2. aIlIJTAH HACTABE U YYEIbA TEXHUYAP 3A OIIEPATUBHY ®OPEH3HUKY 3a peanuzanujy y mkoJckoM CHCTEMY

I PA3PE] II PASPE]L 111 PASPE/L IV PA3PE/] YKYIIHO ¥
HeJleJbHO roJuimbe He/le/bHO roJuIImbe HeJleJbHO ToU LI HeJleJbHO TOU LI roauiume
T|B|IIHl T |B|IIH| b T |B|IIH T BIIIH B| T |B|/IIH| T B/IIH|B| T |B|IIHl T (B{IIHB| T B|IIH | b
A2: OBABE3HHA
lcTPyuny nPEqMETH 55 170|170 0] 7 |6] 6 245 1210(222|60| 5 |2|12| 175 [70|444(60] 2 | 2 |12 | 64 |64|408|60] 782 (514| 1074 |270] 2640
 [OmuuTa n feoprasicica 33 102 |102 30 102 {102 30 | 234
xemuja
2 |TexHHMYKO LpTame 2 68 68 68
3 |Texuuonoruja marepujanal 2 68 68 68
4 |EnexrporexHuka 1 35 35 35
5 |Anamutnuka xemuja 2 |2 70 |70 70 |70 140
g [Opraucka xemuja ca 2 |2 70 |70 70 |70 140
OroxemujoM
Mukpoouonoruja 2 70 70 70
8 |Dopensnuke TexHoMOTHjE 2 70 70 70
9 |Puznuxa xemuja 3 |2 105 (70 105 | 70 175
10 [Tpacomnormja 2 70 70 70
(OcHoBe
11 |xpuMHHATUCTHYKE 2 64 64 64
TeXHUKE
12 |[IpakTruHa HacTaBa 60 6 222| 60 12 444 | 60 12 40860 1074 | 240| 1314
13 [lIpemy3eTHUIITBO 2 64 64 64
|62: U3BbOPHU
PEAMETH 2 70 2 70 2 64 204 204
M36opHu penmer
2 | npema nporpamy 2 70 2 70 2 64 204 204
06pa3zoBHOT TpoduIa
7 245 5 175 2 64 782
YkynHo A2+B2 55 170|170 90 (9%) 6| 6 (315%) 210(222| 60 7% 2|12 (245%) 70| 444 | 60 (4%) 2 |12 (128%) 64408 (60 (986%) 514| 1074 |270| 2844
[YkynHo A2+B2 10 430 19 (21%) 737 (807%) 19 (21%) 749 (819%) 16 (18*) 668 (732*) 2640 (2844%)




2.6 IIJTAH HACTABE U YYEIbA TEXHUYAP 3A OITEPATUBHY ®OPEH3UKY 3a peanu3anujy npemMa 3aKoHy 0 1yaJHOM 00pa3oBamby

1 PABPE[ 11 PASPE]] 111 PABPE[ IV PASPE]] YKYIIHO
Hele/bHO TOHIbE Hele/bHO TOUIbEe He/leJbHO roAHuIIbe He/leJbHO roAuuImbe roAHUIIbEe x
B |[VKP| T B |[YVKP| B| T |B|YKP| T B (YVKP|B| T | B |VYKP| T B|YKP| B| T | B [VYKP| T B [YKP| b T B | VKP | b
A2: OBABE3HU CTPYYHU
[nPEAMETH 5 170 | 170 9] 7 (6| 6 245 (210|222 (60| 5 2 | 12 175 |70 444 (60| 2 | 2 | 12 64 [64]|408| 60| 782 |514| 1074 |270] 2640
1 [Qnuura nneopraicka 3 102 | 102 30 102|102 30 | 234
xemuja
2 |TexHHYKO LPTamHE 2 68 68 68
3 |Texuuomnoruja marepujana 68 68 68
4 |Enextporexmuka 1 35 35 35
5 |Aramurnuxa xemuja 2 |2 70 70 70 70 140
g |Oprascka xemuja ca 2 |2 70 | 70 70 |70 140
Oroxemujom
7 Muxpobuonoruja 2 70 70 70
8 |Popensutke Texnonoruje 2 70 70 70
9 |Puznuxa xemuja 3 2 105 |70 105 70 175
10 |Tpacomoruja 2 70 70 70
11 |OcHoBe KpMHHATICTIKE 2 64 64 64
TexHiKe
12 |[IpaxkTtnuna HactaBa 60 6 222 | 60 12 444 | 60 12 408 | 60 1074 [240| 1314
13 |lpeny3eraumrso 2 64 64 64
|62: U3BBOPHU TIPEJIMETH 2 70 2 70 2 64 204 204
11360pHH npeMeT pema
2 |oporpamy 06pa3oBHOT 2 70 2 70 2 64 204 204
npodmita
. 245 5 175 2 64 782
Ykynno A2+B52 5 170 | 170 90 |7 (9%)|6| 6 (315%) 210|222 | 60 7% 2 | 12 (245%) 70| 444 | 60 @) 2 | 12 (128%) 64| 408 | 60 (986%) 514| 1074 | 270| 2844
Ykynno A2+B52 10 430 19 (21%) 737 (807*) 19 (21%) 749 (819%) 16 (18%) 668 (732*) 2640 (2844%*)




Jlncra H300pHUX MpeaMeTa MPeMa MPorpamMy 00pa3oBHOT npoduia
Po JIucta u300pHUX TIpeaMETa PA3PE/L

PHHX TP I [ 0o | 1 IV
CTpy4Hu npeavMern
1. BesbemHOCT U 3/1paBibe HA paxy 2
2. TeXHOIOIIKE OIepanuje 2
3. [Tpumena pauyHapa y GopeH3HuIH 2
4. | OnpxuBu passoj 2
5. OCHOBH KBaJIMTETa 2
6. OcHoBH O6uomeTpuje 2

Ocranu 06aBe3HH 00 1UIIU 00PA30BHO-BACIIUTHOT Pa/ia TOKOM LIKOJICKE o uHe

I PA3PE/] II PA3PE]] III PA3PEJL IV PA3PE]] VYKVYIIHO
JacoBa JacoBa JacoBa JacoBa JacoBa

Yac o1e/beHCKOT CTapelinHe 68 70 70 64 272
Honatau paxg * 1o 30 1o 30 1o 30 1o 30 no 120
Honyucku pan * 1o 30 1o 30 1o 30 1o 30 o 120
IIpunpemsun paxg * 1o 30 10 30 1o 30 10 30 1o 120

*AKO ce ykaxe rmorpeba 3a OBUM OOJIHIIIMA paaa

®aKyJTATUBHU 00JUIH 00PA30BHO-BACIIHTHOI Pa/ia TOKOM IIKOJICKe FOIHHE M0 pa3pequMa

I PABPE] II PABPE] III PA3PE]] IV PA3PE]]
JacoBa JacoBa 4acoBa 4acoBa
. JI0 5 HacTaBHHUX JI0 5 HacTaBHUX
Exckyp3uja 1o 3 nana o 5 mana ama ana

Jesuk JApyror HapoJia Ujin HAallMOHAJTHE MAalkbUHE Ca CJIECMCHTHUMA HATUOHAJIHE KYJITYpPE

2 yaca HeAEeJbHO

Tpehu cTpanum je3uk

2 yaca HeAEeJbHO

Jpyru npenmern *

1-2 yaca HeEJLHO

CrBapanayke u cI000JHE aKTHBHOCTH YUCHHKA (XOp, CEKIUje H APYTO)

30-60 yacoBa roauIImHe

JpyiTBeHe akTUBHOCTU — YUEHUUYKH TapJaMeHT, YUEHHUKE 3a][pyre

15-30 yacoBa roguIIme

KynrypHa v jaBHa IeaTHOCT IIKOJIE

2 pagHa maHa

*[lopen HaBeIeHNX MpeAMETa IIKOJIa MOJKE J1a OpTraHu3yje, Y CKIIaAy ca OmpeieshebiMa YICHHKA, (paKyITaTHBHY HaCTaBy M3 IpEAMETa KOjU Cy YTBp)eHH HACTaBHUM IUIAHOM JIPYTHX
00pa30BHUX NpOodIIa HCTOT W APYTOT MOAPYYja paaa, Kao M Y HACTABHHUM INTAaHOBHMA TUMHA3Hj€, HIIH 10 TPOrpaMHiMa KOjH Cy IPETXOIHO JOHETH.




OCTBapHBane IIKOJICKOI' IMporpamMa mo HeaeJama

I PA3PE] Il PA3PE] 11l PA3PE]] IV PA3PE]
PaspenHo-4acoBHa HACTaBa 34 35 35 32
MenTopcku paj (HacTasa y GIOKY, Ipakca) 3 2 2 2
OGaBe3He BAHHACTABHE aKTUBHOCTU 2 2 2 2
Marypcku ucmur 3
VYKyIHO pagHuX Helesba 39 39 39 39
Ilonena oge/bema y rpyne 3a peaju3anujy y HIKOJCKOM CHCTEMY
roAMIIBY (HOHJ YacoBa 600 [TotrpebHO
aspe TpEMET/MOTYIT elfmia AHTaxOBAILE
paspern pen 1y sexbe paKkTHYHA HagTaBa y zﬂ{ e z ronohHOL
Hacrasa oKy pymi = A HCTaBaHUKA
Oriira 1 HeOpraHcka XeMuja 102 30 15 na
I TexHUYKO IpTarbe 68 15 *
[IpakTryHa HacTaBa 60 10 na
AHanuTHYKA XeMHja 70 15 na
I Oprancka xeMHja ca OHOXeMHjOM 70 15 na
Muxkpobuooruja 70 15 na
TpakTHyHa HACTaBa 222 60 10 na
i Du3HYKa XeMHja 70 15 na
IpakTHyHa HACTaBA 444 60 10 na
v [IpakTryHa HacTaBa 408 60 10 Aa
[Ipeny3eTHUIITBO 64 15 *




Ilonesia ofnesbema y Ipyne 3a peajin3anujy 1no 3aKoHy 0 AyaJJHOM 00pa3oBamby

roauimku GoHT YacoBa . ITorpebGHO
opoj AHraKOBambEe
paspen mpeAMeT/ MOyt BexOe YKP Hag;g::;l’ y Z:;;{Elfa;(l) moMohHor
HCTaBAHUKA
Omura ¥ HEOpraHCcKa XeMuja 102 30 15 *

I TeXHMYKO [pTambe 68 15 *
[pakTryHa HACTABA 60 10 *
AHanuTHYKa XeMuja 70 15 *

’ Oprascka xeMuja ca GHOXEMHUjOM 70 15 *
MukpoGuosoruja 70 15 *
IpakTi4Ha HACTABA 222 60 10 *

" DuznyKa XeMuja 70 15 *
IpakTHYHA HACTABA 444 60 10 *

Vv [IpakTuyHa HacTaBa 408 60 10 *
[Ipeny3eTHUIITBO 64 15 *




b1: OBABE3HUM CPYYHU IIPEJIMETH

Hasus npenmera:

OIIIITA 1 HEOPTAHCKA XEMHUJA

logummy Gouxa yacosa:

teopuja: 102 BexxOe: 102 IpakTU4yHa HacTasa: 0 610k HacTaBa: 30

Pazpen:

NnpBHU

LlupeBu yuemwa:

- VYno3HaBame ca OCHOBHUM XEMHjCKHM ITOjJMOBHUMA U ITPOMEHaMa, MpolecuMa 1 3aKOHUTOCTHMA KOja Cy HEONXOHE 33 pa3yMeBambe U
TyMademe 1ojaBa y NpUpoau;

- YouaBame 3Hauaja eJeMeHaTa i HEOPTaHCKUX jeIHbEHha Y )KUBOTY, MOTYNHOCT MpUMeEHe y WHAYCTPHjCKO]j IPAKCH U FBIXOBOM YTHUIIA]Y
Ha YOBEKa U KMUBOTHY CPEIHHY;

- OcmniocobsbaBame 3a MPUMEHY TEXHUKA pajia y 1abopaTopuju U pa3Bujame BEIITHHA U HaBHKa Koje he yuenuuma omoryhutu na ce
yKJbyue y pa;

- Ocnoco6sbaBame 32 CaMOCTAJIHHM CTBApAJIauKU €KCIIEPUMEHTAIHU Pajja U CIIOCOOHOCTH MOBE3UBamba TEOPH]jE ca IPaKcoM U popMHUpame
MPABHJIHOT OJHOCA ITpeMa paiy;

- Pa3Bujame cMmmca 3a OpraHn30BaHM Pajl, TAYHOCT, CHCTEMAaTHYHOCT, YPEIHOCT, ONPE3HOCT M €KOHOMUYHOCT;

- Pa3Bujame aHATUTHYKOT MUIIUBbEHHa, JIOTHYKOT 3aKJbYUNBaba M POAYOIbHBabe HHTEICKTYaIHE Pal03HAIOCTH;

- PasBujame HaBuka yueHuka koje he nqompuHocuTH yHanpehuBamy M 3alITUTH KUBOTHE, pajiHe CPEAMHE, 31paBba YOBEKa M HETOBOT
OKpYKeHa.

MO ncxoamn NPENOPYYEHU CAAPXAJU / KIbYYHHU IOJMOBH
[lo 3aBpuIeTKY MOJyna y4eHUK he OUTH y cTamy 1a: CAJIPKAJA
Teopuja: Teopuija:
® CHIpOBOJM Mepa JIMYHE 3alITHTE, 3alITHTE HA paay | 3aluTHTe )uBoTHE | ® KpaTak ucropujat xemuje;
cpeauHe * Marepuja u CyICTaHIIA;
® o0jacHM 3Ha4aj XeMHje Kao HayKe * Cwmellle, €JISMCHTH U JeIULEHA;
® pasziuKyje eleMeHTe, jeIMbHEmha, CMEeNIe, YUCTE CYTICTAHIIE * Owu3nuKa 1 XeMHUjCKa CBOjCTBa CYIICTAHIIH;
® pasnukyje (U3MYKa U XeMHjCKa CBOjCTBA CYIICTaHIU * Cumboinu, xemujcke GOpMyJie U jeJHAUNHE XEMUjCKUX PeaKLuja

Pan y xemujckoj
naboparopuju

® mwmie cuMOoJIe eleMeHaTa U XeMH]jCKe popMmyIie
® OJpeau peaKTaHTe U MPOU3BOJIC Y jeAHAUYMHH XEMH]jCKE PeaKiije 1

CTEXHOMETPH]CKE

KoeuIHjeHTe

Be:xoe: Be:x0e:

® CIPOBOJM EKCIIEPUMEHT Y CKJIaAy ca IpaBUJIMMa MOHAIAkA Y * CnpoBoheme Mepa 3amTure Ha

XEMHU]jCKOj J1ab0paTopHju pany ¥ 3allTUTE KUBOTHE CPEAMHE;

® BOJIM CBOj JIAOOPATOPH]jCKU JIHEBHUK (OETICKH 3araxama U U3BO U * Xewmwujcka taboparopuja. Y ciIoBH paja. PagHo mecro.

3aKJbYYKE Ha OCHOBY JTIOOM]EHUX PE3yIITaTa) OmacHOCTH OJ1 IoBpea u Mepe 3amtute. [IpBa momoh;

® mpuMemYyje Mepe 3allTHTE MPHU Paay Y XeMH]jCKOj J1abopaTopHju * TormoTHH U3BOPH y XeMU]CKOj JabopaTtopuju. 'opusa. OCHOBHU
® npyxu npBy nomoh npubop 3a 3arpeBame. PykoBame rpejHUM TennMma,

® panu ca xemMukanujama, Bogehu pauyHa o BUX0Boj yncTohn U HaunHy | ® Xemukanuje. Yucroha. [lakoBame. UyBame. Pearencu n
MaKOBamba peareHc-0o1e. 3HAKOBH OMACHOCTH — MUKTOTPAMH, O3HAKE




® KOpHCTH XEMHKaJHje Y OHOCY Ha 3HAKOBE ONACHOCTH-TIMKTOIpaMe,
O3HaKe yrmo3opema u obaBemremna (R/S-koqoBe) u y ckinamy ca mruma
MPaBUIIHO NIPUMEHH MTPaBUIIa OJIarama yInoTpeOJbeHIX XeMHUKalja U
peareHaca

yIo3opema u obaseinrema (R/S kogosn);

* Jlaboparopujcku mpubop u mocyhe. [Ipame u onpxaBame
npubopa u mocyha;

* Mepeme Mace CyncTaniu. TexHUUKa, aHATUTHIKA U
€JIEKTPOHCKA Bara;

* Mepeme 3anpeMuHe TeIHOCTH. MeH3ypa, munera, bupera,
MEpHHU OaJToH.

CrtpykTypa aTomMa

Teopuja:

* npukaxe rpahy aroma u oxpenu A, Z, N(p+), N(e-), N(n°)

® pa3luKYyje U30TOIe

® o0jacHu bopoB Mozen aroma

® 00jacHU NIPUHIIAII TAIACHO- MEXaHUYKOT MOJIeJia aToMa

® OnwWIle EHEPreTCKU HUBO, TIOAHUBO U aTOMCKY OpOHTATY

® o0jacHU 3HaYeH-€¢ KBAHTHHUX OpojeBa

® o0jacHM IpaBWJIa U3rPAIHE SICKTPOHCKOT OMOTaYa;

® TpUKaXKe CICKTPOHCKE KOH(HTypallje eJeMeHaTa

® o0jacHu NpUHIUI U3rpaame [leproaHor cucTeMa eneMeHaTa
® omuIe HAaYWMH Ha KOJH Ce TIOBE3Yje eNeKTPOHCKA
KOH(QHUIypalija eleMeHTa ca mojoxajeM eneMmenTa y [lepuoaHom
CHCTEMY eJieMeHaTa

Teopuja:
* I'pabha aroma muzoTormnwu;

* bopos monen atoma;

¢ TanacHO — MEXaHUYKU MOJIE]I aTOM3;

* EHeprercku HUBOU, IOJAHUBOU U aTOMCKE OpOHTae.
KBanTHuH

OpojeBu;

* IIpaBuna U3rpagme eJIEKTPOHCKOT OMOTAYa;

* IIpunuun usrpagme llepuogHor cucrema enreMeHara u
3aKOH

MEPUOANYHOCTH;

¢ TIlose3anoct [leprogHor cuctema ejxeMeHara ca
CTPYKTYPOM €JIEKTPOHCKOI OMOTaya.

Be:xoe:

® J1a0OpaTOPHjCKUM UCITUTHBAKBEM JOKaKE (PU3NYKA M XEMH]jCKa
CBOjCTBA CYNCTaHIIN

® MpUMEHHU OCHOBHE (PU3UYKO-XEMU]jCKE METOJIE MPHITUKOM Pa3/iBajama
CYTICTAHIIH U3 CMeIIIe

® MpelCTaBH XEMHjCKUM jeIHAaYMHAMa U3BPIICHE peaKiyje CHHTE3E,
aHaJm3e

Be:xoe:

* Curmeme, pacTBapame, TAT0KEHE,

JIeKaHTOBame, QUITPHpAmE, BAaKyyM- (QUITPHPAbE, HCTIUPAHE;
* JlecTnnammja ca BOJCHHM H Ba3IylIHUM XiahemeM;

* Ekcrpakuuja.Kpucranuzamuja. CyGnumanyja.

THUIOBM XeMHUjCKUX Be3a

Teopuja:

® oOjacHu eHeprujy joHu3anyje, aQUHUTET IpeMa eJIEKTPOHY U
€JIEKTPOHETaTUBHOCT

® o00jacHH Kako ce MEHajy eHepruja joHusanuje, ahuHUTeT IpemMa
€JIEKTPOHY H €JIEKTPOHETATUBHOCT Y TPYITH U TIEPUOTU

® omnwile eNeKTPOHCKe KOH(UTypalyje eneMeHara i lbHXOBUX jOHA
® o0jacHM KapakTep Be3e Yy 3aBUCHOCTH O] pa3JInKe peslaTHBHE
CJIEKTPOHETATUBHOCTH

® onwMIile HACTajarbe JOHCKE BE3€ Ha Pa3IMYUTUM PUMEPHUMA;

® HaBeJ/ie CBOjCTBA JOHCKUX jEANI-CHa

® o0jacHM HacTajamke KOBaJICHTHE Be3e Mpema JIyHCoBOj OKTETHO]
TEOPHUjH Ha PA3THMIUTHM IPHMEPUMA, K0 U MOJApHY U HEIOJIAPHY
KOBQJICHTHY BE3Y

® onwmuie HACcTajarme KOBAJCHTHE Be3€ peMa TEOpPHjH BaJICHTHE Be3€ Ha

Teopuja:

* Emnepruja jonusauuje; AQUHHUTET IIpeMa eJIeKTPOHY;
EnexrponeraruBHoOCT;

* JoHcKa Be3a;

* CBojcTBa JOHCKHUX jenumeba; KoBanentHa Besa -JIyncosa
OKTETHA TEOpHja BaJICHIIE;

* KoBanenrtHa Be3a - Teopuja BaJleHTHE Be3e;

* CBojCcTBa KOBAJICHTHUX jeIUbCHHa; JJMTIONHN MOMEHAT 1
MOJIAPHOCT MOJIEKYJIa;

* Mehymonekyscka AejcTBa 1 BOJOHUYHA BE3a;

¢ KoopauHaTuBHa Be3a; MeTaniHa Be3a.




Pa3ITMYUTUM IPUMEPHUMa, Ka0 ¥ CUTMa M T Be3y

® HaBeJle CBOjCTBAa KOBAICHTHHX jeIHHCHHA;

® onwule JUMOJIHA MOMEHAT U OAPENIU IOJIAPHOCT MOJIEKYJIa Ha OCHOBY
HETOBE CTPYKTYpe

® obOjacHu MeljyMOJIeKyJICKa JIejCTBa, BOJOHUYHY Be3y, IPEICTABU HAYUH
FEHOT HAaCcTajamka U FheH 3Ha4a] y MPUPOTHUM CHCTEMUMA

® o0jacHM KOOPAMHATHBHY Be3y M MPEJICTaBU HAUYWH HEHOT HACTajamba

® omuIIe METaNHy Be3y M MPEIBUIN KaKO CE MEHajy CBOjCTBA METala Yy
3aBUCHOCTH 0J1 Opoja BaJIeHTHHX eJIeKTpoHa u noJoxkaja merana y IICE

Bexoe:

® OJpeau pa3UKy jOHCKHMX U KOBAJICHTHHX jeIUI-CHa HA OCHOBY
EUXOBHX CBOjCTaBa

® ymopead PeakTHBHOCT METala y OJHOCY Ha meros monoxaj y [ICE

Bexoe:
* lcnuruBame CBOjCTaBa jOHCKUX U KOBAJICHTHHX jSIUIHEHHA.
* HcruTuBame cBOjcTaBa MeTaia.

XeMHjCKU 3aKOHU

Teopuja:
® 00jacHH XeMHjCKE 3aKOHE

® W3BOJAM pavyH [03HaBajyhu xemujcke 3aKoHe

® objacHu MoJI, ABOraipoB Opoj YecTHIla, OPOJHOCT YECTHUIIA, MOJIAPHY
Macy ¥ MOJIapHY 3alpEMHUHY

® W3BOJY PavyyH Ha OCHOBY MOJIa, MOJIAPHE Mace U MOJIapHE 3alpeMUHE

Teopuja:
* JlaBoa3jeoB 3aKoH;

¢ IIpycTOB 3aKOH;

* JlanToHOB 3aKkOH ¥ [laJITOHOBA aTOMCKa TEOpHja;

* T'ej JIucakos 3axoH;

* ABorajipoBa MOJIEKYJICKa TEOPH]a;

* Mou, MoNapHa Maca MoJlapHa 3aIlpeMUHa;

* IIpopauyHu Ha OCHOBY MOJIa, MOJIapHE Mace 1 MOJIapHe
3anpeMHuHe.

Be:xoe:

® pelaBa 3a3JaTake U3 XEMHjCKUX 3aKOHA
® poBepaBa XEMH]jCKE 3aKOHE:

—3aKOH 0 OfIpXKarmy Mace,

—3aKOH CTaJTHHUX MacE€HHX OJHOCA,
—3aKOH YMHO)KCHI/IX MaCCHUX OJHOCA U
—3aKOH CTATHUX 3alPEMUHCKUX OJIHOCA
® periaBa 3aJlaTKe U3:

—MoJ1a,

—MOJIapHE Mace U

—MOJIapHE 3alpEMHUHE

Bexoe:

* XeMHjCKH 3aKOHU - padyyHCKe BEeXOe;

* [IpoBepa XeMHjCKHX 3aKOHA: 3aKOH O OJIp)Karby Mace, 3aKOH
CTaJIHUX MaceHUX OJIHOCA, 3aKOH YMHOXKEHUX MAaCCHUX OJIHOCA,
3aKOH CTATHUX 3aIPEMHHCKUX OJTHOCA.

N3pauyHaBama Ha OCHOBY
XeMH]jCKHX (opMyJia u
XEMU]jCKUX jeTHAaUnHA

Teopuja:

® obOjacHu HauMH onpeliBara MPOIIEHTHOT cacTaBa eJeMeHaTa y
jeIbEebY

® ONUIIC HAYHMH U3padyyHaBamka KOJIMYMHE €IIeMEHATA Y 1aT0j KOJTHYUHU
jeIuIbCHha Ha OCHOBY XeMHjCKe (hopMyJie

® o0jacHu oapehuBame GopMyIie jeINHCHha Ha OCHOBY IIpopadyHa

® 00jacHM HA4YMH HU3BOljema MpOopadyHa Ha OCHOBY XEMH]CKHUX jeHaUYNHA
ca YMCTHUM CYIICTaHI[aMa | CYTICTaHI[aMa KOje caJipike MpuMece

Teopuja:

* H3pauyHaBame MaceHOT yjena

® eneMeHara y jeNbelhy Ha OCHOBY XeMHjcke (popmyiie;

* U3pauyHaBame KOJMYMHE CIEMEHTA Y 1aTOj KOJTUUNHH
jenumeha Ha

® OCHOBY XeMHjCKe hopMyIIe;

* TlocraBibame xeMHjcke GopMyIie;

* CTeXHOMETPHjCKH NMPOPaYyH HA OCHOBY jeJHAYMHA XEMH]CKUX




® peaxmja ca YHUCTHM CYIICTaHIaMa,
* CTexuOMEeTpPH]jCKH MPOPadyH Ha OCHOBY jeTHAYMHA XEMH]jCKIX
* peakiyja ca CyIncTaHlama Koje caapike puMmece.

Bexoe:

® ojpenu MPOLEHTHH CAaCTaB KPUCTATHE BOJIE Y KPUCTATIOXUAPATY U
eMIUIPHjCcKy HOpMYITy KpUCTaITHE COIH

* oapenu GpopMmyIy jenum-emha Ha OCHOBY ITpOpadyHa

® padyHa Ha OCHOBY je[THAYMHA XEMHjCKHX PEaKIifja ca YACTUM
CyICTaHllaMa U CYICTaHLlaMa Koje caJipiKe mpuMece

Be:xoe:

* OppehuBame NPOLIEHTHOT cacTaBa KPUCTAIHE BOAC Y
KpUCTAIOXUAPATY U oJpehuBame eMnuprjcke GopMmyIie KpucTaHe
cony;

* CTexuOMEeTpPHjCKH NMPOPadyH Ha OCHOBY jeTHAYMHA XEMH]jCKIX
peakiyja - pauyHCKe BexOe.

I[I/ICHQPSHI/I CHUCTEMH

Teopuja:

¢ omnuile JUCIEP3HU CUCTEM

® pasnuKyje BpPCTe U CBOjCTBA AWCIIEP3HUX CUCTEMA

® o0jacHH pacTBOPJBUBOCT, PACTBOP, PACTBOPEHA CYIICTaHLa, pacTBapay
® o0jacHM HA4YHMH U3BOhema MpopavdyHa Ha OCHOBY PacTBOPJHHBOCTH
CYIICTaHLIIX

* o0jacHH MaceHH ye0 pacTBOpa U HaYMH IIpopadyHa MaceHor yzaenia
CYIICTaHLIIX

® 00jacHM KONMYMHCKY KOHIICHTPAIIH]jy pacTBOpAa M HAYWH U3padyHaBamba
KOJIMYMHCKE KOHIEHTpPaLUje pacTBopa

Teopuja:

* [lojam 1 mojena TUCTIEP3HUX CUCTEMA;

* Konoumau pactBopu. CycreHsuje u eMym3uje;

* IlpaBu pactBopu. PacTBOpspUMBOCT U H3padyyHaBama HAlOCHOBY
® PacTBOPJHMBOCTH CYIICTAHIIC;

* Macenu yJieo pacTBOpa;

* H3padyyHaBame MaceHOT yJieNa pacTBOpa;

* KonuunHCKa KOHIICHTpaIlMja pacTBOpa;

* H3pauyHaBame KOJIMYMHCKE KOHIIEHTpALje PacTBOPA.

Bexoe:

® HCIHTa CBOjCTBA KOJIOMTHHUX CUCTEMA

® WCIHWTa CBOjCTBA CYCIIEH3Hja M eMyJi3Hja

® WCIUTa CBOjCTBA ITPAaBUX pacTBOpA M MPUIPEMH HezacuheHH, 3acuheHn
u ripezacheHu pacTBop

® oj/ipelli pacTBOPIJLUBOCT CYTICTAHIIN Y 3aBUCHOCTH OJ TEMIIEPAType

® BpIIM MPOpadyHe U3 MACCHOT yela U KOJMYUHCKE KOHIIEHTPAaIIHje

® [puIpeMa pacTBOpe TayHO oApeleHor MaceHor yaena

® [puIIpeMa pacTBope TayHO ojpeleHe KOJTUUMHCKE KOHLIEHTpAlHje

Be:xoe:

* Konounnu cucremu. CycrnieHsuje u emynzuje. [IpaBu pactBopu;
* [lpunpemame pactBopalogpeheHor maceHor yxena;

* [lpunpemame pactBopalogpeheHe KOTMUMHCKE KOHLICHTPAIIH]e

Knacuduxkaiyja u
HOMCHKJIATypa
HEOPTaHCKHX jCHIbCIha

Teopuja:

® o0jacHu HauMH KJIacU()UKAIM]e HEOPTAaHCKUX jESAHIbEHha

® onwile HA4YMH KaKo Ce J1a]y HA3UBU HEOPTAHCKUM jeIHbEHHMa

® o0jacHM Kako ce nuity GopMyJsie HEOPraHCKUX jeANbEeHha XEMHU)CKUM
jeaHaynHama

® onwmule Kako ce IPeICTaBibajy OCHOBHE pPeaklyje 3a Jo0ujame
HEOPraHCKHX jeIUbCHa

® HaABOJW OCHOBHA CBOjCTBA HEOPTAHCKUX jCIUIHCIHA;

® ommie Kako ce MPeICTaBihajy peakiije HeyTpaanu3alnje XeMHUjCKUM
jemHauynHaMa

Teopuja:

* HeopraHcka jequmerma 1 nojena.

* Xuapuau-mnojesna, HOMEHKIIATypa, 100ujamke U CBOjCTBA;
* Okcuau-mozesia, HOMEHKIaTypa, 1001jame ¥ CBOjCTBRA;
* KucenuHe-mosena, HOMEHKIATypa 100Mjamke U CBOjCTBA
* base - mojena, HOMEHKJIATypa

* nobujame U cBOjcTBA. AMPOTEPHH XUIPOKCH N,

* Coum- mojzena, HOMEHKIIaTypa JoOHjambe U CBOjCTBA;

* Heyrpanmm3aimyja.




Be:xoe:

® nobwuja OKCHIE U UCIINTYj€ BUX0BA CBOjCTBA

® no0uja KUCEeNMHE U UCIIUTYje lUXOBa CBOjCTBA

® nobuja 0a3e U UCIIUTYje HUXOBA CBOjCTBA

® nobuja aMmpoTepHE XUIPOKCUIIC U UCTTUTY]E BUXOBA CBOjCTBA

® nobwuja CONM M UCTIUTYjE FHIXOBA CBOjCTBA

* nobwuja mpemnapar U BpIIN OATOBapajyhu mpopadyH 3a u3padyHaBame
pHUHOCa

Bexoe:

* Oxcunu, nodujame, CBOjCTBA;

* Kucenune, nobujame 1 CBOjCTBa,

* Xuapokcuau, 1o0ujame 1 CBOjcTBA. AMPOTEPHHU XUIPOKCHUIY,
* Conu, noOHUjame U CBOjCTBA.

TomnotHu eexTH y
XEMUjCKUM peaKiyjama

Teopuja:

® o0jacHM EHTAIIHUjy PEaKIlHje, CHTAIIHN]Y CTBapama jeINbEHha U HAUHH
MpeJicTaBbaka ca 0JIroBapajyhnM o3Hakama

® HaBeJe IpUMepe er30TepMHE U CHIOTEPMHE PEakiije U J1a Ha OCHOBY
BPETHOCTH MTPOMEHE SHTANHje 00jacCHH HadWH ojJpelhuBama 1aa i ce Ipu
HEKOj XeMH]jCKOj peakilvju TOIUIOTA MTPUMa WIIH OTITYIITa

® o0OjacHM XeCOB 3aKOH

® pasiuKyje TSPMOXEMHjCKY jeTHAYMHY M U3BOHECHE OCHOBHUX
W3padyHaBama Ha OCHOBY TEPMOXEMH]CKHX jeTHAYNHA

Teopuja:

* Enranmuja. Er3orepmMHe u eHIOTEpMHE peakiiyje;

* TepMmoxemHujCKe jeJHAUMHE. XECOB 3aKOH;

* I3padyyHaBama Ha OCHOBY TEPMOXEMHU]CKHX jeTHAYHHA.

Bexoe:
® u3BeJe MpopadyH Ha OCHOBY TEPMOXEMH]jCKUX jeTHAYMHA
® JWCIHTA CBOjCTBA TEPMOXEMH]CKUX pPeaKiiyja

Bexoe:
* ErsorepmHe U €eHIOTEpMHE peaKifyje.

Bp3una xemujcke
peaximje 1 XeMujcKa
paBHOTEkA

Teopuja:

® o0OjacHM Op3MHY XEMUjCKe peaKilvje U Ha4lH MKcarba n3pasa 3a Op3uHy
XEMH]jCKE peaKiiuje

® Hapene GakTope KOju yTU4y Ha Op3uHY XeMHUjCKE peaKiyje

® 00jaHM 3aKOH O JIejCTBY Maca 1 u3pa3 3a Op3uHy XeMHjCKe peaKiifje Ha
OCHOBY OBOT' 3aKOHA

® HaBeJle OCHOBHA M3pavyHaBamba OpP3MHE XEMH]jCKE PEaKIIHje

® pas3iuKyje MOBpaTHE M HETIOBPATHE Peakiiuje

® o0jacHH XeMHjCKy PaBHOTEXKY M U3Pa3 32 KOHCTAHTY PaBHOTEXKE

* HaBejie aKTOpe KOjH yTUIY HA XEMH]jCKY PaBHOTEXY

® oOjacuu Jle lllaTespeoB mpuHIUT

® o0jacHM KakKo ce TToMepa paBHOTEk,a y HEKOM CHCTEMY ca TPOMEHOM
dhaxTopa

® onulIe Ha4YuH nose3uBama Jle [llaresbeoBOr NpuHIIKIA ca IpollecuMa
y HHIYCTPHjU

Teopuja:

* bBp3uHa xeMujcKux mpoiieca;

* VYTHIaj npupoje peakTaHaTa, KOHICHTpAIHje, TeMIepaType 1
KaTanu3aTopa Ha Op3UHYy XeMH]jCKe peaKilyje;

* [loBpaTHe U HEMIOBpATHE PEaKIHje;

* XeMmujcka paBHOTEXKA;

* dakTopH KOjU yTHUUY Ha XeMHjcKy paBHOTexY U Jle lllaTesbeon
TIPHUHIIUIL

Bewxoe:

® [pUKaXKe YTULA] pa3NuIuTHX (akTopa Ha Op3WHY XEMH]jCKE peaKluje
® npuKaxke yTuiaj (akTopa Koju yTHUY Ha XeMHU]jCKY PaBHOTEKY

® pemaBa 3a/aTKe 3a OP3MHY XEMH]jCKE PEAKITH]e U XEMH]jCKE paBHOTEXKE

Be:xoe:

* Bp3unHa xemujcke peaknuje u (akTOpH KOjH yTUUY Ha 1bY;

* Xewmujcka paBHOTEKA U (DaKTOPH KOjU YTUIY Ha BHY;

* bp3nHa XeMHjCKe peakiirje U XeMH]jCKa PaBHOTEKa-paduyHCKH
3aJIallH.




Enexrponmutn. Teopuja
KucenvHa u 6aza

Teopuja:

® 00jacHU eNEKTPOIHUT U HECTEKTPOIUT

® 00jacHU eNEKTPOJIUTHYKY JUCOIUjaIH]y, CTETICH AUCOLHjalUje U
KOHCTaHTY JTUCOIIHjaIje

® OmHMIle TUCOIIH]alUjy KUCEIHHA, 0a3a U COJIM Ha OCHOBY jeJHAYMHE
TUCOIrjaiyje oapehene

KHCeJHe, 6a3e U CONMM U Ha4WH ojipeliBama KOHCTaHTE AUCOIIH]jallnje
*® o0jacHM HaYMH MPUKA3NBamba KACEINHE U 0a3e Ha OCHOBY
MPOTONUTHYKE TEOpH]je

® o0jacHu amdonuT 1 HaBeae nmpumep amponuTa

® 00jacHM HaYMH Ha KOjH Ce MHUIIE jOHCKHU MPOU3BOJI BOJEC U HA OCHOBY
Bera ojipeljyje KOHIeHTpalrja BOAOHUKOBUX U XUAPOKCUIHUX jOHA Y
pacTBopy

® HaBeJle OCHOBHE WHIMKATOPE MOJIEKYJICKE jeTHAaUNHE U TPEJICTABH Y
JOHCKOM OOJIHKY

® MpUKaXe jeJHaYMHaMa XHJIPOJIM3Y COJIM M KaKO XHIposiu3yje oapehena
co

Teopuja:

® ENEKTPONUTH ¥ HECNEKTPOIUTH;

* ENleKTpoauTHYKa AUCOIIH]jalln]a;

* CreneH quconyjanyje. Jaku U cJiabu eIeKTPOJIUTH;
* KoHcraHTa 1uconyjayje;

* ApeHHjycoBa TeopHja KucennHa, 6a3a u coim;

* [IpoTonuTHuka Teopuja KucennHa U 0aza. AMQOIUTH;
* JoHcku npousBoj Boze. pH — BpeaHoCT;

* Nupukaropuy;

* JoHCKe peakiuje;

* Xuzponusa COJH.

Be:xoe:
® 0JIpeNin EIEKTPOIUTE U HEETEKTPOIUTE MEPEHEM TTPOBOAIBHBOCTH
® onpenu pH -BpenHocTu pactBopa

Be:xoe:

* Jaku u cnabu enexrponutu.llpoBoheme enekrpuune cTpyje
* OnpehuBame pH BpenHocTH pactBopa. MHmukaropu;

* Xupoaunsa CoJH.

Oxcnno-peyKIMoHU
poLecH

Teopuja:

® OmnHIIe MPOLEC OKCUIAIN]E U MPOIIEC PeIyKIHje

® 00jacHU OKCHIAIMOHU OPOj, OKCHIAIINOHO U PEIYKIIMOHO CPEJICTBO

® HaBejle HAYMHE Ha KOjH ce ofpelyjy OKCHIanoHn OpojeBH aToMa
eJleMeHaTa y HEKOM jeIMibEhY M aToMa eleMeHarTa y jOHIMa

® HaBeJle HAYMHE Ha KOjU ce oJpelyjy CTEXHOMETPH)CKH KOSDHUIIUjEHTH Y
OKCHJIO - PEIYKIIMOHUM peakiidjama

® HaBeJle eIKTPOXEMHU]CKE MPOLIECE U BbUXOBY IPUMEHY

® 00jacHHU KaKo ce BpIIU M3BOhEHE XeMUjCKE jeTHAYNHE Ha OCHOBY
M0JI0KAaja eJIEMEHTA Y HalIOHCKOM HHU3Y eJleMeHaTa

Teopuja:

* Oxcypanyja u peaykimja.

