeTpaKHOM Gymemy « 00jacHu pajiibe U orepaLiuje, Koje ce U3BOJe Y HaUYMHy HU3pPaje U KOHCTPYKTUBHUX KapakTepHCTHKA.
e LMIbY M3paje UCTPaKHE OYIIOTHHE I'padmaxn pax:
e onuule KJacuuKaLMjy HCTpaKHHX OYIIOTHHA NPeMa HauYUHY o Ilpuka3s ucTpaxHe OYLIOTHHE Ca IEHUM €NeMeTHMA.

M3paae ¥ KOHCTPYKTHBHHMX KapaKTepPHCTHKA
e TIpUMe-yje nogaTke JobujeHe y knacudpukalmin

o 00jacHM TEXHUUKM MOCTYNAK UCTPaXKHOr Oyluema o TexHWUKH NOCTYNUM UCTPASKHOT OyLUeHa;

e PaA3NUKYyje HAYHH W3BOjEHa UCTPAKHOT DyLUEHa, Y OJHOCY Ha o TlIpyHUKTIN MeXaHHUKOT GyLUera NCTPaXKHUX
TexHO/10THje HCTPAKHOT OyLIeha paszapame cTeHa OylIoTHHA;

o 006jacHM MPUHUMIN poTaUHOHOT OyLiera o TIpHHUMNIK POTALMOHOT HCTPAKHOT OyLLEHa;

o 0GjacHM MPUHUMN yaapHOr Oyluera o TlpyHumny yaapHor Oylera;
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objacHH NPUIPEMHH MpoLeca, KOjH ce npuMetsyje npe uzsohemwa
MCTPaXKHUX OYLLOTHHA

OnMUIe pajrbe U Npoliece npe uzpoherma ucTpakHux GyloTHHA
paslIuKyje MeTO/Ie UCTPAXKHOT OylleHha

o0jacHH rpouec pyuHOT UCTpaXHOTr Oyliema

aHanu3upa rpaMUKH NpUKas rapHUTYpe 3a PyYHO UCTPaXKHO
Oywerwe

00jacHM eneMeHTe rapHUTYpE 33 PYHUHO UCTpaxkHO OylLIeHe
PaznuKyje BPCTe PYHHOr KCTpaxkHOr OyLierha

paznukyje 6yiehn npubop 3a pyuHo UCTpaskHO OyLUCHE, Y
3aBMCHOCTH OJ] IPHHUMIIA U CPEIMHA Y KOjUMa C€ W3BOAHW MpPOLEC
Oyuiera

OMUILE PYUHO UCTPAKHO OylueH:e

o0jacHH npouec MalMHCKOT Oyuieha

pasnuKyje BPCTe MaLUMHCKOT HCTPaXKHOr Oyluera

aHanu3upa rpaMUKy NprUKa3 rapHUTYPE 3a MALIHCKO POTALUOHO
Oyuieme

ofjacHu enemere 3a MaLUMHCKO POTALMOHO OyLueHse;

onuLUe MAILMHCKO POTAUMOHO OylueHe

aHanM3upa rpapMUKy MpUKa3 rapHUTYPE 33 MALIHCKO YAAPHO
Oyweme

objacHu enemMeTe 3a MaLUMHCKO YAAPHO OylueHse;

OMHUIIEe MAUIMHCKO YJIAPHO OylIeHe

aHanM3upa rpapuuKy NprUKas rapHUTYpPE 3a MALIHCKO YAAPHO
Oywere

objacHH enemere 3a MaLTMHCKO YAApHO Oylere

OMHUIIEe MAUIMHCKO YJIAPHO OYyIlIeHe

¢ MeToae UCTpaskHOT OylUueHa;
¢ PyuHO ncTpakHo Oyuieme;
o MallMHCKO HCTPasKHO OylIeHe
- Poraunono nerpaskro Oylieme,
- YaapaHo vctpaxHo Oyileme,
- KoM6uHOBaHO ucTpaskHo Oyluere.
I'padmuxu pax:
« [lpuka3s weme pyyHor Oyluewa;
¢ Ilpuka3z weme MamuHCKOr OyLIema;
¢ Ilpukas weme rapaurype 3a OyLieme;
« [lpuka3s uupkynauuje ucIulake y CUCTEMY jeHOCTPYKe
v AYIUIO
e JE3rpOBaHE LEBY,
o Ilpuka3s aMjamaHTCKe KpyHe.

Pansu paynas npu HETPAKHOM
Oyuiemy

oBjacHu npuMeHy pagHuX Gayla y Npouecy UCTPAKHOr Oylierha
paznukyje paase pamae
objacHH MpHMeHy paaHux Quiynuaa

o Ynorpeba paxHux dayniay npouecy UcTpaskHor
Oywema

¢ byllleme YHCcTOM BOJIOM;

e Ynorpeba rMHHOBUTHX UCILIAKA;

« CBojcTBa IIMHOBUTHX HCIUIAKA;

o Hcnnaka na 6azu nadre;

» [lonumepHa ucnnaka;

o Ynorpeba KOMIPUMOBAHOT BA3YXa;

o Ynorpeba XeMHjCKUX MperapaTa-reHa;

o Jopaum ucnnake 3a 6pxe Oyliemne.

I'paduuku paa:

o Tlpukas weme Oyuiewa y3 noMoh KOMIPUMOBAHOT
Bazayxa.
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e o0jacHU Kako HacTaje AeBUjaLMrja y UCTPaXKHUM OYLLOTHHAMA o [eBujauuja npu UCTpakHOM OylueHY;

e 00jacHH y3pOKe KPHUBIbEIbA OYIIOTHHE o V3poLu KpHBbersa OyLIOTHHE;
o pa3IuKyje y30pKe KpUuBberha OYUoTHHE o Mepemwe nedopmauuje;
o ofjacHu koju ce ypehaju kopucTe 3a Mepewe nedopmaiirja o YcmepeHo Oyiiere;
UcTpaskHe OYIIOTHHE o 3arnaBa W xaBapHja y TOKY UCTPasKHOT OylleHa;
o HaBeneH ypehaje 3a Mepetbe Jedopmauuja ucTpaxkue OyLIOTHHE o Tamnonuparme v UeMeHTALM]ja UCTPa-HUX BYIIOTHHE.
e 0GjacHU TOTPeBY YCMEPEHOT HCTPAKHOT OyleHa; I'padmaxu pan:
Ipo6:aemn npu nponecy e 00jacHU Kao ce M3BOJIM MOCTYNAK YCMEPEHOT UCTPAXKHOT Oyluetba o [lpuka3s weme TaMIOHMParsa BOXOHOCHOT cloja necka;
HCTpaKHOT GymeRa * OMUIIE MOCTYMAK YCMEPEHOT HCTPAKHOT Oyluewa; « Ilpuka3 weme nemenrauuje nomohy jenHor unu aga
o 00jacHM HACTaHAK 3arjiaBe U XaBapHje y TOKY [TpOoLeca HCTPaKHOT napkepa.
Oylema

e 00jacHH MOCTyNaK criacaBakba 3ariaaBJbeHOr npubopa;

e OIulle MOCTYMAK clacaBatba 3ariaBbeHor npudopa

o o0jacHW MOCTYNaK OTkNamaa Xapapuje y ucrpahnoj OylwoTuHy
e ONHMIUE MOCTYNAK OTKIaarha XapapHje y MCTPAKHO] OYLLOTHHH
e 00jacHU NOCTyNaKk TaMIOHUpamba

e 00jacHH MOCTyNaK LEeMeHTaLHje

o 00jacHM MOCTYMAK je3rpoBamba y3opaka o Jesrpopame;

e pa3IuKyje y30pKe TJia U CTeHa o Henopewmehienu u nopemehenu yzopuu;

e OMNULIE CKIAAUILTEE Y30paKa o Cxnapuuirere y3opaka;
V30DKOBAE H HCNHTHBALA Ha o 00jacHM KOja MCTIMTHBAHA CE M3BOAE Ha je3rpy UCTPAXKHMX o HcnuTuRama Ha je3rpy UCTpaxxHUux OyLUIOTHHA;
7 30p OyLoTHHA e OcMarparba, Mepera U MCIIUTHBAaA Y HCTPAKHUM
je3rpy v mcrpaskHuM GymoTauHAMA . .

¢ 00jacHH KOja ocMaTpatba, MEpPeba U UCMIUTHBAbE CE U3BOAE Y OylioTHHama;

UCTPAXKHHUM OYLLOTHHH o Ilpahewe ocHOBHUX napamMeTapa OylieAa.

o 00jacHM KOja CY OCHOBHH MapameTpu UCTPaXKHOr Oyliena

4. YIIVTCTBO 3A JNIAKTUYKO-METOAUTYKO OCTBAPUBAIGE ITPOTPAMA
Ha rioueTky cBake TeMe YUSHHKe YIO3HATH ca LUbEBUMA W UCXOIMMA HACTABe, OMHOCHO Yuekba, MIIAHOM paja W HauWHUMA OLCHUBabA.
[MpeamMer ce peanuzyje Kpo3 TEOPUjCKY HACTABY Y YUHOHHUM. [Ipenopyka y opraHuzalMju HacTaBe je Ja ce Mo HemesbaMa pealnsyje ABouac TCOPUjCKE HACTaBe U OJIE/bEehe Ce
He nequ. [Ipenopyuen 6poj yacoea no Temama 3a Apyry paspen je cnepehu:
e Omnure 0 ucTpakHoM Oyluerwy (4 yacopa);
TexHosoruje uctpaxkHor oywetba (30 vacoa),
Panuu duyunau npu ucrpaskHom Oyiueny (12 yacopa);
[MpoGneMu npu npouecy ucTpaxHor Gyiera (12 yacosay,
VY30pKoBatbe U UCIUTHBAKA HA je3rpy Y HCTpakHUM OyluotuHama (12 vacosa).

[Tpunukom peannsaumje TeMe OCIOHUTH CE HA NPEA3HAaba YYSHMKA U3 OMLUTE [€0J0ruje, TeXHHUKOT LpTakba ca HapTHOM IeoMeTpujoM W MuHepanorujom. [penopyka je aa
ce NPUIMKOM OCTBapHBatba nporpama uspalyjy 3aaaud koju he ce npuMerHBaTH Y NPaKTHYHOj HACTABHU U CTPYUHHUM npeamMeTHMa. MHCUCTHpaTH Ha CUCTEMaTHYHOCTH U
NPUMEHU CTEUCHUX 3Haba Y NPAaKCH.
3a camocTanaH paj yyeHHKa, u3paiy Npe3eHTalmja, 1 upTexe Tpeba NpUIpeMUTH pasiHIuTe CaMOCTaJHE aKTHUBHOCTH:

1. Ilpuka3z ucrpaxse OYLUOTHHE Ca H-EHUM €NeMEeTHMA.
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pUKa3 LeMe py4YHOr Oyluema.

PUKa3 LUeME MALIMHCKOT OyLuerba.

pUKa3 LUeMe rapHUType 3a OyleHe.

PUKa3 LMPKyJaUuMje UCIJIake Y CUCTEeMY JeAHOCTPYKE M AYIIO je3rpoBaHe LeBH.
PUKA3 JUjaMaHTCKE KpYHe.

PUKa3 LIeMe TAMIIOHUPamba BOZOHOCHOT ¢lloja Hecka.

pUKa3 LUeMe LeMeHTaluje moMoly jeJHOr WK JBa napkepa.

S NV NV Y
jo o B [ B R |

H360p MeToma 1 obsMKa paja 3a cBaky TeMy ofipeljyje HaCTaBHUK y 3aBUCHOCTH OJ HACTABHHX Cajpikaja, cmocoOHOCTU U noTpeda yUeHrKa, MaTepyjaTHIX U JPYTUX yeoBa.
Kopuctuty epbante meTone (MeTo/1a yCMEHOT M3/larama v AMjajiolika MeTo/a), METO/Ie AeMOHCTpalldje, TEKCTYaTHO-UIYCTPATUBHE METO/IE, METOIe MPOJEKTHUX 3ajaTaKa.
[Tpennoxkenn 06aMUM pana cy PPOHTAIHM, pad y CPyNH, pax y napy, MHAVBHAYAIHU pas.

5. YIIVTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLHEILUBAIBE YUYEHUKA

V HacTaBH IMIaBHU UKJb UCXOJA j& NMPaTe U BPSAHOBATH MPOLECHE CTABOBE U yuekhe, Kpo3 nocturuyha yuenuka u concrseHor paa. HacraBuuk Tpeba KOHTHHYHPAHO Aa rpaTy
Harnpeaak yueHHKa, KOjU ce Orjea y akTHBHOCTH YUEHHKA, KAKO NPUKYNIbajy NOJATKe, KAKO apryMeHTy|y, esanyupajy, JokyMeHTyjy uta. Ja Ou spennopame Oumo o0jeKTHBHO
Uy QYHKIHjHyUYeHa, MOTPEOHO je yCKITaJUTH HUBOS UCXO0/1a U HAUHHE OLICHHBAMA.

CyMaTHBHO OlICH:HBAILE je BpeAHOBame MocTUrHyha ydeHHWKka Ha Kpajy cBake peaidzoBaHe Teme. CyMmMaTHBHE olleHe ce J00Mjajy M3 KOHTPOJHHUX WIH MUCMEHUX PajioBa,
TECTOBA, YCMEHOT UCMUTUBAKA, CAMOCTAITHIX WK MPYIHUX PaoBa YUSHHKA.

VY (opMaTHBHOM BpeIHOBAIY HACTABHMK O TpeOano Ia MpOMOBMLUE IPYITHH AMjAJIOr, 1a KOPUCTH NMUTamka Ja OM reHepucao rnojatke W3 haukux vueja, ajd U Ja rnoMorHe
pa3Boj haukux uaeja, Ja je ydeHHUMMa rosparHe HHdopMauuje, a nospaTHe HHpopMaluje no0HjeHe ol yHeHHWKa KOPUCTH A2 NpUITaroan nojyvapame, oxpadpyje yueHuke na
OLEHY]Y KBATUTET CBOT paja.

N360p uncTpymenTa 3a GOpMATUBHO BPEAHOBAaH-E 3aBUCH O] BPCTE AKTUBHOCTH KOja Ce BPEeAHYje, OLHOCHO Y CaMO NOCTUrHyhe yueHuka Tpeba yibyUUTH U HEroso
TIOHALLaKe.
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Hazus npegmera: OCHOBE TPABEBHUHAPCTBA

1. OCTBAPUBAILE OBPA30BHO-BACIIUTHOI PANA — OBJIMIM H TPAJAIBE

PA3PE: Teopujcka Hacrasa Bexbe IIpaxTuuna HacTasa Hacraga y 610Ky Ykynuo

11 70 0 0

70

2. IN/bEBU YUYEIbA:

- VYnoszHaBamwe HajBaKHHWjUX rpaljeBUHCKUX o0jeKaTa U HHXO0Ba 3HAYaj Ha JKUBOTHY CPEIIMHY;
- VnosHaparme ca HauMHMMa H3BONEHA HAJBAXKHjUX rpaheBHHCKUM 00jeKara;

- Paseujame ceecTH 0 3HaUajy Mepa 3a nobosbllaBahe pajgHe cpeauHe mpu rpahemwy objekara;
- PasBujare HTepecOBamba 34 BPCTAMa reoJIoWKO-rpajeBUHCKHUX PajioBa;

- Pazeujame cTBapanavke cnocoOHOCTH MyTEM CAMOCTAIHOI Pajia yYeHUKa, CocOGHOCT;

- TloBe3uBatsa Teopuje ca npakcoM U GopMuUpatbe NpaBUIaHor O4HOCa MpeMa pajiy;

- PazBujame cMucIa 3a OpraHW30BaHM pajl, TAUHOCT, CUCTEMATUYHOCT, YPEAHOCT, OMPEe3HOCT H €KOHOMMUYHOCT;
- PasBujare aHATUTHYKOr MULLIbEHA, IOTHMUKOT 3aK/bYUHBAKA U NPOAYO/bUBAE UHTENISKTYANHE PAJO3HANOCTY;
- PasBujame HaBMKa yueHHKA Koje fie JOTIPUHOCUTH YHarNpejuBamy W 3alITUTH KUBOTHE, palHe CPeIMHE, 3paBiba YOBEKA U HErOBOI OKPYKeHa.

3. TEME, HCXOIW, ITPEIMTOPYYEHH CAJAPKAJA W KIbYYHH ITOJMOBH CAAPKAJA

Paspen: Apyru
Toauiutbu pona uacosa: Teopuja: 70 yacosa;

e 00jacHH KaKo ce W3BOJIC 3eMJbAHH PAIOBH, KOJ U3rpajithe rpaljeBUHCKOT
objekara Hacun

¢ npukaxe rpadguuky rpalieruHcky objekar Hacun

e 00jaCHM Kako ce W3BOAE 3eMJbaHH PaJOBH, KOA U3rpaime rpaheBHHCKOr
ofjekara 3acek

TEMA nucxoau K/bYYHH ITOJMOBHU CAJIPKAJA
Ilo 3aBplueTky Teme yueHHK he GUTH y cTawy Ja:
e 00jacHM 3HaYaj 3eMJbaHUX PaJOBa Y MpOUeCY H3rpamwe rpajeBMHCKUX ofjekara 3Hauaj u3yuapara 3eMJbaHUX PAAOBA W BPCTA
¢ pasiiikyje Bpcra rpaljeBuHCKuX objekara rpaljeBUHCKHX o0jekara;
¢ 00jacHU KaKo ce W3BOJE 3eMJbaHH PAJOBH Y Ty U CTEHCKUM Macama H3soljerse 3emMibaHnX pajosa;
e 0bjacHu kako ce obe3belyjy 3eMmaHy paioBy Y TNy U CTEHCKMM MacaMa O6e36eheme 3eMbanux panosa;
e TIpUMEHM Hauux u3Bohema n obezdehersa 3eMbaHuX PasioBa y Ty U CTEHCKHM Veek;
mMacama Hacun;

Bpcre 3eMmbannx ¢ 00jacHH KaKO ce U3BO/JIe 3eMJbAHU PAJIOBH, KO/ U3rPpajibe rpaljeBUHCKOT 3acek;

pagoBa o0jekara yceka Tanepuja;
¢ npukaxe rpaduyky rpaljeruHcky objexar ycek Henonuja;

TMozajmuinre rpalierrHCKOr MaTepujana;
TpaHcropT UCKOTIAHOT MaTepHjana;
OOpayyH 3eMIbaHUX pagoea.
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npukaxe rpaguuxu rpahesuHckn ofjekar 3acek

00jacHU KaKo ce U3BOJC 3eMJbaHH PAJOBU, KOI U3rpaime rpaljeBuHcKor
ofjexara ranepuja

npukaxke rpaguyxy rpaeBUHCKN objekat ranepujy

00jacHH KOjU ce 3eMJbaHu palioBH U3BOJIE KOJI ACMOHHja

0bjacHH KOjH ce 3eMJbaHU PAJIOBU W3BOE KO MO3ajMULITE rpaljeBUHCKOr
marepujana

00jacHu I'le M KaKo ¢e TPaHCTIOPTYje UCKOTIaHU MaTepHja

o6jacHu Kako ce obpavyHaBajy 3eM/baHH PALOBH, Y OIHOCY Ha PAHY CPeIUHY
npUMeHH 00padyHaBatbe 3eMbaHUX PAJIOBA, Y OJHOCY HA PAJHY CPeMHY.

Bpcre rpalleBunckux
o0jexarta

objacHu roaeny U HaMeHy caobpahajHuna

00jacHU HAUMH U3TPajbe IMyTeBa

00jacHu HauMH H3rpaabe npyre

objacHH HauWH Ha KOju ce onabupa u obenexara Tpaca caoopahajHue
npuKaxe rpaduuky Y31yxKHU W NONpedHd npodui caobpahajHuia
objacHu moaeny U HaMeHy aepoapoma

objacHu MoAeny ¥ HAaMEeHyY TyHenu

pazukyje MeToae u3bKjama TyHena

ofjacHu MeToIe U3bHjara TyHena

o6jacHu BPCTY U HAMEHY MOCTOBa

00jacHu BPCTY U HaMeHy OpaHa

CaobpahajHuue:
- TYTeBH,
- npyre;
Onabup u obenexxapare Tpace;
V3aykHU U nomnpedHd mpodun;
Aepoapomu;
Tynenu;
MocTORM;
XHUIPOTEXHUUKH O0jEKTH.

