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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:
1) Решењем о усвајању стандарда квалификације „Техничар штампе” („Службени гласник РС – Просветни гласник”, број 19/20);
2) Решењем о усвајању стандарда квалификације „Техничар за заштиту животне средине” („Службени гласник РС – Просветни гла- сник”, број 19/20);
3) 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*
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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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Bembe:
* M3BE/IC CKCMIEPUMEHTE 100Mjarba H HCMUTA CBOJCTBA:
~ MOHOXHJIPOKCHJIHHX JIKOX0J1a
- JIBO M TPOXHAPOKCHIHUX A/IKOXOJIA,
- ¢eHona,
- angexuia,
- KeToHa,
- Gyranana,
- KapGOKCHJTHHX KHCE/IHHA,
© HCIIHTA CBOJCTBA MACTH HYJba

Bewbe:

» MOHOXHAPOKCHITHH AIKOXOJTH, 00Hjakbe M UCIUTHBAE 0COOMHA;

o JIBO 1 TPO XHIPOKCHIIHH aJIKOXOJIH, 100H]jatbe 1 ocobHHe;
o DEHOJH, HCTIHTHBAbE 0COOMHA;

Annexuu, 100Hjarbe, HUCIHTHBaE 0COOHHA;

Keronu, 106Hjaibe HUCIUTHBAIbE OCOOHHA;

CunTe3a OyTaHana;

KapGokcuiiHe KHCEHHe, HCTHTHBATbE 0COOHH;

Macti 1 ysba.

e e o e

Yribenn XuapaTh

Teopuj:

© HEBE/IE TOJCTY YIJbeHHX XHpaTa

* pasMKyje MOHOCAXapH/Ie, INCaXaph/ie U Nojucaxapme

* oBjacHu 0cOOHHE MOHOCAXapH/IA, MCAXapPHA M TOTHCAXapH/Ia

Teopuja:
o Ilonena yribenux xuapara;

« MoHocaxapuu;
o Jlucaxapuau;
« Tonucaxapuu.

Bembe:
* EKCMIEPUMEHTAJTHO HCTIHTA 0COBHHE YI/beHHX XHjIpaTa

Bewbe:

« MoHocaxapu/iu, HCTIUTHBAE 0COOHHA;
o Jlicaxapuiu, HCIUTHBAbE 0COOHHA;

« [Mosmcaxapuam, HCMUTHBAkE 0COOHHA.

Oprancka jeanisema ca
CyMIIOpoM H a30Tom

Teopui:

 ONHULLE OPratcka jeniberba Koja capike cymnop

* npuKake GopMyiama 106Hjarbe M peakiiije THOATKOX0a

» npukake popmynama 1061jarbe 1 peakiuje THoeTpa

« 0GjacHu OpraHcka a30THa jeaHIbeIbA

« npukaske Gopmynama 10GHjarbe U 0GjacHH PU3MUKa M XeMHjCKa
CBOJCTBA HHTPO je/IHbeH:a

« npukaske Gopmynama 10GHjarbe U 0GjacHH PH3MUKA M XeMHjCKa
cBojeTBa avua

« oBjacHm 106Hjatbe H CBOJCTBA AMHHOKHCEHHA

« onuue npotenxe

Teopuja:

o Oprancka je/iiberba Koja capike Cymnop;
« Tuoasnkoxonu;

o Tuoerpu;

Oprascka je/iniberba Koja Capike a3oT;
Hutpo jenuera;

AMUHH;

AMMHO KHCeMHE;

Iporennn, nonena.

Besxbe:

« CKCTIEPHMEHTAIIHO HCTIHTA 0COBHHE aMHHOKHCEHHA
« eKCTIePUMEHTAHO HCTIHTa GojeHe peaKimje MpoTenHa
* HM3BEJIe eKCTIEPHMEHTE TAOKHHX PeaKinja NpoTenHa
 W3BE/IE eKCTICPHMEHT XHAPOIH3E NPOTEHHA

Bewxoe
* OcobuHe aMHHO KHCeTHHA

« bojene peakumje nporenna

« TanioxHe peakimje nporeuHa
Xuaposnusa npotenHa

Xetepoumicmuna
jennmema

Teopnj:

* 00jacHH 1ITA Cy XCTEPOLMKIHYHA je/IHH-CHA

© HaBeJie PA3IMUNTE NETOWIAHE M LIECTOWIAHE XeTePOLHKINIHYHA
Jenumera

* pasiMKyje peaKTHBHOCT NHUPOJIa M MUPH/IMHA

Teop!

o XeTepouHKIHUHA je/INHbCHA;

* XeTepouHKINUHa je/IMibelba ca a30TOM;

o JlepuBaTi NUposIa, MUPHANHA, MUPUMHIMHA W MypHHA.
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» oBjacHu WTa Cy aNKalouau
© HABE/IE PA3TMUHUTE ATKATIOW/IE
Bexbe Beike
* CKCIIEPUMEHTAIHO MCTIMTA OCOOMHE XETEPOLMKIMUHHX je/iiberba ca | OcoBuHe XeTEPOLIMKIIMYHHX je/IHiberba ca a30TOM
a3oTom
© M3BEJIC MIOCTYNAK CHHTE3€ ETHII-ALETaTa, aCMPHHA, canyHa « CuHTe3a eTHsI-aueTara.
 M3BE/IC MOCTYNAK H30/10BaHa CKPOGA H3 KPOMIHpa « CuHTe3a acnupHHa.
Hacrasa y a0y + WIBPUIN CHITE3Y MeTHA-OpaITKa. « JloGujame canyna.
* W3paIH KOMITjyTEpCKy MPe3eHTalu]y orena » Mzonosame ckpoba W3 KpoMnupa.
« CrnTesa MeTHA-OpaHKa.
« Komnjyrepcka npesenTauuja 106mjennx pesysirara .

4. YOIYTCTBO 3A JTUJIAKTHYKO-METOAUYKO OCTBAPUBAILE [IPOTPAMA
Ha nouerky cBakor MOJLyJ1a yueHHKe yTO3HaTH Ca LIMIEBUMA M HCXO/IMMA, TUIAHOM Pajia i HAYMHNMA OLICHHBAIbA.

[penver ce peanusyje Kpos TEOPHjCKY HACTaBY M BEKGE Y yUHOHHIIM, CMICLMjAM30BAHO] YHHOHMLM M XeMHjcKoj aGapartopuju. [Ipenopyka y opraHu3aliuju HacTaBe je 1a ce
110 He/lesbaMa peaiusyje 1BOUac TEOPUJCKE HACTABE U OJIe/beHbE CE HE JIETH, OJIHOCHO /1BOYAC BEXKGH U ofiesberbe ce enu. [Tpuinkom peannsauuje BeskOu u Hactase y 610Ky

oJleJberbe ce J1esiu Ha rpyrie 1o 15 yuennka. [peropydenn Gpoj yacosa 1o MoyJiMa 3a APYIH paspe je cieznehn:
o OCHOBHH NOJMOBH Y OPraHckoj XeMHjH (6+6 yacosa):

Vr/bOBOJIOHHIM M XaNlOreHH JIepUBATH YriboBoIoHKKa (14+12 yacosa);

OpraHcKa jefiniberba ca KHCEOHHKOM (22420 yacosa);

Vrsbenu xuaparu (12+14 uaca);

Oprancka jeuiberba ca cyMnopom 1 azotom (10+12 yacosa):

XeTepouMKinyHa jeaumerba (4+4 vaca);

Hacraga y Giioky (30 uacosa).

Hacraga y 610Ky TpeGa 1a ce peanusyje y paaHUM OpraHusaumjama.

I I

[punrKkoM peann3aiinje MOIyJa OCIOHHTH Ce Ha MPeI3HAba yYeHWKa M3 OMIUTe W HeopraHcke Xxemuje. Ilpenopyka je 1a ce MpWIMKOM OCTBapHBama nporpama uspabyjy

3a/1auu Koju he ce MPUMEHHBATH y MPAKTHUHO] HACTABH M CTPYUHUM MPeAMETHMA. HCHCTHPATH Ha CHCTEMATMUHOCTH M PUMEHH CTEUCHHX 3Hakba Y MPAKCH.
3a camocTanHe BexOe yuCHHKA NOTPEGHO je TPHNPEMHTH MaTepHja KOjH Ce HATa3H y OTHCy cBaKe Bexkde. [peUor Tema caMocTanHiX BexkGH je crieachn:
AHa M3 03HATE M HEMO3HATE CyTCTAHLIE.

Cunresa eTunGpommza.

JloGujarba M uCTIMTa CBOJCTBA KeTOHA

HcnumiBare 0coGMHa MoNHCaXapHIH.

Hcnumsare 0coGHHe XeTEPOLIMKIIMUHHX je/IMiberba ca a30ToM.

HanpaBuTi KOMMjyTepcKy npeseHTauujy ornena.

SmE LN

H36op metona u obamka paja 3a caky Temy ofpeljyje HaCTAaBHHK y 3aBHCHOCTH OJI HACTABHHX Ca/ipikaja, CIOCOGHOCTH M MoTpeba yueHHKa, MaTepHjaiHHX U IPYTHX yClIoBa.
Kopuctutn Bepbante MeTosie (METO/Ia YCMEHOT M3/arakha H IHjalolika METO/Ia), METO/Ie ISMOHCTpalIHje, TeKCTyanHo-uiycTpatieHe Metozie. [Ipetoxkenn obnuim pana cy

b pOHTANHH, pajLy TPy, Pajl y Napy, HHAWBHYaTHH PaL.
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5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHBHO OLIElbUBAIE YYUEHUKA

V HacTaBM OpHjEHTHCAHO] Ka I0CTH3AtbY MCXOJIa MpaTe ce M BPe/IHYjy NMpoliec HacTaBe M yuera, nocturiyha yuennka (MpoiykTH yuera) u conctseny paa. Hacrasuuk tpeGa
KOHTMHYMPAHO Jla MpaTH HanpeJaKk yueHWKa, KOjU Ce Orjiefla Y HauMHy Ha KOjH YYEHWLWM MapTHLMIMpajy, Kako MPHUKYUbajy NOJaTKe, KAaKO apryMeHTyjy, eBalyupajy.
JoKyMeHTYjy WL Jla Gu BpeHoBakbe Grilo 0GjeKTHBHO H Y QYHKIMjH yuersa, TOTPeGHO je YCKIAMTH HUBOE HCXO/Ia M HAYMHE OLICHHBAbA.

CyMaTHBHO oueIbHBalbe je BpeaHoBatbe NocTHryha yuennKa Ha Kpajy cBakor peanusoator moaysia. CymaTHsHe ouene ce 106Hjajy H3 KOHTPONIHHX HIIH THCMEHHX Pajiosa,
TECTOBA, YCMEHOT HCIIUTHBAH:A, CAMOCTAIIHHX HJIH FPYNHUX PalloBa YueHHKA.

V popmaTHBHOM BpE/IHOBatbY HACTABHMK GUT pebasio 1a POMOBMILIE PPy TIHH AMjalior, 1a KOPHCTH NuTaa 1a G1 renepucao nojarke u3 haukux uaeja, ajm 1 1a noMorse
pa3soj haukux uaeja, naje yueHuuMMa noBpatHe HHQOpMALHje, a oBpaTHe HHPOPMaLMje H0GHjeHe Ol yUeHHKa KOPHCTH J1a IPHIIAro/iM Nojlyuasarbe, oXpabpyje yueHnke aa
oueryjy KBaauTer cBor pajia. M360p MHCTPyMeHTa 3a (JOPMATHBHO BPE/IHOBAHE 3aBHCH O/l BPCTE aKTHBHOCTH KOja Ce BPE/HYje.
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Hasus npeavera: AHAJIMTHYKA XEMHAJA

1. OCTBAPMBAIGE OBPA30BHO-BACITUTHOTI PAJIA - OBJIMLIM U TPAJAIBE

PABPEJT:

Teopujcka HacTaBa Beskbe TlpakTuusa HacTaBa

Hacraga y 610Ky VkynHo

1

68 68 0

0 136

2. [IAJbEBU YYEMA:

- Cruuame 31ama 0 OCHOBHHM XeMHjCKHM peakuujaMa H aHaTUHTHYKHM METOIaMa 3a HCTIHTHBAKLE CyTICTAHIIH,

- Yno3HaBakbe NPUHLIMIA KBAIMTATHBHE W KBAHTHTATHBHE aHAN3E M NIOCTYIHO YBONEHbE YUCHHKA Y METO/Ie HCTIUTHBAkA MaTepHjasia;
- OcnocobsbaBatbe yueHHKa 3a CAMOCTAJTHO PelliaBakbe NpoGIeMCKHUX 3a/1aTaka
- Pasujarbe CTIOCOGHOCTH 32 eKCTIEPUMEHTAIAN Pa, OCMATPAILE, AKIbY IHBatbe, YOTIITABAIE W TyMAUerbe MOCMATPAHKX NojaBa;
- Pa3sBujarbe CHCTEMATHYHOCTH, NPELU3HOCTH, CMHCIIA W OIrOBOPHOCTH 3@ THMCKH Pajl;
- OcnocobbaBarse 3a IPUMEHY CPE/ICTABA 3a 3AITHTY HA PAy W Pa3BHjatbe CBECTH O BAYKHOCTH OUyBakba CONCTBEHOT 31PaBIba.

3. TEME, HCXO/IH, NPENIOPYYEHHU CA/IPKAJUA U K/bYYHU IIOJMOBH CAJIPIKAJA

Paspen: Ipyru

Fomuusu don uacosa: Teopuja: 68 uacoa; BexGe: 68 uacosa;

TEMA ncxoa TPENOPYYEHM CAJIPKAJU / KJbYYHH ITOJMOBHA
Ilo 3aBpuieTky Teme yuyeHuk hie GUTH y cTamy Ja: CAZIPIKAJA
Teopuja: Teopu|
* 00jacHH M0jaM M NOJICITy aHATHTHYKE XeMHje o AHAJIMTHYKA XEMHja Kao HayKa;
* HaNMLIE JI0Ka3He peakiiuje M HauuHe osBajarba Katjora I, IL TIL IV, V| e Jlucounjaumja enekrposiura;
u VI ananuruuke rpyne « [Tporonusa;
 PazIMKyje I0Ka3He peakiuje aHjoHa o Iydepu:
© 00jacHH NPOM3BOJI PACTBOPILHBOCTH o pH;
« KomnuiekcHa jenumera;
T —— « [TpoM3BO/L PACTBOPILHBOCTH

XeMHjCKa aHAJIH3A

* AHaJiu3a KaTjoHa;
* AHasn3a anjoma.

Bembe:
« w3spui anany Katjona LILIIL IV,V 1 VI ananmuriuke rpyne
« 3BPLLH AHATM3Y AHjOHA PACTBOPILHBOCTH

Bewbe:

« Cy3Gujarse amcoumjaunjecsiaGux esieKTponuTa;
« Peakiimje MOKPHM H CYBHM MyTeM;

« Anasu3a Katjona | ananuThuke rpyne;

« Anaa katjona |1 ananuTHuKe rpyne;

« Anazu3a katjona I11 ananurhuke rpyne;

« Ananmsa katjona IV anamuruuke rpyme;
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« AHaji3a KaTjoHa V aHaIMTHYKE rpyrne;
« Ananusa kaTjoHa VI aHanuTuuke rpyne;
« AHajin3a aHjoHa.

Ksantutatusua
XeMHjCKa aHAJIH3a

Teopuja:
 0GjacHH NPUHLMI BOJTYMETPHJCKHX METOAA

pasinKyje BpeTe BotyMeTpHjcKHX oapehuBara
©0GjachH NPHHLKII METO/Ia HeyTpau3auuje

0GjacHH MPUHLKMI TATOKHHX METOAA

0GjaCHH NPUHLIAI METOJIE OKCHL0-PeyKLHje

0BjacHH MPUHLIMI KOMIIEKCOMETPH]CKE METO/E 06jacHH OCHOBHE

Teop!

o [IpHHUMN BTy METPH]CKE aHATH3E;

o KonnunHcka KOHUEHTpaluja pacTBOpa;
CTanaapaHH pacTBOpH;
AumaumeTpuja M ankanumeTpuja;
Tanoxue metoze;

Mertoze OKCHAO-PeyKIHje;

NPHHIMIE FPABUMETPHJCKHX METOA « Komruiekcoverpuja;
« Tpasuverpuia.
Bewt Beb

o npunpemu 1 ctaugapausyje pactsope HCL, NaOH, AgNO;, KMnOy,
Na;$:0;, komrmiekcona 11

« onpeau mace NaOH, HCI, CH;COOH, CI-, Fe, Cu, Ca*, Mg y
Y30PKY BOJIYMETPH]CKHM MeTOJamMa

© W3BPIIK rpaBUMETPHjcKO oapehuBarbe reojkha y y3opky

« [punpeva i crannapausaumja pacteopa HCI, NaOH, AgNOs,
KMnOq, Na>$;03, komnexeon I11;

« Bomymerphjcko onpehusare mace NaOH y y3opky:

» Bonymerpujcko oapehusarse mace HCly y3opky:

« Bonymerpujcko onpehusarse mace CH;COOH y y3opky:

« Bonymerpujcko onpehusarse mace Cly y3opky:

« Bonymerpujcko onpelupare mace Fe y y3opky:

» Bonymerpujcko onpehuparse mace Cu'y y30pKy:

« Komnuiekcomerpujcka Metosia;

» I'paBumerpujcko onpehusaibe raosikha

30PKY.

4. YIIYTCTBO 3A TUIAKTHYKO-METOJAUYKO OCTBAPUBAKE ITIPOI'PAMA
Ha nouerky cBakor Mo/y/1a yueHHKE yTO3HATH Ca LIMIbEBUMA M MCXO/IMMA, MJIAHOM Pajia M HAYMHUMA OLICHHBatbA.
[penver ce peanusyje Kpo3 TEOPHjCKy HACTaBY H BesKOE Yy YUHOHHLM, CTIELIMja/M30BAHO] YUHOHHLIA M XeMHjcKoj 1abapaTopuju. Tlpenopyka y opraHu3auuj1 HacTase je 1a
ce Mo Hejle/baMa peansyje BOYac TEOPHjCKE HACTABE M OJIE/bEHbE Ce HE JIe/TH, OHOCHO HAM3MEHHUYHO JBOYAC BEKOH H Ofle/berbe ce e/, TIpHInKoM peanusaiije BexOH
ostesberbe ce e Ha rpynie o 15 yuennka. [periopyyer 6poj 4acosa o Moy IMMa 3a ApyrH paspen je cienchu:
«  KsanutatueHa Xewmjcka ananusa (30+30 uacosa);
«  KrantuTatuna xemnjcka anannsa (38438 uacosa).

TIpurKoM peannzaiinje MOy OCIOHHTH Ce HA MpeJ3Haa YYeHWKa W3 OMIITe W HeopraHcke Xxemuje. Ilpenopyka je 1a ce MPUIHKOM OCTBapHBaHa nporpama uspabyjy
3a/1au Koju hie ce MPUMEHHBATH y NIPAKTHYHOj HACTABH M CTPYUHHUM NpeMETHMA. MHCHCTHPATH Ha CHCTEMATMUHOCTH M PUMEHH CTEUCHHX 3Hakba Y MPAKCH.
3a camocTanie BexkGe yueHHKa N0TPeGHO je PUTPEMHTH MaTepHjail Koji ce Hajlash y OnkCy cBake Bexoe. I1peanor BexGH caMocTanHuX BekGH je cienehu:

DoE Lo —

Komruiekcha jeumbersa.

[IpuHuun BoyMeTpHjcKe aHanuse.

Onpebusame Tepaohe Boae.

TpuHuMn rpaBUMeETpHjcKe aHau3e.

HanpaBuTi KOMIjyTepeKy mpeTeHTaLujy oriesa.
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H3Gop metosa u 06/MKa pajia 3a CBakM MOyl oipelyje HACTABHHMK y 3aBUCHOCTH O/ HACTABHHMX CaJipikaja, CMOCOGHOCTH M noTpeba yueHuKa, MaTepHjaHuX W JPYruX
yenosa. Kopuetutn pepbanue MeTozie (MeTosia yCMEHOT M3/iarakba M Mjasiolika MeTo/1a), MeTo/Ie IeMOHCTpaLIMje, TeKCTyanHo-1iycTparushe Metose. [peuioxkenu o6auum

pana cy GppoHTaNHH, paJy PPy, pajy napy, WHAMBHIYaIHH paj.

5. YIIVTCTBO 3A ®OPMATUBHO U CYMATUBHO OLEHLUBAE YUEHUKA

YV HacTaBM OPHjEHTHCAHO] Ka JIOCTH3AbY MCXOJIa MPATe Ce M BPE/IHY]Y NPOLEC HACTaBe M yuera, nocturiyha yuennka (NpojlyKkTH yuera) u conctseny paa. HacraBuuk tpeGa
KOHTHHYHPAHO /1a NPaTH Hanpelak yueHHKa, KojH ce OrJiefa y HauMHy Ha KOjH YHEHWUH NapTHLUMIUPajy, Kako NPHKYMUbajy NMOJaTKe, KAako apryMeHTyjy, eanynpajy,
JIOKyMeHTYjy HTL. Jla G Bpe/tHoBake Gr10 0GjeKTHBHO M Y DYHKLMjH Yuekba, IOTPEGHO je YCKIAIMTH HHBOE HCXO/Ia H HAUHHE OLICHHBAIbA.

CyMaTHBHO OLietbHBatbe je BpeHoBatbe nocturiyha yueHuka Ha kpajy cake peanusosane Teme. CymMaTHBHe oleHe ce 100Mjajy M3 KOHTPOJIHMX WM HCMEHHX PajloBa,
TECTOBA, YCMEHOT HCIIMTHBAH:A, CAMOCTA/THHX HJIH IPYNHUX PalloBa YueHHKa.

V popmaTHBHOM BpE/IHOBakbY HACTABHMK GUT pebasio 1a POMOBMILIE IPYTIHH Mjalior, 1a KOPHCTH NuTaa 1a G1 reHepucao nojarke u3 haukux uieja, ajm v 1a noMorHe
pa3Boj haukux uaeja, naje yueHuLMma noBpatHe HHpopmalje, a nospatHe HHpOpMaLWje 106HjeHe 011 yueHHKa KOPHCTH 1a MPHIIAro/M NoJyuaBate, oXpabpyje yueHnke 1a
oletbyjy KBaUTET CBOT pajia. M360p HHCTpyMeHTa 3a JOPMATHBHO BPEHOBAE 3aBUCH OJI BPCTE AKTHBHOCTH KOja Ce BPE/HYje.
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Hasus npeamera: U3BOPH 3ATABEIHA )KHUBOTHE CPEJIUHE

1. OCTBAPMBAIGE OBPA30BHO-BACITUTHOTI PAJIA - OBJIMLIM U TPAJAIBE

PABPEJT:

Teopujcka HacTaBa

BexGe

IMpakTuuHa HacTaBa

Hacraga y Giioky

VkynHo

1

68

0

0

60

128

2. [IAJbEBU YYEMA:

Cruuarme 3Hamba 0 M0jaBH, 1e10Bakby H N0CIeAHLaMa 3araljera KUBOTHE CpeanHe:
Cruuare 3Harba 0 H3BOpHMA M epekTHMa 3araljerba KHBOTHE CPEHHE;
CTHUAkbe OCHOBHHX 3HaHbha O NPUPOJIHMM H aHTPOTIONEHUM M3BOpHMa 3araherba;

CrHuatbe OCHOBHHX 3Hatba 0 3araherby KUBOTHUX HAMUPHHLLA;
CrTHuabe OCHOBHHX 3Hatha 0 cucTeMy npahierba 3araljerba;

Cruuare noTpeGHUX 3HaIba 3a IETEKLM]y H3BOpa 3aralierba )UBOTHE CpenHe;

OcnocoBmaBaibe YUCHNK O PUMCHH 3aKOHCKE Pery1aTHBE;
Ocniocofmanarbe YHeHHKa 3a NPAKTHYAH CAMOCTAIHH PaL.

3. TEME, MCXO/I!, TIPENOPYYEHU CAJIPKAJUA U KJbYYHHU ITIOJMOBH CAJIPIKAJA

Paspen: ipyru

Tomumbu down yacosa: Teopuja:

68 uacosa; Hacrasa y G1ioky: 60 wacosa;

ncxoau NPENOPYYEHHU CAJIPKAJH / KJbYUYHHU IOJMOBUA
TEMA
ITo 3aBpuieTKy Teme yueHuk he GuTH y cramwy na: CAJIPIKAJA
« IeUHMLIC JKHBOTHY CPEIIMHY H FEHO YTPOXKaBare JKupoTHa cpeauHa;
« jtedumme nojav 3araliersa KHBOTHE CpeaHe Saralerse KHBOTHE CpemHe;
« oGjachu Kako je M3BpiIeHa K1acH(HKaumja 3araljersa Knacudukaumja sarahenocra;
JKusorna cpeuna u « HaBejie napaveTpe KojH yTHuy Ha 3arahieHocT JKHBOTHE Jledmmuimja napavetapa koju yTHuy Ha saraheHocT KuBOTHE
saraheme cpeauny cpenute;
« 0BjacHH MeXaHW3aM IITETHOT Ae0Bakba 3arahyjyhux MexaHH3aM LITETHOT e0Bakba 3arahyjyhux cyncrasum;
cyncTaHim TMocneauua 3arahera KUBOTHE cpe/iuHe.

oGjacHu nocaeauue 3aralera )KHBOTHE CpenHe

H3Bopu 3arahema KnBoTHe
cpeune

HaBejie u3BOpe 3arabiersa;

nasese sarahyjyhe atepuje
neuHUIIe YBPCT OTMAAHK MaTepHjai
neuHUIIEe PaIHOAKTHBHE CYTICTAHLE

Ipupoanu u3sopy 3arabhera;

CaoGpahaj;

Hnnycrpujcka sarahema;

Pynuuum, metanypruja;

Tomonpuepena;

Heoprancke kucennne (H>SO4, H;PO4, NH3):
Musepata hyGpusa;





image100.png
T'opuea (Yrasm, Hadra u nepusatu Hadre);
CanyHu W IeTepUCHTH:

JIpBO, Nanup u uesyosa;

Aepoconu;

PajmoakTusHe cyncrase.

3araheme T2, Boe
Baslyxa

Hasejie 3arabyjyhe cyncranue y iy

Haseze 3araljyjyhe cyncranue y Bomama

Hasejie 3arahyjyhe cyncranue y Basayxy

oGjacHm MexaHm3am sieoBatba 3arahyjyhux cyncrasum y iy,
BOJIM WJIH Ba3/yXy

Tpupoan u3Bop 3arahiersa;
AHTpOTOTeHH;

Xemujcke 3arabyjyhe cyncranue;
Brostowke sarahyjyhe cyncrante;
®u3HukH 3araljusaun;

Emncnja;

Hyncnia.

3araheme KHBOTHHX
HAMHDHHIA

nedUHULIE 110jaM XpaHe v JKHBOTHUX HAMHPHULA

oBjacHH TaHall MCXpaHe Kao CHCTeM 3a IpeHoC 3araheHocTH
sarabyjyhux cyncranuu

nasesie 3araljyjyhe cyncranie npupoaHor nopekia

Hasesie 3araljyjuhie cyncrauie BemTauKor nopekia
oGjachu HauuH 3araljerbe )UBOTHHX HAMHPHHLIA
necTHUMAMMA

objacku nocie/mie 3araljerbe KUBOTHUX HAMUTHHL
AHTHOMOTHLIMMA, XOPMOHHMA ¥ AJIMTHBHMA

Cyncraie NpUPOIHOT MOpeKa;
CyncTanIe KHBOTHISCKOT MOpeKAa;
Cyncranie BetTaukor nopeksa;
XanoreHoBaHa jenIberba;
Tectuimam;

Kanueporene HaMupHHLe:
Hamuphuue ca aHTHGHOTHLMMA;
Hamuphuue ca XopMoHuMa;
Hamuphuue ca aquTuBuMa.

Tocaeanue u 3aWTHTA 0]
3araljela KHBOTHe cpenHe

HaBe/le METOJIE H NocTynke npaliersa 3araherba

HaBE/IC NOCIC/HLE 3araljeba KHBOTHE CpenHE
ofjacHu HauMH 3aITHTE O/ 3araljerba KUBOTHE Cpe/IMHe
oBjacHu HauMH 3alITHTE OZ1 3araherba

objacHu HauMH 3alITHTE BOjE O/1 3arahierba

oBjacHu HaYMH 3aITHTE T/1a O] 3aralierba

0GJaCHH HAYHH 3aIUTHTE PAIMOAKTHBHOT OTNaja
HaBeste HauMH 3ALITHTE Ol TOTLIOTE H ByKe

Meroze 1 noctynuu npahierba sarahersa;
Tocneauue 3arahera pasyxa;
Tocneauue 3arahjersa Boze;

Iocneanue 3arahera Tia;

Tocseauue 3arahera KUBOTHAX HAMUPHULIA;
TlpeBenumja u enykaumja;

BauiruTa Basyxa of1 3arahera;
Bawruta Boge o 3arahera;

3awrruta T/1a 0 3arahema;

3auITuTa paMOKTHBHOT OTNaja;
3awrrura oa Tonsore u Gyke.

3akomcka peryaTusa

PasHKyje OCHOBHE 3aKOHCKE aKTE y 00/1acTH 3allITHTH
JKMBOTHE CPE/IMHE Y HALlOj APIKABH M EBPOTICKO] YHHUjH.

3aKOH O 3AUITHTH AHBOTHE CPEANE;
3akon 0 3arahupaunvia;
MelhyHapoauu 3akouu u ypeaoe.

Hacrasa y 610Ky

BPILUN MOHHTOPHHT 3araljiBaya KHBOTHE CpeIHe

BPLIM HA/I30P MPUPO/IHUX 3araljBauHMa KHBOTHE Cpe/IHHe
BPLIM MOHHTOPHHT AHTPONIOTCHHX 3arahHBaua KHBOTHE
cpenmne

Hupycrpujeku 3arahusaun

TossonpuspenHa KomMnanuja

Buieo npesentaumje

Hucrutyumje n KomMnanmje Koje npare 1 KOHTPOJIMILY TapameTpe
JKMBOTHE Cpe/iHe
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4. YIYTCTBO 3A TUJTAKTHYKO-METOJAUYKO OCTBAPUBAIGE ITPOTPAMA
Ha nouerky cBake Teme yueHHKe YMO3HATH Ca LIM/EBUMA W HCXO/IMMA, MITAHOM Pajia H HAYMHMMA OLICHHBAbA.
Tpever ce peanusyje Kpo3 TEOPHjCKy HacTaBy y yuuoHuLw. [Ipernopyka y opraHusaliuji HacTaBe je Jia ce no HelesbaMa peaiusyje JBoUac TCOPHJCKe HACTABE M O/IC/bEHbE
ce e senu. [puinkom peannsaumje Hactase y GIIOKY ojiesberbe ce /1e/iu Ha rpyrie 1o 15 yuenuka. Ipenopyuenu Gpoj yacosa 1o TeMama 3a Apvru paspei je cieiehu:
«  JKusotna cpeauua u 3araheme (12 uacosa):
«  W3Bopu 3araljerba xuBoTHe cpeante (23 yacosa);
« 3arabere Tra, Bozie M Bazayxa (9 yacosa);
«  3arabeme KMBOTHMX HAMMPHHULA (8 uacoBa);
« Tocneauue u 3amTnTa o1 3arahera xuBoTHe cpeanne (12 yacosa);
«  3akoHcKa perynatiea (4 yacosa);
«  Hacrasa y 610Ky (60 uacosa).

Hacrapa y 610Ky ce MCKJbYUMBO M3BOJM KOMIMaHMjaMa, I/ CC YUCHHIM YTIO3HA]Y Ca: OPraHM3allMOHOM CTPYKTYPOM KOMIIaHH]ja, TEXHOJMOLIKHM TOCTYNKOM MPOM3BO/IHE 1
MecTiMa HacTaHKa H3Bopa 3aralieiba JKHBOTHE CpeaHHe.

TIpHaHKOM pearusaliije Tema OCIOHHTH Ce HA ME/3HANLA yUSHHKA H3: OTILLITE W HEOpraHCKe xemuje , Guike u GHosoruje. TTperopyka je /a ce NPUANKOM OCTBapUBArba
nporpama uspabyjy 3anauu koju he ce npumersuBatH y npakci. MHCHCTHPaTH Ha CHCTEMATHYHOCTH H IPHMEHH CTEUEHHX 3HaHba Y MPaKCH.

3a camocTaiHe BexOe moTpeGHO je MpUnpeMnTH NpoBepy 3Hamba yuenunka. [Ipeuior Tema camoctanHux Bexou je creaehu:
1. TpesenTaumja 3s0pa 3araljersa KHBOTHE CPE/HHE.
2. TpesenTaunja 3araliera KUBOTHOX HAMHPHULA.
3. Ilpe3enTauuja nocaeaAnua 1 3alTuTa o/ 3araherba JKUBOTHE CPeIHHE.

H3Bop metona u obauka paja 3a caky Temy o/pel)yje HaCTaBHHMK Y 3aBMCHOCTH OJI HACTABHHX Ca/ipykaja, CNOCOGHOCTH M NoTpeba yueHHKa, MaTepHjaiHiX M IpYrHX ycloBa.
Kopuctuty Bepbaiue MeTosie (METO/Ia YCMEHOT M3/larakha M IMjallolika METO/1a), METO/Ie ICMOHCTpaLIMje, TeKCTyanHo-uiycTpaTiHe Metoe. ITpeioxkenn obauum paja cy
(ponTanHm, pajy rpynu, pajay napy, MHAMBHIYalHH pal.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHBHO OLIEIbMBAIGE YYEHUKA

'V HacTaBH OpHjEHTHCAHO] Ka I0CTH3albY HCXO/1a NpaTe Ce W BPE/IHYjy MPoLeC HacTaBe H yuerba, nocturiyha yueruka (poayKTH yuersa) u conctsenn paa. Hacraphuk tpeba
KOHTHHYHPAHO /1a NPaTH HaNpelaKk yueHHKa, KojH ce OrMefa y HauMHy Ha KOjH YHCHHUHM NapTHLMIMPajy, Kako NPHKYMUbajy MOJATKe, KaKo apryMeHTyjy, eanynpajy,
JokyMeHTYjy WTA. Jla Gu BpeaHoBatbe Grito 06jeKTHBHO 1y DyHKUMjH yuerba, TOTPeGHO je YCKIAAHTH HHBOE HCXO/Ia H HAYMHE OLCHHBAbA.

CyMaTHBHO OLieIbHBalbe je BpenHoBaibe nocturiyha yuenuka Ha kpajy cBake peanusoBane Teme. CyMaTHBHE oLeHe ce J00Hjajy M3 KOHTPOJHHX WM MHCMEHHX PajoBa,
TECTOBA, YCMEHOT HCIIMTHBAkA, CAMOCTA/IHHX HIIH FPYNHUX Pa/loBa YueHHKA.

V (opmaTHBHOM BpeaHOBalbY HacTaBHMK GH TPebajo 1a MPOMOBHLIE rPYIIHU MJAJIOT, 12 KOPHCTH NUTaiba 1a G reHepucao nogatke u3 haukux uieja, ajim 1 1a nomore
pa3Boj haukux uieja, naje yueHuUHMMa NoBpaTHe HH(OPMaLMje, a NoBpaTHe HH(popMalHje 10GHjeHe O/ yueHHKa KOPHCTH JIa NIPUIIAro/v Moy uaBakbe, OXpadpyje yueHHKe 1a
ouetbyjy KBanuTer cBor pasa. M360p HHCTpyMeHTa 3a JOPMATHBHO BPEHOBAE 3aBUCH O/L BPCTE AKTHBHOCTH KOja Ce BPe/IHYje.
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Hasus npeavera: EJJEKTPOTEXHUKA

1. OCTBAPMBAIGE OBPA30BHO-BACITUTHOTI PAJIA - OBJIMLIM U TPAJAIBE

PABPEJT:

Teopujcka HacTaBa

BexGe

TlpakTuusa HacTaBa

Hacraga y 610Ky VkynHo

1

68

0

0

0 68

2. [IAJbEBU YYEMA:

- CrHuame OCHOBHHX 3Haa M3 eIeKTPOTEXHHKE;
- PasBujatbe IOPHUKON H ANICTPAKTHOT MHIILIbEHA W KPHTHUKOT CTABA Y MHLLIbEHbY;
- PasBujarbe CBECTH 0 3Hauajy €EKTPOTEXHHKE NPH YNIO3HABAIbY, PASYMEBAIbY H NPOBEPABALY MPHPOHHX 3AKOHHTOCTH;

~ Cruuame cnocoBHOCTH 3a youasarbe, JOPMYJIHCAILE 1 PelIaBaILE jeAHOCTABHMUX NPoGeMa;

- Pa3BHjarbe CIIOCOGHOCTH W BELUTHHA 32 IPHMEHY 3HAHA H3 EICKTPOTEXHHKE Y CTPYLH;
- Cruuame 3Harba O NPUPOIHHM PECYPCHMA, IHXOBO]j OFPAHHUEHOCTH H OIPAKHBOM KopHihiery:

- Pasujarbe MPABHAHOT 01HOCA YHEHHKA NEMA 3AIITHTH, OGHOBH H yHampehery K1BOTHE cpeHe;
- CTHuakbe OCHOBHHX Ca3Haba O MPOLIECHMA H MPOU3BOMMA PA3THUYMTHX TEXHOOTH]a;
- Pa3sBujarbe paaHuX HaBUKA U OJIrOBOPHOCTH.

3. TEME, UCXO/IH, IPEMNOPYYEHH CAJIPJKAJA U K/JbYUHHU ITOJMOBHU CAJIPIKAJA

Paspen: lpyru

Fomuumu (on uacosa: Teopuja: 68 uacona;

ncxoauu NPENOPYYEHM CAJIPKAJHU / KJbYYHHU IIOJMOBHA
TEMA
Io 3aBpuieTky Teme yueHuk hie GUTH y cTamy ja: CAZIPIKAJA
+ 06jacHH M HaBe/Ie NPUMEp HACIEKTPUCAHOT Tena « Haenekrpucano Teno, eeKTpuiHa CHIa, eIEKTPOCTATHYKO NOJbe,
« JeUHHLIE eIEKTPHUHY CHITY, eIEKTPOCTATHIKO jaumna nosba, MOTEHUHMjal M HATIOH;
TI0Jbe, jaunHy T0Jba, NOTEHLMjall M HaTOH « EnekTpuuHa cBOjCTBa MaTepHjania, ¢/ICKTPHUHA KANALHTHBHOCT,
« HaBeJIe eJIEKTPHUHA CBOjCTBA MaTepHjasia €JIeKTPHUHH KOHJIEH3aTOp;
« JeuHHILIE eIeKTPHYHY KanaluuTHBHOCT « Enexrpuuna crpyja ( jaunna, cmMep, CTpyjHO KOIIO, iejcTBa);
« 0GjacHu eICKTPUUHH KOHICH3aTOp o Enexrpuuna ornopHoct, OMOB 3aKOH;
EnextpocraTnka,  JehUHHILIE eNSKTPHUHY CTPY]Y « Kupxodosa npasua;

Jeanocmepna erpyja

« NPUKAXKE LEMY CTPYjHOT Ko

+ HaBeJIe /IgjCTBA eJIeKTPHYHE CTPYyje

« fedrHHLIE OTHOPHOCT H OMOB 3aKOH
o nedpunmie Kupxodosa npasmia
 NPHKKe LMy BE3HBaHba OTIIOPHHKA
+ 0GjacHH TOMIOTHO EjCTBO CTPHje

o secunnme Llyios 3akon

o OTNOPHHULM, BE3UBAHE OTNOPHUKA;

« TonsioTHo AejcTBO cTpyje, Llys0B 3aKoH;
o XeMHjcKO I€jCTBO CTpyje:

« Paji 1 CHara eneKTpHHe CTpyje;

o AKyMyJIaTOPH, XeMHJCKH H3BOPH CTpYje.
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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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oGjachu XeMHjcKo 1ejcTBO CTpyje
neHHULIE Paji K CHArY eJICKTPHUHE CTpYje
objacHu XeMHjcke U3BOpe CTpyje

MaruetHo nosbe

06jacHu MarHeTHO 1oJbe W rpaduuky NpUKaXe J1ejCTBO MarHeTHOr
nossa

JlepHHMILIE JaurHy MATHETHOT MoJba

Je(pUHHILE MATHETHY MHIYKLH]Y

neduuuie MarneTHH daryke

nepunnine JlopeHuosy cuity

0BjacHu €jCTBO MArHETHOT M0Jba HA CTPYjHH MPOBOAHHK
oBjacki npMery AMrepoBor 3akoHa

neduumie dapajiejes 3aK0H eIEKTPOMArHeTHe MHYKLMje
nedunmine JIeHOBO MpaBuio

HaBe/ie NPUMeHy eleKTpOMATHETHE HHAYKLIje

objacki camoHHyKIH]y W MehycoBHy HHYKIH]y

HaBe/Ie MarHeTHa CBOJCTBA MaTepHjana U NpumMeHy

« MarHeTHo nosbe (M3BOpH, rpadyuuka WHTEprpeTalnja);
« Jauuna MarHeTHor nosba;

« MarHeTHa uHyKuuja;

Marnethu dayke:

MarneTHa cia, JopeHLOBa CHta, IpUMeHa;

JIejCTBO MarHETHOT MOJba Ha CTPYjHH NPOBOAHUK;

« Ipumena Amnepoeor 3aKona;

« Enextpomarterta unaykuuja, Gapaejes 3akon;

« JleHLOBO NPaBHJIO, IPUMEHA EJIEKTPOMArHETHE HHIIYKLHje;
o Camomnzykumja u MehycoGHa HHIyKLHja;

« MarHeTHa cBojcTBa MaTepHjaia H npHMeHa.

Hausvennuna crpyja

NeHHHILIE HAU3MEHUYHY CTDYjy

oBjachu 106Hjarbe M HaBe/Ie CBOjCTBA HAH3MEHHUHE CTpYje
HABE/Ie CBE OTNOPE Y KOy HAH3MEHHUHE CTpyje

W oGjacHu umnesaHcy

nedunmie OMOB 3aKOH Y KOy HaM3MEHHUHE CTpYje
JleMHHMIIE CHArY Y KOJTY HAU3MEHHUHE CTpYje

neduumie Tpodasuy crpyjy

AeduHHIIE cHAry TPodasHe HAU3MEHHYHE CTpYje

Hausmenmuna crpyja ( nojam, 1oGujarbe u cBojcTBa);

Ormniopu y Koty HausmennuHe crpyje. Mmnenarca, OMOB 3aKkoH:
CHara y KoJly HaU3MEHHYHE CTpyje;

Hanomcka pe3oHania;

Tpodasna HausmeHHYHa CTpYja;

Cwara TpodasHe HaU3MEHHYHE CTpYje.

R

Tpoussoama 1 npenoc
€eJIeKTpHYHE eHeprije

0GjacHH KpeTame elIeKTpOHa Kpo3 BaKyyM y

€/ICKTPHYHOM H MarHeTHOM NoJby

objacHu KaToaHy ueB

00jacHH NPOU3BO/IIbY EEKTPHUHE EHEPrije

HaBe/le BPCTE MOCTPOjerba 3a NPOM3BO/IILY €JIEKTPHUHE eHepruje
objacku pajn enekTpane

OGJACHM ENIeKTPHUHY MPEsKe BUCOKOT H HHCKOT HaroHa

« KpeTare cACKTpoHa Kpo3 BaKyyM y
€JICKTPUUHOM M MarHETHOM N0Jby;

« Karozna ues;

o TIpou3BOIHbA EICKTPHUHE EHEPrHje;

« Enexrpane. Bpcre noctpojersa;

« EeKTpHUHE MpesKe BUCOKOT W HUCKOT HaTloHa.

Enexrtpuune Mamune

objacHu NpuUHLKN paja TpaHchopmMaTopa UIPUMEHy

HABE/IE BPCTE ACHXPOHHX MOTOPA H NPHMEHY

oBjacHH OGPTHO MATHETHO MOJbe, MPHHLIAT Pafia ACHHXPOHOT
MoTOpa

oBjacHu NPUHLKI Pajia CHHXPOHE MalluHe

0BjacHu MPHHLIMI PajJia FeHepaTopa  MOTOPA jeTHOCMEPHE CTpYje
OBJACHM KOMYTATOPHE MalMHe

00jacHH eeKTPOMOTOPHH MOrOH

HaBe/Ie /ICTBA EJICKTPHUHE CTPYje Ha YOBEKa

« TpancqopMaTop (NPHHLIIN paja, BPCTE H NPHMCHA);

« ACHXPOHH MOTOpH (BPCTE H NPHMEHa);

o OBPTHO MarHeTHO MOJbE, MPHHLIUI Pajia ACHHXPOHOT MOTOPA;
o CHHXPOHE MallHe, NPUHLKI Paja;

o ['enepatopu U MOTOpH jeIHOCMEpHE CTPYje, PHHLIKI paja u
npumena;

KowyTatoptie MattuHe;

EnekTpoMOTOpHH MOTOH;

JlejeTBO eneKTpUUHE CTpYje Ha HoBeKa.

.
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« o6jachu THrose nonynposoauuka 1 ITH cnoj  Tonynposoauuuy u ITH cnoj:

+ 0GjacHu: MO/Ie, TPAH3UCTOPE H TPUCTOPE M HaBe/E Noaey o Jlnone;

« objacHu MHTerpujana Kojia o Tpansucropu;

« 0BjacHu HCTPaBJbaye H HABE/IE BPCTE H MPHUMEHY o Tupucropu;

« oBjackk cTabuM3aTOpE HaoHa « Wnrerpucana kona. Menpasibadn, Bpere, npumena.
Eqekrponnka ) ! !

« objachH nojaunBaye u npuMely « CraGuimsatopu Hanona;

 HaBe/Ie CIICKTPOHCKE TEHEPATOPE, BPCTE H NPHMEHY « Tojaunsaum, npumena;

o objachH ayToMaTH3ALMK]y Y Y XEMHICKO] HHAYCTPHjH « EsleKTpoHCKu renepatopu. Bpete, npuvena;

« HaBe/Ie MMKPOTPOLIECOPE M HHXOBY MPHMEHa * AyToMaTH3aLMja y XeMH|CKOj MHAYCTPHjH;

« MHKDONPOLECOPH H HHXOBA IPHMEHA.

4. YOIYTCTBO 3A JUJAKTHYKO-METOJAUYKO OCTBAPUBAILE IIPOTPAMA
Ha nouetky cBake TeMe yUEHHKE YMO3HATH Ca LIWJLEBUMA M MCXO/TMMA, TJIAHOM Pajia M HAUHHHMA OLICHHBAbA.
Tpeamer ce peanusyje KpO3 TEOPHjCKy HACTABY Y YUHOHMIIM M CrielMjalin30BaH0j yunonuim. [Ipenopyka y opraHusalji HacTase je J1a ce 1o Hejle/bama peajiusyje Bouac
TeOpHjCKe HACTaBE U Ofiesbetbe ce He aenu. [Ipenopyuenn Gpoj yacoBa no Temama 3a Apyru paspex je cieaehu:
o Esexrpocratuka, jeatocmepta crpyja (15 uacosa);
Enexrpomarnernsam (1 14acoea):
Hansmennuna crpyja (11 wacosa);
TTpon3Boaba H MPEHOC eEKTPHUHE eHepritje (5 yacosa);
Enexrpuunie mawnie (11 yacosa);
e Enexrponnka (15 uacosa).
Tpunnkom peanusaumje MOyIa OCJIOHMTH CE Ha NPEI3Haba YUEeHHKa 3 OMIUTE W HeopraHcke Xemuje u (usnke. [Ipenopyka je 1a ce MPUIMKOM OCTBApHBarba Mporpama
uspahyjy 3anaum koju he ce NpUMEHBATH Yy MPAKTHYHO] HACTABH H CTPYUHHM NpeaMeTHMa. MHCHCTHPATH HA CHCTEMATHYHOCTH H PHMEHH CTEUCHHX 3Hatha y NPAKCH.
3a camocTalHe 31aTKE YUEHHKA I0TPEGHO je MPHNPEMHTH aNapaType 3a IPOBEpY 3Halba yueHHHK.
[pezior Tema caMOCTaTHKX pajoBa je creaehn:
1. JlemoHcTpauuja MocTynaka 3a HaeleKTpUCaBathe Tela.
2. Mssohemwe Epcrenosor orsiena.
3. JleMOHCTpauuja efeKTPOMArHeTHe HayKLuje.
4. Tlposepa OMOBOT 3aKOHA 34 KOJIO jEAHOCMEPHE CTpYje.

M36op metosa u 06/MKa paja 3a cBakM MOyl oapelyje HACTABHMK Y 3aBHCHOCTH O/l HACTABHHMX Cajpikaja, CMOcOGHOCTH M noTpeba yueHHKa, MaTepHjalHuX W Jpyrux
yenosa. Kopuctutn BepGane MeTosie (METO/1a yCMEHOT M3/arama U IMjasiollika METO/1a), METO/IE IeMOHCTpalIuje, TeKCTyanHO-uiycTpatushe metoze. [peanoxkenn obnuum
pazia cy GpoHTanHu, pajLy rpYNH, pajl y mapy, MHAHBHAYaTHH paj.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHBHO OLEIbUBAILE YYUEHUKA

V HacTaBM OPHjEHTHCAHO] Ka JIOCTH3AbY MCXOJIa MPATe Ce H BPE/IHY]Y NPOLEC HACTABe M yuera, nocTurHyha yuenrka (NpojlyKTH yuera) u conctsenn paa. HacraBuuk tpeGa
KOHTHHYMPAHO Jla NpaTH HanpeJaKk y4eHWka, KOjU Ce Orjie]la Y HauMHy Ha KOjH YHYEHWLM NapTHUMIHMPajy, KaKo NPHKYIUbajy NOJAaTKe, KakKo apryMeHTyjy, eBalyupajy.,
JIOKyMeHTYjy HT. Jla G Bpe/tHoBake G110 0GjeKTHBHO H Y DYHKLMjH yuekba, IOTPEGHO je YCKIAIMTH HHBOE HCXO/Ia H HAUHHE OLICHHBAIbA.
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CyMaTHBHO OlLieH-HBatbe je BpeHoBame nocturiyha yuenuka Ha kpajy cBake peannsoBate Teme. CymaTHBHE OlleHe ce 100Hjajy W3 KOHTPOJIHMX WM MUCMEHUX PajoBa,
TECTOBA, YCMEHOT HCTIMTHBAIbA, CAMOCTANHHX WM FPYTTHHX PaZoBa yHeHHKA.

YV opMaTHBHOM BpeHOBAbY HACTABHHK OMT peGasio /1a NPOMOBHLIE IPYHH MjaJIor, 1a KOPHCTH MUTarba 1a Ou renepucao rojatke u3 haukux uieja, aim v 1a nomorxe
pasBoj haukux uaeja, Aaje yuenuunma nospatHe uHdopmatuje, a nopparie Hudopmalmje 1061jeHe 011 yueHHKa KOPUCTH /1a IPUIAro/IM MOAyyaBakbe, OXpabpyje yueHuke na
ouemwyjy Keasurer csor paja. M360p uHCTpyMeHTa 3a GOpMaTHBHO BPEIHOBAHE 3aBUCH OJI BPCTE AKTHBHOCTH KOja Ce Bpe/IHYje.
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Hasus npeavera: TEXHOJIOWIKE ONEPAITAJE

1. OCTBAPMBAIGE OBPA30BHO-BACITUTHOTI PAJIA - OBJIMLIM U TPAJAIBE

PA3PEJT: Teopujcka HacTaBa Beskbe IMpakTuuHa HacTaBa Hacraga y 610Ky Vkynuo
1 102 68 0 0 170
11 66 66 0 30 162

2. HIMJbEBU YYEIbA:

- CTuuame OCHOBHUX 3Hatba O MPUHIMIHMA TEXHOJIOLIKKX ONepaliuja i npoteca;
~ CTHuarbe OCHOBHMX 3HaMba 0 BPCTAMA H HAYHHY PAZia PA3THUHTHX MALIHHA W ANApaTa KOjH Cy CACTABHH 10 0AroBapajyhe TeXHONOTHje MPOH3BO/IbE M TIpeparte

IIACTUYHMX Maca

- Cruuarme BelITHHE Meperba;
- OcnocobbaBarse yUeHHKA 1a PyKyje pasiHuuTHM HHCTPYMEHTHMA 3a Mepere 0peheHHX MPOLIECHHX BETHUMHA;

- OcnocobbaBarbe yueHHKa 1 npepadyHa W3MepeHe Be/MuMHe U3 je/IMHHLIA je/IHOT MEPHOT CHCTEMA Y je/IMHHULE IPYTOr CHeTeMa;
~ Ocniocobmanarbe ydenuKka ia H3BPUIA NpaBHAan H360p ypehaja Ha OCHOBY HHHXOBHX KapakTepHCTHKA.

3. TEME, HCXO/I!, TPENOPYYEHU CAJIP’KAJU Y K/bYYHH MTOJMOBHU CAJIPIKAJA

Paspen: Jpyru

Tomummbu doua yacosa: Teopuja: 68 uacosa: BesxGe: 68 uacosa;

TEMA

HCXOoau
IMo 3aBpuieTKy Teme yueHnk hie GuTH y cramy aa:

TPEIIOPYYEHH CAJIPIKAJH / KJbYYHHU IOJMOBU
CAIPKAJA

OcHoBH MexaHHKe
daynna

Teopuja:
* Pa3IMKYje TEXHOIOLIKE ONepalije H TEXHOIOMKE MpoLece
» 00jacHu GP3MHY TEXHOOLIKE Onepatje
« JiepHHHLIE OrOHCKE CHJIE KOJI OCHOBHHX TEXHOJIOLIKHX Orlepauuja
pasnukyje BpcTe (yHa M HaBe/le HHXOBE KaPAKTEPUCTHKE
© OMHIIE OCOGHHE HICAIIHNX M PEaHHX racoBa
HABE/IC OCHOBHE BEWUHHE CTatba (IyHAA H FHXOBE jeHHHIC
0GjacHH NojMOBE: NPHTHCAK, ATMOC(EPCKH NPHTHCAK, HATIPHTHCAK,
BaKyyM
nedunuie ryctuny duiynaa, jeAMHuLe Y KOjuMa ce u3pakasa u
3ABMCHOCT O/L IPYTMX BE/IMUMHA

Teopuja

« TeXHONOWKH NpoLLeC;

« TexHonowike onepatmje;
Bpsutia TexHosoKe onepauuje;
TMorokcka cuna;

Daynam;
Kapakrepuctuke diynna;
Hneannu racosu;

Peasthy racosu;

OcobuHe TeuHOr CTamba;
o CTuimsbuBocT;

o eHHUIIE BUCKO3HTET, je[IMHULIE Y KOjHMa Ce H3paXkaBa H o I'yernna;
3aBHCHOCT O/ APYTHX BeNHuHHA « Buckosurer;

« objachu y3ajamie Bese m3viehy rycTiHe W BHCKO3HTETa (riyuna « Tpurucak;

o neHHUILIE XMAPOCTATHYKH NPUTHCAK o Tlporok:
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* pasnuKyje BpCTe NpOTOKa, Kao M jeIMHULE Y KOjUMa ce H3pakaBajy o JenHauMHa KOHTHHYHTETA;

* 00jacHH 3aKOHMTOCTH CTpyjatba Gayuaa « Enepruja ¢uynna;

* pasivKyje BpCTe eHepruja npu cTpyjaiy duyunaa o BepHysujesa jennaunna;

« oGjacuu BepHysHjeBy jelHauMHy H IeHY NIPHMEHY o Ilpurymna niova;

* pasivKyje pexume cTpyjarba duynia o Peskum crpyjarba (uiynna;

« 00jacHu 3HaYaj BeIHYMHE FPAHHYHOT CJI0ja Y TeXHONOLIKHM « Pejrosnacos kputepujym (6poj):
onepatmjama o Ipannuny cioj daynma;

* 00jacHM HAYMH PElIaBatba PauyHCKE 3a1aTKe Y BE3H MeXaHHKe « Otnopu npu cTpyjamyuynia.
bnynna

Bewxoe: BexGe:

© O/Ipe/In BeJMUMHY NPUTHCKA M HATIPUTHCKA (uiymta

 OJIpe/M pasuKy npuTHCKa y daynay

© O/Ipe/IM BeTMUHHY MPOTOKa (iynia

 O/IPE/M IyCTHHY M BUCKO3HOCT (utymnnia

© M3MEPH HUBO TEUHOCTH Y MOCY/IH

o W30@K1apH MEPHIIO Ca NPUTYLTHOM TLIIOYOM, Kao M /1a O11pe/in
KOHCTAHTY NPUIyLIHE MI0Ye

© O/IpE/IH PEKMM CTpYjatba (iynia

® O/Ipe/IM BeJMUMHE XHPAYIHYHUX OTNOPA NPH CTpYjaiby utymnaa
MaJliM M BEIMKMM Op3MHaMa MeperbeM Maja npuTHeKa

« U-wanomerap 1 Byponos matometap;

« Mepetbe pHTHCKA, HATNIPHTHCKA;

« Meperbe NpOToKa: pOTaMeTap, FacHH CaT, MEpHIIO Ca MPHIYLIHOM
n04oM;

« Mepetbe HHBOA TEUHOCTH —PHHLHIIH MEpEH-a H IPHMEHA y
npakcH;

« Meperbe rycTHHE M BUCKOHOCTH;

« OnpehuBarbe peskuma KpeTara Guyunaa;

« OnpehuBarbe naja NpUTHCKa Kao NOC/EAULE OTHOpa NpH
crpyjamy dayuna.

Tpancnoprt marepujajia

Teopuja:

« 00jacHHM pa3sIuKy NPUTHCAKA KAO TIOFOHCKY CHITY 3a TPAHCHIOPT
daynna

o eduunie KanauuTet ypehaja

« 0GjacHu cTeneH KOpUCHOT AejcTa ypehaja

 PasnMKyje Ha UEBOBOAMMA OfIpelieHe efleMeHTe LIEBHHX BOIOBa

* Pa3NMKyje LPIKe 3a TeYHe W racoBuTe durymae

©0GjachH HauMH paja KapaKTePHCTHUHHX THIOBA LPIKH 32 TeUHe W

racoBuTe (yuae

pasMKyje BpeTe TPAHCNIOpTepa KojH ce KOpHCTe Y MpOLLECHO]

HHIyCTPHjH

oGjacHm HauMH paja oapehennx Tpancnoprepa

oztabepe TPAHCMOPTEp y 3aBUCHOCTH O/ KAPAKTEPHCTHKA MaTephjaia

KOjH ce Tpanenopryje

Teopnj:

« Kanauurer ypehaja;

« CreneH KOPUCHOT JgjcTBa;

« EnemenT LeBoBoza;

« Tlpnke 3a TeunocTH;

o Lipnike 3a racoBure dyuae;

« TpaHcriopTepy 3a YBpCTe MaTepHje.

Bembe:

© 0/Ipe/iu KapaKTepHCTHKE LeHTpHdyraie upnke (kanauurer, cHara,
crenen uckopuuliersa)

* OJIpe/IM BEIMUMHY BAKyyMa KOjH ce OCTBapyje pajiom abopaTopujcke
BaKyyM™ Lprike

© M3Pa3H MPOLIECHE BE/IHUHHE Y CHCTEMCKHM H HECHCTEMCKHM
Jjenunuuama

BexGe:

« LenTpudyrana upnka — oapehuBare ONTHMATHUX YCI0BA paia
(xanauurer, cHara; crenen uckopuihera);

« OpeluBatbe KAPAKTEPUCTHKA BAKYYM TyMITe.
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Curmseme u npocejaname

Teopui:

+ 00jaCHH MOjMOBE CHTHCIbE, CTEMNEH CHTHEH:A U MPOCEjaBatbe

* pasjiMKyje MaTpHjalie Koju ce apobe, Mesby HIilH CeKy

« ofjacHu HaunH paja ypehaja 3a CHTHCHbE (IPOGHIHLE, MIHHOBH
HceuKaimue)

pasiuKyje BpeTe CHTa

oGjacku HauMH paja ypehaja 3a npocejaparbe

oBjachu (hpaKIMOHO NpocejaBatbe MaTepHjana

Teopuj:

o Teopuja cuTHEHA;
o CrernieH cuTiberba;
o JlpoGunuue:

« MinHosu;

« Ceukanuue;

« [IpocejaBatbe;

« Cucremcka cura;
« PaznuumTe BpeTe CHTa (POTALMOHA, OCLIMJIATOPHA, BUOPALIHOHA);
o DPaKUMOHO NPOCEjaBatbe.

Bexbe

© O/Ipe/Iu KPUTHYAH W pajiHk Gpoj oGpTaja MiuHa ca Kyriama

o M3BDUIM FPAHYTOMETPHICKY aHATH3Y MaTEpHjana npe H nocie
cuTHeHa

Beate
« OnpeluBatbe KpuTHUHOT W pazHor Gpoja oGpTaja MAKHA;
« [paiy;10MeTpHjcKa aHATH3a MATCPH]AIA TIPE H NIOCAE CHTHCHA.

Memame Matepujaia

Teopu]
© 00jacHH MPHHLKNIE MeIIaa TeUHHX H MPAIIKACTHX MaTephjana

© PazIMKyje MelAIMLIE 32 TEUHOCTH U Npax
« oGjacHH HauMH pajia MelaIuLa

Teop!
« Mewase;

o MprBu yriosu®;

« Mewanuue 3a TeqHocTH (Nponesiepeke, niiaHeTapHe);
 [Ineymarcke mewanmue;

« TysKkacte Memasimie.

Pasjajame dpasa
HEXOMOIEHHX CHCTEMA

Bexbe: Bexe

 OJIpe/M CHATY MemaHLe « Meuwarbe TeuHoCTH — 0aipeljMBathe cCHare MeLaInue.
Teopu| Teop)

* Pa3NHKyje AMCTIEP3HE CHCTEME * daza;

« OnHLLIE XETEPOreHe cHeTeme
* Pa3NHKyje HauHHe pa3/Bajarba (hasa y XeTeporeHHM CHCTEMHMA
oBjacHH LITa je TanosKere H Koju (aKTOpH yTHUY Ha Gp3HHY
TaNoKeHA

pasmKyje BpCTe TATOUKHHKA

oGjacku pan oapelieHnx TanokHmMKa

oBjacuu duntpuparse u pax ypehaja 3a gpuntpuparse

oGjacu pan ypehaja 3a purtpuparse

objachu ueHTpudyruparse

pasnukyje BpcTe LeHTpHpyra

objacku HaunH paja ueHTpudyra

oBjacuu cenapauujy u BpcTe cenaparopa

» oGjacHu HauMH pajia cenaparopa

« JTucriep3Hm cHeTemm;

« XeTeporenH cHeTeMH;

« Hauunu pasisajara XeTeporeHHx crctema;

« Tanoskerbe, Gp3iHa TaoxRena;

« Tanoxumum;

« DuATpUpaE, NOFOHCKA cUTa M Gp3HHa DHATPHparba;

« Vpehajh 3a UITPUpAIbE TEUHUX M FACOBHTHX XeTEPOreHHX
cucrema;

« Lienpudyruparse;

« Llenpudhyre:

« Cenapaumja;

« Cenaparopu.

Bexbe

* OIpe/ii Op3uHY TajloyKerba PasIHYMTHX CyClIeH3Hja Mo
aTMOC(EPCKHM H CHHKEHHM MPHTHCKOM

© pelnasa 3ajiatke U3 06/1aCTH TalOKEA W LIEHTPH]Yruparba

Bewbe

o OzpehuBarbe Op3uHe TanokKerba pasiniuTHX CyCIeH3Hja 10/
aTMOC(EPCKHM M CHIKEHHM MPHTHCKOM;

o PauyHckH 3a/1a1M W3 TaNoKeba 1 UeHTpUdyruparba.
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Paspen: Tpehun

Foanuiiby ponn vacosa: Teopuja: 66 uacosa; Bexbe: 66 uacosa; Hactasa y 611oky: 30 wacopa:

TEMA

HCXoau
TTo 3aBpiueTky Teme yuenuk he 6uTH y cramy na:

TPEIIOPYYEHH CAJIPIKAJM / KJbYYHHU IOJMOBA
CAIPKAJA

OCHOBH TOIIOTHHX

Teopuj:

« 0GjacHH MojMOBE: TOIIOTA, TEMIIEPATYpa, TOMIOTHH KanauuTer,
CreUnHIAH TOMIOTHH KANALMTET, CHTAMMHMIA M POMEH CHTANTIH]E

» HaBejie W Aedunmie daste Tpancopmaumje

o pasMKyje MexaHH3Me NPeHOCa TOMIoTe

 00jacHu KOH/IYKLIH]Y, KOHBEKLM]Y M 3pauere

« naseie paKTOpe KojH yTHUY Ha Gp3HHY NIpeHoCa TOMIoTe

« HAaBE/IC BPCTE PA3MEHHBAYA TOMIIOTE

« oGjachu HauH pana oapelieHmX pasMersHBata ToroTe

* pasnKyje TUNOBE MpoLecHux nehu

Teopuj:

« Temneparypa;

« TonsioTa (OceTHa H NaTeHTHa);

o TonJIoTHY KanauuTeT;

« Konzensauuja, ucnapasatse, cyGinMatiuja, Tonbeme i
oupmhasarse;

« Hocunau Tonsiore - BojieHa napa 1 ieHe KapakTepHCTHKe;

o Hauunu npeHoca TonnoTe: KOHAYKIMja, KOHBEKIIH]A, 3paueHe;

« Koedujery nposoliera, npeiasa 1 nposiasa roriore;

« [Iponas Tonnore;

omepauuja » oGjacku paa npouecHux nehn « PasmemuBaun Tornore;
* Basaymnu xaazmatm;
 lpouecue nehu.
Bexbe Bexbe
* MepH TemrepaTypy pasjiHinTHM HHCTPYMEHTHMa « Meperbe  peryJiaiimja Temneparype
© peryJiLue TemMneparypy « OnpehuBaibe cneunpuuHe TOMIOTE YBPCTHX Tesla
© €KCINEPUMEHTAIIHO O/IPE/IM TOMIOTHH KanalUTeT KaJlopumeTpa « Excniepumeranto oapehusare koeduimjenara (A, o u K) n
 O/IpE/IH KapaKTEPHCTHUHE KOEHLIMjEHTE H OTTIOPE NPH NPeHoCy 0TrNOpa NMpH NpeHocy TomnsoTe
TOIIOTE HA OCHOBY MEPEHba MPOLIECHHX BEHYMHA HA H30/I0BAHOM
LEBOBO
Teopu| Teopuija:
« objacim onepauny yKyBasama « Vysasame;
© 0GjacHM NPHHLKI PajJia OTBOPEHOT W 3aTBOPEHOT YKyBaua « VkyBaun;
YkyBaBamwe « Bumecteneno ykyBasame.
Bewxbe: Bewb

Pacteapame n
KPHCTAIH3ANHjA

* O/Ipe/iH BEJIMYHHY TOIUIOTHHX ryOUTaKa, CTENeH KOHLEHTPUCaba 1
criewnuuHy NOTPOWILY PUMAPHE Nape MPIAKOM YKYBABAH Y
OTBOPEHOM M 3aTBOPEHOM YKYBauy

« Excriepumeranto onpeluBarbe BeTHuMHE TOMIOTHHX ryGuTaKa,
CTerneHa KOHUEHTPHCakba 1 CrIeH(UUHE NOTPOLIIHHE MPUMAapHe
nape NPWIKKOM YKyBaBata y OTBOPEHOM H 3aTBOPEHOM yKyBauy.

Teopuj
« 00jaCHH MOrOHCKY CHITy 3@ PEHOC Mace

* pasinKyje MexaHu3Me npeHoca Mace

« pasnmKyje dy3Hjy U KOHBEKTHBHH MPEHOC Mace

o neduHmLIe H3pa3 3a Gp3uHy npeHoca Mace U GakTope Koju je
oapehyjy

» 06jacHH MojMOBE pacTBapaiba H KpHCTAH3aLHje

o leHHULLIE PACTBOPILHBOCT

Teopuja:

« [loroncka cuna 3anpenoc mace:

o Jludy3uja 1 KOHBEKTHBHH NPEHOC Mace;
« Koedmumjent audysuje;

o DuKoB 3aKoH Auby3mje:

« PactBaparse;

« PacTBOpIBHBOCT;

« KpHBa pacTBOp/bHBOCTH;
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« oGjacHu iujarpam pacTBOPILHBOCTH
o 06jacHH HacTajambe KPHCTATHE KJIMLE H NPOLIEC KpUCTaIu3aLmje
» o6jacHu HauMH pajia 0/1abPaHNX KPUCTAIH3ATOPA.

« Kpucranna kiuia v KpucTanmsaumja;
« Onpehupae ctenena nekopuihersa KpucTanusaropa.

Bexbe
 O/IPE/IH BEJMUHUHY TOMJIOTE PAcTBaparba KaOPHMETPOM
« npunpemu npesacuhien pacTeop opehere conm u u3BpuIH

Bekbe
« OznpehuBarbe ToTUIOTe pacTBapaiba HEKe COJH KalopPHMETPOM.

Baakere n cymerse

KpHCTaH3aLmjy
» ozipeu cTeneH uckopuiuhera KpucTanusartopa
Teopuj Teopuja:

« JlehrHHILIe OCHOBHE MapavMeTpe BIAKHOL Ba3/lyXa: ancojlyTHa u
peslaTHBHA BI@KHOCT, TEMIIEpaTypa, Tauka poce U BIKHE Kyriie

« oBjacHH npoliec cymersa 1 dase cymersa

o neduHmLIe Gp3uHy CylueHa

« objacHm pa cymmuia

« Biiaka Baj/AyX H NapaMeTpH BIAKHOT BA3YXA;

« Jujarpam TemrepaTypa — BIKHOCT 32 BA@KaH BasayX;

o Cymemse u hase nporeca cyuierna;

« Bpauna cylersa;

o [IpuHLmn paja cymHuLA Koje ce KOpHCTe Y 0abpaHiM MOy THMa
NpOLECHE TEXHOMOTHje.

Bexbe

* KOPHCTH JIHjarpam BJIQKHOT BasayXa

© OJIpe/IM BIAKHOCT Ba3yXa METOJIOM Tauke poce u nomohy
TicuxpomeTpa

« 01peu Op3uHy Cyliera y 1aGopaTOPHjCKUM H NIOrOHCKHM
cyuHHIaMa

Bewbe

« OzipehuBarbe BIXKHOCTH Ba3/yXa METOJOM 1
TCHXpOMETpa;

o OzipehuBarbe Gp3uHe Cyllera y CyUIHHIH.

yKe poce U roMohy

 OMHLLIE HAYMH Pajla eKCTPaKTOpa

Teopuja: Teopuja:
* pasiiuKyje BpcTe ancoprimje « Anicopniumja 1 aecopnumja;
» 0GjacHi HauKH paja ancopoepa * AncopGepu;
« HaBejie BpCTe ancopbepa « Ajicopriumja 1 Gp3uHa ajacopnumje;
* 0GjacHH MPUHUKMI aZicopLmje « Azncopbepu.
Ancopuuuja u « 00jacHy HaunH paja aacopoepa
acopuunja » o6jacHu aacopruujy y (Urynan3oBaHOM Cilojy
Bewoe Bewxoe
« oa1peau Gp3uny ancopruuje * Ancopriumja yrybeHIHOKCHIA Y KOJOHH C BOJIOM H KaHjyM-
« opesty Gp3umy azicoprumje XHAPOKCHIOM:
« OpeljBarbe Gp3HHe AICOPILIME METHICHCKO MIABOT Ha
aKTHBHOM yIJby.
Teopuij Teopuija:
© 0GjacHH NPUHLKIT eKCTPaKLMje « Ekcrpakuumja;
« oGjachu Gp3uHy eKcTpakLmje « bp3una excrpakumje;
Excrpakuuja * HaBeJIe O/l Yera 3aBUCH Op3uHy eKcTpakLuje « Ekcrpakropu-nozena;

« Excrpakimja u3 kpynor Marepujana;
« ExcTpakimja u3 MieBeHor MaTepHjana.

Bexbe
© M3/1BajH KOMIIOHCHATE M3 MAaTepHjala CKCTPAKLMjOM

Bewkbe
« Exerpakumja.
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Hecrunaunja u

Teopui:

© HaBE/IC TEUHE CMEILIE H TEMNEPATYPy Kibyuaa KOMIOHeHaTa
* 0GjacHH MOJICKH M MaceHH y/1eo

© pasKyje (hasHU M PABHOTEKHU AHjarpam

« 00jachu nectuiaimjy

o nedunnie Xenpujes, Paysios 1 JlanToHoB 3ak0H

« HaBesie ypehaje 3a aectunaumjy

« o0jachu pajia oipeljeHnx aectunaropa

* 00jaCHH IECTHIILIA]Y BOICHOM NapoM

» 00jacHy BUILIECTENEHY JeCTHIALM]e

« OGjacHH Mojam TEOPHJCKOT M PEaTHOT N10/1a KOJIoHe

Teopuja
o Da3HK U PABHOTEIKHH JIHjarpam:
« Xenpujes, Paysio 1 JlantoHoB 3aKkoH;
« Ypehaju 3a aectinaumjy;
o Jlectnnaumja noa arMocepkum NpUTHCKOM;
« JlecTrnaumja BOAEHOM Napom;
 JlecThnaLMja O CHIKCHHM MIPHTHCKOM;
« Brwecrnena aecrunanmja;
« Teopujcku nom;
« Pechatyke u peptykenm oHoc;
« PekTH(HKALHOHE KOIOHE;

© M3BE/IC ICCTHIALIM]Y BOJE

Jlectunaumja sose:

pekTHGuianja « oGjachm pedryke 1 pedrykcHH oHoC
« secpumie eHKacHOCT peKTH(HKaLKONE KoTIoHe
« pasnKyje M 06jacHH AUCKOHTHHYAITHY M KOHTHHYATHY PKTH(UKALH]Y
« 0BjacHH pan peKTHOUKALHOHE KOTTOHE
Bewxbe Bewoe
* KOHCTpyHIlle (pasHH 1 PaBHOTEKHH JHjarpam « Excriepumentanio onpelupare npomene cactapa JecTHIaTa Ha
o npahieiem MpoMeHe ryCTHHE, NpaTH MPOMEHy cacTaBa iecTuiaTa ocHoBy npaliekha IPOMEHe ryCTHHE
« O/Ipe/M eUKACHOCT PEKTH(HKALIHOHE KOTOHE Ha OCHOBY « ExcriepuvenTano ofpehuparbe ehuKacHocTy pektipuKatmone
PABHOTEKHOT IMjarpaMa M KOHLUEHTALM]E Y MOYCTHOM PacTBOPY KOJIOHE
JiecTuar
© H3BE/IE MOCTYTIAK CyLlEHa canyHa o Cymwere canyHa;
Hacraa y Goky © H3/IBOjH yJbe M3 CEMeHa CYHLIOKPETa EKCTPAKLHjOM : EkcTpakusja GHIbHOr MaTepujana;
.

* U3PaJn KOMIYTePCKY NpeseHTalujy orieaa

KomnjyTepcka npeseHTaiuja 100MjeHHX pesysiTaTa.

4. YOIYTCTBO 3A TUJIAKTHYKO-METOJAUYKO OCTBAPUBAILE ITPOTPAMA
Ha nouerky cBakor Moy/a yueHHKe YNO3HATH Ca LM/LEBUMA U HCXO/IMMA, TJIAHOM Pajia M HAYMHMMa OLICHHBakba.
Tpesver ce peanusyje Kpos TEOPHjCKY HACTaBY M BEKOE Y YMHOHMLIM, CTICLIMjATM30BAHO] YHHOHMLIM M XeMHjcKoj aGapatopuju. [Ipenopyka y opraHusaimju Hactase je 1a
ce Mo HejJle/bama peaiiusyje Tpouac TeOpHjCKe HACTaBe M OJlesberbe Ce He JIeNIH, OIHOCHO JIBOYAC BEXKOM M Oflesberbe ce Jenu, a 3a Tpehu paspea no Hejebama peainsyje
JIBOYAC TEOPHjCKE HACTABE M OJle/beibe Ce HEe /M, OAHOCHO HAM3MEHHYHO JBOYAC BEXKOM M Ofesberse ce He aenu. Ilpuiukom peanusaumje Be:GH M HacTae y GlOKy
O/lesberbe Ce JIein Ha rpyne 10 15 yuenuka. [penopyuenu 6poj yacoBa no MOy 1MMa 3a APYIH paspen je cieaehu:

« OchoBi mexatmke hrywta (22+20 uacosa):

o Tpancnopt matepujana

(20+14 uacosa);

« Crmierbe 1 npocejasarse (22+12 vacosa);
* Memware matepujana (18+10 uacosa):

« Pa3jajatbe HeXoMoreH
Tpehu paspen

ux cucrema (20+12 yacosa);

o OcHOBH TOMIOTHHX ornepatja (10+14 yaca);

« VikyBaBaibe (848 uaca);
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Pacteapare 1 kpuctanusaumja (8+8 uacopa
Brnaxere u cymere (12+12 vacosa);
Ancopnuuja u ancopriumja (10+6 uacoea);
Exctpakumja (8+8 uaca);

o Jlectunaumja u pektudukaunja (10+10 vaca):

« Hacrasa y Gnoky (30 yacosa).
Hacrasa y Gnioky TpeGa 21a ce peaiusyje y paaHum opranusalmjama.

TIpUIIMKOM peainzaiije MOJLy.ia OCJIOHHTH CE Ha NPE/I3HAbA YUSHUKA W3 XeMHe, TEXHHUKA (H3HKE W TEXHHUKOT LIPTaa ca MalIMHCKKM eneMenTma. TTpenopyka je aa ce
TNPUJIMKOM OCTBapHBarba nporpama uspabyjy 3azaud koju he ce NpuMeHnHBaTH y NPaKTHYHO] HACTABH M CTPYUHMM MpeaMeTHMa. MHCHCTHPATH Ha CHCTEMaTHYHOCTH H
TIPHMEHH CTEUCHHX 3Hakba Y NPaKCH.
3a camMocTanHe BexOe yueHHKa noTpeGHO je MPHUIPEMHTH MaTepHjail KOjHi ce HaNa3H y Onucy cBake BexoOe. [Ipenior Tema caMocTanHuX BeXOH 3a Apyru paspen je creaehnu:
1. Mi3pajia TeXHOMOLIKE LIEMe CHCTEMA CHTA 32 IPaHyIOMETPHCKY aHATM3Y MATEPHJANA KOJH CE PUMEHY]Y Y NPAKCH.
2. TaBesapHo NpHKA3aTH BPCTE TPAHCTIOPTEPA 38 MATEPH]ATE KOjH Ce NIpHMErbY]y Y MpaKkc.
3. HanpasuTh KOMIjyTepeKy NMPE3CHTALIH]Y Pa3iBajarba HEXOMOTCHHX CHETEMa.
3a tpehu paspen:
1. LlleMaTCKH MPHKA3 NApHOT KOT/Ia ¢a CBHM NPATeliM HHCTPYMEHTHMA (TEPMOMETPH, MAHOMETPH, CHIYPHOCHH BEHTHIIH).
2. TipuKaske hasHu 1 paBHOTEKHH Ajarpam.
3 .lllemMaTcky NpHKa3 pasInuMTHX €KCTPAKTOPA H HHXOBA NPUHLIMI paja.
4. HanpaBuTi KOMITjyTepcKy NMpe3eHTALMjy AeCTHIALMje U PeKTHUKaLHMje.

H3Gop metoma u 06iMKa paja 3a CBakM MOy oapelyje HACTABHHMK y 3aBHCHOCTH O/l HACTABHHX CaJpikaja, COCOGHOCTH M moTpeba yueHHKa, MaTepHjaHUX H APYrHX
yenosa. Kopuetutn BepGaine MeToie (METO/1a YCMEHOT M3jlarara U /IHjallollika METO/1), METO/IE IeMOHCTpaLIMje, TEKCTyaHO-iycTpatusHe Metoje. [peanoxkenn o6auum
pana cy GpOHTANHH, pajy rPYNH, pajl y Napy, MHAHBHAYATHH Paj.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHBHO OLEIbUBAILE YYEHUKA

'V HacTaBM OPHjEHTHCAHO] Ka I0CTH3AlbY MCXO/IA MPaTe Ce M BPE/IHYjy NMpoLec HaCTaBe M yuea, nocTuriyha yuenrka (NpoykTH yuerba) U conctseny paa. HacraBuuk tpeGa
KOHTHHYMPAHO /Ia NPaTH HaNpeJaK y4YeHWKa, KOjU Ce OrJjie/la Y HauMHy Ha KOjH YHYEHMLM NapTHLMIMPajy, KAKo MPHKYNUbajy NoJaTKe, KAako apryMeHTyjy, eBalyupajy.,
JIOKymMeHTYjy M. Jla Gu BpeHoBaibe G110 0GjeKTHBHO M y (YHKLMjH yuerba, IOTPEGHO je YCKIAHTH HHBOE HCXO/Ia M HAUHHE OLEIbHBAIbA.

CyMaTHBHO OlCHHBAIE j¢ BPe/HOBabe NocTHrHyha yueHmKka Ha Kpajy cBake peanusoane Teme. CyMaTHBHE OLCHE ce J10GHjajy M3 KOHTPOIHMX WM MHCMCHHX PajioBa,
TECTOBA, YCMEHOT HCTIMTHBAkA, CAMOCTAIHHX WM IPYNIHHX Pa/IoBa yHeHHKa.

YV (opMaTHBHOM BpeHOBAbY HACTABHMK OMT peGasio 1a NPOMOBHLIE rPYHH AMjAsIOr, 1a KOPHCTH MUTakba 1a M reneprcao nojatke w3 haukux uieja, anu v 1a nomorte
pasBoj haukux ueja, 1aje yueHuumma nospatrHe uHgopmanuje, a nopparHe HHdopmalmje 1061jeHe 011 yueHHKa KOPHCTH J1a IIPHIArO/IM MojlyyaBakbe, OXpabpyje yueHuKe 1a
ouerbyjy KsaauTer cBor pana. M36op HHCTpymenTa 3a JopMaTHBHO BPEHOBAILE 3aBHCH OJL BPCTE aKTHBHOCTH KOja ce Bpe/Hyje.
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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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Hasus npeavera: XEMUJCKA TEXHOJIOTHJA

1. OCTBAPMBAIGE OBPA30BHO-BACITUTHOT PAJIA - OBJIMLIM U TPAJAIE

PABPEJT:

Teopujcka HacTaBa Beskbe IMpakTuuHa HacTaBa

Hacraga y 610Ky VkynHo

11

66 0 0

0 66

2. [IAJbEBU YYEMA:

~ VouaBae BAKHOCTH N03HABAILA CKOTIOTH]E H IbEHE MOBE3AHOCTH Ca XeMH]CKOM TEXHOTOTH]OM;
- CTHuambe 3Haba O TEXHOJNOWIKHM MPOLIECHMA y OKBHPY HEOPraHCKe XeMHjCKe TEXHOMOTHje;

= CrHuame 3Haba O TEXHOJIOWIKMM MPOLIECHMA y OKBUPY OPraHCKe XeMHjCKe TeXHOJIOrHje;
- Cruuame 31ama o 3arahuBayuma Koju ce jaBibajy y NojeItHHM NMPOLECHMA, HHXOBOj HACHTH(DHKALM]H H JIOKALH]H;
- Passujare cnocoGHOCTH 3a youasare 3araljupava;

- Cruuame 3Harba 0 3Hauajy Y3pOuHO-NOCIEMYHUX OIHOCA MOjeIMHUX 3arahuBaua
- Cruuame 3Hama o HAYHHUMA CMATLCIba 3arahMBata W yKa3HBAIbE HA 3HAYA] 32 CABPEMEHH FKHBOT.
- TlpuxBartarbe eKONOUIKHX 3aXTeBa KHBOTA Ge3 3araljuava;
- PasBujarbe MHTEpecoBatba 3a HayuHa 1ocTHrHYha y 061acTH XeMHjCKe TEXHOIOTHje M HaYMHMMA CMakberba 3arahubaya.

3. TEME, HCXO/H, MPENOPYYEHU CAJPKAJUA U KJbYYHHU ITIOJMOBH CAZIPIKAJA

Paspen: Tpehn

Tomuumbn doua yacosa: Teopuja: 66 yacosa;

HA3WB TEME

nucxoau
Io3aBpwerkymonyiayuennkhedurn y cramyaa:

TIPETIOPYYEHH CAJIPKAJ / KIbYYHH TIOJMOBU
CAJIPKAJA

Texuosoruja Boje

 HaBejle CAcTaB NPUPOHMX BOAA

« Jeunnine kBanurer Boje 3a nuhe

« 0GjacHy TEXHONOIIKH MOCTyNaK NPOM3BO/LE BO/iE 3a nnhe
TPEPa/IoM TOBPIIMHCKE BOJIE

« OBjacHM TeXHOOMIKH MOCTYNAK NPO3BOAILE Boje 3a mithe
TPEpajiom Noj3eMHe Bojie

« 0BjacHU 3Haua] MPABHHOT TPETMAHA M OIArAIbA OTHAHOT MyJba

« TMonena npupoaHKMX BOJIa MPeMa NMOPEKITY W HHXOB CacTaB;
« Ilpouseoxma Boze 3a mihe npepagom noBpLIKHCKE BOAE;
« Tlpouseozmba Bosie 3a mihe npepaiom rnojisemHe Boje;

« 3arahuBarbe JKHBOTHE CPE/IMHE OTIAIHUM MYJbEM.

Texnosoruja
Heopranckux Kucemna,
6a3a u conn

« HaBe/le chpoBHHe, (ase u ypehaje 3a pou3BoO/bY aMOHHjaKa

« o0jachu (ase NPOM3BO/IHLE AMOHH]aKa

« HaBe/ie MecTa eMucHje 3aralyjyhiux CyncTaHum y NpousBo/ibH
aMOHHjaka

« HaBejle CHpOBHHE, (ase W ypehaje 3a NPOU3BO/IbY a30THE U
CYMIIOpHE KHCEHHE

« Tlpom3Bosiba aMoHMjaKa CHHTE30M;
« 3arahuBarbe JKHBOTHE CPEIMHE MPH NPOU3BO/ILH aMOHHjaKa

CHHTE30M;

« IlpousBozba a30THe KHCENHHE:
+ 3arahuBare JKHBOTHE CPE/IMHE MPH NIPOU3BO/IHH A30THE KMCEIHHE,
«_KOHTaKTHH NOCTyNaK 3a NPOH3BOAILY CYMINOPHE KHCENHHE;
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oBjachu dase NPOM3BO/ILE A30THE U CYMINIOPHE KHCETHHE

HaBejle MecTa emucHje 3arab)yjyhux cyneTaHuu y npousBobH
A30THE M CYMIOPHE KHCEHHE

HaBe/ie cHpoBHHe, ase H ypehaje 3a NPOM3BOMIILY COZIE M KayCTHUHE
cone

oGjactu (hase NPOM3BOILE COJIE U KayCTHUHE COIE

HaBe/Ie MecTa emucHje 3arahyjyhux cyncTaHim y npoussoibi cone
M KayCTHuHe cofle

3araljiBaibe JKMBOTHE CPEIMHE NPH NPOU3BOHH CyMIOpHE
KHCE/HHE;

Tpoussozama cozte ConBejeBM MOCTYNKOM

3araluBare XKHBOTHE CPEaMHE NPH NPOH3BOILH coe ConBejeBuM
TOCTYNKOM;

Tpon3Bo/Iiba KayCTHUHE CO/E EEKTPOIHTHUKHM MOCTYIIKOM;
3araluBare XKMBOTHE CPEIMHE NPH NPOH3BO/ILH KAYCTHUHE COJE.

Texnoaornja Bemrauknx
hyopusa

HaBeJle nojiesly Belraukux hyopusa

0GjacHH 3Hauaj M ONAacHOCT BETauKHX hyGpHBA M0 KMBOTHY
cpeamny

Haseste cupoBHHe, (ase H ypehaje 3a npoH3Bo LY Kati-a
cynepdocara

oGjachu dase npoussose Kan-a u cynepochara

HaBejle MecTa emucHje 3aral)yjyhux cyncTaHuu y npousBoabH KaH-a
u cynepdocdara

Jleunnunja nogena u 3Hauaj perraukux hyGpusa;
Tpomseomiba KAH-a;

SaraljuBarse HBOTHE cpestHe npH npomzeoksi KAH-a;
Tpomssozma cynepdocapara;

BarauBarse KUBOTHE CPE/MHE NPH MPOU3BOILH cynepdocpara.

Texuosoruja
HEOPraHCKHX MAITEPHHX
BE3HBA M CHIMKATHHX
jenumena

nedrHuLIe NMOjaM M HAaBE/IE NO/IENe HEOPraHCKHMX MANTEPHHUX BE3HBA
HaBejle CHPOBHHE M NOCTYIIKE 33 IPO3BO/ILY Kpeua, rHIica u
LemeHTa

HaBejle MecTa emMucHje 3arahyjyhiux cyrcraHuu y npousso/ibu
Kpeua, THIca H LeMeHTa

JNeMHUILE N0jaM M KAPAKTEPHUCTHKE CHIIMKATHHX NPOM3BO/Ia
HaBejle CHpoBHHE M dase 1 ypeljaje 3a NPOH3BOMILY CTaKIA

Hasezie 3arahyjyhe cyncTanie y npousBo/iH cTakia

HaBejle CHpoBHHe (hase W ypehaje 3a POU3BOLILY KepaMuke

Hasezie 3arahyjyhe cyncranie y npousBo/itbi Kepavuke

Tlojam 1 KnacuduKalmje HEOPraHCKMX MAITEPHUX BE3MBA;
CHpOBHHE M NIOCTYTILM NPOU3BO/ILE KPeUa, FUTICa H LeMEeHTa;
3arahuBabe JKMBOTHE CPEMHE NPH NPOU3BOILH KPeUa, rHrca u
neveHTa;

Ilojam 1 KapakTepUCTHKE CHITMKATHHX NPOM3BO/IA.
TTpouseo/ma cTakia;

3araljuBatbe JKMBOTHE CPEMHE NIPH NIPOH3BO/ILH CTAKJIA,
peunKnaka;

TTpoussozma Kepamuke;

3arahuBatbe JKMBOTHE CPEHHE NPH NPOH3BO/ILH KEPAMHKE.

Texuouornja ropusa

JepuHuLIE TIojaM W HaBe/ie MojiesIe PUPOIHMX rOpHBa

0GjacHH 3Hauaj MPOH3BO/IHE BELITAUKHX FOPHBA

0BjacHH MeXaHHHKe NOCTYTIKE IPepajie YBPCTHX ropuBa

0BjacHH XeMHjcke MOCTYTIKe MPEpae YBPCTHX FOpHBA

HaBese MecTa evucnje 3arahyjyhix cyrcTaHLH y TpepajM YBpCTHX
ropusa

JieUHMLIE T0jaM HYKJICAPHHX FOpHBA

HaBeste XeMHjCKH cacTas Hadye

HaBenie Npom3Boze npepane HadTe

objackm nocTynke npepane Hadre

HaBejie MecTa emucuje 3aral)yjyhux cyncranuu y npepaau nadre

Tlojavi 1 BpcTe ropHEa;

TlocTyniy npepajie YBPCTHX FOPHBA: MEXAHHUKH H XEMHJCKH;
araljuBarse KHBOTHE CPEHE P NPEPAIH YBPCTHX FOPHBA;
HyxnieapHa ropuBa, 3arahusaun;

Xemnjcku cactap Hade;

TMocTynuu u Npou3soau npepaje HadyTe (IpUMapHH 1
CeKYHIapHH);

3araluBarbe XKMBOTHE CpeHe Npy npepaan Hadre.

TexHo/I0THja cpeacTaBa
3a npame

oBjacHu U HaBe/ie NO/IENYTOBPIIMHCKH aKTHBHE MaTepuje
oBjacHu MexaHH3aM JigjcTBa Nam

nedmHue canyHe

HaBe/Ie CHPOBHHE M IOCTYIIKE NPOH3BO/IibE CanyHa

CpejicTaa 3a npate: 1ojam, Nojiesia M cacTas;

CupoBuHe 1 (asze NPOU3BOIE CaryHa;

OCHOBHE CMPOBHHE MACTH W YJba;

3aralhiBaibe JKMBOTHE CPEIMHE NPH NPOU3BO/IHLH CarnyHa;
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HaBeJle MecTa eMucHje 3aral)yjyhiX CyncTaHuu y npou3BoOabH
canyHa

HaBejle CHPOBHHE M (ase NPOH3BO/IIbE JIeTepUeHaTa

HaBe/Ie MecTa emMucHje araljyjyhux cyncTaHim y npousBoibH
JeTepueHara

nedunue GHOpasrpaaMBoCT

« CupoBuHe 1 (ase NPOU3BO/IILE NPAIIKACTHX AeTepueHaTa;
« arahuBarbe JKMBOTHE CPEIMHE NPH MPOM3BOIHLH ICTEPLICHATA;
« BHOpasrpaauBOCT CpescTaBa 3a npabe.

Texnosoruja
MaKpoMosteKya

ZIe(UHHLIE TI0JMOBE: MOHOMEP, TOIHMED, MAKPOMOJIEKY.T
0GjacHH HaCTajakbe MOJHMEPH3ALIMOHHX NOMMEpa

00jacHH HaCTajarbe NOJIMKOHIEH3ALMOHKX MONUMepa

nasese Mecta emucHje arahyjyhux CyncTaHUM y NPOH3BOILH
nonuvepa

objacHu 3Hauaj pemkiIaKe

HaBe/ie CHPOBHHE U (hase MPOH3BO/IILE TyMe

objacHu npotiec By/IKaHH3almje

HaBejle MecTa emucHje 3arabyjyhux cyncTaHuu y mpousBoibH ryme
JeMHULLE NOjaM TEXHUYKA LIeJTyJ103a

oGjacHu cyaaTHH MOCTYNAK MPOU3BOLE LIEMy/I03e

oGjacHu cya(UTHH NOCTYNAK NPOU3BO/IIbE LEy103e

HaBejle Npon3Bo/ie Ha Gasu Lenyiose

Haseze 3arahyjyhe cyncranie koje ce eMHTYjy NpH NPOM3BOHH
Npou3Bo/Ia Ha Gasu uenynose

« MoHoMep, noumep, MaKpoMOJIeKy.1;

« Peakumuje nonumepHsaLmje 1 NOTMKOHAEH3aLMje

+ CMHTETHUKH MOJIMMEPH: CHPOBHHE M NOCTynuM npoussoate (ME,
TBL);

« 3arabuBarse JKMBOTHE CPE/IMHE NIPH NPOM3BO/IEH NOJIUMEpa,
peunKiaka;

« CupoBuHe 1 (haze MPOU3BO/IIHE Fyme;

« 3araluBare KMBOTHE CPE/IMHE P NPOU3BO/IHH FyMe;

'eXHHUKa Le/Ty/103a: CHPOBHHE, Cy/I(aTHH 1 CyAQUTHM MOCTYNaK
TIPOM3BO/H

« arahuBarse JKUBOTHE CPEMHE NPH MPOM3BOMILH LIETYII03€;

« Tlpouseoau Ha Gasu uenyose — 3arahupauu.

4. YIIYTCTBO 3A JUJIAKTHYKO-METOAUYKO OCTBAPUBAILE IIPOI'PAMA
Ha nouerky cBake TeMe yueHHMKe YNO3HATH Ca LIMIbEBHMA W HCXO/IMMA, TJIAHOM Pa/la M HAYHHMMA OLIeHHBatba.
INpenmet ce peanusyje Kpo3 TEOPHjCKy HACTaBy y YHHOHHUHM M CTIEUMjalH30BaHOj yMMOHHUM (KaGMHeTy TexHonouwike rpyne mpeamerta). [lpenopyka je y opranmusauujn
TEOpHjCKe HACTABE J1a Ce 110 He/le/baMa Peasiusyje IBoYaC TeopHjcke HaCTaBe M oiesbetbe ce He aenu. [penopyuenn Gpoj uacosa o Temama 3a Tpehu paspen je cnenehu:

o Texuonoruja Boje (6 yacosa):

«  TexHONOrHja HEOraHCKHX KHCeANHa, Gaza 1 comn (20 uacosa);

o Texnonoruja Bewrraukux hyGpusa (8 uacosa)

o TeXHONIOrHja HEOPraHCKHX MATTEPHHX BE3UBA H CHINKATHHX jeauibersa (6 uacosa);

o TexHonoruja ropmea (10 uacoa);

o Texnonoruja cpeacrasa 3a npate (6 yacosa);

o TexHonoruja makpomonekysa (10 uacosa).
TIpHIHKOM peaiusalluje Tema OCIIOHHTH Ce Ha IPE/I3HAMA yUEHHKA W3: OTILITE H HEOPFAHCKE XeMHje, OPraHCKe Xemuje, u3HKe, (H3HUKE XeMHje H TeXHOOUIKHX orepalija.
Ipenopyka je aa ce MPHIMKOM OCTBapHBaia mporpama u3palbyjy 3anaum koju he ce npumeruBatH y mpakcd. MHCHCTHpaTH Ha CHCTEMaTHYHOCTH M MPHMEHH CTEUEHHX

3HAbA y NIPAKCH.

3a camocTaHe pazioBe yueHHKa MOTPEGHO je NPHMPEMHTH MATEpHjat H MPOBEPY 3HaMba yUCHHKA.
Tpeasior Tema camocTanHux 3ajaraka je cieaehu:
1. TexHOTOWKH MOCTYMaK MPOH3BOILE CMTOPHE KHCeHHE W WACHTHHKaLMja MecTa emHcHje 3arabyjyhux cyncranm,





image116.png
HWnenrtudukaimja mecta emucuje 3arahyjyhux cyncraHim Ha TeXHOJOWIKO] LIEMH 110 W3Gopy.
3araljerbe eniemMeHaTa JKHBOTHE Cpe/InHe Y NPOU3BOIbH HEOPraHCKHX MAJITePHHX BE3HBA.
Tocnenuua 3arahera 5KUBOTHE CPEIMHE Y MPOM3BO/IKH BEIITAUKHX FOPHBA.

Tocneauia 3aralerba JKHBOTHE CPe/IMHE Y NPOU3BO/IILH H NPUMEHH TOJIMMEPHHX MaTepHjaiia.

wnhwN

H36op merona u o6auKa pajia 3a caky TeMmy o/ipelyje HaCTaBHHMK Y 3aBMCHOCTH OJ1I HACTABHHX Ca/Ipykaja, CocOGHOCTH M NoTpeda yueHHKa, MaTepHjaiHUX M JIYTHX yCloBa.
KopucTuT Bepbanie MeTozie (METoAa YCMEHOT H3laraiba H Ijallolka METOIa), METO/IE IEMOHCTpALIMje, TeKCTyalHo-uiycTpaTushe Metoze. [lpenoskenn oGamuy pana cy
(poHTaNHK, pany rPyNH, pady napy, HHAHBUIYATHU pai.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHBHO OLIEIbUBAIE YYEHUKA
Y HACTaBH OPHjEHTHCAHO] K I0CTH3atbY HCXO/A npate ce M BPE/IHY]y NPOLIEC HACTABE M yueHsa, nocwruyha Y4eHHKa (nponyxw yuera) u concTBenu pajt. Hacrasuuk Tpeﬁa
KOHTHHYWPAHO /a NPATH HANPEAAK YUEHHKa, KOj Ce OrJeAa y HAuMHY Ha KOjH yeHMUM MapTHUMMHPajy, Kako MPHKYTULjy NOZATKe, KaKo aprymenTyjy, esanynpajy,
JIOKyMeHTYjy WTA. Jla Gu BpeaHOBakbe GHI0 0GjeKTUBHO H Y q)yHKIlHJVI yuetba, NOTPeGHO je yCKIaMTH HUBOE HCXO/1a H HAUMHE OLICHHBAIbA.

CymatHBHO ouemHBarLe je BpeaHoBame nocthriyha yuennka na kpajy csake peannsosate Teme. CyMaTHBHE OlieHe ce A06Hjajy M3 KOHTPOHHX WM MHCMEHHX pajosa,
TECTOBA, YCMEHOT MCTIMTHBAHA, CAMOCTATHUX WM FPYTTHUX Pa/IoBA yUEHHKa.

Y (hOpMATHBHOM BpeHOBatsY HACTABHHK GHTPEGATO /1 POMOBHLIE Iy TTHH AMJAJION, 12 KOPHCTH NUTaa 1a 61 reHepHCao MojaTke M3 haukux wieja, a1n 1 1a nomorHe
passoj haukux wicja, Aaje yueHULUMMA NOBpaTHE MH(OPMALIE, a MOBPATHE HH(OPMALIH]E J0GH]EHE 011 YUEHHKA KOPUCTH /1a NPHIATO/M HO/ly UaBalke, 0XPAGPYje yueHHKE Aa
olerbyjy KBasuTeT cBor pana. M36op uncTpymenTa 3a GOpMaTHBHO BpeHOBAE 3aBUCH OJI BPCTE AKTHBHOCTH KOja Ce BpeHyje.
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Haszus npeamera: ®U3UYKA XEMHUJA

1. OCTBAPMBAIGE OBPA30BHO-BACITUTHOTI PAJIA - OBJIMLIM U TPAJAIBE

PABPEJT:

Teopujcka HacTaBa

Beskbe TlpakTuusa HacTaBa

Hacraga y 610Ky VkynHo

11

66 66 0

30 162

2. IAJbEBU YUEMA:

'

3. TEME, HCXO/I!, TIPENOPYYEHU CAJIP’KAJU U KJbYYHU IIOJMOBHU CAJIPIKAJA

Paspen: Tpehn

Toauwibu poma vacoa: Teopuja: 66 uacosa; BexGe: 66 uacosa; Hactasa y Giioky: 30 yacosa;

Cruuarbe 3narba o Besu 3vehy CTPYKTYpE MaTepHje  eHepreTCKHX MpoMeHa CHCTEMa Y MAKPOCKOTICKHM pasMepama;
Cruuare 3Haba 0 GU3MUKMM Y3POLIMMA M POMEHAMA NPH XCMHJCKHM Peakiijama 3a pasyMeBake TEXHOOLIKOT NPOLECa y XeMHCKOj HHILYCTPHjH;
CTHuarbe 3Hatba 0 3Hauajy npahiera KHHETHKE NPOLIeca Kao HauMHa /1a Ce O/IPe/le OCHOBHH NapaMeTPH TEXHOIOUIKOT Npolieca;

CrHuarbe 3Harba 0 ONTHYKHM 0COGHHAMa MaTepHje.

TEMA

ucxom
Io 3aBpuieTky Teme yuenuk he GuTH y cramwy na:

NPENIOPYYEHH CA/IP)KAJU / K/bYYHH IIOJMOBH
CAIPKAJA

Arperatna crama
Matepuje

Teopuja

.+ HOBeske CTPYKTYPY arperaTHu crarba ca MehlyMoJIeKy ICKuM cHaMa

+  0GjacHn 0COBHHE MICATTHUX U PEATHHX racoBa

« nedwmue: Boja-Mapwotos, [ej-Jlncaxos, llapsos u Jlaironos
3aKOH

« neunuwe Knanejponosy jeanauuny

« nedunuwe Van-der Valsov-y jeanaunny

«  HaBE/E CBOJCTBA MATEPH]E Y TEUHOM arperaTHOM CTakby

« jeduHuLIe HANOH Nape

+ neduHuLIE TOMIOTY MCMapaBarba

« objacHu pasuky u3meljy aMOp(HOr M KPUCTAIHOT CTakba

«  HaBejle KPUCTAlHE CTPYKTYpE H ieeKTe y KPUCTAIHOj CTPYKTYpPH

« 0GjacHH NMojMOBE: HCTAPaBathe, KIbyUatbe, KOH/IE30BAMLE, TOTBEHE,
ouspuihaBarbe, cyonumaimjy

Teopnj:

+ Arperatha craiba Matepuje;

+  MaeanHo racHo cTabe U OCHOBHH FaCHM 3aKOHH, jeIHAYMHA
WIeaHOT FacHOT CTakba, JIaNTOHOB 3aKOH;

« Peanno racho crame, Van-derValsova jennaunna;

« CgojcTBa MaTepHje y TEUHOM arperaTHoM craiy ( MCrapaBatbe,
HaroH nape, KOHeH3alMja ¥ TOMIIOTa HCMapaBarba);

« CBojeTBa MaTepHje y YBPCTOM arperaTHoM CTarby (aMOpQHO 1
KPHCTAIIHO CTalbe, ToMubetbe, ouspuihaBarbe, KpUcTaie
CTPYKTYype, eeKT KphcTana).

Bembe:

©  €KCNIePTMEHTAIIHO NIPOBEPH TaCHE 3aKOHE

©  CKCTIPUMEHTAIIHO OZIPEIM MOJIAPHY MaCy JIaKO HCTIAPIbHBHX
CYNICTAHIH, HANIOH 1ape M MOJIapHY TOILIOTY HCNIapaBakba,
TEeMNEpaTypy TOMbek:a KPHCTATHHX CYNCTAHIH

Bewoe:

« Ilposepa Boji-Mapuorosor 3akona, I'ej-JlucakoBor 3aKoHa u
Ilapsiosor 3akoka;

« OnpehuBatbe Monape mace Bukrop-Majeposom MeTogom;

+_Onpehusaibe HanoHa nape 1 MosIapHe TOMLIOTE HCTapaBakba
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TNIpHKaKE Pe3y.TaTe eKCIePHMEHTATHOT Meperba MaTeMaTHUKH H
rpaduuKku

TEUHHX CyNCTAHLH;
OnpehuBatbe TeMrepaType TOMbeHha KPHCTAIHUX CYTICTAHLM.

Xemujeka
TePMOTHHAMHKA

Teopuja

00jacHH TEPMOIMHAMUYKH CHCTEM H (YHKLIMje CTakba
JiepUHMLIE YHYTppaLlliby eHEprjy

0GJacHH NOjMOBE: H30XOPCKH, H306apCKH, H30TEPMCKH H
anujabatcku npouec

JieMHULIE NIPBH 3aKOH TEPMOAMHAMMKE U HCrOBY NPHUMEHY Ha
M30XOPCKH, H300apCKH, H30TEPMCKH U anjabaTcku npouec
0GjacHH NojMOBE: TOMIIOTA, TEMIEpPaTypa, TOMIOTHH KanauuTer,
CretmdHIHH W MOAAPHH TOMIOTHM KaNALWTET

HaBesie je/HauHY 32 KOTHUMHY TOTIOTe

oGjachn nojam enTatnuje

JleunHHIIe eHepreTcKe edeKTe XeMHjCKMX peaKimja

00jacH TEPMOXEMH]CKY jeAHAUNHY

nedmHuLIe: CTaHAAP/IHY SHTANNH]Y CTaBapakba, PaCTaBpara,
HeyTpalu3aLuje U caropeBarba

nedunmie Xecor 3akoH

0BjACHM NIOBpATHE, HEOBPATHE poOLiece

neduHuLIe APYTH 3aKOH TEPMOAHHAMUKE M oGjacku KapHoB KpyskHu
npoec

oGjacHu rnojam eHTponujen Tpeliu 3aKoH TepMOIHHAMHKE
oGjactu nojam I'uGeose cnobosike eHepruje

Teopuja

TepMOAMHAMUUKH CHCTEMH;

DyHKLHje CTatba CHCTeMa;

VHyTpaa eHepruja;

T1pBH 3aKOH TEPMOIMHAMHKE, IPUMEHA NIPBOT 3aKOHA
TEPMOAHHAMHKE;

Mosiaphu 1 cnetdUuHH TOMIIOTHH KanauuTeT;
JeHauMHa 32 KOTHUHHY TOTIOTE;

Enrannuja;

EnepreTcki eiekTi XeMUJCKUX; peakiiuja, Tepmoxemujcke
jeanaunne;

XecoB 3aKoH;

IloBpaTHH ¥ HEMOBPATHH NPOLIECH;

JIpyru 3aKOH TEPMOAMHAMKKE;

KapHoB kpyxHu npouec;

Enrponuja;

Tpehu 3akoH TepmoaMHAMHKE;

I'nGcosa cnoGona eHepruja.

Bexbe

ekcrnepuMeHTanHo oapean Cp/Cv Ko racoBa, TOINIOTHH KanaLuTeT
KaJIOPHMETPa, TOTLIOTY PacTBaparba, TOIIOTY HeyTpasiu3aLmje,
npoBepH XecoB 3aKoHPOBEpH XecoB 3aKoH

Bexbe

Onpehusarbe oaHoca Mosapnx Toriota Cp/Cv koxt racosa;
OnpeljuBatbe TOMIOTHON KaNaLKTeTa KAIOPHMETpa;
OnpehuBarbe TONIOTE pacTBapaa M TOMIOTE HeyTpaTH3alnje;
ITposepa XecoBor 3akoHa.

Xemujcka KHHETHKA H
PABHOTEKA Y XOMOTEHHM
H XeTeporeHum
cucremnma

Teopuja

AequnHme Gp3HHy XemHicke peakije

objacHu yTHLaj: CTPYKTYpe, KOHUEHTALM]e PeaKTaHaTa, TeMrepaType
W KaTaIM3ATOpa Ha Op3uIy

JepuHuLIC PeBEP3HOHIHE PEaKLMje H CTaHe XeMH]CKE PABHOTEKE
JiepuHuLIE 3aKOH O JIgjCTBY Maca

o6jacHu yTHLAj IPOMeHe KOHUEHTpaLHje, TeMnepaType U NpUTHCKa
Ha PaBHOTEXY npema

Jl-LllatesbeoBom npunLmmy

HaBe/ie peBep3uOHIIHE (hU3MUKe mpoLece

OBJACHM NI0JMOBE! PACTBApAIbE, PACTEAPAY, PACTEOPEHY CYNICTAHILY,
PacTBOPJLOBOCT, MaCeHY KOHUEHTPALH]Y, KOJTHUHHCKY
KOHIICHTPALI]Y, MOJATHTET, KDUBY PACTBOP/LUBOCTH

Teopuja

Bp3uua xemujcke peakimje;

3aBuCHOCT GP3uHE O/1: CTPYKTYpE, KOHLIHTAlM]e peaKTaHaTa,
TemrepaType  KaTaiu3aropa;

Xewmnjcka paBHOTEKa;

3aKoH 0 /1ejcTBY Maca (M3paKEH NPEKO KOHUEHTpaLe 1
napumjaTHOr MpUTHCKa);

Jl-1llatesbeos npuHLMIH;

Du3nuka paBHOTEKA;

PactBopu;

Harion nape pactsopa; Pay/ios 3aKon;

Tlpuvena PaynioBor 3akoma;

TemneparTypa KibyHaiba i TEMIEPATYpa MPAKIbeHha PacTBEOpa H
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+ nedunuwe Paynos sakon

« o0jacHM pa3/MKy HaroHa Nape HarfoH nape pacTBOPa M pacTBapaya

« 00jacHH CHUIKEIbE TeMIIepaType MpiKibetba 1 MOBHILEeHbe
TeMnepaType Kibyuarha

« objachu npumeHy PaysioBor 3aKoHa Ha pacTBOpe €/1eKTPOJIHTa

« oGjacku npumeny PaysioBor 3akoHa Ha CMelle JIBE TeUHOCTH

«  aeduunie I'nGeoBo npasuio dasa

« oBjacHm QU3MUKY PABOTEKY Ha JeAHOKOMIOHEHTHOM
M JIBOKOMTIOHEHTHOM CHCTEMY

pacBapava;

+  CMelue B¢ TEYHOCTH (MACATHH CUCTEMH, A3€0TPONICKE CMelle,
cMmellle Koje ce JIeIMMHYHO Mellajy, CMellie Koje ce He Mellajy);

« I'uGeoso npasmio dasa;

«  Je/IHOKOMIIOHEHTHH CHCTeMH (Jie]l — BOJIa — BOJIeHa Napa);

« JIBOKOMIMOHEHTHH CHCTEMH, TEPMHUKa aHaJIH3a.

Bewoe

«  eKcriepuMeHTaHO o/ipenu: pacteopsbusocti COz y BOM,
PACTBOPIBMBOCT HEOPIAHCKHX COJIH, MOJIAPHY Macy KPHOCKOICKOM
METO/IOM, MOJIApHY Macy ICCTHIALIjOM BOJCHOM MapoM

«  NpUKaKe pesy/ITaTe eKCNIEPUMEHTATHOT MEPEHsa MATEMATHUKH 1
rpaduuku

Bexbe

«  Onpebueame pacteopsbusoct CO y BoH;

«  OnpehuBarbe pacTBOP/LHBOCTH HEOPTAHCKHX CON
+ OnpebuBatbe MonapHe Mace KpHOCKOTICKOM METOZOM;

«  Onpehusame MonapHe Mace JICCTHIALMIOM BOJICHOM MapoM.

Hykuieapuu nponecn

Teopuja

« 00jacHM aTOMCKO je3rpo M OTKpHBabe

©  PaIMOAKTHBHOCTH

+ neduHuLIC MPUPO/IHY PAMOAKTHBHOCT

+  HaBene 0COGMHE PaMOaKTHBHMX 3paka (A, B, Y)
«  objacHu NPUPO/IHE PaIMOAKTHBHE HH30BE

« neduHMLIe Bpeme nosypacnana

« objacim dajanc-CoanjeBo NpaBwio Ha npumepy
+ neduHMLIE H30TOME M CTAGHITHOCT je3rpa

+ 0GjacHM 3aKOH PajIMOAKTHBHOI pacriajarma

+  HaBeJle THIIOBE HYKJIEAPHHX peaKiuja

+ 06jacHM BEWITAUKy PaJHOAKTHBHOCT, UCH]y U dy3ujy
« objacm edexT Mace

+ _oBjacHu HyK/I€apHH PeaKTop U NpUMeHy

Teopuja

«  ATOMCKO je3rpo, OTKpHBate PaJMOaKTHBHOCTH;

« TlpupoaHa paaHOaKTHBHOCT, 0COOMHE PaMOAKTHBHUX 3paka (a ,
B.yx

« TIpHpOAHH PANHOAKTHBHHU HH30BH;

«  Bpeme nonypacnana. dajaric-Coaujeo npasusio. H3otonm u
cTabuanocT jesrpa;

+  3aKOH Pa/IHOAKTUBHOT pacria/iaka;

« Hyknieapue peakimje, Bemrrauka paauoakTusHocT, duckja i
dysuja, nedekr mace;

+ Hykneapuu peakrop.

Bexbe
« mpuKake paa ypehaja 3a Mepere H ICTEKIH]Y PaHOaKTHBHOT
3paverba

Bexbe
«  Mepetbe M IeTeKLMja PaIHOAKTHBHOT 3patckba.

Hacrasa y 610Ky

«  eKCNIEPTMEHTAIHO NIPOBEPH TaCHE 3aKOHe
< ekcnepumenTanio oapeat Cp/Cv koa racosa
+  eKCTIEPMMEHTAIIHO OaIpe/H pacTBopsbrBocTH CO> y BoaH

« Tlposepa Bojn-Mapuotogor 3akoHa, I'ej-JTncakoBor 3akoHa n
LlapsioBor 3aKkoHa;

«  Onpehusame oaHoca MostapHux Toriota Cp/Cv Ko racoBa;

«_OnpehuBare pactsopbusoctn CO, y o

4. VIIVTCTBO 3A IMJAKTHYKO-METOANYKO OCTBAPUBAISE IIPOTPAMA
Ha 104eTKy CBAKOT MOJ/1a YUEHHKe YTIO3HATH CA LIHIHEBHMA H HCXOHMA, LTIAHOM PAZA H HAHHHMA OLICHHBAIbA.
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Tpesver ce peanusyje Kpos TEOPHjCKY HACTaBY M BEKOE Y YUHOHHILIM, CMIEUMJAIM30BAHO] YHHOHULI M XeMHUjcKoj aGapatopuju. Tpenopyka y opraHusaliuju HacTaBe je a ce
110 HeJlesbaMa peasiuzyje 1Ba Hac TeopHjcke HaCTaBe H OJle/betbe Ce He JIe/H, OIHOCHO ABOYac BekGH U ojiesberbe ce eau. [Ipunnkom peanmsauuju BexGHu 1 Hactase y 610Ky
oJieJberbe ce Je/u Ha rpyne o 15 yuennka. [Ipenopyuenn 6poj yacoBa no moayinuma 3a Tpehn paspen je cienehu:
o Arperarna crama (18+20 uacosa);
Xemujcka TepMoMHaMuKa (24+24 vacosa);
Xewmujcka KHHETHKA M PABHOTEKA Y XOMOreHHM M XeTeporennm cucremnma (16+18 uacosa);
Hyxsieapuu npoueck (8+4 vaca);
Hacraga y Grioky (30 uacosa).

lpunvkom peanusaimje MoJyJia OCIOHWTH Ce Ha Mpel3Haiba yueHHKa W3 OIluTe M HeOpraHcke Xemuje, aHaiuTHuke Xemuje, (usuke. [lpernopyka je 1a ce npuiMkom
ocTBapHBatba Mporpava u3pabyjy 3aauu Koju he ce MPUMEHMBATH Y NPAKTHYHO] HACTABM M CTPYYHHM MpeaMeTHMa. MHCHCTHPATH HA CHCTEMATHYHOCTH M NPHMCHH
CTEUEHHX 3HAMbA Y MPAKCH.

3a camocTaliHe BexOe yUeHHKa OTPEGHO je NPUIIPEMHTH anapaType  NpoBepy 3Hatba yueHuuKa. TIPEAIOr Tema caMocTanHuX BexGH je ceachn:
1. Onpehusarse Temnepatype ouspuihasarba.
2. OpnpehuBatbe TOMIOTHOT KaNaLKMTeTa KalopHMETpa.
3. Oapelubare TonsoTe pactsaparsa.
4. OppehuBarbe TONIOTE HEyTpaTH3aLHje.

M3Gop meTona 1 obmKa paga 3a cBakW MOAya oipelyje HACTABHMK Y 3aBHCHOCTH Ol HACTABHWX Ca/piKaja M HACTABHMX CPEJACTaBa, CMIOCOOHOCTH M MoTpeda yueHuka,
maTepujanHuX U aApyrux ycnosa. Kopuctuti BepGanHe Metoze (METOJa YCMEHOT M3jlarakma W /Mjaolika METO/a), METO/Ie JIEMOHCTpaLuje, TEKCTYaTHO-HITyCTPaTHBHE
metozie. [peioxenn obmum pana cy GpoHTanHu, paay rpynu, paay napy, MHAMBHAYATHH Pajl.

5. YIIYTCTBO 3A ®OPMATUBHO M CYMATHUBHO OLIEIbUBAILE YYEHUKA

V HacTaBM OPHjEHTHCAHO] Ka I0CTH3AkbY MCXO/Ia MPaTe Ce M BPE/IHYjy NMpOLec HACTaBe M yueHa, nocTuriyha yuennka (MpofykTH yuerwa) u conctseny paa. HacraBuuk tpeGa
KOHTMHYMPAHO Jla MpaTH HanpeJak yueHWka, KOjU ce Orjiefla y HauMHy Ha KOjH YYEHWLW MapTHLMIMpajy, Kako MPHUKYUbajy NofaTke, Kako apryMeHTyjy, eBalyupajy.
JMoKyMeHTYjy MTA. Jla Gu BpeaHOBake G110 0GjeKTHBHO M Y DyHKUHMjH yuera, NOTPeGHO je YCKIAIUTH HHBOS HCXO/IA M HAYMHE OLICHHBAKbA.

CyMaTHBHO OLieIbHBalbe je BpenHoBame nocturiyha yuenuka Ha kpajy cBake peanusoBane Teme. CymMaTHBHE oleHe ce 100Hjajy W3 KOHTPOJIHHX WM MHCMEHHX pajaoBa,
TECTOBA, YCMEHOT MCTIMTHBAHA, CAMOCTANHUX WM FPYTTHHUX Pa/ioBA yUeHHKA.

YV (opMaTHBHOM BpeHOBALY HACTABHMK OMT peGasio 1a NPOMOBHLIE FPYMHU AMjAsIOr, 1a KOPHCTH MUTakba Aa GM reneprcao nojatke w3 haukux uieja, anu u a nomorxe
pasBoj haukux ueja, 1aje yueHuumma nospatHe uHopmanuje, a nosparHe nudopmaimje 1061jeHe 01 yueHHKa KOPUCTH J1a IIPHIArO/IM MojlydaBakbe, oXpabpyje yueHuke ia
ouetbyjy KBanuTeT cBor pana. M36op uHcTpyMenTa 3a GOpMaTHBHO BpeHOBAE 3aBUCH OJ1 BPCTE aKTHBHOCTH KOja Ce BpeHyje.
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Hasus npeavera: MUKPOBHOJIOTHJA

1. OCTBAPMBAIGE OBPA30BHO-BACITUTHOTI PAJIA - OBJIMLIM U TPAJAIBE

PABPEJT:

Teopujcka HacTaBa

Beskbe IMpakTuuHa HacTaBa

Hacraga y 610Ky VkynHo

1

66 66 0

30 162

2. [IAJbEBU YYEMA:

- CTuuarse 31arsa o OCHOBHHM NOMOBHMA W3 MHKPOGHOTOTHjE;
- CTuuarse 3Hama 0 BPCTaMa M MOPHOOLIKHM U (H3HOTOUIKMM KAPAKTEPHCTHKAMA

- CrHuatbe 3Hatba 0 yTHIAjy eKOJIOUIKHX YHHHIIALA HA IMHAMHKY PacTa MUKpPOOpraHH3ama
—  VnosHaBame 0 PACTIPOCTPaHEHOCTH MHKPOOPIaHH3AMA Y IPUPOJIH M HHXOBA YJIOra Y KpysKelby MatepHje
~ Cruuare 3Haa 0 MUKPOGHUM 3araliersima

- VYnosHaBaibe ca MHKPOOPraHH3MHMa 3a 4yBarbe U CaHaLUjy JKHBOTHE CPeIHe
—  MHKpPOGHOIOUIKO HCTIHTHEAIbE BA3YXA H TA

- OssiasiaBatbe TEXHUKOM Pajia y MHKPOOHO/IONIKO] 1aGOpaTOpHjH 1 pasBHjakbe BEUITHHE U HaBHKE Koja he yuenuima oMoryhuTh ace yiubyue y paj;
- Passujaibe CHOCOGHOCTH 32 €KCTIEPUMEHTAIHH DAL, 32 I0CMATPAIbE, YOUABAILE H 3aKbyUHBAIbe.

3. TEME, UCXO/IH, IPEMNOPYYEHH CAJIP)KAJA U KJbYYHU ITOJMOBHU CAJIPIKAJA

Paspen: lpyru

Fommumu don uacosa: Teopuja: 66 uacosa; BexGe: 66 uacosa; Hacrasa y Groky: 30 wacosa;

TEMA

ucxoad
Io 3aBpuieTky Teme yuenuk hie 6UTH y cramy ja:

TNPENOPYYEHHU CAJIPIKAJH / KJbYYHHU IOJMOBUA
CAJIPIKAJA

Mopdoaomxke n
usnonomie
KAPAKTEPHCTHKE
MHKpOOpranHuzama

Teopuja:

 0GjacHH nojiesty M 3Hauaj MHKpOGHONIOTHje

 pasukyje Gakrepuje no oGmKy, rpah  BeTHYHHH
 0GjachH ojuMKe BUpyca

» 0BjacHu OCHOBHE OJUTHKE M MOJIENy NPOTHCTA

o PasIMKyje Pa3MHOKABAHC IUICCHH H KBACLA

* 06jacHU HCXPaHy MHKPOOPraHH3aMa

o pasfiuKyje aHaepoGHO M aepoGHO AMcarbe MUKPOOpraHH3aMa

Teopuja:

« lonena u 3Hauaj MUKpoGHOsIOTHje:
« Bakrepuje;

« Bupycn;

« Tporectu;

o Taechy u kBacum;

« Apxeje;

« Mcxpana MUKpoopranusama;

* AepoGHO 1 aHaepoGHO JMcarbe;

o Kunernka MukpoGHOT pacra.

Bemxbe:
o CNIPOBOAYM EKCNIEPUMEHT Y CKIA/Ly Ca NPaBHIMMA NOHALIAMbA Y

Bewxbe:
« MukpoGuonowka nadoparopuja. Ycnosu paaa. PaaHo mecto.
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MHKPOGHONIOIIKO] 1aG0PaTOPH|H NPHIPEMH MHKPOOHOIOIKH
npudop, cynose u ypehaje

KOPHCTH MHKPOCKOII

NIPUIIPEMH MIPEnapaT 1 MUKPOCKONHPa;

BPLIK NPOCTO W cI07keHO Bojerbe Bakrepuja

BPLIH MHKPOCKOTMPAthE KBACLA H TIECHH

o TIPUNPEMH CTaKIEHH NPHGOP 3a CYBY CTEPHIH3ALM]Y

© BPUIM CTEPHIIH3ALIH]Y

OnachocTu o1 nospe/a 1 Mepe 3awTute. [psa nomoh.
Mukpockonupatbe npenapara;

Ipocro Gojerse dakrepuja;

CrnoxeHo Gojerbe GakTepuja;

MHKpOCKONHpare KBaclia W IIECHH;

« Crepuinsaunja y ayTokiasy;

« Crepunmsaimja y KoxoBom JioHity.

Mukpodue pepmentaunje

Teopuja:

o pasimKyje BpcTe epMenTaumje

o ojachu aHOKCHIaTHBHE (hepMeHTaLM]e

« oGjachu ankoxoHy H wieury depveHTaumjy
« objachn cupheTHy 1 TMyHCKY (hepmenTatmjy
« oGjachu okeuzaTHBHY (epMeHTalmjy

Teopuja:

« Bpcre depmentaunje;

* AHokcuatHBHa (epMenTauMja;
« Ankoxosnina depmenTaumja;

« Mieuna depmenTauuja;

« Cupherna depmenTaimja;

« JlumyHcka depuenTanmj
* OkcunarusHa depmeHTalmja.