* Oxcupanuonu 6poj. OKCHIAIMOHO U PEIYKIMOHO CPEACTBO;
* XeMmujcke jeqHaYMHE OKCHIO- PEIYKIIMOHHX MPOIIeca;

* EnexTpoxemujcku MpoIecH;

* Enexrpoxemujcku (HallOHCKH ))HU3 €JIEMEHATA.

Bexoe:

® IIpUKake OKCUI0-PENYKIIMOHE PEaKIfje U yOUeHE TIPOMEHE

® IIpeICTaBU OKCHJIO-PEAYKIIMOHE PEaKIlfje XeMHjCKUM jeTHaunHaMa
® pelraBa OKCHAO-PEYKIHOHE jelHaunHe

Be:xoe:
* OKCHI0-peIyKITMOHH MpoIiecH. EnexTponnsa Boje;
* Jlanujesosa henuja —ranBaHcku crper. HamoHcky HU3 MeTaa.

BooanK, KHCCOHHNK B
BOJIA

Teopuja:

® IpuKaXke jeIHaYnHaMa XEMH]jCKHUX peakiuja 1o0ujame BOJOHUKA

® HaBeJIe CBOjCTBA BOJOHHKA M FheTOBUX jCIHIbCHHA, TPUMEHY U 3HAUA]
® NpUKaKe jeTHAYIHAMA XEMH|CKUX peakilja J001jamkhe KHCECOHUKA

® HaBeJIe CBOjCTBA KMCCOHHUKA M FbeTOBUX jCINILCHHA, IPUMCHY U 3HA4aj
® o0jacHH 3Hauaj BOAE 32 XEMH]y M YOIIUTE 3a )KUBOT KUBUX Ouha

Teopuja:

* BonoHuk, 100Hujame,CBOjCTBA, jeINbCHha, 3Ha4Ya] U IPUMEHA,
* Kuceonuk, mobujame,CBOjCTBA, JeINHCHH-A, 3HAUA) U TIPUMCHA;
* Boga, Haymaxxeme y MPUPOIH, CBOjCTBA, 3HAYA] U IIPHUMEHA.




Be:xoe:

* 1abopaTopHjCKu T00Hje BOTOHHUK

® JCIIMTA CBOjCTBA BOJIOHMKA M HA OCHOBY TOTa M3BE/IC 3aKJbyUakK O
HETOBUM OCHOBHHM KapaKTEPUCTHKAMa

® 1a00paTOPHjCKH J100Uje KUCEOHUK, UCTITUTA HEroBa CBOjCTBA U J1a Ha
OCHOBY TOTa H3BEJIE 3aKJbYYaK O FETOBUM KapaKTEPUCTHKAMa
*eKCTIEPUMEHTAITHO

MIPUKaXe CBOjCTBA BOJIC KA0 TMOJAPHOT pacTBapaya

Be:xoe:

* JloOujarbe BOJIOHMKA M KHUCCOHHKA U UCTTUTUBAE FbUXOBHX
CBOjCTaBa;

* Bojaa kao pactBapad.

Teopuja:

® omuiTa CBOjCTBa MpBe, Apyre u TpuHaecte rpyme [ICE

® 00jacHU KaKo ce jeITHaYMHaMa XEMH]jCKHX peakiyja
MIpeICTaBJkajy HAYWHU JT00Hjarba HATPHjyMa 1 KaJlHjyma

® HaBeJle CBOjCTBA HATPHjyMa M KaJlijyMa lbUXOBUX |SUHCHA,
MIPUMEHY W3HAYaj

® 00jacHU KaKo ce jeITHaYMHaMa XeMHjCKHUX peakiyja IpeacTaBibajy
Ha4YMHHU J00Hjarmba

MarHe3ujyma H Kajlujyma

® HaBeZle CBOjCTBA MarHe3WjyMa M KalllldjyMa U lhUXOBUX jeANCHa,
NpUMEHY U 3Hauaj

® 00jacHU KaKo ce jeIHaYMHaMa XeMHjCKHX peakiivja IpecTaBibajy
Ha4YMHHU J00Hjarba

ATyMHHUjyMa

Teopuja:

* Ommra cBojcTBa eneMeHara npse rpyme [ICE;

* Harpujym u jenumema. Jlobujame,cBojcTBa, 3Ha4Ya] U
NpPUMEHa;

* Kamnjym u jenumema. JloOujame,cBOjCTBa, 3HAYA] H
NpPUMEHa;

* Ommra cBojcTBa eneMenara npyre rpyne [1CE;

* Marue3ujyMm u jenumemna. Jlodujame, CBOjCTBa, 3HAYAj U
NpUMEHa;

* Kanmujym u jenqumema. Jlobujame, cBOjCcTBa, 3HAUa) U
NpPUMEHa;

* Ommra cBojcTBa eneMeHnara Tpunaecte rpyne [1CE;

* ATyMUHHjYM U jeIUbCHA;

* JloOujame alyMUHHjyMa U BETOBHX jeIME-CHha, CBOjCTBA,

Merain ® HaBeJIe CBOjCTBAa AyMUHUjyMa U HEroBa jeINbEba, IIPUMEHY U 3Hayaj U IPUMEHa;

3HAYaj * YTunaj aryMUHUjyMa U HErOBUX jEUbCHA HA )KUBOTHY

® o0jacHu yTHIla] aTyMUHHUjyMa U HETOBUX jeINCHA Ha dKUBOTHY CpenuHy.

CpeauHy

Bexoe: Bexoe:

® SKCIIEpPUMEHTAITHO MCITUTA CBOjCTBA HATPUjyMa M Kalnjyma U Ha * McniuTrBame CBOjCTBA HATPHjyMa, KAJIHjyMa ¥ FlbUXOBHX

OCHOBY TOTa M3BeJI€ 3aKJbY4aK O lbUXOBOj PEaKTHBHOCTHU H jeIvmbemha;

CBOjCTBUMA HbMXOBHX jESIHIGCHA * McnuTHBame CBOjCTBA

® eKCHEPUMEHTATHO MCIIUTA CBOjCTBA MAarHe3njyMa M KalllijyMa 1 Ha MarHe3ujyMa, KajlijyMa U lbUXOBHUX jeIUbCHHA;

OCHOBY TOTa H3BeJI€ 3aKJbY4aK O FbUXOBOj PEAKTHBHOCTH H * McnuTrBame CBOjCTBA

CBOjCTBUMA HbHXOBHX jEIHHCHHA ATYMHHUjYMa U FETOBHX jE/IHIHCIHA.

® SKCHEPUMEHTATHO UCIIUTA CBOjCTBA AIlyMHHHUjyMa M HA OCHOBY

TOTra M3BEJIE 3aKJbY4aK O lerOBOj PEaKTUBHOCTH M CBOjCTBHUMA

bETOBHX jeTUCHA.

Teopuja: Teopuja:

® ONIITa CBOjCTBA YETPHAECTE, IIETHACCTE, MIECHACCTE M CETaMHACCTE * Ommra cBojcTBa enemMeHaTa yerpHaecte rpyme I[1CE;
Hemeranu rpyme IICE * VIJbCHUK U jeIUHCHA;

® IpuKaXke jeIHAYNHAMa XEMH]jCKHUX peaKiyja HaYrMHU 100Hujama
YIJbCHHKA, CHJIMLIMjyMa U 0JI0Ba

* JloOujame yribeHHKa,
CBOjCTBA, 3Ha4aj ¥ MpUMeHa. Y THLIA]




® HaBeJIe CBOjCTBA YIJbEHHUKA, CHIINIMjyMa 1 0JI0BA U IbHIXOBA
jenumbeka, IpUMEHY U 3Ha4aj

® 00jacHU YTHIIaj jeNUbCHba YTJbEHUKA U CHITUIINj yMa Kao U 0JIOBa U
HETOBHX jeIUHCH-A Ha )KUBOTHY CPEAUHY

® IpuKaxke jeIHaYnHAMa XEMHjCKHUX peaKiiija HadYnH#e T00ujama
aszora u docdopa

® HaBeZle CBOjCTBa a3oTa u (pocdopa

U IbIXOBA jeINhEha, MPUMEHY U 3HAYa]

® 00jacHU yTHIIA] jeaubeha a30Ta U (hocdopa Ha )KHUBOTHY CPEIUHY
® IpuKaXke jeIHaYnHaMa XEMH]jCKHUX peaKiija HauYrHU 100Hujama
cymmopa

® HaBejle CBOjCTBA CYMIIOpa U H-ETOBA jeIN-Eha, PIMEHY U 3Ha4a]
® o0jacHU YTHIa] jeMUEHha CyMIIOpa Ha JKHBOTHY CPEINHY

® IpuKaxke jeIHAYNHAMa XEMHjCKHUX peakilija HadynHe 100ujama
XJiopa, OpoMa u joaa

® HaBejle CBOjCTBaA XJIOpa, OpoMa U joaa

U IbIXO0BA jeIUheHha, MPUMEHY U 3HAYa]

jennmemka YIibeHUKa Ha )KUBOTHY CPEIHUHY;

* CwIMiujym 1 OJI0BO;

* JloOujame cUIMIUjyMa U 0JI0Ba, lbUXOBA jeAH-EHHa, CBOjCTRA,
3Ha4aj U MPUMEHa,

* VYTHUaj jenumbena 0JI0Ba U jeIUbEeha CHIHILIN]yMa Ha )KUBOTHY
cpenuHy;

* Ommra cBojcTBa enemenara netnaecte rpyne [ICE;

* A3oT ¥ jenumema. JloOujame, CBOjcTBa, 3HAYA] U IIPUMEHA.
VYTHuaj jenumena a30Ta Ha )KUBOTHY CpEeIUHY;

* ®dochop u jenumemna. JJodnjame,cBOjCTBa, 3HaYaj U IPUMEHA.
YTuiaj jenumermna

* (docdopa Ha KUBOTHY CPEIUHY;

* Ommra cBojcTBa enemenara mecHaecte rpyme [ICE;

* Cymrmop ¥ jenumema. Jlooujame,cB0jCTBa, 3Ha4Yaj U PUMEHa.
YTH1aj jenumena cCyMIiopa Ha )KUBOTHY CPEIMHY;

* Omnta cBojcTBa enemenara cenamuaecte rpyne [1CE;

* Xop u jenumema. Jlooujame,cB0jcTBa, 3HAYA] U IPUMEHA,

* bpowm, jox u jenumema./{o0njame,cBOjCTBa, 3HAUaj ¥ IPHUMEHA;
* Ommra cBOjCTBA INIEMEHUTHX TacoBa.

Be:xoe:

® YCIHUTA CBOjCTBA YIJbEHUKA,CHIIMIN]yMa, 0JI0Ba 1 lhUXOBHX
jeMIbeHha U Ha OCHOBY TOTa MU3BEJIC 3aK/by4YaK O lbUXOBO]
PEaKTUBHOCTH U CBOjCTBHMA HUXOBUX jETUIbCHHA

® UCIIUTA CBOjCTBA a30Ta, (hocdopa U BUXOBUX jeIUHCHA U HA
OCHOBY TOTa M3BEJIC 3aKJbyYaK O lbUXOBO] PEAKTHBHOCTH H
CBOjCTBUMA HbHXOBHX jEIHIHCHHA

® YCcrUTa CBOjCTBA CYMIIOpPa M H-ETOBHX jEIMbEHa U HA OCHOBY TOTa
W3BEZIEC 3aKJbYUaK O H-ETOBOj PEAKTUBHOCTH U CBOjCTBHMA HETOBUX
jenmbema

® JCIIMTA CBOjCTBA XJIOPA M HETOBHX jSAMICHA U Ha OCHOBY TOTa
M3BEJIC 3aKJbYYaK O HETOBOj PEAKTMBHOCTH U CBOjCTBHMA HETOBUX
JeUbCHbA

Bexoe:

* cniuTrBame CBOjCTBA YIJbEHUKA, CHIININ]yMa, 0JIOBa U
IbUXOBUX jESIUBCHA;

* McnutuBame CBOjCTBA a30Ta, (hocdopa U lUXOBUX
jenmbemna;

* llcnuTHBame CBOjCTBA CYyMITOpa U FETOBUX jeIUbCHHa;
* lcniuTrBamke CBOjCTBA XJIOPa M HETOBUX je/IUHCHHA.

IIpena3nu enemMeHTH

Teopuja:

® aHaJM3Mpa ONILITA CBOjCTBA MPEJa3HUX eleMeHaTa;

® jeIHAYMHAMa XEMHjCKHUX peaklyja IpeCTaBu HaunHe JoOHjama
Oakpa u cpebpa, HaBele BMXOBA CBOJCTBA U jEUIbCHA, HABEIE
MIpUMEHY U 3Ha4aj;

® oOjacHU yTuIIaj OaKpa, cpedpa 1 BUXOBUX jeIUHCHH-A HAa YOBEKA U
’KHBOTHY CPEIHHY.

® jeHAYMHAMa XEMHjCKHX peaKiyja IpeACTaBy HaunHe Jo0Hjama
LIMHKA U J)KMBE, HABE/IC IbHUX0BA CBOjCTBA U jEANILCHHA, HABEIC

Teopuja:

* OmuiTa CBOjCTBa MPEJIa3HUX eIeMeHara;

* bakap, cpeOpo 1 BUXO0Ba jenumbema. JJoOujame, cBojCcTBa,
3Ha4aj ¥ MpUMeHa. YTHLA] 0aKpa M BeroBUX jeluberba Ha
KHUBOTHY CPEIHMHY;

* [{uHK, )XxMBa U BUXO0BA jeHbCHbA.. JJoOHjame, CBOjCTRa,
3Ha4aj ¥ MPUMEHA. Y THIA] INHKA, )KUBE U FHHXOBHX
jeoumema Ha KUBOTHY CPEIUHY;

* Xpowm u jenumema. JloOujame, CBOjCTBA, 3HaUa) M NPUMEHA.




MIPUMEHY W 3Ha4aj;

*® o0jacHU yTHIla] IMHKA, )KUBE U HIXOBHX jeINH-EHa Ha YOBEKA U
XKHUBOTHY CPEIUHY.

® jeHaYMHAMa XEMHjCKHX peaKiyja IpeACTaBh HaunHe Jo0OHjamba
XpoMa 1 MaHraHa , HaBeJe IUXOBa CBOJCTBA M jelUILCH>A, HABEE
MIPUMEHY U 3Ha4aj;

® o0jacHu yTHIla] XpoMa, MaHTaHa M lbUXOBHX jeTUH-EHha Ha YOBEKa
Y )KUBOTHY CPEIIUHY.

® jeHaYMHAMa XEMHjCKHX peakija IpeCTaBy HaunHe Jo0Hjama
reoxkha HaBeJie lEroBa CBOjCTBA M jeIUILCHHA, HABE/IE IPUMEHY U
3HAYaj

® objacHu yTHuIla] TBOX)a U HETOBHX jeINH-EHa Ha YOBEKA U
’KHBOTHY CPEJMHY.

VYT1uiaj Xxpoma 1 leTOBUX jeIU-CHa Ha )KUBOTHY CPEIUHY;

* Manran u jenumemna. JJoOujame, CBOjCTBa, 3HAYA] H
npuMeHa. YTUIa] MaHTaHa U BEeTOBUX jeINbCha Ha )KUBOTHY
CpeIHHY;

* ['Boxhe u jenumema. JloOujame, CBOjCTBa, 3HAYA] U
IpUMEeHa. Y THIj TBOXDa 1 IeroBUX jenberha Ha )KUBOTHY
cpenuHy.

Be:xoe:

® ucnUTa CBOjCTBa Oakpa, cpedpa, IMHKa, XKHUBE, XpOMa, MaHTaHa,
rBoxbha 1 IUXOBUX jeAHHCHHA.

® Ha OCHOBY CBOjCTaBa OBHX METajia U IbMXOBUX jeIUILCHHA JTOHECE
3aKJbYYaK O FbHXOBO] PEAKTUBHOCTH.

Be:xoe:
* McnutHuBame CBOjCTBa Oakpa, cpedpa, IIMHKA, )KHBE, XpOMa,
MaHTaHa, rBONa 1 lUXOBHX jeTUHCIHA.

Hacraga y 610Ky

HacraBa y 010Ky:

® aHaJIM3MpPa OCHOBHE KAPAKTEPUCTUKE MPOU3BOJIHE Y XEMH)CKO]
WHIyCTPUjU

® aHaJIM3UpPa NOCTYNKE JO00HMjakha XEMH]jCKHA YACTHX CYTICTaHIIN
® U3BPIIM aHAIU3Y Y3pOKa U BPCTE OMACHOCTH Y MMOTOHUMA U
nmaboparopujama

® CIIpOBOAU MEpa JIMYHC 3alITUTC, 3aAITUTC HA pady U 3alITUTC )KUBOTHE

cpenuHe

HacraBa y 0J10Ky:

* OcHOBHE KapaKTepUCTHKE MPOU3BOIHE Y XEMH)CKO]
UH]TYyCTpPH]jH;

* (OOwuasak MoroHa XeMUjCKe UHIIyCTPH]E;

* JloOujame XeMUjCKU YUCTHUX CyICTaHnu. M3pama xeMujckux
npenapara 1o u30oopy;

* V3pouu u BpCcTe OIMIAaCHOCTH y IOrOHUMa U JJabopaTopujama.
* Cnporolere Mepa 3allTUTe Ha

pany W 3alTHTE )KUBOTHE CPEJIMHE;

* KommjyTepcka mpe3eHTaiuja oraesa.

YIIYTCTBO 3A JTMJAKTHYKO-METOAUYKO OCTBAPUBAIGE ITPOTPAMA
Ha noueTky cBake TeMe y4eHUKE yIO3HATH ca MUJbEBUMA U UCXOAMMA, IJIAHOM pajia U HAUMHNMA OLCHhUBamba.

Ipeamer ce peanusyje Kpo3 TEOPHjCKY HACTaBY U BEKOE y YUHOHHMITH, CIICIINjaIM30BaHO0] YUHOHHMITH, Jabaparopuju. [IpHarMKoM oCTBapUBama Mporpama BexOH 0O/IeIbeibe ce
nenu Ha rpyne mo 15 yuenuka. Ilpernopyka y opraHu3alidji HacTaBe je Ja ce M0 Helesbama peayiu3yje 1Ba JBOYaca TEOPUjCKEe HACTaBe, OJHOCHO YEeTBOPOYAC BEXKOM.
[penopy4enu 6poj yacoBa 1Mo MOyJIMMa 3a MPBH pa3pes je ciepehu:

i Pan y xemujckoj naboparopuju (3+12 gaca);

i CrpykTtypa atroma (9+9 yacosa);

i TunoBu xemujckux Besa (8+3 yaca);

* Xemwjcku 3akonH (7+3 gaca);

* N3pauynaBama Ha OCHOBY XeMHjCKUX (popmyria u xemujckux jennaunna (10+3 gaca);
* Hucnepsnun cucremu (10+12 yacosa);

* Knacudukanyja 1 HOMEHKIaTypa HEOPraHCKHX jeanmbena (8+12 yacoa);




* TomnoTHu eekTH y XeMHUjcKuM peaknyjama (3+3 yaca);

* bp3nHa xemujcke peakmuje U XeMHjcka paBHOTexka (6+3 yaca);
* Enexrponutu. Teopuje kucenuna u 6aza (10+3 gaca);

° Oxcuao0-peyKIMOHH npoliecH (5+6 yacosa);

° Bononuk, Kuceonuk, Bona (2+3 4aca);

* Meranu (6+12 gacosa);

* Hemeramu (9+12 gacosa);

* [Ipena3nu enementn (6+6 gacopa);

° Hacraga y 6noky (30 yacosa).

[Tpunukom peanu3zaiiyje TeMa OCJIIOHUTHU CE Ha MpeI3Hama YUCHHKa U3 (PU3uKe, MaTeMaThke, ouonoruje. [Ipenopyka je na ce NpuiIMKOM OCTBapuBama mnporpama u3palyjy
3a1ay Koju he ce mpuMemUBaTH y IPAaKTHYHO] HACTaBH M CTPYYHUM IperMeTuMa. MIHCHCTHpaTH Ha CHCTEMAaTHYHOCTH U TPUMEHH CTCUCHUX 3HAmba y MPAKCH.
3a camocTanHe BexOe yueHHKa OTPeOHO je MPUIIPEMHUTH araparype U mpoBepy 3Hama yueHunka. [Ipeanor remMa camoctamHux BexoOu je cneaehu:

[lTemaTcky nprka3 XxeMHjCKe JlabopaTopuje.

[Tpuka3 eHepreTckux HUBOA, MOJJHUBOA U ATOMCKUX OpOHTAasa.

[TpoBepa peakTHBHOCTH MeTalla y OJIHOCY Ha mheroB noioxaj y [ICE.

[IpoBepa cBojcTaBa cycrieH3nja U eMyiI3uja.

JoGujame comn 1 HCITUTHBAkE FBUXOBHUX CBOjCTaBa.

[IpoBepa cBojcTBa MarHe3ujyma 1 Kaiyjyma.

[IpoBepa cBojcTBa BoJIe Kao MOJIAPHOT pacTBapaya.

[puka3 cBojcraBa 6akpa, cpedpa 1 IMHKA U IbHXOBE PEAKTHBHOCTH.

HarmpaBu KoMIIjyTepCcKy MPEe3eHTAIN]y OTjIea.

©CoN>O~WDNE

W360p MeTona 1 obirKa paga 3a CBaKy TeMy OApelyje HaCTaBHHUK Y 3aBUCHOCTHU O] HACTABHUX Capikaja, ClIocOOHOCTH U MoTpeda yueHHKa, MaTepHjalIHUX U APYTHX YCIIOBa.
Kopuctutu BepOanHe MeToze (MeTo/1a yCMEHOT H3Jlararma | JMjajjioika MEeTo/a), MeTo/Ie IEMOHCTpaItje, TeKCTyaTHO-IyCTpaTuBHe MeToe. [IpenoxkeHu o0muium paja cy
(dpoHTaNHU, pajl y TPYIH, paj y napy, HHIUBHILyaTHH Paj.

YIOYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLHEIbUBAIBE YYHEHUKA

Y HacTaBM OpHjEHTUCAHO] Ka JOCTH3amby UCXO0/a MpaTe ce U BPeAHYjy MPOoliec HAcTaBe U yuema, MOCTUrHyha yueHuKa (IPOAYKTH yUera) U concTBeHH paj. HactaBHUK Tpeba
KOHTHHYUPAHO Ja NpaTH Hampelak YYeHUKa, KOjH ce orjiefa y HauMHy Ha KOjU YYEHHIH HapTHLUIHNPAjy, KaKo NPHUKYIJbajy MOAATKE, KaK0 apryMeHTYjy, €BalyHpajy,
JOKYMEHTYjy uTa. Jla Ou BpenHoBame OWIlo 00jeKTHBHO H Yy QYHKIIUU YUeHha, TOTPEOHO je YCKIaUTH HUBOE NCX0/1a U HAYWHE OlICHhUBambA.

CyMaTHBHO OIICHHBabE j¢ BpeAHOBamke MOCTUrHYha yueHHKa Ha Kpajy cBake peanu3oBaHe Teme. CyMaTHBHE OlieHE ce 100HMjajy M3 KOHTPOJHUX MM IMHUCMEHUX PajioBa,
TECTOBA, yCMEHOT UCIIUTHBAbhA, CAMOCTAIHUX WU TPYITHUX PaJiOBa YICHUKA.

VY ¢opmaTHBHOM BpeAHOBamY HACTaBHUK OUT pedajio Jia MPOMOBHILE TPYIHHU IHjasor, 1a KOPUCTH MUTamka Ja OM reHeprcao nojatke u3 hadukux ujieja, ajau U Aa TOMOTHE
pa3Boj haukux uzeja, faje yueHMIMMa MOBpaTHE HHPOpPMAaIHje, a MOBpaTHEe HHPOpMalje JoOHjeHe O YUeHHKa KOPUCTH Ja MPUJIaroIy moayvaBame, 0Xpadpyje yueHrke aa
OLICHhY]y KBAJIMTET CBOT pajaa. M300op MHCTpyMeHTa 3a (OPMATHBHO BPEIHOBAE 3aBUCH O] BPCTE aKTUBHOCTH KOja Ce BpEJIHYje.




Hasus npenmera: TEXHUYKO HHPTABE

1. OCTBAPUBAIbBA OBPA30BHO-BACIIUTHOI' PAJIA - OBJIUIIN U TPAJAIBE
HACTABA
PA3PE/] - IMPAKCA YKYITHO
Teopujcka HacTaBa Bex6e [IpakTnuna HactaBa | HacraBa y Gioky
| 0 70 0 0 0 70

Hamomena: y Tabenu je mprka3aH TOAWIIHH (DOHT YacoBa 3a CBaKW OOJIMK pajia

o 0o 0 0V

3.

HUJbEBU YUEbA:
Ocmnioco0sbaBame 3a CaMOCTAIHY U3pally U aHAIN3y TEXHUYKOT LPTEeXa, 1eTajba U jeTHOCTAaBHUjUX MPEMETa;
Ocmnioco0sbaBame 3a CAaMOCTAIHY U3pay IPTEX Y MPOjeKIrjaMa TOMONy KOMITjyTEPCKOT Mporpama 3a TEXHHIKO [PTambe;
PazBujame nHTEpECOBEHE 32 YIIOTPeOy CaBpeMEHUX COPTBEPCKUX MMAaKeTa 3a U3paly TEXHHUKOT [[PTEexKa;
BacmmraBame 3a XymaHe U 37paBe 0JHOCE TIpeMa pafy, paaHOj ¥ )KUBOTHO) CPEIHU.

HA3UB U TPAJAILE MO YJIA IPEAMETA

Paspen: NpBH

Pen.6p HA3UB MOJIYJIA

Tpajame mogyna
(uacoBm)

TexHUUKO LpTame

22

N3panarexHuukor mprexa nomohy padyHapa

48




HA3UB MOAYJA

HCXOIN

o 3aBpIIeTKy MOJTyJIa YIeHHK he OUTH y cTamy 1a:

HPEINOPYYEHU CAIAP/KAJ / KJbYUYHHU TIOJMOBU CAIPKAJA

TexHuuKo LpTame

® M3BPIIN KJIACU(PHUKAIN]Y TEXHUYKHIX I[PTEXKa

* oapenu ¢popMare TEXHUYKHX LPTEXKa

® IpuMeRYyje pa3Mepe U TUTIOBE JIMHHja Ha TEXHUYKOM
IPTEKY

® pa3BHje ¥ KOHCTPYHIIE T€OMETPHjCKa Tea

® ypaau rpadWUKy paj y 3a/1aT0j pa3MepH, OPTOTOHAIHO]
NPOjeKIHj 1

® KOTHpa 33aTH MPEIMET

* BpcTe TeXHUYKOT I[pTexa,

* dopMaTH TEXHUYKOT IPTEXKa

* Pa3zmepa TEXHUYKOT LPTEXKa;

* Jlesbembe Ay>KU Ha jeTHAKE JIEIOBE

* TunoBu nuHMHja;

¢ JleOsprHA TMHU]jQ, 3aTJIaBJhe TEXHUIKOT IIPTEXKA;

* Pa3Bujame U KOHCTPYKLMja MpEXKe FreOMETPHjCKHUX TeJla: KOLKa,
KBajap, Mpu3Ma, MMpaMuaa 1 Kyna;

* KoHCTpyKIHja TeOMETPHjCKUX GHUrypa (IpOCTUX U CI0KEHHX);
* BpcTte npojunmpama;

* Besa m3mel)y koce u OpTOTOHAIHE MTPOjeKIIH]e;

* [IpojexkToBame Tauke, Ay>KU U PaBHUX [€OMETPH]jCKUX CIHKA;

* [IpojekToBame TeOMETPHjCKHX TeNa;

® OpTOroHAIIHO MPOjEeKTOBAKE, MTOTIICAN U IbUXOB PacIIopes;

* Kotupame;

* Koca mpojeximja.

W3pasa TEXHUYKOT pTEeXa
nomohy padyHapa

® U3paay TEXHUYKU LPTEX y3 MPUMEHY pauyHapa

* CodTBepCcKH MaKeT 32 TEXHUYKO [PTake

* Hapenbe 3a nprame IpIMUTHBA,

* Bpcre nuHHja;

* MoaupukoBame OCHOBHUX MMPUMUTHBA (TPUMOBAE, EKCTCH3H]a,
obapame 1 3200JpaBam-e NBUIIA H TIpelia3a, IOMEpambe, POTHPAkE,
KOIMpame, OCHA CUMETPH]ja, 100Hjambe NapajJeTHuX 1 KOHICHTPUIHUX
KOHTYpa, MAaTPHYHU PacIriope);

® Pajn y ciojeBuma;

* Ipadupame;

* U3pana u ymerame OJI0KOBa;

* KoTupame TEXHUUKHX LPTEXKA;

* [Ipunpema napamerapa 3a MTaMIIAbE;

* M3paga TeXHUUKHX LPTEKA KOHKPETHUX elleMeHaTa, HoMohy
padyHapa.

YIIYTCTBO 3A IUJAKTUYKO-METOJNYKO OCTBAPUBAIGE ITIPOI'PAMA

Ha MOYCTKY CBAKOI' MOZyJIa YYCHUKEC YIIO3HATH Ca NUJbEBUMA U HCXOAMUMA HACTABC, OAHOCHO YUCHA, IIJIAHOM paZla 1 HAYMHHUMA OLCHUBAhA.

[IpeameT ce peanm3yje Kpo3 BexkOE y YIMOHHUITH WIIH CIICIIHjalTn30BaHOM KaOuHeTy. [IprimkoM ocTBapuBama Imporpama ofesbemhe Ce IS Ha TpyTe 10 15 yueHuKa.

VY Toky peanuzanyje MOAYyJa OCIOHHTH C€ Ha Mpel3Hama yUYeHHKa M3 padyyHapcTBa U MHPOpMaTHKa M MareMaTnke. HactaBHHK mpumpeMa moTpeOHEe eleMeHTe 3a BexOy,
JEeMOHCTpHpa pajJ Ha pagHOM MecTy, IpaTH paj] YUeHHKa Ha paJHOM MECTY U YKa3yje Ha rpelike npu paay. PagHe 3ajaTke Be3uBaTH 38 KOHKPETHY BEXKOY.




[Tpunukom peanuzanuje moayna TexHu4Ko HpTame yUSHUI Tpeda a ypasie 1Ba NPojeKTHA 3aJaTaKa;
1. Pa3Buje ¥ KOHCTPYHIIIE TeOMETPHjCcKa Teia (HIIp. KOHCTPYKIIHja MPeXe FeOMETPHjCKUX Tella: KOIKa, KBaaap, Mpu3Ma, MUpaMuia U Kyra).
2. Wspana rpaduukor paj y 3a7aTtoj pa3MepH, OPTOTOHATHO] TIPOjEKIIUjU.

VY okBHpY NMPOjEKTHHUX 3a/1aTaka MOTPEOHO je TeHEepHCcaTH H TEXHUYKY JOKYMEHTAIH]y (CKIIOIHH [IPTEX U 0ap jefaH IpTex ca yuhaja).

N36op meTona m 0bmmKa paja 3a CBaKd MOy ofpelyyje HacCTaBHUK Y 3aBUCHOCTH O/ HACTABHHX CaJprKaja, CIOCOOHOCTH U MOTpeda yueHNKa, MaTepHjaTHIX U JPYTUX yCIIOBa.
Kopucturu Bepbanne merone (MeTofa yCMEHOT M3jarama U J¥jalionIka MeTo/1a), MEeTo/Ie IEMOHCTpAIlje, TEKCTYaTHO-HIIyCTPaTUBHE METO/IE, METOE MPOjeKTHHUX 3ajjaTaKa.
[pennoxkenn oOnuiy pana cy GpoHTAIHH, paj y TPYIH, paj y mapy, MHAUBUAYATHH pal.

YKOJHKO ce Mporpam peajindyje y cKJaay ca 3aKOHOM 0 IyaJTHOM 00pa3oBamy IOTPEOHO je Ja MIKoJIa U MOCJIOJaBall JeTa/bHO UCIUIAaHUPAjy U YTBPJE MECTO M HaYMH
peanu3anyje UCXoAa, W YHeCy MX y IUIaH peajH3aluje yduema Kpo3 paia. [Ipenopyka je ma ce ydeme Kpo3 paja peaiau3yje MPUMEHOM CaBpeMEHE pauyHapCcKe ompeMe U
onrosapajyhux kommjyTepckux nporpama.Mojiennpame mporieca caprjama tuMoBa (Sheet metal) yckimanutu ca motpedama u MoryhHOCTHMa KOMITaHHj€ Y KOjoj Ce peannsyje
y4yeme Kpo3 pajl.

YIOYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLHElIbUBAILE YYEHUKA

Y HacTaBU OpHjeHTHCAHO] Ka IOCTU3aky MCX0/Ia IpaTe ce M BpeIHYjy MPOIlecHa CTaBe U YUeHa, NOCTUTHyha yueHnKa (IPOIyKTH yuemha) U COTICTBeHU pajl. HactaBHUK Tpeba
KOHTHHYMPAHO Jla MpaTH HalpelaK YYeHWKa, KOjU Cce Orjela y HauWHy Ha KOjU yYCHUIHN MapTHIMIHNPAjy, Kako MPHKYIUbAjy MOJAaTKe, Kako apryMeHTYjy, eBaJIyHpajy,
JOKyMeHTYjy uTa. Jla Ou BpeHOBame OMII0 00jeKTUBHO U y (DYHKIHjUyUYera, MOTPeOHO je YCKIIaAUTH HUBOE UCX0/Ia U HAYMHE OlLICHhHBAbA.

CyMaTHBHO OIICHUBAEC j€ BPEAHOBAmE MOCTUTHYNa yueHUKa Ha Kpajy cBake peaiu3oBaHe Teme. CyMaTHBHE OlleHE C€ J100Mjajy M3 KOHTPOJIHUX HMJIM MUCMEHUX PajioBa,
TECTOBA, YCMEHOT NCIIMTUBAA, CAMOCTATHUX WU MPYIMHUX PaJi0Ba YUCHUKA.

Y (GopMaTUBHOM BpEIHOBaEkhY HACTaBHHMK OM TpeOasio Jia MPOMOBHIIIE TPYITHHU JUjaJIOT, J1a KOPUCTH NUTamka Ja OM TeHepHrcao MmojaaTke u3 haukux wjeja, ajnu U Jja MOMOTHE
pa3Boj haukux uueja, Ja je yueHUIMMa MOBpaTHe HHPOpMaIuje, a moBpaTHe HHGopManuje Jo00ujeHe o/l yIeHHUKa KOPUCTH Jia IPUIIaroJu MolydaBame, 0Xxpadpyje yueHuKe 1a
OLICHY]y KBAJIUTET CBOT paja. M300p mHCTpyMeHTa 3a (OPMATHBHO BPEAHOBAHkE 3aBUCH O]l BPCTE aKTUBHOCTHU KOja ce BpeHYje.

W360p nHCTpyMeHTa 32 (OPMATUBHO BPEIHOBAKE 3aBUCH O/ BPCTE aKTHBHOCTH Koja ce BpenHyje. Kana je y muramy n3paja npojeKTHOT 3aJ1aTKa MOXE c€ IPUMEHHTH ,,4eK
nucrta” y K0joj Cy IpUKa3aHU HUBOM MOCTUTHYha yueHHKa ca oKazaTeJbuMa HCIYHEHOCTH, a HACTaBHHUK Tpeda a 03HauM MoKa3aTesb KOju OAroBapa MoHAIamby YISHHUKA.

VYKoJIHKO ce mporpam peanusyje y ckjaaay ca 3aKOHOM 0 AyajJHOM 00pa30Bamby HACTABHUK /MHCTPYKTODP MPOBEPaBa Jia JIH j€ TIOCIOJaBaIlX 3BPIIMO MPOIEHY PU3UKa Ha
paJIHOM MECTy Ha KOMe pajie MJIaJIi U Jia JIK j€ N3Be0 YBOJIHY 00YKY MIIaiuX 0 0e30€HOCTH | 3[paBJby Hapay.




Hazus npenmera:

TEXHOJIOTHJA MATEPHUJAJIA

lNogummsu oI gacoBa:

Teopuja: 68 BexOe: 0

nmpakTudHa HacTasa: 0 6mox Hacrasa: 0

Pazpen:

npBH

[nibeBu yuema:

— PasBujame MHTEpecoBama 0 OCHOBHUM NPUHIIMITUMA HAYKE O MaTepHjaInMa;

— Yno3HaBame ca HAYMHOM Kiacu(puKaiuje, CTpyKTypOM U CBOjCTBUMA MaTepHjaa,

— OcmocobsbaBarme y4eHHKa 32 caMocTallaH U300p MaTepHjajiad U lbUXOBY IPUMEHY Y MTPAKCH;

— Y1o3HaBame yueHUKA Cca MMOCTYMNIIMMA IPepajie AaTUX MaTepujajia U lbUX0OBE IPUMEHE Y XEMH]|CKO] HHIAYCTPU]H;

— Yno3HaBame ca BpcTtama omrehema, 3alITiTe ¥ MPUHIATIA 0Jabupa TaTHX MaTepHjaia;

— PasBujame coCOOHOCTH 3a MPUMEHY HOBUX MaTepHjana y poIecy paja y CBAKOJTHEBHOM XHUBOTY;

- Pa3BI/Ij abC CUCTCMATUYHOCTHU, IMTPCIIU3HOCTH, CMUCTIa U OATOBOPHOCTH 3a TUMCKH pal;

— TloacTuname 3a JaJbH CTPYYHH Pa3Boj M ycaBplIaBambe Y CKIAAY ca MHAMBHIYaTHUM CIIOCOOHOCTUMA U mOoTpedama APYIITBA.

ncxoam NPENOPYYEHU CAAPXKAJU / KIbYYHHU TIOJMOBH
TEMA
[TozaBpureTky TeMe yueHuk he OUTH y cTamyaa: CAJIPKAJA
. JeduHUIIE TI0jaM HOBHUX MaTepujaia ° [lojam n neduHMUIIMja HOBUX MaTepHjaia;
VYBoz y HayKy 0O . HaBeZle BPCTe HOBUX MaTepHjaa . OcHoBu Umxemepcku MaTepujana.
MaTepHjainmMa ° o0jacHu nojam MHkemepcTBO MaTepujaia
° omnuuie ynme ce 0aBu MHKemepcTBO Marepujaia
. HaBeJle MeTallHe MaTepHjaje . Mertannu Matepujaiu (kiacuukalmja u CTpyKTypa METATHUX
. pas3inKyje CTPYKTypy METATHUX MaTepHjala, Kao U lbUXOBY MaTepujaia);
KJIacu(puKaujy . CBojcTBa MeTaHUX MaTepHjaia(uenK, ITMBEHOTBOXNe, Terype
° o0jacHU CBOjCTBa METATHUX MaTepHjana (pu3udka, aTyMUHHUjyMa);
MeXaHHYKa, XeMH]CKa) ° [Mocrynmum npepajie METaTHUX MaTepH]jana(derK, THBEHO
° OIIHIIIE TIOCTYIIKE MIPepajic METATHUX MaTepujayia (JIMBEbE, reoxhe, Jierype aayMUHH]yMa);
npepajaa y MiIacTUYHOM CTamby) . [MpuMena MeTaTHUX MaTepHjajia y XeMHUjCKOj HHIIyCTPUjH;
. o0jacHM IpUMEHy MeTajla MaTepHjajia y XeMUjCKOj HHIYCTpUjU| ® Kepamuuku MaTepujanu (k1acudukanuja 1 CTpyKTypa
. HaBeJle BPCTEe KEPaMUUKHUX MaTepHjajia KEepaMHUYKHX MaTepujana);
. pasinKyje CTPYKTYypy KepaMHUUKHX MaTepHjajia, Kao U ’bUXOBY | ® CBojcTBa KEpaMUUKHUX MaTepHjajia (TpaaullOHaTHA KepaMuUKa,
OCHOBHU MaTepHjain KJIaCU(pUKAIH]Y HaIpe Ha TeXHUIKA KepaMuKa);
. 00jacHH CBOjCTBa KepaMUYKKX MaTepujana ((pu3ndka, . [Mocrymmum npepajie KepaMHIKUX MaTeprjaa (TpaJuiiOHAIHA
MeXaHHYKa, XeMH]CKa) KepaMuKa, HalpeIHa TeXHUYKa KepaMuKa);
. OMHIIe TOCTYIKE Mpepajie KepaMHIKNX MaTepujaa; ° [IpumeHa kepaMUUKHX MaTepHjajia y XeMHjCKOj HHAYCTPHjU
. 00jacHM IPUMEHY KepaMHUYKHX MaTepujaia y XeMHjCKOj . INonumepnu mMatepujanu (knacuuKanja u CTpyKTypa
WUHILyCTpUjU MOJIMMEPHUX MaTepHjaia);
. HaBeJle BPCTENOINMEpHIXeMaTepHjana . CBojcTBa IOTUMEPHUX MaTepujayia (Tyma, TIaCTHKA);
. pasiuKyje CTPYKTYpPY MOJIMMEPHUX MaTepHjaja v BPITH . [TocTynmum mpepase moJIMMepHUX MaTepHjana (TyMa,IlIacTHKa);
BUXOBY KJIACU(PHUKALIN]Y o [TpuMeHa noaMMEpHUX MaTepujana y XeMHjCKOj HHIYCTPHUjU
o 00jacHH CBOjCTBa MOJMMEPHUX MaTepHjaia (pu3nuka, o KommosutHn Matepujanu (Kiacupukanyja u CTpyKTypa

MEXaHMUKa ¥ XeMHU]CKa)

KOMITIO3UTHHX MaTepujasa);




. OTIMIIIE TTOCTYTIKE TIpepaje MOJIMMEPHUX MaTepHjaja CBojCcTBa KOMITO3UTHUX MaTepHjaa;

(BynKaHM3aIlHja, MPECOBALE, TUBEHETIOAIIPUTHCKOM) . [Moctynmum mpepase KOMIO3UTHUX MaTepHjaa;

. 00jacHH IpUMEHY MOJTMMEPHU MaTeprjana y XeMH]jCKOj . [IprMeHa KOMIIO3UTHUX MaTepHjajia y XeMHjCKOj HHITyCTPHUjH.