XuaporexHuuKe
MeJIHopanuje

o0jacHu 3Havaj MerHopaiiuje

pasiuKyje BpcTe Menuopauuje

06jacHH yTHUAj CHObAIIHUX U YHYTPALLFLUX BOAA HA 3eMJbULUTE
00jacHH ynory HaBO/HhaBabha

objacHu KonMauuja

objacHu Mepe Koje ce NPUMELbYjY 34 3aIUTUTY 3eMJBULUTA OJ] epo3uje
NPUMEHU Mepe KOje ce MPUMErbY]Y 3a 3ALITHTY 3eMIbULITA Of epo3Kje

Menuopauyje;

VTuuaj criojbaliHuX 1 YHYTPaLlbUX BOJIA HA
3eMIBULUTY,

HasonmwaBame;

Konmanuja;

3alITHTA 3eMIbULLTA Of €PO3Hje;

OcHose pynaupama

00jacHM HaMeHy TemesbHe jame

o6jacHn Kao ce U3BO/M TEME/bHA jJama

npuKaxe rpaduuKy TeMeSbHY jamy

objacHu xao ce obe3beljyje TemesbHa jama

MPUMEHH Ha4uKH n3Bohera n 06e36eluBama TeMesbHe jame

pasIKKyje BpCTe TeMeba

00jacH1 HaMeHY ¥ BPCTY IUIMTKUX TeMesba

00jacHU HAYMH HA KOJU Ce W3BOJIE TUNINTKH TeMEJbH MpUKaXe rpadMyKu IUTHTKE

Teopuja:

TemesbHa jama,
O6e36elierse TemerbHe jaMme;
[TnuTko GyHampame;
Hyboko pyHaupare.
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TeMesbe
e 00jacHU HaAMEHY U BPCTY AYyGOKUX TeMeIba,

¢ 00jacHU HAUMH HA KOjU CE U3BOJIE NyOOKH TeMEJbU;
e npuxaxe rpadguuku nyboke Temesse.

e 00jacHU BPCTY M HAYMH HACTAHKA CTEHA e Bpcre crena;
e pazuKyje BPCTY CTEHA e llemenr;

e 006jacHu HaMeHy LeMeHTa e beron;

¢ 00jacHH HAUMH HA KOjU ce A00Mja IEMEHT ¢ Oneka.

e NPUMEHH HaYMH Ha KOjU ce JoOHja LIEMEHT
¢ objacHu CBOjCTRA LIEMEHTA

I'paheBunckn ¢ objacHu HameHy OeToHa

MaTepHjau ¢ 00jacHU HAUMH Ha KOjU ce A00Mja OeToH

e NPUMEHU HAYKH Ha KOjU ce nobuja GeToH
« objacHu cBojcTea OeToHa

e 00jacHU HaAMEHy W BPCTY OIeKe

o objacHu HaYWH Ha KOju ce noduja oneke

« objacHu kao ce yrpalyje oneka

e MPHMEHU YTPaaby OIEKe

¢ 00jacHH Ha KOjU HAYMH Ce MpPHITpeMa rPaJWIHIITE,; ¢ [lpunpema rpaaunuuira;
Ovranmsanuia ¢ objacHu Mepe Koje ce Tpeba NPUMEHHBATH Y 3aLUTHTH JbYIH, PAAHUX CpecTapa o Mepe 3aluTuTe PagHUX CPECTABA,JbYACTBA U KUBOTHE
P 1ty M )KUBOTHE CpefHHe cpearHe.

rpalleBuHCKHEX pajoBa .
e TIPUMEHH 3aIITHTHE Mepe 3a OpraHu3aljy rpaljeBHHCKHX pajioBa

e opraHusyje rpaljeBHHCKe pajoBe

4. YIIVTCTBO 3A JMJAKTHYKO-METOJHYIKO OCTBAPUBAILE ITPOT'PAMA

Ha noueTky cBake TeMe yUE€HHKe YIO3HATH ca UM/bEBUMA H UCXOAHMA HACTaBe, OJHOCHO YUEHa, 11aHOM pajia U Ha4uMHUMA OLEHHBatba.
[Tpeamer ce peanusyje Kpo3 TEOpHjcKy HacTaBy y yudoHuuu. Ilpenopyka y opraHu3auujy HacTaBe je Aa ce Mo HeAebU opraHusyje asovac teopuje. [Ipenopyuen 6poj vacosa

MO TEMH 32 APYIH paspea je ciaeaehu:
s Bpcre 3emsbanux panosa (12 yacosa);

Bpcre rpaiesudckux objekara (24 uacora);
XunporexHuuke menuopaumje (12 yacora);
OcHoge pynnupama (10 yacora);

I'pahesuHckn marepujanu (6 yacopa);
Opranuzaumja rpaheBUHCKUX pasioBa (6 Yacora).

3a camocTaaH paj| yUeHrKa MoTpeGHO je MPUINPEeMUTH MaTepyjal U MpoBepy 3Hama yueHuka. [Ipennor 3a caMmocTanHu paj yueHuka je crieaehu:
1. Tlpuka3s npoduna ranepuje.
2. Tlpuka3s wemarckor nonoxaja aepoapyma.
3. TlpeseHTauuja XUAPOTEXHUUKUX OOjeKaTa.
4. TlpeseHTaluja O BPCTH MEIMOpH3aUMja.
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5. T'paduuxu npuxa3s BpcTa MIMTKUX TEMesba.
6. IlpeseHTauyja o npuNpeMy rpaguInILTa.

[Tpunukom peanmsaupje TemMa OC/IOHUTH CE HA NPe3Haba YYEHUKa K3 ONIUTE I'eooruje U MuHepanoruje Ilpenopyka je na ce npuavkoM ocTBapMBarba nporpama uzpalyjy
3a7alUu koju fie ce npuMebMBaTH Y NPAKTHUHO] HACTABU M CTPYUHHUM NpeaMeTMa. MIHCHCTUMpaTH Ha CUCTeMAaTHUYHOCTH W MPUMEHH CTEUEHHX 3Hatba Y NPaKCcH.

H360p meTona 1 obnMka pana 3a cBaky TeMy oapeljyje HaCTaBHUK y 3aBUCHOCTH O[] HACTABHMX calpkaja, ciocoOHOCTH W noTpeda yyeHHKa, MaTepHjaTHIX U APYTHX YCIIOBa.
Kopucrurn BepbanHe MeToae (MeToaa yCMEHOr M3narawa M AMjanolika MeTofa), METOAe AeMOHCTPAUM]e, TeKCTYalHO-HIyCTPpaTHBHE METOE, METOAE NPOJEKTHHUX 3aaTaKa.
IMpennoskeny oOMHLK paja ¢y GPOHTAIIHM, pajy FPYIH, paj y napy, HHAMBUAYATHH paj.

5. YIIYTCTBO 3A @®OPMATHBHO U CYMATHUBHO OHEILUBAILE YUEHUKA

V HacTaBM riIaBaHM Wb UCXO/IA j& MPATe U BPETHOBATH MPOLICCHE CTABOBE M YUEHe, Kpo3 nocTurHyhia yueHuka u corcteeHor paj. HacrarHuk Tpeba KOHTUHYMpaAHO Aa npaTtH
HAaIpeaK yUeHHKA, KOJU Ce OTJIe/ia Y aKTHBHOCTH YUEHHKA, KaKO MPUKYTIIbajy NMOAATKe, KAKO apryMEHTY]y, eBaTynpajy, I0KyMeHTyjy uUTa. [la 6u BpeaHoBame 610 00jeKTHBHO
1y GyHKLUMjHYYeHba, MOTPEOHO j& YCKIAAUTH HUBOE HCXO0AA H HAUWHE OLEHUBaA.

CyMaTHBHO OlICH:HBAILE je BpEAHOBae MOCcTUrHyha ydeHHWKa Ha Kpajy cBake peanuzoBaHe Teme. CyMaTHBHE oOlieHe ce To0Hjajy W3 KOHTPOJHUX WK MUCMEHUX pajioBa,
TECTOBA, YCMEHOT MCTUTHRAA, CAMOCTATHUX WITH IPYTHUX PaJIoBa yUSHUKA.

VY ¢opMaTHBHOM BpeIHOBAIY HACTABHMK O TpeOano Ia MpOMOBMLUE IPYITHH AMJAJIOT, 1a KOPUCTH NMUTaka Ja OM reHepucao noaarke U3 Haukux uieja, aav U Ja NMOMOrHe
pa3Boj haukux uaeja, Ja je ydeHHUMMa rosparHe HHdopMauuje, a nospaTHe HHPopMalHje 1o0HjeHe 01 yIeHUKa KOPUCTH J1a TIPWIAroy noaydaBamwe, oxpadpyje yueHuke 1a
OLICHY]Y KBAJIUTET CBOT Paja.

N360p nHCTpyMeHTa 3a (POpMaTUBHO BPEIHOBAK-E 3aBUCH O[] BPCTE aKTHBHOCTH KOja Ce BpeHYje, OMHOCHO Y caMo nocTurHyhe yueHuka Tpeba YKJbYUHTH U HEroBO
MOHALLIAE.
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Hazne npeagvera: T EQJIOIIKO KAPTUPAILE

1. OCTBAPUBAILE OBPA30BHO-BACIIUTHOI PANA — OBJIMIM H TPAJAIBE

PA3PE: Teopujcka Hacrasa Bexbe IIpaxTuuna HacTasa Hacraga y 610Ky Ykynuo
M1 70 35 0 30 135

2. IN/bEBU YUYEIbA:

- Yno3HaBamwe ca 3HaYajeM IeoJIoLIKe KapTe y I'eOJOLIKHM HCTPaXHBambHMA,

- PasBujame ciocoGHOCTH 32 yoUaBame U CxBaTarbe OfHOCa W3Mel)y Tonorpadcke W reosolke kapre;

- Ocriocobsbarame yueHHka 3a yuelnhe y uspajau v o6pajiy reosioLike KapTe ¢a NpaTeiiiM TeKCTYalTHO- rpauuKUM MPUKA30M Pe3yNTaTa HCIHTHRA:A;
- YnosHaBare ¢a OCHOBHHUM METOJAMA IeONIOIKHX UCTPAKHBAA HBHXOBOM 3HAUA]Y M MPUMEHH;

- Pazeujame pasyMeBarba 3Ha4aja JaJbUHCKE AETEKUM]€ Y PEONOILKOM KapTHPaY;

- OcnocobsbaBatbe 32 NPUKYNUbatbe U 00pady nojaraxa, 100UjeHUX IPUMEHOM Pa3IMuMTUX METOAA UCTPAKMBAILA: HA TEPEHY M Y KaOUHETY;

- OcnocobbaBame yueHuka 3a kopuiuheme mpubopa 1 MHCTpyMeHaTa 3a pajJl Ha TepeHy;

~  YnosHaBamwe ca MOP(ONOrijoM, PeHEe30M, KHHEMATHKOM M KIacH(HKALMjOM MeoIOLIKUX CTPYKTYPA U HbUXOBOM 3HaUYajy Y OCHOBHHMM M TPUMEH-EHUM HCTPKUBALIMA
reosioLike rpalje 3eM/bHHe Kope;

~ IlpenosHaBarse, ONMUC U CTATUCTUYKA aHANIM3a OCHOBHHX TUNOBA Ie0NIOLIKHX CTPYKTYpa (HabopH, pacenu, MyKOTHHE);

~ Ocnocobrbaratrbe 3a 00pany, aHAIN3Y U HHTEPIPETALIHjY CTPYKTYPHOT CKJIONA W jacHO Ae(pHHUCAE €NEMEHTA MIMKATUBHOT M JUCjYHKTHBHOT CKJIONA Y ME30CKOINCKO-
MAKPOCKOINCKOM BEJTHUHHCKUM TIOAPYY]Y;

~  TlpuMeHH METOAONOTH]Y FEONOLIKOr KapTHPakha CeIMMeHTHHX, MarMaTCKUX U METaMOPHHUX CTEHa;

- Yno3HaBame ca U3pajoM MperiaeHNux, AeTAJbHUX K CELHjaTHUX IeoJIOMIKUX Kapara;

~ IlpakTnyna oOyka y opujeHTaLM]H Ha TEPEHY, NPeaKEbE TEPeHA, OCMATPare H JOKYMEHTOBAE OCMaTpatba Ha TEPEHY;

- Pa3Bujarbe CUCTEMATUHHOCTH, NPELIM3HOCTH M CMUCJIA 32 TUMCKHN paj;

~ PasBujajy oaroropan oqHoOC 3a O4yBabe NPUPOJHUX PECYPCa U EKONOLUKE PABHOTEXKE;

- TlopcTHuame 3a najby CTPYHHM Pa3BOj M yCaBpLIABakE Y CKIAAYy ca MHANBUAYaJIHAM crOcOOHOCTHMA U noTpeGaMa ApyLUTBa;

~ Paseujare HaBHKa yueHnKa Koje fie JoNpUHOCHTH yHanpehuBamwy W 3aLUTHTH XKHUBOTHE, paJHe CPeArHE, 30paBjba YOBEKA U HEeroBOr OKPYHKeHa.

3. TEME, HCXOIW, ITPEIMTOPYYEHH CAJAPKAJA U KIbYYHH ITOJMOBH CAAPKAJA

Pazpen: Tpehn
lonuuiu doua yacosa: Teopuja: 70 wacosa; BexxGe: 35 uacoma; Hacrapa y 6noky: 30 uacoBa;

TEMA ucxoau K/bYYHHU MOJMOBH CAIPKAJA
Ilo 3aepruerky Teme yueHuk he 6utH y cramy ja:
Teopuja: Teopnja:
OcHOBHY NOjMOBH U3 s JeduHULIE 33]aTKe Fe0JOLIKOT KapTHpatba U Be3y ca APyruM o [Ipeamet mpoyyaBamwa U OCHOBHE AeUHULM]E
reoJIOMKOr KApTHpAamha reosIOWKUM JMCUMIIIMHAMa e [Toaena reonowkux xapara
* HaBEe/e HAYMHE NPHMKA3A Pa3y/TaTa IeoJOLKOr KapTUpama e OnuwTH npernea MeTOAMKE W3paAe OCHOBHE I€OJIOLKE KapTe
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Harpasu pegocjel y u3paim reoJIOKUX Kapara

Tonorpadcka ocHOBa Y
reoJIOIKOM KaPTHpPaRy

Teopuja:

06jacHu 3aBUCHOCT MOP(ONIOTHje TepeHa o/1 reosolnke rpalje Tepena
JeduHuine yaory ronorpapcke OCHOBE y €OIOLUKOM KapTupakby
HABEIE CBETCKE CTaHAApAe NpUMeHe KapTorpadckux npojekuuja
objacHu xoopauHaTHu cuctem Cpbuje

TNIOeNH JINCTOBE Tonorpadcke kapre

objacHu obenekaBame JUCTOBA TONMOrpadeke Kare y 3aBHCHOCTH O/
pa3zmepe

NpUKake HOMEHKIATypy ancrosa nocrojehe OcHoBHe reonoluke
kapre Cpbuje

Jedunuilie pazmepy Tornorpadceke Kapre

objachHu canpixaj Tonorpadeke kapre

npenosHaje o3Hake 3a o0jexkTe U nojaege Ha Tonorpad)ckoj KapTu
KIacH(HKyje TUMIOBE M BPCTE TOMOrpadckux kapara

HaBe/e 3HaYa] NojaTaka MpUKa3aHux Ha Tonorpad)ckoj KapTH TOKOM
TEPEHCKUX UCTPaKUBaHba

00jacH HAUMHE HAAXKCHA CTajauLITA

Teopuja:

Tonorpadceka kapTa Kao NojI0ra y reoJIOUIKOM KapTHpay;
Tonorpagcka ocHosa;

Kaprorpadcke npojekuuje;

JlpskaBHY KOOPAMHATHU CHCTEM;

Homenknarypa aucrora Tonorpadceke v reonouike kapre
Cpbuje;

Caapskaj, TUMOBU U BPCTe TONOrpapCKUX Kapara;

Yurare — pazymeBare Tonorpafeke Kkapre;

Hanaxeme crajanuira Ha Tormorpagckoj KapTi.

Bexoe:
Pag Ha pa3iMuuTHM TONOrpadcKHM OCHOBaMa:

oapenu pasmepy Kapre

Haupra ["ayc — KpurepoBy Mepexy 3a naty kapry

HCLIpTa U30XHIICS HA OCHOBY JATHX KOTa

oJIpean KoopAMHATe 0abpaHHX Tadaka

u3padyHa pacrojamwa usmelly sanarux objekara

u3Mepu asumyre usmely oapehenux objekara

U3pavyHa 3a/aTy MOBPLIMHY (F€OMETPHjCKY, HENPABUITHY )
n3mepu Harub (ogabpanu 0OJeKTH Ha KapTH)

HaupTa Tonorpadcku npodu

Bexoe:

[ayc — Kpureposa KoopuHaTHa Mpexa,
Hurepnonanwja;

Mepema Ha Tonorpadckoj KapTu;
Tomnorpadeku nmpodu.

T'eosomka rpadguka

Teopuja:

objacHu canpiKaj reosyoLIKe KapTe

HaBe/ie BAHOKBUPHM CaJIpiKa] NeosTOLIKe KapTe

Jie(hUHHLLIE KAPTHPAHY jeIMHULLY

HaBeJe KpUTepHjyMe 3a H3Bajare W AePUHHCAbEe KAPTUPAHHX
jenuHuLa

03HAYM CTAPOCT KAPTHPAHE jeIMHULE

00jacHu BEPTHKAIHE U XOPH3OHTAIHE OAHOCE KAPTHPAHUX jeAWHULA
PasnyKyje TUMOBE KapTHPaHHX jeNUHHLA

00jacHu BPCTE reoJIOUIKMX IPaHHIA U CUI'YPHOCT HUXOBOT M0J107Kaja

Teopuja:

Marnen v caapxaj reonouke Kapre;

Kaprupana jeaunnua;

O3HauaBame CTAPOCTH KAPTHPAHKX |SAWHHLA;

[Mpykas kapTHpaHUX jefMHHLA Ha FeONOLIKOj KApTH
(CEeIMeHTHHX, MarMaTCKIX, MeTaMOP(HUX KapTUPAHHX
jenuHuial;

OnHOoCH KapTUpaHUX jeIuHULA (BEpTHKANHE U
XOPU30HTAIHE TPOMEHE);

["eostouIKe rpaHuLIe — IPAHKLIC N10ba KAPTHPAHHUX jeNHHHULIA;
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HaLpTa O3HAKE 3a MPaHMLe KapTHPaHHUX jeAnHULA

objacHu canpiKaj iereHae KapTupaHux jeAnHuLa

HaBeJIe CalpiKaj JIereHAe CTaHAapAHMX O3HaKa

HarnpaBu pasfivky usMel)y JereHsie KapTHpaHUX jeIMHULA W JIereHe
CTaH/AP/IHAX O3HAKA

JeuHULIE MeONIOLIKH MPodun

HaBezle Penocsies U3paae reooKor npopuna

Je(uHMILIE IMeOJTOIIKH CTYO

KPaTKO OMULIE KOJIOHE IeoNioIKOr cTyba

Jlerenpa kaptupaHux jenuHuLa;
Jlerenna craHaapaHUX O3HAKa;
["eonowku npodun;

["eosnoiuky cTy6.

Bexoe:

MCLPTA IMeOJTOLIKY KapTy Ha OCHOBY JAaTHX rojaraka

NpHKaXKe KapTHpaHe je/IMHHULIC Ha TeONIOLIKOj KapTH (CTAHAapIHAM
0O3HaKaMa)

KOHCTPYWLUE [e0JIOLIKe MpaHiLe

MPHKAKE eoJIOLIKE IPAHHLIE HA MEONIOLIKO] KapTH

HaL(pTa JIereHAY KAPTUPAHUX jeMHULA 32 01abpaHy reosomKy
KapTy

HalUpTa JIereHAy CTaHIapIHUX O3HaKa 3a ofabpaHy reoJlouKy KapTy
H3paliy 384T’ FeoIOWIKM NPOdhuIT

U3pajau reosoliku cTyd 3a onabpany obnacr

Bexoe:

IMpuka3 kapTHPaHUX jeAMHHULIA HA TEOJIOLIKO] KapTH
(ceMMEHTHHX, MarMaTckuX, MeTaMopdHH KapTHPaHUX
jeaunuua);

[eonouike rpaHuLie — rpaHHLEe NOJba KAPTHPAHKX jeINHILA;
TeoMeTpHjcka KOHCTPYKILIHja FEONOLIKE IPAHHLIS,
KoHcTpykupja nerexsie KapTUpaHuX jeaquHuLa;
KoHcTpykupja nereHie cTaHgapIHUX O3HaKa;
KoneTpykuuja reosiotnkor npoduna;

KoHeTpykuuja reosiotnkor cryba.

