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	ПРАВИЛНИК
O ДОПУНАМА ПРАВИЛНИКА О ПЛАНУ И ПРОГРАМУ НАСТАВЕ И УЧЕЊА СТРУЧНИХ ПРЕДМЕТА СРЕДЊЕГ СТРУЧНОГ ОБРАЗОВАЊА У ПОДРУЧЈУ РАДА ХЕМИЈА, НЕМЕТАЛИ И ГРАФИЧАРСТВО
("Сл. гласник РС", бр. 9/2021)



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 РАВИЛНИК 

допунама Правилника о плану и програму наставе и учења стручних предмета средњег стручног образовања у подручју рада Хемија, неметали и графичарство

Члан 1.
У Правилнику о плану и програму наставе и учења стручних предмета средњег стручног образовања у подручју рада Хемија, неме- тали и графичарство („Службени гласник РС – Просветни гласник”, бр. 14/18, 7/19, 9/19, 12/20 и 1/21), после плана и програма наставе и учења за образовни профил техничар за полимере, додају се планови и програми наставе и учења за образовне профиле техничар штампе, техничар за заштиту животне средине и техничар за оперативну форензику, који су одштампани уз овај правилник и чине његов саставни део.

Члан 2.
Планови и програми наставе и учења за образовне профиле техничар штампе, техничар за заштиту животне средине и техничар за оперативну форензику остварују се и у складу са:
Решењем о усвајању стандарда квалификације „Техничар штампе” („Службени гласник РС – Просветни гласник”, број 19/20);
Решењем о усвајању стандарда квалификације „Техничар за заштиту животне средине” („Службени гласник РС – Просветни гла- сник”, број 19/20);
Решењем о усвајању стандарда квалификације „Техничар за оперативну форензику” („Службени гласник РС – Просветни гла- сник”, број 2/21).

Члан 3.
Даном ступања на снагу овог правилника престаје да важи Правилник о наставном плану и програму за стицање образовања и ва- спитања у трогодишњем и четворогодишњем трајању у стручној школи за подручје рада Хемија, неметали и графичарство („Службени гласник РС – Просветни гласник”, бр. 11/93, 1/94, 6/95, 8/96, 15/97, 7/02, 10/05, 15/05, 7/08, 11/08, 8/09, 10/13, 11/13, 14/13, 12/15, 7/19, 12/20 и 1/21), (у даљем тексту: Правилник), у делу који се односи на наставни план и наставни програм стручних предмета за образовне профиле техничар штампе и техничар за заштиту животне средине.
Даном почетка школске 2022/2023. године престаје да важи Правилник из става 1. овог члана, у делу који се односи на наставни план и наставни програм стручних предмета за образовни профил ситоштампар.
Ученици уписани у средњу школу закључно са школском 2020/2021. годином у подручју рада Хемија, неметали и графичарство за образовне профиле техничар штампе и техничар за заштиту животне средине, у четворогодишњем трајању, стичу образовање по Пра- вилнику из става 1. овог члана, најкасније до краја школске 2024/2025. године.
Ученици уписани у средњу школу закључно са школском 2021/2022. годином у подручју рада Хемија, неметали и графичарство за образовни профил ситоштампар, у трогодишњем 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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I MJIAH HACTABE U YYEIbA
3a 00pa3osHu npodi Texuuuap urrami

ne

Kaza ce peammyje no Ayammom moaeny*

1PA3SPE]L 11 PA3PE/]L 11 PA3PE]L 1V PA3P
neemno. rou Heaemno. neaemno ro Heemno. TOAMIIILE -
T| B |YKP| T B [YKP| b T |BVKP| T B |YKP| B | T B |VKP| T B |VKP| T B|YKP| b T B |VKP| b

e Cryam |6 210 210 (60| 7 [2[ 8 | 238 |68 |204[90[ 4 2| 13 | |47 9a| 1| 120 [60| 360 | 120 | 704 [128| 1182|360 2374
1 [Xemmnja 2 70 2 68 138 138
2 JOcHoBH rpaduuke Tex © 2 70 1 34 104 104
N e 2 68 8 8

uievo
+ [Tenoronia rpaguraror N & 2 68 136 136

hvarcpujata
B Fr— N © © ©
6 [resnozonja urravne 2 70 2 68 2 68 2 60 266 266
7 [paxruuna nacrasa 6 210 | 60 8 204 | 90 12 408 190 n 360 | 120 1182 360 | 1542
8 Jipeaysenmuso 2 60 0 )

350PHH ITPOTPAMA 2 68 I 68 I 60 196 196
2 uporpavy opasoior 2 68 2 68 2 60 19 19

ipodnia

7 238 I 136 7 120 704

o A2+52 6 6 |210 210 [0 | 7o) [2] 8 [ oy | 68 [204] 90| 1) 12| ey | [408 [ 90 gy | 2 [ 11 | ey [50] 360 | 120 | Gui) 128 1182 360 ) 2570
[Viynno A2+52 12 480 1719%) 600 (668*) 16.(18%) 636 (123%) 1719%) 663 (723%) 2374 (2570%)

Hanovera: * Jlyaiii MOACA 0APA3yMCRa PEATH3AIY HACTARE KO3 TCOPHICKY HACTABY, YICILE KPO3 P KOA I0CIOABLIA, BC
** Vueuuk GHpa TIPEAMET ca THCTE HIGOPHHX ONIUITEOGPA3OBHHX I CTPYSHHX POTPaMA

. IDAKTI Y HACTaBY H YCHC KDO3 DAL Y GAOKY
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[Tucra wsGopunx nporpama npema nporpamy oGpasonor npoguaa

6 Jlucra mGopiix nporpava

PA3PEJ]

11 111

v

[Crpyunu npeavern

1. [TexHMYKO LPTambe ca HALPTHOM reOMEeTPHjOM

wororpaduja

[TexHos0rHja rpapuuke npunpeme

R.

3.

4. [Texuonoruja rpauuke 1opaje

5. [Texnmuxo-rexnonouka npunpema

[OcHosu BeG ausajua

O6m1H 06Pa30BHO-BACIHTHOT PA/Ia KOjHMA Ce 0CTBAPY]jY 00aBe3HH NMpeAMeTH, H360pHI

NPOrPaMH W AKTHBHOCTH

1 PA3PE]] 11 PASPEJT 11l PA3PEL] IV PA3PE]] VKVITHO

uacosa Hacosa Hacosa uacosa uacosa
Uac ontesberCKOr CTapelnHe 70 68 68 60 266
Vlonathu pan * 710 30 10 30 10 30 10 30 10 120
VlonyHcku pan * 10 30 10 30 10 30 10 30 10 120
Mpunpemnn pan * 10 30 10 30 10 30 10 30 110 120
*AKo ce yKake N10TpeGa 3a OBHM 0GAHILIMA para

1 PA3PEJT 11 PASPE]T 11T PASPEJT IV PA3PEJT
uacosa Hacosa uacosa uacosa
N N 710 5 HACTaBHUX 110 5 HACTaBHHX

[Exckypsnja 10 3 naHa 10 5 jasa ana Jana

/31K JIPYror HapoJia WK HalHOHANIHE MalbHHE Ca eNleMEHTHMA HALHOHATIHE KYJIType

2 yaca HeJiebHO

[Tpehut cTpanm jesuk

2 yaca Helie/bHO

|ipyru npeavern *

1-2 yaca HenesbHO

|crsapanauxe u cnoGonse axtiBHOCTH yuenuKa (xop, cexiuje u npyro)

30-60 yacoBa rouiIe

Vlpyteene akTuaHOCTH — yueHH ki napraMenT, yvenHke 3a1pyre

15-30 yacosa roaube

[KynTypHa 1 jaBHa IelaTHOCT 1KOJIe

2 pajHa nana

*[lope/ HaBe/IeHHX MPeAMeTa LIKONa MOe A1a Oprani3yje, y CKIially ca ONpeielhethIMa yueHHKa, (paKy.ITaTHBHY HACTaBy U3 PEIMETA KOjH Cy YTBPhEHN HACTABHHM NIAHOM AIPYTHX
00pa3oBHUX MPOdIIA HCTOT WM APYTOT MOAPYYja paja, Kao My HACTABHUM TUIAHOBHMA FMMHA3Hje, WK 10 MPOrpaMHMa KojH Cy MPETXOAHO JOHETH.
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OcTBapuBambe IJ1aHA H NPOrPaMa HACTABE H y4eba

1 PA3PE]T 1l PA3BPE]T 111 PA3PE]T IV PA3PE]]
[PaspeniHo-yacoBHa HacTaBa 35 34 34 30
[MenTopckm pan (HacTasa y Gi10Ky, npakca) 2 3 3 4
[OGaBe3He BaHHACTaBHE AKTHBHOCTH 2
Matypcku nerut 3
[Yxynno paanux nexesma 39 39 39 39
IMonena onesbersa y rpyne 3a peaqus3aiujy y MIKOJICKOM CHCTeMy
TOMIELH (POH UacoBa IMotpeGHo
S - 6poj yueHHKa | aHrakoBae
paspen npeaver/vMoayn Bexe mpakTiita | HAcTaBay | oon o | novohmor
HacTaBa Gnoky [—
1 [TpakTHyHa HacTaBa 210 60 10 na
I ["paduuko 06IMKOBaE H MHCMO 68 15 *
[pakTHYHa HacTaBa 204 90 10 na
I [[pakTiyHa HacTaBa 408 90 10 na
v [MpakTiyHa HacTaBa 360 120 10 1a
[peayseTHuTBO 60 15 *
Moaena onesberba y rpyne 3a peansaunjy no 3akony o AyajiHom 06pasoBamy
roauwby o Yacosa oTpeGHo
npeaMeT/Monys yacrasa y Gpoj yueHuKa | aHrakoBarbe
paspen BewGe VKP i yrpymi-n0 | nomohuor
onoky HCTaBaHHKA
I |Mpakruuna HacTaBa 210 60 10 *
I ["paduuko 0GIMKOBAILE U THCMO 68 15 *
IMpakTuyHa HacTaBa 204 90 10 *
1l |[pakTuuna nactasa 408 90 10 *
v [lpakTHyHa HACTaBA 360 120 10 *
[lpeay3eTHHIITBO 60 15 *
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A2: OBABE3HU CTPYYHM IIPEJIMETH

Hasus npeamera: XEMHUJA

1. OCTBAPUBAILE OBPA30BHO-BACIIMTHOT PAJIA - OBJIMLIM U TPAJAIBE

PA3PE/T: Teopujcka HacTaBa BesxGe IlpakTHyHa HacTaBa Hacrasa y 610Ky Ykynuo
1 70 0 0 0 70
1 68 0 0 0 68

2. IUWJbEBH YUEIbA:

—  Vno3HaBarke ca OCHOBHHM XEMHJCKHM MOJMOBHMA H TPOMCHAMA, TIPOLICCHMA H 3AKOHHTOCTHVA HEOTIXO/IHHM 32 PA3yMCBaMe H TYMAUCHE N10jaBa yIPHPO/H;
- Youasaie 3Hauaja eeMenaTa, HEOPraHCKHX M OPraHCKHX je/Miberba Y JKHBOTY, MOryNHOCT pHMeHE Y HHIYCTPH]CKOj MPAKCH M HHXOBOM YTHLA]y Ha HOBEKa H XKHBOTHY

cpenHy;

- OenajaBare TeXHUKOM pazia y 1abopaTopHj1 U pa3BHjarbe BELITHHA U HaBUKA Koje he yueHuiima omoryhuTi J1a ce ykibyue y pan;
~ Pa3ssujare CTBApaauKe CocoGHOCTH MyTeM CAMOCTATHOT CKCTIEPHMEHTATHOT PAZIa YUEHHKA, CTIOCOGHOCT NOBE3HBAMA TEOPH]E Ca MPAKCOM H (hOPMHUPAILE MPABHIHOT

OJIHOCa Ipema pazy;

- Paspujarbe CMHCIIa 32 OPraHH30BaHH Pajl, TAYHOCT, CHCTEMATHYHOCT, YPEIHOCT, ONPE3HOCT H EKOHOMHMUHOCT;
- PasBujame HaBuKa yueHHKa Koje he I0MpuHOCHTH yHanpehuBatby M 3allTHTH MPHPOJIE, YOBEKA M KHBOTHE CPE/IUHE.

3. TEME, HCXO/IH, [TIPENIOPYYEHH CAJIPJKAJU M K/bYYHU ITIOJMOBH CAJIPKAJA

Paspen: Mpeu

Tomuusu domn uacosa: Teopuja: 70 uacosa;

TEMA

&
IMo 3aBpuIeTKy Teme yueHuK he GUTH y cTamy a:

TPENIOPYYEHHU CAJIP’KAJH / KJbYYHH
MIOJMOBH CAIPIKAJA

3AKOHHTOCTH

OCHOBHH XeMHjCKH NIOjMOBH H

PpasiuKyje cMmelile, eNeMeHTe, jeHberba
HAMKIIE XEMHUCKe je/IHauMHE

ojackm pasamky navehy Ar, Mr u M
PpetLl CTEXHOMETPHCKE 3a1aTKe

Marepuja;

Cyncranua;

Cwetne;

Enementn;

Jenmmerba;

XeMHjCKH cHMBOH, (opMy-Ie 1 jeHauHHE;

PesiaTHBHa aToMCKa Maca, pe/laTHBHa MOJICKYJICKa Maca,
MOJI, MOJIapHa Maca, MOJIapHa 3anpemMHHa;

CTexHomeTpHjcka NpopatyHaBara.

CrpykTypa atoma

HaBe/Ie YeCTHIIE aToMa M 0GjacHH HXOBY rpahy
00jacHH Be3y aTOM — eleMeHaT NMepHOIHOT CHCTeMa eleMeHaTa

CrpykTypa atoma;
Yecruua;
Owmoray; _
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HaBejie Be3y W3Mel)y efieMeHaTa u3 NepHO/HOr CHCTeMa
eJieMeHaTa ca BHXOBOM NMPHMEHOM Y rpauuKoj HHIYCTPHjH

Enextponcka KoHpUrypatmja;

TepHoH creTeM enemenara;

* I'pyne nepuosror cuctema: X1, XVIL, I, npenazun
enemenTH, Hemetam, npeacrasuun X1V, XV i XVI
rpyne.

CrpyKTypa cyncranuu

objacHu BakHOCT rpaljerba XeMHjcKe Be3e
oGjacHu nojam mMehymoiekyiapHux ciia

*  Xemujcke Bese;
* MehymoniekysiapHe cuie.

Jucuepsun cucremn n
KOHIENTpauuja pacTsopa

oo

objachi pasimky W3Mely PaBHX PACTBOPa, KOTOWHHX H IPy0o
JIMCNIeP3HAX CHCTEMa

ONHLIE HAYMH MPHTIPEME PACTBOPA PA3TUUHTHX KOHLIEHTPALHja
PasyMeTH HacTajatbe CoN

oGjacHH 3Hauaj pacTBOPa eIEKTPOIHTA

pasyme nojam pH BpeaHocTH

oBjachu rpahere okcuaa

* Jlucnep3Hu CHCTEMH M KOHLEHTPALHja pacTBopa

* [llonena nucnepsuux cucrema;

KBaHTHTATHBHH CaCTaB PacTBOpA;

PacTBOpH e/leKTposIHTa;

Oxemau;

Kucenune;

base:

Conu;

ApeHHjycoBa W MPOTOJINTHYKA TEOPHja KKceuHa 1 6asa;
JoHcku npouseoa Bojie u pH pacreopa.

R

OKCHIO-PeYKIHONH NPOuecH i
HANOHCKH HH3 MeTana

objacHu mojam okcuaaumje u peayKimje
onuue rpahiere HaNoHCKor Hu3a MeTaa

*  OKCHI0-Pe/TyKLIMOHU MPOLeCH;
* HanoHcku Hu3 metana.