UHILyCTpUjU

. HaBeJIeBPCTE KOMIIO3UTHUX MaTepHjaa

. pas3iuKyje CTPYKTYPY KOMIIO3UTHUX MaTepyjaia, Kao u

IUXOBY KITacH(UKaIN]y

. o0jacHU CBOjCTBa KOMIIO3UTHIUXMaTepyjana ((pu3ndka,

MEXaHUYKa U XEMH]jCKa)

. OMHIIe OCTYIKE Mpepajie KOMIO3UTHUX MaTepHjaa

. 00jacHH IPUMEHY KOMIIO3UTHUX MaTepHjajia y XeMHUjCKOj

WHAYCTPHjU

. HaBezle BpCTe omTeheha MeTaTHIX MaTepyjaia ° Omrrehema MeTATHUX MaTepujana;

. o0jacHu y3poke omrehema MeTaTHUX MaTepujana (Kopo3uja) | @ V3pouu omrehema METaTHIX MaTepHjana;

° omyIIe HAYMHE 3alITUTE METATHUX MaTepHjajia (TpBiakama, ° 3amTHTa METaTHUX MaTepHjana;

€JIEKTPOXEMH]jCKH) . [MpuHIMnM onTUMaNHOT H300pa METATHUX MaTepHjaa;

. pasyuKyje onTUMalHe IPUHIUIE n300pa METaTHUX . Omrrehema kepaMHIKIX MaTepHjana;

MaTepHjana y XeMHjCKOj HHAYCTPHjU ° V3pouu omrtehema KepaMHIKUX MaTepHjana;

. HaBezie BpcTe omreherma KepaMUUKUX MaTepHjana . 3amTuTa KepaMUIKUX MaTepHjaa;

. o0jacHH y3poke omTtehema KepaMIUKUX MaTeprjaia(XeMHujcKe | ® [MpuHIMnM onTHMaNHOT W300pa KepaMHIKKX MaTepHjaa;

peaknuje u GU3NIKH MPOIIECH ) . Omrrehema monmMMepHUX MaTtepujaa;

. omuIIe HAYMHE 3allITUTE KEPaMUUKUX MaTepHjaja ° Y3pouwm omrehema NOIMMEPHUX MaTepHjaa;

. pa3HKyje ONTHMAITHE MPUHIUIIE H300pa KepaMUUKUX . 3amTuTa MoJMMepHUX MaTepujana;
Omrreheme, 3aTHTa U MaTepHjaja y XeMHUjCKOj HHILyCTpUjU . [TpuHIUTN ONTUMAITHOT U300Pa MOIMMEPHUX MaTepHjana;
n300p Marepujana ° HaBeJle BpcTe omTehema MoJIMMEpHIX MaTepujaa . Owrehema KOMIIO3UTHUX MaTepujaia;

° o0jacHu y3poke orrehemha NoJMMEpHUX MaTepujana(yTuliaj . V3poruu omtehena KOMIIO3UTHUX MaTepHjaia;

TeMIIeparype, pelaTiBHe BIaKHOCTH...) ° 3amTHTa KOMIO3UTHHX MaTepHjana;

. OMuIIe HAYMHE 3alITUTE NOJIMMEPHUX MaTepHjana ° [MpuHIMIM onTHUMAIHOT M300pa KOMIIO3UTHHUX MaTepHjaja.

. pasyinKyje ONTUMAaIHe NPUHIKIE U300pa MOJTUMEPHUX

MaTepHjaja y XeMHUjCKOj MHILyCTpUjU

° HaBeJle BpcTe omTeheha KOMIIO3UTHIX MaTepHjalia

. o0jacHu y3poke orrehierha KOMIO3UTHUX

MaTepujana(0ceT/bUBOCT Ha TEMIIEPaTypy, OCETJHUBOCT Ha BJIary...)

. OMHMIIe HAYMHE 3alITUTE KOMIIO3UTHUX MaTepujana

. pasinKyje ONTUMAaIHE NPUHIUIE U300pa KMIIO3UTHUX

MaTepHjaja y XeMHUjCKO] MHIyCTpUjU

YIOYTCTBO 3A JMJAKTHUYKO-METOJUYKO OCTBAPUBAIGE ITPOTPAMA
Ha noyeTky cBake TeMe y4eHUKE YIIO3HATH €a UBEBUMA U UCXOAMMA, IIIAHOM pajia U HAUMHUMA OLCHUBambaA.




[Ipenmer ce peanunsyje Kpo3 TEOPHjCKY HACTaBYy y YUYHMOHHIM M CIELHjaIM30BaHO] yYHOHMIM.IIpHIMKOM OCTBapuBama IporpaMa ojesbeme ce He nend. llpermopyka y
OpraHu3alyjy HacTaBe je 10 HeAesbaMa peansyje IBodyac Teopujcke HacTase. IIpenopyuenu 6poj acoBa o TeMama 3a NpBU pa3zpen je cienehu:

i YBoa y HayKy o MaTepujanuma (5 gaca);
i OcHoBHU MaTepujanu (43 yacosa);
i Omreheme, 3amrura u u3dbopmatepujana (20 yacosa).

[Ipunukom peannzanyje TeMa OCJIOHUTH ce Ha MpeI3Hamka YIeHNKa U3 OMIITe U HeopraHcke xemuje, pmsuke. [Ipemopyka je ma ce mpuiInKoM ocTBapuBama mporpama u3palyjy
3ajanm Koju he ce MpUMEUBATH Y MPAKTUYHO] HACTABU M CTPYYHHUM NpeaAMeTHMA. MIHCUCTHPATH HA CHCTEMATHYHOCTH U TIPUMEHHU CTEUCHHX 3HAA y MPAKCH.

3a caMoCTaJIHe paaoBe MOTPEOHO je MPUIPEMUTH TIPOBEPY 3Hama yueHuukKa. [Ipeior Tema caMocTaiHuX pajioBa je cienehu:

1. [Tpe3enTanyja npepaje METATHUX MaTepyjaa.

2. [Ipukas mpepane kKepaMHIKUX MaTeprjaia.

3. [Ipe3enTanuja mpepaae NOIMMEPHIX MaTepHjaa.
4. [Tpuka3 npepaje KOMIIO3UTHUX MaTepHjaa.

N360p MeTona 1 00IMKa paja 3a CBaku MOAYI Jpelyje HaCTaBHUK y 3aBUCHOCTH O] HACTaBHUX Cajpraja, CIOCOOHOCTH U oTpeda yueHHKa, MaTepHjalIHUX U APYTUX YCIOBa.
Kopucturu BepOanne merone (MeToaa yCMEHOT U3JIarama U IHjalolKa MeToa), METOJe AeMOHCTpaIlHje, TEeKCTyalHO-WITyCTpaTuBHe MeToze. [Ipeanoxenn oonuiu pajga cy
(bpoHTaNTHH, paj y TPYIH, pajl y napy, HHAUBUIYATHHU Pal.

YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLIElbUBAILE YYEHUKA

VY HacTaBM OpHMjCHTUCAHO] Ka JIOCTHU3amky UCX0/a IIpaTe ce M BPellHY]y MPOIecHa CTaBa U y4ewa, MOCTUTHyha yueHuka (MpoayKTH y4era) U CONICTBeHHU paja. HactaBHuk Tpeba
KOHTHHYHPAHO Jla TpaTH Hampedak ydYeHHKa, KOjU Ce Orjie[ia y HAUMHYy Ha KOjU YYCHHUIIM MapTUIMIIAPA]Y, KAKO MPUKYIUBAjy MOJAaTKe, KaKO apryMEHTY]y, CBayHpajy,
JIOKYMeHTYjy utH. [la Ou BpeqHOBame 010 00jeKTHBHO U Y PYHKINjU yUeHha, MOTPEOHO j€ y CKIAANTA HUBOE UCXO0/1a U HAUWHE OlCHIBambha.

CyMaTHBHO OIICHUBAKE j€ BPEAHOBaE MOCTUTHYa YUCHHUKA Ha KPajy CBake peain3oBaHor Moayiia. CyMaTHBHE OIEHE Ce JI00Mjajy W3 KOHTPOJHUX UM MUCMEHUX PajioBa,
TE€CTOBA, YCMEHOT HCTIUTHBAKA, CAMOCTATHUXUJI U TPYITHUX PajioBa YICHUKA.

VY ¢opmaTuBHOM BpeAHOBamY HACTAaBHUK OM Tpedajo Ja MPOMOBHILE IPYIHHU JHUjajior, 1a KOPUCTH NMHUTamka Aa Ou reHeprcao MoaaTke U3 haukux uaeja, ajau U Aa IOMOTHE
pa3Boj haukux uzeja, naje yueHUIMMA MOBpaTHE WHPOPMAaLje, a TOBpaTHEe HHpOpMaLMje T00MjeHe 0J yIeHUKa KOPUCTHU J1a NPUIaroAn Nogy4aBame, 0Xxpadpyje yueHHKe 1a
OLICHY]Y KBAJIMTET CBOT pazaa. M3060p mHCTpyMeHTa 3a (JOPMAaTUBHO BPEAHOBAE 3aBUCH O] BPCTE AKTUBHOCTH KOja C€ BpEIHY]e.




Ha3us npenmera: EJEKTPOTEXHUKA
lNognmsu Gporp yacoa: teopuja: 35 BexoOe: 0 mpakTHdHa HacTaBa:( ook HactaBa: 0
Pazpen: ApYyru

[nibeBu yuema:

Vno3naBame ca OCHOBHOBaMa CICKTPOTEXHUKE;

PasBujame JOrMUKOT U aliCTPaKTHOT MUIIJbEHA U KPUTHYKOT CTaBa Y MUIUBECHY;

PasBujame cBecTH 0 3HAYA]y €ICKTPOTEXHUKE NIPU YIIO3HABAKY, Pa3yMEBamhy U NPOBEPABAKY MPUPOJTHUX 3aKOHUTOCTH;
Cruname crocoOHOCTH 3a youyaBame, (DOpMYJIMCAkhEe U PEIIaBamkhe jeTHOCTABHUjUX MPO0IieMa;

PasBujame ciocOOHOCTH M BENITHHA 33 MPUMEHY 3HaHha U3 EIEKTPOTEXHHUKE Y CTPYIIH;

Cruiame 3Hamka 0 IPUPOTHUM PECYPCHMA, FbUXOBOj OTPAHHMUYCHOCTH U OJIPKUBOM KOPHIINCHY;

PasBujarme mpaBHIIHOT OJJTHOCA YYCHHKA MPEMa 3allTUTH, OOHOBH U YHaIpelhewby )KUBOTHE CPEIIUHE;

Cruname OCHOBHUX Ca3Hama O MPOIECUMa U IPOU3BOIMMA PA3IMYUTUX TEXHOJIOTH]a;

PasBujame paJlHUX HaBUKA U OJITOBOPHOCTH.

Hcxoam INPENNIOPYYEHU CAAPXKAJU / KIbYYHHU IOJMOBHU
TEMA
[1o 3aBpuIeTKy TeMe yueHHUK he OuTH y cTamy aa: CAJIPKAJA
* o0jacHU 1 HaBele MpUMep HAeIEeKTPUCAHOT Tela * HaenekTpucaHo TeNo, eNeKTPHIHA CUIIA, EIEKTPOCTATHYKO T0JBE,
® nedUHUIIE EICKTPUIHY CHIIY, CIICKTPOCTATHUKO jaynHa MoJba, MOTEHITU]aJl U HAIIOH;
NoJbe, jaYrHy 10Jba, MOTECHIIMjal U HAIlOH * Enextpuyna CBOjCTBa MaTepHjaja, eleKTPUIHA KamalTHBHOCT,
® HaBejIe CNIEKTPUYHA CBOjCTBa MaTepHjaia SJIEKTPUYHH KOHJICH3aTOp;
® neduHUIIE ENEKTPUIHY KAallUTHBHOCT * EnextpuuHa cTpyja ( jaurHa, cMep, CTPYjHO KOJIO, /IejCTBa);
* o0jacHM eJEKTPUYHH KOH/ICH3aTOP * Enexrpuuna ornopHoct, OMOB 3aKOH;
® nedwuHUIIE ENEKTPUIHY CTPY)Y * Kupxodosa npasuna;
Enexrpocraruka, ® MpUKaxKe MeMy CTPYjHOT KoJia * OTHOpPHUIIM, BE3UBAKHE OTIIOPHUKA;

JemnocMepHa cTpyja

HaBeJIe JIjCTBa EIIEKTPUYHE CTPYje
nedunuine ornopHoctT 1 OMOB 3aKOH
neunumre Kupxodosa npasuna
NpUKaXxe [MIeMy Be3UBaba OTIIOPHHUKA

® 00jacHH TOIUIOTHO JIEjCTBO CTPHUje

nedunute [lynos 3akon

o0jacHu XeMHjCKO JIejCTBO CTPYje
Je(UHUIIIC Paj U CHATY eJICKTPUUYHE CTpYje
o0jacHu XeMUjCKe U3BOpE CTpyje

TomnotHo agjcTBO cTpyje, LlynoB 3akoH;
XeMHjCKO JIgjCTBO CTPYjeE;

Pan u cHara enekrpudHe crTpyje;
AKyMyJIaTOpH, XeMHUjCKH U3BOPH CTpYje.

Mar»eTHO 110Jb€

00jacHM MarHeTHO NOJbE U TPaQUUKH MIPUKAXKE J€jCTBO

MAar"H€THOT I10Jba

JNe(UHUIIIE jaYUHy MarHETHOT M0Jha

Jne(UHUIIE MarHETHY UHJTYKIIH]Y

JneuHUIIe MarHeTHU (Iyke

nedunuiie JIopeHoBy cuity

00jacHU JIejCTBO MarHETHOT T10Jba Ha CTPYjHU IPOBOTHUK

MarsneTHo noJbe (M3BOpH, rpaduuKka HHTEPIIPETalNja);
JaunHa MarHeTHOT M0Jba;

MarseTHa HHIYKIIN]a;

MarneTtHu QIIyKC;

MarnetHa cuia, JlopeHosa cuna, IpuMeHa;

JlejcTBO MarHeTHOT TOJba Ha CTPYjHH MPOBOAHUK;
[IpumMeHna AMIIEpOBOT 3aKOHA;




objacHH MpuMeHy AMIIEpOBOT 3aKOHA

neduaume OapasiejeB 3aKOH eIEKTPOMarHeTHE HHITYKITH]je
nedunuire JIeHIIOBO MpaBUIIo

HaBeJle MPUMEHY eJIEKTPOMarHeTHE HHAYKIIH]E;

00jacHH CaMOMHAYKIH]Y ¥ MehycoOHY HHIYKLIH]Y;

HaBeJle MarHeTHA CBOjCTBa MaTepHjalia U IPUMEHY.

Enexrpomarnerna naayknuja, @apanejeB 3aKoH;

JIeHIIOBO MpaBMIIO, IPHMEHA eIEKTPOMArHETHE HHAYKIIN]E;
Camounaykiuja u MehycoOHa HHAYKIIH]a;

MarsneTHa cBOjcTBa MaTepyjana 1 MpUMeHa.

Hausmenuuna ctpyja

neduHUIIe HAan3MEHHIHY CTPY]Y;

o0jacHu nobvjame HAN3MEHUYIHE CTPY]e;

HaBeJle CBOjCTBAa HAM3MEHUYHE CTpYje;

HaBeJle CBE OTIOPE y KOy HAN3MEHUYHE CTPY]e€;
00jacHU HMMIICJIAHCY;

neduaue OMOB 3aKOH y KOy HAM3MEHHYHE CTPYje
neduHUIIE CHAary y KOJIy Hau3MeHHYHE CTPYje;
neduHuIe TpodasHy CTpyjy;

JeduHuUIIe cCHAary TpodazHe HaU3MEHUYHE CTPYje.

Hawmzmenudna ctpyja ( mojam, moOujame 1 CBOjCTBA);

OTtnopu y Koty Hau3MeHu4He cTpyje, Umneganca, OMOB 3aK0H;
CHara y Koy Hau3MEHUYHE CTpYje;

Hanoncka pe3onanna;

TpodaszHa Hau3MeHHYHA CTPY]ja;

CHara tpoasHe Hau3MEHUYHE CTpYje.

IIpousBoama u npeHoc
eJIEKTPUYHE CHEpruje

00jacHU KpeTame eJIEKTPOHA KPO3 BAKyyM y

CIIEKTPUYHOM U MAarHETHOM I0JbY;

00jacHU KaTOJHY IIEB;

00jacHU MPOU3BO/IHHa EEKTPUIHE SHEPTH]E;

HaBezIe BPCTE MOCTPOjeba 3a IPOU3BOAY SIICKTPHYHE CHEPIHj¢;
o0jacHu paj eJeKTpaHe;

00jacHHU eNIEKTPUIHY MpEXKe BUCOKOT M HUCKOT HaIlOHA.

Kpetame enekTpoHa Kpo3 BakyyM y
€JIEKTPUYHOM M MarHETHOM I10JbY;

Karonna nes;

[IpousBoama eneKTpUIHe CHEPTH]e;
Enextpane. Bpcre moctpojema;

EnexTpuune Mpexe BHCOKOT U HUCKOT HallOHA.

EnexkTpuuHne maiuHe

o0jacHM IpUHIMT pajia TpaHchopMaTopa HIPUMEHY;
HaBe/Ie BPCTE aCUXPOHUX MOTOpA U TIPHMEHY;
o0jacHH OOPTHO MarHEeTHO I0JbE, MPUHIIUIT Paja ACHHXPOHOT

MOTOpA;

00jacHM IPUHIIMT pajia CHHXPOHE MaIIHE;
00jacHM IPUHIIMT pajia TeHepaTopa U MOTOpa jeTHOCMEpHE

CTpYj€;

00jacH KOMYTaTOpPHE MAallHHE;
00jacHH eNIeKTPOMOTOPHH MOT'OH;
HaBEJIe JICjCTBA SJICKTPUYHE CTPYje Ha YOBEKa.

TpancdopmaTopu (IPUHIUIT pajia, BPCTE U MPUMEHA);
ACHUXpOHH MOTOPH (BpCTE U IPUMEHA);

OOpTHO MarHeTHO MoJbe, IPUHLIUN Pajia ACHHXPOHOT MOTOPA;
CHHXpOHE MalllHe, IPUHIUI paja;

I'enepaTopu U MOTOPH jeTHOCMEPHE CTPYje, IPUHIUIT Paja U IPUMEHa;

KomyraTopHe maniuse;
EnexTpoMOTOpHU MOTOH;
JlejcTBO enekTpuyHe CTpYje Ha YOBEKa.

Enexrponuka

o0jacHu THIIOBE NIoynpooanuka U [TH croj;

o0jacHHU: TNOJIe, TPAH3UCTOPE U TPUCTOPE U HABEJIE MOJIEIY;
00jacHM MHTETrpHjaHa KoJja;

00jacHHM UCTIpaBJbade U HaBeAE BPCTE U IPUMEHY;

00jacHH CTa0MIM3aTOpE HAMIOHA;

o0jacHM IMojaunBade U MPUMEHY;

HaBeJle eNIEKTPOHCKE TeHEpaTope, BPCTE U IPUMEHY;
00jacHH ayTOMAaTH3aIN]y Y Y XEMH]CKO] HHIYCTPHjU;
HaBeJle MEUKPOIIPOLIECOPE U IbHXOBY MMPUMEHA.

Honynposoauuiu u [TH cnoj;

Jwnone;

Tpansucropu;

Tupucropu;

Wnterpucana xona. Mcnpapibaun, BpcTe, NpUMEHa.
CTa0bHInM3aTopy HaloHa;

[TojaunBaym, mpuMeHa;

EnextpoHcku reHepatopu. Bpere, nprumMeHna;
AyTomaTH3anmja y XeMHjCKOj HHIYCTPH]jH;




* Mukpomnpornecopy U ’bUXOBa MPUMEHa.

YIOYTCTBO 3A JUJAKTHUYKO-METOJANYKO OCTBAPUBAIE ITIPOTPAMA

Ha nouetky cBake TeMe yUYE€HUKE YIIO3HATH Ca IIUJBEBUMA U UCXOAUMA, IIAHOM pajia U HAaUMHUMA OlCHUBamba.

[Ipenmer ce peanusyje Kpo3 TCOPHjCKY HACTABY V YUMOHMIIA U CIICIUjaJIM30BaHO] yYHOHUIM. [IprimkoM ocTBapuBama MporpaMa TeOpHjCKe HACTaBe OJICJbEHhE CE HE JCIH.
[Ipenopyka y opraHu3zanmjyu HacTaBe je 1Mo HeAeJbaMa peainsyje IBa yaca Teopujcke HacTase. [Ipenopyuenn 6poj yacoBa Mo TeMama 3a APYru paspen je cieaehu:

° Enextpocraruka, jemHocMepHa crpyja (7 yacosa);

° Enextpomarnernsam (6 gacora);

° Hausmennyna cTpyja (6 4acoBa);
° [TpousBoama 1 NpeHOC elNeKTpUIHe eHepruje (3 yaca);

° Enextpudne MaIlliHe 5 4acoBa);
° Enekrponuka (8 qacosa).

[Mpunukom peanuzanmje MOAyJia OCIOHHTH c€ Ha MpeA3Hama YUCHUKA M3 OIMIITE M HeopraHcke xemuje U ¢usuke. [Ipernopyka je na ce IpUIMKOM OCTBapHBama Iporpama
u3pal)yjy 3aganu koju he ce mpuMemHUBaTH Yy MPAKTHYHO] HACTABH U CTPYYHHUM NpeaMeruma. IHCUCTHpaTH Ha CUCTEMAaTUYHOCTH U IIPUMEHH CTEUYCHUX 3HaKba y MPAKCH.

3a caMocTaHe 3a/laTKe YICHHKA ITOTPEOHO je IPUIPEMHUTH anapaTrype 3a MpoBepy 3Hamba yIeHUHKA.

[Ipenyor Tema camocTamHUX pajosa je cienehu:

1. JlemoHcTpalja mocTymnaka 3a HaeJeKTpUCaBambe Tea.

2. U3sBohemwe Epcrenosor ornena.

3. JleMoHcTpaIija eIeKTpoMarHeTHe HIyKIHje.

4. TIpoepa OMOBOT 3aKOHA 32 KOJIO jelIHOCMEPHE CTpYje.

N360p MeTona u 006inKa paza 3a CBaKM MOLyJ ojpel)yje HACTAaBHUK Y 3aBUCHOCTH OJ1 HACTABHUX CaJipiKaja, CIIOCOOHOCTH M OTpeda YIeHHKa, MaTepHjaIHUX U IPYTUX YCIIOBa.
Kopucturu BepbanHe Metoze (METO1a yCMEHOT M3Jlarama M JujajiolKa MeToa), MeTo/Ie AEeMOHCTpalHje, TeKCTyaIHO-|iTycTpaTiuBHe MeToze. [Ipeanoxenn obnumu paga cy
(bpoHTaNIHH, paj y TPYIH, pajly napy, MHINBUIYaTHH PaJl.

YIOYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLHEIbUBAIBE YUEHUKA

VY HacTaBM OpHjEHTUCAHO] Ka JOCTHU3amkby UCX0/a IpaTe ce M BpeIHYjy Mpolec HacTaBe U yuema, MocTuruyha yueHnka (IpoIyKTH y4erwa) U corcTBeH! pad. HacraBHuk Tpeba
KOHTUHYUPAHO Ja NpaTH Hampelak Y4YeHHKa, KOjU ce Oorjela y HauWHy Ha KOjH YYEHHMLM MapTULHUNUPAjy, KaKO NPHUKYIJbajy IMOAATKE, KAKO apryMEHTYjy, eBalyupajy,
JOKyMeHTYjy uTA. Jla Ou BpenHoBame Omito 00jeKTUBHO U y QYHKIHUjU yueHa, MOTPEOHO je YCKIaIuTH HUBOE UCX0/1a M HAUWHE OLICHUBambA.

CyMaTHBHO OIICHUBAE j€ BPEAHOBAmE MOCTUIHYNa yueHHKa Ha Kpajy cBake peaiu3oBaHe Teme. CyMaTHBHE OlieHE Ce J00Mjajy M3 KOHTPOJIHUX WJIM MUCMEHUX DPajoBa,
TECTOBA, YCMEHOT HCIIUTUBaKka, CAMOCTAIIHUX WIHA FPYIHUX PaJoBa yUCHUKA.

Y (GopMaTHBHOM BpEIHOBaEkbY HACTABHHUK OUT pedaio Jja MPOMOBUINE TPYITHHU JUjaJIOT, J1a KOPUCTH MUTamka Ja OM TeHepHcao MmojaTke u3 haukux ujueja, ainu U Jja IOMOTHE
pa3Boj haukux uaeja, naje yueHUIMMa oBpaTHe nH(opMaliyje, a oBpatHe HHPpopMalrje 100HjeHe O YUCHUKA KOPUCTH Ja MPUIIaroau MoAydyaBame, 0Xpadpyje yueHUuKe aa
OIIeHhY]Y KBUIATET CBOT pajaa. M3060p MHCTpyMeHTa 3a (JOPMAaTHBHO BPEIHOBAE 3aBUCH OJ1 BPCTE aKTUBHOCTH KOja c€ BpeAaHYyje.




Ha3us npenmera: AHAJINTUYKA XEMHUJA
lNognmsu Gponp yacoa: teopuja: 70 BexoOe: 70 nmpakTudHa HacTasa: 0 6mox Hacrasa: 0
Paspen: Apyra

[uspeBu yuemwa:

— Yno3HaBamwe ca OCHOBHUM XEMH]jCKUM peaKifjaMa i aHATUTHYKUM METOJ[aMa 33 HCITUTUBAE CYIICTAHIIN;

— Yno3HaBamwe NMPUHIMIA KBATUTaTHBHE U KBAHTHUTATUBHE aHAJIN3E U TIOCTYITHO YBOleHhEe YUCHHKA Y METO/Ie HCITUTUBAa MaTepujaia;
— OcmnocobJbaBame yUeHHKA 38 CAMOCTAHO PellaBambe MPOOIEMCKHIX 3a/1aTaKa;

— OcnocobJpaBame 3a eKCTIEPUMEHTAIHH PaJl, IOCMaTpambe, 3aKJbyIHBabe, YOIIITaBAkhe U TyMadehe TIOCMaTpaHHX I10jaBa;

— Pa3Bujame cHCTEeMaTHYHOCTH, IPEIIM3HOCTH, CMUCIIA U OJITOBOPHOCTH 32 TUMCKH Pa;

— OcmnocobJbaBame 32 NPUMEHY CPeCTaBa 3a 3alTHTY Ha Pajly ¥ pa3Bujame CBECTH O BAYKHOCTH OYYBaba COTICTBEHOT 3/]paBJiba.

nCcxoau MNPENNOPYYEHU CAAPXKAJU / KIbYYHHU NOJMOBHA
MOAYJIN :
[lo 3aBpuIeTKY MOAYyNa YICHHUK ie OUTH y cTamy 1a: CAJIP/KAJA
Teopuja: Teopuja:
* o0jacHU 10jaM | TOJIeITy aHATTUTHIKE XeMU]e o AHanuTHYKa XeMHja Kao HAyKa;
* HaIuIe J0Ka3He peakiyje 1 HaunHe ofBajama katjoHa I, 11, o Juconujamnmja e1exTponunTa;
IIL, IV, V u VI ananutnuke rpyne i IIporonusa;
i pasiuKyje JoKa3He peakifje aHjoHa N [Tydepu;
i 00jacHU MPOM3BO/] PACTBOPJHUBOCTHU N pH;
* KommekcHa jennmema;
* [Ipou3Bro/ pacTBOPILUBOCTH;
* AHanu3a KaTjoHa;
KpanuraTiBHa XeMujcKa * AHanu3a aHjoHa.
aHanm3a Be:xoe: Be:xoe:
i m3ppin aHanu3y katjona LILIIL IV,V u VI ananutuuke N Cy30ujambe qucolyjaljeciadux eIeKTpOInuTa;
rpymne o Peakiuje MOKpUM U CYyBUM ITyTEM;
* W3BPILH aHAIN3Y aHjOHA PaCTBOPIJEUBOCTH o Amnanu3a katjona | ananutuuke rpyme;
* Amnanusa katjona Il ananutuuke rpyne;
o Amnanuza katjoHa Il ananutnyke rpye;
o Ananu3a kaTjoHa [V aHauTHUKE IpyIie;
o AHanu3a KaTjoHa V aHaJIMTHYKE PYIIC;
* Amnanu3a katjoHa VI aHaJUTHYKE TpyIIE;
* AHanu3a aHjoHa.
Teopuja: Teopuja:
* 00jacHH MIPUHITUIT BOJYMETPH]JCKUX METOAA . [TpuHIIATT BOIIYMETPH]CKE aHATH3E;
KBanTuraTnBHa XeMujcKka | ® pasliKyje BpPCTE BOYMETPHjCKUX oapehnBama . KonmauHcka KOHIIEHTpaIyja pacTBopa;
aHajam3a * 00jacHH MPUHITATI METOIa HEYTpaH3aIlje . CranmapaHu pacTBOPH;
* 00jacHU IPUHLIUIT TATOKHUX METOA . AnnuMmeTpuja U alKaluMeTpu)ja;
* 00jacHU NPUHLIUI METOJIE OKCHIO-PEAYKIIH]je * TanoxHe MeTozE;




* 00jacHH MIPUHITUTT KOMIUIEKCOMETPH]CKE METOC 00jacHU . Mertoze oKCHIO-peayKITHje;
OCHOBHE TIPHHIIUTIC TPAaBUMETPH]jCKUX METO/IA * Kommnekcomerpuja;
* ['paBumerpyja.
Bewxoe: Be:xoe:
* npunpemu u cranaapausyje pactsope HCl, NaOH, AgNOs, . [Ipunpema u crangapauzanuja pacteopa HCL, NaOH, AgNOs,
KMnOg, NazS;03, komrmiekcona I11 KMnOg, NazS;03, kommizekcon 111
. oxpenu mace NaOH, HCI, CH;COOH, CI, Fe, Cu, Ca?", Mg | ® Bonymerpujcko oxpehusame mace NaOH y y3opky;
Y Y30pKY BOJIyMETPHjCKAM METOIaMa o Bonymerpujcko ogpehusame mace HCl y y30pky;
e W3BPIIH IPaBUMETPH]jCKO ofpehuBame rBoxkha y y30pKy . Bonymerpujcko onpehusame mace CHsCOOH y y30pky;
i Bonymerpujcko onpehusame mace Cl 'y y30pky;
N Bonymetpujcko onpehupame Mace Fe y y3opky;
o Bonymerpujcko onpehuBame mace Cu 'y y30pKy;
o KommiekcomeTpujcka MeTona;
* I'paBumMeTpHjcKO oapehuBame TBOXKNa ¥ Y30PKY.

YIIYTCTBO 3A JMJAKTUYKO-METOANYKO OCTBAPUBAIBE IIPOI'PAMA
Ha nouetky cBakor Mozyina ydeHHKe YIO3HATH Ca IMJBEBHMA M HCXOAUMa, TUIAHOM pajia U HAYMHUMA OLICHHUBAKA.

[Ipenmer ce peanu3syje Kpo3 TEOPHjCKY HACTABY U BexOe y YUMOHHUIIH, CIICIIH]jaTH30BaHO] YIMOHHUIIM U XeMHjCKOj JTabapaTopuju. llpemopyka y opraHu3aiiiju HacTaBe je Jia ce
10 HeJleJbaMa pealin3yje JBOYac TEOPHjCKe HACTaBE U OJIeNIehEe ce He e, OJJHOCHO JIBOYAac BeXOU U ojiesberbe ce nenu. [Ipunnkom peanuzaiiyje BeXOH 0/1eJbebe ce JIelH Ha
rpymne no 15 yuenuka. [Ipenopyuenn 6poj 4acoBa 1o MOAyIuMa 3a APYrH paspen je cieaehu:

* Ksammratusaa xemujcka ananmmza (30+30 gacoBa);

* KBanturatuBHa xemujcka ananusa (40+40 gacosa).

[punukom peanuzaiiyje MOIyJia OCIIOHUTH C€ Ha NPe3Haka yUeHHKA U3 OIIITE U HeopraHcke xemuje. [Ipenopyka je 1a ce mpriimKoM ocTBapHBama porpaMa uspalyyjy 3anamnm
Koju he ce MpUMemUBATH Y IPAKTHYHO] HACTABH U CTPYYHHUM NpeAMeTHMA. IHCUCTHPAaTH Ha CHCTEMATUYHOCTH M IPUMEHU CTEUCHUX 3Hama Y MPaKCH.

3a caMmocTajHe BexOe yueHHKa OTPEOHO je IPUITPEMUTH MaTepHjall KOjU ce Halla3u y onmucy cBake BexOe. [Ipemsior camocTamHux BexOu je ciaenehu:

1. KowmriekcHa jenumbena.

2. Ilpunnun BodyMmeTpHjcKe aHaTHU3e.

3. Oppehusame TBpaohe Boje.

4. TlpuHIUI rpaBUMETPHUjCKE aHAIN3E.

5. HampaButu xoMIjyrepcky MpeTeHTaIujy oriesa.

N360p MeTona u 00mmKa pajia 3a CBaKd MOyJ ofipeljyje HaCTaBHUK Y 3aBUCHOCTH OJ1 HACTABHHX CaJpKaja, CIOCOOHOCTH U MOTpeda yueHUKa, MaTEPHjaTHUX U JPYTUX yCIIOBa.
Kopucturu Bepbanne merone (MeToZa YCMEHOT U3Jarama U JIUjajolika MeTojIa), METO/Ie JEMOHCTpAIje, TeKCTYaATHO-IyCTpaTuBHe MeTojie. [Ipeanoxkenn obnuny pana cy
(bpoHTaNHH, paj y TPYIH, pajl y napy, UHIUBUIYATHH PaJl.

YIOYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLIElIbUBAIBE YYUEHUKA




Y HacTaBY OpHjEHTHCAHO] Ka JOCTH3amky UCX0/1a IpaTe ce€ U BpeAHYjy IIPoIleC HACTaBe U yueHka, HocTurayha yueHnka (MpoayKTH yuera) U CONICTBEHH pan. HactaBHuk Tpeba
KOHTHHYHPAHO [la TpaTH HampeJak y4YeHHKa, KOjU Ce Orjiefla y HAYMHy Ha KOjU YYCHHIM TMapTUIHIHPA]Yy, KaKO NMPHUKYIUha)y MOJATKEe, KaKO apryMeHTy]y, eBallyHpajy,
JOKyMEHTYjy uTA. Jla Ou BpenHoBame Onilo 00jeKTUBHO U y (QYHKIHUjU YueHa, MOTPEOHO je YCKIaIuTH HUBOE UCX0/1a M HAaUWHE OlICHUBambA.

CYMaTI/IBHO OLCHHNBAKLE je BpCOAHOBALE HOCTI/IFHyha YUYCHHKA Ha Kpajy CBAaKC pCajiM30BaHC TCMC. CyMaTI/IBHC OLICHE CC I[06I/Ijajy N3 KOHTPOJJHUX W MMUCMCHHUX paaoBa,
TE€CTOBA, YCMCHOI' HICTIMTHBAbAa, CAMOCTAJIHUX WJIH I'PYITHUX paJoBa YUCHUKA.

Y ¢opmaTrBHOM BpeAHOBamkYy HACTaBHHK OMT pedasio Ja MPOMOBUINE TPYITHHU THUjalIoT, /1a KOPUCTH NMUTamka Ja OW TeHeprucao mojaTke u3 haukux wmueja, ainu U Ja IOMOTHE
pa3Boj haukux migja, naje ydeHUIIMMA OBpaTHEe nH(OpMaIuje, a MoBpaTHE WHpOpMalHje Jo0ujeHe 0] YICHUKa KOPUCTH Ja TIPUIIAT0/U MOy4aBamke, 0Xpadpyje YUeHUKe 1a
OLICHY]Y KBAJIMTET CBOT paaa. M360p nHCTpyMeHTa 3a (OpMAaTHBHO BPEAHOBAHKE 3aBUCH O] BPCTE aKTUBHOCTHU KOja Ce BpeIHY]€.