Ilpumena nasuHCKe
AeTeKUHje V reoI0mKoM
KapTHpamky

Teopuja:

JepUHHLIE TATbHHCKY A€TEKUHjY

HaUpTa LeMy MPUHLMNA JajbHHCKEe JeTeKLuje

HaBEJEe OCHOBHE €/IEMEHTE Y NMpOoLIeCy AaTbHHCKE JEeTeKLHje
neduHHLIe oGjeKaT nocMaTpama

HaBe/1e JICNOBE CTISKTpa e/IeKTPOMarHeTHe eHeprije
Ki1acupukyje ceHsope

oGjacHu Tunose rnarhopMu

JeuHLIe CHUMaK

00jacHu aHaIM3y M UHTEPIIPETALH]y CHUMKa

00jacHu cTepeoyTHCaK U Yrao KOHBEPreHumje

HaBeJe HauMHe N00Hjarba TPOAUMEH3HOHATHOT MOAeNa —
penpoayKLHja crepeoMosena

00jacHN MPUHLIMIT aePOCTEPEOCHUMaba

PasIMKyje y34yKHU U [ONPEYHH IPEKIION aepOCTEPEOCHHMAKA
HaBe/le KapaKTepUCTHKE aepocHMaKa

HaOpoju cTaHAapAHE O3HAKe HA CHUMKY

o0jacHU CTepeOoCcKONHMjy aepocHUMaka(cTepeonoapyyje, crepeonap,
CTEPEOTPUILIET)

HaBeJe BPCTe reoJIOLLKUX NOoJaTaKa KOjH e NPUKYIIbajy ca
aepocHUMaKa

Teopuja:

OCHOBHH TNOJMOBH JIaJbHHCKE JETCKIIH]E;

JlamuHcka JeTekumnja — HCTPaKHBAYKY METOA WIH HayuHa
obnacr;

OCHOBHH MOJMOBH O a€POCHUMLIUMA;

Crepeockornija aepocCHUMAKa;

[Tpukyn/bare reoNoLIKUX NojaTaka ca aepoCHUMAKa,
dororeosiolka KapTa;

OCHOBHH ITOJMOBHM O KOCMHUYKHM CHUMLAMA;
[pukynmarme reoJoLKUX NOAaTaKa ca KOCMUUKHX CHUMAKa;
MoryhHocTH npuMeHe Ja/bHHCKe AETEKLM]E Y re0NOKUM
UCTPaXKHBabHMMA.
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o objacHu caapikaj u iereHny GoToreoNouKe Kapre

e HaBeJe OCHOBHE MOjMOBE O KOCMHUUYKUM CHUMLIMMA

¢ 00jacHU CUCTEMATCKAa KOCMMYKA CHUMAaha 3eMJbe U MUCH]E

o 00jaCHH MPUHIIUIT CATESTUTCKOT CHUMAHha

e HaBeJe KapaKTePUCTHKE CATETUTCKOr CHUMKA

o 006jacHU NPUHUMIIE PEONIOLIKE AHATH3E W UHTEpIpeTaLuje
KOCMUYKUX CHUMAKA

¢ HaBelle KaTeropHje reoJIolIKUX rojaTaka Koju ce 106ujajy ca
KOCMUUKHX CHUMAKA

e UMEHYje 0DNACTH reONOLKUX UCTPAKHBAA Y KOJUMA CE MPUMELbYje
Ja/bMHCKA JeTeKuuja

e HaBeje NMPEAHOCTH U OTpaHUYeHa MpHMeHe JaJbUHCKe JeTeKLHje

Bexoe:

e 1I0CMaTpa cTepeocHuMke 6e3 nomMoliHkX cpeacrara
¢ [OCMATPA ACPOCHUMKE KOpUUIRCHEM CTepeOCcKona
o U3BPIIN BU3YETHY aHAIU3Y CATENUTCKOr CHUMKA

Bexoe:
o AepocHHMUM;
¢ CaTenUTCKU CHUMIUM.

CHcremMarcKo reoJ0UIKo
KApTHpambe

Teopuja:

e HABEJIE OCHOBHE MPUHIIMIE FeONIOLIKHX UCTPAXKIBAA

e 00jacHW MPUHLIKO TUMCKOT paja

e HABENE OCHOBE MPHUHLMNA XOMOTE€HHX PeroHa

o neduyuwe npuHuun Hagorpaljueamwa

e OTHUILIE CBOJUM PEUNMAa TOK UCTTUTHBRAA Y MEeONOIIKOM KapTHPamy
e HABENE OCHOBHE KAPaKTEPUCTHKE PEKOrHOCLMparba

e Hapeje THIOBE peambynaumje

¢ HabpOju AKTUBHOCTH KOj€ C& U3BOC Y MPUITPEMHOM TIEPHOTY
o 00jacHu capskaj MporpaMa KapTuparba

e HaBeAe KpuTepujyMe Kiacudukaluje TepeHa

o ONUILE MIAHKPAE HAUWHA TEPEHCKOr paja

¢ 00jacHH WITa YUHH JIMYHY U SKHITHY ONpeMy

» 00jacHu MeTOje npenacka TepeHa

o neduHMIIE U3JAHAK

e MpHUKaXKe CTajHE Tauke W MapuIpyTy Ha KapTu

e PA3MKYje TEPEHCKHU 3aNUCHUK Ol TEPEHCKOT AHEBHUKA

e WIIYCTpPYj€ CKHLY M3/1aHKa

e KPATKO OMULUE re0/IolKy Gotorpadujy

s 00jacHU MaTepujasiHy AOKYMEHTALIH]Y

Teopuja:
e OCHOBHM NPUHIIMITH FEOJIOMIKAX HCTPAKHUBAA!

- IPUHLMI THMCKOT pAa,
- NPHMHUMI XOMOTSHUX Pervoua,
- nmpuHUMN HaporpahuBama;
¢ [Ipernen Toka uCUTUBAMA,
o Bpemencku nnax ucTpaskuBama (peKOrHOCLMpPambe,
peambyaumja);
o [lpunpema 3a kapTupame;
o [lporpam kaprupama;
o OnpeMa 3a KapTUpame;
o [Ipukynsbare nojaTaka Ha TEPEHY:
- IpeNaXeme TEPEeHa,
- TauKe ocMaTpama,
- IUIAHUPAbE MapLIPyTa;
o JIoKyMEHTOBaWe TEPEHCKUX OCMaTpama (TeKCTyalHa,
rpaduuka U MaTepujamHa JOKyMEHTaLU]a).

Bexoe:
e Ypany reoNoLIKY KapTy Ha OCHOBY TEPEHCKOr AeBHUKA U
JOKYMEHTALVIOHE KapTe

Bexoe:
e TepeHCKU AHEBHUK;
o JIOKYME@HTALMOHA KapTa.

| TeKTOHCKA HCIHTHBAIbLA

Teopuja:

Teopmuja:
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o eUHHLIE TEKTOHCKA UCITUTHBAbA

s palLWIAHK MOAPYYja NocMaTparba

e HaBeJle OCHOBHE IUIaHape cKiiona

e HaBeJie OCHOBHE JIMHeape CKItona

e KpATKO OIMHLIE TEPEHCKO HCITUTHBALE TINIaHApa U JTHHeapa

s edHHMLIE reoneTaHE KAPAKTEPUCTHKE

s 00jacHU MEXaHUUKO OOJIMKOBALE CTEHA

e HaBezle eJleMeHTe Habopa

e UIIYCTpYje Habop

s npukaxe Mopgonolike nojeie Hadbopa

e pasMKyje KUHEMaTCKe TUMOBe MocTaHka Habopa

o 00jacHU TEKTOHCKE YCIIOBe MocTaHKa HaGopa

¢ 00jacHW METOAMKY UCIUTUBALbA HAOOPA Ha TEPEHY

e HaOpoju CTPYKTYpe HUOKer peaa Ha Habopy

e MpUKaKE BPCTE KIMBAXKA

e HaL[pTa O3HaKe 3a Habope

e YCMOCTaBU Y3ajaMHU OJHOC Hampe3atba W pyNnTypHUX Aedopmalidja

o KNacuduKyje pynTypHe CTpPyKTYpe

s HaUpTa TPOOCHM enuncouns aeopmauuja

e KIacH(HKYyje MyKOTUHE

s HaLpTa eNeMeHTe paceja

s 00jacHU BEKTOp LEJIOKYTIHOT KpeTarba

e TpUKaKe KTacudpUKallyje pacena

e HalpTa CIOKeHe paceaHe obanke

» 00jacHu yTBpljNBarke KpeTara Mo paceny

¢ 00jacHH TCPEHCKO UCTIMTHBALE MYKOTHHA U paceaa

o YIOpEI MyKOTHHE U pacese

s HaUpTa O3HaKe 3a MYKOTUHE W pacene

s MPHUKaXE EJIEMEHTE HaBNaKe

o JehUHULIE KPABbYIITH

s 00jacHU HAUMHE CTATUCTUYKOT MpUKa3uBar-a AehopMaLMOHUX
obnrka

¢ Onuure KapaKTEPCTUKE TEKCTOHCKUX UCTTUTHBAA,
¢ [loapyuje nocmarpama;
¢ OcHOBHe TU1aHape CKJIoTa,
¢ OcHOBHe JIMHeape CKJIONa,
o TepeHcKko UCNIMTHBARE TUTAHAPA W IHHeapa;
¢ Onpehjuearbe reoneTalHUX KapakTepPUCTUKA,
o MexaHUuKO OGIUKOBAKE CTEHA;
¢ Hcnutusamwe HaGOpHUX OOJIHKA:
- Enementu Habopa,
- Mopdonouike noaene Habopa;
o MexaHusaM cTBapama Habopa;
o TeKkTOHCKM YCIOBH CTBapara Habopa;
o CTpyKType HIDKEr pefa Ha Habopy;
e Metoauka vcnurupame Habopa;
e [Ipukasupate Habopa Ha KapTH;
e HcnuruBame pynTypHUX CTPYKTYpa;
¢ TekTOHCKE KOOpAMHATE U TPOOCHH EJIMIICOMA AedhopmaLiyja;
o Knacudurkauuja nykoruHa;
o Mcnurusame paceia (e1eMEeHTH pacena);
e Kperama o pacemy — BEKTOp LETOKYTHOT KPETama;
o Knacudukaouja pacena;
o CnosxeHu paceaHu obauuy;
o YTBphuBame KpeTama 1o pacesmy;
e TepeHCKO UCTIMTHBALE pacesia v MyKOTHHA;
o [Ipukasupame pacena v NyYKOTHHA Ha KapTama;
o Kpamyuwiru u HaBnake;
o CrarHcTHuKo NpHKasuBatbe Habopa, NyKOTHHA U pacena.

Bexbe:
s TIPUKaXKE [UIAHAPE W JIMHEeape Ha MOJOXKajHO] JIONTH
e pelIaBa 33JaTKE HA MMOJIOXKAJHOJ JIOMTH

BexGe:
o Carncruuka obpasa noaaraxa;
o Ilonoxajua sonTa.

Kaprupame cennMeHTHHX
cTeHa

Teopuja:
e HaBeJe OCHOBHE NpobiieMe UCnuTHBaka celdMeHara U

CEIMMEHTHHUX CTeHa
e pa3BpCTa CEAMMEHTEHEe CTEeHE M0 FeHe3H M AMjareHesu
e ONULUE JMTONOLUKH CACTAB CEAMMEHTHUX CTeHa

o JeduHuLIe CAOjeBUTOCT

Teopnja:
e [‘eonowko kaprupamwe ceauMeHaTa M CeIMMEHTHUX CTeHa

e Bpcte cenumenarta U ceIMMEHTHUX CTeHa
e C10jeBUTOCT CEAUMEHTHUX CTEHA

e [leGmuna cnojesa

o CenuMeHTHE TEKCTYpe
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oGjacHu 3HAYA] UCTIUTUBAbA CJIOJEBUTOCTH

npuKake ocobHHe CI0JHUX MOBPUIN

pasnuKyje ciojese no AcObUHU

HaGpOojU CeAMMEHTHE TeKCType

objacHu HauMH neduHKcama Goje Ha y30pKy CTeHe

HALPTA TUTONOLIKE O3HAKE CETUMEHTHUX CTEHA

HALPTA JTUTONOLIKE O3HAKE 33 TBOPEBUHE KBAPTAPHUX HU30BA
o0jacHu BpcTe JIAGOPATOPHjCKUX UCTIUTHBAbA CEAMMEHTHUX CTEHA
pasnuKyje AeTabHU U NPErieaAHH JTOKATHU reoNIoLIKY cTy0
HaBe/le KOJIOHE JIOKANHOT Ie0NOLUKOr cTyba

00jacHd HAUMH NPUKYIbatba MOAATAKA HA TEPEHY 3a U3Paay
JokanHor cTy6a

¢ boja cenumMenTHHX cTeHa

¢ JluTONOoWKE O3HAKE CEAUMEHTHUX CTeHA

¢ KBaprapHe TBOpeBUHE

¢ JlaGopaTopujcka UCTTUTHRAKA CETUMEHTHUX CTEHA
o JlokamHu reonomky cryd

Kaprupame MATMATCKHX U
MeTramMopHUX cTeHa

Bexoe: Bexoe:
e HaupTa JOKAJIHM reoJIOWKH cTy6 Ha OCHOBY JATHX TojaTaka o JlokanHu reonowxu cryd.
Teopuja: Teopnja:

HABELE OCHOBHE KAPAKTEPUCTUKE MArMATCKUX CTEHA
06jacHu MpoLec HACTaHKA MArMarCKUX CTeHa
pasnukyje nyOHHCKE U U3JTHBHE MarMaTCKe CTeHe
OMHILIE HAYKHE MMOjABJbUBAA IITYTOHUTA

PA3NUKYje eKCTEPHH W MHTEPHU KOHTAKT

OMULUE HAYMHE TOjaBIbUBAbA BYJIKAHUTA

OTHILIE CTPYKTYPHO-TEKCTYPHE KAPAKTEPUCTHKE MArMaTCKUX CTEHA
o6jacHu oapeady CTapoCTH MIYTOHUTA U BYJIKAHUTA
HALPTA JIUTONOUIKE 03HAKE MAPMATCKUX CTeHA

HABE/IEC OCHOBHE KAPAKTSPUCTHKE METAMOP(PHHX CTECHA
orviie oj1peIly cTapocTy MeTaMopdHHUX cTeHa
HALPTA JTUTONOLIKE O3HAKE METAMOP(HUX CTEHA

o ['conowiko kapTupambe MarmMaTHira;

o KaTpupame nayToHCKUX MarMaTckux CTeHa;
o Kaprupame By/kaHHTa;

e [eostouiko kapTupame MeTaMophHUX CTEHA.

IToceOHa HCNUTHBAKLA NPU
H3PajH OCHOBHE I¢0JI0LIKe
KapTte

Teopuja:

oOjacHH 3HaUaj HCTIMTHRAA MHHEPAITHUX CHPOBHHA

HALPTA 03HAKA 32 MOjaBe U JIKULUTA MUHEPATHUX CHPOBHHA
HaGPOjH OCHOBHE HHXESHEPCKO-Te0NoOLIKe 0cOBHHE Koje ce
OCMAaTPajy TOKOM IFeOOLKOT KapTHpama

HaBeZe OCHOBHE XHIPOreooLike ocobune

Hal[PTa 03HAKE 332 OCHOBHE HHIKEHEPCKO-T€OIOIIKE U
XUJIPOTEOJTOLIKE MOjaBe

HaLPTAa 03HAKe 33 reoMophONoILKe Nojase

HaBeJie BPCTE CEeLMjalIHUX I'eoNTOLIKHUX Kapara

Teopuja:
¢ HcnutuBama MUHEpATHUX CHPOBUHA;

o HMHxewepcko-reosollka HCNHTHBAA;
o XUApOreoNoUIKa HCIUTHBAA.

o [‘eomMopdonouika HCUTHBArbA;

o CrieuujanHe reonouike Kapre.

Hacraga y 6s10Ky

opujeHTHLLe ce Ha TepeHy y3 nomoh Tonorpadceke Kapre U koMraca,
KapTUpa cTeHe (CeIMMEHTHE, MarMaTcke U MeTamopdHe), BpLuu
ONMC CTeHa, youasa reolouike nojase 1 aedopmaumode odmmxe,
CKULMpA W3/IaHKe, PHKYIUba HO/JIaTKe 38 JIOKATHE IeosIoLIKe

o ['eonoLIKo KapTUpame TepeHa 3a pazIuuuTe NoTpede;
o Tonorpagcka ocHoBa;

o Onuc crajHe Tauke;

o Mepemwa koMIacoMm;
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cTyboBe, MEpH MPOCTOPHY OPUjeHTALM]Y TUIAHAPA U JIMHeapa, o HM3pana TekcryanHe u rpaguuke 10KYMEHTALM)e;
doTorpaduiie H3naHKe U reOJOLIKH HHTEPECAHTHE JeTalbe, Y3uMa o [Ipukynibare MaTepujaiHe JOKYMEHTALU]E.
y30pKe cTeHa M (GOCUITHOT MarepHjana 3a IeTaJbHe aHau3e, BOAU
TEPEHCKN 3aITUCHHK, cpeljyje TepeHCKH AHEBHHUK.

o u3paljyje TeKCTyaaHy M rpadpHuKy A0KYMCHTALH]y.

o cpelyje MaTepujaiHy NOKYMEHTALU]Y

4. YIIYTCTBO 3A JUJAKTHYKO-METOANYKO OCTBAPUBAIGE ITPOI'PAMA

Ha nouerky cBakor MoAy/a y4eHHKe YIMO3HATH Ca [MJBEeBHMA U UCXOAMMA HACTABE, OJTHOCHO Yueha, MIAHOM paja U HAaUMHAMA OLIeH-HBaba.

[Tpenmer ce peanusyje Kpo3 TeOpHjcKy HacTay, BexOe W HacTaBy y OJ0OKY, v yUHMOHHUM, KabuHeTy W Ha Tepeny. [Ipenopyka y opraHusaumju HACTaBe je Ja Ce N0 HeNesbU
OpraHu3zyje IBoUaC TeOpHje U OAEJbEE ¢ HEe SN, OJIHOCHO je/IaH yac BexKOU U ofiesbetbe ce e Ha rpyne.lIpuinrkom peannsaidje BesxOU v HacTage y OJIOKY YUSHHLIM Ce
nenie y rpyrne o 15 yuenuka. Tokowm Hactage y 650Ky npenopyuyje ce GopMupame TuMoBa 071 3 710 5 yueHuka y Tumy. [peropyuen 6poj yacoBa no moayny 3a Tpehu pazpen
je cnenehu:

OCHOBHM NMOJMOBH U3 FEONOIKOT KapTupama (3+0 vacora);

Tonorpadcka OCHOBA Y reoIOIIKOM KapThpamy (7+6 uacosa),

I'eonoiuka rpaguka (10+12 yacopa);

[NpumeHa nabUHCKe IeTEKUHje Y eoIoIKOM KapTrpamy (8+2 uaca);

CucremMarcko reosiomiko kaprupame (10+6 yacosa),

TekroHcka ucnuTupara (19+3 vaca);

Kaprupamwe cenumenTHUX cTeHa (§+6 uacoga);

KapTupamwe Marmarckux 1 MmetamopgHux ctesa (3+0 yacora);

[MoceGHa ucnUTHBabA TIPH U3padd OCHOBHE reojioulke kapte (2+0 yacopa);

Hacraga y 6noky (30 uacosa).

3a capnaljuBarbe OBOr MporpaMa HeEoNxo0AHO je NpeJ3Hare U3 OCHOBHUX CTPYYHUX NPeIMETa ONLUITe [e010r1je, MUHEpaNorije, NeTposoruje, YuTata Tonorpapekux Kapara
1 vcropujcke reonoruje. Caapxaju osor npeamera omoryhasajy yueHuUMMa capnaljupambe OCTaIMX YKECTPYHHUX NpeAMeTa Kao WTO Cy: OCHOBE XHAPOreoJor1je, Meroaa
XUAPOTEOJIOLIKUX UCTPAKHBALA, HHIKEILEPCKE Ie0NIOrHje, HCTPAKHOr OyLuetbe, FeOTEXHUUKIX HCTPaXKKBatba, METOAA NpUMetbeHe reodusnke U Ap. OCHOBHA TEOPHUjCcKa U
NIPaKTHYHA 3Haka U3 OBOr npeaMera oMoryhasajy yueHuKy 1a cxsari MefiycoOHY NOBE3aHOCT H YCJOBIbEHOCT MOjeHHUX Fe0N0LIKHX AUCLIUMIHHA, KA0 U NPUMEHY
CTEUSHHX 3Hakba Y MPaKCH.

3a camoctaiHe BexxOe 1 OJIOK HACTABY, MOTPEOHO je MPUMPEMUTH MaTEpHjaJl U MPOBEPY 3Haa yueHuka. biiok HacTapy Tpeba opraHu30BaTH HA TEPEHUMA Ca MHTEPECAHTHUM
reosIoIKUM MojaBama 1 ofjekaruma, Ban beorpaja. OBako opraHusoBaHa 610K HacTapa, Npyka yueHULMMa MOTyRHOCT Aa MPakTUYHO NPUMEHE CTeUeHa 3Hamba O
NIPUKYIUbaby MOJATAKA HA TePEHY, Y30PKOBaky CTeHa U ocunHOr MaTtepujana 3a n1abopaTopyjcKa HCIIUTHBAKA W MPUKa3HBakey pe3yiTara ucTpaxyeamwa. Haunn
opranuzauyje 60K HACTaBe HA TEPEHY, YTHUE Ha pa3BHjake CUCTeMAaTHYHOCTH, CAMOCTAIHOCTH Y paly v ocehiarsa 3Hauaja TUMCKOT paga. YueHuke Tpeda ocrnocobsbaBaTi
3a: CAaMOCTATHO NPOHANIAKeHHE, CUCTEMATU30Bae U kKopuLiherwe HHbOpMaLMja U3 PazIMIHTHX U3BOPa (CTPYUHA IMTepaTypa, UHTEPHET, YacoNvcH, YUOSHUUN); BU3YENHO
onaxkame, nopehieme 1 ycrocrarmbare Beza M3Mely pasnuuuTHX cajipxaja (HIp. MOBE3NBABE CA/IPKAja NPeIMETa ca CBAKOJHEBHUM MCKYCTBOM, CaJipKajuMa JIpyTrux
npesMeTa U JIp.); THMCKH paji; CaMOTIPOLICHY; TIPE3CHTALIH]Y CBOjHX PajioBa U IPYIHUX MpojeKkara v epUkacHy BU3yeNHY, BepOallHy U MUCaHy KOMYHHUKALH]Y.