Hasejie ocobune C-atoma
pasiukyje anudaTHyHe yribOBOAOHHKE
HaBe/Ie 3Hauaj Yr/bOBOJOHHKA Y CBETY OKO HAC MoceGHO y

*  Ocobune C-atoma;
* Tloaena OpraHcKHX je/niberba;
*  Aan(aTH4YHH yribOBOAOHHLIM;

. rpadmukoj uHAyCTpUjH o Anxann;
Oprancka xemuja " . .
* 0GjacHu yslory apoMaTHYHHX yribOBOJOHHKA y rpaHuKoj *  ANKeHu;
TEeXHOJIOTHjH *  Alkunu;
* Hadra;
* ApOMATHYHM YTTbOBOIOHHIIH.
*  pasnMKyje je/MIbeH:a Ca KHCCOHHKOM *  AsKoxonu;
*  pasiMKyje THIOBE XeMH]CKHX peakimja *  deHonu:
Oprancka jequmerna ca * HaBe/le NPUMEHY OBHX je/iHibetba y rpauuKoj TeXHONIOrHjH * Annexuuu:
KHCEOHHKOM * Keronn;
* KapGokcune kucesmne;
* Ecrpu.
¢ 06jacHH 3Hauaj aMHHOKHMCEIHHA W IPOTEHHA 33 JKHBH CBET ¢ AMHHO KHCeIHHE;
Oprancka jeinmerha ca a30ToM * nHase/ie U3MUKA M XEMHjCKa CBOjCTBA aMMHO KHMCEJIMHA W * TlpoTernu.

NpOTeHHA U KAKBY MpUMEHy MMajy
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3. TEME, HCXO/I, IPENIOPYYEHHU CA/IPKAJU U K/bYYHU ITIOJMOBH CAJIPKAJA

Paspen: ipyru

Tomumbk dowa yacosa: Teopuja: 68 yacosa;

TEMA

UCXOH
Io 3aBpiietky Teme yueHuk he OUTH Y cTakby i

TPENOPYYEHU CAIPIKAJH / KJbYUHHA
TIOJMOBH CAJIPKAJA

Oprancxe Goje

oGjacHu nojam "Goja"

HaBesie pasuKke UMDy KOMILIEMEHTAPHIX W CYTICTPAKTHBHHX
6oja

HABE/IC YTHIIA] XeMHjCKE CTPYKTYPE Ha 050jeHOCT OpraHCKHX
jenumerba

KoHcTuTylmja 1 XeMHjcKka pe3sucTeHTHOCT Goja;
Ao Goje;

Tpudenuamerancke Goje;

AwnTpaxuHoHcke Goje;

HWuauro u unauronaue Goje;

CymnopHe Goje;

ranounjancke 6oje.

Kononna xemuja

0BjacHH 1ojam ,,KOJIOHIHH CHCTeM"

HaBE/Ie KUHETHUKE, ONTHYKE, NOBPLIMHCKE OCOGHHE KOMOHIHHX
cuctema

PasIHKyje eeKTPOKHHETHYKE N0jaBe

objacHu MojMoBe: Koaryalmja, NenTH3alKja, reuparbe,
Gybpetbe

HaBe/le NPUHLKIE (POPMHUPabA M PACTBAPaHA KOJOMAHUX
cuctema

Tonena u ocobuHe KOMOUAHMX CHCTEMa;
O6pasoBatbe AMCTIEP3HHX KOOMHHX CHCTEMA;
BennunHa u 061MK KOJOM/HHX YeCTHLIa;
Kuneruuke nojase;

OnrHuke nojase;

TMoBpuHCKe Mojase;
EJeKTPOKHHETHUKE TI0jaBe;

BHCKO3HOCT KOIOWAHKMX CHCTEMA;
Koarynatwja;

Tenu u rennparse;

PactBapaibe KOJIOHIHUX CHCTEMA.

Xemujcka TePMOAHHAMHKA

ana3upa N0jMOB
YHyTpawsa eHeprija

BjachH MPBH 3aKOH TCPMOZMHAMHUKE H FHEroBy PHMEHY 3a
pasHe npouece

oGjacu nojam enrannuje

CHCTEM, NOBPATHH M HENOBPATHU MPOLIECH,

TloBpaTHH H HeHOBPATHH NpOLIECH;
VHyTpallliba eHepruja H IPBH 3aKoH TEPMOAHHAMHKE;
Entaanuja.

PasInKyje er30TepyHE H CHAOTEPMHE XEMHJCKE peaKiije
HaBe/IC LT Cy: TOIUIOTa PacTBapaha, TOILIOTA CTBAparsa

Er30TepMHe H SHIOTEPMHE XeMHCKE peaxiiuje;
Torom edexar;

Tepmoxemuja jenumerba, TONIOTa Hey Tpalu3aluje XecoB 3aKoH;
oBjacHu wWTa je TOIoTHH edekar Tonsiora: CTBaparba je/Mibetba, pacTBaparba i
HeyTpaiu3auuje.
oGjachu nojam: dotonuse, poroaucoumjaunje, horocuntese, OcHoBHU NOjMOBH y oTOXEMHjH;
doroxemujcke nonumepusaumje, Gpayopo u pocdopocuenmja OCHOBHM 3aKOHH;
®Dotoxemuja HaBe/Ie Pa3IuKy H3Mehy XeMHjCKHX M (DOTOXeMH]CKHMX peakiimja DoToxeMHjcke peaKiuje;

Censubunusaumja dorocnojesa.
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* 00jacHH MojMOBE: €IEKTPOUTHYKA AHCOLHjaLIHja, CTeNeH ¢ [lpoBoaHHLM NpBe M Apyre BpCTe (€1eKTPOINTH);
JIHCOLMjaLHje, eNeKTPOH3a * EnekTponuTHuKa IMCOLMjaIlHja i CTEMNEeH TUCOLMjaluje;
* HaBe/ie pa3nuKy W3Mehy NpoBOJHKMKA NMPBE U Apyre BpeTe * EnekTpo/iHu noTeHimjan; eleKTpOMOTOPHA CHita;
* oGjacu pasauky u3Mely XeMHCKHX H eleKTPOXEMHCKHX * dapazejesn 3aKOHH ENeKTpOIH3E;
N peakumja * TanBaHCKH CIIPEroBu;
JeKTpoXemMuja . o . . .
0GjachH nojam eIeKTPOMOTOPHA CHIIa H EIEKTPOIIHH NOTEHLHMjal ‘OCHOBHH NPUHLMIH FaBAHOTEXHHKE H heHa NMPHUMEHa y
¢ ONMIIE WITA CY FAIBAHCKH CIIPErOBH U HUXOBY CBAKOIHEBHY rpaduum;
npuveny *  Esnextpoxemmjcka KoposHja.
* HaBe/le OCHOBHE MPHHLIMIE Fa/IBAHOTEXHHKE KOjH CE MPHUMCHYjy
y rpaduim
* 0GjacHH eJIeKTPOXEMHUCKY KOPO3Hjy

4. YIIVTCTBO 3A JUJAKTHYKO-METOAUYKO OCTBAPUBAIGE ITIPOI'PAMA
Ha nouetky cBake TeMe yueHHKE YNO3HATH Ca LIMBEBMMA H MCXO/IUMA, TJTAHOM Pajia i HAUHHHMA OLICHHBAbA.

Tpeamer ce peanusyje Kpo3 TEOPHjCKy HACTABY y YUHOHHLM H CTIELMjaM30BaH0j yunonuLy. [IpuiMkoM ocTBapuBaia nporpava ojie/betse ce He jien na rpyne. Ipenopyka
Y OpraHM3alMjH HACTaBe je 1a ce Mo HejJie/baMa peannsyje IBodac Teopujcke HacTase. Ilpenopyyenn Gpoj yacoa 1o Temama 3a npsu paspes je cieaehu:
o OCHOBHHM XeMHjCKH NOjMOBH H 3akoHHTOCTH (10 YacoBa);
Crpykrypa atoma (8 uacosa):
CrpykTypa cyncranuu (4 vaca):
Jlucriep3HH cHCTeMH H KoHLeHTpauwja pacteopa (10 uacosa);
OKCH/I0-pe/ly KLMOHH NPOLIECH M HANOHCKH HU3 MeTana (4 yaca);
Oprancka xemuja (14 yacosa);
OpraHcka jenumerba ca knceoHnkom (16 uacosa);
Oprancka je/berba ca a30Tom (4 uaca).

Jlpyru paspen:
o Oprancke Goje (12 yacopa);
o Konouana xemuja (20 uacosa);
0 Xemujcka TepoanHamuKa (4 uaca);
o Tepmoxemuja (4 yaca);
o ®otoxemuja (14 yaca);
o Enexrpoxemnja (14 uacosa).
TlpuankoM peanusaiije TeMa OCJIOHHTH Ce Ha Mpe/3Hama yueHuka u3 dusuke. IIpenopyka je 1a ce MpUIHKOM ocTBapuBara mporpama uspahyjy samaum koju he ce
TNIPUMEHHBATH Y NIPAKTHYHO] HACTABH M CTPYUYHHM NpeAMETHMA. FIHCHCTHPATH Ha CHCTEMATHYHOCTH H NIPUMEHH CTEHEHHX 3Hatba y NPaKCcH.
3a camocTajiie peil yueHHKa noTpeGHO je NpUIpemMuTH Matepuja, notpeGHy onpemy M nposepy 3Harba yuenuuka. ITpeior Tema camocTalnHux paiosa je cieaehiu:
1. lllemaTcku npHKa3s CTPyKTypy aTtoma.
2. Tlpukas xemmjckux Besa.
3. Tlpukas nojesie ACNEP3HUX CHCTEMA.
4. Ilpe3enTaimja HANOHCKOr HU3a METaa.
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5. Ilpuka3 nosiesie OPraHCKMX je/IMHeHa.
6. Tlpukas nojiesie OPraHCKUX je/INiberba Ca KHCEOHHKOM.
7. Tlpukas noaene OpraHCKHX jeHeba ca a30ToM.

Jlpyru paspe;
. Tlprkas KOMILIEMEHTAPHUX U CYTICTPAKTHBHMX Goja.

. TpesenTauuja konoMaHOr CHCTEMA.

. TlpHKa3s npHMEHE NPBOT 3aKOHA TEPMOJHHAMHKE.

. Tlpuka3 pasnnke n3mely XeMHjCKHX M (hOTOXEMHCKHX peakumja.
. TIpuka3 enekTpoXeMHjcKa Koposuja.

1
2.
3
4
5

M36op metona u o6nmKa paa 3a ceaky TeMmy ofipehyje HaCTaBHHK Yy 3aBHCHOCTH O/l HACTABHUX CA/IPXKaja, CIOCOGHOCTH M NMOTPeGa yueHHKa, MaTePUjATHHX H IPYTHX yCIIOoBa.
Kopucruri Bepbase MeToze (METOA YCMEHOT M3/iarara M AMjasiolika MeTo/1a), METo/ie IeMOHCTpaLInje, TeKCTyanHo-uiycrpartusHe Metone. [lpeaiokenn ob6mmim paga cy
poHTanHK, pajLy rpYNH, paiy napy, HHAMBHAYATHH pajl.

5. YIIYTCTBO 3A ®OPMATHBHO U CYMATHBHO OUEIbUBAIE YUEHUKA

V' HaCTaBH OpHjCHTHCAHO] Ka 0CTH3akbY HCXOZA MTPATE Ce H BPE/IHY]y MPOLIEC HACTABE 1 yuersa, oCTHrHyha yuenuka (IPoAyKTH yuersa) 1 concTeenn paa, Hactasink Tpeba
KOHTHHYMPAHO J1a TPaTH HANpPEJaK yYeHHKa, KOjH Ce Orvie/ia y HauMHy Ha KOjH yYEHHUM NapTHLMIHPajy, Kako MPHKYMbajy MOJaTKe, KAKO apryMeHTyjy, eBamyupajy,
JIOKyMeHTYjy uTA. Jla Gn BpeaHoBatbe G110 0GjeKTHBHO MY (DYHKLM]H yuetba, NOTPeGHO je YCKIaAMTH HUBOE MCXO/Ia H HAYMHE OLIeHHBAA.

CyMaThBHO olemHBaIbe je BpeaHoBame noctrriyha yuenuka Ha Kpajy ceake peanusopane Teme. CyMaTHBHE OlieHe ce 00Mjajy M3 KOHTPOTHHX WM NHCMEHHX Pajosa,
TECTOBA, YCMEHOT HCITHTHBASA, CAMOCTATTHUX WIIH IPYITHUX PajioBa yueHNKA.

Y (hopmaTHBHOM BpeHOBAbY HACTABHUK GH TpeGasio Aa NPOMOBHILE PYITHH Mjasior, 1a KOPHCTH NUTamba 1a 01 reHeprcao nojarke w3 haukux uaeja, anu u 1a noMorHe
pa3eoj haukux uieja, 1aje yuenuLma nosparte uudopmaiije, a noBparie HHopMaLmje 1001jeHe 011 yueHHKa KOPHCTH J1a IPHIIAro/In NOjy4aBatbe, oXpabpyje yueHHke aa
oLeHbYjy KBanUTeT cBor pana. M36op HHCTpyMenTa 3a opMaTHBHO BPEHOBALE 3aBUCH O/ BPCTE aKTHBHOCTH KOja ce BpeaHyje.
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Hasus npeamera: OCHOBU T'PA®UYKE TEXHUKE

1. OCTBAPUBAIE OBPA30BHO-BACIIMTHOT PAJIA — OBJIMLIY U TPAJABE

PA3PEJT: Teopujcka HacTaBa Besxbe TlpakTHuHa HacTaBa Hacragpa y 610Ky Ykynuo
1 70 0 0 0 70
1 34 0 0 0 34

2. UMJbEBH YYEIbA:

- Vnosnasatbe ca OCHOBHHM 0 (hasama u3paje rpadUuKOr NPOM3BOAA;
—  Vnosnasaie ca hyHKUMOHHCAILEM H IPHHLUMIHMA paja MaluHa U ypehaja y rpaduukoj MHAYCTpHjH;

—  ToacTuuame nHTepecoBarba KO/l yHEHHKA 3a NPAKTHUHY NPUMEHY CTPYYHHX 3HAHA;
- PasBujarbe 0AroBOPHOr 0ZIHOCA MPEMa OUYBakby MPHPOIHHX PECYPCA H 3aLUTHTH XKHBOTHE CPEIHHE.

3. TEME, UCXO/IH, ITIPENIOPYYEHH CA/IP)KAJUA U K/JbYYHU IIOJMOBH CAIPKAJA

Pazpen: Mpeu

Tomuwibu oua yacosa: Teopuja: 70 uacosa:

1(0).0)i 1 TPENIOPYYEHM CAPJKAJH / KJbYYHH IMIOJMOBHA
TEMA
Io 3aBpuieTky Teme yueHuk he GutH y cramy na: CAIPKAJA
* objacHu monoskaj rpaduKe HHIYCTPHjE Y CaBPeMEHO] * Ilozena rpauuke HHAYCTPHjE;
MHIYCTPHjH * PasBoj rpauuke HHAYCTPHjE;

T'paduuka nuaycrpuja * onuiue pa3poj rpaduuke HHAYCTPHje * Tlpoussoau rpauuke HHAYCTPHjE:

* HaBe/le Pa3THUMTE BPCTE rpadUUKHX MPOU3BOAA ¢ ®ase uspase rpaguuKOr NPOU3BO/A.

* objachu mocTyrke 3a J00ujarbe rpaguukor npoussoaa

© 0BjachH 3Havaj THNIOTPQCKOr MHCMa y FpadHUKoj « Tunorpadeko nnewo;

MHYCTPHH *  KapakrepHcTHke nuema;

*  pasikyje OCHOBHE KAPAKTEPUCTHKE TUIIONPAQCKOL IHCMA  OcHoBHa THIorpadheka npasua;
Hspaza crora * oGjacnu ma je pe3 muewa ) * Tunorpadein cueren mepa;

* HaBe/le je/IMHULE Mepa y THnorpadujn * Pykonuc;

¢ onmue HauMH GOPMHUPaIba pyKonHca *  O0BHH CJIOT, IIUCAHH CIOT, (POTOCIIOT, KOMIT)YTEPCKH CIIOT.