Hazus npenmera:

OPI'AHCKA XEMHUJA CA BUOXEMHUJOM

lNogummsu oI gacoBa:

teopuja: 70 BexoOe: 70

nmpakTudHa HacTasa: 0 6mox Hacrasa: 0

Pazpen:

Apyru

[uspeBu yuemwa:

—  Ymo3HaBame ca pa3InIuTUM OPTaHCKHUM jeIHbCHIMA;

— OcnocobJpaBame 3a pajl ca OCHOBHUM KJlacaMa OPTraHCKUX jeIUIbCHA Y OHOCY Ha BbUXOBE OCHOBHE KapaKTEPUCTHKA;

—  VYka3uBame Ha 3Ha4aj GYHKIUOHAIHUX TPyHa U MOIYhHOCTH CHHTE3€ 32 TOOHjame CIOKECHUX OPTaHCKUX jeTUbCHA;

—  Ymo3HaBame TOKCHYHOT JIejCTBa MOjeAMHUX OPTraHCKHUX CYTCTaHIIMja paly 3allTHTE paJHe U )KUBOTHE CPEeIMHE;

— Pa3Bujame pazymMeBame OCHOBHIX OMOXEMH)CKHUX MPOMEHA, IPOIIeca 1 3aKOHA;

— PazymeBame 3Ha4ajHUX OMOJIONIKY BaXKHUJUX jSUHCHA U FHbIIXOBOM yTHUIA]y HA YOBEKA U )KUBOTHY CPE/IHHY;

— PasBujame clocOOHOCTH 3a youaBame 3Hauaja OMoXeMHje KAOHAYKE O CaBPEMEHOM KHBOTY;

—  OcmocobspaBame 3a IOCTYIIIKE KOH3EPBHPamka, YyBamka U TPAHCIIOPTa y30paKa y OlepaTUBHO) GOPEH3HUIIH;

- Pa3BI/Ij ambC AHAIIMTUYKOTI MUIIIJbCH:A, JIOTHUYKOT 3aKJbyUYUBamba U HpOZIY6J'bI/IBaH>e HUHTCJICKTYyaJIHC PAAO03HAaIOCTH YOBCKA U 3allITUTH,
—  PasBujame criocOOHOCTH 32 eKCIIEPUMEHTAIHH PaJl, 32 IOCMATPAbe, YOUaBahe U 3aKJbyUHBAIHE.

ncxoau INPENNOPYYEHU CAAPXKXAJU / KIbYYHHU [IOJMOBU
MOAYJ
[o 3aBpmeTKy MoayIa yueHHK he OuTH y cTamy jaa: CAJIPIKAJA
Teopuja Teopuja
° 00jacHU KOBaJICHTHY BE3y ° [Tpupona xemujcke Be3se;
° o0jacHU XUOpUITU3AIHjy YTJBEHHKOBOT aTOMa H ° KoBanenrtHa Be3a, CTpykTypa MOJIEKyJIa;
OCHOBHH HOjMOBH CTPYKTYPY OPTaHCKUX MOJIEKYyJia . ) XHGsz-[maqu a; .
OpraHCKo] XMt ° neuHuIIe XOMOJTUTHHKE 1 XETEPOTHTHHUKE PEaKilije ) Peakiije opraHcKux jeTumbemba.
° aHaNM3Mpa peakiiuje CyNnCTUTYIHU]e, afuiuje,
SIIMMUHAIH] €
Be:xoe Be:xoe
° kBanuTatuBHO Hokaxke H, C, N, S u xanorene ° KpanuraruBHa aHanm3a Opraicke CyICTHIIE
Teopuja Teopuja
° pasnuKyje BpcTe YrJbOBOAOHHKA ° [Toxena yrjbOBOZOHHKA;
° aHaJM3Mpa XOMOJIOTH HU3, HOMEHKJIATypy, H30MEpH]jy, CBOjCTBa | ® AnkaHu;
W peaxiyje alkaHa o AJKeHu;
° MPUKaXXe HOMEHKJIATYPY, U30MEPH]y, CBOjCTBA H ° AJNKWHMY;
VIJBOBOOHHILH H peakimje ankeHa ‘ o Juenu;
° MPUKaXXe XOMOJIMTH HU3, HOMEHKJIATypy, CBOjCTBa U ) [uxonankanw;
XaJIOr€HU A€pruBaTU .
YIJHOBOIOHHKA peakiyje arkuHa ° ApoMaTU4HU yTIHOBOJIOHUIIY;
° JneuHUIIE TUeHe, HOMEHKIIATYpy, IPUKaXe ° XajoreHu JepuBaTy yribOBOJOHHUKA.
peakIyje nueHa
° NeQUHUIIIE IIUKII0ANKaHe, HOMEHKIIATYPY, MPHUKAKE
peakIyje MUKIoaTKaTHA
° neuHUIIE apOMaTHYHE YIJHOBOIOHUKE,

ApOMAaTUYIHOCT, XOMOJIOT'Y pCl




° 00jacHH CTPYKTYpPY U CBOjCTBa OCH3CHA

OpraHcka jeumemna ca
KHCEOHUKOM

° HaBeJIe NPEICTaBHUKE M MPUMEHY apOMAaTHIHHX

YIJbOBOJIOHUKA

° 00jacHH eNeKTPOPIITHY apOMaTHYHY CYIICTUTYILIH]Y

° MPUKaKe XOMOJIOTH HH3, HOMEHKJIATypy, CBOjCTBA U PEaKIIje

XaJOTCHHX JIEPHUBATA YIJbOBOIOHUKA

Bexoe Be:xoe

° M3BeJle eKCIIepUMEeHTe JOOHjamka U NCITITA CBOjCTBA: ° Ankanu, oOWjame U CBOjCTBA;
- ajKaHa . Ankenu, moOWjame U CBOjCTBA;
- aJKeHa . Ankunu, noOujame U CBOjCTBA,
- QJIKMHA ° Juenu, nobujame U CBOjCTBA;
- JreHa ) benseH u ToyeH, CBOjCTBA;

- OeHzeHa ° Hadranen, cBojcTaa.

- TOJyeHa U

- HadTaNeHa.

Teopuja Teopuja

° 00jacHU aJIkOX0JIe U HOMEHKJIATYPY ) Ankoxounu;

) aHanmzupa popmyie qooujame ° denHomnwy;

) o0jacHU QU3NYKa U XEMHjCKa CBOjCTBA JIKOXOJa ° Etpu;

° neduHuIIe GeHore 1 HOMEHKIATYpy (eHona ) Anpexunm;

° npukaxe Gopmyrnama godujame ° Keronu;

° o0jacHU (U3NYKaA 1 XEMHjCKa CBOjCTBa (heHOoIIa ° OpraHomeTaliHa jeJIMiHEHha MarHe3ujyMa;
° neduHHIIE annexune ) KapOokcuine Kucenmne;

° NpUKake HOMEHKJIATypy ajexuua ) JlepuBaTi KapOOKCHUITHUX KHCEIINHA;
° npukaxe Gopmynama 100Hjambe alaexuia ) CyncTuTyrcaHe KucearHe.

° o0jacHM (U3NYUKaA 1 XEMHjCKa CBOjCTBa aJlIeXH/a

° neduHHMIIIe KETOHE U HOMEHKIIATYpy MpHKaxe popMyiama

nobujame 1 00jacHU PU3MYKA U XEMHU]jCKa CBOjCTBAa KETOHA

° neduHUIIE eTpe, HOMEHKIATYPY U BbUXO0Ba CBOjCTBA

° OTIHIIIC OPTaHOMETANTHA jeTUHCHbA MATHE3H] yMa

° neduHUIIe KApOOKCUITHE KUCEINHE U HOMCHKIIATYPY

° o0jacHu Qu3UUKa CBOjCTBA KAPOOKCHUIIHE KHUCEIHUHE

° npukaxke GopMysiama 100Hjamke ¥ XeMHjCKe peakiyje 3acuheHux
MOHOKapOOKCHUITHUX KHUCETHHA

° HaBeIe MOy JIMIHIA

° o0jacHu noOujame, CBOjCTBA CYNICTUTYHCAHMX KHUCEIMHA

° HaBeJIe MPE/ICTABHUKE CYIICTUTYHCAHUX

KHCEJINHA

Bexoe Bexoe

° U3BeJIe EKCIIEPUMEHTE JJ0OUjara H UCITUTa CBOjCTBA: ° MOHOXUIPOKCHITHU aJTKOXOJIH, T0OHjarhe U UCTIUTHBAHC
— MOHOXHJIPOKCHITHHX JIKOXOJIa 0co0MHa;




— IIBO M TPOXUAPOKCHITHUX aJTKOXO0JIa, ° JIBO M TpO XUIPOKCHITHN ATKOXOJIH, JOOH]jale U OCOOMHE;
— (heHOMA, ° denonu, NCIUTHBAaILE OCOOMHA;
— anaexuaa, ° Anpexunu, 100Hjamke, U HCITUTUBAKHE 0COOMHA;
— KETOHa, ° Keronu, 1o06ujame 1 UCIUTUBAKkE 0COOMHA,;
— KapOOKCUITHUX KHCEJIMHA, ° KapOoxkcumnne kucenuHe, HICTUTHBAKE OCOOHMHA.
Teopuja Teopuja
® OnNuIle CTPYKTYPY YIIbEHHX XUIPATa e [losena u yiora yribeHUX XUpaTa;
® HaBeJIe NOJICITY U YJIOTY YIJbeHUX XHUpara e Monocaxapuay, puzndka, XeMHujcka U OUOJIOIIKA CBOjCTBA;
e neduHMIIE MOHOCAXapHE U MOIEITy MOHOCaxapuaa e Jlucaxapunu, pusnuka, xeMHujcka 1 OMOJIOIIKA CBOjCTBA;
e HaBeJe (U3MYKaA CBOjCTBA MOHOCAaxXapuiaa o [lonmucaxapuay, pusnuka, XeMHujcka U OUOJIOIIKA CBOjCTBA.
e JeUHHUIIIE AUCAXAPUC U MOJENTY Jrcaxapuia
® onuIle CTPYKTYpPY caxapose
e jneduHHUIIE TOMTHUCaXapHIe
® Hapeje NOJeNy NoIHucaxapuaa Mo cacTaBy
® Hapeje NOJeNy NoNKucaxapuaa o yiao3u
® OmnWIle CacTaB U CTPYKTYpPY CKpoOa
® OnuIle CTPYKTYPY LETy03e
VYTIbeHU XUIPATH ® HaBejIe YJIOTY M 3aCTYIJBCHOCT YIJbEHUX XUpaTa y )KUBUM
crucTeMHMa
® T[IOBEKE CTPYKTYPY MOHOCAXapu/a, TUcaxapuia u nojrcaxapusa ca
CBOjCTBMMA U YJIOTOM y YKUBHUM CUCTEMHMa
® OMNMIIE ONTHYKY H30MEPH]Y
e o0jacHH IojaM aHOMeEpa
e 00jacHHM I10jaM MyTapoTaIlje
® pa3zNuKyje CTPYKTYypy MOJIeKyJa Jrcaxapu/a 1 moircaxapuaa Ha
OCHOBY Ha3uBa, opMysa u BpcTe Be3a
Be:xoe Be:xoe
° EKCTIEPUMEHTAITHO UCITUTAa 0COOMHE YIIbeHUX XHUpaTa e MoHocaxapuu, HCIIUTHRAKHE 0COOMHA;
o Jlucaxapuiu, NCIIMTHBAKHE OCOOUHA;
e [Tosncaxapuiu, HCITUTHBAE 0COOMHA
Teopuja Teopuja
° neUHHIIE OPraHCKa jeIHbEba KOja CaapKe CyMIIOp e OpraHcka jeIumbeha Koja caapike CyMIIop;
° npukaxke hopMyiiama J100Ujame U peakiiije THOATIKOX0JIa ® THOoaJIKOXOJIH;
° npukaxe GopMmynaMa 100Hjame 1 peaklyje THOeTpa e Tuoetpy;
OpraHcka jeTumbema ca ° neUHUIIIE OPraHCcKa a30THA jEeANEhA e OpraHcka jeIumberha Koja caJipiKe a3or;
CYMITIOpPOM H a30TOM ° npukaxe GopmyrnaMa no0ujame e Hutpo jenumema;
° o0jacHu QU3NYKA U XEeMHU]jCKa CBOJCTBA HUTPO jeIUbCHbA ® AMUHU;
[ ]
°
°

npukaxe GopMyiama 100Hjame
o0jacHU (U3MUKA U XEMHUjCKa CBOjCTBAa aMHHA
o0jacHU To0Wjame ¥ CBOjCTBA aMUHOKHUCEITMHA

® AMUHO KHCEJIMHE;
e [IpoTennu, neQUHUIM]jA U TTOJIEIIA.




nedhuHAIIE TPOTECHHE

Bexoe Be:xoe
° eKCIIEPUMEHTATHO TOOHWje aHUIIMH U UCTIHTa 0COONHE e Hutpo u aMHHO-jeTU-CHha.
° eKCIIEpUMEHTAITHO HCIUTa 0a3HOCT aMHHa U Tpaljere conn
° U3BEJIC EKCIIEPUMEHTE aMUHA Ca HUTPUTHOM KHCEITMHOM
° W3BeJie EKCIIEPUMEHT J0OMjamba alleTaMUa U HCITUTa OCOOMHE
Teopuja Teopuja
) neduHHIIE XETEPOINKINIHA jeTUHCHA ® XeTepOLUKIINYHA jeTUHEha;
Xetepoukmrina ° HaBe/Ie PA3ITHUUTE NETOUIAHE U HIECTOWIAHE © X eTepONNKINYHA jeIUHEHha Ca a30TOM;
. XETEPOIMKIMINYHA jeIHbCHa o /lepuBaTu nupoia, NTUpUANHA, TUPUMUINHA U TypPHHA.
Jenumberba ° pas3nrKyje peakTUBHOCT MUPOJIa ¥ MUPUANHA
° JneUHUIIE aTKaIOuIe
° HaBeJIC PA3INUNTE ATKAIONIC
Teopuja . Teopuja
OcHoBu Ouoxemuje ¢ HaBCIC 1T MPOyHana 6H.0X6Mma e [Ipenmer n3y4aBama OHoxemuje;
e o0jacHM 3Ha4aj OMOXEMHjeKao HayKe . :
e 3Hauaj Omoxemmuje.
® HaBeJIe KapaKTEePUCTHKE )KUBUX OpraHu3ama
Teopuja Teopuja
e o0jacHUW 3Ha4aj BOJIE U HEHY YJIOTY Y OMOXEMH]jCKHM IMPOoIecuMa e buoreHu enemMeHTH;
® HaBe/e KapaKTepPHUCTHKE KMBOT Ouha e buomornekynu;
e Halpaju OMOTeHE eIeMEeHTe e [Ipokapuorcka u eykapuoTcka hennja;
® paznuKyje XHAPOPHIHE U XHIPoPOOHE CYTICTaHIIe e bibHA U KUBOTHIGCKA hienuja.
e iacudukyje OMOTeHE eIEMEHTE T10 3aCTYIUbEHOCTH
Cacras u rpaha henmje ® HaBeJ/le YJIOTy MHKpOeJIeMeHaTa
e xiacudukyje OMOMOJIEKYJIE 10 CIIOKEHOCTH
® HaBe/le CIMYHOCTHU M pa3ivKke nu3Mel)y mpokapruoTcke M eyKapuoTCcKe
henuje
® HaBejie CIIMYHOCTH U pasiuKe n3Mel)y OMJbHE U )KUBOTHEbCKA henuje
® onuile CTPYKTypy henujcke MemMOpaHe W opraHeia
e Hageze yjory henujcke MemOpane u opraHesna
Teopuja Teopuja
e JnedUHHUIIE JINTHIE e XeMujcKa CTPYKTypa U MoJieNia JINIHIA,
® HaBeJle MOJACTy U e MacHe kucenuHe, pU3nUKa U XeMHjCKa CBOjCTBa,
e jedunHUIIe GU3NYKA U XEMHUjCKA CBOjCTBA JINITU/IA e [IpupoaHe MacHe KUCEIHHE, pe3epBHE H OpraHONeNHjcKe;
® HagejIe YJIOTY Y )KUBUM CUCTEMHUMA e TpHaMIOTIIHIIEPOITH, XEMHjCKa CTPYKTYPA;
Jlumum ® omnwile CTPYKTYpY ecTapa Koju Cy IllaBHa KOMIIOHEHTA JIMITUAA e [IpupoaHe MacTu, pu3HUKe U XEMH]jCKa CBOjCTBA (XUAPOIHU3a,
e nedUHHUIIE TPOCTE JUMUAC ANKOXO0JIN3a);
e JredUHHUIIE CIIOKEHE JIUTUIE e (CioxeHH JHUIUAN (BOCKOBH, CTEPOHIH, XOJIECTEPOIL, KydHa
e rneduHMIIE MaCHE KHCEINHE KHCEJIMHA).
® pa3iuKyje 3acuheHe u He3acuheHe MacHe KHCEITNHE




HaBeJle OCHOBHE 3acnheHe MacHe KUCEIHHE

HaBeJle OCHOBHE He3acnheHe MacHe KHCETIHHE

00jacHU 1ojaM €CEHIIWjaTHe MaCHE KHCEIHE

00jacHU TpaHC MacHE KUCEIINHE

Je(UHHUIIE MacTH IIpeMa cacTaBy

neduHUIIE yiba TIpeMa cacTaBy

ne(UHAIIIE BOCKOBE

HaBeZle XeMH]jCKY jeAHaYNHY XUAPOTeHN3alllje He3acHNeHnX
TpUALITITUIIEPOJIa

® HaBeJe XEMH]jCKY jeTHauMHy KKcese U 0a3He XUIposin3e
TPHALMITITUIIEPOIIA

Be:xoe

® CKCIEepHUMEHTAITHO OJIpeIr MacHe OpojeBe
® JCcrHTa OCOOWHE MAaCTH U yJba

® ypaau canoHu(UKaIKjy MacTH U yJba

Be:xoe

e OnpehuBama MacHHUX OpojeBa (KUCETMHCKHU Opoj, YKyITHE MacHe
KHCETNHE, joTHU 0poj).

o (OcoOuHe MacTH | yjba

e AJKaiHa XUAPOJIH3a TPUALMITIUIEPOIIa

Teopuja

® jneduHHMIIE AMUHOKHCEITIHE

® HaBeJle MOy U YJIOTY aMUHOKHCEINHA

e 00jacHM I0jaM O-aMHHOKHUCEIINHA

® [pHUKaKE XEMHjCKOM jeJIHAaYNHOM HacTajame MeNnTHIHE Be3e uzmely
3a]]aTUX aMUHOKHUCEIIHHA

® jeduHHMIIE TPOTEHHE

e 00jacHM mITa Cy €CeHINjaTHE AMHUHOKHCEIINHE ¥ KaKO HACTajy
HEECCHIINjaJJTHE AMUHOKHCEITHE Y )KUBUM CUCTEMHMa

® pasuKyje ro0ynapHe o puopuIapHUX MPOTEUHA

Teopuja
AMUHOKHCeNnHE, ((U3MIKa U XEMHjCKa CBOjCTBA, TIOZeNa;
EcenuujanHe n HeeceHLIMjaTHE AMUHOKHUCEIIMHE;
IlenTunHa Be3a;
CTpyKTypa IpOTEenHa, CBOjCTBA U MOJIENa;
IIpoctu nporenny;
[Ipotenau: pochonporeniv, HyKICONPOTEUAN, TITUKOIPOTEHIH,
JIUIIONPOTENIN;
e HykIiienHCKe KHCENnHE;
DNK, RNK u muxoBa yiora;

[ ]
[IpoTennu ® OIIMIIIC HUBOE CTPYKTYpPHE OpPraHu3alfje MPOTEeHHa Y KUBUM e MeTaboau3aM aMUHOKHCEIIMHA;
CHCTEMHMA e [lyreBu pasrpajlim-e aMHHOKMCENIHUHA 10 anetuit — Cod,;
e jeduHHUINE IITA je NeHATypalKja MPOTEHHA U HABOJU HaYlHe Ha Koje | ® [luxiyc ypee.
CE€ MOT'Y JICHATypUCATH MTPOTEHHH
Beixoe Bexoe
® CKCIICPUMEHTAIHO UCIIUTA 0COOMHE aMUHOKHCEIMHA U JIOKA3UBabe o Ocobune aMHHOKHCETHHA
® Ouypercka, KCAaHTOIPOTEMHCKA, IIUCTENHCKA M HUHXUIPHHCKA e bojeHe peakiyje MpoTenHa
peaxiiyja mpoTernHa e TajoxxHe peakiyje IpoTenHa
e xpomarorpadckor pasBajame aMUHOKHCEITNHA e Xwujponusa IpoTeHHA
® PEBepP3UONITHO U UPEBEP3UOMITHO TAIOXKEHE IPOTEHHA, ofpehuBame
pi KazenHa
Teopuja Teopuja
[T e jeuHHUIIEe eH3UME e buokaTain3aTopu, MEXaHH3aM JICJI0Bamba,;

® HaBeJe yJIOTy eH3MMa
e Ha0poju KiIace eH3uMa

e OmuTte OIMKE €H3UMA;
® AKTHUBHHU IICHTap.




® rneduHHMIIE CYNICTpaT, aKTUBHU LICHTap

® OmuIIe aKTHBHOCT €H3MMa IT0 MOAETy OpaBe U Kibyda

® [peno3Ha Kiacy eH3uMa [0 UMEHY U OJIpeId PEaKIjy KOjy eH3UM
KaTaau3syje

nedunuiie Kodakrope, KOCH3UME, AKTUBATOPE M MHXUOUTOPE EH3NMa
OITUIIIE KAaKO AETy]y aKTUBATOPH M MHXHOUTOPH SH3MMa

HaOpoju (hakTope KOju yTHUIy Ha aKTUBHOCT €H3UMa

OITUIIIEe AKTHBHOCT €H3MMa 110 MOy IpuiarohaBama

® 00jacHM yNory €H3UMa Y )KHBUM CUCTEMHUMa U YTHLAj] Pa3IHYUTHX
(akTopa Ha aKTUBHOCT €H3UMa

o Kracudukaruja enzuma. JejcTBo crosbHUX hakTopa (pH,
TeMIieparypa) Ha aKTUBHOCT €H3UMa;

e (Creun(uUHOCT JIejCTBA CH3UMA;

e uxuburopu;

e Koensumu, aejctro, ognoc npema eusumuma. NAD (P), FAD, Co
ASH, CYT, ATP u octaiu KOCH3UMU.

Be:xoe

® CKCIICPUMEHTAHO JOKaXe aKTUBHOCT U TEPMOJAOWITHOCT NTHjaTuHA
(o-ammnase u3 JbyBavyKe)

® CKCIICPUMEHTAIHO OJIPE/IM AKTUBHOCT Ol-AMHJIA3e

® CKCIICPUMEHTAIIHO OJIPE/IM AaKTUBHOCT KaTaliaze

Be:xoe
e (CBojcTBa ammiiase;
e (CBojcTBa KaTanase.

Teopuja
e 00jacHHM JIeJIOBakhC CH3MMA

e jneduHHUIIE KOSH3NME
e jeduHHMIIE BUTAMUHE
® HaBeJe NO/IeNTy IPeMa PaCTBOPJBUBOCTH, YJIO3HM BUTAMUHA Y JbYACKOM

Teopuja
e Buramunu,kiacudpukaiyja, KapakTepucTuke U pyHKIHja;
e J[HeBHe moTpeOe BUTAMHHA.

Burtamunu
OpTaHu3My
e o0jacHM JHEBHE MOTpebe BUTAMHUHA
Be:xoe Be:xoe
® CKCIIEPUMEHTAIHO OJIPE/IN Ca/IpKaj ACKOPOMHCKE KUCEINHE Y e KBaHTUTATHBHO OJpehiBame aCKOPOMHCKE KHCEITHHE
tabnetu ButamuHa L1 u BohHOM coky
Teopuja Teopuja
e JieUHHUIIE XOPMOHE e Viora XOpMOHa;
® HaBejIe OIIITY YJIOT'Y XOPMOHA Y YOBEKOBOM OPTaHU3MY e [lozena u xujepapxuja XOpMOHa,
® HaBejie YJIOTY HHCYJIMHA, XOPMOHA PacTa, MOJHUX XOPMOHA e [IpoTerHCKN XOPMOHH;
Xopmonnu ® pasiuKyje 3‘noyn0Tpe6e CTEPOH/THIX XOPMOHA o (CTepouaHN XOPMOHH.
e iacu]puKyje XOpMOHE M0 XEMH]CKOM CacTaBy
® 00jacHM U IUCKYTYje XHjepapXHujy XOpMOHa
® pasMarpa yTHIIa] XeMH]CKE CTPYKTYpPE XOPMOHA Ha HErOBO JICJIOBAHE
Be:xoe Be:xoe
® CKCIIEPHMEHTAIHO M30Jyje MH3YIIMH U3 JieKa 3a mehepHy Oonect e ll30m0Barme HHCYJIMHA U3 JIEKA.
Teopuja Teopuja
e rneduHuUIIE aHTHOMOTHKE e AHTHOMOTHUIIM U TOZIENa IO MEXaHU3MY JI€]CTBA;
AHTHOMOTHLIN ® HaBeJe YJIOTy U IPUMEHY aHTHOMOTHKA Kao MIPUPOAHUX U e XeMujcKa CTPYKTypa u3abpaHuX NpeIcTaBHUKA;

CHHTETUIKUX XEMH]CKUX jCIUHEHa

e 3ioynorpeda aHTHONOTHKA U
pE3UCTEHIIN]ja MUKPOOPTaHH3aMa.




e HaBeje GakTope Koju yOp3aBajy HaCTaHaK PE3UCTCHIIN]E
MHKpPOOpTraHu3aMa Ha aHTHOMOTHKE

® pa3NuKyje HOPMaJHY U MaTOJOUIKY OaKkTepujcKy (iopy

e 00jacHM HaYMHE Ha KOje MUKPOOPTaHU3MH TIOCTa]y PE3UCTEHTHHU Ha
AHTHOUOTHKE

e racupuKyje aHTUOMOTHKE 110 MEXaHU3MY JeJIOBarbha

® pPa3sMOTPH NMPEAHOCTH M MaHe ofpeheHnx Kiraca aHTHOMOTHKA

Be:xoe Be:xoe
® CKCIIEPUMEHTAJIHO JIa U30J1yje NCHUIIWINH U3 Oyhu HaMUpHHIA e l3osnoBame neHuumInHa U3 Oyhu xsaeda,cupa uTa
Teopuja Teopuja
e jieuHHUIIE aTKaTOUIC o du3nuKa U XeMHjCKa CBOjCTBA AIKAJION/IA;
® HaBeJe yrnoTpedy aikamonaa e 3Hauyaj aKajoua y CHHTE3U (hapMaleyTCKu aKTUBHUX
® HaBeJe PU3HMKE 3JI0yNOoTpede anKaIonIa CYIICTaHIIN;
Ankanonau ® HaBe/le NPUPOIHE H3BOPE N3a0paHMX AITKATOHIA e TOKCHMYHOCT aJKaJon/1a Ha JbYICKH OpPTraHn3aM;
® JIICKYTYje (U3HOJIONIKO JeOBakhe H3a0paHNX alKaIouIa e 3ioynorpeba ankanouaa.
® pazMarpa XeMHjCKYy CTPYKTYpY M3a0paHuX aiKaJoua.
Be:xoe Be:xoe
® CKCIIEPHMEHTAIHUM TeXHHKaMa U30J1yje aJIKAIONIe e l3070Bame ajkaaona u3 OMJBPHOT MaTepHjasia

YIOYTCTBO 3A JUJAKTUYKO-METOJANYKO OCTBAPUBAILE ITPOI'PAMA

Ha MMOYETKY CBAKOI' MOlyJIa YYCHHUKE YIIO3HATH Ca HNJbEBUMA U UCXOAMUMA, IIJIAaHOM paJia 1 HAUMHHUMA OLCH:UBabA.

[Ipenmer ce peanusyje Kpo3 TEOPHUjCKY HACTABY y YUMOHHUIIH, CIICI[UjaIM30BaHO0] yuroHMIH. [Ipernopyka y opraHu3aiiiju TeOpHjcKe HacTaBe je Jia Ce 10 HejeJbaMa peajiu3yje

JBOYAC TEOPHjCKE HACTaBe U OfieJberbe ce He nenu. [Ipernopydenn Opoj yacoBa o MOAyIUMa 3a APYTU paspen je ciaenehu:
OCHOBHH TIOjJMOBH y OpraHckoj xemuju (3 + 2 gaca);

YTIH0BOAOHUIIN U XaJIOTeHH JepUBaTH yriboBogoHMKA (10 + 12 gacoBa);
Oprancka jenumemna ca kuceoHunkoM (12 + 12 gacosa);

Yriwenu xunpatu (8 + 8 yacosa);

OprasHcka jeiumberba ca CyMIIOpoM 1 a30ToM (5 + 4 vaca);
XeTeponuKiIndHa jequmemna (2 + 0 gaca);

OcHosu 6noxemuje (1 + 0 yaca);

I'paba henuje (2 + 0 gaca);

Jlunumu (6 + 8 wacosa);

IIporennu (6 + 8 gacona);

Ensumu (4 + 6 yaca);,

Butamunu (3 + 2 gaca);

Xopmonn (3 + 2 gaca);

Antubnotnmm (3 + 2 gaca);

Ankamonnm (2+ 4 gacoBa).




[MpunukoMm peanu3anuje MoJyja OCIOHHTH CE Ha NMpeJ3Hara YYeHWKa W3 (U3MKe, OIIITE W HEOPTaHCKE XeMUje W aHATUTHYKe Xemuje. [Ipenopyka je ja ce MpIIHKOM
OCTBapHBama Mporpama n3pal)yjy 3amany koju he ce npuMemBUBaTH y TPAKTUYHO] HACTABU U CTPYYHUM IpeaMeTuMa. HcHcTHpaT Ha CHCTEMaTHYHOCTH M IPUMEHH CTEUEHUX
3HaWba y MpaKcH.

3a camocTaHe paJoBe YUeHHKa MOTPEOHO je MPUIIPEMUTH MaTepHjal Koju ce Hala3| y OlUCY cBakor Monydia. [lpeanor camoctanHux panoBa je cinenehu:

1. Tlpukas peakuuje CyNCTUTYLHUjE, aAULIUj€, CIMMHUHALH]C.

2. IIpuka3 XOMOJIOTOT HH3a, HOMEHKJIAType, CBOjCTBA U PEAKIMje XAIIOTCHUX JIepUBaTa yribOBOJOHHKA.
3. IIpesenTanyja nobOujama 1 UCTIMTUBAKHA CBOjCTBA KETOHA

4. llpe3eHraryja HCIMTUBaka OCOOMHA MMPOTEHHA.

5. Ilpuka3 ucnunBama 0cOOMHE XETEPOLMKINYHUX jeTUHCHHA Ca A30TOM.

6. Kowmmjyrepcky nmpe3eHTalyjy oryiesa.

7. [Mpukas yrunaj pH u remneparype Ha Op3uHy €H3UMOM KaTallM30BaHE XEMHUjCKE peaKiyje.

8. [leseHTamnuja ekcTpakiyje 1 KBAaHTUTATHBHO ofapehuBame ButamuHa C.

9. [pe3enTanyja KBaIUTATUBHE M KBAHTUTATHBHE METO/IE 3a opehuBambe YIIbeHHX XUapara.

10. [Tpuka3 canonuduKalyja TPHANUIOTIIALIEPOIA.

11. [Tpuka3 onpehuBama MacHUX OpojeBa (KUCEIMHCKH OpOj, YKYITHE MacHE KHCEIMHE, jOJTHU Opoj).
12. [Ipe3eHTanuja ekcriepuMeHTaIHE METO/Ie 3a oapehuBambe aMUHOKUCEIHHA.

13. [Ipe3eHTanuja KBaHTUTATHBHE peakIyje 3a onpehuBame nporenHa.

14. [Ipukas xpomarorpadckor pas/iBajamke aMHHOKHCEINHA.

15. [IpukasuznBajama RNK u3 henmja kBacia.

16. [IpesenTanuja xuaponuze RNK.

17. [pesenrtanuja n3nBajamba RNK u3 henuja eykapuora.

18. [lemarckn nmpuKa3 mupaMuie UCXpaHe.

19. Bupeo npeseHTranyja 0 BATAMHHIMA M FbHXOBA YJIOTa Y OpPraHU3MY.

[Mpunukom peanu3zaiije MOJyjia OCJIOHUTH CE Ha Mpe/3Hama YUCHUKa M3 OMOJIOrHje, MUKPOOHOJIOTHje U OpraHcke xemuje. [Ipenopyka je na ce MpUIMKOM OCTBapUBarmba
nporpama u3paljyjy orienu koju he KOHKpeTU30BaTH YUCHUUKO 3HAE.

N360p MeTona u obimka pajga 3a CBaKy TeMy ojjpeljyje HacTaBHHK Y 3aBUCHOCTHU O] HACTABHUX CaApiKaja, CIOCOOHOCTH 1 MOTpeda yueHHKa, MaTepHjaliHUX U APYTHX YCIOBa.
Kopuctutu BepbanHe Metozie (METO1a yCMEHOT M3Jlarama 1 JUjajolika MeToa), MeTo/ie AeMOHCTpalije, TeKCTyallHO-|uiTycTpaTiuBHe MeToze. [Ipeanoxenn obnuu paga cy
(dpoHTaNIHHU, pan y TPYIH, paj y napy, MHIMBUIYaJIHH Pa.

YIIYTCTBO 3A ®OPMATHUBHO U CYMATHUBHO OLLEIBLNBAIBE YYEHUKA

VY HacTaBH OpPHjEHTUCAHOj Ka JOCTU3amby UCXOa IpaTe ce M BPEIHYjy IpoLeC HACTaBe U y4eHa, NOoCTUrHyha yueHuKa (MpoIyKTH yuera) U COTIICTBEHH PaJl.
HacraBHuk TpeOa KOHTHHYHpPAHO Ja TpaTh HaIlpeaak yUYeHHKa, KOjU ce Orjefa y HauMHy Ha KOjU YYeHHIM MapTULMIINPA]y, KaKo MPUKYIUba]y MOJAaTKe, KaKO apryMeHTyjy,
eBATyHPa]y, JOKYMEHTY]Y UT/I.

Jla 6u BpemHOBam-€ OMII0 00jEKTUBHO U Y QYHKIHjH YICHa, TOTPEOHO je YCKIATUTH HUBOE UCX0/1a U HAUMHE OICHHHBambA.
CyMaTHBHO OIICHUBAKEC j€ BPEAHOBAkE NMOCTUTHYhA yueHHKa Ha Kpajy cBake peanm3oBaHe Teme. CyMaTHBHE OIICHE ce JOOHjajy W3 KOHTPOJIHUX HIIUM MUCMEHUX pPajioBa,
TECTOBAa, YCMEHOT UCIIMTHUBAKka, CAMOCTATHUX WM TPYITHUX PaioBa YUCHUKA.




Y (GopMaTHBHOM BpEAHOBalkhYy HACTaBHHK OM TpeOasio Ja MPOMOBHIIIEC TPYIIHU THjaJIOT, 1a KOPUCTH IUTamka Ja OM TeHepHcao mojaaTke u3 haukux uiaeja, ajau u Ja MOMOTHE
BUXOB pa3Boj. [loTpedHO je ma naje ydeHUIIMa oBpaTHe WHOpMaIHje, a MoBpaTHe WHpOpMaIije ToOHjeHe 01 YIeHHKAa KOPHCTH Jla IPIJIATOAH MoIydaBame, oxpaodpyje
YYEHUKE J1a OIICHY]y KBAIUTET CBOT Paja.

W360p nHCTpyMEHTA 32 POpPMATHBHO BPETHOBAE 3aBUCH O/ BPCTE aKTHBHOCTH KOja ce BpeAHYje.
YKONMHMKO ce M3BOAM HACTaBa Ha JAJbUHY MOTPEOHO je BpIIUTH (POPMATHBHO OIEHHBAmhEe YUCHHYKHX MMOCTUTHYha KpO3 aKTHBHOCT yU€HHWKA Y IUCKYCHjH, U3paan JoMahux
3ajaTaKa, pajia Ha IIPOjeKTHHUM 3a1anuma uta. Ha ocHOBY KOHTHHYHpaHOT (JOpMATHBHOT OCEm-HBamba MOTyhe je M3BeCTH M CYMAaTHBHO OLCHHHBAILE.




Ha3zus npeamera: MUKPOBUOJIOT' NJA

1. OCTBAPUBAIbBA OBPA30BHO-BACIIUTHOI PAJIA - OBJIUIINU U TPAJAIBE
HACTABA
PA3PE]] - IMPAKCA YKYITHO
Teopujcka HacTaBa Bex6e [IpakTryna HacTaBa Hacrara y 6moky
1 0 70 0 0 0 70

Hamnomena: y Tabenu je nprkaszaH TOJUIILH (OH]] 4acoBa 3a CBAKM OOJIMK paja

2. HUJ/bEBU YUEA:

- Ocnoco0JbaBame 3a pajl y MEKPOOHOJIOIIKO]j JTabapaTopHju;

- Ocnoco0baBame 3a HCTIUTHBAE PA3INIUTHX BPCTa MOPQOIOMIKUX U (PH3HOJIOMIKAX KapaKTePHCTHKA;

- Pa3Bujame cBECTH 0 yTHIAjy €KOJOMIKIX YHHUIIAIA Ha TUHAMHKY pacTa MUKpOOpPraHU3ama;

- VYno3HaBame 0 pacnpocTpalbeHOCTH MUKPOOPraHu3aMa y IPUPOIH U IbHX0Ba YJIOTa Y KPYXKEehY MaTepuje;

- PasBujame cBecTr 0 MUKpOOHNM 3aral)emuma;

- VYro3HaBame ca MUKPOOPraHU3MHMa 32 9yBamkhe U CaHALH]y JKUBOTHE CPEANHE;

- Ocnoco0baBame 32 MUKPOOHOJIONIKO HCITUTHBALE Ba3lyXa U TIa;

- OgiagaBame TEXHUKOM pajia y MUKPOOHOJIONIKO] 1a00paTOpHjH 1 pa3BHjame BEIITHHE H HaBUKE Koja he yueHnnnmMa oMoryhuTa gace yijbyde y pag;
- Pa3Bujame cIOCOOHOCTH 3a €KCIEPUMEHTAIIHU Pajl, 32 IOCMATPamke, yOouaBamke U 3aKJbyUHBAIbE.

3. HA3UB U TPAJAILE MOAYJIA IPEJMETA
Paspen: Apyra
Pen.op HA3UB MO VJIA Tpajame
MopyJa
(qacoBm)
1 Mopdorornike U GpHU3HOIONIKE KAPAKTEPUCTUKE MUKPOOPTaHM3aMa 20
2 MuxkpobHe pepmeHTanyje 6
3 Exosioruja MUKpoOpranuzama 12
4 MecTo 1 yjora MUKpoOpranusama y npupoau 16
5 Mukpo6Ha 3araljera 1 MEKpPOOPTaHU3MH Y CaHAIIMjU W OUyBamby )KUBOTHE CpEJIMHE 16




HA3UB MOAYJA

ncxoam
[lo 3aBpmIeTKy MOayna ydeHUK he OUTH y cTamy na:

HPEINNOPYYEHU CAIAP/KAJ / KJbYUYHHU TIOJMOBHU CAIPKAJA

Mopdonomke u
(hu3moITOIIKE
KapaKTePUCTHKE
MHKpOOpraHu3ama

HpI/IMeH)ij MCPEC JIMYHEC U KOJICKTUBHC 3alITUTS HA paay y

MHUKPOOHOJIONIKOj Tab0paTopHju

CIpPOBOAU Mepe 0e30€HOCTH U 31paBiba Ha paay
MPUMEYje Mepe 3aIlITUTE )KUBOTHE CPEIUHE
CIIPOBOJIM EKCIIEPUMEHT y CKJIaJly ca NMPaBHJIMMa ITOHAIIAka

Y MUKPOOHOJIOIIKO] 1a00paTOPHjH MPUITPEMH MUKPOOHOIOIIKU
npubop, cynose u ypehaje

KOPUCTH MUKPOCKOII
NPUIIPEMH TIpenapaT ¥ MUKPOCKOITHPA;

BPIIIH TIPOCTO | CIOXKEHO 00jeme OakTepuja

BPIIM MHUKPOCKOIIHPAmE KBACIa ¥ TUIECHU
MIPUIIPEMH CTAKJICHH MPUOOP 3a CYBY CTEPHIIU3AIN]Y
BPIIU CTEPUIIM3ALIN]Y

* 3amTuTa Ha paay M 3alITHTa )KUBOTHE OKOJIMHE,

* Mukpobuosnomnka nadopatopuja. YcinoBu paga. PamgHo mecro.
OmnacHoctH ox oBpeaa u Mepe 3amrure. [IpBa momoh.

*  MUuKpOCKOIIUpame Ipernapara;

* [IIpocto 60jeme OakTepHja;

* CrnoxeHo 0ojeme OakTepHja;

*  MUKpOCKOIHPakEe KBAcla 1 IUIECHH;

* Crepunuzanuja y ayToKJIaBy;

* Crepmmmzanyja y KoxoBoM J0oHITY.

MukpoOHe hepmeHTanuje

MpUIIpeMa U Pa3iiuBa TEUYHE U YBPCTE XPAHIJbUBE MOJJIOTE
PYyKyje amapaTumMa 3a rajemhe MUKpOOpraHm3ama

* Teune u YBpCTE XpaHJbUBE MOAJIOTE;
* Tepmocrar;

* llenTpudyra;

*  Xiaamak.

Exomnoruja
MHUKpPOOTaHH3aMa

oJIpelid YKyIiaH Opoj MUKpOOpraHu3ama;
KOPUCTH aHTHUOHOTPaM METOTY

* OgnpehuBame yKymHOT Opoja MUKpOOpraHu3amMa oMoy KoMope 3a
Opojambe;

* bBpojame KOIOHUja MUKpPOOpraHU3aMa Ha YBPCTUM XPaHIJbUBHM
noJyiorama;

®* AHTHOHOrpaMm MeToja.