Bewbe
o lpunpema 1 pasiinBa TeuHe W YBPCTE XpaHJbUBE MOUIOre
« Pykyje anapatima 3a rajerbe MHKpOOpraHusama

Bembe:
o Teune u YBpcTE XpaHsbUBE MOIONE;
« Tepmocrar;

Exosoruja
MHKDOOraHH3ama

o Lentpudyra;
+ Xnambak.
Teopuja: Teopuja:

o 0GjaCHH yTHIA] PHIMUKHX YHHWIALA HA MHKPOOPraHH3Me

o 0jachH 1EjCTBO TeMIepaType, A€JCTBO CBETIIOCTH H 3paetba Ha
MHKPOOpraHH3mMe

« 0GjachH cajpiaj BOJIC Y CPEIMHH Y KOjOj KHMBE MHKPOOPraHH3MU

o OMHLIE YTHLA] XeMH]CKHX UHHHIALA

o OnHLIE YTHLIA] GHOMOLIKKX YHHUIALA

o (U3MUKK YMHKWTALK;

« JI€JCTBO Temneparype, cBeTIocTH 1 3pahiersa Ha
MHKPOOPraHH3Me;

o CanpiKaj BOAC y CPEAMHH Y KOjO] 7KHBE MHKPOOPraHH3MH;

o Xemmjckn unHOLH: pH CPEIIHHE, MOTCKYICKH KHCCOHHK,
XeMHUjcKa je/iniberba (KhcemHe, 6ase, Com);

* GMOJIOIKH YHHHOUM: CHMOHMO3a M aHTHOHO3A.

Bewxbe:
© OfIpe/u yKynaH Gpoj MHKpOOpraHmi3ama;
« KOPHCTH aHTHOMOTpaM METOTY

Bexoe:

« onpelusaibe ykynmor 6poja Mukpoopranusama nosohy KomMope 3a
Gpojarbe;

« Gpojarse KOOHH]a MHKPOOPraHH3aMA HA YBPCTHM XPaHLHBHM
noatorama;

« anTHGHOrpam veTosta.

Mecro n ytora
MHKpOOpranmsama y
npupoan

Teopu;
* HeBeJie Y/IOry M 3Hauaj MHKPOOPraHu3ama y KpyJKery MaTepHje u

eHepruje

© ONMILE U Pa3IMKYje LMKITYCe KPyKerba KHCEOHHKA, YIIbeHHKa,
a3oTa M cymnopa

» ofjachu 3Hauaj MHKpoOpraHusama y xuapocdepu

Teopu|
« Viiora 1 3Hauaj MHKPOOpraHH3aMa Y KpyJKetby Matepije i

eHepruje;
o Llukiiyc kpyskera KHCEOHHKA;
o Llukiyc kpyskera yribeHHKa;
o LuKsiyc kpyskera a3ora;
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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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oGjacHu 3Ha4aj MHKpoopraiu3ama y neaocep
objacHu 3Hauaj MHKpoOpraHusama y armocepu

o Llukiyc kpyskerba cymropa;

« 3Hauaj MMKpoOpraHusama y xuapocdepu;
« 3Hauaj MMKpoopraHusama y nenocgepm:
+ 3Hayaj MMKPOOpraHu3ama y armocepH.

Bexbe:

ozpeu ykynan 6poj Gakrepuja y Boau 3a nihe
oIpei NPHCYCTBO KoMHOPMHUX GakTepHja y BoH
ozpen (ekanHe CTpenTokoKae

nokake Gakrepuje

Bewxo

« Vkynue Gaktepuje y BOJM;

« Konndpopmue Gakrepuje y Boau:
« EjkmaHoB Tect;

o DeKajiHe CTPENTOKOKE:

*» Membpan-¢punrep Metona .

MukpoGua sarahema i
MHKDOOPraHH3MH Y
CAHAUMH H OUYBAY
KHBOTHE cpeHHe

Teopu|

00jacHu OCHOBHE OJUTHKE MATOreHHX MHKPOOPraHu3aMa
0BJACHM TOKCHUHOCT MUKPOOPraHM3aMa;

OmuLLIe YOy MHKpoopratmzama y npeunihaparby OTHagHUX
BOZIa

0BjACHM MeTaHOTeHe3y H3 OPraHCKOT MyJba IPaiCKuX 1
KaHQJIM3aLMOHKX BOJIA

o6jacHu yI0ry MHKpOOPraH13aMma y JIeTOKCHKalHjH

o6jacHu yory MHKpOOpraHi3ama y pasrpaiibi CHHTETHUKHX
XEMHJCKHX jE/IMFbEHA Y 3EMIBHIITY

oGjacHu yI0ry MHKpOOpraH13ama y pasrpajiibi Hadyre
OMHLIE YJIOry MHKPOOPraHH3aMa y pasrpajitbi OpraHckor
YBPCTOT OTHAA

Teopi
o Oprascka je/iiberba Koja Caipike CyMio]

« TOKCHYHOCT MUKPOOPraHU3AMA;

* Yjora Mukpoopranuzama y npeuninhapaisy oTnaaHuX Boja:

o MertaHorenesa u3 rpaJICKMX W KaHAIM3ALMOHUX BOJIA;

« YJi0ra MHKpOOpraHu3ama y 1eTOKCHKALMjH;

« Yjl0ra MHKpOOPraHHu3ama y pasrpajitbi CHHTETHUKHX XEMH]CKHX
jenmmerba;

« Yjiora MHKpoOpranusama y pasrpaH Hare:

« YJi0ra MHKPOOpraHu3ama y pasrpajitbi YBpCTOT OPraHCKOr OTNaa.

Bewxbe:

BpLUM GAaKTEPHOJIOLIKY HCTIPABHOCT Ba3ayXa

0/Ipe/tt MUKPOGHOIIOLIKY aHAIH3Y KOMIIPUMOBAHOT Ba3/yXa
BpIIIH Y30PKOBAHE 3eMIbHLITA

OJIpe/tH yKynaH Gpoj MHKPOOpraHH3aMa y 3eMJbHIITY
o/1pe/iu NojeiMHe (PU3KOJIOIKE rPyrNe MUKPOOpraHu3aMa y
3eMIBHIITY

Bexkd

o bakrepuosomka HCPaBHOCT Ba3ayXa

« Koxoea metosia;

« KomBrHOBaHe MeTozie (rpaBUTALIMOHO TANOXKEHe H MeMOpaH
unrpaunja)

« Mertoa Henparsa;

« Mewmpan purrpaumja;

« V30pKOBaKbe 3eMbHIIITa;

« Yiynan 6poj MHKPOOPraHH3ama y 3eMJbHIITY:

« Hurpudukatopu;

« AsoTodmkcatopu.

3aKOHCKA peryJiaTnsa

Teopuja:

PUMEHH 3aKOHCKE NpPONHce
OrmHLIe MOCTYNAK O/UIaraka GHOXa3apaAHOT OTNaa

Teopuja:
* 3axonckH npomuek;

Mebynapoauu 3akouu u ypeaoe:
Ouarame Guoxasap/HOr oTnaza.

Hacrasa y 610Ky

pajia MHKpOGHOIIOLIKE aHau3e 1aGopaTOpHjH Y MOroHumMa
XeMHjcKe HHIYCTpHje
pajia MUKpOoGHOIIOLIKE aHaiu3e y 1abopaTopHjM y noroHuma

MukpoGrosnouikanabopaToprja XeMHjcke HHIYCTHje;
MukpoGronouika 1aGopatopHja npexpambene HHYCTpHje;
MukpoGuosnouika naGoparopuje arposasoja;
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npexpambene HHAYCTPHje « Buzeo npesenrauuja caBpemMene MHKpoGHostouke aGopatopuje.
o pajia MUKPOOHOJIOLIKE aHank3e y 1aGopaTopHjH y arpo-
HHICTPHH

4. VIIVTCTBO 3A IMJAKTHYKO-METOAUYKO OCTBAPUBAISE IIPOTPAMA
Ha noueTky cBake Teme yueHHKe YTIO3HATH Ca LHILEBHMA W HCXOZHMA, TIAHOM PAja H HAUHHHMA OLCHLHBAIA.

TlpeaveT ce peanusyje Kpo3 TCOPHjCKY HACTABY M BEOKGE Y YUHOHHLM, CMICLMjaTH30BAHOj YUHOHHLM M MHKPOGHO/IOWIKO] naGapatopuju.  Ilpenopyka y opranusaumjn
HACTaBe je J1a ce N0 Hejle/baMa Pealinsyje BOYac TEOPH]CKe HACTABE M OJIesbetbe Ce He JIe/IH, OJIHOCHO BOYAC BEXKOH M ojesbetbe ce eu. [Tpuinkom peanusauuje BexkOH n
HacTaBe y 610Ky Oie/berbe ce e Ha rpyne 10 15 yuenuka. [Ipenopyuenn 6poj yacosa no Temama je cienehu:

« Mop(osotuke 1 dusmonoltike kapaxTepucTHKe MuKpoopranHzama (20 +20 uacosa);

« MukpoGe depvenTaune (6+6 uacosa);

« Exontoruja mukpoopranmsama ( 12+10 uacosa):

« Mecro 1 ysiora Mukpoopranmsama y npupoau (10+14 uacoa);

« MukpoGHa 3araliema 1 MUKPOOPraHH3MH y CAHALM[H U Oy Balby KHBOTHE cpeaune (16+16 uacosa);

« 3axowcka perynatia (2+0 uacoa);

« Hactagay G70ky (30 uacopa).
HacraBa y Gnoky TpeGa na ce peanusyje Ha TepeHy, y pajHHM OpraHM3alijama, y CreLMjaiH30BaHMM MUKPOOHOJOUIKMM J1aGopaTopujama, XeMHjCKOj MH/YCTPHjH,
NIpeXpaMOEHO] MHYCTPHH, KOMYHATHIM npejty3ehiMa, MHCTUTYTUMA 38 HCITHTHBAIbE €IEMEHATA KHBOTHE CPE/MHE.

TIpuinKoM peausalimje Tema OCJIOHMTH Ce Ha Npej3Hama YueHHWKa M3 OMIITE M HeopraHcke Xemuje, Guosoruje, oprancke xemuje. Ilpenopyka je ja ce npuivkom
ocTBapuBara nporpama uspahyjy 3azauu koju he ce npuMer-WBATH Y MPAKTHYHO] HACTABH M CTPY4HMM fpeameTHMa. MHCHCTHpATH Ha CHCTEMATHYHOCTH W MPHUMEHH
CTEUCHHX 3HAMbA Y MPAKCH.
3a camocraiie BexOe yuenuka norpebHo je NPUIPeMUTH anaparype H npoepy 3Hama ydeHunuka. [peior Tema camocTajinix BexOH je cienehn:

1. Tlpunpema H MHKPOCKOTIHPAH:e KBAcLia H IIECHH.

2. Crepuimsaunja npuGopa y Koxosom JoHILy.

3. CTepuiM3aLmja roToBor Npenapara y ayTok/iasy.

4. OnpehuBatbe GakTeponouike HCMPaBHOCTH Boje 3a nuhe.

5. MukpoGuoriolika aHaiMs3a Basjyxa.

6.01peluBatbe yKynHOr Gpoja MHKPOOPraHH3aMa y 3eMsbHITy

M3Gop meroma u obnMka pana 3a cBaky TeMy oapeljyje HacTaBHMK y 3aBHCHOCTH OJ1 HACTAaBHMX Cajpikaja M HAaCTaBHUX CPEICTaBa, CMIOCOGHOCTH M MoTpeba yueHHKa,
MaTepHjaHAX W Apyrux ycnosa. Kopuctutu BepGanHe Metoje (MeTOAa YCMEHOr H3jarama W JMjajolika METO/a), METOlE AEMOHCTpalije, METOJEe eKCIepHMEHTa,
TEKCTyalHO-HIlycTpaTHBHe MeTo/ie. TTpeioxkenn o6MuM paja cy GpoHTalIHM, paiLy rpynH, pajy napy, HHAMBHAYaIHH pal.

5. YIIYTCTBO 3A ®OPMATHUBHO U CYMATUBHO OIIElbMBAILE YUEHHUKA

'V HacTaBH OPHjEHTHCAHO] Ka IOCTH3alby HCXO/IA MPaTe Ce M BPE/HYjy MPOLIEC HACTABE H yuersa, MocTHrHyha yuenmka (NpoayKTH yuera) u conctsenn paa. Hacrashuk tpeba
KOHTHHYHPAHO /1a MPaTH HANPEaK YUCHHMKA, KOjH CE OIMIE/a y HauMHy Ha KOjM yUYCHHUM MapTHUMIKPajy, Kako NMPHKYIUbajy MOJATKe, KAKO apryMeHTYjy, eBalyupajy,
JOKyMenTY]y T, T 61 BpeaHOBaLE 510 OGJEKTHBHO My (hyHKUMjH Yuerba, HOTPEGHO je yCKIAIMTH HHBOE HCXOJIA W HANMHE OLCHHBAIbA.
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CyMaTHBHO OLieH-HBatbe je BpeHoBame nocturiyha yuenuka Ha kpajy cBake peanusoBane Teme. CymMaTHBHE OlieHe ce 100Mjajy W3 KOHTPOJIHWX WM MUCMEHHX pajioBa,
TECTOBA, YCMEHOT HCTIMTHBAIbA, CAMOCTANHHX WM FPYTTHHX PaZoBa yHeHHKA.

YV opMaTHBHOM BpeHOBabY HACTaBHHMK O TpeGasio 1a NPOMOBHLIE IPYHHH MjasIor, 1a KOPHCTH MUTarba 1a Ou reneprcao nojarke u3 haukux uieja, aiu  1a nomorse
pa3Boj haukux uaeja, Aaje yuenuunma nospatHe uHdopmatuje, a nopparie Hudopmalmje 1061jeHe 011 yueHHKa KOPUCTH /1a IPUIAro/IM MOyyaBakbe, 0Xpabpyje yueHuke na
ouemwyjy Keasurer csor paja. U360p MHCTpyMeHTa 3a GOPMaTHBHO BPEIHOBAHE 3aBUCH O/1 BPCTE AKTHBHOCTH KOja Ce Bpe/HYje.
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Hasus npeavera: HHCTPYMEHTAJIHE METO/IE AHAJIM3E

1. OCTBAPMBAIGE OBPA30BHO-BACITUTHOTI PAJIA - OBJIMLIM U TPAJAIBE

PABPEJT:

Teopujcka HacTaBa

BexGe

IMpakTuuHa HacTaBa

Hacraga y 610Ky

VkynHo

11

66

66

0

30

162

2. [IAJbEBU YYEMA:

- CTuuame 3Harba 0 HHCTPYMEHTAHUM METOJaMa aHallu3e;

- OcnocobsbaBatbe 3a PUMEHY HHCTPYMEHTAIHHX METO/1a AHAJIH3E Y MPAKTHYHO] NPUMEHH:
~ OcrocobibaBarke yueHHKa /1 CAMOCTATHO BpIIIE Y30PKOBatbe, TEPEHCKY H 1aBOPATOPHICKY aHaTH3Y y30paKa eleMeHaTa KHBOTHE CpeuHe:;

~  Passujarbe AHATUTHYKOT MULIbEIHA, OTHUKON 3aK/byUHBatba U HHTEPECOBAILA 32 3 TEXHHUKA 10CTHTHYhA y 061CTH HHCTPYMEHTAHHX MeT0a

aHanmse;

CTutaibe 31aiba o IPHPOZIHHM 3aKOHHTOCTHMA Ha KOJUMA CC 3 CHHBA]Y HHCTPYMEHTAIHE METOAC;

- Pa3sBujarbe eKOJIOLIKE CBECTH M M3rPa/iiba BPEIHOCHUX CTABOBA KOja Ce TeMesbe Ha Hauesly 106poGHTH 3a cBe.

3. TEME, HCXO/U, NPENOPYYEHU CAJAPKAJU U KJbYYHHU ITIOJMOBH CAZIPIKAJA

Paspen: Tpehn

Tomnmby oua yacosa: Teopuja: 66 uacosa; BehGe: 66 uacosa; Hacrasa y Gioky: 30 uacosa;

TEMA

HMCXOAU
[lo 3aBpuieTky Teme yuenuk he Guth y crarmy ma:

TNPENIOPYYEHHU CAIPIKAJA / KJbYYHHU IIOJMOBH
CAIPKAJA

OnTHuke MeTone

Teopuija:

o JleuHmILE PUPOJY M CBOJCTBA CBETIOCTH

« HaBEJIe MOJIEITY ONTHYKHX METO/A aHATH3e

+ oBjacHu pepaKTOMETPHjCKY aHATMZY

« JedUHHILIE 3aKOH NpesiamMarba

« objacHu npumeHy pedpakTroMeTpHje

+ OBjaCHM NONAPUMETPHCKY aHATMZY

« HBEJIe NONAPUMETPUICKE METO/IE U IIPUMEHY

« neduHMLIE Yrao poTalMje paBHH NOJAPH30BAHE CBETIOCTH

« nedunmue cieurduuny Moh onTuuke potanmje

« 00jaCHH KOJIOPHMETPHCKY aHaTH3Y

« nedunmuie JlamGep-Bepos 3aK0H, YHYTpallitby TPAHCMHTHBHOCT M
YHYTpaLlliby IyCTHHY TPaHCMHCHje

« HaBE/IC KOJIOPHMETPHCKE METOJIE H NIPHMEHY

« 00jacHy creKTpaliHe MeTo/Ie aHaln3e

«_Jedunuie ciekTap

Teopuja:

« Tlpuposia u cBojcTBa CBETIOCTH:
« llonena onTuukux mertona:
+ Pedppaxromerphicka aHanus
« 3aKoH npesiamMarba CBeTIOCT
« Ilpumena pedpakromerpuje;

« ITlonapumerpujcka aHanmusa;

« OnTHYKH aKTHBHE CyrCTanIe;

« Cneunduuna Moh onTuuke porauuje;

« Tonapumerpujcke MeTosie;

« [lpumena nonapumetpuje:

« Konopumerpujcka aHanusa;

« JlamGep-bepos 3akon;

+ VHyTpauiba TPAHCMHTHBHOCT H YHYTpaLlba 'yCTHHA TPaHCMHUCH]e:
« Konopumerpujcke metosie u nosiena;

+ CnekTpasie MeTo/Ie aHanuse;
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HaBe/Ie MOJIeNTy CIeKTpa
oBjachu crniekTpohOTOMETPH]Y Y BUABHBOM W HHpaupBeHOm aeny
cnekTpa

0GjacHH aTOMCKa arcopnuHoHy CrieKTpohoToMeTpHjy

objacku Hedenomerpujy 1 TypGoAMMETPH]Y

Cnekrap 1 nojiena cnexTpa:

CnekrpooToMeTpuja y BUALHBOM M MH(BPALIPBEHOM ety CreKTpa:
ATOMCKa ancoprinoHa cnekTpogoromerpuja;

Hedenomerpuja u TypGoaumerpuja.

Bewoe:

KOPHCTH OCHOBHE €JIEMEHTE ONITHYKHX HHCTPYMEHATA H HHXOBY
bynkunjy

NPUMEHH MOCTYNaK pedpakToMeTpHjcke aHaiuse 3a oapehuBarbe
KOHLIHTpaLIHje pacTBOpa alkoxona

NpHMeHH OCTyNaK pepaKToMeTpujcke aHaHse 3 onpehBarhe
MAaCHHX KHCEJIHHA Y yIby

NpHMeHH nocTynak pehpaKToMeTpHjcke aHaTH3e 32 ofpehuBambe 1
KOHCTPYKLHjy (asHor aujarpama cmettie GeH3eH-aleTon

NpHMEHM TIOCTYTIAK NOAPUMETPHCKe aHATU3e 3a oapehBatbe
Hero3HaTe KOHUEHTpalmje pacTBopa ehepa

NIPHMEHH TIOCTYTIAK I0IAPUMETPHICKE AHAT3E Y KBATUTATHBHE CBD;
NPUMEHH KOMIAapaTHBHY KOIOPHMETPH]CKY aHaiu3y 3a oapeluBatbef
reoxha

nprMenn (poToMeTpHjCKy aHanu3y 3a oapehusarse Gakpa

npUMeHH cnekTpodoTomMeTpHjcKy aHanusy 3a oaphusare reoxha n
xpoma

PUMEHH KAMGPHCARE CTICKTPOCKONA 38 KBATMTATHBHY aHAIN3Y
3eMHO-AJIKATHUX MeTasia

Bewxoe:

(OCHOBHH €/IEMEHTH ONTHUKHX MHCTPYMEHATA H anapara;
PedypakromeTpujcko oapehHBatbe HEMo3HaTe KOHLUEHTPALUKje pacTBopa
ankoxona;

PedypaktomepHjcko opeljuBatbe MaCHHX KHCEMHA Y YIbY:
Peypaktomepujcko opeluBatbe cvellie GeH3eH-aLeTOH W KOHCTpYHCAHe
dpaswor aujarpava;

TlonapuveTpujcko onipehyBarse Hemo3HaTe KOHUEHTpaIMje PacTBOpa
wehepa;

Ogapehusame cneunduune mohu onTruke poTauuje 3aaare CyncTaHue 1
MaeHTH]UKALMA Te CYNCTaHIK
KostopumeTpujcko onpehparse roskha KOMNApaTHBHOM METOTOM:
DotomeTpHjcko oapehuBatbe KoHleHTpalmje pacTBopa Gakpa;
CriektpodoTomeTpujeko oapeljuBate KoueHTpaimje pacteopa reoskla;
CnekrpodoToMeTpHjcKo opehrBake KOHLEHTpaLMje PacTBOPa Xpoma:
KanuGpucarbe criektpockona nomohy xus1He namre;

KBanuTaTHBHa CIIEKTPOCKONCKA aHAH3A 3eMHO-AKAHHX MeTaJa.

Meroze pasysajama

Teopu|

oGjacHu XpomaTorpadcky aHanu3y

JepuHHUILIE aZICOPMILK]Y, anCOPNILMy H ACCOPIIH]Y
JeUHULLIE jeIHAUHHY aJCOPIILHOHE H30TEpMe
HaBe/Ie MoJieNly XpoMaTorpad)cKuX MeTosa aHaiuze
objacHu aJicopnumoHy Xpomarorpadujy

o6jachu nojeoy Xpomarorpadujy

oGjachm racHy Xxpomartorpadmjy

HaBe/Ie PMMEHy Xpomarorpaduije

Teopuja:

Xpomatorpaduja;

Copnuwja;

JennauuHa acopriLHOHe H30TEPME;
Xpomatorpadicke MeTose aHannze;
Azncopriunona Xpomatorpaduja;

Iloneona xpomarorpadmja (jorcka n3mena);
Tacna xpomarorpaduja;

TMpuvena xpomatorpaguje.

Bewbe:

pasaBoju 1 okaske jone Ba®',
XpomaTorpadjoM Ha XapTujh
Pa3IBOjH CMeLlTy AMMHO KHCENHHA CHIA3HOM XpOMATOrpagujo Ha
Xaprijn

S, Ca', Mg yanasom

Beuxb

PasaBajatbe M 10kasuBatbe jona Ba®',
Xpomarorpadjom Ha XapTHju;
Paszipajasbe cveLIa aMIHO KCETHHA CHIA3HOM XpoMaTorpadjo Ha
xapruju;

Sr2', Ca2', Mg? ysnasmom

+ Paswajaibe cyellia aMUHOKHCEMHA XPOMATOrPAdHIOM Ha TAHKOM CIIOjY
« Pasusajaise u nokasusare jona u Cr>*
1 N> Ha W3MERMBatH M jOHA.

+ PasIBOjH CMellly aMHHO KHCENHHA XPOMATOrPAGMjOM HA TAHKOM C/l
« pasasoju u okaxe jone Cr’* u Ni>' Ha usmerbuBaunma
jora
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Eaextpoananutuxe
MeToje

Teopuj
« JedUHHILIE XeMHjCKe H eIeKTPOXEMH]CKe peakLinje

« HaBeJle PA3IMKY XeMH]CKHX M €IeKTPOXEMH]CKHX peaKiiuja
o nedunnie nposoanuke I u Il Bpere

« JneduHMLIE eIEKTPUYHY NPOBO/UBHBOCT

« 0Gjachu KOHCTAHTY focye

« oGjacku npuHuMn pana Konpayieor Mocta

o JleuHHILE MOSAPHY TIPOBOJLILHBOCT

o JeUHHIIE TIOKPETIHHBOCT jOHA

« OBJACHH KOHJLYKTOMETPH]CKY aHAM3Y

» nedunme dapanejee 3aKOHE eIEKTPOITH3E

« Hasejie npuMeHy MapasiejeBuX 3aKOHa e/ICKTPOIH3E

« 0GjacHu KyJOHOMETpHjy

« OBJACHM FANIBAHCKH €leMEHT

+ 0GjacHM eNEKTPOXEMUjCKH HH3 eTleveHaTa

« nedunmme Hepuerosy jennauniy

« HaBejle NOjieNy e/EKTPO/A N0 HAMEHU

« 00jacHM NPUHUMI paja METo/Ie KOMMEH3aluje

+ HaBeJle MPUMEHY METO/Ie KOMIICH3allHje

Teopui:

XeMujcke H eIeKTPOXEMH]CKE peakLuje;
[posonmum I u 11 Bpere:

EJleKTpuUHa NPOBOUBHBOCT H KOHCTAHTa TOCYJIE;
Konpaymes moct;

Mornapha npoBOLHBOCT;
TIOKPET/BHBOCT joHa;
KouaykromeTpHja;

DapajicjeBH 3aKOHH EICKTPOIH3E;
Tpumena MapajiejeBux 3akoHa
enleKTpoH3e;

Kynonomerpja;

Teopuja ratBancKor eftemenTa;
EfeKTpoXeMHjcKH HU3 efeMenHaTa;
HephcroBa jennaumna;

Enexrpoze u nozsena no namenu;
Meroza komnen3amje;

Ilpumena MeToae KOMMEH3aLHje:
IoTenumomerpHja;

« objacm noTeHHOMETPH]Y « Tlexamerpuja;

« 00jacHH nexaMeTpHjy « llonapu3aumja u HanoH pasnarara:
« JedunuiIe nonapusaLujy « EnektporpaBumerpuja.

« neduHMLIE HAMOH pasiaraiba

« OBJACHHM €IeKTPOrpaBUMETDH]

Bembe: Bewxbe:

 O/IPE/H NPOBOJUBHBOCT PAIMUHTHX €/IEKTPOIHTA;

« OJIpeaH rpaHUuHY MOJIAPHY NPOBOIBHBOCT KaIHjyM XJIOPHa;

* OJIpe/H MOKPET/HHBOCT jOHA;

 O/IpeaH HENo3HaTy KOHLEHTPALM]Y jake KHCeHHE
KOHJlyKTOMETPHJCKOM THTPALIMjOM Ca jakoM Gazom 1
cnabom Gazom

 OJIpe/iM KOHCTAHTY IMCOLMjaLIMje M CTENEeH AMCOLMjaLHje Katkjym
XJIOPH/Ia KOH/KTOMETPH]CKH

© OJIpE/IH HEMO3HATY KOHLEHTPALK]Y X/IOPOBOJOHHYHE KHCEIHHE
KyJIOHOMETPHJCKOM THTPALIHjOM

* OJIpe/H HEMO3HATY KOHLEHTPALKjy aCKOPGHHCKE KHCETHHEe
KyJIOHOMETPHJCKOM THTPALIHjOM

 OJIpe/IM KOJIMUMHY HaClIEKTpHCatha GakapHHM KyJIOMETPOM

+ OAIpEI EIIEKTPOMOTOPHY CHITY  €IKTPOIHH NIOTEHUMja TaBaHCK
cripera METOZIOM KOMIMeH3aluje

«_u3mepu BpesHocTH pH nexamerpom

Ospehupatbe NpoBoLHBOCTH

PATHUMTHX €NEKTPOIUTA;

OnpehuBarse rpaHHUHE MOJAPHE MPOBOILMBOCTH KalMjyM XJ0pH/a;
OnpehuBarbe NOKPETILHBOCTH jOHa;

KOHYKTOMETpHjcKa THTpALIHja jaKe KHCEHHE JaKoM 6a30M;
KonaykromeTpHjcka THTpaLMja jake KucesauHe ciabom 6azom;
KonmykromeTpHjcko onpehusarse

KOHCTAHTE IMCOLMjalInje U CTeNneHa AHCOLHjalnje KalnjyMm XJI0pHaa;
TIpumapHa KyJIOHOMETPHCKa THTPALHja XJIOPOBOJOHHYHE KHCETHHE;
CeKyH1apHa KyJJOHOMETPHCKa THTpaLIHja aCKOPGHHCKE KHCENHHE;
OnpehuBaRe KOMHUHHE HACIEKTPHCAFA GAKAPHHM Ky;IOMETPOM;
OnpehBarbe eeKTPOMOTOPHE CHIIE H eIEKTPOHOT NOTeHLHjasa;
Mepete pH nexamerpom;

[NoTeHumoMeTpHjcKka THTpaLMja XIOPOBOJAOHHYHE KHCEJIHHE;
IexameTpHjcka THTpauHja ochopHe KicenmHe:

TanoKHa NOTEHUHOMETPH]CKA THTpaLHja.
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* O/Ipe/H HEMO3HATY KOHLEHTPALHjy XTIOPOBOAOHHYHE KHCENTHHE
MOTEHLMOMETPHjCKOM THTPALIjOM

« OJIpe/M Heno3Haty KoHUeHTpauujy dpochophe kucennne
NEXaMeTPHjCKOM THTPALIjoM

© OJIpe/M 3aBPUIHY TAuKY TUTPALMje KO/l TAIOKHHX peakimja
MmusiepoBoM MeTOIOM

« ydecTByjey 1abOPaTOPHJCKOM HCITHTHBAkbY « JlaGopaTopuje HHIYCTPHjCKHX KOMIIaHHja;
MHyCTPHjCKHX OTNAJHMX BOJA « JlaGopaTopuje noroxa 3a npepaay
« yuecTByje y JJaGOPaTOPHjCKOM HCTIUTHBAILY Y30paka OTNAJHNX BOAF  OTMAAHHX BOJA;
Hacrasa y 610Ky « yuecTByje y 1aGopaTOPHiCKOM HCTIHTHBAKLY Y30paKa « JlaGopaTopHje HHCTHTYTA 3a HCIIHTHBAHE KBAHTETA Ba3/lyXa
Basnyxa + JlaGopaTopuje HHCTHTYTA 32 HCIUTHBAIhE KBATHTETA 3EMIbHIIITA;
 yuecTByje y :aGopaTopHjCKOM HCIUTHBAkbY Y30PaKa 3eMIbHILTA « JlaGopatopuje MHCTHTYTa 32 MCITTHBAHE KBATMUTETA NPHPOJHHX BOJA.

+_ yuecTByje y 1aGOPATOPUICKOM HCTIHTHBAILY Y30PAKA NPHPOTHUX B,

4. YIIYTCTBO 3A JTUJIAKTHYKO-METOAWYKO OCTBAPUBAIGE ITPOTPAMA
Ha nouerky cBakor Moy/a yuyeHHKe YNO3HaTH Ca LIM/LEBUMA U HCXO/IMMA, TJIAHOM Pajia M HAYMHUMa OLICH-HBakba.
Tpeaver peanusyje Kpo3 TEOPHjCKYy HAcTaBy M BexkOe y YUHOHHMLM, CrieLMjalu30BaHOj yuroHniw snabapatopuju. Ilpenopyka y opraHusalju HactaBe je jaa ce no
HeJle/baMa peajiusyje JBOYac TEOPHjCKe HACTaBe M Ojie/berbe Ce He JIeJiH, OJIHOCHO Tpouaca BeKOH H oiesberbe ce aenu. [Ipuinkom ocTBapHBaiba nporpama BexkOH 1 HacTaBe
y 610Ky ofiesberbe ce ienu Ha rpyne 10 15 yuenuka. [lpenopyuenn 6poj uacosa no Mozysiuma 3a Tpehu paspen je cieaehu:

o Onrunuke metoze (30+39 uacosa):

«  Meroze paszneajarba (10+15 yacosa);

o Texuonoruje Tpermana ornaza (26+45 yacosa);

o Hacraga y 6noky (30 uacoBa).

TIpUIIMKOM peaii3alinje Mojy.1a OCIOHHTH Ce Ha NPE/3HAA YUEHHKA W3 MaTeMaTHKe, (PH3HKE, eIEKTPOTEXHHKE, OIIIIITE K HEOPraHCKE XeMH]e, OPraHCKe XeMHuje, aHAIHTHUKE
xemuje. [lpenopyka je na ce MPUIMKOM OCTBapHBaiba nporpama u3pabyjy 3axauu Koju he ce MpUMEILMBATH y NPAKTHYHO]j HACTABH W CTPYUHHM npeaveTHMa. MickeTnpath
Ha CHCTEMATHYHOCTH M PUMEHH CTEUCHHX 3HAkbA Y NIPAKCH.

3a camocTasHe BekGe yueHHKa NOTPEGHO je pUIpeMHTH NPHGOP, Mocyhe, HHCTPYMEHTE 1 anapaType 3a POBEPY 3HaMa yueHHHKa. [IPE/UIOr TeMa CaMOCTAlIHHX BEXGH je
crenehu:
1. OnpehuBatbe 3aBHCHOCTH MHCKCA TIPETaMaba Ol TEMIEPaType.
2. Tonapumetpujcko oapelhuBarbe KoHCTaHTe GP3MHE M pela peakiiije HHBEp3Hje caxapose.
. Passajame jora CI, Br,J- 1 CNS™ KpyskHOM XpomaTorpaujom Ha XapTwiH.
. KonaykTomeTpujcka THTpaumja ciaGe KHCEHHE jakom Gasom.
. Konpyktomerpujcka ThTpaumja ciiabe knucemme caGom 6asom.
. Ilposepa MapajiejeBe KOHCTaHTE M ONpeljHBAILE KOMUHHE HACTCTPHCAH:A TACHHM KyJIOMETPOM.

NS

MsGop MeToza H o6amKa paja 3a cakn Moy oapellyje HACTABHMK y 3aBHCHOCTH Ol HACTABHHX CanpiKaja, CHOCOGHOCTH 1 NOTPEGA yueHHKa, MATEPHIATHHX W APYTHX
yenosa. Kopuetutu BepGasite MeTo/ie (METO/Ia yCMEHOT M31ararba 1 JIMjaiolika METo/1a), METOIe IEMOHCTpaLIHje, TeKCTyalHo-HiIycTpaTiBHe MeToze. [Ipeuioxkenu oGnuim
pania cy GpoHTaNHK, pajy FPYNH, pajay napy, MHAHBHYATHH pajl.
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5. YIYTCTBO 3A ®OPMATUBHO U CYMATHBHO OIIEIbUBAIGE YYEHUKA

V HacTaBM OpHjEHTHCAHO] Ka I0CTH3atbY MCXO/IA MpaTe ce M BPe/IHYjy NMpoliec HacTaBe M yuera, nocturiyha yuenrka (NpojykTH yuerba) u conctseny paa. HacraBuuk tpeGa
KOHTMHYMPAHO Jla MpaTH HaNpeaaKk yueHWKa, KOjU Ce OrJie]la Y HauMHy Ha KOjH YHYEHMLM MapTHLMIMPajy., KAaKO MPHUKYIUbajy NOJATKe, KAKO apryMEHTYjy, eBalyupajy.
JokymenTyjy uiL. Jla Gu BpeaHoBarbe G1ito 0GjeKTHBHO My QyHKUMjH yuerba, NOTPeGHO je YCKIaIUTH HHBOE MCX0/1a M HAuMHE OLeHHBakba.

CyMaTHBHO OLieIbHBalbe je BpenHoBame nocturiyha yuenuka Ha kpajy cBake peanusoBane Teme. CymMaTHBHE oleHe ce 100Hjajy W3 KOHTPOJIHHX WM MHCMEHHX pajaoBa,
TECTOBA, YCMEHOT HCIIMTHBAkA, CAMOCTA/IHHX HIIH FPYNHUX PaJloBa YueHHKa.

V (popMaTHBHOM BpeaHOBalby HACTaBHHK G TpeGao a NPOMOBHILIE IPYIHH AHjalIOr, 1a KOPHCTH NUTakba 1a 61 renepucao nojaTke u3 haukux uieja, anu 1 1a noMorne
passoj haukux uaeja, naje yueHuLmumMa noppatie HHGOpMaLje, a noBpaTHe HHPOPMALMje 10GHjeHe O yUeHHKa KOPHCTH J1a IPHIIAro/v NojlyuaBarbe, oXpabpyje yueHHKe 1a
ouetbyjy KBanuTer cBor pasa. M360p HHCTpyMeHTa 3a JOPMATHBHO BPEHOBAE 3aBUCH O/L BPCTE AKTHBHOCTH KOja Ce Bpe/IHYje.
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Hasus npeavera: SATABUBAIGE U 3AIITUTA TJA

1. OCTBAPMBAIGE OBPA30BHO-BACITUTHOT PAJIA - OBJIMLIM U TPAJAIE

PABPEJT:

Teopujcka HacTaBa Beskbe IMpakTuuHa HacTaBa

Hacraga y Giioky VkynHo

v

60 30 0

30 120

2. [IAJbEBU YYEMA:

- Cruuame 3nama o nojMosuva 3arahunaiba H 3aWTHTH T2

~ CTHuaibe 3Hatba 0 OuYBalbY 1 3AIITHTH TG O CBHX OGIHKA H BHAOBA YFPOKABAIbA;

—  CrHuatbe 3Hatba 0 HayLH O 3eMJbHIITY:

~  Cruuare OCHOBHHX 3Harba O KApaKTePUCTHKAMa W CacTaBy Tia;
~ Cruuame 3Hama o noTpeGH 1 Haunmy oGHoBe saraheHor T1a;

- OcnocobbaBarbe yueHHKa 1a CTEUEHO 3Habe MPUMEHH Y MPAKCH:
- OcnocobmaBarke yueHHKa 3a IPUMEHY 3AKOHCKE PEryaTHBe:

~ Ocniocofumanatbe y UeHHKa 32 CPEICTBA 32 3AUITHTY Ha PALY W PA3BUJaIbe CBECTH O BAKHOCTH OUYBAMA CONCTBEHON APABIbA.

3. TEME, MCXO/I!, TIPENOPYYEHU CAJIPKAJUA U KJbYYHHU ITIOJMOBH CAJIPIKAJA

Paspen: Yersprn

Tomumbu pown yacosa: Teopuja: 60 uacosa; BeskGe: 30 uacosa; Hacrasa y Giioky: 30 uacosa;

TEMA o

ITo 3aBpuieTKy Teme yueHuk he GuTH y cramwy na:

TIPENOPYUYEHH CAZIP)KAJH / KJbYUHY TIOJMOBH
CAIIPKAJA

Teopui:
+ JleuHMLIE NOpEKIIO H cacTas Ta

* Hape/le THUIOBE 3eMJbHLITA
« oBjacih nojam uBOTHE CpesHe

T0, H3BOPH H y30pUH

o JIC(PUHULLIE MOACI; TPOKEHHUX 3eMJbHLITA
sarabema b Y yTP

« 0GjacHu GHOsIOLIKE NMPOLIECE Y 3eMIBHLITY

« 0BjacH OCHOBHE H3MIKE H XeMHjcke KapaKTEpHOTHKE Tia;

« HaBeJie BPCTe M M3BOpe 3aral)erba JKHBOTHE CpeIHHe

Teopuija:

« T0: NOPEKsIo M cacTas;

« OCHOBHE KapaKTepHCTHKE T1a:

« THNOBH 3eMIbHIITA;

« JKuBoTHa cpeauna;

« Bpcre u u3BOpH 3aralierba JKMBOTHE CPeIMHE;
« Jlerpanaumja u 3aralierse 3emMibuiITa;

« Tlonena yrpoxkeHHX 3eM/bHLITA;

« buosioliku npouecH y 3emibUIITY.

Bewxb

«  BPLIM NOCTYNAK Y30PKOBAIbA JEMIBHLITA
+ ospenu dhusnuka cBojcTRA TiIA

« npumersyje viepe saurtuTe y 1aGopatopHjn H Ha Tepery

Bex6

« Haunu pana u Mepe 3amtute y 1aGopaTopHju 1 Ha TepeHy:
« V30pKoBaIe 1 IpUNpeMa YIOpKa;

«_ OnpehyBarbe (3mKHX CBOjCTBA T1a.

Teopuja:

Jaraheme Tia
+ HaBe/ie u3Bope 3arahjerba Tia

Teopnj:
« Hs3Bopw 3arahersa tia;
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« o0jacHu TaukacTe u3Bope 3arahera

« o0jacHu pacyTe u3Bope 3araljetba

« JeQuHHILIE aHTPOTIOreHa JgjcTBa

« HaBe/ie HauMH M BPCTE YrposkaBara 1 3araljera Tia

+ objacHu nejcTpo 3arahene Bojie Ha 10

« oGjachu 3araljerbe 718 YBPCTHM OTIAZOM

« HaBeJie NoTeHUMjanHe H3Bope 3arahera

« objacHu mocneuLie AeNoBaba 3arahuBaya Ha JKHBH CBET
+ _00jacHN MeXaHW3aM LUTETHOT AeI0Baka

« TaukacTu u3Bopw 3arahera:

« Pacyru uzBopu 3arabema;

« AmuTponorena nejcTsa;

« 3araljena BOjIa M HCHO ICJCTBO Ha TII0;

« 3arahere T1a YBPCTHM OTNALOM;

« Tlotenumjanuu uzsopH 3araljerba;

« Tonenuue nenosarba 3araHipaua Ha KHBH CBET;
« MexaHu3aMm LITETHOT 1e/I0Bakba.

Beub
« oapean pH BpeHocT sewmuiTa;
« oapeay canpKaj YKyIHOT 830Ta Y y30PKY 3eMbHIITA
«_OApeav yKynaH a30T y semmbuIITY

Bewoe:

o Oppehusare pH BpeiHOCTH 3eMibHIITA;

+ OpebuBarbe yKyNHOT a30Ta y 3eMILHIITY;
«_Onpehuparse ykymHor CaCO3 y seMsbHIITY.

3amTuTa T/12 011
3arahema

Teopuja:
HaBe/e NPEBEHTHBHE Mepe

« objacm ypehere xuBoTHE CpeuHe

+  HaBe/e NOCTYMKE KBANTETA MOBPLIMHCKHX H NO3eMHUX BOJA 32
norpeGe HaBO/bABAbA

« 00jacHH yTHUA]j NOBPLIMHCKHX M MOJ3eMHHX BOJA Ha (pU3HUKA H
XeMHjCKa CBOJCTBA 3eMIbHIITA

«  ONHLIE POU3BO/IHE MPOLIECE CA MUHHMAIHOM KOJIHUHHOM OTNaja

+ objacuu kopuuherbe oTnaauux sarahyjyhux cyncranim sa Hopy
TIPOH3BO/ILY

« 0GjacHH NPaBHIIHO JIETIOHOBAHE YBPCTHX OTMaja

« JeMHUIIE CAHUTAPHO-XHTHjeHCKH ypeljeHe aenonuje

«  HaBe/Ie TEXHOJIOTHjE H MPOLIECE MPOU3BO/IIE, C LIHJBEM 3aLUTHTE
Tna o/t 3araherba

+__ONHLIE NPABHJIHO O/UTArathe OMACHHX 0TNaja

Teoj
+ TIpeeHTuBHE Mepe;

«  Vpeljere JKHBOTHE CpeIHHe;

« KBajurer noBpuIMHCKHX W MOJ3EMHHUX BOJA;

«  Du3KMYKa W XeMHjCKa CBOjCTBA 3eMIbHILITA;

« [Ipou3BOaHH NPOLIECH Ca MUHMMAIHOM KOJIMYHHOM OTNaja;
« JlenoHoBare YBPCTOr OTNajxa

« CanuTapHo-XHrHjeHcKkH ypehene nenouuje;

« CaBpeMeHe TeXHONOrHje;

« Ogpnaraibe onacHor ornaja.

Bexbe:

« JAeHHUIIE H OAPEH YKYTHE OKCHJIE Y 3eMIBHIITY
« JlepMHHLIE H OIPE/IH MAKPORTIEMEHTE Y 3eMIBHILITY
+ _neMHUIIE H OAPEI MUKDO/IEMEHTE Y 3eMIbHIITY

Bease:
« Onpehupatbe ykymHux okewa y semmuury (Fe:03 1 AbOs);
+ Onpehuparse makpoenemenara (P, C, N);

+_Onpehuparse mukpoenemenara (Mn, Fe, Cu, Zn, Co, B, Mo).

Pemenujaunja sarahenor
Taa

Teopuja:

+ oBjacim nojam pememjaitie

+ OMHIIIE TEXHOMOTH]y OGHABbAMA THA

+ HaBe/e HauMHe OOHABIbAIbA TIA

« objacum xemujcky oGpajty

+ oBjackm TepwmuKy oGpany

+ 00jacHH eKCTPAKLMjy racoBa U HCMap/bHBHX CYNCTaHLM
+ oBjackm MeMGpaHCKy MUKpO(WITPaLM]y H cenapatjy
+ objacuu pemenujaumja owrehenor tia

Teopuija:

« Pemenmjaunja;

« OGHasbatbe Ti1a;

« Xemujcka o6pasa a;

« Tepmuuxa oGpana Ta;

« EKCTpaKuuja racosa u J1ako HCTIapIbHBHX CyTICTaHLIA;
« MewmBpancka MukpoduiTpalmja u cenapauuja;

« Pemenujaumja omrreheror tia;

« Pemenujaumja janosuuira;
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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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+ objacuu pemeaujaLmjy jaioBHIITa
« Jedunuie hutopemeanjaLmjy
+__oBjacHu nourymibaBatbe IerpaMpaHuX NoBpuiMHa

« @uropemeaujaumja:
« Tlowympbapaibe aerpaaupaHix NoBpIIMHA.

Bexbe:

© ONIPE/M TEWIKE META/IE H METAIIOH/IE Y 3EMIBHILTY
© OAPE/H XJIOPHAE Y 3EMIBHILIITY

+_OJIPE/IM CYMIIOp Y 3EMIbHLITY

Bewxbe:

« OppeljuBame Tewkux metana Pb, Cd, Hg u metasionza Se, As;
« Onpehuparbe XJI0pH/A Y 3eMIbHIIT,
« _OppehuBarbe CyMnopa y 3eMJbHIITY.

3aKOHCKA peryJaTnsa

Teopuija:
'+ pasmmkyje ocHOBHE 3aKoHcKe akT y oGnacTH 3araljerba M 3awTHTE
T/Ia Y HAlOj IPAKABU M €BPOMICKO] YHUH

Teopuja:

« 3aKOH O 3aLITHTH JKMBOTHE CPEMHE:
« 3axom o Ty

« Melysapoauu 3akouu 1 ypeade.

Hacrasa y 610Ky

Hacrasa y 610ky:
« BPLUIM NOCTYNAK Y30PKOBAH:a 3¢M/BHLITA HA TEPEHY

« mpeseHTyje opehuBatbe TEUIKMX MeTala U MeTanonaa y
3EMJBHIITY Y MOFOHHMA arpo3aBoAA

« MpUKake NpUMEpe aKiKje MLy MIbaBakba AerpaupaHuX Tia

+  BPUIM PEME/IHjalUjy KOHTAMHHHUPAHOT TJ1a

Hacraga v 6:10ky
+ Oburasax janosuurra;

« Obuasak arposasoa;
« Ob6unasak aenoxuja;

«  OBua3ak NolyMILEHHUX erPaIMPaHKX NOBPIIMHA;

« Bujieo npesenTaumja pemeMjacimje KOHTaMHHHPAHOT TJ1a.

4. YIIVTCTBO 3A IMIAKTUYKO-METOAUYKO OCTBAPUBAIE IIPOIPAMA

Ha roueTky cBakor MOJIy.1a yueHHKe YIIO3HATH Ca LIM/LEBHMA H HCXOIMMA, TUIAHOM Pajia M HAYHHMMA OLIeHbHBaIba.
Tpenver ce peanusyje Kpo3 TEOPHjCKY HACTaBY M BEeKOE y YYHOHMIM, CHIEUM]aNn30BaHO] YYHOHHLM naGapartopuju. Tlpenopyka y opraHusalluji HacTaBe je Ja ce no
Hejlesbama peasisyje BOYac TEOPHjCKe HACTABe W OJIeJbeHbe Ce He JeH, OJIHOCHO JBOYac BeXGOH W ofiesberbe ce aenn. TIpuiukom peanusaumje BekOH U HacTase y 610Ky

ofiesberbe Ce JIe/H Ha rpyne 10 15 yuenuka. ITpenopyueru 6poj yacoBa o MOyJMMa 3a 4eTBPTH paspen je cieach

« Tuo, u3B0pH 1 y30pi 3arahersa (10+6 uacosa);

«  Barahemwe Tra (18+10 uacosa);

« 3awrrura ia on 3arahera (14 +6 uacosa);

+  Pemeanjaunja sarahenor Tia (14+8 vacosa);

+ 3axoHcka perynaTusa (4+0 uacosa);

« Hacrasa y 610Ky (30 uacosa).
HacraBa y Gnoky Tpeba na ce peanusyje Ha TepeHy, y paaHMM OpraHu3aLMjama, y CHeLMjalIM30BaHMM JIabOpaTOpHjamMa, arpo3aBOAMMA, HA TOBPIUHHCKMM KOMOBHMA,
janoBuIITHMa, ACTIOHjaMa H MECTUMA Koja CY H3I0KEHa epo3uju. TIpenopytyje c¢ yUCCTBOBaNE Y MOLIYMIbABAH,Y YTPOKSHHX NOBPUIHA,

[punukoM peanu3aiije MOIyNTa OCTOHHTH CE Ha MPE3HAHa YUCHHKA H:

OMIIITE 1 HEOpTHCKE XeMHje, aHATHTHUKE XemHje, (H3HKe, (PUIMUKE XeMHje, TEXHOMOUIKHX

onepaunja, w3Bopa 3araliersa KMBOTHE CPE/MHE M HHCTPYMEHTATHHX MeToAa anamse. TIpenopyKa je /a ce MPHIMKOM ocTBapuBatba nporpava w3pahyjy 3aziaum Koju he ce
NPHUMEILHBATH y pakcH. MHCHCTHPaTH Ha CHCTEMaTHYHOCTH M NPHMEHH CTEUEHHX 3Halba Y NPaKCH.
3a camocTanHe BekGe yueHHKa MOTPEBHO je MPHIPEMHTH MpHGOp, Mocyhe, HHCTpyMeHTE 1 anapaType 3a NpoBepy 3Hama yueHHHKa. [IpeATor Tema caMOCTATHIX BewOH je
cnenehu:

1. Onpehupatbe Gpu3HUKMX CBOjCTaBA T/1A.

2. Onpebusare pH BpeaHoCTH 3eMIbHIITA.

3. OnpehuBarbe yKyNnHHX OKCHIA.
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. Onpehupame MakpoenemeHara.

OnpehuBarbe MUKpoesieMeHaTa.

Onpehuparbe MeTana M MeTaloMaa.

. HanpaButi KoMIijyTepeky npeseHTauujy orjiesa.

[RR-NVFN

H36op merona u 06auKa pajia 3a caky TeMmy o/ipelyje HaCTaBHHMK Y 3aBMCHOCTH OJ1I HACTABHHX Ca/Ipykaja, COcOGHOCTH M NoTpeda yueHHKa, MaTepHjaiHUX M JIYTHX yCioBa.
KopucTuTu Bepbaie MeTozie (METOJIa YCMEHOT H3araiba H IMjaliolika METO/Ia), METO/E IEMOHCTpaLIje, TEKCTyallHo-uiycTpaTHshe Metoze. [lpenoskenn oGamuy pana cy
(poHTaNHK, pany rPyNH, pady napy, HHAHBUIYATHU pai.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHBHO OLIEIbUBAIE YYEHUKA

'V HacTaBM OPHjEHTHCAHO] KA I0CTH3AbY HCXO/IA MPATe Ce M BPE/IHY]Y NMPOLIEC HACTABE U Yuera, nocTurHyha yuennka (NpoyKkTH yuera) u concrsenn paa. HacraBuuk tpeGa
KOHTHHYHPAHO JIa MPaTH HanpeJak yuYeHWKa, KOjH Ce Orjie]la y HauMHy Ha KOjH YYeHWLM MapTHLMIHPAjy, KAKO MPHKYIUbajy MOJATKe, KAKO apryMeHTYjy, eBamyupajy.
JIOKYMeHTYjy MT/L. Jla G Bpe/iHoBare G110 0GJeKTHBHO My (DyHKLMjH yuersa, NOTPEGHO je yCKIAIMTH HUBOE HCXO/Ia M HAUMHE OLICHHBAHA.

CymaTuBHO OLerHBatbe je BpeaHoBate nocTHriyha yuenuka Ha kpajy cBake peannsobane Teme. CymMaTHBHE OleHe ce 100Mjajy W3 KOHTPOJIHMX MM NHCMEHHX PajioBa,
TECTOBA, YCMEHOT MCIIMTHBAH:A, CAMOCTAIIHHX HJIH IPYNHHX Pa/loBa yUeHHKA.

V (opmaruBHOM BpeHOBakY HACTABHMK GH TPeGalo 1a MPOMOBHILIE PYTHU MJAJIOT, /1a KOPUCTH NUTara /1a GU reHepucao nojatke w3 haukux uieja, au U 1a noMorHe
pa3Boj haukux uaeja, naje yueHuuuma noparre uHpopmaimje, a nopparHe MHGopMauuje 10GHjeHe 01 yueHHKa KOPHCTH 1a NIPUJIAro/IM MOy aBaibe, OXpabpyje yueHmke aa
oueyjy KBauTeT CBOr pajta. U360p HHCTpyMeHTa 3a JOPMATHBHO BPEHOBAH-E 3aBUCH OJI BPCTE aKTHBHOCTH KOja CE BPE/HYje.
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Hasus npeavera: IPEPAJIA U OJUTATAIBE YBPCTOT OTIIAJIA

1. OCTBAPMBAIGE OBPA30BHO-BACITUTHOTI PAJIA - OBJIMLIM U TPAJAIBE

PABPEJT:

Teopujcka HacTaBa

Beskbe TlpakTuusa HacTaBa

Hacraga y 610Ky

VkynHo

v

60 30 0

30 120

2. [IAJbEBU YYEMA:

~ CTHuArbE OCHOBHHX 3HaIba 0 W3BOPUMA W THIOBHMA UBPCTOT OTAA, CACTABY, (MBHUKHM, XEMHCKHM H GHOTIOUIKIM CBOJCTBMMA UBPCTOT OTNANA;
- Cruuame 3Haba 0 (YHKLMOHATHUM €IEMEHTHMA CHCTEMa 3a yNpaB/batbe OTMAJOM: HACTajakby OTNAja, PYKOBakby OTNAZOM HA H3BOPY, CaKyIbatby, TPAHCTIOPTY,
cenapauujy, 0Gpajy  JIeTIOHOBakbY OTraja.

- VnosHaBaibe ca yNpaBIbareM ONaCHHM H PaIMOAKTHBHHM OTIALOM;

- Vno3HaBaibe 3aKOHCKe peryjatue y 00/1acTH npepaje u ojjlarama YBpeTor OTrnaja;
- OcniocoGubaBarse yueHHKa J1a CAMOCTATHO BPLIC Y30PKOBAKsE, TEPEHCKY M 1aGOPATOPHjCKy aHATH3Y OTNaja;
- PasBujarbe aHAIMTHYKOr MHIILIBEHA JIOTHUKOT 3aK/bYUHBAH:A;
- PasBHjarbe eKOJIOLIKE CBECTH H MHTEPECOBalba 3a TEXHWUKa 10cTHrHYha y 061acTH npepajie M O//1araa YBPCTOr OTNaza.

3. TEME, HCXO/I!, TIPENOPYYEHU CAJIPKAJU Y KJbYYHU ITIOJMOBHU CAJIPIKAJA

Paspen: Yerspra

Tommuwisn dorn wacosa: Teopuja: 60 uacosa; BexGe: 30 uacosa; Hactasa y Groky: 30 wacosa;

TEMA

HCXOMN

o 3aBpuiety Tewe yuennk he GuTh y cramy na:

MPENOPYYEHHU CAJIPIKAJH / KJbYYHHU IOJMOBHA
CAIPKAJA

‘OcHOBHH I0jMOBH 0
4BpCTOM OTNANY

Teopui:
« oGjacky wWTa je YBPCTH OTIAZ, KAKO HACTaje H

npoGaeme Koje y3poKyje ycie/l HealeKBaTHOT NOCTy Makba

Teopuj:

OCHOBHH MOJMOBH O YBPCTOM OTMAZY. AeHHULIM]ja UBPCTOT
ornana;

* pasiuKyje KaTeropuje, BpeTe oTnajia, akTHBHOCTH H JIOKaluje o Tlopeksio uBperor ornaja;
HacTajama W K1ackduKaimje oTrnana « Knacudukaumja usperor otnaa;

o oBjacHu yTHLLaj pasIMuMTHX haKTOpa: CTEeneHa eKOHOMCKOr o V30pKOBate W UCTIUTHBAILE CACTABA YBPCTOT OTNAA;
pasBoja, reorpadicKor MoovKaja, AOKaLHje M rOMMIILEr 1062 Ha « OstpelyBarbe UIHIKHX, XeMHCKHX H GHONOWIKMX
Y/Ie0 KOMIIOHEHATa y KOMYHAHOM UBPCTOM OTNay KapaKTepHCTHKA UBPCTOT OTNaja.

o oBjacHu HauMHE y30pKOBakha CTaMGEHOT, KOMEPLIJATHOT 1
MHyCTPHCKOT OTNaJia M HAYMHE M 3HAuaj MCMIMTHBAA CACTaBa
uBpCTOr OTNAjA

o pasiukyje Haunne 3a ojipeluBarbe GUIMUKUX, XEMHMjCKHX U
GHOIIOWIKMX KAPAKTEPHCTHKA YBPCTOT OTNA/A

Bewxbe: Bembe:

© NPUMEHH MEpE 3alITHTE NIPH Pajly ca oTNaioM

o Hauun pajia u Mepe 3airmuTe y 1aGopatopuim 1 Ha Tepeny;
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o ozpear MOPOIIOLIKK cacTaB cTambeHor oTrnaaa

« V3umaibe y3opaka u onpelhusare Mopdosiouikor cacrasa
UBDCTOr OTNaja.

Cakynsarme n Tpervian
uBpCTOr OTHANA

Teopu|
« 0GjacHu HauMHE NOCTYTIakba ca OTAJIOM y HHCKHM CTaMGeHHM

Kkyhama, BHCOKHM 3rpajiama, TPKHHM H NOCJIOBHHM LEHTPHMA H
WHYCTPHICKHM MOCTpOjerHMa

« 0GjacHu MPUMApHO H CEKyHIAPHO COPTHPAILE OTIIANA, HHXOBE
NPEHOCTH M HEIOCTATKE;

* 0GjacHH YJIOrY LIEHTPA 3a CaKYIbatbe OTNAAA, OTKYMHHX LEHTPa
1 TpaHchep cTaHnua

« oBjacHm NpoGiIeMe CKAIMIITENA OTHAA: MUKPOGHOTOIIKY
pasrpajiy, ancopriumjy ¢iiynsia v KOHTaMMHaUH]y

© OMHIIIE PyUHH, MEXaHHUKH H NI0/I3EMHH ITHEYMATCKH METOJ(
caKymnbata YBPCTOr OTNaja

* Pa3nHKyje KOHTEjHEPE 3a CaKyT/batbe YBPCTOr OTNA/Ja H BO3WIA 32
CaKymbate 1 TPAHCTIOPT YBPCTOT OTNaja

* ojacHu MpoLEC, YCIOBE H MOCTYNAK KOMIOCTHPak:a

Teopnja:
o PyKkoBambe YBPCTHM OTNAIOM Ha M3BOPY HACTajatba;

« CopTHpatbe M CKIaMLITERE YUBPCTOr OTNAA;
« Mertosie cakynbaka YBPCTOr OTNaza;

« Onpewma 3a caKynsbatbe YBPCTOr OTMa/A;

« Cakynsbate H TPAHCTIOPT UBPCTOT OTNAjA;

« Komniocrupatbe.

Bewbe:

* M3padyHa KOJMUMHY M Gp3uHy HacTajara 0TNaja NpemMa nojauumMa
3a u3abpauy crambeny obnact

« oipeu rycTuHy oarosapajyhier y3opka ornaja

Bembe:
« OnpehuBatbe KONHUYHHE KOMYHATHOT OTMAja;
o OsipelnBarbe cpeirbe rycTHHE YBPCTOr OTHaja

Penukaazka u Tperman
ornana

Teopuj:
« 06jacHu Mepe y XHjepapXHjH yrpaBibatba OTMALOM N0 PeoCIeay

npHopHTeTa

 Pa3IMKYje Ba3/lyluHy, MarHeTHY, HHYKUHMOHY, MHEPUHjATHY W
OINTHYKY cenapaimjy

* 0GjacHH MOCTYMNKE H MPEAHOCTH PELIMKIAKE NIACTHKE, Nanupa,
CcTaKua, ryme, TeKeTHIa, reoskha u Genor uma

« pasmKyje 3K, XeMHcKe, TepMHUKeE 1 GHOIOLIKE MeTote
obpane otnana

« pazmKyje GHOJOLIKE NIOCTYIIKE OGPA/E OTNAJLA: KOMIOCTHPAILE 1
aHaepoGHy anrecTHjy

« HABE/IC BPCTE OTINAA MOFO/IHE 32 KOMNIOCTHPAHE

« 0GjacHH NPHHLMINE KOMIOCTHPAHA, IPHXBATILHBOCT KOMIOCTHpaIba
¥ TIOKa3aTesbe KBATHTETa KOMIIOCTA

 HaBeJle NI0/iesy GHOMace, CHPOBMHE M YCIJIOBE 3a HACTaHak Guoraca,
cacras 6uoraca, Torory moh u npumeny Guoraca

« oGjachn daze 10GHjara GHOraca, WMy NOCTPOjerba 3a A00HjaHE
Guoraca u pyKosatbe GHOracom

 HaBE/Ie YCII0BE 3a CNIA/bHBAHE OTNAIA, IPEIHOCTH U HEAOCTATKe
cnambuBama

Teopuja:
© MeTorie 3a TPeTMaH UBPCTOT OTNAjA H MOAENa;

o Penykiaxka 1 NOHOBHa yrorpe6a uBpcTor oTnaja;

o [locTynuu 3a peuMKIaKy NIacTHKE, Nanupa, CTaka, ryme,
TexcThna, reoxha u Gestor mva;

© BHOJIOWIKH TPETMaH YBPCTOT OTNaja;

o Komnocthpatse;

® AnaepoGHO pasnarame;

o CnasbuBate OTnaza;

 JlenonoBatke UBPCTOr OTNAA.
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« 00jacHH NPHHLKIE Cra/bHBakba OTNANA H IIeMy CHCTeMa 3a
cnajbuBambe OTnaja

« 00jacHH pasjiMunTe HaunHe TepMuUKe obpajie oTraza:
racuduKauujy, MHPOIH3y M IIa3vMa Npouec

o PA3IHKYje yTHIH3AUMOHE H IMKBH/IALHOHE NOCTYIKe

* PA3IHKYje CMET/IMLITA W CAHUTApHE JIeTOHHUje

Bewbe:

© OIPe/IM CACTaB OTNAA KOjH Ce OUIaKe Ha JACTOHH]Y rocse
M3/1Bajarba MaTepHjaia KojH ce PeLHKInpa

« H3pauyHa 32 KOJMKO CE CMatbyje Ha FOAMIILEM HHBOY KOHUHHA
JIeNIOHOBAHOT OTINA/1a AKO C& PELMKIMPA IJTAHHPAHA KOHUHHA
ornana

« WICHTH(UKYje PA3THINTE BPCTS MAACTHYHOT OTNAZia HA OCHOBY
HIeHTH(UKALIMOHOT KOJla

* O/Ipein caapikaj Bare YBpCTOr OTNAAa

« KOMIOCTHPA GHOPA3rPajMB OTNA1 y 1aGOPATOPHICKOM KOMIIOCTEpY

 M3pauyHa TOmI0THY Moh Metanor uspeTor crambenor opriaja

Bembe:

« Peunknaska usperor otnana;

« OnpehuBatbe BAaKHOCTH YBPCTOr OTNANA;

« JloGujame KommocTa;

« CaspeBarbe 1 cTabuAM3ALMIa KOMIIOCTa;

« Ontpehusarse TonoTHE MOhH UBPCTOr Opriazia.

JlenonoBame ornaga

Teopu

© 0GjacHH yJIOry CaHHTapHe JCOTOHH]E y CHCTEMY YNpaB/batba
oTnajom

o pazankyje hienujy u MGT, IHEBHY U 3aBPLIHY NPEKPHBKY

« 00jacHHM HacTajarbe NPoLE/IHE BOJIE Tj ACNOHU]CKOT (pUiITpaTa 1
YJIOry HEenpomycHe NMoiore Ha AeNOHHjH

« HABE/IC MPEHOCTH, HEIOCTATKE M Moryha petiera caHuTapHor
JIENIOHOBakbA

« 0GjacHu MeToJIe OJUIararba YUBpCTOr 0TNaja

« HaBejle (haKToOpe KOjy yTHUY Ha H3GOp CaHHTapHe JCNOHHje 1
CBOjCTBA MOKPHBHOT MaTepHjana

o OGjacHH NPOMEHE CACTABA ACTIOHH]CKOT Iaca H MPOLEHUX BOJA N0
dasama

Teopuja:
o ONuITH NPHHLMITH CAHUTAPHOT 1CTIOHOBA-A;

* 3Hauaj CAHUTAPHOT JIETIOHOBakA;

« [IpeiHOCTH H HEOCTALM CAHHTAPHOT CTIOHOBANb:
« DaKTOPH KOjH yTHHY Ha H300p CaHUTapHE JIENOHKjE;
o Ilparelie nojase Ha AenoHMjH;

« CBojcTBA MOKPHBHOT MATEpHjalia Ha JACTIOHHH.

Bewoe:
 U3pauyHa noTpeGHy MOBPLIHHY ENOHH]E 3a OjUIarare opraja
« oipe KoehHuMjeHT duTpaumje Tia

Bexbe:

« OnpehuBaibe KanauuTera AenonHje;

« McniuTnparbe koeduumjenta duirrpaumje T1a y 30HH npeasuheHoj
3a JICTIOHH]Y.

Tpoueane Boje Aenonuje

Teopuja:

« o0jacHu HacTajaibe W MPOMEHY CacTaBa MPOLEAHHX BOAA Y
3aBMCHOCTH OJ1 BPEMaHa KOje je MPOTEKIIO 071 O/yIaratha

* HaBe/Ie C/I0jeBE M CBOjCTBA BULLEC/IOjHE BOJOHENPOIYCHE MOLIOre
CaHHTapHE JeToHuje

© OMHLLIE I/Ie CE NOCTABIbA M KAKO (hyHKLMOHHIIE IPEHAXKHHN CHCTEM 3
caKynbabe AeNoHujckor ¢punTpara

Teopuja:

* 3aLITHTA TIO3EMHUX 1 MOBPLIMHCKUX BOJA O NPOLIEAHNUX BOAA
Jienonuje;

« Mzpana BojoHenporycHe noajiore Aenouuje;

o JIpeHaKHH CHCTEM 32 CaKYTbakbe ACTIOHHjCKOT BunTpata n
PpeunpKy.Iauuja;

« Tperman enoHujckor (pUITpaTa ¥ peLpKysiaLmja;
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» 0GjacHH yJI0ry peuHpKyaluje NpoLeHNX BOJA H BE FeTalHOHHX
(untepa
© HaBeJIe TPeTMaHe I0ToHHjcKor uiITpaTa

« [lom3atbe BOAO3AITHTHON Mojaca LymMe OKO oasiHe 30He, Kao
HOBA TEH/CHUM]A Y 3AITHTH W €KOHOMHjH BOJA.

Onpema na nenonnjama

Bembe: Bexbe:
© [IPOLIEHH KOJIMYMHY JIEIOHU]CKOT (uiTpaTa « OzipehuBatbe KOJIMUMHE JIeNOHHjcKOr (uaTpara.
Teopuja: Teopuja:

« HaBe/le CBE NOTPeGHE 0GjeKTe 1 ONPEMY Y NPHjEMHO-OTNIPEMHO] 30HH
Jenonuje
» 0GjacHH TEXHOJIOTH]y /IENOHOBAA

« [IpHjemo-oTrpemMHa 30Ha Ha CTIOHH]H;
« MexaHu3almja 1 TEXHO/IOTHja 1CTIOHOBabA.

Vnpagibame n KOHTPoIA
pajia caHHTApHE IeNOHHje

Bewoe: Bewoe:
* W3/} LIEMY NPHjEMHOT JIeJ1a AeToHH]e « lllemMaTckn nprKa3s MpUjeMHOr Aea AeMoHuje.
Teopuj: Teopnja:

« HaBe/le nojaTke Koje Tpeba aa canpiky npareha 10KyMeHTalmja 3a
0TNajl KOjM Ce O/LIAKE Ha CTIOHH]Y

* HaBEJIe 1APAMETPE H YUECTANOCT IHXOBOI Meperba NpH npaherby
CTakba MPOLE/IHE BOJIC, ACTIOHH]CKOT raca H NOJI3eMHE BoJie

« o0jacHu MeTOjle peMe/ijaLuje Ienonuje

* pasfMKyje OfLMje Y OKBHPY YNpaBibakba OTNaJ0M Koje
Npe/ICTaBsbajy TPOLIAK, @ KOje EKOHOMCKY 100MT

o TlpHKynbatbe NojaTaKka o BPCTH W KOJHUHHH JCTOHOBAHOM
OTNAjHOT MaTepHjasia;

» CBako/HeBHO H nepro/inuHo npaherbe M KOHTPOIA KBaUTeTa
BOJIC, Ba3/lyXa M T/Ia Ha ICTIOHH]H H Y OKOJIHHH JIeTIOHHUje;

» Pemenmjaumja nenonuja;

« EKOHOMCKa aHa/H3a NPHKYTJbara i 0Gpajie UBPCTOr OTNaja.

Bewmbe:
* OJIpe/IM CacTaB M U3padyHa noTpeGHe KOJIMUUHE NOKPHBHUX
Marepujana Ha ACMIOHU]H

Bewoe:
o Mcnutiparbe CBOJCTBA M KOJIMYHHE IOKPHBHUX MaTepHjaia.

Yupasbare onacHumM
oTnagom

Teopuija:

© HaBe/Ie CBOJCTBA H MO/IEITY OMACHUX CYTICTAHLM NPEMa HauMHY
HETIOBOJBHOT /1€/I0Baba

« pasmKyje O3HaKe U KaTeropuje ONacHor oTNafa

« pasuKyje HauuHe 32 YHOC ONACHMX CYTICTAHIM Y OPraHW3aM 1
HHUXOBO aKyTHO H XPOHHYHO J€jCTBO

« PasIHKYje HETOKCHUHE H TOKCUUHE CYTICTAHILE

« OBjacHi MeToze 00pajie 1 HauMH JENOHOBaa ONIACHOT OTNaAa

Teopnja:

« Jledmnucarse onacHor oTnaza;

o Mentudukaimja onacHuX cyncTaHmy:
Kateropuje onacHor oprazia Koji ce KOHTPOTHIIE;
TTpoueHa pusKKa no 3/1paejbe YoBeKa;

o MoryhHoCT peuukiake OnacHoOr oTrnaza;

« OBpazta onacHor oTnaa;

« Opnnarame OnacHor oTnaja.

Besxbe:

o uaeHTH(DHKYjE OnacaH OTNa npemMa GpU3MUKO-XEeMHjCKHM
ocoGHHaMa, pemMa yTHLA]y Ha 31PaBibe Jby/IH  NIPeMa yTHLIajy Ha
JKMBOTHY CPE/IHH

Bewoe:
o Maenrudukamja onacHor otnaja.

Vupassame
PAAMOAKTHBHHM 0TNALOM

Teopui:
* HABE/IE M3BOPE HACTajatba M KATETOPHjE PaIHOAKTHBHOT 0TNaja

© 00jacHH IITETHO JIECTBO Pa/IMOAKTHBHUX MaTepHjaia Ha 3/1paBibe
JbY/IM ¥ LUWJb TIpEpazie HCKOPHIIREHOT ropuBa M3 HYKJIEapHHX
eneKTpasa

Teopuja:
« V3BOpH HacTaHKa M KaTeropHje paiHoakTHBHOT 0Tnaja;

o Pa/IMOaKTHBHM MATEPHjAlIM M HHXOB YTHLLA] HA HOBEKa;
« MoryhHocTH peunkiake H3Bopa paiHOAKTHBHOT 3payerha;
o Jlenoxuje paiMoaKTHBHOT OTMAAA;
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+ 0GjacHH HauKHe OJUIarara PajHoaKTHBHOL Opriajaa

» Moryhu HaunHH O1ararba pagHoaKTHBHOT OTMa/A.

Benbe:
© M3Da/IH WIEMATCKH NIPHKA3 O/UIAra/MIITA PAIMOAKTHBHOT OTMaja

Bembe:
o llleMaTCKH NPHKA3 O/IAraMIITA PAIMOAKTHBHOT OTNAAA.

3aKoHcKa pel

Teopuja:

© HaBe/Ie PUHLIKNIC YTIPaBbatsa YBPCTHM OTMa oM y EBPONCKO] yHMjH

« oGjacHu wTa ypehyje 3aK0H O NMOCTyNatby ca OTNaAHHM MaTepHjama

« OBjacHH MOZIENY ACTIOHH]a 1 FHXOBY HAMCHY 10 JIHPEKTHBH O
JIeTOHOBakbY 0TNaja

Teopuja:

« EBporicka 3aje/iHuLa 1 cTpaTeruja ynpassbatba OTNaaoM;

o WHTerpaiHu cHCTeM ynpasibarba YBpCTHM oTnazom y Cpouju;

o TIDABHAHUK O MepaMa 3ALIITHTE KHBOTHE CPEAMHE HA ICTIOHHaMa;
« HopmaTusu 3a HauMHe NocTynama opraaom.

Bewxoe:
o M3BPLUM AHATH3Y Yy NPaB/batba H3a0PaHUM CaCTOJKOM YBPCTOT
Opniazia y cKiajty ca 3aKOHCKOM PeryJjiaTHBOM

Beuxbe:

o Ananusa n3abpaHor cacTojka YBPCTOr OTNAja y CKay ca
3aKOHCKOM Pery;1apiBoM (H3BOPH, CBOJCTBA, TPETMaH 1
ojnaraibe).

Hacrasa y 6a0ky

Hacrasa y 610Ky
* Mpe3eHTyje NPUjeMHO OTMPEMHY 30HY JCMOHHje U MeToe

JIeNoHOBabA OTNANA

* ydecTByje y Npoue/ypH NocTynarba ca oTrajioM oJ1 npujema oTnaja
Ha JICTIOHH]Y /IO HEroBOr OJUTaraba

* yuecTByje y CaKyribakby NojaTaka M Boherby J10KyMeHTaluje o
TPHMILEHOM OTTIay

© YUECTBYje y €BHCHTHPatby, COPTHpatby M HaunHy oGpajie
CaKyMbEHHX CeKyHaPHHX CHPOBHHA

o yueCTRyje y MOCTYTIKy IPHKYTUbarba i 0GPaAE ACTIOHHCKOT
(urpara

o YUECTBYje Y MOHHTOPHHTY KBATHTETA NOBPLIMHCKHX H MOI3EMHHX
BOZIA

© yuecTByje y NpoLecy PeLHKIake pasIMuMTHX OTNAHHX MaTepHjaia

« uspabyje weme nporeca peUMKIaKe PasiHUMTHX OTNAHHX
matephjana

Hacraga y 6.10Ky:
o OBuasak caHUTapHe ACMOHHje;

o Ocmatpatbe W HeHTH(UKOBaKbE MojaBa 3arahuBarba
MOBPIIMHCKHX M NO/I3EMHHX BOJA JICTIOHHjCKHM (riITpaTom:

« TlpuKynbae NojiaTaka o CTPYKTYPH H KOJIHUMHH JICNIOHOBABOT
OTNAJIHOT MaTepHjasia;

« OGuIa3ak nocTpojerba 3a NPUKYIbatbe, COPTUparbe 1 0Gpaty
CeKYH/IaPHHX CHPOBHHA;

« YTio3HaBaibe Ca TEXHOMOLWIKMM MPOLIECOM PELHKIIAKE PasIHIHTHX
OTNAjHKX MaTepHjaa.

4. YOYTCTBO 3A JTUJIAKTHYKO-METOAUYKO OCTBAPUBAILE [IPOTPAMA
Ha nouerky cBakor MO/y/1a yueHHKE yTO3HATH Ca LIMILEBUMA M HCXO/MMA, TUIAHOM Pajia U HAYMHHMA OLICHHBabA.

Tpeavier ce peaiiusyje y yunoHHL, CrieUHjain3oBanoj yunonniw nadapatopuju. [peropyka 3a opraumsaimjy HacTase je 1a ce Mo He/lesama peaisyje ABOUAC TeopHjcke
HACTaBe M O/IL/bEILE CE HE JIeTH, OHOCHO JIBOYAC BEXKOH M ofie/berbe ce enu. [Ipunnkom panusauuju BexOu 1 HacTae y GOKY Oflesberbe Ce e Ha rpyne 10 15 yuenuka.
Tpenopyteni Gpoj 4acoBa Mo MOZy/UMA 32 4eTBPTH paspen je crenehu:

« OCHOBHH N0jMOBH 0 UBpCTOM oTrazy (5+2 uaca);

o Cakynbarbe H TpeTMaH uBpeTor otnaa (8+4 vaca);

o Peunknaka u Tperman ornana (20+10 uacosa):

o JlenonoBatbe oTnana (5+4 yaca);

« Ipouenne Bosie aenonuje (5+2 yaca);

« Onpewma na nenonujama (3+1 yacosa):

« Ynpabibatbe H KOHTPOJIA pajla caHuTapHe Jienonuje (6+2 vaca);
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« Ynpassbatbe onacHiuM otnazaom (4+2 uaca);

« YnipaBbatbe paarioakTHBHUM oTrnazom (2+1 waca):

» 3aKoHcKa perynatua (2+2 uaca);

« Hacrasa y 61oky (30 yacosa).
Hacrasa y 610ky TpeGa j1a ce peanusyje Ha TepeHy, y paiHHM OpraHM3alMjama. LEHTPHMA 3a CaKyT/bakbe CeKyHIAapPHHX CHPOBHHA, PELMKIKHAM LEHTPUMA, TPAICKHM H
caHuTapHuM Jienonujama. Tlpernopyuyje ce yuectsoBawe y akuujama cakynubawa nanupa, TET avGanaie, anyMHHHjyMCKMX JIMMEHKH W JIDYIMX PELMKIAGHIHUX
KOMIIOHEHaTa.

TIpHAKKOM peanu3alinje MOJLy/1a OCTIOHUTH Ce Ha Mpe3Hakba yueHWKa U3 MaTemMaThke, (Ju3KKe, ONIITe H HEOPraHCKe XeMHje, OPraHCKe XemHuje, H3Bopa 3araljuBarba JKHBOTHE
cpearHe, HU3MUKE XeMHje, eeKTPOTEXHHUKE, TEXHOIOLIKHX Onepaluja M HHCTPYMEHTAIHUX MeToza ananmuse. [lpenopyka je Ja ce MPHIMKOM OCTBapHBaiba Mporpama
u3pallyjy 3a/1aum Koju hie ce NPUMEHHBATH y NPAKTHYHO] HACTABM W CTPYUYHHM NPEAMETHMA. MIHCHCTHPATH Ha CHCTEMATHUHOCTH W NIPUMEHH CTCUCHHX 3Hakba Y NPAKCH.
3a camocTanHe BeskGe yueHHKa MOTpEGHO je MPHNpeMHTH MpHGOp, nocyle, HHCTPyMEHTE H anapaType 3a NpOBEpY 3Harwba yueHuuKa. [IPEiIOr CAMOCTATHHX BEXGH je
cnenehu:

1. OnpehuBarse MOP(OTOWIKOT CacTaBa YBPCTOT OTHAA.

2. lllemaTcKu NpHKa3 NPHjEMHOT Ae/a AETOHHUje.

3. Wpentudukaumja onacHor otnaja.

4. lllemaTcku NpUKa3s OANaraiMiITa PaHOAaKTHBHOT OTMAAA.

H36op metona u obamKa paja 3a cBaky Temy ofipeljyje HaCTaBHHK y 3aBMCHOCTH OJI HACTABHHX Ca/Ipikaja, CIOCOGHOCTH M MOTpeba yueHHKa, MaTepHjaIHHX U IPYTHX yCIoBa.
Kopuctuty BepGante MeTosie (METOIa YCMEHOT M3/arakha H IHjalolika METO/a), METO/Ie ICMOHCTpalIHje, TeKCTyanHo-uiycTpatieHe MeTozie. [Ipetoxkenn 06w pana cy
(ponTanuu, pajiy rpynu, pajiy napy, HHAMBHIYaIHH paj.

5. YOIYTCTBO 3A ®OPMATUBHO U CYMATHBHO OLEIbUBAILE YYUEHUKA

'V HacTaBM OpHjEHTHCAHO] Ka I0CTH3atbY MCXO/IA MpaTe ce M BPe/IHYjy NMpoliec HacTaBe M yuera, nocturiyha yuenuka (NpojykTH yuerba) u conctseny paa. HacraBuuk tpeGa
KOHTMHYMPAHO Jla MpaTH HaNpeaaKk yueHWKa, KOjU Ce OrJie]la Y HauMHy Ha KOjH YUYEHMLM MapTHUMIHMPajy, KaKO MPHKYIMIbajy MOJATKE, KaKo apryMeHTyjy. eBalyupajy.
JokymenTyjy uti. Jla Gu BpeaHoBaibe Grito 06jeKTMBHO My QyHKUMjH yuerba, ToTpeGHO je YCKIAIUTH HUBOE HCXO/Ia H HAYMHE OLIeHHBAbA.

CyMaTHBHO OLeIbHBalbe je BpenHoBame nocturiyha yuenuka Ha Kpajy cBake peanusoBane Teme. CymaTHBHE OlleHe ce 100Hjajy W3 KOHTPOJIHHX WM MHCMEHHX PajoBa,
TECTOBA, YCMEHOT HCIIMTHBAkA, CAMOCTA/IHHX HIIH FPYNHUX Pa/loBa YueHHKa.

V (popMaTHBHOM BpeaHOBalby HACTaBHHK G TpeGaso a IPOMOBHILIE IPYIHH AHjalIOr, 1a KOPHCTH NUTakba a G renepucao noxarke 3 haukux uieja, anu 1 1a nomMorne
passoj haukux uaeja, naje yueHuumumMa noppatie HHGOpMaLje, a noBpaTHe HHPOPMALMje 10GHjeHe O yUeHHKa KOPHCTH J1a IPHIIAro/ik NojlyyaBarbe, oXpabpyje yueHHKe 1a
ouetbyjy KBanuTer cBor pasa. M360p HHCTpyMeHTa 3a JOpPMaTHBHO BPEHOBAHE 3aBUCH OJI BPCTE AKTHBHOCTH KOja Ce Bpe/IHYje.
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Hasus npeavera: IPUMEHA PAYYHAPA YV OBPA/IN TOJTATAKA

1. OCTBAPUBAIA OBPA30BHO-BACIIMTHOI PAJIA - OBJIMIH U TPAJAIE

HACTABA
PA3PEJ{ Teopujcka BexGe . Hacrasa y [TIPAKCA VKVITHO
HacTapa GaoKy
v 0 60 0 0 0 60

Hanovena: y TaGesn je npukasa roaniusH or 4acosa 3a caki 05K pasa.

2. HMJbEBH YUEIA:

OcriocobubaBatbe 3a KopHihere OCHOBHHX HH(OPMAIIMOHKX CHCTEMA;

PazBujare ciocoGHOCTH J1a NOCTaHKY, Gellerkerby yBarby MAHHITYHCAlby 00paju H aHATH3K MoJIaTaKa;

OcnocobsbaBarbe y (yHKLUHOHHCAbY pauyHapCKUX CHCTEMa, HAYHHMMA CHIYPHOT YyBaka M0JaTaka U OOJIMKY 3amnca nojaraka;

OcniocoGbasarbe 3a paj ca 6asama nojaraka;

Passujare criocobHocTH 3a yuemhe Ha pasBojHUM cuCTEMHM;
Ocnocobbabarbe 32 06pay TabenapHuX nojataka.

OcnocobbaBarse 3a MpeseHTalM]y MOAATaKa JOKATHO H Ha MHTEPHETY:
OcnocobsbaBarbe yueHHKa 1a PA3IUKYjy 106p0 OPraHH30BaHO UYyBaHe MOJATaKa.

3. HA3BUB U TPAJAIE MOJIYJIA IPEJIMETA

Pazpen: 4eTBPTH
P;:' HA3UB MOJYJIA Tpajame Moxy.1a (4acoBn)
1. OcHoBe HHPOPMALIMOHHX CHCTEMA 8

2. OcHoBe Xap/Bepa 4

3. | Passojun cucremn 16

4, base nonaraka 8

5. OBpayta, aHanu3a W NpeseHTalMja pesy iTaTa y30pkoBarba u Mepera 18

6. | Tpesermaunja nonataxa Ha unteprety 6
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4. HA3UB MOJYJIA, HCXO/IH, MPENOPYYEHU CAJIP’KAJU / KJbYYHHU TIOJMOBHU CAJIPIKAJA

HA3HUB MOJYJIA

Hcxoau
Ilo 3aBpueTKy Mozty/ia yueHuk he GuTH y cTamy fa:

TIPENOPYYEHH CAZIP/KAJ / KIbYUHH TIOJMOBU
CAIPKAJA

Ocnose nudopmanmonnx
cHeTeMa

+ KOPHCTH pas/inunTe GpojHe cHcTemMe

« KOpHCTH npuG/HsKHe Gpojee

« NPHMEHbYje OCHOBHE CTATHCTHUKE METOJE 3a 0Gpajty nojaTaka
+ KOPHCTH NPHKYTJbEHE NOJATKE 32 CTATHCTHUKY 00pajty

OcHOBH HH(OPMALIMOHHX CHCTEMA;
Bpojhu cHeTemH;

TprnnkHH GpojeBH, rpeika;
YBOA Y CTATHCTHKY;

(OCHOBHE CTAaTHCTHYKE BEJMUHMHE.

Ocnose xapaBepa

« TIpHVIEIbYj€ KOMIOHEHTE pavyHapa
+ KOPHCTH pasIUUHTe IPHHLMNE (ByHKUMONKCAIbA  pavyHapa
« KOPHCTH CauyBaHe NOJATKC HA PauyHapy My MpexH
« KOPHCTH HANIPABILEHE CHIYPHOCHE KOMHje NOATAKA

ApXHTeKTypa pauyHapa, NPUHUMNK (yHKUHOHHUCab
pauyHapa;

KOMIIOHEHTE 3a TIOBE3UBAILE 1 TIPEHOC NI0ATAKA;
Vmpekapatbe, Mpeske;

Yysamwe nonaraka. Xapa AuCK;

RAID cuctemi, CHIypHO UyBarbe NojaTaKa.

PasBojuu cucremn

« TNIpHMeElbYje OCHOBE MPOrpamM1parba

« KOPHCTH Pas/uMTe THIOBE N10/IaTaKa

« KOPHCTH JIMHAMHKY H3BPLICH-A NPOrpamMa

+ KOPHMCTH je/IHOCTaBaH Nporpam 3a crietuduune
notpeGe (Ha npumep vyBake M 00paty nojaraka)

Pa3sBojHu CHCTEMH, Pa3BOj MPOrPaMCKHX je3nKa;
Tporpamcku jesux Python:

Python GUI;

Bpcre npomMeHbHBHX;

Onnyumsase;

Mersbe;

ITHcarbe Nporpama, jeIHOCTABHH _IPHMEDH.

Base noaaraka

« TpHMelbyje CretMdUUHOCTH HaBe KX Ga3a 1o/J1aTaka H BHXOBY
npuveHy

+ kopuctn MySQL Gasy nojaraka

« npuvebyje jeaHocTaske Gase ca MelycoGHO nosesaHnm
‘Tabenama

« KOPHCTH YITHTE 32 MAHHITYJIHCAHE NI0/aLMMa.

Tojam, HacTaHak W pa3Boj Teopuje Gase nojaraxa;
Penaunone Gase nonaraka, MySQL;

Kpewupatbe Gase;

Kpenpare TaGena;

TMosesuBame.TaGena;

Hspana n npumena ynura;

H3pana jennocrashe Gase.

Odpana, ananusza n
Npe3eHTALH}a pe3yaTaTa
Y30PKOBaIba H Meperba

+ KOPHCTH NpOrpame 3a TabesiapHa 3padyHaparba

+ nipey3uma u oBpabyje nosarke

« CNIPOBO/IM KPeHparbe MHTEpaKTHBHE Tabesie nojataka
« NpHKaKe aHATM3Y NOJIaTaKa

+ npuMerbyje TabenapHe 1 rpaduiKe npuKaze

* KOPHCTH CayBaHe NojaTke

« kopucTH noctojehe dyHkimje u kpeupa cneunduune

TIporpaMu 3a TabenapHa H3patyHaBarba, nopeherbe, OCHOBHE
Kkapaktephctuke (Excel);

PajiHo OKpyKerbe, MEHH]H, pajiia oBPUIHHA;

Pazme ceecke, Fennja;
'VHoC nojaraka, THIIOBH N0JaTaka;
Pap ca nogaumma, OCHOBHe onepauuje;
Tpuka3 ujarpama;

Paj ca dyHkujava;

M3pana mozaena nojaraka;

Kpenparbe HHTEpPaKTHBHUX H3BeILTAja.

TlpesenTanuja nogaraka Ha
MHTEpHETY

+ NIOCTaBJbA NPE3EHTALIM]Y HA HHTEPHET
+ KOPHCTH anate 3a u3pajty oapehene Bpcte npesenTaije

OCHOBHH NOjMOBH, (DYHKIIMOHHMCAbE HHTEPHETA;
INocTapbarbe Npe3eHTaLuje Ha HHTEpHET;
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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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* M3pajM ONTHMH3ALM]Y CajTa « AnaTu 3a NpunpeMy  NocTaBjbabe NpeseHTalmje;
« OnTumu3aLmja cajTa 3a npeTpakuBaye.

5. VIIVTCTBO 3A IMIAKTUYKO-METOAUYKO OCTBAPUBAILE ITPOI'PAMA

Ha nouertky cBakor MojiyJla yueHMKe YNO3HATH €a LIM/beBUMA U HCXO/IMMA HACTABE, OJIHOCHO YU€Hba, NJIAHOM Pajla M HAUMHMMA OLICHHBAbA.
[penver ce peanusyje kpo3 BexkGe y kaGuHery nHpopmarike. IIpHIMKOM OCTBapHBatba NPOrpama BEKOH OJe/berbe Ce e Ha rpyne 10 15 yueHnka.

VY Toky peanusaimje MOJY/Ia OCIIOHHTH Ce Ha NPE/3Haba YYeHHKa 3: MHDOpPMATHKe, MaTeMaTHKe, (PU3HKE, eIeKTPOTEXHHKE, TEXHOMOIKHX Onepalnja, GU3nuKe XeMuje 1
MHCTPYMEHTAJIHUX METO/Ia aHaIH3e CTPY4YHHX mpeamera. HacTaBHuk npunpema notpeGHe enemMenTe 3a BeKOY, AEMOHCTPHPA Pajl HA PAIHOM MECTY, MPaTH paj yueHHKa Ha
PAJIHOM MeCTY M yKasyje Ha rpelike npu pajty. Pajine 3a/1aTke Be3UBATH 32 KOHKPETHY BEKOY.
TMpunnkom peannsauuje moztyia Enexrponcka odpana noaaraka yuennuu tpeGa 1a ypaze camocraine Bexade:

1. Mi3pana nporpama 3a u3pauyHasatbe TBpaohe Boze.

2. Kpemparse Gase nojiaTaka rokasate:ha KBaHTETa BAyXa.

3. TpeTpakuBame Gase N0/IaTaKka KPEHPAHEM yIIHTA.

4. TpacpmuiKH NPHKas M aHATH3A NIO/IATAKA HCTIHTBAMA KBATHTETa MPUPOAHMX BOJIA.

5. M3pana u nocTassaise npesenTaumje no u3Gopy Ha HHTEpHETY.

H3Gop metoa u 0bsmka paja 3a cBaku MOyl opelyje HACTABHHMK y 3aBHCHOCTH O/l HACTABHHMX Caipikaja, COCOGHOCTH M moTpeba yueHHKa, MaTepHjalHHX W JPYruX
yenosa. Kopuetutu BepGate MeTozie (METOa yCMEHOT M3jlaraiba M Mjaiollika MeTo/1a), METO/Ie IEMOHCTPALIHje, TEKCTYaTHO-HIYCTPATHBHE METO/IC, METO/Ie MPAKTHUHUX
3ajiataka. [peuioxkenn o6Mum pajia cy GPOHTaIHM, Pajly TPYIH, pajly napy, MHMBHYAIHU pajl.

6. YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLIElbUBAE YYEHUKA

V HaCTaBH OPHjEHTHCAHO] Ka JI0CTH3alby MCXO/IA MpaTe Ce M BPE/HY]y NPOLECHH CTaBOBH M yuetsa, NOcTHrHyha yueHuka (MpolyKTH yuewa) 1 concTsenn pai. Hacrapruk
TpeGa KOHTHHYMPAHO /1a NPaTH HANPE/Iak yUeHHKa, KOjH Ce OIJIe/la y HauMHY Ha KOjH YHEHHIM NapTHIMIUPAjy, KAaKO NPUKYNUbajy MoJIaTKe, Kako apryMeHTyjy, epanynpajy,
JloKyMeHTYjy UL Jla Gu BpeaHoBatbe G110 0GjeKTHBHO M y (hyHKLM]H Yyuetba, TOTPEGHO je YCKIAIHTH HUBOE HCXO/a H HAUHHE OLCHHBAA.

CyMaTHBHO OlierbHBalbe je BpeaHoBare nocturiyha yueHuka Ha kpajy csake peanusosane Teme. CyMaTHBHE OLieHe ce J100Mjajy M3 KOHTPOJIHHX MM NHCMEHHX pajoBa,
TECTOBA, YCMEHOT HCIIMTHBAH:A, CAMOCTAIIHHX HJIH IPYNHUX PalloBa yUeHHKA.

V opmatHBHOM Bpe/HOBalby HACTaBHUK GH TpeGano 1a NpOMOBHLIE IPYNHM AMjallor, 1a KOPUCTH MUTaiba 1a GH reHepucao mozatke M3 haukux Mieja, allu u ja nomorte
pa3eoj haukux uaeja, Aa je yueHuunma nospatHe HHQopMauuje, a nopatHe MHGopmatje 10GHjeHe 0/1 yueHHKa KOPHCTH J1a NPHIATO/M MO/lyuaBakbe, OXpadpyje yueHuke ia
ouetbyjy KBanuTer cBor paia. M36op HHCTpyMeHTa 3a JOPMATHBHO BPEHOBAE 3aBUCH O/L BPCTE AKTHBHOCTH KOja Ce Bpe/IHYje.

M360p MHCTpyMEHTa 3a (JOPMATHBHO BPE/IHOBAHE 3aBHCH O/l BPCTE aKTHBHOCTH Koja ce BpeHyje. Kana je y nutamy u3pajia NpojekTHOr 3a/1aTka MOJKE Ce NIPUMEHHTH ,,4eK
AMCTa” y KOjO] Cy NPHKa3aHK HMBOM NocTHTHyNA yueHHKa ca MOKA3ATEbUMA HCITYILEHOCTH, 4 HACTABHHK TPea /1 03HAUN NOKa3aTesb KOjH O/IroBapa NOHALANY yUeHHKA.
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Hasus npeavera: SATABUBAILE U 3BAIITUTA BA3TYXA

1. OCTBAPMBAIGE OBPA30BHO-BACITUTHOTI PAJIA - OBJIMLIM U TPAJAIBE

PABPEJT:

Teopujcka HacTaBa Beskbe IMpakTuuHa HacTaBa

Hacraga y 610Ky VkynHo

v

60 30 0

30 120

2. [IAJbEBU YYEMA:

- PasBujarbe eKoTOLIKe CBECTH 0 MPHPOHHM PECYPCHMA H 3Havajy OyBarba eKOMOIIKe PABHOTEHE:
- Cruuame 3Harba 0 pay M KOHTPOIIM pajia NoCTpojerba Koja 3aral)yjy )HUBOTHY CpeHHy;
- VnosHaBatbe ca ocHOBHMM 3aralyjyhnm mateprjama, H3Boprma, JIoKaliMjamMa u rocTyriumMa y30pkoBaa;
- Ocnocobmanarse 3a kopHuherse NOCTyNaKa 3a IETEKUM]y W Meperbe napaveTapa 3arahierba Ha TepeHy H y 1aGopaTopHjH;
- Cruname 3Harba U3 06/1IaCTH UCTTUTHBAbA (PU3HUKHX, XEMH]CKHUX H MUKPOGHOIIOLIKHX CBOjCTaBa Ba3/yXa;
- OsrazaBarbe MOCTYMLMMA H OCHOBHHM NMPHHLMITAMA H CPEACTBHMA 3aLUTHTE BA3yXa.

3. TEME, HCXO/IH, NPENIOPYYEHHU CA/IPKAJUA U K/bYYHU IIOJMOBH CAJIPIKAJA

Paspen: Yerspra

Fommumsu don uacosa: Teopuja: 30 uacoa; BexGe: 30 uacosa; Hacrasa y Groky: 30 wacosa;

TEMA

Hncxoam
Ilo 3aBpuieTKy Teme yueHuk hie GUTH y cTamy Aa:

TPENIOPYYEHH CAJIPIKAJH / KJbYYHH TOJMOBH
CAIPIKAJA

Ouysarme KnBoTHE
cpeaune

« oGjacHu yTHiiaj 3aralieHOr BasjyXa Ha JKMBOTHY CPeIMHY
o ofjacHu 3Hauaj MHYOPMHCAba JABHOCTH O OUYBatby KHBOTHE
cpenmne

Teopuja:
o 3Hauaj OuyBarba KHBOTHE CPEMHE O] yTHUAja 3arahuBaya

armocdepe.

Bexbe:
o NpPHUMEHH Mepe 3alTHTE NPH pajty Y 1aGopaTOpHjH U Ha TepeHy

Bexbe:
o Tlpunpema 3a paa y 1aGopaTopHju, PaIHAM OpraHM3aLMjaMa 1 Ha
TepeHy. ONpema 1 Mepe 3auTHTe.

Artmocdepa

Teopuja:
« ZeunHe aTMocdepy H oSjacin 3navaj atMocdepe

o HaBeJIC c0jeRe aTMOC(eEpe, cacTas, (U3HIKe, XeMHJCKe H
GuoiIollIKe KapaKTepHCTHKe BayyXa

« oBjacHn GaKTOpe KojH yTHHY HA KIMMY HEKOT MECTa H Y3poKe
KAUMATCKHX IPOMeHa

« ofjacim npoveny TemmepaType u npuTHCKa y atmocdeph ca
nopacTom BHcHHe

« ofjacku Ba3aywHa CTpyjarba u Tpacropt sarahyjyhux
CYNCTaHLM O] H3BOPA /10 PELIeNTOpa

Teopuja:

« ATmocdepa, KIMMa M BPEMEHCKE NPHITHKE;

» TepmanHa cTpyKTypa arMocdepe;

o Cacra, (H3HtIKe, XeMHCKe 1 GHOTOLIKE KAPaKTCPHCTHKE Ba3AyXa;
« Basnywna ctpyjara u 3arahusarse Bazayxa;

o Jlokankm 1 r0Ganku eexth saraljersa BaztyXa.
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* pasnukyje nokanne u riaobaine edexre 3arahupara

Bexb

 Y30pKyje BasayX palHuHTHM NOCTYMLMMA 32 y3HMakbe Y30paKa
HBPCTHX HECTHIIA M3 Ba3/lyXa

« Y30pKyje BasayX pasHYMTHM NOCTYNUMMA 32 Y3HMalbe Y30pka y
FaCOBHTOM H I1aPOM CTatby

 MepH (pU3HUKe KapaKTEPHCTHKE BaslyXa (Temreparypy,
BI&KHOCT H OP3UHY CTpyjarba Basayxa)

Bembe:

« Y30pKOBakbe UBPCTHX UECTHLA W3 Ba3/lyXa;

« Y30pKOBaIbe CyTICTAHLH Y FACOBHTOM H 1apOM CTaby;
* Mepetbe GU3MUKMX KapaKTepHCTHKA Bas/lyXa.

3arahusame Bazayxa u
n3popu 3arahema

Teopnj:

« seunne sarahieme, uaope sarabersa u acposaraherse

« oGjachu npahetse koHuUeHTpaumje 3arahersa Bastyxa
2yTOMATCKUM MHCTPYMEHTOM H Y3OPKOBatbeM y oapeljerim
BPEMEHCKHM IEPHOMMA

o pasHKyje eMHCH]y, TPaHCMHCH]Y H uMHuCH]y aeposarahersa

« Knacuukyje usBope 3araljera npema paciopezy u3Bopa
3araljerba M mpema y)KHHH Tpajaiba 3araliera

» 0BjacHu NpUpO/IHE M MHTYCTpPHjcKe M3BOpe 3arahersa u u3BoOpe
Be3aHe 3a TpaHchOpMaLIHjy eHepruje ropusa

 HaBesie 3arabyjyhe cyncranie koje ce eMUTYjy Y MObONPUBPEH,
TPAHCTIOPTY M KOMYHAIHHM JIE/IATHOCTHMA, LITETHE racoBe, nape
M aPOCOJIH, KaHLIEPOreHe, LITETHE H Onacke CyrcTaHue y
Ba3/lyXy KOje & KOHTPOHIILY

* 00jacHH XeMHJCKH CACTaB NPALIMHE H Nenena

 0GjaCHH JICjCTBO KAHLIEPOreHHX, ITSTHHX H OMACHHX MaTepHja

o nepunmLIe panujaim]

Teopuia:
 Tojam, pere u u3sopu sarahema Bastyxa;

o KonuenTpauuje 3arahera Basjyxa;

 Enricuja u TpacmucHja acposarabersa;

© Mmucuja aeposaraljersa;

o [lpupoann n3sopu 3aralhusama Basyxa;

© W3sopu Besann 3a TpancopmaLjy eneprije ropusa;

® VizBopu 3araljersa Ba3tyxa KOjH Cy BE3aHH 3a HHIyCTPHjCKe
nsBope 3araljera;

© TNosbonpuBpe/1a, TPAHCTIOPT, KOMYHAJIHA JIe/IaTHOCT;

o LlITeTHH racoBu, nape U aepoCOIH:

o [pamnna v nereo;

o KanueporeHe, WITETHE H ONacHe MaTepHje;

* Panujaumja u jonunsyjyhe spauctbe.

Bexkoe:
* OJIpe/IH Cazpikaj aepocosa y BasayxXy
» OJIpe/IM CaApsKaj NpALIMHE M AePOCEMMEHATA Y Ba3yXy

Bewbe:
« Onpehuaibe aepocona;
« OnpelBarbe npaiMHe U acpoceanveHaTa,

Tocaenune 3arahema
Balyxa

Teopuja:

« oGjacku yTuuaj 3araljersa Ba3lyxa Ha BereTauujy, MeTasne, TKaH1He,
KameHe H LeMHTHe rpaheBune

« onHwe aejeTeo o1osa, yrusenk(Il)okena, cymnop(IV)okenaa,
X10pa, TAIOAKHHX YecTHILA, alji 1 MHPHCA Ha JbyCKH OpraHmam

« oBjachH r106anHe NocAeaHIe arahuBarba Ba3yXa: edexar
craksieHe GatTe, 030HCKe pyTie, KMCEle KLl W CMOT

Teopuja:

« [ocnemue 3araliersa Ba3ayXa Ha BereTaiujy u Marepujae;
« Yuuaj 3araljera Ba3ayxa Ha HOBeKa;

« Edpexar craknene Gaurre;

« O3oticke pyne;

« Kucene kuiue u cvor.

Toctynun u metone
Meperba 3arhera Basayxa

Bewxoe: Bewxoe:
« HCTIUTA LIETAH YTHIA] KHCETHX KHIIIA HA BETeTaLH]Y « VicnnTwBarbe 1ITETHOT yTHIIAja KHCENHX KUIlIA Ha BereTalujy.
Teopuja: Teopuja:

« 0GjacHu emMuCHjy 1 nMHCH]y aeposarahjera, MJIK, 'BE u 'BU
© PasjiMKyje NocTyrke y30pkoBarba Bas/lyXa
» oGjacHu Meperbe PU3HUKHX KapaKTepHCTHKA BayXa

« Emucrija v nmuckja aeposaraljersa;
« MakcnmaliHo J103BoJbeHa KoHlleHTpatmja 3arahera (MJIK), rpannune
Bpeanocth emucuje ('BE) n rpannune Bpeanoctn umucuje (FBH):
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(Temneparypa, BIKHOCT, Op3uHa CTpyjarba)

« 00jacHM KBAJIMTATHBHY W KBAHTUTATUBHY aHau3y: yribeHuk (I1)
okenza, yribenuk (1V) okenna, cymnop (IV) okenaa, asor (I1)
okenza, asor (IV) okenma, X/10pa, XJI0POBOJIOHHKA, AMOHH]aKa 1
YIIbOBOJOHUKA

 pasukyje dunTepe 3a oapeljuBare acpocona

« 0GjacHH MOCTYMKE H METoJIe OapehHBatba NpaiuHe 1
aepoce/IMMeHaTa, KaHLIePOreHa, LITETHHX W ONaCHUX MaTepHja,
paaujaumje u jousyjyher 3pauera

« OBjackm TexHMuKy aHanusy racosa no Opeary

« [TocTynuu y3opkoBatba BasayXa H Meperbe GU3HIKnX.
KapaKTepHCTHKa Ba3/yXa: (TeMneparypa, BIaKHOCT, Op3uHa
cTpyjama);

« KBanuratiBHe W KBAHTHTaTHBHE METO/IE OIpehHBakba LUTETHHX
racosa, napa (yrssenuk (IT) okenn, yrienuk (IV) okena, cymmnop (IV)
okeuz, a3oT (11) okenn, asor (IV) okeuz, XJI0p H XJIOPOBOIOHHK,
aMOHH]aK, yI/bOBOJOHHLIA);

« Onpehuparbe aepocona;

o [ocTynuu 1 MeTozie opehyBarba npalnkHe 1 aepoceIMMeHaTa;

o [ocTynuy 1 MeTojte 0ipehMBatba KaHLEPOreHa, TETHX U ONAacHHX
Matepuja, paaujaumje u jonsyjyher spaversa;

Bexbe:

« M3BPILIM KBATHTATHBHO H KBAHTHTATHBHO O7pehuBathe
yrenuk(IV)okenaa

© O/Ipe/iM KOHLEHTpalujy Yahy y Basayxy

© M3BPLIN KBATMTATHBHY M KBAHTHTATHBHY QHAJIM3Y YIIbOBOIOHHKA Y
Bazayxy nomohy racke xpomarorpaduje

« UIBPUIM TEXHUUKY HAMAM3Y racoBa y OPCaTOBOM Anapar

« OpcaToB anapar u TEXHUUKA aHIH3a racoBa.
Bewxoe:
« Onpebupane yriennk(IV)okcHna;

« Onpehuame cymnop(IV)okcuaa;

« Onpahuame KoHueHTpaumje yahu-um
« OnpeljuBae opranckux matepuja nomohy racue xpomarorpaduje:
o TexHuuka aHanu3a racopa y OpcatoBom arnapary.

Mpeunmhasame Basxyxa
o 3arahema

Teopuj
« 0GjacHu nojam W Hasesie 3anaTke npeuninhabaa BasyXa

« HaBE/IC IOCTYIIKE 3a npeunhasarbe Bastyxa

« onuue camonpeyninhasare aTMocdepe noj yruuajem
METEOpOIOUIKHX UHHHIALA H GHONOWKO npeuniihaBarbe BasayXa

« 0Bjachi Mexanm3vie npeunihaBara y TaI0KHHM KOMOpaMa,
LMKJIOHUMA, €NIEKTPOCTATHUKHM TaNoKHHLMMA H DHITEpUMA

« oBjackm npeuninhasatbe Ba3NyXa KATATHTHUKHM YKAAMHEM
TIpolyKaTa caropesarba H yNotpeGy KaTajlu3atopa 3a KOHTpOJTy
eMHcHje M3 ayToMOGH A

« pasmKyje ancopruuy o azcopruje

« ananusnpa ypehaje 3a npeunhasare npHMEHOM ancopnuuje

© 0GjacHu PU3MUKY H XEMHCKY aiCopLHjy

« OBjackk (uiITep ca aKTHBHHM yribem

* 0GjacCHH MPHHLMI Paja, MPEHOCTH H HEIOCTAaTKe CKpyGepa 3a
npeunuihasare Ba3tyxa o1 aepocona

« Hasezie TexHonoruje yknaratba NO; 1 SO; H3 racoBHTHX
npojlyKaTa caropesata

« oBjachn Kako ce yKiarbajy PAIHOAKTHBHE CyNICTaHLE

« HABPO]H OCHOBHE MPHHIIMTIE 3 MPOJEKTOBAMLE CHCTEMA 32
npeunmhasaie aziyxa

Teopuja:

« [Tojaw u 3aaum npeuninhasarba Basayxa:

« [Monena nocrynaka npeuniihapara Basayxa;

« CamonpeunhiaBare arMochepe 1o yTHIajeM METEOPOIOUIKHX
UMHWIALE;

« Brosniomko npeunmhasatbe Basyxa;

« [peunwhaparbe BasyXa O Npalikke U aepoceaMMeHaTa (TanoxKHe
KOMOpE, LIMK/IOHH, eICKTPOCTATHUKH TAJIOKHHLM, PUITpaLja);

« [lpeunuhasarse Ba3ayXa a1 LUTETHUX racoBa M napa (KaTaluTHUKO
YKJIakbathe NPOJlyKaTa caropearba, ynorpeda Kataamsaropa 3a
KOHTPOITY eMHCHe W3 ayToMoGHAa, ancopruuja, acopnimja,
unTpaumja, ckpyGeph);

 [peunuihapare Bas/lyxa o/1 aepocona (ancoprnuuja, aacoprimja,
(usrrpaunja);

o Vnarbarbe NO> 1 SO U3 racOBHTHX NIPOJIyKaTa Caropesarba;

« Vinarbarbe IITETHHX 1 onacHiX Matepuja 1 jorusyjyher spaverba u
3alUTHTA O/l paMjaLmje;

« OcHOBH npojeKToBatba crcTeva 3a npeunmhasarse Basiyxa.
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Bembe:
o oapeau edukacHOCT uaTpaLmje BasayXa O/l MPaLMHE M acpocoa.

Beoe
« Onpehuabe epuracHocTH GuaTpauMje Bazayxa O NpaikHe U
aepocona.

3amTuTa BazAyXa 01
3arabema

Teopuja:

* HaBe/ie KpUTEPHjyMe 3a H360p TEXHOIOTHjE 3a PEAYKLIH]Y U
KOHTPOJTY OTMa/IHKX racoBa

« 0GjacHH KOHLeNT XHjepapXuje ynpasibatba OTIaaoM

* HaBE/Ie HAYMHE 3a MOGOBIIALE MPOLIECA NIPOH3BOLE

* Pa3NIKKyje METO/le MePHO-PEryJalOHe ONpeMe 3a 3alTHTY
Ba3yxa

* OMHLLE NPOLE/PY NPOjEKTOBAHA ONPEME 3a KOHTPOITY eMUcHje
WHAYCTPHICKHX OTNAIHHX racoBa

« O6jacHM TpETMAH OTNA/A MMPO30M W FACHUKAIIOM

Teopuja:
« KonTpona u pelykumja OTnaimx racosa;

 [pou3Bonm cuctemu Ge3 oTnanaka;

TToGobluatbe TEXHOIOTHja H MPOLECA POH3BOLIHE;
MepHo-pery/iauHoHa onpema 3a 3alTHTY BasayXa;

Cwmatberbe eMHCHje racoBa y HHILyCTPH)H, eleKTpaHaMa 1
caoGpahajy;

Kopwmhere oTnazsmx matepujana u Basayxa 3a HOBy NPOH3BOIIbY.

Besxbe:
* u3paau wemy 3a npeunihasate OTNaHNX HHYCTPHjCKHX racoBa
3aBHCHOCTH O/ CBOjcTBa 3arayjyhux cyncranum

Bewkoe
o [peunuhasare OTNagHUX racosa.

Mouuropuur KBajaHTeTA
BasIyxa

Teopui:
o nedHHULIE MOHHTOPHHT

* HaBe/le OCHOBHE 3aKoHe Koju ypelyyjy oGnact sawrrure u
yHanpehBara KHBOTHE CPElIMHE

« o0jacHu MehyHapO/IHO-NPABHO H IPIKABHO PEryJIHCakE 3alITHTE
JKHBOTHE Cpe/He

* pasIHKyje UMsbeBe M HUBOE Mpaliekba KBAMTETa Ba3ayXa

« objacHu u3pay KaracTpa emucHje 3araljusaua

« 0GjacHu MoOJe/Ty MEPHHUX CTAHHLIA H YUECTANIOCT Y30pKOBakba i

Teopuja:
o MonuTopuHr;

* 3aKOHCKa peryJsiaTua;

MebyHapoaHO-TIPaBHO H APXKABHO PEryJIHCAHLE 3aLITHTE KHBOTHE
cpesmHe;

Lumesn npaherba KBanuTeTa Basayxa;

HuBom 1 niianuparse Mpexe npalicia KBaIHTETa Bas/lyXa (JIOKATHH,
HAUMOHAHH M 110GaHK HUBO);

M3pana karactpa emucuje 3arahusaya;

Meperba « MepHe CTaHHLIE H yUecTasIoCT y30pKOBatha H Mepera;
« JlechMHMILIC GHOTOIKH MOHMTODHHT 1 GHOMapKepe « BHOTIOLIKM MOHHTOHHT W GHOMApKEpH.
Bewxbe: Bexoo

o aHaM3Mpa A0CTYMHE MOJATKE O KOHLEHTpalmjama 3arahyjyhux
CYNCTAHLIH HA JIHEBHOM, MECEYHOM H FO/IHLIIHEM HHBO

* AHanu3a nojataka rpaJckor MOHHTOPHHTa 3a npahiere KBaiuTeTa
Baszyxa.

Hacrasa y 610Ky

Hacrasa v G0ky:
« npukaxe u3sope 3ararahema u sarahyjyhe cyneranuu koje ce

npaTe Ha JIOKATHOM HHBOY

« npuKaske TpaHeMmcHjy 3araliera U HapaMeTpe Koju Ha by
yriay

* Mpe3eHTYje NOCTYNKE M METO/Ie Y30pKOoBatba 3arahyjyhnx
CYNCTaHLM Y MHIYCTPHjH;

* npe3eHTyje nocTynke npeunihasara oTNagHKX.
MHJIyCTPH]CKHX racoBa

o npuKake (YHKLHMjy MEPHHX CTaHHLA K Lubese npaherba
KBA/MTETa Ba3/lyXa

Hacraga y 6.10Kky:
« Vssopw sarahersa u 3arabyjyhe cyncrane, Tpancmucnja

sarahjerba, aHan3a KBATHTET BA3TyXa:
CrpyuHa noceTa cyKOH 3aLUTUTE KMBEOTHE CPEIUHE Y IOKATHO]
MHILYCTPHjH;

CrpyuHa nocera mectima 3a npaherbe KBMTETa Basayxa;
Crpyuna nocera 3aBojty 3a jaBHO 3/1paBJbe;

AHanu3a I0CTYTHHX 0/1aTaKa O KBATHTETY Ba3jyXa Ha
JIOKQJIHOM H HALIHOHATHOM HHBOY.
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© M3BPLUM AHANM3Y IOCTYIHE NOJIATKE O KBATHTETY Ba3ayXa H3
MECEUHHX H FOJIMLILHX W3BCLITAjA CHCTEMA 34 KOHTHHYATHO
npahetbe aeposaralierba Ha JIOKATHOM H HALMOHATHOM HUBO!

4. YIIVTCTBO 3A JUJIAKTHYKO-METOAUYKO OCTBAPUBAILE IIPOTPAMA
Ha nouertky cBakor MojlyJ1a y4eHHKE YNO3HATH €a LIM/beBUMA M HCXO/IMMA, TJIAHOM Pajia M HAYMHUMAa OLICHHBaka.
Ipenver ce peanusyje Kpo3 TEOPHjcKy Hactay M BeOe y y4HMOHWUM, CNIELMjajlM30BaHOj yuHOHHLM JaGapaTopuju. [lpenopyka y opraHMsauMju HacTase je ja ce 1o
HeJlesbama pealiuzyje 1BOYac TEOPHjCKE HACTABE M OJICIbEHbE CC HE JICTH, OIHOCHO J1BOYAC BEHKOH M Oflesbetbe ce e/ IpHIMKkoM ocTBapHBaba nporpama BekGH M HacTaBe y
610Ky oiesbetbe ce e Ha rpyne 10 15 yuenuka. [Tpenopyuenn Gpoj yacoBa o Mojy/inMa 3a 4eTBPTH paspes je cieaehn:

« Ouysarbe skMBOTHE cpeauHe (1+2 vaca);

« Ammocdepa (6+6 uacoa):

« Barahere Basyxa u n3sopu sarahersa (5+4 vaca);

« Tocnenuue sarahema pazayxa (6+2 uaca);
TocTynuu 1 vietonie vepersa 3arahema sasnyxa (10410 uacosa):
INpeunmhasame Bazayxa on 3araliema (22+2 uaca);
aurruTa Basnyxa o sarahera (4+2 uaca);

« Monutopuur kBauTera Ba3ayxa (6+2 uaca);

« Hacraea y 6noky (30 yacosa).
Hacrasa y 610Ky TpeGa ia ce peanmsyje Ha MecTHMa 3a npaherbe KBATHTETa Ba3iyXa, y CIykOaMa 3allITHTe KUBOTHE CPEMHe Y IOKATHO] HHAYCTPUjH, y 3aBOTy 3a jaBHo
3apasbe. [Ipenopyuyje ce nocera rpaJckoM MOHHTOPUHTY KBAJHMTETa BasayXa.
TIpuianKoM peanusalmje MOJyJla OCIOHWTH CE Ha MNpE/3HaHa YYEHWKA M3 OfILITE M HEOPraHcke Xemuje, opraHcke Xemuje, u3Bopa saraljuBarba jKMBOTHE CpEMHE,
TEXHOJIOLIKHX onepaliija, pr3uuke XeMHje i HHCTpyMeHTaIHuX MeToza. [Ipenopyka je 1a ce nMpUIMKOM ocTBapHBaiba nporpama uspalyjy 3aaauu koju he ce npumer-uBaTH
Y MIPAKTHYHO] HACTABH M CTPYUHHM NpeAMETHMA. MIHCHCTHPATH Ha CHCTEMAaTHYHOCTH H PUMEHH CTEHEHHX 3Hatba Y NPaKcH.
3a camocraiie BexOe yuenuka norpebHo je NPUIPeMUTH anapaType H nposepy 3Hatba yueHuuka. [Ipeior Tema camoctainux BexOH je cieehu:

1. Mepetbe GU3MUKHX KAPAKTEPHCTHKA Ba3/lyXa (TemrepaType, BIaKHOCTH H Gp3HHE CTpyjaa).

2. OnpehuBarbe npaiinxe U aepocejMMeHara.

3. McnuTHBaibe WUTETHOT YTHLA]A KHCENX KHILA HA BEreTaLujy.

4. Tlpeunuhasame oOTNagHKX racopa.

M36op MeTona u 06MKa paja 3a cBakM MOy oapehyje HACTABHHK y 3aBHCHOCTH OJ1 HACTABHWX CAIpsKaja, CIOCOGHOCTH M MOTpeGa yueHHUKa, MaTepPHjaHUX M APYTHX
yesiosa. Kopueruth BepGasiie MeTo/ie (METo/1a yCMEHOT M3Jlarakba M JIjasiollika MeToJ1a), METOJIe IeMOHCTPALIMje, TeKCTyalHO-HiIyCTpaTHBHE MeTose. TTpeuioskenu o0nmLm
pajia cy (ppoHTaNHH, paly TPYIH, Paj y Napy, MHAMBHIAYAIHH paj.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHBHO OLEIbUBAIE YYUEHUKA

'V HacTaBH OpHjEHTHCAHO] Ka IOCTH3akby HCXO/1a MPaTe Ce M BPE/IHYjy NMPOLIeC HACTaBe H yueha, nocThriyha yuennka (MpolyKTH yuera) U concTBeny paa. HacraBuuk TpeGa
KOHTHHYMPAHO /Ia NPaTH HANpeJaK y4YeHWKa, KOjU Ce Orjie]la Y HauMHy Ha KOjH YYEHWLM MapTHLMINMPAjy, KAKo MPHKYINUbajy NOJATKE, KAKO apryMeHTyjy, eBanyupajy,
JoKyMeHTYjy uTa. [la Gu BpeaHoBatbe G110 0GjeKTHBHO M y (yHKLM]H yuerba, TOTPeGHO je yCKIaAHTH HUBOE MCXO/Ia M HAUHHE OLCHHBAbA.

CymaTHBHO OleHbHBatbe je BpeaHOBaME NocTHrHyha yueHiKa Ha Kpajy chake peanmsorarie Teme. CyMaTHBHE OlieHe ce J00Hjajy M3 KOHTPOTHUX WM MHCMEHHX PAoBa,
TECTOBA, YCMEHOT HCIIMTHBAH:A, CAMOCTAIIHHX HJI IPYNHUX Pa/loBa yUeHHKa.

V (opMaTHBHOM BpeIHOBAY HACTABHHK OMT peGasio 1a MPOMOBHILIE TPYTHH AMjasIor, 1a KOPHCTH MUTakba Aa 61 reHeprcao nojaatke w3 haukux uieja, anu u a noMorte
paseoj haukux uneja, naje yuenuumuma nosparie MHopmanmje, a noppatHe MHpopMaLmje 10GujeHe 01 yueHHKa KOPUCTH /1a IPHIAro/M Nojlyuasarse, oxpabpyje yueHnke 1a
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olewyjy KBauTeT CBOr pajia. M360p MHCTpyMeHTa 3a GOPMATHBHO BPEIHOBAHE 3aBUCH O/1 BPCTE AKTHBHOCTH KOja Ce BPE/IHYje.
Hasus npeamera: SATABUBAILE BOJIA M ITIPEPAJIA OTITATHUX BOJIA

1. OCTBAPMBAIGE OBPA30BHO-BACITUTHOT PAJIA — OBJIMLIM U TPAJAIBE

PABPEJT;

TeopHjcka HacTaBa

Bex6e TpakTHyHa HaCTaBa

Hacraga y 61oky. VkynHo

v

60 60 0

30 150

2. UMWJbEBU YUEIbA:

- Cruuame 3Hama O MOJMOBMMA: NPUPOHMX BOJA, Xuocdepe, KApaKTEPUCTHKAMa BOJA y NMPUPOAM, KiacuuKaumje BOAa, NMPOUECA Y MPUPOIHMM
BOZIaMa, KPYIKelsy BOJE Y NPHPO/H.

- Cruuare 3Hama o H3B0puMa U eekTrMa 3araljersa, npahesy KBanuTeTa, nokasaresbima 3araheHOCTH W camonpeunuhaBatby NPUPOIHKX BOJA.

- CrHuame 3Hatba 0 OTNAAHUM BOJIava: KapakTePHCTHKAMa, NOJIE/H OTMAAHHMX BOJA M TIOJE/H NOCTyTIaKa npepaje.

- CrHLabe 0OCHOBHHX 3HaHha O MOCTYMIMMA Npepaje.

- Ocniocobmanatbe 3a yuethe y npHMapHiM NocTy MM npepaze

- Ocnocobbasaibe 32 yuelnlie y cekyHIapHHM MOCTYNUHMMA nipepaje.

- Ocnocobmanarse 3a yueuhie y TepUHjaTHIM NOCTYIHMA Mpepaze.

- OcriocoGbaBarse yueHHKa O IPHMEHH 3aKOHCKE PeryJiaTHBe.

~ Ocnocobbaarse yueHMKa 3 IPAKTHYAH CAMOCTATHH PajL.

3. TEME, UCXO/IH, IPEIMNOPYYEHH CAJIPJKAJA U K/JbYUYHHU ITOJMOBHU CAJIPIKAJA

Paspen: Yersprn

oy don uacosa: Teopuja: 60 uacosa: BexGe: 60 uacosa; Hacrasa y Grioky: 30 wacosa;

TEMA

ncxoam
Ilo 3aBpuieTky Teme y4enuk hie 6UTH y cTaby aa:

TIPEMOPYUYEHH CAZIPAKAI / KJbYUHW TIOJMOBH
CAIIPHKAJA

Boaa kao esement
KHBOTHE CpeHHe

Teopuja:

JeMHULLIE BOJY KAO EIEMEHT JKHBOTHE CPEIHHE

oGjacHm Xuapocgepy H HweHy MoBE3aHOCT ca aTMochepom 1
sTochepom

JeHHHIIIC KAPAKTEPHCTHKE NPHPOIHKX BOJA

oGjachu Kpyskerbe BoJie Y IPHPO/IM M NpoLieca nperoca 3arahyjyhnx
cyncTaHun

HaBe/le N0/lesly NPHPOJIHKX BOJIA 110 KBAITETY

Teopuja:

«  Xuapocdepa;

« Y3ajamua nosesanoct armocgepe, ntochepe u xuapochepe;
« Kapakrepucrike Npupo/IHUX BOjIA;

«  Kpyskere Bojie y NpHpoH;

o Knacudukalmja npupoHuX Boja.