Ipennor Tema camoctanHux BexkOu 3a Tpehu paspen je cnenelin:
1. Tlpuka3s cagpkaja Tonorpadcke kapre.
2. TlpeseHTauuja o reonoIKOM poduy.
3. Tlpuka3s reonoukor cryba.




image73.png
PUKA3 EOIOLIKMX KapaKTEPUCTUKA TEPEeHa KAPTOM, NpopuaoM 1 cTyGoMm.
PE3EHTALIMjA O CATENIUTCKOM CHUMAKY M CATEIMTCKUM CHUMUMMA.
pezeHTauuja o Mucuju LANDSAT.

3paja Mojena pacena.

3paja Moaena Habopa.

pe3eHTaLMja 0 HAGOpHUM 00NIMLKMA.

pe3eHTaLja O ePacTHM MyKOTHHAaMa.

PUKA3 CIIOXKEHHX PaceiHHX 00IuKa.

pe3eHTaLja O CEAUMEHTHUM CTEHaMa.

SoSoXNo v

N — o
0 JasxdJ4dd

[Ipenopyka je na y npe3eHTaumjama 1 pagosuMa Gyae WTo BULIE CJIMKA W BHASO CHIMAaKa BE3aHO 3a TeMe Npe3eHTauuje. YueHuuu Tpeba caMocTanHo aa koprucre nadopMauuje
M3 PA3THUMTHX U3BOPA TIPH U3PAJIH CAMOCTANIHUX pajloBa (MHTEPHET, CTPYYHA JINTEPATypa, YACOTUCH, YIOCHHUIH, TTOCETE JIOKATINTeTHMA).

N360p MeTona v 001MKka paga 3a cBaku MoayJ oapel)yje HaCTaBHUK y 3aBHCHOCTH Ol HACTABHUX CaaprKaja, CMOCOGHOCTH W noTpeda yueHUKa, MaTepHjalHUX ¥ APYrUX YCIOBa.
Kopucrur BepbanHe MeToae (MeToaa yCMEHOr M3narama v AHjanolrka MeTola), METOAe AeMOHCTPaUMje, TeKCTYaTHO-UITyCTPaTHBHE METOIE, METOE NPOJEKTHHX 3a1aTaKa.
IMpennoskenu o6MLM paja ¢y GpPOHTATIHH, paj y TPYITH, paja y napy, HHANBHIYAJTHH Paji, pajl Ha TCPEHY.

5. VIIYTCTBO 3A ®OPMATHBHO 1 CYMATHBHO OUEIBbUBAIGE YUEHUKA
VY HacTagM rnaBaHM LIMJb MCXOJIA je TpaTe U BPSIHOBATH NPOLECHE CTABOBE M YUEH:e, Kpo3 NocTUrHyha yueHnka ¥ concTeeHor paa. HacTapHuk Tpeda KOHTUHYHMPaHO Ja MpaTh

Harnpenak yueHHKa, KOjU ¢ orjie/ia y aKTHBHOCTH YUeHHKA, KaKo MPUKYTLba]y MOJATKe, KaKo apryMeHTYjy, eBaIyupajy, JOKyYMeHTY]y utia. Ja 61 BpeaHoBame 6110 06jeKTUBHO
Uy QYHKLUH]U yuera, NOTPEOHO je YCKIAAUTH HUBOE UCXOAA U HAUUHE OLICHHBAbA.

CyMaTHBHO OLCHHBae je BpeJHOBake MOCTUrHylia yueHuKa Ha Kpajy cBake peajn3oBaHe Teme. CyMaTHMBHE OLGHe ce A00Mjajy M3 KOHTPOIHUX PafoBa, TECTOBA, YCMEHOr
MCIUTUBALbE, CAMOCTAJIHMX MJIHM FPYNHUAX PajioBa yUEHHKA.

VY ¢dhopmaTMBHOM BpeAHOBalbY HACTABHUK Ou Tpebasio la NPOMOBHLLE IPYIHU JMJAJIOT, 1a KOPUCTU MUTaba 1a O reHepucao nojarke W3 haukux uaeja, anu v aa noMmorHe
pa3Boj haukux uaeja, aa aaje yyeHuuMma noeparHe uHgopmauuje, a nopparHe uHpopmauunje AodujeHe 0A yYeHUKA KOPHCTU Aa NPUNaroad nojyvasawe, oxpadpyje yuyeHuke
Ja OLetbYjy KBaIUTeT CBOI paja.

N360p uHCTpYMEHTa 32 (POPMATUBHO BPEIHOBAKE 3aBUCH O BPCTE aKTHBHOCTH KOja Ce BpeJHyje, OQHOCHO y caMo nocTuruyhie yueHuxa Tpeba yKbyHUTH U HeroBo
TIOHALUAKe.
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Hazus npegmera: OCHOBE XUAPOTI'EOJIOT'UJE

1. OCTBAPUBAILE OBPA30BHO-BACIIUTHOI PANA — OBJIMIM H TPAJAIBE

PA3PE: Teopujcka Hacrasa Bexbe IIpaxTuuna HacTasa Hacraga y 610Ky Ykynuo

111

70 70 0

0 140

2. IN/bEBU YUYEIbA:

- Yno3HaBame ca OCHOBHMM XMAPOreOJOWIKMM MOjMOBHMA, TIOPEKIIOM, BUAOBUMA, KpeTameM 1 HCTHLAKEM TO3EMHUX BOJA;
~  YnosHaBamwe ca XHAPOreoNoLKUM KapaKTepUCTHKaMa CTEHa,;

- OcnocobsbaBare yueHHKA 32 MPHKYTJ/bakbe MOAATAKA O XHIPOTCOIOIIKIM M10jaBaMa Ha TEPEHy;
~ Ocnocobrpaparbe yueHMKa 3a kopuuiiiere eseMeHTapHor npubopa 1 MHCTpYMeHaTa 3a paj Ha TepeHy Uy JabopaTopuju;
~  Ocnocofpaparbe yueHHKa 3a rpa)HuKO NPUKA3UBAE PEe3yNTaTa UCIMTUBAA;
- PasBujarbe cuCTEMATUHHOCTH, NPELIWZHOCTH U CMUC/IA 32 TUMCKH pa;

- Pa3sujame HaBHKa yyeHHKa Koje fie JONpUHOCUTH yHanpehuBamwy U 3aLlUTHUTH JKHUBOTHE, PaJHE CPEAHHE, 30paBjba YOBEKA U HErOBOI OKPYKEHa.

3. TEME, HCXOJU, TIPENTOPYYEHH CAJIPKAJA H KJbYYHH ITOJMOBH CAIPKAJA

Pazpen: Tpehn

Tonpummu doua yacosa: Teopuja 70 wacosa; Bexbe: 70 uacosa;

TEMA

ucxoau
TTo 3aBpiueTky Teme ydeHuk hie Guth y cramy ja:

K/bYYHU ITOJMOBHU CAJIPKAJA

YrBon y xuaporeonorujy

Teopuja:

¢ 00jacHM 3HAYaj XMAPOreosIOrkje Kao HayKe U BbeH OIHOC MpeMa
IpYrHM HayKama

e HaBeJe OCHOBHE 3aaTKe 300T KOJUX Ce OPraHu3yjy XUAPOreoaollKa
HCTPaXKHBaHa

Teopmja:
o TlojaM xuaporeosoruje 1 beH 3Havaj;

o OnHOC XMIPOTeONoryje NpeMa ApyruM HayKaMa;
o OCHOBHH 3aJ1aLl{ XUAPOre€OJOLUKHUX UCTPAKHBAbA.

Bexbe:
e TpHKaXKE NPUMEpE Y KOjUMa ce orjena 0JHOC XHAPOreonoruje npema
,[lpyFl/lM TCOJIOUIKUM U HEreOJOLKHUM HayKaMa

Bexoe:
o I'pahmukn nprkas oqHOCA XMAPOreonoruje npemMa aApyrum
HaykaMma.

PacnpocTpameHOCT BOJA HA
3eMmibn

Teopuja:

e HaBeze lTa 00yxBara xuapocdepa

e 00jacHu CTPYKTYpY aTMocdepe, cacTaB v BIAKHOCT Ba3iyXxa

e 00jacHM Kako ce Moske OPOjHO U3Pa3UTH CaapIkaj BOAEHE nape y
Ba3AYXy

¢ 00jacHM pacropes BoAe HA NOBPLIMHU 3eMbe

s HaBeJe BHIOBE MOA3EMHUX BOJA Y AUTOChEpH

Teopuja:

o Xuapocdepa;

¢ Bopnay armocdepu (cTpykrypa armocdepe, cactas
Ba3/yxa, BIAXKHOCT Ba3iyxa);

o Bopa Ha nospLunHu 3emibe;

o Bopna y aurocdepu (pacniopen Boaa y aurocdepu, BUAOBH
NOA3EMHUX BOJA, TIOPSKJIO NOAZSMHUX BOJA).
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s 00jacHM MOPEKNIO NOA3EMHUX BOJA MPEeMa PasIMuUTHM Teopujama

Besxkoe:

e KOPHUCTH HHCTPYMEHTE Y METEOPOJIOIIKOM 3aKJIOHY U MPUKAKE KOje ce
BPEAHOCTH Mepe TMM UHCTPYMEHTHMA

e HalpTa AUjarpaM OPOMEHE CyMeE MaJaBUHA U TEMIICPAType Basayxa 3a
onpehenu nepuon

e U3BpPLIM aHANM3Y JWjarpama Npukasa oaHoca NajasuHa ¥ TeMneparype
Bazayxa

e HAIPTa BOAOACTHUILY NOBPIUIMHCKOT TOKA HA TOMOTrpagcKoj KapTH U
OJPeAH OCHOBHE EJIEMEHTE TOKa

e HALPTA y pazMepH Y3ayKHU NMpodu NOBPIIMHCKOT TOKA U H3payuyHa
TOTAJIHW XUAPAYIUYKH IPaJNjeHT

Bexoe:

¢ Merteoposolka Mepema;

o M3paga xucrorpama cyme najaBuHa v remneparype
Ba3Ayxa, 3a oapeheHH BpeMeHCKH NIepHoa, Ha OCHOBY
nojaTaka Mepersa Ha MeTEOPONIOLUKO] CTAHULM;

o OppeljuBarbe OCHOBHUX eleMeHaTa MOBPIIMHCKOT TOKa
(BOO/IENIHULIA, IOBPIIHHA CITHBA, TYHUHA TOKA, Hajkpahe
pacTojame 0 H3BOPHUINTA A0 yiIha, XUApayIHUKU
rpagMjeHT Toka).

Kpyxeme Boae y npupoan u
BOAHH Guanc

Teopuja:

e 00jacHM npouec Kpys>kera BOAe Y NPUpOAM

e 00jacHM BeJIMKH, MAJIH U YHYTpPaLlbU LIMKIIYC KPYKetba BOoJe

¢ pa3IMKyje XHIPOJIOLIKH 1 Me0JIOLIKH LIUKIYC KpYXKetba BOJIe

o o0jacHu jenHavyuHy BOJHOr OWnaHca 3a U0 Koje noapyyje
nocMarpama

e HaBe/e OJ1 Yera 3aBUCH KOJIMYWHA M BPCTA Na/aBUHA, UCTIApaBatbe U
OTHLIY]

Teopuja:
o Kpyxeme Boae y npupoau;

o XUIPOJOLIKH LMKITYC KpY>Keba BOJe (BETUKY, MAJIU U
YHYTpallbH LUKITYC);

o ['eONOIKH LMITYC KpYIKEHa BOAE;

o Boanu Gunanc;

o OnuiTa jegHaYMHA BOJHOT OMIIAHCA;

o EnemenTy BonHor Gunanca (nagasuHe, ucnapapawe U
oTHLE)).

Bexoe:
e U3pavyHa BOAHM OMJIAHC HA OCHOBY Mojaraka 3a oapeheno noapy4je

Bexoe:
¢ Onuura jeqHauMHA BOAHOTr OMylaHCa U eJIEMEHTH BOAHOT
OunaHca.

Du3HIKa 1 XHAPOTe0TOMKA
CBOjCTBA CTEHA

Teopuja:

o 00jacHU 3HAYA] MO3HABAHA PAHYIOMETPHjCKOr CACTABA TNA , KAKO Ce
onpelyje u npyukasyje

o 00jacHM pa3niuKy uaMel)y ryCTHHE UBPCTHUX YECTHLA U I'YCTHHE CTCHA

s JedUHMLIE NOPO3HOCT CTeHA

s HaBEJE TMNOBE MOPO3HOCTH, HUXOBE OCHOBHE KAPAKTEPUCTHKE U
YTULA] HA NOA3EMHE BOAE

o 00jacHM yTHUA] MOPO3HOCTU H KOoe(ULUMjEHTA MTOPO3HOCTH Ha
XMAPOTeONIONIKA CBOJCTBA CTEHA

L] Llecbm—mme BJIQXKHOCT CT€HA, HABCAC THUIIOBE BJ1A2KHOCTH CTCHA

s 00jacHM KallWIAPHOCT CTEHA M XWAPOre0J10ILKH 3HaUa) KanuiapHor
noausarba Boje

e pasnuKyje BOAOMPOMYCHOCT W MPONYCHOCT CTeHA

¢ pa3iuKyje nojaM U3AALLHOCTH U PeTeHLHje CTeHa

Teopmuja:
o Du3uka CBOJCTBA CTEHCKUX MAaca!

- TI'paHyJOMETPHjCKH cacTaB,

- TYCTMHA YBPCTHX YECTHLA,

- TYCTUHA CTeHa,

- MOPO3HOCT cTeHa: Meljy3pHCKa, IyKOTHHCKA,

xaBepHo3Ha,cyHhepacTa, upepacTa,

- onpehuBame BeIMUMHE MTOPO3HOCTH,

- onpehuBame koeduLHjeHTa TOPO3HOCTH;
o XuaporeosoLika cBojcTBa CTEHA

- BJIAXKHOCT CTEHA,

- KanuapHOCT CTeHa,

- BOJONPOMYCHOCT W MPOMYCHOCT,

-~ M3AIUHOCT U PETEHLIMjA CTEHA.

Beskbe:
e HaLpTa KPUBY IPaHyJIOMETPH]CKOT CacTapa Tia, OUMTa BPSIHOCTH
e(eKTUBHUX NPEUHHUKA 3pHA U OApeaH KOePULHjEHT YHUGOPMHOCTH

Bexoe:
o M3pana rpaHynomeTrpHjcke KpHBe
u ozipehuBame KoehULIMjeHTa YHUPOPMHOCTH;
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e pauyHa BPELHOCTH MOPO3HOCTH (N) U KoeduUMjeHTa MOPO3HOCTH (€) 3a
paznuuuTe BpCTE CTEHA

o onpehyje NpupoaHy BIAKHOCT CTEHA HA PA3IHUUTHM y30pLIMMa

e MEpH BUCHHY KalWIAPHOT Mewarka y 1abopaTopHjCcKUM yCIOBMMA

o OgnpeljuBarbe NOPOZHOCTH U KOSPULIU]EHTA MOPO3HOCTH;
o OapehuBame BIAKHOCTH CTEHA;

¢ OppeljuBarse BUCHHE KATMIAPHOT MOOU3aMka BOAC Y
CTeHama.

Kperame nogzeMHuX Boga

Teopuja:
o 00jacHM OCHOBHE NpoLEece KpeTamwa cl1000(HUX NOA3EMHUX BOA

¢ ONMIIE JAMHHAPHO KPETathe MOJA3EMHHX BOjIA

e OMUILE TYPOYIEHTHU PEIKHM KpeTatba Bojie

o o0jacHu npenazHu PexXUM CTpYjarba Moa3eMHe BOAE BOAE U
PejHonncos 6poj (Re)

o useje Jlapeujer 3akon gunrpauuje

e 00jacHK OCHOBHE efieMeHTe (GUNTPALUOHOr TOKA

o nedunnwe koeguumjent punrpaurje (K) n koeduuujent
BojionpooaHocTH (T)

o Hasezne Merode oapehupama koeduumjeHTa QUATpaLKje: TepPEeHCKe,
Jnaboparopujcke 1 NPUMEHOM eMnupujckux hopmyna

¢ o0jacHM mpouec HHUNTpPaLIMje BOIES

Teopuja:

o OCHOBHH NpoLECH KpeTara cN000JHHUX NMOA3EeMHHX BOAA!

a) [Iponec punrpanuje (6p3una duntpaumje, lapcujen
3aKoH pUITpaumje, oacTyname oa JapcujeBor 3akoHa
bunTpaumje, npenazna obnacT pexuma Kpetarba

MO3EMHUX BOJA),

- @WITpaLMOHU NMapaMeTpu (xoeduuujeHT
¢bunrpauuje, merone oapelupara koeduuujeHTa
¢dbunTpaunje, onpehusame koedrumjenTta GunrTpaumje
MIPUMEHOM eMTIHPHjCKUX dopmyna, koeHLHjeHT
BOJAONPOBOIHOCTH);

6) IIpouec unduarpanuje.

Bexoe:

e u3pauyHa ppeaHocTH koehuujentTa punrpaumje (K) noxzemMHux Boaa,
Ha OCHOBY €(peKTHBHOT MpevyHHKa 3pHa kopuctehu kpuBy
rpaHyJIOMETPHJCKOr cacTaea, npumeryjyhu emnupujcke dpopmyne
(Hazen-a, Slihter-a, USBR-a)

e H3pavyHa BpeHOCTH KoedHLHjeHTa BoaomposoaHocTy (T) 3a
XOMOTEHY BOJIOHOCHY CPeAMHY

Bexoe:

o Oppeljusarse koepuumjeHTa Guitpaumje Ha OCHOBY
rpaHyJIOMETPHjCKE KPUBE NPUMEHOM EMITHPHJCKIX
¢dopmyna: Hazen-a, Slihter-a, USBR-a;

o Oppehupame koepUUHjeHTa BOAOTIPOBOAHOCTH.

Puzauxe ocodouHe U
XeMHjCKH CACTAB MOJ3eMHHX
BOAA

Teopuja:
e 00jacHu PpusHUKe 0COOHHE NMOA3EMHUX BOAA

e HaBejie dakTope U npoilece HGopMUpaka XEMUjCKOT cacTaBa
NoJ3eMHUX BoJA

o 00jacHM OCHOBHE NMOKA3aTe e XEMH|CKOr CacTaBa MOA3EMHUX BOAA

o oOjacHu wta 3Haun pH W kiacudukyje nogzemye Boae npema pH
BPEAHOCTH

e 00jacHM YnMe je yCIIOBJbeHa TBpaoha BoJie U KakBa MOXKe OMTH

o kiacudukyje Bomy rpema tepaohu mno Klut—y

e o0jacHW WITa NpeAcTaBba MUHEpaIU3aLMja BOAE K Kako ce oapelyje u
H3paxkaBa

e HaBCAC MaKpOKOMﬂOHEHTe XEMHJCKOF cacTapa rmoJ3¢MHHUX BOaa U
o0jacH! KUXOB 3HAYA]

e HaBele MHUKPOKOMITOHEHTE XeMHjCKOr CACTABA MOA3EMHUX BOJA U

00jacHM BUXOB 3HaYaj

Teopuja:
o Pu3nuxe 0coOMHE NOA3EMHUX BOA;

o XeMHjCKH cacTaB MOA3EMHHX Bojia (IIABHU M3BOPH
pacTBOpEHHX MaTepHja y NoA3eMHUM BOAaMa);

o OcHoBHH (akTopu ¥ npouecH GopMUparka XEMHjCKOr
cacrasa;

o OCHOBHH NOKa3aTesbu XEMHJCKOI CacTaBa NOJ3eMHHX
BoJa (pH BpeqHOCT MO3eMHUX BOA, OKCHIO-PSYKLIMOHH
noTeHLuja, TRpaoha BoJe, MUHEpaTH3aLuja NOA3EMHUX
BOJA);

o KoMroHeHTe XeMH|CKOT cacTaBa NMoA3eMHHX BOAA
(MaKpOKOMIOHEHTE H MUKPOKOMTIOHEHTE Y NO/I3eMHHM
BOJAMAa);

o ['acHu cacTaB NOA3EMHUX BOJA;
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 HaBe/le HajpacrpoCTpambeHuje racope y NoA3eMHUM BoJamMa

 K1acH(pHKYyje NoJ3eMHe BOJE Ha OCHOBY XeMHjCKOT cacTaBa rnpema
AneKuH-y

e HaBe/Ie BPCTE XCMHU|CKHX aHAJIW3a BOAE W HAUMHE MPHKa3HBaHA
KOHLEHTPAIHje OCHOBHUX aHjOHA U KaTjoHa

» Hasese Hajuellhe MpUCYTHe paauOHYKIUAE Yy NOA3EMHUM BOJaMa

» 00jacHu NOPEKNO OPraHCKUX MaTepuja y MoA3EMHO] BOAH

o 00jacHM NOPEKTIO M KIACU(BHKYje MUKPOOPraHU3Me y NOJ3EMHO] BOAH

o Knacudukauuja noazeMHUX BOJaHa OCHOBY XeMHjCKOT
cacrasa;

o XeMMjcKe aHanM3e MOoA3eMHHX BOAA M HAUMH
MPUKA3NBABA;

o Papnonyknenau y noazeMHUM BOJIAMA;

o Oprancke MaTtepuje y NoJ3eMHUM BOJaMa;

o MUKpPOOPraHu3MHu y NOA3EMHUM BOJAMA.