MecTo u ynora
MHKpOOpraHuszama y
MIPpUPOaU

ollpeny yKymnaH Opoj 6akTepuja y Boju 3a nuhe
OJIpe/IX IPUCYCTBO KOTUPOPMHUX OaKTepHja y BOAN
oapenu (hexaHe CTPENTOKOKae

JIOKaKe OaKkTepHje

* VYkynse O6aktepuje y BOIH;

*  Komudopmue GakTepuje y BOIH;
* EjkMaHOB TecT;

* ®deKallHE CTPENTOKOKE;

* MewmbOpan-puntep MeToaa .

Muxkpo6Ha 3arahema u
MHUKPOOPTaHU3MHU Y
CaHalUj! U OUyBamby
KUBOTHE CpEANHE

BpIIY 0AKTEPUOJIIOIIKY HCIPABHOCT Ba3Iyxa

OJIpe/I MUKPOOHOJIOIIKY aHAIN3Yy KOMIPUMOBAHOT Ba3yXxa
BPIIH Y30PKOBAME 3€MIBHUIIITA

oJIpelid YKyIiaH Opoj MUKpPOOpraHU3aMa y 3eMJbHIITY
oJipenu nojearHe (HU3HOIIOIIKE rPyIie MUKpOOpPraHu3ama y

3eMJBHUILTY

* bakrepurosomika HCIIPaBHOCT Ba3ayxa

¢ KoxoBa MeTO0]1a;

* KomOuHOBaHe MeTOie (TPaBUTALIMOHO TAIOKEHE U MEMOpaH
dunrparuja)

* Meroja ucnvpama;

* MemOpaH ¢unTpanmja;

* V30pKOoBame 3eMJbUIIITA;

* VkynaH 0poj MUKpOOpTraHU3aMa y 3eMJBHIITY;

* Hurpudukartopu;

® A30TO(QUKCATOPH.




YIOYTCTBO 3A JUJAKTHYKO-METOJUYKO OCTBAPUBAIGE ITPOT'PAMA
Ha nmouerky cBakor Moyna y4eHHUKE YIIO3HATH €A HUIbEBUMA U UCXOJMMA, IUIAHOM Pajia U HAYMHYMA OLECHUBAKA.

[Ipenmer ce peannzyje Kpo3 BexkOe y CIEIHjaTn30BaHO] YIMOHHUIA M MUKPOOHOJIOIIKO] TabapaTopuju. [Ipenopyka y opraHn3anyjyu HacCTaBe je [ja ce Mo HelelbaMa peajn3yje
JIBOYAC BEXOU M O/IeJbehE Ce JIeN Ha rpyme 1mo 15 ydeHuka.

[MpunukoMm peanu3ainmje MOIyJia OCIOHUTH CE€ Ha MpEl3Hama y4YeHHKa M3 OHMOJIOTHje, OIIITe W HEOPraHCKe XeMHuje, opraHcke xemwuje. [Ipemopyka je na ce MpuIMKOM
OCTBapHuBama Mporpama uspalyyjy 3aaany koju hie ce npuMemUBaTH y IPAKTUYHO] HACTABU U CTPYYHHUM IpeaMeTHMa. MIHCUCTUPAaTH Ha CUCTEMATHYHOCTH M IIPUMEHH CTCUCHUX
3Hama y Mpakcu.

3a caMocTaHe BexkOe yueHHKa NOTPEOHO je IPUITPEMUTH arapaType 1 IpoBepy BEIITHHA yueHuuKa. [Ipeaior 3a camocTaiHe BexKOU je cienehu:
[Tpunpema 1 MUKPOCKOIIMPahE¢ KBACIIa U TUICCHH.

Crepunuzanuja npudopa y KoxoBom noHIy.

Crepuin3zalyja TOTOBOT Mpenapara y ayToK/IaBy.

OnpehuBame GakTepoOIOIIKE UCTIPABHOCTH BoIe 32 THhe.

MHuKpoOHOIOIIKa aHATT3a Ba3IyXa.

OnpehuBame yKyImHOT Opoja MUKPOOpPraHU3aMa y 3eMJBHIITY

ok wdE

N360p merona u oOjvKa pajia 3a CBakM MOIyJ ojpeljyje HACTAaBHMK y 3aBHCHOCTH OJl HACTABHUX CaJip)kaja M HACTaBHHMX CPEJICTaBa, CIIOCOOHOCTH M MOTpeda YUCHHUKA,
MaTepHjaIHuX U APYruX yciaosa. Kopucturu BepbasiHe MeTo/ie (MeTo/1a yCMEHOT U3JIaramba i JMjajiolKa METO/1a), METO/IE JIEMOHCTPAIIHje, METO/IE EKCIIEPUMEHTA, TEKCTYaIHO-
uiycTpatuBHe Metoze. [Ipeanoxenu oOmuim pajia ¢y GpOHTATHHU, Pajl y TPYIH, pal y napy, HHAWBUIYATHH PAI.

YIOYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLHEBBUBAILE YYEHUKA

VY HacTaBM OpHjEHTUCAHO] Ka JIOCTHU3amky UCX0/a IIpaTe ce M BpelHYjy Mpolec HacTaBe U yuewa, MocTuruyha yueHnka (IpoayKTH yderma) U corcTBeHr pad. HacraBHuk Tpeba
KOHTUHYUPAHO Ja NpaTH Hampelak Y4YeHHKa, KOjH ce Oorjela y HauWHy Ha KOjH YYEHHMLM MapTULHUNNPAjy, KaKO NPHUKYIJbajy IMOAATKE, KAKO apryMEHTYjy, €Balyupajy,
JOKyMeHTYjy uTA. Jla Ou BpenHoBame Omito 00jeKTUBHO U y QYHKIHUjU YueHa, MOTPEOHO je YCKIaIuTH HUBOE UCX0/1a M HAUWHE OLICHUBambA.

CyMaTHBHO OIICHUBAE j€ BPEAHOBAmE MOCTUIHYNa yueHHKa Ha Kpajy cBake peaiu3oBaHe Teme. CyMaTHBHE OliEHE Ce J00Mjajy M3 KOHTPOJIHUX WMJIM MUCMEHUX PajioBa,
TECTOBA, YCMEHOT UCIIUTUBAKbha, CAMOCTAIIHUX WA FPYNHUX pajioBa yUeHHUKA.

Y dbopMaTHBHOM BpEeIHOBAKY HACTABHUK OU TPeOaIo J1a MPOMOBHIIE TPYITHH JIUjalioT, 1a KOPUCTH MMHUTamka Jia O TeHeprcao nmoaatke u3 haukux ujeja, ajau U 1a MOMOTHE
pa3Boj haukux uzeja, naje ydeHHIIMMA MIOBpaTHE HHGoOpMaIlyje, a IoBpaTHe HHpopMalje J00HjeHE 01 yYSHHUKA KOPUCTH Jia MPUIIAroIy [I0Ay4aBame, 0Xpadpyje yUeHUKe 1a
OIIeThY]Y KBUINTET CBOT pajaa. M3060p MHCTpyMeHTa 3a (JOpMAaTHBHO BPETHOBAE 3aBUCH OJ1 BPCTE aKTUBHOCTH KOja c€ BpeaHYyje.




Hazus npenmera:

®OPEH3UYKE TEXHOJIOI'MJE

lNogummsu oI gacoBa:

Teopuja: 70 BexOe: 0

mpakTHdHa HacTaBa:(

Osrox Hacrtasa: 0

Pazpen:

Apyru

HnibeBu yuema:

— Ymo3HaBame ca MallMHCKUM U Tpal)eBUHCKAM MaTepHjainMa;

— PasBujame nHTEpecoBama 3a o0sactu caodbpahajHUX cpeATaBa U BbUXOBE Iy3/1aHOCTH U aHAJIN3E HAKOH OTKa3a;

— Ocmnoco0sbaBame y4eHHKa 32 CAMOJICTAIaHy MPUMEHY METOJIa M TEXHOJIOIIKO-TEXHUYKUX TIOCTymaka y o0nactu GopeHsuke;
— VYmno3HaBame yueHHKaA ca aHAM30M ypehaja u mojaBa u3 obmactu (hOpeH3HKE;

— Pa3zBujame uHTEpECOBama MpeMa CBOjCTBUMA, TOOHjamby U MPUMEHH ITPOM3BOIA MOIMMEPH3AIIH]je U TIOTHKOHICH3AIIH]E;

— Pa3Bujame CHCTEeMAaTHYHOCTH, MPEIIM3HOCTH, CMUCIIA M OJITOBOPHOCTH 32 TUMCKH PaJl.

TEMA

ncxoam
[lo 3aBpuIeTKy TeMa YUeHHUK he OUTH y cTamy na:

MPENOPYYEHM CAJPKAJM / KJbYUYHU IOJMOBH
CAJIPKAJA

OcHoBe MaTepujana

® 00jacHM CTPYKTypHA CBOjCTBA MAIIMHCKUX MaTepujaia(KpUCTAIHE,

amopHe)
® 00jacHH CTPYKTypHa CBOjCTBa Tpal)eBUHCKUX

MaTepujana(yITpaMUKPOCTPYKTYpa, MEKPOCTPYKTYPa, MAaKPOCTPYKTypa)

¢ (CBOjCTBa MalTMHCKUX MaTepHjaa;
e (CBojcTBa rpal)leBUHCKHX MaTepHjaa.

OCHOBHH TEXHOJIOIIKO-
TEXHWYKH IIPOLIECHU Y
(dhopeH3uLu

® o0jacHM Je(UHUIIN]Y TO3JAHOCTH MAITHHCKUX KOMIIOHEHATa U
KOHCTPYKITHja

® Hapejle OCHOBHE T0Ka3aTeJbe M0Y3/IaHOCTH MAITUHCKUX KOMIIOHEHATa 1
KOHCTPYKITHja

® o0jacHU MeTo/ie o/ipel)uBama IM03/1aHOCTH MAITMHCKUX eJIeMeHaTa
® o0jacHM 3Hauaj OTKa3a ca TEXHUYKOT MOTJIe/Ia MATHHCKUX
KOMIIOHEHATa

® OIIHMIIIE MTPOIIEHY 0TKa3a Ha OCHOBY YCIIOCTAaBJbCHUX Kilacu(UKalyja
y3pOK-MaHHU(ecTamja

® o0jacHu nmoy3aaHocT caobpahajHuX cpencTaBa

- Ba3/1yXOIUIOBHOT

- JPYMCKOT

- KEJIEZHUUKOT

- pedHor

- MIOMOPCKOT

® onuie MpoLeHy OTKa3a caoOpahajHuX cpencTaBa

® o0jacHM aHAIM3Y CIEKTPUUHUX ypeljaja Be3aHO 3a MOYy31aHUCT

® OmuIIe NMOCTYIKE y BE3H Ca PEIIaBambeM KOHKPETHHUX CIIydajeBa y
(hopeH3UITH BE3aHMX 3a:CEH3MUKY, ITOXKape, XaBapHje, CKCIUIO3H]e

® 00jacHM aHAJIM3y MaTepHjajia HAaKOH (U3MUYKOr OTKa3a MaTepujaia

JeduHnnmja noy31aHOCTH y MaIlIMHCTBY;

OCHOBHHU I0Ka3aTeJbH MOY3/1aHOCTH Y MAIIUHCTBY;
3Havaj 0TKa3a y MallluHCTBY;

I[pouieHe o0TKa3a Ha OCHOBY KJIacH(UKAIHUje y3pOKa;
[Noy3zmanoct caobpahajaux cpeacrasa;

OCHOBHHM TOKa3aTeJbU 0TKa3a caoOpahajHUX CpecTaBa;
AHanu3a enexktpuyHux ypehaja;

Ceuzmornoruja y GOpeH3UIIN;

[Moxapu y popeH3uiy;

XaBapuje y popeH3uIy;

Excnnosuje y ¢popensuiy;

AHannza MaTepujaja HakoH PU3UYKOT 0TKa3a MaTepujaiia

® OnuIle MOJUMEPH U BPCTE MOJIMMEPHUX MaTepHjaiay GpopeH3uu
® OMuIIe MOHAIAKE MOJIUMEPA

[Monumepu U BpcTe NOIMMEPHUX MaTepujaia y GOpeH3HLH;

e [IpumMapHa, CeKyHIapHa U TePUHjaTHA CTPYKTYpa Yy HOpEH3HLH.




OCHOBHH TIOJTMMEPHHU
MaTepu]jaiu

® o0jacHM NMPUMapHY, CEKYHAAPHY U TEPITHjATHY CTPYKTYPY Y
dhopen3uIN

CBojcTaBa MoIMMEpHUX
MaTepujana

00jacHU XeMHjCKa CBOjCTBA MOJUMEPHHUX MaTepHjaa;
- T'yCTHHA

- BUCKO3UTE

- OyOpeme

- CTEIECH yMpeKaBama

- MHCKC pedpakiiyje

- CNICKTPUYHA CBOjCTBA

® o0jacHU(U3NYKA CBOjCTBA OJIMMEPHUX MaTepHjana:
- Mmaca

- eJIEKTPUYHA CBOjCTBA

- YBPCTHHA

- MEXaHUYKE

- TOIUIOTHE

- OIITUYKE

- SNeKTPHYIHE

- MarHeTHe

. o0jacHu OMOJIONIKA CBOJCTBA MOJUMEPHUX MaTEPHjajl
- JHK cTpykTypa

® XeMHjCcKe CBOjCTBA IMOJIMMEPHHUX MaTepHjaa;
e dusnuke CBOjCTBA MMOJIMMEPHUX MaTepHjaa,
® BHOJIONIKE CBOjCTBAIIOJIMMEPHUX MaTepHjaa.

JHobujame, npuMepu 1
HpUMEHa NOJTUMEPHUX
Marepujaia

® 00jacHM NIOCTHIIAK CHHTE3€ MMOJTUMepa MOTMMEPH3aIINjoM

® 00jacHU TOK peakiiyje MoJIMMEPU3aIlije, MHUIUPAkhE U HHALIUjaTOpe
® OmMIIe MOCTYIAK pacTa akTHBHOT MOJIEKYJIa M 3aBpILETaK pacTa

® 00jacHM NOCTYyIAK peryjncama BeIMYHHE MOJIEKYJIa IIPU CUHTE3!
® omuie NpoIec MoJIMMEpPH3aIrje Y MacH, pacTBOPY M eMYJI3HUjH
pacTBOpa

® OMHIIIe MPOIIEC CUHTE3E MOJUMEPa OJTHKOHICH3AIIH]jOM

® omnuIIe HAYMH 00pa30Bama JMHEAPHUX U YMPEKEHHUX MMPOH3BOIA
® HaBeJe peaKiuje NPy MOJIMKOHICH3aIMj1, HAYMH 00pa3oBama
NoJIMaMua

® o00jacHHU 100Mjame oJUMEpa U MTOJIMMEPHUX BJIaKaHa

- MOJIMETUIICHCKA

- apamuHa

- KEBIIep

* o0jacHu no0OUjarme BIaKHA M KOMIIO3UTHE MaTepujaie

- HaHIIP

- MaHEeIN

- HOJINYPETaHCKE TICHEe

CuHTe3a noauMepa MoJuMepU3aliijoM;

[Nonumepuzanuja y Macu, pacTBOpY U €MYJI3HjH PACTBOPA;
CuHTe3a noJaruMepa MOJTUKOHIEH3AIH] OM;

[TonumepHa 1 MoIMaMuIHA BIIAKHA,

[MonumepHa BiIakHA ¥ KOMITIO3UTHU MaTEepHjali 3a U3paTy
3aIITUTHE OIIPEME.




YIOYTCTBO 3A JMJAKTHYKO-METOJUYKO OCTBAPUBAIGE ITIPOTPAMA

Ha moueTKy cBaKkor TemMa yueHHKe yIO3HATH ca IMJbEBUMA U UCXOAMMA, IITAHOMPaa U HAYMHUMA OIICHHBaba.
[Tpenmer ce peanusyje Kpo3 TEOPHjCKY HACTABY Y YYHOHHUIIM M CHCLUjalIM30BaHO] YUMOHHIM. [Ipenopyka y opraHu3aiijyi HacTaBe je Jia ce M0 HeJesbaMa peainsyje IBoYac
TEOpPHjCKe HACTaBe U OJieJbeibe ce He aenu. [Ipenopydenu 6poj yacoBa mo MoaysIMMa 3a APYrH paspen je ciueaehu:

o OcHoBe MaTepujana (6 gaca);

o OCHOBHHU TEXHOIOIIKO-TEXHIYKH TIporiecH y Gpoper3unu (22 gacosa);
i OcHOBHHE TIOTUMEPHHU MatepHjanu (6 Jaca);

i CBojcTBa nonuMepHux mMarepujana (14 yacosa);

i Hobujame, npuMepy U NPUMEHA MOJIMMEPHUX MaTepujana (22 yacosa).

[Ipunukom peanmzalyje TeMa OCIOHHTH C€ Ha Tpe3Hama YICHHKA U3 OIIITe H HEOpraHCKe XemHuje, (hM3WKe, TEXHHYKOT [PTaka U TeXHOJIOoTHje Mareprjana. [Ipenopyka je
Jla ce TPIIIMKOM OCTBapUBama mporpaMa m3pal)yjy 3amanu koju he ce mpruMemHUBaTH y MPAKTHYHO] HACTABU M CTPYYHHM TIpeaIMeTHMa. IHCHCTHpaTH HAa CHCTEMaTUIHOCTH U
NIPUMEHU CTEYECHUX 3HAKA Y TIPAKCH.

3a caMocTaIHe pajioBe YUCHUKA MMOTPEOHO j€ MPUIPEMHUTHA MaTepHjall KOjU CEe Hala3u y OIUCY CBAKOT 3ajaTka. [Ipensor TeMa caMoCTalHUX pajioBa je cienchu:

1. IIpesenTanuja pe3yaTaTa OCHOBHHX [T0Ka3aTesba [10Y3/1aHOCTU HAa OCHOBY IIPOpayyHa.
2 [Ipe3enTanuja mokazaTespa MOy3JaHOCTH HEKOT caoOpahajHor cpezacTasa.

3. [Ipukas nobujama momumMepa U BpCTe MOTUMEpa.

4 [puka3 npepaze y miacTHYHe Mace.

N360p MeTona u o0iMKa pajia 3a cBaKy TeMy ojipeljyje HacTaBHHK Y 3aBUCHOCTH O] HACTABHUX Ca/IpiKaja, CIOCOOHOCTH U MOTpeda yueHHKa, MaTepHjalTHUX U APYTHX YCIIOBa.
Kopuctutu Bepbanne MeTo/ie (MeTo/1a yCMEHOT M3Jarama | JHjaliolika MeTo/a), MeTo/Ie AEMOHCTPALHje, TeKCTyalTHO-IIycTpaTuBHe Metoze. [Ipeuioxkenn oonuim pana cy
(bpoHTaNHH, paj y TPYIH, pajl y Hapy, HHIUBUAYaTHH Pal.

YIOYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLHEBBUBAILE YYEHUKA

VY HacTaBM OpHjCHTUCAHO] Ka JIOCTHU3amky UCX0/1a [IpaTe ce M BPellHYjy Mpollec HacTaBe U yUewa, MOCTUrHyha yueHuka (MpoayKTH y4era) | COIICTBeHHU paja. HactaBHuk Tpeba
KOHTUHYUPAHO Ja NpaTH Hampelak YYeHHKa, KOjH ce orjela y HAauWHy Ha KOjH yYEHHMLM MapTULHUNNPAjy, KaKO MPHKYIUbajy IMOJATKe, KaK0 apryMeHTYjy, eBalyupajy,
JOKyMEHTYjy uTA. Jla Ou BpenHoBame Omito 00jeKTUBHO U y QYHKIHUjU YUeHa, MOTPEOHO je yCKIaIuTH HUBOE HCX0a M HAUWHE OLICHUBabA.

CyMaTHBHO OILICHUBAE j€ BPEAHOBamE NMOCTUIHYla yueHHKa Ha Kpajy cBake peanu3oBaHe Teme. CyMaTHBHE OIIEHE ce J00Hjajy U3 KOHTPOJIHUX WMJIM IMHUCMEHUX PajioBa,
TECTOBA, YCMEHOT HCIIUTHBAKA, CAMOCTATHIX WJIHM TPYITHAX PaioBa YICHUKA.

VY popMaTHBHOM BpeTHOBambY HACTAaBHHUK O Tpedasio 1a MPOMOBHILE IPYIHH I1jajior, a KOPUCTH NHUTamba Aa OM TeHepucao rnojaTke U3 haukux uiaeja, ajm 1 Jja IOMOTHE
pa3Boj haukux uneja, Aaje yueHUIMMA MOBpaTHE HHPOpMAaIHje, a oBpaTHE HH(pOopManyje 100HjeHe o] yUeHHKa KOPUCTH Jja MPUIaroAy NoAy4aBame, 0Xpadpyje YIeHuKe 1a
OLICHY]Y KBAJIMTET CBOT pasa. M360p mHCTpyMeHTa 3a (JOPMATHBHO BPEAHOBAE 3aBHCH OJ1 BPCTE aKTUBHOCTH KOja ce BPEAHYje.




Ha3us npenmera: OU3NYKA XEMUJA
lNognmmsu o yacoBa: | teopuja: 105 BexoOe: 70 pakTH9Ha HacTaBa: ook HactaBa: 0
Paspen: Tpehu

[nibeBu yuema:

— PasymeBame Bese n3Mel)y cTpyKkType Marepuje u eHepreTCKUX IpOMeHa CHCTeMa Y MaKPOCKOIICKMM pa3Mepama;

—  Yno3HaBame ca QU3MYKUM y3polrMa U IpOMeHaMa MPU XEMH]jCKUM peaKiijama;

— Pa3Bujame cBECTH 0 CBETIIOCHUM I10jaBaMa: ONITUYKKAM CBOjCTBUMA MaTepHje, MpejlaMamy CBTIOCTH, OIITUYKOj POTALUjH, OCOOMHaMa 000jeHIX
pacTBopa, CHEKTpUMa 1 IPUMEHH CIIEKTapa y aHaJn3aMa;

— OcmocoGspaBame 3a paj] ca KOJIOWIHUM CYIICTaHIIaMa M UCTTUTHBAbE IbUXOBHX SIICKTPHYHHUX U ONITUYKUX CBOjCTaBa;

— OcnocobspaBamke 32 UCIHTHBAKE IOjaBe Ha TpaHWIU (asza, aacopmiyje W Iecopriuje, MPUMEHa aJCopHIyje y aHATUTHIKE CBpXeE,
xpomarorpaduje;

— Ocnoco0OspaBame 3a pajl y GopeH3uUKUM JadopaTopujama;

— Pa3Bujame JOrHYKOT IOBE3UBAKA TEOPHUjE U IPAKCe.

Hcxoam INPENNOPYYEHU CAAPXKAJU / KIbYYHHU [IOJMOBU
MOAYJI

ITo 3aBpmeTKy Moayna yueHHUK he OUTH y cTamy aa: CAJIPKAJA
Teopuja Teopuja
® omnwmIIe Kako ce MOoBe3yje CTPYKTypa arperaTHUX CTama ca * ArperaTHa CTama MaTepHje;
MehyMoneKysIcKiM cuiiama * HpaeanHo racHO cTame M OCHOBHU TaCHH 3aKOHH, jeTHAYNHA
* o6jacHu 0ocoOWHE HEaTHUX U pPEaTHIX racoBa WJICATHOT TaCHOT CTama, J[alTOHOB 3aKOH;
* o0jacau bojn-Mapuotos, ['ej-JIucakos, lllapnos u [lanronos 3akon | ® Peanno racHo crame, Van-derValsova jegnaumnna;
* ananmsupa KiarejpoHoBy jeHaunHy * CBojcTBa MaTepuje y TEYHOM arperaTHOM CTamby, HAaIllOH Iape u
* ananusupa Van-der Valsov-y jeanaunny TOIUIOTA MCTIAPaBaha;
* neduHUIIE CBOjCTBA MaTEPHj€ Y TEUHOM arperaTHOM CTamby * CBojcTBa MaTepuje y YBpCTOM arperaTHOM CTamy, aMOP(HO U
® 00jacHM HAIIOH Tape KPUCTAJIHO CTamhe, KPUCTATHE CTPYKTYpE.

ArperaTHa CTama

* o0jacHH TOTUIOTY HCIIapaBama

® HaBeje pasiuky u3mely aMophHOT U KPUCTAITHOT CTamka

® HaBe/le KPUCTAIHE CTPYKTYpe U Ae()eKTe Y KPUCTAIHO] CTPYKTYpH
® 00jacHHM IIOJMOBE: HCIIapaBambe, KOHIEe30Bamke, CyOIuMalinja,
TOIUBbEHE, OUBpIINABAHE

Bexoe: Bexoe:

® eKCHEePTMEHTAIHO MPOBEPU T'aCHE 3aKOHE * TIposepa bojn-MapuoroBor 3akona, ['ej-JIncakoBor 3akoHa u

® eKCIEPUMEHTAITHO OJIPEeId MOJIAPHY MacCy JIAKO UCTIAPIJbUBUX [lapmoBor 3akoHa;

CYIICTaHIIM, HAIIOH Iape U MOJIAPHY TOILIOTY HMCIIapaBamba, * OnpehuBame MoapHe Mace Bukrop-MajepoBoM METOI0M;
TEMIIEPATYPY TOIbEHA KPUCTATHUX CYIICTAHIIH * OnpehuBame HallOHA ITApe U MOJIAPHE TOILIOTE UCIapaBamba TCUHUX
® MpuKaxe pe3yiTaTe eKCIIePUMEHTAIHOT MEPeha MAaTeMAaTHUKH U CYIICTaHIIH;

rpaduuku * OnpehuBame TeMmepaType TOIIbeHha KPUCTATHUX CYTICTAHITH.

Teopuja Teopuja




Xemujcka
TEPMOTUHAMHUKA

* Ananmm3upa TCPMOJAMHAMHYKH CHCTEM U (DYHKIIHjE CTamba

* 00jacHH MOCTOjarkbe PA3IMINTHX O0JIMKA EHEPTH]je

® 00jacHU MOjMOBE: U30XOPCKHU, H300apCKH, U30TEPMCKH H
aanjabaTCKy mpolec, MaKCUMallaH paj

® aHaIM3Mpa MPBH 3aKOH TEPMOJAWHAMUKE U HETOBY IPUMEHY Ha
M30XOPCKH, N300apPCKH, H30TEPMCKH U aJInjabaTCKH MPOIIEC

* o0jacHH MOjMOBE: TOIUIOTA, TEMIIEPATypa, TOTIOTHH KalaruTeT,
cnenu(uvaH ¥ MOJAPHH TOTUIOTHU KaIaluTeT

* o6jacHu MojaM eHTaJllUje, CTaHAapIHe CHTAJIH]je CTaBapama 1
MIPOMEHY SHTAJITIH]E Y TPOIIeCy

pacTaBpama, HeyTpalu3allije U caropeBama

® pasiMKyje eHIOTEPMHE U er30TepMHE Tpolece

® aHaIM3UpPa TSPMOXEMHU]CKE jeTHAUNHE

* TepMOJUHAMUYKH CHCTEMH;

* VHyTpalma eHepruja;

* [IpBu 3aK0H TEpMOJUHAMHKE, TPUMEHA IPBOT 3aKOHA
TEPMOJTUHAMUKE;

* MonapHu U crieqU(UYHHA TOIUIOTHHU KaraluTeT;

* Enrammyja;

* Eneprercku eeKTH XeMHjCKUX; PEaKIIHja, TEPMOXEMH]CKE
jenHadnHe.

Be:xoe

® ekcnepumeHTanHo oxapeau Cp/Cv Ko racoBa, TOIUIOTHH KaraluTeT
KaJOpUMETpa, TOTUIOTY

® pacTBapama, TOIUIOTY HEeyTpaJi3alyje

* npoBepu XECOB 3aKOH

Be:xoe

* OnpehuBame ogHoca Moapaux ToruioTa Cp/Cv KoJ racoBa;
* OnpehuBame TOIIOTHOT Kanalurera

® KaJOpUMETPA,

* OnpehuBame TOIIIOTE pacTBapama U HEyTpaIu3allyje;

* IIpoBepa XecoBOr 3aKOHa.

XeMmujcKa KHHETHKA U
PaBHOTEKA Yy XOMOTCHUM
U XETEPOT€HUM
CHUCTEMHMa

Teopuja

* neduHUIIE OP3WHY XEMU]CKE peakiyje

* neduHUIIE PEeBEP3NOMITHE PEAKIIMje 1 CTAhE XEMH]CKE PABHOTEXKE

® 00jacHHM 3aKOH O JICjCTBY Maca U M3pakaBame KOHCTAHTE PABHOTEKE
MPEKO KOHIICHTpaIMja U MapIiyjaHuX MPUTHCAKA

* oOjacHH yTHIlaj MPOMEHE KOHIICHTpAIHje, TeMIIEpaType U MIPUTUCKA
Ha PaBHOTEXY IpemMa

¢ JI-lllatesbe0BOM MPUHIUITY

* HaBeje peBep3uOMITHE (PU3NUKE Ipolece

* o0jacHM IIOjMOBE: PaCTBAPakE, PACTBApay, paCTBOPEHY CYINCTAHILY,
pacTBOPJHBOCT, MACEHY KOHIICHTPAIIH]Y, KOJIWIHHCKY KOHIICHTPAIIH]Y,
MOJIAJTUTET, KPUBY PACTBOPJEUBOCTH

® o0jacHH HaMoH nape

® aHaJIM3UPa CHIKEHE TEMIIEPAType MPXKIbEha U MOBUILCHE
TeMIIeparype Kibydama

* nedununre PaynoB 3aKoH

* o6jacHu npumeny PaynoBor 3akoHa Ha pacTBOPE ENEKTPOJINTA

Teopuja
* XeMujcka paBHOTEXA;

* 3aKoH O JIejCTBY Maca;

¢ JI-IIlaTespe0B NPUHLUII;

* Qu3nyKa paBHOTEXKA;

* PactBopy;

* Hamon nape pactBopa;

¢ Temmeparypa KJpydama M TEMIIEpaTypa Mp>KEBEHba pacTBOpa U
pacTBapaya;

* PayJsoB 3akoH;

* JIpumena PaynoBor 3akoHa;

Be:xoe

hd CKCIICPUMCHTAIIHO OApPCAU: paCTBOPJbUBOCTHU COZ Yy BOJU,
PAaCTBOPJbUBOCT HCOPTraHCKUX COJIM, MOJIAPHY MAaCy KPUOCKOIICKOM
METOI0OM, MOJIAPHY Macy JIeCTHIIAIIN]jOM BOJIECHOM TTapOM

® OpUKaXKe pe3ynrare eKCIEPUMEHTAIHOT MEpEHhAa MATEMATUYKH U

Be:xoe

* OppehuBame pactBopsbuBoctd CO2y Bony;

* OppehuBame pacTBOPJEUBOCTH HEOPTAHCKUX COJIH;

* OnpehuBame MoIapHEe Mace KPHOCKOIICKOM METOIOM;

* OnpehuBame MoJIapHE Mace JECTHIAIN]OM BOJACHOM ITAPOM.




rpaduIKu

Hyxneapuu nponecu

Teopuija
* 00jacHH IPUPOTHY PAINjOaKTHBHOCT

® aHanM3upa U30TOICIN CTAOMITHOCT je3rpa
* neduHUIIE 3aKOH PajijOaTHBHOT paciaiama
® aHAJIM3MPa MEPEHbE U JICTEKIIN]Y PaIfj0aKTHBHOT 3padyecha

Teopuja

* [IpupoaHu paHMOaKTHBHOCT W IPUPOIHU PAJNOAKTUBHI HU30BH;
* M3oromu U CTaOWITHOCT je3rpa;

* 3aKoH paJiMOaKTUBHOT 3payeHma

* Mepeme U IeTeKIHja paJdjoaKTUBHOT 3padckha.

OnTuuke MeToAe

Bexoe Bexoe
® EeKCHEPUMEHTAJIHO OJIPEIU CTEIICH PaAHMOAKTUBHOT 3paduciba * Mepeme cTeneHa pali0aKTHBHE KOHTAMHUHAIH]C.
Teopuja Teopuja

* HaBesle 0COOMHE CBETJIOCT

* o6jacHH TallaCHy QYXHHY U (PPEKBEHIIH]Y

¢ OmNuIle HAYUH NpejJaMama CBETIOCTH

* nedwuHUIIE 3aKOH TpeIaMama

® aHAIM3Mpa MOoJAPU3AIH]y CBETIOCTH

® 00jacHH CKpeTame PaBHU MOJAPHU30BaHE CBETIOCTH
* onume Hukonoy npusmy

® HaBeJ/e ONTHYKH aKTHBHE CYTICTaHIIE

® 00jacHHM arCOPIIIH]jy CBETIOCTH 000jEHUX PacTBOpa
* nedununre JlamOGept bepos 3akoH

* 00jacHH BU3YEIIHY KOJIOPUMETPH]Y

® aHanM3Upa MOHOXPOMATOP ca MPU3MOM

* o6jacHu cieKTpo(hOTOMETPHUjY

¢ aHaJM3Upa aTOMCKY aIllCOPILIHOHY

* cnekrpodoToMerpujy

* o0jacHH IaMeHy QOTOMETPH)Y

* CBeTJIOCT, TajlacHa JIy>KUHA, (PEKBEHIIH]a;

* Pedpaknuja u pediekcrja CBETIOCTH;

* 3aKoH mpenaMama CBETIOCTH;

* Pedpakromerpujcka aHamM3a;

* [lomapu3amuja ceernoctu. Hukomosa npusma;

* ONTUYKHU aKTHUBHE CYTICTAHLIE;

* Ckperame paBHH [T0JIAPU30BaHE CBETIOCTH,3aKOH ONITHYKE
poranyje;

* [lonmapumerpujcka aHaN3a;

* Komopumertpwuja. Jlambept bepos 3akoH;

* Buzyenna xonopumeTpHja; GOTOETEKTPUUHA KOJIOPUMETPH]a;
* MoHOXpOMAaTOpH,CIIEKTPOPOTOMETPH]a;

* QOcrasne oNTHYKe METOJEe aTOMCKa

® arncopmiuoHa crieKTpooToMeTpHja 1 miaMeHa goromerpuja, IR u
UV cnekrpodoromerpuja.

Beixoe:
® EKCIIEPTMEHTATHO OJIPEIN WHICKC TpeiaMama

® EKCIEPUMEHTAIHO OJ[PE/IM yrao pOTalldje MoIapu30BaHe CBETIOCTH

® eKCIIEPUMEHTAHO OJIPE/IM YHYTPAIlllhy TPAHCMUTHBHOCT U
YHYTpallllby TYCTUHY TPAaHCMHUCH]E

® [pUKaxe pe3yiTaTe eKCIepUMEHTATHOT Mepemha MaTEMaTHUKH U
rpaduuku

Be:xoe:

* Pedparomerpujcko oapehuBame % caapxaja mehepa y ananuzu;
* Tlomapumerpujcko oapehusame campikaja mehepa y aHaau3u;

* OnpehuBame caaprxkaja reokha y aHanu3u moMohy auG0CKOBOT
KOJIOPHMETPA;

* OppehuBame canpxkaja 6akpa y aHanu3u (GOTOETEKTPUIHUM
KOJIOPHMETPOM;

* CnektpohoToMeTpHjCcKO oapeluBame caapikaja Oakpa;

* Cnektpodoromerpujcko oapehusame caapikaja reoxkha « ‘criekon;

* CrexTpodOoTOMETPHjCKO OApehuBame caapixkaja HUKIIA;

* CrnekTpodoTOMETPHjCKO OfpehuBame caapxkaja Kobanra;
* [InameHo GoTOMETPHjCKO OApehuBame KalrjyMOBUX U
HaTPHjyMOBHX jOHA;

* OnpehuBame joHa MMHKA TOMOhy acniekTpodoTomeTpa.

Konoumam cucremMu

Teopuja

Teopuja




® 00jacHA MOJICKYJICKO KHHETUIKE OCOOMHE KOJIOUTHUX CYIICTaHIH,
IbUXOBO HACIETPUCAE U ONITHYKA CBOjCTBA
® 00jacHM CTAOMITHOCT KOJHUIHUX CUCTEMa U MPOIIeC KoaryJialuje

Kiracudukarija KOTOUIHUX CHCTEMA;

MosekynapHO KHHETHYKA CBOjCTBa KOJIOUIHUX CUCTEMA;
HaenexTpucame KOJTOUIHUX YECTHIIA;

CTaOWIHOCT KOJIOWTHUX CHCTEMa U IPOIIECH KoaryJialyje.

Bexoe
b eKCHepI/IMCHTaIIHO ozlpe}m eJ'IeKTpOKI/IHCTI/I‘lKI/I HOTCHHI/IjaJl
KOJIOMJHUX YEeCTHULIA

Be:xoe

OnpehuBame HaCIEKTPHUCakha KOJOUIHUX YECTULIA U

CJICKTPOKUHETUYKOT HOTCHI_II/Ij aja.

[lojaBe Ha rpanum daza

Teopuja
® aHanM3upa MojaBe Ha TpaHuIy (aza U MOBPIINHCKU HAIIOH

* o0jacHH MOjaBy aICOpIIIHja

® neduHUIIe aJCOPIIUOHY H30TEPMY

* o0jacHM IPUHLMUI XpoMaTorpaduje

* 00jacHH aJCOPIIMOHY XpoMaTorpadujy

® omuie MoJIoOHy XxpoMaTtorpadujy

* o6jacHu manupHy Xpomartorpapujy

® omnmuie racHy xpomarorpadujy

* objacHH jOHOM3MEHUBAUKY XpoMarorpadujy

Teopuja

IToBpIIMHCKY HATOH;

Ancoprniyja, AeCOpIyja;
JenHaumHe aJicOpNIIMOHE H30TEPME;
[Ipumena axcoprmiyje;
Xpowmarorpaduja;

[Toneona xpomarorpaduja;
Xpomarorpaduja Ha XapTHju;

I'acna xpomarorpaduja;
JoHom3MemHBauKa xpomarorpaduja.

Be:xoe

® eKCIIEPUMEHTAHO Pa3/iBaja U JI0Ka3yje jOHE pa3InIuTUM
TEeXHHKaMa xpomarorpaduje

® OpUKaXKe pe3ysTare eKCIEePUMEHTAIHOT pajia MAaTeMAaTHUKH
BU3YEJIHO U Jla 00jaCHU Pe3yJITare eKCIEePUMEHTATHOT paja

Be:xkoe

Pa3nBajame u mokaszuBame Pepu 1 KOOAITO jOHA Y3ITa3HOM

xpomartorpadujom;

®DpojHaTUX0Ba aJICOPIIMOHA H30TEPMa;
PasnBajame U JoKa3uBame CMeEIe KaJIMUjyMa U )KUBE CHIIa3HOM

XpomMaTorpadujom;

PaznBajame 1 JOKa3MBamke AaMUHOKUCETIMHA XpoMaTorpadujoM Ha

TaHKOM CJIO}V;

OMekIaBame BOJIE JOHOM3MEHBUBAYKOM XpoMaTorpadujom;
JemoHcTpaTHBHA TacHa XxpoMaTtorpaduja (y XurujeHCKOM M

BETEPUHAPCKOM 3aBOJY);

Pa3;[Baj albC U TOKAa3MBAKC HUKIIA U I‘BO)Kba y3J1a3HOM

XpomMaTorpadujom;

PaznBajame cMerie konauapckux 0oja xpomaTtorpadujom Ha

TaHKOM CJIO]y.

YIIYTCTBO 3A IMJAKTUYKO-METOJNYKO OCTBAPUBAIGE ITPOI'PAMA

Ha MOYCTKY CBAKOI' MOAyJIa YYCHUKC YIIO3HATH Ca UJbEBUMA U UCXOAUMA, IJIAHOM paJia 1 HAYMHHUMaA OLCHUBAbA.