* HaBe/ie BPCTE cIlOra

*_onmime BpCTe M NOCTyTKE 106Hjatka criora

* HaBe/ie (pase W3paze KOMMPHUX MPEUTOKAKA * Penponpunpema;

*  objacHu ysiory rpaduuke npunpeme * Penpodororpacpuja:
H3pana KONHPHHX MPELIOKAKA * onuie pany rpaduuKoj npunpemu * @otorpa)cku MaTepHjany;

* pasnkyje doTorpadcke MaTepHjane 1 KapakTepHCTHKE * dotorpadcke Kaviepe u ypehaju:
e Convame opurubana;
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oGjacku npuHuKn paa GoTorpadekux anapara, CkeHepa M
ypehaja
0GjacHu yJiory U BpeTe peryiua

BpcTe M KapakTepUCTHKE KOMMPHUX Mpe/Iiodkaka 3a
OCHOBHE TEXHHKE LITAMNaHa;
Perym.

Hspana wramnapeknx popmu

oBjacHu ysory mramnapeke opMe y npolecy mramnama
OMHIIIE IOCTYNAK rpadHuke MOHTaKE

pazkyje wramnapeke Gopme 3aBHCHO O/l BPCTE TEXHHKE
wramnama

onulie NocTynke 106ujamba wramnapeke Gopme 3a BUCOKY
wrraminy

OnHLIE NoCTynKe A06Hjatba wramnapeke Gopme 3a pasHy
wramny

onuiie nocTynke 06ujama wramnapeke hopme 3a 1yGoky
wrraminy

OMHIIE MOCTYNKE 106Hjakba TaMnapeke Gopme 3a nponycHy
wramny

Tpapnuka monTaxa;

Iltamnapcka dopma 3a BHCOKY iTammy;
Iltamnapceka dopma 3a paBHy LTamiy;
Itamnapcka dopma 3a ayOoKy wramry:
IlItamnapeka (opma 3a MporycHy WTamiy.
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3. TEME, HCXO/I, IPENIOPYYEHHU CA/IPKAJU U K/bYYHU ITIOJMOBH CAJIPKAJA

Paspen: ipyru

Tomumbk dowa yacosa: Teopuja: 34 yacosa;

rpadHuKor Npomussoia
oBjacku pan mauuna u ypehaja 3a ymHokasakbe

TEMA ucxoau TPENOPYYEHU CAJAPKAJH / KJbYUHU IOJMOBHA
Ilo 3aBpuueTky Teme yueHHk he GUTH y cTatby I CAZIPKAJA
objacHu UMb M 371aTaK YMHOXKaBatba * VYMHOKaBamwe.
HABE/IE OCHOBHE HAYMHE YMHOKABAIbA
Ymuoxabame objachu 3Hauaj yMHoKaBamwa y 100ujatby (puHasHor

WTamname

ofjacHu KaKo ce O/IBHja Mpoliec WTaMmnama

HABE/IE OCHOBHE TEXHHKE LITAMIIakba

oGjacm pasnke H3mely OCHOBHHX TEXHHKA LITaMME
pasMKyje BPCTE ITAMNAPCKHX MOCTYMNAKa Y OKBHPY jelHe
TeXHHKE LITaMNaba

ONHLIE PUHLKI Paja WTAMNAPCKHX MAlIHHA

PasIMKyje OTHCKE NOJEIMHMX TEXHHKA LTaMMaiba

ofjacHu MPUHLKIIE BUCOKE LITAMIIE KAO M MallkHe W ypehaje
3a BUCOKY LUTAMITY

HABEAE LITAMNACKE NIOCTYTIKE Y BHCOKO] ITaMmH

0GjacHH NPHHIKNE PaBHe IITAMIE Kao W MaluHe K ypehaje
3a paBHY WTAMIy

HaBe/Ie ITAMNApCKe NOCTYIKE Y OKBHPY PaBHE LiTamrie
objachH MpHIMMe yGOKe WITAMMIE KAo M NPHHLHM pafa
MaunHe 1 ypehaje 3a ayGoky wrammy

0GjachH NPHHLKIE NPOMYCHE WITAMIIE Kao M MallMHe 3a
nponycHy wrammy

© TexHHKa BHCOKE LITAMIIC,
 Texuuka pagHe LTamne;
Texnuka ayGoke wramne;
TexHHKa NPOMyCHE LiTamre.

Penporpadckn nocrynun

HaBe/ie IPYre NOCTYIKE YMHOMKABaba

* Penporpadicku NOCTynuM yMHOKaBakba;

OnHLIE TEXHHKY CaBHjakba, KaKo M unMe ce 00aBsba
oBjachH TeXHHKY cakym harbha, Kako W YMMe ce 06aBba
oGjacHu TEXHUKY LUKBEHbA, KAKO M UMMe ce 00aBba

YMHOKABAIbA 0BjacHu KaKo ce BPLIM YMHOKABAHE Ca CBETIOCHHM 3pauuma | *  CrieuujaiHu NOCTY MM YMHOKABAHa;

OMHIIIE HAYMHE YMHOKaBarba §e3 CBETIOCHHX 3paka ¢ Jlurutansa wramna.

HaBE/Ie CTIELMjalIHE MIOCTYTIKE YMHOKABaba

oBjacuu paa caBpemMeHe AMrHTaIHE WTamne

HaBe/le KaKo ce BPLUM MojieNa 1 Knacuukauuja rpaguukux *  Knacudukaumja nponssosia KiburoBesauke 10paje;

npounsBoaa * Texuuke KibMroBesauke aopaze;

HaBeJle TeXHHUKe rpaduuke ropaje *  CreunjanHu NOCTYIIM KEUrOBE3auKe 10paje;
I'paduuxa fopana OMHILIE TeXHUKY pe3atba, Kako W YnMe ce 00aBsba *  AmGanaka, KapTOH&Ka M Npepajia nanupa;
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*  OMHIE TEXHHKY JIETbetba, KAKO M YMMe ce 00aBsba

* objachy HaumMH M3paje Gpolypa M TBPIIOT MOBE3a

*  pasiMKyje ICKOPaTHBHE TEXHHUKE U OMIEMEHHBakE
marepujata

*  pasIMKyje CreuHjaiie NocTynKke yTHCKHBAkbA H H3PE3HBatba

*  HaBEJIC KOjM CY MPOHM3BOM KapTOHAKe, aMGanake 1 npepae

nanupa
* HaBe/le BPCTE MaTepHjana y rpaduuKkoj HHIYCTPHjH * Meranu u nerype;
* ofjachy Kajia 1 I/ie ce KOpUCTe MeTau H ierype y rpaduukoj | ®  Tlanupw, KapToHH M JieneHke;
MHYCTPHH * Tlnacrnune mace;
Marepujasuu y rpadpuukoj ¢ 0oGjacHu KaKo ce KOpHCTE Manup, KapToH W JierneHka ¢ Illramnapeke Goje;
MHYCTPHjH * oBjachy KaKo W rJie ce KOPUCTE MIacTHYHE Mace * Jlenuna.

* HaBejte pasIMUHTE BPCTE MATEPH]IA 33 WTAMNAILE
* HaBesie BpCTE 1 CBOJCTBA LITAMMAPCKHX G0ja
* HaseJe BpCTE H CBOjCTBa Jienuna

4. YIIVTCTBO 3A IUTAKTUYKO-METOJJUYKO OCTBAPUBAIE INIPOIT'PAMA

Ha nouetky cBake Teme yueHHKe yIO3HATH ca LM/bEBMMA M HCXO/IMMA, T1aHOMPa/a 1 HAYHHKMA OLIeHHBatba.

TpeveT ce peausyje KpO3 TEOPHjCKy HAcTaBy y YUHOHHUM M CrELMjain3oBanoj yunonuuu. [TpuiMkoM ocTBapuBaiba nporpama onesberbe ce He aenu. Ilpenopyka y
OpraHM3alMjH HACTaBe je Jia ce N0 Helie/bama peausyje IBovac Teopujcke Hactase. Ilpenopyyent Gpoj yacoa o Temama 3a npeu paspen je crenehu:

I'paduuka muayctpuja (8 uacosa);

H3pana cnora (20 uacosa);

M3pana konupuux npetoxkaka (20 yacosa);
Hspana wramnapekux gopmu (22 yaca).

Jpyru paspen

YmHokaBare (2 vaca);

IlItamname (14 yacosa);

Penpodororpadcky noctynim ymHokasaia (4 uaca);
I'pacpuuka nopana (10 uacosa);

Marepujanu y rpadmukoj unaycrpuju (4 vaca).

TIpHIMKOM peasn3alivje Tema OCTIOHHTH Ce Ha MPE/3Hakba yueHHKa W3 TEXHOJIOTH]E IITaMMe M MpakTHYHe HacTase. [Ipenopyka je /ia ce NPHIMKOM OCTBapHBama nporpama
n3pabyjy 3ajaum koju he ce npUMeUBATH y NPAKTHUHOj HACTABHM M CTPYUHMM MpeiMeTHMa. HCHCTHPATH Ha CHCTEMATHUHOCTH M IPUMEHH CTEUEHHX 3Haka Y MPaKCH.
3a camocTasiie BexOe yueHHKa noTpeGHO je MPUIPeMHTH MaTeprja W NpoBepy 3Harba yueHnka. [Ipeior Tema caMocTanHnX BexOH 3a npeH paspen je creaehn:

1. Tlpukas da3a uspaje rpaduuKor Mpon3Bosa.

2. TlpesenTaiiija THIOrPad)CKOT MUCMO M HErOBHX KapaKTEPHCTHKE.

3. TIpHKa3s BpCTA H KAPAKTEPUCTHKA KOTUPHHX NIPEUIOAKAKA 32 OCHOBHE TEXHHUKE LITAMIIANA.

4. TlpesenTauuja pasnuuMTHX WTAMIAPCKUX OPMH 3aBUCHO O/1 TEXHUKE IITAMNAba

Jlpyru paspen:
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. TIpHKa3 OCHOBHHX HauMHa yMHOKaBatba.
TpeseHTaunja OCHOBHHX TeXHHKA LITAMIIAtba.
[pesentaumja aururanne wramne.

TNpukas kracH(uKalmje NPoM3BOaA KIbHrOBe3auKe 10pajie
Tpe3seHTaunja BpeTe MaTepHjana y rpaduuKoj HHAYCTPHjH.

[P

H360p meTona n 061mKa paja 3a cBaky Temy ozpelyje HaCTaBHHK Y 3aBUCHOCTH Ol HACTABHUX Ca/ipyKaja, CNOCOBHOCTH M NOTpeba yueHHKa, MaTepUjaIHuX M IPYruX yciosa.
Kopuctut BepGaite MeTo/e (METOAA YCMEHOT M3MIarakha U IMjallolika METO/a), METO/Ie ICMOHCTpaLIHje, TEKCTyalTHo-HiycTpaTiBHe MeTosie. [Ipenoxkenu oGaunu pana cy

(DpOHTATIHW, pazLy YT, PajL y Tiapy, HHMBHAYATHH PajL.
5. VIIVTCTBO 3A ®OPMATHBHO U CYMATHUBHO OLEIbUBAILE YUEHUKA

V' HacTaBH OpHjCHTHCAHO] Ka A0CTH3aKY HCXOZA TIPATE Ce H BPE/IHY]y MPOLIEC HACTABE W yuersa, OCTHIHyha yuennKa (TPoLYKTH yuersa) 1 concTsenn pax, Hactasnik Tpeba
KOHTHHYMPAHO J1a TIPAaTH HaNpeJak yueHWKa, KOjH Ce OIJiefla Y HauMHy Ha KOjH YHEHWLM TapTHUMMHPajy, Kako MPHKYTIbajy MOJaTKe, Kako apryMeHTyjy, esanynpajy,
JokyMenTyjy uTA. Jla 61 BpeHoBakbe G610 06jeKTHBHO My (BYHKUM]H yuerba, MOTPeGHO je YCKIaIMTH HUBOE HCXO/Ia M HAUHHE OLICHHBAbA.

CyMaTiBHO olemHBaibe je BpeaHoBame noctrriyha yuenuka Ha kpajy ceake peanusopane Teme. CyMaTHBHE olieHe ce 00Ujajy W3 KOHTPOAHHX WIH NHCMEHMX Pajosa,
TECTOBA, YCMEHOI HCTIHTHBAISA, CAMOCTAIHHX WM IPYITHHX Pa/loBa YUeHHKa.

Y (JOpMATHBHOM BPEIHOBaHY HACTABHHK OM TPEGATO 18 IPOMOBHILIE FpyITHH JIM]AIO, /1a KOPHCTH NIHTAIa 1 GH reHepHeao NojiaTke w3 haukux Wieja, a1 1 1a MoMOrHe
pasBoj haukux uieja, 1aje yueHuuMma nosparHe Hdopmatmje, a nosparhe HpopMalrje 10GHjeHe o1l yueHHKa KOPHCTH J1a IPHIIAro/IH TojlyaBarbe, oXpabpyje yueHHKe aa
ouetbyjy KBanHTET CBOF pata. 360p HHCTpYMeHTa 3a hOPMATHBHO BpEaIHOBatbe 3aBUCH 071 BPCTE aKTHBHOCTH KOja C& Bpe/tiyje.
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Hasus npeamera: TPAOUYKO OBJIUKOBABE U IUCMO

1 OCTBAPUBAA OBPA3OBHO-BACTIMTHOI PAJIA - OBJIMLIU U TPAJAE

HACTABA
PA3PE]] - sy TMIPAKCA YKYITHO
Teopujcka HacTaBa Bex6e INpakTuuHa HacTaBa iioxy)
I 0 68 0 0 0 68

Hanomena: y TaGeu je npHkasan roauiuibu ok Yacosa 3a CBaku O0IHMK pana

2. UUJbEBH YYEIA:
Vno3HaBarbe OCHOBHHX €CTETCKHX 3aKOHHTOCTH rpaljerba 06mKa;
- Vno3HaBae ca IMKOBHHM BPEIHOCTH THCMa W KOMTIO3ULIHOHHM NIPOGIEMHMA HEroBe LENHCXOIHe ynoTpebe;
~  OcnocoGbaBatbe yueHHKa /1a CTeUeHe BELITHHE NPHMErbY]y y CBAKOIHEBHHM CTPY4HHM 3a/1aunMa, oGjeuibapajyh koBHe mpoGiieme ¢ GyHKUMjOM NPOH3BO/Ia;
~ OcnocolbaBarbe 3 CTBAPANIALITEO Ca CHIYPHHM U CABPEMEHHM ECTETCKO — JIMKOBHUM KPHTEpHjyMUMA;
- Pa3Bujame KO/l yueHHKa, CHCTEMATCKUM PajioM: KPEaTHBHOCTH, CAMOCTA/IHOCTH, YTIOPHOCTH, MPO()ECHOHATTHE CABECHOCTH, NPEUM3HOCTH M MaHYEJIHE CIPETHOCTH;
= OcnocobsbaBarbe yUeHHKa 3a Capajiiby ca JPYrHM ayTOpHMa (In3ajHepHMa, TMKOBHHM YMETHHIIAMA, HTIL.);
- DopMHparbe OCHOBA 32 HACTABAK 06PA3OBaKb.