Bexoe:

o onpenu pusnuke ocobune Boge (Temneparypa, npospayHoct, 6oja,
MHPHC, YKYC U €JIEKTPOINPOBOAJEUBOCT) HA Y30PKY BOZE W HA H3BOPY

e HM3BPLIN NPUNPeMy OOLE 32 y3UMaHE Y30paKa BOJIE 3a aHAIN3Y

s TPHUMEHH NOCTYNAK y3UMatba U AKOBaHa Y30pKa BOAE 3a Majly
(ckpaheHy) XeMHjCKY aHAIM3Y aHaNU3Y

e TMPUMEHH MOCTYyMNaK ofpehHBama KOHLCHTpALMje OCHORHHX aHjOHA Y
soau (HCO;y™ SO42', CI, NOs, NOy)

s NPUMEHH NOCTYNAK OfpeljuBarba KOHLEHTpaLIHje OCHOBHUX KaTjOHA Y
soau (Na', Ca?*, Mg>', NHy")

e H3pauyHa KOHUSHTPAUMjy OCHOBHHUX aHjOHA W KaTjoHA Ha OCHOBY
pesyaTara XeMHUjCKe aHallk3e Ha JaTOM Y30pKY Boje

e npukaxke TabenoM pesyaTare ckpalieHe XeMHjcke aHaInu3e y30pKoBaHe
BOAE

¢ IIPUKAKE Pe3yJiTare XeMUJCKe aHa/IM3e BOAE PA3IMUHTHM AxjarpamuMa
(momohy nBa nNpaBoyraoHOKa, KpY)»KHHU Jujarpam, adjarpam
OPTOrOHANHHUX M pPafvjanHux KOOpAWHATa, TPOyraoHu aujarpam Fere-a

).

BexGe:

o Oppehusame Guznukux ocoduHa Boae (Temneparypa,
npo3pavHocT, 60ja, MUPHUC, YKYC U
€JICKTPOTPOBOJbUBOCT);

o Y3umame y30paka BOJE 32 Many XEMUjCKY aHANU3y,

o OppehuBarbe KOHUEHTPALMjE OCHOBHUX aHjOHA Y BOH
(HCO;5™,S04*  CI, NO3, NOy');

o OnpeljuBarbe KOHUSHTpALY]jE OCHOBHUX KATjOHA Y BOJU
(Na', Ca?', Mg?', NHy );

o OOpagaa nojaraka Majie XeMHjCKe aHaTM3a BOJC;

o TabenapHo npuKasuBame pe3ysiTara ckpalieHe xeMujcke
aHaau3e BoJe;

o I'padmuko npukazupame pe3yarara XeMHjcke aHanuze
Boze (moMohy iBa MpaBOYraoHOKa, KPY:KHH Aujarpam,
AMjarpaM OpTOroHajIHUX M pajijaliHuX KoopauHara,
TpoyraoHu aujarpam Fere-a).

Beprukasnu pacnopen
NMOA3eMHHAX BOJIA, 0jaM 1
KJacHpuKaALMja H3XAHH

Teopuja:
o 00jacHM BEPTUKAJIHK PACTIOPEd MOA3EMHUX BOJA

e HaBeJIe LUTA CY OCHOBHE KapaKTEePUCTUKE 30HE acpaluje

s HaBeJe 3Hauaj 30He caTypaumje Tj. 30He 3aculierba cIob0AHUM
NOJ3EMHUM BOJaMa

o 00jacHM MmojaM ¥ HauuH pOpMHUpaba U3JaHU

o KJIacHbUKYje U3JAHH HA OCHOBY XMIPOIUHAMHUKUX KAPAKTEPHCTHKA

e HaBe/le OCHOBHE KApaKTepPUCTHK U3aHH ca cJI000IHHM HUBOOM

s HaBe/e OCHOBHE KapaKTEePUCTUK U3JaHH Ca HUBOOM IO NPUTUCKOM

o KJIAaCU(UKY]je U3JaHU HA OCHOBY CTPYKTYPHOTI THIA TOPO3HOCTH

e HaBeje CpeAMHe Meljy3pHCKe NOPO3HOCTH Y KOjUMa Ce MOoxe
(opMHpaTH 301jEHH TUI U3JaHU

¢ OIMILE KAPAKTEPUCTUKE MYKOTUHCKE U3aHK W HABEE CTEHE Y KOjuMa
ce Moxke popmuparu

Teopmja:
o Beprukanuu pacnopen noazeMHUX Boaa:

- 30Ha apeauuje,
- 30Ha 3aMpP3aBakka 3eMJBHHE KOPE,
- 30Ha 3acuhera coGOJHUM NOA3EMHUM BOJAMA;

o Ilojam U popMupatbe U3aaHu;

o Knacudukanuja uznanu Ha OCHOBY XUAPOIAMHAMUUKUX
KapakTepucTHKa HUBOA
- u3JaH ca cnoGOAHUM HUBOOM,
— HU3JaH Ca HUBOOM IMO/I MPHUTHCKOM;

o Knacudukaiyja uz1aHu Ha OCHOBY CTPYKTYPHOT THIA
MOPO3HOCTH (M3AaHU Y cpearuHamMa MehyapHcke
TIOPO3HOCTH, TIYKOTUHCKA W3/1aH, KApCTHA U3zaH).
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e OMNUILE KAPAKTEPUCTUKE KAPCTHE U3IAHU W HABEIE CTEHE Y KOjUMA ce
Moe hopMupaTy

Bexoe:

e HaupTa M obenexHy eneMeHTe U3JaHu ca cnoboJHUM HHBOOM U HUBOOM
nomg HpMTHCKOM

e NpuMeHH rpadoaHanuTUUKy MeTOLY 3a oapeljusare npaeua, cmepa 1
6p3uHe KpeTama NoA3eMHUX Boaa u3Meljy Tpu GywoTuHe

e KOHCTPYHIIIE XUAPOH3OXHUIICE MOJ3EMHHUX BOAA Ha OCHOBY
nojaraka Mepema AyOuHe /10 HUBOA MOJA3EMHUX Bojia Y OyIOTHHAMA U
KOTe TepeHa, NPUMEHOM METOle MHTepnojautje

Bexoe:

o EnemenTn n3ganu ca c1oG0AHUM M HUBOOM MO,
HpMTMCKOM;

o Oppeljusarse NpaBLa 1 cMepa KpeTama NOA3EMHUX BOAA
Ha OCHOBY NnojaTaxka Mepema QyouHe 10 HUBoOa
MOA3EMHHUX BOJIA Y TpU OYILIOTHHE.

Xpameme H JpeHupame

Teopuja:
e 00jacHM MpoLeC xpamwerha (MpUuxpatbuBamba) NOA3EMHUX BOAA
e 00jacHM NpoLeC NPAKHEHA U3JAHH MPUPOAHUM NYTEM

e 00jacHM y3ajaMHM OAHOC MOA3EMHHX U MOBPLIMHCKUX BOAA

Teopuja:
o Xpamere NOA3EMHUX BOAA;

o JlpeHuparbe U3JaHu;
o Y3ajaMHU OAHOC MOBPUIMHCKMX W MOA3EMHUX BOJA.

NOA3EMHHX BOJA

Bexoe:
e HaUpTa CKMLE Pa3TMUMTHX MIPUMEpA Xpatbetba U APeHUpara W3aaHu

Bexoe:
o ['padyyku mpUKa3 HUBOA W3JaHHW Y Pa3IMUMTHM YCIOBHMA
Xpambetba U IPSHUpaba.

Teopuja:
o ofjacHu nojam W3ROpa K JPYIHX MOjaBa HCTHUAKA NOA3EMHHUX BOJA HA

MOBPUIMHY TepEHA
s KJIACH(UKYje H3BOPE NMpemMa pasiIuYuTHM KPHTepUjyMuma (opeKsio,
M3JAalIHOCT, TeMIepaTypa BoAe, aMIIHTYaa Konebarma U3AalIHOCTH)

Teopuja:
o HM3BOpu M ApYry BUOOBH MCTHLAKA NOA3EMHHUX BOJA HA

TIOBPILINHY TEpeHa;

o Knacudukauuja ussopa (resercka knacudukanuja
M3BOpa, KNacudukalija H3BOpPa HA OCHOBY M3ALIHOCTH U
amMIuInTyae, kosiebara W3JaIHOCTH M TEMIIEPAType BOJIE).

H3zBopn

Beuxoe:

s Mepu U onpeljyje n3nalHOCT KanTUpaHoOr U3BOPa 3aPEMHHCKOM
METOOM

e MepH BUCHHY NIPEIMBHOI MJIa3a U NPOpadyHaBa W3AAIIHOCT
HEKanTHpaHor u3eopa noMohy npeauesa

s MEpU M NpOpauyHaBa H3AALHOCT HEKANTHPAHOT H3BOPA
XMJPOMETPH]CKOM METOJIOM

o HaLpPTa KpHBE KoneOama M3AlUHOCTH M TeMIepaType BOAe M3BOpa

Bexoe:

o Mepere U30aluHOCTH KaNTUPaHUX M HeKanTHpaHHuX
M3BOpA:
- 3anpeMHHCKA METOojIa,
- Meroda nomolfy npenusa,
- XMAPOMETPHjCKA METONA;

o Kpuge kosnebara H31aIHOCTY U TEMITEPATYpe BOJC
u3BOpa 3a oapeljeHH BpeMEHCKH NEepPHOL.

Teopuja:
o Je(UHHLLE PEXKUM MOA3EMHUX BOJA

e 00jacHM paznuke y KapakTepucTHKaMa NnojeauHUx TUNOBa PeXXUMa
MOA3EMHHX BoJa

e PexxuM noazeMHux Boja

- nojam u pakTopu pexMMa NOA3EMHHUX BOJA,
- TUMOBH P&KMUMA MOA3EMHUX BOJA.

Pexxum noazeMHux Boja

Bexoe:

e HaUpTa U aHAJM3HUpa YIOPSIHU JMjarpam cyMme rnajapuHa, ocuuialgja
HHWBOA MOA3EMHHUX BOJIA ¥ OCLMJIalMja HUBOA NMOBPILMHCKUX BOJA 32
oapeheHr BpeMEHCKU NMEPUO OCMaTparba

Bexoe:

o YrnopenHor gujarpama rpoMeHe cyme najaBuHa,
ocLIMNalMja HUBOA MOJ3EMHUX BOAA U OCUMSIALIMja HUBOA
NOBPLIMHCKHUX BOJA 32 ofpel)eHn BpeMeHCcKu nepuon
ocMaTpamba.
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Musepanane Boae

Teopuja:
e neduHMLLE M0jaM MUHEPATTHUX U TEPMATHUX BOJA

e 00jacHM THUTOBE MUHEPAIIHUX BOJIA

Teopuja:
o Tlojam muHepanHux Boaa;

o TuUnoBu MUHEPATHUX BOJA:
JIEKOBUTE, MUHEPAITHE HHIYCTPHjCKE BOJIE U TEPMATTHE
BOJIC.

Bexoe:
e U3BpLIK KIAcK(UKALMjY MUHepanHKX Boja 6awa Cpbuje npema
BEJTMUMHN MUHEpAIM3aliHje

Bexoe:
o Knacudukauuja nekoBUTHX MUHEPAIHUX BOJAA NpeMa
BEJIMYUHY MHHEpaIH3allyje.

Teopuja:
e pazIMKyje TMIOBE XOPH3OHTATHUX APSHaXa, KOMaHUX U OyLIeHUX

OyHapa, KOMOWHOBaHMX JIPEHaKa U HUXOBY NPUMEHY

Teopuja:
o O0jeKkTH 3a 3axBaTame NOA3EMHUX BoJa (XOPU30HTAIIHE

IpeHaxe, konaHu 4 OylweHu GyHapH, koMOHHOBaHe

3axeparame Nox3EMHHX BOAA ApeHaXke).
Bexoe Bexoe:
e HALPTA JISJIOBE KOHCTPYKLIMje o0jekara 3a 3axXBaTame NOA3eMHHX Bojla | o TexHuuku npodun objekara 3a 3aXBaTame MoJA3eMHHUX
BOJA.

4. YITYTCTBO 3A JUJAKTHYKO-METOJHYIKO OCTBAPUBAIBE ITPOT'PAMA

Ha noueTky cBakor Moaysia yYeHHKE YNO3HATH ca LMJbEBUMA B ICXOJMMAa HACTABE, OJHOCHO YUekba, MNIAHOM Pafa U HAYWHHMA OLISHHBatba.
[Iporpam ce peanu3syje Kpo3 TEOPHjCKY HacTaBy M BexkOe y yuHOHMLH, nabopaTopuju W Ha TepeHy. [Ipenopyka y opraHusalMju TEOPHjCKe HACTaBe je Ja ce Mo Heaebama
peanusyje ABOUAC HACTABE M OJIEJbEHE C& HE JICNH, OJHOCHO TNPH OCTBAPHBAkLY BEXOM pearnsyje ce ABOYAC MO HEeAe/haMa U OJIeJbee Ce JIeNM Ha rpyre 10 15 ydyeHuka.
[Mpenopyuenu 6poj yacosa no MoaynrMa 3a rpehn paspen je cnenehn:
e VYeony xunporeonorujy (3+2 vaca);
PacnpocTpaweHocT Bojia y npupou (3-+6 uacora);
Kpyxemwe Bona y npupoau (4+4 uaca);
Du3nYKa U XUAPOreoowka cBojcTea crena (10+8 uacora);
Kperame noazemuux soaa (10+8 yacosa);
dusnuke ocobUHe U XeMHjCKH cacTaB noa3eMHux Boza (11+10 yacoa),
Beprukainu pacrnopen noazeMHUX BoAa, nojaM M knacudukauuja nsnanu (12+10 yacosa);
Xpamene U ApeHHpambe NoA3eMHUX Boja (2+2 vaca);
Wzpopu (6+8 uacora);
Pexxum noazemuux Boaa (3+4 vaca);
Munepante Boge (4-+4 vacay;
3axBarame No3eMHUX Boja (2-+4 yaca).

[Tpunukom peanuzauMje MOAYyJia OCJIOHUTH C€ Ha MpeA3Hatba YUeHUKa M3 OMLITE reosioryje, MUHepaoruje, nerponoruje, xemuje 1 dusuxe. Ilpenopyka je na ce npuaMkoM
OCTBapuBara nporpaMa uspalyjy zanauu koju he ce npuMenLHBATH Y NPAKTHYHO] HACTABU M CTPYYHHMM npeaMeTuma. MHCHCTMpaTH HAa CHCTEMAaTHYHOCTH M NPUMEHU CTEUSHUX
3Hama y NpaKcu.

3a camocTanHe BexOe yueHMKa NoTPeGHO je MPUNpeMHUTH MaTepyjal U NpoBepy 3Hamwa ydeHuka. [Ipeanor rema camocranHux BexOu 3a Tpehin paspen je cnenehu:
1. T'paduuku mpukaz oAHOCA XUAPOreOIOTHjE IPeMa APYruM HayKama
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H3pazna xucrorpama cyme najaBuHa 1 TEMIEpaType Ba3ayxa

Onpehuparbe OCHOBHUX eJeMeHaTa NOBPIIMHCKOr TOKA

Hzpana xucTorpama cyMe najaBuHa v TeMreparype Bazayxa

Onpehurarbe GU3MUKKX U XMAPOreONOLIKMX CBOJCTABA CTEHA

Ounpehupame xoepuumjeHTa GuaTpaLmje Ha OCHOBY MPaHYIOMETPUJCKE KPUBE MPUMEHOM eMMNUPUJCKUX PopMyna U koepUuLMjeHTa
BOJOIPOBOJHOCTH

. Onpehuparme puznukux ocobuna Boae

. Y3umarse y3opaka Boge u oxpeljiBarbe KOHLEHTpPALHj€ OCHOBHMX aHjOHA U KaTjoHa

9. Tabenapuo u rpadUuKo NMPUKA3UBaKE Pe3yITaTa XEMH|CKE aHAJIH3€ BOJE

. Enementu uzjianu ca ciioDoAHUM U HUBOOM O] IPUTUCKOM

Opnpehusama npasua, cMepa 1 Op3uHe KpeTarba NOA3EMHUX BOAA METOIOM TPH OyLIOTHHE

I'paduyky NprUKas HUBOA U3IAHH Y PA3JIMUUTHM YCIIOBHMA Xpametba U JIpeHHparma

Meperbe M3alIHOCTH KanTHPaHHX W HEeKaNTHPaHHX W3BOpa

H3paaa kpuee konebara U3AALHOCTH U3BOPA U TEMNIEpaType BOJE U Bazayxa

H3paaa ynpeaHor aujarpaMa npoMeHe cyme rnajiaBiHa, HUBOA NMOJ3eMHe BOAE M HUBOA NOBPIUMHCKOT TOKa
Krracudukarpja 1eKOBUTHX MUHEPAJTHUX BOJIA TIPEMA BEJTHUHHNA MUHEpATH3aLH|e

Texuuukn npodust objekara 3a 3axBaTame MOJ3EMHUX BOAA

A

(= BN

N

N360p MeToaa 1 00MKa paaa 3a cBakK Moy oapelyje HACTABHUK Y 3aBUCHOCTH OJ] HACTABHHUX CaJipkaja, CTIOCOOHOCTU U NoTpeda YUEHUKA, MATEPHjaTHUX U APYTUX YCIOBa.
Kopuctuty BepbanHe MeTone (METoAa YCMEHOT M3naramwa 1 IMjanolika MeTo/a), METOAS AEMOHCTPALHje, TeKCTYATHO-MIYCTPATUBHE METO/IE, METOZIE NPOJEeKTHHUX 3aJaTaKa.
[pennoxxenu 06U pajaa ¢y GPOHTATHU, paj y TPYNU, pady napy, MHIUBUAYATHH Pai.

5. YIIVTCTBO 3A ®OPMATHBHO 1 CYMATHBHO OUEILHUBAILE YUEHUKA

VY HacTaBu [J1aBaHUW LWJb UCXO/A j€ NPATUTH W BPEJHOBATH [POLIECHE CTABOBE U yuetbe, Kpo3 nocturuyha ydeHnuka u concrseHor paja. HacraBuuk Tpeba KOHTHHYHPaHO aa
[paTH Hanpejak YYeHUKa, KOjU ce Orfeda Y aKTHBHOCTH YYEeHHKA, Kako NPUKYIUbajy NOJATKe, KAKo apryMeHTYjy, eBanyupajy, AokymMeHTyjy utd. [da Ou BpeaHoBame Guno
00jeKTHBHO U Y GYHKUMJH Yuetba, MOTPEOHO je YCKIaAUMTH HUBOE MCX0/1a U HAYMHE OLISHhMBakba.

CyMaTHBHO OLIeH-UBaKE je BpeHOBae nocturiyha yueHuka Ha kpajy cBake peanuzopaHe TeMe. CyMaTHBHE OLeHe ce 100ujajy M3 KOHTPOJIHUX PajoBa, TeCTOBA, YCMEHOr
MCIUTHBAKA, CAMOCTAIHMX MJIH FPYNHUAX PajoBa yJeHHKa.

Y (opmartiBHOM BpPEAHOBAKY HACTABHUK OM Tpebasio fa MPOMOBULIC MPYITHH JIHJaJIor, 1a KOPUCTH NUTaka Aa Ou reHeprcao noaatke us haukux ujaeja, ajad v 1a MOMOrHE
pa3Boj haukux uzgja, naje yueHUIMMa MoBparHe uHdopmanuje, a nopparie uHGopmalrje 106ujeHe 0J] yUeHUKA KOPUCTH Ja MPUIArou MoAy4yaBame, 0xpabpyje yueHuKe na
OLCHYjY KBANUTET CROI paja.