[IpeameT ce peanm3yje Kpo3 TCOPHjCKY HACTaBy U BEKOE Y YIMOHUITH, CIIEITH]jaTM30BaHOj YIHMOHHUIIN B XeMH]jCKOj mabaparopuju. [Ipemopyka y opraHn3annijuTeOpHjCKe HacTaBe
je J1a ce o HeJleJbaMma peannsyje JBoYac TEOPHjCKe HACTABE M OJICJbEHE CE HE JICNH, OJJHOCHO OCTBApHBAaKy BEXOU pealtn3yje ce ABOYAC [0 HeJleJhbaMa U OJIEJhCHE ¢ JICH Ha
rpymeno 1o 15 yuenuka. [Ipenopydenu 6poj yacosa mo MoyviMa 3a Tpehu paspen je crnenehu:
° ArperatHa ctama (20+16 yacoBa);




Xemmjcka TepmoanHamuka (16+8 qacosa);

XeMujcka KHHETHKA M PAaBHOTEXa Y XOMOT€HUM M XeTeporeHnM cuctemruma (16+8 gacosa);
Hykneapnu nporecu (5+2 gaca);

Ontuuke Metoje (24+24 yacora);

Konounnu cucremu (4+2 yaca);

[lojaBe Ha rpannmm daza (20+10 gacosa).

[Ipunukom peanuzaiyje MOIyNia OCIOHUTH CE€ Ha IMpe/3Hama YYeHWKa M3 (PHU3HKe, OMIINTe W HEOPraHCKe XeMHje M aHaIMTHYKe xemuje. [Ipemopyka je ma ce IpHIIHKOM
OCTBapuBama nporpama uspalyjy 3agaiu koju he ce npuMemnUBaTH Y MPAKTUYHO] HACTABH M CTPYYHUM IpeaMeTHMa. IHCUCTHUpATH HAa CUCTEMAaTUYHOCTH ¥ IPUMEHU CTEUCHUX
3HaWba y MpaKcH.

3a camocTanHe BexOe yueHNKa MOTPEOHO je MPUIIPEMHUTH arapaTrype u IpoBepy 3Hama yueHunKa. [Ipemor camoctamHux BexOH je cienehm:
Pedpakromerpujcko onpehuBame % canpikaj mehepa y y30pKy.

[Monapumerpujcko onpehurame % canpxaj mehepa y y3opky.

OnpehuBame canpkaja reoxha y y30pky AuO0CKOBHUM KOJIOPUMETPOM (KOJIOPUMETPH|CKH).

OnpehuBame canpikaja 6akpa y y30pKy (hOTOCICKTPUYHUM KOJIOPHUMETPOM.

CriektpooTomMeTrpujcko oapehuBame joHa.

OnpehuBame Rf BpenHocTn y xpomarorpaduju.

NzpauyHaBame KOTMYMHE CYIICTaHIIA Ha OCHOBY rpaduka (MMKoBa) y TacHOj XpoMaTorpaduju.

NogkrwdE

N360p MeTonma u 0o0KMKa paja 3a cBakor MOIyJl ojapel)yje HaCTaBHUK y 3aBUCHOCTH OJI HACTAaBHMX CajpikKaja M HaCTAaBHUX CPEJICTaBa, CIIOCOOHOCTH M MOTpeda yueHHKa,
MaTepHjaIHuX U Apyrux yciaosa. Kopuctutu Bepbaine Meto/ie (MeTo1a yCMEHOT M3JIarama | I1jajiolika MeTo/ia), MeTOIe IGMOHCTPAIlH]je, TeKCTYaTHO-MITyCTPaTHBHE METO/IC.
[Mpeanoxern 00aMIHN paia Cy PPOHTAIHH, Paj y TPYIH, pal y napy, HHAWBUIYATHH PAJI.

YIOYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLHEBBUBAILE YYEHUKA

YV HacTaBM OpPHjEHTHCAHO] Ka IOCTU3aky UCX0/1a TpaTe ce U BpellHYjy MpoIlec HACTaBe U yuema, NocTUrHyha ydeHuka (MpoayKTH yUera) U CONICTBEeHH paJl. HactaBHUK Tpeba
KOHTUHYUPAHO J1a MpaTu HalmpeAak y4YeHHKa, KOju ce orjiela y HauyMHy Ha KOjU YUEHHIHM MapTULHUINPAjy, KaKO NPUKYIUbajy MOAATKE, KAKO apryMEHTY]jy, €BaIyHpPajy,
JOKyMeHTYjy uTA. Jla Ou BpenHoBame Omito 00jeKTUBHO U y QYHKIHUjU YueHa, MOTPEOHO je YCKIaIuTH HUBOE UCX0/1a M HAUWHE OLICHUBambA.

CyMaTHBHO OIICHHBAE j€ BPEIHOBabE MOCTUrHyha yUeHHKa Ha Kpajy CBaKOre peann3oBaHor Moayia. CymMaTHBHE OLIEHE ce J00M]jajy U3 KOHTPOJIHUX MIIM TMCMEHUX PajioBa,
TECTOBA, YCMEHOT HCIIUTHBAKA, CAMOCTATHIX WIJIHM TPYITHAX PaoBa YICHUKA.

VY ¢dopmaTrBHOM BpeiHOBaWkYy HACTAaBHUK OM Tpebalsio a MPOMOBUIIIE TPYIHHU JHjajior, J1a KOPUCTH MUTama Ja OM reHepucao NMoAaTke U3 hHaukux uieja, aid U 1a MOMOTHE
pa3Boj haukux uneja, Aaje ydeHuMMa IOBpaTHE HHPOpMaLje, a MoBpaTHe HH(popMaluje 1o00ujeHe 01 yIeHHKa KOPUCTH Jla IPUIIaroJy moay4yaBame, oxpadpyje yueHHKe qa
OLICHY]Y KBAJIMTET CBOT pasa. M3060p mHCTpyMeHTa 3a (JOPMATHBHO BPEAHOBAE 3aBHCH OJ1 BPCTE aKTHBHOCTH KOja C€ BPEJHY]e.




Ha3us npenmera: TPACOJIOTHUJA
lNognmsu Gporp yacoa: teopuja: 70 Bexoe: 0 nmpakTidHa HacTasa: 0 ook Hactasa: 0
Paspen: Tpehu

[nibeBu yuema:

- Ymo3HaBame ca OCHOBHIM IT0jMOBHMa TPACOJIOTH]€;

- Pa3Bujame nHTEpecOBama 3a MPOHANAKEHE U IPUKYIIJbakhe TParoBa,
- Pa3Bujame criocoOHOCTH MaKoBama U JOKYMEHTOBambha TParoBa;

- Ocnoco0spaBame 3a aHaJIU3y TPAaroBa.

TEMA Hcxoam INPENNOPYYEHU CAAPXKAJU / KIbYYHHU [IOJMOBU
[o 3aBpmieTKy TeMe y4eHUK he OUTH y cTamy 1a: CAIPIKAJA
VBoj1 y Tpacosiorny o0jacHu 3Ha4aj Tparosa ° 3Hauaj Tpara y (popeH3MIKNM HayKama;

OTUIIIe MaTEpHjaTHy IPOMEHY
o0jacHHU Be3y ca JpPyruM HayKama

Tpar kao MaTepujaiiHa IPOMEHa;
Tpacosioruja u 1pyre Hayke.

[lojam u cBOjcTBa TparoBa

OIMIIIE TPpar Kao MPOMEHY KOja je HacTaia
JIeNaTHOIINY YOBEKa, )KHBOTUIHE WU TIPEIMETA

N o0jacHu Be3y Tpara ca KJ|

aHaJTM3Upa KBATUTET TParoBa

Hauwun HacTanka u QyHKIHje Tparosa;
[IpeHoc 1 MOCTOjaHOCT TPAroBa;
KprmuHanmucTHaka peneBaHTHOCT TPAroBa;
KBanurer Tparosa.

. OTIUIIIE TI0jaM Tpara . Ilonena Tparosa:
. omuIIe BpeMe HacTaHKa Tpara - npeMa BpeMeHY HACTaHKa
. JneQUHUIIE BEIMYMHY Tpara - npemMa BeTMYUHH (MaKpo ¥ MUKPO TParoBu)
Ilopena tparosa . HaBeJle MIOPEKJI0 Tpara - npeMa youbHBOCTHU (BUIJBUBU, HEBUAJBHUBN)
. 00jacHM HaYMH HacTaHKa Tpara - npeMa rnopexiy (JbyICKH, )KUBOTUI-CKHU, OMJbHU, TPAaroBU
. omnuiie Mecto u3Bpuema K/ npez[MeTa cuiie u octanu y Be3u ca KJI)
MpeMa HaYMHYy HacTaHKa (CTaTHYKH, JTMHAMUYKH)
— rpeMa BpCTH HHGOpMaIuje.
00jacHH TIOCTOjarbe NAMIAPHAUX JIMHU]ja i JlakTHnocKorcke MeTojie (TparoBy ManuiapHuX JTMHH]A);
OMuIIe NOCTYNaK (pUKCcUpama YNHEHUYHOT CTamba . ®dotorpadcke;
* npuMenu UT 3Hame * 3 cumynanuja;
Mertosie y Tpacooruju : JneHUHUIIE THIT Tpara ' : MHuKpOCKOHj a;.
OTIMIIIE KapaKTEPUCTHKE TUIIA YeCTHIA (JOHHU, AaTOMH, Enextpodopesa;
MOJIEKYNH, Kosonau U Behe uecTuie) i JHK ananusa;
N o0jacHu Kako ce npurpema y3opak 3a JJHK ananuzy . DUNUKOXEMH]jCKE METOJIE.
. o0jacHH Te ce MpUMErbYjy HHCTPYMEHTAIHE METO/Ie
y TPacoJIOTHjH
° OTUIIIE TIOCTOjarbEe Tpara ° TparoBu KpBH, CliepMe U TJbyBayKe;
JleTekiuja u uACHTUDHUKAI]ja | ® pasiuKyje BpCTe Tpara . Tparosu maka;
TparoBa TEIECHUX T€YHOCTU U | ® pasJiuKyje ynaabuBe Tparose . Tparosu cromnaina;
JIpYTUX TparoBa i OTUIIE BEPOJIOCTOJHOCT Tpara ° Tparosu ycana, 3y0a, HOKTH]Y;
[ ]

Tparosu opybha;




TparoBu BaTpeHOT OpYyXKja;
TparoBu Bo3ua.
i 00jacHU MTOBE3aHOCT TPACOJIOTHje ca (PU3UKOM, i Tpacosorrja ka0 HHTEPIUCIHAIUIMHAPHA HAYKA;
VYiora u 3Ha4aj caBpeMeHe XeMHjoM, Orosorujom, MexuuHoM, hapmanujom, UT N KapakrepucTike caBpeMeHHUX TPACEOIOIIKUX METO/A.
TpacoJoruje HAYKOM, TICUXOJIOTHjOM, COLIHOJIOTHjOM, IPAaBHUM Hakama U
JPYTHM HAyYHUM JUCIMILTHHAMA
° o0jacHU 3HaYaj CaBPEeMEHUX METOJIa Y TPACOJIOTHjI

YIOYTCTBO 3A JUJAKTHYKO-METOJUYKO OCTBAPUBAIGE ITPOT'PAMA

Ha MMOYCTKY CBAaKC TEMEC YUYCHUKEC YIIO3HATH Ca UJbCBMMA U UCXOJUMA, IJIaHOMpaJa 1 HAYMHUMaA OLCIH-UBabA.

[Ipenmer ce peanmsyje Kpo3 TEOPHjCKY HACTaBY y YYMOHHIM M CIICIHjalN30BaHOj YYHOHHIM. [IpHIMKOM ocTBapHBama mporpama ojaeseme ce He nenu. Ilpemopyka y
OpraHu3alyjy HACTaBe j€ J1a ce [0 HeJesbaMa peansyje JBodYac TEOpHjCcKe HacTaBe U oJesbebe ce He nenu. [Ipenopyuenu 6poj yacosa o TemMama 3a Tpehm paspen je cnenehu:
o YBox y Tpaconorujy (4 daca);

i ITojam u cBojcTBa Tparosa (10 yacosa);

i [Tonena Tparosa (12 gacosa);

i Mertone y Tpacosioruju (14 yacora);

o Jetexnuja u naeHTH(UKAITH]a TparoBa TeIECHUX TEYHOCTH U JPYTUX Tparosa (26 dacosa);
i VYiora u 3Ha4aj caBpeMeHe Tpacoioruje (4 Jaca).

[Mpunukom peanuzanuje TeMa OCIOHUTH CEe Ha MpeA3Hama YYeHHKa U3 XeMuje, Qpu3uke, QU3NUKe Xemuje, OMoJoruje, MHCTPYMEHTAJIHE aHajlu3e U MpakTHYHE HacTase.
[Ipenopyka je na ce NMPUIMKOM OCTBapvBama mnporpaMa u3pal)yjy 3agaiu Koju he ce NpUMEHUBAaTH Yy NMPAKTUYHO] HACTABH U CTPYYHHM Hpeameruma. MHcuctupatu Ha
CHUCTEMAaTUYHOCTHU U IPUMEHHU CTEUCHUX 3HaHba y MPAKCH.

3a camocTajJHe paZoBe YUeHHKa MOTPEOHO je MPUIIPEMUTH MaTepyjal U IPoBepy 3Hama yueHuka. [Ipemior rema camoctanHux paznoBa je ciuenehu:

[Ipe3enTtanyja ,,CBakyM KOHTaKT OCTaBJba Tpar:.

[Ipe3enTanmja Tparosa JbyJCKOT MOPEKIIA.

[Ipe3enTanmja MEKpOTparosa.

[Ipuka3 Tparosa manwiapHUX JIMHUjA.

[Ipuka3 TparoBa opyxja.

[Ipe3enTanunja Tparosa npojacka MeTKa.

[Ipe3enTanumja Tparosa Bo3uia.

Noogk~wdE

N360p MeTona 1 00MKa paja 3a CBaKy TeMy ojapel)yje HaCTaBHUK Yy 3aBUCHOCTH O] HACTABHUX CaJpiKaja, CIIOCOOHOCTH M MOTpeda YUeHHKa, MaTePHjaTHUX U JIPYTUX yCIIOBa.
Kopuctutu BepbamHe MeTosie (METO/Ia yCMEHOT M3Jlarama | TUjaliolka MeTo/a), METO/Ie JCMOHCTPAIlH]e, TeKCTYaTHO-ITyCTpaTUBHE MeToze. [Ipeanoxenn o0nuIy paaa cy
(bpoHTATHU, paj y TPYIH, Pajl y Napy, UHIUBUIYATHHA DA,

YIOYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLIEIbUBAIBE YYHEHUKA

Y HacTaBW OpHjEHTHCAHO] Ka JOCTH3amky UCX0/1a IpaTe ce U BpeaHYjy IIPoIleC HACTaBe U yueHkha, HocTurayha yueHnka (MpoayKTH yuema) U CONICTBEHH pan. HacTaBHuk Tpeba
KOHTUHYUPAHO Ja NpaTH Hampelak Y4YeHHKa, KOjH ce orjela y HAauWHy Ha KOjH yYEHHWLHM MapTULHUNUPAjy, KaKO NPHUKYIJbajy IMOAATKE, KAKO apryMEHTYjy, eBalyupajy,
JOKYMEHTY]y uTa. Jla Ou BpenHOBame OMiio 00jeKTUBHO U y (YHKIHU]U YUeHa, MOTPEOHO je YCKIaIuTH HUBOE NCX0/1a M HAUWHE OLCHUBAmbA.




CyMaTHBHO OLIEHHBAamE j€ BPEAHOBAmkE NMOCTUTHYhA ydeHHKa Ha Kpajy cBake peanm3oBaHe Teme. CyMaTHBHE OIIEHE ce J00Mjajy W3 KOHTPOJIHUX WIIM MUCMEHHX pPajoBa,
TECTOBa, yCMEHOT CIIUTUBAKA, CAMOCTAIHUX WU IPYIMHUX PajoBa YUCHHUKA.

VY ¢opmaTBHOM BpeAHOBaWkY HACTaBHUK OUT pedajio J1a MPOMOBHIIIE TPYIHU THjalior, Aa KOPUCTH MUTamka Ja Ou reHepucao nojatke u3 haukux waeja, ajau U Aa IOMOTHE
pa3Boj haukux nzeja, naje yaieHUIIMMa MOBpaTHe nHpopMaIyje, a moBpaTHe HHPpOpManyje J00HjeHe o1 YIeHHKa KOPUCTH Ja MPHJIATOAH MoAy4aBame, oxpadpyje yueHuKe aa
OIICHY]y KBAJIMTET CBOT paja. M3060p nHCTpyMeHTa 3a (OPMATHBHO BPETHOBAE 3aBHUCH O] BPCTE aKTUBHOCTH KOja C€ BPEIHY]E.




Hazus npenmera:

OCHOBE KPUMHNHAJIMCTUYKE TEXHUKE

lNogummsu oI gacoBa:

Teopuja: 64 BexOe: 0

pakTHYHa HacTaBa:

Osrox Hacrtasa: 0

Pazpen:

YeTBPTH

[nibeBu yuema:

- Vno3HaBame ca OCHOBHUM l'IOj MOBHMAa KPUMHUHAJIUCTHYKE TCXHHUKE,

- Ocnoco0JbaBame 3a MPUMEHY HayYHUX METOJIa 3a pelllaBame MpodaeMe KpUMUHATUCTHYKHAX TCXHHKA,

- PazBujame crmiocOOHOCTH 3a MPUMEHY HAYYHUX METOJIa 33 PerUCTpallHjy U UAeHTH()UKAIIN]Y JIUIa, JIelIeBa U CTBAPH;
- Yrno3HaBame ca HAYYHO-TEXHHYKUM METOJamMa 32 OTKPUBAE, PUKCUPAHE M TyMauCHhe MaTEPHjaTHUX TParosa;

- OcnocobJpaBame yUeHHKa 32 CaMOCTaTHO pelaBame MpodiieMa Ha MECTy JelIaBamba;

- Pa3Bujame panroHATHOT MUILBEHA, 00jEKTHBHOCTH, MPEIIU3HOCTH, TAYHOCTH U CMHUCIIA 32 THMCKH PaJ;

- Pa3Bujame aHAIMTHYKOT MUIIJBEHHA, JIOTHYKOT 3aKJbYYHBakha U UHTEICKTYAIHE PaJI03HAIOCTH.

nCcxoau MNPENNOPYUYEHU CAAPXKAJU / KIbYYHHU NOJMOBHA
TEMA
[lo 3aBpuIeTKy TeMe yueHUK he OuTH y cTamy aa: CAJIP/KAJA
. 00jacHM 3HaYaj KPUMHUHAIMCTHYKE TEXHUKE . [Tojam 1 mpeAMET KPUMHUHATHCTHYKE TEXHUKE;
VYBOJ Yy KpUMHHATHCTHUKY : : . )
TexHIKY . 00jacHH KaKo je N3BpIIeHa NO/IeTa KPUMHHATCTHYKE [Tomena KpUMHHATUCTHYKE TEXHUKE;
TEXHHKE o Mertoze KpUMHHATUCTHYKE TEXHHUKE.
° HaBeJle METO/Ie KPUMHHAINCTHYKE TEXHUKE
. o0jacHHU T0jaM, 3HA4aj ¥ 00IHMK KPUMHHAITUCTHYKE . dortorpadceka kamepa;
dotorpaduje u cHUMaKa ° [Tojam, 3Ha4aj 1 OO KPUMUHATUCTHYKE
. HaBeJle BpCTe onepaTtuBHe Gororpaduje/cCHIMKA ¢dororpaduje/cHUIMKA;
Kpumunamucriaka ° 00jacHM HaYMH U TEXHUKE 100ujama yBuhajHe . OneparuHa QoTorpaduja/cHIMAK:
tdhotorpaduja thoTorpaduje/cHumMKa - yBuhajHa
. omuure pa3mepHy dororpadujy - pa3mepHa
° OIHMIIIE TEXHHUKE M3pajie TajHe Gororpaduje/cHUMKA - TajHa (CKpUBEHOM KaMepOM, MUHHjaTypHOM, ca JJaJbUuHE, Y
° aHaJIM3Mpa UCTpakHe Gororpaduje/cCHUMKE HohiHUM yclioBUMa);
° Hctpaxna ¢otorpaduja/cHumMax.
. 00jacHM TI0jaM KPUMHHAINCTUYKO-TEXHUYKE ° [TojaM KpUMUHATIHCTUUKO-TEXHUYKE PETHCTPALIH]E;
perucrpanuje . MeTone KpUMHUHAIMCTHYKE PErHCTPALIH]E;
° OTUIIIe METOJIE KPUMHHAJIHCTHYKE PErUCTpaIyje ° [Manunapockormnuja;
i 00jacHU MOCTYIAK MaHIOCKOITHje i JlakTuiockonuja;
i 00jacHu MOCTYIaK JaKTHIOCKOIIHje i Xejpockomnuja, IeI0CKOIHja;
Perucrpanuona u . aHaJM3Upa MOCTYIKE XajpPOCKOIHUje U TEeJOCKOIHje . ITojam 1 obenexja KpUMUHATTUCTHYKE UACHTH(PHUKALIN]E;
UACHTH(PHUKALMOHA TEXHUKA . o0jacHM T0jaM U 00eNeKje KPUMUHATHCPHUKE . Wnentudukanuja auna Ha OCHOBY: LPTEXa NaMIapHUX
uaeHTU(QUKATIN] e nuHMja, onuca, pororpaduje, horo podora, riaca;
N OIIHIIIE MTOCTYIAK UACHTU(HUKALIH]E JINIA Ha OCHOBY: i JHK nnentudukarmyja.
- pTexa
- ManuIapHUX JIMHAjA
- omuca

- tdororpaduje




- ¢doto podoTa u

- rimaca
* o0jacuu Texuuky JJHK ananmze
i HaBeJle BPCTe AETEKTOpa U BUJEO Haa30pa JetekTopu — BUAEO HAA30D;
i 00jacHH NOCTYNKE KPUMUHATMCTHYKO-TEXHUYKE KJIOMKE | © KpHUMHHAITNCTUYKO-TEXHUYKE KIIOTIKE;
. aHaM3upa TajHa MUcMa . Tajua nucMma;
OmnepaTruBHa TEXHUKA . :
. OIUIIIE IPUMEHY TosUrpada y KpHMHHAIUCTUYKO] . [Tpumena nomurpada y KpUMHHAIACTHYKO] TEXHHIIH;
TEXHHIH . EnexrpoHcka HapyKBHIIA.
i o0jacHU HaYWH ynoTpede U JSIOTBOPHOCT €IICKTPOHCKE
HapYKBHIIC
° oOjacHu 3Hauaj yBuhaja . VYBubaj;
N 00jacHU MOCTYTIAaK OTKPUBamka, PUKCUpama ’ ° OTtkpuBame, (huKcHpame U KOpUIIheme TparoBa TOKOM
KpHMI/IHaHI/ICTI/IqKO'TeXHI/ILIKa . .
) Kopuirhema TparoBa TOKOM yBuhaja yBubaja;
oOpana mecrta gorahaja . . .
N o0jacHu HauMH 00e30ehBama TparoBa TOkOM yBuhaja ° Haumn o0e30ehuBama Tparosa Tokom yBuhaja;
N omuire noceOHe METOJIe TOKOM BpIlieha yBulaja i [TocebHe MeToe TOKOM BpIIeHa yBHDaja.

HcrpaxHa TeXHUKA

OIHIIIE CaBpEeMeHE Ja00paTOPHjCKe TIOCTYIIKE
pasiKyje 1a00opaTopHjCKy ompemMy
o0jacHu ynotpeOy HEBUJBUBHUX 3paKa y
KPUMUHATUCTHIKO] TCXHHUITH:
- yntpasuojentHe jgamie (UV-3payu)
- undparpsene jgamie (1C-3payu)
- penares ypehaju (X-3payu)

CaBpeMeHH 1a00paTopHjCKH MOCTYIIH U ONpeMa:

ayna

MHKTOCKOII

VYrorpeba HEBUAJBUBHX 3paKa y KPUMHHAITUCTHYKO] TEXHUIIN:
ynrpasuoientHe (UV) mamme

uHdpanpsene (1C) namne

peHareHcku ypehaju (X-3parn).

Tpaconoruja

° 00jacHU 10jaM | YIIOTY TPacoJoTHje U Tpara
° 00jacHU HaYWH MPOHATAKEHA Tpara
. OITUIIIE MOJIeTY TParoBa NpeMa BeTHYHHU
. OIHUIIIE MOJIETy TPAaroBa npeMa IMopeKity
° OITUIIIE TPAroBe Pa3INYUTOT TTOPEKIIa:
- JbYJICKOT TIOpeKJIa
KUBOTHELCKOT TIOPEKJIa
- OMJBHOT MOpeKIa
- TParoBU HACTaJM yclie/ oXkKapa U eKCIIo3rje
- TParoBU HACTAIH JiejcTBOM opyha
- TParoBH HACTAJIM /I€jCTBOM CHJIE HA CTAKIIO
- TParoBU HACTaJIM JI€]CTBOM BaTPEHOT OpyKja
- TParoBu Of BO3MUJIA
- TParoBU HACTAJIM ycJiel Bellamba
- TparoBe U3 00JIACTH 3aLITUTE )KUBOTHE CPEIMHE
- TParoBH ynoTpe0e NCUX0aKTUBHHUX CYIICTAaHIN

Ilojam Tpaconoruje u Tpara;

[IpoHanakeme Tparosa;

[Tomena TparoBa rpema BEJIMYUHY;

[Monena TparoBa mpema MopeKiIy:

TParoBH JbYACKOT TIOPEKIIa,

TParoBU JKUBOTHEHCKOT MOPEKIIA,

TparoBu OMJBLHOT IOPEKJIa,

TParoBU KOJ Mokapa 1 eKCIUIo3Hja,

TparoBu opyha,

TPAroBH JICjCTBA CHJIE Ha CTAKJIO M TPAroBH CTaKJIa,
TparoBu BaTPEHOT OPyKja

TparoBu BO3WJIA,

TParoBH Belllamba,

TParoBu U3 00JACTH 3aIITHTE KUBOTHE CPEAMHE.
TParoBH IICUXOAKTUBHUX CYTICTAHIIH.

KpI/IMI/IHaJII/ICTI/I‘-II(O TCXHHUYKA
BC€IITA4YCH:A

. 00jacHHM MOjaM 1 yJIOTY BEIITauCHa
° OTIHIIIE BPCTE KPUMUHAIMCTHYKO-TEXHUYKHX BEIITAYCHA

[lojam n ynmora KpUMHUHATHCTHYKO-TEXHUYKHUX BEIITAYCHA;
BpcTe KpUMHUHAIMCTUYKO-TEXHUYKHUX BEIITAYCHA;




° 00jacHM HaYMH MAKOBaka U JIOCTABJhatha TParosa ca i [MakoBame u JOCTaBIbahE MPEMETA U TPAroBa ca JIMia Mecra
JIMIIa MECTA Ha BEIITAYCHC Ha BEUITAYCHHC.

YIOYTCTBO 3A JWJAKTUYKO-METOANYKO OCTBAPUBAIGE ITIPOI'PAMA
Ha nmouerky cBake TeMe y4eHHUKE YIIO3HATH €A HUJBEBUMA U UCXOAMUMA, IUIAHOM PaJla U HAYMHUMA OLCHUBAKA.

[Ipenmer ce peanusyje Kpo3 TEOPHjCKY HACTABY y YUYHOHHUITU U CIIEIHjaIM30BaH0] YUHOHUIM. [Ipenopyka y oprann3anyju HacTaBe je J1a ce Mo Helejbama pean3yje ABodac
TEOpHjCKE HacTaBe U OfieJbeme ce He Aeiu. IIpenopyuenn 6poj yacoBa o TeMaMa 32 YeTBPTH pa3zpen je cienehu:

i VYBOJ y KpUMHHAJIMCTUUKY TEXHUKY (4 daca);

i Kpumunanuctuuka dotorpaduja (12 yacosa);

. Perucrpanyona n uaentudukannona Texuuka (20 gyacopa);

o OnepatuBHa TexHHKa (§ yacoBa);

o Kpumuxanuctrako-TexHndka obpaga mecta norahaja (7 qacosa);
o Tpaconoruja (32 gaca);

. Uctpaxkna TexHuka (8 yacosa);

i KpuMuHanucTHaKo TeXHUYKA BelITaueHa (5 4acoBa).

[Ipunukom peanm3aliije TeMa OCIOHUTH C€ Ha Tpel3Hama y4eHWka u3 ¢usnke, QU3MUKe XeMmuje, XeMHje, HHCTpyMeHTalHe aHamu3e. lIpemopyka je ma ce mpHiIuKOM
OCTBapHBama IporpaMa uspal)yjy 3amamnm koju he ce npuMemUBaTH Y IPAaKTHYHO] HACTABU M CTPYYHHUM ITpeaAMeTHMA. VIHCHCTHpaTH Ha CHCTEMAaTUYHOCTH U IPUMEHH CTEYEHHX
3HaKka Y MPaKCH.

3a camocTasHe pajioBe YUeHHKa MOTPEOHO je MPUITPEMHUTH MaTepHjal U MpoBepy 3Hama yueHuka. [Ipeayior Tema camocTamHux panoBa je cieaehu:

[puka3 meme opranuzaiyje pajia KpUMHUHATUCTHYKE TEXHUKE.

[pe3eHTanyja HEBUJBUBUX 3paKa y KpUMUHAINCTUYKO] TEXHHIIH.

[Npuka3 kanuOpanroHe KprBe 3a opeuBame TaJbuHE Mylamba.

[Ipuxas dbotorpadckor anapara.

[Ipuka3 KpUMHUHATTUCTHYKO TeXHUUYKEe oTorpaduje.

[IpesenTanuja ypehaja 3a HOhHO ocMaTpame.

I/136op MeTo/1a U O0JIMKa pajia 3a CBaKy TeMy ojpelyje HacTaBHMK y 3aBUCHOCTH O HACTaBHUX calipKaja, CIOCOOHOCTH U NOTpeda yueHHKa, MaTepHjalHuX U IPYTHUX YCIOBa.
Kopuctutu BepbanHe Metoze (METo1a yCMEHOT M3Jlarama 1 Jujajiolika MeToa), MeTo/ie AEMOHCTpaIHje, TeKCTyaTHO-iTycTpaTiuBHe MeToze. [Ipeanoxenn obnuuu paga cy
(bpoHTaTHH, paj y TPYIH, pajl y napy, HHAUBUIYATHHU pa.

ogakrwnE

YIOYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLHEIbUBAIBE YUEHUKA

VY HacTaBHM OpHjCHTUCAHO] Ka JIOCTHU3amby UCX0/Ia ITPaTe ce M BPElIHY]y MpoIlec HACTaBe U yUewa, MocTurayha yaeHnka (IpoIyKTH y4era) U CONCTBeHH pajl. HactaBHHK Tpeba
KOHTUHYUPAHO Ja IpaTH HampelaKk Y4YeHHKa, KOjU ce Orjie/la y HauMHy Ha KOjU YYEHHMLHM MapTULHUNUPAjy, KaKO MPHUKYIUbajy MOJATKe, KaKO apryMeHTY]y, €BalyHpajy,
JOKyMeHTYjy uTA. Jla Ou BpenHoBame Omito 00jeKTUBHO U y QYHKIHUjU YueHa, MOTPEOHO je YCKIaIuTH HUBOE UCX0/1a M HAUWHE OLICHUBambA.

CyMaTHBHO OLICH-MBambE je€ BPEIHOBamE MOCTUTHYha yueHHKa Ha Kpajy cBake peann3oBaHe Teme. CyMaTHBHE OIIEHE ce J100HMjajy M3 KOHTPOJHUX WM MUCMEHHUX PaloBa,
TECTOBA, yCMEHOI' UCIIUTUBAKkA, CAMOCTAJIHUX WU IPYNHUX PaZioBa YUECHUKA.

VY ¢dopMaTHBHOM BpeIHOBaMkY HACTABHHUK OM Tpedasio 1a MpOMOBHIIIE TPYITHH AWjajior, Ja KOPHCTH NMUTamka Aa OM TeHepHucao mojatke n3 hadukux mpaeja, anu U Ja MOMOTHE
pa3Boj haukux uzeja, naje yueHHIMMA MOBpaTHE HHPOPMAaILIje, a TOBpaTHEe HHPOpMaLUje T00HjeHe 0J] yIeHUKa KOPHCTH J1a IPUIIaroiy oAYy4aBame, oXpadpyje yueHHKe 1a
OLICHY]Y KBAJIUTET CBOT paaa. M3060p mHCTpyMeHTa 3a () OpMaTUBHO BPEAHOBAE 3aBUCH O] BPCTE aKTUBHOCTH KOja C€ BpelHYje.




Hasus npenmera: IPAKTHUYHA HACTABA

1. OCTBAPUBAIbA OBPA30BHO-BACIIUTHOI PAJIA - OBJIMIIA U TPAJAIBE
Y Tabenama je mpukazaH roAuiImBU(GOH]T YaCoBa 3aCBaKH O0JIMK pajia

1.1. OCTBAPUBAIbA OBPA30OBHO-BACIIMTHOT PAJIA - OBJIMIU U TPAJAIBE!

HACTABA
PA3PE]] IMPAKCA YKVYIIHO
Teopujcka HacTaBa Bex6oe [IpakTnuna HactaBa | HacraBa y Omoky
I 0 0 0 60 0 60
Il 0 0 222 60 222 282
Il 0 0 444 60 444 504
v 0 0 408 60 408 468
Ykonuko cenporpampeanusyje y “HIKOJICKOM CHCTEMY
1.2. IPEMA HACTABHOM ILUIAHY U TIPOTPAMY —JIYAJIHO OBPA3OBAIBE?
HACTABA
PA3PE]] YUYEWE KPO3 PAJT* YKYITHO
TeopujckanacraBa BexoOe [Ipaktnuna HactaBa | HactaBa y 61oky
[ 0 0 0 60 0 60
Il 0 0 222 60 222 282
11 0 0 444 60 444 504
\Y 0 0 408 60 408 468

2YKOIMKO C€ MPOrpaM peajmsyje y CKIamy ca 3aKOHOM O IyallHOM 00pa3oBamby

* [TorpeOHO je Aa IIKoJia ¥ MOCJI01aBall IeTajbHO UCIUIAHUPA]y M YTBPJE MECTO M HAUWH pean3allnje UCX0/1a, ¥ YHECY MX Y IUIaH peaau3aldje yuema Kpo3 pajl

e &6 06 06 06 0 0 0V

IHUJbEBU YUYEA:
OcmniocobsbaBame 3a HAETU(PUKALN]Y MaTepHjaia Kao A0Ka3 y (OpeH3HLIH;
Ocnoco0spaBame /1a oipein 0coOrHE MaTepHjalia M U3BPIIH BbUX0BA UCTIUTHBAKA Y (DOPEH3UIIN;
Cruname 3Hama 3a MPUMEHY HayYHHX METOoJIa 3a Paj] ca MpudopoM, ONpeMoM | ypehajuma koju ce KOpUcTe y OnepaTHBHO] (popeH3UIIH;
Ocrmoco0sbaBame 3a MPOHATAKEHE, TPUKYIUhAhE, PYKOBALE, IIPUIIPEMAIhE U aHATTU3Y Tparosa ca Mecta jnorahaja;
PasBujame BemTHHA 32 CAMOCTAIHO BpILEHE (HOPECH3NUKUX aHAJIHN3a;
PasBujame cucTeMaTHYHOCTH, IPELU3HOCTH, CMHCIIA U OATOBOPHOCTH 32 TUMCKHU Paf;

PasBujame aHATUTUYKOT MUILJbEHHA, JIOTUYKOT 3aKJbYUUBaba U HHTEICKTYAIHE Palo3HAIOCTH;
Ocmoco0JpaBame YICHHKA J1a TIOBE3Y]Y TCOPHjCKa U TIPAKTUIHA 3HAMHA;




3. HA3UB U TPAJAIBE MOJAYJIA IPEJIMETA

Paspen: NpBHU
Pen. HA3UB MOJYJIA Tpajame Momyna
op (gacoBn)
1 HacraBa y 610Ky 60
Pazpen: APYru
Pen. HA3UB MOJIYJIA Tpajame Moxyna
op (1acoBm)
1 Marepwujan kao GOpeH3NIKH JOKa3 24
2 Mertanuu Matepujanu y GopeH3nIn 54
3 Kepamuuku maTepujanu y hopeH3unn 42
4 [Homumeprn MaTepujanu y hopeH3unn 54
5 KomozutHu martepujanu y GopeH3uu 48
6 Hacragra y 61oky 60
Pazpen: Tpehu
Pen. HA3HB MOJIYJIA Tpajame moayna
op (uacoBn)
1 Pan dbopensnukux naboparopuja 12
2. [TpumeHa MHCTPYMEHTATHUX METO/Ia 3a IPOHAJIAXKEHE TParoBa 96
3. [IprMeHa CIeKTPOMETPH]CKUX MeTo/1a 32 PopeH3nyKa J1ad0opaTOpHjCcKa HCIIMTHBAKA Y30paKa 180
4. [Ipumena xpomarorpadckux MeTosa 3a popeH3nuKa J1ad0paTOpHjCKa UCIIUTHBAKA Y30paKa 60
5. [Mpumena dopeH3nUKe TEXHOJIOTH]jE 3a IPOHAIAXKEHE U Npaliemke Tparosa 96
6. HacraBa y 610Ky 60
Paspen: 4YeTBPTH
Pen. HA3B MOJIYJIA Tpajame Moyna
op (gacoBn)
1. | ®ororpadcka TexHKa y GOpeH3UIH 48
2. | Hderexuuja u uaeHTU(UKALM]jA TPAroBa JbYCKOT TOPEKIIa 120
3. | Hderekunja u nneHTuduKalmja TparoBa BaTpeHoOr opyxKja 84
4. | Herexkuyja u upeHTH(UKAIM]a TparoBa NCUX0AKTUBHUX CYIICTAHIIM 60
5. | Haunnu oTKpuBama, PUKCHpama 1 IMaKoBamka TPAaroBa 1 MUKPOTParosa 96
6. | HacraBay Omoky 60




Pazpen: NpBH

HA3HB MOJIY.JIA HCXO0J ‘ MHNPENNOPYYEHU CAIPXKAJ / KJbYYHHU NIOJMOBHA
[lo 3aBpuIeTKY MOAyNa YICHHUK he OUTH y cTamy 1a: CAJIP/KAJA

i NpUMeYje Mepe JINYHE M KOJIEKTUBHE 3allITUTE Ha pairy * be30eTHOCT U 3ApaBibe Ha pany;
i NpUMeYje Mepe 3aIlTUTE )KUBOTHE CPEIUHE * 3amrTuTa )KUBOTHE CPEINHE;
N CrpoBoIM Mepe 6e30eTHOCTH U 3/[paBiba Ha Pay ® V3poIu 1 BpCTe ONACHOCTH y ITOTOHMMA U JIabopaTtopujama;

Hacraga y 610Ky . uaeHTH(YKYje BpCTE OMAaCHOCTH Y JaboparopujaMa * Xewmuja enemenara — onpeluBame CBOjcTaBa HEKUX BaKHU)UX
i aHaJM3Upa CBOjCTBA BAXKHUX eJIeMEHATa U lbHXOBUX elleMeHaTa U IbMXOBUX jeANCHa BAXKHUX 32 POPH3UKY;
jeIumemha Koju ce KopucTe y (opeH3UIn * KoMmjyTepcka npe3eHTauja CBojcTaBa eneMeHara 1 lbHXOBHX
* npuMenYje HHPOPMALIMOHE TEXHOJIOTH]e jeaMbEeIba.