3. HA3MB U TPAJAIE MOJIYJIA TIPEJIMETA

Paspen: Apyru
Pen.6p HABHB MOJIYJIA Tpajarbe Moztyia (acosH)
1. I'padmuko obankoBare 6
2. EnemeHTH JIMKOBHO — rpaduuKor 06IHKoBaba 22
3. | Onmmuke waysuje y rpadmum 4
4. Puram 6
5. | Komnosuuwja 6
6. Tuemo 14
7. | Kuwna tunorpaguja 10
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4. HABUB MOJYJIA, UCXO/IH, MPENNOPYYEHHU CA/IPKAJH / KIbYYHH ITOJMOBH CAJIPIKAJA

HA3HMB MOAYJIA

ucxom
Io 3aBpueTky Moayna yuenuk he Gurn y crawy na:

TPENIOPYYEHM CAIPIKAJ / KJbYYHHU ITIOJMOBH
CAZIPKAJA

T'pauuko obmKoBame

TIpe3eHTYje HaCTaHaK 1 pa3soj rpadHUKor 06MKoBarba
NPUMEHH OCHOBHA Haues1a 00/IMKOBarba

TNIPHMEHH €CTETCKA HAuelIa Ha JIHKOBHO-TPAGHIKHM
KOMMO3HLMjaMa

NIpeseHTYje CacTaBHe eIeMEHTE AMKOBHO-PagUKOr 0 AHKa
KOPHCTH e/leMeHTe 06/IMKa NPH CTBapatby KOMIO3HLMje
NPUMEHH ECTETCKA Hayesa Ha CaMOCTAITHOM TpadHyKoM pajty

MecTo, y10ra 1 3Hauaj rpaguuKor 06AKOBarba;
OcHoBHa Hauesa 06/1MKoBaba (AM3ajHa).
Banaxarbe 061HKa;

Enementu obnka (opwme).

EJleMenTH JINKOBHO —
rpadguukor 06,IHKOBabA

Mpe3eHTyje elieMeHTe JTMKOBHO-rpaduukor o6/MKoBarmba

NIPHMEHM JHKOBHO-FPAUKC eleMeHTe Y rpaduKoM
obnHKOBalby
TIPUMEHH JIHKOBHO-TPAHUKE CIEMEHTE Y CAMOCTAITHOM paty

Tojam Tauke — KpeTarbe, pajiba, pPaBHOTEKA, peneTHLIHja,
rpajiaumja, BpcTe pactepa:

Tojam  BpCTe AHMja — W3paKajHa CBOJCTBA AMHHja;
Tlojam 1 BPCTA NOBPUIMHA — CTPYKTYPAIHH CKeleT
TNOBPIIHHA, TIOBPIIMHA OCHOBE (hopmar);

OG1K ¥ NpornopLMja: XapMOHHYHA Nojies1a (BepTHKaIaMa 1
XOPH3OHTAIAMA) M CHCTeM IMjaronana (Moy1apHH
cuerem);

3naTHH npecek:

Tlojam oanoca upxor u Gestor, hopma 1 antudopma;
Tojam Bantepa — BaniepcKa ckaa u BATEPCKH KbyHeBH;
Tojam TeKCType — KOMMOHOBAHE PasHUMTHX TEKCTYPa;
Tojam Goje 1 kpyr Goja;

Konrtpactu u xapMonu3auuja 6oja.

Ontruke wiysuje y rpadguun

peaiisyje OTHIKE WIy3Hje H IIXOB HACTAHAK
KOPHCTH ONITHUKE HITY3HjE Y FPadHIKOM OBTMKOBaIY
MPHUMEHH ONTHYKE WITy3Hje y CBOM rpauukom pay

TlojaM 1 HACTAHAK ONITUYKMX HAY3H]A Y IPAQUL
CuMyNITaHM 1 CYKUECHBHH KOHTPACT;
Hpamujaumja;

OnTHyKa NOJIOBHHA BEpPTHKAJE:

Hiysuje yriosa.

PHMEHI PUTAM W 15eTOBY (yHKLH]Y y FpadiKo] KOMMOSHLIjH
M3BO/IM PUTaM 1O PA3/IMUMTHM TIPUHLMIMMA H I00M]ja JKesbeHe

Tlojam prT™a U uHTEpBana;
IMpocra peneruumja;

M3pAJM CUMETPHUHY M ACHMETPHYHY KOMIO3HLIH]Y
KopHCTH (opMaHY 1 aOpMATHY PABHOTEIKY Y CEOM IpauuKom
pany

Puram edexte Penetuuuja ¢ antepHaunjava;
KOPHCTH PUTaM Kao IMHAMHYKO MOHAB.bathe JIMKOBHHMX. Penernuuja ¢ Bapujaunjama.
esleMeHaTa y CBOM rpadHuKoM pazy
peansyje KOMMOHIM]y Kao 1oLy, XOPHIOHTAHY, Tlojam  BpeTe KOMMO3HIM]A;
BEPTHKAJIHY, IMjarOHANHY W KPYKHY H IIPHKAKE HHXOBY CHMeTpHUHA M ACHMETPHYHA KOMTIO3HLMja;
Komnosuumja Hajuethy npuMeny y rpagHukom u3ajHy TIpHHIMNIH, HAYKHHK M NPABHJIA KOMTIOHOBAkA Ha rpadHyKoj

TIOBPUIHHH.
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*  npe3eHTyje MCTOPHJCKH Pa3Boj MHCMa Kao Meja 3a npenowerse | Tlojam 1 pa3soj nucma;
uHdopmatmja *  KOHCTPYKIMICKH CKeIIeT BEp3ATHHX CI0BA aTHHHILE;
*  MpHKaKe elleMeHTe MuemMa *  KOHCTpYKIMjCKH CKeNeT Bep3aiHuX crioa hupuauue;
* peanusyje KOHCTPYKILH]y BEP3QIHUX H KypEHTHUX ClI0BA * KOHCTPYKUMICKH CKEeT KypEHTHHX C10BA JaTHHHLE;
Tuemo natunuue 1 hupuiuue *  KOHCTpYKUHMjCKH CKesleT KypeHTHHX crioBa hupuiuue;
* peanusyje KOHCTPYKIM]y GpojeBa y ABONHHUICKOM H * Komcrpykuuja G6pojesa y ABOTHHHJCKOM W
YETBOPOITMHU]CKOM CHCTEMY YETBOPOJHHH]CKOM CHCTEMY:
* onpeau pasmake usmely cIOBHHX 3HaKOBA * Pasmauu usmeby crosa.
* _KOPHCTH [THCMO Y CBPXY CTBaparba rpaduuke KOMMO3HLMje
*  KOPHCTH npaBia ypehuparba TekcTa Ha CTpaHULM * Tlojam Kibkokhe THROrpaduje;
*  KOPHCTH OCHOBHA NpaBHIa ypehuBarba uiycTpaimja (canke) Ha ¢ Vcknahupame onHoca H3melyy oGnuka, BeuMKe H Baniepa
CTpaHHULIK cnora ¢ 06IMKOM M BeMuMHOM hopmara;
* npuMeHH rpaduuKo OGHKOBAME H THCMO MPH H3PAIH BEHKOH * OGjemHbaBaILe ECTETCKOr H hyHKUHOHAIHOT — CAnpAKHHE W
*  W3BE/E CAMOCTAIHO FPAHUKH Pajl U3 00IACTH KILHIE H KIbHIKHE thopme;
Kmwuxna tanorpaduja THnorpaguje *  Bu3yesHO jeIMHCTBO PasIHUHTHX elieMeHarTa;
* Komnosuuuja nctux 06/1Mka Ha pasauuuTHM opmama:
* Bapupaibe jeqHor 061IMKa y OIHOCY Ha BEJTHUHHY H
nosoxaj;
* VpaBHOTeKaBakbe JIEBE H IECHE CTPaHHLLE 10
THUNOrpadCKUM NPUHLMITAMA

5. YIIVTCTBO 3A JUJAKTHYKO-METOAUYKO OCTBAPHBAILE IIPOI'PAMA

Ha nouetky cBake Teme yueHHKE yTO3HATH ca LIM/bEBMMA H MCXO/IMMA, TIAHOM Pajla M HAYMHHMA OLICHHBAba.

Tpeamer ce peanusyje Kpo3 BekOe y yUHOHHLM, CMICLHJAH30BAHO] YUHOHULM W KaGuHeTy. TIpunkom ocTBapmBarba nporpaMa BekOH oflesbere ce el Ha rpyne 10 15
yuenuka. Tpenopyka y opraHu3almji HacTaBe 3a IPYrH paspe/l je J1a ce 1o Hejie/bama peajiusyje 1BoUac BexmOH.

TIprnKoM peanm3zaiinje MOysla OCJIOHHTH ce Ha Npe/i3Hamba yueHHKa W3 IMKoBHe KyaType. IIpenopyka je 1a ce NpuaMKoM ocTBapHBara nporpama uspabyjy 3anaum koju he
Ce NPUMEILHBATH Y NIPAKTHYHO] HACTABH M CTPYYHHM NPEeAMETHMA. HCHCTHPATH HA CHCTEMATHYHOCTH H IPHMEHH CTEHEHHX 3Haiba y NPaKCH.
3a camocTasHe BexkOe yueHuKa noTpeSHO je NpUIpeMHTH MaTepHjai Koju Ce Haslash y onucy cBake BexkGe. [Ipeuior Tema caMocTanHNX BeskOH je caenehu:

1. TIpHMEHHTH eCTETCKA Hauea Ha CAMOCTATHOM TPadHUKOM paty.

2. Mspanury rpadpMuky paji ca KOMIOHOBAHEM Pa3/IMUMTHX TEKCTYpa.

3. TIpuMeHHTH OTITHUKE HITy3Hje Y CBOM rpadHUKOM pay.

4. VispanuTh rpauuky paj ca enieMeHTHMA peneTHIMje ¢ BapHjalmjama.

5. Mspanuty rpadmuky paji CAMETPHUYHA U aCHMETPHUHA KOMTIO3HLIKja.

6. Peasmsaunja KOHCTPyKLMje BEp3ATHHX 1 KyPEHTHHX C/I0BA JIaTHHHLE W hupuiHie.

7. H3sobere camocTanHor rpauuKo paja u3 061acTH KibHIe H KibHKHE THIOrpaduje.

H360p metoza u obimka pana 3a cBaky Temy oapelyje HAaCTaBHMK y 3aBUCHOCTH OJ1 HACTABHMX CaJpiKaja M HACTABHMX CPE/ICTaBa, CIOCOOHOCTH M notpeba yueHuka,
MaTepujaHUX 1 ApyruX ycioea. Kopueruy Bep6anie MeTozie (MET0a yCMEHOT H3/Iaraa i AMjasIolika MeTo/1a), METO/Ee ISMOHCTPALIMje, TEKCTYAIHO- Wy CTPATHBHE METOJE.
Tpeanoskern oOGnUIM paja cy (pPOHTATHH, Pajy TPYIH, pajly napy, HHAMBHIYaTHH Pajl.
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nanupne spehuiie u Apyry avbanaky y Kojoj Hehe fohu 10 = ymujame
KOHTaMHHaLMje - Kauere Ha eNeKTPHUHH LITan

- Jenberse Ha JeIbHBY TPaKy

- crpyrame;
* TlakoBare TParosa H MHKpOTParosa:

- craKsieHe enpysere

- manupHe Bpehuie

- npyra aubanaxa y kojoj nehe mohu na ohe 10 koHTamHHamje.

Hacraa y G0k ® YTBPAWM TPAr Kao 10Ka3 * TlpuKynsbame TparoBa Kao A0Ka3HOT MaTepHjaia;
! Y * 0Apean HauMH OTKPHBaIba, PUKCHPAIba, MAKOBAIbA U ¢ OrkpuBaibe, PUKCHpalbe, IAKOBalbEe H TPAHCTIOPT TParoBa Kao J0Ka3Hor
TPAHCIIOPTA TPAroBa Kao IOKA3HOr MaTepujasa MaTepujana.

5. YIIVTCTBO 3A JUJAKTHYKO-METOAUYKO OCTBAPUBAILE ITPOI'PAMA

Ha noueTKy CBaKor MO/Iy1a yueHHKe yTO3HaTH Ca LH/LCBHMA H HCXO/IMA HACTABE, OTHOCHO YUCH:a, IIAHOM Pajia W HAYHHHMA OLICHHBakA.

Tpenmer ce peanusyje kpo3 BexOe y popeH3nykoj 1abopaTopujH, CrieLnjaiu3oBanoj yuHoHuLM. [IpuiMkom ocTBapuBaiba porpama MpakTHYHe HacTaBe/yuere Kpo3 paji u
Hacrase y 6J10Ky ofiesbebe ce jien Ha rpyne 10 15/10 yuenuka.

V ToKy peanusaimje MOJyJIa OCIOHHTH Ce Ha MpPe3Haba yYeHHKa W3 (M3HKe, OMIITE W HEOPraHCcKe XeMuje, TeXHOOTHje MaTepHjana, OpraHcke Xemuje ca GHOXeMHjoM,
aHAHTHYKE XeHje, PH3HUKe XemHje, POPEH3HUKHX TEXHOJIOTH]a, OCHOBH KPHMHHAIIMCTHUKE TeXHHKe, Tpaconoruje. HacTaBHuk npunpema noTpeGHe elleMenTe 3a NpakTHUHY
HacTaBy/npakcy/yuerbe Kpo3 pajl, AEMOHCTPHPA Pajl Ha PaHOM MECTY, MPaTH Pajl y4eHHKa Ha PAIHOM MECTY M yKasyje Ha rpeuike npu paay. Panue sanatke BesupatH 3a
KOHKPETHY BEHOY.

H36op meTona 1 06/Mka paja 3a CBaKK MOAYJ oipeljyje HacTaBHKK y 3aBUCHOCTH O/l HACTABHHX Cajip/Kaja, CIOCOGHOCTH M MoTpeda yueHnka, MaTepHjaIHHX W APYTHX YCIOBA.
Kopuctty BepGaine MeToze (METOZA YCMEHOT U3jlaratba M JIMjallolika METO/1a), METO/Ie ICMOHCTPALIHje, TEKCTYAIHO-WICTPATHBHE METO/Ie, METO/Ie MPAKTHUHHX 3a/1aTaKa.
[pennoskenu obanum paja ¢y GpoHTanHu, pajy rpynu, pajy napy, HHAHBHIYaTHU Pajl.

VKOIHKO ce mporpam peajmsyje y cKiaaay ca 3aKoHOM 0 AyajanHom oGpa3oBamy MOTPEGHO je 1a WKONA M MOCN0aBall AeTa/bHO HCTUIAHUPAjy M YTBPAE MECTO H HAauMH
peasM3alfje MCXO/1a, M YHECY HX Y IUlaH peainsauuje yuera kpos pai. [lpenopyka je 1a ce yuerbe Kpo3 pajl peasiusyje NpUMEHOM caBpeMeHHX MalunHa, ypehaja u onpeme 1
oarosapajyhux nporpama. TeXHONIOIKH NPOLEC NPOM3BOMIHE H MPEapae MoTHMEpa YCKIAIHTH ca noTpeGama 1 MOrylHOCTHMa KoMMNaHHje Y Kojoj ce peaiusyje yuerwe Kpo3
pan.

6. YIIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OUEILUBAIE YUEHUKA

V HacTaBH OPHjEHTHCAHO] Ka J0CTH3akby HCXO/Ia MPaTe Ce M BPE/IHYjy MPOLIECCHA CTaBe H yuera, NocTHrHyha yueHuka (MpojlyKTH yuewa) U concTsenH paj1. Hactaumk TpeGa
KOHTHHYHPAHO Jla NPaTH HANpeJaK yueHHKa, KOju Ce Orjie/la y HauMHy Ha KOjM YYCHWLM NapTHUMIKDajy, Kako NPHKYIbajy NOJATKe, KaKO apryMeHTyjy, eBaayupajy.
nokymentyjy uta. Jla Gu BpesHoBarbe Grito 06jeKTHBHO My DyHKLM]H yuera, OTPeGHO je YCKIaAUTH HHBOE HCXO0/1a M HAYMHE OLCHHBAIbA.

CyMaTHBHO OLICHHBAIbE je BPelHOBaHe nocTuriyha yueHuka Ha Kpajy cBake peanusopane Teme. CymMaTHBHE OlleHe ce J100HMjajy M3 KOHTPONHHMX WIH MHCMEHHMX Pajiosa,
TECTOBA, YCMEHOT HCTIMTHBAH:A, CAMOCTAJIHHX HJIH IPYIHHX PaJIoBa yueHHKA.