M360p nHCTpyMEHTa 3a (POPMATHBHO BPS/THOBAaH-E 3aBUCH O/1 BPCTE aKTUBHOCTH KOja ce BpeHyje, OHOCHO y caMo nocTuruyhe yueHnka tpeda yiubyunTH U HBEroBo
TMOHAILARE.
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Hazne npeavera: IPUMEIBLEHA TEO®PU3UKA

1. OCTBAPUBAIBE OBPA30BHO-BACIIUTHOI PAJA — OBJIMIM H TPAJAIBE

PA3PE: Teopujcka Hacrasa Bexbe IIpaxTuuna HacTasa Hacraga y 610Ky Ykynuo
M1 70 35 0 0 105

2. IN/bEBU YUYEIbA:

- VYnosHapame ca NPUMEHOM reoU3HUKUX METOAA, NPY pellaBatby KOHKPETHUX FeOOILKMX Mpobaema U3 JoMeHa re0TeXHUKE U XMAPOreonoruje;

- PasBuja ko yyeHMKa AMjaNEKTUUKO-MATEPHjAJIMCTUUKH HA4UH PE3OHOBAA Y pellaBary Npobiema npu reoTeXHUUKUM W XMAPOreOOIKIM UCTPaKUBabUMa NPUMEHOM
reou3nUKNX METOA;

- VYno3HaBame ca MHCTPYMEHTHMA KOjUMa Ce BpLIE TePEHCKA MCIIMTHBAaKa M HAYMHOM THMMCKOT paja npH reoy3uykiM HCTPAKHUBALHMA,

- OcnocobpaBarme yueHHKa 33 CaMOCTATHO peliaBamke NpobNIeMCKuX 3aaaTaKa;

- Pa3BHjame cHCTEMATUYHOCTH, MPELIT3HOCTH, CMHUCNA U OJTOBOPHOCTH 328 THMCKH paj;

— PasBujame HaBUKA yueHHKA koje he nonpuHocHTH yHaNpehuBamy U 3aLITUTH SKUBOTHE, PaJHe CPEIHHE, 3/1PABba YOBEKA U HEeTrOBOT OKPYKEHA.

3. TEME, HCXOIU, MPEITOPYYEHH CAJIPKAJA U K/bYYHHU ITOJMOBH CAIPKAJA

Pazpen: Tpehn
Copuwmsn Gonn vacora: Teopuja: 70 wacosa; Bexbe: 35 wacoea;

TEMA nexoau K/bYUHH IIOJMOBHU CAIPKAJA
ITo 3aBpuleTKy TeMe ydeHUK he OUTH y cTamy Ja:

Teopuja: Teopnuja:

o 00jacHu 3aaaTKe reodusnke o 3anauu reodusuke;
Ipexmer u 3ana0M NpUMeBeHe e Hapede (pH3MUKa NOba 3eMIbE o Ou3MuKa N0ba 3eMIbE U lUXOBE KapaKTEPUCTHKE.
reodusnke e HaBede KapakTepucTUke (PU3HUKUX 110/ba 3eMIbe

Bexoe: Bexoe:

e npukaxe GU3NIKa NoSba 3eMIbe o Tlpukaz Gpusnukux noswa 3emibe.

Teopuja: Teopuja:

e HaBEAE KAPaKTEPUCTUKE rPaBUMETPH]CKOr NOsba 3eMbe o I'paBumeTpHjCKO NOBE 3EMIbE;

¢ 00jacHu nojam cyduuura u geduumrTa cTeHCKe Mace o Mepemwe yOp3atba cune Texe;

e HABEAEC YC/IOBE 3a IPUMEHY PABUMETPUJCKE METOAE o Tlojam cyuuura v peduuuta cTeHcke Mace;
I'paBaMeTpHjcka MeTOdA e ONMILE KOHCTPYKLM]Y rpaBUMETPa U METOLY Meperba o VYCJIOBM 33 NpUMEHY FPaBUMETPHjCKE METOAE;
ACIHTHBAKA ¢ HaBesie Moryhie y3poke aHoMaivja yOp3ama cuie Texe o I'paBumMeTpH;

e HaBeje HauMHe NPHKa3MBatba aHOMalKja yop3ama cuile Texe o MeToe Mepera rpaBuMeTPOM U 00pasa 3arnvicHUKA,

o AHoMmanuje yOp3ama cuiie TeXe M HAUMH NMPUKa3UBathba.
Be:xoe: Be:xoe:
| o u3pauyHa aHoManHjy yOp3ama cuie Texe » Ilpuka3 aHomanuje yop3ama cUiie TEXE.
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e NpuKaXKe aHOManujy yopsama cuiie Texe (KapToM U npodunom)

I'eomarmercka MeTona
HCIIHTHBAHA

Teopuja:

e HaBeJe MarHeTHa CBOJCTBA MUHEpAlla U CTeHa

e 00jacHM eJeMEeHTe reOMarHeTHOT NoJba 3eMJbe

e HaBeJE YCJIOBE 3a IPUMEHY M'€éOMarHeTHE METOAE

s ONMIIE NPUHLMIIE MEPEHbA MOjJeANHNX €1eMeHaTa reOMarHeTCKor
noJba NOMONY PasTMYUTHX MHCTPYMEHATA

e 00jacHM MPUHLIAI F€OMAarHETCKUX MeToja

¢ HaBeAe MOryliHOCTH npHMeHe reOMarHeTCKUX UCIUTHRAKA Y

Teopuja:
¢ MarHerHa ¢BOjCTBA MUHEPA/IA U CTEHA,

o MarsdeTHo nosse 3emine;

o YC/I0BH 3a IPUMEHY reOMarHeTHe METOE;
o JHCTpYMEHTH 3a reOMarHeTcKa Meperba:

- KoMmnac,

- IIMuaTOBE MarHeTHE Bare,

- TOP3WOHMU MarHETOMETap,

e U3payyHa aHOMaujy reOMarHeTHOr Nosba
o IIPHKaKE AHOMAJIU]y P€OMArHETHOT 110Jba (KapToM U npoduiom)

reonoruju - TMPOTOHCKH MarHeToMeTap;
+ AHOMAaJHje reOMarHeTCKOT M0Jba U HAUWH NMPUKA3UBAbHA;
« EnekTpomMarHercke METOAE HCTPAKUBAMA.
Bexoe: Bexoe:

L ] l'lpl/n(a3 al—lomannje Ir€OMAarHeTCKOI noJba.

Cen3zMuYKA METOAA HCNHTHBALA

Teopuja:
e HaBEJIE eIACTUYHE KApaKTEPUCTHKE CTeHA

o 00jacHM 3aKOH MPOCTUpaKba Tajlaca

s HaBeJe BPCTE NACTUYHUX TaNaca

o Tanaca

o 006jacHM OCHOBHE MpUHLMINE PedIEKTUBHE CEU3MUUKE METO1e

¢ HaBeje OCHOBHE NpUHLHMIE PpedIeKTUBHE CEU3MUUKE METO/E

e HABEAE MOAATKE KOJU C& MOry A0OMTHU NPUMEHOM pedpakunoHe
METO/IE NMPH FEOTEXHUUKUM U XMAPOreONOUIKUM HCTPAOXKUBAHUMA

e HABEAE MOJATKE KOJU C& MOry HOOUTH NPUMEHOM pepaKkLrOHE
METOJE MPH FEOTEXHUUKUM U XUIPOreOI0LKUM UCTPAKHBALUMA

o 0o0jacHu dyHkuMjy ypehaja 3a cenm3aMuuka HcnuTUBaka

» ONMILE XOA0XPOHY CEN3MUUKHX Tanaca 3a ciy4aj jeaHe
XOPH30HTAIHE I'PAHULIE

Teopuja:
o ErnacTuvde KapakTepUCTHKE CTEHA;

o 3aKOH MpoCTHpara Taaca, BPCTe Tanaca;

o PecpniexTrBHA cer3zMUYKa METOAA;

o Pedpakumona censmuuka MeTo/a;

o HHcTpymeHTu:

- U3BOP CEUBMHMUKHX Tasaca, (MEXaHUUYKH YAAp, EKCIIO3MB,
Bubparop),

- reodoH,

- kabu,

- CeU3MUYKA anaparypa;

o OOpana Xx0n0XpoHA CeM3MUUKHX Tajaca.

Huxemepcka ceH3MOIOTHja

s HABEJE OCHOBHE MapaMeTpe 3eM/boTpeca

e HABEJC HAj3HAYAjHMja TPyCHA MOAPYYja HA HALIOj MUTAHETH U Y
Cpbuju

e pasjiuKyje BPCTe Tajaca Ha ceu3Morpamy

Besxoe: Bexoe:
e KOHCTpYMLIE XOAOXPOHY CEM3MHMUKUX Tasaca o XOJOXPOHA CEU3MHUKMX Taaca.
Teopuja: Teopuja:

o Oppeljurare OCHOBHMX NapaMeTapa 3eMJboTpeca;
o CenzMHuKa pejoHU3ALM]A;
o QOuuraBare ceuzmorpama.

BexOe: BexOe:
e TIPUKDKE CEU3MHUKY pejoHusaunjy Cpbuje o Ceunsmuuka pejoHusauuja CpOuje.
Teopuja: Teopuja:
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I AR DBACTAbE M1 YHEDA
32 00pa3oBHH npodu ['eo10IKH TEXHHYAP 32 F€OTEXHHKY U XHAPOT€OJIOTHjy*

I PA3PE L 1l PA3ZPEL I PAZPE/L IV PA3PEN YKYIHO

HEAC/BHO TOAHIIH:€ HCAC.HHO roAHLIBE HEACBHO TOAHIIH:€ HCAC.HHO TOAHIIHE€ TOAHIIH:€
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180 ] 2404

HHEpaIoruja

eXHUUHO LPTake ¢a HALPTHOM
1 COMCTPHjOM

ex1iHuKa buzmka

Uuriarse rouorpadekux kapala

HatipTHa reomeTpuja

[Terpoioruja

[N IS I SN I SO I R S I S I oS

CHOBE rpaljennuapcma

[Ce0noLIKO KapTHpabe

OcHoBe XuApOLeoIIOlHje

[TpumemeHa reodpusnka

MexanKka Tha M cTelicKUX Maca

AWTHTA PALHE M XKUBOTHE CPpeANHE

18 [coTexXHNUKA MCTPOKUBALLA

MeTone x UIPOreOIOMIKUX HCTPAKUBALA

anMC}-bCHa reoTEXHHKa

lHKemepcka reonoruja

[Tpey3eTHHINTBO

52: I3EOPHH MPOTPAMA 70 70 64 204
5 [Hi300ptm nporpaw mpewa nporpamy 70 70 o 204 204
loGpasosHOr Npoduna
560 350 288 1478
eynno A2+B2 “_ 19 21%) 725 (795%) 19 21%) 725 (795%) 17 (19%) 604 (668%) 2404 (2608*)

[lanomena: * [ToapasyMeBa peanusalmjy HACTaBe KpO3 TEOPHjCKY HACTaBY, BEXOE, NPAKTHYHY HACcTaBy M HACTABY Y OJOKY
** Yyuenuk Gupa 1peaMer ca JIMCTe H300PHUX OULITEOOPA30BHUX HIIM CTPYHHUX LIPSAMETa
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FeOG.TleKT[)l/I‘IHe mMeToaAe
HCNMHTHBAHA

e HaBeJe eJISKTPUUHA CBOJCTBA MUHEPANA U CTEHE

e HaBeJe eJISKTPOXeMUJCKe NPOLEce Y TIY KOjU M3a3UBajy
eNICKTPUHHU MOTEHUMjaN Y PUPOAHMM YCI0oBUMA

¢ 00jacHH METO/Ie FeOeTIeKTPUYHOT COHIHPaha

¢ 00jacHH METO/IC reOeTIeKTPUUHOr KapTHPamba

¢ HaBeje 06JaCTH MPUMEHE METO/E W3a3BaHe NoNapusaluje

o HaBee ypelaje 3a reoenekTpUUHA UCTIUTUBAA

¢ objacHM mpuMeHy ypehaja 3a reoeNeKTpyuUHa HCTIUTHBAIbA

s 00jacHM AHjarpaMe reoeieKTPUUHOT COHAMPaHba

o Enektpuuna cBojcTBA MUHEpATIA U CTEHA;

« I[lpernen meroza:

- CONCTBEHOr MOTeHUHWjaNa,

- creunUUHOT eNICKTPHYHOT OTIIOpa,

- W3a3BaHe nojiapusaluie;

o Vpehaju 3a reoenekTpudHa UCIUTUBAA,

o OGpaja KpuBe recefeKTPUUHOT COHANPAtbA.

Besxoe:

e H3pauyHaa BPEJHOCTH NMPUBHUJIHE ENEKTPUUHE OTIIOPHOCTH

o TPHKKE JMjarpaMOM M3padyyHaTe BPEJHOCTH eNICKTPHUHE
OTMOPHOCTH

Bexoe:
» Tlpukas KpHBe reoeseKTPUUHOT COHINpPabA.

I'eopu3snuka HCNMTHBAKA Y
OymoruHamMa

Teopuja:

e HaBEJE MOAATKE KOjU C€ MOTY NPHUKYIIMTH e0(hU3uIKum
UCIIUTHBabUMA Y OYLIOTHHK

o o0jacHu 3Hauaj NO3HABAA CBOJCTRA UCIIIAKE KOja YTUYY HA
reouznvKa Mepermna

e TIPHKaXKE HAYMH MPUMEHE EIeKTPOKapoTaxa

s 00jacHW NPUHUMI PAAHOAKTHBHOL KapoTaKa

» HaBeAe NOoAaTKe KOju ce NoOujajy NPUMEHOM aKyCTHYHOr
KapoTaxa

s HaBeJe NnojaTke Koju ce noOujajy NPUMEHOM

s PE3MCTHBUMETpPHjE, KABEPHOMETpPHjE, TEPMOKAPOTAKOM H
HUHKJIHHOMETPHjOM

Teopnuja:
« Byworuna kao npoctop 3a reou3zuuKa UCIIMTUBALA,

o Hcniiaka v weHa CBOjCTBa;

» Bpcre kaporaxa:

- Enekrpokaporax,

- pajMOaKTHBHU KApOTaK,

- aKYCTUYHH KapoTax,

- ocrane MeToje (Pe3UCTHBUMETPH]a,

- TEepPMOKApOTaX, KABEPHOMETPH|a, UHIJIHHOMETpH]a).

Bexoe:

e aHanM3Mpa aujarpam reo@UaNUKor KapoTaxa

e NpuKaxe rpaHdue usmelly pasauuuTHX JUTOJOWIKHY YNaHoBa (Ha
OCHOBY jidjarpaMa reopu3nukor Kaporaxa)

Bexoe:
o Ananuza aujarpama reouauuKor KapoTaxa.

4. YIIVTCTBO 3A TUJAKTHYKO-METOJUYKO OCTBAPHUBAILE ITPOI'PAMA

Ha moveTky cBakor Moysa y4eHHKe YIO3HaTH ca LMJbeBUMa M MCXOMMa HacTaBe, OAHOCHO yuetha, INIAaHOM Pafa U HaunHHUMA OLeHHBaba.

Ipeamer ce peanuzyje Kpo3 TEOPUjCKY HAcTaBy U BexkOe y YUMOHULM W HA TepeHy. lIpenopyka y opranu3aluju HacTaBe je Aa ce No HeaebaMa peanusyje ABOYaC TEOPUjCKe

HacTaBe U OJe/bere Ce [eMH, OJHOCHO jefaH uac BexOu W ofesbere ce Aeid. IIpuaukom ocTBapuBatba nporpama BexOu ofeibeme ce Jend Ha rpyne o 15 ydeHuka.

[Tpenopyuenu 6poj uacosa no MoayJvmMa 3a rpehn paspen je cnenehu:
o [lpeamer v 3amauM npuMereHe reodusuke (3+1 vac);

I'paBumeTpHjcKa MeTOa HenHTHBama (7+4 uaca);
["eomaruercka MeToa ucnutusara ( 7+4 yaca);
Ceuzmuuka MeTOAa MCIUTHBAKA (1 7+7 yacosa),
Hmxemepcka cemsmonoruja (8+4 uacopa),
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e [eoenexTpruHe MeTone ucnuThBarba (16+8 uacosa);
o Teodpuzunuka ucnurusara y Oymorunu (12+7 yacosa).

[Tpunukom peanuzaluje MOLYJa OCJOHMTH CE HA MPeA3Haa YYEeHHKA M3 OMLUTE reosioruje, MUHepanoruje, NeTpoaoruje, Yutawa ronorpadckux kapara, xemuje M gpusuxe.

[Ipenopyka je fa ce MpWJIMKOM OCTBapHMBaka nporpama uspalyjy 3azauu koju hie ce npumemUBaTH y NPAaKTUUHOj HACTaBU M CTPyUHMM npeaMeruma. MHcucTupaTd Ha
CUCTEeMAaTHYHOCTH U PUMEHU CTEUEHUX 3HAKA Y TIPAKCH.

3a camocTante BexGe yueHuKa noTpedHO je NpUNpeMHTH MaTepHjasl i NMPOBEPY 3Harba yueHuka. Ipeanor reMa camocTanHux Bexbu je cnenehu:
1. Ilpe3eHTannja rpapuMeTapa U HaYMHA Mepera Yop3ama CUle TexXe.

puka3 HauMHa Kopuiihiera koMmaca 3a ojpeljuBarbe HHTEH3UTETa XOPU3OHTAIIHE KOMITOHEHTE 'eOMAarHeTCKOT 110Jba.

pPE3EHTALM]A TIPUMEHE CEHM3MUUKE METOE UCTPAKUBALA NPUMEHOM MEXaHWIKOT yaapa, eKCnjao3uBa uin Bubparopa.

pe3eHTalllja NpuMeHe pedpakliHOHe METO/IE UCTPaAXKHBAbA.

pe3eHTalluja NpuMeHe pedUIeKTHBHE METOJIC HCTPasKUBabhA.

pUKa3 CeM3MUYKMX TANACa.

pUKa3 TPYCHUX NoapyYja Ha 3eMIbU.

pUKa3 ipuMeHe ypeliaja 3a reoeNieKTpUUHA HCTTUTHRAA.

peseHTalMja ypehaja 3a reoenekTpuiyHa MCNUTHBabA y GyllOTHHaMA.

0. Ilpukaz ynopeaHux aujarpama reoUanuKor KapoTaxa.

:!:!:l:l:!:!:l:!:!

2
3
4
5.
6.
7
8
9.
1

N360p MeToaa 1 00nMKa pana 3a cBakv Moaya oapelyje HACTABHUK Y 3aBUCHOCTH OJ] HACTABHHUX caipKkaja, ClOCOGHOCTU U NoTpeda YUeHUKA, MaTepHjaIHuX U APYTHX YCIIOBA.
Kopuctutu Bepbante MeToae (MeTosa yCMEHOr M3jiaraa U JHjasiolika MEeTola), METoAe AEMOHCTpaLMje, TEKCTYaTHO-UTYCTpaTUBHE METOAE, METOE NIPOJEKTHHX 3a]aTaKa.
[pennoxenu o6auuM pajga ¢y GpoOHTANHM, paJ y FPYIU, paa y napy, AHAUBUAYATHU paj.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLHEILHUBAIBE YUYEHUKA

VY HacTaBu rnagaHu UMb UCX0/A je NpPaTUTU W BPeJHOBATH NPOLECHE CTABOBE U yUehe, Kpo3 nocTurHyha yuenuka u concrseHor paga. HacrasHuk Tpeba KOHTUHYWpPaHO Aa
npary Hanpegak yYeHuka, KOju ce orjefa y akTMBHOCTH YUYEHUKa, Kako NpPUKYIUbajy NoJaTke, Kako apryMeHTyjy, epanyupajy, A0KyMeHTyjy uta. Ja 6u BpeaHorare Guno
00jeKTUBHO U Y PYHKLMJH Yueta, NOTPEOHO j€ YCKIIAAUTU HUBOE UCXO/A U HAYMHE OLCH-UBAIA.

CyMaTHBHO OLIeH-HBaKE je BpeHOBawbe nocturiyha yueHuka Ha kpajy cBake peanuzopaHe Teme. CyMaTHBHE OLeHe ce 100ujajy M3 KOHTPOJIHUX PajoBa, TeCTOBA, YCMEHOr
HCIUTHBAKA, CAMOCTAJTHUX MITH FPYNHAX PajioBa YUeHUKA.

Y (opMaTUBHOM BpPEAHOBAKY HACTABHUK OU Tpebaio la MPOMOBHILIE MPYITHH JUJasior, 1a KOPUCTH MUTAKA 1a OU IreHeprcao nogatke us haukux waeja, ajid U Aa noMOrHe
pazgoj haukux maeja, faje yueHuumMa noepatHe undopmaumje, a nosparHe nHGopmaurje 1odujeHe O yUeHUKA KOPUCTH Aa NPUIAroaM Noayyaramwe, oxpabpyje yueHuke na
OLeHY]Y KBAJIUTET CBOI paja.