Pazpen: APYru

ncxoam INPENNIOPYYEHU CAIPXKAJ / K/bYUYHHU IIOJMOBHA
HA3UB MOAYJIA .
[lo 3aBpmIeTKy Moayna ydeHUK he OUTH y cTamy 1a: CAJIP/KAJA
* CIpPOBOAU Mepe 0e30€JHOCTH U 31paBiba Ha paay . Be3bennoct u 31paBibe Ha paay;
* MpUMEYje Mepe 3allITUTE )KUBOTHE CPETUHE . 3amrTrTa )KUBOTHE CPEAMHE;
Marepujai kao GopeH3uuKn * MpUMEmbYje Mepe JINYHE U KOJIEKTUBHE 3aIITUTE Ha pary . Jokas u Toka3Hu MaTepuja;
JToKa3 . naeHTH(HUKyje MaTepHjat Kao T0Ka3 o [Ipukympame 1 ogabup MeToa aHAJIN3e MaTEePHjaTHUX
* BpIIN MPHUKYIJAHE U 0a0Np METO/Ia aHAJH3E noKa3a y (hOpeH3HIIn.
MaTepHjalIHUX J0Ka3a y GopeH3uuu
° OJIpelii MaTepHjalie KUuju ce KopucTe y (hOpeH3UIU i Meran xao Matepujan y popeH3uIiy;
¢ OJIpe/ii OCOOMHE MeTallaHa Ha OCHOBY JIC/IOBaba ° [lonamame MeTana y ycloBuMa J€I0Bakba MEXaHUUKOT
MexaHU4Kor ontepehama ontepehema;
* WCITUTA HAIMlOH OJTHOCHO JedopMaliije MaTepujaia . Hanon — nedopmaruja Meraina;
° OJlpeId KapaKTePUCTHKE MaTepHjajia HaKOH eaCTHIHUX ° Enacruyna u iactuyHa nedopMaiiyja;
Y TUTACTUYHUX JiehopMaliija d HcnutrBame 3aTe3ameM;
* 0JIpeIi 0OCOOMHE METATHOT MaTepHja HAaKOH UCITUTHBAbA . HcnuTrBarme IPUTHCKOM;
MerTaJiHu MaTepHjaiia y 3aTE3akbEM * UcnutuBame TBpAohe;
(hopenzunun * oJlpeId 0COOMHE METaTHOT MaTepHjaia HaKOH . JKunaBocT, HCIMTUBAKE YIapOM;
UCIUTUBAbA TPUTHCKOM o 3aMop marepujana.
* YTBpAX TBpAOhLY MeTamHOT MaTepHjaja
® HM3BPIIH HCIIUTUBALEC YIapOM
i OJIpe]iv )KUJIABOCT MaTepHjajia
* OJpeaH 3aMOp MaTepHjajia 300T 1el0oBamba NOHOBJbUBUX
onrepehema
* OJpeaH KepaMUUKe MaTepujaie KOju ce KOpUCTE y . Kepamuka xao marepujanu y GopeH3uLy;
¢dopeHzuun . [lonamame KepaMHUYKOT MaTepHjajia HAaKOH J€jCTBa
° OJIpe/IH TOHAIIAke KEPAMUYKHX MaTepHjalia HaKOH Pa3TMUUTHX CUIa (MEXaHUUKa, TOIUIOTHA, EJIEKTPUYHA U JIp.);
JIejCTBa MEXaHWYKHX, TOTUIOTHUX, EIEKTPUYHUX CUJIA H JIP. ° Jlom Matepwujana, rmojaBe MyKOTHHA, Y KEPAMUIKHM
KepaMuaxu matepHjam y * WCTHTA MJIACTUYHY AedopManyjy KepaMrKe Koja n3a3uBa 1:4aTepI/Ij anumMa; '
Py — JIOM ¥ ITyKOTHHY [Topo3HocT kepamuke; .
* YTBPJM MEXaHWYKe 0COOMHE Ha OCHOBY IMOPO3HOCTH o HcnutuBama Ha BUCOKO] TEMIIEpaTypH;
KepaMHKe . Enexrpuune ocobuHe Marepujaia.
¢ H3BPIIX aHAJIN3Y ITOHAIIakha KEPpaMUKE Ha BUCOKUM
Temreparypama
* WCIHTA eJIEKTPUYHE 0COOMHE KEpaMHUUKHX MaTepujaia
* YTBPIHU CTPYKTYpY HonnMepa OUTHY 3a popeH3nuka o [Nonmumep kao mMaTepujanu y GOpeH3ULH;
UCTIUTUBAbHA o CTpyKTypa nonumepa;
INonumepHu marepujanu y ° OJpeM MOHAIlIakEe OJIMMEPa Ha TOBULIEHO] o [Tonamame nonumepa Ha OBUILEHUM TeMIIEpaTypama;
(dhopeH3uLn TeMIIepaTypu . OnpehuBame rycTrHe, BUCKO3HOCTH, 1¢OJbUHE U
° YTBPAU TYCTHUHY U BUCKO3HUTET IOJIMMEpPA TBpIohe roaumepa;
* oapeau AeOJpUHY U TBpaohy nmoanmMepa * HcnutuBame enacTHYHMUX U IJIACTUYHUX Aedopmanyja;




. OJIpeN TUTACTUYHE U eJTacTHYHE nedopmanuje . HcnimTrBame 3aTe3ama MoIuMepa;
* YTBPIH CBOjCTBA MOJIMMEPA MPHIIMKOM F-ETOBOT 3aTe3amba . HcnmTrBame caBujama moauMepa;
Y CaBHjamba . OcobOune ryme (TBpaoha, jadyrHa Ha KUAAEkE, MO
° aHaJM3Mpa 0COOMHE ryMe Kao GOpPEeH3NYKOT MaTepHjaa €JIACTHYHOCT, €TACTUYHOCT).
* OJpear KOMIIO3UTHE MaTepHjajiec KOji ce KOPHUCTE Y . KomnosuTHr Matepujand Kao MaTepHjaiu y
¢dopeHzunn ¢dhopensuny;
. YTBPIU CTPYKTYPY KOMIIO3UTHUX MaTepHjana ONTHHAX 3a o CrtpykTypa 1 0cOOMHE KOMITO3UTHUX MaTepHjasa;
(opeH3NuKa HCTINTHBAA . Tepmuuke MeTO/I€ HCIIUTHBAA;
KomozutHu matepujanu y * aHaJM3Mpa MOHAIIake¢ KOMIO3UTHUX MaTepujaia Ha . UcnutuBame Ha 3aTe3amce;
(hopenzunu MOBUIICHUM TeMIIepaTypama . HcnutuBame Ha IPUTHUCAK;
* oJlpenu 3aTe3Hy YBpcrohy i HcnuTuBame Ha caBHjambe y Wby OJipeljuBama CBOjCTBa
* oJlpeid YBpCTONy Ha MPUTHCAK yBpcTohe.
* YTBPIU CaBHjame y IWJbY OApelhrBama CBOjCTBa
gBpcTOhe
° YTBPJW MaTepujai Kao J0Ka3 N [Ipukynibame T0Ka3HOT MaTepHjana, u31Bajame U
Hacraga y 610Ky ° OJIpeII METO/IY UCIIUTHBAaba W3/IBOjEHOT MaTepHjaja Kao UCTIUTHBAKE PUKYIIJLEHOT MaTepujana.

JOKa3sa




Pazpen: Tpehu
HCXoJ MPENNOPYUYEHU CAJIPKAJ / KJbYUHHU MOJMOBHA
LSBT LOPRA L ITo 3aBpmIeTKy MO/yJIa yuYeHHUK fie OWTH y cTamy aa: CAIPKAJA

. MPUMEHYje Mepe JIMYHE U KOJICKTUBHE 3aITUTE HA Ay ° 3amTuTa Ha pajy U 3alliTUTa )XKUBOTHE OKOJIMHE;

° pUMEHYje Mepe 0e30eTHOCTH U 3/IpaBiba Ha pary ° Pan y dpopensuukoj maboparopuja:

° aHaNM3upa paj y GopeH3nuKOoj J1adopaTopHju - OamucTHKa

.| W3BPIIIH aHATNA3Y CIENU()UIHOCT peXIMa U METO/Ia paja - (u3nYKOXeMujcKa 1aboparopuja
Pan opensuxux naGopatopuja | W3BPIIIH aHAIN3Y TPOTHCE U Ty>KHOCTH y pajay ca - JTHK nma6oparopuja

OBJIaThEHUM CITYy)KOCHHUM JIMIIUMA

naboparopuja 3a 00paay GoTo U BUILO JOKYMEHTAIIU]S
JabopaTopuja 3a aHaIU3y TOKyMeHaTa
naboparopuja 3a ICUXOJIONIKA TECTUPAbA.

. NpUnpeMa U KOPUCTH HHCTPYMEHTE 32 HaBEJICHE METOJIe PedpakromeTpujcka MeTO/Ia aHATTU3E;
. MpoBepaBa UCIPABHOCT HHCTPYMEHATA [MonapumeTpHjcka MeTOIa aHAITU3E;
[MpuMeHa HHCTPYMEHTATHUX . KOPUCTH UHCTPYMEHATE 33 MPOHANAXKEHE TParoBa Ha Konopumerpujcka MeTo1a aHaIn3e.
METO/Ia 32 MPOHAIAKEHHE MECTY JelliaBama
Tparona . BpIIU PePpakTOMETPHjCKY aHAIIU3Y
° BPIIIY NOJIAPUMETPUjCKY aHATU3Y
° BPIIH KOJOPUMETPH]CKY aHAITU3Y
[TpuMeHa CIEKTPOMETPH]CKHX . NpUMEbYje MOCTYIAK JIA00PaATOPHjCKUX METOA ATOMCKA ancopriruoHa CeKTpohoTOMETPH]a;

MeTo/a 3a popeH3nIKa
71a00paTOpPHUjCKa UCTTUTHBAHA
y30paka

UCIHTUBAA y30paKa
U3BeJIe MIPUIPEMY y30paka 3a (OpPEH3UUKY aHAIHU3Y
BPILIM aHAIN3Y y30paKa nmpemMa HaJory

IC cnextpodoTomeTpuja;
MaceHa crieKTpoMeTpHja.

[Mpumena xpomaTtorpadckux u3BeJie TacHy Xxpomarorpadcky aHaimzy ° I'acHa xpomaTorpaduja;
MeToj1a 3a POopeH3uIKa W3BeJIE TAHKOCIIOjHY XpOMAaTOTpadCKy aHAIH3Y ° Tankocnmojaa Xpomarorpaduja.
nabopaTopujcKa UCTIUTHBAKA ypaau nopeheme oOpaheHunx pesynrara ca
y30paka pedepeHTHUM BpeAHOCTHMA U3 (POPEH3MUYKHUX KaTajora
[Tpumena popeHsnuke . U3BPIIN aHAIU3Y TTOCTyIaKa y (POPEH3UIIM BE3aHUX 3a: . [Tponanaxeme u npaheme TparoBa HacTaNX Y
TEXHOJIOTHje 32 MPOHAIAKEHE H | CEM3MHKY, MTOXKape, XaBapHje, eKCIIo3uje JPYMCKOM, Ba3yIIIHOM, KEIe3HUYKOM M PeYHOM caoOpahiajy;
npaheme Tparosa ° U3BPIIN [TAKOBAkE, dyBambe, 00eIekKaBame, . [Tponanaxkeme u npaheme TparoBa HacTaINX yCIe:
KOH3EPBUPALE U TPAHCIIOPT y30paKa CEH3MHKE, XaBapuje, noxapa, eKCIIo3Hje.
. YTBPH Tpar Kao J0Ka3 . [Ipukynbame TparoBa Kao JOKa3HOT MaTepujaia;
HacraBa y 610Ky . OJIpe/IM METO/y aHaJIM3e Tpara Kao JIOKa3HOT . HcnutuBame TparoBa ONTHYKUM M XpoMaTorpadckum
Marepujajia METOoAaMa.




Pazpen: YeTBPTH

HA3UB MOAYJIA

HCXOJ

[lo 3aBpmIeTKy MOayna ydeHUK he OUTH y cTamy 1a:

INPENNIOPYYEHU CAIPXKAJ / K/bYUYHHU IIOJMOBHA
CAJIP/KAJA

Hauunu otkpuBama,
(huKcHpama 1 aKOBarmba
TparoBa ¥ MUKpPOTparoBa

OTKpH]j€ TParoBe U MUKPOTParoBe

ypaau: MICaOHY PEKOHCTPYKLH]Y, TIPETea FoJIuM OKOM,

ypajau Iperien JIyloM TparoBa 1 MUKpOTparoBa

ypaau: MmakpodoTorpadujy, yCucapame, yHjambe, Kauemhe

. CHpOBOAM Mepe 0e30eJHOCTH U 3[[paBJba Ha Pady . Be3bennoct u 31paBibe Ha paay;
. NpUMeYje Mepe 3aIlTUTE )KUBOTHE CPEIUHE . 3amTuTa )KUBOTHE CPEIMHE;
. aHanM3upa onepatuBHy Gotorpadujy . OneparusHa ¢ororpadmja:
. ypanu: yBuhajHy, pa3MmepHy U TajHy dotorpadujy - yBubhajHa
. aHaIM3upa UcTpaxHy Gortorpadujy - pasMepHa
. ypaJu: MHKpPO, Makpo U ¢otorpadujy HEBUAJbHBUM - TajHa (CKpHUBEHa Kamepa,
dororpadcka TeXHUKA Y 3panuma MUHHUjaTypHA
¢dopensunu - Kamepa, poTorpaduja ca gasbune,
— ¢dororpaduja y HohHIM ycioBuMa);
U Uctpaxkna gororpadmuja:
- MuKpo doTorpaduja
- Makpo dotorpaduja
¢dotorpaducame HEBUAJBUBUM
sparmma (UV, IC, X — 3parm ).
° aHaJM3Upa Tparose JbYACKOT MOpeKiia ° TparoBu nanuaapHUX JTUHM];
. npoHalje Tparose JbyICKOT OpEKiIa ° Tparosu kpBu;
. ypaau QUKCHpame TParoBa JbYACKOT MOpeKia ° TparoBu mpyBauke;
Jlerekuuja n uaeHTHUKAITja . ypaJyl aKoBambe TParoBa JbYJACKOT TOpEeKIIa ° Tparosu iaxa;
TparoBa JbYACKOT MOpeKIia . ypaJii TPAHCIIOPT TPAroBa JbYACKOT TOpeKiia ° Tparosu cromnaina;
o Tparosu ycaHa;
U Tparosu 3y0a;
L TparoBu HOKTH]Y.
. aHaJIM3Upa TParoBe BaTPEHOT OpYXKja ° TparoBu opyxja Ha MECTY U3BpIICHA;
Jerexnuja u uneHTUGUKAII]Q ° npoHalje Tparose BaTpeHOT OpyXkja U TparoBu Ha caMOM BaTpeHOM OPYXK]y;
TparoBa BaTPeHOT OpYyKja ° ypaju GUKCHpame Tparosa BapTeHOT OpyKja ° TparoBu Ha U3BPIINOILY;
° ypaJii TAKOBakhe TParoBa BaTPEeHOT OpyKja ° TparoBu opyKja Ha )XPTBH.
° TPAHCIIOPTYj€ TPAroBe BATPEHOI OpYKja
. aHaJM3Upa TParoBe NCUXOAKTUBHUX CYTICTaHIN ° Tparosu ankoxoua;
. nponal)e TparoBe MCUXOAKTUBHUX CYICTaHIIN ° Tparosu kodenna;
Jlerekuuja u uaeHTHUKaLITja . ypaau GpUKCHpame TParoBa IMCUXOAKTHBHUX CYIICTAHIH ° TparoBu HUKOTHHA;
TparoBa MCUXOaKTHBHUX ° ypaJii TAKOBah€ TPAroBa MCUXOAKTHBHUX CYIICTAHIIH ° TparoBu Mapuxyase;
CYTICTaHIT! ° TPaHCIOPTYj€ TPAroBe MCUXOAKTUBHUX CYIICTAHIIN ° Tparosu nekoBa;
o TparoBu onacHux Jipora.
[ ] [

OTKpuBame TparoBa 1 MUKpOTParoBa:
MHCaoOHa PEeKOHCTPYKLHja
MIperyie]] TOJIMM OKOM
Iperiies JIynom;




Ha eJIEKTPUYHH IITAl, JIeTbEHhE Ha JIETUBUBY TPAKy U CTPyTambe U QDuKcupame TparoBa 1 MUKpOTparoBa:

TparoBa ¥ MUKpOTpParoBa - MakpodoTorpadujom
. ypajau MaKoBame TParoBa M MUKpOTParoBa y: enpyBeTe, — ycHCaBambe
nanupHe Bpehuie u Apyry ambanaxy y kojoj Hehe mohu no — yIvjame
KOHTaMHUHaLHje — Ka4yeHe Ha eNIEKTPUYHH IITAaIl
- JETJbEHH-E Ha JICTIJBHBY TPAKy
- CTpYTame;
° [MTaxoBame TparoBa 1 MUKpOTparoBa:

— CTaKJICHE enpyBeTe
- nanupHe Bpehuie
— Ipyra amOanaxa y kojoj nehe mohu na nohe no

KOHTaMHHAIIHje.
Hacrasa y 610Ky . YTBPIH Tpar Kao J0Ka3 ° [pukyrbame Tparosa Kao JI0OKa3HOT MaTepujana;
. OJIpe/Ii HAUMH OTKPHBamba, GUKCHpama, TaKoBamka 1 ° OtkpuBame, PUKCUpabe, MAKOBAKbE M TPAHCIOPT
TpaHCIIOPTa TparoBa Kao J0Ka3HOT MaTepHujaa TparoBa Kao JIOKa3HOT MaTepujaja.

YIIYTCTBO 3A IJMJAKTUYKO-METOANYKO OCTBAPUBAIBE IIPOI'PAMA
Ha nouetky cBakor Mozyia ydeHHKE YIO3HATH Ca IMJBEBHMA M HCXOJUMa HACTaBe, OMHOCHO yUYeha, IUIAHOM pajla U HAYMHUMA OLICH-HBAbA.

Ipenmer ce peanusyje Kpo3 BexkOe y POPEH3HNUKO] Ta00PaTOPHUjH, CICIH]aTM30BaH0j YUHOHHIH. [IpHIIMKOM OCTBapHBama MporpaMa MpaKTHIHE HACTaBe/yuehe Kpo3 paa u
HacTaBe y OJIOKY OJIeJbeHbe Ce JIe Ha rpyrie 10 15/10 yueHuka.

VY Toky peanuzalmje MOIyJa OCIOHUTH C€ Ha MpeA3Hama yYeHHKa u3 (U3MKe, ONILITE M HEOPraHCKe XeMHje, TEXHOJIOTHje MaTepujaia, OpraHcKe XeMHuje ca OHOXeMHjoM,
aHAIUTHYKE Xeuje, GU3MIKe XeMuje, (POPEH3NIKUX TEXHOJIOTHja, OCHOBH KPUMUHAINCTHYKE TEXHUKE, Tpacosoruje. HacraBHUK mpumnpeMa nmoTpedHe eneMeHTe 3a MPaKTHYHY
HacTaBy/TIpakcy/yderme Kpo3 paj, IEMOHCTpUpa paj Ha PaJHOM MECTy, IpaTH paj ydeHHWKa Ha PaJHOM MECTY M yKa3yje Ha rpemike npu pany. PajgHe 3amartke Be3uBatu 3a
KOHKPETHY BEXOY.

N360p MeToa 1 00iMKa pasia 3a CBaKK MOyl ojipel)yje HaCTaBHUK Y 3aBHCHOCTH OJ1 HACTABHUX CaJIPKaja, CIIOCOOHOCTH M TIOTpeda YIeHUKa, MaTepHjalTHUX U JIPYTUX YCIIOBA.
Kopuctutu Bepbanne MeToze (MeTo1a YCMEHOT U3/Iarama 1 JIMjajioliKa MeToa), MeTo/Ie IEMOHCTpalltje, TeKCTYaIHO-MIIyCTPaTUBHE METOJIe, METO/Ie MPAaKTUYHUX 3aJaTaKa.
[Ipennoxxenn oOnuiy pana cy GpoHTAIHH, paj y TPYIH, paj y napy, MHAUBUAYATHH pa.

YKOJIMKO ce mporpaM peaju3syje y CKJIaay ca 3aKOHOM 0 AyaJaTHOM 00pa3oBamy MOTPEOHO je Jia MIKOJIa U MOCIIOIaBall JeTajbHO MCIUIAHUPAjy M YTBP/E MECTO M HAYMH
peaiiM3aliyje uCxo/1a, ¥ YHeCy UX Y IUIaH pealid3aliyje yuerma Kpo3 pai. [Ipernopyka je 1a ce yueme Kpo3 paj peainsyje IpMMEHOM CaBpeMEeHMX MalllnHa, ypehaja u onpeme u
onrosapajyhux nporpama. TEXHOJOIIKH MPOIEC MPOU3BOAKBE U TPEApaae Pa3ivuuTHX MaTepujajia YCKIaIuTH ca motpedamMa v MoryhHOCTHMa WHCTUTYIMjEe Y KOjOj ce
peanusyje ydeme Kpo3 paj.

YIOYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLHEIbUBAIBE YUEHUKA

Y HacTaBM OPHjEHTHCAHO] Ka JOCTH3amky UCX0/1a TpaTe ce€ U BPEIHY]jy MPOIIeCHA CTaBe U yUuemha, mocTurayha ydeHnka (MpoayKTH yuerha) U COTICTBeHH paj. HactaBHuK Tpeba
KOHTHHYHPAHO Ja MpaTH Hamlpenak YICHHKAa, KOjU Ce OIie/la y HauYWHy Ha KOjH YYCHHIHM IAPTHITUINPA]y, KaKO MPUKYIJhajy TOJATKe, KaKO apryMEeHTY]y, CBaIyHpPajy,
JOKyMeHTYjy uTA. Jla Ou BpenHoBame OMito 00jeKTUBHO U y QYHKIHUjU yUeHa, MOTPEOHO je YCKIaIuTH HUBOE UCX0/1a M HAaUWHE OlICHUBambA.




CyMaTHBHO OIICH-HBAE j¢ BPEAHOBamE NMOCTHTHYha ydeHHKa Ha Kpajy cBake peanm3oBaHe TemMe. CyMaTHBHE OIlEHE ce I00Wjajy M3 KOHTPOJHHX WJIH NMHCMCHUX PaloBa,
TECTOBA, yCMEHOT NCIIHTUBAA, CAMOCTAITHUX MITU IPYIHUX PajioBa YUCHUKA.

VY ¢opmaTuBHOM BpeAHOBamY HACTAaBHUK OM Tpedajo Ja MPOMOBHILE IPYMHHU JHjajior, 1a KOPUCTH NMHUTamka Aa OW reHeprcao MojaTke u3 haukux wujieja, ajau U Aa IOMOTHE
pa3Boj haukux uneja, aa je yueHUIIMMa MOBpaTHEe HHPOpMaIje, a moBpaTHe HHpopMaluje 100ujeHe 0/l yIeHHKA KOPUCTH Jia IPUIIaroJu moayvdaBame, oxpadpyje yueHHKe qa
OIIeHYjy KBAJIUTET CBOT paja. M3060p nHCTpyMeHTa 3a (OPMATHBHO BPETHOBAE 3aBHUCH O] BPCTE aKTHBHOCTH KOja Ce€ BpEAHY]e.

N360p nHCTpyMeHTa 32 (hOpMaTHBHO BPETHOBAME 3aBHCH O] BPCTE€ aKTHBHOCTH Koja ce BpenHyje. Kaga je y muramy m3pajia MpojeKTHOT 3a7aTKa MOXKe C€ MPUMEHUTH ,,9€K
mucTa” y K0joj Cy MPUKa3aH!U HUBOW MOCTUTHYha yYeHHKaA ca MoKa3aTeJhMa UCITYH-EHOCTH, 2 HACTABHUK TpeDa Ja 03HA4M MOoKa3aTesb KOjU OJIrOBapa MOHAIIakhy YIYCHHKA.

VYKOMMKO ce M3BOJM HACTaBa Ha JAJbHHY MOTPEOHO je BPIIMTH (POPMATUBHO OLCHUBAKE YUCHHUKHUX MOCTHTHyha Kpo3 aKTHBHOCT YUEHHKA y AWCKYCHjH, U3paau qoMahnx
3ajaraka, pajia Ha MPOjeKTHUM 3a1anuma ut. Ha ocHOBY KOHTHHYHpaHOT pOpPMAaTUBHOT OCEHUBamka MOryhe je U3BECTH U CyMaTHBHO OICH-HBAIGE.

VYKOIHKO ce MporpaM peaiu3syje y cKjaaay ca 3aKoHOM 0 IyaJHOM 00pa3oBamy HACTABHUK /MHCTPYKTOP MPOBEPaBa Jia JIM je MOCI0AaBall UBPIINO NPOLIEHY pU3HKa Ha
paJiHOM MecTy Ha KOMe paJie MJIaJli M J1a JIM je U3Be0 YBOAHY 00YKY MiIaiuX 0 0€30€JHOCTH U 3/IpaBJby Ha pamy.




Hasus npeamera: IPEAY3ETHUIITBO

1. OCTBAPUBAIA OFPA3OBHO-BACIIUTHOI PAJIA - OBJIMIIMA U TPAJAIBE

HACTABA
PA3SPE]( Teopujcka BexGe IIpakTruna Hacrasa y [TIPAKCA YKVYITHO
HacTaBa HacTaBa 0JI0KY
0 64 0 0 0 64

Hamomena: y Tabenu je mprka3aH TOAWIIHE (OHT YacoBa 3a CBaKM OOJIMK pajia
2. IUJbEBU YUEA:
. Pa3Bujame MOCIOBHUX U MPEAY3eTHUYKUX 3HAMa, BEIITHHA W IOHAIIAKA;
. PasBujame npeay3eTHUYKHUX BPEJHOCTH U CIIOCOOHOCTH Jia C€ MPEeTo3Hajy Mpeay3eTHIYKE MOTYRHOCTH y JIOKATHO] CPEeMHH U Jieyje Y CKJIay ca THM
. Pa3BHjame MOCIOBHOT M NIPETY3eTHUYKOT HAUWHA MUIIIJBCHHA;
. PasBujame cBecTH O COIICTBEHUM 3HABMMa U CIIOCOOHOCTHUMA U JaJb0j IPOPECHOHAITHO] OpHjSHTAIH]H;
. Pa3Bujame CBECTH 0 Y03 KOPIOPATUBHOT MPEY3ETHHIITBA Y CABPEMEHOM IMOCIOBAbY;
. Ocnoco0JbaBame 32 aKTUBHO TPAKEHHE MOCIIA (3aI0IJbaBakhe U CAMO3aIIONI/baBahLE);
. Ocnoco0JbaBame 3a U3pajly jeJTHOCTABHOT IIaHa IOCIOBamba Maje (hupme;
. MyATHAMCIUTLTAHAPHA TPUCTYIT U OPUjEHTAIH]a Ha MPAKCY;
. Pa3Bujame OCHOBE 32 KOHTUHYHPAHO YUCH:-E;
. Pa3Bujame 0ArOBOPHOT 0JTHOCA MPEMa 0UYBaby MPHUPOTHUX PECYPCa U €KOJIOIIKE PABHOTEXKE.

3. HABUB U TPAJAILE MOJAYJIA IPEJMETA

Pazpen: 4YeTBPTH
Pen.op HA3UB MOAVYJIA Tpajame Moayna (4acoBu)
1. [Ipeny3eTHUINTBO M NPEAY3ETHUK 10
2. PasBujame 1 npoIieHa OCIOBHUX HJIgja, MAPKETHHT TUIAH 16
3. Ynpapibawe U OpraHu3saiiyja, IpaBHU OKBUP 3a OCHUBabE U (YHKIIMOHUCAE JCIATHOCTH 18
4. Exonomuja nociioBama - GPUHACH]CKH IITaH 16
5. Y4eHHYKH TpojeKaT — Mpe3eHTallkja TOCIOBHOT IJIaHa 4




HA3UB MOAYJIA

ncxoaum
[To 3aBprIeTKy MOJTyJIa YIeHHUK he OUTH y cTamy na:

INPEIIOPYYEHU CAPXKAJ / K/bYYHHU IIOJMOBHA
CAJIPIKAJA

IIpeny3eTHUIITBO U
MIPETy3€THUK

® MpHKaXke aJeKBaTHE IPHMepe MPEAy3eTHUIITBA U3 JOKATHOT
OKpYXema

® CKHIHMpa KapaKTEPHUCTHKE MPEAYy3EeTHHKA

® Tpe3eHTyje 3Ha4aj MOTUBALMOHUX (haKkTopa y
Ipe/Ty3eTHHUIITBY

® 110BeZe Y OJHOC IT0jMOBE MHOBATHBHHOCT, TIPEY3UMIBUBOCT
U TIpey3eTHUILTBO

® TpUKaXe MEMAaTCKU Pa3InIuTe HAYMHE OTIOYHbakha I0Ca Y
JIOKAJTHO] 3ajeTHHLIN

® Tpe3eHTyje 3Hauaj KOPIIOPATHBHOT MPETy3E€THHUINTBA 32
yHanpeheme nociIoBama

* llojam, pa3Boj ¥ 3Ha4aj MPEAY3€THUIITBA;

* [Ipodun n KapaKTepUCTUKE YCIICUTHOT MPEAY3ETHHUKA;
* MoTuBH Npeny3eTHUKA;

* KopmopaTHBHO MpeTy3eTHUILITBO.

PasBujame u npoueHa
MOCJIOBHUX HJI€ja, MAPKETHHT
TUTaH

® IpUMEHHU KpeaTHBHE TEXHUKE M300pa, CENeKIHje U
BPEIHOBAaba MOCIOBHUX H/ICja

® mpuKaxe caAp)kaj ¥ 3Ha4yaj OM3HHC IJIaHa

® uctpaxu MelhjycoOHO AenoBame (PakTopa KOju yTHUy Ha
TPIKHIITE: IEHA, TPOU3BOJI, MECTO, TIPOMOLIH]A U JINIHOCT

® [PHKYNU U aHAIU3Upa HHpOpMaIHje 0 TPXKUIITY U pa3BUja
VHJIVBHYaJIHY MApPKETHHT CTPATETH]y

® pasBHje caMONOy3/ame Y CIpoBOhemYy TEPEHCKIX
HCIIMTUBaKka

® CcaMOCTaJIHO M3paJy MApKETUHT IIaH Y MPUIPEMH OU3HHC
TUIaHa

® Mpe3eHTyje MapKEeTHHT IUIaH Kao Je0 CONICTBEHOT OM3HHC
IaHa

* Tparame 3a IOCIOBHUM HjI€jaMa;

* [Ipouena nocioBHUX MOTYhHOCTH 32 HOBHU MOCIIOBHU
MOJyXBaT;

¢ SWOT ananu3sa;

* CrpykTypa OM3HHC IUIaHA 1 MAPKETHHT IIaHa Kao HETOBOT
nena;

* EnemenTtn MapkeTusr mukca (511) — (mpousBoa/yciyra,
[[eHa, KaHaJIk JUCTPUOYIIHje, TPOMOIIHja, TUIHOCT);

* Paj Ha TepeHY-UCTPAKUBAHE TPKHUIITA

* [IpeseHTaryja MapKeTHHT IIaHa 3a oJa0paHy OM3HHUC
unejy.

Yupapibawe U OpraHusaiiyja,
MIPaBHU OKBHUP 338 OCHUBALE U
(YHKIIMOHHUCAE ACTATHOCTH

® MpuKaKe OCOOMHE YCIEUTHOT MeHalepa

® Mpe3eHTyje MPOU3BOHY CTPATETH]y U MPOU3BOHH MTPOTPaM
* mnpukaxe (aze pa3Boja HOBOT IPOU3BOIA

® Mpe3eHTyje OCHOBE MEHAIMEHTA yCIyra/POn3BOIHE

® [pHKaXKe Ha jeTHOCTABHOM NIPUMEpPY M0jaM U BpcTe
TPOLIKOBA, ICHY KOIITakha U I/IHBeCTI/IIII/Ije

® MpuKaxe 3Ha4yaj MPOM3BOIHOT TUIAHA U M3PaJX TPOU3BOJIHU
TUTaH 32 COTCTBEHY OM3HUC UIE]y V HajjeIHOCTAaBHHUjEM OOIUKY
(camocTasiHO WK Y3 IOMON HACTaBHUKA)

® mpe3eHTyje 3Hauaj IIaHupama 1 01abupa JbYJICKHX pecypca
3a MoTpede opraHu3anyje

® KOpHCTHU I'aHTOI'pPaM

® [pUKaXe 3Ha4aj HHPOPMAIIMOHUX TEXHOJIOTHja 3a
CaBpEMEHO MOCIIOBALE

® TpUKaXe Ha IPUMEPY BAKHOCT HEITPEKUIHOT WHOBHPAbha

* MenayMeHT QyHKIHUje (TUIaHUpake, OpraHHU30BabEe,
Bolje-€ U KOHTPOJIA);

* QOpraHusaiiyja MpOU3BOJIHUX CHCTEMA;

* Tlojam U BpCTE TPOIIKOBA, IICHA KOIITAhA,;

* UuBecrunyje;

® MeHalMEeHT IIPOU3BOILE - YIIPABIbAkE POU3BOJHUM
IIPOLIECOM/YCITyTOM;

* VnpaBibame JbYJICKUM PECYPCHMA;

* VmpaBibamke BPEMEHOM;

* UHXCHEPUHT BPETHOCTH;

* HMudopmalirione TeXHOJIOTHjE Y MTOCIOBABY;

* [IpaBHHM acreKT MOKpeTamba OM3HHUCA.




MPOU3BOJIA WU yCIIyTa
* u3abepe HajIIOBOJHHU]Y OPTaHU3ANMOHY U TIPaBHY OPMY
MpUBpEIHE AKTUBHOCTH

® U3paaM U MPE3CHTYje OPraHU3alMOHH IIJIaH 32 CONICTBEHY
Oou3MucC uaejy

® CauyMHU WIH IOIYHH OCHOBHY HOCJIOBHY JIOKYMEHTAIIH]Y

Exonomuja nocioBama -
(hrHACHjCKY TUTaH

® cacTaBW OWJIAHC CTama Ha HajjeqHOCTABHH]EM IIPUMEPY

® cacTaBu OHMJIAHC ycIiexa W YTBPJH ITOCIOBHHU pe3yITaT Ha
HajjeTHOCTaBHHUjEM MPUMEPY

® HampaBH pas3iHKy U3Mely nmpuxoaa u pacxoja ¢ jeIHe cTpaHe
Y TIpUJIMBA U OJIMBA HOBIIA ca JpYyTre CTpaHe Ha
HajjeIHOCTaBHHjEeM IIPUMEPY

® u3padyHa Mpar peHTaOMITHOCTH Ha jeTHOCTABHOM TIPUMEPY

* HaBezae Moryhe HaunHe (MHAHCHPAEa COTICTBEHE JIENaTHOCTH
* uH(popMmulLe ce y oaroBapajyhuM HHCTUTYIHjaMa O CBUM
peNieBaHTHUM MUTalkUMa O]l 3Hauaja 3a MOKpeTame OM3HHUCa

* uneHTH(UKYje HAUMHE 3a OAPIKABAHE TMKBUIHOCTH Y
rmocnoBamy npenayseha

® cacTaBW (DMHAHCHjCKH IIaH 32 CONICTBEHY OM3HHUC UJIEjy
CaMOCTAaJIHO WIH y3 oMoh HacTaBHUKa

® mpe3eHTyje PUHAHCHU]CKH IUIaH 3a CBOjy OW3HHUC UJIEjy

* bumnanc crama;

* bunaHc ycnexa;

* bunanc TokoBa rotoBune (cashflow);

* [IpenoMHa Tayka peHTAOUIIHOCTH;

* 3Bopu (puHaHCHpamka,

* Hncturynuje u nHPPACTPYKTypa 3a MOAPIIKY
IpeTy3eTHHIITBY;

* [lpumpema u npe3eHTaIyja GUHAHCH]CKOT TUIaHa.

Y4eHnuKky npojexar —
NpEe3eHTAalja MOCIOBHOT IIaHa

® CcaMOCTaJIHO WJIH y3 HOMOh HACTaBHUKA 12 TIOBEXKE CBE
ypahene ngemnoBe OM3HUC TIaHA

® M3pajay KOHayaH (jeqHocTaBaH) OM3HHUC TUIAH 32 COTICTBEHY
Ou3HUC Uejy

® mpe3eHTyje OM3HHC TUIaH Y OKBUPY jaBHOT Yaca U3 mpeaMeTa
MPey3eTHHUIITBO

* W3pana nenoBUTOr OM3HUC IUIaHA 32 CONICTBEHY OM3HHC
HICjy;

* llpe3eHTanyja nojeAMHAYHUX/TPYITHAX

OW3HIC TUTAHOBA U TUCKYCH]a.

YIIYTCTBO 3A IUJAKTUYKO-METOJNYKO OCTBAPUBAIGE ITIPOI'PAMA

Ha MOYCTKY CBAKOI' MOZyJIa YYCHUKEC YIIO3HATH Ca TUJbEBUMA U UCXOAMUMA HACTABC, OAHOCHO YUCHA, IIJIAHOM paZla 1 HAYMHHUMA OLCHUBAhA.
Hpe;[MeT Cce peanmyje Kpo3 BexOe Y YUUOHHUIIH, CHCI_II/IjaJ'II/BOBaHOj YUYHUOHUILIN. HpI/IJ'H/IKOM OCTBapHBama nporpama OACJbCHEC CC ACIU Ha Ipyne 10 15 YUCHHUKA.

VY Toky peanu3alyje MOJIyJia OCJIOHUTH C€ Ha Npe/3Hama YISHHUKa U3 COIMOIIoTHje ca paBuMa rpaljana. HactaBHuk npumnpema notpebHe eleMeHTe 3a BexOY, JIEMOHCTpUPA

paj Ha paJHOM MECTY Ha, IIPaTH pajl YUeHHUKa Ha paJHOM MECTY W yKa3yje Ha rpelike npu paay. PajHe 3aiaTke Be3UBaTH 3a KOHKPETHY BEXOY.

[Tpunukom peanuzanuje Moayna [lpexy3eTHHIITBO H Mpey3eTHUK YUESHUI TpeOa J1a ypaJie jeqaH MPojeKTHH 3a/1aTaK:

1. HpHMep YCHCIIHOT MPEAYy3C€THUKA (HHp IMMO3BAaTH HA 4YacC rocra — npeAy3CcTHUKa U Ha OCHOBY HETOBOI' UCKYCTBA YUCHHUIN Tpe6a Ja u3paiuTu HpO(i)I/IJ'I 1 KapaKTCPUCTUKE

npenyseha/kommnanuje).

[Tpuukom peannzanyje Moayna PasBujame U MpoueHa MOCJOBHUX Hieja, MAPKETHHT ILUIAH YICHHIM TpeOa 1a ypasie iBa NMPojeKTHA 3a/1aTKa:

1.  IIpeseHTanuja MapKeTHHT IUIaHa 3a 0Ja0paHy OM3HHUC UAEjy (HIp. MPEIOPYIUTH YIeHHIHMA a OU3HIC UIeje TpaXke y OKBUPY CBOT MOJAPYYja paja ajld He HHCUCTHPATH

Ha TOME).




2. [pe3eHTalMja MAPKETHHT IIJIaHa 3a 01a0paHy OM3HKC U]y (HIIP. OXKEIBHO j€ OPraHu30BaTH IIOCETY MaauM Ipeay3ehinma koje ce 6aBe mocioBUMa y ciiy:k0u (opeH3uKe
y okBupy T1e he ce yuenum nHpOpMHCaTH O HAYMHY AET0Bamka U OIICTaHKa TOT Mpexy3eha y Toj nenaTHOCTH).

[Tpunukom peanuzanmje Moaysia Ynpasjbame U OpraHu3aiuja, NPaBHH OKBHP 32 OCHUBaIbe¢ U (PYHKIMOHHCA-€ JIeJIATHOCTH YISHUIN Tpeba 1a ypaje jefaH npojeKTHH
3ajaTaK:

1. MeHauMeHT IPOU3BOLE - YIIPABIbAH-E MPON3BOAHIM IIPOIIECOM (HIIP. JaBaTH YITyTCTaBa yUEeHHUIIMMA TIe U Kako Aa 1ol)y 1o HeomxoHuX nH(OpMaIrja, KOPUCTUTH CajTOBE
3a MPUKYIUbake HHpopManrja (WWW.apr.gov.rs. , WWw.Sme.gov. 1s. i IpyTH).

[Tpunukom peanuzanmje Moayna ExoHoMuja mocioBama - QUHACHjCKH IUIaH YISHUIH Tpeba Aa ypaJie 1Ba MPOjeKTHA 3ajaTaKa;
1.  Hspana Ounanca crama (HIP.KOPUCTUTH HAjjeAHOCTaBHH]jE Tabeme 3a u3paay OunaHca cTama).
2.  W3pana Owmanc ycrexa (HIIp. KOPUCTUTH HajjeIHOCTaBHU]e Tabesie 3a u3paay Ousanca ycrnexa).