Bexbe:

TIPHMEHH Mepe 3aLITHTE Y 1a00paTOPH{H H Ha TepeHy

TIPUMEHH TIOCTYMAK Y30pKOBAKba MPUPOIHKX BOJA

OIpean eKETIepHMEHTATHO GOjy, MUPHC 1 MyTHORY y30pKa Boje
OJIPE/IM EKCTIEPHMEHTANIHO PACTBOPIHBOCT KHCEOHHKA Y Y30PKY

Bewbe:

+ Hauun pana u Mepe 3awrmiTe y 1aGopaTopujH u Ha Tepeny;

« V30pKOBake MPUPOIHHX BOJA:

«  Onpeluarse Goje, Mupuca 1 MyTHONE NPUPOHKX BOJIA;
«__OnpeluBarbe pacTBOPILMBOCTH KHCEOHHKA Y MPHPOHHM BOJAMA.
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BOsIE

3arahuBame Boxa

Teopui:
+ HaBese NPOPOJIHE W AHTPONOTEHE M3BOPE 3aral)HBara MPHPOAHHX

BOJA

« oGjacku emucHjy 3aralyjyhux cyncTanuu u3 nojeMHUX H3BOpa U
HHXOBO /ICjCTBO HA MPUPO/IHE BOJE

« oGjacku npahiere KBATUTETa PUPOIHKX BOJA

+ neduHMLIe MOKa3aTebe 3araheHOCTH NPUPOAHHX BOAA

«  oGjachm camonpeunwhasare

« oBjacHm TanaLl HCXpAHE Y BOACHHM CHCTEMHMA

+  HaBejle BE/IMUHHE O/1 KOjHX 3aBHCH camonpeuntithaBare

Teopu

« Mispope 3arahupara NpUpOaHUX BOJA;

« Tonena saralyjyhiux cyncraHim y npupoiHuM Bojama;
« Edekru 3arahersa npupoHux Boja;

« Tlpahere KBaNUTETa NPUPOIHHMX BOJA;

« Ilokasaresbu 3araleHOCTH NIPUPOJHHX BOJA;

« CamonpeunuihaBare NPUPOHUX BOJA.

Beuxk6

+  OJpe]H eKCNIEPUMEHTATHO Cajpskaj CyCrieHI0BaHHX MaTepHja y
Y30PKY MPHPOJHKX BOJIA

*  OJIpe/M eKCNIEPUMEHTAIIHO CaIpskaj PACTBOPHHX MaTepHja y y30pKy
NPUPOAHHX BOAA

Besxbe:

« OnpehuBarbe cazpskaja CycreHI0BaHHX CyTCTAHIH Y TPHPOIHHM
BoZIama;

« OnpehyBarbe canpikaja pacTBOPHUX MaTepHja y MPHPOAHKM
BOjaMa.

Ornaaue Boge u
nocTynuyn npepane

Teopu|
« JeduHHLIE OTNAZHE BOJE

«  HaBesie NOJiENTy OTNAJHKX BOJA

«  HaBee KApaKTEPHCTHKE OTNAAHHX BOJA

« JeduHHIIe XemHujcke H GHOIOIIKe NoKasaTe be 3araheHocTH
OTNAJHKX BOJA

«  HaBese NOAENY NOCTyNaKa Npepaie y riobaity H Ha OCHOBY
KBanuTera npepalere Bose

+__ONHIIC KOHBEHUMOHAIHE CHCTEME NPEPAZIC OTMAHKX BOJA

Teopuija:
o Jlepunuumja u noaena oTHaHUUX Boja;

« Kapakrepuctike oTrajiHux Boja;

« Tlokasaresbu 3araleHOCTH OTHAHKUX BOJA;

« Tlozena noctynaka npepajie OTNAAHHX BO/A;

«  KoHBeHUMOHAIHH CHCTEMH Tpepajie OTNaHHX BOJA.

Bewxoe:

+  CauMHM IIaH Y30PKOBaKba OTNA/HMX BOJA

«  y3Me KapakTepHCTHuaH y30paK 3a OTNajiHy BOLy

+  OJIpe/H eKCNIGPUMEHTAIHO FyCTHHY OTNa/HE BOC
+ _OjIpe/ eKcriepuMeHTanHo MyTHohy oTnajHe Boje

BexGe:

«  V30pKOBake OTNaJHKUX BOAA;

+ Onpebusarse rycrune u mytiohe (Goje win Mupuca) orname
BoJIC.

Tpumapnu nocrynun
npepajze

Teopn|

+ neduimuie drrrpuparse

« Hapesie nozieny ypehaja 3a puntpuparse oTnaaHuX Boaa

« objacn npuHumn pana ypehaja 3a punrpuparse

« ofjacHu HAYMHE TAOKEbA

«  HaBe/e MOjeNy TANOKHHKA

+  00jacHH NPHHLMI pajia LHIHHIPUHHOKOHYCHOT TAlOKHHUKA H
JNlaMesIapHOT TANIOKHUKA

+ 0GjacHM NPHHUMI pajia NecKoIoBa

+ _o6jachu nocrynak ussajame Machoha y duioratopy

Teopuia!
+ Durrpuparse (peweTke 1 cHTa);

+  Tanowkerse (HAUHHH TATKEHA H BPCTE TATIOKHHKA);
« Onbajame necka (Necko70B);
« Opngajame macnoha (¢pnotaropm).

Bexbe:

Bexbe:
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OfIpe/Iu eKCTIEPUMEHTATHO Caipikaj YKYNHHMX MacHoha y y3opky
oTnaaxe Boje

O/Ipe/IH eKCTIEPUMEHTAITHO Ca/ipykaj NPHPOAHKX MacHoha Y y30pKy
oTnaaxe Bone

« OgnpehuBarbe ykynuux machoha y OTrnaaHoj BOAu:
« OspehuBarbse npupoaHUX MacHoha y OTNaaHOj BOIH.

CeKyHAapHH NOCTYNIH
npepaje

Teopu|

HaBe/ie nozieny GHOIOUIKKMX MOCTy MaKa

HaBe/le KapaKTEpPHCTHKe NOCTynaka GHoNowKe npepaze
onuue GHopeakTop

HaBe/le 10/ie/ly aepOGHHX N0CTyNaKa npepaje

HaBe/IC MOJIey MPOLEC AKTHBHOT MyJba

neHHUILE CACTAB AKTUBHOT MYJba M HAaBE/IE Npoliece KOjH ce
ozMrpaBajy y memy

oBjacuu mpouec GuoduaTpaumje

oBjacku Guoamck npotec

oBjackm aepucana jesepa U JaryHe

HaBe/Ie MO/IeNTy aHaepOOHHMX MocTynaka

oBjacuu mpouec anaepobue npepaze no hazama

oGjacHu JBOCTENeHH aHaepoOHH npoliec

0BjaCHM aHAEPOGHM KOHTAKT NpOLIEC

oBjachu aBodaztu aHaepodHH npouec

oBjacHu Xemujcke NOATYIKe npepaje

HaBe/Ie Kajia ce MPUMErbYjy XeMHjCKH MOCTY MM npepaje
HABE/IE MOJIENY OTIAHON MyJba HACTAIION NPAJIOM OTTIA/IHKX BOJA
HaBe/Ie MOCTYIKE Npepajie OTNAAHOT MyJba

Teop!
«  buosouiku noctynuu (nojesa, GHOPeaKTop H KapaKTePUCTHKE

NoCTyIaKa);

o AepoGHH GHOIOLIKH MOCTYNUH (POLIECH AKTHBHOT MyJba,
GroduiTpatmja, GHOIMCK MpolieC, aepHcaHa je3epa W JlaryHe);

«  AHaepoGHH MOCTYMNIM (IBOCTENEHH aHACPOGHH MpolLec,
aHaepOGHM KOHTAKT npolec, ABO(a3HH aHaepPOHH NPOLLEC);

o Xemujcku nocTynuy npepajie (NpeLHnuTauuja, joHcka u3meHa,
HeyTpanu3aiija, MeMOPaHCKH TPOLIECH);

« [lpepana u ojnarame MyJba (3rylibaBate, 06€3B0/IbaBatbe H
crabunusaumja).

Bewbe:

OJIPE/H EKCMIEPHMEHTATHO TEH3HAC Y OTNAIHOj BOAH
O/IPE/IH eKCTIEPUMEHTAIHO XJIOPHJIE Y OTMAIHOj BOIH
OJIpeIM eKCTIEPUMEHTAIIHO Cy/iaTa y OTNaHOj BOAH

Bexe

o OnpelhuBarbe TeH3Maa y OTNAAHO) BOJM;
«  OppehuBatbe XJ10pHIa y OTNAJAHO] BOAM;
« OnpehuBatbe cyndara y oTnaasoj Boau.

Tepunjaann nocrynun
npepaje

Teopuja:

HaBe/Ie MOJIeNTy TepUMjATHHX MOCTyTaKa npepaje

oBjacHu npoliec HeyTpaIu3aLMje Y NPepau OTNA/HUX BOAA

oGjacHu npolec ajcoprnuuje y npepaju oTrajHuX Boja

oBjacHu MpolLec aepaiinje H OKCHIeHalje y npepajy OTHaaHHX BOAA
objacHu npouec ae3uHdeKumje y npepau oTraiHHX BOAA

Teopuja:

« Iloaena Tepumjanuux noctynaka npepaae;
o Heyrpanusaumja;

o Ancopnuuja;

«  Acpauuja 1 OKCHreHauHja;

o Jlesundexunuja.

Bexbe:

O/IPE/IH eKCTICPUMEHTATHO XeMUCKY MOTPOLIHY KHCCOHHKA Y
Y30pKy Boje
O/IPa/IH MPENopyUeHy eKCIePUMEHTATHY 1a60paTopHjcKy BeKOY

Bewb
+ OnpehuBaIbe XeMUJCKE IOTPOLIILE KHCCOHMKA Y BOAH;
+ Camoctasna npenopyvena 1aGoparopujcka BexGa.

3aKoHcKa pel

Teopui:

AHA/IM3MPA OCHOBHE 3aKOHCKE aKTe Y 00JIaCTH yrpaB/bakha

+  3aKOH 0 3alTHTH JKHBOTHE CPE/IMHE;
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OTNa/IHKM BOIAMA M 3AILITHTH JKHBOTHE CPE/IMHE Y HALIO]j APKABH
€BPOIICKO] YHHjH

3aKoH 0 BoJaMa;
Mebynapoauu 3akomu u ypenbe.

Hacrasa y 610Ky

YUECTBYje Y Mpoliecy pajia IoroHa 3a Npepajy HHAYCTHjCKHX
OTNAJHKX BOJA

YUECTBYje y MpoLiecy pajia oroHa 3a npepajy KoMyHaIHHX
OTNAJHKMX BOAA

YUeCTBYje y NpoLiecy pajia oroHa 3a npepajy AeTOHHJCKHX
OTNAHKX BOJA

yuecTByje y 1abopaToOpHjCcKOM HCITMTHBAkbY y30paKa OTIaHUX BOAA
YUECTBYj€ y KOHBEHUMHATHUM CHCTEMY Npepajie KOMYHATHHX
OTNAJHKX BoAA

Torou 3a npepajty OTNAAHUX BOAA Y PasIHUHTHM
WHJLYCTPHJCKHM rpaHama;

[Morou 3a npepazy KOMyHaIHHX OTNHAAHUX BOJA;

CanuTapHe JeMnoHHje, NOCTPOojerba 3a Mpepajly ACMOHUJCKHX BOJA;
JlaGopaTopHje 3a HCIIMTHBAkbE OTIAAHHX BOJA;

KOHBEHUMOHAIHH CHCTEM 3a Mpepajly KOMYHaIHHX OTMaJHHX
BOAA.

4. YIIVTCTBO 3A TUJAKTHYKO-METOAUYKO OCTBAPUBAILE IPOTPAMA

Ha nouerky cBakor MOJty/1a yueHHKe yTO3HaTH Ca LIMIEBUMA M HCXO/IMMA, TJIAHOMPA/Ia M HAYHHMMA OLIeHHBAbA.

Tpeamer ce peanusyje y yUHOHHLM, ClIELHjaTM30BaHO] Y4HOHKLM naGapatopuju. [Tpenopyka 3a opraHu3aimjy HacTaBe je Ja ce 1o HejlebaMa peanusyje ABouac Teophjcke
HACTaBe M OJIE/bEIbE CE HE /1N, OIHOCHO 1BOYAC BEXKOH M osiebetbe ce e, TTpuinkom paiusauuju BexOu 1 HacTase y G/IOKY Ofiesbelbe ce JIe/H Ha rpyne 10 15 yuenuka.
Ipenopyuenn 6poj yacoBa Mo MOyJIMMa 3a YeTBPTH paspes je cienchu:

« Boja kao enemenT sknBoTHe cpemne (7+14 yacosa);

« 3arahuBame Boja (8+12 vacosa);

o Ornanne Bosie M noctynuu npepaje (8+12 uacosa):

«  Tpumapnu noctynuu npepane (10+12 yacosa);

o Cekynnaphu noctynuu npepaje (18+6 uacosa):

«  Tepuujanuu nocrynuu npepaze (6+4 vaca);

« 3akomcka perynarusa (3+0 yacosa);

«  Hacrasa y 610Ky (30 uacoBa).

Hactapa y G/IOKy ce MCK/bYUMBO M3BOJM KOMMNAHHMjaMa, IJIe CC yUYCHHUH YKJbYUyjy Yy: OPraHM3allMOHY CTPYKTYPY KOMMaHHja, TEXHOJIOLIKH MOCTYNAK MPOM3BO/IHE Ha
MeCTHMa HaCTaHKa OTNaJHKX BO/a, 1aGOPATOPUICKO HCTHTHBAIE HACTAIX OTIAZHHX BOA, KAO H NIOCTYIIKe NPepae OTHAAHHX BOA.

TIpuankoM peanusalije MOJy/la OCIOHMTH CE Ha MPE/3HaHa yYCHHKA W3: OMIITEC W HEOPraHCKe XeMHje, aHAMTHUKe XeMuje, (M3MKe, PHU3HUKE XeMHje, TEXHOMNOUIKHX
onepaimja i HHCTPYMEHTAaIHKX MeToa aHanuse. [Tpenopyka je 1a ce NPUIMKOM OCTBapHBaba nporpama uspabyjy 3aaauu koju hie ce npumersusath y npakcu. MHcneTipary
Ha CHCTEMATHYHOCTH H NPUMEHH CTEUCHHX 3HAIbA Y NIPAKCH.

3a camocTanHe BeskGe yueHHKa MOTpEGHO je MPHNpeMHTH MpHGOp, nocyle, HHCTPyMEHTE H anapaType 3a NpoBepy 3Hamwa yueHuuKa. [IPEMIOr CAMOCTATHHX BEXGH je
cnenehu:

1. Onpehusarse MmyrHohe oTnaame sose.

2. OnpehuBame caapikaja CycrieHI0BAHUX CYTICTAHLIM y Y30PKY OTMAjHE BOAE.

3. OnpehuBame canpiaja pacTBOPHHX CyTICTAHIM Y OTNAHOj BOJIH.

4. Onpehusare ykynuux mactoha y 0TnamHoj Boau.
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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. OnpehuBarbe TeH3Ma Y OTNAAHO] BOAH.

HaBop metoa u 06/MKa paja 3a CBakM MOy ofipehyje HACTABHHMK Y 3aBUCHOCTH O/l HACTABHHMX CaJpikaja, CMOCOBHOCTH M MoTpeba yueHHKa, MaTepHjaHUX U JPYrHX
yenosa. Kopueturn pepbasne MeTosie (MeTo/1a YCMEHOT M3jiarakba M JIMjasiolika MeTo/1a), MeTo/Ie IeMOHCTpaLIMje, TeKCTyalnHo-1iycTparushe Metose. [peioxkenu o6imuum

pajia cy QpoHTAIHH, Paly FPYIH, Paily Napy, HHAMBHAYATHH Pajl.
5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHBHO OLIEIbUBAIE YYEHUKA

'V HacTaBu OPHjEHTHCAHO] KA IOCTH3AtbY MCXO/IA MPaTe Ce W BPE/IHY]y NMpOLeC HACTaBe M yuera, nocTurHyha yuenuka (NpoykTH yuerba) u concrsenn paa. Hacrasuuk tpeGa
KOHTHHYHPAHO 1a NPaTH HaNpelaKk yueHHKa, KOjH ce OrJefa y HauMHy Ha KOjH YHEHWUM NapTHLMNUPajy, Kako NPHKYMUbajy MOJATKe, Kako apryMeHTyjy, eBanynpajy,
JIOKYMeHTYjy WL Jla Gu BpeiHoBatbe G110 0GJeKTHBHO My (DyHKLM]H yuekba, NOTPEGHO je YCKIIaIMTH HUBOE MCXO/1a M HAUMHE OLICHHBAA.

CyMaTHBHO OlleHMBaIE j¢ BpeaHOBaMbe MocTHrHyha yueHHka Ha Kpajy ceake peansosane Teme. CyMaTHBHE olieHe ce 00Hjajy M3 KOHTPOAHUX HIH NHCMEHHX PaoBa,
TECTOBA, YCMEHOT HCTIHTHBAILA, CAMOCTAIHHX WM TPYTIHHX PAZIoBa yueHHKA.

V (opmaruBHOM BpeHOBakY HACTABHMK GW TPeGalo 1a MPOMOBHILIE PYNHU MJAJIOT, /1a KOPUCTH NUTara /1a Gu reHepucao nojatke w3 haukux uieja, au U 1a noMorHe
pa3Boj haukux uaeja, naje yuennuunuma nosparhe uHpopmalmje, a nopparHe MHGOpMauuje 10GHjeHe O/ yueHHKa KOPHCTH J1a PHIIAro/u Mojyyasarse, OXpabpyje yuenmke na
oueyjy KBauTeT CBOr pajta. U360p HHCTpyMeHTa 3a JOPMATHBHO BPEHOBAH-E 3aBUCH OJI BPCTE aKTHBHOCTH KOja CE BPE/HYje.
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Hazue npeavera: TIPEXY3ETHALITBO

1. OCTBAPMBAIbA OBPA30OBHO-BACIIMTHOI PAJIA - OBJIMLIU U TPAJALE

HACTABA
PA3PE]] IESEiae FEEEEa TIPAKCA YKYITHO
Bex6e IlpakTuuna HacTaBa
HacTasa 60Ky
111 0 60 0 0 0 60

Hanomena: y TaGenu je npukasaH roauikby ok yacoa 3a caku 061MK paja

2. l.ll/lJl)EBl/I YUYEA:
PasBujarbe NOCIOBHUX M NPEY3eTHHUKNX 3HaHa, BELITHHA H OHALIAHA;
+  PasBHjaibe Npeay3eTHHUKHX BPEAHOCTH H CIOCOGHOCTH J1a ce NPETo3Hajy npety3eTHHUKe MOryhHOCTH y JIOKasIHoj CpesMty 1 Jienyje y CKIajy ca THM
*  PasBHjatbe NOCJOBHOT M MPEAY3CTHHYKOT HAYHHA MULLIBCH:A;
+ Pa3sBHjatbe CBECTH O CONCTBEHHM 3HAHMMA H CTIOCOGHOCTHMA M 1aJb0j NPO(ECHOHATHO] OpHjEHTALIM]H;
+  PasBHjaie CBECTH 0 yI03H KOPNIOPATHBHOT NPE/1Y3ETHHIUTBA Y CABPEMEHOM TOC/IOBakbY;
« OcnocobibaBame 3a AKTHBHO TPakeHe 10cAa (3ATI0LLBABAE H CAMO3AIIOLLbABAHE):
+  OcnocobsbaBatbe 3a M3pazy jeHOCTABHOT MJIaHa N0CIOBakba Masie hrUpme;
*  MyATHAMCUMIIMHAPHU NIPUCTYN M OPHjEHTALIMjA HA IIPaKCy;
« Pasujame 0CHOBE 3 KOHTHHYHPAHO Yuerhe;
+ Pa3Bujarbe OArOBOPHOT OIHOCA MPEMA OUYBAbY MPHPOIHHX PECYPCA H EKOOUIKE PABHOTEIKE.

3. HA3BUB U TPAJAILE MOJYJIA IPEJIMETA

Paspen: YeTBPTH
Pen.6p HA3HMB MOJTYJIA Tpajare Moayna (4acoBm)
1. TIpeay3eTHHIITBO M Mpey3eTHHK 8
2. Pa3Bujatbe 1 IPOLIEHA MIOCIOBHUX HACja, MAPKETHHT I1aH 16
3. Vnpassbatbe H OpraHn3alnja, NPaBHH OKBUP 3 OCHHBAE H (DYHKIIHOHHCAbE AENATHOCTH 16
4. ExoHOMHMja 0c1oBaba - PHHACHJCKH M1aH 16
5. VueHHUKH npojeKat — Npe3eHTaLMja MocJI0BHOT IlaHa 4
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4. HA3BUB MOJYJIA, UCXO/IU, TPENOPYUYEHM CAJIP’KAJM / KJbYUHU IMTOJMOBH CAJIPIKAJA

HA3HUB MOJYJIA

HCXoau
Ilo 3aBpuieTKy Mosyna yueHuK hie GUTH y cTamby na:

TIPENIOPYYEHH CAZIPIKAJ / KJbYYHH IOJMOBI
CAIPKAJA

TIpexy3eTHHIITBO W
npeayseTnnk

NpUKAKE aZIeKBATHE IPHMEPE NPE/Ly3ETHHLITBA H3 JIOKATHOT
OKpyKetba

CKMLMPA KAPAKTEPHCTHKE NPE/ly3eTHHKA

NPE3eHTYje 3Hauaj MOTHBALMOHKX (PaKTOpa y NPE/Ly3eTHULITBY
JIOBE/IE Y OJIHOC MOjMOBE HHOBATHBHHOCT, NIPE/Ly3MMIBHBOCT H
Tpe/y3eTHHIITBO

PUKAKE LIEMATCKH PA3IMUNTE HAUMHE OTNIOUUISAHA N10C1 Y
JIOKAJIHO] 3aje UL

Npe3CHTYje 3Havua] KOPNOPATHBHOT NPE/ly3CTHHIITBA 3
yHanpeherbe nocoBarba

Ilojam, pa3Boj 1 3HaYaj NPeLy3ETHALITBA

TIpodhun 1 KapaKTEPHCTHKE YCMEIHOT MPe/ly3eTHHKA
MotuBu npejy3eTHHKa

KoprnopaTuBHO npey3eTHHIITBO

PasBujame u npouena
MOCJIOBHHX H/1eja, MAPKEeTHHI
naan

MPUMEHH KPeaTHBHE TeXHUKe H300pa, celleK1je 1 BpeJHOBaba
MOC/IOBHHX HJEja

npUKake cajpikaj v 3Hauaj GU3HKMC nnaHa

uerpaku MehycoGHo sieioBatbe GakTopa KOjH YTHYY Ha TPIKHIITE:
LeHa, MPOM3BO/, MECTO, MPOMOLIMja H JIHUHOCT

NPUKYIH M aHAJM3HPa MH(OpPMAaLMje O TPXKHUIITY W pasBuja
MHIMBHIYaIHY MApPKETHHI CTpaTerHjy

pasBHje camoroys/lame Y cnpoBoherby TEPEHCKHX MCTHTHBAMA
CaMOCTAHO H3Pa/I MAPKETHHT TU1aH y NPHNpeMH GU3HKC TUlaHa
TIPE3EHTYje MAPKETHHT M1l KAO /IO CONCTBEHOr GH3HMC TUlaHa

Tpararbe 3a N0CIOBHUM HACjaMa
TTpouena nocnosHuX MOryRHOCTH 3a HOBH MOCIOBHH
nogyxsar

SWOT ananmsa

CrpykTypa GM3HKC M1aHa H MAPKETHHT T/1aHa KAO HeroBor
nena

Enementu mapkerunr mukca (511) — (npousson/ycnyra,
LEHa, KaHalu MCTpHOYLHje, NPOMOLHja, IMUHOCT)

Paj1 Ha Tepelty-HCTPaKHBAtLE TPIKHLITA

TIpeseHTalija MAPKETHHT T1aHa 3a ofabpaHy GH3HHC
niejy

Ynpasbaie 0 opranuzanuja,
NPABHH OKBHP 32 OCHHBAIbE H
dynkuHONHCAbE 1CIATHOCTH

npuKake 0COOMHE YCNEWHOr MeHayepa

TIPE3EHTYje IPOM3BOAHY CTPATETHjy H MPOM3BOHH MPOrpam

npukaske (hase pa3Boja HOBOT MPOH3BOJA

NpPE3eHTYje OCHOBE MEHAUMEHTa yCIyra/lIPOH3BO/IHbE

NpHKasKE Ha jeAHOCTABHOM MPHMEPY TI0jaM H BPCTE TPOUIKOBA,

LeHy KOIITarbha H HHBECTHLIHjE

NpHKkKe 3Hauaj NPOM3BOJHON MJIaHA H 3P/ IPOU3BO/IHH MIIaH 3a

concTBeHy GH3HKC HEjy Y HajjeAHOCTaBHHjEM 0B/THKY (CaMOCTATHO

i y3 nomoh HacTasHHKa)

Npe3eHTyje 3Hauaj NIaHuparsa u 01abupa JbYACKHX pecypea 3a

notpebe opranusauuje

KOPHCTH FaHTOrpam

NpHKasKe 3HAY] HHAOPMALHOHKX TEXHOMOMH]A 38 CABPEMEHO

nocsoBate

IpUKaKe HA IPUMEPY BAKHOCT HEMPEKWIHOT HHOBHPAba
__TIPOM3BOJA WM yCilyra

MeHaumeHT (yHKIWje (IIaHUparbe, OpraHn3oBate,
Boljetbe H KOHTpOa)

OpraHm3aimja NIPOM3BOJHKHX CHCTEMA

Tojav 1 BPCTE TPOLIKOBA, LieHa KOLITarba
HWHeectuumje

MeHauMeHT NPOM3BO/IHE - YNIPaBbakhe MPOU3BOAHUM
npottecow/ycayrom

VipaBsbatse by ICKUM pecypeHma

Vnpassbarbe BpeMeHOM

WHKeHepHHT BpeHOCTH

Hudopmaumone TexHonoruje y nocnoeary

T1paBHu acnieKT NOKpeTara GU3HHCA
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n3abepe HajNOBOILHH]Y OPraHH3aLMOHY W NpaBHy Gopmy
TIPHBPE/IHE AKTHBHOCTH

M3pajIM M IPE3eHTYje OPraHH3aLMOHH T1aH 3a COTICTBEHy GH3MHC
niejy

CauMHH WK TIOMYHH OCHOBHY TIOC/IOBHY JIOKYMEHTAUM]y

Exonomnja nociioBama -
dunacujekn niaan

cacTaBu GUIAHC CTakba HA HAjjeIHOCTABHHjEM NpUMEpY

cacTaBu GHJIaHC yeriexa  YTBP/IH NOCTIOBHH PE3yITaT Ha
HajjeHOCTABHHUEM NPUMEPY

Hanpasu pasiuKy u3mely NpUX0/1a M PacXoJia ¢ jeIHe CTpaHe W
NPHIMBA M OJUTHBA HOBLIA CA JIPyre CTPaHE HA HajjeIHOCTABHH]EM
npumepy

W3payHa Ipar PeHTaGHIHOCTH Ha JeAHOCTABHOM MPHMEpY
HaBezie Moryhe HauuHe (MHAHCHPAMA COCTEEHE AENATHOCTH
uHpopmHuIe ce y oaroapajyhum HHCTHTYIMjaMa O CBUM
PesleBAHTHHM MHTAI-HMA O/1 3HAYA]A 32 MOKPETAIbE GH3HHCA
MICHTH(UKYje HAUMHE 32 O/IPIKABAILE JTMKBHIHOCTH Y T0CIIOBAkbY
npenyseha

cacTaBu (GHHAHCHICKH M1aH 3a CONCTBEHY GM3HMC HaEjy
camocTanHo wim y3 nomoh HactasHmKka

npe3enTyje QUHAHCH|CKH ML1aH 3a CBOjY OM3HHC HaEjY

» bunanc crama

« bunanc ycnexa

« busanc Tokosa rotosuse (cashflow)

 Tlpesomna Tauka peHTaGuIHOCTH

« Vi3Bopn dumancuparsa

o Hucrutyuuje n uupactpykTypa 3a noapuiky
npe/ly3eTHHIITBY

o Tlpunpema u npesenTaimja Guuancujckor niana

'YueHHnuKH npojexar —
TIPe3eHTAIH}A NOCAOBHOT IIAHA

camocTanHo Wik y3 nomoh HacTaBHKKa Ja noseske cae ypahene
nenose GU3HHC MiaHa

M3pajIM KoHauaH (jeaHoCTaBaH) GH3HKC MU1aH 3a CONCTBEHY GH3HHMC
nejy

npeseHTyje GU3HKUC NIaH y OKBUPY JABHOT Yaca W3 npeaMera
TPe/ly3eTHHIUTBO

» M3pana uenoBuTOr GU3HKC NJ1aHa 3a CONCTBEHY GH3HHUC
niejy

o TlpesenTaumja nojeaMHa HKX/TPynHUX

o GHM3HKC IAHOBA W MCKYCHja

4. YIIYTCTBO 3A TUIAKTHYKO-METOJAUYKO OCTBAPUBAKE ITPOTPAMA

Ha nouerky cBakor Mo/y/1a y4eHUKE YNO3HAaTH Ca LM/beBUMA H HCXO/IMMA HACTABE, OJIHOCHO YUCH:a, MJIAHOM Pajia M HAYHHUMA OLICHHBatba.

Tpeamer ce peanusyje kpo3 BexkGe y YUHOHHLM, CrIEUMjau30BaHOj yuuoHHIM. [IPUIMKOM OcTBapHBatba NPOrpamMa o/iesberbe Ce JIeNU Ha rpyre 10 15 yuennka.

Y ToKy peaimatiuje Mojly1a OCIOHHTH Ce Ha Npe/i3Harba yUeHHKa W3 CoUHOAOrHje ca npasuva rpahana. HacTasnuk npuripema noTpesHe elemenTe 3a BesKGY, ACMOHCTPUPA
Pat Ha PaJHOM MECTY Ha, TIpaTH Pajl yUeHHKA Ha PaJHOM MECTY M yKasyje Ha rpeiuke npH paiy. Pajue 3a1aTke Be3uBaTH 3a KOHKPETHY BEKOY.

Tpuankom peansaumje Moaysia Iipexy3eTHHINTBO M PEAY3eTHHK YYeHHLM Tpeba 1a ypase jeaan NPOjeKTHH 3a1aTaK:
1. Tlpumep yeneuHor npejy3eTHuka (HIp. MO3BATH HA YaC rocTa — NPE/ly3eTHHKA M HA OCHOBY HErOBOT HCKYCTBA yUEHHIM TpeGa 1a M3paAuTH NPOdHI H KapaKTePHCTHKE

npenyseha/kovnantje).

Tpunnkom peannsaumje Moayna Passujarme n npoueHa NocJa0OBHHX H/ieja, MAPKETHHT ILIAN yueHnlu TpeGa /1a ypajie ABA NPOjeKTHA 32/IaTKA:
1. TlpeseHTauuja MapKeTHHr aHa 3a ojadpaHy OM3HMC Mzejy (HNp. MPENnoOpYYHTH yYeHHLMMA Aa OW3HMC MAeje Tpake y OKBMPY CBOI MOAPYHja paja aiu He

WHCHCTHPATH Ha TOME).
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2. TlpeseHTaumja MapKeTHHr MiaHa 3a ojabpaHy OGM3HMC uiejy (HNp. NOXe/bHO je OpraHW30BaTH MoceTy MaauMm npeayseluma koje ce GaBe jaenarHouhy 3aurrure
JKHBOTHE Cpe/liHe y OKBUpY rie hie ce yueHuun uHopMHCaTH 0 HAYHHY [e/I0Batba U ONCTaHKa TOr npeay3eha Ha TPKUIITY).

TMpunrkom peannsaumje Moy.1a YipaB/bame H OPranu3annja, NPaBHH OKBHP 32 0CHHBAILE H GYHKIHOHHCAILE 1EIATHOCTH YueHH UM Tpeba Jla ypajie je1an npojeKTHH

3a/1aTAK:

1. MeHauMeHT NpoM3BOJIHE - YIPaBbakbe MPOM3BO/IHUM NPOLIECOM (HIIP. 1aBaTH YIyTCTaBa yUeHHIMMA I/1e M Kako J1a JI0hy 10 HEOnXoAHHX HHDOpMalHja, KOPHCTHTH
cajToBE 32 MPUKYIUbae HHPOPMALIjA (WWW.APT.ZOV.IS. , WWW.SME.ZOV. IS. i APYTH).

TMpunnkom peanuzaumje moaya Ekonomuja nociioBama - pHHACHjCKH NiIan yueHHuLM TpeGa 1a ypajie ABa NPOjeKTHA 3a1aTaKa:
1. M3pama Gusakca cTarba (HNP.KOPHCTHTH HajjeHOCTaBHH]E Tabesie 3a H3pay GHiaHCa CTamba).
2. Ms3pana Gunanc ycnexa (HNp. KOPUCTHTH HajjeaHOCTaBHMje Tabese 3a u3pajly Gunanca ycnexa).

TIpuanKoM peannzatinje Moay1a Y UeHHUKH NPOjeKAT-NPE3CeHTANH]A MOCIOBHON IIAHA YUCHHIM Tpeba 1a ypajie jelan NPOjeKTHH 3a/aTaK:
1. M3pazma u npeseHTaumja UIOBHTOr GH3HUC TUIaHa 3a CONCTBEHY GM3HMC W]y (HMp. T03BATH HA JaBHW Yac yCTIEWHOT MPE/ly3eTHHKA, NPEICTABHUKE WIKOJE, JIOKaIHe
camoynpaBe u Gaaka 3a NOLEHY PeaTHOCTH M HOBATHBHOCTH GH3HHC M1ana)

'V OKBHpY NMPOjeKTHHX 3a/1aTaKa MOTPeGHO je reHepHcaTH I0KYMEHTALHjy (CBE OHO LITO MPOjeKTHA A0KYMeHTaLHja Tpeba 1a caupku).

H3Gop metoma u 06/MKa paja 3a CBaku MOy oapelyje HACTABHHK y 3aBHCHOCTH Ol HACTABHHX CaJpikaja, COCOGHOCTH M NoTpeba yueHHKa, MaTepHjalHuX W APYrHX
yenosa. Kopuctutu BepGaiie MeToe (METOIa YCMEHOr M3/laraa M AHjanolika METO/a), METO/Ie ICMOHCTpalIHje, TeKCTYaTHO-HIYCTPATHBHE METOIE, METO/E MPOjeKTHHX
3anaraka. [Tpezuioskenn oGimum paja cy GpOHTAIHK, Pajly TPYNH, pajy napy., HHAMBHIYAJIHH Pajl.

5. YIIYTCTBO 3A ®OPMATUBHO M CYMATHUBHO OLIEIbUBAIGE YYEHUKA

'V HacTaBM OPHjEHTHCAHO] Ka I0CTH3AkbY MCXO/IA MPaTe Ce H BPE/IHYjy NMPOLIECHA CTaBe M yucHa, NocTurHyha yueHuka (NpojykTH yuewa) u conctseny paa. HacraBuuk tpeGa
KOHTHHYMPAHO /la NpaTH HanpeJaK yueHWka, KOjU ce OrJjie/la Y HauMHy Ha KOjH YHYEHWLM NapTHLMIMpajy, Kako MPHKYNUbajy NojaTke, Kako apryMeHTyjy, eBalyupajy.
nokyMeHTyjy uTa. Jla Gu BpeanoBare G110 06jeKTHBHO H Y hyHKUMjHyUerba, NOTPEeGHO je YCKIaIMTH HUBOE HCXO/Ia M HAYMHE OLICHHBAbA.

CyMaTHBHO oueIbHBalbe je BpeaHoBaibe nocTuriyha yuennka Ha Kpajy cBakor peanusoator mMoaysia. CymaTHsHe oueHe ce 106Hjajy H3 KOHTPONIHHX HIIH THCMEHHX Pajiosa,
TECTOBA, YCMEHOT HCIIUTHBAH:A, CAMOCTAITHHX HJIH IPYNHUX PajloBa YueHHKA.

Y dopmatuBHOM BpesHOBalbY HACTaBHHMK GH TpeGao 1a NMPOMOBHMILE FPYNHH AUjalor, 1a KOPHCTH MHUTaka Ja GH reHepucao nojaTtke U3 haukux uieja, anu v a MomMorue
pasBoj haukux ueja, 1a je yueHuumuma nopparHe MHdopmaimje, a noppatHe MHpopmatmje 106HjeHe 0/1 yUeHHKa KOPHCTH J1a NPHJIAro/IM NOjlyUaBakbe, oxpadpyje yueHuKke 1a
ouerbyjy KsaauTer cBor pana. M36op HHCTpymenTa 3a JopMaTHBHO BPEHOBAILE 3aBHCH O/l BPCTE aKTHBHOCTH KOja ce Bpe/Hyje.

M360p uHCTpymMeHTa 3a (POPMATHBHO BPEJHOBAE 3aBHCH OJ1 BPCTE aKTHBHOCTH Koja ce BpeaHyje. Kaja je y nutarby M3paja npojekTHOr 3aj1aTka MOXKe ce NPUMEHHTH ,ueK
JMCTa” y KOjoj CY MpHKa3aHH HMBOHM MOCTHrHYha yuenHKa ca nokasaTe/bHMa HCTIYeHOCTH, & HaCTABHHK TPpeGa /1a 03HauH MoKasaTesb KOjH OJroBapa noHalarby yueHuka.
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B: U3BOPHU INPOI'PAMH

Hasus npeamera: BE3BEJTHOCT U 3/IPABJBE HA PAIY

1. OCTBAPUBABE OBPA30BHO-BACIIMTHOT PAJIA — OBJIMLU U TPAJAIE

PA3PEJT:

Teopujcka HacTaBa Bexbe TIpakTHuHa HacTaBa

Hacraga y 61oky

VkynHo

I

68 0 0

0 68

2. HIWJbEBH YUEIbA:

- MsrpahmBare CTBApanadykor W O/IrOBOPHOT OJHOCA NIPeMa Pajly M CPECTBHMA pajia;
- OcnocobibaBarbe yHeHHKa 3a CaMOCTA/IHY MPUMEHY M TOLITOBAIbe Mepa M HOpMaTHBa 6€30eIHOCTH H 31paBiba Ha PajLy:

~  Cruuame 3HaIba O WUTETHMM arcHCHMa pajiHe CPEeIMHE KOjH 10BOJIE 10 NPOheCHOHATHUX 060/beHa M TpayMaTH3Ma Ha pajty;
- CxBatare 3Hauaja 3/paBe PaHe M JKUBOTHE CPEIHHE;

~ OcnocoGibagarbe yueHHKa 3 IPUMEHY Mepa 3aLLITHTE PH YNIPABIbatby OTHAZOM;
~  Passujarbe paiHHX HaBUKa M PaIHE Ky/TyPe ca LHJbEM OUYBaba 371paBJba M 3aTHTE KHBOTHE CPEIMHE;
- BacnuraBaibe yueHHKa 3a 0JpiKaBatbe XHIHjeHe PaJHOT H )KHBOTHOT MPOCTOpA;

—  CTHuare HaBMKa KyJITypPHOT NOHallamba y pasy u AKHBOTY:

- BacnuraBare 3a XyMaHe W 31paBe OJIHOCE NPeMa pajly, PajiHOj H KHBOTHO] CPE/IMHH.

3. TEME, UCXO/IH, IIPENIOPYYEHH CAIPKAJU U K/JbYYHHU ITOJMOBH CAJIPKAJA

Pazpen: Ipyrn

Toauusu don uacosa: Teopuja: 68 uacosa;

TEMA

HACXOAH
TTo 3aBpuieTky Teme yueHuk he GUTH y cTamby ja:

TIPEMIOPYUYEHH CAZIP/KAIN / KJbYUHU HOJMOBH
CAIIPKAJA

3akoncka peryraTusa

« ofjacHH mpeaMeT u3yuaBarba U 3Hauaj Ge36eHOCTH H 3/paBsba Ha
pany

« HaBe/e 3a/1aTke 6e36eHOCTH M 3/1paBba Ha pajLy

« pasjacHH MOjMOBE: 3/IpaBJbe, XHIHMjEHA U 31PABCTBEHA KyJITypa

 pasjuKyje nojeny XHrujeHe H haktope Koje OHa H3yuasa

« HaBe/ie (hakTope Koje NpoyyaBa XHrujeHa pajiHe cpeiMte (Matepujaite
W IpyLUTBEHE)

« oGjacHH HCTOPHjCKH Pa3Boj Ge3BeHOCTH H 3/1paBIba Ha pajly y CBeTy U
ko Hac (MelyHapozHa oprannzauuja paja, Ge36eIHOCT H 3/paBJbe Ha
pany y lokymentuma EV 1 jomahem 3akoHoaBeTBy

« Pa3lMKyje NMojMOBE ONACHOCT, ONACHA 110jaBa H PH3HK

|+ _seguunIe AKT 0 POLIEHH PU3HKA W AHATIM3HPA HETOB caapIkaj

Ipeamer usyuaBarba, 3Hauaj M 3a1aum 6e36eIHOCTH H 3paBba Ha
pany;

Tojam u nedunmMuMja 3ApaBIba, XMIHjeHE H 3APaBCTBEHE KYTYpE,
XWrHjeHa pajHe;

Mehynapoanu criopasymu u jomahe 3aKOHONABCTBO;

OcxosHe os1penGe 3akoHa o Ge36e1HOCTH M 3/1paBiby Ha
pazy.cpenuHe.
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aHanM3Mpa ocHoBHe os1pe/te 3akoHa 0 Ge30e/IHOCTH U 3/1paBiby Ha
pajly Koje ce oiHOCe Ha mpaBa i 00aBe3e Moc/I01aBala | 3amocIeHHx
aHanu3upa nponuce y obnactu 6e30€HOCTH U 3/1paBsba Ha pajty

CyGjextnsun pakropu
KOjH yTHuy Ha Gesbeanoct
M 3paBJbe HA PALY H Mepe
3amTHTe

pasuKyje nojMoBe HOBpEia Ha paty, MPOGECHOHATHO 0BOberhe H
GorecT y Be3u ca pagom

Hagejie nozieny (akTopa Koju 10BO/Ie /10 TpayMaTH3ama Ha pajy
cyOjexTuBHM 1 0GjeKkTHBHH (aKTOPH

aHanM3Mpa NPEBEHIH]Y MPOdECHOHATHHX 060bEHa H TPaYMATHIAMA
Ha pany

paznuKyje nojMoBe npod)ecHoHAIHA OPHjeHTaLHja U CeleKIIHja U
npodecHoHaIHO OcrocobbaBatbe

neduHULIE NCHXOPU3HONIOLIKE OCOOHHE INYHOCTH (BPEIHOCTH,
MHTEPECH U CrIOCOOHOCTH)

00jacHH yTHLIA] MCHXO(PH3HONOIKUX 0COOHHA INYHOCTH HA PajIHY
cnocoGHocT

HaBe/le XMjepapXujy MOTHBA M 0GjacHH yTHILA] MOTHBALIMjE HA PajL
pazjachi 1ojam (pH3HONOIIKH aCMeKTH paja

ojacHu NojaBy yMOpa, IpeMopa 1 3aMopa M YTHIIaj Ha pajiHy
cnocoGHocT

pasiuKyje MeTo/ie 3a OGHaBIbake PajiHe CMIOCOGHOCTH: NpaBHIIHA
opraHm3aimja pajia, oIMOp, PasiHuHTH 00IMUM CTUMY IaLKje,
peMeLITaE PaJIHHKA

TIpeBeHija MPO(ECHOHATHHX 06O/Erba H TpayMATHIMA Ha Panly:
Ipocdecnonanna opjenTaumja u ceekuuja, NPOhecHOHaTHO
ocnocobbaBarbe:

Teuxopusuonowike 0COGUHE INYHOCTH M YTHLA] HA PAHY
cnocoGHocT;

Mortusauuja u pan;

DH3HOJIOLIKHU ACTIEKTH Pajia, yMOP, 3aMOp H PEMOp;

Meroze 3a oGHaBbakbe pajiHe CNOCOGHOCTH.

OGjexTusun gakTopn
daKToph Koju yruuy na
Be3beAHOCT H 3ApaB/be HA
pany u Mepe 3amrnre

oGjacHu nozesy oGjeKTHBHHX (pakTopa Ha (JaKTope paHe U KHBOTHE
cpeaHe

HaBe/Ie HajBaKHMje (AKTOPE pajiHe CpenHe

objacHu yTHuaj JoKalmje M KOHCTpYKUMje objekara y kojuma ce
obaBsba mpotiec paza Ha 6e30eIHOCT M 31paBJbe Ha paly

HaBe/Ie OCHOBHE 3axTeBe Ge36eHOCTH H 31paBiba Ha pajly Be3aHe 3a
ofjeKTe y KojHMa ce 0/IBHja MPOLEC pajia: NoTpeGHA NOBPLIMHA N0/ W
3anpeMHHa NIPOCTOPA, BUCHHA TABAHHLIE, JI0BOJbHO CBETIIOCTH,
M30JI0BAHOCT TPME3apHje H TOAJIETA O/l PAXHHX NPOCTOPHa. ..

00jacHH yTHIA] yHYTpalllkbe OpraHH3alje paja Ha pajHy CnocoGHOCT:
TIPOCTOPHH H BPEMEHCKH Pacriopesl Jby/iu, CPEACTaBa H NPEMETa pajia
AHAJIM3MPA CTETIEH CTPYUHE ONPEMILEHOCTH W IPHMEHJBHBOCT
TEXHHUKHX Mepa Ha pay

ofjacHi MMKPOKJIMMATCKE YCioBe pajia ((pM3HUKO CTakbe W 0coGHHe
Ba3yLIHE CPEIHHE)

Haseie nozesny gusndkux dakropa

06jachH yTHLaj TeMNepaType H HaBeIe Mepe 3alTHTE NPH 06aBIbatby
pajia y yC/IoBHMa NOBHILIEHE W HHCKE Temriepatype

DaKTOPH pajiHe CpeUHE;

OGjektn y kojuma ce 0baBsba MpoLec paja;

VHyTpauma opraHH3aliMja pajia M ieH YTHUAj Ha panHy
CNOCOBHOCT HOBEKa;

CTemneH CTpyUHE ONPEMILCHOCTH H NPHMCHIBHBOCT TEXHHUKHX
Mepa 3alITHTE Ha pajly:

TIpuMEHJBHBOCT Mepa 3a MOGOJbILAE YC/IOBA pajia (MeXaHH3alM]a)
M ayToMaTH3aLMja);

MHKPOKIMMATCKH YCIIOBH pajia;

Du3nuKH PaKTOPH: TEMIEPATYPA, BIAKHOCT, OCBETIbEHE
npocTopHja, Gp3uHa CTpyjarba Bas/lyXa, paMjalMoHa U TOTIOTHA
3pauena, Gyka u BUGpauuje;

Xemujckn GaKTOpH: NpauIMHA H TOKCHUHE MATEpH]c;

BHOMOWIKH (JaKTOPH: MHKPOOPIaHH3MHU H LITETOUHHE;

DaKTOpH JKHBOTHE CpeHe: acposaraljerse, 3araliere Bosie 1
3EMIbHIIITA.
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6e36e/1HOCTH U 3/1paBIbe Ha pajty

NPHMEHH Mepe 3alITHTE Py 00aBJbakby Paja y yCI0BHMA MOBHILIEHOT
M HUCKOT Ba3/lyLIHOT NPHTHCKA

objacHu yTHuaj Gp3uHe CTpyjara BasayXa

0BjachH yTHILa] OCBET/betba MPOCTOpH]a Ha 0GABbatbe MpOlieca pasia:
JIHEBHO M BEIUTAUKO OCBETIbCH:E

Jle(pUHUILIE ONTUMAHO OCBET/bEHbE: JAKO, KOHCTAHTHO H YjeHaueHO
pasiuKyje paaujalHoHa U TOMIOTHA 3pauerba

Jedummie nojmose Gyka n BiGpaLmje

knacudukyje GyKy npema LITeTHOM AEjCTBY Ha 3PBIbe

NpHMeHH Mepe 3alITHTE Ha pajty o Gyke 1 BHOpatmje;

objacHu yTHuaj XeMHjCKHX (pakTOpa (MpaiiiHa u TOKCHUHE MaTepHje)
Ha 6e30e/1HOCT M 3/1paBJjbe Ha pajty

ofjacHu HauMHE NPOJMParba XeMUjCKHX (akTopa y opraHusam
npUMeHH Mepe 3aiuTuTe npespuheHe 3a pasiuuuTe xemujcke paxkrope
objacHu yTHuaj GHonowkuX (akTopa 1 HaBee oaroBapajyhe mepe
3auTuTe

pasiuKkyje M ofjacHu yTHuaj paKTOpa KHBOTHE CpeMHE Ha
6e36e1HOCT H 311paBbe Ha pajy

OnacHOCTH 071 eJleKTpHYHE
cTpyje 1 Mepe 3amTuTe

aHaiIu3Kpa nojatke o 6pojy noBpeheHux o/ y1apa eeKTpHUHe cTpyje,
Kao 1 0 Gpojy MoBpe/ia ca CMPTHHM HCXOIOM H CTapOCHY CTPYKTYpY
noepehennx

pazIMKyje IMPEeKTan H HAMPEKTaH IO/ JIE/I0BA N0/l HAOHOM
TIPHMEHH MEpE M CPE/ICTBA 32 TEXHUUKY H JIHUHY 3alITHTY O/ y/apa
eJieKTpHYHE CTpyje

oBjacHu 1ejcTBO CTpyje Ha opraHu3am olTehiera Koja cTpyja Moske
W3a3BaTH

HaBe/e (haKTOpe /1 KOJHX 3aBHCH CTETICH ONIACHOCTH O]I CIICKTPHYHE
cTpyje: myT npolnacka eJeKTpudHe CTpyje Kpo3 TeJlo, jaunHa cTpyje,
peKBeHLMja U Tpajare Mponacka CTpyje Kpos Teno

Hagejie Morylie OracHOCTH W Mepe 3alTHTe O/1: KPaTKHX CriojeBa H
npeonTepehuBarka, Mojkapa W eKCILIO3Hja

06jachH yTHLaj M HaBe/le Mepe 3alUTHTE OJI CTATHYKOL e/IEKTPHLIMTETa
M aTMOC(EPCKOT NPAKH-eHba 110 HMOBHHY

aHA/IM3MaPa MEPe M KOPHCTH CPE/ICTBA 3 3aLUTHTY W NIPYJKabe NpBe
noMoliM HaCTPa/IaZoM O/ Y/Iapa eEKTPHUHE CTpyje

Mepe 1 cpeacTBa 3a TEXHHYKY M JIMYHY 3aLITHTY O/l €IeKTPUIHE
crpyje;

JlejcTBO CTpYyje Ha OpraHu3aM YOBeKa;

OnacHOCTH 10 HMOBHHY (KPaTKH criojeu, npeonrepehnsatbe,
NOKApH W eKCIUIO3Hje, CTATHYKHM eNIeKTPHLITET, arMocdepeka
NPaKIbEHba);

Mepe 1 cpesicTBa 3 3aLUTUTY U IPYsKakbe NpBe noMohu
HaCTPajalioM OJ1 y/lapa eJIeKTpHUHE CTpyje.

OnacHoCTH 01 MOKAPA K
Mepe 3amTHTe

JeHHHIIE MOjaM M0Kapa W HEOMXO/IHE YCIIOBE 3a N0jaBy MOXKapa
0GjacHH HauMHe roperba 3aa/bHBHX MaTepHja Ha OCHOBY HHXOBOT
arperaTHor CTaiba

ananu3Mpa y3poke 3a nojasy noxapa

knacuuKyje noxkape y oarosapajyhe kareropuje

V3pouu 3a nojaBy noxkapa;

TlojaBa camMO3aNaLHBOCTH;
OpraHusalija 3auTHTE O/ MOKapa;
TpeBenTHBHA 3aLITHTA 01 NOKAPA;
Mepe 1 cpesicTBa 3a rawerbe noxapa.
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oBjachH Mojasy camosanamHBOCTH
KIACH(HKYje Cpe/IcTaBa 3a ralerbe noxapa

OBjacHH OpraHH3ALM]Y H 3HANA] IPEBEHTHBHUX MEpa 3aLITHTE O
noxapa

Onacuoctn o
MeXaHHUKHX M0Bpena
Mepe 3amTHTe

pasjacHu 1ojam NOBpea Ha pasy

paziuKyje BpCTe noBpe/a Ha paay

aHanM3Mpa yTHLAj eTHONMOWKKX (akTopa Ha nospehusame Ha paxy
WeHTHUKYje CKIOHOCT MoBpehuBatLy

aHAIM3MPA N0jaBy TPayMaTH3Ma Ha pajy

neduHUILIE NOjaM onacHa 30Ha

aHAIM3MPa Mepe M CPE/ICTBA 33 3AIITHTY O/ MEXaHHUKHX NOBpE/Ia Koje
HACTajy NpH PyKOBAabY OLITPUM MPeMETHMA U ajlaTHMa

paslIMKyje Cpe/IcTBa 3a 3aLUTHTY O/l MEXAHHUKHUX MOBPe/ia Koje HacTajy
1K PyKOBalbY MAlIHHAMA: 3aLITHTHE OFpajie, orpaje ¢ GoKanom,
AYTOMATCKH 3aLITHTHHLH

aHalM3Mpa Mepe 3a 3alTHTY O/l MEXaHUYKHMX MOBpPe/Ia Koje HacTajy
TPH PYKOBAIbY MAIHHAMA

« Jledpunmunja u BpcTE NOBpE/Ia HA PazLy:

« Ervosoukn dakToph: xymatm $haktopu 1 daktoph pame
cpeaue;

« CritoHoet Ka nospeljuparby:

« Auanusa TpaymaTu3vMa Ha paay;

« Tojam 1 redmumLmja onacHe 30He:

« Mepe 1 cpeCTBa 3a 3aWITHTY (3ALITHTHE Orpae, Orpaje ¢
6110Ka/I0M, ayTOMATCKH 3aITHTHHILLM).

OnacHOCTH H ITETHOCTH
NpH YNPaB/baiby 0TNAIOM

MIEHTH(HKYje ONAaCHOCTH H ITETHOCTH NPH CaKyTLbalby CHPOBHHA
NpUMErbYje Mepe 3allTHTE NP KPeTakby, CaKyIlibatby H PyKOBaby
CHPOBHHAMA M OTNAJOM

MpUMErbYje Mepe 3alliTHTE NPH CKIAAHIITeHY

npuMerbyje Mepe 3alTHTe npu Tekyhem oJpikaBaiby MaliMHa U
onpeme

HaBO/M (PaKTOPE KOjH yTHUY Ha ONIACHOCTH MPH YNPaB/bakby 0THasoM
PHMEHbYjE MEpE 3aLITHTE NPH CaKyILbatby, Pa3BPCTaBatby,
CKJIAZMLITEIbY W O/UIaraiby OTnaza

« OnacHoCTH K Mepe 3aLITHTE NPH CaKyIbalby W PYKOBaHbY
CHpOBHHAMa;

« OnacHOCTH M Mepe 3alUTHTE NPH KPETatby Ha PaJHOM MeCTy:

« OnacHOCTH ¥ Mepe 3alITHTe NPH CKIANIITeHY CHPOBHHA U
ornana;

« ONacHOCTH W Mepe 3aLITHTE NPH Pa3BPCTaBatby OTMA/A;

« ONacHoCTH NpH yIpaBJbarby OTNANOM H Mepe 3alTHTe;

« Mepe 3aWITHTE NPH YNpaBibatby OTNALOM.

Mepe u onpema 3a
TEXHHUKY H AH4Hy
3amTHTy

HABOJIM NIPHUMEPE PAIHHX MECTA Ha KOJHMA Je PA3IHUMT CTENeH
H3II0XKEHOCT PH3HKY

ananusupa AKT 0 IPOLEHM pH3MKA

KIaCH(HKYje M KOPHCTH JIHYHA 3aLITHTHA CPE/ICTBA

IPUMErbYje MEPE 3 OTKIIaHatbe, CMatbHBAHE HIIH CIIPEYaBare p3nKa
Ha pany

« OcoGe u3I0KeHe PH3HKY;

« Knacudukauuja MHHX 3aIITHTHHX CPECTaBa;

« Hauun 1 Mepe 3a OTKIIatbatbe, CMARbHBAILE WIH CTIPEUaBatbe
PH3HKa Ha pajty.

4. YIIYTCTBO 3A TUJAKTHYKO-METOJAHUYKO OCTBAPUBAILE ITIPOTPAMA

Ha M04eTKY CBAKE TeMe YUEHHKe YTIO3HATH Ca LH/BEBUMA 1 HCXOIHMA, IIAHOMPAA 1 HAYHHIMA OLCHbHBAMbA.

[Ipeaver ce peansyje Kpo3 TeOPUJcKy HACTABY Y YUHOHHIM W CICUH{aH3OBAHO] YUHOHMLH,

Ilpenopyka y opraHu3aimju

TEOpHjCKe HaCTaBe U Ofiesberbe ce He ienu. [Tpenopyuenn Gpoj yacoBa no Temama ya 3a ApVra paspen je ciesehu:
+ 3akokcka peryatiga (6 yacopa);

« CyGjextuBim GakToph Kojh yTuuy Ha Ge36eAHOCT 1 3paBe Ha pajty M Mepe saurTTe (8 uacosa);
« OGjeKTHBHM GAKTOPH KojH yTUUY Ha Ge36€AHOCT 1 31paBsLe Ha pany u Mepe saurtute (16 uacosa);

HacTaBe je Mo HejebaMa peausyje ABouac
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« OnacHOCTH OJ1 eIeKTPHYHE CTPYje H Mepe 3aiTHTe (8 yacosa);

+ OnacHocTH o1 Moskapa 1 Mepe 3awTuTe (8 wacosa):

+ OnacHOCTH 011 MEXaHHYKHX MOBpeJIa M Mepe 3awTHTe (8 yacosa);
+ ONacHOCTH M ITETHOCTH NPH YNpaBIbatby OTNazoM (8 Yacosa);

+ Mepe 1 OnpeMa 3a TeXHUUKY H JHuHY 3alTHTY (6 YacoBa).

TIpUAMKOM pearHsalmje HACTABHON CanpiKaja OCTOHWTH Ce Ha MpE3Hamba yueHWKA W3 OFIITE W HeOpraHcKe Xewwje, dusuke W opratcke xewmje. Ilperopyka je 1a ce
NpHAKKOM OCTBapHBaba Mporpama w3pahlyjy 3a7ai Koji he ce MPHMeHWBATH y MPAKTMUHO] HACTABM W CTPYYHMM MpeaMETMMa. MHCHCTHATH Ha CHCTEMATHUHOCTH W
IPUMEHHU CTEUEHNX 3HaMa Y MPAKCH.
3a camocTanHe 3a1aTKe NOTPEGHO je NPHIPEMHTH MPOBEpY 3Hama yueHnuKa. [TpeUIor Tema cavMocTaTHUX 3aataka je crenehu:

1. Tlpuka3s ananuse OCHOBHHX oapeaaba 3akona o 6e30eHOCTH H 31paBiby Ha Pajly Koje ce OJHOCe Ha MpaBa u 0baBe3e MOC/I0/1aBalla i 3ar0CIeHHX.

2. TlpesenTaumja mepe 1 Cpe/ICTBa 3a ralleHe NoXKapa.

3. [lpesenTarja ONacHOCTH U MEpe 3aLITHTE MPH CaKYTUbatby W PYKOBalby CHPOBHHAMA.

4. TipesenTaumja K1acH)HKaLHjE AWIHKX 3AUITHTHHX CPEICTABA.

M360p metosta u o6nimka pazia 3a cBaky Temy oapeljyje HACTaBHHK y 3aBUCHOCTH O/1 HACTABHMX Ca/IpyKaja, CIOCOGHOCTH M NOTpeGa yueHHKa, MaTePHjaIHHX H JIPYTHX yCI0Ba.
Kopucrutu Bepbanie metozie (METONa yCMEHOr H3Jaraia u Hjaiolika METO/1a), MeTOAe IeMOHCTpALLHje, TeKCTYalTHO-HIycTpaThBHe Metoze. [Ipeanoxkenu obnmum paaa cy
(poHTanHu, paay rpynu, pajy napy., MHAMBHIYanHH pai.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLIEIbUBAIGE YYUEHUKA

V HacTaBu OPHjEHTHCAHO] Ka IOCTH3aky HCXOJIa MpaTe ce M BPe/IHyjy MpoLec HACTaBe M yueHa, nocTuriyha yuennka (MpofyKTH yuera) U concTBenu paa. Hactapuuk TpeGa
KOHTHHYMPAHO Jla MPATH HANPEJIaK yueHHKa, KOjH ce OIJIela y HauMHy Ha KOjH YYEeHWLH MapTHLMIHPAjy. KaKO MPUKYMbajy MOJaTKe, KAKO apryMeHTyjy, eBaayupajy.
JokyMeHTYjy M. Jla Gu BpeaHOBake G110 0GjeKTHBHO Uy hyHKIMjH yuera, NOTPeGHO je YCKIaIMTH HUBOE MCXO0/1a M HAUHHE OLICHHBak:A.

CyMaTtiBHO olLietbHBatbe je BpeHoBate nocturiyha yuenuka Ha Kpajy cBake peannsoBate Teme. CymaTuBHe OlieHe ce 100Mjajy M3 KOHTPONHHX WJM MHCMEHHX pajioBa,
TECTOBA, YCMEHOT MCTIMTUBAHbA, CAMOCTATHUX W/ FPYTTHHX Pa/oBA yUeHHKA.

V opMaTHBHOM BpeHOBAbY HACTABHUK OMT peGasio 1a NPOMOBHLIE IPYIHH MJAsIor, 1a KOPHUCTH NUTakba Jia Ou reHeprcao rosiatke M3 haukux uieja, aiu v jia nomMorie
pa3Boj haukux uieja, naje yuenuumuma nopparre unpopmaimje, a nospare uudopmalmje 1061jeHe 011 yueHHKa KOPUCTH 1a NIPUIIAr0/IM NoJlyyaBatbe, oxpabpyje yueHuke aa
ouetbyjy KsauTer cBor paza. U36op uHcTpymenTa 3a GopMaTHBHO BPEHOBAE 3aBUCH OJI BPCTE aKTHBHOCTH KOja ce Bpe/IHyje.
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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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Haszus npeavera: OJAPJKUBU PA3BOJ

1. OCTBAPUBABE OBPA30BHO-BACIIMTHOT PAJIA — OBJIMLIU U TPAJABE

PA3PEJT:

Teopujcka HacTaBa Bexbe TIpakTHuHa HacTaBa

Hacraga y 61oky VkynHo

1

68 0 0

0 68

2. IUWJbEBH YUEIA:

—~  CrHuake 3Hawba 0 OCHOBHHM MOjMOBHMA OJIPJKHBOT Pa3Boja;
—-  Cruuame 3Hamba 0 eKOJIOIKHM acleKTHMa OIPIKHBOT Pa3Boja ca LIM/beM O4yBamba MPUPOAHKX pecypea 3a Oyayhe renepauuje;
~ VouaBarbe 3Hauaja HHTCTPHCAHOT CKOHOMCKOT H IPYLITBEHOT Pa3sBoja Ha CKOOWIKH PHXBATILHB HAUHH;

~ Ocnocobrmasatbe yuenika 3a npahiere MHAMKATOpA OPIKHBOT Pa3Boja.

3. TEME, UCXO/IH, IIPENOPYYEHHU CAJIPXKAJA U K/JbYYHHU TMTOJMOBH CAJIPKAJA

Pazpen: ipyrn

Toanumk (ona uacosa: Teopwja: 68 uacosa;

TEMA

UCXOHn
IMo 3aBpiieTKy Teme yuenuk he GuH y crary ja:

TIPENIOPYYEHU CAIPIKAJH / KJbYYHH TOJMOBHA
CAJPIKAJA

YBoJ Y ONp/KHBH PA3BOj

+ 0BjachH eKoNOLIKE NOCAETHIIE HIAYCTPHICKOT H TEXHOOMIKOT
passoja

+ oBjaciH nojam KOHIIENTa OAPIKHBOT pasBoja

« oGjackm 3nauaj u ynory MehyHapoaHHX MexaHH3aMa,
MHCTHTYLIMja M IOKyMEHATa 32 Pa3BOj KOHLENTa OPKHBOT
passoja

+_aHaJM3Mpa NPUHLIKIE OIPKMBOT Pa3Boja

« Ekosnouike nocsieauue HHIyCTPHJCKOT M TEXHOMOLIKOr Pa3Boja;

« Ilojam KOHLENTa OAPKUBOT pa3Boja;

« Pro kondepentmja, Arenza 21, Jloxanna arenna 21, Konepentmja
y JoxanecGypry:

« Munenujymckn ubesn passoja i Puo+20 kondepenumja;

« [punuunu oapxueor passoja.

EKO0JI0IIKH ACTeRTH
OJPKHBOT PA3BOja

« HaBe/le M KJ1acH(UKYje PUpo/He pecypee

« aHaJIM3Mpa CTatbe HEOOHOBILUBHX MPUPOAHKX pecypca Cpluje

« aHaJIM3Mpa CTatbe OOHOBJLHBHX NMPHPOAHKX pecypca Cpluje

« oBjacHu 3Hauaj EKONOLIKOT acreKTa OPKMBOT pasBoja Ha
OuyBatbe MPUPOIHKX pecypea

« pasnuKyje yTHUaj 0Traja, XeMuKaiuja, yaeca, jonusyjyher u
Hejonusyjyher 3pauerbe 1 Oyke Ha CTarbe JKHBOTHE Cpe/IHHe

« HaBOJM MPHMEPE M IMCKYTYj€ O NPHPOJHOM KatacTpodama Kao
(akTopuma pr3HKa 110 JKHBOTHY CPEHHY

« 0GjacHH MojamM KJIMMAaTCKHX MPOMEHa H I7100aIHOT 3arpeBarmba

« oBjacHu nocie/uie KIMMATCKHX NPOMEHa H aHalu3Hpa
nocTojelie MEXaHH3Me M Mepe 3a HHXOBO YOnakaBake

+ HeoGHOBIBUBM 1 OGHOBILMBH NPHPOHH pecypeH (Basayx,
3EMIbHLITE, BOJE, GHOZIMBEP3UTET U /1p.):

+ DaKTOpH YTHUAja HA JKHBOTHY CpeIMHY (OTHajl, XeMHKalHje, yecH,
Jjonmsyjyhe u nejonmsyjyhe spauerse, Gyka, npupoue karactpode-
ToMIaBe, KIM3HLITA, NI0XKAPH, 3eMIbOTPECH);

« Kamumarcke npomeHe H 3alliTHTa 030HCKOT OMOTaua— Y3poLH 1
nocsie/InLe rI0GAIHOr 3arpeBatba, Mepe 3a crpeyasarbe riodanHor
3arpeBarba;

+ OkBHpHa KOHBEHUM]a VjeIMbeHNX HaLMja O KITIMMATCKHM
npomenama, Kjoto nporokon, Mexanusam uncror passoja (CDM),
MoHTpeasicku npoToKoI;

«_Mexann3mH 3a cMakbeibe HeraTHBHHX YTHLIAja Ha JKHBOTHY CPEIMHY





image164.png
objacHu 3Hauaj U3pajie CTPATEIKMX NPOLIeHa yTHIlaja
KJAHMATCKHX NPOMEHA Ha JKHBOTHY CPEIHHY:

objacHu 3Hauaj U HEONXOJHOCT W3PA/IE CTY/IHje O MPOLIEHH
YTHLAja Ha JKUBOTHY CPEIMHY 3a CBE NPOjEKTE KOjH e
TaaHupajy 1 H3BOJE, IPOMEHE TEXHOIOTHje, PEKOHCTPYKLIHje,
NpOLIMpEHse KaNaunTeTa;

HaBe/le NPUMEpe MOC/Ie/MLA 110 FKMBOTHY CPe/IMHY, NpojeKata
KOjH Cy peaii30BaHH ca 1 e3 cTpaTelike NpoLeHe yTHuaja Ha
HKHBOTHY Cpe/IHY

- Crparteiika npoieHa yTuiiaja Ha xuBoTHY cpeauy; Ipouena
YTHUAja Ha KHBOTHY CPEIHHY.

YTHIA] eKOHOMCKHX
CeKTOPA HA KMBOTHY
cpeanny

oBjacHu yTHLaj HHAYCTPHje, PYJIapCTBa U CHEPreTHKE Ha
HKHBOTHY CPE/IHHY

o0GjacHu yTHLIA] U 3HAYA] NIOJLONPHBPE/IE, LIIyMapCTBa, JIOBCTBA
1 puGonosetBa, caodpahaja U TypH3mMa Ha JKHBOTHY CpeIUHY
HaBE/Ie NPUMEpE YTHIIAja eKOHOMCKHX CEKTOPA Ha JKHBOTHY
cpenu:

Huaycrpuja u pyapeTso;

Enepreruka;

TMomonpuspena (TpaMUMOHATHA, MHTETPATHA M OPraHcKa),
1LYMapcTBO, JIOBCTBO M pubapeTBo, caobpahaj, TypH3sam.

Konuent uncruje
NPOH3BO/ILE H eHepreTcKa
edukacHocT

objacuu 1 Hase/ie epekre yBolhera YHCTH]E NPOH3BOIbE
pasinKyje MehyHapo/IHe HHCTPYMEHTE 3a Pa3Boj KOHLENTa
YHCTHjE IPOH3BOILE

JeHHHILIE NOJMOBE EHEPreTCKe eMKACHOCTH M CHEPreTCKe
HHTEH3HBHOCTH

o0jacHu 3Hauaj M yTHLAj Mepa 3a NOGOIbLIAbA CHEPreTCKe
eHKacHOCTH

IPHMERbYjE MEPE 3a NMOGOJBLIAHE CHEPreTCKe ChHKACHOCTH Y
CBAKOIHEBHOM JKHBOT

Mebynapoauu uncrpymentd v cranjapau (IPPC, BAT, BREF,
EMAS, 1 1p.):

Iojam 1 edpekTH yBoherba YUHCTH]e MPOH3BOMIBE;

TMojam eHeprercke ePUKACHOCTH M EHEPreTCKe MHTE3UBHOCTH;
Edekru 1 3nauaj nobosbiarma eHepreTcke euKacHOCTH;
Mepe 3a noGosbiabe eHepreTcke epUKaCHOCTH.

EKOHOMCKH acnekTn
OJPAKHBOT Pa3Boja

0GjacHH 10jaM eKOHOMH]e 3aCHOBAHE Ha 3HAlbY

objacHu yTHIIA] pa3Boja NPUBPE/IC HA ONPKHBH Pa3BOj
oBjacHu 3Hauaj OAPIKHBE NPOU3BOLIHE U NOTPOLLIELE U ,3e/leHe
eKOHOMHje”

00jacHH 110jam APYLITBEHO OArOBOPHO MOCIIOBAE

aHaM3Mpa 3Hauaj 0Gpa3oBakba 3a ONPIKHBH PA3BO]

Tojam eKOHOMHje 3aCHOBaHE Ha 3Hakby, Pa3Boj MPHBPEE;
OnpskuBa MPOH3BO/IHA H NOTPOLII:A - JKHBOTHH LIMKITYC NPOH3BOIA;
Tojam KoHLeNTa , 3e/ieHe eKoHOMMje™;

JIpyLITBEHO O/IrOBOPHO MOCIIOBAHE;

OGpazoBatbe 3a OP/KHBH Pa3BOj- reHe3a Pa3Boja KOHLENTa, NojaM 1
3Hauaj.

Counjainu acnekTn
OJPAKHBOT PA3BOja

ONHILE yTHUG] APYLITBCHHX BPEAHOCTH H KBATHTCTa AKHBOTA
o6jachu yTHLaj 1eMOrpahckUX TOKOBA Ha OAPIKHBOCT

0GjachH 3Hauaj NoMyaLUHOHE MOTHTHKE H COLMjaTHE
CHIYPHOCTH

aHAM3MPa yTHLA] CHPOMALITBA H COLIMjaIHE YKIbYYEHOCTH
ojachu 3Hauaj noauTHKe jeaakux MoryhHocTH, poare
PaBHOTPABHOCT, JABHOT 3/IpaB/ba, CTAHOBAMA H CTaMGEHE
NOIMTHKE 32 PA3BOj APYIITBA Y LETHHU

ucKyTyje 0 3Hauajy uropmHcarsa  yuemhy jaBHocTH y
OJUTyUHBaHY

objaunbaBa peruoHasIHe U IOKATHE acleKTe OAPKHBOT Pa3Boja

JlpywTBeHe BPEAHOCTH H KBAIHTET XKHBOTA, 1eMOrPad)CKH TOKOBH H
OPKMBOCT, MOMYIAUHOHA MOTHTHKA;

ColmjanHa CHIyPHOCT, CHPOMAIITBO H COLIMjaHA YKJbYYeHOCT;
TMonuThia jeanaknx MoryhHOCTH, POZiHa PaBHONPABHOCT, jaBHO
3/paBIbe, CTAHOBAKE H CTaMGEHa MOTMTHKA;

Hndopmucarse 1 yueurhe jaBHOCTH y 0UTyuHBatby;

PernoHanHu 1 JIOKaTHH acnieKTH OP/KHBOT pa3Boja.
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* HUMeHyje HocHolle CrpoBoljera KOHLIENTa OPKHBOT PasBoja « Hocuouu cnposoljersa KOHUENTa OAPKUBOL pa3Boja — MelyHapony,
Hnermrymona oxemp u | © O YIOTY MHCTHTYIUa Y criposoheisy u npaherey HALHOMATIN 1 TOKATHN HHBO
[ ———— cn[)oanben-b_a KOHLENTa O/IPKMBOT pa3Boja . « VYiora uHcrutyumja y cnpn_aoheu,y u npahewy cnpoBohera
pasoja + 0BjacHu Mojam H yJI0Ty HHIMKATOPa ONPKHBOT passoja KOHLENTA OApAKHBOT paseoja; .

* aHAIM3Mpa CETOBE MHAMKATOPA OAPXKUBOI Pa3Boja « Tlojam u yiora MHAMKAaTOPA OJPXKHBOT Pa3Boja;

+_HaBe/le MHMKATOPE OJPKUBOT Pa3Boja. +_CeTOBH MHAMKATOPA OAPXKUBOT PA3BOja.

4. YIIYTCTBO 3A THAAKTUYKO-METOAUYKO OCTBAPHUBAILE ITPOTPAMA

Ha noueTky cBake Teme yUeHHKE YNIO3HATH Ca LIMILEBHMA H HCXOMMA, TIAHOMPA/Ia M HAUHHHMA OLICHHBAHA.
Ilpeamer ce peanusyje Kpo3 TEOPHJCKY HACTABY Yy YHHOHMLM M CTIELMjaM30BaHOj yuHoHuLM. [Ipernopyka y opraHM3aliju HacTaBe je 1a ce no Hele/baMa peausyje 1Bouac
TeOpHjcKe HacTaBe M ojiesbetbe ce He aenu. [Ipenopyuenu Gpoj yacoBa no Temama 3a Apyru paspex je ciesehu:
*  VBony onpueH pa3soj (8 uacosa);
Exonoku acnekTn oapikuBor paseoja (14 uacosa);
'VYTHIaj eKOHOMCKHX CeKTOpa Ha JKHBOTHY cpeanHy (8 uacosa);
KoHuenT unctuje npoussosre u eneprercka edukacroct (10 vacoa);
ExonomckH acriekTH oapxuBor paseoja (10 yacosa);
Coumjantm acnekTH OpXKHBOT paspoja (8 yacosa);
HHCTHTYLMOHAIHN OKBHP M HHIMKATOPH OAPKMBOT pa3Boja (10 uacosa).

Tlpuinkom peainzaiiije TeMe OCJIOHHTH Ce Ha Mpe/3Haba yYeHHKa W3 OINlITe H HEOPraHCKe XeMHje, OpraHcke XeMuje, ATHTHYKE XeMHje, TeXHOIOUIKHX orepaliija u H3Bopa
sarabera skuBOTHe cpeuHe. [Ipenopyka je ja ce npuiMkom ocTBapuBaka nporpama uspabyjy 3aaum koju he ce npuMeHBATH y NPaKTHYHO] HACTABH M CTPYYHHM
npeaMeTHma. MHCHCTHPATH Ha CHCTEMATHUHOCTH W IIPHMEHH CTEYEHHX 3Harba y MPaKCH.

3a camocTaiiie 3a1aTKe noTpedHO je MPUIPEMUTH NPOBepy 3Hatba yueHHuka. [Ipeior Tema camocTaiux 3ajaraka je cieznehu:

TIpuka3s eKONOIKHX NMOC/E LA MHYCTPHJCKOT H TEXHOIOLIKOT Pa3Boja.
1. TlpeseHTauuja KIMMaTCKHX NMPOMEHE M 3aLITHTA O30HCKOI OMOTaYa — Y3POLM M MOC/IE/MLE I1I00aIHOT 3arpeBarba, Mepe 3a cripeyasarbe 100alHor 3arpeBarba.
2. TlpesenTaumja edpekara U 3Hauaj M0GO/bIIAA CHEPrETCKE CPUKACHOCTH.
3. Tpuka3s ynore uuctutyumja y cnposoheisy u npaliersy cnipoBohierba KoHuernTa op/KHBOI pa3Boja.

M360p meTosta 1 o6iiMKa pajia 3a cBaky Temy opelyje HACTaBHHK Y 3aBHCHOCTH OJ1 HACTABHHX Cajipykaja, CIOCOGHOCTH M NOTpeba yueHHKa, MaTePHjaIHUX  JIPYTHX YCI0Ba.
Koprctuy BepGasiie MeToze (METO/ia yCMEHOT M3jlarama W IMjaslolika METO/a), METO/IE IMOHCTpaLIHje, TEKCTYalHO-HIyCTpaTHBHE MeToste. [Ipesuiokenn oGmum pana cy
(poHTanHM, pany rpynu, pay napy, MHAHBHAYaTHH pajL.

5. YIIYTCTBO 3A ®OPMATHBHO U CYMATHBHO OLIElbUBAIGE YUEHUKA

V HacTaBu OPHjEHTHCAHO] KA I0CTH3atbY HCXO/A npare ce M BPE/IHY]y MPOLIEC HACTABE U Yuetba, nocwruyha YueHHKa (npo}lyl(”i yuera) u concTenu paja. HactaBHuk Tpeﬁa
KOHTHHYWPAHO /12 NIPATH HANIPE/AK YMEHMKA, KO Ce OI/IEAa Y HAUMHY HA KOJU YHEHMUM MApTHIMNMPAjy, KaKO MPHKYNUBA]Y MOAATKE, KAKO pryMeHTYy, esanyupajy,
JokyMeHTYjy WAL Jla Gu BpeaHoBakbe G1ilo 0GjeKTHBHO 1y (DyHKUM]H yuerba, NOTPeGHO je yCKIIaAMTH HHBOE MCX0/A M HAYHHE OLeHhHBAkA.
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CymatuBHO oueHHBatbe je BpeaoBame nocThriyha yuennka na kpajy csake peannsosane Teme. CyMaTHBHE OLEHe ce 100Hjajy M3 KOHTPOAHUX WIH MHCMEHUX pasioBa,
TECTOBA, YCMEHOT HCIIHTHBAH:A, CAMOCTAIHHX HIIH IPYITHHX PajloBa YUEHHKA.

Y (hopMATHBHOM BpEHOBAIbY HACTABHHK GHT PeGatio 1a MPOMOBHLLE FpyIHH AMJANIOr, 2 KOPHCTH MMTAHba 1 O FeHepHCao NojaTke M3 haukux Wicja, i M 1a NoMorHe
pa3Boj haukux uneja, naje yuennunma nosparxe uHopmaiije, a nosparHe MHGopMatmje 106ujeHe 0/l yueHHKa KOPUCTH J1a NPUIIATO/IM MOjlyuaBatbe, oXpadpyje yueHnke a
ouerbyjy KBanuTeT cBOr pana. M36op HHCTpyMeHTa 3a hOPMATHBHO BPEHOBAE 3aBHCH OJ1 BPCTE AKTHBHOCTH KOja Ce BPEHYje.
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Haszus npenvera: BAOXEMHUJA

1. OCTBAPUBABE OBPA30BHO-BACIIMTHOT PAJIA — OBJIMLIU U TPAJABE

PA3PEJT:

Teopujcka HacTaBa

Bexbe TIpakTHuHa HacTaBa

Hacraga y 61oky

VkynHo

1

68 0 0

0 68

2. IUWJbEBH YUEIA:

= Vno3Hasae OCHOBHHX GHOXEMHJCKMX NPOMEHA, MPOLIECa M 3aKOHA KOjH CY CBAKO/IHEBHH 3a PasyMeBakhe M TyMaueke NPUPO/IHUX nojasa;
- PasymeBarbe 3HauajHHX GHOJOLIKN BAKHUJUX jeAMberba, MOryiHOCTH HUXOBE PUMEHE Y MHAYCTPHICKO] NIPAKCH M HMXOBOM YTHLA]y Ha YOBEKA W XKUBOTHY

Ccpe/MHy:

~  VnosHasame (M3MUKO-XEMH]CKHX CBOjCTABAGHOXEMHJCKHX JE/IMIbCH:A PA3IHUHTHX OpraHH3ava, TkHBa 1 hesmja;
~  Pa3BHjarbe aHAIMTHYKOT MHILLbEIbA, JIOPHYKOT 3aK/by4HBaba W N1PoLyOJbHBakbe HHTEIEKTYaIHe PaJ03HAIOCTHYOBEKA U 3aIITHTH;
- Pa3Bujare HaBHKA yuCHHKa Koje he IONPHHOCHTH yHanpehuBatby 1 3alUTHTH 31PaBJba YOBEKA W 3ALUTHTH )KUBOTHE CPEIMHE.

3. TEME, HCXO/IY, ITIPENNOPYYEHU CA/IPIKAJU U K/bYYHHU ITIOJMOBH CAZIPIKAJA

Pazpen: Ipyru

Tonumsu honn yacosa: Teopuja: 68 uacosa;

TEMA

ncxoa
IMo 3aBpuieTky Teme yuenuk hie GuTH y cramy na:

MPEIIOPYYEHH CAJIPZKAJH / KJbYYHU ITIOJMOBH
CAPKAJA

YBoa y 6uoxemujy

HaBejle LT npoyyasa Groxemmja
oGjachm ysiory W 3Hauaj GHOXemHje Kao Hayke
HaBe/le KAPAKTEPHCTHKE JKMBHX OpraHH3ava

« Tpeaver usyuasarba GHoxemuje;
« 3nauaj GHxemuje Kao HayKe.

Cacras u rpaha hemje

0GjacHN 3HAUa] BOJLE W HheHY YJIOTY Y GHOXEMHICKIM MpoLecHMa
HaBeie KapakTepUCTHKE KUBOT Ghha

Habpajy GHorene eemenTe

pasnuKyje XuapoduiHe u XuapodoGHe cyncraHie

KnacHHUKyje GHOTEHE EfleMEHTe N0 3CTyHEHOCTH

HaBe/Ie YTy MHKpOE/IeMeHaTa

KnacHAHUKyje GHOMONEKYIIE M0 COKEHOCTH

HaBe/le CIMYHOCTH M pasiuke u3mel)y npokaproTcke u eykapuotcke henuje
HaBe/ie CAMMHOCTH M pasiike w3mehy GusbHe u xuBoTHICKa hetuje
onue cTpyktypy henujcke memOpane u opraxena

nasesie ynory hesjcke memGpane u opranena.

* BHOreHH efieMeHTH;

« BromosneKy.m;

« TlpokapHoTcka  eykapuoTcka hesja;
« BuubHa 1 kuBOTHILCKA henja.

Yribenn XuapaTu

HABE/IE MO/IE/Ty M YJIOTY YIIbeHHX XHpaTa
neduHHIIIe MOHOCAXapH/IE W NOZIeTy MOHOCAXapH/a
HaBejie (pM3MUKA CBOJCTBA MOHOCAXAPHA

« Toniesna u yiora yribeHHX Xuapara;
« Monocaxapuu, husuuka, xemujcka 1 GHONOLIKA CBOjCTBA:
« Jlucaxapuau, Gpu3nyKa, XemMujcka U GUOIOLIKA CBOjCTBA;
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JleduHmILe IMcaxapuien Nojiesty iMcaxapu/ia

nedHHKLIE NOTHCAXapHae

onHIIE cacTaB 1 CTPYKTYpy Ckpota

OMHLIE CTPYKTYPY LTy 103¢

HaBe/le YIIOTy M 3aCTYI/LEHOCT YIbEHUX XH/PATA Y JKHBUM CHCTEMUMA
TOBEsKe CTPYKTYPY MOHOCAXapH/Ia, IMCaXapH/ia U MOMcaxaph/a ca
CBOJCTBIMA M y7IOTOM y KHBHM CHCTEMHMA

pasuKyje CTPYKTYpY MOJIeKyIa AMCaXapH/ia H MOIHCaXap/ia Ha OCHOBY
HasuBa, opMyia U BpCTe Besa

+ TloAHcaxaph/, Gu3HIKa, XeMH]CKa H GHOJIONIKA CBOJCTBA.

Jlnnuan

neduuHmiIe THnnae

HaBe/ie MOieNty JTHIHIA

neduumiie GU3HUKa U XEMHjCKa CBOJCTBA IMMKM/A
neduHMLIe NpocTe Mnuae

nedHHUILIE CIoKEHE THnuae

HaBe/ie OCHOBHE 3acklieHe MacHe KHcelHHe

HaBe/le OCHOBHE HesacuhieHe MacHe KucenuHe

oGjacHu Mojam eceHlMjalHe MacHe KHCeTHHE

00jacHH TpaHc MacHe KucesiuHe

nedHHULIE MACTH MpeMa cacTaBy

neduHmLIE yiba NpeMa cacTaBy

nedpuHULIE BOCKOBE

HaBe/Ie XCMH]CKY je/IHauMHy XHporeHusatmje Hesacuhennx
TPHALMITIHLEPOIA

HaBe/Ie XCMH]CKY je/IHauMHy Kucesie M GazHe Xuapoiuse
TpHALMITIMLEPOTA

o Vjiora u nojiena annuza;

* Mache kucenune;

o C/107KeHH JIMITH/IN, TPUTTULEPOIIH, BOCKOBH,
ocdonmnuan, pusnuka  XemHjcka CBOjCTBA;

o TpocTy IMNUAK, CTEPOIH, TeprieHH, GU3HUKa 1 XeMHjcKa
CBOjCTBA.

Tporennn

JepHHUIIE aMUHOKHCETHHE

HABE/IC TMOJIENY M YJIOTY aMHHOKHCETHHA

ofjacHu NojaMm -aMHHOKHCEIHHA

NPHKAKE XEMH]CKOM jeIHAYMHOM HACTajarbe NENTHIHE Bese 3mehy
3a/1aTHX AMHHOKHCE/IHHA

JeHHULIE NPOTEHHE

HaBE/IE YJIOTY M 3aCTYI/LEHOCT NPOTEHHA Y JKHBHM CHCTEMHMA

TIOBE3KE CTPYKTYPY AMHHOKHCETHHA W IPOTEHHA Ca CBOJCTBHMA H YJIOTOM Y
HKHBHM CHCTEMMMa

0GjacHH WTa Cy eceHLMjaIHe AMHHOKHCE/HHE H KaKO HaCTajy
HeeceHLMjaTHe aMMHOKHMCEHHE Y JKHBHUM CHCTEMHMa

HaBe/l pasuKy 1106y 1apHHX U (PHOPHAAPHHX NpOTeHHa

OIHLIIE HHBOE CTPYKTYPHE OPraHM3allije NPOTEHHA Y XKHUBUM CHCTEMHMa
JeHHHIIE 1TA je IeHATYpaLija MPOTEHHA M HABOIH HAUYMHE Ha Koje ce
MOTY IeHaTyPHCATH NIPOTEHHH

AMUHHKHCEHHE, (JU3HYKA U XeMU]CKa CBOJCTBA;
Ipotennu, noaena u ysnore;

CTpyKTypa nporenHa;

CII0KCHH NPOTCHHH.

Hykienncke Knceanne

JleuHmILe HyKIIEHHCKE KHCeTuHe

« HyKiieurcke Knceanne, nofena u yiiora;
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© HABE/IE NM0/IeJly W PABINKY HYKICHHCKHX KHCEHHA

o nedHHMLIE HYKIEOTH/ H HABOH KOj€ KJIace je/Miberba HACTajy MOTIYHOM
XHIPOIH30M HYKJICOTHIA

o nedunnue JIHK u naBosw KOju MOJIEKY M HACTAjy MOTIYHOM XHPOIH30M
JIHK

o neduumme PHK 1 HaBoau KOju MOJIEKYJH HACTajy MOTIYHOM XHAPOIH30M
PHK

« Hasese mecto Hanakersa JJHK y henuju u meny ynory y xusum
cHcTemuva

« Hasese Mecto Hanaskera PHK y henmju u mweny ynory
Y KHBHM CHCTEMUMA

* 00jacHH OCHOBHE MPHUHLIMIIE YyBAaba, MPEHOCA H HCTIObaBaka FeHETCKUX.
unpopmaimja

© OMHLIE Y XeMHJCKOM CMHCITY MpOLEC peruiukalmje (yaBajarba) MOeKya
JIHK y Toky henujcke neobe

* ofjacHH 1ITa Cy MyTallMje, Kako MOTY /1a HacTaHy H LITa Cy MOCIeAnLe
MyTaumja

© OMHLIE Y XeMHJCKOM CMHCITY MPOLIEC TPAHCKPHMILKje (MpenucuBarba)
monekyna JIHK 1 oGjachu 3aiuro ce oBaj npouec o1uja

« Crpykrypa JIHK u PHK;
o Peunknaunje JIHK;
o TpaHckpunuuja 1 TpaHcIalHja.

En3uMH ¥ BATAMHHH

neduuUIIe eH3uMEe

HaBe/Ie YJIOry H KJlace eH3uMa

Jed)MHMLIE CYTICTPAT, AKTHBHH LIGHTap

OMHILIE AKTHBHOCT eH3HUMa 110 Moziety GpaBe W Kibyda

neduumiie KopakTope, KOCH3UME, aKTHBATOPE M MHXHOMTOpE eH3MMa
Habpoju (hakTope KOjH yTHYY Ha AKTHBHOCT €H3UMa

00jacHH yNIory eH3HUMa y KHBHM CHCTEMHMA W YTHLAj Pa3iMunTHX aKkTopa
Ha aKTHBHOCT eH3HMa

JeHHUIIE BUTAMHHE

HABE/Ie TO/IEJTy M YJIOTY BHTAMHHA Y JKHBHM CHCTEMHUMa

HABE/IC XEMH]CKO HMe, H3BOPE H KJIace BUTAMHMHA 110 PACTBOPIbHBOCTH
HABEJIe TOCIE/IMLIE ABUTAMHHO3€ H XHIIEPBHTAMHHO3E

* Ensnmu, ysiora u knacudukanmja;

* Koensumu, Bpete  yiora;

* ButaMuHUM PacTBOPHH Y MacTHMa;

* ButamuHm pacTBOPHH Y BOJIH:

* MexaHn3aMm H cnetudHUHOCT J1gjCTBa CH3MMA:
* DaKTOPH KOjH YTHUY HA aKTHBHOCT €H3HMA.

MertaGoanszam

neduHmie MeraGonnzam, karabosnsam, aHaGon3am

npenossa ATIT kao MosieKy1 noBe3yje KataGonu3am W aHaGou3am

HaBe/le OCHOBHE IPa/IMBHE je/IMHHLIE KOje HACTajy BApeweM XpaHe

npernosHa KojuM MeTaGoTHKHM MyTem ce pasrpalyje riykosa, a Kojum

MacHe KHCeHe

* HaBe/Me 3aje/IHMYKH NIPOH3BOA (ALETHII-KOEH3UMA) MeTaGonuuke
pasrpajbe

© OMHLIE H AHATH3HPA NPOLIEC BaPCHba XpaHe

© OMHIlIe M AHAJIM3MPA TPOLIEC FIIMKOJIN3E H GeTa OKeHaaumje

© OMHIIE NPOTOK M KOH3EPBHPAIbE METAGONHUKE eHeprije

o e o oo s o

* MeraGonusam yr/beHHX XHapaTa, rIMKoIn3a,
LMKJTYC, IaHAL TPAHCTIOPTA €IEKTPOHa;

* MeraGonnsam aunuja, Gera okenaanmja;

* MeTaGo1H3aM aMHHOKHCEHHA.

KpeGeor
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T + Vriora xopmona;

© HaBE/IE OMIITY YJIOry XOPMOHA Y YOBEKOBOM OPraHH3My « Tlozena u Xujepapxmja XopMoHa;

« HaBe/le YII0ry HHCYJIUHA, XOPMOHA PACTA, MOIHHX XOPMOHA + TIpOTeHHCKH XOPMOHH;
Xopvonn « No3Haje pu3HKe 310YNOTPe6E CTEPONTHHX XOPMOHA + CTepoHHH XOPMOHH.

o KIacH(UKYje XOPMOHE N0 XEMH]CKOM cacTany

* 0GjacHK XujepapXHjy XopMOHa

* HaBeJle yTHLA] XEMHUJCKE CTPYKTYPE XOPMOHA HA HEroBO J1e/I0Babe

o neduHmLIe aHTHOHOTHKE * AHTHGHOTHLIM M 10/ 110 MEXAHW3MY /IejCTBA;

* Mperno3Ha yJiory U NpuMeHy aHTHOHOTHKA Kao MPHPOIHHX M CHHTETHUKHX | » XeMHjcKa CTPYKTypa n3abpaHHX NMpeJcTaBHHKa;

XEMHJCKHX jeIHHbeHba « 3n0ynorpeba aHTHOHOTHKA U

« HaBejie akTope Koju yOp3aBajy HaCTaHAK pe3rcCTeHLHje pe3UCTeHLIMja MUKPOOpraHu3ama.
AHTHOHOTHIH MHKPOOpraHH3aMa Ha aHTHOHOTHKE

* 00jacHH HauKHE HA KOjé MHKPOOPTaHW3MH M0CTAjy PE3UCTEHTHH HA

aHTUGHOTHKE

* KacHpHKyje aHTHOHOTHKE MO MEXaHH3MY JIeIOBalba

* Pa3MOTPH NPEIHOCTH M MaHe o/ipelieHuX Kiaca aHTHOMOTHKa

o euumLIe anKkanouae o AJIKQJIOW/IH, NI0/IENIA W CBOJCTBA;

* Haseze ynorpeGy ankanouaa o DU3HOJIOWIKO JICJCTBO H3a0paHKX NPEACTaBHHKA
J— * HaBe/le pU3MKe 310ynoTpebe ankanouaa ankanousa;

* HaBeJie NPUPO/IHE H3BOpE H3abpaHUX alKaiona * 350ynorpeba ajikanouia.

* JIMCKYTYje (hU3MOMOLIKO JeoBake H3aBpaHuX alkanouaa

* pasmartpa XemHjcKy CTPYKTYpy W3abpanux alikakouaa

4. YIIYTCTBO 3A IMAAKTUYKO-METOAUYKO OCTBAPUBAIE IIPOI'PAMA

Ha noueTky cBake Teme yUeHHKE YNIO3HATH Ca LIM/LEBHMA H HCXOMMA, TIAHOM Pajia M HAuHHHMA OLICHHBaba.
Tpeamer ce peanusyje Kpo3 TEOPHjCKY HACTABY y YUHOHWUM W CeUMjann30BaHOj yuuonuum. ITpenopyka
peanusyje ABoUac H ofiesberbe ce He aeu. [lpenopyuenn G6poj yacoBa no Temama 3a Tpehu paspen je cnenehu:

o Vsox y Groxemmjy (2 vaca);

Cacras u rpaha heauje (4 yaca);

o Vrmenn xuapath (8 uacosa);
o Jlunuam (8 vacosa);
o Tporeunn (6 uacosa);

Hykrienticke kicenuiie (8 uacosa);
Ensumn n Brramuin ( 4 vaca);

o MeraGomusam (8 uacosa);

« Xopmonn (10 uacosa);
o AutuGuoTHuM (4 uaca);
o Ankanowmn (4 waca).

Y OpraHM3auMju TEOpHjcKe HACTaBe je ja ce Mo

HeJlesbama
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TIpHIoKOM peanu3alinje TeMe OCTOHHTH Ce Ha MPEIXOJHO 3HAE W3 ONITE H HEOPraHCKe XeMHUje, OpraHcKe XeMHje, aHaMTHUKe XeMuje 1 Gronoruje. [lpenopyka je na ce
NPHIHKOM OCTBapHBaka nporpama uspalyjy 3aiaun Koju he ce NpHMEHHBATH y CBAKOJAHEBHHM JKHBOTY W CTPYYHHM NpeaMeTHMa.MHCHCTHDATH Ha CHCTEMaTHYHOCTH K
NPUMEHH CTEUCHHX 3Hatha Y MPAKCH
3a camocTanHe 3a1aTKe MOTPEGHO je NPHNPEMHTH MPOBEPY 3Harba yueHuKa. [Tpe/Uor Tema caMocTanHHX 3aaTaka je crenehu:

1. LllemaTcky MpuKa3s MMpaMHaeE HEXpatie.

2. Bujieo npeseHTaiuja 0 BATAMMHUMA M JbUXOBA YJIOTA Y OPraHu3My.

W360p meTosta u o6nimKa pajia 3a cBaky Temy ojpelyje HaCTABHUK y 3aBHCHOCTH O/l HACTABHUX Ca/IpKaja, CTIOCOGHOCTH M NOTPeDa yUeHHKA, MaTEPHjAIHHX M IPYTHX yCI0Ba.
Kopucru BepGanie MeToae (METOa YCMEHOr H3/laraia H Hjaioka MeTo/Ia), METO/Ie ICMOHCTpaLHje, TeKCTyalHO-uiycTpaTieHe MeToze. [Ipeaioxkenn obnuum paaa c;

(ponTanuH pasy rpynu, paay napy, HHAMBMIyTHHH Pajl.

5. YIIYTCTBO 3A ®OPMATHUBHO U CYMATHBHO OLEIbUBAIGE YYUEHUKA

'V HacTaBM OPHjEHTHCAHOj KA JOCTH3alby HCXO/A MPaTe Ce U BPe/IHYjy MPOLIeC HACTaBe U yuera, nocturiyha yuennka (MpoaykTH yuersa) u concreenn pan. Hacrauuk tpeba
KOHTHHYMPAHO Jla MPATH HANPEJaK yueHHKa, KOjU ce OrJe/ia y HauMHy Ha KOjM YHEHHUM NapTHUMIMpajy, KaKo NMPUKYMbajy MojiaTke, Kako aprymeHTyjy, eBaiyupajy.
nokymenTyjy uta. Jla Gu BpeaHoBare G110 06jeKTHBHO Uy hyHKUM]H yuerba, MOTPeGHO je yCKIaMTH HHBOE MCXO0/a H HAUHHE OLCHHBAkA.

CymatiBHO oLebMBatbe je BpeaHoBame nocturiyha yuenuka Ha Kkpajy ceake peanuiobate Teme. CyMaTHBHE OLeHe ce A00Mjajy M3 KOHTPONHUX WIH MMCMEHUX PazioBa,
TECTOBA, YCMEHOT MCTIMTUBAILA, CAMOCTATHUX W/ IPYTIHHX PajoBA yUeHHKA.

V opMaTHBHOM BpeIHOBAHY HACTABHHMK O TPeGao 1a NPOMOBHLIE IPYNHU UJAIOr, 1a KOPUCTH NMUTakba J1a O1 reHepreao nojiatke M3 haukux uieja, anu v 1a noMorHe
pa3Boj haukux uieja, naje yuenumuma nospatne uupopmaimje, a nosparte uudopmalmje 1061jere 01 yueHHKa KOPHCTH J1a NIPUIIArO/M NojlyuaBatbe, oxpabpyje yueHuke 1a
Otteibyjy KBaTHTET CBOT pata. H360p HHCTpYMEHTa 32 JOPMATHBHO BPE/IHOBALE 3ABHCH Ofl BCTE AKTHBHOCTH KOja CE BPEAHY]Y.
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Haszus npeamera: IPUMEHA PAUYHAPA ¥ TEXHOJIOHIKUM ITPOLIECUMA

1. OCTBAPUBABE OBPA30BHO-BACIIMTHOT PAJIA — OBJIMLIU U TPAJABE

PA3PEJT:

Teopujcka HacTaBa

Bexbe TIpakTHuHa HacTaBa

Hacraga y 61oky VkynHo

il

66 0 0

0 66

2. IUWJbEBH YUEIA:

—-  VYnosnabatbe yueHuKa ca 3HauajemM pauyHapcke onpeme W ibeHnM MoryliHocTima y oGpajin nojiataka, KOHTPOJIH H yTpaBjbatby TEXHOJIOUIKOM ONPeMOM H

npouecuma;

- PasBujarbe HHTEpECOBatba 3a caBPeMeH MpHCTYN y Kopuihere mndopmanja;
~  Vno3Hasarbe ca HAYMHOM HAIAKEHba MOJATAKA MyTeM HHTEPHETA, 3HAYAJHHUX 3a N03HaBabe U yHanpehere TeXHOIOWKHX Npolieca y by noseharbe npon3Bo/be,

noGosbIIakbe KBATHTETA NPOH3BOA H Pa3BOj HHIYCTPHjE;
~  CrHuame 3Hama 3a 1albk CTPYUHH Pa3Boj M yCaBpLIaBae Y CKIIally Ca MHAMBHIYQTHHM CIOCOGHOCTHMA H TOTpeGama Apy1uTBa;
- PazBujarbe CHCTEMATHUHOCTH, NPELM3HOCTH, CMMCAO H OJFOBOPHOCT 32 THMCKH pajt;
~  Passujare cniocoGHOCT 3a pelasatbe PpoGieMa i HOBHX CHTYaLlHja y NPOLECY Pajia M CBAKOAHEBHOT JKHBOTA;
- OcnocobrbaBarbe y4eHHKa 3a IPUMEHY CPe/ICTaBa 3a 3aLUTHTY Ha pajy;
~ Passujarbe CBECTH 0 3Havajy OJPAKHBOT Pa3BOja M CKOMOIIIKE eTHKE.a

3. TEME, HCXO/I!, TIPENOPYYEHU CAJIPY)KAJU U K/bYYHHU IMOJMOBH CAJIPIKAJA

Paspen: Tpehn

Toauummsu hona yacosa: Teopuja: 66 uacosa:

TEMA

ncxoam
Io 3aBpuieTky Teme yuenuk he GuTn y cTamy na:

TPENIOPYYEHH CAJIPKAJH / KJbYYHU TOJMOBH
CAIIPIKAJA

Veon

+ OGjacHu pajt Ha pauyHapy y 3a1aTOM NIPOrPaMCKOM je3HKY
o cKaamMIITH M YyBa Ge3deaHo noaaTke
KOPHCTH €€ OCHOBHMM M ctannapauma HDD (IDE, RAID,
ATA..)
+ 0GjacHM MPEXKHO NOBe3NBaNE patyHapa
+ 0GjacHH MOBE3HBAKLE NAGOPATOPHICKHX  MHCTpYMEHaTa H
npotiecte onpee ca pauynapom (PC232 nopr, USB crannapm)
oGjacHu paji ca 1aTHM ONEPaTHBHHM CHCTEMOM

« Pan pauynapa;

« TIpoTok u uyBame noaaraxa;

« HDD, ocnose u craunapau (IDE, RAID, ATA...).

« MpEsKHO NOBE3HBARE auyHapa;

« IloBe3uBarbe 1a6OPATOPH]CKHX HHCTPYMEHATa H NPOLIECHE
onpeme ca pauyHapom (PC232 nopr, USB ctanaapan);
OnepaTHBHH CHCTEMH.

O6pana, ananusa u

Npe3enTaNNja HoAaTaAKA
BE3AHMX 32 TEXHOJIOMKE
npouece

|+ oGjacnu rpadurone 3a npesenrosarse pesyrata

objachi obpaty n npuKkasuBarke noaatka y EXCEL Tabenama

oBjachu oBpazty M NpuKasHBatbe noarka kopuuhersem
nporpackor naxera ORIGIN (wn MATHCAD)

ojaciu npiverty OpMyJIe y 3a1aTOM MPOTPAMCKOM je3nky

« EXCEL taGene;
« Ilporpamcku naketr ORIGIN (nnin MATHCAD);
« Koprherse opmyna;

+ Lprarse n opruherse rpadmona;

+ Mspana npesenraunja.
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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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+ onme U3pajy npeseHTauKje

ANHKATHBHE nOrpaMi

o onue Kopuuhere anIMKaTHBHHX porpama y oG/acTH Xemuje
M XEMHJCKHX TeXHONIOrHja:
ChemSketch, ChemCAD, Diagram Designer, IrydiymChemLab n
Origin

« onmue kopuiherbe ANMKATHBHHX MPOrpama y
obnacTu 3auTHTe skuBoTHE cpeaune: (CHARM, AMECO,
PCRaster, ...)

o ANUIMKaTHBHH NPOTPaMH y 0G/IaCTH XEMHje M XeMHJCKHX

TexHozorHja:
ChemSketch, ChemCAD, Diagram Designer,
IrydiymChemLab w Origin;

o ATUIHKATHBHH IPOTPaMH Y 061aCTH HIDKHICPCTBA 3aLITHTE
susoHe cpenne:(CHARM, AMECO, PCRaster ...).

Hurepuer

+ objactm kopuitherse HiTepreta, winw, ocHOBHE HAc)
—  xumeprexct
—  uaenTudmKaTop pecypca
— KmjeHT ceprep
~ mapkan jesnk

 oGjachu pan ca crannapauma (URL, URL, HTTP, HTML);

» oGjacHu paj ca ceppeprma u Gazama nojaTaka;

« onmue kopriherse Ha Miteprer npetpasiuaunma (Browseri

+ oGjacim Kopuuhiere MofaTKa ca cajToBa XeMHja H HIDKEIEPCTBO Ha
Hnreprery (CAS...):

+ oGjachu kopuherse MosaTKa ca CajToBa 3alITHTE KHBOTHE
cpeaune (MIT, PHET Colorado, ANSI, NIST...)

« VIHTepHet, Wi, OCHOBHE WIGjE;

« Crannapan (URL, URL, HTTP, HTMLY;

« Cepaepw 1 Gase noaataxa;

« Wnreprer npetpaxuaun (Browseri..);

« Xewmnja 1 uinKerbepcTso Ha Hneprery (CAS.

« aurthTa KHBOTHE CpeanHe Ha uHTepHety (MIT, PHET
Colorado, ANSI, NIST...).

Base noparaka

+ 0BjachH pai ca OCHOBHMM basama MofaTaka
« onume kopuuhiere pasuunTe BpcTe Gasa nojaTaka

« onuue Kopuuiherse 1aToTeka

« objachy paj ca penauuonum Gasama nojataka

 OMHILIE HOPMATH3ALM]Y peslaloHuX Gasa

« objactm kopuhere apxHTEKType cHCTeMa Gasa nosiaTaka
« o6jachu kopuuherse SOL Gase nogataka

« oBjachH ynoTpedy HHAeKca H Kibyuesa

+ oBjacuu kopuinhere ynura

« OcHoBe 6a3a nozjaraxa;

« Bpcre 6asa nonaraka;

« JlaToTeka;

« Penaumone Gase nonaraxa;

« Hopmanusauuja peaumonnx 6asa;

+ ApxuTeKTypa cucTema 6aza nojaTax:
« SQL 6a3a noaaraka;

« MHzeken u kibyuesu;

« Ynuru.

4. YIIYTCTBO 3A TUAAKTAYKO-METOAUYKO OCTBAPUBAILE ITIPOI'PAMA

Ha nouerky cBake TemMe yueHHKe YNO3HATH Ca LIMIbEBUMA W MCXO/IUMA HACTABE, OJIHOCHO yUetba, IJIAHOM Pajla U HAUMHHMA OLIeHbHBatba.

Tpenver ce peanusyje Kpo3 TEOPHjCKY HACTaBY Y YHHOHHUHM M pauyHapckoj yuronuuu. Ilpenopyka y opraHusauuju HacTase je 1a ce Mo Hele/bama peanmsyje ABouac

TEopHjcKe HacTaBe M ofiesberbe ce He sienH. [penopyuenu Gpoj yacora no Temama 3a Tpefin paspen je cienehu:
+  OcHose pauyHapa (6 yacosa);
«  OG6paja, aHann3a M Npe3eHTalMja N0JaTaka BE3aHHX 3a TexHosoulke npouece (16 yacosa);
«  AniukaTuBHM nporpamu (22 uaca):

« Hreprer (12 vacosa);
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«  base noaaraka (10 uacosa).

Y ToKy pean3aLje MTeMa OCIOHHTH CE Ha MPSA3HAMA YUCHHKA H3 ONILITE H HCOPTAHCKE XEMH]C, OPFAHCKE XCMHjC, aHATHTHUKE XEMH]E, (PH3HUKE XeMHje H TeXHOMOUIKHX
onepatmja. Hacrapuuk npunpema notpeGHe enemMeHTe 3a HacTaBy, IEMOHCTPHPA Pajl Ha PajlHOM MECTY, NpaTH Pajl yueHHKa Ha Pa/IHOM MECTY M yKasyje Ha rpelike npu

pany.

T[punkom peanusauuje Teme yueHHun Tpeba 1a ypajie caMmocTaslHe MpojeKTHe 3aaTke:
1. Tlpumep uspane npesentaumja (unp. [pesentaumja peGa na canpu cienehe npukase: Excel TaGene, xemujcke u MaTematnuke opmysie, XMCTOrpame, ujarpavie...).
2. Tlpwkas TpaseHuX nojaTaka Kojh cy nomohy npeTpaxuBaua nponalieHu Ha cajToBHMa Kao Hanp. cajT XeMHja H HHIKebepcTBo Ha Heprety (CAS.
3. Tipumep uspahiene apxuTeKTYpe CHCTeMa Ga3a noaTaxa.

V OKBHpY NIPOjeKTHHX 3a1aTaKa NIOTPEGHO je reHepHCaTH 10Ky MEHTaLH]y (CBE OHO LITO NPOjeKTHA 0KyMEHTaLHja Tpeba 1a castpich).

Hs6op meTosta u o6k pana 3a cBaky Temy ozipeljyje HACTABHHK y 3aBHCHOCTH 071 HACTABHHX CAZIpAaja, CTIOCOGHOCTH H OTPEBa yueHHKa, MaTEpHJATHHX H APYTHX yCI0Ba.
Kopucrutu Bepbanie Metoae (METOa yCMEHOT H3Jlaraiba M IMjaolka METo/1a), METO/Ie ISMOHCTpaLIje, TeKCTYaTHO-HIyCTPaTHBHE METOJIE, METOIe MPOjeKTHHX 3a/1aTaka.
Tpeanoskenn obauum pajia cy GpoOHTANHHM, PajLy TPYNH, Pajly napy, HHAMBHIYAIHH paj.

5. YIIYTCTBO 3A ®OPMATHBHO U CYMATHUBHO OLIEIbUBAILE YUEHUKA

V HacTaBu OpHjEHTHCAHO] Ka I0CTH3akby HCXO/A nipare ce 1 BPE/IHYjy MPOLIECHA CTABE H yueH:a, nocmrayha YueHUKa (nponyx-m yuera) u concTeenu paj. Hactasuuk tpeGa
KOHTMHYHPAHO /1@ NPATH HANPEJAK YHYEHWKA, KOjU Ce Oea Y HAUMHY HA KOjU YHEHHLM NApTHLMIMPAjy, Kako NPUKyIUbajy NMOJATKe, KAKO apryMeHTYjy, eBaiynpajy,
JokyMeHTyjy uTa. Jla Gu BpeaHOBake GHI0 0GjeKTHBHO H Y (DyHKIHjHyUCH:a, MOTPEGHO je YCKIaIUTH HUBOE HCXO/Ia M HAUMHE OLCHHBAbA.

CyMaTHBHO OLieHHBakbe je BpeHOBakbe nocTHriyha yueHuka Ha Kpajy cake peannsosane Teme. CymaTuBHe oleHe ce 100Mjajy M3 KOHTPOIHMX WM MHUCMEHHX PajloBa,
TECTOBA, YCMEHOT HCIIHTHBAH:A, CAMOCTAIIHHX HIIH IPYIHHX PajioBa yueHHKa.

V dopmaTuBHOM BpeHOBabY HaCTaBHMK OM TpeGano 1a MPOMOBMILE rPYIHH Mjasior, 1a KOPHCTH MHTamwa Ja Gu reHepucao nojatke u3 haukux uieja, anu 1 1a NoMorue
pasBoj haukux naeja, na je yuenuuuma nopparse uudopmalmje, a nopparHe HHbopmalmje 106HjeHe 0/1 yueHHKa KOPUCTH J1a PHIArO/M MOJlyuaBakbe, OXpabpyje yueHuke 1a
ouetbyjy KsasuTer cBor paja. M36op uxctpymenTa 3a GopmMaTHBHO BPEHOBAE 3aBUCH OJI BPCTE AKTHBHOCTH KOja ce Bpe/IHyje.

M360p uucTpymenTa 3a OPMATHBHO BPEIHOBAILE 3aBUCH OJ1 BPCTE AKTHBHOCTH Koja ce Bpeanyje. Kaza je y nuTamy M3pajia npojekTHOr 3a/1aTKa MOKE C€ NPHMEHHTH ,.ueK
ameTa” y KOjoj ¢y npuKasaHu HUBOM nocThryha yueHuKa ca nokasaresbUMa HCIyHEHOCTH, a HACTABHUK TpeOa /1a 03HauM MOKa3aTelb KOjH O/Ir0Bapa NOHAlaky Y4eHHKA.
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Hasup npeavera: OMACAH OTHAJL

1. OCTBAPUBABE OBPA30BHO-BACIIMTHOT PAJIA — OBJIMLIU U TPAJAIE

PA3PEJT:

Teopujcka HacTaBa

BesxGe

TlpakTiuHa HactaBa

Hacraga y 61oky

VkynHo

I\%

60

0

0

0

60

2. IUJbEBH YUEIA.

= OcnocoGbaBatbe YHEHHKA 32 BPUICHE HACHTH(MKALIMjE ONACHUX MaTepHja;
~  Cruuare 3HaHba 0 BPCTaMa ONAacHOr OTNaja, HHXOBOM IITETHOM /IEjCTBY M MECTHMA FeHEepHCaba PasIHyMTHX BPCTA ONACHOT OTMaja;

~  OcnocoGbaBatbe yueHHKa Aa M3Bpe Kiacupukalmjy, pasBpeTajy, osHaue v Ha Ge30enaH HAUMH MaKyjy pasMuMTe BPCTE ONACHOT OTMaza;
~  Crruame 3Hara o NOCTYTIMMA 32 TPAHCTIOPT H CKJIA/IMIITEE PA3/IMYHTHX BPCTA ONAcHOT OTa/ia NPUMEHOM Baskehux nponmca;

- Ynosnapatbe yueHHKa ca NOCTYIILHMMA 32 TPETMAH ONIACHOT OTIA/A;
- Cryuarse 3Hamao MOryhiHOCTHMA 3a OJU1arame OnacHor oTnaja;

~  OcnocoGbaBarbe yUeHHKa 3a POLEHY PU3HKA 110 3/1paBjbe W MPUMEHY Mepa 3alITUTE NPU PYKOBakY ONIACHHM OTNAZIOM Y CArJIACHOCTH ca BakehuM nponuckuma.

3. TEME, HCXO/IH, TPEMTOPYYEHHU CA/IPKAJA U K/JbYUHH ITOJMOBH CA/IPKAJA

Paspen: Yerspri

Toaumibn dona yacosa: Teopuja: 60 uacosa;

TEMA

HCXOaHU
Io 3aBpuieTky Teme yueHuk he GuTH y cramy ja:

NPENOPYYEHU CAJAPKAJU / KJbYYHH IOJMOBHA
CAIPKAJA

Veox

‘e MmuILe 1 0GjackH Nojav oniacan oTriax npeva baseicko)
KoHBeHUM]H, EPA w Y NEP

HIeHTH(UKYje OnacaH 0TI/l Ha OCHOBY HErOBE O3HAKE

KIacH(HKyje 0Tnaj mpema CTeneHy W KapakTepHCTHKaMa ONacHOCTH
paziuKyje OTnaj npemMa KOMIOHEHTaMa Koje ra YMHe ONacHuM H
MPUPO/IH OMACHOCTH KOjy Taj OTMaj CTBapa

0GjacHu CBOJCTBA ONACHOT OTNANIA (3ANALHBOCT, EKCILIO3HBHOCT,
oxcmanpajyha cBOjcTBa, TOKCHYHOCT, HHEKTHBHOCT, KOPOSHBHOCT,
eKOTOKCHUHOCT)

HaBeJie HajBehe reHepaTope OnacHor OTnajaa 3 HHAYCTPHjCKOr
(xemHjcKa, HHTYCTPHja aMGATDKE, TPOWIBOAIHA TME H IACTHKE, ...)
NPEno3Ha onacHOCT M MPE/IBH/IH NOCEHLE KOje MOsKE H3a3BaTH CBAK:
BPCTA OMACHOT OTNa/a 1nocedHo

TMojam n neunmLmja onacHor oTnaza;

Hnentudrkaumja u o3HauaBame ONACHUX MaTepHja;

Kareropuje onacwor otnasa C aucra, Y amcra, H wcra;

Knace onackor oTniajia npema CTerneHy OnacHOCTH;

CBojcTBa onacHor oTnaja;

Tenepatopu onacHor oTnaja; ONacHOCTH M MOCEIHLE KOje MOKe
M3a3BaTH ONAcaH oTHaN.

Bpcre onacnor ornaga

Hasejie retad yruuaj PAO, Mecta reHepucara, obeneskaparbe,
AKOBAKbE H CKITA/MIITEH:e
5i B

&

« Tokeuunm otnan;
« 3anajbMBe H EKCIIO3MBHE MaTepHje y OTnamy:
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KnacnuKatjy « Mnycrpujcxu onacan otnan.

 HaBe/le MECTa reHepHCathba TOKCHUHHX CYTICTAHLM, HAYHH
obenekaparba, NaKoBaba M CKIAJMIITE A

+ PasmHKyje 3ANATLHBE U eKCIUIO3NBHE CYTICTAHLE H BPUIH HUXOBY
KnacuQukauujy

+ WICHTH(HKYjE MECTa HANAKEbA 3ANATHUBHX U SKCTIOSHBHUX
varepwja

+ 0BjacHu MOC/EIMIIE WITETHOT 1CjCTABa 3aNa/bHBHX U eKCTLTO3HBHUX
marepuja

* YOUHM reHepaTope XeMHJCKOT OTacHOr HHyCTPHjCKOr OTnaja

« 0BjaCHH BPCTE M UITETHA 1€JCTBa XEMHCKOT OMACHOT HHJTYCTPHICKOT
ornana

« YOUM MeCTa HACTAjaIba HHAYCTPH{CKOT ONACHOT OTTaNA

« pasjiMKyje MocTyrKe 3a TPAHCTIOPT U CKIIAJMIITEe e PA3TUUTHX BpeTa | « Cakynubarbe, pasiBajarbe, IaKoBakbe, PyKoBabe, TPAaHCTIOPT 1

onacHor oTnaja CKJIAIMLITEHE ONacHOor OTNaja;
« ojacHu NOCTyIKe 3a TPeTMaH OnacHor oTnana (GU3MuKo-XeMujckn, | o MU3HUKO-XEMHjCKH, XeMHjCKH, GHOJIOIIKH M TEPMUUKH TPETMaH
Tperman onacuor ornajga XEMHjCKH, GHONOLIKH M TEPMHUUKH TPETMaH) OnacHor oTnaza;

« pasjiuKyje U npuMerbyje nponuce Koju npare cBe (ase ynpabibarba « Kpurepujymu 3a u36op ojuiaraiiira onacHor ornaja.
OMACHHM OTNAZIOM
+_oBjacHu KpuTEpHjyme 3a 360p O/UIaraMILITa ONACHOT OTNaa

« 0BjacHu KpUTEPHjyME 3a MPOLICHY PH3HKA M0 3/PaBJbe YOBEKA H « TIpolieHa pu3KKa N0 3/1paBsbe YOBEKA U OKOJMHY MPH YNPaBibakby
OKOJIHY NIPH yIpaBJbatby ONACHAM OTNAAOM OIaCHMM OTNAZIOM;
Mepe onpesa « mpatu Bakehe mponuce « Mepe 3amTHTE NPH PYKOBakY ONACHHM OTNAIOM.
« HaBOJM, PasiuKyje M 0GjacHH Mepe 3allTHTE NPH PYKOBakby ONMacCHUM
ornasiom

4. YIIYTCTBO 3A TMJAKTHYKO-METOAWYKO OCTBAPUBAILE ITPOTPAMA
Ha nouertky cpake Teme y4eHHKE YNO3HATH Ca LIMJbEBUMA H HCXO/MMA, TLIAHOMPAia M HAYHHHMA OLIeHHBakba.

Tpenmer ce peanusyje Kpo3 TEOPHjCKY HACTaBY y YUHOHHMIM H CHICUMjAIM30BAHO] yuHoHHuM. TTpenopyka y opraHn3aluju HacTaBe je Jia ce 1o Hejesbama peasiusyje 1souac
TEOPHjCKE HACTaBe M Ofiesberbe ce He aeH. [Ipenopyuenn Gpoj yacoa o Temama 3a 4eTBPTH paspen je creaehu:

«  VBoa (16 yacosa);

+ Bpere otnaza (20 uacosa);

« Tperman onacor ornaa (16 uacosa);

« Mepe onpesa (8 uacosa).

[IpHaMKOM peanu3auMje TeMe OCJIOHHTH CE Ha Mpe3Hama YYeHHKA M3 OMIUTE M HEOPraHCKe XeMHMje, OpraHcKe XeMmHje, aHATHTHYKE XeMHje, TEXHONOWKHX orepaimja,
M3MUKe XeMHje H HHCTPYMEHTAIHX MeToa aHamse. [IpenlopyKa je 1a ce NPUAMKOM ocTBapHBaia nporpava u3pallyjy 3a1aun Koj e ce NPUMEHHBATH Y MPAKTHUHO]
HACTABH  CTPYUHHM MPEAMETHMA. MHCHCTHPATH Ha CHCTEMATHUHOCTH H IPHMEHH CTEUCHHX 3HAIA Y IPAKCH.
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3a camMocTanHe 3ajaTke MoTPeGHO je MPUMPEMHTH MPOBEpY 3Haba yueHHHKa. [Ipeuior TeMa caMoCTaIHUX 3ajaTaka je cienchu:
1. Tlpuka3 HaunHa WACHTHQUKALH]E 1 03HaYABaKH ONIACHKX MaTCPH]a.
2. [lpesenTaija BpCTe H MOPEKIIa 3aMabHBHX H €KCTIO3MBHHX MaTepHja y OTray.
3. Tlpwka3s KpHTEPHjyma 3a H3GOp O/UIaraTHILITA ONACHOT OTMA/A.
4. Tlpe3eHTaunja 3aUITHTE NPH PyKOBakby ONACHHM OTTIaZloM.

36op MeTona 1 067K paa 3a cBaky TeMy onipelyyje HACTABHHK y 3aBHCHOCTH 071 HACTABHHX CAZIPaja, CIOCOGHOCTH H MOTPE6a yueHHKa, MATEpHjATHHX H APYTHX yCoBa.
KopuctuTu BepGasie MeTo/ie (METO/1a YCMEHOT M3J1aratba W JIjaioltika METO/1a), METOJIe IEMOHCTpalIMje, TeKCTyalHo-HaycTpaTueke Metosie. [Ipenoxenn oGamum paaa cy
(ponTanuu, pany rpynu, pajy napy, HHAMBHIYATHH Paj.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIEIbUBAILE YUEHUKA

'V HacTaBM OPHjEHTHCAHOj Ka AOCTH3alby HCXO/A MPaTe Ce U BPe/IHYjy MPOLIEC HACTAaBe M y4era, nocturyha yueHuka (MpoayKTH yuera) u concreenn paa. HacraBuuk tpeba
KOHTHHYMPAHO Jla MPATH HANPEJaK yueHHKa, KOjU Ce OrJe/la y HauMHy Ha KOjM YHEHHUM NapTHUMIMpajy, KaKo NMPUKYMbajy MojiaTke, Kako aprymeHTyjy, eBaiyupajy.,
nokymenTyjy uta. Jla Gu BpeanHoBare G110 06jeKTHBHO Uy hyHKUMjH yuera, NOTPeGHO je yCKIaIuTH HHBOE MCXO/Ia i HAUHHE OLCHHBatbA.

CymatuHo oLetbHBaibe je BpeaHoBame mocturiyha yuenuka Ha Kpajy cBake peanuiobane Teme. CyMaTHBHE OLeHe ce A06Hjajy M3 KOHTPONHUX WIH MMCMEHUX PazioBa,
TECTOBA, YCMEHOT HCTIMTHUBAKbA, CAMOCTANHUX WM FPYTTHHX Pa/ioBa yUeHHKA.

V hopMaTHBHOM Bpe/IHOBakbY HACTABHMK GHT pebasio 1a NPOMOBMILIE IPYTHH Mjalior, 1a KOPHCTH MUTama a Gu reHeprcao nojatke u3 haukux uaeja, anu 1 a nomorse
pa3Boj haukux uaeja, naje yuenunmuma nosparne unopmauje, a nosparue uupopmaumje 106ujere o1 yueHnka KOPUCTH /1a IPUIIATO/IU MOJlyuaBarbe, oxpabpyje yueHuke 1a
olterbyjy KBanuTeT cBor pania. M360p HHCTPyMEHTa 3a (hOPMATHBHO BPEHOBAIE 3ABHCH O]l BPCTE AKTHBHOCTH Koja ce BpeaHyje.
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Hasus npeavera: OCHOBH KBAJIMTETA

1. OCTBAPUBABE OBPA30BHO-BACIIUTHOT PAJIA — OBJIMLU U TPAJABE

PA3PEJT:

Teopujcka HacTaBa

Bexbe TIpakTHuHa HacTaBa

Hacraga y 61oky VkynHo

I\%

60 0 0

0 60

2. IUWJbEBH YUEIA:

—  Cxgarare 3Ha4aja ynpasbara KBaJIHTETOM;

- OcnocobbaBatbe 3a npaherbe H MOLITOBabe 3aKOHCKE PeryjiaTiee y OBOj 00/1acTu;
~  CxBaTare 3Hauaja CTaHIapa U CTaHIapAN3aLHje;

~ OcnocoGsbasatbe 3a Bohere I0KyMEHTalMjE Y XEMHJCKO] MHYCTPHE M 3aLUTHTH KHBOTHE CPEIMHE;
- OcnocoBbeHOCT 1a yeBojeHa 3Hatba NPUMEHE y NpakcH.