H360p nHcTpyMeHTa 3a (JOpMATHBHO BPE/THOBAaH-E 3aBUCH OJ1 BPCTE aKTUBHOCTH KOja ce BpeIHyje, OHOCHO y caMo nocTuruyhe yueHnka tpeba yiubyunTH U BEroBo
TIoHaLUae.
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Hazne npeamera: MEXAHUKA TJIA U CTEHCKHUX MACA

1. OCTBAPUBAILE OBPA30BHO-BACIIUTHOI PANA — OBJIMIM H TPAJAIBE

PA3PE: Teopujcka Hacrasa Bexbe IIpaxTuuna HacTasa Hacraga y 610Ky Ykynuo
M1 70 175 0 30 175

2. IN/bEBU YUYEIbA:

~  Yno3HaBame ca J1adopaTOpHjCKUM HCTPaKMBaHUMA TNa;

- Ynosnaeawe ca 1ab0OpPATOPUJCKUM HCTPAKUBAKLUMA CTEHA;

- Pazeujame criozHaje 0 PUBMUKHUM U MEXAHHYKHM OCOOMHAMA TITa, MPOLECHMMA W 3aKOHUTOCTHMA KOja Cy HEOMXO/IHA 38 pasyMeBabe U TyMaveHe nojasa y Ty,

- Pazeujame nHTepecorarba 3a npahieme GUINIKHX W TEXHHUKUX CBOjCTABA CTEHA, NPOLIECHMA H 3aKOHHUTOCTUMA KOja Cy HEOMXOQHA 34 PA3yMEeBare W TyMaueHe
nojaea y cTeHama;

- PasBujame criocoOHOCTH MyTEM CAMOCTAITHOT Pajia YUE€HHKA, CIOCOOHOCT MOBE3UBaa TEOPHje ¢a MPAKCOM U (JOPMHUpPabe MPaBIIaHOT OJJHOCA MpeMa
pany;

- Pazeujame cMucnia 3a OPraHM30BaHM Pall, TAYHOCT, CUCTEMATHYHOCT, YPEIHOCT, ONPE3HOCT W eKOHOMMYHOCT;

- PasBujarbe aHAINTHUKOr MULILBEHHA, JIOTHUKOL 3aK/bYUMBaAtLA U NPOLYOJbHBatbEe MHTEIEKTYAIHE Pa03HAIIOCTH;

- Pazeujame HaBuKa yyeHHKa Koje he JONPUHOCHTH yHanpeljusamwy H 3alUTUTH JKUBOTHE, PaJHe CPeAMHe, 3APaB/ba YOBEKA U HEeroBor.

3. TEME, HCXOJU, TIPENTOPYYEHH CAJIPKAJA H K/bYYHH ITOJMOBH CAIPKAJA

Paspen: Tpehn
TFopummsu donp uacosa: Teopuja: 70 vacora; BexOe: 175 wacosa; Hacrapa y Giioxy 30 wacoBa;

TEMA uexoan . K/bYUHH ITOJMOBH CAJPIKAJA
ITo 3aBpuueTky Teme yueHuk he 6utd y cramwy aa:
Teopuja: Teopuja:
o 00jacHU 3Ha4aj reOTEXHUUYKHUX JTADOPATOPHjCKUX o Ilusb reorexHuykux m1abopaTOPHjCKUX
MCTpaXkHBamba Tila U CTeHa; UCTpaKMBakba TiA M CTEHA,
e HaBeJe OMpeMy Y FeOTEXHUUKO] AabopaTopuju; o Onpema y reoTexHUuKOj JadopaTopuju;
e OMNULIE Onepauuje y reoTeEXHUUKO] 1abopaTopuju. o Onepauuje y reoTeXHHUYKO)
naboparopuju (npunpema y3opaka,
T'eoTexnuuka Jadoparopuja Mepema nedopMalidja, Maca, 3anpeMUHe U
JIp. BEJIMYMHA).
Bexoa: Bexoa:
e TpUKaxe rpauuKy ONUTY ONPEMY Y Fr€OTEXHUUKO] o Onuwra onpeMa y reoTeXHHUKO]
J1abopaTopHjH. JlaGoparopuju.
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OcHoBHe 0cO0HHE TJIA

Teopuja:

oGjacHu nedhuHULMjy THa;
paziidKyje BpcTe Ta;

ofjacHu BpcTe Tha;

paznukyje KkiracupUKaLuje Tia;
objacHu knacudukauujy Tia;

OMKLIE HAYHH TEPEHCKE uHueTmbuKauuje Tna;

Hasene cuMO0IIe rapHyJIOMETPHjCKUX (bpakunja

00jacHu HauuH aedUHUCaba IPaHYIOMETPUJCKOT cacTaBa Tia;
pasnukyje BPCTE OMMTA 32 oapehusarse

rpaHyJIOMETPHJCKOr cacTapa TJa;

OMMLIe ONHUT Cejatba;

ob6jacuu noMohy rpaduykor npuKasza rpaHyJoMeTPUJCKY KPHUBY;
onuuIe METoAY XMAPOMETpUCatba,

onuue KOMOUHOBAHY METONY;

ob6jacuu Tepuarujeso CbI/IJ'ITepCKO NPaBUIIO;

o0jacun Kacanrpanaos KpuTeTHjym Mpasa;

ofjacHH cUMBOI U ONUC MPIKbeHb;

oGjacHu onpehuBare Mewarma Tha;
o0jacHu HauuH oapeljuBamba NOPO3HOCTH U
KouuMjeHTa MOPO3HOCTH T4,

oGjacHu HauuH oapelrBama 3aNpeMUHCKUX Maca Ta;
OITHLIIE HAYHH M3padyHaBara MOPO3HOCTH,
KO(HIMjEeHTa MOPO3HOCTH U 3aMPEMHUHCKHX Maca Ta;
pasnuKyje BPCTE BIAKHOCTH TAa;

ofjacHu BpcTe BIAKHOCTH TIa;

ofjacHU MojaBy KaruiIaHOCTH TiIa;

onuiLe Kako ce oapelyje Kanunapxo CBOJCTBO TJIa;
OMULLE CTaka KOCUCTeHUM]e T/1a o Atebepry
ofjacHu Kako ce oapeliyje rpaHuLia KOHCUCTEHUH]CS;
pasnuKyje XeMUjCKe KapakTepUCTHKE Ta;

objacHu kako ce onpehyje pH- BPE/HOCTH T1a;
objacHu Kako ce oapebyje cagpixaj
KanuujyM-kapOoHaT y Ty,

ofjacHH Kako ce ofpehyje KonH4uMHa OpraHckux

MATEpHja y Tiy;

Teopuja:
1. Jepunnuuja u kaacudpuranmja ra:
- JeUHHUM]ja TNa,
- FTCHETCKA U rcOMEcXaHHU4yKa
KnacHQUKaLyja Tia,
- TepeHcka unaetTudukanuja u
Knacudukanyja Tia;
2. ®uznuka cBojcTBa TaA:

- [PaHyJIOMETPUJCKH cacTaB T/1a,

- oapehuBame rpaHy1OMeTpHjCKOT
cacrtapa T7a (ONUT cejarba, MeToaa
XUAPOMETPHCaba U KOMOHHOBaHA),

- hunrepcka npasuna,

- IpoLeHa yTMLaja Mpasa Ha 110,

- OHOC Meluaka T1a,

- CTPYKTYpa TJ1a —[IOPO3HOCT TJ1a,

- 3anpeMuHcka Maca Tia (oapehupaise),

- 3aNpPeMHMHCAK Maca YBPCTHUX YEeCTHLA
TAa,

- 30HjE€HOCT y30paKa T/1a (KOXepeHTHO
U HEKOXEPEHTHO TJO),
- BJ@XHOCT TNa,
~ KarmJiapHocT Tiia,
- ITACTHYHOCT TJ1a;
3. Xemujcka cBojcTBa a2

- onpehuBame ph- BpeJHOCTH Tna,

- onpeljuBame KaIuHjyM-kapOoHaT y
Ty,

- olpeluBare OpraHcKUX MaTepujana
y TI1a.

Bexoa:

NMPUMEHHU TNoJieNie Kiacu(uKalMja Tia;

M3BPLIN TEPEHCKY HHACTHDUKALN]Y TNa;

u3Bee onuT oapehuBarba rpaHyJJOMETPHjCKOT CacTaBa T.1a;
npuKaxe rpaduuky pesyntate onura ogpehusarma;

Bexo6a:
o Tlpukazupame Kacudukalmje 1a;
o TepeHcka uHICTH(VKALIM]A TNA;
¢ Oppehusame rpaHy1OMeTpHjCKOT
cacTasa TJa;
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e TPaHYJOMETPUJCKOr CacTaBa Tia; o JlaGoparopujcka Bexba — onpehusarbe

o uzeTHDUKYje BPCTY TNa U BeJHYHHY 3pHa; IPaHyJIOMETPHjCKOr cacTaBa Tha —
e TpaHyJoMeTpHjcke dhpakumje; OIUT Cejarba;
o npumMeHu Tepuarujero Guntepcko nNpaBmio; o OG6pana 3anucHHKA
o nipumenu KacarpaHjos Kputepujym mpasa; IpaHyJIOMETPH]CKe aHAIH3E;
e O/IpeAd BEJIMUYMHE NapaMeTapa 3alpeMUHCKe Mace TJa; « JlaGoparopujcka Bexba — MeTona
« nomohy 1abopaTopujcKUX METOAA UCTIUTHBAA TIIA XHAPOMETpUCatba,
e M3pavyHa 3alpeMHUHCKY Macy TJa; o Tepuarujeo hHITEPCKO NpaBUIIO;
e M3pavyHa NPUPOAHY BIAKHOCT TJa; o YTHuaj Mpasa Ha TIO;
e O/lpead BENUYMHY Mapamerapa 30MjeHOCTH Tha, nomohy e 3anpeMuHCKa Maca Tia;
[IpokTopoBor onura; o JlaGopatopujcka Bexxba — onpeljupame
e M3pavyHa eHeprujy 30ujama T1a; 3anpeMMHCKe Mace TJ1a;
e oOIpeau rpaHulie Teuewa, nomohy Kacarpannose Tpeckanuue; e 30ujeHocT Tia;
o Jlaboparopujcka Bexba — 30MjeHoCT
Tia;

o Tlnactuusoct Tia;
o Jlaboparopujcka Bexba — onpeljusarbe
rpaHMUE KOHCUCTEHLH]E.

Teopuja: Teopuja:

e 00jacHM NojaM CTULIJBUBOCTH TII;a 1. CramusuBOCT TJA:

o objacHu nomofly aujarpaM oaHoca HanoHa v aedopmauuje Tna o [lokazaresby CTUUILUBOCTH

e HaBeje NoKa3aTesbe CTULLBUBOCTH o OppehuBamwe napamerapa CTUUIJBUBOCTH —

e 00jacHK MOJYJ CTUL/BUBOCTH Engomerapcku onur

e o0jacHu npuuun Exomerapckor onut 2. BononponycTH/bHBOCT TJa:

o objachu amjarpame Epomerapckor onur o OgnpeljuBame koepuunjeHTa

e 00jacHM nojaM BOAONPONYCTIbUBAOCTH TN ¢dunrpaurje tna —lapcujes 3aKoH

e 00jacHu kako ce oapehyje koeduumjent puntpauuje, 3. Uspcroha Taa:

nomofiy I[apcujesor 3aKOHa o JenHoakcujanHa Komrpecuja

o objacHu nojam uepcrohe Tha o OnuT AMPEKTHOKI CMULIAKA;
MexaHH4Ka CBOJCTBA TJa e oOjacHu mapamerpe uBpcrohe Tia o TpujakcujaHu ONUT

e 00jacHM MPUHIIAI jeTHOAKCHJATHE KOMIIPECH]E 4. CBR - ucnutHBame 112

o objacHu nomolly aujarpam jeqHoakcujanHe komnpecuje
o 00jacHH NPUHLMT ONUTA AUPEKTHOT CMULIAA

o TPUKaXKe AWjarpam OMUT AUPEKTHOI CMHULAba

e 00jacHM MPUHLMIT TPHjAKCHJATIHOT OMUTA

e [pPHKaXKe JAHjarpam TpHjaKCHjaITHOT OMUTa

o o6jacuu npuHumn CBR onura

o objacHu nomolty rpaguuxor npukasa adjarpam CBR omura

Besxba Bexba:
o oapead nomohy Jlapcujeror 3akoHa 3a koduuujenre punrpaumje | - Oapeljusare koeduumjenra
THa dunTpaumje;

xS
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u3pauyHa koeduuujeHTe hpunTpauuje ma

npukaxe rpaduuku nobujeHe pesynrare koepuuujeHTa
dbuntpauuje Tia

kopucTH nopatie aobujere EnomerapekiM ornurom, 3a
onpeljBae CTULULUBOCTH T4,

u3padyHa napaMeTpe CTHUIHHBOCTH

npUKaxke rpapUuKy AWjarpame ONUTa CTULLILUBOCTH;

NPUMEHH 3aMMCHUK ONUTA jJeIHOaKCHjalHE KOMIIPECH]e;
KOPUCTH nojatke 100ujeHe OlUTOM jeqHOAKCHjallHe
KOMIIpecuje,3a oapehuBare napamerapa uspctohe Ha cMULakbE;
npukaxe rpaguuky napamerpe uppcTohe 1aa, 100MjeHe OnUTOM
jenHoaKcHjaHe KoMnpecHje

MPUMEHH 3aMNMCHUK ONUTA AUPEKTHOI CMULIatba

KOPUCTH noaaTke 100HjeHe ONMTOM AUPEKTHOr CMHULAMA, 34
oapehueamwe napamerapa uspcrohe Ha cMULAKE;

npukaxe rpapuuky napamerpe uepcerohie 1ia, JoOHjeHe onuTOM
JUPEKTHOr CMULAbA;

NPUMEHH 3aNMCHUK TPUJAKCHjATHOT onuTa 3a oapeljusare
napamerapa yBpcrofie Ha CMULAbe;

KOPHCTH MoAaTKe A00UjeHe TPUjaKCHjaTHUM OMUTOM 3a
oapehueamwe napamerapa uepcrohe Ha cMHLARKE;

npukaxe rpadguyky napamerpe ugpcrofie Tna, nobujeHe
TPHUJAKCHjAITHUM OITUTOM

- Cruuwbusoct Ti1a — EnoMerapeku
OIUT;

- OnuT jegHoaKCHjaTHEe KOMIIpecHje;

- OnuT JUpeKTHOT cMHLAka 1 0bpazaa
3aMUCHHUKA,

- OnuT TpUjakcujaHor onuta u obpasa
3aNHMCHUKA;

Pu3znuke H TEXHHYKE 0COOHHE
cTeHa

Teopuja:

00jacHu 3aBUCHOCT (PU3HUKUX WU TEXHUUKUX CBOJCTBA 0/ 00JIMKa
1 Be3e W BeJHUMHE 3pHa ¥ CTeHaMa

pasnuKyje BeJHuMHe 3pHa y CTeHama

oOjacHH BelMHYMHE 3pHA Y CTeHAMa

paznuKyje Be3e 3pHa y creHaMa

ofjacHu Bese 3pHa y cTeHama

objacHu Kako ce ucnuryje Tepaoha crena

HaBeZe KaKo Ce BPIUM MOAeNa MUHEepana no TBpaohu

o0jacHH eIacTHYHA CBOJCTBA CTEHA

HaBeJie napaMerpe aedopmaimje: JyHro moaya, [oacoHor
KOS(VLHM]EHT U ryCTHHA,

onuie negopmMaliijy creHa, moMohly napamerapa aeopmanuje

Teopuja:
- O0nuK, BeJIMUUHAH U Be3a 3pHA Y

cTeHama;
- UcnuruBatbe TBpaohe crena;
- EmacTiuna cBojcTBa cTEHa;

HacTtaBa y 010Ky

pykyje ca Oywehum npudopom
u3Bele UCTpaXkHY GyLWOTHHY

o TepeHcka reoTexHMUKa U XUAPOTrEOJIOLLKA
MCTPAKUBAKLAL
e Mcrpaxno Gyweme;
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. NPUIAroam npouec Oyiuerma. OJHOC Ha MECTO Ira¢ C€ U3BOAU . Vaumare y3opaka TJa ¥ NoJ3eMHUX
e

(Tno wnu cTeHa) e BOJA;
e  pyKyje ca y3opuuMa Tia ¥ NOJA3eMHHUX BoJa e Tectupame OymwoTuHa
e  TPUMEHHM MOCTYTIAK CKIAJMIITSHA Y30PaKa TIa ¥ MOI3EMHUX ¢  OCHOBHA reOTeXHHUYKA U
BOJA e  XH/IPOTeONIOIIKA HCTINTHBAA;
e HACJIMKA Y30PKE TNa Y CAHIYKY 34 CKIAJULUTEHHE e I3pana reorexHuuke JOKyMeHTaLMje.

e onabepe y30pKe TJa M CTEHA 34 FeOTEXHUYKA U

e XMIPOreoNIOUIKA UCTINTUBAKA

e IIpUMEMYje JONYHCKE PAAOBE Y UCTPAKHO] OYLIOTUHU
e  U3BOAU OCHOBHA HCMUTHBAILA TNA U BOAE

e IPUMPEMH FeOTEXHUUKY JOKYMEHTAUMjy

e  ypaiM reOTeXHMYKY AOKYMEHTAUHjy

e KOMIUIETUPA FEOTEXHUUKY JAOKYMEHTALIM]Y

4. YIVTCTBO 3A JUMJAKTHYKO-METOAUIKO OCTBAPUBAIBE ITPOTPAMA:

Ha noyeTky cRakor Moaysa y4eHHKE YIO3HATH ca IM/BCBHMA M MCX0IMMa HACTaBE, ONHOCHO YUeH:a, IITAaHOM paja ¥ HauMHUMA OLICHHBAbA.
[MpeamMer ce peanusyje Kpo3 TCOPHjcKY HacTaBy, BexoOe u Oyiok. [Ipenopyka y opraHusalMji HACTaBe je Aa C¢ M0 HeJle/bh OpraHu3yje IBouac TEOpHje U OJIebebe ce He JeHH,
OJJHOCHO MeTouac BexOU U ojesbetbe ce aenu. [lpunrkom peannzoBarba BexOU U HacTaBe y GIIOKY ole/ber-e e Aeu Ha rpyne 1o 15 yuenuka.. Ilpenopyyen 6poj uacosa 1o
Moayny 3a Tpehun paspen je cneaehu:
e T'eoTexHuuka naGoparopuja (4+7 yacosa);
OcHoeHe ocobune Ta (36+119 yacosa);
Mexanuuka ceojersa Tia (22+49 vacora);
dusnuke U TexHUuke ocobrte creHa (8+0 yacora);
Hacraga y 6noxky (30 yacoga).

[Mpunukom peanuzaumje MOAYIa OCAOHUTH C€ HA Npel3HAbA YUeHHKA U3 MareMaruke, pusunke, xemuje W TexHuuke ¢usuke. [Ipenopyka je na ce NpUIMKOM OCTBAPUBAA
nporpama uspaljyjy 3aaaum koju hie ce npuMernMBaTi y NpakTUYHOj HACTABH W CTPYYHHM MpeAMeTUMa. MIHCHCTUpATH Ha CUCTEMATHYHOCTH M NPUMEHHU CTEUEHUX 3HAha Y
MPAKCH.
3a camocTaiHe BexOe yueHHKA NOTPEOHO je MPUMPEMUTH MaTepHjall U NPOBEPY 3HAa YUeHHKa. [Ipeutor TeMa caMmocTanHux BexOu je cienehu:
1. Tlpukas onuite onpeMe y reoTexXHUUKOj nabopaTopuju;
puka3z knacudukauuje Tna;
pUKa3 TepeHcKa MHaeTUdHKaLmja Tia;
pe3eHTallnja oJjpehuBambe rpaHyJIOMETPHjCKOr CacTaBa TJa;
aboparopujcka Bexda — oipejuBame rpaHyJOMETPHJCKOT CACTARA TJIA OIMUT Cejatba.
pUKa3 3aNUCHUKA TPAHYJIOMETPHjCKE aHATTU3e.
aboparopujcka Bexba — MeTo1a XHAPOMETPUCaba.
pezeHTanuja Tepuarnjeso GpuaTepeko NMpapuiio.
pUKa3 yTULA] Mpa3a Ha TIo.
pukaz oapehuBara 3anpeMHUHCKa Maca Tia.

S0 RN U AW
S B e e e e

o o o
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. JIaboparopujcka Bexxba — oapehuBame 3anpeMuHCKe Mace Tia.

. Ipuka3s ogpehusama 36ujeHOCTH THIA.

. Jlaboparopujcka Bexxba — 30MjeHoCT Tha.

[Npuka3 oapehuBama napaMerapa nIaCTMHHOCTH TNA;

. Jlaboparopujcka BexGa — oapehupame rpaHMUe KOHCUCTEHLM]E. ;
IMpukaz oapeljuBame koeduuujenta hunrpauyje;

[Npesenrauunja Engomerapckor onwur;

OnuT jeaHoakcujanHe KoMnpecuje;

OnMT JUPEKTHOT CMHULAKA  00pajia 3aMnucHHKA;

. OnuUT TpUjakcHjaTHOT OMUTA U 00paia 3anuCHUKA.