'V (opMaTHBHOM BpeHOBabY HACTABHUK Gu Tpebaso Ja MpOMOBHLIE PYNHH AMjAlor, 1a KOPUCTH MUTakba 1a Ou reHepucao nojarke w3 haukux uieja, anu u 1a nomorse
pasoj haukux wicja, 1a je yueHnIMa NoBpaTHe MHOpMALIMjE,  MOBPATHE MH(OPMALIHjE H00H]EHE Ol yUeHHKa KOPHCTH 1 IPUIAro/iu MoTy\iaBatbe, 0Xpadpyje yueHuKe fa
olebyjy KBanuTer cBor pana. M360p nucTpyMenTa 3a hopMaTHBHO BPEIHOBAkE 3aBHCH O/ BPCTE AKTHBHOCTH KOja Ce BPE/IHYje.

M3Gop uHcTpymeHTa 3a (JOPMATHBHO BPEIHOBAKbE 3BHCH OJ1 BPCTE aKTHBHOCTH Koja ce Bpe/Hyje. Kana je y nuTarby M3paja NpojeKTHOT 3a/1aTKa MOYXKE Ce NIPHMEHHTH ,,ueK
nucta” y Kojoj cy npHKa3aHH HHBOM nocTHriyha yueHHKa ca nokasare/bima HCITyHeHOCTH, a HACTABHHK Tpeba 1a 03HauM nokasaresb KOju OroBapa noHaliarwy y4eHHKa.
VKOAMKO Ce H3BOAH HACTABA Ha AabHHY MOTPEGHO j& BPIHTH (JOPMATHBHO OLCHHBaKE YUCHHUKHX MOCTHTHYhA KpO3 AKTHBHOCT yUEHHKA y AMCKYCHjH, H3paan Aomalnx
3a1aTaKa, paja Ha NPojeKTHHM 3aiaunuMa T, Ha 0CHOBY KOHTHHYHMpaHOT (hOpMATHBHOT OcelbHBatba Moryhe je H3BECTH M CyMaTHBHO OLEHUBarbe.

VYKO/IMKO ce mporpam peanusyje y ckjaxy ca 3aKoHOM 0 IyaiHoM 06pa3oBamby HACTaBHUK /MHCTPYKTOP NPOBEPaBa /1 Ji je Moc1o/1aall MBPIIMO NPOLIEHY PU3HKA Ha
PajHOM MECTY Ha KOME pajie MJIa/I1 M /1a JIH je W3BeO YBOHY 00YKy Maajux o 6e36eHOCTH U 3/1paBIby Ha pajy.
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YKOJIHKO ce mporpaM peajiusyje y CKjaxy ca 3aKOHOM 0 AyajinoM 00pa3oBamby NOTPeGHO je J1a IIKOJa M MOCI0aBall AeTa/bHO HCTTAHKPajy W YTBPJIE MECTO H HauMH
pealMsalMje MCXOHa, M YHECY MX Y IUIaH peajiusauuje yuerwa kpos pai. Ilpenopyka je aa ce yuewe Kpo3 paj peaiusyje NPHUMEHOM caBpemeHe pauyHapcke orpeme
onrosapajyhix KomnjyTepekux nporpavia.

. YIIYTCTBO 3A ®OPMATUBHO U CYMATHBHO OLIElbUBAIGE YUEHUKA

'V HacTaBH OPHjEHTHCAHO]j Ka J0CTH3akby CXOJ1a MpaTe ce W BPE/IHYjy NpoLecHa cTaBe U yuera, nocturuyha yuennka (npoayKTH yuerba) u coricteenu paa. Hactapuuk Tpe6a
KOHTMHYHPAHO J1a MPAaTH HAanpeaaK YYeHWKa, KOjU Ce Orfiefa y HauMHy Ha KOjU YUCHWLM MapTHUMIMpAjy, KAKo MPUKYIUbajy MOJATKE, KAKO apryMeHTyjy, eBanyupajy,
nokymenTyjy uTa. Jla 61 BpeaHoBatbe Gt 0GjeKTHBHO My DYHKUM]H yuerba, NOTPeOHO je yCKIaAnTH HHBOE HCXO/IA M HAUHHE OLIeHHBAbA.

CymaTuBHO OleHHBake je Bpe/HOBate nocTuriyha yueHuka Ha Kpajy cpake peanusosaHe Teme. CymaTHBHE olieHe ce 100Hjajy M3 KOHTPOIHHX MM MUCMEHHX PajoBa,
TECTOBA, YCMEHOT HCITUTHBAbA, CAMOCTAITHUX WIIH IPYITHUX Pa/ioBa yueHNKa.

V dopmatHBHOM Bpe/HOBatby HACTABHMK GM TPebasio 1a NpOMOBMILE IPYTIHH JUjasior, 1a KOPUCTH NUTama a G reHepucao mojatke w3 haukux uieja, amm v 1a nomorse
pa3Boj haukux uaeja, 1a je yueHuumuma noppatHe uHpopmalwmje, a noppathe nudopmarmje 106HjeHe 01 yueHHKa KOPUCTH J1a PUIAroM MojlyuaBarbe, oxpadpyje yueHuke 1a
ouerbyjy KBanHTET CBOF pasta. Mi360p HHCTpYMeHTa 3a hOpMATHBHO BpEZIHOBatbe 3aBUCH 071 BICTE aKTHBHOCTH KOja Ce Bpe/IHyje.

M360p HHCTpyMeHTa 3a (JOPMATHBHO BPEIHOBAILE 3aBMCH O BPCTE aKTHBHOCTH Koja ce Bpeanyje. Kana je y nutamy M3pajia npojeKTHOr 3a/1aTKa MOYKE C& MPUMEHHTH ,,ueK
MCTa” y KOjOj Cy NPHKA3aHH HUBOW NOCTHTHYhA yUeHHKA ca I0KA3aTE/bUMA HCITYHEHOCTH, @ HACTABHUK TPEOA /1 03HAUM NOKA3ATESb KOjH O/IrOBApA NOHAMIAMY YUEHHKA.

'YKOJIHKO ce mporpam peajusyje y cKaaay ca 3aKOHOM 0 AyajqHOM 00pa3oBaiby HACTABHHK /MHCTPYKTOP MPOBEPaBa Aa /M je NOC/I0aBall 3aBPIIHO NPOLEHY PH3HKA Ha
PA/IHOM MECTy Ha KOME pajie Ma/li U /1 JIH je W3BeO YBOAHY 00YKy MiauX o 6e30eIHOCTH U 3/1paBby Ha pajty
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Hasus npeavera: TEXHOJIOTMJA TPA®UYKOT MATEPHJAJIA

1. OCTBAPUBAIE OBPA30BHO-BACIIMTHOT PAJIA — OBJIMLIY U TPAJABE

PA3PEJT: Teopujcka HacTaBa Besxbe TlpakTHuHa HacTaBa Hacragpa y 610Ky Ykynuo
1 68 0 0 0 68
111 68 0 0 0 68

2. UMJbEBH YYEIbA:

~  VnosHaBaibe ca MaTepHjaINMa KOJU ce KOPHCTe Y rpadHuKO] HHAYCTPHH;

- Obe3behjuBame HEONXO/HE TEOPHCKE OCHOBE 3a MPAKTHUHY yroTpedy rpaduuKkHX MaTepujana;
—  ToacTuuame nHTepecoBarba KO/l yHEHHKA 3a NPAKTHUHY NPUMEHY CTPYYHHX 3HAHA;

- PasBujarbe 0AroBOPHOr 0ZIHOCA MPEMa O4YyBakby MPHPOIHHX PECYPCa H 3aLUTHTH XKHBOTHE CPEHHE.

3. TEME, UCXO/IH, ITIPENIOPYYEHH CA/IP)KAJUA U K/JbYYHU IIOJMOBH CAIPKAJA

Pazpen: Ipyrn

Tomuwibu o yacosa: Teopuja: 68 uacosa:

TEMA HCXOau TIPEIIOPYYEHM CAIPYKAJH / KJbYYHHU IIOJMOBHA
Ilo 3aBpiieTky Teme yueHuk he GutH y cTamy na: CAJIPKAJA
" HaBel METANC 1 JIETYDE KOJE C& NPHMCHsY]y y TPaQHUKO] HHAYCTPHjH | © MeTain Koji ce mpHvebyjy y rpadHiKoj HHAYCTpHjH;
* 0GjacHH yJIory W 3Ha4aj MeTasia  Jierypa y rpauukoj HHAYCTPHjH ¢ Jlerype Koje ce npuMetbyjy y rpadHuKoj HHAYCTPHjH;
* HaBele I/le ce NPHMelbYjy oapelenn Metann unm nerype y * MexaHuuka HCIHTHBAKA METaJa M JIerypa;
Merann marepujan rpﬁqm-moj MPOM3BOBLH * McnuTuBame MeTana ca pasaparem u Ge3 pasaparba;
* 00jacHH BPCTe MEXaHHUKHX HCITHTHBAMA METANIA W JIerypa * Onpehuame TBprohe MeTana;
*  ONMuIE NOCTYINKE HCITHTHBAKA METAIA Ca pasaparbeM W 6e3 pasapara | ®  Koposwja MeTasia M 3aluTHTA 011 KOPO3Hje.
* uaBesie Haunne oapehuBame TBpIohe MeTana
* _omHiie npotiec KOPO3uje MeTasa 1 3aliTuTe 071 KOPO3Hje
* objacHu 3Hauaj ueTya03e U nanupa y rpaduukoj MHAYCTPHjH *  TexHONOWIKH NMPOLEC NPOU3BO/ILE NANUpa;
*  OMHILE NPOLIEC MPOU3BO/IHHE Manupa * ®dopwmaru nanupa;
* uasene dopmare nanupa * CBojcTBa H KAPAKTEPHCTHKE NANKpa;
Manup . Haseze cuojf_maa nanupa 3a oapehene Bpete wramne * llenynosa;
* oBjacHH CROJCTBA H KAAKTEPHCTHKE ey 03e * Meroste HenuTHBARA NANHpa;
*  oBjacHu MexaHHuKa M XeMHjcKa CBOJCTBA nanmpa  IlltaMmnapcku nanupm;
*  VrHuaj cnosbHuX (GaKTopa Ha nanmp;
* Tlpunpema nanupa 3a wramy.
Ipadmuxe Goje * objacuu 3uavaj rpaduuknx 6oja * Tlpupoaa rpaduukux 6_oja;
| Cacrasrpaduukux Goja v ynora KomnoweHTH;
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HaBe/le BPCTEBE M CBOjCTBA Goja Koje ce KOPHCTE 3a pasHe TeXHHKe
wTamne

HaBeJie cacTaB rpadUUKnX Goja U yJIora Nnoje/IMHAX KOMIOHEHTH Y
HHXOBOM CacTaBy

HaBeJie BPCTE MHrMeHaTa

OMHIIIE OCHOBHA CBOJCTBA rPAHUKKX GOja M HHXOBO HCTIHTHBAH:E
oBjacHu npolec NpousBo/be rpaduukux Goja

anasu3upa npuveny 60ja 3a PALIHUKTE BPCTE W TEXHHUKE WTaMNE
OnHLLe y3ajaMHO JenoBarse 60ja U moasiore

aHAM3MPA MCXaHU3ME CyIIiCH:a rpaduukmx Goja

Tnrvenma;

Besuga;

OcHoBHa cBojcTBa rpadUUKHX G0ja M HHUXOBO HCTIHTHBAHE;
CBojeTsa rpaduuKkmx Goja y 3aBHCHOCTH 01 TEXHHKE LITAMINE;
V3ajamuo nenoBae 60ja 1 noore;

MexaHu3mu cyluerba rpaguukux 6oja.

Jlakosu

objacHu 3Hauaj JIAKOBA M KOja je HHXO0BA yJora y rpaguukoj
MHIYCTPHjH

paziiKyje BpeTe Jlakosa

HaBe/Ie CBOjCTBA M KAPAKTEPHCTHKE JIAKOBA

HaBe/IC MPUMEHy o/ipeheHnX BPCTa Jlakopa

JlakoBH 3a 1akMparbe;

Jlakoeu 3a Goje;

Jlak Koju Ce CyluH Ha OBHIIEHO] TEMNEPATYpH;
Cjajan nax;

Jlak Ha Ga3u TBp/Ie CMOJIC M JIAHEHOT yJba.
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3. TEME, HCXO/IH, IPENIOPYYEHH CA/IPKAJU U K/bYUHU IIOJMOBHU CAJIPIKAJA

Paspen: Tpehu

Tomumbk dowa yacosa: Teopuja: 68 yacosa;

MaKpoMosieKya
oGjacHu npuveHy NoMMepa Kao HHYCTPHCKOr MaTepHjajia
aHaIM3MPa NPUMEHY MaKPOMOJIEKY/a y rpadMuKoj HHYCTPHjH

TEMA HCXOaHn TPEIIOPYYEHH CAIP)KAJH / KJbYYHHU IIOJMOBA
Ilo 3aBpuueTky Teme yuennk he GuTH y cramby aa: CAIPIKAJA
OMHLIE CBOjCTBA MAKPOMOJIEKYJIe KOjH ce KopueTe y rpaduukoj * Knacudukaumja Mmakpomonekyna;
uHyCTpHjH * TIpupoanH MakpoMoeKym;
HaBe/le HauMH K1acHdHKauuja MaKpOMoJieKyJia ¢ CHMHTETHUKH MaKpOMOIIEKYH;
Maxkpomosiexyan ©oBjacHH paskKy H3Mel)y MPHPOIHHX M CHHTETHUKHX ¢ CTpyKTypa W CBOjCTBA NOIMMEPHHX MaTepHjana;

* Tlonumep Kao WHIYCTPU]CKH MaTepHjal;
* Tlpumena MakpomosieKyJia y rpadMukoj HHAYCTPHjH.

racTHuHe Mace

0GjacHu CBOJCTBA IIACTHYHHMX Maca

ONHLIE MOCTYTKE NpPepaje NIIacTHIHE Mace

00jacHH MPUMEHH MIACTHYHMX MAca Kao MOUIOra 3a ITaMIambe
aHAIM3UPa NPHMEHY IIACTHUHKX Maca y rpadHuKoj HHAYCTPHjH

¢ CacraB MIaCTHYHHX Maca;

* [lpepaja niacTHUHKX Maca;

* [lpeenauerse MeTana v APYrux MaTepHjasia niacTHUHUM
macama;

* OG6paja nospuiuHa;

* lllTamMname Ha NIACTHYHHM Macama;

o TlpuveHa IIACTHYHMX Maca y rpaduuKoj HHAYCTPHjM.

ONIMLLIC CBOJCTBA IETIHTA KOJa C& KOPHCTE y TPaHUKO] HHAYCTPH]H
HaBesie BPCTY /G H HHXOBY TIPHMEHY

* Knacudmkaunja senuna;
* Teopuja sienberba;

00jacHH yJiory W CBOjCTBa aINTHBA

Jlennaa oBjachH npoliec Jensberba *  VTHIA] N0Oje/IMHAX KOMIOHEHTH JICTIH/IA HA HErOBA CBOJCTBA;
aHaM3KMPa YTHIIA] YCIIOBA ClIeTJbHBaba HA JAUHHY ClIeT/bHBaba *  VTHuaj ycioBa ClenbUBaka Ha jauuHy ClICTbUBarba;
oBjacky npuveny enuia y rpaduuKoj MHAYCTpUjH * Tlpuvena enwna y rpaduskoj unaycTpHjM.
0BJaCHH yTIOTY, BPCTE M CBOJCTBA €AACTOMEPA « Enactomepn;

HaBe/Ie CBOJCTBA PHPOIHOT M CHHTETHUKOT Kay4yKa *  TIpupoanu KayuyK;
Tyma HaBeJIe BPCTE ryMa Koje ce KopHcTe Y rpauuKoj HHAYCTpHjH ¢ CHHTETHUKH KayuyK;
ofjacHH yJiory W 3Hauaj Kaydyka 3a rpaduuKy HHIYCTPH]y * Ilpoussoama ryme;
*_MWspana rymenux npoussosa.
HaBeJle THIOBE MOAMa3HBaIba © TunoBu noaMasusara;
HaBe/le BPCTE U NPUMEHY MasHBa * Bpcre Masuba;
Masnsa HaBeJ/le Ma31Ba Koja ce KopucTe y rpaduukoj HHAYCTPHjH * Meroze noamasuBarba;

* Knacudukaumja mazupa;
* Tlpumena masnsa y rpaduKoj HHAYCTPHjM:
* _AnuTusH.