3. TEME, MCXO/I4, IIPENOPYYEHU CAJIPYKAJU U K/bYYHHU INIOJMOBU CAZIPAKAJA

Paspen: Yersprn

Toauumsu donna yacosa: Teopuja: 60 uacosa:

TEMA

nucxoaa
Ilo 3aBpuieTKy Teme yueHHK he GuTH y cTamby na:

TIPENOPYYEHU CA/IP/KAJA / KJbYYHH IIOJMOBHA
CAIPIKAJA

Tlojam kBaxnTeTa

* 0GjacHH nojam KBajuTeTa;

* onue pase y pasBojy KaiuTera (KOHTPOJIA KBAIMTETA, OCHIYpakbe
KBATHTETA H LE/TOBHTO YIIPABIbAILE KBATHTETOM)

© OnHIIE 3HAK KBAIMTETA M YKAXKE HA OCHOBHE CTPYKTYPHE eIeMeHTe
KBajuTeTa

o Ilojav 1 reduHMLMja KBATHTETA;
* Pa3Boj kBanuera;
* 3HaK M eIeMEHTH KBaJIUTeTa.

3akomcka peryaTupa

* aHanu3upa u npati Baxehe 3akone y 061acTH ynpassbarba OTNaaoM
M 3AUITUTOM KHBOTHE Cpe/MHE

* youn noesanoct usmel)y oaroapajyhux 3akoma y o6nactn
YNPaB/bata OTIA0M H 3ALITHTE JKHBOTHE CPe/InHE

o pasmukyje Bakehe HalMOHATHE MPOMHCE W MPOMHCE TOKATHE

camoynpase

mckyTyje o Hauwonantoj cTpaTersju ynpasmaisa oTnagom

* 3aKOHCKa pery/iaTHBa y 00/IaCTH yNpaBjbatba OTNagoM H
3AUITUTOM JKHBOTHE CPE/MHE;

« HaumoHa/ K NPONHCH H MPOMHCH JIOKATHE CaMOYNIpaBe;

o Hauwonana cTpatervja ynpasbarba OTHazoM:

« OGasesa npahetba NPOMICA M JAKOHCKHX ery;1aTHEA.

Cranjpapan

objacHH Mojav CTaHaapa U CTaHapan3aLHje

pasnukyje HaunonanHe u mehyHapo/ue cranapae

ananusupa vehynapoane crannapae SRPS 1SO 9000 u SRPS 1SO
14000

* ofjacuu nosesanoct cranaapaa SRPS 1SO 14001:2008 u crannapna

SRPS SO 14004:2005 ca HauMHMMa 32 yNPaB/bathe OTNANOM

o Ilojam cranapaa u ctTaHapan3amje;

e« Haunonanuu u melyynapoauu cranaapau;

« Mehynapoanu cranzapan SRPS SO 9000 u SRPS 1SO 14000 y
0BOj o0nacTH;

o [IpyHUMIH YNIpaB/batba KBATHTETOM: .

* 3axTeBH CHCTEMA yNPaB/batha KBAHTETO!

ONIIITH 3aXTEBH,
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HABE/IE NPUHLNIE YNIPaBIbakhad KBATHTETOM
PpasIMKyje 3aXTeBe CHCTEMa KBA/MTETA: OMLITH 3aXTEBH, 3aXTEBH
KOjH Ce 0/IHOCE HA JIOKYMEHTAlIHjy, OIrOBOPHOCT PyKOBO/ICTBA,
YpaBibakse pecypeuma, peauzaiiuja npousBo/Ia, MEpere, aHaiuze
nobosbIIaBaA

3AXTEBH KOjH CE O/IHOCE HA I0KYMEHTALIMjy, O/rOBOPHOCT
PYKOBOJICTBA, YNPAB/balbe PECYPCHMA, peasu3aliija Npou3Bo/a,
Mepetbe, aHanH3e NoGosbiaBatba.

JokymenTannja

BO/IM JIOKYMEHTaLHjy Y 001aCTH YNIPaBbatba OTIAJI0OM H 3alTHTE
JKHBOTHE CpeZMHe

NONYHH J0KyMEHT O KpeTatby 0Tnaja

MOMYHH IOKYMEHT O M0CeOHUM TOKOBMMA OTIaja

TOMYHH J0KYMEHT O NPEKOrPAHHYHOM TPAHCTIOPTY ONACHOT OTNaja
M3pajIu W nomyHu oarosapajyhy 10KyMeHTaLM]y Koja ce BOAM NpH
caKynbaky, TPAHCTIOPTY, NPHjeMy. PyKOBabY, TPETMaHy H
CK/IaMLITEIbY OTNANA

M3PajIu M BOIM IOKYMEHTALIUjy KOja Ce BOJIM TPH NPH YNPaBbakby
OTIMAAOM KOjH HHje 3a PeLIMKIaKy

objacHu HaumHe 3a 100ujatbe oaropapajyhnx no3sosna (3a
caKyrubatbe, TPAHCTIOPT, CKIAMIITE e, TPETMAH H OUTaraibe
oTnaa) y ckiaty ca 3aKOHOM O YNipaBibakby OTNa/IOM

o JlokymeHTaumja y 061acTH ynipaBibatba OTIa oM U 3aliTHTe
JKMBOTHE CPEIHE;

« J[03B0JIE 32 CAKYILbAHbE, TPAHCTIOPT, CKIAIMLITEHE, TPETMAH H
omaraise oTnAza.

Obyuenocr 1
KOMIETEHTHOCT y
00/1aCTH YNPAB/bABHA
210

06jacHH 3Hauaj U OIrOBOPHOCT 3aMOC/ICHUX Y 06/1aCTH ynpaB/batba
OTNAZIoM H 3aLITHTOM JKHBOTHE Cpe/inHe
o6jacHH BasKHOCT cTaiHOr npaherba MporKca  HOBUX TEXHOJIOTHja

o OGy4eHOCT W OIrOBOPHOCT 3aMOC/CHUX Y 06/1aCTH yNpaB/batba
OTIAJIOM H 3ALITHTOM XKHBOTHE CPE/IMHE;
* Baehu nponucu 1 HOBE TEXHOJIOTHje.

4. YIIYTCTBO 3A IMJAKTUYKO-METOAMYKO OCTBAPUBAILE IIPOI'PAMA
Ha nouetky cBakor MojyJ1a yueHHKe YNIO3HATH Ca LH/bEBMMA H MCXO/IMMA, MJIAHOM Pajia i HAYMHHMA OLIetbHBatba.

Tlpeamer ce peanusyje Kpo3 TEOPHjCKY HACTABY y YUHOHWUM M CrICLMjaiH30BaHO) y4HOHHLM. TIPUIMKOM OCTBapHBaHba nporpama ojesberbe ce He Jenn. Ilpenopyka y

OpraHHM3allMjM HACTaBE je N0 Helle/baMa peausyje Bouac Teopujcke Hactase. [1penopyuenn Gpoj yacosa no TeMaMa 3a HETBPTH paspe je crenehy:
o Tlojam keazmTera (12 vacosa);
« 3axoncka peryratusa (14 uacosa);

Cranpnapam (14 yacosa);

o Jlokymentaunja (14 uacosa);
 OGYHEHOCT H KOMIIETEHTHOCT Y 001ACTH YNIpaBJbarba oTnazom (6 yacosa).

[pusnKkoM peanm3auuje TeMa OCJIOHMTH Ce HA MPEI3HAWAa YUCHUKA W3 OMLITE M HEOPraHCKE XEMHje, TEXHMUKOT LPTaha ca MAIMHCKHM C/IEMEHTHMA, OPraHcKe XemHje,
TEXHHUKE (M3UKE, aHAIMTHUKE XeMHje, (JU3MUKE XemHje, TEXHOJOMIKHX OMepaluja, XeMuje MakpomosieKysla 1 TexHosloruje nosuvepa. Tlpenopyka je Ja ce nprinkom
ocTBapHBaiba mporpama uspabyjy 3azauu koju he ce NpUMEHHBATH y MPAKTHYHOj HACTABM M CTPYUHHM mpeameTuma. MHCHCTHpaTH Ha CHCTEMATHUHOCTH W NPHMEHH
CTeUEHHX 3HaHa y NPaKcH.

3a camMocTanHe BexOe NOTpeGHO je MPUNPEMHUTH MPOBEpY 3Hamba yueHuHKa. IIpeior Tema caMocTanuux BekGH je cnenehu:
1. Tlpuka3 3HaKa 1 lleMeHTa KBaIHTETa.
2. Tlpe3enTalmja HALMOHAHKX PONKCA H NPONKCA JIOKATHE CAMOYTIPaBe y 00JACTH YNpaBIbatba OTNAI0M H 3aLITHTOM )KHBOTHE CPEIHHE.
3. Tlpuka3s NpUHLMINA YNIPaBIbaAIba KBAIUTETOM.
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V3Gop MeTosa 1 06:MKa pata 3a cBaky TeMy ojipehyje HACTABHUK y 3aBHCHOCTH OJL HACTABHHX CAApIKaja, CTIOCOGHOCTH H N10TPEBa yUeHHKA, MATEPHJATHHX W APYTHX YC/0Ba.
KopuctuTy BepGante MeTozie (METoa YCMEHOT H3/iarakba | Hjaolka MeTo/a), METO/Ie ICMOHCTpALIHje, TeKCTyanHo-HiycTpaTHHe Metoze. [Ipeanoxkenn obauum pana cy
(ponTanuu, pany rpynu, pajy napy, HHAUBUyTHU paj.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIEIbUBAILE YYUEHUKA

V HacTaBu OpHjeHTHCAHO] Ka I0CTH3akby HCXO/IA npare ce u BPE/IHY]y MpOLIEC HACTABE H Yuetba, nocmruyha yueHHKa (npoﬂyk-m yueta) u concteeny paj. Hacrapuuk Tpe6a
KOHTHHYMPAHO 11a NPaTH HANPEJAK YUEHHKA, KOjH Ce OrJIeNa y HAuMHy Ha KOjU YUCHHLM MapTHUHIKPA]y, KaKO MPUKYIIbajy MOJATKe, KaKO apryMeHTYjy, esanyupajy,
JloKkyMeHTyjy Ut Jla Gu BpeiHoBabe G110 0GjeKTHBHO My (hyHKLM]H yuerba, TOTPeGHO je YCKIaIMTH HUBOE MCXO/Ia M HAUHHE OLCHHBAbA.

CymaTHBHO OuerHBame je BpeaHoBaibe nocturiyha yuennka na kpajy ceake peaamsosane Teve. CymMaTHBHe ouene ce J10GHjajy W3 KOHTPOIHHX WIN MHCMEHHX PajoBa,
TECTOBA, YCMEHOT HCTIHTHBAILA, CAMOCTATHHX HIH TPYTIHUX PAZIOBA YUCHHKA.

V opmaTHBHOM BpeHOBaILY HACTABHHK GHT peGao 1a MPOMOBMILE rPYMHH MJjasior, a KOPHCTH MUTama jia Ou reHeprcao nopatke w3 haukux wieja, anu u 1a nomorte
pa3Boj haukux nieja, naje yuennunma nosparne unopmaiimje, a nosparse undopmatuje 106ujeHe 071 yueHHKa KOPUCTH J1a NPUIATO/IM MO/IyuaBatbe, oXpabpyje yueHuke 1a
olterbyjy KBanuTeT cBor pania. H360p HHCTpyMeHT 3a (hOPMATHBHO BPEHOBAILE 3ABHCH O]l BPCTE AKTHBHOCTH KOja Ce Bpeayje.
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I TIJTAH HACTABE U YYEIbA
32 06pazosn npodna Texnmuap 3a onepatusny hopensmiy*

TPASPE]L 11 PA3PE]L T PASPE IV PASPE]L YKYIHO T
weaesmHo roamuse HeaeHo ronmmme weaenno | rommmee neaesm o romnmme roanume
T|B|IH| T |B|H| B T |B|I T B|MH b |T|B(H| T B/IIH|/B| T |B |IH T |B[lHE T B|IH | B
H
ol C1 E 170{170 90 | 7 |6|6| 245 |210[222] 60 |5 |2| 12| 175 |70[444 (60| 2 | 2 | 12| 64 [64|408[60| 782 (51| 1074|270 2640
| |onua wneoprancia f 5 | 102 {102 30 102|102 30 | 234
xemia
2 [Texnmako uprame 2 68 68 68
3 [Fextmonoruja 5 @ o .
arepujara
4 |Enexrporexmxa 1 35 35 35
5 [Ananumnia xewnja 2 |2 70 _[70 70|70 140
6 [Oprancka xewmja ca 2|2 70 |70 70 |70 140
lGroxemitjon
7 [Muxposuosoruja 2 70 70 70
g [Popersike 2 70 70 70
rextonorije
9 [®usmuka xemuja 3|2 105 (70 105 | 70 175
10 [Tpaconoruja 2 70 70 70
criose
11 [epmmmanncrinixe 2 2 64 64
frexike
12 [[Ipariana wacrasa 60 6 22| 60 12 444 |60 12 408]60) 1074 [ 240 | 1314
13 [penysernmuso 2 64 64 64
2: UBFOPHU
rr;lpormmn 8 g 2 7 2 64 204 204
V3Gophi nporpav
2 |!ipema porpany 2 70 2 70 2 64 204 204
oGpazosror
npodra**
7 245 5 175 2 4 782
KynHo A2+52 5|5 170 [170) 90 | ey | €| 6 [ arawy [2101222] 60 || 2| 12 | gy |70 445 [60] iy | 2 | 12 | 130y [64]408[60] (e, [514] 1074 | 270] 2844
KynHo A2+62 10 430 19 (21%) 737 (807%) 19 21*) 749 (819%) 16 (18%) 668 (732*%) 2640 (2844%)

Hanovena: * [0APatyMeRa PEATHIALM]Y HACTARE KPO3 TCOPH]CKY HACTARY.
** VueHiK GMpa IPEIMET Ca JIHCTe H3GOPHHX OMIITEOGPA3ORKIX HAH

PAKTIIY HACTaBY 1 HACTARY y 010Ky
PYUHHX peAMeTa
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I TIUIAH HACTABE M YUEIA

32 06pasonim npodu Texunuap 3a onepaTuaiy GopeHsIKy KaZa ce peamisyje no AyatHoM moxeny*
1 PA3PE]L 11 PA3PE/L 111 PA3PE/L IV PA3PE/L YKYIIHO
neacno voumme weacno roume neaco roumme neacno o T L
T| B |[YKP| T B [YKP| b T |B|YKP| T B |VKP| b T B |VKP| T B|YKP| b T B |VKP| T B }I,K b T B | YKP | b

|A2: OBABE3HN CTPYUHN I |
K 170 | 170 245 [210/222 60 12| 175 |70[444|60] 2 [ 2 [ 12| 64 [64[408|60| 782 [s14| 1074 270 2640
1 \)c"\'l‘v'g:”"““”“"““ 303 102 | 102 102|102 30| 234
2 [Fexnmuro uprame 2 68 68 68
3 [Fexnmosoruja vareprjara | 2 68 68 8
4 [Eacrporexiinca 35 35 35
5 JAnaauTiuka xemuja 2 |2 70 | 70 70 70 140
6 fmoremion 2 |2 70 |70 70 (70 140
7 |Mupodmosorja 2 70 70 70
8 |wopeiiare rexnosore 2 70 70 70
9 32 105_|70] 105 |70 175
10 [Tpacororja 70 70 70
n mc;:ﬁ:&:ckpummm,lm:lw{ke 2 64 64 64
12 parriviia nacrana 60 6 22260 12 444] 60 12 408[ 60 1074 [240] 1314
13 Jipeaysernmnrrao 2 64 64 64
52: H3EOPHI IPOTPAMIL 2 70 2 70 2 4 204 204

[11360p1n nporpam nipesa
2 |nporpamy oGpasosHOr 2 70 2 70 2 64 204 204
[ipodia**
Kyno A2+B2 5|5 170 [ 170 % (,;) 6| 6 (32;‘55,) 210|222 60 (_,5*) 2|2 (2“7;) 70| 444 60 (42‘) 2|12 “g:,) 64/408| 60 (;s‘?') 514| 1074 [270] 2844
kynHo A2+52 10 430 19 21%) 737 (807%) 19 21%) 749 (819%) 16 (18*) 668 (732%) 2640 2844%)

Hanowerta: * Jlyatiin MOZeA NOAPA3yMER PEATHIAIlA]Y HACTARE KPO3 TEOPHICKY HACTARY, Y1CILE KPO3 PAt KOA I0CIOAARIA, BEAGE, MPAKTHAITY HACTARY  YICIhE KPO3 DALy 70Ky

** Vuenuk Gupa nj

/IMET Ca JTHCTE I

GOPHUX OMIITEOGPAIOBHHX HIIH CTPYUHIX MPOFPAMA
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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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JlncTa n360pHIX NPOrpaMa peva nporpamy 06pasoBHor npogHia
P6 Jlnera w3GopHIX nporpama PASPE/L
I 1 1 v
CTpy4Hun npeaMeTn
1. | BesGennoct u 3apasse Ha paty 2
2. | Texnonouwke onepaunje 2
3. | Tpuviena pauynapa y dopersiun 2
4. | Onpokusn passoj 2
S. OcHosu KpauTeTa 2
6. | Ochosn Guometpije 2

O6anun 06pa3oBHO-BACNHTHOT Paja KOjHMA ce 0CTBApPYjy 00aBe3HH NpeAMeTH, H300PHH NPOrpaMH H AKTHBHOCTH

T PASPEL 1 PASPE]] T PASPEJL | IV PA3PER VKYITHO

‘yacosa yacoBa Jacosa Jacosa yacosa
Uac ozemersckor crapemnte 68 70 70 64 272
Jloathn paz * 710 30 10 30 2030 10 30 70 120
Jlonywckn pan * 10 30 1030 1030 1030 10 120
Tpunpennn paz * 10 30 0 30 2030 2030 70 120
*AK0 Ce yKake 0TPe6a 3 OBHM OBHUIMA paza

T PA3PEJ] 1T PASPE] Tl PASPEL IV PA3PE]]
Jacosa yacoBa Jacosa yacoBa
) R 105 HACTaBHUX | 10 5 HacTaBHiX

Exckypsnja 103 nava 105 nana o o

Je3HK IPYTOT HAPOAA IUTH HALMOHATHE MAbHHE CA CACMCHTIMA HALHOHATHE KyITYpe

2 yaca Helle/bHO

Tpehn cTpani jesnk

2 yaca Heie/bHO

Jlpyrh npeavern *

1-2 yaca HenebHO

Craapanaike 1 c1000AHE AKTHBHOCTH YSICHIKa (XOP, CEKIM]E 1 IPyYTO)

30-60 uacosa roauwbe

JpyLUITBeHE AKTHBHOCTH — YUCHINKII MapIaMeHT, yeHHuKe 3a1pyre

15-30 uacosa roauime

KyaTypHa u jaBna e/laTHOCT 1Kose

2 panna nasa

*TTOpen HaBEACHIX PEIMETa IKOIa MOKE /@ OpraHisyje, y CKIay ca Opeleberbima yUeHNKa, (aKy ITaTHBHy HacTaBy W3 NPEAMETA KOji Cy yTBPhEHH HACTABHHM [IAHOM APYTHX
00pa30BHUX NPO(HIA UCTOT MM APYTOT MOAPYYja Paja, Kao M y HACTABHMM MIAHOBUMA FMMHA3M]E, WM 10 MPOrPaMUMa KOjH Cy NMPETXOAHO JAOHETH.
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OcTBapuBaime NJIaHA H NPOrPaMa HACTABE H y4eba

1 PA3PEJ 11 PA3PEJL 111_PA3PE][ IV_PA3PE]{
Paspe/Ho-4acoBHa HacTasa 34 35 35 32
MentopckH paj (HacTasa y 610Ky, mpakca) 3 2 2 2
(ObaBe3He BAHHACTABHE AKTHBHOCTH 2 2 2 2
Marypcku uenuT 3
YKYNHO paaHuX Hele/ba 39 39 39 39
Tloaena ofe/beina y rpyie 3a pean3aiijy y WK0ICKOM CHCTEMY
roauuibu GoHA YacoBa .

paspen npenmeT/Mony npakTHuHa | Hactasay Bpoj ydenikay | TlotpeSho anraxosaroe

Bekbe - rpynu - 10 nomohHor HacTaBHHKa

HacTasa G0k
Onwra u Heoprancka xemuja 102 30 15 na

I [ Texnmixo uprame 68 15 *
IpakTHyHa HacTaBa 60 10 1a
AannTiuka xemuja 70 15 1a

1 [Oprancra xewnja ca Guoxewnjon 70 15 na
Mukpoouororia 70 15 na
[NpakTiyHa HacTaBa 222 60 10 1a

W [P xewnja 70 15 na
TpakTiuna Hactaea 444 60 10 na

v IlpakTHyHa HacTaBa 408 60 10 na
Ipesy3eTHUIITBO 64 15 *

Tlonena ofe:berba y rpyTe 3a peanu3ainjy 10 3aKoHy 0 AyalHoM 00pasoBaky
TOMMUILH (ORI yacoBa -
npeaveThony wcamy | 0Pl ysennKay | TlorpeGuo anraxosame
paspen BekOe VKP G0k rpynH - 10 nomohHor HacTaBHHKa
Onwta u Heopracka xemuja 102 30 15 *

I TeXHHUKO UpTakbe 68 15 *
TpakTiina HacTasa 60 10 *
Ananutuuka xemuja 70 15 *

1 [Oprancia xewnja ca Guoxenmjon 70 15 *
Mukpobuonorija 70 15 *
IlpakTiyHa HacTaBa 222 60 10 *

o |[mmka xewja 70 15 *
TIpakTiuna HacTaga 444 60 10 *

v IlpakTuuna HacTaBa 408 60 10 *
Tlpe/y3eTHHITBO 64 15 *
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B1: OBABE3HU CTPYYHM IPEIMETH
Hasus npeavera: OIMNIITA U HEOPTAHCKA XEMUJA

1. OCTBAPUBAILE OBPA30BHO-BACIIUTHOI' PAJIA — OBJIMIU U TPAJAIE

PA3PEJI: Teopujcka HacTaBa Bexoe ITlpakTH4Ha HacTaBa Hacrasa y Groky YKynHo

1 102 102 0 0 204

2. l.l'l/lJBEBl/l YUYEIA:

Vno3naBaibe ca OCHOBHHM XeMHJCKHM T10jMOBHMA H IPOMEHaMa, NPOLECHMA H 3aKOHHTOCTHMA KOja Cy HEOTIXO/IHE 3a PasyMeBathe H TyMauere Mojasa y NpHpoJiH;
Vouasare 3Hauaja eleMeHaTa U HEOPraHCKMX je/Miberba Y JKMBOTY, MOryRHOCT npuMeHe y HHAYCTPHJCKOj NPAaKCH M HUXOBOM YTHUA]y HAa YOBEKAa W JKHBOTHY
cpe/nHy;

OcriocoGbaBatbe 3a NPUMeHy TeXHHKa pajia y 1aGopaTopHji U pasBHjaibe BELITHHA W HaBHKa Koje fie yuennunma oMoryhuTH 1a ce ykibyue y pa;
OcnocobsbaBatbe 3a CAMOCTA/IHM CTBAPAJIAYKH CKCTIEPUMEHTA/IHU Pajla M CIIOCOGHOCTH MOBE3UBAA TEOPHjE Ca NPAKCOM U GOPMUpathe MPABUITHOT OHOCA peMa
pany;

PasBujarbe CMHC/IA 32 OPraHH30BAHH Pajl, TAYHOCT, CUCTEMATHYHOCT, YPEAHOCT, ONPE3HOCT H EKOHOMUUHOCT;

PazBujarbe aHATUTHUKOT MHLILIbEH:A, JIOTHUKOT 3aK/byUHBaka U NPO/yGIbHBakE MHTEICKTYaIHE Palo3HANIOCTH:

PasBujare HaBuKa yueHuKa koje he ONPHHOCHTH yHanpehuBatby W 3AITHTH KHBOTHE, PAHE CPE/IHHE, HIPABIbA YOBEKA H HEroBOT OKPYKEHa.

3. HABUB U TPAJAILE MOAYJIA
Pa3pen: Yerspru

Pen. HA3MB MOJY.JIA Tpajarbe MoztyJ1a (4acoBH)
6p. T B
1. Paj1 y xemujckoj laGopaTopuju 3 12
2. CrpykTypa aToma 9 9
3. THIIOBH XEMHjCKHX Be3a 8 3
4. XeMHjCKH 3aKOHH 7 3
5. M3pauyHaBarba Ha OCHOBY XeMHjCKHX (POPMyJIa M XeMHjCKHX jeIHaYHHA 10 3
6. Jlucniep3uu cuctemMu 10 12
7. Knacudprkaumja 1 HOMEHKIIATYPa HEOPIaHCKHX je/IHIberba 8 12
8. TonioTHH e)eKTH Y XeMHJCKHM peakiinjama 3 3
9. Bp3uHa XeMHjcKe peakiinje U XeMHjcKa paBHOTEkKa 6 3
10. | Enexrpoamty. Teopuja kucenuna u aza 10 3
11. OKCH/I0-Pe/lyKLIMOHH MPOLIECH 5 6
12. Bo1oHHK, KHCEOHHK H BO/Ia 2 3
13. Meranu 6 12
14. Hewmeranu 9 12
15. | Tpenasnn eneventn 6 6
16. | Hacrasa y Groky 30
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4. HA3UB MOJIYJIA, UCXO/IH, IPENIOPYYEHU CA/IP/KAJA / KJbYYHH IIOJMOBH CAJIPIKAJA

MOJYJI

ucxoamn
Io 3aBplueTky Moaysia yueHuk he GuTH y cTaby aa:

MNPEINOPYYEHU CAJIPKAJH / KJbYYHU ITIOJMOBU
CAIPKAJA

Pany xemnjekoj
aaGoparopuju

Teopuja:
® CNPOBOAM Mepa JIWYHE 3alUTHTE, 3alTHTE Ha Pajly H 3alITHTE

HKHBOTHE CPe/IHHe

* o0jacHu 3Hauaj XemMuje Kao Hayke

* paziMKyje enemMeHTe, je/HibeHba, CMellle, YHCTE CYTCTaHIe

* pasnukyje Gu3MYKa M XeMHjCKa CBOjCTBA CYNCTaHLIA

* nuue cumMOoIe ellemMeHaTa  XeMHjcke Gopmysie

* O]IpeM PeaKTaHTE U MPOU3BO/IC Y je/IHAUMHH XEMHUCKE peaKiuje u
CTeXHOMETpHjcKe KoeduuujeHTe

Teopuja:
* Kparak ucTopujat xemmje;

* Martepuja u cyncraHua;

* CMeLue, €1eMEHTH H jeAUIbeba;

¢ ®u3MuKa W XEMHCKa CBOJCTBA CYTICTAHIIM;

* CumGosu, XxemHjcke (POpMyJie  jelHAUHHE XeMHJCKHX peaKiinja

Bewoe:

 CNPOBOAM EKCIEPHUMEHT Y CKJIajly Ca NIPABHIIMMA NOHAIIAMA Y
XeMHjcKoj naGopaTopHju

* BOJM CBOj J1aBOPATOPHjCKH JIHEBHHK (GeieskH 3anaKara i H3BOIH
3aKJbyUKe Ha OCHOBY J0GHjeHUX pesyJiTata)

* npuMeRbyje Mepe 3alITHTE MPH Paty y XeMHjcKoj TabopaTopuj

* npysu npey nomoh

* paau ca XxeMHKanHjama, Bojehu pauyHa O HHXOBOj YHCTORK 1
HAuMHY NaKOBAbA

* KOPHMCTH XEMHKaJIHje Y O/IHOCY Ha 3HAKOBE ONACHOCTH-MUKTOTpame,
O3HaKe ynosopera H obasewTera (R/S-kozoBe) U y ciay ca
M2 MIPABHITHO MPUMCHH NPABHJIA O/LIArakba YTIOTPEGLEHHX
XemHKanHja H pearenaca

Bewoe:

* Cnpoeoljerse vepa sawrute Ha

* pajy W 3auITHTE )KHBOTHE CPE/IMHE;

* Xewmmujcka siaGoparopuja. Yesiosu paza. Pano mecto. OnacHocTn
o1 nospeia M Mepe 3awTute. [psa nomoh;

« TonoTHH W3BOPH y XemHjcKoj abopaTopwju. Iopua. OcHoBHH
npuGop 3a 3arpeBarbe. PykoBarbe rpejHUM Tenma;

* Xemukanuje. Yncroha. INakosare. Uysatbe. PeareHcu 1 peareHc-
Gotte. 3HAKOBH ONACHOCTH — MUKTOrPaMH, O3HaKe YNO30peka 1
obagewrTetba (R/S Ko0BU);

* JlaGopatopujcku npuGop u nocyhe. Ipatse u onpkasate
npuGopa u nocyha:

 Meperse mace cyncranim, TexiuuKa, aHATHTHIKA H CIEKTPOHCKA
Bara;

* Mepetbe 3anpemMuHe TeUHOCTH. Mensypa, nunera, Gupeta, MepHH
Gason.

Crpyktypa atova

Teopn

* npukake rpahy atoma u onpeau A, Z, N(p+), N(e-), N(n°)

* pasnmukyje u3otone

* o6jacnu bopos mozen atoma

* 0GjacHu NPUHLMI TANACHO- MEXAHUUKOL MOJIE/Ia aTOMA

* ONMIIE CHEPreTCKH HHBO, TOJIHKBO M ATOMCKY OpOHTany

* oGjacHH 3Hauerbe KBAaHTHHX GpojeBa

* oBjacHH npaBu/Ia U3rPajiibe eIEKTPOHCKOr OMOTaua;

* npuKake eNEKTPOHCKE KOHQHTYpaLIHje enemeHaTa

* oGjacHu npuHuMN W3rpazbe [lepHoaHor cucTema eneMeHaTa
* OIMLUE HAYHH HA KOJH Ce NOBE3Yje eIeKTPOHCKa

* KOH(MIypalHja eleMeHTa ca 1oJ10kajem enementa y Ilepuoanom

Teopuj:
* Tpaha arova msoromm;

* BopoB Mozen aToma;

* TanacHo — MEXaHWUYKH MOJIEN aTOMa;

© EuepreTckH HHBOW, NOAMBOW H aToMCKe opGHTae. Keanthn
Gpojesn;

* TlpaBuia H3rpajiibe ENEKTPOHCKOT OMOTaua;

* Tpunumn usrpaaie [eprHoaHor cueTema elleMeHaTa H 3aKoH
NEPHOMUHOCTH;

* Tloesanoct [TepHOTHOT CHCTEMA elICMEHATa Ca CTPYKTYPOM
€JIEKTPOHCKOI OMOTaYa.
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CHCTEMy eleMeHaTa

Bexbe

NM1aBOPaTOPHjCKMM HCIHTHBAEM JIOKaKE (H3MUKA H XeMHjcKa

CBOjCTBA CyNCTAHLM

* IPUMCHH OCHOBHE (PH3HUKO-XEMHCKE METOZE TPHIHKOM
PpazzBajarba CYNCTaHIH U3 CMelle

® Mpe/IcTaBM XeMM]CKHMM je/IHAYMHAMA U3BPLICHE PeaKimje CHHTese,
aHanuse

Bewbe:

CUTHCHbE, PACTBAPAHHE, TANOKCHHE,

* JexkaHToBaie, puaATpUparse, BakyyM- GUITPHpAIbE, HCTIHPaILE;
* Jlectunauuja ca BOJCHUM M Ba3/lylIHHM Xaherbem;

* Excrpakumja.Kpucranusaimja. Cy6nnmaumja.

THIOBH XeMHjCKHX Be3a

Teopnja:

* oGjacHu eHeprujy joHusaLmje, ahMHUTET Npema eICKTPOHY H
€/IeKTPOHEraTHBHOCT

* oBjachH Kako ce Meibajy eHepruja jonmsaLuje, abuHHTET Npema
€/IEKTPOHY H €/IeKTPOHEraTHBHOCT Y IPYIH H NIEPHOH

® onuiue eIeKTPOHCKE KoH(HUIypaumje efiemMeHaTa U IbUXOBHX joHa

* oBjachu KapaKTep Bese y 3aBUCHOCTH O/ A3THKE PEaTHBHE
€/IEKTPOHEraTHBHOCTH

® OMNMIIE HACTA]aHe JOHCKE BE3C HA PA3IMUHTHM NPHMEPHMA;

* HaBe/le CBOJCTBA jOHCKHX jelHIberba

* oBjachu HacTajamke KoBaTeHTHE Be3e mpema JIyHCOBOj OKTETHO]
TCOpHjH Ha PASTHYHTHM IPHMEPHMA, KAO H MIOTAPHY H HEMONApHY
KOBA/ICHTHY Be3y

* oMMl HACTAjaHe KOBANICHTHE BE3¢ NPEMa TEOPHH BATICHTHE Be3e
HA PA3TMUHTHM NPHMEPHMA, KAO M CHIMA H TH BE3y

* HaBeJle CBOjCTBA KOBAJICHTHHX je/MIbEIba;

¢ ONHMIIE AMTOTHH MOMEHAT M OJIPE/IH MOJAPHOCT MOJIEKY1a Ha
OCHOBY H,eroBe CTPYKType

* ojacHu MelyymoekysicKka AejcTBa, BOAOHUYUHY BE3y, PEACTaBH
HAUMH HCHOT HACTAjakha M HeH 3HAUaj y NPHPOIHUM CHCTEMHMA

* 0BjacHH KOOp/IMHATHBHY Be3y M NPE/CTABH HAUMH HEHOT HACTajatba

* Onulue MeTalHy Be3y M NPEBM/M KAKO Ce Metbajy CBOjCTBA MeTana
¥ 3aBHCHOCTH 071 GPOja BAJICHTHHX ENIEKTPOHA W MOJIOKaja MeTaa y
TNCE

Teopuja:

* Exepruja jonusaumje; AQUHUTET Npema eIeKTPOHY:
EnekrponeratuBHOCT;

* Joucka Be3a;

* CBojcTBa jOHCKHX je/Miberba; KopaneHTHa Be3a -Jlyncosa
OKTEeTHa TeOpHja BajieHLIe;

« KosasenTna sesa - Teopuja BasienTHe Bese;

* CBojcTBa KOBAICHTHHX je/INkbCHba; JIUTONTHH MOMEHAT H
TI0IaPHOCT MOJIEKYJ1a;

* MelhymoriekyJicka AjcTBa M BOAOHHYHA Be3a;

* KoopauuarusHa Be3a; Meranna Be3a.

Bewoe:

® 0/1pe/u PaIMKy JOHCKMX M KOBAJIEHTHUX je/IMIbeHa Ha OCHOBY
HHXOBHX CBOjCTaBa

* YNOpea PeakTHBHOCT METasIa Y OJIHOCY Ha HheroB nosioxkaj y IMCE

Bewmbe:
 VlcnuTHBarme CBOJCTABA jOHCKMX H KOBATCHTHHX jeIHIbeIba.
 Mcnumusarse cBojerasa veTana.

XeMHjCKH 3aKOHH

Teopuja:
* oGjacuu xemHjcKe 3aKoHe

* w3Boaw pauyH nosnasajyhu xemmjcke 3aKone
* oGjacku MoJi, ABOraipoB Gpoj uecTHila, GpOjHOCT YecTHILa,
MOJIapHY MACY M MOJIADHY 3alpeMHHY

Teopuja:

* JlaBoasjeoB 3aKoH;

* IlpycToB 3aKoH;

¢ JlanToHoB 3akoH 1 JIanTOHOBA aTOMCKa TEOpHja;
Tej Jlucakos 3akoH;

.
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M3BOJIM PauyH Ha OCHOBY MOJIa, MOJIApHE Mace W MoJlapHe
3anpemMnHe

* ABOrazpoBa MOJIEKyJIcKa TeOpHja;

* Mor, MosiapHa Maca MoJlapHa 3anpeMHHa;

* TlpopauyHu Ha OCHOBY MOJIa, MOJIapHE Mace H MoJlapHe
3anpemM1He.

Bewbe:

pelnaBa 3a7aTake W3 XeMHjCKHX 3aKOHA
1pOBEPaBa XeMHjCKe 3aKOHe:

- 3aKOH O OIpJKatby Mace,

- 3aKOH CTATHHX MaCEHHX OJIHOCA,

- 3aKOH YMHOXEHHX MaCEHHX O/IHOCA K
- 3aKOH CTAIIHMX 3aIPEMHHCKHX O/HOCA
petnasa 3anaTke us:

- mona,

- MonapHe mace u

- _MonapHe 3anpemuHe

Bewkbe:

* XeMHjCKH 3aKOHH - pauyHCKe BekGe;

* TlpoBepa XeMHjCKHX 3aKOHA: 3aKOH O OJIpJKatby Mace, 3aKOH
CTA/IHUX MACEHHX OJIHOCA, 3aKOH YMHOKEHHUX MACEHHX OJHOCA,
3AKOH CTATHHX 3aMPEMHHCKHX OJIHOCA.

H3pauynasama na
0CHOBY XeMHjeKuX
Gopmyna i xemmjcknx
jennaunna

Teopuj:

objacH HaumH oaipehMBarba NPOLIEHTHOT CacTaBa efleMeHaTa y
jenuberby

ONIMIIIE HAYMH W3PaUYHABAMA KOTHUMHE ClIeMEHaTa y J1aToj
KOJMUHHH jeHIbEHa Ha OCHOBY XeMHjcke hopmyne

objachu oapehuBaibe GopMysie jeniberba Ha OCHOBY MPOpatyHa
o0jacHi HauKH H3Bohera MPopauyHa Ha OCHOBY XeMH]CKHX
JjenHaumMHa ca YMCTHM CYTNICTAaHIIaMa M CYTICTAHLIAMA KOje caipike
npumece

Teopuj:
* HspauyHaBaie MaceHor yjena

* esleMeHata y jelMibetby Ha OCHOBY XemHjcke opmyJie;

* M3pauynaBame KOJTMUMHE EIEMCHTA Y 1aTOj KOMUHHH je/IMHberba
Ha OCHOBY XeMHjcke (opmyJie;

* Tlocrassbarbe XeMujcke GopmyJie;

* CTeXHOMETPHCKH MPOpadyH Ha OCHOBY je/HAUHHA XEMH]CKHX
peaKuuja ca YMCTHM CYTICTaHLIAMa;

* CTeXHOMETPHJCKH MPOpauyH Ha OCHOBY jeHAYMHA XEMHJCKHX
peakiimja ca cyncTaHuama Koje capike npumece.

Bexbe

O/Ipe/IM NPOLEHTHH CACTaB KPUCTATTHE BOAE Y KPHCTANOXHAPATY U
EMITHPHCKY (OPMY.Ty KPHCTAIIHE CONK

onpeny GopmyIly jeNiberba Ha OCHOBY MpopadyHa

patyHa Ha OCHOBY je/IHAUMHA XEMH]CKHX PeaKliHja ca YUCTHM
CyncTaHuama u CyncTaHiama Koje caapike npumece

Benxbe

* OnpehuBarse NPOLEHTHOT cacTaBa KPHCTATTHE BOJC Y
KPHMCTAJIOXHPATY W ojpehuBabe eMnupHjcke popmysie
KPHCTAJIHE COJIH;

* CTeXHOMETPHCKH MPOpadyH Ha OCHOBY jeHAUHHA XEMH|CKHX
peakuyja - pauyHCKe BeskOe.

Jlucniep3nu cueTemMn

Teopuja;

OfHLIE IUCTIEP3HH CHCTEM
PasfuKyje BpCTe M CBOjCTBA JIMCTIEP3HUX CHCTEMa

0GjacH pacTBOPILHBOCT, PACTBOP, PACTBOPEHA CYNCTAHLIA,
pacrBapau

o6jacHi HauKH u3Boherba MPopauyHa Ha OCHOBY PACTBOPILHBOCTH
cyncTaHuu

00jacHH MaceHH y/1e0 PacTBOPa H HAYMH NPOPadyHa MACEHOT y/ena
cyncTaHIum

06jacHy KOJIMYMHCKY KOHLIEHTPALM]y PacTBOPa U HauMH

Teopuija:
* Tlojav  nojie/ia IMCNEP3HUX CHCTEMa;

* Konouauu pacteopu. Cycnensuje u emysismje;

* Tpaeu pactBopi. PacTBopsbHBOCT K H3pauyHasaiba HalocHoBy
PACTBOP/BMBOCTH CYNCTaHLE;

Macenu yneo pacreopa;

Wspauynasai,e MaceHor y/iena pacTBopa;

* KosmuuHCKa KOHLEHTpaLMja pacTBopa;

* MspauyHaBame KOMUMHCKE KOHUCHTPAIH]E pacTBOpa.
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W3pay HABAILA KOTHUNHCKE KOHLCHTpaLMje PACTBOpa

Bexbe

HMCTIMTA CBOJCTBA KOJIOM/IHHX CHCTEMa

* HcnHTa CBOJCTBA CyCTIeH3Ha M eMyT3Hja

* WCTIUTA CBOJCTBA NPABHX PACTBOPA H NIPHNIpeMH Heacuhenn,
3aculienn u npesacrhenn pactop

* OJIpeaH PACTBOPLHBOCT CYMNCTAHLM Y 3ABUCHOCTH OJ1 TEMIIEpaType

* BpLUK NIPOpaUyHe M3 MACEHOT Y/Ie/1a M KOJMUMHCKE KOHUEHTpauuje

* npunpema pacTBOpe TauHo opeljeHor MaceHor yena

*_npunpema pacTBope TauHo oapehene KoNMUMHCKe KOHUEHTpauuje

Bewbe:

Kosonann cuctemu. Cycniensuje u emyasuje. [1pasn pactBopu;
* Tpunpemae pactsopaloapehenor macenor ynena;

* Ilpunpemarse pactsopalospehene konMuMHCKe KOHUEHTpauuje

Knacudpukannja u
HOMEHKJIATYpa
HEOPraHCKHX je/IHIbeHhA

Teopuj;

* oGjachn HauMH KIaCHPHKALMIE HEOPrAHCKUX JeAnIberba

® OnMIIe HAYHH KAKO CE /1]y HA3HBH HEOPTAHCKHUM je/IH-CHHMA

* ofjacHu Kako ce nuiy GopmyJie HEOPraHCKHX je/lHiberba
XEMHJCKUM jeiHaunHaMa

* OmHIlE KAKO Ce MPE/ICTaBIbajy OCHOBHE peakiinje 3a J00Hjarbe

Teopnj:
* Heoprancka jeauibersa u nojena.

* Xuapuau-nozena, HOMEHKIATypa, 100Hjarbe H CBOjCTBa;
* OkcHH-TIo/Ie/1a, HOMEHKJIATYpa, 100Hjarbe U CBOjCTBA;
* Kicemne-Tiojiena, HOMEHKIaTypa 106Hjarbe W CBOjCTBa
base - nozena, HomeHknaTypa

HEOPraHCKHX je/IHIberba * n00Hjarbe U CBOjCTBA. AM(OTEPHH XHAPOKCHIIM;
* HABO/M OCHOBHA CBOjCTBA HEOPIAHCKUX je/HIbeIba; * Cosnu- nojea, HOMEHKJIATY pa A00Hjatbe U CBOJCTBA;
¢ onmie KaKo Ce NPE/ICTaBsbajy peakiije HeyTpanusauuje Xemujckum | ¢ Heytpanusauuja.

Jjennaunnama
Bewxbe: Bewxbe:

* 2106Hja OKCH/IE H HCITHTYje HhHXOBA CBOjCTBA

¢ 1oGHja KMCEIMHE M MCTIMTYje HHXOBA CBOjCTBA

* n06uja Gase 1 HCITUTYje HHXOBA CBOjCTBA

* 106uja amdoTepHe XMAPOKCH/IE H HCIIHTYjE IHXOBA CBOjCTBA

* 1106HMja COM M MCTIMTYje HHXOBA CBOjCTBA

¢ nobuja npenapar u Bpuu orosapajyhu npopauyH 3a
M3pAuyHABAIE NPUHOCA

* Oxkcuu, 100Hjarbe, CBOjCTBA;

« Kucenune, 106ujarbe 1 cBojcTsa,

* Xuapokcuau, 1061jarse U cBOjcTBA. AMDOTEPHH XHAPOKCHIH;
Cosnu, 106Hjarbe H CBOjCTBA.

.

Tonaorun epexTn y
XeMHjCKHM peakunjama

Teopuja:

* o0jacHH eHTaNNKjy peaKiuje, eHTAINH]Y CTBAPaa je/Ini-etba U
HauMH NIpeCTaBMarka ca OArosapajyhum o3Haxama

* HaBe/le MpHMepe er30TePMHE H eHI0TEPMHE peakilije U 1a Ha
OCHOBY BPEIHOCTH NPOMEHe eHTalnuje 0GjacHn HaunH
oapeljHBarba J1a K ce NPy HeKOj XeMHUJCKOj Peakiiuji TomioTa
npUMa WK OTIYLITA

* oGjacHu XecoB 3aKoH

® pasimKyje TePMOXEMH]CKY je/IHAUMHY M H3BOhEHE OCHOBHHX
M3pauyHaBatba Ha OCHOBY TEPMOXEMM|CKHUX jeHAUNHA

Teopuja:

* Enrannuja. Er3otepmue u eH0TepmMHe peakuuje:

« Tepmoxemujcke jeaHaunte. Xecos 3akom;

* Hspauynasatba Ha OCHOBY TEPMOXEMH]CKHX jeHAUMHA.

Bewbe:
® W3BejIE MPOpauyH HA OCHOBY TEDPMOXEMHJCKHX je/iHauMHA
* HCIIHTA CBOjCTBA TEPMOXEMH|CKHX peaKLnja

Bewkbe:
* Ersorepmie u eHI10TepMHE peakLmje.
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Bp3una xemujcke
peakuuje H XeMHjeKa
paBHOTeRA

Teopnj:
* oGjacku Gp3uHy XeMHjCKe peaKiiMje M HauMH MHcakba H3pasa 3a

Gp3HHY XeMHjCKe peakLuje

* HaBejie (pakTOpe KOjU YTHUY Ha OP3KHY XeMHjCKe peakLije

* 0GjaHH 3aKOH O JICTBY Maca 1 W3pa3 3a GP3MHY XeMHjcKe peaKije
Ha OCHOBY OBOT' 3aKOHA

* HaBeJle OCHOBHA W3pauyHaBaa Op3UHE XeMHjCKe peakiije

* pasnHKyje MOBpaTHE 1 HEMOBpATHE PeaKiMje

* 0GjacHu XeMHjCKy PaBHOTEIKY H H3Pa3 32 KOHCTAHTY PaBHOTEKe

* HaBe/ie (JaKTOpe KOjH YTHUY Ha XeMH]CKY PaBHOTEXKY

* o6jacuu Jle [llaTesbeoB npUHLHI

* 0GjacHH Kako ce MoMepa PaBHOTEKA y HEKOM CHCTEMY €a IPOMEHOM
(axropa

* onuiue HaunH nosesusarba Jle IllateseoBor npuuumna ca
NpoLecHMa Y HHAYCTPH{H

Teopuj:
* Bp3uHa XeMUjCKHX npolieca;

* VrTuuaj npupoje peakTanara, KOHLUEHTpaLje, TeMieparype 1
KaTann3aTopa Ha Op3HHY XeMHjCKe peakLuje;

* TloBpaTHe 1 HENOBpaTHE peaKiuje;

* Xemujcka paBHOTEXKa;

* akTopH KOjH yTHYY Ha XeMHjcKy paBHoTexy 1 Jle lllatebeon
npuHLMn.

Bewkbe:

npUKake YTHLA] pa3TuduTHX (akTopa Ha Op3HHy XeMmHjcke

peakimje

* npukae yThuaj pakTopa KOjH yTHUY Ha XeMHJCKY PaBHOTEXKY

* peiuasa 3ajaTke 3a Op3uHY XeMHjCKe peakimje U XeMHjcKe
PpaBHOTEKE

ZXIH

Bp3#uHa Xemujcke peakiije H JakTOPH KOjH yTHUY Ha by:

* Xemujcka paBHOTEXa M (PJAKTOPH KOjU YTHUY Ha IbY:

* bp3uHa XeMHjcKe peakumje M XeMHjCKa PaBHOTEKa-PauyHCKH

3ajauu.

Eaexrpoanru. Teopuja
Kuceanna u 6aza

Teopuija:
* 0GjaCHH CICKTPOHT H HECICKTPOIHT

* 06jacHM eNeKTPOMTHUKY AMCOLMjaLU]y, CTENeH AncoumjaLmje u
KOHCTaHTY coUnjaLnje

* OnHLIe AMCOLMjaLMjy KHCENHA, 6a3a U CONM HA OCHOBY jeJHAYMHE
ancounjaumje onpehene

* KucenmHe, Gase M CoNM M HauKH O/ipehuBara KOHCTaHTe
JMcoLmMjaLmje

* 0BjacHH HAUMH NPUKA3MBaIbA KHCENHHE H Ga3e Ha OCHOBY
TPOTONHTHUKE TEOPHje

* oGjacHu aMonuT U Haesie NprUMep amposuTa

* 00jacHH HAUMH Ha KOjH Ce MHLLE JOHCKH NPOU3BOJL BOAE U Ha
OCHOBY Hera oipehyje KoHUeHTpalHja BOTOHHKOBHX U
XHIPOKCHHHX jOHA Y pacTBOpY

* HaBe/le OCHOBHE HH/IMKATOPE MOJIEKYJICKE jeIHAYMHE W NIPE/ICTABH y
joHCKOM 0BMHKY

® MpHKaKe jeiHaYMHAMA XHPOJIH3Y COJIH H KaKO XHPOJIH3Yje
onpeljena co

Teopuja:
* EAeKTpOUTH U HeeleKTpOTHTH;

* EfeKTponuTHYKa AMCOLMjaLnja;

* CreneH aucoumjaimje. Jaku 1 ciaGu eIeKTPOIIHTH;

* Koncranta aucoumjaumje;

Apenmjycoa TeopHja KucenuHa, Gaza u conn;
TpoTonuTHYKa TeOpHja KHCeNHHa 1 Gasa. AMBOTUTH;
Joucku npousson Boje. pH — BpeanocT;
Hnaukaropu;

* JoHcke peakimje;

* Xuaponusa cosu.

oo

Besxbe:
®_OJIpe/Iu EIIEKTPOIIMTE M HEECKTPOIHTE MEPEHEM NPOBO/LHBOCTH

Bewxbe:
* Jaku u caabu enekrpoauti.lIpoBoherse enekTpuuHe cTpyje
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¢ ozapenu pH -BpeaHocTu pacteopa

« Onpehusare pH spenrocTH pacteopa. MRankatopi;
* XWapo:nuza cosH.

OKCHI0-PeAYKUHOHH
npouecu

Teopnuja:

¢ OnHMLUE NPOLEC OKCHALM]E H NPOLEC PeayKLMje

* 0GjacHu OKCHAAUMOHH GPOj, OKCHAALIMOHO M PElyKUHOHO CPEICTBO

* HaBe/Ie HAUMHE Ha KOju ce onpehyjy okenmaonn GpojeBu aToma
e/leMeHaTa y HeKOM je/Hiberby M aToMa elleMeHata y joHuma

* HaBeJle HaYMHE Ha KOjH ce oapelyjy cTexnomerpujcku
KOCHUMJEHTH Y OKCHIO - Pe/TyKLIMOHUM peakiivjama

 HaBeJle eNIKTPOXEMH]CKE NPOLIECE H HHXOBY NPUMEHY

* oGjacHH Kako ce BpLIK H3Bohetbe XeMHjCKe jeAHaunHe Ha OCHOBY
T0J107Kaja eNIEMEHTA y HATIOHCKOM HU3y eleveHata

Teopuja:

* Oxcuaaumja u peaykumja.

* Oxcuaaunont 6poj. OKCHIAUHMOHO U PelyKUHOHO CPEaCTBO;
* XemHjcke jeIHaYHHEe OKCHIO- PEyKIIMOHHX Mpolieca;

* EjieKkTpoXeMHjCKH NPOLECH;

* EnekrpoxeMujcky (HAMOHCKH)HH3 efleMeHaTa.

Bewbe:

 TpHKake OKCHJIO-PElyKLIMOHE Peakiiije M youeHe npoMene

* NpeACTaBH OKCHAO-PEAYKLMOHE PEaKilje XeMHJCKHM jeAHaYnHaMa
* pelaBa OKCH0-PEAYKLIMOHE je/IHaYHHE

Bewbe:
* Okcujo-peykunonu npouecu. Enekrponnsa sose:
« Jlannjenosa henmja —ransancky ciper. Hanonckw nus metana.

Bo10HHK, KHCEOHHK H
BOJA

Teopuja:
NpHKake jeIHaYMHAMA XeMHJCKHX peakilija 100Hjarbe BOJOHHKa

* HaBe/le CBOJCTBA BOJIOHUKA M HETOBHX je/IMIbEIba, PUMEHY 1
3navaj

* npHUKae jeHaYMHaMa XeMHJCKHX peaKiluja J00Hjarbe KHCeoHHKa

* HaBeJle CBOJCTBA KMCEOHHKA H IErOBUX JeIMIbEH:a, IIPUMEHY H
3navaj

*_oljacHu 3Hauaj BOJIC 32 XeMH]y W YOMILIITE 33 JKHBOT KHMBHX Grha

Teopuija:
Bononuk, 106ujakbe,CBOjCTBA, jeIHiberba, 3HAUaj M IPUMEHA:

* Kuceomux, 106Hjarse,cB0jcTBa, jeautbeiba, 3Hauaj u npumena;
* Bona, HalaKerse y IPHPO/IM, CBOJCTBA, 3Hauaj 1 NpHMeHa.

Beuxbe:

* naGopaTopujcku 100Hje BOTOHHK

* HCIHTa CBOJCTBA BOJIOHHKA W Ha OCHOBY TOFA W3BEE 3AKIbYHaK O
HETOBHM OCHOBHHM KapaKTepHCTHKaMa

* 11aGopaTOpHjCKH M0GHje KHCEOHHK, HCTIMTA HEroBa CBOJCTBA H J1a Ha
OCHOBY TOT'a H3BE/IE 3aK/byUaK O HETOBHM KapaKTepPHCTHKaMa
*EKCIIEPHMEHTAIHO

* MpHKaXe CBOJCTBA BOJIE KAO MOIAPHOT pacTBapaya

Bewxbe:

* Jlobujare BOAOHHKA M KHCEOHHKA W HCIIUTHBAbE HHXOBUX
cBojeTanz

* Bopa kao pacTpapau.

Meraan

Teopnuja:
® onwiTa CBOjCTBA MpBe, Apyre W TpuHaecte rpyne [NCE

* oGjacHu KaKo ce jeIHauMHaMa XeMH]CKHX PeaKiiija NpeicTaBbajy
HauMHK 100Mjaba HATPHjYMa H KaTHjyMa

* HaBeJe CBOJCTBA HATPHjYMA M KAJIMjyMa IbHXOBHX Je/HIbeIba,
NpUMeHy U3Hayaj

* 06jacHu KaKo ce je/IHaYMHaMa XeMH]CKHX PeaKilija NPe/CTaBbajy
HAUMHK 10GHjatba

*_MarHesujyma u Kanuujyma

Teopuja:
* Omwra cBojcTea enemenara npse rpyne IICE;

« Hatpujym u jenmersa. JloGHjare,cBojcTBa, 3Havaj M npuMeHa;

 Kanujym u jenmmera. JloGHjare,cBojcTBa, 3Hauaj M NpHMCHa;

* Onuwra cBojcTBa esiemenara apyre rpyne I1CE;

* Maruesujym u jenumerba. Jlobujarse, cBojcTBa, 3HaUaj 1
npumena;

* Kanuujym u jeanmersa. JloGujarbe, CBOjcTBa, 3Ha4aj U NpUMeHa;

* Omuwra cBojcTBa eneMeHata TpuHaecte rpyne [CE;
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* HABEIE CBOJCTBA MATHE3HjyMa 1 KaJLIH]yMa W FoHXOBHX JEAHIbCrba,
PHMEHY H 3Havaj

* 0GjacHH Kako ce jeAHaYHHAMA XeMH]CKHUX PeaKLiuja NpeACcTaBbajy
HauMHH 10GHjarba

* anymunmjyma

* HaBe/Ie CBOJCTBA AlyMHHU]YMa  HEroBa je/IUIberba, NPUMEHY
3Hauaj

* 06jacHu yTHLA] ATyMHHH]YMa U HETOBUX je/IHIbeH:A HA KHBOTHY
cpeanty

* AJlYMHHH]YM H jeJMHeHa;

* Jlobujarbe ayMHHH]YMa H HErOBHX jeHIbeHba, CBOjCTBA, 3HAYa]
M npuvena;

* YTHuaj alyMHHHjyMa M IErOBHX jeMH-eHA HA KHBOTHY
cpeauny.

Beuxbe:

* eKCIEPUMEHTAIHO HCIIUTA CBOJCTBA HATPHjyMA M KaJIMjyMa W Ha
OCHOBY TOTa M3BE/IC 3aK/bYUaK O HHXOBOj PEAKTHBHOCTH 1
CBOJCTBMMA HHXOBHX je/HIbEH:A

® eKCrepHMMEHTAIHO HCIIMTA CBOjCTBA MArHe3ujymMa U KaJllijyMa 1 Ha
OCHOBY TOTa M3BE/IE 3aK/bYUaK O HHXOBOj PEAKTHBHOCTH 1
CBOJCTBHMA IHHXOBHX jeHIbEIba

® eKCTIEPUMEHTATHO HCTIHTA CBOjCTBA AyMHHHjyMa H Ha OCHOBY TOra
M3BE/IC 3aK/bYUaK O HEroBOj PEAKTMBHOCTH M CBOjCTBUMA H>CTOBHX.
jeauiberba.

Bewxbe:

* Hcenurusarbe CBOjCTBA HATPHjYMA, KAIMjyMa H HHXOBHX
Jenumera;
HcnuTusatbe cBojcTBa

® MarHesujyma, Kajiliujyma u HHXOBHX je/IHH-CHba;

* Hcnurupame CBOjCTBA

 anyMHHUjyMa W IHETOBHX jeHIbeba.

Hemerann

Teopu

® OMWITA CBOJCTBA YETPHACCTE, NIETHACCTE, LIECHACCTE H CelAMHAECTe
rpyne [ICE

* NpUKaXKe jeAHAYMHAMA XeMM]CKHX PeaKilija HauMHH J00Hjatba
YIJbeHHKA, CHIHLIMjyMa 1 0/10Ba

 HaBeJle CBOjCTBA YIJbeHHKA, CHITHLIMjYMa H 010Ba H HHXO0BA
jenwiberba, NpUMeHy U 3Hauaj

* 00jacHH YTHLA] jeHIbeHba YI/beHHKA H CHIIMLIM]yMa Kao H 0J10Ba H
HErOBHX jETHILEHHA HA JKHBOTHY CPE/IMHY

* npHKake je/iHaYMHAMA XeMHjCKHX peakiitja HauuHHe J100Hjarba
azora u docdhopa

* HaBesie cBOjCTBa a30Ta M ocdopa

* M IbHXOBA jeNUIbEba, IPUMENY H 3Hauaj

* objacHu yTuLaj jeaumbersa azoTa U pocdopa Ha KUBOTHY CpeHy

® MpUKaXe je/IHAUMHAMA XEMH]CKHX PeaKIuja HaunHH 100Hjarba
cymnopa

* HaBeJie CBOJCTBA CyMIIOPA H HETOBA je/IMH:erba, PUMEHY H 3Hauaj

* oBjacHH yTHIIA] jeMIbEHa CYMNOPa HA XKUBOTHY CPEIHHY

® NpHKake jeHaUMHaMa XeMH]CKHX PeaKkinja HaunHe 100mjarba
xJiopa, Gpoma u joaa

* HaBeJe CBOJCTBA XJI0pa, GpoMa H jojIa M bHXOBA je1Hberba,
npumeny u 3uavaj

Teopuj:
* Onwra cBojcTBa eleMeHata uerpHaecte rpyne [ICE;

* VrJbeHHK U je/iniberba;

* Jlobujae yribeHuka,

CBOjCTBA, 3HAYaj M NpUMeHa. Y THLA]

JeMHeIba YIIbeHUKA HA JKMBOTHY CPEIHHY:

Cuanuujym u 0710803

* JloGujarbe CHMLIMjyMa H O/IOBA, HHXOBA Je/HbeHba, CBOJCTRA,
3Havaj W pHMeHa;

* VTuuaj jeauibersa 010Ba U je/Iniberba CHIMLMjYMa Ha IKUBOTHY
cpeamH;

« Omuwrra cBojcTea enemenara netnaecte rpyne MCE;

* Asor u jeauisersa. JloGujatbe, CBOJCTBA, 3HAUA) U IPUMEHA.
VTHuaj jenuiberba a30Ta Ha JKUBOTHY CPeIMHY:

* ®ocop u jenumersa. JlobHjare,cBOjCTBA, 3HAU] M NPUMEHA.
Vruuaj jenniera

* docdhopa Ha KMBOTHY CpeaHHY:

* Onuira cBojcTBa eleMenarta mecHaecte rpyne [1CE;

* Cywmnop u jemmera. JloGujatbe,cBOjCTBa, 3HaUaj M NPUMEHa.
VTHUaj jenuibersa cymMriopa Ha JKHBOTHY CPEIMHY;

* Omura cBojcTBa eiemenara ceamuaecte rpyne [CE;

* Xnop u jenuisersa. JloGujare.cBOjCTBa, 3HAYA] U MPUMEHa:

.
.
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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;





image193.png
« Bpow, jo 1 jenntberba.Jl00Hjarke,CBOjCTR, 3HaUa] W IpHMCHA;
* Omwra CBOjCTBa TIJIEMEHUTHX racosa.

Beuxbe:

* WCMIMTA CBOJCTBA YIJbeHHKA,CHITMLIM]yMa, 0JI0BA H IbHXOBUX
Jjenumberba U Ha OCHOBY TOTa M3BE/IE 3aKJbYUAK O HHXOBO]
PEaKTHBHOCTH H CBOJCTBHMA HHXOBHX je/IHIbCHA

® WChHMTa CBOjCTBA a30Ta, (ocopa v HHXOBHX je/IHiberba U Ha
OCHOBY TOr'a H3BE/IE 3aK/bYUaK O HHXOBOj PEAKTHBHOCTH W
CBOjCTBHMA FHXOBHX jE/IHIbCH:A

® HCIIHTA CBOjCTBA CYMIIOPA H HErOBHX je/IHILEH:A H HA OCHOBY TOra
M3BE/IE 3aKJbYHaK O HEroB0j PEaKTHBHOCTH M CBOJCTBHMA HerOBHX
Jjenumera

® MCIHTA CBOJCTBA XJIOPA H I,ETOBUX jEMIbEIbA U HA OCHOBY TOra
M3BE/IC 3aKIbYUaK O HErOBOj PEAKTMBHOCTH M CBOjCTBUMA H>ErOBUX.
Jenumera

Bexbe:

* McnuTuBare CBOjCTBA YIIbeHUKA, CUIIMLIMjYMa, 0I0BA M IbHXOBHX
Jennmerba;

* HcnurBarbe CBOjCTBA a30Ta, (hochopa H HHXOBHX jeINH-CHA;

* Hcnuruare CBOjCTBA CyMIIOPa M HErOBHX jeIHiberba;

* McnuTuBarbe CBOJCTBA XJIOPA U HErOBHX je/IHibetba.

Tperasnu exementn

Teopuj:
® aHaJIM3KPa OMIITA CBOJCTBA NPEA3HHX elleMeHaTa,

* jeaHauMHaMa XeMHMjCKHX peaKlija NpeICTaBH HauMHe 100Hjatba
Gakpa u cpeGpa, HaBe/ie HUXOBA CBOJCTBA H je/IMIbEHbA, HABE/C
NpUMeHy H 3Hauaj;

* oGjacHu yTuuaj Gakpa, cpeGpa U IHXOBHX jelHibetba Ha YOBEKa 1
HKHBOTHY CPE/IHHY.

* jeHauMHaMa XeMHMjCKMX Peakiija Npe/ICTaBH HauMHe 00Hjatba
UMHKA W JKHBE, HABEIE IHXOBA CBOJCTBA M je/Mibelba, HaBee
TPUMEHY H 3Havaj;

* 06jacHM yTHLA] LMHKA, JKUBE 1 HHXOBHX jeMH:CH:A HA YOBEKA 1
JKHBOTHY CPE/IHY.

* jeHauMHaMa XeMH]CKHX peakilija Npe/ICTaBH HAuMHE 00Hjatba
XpOMa H MaHraHa , HaBejle IHXOBA CBOjCTBA M jeIMiberba, HaBe/le
NpUMeHY 1 3Hauaj;

* 0GjacHH yTHIIAj XPOMa, MAHraHa 1 HHXOBUX jE/IHIbCHA HA YOBEKA H
HKHBOTHY CPE/IHHY.

* jeaHauMHaMa XeMHMjCKMX peakiyja Npe/cTaBH HauuHe 106ujatba
rBoxha HaBe/le HErOBA CBOjCTBA M jE/IHILCH:A, HABE/IC PUMCHY
3Hauaj

* oGjacHu yTHuaj rBoxkha W HEroBUX jeuberba Ha YoBeKa 1
HKHBOTHY CPE/IHHY.

Teopuj:
¢ Onuta CBOjCTBA NpEA3HUX elleMeHaTa;

* bakap, cpeGpo u HHX0Ba jeautberba. JloOHjatbe, CBOJCTBA, 3HAUa]
M npuMeHa. YTHL@j 6aKpa U HEerOBUX je/INEeH:a Ha KHBOTHY
cpeauny;

* LIWHK, K1Ba W 1UXOBA jeHIbetba.. JloOHjatbe, CBOjCTBA, 3HAYA] M
npumMeHa. YTHIA] UMHKA, KUBE M HHXOBHX je/IHCHba HA
KMBOTHY CPE/IHHY;

* Xpowm u jenumetba. JloGujarbe, CBOjCTBa, 3Hauaj H NPUMEHa.
VTHUA] XPOMa U HErOBHX je/IHH:CHba Ha JKHBOTHY CPEIMHY;

* Manran u jenumsensa. JloGujarse, CBOjcTBa, 3Hauaj U NPUMeHa.
VTHuaj MaHraHa W BEroBHX je/IMibetba Ha JKMBOTHY CPEMHY;

* I'ohe u jenumbera. JloGujarbe, CBOJCTBA, 3HAYA) H NPUMEHA.
Vruuaj reokha 1 IeroBuX je/iniberba Ha JKMBOTHY CPEIUHY.

Bembe:

* HcnmTa cROjCTBA Gakpa, CpeOpa, LHHKA, KHBE, XPOMa, ViaHrana,
rBOJKha U IHXOBHX je/HHbera.

*_Ha OCHOBY CBOJCTABA OBHMX MCTA/Ia M HHXOBUX je/IMIbeHba I0HECE

Bewkbe:
* McnuruBare cojcTa Gakpa, cpeGpa, 1MHKa, XKHBE, XpoMa,
Mauraua, rBoxkha 1 IbHXOBHX je/Miberba.
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3AKTbYUAK O 1HHXOBO] PEAKTHBHOCTH.

Hacraga y 60Ky .

Hacrasa y 610ky:

AHAM3KPA OCHOBHE KAPAKTEPHCTHKE MPOH3BOIHE Y XEMH]CKO]
unayCTpHjH

aHAJIM3KPA NOCTYTIKe 100Mjarba XeMHjCKH YHCTHX CyNCTaHLA
M3BPUIN aHAM3Y y3POKA H BPCTE ONACHOCTH Y MOTOHHMA H
naboparopujama

CIIPOBO/IH Mepa JIHUHE 3AlUTHTE, 3aLUTHTE Ha Pajly W 3aLTHTE
JKHBOTHE CPE/IHE

Hacraga v 6110Kky:
OCHOBHE KapaKTEPUCTHKE MPON3BO/IHE Y XEMHJCKO] HHLyCTPH]H;

 OGH7a3aK MOTOHA XeMHjcKe HITYCTpHje:

* JloGujarbe XeMHjCkH YHCTHX cynicTaHuud. M3pana XeMHjeckux
npenapara 1o u3oopy;

* V3pouu u BpCTe ONACHOCTH Yy NOrOHHMa H J1abop:

* Cnpoeoljerse Mepa 3aluTuTe Ha

* pajly M 3alTHTE XKHBOTHE CPE/INHE;

* Kowmmnjyrepcka npesenTauuja oreaa.

pHjama.

4. YIIVTCTBO 3A JUAAKTUYKO-METOAUYKO OCTBAPHBAILE ITIPOT'PAMA
Ha noueTKy cake TeMe yueHHKE YTIO3HATH Ca LIH/HEBHMA H HCXOIHMA, IaHOM PaZia H HAUHHHMA OlICHHBaFha.
Tpenmer ce peannsyje Kpo3 TEOPHJCKY HACTABY M BexkOe y YUHOHHLM, CHIELMjaIM30BAHO] YHHOHULIM, laGapaTopuju. [TpuinkoM ocTBapHBarba nporpama BexOH ojiesberbe ce

Jen Ha rpyne 10

[penopyuenn 6poj uacoa no Mo/y/IMMa 3a NPBH pa3pex je crenchu:
* Pany xemujckoj naGoparopuju (3+12 vaca);
* Crpykrypa atoma (9+9 yacosa):
 Tunosm xemmjckix Besa (8+3 uaca);
© Xemujcku 3akonu (7+3 uaca);

..

Jucniepsnu cuctemu (10+

..

Bp3uHa XeMHjcKe peaKLinj

..

Meranu (6+12 uacosa);
Hemeranu (9+12 wacosa);
* Tpenasnn ereventh (6+6

HspauyHaBarba Ha OCHOBY XeMHjCKHX (POpMYJia M XeMHjCKHX jeaHauuHa (10+3 yaca);

12 vacoea);

Knacudmkaluja 1 HoMEHKAATYpa HEOPraHCKMX jemiberba (8+12 uacoa):
TonnotHu edpekTH y XeMHjckHM peakunjama (3+3 uaca);

¢ M XeMHjcKa paBHOTe:Ka (6+3 uaca);

Enextponi. Teopuje kucenma u 6asa (10+3 uaca):
OKCHI0-pelyKLIMOHH npoLiecH (5+6 yacoBa);
Bononnk, Kuceonnk, Bona (2+3 uaca);

yacosa);

* Hacrasay 610ky (30 uacosa).

15 yuenuka. [lpenopyka y opraHM3aLuju HacTaBe je Ja ce 10 Hele/baMa peajusyje /1Ba JBOYACa TEOPHjCKE HACTAaBE, OJIHOCHO 4ETBOPOUAC BEKOM.

TIpHankom peatusaiimje Tema OCIOHHTH Ce HA MpeA3HaIba yueHUKa W3 du3HKe, MaTevaThke, Guonoruje. Ipenopyka je ia ce npuinKkoM ocTBapuBaiba nporpama u3pahyjy
3a/1auK Koju hie ce NpUMerUBaTH Y NPAKTHYHOj HACTABM M CTPYUHMM NpeMeTHMa. IHCHCTHPATH Ha CHCTEMATHYHOCTH M PUMEHH CTEUEHHX 3Haka Y MPAKCH.
3a camocTasiHe BexOe yueHHKa MoTpeGHO je MPUNIPEMHTH anapaType H NpoBepy 3Hata yueHnuka. IIpeior TeMa camocTanHux BexGH je caenehn:

1. Illlemarcky npukas XeMujcke nadoparopuje.

2. TIpHKa3 eHepreTCKHX HHBOA, IOAHHBOA H ATOMCKHX OpOHTATa.

3. TIpoBepa peaKTHBHOCTH M

eTajia y OIHOCY Ha teroB nonoxkaj y ICE.

4. TlpoBepa cBojcTaBa CycrieH3Hja 1 eMyJI3Hja.
5. JloGHjarbe ConM H HCTUTHBAILE IHHXOBHX CBOJCTABA.





image195.png
TpoBepa cBOjCTBa MarHesujyma U KaumjyMa.

TpoBepa cBOjcTBa BOJIE KAO MONAPHOT pacTBapaya.

Tpukas ceojcTapa Gakpa, cpebpa M LIMHKA H HHXOBE PEAKTHBHOCTH.
Hanpasu koMmjyTepeKy npeseHTaiujy oriesa.

© e N0

H3Gop meTona u o6k pajsa 3a cBaky TeMy ofipel)yje HacTaBHHK Y 3aBHCHOCTH OJ1 HACTABHUX Ca/lpikaja, CIOCOGHOCTH M NOTpeGa YueHHKa, MaTEPHjalHUX M IPYTHX yCIoBa.
Kopucrury Bepasie Metoie (METo/1a YCMEHOT M3jlarakba M JIMjalolika MeTo/1a), METOJIe ISMOHCTpaLlKje, TEKCTyalHo-uiycTpatushe metoje. [peioxkenn obnuum paja cy
(poHTAIHM, paj1y IPYNH, pajy napy, MHAMBHIYAJHH pajl.

5. YIIYTCTBO 3A ®OPMATHUBHO U CYMATHBHO OUEILUBAILE YUEHUKA

'V HacTaBM OpHjEHTHCAHOj Ka 10CTH3alby MCXO/a MpaTe ce W BPe/IHYjy NpoLec HACTaBe W yuera, nocTuriyha yuenuka (npoayKTH yuera) U conctseny paj. Hacrauuk tpeGa
KOHTHHYMPAHO /1a TPAaTH HANPE/IAK YUYEHHKA, KOjH CE OrJIe/la y HauMHy Ha KOjH YUCHHIW MapTHUMIMPAjy, KakKo MPUKYMbajy NOJaTKe, KAKO apryMeHTYjy, eBaiyupajy,
nokymenTyjy ura. Jla Gu BpeHoBarbe Giiio 06jeKTHBHO Uy (DYHKLIMjH yuerba, 0TPeGHO je YCK/IAAMTH HUBOE HCXO/Ia M HAYHHE OLeHUBaIba.

CyMaTHBHO OLCHbHBalbE je BpeaHOBaibe nocturiyha yueHnka Ha kpajy cBake peanusoBaHe Teme. CymMaTHBHE OleHe ce J00Mjajy W3 KOHTPOJHMX WM MHCMEHHMX PajoBa,
TECTOBA, YCMEHOT HCIHTHBAbA, CAMOCTAIIHHX WM TPYIHHX PajloBa yueHHKa.

V opmMaTHBHOM BpeHOBalbY HACTABHMK GMT peGaso /1a IPOMOBHLLIE IPYNHH AJAIOr, Ja KOPHCTH NHTalba 1a OM reHephcao nojarke W3 haukux maeja, ajim v j1a noMorue
pasBoj haukux uaeja, naje yueHuumuma nospatHe HHbopmaluje, a nospartHe uudopmalmje 1061jeHe 011 yueHHKa KOPHCTH 1a NPUIIAro/M NojlyuaBare, oXpabpyje yueHuke 1a
outeryjy kBauTeT CBOT pata. H360p UHCTpyMEHTA 32 JOPMATHBHO BPEHOBAILE 3ABHCH O/l BPCTE AKTHBHOCTH KOja CE Bpe/Hyje.
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Hasus npeamera: TEXHHYKO IPTAILE

1. OCTBAPHUBAIbA OBPA30OBHO-BACIIMTHOI PAJIA - OBJIMIIU M TPAJAILE
HACTABA
PA3PE]] TTPAKCA VKVITHO
TeopHjcka HacTaBa Bexbe Ipakruyna nacrasa | Hacrasa y Gioky
1 0 68 0 0 0 70

Hanomena: y taGesu je npukasan roauiiu (oL 4acosa 3a cBaku 00/IMK paja

2. IUBEBU YUEIbA:
— OcnocobsbaBarbe 3a CAMOCTAIHY W3Pajly W aHAIM3Y TEXHHUKOT LPTEeXKa, AeTaba U jeJHOCTABHHjUX MpPeaMeTa;
— Ocnoco6baBarbe 3a CAMOCTAIIHY M3PajIu LIPTEK Y MpojeKinjama momohy KOMITjyTepeKor nporpama 3a TEXHHUKO LPTake;
— Pasujare MHTEpECOBEH:E 3 YNOTPeGy CaBPEMEHHX COPTBEPCKHX NAKeTa 3a H3pajly TeXHHUKOT LPTEkKa;
— BacnuraBarse 3a XymMaHe  3/paBe 0OJIHOCE TPeMa pajly, PaHOj H IKHBOTHO]j CPEMHH.

3. HA3UB U TPAJAILE MOJYJIA IIPEIMETA
Paspen: npBu
Pen.6p HA3WB MOJIVJIA Tpajare Moysia
(uacoBu)
1. TeXHHYKO UpTarbe 20
2. H3panarexuuukor upreka nomohy pauynapa 48

4. HA3UB MOJYJIA, MICXO/IY, ITIPENOPYYEHH CAPIKAJH / KJbYYHH ITIOJMOBHU CAJIPIKAJA

HA3HMB MOJIYJIA L _ TPENOPYYEHH CAJIPIKAJ / KJbYYHH TIOJMOBH CAJIPAKAJA
Ilo 3aBpuieTky MO/yJia yueHuk he GuTH y cramwy na:
* W3BPLIM KIACH(HKALM]Y TEXHHUKHMX LIPTEkKa * Bpcre TeXHUUKOL LpTEKa,

¢ ompean opmate TEXHHUKHX LpTeKa
* npuverbyje pasvepe u THIOBE THHHja HA TEXHHUKOM
upreKy
* pasBHje H KOHCTPYHIIIE TCOMETPHCKA Tena
* ypanu rpaduuKH pajiy 3a/1aToj pa3sMepH, OPTOrOHAIHOj JleGbuna nMHKja, 3ariaBibe TEXHHUYKOT LIPTexKa;
npojexumjn Passujatbe 1 KOHCTPYKLHja MPEsKe FeOMETPHJCKHX Tefla: KoLKa, KBasiap,
* KOTHpa 3a/1aTH npeaver npU3Ma, IHPaMMa U Kyna;
* KoHcTpyKimja reoMeTpHjckux (urypa (pocTHX H CIIOKEHHX);
* Bpcre npojuumpara;
* Besa usmehy koce u opToronanse npojexumje;
*_TIpojeKToBatbe TauKe, y’kH H PABHHX [COMETPHICKHX CIMKa;

DopMaTH TEXHHUKOT LPTEKA
Pa3mepa TeXHHUKOT LpTEKA;
Jlesberbe 1y)Kkn Ha jeHaKe 1e0Be
Twunoswu auHKja;

TeXHHUKO UpPTambe
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* TIpojexToBare reomMeTpHjcKHx Tena;

¢ OpTOroHAHO MPOJEKTOBAME, MIOTIIC/IH H HHXOB PACTIOPEs;

* Korupaie;

* Koca npojekuuja.

 W3palN TCXHHAKH LPTEK y3 IPHMCHY padyHapa « Co(hTBepCKH NaKeT 38 TCXHHAKO UPTarbe

* HapenGe 3a uprare NPUMHTHBA;

* Bpcre nunuja;

* MoudukoBate OCHOBHHX NPUMHTHBA (TPUMOBALE, EKCTEH3H]A,
obaparbe 1 3200/baBabe HBHIIA H NPEJIa3a, MOMEpPabe, POTHPAbE,

Mspaja Texunuxor KOMHpabe, 0cHa CHMETPHja, 106Hjatbe NapaieiHiX M KOHUEHTPHUHUX
uprexa nomohy KOHTYPA, MaTPHYHH PacHope);
pauynapa * Pany cnojeuma;

* llpaduparse;

* MHspana u ymeratbe G10koBa;

* KoTHpare TeXHUUKMX upTexa;

* Tlpunpema napaverapa 3a wramnarse;

*_M3pajia TeXHHUKMX UpTEka KOHKPETHHX enieMenara, novohy pauynapa.

5. YIVTCTBO 3A JUJTAKTHYKO-METOAUYKO OCTBAPUBAIGE ITIPOTPAMA
Ha nouerky cBakor Mojty/1a y4eHHKe YNO3HaTH ca LIM/beBMMa U HCXO/IMMA HACTaBe, O/IHOCHO yuekha, MIaHOM Pajia H HauMHKMA OLIeHHBatba.
[peamer ce peanusyje Kpo3 Be:kGe y yHHOHHLM WK CrieLMjain30BaHoM KaGuHeTy. [IpHIMKoM ocTBapHBatba IPOrpama O/iejbetbe Ce e/ Ha rpyne 10 15 yuenuka.
V ToKy peanusauuje MOJyNa OCIOHHTH Ce Ha Mpe/i3Haba yUeHHKA M3 pauyHapeTBa W MHpopmaTHka M MaTeMarke. HactaBHuk mpunpema notpeGHe enemeHTe 3a BewkGy,
JIEMOHCTPHPA Paji HA PAZTHOM MECTY, NIPATH Pajl yUeHHKa Ha PaIHOM MECTY M yKa3syje Ha rpeiike npy paiy. Pajine 3a1aTke Be3uBaTH 3a KOHKPETHY BEXGY.
Mpunmrkom peanusaumje Moayna TexHHUKO pTame yueHHUM Tpeba 1a ypaje 1Ba NPOjeKTHA 3a1aTaKa:
1. Pa3sBuje W KOHCTpyHIlE FeOMETPHjCKa Tesa (HIIP. KOHCTPYKIIMja MPEsKe FreOMETPH]CKHX TeJla: KOLIKa, KBaJap, PH3Ma, MHpaMuia H Kyna).
2. M3pana rpaduukor pajt y 3a1atoj pasmepH, OpTOroHATHO] Mpojexiimji.

V OKBHPY NPOjeKTHHX 3a1aTaKa MOTPeGHO je reHepucaTH M TEXHHUKY JI0KYMEHTaljy (CKJIOMHH LpTesk U Gap jenan uptex ca ysuhaja).

H36op metoza 1 06/1MKa pajia 3a cBaKK MOy oipeljyje HacTaBHHMK y 3aBUCHOCTH O/l HACTABHMX Cajipykaja, CNOCOBHOCTH M MoTpeda yueHHKa, MaTepHjaIHUX M APYTHX YCIoBa.
Kopucruty Bepbante Metoie (METoa yCMEHOT M3/larakba M IMjaslolika MeTO/1a), METO/IE IEMOHCTPALIje, TEKCTYalIHO-HIyCTPATHBHE METO/IE, METO/Ie MPOjeKTHHX 3a/1aTaka.
[pennoskern oGnnLM paja Cy GPOHTaNHH, pajy TPYNH, pajy napy, WHAHBHIYaTHH Pajl.

VKOIHMKO ce mporpam peajiusyje y cKaaxy ca 3aKoHOM 0 AyajaHoM 06pa3oBamy MOTPEGHO je 1a MKOJA M N0C/I0/aBall AeTa/bHO HCIUIAHMPajy W YTBP/E MECTO M HauMH
peanusaumje MCX0Ja, M YHeCy MX Y MiaH peanusauuje yuewa kpos pai. [Ipenopyka je ma ce yuewse Kpo3 paj peaiusyje NPUMEHOM CaBpeMeHe pauyHapcke onpeme W
onrosapajyhux kommjyTepckux mporpama.Mosenmparse nporieca casujara 1uvoBa (Sheet metal) yeknaauTi ca noTpedava u moryhHoOCTHMA KOMTaHH]e y Kojoj ce peatusyje
yuerbe Kpo3 pa.

6. YIIYTCTBO 3A ®OPMATUBHO U CYMATHBHO OUEILUBAE YUEHUKA

V' HACTaBH OpHjEHTHCAHO] Ka JOCTH3aIbY HCXO/IA IPATE C& H BPE/IHY,y POLIECHA CTaBe H yverba, MocTHrHyha yuerHKa (POAyKTH yuera) u concteenn pa, Hacrasnik Tpeba
KOHTHHYMPAHO /1a IPaTH HAMpeaak yueHWka, KOjH ce Orjiella y HauMHy Ha KOjM YYeHWUW NapTHUMNMPajy, Kako MPHKYNJbajy MOAATKe, Kako apryMeHTyjy, eBanyupajy,
JIoKyMeHTyjy uta. Jla Gu BpeHOBakbe G0 0GJeKTHBHO MY (DYHKLIMjHyUeH:a, MOTPEGHO je yCKIAIUTH HHBOS HCXO0/IA M HAYMHE OLICHHBAHA.
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CyMaTHBHO OLetMBaIbe je BpeaHoBare nocTuriyha yuenuka Ha kpajy csake peatusosate Teme. CyMaTHBHE oOleHe ce A00ujajy H3 KOHTPOIHHX WIH MMCMEHHX Pajosa,
TECTOBA, YCMEHOT HCTIMTHBAH:A, CAMOCTAJIHHX HJIH 'PYNHHX PaJioBa yueHHKa.

YV (opmMaTHBHOM BpeIHOBaHY HACTAaBHUK Gu Tpebao 1a MpOMOBHLIE FPYNHH JMjAlor, 1a KOPUCTH MUTakba Ja 61 reHeprcao nojatke w3 haukux mieja, anv u 1a nomorue
pa3Boj haukux uzaeja, 1a je yuenuiyma nospathe unopmauuje, a nosparue undopmaimje 106ujene o1 yueHHKa KOPHCTH /1a MPUIIATO/IM NO/TyuaBatbe, 0Xpabpyje yueHuke 1a
oLetbYjy KBATHTET CBOT pajia. M360p MHCTpyMenTa 3a JOpMATHBHO BPEIHOBAkE 3aBUCH OJ1 BPCTE AKTHBHOCTH Koja ce BpeHyje.

M36op uHCTpymeHTa 3a (POPMATHBHO BPETIHOBAIbE 3ABHCH OJ1 BPCTE aKTHBHOCTH Koja ce BpeaHyje. Kana je y muTaiby H3paja NpojeKTHOT 3a/1aTka MOJKE Ce MPUMEHHTH ,,uek
sMeTa” y Kojoj cy npHKa3aHH HUBOM nocTHriyha yueHHka ca nokasare/bHMa HCITyeHOCTH, a HaCTaBHHK Tpeba /1a 03HauM 1oKasaTesb KOjH OAroBapa noHalarmy y4eHHKa.
YKOJIMKO ce mporpaM peaansyje y CKJIaLy ¢a 3aKOHOM 0 JyaJIHOM 00pa30Bamby HACTABHUK /HHCTPYKTOP NPOBEpaBa /a Ji je Moc/I0aBali 3BPLIHO NPOLEHY PH3HKA Ha
PaJIHOM MECTY Ha KOME pajie MJIa/Ii M J1a JIH je M3BEO YBO/IHY O0YKY MJIajuX 0 6e30e/IHOCTH W 31paBJby Hapajy.
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Hasus npeame

1. OCTBAPUBAIHE OBPA30BHO-BACITIMTHOTI PAJIA — OBJIMIU U TPAJAILE

TEXHOJIOTMJA MATEPUJAJIA

PA3PEJI:

Teopujcka HacTaa

Bexbe IlpakTHyHa HacTaBa

Hacrasa y Groky YKynHoO

1

68 0 0

0 68

2. IWJbEBH YUEIbA:

- Pa3pujae HHTEpecOBaba O OCHOBHUM NPUHLMITAMA HAYKE O MaTepHjaiuMa;

~ Ynosmaparbe ca HauMHOM KaCH(HKALMje, CTPYKTYPOM M CBOJCTBHMA MaTEpHjaa;

- OcniocoGsbaBarbe y4eHKa 32 CAMOCTAIaH U300 MaTepHjalan H HHXOBY NPHMEHY y NPaKCH;
- VnosHaBate yueHHKa ca MOCTYNLMMA NPepajie AaTHX MaTepHjaia U lUXOBE MPUMEHE y XeMHjCKO] MHYCTPHjU:
- Vnosuasaie ca Bpctama owrehiersa, 3aITHTE M PUHLKNA 0a0HMpa JaTHX MaTepHjana;
- Pa3Bujame CrocoGHOCTH 3a NPHMEHY HOBHX MaTEpHja/la Y NPOLIECY Paja y CBAKOAHEBHOM JKHBOTY;
- Pa3Bujare CHCTEMATHYHOCTH, NPELIM3HOCTH, CMHUCIA H OIFOBOPHOCTH 32 THMCKH pajiz
- ToacTHuaie 3a 1ajbu CTPYUHH Pa3Boj H YCABPLIABAILE Y CKJIa/ly €A HHAMBHYAIHMM CIOCOGHOCTHMA H NOTpebama ApyLITBa.

3. TEME, HCXO/IX, IPENIOPYYEHHU CAJAPKAJU U K/bYYHU ITOJMOBH CAZIPIKAJA

Paspen: Mpsu

Tommmmy ponn yacosa: Teopuja: 68 uacosa:

TEMA

HCXO0aHn
Ilo 3aBpuieTKy Teme yueHuk hie GuTH y cramy aa:

TIPENIOPYYEHW CAZIP/KAJH / KIbYYHI HOIMOBH
CAJIPIKAJA

YBoa y HayKy o
MaTepHjajumMa

JiedpuHmLIe 10jaM HOBUX MaTepHjasia

HaBe/le BPCTe HOBHX MaTepujaia

objacku nojam MinkerwepeTBo Mateprjana
onmue unme ce Gasn MikemepeTBo Matepjana

Tojam u reduHKMLMja HOBUX MaTepHjaa;
OcHtosu HH:kerepeku MatepHjaa.

OCHOBHH MaTepHjaIn

oo

HaBe/le MeTajlHe MaTepujaie

pasiuKyje CIPYKTYPY METAIHHX MATEPHJAIA, KAO H IHXOBY
KnacupuKaunjy

0GjacHu CBOjCTBA METANHHX MaTepujana ((H3HUKa, MEXaHHUKa,
XeMHjcka)

onuile NOCTYNKe Mpepajie METATHUX MaTepujaia (nBekbe,
npepasia y njiacTHYHOM CTarby)

0GjacHn NpUMeHy MeTasia MaTephjasla y XeMHjCKO] HHAYCTPHjH
HaBe/Ie BPCTE KePaMHUKHX MaTepHjaia

pasIKyje CTPYKTYPY KepaMHUKHX MATEpUjana, Kao H HUXOBY

Kaacupukaumjy

Merajinu Matepujanu (KiacHuKalMja U CTPYKTYpa METaHUX
watepujana);

CBojeTsa vierannux Matepujana(ueamk,mperorsoxhe, rerype
alyMUHHjyMa);

TMocTynuu npepaje METAIHUX MaTepujana(4euK, IuBeHo reosxkhe,
Aerype anymuHHjyMa);

Tprmena MeTaTHUX MaTepHjana y XeMHjCKOj HHILyCTPHjH;
Kepamuuku MatTepujanu (iiacupukaumja u CTpyKTYpa KepaMHUKHX
Marepujasia);

CBojcTBa KepaMUUKHX MaTepHjasia (TPaAMUMOHATHA KepaMUKa,
HaNpe/IHa TEXHMYKA KepaMHKa):
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0GJacHH CBOJCTBA KePAMHUKHX MaTEpHjaia ((H3NUKa, MeXaHHiKa,
XeMHjCcKa)

OIHLIE NIOCTYTIKE NPepajie KePaMHUKHX MaTepHjaia;

0GjacHH NMpUMeHy KepaMHUKHX MaTepHjaia y XeMHjCKO]
HHIyCTPHjH

HaBe/le BPCTENoIMMepHUXeMaTepHjaia

pasiuKyje CTPYKTYpY MOJMMEPHHX MaTepHjaia U BPLIH HHXOBY
KnacuuKanmjy

objacHu CBOjCTBA NOIMMEPHHX MaTepujaia ((pu3HUKa, MEXaHHUKa
W XeMHjcKa)

OnHLIe NOCTYNKE Npepajie MOTUMEPHHX MaTepHjaia
(ByIKaHW3aLM]a, PECOBATLE, THBEHENOANPHTHCKOM)

0GjacHH NpUMeHy MOJIMMEPHH MaTeprjana y XeMHjCKOj
MHYCTPHjH

HABE/IEBPCTE KOMIIO3HTHHX MaTepHjasia

paziiiKyje CTPYKTYpY KOMIO3HTHHX MaTepHjasia, Kao M HHXOBY
KyacHpUKaLHjy

06jacHu CBOjCTBA KOMMO3HTHUXMAaTepHjaia (GU3HUKa, MeXaHHUKa
H XeMHjcKa)

ONHLIE NOCTYTKE MPepajie KOMMO3HTHHX MaTepHjaa

0GjacHH NpUMeHy KOMIO3HTHHX MaTepHjala y XeMHjCKOj
uHAyCTpHjH

TMocTynuy npepazie KepaMHUKHX MaTepujaia (TpaaHUMOHaTIHA
KepamHKa, HaNpe/iHa TEXHUUKA KePaMHKa);

IprMeHa KepaMHUKHX MATEPHjala Y XeMH|CKOj HHAYCTPHjH
INonumepHu matepujanu (knacudukaLmja u CTpyKTypa
NONMMEPHHX MaTepHjana);

CBojcTBa MOJIMMEPHHX MaTepHjana (ryma, IiacThka);
TocTynuw npepajie NOTMMEPHHUX MaTepHjana (ryMa,riacTHka):
TIpuvieHa NOAMMEPHHX MaTepHjata y XeMH]CKOj HHTYCTpHjH
KoMNO3uTHH Matepujany (KnackpuKaimja u cTpyKTypa
KOMIO3HTHHX MaTepHjasia);

CBojcTBa KOMIO3UTHHX MaTepHjania;

TlocTynum npepaje KOMNO3HTHHX MaTephjana;

TprMeHa KOMMO3UTHHX MaTepHjana y XeMHjCKO] HHLCTPH]H.

Owrreheme, 3amTuTa u
u3bop marepujaia

nasene Bpete ourteherba METATHIX MaTepHjaTa
oGjachu y3poke otreliera MeTATHHX MaTepHjasia (Koposuja)
OMNHLIE HAYHHE 3ALUTHTE METAIHAX MaTepujaia (npeiakama,
eeKTpOXeMHcKH)

pazMKyje ONTHMATHE MPHHIKIIC H360pa METATHHX MaTepujana y
XEMH]CKOj MHAYCTPHjH

HaBe/ie BpeTe owTehera KepaMHUKHX MaTepHjana

o6jachu y3poke omTehera KepaMHUKHX MaTepHjana(xeMujcke
peakimje u pU3MUKH NPOLIECH)

OMNHILIE HAYHHE 3AIITHTE KEPAMUUYKHX MaTepHjaia

pasiMKyje OnTHMaiIHe MpUHLKMNE H360pa KepaMUUKUX MaTepujaia
Y XeMH]CKO]j MHILYCTPHjH

Haesie BpcTe olutehersa nonMMepHUX Matepujana

o6jachu y3poke owrehiera moiMMepHUX MaTepujana(yTHLaj
TeMIIepaType, PEATHBHE BAAKHOCTH...)

OHLLIE HAYMHE 3AUITHTE IOTHMEPHUX MaTEpUjata

PasuKyje oNTHMATHE NpHHLKIE 3G0pa NOMMEPHHX MaTepHjaia
Y XeMH]CKOj MHAYCTPH]H

HaBesie BpCTe ourTeherba KOMMO3HTHUX MaTepHjana

Ourrehera MeTanux_ vatepujana;

V3poun owrreliera METaTHAX MaTepHjana;

3awTHTa METAIHUX MaTepHjaa;

TIpHHUMIN ONTHMATHOT M3G0PA METATHHX MaTepHjaTa;
Ourreherba kepaMHUKUX MaTepHjaa;

V3pouu ourrehersa kepaMHuKiX Marepujana;

3awTiTa KepaMHUKIX MaTepujana;

TpuHuMnyM onTHMATHOT M360pa KePAMMUKUX MaTepHjaa;
Ouwreherba NOAMMEPHHX MaTepHjaia;

V3poun owrrehierba MoMMEPHUX MaTepHjasia;

3awTiTa MoJMMEPHUX MaTepHjana;

TIpHHLMIK ONTHMATHOT H360pa MOJIMMEPHHX MaTepHjaa;
Ourreherba KOMMOSHTHUX MaTepHjana;

V3pouw owrelicia KOMNO3UTHUX MaTepHjasia;

3aLITHTa KOMIOBHTHHX MaTepujana;

TIpUHIMNH ONTHMATHOT M350pa KOMMOSHTHHX MaTEpHjaTa.
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 oGjachu y3poke ollITehera KOMIOSHTHIX MaTepHjana(oCeTIHBOCT
Ha TEMINEPATypy, OCETILHBOCT Ha BIIary...)

* ONMIIE HAYMHE 3ALITHTE KOMIO3UTHHX MaTepHjana

* pasiMKyje ONTHMAIHE NPHHUMNE H3GOPa KMIO3UTHUX MaTepHjaia
¥ XemmicKoj uHayCTpUjH

4. YIIVTCTBO 3A TUAAKTHYKO-METOJUYKO OCTBAPUBAILE IIPOI'PAMA
Ha nouerky cBake Teme yueHHKe yTO3HATH Ca LIKILEBUMA H HCXOMMA, TIaHOM PAjia i HAYHHHMA OLICHHBAH:A.
[peamer ce peanusyje Kpo3 TEOPHjCKy HACTaBY Y YUHOHMLM W CrelLMjain3oBaHoj yuuonuim.IIpuinkom ocTBapuBama mporpama oesberbe ce He jenu. Ilpenopyka y
OpraHM3allMj1 HACTaBe je N0 HelesbaMa peaiusyje ABouac Teopujcke Hactase. [Ipenopyuenn Gpoj yacoBa no TeMama 3a npBu pa3spes je cieaehu:
* VBony HayKy 0 MaTepujanuma (5 uaca);
 OcwosHn matepujanm (43 uacosa):
* Ouwrehere, 3awrura u u3dopmarepujana (20 yacosa).

TpunukoM peanusaiuje TeMa OCIOHHTH Ce Ha MPe/I3Hatba yUeHNKA U3 OTILITe W HeopraHcke Xemuje, usuke. [penopyka je na ce npuIMKOM ocTBapuBara nporpama uspabyjy
3aj1auK Koju hie ce NpUMerUBATH Y NPAKTHYHOj HACTABH M CTPYYHMM NpeAMeTHMA. IHCHCTHPATH Ha CHCTEMATHYHOCTH M PUMEHH CTEUEHHX 3Haka Y NPAKCH.
3a camMocTaIHe PajIoBe NOTPEGHO je PHIPEMHTH NPOBEpY 3Hakba yueHuHKa. [Ipenor Tema caMocTanknx pajosa je cienehi
1. TlpesenTalmja npepaje METATHUX MaTepHjana.
2. Tlpuka3 npepajie KepaMHUKHX MaTepHjasa.
3. IlpesenTauuja npepaze NoMMEpHUX MaTepHjasa.
4. Tlpuka3 npepajie KOMNO3MTHHX MaTepHjasia.

3G0op MeToza 1 06;mKka pazia 3a CBaKkH MOy ipehyje HACTABHHK y 34BHCHOCTH O/l HACTABHHX CAZpAaja, CIOCOGHOCTH H MIOTPEGA YUEHHKA, MATEPHIATHIX H ZIPYTHX YCIOBa.
Kopucrury BepGasiie MeTo/ie (METo/1a yCMEHOT H3jiarakba 1 Mjaiolika MeTo/1a), METoJIe ISMOHCTpaLlHje, TEKCTYalHO-HiIyCTpaTHBHe MeToje. TTpeoxkenn obamum paja cy
(ponTanHu, pajty rpynu, paay napy, MHAMBHYaHH pajl.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHBHO OUEILUBAILE YUEHUKA

'V HacTaBH OpHjEHTHCAHO] Ka A0CTH3AIbY HCXOJIa IIpaTe Ce W BPEHYjy NPOLEcHa CTaBa H yueiba, nocturiyha yuennka (NpojyKTu yuera) u corictsenu pai. Hacrasnuk tpeGa
KOHTHHYMPAHO J1a TpaTH HaNpe/lak Y4eHHKa, KOjU ce OrJjiefla y HauMHy Ha KOjH YYCHHUM MapTHLMNUPajy, KaKo MPUKYMUbajy MojaTke, Kako aprymeHTyjy, eBaiyupajy.
JoKkymenTyjy utt. Jla 1 BpeHOBaIe 610 OGJeKTHBHO My hyHKUM[H Yuetsa, HOTPEGHO je y CKIAMTH HHBOE HCXO/Ia H HAUMHE OLCHHBAILA.

CymaTHBHO ouerbHBatbe je BpeaHoBatbe MocTHrHyha yuenHka Ha Kpajy ceake peainsoBaHor Moysia. CymaTuBHe ouee ce 100ujajy H3 KOHTPOJIHHMX MM NMCMEHHX PajioBa,
TECTOBA, YCMEHOT HCTIMTHBAH:A, CAMOCTAIHHXHJI H TPYIHHX PaZioBa yueHHKa.

YV (opmaTHBHOM Bpe/IHOBaHY HACTABHUK Gu Tpebaso 1a MpOMOBHIIE FPYNHH JMjalior, 1a KOPUCTH MUTaka Ja 61 reHeprcao nojatke w3 haukux mjieja, anu u 1a noMorse
pa3Boj haukux uaeja, naje yueHuunMa nosparHe uudopmaimje, a noppare udopmatmje 106HjeHe 0 yueHHKa KOPHCTH J1a NPHIIArO/M NO/lyYaBatbe, oXpabpyje yueHnke 1a
OLewYjy KBATHTET CBOT paja. M360p MHCTpyMeHTa 3a JOpMATHBHO BPEIHOBAE 3aBHUCH OJ1 BPCTE aKTHBHOCTH Koja e BpeHyje.
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Hasus npeamera: EJEKTPOTEXHUKA

1. OCTBAPUBAIHE OBPA30BHO-BACITIMTHOTI PAJIA — OBJIMIU U TPAJAILE

PABPEJL:

Teopujcka HacTaa

Bexbe TlpakTHyHa HacTaBa

Hacrasa y Groky YkynHo

1l

35 0 0

0 35

2. IWJbEBH YUEIbA:

- VYnosHaBatbe ca OCHOBHOBAaMa €JIeKTPOTEXHHKeE;
~  Pa3BHjare TOTHUKOT H ATICTPAKTHOR MHLIZBCH:A H KPHTHUKOT CTaBa y MHILILCHY;
- Pa3Bujame CBECTH 0 3HAUA]y EEKTPOTEXHHUKE IIPH YIO3HABAILY., Pa3yMeBatby H IIPOBEPaBarby NPHPOAHHX 3aKOHUTOCTH;

- Cruuame criocoGHOCTH 3a youaBatbe, JOpMyJIHCatbe M pellaBabe jeHOCTABHHJUX Mpobiiema;

- Passujare CocoGHOCTH M BELIITHHA 3 PHMEHY 3HA H3 CIIEKTPOTEXHHKE Y CTPYIIH;

- CrHuaibe 3Hatba O NPUPOHUM PECYPCHMA, HbHXOBO] OrPAaHHUEHOCTH W OAPHKHBOM KopHiuherby;

- Pa3Bujare npaBUIHOr 0/IHOCA YUEHHKA MPEMA 3aLITHTH, OGHOBH W yHanpelery KUBOTHE Cpe/inHe:
- CrHuame OCHOBHUX Ca3HaHa O MPOLECHMA U MPOM3BOJIMMA PA3THUHTHX TEXHOJIOTHja;
- PasBujarbe paiHuX HaBUKA H O/IFOBOPHOCTH.

3. TEME, UCXO/I4, IIPENIOPYYEHH CA/IPI)KAJU U KJbYYHU IIOJMOBH CAZIPAKAJA

Pazpen: Apyru

Toauuu ponp vacosa: Teopuja: 35 uacoBa;

Jeanocmepua crpyja

HCXOHn MPEINOPYYEHHU CAJIP)KAJH / KJbYYHHU IOJMOBU
TEMA
Ilo 3aBpuieTky Teme yueHuk he GUTH y cTamy aa: CAIPIKAJA
* ofjacHu U HaBe/le MPUMEP HAENEKTPUCAHOT Tesla HaesntekTpucaHo Tesio, e/leKTpHUHa CHJIA, €1eKTPOCTATHUKO MOJbe,
* Je(MHULIE eNIEKTPHUHY CHITY, €/IEKTPOCTATHUKO jaumMHa nomwa, noTeHIMaAN 1 HAMOH;
* 10Jbe, jaumHy N10Jba, NOTEHLKalN U HANOH EslekTpuuHa cBojcTBa MaTepujasia, eIeKTPHYHA KanauuTHBHOCT,
* HaBe/ie e/IeKTPHUHA CBOJCTBA MaTepHjaia €JIeKTPHUYHH KOHEH3aTOp;
* N MHMIIE eTEKTPHUHY KAMALHTHBHOCT Enextpuuna ctpyja  jaunta, cmep, cTpyjHO Koo, AcjcTra):
* 06jacHH eeKTPHUHH KOHIEH3aTOp Enekrpuuna ornoproct, OMOB 3aKOH;
Enexrpocrarnka, .
* neduHULIE eNEKTPUUHY CTPY]Y Kupxodosa npasuna;
.

NpUKakKe LeMy CTPYjHOT Kojia
HaBE/Ie 1jCTBA EICKTPHUHE CTPYje
JAeduHHLIE OTNOPHOCT H OMOB 3aKOH
nedunmme Kupxodosa npasusia
NPUKAKE LeMy Be3HBaIba OTIOPHUKA

« 0GjacHH TOMIOTHO AIGICTBO CTpHje
*_nedunnue Lly108 3akon

OTNOpHULK, BE3UBaHE OTMOPHHKA;
Tonotio AcjeTso cTpyje, Lly.108 3akon;
XeMHjcKo ejcTBO CTpyje;

Paji v chara eniekTpHuHe CTpyje;
AKyMy.1aTOpH, XeMHCKH H3BODH CTpYje.
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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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0Bjachn XeMHCKO IGJCTBO CTpyje
JlepUHULIE Pajl ¥ CHArY e/IeKTPUUHE CTpYje
oBjacHu XeMHjcKe U3BOpE CTpYje

00jacHH MarHeTHo MoJbe M rpaHuKH MPUKaXKe ASjCTBO MarHETHOT
noska

JIepHUHULIE jaulHY MATHETHOT NOJba

JedrHuLIe MarHeTHY MHILYKLHjY

nedunuLie MarneTHu (ayke

nedunmme JlopeHioBy cumy

MarieTio nose (H380pH, rpauuKa HiTepIpeTaLIja);
Jaunna marneTHor nosba;

MarseTHa HHAYKUHja;

Maruerhu duyke;

MarserHa cua, JlopeHLOBa CHIla, IpUMeHa;

JIejcTBO MarHETHOT 10Jba Ha CTPYjHHU MPOBOIHHK;

MarueTno noe * 00jachM IJCTBO MArHETHOT 10Jba HA CTPYjHH MPOBOHHK Tprmena AMIEPOBOT 3aKOHA;
* oGjacHu npuMeHy AMIEPOBOI 3aKOHA Enexrpomarserna unaykumja, dapazejes 3akoH;
* nedunme dapajiejes 3aK0H €NCKTPOMArHETHE HHTYKIIMje JIeHIIOBO NpaBmIo, MPUMEHA EIEKTPOMArHETHE MHYKLHje;
* nedunue JIeHLOBO NPaBHIO Camounjykumja u MehycoOHa uHLyKuMja;
* HaBe/le MPUMEHyY eIeKTPOMArHeTHe HHAYKLHje; MarueTHa cBojcTBa MaTepHjaia M NpUMEHa.
* ofjacun camoMHYKUHMjy U MehycoGHY HHAYKUHjy;
* HaBeJle MATHETHA CBOJCTBA MaTEpHjasa W pUMEHY.
* JeUHMLIE HAUIMEHHUHY CTPY]Y; Hawsmennuna ctpyja ( nojam, 106mjarse 1 CBOjCTBA);
* oGjachu 100Hjatbe HaH3MEHHUHE CTpYje; Otniopu y Koty HausmenHune cTpyje, Mimnenanca, OMOB 3aKkoH;
* HaBe/Ie CBOJCTBA HAMBMEHUUHC CTPYe; Chara y Koty Hansmenmune cTpyje;
* HaBe/le CBE OTIOPE Y KOy HAW3MEHHYHE CTpyje; Hanowcka pesonania;
Hausmennana crpyja * o0jacHH MMNEIaHCy; TpodasHa Hau3MeHH4Ha CTpYja;
* nedunmine OMOB 3aKOH Y KOTy HAaM3MEHHYHE CTpyje Cwara TpodyazHe HaH3MEHHYHE CTpyje.
* nedunuLIe cHAry Y KOy HAM3MEHHUHE CTPYje;
* nedunuwe Tpodasuy cTpyjy:
* nedunuwe cHary TpodasHe HaM3MEHHYHE CTpyje.
* o0jacHu KpeTarbe eJIeKTPOHA KPO3 BAKYYM Y Kperatbe eiekTpoHa Kpo3 BakyyM y
* ENEKTPUUHOM M MATHETHOM MOJbY; €/IEKTPHUYHOM H MAarHETHOM T0JbY}
* 0GjacHH KaTo/Hy LEB; Karoana ues;
Ilpoussoama 1 npenoc | = - .
. 0GjacHH NPOM3BO/IHA ENIEKTPHUHE eHEprHje; Tpou3Bo/IHba eeKTPHUHE eHeprije;
€eJIeKTpHUHE eHepruje .

HaBe/Ie BPCTE MOCTPOjeHba 3a MPOU3BO/IILY EICKTPHUHE CHEpruje:
objacHu paj eneKTpane;
0GjacHH eICKTPHYHY MPEIKE BHCOKOT H HHCKOT HAanloHa.

Enexrpane. Bpere noctpojera;
EJleKTpuuHe MPEske BHCOKOT H HHCKOT HANIOH.

Elextpiutie Mauimie

00jacHH NPUHLMN paja TpaHchOpMaTOpa HIIPHMEHY;

HABE/IC BPCTE aCHXPOHHX MOTOPA H NIPHMEHY;

oBjacHh 0GPTHO MarHETHO N0Jbe, PUHLMI Pajla ACHHXPOHOT
MoTOpa;

0BjacH! MPUHLMI Pajla CUHXPOHE MallIuHE;

0BjacHH NPUHLMI Pajia FeHepaTOpa M MOTOPA jeIHOCMEPHE CTpYje;
0GjacHH KOMyTATOPHE MalLIHHE;

0GjacHH eNICKTPOMOTOPHH TOTOH;

HaBeJIe /ICjCTBA E/IEKTPHUHE CTPYje Ha HYOoBeKa.

TpaucopmaTopy (NPUHLAI paja, BPCTE H NPUMEHA);
ACHXPOHH MOTOPH (BPCTE M MPUMEHa);

OBPTHO MarHeTHO N0Jbe, MPHHLIKI PAa ACHHXPOHOT MOTOPa;
CHHXPOHE MaluHHe, NPUHLMI pajia;

['eHepaTopH M MOTOPH jeIHOCMEpHE CTpYje, MPUHLIKI paja u
npumena;

KowmyTatope maumne;

ENIeKTPOMOTOPHH MOroH;

JlejcTBO e/leKTpHUHe CTpyje Ha YoBeKa.
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 oGjackm THroBe nomynposoankKka u ITH coj; * Tlonynposoannun  [H cnoj;
¢ 0GjachH: M0JIe, TPAH3HCTOPE H TPHCTOPE M HABEJIE NOJIEIY; * Jluone;
* oGjacHu MHTEerpHjaHa Koja; * Tpausucropu:
* objacHu UCnpaBsbaye M HaBe/E BPCTE M [PUMEHY: * Tupuctopu:
Enextpormka * objacnu cTabuan3aTope Hanona; * Murerpucana koa. Mcnpasibaun, BpeTe, npuMena.
* oGjacHH nojaunBaye H NPUMEHy: ¢ CraGuinsatopu Hanowa;
* HaBe/Ie C/ICKTPOHCKE reHepaTope, BPCTe U MPUMEHY: * IlojaunBauu, npumeHa;
* oBjachH ayTOMATH3ALM]Y Y Y XMH]CKO] HHJYCTPHjH; * Enexrponcku renepatopu. Bpcre, npumena;
* HaBe/ie MUKPOTPOLIECOPE H FHXOBY MPHUMEHA. * AyToMaTH3aLMja y XeMHJCKOj HHYCTPHjH;
*_MHUKpONPOLIECOPH W FHXOBA NPHUMEHA.

4. YIIYTCTBO 3A TUAAKTUYKO-METOJUYKO OCTBAPUBAIGE ITIPOT'PAMA
Ha nouerky cBake Teme yUeHHKe yTO3HATH Ca LIMILEBUMA H HCXOAMMA, TLIaHOM Pajia i HAYHHHAMA OLEHHBAtbA.
Ilpenmer ce peanusyje Kpo3 TEOPHJCKY HACTABY Y YYHOHHLIM M CMICLMjAIN30BAHO] YYHOHHLIW. [IpHIMKOM OCTBapHBatba MPOrpaMa TEOPHjCKe HACTABE O/Ie/beHbEe Ce HEe JIeH.
Tpenopyka y opranu3saiuju HacTase je no Hejiesbama peanusyje iBa uaca Teopujcke Hactase. [penopyuenn 6poj uacoa no Temama 3a apyru paspen je cienchu:
o Esnekrpocratuia, jeatocmepta ctpyja (7 yacosa);
Enexrpomarternsam (6 yacosa):
Hawnzmennuna crpyja (6 uacosa)
Tlpomssotba 1 NpeHoc eneKTpuuHe enepraje (3 vaca);
Enexrpuune maimne (5 yacosa)
Enexrponmka (8 uacosa).

TIpUAHKOM peasiu3aLmje MOZy/Ia OCTIOHHTH Ce Ha MPE/I3HAMA YUCHHKA H3 OMLITE W HeOpracke Xemmje H dusnke. [Ipenopyka je 1a ce MPHIHKOM OCTBApHBAIba MPOrpama
w3pabyjy 3aaum Koju hie ce NPUMEHHBATH Y PAKTHYHO] HACTABH M CTPYUHUM npeaMeTHMa. IHCHCTHPATH Ha CUCTEMAaTHYHOCTH H IPHMEHH CTEUEHUX 3Hatba Y MpakcH.
3a camocTasIHe 3a/1aTKe Y4eHHKa 0TPeGHO je NPHNPEMHTH anapatype 3a poBepy 3Harba y4eHHHKa.
[lpensior Tema camocTanHux pasiosa je cenehu:
1. JleMoHCTpalMja MOCTyNaKa 3a HAECKTPHCABAHE TEA.
2. Hiseohetve EpcresoBor orsena.
3. JlemoHCTpalmja efIeKTpOMArHeTHe HyKimje.
4. TIpoBepa OMOBOT 3aKOHA 3 KOJIO jEIHOCMEPHE CTpYje.

H36op metona 1 06:1MKa paja 3a cBaKK MOAY. oipeljyje HacTaBHUK y 3aBMCHOCTH O/l HACTABHUX Ca/IpyKaja, CMOCOBHOCTH M MoTpeda yueHHKa, MaTepHjaTHHX U IPYrHX YCI0Ba.
Kopucruryn BepGanie MeToae (METoJ1a yCMEHOT M3jlarara M Mjasiollka MeTo/1a), MeTo/ie IEMOHCTpaLIHje, TeKCTyaHO-WiiycTpaTuBHe Metoze. [Ipeioxenn obimum pana cy
(ponTaniu, pany rpyn, paiy napy, MHAMBUAYaTHH paj.

5. YOIVTCTBO 3A ®OPMATHBHO U CYMATUBHO OLEBLUBAILE YUEHUKA

Y HACTaBH OpHjEHTHCAHO] Ka 0CTH3aIbY HCXO/IA IPATE C& H BPE/IHY,y NPOLEC HACTaBE H yerba, MOCTHHyha yueHHKa (TPOAYKTH yuera) u concTeenn paz, HacTasnik Tpeba
KOHTHHYHPAHO Jla TIpaTH HANPEaak yueHWKa, KOjH Ce Orjie/la y HauMHy Ha KOjM YHCHWIM MapTHUMMHPajy, Kako MPHKYMJbajy TOJaTKe, KaKO apryMeHTyjy, eBanyupajy,
JokymenTyjy ura. Jla 61 BpesiHoBarbe Guilo 0GjeKTHBHO My DYHKLM]H yuera, NOTPeGHO je YCKIaAUTH HUBOE HCXO0/1a M HAUHHE OLIeHHBAIbA.

CyMaTHBHO OLieHMBaIbe je BpeaHoBarbe nocTuriyha yueHuka Ha Kpajy csake peaiusosate Teme. CyMaTHBHE OLEHE Ce 100Mjajy M3 KOHTPOIHUX WIH MHCMEHHX PajoBa,
TECTOBA, YCMEHOT HCTIHTHBAH:A, CAMOCTAIHHX HJH TPYTHHX PajioBa yueHHKa.
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V (opmMaTHBHOM BpeaHOBAlbY HACTABHWK GHT peGasio /a MpOMOBHLLE IPYMHH AHjalor, 1a KOPHCTH MUTatba 1a 61 reHepHcao MojaTke 3 haukux ujeja, au 1 1a noMorte
pa3Boj haukux uaeja, naje yuenuunma nospatHe nudopmatmje, a nopatre nudopmatmje 1061jeHe 0/l yUeHHKa KOPHCTH J1a MPUIIATO/IH MOjlyYaBakbe, oxpabpyje yueHHKe 1a
ouemyjy ksanutet csor paza. H36op uuctpymenta 3a popMaTHBHO BPE/IHOBAILE 3aBUCH O/1 BPCTE AKTHBHOCTH KOja Ce BPE/IHYje.
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Hasus npeavera: AHAJIMTHYKA XEMUAJA

1. OCTBAPUBAIHE OBPA30BHO-BACITIMTHOTI PAJIA — OBJIMIU U TPAJAILE

PABPEJL:

Teopujcka HacTaBa Bexbe

TlpakTHyHa HacTaBa Hacrasa y Groky YKynHoO

1l

70 70

0 0 140

2. IWJbEBH YUEIbA:

- VnosHaBaibe Ca OCHOBHHM XEMHJCKHM PeaKLMjamMa M aHAINTHYKUM METO/IaMa 3a MCTIUTHBAkE CYTICTAHLIM,

- Vno3HaBae NPUHIMNA KBAMTATHBHE M KBAHTHTATHBHE aHANIN3E M NIOCTYIHO yBolere yUeHHKa y METO/Ie HCIUTHBaMA MaTepHjaa;
- OcniocoGbaBaibe yUeHHKa 38 CAMOCTAIIHO pelliaakbe NpobJIeMCKHX 3a/aTaka;

- OcnocoGsbaBarbe 3a €KCIIEPUMEHTATTHU Pajl, NOCMATPatbe, 3aK/byUHBakLE, YOMIITABAE M TYMAauCHE NOCMaTPaHUX 10jasa;

- Pa3Bujamse CHCTEMATHUHOCTH, IPELIM3HOCTH, CMHUCIIA M OJIFOBOPHOCTH 32 THMCKH Pat;

= OcnocoG/baBarbe 3a NPUMEHY CPE/ICTaBa 3a 3aLUTHTY HA Pajly M Pa3BHjatbe CBECTH O BAYKHOCTH OUYBAaha CONCTBEHOT 3/1PaBba.

3. HA3UB U TPAJAILE MOJIYJIA

Paspen: Jipyrn

Pex. Gp. HA3UB MOJYJIA T"”Jz_"’e MOy (“aB“’"")
1. KBajquTaTHBHA XEMHjCKa aHAIH3A 30 30
2. KBaHTHTAaTHBHA XeMH|CKa aHAIN3a 40 40

4. HABUB MOJLYJIA, UCXO/IM, IPENIOPYYEHH CA/IPIKAJU / K/JbYYHHU IIOJMOBH CAJIPIKAJA

HCXOIH
MOAYJIN Io 3aBpuieTKy MOAY.1a yuenuk he Gurn y cramy na: NPENOPYYEHH CAJIPIKAJH / K/JbYYHHU MIOJMOBHU CAJIPKAJA
Teopu
* oGjacHu Mojam H Nojesy aHaJIUTHUKE XeMuje * AHanMTHUKa XeMM]ja Kao Hayka;
* Hanuie I0Ka3He peakiuje M HauMHe o/iBajatba KaTjoma I, 11, * Jlucoumjanmja enekTposuTa;
1L, IV, V u VI ananuiuxe rpyne * Tporoausa;
* pasnnKyje J0Ka3He peakiinje aHjoHa * Tlydepu;
KBaauratupna * o6jacHu MPOM3BO/L PACTBOPILHBOCTH * pH:
XeMHjCKA aHAJIN3A * KowmmiekcHa jenuserba;
* TIpoH3BOA PACTBOPIBHBOCTH;
* AHann3a Katjoma;
* Auanuza aHjoua.
BewGe: Bewo
___________________ | * m3epuum ananusy katjona LILIL IV.V u VI ananutnuke rpyne | * Cy3Gujarbe aucounjaunjeciaGux enektponmra;
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* V3BpUIN aHATI3Y AH]OHA PACTBOPILHBOCTH

* Peakuuje MOKPHM 1 CYBHM MyTeM;

* Auanusa katjoHa | ananuTHuKe rpyne;

* Ananusa katjona Il ananuTike rpyne;

* Amuanuza katjoa Il ananutuuke rpyne;
* Ananusa katjora IV ananuThuke rpyne;
* Auanusa KatjoHa V aHalUTHUKE rpyne;
* Amnanusa katjona VI aHanuTuuke rpyne;
* Amnanusa aHjoHa.

Teopu
* oGjacHu MPUHLKI BOTYMETPH]CKHX METOAA

* pasjMKyje BpeTe BOJYMETPHICKHX oapehuBaba

* oGjacHu MPUHLKI METO/A HeyTpau3aluje

* 0GjacHu NPUHLKII TAIOKHHX METOA

* 00jacHH NPUHLIMIT METO/IE OKCHIO-Pe/lyKLiHje

* 0BjacHH NPUHLKMIT KOMIIEKCOMETPHjCKE MeTo/Ie 0bjacHk
OCHOBHE MPHHLMIE IPABUMETPH]CKHX METOAa

Teopu
¢ TIpHHUMI BOTYMETPHjCKE aHAH3E;

* KonMumHcKa KOHLEHTpaLMja PaCTBOPa;
¢ CrannapHu pacTBopH;

* AUMAMMETPH]A M ATKATHMETPH]a;

* TanoxHe MeToze;

* Mertoze okeuj10-peyKimje;

* Komniekcomerpuja;

* I'paBumerpuja.

Ksauturatusua
xemmjcka anamsa

Bewxobe:
* npunpemy 1 cTanapausyje pacteope HCI, NaOH, AgNO;,
KMnOq, Na;$:0s, kommiexcona 111

* onpean mace NaOH, HCI, CH:COOH, CI, Fe, Cu, Ca**, Mg?*

Y Y30pPKY BOJyMETPH]CKHM MeToiamMa
* U3BpLIM rpaBHUMETpHjcKO onpeluBame reoxda y y3opky

Beaxbe:

* Tipunpema u crannapausamja pacteopa HCI, NaOH, AgNO3, KMnO4,

Na25203, komnnexcon I11;
* Bosymerpujeko oapehusarbe mace NaOH y y3opky;
* Bonymerpujcko onpehuame mace HCl'y y3opky:
* Bonymerpujcko onpelusaise mace CH3COOH y y3opky;
* Bosymerpujcko oapehusase mace Cly y3opky:
* Bosymerpujcko onpehusarse mace Fe y y3opky:
* Bosymerpujcko onpehusaise mace Cu y y30pKy;
* KomniekcomeTpHjcka MeToa;

* I'paBumerpujcko oapehusarbe reojha y y3opky.

5. YIIYTCTBO 3A JTUAAKTHUYKO-METOJUYKO OCTBAPUBAILE ITIPOI'PAMA
Ha rouerky CBAKOT MOJY/Ia yuEHHKE YTIO3HATH CA LI/LEBIMA H HCXOAMMA, UIAHOM PAZia H HAYHHHMA OLeHHBAILA.
Ipenmer ce peanusyje Kpo3 TEOPHjCKy HACTABY M BEXKOE Y YUHOHHLIM, CTICLM]aIM30BAHO] YUMOHHLM M XeMHjckoj NaGapatopuju. Tlpenopyka y opraHusalmju HacTase je aa ce
0 Hesle/baMa pealiusyje IBouac TCOPHjCKE HACTABE M O/ICNICHE CE HE JIE/TH, O/IHOCHO 1BOYAc BEXKGH M ofie/berbe ce aenu. [Ipunukom peannsaliuje BeKGH o/ie/berbe ce IeNH Ha
rpynie 1o 15 yuennka. [penopyvers 6poj 4acosa 1o Moty 1HMa 3a APYTH paspen je cienehu:

 Ksanutatusna xemujcka ananusa (30+30 uacosa):

* KsanTturaTiBHa Xemujcka anannsa (40+40 vacosa).

[pusnkoM peasnsatiije MO/IY1a OCJIOHUTH Ce Ha NPe/I3HAMa yUeHUKa U3 OMIITe H HeopraHcke Xemuje. [Tpenopyka je 1a ce NpUIIMKOM OCTBapHBaa nporpama uspabyjy 3aaaun
Koji he ce MPHVCHSHBATH y PAKTHYHO] HACTABH H CTPYUHHM NIPEAMETHMA. MHCHCTHPATH Ha CHCTEMATHUHOCTH H TPHMCHH CTCUCHHX 3HaKa Y TPAKCH.
3a camocTate BexkGe y4eHHKa 0TpeGHO je MPUIPEeMUTH MaTepHjal KOju ce Halash y onucy csake BeskGe. [Tpeuior camocTaniux BexkGH je caenehu:

1. KommuiekcHa jeaumerba.
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TTpHHLKI BOSTyMETpPHjCKE aHAH3e.

Onpehusare TBpaohe Boze.

TIpuHUMT rpaBUMETPH]CKE aHATH3E.

HanpasTy KommjyTepeky NpeTeHTaLHjy orena.