SomuaLELL~

|\

H360p MeToaa 1 o0nvika pana 3a ceaku Moy ojpehyje HacTaBHUK y 3aBUCHOCTH 0/ HACTABHUX Ca/ipikaja, COCOOHOCTH M moTpeda yueHNKa, MaTepujaiHuX U JIpyTHUX yeaosa.
KopucTtuty BepbanHe meTone (MeTo/1a yCMEHOT M3Jlarama v AWjaiollika MeTo/a), METOIS ASMOHCTpaLHje, TEKCTYATHO-UITYCTPATUBHE METO/Ie, METO/IC MPOJEKTHUX 3a71aTaKa.
MMpennoxkenn oGnuuu pana cy GpoHTANHM, paa y rpynu, paj y napy, UHAWBULYATHU paj.

5. YIIVTCTBO 3A ®OPMATHUBHO I CYMATHUBHO OLHEIbUBAILE YUYEHUKA

VY HaCTaBM rNaBaHU LKWJb UCXOA je [TPATe U BPEAHOBATH MPOLIECHE CTABOBE U Yuek-e, Kpo3 nocTuriyha yueHuka u concreeror paa. HacragHuk tpeba KOHTUHYHpPAHO Aa npatu
Harnpenak yueHHKa, KOjU ce orjiefla y aKTHBHOCTH YUeHHKA, KaKo MPUKYTLba]y MOJATKe, KaKo apryMeHTYjy, eBaTyupajy, JOKyYMeHTY]y utia. Ja 61 BpeaHoBame 6110 06jeKTUBHO
Uy GYHKUIMjHYHUSHba, MOTPEOHO je YCKITaUTH HUBOS UCX0a U HAYMHE OUCHNBAbA.

CyMaTl/IBHO OLUCHHBAKC je BpCAHOBAKC nocmrﬂyha YUC€HHKA Ha Kpajy CBaKe peaiu30BaHe TEME. CyMaTl/IBHe OLICHE CC )106ujajy U3 KOHTPOJHHUX WIHW NUCMCHUX paaoBa,
TECTOBA, YCMEHOI' UCNIMTHBAA, CAMOCTAJIHUX WJIM TPYIIHUX pagoBa YYCHHUKa.

VY ¢opMaTHBHOM BpEAHOBabY HACTABHUK O Tpebaio 1a NPOMOBULIE FPYMHU JUJasior, a KOPUCTHU NUTAmka Aa OW FeHepucao nojatke us haukux waeja, ajid U Aa noMorHe
pa3roj haukux uaeja, Aa je yueHHMMa nosparHe MHGopmaumje, a nosparHe uHdopMauuje 1obGujeHe ol y4eHHKa KOPUCTH Aa NpUJaroiu nojayvaeare, oxpadpyje yueHuxe aa
OLEtbYjY KBANUTET CBOr paja.

N360p uHCTpYMEHTa 32 (POPMATUBHO BPEIHOBAKE 3aBUCH O BPCTE aKTHBHOCTH KOja Ce BpeJHyje, OQHOCHO y caMo nocTuruyhie yueHuxa Tpeba yKbyHUTH U HeroBo
TIOHALUAKe.
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Hazne npeamera: SAIITUTA PAAHE U )KHBOTHE CPEJUHE

1. OCTBAPUBAILE OBPA30BHO-BACIIUTHOI PANA — OBJIMIM H TPAJAIBE

PA3PE: Teopujcka Hacrasa Bexbe IIpaxTuuna HacTasa Hacraga y 610Ky Ykynuo
v 32 105 0 0 32

2. IN/bEBU YUYEIbA:

— MHsrpaljusare crBapanaukor M OArOBOPHOr 0JHOCA NpeMa paay M CpeACTBMMA paja;

—  Ocnoco0sbaBame yYeHHKA 33 CAMOCTANHM NPUCTYI NPUMEHM W MOLUTOBaKY Mepa M HOPMaTHBA 3alUTUTE Ha Paay, HAMEHCKOr Kopulufierma 3aluTUTHUX CPeACTaBa HbUXOBOT
OJpIKaBatba U OUyBaIba;

— Paseujama paaHuX HaBUKA M pafHe KyNType paay pasBujara CTBApaJadkor i ONAroBOPHOr OAHOCA NMPeMa pafy, paaHUX CIOCOOHOCTH, CBECTH O YyBaky 3APaB/ba, 3aLITHTE
NPUPOAE M HKUBOTHE CPELUHE;

— TloacTuuaie U pa3BHjambe TPAjHOr MHTEPECOBAtbA 32 OCTBAPEHLE CUI'YPHOT M IPOJYKTHBHOT Pajia y pasiiiuuTiM yCIOBHMA;

— OcniocobibaBare 3a IPUMEHY CPeJICTaBa 3a 3allTHUTY HA pajly M Pa3BUjalbe CBECTH O BXKHOCTH OUYYBaba CONICTBEHOT 3/1paBJba;

— Paseujame CBECTH O BAXXHOCTH 3ALUTUTE Pafa W )KUBOTHE CPEAMHE;

— BacriuTame yyeHHKa 3a OJIpJKAaBare XUTHjEHE PAJHOT MPOCTOpa, XWIHjCHE CTAHOBAaMA M HCXPAHEe Y TCPEHCKHUM YCJIOBUMA, JIMYHE XUTHjEHE W pa3BHjarbe J00pHX
HHTEPEePCOHATHUX 0/IHOCA;

— Cruuarme HABHKA KYJITYPHOT MOHAIIAKA Y PALy W KUBOTY, BACMIUTABAE 3a XYMAHE W 3[paBe OJHOCE NpeMa paay, APYruM pajHuLuMa, PAaHoOj U )KUBOTHO] CPeiUHU;

— TlopcThuare 3a Jajbu CTPYUHH PA3BOj M yCABpLIABAHE Y CKNALY Ca HHAMBHAYANHUM CNOcOoBHOCTMMA U noTpebaMa apyLuTea;

— Pa3ana1—be CUCTEMATUYHOCTH, MPCUHU3IHOCTU, CMHUCTIA U OATOBOPHOCTH 34 TUMCKH pan;

— PasBujame criocobHOCTH 32 peluaBame npoblieMa U HOBUX CUTyalWja y MPoLEecy paia v CBaKOJHEBHOT HKUBOTA;

- Pa3Bujajy onroeopas ofHOC 3a OuyBare NPUPOLHUX pecypca U eKOJOLIKE PABHOTEKE;

— Pa3sBHjajy cBecT 0 COTICTBEHHM 3HAF-HMA U CMTOCOOHOCTUMA JIa CTEUCHA 3HAA MPUMEHbYJY Y CBAKOHEBHOM SKHBOTY, pelliaBajy npodieMe W MpurnpemMajy ce 3a Aabe
o0pazoBame.

3. TEME, HCXOAU, TIPENOPYYEHH CAJAPXAJN N K/bYYHH IMTOJMOBH CAAPKAJA

Pazpen: Herspru
[Comuuibu doua yacosa: Teopuja: 32 uaca;

TEMA HCXoau HNPEIIOPYYEHH CAJIP/KAJH / KIbYYHHU
[To zaBpmieTKy TeMe yiaeHUK he GuTH y cTamy fa: IHOJMOBH CAJIP/KAJA
¢ 00jacHH 3Hauaj 3alUTUTE Ha pagy e 3alUTHTA HA paay M HeH 3Hauaj;
OCHOBHH IIOjMOBH 3aIUTHTE e 00jacHHU EproHOMCKE 3aXTeBe PaAHOI MecTa o CHUI'ypHOCHO €proHOMCKE KapakTepUCTHKe paja;
JKHBOTHE CpeXHHE e HaBeje (akTope KOju yTUYy Ha NojaBy npodecuoHannux obobera | o IloBpene Ha pagy u npodecuonanna obosbera u
e OULUE CHCTEM W OpraHu3alyjy 3aluTuTe Ha pasy hakTopu KOjH LOBOAE [0 HHX;
e Cucrem u oprannsaiyja 3aiiTHTe Ha pasy:;
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objacHu 3HaUAj MPUKYM/bakba MOAATAKA O UCTIOJbABALY MPUPOAHUX
NOTEHLHjATHUX ONACHOCTH Y CAMOM JIESKULITY 3a CUMYPHOCT U
SKCIII0aTaluHjy

» 3Hauaj NPUKYMJbakba NoJaTaKa O UCNOJbABAKY

NPUPOIHHUX NMOTEHLMJANIHUX ONACHOCTH Y JEXULITY 32
CUIYPHOCT MCTPa)KHBarba M eKcrutoaTauuje (MpormuicH 1
HUHCTPYKLIHjE 0 HCTPAXKHOM OyLICHY).

OCHOBHH H3BOPH ONACHOCTH H
Mepe 3aTHTE

o6jacHu akTope KOJU JOBOAE A0 MOBpPEsa P paty

HaBEZe OCHOBHE Y3BOpE NoBpela Ha pany

00jacH1 HAuMH HACTAjara MEeXaHUYKUX NOBPELa Ha pafy

HaBeJle ONACHOCTH NPH KpeTatby MPH pajiy ¥ TPaHCIopTy

HaBeJle OMACHOCTHU O] €JIEKTPHUUHE eHapruje U 00jacHu Mepe
3aIUTHTE

objacHu obesdeheme Oyiualier Topmwa o aTMochepcKor rnpaxmbebha
objacHU Mepe 3aTuTe Npu HOHOM pajy Ha Oyliemy

ofjacHu Mepe 3alTuTe Npu GyLiesy Y MOUBapHUM YCIOBUMA
ofjacHu Mepe 3aLTHTe NpH u3BOheY Gyluera ca NIOBHHX
objekara

ofjacHu Mepe 3awTuTe npu OyLiey Y NOA3eMHUM NPOCTOpHjama
HaBejle Mepe 3alUTUTe Npu GyLUeHY HA OBPLIMHCKAM OTKONMMA U
KaMeHOIoMHUMa

o0jacHu Mepe 3alUTUTE Ha pasy Mpu OyIayko-MUHEPCKUM
panoBuma

HaBeZe NpodecHoHanHa 000beha 1 U3BOPe MPOheCHOHATHHUX
obospera

o6jacHy 3Hayaj KIMMe, KIMMATCKUX H MUKPOKJIMMATCKUX YCI10Ba
Ha pasHOM MeCTy

00jacHM XeMUJCKE IUTETHOCTH ¥ PAAHO] OKONHHM

HaBee WITETHOCTH PYAHMUKUX IacoBa

00jacHy LUTETHOCTH MUHEPAJIHE U yIibeHe MpalluHe

00jacHU XeMUJCKEe IITETHOCTH Y PaJHOj OKOJMHM Kao M MPUCYCTRO
Oyke, BUOpaLuja ¥ HHXOB YTHUA] Ha NOjaBy NPOPEeCHOHATHUX
obosbema.

00jacHu BaXKHOCT IPAaBUIIHE OCBETJLEHOCTH PajiHE OKOJIMHE

[MopehuBare npu pagy — dakropu Koju A0BOAE 1O
rioBpeja npu paJy ¥ OCHOBHY MU3BOPH NOBpELa;
M3Bopu MexaHHYKUX OBPeAa HA MaluMHama 1
ypehajuma;

OnacHOCTH NPH KPeTamy Mpy pajy U TPaHCIOPTY;
OnacHOCTH Ol €eKTPUYHE EHEPrHje U Mepe 3aLuTHTE;
O6e3beheme Oymeher Topia 071 aTMochepckor
MpaXKIbEeHHa;

Pan na Gywewy y HolinuM ycnoeuma — 06e3belerse
panauIMITa;

Bylere Ha MOUBAPHOM TepeHY;

byuiere ca nnoBHUX o0jekara ¥ Mepe 3aluTHTE Ha
paay;

bywemwe y noa3zeMHUM MpocTopyjama U 00jekTHMa U
Mepe 3alITHTE Ha pany;

byuierse Ha MOBPLIMHCKUM KOMOBMMA ¥ KaMEHOJIOMKIMA
¥ Mepe 3alUTHTe Ha pazy;

OnacHOCTH U Mepe 3allTHTe Ha paay npu OyLuayko-
MHUHEPCKHUM PajloBUMa;

[Tpodecnonanta 06osberba U H3BOPH NMPOGECUHOHATHUX
000/berba M 3aLUTUTA PagHe OKOJIMHE,

3Hauaj knume U ob6e30elerbe HopMaNHUX KIMMATCKUX U
MUKPOKJIMMATCKUX PaJHUX YC/I0Ba;

XeMujcKe IITEeTHOCTH Y PaJHOj OKOJIMHH;

PynHu4ky racosu;

MuHepaliHa U yribeHa NpaiivHa 1 Apyre marepuje
MHKPOKJIMMATCKUX Pa/IHUX YCIIOBa;

XeMUjcKe INTETHOCTH Y PAIHOj OKONHMHHU; PYIHUYKU
racosu; Oyka v BUOpaLMje U Mepe 3aLUTHTE;
OCBeT/bEHE PASHE OKOIMHE,

TexHnuka CPEACTBA 3alITHTE U
criacaBsama

HaBe/e JMYHA 3aLUTUTHA CPeCTBa
00jacHu NPUMEHY NHYHUX 3ALUTUTHUX CpecTaBa

06jacHu NpUMEHY KONEKTUBHUX CPeCTaBa CUIYPHOCTH M 3alUTHTE
0GjacHU TOCTOjambe YeTe 3a CracaBakbe, CACTaB M ONPEMIbEHOCT
objacHu notpedy cnyxde npee nomohin

onule njad oAGpade u chalaBara pyaHuKa

JlnyHa 3aliTHTHA CpeacTBa;

CpeacTsa 3a KONEKTUBHY CUIYPHOCT M 3aLUTHTY;
Uera 3a cOaliapatbe - MOPAJIHU 3HAYaj; CacTas,
OTPEeMJbEHOCT.

Cayxba npse nomohu;

[1nan ondpaHe v cnalaBarba pyaHUKA;






1


 


 


 


ПРАВИЛНИК


 


O
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Члан 1.


 


Овим


 


правилником


 


утврђују


 


се


 


планови


 


и


 


програми


 


наставе


 


и


 


учења


 


стручних


 


предмета


 


средњег


 


стручног


 


образовања


 


у


 


подручју


 


рада


 


Геологија,


 


рударство


 


и


 


металургија


 


за


 


образовне


 


профиле


 


геолошки


 


техничар


 


за


 


геотехнику


 


и


 


хидрогеологију


 


и


 


рударски


 


техничар,


 


који


 


су


 


одштампани


 


уз 


овај


 


правилник и чине 


његов


 


саставни део.


 


 


Члан 2.


 


Планови


 


и


 


програми


 


наставе


 


и


 


учења


 


за


 


образовне


 


профиле


 


геолошки


 


техничар


 


за


 


геотехнику


 


и


 


хидрогеологију


 


и


 


рударски


 


техни


чар 


остварују


 


се


 


и у складу са:


 


1)


 


Решењем


 


о


 


усвајању


 


стандарда


 


квалификације


 


„Геолошки


 


техничар


 


за


 


геотехнику


 


и


 


хидрогеологију”


 


(„Службени


 


гласник


 


РС


 


–


 


Просветни 


гласник”,


 


број 1/21);


 


2)


 


Решењем


 


о 


усвајању


 


стандарда


 


квалификације


 


„Рударски


 


техничар”


 


(„Службени


 


гласник


 


РС


 


–


 


Просветни 


гласник”,


 


број 


19/20).


 


 


Члан 3.


 


Даном


 


ступања


 


на


 


снагу


 


овог


 


правилника


 


престаје


 


да


 


важи


 


Правилник


 


о


 


наставном


 


плану


 


и


 


програму


 


за


 


стицање


 


образовања


 


у


 


тро


годишњем


 


и


 


четворогодишњем


 


трајању


 


у


 


стручној


 


школи


 


за


 


подручје


 


рада


 


Геологија,


 


рударство


 


и


 


металургија


 


(„Просветни


 


гласник”,


 


бр.


 


10/93, 1/94, 6/02 и 


11/05


 


и 


„Службени


 


гласник


 


РС


 


–


 


Просветни 


гласник”,


 


бр. 10/13, 


11/13


 


и 14/13), у делу 


који


 


се


 


односи


 


на наставни план


 


и


 


наставни


 


програм


 


стручних


 


предмета


 


за


 


образовне


 


профиле


 


геолошки


 


техничар


 


за


 


геотехнику


 


и


 


хидрогеологију,


 


рударски


 


техничар


 


и


 


рударски


 


техничар


 


за припрему минералних 


сировина.


 


Ученици


 


уписани


 


у


 


средњу 


школу


 


закључно


 


са


 


школском


 


2020/2021.


 


годином


 


у


 


подручју


 


рада


 


Геологија,


 


рударство


 


и


 


металургија


 


за


 


образовне


 


профиле


 


геолошки


 


техничар


 


за


 


геотехнику 


и


 


хидрогеологију, рударски 


техничар


 


и


 


рударски 


техничар


 


за


 


припрему


 


минералних


 


сировина,


 


у


 


четворогодишњем


 


трајању,


 


стичу


 


образовање


 


по


 


Правилнику


 


из


 


става


 


1.


 


овог


 


члана,


 


најкасније


 


до


 


краја


 


школске


 


2024/2025.


 


године.


 


 


Члан 4.


 


Овај


 


правилник


 


ступа


 


на


 


снагу


 


наредног


 


дана


 


од


 


дана


 


објављивања


 


у


 


„Службеном


 


гласнику


 


Републике


 


Србије


 


–


 


Просветном


 


гласнику”.


 




1    

 ПРАВИЛНИК   O   ПЛАНУ И ПРОГРАМУ НАСТАВЕ И УЧЕЊА СТРУЧНИХ ПРЕДМЕТА СРЕДЊЕГ  СТРУЧНОГ ОБРАЗОВАЊА У ПОДРУЧЈУ РАДА ГЕОЛОГИЈА, РУДАРСТВО И  МЕТАЛУРГИЈА   ("Сл. гласник РС", бр.  15 / 2021 )  

  На   основу   члана   67.   став   3.   Закона   о   основама   система   образовања   и   васпитања   („Службени   гласник   РС”,   бр.   88/17,   27/18   –   др.   за кон,   10/19 и 6/20),   Министар просвете,  науке   и  технолошког   развоја   доноси     П   Р АВИЛНИ К       o   плану и програму наставе и учења  стручних   предмета   средњег   стручног   образовања   у  подручју   рада  Геологија,   рударство   и металургија     Члан 1.   Овим   правилником   утврђују   се   планови   и   програми   наставе   и   учења   стручних   предмета   средњег   стручног   образовања   у   подручју   рада   Геологија,   рударство   и   металургија   за   образовне   профиле   геолошки   техничар   за   геотехнику   и   хидрогеологију   и   рударски   техничар,   који   су   одштампани   уз  овај   правилник и чине  његов   саставни део.     Члан 2.   Планови   и   програми   наставе   и   учења   за   образовне   профиле   геолошки   техничар   за   геотехнику   и   хидрогеологију   и   рударски   техни чар  остварују   се   и у складу са:   1)   Решењем   о   усвајању   стандарда   квалификације   „Геолошки   техничар   за   геотехнику   и   хидрогеологију”   („Службени   гласник   РС   –   Просветни  гласник”,   број 1/21);   2)   Решењем   о  усвајању   стандарда   квалификације   „Рударски   техничар”   („Службени   гласник   РС   –   Просветни  гласник”,   број  19/20).     Члан 3.   Даном   ступања   на   снагу   овог   правилника   престаје   да   важи   Правилник   о   наставном   плану   и   програму   за   стицање   образовања   у   тро годишњем   и   четворогодишњем   трајању   у   стручној   школи   за   подручје   рада   Геологија,   рударство   и   металургија   („Просветни   гласник”,   бр.   10/93, 1/94, 6/02 и  11/05   и  „Службени   гласник   РС   –   Просветни  гласник”,   бр. 10/13,  11/13   и 14/13), у делу  који   се   односи   на наставни план   и   наставни   програм   стручних   предмета   за   образовне   профиле   геолошки   техничар   за   геотехнику   и   хидрогеологију,   рударски   техничар   и   рударски   техничар   за припрему минералних  сировина.   Ученици   уписани   у   средњу  школу   закључно   са   школском   2020/2021.   годином   у   подручју   рада   Геологија,   рударство   и   металургија   за   образовне   профиле   геолошки   техничар   за   геотехнику  и   хидрогеологију, рударски  техничар   и   рударски  техничар   за   припрему   минералних   сировина,   у   четворогодишњем   трајању,   стичу   образовање   по   Правилнику   из   става   1.   овог   члана,   најкасније   до   краја   школске   2024/2025.   године.     Члан 4.   Овај   правилник   ступа   на   снагу   наредног   дана   од   дана   објављивања   у   „Службеном   гласнику   Републике   Србије   –   Просветном   гласнику”.  