4. YIIVTCTBO 3A JUJIAKTHYKO-METOAUYKO OCTBAPHBAILE IIPOI'PAMA
Ha nouertky cBake TeMe yueHHKE yO3HATH Ca LIM/LEBMMA M MCXO/IMMA, TIJIAHOM Pajia M HAYMHHMA OLICHHBAMbA.
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Tpeamer ce peanusyje Kpo3 TEOPHjCKy HACTaBy y YYMOHMUM M CTICLMjalM30BaHOj yuHOHHIM. [IpMIMKOM ocTBapuBara mporpama oie/berse ce He nend. [lpenopyka y
OpraHM3aLMjM HaCTaBe je N0 HeJlesbaMa peasiusyje ABouac Teopujcke Hactase. IIpenopyuesn Gpoj yacoa 1o TeMama 3a Apyru paspen je ciesehu:

« Meranun marepujanu (18 yacosa):

* Tanmp (22 uaca);

« Tpadmue Goje (24 vaca);

+ Jlakosu (4 yaca).
Tpehu pazpen:

« Makpomonexy (18 uacora);

* Tlnactuune mace (18 vacosa);
Jlenuna (12 uacosa);
I'yma (12 wacosa);
Masuga (8 uacoraa).
TIpHMKOM peann3aluje TeMa OCIOHHTH Ce Ha NPe/I3Hakba yYeHHKa W3 XeMHje, OCHOBH rpauuke TEXHHKe, TEXHOJIOTHje WTaMne W npakTHuHe Hactase. [Ipenopyka je na ce
TIPHITMKOM OCTBapHBAkba NIpOrpama u3palyjy 3a1auu Koju hie ce NpUMEHHBATH Y NPAKTHUHO] HACTABH H CTPYYHHM NpeIMETHMA. IHCHCTHPATH HA CHCTEMATHUHOCTH H IPHMEHH
CTEUCHHX 3Haa Y NIPAKCH.
3a camoCTalIHE ajoBe yueHHKa OTPEGHO je MPUIPEMHTH MaTepHjal W poBepy 3Hatba yuennka. IIpeior Tema caMOCTATHUX pajoBa 3 APYrH paspen je cenehu:

1. Ilpuka3 MeTana Koju ce pUMerbYjy Y rpaguuKoj HHAYCTPHjH.

2. Ilpe3eHTaluja TEXHOOUIKOT MPOLECa MPOM3BO/IHE MAMHPA.

3. Ilpukas npoueca Mpou3Bo/be rpaduukux 6oja.

4. Tlpe3enTaunja pasTHIMTHX BPCTa TAKOBa
Tpehu pasper:

1. Tlpuka3s npumeHe MakpoMosieKya y rpauukoj HHAYCTPHjH.

TpesenTaiuja npumMeHe MIACTHYHHX Maca y rpaduuKoj HHAYCTPHH.
IMpuka3 yTHLaja NojeIMHUX KOMIOHEHTH JICTTHIIA HA HEroBa CBOjCTBA.
[pe3senTanuja nporeca NPOU3BO/IHE ryMe.
. Tlpuka3s npuMeHe Ma3uBa y rpadMuKoj HHIYCTPHH.

RSN

H360op meTosa n 061mKa pajia 3a cBaky Temy osipelyje HaCTaBHHK Y 3aBUCHOCTH O/l HACTABHUX Ca/ipykaja, COCOGHOCTH M NOTpeba yueHHKa, MaTepHjaTHUX M JIPYTHX yC/IoBa.
Kopucrutu BepGasine MeTosie (METONa YCMEHOT M3/laraka H AMjaiolika MeTo/1a), METo/le IeMOHCTpaL1je, TeKCTyanHo-uiycrpatuste Metose. [penoxenu o6anum paa cy

poHTAIHM, pajy TPyTH, Pajy napy, HHAMBHAYATHH pail.

5. YIIYTCTBO 3A ®OPMATHBHO U CYMATHBHO OLIEIbMBAIE YUEHUKA

V HacTaBu OPUjEHTHCAHO] KA JOCTH3AMbY HCXOJA NIPATE Ce H BPE/IHY]y 1IPOLIEC HACTABE H yuerba, nocturiyha yuenuka (HpoAyKTH yuerba) i corctsenn paa. Hacrasuuk tpeGa
KOHTHHYMPAHO Ja TPaTH HANpeJak yueHHKa, KOjH Ce Orviea y HauyMHy Ha KOjH yYeHHUM NapTHLMIHPAjy, Kako NPHKYMbajy MOJaTKe, KaKo apryMeHTyjy, eBanyupajy,
JoKyMeHTYjy HTA. Jla 61 BpeaHoBatbe 61t 06jeKTHBHO H Y (DYHKIM|H yuerba, MOTPeGHO je yCKITaAHTH HHBOE HCXO/Ia M HAUHHE OLICHHBAA.

CyMaTHBHO OueHHBatbe je BpeHoBate nocTuriyha yueHuka Ha kpajy cake peanusosaHe Teme. CymMaTHBHE OLeHe ce 100Hjajy M3 KOHTPOJIHHX WM MMCMEHHX pajioBa,
TECTOBA, YCMEHOT HCTIHTHBAISA, CAMOCTAIHMX WM TPYITHHX PajoBa YUEHUKa.

V hopMaTHBHOM BpEHOBaMY HACTABHHMK GUT peGasio 1a NPOMOBHILE FPYTHH JIMjajior, /1a KOPUCTH NUTama Jia G reHepHcao nojaTke w3 haukux uieja, anu u 1a nomorse
pa3Boj haukux uieja, naje yueHuima nospatHe HHGopmamje, a noBpatHe MHOpPMaLMje 100MjeHe 0/l yUeHHKa KOPHCTH J1a MPHIIAro/In NOjlyyaBakbe, oXpabpyje yueHHKke 1a
ouetbyjy KBaiuTeT cBOr paja. M360p HHCTpyMeHTa 3a JOPMATHBHO BPEAHOBAILE 3aBHCH O/l BPCTE AKTUBHOCTH KOja ce Bpeyje.
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Hasus npeavera: OCHOBU EJEKTPOTEXHUKE U EJTEKTPOHUKE

1. OCTBAPUBAIE OBPA30BHO-BACIIMTHOT PAJIA — OBJIMLIY U TPAJABE

PA3PEJL:

Teopujcka HacTaBa

Besxbe TlpakTHuHa HacTaBa

Hacragpa y 610Ky Ykynuo

v

60 0 0

0 60

2. UMJbEBH YYEIbA:

- Pa3eujarbe pas03HATIOCTH H HHTEPECOBAbA 32 NPUMEHLEHY eJIeKTPOTEXHHKY, eIeKTPOHHKY H ayTOMATHKY Y rpauiKoj CTpyL;
~ VnosHasarbe ca 3Hauajem elIeKTPOTEXHHKE H e/IEKTPOHHKE 32 TEXHHKY H TEXHOOM]y FpadHUKHX MPOH3BOIA;

- TMoACTHUAILE HHTEPECOBANA KO YHEHHKA 32 PAKTHUHY NIPHMEHY CTPYUHHX 3Hatba;

- Pa3Bujarbe cIOCOGHOCTH youaBarba NPHMEHE TECOPH]CKHX 3Hatba Y rPadUUKOj HHAYCTPHH.

3. TEME, HCXO/IH, IPENIOPYYEHH CAJIPKAJU M KJbYYHU IIOJMOBHU CAJPKAJA

Paspen: Yerspr

Tonuubu doun vacosa: Teopuja: 60 wacosa:

TEMA

HCXOaHA
Ilo 3aBpuueTky Teme yueHuk he 6uTH y cramy aa:

TPEIIOPYYEHM CA/IPJKAJH / KJbYYHH IIOJMOBH
CAJIPIKAJA

MarHneTHoO no/be

HaBe/le (PU3MUKE BEHUHHE KOj€ OMHMCYjy MarleTHO nojbe
ananusupa JIopeH1oBy H AMnepoBy chy

00jacHH eleKTPOMArHeTHY HHIYKLHjY

pasyme y3ajaMHy HHIYKLH]Y H CAMOMHIYKLIH]Y

Du3HUKe BETHUHHE KOjE ONHCY]y MArHETHO M0Jbe (MarHeTHa
MHJYKLMja, MArHCTHH ()IyKC, jaUuHa MarieTHOT Nosba);
Jlopenuosa u AmMneposa cuna;

Enextpomartetsa unaykunja (dapazaejes 3akon);

V3ajaMHa HHAYKIHjA H CAMOMHYKIHA.

Jeanocmepua crpyja

JieUHHLIE BEMUHHE H 3aKOHE Y BE3H Ca JeIHOCMEPHOM
cTpyjom

HaBeze oarosapajyhe MepHe jeauHuLe U O3HaKe

0GjacHHTH KaKo jauMHa CTpyje 3aBHCH O1I OTTIOpA M 3aIlTO ce
NIPOBO/IHHK 3arpeBa NpH NPOTHLAY eNEKTPHUHE CTpYje
0oGjacHH paji eleKTPHYHE CTPYje W MPHHLIMI Pajia reHepaTopa

Jauuna, rycTHHa, €IEKTPHUHH OTIOP ENEKTPHUHE CTPYje;
Teneparopu jenHocmepHe cTpyje:

OTNOPHULIK 1 BE3UBAKLE OTIOPHUKA;

TpBo 1 apyro Kupxodoso npasusio;

OmoB  []y/10B 3aKOH;

Paji u cHara efleKTpuuHe cTpyje.

Hamsvennuna crpyja

06jacHH TPeHyTHY, MAKCHMAITHY U e(peKTHBHY BPEIHOCT
jaunne nansmenmune cTpyje

PA3IHKYje TEPMOTeHH, HHAYKTHBHH H KallaLuTHBHH OTIIOP
pasiuKyje pasHy pasiuKy jaunHe CTpyje U HaroHa
JierHKLIe MMMIEIAHILY M CHATY HAU3MEHHUHE CTpYje
OGjaHHTH Be3y TPOYIao M 3BE31a KO HAM3MEHUUHE CTPYje
aeunmwe TpodasHy crpyjy

Hacranak Hansmenunune crpyje: TpeHyTHe, MakcHManHe
CPeKTHBHE BPEHOCTH HAH3MEHUUHE CTPYje;

Otnopw y Kkojy Han3MeHHuHe cTpyje. Umnenania;
Dasonu 1 pasna pasnka;

Tpodpazna crpyja. Besa y 38e3y v Tpoyrao;

Chara nausveHuuHe cTpyje.
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EsekTpiune Mamnne

objacHH NpUHLMN paja TpaHchopmaTopa u TpodazHor
ACHHXPOHOT MOTOpa

o6jacHu ysiory TpaHchopMaTOpa M aCHHXPOHOT TPO(pazHOT
rexeparopa

Tpatchopmarop (yJ10ra, KOHCTPYKLMja, PUHLMI Paja)
TpoasHu acHXpoHu reHepatop (KOHCTPYKLIHMja, NPHHLMI paja)

OMHIIIE MPHHLKTI pajia OKa
objachu npuHLMn paja dororpadekor anapara

Okxo;
Jlyna, MuKpocKor;

objackm nactanax n noapusaumjy P-N cnoja
PpasuKyje AMOJE M TPaH3HCTOpE
HaBeJle efleMeHTe KOHUIypaumje pauyHapa

OnTHYKH HHCTPYMEHTH * onuuwe npuHumn ysehasama MMKpOCKONa M Jiynaa * ®ororpadcku anapar.
* HaBe/le MPUMEHY ONTHUKHX HHCTPyMEHaTa y rpauukoj
cTpyum
* 0GjacHW NPHHIMI paja nacepa * [lpuHumn paja nacepa;
* Hasejie ynorpeGy jiacepa y rpaduukoj crpyun * Tlpumena nacepa y rpaMuKoj CTpyuu.
Jlacepn * HaBeJ/ie BPCTE Jlacepa KOjH ce Npumelbyjy y rpaduukoj
cTpyum
*_0BjachH Heka CBOJCTBA 1aCepCKOT 3payerha
*  pasnukyje nonynposoauuke N u P tina * ConcreeHa NPOBOAHOCT NOMYNPOBO/HHKA;
*  eduHMLIE 0Ty NPOBOAHMKE * Tonynposoanuk N u P tuna;
Enextponnka : 06jacHH CONCTBEHY NPOBOHOCT MOMYNPOBOAHHKA * P-N cnoj 1 nonapusaumja P-N cnoja:

[onynpoBoaHuyKka M0/ M TPAH3UCTOPH;
CactaBHH J1e/10BH KOH(HrypaLmje padyHapa.

4. VIIVTCTBO 3A JUAAKTHYKO-METOJAUYKO OCTBAPUBAIGE IIPOTPAMA

Ha nouetky cBake Teme yueHHKE yTO3HATH €a LIM/bEBMMA M HCXO/IMMA, TIAHOMPa/Ia M HAYMHNMA OLIeHHBaka.

Tpeamer ce peanusyje Kpo3 TEOPHjCKY HACTaBY Y YYHOHHLM M CMELMjaiM30BaHOj yuHOHHLM. TIPUIMKOM OCTBapHBaiba NMporpaMa oiesberbe ce He Jesu

OpraHM3aliMju HACTaBE j¢ J1a Ce MO HeJle/baMa peausyje Bouac Teopujcke Hactase. [Ipenopyuenn 6poj uacosa o Temama 3a 4eTBpTH paspes je cienchu:

© Marnetho nose (6 uacosa);

* Jennocmepa crpyja (10 uacosa);
* Hausmennuna ctpyja (12 uaca);

* EnekrpuuHe mMaiune (4 yaca);

 Onruukw uHeTpyMmenTH (8 vacosa);

« Jlacep (6 yacosa);
* Enektponuka (14 yacopa).

TIpuIMKOM peaiu3alije TeMa OCTIOHHTH Ce Ha NPea3Haba yueHHKa U3 (H3HKe, OCHOBH rpaduuke TeXHUKe U NpakTH4He HacTase. [Ipenopyka je 1a ce NPUIMKOM OCTBapHBatba
nporpama u3pabyjy 3amaum koju he ce npuMerHBaTH y NPAKTHUYHOj HACTABM M CTPYUHMM npeaMeTMa. MHCHCTHPATH Ha CHCTEMATHYHOCTH M MIPUMEHH CTEUEHHX 3Hama y

npaKcH.

3a camoCTaJlHe PaZioBe yueHHKa NI0TPeGHO je PHNPEMUTH MaTepHjail W IIPOBEpY 3Hama yuenHka. [Ipe/nior TeMa caMOCTAIIHHX PA/loBe 3a YeTBPTH paspes je cienehu:
1. Tlpuka3 reneparopa jeHOCMEpHE CTpyje.
2. Tlpesenrauuja Tpodasia cTpyja, Be3a y 3Be3y M TPOYTao.
3. IlpesenTauuja TpodasHOr aCHXPOHOT FeHepaTopa (KOHCTPYKLMjA, NPHHLMI pajia).

. Tpenopyka y
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4. Tlpuxas otorpadekor anapara.
5. Tlpuka3s npuHuMna paja jacepa.
6. TlpesenTaumja cactasuux 1e7108a KoH(UTypaLyje pauynapa.