[P SN

H36op metoza 1 06aMKa pajia 3a CBakH MOJYJT 0/ipehyje HaCTaBHUK y 3aBHCHOCTH O/ HACTABHHX Ca/Ipkaja, CIOCOGHOCTH M MOTpeba yueHHKa, MaTEPHjalIHHX H IPYTHX yCIIoBa.
Kopucruty BepBasie Metojie (METO/1a YCMEHOT M3jlaraiba M JIMjallolika MeTo/1a), METOJIE IGMOHCTpALIHje, TEeKCTyalHo-uiycTpaTusHe Metojie. [peasioxkenn obauum paaa cy
(poHTAIHM, paj1y IPYNH, pajy napy, MHAMBHIYAJHH pajl.

6. YIIYTCTBO 3A ®OPMATHUBHO U CYMATHBHO OUEILUBAILE YUEHUKA

'V HacTaBM OPHjEHTHCAHOj Ka JI0CTH3alby MCXO/1a MpaTe Ce W BPE/IHYjy NPOLEC HACTaBe W yuera, nocTurayha yuenuka (npoaykTH yuera) u concrsenu pai. Hacrasunk tpeGa
KOHTHHYMPAHO J1a TPAaTH HANPE/IAK YUEHHKA, KOjH CE OrJIe/la y HauMHy Ha KOjH YUCHHIW MapTHUMIMPAjy, KakKo MPUKYMbajy NOfaTKe, Kako apryMeHTYjy, eBaiyupajy,
nokymenTyjy ura. Jla Gu BpeHoBarbe Giiio 06jeKTHBHO MY (DYHKLMjH yuera, I0TpeGHO je YCK/IaAMTH HHBOE HCXOJIa H HAYMHE OLeHHBaIba.

CymaTHBHO OlieILHBaME je BpeaHoBatbe NocTHrHyha yuenuka Ha kpajy chake peannsosanc Teme. CyMaTHBHE OlieHe ce 100Hjaly W3 KOHTPOAHUX HAH MHCMEHHX PAZIOBa,
TECTOBA, YCMEHOI" UCITHTHBALA, CAMOCTA/IHMX WJIHM IPYIHUX pajloBa yUeHHKa.

V dopmaTHBHOM BpeHOBalbY HaCTAaBHMK GUT peGaso 1a MPOMOBHINE TPYMHU MJAsIor, 1a KOPUCTH MUTaba 1a Gu reneprcao nojarke w3 haukux wieja, anu u 1a noMorxe
pa3Boj haukux uaeja, naje yueHuunMa nosparHe nudopmaimje, a nosparHe HHdopMaLMje 106HjeHe O/l yueHHKa KOPHCTH J1a NPHIIATO/IH 101y yaBakbe, oXpabpyje yueHHke 1a
OLiekYjy KBATHTET CBOT paja. M36op MHCTpymMeHTa 3a (hopMaTHBHO BPE/IHOBAE 3aBHCH O]l BPCTE AKTHBHOCTH Koja ce Bpe/IHyje.
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Hasus npeame

OPI'AHCKA XEMMJA CA BUOXEMHJOM

1. OCTBAPUBAIHE OBPA30BHO-BACITIMTHOTI PAJIA — OBJIMIU U TPAJAILE

PA3PEJI: Teopujcka HacTaBa Bexbe

IlpakTHYHa HacTaBa Hacrasa y Groky

YKynHoO

1 70 70

0 0

140

2. IWJbEBH YUEIbA:

—  VnosHaBae ca pasIn4UTHM OPraHCKMM jeAHbebUMA;

~  OcnocobsbaBarbe 3a paji ca OCHOBHHM KJ1acama OPraHCKHX je/IMibeHa Y OJIHOCY Ha HHXOBE OCHOBHE KAapaKTepHCTHKA;

—  VkasuBarbe Ha 3Ha4aj PYHKUMOHAIHKX rPyna U MOryRHOCTH cHHTe3e 3a 100H]jatbe CI0KEHHX OPraHCKUX jenIberba;
~  Yno3HaBarbe TOKCHUYHOT JI¢jCTBa M0OjeAIMHUX OPraHCKHX CYTCTaHLMja Py 3alTHTE PaJiHe M JKMBOTHE CPE/IMHE;

~ Passujarbe pasyMeBare OCHOBHHX GHOXEMHJCKHX MPOMEH, MpOLIeca M 3aKoHa;

- PasymeBaibe 3HauajHUX GHOIOWIKH BKHHM]UX Je/MIbEIbA H HXOBOM YTHLA]Y HA HOBEKA M JKMBOTHY CPEHHY;

- Pa3Bujame cNocoGHOCTH 3a youaBae 3Hauaja GHOXeMHje KaOHayKe O CAaBPEMEHOM JKHBOTY:

— Ocnoco6:baBarbe 3a MOCTYIIKE KOH3EPBMPAbA, UyBalba H TPAHCTIOPTA Y30PaKa y OnepaTHBHOj GopeHsuLy;

— Pa3sBujarbe aHATMTHUKOT MHLILIbEHbA, JIOTHUKOT 3aK/byUHMBAaba M NIPO/LyG/bMBAE HHTEIEKTYAIHE Palo3HATIOCTH YOBEKA M 3aLUTHTH;
~ Pa3Bujare CNOCOGHOCTH 3a EKCTIEPUMEHTAIIHH PaJl, 32 TIOCMATPAILE, YOUABAHE U 3aK/byUHBAME.

3. HA3UB U TPAJAILE MOJIYJIA

Paspen: Mpen
Pex. 6p. HA3MB MOJIYJIA Tp“j?r“’e MOAYNA ("a;“")

1. | OcHoBrm nojmoBH y opranckoj xewnjn 3 2
2. VIIbOBO/IOHHIM M XaIOTeHH ICPHBATH YTTbOBOJIOHHKA 10 12
3. OpraHcka je/iniberba ca KHCEOHHKOM 12 12
4. | Yruwenu xuapatn 3 3
5. Oprancka je/iMberba ca CyMIIOpoM H a30ToM 5 4
6. XeTepounKIHIHa je/Miberba 2

7. OcHoBH GHOXeMHje 1

8. Cacrag u rpaha henuje 2

9. Jlunuau 6 8
10. | IlpoTennn 6 8
11. | Ensumu 4 6
12. | Buramuuun 3 2
13._| Xopwmonu 3 2
14. AHTHOHOTHI 3 2
15. | Ankanouau 2 4
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4. HA3UB MOJYJIA, HCXO/IH, IPEIIOPYYEHH CAJIPJKAJH / K/JbYYHHU IIOJMOBHU CAJIPIKAJA

MOJYJI

ucxoam
Io 3aBpueTKy MOyJa yueHnk he OUTH y cTatby Aa:

MPENOPYYEHM CAAPKAJH / KJbYYHH IIOJMOBH
CAZIPKAJA

‘OCHOBHH NOjMOBH Y
OPramHcKoj XeMHju

Teopnj;
0GjacHH KOBATICHTHY Be3y

* oGjacnu xuGpHaM3aLK]y YIIbeHHKOBOI aTOMa M
CTPYKTYpY OPraHCKHX MOJIEKy1a

* jierHMIIEe XOMONUTHYKE H XETEPOIUTHYKE peakiuje

® aHaNM3Mpa peakuMje CyNcTHTYLHjE, anumje,
eIMMUHALHje

Teopuj;
Tpupona XxemHjcke Bese;

* KoBasieHTHa Be3a, CTPYKTYpa MOJIEKYJIa;
* Xubpuauzauuja;
* Peakiije OPraHCKHX jeaHberba.

YriboBoOHHIH H
XalOTenH IepHBATH
YIUbOBOIOHHKA

Bexbe Bewkbe
*_kBanuTatuBHo nokaxke H, C, N, S u xanorene * KpanuraTHBHa aHaM3a OpraHcke CyncTHie
Teopu Teop!
paziiiKyje BpCTe YIIbOBOJOHHKA TMoziena yriboBOIOHHKA;
* aHANM3UPa XOMOIOTH HH3, HOMEHKIIATY PY, H30MEpHU]y, CBOJCTBA 1 o Ankanm;
peakuuje ankaHa ¢ Askenu;
* npHKajke HOMEHKJIATypy, H30MEPH]y, CBOjCTBA M PeaKilje ajkeHa * ANKHHH;
* HpHK@KE XOMOJMIH HH3, HOMEHKIATYPY, CBOJCTBA M peakiuje ankuua | ® Juenu;

* neuHHLIE AnEHE, HOMEHKIATYPY, IPUKAKE PeaKLuje AneHa

¢ JleUHHIIE LHKITOATKAHE, HOMEHKIATYPY, IPHKAKE peakiimje
UMKJI0A/IKAIHA,

* Je(uHMLIC apOMATHYHE YTIOBOTOHHKE, APOMATHHIHOCT, XOMOOTH
pen

* oGjacHu CTPYKTYpY H CBOjcTBA GeHseHa

* HaBeJle NPEJCTABHUKE U IPUMCHY APOMATHUHUX YIJbOBOJOHUKA

* oBjachu enEKTPODHIHY apoMaTHUHY CYTICTHTY 1]y

* NPHKaKe XOMOJIOTH HH3, HOMEHKJIATYPY. CBOJCTBA H peaKLuje
XQJIOTEHHX JIepHBATA YT bOBOJIOHHKA

o Llukonankanu;
* ApOMATHUHH YrJbOBOJIOHHLIM;
* XajioreHu IepuBaTH YrbOBOJIOHHKA.

Bexbe Bexbe
© H3Be/IC CKCTICPUMEHTE 100Hjarka H HCTIMTA CBOJCTBA:  Ankann, 106ujare H CBOJCTBA;
- ankaHa * Ankenn, 06mjarbe W CBOjCTBA;
- ankeHa * AskunH, 100Hjatbe W CBOjCTBA;
~-  anKuHa * Jluenu, n06ujarbe U CBOjCTBA;
- nvena * BenseH u TosyeH, CBOjCTBa;
- OGensena * Hadranen, cBojcrsa.
- TonyeHa u
~ nadranena.
Oprances joumonaca | Leo0ia - Teopuia
HCCORMKOM : 0BjacHM a1KOXOJIe M HOMEHKAATYPY Ankoxonu;
aHanu3upa gopmyie 1obujarbe * OeHonu;
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0Gjachu (u3MUKa H XEMHICKa CBOJCTEa allkoXoa

Jeunme peHone 1 HoMeHKIaTypy (eHona

npukaxe Gopmyama 100ujarbe

objacHu (u3MYKa U XeMHjCKa CBOjCTBA (heHona

Aeuumwe anzexe

NpUKake HOMEHKJIATYPY ajlIexXHia

npukaxe hopmynama 106ujarbe anexuaa

objachu (u3MUKa M XeMHjCKa CBOJCTBA alIeXH/1a

* JeuHHLIE KETOHE H HOMEHKIATYPY NpHKake Gopmyiama 10GHjatbe
W o6jacHu (pU3MUKA K XeMHJCKA CBOJCTBA KETOHA

* neduHMLIE eTPe, HOMEHKIATYPY M FHXOBA CBOjCTBA

OMHLLIE OPraHOMETAIHA JeNH-Eba MarHe3HjyMa

JedunHmie KapGOKCHIIHE KMCEINHE H HOMEHKIIATY Py

ofjacHu (u3KUKa CBOjCTBA KAPOOKCHIIHE KHCETHHE

npukaxe Gopmysiama 106Hjare 1 Xemujcke peakuuje 3acuhennx

MOHOKapGOKCHIHUX KHCETHHA

* HaBejie nojiey JIMNKAA

* oGjacuu 106ujatbe, CBOjCTBA CYNCTHTYMCAHHX KHCEIUHA

* HaBeJIC MPE/ICTABHHKE CYNICTHTYHCAHHX

KHCenuHa

R

oo s oo

Etpu;
Annexuam;

Keronu;

OpraHoMeTallHa jeiMibeHba MarHesujyma;
KapGokcmne kncenune;

JlepuBath KapGOKCHIIHHX KHCEHHA;
CyneTuTyrcaHe KnucelmnHe.

Benbe
~ M3Beste eKCTIepUMEHTE 10GHjaILa 1 HEMUTA CBOJCTRA:
— MOHOXHJIPOKCIHUX ATIKOXOA
— JIBO U TPOXH/IPOKCHIIHUX ajIkoXosia,

Bexoe

MOHOXMAPOKCHIIHH A/IKOXOJIH, 100H]jalbe H UCTIUTHBAILE
ocoGuHa;
JIBO M TPO XHIPOKCHITHH aJIKOXOIH, JI0GHjarbe i 0coGHHe;

Yribenn Xuaparu

— (penona, * DeHOIH, HCTIUTHBaAKE 0COOHHA;

— anzexuia, * Anjexuau, 1001jarbe, W HCIMTHBAE OCOOHHA;

— KeToHa, * KeToHH, 106Hjabe H MCITUTHBAIbE 0COOHHa;

— KapGOKCHIHHMX KHCElIMHA *_KapGokcuiite KuCeMHe, HCIUTHBAbE 0coOMHa.
Teop! Teopuija

® onuue CTPYKTYpY YI/beHHX XWpaTa

HaBe/Ie MOJIETy M YJIOTY YIIbeHHX XHpaTa
JNepMnMLIE MOHOCAXaPHIIE H MOJIETy MOHOCAXapHa
HaBe/ie (pM3HUKA CBOJCTBA MOHOCAXapH/a
JieuHmLIe TMcaxapuie U MOy IMcaxapu/a
OMHIIIe CTPYKTYPY caxapose

JeduHmLIe noMcaxapuie

HaBe/le MoJiesTy MO/MCaxapH/ia o cacTasy

HaBe/Ie MOJIENTy MOMCaXapH/a 10 Y03k

OMHILIE CACTAB U CTPYKTYPY CKpoba

OMHLIE CTPYKTYPY LETyJI03e

HABEJIE YJIOTy M 3aCTYIUEHOCT YIJbeHHX XH/PATA y KHBHM

R

TMonena u ysiora yribeHux xuapara;

Mowocaxaphan, Gpu3MuKka, XeMHjcka 1 GHOMONIKA CBOJCTBA;
Jlucaxapuiu, pu3HuKa, XeMHjcka H GHOJIONIKA CBOjCTBA;
Tonucaxapuau, Gpusuuka, xemujcka 1 GrojoLIKa CBOjCTBA.
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CHCTeMHMa

* TnoBexe CTPYKTYPY MOHOCAXapHJia, IMcaXapha 1 rojMeaxapiia ca
CBOjCTBHMA U YJIOFOM Y JKMBHM CHCTEMHMA

* OmnuLIe ONTHYKY H30MEPH]y

* objacku nojam aHomMepa

* oGjacHu nojam MyTaporauuje

* pasnMkyje CTPYKTYpy MofieKy/ia iMcaxaph/ia 1 nojiucaxapha va
OCHOBY Ha3uBa, (JOPMyJIa U BPCTE Be3a

Bexbe
* eKCNIepUMEHTATHO MCTTHTA 0COOHHE YIbeHHX XHapaTa

Bewxbe

* MoHocaxapH/u, HCTUTHBalbe 0COGHHA;
* Jlucaxapuu, MCIIMTHBAIbE 0COOHHA;

* Tlonwucaxapwan, HCTIMTHBAKE 0COOHHA

Oprancka jexnmema ca
CyMIIOpoMm i a30ToM

Teopuja
* seduHMLIE OpraHCKa je/Iiberba Koja caapike CyMIop

* nprkae GopMyJiava 100Hjare H PeaKLHje THOATKOXOMA
* mpukaxke Gopmynama 10GHjabe U peakiuje THOeTpa
JieUHHLIE OPraHCKa a30THA Je/MHbera

npukake Gopmyama 100ujarbe

* oBjachu (3MUKa 1 XeMH]CKa CBOJCTBA HHTPO jeHbeHa
* npukaxke Gopmynama 1o0ujare

* ofjacHu (U3HUKA U XeMH]CKa CBOJCTBA AMMHA

* objacHu 100Mjakbe H CBOjCTBA AMHHOKHCENHHA
*_neduuuine nporenne

Teopuja

* Oprancka jeJMibera Koja caipike CyMIop:
* Tuoankoxonu;

* Tuoerpu;

OpraHcka jefiniberba Koja cajpike asor;
Hurpo jenuisersa;

Amunu;

* AMMHO KHCENHHE;

* Ilporennu, neduHuLMja U nOAENA.

.
.

Bexbe

* eKCTIEPMMEHTAIHO 106Hje aHWIH W HCTIMTa 0CobHHE

* eKCMepUMEHTaIHO HenuTa Ga3HOCT aMHHa U rpaberbe conn

* M3BE/IC CKCTIEPUMEHTE AMHHA CA HHTPHTHOM KHCCITHHOM
*_M3BeJIe eKCIIEPUMEHT 100Hjatba aUeTaMHM/A U HCIIMTA 0cOGMHE

Bewkbe
* HUTPO H aMHHO-je/nIberba.

XeTepounKkIH1IHA
jenumemna

Teopuja

* neduHMLIE XeTEPOLMKIHUHA je/IMI-CHbA

* HaBele PasTUUMTE NETOUNAHE W LIECTOWIaHE
XETEPOUMKIMIHYHA jeHIberba

* pasnnKyje peakTHBHOCT IUPONA W MPHAMHA

* nedunHmLIe ankanouae

Teopuja
* XeTepoLMKIHIHA je/IHIbeHa;

* XeTepounKIHIHa jeIMHeHa Ca a30TOM;
© JlepuBaTi nMpoa, MMPUHHA, HPUMHIHHA H Ty PHHA.

OcHoBH GHOXeMHje

* _HaBe/le PazIHumTe AKAIOHIe

Teopuj;

* HaBeJe LITa Npoyyasa GHOXeMHja

* objacHu 3Hauaj GHOXEMHjeKaO HayKe

* HaBe/Ie KAPaKTEPHCTHKE JKHBUX OpraHu3ama

Teopuja
* Tlpeavter nsyuanarsa Groxemje;

* 3nauaj Groxemuje.

Cacras u rpaha heanje

Teop!
¢ _objacHu_3Hauaj BOJIC W KeHY YJIOTy y GHOXEMHJCKHM npoLechya

Teopuja
* buorenu enementu;
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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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HaBene KapakTepHCTHKe AKHBOT Giha

HaGpaju GHOreHe eleMenTe

pasiukyje xuapopuine U xuapoobHe cyneraHie

k1acuuKyje GHoreHe esemMeHTe 1o 3acTybeHOCTH

HaBeJIe yJI0ry MHKpOesieMeHaTa

KIacHpHKYje GHOMOIEKYIE N0 CII0KEHOCTH

* HaBeJIe CIMUHOCTH H pasfivke u3Mehy NpOKapHOTCKe H eyKapHoTCKe
henuje

* HaBeJie CIMUHOCTH M pasiHke w3mely GuibHe W FKUBOTHILCKA heuje

* onmuwe cTpykTypy henujcke MemGpane 1 opranena

¢ wuagene ysiory henujcke memGpane u opranesna

oo o e

 BromoneKyam;
* TIpokaproTcka 1 eykapuoTcka henmja;
* BusbHa W KHBOTHIbCKa henmja.

Teopuja
* neduumie unuae

® HaBejle nozieNly Mnuaa

* neduumine Gpusnuka u XemHjcka CBOjCTBA JIMMH/A

HaBEJIe yJIOry Y JKHBHM CHCTEMHMa

OnHLIE CTPYKTYPY €cTapa KojH Cy IIaBHa KOMIIOHEHTa JIMMHA
JeduuHmLIe npocTe unuae

JepMHMLIE CI0KeHe JTMHAe

* JAeQuHHLIE MACHE KHCEHHE

* pasnnkyje 3acuhcne 1 Hesaculiene MacHe KHCEHHE

* uaBejsie ocHOBHe 3acuhiene MacHe KucennHe

HaBeJie OCHOBHe HesacuheHe MacHe KHceuHe

Teopuja
* Xemwujcka CTPYKTYpa W NoAea IMMHA;

* MacHe kucennHe, huznuka M XeMHjcKa CBOjCTBA;

* Tlpupoaue MacHe KncenuHe, pesepsHe  opratohenujcke;

* TpHaLMIOrIMLEPOSIH, XeMHjCKa CTPYKTYpa;

* TlpuposHe MacTH, (pu3mUKe H XeMHjcKa CBOjCTBA
(Xuaponn3a, anKkoxosusa);

* CiosKeHH MUK (BOCKOBH, CTEPOM/IH, XOJIECTEPOJI, Ky Ha
KHCEJINHa).

* objacHu nojam eceHlMjaiHe MacHe KHCenuHe
Jlunuan 9
* oBjacHu TpaHC MacHe KHCenHe
* nedmmuie MacTH npema cactasy
* neduumine ysba npema cactaBy
* neduumiLe BoCcKOBE
* HaBeJie XeMHjCKy jeIHauuHy XH/poreHnsalmje HezacuheHnx
TpHAUMATMLEpONA
* HaBeJle XeMHM|CKY jeaHauuHy Kucesle M GasHe XHapo/use
TPHALMITIHLEPOA
Bexbe Bexbe
* eKCMIEPHMEHTATTHO O/Ipe/M MacHe Gpojese * Onpebuparwa machmx Gpojesa (KucennHcku 6poj, yKynHe
* MCTIMTa OCOGHMHE MACTH H ysba MacHe KHCeHHe, joHH Gpoj).
* ypau canoHH(HKaLKjy MacTH 1 yJba * OcobuHe MacTH 1 yJba
* AsKanHa XWApOaHM3a TpHALMANIKUEpona
Teopuja Teopuja
* Jle(HHHIIC AMHHOKHCETHHE * AMHMHOKHCE/IHHE, (PH3HUKa M XeMHjcKa CBOJCTBA, MOJENa;
TIporennn

* HaBeJie M0/IeJy M YJIOry aMMHOKHCEIMHA
* o0jacHu nojaM_o-aMHHOKHCEIHHA

¢ Ecenuujasiie  HeeceHUMjalIHe aMHHOKHCEITHHE;
* llenTuana Be3sa;
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 IHK&KE XEMHCKOM Je/HAUHHOM HACTajarbe MeTHHE Bese Hamehy
3a/1aTHX aMHHOKHCEHHA

* nedunuLIe POTEHHE

* 00jacHH 1ITa Cy eCeHUM]aTHE AMHHOKHCEITMHE M KaKO HacTajy
HEECCHIMjaTHEe AMMHOKHCETHHE Y JKHBHM CHCTEMHMA

* pasiukyje r1oGynapHe o1 pHOPHIAPHHUX NpoTeHHa

¢ OnMIIE HUBOE CTPYKTYPHE OPraHH3aLje MPOTEHHA Y KHBHM
cHeTemuma

* neduuMILe WiTa je AeHaTypauuja MPOTEHHA M HABOJM HAUMHE HA KOje

Ce MOry /IeHaTypHcaTH NPOTeUHH

 CTpyKTypa npoTenta, cBOjCTBa 1 MOACa;

* TIpocTH MPOTEHHH;

* Tlporennu: Gpochonporeniu, HyKICONPOTEH I,
JIMKONPOTEHIH, JIHTIONPOTEHIN;

* HyKJieHHCKe KHCEnHHE;

* DNK, RNK u mHxoBa yjiora;

* MeraGonu3am aMMHOKHCEMHA;

* TlyTesu pasrpajme avuHoKucennHa 710 atetui — CoA;

* Iuwye ypee.

Bexbe

® eKCMEPUMEHTATHO MCTIHTA OCOOMHE AMHHOKHMCETHHA H I0KA3HBakE

* OuypeTcka, KCAHTONPOTEHHCKA, UHCTEHHCKA M HUHXHIPHHCKA
peakimja npoTenHa

* xpomatorpadcKor pas/ipajame aMHHOKHCETHHA

* peBep3MGHITHO M HPEBEP3HGHITHO TANIOKEIbE NPOTeHHa, OapelHBare
pi KazenHa

Bewxoe

* OcobuHe aMHHOKHCEMHA

* bBojene peakuuje npoTenHa

* TanoxHe peakimje npoTenHa
* Xuapoausa nporeunia

Teopuia
* neduuuie ensume

HaBe/Ie yJory eH3uMa

HaGpojH Ki1ace eH3uMa

JiehuHmLIe CYNCTPaT, aKTHBHH LEHTap

OMHLLIE AKTUBHOCT GH3HMA 0 MOJiE:Ty GpaBe 1 Kibyya

* MpenosHa KJacy eH3uMa 1o HMeHy M OJIPEaH Peakuujy Kojy eH3um
KaTanusyje

* nedunmine kopakTope, KOCH3MME, AKTHBATOPE H HHXMOUTOPE eH3MMA

Teopuija
* BuoKaTanusaTopH, MeXaHH3aM Je0BaMa;

* OnuiTe O/UTHKE eH3UMA;
* AKTHBHH LieHTap.

* Knacudukauuja ensuma. Jlejerso cnosmbiux dakropa (pH,

TEeMMepaTypa) Ha AKTHBHOCT €H3HMa;
* CreuuUuHOCT AejcTBA eH3UMa;
* Huxuburopu;

* Koensumu, nejctso, onnoc npema ensumuma. NAD (P), FAD,

Ensamu * OnULE KAKO AelTyjy aKTHBATOPH H HHXHOHTOPH eH3HMA Co ASH, CYT, ATP 1 0CTa/li KOSH3HMH.
* HaGpoju (pakTope KOjH YTHUY Ha aKTHBHOCT CH3MMa
* OmnulIe AKTHBHOCT €H3KMMa 0 Moziesty npriarohaBaiba
* OBjACHH yII0Ty eH3HMA y FKHBHM CHCTEMHMA H YTHIIA] PASTHUHTHX
(akTopa Ha akTHBHOCT eH3MMA
Bexbe Bembe
* CKCMEPUMEHTAIHO JIOKaXKe aKTHBHOCT M TepMosiabuiHoCT nTujanuna | ¢ CBojcTha amunase;
(a-ammnaze w3 mbyBauke) * Cojcrsa Kaanase.
* CKCTIEPHMEHTAHO OZIPE/IH aKTHBHOCT (-aMHIa3e
*_EKCTIEDUMEHTATHO OZIPE/IM AKTHBHOCT KaTasiase
Teopuija Teopnija
* oGjaciu senoBaie en3uMa * Butamunm,cracuduraija, kapaktepuctuie u dynkiwja;
Buramuan * jeduHMLIe KOSH3MME * JlueBHe norpede BUTAMHHA.

JieuHmLIe BUTAMHHE
*_HaBeJie MOJIeIly NPeMa PACTBOPJLHBOCTH, YJIO3H BUTAMMHA Y JbY/ICKOM
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opraHu3My
* oGjacku aHeBHe norpeGe BUTAMMHA
Bewxbe Bexbe
* eKCNIePHMEHTATHO O/IPE/M Ca/IpIkaj aCKOPOMHCKE KHCETHHE Y * Ksauturatusno oapehusaise ackopouncke kuceune
TaGnern BuTavmna L u BohHOM COKy
Teopuja Teopuija
* neduHuLIEe XOPMOHE * Viora XopMOHa;
* HaBeJie OMLITY YJIOry XOPMOHA Y YOBEKOBOM OpraHH3My * Tloaena u Xujepapxuja XopMoHa;
* HaBejie yJI0ry HHCYJ/IHHA, XOPMOHA PACTa, MOJHHX XOPMOHA © TIPOTEHHCKH XOPMOHH;
Xopmonn ® PasIHKYje 310ynoTpese CTEPOHKX XOpMOHa ¢ CTeponaHH XOPMOHH.
¢ KIacH(HKyje XOPMOHE 110 XeMHJCKOM CacTaBy
* oBjachu H AKCKYTYje XujepapXHjy XopMotia
*_pa3sMarpa yTHIA] XeMHjCKe CTPYKTYPE XOPMOHA Ha HEroBO Ie/I0Batbe
Bewxbe Bewxoe
* eKCrepHMEHTATHO M30JTyje MH3YJIWH 13 Jieka 3a wehephy Gonect * M3onoBare HHCY/IHHA W3 JieKa.
Teop! Teopu
* neduumie aHTHOHOTHKE * AHTHGMOTHLI M MOJIeNIa MO MEXaHHU3MY /IGjCTRa;
* HaBejie YJIOTy H PUMEHY aHTHGHOTHKA KAO NPHPOJAHHX H * Xemujcka CTpYKTypa H3aGpaHHX NPe/CTABHUKA;
CHHTETHYKMX XEMH]CKHX je/IMibetba * 3noynorpeba aHTHOHOTHKA H
* Hasesie pakTope Koju yGp3aBajy HacTaHak pesucTeHumje * pesucTeHLHMja MUKPOOpPraHH3ama.
MHKPOOPraHH3aMa Ha aHTHOHOTHKE
AHTHOHOTHUH * pasiMKyje HopMaslHy M aToJIouIKy GakTepHjcky dropy
* objacHu HauMHE HA KOje MHKPOOPraHH3MH MOCTajy PE3UCTEHTHH Ha
aHTHOHOTHKE
* KIacH(HKyje aHTHGHOTHKE 10 MEXAHM3MY /IC/IOBAkbA
*pasMOTPHM MPEHOCTH U MaHe osipelheHuX Kiiaca aHTHOHOTHKA
Bexbe Bexbe
eKCIIePHMEHTAIIHO J1a M30Jlyje NeHHuMIuH 13 Gyhn HamupHHLa Msonosame nennupinna w3 Gyhu xneGa,cupa ura
Teopuja Teopuja
* jeduumLLe ankanouae * Du3MUKa U XeMHjCKa CBOJCTBA AIKAJIOHAA;
* Hagesie ynotpeby ankanonia * 3Hauaj anKanons1a y CHHTE3H (hapmaliey TCKH aKTHBHHX
* HaBejle PU3HKE 310ynoTpebe ankanona CyNCTaHIM;
Ankanonan * HaBeJe IPUPO/IHE H3BOPE M3aGpaHHX ATKAIOMa ¢ TOKCHYHOCT IKAJIOM/1A Ha JbY/ICKH OpraHH3am;
* JMCKyTYyje (PM3HONOLIKO JeoBabe n3abpaHuX ankanouaa * 3noynotpeba ankanona.
* pa3sMaTpa XeMH|CKy CTPYKTYpy M3a0paHuX aiKaJouaa.
Bexbe Bewkbe
*_eKCriepUMeHTAIHMM TeXHUKaMa H30J1yje alkajoue *_M3osoBaibe ajlkaslonsia u3 GHIbHOT MaTepujasa

4. YIIVTCTBO 3A JMJAKTHYKO-METOMYKO OCTBAPUBAIE IIPOTPAMA
Ha noveTKy CBAKOr MO/IYJ1a yUEHHKe YNIO3HATH Ca LIA/HEBHMA H HCXOAMMA, TIAHOM PAa W HAHHHMA OLCHHBAIA.
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Tpeamer ce peanusyje Kpo3 TEOPH]CKY HACTABY y YUHOHHIIM, CTIELHjaIM30BaH0j yuroHHLH. [Ipenopyka y opraHM3aliMjn TEOPHjCKe HACTABe je Ja Ce 110 HeJebama peasiusyje
JIBOYAC TEOPHCKE HACTABE W Oiesbetbe ce He e, [Tpenopyyenn Gpoj yacoBa no MOy IMMa 3a APVIH paspen je crenehu:
* OcHOBHH MOjMOBH Yy OpraHckoj Xxemuju (3 + 2 vaca);
* Vr/bOBOJOHHIM H XaJlOreHH AepHBaTH yriboBooHHKa (10 + 12 uacosa);
* OpraHcka jefubetba ca Kuceonnkom (12 + 12 yacosa);
* Yrmenu xuapath (8 + 8 uacoa);
* Oprancka je/iMibera ca CyMIopoM M a3oTom (5 + 4 uaca):
* XerepoumiiinuHa jenumersa (2 + 0 vaca);
* OcHosm Guoxemuje (1 + 0 uaca);
* I'paba henuje (2 + 0 uaca);
o Jlunmam (6 + 8 vacosa);
* Tpotennn (6 + 8 uacosa);
* Eusumu (4 + 6 vaca):
* Buramunu (3 + 2 uaca);
* Xopmonu (3 + 2 uaca);
* Aurubnornum (3 + 2 yaca);
* Ankanouau (2+ 4 yacora).
Tpunukom peanusaiyje MOIY/Ia OCTOHHTH Ce Ha MPE/I3HAba yueHuka u3 (u3mKe, ONUITE M HEOPraHCKke Xemuje u aHanuTHuke Xemuje. [lpenopyka je na ce mpuiukom
ocTBapuBarba nporpama u3pabyjy 3azaun Koju fie ce PUMErHBATH Y IPAKTHYHO] HACTABH M CTPYYHHM NPeAMETHMA. MHCHCTHPATH Ha CHCTEMATHYHOCTH H IPHMEHH CTEYEHHX
3Hatba Y MPaKCH.
3a camocTaiHe pajioBe yueHHKa MoTpeGHO je MPUIPEeMHTH MaTepHjal KOjU ce Hajla3h y onucy ceakor moaysa. [Tpeior camoctanHux paziosa je cienehu:
1. Tlpuka3s peakuuje CyNncTHTYLHje, aauLIMje, eMMUHALIHA]E.
2. TlpHKa3 XOMOJIOTOr HH3a, HOMEHKJIATYPE, CBOJCTBA M PEaKilije XaloreHnX JepHBaTa yrboBOJIOHHKA.
3. TlpesenTaimja 106Hjarba H HCTIMTHBAKA CBOjCTBA KETOHA
4. Tlpesentaumja ucnuTuBama 0coGHHA NpoTEHHa.,
5. T1pHKas HCTIHMBAFLA OCOGHHE XETEPOLHKIHUHHX jEAHHCHA CA A30TOM.
6. KomnjyTepcKy npe3eHTalmjy oresa.
7. Tlpuka3 yruuaj pH u Temnepatype Ha Gp3uHy eH3HMOM KaTaJiM30BaHe XeMHjCKe peakLinje.
8. IleseHTauuja ekcTpakimje U KBAHTHTATHBHO o/pehuBambe Butamuna C.
9. TlpescHTaumja KBATHTATHBHE 1 KBAHTHTATHBHE METOZIC 32 OPChHBANLE YTILCHHX XHPATa.
10. Tlpuka3 canoHHpHKaLMja TPHALMIIONTHLEPOIA.
11. Tlpuka3s onpehuBara MacHuX GpojeBa (KHCeTHHCKH OPoj, YKyNHe MacHe KHceluHe, joaHu 6poj).
12. TpesenTauuja eKcricpUMEHTATHE METOAE 32 0APEhHBAILE AMHHOKHCEAHHA.
13. TlpesenTanmja KBaHTHTaTHBHE peakuuje 3a oapehuBarbe nporenna.
14. Tlpuka3s xpomaTorpad)ckor pasziBajare aMHHOKHCE/IHHA.
15. Tpukasusnsajawa RNK u3 henuja kpacuia.
16. Tlpesentaumja xuapoause RNK.
17. Tipesentaunja u3sajara RNK w3 henmja eykapuora.
18. IllemaTcky npHKas nupamMmIe HCXpaHe.
19. Bwueo npeseHTaluja 0 BUTAMMHHAMA H HHXO0BA YJIOTa y OPraHu3My.
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Tpunukom peanusaumje MOJYJa OCIOHHTH Ce Ha MpeJ3Haba yueHHKa u3 GHOJIOrHje, MHKpOGHOIOTHje 1 oprancke xemuje. Ilpenopyka je 1a ce NPHUIMKOM OCTBApHBAMHA
nporpama u3paljyjy oriean koju he KOHKpeTH30BaTH yUeHHUKO 3Hatbe.

H36op metona u obnnka paja 3a caky Temy oipeljyje HaCTaBHHK Y 3aBHCHOCTH O/l HACTABHHX Ca/ipskaja, COCOGHOCTH M noTpeba yueHHKa, MaTepHjaIHUX U APYTHX YCIoBa.
KopuctuTu Bepbasie MeTosie (MeTO/1a YCMEHOT M3araiba M IMjasiolika METO/1a), METO/Ie /IGMOHCTpALIMje, TeKCTyaHo-HiycTpatishe Metozie. [peanoxenn oGmmuu pana cy

(poHTaNHK, pan y rpyny, paay napy, HHAHBHAYATHH paj.

5. YIIYTCTBO 3A ®OPMATHUBHO U CYMATHBHO OLUEILUBAILE YUEHUKA

V HacTaBH OPHjEHTHCAHO] KA I0CTH3akby HCXOJ1a IPaTe Ce M BPE/IHY]y MPOLIEC HACTABE M yueta, nocTHrHyha yuennka (NpoayKTH yuera) H CONCTBEHH pajl.

HacraBhuk TpeGa KOHTHHYHPAHO Jia IPaTH HANpPE/IaK yUCHHKA, KOjU CE OIVIe/Ia Y HAUMHY Ha KOjH yUCHWIIM MapTHLMINPajy, KaKo MPHKYNbajy MojaTke, Kako apryMeHTyjy,
eBalyupajy, IOKyMEHTY]y HT/.

Jla v BpeaHOBarse G0 OGJCKTHBHO 1 y (ByHKIMjH YueHa, MOTPEGHO je YCKIATH HHBOE HCXO/IA H HAUHHE OLICHHBAIbA.
CyMaTHBHO OLeIbUBaIbE je BpeaHOBatbe nocTuriyha yuenuka Ha Kpajy cBake peanusosate Teme. CymaTHBHE oueHe ce 100Mjajy M3 KOHTPOJIHMX WM MHCMEHHX PaioBa,
TECTOBA, YCMEHOT HCTIMTHBAH:A, CAMOCTAIHUX WM FPYIHUX PaJioBa y4CHHKA.

V opmMaTHBHOM BpeHOBalbY HACTABHMK G TPeGaso /1a NPOMOBHLLIE IPYNHH AHJAIOr, Ja KOPHCTH NHTalba 1a OM reHephcao nojarke W3 haukux maeja, ajim v j1a noMorue
HHXOB pa3eoj. [ToTpe6HO je 1a aje yueHuiMa noppaTHe WHGOpMalje, a noepatHe MH(oOpMalMje 1001jeHe 011 yueHHKa KOPUCTH J1a MPHJIAro/in Mojy4asatbe, oxpadpyje
YUEHHKE /1a OliekbYjy KBAJIMTET CBOT Pajia.

M360p HHCTPyMeHTa 32 (JOPMATHBHO BPEIHOBAKSE 3aBHCH OJ1 BPCTE aKTHBHOCTH KOja Ce BpeIHyje.
'VKOJIMKO Ce M3BOJIM HACTaBa Ha JasbUHY MOTPEGHO je BPUIMTH GOPMATHBHO OLCHHBAKE YUCHHUKHX NOCTHrHYha Kpo3 aKTMBHOCT Y4EHMKA Y MCKYCHjH, M3paan aomahux
3a/1aTaKa, paja Ha NpOjeKTHUM 3aauumMa UTA. Ha 0CHOBY KOHTHHYMpaHOr (hOPMATHBHOT OCeHHBatba MOryhe je U3BECTH M CyMaTMBHO OLIeHHBakbE.
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Hasus npeamera: MUKPOBHOJIOTHJA

1. OCTBAPHUBAIbA OBPA30OBHO-BACIIMTHOTI PAJIA - OBJIMIIU M TPAJAILE
HACTABA
PA3PE]T - TMPAKCA YKYITHO
Teopujcka HacTaBa Bexbe Tpakruuna nacrasa Hacrasa y 6i0ky
1 0 70 0 0 0 70

Hanomena: y TaGenm je npukasaH roauinisH o/ 4acosa 3a ceaky 06mK pana

2. LHUJLEBU YUEA:
~ Ocriocobmasare 3a pazt y MUKPOGHOOWIKO] 1aGapaTOPH{H;
— OcnocobsbaBarbe 32 HCTIMTHBAHE PA3IHUMTHX BPCTA MOP(OJIOLIKHX H (PH3HOJIOWIKHX KAPAKTEPHCTHKA;
—  Pa3eujarbe cBeCTH O YTHLIA]y €KOJIOLIKHX YHHWIALA HA IMHAMKMKY PacTa MHKPOOPraHH3ama;
~ Vno3HaBare 0 PACTPOCTPAMEHOCTH MHKPOOPraHH3ava y MPHPOIH M HHXOBA YI0ra y Kpy/Kery MaTepHje;

~ Passujare crecTH 0 MUKPOGHUM 3aralieruma;

—  Vno3uaBarbe ca MHKPOOPraHW3MHMA 3a UyBaHe 1 CaHaLHjy KHBOTHE CPE/IHHE;
—  OcrnocobbaBatbe 32 MUKPOOHONOLIKO HCTTHTHBAKE BA3/yXa U TJa;

—  Osnajasarbe TEXHHKOM pajJa y MHKpOGHOMOWIKO] 1aGOpaTOPHjH 1 pa3BHjarbe BELUTHHE H HaBHKE Koja hie yuenuimma omoryhuty nace yisbyue y pan;
—  Pa3Bujame CIOCOGHOCTH 32 EKCTIEPHMEHTATIHH Pajl, 32 MIOCMATPAHE, YOUABAhe H 3AKIbY YHBAHE.

3. HA3HMB U TPAJAIE MOJIYJIA IIPEAMETA

Paszpen: Apyra
Tpajame Mozyna
Pen6p HA3HUB MOJIYJIA P J(qacom)y
1 Mopdonouike u huzHoIOLIKE KAPAKTEPHUCTHKE MHKPOOpraHHu3ama 20
2 | Muxpobre depmenTaumie 6
3 Exosnoruja MUKpoopranuzama 12
4 MecTo H yJ10ra MUKpOOpraHi3ama y npupoau 16
5 | MukpoGia 3aralicia 1 MHKDOOPIaHH3MH y CaHalMjH 1 0UyBarby AKHBOTHE CPSAHHE 16

4. HASUB MOJYJIA, UCXOJH, IPENIOPYYEHH CAIP/KAJH / KJbYYHH IIOJMOBH CAAPIKAJA

HA3HUB MOAY.JIA

HCXOAH

Ilo 3aBpuieTky Mosysia yueHuk he GutH y cramy na:

TPENOPYYEHH CAZIPKAJ / KIbYYHH IIOJMOBH
CAJIPIKAJA

Mopdoronke n Gpusnosomke
KAPAKTEPHCTHKE
MHKDOOpranusama

* npHMerbyje Mepe JIMYHe M KOJIEKTHBHE 3alUTHTE Ha pajy y
MHKpOGHOIONIKOj TaGopaTopHj

* cnpoBoau Mepe 6e30e/IHOCTH M 31paBba Ha pajty

* npuMelbyje Mepe 3aLUTHTE KHBOTHE CpeiuHe

*_CTPOBOJM EKCNIEPUMEHT y CKJIA/ly Ca MPaBWiIMMa_ToHallamba y

* 3aiwTuTa Ha pajy M 3alITUTA KUBOTHE OKOJMHE,

* Mukpobuonomka naboparopuja. Yeiosu pana. Paano
MecTo. OnacHocTH o1 noBpe/a i Mepe saurtute. [psa
nomoh.

* MuKpocKonupame npenapara;
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MHKPOGHOAIOWIKO] 7A0OPATOPHH NPHITPEMH MHKPOGHOTOLIKH TIpocTo Gojeme GakTepHja;
npuGop, cynose u ypehaje * CrnoskeHo Gojerbe GakTepuja;
* KOPHCTH MUKPOCKOT ¢ MHKPOCKONHpalbe KBacla H IIecHH;
* NpHUMpeMu npenapar i MUKpOCKONHpa; Crepunusauuja y ayTokasy:
* BPIIM MIPOCTO M CII0WkKeHO Gojerbe GakTepuja ¢ Creprnsaimja y KoxoBom noHity.
* BpLIM MHKPOCKOMHMPAH€ KBACLIA H IIECHH
* NpUMNpemMu cTakieHn npubop 3a CyBy CTepHIN3ALH]Y
* BpLIM CTEPUITH3ALIA]Y
* TpHNpema M pa3IHBa TEUHE H YBPCTE XPAHIBHBE MOIONe

Teune v uBpcTe XpaHsbHBE MOJIOTE;

Mukpobue hepmentaumje * pyKyje anapaTima 3a rajeme MHKpOOpraHHsama : Tepr’w.ocTaT: :
Lentpudyra;
* Xnammwak.
* oJpeau yKynaH Gpoj MHKpOOpraHH3ama; * OnpehuBatbe yKynHor 6poja MuKkpoopranuzama nomohy
* KOPHCTH aHTHOHOrpam MeToiLy KoMope 3a Gpojarbe;
ExoJiornja MuKpooranusama * Bpojarbe KOOHH]a MHKPOOPraHH3aMa Ha YBPCTHM

XPaHILUBUM TOUTOrama;
* AmuTnbHOrpam merosa.

* ozpenu ykynas 6poj Gakrepuja y Boau 3a nuhe * Vkynue GakTepuje y Bou;
* oapeau NpucycTBo KoaudopMHKX GakTepHja y Boau * Konudpopmue Gaxrepuje y Boau;
Mecro n yora - oApean npucy pop puja’y Box ‘K opune Gakrepuje y son
MHKDOOPrAHN3AMA Y 1IPHPOH onpeau dekaHe cTpenTokokae EjkmanoB Tect;
poop ¥ apup * nokaxe GakTepuje * dekajiHe CTPENTOKOKE:
* MemGpan-¢puirep Merosa .
* BpiuK GAKTEPHOIOMIKY HCMIPABHOCT Ba3tyXa * BakTeprooLIKa HCIIPABHOCT Ba3ayXa
* oapean MMKPOGHOIOLIKY aHa/n3y KOMIIPUMOBAHOT Ba3ayXa * KoxoBa meroza;
* BIIM Y30PKOBAKSE 3CMIBHIITA * KomGuHOBaHE METO/IC (FPaBHTALIMOHO TANOKEHE H
* onpeau ykyna 6poj MUKpOOpraHusama y 3eMJbHIITY memGpan dunTpamja,
Mukpotiua sarabewa i *+ onpei yynan 6poj Mikpoop y y  MemGpan gurTpauja)
MHKDOOPrAHMIMH Y CAHATH]H ofpeu nojente GU3MOIIOLIKE rPyNe MUKPOOPraHu3ama y Mertona ncnuparsa;
Poop: Y 1 SeMBHIITY * Memdpan puarpaunja;

H 04YBaIbY JKHBOTHE CpelHHe ¢ V30pKOBakbe 3eMIbHIITA;

* Vkynan 6poj MHKPOOPraHH3aMa y 3eMJLHLUT!
* Hutpudmkaropu;
*_Asotodmkcaropu.

5. YIIYTCTBO 3A JTUAAKTHYKO-METOJUYKO OCTBAPUBAILE IIPOI'PAMA

Ha nouerky cBakor Mojty/la y4eHHKe YNO3HaTH ca LM/bEBMMA W HCXO/IMMA, TIAHOM Pajia M HAYHHUMA OLEHHHBakba.

[penmer ce peanusyje Kpo3 BexOe y CrelnjaIM30BaHOj yUHOHHIIM H MHKPOOHOIOIKO] TabapaTopuju. [Ipenopyka y opraHnsalmju HacTaBe je 1a ce 1o HelebamMa peannsyje
JiBoYac BeKGH U 0Jlesbelbe ce /el Ha rpyne 1o 15 yuenuka.

[lpuaukom peanusaluje MOJYyJIa OCIOHMTH CE HAa Mpe/I3Haka yueHMKa M3 GMoOruje, ONiTe W HEOpraHcke Xemuje, oprakcke xemuje. Ilpenopyka je aa ce npuiMkom
ocTBapuBara nporpama uspalyjy 3aauu koju hie ce NpUMEHHUBATH y PAKTUYHO] HACTABH M CTPYYHHM NPEAMETHMA. IHCHCTHPATH HA CHCTEMATHYHOCTH M PUMEHH CTEUCHHX
3Hatba y MPaKcH.
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3a camocraste BexkGe yueHHka noTpeGHO je PUIIPEMHTH anapaType 1 NpoBepy BewTHHa yuennkka. [lpeior 3a cavoctanue Bex6H je cieaehu:

. TIpunpema u MMKPOCKOMHpAkhe KBACLA H ILIECHH.

Crepunuzaumja npudopa y Koxosom noity.

Crepunmsauuja roToBor npenapara y ayTokJiasy.

. Onpehuatbe GakTeposIoLIKe HCNPAaBHOCTH BoJe 3a Mihe.

Mukpobrosonika aHaiu3a Ba3ayxa.

Ognpebusatbe yKynHor 6poja MUKpPOOPraHH3aMa y 3eMIbHLUTY

M35op MeToza M 00AMKa paza 3a CBAKN MOAYI OZpehyje HACTABHMK y 3ABHCHOCTH O/l HACTABHMX CAAPKAjA M HACTABHWX CPEACTABA, CNIOCOGHOCTH M NOTPeGA yueHnKa,
MaTepHjanTHiX K ApYruX yenosa. KopuernTi BepGaie Metozie (METo/1a yCMEHOT H3Narakba H IMjaiolika MeTo/1a), METO/IE ISMOHCTPALIHje, METO/Ie eKCIIEPHMEHTA, TEKCTYaJTHO-
wiycrparushe Metoze. Ipenoskenn obanum paja cy GppoHTaHu, pajy rpyIu, pajy napy, HHAWBHIYaTHU pajl.

S AW —

6. YIIYTCTBO 3A ®OPMATHUBHO U CYMATHUBHO OLEIbUBAILE YVUEHUKA

'V HaCTaBM OPHjEHTHCAHO] Ka 10CTH3alby MCXO/A MPATe Ce W BPE/HYjy MPOLEC HACTaBe W yuerba, nocTuriyha yuenunka (NpoayKTH yuerba) u concrseny paa. Hacrasnuk tpeGa
KOHTHHYHPAHO Jla NPAaTH HAaNpeJaK yueHHKa, KOjU Ce Orfie/la y HauMHy Ha KOjM YHCHMLM NapTHLMIMPajy, KaKo MPUKYMUbajy MOJATKE, KAKO aprymMeHTyjy, eBaayupajy.
JokyMeHTyjy HTa. Jla G BpeiHOBarbe GHTo 06jeKTHBHO My DYHKIHM]H yuera, NOTPeGHO je YCKIaAUTH HHBOE HCXO/Ia M HAYHHE OLICHHBAbA.

CymaTHBHO oLeibUBalbe je BpeaHoBatbe nocTuriyha yuenuka na kpajy csake peainsoane teme. CymarupHe ouene ce 100Mjajy M3 KOHTPOIHHX MM MMCMEHUX PajoBa,
TECTOBA, YCMEHOT HCTIMTHBAH:A, CAMOCTAIHUX WJIH TPYIHUX PaioBa yueHHKa.

V popmaTuBHOM BpeHOBaY HacTaBHHK GH TpeGaso 1a NPOMOBHILIE FPYITHU /IM]asior, 1a KOPUCTH MUTama 1a Gu renepycao nojiatke 13 haukux uieja, anu u 1a noMorse
pa3Boj haukux uaeja, Aaje yueHuunuma rosparse Hudopmatmje, a nosparhe MHpopmauuje 10GHjeHe Ol yueHHKa KOPHCTH J1a TIPHJIAro/iH MojlyuaBatbe, OXpabpyje yueHuke aa
OliewYjy KBATHTET CBOT paja. M36op MHCTpymMeHTa 3a (hOpMaTHBHO BPE/IHOBAHE 3aBHCH O]l BPCTE aKTHBHOCTH Koja ce Bpe/IHyje.
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Hasus npeame

1. OCTBAPUBAIHE OBPA30BHO-BACITIMTHOTI PAJIA — OBJIMIU U TPAJAILE

©®OPEH3HWYKE TEXHOJIOTMJE

PA3PEJI:

Teopujcka HacTaa

Bexbe IlpakTHyHa HacTaBa

Hacrasa y Groky YKynHoO

1l

70 0 0

0 70

2. IWJbEBH YUEIbA:

- VYnosuaBatbe ca MALIMHCKUM M rpal)eBUHCKUM MaTepHjaiuma;
- Pa3Bujame nnTepecoBama 3a obact caoGpahajHuX Cpe/ITaBa M BHXOBE My31aHOCTH M aHAIH3E HAKOH OTKa3a;

- OcniocobibaBarbe yHeHHKa 3a CAMOJICTAIaHY NPHMEHY METOJ1a M TEXHOIOLIKO-TEXHHUKHX MOCTyNaka y obnactH opensnke;
- Ynosuasatbe yueHHKa ca aHanu3om ypehaja u nojasa u3 odnacti (popeHsuke;
- Pa3Bujare HHTEpecOBarba MPeMa CBOjCTBHMA, 100Mjatby W MPUMEHH MPOM3BOIA MOTMMEPH3ALHje W MOTHKOHICH3alHje;
- Pa3Bujarbe CHCTEMATHUYHOCTH, NPELU3HOCTH, CMUCJIa M OJIFOBOPHOCTH 32 THMCKH pajl.

3. TEME, UCXO/I4, IIPENIOPYYEHM CA/IPIKAJU U KJbYYHU IIOJMOBH CAZIPIKAJA

Pazpen: pyru

Foauunsy donn yacosa: Teopuja: 70 yacosa;

TEMA

HWCXOIH
IMo 3aBpuietky TeMe yueHHK he GUTH y cTarby 1a:

NPEINIOPYYEHU CAJIPKAJM / KJbYYHU NIOJMOBU
CAIPKAJA

Ocnose matepujata

0GJaCHH CTPYKTYpHa CBOJCTBA MALIMHCKHX MaTepHjata(kpHCTaHE,
amopcre)

o0jacHH CTPYKTYpHA CBOjCTBA Ipal)eBHHCKHX
Matepujasia(yITpaMHKPOCTPYKTY pa, MUKPOCTPYKTYpa,
MaKpoCTpYKTYpa)

 CBojcTBa MALIMHCKHX MaTepHjaia;
* CaojeTsa rpaheBHHCKHX MaTepHjaa.

OCHOBHH TEXHOI0MIKO-
TEXHHYKH NpouecH y
dopenznnu

oBjacHH neUHHIM]Y TI03]AHOCTH MAIIHHCKHX KOMIMOHEHATa i
KOHCTpYKLHja

HABE/IE OCHOBHE M0KA3aTesbe NOY3AaHOCTH MALIMHCKHX KOMIOHEHaTa
H KOHCTpYKLHja

oGjachH MeTojle onipehHBaIba MO3MAHOCTH MALIMHCKHX e/leMeHaTa
o0jacu 3Ha4aj OTKA3a ca TEXHUYKOT M0IJ1e1a MALMHCKHX
KOMMOHeHaTa

ONHIIE NPOLIEHY OTKa3a Ha OCHOBY yCTIOCTAB/bEHHX KJacH(HKalmja
y3poK-MaHHpecTaumja

oBjacku noy3saanoct caobpahajuux cpencrasa

¢ JlepuHnumja noy31aHOCTH y MalIMHCTBY;

¢ OCHOBHH 10Ka3aTe/bH M0Y3/IAHOCTH Y MALIMHCTBY;

* 3nauaj oTKa3a y MAIHMHCTBY;

* IlpoueHe OTka3a Ha OCHOBY KacH(uKaLmje y3poKa;

* TloysnaHoct caoGpahajuux cpeacrasa;

* OCHOBHH M0Ka3aTe/bl OTKa3a caoGpahajHuX cpeacTasa;
* Awanusa enextprunnx ypehaja;

* Cemsmornorja y dopensmim;

* TloxkapH y opeH3uum;

* Xaeapuje y (popeHsnLm;

~" BasyXONI0BHOT * Excruosuje y opemsuiu;
,,,,, - = Jpymekor . _|* Auanm3avarepujana HakoH GU3MUKOr OTKA3A MaTepHjana
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~ KeNe3HHIKOT
- peusor
- ToMopeKor

* onuiue npoLeHy oTkasa caoOpahajHux cpencrasa

* objacHu aHanu3y eneKTpUUHKX ypehaja Be3aHo 3a Moy3aHHCT

* OMNHLIE MOCTYIKE y BE3H Ca PElIaBaHeM KOHKPETHHX Cllyuajesa y
(hopeH3HLIM Be3aHKX 3a:CEM3MUKY, TOXKape, XaBapHje, eKCriosmje

* ofjacHu aHaiu3y MaTepujaia HaKOH (JM3UYKOr OTKa3a Marepujana

Ocuosuu noumepun
maTepujan

* oMM MOTMMEPH H BPCTE NOAUMEPHHX MaTepHjanay dopeHsuim

* onue noHawabe nokMepa

* oGjacH NpuUMAapHy, CeKYHIApHy H TepUHjaiIHy CTPYKTYpY Y
opeHzuLm

TTonMMepH M BpCTE NOTMMEPHHX MaTepHjaia y GOpeH3HLM;
Tpumapha, ceKyHapHa  TepuMjana CTpyKTypa y
dopensuuu.

Chojerapa nommeprux
matepnjata

* oBjacHu XeMHjcKa CBOJCTBA MOMMMEPHHX MaTepHjasa:
- rycruna
- BHCKO3HTE
- Oy6pere
- cTeneH ympekasarba
~  uHaeKke pedppakuuje
~ eneKTpHuHa cBOjCTRa
* ofjacHudm3HUKa CBOJCTBA MONMMEPHHX MaTepHjana:
- wmaca
—  eNIeKTPHYHA CBOJCTBA
- uBpcTMHA
- MexaHHuKe
- TonnoTHE
- onTuuke
- esleKTpHuHe
- MaruetHe
* objacnHu GHOJIOLIKA CBOJCTBA TOJIMMEPHHX MaTepHjasl
- JIHK crpykrypa

XeMmujcke CBOJCTBA MONMMEPHHX MaTepHjaa;
Du3HYKe CBOjCTBA MOJIMMEPHHX MaTepHjaia;
BHOJIOLLIKE CBOJCTBANONMMEDHHX MaTepHjata.

JoGujame, npuvepn i
NpHMEHA MOJTHMePHHX
marepujana

* 0GjacHu MOCTUNAK CUHTE3€ NOJIMMEPa TOJIMMEPH3ALIM]jOM

* objacHu TOK peakimje NONMMEpH3aLuje, HHULIMPabE 1 MHULMjaTOpe

¢ ONMIIE NOCTYNAK pacTa aKTMBHOT MOJIEKYJIa M 3aBPIICTAK PacTa

* Gjacim HOCTYNAK pery/IHCaIba BEIHUHHE MOICKY1a I CHITE3

* onuue NpoLec NONMMEpH3ALIMjE Y MacH, PacTBOPY M eMy.3HjH
pactBopa

* ONMILIE NPOLIEC CHHTE3E MOIMMEPA TOJTHKOHICH3ALH]OM

* onue HaYMH 0GPa3OBaHba TMHEAPHHX H YMPEKEHHX MPOH3BOJA

* HaBe/Ie peaKiiuje NPH MOMKOH/ICH3ALIHM]H, HauMH 00pasoBarba
nosMamua

*_oGjacHu 100Hjakbe NoMMepa U NOJMMEPHHX BlaKaHa

CHHTE3a N0IMMEpA I0JTMMEPH3ALHJOM:

TlonuvepH3alnja y MacH, pacTBOpy H eMy.13HjH pacTBopa;
CuHTe3a MojiuMepa MoNTMKOH/CH3aLH]OM;

TonumepHa 1 noMaMMAA BIaKHa;

TMonumepHa BlaKHa U KOMIO3HTHH MaTepHjasii 3a U3pajy
3aUITHTHE ONpeMe.
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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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- MoJIMeTHIICHCKA
- apammana
- kejep

* oGjachu 100Mjakbe BIAKHA U KOMIIO3UTHE MaTepujane
- naHump
- naueau
- ToMMypeTaHCKe NeHe

4. YIIVTCTBO 3A TUAAKTHYKO-METOJUYKO OCTBAPUBAILE [IPOI'PAMA
Ha nouerky cBakor Tema yueHHKe yTO3HaTH ca LIHbeBHMA H HCXO/IMMA, TLIAHOMPa/Ia i HAYHHHMA OLeHbHBAIbA.
[pennmer ce peanusyje Kpo3 TCOPHjCKY HACTABY y YUHOHMLM M CICUMjAIM30BaHO] yuroHKLM. [Ipenopyka y opraHu3aLuju HACTaBe je Ja ce MO HeesbaMa peannsyje 1BoUac
TEOPHCKE HACTABE U OJiesbetbe ce He eu. [Tpenopyuent Gpoj uacoBa Mo MOjLy.IMMa 3a ApYru paspen je cieachu:

* OcHose marepujana (6 4aca);

*  OCHOBHH TEXHOJIONIKO-TEXHUUKH TpoliecH y dopensuim (22 vacosa);

© OcHoBHM nosMMeEpHU MaTepujaiu (6 uaca);

* CsojcrBa nonuMepHuX Matepujaia (14 yacosa);

* Jlobujarbe, MpUMEpPH 1 NPUMEHA MONMMEPHUX MaTepujana (22 yacopa).
TIpUIHKOM peaiM3aLiije Tema OCIOHHTH Ce HA MPE/I3HAILA yUeHHK W3 OTIITE W HEOPraHCKe XeMHje, (H3HKe, TEXHHUKO LpTatba U TexHonoruje Matepjana. Tpenopyka je
Jla ce IPUIMKOM OCTBapHBakba nporpama uspabyjy 3azaum koju he ce NPUMEHHBATH Yy NPAKTHUHO] HACTABH M CTPYUHHM NPEAMETHMA. MIHCHCTHPATH Ha CHCTEMATHYHOCTH H
TIPHMEHH CTEUCHHX 3Hatha Y NPAKCH.
3a camocTalIHeE PajloBe yueHHKa N10TpeBHO je MPUNPEMHTH MATEpjal KOjH Ce HATa3H Y OMHCy CBaKor 3azaTka. [Ipesuior Teva camocTanimx pazosa je cresehu:

1. TlpesenTaunja pe3yJITaTa OCHOBHHX MIOKa3aTe ba OY31AHOCTH HA OCHOBY MPOPAUYHA.

2. TlpeseHTaimja nokasaresba foy3aHOCTH Hekor caobpaliajHor cpeicTasa.

3. Tlpuka3s 10Gujarba noMMepa U BPCTe NoJaMMepa.

4. Tlpuka3 npepaze y niacTHuHe Mace.
M3Gop meTona 1 061mKa pajia 3a cBaky Temy oapelyje HaCTaBHUK y 3aBHCHOCTH O] HACTABHHX Cajipykaja, CMOCOGHOCTH W MoTpeda yueHHKa, MaTepHjaHiX W APYTHX YCIIoBa.
KopucrrT BepGaniiie MeToze (METO/1a YCMEHOT H3jlaraiba i AHjasloLiKa METO/a), METO/Ie IeMOHCTpaLIHje, TEKCTyalHO-iycTpaTHBHe MeToze. TTpeanoxent obanuu pana cy
hponTanHu, pany rpynu, paiy napy. MHAMBHIYaTHH paj.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OUELUBAIE YYEHUKA

V HacTaBH OPHjEHTHCAHO] Ka I0CTH3akby HCXO/Ia NpaTe ce M BPe/IHYjy MPOLIEC HacTaBe H yuera, NocTHrHyha yueHuka (poJlykTH yuera) u conctsenH pa. Hactaumk TpeGa
KOHTHHYHPAHO Jla NPaTH HaNpeJaKk yueHHKa, KOju Ce Orfie/la y HauMHy Ha KOjM YHCHMLM NMapTHUMIKPAjy, Kako MPUKYTbajy MOJATKe, KAKO apryMeHTYjy. eBaayupajy.
JoKymMenTyjy Ut [la Gu BpeHoBate G110 0GjeKTHBHO My (DYHKLMjH yuersa, NOTPeGHO je YCKIaMTH HUBOE MCXO/1a K HAYMHE OLCHHBaIbA.

CyMaTHBHO OUCHMBAME je BpeAHOBabe MocTHrHyha yueHHKa Ha Kpajy cBake peanusoBaHe Teme. CyMaTHBHE OLEHE ce 100Mjajy M3 KOHTPOIHHX WM MHCMEHHX PajoBa,
TECTOBA, YCMEHOT HCTIMTHBAH:A, CAMOCTAIHUX HJIH TPYIHHX PaJioBa yueHHKA.

YV (opmaTHBHOM Bpe/HOBalbY HACTABHUK Ou Tpebaso 1a MpOMOBHLIE FPYNHH AMjAIor, 1a KOPHCTH MUTakba 1a Ou reHepucao nojarke u3 haukux ujieja, anu u 1a nomorse
passoj haukux waeja, naje yueHHLmMa noBpaTHe HHGOpMALUje, a NOBpaTHE HH(OPMALMje 106HjeHE 01 YUeHHKa KOPHCTH 1 PHAATOM NOMTy\aBatke, 0Xpaopyje yueHHKe 1a
OLewbYjy KBAIHTET CBOT pajia. M360p MHCTpyMeHTa 3 (hOPMATHBHO BPE/IHOBAE 3aBHCH OJ1 BPCTE aKTHBHOCTH Koja Ce Bpe/IHyje.
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Hasus npeamera: ®U3HYKA XEMHJA

1. OCTBAPUBAIHE OBPA30BHO-BACITIMTHOTI PAJIA — OBJIMIU U TPAJAILE

PA3PEJI: Teopujcka HacTaBa Bexbe TlpakTHyHa HacTaBa Hacrasa y Groky YKynHoO
1 105 70 0 0 175

2. IWJbEBU YUEbA:

- PasymeBame Be3e usmel)y cTpyKType MaTepuje M eHepreTCKHX MpoMeHa CHCTeMa y MaKpOCKONCKUM pa3mepama;

~ VnosHaparbe ca (H3HUKAM Y3POLMMA H IPOMCHAMA TIPH XeMHJCKHM peaKiimjama;

—  PasBujatbe CBECTH O CBETIIOCHHM M10jaBaMa: ONTHYKHM CBOJCTBUMA MaTepHje, peiamatby CBTIOCTH, ONITHYKO] POTALUjH, 0coOUHAMA 000jeHHX pacTBOpa, CHIEKTPHMa
M IPUMEHH CNIEKTapa y aHaIn3ama;

- OcnocoGbaBarbe 3a pajt ca KONOWIHHM CyTNCTaHIAMa M HCTIHTHBAHE HHXOBHX EIEKTPHUHHX H ONTHUKHX CBOjCTABA;

- OcniocobbaBatbe 3a HCIIMTHBAKE 110jaBE HA FPaHMLKA (a3a, aICOPIILM]E H IECOPIILIMje, NPHMEHa aJICOPIILIM]E Y aHATHTHUKE CBPXE, XpoMaTorpaduje;
- OcniocobbaBabe 3a pajty hopeHzuukum naGoparoprjama;
- Pa3Bujae JIOrMUKOr NOBE3UBAILA TEOPH]E M NPAKCE.

3.HA3HUBH TP.

IE MOJYJIA

Paspen: Yersprn

Pea. Gp. HA3UB MOJIYJIA T”aj?l_"’e Morya ("”;“")
1. | Arperatwa crama 20 16
2. XemHjcKka TepMOHHAMHUKA 16 8
3. XeMHjcKa KHHETHKA M PABHOTEKA y XOMOIEHHM H XeTePOreHHM CHCTeMHMa 16 8
4. Hykneapuu npouecu 5 2
S. OnrHuke MeToae 24 24
6. Kosnonanu cucremu 4 2
7. TMojaee Ha rpanuum pasza 20 10
4. HA3UB MOJLYJIA, HCXO/IM, IPENIOPYYEHH CA/IPJKAJH / K/bYYHHU ITIOJMOBHU CAJIPKAJA
MOIYJI UCXoau MPENOPYYEHHU CAJPKAJA / KJbYYHU IIOJMOBHA
Io 3aBpuieTKy MO/yJia yueHuk hie GUTH y cTaiby jia: CAIPIKAJA
Teopuja Teopuja
= onuIIe KaKo Ce NI0BE3yje CTPyKTypa arperaThix Craiba ca * Arperatha crara Matepuie;
MelyMOsIeKy ICKHM chiavia * HzieasnHo racHO CTakbe W OCHOBHH FaCHH 3aKOHH, je/IHaunHa
Arperatna crama * objacHu 0coOHHE HCATHHX M PealHUX racoBa WJI€THOT racHOr cTarba, JIa/iTOHOB 3aKOH;
* oGjackm boji-Mapuotos, I'ej-Jlucakos, Lllapsios u JlantoHos 3akon | ® Peanno racko crarse, Van-derValsova jensaunsa;
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ananusnpa KancjpoHoBy jeaHadnmy
ananusupa Van-der Valsov-y jennaunuy

Je(uHMLIE CBOjCTBA MATEPHje Y TEYHOM arperaTHoM CTaiby
00jacHN HAMOH nape

* oGjacHH TOMIOTY HCTapaBama

* Hapeze pasiuky u3vehy aMopQHOT M KPHCTAHOT CTarba

* HaBe/le KPUCTANHE CTPYKTYpE M JIeheKTe y KPHCTAHOj CTPYKTYpH
* ofjachu nojMoBe: McnapaBabe, KOH/IE30Batbe, CyOnumaluja,
Tonbere, ouspuhasame

..

* CBojcTBa MaTepHje y TeUHOM arperaTHOM CTaiby, HarloH Nape
TOMJIOTA HCTIAPABAHHA;

* CBojcTBa MaTepHje y YBPCTOM arperaTHOM CTaiby, aMOp(pHO H
KPHCTA/IHO CTakbe, KPUCTANIHE CTPYKTYpe.

Beaxbe:

® €KCIEPTMEHTAIHO IPOBEPH racHe 3akoHe

® CKCMEPHUMEHTAITHO O/IPE/IM MOJIAPHY MACy JIaKO HCTIAPIHBHX
CYMNCTaHLM, HANOH Nape U MOJIAPHY TOMIOTY MCNapaBaba,
TeMInepaTypy TOfberba KPHCTATHUX CYNCTaHIN

Beaxbe:

* Ilposepa Boja-Mapuorosor 3akona, I'ej-JlucakoBor 3akoHa u
Illapnosor 3akoHa;

* Oapehusare monapte mace Bukrop-MajepoBom MeTo10M;

* Onpehuparse HanoHa nape W MONapHe TOMJIOTE UCMAPaBaHha TEUHUX

Xemujeka
TepMoAMHAMHKA

* TpUKaXKe Pe3yTaTe eKCMEPUMEHTATHOT MEperha MaTeMaTHUKH 1 cyncranum;
rpaduuks * OnpehuBare TemnepaType TONbeha KPUCTATHHX CYNCTAHLH.
Teopuija Teopuja

* AHajM31pa TEPMOAMHAMMUKH CHCTeM H (YHKLIMje CTatba

* objacHH MoCTojarbe PasTHIMTHX 0OAMKA CHEPrHje

* 0GjacHH NojMOBE: H30XOPCKH, H306apCKH, H30TEPMCKH H
aaujaGaTcku NpoLec, MakCHMasIaH paj

* aHanM3Mpa NPBH 3aKOH TEPMOIMHAMUKE H HErOBY MPHMEHY Ha
H30XOPCKH, H300apCKH, H30TEPMCKH M a/injabaTCKu npouec

¢ 0GjachH MOjMOBE: TOMJIOTA, TEMMEPATYPa, TOMIOTHH KanaluTeT,
crieunduyaH 1 MOJIAPHH TOTUIOTHH KanauuTeT

* ofjacnu nojam eHTainuje, CTaHAapHE SHTAINHjE CTaBaparba 1

MPOMEHY eHTAJINKje y npouecy

pacTaBparba, HeyTpaIH3alje H caropeparha

pasiiukyje eHI0TepMHE H er30TepmMHe rpoliece

aHAM3UPa TepMOXEMHUjCKe jeHaunne

..

* TepMOAHHAMHYKH CHCTEMH:

* VuyTpauia enepruja;

* TIpBH 3aKOH TEPMOAHHAMHUKE, IPUMEHA NIPBOT 3aKoHa
TEPMOMHAMMKE;

* Monaphu u cnieurduuHU TOMIOTHH KanauuTer;

* Ewrannuja;

* Enepretcky epekTH XeMHJCKHX; peakiinja, TepMOXeMHjcke
JjenHaumne.

Bewbe
eKcriepuMeHTanHo oapean Cp/Cv KOJl racoBa, TOMIOTHH Kanauuter
Kas0pUMeTpa, TonNoTy

e
Onpehusarbe oaxoca MonapHuX Tonsiota Cp/Cv Ko racosa;

¢ pacTBaparba, TOTIOTY HeyTpaiH3alje
* nipoBepH XecoB 3aKkon

* Onpeljuparbe TOMIOTHOT KanaluTeTa

* Kanopumerpa;

* Onpehuparse TonIOTE pacTBaparba u HeyTpalH3aumje;
* Tlposepa XecoBor 3aKoHa.

XeMujcKka KHHETHKA H
paBuoTeRA Y
XOMOTeHHM 1

Teopuija
* nechmmmme Sp3umy Xemujcke peakimje

* jedunuLe peBep3uOHIHE PEaKLMje U CTalbe XEMH]CKE PaBHOTEIKE
*_0GjachH 3aKOH O JIEjCTBY Maca W M3pakaBare KOHCTaHTE PaBHOTEKE

Teopnija
* Xewmujcka paBHOTEXKa;

* 3aKOH 0 JgjcTBY Maca;
* Jl-lllaTe/beoB NPUHLIMIT;
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XeTeporeHnm
cHcTeMBEMA

MPEKO KOHLEHTPaLHja U MapLMjaHuX MpUTHCaKa

* oGjachy yTHIaj IPOMEHE KOHLIGHTpALIMje, TeMNepaType W NPHUTHCKA
Ha PaBHOTEKY Npema

* Jl-1llaTes/be0BOM NPUHLIMITY

* HaBe/ie peBep3uGHIIHE (pU3HUKe NpoLiece

* oGjachH NojMOBe: pacTBapare, pacTBapay, pacTBOPEHy CyINCTaHily,
PACTBOPILBOCT, MACEHY KOHLICHTPALIH]Y, KOTHUHHCKY
KOHLIEHTPALIHjy, MOJIATHTET, KPHBY PACTBOPJbHBOCTH

* oGjacHm HanoH mape

* aHaTM3MPA CHIDKEHE TEMMIEPaType MPKIbeH:A H NOBULICHE
Temnepatype Kibyuara

* nedunnie Paynos 3akon

*_oGjachm npumeHy PayioBor 3akoHa Ha pacTBOpE EICKTPOIHTA

* dw3nuKa paBHOTERA;

* PactBopu;

* Hanon nape pacrsopa;

* TemnepaTypa Kiby4arsa U TEMIEPATypa MPIKHseha PACTBOPA H
pactBapava;

* PaynoB 3akoH;

* Ilpumena PaynoBor 3akoHa;

Bexbe

* exenepumenTaHO 0ApeaH: pacTBopsbHBocTH CO2 y BOMH,
PacTBOPJLHBOCT HEOPraHCKHX COJH, MOJIAPHY MaCy KPHOCKOTICKOM
METO/IOM, MOJIapHY Macy JIECTHIALMOM BOJICHOM Mapom

* NpUKaKe Pe3yNTaTe eKCEPUMEHTATHOT Mepetha MaTeMaTHUKH 1
rpacpmukn

Bewxbe

* Onpehupame pactopmusoctn CO2y Bou;

OzpeljuBarbe pacTBOPILHBOCTH HEOPraHCKHX COH;
OzpehuBatbe MOapHE Mace KPHOCKOTICKOM METOZIOM:
Onpelupatbe MONapHe Mace 1ECTHIALMjOM BOJICHOM MapoM.

Hyxkneapan npouecn

Teop!

* 0GjacHH NPUPO/IHY PaIHjOAKTHBHOCT

* aHAIM3MPA W30TOMEIN CTABUIHOCT je3rpa

¢ neuHMIIE 3aKOH PAMjOATHBHOT pacnajarba
*_aHAIM3MPa Meperbe W AETEKLH]Y PAIjOaKTUBHOT 3payetba

Teopu

* TIpupOAHH PaaMOAKTHBHOCT M IPHPOIHH PAAHOAKTHBHH HH30BH:
* HWzoronu u crabuiHocT jesrpa;

* 3aKOH pa/IMOAKTHBHOT 3paverba

* Mepetbe H eTeKuMja panjOaKTHBHOT 3payerba.

Ontuuke meroae

Bewoe Bewbe
* CKCMEPUMEHTAIHO O/IPE/IU CTENEH PaIMOAKTHBHOT 3paucHa * Mepetbe cTeneHa panoaKTHBHE KOHTAMUHALM]E.
Teopuija Teopuija

HaBe/le 0COGHHE CBETIOCT

¢ oGjachH TaacHy JyKuHY H GPEKBEHLH]Y

* OmHLIE HAYMH NIPEaMatba CBETIOCTH

* JeuHMLIEC 3aKOH Mpesamarba

aHaTH3Mpa NoNapH3aLIK]y CBETOCTH

0GjacHH CKpeTarbe PaBHH NOJIAPH30BAHE CBETIOCTH
onuiie HikonoBy npusmy

HABE/IE ONTHYKH aKTHBHE CYNICTaHLE

ofjachy ancopriumjy CBETIOCTH 000jeHHX pacTBopa
nepunme JlamGepr bepos 3akon

oBjachn BH3YeHy KOTOPHMETPH]Y

*  aHaTM3Mpa MOHOXPOMATOP Ca MPH3MOM

* o6jacHu crieKTpohoTOMETPH]Y

 _aHanu3Mpa aTOMCKY ancopriumon;

o s 0 0 e 0

CaeTriocT, TanacHa AykHHa, (ppeKkBeHIHja;

* Pedpakiwmja 1 pediekcrja CBETIOCTH;

* 3aKOH MpeaMarba CBETIOCTH:

* PedpaxToverpuicka ananusa;

* Tonapusaunja ceerioctn. Hukonosa npusvia;

* OnNTHYKM aKTHBHE CYIICTaHLE;

 CkpeTarbe paBHH M0apH30BAHE CBETIOCTH,3aKOH ONTHUKE
porauuje;

* TlonapumerpHjcka aHaiusa;

* Konopumerpuja. JlamGept Bepos 3akou;

* Busyesna konopumeTpHja; (OTOCICKTpHUNA KOTOPHMETPH]a;

* MOHOXPOMATOpPH,CIIeKTPOOTOMETpHja;

¢ Ocrane onNTHYKE METO/IE aTOMCKa
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« cniexTpodoTomeTpHjy
* o6jachu miameny GoTomMeTpujy

* ancopriumona criekTpodoToMeTpHja 1 navena GotoveTpuja, IR 1
UV _cnekrpodoTomerpuja.

Bexbe:

* eKCMIEPTMEHTAIHO OZIPE/IM HHASKC MpeiamMara

* €KCIEPUMEHTAIIHO O/IPEIM YIao POTaLHje NOJIaPH30BAHE CBETIIOCTH

® EKCMIePUMEHTAITHO OZIPE/IH YHYTPallltby TPAHCMHTHBHOCT H
YHYTpallliby IyCTHHY TPAHCMHCH]E

* npUKaKe pesy.ITaTe eKCIePUMEHTATHOT MePeHa MaTeMATHUKH 1
rpadpukn

Besxbe:

* Pedparomerpujcko onpehusaise % canpikaja wehepa y ananusu;

* Ilonapumerpujcko onpehnBarbe caapiaja wehepa y aHannsu;

* Onpehusame canpskaja reokha y ananusu nomohy amuGockoBor
KOJIOPHMETD:

* Onpelupame canpkaja Gakpa y aHanu3u GoTOCIEKTPHUHUM
KOJIOPHMETPOM;

* CnekrpodoromerpHjcko opeljuBarbe caapiaja Gakpa;

* Cnekrpodoromerpujcko oapeljuBarbe caapiaja reoxha «“cnekosn»;

* CnekrpodoTomeTprjcko onpehusame caapiaja Huka;

* CnekrpodoTomeTpHjcko oapeljuBarbe caapriaja kodasira;

* Ilnameno oTomeTpHjcko oipehuBatbe KaaujyMoBUX U

Koaonuu cucremun

HATPHjyMOBHX joHa:
* OnpehuBame jona uunka nomohy acnekrpodoromerpa.
Teopuija Teopuja

* 00jacHH MOJIEKYJICKO KHHETHYKE OCOGMHE KOJIOMAHMX CYIICTaHLH,
HHHXOBO HACTIETPHCAIbE 1 ONITHUKA CBOjCTRA
* 00jacHu CTAOHITHOCT KOJIMIHHX CHCTEMA H MPOLIEC Koaryaije

* Knacuukaimja KOIOHIHHX CHCTeMa;

* Moneky apHO KHHETHUKa CBOJCTBA KONOHAHHX CHOTEMa;
* Hae/eKTpHCarbe KOTOWIHHX UecTHIa;

* CraGH/IHOCT KOJIOW/IHHX CHCTeMa M MPOLIECH KoaryJiatje.

Bewbe
* eKCTIePUMEHTATHO OIPE/IH €/IeKTPOKHHETHUKH NOTEHLMjal
KOJIOM/IHMX YecTHIA

Bexbe
* OnpehuBare Hae/leKTpHCaba KOJIOMIHHMX YeCTHLA H
€/IeKTPOKHHETHYKOT NIOTeHLHjaa.

IojaBe Ha rpannun
daza

Teop!
* aHanM3Mpa nojase Ha rpaHULM Basza v NOBPIIMHCKH HANOH

* ofjacuu nojasy aacopruuja

* ne(uHHILIE AJICOPTIIHOHY H30TEPMY

* oGjacHu NpUHLKI XpomaTorpaduje

* ojacHu aacopnuuoHy Xxpomatorpapujy

* onmwe noaeowy xpomatorpadujy

* oGjachu nanupHy Xxpomarorpacujy

* onuue racHy Xpomarorpadujy

* objacHu jOHOW3MEHHBAYKY XpoMaTorpadgujy

Teopn
¢ TTOBpPIIMHCKH HATMOH;

* Azncopruwuja, recopruuja;

* JenHauuHe aJICOPNIIMOHE H30TEpME;
* Tlpumena ajcopnije;

* Xpowmarorpaduja;

* Toaeona xpomarorpadja;

* Xpomatorpadmja na xaptuju;

* Tacha xpomarorpaduja;

* JoHoM3MeHHBauKa Xpomarorpaduja.

Bexbe

* eKCTIEPUMEHTAITHO Pa3/iBaja M JI0Ka3yje jOHE PasTuuuTHM
TeXHUKamMa xpomatorpaduje

* npUKaKe pesy.ITaTe eKCIePUMEHTATHOT Pajia MATeMATHUYKH
BH3YeITHO M J1a 06jaCHH Pe3y.TaTe eKCrepHMEHTAHOT pajia

Bexbe

* Pazapajare 1 I0Ka3uBambe hepu M KOGAITO joHa y31a3HOM
XpomaTorpadujom;

* DpojHATMXOBA a/ICOPMLIMOHA H30TepMa;

* PasnBajare M I0Ka3HBALE CMeEIIE KA/IMH]yMa H 5KHBE CHITA3HOM
Xpomarorpadujom;

*_Pasnipajarbe 1 J0Ka3MBakbe aMMHOKHCE/IHHA XpoMaTorpadujom Ha
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TaHKOM CA0jy;

* OMeKIIaBakbe BOJIE jOHOM3MEHHBAYKOM XPOMATOrpadujom;

* JlemoHCTpaTHBHA racHa XxpoMatorpaduja (y XMrHjeHCKOM Wik
BETEPHUHAPCKOM 3aBOJLY);

* Paspajarbe u JoKasHBaIbE HUKIA H rBOKDA y3asHOM
Xpomarorpadujom;

* Pasnpajame cMele konauapekux Goja xpomarorpadujom Ha
TaHKOM cT0jy.

5. YIIYTCTBO 3A TUAAKTHYKO-METOJUYKO OCTBAPUBAILE [IPOI'PAMA
Ha nouerky cBakor MOJy/1a y4eHHKe YTIO3HATH Ca LHJbEBUMA H HCXOIMMA, M/IAHOM Pajia M HauMHUMA OLIeHbHBaIba.
TIpenveT ce peanisyje Kpo3 TeOPHjCKy HACTABY H BEKGE y yUHOHHLIM, CTICI]ATH30BAHO] YUHOHHIM H XemHjcKoj nabapaTopwju. [Ipenopyka y opraHH3almjuTeopujcke HacTase
Jje n1a ce no Hezesbama peasiusyje ABOUAC TEOPHJCKE HACTABE M OLEJbEIbE Ce HE JIENH, OIHOCHO OCTBAPHBAILY BEHKGH peallusyje ce IBOUAC 110 HE/le/baMa H OJIE/berbe Ce JIe/H Ha
rpyneso o 15 yuenuka. [penopyuenn 6poj uacosa o moaynma 3a rpehn paspen je crenehu:
o Arperatha ctama (20+16 wacosa):
Xemujcka Tepmoaunavika (16+8 uacosa);
XeMHjcka KHHETHKA M PaBHOTEKA y XOMOreHHM H XeTeporeHnM cictemuma (16+8 vacosa);
Hykneapuu npouect (5+2 vaca):
Onrruke meTozte (24+24 vacosa);
Konouanu cucremu (442 vaca);
o Tlojase Ha rpanuiy (asa (20+10 yacosa).
TIprankom peaiusauuje Moy OCIOHHTH Ce HA NPEI3HAILA YUeHHKA W3 QU3HKe, OIILTE 1 HEOPraHCKe Xewmje 1 amaiuThuke xemuje. [peniopyka je sia ce npuinkom
ocTBapHBatba mporpama H3pabyjy 3a1aun koju he ce MPUMErsBATH y NPAKTHYHO] HACTABM H CTPYUHM NIPEAMETHMA. HCHCTHPATH HA CHCTEMATHYHOCTH H IPUMEHH CTEUEHHX
3Hatba Y MPaKCH.
3a camocTaiie BexkOe y4eHHKa I0TPeGHO je MPUIPEeMUTH anapaType u IpoBepy 3Harba yuennuka. [lpeaior camoctaniux Bex6u je cieaehu:
1. Pedpaxtomerpujcko onpelupare % canpiaj uehepa y y3opky.
[Monapumerpujcko oapehupare % canpskaj wehepa y y3opky.
Onpehusarbe canpskaja roxha y y30pky JIMGOCKOBMM KOJIOPHMETPOM (KOJIOPUMETPHJCKH).
OnpehuBarbe canprkaja Gakpa y y30pKy GOTOEIEKTPHUHHM KOIOPUMETPOM.
CnextpodoTomeTpHicko oapeluparbe jora.
Onpehusarbe Rf BpeaHocTH y Xpomatorpauju.
H3pauyHaBatbe KOJHUMHE CYNCTAaHIM HA OCHOBY rpacdHka (ITHKOBA) y racHoj Xpomatorpaduju.
I/I360p MeTos1a M 06/MKa pajia 3a CBAKOT MOJYJ1 ofipeljyje HACTaBHMK y 3aBMCHOCTH OJ HACTABHMX Ca/pikaja M HACTABHMX CPE/ICTaBa, CMOCOGHOCTH M notpeba yueHuka,
MaTepHjaIHKX 1 APYruX yciiosa. Kopuctuti BepGasine MeTo/e (METo/1a YCMEHOT M3/laratba M AMjaslolika METO/Ia), METO/Ie AMOHCTPALIUje, TEKCTYalHO-HIlyCTPATHBHE METO/IE.
Tpennioxenn 06MUM pajia cy GpOHTANHH, PalLy TPYIH, Paily Napy, HHAWBUAYTHH pail.

Nova L

6. YIIVTCTBO 3A ®OPMATHUBHO U CYMATUBHO OUEILUBAILE YUEHUKA

V HacTaBu OpHjEHTHCAHO] Ka IOCTH3akbY MCXO/IA TIpaTe Ce M BPE/IHYjy MpoLec HACTaBe U yuerba, ocThrHyha yueHuKa (MpolyKTH yuera) i concTBenH paa. Hactauuk TpeGa
KOHTHHYHPAHO /ia TIPAaTH HANPEJak yueHWka, KOjH ce Orjie/ia y HauMHy Ha KOjM YHEHWUW MapTHUMIHPajy, Kako MPHKYIbajy MOJATKe, KAKO apryMeHTyjy, eBaiynpajy,
zokymentyjy ura. Jla Gu BpeHoBarbe Giiio 06jeKTHBHO MY (DYHKLMjH yuera, I0TpeGHO je YCK/IaAUTH HHBOE HCXOIa H HAYMHE OLeHHBaIba.
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CymamHBHO OliersHBatbe je BpeanoBarbe nocturyha yueHHKa Ha Kpajy CBaKOre peain3oBaor Mojty1a. CyMaTHBHE oueHe ce 100ujajy H3 KOHTPOAHHX HiH HCMEHHX PAZIoBa,
TECTOBA, YCMEHOI" UCITHTHBAA, CAMOCTAIHMX WJIH IPYIHUX pajoBa yUeHHUKa.

YV (opmaTHBHOM BpeIHOBaHY HACTABHUK Gu Tpebao 1a MpOMOBHLIE FPYNHH JMjAor, 1a KOPUCTH MUTakba Ja 61 reHeprcao nojatke w3 haukux mieja, anv u 1a nomMorse
passoj haukux naeja, aje yuenuumuma nosparte uuopmaunje, a nosparie undopmaimje 106ujene oa yueHuKa KOPUCTH 1a PHIArO/N NOAyUaBaibe, OXpabpyje yueHuke 1a
oLetbYjy KBATHTET CBOT paja. M360p MHCTpyMeHTa 3a JOpMATHBHO BPEIHOBAtE 3aBUCH OJ1 BPCTE aKTHBHOCTH Koja e Bpe/Hyje.
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Hasus npeamera: TPACOJIOTHJA

1. OCTBAPUBAIHE OBPA30BHO-BACITIMTHOTI PAJIA — OBJIMIU U TPAJAILE

PABPEJL:

Teopujcka HacTaa

BexGe

IlpakTHYHa HacTaBa

Hacrasa y Groky YkynHo

11

70 0 0

0 70

2. IWJbEBH YUEIbA:

- VYnosuaBatbe ca OCHOBHHM [10]MOBHMA TPACOJIOrHje;

- Pa3Bujame MHTEpeCOBamA 32 IPOHATAKEHE W MIPHKYTUBAFE TPAroBa;
- Pa3Bujame COCOGHOCTH NAKOBAIbA H IOKYMEHTOBAIbA TPArOBA;

- OcniocobbaBatbe 3a aHalM3y TParoea.

3. TEME, UCXO/IU, IIPENIOPYYEHH CA/IPKAJU U KJbYYHH ITOJMOBHU CAZIPKAJA

Paspen: Tpehin

Toanumby ons vacoa: Teopuja: 74 uacosa;

TEMA

HUCXOaH
Tlo 3aBpuieTky Teme yuenuk he Gutn y cTaiby na:

TPENIOPYYEHHU CAJIPKAJA / KJbYYHU ITOJMOBHA
CAIPIKAJA

YBoay Tpacosorujy

oGjacHH 3Hauaj Tparoa
NI MaTepHjaiy TpoMeHy
ofjacku Besy ca ipyrum Haykama

3Havaj Tpara y GOpeH3HUKHM HayKava;
Tpar kao MaTepujaia npowena;
Tpacosnioruja u apyre Hayke.

Tlojam u cBojcTBa TParoBa

OMNHILIE TPar Kao MPOMeHy Koja je HacTana aenarHouhy
HOBEKa, KHBOTHILE HIIH IIpEZIMETa

o6jachu Be3y Tpara ca KJI

aHaJIM3Mpa KBAIMTET Tparosa

Haunn HacTanka u (yHKuMje Tparosa;
IlpeHoc 1 MocTojaHoOCT Tparopa;
KpuMUHATHCTHYKA PEICBAHTHOCT TPArosa;
Ksanrer Tparosa.

Hojena Tparosa

.

onuie nojav Tpara

OnHLIE Bpeme HACTaHKa Tpara
JeuHmLIe BeUUMHY Tpara
HaBe/Ie MOPEKJIO Tpara
0GjacHH HA4YMH HACTAHKA Tpara
onuie MecTo u3spuierba KJ{

Ionena Tparosa:

- TIpemMa BpeMeHy HacTaHka

— mpema BeJH4MHH (MAKPO W MHKPO TParoBH)

~ NIpeMa yOusbHBOCTH (BHIUBHBH, HEBHIUbHBH)

- Tpema Nopekly (JbyICKH, KHBOTHICKH, GHIbHH, TPAroBn
npeaMeTa, Chiie M ocTanu y Besu ca KJI)

~ npewa HauMHy HACTAHKA (CTATHUKH, HHAMUYKH)

- _npema BpcTH MH(opmaLmje.

Mertoze y Tpacosioruju

0GjacHH NOCTOjatbe NanUIAPHHUX JIMHKjA

OMNHILIE NOCTYNAaK GUKCHPaH-A YHHEHHYHOT CTakba
nprvenn UT snatbe

JeuHmLIe THI Tpara

JlakTuiiockoncke MeTo/ie (Tparosu nanuiapHux JuHuja);
®dororpadeke;

3]1 cumynanmja;

Mukpockonuja;
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OnHlIe KAPAKTEPHCTHKE THIA YeCTHLIA (JOHH, aTOMH,
MOJIEKY/TH, KOJIOHAH 1 Behe uecTulie)
ofjacHu kako ce npunpema ysopak 3a JIHK ananusy

Enextpodopesa;
JIHK ananmza;
DU3NIKOXEMH|CKE METO/E.

* o0jacHu rie ce npuMerbyjy HHCTPYMEHTAHE METO/E Y
Tpaconoruju

Jerexunja u
HIenTHHKANHja TParoBa
TeJeCHHX TeYHOCTH H
JIPYTHX Tparosa

* OMmHIIE MOCTOjarbe Tpara .
* pasiuKyje BpcTe Tpara .
* pasiuKyje ynaisbuBe Tparose .
 OMHIIIE BEPOJIOCTOJHOCT Tpara .

Tparoeu Kpeu, criepme H nibyBavke;
Tparoeu anaka;

Tparoeu cronana;

Tparosy ycaHa, 3y6a, HOKTHjy;

* Tparosu opyha;
* Tparosy BaTpeHor opyskja;
* Tparoeu Bo3uia.

Vaora u 3nauaj caBpemene
TpacoJoruje

* 0GjacHu MOBE3aHOCT TPAcoNIorHje ca GH3UKOM, XeMHjOM, .
Buosnorujom, meanuunom,papmaumnjom, UT Haykom,
TICHXOJIONHjOM, COLIMOJIOTHjOM, IIPABHHM HAKaMa u JApyrum
HayYHHM JHCLMIUTHHAMA

0j

Tpaconorija Kao HHTEPANCUMILTHHAPHA HayKa;
KapakreprcTike caBpeMeHHX TPaceoIOKHX METO/a.

I

4. YIIVTCTBO 3A JJAKTHYKO-METOMYKO OCTBAPUBASE IIPOTPAMA
Ha noueTky cBake Teme yueHHKe YNIO3HATH Ca LIAIHEBHMA H HCXOAMMA, TIAHOMPA/A W HAYHHMA OLEIbHBAIb.

Tpenmer ce peanusyje Kpo3 TEOPHjCKY HACTABY Yy YUHOHHIM H CMELMjaTu30BaHoj yuHoHHIM. TIPUIHKOM OCTBapHBama nporpama ofesberbe ce He aenu. Ilpenopyka y
OpraHM3alMj1 HACTABE j€ /1a CE 10 HeJlesbaMa Peajiu3yje ABoYAC TEOpHjcKe HacTaBe U ojiesberbe ce He aeu. [penopyuenu Gpoj uacosa 1o Temama 3a Tpehn paspen je cienehu:

VBon y Tpaconorujy (4 uaca);

Tojam u cBojersa Tparoa (10 uacosa);

Tlozena Tparopa (12 uacosa):

Mertoze y Tpaconoruju (14 yacosa);

Jletekumja u uaeHTH(UKAIMja TPAroBa TeECHUX TEUHOCTH M IPYTHX Tparosa (26 uacosa);
Viora v 3Hauaj caBpemetie Tpacosoruje (4 yaca).

Tpuaukom peanusaiuje TeMa OCJOHMTH CE Ha Mpe/I3Haka yueHHKa W3 Xemuje, pusnke, pusnuke xemuje, GHONOTHje, HHCTPYMEHTAHE aHAlM3e M MPAKTHYHE HACTaBe.
[penopyka je 1a ce MpWIMKOM ocTBapHBaba nporpama uspabyjy 3azaud koju he ce npuMernMBaTH y NPaKTHYHOj HACTABM W CTPYuHMM npeaMernma. Mucuctuparn na
CHCTEMATHYHOCTH H NIPUMEHH CTEUCHHX 3Hatba Y MPaKCH.

3a camocTaiHe pajoBe yueHHKa MoTpeGHO je MPUIPeMHTH MaTepHjal i NpoBepy 3Haba yueHunka. [Ipesuior Tema camocTanHmx pajosa je cienehu:

1.

No LR WLL

Tpesenraunja ,,CoakH KOHTAKT OCTABILA TPAr™,
Tlpe3eHTanmja TparoBa Jby/ICKOr MOpeKJIa.
TIpe3enTauuja MUKpOTparosa.

TTpuika3s TparoBa nanuiapHuX JIMHKja.

Tpuka3 Tparosa opysja.

TpesenTanmja Tparoa nponacka MeTka.
TpesenTauuja Tparoa B3I,
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H36op merona u obnnka paja 3a cBaky Temy ojpeljyje HACTABHHK y 3aBHCHOCTH O/l HACTABHHX CaJpskaja, CIOCOGHOCTH M NOTpeda yueHHKa, MaTepHjaIHHX H APYTHX YCIIOBa.
KopuctnT BepGaniie MeToae (METoaa YCMEHOT M3/laraiba i AHjallolika MeToa), MeTo/ie IEMOHCTpaLIHje, TEKCTYaTHO-HyCTpaTHBHE MeTozte. [Tpennoxkent oGanuy pana cy

(poHTaHK, pany rPyNIH, pan y napy, HHAHBHIYaTHH paj.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OUEBHUBAE YYEHUKA

V HacTaBu OPHjEHTHCAHO] Ka J0CTH3akby HCXO/Ia NPaTe Ce M BPE/IHYjy MPOLIEC HACTaBe H yuera, NocTHrHyha yueHuka (poJlykTH yuewa) u concteenH pa. Hactaumk TpeGa
KOHTHHYHPAHO Jla NPaTH HANpeJaK yueHHKa, KOjU Ce Orfie/la y HauMHy Ha KOjH YHEHMLM NapTHULMIMPAjy, KakKo MPUKYIUbajy NOJATKe, KAKO apryMeHTyjy, esaiyupajy,
JoKyMeHTYjy HTa. Jla O BpesHOBarbe G1ilo 0GjeKTHBHO My DYHKLM]H yuera, NOTPeGHO je YCKIaAHTH HHBOE HCXO/1a H HAYHHE OLICHHBAbA.

CyMaTHBHO OLICHHBAIE je BPeHOBaHbe nocTurhyha yueHuka Ha Kpajy cBake peanusopane Teme. CyMaTHBHE OlieHe ce J100Mjajy M3 KOHTPONHHX MW MHCMEHHWX PajoBa,
TECTOBA, YCMEHOI HCTIMTHBAH:A, CAMOCTAIHUX WM IPYIHHX PaJioBa yueHHKa.

'V (opMaTHBHOM BpeHOBabY HACTABHUK GMT peaso Ja MpOMOBHILE FPYNHH AMjAlor, 1a KOPUCTH MUTaka Ja OM reHepucao nojatke M3 haukux mieja, anu u 1a nomMorue
pasBoj haukux ncja, faje yueHMIMMa MOBpaTHE HH(OPMALIje, a MoBpaTHE MH(OPMALIHjE 106H]EHE 07l yUEHHKA KOPHCTH 12 MPHAATO/H MO/yvaBate, OXpadpyje yHeHHKe fa
ouerbyjy kBanuter csor paaa. M36op nucTpymenTa 3a opMaTUBHO BPEIHOBAK:E 3aBHCH O/1 BPCTE AKTHBHOCTH KOja Ce BPe/IHYje.
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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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Hasus npeamer.

1. OCTBAPUBAIHE OBPA30BHO-BACITIMTHOTI PAJIA — OBJIMIU U TPAJAILE

OCHOBE KPUMMHAJIMCTUYKE TEXHUKE

PABPEJL:

Teopujcka HacTaBa Bexbe IlpakTHYHa HacTaBa

Hacrasa y Groky YkynHo

v

64 0 0

0 64

2. IWJbEBH YUEIbA:

- VYnosHaeate ca OCHOBHHM MOjMOBMMA KPUMHHAMCTHYKE TEXHHKE;
- OcriocoGbaBatbe 3a MPUMEHy Hay4YHHX METO/IA 32 PEIIABaKbE MPOGIEME KPHMUHATHCTHYKHX TEXHUKA;

- Pa3sujarbe CIocOGHOCTH 3a NPUMEHY HayUHHX METOJIA 33 PETHCTPALIM]Y H ACHTH(HKALIM]Y JIMLLA, JIelieBa H CTBAPH;
- YnosHaBame ca Hay4HO-TEXHHUKMM METO/IaMa 3a OTKPHBakbe, PUKCHPAbe U TyMaueHe MaTePHjaIHHX TParosa;

- Ocnoco6baBarbe yueHHKa 32 CaMOCTAHO PelliaBarbe MpoGieMa Ha MeCTy JieliaBarha;
- Pa3sBujatbe paUMOHATHOT MHLLBEIbA, O0JEKTHBHOCTH, IPELM3HOCTH, TAYHOCTH M CMHCIIA 33 THMCKH Paji;
- Pa3Bujare aHATUTHYKOT MHLIbEH:, IOTHYKOT 3aK/byUHBaHa M MHTEICKTYaHE PajIo3HANOCTH.

3. TEME, UCXO/I4, ITIPENIOPYYEHM CA/IPJKAJU U K/bYYHU ITIOJMOBHU CAJIPAKAJA

Paspen: Yerspru

Toanumy honn yacoa: Teopuja: 64 uacosa;

* onue pasmepHy (ororpadujy
* Onue TeXHHKE H3paje TajHe (oTorpaduje/cHuMKa
* ananusupa netpake dotorpaduje/chnmke

HCXOau TNPENIOPYYEHM CA/IPJ)KAJH / KJbYYHHU ITOJMOBU
TEMA
Io 3aBpiueTKy Teme yueHUK he GUTH y cTamy aa: CAJIPKAJA

Yeoay * oGjacHH 3Hauaj KPUMHHATHCTHYKE TEXHHKE * Tlojam M NpeaMeT KPUMHHATHCTHYKE TEXHHKE;
KPHMHHAJTHCTHYKY * ofjacHH KaKo je M3BpLIEHA N0/1e/1a KPUMHUHAIMCTHYKE TexHHKe | * Tlosiena KpUMMHAIMCTHYKE TEXHHK(
TeXHHKY * Hagejie MeTojle KPUMUHAINCTHYKE TeXHUKe * Merto/ie KPUMHHAIUCTHYKE TEXHHUKE.

© oGjach nojam, 3Havaj H OG/IMK KPHMHHATHCTHUKE « Dotorpadcka kavepa:

dotorpadmje 1 cHimaka * Tlojam, 3Hauaj 1 06U KpHMHHATHCTHYKE doTOTpaduje/cHuMKa;

* uaesie BpcTe oneparusHe (oTorpapuje/cHuMKa * OneparuBHa dororpaduja/cHAMaK:
Kpumunaancrnuka * oGjacHu HauMH K TexHuKe 100Mjarba yBubajHe - ysubajua
dororpaduja dotorpadmie/cuuvka - pasmepna

— TajHa (CKPHBEHOM KaMepOM, MHHHJaTypHOM, ¢a JaJbhHe, y
HORHUM ycii0BUMa);
Wetpaskna dpotorpaduja/cima.

Perncrpaunona u
HAEHTHPHKANHOHA
TexHuKa

* 0GjacHu rojamM KpUMHHATMCTHUKO-TEXHHUKE PerucTpaLmje
ONHIIIE METOIE KPHMHUHANMCTHYKE PErHCTpaLije

06jacHH MocTynak NanuIocKonuje

* ofjacHu nocTynak AaKTHIOCKOMHje

IojamM KPUMHHATMCTHYKO-TEXHHYKE PEerucTpaLmje;
MeTozie KpHMHHAIMCTHUKE PETHCTpalIfje;
TManunapockonuja;

Jakrunockonuja;
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 0Gjachm Mojam 1 OBENEK]E KpHMHHATHCPHUKE

naeHTHOHKALHjE
* OnHLIe NOCTYNAK HACHTH(HUKALHM]E ML HA OCHOBY:
- uprexa
~  nanunapHux InHmja
- ommca

- dororpaduje
- ¢oto pobora u
- rnaca
* oGjachu Texuuky JIHK aHanuze

* Tlojam 1 0BeneKja KpHMHHATHCTHYKE HACHTHpUKALIE;

* Mpaenthdukaimja JMia Ha OCHOBY: LPTEKA NANMIAPHHX JIHHK]a,
onuca, pororpaduje, poro pobora, riaca;

* JIHK uaentudukaumja.

OnepaTHBHA TEXHHKA

* HaBeJle BPCTE JIETEKTOPa H BHJIEO Ha30pa

* 06jacHH NOCTYyNKe KPUMHHATHCTHUYKO-TEXHHUKE KJIOMKe

* aHaM3upa TajHa nMcMa

* onwuiie npuMeHy nomurpada y KpUMHHATHCTHYKO] TEXHULIM

* oGjacku HauuH ynotpeGe u 1eT0TBOPHOCT ENEKTPOHCKE
HapyKBHLE

* JleTeKTOpH — BU/ICO HAaJ30D;

¢ KpHMHHATMCTHUKO-TEXHHUKE KIIOMKE;

* Tajua nucma;

* Ilpumena nonurpada y KpUMHHATUCTHYKO] TEXHULIK;
* EnekTpoHcKa HapyKBHI.

KpnvmRancriaKo-
TeXHHYKA oﬁpaua mecrTa
norahaja

* oGjachu 3Hauaj ysuhaja

* ofjacHu nocTynak oTkpuBarba, PUkcHparba 1 Kopuihera
Tparosa Tokom yBuhaja

ojacku HaumH oGe3Gehuparba Tparoa TokoM yBHhaja
onuuie noceGHe METO/Ie TOKOM Bpliekba ysrhaja

* Veubaj;

* OrkpuBarbe, puKcHpatbe 1 kopuiuherbe TparoBa TokoM yBubaja;
* Haunn o6esGehunarsa Tparosa Tokom ysubaja;

* TloceGHe MeTozIe TOKOM Bpiiekba yBHbjaja.

Hcrpacna Texuuka

oo

onuie caBpemere 1abopaTopHjcKe MocTyrnke
pasnikyje AaGopatopHicky onpemy
* oGjacHu ynotpeby HEBHUBMBHX 3paka y KpUMHHATHCTHUKO]
TEXHULM:
- yarpaeuonenthe namne (UV-3payu)
- undpaupsene nawne (IC-3paiu)
- penaren ypehaju (X-3payu)

* CaBpemenH J1abOpaTOPHjCKH MOCTYIILH H Orpema:

nyna
MHKTOCKOM

* YnorpeGa HEBUAUBMBUX 3paka y KPHMUHAIHCTHUKO] TEXHHLM:

yarpasuosentHe (UV) namne
unpaupsene (IC) ramne
penjrescku ypehaju (X-3paun).

Tpaconoruja

* oGjacHH nojaM H yJI0Ty TPAacoIOruje 1 Tpara
* 00jacHu HAUMH NpOHANAXKEHA Tpara
* onMIIe NOJE/Ty TPAroBa Npema BeIMIHHH
* onMIe NOjieTy TPAroBa npema nopexsy
 ONMLLIE TPAroBe PasIHUKTOr MOpeKIIa:
- Jby/ICKOT Mopeksa
~ KMBOTHHSCKOT NOPEKJIa
~ OuIbHOT Nopeksia
~ TParoBM HaCTa/H ycJie/l NOXKapa U eKCTIosHje
- TparoBM HacTaju JgjcTBoM opyha
- TParoBHM HaCTA/H JIGJCTBOM CHJIE Ha CTAKIIO
- TParoBH HaCTAJIM JIGJCTBOM BaTPEHOT OpyIKja
~_TParoBH ol BO3WJIA _

* Tlojam Tpacosoruje 1 Tpara;

* [IpoHanaxerse Tparosa;

* Tlofena Tparoa npeva BeHIHHH;
* Tlosena TparoBa npema nopeky:

TPAroBH Jby/ICKOT MOpeKJia,
TPAroBH KHBOTHECKOT MOPEKJIa,

TparoBu GHIBHO MopeKia,

TPAroBH KO/ Nokapa 1 eKcIiosmja,

Tparosu opyha,

TPAroBH /IgjCTBA CHJIE HA CTAKJIO M TPAroBM CTaKJIa,
TPAroBH BAaTPEHOT OpyKja

TParoBM BO3MIIA,

TPAroBM Beluara,
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— TParoBH HAaCTaH yclle]l Bellamba ~ TParoBM U3 00JIACTH 3ALITHTE JKHBOTHE CPEIMHE.
- TparoBe U3 OG/IACTH 3AITHTE KHBOTHE CPEMHE - TParoBH NCHXOAKTHBHHX CYTICTAHLIH.
— TparoBH ynotpebe NcHXOaKTHBHHUX CYNCTaHLK
 oBjachu noja ¥ yJ1ory BemrTavesa * Tlojam 1 y710ra KpHMHHATHCTHUKO-TEXHHUKHYX BELITAYeHa;
KpHMHHAIHCTHUKO * OMHLLIE BPCTE KPHMHHAIHCTHUKO-TEXHHUKHX BELITAUCHA * BpeTe KpHMHHAIMCTHUKO-TEXHHUKHX BUITAYCH;a;
TEXHHUKa BellTaueHha * 0GjacHH HAUHH MAKOBaa M 10CTAB/bAkbA TPAroBa ca JIHIA * IlakoBame M I0CTaB/batbe MPE/IMETA M TPAroBa ca Jiuiia MecTa Ha
MeCTa Ha BeLITauerbe BewTauere.

4. YIIYTCTBO 3A JUAAKTUYKO-METOJUYKO OCTBAPUBAIGE ITPOI'PAMA
Ha nouerky cpake TeMe yUeHHKE YTO3HATH Ca LIMLEBUMA M HCXOAMMA, TIaHOM Pajia i HAYHHHMA OLEHHBaba.
TTpenmer ce peanusyje Kpo3 TEOPHjCKY HACTaBY Yy YUMOHHILIM H CrELMjalH30BaHOj yuroHHLW. TTpenopyka y opranusaliji HacTaBe je Ja ce 1o Hele/bama peanusyje ABovac
TEOpHjCKe HACTaBe U ofesbetbe ce He aenu. [Ipenopyuenn Gpoj yacoBa no Temama 3a 4eTBPTH paspea je caeneh
* VYBOAY KPUMMHAIMCTHUKY TEeXHHKY (4 yaca);
¢ Kpumunanucrnuka gororpaduja (12 vacosa);
Peructpaunona u wieHTOUKALMOHA TexHMKa (20 uacoBa);
OnepatusHa TexHuKa (8 uacosa);
KpumuxanucTruko-TexHuuka obpaja Mecra jorahaja (7 yacosa);
Tpaconoruja (32 yaca);
Hcrpana Texnuka (8 uacora);
KpHMHHAIHCTHUKO TeXHHUKa BellTauersa (3 4acosa).

lMpuaukom peanusaliuje Tema OCJOHMTH Ce HAa MpeJ3HaHa yueHHKa W3 (u3uke, (uaMuke Xemuje, Xemuje, MHCTpymeHTanHe aHanuse. [Ipeniopyka je na ce NMpHIMKOM
ocTBapuBata nporpama upallyjy 3aauu koju hie ce npuMerUBaTH y PAKTHYHO] HACTABH U CTPYYHHM NPeAMETHMA. IHCHCTHPATH HA CHCTEMATHYHOCTH M IPUMEHH CTEUEHHX
3Hatba Y MPaKcH.
3a caMOCTa/IHE PajIoBE YUCHHKA MIOTPEGHO j& MPUIPEMHTH MaTCPHjal H POBEPY 3Hama yueHHKa. [Ipeanor TeMa caMoCTanHuX pajiosa je caechu:

1. Tlpukas weme Opranu3aLmje pajia KpHMHHATHCTHUKE TEXHHUKE.

2. TIpe3eHTaunja HEBHALUBIX 3PAKA Y KpHMHHAIHCTHUKO] TEXHHLH,

3. Ilpuka3s kanuGpaione KpHee 3a oapehuBarbe JabiHe nylamwa.

4. Tlpukas dororpadekor anapara.

5. TIpHKas KpHMUHATMCTHYKO TexHMuKe doTorpadmje.

6. Tlpesentaimja ypehaja 3a HohHO ocMatpatbe.
H36op meTona 1 o6nmka paja 3a cBaky TeMy ofpellyje HacTaBHHK Y 3aBHCHOCTH OJ1 HACTABHUX Ca/Ipikaja, CIOCOGHOCTH W NOTpeGa yueHHKa, MaTepHjaiHUX M IPYTHX yc/IoBa.
Kopucruy BepGanue Metoae (METO/1a YCMEHOT M3jlaraka M IMjalolika MeTO/a), METOJIe IGMOHCTpALIHje, TeKCTyalHO-uiycTpaTuBHe MeToje. [Ipeanoxenn obauum paaa cy
(ponTaniu, pany rpynu, pany napy, MHAHBMIYATHH pajl.

5. YIIYTCTBO 3A ®OPMATHUBHO U CYMATHUBHO OUEILUBAIE YUEHUKA

V HacTaBH OPHjEHTHCAHO] Ka JIOCTH3alby HCXOJIa NpaTe ce U BPE/IHYjy MpoLiec HACTaBe U yuera, mocTurHyha yueHuka (MPoayKTH yuera) U coricTBeny paj. Hacrashuk Tpeba
KOHTHHYHMPAHO Ja TPaTH HANpeIak Y4YeHWKa, KOjH Ce Orjiefla y HauMHy Ha KOjH YYEHHUH MapTHLMIHPAjy, Kako MPHKYIUbajy MOAaTKe, KAKO apryMeHTyjy, eBajynpajy,
JIOKYMeHTYjy MTa. Jla Gu BpeiHOBake G110 0GjeKTHBHO MY DYHKLMjH yuersa, NOTPeGHO je YCKIaAUTH HUBOE MCXO/Ia M HAYMHE OLICHHBaIbA.

CymaTHBHO OLICHHBakbE je BPEIHOBAE NMOCTHrHYha yueHWka Ha Kpajy cBake peanmsoBae Teme. CymaTHBHE olieHe ce 100Hjajy M3 KOHTPONHWX WIH MHCMEHHX Pajosa,
TECTOBA, YCMEHOT HCTIMTHBAH:A, CAMOCTAIHUX WM TPYIHUX PajioBa yUeHHKA.
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Y (JOpMATHBHOM Bpe/IHOBAIbY HACTABHHK GH TPEGAIO /1a IPOMOBHIIIE TPYIIHM AMJAION, J1a KOPHCTH TIHTaIa 1a GH TeHEPHCao MojaTke M3 haukux jeja, a 1 a NoMorHe
pa3Boj haukux uaeja, Aaje yueHMLMMa noBpaTHe HH(OPMaLMje, a noBpaTHe HH(OpMaLMje 10GHjeHe O/l yUeHHKa KOPHCTH J1a IPUIIATO/H TO/lyYaBakbe, 0Xpabpyje yueHHKe 1a
oliewyjy KaauTeT ceor pana. M360p nHcTpyMenTa 3a OpMaTHBHO BPEHOBAH:E 3aBHCH O BPCTE aKTUBHOCTH KOja Ce BPE/IHYje.
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Hasus npeavera: IPAKTUYHA HACTABA

1. OCTBAPHUBAIbA OBPA30OBHO-BACIIMTHOTI PAJIA - OBJIMIIU M TPAJAIGE
'V tabenama je npukasan roauuimbupOH/ HacoBa 3aCBaku 00IHK paja

1.I.  OCTBAPUBAIbA OBPA30BHO-BACIIMTHOI PAJIA - OBJIMLIN U TPAJAILE'

HACTABA
e Teopujcka HacTapa BewxGe INpakrhuna Hactasa | Hacrasay G1oky LI SR
1 60 60
11 222 60 222 282
11 444 60 444 504
v 408 60 408 468
'Vkonmko cenporpampeanusyje y “IIKOICKOM cHeTeMy™
12. IPEMA HACTABHOM IUIAHY H IPOTPAMY -IYAJIHO OBPA30BAIbE?
HACTABA "
AR Teopujcka HacTaBa Besxbe TMpakruyna HactaBa | Hacrasa y Gioky YL IO AN VRO
1 60 60
11 222 60 222 282
11 444 60 444 504
v 408 60 408 468

2YKOIMKO ce NPOrpam peajinsyje y CKJiajly ca 3aKoHOM 0 yaqHoM 00pa3oBatby
* [ToTpeGHO je J1a LKO/Ia 1 MOC/I0/IaBALL ETAbHO HCTTAHMPA]Y M YTBPJE MECTO M HAuMH Peallnallije HCXO/1a, i yHeCY UX Y IUIaH peanusaliije yuerba Kpos paz

2. IUbEBU YUEIA:
—  OcnocoGbaBatbe 3a HACTH(UKALM]Y 10KA3HHX MaTepHjana y (GOpeH3HLM;
— OcnocoGbaBarhe 1a 01pe/i 0cOGMHE MaTepHjala M H3BPIIM HHXOBA HCIIMTHBAA Y GopeHsHim;
— Cruuaibe 3uama 3a npuMeHy HayuHHX METO/a 3 Pajt ca NPUGOPOM, ONIPeMOM H ypehajva Koju ce KopHETe y orepaTHBHOj dopensut;
—  OcnocoGbaBarbe 3a NpoHAIAXKEHe, PUKYIIbatbe, PyKoBae, MPUNPeMatbe H aHaH3y Tparoa ca Mecta jorahaja;
~  Pa3Bujarbe BEITHHA 32 CAMOCTAIIHO BPIICHE (POPEH3MUKHX aHAIH3A;
—  Pa3Bujarbe CHCTEMATHUYHOCTH, PELM3HOCTH, CMHCIIA H OJIFOBOPHOCTH 32 THMCKH pajt;
—  Pa3eujarbe aHATMTHYKOT MHLLLIbEH-A, JIOTHUKOT 3aK/bYUHBAISA U HHTEJIEKTYATHE PAJI03HATOCTH,
~ OcriocoGsbaBarse yUeHHKa 1 OBE3Yjy TEOPHJCKA H NPAKTHYHA 3HAMA;
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3. HA3MB U TPAJAILE MOJYJIA IIPEAMETA

Paspen: npBH
Tpajare mozyia
Pe6p HA3MB MOJIYJIA b J(mow;‘y
|| Hacrasay Grioky 60
Paspen: ApYru
Tpajamse Moayia
Pea.Gp HA3HMB MOJIYJIA Pal(qacemgi‘y
1 MarepHjan kao 10ka3 24
2 Martepujanu o MeTana y GopeHsuim 54
3 MarepHjanu o1 kepamuke y GpopeHsuiu 42
4 Marepujanu o1 nonumepa y gopensuum 54
5 Komosuthu marepujanm y gopeHsuum 48
6 Hacraga y Giioky 60
Pa3spen: Tpehn
Pen.6p Tpajarse MoayJia
HA3KMB MOJIYJIA (uacoBu)
1. | Pan dopensmuxix naGopatopmja 12
2. IlpumeHa MHCTPYMEHTATHUX METOJIA 3a MPOHAIAKEHE TPAroBa 96
3. | Tlpuviena crieKTpoxemjcKuX MeTO/la 32 hopeH3uiKa 1aGOpaTopHjcKa HCMHTHBAIb y30paka 180
4. | Tipuvena xpomatorpadhckinx MeTo/a 3a hOpen3HIKa 1aGOpaTOpHjCKa HCTTHTHBAILA y30paKa 60
5. | Tipuvena dopensiike TexHoNOTHjE 3a MpoHanaskerbe W npahetbe Tparosa 9%
6. | Hacrasa y 610Ky 60
Paspen: uerBpTH
Pex. HA3HB MOJIYJIA Tpajame vonyna
6p (uacoBm)
1. | dororpadeka TexHHKa y hOpeH3HLH 48
2. | Jlerekumja u uaeHTndukaimja Tparoa jby/ICKOT nopeksa 120
3. | Jlerekumja u uaenTnduKaLmja Tparoa BATPEHOr Opysija 84
4. | Jlerekumja u uaeHTH(UKALM]a TPAroBa NCHXOAKTUBHHX CYTNICTAHUM 60
5. | Haunnu oTkpuBarba, UKCHPaIba u MakoBarba Tparosa u MMKpOTparosa 96
6. | Hacrasa y 6roky 60
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4. HA3UB MOJYJIA, HCXO/IH, IPEIIOPYYEHH CAJIPJKAJH / K/JbYYHHU IIOJMOBHU CAJIPIKAJA

Paspen: npBH

HA3UB MOJY.JIA

HUCXO
Io 3aBpuieTKy MoyIia yueHuk hie 6uTH y cramy aa:

TPENOPYYEHU CAJPKAJ / KJbYUHU MIOJMOBH CAJIPIKAJA

Hacraga y 6j10ky

NIpUMEHbYje Mepe JIHUHE H KOJIGKTHBHE 3allTHTE Ha pajty
MpUMerbyje Mepe 3allTHTe KHBOTHE CPeJinHe

CnpoBoaH Mepe 6e30€1HOCTH U 31paBiba Ha pay
HICHTH(UKYje BPCTE ONacHoCTH y naGopatopujama
AHAM3UPA CBOJCTBA BAXKHHUX €ICMEHATA H HHHXOBHX JeIHIbCH:A
KOjH e KopHcTe y (popeH3HL

npuMeryje HHGOpMAIOHe TeXHOIOrHje

* Be3beHOCT U 3/1paBibe Ha pajy;

* 3aIUTHTA JKUBOTHE CPe/IHHE;

* V3pouu 1 BpCTe ONACHOCTH y MOrOHKUMa H jlabopatopujama;

* Xemuja enemenara — oapehHBabe CBOjCTaBA HEKHX BAKHHJUX eleMeHaTa
H IbHXOBHX je/IMIbEIba BKHHX 32 GOPH3UKY;

* KomnjyTepcka npeseHTauuja cBOjCTaBa e/leMeHaTa M lHXOBUX
jenumera.
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Paspen: ApYIrH

HA3UB MOJY.JIA

ucxoau
Io 3aBpieTky MOjiy:1a yuennk he GUTH y cTarby Aa:

TIPENIOPYYEHHU CAJIPIKAJ / KJbYUHH IIOJMOBH CAJIPIKAJA

Marepujan kao 1oKka3

cnpoBou Mepe Ge30eaHOCTH U 3/1paBiba Ha pajty
NpUMErbYje Mepe 3allTHTE XKHBOTHE CPEIMHE
NIpUMErbYje Mepe JIHUHE H KOJIGKTHBHE 3allTHTE Ha pajty
MaeHTH(HKYje MaTepHjail Kao 10Ka3

BPLIM NPUKYJbatbe U 0a0Hp METOaaHAIN3e J0KA3ZHHX
Martepujana y Gopensuum

* besGeamocT u 31pasibe Ha pany;

* 3auITHTa JKHBOTHE CPEIMHE;

* Jlokas 1 IOKa3Hu MaTepHjan;

* Tlpukynbaie M 01abHp METO/Ia aHalM3e IOKA3HUX MaTepHjaa y
opensuum.

Marepujaan ox
merana y gopensnun

.o

o/Ipe/iM MaTepHjasie KMjH ce KopucTe y (opeHsnum
0IIpe/IHOCOBHHE MeTalaHa OCHOBY €/IOBaH:a MEXaHHUKOr
onrepehaiba

HCTIHTa HAMOH OZIHOCHO fehopmamje MaTepHjaa

OJIPE/IH KapaKTEPHCTHKE MaTepHjasia HAKOH eaCTHUHHX H
nyacTuuHUX Aedopmaumja

O/Ipe/i 0COOMHE METATHOT MAaTePHja HAKOH HCTTMTHBAHA
3aTe3abeM

oz1pe/i 0coGHHE MeTAIHOT MaTepHjalia HaKOH HCIIHTHBAA
NpUTHCKOM

yrepau TBpaohy meTanHor Matepujana

H3BPLIM HCIIUTHBAKSE Y/1aPOM

OJIpe/IH XKHIABOCT MaTepHjaia

O/Ipe/M 3aMOp MaTepujaa 300r 1e10Baba NOHOBLUBHX
onrepeherba

* Mertas Kao (OpeH3HUKH MaTepHja;

* Tlonamare MeTana y ycnoBUMa J1e/ioBaiba MeXaHHuKor ontepelica;
* Hanon — nedopmariuja Metas:
* Enactuuna u niacthuHa eopmanmja;
* Henurusaibe 3atearem;

* VicnuTHBalbe IPUTHCKOM;

* Hcnutupatbe TBpaohe;

* JKuiIaBoCT, HCTIHTHBAME YAAPOM;

* 3amop marepujasa.

Marepujauu ox
Kepamuke y
dopensuun

OJIPE/IM KEPAMHUKE MaTepHjasle Koju ce KopucTe y popeHsuim
0/Ipe/IM NOHALLAbE KEPAMHUKMX MaTepHjajla HAKOH 1€jcTBa
MEXaHMUKHX, TOMIOTHUX, EEKTPUUHUX CHIA 1 AP,

MCTIHTA N1acTHYHY AedopMaLivjy KepaMHKe Koja H3a3uBa JiomM
H NYKOTHHY

YTBP/IM MEXaHHHKe OCOGHHE HA OCHOBY TOPO3HOCTH KepaMHKe
M3BPUIM QHAIN3Y NOHAIIAHA KEPAMHKE Ha BHCOKHM
Temneparypama

MCTINMTA eJIeKTPUYHE 0COOKMHE KepaMHUKHX MaTepujaia

* Kepamuka kao pOpeH3HiKH MaTepjasl;

* [loHalare KepaMMUYKOr MaTepHjajia HAKOH AEjCTBA PA3IMUHTHX CHIA
(MexaHuuKa, TOMJIOTHA, EICKTPUYHA H JI.)

* Jlom MatepHjasia, nojaBe NyKOTHHA, Y KEPAMHUKHM MaTepHjauMa;

* Tlopo3HOCT KepamHKke;

* HcnuTHBatba Ha BUCOKO] TEMIIEPATYPH;

* Enextpuune ocobuHe Matepujana.