M36op meTosa 1 06/kKa pajia 3a cBaky TeMy ofipelyje HACTABHHK y 3aBHCHOCTH O/l HACTABHHX Ca/Ipikaja, CIOCOGHOCTH M MOTpeGa yueHHKa, MATEPHJATHUX W APYTHX YC/I0Ba.
Kopucruti Bepbanie Metoe (METoAa yCMEHOT W3jaraiba i AMjajlolika MeToJ1a), MeTo/Ie IeMOHCTpaLHje, TeKCTYalHo-HiycTpaTiBHe Metose. [peuiokenn oGauum paja cy

pOHTAIHH, pajy TPYIH, Pajy napy, HHAMBHAYATHH Pajl.

5. YIIYTCTBO 3A ®OPMATHBHO U CYMATHBHO OLIElbMBAKE YUEHUKA

'V HacTaBu OpHjEHTHCAHOj Ka I0CTH3alby MCXO/Ia IIpaTe Ce M BPE/HYjy NMPOLEC HACTABE H yuetba, NocTuriyha yuennka (MpoayKTH yuerba) U conctseny paa. Hacrashuk TpeGa
KOHTHHYMPAHO J1a TpaTH Hamnpe/iak yueHHKa, KOjU Ce Or/ie/la y HauMHy Ha KOjM YUCHHUM NapTHLMIMPajy, Kako MPUKYMbajy MofaTke, KaKo apryMeHTyjy, eBanyupajy,
OKyMenHTY]y WTAL. Jla 61 Bpe/IHOBAIE GH10 OBJEKTHBHO H y (hyHKIM]H Yuera, MOTPEGHO je YCKIaHTH HHBOE HCXO/IA M HAUHHE OLICHHBANA.

CyMaTHBHO oueHUBate je BpeaHoBate nocTuriyha yuenuka Ha Kkpajy cake peannsopate Teme. CymaTHBHE OLEHE ce J106Mjajy M3 KOHTPOJIHMX WJIH MMCMEHHMX pajioBa,
TECTOBA, YCMEHOT HCITHTHBAKbA, CAMOCTAIIHHX HIIH IPYITHHX PaZioBa yueHHKa.

YV hopmaTHBHOM BpeHOBALY HACTABHUK GUT pebGasio 1a NPOMOBHILIE IPYITHU JIMjasIor, 1a KOPHCTH NUTakba 1a Gu reHepucao nojarke u3 haukux uaeja, aiu u a noMorHe
pa3soj haukux uneja, naje yuenuuuma nosparte undopmauuje, a nosparie undopmaumje 1061jeHe 01 yueHuKa KOPUCTH /1a IPUIIATO/IM NOjlyuaBaibe, oxpabpyje yueHuke aa
ouemyjy KBanuTeT cBor paja. M360p uHcTpymenTa 3a pOpMaTHBHO BPEIHOBAH:E 3aBUCH OJ1 BPCTE aKTHBHOCTH KOja Ce BpPe/Hyje.
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Haszus npeavera: TEXHOJIOTAJA IITAMIIE

1. OCTBAPUBAIE OBPA30BHO-BACIIMTHOT PAJIA — OBJIMLIM U TPAJAGE

PA3PEJT: Teopujcka HacTaBa Besxbe TlpakTHuHa HacTaBa Hacragpa y 610Ky Ykynuo
1 70 0 0 0 70
1 68 0 0 0 68
i 68 0 0 0 68
v 60 0 0 0 60

2. UMJBEBH YYEIA:

- VYnosnasare ca NpolECHMa KOjH e KOPHCTE Y NOje/IMHMM TEXHHKaMa LiTaMe;
- Pa3Bujarbe CBECTH O CONCTBEHHM 3HaHbHMa M CNIOCOGHOCTHMA J1a CE CTEUeHa 3Hakba NPHMEtbYjy y CBAKOHEBHOM JKHBOTY, peliaBajy npobieMy u npunpemajy 3a

pan/aase oBpasosarve;

- Pa3BHjame OrOBOPHOT OJHOCA 3 OUYBAkSE IPHPOJHHX PECYPCa H EKOJOLIKE PABHOTEIKE;
- Pa3Bujare MHTEPECOBaIbA 32 TPOLIECE H TEXHHUKE LUTAMIE, KAO M MPUMEHE Y pelliaBakby 3a/1aTaka y NpakTHUHOM pajy;
—  Vno3uasaibe ca MALIMHCKHM e/leMEeHATHMa M MeXaHW3MHMA LITAMNApCKHX MalHHa;
—  VnosHaBaibe TEXHHUKO-TEXHOJOMIKHX KapaKTEPHCTHKA LITAMITAPCKHX MALIWHA 32 BUCOKY, PaBHY, MPOMYCHY, 1yGOKy H AMIHTANHY WTAMITY:
—  VnosHaBame npolieca WTaMre Ha ITaMNapckKuM MallliHaMa 3a BUCOKY, PaBHY, MPOMYCHY, yGOKy H TUIHTAIHY WITaMITy;

- ToacTHuare 3a 1asbk CTPYUHH Pa3Boj M ycaBpluaBare y CKajly ca HHAMBHIYTHHM CIOCOGHOCTHMA M NOTpeGama ApyIITBa;

- Pa3Bujaibe CHCTEMATHYHOCTH, NIPELIM3HOCTH, CMHC/IA H OJIrOBOPHOCTH 33 THMCKH Paji;
- Pa3eujare cnocoGHOCT 3a pelasatbe npodieMa 1 HOBHX CHTYaLlHja Y MPOLIECy pajia W CBaKOJHEBHOT KHBOTA;
—  Pa3Bujame cBeCTH 3a IPUMEHOM CPE/ICTaBa 3a 3ALUTHTY HA Pajly W Ba’KHOCTH OUYBAHba COTICTBEHOT 3/1PaBba;
- PasBujarbe cBeCT 0 3Hauajy OAPIKHBOr Pa3Boja M €KOJIOLIKE ETHKE.

3. TEME, UCXO/IH, ITIPENIOPYYEHM CAJIPI)KAJUA U K/JbYYHU TOJMOBH CAJIPIKAJA

Pazpen: Mpsu

Tomuumibn o yacosa: Teopuja: 70 wacosa;

TEMA

UCXOou
Tlo 3aBpuietky Teme yueHuk he GutH y cramwy na:

TPEINIOPYYEHM CA/IP)KAJH / KJbYUYHHU IIOJMOBH
CAJZIPIKAJA

TMoctynak mravmama

OGJaCHH ojam WITaMMarka 1 N0AEAE NOCTYTIaKa WTaMIara
oGjacHu nojam wramnapeke popMe H Mozesy WTaMnapeKux
opmu

HaBe/le MaTepujane o Kojux ce uspabyjy wramnapeke hopme
nedmmme nojam wramnapeke Goje

OMNHILIE OCHOBHA CBOJCTBA WUTAMIAPCKHX Goja

0GjacHH yJIory NPHTHCKA Y MPOLECY [ITaMITaba

* TlocTynak wramnara nojam u noxena;

* IlItamnapcka Gopma nojam, BpCTe M MaTepHjaiIu 3a H3paLy
wrramnapeke dopme;

* llltamnapcke Goje, nojam, OCHOBHA CBOjCTBA:

* TlpHTHcaKk, y/I0ra H HauHH OCTBAPHBAILA;

¢ TexHuKa BHCOKe, paBHe, 1yGoKe, NIPOTycHe W AMrHTalHe
wrramne.
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HaBe/le HAYMHE OCTBAPHBAH-A NPHTHCKA
0GjacHu OCHOBHE KapaKTePHCTHKE M OGesieskja BHCOKE, PaBHE,
1y6oKe, NporycHe U JAMIHTAIHE LiTamie

Teopujcke 0CHOBe MOCTYNKA
mramMnama

0BjacHH nojam MOBPUIMHCKKX 10jaBa U KHXOB 3HAUaj 3a MpoLec
wTamMnara

ONHILIE N10jaBY NOBPUIMHCKOT HANOHA

OMHLIE M0jaBy KBAlIEHa

onuiie nojam aacopruuje

ofjach npoliee ensbema, pazaBajama cioja 60je 1 Be3nBarba
6oje 3a NOIONY 3a WITAMIAILE

TlospumHcke nojase — nojavs;

TloBpUIMHCKH HANOH;

Ksawetbe;

Ancopriumja;

Jlenmense Goje, pasiBajarbe crioja 6oje u Be3uBambe 3a
WITAMNapeKy NoANory.

LITaMnapcke Mannue

HaBE/Ie MOJIEy WTAMNAPCKHX MalkHa

HaBe/le eIeMEHTE 3a Crajaibe M crojeBe

HaBe/Ie EIEMEHTE 3a IPEHOC OGPTHOT KpeTatha
HaBe/Ie OCHOBHE MEXaHM3ME LITAMIIAPCKHX MallMHa

Toaena WTaMnapekux MatmHa;

Enementu 3a criajaibe H Cnojesu:

EAieMeHTH 32 peHOC 0BPTHOT KpeTarba;
OCHOBHM MEXAHW3MH ITAMIAPCKHX MalIHHA.

OspkaBaibe WTAMNAPCKHX
Mammna

0GjacHu y1iory M 3Hauaj ofpkaBatba IITAMIAPCKHX MallluHa
onuie HauKHe TeKyher opskaBara WITAMIAPCKHX MallIHHA
ONHLIE HAYHHE MO/IMA3HBAILA LITAMIAPCKHX MALIHHA

Viora u 3Hauaj oapiKkaarba;
Tekyhe onpkasarbe;
Moamasusatbe.

LITaMnapcke Maninue 3a
BHCOKY WwITAMILY

HABE/IE M0/IE/Ty LITAMIIAPCKHX MALIHHA 32 BHCOKY LITaMIly
PasTHKyje 3aKI0NHE W LWHIMHIPHYHE MalIHHe

HaBe/Ic OCHOBHE (DYHKIHOHAIHE LIE/THHE MALMHE 33 THTIO
wramny

0BjacHH NOCTYNaK TUIO WITAMIE Ha 3aKJIOMHUM MaliMHaMa
OnuIIe KapaKTepHCTHKE WITAMMApeke (opye H MaTepHjate 3a
n3pany

HaBE/Ie MOJUIOre 3a LUTaMIy KOje C& KOPHCTE Y THIO LITaMITH
OMHLIE 3HAKE MPENO3HABAA OTHCKA I0GHJCHOT Y THIIO LITAMITH,
oBjacHH crienmjaTHe MOCTYTIKE Y BHCOKO] LITAMIM — HyMepallyja,
nepgopatmja u Guroparbe

HaBe/Ie KAPaKTEPHCTHUHE MPOU3BOJIE THIIO LUTamIle

06jaCHH NPUHILMI JIETEPCET MHAMPEKTHE THNO LTamne (,.cyBH
odeer®, nerepcer)

ONHLIE KApaKTEPHCTHKE H MaTepHjall 3a H3pazy LTamMnapeke
(opwme 3a nerepeert wramny

onuue cBojcTBa Goje 3a JleTepeeT wramny

HaBesie MOJUIOTe 34 LITAMI KOje Cé KOPHCTE y JIeTepCeT Tamniu
OMHLLIE 3HAKE MPEro3HaBatha OTHCKA A0GHjEHOT eTepeeT
WTAMNoM

HaBe/le KAPAKTEPHCTHUHE NIPOU3BO/IE JIETEPCET LTaMIe

Onuiue MalKMHe 3a JIETEPCET WTaMITy

Tonena mamua;

Twuno wramna Ha 3akKIONHUM MallHHaMa;
LItamMnapceka popma 3a THITO LITammy;

Boja 3a Thno wramny;

IltamMnapcke NOIOre 3a THIO WTAMITY;

Ormcax y THnO wrramnm;

CrieUMjaHI NOCTY LM Y BUCOKO] LITAMITH;
KapakrepucTHUHH NPOU3BO/IM THIIO LITAMITE;
Jletepcer (cyBH oceT) — HHAMPEKTHA BUCOKA LITAMMA;
[litamnapcka dhopva 3a IeTepceT Tammy:
Iltamnapcka Goja 3a ieTepeeT Wwramity;
LlITaMnapcke nozuiore 3a JIETEPCET LITAMITY;
Orucak 106HjeH NieTepeeT WTamMmom;
KapakTepueTHaHH POH3BOAM IETEPCeT LITamne;
Malunne 3a feTepcer wramy.
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3. TEME, HCXO/I, IPENIOPYYEHHU CA/IPKAJU U K/bYYHU ITIOJMOBH CAJIPKAJA

Paspen: ipyru
Tomumbk dowa yacosa: Teopuja: 68 yacosa;

HCXOMH

TEMA
Io 3aBpuieTky Teme yuenuk he 6utH y cramy ja:

TPENOPYYEHU CAPKAJH / KJbYUHU MOJMOBHA
CAJIPKAJA

* objacHu NPUHLMN CHTO LITaMne

* OnMILIe KAPAKTEPUCTHKE H BPCTE WITAMNAPCKHX (OPMH 38 CHTO
wrramny

*  HaBeJIc MaTepHjasie ojl KOjuX cy H3pahieHH paM H CHTO

*  HaBeie BPCTE LITAMNAPCKHX NOJUIONA 33 CHTO WTammny

* onmuwe cBojcTa Goje 3a cHTOWITAMITY

* ofjacHu yJiory pakenia y nocTyrnKy 106ujarba OTHCKa,

®  OnHMIlE 3HaKE MPEMNO3HABAA OTHCKA I0GH]EHOT CHTO LITAMIIOM

* onuuie yTHUajHe GaKTOpe Ha KBAJMTET OTHCKA Y CHTO LUTAMMH

Curo mramna * HaBe/ie KAPAKTEPHCTHUNE IPOH3BOJIE CHTO LITAMIIE,

*  pavKyje BpCTE IITAMNAPCKHX MAlIHHA 3 CHTO WTaMITy

*  OMNHILE OCHOBHE MEXaHH3ME MALIHHA 33 CHTO LTAMITY

* oGjacHu nosyayToMarcke, ayTOMaTcKe M POTALHOHE MalllHHe Y
CHTO wTaMnu

*  oGjacHu crieuHjaiHe MalluHe 3a WTaMIly Ha 0GIHKOBAHHM
TeMMa

* o0jacHH CHTO IITAMITy HA 3aKJIOMHUM MaLIMHAMA

* 06jacHM CHTOLITAMITY Ha LIMJIMHIAPCKHM MalllMHaMa

* _oBjacHu CUTOWITAMITY Ha UWJIMHAAPCKHM MaliiHamMa

TpuHLMn cHTO WITaMne;

Itamnapeke Gopme;

IltamMnapeke nozasore;

IlTamnapeke Goje:

Paken;

Haumn n10Gujarsa oTHeka;

3Hal NpenosHaBarba 0THCKA JI0GH]EHOT Y CHTO LITAMITH;
Ksanurer otucka;

KapakTepHCTHUHN IPOM3BO/I CHTO LUITAMNE;

IITamMnapcke MALIHHE 3a CHTO LITaMIy;

OCHOBHH MEXaHH3MU MALIMHA 32 LITAMIakbe;
TMosnyayTomarcke, ayTOMaTcke H POTALHOHE MALIMHE 32 CHTO
wramny;

Cneumja e MatmHe 3a wTamny Ha 06AMKOBAHHM TeMMA;
CHTO WTaMNa Ha 3aKIOMHHM MAlIHHAMA;

CuTo 1WTaMMNa Ha LHWIMHAAPCKHM MallHHaMA;

CHTO WITaMNa Ha POTALMOHNM MalliHHaMa.

" 0bjacHH (pOTOMEXaHHHIKH NI0CTYNIAK H3PATE CHTO — LITAMMAPCKE

dopme
* objacHu AMIHTAIIHK NOCTYMAK W3paje WTamnapeke Gpopme

M3pana wrammapeke
(popme 3a cHTo mTAMIY

DOTOMEXaHHUYKH MOCTYNAK;
Jlururanuu nocrynak (Computer to Screen).

* uaBesie o0nMKe wTamnapeke gopme

*  pa3IMKyje paBHE M LWIMH/PHUHE WTamnapeke Gpopme

* 00jacHH y/ory TaMroHa y npoLecy ITamnara,

*  OnMIIE KAPAKTEPHCTHKE TAMIIOHA

* OnHILe ITAMMAPCKY jeIMHULY H HeHe OCHOBHE elleMeHTe

* OGjacHH OTBOPCHH, 3ATBOPCHH 1 POTALHOHH CHCTEM 32 HAHOUICHE
6oje

*  HaBee BPCTE LWITAMNAPCKUX MOJIOra 3 TAMIOH LITAMITY

* onwuile cBojcTBa 60je 3a TAMIOH LITAMITY

* Onuie 3HaKe NPEno3HaBaka OTHCKA J0GHJEHOr TAMIOH LITAMIOM

* onmuwe yTHuajHe (GaKTOpe Ha KBATHTET OTHCKA Y TAMIIOH WUTAMITH

* _HaBeJle KApaKTEPHCTHYHE NIPOM3BO/E TAMIOH LUTAMIIE

Tamnon mramna

IlTamnapeke dopwme;

Tamnon;

IlIramnapeka jeauHuLa;

Vpehaj 3a Harouere Goje;

LLTamnapeke noiore;

IlIramnapcke Goje:

Hauun no6ujarba oTrcka;

3Haun npenosHasama OTHCKA 10GH]EHOT TAMIOH LITAMIOM;
Ksanurer otucka;

KapakTepHcTHUHH NPOU3BO/IM TAMIOH LITaMIe;
[lITamMnapcke MaLMHE 3@ TAMIOH LUTAMITY.
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pasnikyje BPCTE LITAMIAPCKIX MAUIMHA 32 TAMIIOH LTAMITy

Hspana mramnapeke
dopme 3a Tavnon mrammy

0BjacHH MoCTyNaK u3paje yenuuHe wraMnapeke Gopme
oGjachu noctynak uspaze dorononnumephe wrammnapeke Gopme
oBjacHH nocTynak upajie KepaMuuke wramnapeke gpopme
objacku CtP rpaBupHH MocTynaK M3pajie mTamnapeke Gopme 3a
TAMIIOH WTaMIy,

Hase/ie Jiacepe 3a u3paay CtP wramnapcke gopme 3a Tamron
wrramm

Yennune wramnapeke hopme;
@oTomnoiuMepHe wwTamnapeke Gopme;
Kepamuuxe mrramnapeke popme;

CtP u3pana wrrammapeke dopme;
Jlacepu.

TpuTHcak y npouecy
mramMnama

06jacHH yNory MPUTHCKA y MPOLECY MITAMITaHa
HaBe/Ie HAUMHE OCTBAPHBAHA MPHTHCKA Y TPOLIECY LITAMTTAMA
OINHLIE OCHOBHH JMjarpam LuTamnarma

Viora npurHcka;
OcTBapHBame MPUTHCKA;
OCHOBHH JIjarpam LuTamnama.

H3pana npobuux orHcaka

0BjacHH 10Ty MPOGHOT OTHCKA y MpOLIECY rpaduiKe
TNIPOH3BOMIbE

00jacHH aHaIorHe M IMTUTAJIHE NOCTYIKE 3a I00Mjatbe MPOGHMX
orHcaka

Vora npoGHOr OTHCKa;
AHAJIOTHH M MFHTAIHK NOCTY MM 32 106Hjatbe npoGHUX
oTucaka.
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3. TEME, HCXO/IU, IPENIOPYYEHH CA/IPKAJU U K/bYYHHU IIOJMOBHU CAJIPKAJA

Paspen: Tpehu

Tomumbk dowa yacosa: Teopuja: 68 yacosa;

HaBe/IE LITaMNapeKe Mojuore Koje ce Hajuenhe koprcte 3a
smTorpadieky wramny

oGjacHu nocTynak u3paze MUTOrpadCkux wramMmnapekux Gopmu
onue Hauni oGujarsa oTHeka nomohy npece.

HaBe/le KapaKTePHCTHUHE NPOH3BOJIC IMTOrpadicke Tammne

TEMA HCXOau TPENOPYYEHU CAPKAJH / KJbYUHU MOJMOBHA
Ilo 3aBpuieTky Teme yueHuk he GuTH y cTamby jaa: CAJPKAJA
objacHu nojam nutorpaduje Jlurorpaduja — nojam;
OBjacHM XeMHCKO (H3HUKH IpHHLIN 10GH]arba OTHCKa XemHjcko — (H3MUKH NOCTYNaK WTamnarsa;
ONHILIE KAPAKTEPHCTHKE W BPCTE IHTOrPACKHX LITAMNAPCKHX LlItamnapeka opma;
opmu [LItamnapeka Goja;
onuuie cnetwmduyHa cBojetea 6oja Koje ce kopucre y Iltamnapcka noanora;
Irorpapuja smTorpadmijn Wspana urravnapeke opme;

Haumn n10Gujarba oTHeka;
KapakTepHcTHUHH NPOH3BOIH.

Odcer mramna

Hae/ie BpCTe odeet miova

OmMLLE KapaKTepHCTHKe WTamnapeke opve 3a odeet Wwramny
ofjacim nocTynak u3pazie wravnapeke Gopwe 3a odier wrramny
ONHIIE MEXaHHYKA M MOBPIUIHHCKA CBOJCTBA O(CeT Mmiioua
OMHLLIE OMNLITA CBOJCTBA WTAMNAPCKMX Goja

OMHLIe ONTHYKa cBojcTBa Goja

objachu Hauune Melmarsa 6oje

0GjacHn aIMTHBHO Mewatbe Goja

0GjacHy CynTpakTHBHO Meluarbe 60ja

onuue cneuudruna cBojcTsa Goje 3a odeet wrammy
HaBe/Ie MeXaHM3Me cyliera Goje Ha OTHCKY

w3pauyHa noTpeGHy KoaumHy Goje 3a Tamiy

onue crieundHrHa CBOjCTBA Nanupa 3a odeeT wrammy
0BjacHu Kako Criosballiibi (haKTOPH YTHUY Ha nanup
OMNHILIE HAYMH NPHNIPEME NANKMPA 33 WTAMIAbE
JedrHMLIe T0jaM WTAMIIApCKOr Tabaka

objachn HaunH 106ujarba MabHX opmara 13 Beher
OIpeM cMep BllaKaHala y nanupy

O/Ipe/iH HajeKOHOMHUHHjH MUHUMaIHK opmaT Tabaka 3a
wramny

paziiKyje BpcTe caBHjara TaGaka

ONHILIE HAYMH CAKYTbaHa M OKpeTakba Tabaka

Odpeer noue;

Ilravnapexka dopwa;

IlIramnapexa Goja;

CaojcTsa wTaMnapekux Goja;
OnTiuka cojeTsa Goja;

Meuwarse Goja;

AnuTuBHO Mewame Goja;
CynTpakTHBHO Meluate 60ja;
Mexaunusam cywera Goje;

Ipopauyn notpebHe kKonuunte 6oje;
[lItamnapeka noatora;

OnuTa CBOjCTBA LTAMIAPCKHX NaNHpa;
CaojcTsa nanupa 3a ocer wramy;
VTHuaj criosbbHX (paKTOpa Ha nanmp;
Tpunpema nanupa 3a wramnare;
IlIravnapeku Tabak, nojam;
®opmati nanmpa;

Cwmep Bi1akaHalia nanupa;
Hckopuuherse nanupa y urramnu;
w3Gop BenmunMIe TabaKa;

Cagmjarbe, CaKkyTbame M OKpeTame TaGaka;
OsHake Ha WTaMnaHom Tabaky.
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o6jachi 3HAua] 1 y7IOTy 03HAKA HA UITAMMAHOM TaGaky

Odpcer mamuna 3a
mTamMname Ha Tabanuma

onHiue 0CHOBHE DYHKUMOHaNHE LeuHe TabauHe ofceT MalmnHe
objachu dynkuujy ypehaja 3a ynarame

Hasesie Bpete ypehaja 3a ynarame

onuie rmasHe aenose ypehaja 3a ynarame

0GjacHH NOCTynaK KOHTPO/Ie yJarata Tabaka

oGjacHu ypehaje 3a koHTposty ayruior Tabaka

OnHLIEe HAUKHE NpeHOca Tabaka /10 LHIHHPA 32 NPHTHCAK
objackn yrory ypehaja 3a Gojerse

HaBeJie raBHe Jenose ypehaja 3a Gojerse

pasnukyje Tnoe ypehaja 3a Gojerbe

objacHu ysory ypehaja 3a Braskere

HaBe/ie riaBHe JesioBe ypehaja 3a Biakerbe

paznmkyje THroBe ypehaja 3a Braere

0BjacHH yiory pacTBopa 3a BaKeHe

ONHLIE PACTBOP 32 BAKEHE — CACTAB

objacnu pyuxuujy ypehaja 3a uznarame

objacku ynory ypehaja 3a 3anpaiimBarse

onuue ypehaj 3a 3anpalunBarbe

objachu Gynkuujy ypehaja 3a cywere Goje

ONULLE pABIMUUTE HAYMHE CyleHsa Goje

OcHoBHe (yHKUHOHAIHE LeIMHE:
Vpehaj 3a ynarame;

Konrpona ynarama tadaka;
Tperoc Tabaka 10 UMHHAPA 33 NPHTHCAK;
Vpehaj 3a Gojerse:

Vpehaj 3a raxere:

PacTBop 3a Biakerbe, CaCTaB;
Cucrem uunmuaapa;

Vpehaj 3a usnarame;

Vpehaj 3a zanpaiunpatbe;

Vpehaj 3a cywene Goje.

TMoctynuu aopaze na odeer
MalHHaMa

oBjachy nojam fakupara OTHCKa

oBjacHu yiory v 3Hauaj TakMparma OTHCKa

paz/ivKyje HauMHe aKupama y oicer MaMHu

06jacHH NoCTyIIKe JlakMpatba Lese NOBPLIKHE H CIOT JIaKHpabe
OMHILLIE KAKO CE MOKE M3BECTH HyMEPHCahe, YTUCKUBAbE,
nepopHcare H H3pe3MBare Ha OfceT MalHHK

Tlaxuparbe:;
Hywmepucame;
VTHcKuBarbe;
Tepdopucaive;
Uspesuaise.

Odpcer Mamuue 3a mravmy
Ge3 prakema

o6jachn Computer to Press TeXHONOrHjy

oBjachu 3nauerse DI TexHoOHje

onwue rpahy mwramnapeke hopme

onuue crieundryHa cBojcTBa ITaMnapeke Goje

objachu npearocTh DI TexHonoruje

00jacHH KOjH Cy THPaXKH HajpeHTabUIHHMH 32 LTAMITY

HaBe/Ie MOJUIOre Ha KOjuMa ce 1Tamia,

objacku exonourke npeaHocTk DI TexHonornje

objachu nocTynak u3paze wraMnapeke Gopme yHyTap MaunHe
OnHlIe KAPAKTEPUCTHUHE NPon3Bo/e Ge3BosHe odeeT wTamne.

Computer to Press;

DI Texnonoruja;

Iliravnapeka dopwa;
IlItamnapeka Goja;
IlITamnapcke noasore;
Mspana wramnapeke dopme:
Iltamname Ha UM;

BesBozHa ocet wTamna;
KapaKkTepHCTHUHH NIPOM3BOIIH.
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3. TEME, HCXO/I, IPENIOPYYEHHU CA/IPKAJU U K/bYYHU ITIOJMOBH CAJIPKAJA

Paspen: Yerspru

Tomumbk dowa yacosa: Teopuja: 60 yacosa;

Poraunje 3a daaexco
wrammny

onHe UHIHHAAP opMe H HauMH MOCTaBIbatha WTaMNapeKe
opme

ONHLLIE NOCTAB/bake WTAMIapeke GopMe Ha UnIHHap

OMHILLIE LUMTHHAP 3 IPHTHCAK,

onme ypehjaj 3a Gojere

©objackH 3Hauaj M KapaKTEPHCTHKE PaCTEPCKOT Basbka y Mpotiecy
wravnara

OnUIlIe PACNOpPe;1 LITAMNAPCKHX je/IMHHLA Kol (rieKco poTauuja
ONHIIE HAYHHE CyllIekba G0je Ha OTHCKY

HaBe/le KApAKTEPHCTHUHE NPon3Boze riekco wramne

TEMA ncxoga TPEIIOPYYEHH CAIP)KAJH / KJbYYHHU IIOJMOBA
Ilo 3aBpuueTky Teme yuennk he GuTH y cramy aa: CAIPIKAJA

nedunmLe nojam poral_.mjc * Toxena porausa;
HaBeJie NoJiesly poTaumja + Poma nanmpa;
OfHLLIE POty Nankpa * CrojcTra mammpa;
ONHIIIE CBOjCTBA MANKpa . « Tpaha porausa;
HaBe/ie [/1aBHE /IeN0Be poTaukja « Vpehaj 3 yraramse;
objacku ypehaj 3a ynarame + Hocas poe; >
onuwe Hocad ponHe + Mswena poru:
©BjacHM MOCTyNaK W3MeHe posHH + Vpehaj 3a oavoTasarbe Tpake;

. oGjachu ypehaj 3a oaMoTaBakbe Tpake 2 ) i

Porauuje objacim ypelisj 3a nolicre TpaKe * Vpehaj 3a Bohere Tpake;
¢ OTKIamakbe CTaTHIKOr eJICKTPHLIHTETa;

ONMLLIC HAYHH OTKAAMAILA CTATHIKOT CACKTPHUMTETA + posnavene Tpake Kpos poraLmjy:
ONULLIE NIOCTYNAK NPOBAAUEH:A TPaKe KPO3 POTaLMjy o Vpelaj 3a wanaransc;
oﬁ!acuu YHIYIKHO H MIONPEUHo ceverbe  Vanyxron nonpeu;o J—
o6]_acm4 TOMPEYHO 1 Y3AYHKHO caBHjaibe * Tonpeuto 1 y3ayio caBujaH;e'
oBjachH ypeluaj 3a KOHTPOJTY paja poTauuje + Kowrpomn ypcﬁaju‘ ;
00jacHH HAYMH Ha KOJH CE YNPaBJba PajoM POTALMje NIPEKO * Vopasmavuidt nynt ’
YIPARTLATKON Ny Ta * 3awrura o1 6)';ce. ’
onuLie Mepe 3aiTuTe o1 byke
OnUIIIE KAPAKTEPHCTHKE U CBOJCTBA ITAMMaPCKe « Urannapora gopu:
(orononnmepre popme « Ulramnapeka Goja: :
Hasesie Bpete Goja 3a diekcorpadeky wramiy * llravnapexe "nm;m_e_
HaBe/le BPCTe LITAMMapCKUX MOIOra 3a (iekco wrammny L
om0 1ra o cacrojn ccwoma amapera e sa |+ TS ol
(aiexco wrrammy .

LltaMnapeka jeAuHULa;

Lusnnaap opuie;

TMocrassbarse wiKlIea Ha LMIMHAAP:
Jlucropsuja;

Lununaap 3a npuTHcak:

Vpehaj 3a Gojere;

PacTepeki Bamar;

Pacnopen wraMnapckux jeMHHLA;
Cywete Goja;

KapaKTepUCTHUHU NIPOU3BOH.
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I TIJTAH HACTABE U YYEIbA
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Hanowera: * HloapasyMena peamsailiy HACTaBe KO3 TCOPHICKY HACTABY, BEAT
** Yuennk Gupa npeaver

UDAKTINHY RACTABY W HACTABY y GOKY
W3GOPHHX OIIILITEOGPASOBHIX 1N CTPYUHIX IIPEAMETa