Marepujaim o
nosmmepa y
dopenzuun

YTBP/IM CTPYKTYpY Mosiumepa GuTHY 3a hopeHsuuka
HCTIMTHBAA

OJIpE/IH TOHALUAE TOJIMMEPA HA IOBHLIEHO] TEMIEPaTypH
YTBPIM TYCTHHY M BUCKO3HTET TMOJHMEpa

onpeau nebsbuny 1 TBpOhY nonMMepa

OIpe/IH MIIACTHYHE M elaCTHUYHE AeopMaLinje

YTBP/IM CBOJCTBA MOJMMEPA NPHIHKOM HETOBOT 3aTe3akha H
caBHjarba

* Tlonumep Kao opeH3NUKH MaTepHjan;

¢ CrpykTypa nojumepa;

* TloHauare NoMMEpa Ha NOBHIICHHM TEMIIEPATypama;

* OnpeluBatbe rycTuHe, BACKO3HOCTH, AeBibiue u TBpaohe nonmmepa:
* McnuTHBare enacTHYHHX H IaCTHUHKX Aepopmaituja;

* Hcnurusaibe 3aTe3arba nonumepa;

* HcnutHBare capHjarba nonuMepa;

* Ocobune ryme (TBpsioha, jaunHa Ha KH/1aibe, MOJLYJI €1aCTHYHOCT,
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aHan3Mpa 0COGMHE ryMe Kao popeHsHIKOT MaTepujata

enacTuHoCT).

Komozurnn
MaTepHjain y
dopenznun

O/Ipe/IH KOMIO3HTHE MaTepHjase Koju ce KOpucTe y
hopenzuim

YTBP/IM CTPYKTYPY KOMIO3HTHUX MaTepHjaia GUTHUX 3a
(opensnuKka HCUTHBabA

aHATH3HPA MOHALLIAME KOMIO3HTHUX MaTEpHjata Ha
TOBHLICHHM TeMIepaTypama

ozapeau 3atesHy uspcrohy

ozapeau uBpcTohy Ha MPUTHCAK

YTBP/IM caBHjatbe y UHIbY opeluBatba cBojcTa uBperohe

KomnosuTHH Matepujaiu Kao GOPEH3HUKH MaTepujal;
CrpyKTypa H 0COGHHE KOMMO3UTHHX MaTepHjasia;

TepmutKe METO/IE UCTMTHBAIbA;

Hcnuruparse Ha 3atesarbe;

HcnuTthBare Ha npUTHCaK;

HcenuruBame Ha caBrjarbe y LHJby oapeljuBaiba cBOjeTBa uBpeTohe.

Hacrasa y 610Ky

oo

YTBP/IM MaTepHjail Kao JloKa3
OJIpe/i METO/ly MCTIMTHBAILA M3/IBOJEHOT MaTepHjasa Kao
JoKaza

Tpukynsbarme 10Ka3HOT MaTepHjala, H3/Bajaibe  HCIIUTHBALE
NpHKYIbEHOT MaTepHjana.
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Pazpen: Tpehn

HA3UB MOJY.JIA

uCcxonx
Io 3aBpieTKy MOjiy:1a yuenHk hie GUTH y cTarby Aa:

TIPENIOPYYEHHU CAJIP/KAJ / KJbYUYHHU IIOJMOBH CAJIPIKAJA

TIpUMeIbyje Mepe JHUHE U KONEKTHBHE 3aLITHTE Ha pajty
npuMerbyje Mepe 6e30e1HOCTH H 31paBiba Ha pajLy

* BaurmaTa na paity u salITHTA KUBOTHE OKOHHE;
* Paay dopensuikoj naGoparophia:

aHaM3upa pajt y opensuukoj aGopartopuju - GanncrHka
Pan popensnuxnx M3BPLIM aHA/IM3Y CreUMpUUHOCT PeskMMa M METOJIa pajia - ¢usnukoxemujcka naGopatopuja
nabopartopuja W3BPLUK aHAIU3Y MPONUCE U Y3KHOCTH Y pajy ca oBnathenum - JIHK naGoparopuja
CITyKOCHUM THIIAMA - nabopatopuja 3a o6pay HOTO M BUICO TOKyMEHTalHje
- naGopaTopuja 3a aHaIM3y JOKyMeHaTa
- _11aGopaTopuja 3a NCHXOJIOLIKA TeCTHPAbA.
[IPUIIPEMa 1 KOPHCTH MHCTPYMEHTE 33 HABE/CHE METORE * Pe(paKToMeTpHicKa MeTOA aHATH
Tpumena MpoBepaBa HCMPAaBHOCT HHCTPYMEHATa * TlonapumerpHjcka MeToa aHaIH3e;
HHCTPYMEHTAJIHHX KOPHCTH HHCTPYMEHATE 3a NPOHANIAKEHHE TPAroBa Ha MECTY * Kosopumerpujcka MeTo/1a aHasu3e.
meroja 3a Jlelapaa
nponanaKene BpUIH pePAKTOMETPHCKY aHATTH3Y
Tparosa BPUIH NOIAPHMETPH]CKY aHAIH3Y
BPLIK KOJIODHMETPHICKY METOJIA aHAIH3
Tipuvena NIpHMeIbyje 10CTyaK 1a60pATOPHICKHX METOAA HCIHTHBAILA | * ATOMCKa alicopILuONa CHeKTpOGOTOMETpHa;
CTIEKTPOXEMHCKHX y3opaka « IC criexTpodoTomeTpHja;
MeToaa 32 opensuuKa [ * W3BE/E NPUNPEMy y30paka 3a (hOpeH3HHKy aHanu3y * MaceHa CriekTpoMeTpHja.
snaGoparopujeka BPLIM QHAJIH3Y y30paKa npema Hajlory
HCIHTHBAMA Y30PAKA
Tpumena W3BEJIE racHy XpoMarorpadeky aHanusy * Tacua xpomarorpaduja;
Xpomarorpacknx M3BE/IC TAHKOCIIOjHY XpoMaTorpadicky aHanusy * TaskocnojHa Xxpomatorpaduja.
MeToja 3a popensHuKa ypanu nopeherse obpahennx pesysnrara ca pedepeHTHAM
snabopaTopujcka BPEAHOCTHMA M3 (HOPEH3UUKHX KaTaora

HCNUTHBAILA Y30PAKA

Ipumena gpopensutike
TexHosiorHje 3a
NPOHATAKEHE H
npaheme Tparoa

M3BPLIM aHAIM3Y NOCTYMaKa y JOPeH3HLM BE3aHHX 3a:
CeM3MHKY, MoXKape, XaBapuje, eKCriosuje

WIBPLIM NIAKOBAILE, UyBaILe, OGEICHKABAILE, KOHICPBUPAILE H
TPAHCTIOPT y30paka

¢ Tlponanaxerse U npaherbe TPAaroa HaCTaIMX y APYMCKOM, Ba31yLIHOM,
JKeNIe3HUYKOM 1 pevHoM caobpahajy:

* Tponanaxerse 1 npaherbe TParoBa HACTATHX yCEN: CEH3MUKE,
XaBapje, 110yapa, eKCILIo3mje.

Hacraga y 610Ky

YTBP/H TPar Kao J10Ka3
OJIPE/IH METO/ly aHAH3E Tpara Kao JI0Ka3HOr MaTepHjana

* TlpuKynbatbe TParoBa Kao J0Ka3HOT MaTepHjana;
* HcnuTHBatbe TParoBa ONTHYKMM U XpOMATOrpa)cKMM MeTO1aMa.
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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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Pazpen: YeTBPTH
HA3UB MOJY.JIA Lo TIPENIOPYYEHHU CAJIP/KAJ / KJbYUYHHU IIOJMOBH CAJIPIKAJA
Io 3aBpiieTKy MOjLysia yuenuk he GuTH y cTamy a:
* cnpoBosu Mepe Ge30eHOCTH U 3/1paBIba Ha pajy * besGeamocT u 31pasibe Ha pany;
* [pUMerbyje Mepe 3aliTHTE XKHBOTHE CPeInHe * 3awTHTa KHBOTHE CPEMHE;
* auanusupa onepatusHy dororpapujy * Oneparusa otorpaduja:
* ypanu: ysubajny, pasmepHy u Tajuy dororpadujy - ysubajua
* aHanu3upa ucrpaxuy dororpadujy - pa3smepHa
®ororpaeka P - . ) )
Texmuka y YPaau: MHKPO, Makpo H hoTorpacdujy HeBHTHBHM 3paiiva - TajHa (ckpuBeHa Kaviepa, MUHHjaTypHa Kavepa, doTorpaduja ca
[y —— JlasbhHe, ¢)0Torpad?uja y HONHKM ycrioBHMa);
* Hcrpakna dortorpaduja:
- muKpo doTorpadmja
- Makpo pororpapuja
- (ororpaducare HeBHILUBUM
—_spaunva (UV, IC, X —3paun ).
© ananusupa TparoBe JbyICKor nopeka  Tparosy nanunapHux aunuja;
¢ nponalje Tparose Jby/ICKOT MOpeKsIa * Tparosu Kpsu;
Jlerexunja n * ypaau pUKCHpabe TParoBa Jby/CKOr Nopekia * Tparoeu nibysauke:
wienTHpHKaNAja * YPaau NakoBame TPAroBa sy ICKOr MopeKaa * Tparosm nnaka;
TParoBa JbyACKOr * ypajau TPaHCTIOPT TParosa Jby/CKOT MopekIa * Tparosu cTonana;
nopekaa * Tparosu ycaua:
* Tparoewu 3yba;
* Tparosi HOKTHy.

R  ananusupa Tparobe BaTPEHOT Opykja  Tparosh opyskja Ha MecTy H3BpIIICHa;
Jerexunja u . S . T o
A nponalje Tparose BaTpeHor opyxkja ) ParoBH Ha CaMOM BaTPeHOM OpYIjy;

* ypanu (pUKCHpalbe TParoBa BapTeHOr Opyskja * TparoBu Ha U3BPILHOLLY;
Tparosa gatpenor . j * Tparoeu opyskja Ha KPTBH.
opymja YPa/H NaKoBaIe TPAroBa BATPEHOT Opykja p PYK p

*_TPAHCIIOpTYje TParoBe BATPEHOT OpyIKja

.

Jerexunja u
nieHTHHKANN]ja
Tparosa
NCHXOAKTHBHHX
cyncranmu

AHAIM3UPA TPAroBE CHXOAKTHBHHX CyNICTAHIH
npoualje TparoBe NCHXOAKTUBHUX CYTCTAHLHA

ypaau pHKCHpare TParoBa NCHXOAKTHBHHX CYNCTAaHLM
YPaH NaKkoBame TPAaroBa NCHXOAKTHBHHX CyNCTaHLH
TPAHCTIOPTYje TPAroBe NCHXOAKTHBHHX CYIICTAHLM

* TparoH akoxosa;
* Tparoeu kodenH:
* TparosH HHKOTHHA;

* Tparosm mapuxyane;

* Tparosu nekosa;

* TparoBu omacHuX apora.

Haunnu oTkpuBama,
dukcnpama n
NAKOBAKA TPATOBA K
MHKpOTparoBa

OTKpH€ TPAroBE M MUKPOTPAroBe

YPajiu: MHCaOHY PEKOHCTPYKLIH]Y, MPErJie/ia FOJMM OKOM,
YpajH nperJie/t JiyroM Tparosa 1 MHKpOTparoa

ypanu: makpooTorpadujy, ycucaBatbe, yrujare, Kauekwe Ha
€/IEKTPHUHH LITAN, JIETUbEH:E HA JICTUBUBY TPAKy 1 CTPYTame
TParoBa W MHKpOTparosa

YPai NaKkoBame TParoBa  MHKPOTParoBa y: enpysere,

 OTkpuBatLe TPAroBa n MUKPOTparoBa:
- MMCAOHa PEKOHCTPYKIIHja
- TperJiel rouM OKOM
- npersiea aynom;

 (DUKCHaKbE TPAroBa H MHKPOTPAroBa:
- makpodororpapujom
- _ycwcaBarbe
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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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1.

Hasus npeame NPEAY3ETHHIITBO

OCTBAPHBAIbA OBPA3OBHO-BACIIMTHOT PAJIA - OBJIMIIU U TPAJAILE

HACTABA
PA3PE]] Teopujcka BexG [pakTuuna Hacraga y TIPAKCA YKYIHO
HacTaBa e HacTaBa Gnoky.
il 0 64 0 0 0 64

Haromena: y TaGen je npukasan roauinisH o/ 4acosa 3a ceaky 06MK pana

2.

3.

HUJ/bEBU YUEIbA:

- Pa3sBujare MOCTOBHUX M MPE/TY3eTHHUKHX 3HAHA, BELITHHA W NOHALIAA;

— Pa3Bujame npely3eTHHUKHX BPEHOCTH H CIOCOGHOCTH /1a Ce MPeno3Hajy npey3eTHHYKe MOryHOCTH y JIOKaHOj CPEINHH H Jefyje y CKIaty ca THM
— PassHjarbe MOC/IOBHOT M NPElY3eTHUUKOT HAYHHA MHULLbEHA;

— Pa3Bujambe CBECTH O CONCTBEHUM 3HAKHMA H CIOCOBHOCTHMA H J1a/boj MPO(ECHOHANTHO] OpHjeHTaLIH]H:
— Pa3sBHjarbe CBECTH O yJI03H KOPIIOPATHBHOT NIPE/1y3eTHHIITBA Y CABPEMEHOM T10CII0BAkbY:

— OcnocoG:baatbe 3a aKTHBHO TPAKeHe N10¢/1a (3ar0LbaBatbe H CaMO3aNONLbaBathe);

- OcnocobbaBaibe 3a M3pajly jeIHOCTABHOT MJIaHa MocyIoBakba Majie pHpme;

—  MynTHAHCUMIUIMHAPHHI NPHCTYTI M OPHjEHTalIHja HA NPaKCY;

— Passujarbe 0CHOBE 32 KOHTHHYHPAHO yuere;

— Pa3sBHjare 0IrOBOPHOT OZIHOCA IPEMa OUYBakY NMPHPOJHKX PECYPCa M EKONIOIIKE PABHOTEKE.

HA3UB U TPAJAIE MOJIYJIA IIPEAMETA

Pa3zpen: 4eTBPTH

Pen.6p HA3MB MOJIVJIA Tpajame moztyia (dacos)

Tlpe/y3eTHULITBO W MPe/ly3eTHUK 10

PaszBujarbe 1 MPOLEHA NOCTOBHHX HJICja, MAPKETHHT MUIaH 16

‘Vnipapsbaibe M OpraHu3alyja, NpaBHU OKBUP 32 OCHHBAIbE H (DYHKLMOHHCAILE EATHOCTH 18

ExonoMHja 0c10Barba - puHacHjckn uiar 16

RS

VueHHuKH NpojeKaT — Npe3eHTaLKja MocIOBHOT MaHa 4
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4. HA3UB MOAYJIA, UCXO/IU, MPENIOPYYEHH CA/IPJKAJH / K/bYYHHU IIOJMOBH CAJIPIKAJA

HA3HUB MOAYJIA

HCXOIN
Io 3aBpierky MozyJia yuenuk hie GuTH y cramby ja:

TNPENOPYYEHH CAZIPKAJ / KJbYYHH TOJMOBH
CAIPKAJA

Tpeay3eTHHINTBO H
Npey3eTHHK

NpHKAJKE a/IeKBATHE NPHMEPE NPEIy3eTHHLITBA U3 JIOKATHOT
OKpYIKetba

CKHMILIMPA KapaKTePHCTHKE MPe/ly3eTHHKA

NpeseHTyje 3Hauaj MOTHBALMOHHKX (haKTOpa y NPe/Ly3eTHUILTBY
JI0Be/Ie y OZIHOC MOjMOBE HHOBATUBHHOCT, NPE/ly3HM/LHBOCT H
Npe/ly3eTHHIITBO

TPHKAKE WIEMATCKH PA3THYHTE HAUMHE OTIIOUHIbAtba TOCIIA Y
JIOKJIHOJ 3ajeAHHLIA

npeseHTyje 3Hauaj KOPMOPATHBHOI MPE/TY3CTHHIITRA 38 yHanpeheme
nocsoBama

Tlojam, pa3Boj u 3Hauaj Mpeay3eTHHIITBA;

Tpodut M KapaKTEPUCTHKE YCIICLIHOT NPE/ly3eTHHKA;
MoTHBH Npe/y3eTHHKa;

KopropaTiBHO 1pe;1y3eTHHIITBO.

PasBujame n npouena
NOCJIOBHHX HJeja,
MAPKETHHT IJIAH

TPUMEHH KpeaTHBHE TeXHHKe H30opa, celleKiije U BPeHOBaba
MOCJIOBHUX Hjeja

npHKaKe canpkaj M 3Hauaj GU3HHC NyaHa

ueTpakk MeljycoGHo 1eioarbe (pakTopa KojH yTHUY Ha TPKHIITE:
LeHa, MPOU3BO/1, MECTO, MPOMOLIMjA U JIMUHOCT

NpUKYMH W aHaTH3Hpa MHQOpMAIHe O TPAHIITY 1 pasBHja
HHJIMBHTYaIHY MapKETHHI CTpaTertjy

pasBHje CAMOMNOY3/1arbe y CPOBONeHsY TEPEHCKHX HCTIMTHBAH:A
CaMOCTA/THO M3PA/I MAPKETHHT M1aH Y NPHNpeMH GH3HUC iaHa
Npe3eHTYje MAPKETHHI I1aH KAO 10 CONICTBEHOT GH3HHC niana

Tparatbe 3a OCJIOBHHM Hjejama;

TTpouena nocsoBHKUX MOryhHOCTH 3a HOBH NOCIOBHU
To/yXBar;

SWOT ananusa;

CrpyKkTypa OU3HHC M1aHa ¥ MAPKETHH M/1aHa KO HeroBor
nena;

EntemenTi mapketunr mikca (STT) — (npomseon/ycayra, uewa,
KaHa/In IMCTPUOYLIMje, NPOMOLIMja, JIMYHOCT);

Pajt Ha TepeHy-HCTpakHBakbe TPKHUIITA

TpesenTaumja MapKeTHHT MtaHa 3a ofabpaHy GU3HHC HAE]Y.

Vupasmame n
opranmzaunja, npasun
OKBHD 32 OCHHBaM-€ H
dynkunonuncame
JeIaATHOCTH

nprKake 0COGMHE YCNIEUHOT MeHauepa

TpE3eHTYje NPOU3BO/HY CTPATETHjy H NPOU3BOIHH NPOrpam
npukaxe (ase pazBoja HOBOT NIPOU3BOA

NpE3eHTYje 0CHOBE MCHAUMEHTA YCYra/IPOH3BOAILE

TPUKaJKE Ha jeIHOCTABHOM NPUMEPY 0jaM M BPCTE TPOLIKOBA,
LIeHy KOUITaba U MHBECTHLIHje

NpyKake 3Ha4aj NPOU3BO/IHOT MIAHA W W3PAJIH NIPOU3BOIHH TUIaH 3a
concTBeHy GU3HHC HEjy y HajjeIHOCTaBHH]eM OOJIHKY (CaMOCTATHO
WK y3 oMoh HacTaBHuKa)

Npe3eHTyje 3Hauaj nIaHupara U 01abupa JbyICKHX pecypea 3a
notpede oprauusauuje

KOPHCTH raHTOrpam

pUKake 3Hauaj HHPOPMALHOHHX TEXHONIOTH]a 3a CaBPEMEHO
nocsoBame

NpHKAKE Ha MPHMEPY BAKHOCT HEMPEKHAHOT HHOBHPaHa
NIPOM3BO/IA WIIH yCITyra

n3abepe HajIIOBOILHU]Y OPraHHU3aLMOHY U npaBHy Gopmy

MeHaumeHT (yHKIMje (1aHHparbe, OpraHu3oBate, Bohere u
KOHTpOJIA);

OpraHu3atuja NpOM3BOJHKX CHCTEMA:
Tlojam u BpCTe TPONIKOBA, LIEHA KOMITAMba;
Husecruumje;

MeHauMeHT NPOM3BO/IHE - YNPaBIbae NPOU3BOAHHM
NpoLECOM/YCITyroM;

Vnpasibatbe Jby/ICKMM pecypcuma;

VnpaBJbatbe BPEMEHOM:

HHAKeHEePUHT BPEIHOCTH;

Hindopmaumone Texionoruje y nociosaisy;

ITpaBHu acnekT nokperarba GH3HMCa.
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* W3paj]M M NPE3eHTYje OPraHN3aLMOHH TJIaH 3a CONCTBEHY GH3MHC

nuejy

* CAYWHH WJIH TIOMyHH OCHOBHY TOCJIOBHY JIOKYMEHTALH];

* cacTasu GUAAHC CTalba Ha HAjjeAHOCTABHIIEM PUMEPY  Bunanc crama;

* cactaBy GHJIaHC ycriexa M YTBP/H MIOCJIOBHH Pe3y/ITaT Ha * bunauc yenexa;
HajjeIHOCTaBHH]EM PHMEPY * Bunanc TokoBa rotosune (cashflow);

® HanpaBH pa3iMKy usmehy npuxoaa M pacxosa ¢ jeaHe cTpaHe u * Tlpesiomua Tauka peHTaGHIHOCTH:
NPUIIMBA M OJUTMBA HOBLIA Ca IPYTe CTPAHE HA HajjeIHOCTABHUjeM * M3Bopu dunancuparsa;
npumepy * WucTutyimje 1 MHGpacTpyKTypa 3a MOApIIKY

. ¢ u3pauyHa npar peHTabHIHOCTH Ha je/IHOCTABHOM NPHMEpY NIPE/ly3eTHHIITBY;
Exonomuja nociosama - . ) ! N o R . — i

Hase/le Moryhe HauuHe (pMHaHCHPatba CONCTBEHE JeNaTHOCTH TTpunpema u npesenrauuja GUHAHCH]CKOT MlaHa.

dunacujekn nian . .
* uHpopmuLIe ce y 0aroBapajyhumM HHCTHTY1IMjaMa O CBHM

PeJIeBaHTHHM NUTabUMA OJ1 3HAUaja 32 NOKPeTatbe Ou3HUCca

* naeHTHhHUKYje HauMHE 3a O/IPIKABALE JIMKBU/IHOCTH Y TOCIIOBakY
npenyseha

* cactaB (PMHAHCHJCKH T1aH 32 CONCTBEHY GH3HHC HJE]y CAMOCTAITHO
WK y3 nomoh HacTaBHUKa

* npeseHTyje QUHAHCH{CKH UIaH 3a CBOjy OW3HMC HAEjy

 cavocTanHo uH y3 novoh HacTaBHHKa 7ta oBexke che ypahere * Vispana 1eTOBUTOr GH3HIC TaHa 3 CONICTREHY GH3HNC HAC]Y:
. J1enoBe GH3HHKC MuiaHa ¢ TlpesenTaimja nojeMHAYHUX/TPyHUX
YueHHUKH npojeKaT — . 5 . M .
B * W3pajl KOHauaH (jeIHOCTaBaH) GU3HMC M1aH 3a CONCTBEHY GH3HUC * GM3HHMC IJIaHOBA W JIMCKYCH]a.
pe3eHTANHja MOCTOBHOT "
naana ey
* npeseHTyje GU3HHC MTAH y OKBUPY JABHOT Uaca W3 NpeaMeTa
PE/y3eTHHIITBO

5. YIIYTCTBO 3A JTUIAKTHYKO-METOJAUYKO OCTBAPUBAIGE ITPOIPAMA
Ha noueTky cBakor MOjIy’1a yueHHKE yTO3HATH Ca IM/bEBUMA M MCXO/IMMA HACTABE, O/IHOCHO yueHba, MIIAHOM Pajia i HauMHHMA OLICHHBakba.
Tpeamer ce peanusyje Kpo3 BeKGE y yHHOHHLM, CHELMjaIM30BaH0j yuHOHHLM. TIPHIIMKOM OCTBapHBaiba NPorpama Ojesbelbe ce A€M Ha rpyne o 15 yuennka.
V ToKy peanusaLije MOJy.1a OCJOHHTH Ce HA MPE/I3HAbA YUEHHKA H3 COLMOIOTHje ca npaBuMa rpahjana. HacTaBHuk npunpema noTpeGHe eniemMeHTe 3a BeXKOY. 1CMOHCTPHPA
Paji Ha paHOM MECTY Ha, MPaTH Paji y4eHHWKa Ha PaJIHOM MECTY M yKasyje Ha rpeiike npu pajy. Paaue 3anatke Be3suBaTH 3a KOHKpeTHY BekOy.
[Mpusnkom peanusaumje mozysia Ipeay3eTHHINTBO i NPeAy3eTHHK YUSHHLM Tpeba J1a ypajie jeaan NPojeKTHH 3aJaTaK:
1. Ilpumep yCrieWwHOr npe/ty3eTHUKa (HNp. NO3BaTH HA Yac rocTa — NPEy3eTHAKA M Ha OCHOBY HErOBOT HCKYCTBA yueHHLM Tpeba 1a M3paaHTH NPO(HI H KapaKTepHCTHKE
npeayseha/komnanuje).
Tpunukom peannsaumje Moayia Passujare H NPoIeHA NOCIOBHHX HEja, MAPKETHHT IVIAH yUeHULM TpeGa j1a ypajie 1BA NPOjeKTHA 3a1aTKA:
1. Tlpe3eHTainja MapKeTHHT M1aHa 3a ogabpaty GU3HHMC Hiejy (HNp. NPENOPYYHTH yUeHHLIMMA 1a OU3HUC HJeje Tpake y OKBMPY CBOT MOJPYUja pajia ajlk He HHCHCTHPATH
Ha ToMe).
2. TlpesenTauuja MapkeTHHT rU1aHa 3a oabpany Gu3HHMC Hiejy (HNp. N0KELHO je OpraHU30BaTH NMOCeTy MajiuMm npestysehinma koje ce Gase nocsiosuma y ciiyx6u Gopensuke
y okeupy e he ce yueHHun HHpOPMHUCATH O HauKHY /1e/I0Bakba M OTICTaHKa TOT npety3eha y Toj AeaTHOCTH).
[Mpunkom peanusaimje Moysia Ypasibare H OPraHH3anHja, IPABHH OKBHP 32 OCHHBAIE H (YHKIHONHCAIbE 6]
3a/1aTaK:
1. MeHauMeHT MpPOM3BO/LE - YIPAB/bathe MPOM3BOAHNM MPOLECOM (HMP. JaBaTH yIyTCTaBa yUCHHUMMA I/1e M KaKo Ja Johy 10 Heonxoauux uHpopMauuja, KOpUCTUTH

HOCTH yueHHUHM TpeGa /1a ypaje jeaan npojeKkTHH
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CcajToBE 3a NPUKYIUbake HHPOPMALHMja (WWW.APT.gOV.TS. , WWW.SME.ZOV. IS. U APYTH).
Tpunukom peanusaumje Moaysia Exonomuja noc;ioBama - GUHACHJCKH NUIAH YueHHLM TpeGa 1a ypajie 1BA NPOjeKTHA 3a1aTaKa:
1. M3pana Gunanca ctama (HNp.KOPUCTHTH HajjeHOCTaBHHje Tabeie 3a u3paay GuiiaHca cTamwba).
2. Wspana Gunanc ycniexa (Hnp. KOpUCTHTH HajjeaiHOCTaBHHje TaGese 3a u3pajty Guianca ycnexa).

Tpunukom peanusaiije Mo/y/ia YaeHHUKH NPOjeKAT-NPEe3eHTANN]A NOCIOBHOT IJIAHA YUCHHIM Tpeba /1a ypajic jelaH NPOjeKTHH 3a1aTaK:
1. M3pana 1 npesenTanuja UEIOBUTOr GU3HKC MJlaHa 3a CONCTBEHY GU3HMC Mejy (HNp. NO3BATH HA JaBHM Yac YCTEIHON NPe/ly3eTHHKA, MPEICTABHUKE LIKOE, JOKATHE
camoynpase 1 GaHaKa 32 NPOLLEHY PEATHOCTH H HHOBATHBHOCTH GU3HHC N1aHa)
V OKBHpY MpPOjEKTHHX 3a/1aTaka NOTPEGHO je reHepHcaTH I0KYMEHTalHjy (CBE OHO ITO MPOjeKTHA 10KyMeHTalja Tpeba 1a canpin).
H360p metona 1 06/MKa pajia 3a cBAKK MOy oipeljyje HacTaBHHK y 3aBUCHOCTH O/ HACTABHMX CajIpykaja, CNOCOBHOCTH M MoTpeda yueHHKa, MaTepHjaIHUX M APYTHX YCI0Ba.
Kopucruy BepGanue Metoie (METO/1a YCMEHOT M3/laraka M IMjalolika MeTo/1a), MeTO/le IEMOHCTPALIMje, TEKCTYalTHO-HIyCTPAaTHBHE METO/Ie, METO/e MPOjeKTHUX 3a/1aTaka.
[peanoskenn oGy paaa cy GppoHTanHu, pajiy rpyn, pajy napy, WHABUYaTHH pajl.

YINYTCTBO 3A ®OPMATHBHO U CYMATHBHO OLUEBUBABE YYEHUKA

V HacTaBM OpHjEHTHCAHO] Ka IOCTH3akby MCXO/IA MpaTe Ce M BPE/IHYjy MPOLECHA CTaBe M yuerba, nocThrHyha yueHuka (Mpo/lyKTH yuera) u concTeenH paa. HactaBuuk Tpeba
KOHTHHYHPAHO /1a TIPAaTH HANPEJaK yueHWKa, KOjH Ce Orjieia y HauMHy Ha KOjM YHeHWUW NapTHUMIHPajy, Kako NMPHKYINbajy MOJATKE, KAKO apryMeHTyjy, eBaiyupajy,
JokymeHTyjy uTa. Jla G BpesiHOBakbe GUlo 0GjeKTHBHO M Y (yHKLMjHYUeHba, MOTPEGHO je YCKIaUTH HUBOE MCXO/Ia M HAYMHE OLICHHBAHA.

CymaTHBHO OlieHHBaIbE je BpelHOBamke nocTuriyha yuenuka Ha kpajy cBake peanusopaue Teme. CymaTHBHE OlleHe ce 100Mjajy M3 KOHTPOIHHMX WM MUCMEHHX PajloBa,
TECTOBA, YCMEHOI HCIIHTHBAbA, CAMOCTAIIHHX HIIM IPYITHHX PajloBa yueHHKa.

V (opMaTHBHOM BpEIHOBAY HACTABHHK OW TPeGasio Ja MPOMOBHLIE FPYITHH Mjasior, 1a KOPHCTH NUTama Ja O1 reHepycao nojatke u3 haukux uieja, anu u Jaa nomorxe
pa3Boj haukux uaeja, a je yueHuumMma noppatHe HHopmalmje, a noppatHe uHpopmalmje 1061jeHe 011 yueHHKa KOPHCTH Jla PUIAroaM Nojlyuasare, 0Xpabpyje yueHuke 1a
ouemyjy keanuter csor paza. H360p nHcTpymenTa 3a JOpMaTHBHO BPEHOBakLE 3aBUCH O/l BPCTE AKTMBHOCTH KOja Ce BPE/IHYje.

H360p uHcTpymeHTa 3a hOPMATHBHO BPEIHOBAKLE 3aBHCH OJ1 BPCTE aKTHBHOCTH Koja ce BpeaHyje. Kana je y nuTary M3paja NpojeKTHOT 3a/1aTKa MOJKeE Ce MPUMEHHUTH ,ueK
JMeTa” y KOjoj Cy MpHKA3aHH HWBOM NOCTHrHYhA yueHHKa ca NoKasaTe/biMa HCIyHEHOCTH, & HACTABHHK TPeba J1a 03HAUM MOKa3aTeb KOjH OAroBapa MoHaliaky YUeHHKa.
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B2: U3BOPHU CTPYYHH MPOTPAMU

Hasus npeamera: BE3BEJHOCT U 3PABJbE HA PALY

1. OCTBAPHUBAILE OBPA30BHO-BACIIMTHOI PAJIA — OBJIMLU U TPAJAILE

PA3PEJT:

TeopHjcka HacTaBa BeskGe IlpakTHyHa HacTaBa

Hacrasa y 60Ky VkynHo

1

70 0 0

0 70

2. [IUWJBEBU YYEIA:

- HsrpahuBaibe cTBapasaukor M OArOBOPHOTr OJHOCA MpeMa pay W CpeaCTBUMA paja;
~  OcnocoBbaBare yUeHHKA 3a CAMOCTAIHY MPUMEHY H MOIITOBAME MepPa H HOpMaTHBa 6e30€/IHOCTH H 3/1paBjba Ha Pajty;

~  Vno3HaBatbe Ca IITETHUM areHCHMa PajiHe CPE/IMHE KOjH 10BOJIE 10 NPOpECHOHAIHUX 060betba H TPayMaTH3Ma Ha pajty;
—  CxpaTarbe 3Hauaja 3/1paBe pajiHe H XKHUBOTHE CPE/IMHE:

- OcniocobhaBatbe yHeHHKa 3a MPHMEHy Mepa 3aLITHTE MpH YTIPaBbatby OTIafoM:
- PasBujare pa/HKX HaBUKa M PAIHE KYJITYPE Ca LIMJBEM OUYBakba 3/PaBiba H 3alITHTE KHBOTHE CPEIHHE;
- BacnuraBaise yuenuKa 3a oipykaBarbe XHTHjeHe PaJHOT H JKHBOTHOT MPOCTOpA;

~  CTvuame HaBMKa KyJTYpPHOT NOHallaba y pajy H kKHBOTY:

- Bacnurasare 3a XymaHe 1 3/paBe 0/1HOCE NPeMa pajly, PajiHoj M JKHBOTHO]j CPEIMHH.

3. TEME, MCXO/U, IPENOPYYEHHU CAJIPIKAJU U KJbYUHHU ITIOJMOBHU CAIPIKAJA

Paspen: Apyru

Tonursn pown vacosa: Teopuja: 70 wacosa;

TEMA ucxoau NPENOPYYEHH CAZIPKAJH / KJbYYHHU IIOJMOBHA
Tlo 3aBpuieTKy Teme yueHuk fie GuTH y crarby ja: CAJIPIKAJA

« 0GjacHu npeMeT U3yyaBarba H 3Hauaj 6e36eHOCTH W 3/1paBsba Ha paiLy « Tlpenver usyuasatba, 3Hauaj 1 3a1aum 6e30eIHOCTH H 3/1paBIba Ha
« HaBe/e 3a/1aTKe 6e30€1HOCTH M 3/1paBsba Ha pajty pany;
 pa3jacHH MOjMOBE: 3/IpaBJbe, XHTHjeHA H 3APABCTBEHA Ky/ITypa « Ilojam 1 neduHmLMja 30paBba, XHIHjEHE H 3PABCTBEHE KyType,
« pasfMKyje nojeny XurujeHe u aktope Koje oHa 3yuapa XMIrHjeHa pajiHe;
« HaBe/ie (aKTOpe Koje MpoyyaBa XHIHjeHa pajaHe CpeinHe (MaTepujante u « Mehynaponnu cnopasymu u 1omahe 3aKOHONABCTBO;

3akoHcKa JpyIITBEHE) « OcHoBHe ozipeibe 3akoHa 0 Ge36eIHOCTH H 3paBby Ha

peryiaTusa « 0GjacHu HCTOPHjCKH Pa3BOj Ge3GEHOCTH W 31paBsba Ha pajty y CBETY H KO pajty.cpeauHe.

nac (Melyynapoana opranusaumja pazia, Ge36eIHOCT H 3/1paBIbe Ha pajy y
nokymentima EY u 1omahem 3akoHoaaBeTBy

pasiKyje NojMoBe OacHoCT, ONacHa Mojaa  pusHK

neduuuIe AKT O NPOLICHH PU3HKA M aHAIM3MPA HErOB Canpikaj
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KOje ce 0/IHOCe Ha MpaBa 1 obaBe3e NoCI0/1aBalla H 3arnocieHnx
auanu3upa nponuce y obnactu 6e30eAHOCTH H 3ApaB/ba HA paxy

Cy6jexTuun
axTopn Koju yTiay
na GesGeanoct n
3]1paBbe Ha pany H
Mepe 3amTHTe

PpasnvKyje nojMoBe noBpesia Ha pay, npodecuonanto obosmere 1 Gonect y
BE3H Ca paziom

HaBezie nojiesty akTopa KOjH 10BOJIE 10 TpayMaTH3aMa Ha pajty:
cyGjexTuBHU 1 00jeKkTHBHH (paKTOPH

aHaM3MPa NpeBeHLUjy npodecHoHaTHUX 060/beIba U TPayMaTH3aMa Ha
pany

pasiukyje nojMoBe npoecHoHaIHa OpUjeHTaLH]a U CelleKLnja i
npodecHoHaIHO OcrocobbaBarbe

neduHnLIe NCHXOPU3HONIONIKE OCOOHHE INYHOCTH (BPEHOCTH, HHTEPECH
CrocoGHOCTH)

OBJACHM YTHILa] NICHXO(H3MOTOLIKHX OCOBHHA TMUHOCTH HA PaziHy
cnocoGHoCT

HaBe/ie XHjepapxHjy MOTHEA 1 0GJACHM YTHILA] MOTHBALME HA pan

pasjacHu nojaM (GU3KONOLIKH aCTIEKTH paja

oBjackM N0jaBy yMOpa, IPEMOpa H 3aMOpa M YTHLA] Ha PAHY CTIOCOBHOCT
PpaznvKyje MeTo/ie 3a OGHaBIbabe PajHe CNOCOGHOCTH: NMPaBHIHA
opraHu3aLMja paia, OAMOp, PAIHYHTH OGINLM CTUMYIIALIUje, IIPEeMeITabe
pajHuka

Ipesenuuja npodecHoHanHux 000beba U TPayMaTH3Ma Ha pay:
Tpodecnonanna opjeHTaimja u cenexumja, npopecuonanto
ocriocobbaaibe;

Tenxodusmonolke 0coduHe IMUHOCTH W YTHLIA] HA PaHY
cnocoGHocT;

MortuBatmja 1 pat;

DU3HOOIKH ACNIEKTH Pajia, YMOP, 3aMOp M NpemMop;

Mertoze 3a oGHaBbakbe pajHe COCOGHOCTH.

OGjexTnpun
arropu dpaktopn
Koju yruuy na
Gesbennoct n
3apaBsbe na pay u
Mepe 3amTHTe

oGjacHu nojeny objekTuBHUX (akTopa Ha (haKTOpe pajiHe U KHBOTHE
cpeamte

HaBe/le HajBakHHje (hakTope pajiHe cpeanHe

oBjacHu yTHuaj IoKaLmje M KOHCTPYKLMje ofjekaTa y kojuma ce obaBiba
npouec paja Ha 6e36eHOCT U 311paBIbe Ha pajay

HaBe/Ie OCHOBHE 3aXTeBe 6e36€1HOCTH M 3/1paBJba Ha pajly BE3aHe 3a
ofjekre y Kojuma ce 0/1BHja npolec paja: notpedHa NoBpiukHa Moja 1
3aMpeMHHa MPOCTOPA, BUCHHA TABAHHLIE, JIOBOLHO CBETJIOCTH, H30/I0BAHOCT
Tpre3apuje H ToasieTa O/l PAIHHX MPOCTOPHja...

oBjacHu yTHIaj yHyTpallikhe OpraHM3aliMje pajia Ha pajiHy criocoGHOCT:
NPOCTOPHH U BPEMEHCKH Pacriope/l Jby /I, CPE/ICTaBa H NpeaMETa paja
AHAIM3MPA CTETIEH CTPYUHE ONPEMILEHOCTH H IIPHMEHIBHBOCT TEXHHUKHX
Mepa Ha pazy

oBjacHu MUKpOKIMMAaTCKe yeiioBe pajia (U3HUKO cTarbe  ocobuHe
Ba3/lylIHE CPEIHHE)

Hasejie nozeny dusuukux dakropa

oBjacHu yTHLaj TeMIepaType M HaBe/le Mepe 3aliTHTe Npu obaBibatby paja
¥ YC/IOBHMA MOBHILIEHE H HHCKE TeMMepaType

oBjacHu yTHILaj BIGKHOCTH BaslyXa v Gp3uHe CTpyjarba BasjyXa Ha
Ge36eHOCTH M 3/1paBIbe Ha pary

NPHMEHH Mepe 3aLUTHTE NpPH 06aB.bakby Pajia y yCIIOBHMA NOBHIIEHOT H

DaKTOpU pajiHe cpeiuHe;

OGjekTH y KojuMa ce 06aB/ba NpoLec paja;

VHyTpalitba OpraH13aliija pajia i tbeH yTHLAj Ha pajiHy
CMOCOGHOCT YoBeKa;

CTernen CTpyuHe ONPeMIbEHOCTH H IIPUMEHILHBOCT TEXHHUKHX Mepal
3aLITHTE Ha PajLy;

TpumensbUBOCT Mepa 3a oGoIbIIAbE YCII0Ba paja (MexaHusaluja
W ayToMaTH3auuja);

MUKPOKIHMATCKH YC/IOBH paja;

Du3nukK PaKTOPH: TeMNEpaTypa, BIAKHOCT, OCBETIHeHbe
npocTopuja, Gp3uHa cTpyjaiba Ba3lyXa, paujaloHa U TOMIOTHA
3pauerba, Gyka u BuGpaumje;

Xemujckn haKTOPHU: NPALIMHA W TOKCHYHE MaTepHje;

Buosnowkn GakTOpH: MHKPOOPraHU3MH H LITETOYHH(
DakTOpH KHBOTHE Cpe/He: acposaraliee, 3arahere Boje u
3eMIBHIITA.
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HHUCKOT Ba3/lylIHOT PHTHCKA
objacuu yTruaj Gp3uHe cTpyjama Basyxa

OBJACHM YTHIL] OCBETIbeba POCTOPUjA Ha 0GABbAIE TPOLECa pasia:
JIHEBHO H BEIITAUKO OCBET/bCIbE

e MHHULLE ONITUMAHO OCBETIbEHE: JAKO, KOHCTAHTHO M yjeAHAYeHO
PasnvKyje pajaujaloHa U TOMIOTHA 3paucka

Jedmmmiue nojvoBe Gyka 1 BHGPaLMje

knacudukyje OyKy npema IITeTHOM JEjCTBY Ha 3/1pBJbe

NPUMEHH Mepe 3allTHTe Ha pay oa Gyke 1 BuGpauuje;

oBjacku yThuaj XeMUjcKMX (akTopa (MpailiMHa M TOKCHYHE MaTepHje) Ha
Ge36eaHoCT M 31paBibe Ha paay

oBjackH HauHHE NPOaMpaha XeMHJCKHX (aKTopa y opranHsam

npuMeHH Mepe 3aiuTuTe npeasubhene 3a pasnuuuTe Xemujcke hakrope
objackm yruitaj Guosiowkmx (aktopa 1 Haene oarosapajyhe Mepe 3aurute
pasnukyje u oGjacHu yTHIaj (PAKTOPa KUBOTHE CpeiuHe Ha Ge3beHOCT n
3/1paBibe Ha pajty

Omnacuocrtn o
eJIeKTPHYHE CTPYje H
mepe samTHTe

anaiu3npa nojarke o 6pojy nospeheHux o/ yapa eeKTpuUHe cTpyje, Kao
1 0 Gpojy noBpe/ia ca CMPTHHM HCXOZIOM H CTAPOCHY CTPYKTYPY
nospehennx

PpasvKyje AMPEKTaH H HHAMPEKTaH 10U J1/I0BA N101 HAIOHOM

TPUMEHH Mepe M CPEICTBA 3 TEXHHUKY M JIHUHY 3aLITHTY O/l y/Iapa
estekTpuHE CTpYje

oBjachu 1ejeTBO CTpyje Ha opraHu3am owtehera Koja cTpyja Moske
w3asBaTH

HaBe/ie (paKTope O KOjHX 3aBUCH CTENEH ONACHOCTH O]l eJIeKTPUUHE CTpyje:
1y 1poJIacKa €IeKTPUUHE CTPYje Kpos Teio, jaunta cTpyje, (ppeKsenLmja i
Tpajarbe nposacka cTpyje Kpo3 Teso

HaBejie Morylie OmacHOCTH M Mepe 3aluTHTe O1: KPaTKHX CrojeBa H
npeonrepehnBatba, noxkapa u ekcriosuja

oGjacHu yTHLA] M HABE/Ie MePe 3aIUTHTE O/l CTATHYKOT eJIeKTPULIHTeTa H
ATMOC(EPCKOT NPAKILEHHA 110 UMOBHHY

aHAIM3MAPa MEPe M KOPHCTH CPE/ICTBA 32 3ALUTHTY H NPYIKathe NpBe
nomohu HacTpajialoM 0/1 y/1apa eJleKTpuHe cTpyje

Mepe 1 cpejCTBa 3a TEXHUYKY W JIMYHY 3ALUTUTY OJ1 eJIeKTPHYHE
cTpyje
JlejeTBO CTpyje Ha OpraHW3aM HoBeKa;

OnacHOCTH 110 UMOBHHY (KpaTkH criojeBu, npeorntepehipatbe,
MOXKAapH H eKCIUIO3Hje, CTATHYKH eIeKTPHLIMTET, aTMocepeka
npaKiberba);

Mepe u cpeicTBa 3a 3aITHTY H NpysKatbe Npse nomohu
HACTPa/JIa/IoM OJ1 y/1apa eJleKTpHUHE CTpyje.

Omacuoctn o
nokapa u Mepe
3amrTaTe

nepHHMIIE NOjaM M0Kapa M HEOTIXO/IHE YC/IOBE 3a N0jaBy MojKapa
0GjaCHH HAuHHE rOpeHba 3aNA/bHBHX MATCPHja HA OCHOBY HHXOBOT
arperaTHor crarba

aHaIM3Mpa y3pOKe 3a NojaBy nokapa

Kknacudukyje noxkape y onrosapajyhe kateropuje

oGjacHu nojaBy camo3anabHBOCTH

KJIacH(HKYje CpeacTaBa 3a ralieHe noxapa

ofjacku opraHM3alM]y ¥ 3Hauaj NPEBEHTHBHUX MEpa 3aLUTUTE OJ1 NOJKapa

'V3pouu 3a nojasy nosapa;

TojaBa camMo3anasbHBOCTH;
Opranu3auuja 3alTuTe o/l noxkapa;
TIpeBeHTHBHA 3AIITHTA O/ NIOKApa;
Mepe u cpe/cTBa 3a raiere noxapa.
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Omnacuoctn 01
MeXaHHYKHX
noBpena n Mepe
3amrnTe

pasjacHu nojam rnoepejia Ha pay

pasiuKyje BpCTe noBpea Ha paiy

aHanMupa yTuLLaj eTHoolKkux (axktopa Ha nospeljuBarbe Ha pazy
HACHTH(UKYjE CKIOHOCT NoBpehHBatby

AHAIW3MPA N0jaBy TPayMaTH3Ma Ha pajy

NeuHHMIIE NojaM onacHa 30Ha

AHAIM3MPA Mepe U CPe/ICTBA 3a 3ALUTHTY O/1 MeXaHUUYKHX M0Bpe/a Koje
HACTajy NpH PyKOBalby OLITPHM MPeMETHMA U ajlaTHMa

PpasfvKyje CpeaIcTBa 3a 3alUTHTY O/l MeXaHHUKHMX MOBPe/Ia Koje HacTajy np1
PYKOBalby MalHHama: 3alITHTHE Orpajie, orpaje ¢ 610Ka oM, ayTOMAaTCKH
SAUTHTHALK

aHaTM3MPa MEpPE 3a 3aLTHTY O/ MEXaHUUKHMX MOBPE/IA KOje HacTajy npu
PYKOBaIby MalMHAMA

« Jlepunnumja u BpcTe noBpeaa Ha pajy:

+ Ervonourku (paxtopu: XymanH dakTopH u (pakTopH patiie CpeaHe;

« CrutonoeT Ka nospehusatby:

« AHa/u3a TpayMaTH3Ma Ha pajy:

« Tojam n nedmumumja onacue 30He;

« Mepe 1 cpe/icTBa 3a 3aIITHTY (3alUTHTHE Orpaje, orpaze ¢
B10Ka/I0M, 2y TOMATCKH 3ALITHTHALM).

Omnacuoctn
mTeTHOCTH NpH
ynpaBsbamy
oTnazom

HACHTH(UKYjE ONaCHOCTH H IITETHOCTH MPH CaKyT/balby CHPOBHHA
NIpHMEtbyje Mepe 3ALITHTE P KpETatby, CAKYILLakbY W PYKOBAlbY
CHPOBHHAMA M OTNAZOM

NpUMetbyje Mepe 3allTHTe NPH CKJIAAMILITe Y

npHMerbyje Mepe 3aliTuTe Npu Tekyhem ofipikaearby MallMHa 1 onpeme
HaBoM (aKTOpe KOjU YTHUY Ha ONACHOCTH NH YNIpABbaiby OTHALOM
npHUMerbyje Mepe 3alliTHTe MPH CaKyIUbakby, Pa3BPCTaBatby, CKIAAHIITEHY
H Ojylaraiby oTraza

+ ONacHOCTH 1 Mepe 3ALITHTE NpH CaKyUbalby U pyKOBalby
cHpoBHHaMa;

« OnacHOCTH H Mepe 3alUTHTE NPH KPETakby Ha PAHOM MECTY:

« OnACHOCTH M Mepe 3aLIITHTE NPH CKAAMIITE Y CHPOBHHA 1
oTnana;

+ OnacHOCTH  Mepe 3alITHTE MpH PasBPCTABAILY OTNANA;

« OnacHOCTH NpH yNparsbatby OTMA0M H MEPE 3alITHTE;

« Mepe 3auwiTute npu ynpas/bakby OTHAIOM.

Mepe n onpema 3a
TEXHIUKY W MRy
saurruty

HaBOJM MPHMEpE PaHUX MECTa Ha KOjUMA je PasiMuMT CTEMeH H3I0KEeHOCT
PH3HKY

aHau3Mpa AKT O MPOLICHH PH3HKA

Ki1acH(HKyje U KOPHCTH JINYHA 3aIITHTHA CPeICTBA

pHMEHbYje Mepe 3 OTK/IaHalbe, CMaHHBAIE HIH CNIPEUaBakbe PU3HKA HA

paxy

« Ocobe u3okeHe PU3HKY:

« Knacudukauuja IMUHAX 3aLITHTHHX CPe/ICTaBa;

« Hauun 1 Mepe 3a OTKJIambatbe, CMatbHBabe WK CIIPEuaBarbe PU3HKa
Ha pajty.

4. YIIVTCTBO 3A TUAAKTHYKO-METOJAUYKO OCTBAPUBAIGE ITPOI'PAMA
Ha nouerky cBake TemMe yueHHKe yMO3HATH ca LIM/EBUMA M HCXOJMMA, TIAHOMpajia i HaYMHMMA OLEHUBalba.

TpeamMer ce peanusyje Kpo3 TEOPHJCKY HACTABY Y YUHOHHLM M CHCLMjATM30BAHO] YUHOHHLIA.

Tpenopyka y opraHMsalijn HacTaBe je Mo Hejle/bama peajiusyje Bouac

TEOpHjcKe HacTaBe H ofiesberbe ce He zienu. [Ipenopyyent 6poj uacosa Mo TeMama ya 3a APYIH paspen je crienehu:
« 3akoHcka perysiaTiea (6 yacosa);
« CyGjextuBHu (akTopH Koju yTHUYy Ha Ge30e/IHOCT H 31paBsbe Ha pajy W Mepe 3awwTe (10 yacoBa);
« OGjekTnBHM (akTOpH KOjH yTHUY Ha Ge30e/IHOCT M 3/1paBibe Ha pajty M Mepe 3awTute (16 yacosa):
«  OnacHOCTH 01 eNICKTPHUHE CTPYje U Mepe 3auiTuTe (8 yacoBa);
« OmnacHocTH 01 noykapa ¥ Mepe 3awTHTe (8 yacosa);
« OnacHoCTH 0]1 MEXaHHYKHX NOBpEJia M Mepe 3aiiTTe (8 yacosa);
« OnacHOCTH M WITETHOCTH NMPH yNpasJbaiby oTnaaom (8 yacosa);
« Mepe 1 onpema 3a TEXHHUKY W JIHUHY 3al1TUTY (6 Yacosa).
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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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TIpUAHKOM peansalije HACTABHOT caApKaja OCTOHHTH Ce Ha MIPE/I3HaIba yUeHHKA W3 OMILITe 1 HEOprarcke XewHje, dH3MKe H oprancke Xemuje ca Groxemujom. Tpenopyka
je 1a ce npuMKoM ocTBapuBatba nporpasa wspallyjy 3a1a1m koju he ce IPUMEHUBATH y NPAKTHYHO] HACTABH 1 CTPYUHMM NpEAMETIMA. IHCUCTHATH HA CHCTEMATHYHOCTH
M IPUMEHM CTEUEHHX 3HaIbA Y NIPAKCH.
3a camocTANHE 3a2aTKe OTPEGHO je MPUNIPEMMUTH IPOBEPY 3Hatba yueHHHKa. Ipe/uIor Tema camocTanHux 3azataka je cnenehu:

1. Tlpuka3s aHanu3e OCHOBHHX Oapeaaba 3akona o Ge30eIHOCTH H 3/1paBjby Ha pajy Koje ce OZIHOCE Ha NpaBa i 00aBe3e MocI0/aBala H 3amocIeHHX.

2. TlpesenTaumja Mepe U CPeCTBA 3a ralleHe NOKapa.

3. TlpesenTaumja ONacHOCTH M MEpE 3aLLTHTE MPH CaKYTUbakby M PYKOBaHY CHPOBHHAMA.

4. TlpesenTaunja KnacH(UKaLMje TMUHHX 3AUITHTHHX CPE/ICTABA.

H360p meToza u 061MKa pajia 3a cBaky Temy oapeljyje HaCTaBHHK y 3aBMCHOCTH O]l HACTABHMX CaJpikaja, CMOCOOHOCTH M NoTpeda yueHHKa, MaTepHjaTHHX | APYTHX YCII0Ba.
Kopucrurn BepOanine MeTo/ie (METO1a yCMEHOT M3jlararba M IMjaliolika MeTo/1a), MeTo/ie IeMOHCTpaluje, TeKCTyalHo-uiycTpatueHe Metoze. peasoxkenn obanum paja cy
(poHTanny, pany rpynH, paay napy, HHAMBHAYaTHH paj.

5. YIIVTCTBO 3A ®OPMATHBHO H CYMATUBHO OLIEIbUBAIGE YYEHUKA

V' HaCTABH OPH]EHTHCAHO] Ka JIOCTH3aNbY HCXOJIA IPATE Ce W BPEIHY]y NPOLIEC HACTABE H yuersa, HocTHrHyha yueuka (MPoAYKTH yuema) u conctaenn pan. Hacrasuik tpeba
KOHTHHYMPAHO /la MPaTH HAMpelaK YUCHHKA, KOjH Ce OrJiefla y HauMHy Ha KOjU YUYCHHLH MapTHUMMMPAjy, KaKO MPHKYMIbajy MOJAaTKe, KaKO apryMeHTyjy. eBamyupajy.
0KyMmenTYjy 1T, T GH BpeHOBaILE GHII0 OGJEKTHBHO H Y YKL yuera, OTPEOHO je YCKIaIMTH HHBOE HCXO/1 W HAuHHE OLCIbHBAIbA.

CyMaTHBHO OLeHHBaAIE je BpeAHOBame nocturuyha yuenuka Ha kpajy cBake peannsoBate Teme. CymMaTHBHe OLieHe ce A00Mjajy M3 KOHTPOJIHMX MM MCMEHHX PaoBa,
TECTOBA, YCMEHOT MCTIHTUBAH:A, CAMOCTAITHUX WK IPYIHUX PajloBa yUeHHKA.

V hopMaTHBHOM Bpe/IHOBakbY HACTABHMK GHT Pebasio 1a IPOMOBHLIE IPYIHU IMJAJIOT, /Ia KOPUCTH MUTakba 1a 61 reHepucao nojatke u3 haukux uieja, aju 1 J1a noMorse
passoj hauknx useja, taje yeHHIMMA MOBpaTHe MHGOpMALIje, a MOBPATHE MHGOPMALIje TOBHjeHe 071 yUeHHKa KOPHCTH 12 MPHAAro/IH MOy uaBarse, 0Xpaopyje yueHuke ia
oletbyjy KBaTuTeT CBOT paja. M360p HHCTpyMeHTa 3a hOPMATHBHO BpEHOBAILE 3ABHCH Ol BPCTE aKTHBHOCTH Koja ce Bpetiyje.
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Hasus npeavera: TEXHOJIOWKE ONEPAUMJE

1. OCTBAPMBAILE OBPA30BHO-BACIIMTHOT PAJIA — OBJIMLIUA U TPAJAILE

PA3PEJI: Teopujcka HacTaBa Bexo6e IMpakTryHa HacTaBa Hacraga y Groky VkynHo
11 70 0 0 0 70

2. [IUWJBEBU YYEIbA:

- YnosHaBaie ca NPHHUMIKMA TEXHOJIOWKHX ONepaLuja U NpoLeca;
- PasBujame MHTEpECOBaba 3a PA3IMUMTE BPCTE M HAUMH Pa/la MALIMHA W anapaTa Koju Cy CacTaBHH /€0 oroBapajyhe TeXHONIOrHje Npou3BoIhe

~  PasBujibe MHTEpECOBa, 3a MEPeba 1 MEPHE jeHHHLLE;
- OcnocoBbaBarbe yHeHHKa J1a pasiuKyje MHCTPYMEHTE 3a Mepetbe opeheHHX NMPOLEeCHHX BeHYHHAL

- OcnocoBbaBarbe yueHHKa 1a MpepauyHa H3MEpPeHe BEHYMHE W3 jeMHHLA jeIHOT MEPHOT CHCTEMA Y je[IMHHIIE APYTOr CHCTeMa;
= OcnocoGbaBatbe yHeHHKa /1a W3BPIIM NpaBuiaH 3Gop ypehaja Ha OCHOBY HHXOBMX KapAKTEPHCTHKA.

3. TEME, HCXO/H, IPENOPYYEHHU CAJIPIKAJU U KJbYUHH ITOJMOBHU CAIPIKAJA

Paspen: Apyru

Toauibn doua yacosa: Teopuja: 70 yacoa;

TEMA

UCXOaH
Tlo 3aBpuieTKy Teme yueHuk he GuH y cramy ja:

TIPEIIOPYYEHU CAZIPKAJM / KJbYYHH [IOJMOBA

CAIPIKAJA

OcHoBu MexaHHKe
Gaynna

® pasiivKyje TeXHOIIOLIKE Onepatifje M TEXHOJIOLIKE npoLece;

« oGjacHu Gp3uHy TEXHOIONIKE Onepalyje;

o JeHHHMILIE NOTOHCKE CHJIE KOJI OCHOBHHX TEXHONOLIKHMX Onepauuja

pasnukyje Bpete duiyn/ia M HaBe/Ie hUXOBE KapaKTepUCTHKE

ONHILLE CBOJCTBA MCATHHX M PEATHHX racoBa

HaBe/le OCHOBHE BENMUMHE CTaba (IyH/1a U HHXOBE jeHHLE

0GjacHH N10jMOBE: MPHTHCAK, ATMOCHEPCKH NPHTHCAK, HATNPHTHCAK,

BaKyyM

o JeunmLIE rycTHHY (ryH/a, jefMHHLIE Y KOjuMa ce n3pakasa 1
3ABUCHOCT OJL IPYTHX Be/MUHHA

o Jle(HHHLIE BUCKO3HTET, je/IMHHUIIC Y KOjHMA Ce H3PakaBa H 3aBHCHOCT
OJ1 IPYTHX BEHUHHA

« ofjacHu y3ajamue Bese usmely ryctune u Buckosutera duynia

o Jle(HHHLIE XMAPOCTATHUKH NPHTHCAK

* pasivKyje BpCTe NpOTOKa, Kao M je/IMHHLLE Y KOjUMa ce U3pakasajy

* 0GjacHH 3aKOHUTOCTH CTpYjarba (ynaa

* pasiMKyje BpcTe eHepruja npu crpyjaiby duiynaa

. e e

» Texnonouwku npouec;

« TexHonowke onepauuje;
« Bp3una TexHonoMmKe onepatmje;
o Ioroucka cuna;

o Onynan;

« Kapaxrepucruke daynna;
« Wneanun racou;

« Peannu racosu;

« CBOjCTBA TEUHOT CTama;

o CTHULBHBOCT;

o I'ycruma;

« Buckosurer;

o Tpurcak;

« Ilporok;

o Je/HauMHa KOHTHHYHTETA;
« Enepruja aynna;

o bepHynujera jenHaumna;
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« oBjacuu BepHyujeBy jeHauMHy W HeHy NpUMEHy
pasiuKyje pexume cTpyjama (Gaynaa

Tpuryuisa niova;
Pesxxum crpyjara uynaa;
PejHonicos kputeprjym (6poj).

Tpancnopr matepujaa

oBjacHu pasMKy MpUTHCaKa Kao MOFOHCKY CHITY 3a TpaHCHopT Giyuaa

neduumiie Kanauutet ypehaja

ofjacHu cTeneH KOpUCHOT ziejcTea ypehaja

pas/iMKyje Ha UeBOBOAMMA o/ipelieHe eieMeHTe LIEBHHX BOJOBA

pasiuKyje uprke 3a Teuxe payune

oBjacHu HauMH pajia KAPaKTEPHUCTHYHHX THIOBA LIPNIKHM 3a TeuHe

HaBe/le MlapamMeTpe 3a NPaBHIIaH CTAPT LEHTPH(YraiHe H KIHIHE nymiie

HaBeJie npodieMe KOjH ce MOTY JaBUTH Y HOPMAITHOM pajy

UEHTpHpyranHe 1 KIUIHe nymne

* 00jacHH HAUMH pajia LEHTPH]YTaTHOr KOMIpecopa

« pasiHKyje BpCTE TPAHCIOPTEPa KOjH C& KOPHCTE Y MPOLIECHO]
HHIYCTPHjH

« OBjACHH HAuHH pajia OHHX TPAHCTIOPTEpA KOjH Ce M3yuaBajy y CKIOMY

onabpaHnX MOJLy.Ia NPOLIECHE HHLYCTpHje

e s 0 0 0 0 0.

» Kanauurer ypehaja;

o CTenen KOPUCHOT JigjcTBa;
o Enementy uesosona;

o Liprike 3a TeqHocTH;

o Llprike 3a racosute duiyne.

Pa3aBajame paza
HEXOMOTEeHHX CHCTEMA

pasiuKyje IMcnep3He cucTeme

OMHLIE XeTepOreHe CHeTeMe

pasuKyje HauMHe pas/Bajarba (Baza y XeTeporeHMM CHCTeMUMa
00jacHH 1Ta je TanoxKerwe U KOju (pakTopu yTudy Ha Op3uHY Tanokerba
oGjachu nojmoe: puiTpuparbe, Guitep (ueansio), Guirpaunona
noraya, PUITPaTH MOrOHCKa CHIA 3a GUATPHpatbe

« o0jacHu wiTa je ueHTpUdyruparme 1 01 KOjux (akTopa 3aBHCH

« 06jacHy HauMH paja ueHTpudyra

« oGjachy wITa je cenapaimja M oj1 KOjux dakTopa 3aBucH

oBjacHu HauMH pajia cenapaTopa

oo o o

o Gaza;

o Jlucniep3nu cucTem

o XeTeporeHn CHCTEMH;

o Hauunu pasjiajarba XeTeporeHuX cucTema;

o Tanoxetbe, Op3nHa TaNIOKEHA;

o dunrpuparse, NOroHcka cuna 1 6p3nna GuITpUpara;

« Ypehaju 3a Gpunrpuparbe Te4HHX W FrACOBUTHX XETEPOreHHX
cucTema;

o Llentpudyruparve;

« Llentpudyre;

» Cenapauuja:

« Cenaparopu.

OcHOBH TONJIOTHHX
onepauuja

* 0GjacHH MOjMOBE: TOMJIOTA, TEMIIEPATYPa, TOMIOTHH KanaluTeT,
crietn@uyan TOIOTHU KanalUTeT, eHTalN1ja i NpoMeHa eHTalnuje

» 0GjaCHH MOTOHCKY CHITy 3a MPEHOC TOMJIOTE

« Habpaja u nedunnwe pasue Tpancopmaimje: KOHAEH3aLHja,
KpHCTalM3aLMja, TOTbekbE, HenapaBatbe, CyGnumaumja

* Pa3/UKyje MeXaHH3Me NPEHOCa TOMIoTe

* 0GjacHk KOHYKLM]y, KOHBEKIH]Y H 3paterhe

* aHanusnpa hakTope KOjH yTHIY Ha Gp3UHY NPeHoca TOMIoTe U Ha
OTIOp NpeHocy TonoTe

o pelaBa pauyHCKe 3a/laTKe y BE3H NPEHOca ToTioTe

o Temneparypa;

o ToruioTa (OceTHa W JlaTeHTHa);

« TonnoTHu Kanauuer;

« Konziensauuja, ucrnapasaibe, cyOnumaiimja, Torsbere 1
ouspuihaparbe;

« Hocunau Tonuiore - Boziena napa u ieHe KapakTepHCTHKe;

o Hauunu npeHoca Tonore: KOHYKIMja, KOHBEKIIH]a, 3payerbe;

« Koeduumjentn nposohersa, npesiasa 1 nposasa Tomnjore;

« [posnas Tonsiore;

 PazveruBaun Tonsiore.
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« HabpOjH BpCTE pasMerHBaia TOMIoTe
« 0BjacHH HAYHH Paa OHMX pasMersHBAUA TOTIOTE KOjH Ce H3yuaBajy y
cklony o1abpaHkX MOJyJ1a MPOLECHE TEXHOMIOTHje
« 0GjaCHH NOTOHCKY CHY 3a MPEHOC Mace « TIoroHCKa CiTa 3anpeHoc Mace;
* PasnuKyje MexaHH3Me npeHoca Mace o Jludysuja 1 KOHBEKTHBHH NPEHOC Mace;
* passinkyje ndysujy H KOHBEKTHBHH NPEHOC Mace o« Koepuumjent audysuje;
Pacraapame i . uct_imuumc H3pas 3a Gp3uHy npeHoca Mace | ti)_anopc koju je onpehyjy | » dukoB 3aKoH Audy3uje;
N « o6jacHH nojMoBe pacTBaparba M KpUcTalnsaimje « PacTBaparbe;
KpHCTATH3AUM]A .
o ieHHMLIE PACTBOPILUBOCT « PacTBopsbHBOCT;
« o6jacHy aujarpam pacTBOPIbHBOCTH « KpuBa pacTBOp/bHBOCTH;
« 06jacHH HacTajarbe KPUCTANIHE KIHMLLE M MPOLIEC KpHCTATH3alMje « Kpucraiha Kimiia M KpucTanmsanmja.
o JeHHKILE OCHOBHE MapaMeTpe BIKHOT Ba3AyXa: ancoiyTHa H « Braxan BasyX 1 mapameTpH BIaKHOT Ba3lyXa;
PeNATUBHA BIAKHOCT, TEMIIEPATYPA, TAYKA POCE H BIAKHE KyTJIe o Jlujarpam TeMnepaTypa — BIAKHOCT 3a BAAKAH Ba3AYX:
Buaaskeme n cymeme « o6jachu npouec cyuierba 1 pase cyuierna o Cyweme u ase npouieca cyuiera:
« nedmme Gp3uHy cyema « Bp3una cylersa.
« HaBeJIe Te4He CMelle H TeMIepaTypy Kibyuara THX cMella o DasHU U PABHOTEHKHH JHjarpam;
« 0GjacHu MOJICKH M MaceHH y1eo o Xenpujes, Paysio 1 JlantoHoB 3aKkoH;
© paziuKkyje (ha3Hn U PaBHOTEXKHH Mjarpam o Jlectinaimja noj arMochepkum NpUTHCKOM;
Jecrnaannja n © OMULLIE NPHHLAM JecT wialmje - . L[ec:n:mauu_ia BOLICHON_I napom; - )
pexTngukannja . oGJ_acnu Xenpujes, Payiios 1 JlanToHOB 3aKOH . L[ecnm_laun_]a 10/l CHHKEHUM MPUTHCKOM;
« 00jaCHH HAYMH pajia I€CTUIATOPA MO]1 BAKYYMOM H aTMO(epCKUM « Teopujcku noa;
TPUTHCKOM o Pedpiiyke u pedprykenn oamoc.
« 0GjachH JIECTHIILIM]Y BOJICHOM NapoM M HauHH pajia IeCTHIATOpa
« 0GjachH nojam TEOPHJCKOT M PeaiHor N0/1a KOJIoHe
oGjacHu nojam pedyiykcea u peduryKeHOr oHoca

4. YIIVTCTBO 3A JUAAKTHYKO-METOAUYKO OCTBAPUBAILE IPOI'PAMA

Ha nouerky cBake Teme yUeHHKE yNo3HaTH Ca LIMbEBHMA H HCXO/IMMA, TIaHOMPaJia H HAUMHUMA OLICHHBAIbA.

Tpeaver ce peanusyje Kpo3 TEOPHjCKY HACTABY Y YYMOHHLM W CTICLMjaIH30BAHO] yuHOHHLM. [IPWIMKOM OCTBapHBama nporpama onesberse ce He aenu. Ilpenopyka y

OpraHM3aLMjK HACTABE je 110 Hejle/bama peansyje ABouac Teoprjcke Hactase. [Tpenopyuenu Gpoj yacoBa no Temama 3a ApYru paspex je cieaeh
o OcHoBu MexaHmke duynaa (16 yacoa);
« Tpancropr vatepujana (8 uacosa);

PazziBajarbe HexomoreHux cuctema (10 yacosa);

o OcHoBu TomoTHHX onepaunja (10 yacosa);

« PactBapatbe u kprctanusaumja (10 yacosa);

« Briakerse u cymere (6 yacosa);

o Jlectunaumja u pekrudukaunja (10 yacosa).





image257.png
[IpHIHKOM peani3aLuje Tema OCTOHHTH Ce Ha NPE/3HANLA YHEHHKA W3 OTIIIITE M HEOPralCKe XemHje, (U3NKe H TEXHHUKOr LPTaiba Ca MAlMHCKHM estemenTiva. Tperopyka
je 1a ce npuMKoM ocTBapuBatba nporpama wspallyjy 3a1a1m koju he ce IPUMEHUBATH y NPAKTHYHO] HACTABH 1 CTPYUHUM NpEAMETUMA. MIHCUCTHPATH HA CHCTEMATHYHOCTH
M IPUMEHM CTEUEHHX 3HaIba Y NIPAKCH.
3a camocTANHE PajoBe NOTPEGHO je MPUIPEMMTH IPOBEPY 3Hatba yueHHHKa. TTpe/uior Tema camocTantmx pazosa je cieseh
1.Ipe3enTatuja pasaiBajarba HEXOMOTEHHX CHCTEMA.
3. Tpukake (pasHu 1 PABHOTESRHH AMjarpay.
4. TlpesenTaumja aectunauuje u pektudukanmje.
H36op MeToa 1 067HKa paa 3a cBaK MOy ofpehyje HACTABHHK y 3aBHCHOCTH 071 HACTABHHX CafpsKaja, CIOCOBHOCTH M NIOTpeBa yHeHHKa, MATEPH]QTHKX W APYFHX YCTIOBA.
Kopuctutn BepOaiHe MeTo/ie (METO/1a yCMEHOT M3jlarakba M IMjalolika MeTo/1a), METo/Ie ICMOHCTpalMje, TeKCTyalHO-uiycTpaTuBHe Metoze. Ipeanoxkenu obanum paja cy
(bponTanuu, pany rpynu, pajiy napy, HHAMBHIYaIHH Pajl.

5. YIIYTCTBO 3A ®OPMATHBHO H CYMATHUBHO OLIElbMBAIE YYUEHUKA

V HacTaBu OpHjEHTHCAHO] Ka I0CTH3akby MCXO/1a NPaTe Ce W BPE/IHYjy MPOLIEC HACTaBe U yuerba, nocturiyha yuenmka (NposykTH yuera) u concrsenn paa. Hacrasuuk TpeGa
KOHTHHYHMPAHO /la MPaTH HAMpE/aK YUeHHKA, KOjH Ce Orjiefia y HauMHy Ha KOjH YYEHHLH MapTHUMMHPAjy, KaKO MPHKYMbajy MOJAaTKe, KaKO apryMeHTyjy. eBamyupajy.
H0KyMeHTYjy 1T, T GH BpeHOBaME GHII0 OG]EKTHBHO H Y YKL yueHsa, OTPEOHO je YCKAQIHTH HHBOE HCXO/1a W HAUMHE OLCHHBAIbA.

CyMaTHBHO OleHHBaIe je BpeaHOBame MocTHrHyha yueHuKa Ha Kpajy cBake peainsopane Teme. CyMaTHBHE OlGHE ce J00Hjajy H3 KOHTPOTHMX WIH TIHCMEHUX paiosa,
TECTOBA, YCMEHOT HCIIHTHBAH:A, CAMOCTAIHUX HIIH IPYITHHX PajioBa yuYeHHKa.

V hopMaTHBHOM BpE/IHOBakbY HACTABHHK GH TPeGATO 1a IPOMOBHIIE FPYTHHU MJATIOT, /1 KOPUCTH MUTakba 1a 61 reHepucao nojaTke u3 haukux uieja, au 1 1a IoMorHe
passoj hauknx uieja, Aaje yveHHLKMa noBpaTHe HuopMaLHje, a TOBPaTHE MHOpMALHje JOGH]EHE O YHeHHKa KOPHCTH A2 NPHAArOAH MOy HaBarke, OXpaopyje yueHuKe 1a
oleryjy kBanuTeT CBOF pata. H360p HHCTPyMeHTa 3a (IOPMATHBHO BPEHOBAKSE 3ABHCH OJL BPCTE aKTHBHOCTH KOja C¢ BPEIHYje.
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Haszus npeamera: IPUMEHA PAUYHAPA Y ®OPEH3ULIA

1. OCTBAPMBAILE OBPA30BHO-BACIIMTHOT PAJIA — OBJIMLIUA U TPAJAILE

PA3PEJL:

Teopujcka HacTaBa

BexGe

INpakTuyHa HacTaBa

Hacraga y Groky

VkynHo

11

70

0

0

0

70

2. [IUWJBEBU YYEIbA:

- Pa3Bujaibe CHCTEMATHYHOCTH 32 NIPHKYTUbatby, OGPa/M M 3AITHTH AMTHTATHHX JI0Ka3a;
- OcnocoGbaBate yueHHKa 3a ynpasibatbe HHdopmauujama u 6e36e/1Hy KOMyHHKALIU]Y Y IMTHTATTHOM OKPYKEHY:
- Passujare MHTEpECOBarba 3a CaBPEMeH NPHCTYN y KopHiuhery uHpopmaiuja;
~  VnosHasame ca HAUMHOM HaNaKekba MojlaTaka MyTeM MHTEPHETa, 3HAYajHUX 3a NO3HaBakbe U yHanpehere ayTomarcke HaeHTHUKaLMje U BeprduKauuje ocoba:

- VnosuaBame 3Hauaja pauyHapcKe onpeme H imeHe MoryhHoCTH npuMene y 0Gpa nojiaTaka, KOHTPOJIY M YTpaBbaise TEXHOOUIKOM ONPEMOM H MPOLIECOM Boherba

opemsuuke nerpare;

- PasBujame HHTEpecOBarba 3a CaBPEMEH MPUCTYN y Kopuuhersy HHpopmaLmja;

- PasBujarbe CHCTEMATHUYHOCTH, MPELUM3HOCTH, CMHUCIIA K OZITOBOPHOCTH 32 THMCKH Pajt;
- Vcaspuwasaise y ckiiay ca HHIMBHIYaJIHHM CIOCOGHOCTHMA U NOTpeGava ApyTsa.

3. TEME, UCXO/JH, IPENNOPYYEHM CAJIP’)KAJU U KJbYUHU ITIOJMOBHU CAZIPIKAJA

Paspen: Tpehn

Tomuusn donz vacosa: Teopuja: 70 wacosa;

TEMA

ucxoau
Ilo 3aBpuietky Teme yuenuk he GuTH y cramy na:

TIPETIOPYYEHH CAJIPHKAJA / KJbYUHU HOJMOBH
CAJIPHKAJA

Ocnose pauynapa

* OMHLIE Pajl HA pauyHapy Y 3a1aTOM MPOrPAMCKOM jE3HKY

* HaBe/le HauMHe Ge30e/IHOT CKIA/IMILITEba H YyBaka (OPEH3UUKUX MojlaTaka

* paau ca ocnosrM U cTanapauiy HDD (IDE, RAID, ATA...)

« 0GjaCHU N0CTYIAK MPEKHOT MOBE3MBAILA patyHapa

« OMMILE HAUMHE NOBE3MBAILA TAGOPATOPHICKMX MHCTPYMeHAT 3a
HCnUTHBabe (POPEH3UUYKHX I0Ka3a Ca NPOLIECHOM ONPEMOM Ca pauyHapoM
(PC232 nopr, USB crannapau)

* oGjacHu HAuMH pajia ca aTHM ONEPATUBHUM CHCTEMOM

« Pan pauynapa;

+ TlpoTok 1 uyBarbe (OPEeH3UUKHX Mo/1aTaKa;

« HDD, ocuose u crannapau (IDE, RAID, ATA...):

« MpeskHo nosesuBatbe payHapa;

« ToBesuBarbe 1a6OPATOPH]CKMX HHCTPYMEHATA 38 HCMHTHBAILE
opensuuKuX 10Ka3a U NPOLIECHE ONpeMe ca pauyHapoM
(PC232 nopr, USB crannapan);

« OnepatvBhy cuetemu.

AHaJN3a noaTaKa y
onepaTHBHOj
dopenznun

* onuie HauyiH 0Opajie W NpHKa3nBaiba rojaraka o ysopunma y EXCEL
‘Tabenama

* oGjacHu Kako ce kopucTe popMyJie Y 3a1aTOM NPOrpaMCKOM je3HKy

* OMHLLIE KAKO CE LPTa M KOPHCTE rpadMKOHM 3 NPE3EHTORAkbE PesyJiTaTa
HCMIUTHBaIba (pOpeH3HUKe HeTpare

* M3pajJM Npe3eHTaLK]y Toka GopeHsuuke ucTpare

* EXCEL raGene;

+ Kopuuiheme dopmysa;

« Liprame 1 kopuuherse rpaprkona;
* Wspajna npesentaumja.
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nedunme MruTainy GopeHsuky

HaBejle HauMH nozienie (opensmke

objacki naunn kopuuihera nofataxa ca caja JlurnTanna dopensika
oBjacuu enemente auruTante Gpopensmke:

Jlururanua opeHsuka, nojena u 3a1aTak;
dopen3nka xap/sep:
Dopensnka cofrsepa;

dopeH3nKa TEKCTyalHHX cazpikaja;

Jururama - xapasepa « Mopensika MOGHTHIX Teedona;
dopenznka - codreepa « MopeH3MKa CIIHKA;
- TeKCTyaIHUX caapiKaja, « dopen3yKa Knay/a.
- MOOHIHKX TenedoHa,
- cinka u
- knayja
+ onuie paj Ha iHTepHeTy, www, OCHOBHE Hjeje: « HutepHer, www, OCHOBHE Hjgje;
- XHMepTeKCT « Craupapau (URL URL, HITP, HTML):
- naenTudmkatop pecypea « CepBeph u Gase nosataxa;
- Kamjent cepep « Wnrepuer nperpaxusaun (Browseri...);
Hurrepner - Mapkan jesux « Codyrsepekn (opensuukn anatu (EnCase, Linux OS, Forensic
« objachu pan ca crannapauma (URL, URL, HTTP, HTML) Toolkit, xWayForensic.

pasnukyje paja ca ceppeprma u Gazama nojaraka

objacku pan ca MuTepHet npetpakusaunma (Browseri

)

Hasezie MoryhHocTH koje npyskajy coprBepcku GopeHsutKH anati u
codreep Wireshark

Codyraep Wireshark.

Base noparaka

oBjacku paji ca OcHOBHUMM Gasama rnojaTaka
onuue pasnuuuTe BpeTe Gasa nojaraka

oBjacHu pajl ca qatoTeKama

oBjacuu paj ca penaunonum Gasama nojataka
OIHLIE NMOCTYNAK HOpMaIu3alKje peslauionmx G6asa
aHAIM3MPa aPXHTEKTYPY CHCTeMa Gasa nojaraka
kopuictn SOL Gase nojaraka

HaBe/le HauMH yroTpede HHaeKea U KibyyeBa
KOPHCTH ynHT

OcHoge 6a3a noaaraka;

Bpcre 6a3a nonaraka;

Jlaroreka;

Penaumone Ga3e noaaraka:
Hopmanusauuja penaumonnx Gasa;
ApxuTekTypa crcTema 6asa nojaTaka;
SQL 6asa nojaraka;

HHzieKen 1 KibyueBH;

Ynutu.

4. YIIVTCTBO 3A TUAAKTHYKO-METOJAUYKO OCTBAPUBAIGE ITPOI'PAMA
Ha noueTky cBakor MoJy/1a yUeHHKe yNO3HaTH ca UHJbEBHMA M HCXOZIMMA HACTABE, OIHOCHO yUeH:a, MIaHOM pajia i HauMHUMa OLEHHBAkbA.
Tpeamer ce peanusyje kpos BexGe y pauyHapckoM KaGHHETY, CreLHjain30BaH0j yuHOHHLK. TIPHIMKOM OCTBapHBakba NPOrpamMa O/Iesbee ce I Ha rpyre JI0 15 yueHuka.
Ipenopyka y opraHM3auujn HACTaBe j¢ N0 HeJesbaMa peasiusyje aBoyac Teopujcke Hactase. Ilpenopyuenn Gpoj yacosa 1o Temama 3a 4€TBPTH paspen je cienchu:

 Octose pauynapa (6 yacosa);

Amnanusa nojiaraka y oneparusHoj ¢popensuum (16 vacosa);
Jlururanua opensuka (22 yaca);

Hurreprer (14 vacosa);

base nonaraka (12 uacosa).
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¥ ToKy peanH3almje MOJTyTa OCTIOHHTH Ce Ha IpE/I3HaIba yUeHHKa 3 MHopMaTHKe W pattyHapeTsa. HacTapHiK mpurpema noTpeGHe efleMenTe 3a Bexy, AeMOHCTPHPA pat
Ha PajiHOM MECTY, MpaTH pajl yMeHHKA Ha PaHOM MECTY M yKasyje Ha rpeluke npy paay. PajHe 3a1aTke Be3HBaTH 3a KOHKPETHY BexkOy.
3a camocTaTHE paoBe NIOTPEGHO je MPUIPEMUTH 1 NIPOBEPY 3Haiba yuermmka. [IpeUIor caMocTanHmuX pasosa je creaehu:
1. Mpana npumepa npesentaumje (1np. Tpesentaumja tpeba ta canpiku cnenehe npukase: Excel Tabene, xemmjcke u Matematiuke (opmyJie, XMCTOrpave, AMjarpame..
7OKyMeHTOBaRbe (hopeH3HuKHX f0Ka3a y3 nomoh codTeepekor naketa Wireshark.).
2. Tpukas Tpakenmx nofaTaka Koju cy nomohy npetpasusata nposalienn Ha cajToBuma kao Hnp. cajt JluruTanta hopemsuka.
3. Ipumep uspaliere apxutekType crctema Oasa nojaraka.

'V OKBHpY NpPOjeKTHUX 3aj1aTaka NOTPEGHO je reHepucaTh I0KYMEHTaLjy (CBE OHO LITO NMPOjeKTHA IOKYMeHTalMja Tpeba 1a CaipikH).

3Gop MeToza 1 061mKa paza 3a ceaku MOJIy:1 onipelyje HACTABHUK y 3aBUCHOCTH O/ HACTABHUX CAZIPKA]a, CIIOCOGHOCTH M NOTPEsA YUeHHK, MATEPUJATHHX 1 JAPYTHX
yenosa. Kopuctntu BepGasine MeTo/ie (MeT0/1a yCMEHOT M3Jlararba M Ijasiollika MeTo/1a), MeTOJIe IEMOHCTPALIHje, TEKCTYaIHO-HITYCTPATHBHE METOJIE, METO/IE MPOjeKTHHX
3anataka. [Ipeanoskenn o6y pasa ¢y GpoHTaTHu, pany rpynu, paay napy. MHAMBHAYaTHU pajl.

VKOIIMKO ce MporpaM peaiuzyje no JyalHoM Mojiesly NOTPeGHO je 1a IKO/A U NOC/I0/1aBall ISTA/bHO MCTLIAHMPajy M YTBP/E MECTO M HAUMH Peallu3aliuje HCXO/1a, H YHECY MX
Y MUIaH peann3aliuje yuerma Kpo3 paj.

5. YIIYTCTBO 3A ®OPMATHBHO H CYMATUBHO OLIEIbMBAIGE YYEHUKA

V HacTaBu OpHjEHTHCAHO] Ka IOCTH3alby HCXO/Ia MpaTe ce M BPE/IHYjy MpolecHa cTaBe U yuerba, nocturiyha yuennka (npoyKTu yuera) u conctsent paz. Hacrasuuk tpeGa
KOHTHHYMPAHO /la MPaTH HAaNpeJaK yueHWKa, KOjU Ce OrJefa y HauMHy Ha KOjM YUCHHUM NMapTHUMIHPajy, Kako NMPUKYTbajy MOAATKE, KAKO apryMEHTYjy, eBamyupajy,
nokyMenTyjy uTa. Jla 6u BpeaHoBaie G110 0GeKTHBHO My (hyYHKIM]H yuerba, TOTPEGHO je YCKIaAuTH HHBOE HCXO/1a M HAUHHE OLIeHHBAIbA.

CyMaTHBHO OLICHHBAE je BPE/IHOBabe NocTUrHyha yuennka Ha kpajy cpake peanusopave Teme. CymaTuBHe olieHe ce J00Mjajy W3 KOHTPOJHHX MM MHCMEHHX PajioBa,
TECTOBA, YCMEHOT MCTIHTHBAH:A, CAMOCTATHUX HJIH FPYTIHUX PAJ0Ba YUCHUKA.

V (opmaTHBHOM Bpe/IHOBatY HACTABHMK GM TPeGaslo 1a NPOMOBHIIE FPYIHH /MjasIor, /1a KOPHCTH MUTaka /1a 1 reHepucao nojiatke u3 haukux uieja, aim u jia noMorse
pa3Boj haukux uaeja, na je yueHuiuma noppathe nudopmaumje, a nopparHe nudopmauuje 1061jeHe 01 yueHHKa KOPHCTH J1a MPUJIAroH NOJyuaBake, 0Xpabpyje yueHuke 1a
OlLekbYjy KBATMTET CBOT paja.

H360p HHCTPYMEHTa 32 (hOPMATHBHO BpEIHOBAIE 3ABHCH Ol BPCTE aKTHBHOCTH Koja ce Bpeanyje. Kana je y nuTarsy H3pasia MpojeKTHOT 3a1aTKa MOKe Ce MPHMEHHTH ek
JMCT” y KOjoj CY MpHKa3aHK HUBOM ocTUrHyha yUeHHK ca MoKa3aTe bHMA UCTIYHEHOCTH, & HACTABHHK TPeOa A2 03HAUH MOKA3ATE b KOjH OArOBAPA NIOHALIAILY YYEHUKA.
VKOIMKO Ce M3BO/IM HACTABA HA JIa/bHHY MOTPEGHO je BPIIMTH (JOPMATHBHO OLICHHBAKE YUCHHUKHX NMOCTHIHYha KO3 aKTHBHOCT yueHHKa Y IMCKYCHjH, n3paau omahux
3ajaTaKa, paja Ha NPOjeKTHNM 3aiauuma UTA. Ha ocCHOBY KOHTHHYHPAHOT (JOPMATHBHOT OCerbUBaba Moryhe je u3BecTH 1 CyMaTHBHO OLEHUBAbE.
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Hasus npeamera: OIP’KMBU PA3BOJ

1. OCTBAPMBAILE OBPA30BHO-BACIIMTHOT PAJIA — OBJIMLIUA U TPAJAILE

PA3PEJL:

Teopujcka HacTaBa

Bexo6e IMpakTryHa HacTaBa

Hacraga y Groky VkynHo

11

70 0 0

0 70

2. [IUWJBEBU YYEIbA:

- Cruuaibe 3Harba 0 OCHOBHHM T10jMOBHMA OZIPXKMBOT Pa3Boja;
- CTuuame 3Haba 0 eKOJIOLIKMM acrieKTHMa OJIPKHBOT PasBoja ca LMJbeM O4yBaka NPUPOIHKX pecypea 3a Oyayhe renepaumje;
- Youasarbe 3Hauaja HHTErPHCAHOT EKOHOMCKOT M JIYIITBEHOI Pa3Boja Ha eKONOUIKH NPHXBATILHB HAUMH;

= OcnocoB:basarbe yueHuka 3a npahere MHIMKaTOPa OPKUBOT PasBoja.

3. TEME, MCXO/IU, IIPENOPYYEHU CAJIPIKAJU U KJbYUHHU ITIOJMOBU CAJIPIKAJA

Pazpen: Tpehn

Tonuuisu ponn yacosa: Teopuja: 70 uacosa:

TEMA

ucxoau
ITo 3aBpiueTKy Teme yueHHk he GUTH y cTaiby Ja:

TNPENOPYYEHHU CAJIPIKAJH / KJbYYHHU IOJMOBH
CAZIPIKAJA

YBOJ Y OIp/KHBH PA3BOj

objachi eKOJIOLIKE MOCIIE/IMLE HH/YCTPHJCKOT U TEXHONOWIKOT
pasBoja

0BjacHH MojaM KOHLIETITa OPIKHBOT Pa3Boja

oBjackM 3Havaj 1 yI10ry MehyHAPOHUX MEXaHH3AMA, MHCTHTYLM]a
H JIOKyMEHaTa 3a pa3Boj KOHLIENTa O/P/KMBOT pasBoja

aHAJIM3KPA IPUHLIATIE OAPIKHBOT Pa3BOja

« EKOJI0MIKE MOC/ICMLE HHIYCTPH]CKOT H TEXHOJIOWIKOr Pa3Boja;
« Tlojam KOHLIENTa OPXKHBOT Pa3Boja;
« Puo kondepenumja, Arenna 21, Jlokanua arenna 21,

Kondpepenuja y JoxanecOypry;

« MunennjymMckH LiMsbeBH pasBoja u PHo+20 koHdepenimja;
«_TIpuHUMnY oApykUBOT pasBoja.

EKo0/IOmKH acneKkTH
O/IP/KHBOT Pa3Boja

HaBe/le M K1acuHUKyje NpupojHe pecypee

AHAIM3KPA CTatbe HEOGHOB/LHBHX NMPHPOAHKX pecypea Cpbuje
aHaM3Kpa cTarbe OGHOBLHBUX NPUPOAHKX pecypea CpOuje
©06jachH 3Hauaj eKONOUIKOr ACMIeKTa OAPKHBOT Pa3Boja Ha
OuyBame MPUPOJHKX pecypea

pasmKyje yTHuaj oTraja, XeMHKauja, yaeca, jonnsyjyher n
Hejonusyjyher 3pauctbe M Gyke Ha CTarbe XKMBOTHE CpEIMHE
HAaBOJIM NPUMEPE W JIMCKYTYje O NPUPOAHOM KaTacTpodama Kao
(aKTOpHMA PH3NKA 110 KHBOTHY CPCIHHY

OBjacHH MojaM KIMMATCKHX NPOMEHa H I106aHOT 3arpeBarba
oBjachH MoceamLe KIMMATCKMX IPOMEHa U aHau3upa noctojehe
MeXaHH3Me H Mepe 3a HXO0BO Y6nakaBarbe

objachy 3Hauaj M3pase CTPATEUIKHX MPOLICHA YTHIA]A KIHMATCKHX

« HeoGHOBILMBH 1 OGHOBJLMBH NPHPOIHK PecypeH (BasayX,

SeMIBHIITE, BOAe, GHOMMBEPIHTET H Ap.);

« DaKTOpH yTHLIAja HA )KMBOTHY CpeauHy (OTNaj, XeMHUKasuje,

yaecH, jouusyjyhe u Hejonnsyjyhe spauetbe, Gyka, npupojHe
KaracTpo(e-noniase, KIM3HIITA, MOKAPH, 3EMIBOTPECH);

« Kinmarcke npoMeHe 1 3aliTHTa 030HCKOr OMOTaua~— y3pouu 1

noceLe rI0GaTHOr 3arpeBatba, Mepe 3a CripeyaBarbe r10GaaHor
3arpeBarba;

« OKBHMpHa KOHBEHIMja Yje/IMHeHHX HALMja O KITMMATCKHM

npomenama, Kjoto npotokon, Mexatmsam urcror passoja (CDM),
MoHTpeasckH npoToKox;

+ MeXaiilamh 3a cMalLeibe HeraTHBHHX YTHUA]A Ha KHBOTHY

cpeauty - CTpaTelka NpoLieHa yTHLAja Ha KHBOTHY CPEIMHY;
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1POMEHa Ha KHBOTHY CPE/IMHY:

06jacHH 3Hauaj W HEOMXOIHOCT H3Paje CTY/IHje O MPOLEHH
YTHLIAja HA JKUBOTHY CPE/IMHY 3a CBE NPOjEKTE KOjH Ce MiaHupajy
M M3BOJIE, NIPOMEHE TeXHOIIOTHje, PEKOHCTPYKLIHjE, MPOLIHPEHHE
Kanauurera;

HaBe/ie IPHUMEpE NOC/ENIA 10 KUBOTHY CPE/IMHY, NMpojeKaTa KojH
cy peann3oBanu ca u 6e3 cTpareluKe MpoLeHe yTuiaja Ha
HKMBOTHY CPE/IMH

TpoteHa yTunaja Ha JKUBOTHY CPe/IMHY.

YTHIA] eKOHOMCKHX
CeKTOpA HA KUBOTHY
cpeanny

00jacHH yTHIA] HHLYCTPH]E, PyIapCTBa M EHEPreTHKE HA KMBOTHY
cpeamny

oGjacHH yTHUaj K 3Hauaj NI0JOTIPHBPE/IE, LyMapCTBa, JIOBCTBA U
puGonoscrsa, caobpahaja U TypH3Ma Ha JKHBOTHY CPEIHHY
HaBe/ie IPUMEPE yTHLIaja EKOHOMCKHX CEKTOPA Ha JKHBOTHY
cpeauny

Hnpyctpuja u pyaperso;

Enepreruika;

Tosmonpuspesia (TpaaMUMOHAIHA, HHTETPAHA M OPraHCKa),
1LIyMapeTBO, JIOBCTBO M pHbapeTBo, caobpahaj, Typrzam.

Konuent uncruje
NPOH3BO/IIbE H eHepreTcKa
epukacuoct

oGjachu u HaBesie edekte yBoherba YMcTHje MPOM3BOILE
passmkyje viehyHapoAHe HHCTPyMEHTE 3a pasBoj KoHUENTa
YHCTHjE MPOH3BOMIIHE

neduumLIe N0jMOBe eHepreTcke epUKACHOCTH U eHepreTcke
MHTEH3MBHOCTH

oGjacHH 3Hauaj M yTHLAj Mepa 3a NoGOoJbIIak:A EHEPreTeKe
edkacHoCTH

nprMerbyje Mepe 3a nobobluare eHepreTcke epUKacHOCTH y
CBAKOJIHEBHOM JKHBOTY

Mehynaponuu ukcrpymenty u crangapau (IPPC, BAT, BREF,
EMAS, u 1p.):

Ilojam u edextn yBohera YHCTHje IPOU3BO/ILE;

TMojam eneprercke epUKACHOCTH W eHEPreTCKe HHTE3MBHOCTH
Edekru 1 3auaj nodosbliara eHepreTcke eUKacHOCTH;
Mepe 3a noGosbiuatbe exeprercke epHKACHOCTH.

EKOHOMCKH acneKkTH
O/IPAMBOT PazBoja

0ofjacHH nojam eKOHOMHje 3aCHOBAHE Ha 3Hakby

objachH yTHlaj pa3Boja NPHBPE/E Ha OAIPIKUBH Pa3Boj
oGjacHH 3Hauaj O/IPAKUBE MPOU3BO/ILE H TOTPOLLILE H ,3e/IeHe
eKOHOMHje”

00jacHH 1ojam JpyLITBEHO OrOBOPHO MOC/IOBAIbE
aHaM3Kpa 3Hauaj 00Pa30Bakba 3a OAPIKHBH Pa3Boj

Tlojam exoHOMUje 3acHOBaHE Ha 3Hakby, Pa3BOj NPHBpeEie;
OnpKKBa NPOM3BO/IHA H TOTPOLIH:A - KHBOTHH LIHKITYC
npon3Boza;

IMojam KoHLENTa ,3¢/IeHE CKOHOMHjE™;

JIpywiITBEHO OZIrOBOPHO MOC/IOBAKLE;

OGpa3soBakbe 3a ONPKHBH Pa3BOj- FEHE3a Pa3BOja KOHUENTA, NojaMm
¥ 3Hauaj.

Counjannu acnexkTn
OIP/KHBOT pa3Boja

ONHLIE YTHLA] APYLITBEHHX BPEAHOCTH H KBAJIHTETA XKHBOTA
objacHu yTruaj AeMorpad)ckiX TOKOBA Ha OAPKHBOCT

objachH 3Hauaj NOMy.IalHOHE NONHTHKE M COLMjaTHE CHIYPHOCTH
aHAJIM3KPa YTHILA] CHPOMALLITBA W COLIMjAIHE YKIbYYEHOCTH
oBjacHH 3Hauaj NONMTHKE je/IHaKUX MOryhHOCTH, poHe
PaBHONPABHOCT, jaBHOT 31PaB/ba, CTAHOBAIbA M CTaMbeHe
TIOJIMTHKE 32 Pa3Boj APYIITBA Y UETHHH

ZMCKyTYje 0 3Hauajy nudopmucarba U yuewlhy jaBHocTd y
OJUTyuHBaKLY

o6jauriaa pernoHasIHe 1 JIOKaIHE acTieKTe OAPKHBOr PasBoja

JlpywuTBene BPeAHOCTH M KBAMTET XKHBOTA, IEMOrpahckn TOKOBH
¥ OIPXKMBOCT, MOMYJIALHONA NOIHTHKA;

ColmjaHa CHrypHOCT, CHPOMAIITBO H COLMJalHA YKIbYHEHOCT;
TonuTrKa jeHakux MOryRHOCTH, POJIHA PaBHOTIPABHOCT, jJaBHO
371paBJbe, CTAHOBAHE H CTaMGEHa MONMTHKA;

Hndopmucarbe 1 yyeuhe jaBHOCTH y OTyUHBAIbY;

PernoanHm 1 IOKaJIHH aCMICKTH O/IPJKHBOT Pa3Boja.
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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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« uMeHyje HocHoLle cnpoBohjerba KOHLENTa O/IPIKMBOT pa3Boja « Hocuouw cnposoljerba KOHLENTa OPKUBOT PasBoja —
Hcrmrymonamms oxpup | * 00 IO MHCTHTYGa y crposobetny u npaheriy NeDYWIDOLIH, HALHONAIIN i AOKINK HHBO; ]
1 maTop OApANEOY CHpOBOleHa KOHLIEITTa OAPAHBOT passoja ) + Vora wkcruTyuja y enposobesy u npahersy cposohersa
passoja « OBjachu MojaM U yII0ry HHIMKATOPA OPIKHBOT PasBoja KOHLENT Op)KHBOT PasBoja; .

+ aHaM3Mpa CeTOBE MHIMKATOPA OJIPIKHBOT Pa3Boja « Tlojam u yniora MHAMKaTOpa OAPAKHBOT Pa3Boja;

+ HaBe/Ie HHMKATOPE O/IPIKMBOT pa3Boja. +_CeTOoBH MHAWKATOPA OIPXKHBOT PA3BOja.

4. YIIVTCTBO 3A TUAAKTHYKO-METOJAUYKO OCTBAPUBAIGE ITPOI'PAMA

Ha nouetky cake Teme yUeHHKE yNo3HaTH Ca LIMLEBHMA H HCXO/IMMA, NIAHOMPa/ia H HAUMHHMa OlICHHBAkbA.

Tpenmer ce peanu3syje Kpo3 TEOPHjCKy HACTABY Y YHHOHHLH M CHIELMjaNH30BaHOj yunoHuLM. [Ipenopyka y opranusalujyi HacTaBe je Ja ce Mo HeAesbaMa peanusyje ABodac

TeopHjcke HacTaBe M ojiesberbe ce He ienu. Tpenopyuenn Gpoj yacoa 1o Temama 3a APYIru paspen je cienehn:
e VBony onpkusu passoj (8 uacosa);

EKoAI01KM acnieKTH ofpskHBor passoja (14 uacosa);

VTHLA] eKOHOMCKUX CeKTOPa Ha JKMBOTHY cpeuty (8 yacosa);

KoHUENT urcTHje npowsBo/iibe W enepreTcka edmkactoct (10 vacosa);

ExoHOMCKH acniekTH oapskuBor paseoja (10 yacosa):

Coumjanim acriexti onpuBor passoja (10 uacoa):

MHCTUTYLIHOHATTHM OKBHMP M HHAMKATOPH OPXKHBOT pasBoja (10 yacoea).

Tlpuankom peanusauuje Teme OCIOHHTH Ce Ha MPE3Haba yUeHHKA W3 OMIITE W HEOPraHCKe XeMHje, OpPraHCKe XemHje ca GHOXEMHjOM, aJMTHUKE XeMHje, TEeXHOIOKHX
onepaiija 1 3Bopa 3araljersa sxuBoTHe cpeaune. [penopyka je 1a ce NpUIKKOM OCTBapHBaiba nporpama uspalyyjy 3anauu koju he ce npuMer-HBaTH y NPAKTHYHO] HACTABH W
cTpyuHum npeaveTuma. MHCHCTHPaTH Ha CHCTEMaTHYHOCTH M MPUMEHH CTEUEHHX 3Haka Y NMPaKCH.

3a camocTaNHE 3a2aTKe NOTPEGHO je MPUNIPEMMTH IPOBEPY 3Hatba yueHHHKa. IpesuIor Tema camocTanHuX 3azataka je cnenehu:
TIpuka3s eKONOIKUX MOC/ELA UHLCTPHJCKOT U TEXHOJIOLIKOT pa3Boja.
1. TlpeseHTauuja KIMMATCKHX MPOMEHE H 3alTHTA O30HCKOT OMOTaua — y3poLH H Nocie/uLie r10GanHor 3arpeBatba, Mepe 3a Cripeuasarse robaaHor 3arpesarba.
2. Tlpesenraumja edekara u 3Hauaj nobosbilaka eHepreTcke ehUKacHOCTH.
3. Tlpuka3s ynore uucTutyumja y cnposoheiby u npahery cnposoljera KOHLENTa OpIKHBOT pasBoja.

H360p meTosta v 06/MKa paja 3a cBaky Temy ozpeljyje HacTaBHUK y 3aBMCHOCTH OJ1 HACTABHHMX CaJpikaja, CrocoOGHOCTH M NoTpeba yueHHKa, MaTepHjaHUX U IPYTHX yCIoBa.
Kopucrurn BepOanne MeToe (METOa yCMEHOT M3jlararba M IMjaliolika MeTo/1a), METo/Ie ICMOHCTPALIHje, TeKCTYalHO-uiycTpatueHe Metoze. peaoxkenu obamum paja cy
(poHTanny, pajy rpynH, paay napy, HHAMBHAYaIHH paj.

5. YIIYTCTBO 3A ®OPMATHBHO H CYMATHBHO OLIElbMBAIGE YYUEHUKA
'V HacTaBu OPHjEHTHCAHO] Ka JI0CTH3akby MCXO/1a NpaTe ce M BPe/IHYjy NpoLIeC HacTaBe U yuera, nocTuriyha yuennka (NpoayKTH yuera) u corncreenn paa. Hacrasuuk tpeba
KOHTMHYMPAHO /la MPaTH HANpelaK YYeHHKA, KOjH ce OrJjiefia y HauMHy Ha KOjH YYEHMLM NMapTHUMMHPAjy, KaKo MPHKYMIbajy MojaTke, Kako aprymMeHTyjy. eBanyupajy.

JIOKYMeHTYjy T Jla Gu BpeaHoBakbe Grilo 0GjeKTHBHO My YHKIM]H yuerba, OTPEGHO je YCKIaJMTH HUBOE HCXO/1a M HAYMHE OLIeHHBAkbA.

CymaTHBHO OLieHHBalbe je BpeaHoBatbe nocTuruyha yuennka Ha kpajy cake peannsosare teme. CymartvBHe ouene ce 100Mjajy U3 KOHTPOJIHHX MM MHCMEHHX pajiosa,
TECTOBA, YCMEHOT HCIIHTHBAIA, CAMOCTAHUX HIIH TPYIHHX PAJioBa yueHHKa.
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V opmaTuBHOM BpeHOBalbY HACTABHHK GUT pebano 1a MPOMOBHIIE IPYNHH MjAlIOr, 1a KOPHCTH MUTaka 1a 61 reHepucao mojaatke u3 haukux wieja, anu U Ja nomorue
pa3Boj haukux ujeja, naje yuenunnma nospatre uHpopmaimje, a nopparse nudopmauuje 10dujeHe 01 yueHHKa KOPUCTH J1a NPUIIAr0/IM NO/lyuaBarbe, oxpadpyje yueHuke 1a
ouemyjy KBanuTeT cBor paaa. M36op uucTpymenTa 3a hOpMAaTHBHO BpeHOBak-E 3aBUCH OJ1 BPCTE AKTHBHOCTH KOja Ce BPE/IHYje.
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Hasus npeamera: OCHOBU KBAJIMTETA

1. OCTBAPMBAILE OBPA30BHO-BACIIMTHOT PAJIA — OBJIMLIUA U TPAJAILE

PA3PEJL:

Teopujcka HacTaBa Bexo6e IMpakTryHa HacTaBa

Hacraga y Groky VkynHo

v

64 0 0

0 64

2. [IUWJBEBU YYEIbA:

- Cxsaraibe 3Hauaja

YNpaBbarba KBaNHTETOM;

- OcnocoGmasatbe 3a npaherse U MOLITOBaHE 3aKOHCKE PeryaTHBe y 0B0j 061acTH;

- Cxrarame snavaja

CTaHaap/a v cranjapaMsaumje;

~  OcnocoB:basarbe 3a Boerbe 10KyMEHTalHje Y XeMHjCKOj HHLYCTPH]€ M 3alLITHTH KUBOTHE CPEIHHE;
= OcriocoBbeHOCT 1 YCBOjeHA 3Hakba PUMEHE Y TPAKCH.

3. TEME, UCXO/IH, IPENNOPYYEHHU CAJIPKAJU U KJbYYHU MTOJMOBH CAJIPIKAJA

Paspen: Yersprn

Topuusu doun yacosa: Teopuja: 64 uacosa:

TEMA

WCXOIHN
Ilo 3aBpuieTKy Teme yueHuk he GuTH y cTamby 1a:

TIPENOPYYEHH CAJIPJKAJH / KJbYYHU TOJMOBH
CAIPKAJA

Tlojam kBasnTeTA

« oGjacHu nojam KeanuTeta

o onuue (aze y paspojy KBanuTeTa (KOHTPONA KBAIHTETA, OCHTYPatbe
KBAJIMTETA U LIEIOBHTO YNPaBJbathe KBATUTETOM)

* ONHLIE 3HAK KBAJMTETA M YKAXKE HA OCHOBHE CTPYKTYPHE €lIeMEHTE
KBanuTera

o Tlojam u aedunnumja KBanuTeTa:
o Passoj Kkeanutera;
* 3HAK M e/ICMEHTH KBA/IUTETA.

3aKOHCKA peryJaTHBa

* ananusupa v npart Bakehe 3akoHe y 061acTH ynpasibatba OTMa oM W
3AUITHTOM JKHBOTHE CPE/IHHE

o youu nosesanoct usmehy oarosapajyhinx 3akoma y obnactu
YNpaB/barba OTNAA0M H 3aLITHTE XKHBOTHE CPEaIHHE

* pasiukyje Bakelie HauMOHaIHE NPONKCE W NPONHCe JoKaIHe
camoynpase;

o _JuckyTyje 0 HaunonaiHoj crpareriju ynpaesbara OTrnaiom

* 3aKkOHCKa pery/iaTuBa y 006/1acTH ynpas/batba OTNa oM H
3AUITHTOM JKHBOTHE CPEIMHE;

* Hauuonasiu nponucu M npornmcH JIokajiHe camoyrpase:

« Haumonanna crpateruja ynpaebarba OTNagoM;

* ObGase3a npaherba NPoONMca 1 3aKOHCKUX PeryJiaTisa.

Cranpapan

o oGjacHy nojaM cTaHiapiia M CTaniapau3aLmje

* pasjiMKyje HalMoHalHe W MelyHapo/iHe cTanape

 ananusupa Mehynapoaue cranaapae SRPS 1SO 9000 u SRPS ISO
14000

 oGjacku nosesaHoct crangapaa SRPS 1SO 14001:2008 1 crannapaa

o Tlojam cranapsia u cTanapan3aumje;

* Haiwonanuu u MehyHapoaHu cranaapau;

« Melynapomuu cranzapau SRPS 1SO 9000 u SRPS 1SO 14000 y
0BOj o0nacTH;

o [IpHHUMIH yNpaBibakba KBATHTETOM:.

* 3axTeBH CHCTEMA yNpaB/batha KBAINTETOM: ONLITH 3aXTEBH,
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HaBe/Ie MPHHLMNE YTIPaB/baHa KBATHTETOM
pasiuKyje 3aXTeBe CHCTeMa KBAJIMTETa: OILITH 3aXTEBH, 3aXTEBH KOjH

Ce OJIHOCE Ha JIOKYMEHTALH]Y, OArOBOPHOCT PyKOBO/ICTBA, YTPABIbathe
pecypeHMa, peaniusativja NPOM3BO/A, MEpEHe, aHalIH3e MoGO bLIABAIbA

3aXTEBH KOjH C€ O/IHOCE Ha JIOKYMEHTALH]y, OArOBOPHOCT
PYKOBOJICTBA, YNIPaB/balbe Pecypcuma, peamnsaiija npous3soza,
Mepetbe, aHam3e N060sbLIABAMbA.

JlokymenTannja

BOJIH IOKYMEHTaLHjy y 06/1aCTH yNpaB/batba OTMAOM M 3alLITHTE
JKHBOTHE CPe/IHe

TNIOMyHH JIOKYMEHT O KpeTatby oTrnaza

TIOMYHH JIOKYMEHT O 1I0ceGHHM TOKOBHMA OTrajia

NONYHH JI0KYMEHT O NPEKOrPAHHUHOM TPAHCTIOPTY ONACHOT OTNaja
W3paju u nonyku oarosapajyhy 1okymenTaumjy koja ce BOH npu
caKyTubakby, TPRHCTIOPTY, NIPHjeMy, PYKOBAkbY, TPETMaHy H
CKJIaIMLITEIbY OTNAja

M3paii M BO/IM JIOKYMEHTALIM]y KOja Ce BOJIH NPH NPH YNpaBibatby
OTMAAOM KOjH HHje 32 PeLIHKIAKY

oBjacku HaumHe 3a 100ujarbe orosapajyhnx 10380a (3a cakyrnbarbe,
TPAHCIIOPT, CKIAANIITERE, TPETMAH H OJUIarakhe OTIaza) y CKIajy ca
3aKOHOM 0 YIPaBIbalby OTIAOM

o JlokymeHTauuja y obnacTH ynpaBibarba OTMaJ0M H 3alTHTE
HKHBOTHE CPe/IMHe;

o Jl03B0JIE 32 CAKYMIbakbe, TPAHCTIOPT, CKIAHIITEIHE, TPETMAH H
ojularabe oTnaja.

Ocnoge ynpasbama
oTrnaaom

oBjacHu 3Hauaj 1 OArOBOPHOCT 3aNOC/IEHHX Y 06/IacTH yrpaB/batba
OTNaZoM M 3aLTHTOM XKHBOTHE CPE/IMHE
oGjacHu BaskHOCT cTasiHOr npalierba nponyca i HOBUX TeXHOIOTH]a

* OGy4eHOCT M O/IrOBOPHOCT 3aN0C/IEHHX Y 061aCTH yipaBIbatba
OTNAIOM 1 3aLITHTOM JKHBOTHE CPE/IMHE;
* Baehu nponucu 1 HOBE TeXHOIIOTHje.

4. YIIVTCTBO 3A TUAAKTHYKO-METOJAUYKO OCTBAPUBAIGE ITPOI'PAMA
Ha nouetky cpake Teme y4eHHKE YNO3HATH Ca LIM/bEBMMA M HCXOIMMA, MJIAHOM Pajia i HAYMHHMA OLICHHBAKbA.

Tpeamer ce peanusyje Kpo3 TEOPHJCKY HACTABY Y YUMOHMLM M CHELMjANM30BaHOj yuHOHHUM. TIPHIMKOM OCTBapHBakba Nporpama O/Iesbere ce He JIeNu.

Tpenopyka y

OpraHu3aLMjK HACTABE j¢ N0 HEeJe/baMa Peasli3yje ABOUAC TeopHjeKe HacTage. [IpenopyueHy Gpoj YacoBa 3a HETBDTH PA3PEN 110 TeMama je ciechu:
* Tlojam kBanuTera (12 yacoa);

3akoHcka perynarusa (1
Cranpnapau (16 yacosa):

6 yacosa):

JlokymenTaumja (16 yacosa);
OBy4eHOCT M KOMNETEHTHOCT Y 06.1acTH ynipaB.batba oTra oM (6 yacosa).

TIpHIMKOM peasiu3alivje TeMa OCJIOHHTH Ce Ha TPE/I3Haba YUEHHKA M3 ONIITE M HEOPraHCKe XeMHje, TEXHHUKOT LIPTakba ca MALIMHCKHM EJIEeMEHTHMA, OPraHCKe XemHje ca

BroxemMHjoMm,

eXHUUKe (U3MKE, aHAIUTHUKE Xemuje, PU3HUKe XeMMje, TEXHOJIOUIKHX Oonepalitja, XemMHje MaKpoMolleKyJla M TexHosloruje nosumepa. Ipenopyka je na ce

NIPWIMKOM OCTBapuBara nporpama uspahyjy 3ajaum koju he ce NpUMELHBATH y NPAKTHUHO] HACTABH M CTPY4HMM MpeaveTHMa. MHCHCTHPATH Ha CHCTEMATHUHOCTH M
TIPUMEHH CTEUeHHX 3Hatba Y NPAKCH.

3a caMoCTalIHE PAjIoBE MOTPEGHO j& MPHIPEMHTH NPOBEPY 3Hatba y4eHHHKA. [IpeIuIor TeMa caMocTanHmX paziosa je cienehn:
1. Tlpukas 3HaKa W efleMeHTa KBajuTeTa.
2. Ilpe3eHTauuja HAUMOHATHHMX NPOMNKCA M MPOTIHCA JIOKAIHE CaMOYMpaBe Y 001aCTH YIpaB/baiba OTNA0M H 3alITHTOM JKHBOTHE CPEHHE.
3. Tlpuka3s NpuHUMNA ypaB/barba KBAIHTETOM.
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H360p meTozta 1 06/MKa paa 3a cBaky Temy ozpeljyje HacTaBHUMK y 3aBMCHOCTH OJ HACTABHHMX CaJpPikaja, CIOCOOHOCTH M NoTpeba yueHHKa, MaTepHjaTHiX U APYTHX yCIoBa.
Kopucrurn BepOanne MeToe (METO/1a yCMEHOT M3jlaraiba M IMjaliolika MeTo/1a), METo/Ie ICMOHCTPALIHje, TeKCTYalHO-uiycTpatueHe Metoze. peaoxkenu obamum paja cy
(DPOHTANHM, Paz Y FPYIH, Pad y APy, HHAMBHAYATHH pa.

5. YIIYTCTBO 3A ®OPMATHBHO H CYMATUBHO OLIEIbMBAILE YYEHUKA

'V HacTaBH OPUjEHTHCAHO] Ka A0CTH3AIY HCXO/A IPATE Ce M BPE/HY]y NPOLEC HacTaBe U yuetba, nocturyha yuennKa (1IpoyKTu yuersa) u concrsenm paa. Hacrasiuk TpeGa
KOHTMHYMPAHO /la MPaTH HANpE/aK YUCHHKA, KOjH Ce OrJie[ia y HauMHy Ha KOjH YUYEHMLH MapTHLUMNMPajy, KaKo MPHKYMIbajy MojaTke, Kako aprymMeHTyjy. eanyupajy.
oKyMenTyjy ut. Jla Gu BpeHOBabe 610 0GjEKTHBHO My yHKIMjH yierba, TOTPEOHO je YCKTaMTH HHBOG HCXO/Ia H HAUHHE OlCIbHBAIbA.

CyMaTHBHO OLeHbHBaAIbE je BpeAHOBame nocturuyha yuenuka Ha kpajy cBake peannsoBate Teme. CymaTHBHe OLieHe ce A00Mjajy M3 KOHTPOJIHMX MM MMCMEHHX PaloBa,
TECTOBA, YCMEHOT MCTIMTHBAH:A, CAMOCTATHUX MUK IPYIHUX PAJ0Ba YYCHHKA.

V (opmMaTHBHOM Bpe/IHOBatbY HACTABHMK GMT peGaslo /1a MPOMOBHILE IPYIHHU JIMjalior, /Ia KOPUCTH MUTama 1a G reHepucao nojlatke W3 haukux uieja, ajm u jia NoMOrHe
pa3Boj haukux uneja, naje yuenuumuma noparue nudopmaunje, a nopparse nupopmanmje 1061jeHe o/ yueHHKa KOPUCTH 1a IPUIAro/Iu MOjyyaBase, oXpabpyje yueHuke 1a
ouerbyjy kBanuTeT cBor pasa. H360p HHCTPyMeHTa 32 (JOPMATHBHO BPEAHOBAHSE 3ABHCH OJ1 BPCTE aKTHBHOCTH KOja Ce BpEyje.
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Hasus npeamera: OCHOBU BUOMETPUJE

1. OCTBAPMBAILE OBPA30BHO-BACIIMTHOT PAJIA — OBJIMLIUA U TPAJAILE

PA3PEJL:

Teopujcka HacTaBa

Bexo6e IMpakTryHa HacTaBa

Hacraga y Groky VkynHo

v

64 0 0

0 64

2. [IUWJBEBU YYEIbA:

- YnosHaBatbe ca HePOMEHILUBHM GHONIOWIKHM KapaKTepHCTHKaMa 0coba Ha OCHOBY KOjHX €€ BPLIH HACHTHOHKALM]A JbYH Y KPHMHHATHCTHYKE, APKaBHE H

KOMepLHMjajiHe CBpXe;
- Vnosnasarse hopensHuKIX GHOMETPHJCKHX TeXHONOMH]a;
- OcnocoGbaBarbe 3a NpUMepeHy ynoTpedy crielHpuuHnX GHOMETPH]CKHX TEXHOIOMH]a 3a PelliaBake KOHKPETHHX NpoGiema HACHTH HKaLHM]e.

3. TEME, HCXO/IH, TPEMNOPYYEHHU CAJIPKAJH U KJbYUYHHU ITOJMOBH CAJZIPIKAJA

Paspen: YerspTn

Topuwbn Gora vacosa: Teopuja: 64 yacosa;

TEMA

HCXOaU
Ilo 3aBpieTky Teme yueHuk he GuTH y cTamy a:

TIPEIIOPYYEHHU CAJIPIKAJH / KJbYYHU ITIOJMOBH
CAIPKAJA

® aHaIM3MPa HCTOPH]CKH Pa3Boj GHOMETpHje * Hcropujckn npersiea GHomeTpuje;

VBon y Guomerpujy o OBjacHu MpenveT HCTpaKHBAIbA GHOMETPH]E o Tlpeaver netpaxmBarba;
® _onMile uHb HCTPaKkHBatba GHOMETPHje * LWk MCTpaskHBarba.

R o pasmarpa HeTpakuBatKe XMIOTE3e o Hctpaupake xunorese;

Bromerpujcko
® HaBO/JM METO/IC HCTPAKHBAHA * Mero/ie HCTpaXKHBaba:

HCTpaKuBame
® aHAIM3MPA TOK HCTPAKHBAYKOT Mpolieca ©_TOK MCTpakuBAuKOr npovieca.
o kacndukyje Haune nieHTHpUKaLje 0cota o Buomerpuicke kapaktepueritke ocola:
® onuie GHOMETPHCKE KAaPaKTEPHCTHKE 0c06a — aHaTOMCKE H (PH3HOJIONIKE KAPAKTCPHCTHKE
® objacuu meToay uaeHTH(UKauMje 0cobe Ha OCHOBY OTHCAKa — manuaapHe JHHUjE jaroauLa MPCTH]Y H AaHa
® ONMIIE METOJY y3HMatha OTHCaKa — reoMeTpHja aKe, LA W yXa, BeHe laKke
®  aHaIM3MPA MOCTYIKe WACHTH(HKALIM]eHA OCHOBY GHOMETPHjCKH — TepMOrpamH LuaKe, LA 1 Tea

Hnentudurauuja ocoda

KapaKkTepHcTHKa ocoba:

~ anaromcke H (MIMOIONIKE KapaKTEPHCTHKE
— nanuiapHe JMHKUJE jaro/inia NpeTHjy U uiaHa
— TeoMeTpwje IIaKe, IMIA U yXa, BeHe LIaKe

— Tepmorpama LaKe, ML U Tela

— ouHe yuIta (WPHC), MpeKIbaYe oka

— JIHK

— OuHa Jly’KMLa (MPHC), Mpeskibaua oKa
— JIHK
~ 3y6u.
* BuxejBHOpHCTHYKE KapakTepUCTHKE ocoba:
~ pyKommc, noTnme
— rac

— JIMHAVIHKa Kylaba
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— 3y6mn
pasiukyje onpemy notpeGHy 3a HACHTH(DHKALM]Y
0BjacHu HHBO H3BOUBHBOCTH OBE METOZIA
onuiue GUXejBHOPHCTHUKE KapaKTepHCTHKe 0coba
aHANM3MPa HAYMH WICHTH(MKALMjE GUXEjBHOPHCTHYKE
KapaKTEpHCTHKE 0COBE Ha OCHOBY:
— pykonuca
— notnuca
- rnaca
— AMHaMHKe Kylama
— TrecTHKynauuja
— MHMHKe IHIa
- xoma
L.MeKe™ GHOMETpHjCKe KapaKTepHCTHKE
oBjachH HUBO M3BO/ULHBOCTH OBE METOA

— recTHKyJaunje

— MHMHKa HLA

- xon

— ..Meke" GHOMeTpHjcKe Kapal

repHCTHKE.

®  aHaIM3Kpa GHOMETPHJCKH HIACHTH(HKAIMOHN CHCTEM W HeroB cactas | ® BHOMETPHjCKH HIEHTH(MKALIMOHH CHCTEMH;

o pasauKyje (GaKTope KojH YTHIY Ha NPEIM3HOCT GHOMETPH]CKHX o TIpelsHOCT GHOMETPHICKHX CHOTEMa;
Dopenzuuxe cucrema * AyTomarcka HaeHTH(HKaLMja 1 BepudHKaLija ocoba;
Onomerpujcke ® pasnuKyje ayToMarcky uiaeHTHdHKaLmjy oa Bepudukaimje ocobe * Vnorpeba n 310ynorpeba GHOMETPH]CKHX cHCTeMa;
TexHoJoTHje * objacHu ynotpedy H 310ynorpedy GHOMETPH]CKHUX CHCTeMa *  Bpcre GHOMETPHjCKHX TeXHOMOTHja;

® HaBe/e BPCTE GMOMETPH]CKMX TEXHOIOrHja M NPHMepeHoCT yrnoTpebe | o  Creuuduute GHOMETPH]CKE TEXHOIOMHjE H TPUMEPEHOCT

ynorpebe.

® HW3HOCH CTaB O MPABHOM, APYLITBEHOM H E€THUYKOM acreKTy ynorpebe o [lpaBuu acnekr;
Tpuvena GUOMETPHICKHX TeXHOTIOTH]a H WACHTHHKaLM]a o Jlpyurrsetn acniekt;
GHomeTpujcKux o anaTH3Mpa MpHMEHy GHOMETPH]CKHX TexHoTorHja y PenyGauim o ETuuku acnexr;
TEXHOJIOTHja CpGuju » _Buowmerpuijcke TexHonorje y PenyGmuun Cpbuje.

4. YIIVTCTBO 3A TUAAKTHYKO-METOJAUYKO OCTBAPUBAILE IIPOTPAMA
Ha noueTky cBake Teme yueHHKE YMO3HATH Ca LIW/BEBUMA W HCXOJMMA, TUIAHOM Pajla M HAUMHOM OleHMBaba. [IpeMeT ce peanusyje Kpo3 TCOPHJCKY HACTABY Y YUHOHHIM.
Ilpenopyka y opraHM3aumjn HaCTaBe je Ja ce Mo Heae/baMa peansyje 1Bo4ac TeOpHjCcKe HacTaBe U ojlesberbe ce He Aenu. [Ipenopyuenn Gpoj yacosa 1o Temama 3a 4€TBPTH

pazpen je cnenehu:

DR

Veoay Guomerpujy (3 yaca);

Buomerpujcko netpaxusame (15 uacosa);
Hnenrndukaunja ocoba (20 yacosa);

DopeHsuuke GHomeTprjcke TexHonoruje (20 yacoa);
TpHMena GHOMETPHICKHX TeXHOTOTHja (6 YacoBa).

TlprnnKoM peanu3alifje HACTABHOT Ca/lpyKaja OCIOHNTH Ce HA MPE/I3Hakba yUeHHKa 3 (PM3HKE, OMIITE H HEOPraHCKe XeMHje, OpraHcke XeMuje ca GHoXeMHjoM, dopeH3Huke
TEXHOJIOTHje, TPAcoJIoruje W OCHOBE KPUMHHAIMCTHUKe TexHuke. [Ipenopyka je a ce npuiiMkom octeapuBarba nporpama uspallyjy 3azauu koju he ce npumersusati y
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NpaKTHYHOj HACTABH M CTpYuHMM npenveTHMa, [IPE/To3H 3a MPOjeKTHy HACTaBY Cy yueHHUKe Mpe3eHTaLje Ha Tewy H3Bohera KIaCHUHHX M ayTOMATCKHX TeXHOTOTHa:
naeHThdukaimja ocobe nomohy orrcaka NpeTHjy, ycaHa M ycHe WIKOJbKE, ML W yXa, 3y0a, Ayskuie (Mpuca) oka, 1e30KCHPHOOHYKICHHCKE KHCEHHE, rIlaca, pyKonuca,
notnuca.

VIHCHCTUPATH Ha CHCTEMATHUHOCTH 1 IPUMEHH CTEUEHHX 3Hatba Y NPaKeH.

H36op metoaa 1 06/1HKa paza 3a cBaky TeMy ozpeDyje HACTABHUK y 3aBUCHOCTH OJ1 HACTABHUX CaJpKaja, CIocOOHOCTH M noTpeGa

YUEeHHKa, MaTepHjaIHUX 1 ApyTrHuX yciaosa. KopucTtutn BepGaine Metoze (METO/Ia YCMEHOT M3/larakba M ANjaiolika MeTo/1a), MeTojie

JIeMOHCTpALIHje, TeKCTYAHO-HIyCTPAaTHBHE METO/IE U ayno-Bu3yenHe. [peioxkenu obanum pata cy GpoHTantu, pajiy rpynu, paay napy. HHAMBHIYalHH pajl.

5. YIIYTCTBO 3A ®OPMATHUBHO U CYMATHBHO OLEIbHUBAILE YYEHUKA

V' HACTABH OPHJEHTHCAHO] KA J0CTH3AIbY HCXOZIA TIPATE Ce M BPEAHYjy NPOLIEC HACTABE H yuetba, nocturtyha yuerHka (IpofyKTH yuerba)  conctsenm paa. Hactaiuk TpeGa
KOHTMHYMPAHO Jla NPaTH HANpe/ak yueHHKa, KOjH ce OrJiela y HauMHy Ha KOjH Y4eHWLM NapTHUMNUpajy, Kako MPHKYIbajy MojaTke, Kako apryMeHTyjy, eBaiyupajy,
nokymenTyjy uTa. Jla 61 BpeaHoBatbe G110 0GjeKTHBHO M Y (BYHKLMjH yuck:a, NOTPeGHO je YCKIAMUTH HHBOC MCXO/1a H HAUNHE OLICHHBatba.

CywmaTHBHO olersUBarbe je BpeaHOBame nocTHrHyha yueHuKa Ha Kpajy cBake peatnsosane Teme. CyMaTHBHE OlEHE ce 00Mjajy M3 KOHTPOTHMX WM TIHCMEHHX paiosa,
TECTOBA, YCMEHOT HCTHTHBAA, CAMOCTATIHHX HIIH TPYITHHX Pa/IoBa yUYeHHKa.

V opmaTHBHOM BpEHOBakY HACTABHMK GM Tpebaso a MPOMOBHIIE IPYITHH HjalIOr, 1a KOPUCTH MHUTaHa Ja Ou reHepucao nojatke W3 haukux wieja, anu u 1a noMorke
wHXO0B pa3soj. [MoTpedHo je na naje yuenuumma nosparhe uupopmauuje, a noppare uhidopmatuje 106HjeHe 01 yueHHka KOPMCTH J1a IPHIATO/IM NOjyyaBarbe, oxpaGpyje
YUEHHKE Jla OLekbYjy KBATHTET CBOT paja. M360p MHCTpyMeHTa 3a (JOPMATHBHO BPEIHOBAKSE 3aBHCH OJ1 BPCTE aKTHBHOCTH KOja C& BPE/HYje.

VKOJIMKO Ce M3BOAM HACTABA HA JA/bUHY NOTPEGHO je BPUIMTH (JOPMATHBHO OLEHHBAILE YUCHHUKHX MOCTUTHYha KPO3 aKTMBHOCT YUeHHKa y JIMCKyCHjH, u3paam somahux
3aj1aTaka, paja Ha MPOjeKTHNM 3aauuma HTa. Ha ocHOBY KOHTHHYHpaHOT (HOPMATHBHOT OLEH-HBaba MOTyhe je H3BECTH H CYMaTHBHO OLCHHBAbLE.

VKOJIMKO ce nporpam peausyje o JiyaHoM MOJIe/ly HACTaBHMK /MHCTPYKTOP NMPOBEpaBa /ia Jiu je Moc10/1aBatl 3aBpIIMO MPOLEHY PH3MKA Ha PAJIHOM MECTY Ha KOMe pajie
MJIaJIM M /13 JK je M3BEO YBO/IHY OOYKY MyIaJinX 0 Ge30e/IHOCTH M 3paBiby Ha pajy.
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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.





image30.png
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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Porauuje 3a opeer mramny

OnHILE CHCTEM LWTHHAApa ofceT poTauuje
OMNHIIE MTaBHE JIENOBE LWIHHAPa hopme

OnHLIIE LMINHIAP 3a FTyMY W CBOjcTBa oeeT ryme
OINHLIE LUHAHHAAP 32 NPHTHCAK

oGjachu yiory H riasHe aenose ypehaja 3a Gojerse

Cucrem uMIHHAAPa;

Luannap dopme;

Luaununap 3a rymy:

Llumnaap 3a npuTHCaK;

Pacropen umMnaapa y mraMnapekoj

e IMHHLH

oBjachH yJiory H rJiaBHe aeiose ypehaja 3a Brakere *  Vpehaj 3a Gojere;
HaBe/Ie HauMHe Cylera 60je Ha OTHCKY * Vpebhaj 3a Braxere;
oGjacuu npunumn paja odeer poraumje THna ,,01 pauynapa 10 | ¢ Vpehaj 3a cywemne Goje;
wrawmne” (CtPress) *_Odpcer poraumje CtPress.
ONHILIE O/ Yera e CACTOjH OCHOBHA LITAMNIAPCKA JeAMHHLA 32 * Lllravnapexa jeanmua;
porauony b0k uTany * Lnniaap urawnapere opwe
onuue uuanHaap Gopme 3a 1yOoKy wrammy o Llwnmnaap 3a npriica:
Poranuje 3a ay6oky OHLLE LWIMHAAP 38 IPUTHCAK T iy a npcas:
wrrammy objachu npuHLMn paja ypehaja 3a Gojerbe  Vpehajsa cymem;: Soie:
OMNHILIE HAYHH CyLIeHba 50je Ha OTHCKY . PoTauilje 3 GaKpo urial‘uny'
06jacHH NPUHLMN paja poTauuja 1yGoKe WwTaMme THna + IlraMnare speanocAX na;mpa (intaglio).
ONHLIE JIETA/LHO MOCTYNAK IITAMMNAa BPEHOCHHX Nanupa
objach 06GHjatbe OTHCKA MPHHLKINOM efteKkTpodoTorpadmje « Tpurun enekrpodotorpaguie;
oBjachH 106Hjarbe OTHCKA MPUHLIMIOM MHK-UET LuTamme o Mpunun urasmana MnaxoMJG;'e (urcver);
oBjachu 106Hjarbe OTHCKA PUHLIANIOM TepMorpaduje . l'lpuuﬁvm Tepuorpadmje; & etk
Mamnne 3a IHCHTAIHY objacHu 100Mjatbe OTHCKA NPUHLIMIIOM joHOrpaduje . l'IPnHuVm AOEOI_ a':bn'ej i
wrammy onme caojersa Goje 3a rkTazy wTavmy . E(fje I Wlmm‘;y mJ,mM”y
OnuIe CBOJCTEA MOJUIONe 3a JUTUTANHY LITamMme o Tlomrore 3a quraTansy u.n‘a‘Mny.
0GJacHH NPHHLKIN LITAMIAkbA NIATHHX KAPTHLA 31PABCTBEHHX
KapTHLa, KapTHLA 32 TIOTYCT, H JIp.
oGjackH 10jam KeaHTeTa OTHCKA
oGjacHH rojam KOHTPOJIE KBATHTETa OTHCKA o Ksanurer otHeka:
ONUIIIC HAYMHE BH3YEIHE KOHTPONIE KBATHTETA OTHCKA + Kowtpora rsammera;
ONHLLIE HAUMHE KOHTPOJIe KBaJTeTa oTHCaka nomohy MepHux | | Busyeana konTposa I’(Bam"ﬂa;
2;.“';’3’::2:; oNTHdE rycTHie Goje Ha OTHCK * Konrpona Kaanme'ra_noMohy MEPHUX HHCTPYMeHaTa;
Konrpona kBasurera ) ) 4 ) Yy * Onrruka rycruna Goje Ha OTHCKY:
ONHLLIE MPHHLAI Pajia ISH3UTOMETPA X
wramne . . ST ¢ TlpuHumn paja neH3HTOMETpa;
©BjacHM MPHHLIMN pacTepeke penpoayKuwje ToHosa + Pacrepexa penpoaykiua Tomosa;
onue yrhuajue paktope Ha aeopmaljy pacTepeke Tauke « Jleqhopvaunja pactepeke Tauke; ’
OBjaCHH BU3YCTHH HAYHH KOHTPOE yjeAHAUCHOCTH G0je Ha + Cunun Garane (yjeanaserocr Goja);
OTHCKY . ’

oGjactu o3nake Ha Tabaky NOMOly KOjHX ce KOHTpOHILe
Knanare 6oja Ha OTHCKY

Vknanatbe 6oja.
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4. VIIYTCTBO 3A JUJAKTHUKO-METOJAUYKO OCTBAPUBAILE IIPOTPAMA

Ha nouetky cBake Teme yueHHKe yIO3HATH Ca LIH/LEBMMA M MCXO/IMMA, TIAHOM Pajia i HAYMHHMA OLICHHBAbA.
Tpeamer ce peanusyje Kpo3 TEOPHjCKY HACTABY y YUHOHHLM M CHICUMjaiu30BaHoj yunoHuLM. [Ipenopyka y opraHus3aumju HacTaBe je 1a ce ro HeJesbama peaiusyje ABouac
TEOpHjCKe HACTaBe M Oflesbekbe ce He aenu. [Ipenopyuenn 6poj yacoBa o Temama 3a npBu paspen je cieaeh
* Tlocrynak wramnatba (30 yacosa);
+  Teopujcke ocHoBe nocTynka wramnara (12 yacosa);
Illtamnapcke mammne (5 uacosa);
«  Onpkasaibe WITAMNAPCKHX MauiHa (4 yaca);
+  Iltamnapcke MalmHe 3a BUCOKY wtammy (19 wacosa).
Jlpyru pazpen:
«  Curo wramna (20 uacora);
«  Vispana wramnapeke dopme 3a cuto wrrammy (10 vacosa):
*  Tawmnon wramna (20 yacosa);
*  Mspana wramnapcke gopme 3a TaMroH ramny (8 uacosa);
«  Tlpuncax y npotecy wravnara (8 yacosa);
*  Mspana npoGuux otucaka (2 uaca).
Tpehn paspen:
+  Jlurorpaduja (8 yacosa);
« Odcer wrrana (10 uacosa)
+ Odcer Mammna 3a mTaMmarbe Ha Tadatma (20 yacosa);
* Toctynum opae Ha odcer Matwnnava (10 wacosa);
*  Mauwmune 3a Gessonu odeer (20 yacosa).
YerspTH paspen:
« Poraunje (10 uacosa);
*  Poraumje 3a diekco wramny (10 yacosa);
*  Poraumje 3a ofcer wramny (18 yacosa);
*  Porauuje 3a nyGoky wrammny (5 yacosa);
¢ Mauwmune 3a qurutandy wramny (7 yacoa);
 Kontpona ksanntera wramne (10 yacosa).

TIpHIMKOM peannsalje TeMa OCIOHHTH Ce Ha Pe/I3Hakba yueHHKa U3 XeMHje, H3HKe, OCHOBH rpadHuKe TeXHHKe, TEXHONIOrHje rpaHuKOr MaTepHjana, i NPpaKTHUHE HaCTaBe.
Tpenopyka je Aa ce NPHIMKOM ocTBapHBamba nporpava uipabyjy 3a1aim koju he ce NPHMEIHBATH y NPAKTHUHO] HACTABM M CTPYYHMM npeavertiva. MHencTupary na
CHCTEMATHUHOCTH M NPHMEHH CTEUEHHX 3HaIba Y NPAKCH.
3a camocTasiHe PaJioBe yueHHKa NOTPEGHO je MPUMPEMHTH MaTepHjasl H NPOBEPUTH 3HaHe yueHHKa. [Ipe/utor Tema caMmoCTaHUX pajioBa 3a NpBH paspe je caenchu:

1. TlpeseHTauuja TeXHHKA BUCOKE, paBHe, 1y0OKe, POMYCHE W AMTHTAIHE LUTaMIle.

2. Tpwkas femnberba Goje, paysajabe coja G0je H Be3HBAILE 32 WTAMIAPCKY MOUIOTY.

3. [lpesenTanuja OCHOBHMX MEXaHM3aMa IITAMIAPCKUX MAlIMHA.,

4. Tlpukas Tekyher oapKaBara IITAMIAPCKHX MALIMHA.

5. TlpesenTauuja WTaMNapckuX MaWMHA 3 BACOKY LUTamIly.
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Jlpyru pazpen:
1. Tlpukas NpUHLMIIA CHTO LUTAMIIE.
2. TlpesenTauuja KIaCHUHOr M IMTHTATHOT MOCTYIKA H3PaJe CHTO WTamnapeke Gpopme.
3. TIpHKas NPHHLMNA TAMIION WITAMITE.
4. TlpeseHTaumja noctynaka uspaje wramnapeke GopMe 3a TaMIOH IITaMITy.
5. Tlpuka3s HauMHa OCTBAPHBAH-A PUTHCKA Y NPOLIECY LITAMIIAHA.
6. Tlpe3eHTauuja aHONOTHUX M IMFHTATHOT MOCTYMaKa H3pajJe NPOGHHX OTHCaKa.
Tpehu paspen:
1. Tlpuka3s npuHuUMNa J0GHjarba OTHCKA IHTOrpaHjoM.
2. TlpesenTaumja nocTyrnka u3paje wramnapeke Gopme 3a odeer wrammy.
3. Tlpe3seHTauuja OCHOBHHX (hyHKUMOHATHHX LieMHA TabauHe odceT MallkHe.
4. TlpuKas yTHCKHBAHA W H3PEIUBAA.
5. Tpesentaumja Computer to Press Texnonoruje.
YerspTH paspen:
Ipuka3 rpahe potauuje 3a oeer wrammy.
IpesenTauuja wramnapeke jeanHuLe 3a Gekco wrammy.
TMpuka3 pacniopea WWIKKHAAPA Y O(CET WTAMITAPCKUM jeIMHHLIAMA.
IpesenTanmja potauuje 3a IyGoKy mrammy.
Ipukas enexrpodororpaduje, joHorpaduje, HHK-LET 1 Tepmorpaduj
Tpe3enTauuja o3HaKa Ha LITAMNAHOM TabaKy 3a KOHTPOTY KBATHTETa OTHCKA.

s~

M360p mMeTona n obmKa paja 3a cBaky Temy oapelyje HACTABHHK Y 3aBUCHOCTH OJI HACTABHHX Cajipykaja, CNOCOGHOCTH M NOTpeba yueHHKa, MaTepUjalHHX U IPYrHX ycioBa.
Kopucrutn Bepbanie Metoe (METoAa yCMEHOT H3jaraiba M AMjajlolika MeToJ1a), MeTO/Ie IeMOHCTpaLMje, TeKCTYalHO-HiycTpaTiBHe Metose. [Ipeuiokenn o6auuu pata cy
pOHTAIHH, pajy TPYIH, Pajy napy, HHAMBHAYATHH pal.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHBHO OLIElbMBAIBE YYEHUKA

'V HacTaBM OPHjEHTHCAHOj Ka JIOCTH3akby HCXO/1a MpaTe ce W BPEIHYjy MPOLIeC HACTaBe U yuera, nocturiyha yuennka (MpoayKTH yuerwa) U concTBenn paj. Hacraenuk tTpeGa
KOHTHHYMPAHO J1a MpaTH HANpeJak yueHHKa, KOjU Ce Orje/la y HauMHy Ha KOjM yYeHHUM NapTHLMIHPajy, Kako MPUKYMbajy MofaTke, Kako apryMeHTyjy, eBalyupajy,
nokymentyjy ura. Jla 61 BpeaHoBaibe 610 06jeKTHBHO My DYHKLH]H yuerba, oTPeGHO je yCKIaAMTH HHBOE HCXO/IAa H HAYHHE OLICHHBAbA.

CymaTHBHO OLeHHBae je BpeaHOBakbe MocTHrHyha yueHWka Ha Kpajy cBake peanusopade Teme. CyMaTHBHE OLeHe ce 100Hjajy M3 KOHTPOIHHX MM MHCMEHHX panoBa,
TECTOBA, YCMEHOT HCTIHTHBAKA, CAMOCTAIHUX WM FPYITHHX PajoBa YHEHUKA.

Y (hopmaTHBHOM BpeHOBAbY HACTABHHK GHT pebGasio a MPOMOBHMILE 'PYITHH JIjaior, 1a KOPHCTH MATakba a O1 reHeprcao nojarke u3 haukux uaeja, anu u 1a moMorHe
pasBoj haukux uieja, aje yueHuima nosparHe Hidopmatije, a noBparHe HHGOpMaLje 100HjeHe 01 yueHHKa KOPHCTH /i IPHIIAro/In NIojly4aBatbe, oXxpabpyje yueHuke aa
ouetbyjy KBanHTET CBOT pata. H360p HHCTpYMeHTa 3a hOPMATHBHO BPEaIHOBaIbe 3aBUCH 071 BPCTE aKTHBHOCTH KOja C& Bpetiyje.
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Hazus npeqmera: IPAKTUYHA HACTABA

1. OCTBAPMBAIbA OBPA30BHO-BACIIMTHOI PAJIA - OBJIMUM U TPAJAILE

HACTABA
PASHE Teopujcka HacTaBa Bex6e IpakTuna vactapa | Hacrasa y Goky PR VD
1 0 0 210 60 210 270
1l 0 0 204 90 204 294
11 0 0 408 90 408 498
v 0 0 396 120 396 516

Hanowmena: y TaGenu je npukasan roauuibsu GOHA YacoBa 3a cBaku 00JIMK paja

2. IWJBEBU YYEIA:
— OcnocobbaBarbe yueHHKa ia KopucTeh POMEHOM cTeueHa TEOPHjCKa M MPaKTHYHA 3HaHa H BELITHHE IITAMNajy pasinuuTe rpaduuke NPOU3BO/IC Ha CBUM THTIOBUMA
MalIMHA 32 BUCOKY, PaBHY, AyGOKY, IPOMYCHY W AMIHTANHY LITAMITY:
— OcrniocoB baBarbe yueHHKa 1a CaMOCTAIHO PYKYjy CPEACTBUMA Pajia ¥ MaTepHjalliMa y MpoLecy LTame;
— PasBujare CMHCIa KOJI yUCHHKA 32 TAUHOCT, YPEIHOCT M (hPOPMHpakbe HABHKA 3a MJIAHCKH OPraHM30BaH paji;
— MopMuparbe HaBHKA KO/ YUEHHKA /1a O/PKaBajy WTaMIapeKke MalMHe H ajlaTe i PauMOHAIHO KOPHCTe MaTepjat;
— PasBujarbe CHCTEMATHUHOCTH, NPELIM3HOCTH, CMUCJIA M OJIFOBOPHOCTH 38 THMCKH paji:
— PasBujame criocoGHOCT 3a pelaBarbe NpoGiemMa M HOBUX CHTYalMja y MPOLIECY Pajia U CBAKOJHEBHOT XKHBOTA;
— Ocnoco.maBarbe 3 NPHMEHy CPE/CTaBA 32 3AUITHTY Ha PATy H PA3BHaHe CBECTH O BAXHOCTH OyBatba CONICTBEHOT 31paBIka;
— PasBujarbe CBECT 0 3Hauajy OJPIKMBOT Pa3BOja M EKOJIOLIKE ETHKE.

3. HA3UB M TPAJAILE MO/IYJIA IPEJIMETA

Paspex: npBH
Pen.Gp. HA3MB MOJIYJIA Tpﬂ{ir::ozzgwna
1. Pajina opranusaimja u OKpyKemwe paja 25
2. IlltaMnapcke MauinHe 3a BACOKY LITAMITY 65
3. IllTamname Ha TabauHkM odceT MalHamMa 120
4. Hacrasa y Gioky 60
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Paspen: ApyrH
Pex6p. HA3HB MOYJIA TP“{‘:’::Q“;%‘Y"“
1. Iltamnarse na ofcet MatMHama 112
2. IltaMnare Ha MAIIMHAMA 32 CHTO LITAMITY 58
3. IlltaMnare Ha MalIMHAMA 32 TAMIIOH LITAMITY 34
4. Hacrasa y Groky 90
Paspen: Tpehn
Pen.op. HA3HMB MOJIYJIA Tpajare Mozya
(4acoBm)
1 Jlurorpaduja u anrpaduja 66
2. Itamnatbe Ha BULIEGOjHUM MalMHAMA 180
3. IMocTynuu 1opaje Ha odcer MalHHaMa 42
3 Iltamnare Ha oceT MalIMHaMa THIA ,,0/1 padyHapa Jio wramne™ (Computer to Press) 120
4 Hacrasa y 610Ky 90
Paspen: YeTBPTH
Pen.6p. HA3HB MOJIYJIA Tpajare Mozynia
(4acoBm)
1. IlItamnae Ha potauujama 3a ¢uiekco wrammy 78
2. IlItamnatbe Ha poTaunjama 3a 1yGOKy wTamiy 72
3. IlItamnatbe Ha potaunjama 3a odeer wramny 132
4. IlItamnase Ha MAUIMHAMA 32 MTHTAIHY WTAMITY 78
5. IllTamMnake BpeIHOCHHX Man1pa 36
6. Hacrasa y 610Ky 120
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4. HABUB MOJYJIA, UCXO/IH, MPENNOPYYEHU CA/IPKAJH / KJbYYHHU MMOJMOBHU CAJIPIKAJA

Paspe;

npeu

HA3HUB MOAYJIA

UCX0au
Tlo 3aBpuieTKy MOysia yueHnK hie GuTH y cTarby Ja:

TIPENIOPYYEHM CAIPXKAJ / KJbYYHHU NOJMOBH
CAZIPKAJA

Panna opranmzanuja u
OKpYZKere paxa

PUMErbYje MEpE JIMUYHE H KOJIGKTHBHE 3aLUTHTE Ha pajty
crnpoBo/iM Mepe Ge30e1HOCTH M 3/1paBJba Ha pajy
npHUMerbyje Mepe 3alTHTe XKHBOTHE CPeIHHe

YUECTBYje y OpraHu3aLMj1 pajia y Oie/betby LuTamne,
NpaTH pa WTaMIapCKHX MaKHA Y Oe/belby LITaMie
TpaTH TIaH peaiialiuje Npolieca NpoU3Bo/Ibe

YueCTBYje y aHalu3M PajiHOT Hallora

W3BPUIM Mperiest WTamMnapeke hopme

obe36em ocHOBHE MaTepHjane W moMohHa cpesicTBa 3a paj
CKJIaJIMLITH OCHOBHE W noMohHe MaTepHjasie 1 anate 3a paz
BOJM patyHa O ONTHMAJIHOj TEMIEPATYPH U PEIaTHBHO]
BIKHOCTH BA3/lyXa y O/le/belby LITammne

TIpon3Bo/Ha O/iesberba y WTaMnapuj1
Vnosuasaibe onpeme y ojiesberby ramne;

Pajn wraMnapekux maiimHa;

3ajeanmyKa onpema y o/lelbetby LTamre;
Paspana niana wramnama;

3aiITHTa Ha Pty H 3aLITHTA KHUBOTHE OKOJIHHE.

I TamMnapeke Mammie 3a
BHCOKY HITAMITY

.o

Pajiu Ha PasIMUMTHM KOHCTPYKLMjaMa H THIIOBUMA MallHHa 3a
BHCOKY LITaMIty

nojiecu ypehaj 3a yararare 1 H3niarare Ha MalIHHAMA y OJHOCY Ha
(opmar, rpamaTypy H 1€6sbHHY ITAMIAPCKe NO/LIOTe
06e36e/M NPOLIEC HECMETAHOT M KOHTHHYAJIHOT yJlarama u
W3Narame MaTepHjana 3a WTaMnare

nojeck 10Tok Goje ypehaja 3a Gojerse y ckiiay ca IpoH3BoAOM
KOjH ce ramna

MOCTaBH WTAMNAPCKY GOPMY Y IITAMIIAPCKY MALIUHY
npunpemu Gopmy 3a Hymepaunjy 1 nepdopaunjy

BPLIK HyMepaLKjy U nepopaiujy Ha 3aKJIONHOj THIO MALHHU
MPUNpeMH TaMnapeky 6ojy 3a wramnarme y Ckiay ca
TEXHHUKHM Y30PKOM H NIPEIMETOM LITaMIIakba

NIpHNpeNH CBOjCTBA Goje 3 BUCOKY LITAMITY HpeMa THity
ITAMNApCKe MalnHe

nojieiaBa cBojeTBa Goje Mpema pasuuHTHM NOUIorama 3a
wramny

Meia ocHoBHe Goje

mea Goje 1o peuentypu

KOpHCTH Katasiore Goja

onpehyje perocien wramnama 6oja

BpUIM NpopatyH noTpedHe Komunute 6oja

perysmuie yknaname 6oja Ha OTHCKY

KoncTpykuuja 1 HauMH (yHKUHOHHCAH-A MALIMHA 33 BHCOKY
wrrammy;

VYpehaj 3a ynarawe u usnarae;
Vpeha 3a Gojetve;

Temerbia 1 NpHTHCHA N70Ya;
Iltamnapcka dopma;

opma 3a Hymepucatbe, nephopauujy;
boja 3a tuno wrammy;

Tpunpema Goje 3a mrTammarbe;
Tosewasarse cBojcrasa 6oje;

Melwuate 0CHOBHHX Goja;

Hs3pana peuentypa;

Onpehupatse pesocnena wramnara Goja;
Victanarse Goja Ha oTHCKY;

LLITamnapeke NOAIOre 3a THINO WTAMITY;
IllTamnapcku Tabak;

Tpunpema nanupa 3a wramnambe;

Ceuerbe;

Bpojarbe;

Knumaruzaumja;

OunpeljuBarbe cMepa BilakaHaia;

Kontposa pacniopena ctpanuua;

Orvcak y THIO rTaMnH;

Crieumjajii NOCTYNUM Y BUCOKO] LUTAMIH;
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OZIpe MUHUMATHH EKOHOMUYHH hopmar TaGaka y ckiaiy ca
JIMMEH3HjaMa NPOM3BO/IA M NOTPEGHOM TEXHOOLIKOM MOBPLIKHOM
3a rpajdep u o3HaKke Ha TabaKy 3a KOHTPOJTY KBAJMTETa OTHCKA U
3axTesa rpaduuke 1opaae

6Hpa ajzeKBaTHy BPCTY MaTepujaia 3a Wramy,

npUNpeMa MaTepHjail 3a wTammy

npoBepaBa cMep BllakaHala WTaMNapeKor nanupa,

NpaTH YCII0Be KIMMATH3ALIMIE MATEPH]Aa HA KOjeM Ce WTamia
n3palyje MakeTy pacropeia CTPaHHLIA y OJHOCY HA CaBHjakbe
BpILIM pacTpecare Tabaka

BPLUIH N10PABHAIbE NANHPA 33 LTAMITy

BpLIHM NIPOpatyH NOTpeGHE KOTHUHMHE MANHpa 3a THPAK U
TEXHHUKH JI0/1aTaK

AHAJIM3KPA OTHCKE W BPLIM KOHTPOITY KBATHTETA OTHCAKA

YOUaBa M OTKJIAkbA y3pOKe NPoG/IeMa HACTAINX Y LITAMITH
LITaMMa jeHo00jHe U BHINEGOjHe aKIIMACHHYHE NPOH3BO/IE
BpuH nepopatnjy GIOKOBCKHX MPOH3BOIA,

BPLUM HYMEPaLH]y yJIa3HHLA, KapaTa U Cil. rpadHUKHX NPOM3BOJA
LITAaMNa Ha ankpy, KapTOHY, XParaBHM LITaMIapCKHM
TNO/UIOrava, OMOTHHX Nanupa u Ap.

KapaKTepucTHUHH IPOW3BOAIM THIO LUTAMIIE;

JleTepeet (,cyBH OhceT™) — HHAMPSKTHA BHCOKA LITaMMa;
Iltamnapcka dopma 3a jietepeet WwTamiy;
Iiitamnapeka Goja 3a Jierepeer wramy;
IlTaMnapcke nosiore 3a N€TePCET WITAMITY;
OrHcak 10GHjeH JIETEPCeT LTAMIOM;
KapakTtepucTHUHH NPOM3BO/IM JIETEPCET LITaMIT
Matunne 3a setepeer urravny.

WTamname na TabauHuM
ofcer Mamunama

o e

HM3BO/IM MPOGHE OTHCKE Y NpoLeCy rpautike NpoH3BOMIbEe
KOPHCTH H TIOCTYNA N0 PaHOM HAllory NpH pajy,

M3BPLUK aHAJIM3Y PaIHOT Haslora

oznpelyje 3anaTke U3 TEXHHYKO — TEXHOJIOLIKE JOKYMEHTaLje
ycMepaga roc/ioBe Ka pacriosioKHBHM H ojiroBapajyhum
WITAMIAPCKHM MalinHaMa

npuUnpeMa MalMHe NpemMa TeXHHKaMa i HAMEHH, HAYHHY ylarama
MarTepujania, pema (opmaty, HHBOY ayTOMATH30BAHOCTH H peMa
6pojy 6oja

BPLIH NPErsie] wramnapeke popme, KOHTPOIHILE HCTIPABHOCT
wramnapeke hopme (KBaTHTET npexoca MHbopMaLHja Ha iouy
rpetiKe Koje ce MOy MOjaBHTH Y MPOLECy NPUMpeme 3a tTamy)
KOPHCTH MHKpOMeTap U MepH 1e0IbHHY Tuiode

BPLUK NPOBEPY NPHCYTHOCTH CBUX MOMONHUX e/leMenaTa 1 03HaKa
Ha MUIOYH KOje CITYIKE 3a BH3Ye/IHY H MEPHY KOHTPOJTY KBAIHTETa
oTHCKa

BpLUH KOH3EPBHPAIbE TUI0E PAJIM HheHE 3ALUTHTE Ol KOPO3Hje
OJU1aKe je 3a NOHOBHO KopHilhicthe

BpUIM H3G0P M MpHNpeMy oarosapajyher MaTepjata 3a wrammy
onpeljyje KOpHCHY H TEXHOJIOLIKY NOBPLIMHY LITAMNapeKor
Tabaka

Paspana paaHor Hasnora;
KoHeTpyKumje 1 NPUHLMN pajia WTaMNapeKe MatluHe;
TIpunpema MalMHe 3a WTaMIIakbe;
Ilramnapcka dopma;
IlTamnapcka noiora;
Iiitamnapexa Goja;

Cgojetsa Goje;

Cywemse 6oje;

Keanuter wramnapeke 6oje;
Ksanurer Goje Ha oTHCKy:
Ipunpema pacTBopa 3a Blaxkere;
Tpahere npoteca wramnarma;
Konrpona kBainTera oTHCKa;
Pacnipema matmmne.
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BPLIN H3G0p MHHHMATHOT (JOPMATa MATCPHjaJIa 3 LUTAMITY
BN pe3arbe Tabaka Ha MOTpeBaH (JopvaT 3a Tammy
npoBepasa cMep BllakaHala nanupa,

MepH 1e6/bHHY nanupa

npoBepaBa ONTHYKA H PeosiowIka CBojcTBa Goje

nposepasa cBojcTBa 60ja 3a oceT Wramimy

KOPHCTH pasjiiunuTe MexaHusme cyliera 6oja

zoaaTke 3a noGosblIae KBaauTeTa wramnapeke 6oje

KOPHCTH anapare 3a Meperse i KOHTPOITy KBanuTera Goje Ha
OTHCKY

nojewasa aesiose ypehaja 3a ysiarare npema dopmary, 1e6:buHH
M rpaMatypH MaTepHjasia 3a Wrammy

nojeaBa UWIHH/PE 32 GopMy, FyMy H NPUTHCAK

TOCTAB/bA WITAMMAPCKY OPMY Ha LMHHAAP

KpOjH 1 00aBIba 3aMeHy ryme Ha o)ceToM LHIHHAPY

BplIM NofieiaBabe ypehaja 3a Gojere

nojieasa ypehaj 3a Brakere

TpHNpeMa pacTBOP 3a BIKeHE M KOHTpouiue pH BpeaHocT
pactBopa

noziemaga ienose ypehaja 3a usnarate npema qopmary, 1e0/mbHHA
W rpaviaTypH Matepujaia 3a wramny

TIpaTH NPOLIEC LUTAMIIE H BPLIM KOHTPOIY,

NPOHAJIA3H M OTK/IAMa Y3POKE PA3IHUMTHX NpoGiema y mrammm
pacnipema MauIMHy | NIPUNPEMa je 3a LITamMNake HOBOI PALHOT
3ajaTka

Hacrasa y 610Ky

oo

B

BPIIM AHAIN3Y MIaHA IPOLIECA NPOH3BOIHE
BPIIM QHAIN3Y PAIHOT Hallora

HM3BPIIM PErie/l WTamMnapeke Gopme
o6e30eu ocHoBHe MaTepujane 1 nomohHa cpeacTBa 3a paji
OJIpet MUHHMATHU eKOHOMUYHH (opmar Tabaka y ckialy ca
JIMMEH3HjaMa NPOM3BO/IA H NOTPEGHOM TEXHOOLIKOM MOBPLIKHOM
3a rpajep M 03HaKe Ha TaGaKy 3a KOHTPOITY KBAMTETA OTHCKA H
3axTeBa rpaduuke aopajae

Gupa ajiekBaTHy BPCTY MaTepujaia 3a Wramiy,
NpHNpeMa MaTepHja 3a WTaMy

Mela OCHOBHe Goje

meua Goje 1o peuentypu

PUNPEMH MALIMHY 32 LITAMNAHE

1IpaTH NPOLIEC LITAMIIe M KOHTPOJIMIIE KBAMTET OTHCKA

Paspajia niana wravnara;
Ipunpema nanupa 3a Wramnarwe;
Metnarbe 0OCHOBHHX Goja;
Tpunpema MalimHe 3a LITAMIIAbE;
KonTtpona kBanurera OTHCKA.
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4. HABUB MOJYJIA, UCXO/IH, MPENNOPYYEHU CA/IPKAJH / KJbYYHHU MMOJMOBHU CAJIPIKAJA

Paspe;

ApyrH

HA3HUB MOAYJIA

UCX0au
IMo 3aBpuieTKy MOJIyJIa yueHHK hie GuTH y cramby na:

TIPENIOPYYEHM CAIPXKAJ / KJbYYHHU NOJMOBH
CAZIPKAJA

Iitamname Ha ofcer
MallHHAMA

oo

nozeiasa ypehaj 3a ynararwe npema Gopmary rpamMatypu u
21e6JbHHH NOJUIOTE 3a LTaMITy

noJielaBa paji yCHCHHX W TyBajyhux jenunuua

nozeasa ypeljaj 3a KoHTpoy Aynaor Taaka

10/1e1aBa TPAHCTIOPT Nanupa

To/IeltIaBa TEXHUUKH Yrao — NO3MIHOHHMpatbe Tabaka 3a wramny
ozpehyje norpeban NpuTHCAK KO/ CHCTEMA LIMJIMHAAPA Y OIHOCY
Ha rpamartypy noaiore

MOCTABIbA M 3aTEKE MITAMMapeKy (opMy Ha HAHHAAp popme
(pyuHO, TIOJyayTOMATCKH HITH ayTOMATCKH)

nozewwasa ypehaj 3a Gojetbe 1 Baakerbe (npetoca 60je U 10TOKa
pacTBopa 3a BAAKeIbE)

TIpaTH MPOILEC ITAMMAka H OTKIAka y3pOKe MpoGiemMa
KOHTPOJIHLIE KBATUTET OTHCKa,

Tpouerbyje KBAIHTET OTHCKA METOZIOM BH3YelTHe KOHTpoIie
npolekbyje KBaUTET 0THCKa NoMohy MEpHUX HHCTpYMeHaTa
MepH OIITHKY TycTHHY Goje Ha OTHCKY JICH3HTOMETPOM

BPLLIM KOHTPOJIY PACTEpCKe Tauke

KOHTPOJIHIIIE CHBH GanlaHe

BPLIH KOHTPOJlY yKJianatwa 60ja

wspabyje ICC — nipodua

KOPHCTH CHCTEM 32 yrpaBsbathe Gojom

Paziu Hanor;

Konctpykuuja 1 npuHumn paaa odeer maiimua;
TMonewmapawe riaBHuX fenosa v ypehaja mramnapeke
MauwmHe;

KouTposia kBasiuTeTa OTHCKA;

Jlensuromerap;

CuBu Ganau
Vinanare Goja.

IlITaMname HA MAIIHHAMA 32
CHTO mTamMmy

M3paiM WITAMIapeKy JOPMY 3a CHTO LITAMITY aHAIOTHHM
NOCTYNKOM

W3pajiK WTaMnapeky (opMy 3a CHTO LITaMIy AMFHTATHHM
N0CTYNKOM

TPUNPEMH MaTEPHjaJl 3a WTAMITY — KapTOH, METall, CTaKIIo, APBO,
TEKCTHII, HTIL

wramna jeHoGojHe Npon3Bo/e

wramna BueGojHe NpoM3Boae

IITaMMNa Ha 3aKPHBIBEHHM NIO/ToraMa

oziprkaBatbe cHTa 0/ 60je M KOMMPHOT ciloja

Wspana curo wramnapeke dopme;

Ipunpema Goje;

Ipouec wramnara;

ILiTamnare Ha pasIHUMTUM MaTepHjatuMa;
H3paja npoGHUX OTHCAKA M LUTaMINakE THPAKA.

IITaMname Ha MAIIHHAMA 32
TAMIIOH WITAMIY

M3pau WTaMnapeky GopMy 3a CHTO LITAMIY aHAOrHUM
NOCTYNKOM

M3pajIM WTAMNapcKy GopMy 3a CHTO LITAMITY JMIHTATHHM
NOCTYNKOM

Ms3pana wramnapeke opme 3a TaMIOH 1Tamy;
VnosuaBare KOHCTPYKLMje M NPUHLIMNA pajia ypehaja Ha
MaUIHHK;

M360p TamMnona npema BpCTH nocnia;
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LITaMIa pa3IHUHTE KOHCTPYKLH]E MALLHMAA 32 TAMIIOH WTaMIly
Gupa TamMoHe npema BpCTH noca,
LITaMIIa Ha NIO/UIOraMa Pa3IHyMTHX 00/IMKa M MaTepHjana

ILITaMnarbe Ha NOATOraMa PasIHIHTOr 0G/HKa 1
vatcprjana.

Hacrasa y 610Ky

NpUMpeMa 1 WTaMake Ha OceT MalMHaMa, MAIlMHAMA 32 CUTO
¥ TAMTIOH ITammy

Odcer mwrrammna;
Curo wramna;
TamnoH wramna.
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4. HABUB MOJYJIA, UCXO/IH, MPENNOPYYEHU CA/IPKAJH / KJbYYHHU MMOJMOBHU CAJIPIKAJA

Paszpen: Tpehn

HA3UB MOAY.JIA

UCX0au
Tlo 3aBpuieTKy Mojtysia yueHnk hie GuTH y crarby Ja:

TIPENIOPYYEHM CAIPXKAJ / KJbYYHHU NOJMOBH
CAZIPKAJA

Jlntorpaguja u aarpadmja

npunpemu oarosapajyhy nojsory sa uspajy wramnapcke popme
0o6pajit MEXaHUUKH H XeMUJCKH MOJLIONY 3a M3pajly LTaMnapeke
opme

u3BpuIK npunpemy Goje oarosapajyhe BUCKO3HOCTH 3a WTaMnare
Ha nouIory

wuzaGepe orosapajyhy urramnapcky noiory (Xpanasy, riarky,
Mar, cjajHy)

w3BpLIK OTHCKMBaIbe nomohy npece

* Tlpunpema nozsore;

* Wspana wramnapeke Gopme;

* Tlpunpema kpese, Tyiia, Goje:

* Ilpunpema wramnapeke nojjiore;
* Ilramname.

itamnarme na BrmeGojHIM
odpeer Mammnama

oo

10/Ie1aBa CTO 34 yJ1arathe, INaBy yjlaraua H TpaHCTIOPTHH CTO
nozielasa Mepay 1eGbuHe Tabaka, ypeljaj 3a koHTposty sonacka
Tabaka Ha YeoHe Mapke

no/ietiaBa YeoHe u GouHe Mapke

NoJeWIaBa TpaHCNIOPT Tabaka H3viehy WTaMIapeKHX jeanHmLa
nojiemasa ypehaj 3a Gojere

peryamiie 10Tok Goja Kol caBpeMeHHX GojaHuka

KopucTH ypehaj 3a ounTaBatbe Wwramnapeke GopMe M OTHCKA
nepe ypehaj 3a Gojere

noziemasa ypehaj 3a Brakere

NIPUNIPEMa U OIpJKaBa PACcTBOP 3a BIAKEHHE

10/ie1IaBa CUCTeM LHIMHAPa

PajiMt pyuHO, NIOJTYayTOMATCKO M ayTOMATCKO yJlarathe
wrravnapeke gopme

Mema ofcer npecsiaky

nojietasa usnarajylhie xsarambke

nojieliaBa ayToMaTcke kounmie Tabaka cTona 3a uanarare
nozeiasa ypehaj 3a 3anpaumBare Taaka n ypehaj 3a cylerse
6oje

KOPHCTH CHIHAJIHE TPaKe

KOPHCTH CHCTEM 3a ynpasibatbe 60joM

PEIOBHO O/pyKaBa MalIMHe

pazu Tekyhe oapiaarbe MatuHe (uniherbe, NOAMA3HBakLE H
TNIPEBEHTHBHH MPErIe/in)

riepe  rnoMasyje MaluHy

ynoTpebsbaBa pa3iHuMTa CPECTBA 32 MOIMA3HBAILE MALIMHE
KOPHCTH ONpeMy pajiHe MpocTopHje

* Vpehaj 3a yrarame;

* TpancropThH cTO;

* Yeone mapke;

* Boune mapke;

* Tpancnopr TaGaka;

* Vpehaj 3a Gojerbe;

* Jlotok Goje 10 Gojanuka;

* Ounrasarse wramnapeke Jopye 1 OTHCK:
* npunpema MalMHE 33 WTAMITAME;

* MpHIpeMa pacTBOPa 3a BIAKCH:E;

* Cucrem UMIHHIApaA;

* Vbauusame U 3are3arbe wramnapeke opme;
* Odcer npecsraxa;

* Vpehaj 3a anarare;

* Vpehaj 3a 3anpaumsatbe;

* Vpehaj 3a cyuere;

* Koutporna kBanurera;

* Vnpasswarbe Gojom;

* OnprkaBarbe MalIMHE.
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TMocrynuu xopane Ha opeer
Mammnama

J1akupa oTrcak nomohy jeaunute 3a nakuparbe 1M nomohy
wTamnapeke jeausuie y3 onpehena noxemasarwa

M3BPLIM HYMEPUCakbe O/ILITAMITAHOT MaTepHjaia

W3BPLIM yTHCKHBaKE, NI OPHCaILE W H3PEIHBAILE OLITAMTAHOT
Matepujasia Ha odceT MaUHHK

Jlaxnparbe;
Hywmepricarse;
VTHCKHBatbE;
Tepdopucarse;
spesusarbe.

ITamname Ha opeer
MAIHHAMA THIA 1,0/
PpauyHapa 10 mTamne
(Computer to Press)

Pazii Ha WTaMNApCKMM MalMHAMA THITA ,,0/1 pauyHapa 10
wramne* (Computer 1o Press)

MOCTaBJbA MOje/INHAYHE MJI0Ye Y MaralluH 3a 1ioye 3a W3paiy
wramnapeke opvie (KI1aCHUHa ca BIaKerem)

T10CTaBJba POJIHY Ca HAMOTAHOM MOUIONOM 3a H3pajly LITAMIIAPCKE
opme (Ge3Boana oeet wramna)

nozemasa ypehaj 3a ynaramwe u usnarare

YHOCH TPEKO YTIPaBIbauKor My/ITa JAMIHTAIHE TONATKE 3 H3pajy
urramnapeke opwe (DI Texnonormja — Direct Imaging),

niepe — o/iprkaBa MalMHE M NpUNpema 3a cesehn nocao

Bpuin Tekyhe onpikasarbe Matunne (uuherse, noaMasuBabe u
MPEBEHTHBHH MpPErien)

KoHeTpyKuuja 1 IPUHLMI paja MaLIMHe THIIA ,,0/l pauyHapa
no wramne™ (Computer to Press).

TocTapsbarbe Moje/IMHAYHUX MII0YA Y MaraliuH 3a nioue:
TocTapsbarbe posiHe ca HAMOTAHOM MOLIOTOM 3a H3pajty
wramnapeke popme;

TMonewaatbe ypehaja 3a yiaramwe 1 Hanarare;

VHollere MpeKo YNpaBibauKor MyJ/iTa AMTHTAIHKUX 10JaTaka
3a W3pajly wramnapeke gopme;

OnprkaBarbe MaluHe.

Hacrasa y 610Ky

LUTama Ha IMTOrpadckuM Npecama
wTamMna Ha BUIIEGOjHMM MalMHaMa
wramna Ha Computer to Press DI maminama

Computer 1o Press;
BueGojne maumte;
Jlurorpaduija u anrpaduja.
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4. HABUB MOJYJIA, UCXO/IH, MPENNOPYYEHU CA/IPKAJH / KJbYYHHU MMOJMOBHU CAJIPIKAJA

Paspe;

HeTBpTH

HA3HUB MOAYJIA

HCxXom
Ilo 3aBpuieTky MOAysia yueHuk he Gutu y cramby na:

TIPENIOPYYEHM CAIPXKAJ / KJbYYHHU NOJMOBH
CAZIPKAJA

IITtaMname Ha poTauujama 3a
arexco mrammy

PaZin Ha IITAMNAPCKUM MaLlHHAMA 32 (IEKCO 1AMy

Pa/M Ha POTALIMOHHM MALIMHAMA NPeMa KOHCTPYKLIM]H U nipemMa
KapaKTepUCTHYHUM NPOM3BOMMA (iekco Tamne

PajiM Ha MalIMHAMA Ca PA3THUHTHM MPUHLIMITMMA POTaLHje 3a
daekco mwrammy

10CTaBJba POJIHE Ha HOCAY

MPOBJIAYM TPAKy KPO3 POTaLjy

MOHTHpa 1TaMNapcky GopMy Ha LHIHHIAp

npunpema Gojy 3a wTamnase

KoHeTpyKumja H MPHHLMN pajia NOje/IMHMX 1e/l0Ba poTalmje;
Hocau ponue:

Ilramnapcka dopma;

[NocTapbare KMiIea Ha UMIHHAAD:

IliTamnapcka 6oja;

IlTamnapcke noaiore;

[nactnune donuje;

Merante donnje;

Vpehaj 3a Gojerse;

ItaMname Ha poTauujama 3a
ofcer mramny

10CTaB/ba POJIHE HA HOCAY
NpaTH NpOBJaeIbe TPAKE Ha O(ceT poTaumjama,

0BaBba pyuHO, TI0MTyayTOMATCKO H ayTOMATCKO NOCTABbAME
oY Ha UKIHHAP

BPLUK 3aMeHy o(ceT ryme

noziewasa popmMaT OTHCKA MPEKO yNpPaBsbauKor nyJjira
NO/IeIIaBa IOTOK CPE/ICTBA 32 BIAKEHE U JIOTOK 60je npexo
YNPaBIbAYKOr Mys1Ta

* TI0jIelaBa NPHTHCAK WTaMIe Pacrep Bambak;

* nozemasa ypehaj 3a Gojerse (360p pacTepekor Basbka) KouTpona kBanurera;

* nojielaBa u3arame OnprkaBatbe MalluHe.

* WTaMNa Ha ATy MHHHjYMCKHM H IIaCTHUHIM doaHjama

* WTaMna Ha Nanupy W yrojHUM Mojyiorama

* pamu Tekyhe onprkaarbe Matmte (uninherse, noaMasnBarme u

NIPEBEHTHBHH Nperie/in)

® pajM Ha IITAMIIAPCKMM MalliHHaMa 3a yGoKy wrammny KoHcTpyKuuja  npuHuUMn paja poTauuje;

* pazu Ha poTaLMjama 3a 1yOOKy mTamity Hocau pone;

* NOCTaBIba POIIHE Ha HOCAY TlpoBniauere Tpake;

 NpoBJauM TPAKy Kpo3 MalIHHy Iuauknap wramnapeke hopme;
IItavnare Ha poTaumjava 3a | ® pykyje H 10CTaBba y Maumy uwimnap hopme Tpurucax;
ayGoky wrammy * rnojielaBa NPUTHCAK WITAMIE HA MalIHHAaMa 3a 1yGOKy wraminy Pakenr;

* MojeIIaBa MPUTHCAK, HATHO W PACTOJaRE M BIIIM 3aMCHY paKena KowTpona keanTeta;

¢ npaTH NpOLEC WTamnata Onpkaparbe MalkHe.

* BpIIK KOHTPOITY KBAIHTETA OTHCKA

*_onpkaea MalHHy

* pajJu Ha WTAMNAPCKUM MallMHaMa 3a JyGOKy wramiy KoHeTpykumja 1 NpUHLMN pajia poTauuje;

* paju Ha poTaLMjH 3a OceT Tammy Hocau ponne;

.

TTponauerse Tpake;
TMocrasbatbe ofeet miove;
3awena odeeT rym
TojeiaBarhe MatIMHe NPeKo YNpaBbauKor MyJiTa;
KonTposia kBauTera oTHeKa;

OnprkaBaibe MalIMHe.





image47.png
nojiewaBa peructap Goje Mpeko ynpassbaukor myJira

TpaTH MpoLeC WTamMnamba

BPLLIH KOHTPOJTY KBA/HTETa OTHCKA

pau 3ameny WTaMnapekux GopMH NpeKo yNpassaUKor ny:a
nojiewasa nparse ypehaja 3a Gojerse H BIaKeHe NPeKo
YNIpaB/bauKor mysira

Gupa nyTay Tpake NpeKko ynpapbadkor myara

paau rpaduuky nopay Ha ypehajy 3a usnaraise npeko
YNPaB/BAYKOr MysITa

IITaMname Ha MAIIHHAMA 32
JMCHTAJIHY WTAMIY

pajii Ha KOHCTPYKLMjaMa MalliuKa, Koje 3a 100Hjatbe oTHCKa
KOpHCTE esleKTpohoTorpaheku MpuHLHN

pajiM Ha KOHCTpYKLMjaMa MalliuHa, Koje 3a 100Mjarbe 0THCKa
KOPHCTE IPUHLIAN MpCKatba Goje (HK-ueT)

YHOCH JIMTHTAJIHE TI0/IaTKe YMalIHHy noTpebHe 3a npouec
wTamMnara

ITaMNa Niakare, HalenHuue, eTke, Gpouype 1 ci.
LITaMNa MUIaTHe KapTHLLE, 3APABCTBEHE KApTHLIE, WIAHCKe
KapTHLe, KapTHILE 32 MOMYCT H CIl.

BPLLIH KOHTPOJTY KBATHTETA OTHCKA

ONIpYKABA MALLIHH

¢ KoHCTpyKuHje MaliMHa 3a IMPHTAIHY LUTamIy;
* VHOIICHE MIHTAHHX MO/IATAKA Y MAUIHHY

* KouTposa KBajuTeTa OTHCKA;

* OnpaBaibe MalMHe.

IITaMname BPeAHOCHHX
nanupa

BpLIK M360p MaTepujaia 3a M3pajly BPEAHOCHUX NANUPa y OHOCY
Ha IBUXOBA crieum(uuHa cBojcTBa,

paz Ha JieNTy Mpoleca H3pajie HOBYAHHLIA M INTAMITAA OCTATHX
BPE/IHOCHHX Manupa

KOPHCTH cHeTeMe 3atuTuTe 01 Basicudukosarba: BogenH xkur (2]1
BOJICHH XKHT, 3| BUIIETOHCKH BOJIGHH JKHT), CHTYPHOCHE HHTH,
TPaKe M MUIOYHLE, XeMH]CKA 3aLUTHTA, CHHTETCKH MaTepHjasu,
JaTEeHTHA C/IMKa, ONITHYKH BapujaGuiiHe Goje, Xosorpaduja,
ONTHYKA CBOJCTBA NANKPA, XeMHjCKA CBOjCTBA KOMIOHEHTH
nanupa

MCTIHTH]E BOJCHH JKHI

BpLIM MHKPOCKOTCKA HCTIHTHBAH:A

* BpeaHocHu nanupu (HOBYaHHLE, YEKOBH, akLHje,
obBe3HuLe);

* CHcTeMH 3alTHTE.
.

Hacrasa y 610Ky

o ofe

NpUIpemMa | WTaMiakbe Ha poTaiujama 3a odcer wrammny
fpUnpeMa M LTaMname Ha poTaimjama 3a guiekco wrammy
NPUNpPEMA M ITAMITAKE HA MALIMHAMA 32 IMTHTAHY WTaMmy

5. VIIYTCTBO 3A IMJIAKTUUKO-METOJIUYKO OCTBAPUBAILE IIPOTPAMA

* Odcer porauuje;
* Poraumje 3a uiekco wramny:
° Jururania wramna.

Ha nouetky cBakor MOJy/la y4eHHKe YNO3HaTH Ca LIM/beBHMA M HCXOJMMA HACTaBe, OAHOCHO yuerba, MIaHOM Pajia i HAYMHHMA OLIeHHBAbA.
Ipenmer ce peanusyje Kpo3 MpakTHUHY HacTaBy M HacTaBy y G/OKy y rpaduukum paauonuuama. [IpuimkoM ocTapuBara nporpama ofie/bere ce Jiesiu Ha rpyne 1o 10

yueHHKa.
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V TOKy peajiu3alimje MO/Ly/1a OCJIOHHTH C€ Ha PE/I3HaIba YUeHHK M3 PU3HKE, XeMHje, OCHOBH rpaduuke TEXHHKE, TEXHOJIOTHje rpadHUKOr MaTepHjail U TEXHOJIOTHjE WTamne.
HacraBuuk npunpema notpeGHe esieMeHTe 3a NPaKTHUHY HACTaBY/NPKCY/yuerse Kpo3 pajl, AeMOHCTPHPA Paji Ha PaJHOM MECTY Ha, NPaTH Pajl YYEHUKA HA PAHOM MECTY
YyKasyje Ha rpeiuke npu paay. Pane 3anaTke Be3uBaTH 3a KOHKPETHH MPOM3BOHM MPOLIEC LITAMIIAk:A.

M36op mMetoa 1 06/inKa pajia 3a cBaKH MO oapel)yje HACTABHUK y 3aBUCHOCTH O/ HACTABHMX Ca/ipykaja, CIOCOGHOCTH U 10Tpeba yueHHKa, MaTepHjaiHiX H APYrHX yc/ioBa.
Kopucrutu BepGante MeTosie (METo/1a YCMEHOT H3Nlararba M IMjalolika MeTo/1a), MeTo/ie AIeMOHCTpaLHje, TEKCTYalHO-HIyCTPaTHBHE METO/Ie, METO/IE MPAKTHYHHUX 3a/aTaKa.
[pennoxenn o6y pasa cy GppoHTanHK, paay rpynH, pajy napy, UHAUBHIYATHH pal.

VKOJHKO ce nporpam peaimusyje y ckiay ca 3akoHOM 0 AyaaHoM o6pa3oBamy N0TPeGHO je a WKOMA M NOC/I0/aBall AeTa/bHO MCIUIAHMPAjy M YTBPIIE MECTO M HAuMH
peanuzaliije HCX0/1a, M YHECY MX Y MUlaH peanzaumje yuera kpos paj. [pernopyka je 1a ce yuerwe Kpo3 paji peaiuzyje NpUMEHOM caBpeMeHHX MalukHa, ypehaja u onpeme u
onrosapajyhix nporpama. TexHOOUIKH NPOLIEC ITAMAMA YCKIQIHTH ca MoTpeGava n MoryhHOCTHMA LITaMIapuje y KOjoj Ce peamsyje yuerse Kpos part.

. YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLEIbUBAILE YUEHUKA

V' HacTaBH opHjeHTHCAHO] Ka JOCTH3ANY HOXOJIA TIPATE Ce U Bpe/IHyjy NpoLiecHa CTase U yuersa, nocturiyha yuenuka (poflykTi yuersa) 1 conctsent paz. Hactasimk tpe6a
KOHTHHYHpAHO Ja NPATH HANPEIAK YUeHHKa, KOjM Ce OIIe/ia y HAMHy HA KOjH YUEHHUM NapTMUMIPajy, KAKO MPHKyIULajy MOJATKE, KAKO apryMEHTY]y, eatyMpajy,
OKyMEHTY]y HTAL Jla 61 Bpe/IHOBAIE G0 OBJCKTHBHO H y (hyHKIMjH Yuerba, MOTPEBHO j& YCKIAMTH HHBOE HCXO/IA M HAUHHE OLLCHHBANA.

CymaruBio ouerbuamse je Bpeaosamse nocturuyha yuenmka na kpajy ceake peanusosane Teme. CymaTHBie ouene ce 100Hjajy H3 KOHTPOHHX WIM HCMEHHX PAIOBA,
TECTOBA, YCMEHOT HCTIHTHBAI,, CAMOCTAHHX HIH PYTHHX Paj0Ba yUCHHKA.

V opMaTHBHOM BpeIHOBAlY HACTABHHK OH TPeGasIo 1a NPOMOBHLLE IPYIHU AMjaJIor, 1a KOPHCTH NKTaba 1a OM reHepucao nojarke W3 haukux uieja, aiu u 1a noMorHe
pasBoj haukux uaeja, 1a je yueHuuuma noppatie unpopmalmje, a nopparhe nudopmaumje 1061jeHe 01 yueHHKa KOPUCTH /1a PUIArou Moty yaBabe, oxpadpyje yueHuke aa
ouewyjy KeanuTeT cBor pajia. U360p uHCTpymMeHTa 32 hOPMATHBHO BPEIHOBAH:E 3aBUCH O]1 BPCTE aKTMBHOCTH KOja ce BPE/IHYje.

W360p HHCTpYMeHTa 32 JOPMATHBHO BPEAHOBAI:E 3aBHCH O/1 BPCTE aKTHBHOCTH Koja ce Bpenyje. Kana je y nutamy n3paja npojeKTHOT 3a7aTka MOJKE ce NPUMEHHTH ,,ueK
JMCTa” y KOjoj Cy NpHKa3aHu HUBOH nocTHriyha yueHuka ca nokasare/buma eIy eHOCTH, a HaCTaBHHK Tpeba J1a 03HauM NokasaTesb KOjH OAroBapa MoHallamy y4eHHKa.

'YKOJIHKO ce mporpam peansyje y cKaaay ca 3aKoHOM 0 AyaaHoM 06pa3oBary HACTABHHK /MHCTPYKTOP NPOBEPaBa /ia /U je MOC/I0/1aBall 3aBPIIMO NMPOLEHY PH3HKA Ha
PaIHOM MECTY Ha KOME pajie MJIa/Ii H J1a JI1 je H3BEO YBOIHY 00YKY MJIajinX 0 6€30€1HOCTH M 31paBiby Ha pajy.
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Hasup npeavera: IIPETY3ETHUIITBO

1. OCTBAPUBAA OBPA3OBHO-BACITMTHOI PAJIA — OBJIMLM U TPAJALE

HACTABA
PA3PE/L Teopujcka BexGe TpakTuna Hacrapa y TIPAKCA YKVITHO
HacTaBa HacTasa Gnoky.
1A% 0 60 0 0 0 60

Hanowmena: y TaGenu je npukasan roauuisby (OHA 4acoBa 3a cBakH OOJIMK paja

2. IWJbEBH YUEIbA:
—  PasBHjarbe NMOCITOBHHX W MPE/Ty3€THHUKHX 3HaMa, BEUITHHA H NOHAIIAA;
— PasBujarbe npely3eTHUUKUX BPEJHOCTH M CIOCOGHOCTH /1a ce NPenosHajy npeys3eTHuyke MOryRHOCTH y JIOKaJIHOj CPeIMHHM M Jieslyje Y CKIaJly ca THM:
— Pa3Bujame NOCIOBHOT H MPE/Iy3eTHUUKOT HAUHHA MUIILBEHA:
— Pa3BHjarbe CBECTH O CONICTBEHHM 3HAMHMA W CIOCOGHOCTHMA H 1a7b0j MPO(HECHOHATHO] OpHjEHTALMjH;
— PasBHjaibe CBECTH O yJI03H KOPIIOPATHBHOT NPEly3ETHALITBA Y CaBPEMEHOM T10CIIOBAkbY;
— OcnocobbaBarbe 3a aKTHBHO TPAKEHE 10CJIa (3aNOLLLaBAE H CAMO3AMNOLLbABAIE):
— OcnocobbaBarbe 3a U3pajly jeHOCTABHOT MJIaHa MOCIOBakba Masie hupme;
—  MysTHACUMIIMHAPHH TIPUCTYT M OPHjEHTalMja Ha TpaKcy;
— Pa3sBHjarbe OCHOBE 32 KOHTHHYHPAHO YUeH:e;
— Pa3BHjarbe OIrOBOPHOT O/IHOCA NPEMA OyBaHy NPUPOAHHX PECYPCa H eKOJIOLIKE PABHOTEHKE.

3. HA3BUB U TPAJAE MOJYJIA IIPEAMETA

Paspen: YeTBPTH
Pen.6p HA3HMB MOJIYJIA Tpajarse MojyJ1a (4acoBu)
1. [pey3eTHUINTBO M MPe/Ty3eTHHK 12
2. PasBujatbe 1 NpoLEHA MOCIOBHUX HAEJa, MAPKETHH [1aH 14
3. VnipaBJbaibe 1 OpraHH3aLKja, NPaBHA OKBHP 32 OCHMBAIbE H (YHKUMOHHCAIbE NENaTHOCTH 16
4 ExoHOMMja n0C0BaMa - pUHAHCHICKH MAGH 4
5. 'VueHHUKH NpojeKaT — Mpe3eHTaluja NocI0BHOT MiaHa 4
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HA3HMB MOJAYJA

HCXOIHA
Io 3aBpuieTky Moayna yueHHK he GUTH y cTaiby Ja:

TIPEIIOPYUYEHM CA/IP’KAJ / KJbYYHH ITIOJMOBH
CAZIPKAJA

Tpexy3eTHHINTBO H
npeyseTHHK

NPHKa)KE AICKBATHE PUMEPE NPE/y3eTHHIITBA H3 JIOKATHOT
OKpyZKema

CKHUMPA KapaKTEPHCTHKE NPe/ly3eTHHKa

Npe3eHTyje 3Hauaj MOTHBALMOHKX (haKTOpa y NPe/Ly3eTHHLITBY
JI0BEJIe Y OJIHOC TIOjMOBE HHOBATHBHOCT, TPE/ly3HMIBHBOCT H
Npe/ly3eTHHILTBO

NPHKAKE WIEMATCKH PA3IHUHTE HAYMHE OTNIOUHIbAHA 10CIA Y
JIOKAITHOJ 3aje/IHHLIA

npe3eHTyje 3Hauaj KOPIOPaTUBHOL MPe/ly3eTHULITBA 32
yhanpehere nocioata

Tlojav, passoj 1 3Hauaj npeayseTHHIITEA;

TIpodun 1 KapaKTePUCTHKE YCNICLIHOT MPE/Ty3eTHHKA;
MoTHBU Npey3eTHHKa;

KopropaTHBHO 1pe/1y3eTHHLITBO.

PasBujame n npouena
MOCIOBHHX HIeja, MAPKETHHT
naan

TIPHMEHH KpeaTHBHE TEXHHKE H300pa, CEACKIM]E H BPEAHOBATb
TIOC/IOBHHX Hieja

NpUKaske ca/ipykaj M 3Hauaj GM3HKMC NiaHa

nerpasku MehycoGHO JieoBarbe (hakTopa Koju yTHUY Ha
TPIKHLLITE: LIeHA, POU3BOJL, MECTO, NIPOMOLIHjA H JIHYHOCT
NPUKYNH W aHaM3Kpa HHpOPMALIHjE O TPKHLITY W pa3BHja
MH/IMBUIlyaIHY MapKETHHT CTpaTertjy

pasBuje CaMoNoy3/are y CpoBoljerby TepeHCKHX HCITHTHBAMA
CamMOCTaJTHO M3Pa/Iu MAPKETHHT TU1aH y MPpUNpemMu Gu3HKC miana
TPE3CHTYje MAPKETHHI TJIAH KAO JICO CONICTBEHOT GU3HMC Muiana

Tparare 3a 0CIOBHHM WACjaMa;
TTpouena nocoBHMX MOryRHOCTH 3a HOBH MOCIOBHH
nojyxBar;

SWOT ananusa;

CrpyKTypa GM3HHC MU1aHa M MapKETHHI TU1aHA KAO HeroBor
nena;

Enementi MapkeTinr mukca (SI1) — (nponsson/yciyra,
LieHa, KaHasi AMCTPHOYLIMje, MPOMOLIHja, THUHOCT);

Pat na Tepeity — HCTPAXHBaIbe TPKHLLITA;

Ipe3eHTalnja MAPKETHHT M/1aHa 3a oflabpaHy GH3HHC HAE]y.

Vipassbaibe 1 OpraHusaiuja,
IPABHH OKBUP 33 OCHUBAH:E U
(yHKIMOHKCAbE IeNaTHOCTH

TNpHKajKke 0COGMHE yCNelHOTr MeHauepa

Npe3eHTyje NPOM3BOIHY CTPATErHjy H MPOM3BOHH NPOrpam
npesentyje hase pasBoja HOBOT IPOU3IBOAA

NPHKaKe OCHOBE MEHAUMEHTA YCITyra/IpOn3BO/IIbE

NpPHKa)Ke Ha JeIHOCTABHOM NPHMEPY N0jaM H BPCTE TPOUIKOBA,
LeHy KOLUTaHba U HHBECTHLIHjE

NpUKakKe 3Hauaj MPOU3BOHON MIIaHA M M3Pa/IH NIPOU3BOAHH MIIaH
3a COMCTBeHY GU3HKC HAC]y Y HajjeaHOCTaBHHeM 0BANKY
(caMOCTAIHO WM y3 nomoh HacTaBHUKa)

npe3eHTyje 3Hauaj IiaHnuparba H 01abMpa JbyICKHX pecypea 3a
notpede opranuzaLuje

KOPHCTH TFaHTorpam

NpHKaKe 3Hauaj HHPOPMAUHOHHX TEXHOJIOTH]A 33 CABPEMEHO
T0C/IOBae

NpUKaKe HA PUMEPY BAKHOCT HEMPEKHIHOT HHOBHPAHbA
NIPOM3BOJIA HIIH yCiyra

u3abepe HajIIoBOJBHH]Y OPraHM3aLMOHY W paBHy (Gopmy
TIPUBpE/IHE AKTHBHOCTH

MenaumenT QyHkiwmje (n1annparse, opranusoBarbe, Bohere
W KOHTpOJIa);

OpraHuzauuja Npou3BOAHUX CHCTEMA;

Tojam M BpCTE TPOLIKOBA, LieHa KOWITAM:a;
WHeecTnumje;

MeHauMeHT NPOM3BOJILE —YIPABIbakbe POH3BOIHUM
NPOLIECOM/yCIlyrom;

Vnpassbare JbYACKUM pecypeuma;

Vnpasbate BpemMeHOM;

HHKeteprHr BPeHOCTH;

Hudopmaumone TeXHONOTHje y MOCIOBaIbLY:

TlpaBHH acniekT NoKpeTarha GH3HHCA.
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* W3paJH M NPE3EHTYje OPraHM3aLMOHH TaH 3a CONCTBEHY GH3HHC

nnejy
* CauyMHH WK MOTYHH OCHOBHY MOCJIOBHY JIOKYMEHTALH]
* cacTaBu GUIaHC CTaa Ha HAjje/IHOCTABHM]EM NPUMEpY * Bunauc crama;
* cactasy GHIIaHC yCrieXa H YTBP/IM MOCTIOBHH Pe3y/TaT Ha * bunauc yeriexa;
Hajje/IHOCTaBHU]EM NPpUMEpY * Bunauc TokoBa rotosute (cashflow);

* HanpaBu pasiuKy uzmely NpHXo/1a H pacxo/1a ¢ jejiHe CTpaHe u * TlpenomHa Tauka peHTaGHIHOCTH;
MPWIMBA W OJUTHBA HOBLIA Ca JIpyre CTpaHe Ha Hajje/iHocTaBHHjeM | ® M3Bopu duHaHCHparba;

npumepy * Hucruryumje u MHppacTpykTypa 3a NoApuiky
N . ® M3pauyHa npar peHTaGUIHOCTH Ha jeAHOCTABHOM NIPUME] TPe/ly3eTHHLUTBY;
EKOHOMHja 10cs0BaRba - patyna npar p Jen puMepy peay Y. ’ .
* wHaBesie Moryhe HauHHe (HHAHCHPAKbA CONICTBEHE ICIATHOCTH * Tlpunpema 1 npesenTalfja GHHAHCH]CKOT MIaHa.

unacujckm naan ! "
* unpopmuie ce y oaroBapajyhum HHCTHTYLHjaMa O CBUM

Pe/IeBAHTHHM MHTALHMA O/l 3HAUAja 32 IOKpeTatbe GH3HHCa
* MIEHTH]HKYje HAuMHE 32 ONpKABaIbE JIMKBHAHOCTH Y
nocoBarby npemyseha
* cacTaBu (PMHAHCH|CKH TUIaH 3a CONCTBEHY OU3HHUC HaEjy
camocTanHo 1k y3 nomoh HacTaBHHKa
©_npeseHTyje GMHAHCHICKH TU1aH 3a CBOjy GH3HHC W]y
 camoCTanHO WM y3 oMol HaCTaBHMKA /1a OBExKe CBe ypahene | * F3paja LeOBHTOr GH3HKC IJIaHa 33 CONCTBEHY GH3HHC

J2ienoe GU3HKC NiaHa unejy;
Vuennuku npojexar — * W3pany Konavan (jeaHOCTaBAH) GH3HHC TLIAH 3 CONICTBEHY * Tlpesentaumja nojeunaunux/rpynnux;
Npe3eHTalHja NOCOBHOT M1aHa Gusnuc uaejy * Gu3HKMC NIaHOBA M JIMCKyCHja.

® npeseHTyje GM3HKC NJIaH y OKBHPY jaBHOT yaca U3 npevera
TIPE/1y3eTHHLITBO

5. YIIYTCTBO 3A IMJAKTHYKO-METOAUYKO OCTBAPUBAILE ITIPOI'PAMA
Ha noueTky cBakor MojiyJia yueHHKe YTO3HaTH ca IIM/beBUMA M MCXOIMMA HACTaBe, OJTHOCHO yueha, TTAHOM Pajla i HAUMHHUMA OLICHNBaba.

Tpeamer ce peanusyje Kpo3 BeskOe y yUHOHHLM, CMIEUMjaTH30BaHOj yunoHHLH. [IpHIHKOM OCTBapHBakba MPOrpaMa OZie/berbe ce e/ Ha rpyne 10 15 yuenuka.
V Toky peanuzauuje MOJyJ1a OCJOHUTH Ce Ha MPE/I3HAbA YUeHUKA U3 COLMONIOTHje ca npasuma rpahana. Hactasuuk npunpema notpeGHe eneMente 3a BexGy, 1eMOHCTpHpa
Paji Ha PaIHOM MECTY Ha, NPaTH Pajl yYeHHKa Ha PaJIHOM MECTY W yKasyje Ha rpelike npu paay. PajHe 3a1aTke Be3UBATH 32 KOHKPETHY BEKOY.

Tpunukom peanusaumje mozyna Ipeay3eTHHUITBO M NPEAY3ETHHK yueHULM Tpeba /1a ypajie jesan NPOjeKTHH 3a1aTaK:
1. Tlpumep ycremrHor npety3eTHHKa (HMp. MO3BATH HA YaC rOCTA — NMPE/Ty3eTHHKA H HA OCHOBY HErOBOT HCKYCTBA YUCHHIM TpeGa 1a u3pauTe NPodus 1 KapaKTepHCTHKE
npenyseha/komnanmje).

TMpuankom peanusanmje Moayna PasBujame n npouena nocjI0BHAX HAeja, MAPKETHHT NJIAH yUCHHIM Tpeba /1a ypa/ie 1Ba NPOjEKTHA 3a1ATKA:
1. TlpesenTainja MapkeTHHT MiiaHa 3a ofabpaHy GU3HKC Me]y (HNP. NPENOPYUNTH YueHHULIMMA J1a OM3HKC HJeje TPaKe y OKBUPY CBOT MOJIPYUja pajia anu He HHCHCTHPATH
Ha ToMe).
2. TpesenTaunja MapKeTHHr MiaHa 3a ofabpay GM3HMC Mjejy (HMP. NOKEBLHO je OPraHM30BaTH MOCETY MATMM LUTAMNapHjaM Koje ce GaBe LITAMIOM Y PasiHuuM
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TeXHMKaMa WITaMMe Y OKBUPY rie fie ce YUeHHILM MHAOPMHCATH O HAUMHY JI€/I0Batba H ONICTAHKA Te LITAMNAPH]E Ha TPAKUIITY).

Tpusukom peanusaumje Mojtyia YpaB/bame 0 OPraHu3aluja, NPABHH OKBHP 32 OCHHBAHE H PYHKIHOHHCANbE 1eIATHOCTH YueHHLM Tpeba 1a ypajie jeian NpojeKTHH
3anATaK:
1. MeHauMeHT MpPOU3BO/IE — YNPaBIbakbe MPOM3BOAHHM MPOLECOM (HMp. JaBATH YNYTCTaBa yYEHHIMMA [Ie W KAKO Ja 10hy /10 HEONMXOMAHNUX WH(OPMaLIHja, KOPHCTHTH
cajToBe 3a NPUKYIJbake HHDOPMALMjA (WWW.apr. OV.Fs., WWW.Sme.gov. I's. W IPYTH).

Tpunnkom peanusatmje Moayna Exonomuja nocioBama — pHHAHCHjCKH IUIaH, yueHHIM Tpeba 1a ypajie ABa NPOjeKTHA 3aJaTaKa:
1. M3pana Gunakca crarba (HNp. KOPHCTUTH HajjeIHOCTaBHHUje Tabesie 3a u3pajly GuiaHca cTarba).
2. Wspana Guanica ycniexa (HIp. KOPHCTHTH HajjelHOCTaBHHje Tabesie 3a u3paly Gunanca ycnexa).

Tpunukom peanusaimje MoyNia Y 4eHHYKH NPOjeKAT-NPE3SHTAIM]a NOCIOBHOT NJIANA YUeHHIM TpeGa 1a ypa/ie jeaan NPOjeKTHH 3a1aTaK:
1. M3pana u npeseHTauuja LeJOBUTOr GH3HKMC MUIaHA 3a CONCTBEHY GU3HHC ey (HIp. MO3BATH HA JABHH YaC YCTIEWIHOT NpPey3eTHHKA, MPEICTABHUKE WIKOJe, JIOKaIHE
camoynipase ¥ GaHaka 3a NPOLEHY PEaTHOCTH H MHOBATHBHOCTH GH3HUC TTaHa)

'V oKkBHpY NpOjeKTHUX 3a/1aTaka MOTPeGHO je reHeprcaT J0KyMEeHTauujy (CBe OHO WITO MPOjeKTHA 10KyMeHTalHja Tpeba Ja capiku).

M360p MeTozta 1 0G1HMKa pajia 3a CBaKH MOy ofipelyyje HacTaBHMK y 3aBUCHOCTH OJ1 HACTABHHX Ca/Ipykaja, CIOCOGHOCTH 1 MoTpeda yueHHKa, MaTepHjaTHUX H APYTHX yCIoBa.
Kopucruty Bepbaine MeTojie (METO/Ia YCMEHOT M3llaraiba M JIMjallolika METO/1a), METOJIE IEMOHCTpALIMje, TEKCTYaTHO-HIYCTPATHBHE METO/IE, METO/IE TPOJEKTHUX 3a/1aTaKa.
Tpeaoxenn 06auum pajsa cy GppoHTainu, paay rpynu, paay napy, UHAWBHIYAIHH pal.

YKOJIHKO ce mporpam peajinsyje y CKjaxy ca 3aKOHOM 0 AyajiHoM 00pa3oBamy NoTpeGHO je J1a UIKOIA U NOC/I0/1aBall AeTa/bHO HCTUTAHNPAjy W YTBPIE MECTO M HAUMH
peajM3aliuje HCXOJIa, K YHECY HX Y IUIaH peaiu3aluje yuerba Kpo3 paj.

6. YIIYTCTBO 3A ®OPMATHUBHO U CYMATHBHO OLIElMBAIE YYEHUKA

V HacTaBu OpHjeHTHCAHO] Ka 0CTH3alby MCXOJA MpaTe Ce W BPE/HYjy NpoLecHa HaCTaBe M yuerba, nocTuriyha yuennka (MpoayKTH yueiba)  conctsenn paa. HacrasHuk
Tpeba KOHTHHYHPAHO /J1a NPaTH HAMpe/aK yuYeHHKa, KOjU ce Orjie/la y HauMHy Ha KOjH YUCHHIIM MapTHLIMNHPAjy, KAKO MPUKYILbajy MOJaTKe, KAKO apryMeHTY]y., eBaayupajy,
nokymentyjy uta. Jla 61 BpeaHoBake 6110 0GjeKTHBHO My (DyHKLM]H yuerba, MOTPeGHO je yCKIaANTH HUBOE HCXO/Ia M HAUMHE OLIeHHBAbA.

CyMaTHBHO oueHUBate je BpeaHoBate nocturiyha yuenuka Ha kpajy cake peannsopate Teme. CymaTHBHE OLeHe ce J106Hjajy M3 KOHTPOJIHMX WJIH MMCMEHHMX pajiosa,
TECTOBA, YCMEHOT HCITHTHBAKbA, CAMOCTAIIHHX HITH IPYITHHX PajioBa yueHHKa.

V hopmaTHBHOM BpeHOBakbY HACTABHHK GH Tpebasio a NPOMOBHILE TPYIHH JIMjasior, J1a je KOPHCTH NMHTama 1a 61 reHepucao noxaTke M3 haukux uieja, anu u 1a noMorse
pa3Boj haukux uzaeja, 1aje yuennuuma nosparse undopmauuje, a nosparne uudpopmauuje 106ujeHe 011 yueHUKa KOPUCTH [1a IPHIATO/H NOJlyUaBatbe, 0Xpabpyje yueHuke aa
oueryjy KBanuTeT cBor paja. M360p uHcTpymenTa 3a pOpMaTHBHO BPEIHOBAH:E 3aBUCH OJ1 BPCTE aKTHBHOCTH KOja Ce Bpe/IHyje.

M360p uHCTpyMeHTa 3a (POPMATHBHO BPEIHOBAKE 3aBHCH OJ1 BPCTE aKTHBHOCTH Koja ce BpeaHyje. Kaja je y muTary M3paja NpojeKTHOT 3a/1aTKa MOYXKE Ce TIPUMEHHTH ek
nneTa” y Kojoj ¢y nprKasaHu HUBOM NOCTHIHYha yueHHKa ca nokasaresbiMa HCITyHhEeHOCTH, 4 HACTABHUK Tpeba J1a 03HauM NoKa3aTesb KOjU OAroBapa NoHalawy y4eHHKa.
'YKOJIHKO ce mporpam peaansyje y cKiaaay ca 3aKOHOM 0 AyajaHOM 06pa3oBarby HACTABHUK /MHCTPYKTOP NPOBEPABa /1a /U je M0C/I0/1aBall 3aBPIIMO MPOLIEHY PH3HKA Ha
PA/IHOM MECTy Ha KOME pajie MJIa/li ¥ 1 JIH je H3BEO YBOAHY 00YKy Miaux o Ge30eIHOCTH U 3/1paBby Ha pajty.
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B2: UBBOPHU CTPYUYHHU IIPOI'PAMUH
Hasus npeavera: TEXHUYKO LHPTABE CA HAIPTHOM 'EOMETPHJOM

1. OCTBAPUBAIE OBPA30OBHO-BACIIMTHOI PAJIA — OBJIMLIA U TPAJAE

PA3PEJL: Teopujcka HacTaBa Besxkbe IlpakTHuHa HacTaBa Hacrasa y Gioky VkynHo
11 68 0 0 0 68

2. UWJbEBH YUEIbA:

- OcniocobbaBatbe 3a kopuinhere MaTepHjaia U Npubopa 3a TEXHUYKO LIPTabe;

- OenajtaBaibe METOZ1IaMa M TEXHHKaMa rpapuuKor NpHKasHBarmba NpoCTOPHHX 06JIHKa;

- OcrniocoGbaBarbe 32 OpHjeHTAIH]y Y PABHH H IPOCTOPY Pazik MPHMEHE Y CTPYUHHM MPEAMETHMA H NIPAKCH;

- Pa3Bujaibe CHCTEMATHUHOCTH, NPEUM3HOCTH YPEIHOCTH H CMHC/IA 32 THMCKH Paji;

- Pa3Bujame HaBHka yuenuka Koje he 10npuHOCHTH yHanpelHBarby U 3aIUTHTH JKHBOTHE, PajiHe CPE/IUHE M 3/IPaB/ba YOBEKA U HErOBOT OKPYIKErba.

3. TEME, UCXO/Id, IPENIOPYYEHU CAJIP’KAJUA U KJbYUYHH ITIOJMOBHU CAJIPIKAJA

Paspen: Ipyru
Topmumsm oz uacosa: Teopuja: 68 uacona;

HUCXOaHn TNPENOPYYEHH CAIPKAJHU / KJbYYHH IIOJMOBA
TEMA
Ilo 3aBpuieTky Teme y4yenuk he GuTH y cTaiby aa: CAIPIKAJA
« 0GjacHH 3Hauaj MPHMEHE TEXHHUKOT LIPTEXKA y Te0IONIKO] o OCHOBHE KapaKTEPHCTHKE H 3Hauaj TeXHHUKOT LPTakba;
cTpyun o Marepujas 3a TEXHHUKO LIPTabe;
o pasiukyje MaTepujane Koju ce KopHcTe 3a u3pany « Vno3HaBaie ca MpHGOPOM 32 TPXHHUKO LIPTAHE H HAYHHOM
OcHOBHE KAPAKTEPHCTHKE TEXHHYKHX LpTEka eroBe ynorpede:
TeXHHYKOT UPTakba o OmnHuLle NpaBHIHO Kopuiuherwe npuéopa 3a TEXHUYKO o Llprame OIOBKOM H TyLIeM:
upTame o TexXHHUKO MHCMO;
* OMMlle CTAHAP/IHA TEXHUYKA TTHCMa o DopmaTH XapTHja U LpTeka.
e« HaBene gopmare xapruja
* 00jacHH reOMeTPHjCKe KOHCTPYKLIHjE « Teomerpujcke KOHCTPYKILMje:
* OMHlle KOHCTPYKIM]Y TIPABHIHKX MOMTOHA - Hopmara 13 nate Tauke Ha npasy,
* aHAIM3MPa KOHCTPYKIMjY MHOTOYIa - TanreTa u3 Tauke Ha KPYKHHILY,
r . . « HaBe/ie MPABIIA TEXHHUKOT LIPTaHha 3a 03HAYABAE - TaureTe Ha KpYroBe pasTHUHTHX NOTYNpPEUHHKA;
‘eOMeTpHjcKe KOHCTpYKuHje . . X
npeceke, MaTepujaia Ha npeceky o KoHcTpyKimje npaBuiiHKX NOJMroHa;
*  pasyme 3Hauaj KOTHpama UpTeka « Konctpykumje Muoroyria;
* aHaIM3Mpa KOMMjyTepeKy rpaduKy o TlpaBuna TexHHUKOT UpTaka:
___________________________ - Tpeceum,
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- Koruparse,
- Os3navaBarbe MaTepHjana Ha NpPeceKy;
Komnjyrepcka rpaduka.

Ilojam 1 BpcTe npojeKuuja y
HALUPTHOj reoMeTpHju

PasnuKyje BpcTe npojekuuja
oGjachi KoopaAMHATHHU TpHeaap 1 MOHKOB nap npojekuuja
AHAIM3MPA HA MOJIENTY OKTAHTE M HHXOBE KaPAaKTEPUCTHKE

Iojam u BpcTe npojekuuja;

OproroHasa npojekuuja;

Koopaunnathu Tpuenap 1 MoskoB nap npojeiuja;
KpanpanTy u okTanTh,

Oproronaana npojexunja
TauKe, NPABE M AYKH

AHaJIM3MPa NPOjeKIMje TauKe Ha JIBE M TPH PaBHH (Ha
mozeny)

ONHILIE NPABY M YK Y MPOJEKLIMjCKUM PaBHUMA
OnHIIIe NPOJOPE NMPaBE KPO3 MPOjeKUMjCKE PABHH
onuiie MehycoGHH Mos10kaj NPaBUX Y MPOCTOPY

Ipojexuuja Tauke Ha IBe M TPH PaBHH;

Tpojekuuja npase u ayxu:

- Tpasa y crieunjanHom nonosajy,

- TIpogiopu npaBe Kpo3 MPOjeKUMjCKe PABHH, BHJBHBOCT:
MelycobHu nonoxkaj npaemx.

JieMHHLIE NOjaM PaBHH Y IPOCTOPY

QHAJIM3MPA TPAroBe PaBHH M OCHE MPOJIOPE HA MOAETY
OKTaHaTa M y npocTopy

aHQJIM3KPA HA MOJIETY OKTAHATa M y POCTOPY M3rIea

PaBan(tparosu, ocH1 npoopH):

- Creuwjajinug nosioskaj paBHH,

- Tauka W npaBa y paBHH,

- Cneumjanue npase y paBuH (CyTpabHiie, arnGuuue),

HaBe/ie NpoGieMe KOjH Ce pelaBajy npHMeHoM
‘Tpancdopmarmje

Pasan PaBHH y CTIEIHjalTHOM NONOXKajy - Hopwmana na pasan,
oBjachi Mojam W 3Havaj CyTpaKHHULIA H HAFMOHHI 32 - Tipecex siwe pasin 3anatux Tparosima,
ozpehuBarbe NMonokaja Tauke y paBHH - Tlpecek /iBe paBHH 3a1aTHX NapaJIelHAM NpaBama.
ONHMIIIE TOJI0kA] HOPMAJIC HA PABAH H HEHE MPOjeKIIje
OfHIlIe MpeceuHy MpaBy JIBE PABHH y MPOCTOPY
neduunue nojam Tpancopmaunje 1 pasiore ysohera Tpancopmaunja, nojam:
HOBE MpojeKLHjcKe PaBHH - TpancdopmaLuja ayKH,

Tpanchopmamnja oGjachm npumLwI yBolerba HOBUX NPOjeKUMICKUX paBiik - Tpancopmaunja pasi,

- Tpancdopmaumja ena.

4. YIIYTCTBO 3A JUAAKTHYKO-METOAUYKO OCTBAPUBAIE IIPOI'PAMA

Ha nouetky cBake Teme y4eHHKe yNO3HATH ca LIM/beBUMA H MCXO/IMMa HACTaBe, OJIHOCHO Yuea, MJIAHOM Pajia M HAYMHKUMA OLICHUBAA.

[porpam ce peanusyje Kpo3 TEOPHjCKy HAacTaBy Y YMHOHMLM M KaGMHETY 3a HaupTHy reomeTpHjy. IIpenopyka y opraHM3aumjn TEOpHjcKe HacTaBe je 1a ce No Heaebama

peanusyje 1BOUAC HACTaBe M OJiesbetbe ce He aenu. [Ipenopyuenu 6poj yacoBa 1o Temama 3a APYru paspen je cieaehu:
o OCHOBHE KapaKTEPHCTHKE TEXHHUKOT LpTarba (6 yacosa);
I'eomeTpHjcke KOHCTpyKuMje (6 yacosa);

Pasan (20 yacosa);

Tpancdopmaunja (10 wacosa

Tojam u BpCTE NpojeKLuja y HAUPTHO] reoMeTpHjH (4 uaca);
OproronaHa npojexumje Tauke, npase u ayxn (22 vaca);
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Ha nouerky wikosicke roauue, yuenuke tpeba aetasbHo obaecTuTH wta he um oa npudopa u Matepujaia GutH notpeGHO 3a npahetbe M peanu3alyjy HACTaBHOT NpoOrpama.
TIpuukom peanusaumje TeMe OCIOHHTH Ce Ha NPe/I3Hakba yUeHHKa W3 MaTeMaTHKe, TeXHHUKOr 00pa3oBatba n reorpaduje. MHCHCTHpaTH Ha CHCTEMATHYHOCTH, MPELM3HOCTH
M YPE/IHOCTH YHEHHKa NIPH pajty.

3a camocTasiHe pajloe, NOTPEGHO je NPUNpPeMUTH ajieKBaTa NpuGop (TPOYIIIoBH, LWECTap, 010BKe, panuaorpadu) u notpeban matepujai (Nanup, Xamep U nayc nanup).
TMpeutor Tema caMoCTaHUX PajioBa 3a NPBU paspen je crenchu:

IpaBe 1 M31IOMJbeHE JIHHUjE PA3THYMTHX 1e/bHHA M OACTOjaba (Y OJIOBLM U TyLLY).

TeomeTpHicke KOHCTpyKLHje.

KoHeTpyKLMja NPaBHIHKX 0IMIOHA U MHOTOYTJIa.

Bpcere npojexiumja.

MoHsKoB nap npojexija.

KBajpantu u okTantu (Moe).

Tpojexunja Taske.

. TIpojekimja npase W aykH.
. MelycoGuu nonoxaj npasu:
10. Tparosu paBHH 3aaTHX OCHHM NPOAOPHMA.
11. Tparosu paBHH 3a1aTHX TAYKOM M TPABOM.
12. CyTpaismue u HaruGHULE y paBHH.

13. Hopwmara na pasan.

14. TIpeceuna npasa /iBe paBHH.

15. Tpancopmatwmja aysnu.

16. Tpancopmaija pasHu.

17. Tpancopmarmja Tena.

LN U E LN~

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLElbUBAKE YYEHUKA
'V HacTaBH r1aBaHM LML MCXO/IA je MPATHTH M BPEHOBATH MPOLIECHE CTABOBE M yueHe, Kpo3 nocTuriyha yueHnka u concTeeHor paja. HactaBuuk TpebGa KOHTMHYHMpaHO 1a
npaty Hanpeaak yuennka, Jla Gu BpeiHOBare GHII0 0GjeKTHBHO M y (ByHKUMjH yueHa, MOTPEGHO je YCKIATUTH HUBOE MCXO/Ia M HAUHHE OLICHHBAbA.

CyMaTHBHO OLieHHBatbe je Bpe/iHoBakbe nocTuriyha yueHnka Ha Kpajy cBake peanusosate Teme. CymMaTHBHe OlieHe ce 100H1jajy 3 KOHTPOJIHKMX PajioBa, MUCMEHHX 1 oMahnux
3aj1aTaKa

V hopMaTHBHOM Bpe/IHOBaHY HACTAaBHUK O TpeGaso 1a MPOMOBHILE IPYNHU AHjasIOr, 1a KOPHCTH MUTaka 1a Gu reHepucao nojatke u3 haukux uieja, anu u 1a nomorxe
pa3Boj haukux uicja, Aaje yueHHUMMA NoBpaTHe MH(pOpMauuje, a noBpaTHe MH(pOPMalMje 106HjeHe O/l yUeHHKa KOPHCTH /J1a NPHIIAro/IM Mojly4aBare, OXpadpyje yueHHKe aa
ouekbyjy KBanuTeT cBor paa. M360p HHCTpyMeHTa 32 (hOPMATHBHO BPEIHOBAkLE 3aBHCH OJI BPCTE aKTHBHOCTH KOja ce BpeIHyje.

H360p uHCTpyMeHTa 3a (JOPMATHBHO BPeHOBAbE 3aBHCH OJ1 BPCTE aKTHBHOCTH KOja Ce Bpe/iHyje, OJHOCHO y caMo nocturhyhe yuenuka Tpeba yKiby4HTH U HeroBo
noHatate.
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Haszus npeamera: ®OTOIPA®UIA

1. OCTBAPUBAIE OBPA30OBHO-BACIIMTHOTI PAJIA - OBJIMLIUA U TPAJALE

PABPEJL:

Teopujcka HacTaBa

BesxkGe TIpakTH4Ha HacTaBa

Hacrasa y Gioky VKynHo

11

68 0 0

0 68

2. UWJbEBH YUEIbA:

- Vnosxasamwem ca passojem dotorpapuje on otkpuha 10 nanac;
- VnosuaBarbe ca pasMunTHM BPCTAMA KAMEPA H MATEPH]alla M BHXOBOM HAMEHOM;
- Pa3Bujame HHTEPECOBAIbA 32 Pajl CA KAMEPOM;

- VnosHaBaibe ca IW3ajHePCKMM eleMEHTHMA NOTPEeOHHM y Kpenpatby rpaukuX NpoM3BoOa;

- Pa3BHjame CHCTEMAaTHYHOCTH, TIEJAHTHOCTH H YPEHOCTH y pajy;
- Pa3eujarbe ecTeTCKHX KpUTEpHjyMa;
- dopmHparbe 0CHOBA 32 HACTABAK 00PA30Bamba.

3. TEME, UCXO/Id, IPEIIOPYYEHU CAJIPKAJU U KJbYYHU [IOJMOBHU CAJIPIKAJA

Paspen: Apyrn

Toanwimu donn vacosa: Teopuja: 68 uacosa;

TEMA UCXoau TPENOPYYEHU CAIPKAJH / KJbYYHU TOJMOBU
To 3aBpuieTky Teme yueHuk he Guth y cramy ja: CAIPKAJA
« HaBejie OCHOBHE UmmbenHLe 0 oTkpihy poTorpaduje Tlarep n Tan6or;
o pasiMKyje eTarne y TeXHOJIOWKOM pa3Bojy dpororpaduje Burhuju pororpadeku npouecu XIX Beka;
VBoay dororpadujy o Haseste erarie y AKoBHOM pa3ojy dotorpadpue PasBoj kavepa, OnTHKe H MaTepHjaTa;

Dororpadeka mmkosoct XIX u XX Beka;
Dororpaduja u wramna.

®ororpadceke Kamepe

o pasnukyje kamepe o popmMaTHMa H KOHCTPYKLHjH

* HaBeE BPCTE KAMEPa MpeMa 3aXTEeBHMa KOHKPETHOr
npojekra

e« 0GjacHM OCHOBHE NPUHLIMIE PyKOBAHKA KaMepama
pasIMuuTHX popmara

Kawmepe Besukor, cpeimer 1 majior gopmara;
OGjexTHBH 32 Kamepe pasIHunTHX hopmara;
ITpuGop 3a kamepe pasnuuuTHX opmara;
PykoBare kamepama pazaunTHX opmara.

@otorpadckn cTyaHO

OMHLIE KapaKTEPHCTHKE CTYIHja

pasnHKyje BpeTe pachete y (oTorpadeKom CTyHjy
HaBe/ie PUGOP 3a KOHTPOITY CBETIIA

HaBE/IC OCTAH NPHGOP Y CTY ]y

IR

(OCHOBHE IMMEH3H]C CTYHja;

KOHTHHYHPAHO 1 TPEHYTHO CBETIO MONIPYHja MPUMEHE,
NIPEHOCTH M HEAOCTALM;

TpuGop 3a KOHTPOITY KapaKTepa CBETIA, YCMEpaBate H
pacnpuiasarbe;

I1puGop 3a KOHTPOIY CCHKH;
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o Ocranu npuGop y cryaujy.
« paznkyje BpcTe H hopmate doTomatepujana o LlpHo Genu HeraTHB 1 MO3UTHB MaTEpPHjasIH;
« HaBeJie npolece o0paje o Konop HeraTHs u MO3HTHB MaTepHjau;
®ororpadekn MaTepujaan * pasnukyje Bpcte U hopmate Matepujana npema KoHkpetHum | o Ilpouecu 3a 0Gpaay upHO Genux Matepujana;
ororpadckum npojexruma « Ilpouecy 3a 0Gpajy Kosop MaTepujaa;
» M360p marepujana npema KOHKPETHOM MPOjeKTy.
« oBjacHu mpoliec pykoBaka Kamepom manor dgopmara o Ynarame puiama y kamepy;
« ommuIe HaumH Ha Koju ce onpehyje ekenoHoMeTpHjcKe « OspeluBarbe eKCIOHOMETPH]CKHX BpeaHOCTH nomohy
BPE/IHOCTH CBETIIOMEPa y KamMepH;
Commame « Ofjachu KaKo ce BpLIC jeAHOCTABHMja CHHMarba o CKeHUPAILE BHLICTOHCKHX KOJIOp OPHIHHAA Y PAHUHTHM
pasmepama;
o Yourpasae 1 Kaapupare;
« VN0TpeSa u KOHTPOIa POrpama 1 ayTOMATHKA KO/l CABPEMEHHX
Kamepa.
« oBjachu HaunH Ha Koju ce oapelyjy dororpadicku 3axresn « Tlojaa oTorpaduje y mramiu, KpaTka KCTOpHja U Npersies]
TpemMa KOHKPETHOM TPOjeKTy pasBoja;
Tpumena gororpapuje y « HaBejie crierduune Gotorpadicke norpede pasnHUHTHX o @ororpaduja y HOBHHaMa;
rpaduiKoj Npo3BOHH rpaduuknx venwja « dotorpadmja Ha amGanaxm;
« anaTM3upa Ha Koju ce HaunH oapelyjy TexHuuKkn 3axTenn | o DoTorpadujay MACOBHM FpadHUKHM KOMYHHKalMjaMa, n1aKar,
npeMa KOHKPETHOM MPOjeKTy Bonbop.
« OGJaCHH TEXHHUKO TEXHOMOLIKE OCOBHHE AMTHTAIHE « TexHonouike ocobune Aurutane Gororpaduie;
¢ororpaduje o Jlururansa kavepa, GyHKUmje, MEHHjH;
Tururaana gororpaguja o onuuIe HauH HA KOjUM ce p?'n(yje JMTHTAIHOM KaMepoM o CHHMalbe AMrHTaTHOM KaMC[:)OM;
* OIHLUE NPOLEC je/IHOCTABHHJUX CHUMaIbA o Tpancdepu oGpana cuumaxa;
* OMNHIIE M3Pa/ly OTHCAKA Y PA3/IMUNTHM TEXHHKaMa o OTHCKHBAHE IMTHTATHE CIMKE.
JMTHTANIHE WTaMie

4. YIIYTCTBO 3A JUAAKTHYKO-METOAUYKO OCTBAPUBAIE IIPOI'PAMA

Ha noueTky cBake Teme yYeHHKE yNIO3HATH Ca LIM/bEBUMA U HCXOMMA, TJIaHOM Pajia H HAUHHKMA OLICHHBAMbA.
[peaver ce peanusyje Kpo3 TEOPHCKY HACTABY y YMHOHWLM, CNIELM]ATH30BAHO] YUHOHHLM M KaGHHeTy 3a dpotorpadujy. [Ipuinkom ocTBapHBarba Nporpama oaebere ce He
nenu. [lpenopyka y opraHM3alliju HaCTaBe je 1o Hesle/baMa peanusyje Bodac Teopujcke Hactase. [Ipenopyuenn Gpoj yacoa no Temama 3a APYru paspen je cieaehu:

« YBoa y ororpadujy (6 uacosa);

« @otorpadcke kamepe (10 yacosa);

« @otorpadeku ctyauo (8 uaca);

« dororpadiek maTepjam (4 uaca);

o Cuumarbe (14 yacosa);

« Tpuvena dotorpadpuie y rpaduxo] npoussoai (6 uacosa);

o Jlurnranna dororpaduja (20 uacosa).
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[lpuaukom peanusaiimje TeMa OCIOHMTH Ce Ha MpeJ3Haba yuyeHHKa U3 (u3uKe, OCHOBM rpauuke TexHuke M TexHojoruje rpaduukor matepujana. [Ipenopyka je na ce
NPHIMKOM OCTBapHBakba nporpama u3pabyjy 3a1aun koju he ce IpUMeHHBATH y NPAKTHYHO] HACTABHM M CTPYYHMM NpeAMeTHMa. MHCHCTHPATH Ha CHCTEMATHUYHOCTH H IIPUMEHH
CTEUEHHX 3HMbA Y MPAKCH.
3a camocTallHe pajioBe yueHHKa NoTpeGHO je NPUIPeMUTH MaTepHjail M NPOBepY 3Hawa yuenuka. [Ipeanor Tema camocTanHux BexOH 3a ipyru paspen je caenehu:
. Ilpuka3 pororpadeke kamepe.
Tlpesentauuja u3Gopa dotorpadckor MaTepujana npemMa KOHKPETHOM MPOJeKTy.
Tpesentauuja doTorpadeke kavepe (KOHCTPyKLHja, MPUHLMN paja).
. Tlpukas pororpaduja Ha ambanaku.
Tpesentauuja auruTasse kamepe, GyHKLHje, MEHHH.

Do W —

M3Gop meTozta 1 06/1mka pajia 3a CBaKy TeMy ojpeljyje HACTABHHK y 3aBHCHOCTH O/l HACTABHHMX Ca/Ipikaja, CNOCOGHOCTH M NMOTpeda yueHHKa, MaTepHjaIHNX U APYIHX yCIIoBa.
KopuctuTu BepGasine MeTo/e (METO/a yCMEHOT M3/laraiba | IMjaliolika MeTo/1a), METO/Ie ICMOHCTpaLMje, TeKCTYalHo-uiycTpartusie Meroze. [lpeuionkenu obauum paaa cy
(ponTaniu, pany rpynu, pay napy, MHAMBHAYaHU paa.

5. YIIYTCTBO 3A ®OPMATHBHO U CYMATUBHO OLEILUBAILE YUEHUKA

V HacTaBu OpHjeHTHCANO] Ka JIOCTHSAIbY HCXOJA TIPATE Ce W BPEAHY]Y NIPOLIEC HacTase H yuersa, nocruruyha yuennka (POAYKTH yiersa) u conictsenn pa, Hactasnuk tpeGa
KOHTHHYMPAHO /1a NIPATH HANIPE/IaK YUEHHKa, KOji Ce OrIela y HAUMHY HA KOjH YUEHHUM NApTHUNIHPAjy, KAKO MPHKYNILAjy NOAATKE, KAKO apryMenTyjy, esaiypajy,
JIOKYMeHTYjy HT. Jla Gu BpeiHOBatbe GHII0 00jeKTHBHO U Y (YHKIMjH yuekba, OTPeGHO je YCKIIAAMTH HUBOE HCXO/1a H HAUHHE OLICHHBAkA.

CyMaTHBHO OlicHBame je BpeHoBatbe nocturHyha yueHuka Ha Kpajy ceake peannsobaHe Teme. CyMaTHBHE OleHe ce J100Hjajy W3 KOHTPOTHHX WM HCMCHHX PajioBa,
TECTOBA, YCMEHOT HCTIHTHBAA, CAMOCTAITHHX HIIH FPYTIHHX PAjIoBa YHeHHKA.

V (opmaTHBHOM BpeIHOBakbY HACTABHHK OH Tpebasio 1a MpOMOBHIIE IPYTIHH Mjasior, a KOPUCTH MUTaka 1a 61 reHeprcao nojarke 13 haukux ujeja, am u 1a moMorue
pa3eoj haukux ujeja, 1aje yuenuumuma nosparhe uHpopmaumje, a nospatHe MHdopmanmje 1061jeHe 071 yueHHKa KOPHCTH J1a PUIIAro/ N0y vaBatbe, oxpabpyje yueHuke 1a
ouetbyjy KBaTHTeT cBOr pana. H360p HHCTpYMEHTa 3a (HOPMATHBHO BPEHOBAILC 3ABHCH 0L BPCTE aKTHBHOCTH KOja C& BPEAHYje.
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Hasus npeavera: TEXHOJIOT'MJA TPA®UUKE ITPUIIPEME

1. OCTBAPUBAIE OBPA30OBHO-BACIIMTHOTI PAJIA - OBJIMLIUA U TPAJALE

PABPEJL:

Teopujcka HacTaBa

BesxkGe TIpakTH4Ha HacTaBa

Hacrasa y Gioky

VKynHo

111

68 0 0

0 68

2. UWJbEBH YUEIbA:

- VnosHasare ca THIOrPag)CKHM 3aKOHHTOCTHMa;

- VnosHaBae ca NpUHLMIHAMA FpaHuKe MOHTaXKE,
- Pa3Bujaibe HHTEpECOBAIbA 3a NOCTYINKE PENPOAYKIMjE jeIHOOOJHHX, BUILICGOjHHX M BUIICTOHCKHX OPHIHHAIA;

- Vnosnasaie ca NPHHLMITAMA Pajia M TEXHUUKO-TEXHOJIOUIKMM KapaKTepucTHKama ypehaja Koju ce KopheTe y penpoyKuuju;
- OcriocoGbaBatbe 3a PHMEHE Y peLIaBatby MpoGiemMa y MpakcH;

- Paseujame nnTepecosarsa 3a cTanHo npahewse nocturiyha y o6nactu rpaduuke npunpeme;
= OcrnocoGbaBatbe 1a NJIaHKPa, H3BOH H KOHTPOJIHLIIE Pall y ONIETbebY;

- VnosHaBaie CTaHJapJa KBalMTeTa.

3. TEME, UCXO/I!, IPENIOPYYEHHU CAJIPKAJUA U KJbYYHHU INIOJMOBHU CAZIPKAJA

Paspen: Tpehn

Toanubu donz vacosa: Teopuja: 68 uacosa;

TEMA

UCXOaH
IMo 3aBpuieTKy Teme y4eHuk fie GuTH y cTamby aa:

TNPENOPYYEHU CA/IP’KAJA / KJbYYHH IIOJMOBHA
CAIPKAJA

Tunorpadeku cucrem
mepa

HABE/Ie e/IeMEHTE THIIOMETpa
HaBeJie CBE CHCTEMe Mepa KOjH Ce IPHMEbY]y Y rpaduuapcTsy
HaBe/le CTaHap/He NHCMOBHE BE/IMUMHE

0BjacHH HauMH MpeTBapatba TUNOrPAdICKMX Mepa y MeTpHuHE H
obpHyTO

o Tunomerap;

o Cranjap/He BeJIMYMHE MTMCMOBHHX BEJIHUMHA;

o Tunorpadcku cucrem mepa;

« TIpopatyn 1 npeTBaparbe THIOMPAQCKHX Mepa y METpHUHE
1 06pHYTO.

I'paduuka n ocHOBHA

H3pAIH cora —
MukpoTunorpaguja

TPABONHCHA NPABHJIA NPH

.

R

HaBe/Ie KAPAKTEPUCTHKE M CTaHIap/C PyKOMHca
OMHLLIC HAUNHE HCKIbYUHBaIa PEOBA  MOCTABLAME GeMHC Havehy
ciioBa y peun u n3mehy peun

HaBe/Ie NIPABHIIO YBIIAueHa MIOYETHOT pejia nacyca

ONHMLIE HAYWH HCKJbYYHBAHE H3IA3HOT Pea acyca

oGjachu kako ce nosehare Genuna y ciory (npopehusarbe)

00jaCHH HAuMH UCTHLIAKbA Y CIIOTY

ONHLLE ClIarakbe HAC/IoBa, HaaHAc/IoBa, MehyHac/oBa, noTnuca nenoa
CIIHKE Y HOBMHCKO] H KEbWKHO] THIIOrpaduju

_HaBe/ie NpaBuIa ynorpeGe BEMKNX U MalMX CJI0BA

« VcIioBe 3a MpHNpeMy pyKONHca Ha pauyHapy;
« KopekTypa i KOPeKTOpCKH 3HaltH.
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HABE/IC MPABHJIA 32 CACTABILEHO H PACTABJBEHO MHCAIbE PEUH
PasiuKyje HHTEPIyHKLMje M NPaBONKMCHE 3Halle

HaBeJie npaBuia 3a ckpalienniie — GpojeBH (aparcku W PUMCKH)
HABE/IC MPABHJIA ITHCAHE CTPAHHX Peun

ofjachy noziesty peuu Ha CioroBe

HaBE/IE NPaBHIIA yNoTpeGe MUHYCa U INBH3A

o0jacHu NpaBuIa NPH Cliaraky 3arpajia ¥ HABOJHHKA

0GjacHH KaKo ce KOPUCTE KOPEKTOPCKH 3HAIM

Tunorpaduja

HaBe/Ie OCHOBHE eJleMeHTE KibHIe
HaBe/le Onepatmje MPHUIKKOM NpesioMa GHII0 Koje KibHre

oGjachy Kako ce TabeapHH POM3BOAM Pa3BPCTaBajy NpemMa HaMeHH
(oGpacuu, opuynaph, KisiKHe TaGene)

objachH Kako ce THTIOFpadHja MPUMElbyje Ha W3PAIM TaKaTa,
1POCIIEKaTa, jelIOBHHKA, PEIOBA BOKIBE...

OMUILIIE HOBHHCKE HAMMHE W3PAKABAI:A (BECT, H3BEINITAj, WIAHAK,
MHTEPB]Y, YBOJIHMK

Kibnkna Tunorpaduja;
TaGenapna Tunorpadmja;
Axuujiennuna unorpaduja;
Hosuncka tumorpaduja.

Mourazka Tabaka

pasinkyje Bpete Tabaka

Hasesie hopmarte nanupa

ONHLIE HAYMH H3PALE LIEME 33 MOHTAKY TabaKa

00jacHH Ha KOjH HAYUH Ce NPUMEtbYje NPUHLIKIT PALHOHATHOT
xopuwhersa nanupa

OnHILE Kako ce GHpa BEIMUMHA NAnupa 3a WTaMnarbe

HaBE/Ie OJL Yera 3aBMCH Pacriope/l CTpaHa Ha Tabaky

HaBe/le O3HaKe Koje ce wTammajy Ha TaGaky

0GjacHH KaKo ce MOJKE NIPEKOHTPOIHCATH MOHTAXKA

R

Bpcte monTake;

Tabak u wramnanu Tadak;

dopmaTH nanupa;

Cwmep BiakaHaua nanupa;

Hspana weme 3a MoHTaxKy Tabaka;
Toanore 3a MOHTaKy (uma;

Ceuetbe H Jienberbe punma;
Hckoprherse nanvpa y urrammnm;

M360p Beanunne Tabaka 3a WTAMIIAbE;
PacnopehuBare ctpatmua;

Casujare, cakynibatbe W OKpeTame Tabaka;
Os3Hake Ha WTaMnaHoM Tabaky;

KonTpona monTaske;

EfleKTpoHCKa MOHTa%a — MPOrPaMH 3a MOHTaXy Tabaka.

Tpesaom

aHaNM3Mpa crie(UUHe CIIOToBe Kajla ce NojaBe caMu Kao 3acebHa
Lie/IMHA, WM NIAK KAO CErMEHT HEKOT APyror H3/lama

HaBe/1e KOjU NPOrpaMH Ce KOPUCTE 3a NPENOM KibHra

HaBe/le BPCTE NPOrpamMa KOjH ce KOPHCTH 3a M3DA/H PasiuIHTHX BPCTa
TaGesIapHor CIIOT M aKUMACHLM]e

OMHLLE KAKO ce 00/IMKOY]y CTPaHHLIE HOBHHA Y 3aBUCHOCTH Ol
cajpkaja, BpeMeHa H3/aikerba M HaunHa Npe3eHTaLuje caapikaja
00jacHH Kako ce 01a0Mpa OCHOBHO MMCMO, MHCMO 3a HACJIOBE M CIIHKE
3a MIYCTPATHBHO NPEJCTABIbAIbE Ca/ipiKaja

onue naunn ynotpebe Goje u kako Goja yTuue Ha 6oy
npeseHTaumjy caapraja

Tlpesom crieunjaHux BpCTa CIorosa;

Ilporpamu 3a npesioM Kibure;

Tlporpamy 3a npesiom TaGesia M akKUKACHUM]E;
ITporpamu 3a npesiom HOBHHA;

[porpam 3a 0GAHKOBAIbE HAKOBA;

M36op u ekcrnioataunja cucTeMa 3a oGpajy TekeTa

clMKa.
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ofjacHH Kako ce 00IHKyje GUT-ManupaHu 3Hak, MOAH(HKYje
nocrojehin, 06IMKyje HOBH M KOHTYPHO ONMCAHH 3HAK

objacHh Kako ce BpIIK o1aGep onTHMAaITHe KOHQHTypalnje cHeTema ca
NePUHULM]OM OCTAIMX KAapaKTEePHCTHKA CHCTeMa

HaBe/le KaKo ce Mpoliekyje MoTpebaH cTeneH CHrypHOCTH paja | riaH
TIPOH3BOJIH,E

Opurunam 3a
PenpoyKuujy

HaBe/ie BPCTE OpHruHANA
00jacHH KaKko BPCTa OPHIHHANIA YTHYE HA M300p HAYMHA PENPOIYKLHje
ONHILIE KAKO Ce NPUIPEMa OPUrHHAI 33 PENPOAYKLH]Y

HaBe/le NPEHOCTH M HE0CTaTKe AMruTanHe dororpaduje

Opurusany 3a penpoayKumjy;
[punpema opurkHaia 3a penpoayKumjy;
Jururanua dororpaduja kao opuruHai.

*_HABEJIE 3AXTEBE Y NOIJIE/ly TEXHHYKHX KADAKTEPHCTHKA OPHIHHAlA

* pa3IuKyje BPCTe KOMMPHHX Npeiokaka o Tlpennowiy 3a u3paay wramnapeke popme, yjiora u

© HaBejie PHHLKMTIC H3PaZIe PA3THYMTHX MPeTIoKaKa BpCTE;

* HaBeJIC MAPAMETPE KOjH YTHYY Ha KBATHTET KOMMPHOT MPEIUIONIKA « M3pajia TpaHCNAPEHTHHX KOMMPHHX MPEIUIOKaKa;

o ONHLLE NPUHLIKI Paja ACH3UTOMETPa o JIMrUTAIHK NPEUIOKLA;

* 00jacHH NPUHLKI CKCHUPaba « M3pana KOMMpPHUX Npe/UIoKaKa Ha GUIMy:

* HABE/IE BPCTE CKEHEPa M HHXOBE KapaKTePHCTHKE + Vi3pana KOMMPHUX NPEUIOKAKA HA MAyCy — MPHHLIKI pajia

« HaBeJle napameTpe OuTHe 3a HabaBKy CKeHepa J1aCepCKUX LITamMnaya;

* HaBe/le OCHOBHE MOJMOBE BE3aHe 3a Mporpame 3a oGpajy ClMKe « CBojCTBA TPAHCMIAPEHTHHX KOMMPHUX MPE/UIOKaKa 3a CBE
Ipeanomnu 3a uspaay ; - . » e - .

* aHanu3Mpa npeaHocTH oapehennx nporpama 3a odpajy ciuke TEXHHKE LITamne;

wramnapeke popme

aHaIM3Mpa yNyTCTBA 3a Pajl H OpKaBarbe CKeHepa

oo

CkeHepH — yJiora, nojena;

PoTauuonu ckenepu;

PaBuu ckenepu:

OCHOBHHM NpaMeTPH CKeHepa: Pe3oilyLHja, HHTeprioauuja,
WMpHHa GUTOBA;

Ocrosre (yHkunje ckenepa;

Tporpamu 3a oGpajy cimke;

Ipunpema ckerepa.

OcgeT/buBaun

00jacHH NPUHLMI pajia OCBET/bHBAYA

HABEZIE KAPAKTEHCTHKE GHTHE 32 OCBETIbHBAY GUTHE 32 HEroB HIGOp
00jacHH NPHHLIKII paja jacepa

HaBe/le BPCTe Jlacepa

OceerbuBaun punma CTF-noctynak;
OcsersbBaun mioua CTP-nocTymnax;
Jlacepu.

Mammne 3a passujame
buama

0GjacH! NPHHLMI pajia MalMHE 32 Pa3BHjarbe
HaBE/IE KOjM CE MApaMeTpH MOTY NMO/ICIaBaTH
aHaNM3Upa CTaHap/ie 3a KBATUTET Guima

Maume 3a paseujarbe driva;
Kontpona kpanutera uima.

Penpoaykunja opurunaia

0GjacHH NPHHLKMII PENPO/YKLIMjE BULIETOHCKOT OPHrHHaIa
paznukyje AM u FM pacrpupaibe

HaBeJle NpeHOCTH 1 HejocTatke FM pactpuparsa

3HaTH KaKaB 3HaYaj HMa KOHTPO/IA BEHUMHE PACTEPCKE TauKe 3a
PeNpoayKuHjy TOHOBA

HaBe/le KapakTepucTuke 6oja

PenpoayKunja_ BHIICTOHCKOT OpHTHHANA;
Penpoaykumja BULieGOjHOr OpHrHHAA.
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006jacHH NPUHLKMI PENpOYKIMje BUILEGOjHOr OpHrHHaia
o6jacuu CIE cucrem npukasusarba Goja

0BjacHH NIPUHLIMII a/INTHBHE M CYTITPAKTHBHE CHHTE3e Goja
ONHLIE MPUHLIKMIT Pajia ICH3HTOMETPA H CriekTpodoTOMETpa
HaBe/le 3Hauaj KOHTPOJIe KBATHTETa

PA3AMKYje MEPHE H KOHTPOITHE TPaKe

younuTi Besy mavelly penpoayKiuje BHUICGOHIX BHUICTOHCKX
OpHMIHHANA U PeasTHE PEnpoyKIIHje HA OTHCKY

M3paja npobunx orucaka

HaBe/le N10CTyIKe 100Hjatba NPOGHOT OTHCKA
YOUH rpeike 1 1a Hahe y3poke youeHHX OACTynamba

IMpoGHu oTrcak — ysiora;

JoGujarse npoGHOr oTHCKa nomMohy MailmHa 3a u3pay
NPOGHOr OTHCKA; (POTOMEXAHHUKHM NIOCTYIKOM;
Jlururanim npoGHM oTHCaK.

Jlurnranana uspajga
mramnapeke gopme

objachn mpuHIMN pata ypehaja 3a ocBeT/baBarbe oeeT-mioua
Hagezie Bpete oeer-noua 3a CTP nocrynak

HaBE/Ie NIPEHOCTH AUTHTAIIHOT NIOCTYIKA Y OHOCY HA AHAIOTHH
noctynak

aHanu3upa rpaly M KapakTeprcTHKe (OTONONMMEPHHX MI104a 32
(nexco-wrammy

o e o e

oo

Vpehaj 3a ocseTsmasatbe oeer-nioua;

W3Bopu cBeTIIOCTH;

CTP odeer-moue — nozena;

CTP nnoye — KONMPHH ¢10j Ha Gasu oTononumepa;
CTP noye — KONMPHH C110j Ha Ga3u cpebGpo-XanoreHnza;
Tepmanue CTP ruioue;

CTP nnoue xoje koprcte UV u3Bope CBETIOCTH:
DoTonoanuMepHe rioye 3a (iekco-wTamiy;

Kontpona ksasiurera.

Cucrem perncrpa

ofjachy KakaB 3Hauaj M yJOry UMajy CTaHaap/u 3a nepdopaumjy
unma u niova

Cranaapau 3a nepdopaimjy huima u mioue;
Vpehaju 3a nepdopaimjy.

4. YIIYTCTBO 3A TUAAKTHYKO-METOIUYKO OCTBAPUBAIE IIPOT'PAMA

Ha noueTky cBake Teme yUeHHKE yIO3HaTH ca LIMEBUMA U HCXOIMMA, TJIAaHOM Pajia M HauMHMMA OLICHHBaba.
Tpeamer ce peanusyje Kpo3 TCOPHJCKY HACTABY Y YHHOHHLM M CICLMjalM30BaHOj yuHOHHMLK. TIPHIMKOM OCTBapHBaKa Mporpama oc/bere ce He aenu. Ipenopyka
OpraHM3alluj1 HACTaBeE je 11a Ce MO He/le/baMa peasusyje Bouac Teopujcke Hactae. [Tpenopyuenn 6poj yacoBa no Temama 3a Tpehn paspen je crenehu:

o Tunorpadcku cuctem Mepa (4 yaca)

o Ipaduuka 1 0OCHOBHA NPABONMCHA NPABMIIA NIPH H3PAJIU CJIOra — MUKpOTHIIOrpauja (6 yacosa);

«  Tunorpaduja (6 uacosa);

«  Monraa tabaka (6 yaca);

o Ilpenom (8 yacosa);

«  Opurusanm 3a penpoaykumjy (4 yaca);
o Ilpeanowmun 3a u3paay wramnapeke popme (8 uacosa);

o Ocsersuusaun (4 vaca);

«  Mauwnne 3a passujame ¢puma (4 uaca);
e« Penponykuuja opuruuana (6 yacosa):
«  Hspaza npoGuux otucaa (2 uaca):
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o JluruTanHa uzpaaa wramnapeke dopme (6 yacosa
«  Cucrem pernctpa (4 uaca).

[punuiom peasusauuje TeMa OCJIOHMTH Ce HA NPE/3HAMKA YUEHHKA W3 Qu3uKe, OCHOBU rpaduuke TEXHUKE, TEXHOJNOTHje rpadMUKOr MaTephjaia W NpaKTUUHE HAcTaBe.
Ipenopyka je 1a ce NpUIMKOM OcTBapHBaiba Nporpama u3pahyjy 3azaum Koju he ce npuMerMBaTH y MpakTHUYHO] HACTaBM M CTPY4HMM npeameTuma. MHcucTHpath Ha
CHCTEMATHUHOCTH M IPUMEHH CTEUEHHX 3HAIbA Y NPAKCH.

3a camocTallHe pajloBe yUeHHKa NMoTpeGHO je NPUIPEMHTH MaTepujall i IPOBEPY 3Haba yuenHka. [Ipeuior Tema caMOCTalIHMX pajioBa 3a ApyTH paspen je caeaehu:
1. Tlpuka3 tunorpaekora cucrema Mepa.

. TlpesenTauuja npumepa KOPEKType M KOPEKTOPCKUX 3HaKa.

Ipe3senTauuja npumepa THIOrpaduje: KibikHe, TabeapHe i HOBUHCKE.

TIpuKa3 pasTHUKTHX BPCTA MOHTAKA.

TlpHKa3 pasiHYHTHX BPCTA NPEIOMA.

Tlpe3eHTaumja pasnMUMTHX BPCTA KOIMPHHX NIPEIOHKAKA.

TpHKa3 oceeTbHBAYA.

TpesenTauuja penpoayKLmje OpuruHana.

Tpukas aururanne uspase wramnapeke Gopme.

R N ]

M36op meTona u 06aMKa pajna 3a cBaky Temy o/pelyje HaCTaBHHMK Y 3aBHCHOCTH O/l HACTABHUX Ca/pikaja, COCOGHOCTH M NOTPeba yueHHKa, MaTepHjalHUX U IPYTHX YCIIoBa.
KopuctnTu BepGasine MeTo/ie (METO/Ia yCMEHOT M3/larama | Mjalolika MeTo/1a), METO/Ie IeMOHCTpalIMje, TEeKCTyallHo-HiycTpaTueHe Metoze. [lpeioxkenu obauum pana cy
(poHTANHH, pajly TPYNH, paji y napy, HHAHBHAYATHH pajl.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHBHO OLIEIbMBAILE YYEHUKA

'V HacTaBM OpHjEHTHCAHO] Ka I0CTH3akby HCXO/IA MpaTe ce M BPE/IHYjy MpoLiec HACTaBe U yueka, nocTurHyha yueHnka (MpojlyKTH yuera) M concTenu paa. Hacrapuuk tpeba
KOHTHHYHMPAHO ]1a MPaTH HAanpelak YYCHWKa, KOjH Ce OIJIe/a y HauMHy Ha KOjH YWCHHLM NapTHUMNMpAjy, Kako NMPHKYMbajy MOJaTKe, KAKO apryMEHTYjy, eBanympajy,
JIOKYMeHTYjy HT. Jla G BpeiHOBaHe GHII0 0GjEeKTHBHO U Y (YHKIMjH yueka, MOTPEGHO je YCKIAAHTH HUBOE HCXO/1a H HAUHHE OLICHHBAHA.

CymaTHBHO OlCHMBate je BpeaHoBabe MocTurHyha yueHHKa Ha Kpajy ceake peannsoane Teme. CyMaTHBHE OlCHE ce A0GHjajy M3 KOHTPOHHX WA MHCMCHHX Pajosa,
TECTOBA, YCMCHOI HCIUTHBaKA, CAMOCTAJIHUX MJTH TPYITHUX pajioBa yYCHHKa.

V (opmaTHBHOM BpeaHOBakbY HACTaBHHK GM TpeGasio 1a IPOMOBHILE FPYNHH Mjasior, 1a KOPHCTH NHTarba 1a GH reHepucao noaatke M3 haukux uieja, am 1 aa noMorxe
pasBoj haukux uaeja, Aaje yueHuuuMa noBpaTHe MHQOpMalHje, a nopatHe HHpopMaLKje 106HjeHe O/ yUeHHKa KOPHCTH J1a IPHIIAro/Iu NojlyyaBakhe, 0Xpabpyje yueHuke 1a
oLekbYjy KBAIMTET CBOT pajia. M300p HHCTpyMeHTa 3a (HOPMATHBHO BPEHOBAE 3aBHCH O/l BPCTE aKTUBHOCTH KOja ce BpeHyje.
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Hasus npeavera: TEXHOJIOTMJA TPA®UYKE JOPAJIE

1. OCTBAPUBAIE OBPA30OBHO-BACIIMTHOTI PAJIA - OBJIMLIUA U TPAJALE

PABPEJL:

Teopujcka HacTaBa BesxkGe

ITlpakTnuHa HacTaBa

Hacrasa y Gioky VKynHo

111

68 0 0

0 68

2. UWJbEBH YUEIbA:

- VnosnaBamwe ca NOCTynuMMa y rpaduukoj 10paju M BHXOBO MpHMpemMarse 3a 0baBbarbe 0aroBapajyhx nocioBa u paHux 3aaraka;
- VYnosHaBae ca OCHOBHMM TeXHMKama rpauuke opaje (CaBHjakbe, pe3arbe, Jembere)

- Vno3uaBarbe TeXHHYKHX KapaKTepHCTHKA M MOryRHOCTHMA MaluHa 3a rpaduuky 1opaay;
- OcnocoGbaBatbe 1a CTeueHa 3Hatba NPUMEHH y IPaKCH;

- Pa3Bujare HHTEpecOBakbE 3a CaBpeMeHa I0CTHIHYha y TeXHOMOTHjH H TEXHHLM;

~  Pa3Bujame Ko/ yueHHKa CTBAaauKor O/IHOCA MPEMa pajly, HHTEPECOBAkLE NPEMA MO3HBY M Pa3BHjatbe PaJHUX CMIOCOGHOCTH M CKIOHOCTH:
- TloacTHuabse 3a 1a/bk CTPYHHH Pa3Boj M YCaBpLIaBathe Y CKIA/ly ca MHAWBHIYaHHM CIOCOGHOCTHMA H NoTpeGama Ipy1uTea;

~ PasBHjare CHCTEMATHUHOCTH, TIPELH3HOCTH, CMHC/IA H OTOBOPHOCTH 32 THMCKH Pajt;
- Passujame crocoGHOCT 3a pelnasarse NpodiemMa M HOBUX CHTYallHja y MPOLIECY Pajia M CBAKOAHEBHOT JKUBOTA;
- PasBujarbe CBECT 0 3Hauajy OPKHBOI Pa3BOja H EKOIIOUIKE €THKE.

3. TEME, UCXO/I!, IPETIOPYYEHU CAJIP’KAJUA U KJbYUYHH ITOJMOBHU CAJIPIKAJA

Paspen: Tpehn

oy oz uacosa: Teopuja: 68 uacona;

TEMA

HCXO0Hn
Ilo 3aBpieTKy Teme yuenuk he GuTH y crarmby ja:

NPENOPYYEHHM CAIPKAJH / KJbYYHHU ITIOJMOBHA
CAIPKAJA

Marepujaan rpadpuuke ropage

© HaBe/le OCHOBHE MaTepHjasie y rpaduukoj 1opaan

o 00jacHW HAYMH NOpaBHaBaba Tabaka

o objackm naumne Spojara Tabaka

© HaBeJe HAauMHE O/UIaramwa oA0pojaHuX Tabaka

o JeduHULIE NOjaM rpaMaTypa nanupa

« OMHLIE OCHOBHE KAPAKTEPHCTHKE H HABEIE rpaMaType nanmpa,
KApTOHA U JIerneHKe

o Marepujanu y rpaguukoj ropaau,

o [locTynak nopaBHaBara pa3IHYATHX BPCTA LITAMIAHUX W
HelITaMnaHnx Tabaka,

o Texnuke 6pojarba Tabaka;

o Hauunu oanarama tabaka;

« Tpamarypa nanmpa;

« ['pamarypa nanupa, KapToHa U JIerneHKe.

Texmnuka canujama

o 00jacHH Mojam caBujarba

* HaBe/le OCHOBHE BPCTE CaBHjarba

 HaBeJe BPCTE Mapasie/Hor CaBujatba

* OMMLIE HAYWH MOCTaB/bara Tabaka 3a Py4HO caBHjarbe Ha 1, 2
1 3 npesoja

o Casujarme;

« Bpcre casujama;

o TlapasenHo caBujambe;

o PyuHo caeujare Tabaka Ha 1, 2 u 3 npesoja.
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« objachu nojam pesaiba « Pesarbe;
o HaBee BpCTe pesaiba « Bpere pesarsa;
 OMHIIE BPCTE MallMHa 3a Pe3ae Mo CTeneHy ayTomatHsaije | o Becre mammna;
Texnuka peamwa
o HaBeJle IJIaBHE JIC/IOBE MALIMHE 3a Ceuehe o MauunHa 3a ceuerse, II1aBHH J1€10BH
* HaBe/e rpelke NPUIMKOM ceuerba « D'peuike npuankom ceuera;
o 0BjacHM YJI0Ty NPOrpaMATOPa Ha MALIMHM 32 Ceuetbe o TIporpaMuparbe MaLIKHE 3a ceuetbe.
« objacim Ha koju Haumit je wIBpLIeHa KiacHHKauma tennaa | e Tloaesia ienka 1o nopekiy;
110 nopexty o Bpcre Jienuia 3a pyuHo H MaLIMHCKO HAHOWICHE
e« OmMLIe NOJe/Y JIeNHUIa NpemMa TeMIepaTypH Ha Kojoj ce o Kawnpatbe;
Texunka aembemna npuversyje « MawnHcko Jenserse.
o 00jacHH HAuMH Criajatba 1B MATEPHjasia JIeNJbeheM
(kauparse)
* ONMLIE MOCTYIAK JIEM/berba Ha MAMHH 3a W3pajty Opourypa
« 0GjachM LTa Cy GAOKOBH « BrokoBH:
o Hasene Bpcre G10KoBa o Mspana Gnoka;
JeanocTaBHE NPOH3BOAH ‘
Fpaguuke 1opaze e OMHLIE TEXHONOWKH MpoLiec H3paze 610KoBa « BII0K ca TpakoM n1aTHa Ha MOBEKHAKY.
* OnMLIE NOCTYNaK H3paje neppoprcaHor G1oKa ca Tpakom
I1ATHA HA NOBEKIbAKY
o oGjachu wra cy Gporype o bpouypa;
« oGjacHu Kako ce BpLHK Kiack(ukaiija Gpoiypa o bBpoiuype umMBeHe XKHIOM KPO3 NPeBoj;
e OmMilIe NOCTYNaK u3paje Gpolrype MHBEHE KULOM KPO3 o bpourypa ca TBpMM NoBe30!
H3pana Gpomypa npesoj « Bewasna Gpourypa.
« HaBejie orniepalMje pasia 3a u3pay Gpolype ca TBpaHM
TI0BE30M
« _oGjachu noctynak uspase Gemaske Gpouype
« ojachu LTa je GUroBaibe « Burosarbe;
Tpunpemmn mocTynmu 3a « OnMIE HAUMH NOjeLIABAILA MALIHHE 32 GuroBaIbe Ha | wan « Mammna 3a Surosarse;
nedunucame MecTa npesoja u BHILEe GHroBa o Ilepdopaumja;
nepdopaunje o objacHu wiTa je nepdopanmja o Mamuna 3a neppopucare
« _ONHLIE HAYKH NOJIEIABAbA MALIHHE 32 nepdopHcatbe
o 00jacHH NPHHLKMI Pajla MALIKHE 32 CeUeH:e Nanupa o Maumha 3a ceuenje nanupa;
Tpunpema, pax u oapxaBame o HaBeJe IJIaBHE /IeIOBE MalllMHe 3a caBUjatbe Tabaka o Maiunna 3a caBujame:
MAHHA Y rPAQHYKOj 10PAAH | e ONMILE NPHHLMIT PaJia MaLIMHE 3a u3paj1y Gpoiuypa « Mauwmna 3a u3paay Gpouypa;
o 0GjacHH NPHHLMI Pajia MaLIKHe 3 acTHUKaUU] o Ilnacruduumparse.

4. YIIYTCTBO 3A TUAAKTHYKO-METOIUYKO OCTBAPUBAIGE ITPOT'PAMA

Ha nouetky cBake Teme yueHHKE YIIO3HATH Ca LIM/bEBHMA H HCXO/IMMA, TLIAHOM Pajia M HAYMHHMA OLICHHBAbA.
Tpeamer ce peanusyje Kpo3 TEOPHjCKY HACTaBY y YUHOHHIM M CTICLMjasn30BaHOj yuroHHuM. [IpuiukoM ocTBapiBara mporpama ofesbere ce He aenu. Ilpenopyka y
OpraHH3aLMju HACTaBe je 10 HeJlelbama Peasiu30BaTH 1Bovac TeopHjcke Hactase. [Ipenopyuenn Gpoj uacosa no Temama 3a Tpehu paspen je cienehu:

e Marepujanu rpaduuke sopaje-manunynanuja (5 yacosa);
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Texuuka casujamba (8 yacosa);

Texnuka pesarba (8 uacosa);

TexHuKa nerbera (5 yacoBa);

Wspajia jennoctaBuux npoussosa rpaduuke nopaze (4 yacosa);
Ms3pana Gpowypa (14 yacosa);

Tlpunpemuu nocTyrnuy 3a Aeduuucare Mecta npesoja (6 yacosa);
Tpunpemin pas u oapasane mawnua (18 uacosa).

Tpunukom peasusaluje TeMa OCJIOHMTH Ce Ha MpeJ3Harba yueHHka U3 (H3HKe, OCHOBH rpaduuke TeXHHKe M TexHosoruje rpaduukor marepujana. Ilpenopyka je xa ce
TIPHIMKOM OCTBAPHBAK-a MPOrpama W3palyjy 3aauu koju he ce NpUMEHHBATH Y NPAKTHUHO] HACTABH M CTPYUHHM NpeAMETHMA. IHCHCTHPATH Ha CHCTEMATHYHOCTH H IPUMEHH
CTeUeHHX 3Haba y NPAKCH. 3a CaMOCTAlIHE PajloBe YueHHKa NOTPeGHO je NPHNPEMUTH MaTepHjail 1 NPOBEpY 3Hatba yueHuka. [Ipeior Tea caMoCTanHuX paioBa 3a Tpehu
paspen je cnenehu:

1. TlpuKa3s HauMHa NIOpaBHABAH:a ITAMNAHKUX M HELITAMIAHKX Tabaka M MeTos1a Gpojarbe.

. Tlpesentauuja Bpcra caBujaibe Ha jeaH, ABa U TPH MPEBOja.

3. Tlpukas Haunna oGpe3nBatbe Gpolypa Ha HOKY.

4. Tlpesentauuja npoueca uspaze Gewaste Gpoiype.

5. Tpesentaumja npoueca uspase neppopucanor Goxa.

6. Tpukas npouec TBpOT NoBe3a.

7. TIpuka3 HauMHa IPHTIPEME MAIIHHE 32 GUroBarbe.

8. TlpesenTaumja HauMHa MpUNIPEME U Pajia Ha MALIMHM 3a GHroBarbe.

H360p metona u o6:1mka paja 3a cBaky Temy oapeljyje HaCTAaBHHMK Y 3aBHCHOCTH O/l HACTABHHX CajipiKaja, CMOCOGHOCTH M MoTpeda yueHHKa, MaTepHjaIHIX H PYTHX YCIoBa.
KopuctnTu BepGasine MeTo/ie (METO/Ia yCMEHOT M3/larama 1 Mjaliolika MeTo/1a), METO/Ie /IGMOHCTpalIMje, TEKCTYalHo-HiycTpaTueHe Metoze. [lpeioxkenu obamuum paaa cy

(poHTANHH, pajly TPYNH, pajl y napy, HHAHBHAYATHH pail.
5. YIIYTCTBO 3A ®OPMATHBHO U CYMATHUBHO OLEILUBAIGE YUEHUKA

'V HacTaBH OPHjEHTHCAHO] Ka JIOCTH3alby HCXOJ1a MpaTe ce W BPEHYjy MpoLec HacTaBe U yuera, nocturiyha yuennka (MpoayKTH yuera) u concTeenn paj. Hacrasuuk Tpeba
KOHTHHYHMPAHO J1a TIpaTH HANPEJaK yueHWKa, KOjH ce OrJefa Y HauMHy Ha KOjH yueHHMLM NapTHUMNMpajy, Kako MPHKYMbajy NOJaTKe, KAKO apryMeHTYjy, eBaiyupajy
JIOKYMeHTYjy HT. Jla Gu BpeHOBabe GHII0 00jeKTHBHO H Y (YHKLIHjH yueHa, MOTPEGHO je YCKIAAHTH HUBOE HCXO/a M HAUHHE OLICHHBAA.

CymaTHBHO oliebHBatbe je BpeaHOBakbe nocThriyha yuennka Ha kpajy ceake peannsoane Teme. CyMaTHBHE OLieHe ce 100Hjajy M3 KOHTPOJHMX WIHM MHCMEHHX Pajosa,
TECTOBA, YCMEHOT HCTTHTHBAkbA, CAMOCTAIHUX WJIH TPYNHHX PAjioBa YUeHHKa.

V (popmMaTHBHOM BpeaHOBalbY HACTABHHK GH TpeGaio a MPOMOBHILE FPYNHH MJasIor, 1a KOPHCTH THTakba 1a Gn reHepucao noaatke 13 haukux uieja, aiu 1 1a noMorne
pasBoj haukux uieja, Aaje yueHuUUMa NoBpaTHe MHOPMaLKje, a nopaTHe HHpoOpMaLMje 10GHjeHe 0/ yUeHHKa KOPHCTH J1a IPHIIArO/I N0jlyyaBatbe, 0XpaGpyje yueHHKe 1a
ouewyjy KBaKAIMTET cBOr paja. M360p HHCTpyMeHTa 3a (JOPMATHBHO BPEIHOBAHE 3aBHCH O BPCTE aKTMBHOCTH KOja ce BPE/HYje.
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Hasus npeamera: TEXHUYKO-TEXHOJIOLIKA ITPUIIPEMA

1. OCTBAPUBAIE OBPA30OBHO-BACIIMTHOTI PAJIA - OBJIMLIUA U TPAJALE

PABPEJL:

Teopujcka HacTaBa BesxkGe IlpakTHyHa HacTaBa

Hacrasa y Gioky VKynHo

v

60 0 0

0 60

2. UWJbEBH YUEIbA:

~ V03HaBa#e ca TEXHUUKO-TEXHONIOLIKOM MPHITPEMOM;

- VnosHaBame ca KaJKyauujama y rpapukoj NpOU3BOIHH;

- Ynos3uHaBaibe ca H3PaloM PaHuX Hajiora;

= OcnocoGbaBarbe 3a NPUMEHH KaslKyJlauuje y npakcH;

- Pa3Bujame cMHC/Ia 32 OPraHM30BAHHU PaJl, CHCTEMATHUHOCT, GKOHOMHUHOCT;
- CrTHuame caMoCTTHOCTH H OArOBOPHOCTH Y 06aBJbaiby Noca.

3. TEME, HCXO/I4, NIPEIIOPYYEHHM CAIPKAJU U K/bYYHU IIOJMOBHU CAJIPIKAJA

Paspen: Yerspru

Tommnuwby ponn yacosa: Teopuja: 60 uacosa;

TEMA

HCXOIN
IMo 3aBpuieTKy Teme yueHuk he GUTH y cTamby na:

NPENOPYYEHHU CAIPKAJH / KIbYYHHU ITIOJIMOBHA
CAZIPKAJA

npunpemy

YBoa y TEXHHUKO-TEXHOJIOMKY | o

o 0GjacHH 1UTa je TEXHHYKO-TEXHOJIOLIKA NPHIpeMa
ofjacHy 3aj1aTKe TeXHHYKO-TEXHOOIKE NpUnpeMe
© aHAIM3MPa 3HAUA] TEXHHUKO-TEXHOJIOLIKE MPHTIPEME

VJi0ra TeXHHUKO TEXHOIOWIKE NPHIpeme;
3Havaj TeXHHYKO-TeXHOJIOLIKE TPUIpeme;
3a/1auM TEXHHUKO-TEXHOIOMIKE NPHIPEMe.

TPOH3BOAILH

Kaaxyaanuje y rpamuxoj

o MpOpauyHa LeHe KOLITaba Kpajiber Npou3Bojia

« oBjacHu npouece U copTBEPCKa peLea 3a KajaKyaaluje y
rpadUuKOj MPOM3BOAILH

© OMULlIE HAYMH OTKPUBAA W MCIIPAB/bAHA IPELIKE Y
TIPOLIECY MPOH3BOMILE

Penpomarepujanu;

Manunynauuja penpomarepujanuma;

TpopauyH TpouikoBa 3a cuposuue (nanmp, Gojy, Matepujase y
z0paan);

[popauyH TpoIIKOBa 3a penpoMatepHjai (11o104e, XeMHKaIHje);
TTpopauyn Tpoiukosa 3a nomohua cpeacrsa;

Tpopauyn Tpajarsa noje/tux ¢asa NPOUIBOILE H TPOUIKOBH
pana;

TTpopadyH 3ajeIHUUKKX TPOLIKOBA M0 jeAMHHLIA POM3BO/A;
TIpopattyH LieHe KOLITaMa Kpajier MPOH3BOa;

Codpreepcka peiuerba 3a KasikyJiatmje.

Hspana paasor Hajsora

« onuiue copTBepCKa pelerba 3a H3pajy PAIHOr Hajlora
o aHAM3Mpa 3Hauaj U3paje PagHor HajIora

Mspana paauor Hasiora;
Codreepcka peluersa 3a U3paj1y paaHOr Hajora.
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4. YIIYTCTBO 3A JUJAKTUYKO-METOIUYKO OCTBAPUBAILE IIPOI'PAMA

Ha nouetky cBake Teme yueHHKe YIO3HATH Ca LIW/bEBMMA H HCXOJMMA, TLIAHOM Pajia i HAYHHOM OLIeHHBAHA.
[peaver ce peanusyje Kpo3 TEOPHjCKY HAacTaBy y YMMOHMLM M CIELMjalM30BaHOj yuHOHHMLM. [IpHIMKOM OCTBapuBaiba nporpama oesbetbe ce He aenu. Ilpenopyka y
OpraHu3aljH HACTABeE je 110 HeJlesbaMa Peal30BaTH ABoYaC Teopujcke Hactase. [Ipenopyuenn Gpoj yacoBa no TeMama 3a 4eTBPTH paspen je cieseh
o VBOAy TeXHHUKO-TEXHOIOWIKY HpHIIpeMy (5 yacosa);
e Kaskysaumje y rpaduukoj npousso/imsH (45 uacosa);
e Mspana panuor nasiora (10 yacosa).

TpuaukoM peajiu3aliije TeMa OCIOHHTH Ce Ha NPe/3Halbe YUeHHKA U3 MaTeMaTHKe, OCHOBA Ipaduuke TeXHHKe, TeXHOJIOrHje rpaduKor MaTepHjaia, TeXHOJIOTHje LTaMIie 1
npaxTiune nactase. [lpenopyka je z1a ce nprMKoM oCTBapHBara nporpama 3pallyjy 3anaun koji he ce MPUMELUBATH Y PAKTHHHO] HACTABH H CTPYHHHM NPEAMETHMA.
MHCHCTHPATH Ha CHCTEMATHYHOCTH M PUMEHH CTEUEHHX 3Haiba Y NPakcH. 3a caMocTalie PaioBe yueHHka noTpeGHo je NPUNPEMUTH MaTepHjall H POBEpY 3Hatba yueHHKa.
TIpewior Tema caMOCTANIHUX PajoBa je cieaehu:

1. TlpesenTaumja 3a1ataKa TeXHUUKO-TEXHOJIOUIKE NPHIIPEME.

2. Tlpesenrauuja copTBEPCKHX Pelletba 3a KalKylaluje.

3. Tlpuka3s u3paje paaHor najora.

H3Gop meTozia 1 o6/iHKa pajia 3a cBaky TeMy ojipeljyje HaCTaBHHK y 3aBHCHOCTH OJ1 HACTABHHX Ca/pskaja, CIoCOGHOCTH M MoTpeba yueHHKka, MaTepHjaiHKiX H IPyrHX ycIoBa.
KopuctnTu BepGasine MeTo/ie (METO/Ia yCMEHOT M3/larama 1 /IMjaliolika MeTo/1a), METO/Ie ICMOHCTpalIMje, TeKCTYalHo-HilycTpaTueHe Metoze. [lpeioxkenu oGy pana cy
pOHTANHH, HAMBHYATHH, DAy Napy, Pany FpymH.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHBHO OLEIbMBAILE YYUEHUKA

'V HacTaBM OpHjEHTHCAHO] Ka I0CTH3akby HCXO/Ia MpaTe ce M BPE/IHYjy Mpoliec HacTaBe U yuera, nocTuriyha yueHnka (MpojlyKTH yuera) u conicteenu pait. Hactapuuk tpe6a
KOHTHHYHMPAHO J1a NpaTH HANpeJaK yueHHKa, KOjH Ce OrJe[a y HauMHy Ha KOjH yYCHWLM MapTHUMNHpajy, Kako MPHUKYMbajy MOJATKe, KAKO apryMeHTYjy, eBaiyupajy
JIOKYMeHTYjy HT. Jla G BpeiHOBaHe GHII0 0GjEeKTHBHO U Y (YHKIMjH yueka, MOTPEGHO je YCKIAAHTH HUBOE HCXO/1a H HAUHHE OLICHHBAHA.

CymaTHBHO OlCHMBate je BpeaHOBabe MocTurHyha yueHHKa Ha kpajy cBake peannsoane Teme. CyMaTHBHE OlCHE ce A0GHjajy M3 KOHTPOTHHX WM MHCMCHHX PajoBa,
TECTOBA, YCMCHOI HCIUTHBaKA, CAMOCTAJIHUX MJTH TPYITHUX pajioBa yYCHHKa.

V (opmaTHBHOM BpeaIHOBakbY HACTABHHK GH TpeGasio a IPOMOBHILE MPYHH Mjasior, 1a KOPHCTH THTamba 1a 61 renepucao noaatke M3 haukux uieja, anu 1 1a noMorHe
pasBoj haukux uaeja, Aaje yueHuuMMa noBpaTHe MHQOpMaLHje, a nopatHe HHpopMaLMje 10GHjeHe O/l yUeHHKa KOPHCTH J1a IIPHIIAro/Ii NojyuaBatbe, oXpabpyje yueHHke 1a
oLekbYjy KBAIMTET CBOT pajia. M300p HHCTpyMeHTa 3a (HOPMATHBHO BPEHOBAE 3aBHCH O/l BPCTE aKTUBHOCTH KOja ce BpeHyje.
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Hasus npeamera: OCHOBU BEB JIU3AJHA

1. OCTBAPUBAIE OBPA30OBHO-BACIIMTHOTI PAJIA - OBJIMLIUA U TPAJALE

PABPEJL:

Teopujcka HacTaBa BesxkGe IlpakTHyHa HacTaBa

Hacrasa y Gioky VKynHo

v

60 0 0

0 60

2. UWJbEBH YUEIbA:

- Vnosuasare ca moryhoctima WEB Texuonoruje;
- Cxearambe NpeIHOCTH eIEKTPOHCKE M3pajie rpaduuKmX npon3Boia/rpadUikUX KOMyHHKalMja, kao MoryhiHocT 1a rotoe paj Gye 6p30 npecTaBibeH HPOKOM Kpyry
Jbynu Ge3 kopuihera WTaMnapekux yciyra;

~ VHO3HaBaIbe Ca eKOMOLIKHM ACTIEKTOM — OUYBAILE KUBOTHE CPE/MHE (HeMa MOTPOLLIILE NanHpa, rpadukux Goja, XemHKauj

);

- Kopuuiherse kpeatBHHjer u 3a0aBHujer HAYMHA 32 IPUNIPEMY U U3paLy rPagUUKUX KOMYHHKALM]a O/l KIACHYHHUX MOCTYNaKa;

- IlpencraBbatbe CBOJUX PajloBa AMPEKTHO, GP30 M €KOHOMHUHO IIMPOKOM KPYTy Jby/IH, To noBehaBa MoryhHoOCTH 3a pa3sBoj npoecHoHaHe kapujepe;
- CamocTanHo Kpeupare BH3ye/HO npuBnaune WEB npeseHTalyje HaMereHe WHBbHOj MPYMH MOTeHLMjaTHUX KOPHCHHKA;

- OcnocobbaBatbe 3a 1asbe ycaBpliasarbe Koje omoryhasa Kpenparbe ToTas au3ajHa 3a MMHL KOpNiopauujy.

3. TEME, HCXO/I4, NIPEIIOPYYEHHM CAIPKAJU U K/bYYHU IIOJMOBHU CAJIPIKAJA

Paspen: YerpTn

Tomnuwmby ponn yacosa: Teopuja: 60 uacosa;

TEMA

MCXOIN
[o 3aBpuieTKy Teme yueHUK he GUTH y cTamy ja:

TIPENIOPYYEHHU CAJIPKAJH / KJbYUYHH MTOJMOBH
CAZIPKAJA

HHTEPHET Mpeske

DyHKUHOHHCAIbE T106aTHe

o objacHu nojam 1 MOryiHOCTH HHTEPHET Mpeske
e HaBe/e BPCTE NIPOTOKONIA
« objachm BH3yesHe acnieKTe HHTepHeTa

Tojam uuTepHeTa;

CrpyKTypa uTEpHETa (KIH]EHTH, CePBEPH...);

Vnosuasare nporokona (hup, fip...);

Busyennu acniekTi unTeprera (GaHepH, cajToBH, rajiepuje ciiuka,
(ororpaduje. anumauuje...).

Meaujexu canpiaju WEB-a

« oGjacHH TexHHuKe KapakTepucTHke WEB crpanuue

* onuLe Kako ce NpUrpemajy napamerpu 3a uspauy WEB
cTpauuue

« 0oGjacHu Kako ce KopucTH oaroBapajyhu codreep

Texnunuxke kapakrepuctrke WEB cTpanuue;
Cneunduuna tunorpaduja;

Kosop cuctemn;

Pesonyuuje, numensuje, Gp3uHa yunTapatba, BeIMUUHA W
CTPYKTYpa cajra.

O6IHKOBakE HHTEPHET
cTpaHuue

« oGjacHH CTPYKTYpy 1 Opranmsaijy cajra
© PasiMKyje OCHOBHE M0jMOBE HHTEPHET CTPaHHLIE
o _onuLue Kako ce o0InKyjy WEB cajT v THIICKY CTpaHHLLY

CTpyKTypa u opranusaumja cajra;
OCHOBHH TIOJMOBH — /iome page, MEHH, TIOIMEHH;
Tuncka cTpaHuLa.

cajToBH

Cratuinm u annvnpari

« pasIHKyje CTaTHUNE, AHHMHDANE H MHAMHUKE CajTOBe

Tlojam CTATHUHON, AHAMHPAHOT 1 AHHAMHYKOT Ca
Craruunu cajrou — hitm, html...;
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« objacim kako ce 0aabupajy oarosapajyhu codreepy 3a '« Aunvupany cajtosu — flash cajToBH.
KPeHpare pasHuX cajToBa
o OIHLIE KAKO C& KPeHpajy CTATHYHH W aHHMHUPAHH CAjTOBH

4. YIIYTCTBO 3A JUJAKTUYKO-METOIUYKO OCTBAPUBAILE IIPOI'PAMA

Ha nouetky cpake Teme yueHHKe YNO3HATH Ca UMJLEBUMA M CXO/IMMA, [L1AHOM Pajia M HAYMHUMA OLICHHHBAILA.
Tpeamer ce peanusyje Kpo3 TEOPHjCKY HACTaBY y YYHOHHLM W CIELMjaM30BaHOj yuHoHHUH. TIpHIMKOM OcTBapuBama nporpama onesbere ce He aenu. Ipenopyka y
OpraHu3aljH HACTABE je 110 HeJlesbaMa pealusyje ABouac Teopujcke Hactase. [Tpenopyueny Gpoj 4acoBa No TeMaMma 3a YeTBPTH paspen je ciesehiu:

DyHKUHOHKCAIbE 100ajIHe HHTEPHET MpeXe (6 Yacosa);
Menujcxu canpaaju WEB-a (18 uacosa);

O6nmkosarbe nHTepHeT cTpanmue (18 vaca);

Crarnynu v anumupanu cajrosu (18 vaca).

TIpHIMKOM peaniu3aliuje TeMa OCIOHHTH Ce Ha MPE/I3HaIL yUeHHKA W3 PayHAPCTBA M MH(OPMATHKE, THKOBHE Ky/IType H rpaduukor ob/mkoBara u nucwa. Tpenopyka je ia
ce MPUIIMKOM OCTBapHBaiba nporpama uspabyjy 3anaum koju he ce npuMerHBaTH y NMPAKTHYHO] HACTABH M CTPYYHWM rpeJMeTHMa. MHCHCTHPATH HAa CHCTEMATHYHOCTH U
IPUMEHH CTEUEHHX 3HAMA Y NIPAKCH.

3a camocTasiHe paoBe yYeHHKa MOoTPeGHO je MPUMPEMUTH MaTepHjal U NPoBepy 3Hatba yueHuka. [Ipe/uior Tema caMocTanHuX pajosa je cienehu:
1. TlpesenTaunja Bi3yeHUX aCTICKATA HHTEpHCTA,
2. Tlpuka3 TexHHUKHX KapakTepucTikama WEB crpanuie.
3. TlpesenTaumja CTPYKTYpy M OpraHu3aiijy cajra.
4. TlpuKas HauMHa KpeMParba CTATHYHHX M AHUMUPAHHX CajTOBH.

36op metona u 067mKka pana 3a cBaky TeMy onpellyje HACTABHHK y 3aBHCHOCTH O7l HACTABHHX CAAPIKAj, CIOCOGHOCTH H MIOTPEGa yUCHHKA, MATCPH]ATHHX 1 APYTHX YC0Ba.
KopuctnTi BepGasiie MeTozie (METO/1a yCMEHOT M3/larama | Mjalolika MeTo/1a), MEeTO/Ie IeMOHCTpalHje, TeKCTYalHO-HiycTpaTHBHe MeToje. [Ipeioxenn oGy paaa cy
(poHTaIHK, pally FPYNH, pajl y Tapy, HHAHBHIYaTHH pajl.

5. YIIYTCTBO 3A ®OPMATHBHO U CYMATUBHO OUEBUBAKBE YUEHUKA

V HacTaBH OPHjEHTHCAHO] Ka I0CTH3aky HCXOJIA MpaTe Ce M BPEIHY]y MPOLIEC HACTaBe M yuersa, ocTHrHyha yuennka (MPOyKTH yuera) 1 concTsenu pan. Hactasuuk TpeGa
KOHTMHYMPAHO J1a NpaTH Hampelak yueHWKa, KOjH ce Orjiefa y HauMHy Ha KOjH yueHMLM MapTHUMNHMpajy, Kako NPHKYMJbajy NOJATKe, KAKO apryMeHTYjy, eBalympajy,
JoKyMenTyjy UTa. Jla Gu BpeiHoBakbe G110 00jeKTUBHO Uy (YHKLMjH yuerba, NOTPeGHO je YCKJIaIMTH HHBOE HCXO/Ia M HAUHMHE OLeHHBak:A.

CymaTHBHO OLiIebHBakE je BpeHOBakbe MocTHrHyha yueHnka Ha kpajy cBake peannsoBae Teme. CyMaTHBHE OLieHe ce JI00HMjajy M3 KOHTPOJIHHX HIHM MHCMEHHX pajiosa,
TECTOBA, YCMEHOT MCITMTHBAIbA, CAMOCTAIHHX HJIH IPYTIHHX PAjIoBa Y4eHHKa.

YV popMaTHBHOM BpeHOBalbY HACTABHUK GHT peGaslo 1a NPOMOBHILLE IPYIIHH AM]allor, Aa KOPHCTH NUTakba 1a GH reHeprcao nojatke M3 haukux uieja, aiu u aa nomorte
pasBoj haukux uzaeja, aaje yuennunma nosparne undopmaimje, a nosparte nupopmaumje 106HjeHe 01 yHeHHKa KOPHCTH /1 IPHIIAroaM NOyyaBaibe, oXpabpyje yuenmke aa
ouelbyjy KsanuTeT cor paia. M360p HCTpymMeHTa 32 JOPMATHBHO BPEAHOBAILE 3aBUCH OJI BPCTE aKTHBHOCTH KOja e BpeHyje.
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I MJIAH HACTABE U YYEIbA
3a 0Bpasonmm npodua TexHIuap 3a JALTHTY KUBOTHE CPETHHE™

1 PA3PET 11 PASPESL 111 PA3PE]L IV PASPE]L VKYITHO T
neaenmmo roxumbe nexemno roxmmbe roxmube neaemno roxmmbe roxmmbe
||| v | 8 jmas| v |[B[mi| v | B |m|s| v |Blm| v |B|ma| s |7 (Bjma| v |[B{m|s| T |B|[m|s
[A2: OBABE3HH CTPYUHI
MPEIMETH 66 210 (210 [60] 11 |6 374|204 |90 10 |9 330 [297 20| 8 |9 240 [270| (120 1154 [981| [390 | 2525
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2 2 70 70 70
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5 [Avanmra xewia 22 68 |68 68 |68 136
o [Fssopusaraberea misomme N . @ @ ol
cpe.ume
7 |Eacicrporexsumca 2 68 68 68
8  onepatuje 3|2 102 | 68 2 2 66|66 30 168 [134] | 30| 332
9 |Xewnjexa rexnonorng 2 66 66 66
10 [owrica xenia 2 |2 66|66 30 66|66 30 | 162
11 [MikpoGuosoruja 2 |2 66| 66 30 66| 66 30| 162
15 [rerpyvenmame veroze 5 |5 & |l - & o ol s
e
13 [Baraunae 1 sawrmima tia 2 |1 60 |30 30| 60 |30 30 | 120
14 |TTpepaza i ourarane wnperor > | @ = ™ o o ol
ornaza
15 |[ipwsicna pasyvapa y oopan 5 . @ @
noaraka
WBaIbe 1 SaUITHTA Ba3IYXA 2 1 60 [30 30| 60 |30 30| 120
b 2 |2 60 |60 30| 60 |60 30 | 150
18 [NIpeaysermmimo 2 60
: H3EOPHH IIPOTPAMHI
5 [Psbopi nporpavt pevia N @ B @ B @ - @
[iporpavy oGpazosnor npodita
374 10 330 B 240 1154
[Vicynno A2+52 66 210 | 210 6 e I R e o0 |770] 129 aase |81
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Hanoviea: * [loApasyMeBa pean3aLliy HACTABe Kpo3 Teop
% Vuermk GHpa npeaver ca Here wiGopHiX o

HaCTaBy, BOAGC, NPAKTINILY HACTABY W HACTa

y ¥ Gaoky
T€OGPA3OBHIX WM CTPY X TIDEMETA
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Jlucta w3GOPHIX MPOrpaMa peMa Nporpamy 00pasoBHOr npoduia

PA3PE]L

P6 Jlncta 3BOpHUX Mporpama i TR %
|CTpyunu npeavieTn
1. Be3GenHocT 1 3apanibe Ha paty 2
2. Oapusn passoj 2
5. Buoxemija 2
4. [puvena patyHapa y TeXHOAOWIKAM MpoLeCHMa 2
5. (Onacan otman 2
6. [OcHoBH KBanuTeTa 2

OGamui 06PA3OBHO-BACTITHOT PATA KOjHMA CC OCTBAPY]Y 0GABE3HI NPEAMCTH, W360PHI NPOTPAMH I AKTHBHOCTH

T PASPE]L 1T PASPE]] T PABPEL IV PASPEL | VKVIIHO

uacosa uacosa wacosa uacosa uacosa
Yac 0/1e/beHCKOr CTapelnHe 70 68 66 60 264
TToaarsu pan * 1030 1030 10 30 10 30 10 120
Jlonyreku paa * 2030 2030 2030 10 30 10 120
[punpenin pax * 20 30 1030 2030 10 30 10 120
*AKO Ce yKaKe 110TPeGa 32 OBHM OGANLIMA paza

T PASPE]L 1l PASPE]] T PA3PELL IV PA3PEL
uacosa nacosa uacosa uacosa

Exciypaija 103 nana 20 5 naia o5 el 5 P

Jesin apyror Hapoza w1 HauMORATHE MARsHHE Ca eTEMEHTHMA HAIHOHATHE KyIType

2 uaca HeJleJbHO

[Tpehu crpanu jesux

2 uaca HeJleJbHO

Jipyru npeavern *

1-2 yaca HeziesbHO

[Craapasaue n croGoane akTuaHOCTH yueHKa (xop, CeKuje n ApyTO)

30-60 uacosa roauuIbe

JIpyurmaetie axrupioctin — yuenwikn_napravent, yuenike saipyre

15-30 wacoBa roauue

Kyatypha 1 jasra senatroct mone

2 panwa nana

*TIope/l HABICHIIX IPENCTa WIKOAA MOKE 1@ OPrani3yje, y CKIaly ca ONpEIc/herbiva yieHiKa, (aKy/TaTHBHy HACTaBy 13 TPEAMETa KOjH Cy yTBPCHI HACTABRIN ILTaHOM APy TN
00Pa30BHIX MPOHTA HCTOT 1N IPYTOT NOAPYYja PATA, KAO H Y HACTABHIM NIAKOBIMA THMHA3MC, WK NIO MPOTPAMIMA KOjH CY MPETXOHO JOHCTH.
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OcTBapHBAIbE NIAHA H NPOrPAMA HACTABE H yuetha

I PA3PE] I PASPEZT 111 PA3PEJT IV _PA3PE]]
PaspenHo-uacoBHa HacTaBa 35 34 33 30
MeHTOpCKH pajt (HacTaBa y GII0Ky, npakca) 2 4 4
(OGaBe3He BAHHACTABHE AKTHBHOCTH 2 2 2
Martypckin HenuT 3
VKYNHO pajHuX Hejlesba 39 39 39 39
Toziena 01e/berba y rpyMe 3a Pean3ali]y y UIKO/ICKOM CHCTEMY
roauuby GoHx yacosa 6poj [MotpedHo
aspen npeaveT/Moayn npaktiana | wactapay | yuemmkay | Chrorosane
P neiGe nomohror
Hactasa 60Ky TPyt - 10 r
HCTABaHUKA
| OnurTa n Heoprancka xemuja 140 60 15 1a
TeXHINKO UPTAN,E A MALINHCKIM CICMCHTIMA 70 15 *
Oprarcka xemuja 68 30 15 na
o [Avanimena xevvja 68 15 na
M3Bopw 3arahera KHBOTHE CpeHHe 60 15 *
TexHoOLIKe OMepallije 68 15 na
Texuonouke onepaunje 66 30 15 na
1 Duzmka XeMuja 66 30 15 aa
MukpodHosorija 66 30 15 sa
WHCTpyMeHTAIIHE METOAE aHae, 99 30 15 1a
3arahupaibe W 3aWITHTA T1A 30 30 15 na
Tpepasa u o/u1arate YUBpCTOr OTNana 30 30 15 aa
v Ipumena pauyHapa y oGpay nojaraka 60 15 *
SaraluBarbe 1 3alITHTa Ba31yXa 30 30 15 na
arahuBarbe BOAa W Npepana OTHALHMX BOTA 60 30 15 na
TpexyseTHiuTeo 60 15 *
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A2: OBABE3HM CPYUHU NIPEJIMETH

Hasus npeamera: OIIIITA U HEOPTAHCKA XEMHJA

1. OCTBAPMBAILE OBPA30BHO-BACIIUTHOTI PAJIA — OBJIMLIM U TPAJAIBE

PABPEJT:

Teopujcka HacTaBa

Beskbe TlpakTuuHa HacTaBa

Hacraga y 610Ky VkynHo

1

140 140 0

60 340

2. IAJbEBU YUEMA:

- CrHuame 3uama 0 OCHOBHHM XeMHJCKHM MOJMOBHMA H NPOMEHAMA, MPOLECHMA K 3AKOHHTOCTHMA KOja Cy HEOMXOAHA 32 PATyMEBAIe H TYMAUCHbe

nojaBa ynpupoaun:

- Vouasame 3Hauaja crieMeHaTa M HEOPFAHCKHX JE/MICIA Y KHBOTY, MOrYhHOCT MpHMEHE y MHAYCTPJCKO] MPAKCH M HHXOBOM yTHLajy Ha doBeKa

WKMBOTHYCPE/IMHY;

- OsulajiaBarbe TEXHHKOM pajia y 1aGopaTopHH W pa3BHjatbe BELUTHHA W HaBHKa Koje he yuenmumuma omoryhuTh na ce ykibyde y pam

- PasBujame cTBapanauke CrMOCOGHOCTH MyTEM CAMOCTATHOr EKCMIEPUMEHTATHON Pala YuCHHKA, CMOCOGHOCT MOBE3MBAHKa TEOPHje Ca MPAKCOM M
(opmHpatbe NPaBHIAHOT OJHOCA IpeMa pajty;

- Passujaibe CMHCIIA 32 OPraHM3OBAHH PaL, TAYHOCT, CHCTEMATHUHOCT, YPEHOCT, ONIPE3HOCT H EKOHOMHUHOCT;

- PasBHjarbe aHAIHTHYKOT MHLLLEIbA, JIOTHUKOT 3aK/byYHBaIba U NIPO/1yG/bHBAIbE HHTENEKTYallHE PAL03HANIOCTH;

- Pa3Bujaibe HaBHKa yueHHKa Koje he 10npuHOCHTH yHanpehuBatby W 3alUTHTH KHBOTHE, PaJiHe CPE/IMHE, 3/1PaB/ba YOBEKA H HETOBOT OKPYIKEHba.

3. TEME, HCXO/IH, MPENTIOPYYEHHU CA/IPKAJUA U KJbYYHU ITIOJMOBH CAJIPIKAJA

Paspen: Mpen

Touibi dona uacosa: Teopuja: 140 wacosa; BexGe: 140 uacosa, Hactasa y 610ky: 30 uacosa;

TEMA

HACXOaU
IMo 3aBpuieTky Teme yuenuk he Gutu y crawy aa:

TPENOPYYEHH CAJIPIKAJH / KJbYYHH TOJMOBH
CAJIPIKAJA

Pajny xemujekoj
nabaparopuju

Teop!

o o0jacHu 3Hauaj XeMHje Kao Hayke

pasiuKyje efleMenTe, jeuiberba, CMellle, YUCTe CyTcTaHue
pasnukyje GuU3nUKa  XeMHjCKA CBOjCTBA CYNCTaHLM

nuuie cumboie eflemMeHara 1 XeMHjcke (popmyne

OJIPE/IM PEAKTAHTE M MPOU3BOIE Y jeIHAUMHH XEMH]CKe peaKiuje u
CTeXHOMeTpHjcKe

Koeduumjenre

o e e e

Teopuja:

« Kpatak ucropujat xemje;

« Marepuja u cyncrana;

o Cwellle, eICMCHTH H jeHIbCIbA;

o Du3nuKa M XEMHjCKa CBOjCTBA CYTICTAHIH;

o Cumbosnu, xemujcke popmyie U jelHaunHe XEMHjCKHX peakiija

Bewbe:
® CIPOBOJM EKCNIEPUMEHT Y CKJIaLy ca MpaBHIMMa rnoHalama y
Xemjckoj aGopatopuiH

Bewkoe:
» Xewmujcka naGopatopuja. Yciosm pana. Paano mecto. OnacHocTi
0/1 noBpesia U Mepe 3aurTute. Ipsa nomoh
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* BOAH CBOj J1aGOpaTOPHjCKH AHEBHHUK (GeserKH 3anakarba H M3BOAN
3aKJbyUKE Ha OCHOBY /100MjeHHX pesy.Tata)

* TpHMElbYje Mepe 3allTUTe IPH pajly Y XeMHjckoj labopatopHjn

o npyskH npBy nomoh

* paju ca XemuKajiujama, Bosiehin padyHa o bHX0BOj uucTOhM M
HauMHY NaKOBaHa

* KOPHCTH XeMHKaJHje y O/IHOCY Ha 3HAKOBE ONAcHOCTH-
NHKTOrpame, O3Hake yrno3opera u obaseiuTerba (R/S-kosioBe) 1y
CKJIa/ly Ca HHMa MPABHIIHO IPHMEHH NPABHIIA O/UIaraka
YNIOTPeG/beHUX XeMHKaIIH]a H pearenaca

o TonnoTHu U3BOPH y XeMHjcKoj s1abopaTopuju. I'opusa.OcHoBHH
npuGop 3a 3arpeBabe. PykoBatbe rpejHHM Teanma;

o Xemukaiuje. Yncroha. INakosame. UyBaibe. Pearerich u peareric-
Golte. 3HAKOBH ONACHOCTH — IMKTOrPAMH, 03HAKE y030peHha i
obaseurersa (R/S kono0BH);

« JlaGopatopujcku npuGop u nocyhe. Ipaibe 1 onpskaBare npuGopa
u nocyha;

* Mepeme mace cyncrani. TexHHYKa, aHATHTHYKA W €JIEKTPOHCKA
Bara;

« Mepetbe 3anpemune TeunocT. Men3ypa, nunera, Gupeta, MepHu
GastoH.

Crpykrypa atoma

Teopuija:

« npukake rpaby atoma u oapen A, Z, N(p+), N(e-), N(n°)
« pasmkyje msoTone

« oGjacHn bopos Moaen atoma

006jacHM NPUHLIMIT TAIACHO- MEXaHUYKOI MOJIeJIa aToMa
OIHILIE eHEPreTCKH HHBO, MIOHHBO M aTOMCKY OpOuTaty
o0jacHu 3Hauee KBaHTHUX OpojeBa

objacHu npasua N3rpajibe eNeKTPOHCKOT OMOTaua:
NpUKasKe eICKTPOHCKE KOHHrypauuje enemenara
0BjacHH MPUHLMIT U3IPajIkbe NEPHOJIHOT CHCTEMA elleMeHaTa
OMHILe HAYHH HA KOJH Ce NOBe3yje eeKTPOHCKa

KoHHUrypalmja enemMenTa ca nojoxkajem enemenra y IepuosHom
cHCTeMy eslemenaTa

..

DR

Teopui:

« I'paha atoma unsotomm:

« bopoe moenaroma;

o TanacHo — MeXaHHUKH MOJIE/IATOMA;

o EHepreTcku HUBOM, NOJIHUBOM 1 aTOMCKe opbHTase.
Ksantuu
Bpojesu;

o TlpaBusia u3rpajiibe eIeKTPOHCKOT OMOTaua;

o llpuuuun usrpanmse Iepuoanor cuctema eneMeHara 1
3aKOH

TIEPHOIMUHOCTH;
o Tosesanoct IepHo/iHOr cHCTEMA elleMEHaTa ca CTPYKTYpOM
€/IeKTPOHCKOT OMOTANA.

Bembe:

» 1aGOPaTOPHJCKHM HCTIHTHBAKEM J0KaKe (U3HUKA W XeMHjcKa
CBOJCTBA CYNCTAHUN

© NPHMEHH OCHOBHE (PH3HUKO-XEMH]CKE METOJIE MPHIMKOM
pas/iBajarba CyNCTaHIMKM H3 CMelle

© NPE/ICTABH XeMH]CKMM jeIHAUMHAMA W3BPLICHE PeaKiinje
CHHTE3e, aHATH3e

Bebe:
o CuTierbe, pacTBapare, TaIOKeHe,

JICKAHTOBakbE, (PHATPHPAIE, BAKYYM- (DHATPHPAE, HCTHPAFSE;
o JlecTunauuja ca BOAGHHMH Ba3/lylIHUM XiiahiereM;
 Excrpakumja.Kpucranusaumja. CyGaumanmja.

THNOBH XeMHjCKHX Be3a

Teopui:

« OBjachH eHeprujy joHm3aLMje, ApHHHTET NIpeMa eleKTPOHY U
€JIeKTPOHEraTHBHOCT

» 06jacHH KaKo ce Metbajy eHeprija joHnsalmje, apHHHTET npema
€/IEKTPOHY H €/IEKTPOHEraTHBHOCT y TPYNIH H NEPHOAN

* OMHIIIE €IEKTPOHCKE KOH(UIypalHje efeMeHaTa u IbHXOBHX joHa

« 0BjacHH KapaKTep Bese y 3ABUCHOCTH 071 PA3NKE PENaTHBHE
€JIeKTPOHEraTHBHOCTH

* ONHLIIE HACTAjatbe JOHCKE Be3e HA PA3IMYMTHM PUMEPUMA;

* HABEJIE CBOJCTBA JOHCKMX jE/MIbEHA

Teopnj:

© Enepruja jonusaumje; AGUHHTET MpemMa eIeKTPOHY:
EleKTpOHeraTHBHOCT;

® JoHcka Be3a;

o Cojcra jockux jenmrsersa; Kosasentra sesa -Jlyncosa
OKTETHA TEOpHja BasleHLIe:

o KosasenHa se3a - Teophja BatenTHe Bese;

o CBOjCTBA KOBAEHTHHX jeHHberba; JIUTIOTHI MOMEHaT 1
TI0/IAPHOCT MOJIeKYa;

* MehymosiekyJicka €jcTBa M BOIOHHYHA Be3a:
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« o0jacHn HacTajaibe KOBaJeHTHe Be3e npema JIyHCOBOj OKTETHO]
TEOPUjH HA PA3TMUMTHM NIPUMEPHMA, KAO W TO/IAPHY M HEMOapHy
KOBA/ICHTHY Be3y

* OMHIIIE HACTAjatbe KOBAJICHTHE BE3¢ NPeMa TCOPHjH BAICHTHE Be3e
Ha Pa3MUMTHM IPUMEPHMA, KAO M CHIMA H 1K Be3y

* HABEJIE CBOJCTBA KOBAJIGHTHHX JEAHbEIbA;

© OMHULLIC MMOTHH MOMEHAT M OJIPE/I MONAPHOCT MOJIEKy1a Ha
OCHOBY HEroBe CTPYKType

« 0GjacHi MehyMOIeKyJICKa A€jCTBA, BOAOHHUHY Be3y, NPEACTABH
HAUMH HEHOr HACTAjarba W HheH 3Hauaj y NPUPOIHHM CHCTeMUMa

* 00jaCHH KOOPAHHATHBHY BE3y H MPEICTABH HAYMH HEHOT
HacTajaba;

* ONHIlIe METATHY BE3y M NPEIBHHN KAKO CeMetbajy CBOJCTBA MeTala
¥ 3aBHCHOCTH 071 6pOja BATCHTHHX C/IEKTPOHA 1 MONOYKAjA METAa y
MCE

* Koopaunatusha Be3a: Metaina Besa.

Bewoe:

* OIpeIM Pa3IUKy JOHCKHX M KOBAJIEHTHHX jE/IMILEHA HA OCHOBY
HUXOBHX CBOjCTABA

* YNOpPe/IH PEaKTHBHOCT MeTala y O/IHOCY Ha Hheros nosowkaj y ICE

Bewo
» UcnuuTBaibe CBOjCTaBa jOHCKHX M KOBAJIEHTHHX je/IHIbEH-A.
« McnuruBare cBojcTaBa MeTana.

Xewnjcxn saxont

Teopui:
* 00jacHH XeMHjCKe 3aKOHe

* U3BO/IM pauyH nosHasajyhn xemujcke 3akoHe

« 0Gjachk MOJ1, ABOrapoB Gpoj uecTHLa, GPojHOCT HecTHLia,
MOJIApHY Macy M MOJIapHY 3anpeMHHy

© M3BO/IM PatyH Ha OCHOBY MOJIa, MOJIapHE Mace H MoJlaphe
3anpeMuHe

Teopuj
« JlaBoa3jeoB 3aKOH;

o« [pycros 3akoH;

o JlantoHoB 3aKkoH 1 JlanToHOBA aTOMCKa TEOPHja;

o I'ej JIucakos 3aKoH;

* ABOTa/IpoBa MOJIEKYJICKa TEOpHja;

« Moz, MonlapHa Maca MoJiapHa 3anpemMHHa;

« TIpopatyHH Ha OCHOBY MOJIa, MOJIADHE MACE H MOJIAPHE 3aTIPeMHHE.

Bewoe:
« pelmaBa 3a71aTaKe W3 XeMHJCKUX 3aKoHa
« MIPOBEpaBa XeMHjCKe 3AKOHH:
~ 3aKOH O OApsKatby Mace,
~ 3aKOH CTATHUX MaCEHMX OHOCA,
~ 3aKOH YMHOXKEHHX MaCEHHX O/IHOCA H
= 3aKOH CTAJIHMX 3aNPEMHHCKHX O/IHOCA
* pelaBa 3a1aTke u3:
- mona,
~ MosiapHe mace 1
- _MosiapHe 3anpemmne

Bewoe

« XeMHjcKH 3aKOHH - pauyHCKe BexGe;

« [IpoBepa XeMHjCKHX 3aKOHA: 3aKOH O OJpJKakby Mace, 3aKOH
CTA/IHMX MACEHHX OJIHOCA, 3aKOH YMHOKEHHX MACEHHX OIHOCA,
3aKOH CTAIHHX 3aNPEMUHCKHX OIHOCA.

H3pauynaBama HA OCHOBY
XeMHjCKHX Gopmyia
XeMHjCKHX jeiHAYMHA

Teopui:
« oGjachk HaumH ofipeljuBarba NPOUEHTHOT cacTaBa elleMeHara y
jemtbeY

Teopuja
« Uspauynasatbe MaceHor yaena
e/leMeHaTa y je/IMibetby Ha OCHOBY XeMHujcke dopmyJie;
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* OMHIIIE HAYKH M3PaUYyHaBAA KOMUKHE elleMeHaTa y 1aToj
KOJIMUYMHH jE/IMICHA HA OCHOBY XeMHjcke opmyne

« oGjachy onpehuBarbe popmyie jeiuiberba Ha OCHOBY NpopadyHa

* 0GjacHH HAUHH H3BONEHb:A MPOPaYyHa HAa OCHOBY XEMHJCKHX
jenHaumHa ca YMCTHM CYTICTaHLIaMa M CYNCTaHIaMa Koje capike
npuvece

« W3pauyHaBaibe KOJTMUMHE €/IEMEHTA y JIaTOj KONHYMHH je/IHIberba
Ha
0CHOBY XeMHjcke (opmyie;

o [TocTaBibarbe Xemujcke popmysie

» CTEXMOMETPHCKH MPOPaUyH Ha OCHOBY je/IHAYMHA XEMHJCKHX

 peaKuyja ca YHCTHM CyncTanuama;

« CTEXHOMETPHCKH NPOpatyH Ha OCHOBY jeHAYMHA XEMH]CKHX

* peaKiuja ca cyrneTaHama Koje cajapike npumece.

Bewxkoe:

© OZIPE/IM NPOLICHTHH CACTaB KPHCTAIHE BOAC Y KPHCTAIOXHAPATY W
emnpujcky GopMyTy KpHCTATHE COM

*oz1pea (opMyITy jentberba Ha OCHOBY MpopadyHa

* pauyHa Ha OCHOBY je/IHAUMHA XeMHjCKHX PeaKiuja ca UnCTHM
CYNCTaHIIaMa ¥ CYTICTaHLaMa Koje Cajipike nprMece

Bembe:

» OnipelhuBarbe NPOLEHTHOT CacTaBa KPHCTAIHE BOE Y
KpUCTaZIoOXH/paTy u ofipehuBare emnupujcke Gopmysie KpucTaiHe
conu;

o CTEXHOMETPHICKH MPOpAtyH HA OCHOBY jeAHAUHHA XEMHCKHX
peaxiimja - pauyHcke BewkGe.

Jlucnepsuu cucreMn

Teopui:
* OIHLIIE IUCTIEP3HH CHCTEM

* pa3jiuKyje BPCTE M CBOjCTBA IMCNIEP3HMX CHCTEMa

* 0GjacHu pacTBOPJLMBOCT, PACTBOP, PACTBOPEHa CyrcTaHLa,
pactBapay

« o0jacHK HauKH U3BOheHba NPOpaUyHa Ha OCHOBY PACTBOPJHBOCTH
cyneranuu

* 00jacHH MaceHH yJ1€0 PaCTBOPa U HAUHH NPOpadyHa MaceHor
yzena cyncraHum

© 00jacHH KOJIMUHHCKY KOHUCHTPALM]y PacTBOPa M HAUMH
M3payyHaBaba KONIMYHHCKE KOHUEHTpAlje pacTBOpa

Teop
 [lojam u nozena aucnep3ux cucTeMa;

» Kononzinm pacteopu. Cycriensuje 1 emysisuje;

o [paBu pacTBOpH. PacTBOP/bMBOCT M H3paUyHaBalba HAOCHOBY
© PACTBOPILHBOCTH CYMCTAHLIE:

» Macenu ysieo pactsopa;

« M3pauyHaBare MaceHor y/ienia pacTBopa;

« KoimumHceKa KOHLEHTpalMja pacTBopa;

« Mi3pauyHaBare KONMUHHCKE KOHLEHTPALM]E PAaCTBOPA.

Bexoe:

 HICTHTa CBOJCTBA KOJIOMHHX CHCTEMA

© HCIIHTa CBOJCTBA CYCTICH3H]A H eMyJI3Hja

« HCTUTa CBOjCTBA IPABHX pacTBOpa M pHmpem HesacuherH,
sacuhenn u npesacuhenn pacTeop

© OJIpe/IM PACTBOPILHBOCT CYNCTAHIM Y 3aBHCHOCTH OJ1 TEMMepaType

* BPILIM NPOPayyHe M3 MACEHOT y/Ie1a M KOIMYMHCKE KOHUEHTpauuje

« IIpUNIPEMa PacTBOPE TAUHO OApeheHOr MaceHor yaena

* NIpUNpeMa pacTBOpe TauHo oapeheHe KOMMYMHCKe KOHLEHTpaluje

Bewoe:

« Kontonnuu cuctemu. Cycnensuje u emyasuje. [pasu pactsopu;

o [Ipunpemarse pactBopaoapeheHor MaceHor yaena;
TMpunpemarse pacteopao/pelieHe KOMUMHCKE KOHLEHTpaumje

Knacudukanuja n
HOMEHKJIATYpa
HEOPraHCKHX jeTHIbeHha

Teopuja:
» objachu HauMH KIacH(HKALHje HEOPraHCKHX je/IHIbeH:a

 OMHLIE HAYMH KAKO CE /1ajy HA3MBU HEOPTAHCKUM je/IHCHUMA

« oBjachu Kako ce Ty JOPMYIE HEOPraHCKHX jeHtbersa
XEMUJCKMM jeiHauMHaMA

« OMHIIIE KAKO Ce MPE/ICTaBba]y OCHOBHE PeaKiive 3a 100Hjatbe
HEOPraHCKHX je/Hiberha

Teopuja:
« Heoprancka jennisersa u nogena.

Xuapuan-noaena, HOMEHK/IATYpa, 100Hjakbe 1 CBOjCTBA;
o Okenamn-nojena, HOMEHKIATypa, 100Hjatbe 1 CBOjCTBa;
o Kucenute-nozena, HOMEHKIaTypa 100Hjatbe U CBOjCTBA
« Base - noztena, HomeHkIaTypa

« JloGujamse u cojcTBa. AMBOTEPHH XHAPOKCHAN
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© HABOM OCHOBHA CBOJCTBA HEOPIAHCKHX je/MH-eHba;
* OMHUILIE KAKO CE MPE/ICTABIbajy PeaKLuje HeyTpann3almje
XEMUJCKMM jeiHauMHamMa

o Conu- nosiesia, HOMEHKIaTypau 106Hjatbe U CBOjCTBA
« Heytpanuzauuja.

Bexbe:

© 1106Hja OKCHJIC M HCTTHTYje HHXOBA CBOjCTBA

© 1106Hja KHCETMHE M MCTITYje HHXOBA CBOjCTBA

2106mja Gase M MCTIMTYje HHXOBA CBOJCTBA

2106Mja aM(oTepHe XHAPOKCHIE M UCTIHTYje BHXOBA CBOjCTBA
1061ja CONM U UCITUTYje HHXOBA CBOjCTBA

n106uja npenapat U BpLK oarosapajyhu npopauyH 3a
M3pauyHaBake NpUHOCa

Bexbe:

« Okcuau, 10GHjarbe, CBOjCTBA;

« Kucenune, 1061jatbe 1 CBOjCTBA,

o XHIPOKCHIH, 106Hjarbe 1 CBOjCTBA. AMBOTEPHH XHIPOKCH/IH;
« Com, 106ujarbe 1 CBOJCTBA.

Tonotn epextn y
XeMUjCKIM peaKunjaMa

Teopuj:
+ objaciu eHTannHjy peaxiuje, eHTANTH]Y CTBapAIb jeAMIbCIL H

HauMH Npe/ICTaB/bakbka ca OAroBapajyhum o3Hakama

* HaBe/le IPUMEPE er30TePMHE M eHI0TEPMHE Peakiinje U J1a Ha
OCHOBY BPEIHOCTH MPOMEHE eHTaINHje HaunH oapeluBamwa 1a iu
Ce MPH HEKOj XeMHUCKO]j PeaKiMju TOMI0Ta NPUMA WK OTNyIITa

« oGjacHu XecoB 3aKOH

* Pa3IMKYje TEPMOXCMH]CKY jeIHAUHHY M H3BOhEHE OCHOBHUX
W3pauyHaBaba Ha OCHOBY TEPMOXEMHCKHX je/IHAYMHA

Teopuija:
« Entannuja. Ersotepwiie u enzoTepmue peakuje;

TepMoXeMHjcKe jeataumHe. XecoB 3aKoH;
WapauyHasama Ha oCHOBY
TEPMOXEMH]CKHX jeAHaYMHa.

Bembe:
 M3BEJIE NIPOPaUyH Ha OCHOBY TEPMOXEMHJCKHX je/tHauHHa
© WCIIMTA CBOJCTBA TEPMOXEMHCKUX peaKija

Bexb
« ErsotepmHe U eHoTepMHie peakumje.

Bp3una xemujcke
peakuuje  xeMujeka
paBHOTeKA

Teopuj
» oBjacHu GP3MHY XeMHjCKe peakije  HauMH NKCarba U3pasa 3a

Gp3uHY XeMHjcKe peakumje

« HaBene (aKTope Koju yTHUYHa Gp3HHY XeMMjoKe peakiije

« OGjanu 3aKOH O ZIGJCTBY Maca W H3pa3 3a GP3HHY XeMHjcke
peaKtmje Ha OCHOBY OBOT 3aKoHa

« HaBesie OCHOBHA H3paUyHaBaMa GP3UHE XeMHicKe peaKiije

« pasHKyje MOBpaTHe M HerloBpATHE peaxiiije

« OBjacHH XeMHjCKy PABHOTESKY 1 H3DA3 3 KOHCTAHTY PaBHOTENKE

« HaBeste aKTOpe KOjU YTHUY Ha XEMHJCKY PaBHOTERKY

« oGjacnn Jle Lllatesseor npunumn

« 0BjaCHH KaKo Ce MIOMEpa PABHOTEKA Y HEKOM CHCTeMY ca
npoMeHoM (akTopa

o onuiie Haumk nosesusarba Jle LllaTemneoB npHHIMM ca npolecHma

nmyCTpHin

Teopni:
« Bp3una xemujckux npotieca;

« VTHuaj npupoe peakTaHata, KOHUEHTpaLMje, TeMnepatype
WKaTaIM3aTOpa Ha GP3HHY XeMMJCKe peaKiimje:

« TloBparHe  HeroBpaTHe peaktiuje;

« Xewmnjcka paBHOTEKa;

« dakTopH Koju yTHUY Ha XeMujckypasHoTexy 1 Jle Lllatesbeon
npHHUKT.

Bembe:
o MpUKaKE YTHLA] PasTMuMTHX (akTopa Ha Gp3uHY Xemujcke
peakumje

Bexbe:
« bp3una xemujcke peakuuje  GakTOPH KOjU yTHUY Ha Hby:
o Xemujcka paBHOTEKa M (AKTOPH KOJH YTHUY HA Hby:
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» npuKake yTHLAj GakTopa KOjH yTHUY Ha XeMHJCKY PaBHOTEXKY
* peluaea 3ajarke 3a Op3Hy XeMHjCKe peaKLimje H XeMUjCKe
paBHoTeske

« bp3uHa Xxemujcke peakuuje M XeMHjcKka paBHOTEIKa-padyHCKH
3a7auH.

Eaexrpoautn. Teopuja
Kucemna u 6aza

Teopu]
o 00jacHH €IEKTPOJIHT U HEENIEKTPOJIHT

» 00jacHH eNEKTPOIHTHYKY AUCOLMJALIU]yY, CTENEeH AUCOLIHjaLnje H
KOHCTaHTa IMCoUMjaLIje

© OMHLIE TUCOLMjaLM]y KHCEMHA §a3a U COJIM Ha OCHOBY je/IHaYMHE
ancomjaumje onpehenre
KHcesMHe, 6a3e M CONM M HAYMH ofpeljiBatba KOHCTaHTY
Jwcouujatmje

« OBjacHM HauHH NPUKa3HBaIba KHCEHHE 1 Gase Ha OCHOBY
npoToMTHUKe TeopHje

« oGjacku amdonT 1 Hasese npuvep cavidoauTa

« OBjaCHH HAMHH HA KOjU CE MUIIIE jOHCKH MPOM3BOA BOZE H Ha
OCHOBY Hhera ozipehyje KOHUEHTpalHja BOIOHUKOBUX W
XHMIPOKCHIHHX jOHA Y PacTBOpY

o HaBe/le OCHOBHE MHAMKATOPE MOJICKY/ICKE jeIHAYMHE U NIPEACTABH
y joHekom oBimKy

* MpUKAKE jeIHaUNHAMa XHAPOJIH3Y COMM M KaKO XHAPOH3yje
onpehena co

Teopnja:

o ENeKTposiuTH 1 HeeNIeKTPONIHTH:

EneKTposuTHuKa AMcoLmjaumja;

CreneH McoUMjcLMje. Jakh U c1aGH eeKTPOIHTH;
KoHcrauTa aucoumjaumje;

ApeHujycosa TeopHja KucesnHa, Gaza u cou;
TIpoTOAHTHYKA TeOpH]a KHCEMHA 1 6a3a. AMDOTHTH
Joneku npouseon Boje. pH — BpeanHocT;
Wnauaropu;

« JoHcke peakumje;

* Xuaponusa conu.

Bewbe:
* OJIPE/IH EJIEKTPOJIUTE M HEECJIEKTPOJIMTEMEPEHHEM NPOBOVBUBOCTH
» ozipesiu pH -BpeIHOCTH pacTBoOpa

Bexbe:

o Jaku u cnabu enextponnti.IIpoBoherbe nekTpruHe cTpyje
(eBeHTyanHO J1a ce yOalH Meperse NPOBObHBOCTH):

« Ozpebusarse pH BpearocTH pactsopa. Muankaropu;

* XHpO/IHM3a CONH.

Oxcnao-peayKunonn
nponecu

Teopuija:

» ONHUILIE MPOLEC OKCHAALM]E H NPOLIEC Py KIHje

« 0GjacHH OKCHIAUMHH GPOj, OKCH/IALIMOHO U PEIYKLIMOHO CPE/ICTBO

* HaBe/le HAuUMHE Ha KOjH ce oapehyjy okcuaaimonu GpojeBu atoma
eJleMeHaTa y HeKOM Je/IMIbelby W aToMa ejleMeHaTa y joHuMa

« HaBeae HauMHE Ha KOjH ce 0Apehyjy CTEXHOMETPHICKH
KOCQHUHMjEHTH Y OKCHJIO - PEYKLHOHHM peaKLiMjama

« HABEAE CAKTPOXCMH]CKE POLIECE H FHXOBY TIPHMCHY

« 0GjacHH Kako ce BpuIK H3Boherbe XeMHCKe jeIHauHHe Ha OCHOBY
1H0/10Ka]a €1eMEHTa Y HATIOHCKOM HUy e/leMeHaTa

Teopui:

o Okcuaauuja u peaykimja.

Oxennaumonu 6poj. OKCHAAUHOHO U PelKLMOHO CPEACTBO;
Xemujcke jeIHauMHE OKCH/I0- PETYKUMOHHX npoLieca;
EnekTpoxemMHjcku npouecH;

ENeKTPOXeMHjCKH (HAIOHCKH)HH3 efleMenaTa.

Bexoe:

* MpUKaKke OKCH/0-PElyKLMOHE PEKLIMjE H yOueHe NpoMeHe

® MPE/ICTABH OKCH/I0-PE/lyKLIMOHE PEAKLIMjE XEMHJCKHM jeIHauMHaMa
® pelaBa OKCH/I0-PE/LyKIHOHE jeJIHauHHe

Besxo
« Okcujio-peaykumonn npoueck. Enexrponusa soze;
o Jlanujenosa hennja —ranBancky cniper. Hanocku Hu3 metana
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Teopui: Teop:

* MpUKAKE jeIHAUMHAMA XEMHJCKHMX peaKiinja 1001jarba BOHHKA « Bojouk, 106Hjakbe,CBOJCTBA, jeHbeIba, 3HAUA] H NPHUMEHA;
» HaBe/le CBOjCTBA BOJIOHHKA H HErOBUX jeIHIbetba, MPUMEHY « Kuceonuk, no6ujarbe,cBojcTBa, je/iniberba, 3Hauaj M npumena;
3Hauaj « Boja, Hanaxkerbe y NPUPO/IH, CBOjCTBA, 3HAUA] H NIPUMEHA.

* MPUKAKE je/IHaUMHAMa XEMHJCKMX peakiinja 1061jarba KNCeoHHKa
 HaBE/Ie CBOJCTBA KHCEOHHKA M HErOBHX jE/IHIbEH:, IPHMEHY H

3Havaj
Bo/10HHK, KHCEOHHK H o 06jacHu 3Hauaj BOJIE 3a XeMH]y M YOTILITE 3a )KMBOT JKUBUX Grha
BOAA Bexbe: Bewbe:
« 1aGOpaTOPHjcKH 10GHje BOTOHHK « JloGHjarbe BOAOHHKA H KHCCOHHKA H HCTIHTHBAILE HHXOBHX
o HCTIUTA CBOJCTBA BOJOHHKA 1 HA OCHOBY TOFA H3BEAE 3AKIbYUAK O cBojcTana;
ILETOBHM OCHOBHUM KapakTepHCTHKaMa « Boja kao pacteapau.

« 160pATOPH]CKH 05U} KUCCOHHK, UCTIMTA IHErOBA CBOJCTBA H 1
Ha OCHOBY TOra H3BE/IE 3AKIYUAK O HErOBUM KAPAKTEPHCTHKAMA

EKCTIEPHMEHTATHO
NpHKasKe CBOJCTBA BOJIe KAO NOApHOT pacTBapatia

Teopui: Teopuja:

 OILITA CBOJCTBA NPBE, Apyre U TpuHaecte rpyne [ICE « Onuira cBojeTBa enemenara npse rpyne [CE:

» oBjacHu KaKo ce jeHauHHaMa XeMHCKHX peaKLiuja « Harpujym u jenumerba. JloGujare,cBojcTBa, 3Hauaj 1
Npe/IcTaB/bajy HauMHH 100Mjarba HATPHjyMa U Kajnjyma npyMeHa;

* HaBe/le CBOjCTBA HATPHjyMa M KalHjymMa IbHXOBHX
Jjenumerba, npuMeHy n3Hauaj
» 0GjacHH KaKo ce jelHauMHaMa XeMHCKHX peaKiija

.

Kanujym u jenumersa. JloGujarse,cBojcTBa, 3Hauaj U NpUMEHa;
Onuwira cBojeTpa enemenara apyre rpyne MCE;
Marnesujym u jennisersa. Jlo6ujarbe, CBojcTBa, 3Ha4aj 1

.

.

NpeACcTaB/bajy HAYMHU 100Hjarba npuMeHa;
MarHesujyma u Kajauujyma o Kanumjym u jennmersa. JloGujarbe, CBOjcTBa, 3Hauaj 1
 HaBe/IE CBOJCTBA MArHe3HjyMa M KJILMjyMa H IbHXOBHX npuMeHa;
jenumersa, npumeny usnavaj « Onuira crojcTracnemeHata Tputacete rpyne NCE;
* 0GjaCHH KaKo ce je/IHauMHaMa XeMHjCKHX peaKiiuja o AJYMHHHjYM H jeiHEbeHba;
Meraan npe/cTaBbajy HaYMHK 106Hjatba JloGujarse, CBOjCTBA, 3HAUa) M NPHMEHA. YTHLA) Ha JKHBOTHY
anymHHmjyMa cpeanty.
* HaBe/Ie CBOjCTBA ATTyMHHHjyMa H HEroBa je/INIbCH:a, PUMEHY
 3Havaj

o 06jacHM yTHILA] TyMHHH]yMa W HETOBHX je/IMibetba Ha
JKHBOTHY CPEIHHY

Bewxoe: Bexoe:

« EKCIEPHMEHTAHO HCTIHTA CBOJCTRA HATPHjyMa H KalkjyMa 1 « HcuTiBarke CBOjCTBA HATPHjyMa, KalHjyMa  HHXOBHX
Ha OCHOBY TOra M3Be/Ie 3aK/bY4aK O HHXOBOj PEAKTHBHOCTH jenumera;
CBOJCTBHMA HHXOBHX j&HI:CHbA « Hcnumusarse crojcTsa

« eKCIIEPHMERTAHO HCTIHTA CBOJCTBA MATHE3HjyMa W KaLjyMa MarHesjyma, KaTiujyMa u IHXOBHX e HIbera;
M Ha OCHOBY TOTa M3BE/IE 3aK/by4aK O HHXOBOj PEaKTHBHOCTH o HcnuTuBare cBojeTBa

W CBOJCTBIA IHHXOBHY jeIbCIba anymuHHiyMa 1 IHETOBIY jeutberb.
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* EKCMIEPHMEHTA/IHO MCTIHTA CBOJCTBA A/lyMHHHjyMa W Ha
OCHOBY TOra H3BE/IC 3aK/bYUaK O HEroOBOj PEAKTHBHOCTH H
CBOJCTBHMA HHErOBHX je/IHIbeHbA.

Hemeraan

Teopui:

« ONILITA CBOjCTBA YETPHAECTE, NETHAECTE, LIECHAECTE H
canamuaecte rpyne [ICE

© NpPHKAKE jeIHaYMHaMa XeMHJCKHX peaKiivja HauuHu 100Hjatba
YIUbCHHKA, CHTHLIKjYMa H 0710Ba

© HaBeJle CBOJCTBA YIIbeHHKa, CHIIMLMjyMa M 0J10BA M HHXOBA
jenumera, npumeny u 3Havaj

© 0GjacHH yTHILA] je/iMiberba YIIbeHNKA U CHIMIIjyMa Kao U
0JI0BA M HETOBHX je/IHH:eH:a Ha IKMBOTHY CPEHHY

o MpHKaKE jeHAUMHAMA XSMHICKHX peaKLIuja HauHHH A00Hjarba
asora n dhocdhopa

« Haene cBojcTBa a30Ta H docopa
W 1HHXOBA Je/IHILEHba, TPHMEHY 1 3HAYa]

» objacuu yTHIaj jenubera a30Ta M hocdopa Ha KUBOTHY
cpeanty

o NpHK@KE jeHAUMHAMA XEMHICKHX PeaKLja HaunHK 00Hjara
cymnopa

 HaBE/IE CBOJCTBA CYMINOPA H HEroBa je/inberba, IPUMERy 1
3Havaj

» 00jacHu yTHILA] je/IMibeatba CyMIOpa Ha XKHBOTHY CPEIMHY

* NMpUKaKe je/IHaunHaMa XeMHjCKUX peakiinja HauuHu 100Hjarba
Xsiopa, Gpoma u jona

* HaBe/ie CBOjCTBa X/10pa, Gpoma 1 jora
H IbHXOBA JE/INIbEH:a, IPUMEHY H 3Hauaj

Teopuja:

© Onwra cojcTsa enemenara yerphaecte rpyne [CE;

© VrbeHnk 1 jenmersa.JloGujare,

© CBOjCTBA, 3HAYAj M NPHMEHa. YTHla]

® je/MbeHba yI/beHHKA Ha JKMBOTHYCpEauHY: CHIMUMjyM 1
0:1080. JloGHjatbe, je/uberba, CBOjCTBA, 3Haua)
HrpUMeHa. Y THLA]jeIHeHba 010Ba U jeIHIbeHbA CHITHLIM]YMa
Ha JKMBOTHY CPE/IUHY;

© Onurra cBojcTsa eemenara netraecte rpyne NCE;

o AsoT u jenmena. Jlobujarbe, CBOjCTBA, 3HAuaj H NpHMEHa.
VrHiaj jenibersa a30Ta Ha KHBOTHY CPE/IMHY;

o docdop  jeanmera. JloGHjarbe.cBOjCTBa, 3Hauaj W MpUMEHa.
Vruuaj jenumerva

o thocchopa Ha KuBOTIHY CpeHHy:

® Onita cBojeTBa enemeHara meckaecte rpyne ICE;

o Cymriop u jenmmensa. JlobHjarbe,cBojcTBa, 3Hauaj H npHMenHa.
VTHuaj jeantberba CyMIopa Ha )KUBOTHY CPEIHHY:

e Onwra cojeTba efemenara cesamnaecte rpyne MCE;

* Xuiop u jenuibersa. JloGujarbe,cBojcTBa, 3Hauaj M MpUMeEHa;

© Bpowm, joa u jenumerba.JloGujarbe,cBojcTa, 3Hauaj U NpUMEHa;

o OniuTa cBojCTBA MJIEMEHHTHX racoBa.

Bewxbe:

 MCIIHTA CBOJCTBA YT /beHHKA,CHIMLIMjYMa, 0710BA H bHXOBHX
je/MIberba 1 Ha OCHOBY TOra H3BE/IE 3aKIbYYAK O HHXOBO]
PEAKTHBHOCTH 1 CBOJCTBHMA HHXOBHX jeHIberba

« HCTIHTA CBOjCTBA a30Ta, (hoCOpa M HHXOBHX je/lHtbeHa H Ha
OCHOBY TOra W3BE/IE 3aK/bYH4aK O HHXOBO] PEAKTHBHOCTH W
CBOJCTBHMA HHXOBHX je/HIbEHba

 HCTIMTA CBOJCTBA CyMIIOPA H HErOBMX jE/IHEHa U Ha OCHOBY
TOra M3BE/IE 3aK/bYUaK O HEroBOj PEaKTHBHOCTH H CBOjCTBHMA
HETOBHX je/IHH-eH:a

o HCIIHTA CBOJCTBA XJIOPA H HHCTOBHX Je/IHILEILA 1 HA OCHOBY
TOra M3BE/IC 3aK/byUaK O HErOBOj PEAKTHBHOCTH H CBOjCTBHMA
HHETrOBHX je/IHH-eHA

Bewbe:

« VICTIuTHBAG CBOJCTBA Y IJbCHHKA,CHNIIH]YMa, 010Ba 1
IHXOBHX jeumbersa; McnuTuBarbe crojcTa asota, dochopa
FHHXOBHX jeTHIbEIL;

o VICTIUTHBArsG CBOJCTBA CYMIIOPA H HETOBHX JIHHCHA;

o VCuTHBarE CBOJCTBA XI0PA H HETOBHX JeHHbCH.
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Tpeaasun eremenTn

Teopu|
* aHAIM3MPA OMLITA CBOJCTBA MPEJIA3HUX eJIeMeHaTa,

* je/iHauMHAMA XeMHM]CKHX peaKiiija Npe/IcTaBH HauuHe
n0Gujarba Gakpa 1 cpepa, HaBeE HHXOBA CBOjCTBA H
Jenumerba, Hape/ie NPUMEHY H 3Hauaj;

« oGjachu yTHiiaj Gakpa, cpedpa H HHXOBHX je/IHiberba Ha
HOBEKA H XKHBOTHY CPEIHHY.

o jeHauMHAVA XeMMCKHX peaKiija Npe/icTaBH HaunHe
06Hjarba LMHKA M JKMBE, HABE/IC HHXOBA CBOjCTBA M
jeammearsa, Hase/te IpuVeHy W 3Havaj;

« OGjaCHH yTHIIa] LIMHK, FKHBE H HHXOBHX JEHILEIA HA YOBEKA
M IKHBOTHY CPE/IMHY.

o jeAHAUMHAMA XeMHCKHX peakija Npe/IcTaBn HauHHe
70GHjara Xpoma U MaHTamHa , HaBEIC HHXOBA CBOJCTBA H
Jenumera, Hape/ie NPUMEHy H 3Hauaj;

« 0GjacHH yTHLA] XPOMa, MAHIAHA U ILUXOBHX jeMIbEIbA HA
{OBEKA M JKMBOTHY CPE/IUHY.

* jenHauMHAMA XeMH]CKHX PeaKiija NpeJCcTaBH HauHHe
n0Gujarba rBoKha HABEIIC IErOBA CBOJCTBA M jeMILCAIbA,
HaBe/le PUMEHY W 3Havaj;

o oBjacuu yTHLaj rBOkha H HErOBHX je/IMIbeH:a Ha YOBEKa H
HKHBOTHY CDE/IMHY.

Teopui:
o Oniuta CBOjCTBA MPEA3HUX e/leMeHaTa

« bakap, cpeGpo u wHxoBa jenuibersa. JloGujaibe, cBojcTBa,
3HAuaj M NPUMEHA. YTHLA] Gakpa M HEroBHX je/IMHeHba Ha
JKHBOTHY CPE/IHHY

o Liunk, kHBa U IHHXOBA jeauIberba.. JloGHjarbe, CBOjCTBA, 3HAYA]
M NpHMeHa. YTHLA) UHHKA, )KHBE M HHXOBHX je/MIbeIba Ha
JKHBOTHY CPe/IHHY

« Xpom u jenmmerba. JloGHjatbe, CBOjCTBA, 3HaUaj M NPUMEHA.
YTHI@] XpOMA H HEroBHX jeHiberba Ha IKHBOTHY CPEHHY

« Manran u jeaumersa. JloGHjatbe, CBOjCTBA, 3HaUaj H NpUMEHa.
VTHU] MaHIAHA H FCTOBHX JCHFCHA HA JKHBOTHY CPEIHHY

« Tsoxcye  jemmiverva. JloGHjare, cBojcTBa, 3Havaj H npumeHa.
VrTuuaj reokha u HEeroBUX je/inkeHa Ha JKHBOTHY CPEIHHY

Bexbe:

« cnuTa cBojeTBa Gakpa, cpedpa, LMHKA, JKHBE, Xpoma,
MaHraHa, rBokha U lUXOBHX Je/IHIbCHA.

® Ha OCHOBY CBOJCTaBA OBMX META/IA M HXOBHX je/IHI-CHA
JIOHECE 3aKibYUaK O HHXOBOj PEAKTHBHOCTH.

« Hcenutusare cBojcTa Gakpa, cpebpa, LMHKa, JKHBE, XpoMa,
MaHraHa, rBoskha 1 lHXOBHX jeInIberba.

Hacrasa y 610Ky

 aHa/M3MPa OCHOBHE KapaKTEPHCTHKE NPOH3BOMILE Y
XEMH]CKOj MHIYCTPHjH

o QHANUIUPA NOCTYIIKE 100Mjatba XeMHICKH YHCTHX CyTICTaHLHM

 W3BPLIM aHATH3Y Y3POKA H BPCTE OMACHOCTH Y MOTOHHMA W
naGoparopujama

© CNIPOBO/H Mepa JIMYHE 3alUTHTE, 3aIITHTE Ha Pally H 3alITHTe
JKHBOTHE CPEIMHE

o OCHOBHE KapaKTePHCTHKE MPOH3BOIHE Y XEMH]CKO]
MHIYCTPHjH;

« OGH1a3aK NOrOHA XeMHjCKe HHAYCTpHe;

« JloGHjarse XeMHjCKH UHCTHX CyncTaHuu. M3pana XeMHjeKux
npenapara no u3Gopy;

* Y3pOLK 1 BpCTE ONACHOCTH Y NOTOHKHMa M JaGopaToprjama.

« CripoBoherse Mepa 3awTHTe Ha
pazty W 3alITHTE KUBOTHE CPEHHE;

« KommnjyTepcka npesenTamja oresa.

4. YIYTCTBO 3A JTUJIAKTHYKO-METOAUYKO OCTBAPUBAILE [IPOTPAMA
Ha nouerky cBakor Mo/y/a yueHHKE YNO3HATH Ca LM/bEBUMA U HCXO/IMMA, TJIAHOM Pajia M HAYMHUMA OLICHHBakba.

Tpesver ce peanusyje y yMHOHMLM, CHELMjANH30BAHO] YHHOHHLIM W XeMHjcKoj naGaparopuju. [Ipenopyka y opraHusauuju HacTase je 1a ce 1o Heje/bama peanmsyje asa
JIBOYACA TEOPH|CKE HACTABE M OIE/bEIbE CE HE JIE/H, OHOCHO YeTBOPOUac BeXKGH u oneberse ce aenu. [Ipuaukom peanusaumje BexGu u Hactase y GlOKy oaesbese ce aeiu
Ha rpyne 1o 15 yuenuia. Tpenopyuenu Gpoj 4acoBa 1o MOy MMa 3a npBu paspex je crenchu:
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I TIJTAH HACTABE U YYEIbA
3a 06pazosmm npod Texumuap wramne*
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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
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Pazy xemujckoj nabaparopuju (3+20 yacosa);
Crpykrypa atoma (11+12 uacosa):
‘Tunoen xemujckux Besa (10+4 yaca);
Xewmujcku 3akonu (8+4 vaca);
H3pauynaBarba Ha OCHOBY XeMHjCKHX (hopMyJia U XeMHjCKHX jeaHaunHa (8+8 yacosa);
Jlucnepsun cuctemu (12+12 vacosa);
Knacudukaiiija 1 HOMEHKIIATypa HEOPraHCKHX jeamiberba (18+16 uacosa);
TonnoThu eeKTH y XeMHjCKMM peakumjama (4+4 vaca);
Bp3nHa xemujcke peakimje W Xemujcka paHoTexka (8+4 yaca);
Enexrponury. Teopuje kucenuna u Gasa (12+4 vaca);
OKeu10-petyKuHoHH npoueck (6+8 uacosa):
Bononuk, Kuceonnk, Bona (3+4 vaca);
« Meramu (10+12 vacosa);
« Hewmeranu (15+16 yacosa);
« Tlpenasnm enemerti (12+12 vacosa);
« Hacrasa y 610Ky (60 uacosa).
[punrKkoM peanusauuje MOIY/Ia OCTOHHTH Ce Ha Mpe/3Hamba yueHnka u3 ¢usnke. Ilpenopyka je 1a ce MpUIMKOM OCTBapHBama mporpama uspalyyjy 3azauu koju he ce
NIPUMEHUBATH Y PAKTHUHO] HACTABH W CTPYUHHM NPEAMETUMA. HIHCHCTHPATH HA CHCTEMATHUHOCTH M IIPUMCHH CTCUCHIX 3HAIA Y TIPAKCH,
3a camocTaiHe BexkOe yueHuka norpeGHo je MPUIPeMUTH anaparype U npoepy 3Hamba yueHuuka. [Ipeior Tema camoctannux BexOu je cienehu:
IllemaTckH npHKa3 Xemmjcke abopaTopuje.
TTpuKas eHepreTckHx HHBOH, OHHBOW H ATOMCKE OpOHTAJIe.
[lpoBepa peakTHBHOCT MeTana y OAHOCY Ha Heros nosoxaj y ICE.
Tpoeepa cBojcTaBa cycrneH3uja U emyJisuja.
Jlobujarbe CONM U HCTMTHBAKE HHXOBHX CBOjCTaBA.
TlpoBepa cBojcTBa MarHe3ujyma 1 KaiLujyma.
IMpoBepa cBojeTBa Bo/IE KAO MONAPHOT pacTBapaya.
Ipuka3s cBojcTapa Gakpa, cpebpa M UMHKA M IbHXOBE PEAKTHBHOCTH.
. TIpoBepa cBojcTBA ajikaka, AIKeHa, AIKHHA M apEHa H HHXOBE PEAKTHBHOCTH.
10 IMpukas pasiuke peaykyjyhux u nepeaykyjyhux Mmoxocaxapuze.
11. TIpoBepa TaOkKeHe NPOTEeHHA.
12. Hanpasu KomnjyTepeky npeseHTauujy orsesia.
H3Bop metona u o6auKa paja 3a caky Temy opeljyje HaCTaBHHMK Y 3aBMCHOCTH OJI HACTABHHX Ca/ipykaja, CNOCOGHOCTH M NMoTpeba yueHHKa, MaTepHjaiHHX U IPYTHX yCIoBa.
KopucTuty Bepbasite MeTojie (METo/Ia YCMEHOT M3Jlarakba H Ijallolika METO/1a), METO/IE ICMOHCTpALIMje, TEKCTYaTHO-HyCcTpaTHBHe MeToste. TTpeuioxkenu o6mum paja cy
(bpoHTaniK, pazy rpynu, pany napy, MHAMBUAYaTHU pajl.

e e e s e 0 e 0

.

R

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHBHO OLEIbUBAILE YYUEHUKA

'V HacTaBH OpHjeHTHCAHO] Ka I0CTH3albY HCXO/1a NpaTe ce W BPE/IHYjy NpoLiec HacTase M yuetsa, nocturiyha yuenuka (NpoayKTH yuersa) 1 concsenn paa. Hacrashuk Tpeba
KOHTHHYMPAHO /Ia MPaTH HANpeJaK y4YeHWKa, KOjU Ce Orjie]la Y HauMHy Ha KOjH YYeHWLM MapTHLMIMPajy, KAKo MPHKYMUbajy MOJATKe, KaKo apryMeHTyjy, eBanyupajy,
JoKyMeHTYjy U, [la Gu BpeaHoBate G110 0GjeKTHBHO My PyHKLMjH yuerba, MOTPeGHO je yCKIaMTH HHBOE HCXO/Ia H HAUMHE OLICHHBAIbA.
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CyMaTHBHO OlLieH-HBatbe je BpeHoBame nocturiyha yueHuka Ha kpajy cBake peanusoBane Teme. CyMaTHBHE OlleHe ce 100Mjajy W3 KOHTPOJIHUX WM MUCMEHHMX PajoBa,
TECTOBA, YCMEHOT HCTIMTHBAIbA, CAMOCTANHHX WM FPYTTHHX PaZoBa yHeHHKA.

VY dopmatuBHOM BpeIHOBalbY HACTABHMK GUT peGao 1a NMPOMOBHILE FPYHHU AUjasIor, 1a KOPHCTH NUTakba 1a GH reHepucao nojarke U3 haukux uieja, aju v 1a nomMorue
pa3Boj haukux uaeja, naje yuennunma nospatne unopmaimje, a nosparie undopmauuje 105ujeHe 01 yueHHKa KOPUCTH 1a NIPUIIArO/IM MOy yaBatbe, OXpaGpyje yuenuke fa
ouemwyjy Keasurer csor paja. U360p MHCTpyMeHTa 3a GOPMATHBHO BPE/IHOBAME 3aBUCH OJI BPCTE AKTHBHOCTH KOja ce Bpe/IHyje.
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Hasus npeavera: TEXHIYKO IPTAIE CA MAIIHHCKUM EJTEMEHTHMA

1. OCTBAPUBAIA OBPA30BHO-BACIIMTHOI PAJIA - OBJIMIH U TPAJAIE

HACTABA
PA3PEJT Teopujcka — parra macrasa | 1CTaB2Y TIPAKCA YKYITHO
HacTapa GaoKy
1 0 70 0 0 0 70

Hanomena: y TaGenu je npukasad roauikbu ok yacoa 3a caku 061MK paja

2. IIUJbEBH YYEIA:

o OcriocoGsbaBatbe yHEHHKa 3a CAMOCTAJIHY M3Pa/ly M aHAJIM3Y TEXHUUKOT LPTEXKa, JIETaba M je/IHOCTAaBHHjHUX Npe/iMeTa;
o Jla caMoCTaIHO M3pajH LPTEXK Yy NpojeKunjama nomohy KoMMjyTepeKkor Mporpama 3a TEXHHUKO LpTarbe;

o Jla pasiuKyje nojieNly ¥ KOHCTPYKLMje MAUIMHCKHX elleMeHara;

« Bacnuraaibe 3a XyMaHe H 371paBe 0/IHOCE TpeMa pajty, Pajiioj H KHBOTHOj CPEHHH.

3. HA3UB U TPAJAILE MOAYJIA TIPEAMETA

Paspen: npBH

Pen.6p HA3HB MOJIYJIA TP“J(?*'::O’::‘)“““
1. | Texnnuko uprame 26
2. M3pana Texunukor uprexa nomohy pauymapa 16
3. MaiumHeKH efieMeHTH 28

4. HABUB MOJYJIA, UCXO/JIU, TPEMNOPYUYEHM CAJIP’KAJM / KJbYUHU IMTOJMOBH CAJIPXKAJA

HA3UB MOAYJIA

HACXoau
TTo 3aBpuieTky Mojysia yueHuk he GuTH y cramy ja:

TPEIIOPYYEHHU CAJIPIKAJ / KJbYUHHU ITIOJMOBH
CAIPKAJA

TeXHHUKO LpTatbe

o s e e

.

.

KJIacH(HKYje TEXHHUKE LpTeke

3Ha JopMaTe TeXHHUKHX LIPTeKA

npUMebyje pasMepe M THOBE JIMHHjA Ha TEXHUUYKOM LIPTEKY
PasBHjc M KOHCTPYHLIE FEOMETPHjCKA Teria

ypazw rpadMuKu pajt y 3a/1aT0j pasMepH, OpTOroHaJIHOj
TPOjeKLHjH

KOTHpa 3a/1aTH npeveT

« Bpcte TexHuuKor upreska,

o DopmaTH TEXHUUKOT LIPTeKA

» Pasmepa TexHHUKOT UpTEsKa;

o Jlesberbe JykH Ha jeiHaKe JeN0Be

o Tunosu Junuja;

o JleGsbHHa IHHH]A, 3ar1aB/be TEXHHUYKOT LIPTEKa;

o PasBHjarbe M KOHCTPYKILIMja MPeXKe reOMETPHCKHX Tejla:
KOIKa, KBa/Iap, MPH3Ma, MPaMHIA H KyNia;

« KoHcTpyKiumja reomeTpHickix Hrypa (mpocTix u
CHOKEHHX);

» Bpere npojuunpare:
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Besa usmeljy koce u oproronasne npojexuuje;
TlpojexToBatbe Tauke, AyKH W PABHUX F€OMETPH]CKHX CIIHKA;
TpojexToBaibe reoMeTpHjCKHX Tesa;

(OpTOroHaHO NPOjeKTOBakbE, MOIMIEH H HHXOB Pacriopes;
Korupate;

Koca npojeuwja.

© M3DA/IM TEXHHUKH LIPTEIK Y3 IPUMEHY pauyHapa CoQTBepckHu MakeT 3a TEXHHUKO LPTarbe

« HapenGe 3a uprame npumMuTHBa;

« Bpcre nuuuja;

« MoaH(HKOBatLE OCHOBHHX NPUMHTHEA (TPHMOBAILE,
eKcTeH3Mja, 00apatbe M 3a007haBaME MBHLA 1 NPenasa,
noMeparbe, POTHPae, KOMHUPate, 0CHA CHMETPH]a, 100Hjarbe
NapaIeHAX M KOHUCHTPHYHNX KOHTYPA, MATPHUHH
pacniopen);

o Pany cnojesnma;

« IIpadupats

« Uspaza u ymerame Grokosa;

o KoTupare TeXHHUKHX LpTexKa;

« TIpunpema napamerapa 3a LTavnate;

o M3pajia TeXHHUKKMX LPTEKA KOHKPETHUX enlemMeHara, nomohy
pauyHapa.

W3pajia TeXHHUKOT LpTeKa
nomoly pauyHapa

o KJIACH(HKYje MalIHHCKE eleMEHTe o Tlojam 1 nojiesia MAILIMHCKHX e/leMeHaTa;
* oGjacHu (yHKUHje MALIMHCKKUX e/leMeHaTa » Enementu Hepasisojuse ese;

« Enementu pasisojuse Bese;

« Enementu enactuune ese;

o EnemMeHTH Kpy/KHOT KpeTama;

o EsieMenTH 3a npeHoc chare;

« Enementu 3a Tpancnopt duynna;

o [lleMaTCKO NPHKA3HBaKsE LICBHE apMATYPE;

« AHanu3a Leme TEXHOOWKHX NpoLieca;

« MatepHjay 3a NOCTPOjeHbe XeMHjCKe HHAYCTPHe.

MalumHekH eneMeHTH

5. YIIYTCTBO 3A TUAAKTHYKO-METOAUYKO OCTBAPUBAKE ITPOI'PAMA

Ha nouerky csakor MoZlya yueHHKe yNo3HATH €a LI/BEBMMA H HCXOMMA HACTABE, OHOCHO Yetba, NIaHOM Paja M HauHHUMA OLietbHBatba.

[peaver ce peaﬂlﬂy]e Kpo3 BexGe y crietmjain3oBaoj yuuonnim. [puiiMkom ocTBapuBatha Nporpama o/iesberse ce JIENM Ha rpyne /10 15 yuennka.

V ToKy peanuzaiuje MOy OCJOHHTH Ce HAa MpPeJ3Haiba YuYeHHKA W3 padyHapcTBa W MH(opMatHke W MaTemaruke. Hactauuk npunpema notpebue enemente 3a BexOy,
JIEMOHCTPHPA Pajl HA PAJIHOM MECTY Ha, MPaTH Pajl yUeHHKA Ha PaHOM MECTY M yKasyje Ha rpewike npH paay. Pajue 3ajatke Be3uBaTH 3a KOHKPETHY BEKOY.

[punukom peanuzaumje Moayna Texuuuko uprame yuennuu Tpeda 1a ypazie ABa NPOjeKTHA 31ATAKA:
1. Passie M KOHCTPYHIIIE reOMETpHICKA Tea (HITP. KOHCTPYKIIHMIa MPEKe FeOMETPHICKHX Teia: KOIKa, KBAZiap, TPU3Ma, TPAMHAQ H Kyna)
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2. Uspana rpaduukor pajy 3aaToj pasMepH, OpTOrOHAIHO] MPOjeKLMjH (HIp. U3paja u ymeTare 6J10KoBa)
Mpunrkom peanusaumje Moay1a MAamIMHCKH eJIeMEHTH YueHHUM TpeGa /1a ypajie 1Ba MPOjeKTHA 3a/1aTaKa:
1. Mozenupatbe jeHOr HeCTaHAAPAHOT MALIMHCKOT eJleMeHTa (HIp. O/THBKA)
2. Mozenuparbe 3a/1aTor ajnara ckJiona 3a 1001jare OJUTMBKA KOjH CaJpiku: BHjKe, KyhHIITe, POTALMOHH MAIIMHCKH eIEMEHT, WM HeKH JPYrH MaUIHHCKH CTaHAapAHH WK

HECTaHIapIHH ENIeMEHT.
'V OKBUpY NPOjEKTHUX 3a71aTaKa NMOTPEGHO je reHepucaTH M TEXHHUKY 0KyMEHTalH]y (CKIOMHH LPTEkK 1 Gap jefan paaMoHHIKH LPTEXk).

M36op merosa u oiMKka paja 3a cBakM MOyl ojpelyje HACTABHUK y 3aBHCHOCTH OjI HACTABHWX Ca/pkaja, CIIOCOGHOCTH W NOTpeba yueHHKa, MaTePHjaiHUX U JPYTHX
yenosa. Kopretuty BepGaine MeToje (METONA YCMEHOr M3jlaraia H Mjaslolika METo/a), METoIe IeMOHCTPaLHje, TEKCTYalHO-HIyCTPATHBHE METOJIE, METOMIE MPOjeKTHHX
3ajaraka. [Tpeuioxenn 06num paja cy GPOHTANHM, Pajy IPYNH, Pajy napy, HHAMBHIAYAIHH Pajl.

6. YIIYTCTBO 3A ®OPMATHBHO U CYMATUBHO OIIElbMBAIE YUEHHUKA

'V HacTaBH OPHjEHTHCAHO] Ka IOCTH3alby HCXO/IA MPATe Ce M BPEHYjy MPOLIECHA CTaBe H yuersa, ocTHrHyha yuennKa (NpoyKTH yuersa) u concTaenu paa. Hacrashuk Tpeba
KOHTMHYMPAHO /1a NIPATH HAanpeJaKk yueHHKa, KOjU Ce Orfiefa y HauMHy Ha KOjU yHEHWLW NapTMLMNUPajy, KAKO NPUKYIUbajy NMOJATKE, KAKO apryMeHTYjy, eBanyupajy.
JOKyMeHTYjy WTA. Jla Gu BpeaHoBakbe Grito 06jeKTHBHO H Y DyHKUHjHyUeHa, OTPEeGHO je YCKIAIHTH HHBOE HCXO/Ia H HAYHHE OLCHHBAbA.

CymaTHBHO OLe-HBatbe je BpeaHoBame mocturiyha yuenuka Ha kpajy csake peanusosane teme. CymaTuBHe oueHe ce 100Mjajy W3 KOHTPOJIHHX WM MHCMEHHX PajaoBa,
TECTOBA, YCMEHOT MCTIMTHBAHA, CAMOCTATHUX W/ FPYTTHUX Pa/oBA yUEHHKA.

Y dopmaTHBHOM BpenHOBaIbY HACTABHHK OM TpeGano 1a MPOMOBHILE TPYHHH AHjalor, 1a KOPHCTH MUTaka 1a GH reHepucao nojarke u3 haukux uieja, anu U 1a nomMorue
pa3eoj haukux uaeja, a je yuenuunma nospatie undopmauuje, a nopparre undopmatmje 106ujeHe 0/1 yueHHKa KOPUCTH J1a NPHIArO/M NOlyuaBakbe, oxpadpyje yuenuke na
OlLIelbYjy KBATHTET CBOT pajia.

H36op uHCTpyMeHTa 32 JOPMATHBHO BPEIHOBAKLE 3aBUCH O/ BPCTE aKTHBHOCTH Koja ce BpeaHyje. Kana je y nutamwy M3paja NpojeKTHON 3a/1aTKa MOJKE CE MPUMEHHTH ,.ueK
seta” y Kojoj Cy npHKasaHH HUBOM nocTiriyha yuennka ca rokasatesbiMa HCITyHEHOCTH, a HACTaBHUK Tpeda /1a 03HauH MoKasaTelb KOjH O/IroBapa rnoHaarmwy y4eH1Ka.
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Haszus npeamera: ®U3HKA

1. OCTBAPMBAIGE OBPA30BHO-BACITUTHOTI PAJIA - OBJIMLIM U TPAJAIBE

PA3PEJT: Teopujcka HacTaBa Beskbe TlpakTuusa HacTaBa Hacraga y 610Ky Vkynuo

1 70 0 0 0 70

2. [IAJbEBU YYEMA:

- Pa3Bujambe ()yHKUMOHAIHE MMCMEHOCTH - IPUPOHO-HAYYHE U TEXHHUKE;

~ Cruare 3Hamba 0 OCHOBHHM (H3HUKNM N10jABAMA 3HAUATHHM 32 CTPYKY H PA3yMEBaH:e OCHOBHHX (H3HUKHX 3aKOHA;
- PasBujarbe IOTMUKOr M ANCTPAKTHOT MHLILbEH:A M KPHTHUKOT CTABA Y MHIILbEHY:

- Pasujarbe CBECTH 0 3HAYajy SKCTIEPHMENTA IH yTIO3HABAIbY, PasyMeBarky W IPOBEpaBatbY (HIHUKHX 3AKOHHTOCTH;
~ Cruuare criocoGHOCTH 32 youaBarbe, JOPMYIHCAIE H PELIABAILE JE/HOCTABHMjUX NPOG/IeMa;

- Cxsararbe 3Hauaja (H3KKe 32 TEXHHKY U IPHPO/IHE HAyKe;

- Pasujarbe CIOCOGHOCTH H BEIITHHA 32 NPHMEHY 3HAHA W3 (H3HKE Y CTPYIIM;

~ Criuare 3Haba 0 NPHPOJHHM PECYPCHMA, HHXOBO] OFPAHHUCHOCTH H OZIPAKHBOM KOpHIICHY;

—  PasBujarbe NpaBUIIHOT OJIHOCA YUEHHKA NPEMA 3aITHTH, OGHOBH H yHanpehery KHBOTHE Cpe/inHe;

- Cruuarme 0CHOBHUX

3HaKba O MPOLIECHMA H MPON3BOIMMA PA3THUMTHX TEXHOJIOTHja;

- PasBujaibe paaHUX HAaBUKA U O/IOBOPHOCTH.

3. TEME, MCXO/I4, INIPENOPYYEHU CAJIPYKAJUA U KJbYYHHU INIOJMOBU CAJIPIKAJA

Paspex: Mpsu

Tonuwibu Gowa vacosa: Teopuja: 70 uacosa;

TEMA

HCXOIH
Io 3aBpuieTKy Teme yuenuk hie GUTH y cTaiby ma:

TIPENIOPYYEHHU CAJIPIKAJH / KJbYYHH IOJMOBHA
CAJIPIKAJA

YBony pusuky

pasywe 3navaj pH3mKe Kao (yHAaMeHTATHE HayKe W 1beHy Bedy ca

NIPHPOAHHM H TEXHHUYKHM HayKama

* HaBe/Ie OCHOBHE (PM3MUKE BE/IHUNHE H HHXOBE MEPHE je/IMHULIE K
oBjacHu Kako ce 10GHjajy jeIMHHLE H3BEICHNX (H3UUKHX
Be/MUHHA

« pasKyje cKanapHe U BEKTOpCKe BeHUMHE

Du3nka — pyHaaMeHTaIHA IPUPOIHA HayKa;
Du3HYKe BETHUHHE H FHXOBE jJeIMHULE;
CanapHe M BeKTOpCKE BeunHe.

Kunevarnka

« JleummILIC 110}MOBE pedlepeHTHI CHETEM, NyTarsa, npehenn nyT,
maTepujatia Tauka

o Jledunmie u pasaukyje nojmose: novepaj, Gp3une u yopsarsa

* HaBe/le NOJENy KpeTama

o OGJacHH Pa3IHKY PABHOMEPHOT NPABOMHHCKOT 1 PABHOMEPHO
NIPOMEHILHBOT MPABO/IMHUICKOT KpeTatba

PedhepeHTHU CHCTEM, MaTepHjalHa TauKa, BEKTOp N0I0Kaja,

nyrama;

Tyr, nomepaj, Gp3una, yGp3are:

o Cpenba 1 TpeHyTHa
Bpauna;

o lonena kperara;
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« 0GjacHH pasiuKy PaBHOMEPHOT NMPABOIMHHCKOT W KPYIKHOT
KpeTarwa

o eHHMLIE BeSMUMHE: YTaOHH NOMEpaj, yraona Gp3una, yraoHo
yop3aibe

« ofjacHu KiacHuHO caGuparbe Op3uHa

* NpUMErbYje 3aKOHE KPeTatba Ha NpUMepHMa

o PaBHOMEpPHO NMPaBOJMHU|CKO KpeTaibe;

o PaBHOMEPHO MPOME/LHBO MPABONMHU]CKO KPeTabe;

« KpysHo kpetaibe, potauuja (yraonu nomepaj, yraona 6psuna,
YraoHo yop3atbe):

o Knacnuno caGupatbe Op3una.

Cuiia, enepruja,
rpaBHTaNHja

« JleUHHLIE TI0]MOBE Mace, CHIIE H HMITyJIca

o neduune ByTHoBE 3aK0HE

* 0GjacHH PA3NIUKy MHEPUMJAIHUX U HEMHEPUMJAIHUX CHCTEMA

* HABE/E BEIHUMHE KAPAKTEPHCTHYHE 38 IMHAMHKY KPY/KHOT
KpeTarba

* JlepHHHILIE MOMEHT HHEpLHje, MOMEHTCHIIE H MOMEHT HMITyJica

« nedunne 11 HyyTHOB 3aKoH 3a poTauujy

* JlepuuuILe CHITy Tpera

o feHHUIIE MEXAHHYKH Pajl, CHATY, MEXaHUUKY eHEPrHjy

0BjacHH PaBHOTEIKY Tea M HABE/IE YCIOBE PABHOTENRE

ne(uHULIe TPABUTALMOHY CHITY

NeHHHUILIE TEKHHY Tea

OBJACHM pasiKy Mace U TEKMHE Tena

0BjacHu rpaBHTALMOHO MOJbE

npuMerbyje 3aKOHe NPH pelliaBakby 3a1aTHX npodiemMa

OcHOBHE JIMHAMHYKE BEJIHYHHE: Maca, cujia U UMIyJic;
FbyTHOBH 3aKOHH MEXAHHKC;

ViHepUHjainy 1 HeMHEPUMAIHH CHCTEMH (MHAMHKa KpYHKHOT
KpeTama);

MOMEHT HHEpIIHje, MOMEHT CHLIIE, MOMEHT HMIy/ica;

11 EbyTHoB 3aKoH 3a poTaljy:
Cuna Tpersa;

Mexamuki pat, cHara, MeXaHHuKa CHEprHja;
PaBHOTEKA Te1a, yC/IOBH PABHOTENKE;

Tewe, TexMHA Tena);
T'paBuTalOHO MOJbE;

3aKonH opKALA

o0jacHu KapaKTep 3aKOHa OJpiKarba

JieMHULLIE H307I0BAH CHCTEM

JeHHULLIC 3aKOH OaipKatba MMMTyJica

JepHHHMILIe 3aKOH O/IpiKarba MOMEHTa HMITyJica
JleMHHLLIE 3aKOH OMIPIKaba MEXaHHUKe eHeprije
JepuHUILE Paji,CHATY, MEXaHHUKY CHEPrHjy

HaBe/le IPUMEHY 3aKOHA OIpiKatba

« NpUMEbYje 3aKOHE NpH pelliaBatby 3a1aThx npobiema

e e o oo oo

.

© OnuiTy KapakTep 3aKoHa OfpIKarba;

® U3sonosan chetem;

© 3aKOH O/IpyKatba MMITYJICA M IPUMEHa;

© 3aKoH OAIKaIba MOMCHTA HMITYICA H TIPHMCHA;

© 3aKoH O/Ipykatba MEXaHHKe eHepruje U npumena (paj, cHara,
MeXaHHYKa CHEPrHja).

@u3uka BeaHKor 6poja
MoJeKyIa

o neduuHmiie Mehymonekycke cuie

« OGjacHm pasHKy arperaTHHX CTama MaTepHje

« JleMHMIIE BeHUMHE: IPHTHCAK, 3aTpeMHHa, TemrepaTypa

« 0GjacHHu enacTHuHa CBOJCTBA UBPCTHX Tea

« HaBe/ie Aedpopmaunje (caBujarbe, HCTe3akbe, TOp3Hja)
uBpPCTHX Tena

o nepuuniie XyKoB 3aK0H

MehymorieKysicke CHile, arperaTha cTama MaTepHje;
Bestnuute: NpuTHCaK, 3anpemiHa, Temmeparypa;

Uspera Testa (enacTHuna cBojcTsa, Bpete Aedopmatmja, Xykos
3aK0H).

Mexannuke ocunianmje,
MEXaHHUKH TAJaCH

« 06jacHM XapMOHHICKO OCLIIATOPHO KpETarbe

o feHHKLIE KAPAKTEPHCTHUHE BEJTHYMHE XapMOHHjCKOr
OCLIMJIATOPHOT KpeTarba

o NPUMCHH jeJIHAYMHY OCLIMIIOBakba PELlIaBakby 3ajaThX npobiema

* 00jacHH MaTeMaTHYKO KIATHO

XapMOHH]CKO OCLIHIATOPHO KPETakhe, XapMOHHCKa CHIIa,
(pexBeHuMja, NEPHOJ, eOHTALM]A, AMILTUTY/IA, je/iHAYMHA
OCLMIOBaA;

MaremaTHuKo KIaTHO (jeHa4YMHA OCLIIOBabA, IePHOJL,
MEXaHHYKa eHepruja);

Tpasuraumona cina (FbyTHOB 3aK0H rpaBHTaLIje, CHIA eMIbHHE
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nedHHUILIE KAPAKTEPHCTHUHE BETMUMHE 32 MATEMATHYKO KJIaTHO « Mexanuuky TasiacH (HacTaHak, BpcTe Tasaca, Op3uHa, TanacHa

00jacHu HACTAHAK MEXAHMUKUX Tajlaca JyKHHa);
HaBeJle BPCTe MeXaHHYKHX Tajnaca * 3BY4HH TaJlacH.

oGjachH 3ByuHe Tanace
HaBe/le M JIeQHHHLIE KAPAKTEPUCTHYHE BEMUHHE 3BYUHHX Tajaca

R

4. YIIVTCTBO 3A JUJIAKTHYKO-METOAUYKO OCTBAPUBAILE IIPOTPAMA
Ha nouerky cBake TeMe yueHHKe YMO3HATH Ca LIM/bEBHMA W HCXOIMMA, 71aHOMPA/Ia M HAUMHUMA OLICHHMBAA.
Tpeaver ce peanusyje Kpo3 TEOPHJCKY HACTAaBY Y YYHOHHUM M CrELMjaIM30BaHOj yunoHHuW. TIPHIHKOM OCTBapHBara nporpama ojesberse ce He aenu. Ilpenopyka y
OpraHM3aLMjH HACTABE je M0 HeJle/bama peau3yje IBOUac TCOPHjCKE HACTaBe M OZiesbeibe ce He aeu. [lpenopyuenu Gpoj yacosa no TemMama 3a NpBH paspen je creaehu:
o Veoay dusnky (5 uacosa);
« Kunemaruka (16 uacosa);
« Cuna, enepruja, rpasuTauuja (25 uacosa);
3akouu ozipKarba (8 yacosa);
Dusuka BenuKor Gpoja Moseky1a (8 uacoBa);
Mexanuuke ocLuIalmje, MexaHuikH Tanact (8 uacosa).

Tpunrkom peanusaiije Tema OCIOHWTH Ce Ha Mpe/3Harba yueHWka W3 xemuje. Ilpenopyka je 1a ce npuanMkoMm ocTBapBatba mporpama uspalyyjy 3azaum koju he ce
NPHMEIHBATH y MPAKTHUHO] HACTABM M CTPYHHMM NpeAveTHma. MHCHCTHDATH Ha CHCTEMATMYHOCTH M MDWMEHH CTEMeHWX 3Hamwa y mpakcd. MHcHCTMpar ma
CHCTEMATHUHOCTH M IIPHMCHH CTCUCHHX 3HaHba Y PAKCH.
3a camocTallHe 3a/1aTKe yYeHHKa NoTpeGHO je IPUNPEMUTH anapaType W npoBepy 3Haka yueHunka. [Tpeuior Tema camocTaiHux 3a1ataka je cnejehu:

1. TpoBepa KHHEMATHUYKHX 3aKOHA NPABOIMHHICKOT KpeTarba Momohy KoL, IMHAMOMETpa H TeroBa.

2. TIpoBepa 3aKOHA PABHOMEPHOT H PABHOMEpHO yGp3aHOT kpeTarba nomohy ATey10Be MalHHe.

3. Meperbe cunie nomohy aunamomerpa.

4. Tposepa apyror HyTHOBOT 3aKoHa MoMohy KoM, IMHAMOMETPA H TEroBa.

5. JlemoHcTpaumja potaunoHor kKpetara nomohy OGepGexkoBor Touka.

H36op metona u o6auKa paja 3a cBaky Temy o/ipel)yje HaCTABHHMK Y 3aBMCHOCTH OJ1 HACTABHHX Ca/ipykaja, CNOCOBHOCTH M NMoTpeGa yueHHKa, MaTepHjaIHUX M JIPYTHX yCI0Ba
Kopuctutn Bepbate MeTosie (METO/1a YCMEHOT M3/larakha H IMjasiolika MeTo/Ia), MeTo/Ie IeMOHCTpalluje, TeKCTyanHo-uiycTpatiere Metozie. [petoxkenn obnuim pana cy
poHTanHK, pajLy rpynH, pajly napy, HHAMBHAYATHH paj.

5. YOYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLEIbUBAIE YYUEHUKA

'V HacTaBM OPHjEHTHCAHO] KA I0CTH3akbY MCXO/IA MPATe Ce M BPE/IHYjy MpOLeC HACTaBe U yuewa, nocTurkyha yuennka (MpoyKTH yuera) M concTenH paj. HacraBuuk tpeGa
KOHTMHYMPAHO /Ia NpaTH HanpeJaKk yuyeHWwka, KOjU Ce Orjie/la Y HauMHy Ha KOjH YHYeHWLW NapTHLMNUPajy, Kako MPUKYNUbajy NojaTke, KAako apryMeHTyjy, eBalyupajy.
JnokyMeHTyjy uTA. Jla Gu BpeaHoBaie G110 06jeKTMBHO M Y DyHKUHMjH yuera, TOoTpeGHO je YCKIAIUTH HHBOS HCXO/Ia M HAYMHE OLICHHBAbA.

CyMaTHBHO OlieH-HBatbe je BpesHoBame nocturiyha yueHuka Ha kpajy cBake peanusoBane Teme. CymMaTHBHE OlieHe ce 100Mjajy W3 KOHTPOJIHMX WM MUCMEHHMX pajioBa,
TECTOBA, YCMEHOT HCTIUTHBAIbA, CAMOCTATHHX WM FPYTTHHX PaZioBa yHeHHKA.

V hopMaTHBHOM BPEIHOBAkbY HACTABHMK GUT pebaio 1a IPOMOBHILIE IPYIIHH AM]AIOr, 1a KOPHCTH NUTama 1a 1 reHepucao nojatke n3 haukux uaeja, am 1 1a noMorse
pasBoj haukux uieja, 1aje yuenuunma nospatHe uiopmauuje, a nopparie uudopmauuje 1061jeHe 011 yueHHKa KOPUCTH J1a IIPHIAro/IM MOjlyyasaibe, OXpadpyje yueHuke 1a
oLewYjy KBaTuTeT cBor pana. M360p HHCTpyMeHTa 3a JOpMATHBHO BPEHOBAILE 3aBHCH O]l BPCTE aKTHBHOCTH KOja ce BPE/IHyje.
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Hasus npeavera: OPTAHCKA XEMMJA

1. OCTBAPMBAIGE OBPA30BHO-BACITUTHOTI PAJIA - OBJIMLIM U TPAJAIBE

PABPEJT:

Teopujcka HacTaBa Beskbe IMpakTuuHa HacTaBa

Hacraga y 610Ky VkynHo

1

68 68 0

30 166

2. [IAJbEBU YYEMA:

- CTuuame 3Haiba O OPraHCKUM jeMILEbUMa;

- PasnukoBame OCHOBHHX KJIaca OPraHCKHX jeaHHeHba Ha OCHOBY HHXOBHX KAPAKTEPHCTHKA;
- VkasuBatbe Ha 3Hauaj PyHKIMOHAIHNX IPyNa W YNo3HaBae MOryhHOCTH CHHTe3e 3a 100H]jatbe CII0KEHHX OPraHCKHX je/Itberba;
- Vno3HaBarbe TOKCHYHOT €jCTBA MOjEIMHAX OPraHCKHMX CYMCTAHLMjA PA/IM 3aLITHTE PAjIHE U FKHBOTHE CPe/IHE;

~ PasBujarbe CIOCOGHOCTH 3a EKCTIEPMMEHTATHHN Pal, 32 IOCMATPaIbe, YOUaBaIbe H 3aK/by HBarbe.

3. TEME, MCXO/I!, ITPENOPYYEHU CAJIPYKAJU U KJbYYHHU ITIOJMOBH CAJIPIKAJA

Paspexn: Jipyru

TFomuibu doua yacosa: Teopuja: 68 uacosa: BeskGe: 68 uacosa; Hacrasa y 6i1oky: 30 uacosa:

TEMA

HACXoau
Tlo 3aBpuieTKy Teme yuyeHuk he Gurn y cramy a:

TPENIOPYYEHH CAJIPIKAJH / KJbYYHU TOJIMOBH
CAIPKAJA

Ocnosuu nojmosu y
opranckoj xemuju

Teopuja:

* 0GjacHH KOBAJICHTHY Be3y

« OnLLIC XHOPHAH3ALM]Y YIIHEHHKOBOT ATOMA H CTPYKTYpY OPraHCKHX
MosteKy1a

« PasAHKYje XOMOTHTHUKE H XETEPOTHTHYKE peaKije

* oGjacHu peakiuje CyncTHTYLH]e, ajULMje, eTMMUHALM]e

Teop!

« Ilpupona xemujcke Bese;

« Kosanenrana Besa;

« CrpykTypa MosteKy.1a;

« XuGpuausaumja;

« Peakimje opraHckux jeiumerba.

Bewxoe:

 JIOKa)Ke MPHCYCTBO YIJbEHHKA, BOJOHHKA, a30T4, CyMIIOpa 1
XAJIOrEHHX €/IEMEHATa Y OPIraHCKHM jeMHeuma

o M3/IBOJH, IOK@KE OPraHCKa jeAMbEIba U3 CMeLle

Bewbe:
« JloKa3HBarLe YI/beHHKA, BOOHHKA, a30Ta, CyMIOpA H XalOreHHX
e/1eMeHaTa y OPraHCKHM Je/IHIbeHHMa;

YriboBooHHIH H
XAJIOreHH IepHBATH
YIIbOBOJOHHKA

Teopuja:

* PasKMKyje BPCTe YribOBOJOHHKA

* TIpHKayKe XOMOJIOTH HH3, HOMEHKJIATy Py, H30MEpH]y, CBOjCTBA H
peakumje ankaHa

* 00jacH1 HauMH Ha KOjH Ce MPHKa3syje HOMEHKIIATypa, H30MepHja,
CBOJCTBA H peakuuje ankena

o 0BjacHu HAYMH HA KOJH CE MPUKA3Yje XOMOIMIM HU3, HOMEHK/IATY A,

e« Auanusa nosHaTe M HEMO3HATE CYNCTaHLE.
Teopuj

o Tloaena yriboBOAOHMKA;
o AskaHu;

o Asikenu;

o AJIKHHH;

o Jluenu:

o LluKonankauu;
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CBOJCTBA M peaKLje aKnHa
« 00jacHu JKeHe, HOMEHKIATYPY, MPUKakke peaklinje AneHa
« objacHu LMKIIOA/IKaHE, HOMEHKIIATYPY M HAUYMH NPHKA3HBaba
peakumje uMkoanakasa
 pasiMKyje apoMaTHuHe YIIbOBOJIOHHKE, APOMATHYHOCT, XOMOJIOrH
pen
OGjacHm CTPYKTYpY H CBOjCTBa GeHseHa
HaBe/le NPE/ICTABHUKE W NIPUMEHY apOMATHUHHX YIJbOBOJOHHKA
0GjacHu eeKTPhHIHY apOMaTHUHY CYNCTHTYLH]Y
00jacHK HAYMH Ha KOjH Ce MPHKa3yje XOMOJIOrH HH3, HOMEHKIIATypa,
CBOJCTBA M PEAKLIMje XaNOreHHX 1ePHBATA YTIbOBOJOHHKA

.

o ApOMATHUHH yTIbOBOJOHHLI:

* XajloreHu 1epUBaTH YrbOBOJIOHHKA.

Oprancka jeanmena ca
KHCCOHMKOM

Bexbe: Bewxo

* H3BEIe eKCIePHMEHTE 100Hjarba H HCTTHTA CBOJCTBA: o Askauu, 106Hjare 1 CBOjCTBA;
- ankana « AlikeHu, 100ujarbe 1 CBOjCTEA;
- anKkeHa o AJIKHHH, I06Hjatbe M CBOJCTBA;
- ankuma « Jvenu, 1o6ujabe u crojcTBa;
- wena « Betsen u TostyeH, cBojeTsa;
- Oen3eHa u TolyeHa « Hadrranen, ceojcrsa;
- HaQraneHa o Cunresa eTuadpomusa.

* M3BE/IE CHHTE3Y eTHIOpoMMaa

Teopuja: Teop)

» 0GjacHHu akoXoJie, HOMEHKJIATYpY, Npukake (opMmysiama n0Gujarbe o AJIKOXONH;
1 06jacHy (M3MUKa M XeMHjCKa CBOJCTBA AIKOXOJIA o DeHonu;

* onuie eHose, HOMEHKIATypy, NpuKake GopMyaama 106Hjatbe 1 o Erpu;
oGjachm (u3MuKa W XemHjcKa CBOjCTBa deHona o Angexuam;

© ONHULLE A/ZIEXH]IE M HAUMH IPHKA3HBaKba HOMEHKIIATYpe * Keronn;

« objachy KaKo ce nprkasyje hopmysiama 10GHjatse 1 pushuka 1
XeMHjcKa CBOjCTBA ajlieXHa

o 0GjacHH 1ITa Cy KETOHH, HOMEHKIATYpY, KAKO Ce NpHKasyje
(opmyiama BHXOBO 10GHjatbe, Kao M (pH3MUKA M XeMHCKa CBOjCTBA

 0GjacHy LITa Cy eTPH, HOMEHKIIATYPy H HXOBA CBOJCTBA

« OMHILLIC OPraHOMETATHA JeIMH:CHbA MATHE3HjyMa

« oBjachu KapGOKCHITHE KHCeTMHe, HOMEHKAATYPY H dH3MuKa
cBoOjcTBA

« onue HauHH Ha Koju ce dopmyaama npHKasyje 10Gujatbe u
XeMHjcke peaktuje 3acuhenix MOHOKapGOKCHHHX KHCeHHa

 HaBesie MoZieTy MM

« oBjacu 0GHjatbe U CBOJCTBA CYTICTHTYHCAHUX KHCEHHA

pasuKyje NPeACTaBHHKE CYNCTHTYHCAHHX KHCEIHHA

o OpranoveTatHajeAMILeIba MarHesHiyMa;

o KapGokewmexHcenmne;

o JlepuBaTH KapGOKCHTHHX K
o Jlunuam;

o CyncruTyHcane KucesmHe.

HCeTMHa;
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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:


 


1)


 


Решењем


 


о 


усвајању


 


стандарда


 


квалификације


 


„Техничар


 


штампе” 


(„Службени


 


гласник


 


РС


 


–


 


Просветни 


гласник”,


 


број


 


19/20);


 


2)


 


Решењем


 


о


 


усвајању


 


стандарда


 


квалификације


 


„Техничар


 


за


 


заштиту


 


животне


 


средине”


 


(„Службени


 


гласник


 


РС 


–


 


Просветни


 


гла


-


 


сник”, број 19/20);


 


3)


 


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”.


 




1      

 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   Р АВИЛНИ К       o   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:   1)   Решењем   о  усвајању   стандарда   квалификације   „Техничар   штампе”  („Службени   гласник   РС   –   Просветни  гласник”,   број   19/20);   2)   Решењем   о   усвајању   стандарда   квалификације   „Техничар   за   заштиту   животне   средине”   („Службени   гласник   РС  –   Просветни   гла -   сник”, број 19/20);   3)   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”.  