[Ipunukom peanuszanyje MOayia Y4eHHYKH NpojeKaT-mpe3eHTalija NOCJOBHOT MJIaHAa YUCHUIN Tpeba f1a ypaje jenaH mpojeKTHH 3a1aTaK:
1.  Uspana u mpe3eHTanuja LEIOBUTOT OU3HKC TJIaHA 32 CONCTBEHY OWM3HUC UEjy (HIp. MMO3BATH HAa jaBHU Yac YCICUIHOT Mpely3eTHUKA, MPEICTaBHUKE MIKOJIE, JTOKAIHE
camoyInpaBe u 0aHaka 3a NPOICHY PEATHOCTH Y MHOBAaTUBHOCTH OM3HHMC TUIAHA)

Y OKBHpY MPOjEKTHHUX 3a/1aTaKka MOTPEOHO je TeHepHCcaTH TOKyMEHTAIH]y (CBE OHO IITO MPOjeKTHA JOKYMEHTAaIH]ja Tpeda a caapiKu).

N360p MeTona u o0irKa paza 3a CBaKM MOLyJ ojpel)yje HACTaBHUK Y 3aBUCHOCTH OJ1 HACTABHUX CaJiprKaja, CIIOCOOHOCTH M OTpeda YUeHUKa, MaTepHjaIHUX U IPYTUX YCIIOBa.
Kopuctutu BepbaHe meToie (METOAa YCMEHOT M3JIaramka U JIMjalIoNIka METo/1a), METO/Ie IEMOHCTpPAIllje, TEKCTYATHO-WITyCTPaTUBHE METO/IE, METO/IC MPOjEKTHHUX 3a/1aTaKa.
[pemtosxkenn obnuiy pana cy GpoHTAIHH, paj y TPYIH, pajl y Mapy, MHAUBUAYATHH Pa/l.

YIOYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLIEIbUBAILE YYEHUKA

VY HacTaBM OpHMjCHTUCAHO] Ka JIOCTHU3amky UCX0/a [IpaTe ce M BPellHY]y MPOIeCHa CTaBe U y4ewa, MocTurayha yueHnka (poIyKTH y4ema) U CONICTBeHU paja. HacrtaBHuk Tpeba
KOHTHHYHPAHO Jla TpaTH HampeJaKk ydYeHHKa, KOjU Ce Orjie[ia y HAYMHy Ha KOjU YYCHUIIM NMApTUIUINPAjy, KaKO NPUKYIUbajy MOJATKe, KaKO apryMeHTY]y, €BalyHpajy,
JOKyMeHTYjy uTa. Jla Ou BpeHOBame OMII0 00jeKTUBHO U Yy (DYHKIHjUyUYera, MOTPeOHO je YCKIIaAUTH HUBOE UCX0/Ia U HAYMHE OLICHHBAbA.

CYMaTI/IBHO OLICHHNBAKLE je BpCAHOBAKLC HOCTI/IFHyha YUYCHHKA Ha KpaJy CBAaKC pCajIM30BaHC TCMC. CYMaTI/IBHe OIICHE CC z[o61/1jajy M3 KOHTPOJHHUX WJIW IMUCMCHHUX paaoBa,
TECTOBA, YCMCHOTI' UCIIMTHBAbA, CAMOCTAJIHUX WJIN I'PYIMHUX paJOBa YUCHHUKA.

Y (GopMaTHUBHOM BpEAHOBamkhYy HAaCTaBHHK OM TpeOasio Jja MPOMOBHIIIE TPYITHHU JTHjaJIOT, 1a KOPUCTH IUTamka Ja OM TeHepucao mojaaTke u3 haukux wuiaeja, ajau U Jja IOMOTHE
pa3Boj haukux ujeja, aa je ydeHHIIMMA oBpaTHE nHpOpMalldje, a moBpaTHe uHpopMalyje 100HjeHe 0/ YICHHKa KOPUCTH Ja MPUIArOM M01y4aBame, 0Xpadpyje yueHuKe aa
OIICHY]y KBAIIUTET CBOT pajia. M300p HHCTpyMeHTa 3a (JOPMATHBHO BPEIHOBAKE 3aBUCH O] BPCTE aKTUBHOCTH KOja CE€ BpEAHY]e.

N360p nHCTpyMeHTa 3a (JOPMATHBHO BPEIHOBAE 3aBMCH O] BPCTE aKTMBHOCTH Koja ce BpenHyje. Kaja je y nuramy u3paja MpojeKTHOT 3aJ1aTka MOXe Ce IPUMEHHUTH ,,49€K
nucTa” y K0joj Cy NMprKa3aHu HUBOW MTOCTUTHYhA yUIeHHKA ca TIoKa3aTe/buMa NCITyHhEHOCTH, @ HACTaBHUK Tpeba Ja 03HAYX MOKa3aTesb KOjH OJroBapa MOHAIAky YICHHUKA.



http://www.apr.gov.rs/
http://www.apr.gov.rs/
http://www.sme.gov/

b2: OBABE3HU U35OPHHU CTPYYHHU NPEJMETH

Ha3us npenmera:

BE3BEJHOCT U 3IPAB/BE HA PAZTY

lopumu Gona yacosa:

Teopuja: 70 BexOe: 0 npakTuiHa HacTasa: 0 6nok HactaBa: 0

Pazpen:

ApyTH

[uspeBu yuemwa:

— HsrpahuBame cTBapagaykor u OJrOBOPHOT OJHOCA ITpeMa paay U CPEICTBUMA Paja;

— OcmnocobpaBame yueHHKA 32 CAMOCTAIIHY IPUMEHY U MOLITOBAakE Mepa U HopMaTHBa 0e30€THOCTH U 37jpaBjba Ha pany;
— VYmo3HaBame ca MITETHUM areHcuMa pajiHe CperHe KOjH A0BoJe 0 MpodecnoHaIHiX 000Jbekha U TpayMaTH3Ma Ha pany;
— CxBarame 3Ha4aja 37paBe paJlHe U )KUBOTHE CPEIUHE;

— OcmnocobpaBame yueHHKa 3a IPUMEHY Mepa 3allTUTE TIPU YIPaBJbamkby OTIAI0M;

— PasBujame pagHuX HABUKA U paJHe KyAType ca UJbEM OUyBarba 3/[paBba U 3allITUTE )KUBOTHE CPEINHE;

— BacnuraBame yueHHKa 3a OAp)KaBaAkE XUTH]CHE PAJHOT U KUBOTHOT TIPOCTOPA;

— Cruname HaBUKa KyJATYpPHOT MOHAIIAka Y pajy U )KUBOTY;

— BacnuraBame 3a XymMaHe U 3ApaBe OJHOCE peMa paay, PaJHoj U KUBOTHO] CPETUHH.

TEMA ncxoiu IHNPENNOPYYEHU CAAPKAJU / KIbYYHHU IOJMOBU
[lo 3aBpiIeTKy TeMe YUeHUK he OUTH y cTamy 1a: CAJIPKAJA
« o0jacHH MpeaMeT U3yJyaBarma 1 3Hauaj 0e30eIHOCTH U 37paBJba Ha paay |e IIpeamer nlydaBama, 3Hauaj U 3a1amu 0€30€JHOCTH U 3/IpaBiba
 HaBejle 3aJaTke 0e30eHOCTH U 3[[paBJba HA Pay Ha pajy;
 pa3jacHH MOjMOBE: 3/JpaBJbe, XUTHjeHA U 37PaBCTBEHA KYJITypa « Ilojam u nedunMIIMja 30paBIba, XUTHjEHE U 3PAaBCTBEHE
 pa3NuKyje MojeNy XUurujeHe u (pakrope Koje oHa u3ydyana KyJIType, XUTHjeHa pPaJHe;

3aKoHCKa peryaaTHBa

* pa3JHKyje MOjMOBE ONACHOCT, OITacHa 10jaBa M PU3HK
o JeduHMIIEe AKT O TIPOLICHH PU3HKA U aHAIN3UPA HETOB CaJIPKaj
 aHaAJIM3Mpa OCHOBHE oJipende 3akoHa 0 6e30eTHOCTH U 3/IpaBJby Ha

 aHaJIM3Mpa nponuce y odaactu 6€30e1HOCTH U 3ApaBjba Ha paLy

« HaBeje (hakTope Koje MpoydaBa XMrujeHa pajaHe cpeaune (MarepujaiHe |« MehyHnapoauu criopasymu u gomalie 3aKOHO/IaBCTRO;

U IPYIITBEHE) « OcHoBHe ozpen0Oe 3akoHa 0 0e30eTHOCTH U 3paBJby Ha

« 00jacHM HCTOPHjCKU pa3Boj 0e30€THOCTH U 3/IpaBjba Ha Pajly y CBETYy U pany.cpeauHe.

kox Hac (MelyHapoaHa opranu3anyja pana, 6e30eJHOCT U 3/IpaBJbe Ha
pany y nokymentuma EY u nomalieM 3akoHOIaBCTBY

palzy Koje ce oHOce Ha ITpaBa 1 00aBe3e MocI0AaBala 1 3al0CIeHUX

CyGjexTiBHH (aKTOpH KOjU
yTH4Yy Ha 0€30€IHOCT U
37paBJbe HA pajay U Mepe
3aIITUTE

 Pa3IMKyje MOjMOBE MOBPEIa Ha PaLy, IPOGECHOHAIHO 000/bEHE U « IIpeBeHiyja npodecuoHaIHuX 000JbeHha U TpayMaTu3Ma Ha
0oJecT y Be3H ca paJioM pany;

 HaBeJe moJieiy (hakTopa Koju JOBOJE 10 TpayMaTH3aMa Ha pajiy: « Ilpodecnonanna opjeHTaLja U CeJIeKINja, MTPOPECHOHATHO
CcyOjeKTUBHHU U 00jeKTHBHH (DaKTOpU 0CTI0CO0JhaBAILE;

e AHAJIM3MpPa MPEBEHIIN]Y IPOPECHOHAIHUX 000JbCHha U TpayMaTH3aMa o Ilcuxodusnoomnike 0COOMHE INYHOCTH M YTHLIA] HA paIHy
Ha paay CIOCOOHOCT;

* pasfHKyje mojMoBe NMpoeCHOHATHA OPHjCHTAIH]ja U CeNEKINja U o MotuBauuja u paz;

npo¢eCHOHAITHO OCIIOCO0JhABAIHE o DU3HONIONIKYM aCIIEKTH paja, yMop, 3aMOp U IPEMOop;




neduHUIIe ICHXO0(PHU3UOIOIIKE 0COOUHE TUIHOCTH (BPEIHOCTH,
HHTEPECH B CITOCOOHOCTH )

00jacHM yTHIa] ICUXO(PU3UOIOMIKHX OCOOMHA TUYHOCTH Ha paiHy
CIOCOOHOCT

HaBeZle XHjepapxujy MOTHBa U 00jaCHH yTHIIAj] MOTHUBAIHje HA Pajl
pasjacHu nojam (PU3MOJIOUIKH ACTIEKTH pajaa

o0jacHu 1MojaBy ymMopa, IpeMopa 1 3aMopa U yTUIla] Ha PajJHy
CIOCOOHOCT

pasynKyje MeTo/ie 3a 0OHaBJbame PagHE CIIOCOOHOCTH: IPaBHIIHA
opraHusaluja paaa, OAMOp, Pa3InIUTH OOJIHUIN CTUMYJIALH]e,
NPEMEIITAkhe PATHUKA

« Meroe 3a 00HaBIbAHE PATHE CITOCOOHOCTH.

O6jextuBHH pakTopu haKTOpH
KOjU yTH4y Ha 0e30eTHOCT U
37paBJbe HA pajly U Mepe
3aIlITUTE

o0jacHu mozeny 00jeKkTHBHUX (akTopa Ha (aKkTope paJHe U )KUBOTHE
cpeauHe

HaBeZle HajBaXkHUje (DAaKTOpEe paHEe CpearHe

o0jacHU yTHIIa] IOKAIHj€ U KOHCTPYKIIHje 00jeKaTa y Kojuma ce
00aBJba mpoliec paaa Ha 0e30eTHOCT U 37paBJbe Ha paay

HaBeJle OCHOBHE 3axTeBe 0e30eTHOCTH U 37paBiba Ha paay Be3aHe 3a
o0jekTe y KojuMa ce 0JIBHja IpoIlec pasia: moTpeOHa MOBPIIHA 11013 U
3ampeMHHa POCTOPa, BUCHHA TaBaHUIIE, IOBOJFHO CBETIIOCTH,
M30JIOBAHOCT TPIIE3apHje U TOAJIETa O] PAJHUX HPOCTOPH]a...

o0jacHU yTHIIa] YHYTpaIIkhe OpraHu3aliije paja Ha pajaHy CIioCOOHOCT:

HPOCTOPHU U BPEMEHCKH pacIiope/] Jby/IH, CpecTaBa U MpeaMeTa pajia
aHaJM3Upa CTETNICH CTPYYHE OMPEMIBEHOCTH ¥ TPUMEHIEUBOCT
TEXHUYKHX Mepa Ha paay

00jacHU MUKPOKJIMMATCKE ycIloBe paja ((PU3NIKO CTame U 0COONHE
Ba3/IyIIHE CPEIINHE)

HaBeJle moieny pu3nIKuX paxTopa

00jacHM yTHIIa] TEMIIEpAType U HaBeAe Mepe 3alUTUTE ITPH 00aBJbaby
paza y yclioBUMa IOBHUILEHE U HUCKE TeMIepaType

00jacHH YTHIIa] BIIAXXHOCTH Ba3ayXxa v Op3uHE CTpyjama Ba3ayxa Ha
0e30eHOCTH U 37IpaBJbe Ha paxy

NPUMEHH Mepe 3alITHTE P 00aBJbamky paja y YCIOBUMA IOBUILIEHOT
Y HHCKOT Ba3AyIIHOT IPHTUCKA

oOjacHu yTuIla] Op3UHE CTpyjarka Ba3ayxa

00jacHM yTHIIa] OCBETJbEHA MMPOCTOPHja Ha 00aBJbambEe MPOoLEca paja:
JHEBHO U BEILTAYKO OCBETIHECHE

JeduHAIIe ONTHMATHO OCBETIBEHE: jJaK0, KOHCTAHTHO H yjeIHAYCHO
pa3nuKyje paaujanroHa 1 TOIUIOTHA 3padyerha

JeduHuIIe nojMoBe Oyka U BHOpawuje

KJIacHu(pHUKyje OYKy IpeMa IITETHOM JCjCTBY Ha 3IPBIbE

MPUMEHHU Mepe 3allITUTE Ha paxy oa Oyke u BuOpaiuje;

o DakTOpU paJiHE CPEUHE;

o OO0jexTH y KOjuMa ce 00aBJba MPOIIEC PAsa;

» YHyTpalima opraHusaiyja pajia 1 ieH yTUIaj Ha pajHy
CIIOCOOHOCT YOBEKA;

o CrerneH cTpydHe ONpPEeMIbEHOCTH U IPUMEHIBUBOCT TEXHUYKHX
Mepa 3allTHTE Ha Pafy;

o [IpuMeHIBMBOCT Mepa 3a MoO0JbIIakEe YCIOBA paga
(MexaHU3aIMja ¥ ayTOMaTH3a1Inja);

o MUKpOKIMMATCKH YCIOBH Paja;

o ®usnuky GakTopu: TemrepaTypa, BIaKHOCT, OCBETIHCHE
pocTopHja, Op3UHA CTpYyjarma Ba3ayXa, paaujanroHa u
TOILIOTHA 3payuckha, OyKa v BUOpalyje;

» Xemujcku (pakTOpU: MpalIHa 1 TOKCHYHE MaTepHje;

« Buononku (pakTopu: MUKpOOPTraHU3MU U IITETOYNHE;

« daxTOopu XKMBOTHE CpeAnHe: aeposaraleme, 3araheme Boae u
3eMJBUIITA.




o0jacHu yTHIla] XeMHjCKuX (hakTopa (mpalirHa ¥ TOKCHYHE MaTepHje)
Ha 06e30eAHOCT U 3/IpaBJbe Ha pady

00jacHM HaYMHE MPOJUpamha XEMHUjCKUX (PaKTopa y OpraHu3aM
MIPUMEHU Mepe 3allITUTe TIpeABhleHe 3a pa3IndnuTe XeMujcKke GakTope
o0jacHu yTuIaj Ononmomkux (pakTopa u HaBexae ofaropapajyhe mepe
3alITUTE

pas3iuKyje u o0jacHH yTHIaj (hakTopa )KMBOTHE CpeIMHE Ha 0e30€THOCT
W 3/IpaBJbe HA pay

OnacHOCTH 0f] €IEKTpUYHE
CTpyje B Mepe 3alITHTe

aHanM3upa nogatke o Opojy moBpeheHnx of yaapa eneKTpudHe CTpyje,
Kao 1 0 Opojy MoBpe/ia ca CMPTHUM HCXOJIOM U CTAPOCHY CTPYKTYPY
noBpeheHnx

pa3iHKyje IUPEeKTaH U MHIUPEKTAH JOAUD JIEI0Ba 01 HATOHOM
IMPUMCHU MEPEC U CPCACTBA 3a TCXHHUYKY M JIMYHY 3allITUTY OO yAapa
eJIEKTPUYHE CTPYje

o0jacHU J1ejCTBO CTpYje Ha OpraHu3aM omTehema Koja cTpyja Moxe
M3a3BaTH

HaBezie (PaKTOpEe OJ1 KOjUX 3aBUCH CTEIICH OMACHOCTH O] CJICKTPHYHE
CTpyje: MyT MpoJIacKa eNeKTPUIHe CTPYje KPo3 TN, jaduHa CTpyje,
(pexBeHIHja U Tpajamke Mpojacka CTpyje Kpo3 Teno

HaBeJle MOTyhe OIacHOCTH U Mepe 3allITHTE 01 KPaTKUX CIOjeBa H
npeontepehnBama, Moxapa 1 eKCIiosuja

00jacHM yTHIIAj M HaBE/IE MEpPe 3aIITUTE O] CTATHYKOT eJIEKTPUIINTETa
1 aTMOC(HEPCKOT NPAXKHEHha M0 UMOBUHY

aHaM3uapa Mepe ¥ KOPUCTH CPECTBA 32 3alITHTY U MPYKambe MPBe
OMONHM HaCTPaJajoM O]l y/iapa eJIeKTpUIHE CTpyje

Mepe u cpeacTBa 3a TEXHHYKY M JIMYHY 3aIITHTY O
eJIEKTPUYHE CTPYje;
JejcTBO cTpyje Ha opraHu3aM Y0BEKa;

OnacHOCTH 10 IMOBHHY (KpaTKH CI0jeBH, IpeontepehnBame,
MOXapH U eKCIJI03Hje, CTATUYKH EIeKTPHIIUTET, aTMOc(hepcKa

MPAKIHEHHA);
Mepe u cpeacTBa 3a 3alITUTY U MIPYKambe IpBe moMohn
HACTPaJaJIoOM O yJapa eJIeKTPHYHE CTpYje.

OnacHOCTH O TIOXapa U Mepe
3aIlTUTE

neduHMIIe T0jaM Mokapa U HEOIXOIHE YCJIOBE 3a I0jaBy Iokapa
00jacHM HaYMHE TOperha 3alajbUBUX MaTepHja HAa OCHOBY HbHXOBOT
arperaTHor CTama

aHaJM3Upa y3pOKe 3a M0jaBy Moxkapa

KJIacU(HKYje Mmokape y oarosapajyhe kareropuje

00jacHu MojaBy caM03arabuBOCTH

KJacu(uKyje cpeacTaBa 3a raueme noxapa

o0jacHM OpraHu3alyjy ¥ 3Ha4yaj MPeBEHTUBHUX Mepa 3alUTHTE O
noxapa

VY3poru 3a nojaBy noxapa;

[Tojara camo3ana/bUBOCTH;
OpraHu3aiiyja 3amTuTe o] MoXKapa;
IIpeBeHTHBHA 3aIITUTA O] TOKAPA;
Mepe u cpejicTBa 3a raiiemne Mmoxapa.

OrmacHocT OJ1 MCXaHNYIKNX
noBpcaa U MEpe 3allTUTC

pas3jacHu 1ojaM MoBpejia Ha pay

pa3iuKyje BpCTe MoBpea Ha pay

aHaJn3Mpa YTUIA] eTHONOMKUX (pakTopa Ha moBpehuBame Ha paxy
UIeHTU(DUKY]jE CKIIOHOCT MTOBpehuBamy

aHaJTM3Upa MojaBy TpayMaTu3Ma Ha pajay

JeUHUIIIE TI0jaM OTTacHa 30Ha

aHaJTM3Upa Mepe U CPEJICTBA 3a 3aIITHTY 0J1 MEXaHHYKHX TOBpeia Koje

Jedununmja u BpcTe MOBpeaa Ha pauy;

ETtnonomku gakropu: xymanu hakTopu U GakTopu paaHe
cpenuHe;

CkJ10HOCT Ka oBpehuBamy;

AmnHanu3za TpaymMaTu3Ma Ha pany;

[lojam u neduHUIMja OMIaCHE 30HE;

Mepe u cpeacTBa 3a 3aMITUTY (3AIUITHTHE Orpajie, orpaje ¢




HACTajy IpU PyKOBabY OMITPUM MpPEAMETHMA U aJlaTHMa

pas3iuKyje CpeacTBa 3a 3aITUTY OJ] MEXaHHYKHX TIOBpe/Ia Koje HacTajy
NpY pyKOBamky MallMHaMa: 3alITHTHE OTPajie, Orpaje ¢ OJIOKaIoM,
ayTOMATCKH 3aIITUTHUIN

aHAIM3Upa Mepe 3a 3aIUTHTY O MEXaHWYKHX MOBpPE/Ia KOje HacTajy MpH
PYKOBamby MallMHAMa

0JI0KaIOM, ayTOMATCKH 3alITUTHHUITH).

OnacHOCTH U IITETHOCTU IpU
yIpaBibamky OTNAAOM

UACHTH(HKY]E OTIACHOCTH U IITETHOCTH IIPH CaKyIJbarby CUPOBUHA
IpUMEYje Mepe 3aIlTUTE IIPU KpeTamy, CaKyIlJbakby U PYKOBabY
CHUpPOBHMHAMa U OTIaJOM

NpUMEYje Mepe 3allITUTE TIPU CKIAAUIITEY

IpUMeYje Mepe 3aIlTUTe IpU TeKyhem onprkaBamby MallllHa U OTIpeMe
HaBoAM (haKTOpe KOjU yTUUy Ha ONACHOCTHU NPH YIPaBibakby OTIAA0M
NpUMEYje Mepe 3alliTUTE TIPU CaKyIUbamby, pa3BpCTaBamy,
CKJIaJUIITERHY U OJlaramy oTHana

OnacHOCTH U Mepe 3alITUTE TPU CaKyIJbalby U PYKOBambY
CHpPOBHMHaMa;

OmnacHocTH U Mepe 3alITUTE IIPU KPeTamby Ha PaJHOM MECTY;
OnacHOCTH U Mepe 3alUTUTE PU CKIAJUIITEHY CHPOBUHA U
oTnaza;

OmnacHOCTH U Mepe 3alITHUTE IIPU Pa3BpCTaBamby OTHAA;
OnacHOCTH NpH yIpaBJbarby OTMA0M U MEpE 3aIlTUTE;
Mepe 3amTuTe NIpy yrnpasbamby OTNAJOM.

Mepe u onpeMa 3a TEXHUUKY U
JTUYHY 3aIITUTY

HaBOJM ITPUMEPE PATHUX MECTa Ha KOjUMA je Pa3IHIHT CTETIeH
U3JI0KEHOCT PH3UKY

aHanmm3upa AKT O IPOIICHU PU3UKA

KIIAaCHU(HUKYje U KOPUCTH JIMYHA 3AIITUTHA CPEICTBA

HNpUMEbYje Mepe 3a OTKIIAbAbe, CMAbHBALE MITH CIPEYaBabe PU3NKA
Ha pagy

Oco0e u3n0KeHe PU3HKY;

Krnacudwukaruja THIHAX 3aMITUTHAX CPEACTABA;

Hauun 1 Mepe 3a oTKIambame, CMambHBAGE WIH CIIPEUaBabe
pH3HKa Ha pajy.

YIOYTCTBO 3A JUJAKTUYKO-METOJAUYKO OCTBAPUBAILE ITPOTPAMA

Ha MMOYETKY CBAKC TEMEC YUYCHUKE YIIO3HATH Ca MUJbEBMMA U UCXO0JUMaA, IJIaHOMpaJia 1 HAUMHUMaA OLCH-UBabaA.

[Ipenmer ce peanusyje Kpo3 TEOPHjCKY HACTAaBY y YYHOHWIM M CIIEIUjalIM30BaHO] y4yHOHUWIM. [Ipenopyka y opraHm3anuju HacTaBe je MO HeleJbaMa peann3yje JABoYac
TEOPHjCKe HACTABE U OJIeJberhe ce He nenu. [Ipenopydenu Opoj 4acoBa 1o TemMamMa Ya 3a Apyru paspes je cienehu:
« 3akomcka peryiaruBa (6 yacOBa);
o Cy0OjexTuBHU (haKTOPH KOjU yTUUY Ha Oe30€IHOCT U 3[ipaBibe Ha paay u Mepe 3amtute (10 yacora);
o OOjexkTHBHU (haKTOpH KOju yTU4y Ha 0e30€HOCT U 3/[paBJbe Ha pady U Mepe 3amrtute (16 yacosa);
o OrmacHOCTH O]1 CIEKTPUUHE CTPYje U Mepe 3aiTuTe (8 yacosa);
o OmnacHoctr of moXxapa 1 Mepe 3amTuTe (8 yacora);
o OmacHocTH 0J1 MEXaHUYKHX TIOBPEIa U Mepe 3amTuTe (8 yacosa);
o OrmacHOCTY M MITETHOCTH IIPH yIPaBJbamky OTIAI0M (8 4acoBa);
o Mepe u onpema 3a TEXHUYKY U JIMYHY 3aIITUTY (6 Yacosa).

[Ipunukom peanu3zaiyje HACTAaBHOT cajjpKaja OCJIOHUTH CE Ha MpeA3Hama YUCHUKA U3 OIIITEe U HEOpPraHcke xemuje, pu3uke u oprancke xemuje ca onoxemujom. [Ipenopyka
j€ Ila ce MIPHIIMKOM OCTBapHBama mporpama u3pal)yjy 3amanu koju he ce mpuMemHUBaTH Y TPAKTUIHO] HACTABH M CTPYIHHUM TIpeaMeTuMa. MIHCHCTHpATH Ha CHCTEMaTHIHOCTH
Y TIPUMEHU CTEYCHUX 3HAMa Y TIPAKCH.
3a caMocTaHe 3a/1aTKe TOTPEOHO je PUITPEMUTH TIPOBEPY 3HaWka yueHUMKa. [Ipeor TeMa caMOCTalIHUX 3a/laTaka je cienehu:
1. Tlpwmka3 aHanu3e OCHOBHHX ofipeaada 3akoHa o 6e30eqHOCTH U 3[JpaBJby Ha paay Koje ce OAHOCE Ha IpaBa U 00aBe3e MOCI0aBala u 3arocicHuX.
2. Tlpesenranuja Mepe u CpeJICTBA 3a Talllekhe TOXKapa.




3. Tlpesenrarnuja omacHOCTH ¥ Mepe 3aIlITUTE TIPU CaKyIJbathy U PYKOBakHY CHPOBUHAMA.
4. Tlpesentanyja kaacuuKamnmje TMIHAX 3aAMITUTHAX CPENICTaBA.

N36op meTona u ob6mmKa paja 3a cBaky TeMy ofpel)yje HacTaBHHK y 3aBUCHOCTH OJT HACTaBHHX CaJlpikaja, CIIOCOOHOCTH U MOTpeda YIeHNKa, MaTepHjaTHUX U IPYTHX yCIOBa.
Kopuctutn Bepbanne Merosie (MeToAa yCMEHOT M3J1arama M IHjalolka MeToa), METOe AeMOHCTpaIlHje, TEeKCTyalTHO-WIyCcTpaTuBHe MeToje. [Ipeanoxkenn odmuum pana cy
¢dbpoHTaNHU, pan y TPYIH, paa y napy, UHIUBHIYaTHU Paj.

YIOYTCTBO 3A ®OPMATUBHO U CYMATUBHO OHEIBLUBAILE YYEHUKA

VY HacTaBM OpHjEHTUCAHO] Ka JOCTHU3amky UCX0/a [IpaTe ce M BpelHYjy Mpollec HacTaBe U y4ema, mocTuruyha yueHnka (MpoIyKTH y4ema) U CONCTBeHU paa. HactaBHuk Tpeba
KOHTHHYHPAHO Jla MpaTH Hampelak YYeHWKa, KOjH Cce Orjefa y HauWHy Ha KOjU yYCHHIHW MapTHUIUINHPAjy, KaKO MPHKYIUbAjy IOJATKe, KaKo apryMeHTYjy, eBalyHpajy,
JTOKYMeHTYjy uth. [la Ou BpeqHOBame Omio 00jeKTUBHO U y (DYHKIHjU YUeHa, TOTPEOHO je YCKIAQAUTH HUBOE UCX0/1a U HAYWHE OICHHBAMbA.

CyMaTuBHO OLIEHUBamke j€ BpeAHOBAmkE MOCTUTHYhA yUeHnKa Ha Kpajy cBake peanm3oBaHe TeMe. CymMaThBHE OIleHE ce 00Wjajy W3 KOHTPOIHUX WM MHUCMEHHX PajoBa,
TECTOBA, YCMEHOT HCIIUTUBAbA, CAMOCTATHUX MIIH TPYITHUX PaIoBa YICHHKA.

Y (GopMaTHUBHOM BpeAHOBaEkY HACTABHUK OUT pedayio Jia MPOMOBHUIIIE TPYITHU JTUjaJIOT, 1a KOPUCTH MUTamka Ja OM TeHepHrcao MmojaaTke u3 haukux uieja, aid U Ja MOMOTHE
pa3Boj haukux uaeja, 1aje ydeHHIIMMA OBpaTHe HH(OpMaIije, a moBpaTHe WHpopMalrje 100ujeHe 0 YIeHHKa KOPUCTH JIa IPUJIaroIy o ydaBambe, oxpadpyje yaeHukKe na
OLICHY]Y KBAJIHTET CBOT pasa. M300op mHCTpyMeHTa 3a (hOpPMATHBHO BPEIHOBAHE 3aBHCH OJ1 BPCTE aKTUBHOCTH KOja Ce BPEIHYje.




Hazus npenmera:

TEXHOJIOIIKE OIIEPAIINJE

lNopumu Gona yacosa:

teopuja: 70 BexOe: 0

[IpakTtruna Hacrasa:0 brnoxk nacrasa: 0

Pazpen:

apyru

[upeBu yuemwa:

— VYno3HaBame ca MPUHOUIIMMA TEXHOJIOMIKUX onepaunja " mporeca;

— Pa3Bujame nHTEpecoBama 3a pa3NUYHWTE BPCTE M HAYMH pajia MalllMHA M amapaTa KOju Cy CacTaBHHU [0 OAroBapajyhe TexHOIOoTHje

MIPOU3BOIHE
— Pa3Bujme HHTEpECOBam 32 MEpeHa U MEPHE jeTUHUIIC;

— Ocnoco6sbaBame YUeHHKA J1a pa3iiKyje HHCTPYMEHTE 32 MEPEHhE Ope)eHnX NPOIECHUX BEINYNHA;
— Ocnoco0spaBame yIeHHKA J1a TpepavyHa H3MEpeHe BeMYHHE U3 jeIMHAIIA jeTHOT MEPHOT CUCTEMA Y jeIMHHUIIE APYTOT CUCTEMA;
— Ocmoco0spaBarme YIeHUKa 1a U3BPIIH MTPaBIIIaH H300p ypehaja Ha OCHOBY FbHXOBHX KapaKTEPUCTHKA.

TEMA

ncxoamn
1o 3aBpiIeTKy TeMe YUeHUK he OUTH y cTamy 1a:

HNPEINOPYYEHMU CAAPKAJHU / KIbYUHU ITIOJMOBHU
CAJIPKAJA

OcHoBu MexaHuke paynaa

pa3iuKyje TEXHOIOIIKE OTepallije U TEXHOIOIIKE POoIlece;

e 00jacHU Op3MHY TEXHOJIOIIKE OTIePaIIH]je;

e JicpHHUIIIEC TOTOHCKE CUJIC KOJ] OCHOBHUX TEXHOJIOIIKHX OTepaliyja

e pa3imKyje BpcTe QuIyHja U HaBeJe lUXOBE KaAPAKTEPHUCTHKE

e OIWIIIE CBOjCTBA WJICATHUX U PEATHUX racoBa

e HaBeJe OCHOBHE BEJIMUMHE CTarba (IIyn/ia U IbHXOBE jeINHHIIE

e 00jacHM MOjMOBE: MIPUTHUCAK, aTMOC(HEPCKH PUTHCAK, HATTIPUTHCAK,
BaKyyM

e neduHUIIE TYCTHHY QUIyHIa, jEIUHUIE Y KOjMa Ce M3pakaBa v
3aBUCHOCT OJI IPYTUX BEIMYHHA

e Jle(MHHUIIIE BUCKO3HUTET, jEIUHUIIE Y KOjUMA CE M3pakaBa H
3aBUCHOCT O/ APYT'HX BEJIMYUHA

e o0jacHM y3ajamMHe Be3e u3Mel)y rycTuHe u Buckosuteta (hayuaa

e JIeUHHIIE XUPOCTATHIKHU IIPHTUCAK

e pa3MKyje BPCTE MPOTOKA, KA0 U jJeMHHUIIE Y KOjUMa Ce U3paXkaBajy

e 00jacHH 3aKOHUTOCTH CTpYjama Qiynna

e Pa3IMKyje BPCTE €HEPruja npu CTpyjamy Quryunaa

¢ o0jacHu bepHynujeBy jenHauMHY U H-eHY IPUMEHY

pasinKyje pexuMe cTpyjama Giaynna

o TexHonouiku mpouec;

e TexHosomike oneparyje;

e Bp3una TexHoOIIKE Oonepalyje;
o [loroncka cmia;

o Onynau;

e Kapakrepucruke pnuynna;

e Uneannn racosu;

e Peannu racosu;

e CBOjCTBa TEUHOT CTamba;

o CTUNIBUBOCT;

e I'ycTuHa;

e Buckosurer;

o IIpurncax;

o [Ipotok;

e JenqHaunMHa KOHTUHYHUTETA;

e Enepruja pnyuna;

o bepnynujesa jeqHaunna;

o [Ipurymmna mioua;

e PexxumM crpyjama dhiayuna;

e PejHoscor kputepujym (6poj).

Tpancnopt matepujana

e 00jacHM pa3iuKy MPUTHUCAKA KA0 IMOTOHCKY CHITY 32 TPAHCIIOPT
bayuna

o Ne(hUHUIIE KaMaIUTET ypehaja

e 00jacHM cTerneH KOPUCHOT fiejcTBa ypehaja

e pa3JMKyje Ha IIEBOBOMMA OJpeleHe eneMeHTe IIeBHUX BOJIOBA

Kananuret ypehaja;

e CTerneH KOPHUCHOT JIejCTBa;
e EneMeHTH 1IEBOBO/IA;

e [lpnike 3a TeuHOCTH;

e [lpnike 3a racoBure Quynae.




pasNuKyje IpIKe 3a TeuHe Qurynae

00jacHM HAYMH paja KapaKTEPUCTHYHHUX THUTIOBA IIPIIKH 33 TCUHE
HaBeJle MapaMeTpe 3a MPaBUIaH CTapT HEHTpUyraaHe U KIUIHE
myMIie

HaBejle MpobiieMe KOju ce MOTY jaBUTH Y HOPMAITHOM pajty
HeHTpHU]yranHe v KIHUIHE TyMIIe

o0jacHU HaYWH pajia HSHTPUPYTATHOT KOMIIpecopa

pa3iuKyje BPCTe TpaHCIOpTepa KOjU ce KOPUCTE Y MPOIIECHO]
WHIYCTPUjU

00jacHU Ha4YMH pajia OHUX TPAHCIIOpTepa KOjU ce U3Y4aBajy y CKIIOIY
0JlabpaHuX MOJyJIa POIIECHE UHITYCTPH]je

Pa3nBajame daza HEeXOMOTEHHUX
cucTeMa

pa3iuKyje qUCTIep3He CHCTEMe

OIIUIIIE XETEPOTCHE CHCTEME

pa3iKyje HAaYMHE pa3/iBajama (a3za y XeTePOreHUM CUCTeMUMa
00jacHHU IITa je TAIOXKEHe 1 KOju (haKTOpH yTUIY Ha Op3UHY
TaJIOKEHa

o0jacHHU MojMoBe: QuaTpUpame, GuiaTep (Ueauio), GUaTparroHa
morava, (PMITpaTH MOTOHCKA CHIIA 33 (QUITPUPAHE

o0jacHU mTa je neHTpU(yrupame U 0] Kojux GakTopa 3aBUCH
o0jacHU HaYWH paja HeHTpudyra

o0jacHU 1mITa je cenapaiija u oJ1 Kojux (hakropa 3aBUCH
o0jacHU HaYMH pajia cenapaTopa

o Pa3za;

o JlUCIEp3HU CUCTEMY;

o XeTepOreH! CUCTEMU;

o Haumnu pa3ziBajama XeTepOreHNX CHCTEMA,

e Tanoxeme, Op3rHA TAIOKEHA;

o Ountpupame, Moroucka cuia u Op3uHa QUITPUpPaAHA;

e Ypehaju 3a GpunTpupame TEYHUX ¥ TACOBUTHX XETEPOTEHIX
CHCTEMA;

e LlenTpudyrupame;

o llerrpudyre;

e Cenapauuyja,

o Cemaparopu.

OCHOBH TOILJIOTHUX OTepalyja

00jacHHU TOjMOBE: TOIIOTA, TEMIIEPATypa, TOIUIOTHU KalaluTeT,
crienuUYaH TOMJIOTHH KAMAIUTET, CHTAIIH]a U TIPOMEHA SHTAIIH]je
00jacHU MOTOHCKY CHITY 3a MIPEHOC TOTUIOTE

HaOpaja u nedunuie GpasHe TpaHchopmalije: KOHACH3aI]a,
KpHUCTaJIn3alibja, TOIUbEHEe, HCTapaBambe, CyOIuMalmja

pa3iuKyje MeXaHu3Me MPeHoca TOIIOTe

00jacHU KOHIYKIIH]Y, KOHBEKIIH]Y U 3padyCHe

aHay3upa pakTope Koju yTuuy Ha Op3UHY MpeHOoca TOILIOTE M Ha
OTIOP MPEHOCY TOILIOTE

pelraBa pauyHCKe 33/IaTKe y BE3H PEHOCa TOIUIOTE

HaOpOoju BpCTE pa3MeUBava TOILIOTE

00jacHM HaYMH pajia OHUX Pa3MEUBaUa TOIJIOTE KOjU ce U3ydaBajy
y ckJony ogabpaHuX MOYJIa MPOIIECHE TEXHOJIOTHje

o Temmneparypa;

e TomtoTa (oceTHa M JTaTEHTHA),

e TOMIOTHY KamaIuTeT;

o KonyieH3anyja, ucrapaBame, CyoiMMaliija, TOIbehe U
ouBpihaBame;

o Hocuutai Tortore - BoJieHa 1apa v leHe KapaKTepUCTHKE;

e HaunHu npeHoca TOIIoTe: KOHAYKIIHMja, KOHBEKIIHja, 3paucHhe;

e Koepunmjentu npoBohemwa, penasa u nposasa ToIIoTe;

e [Ipona3 Tomnore;

o PasmemuBaum Toruiore.

PactBapame u kpucranm3ayja

00jacHH MTOTOHCKY CHITY 3a IIPEHOC Mace

pa3iuKyje MeXaHn3Me IpeHoca Mace

pasnukyje 1udy3ujy 1 KOHBEKTHBHU IPEHOC Mace
neduHuIIe H3pa3 3a Op3uHy MpeHoca Mace 1 GaKkTope KOjH je

ozxpehyjy

e [Toroncka cuia 3amnpeHoc Mace;

e Jlndysuja 1 KOHBEKTUBHU PEHOC Mace;
o Koedunujent nudysuje;

o ®uKkoB 3aKoH AUPy3Hje;

o PacTBapame;




¢ 00jacHM IMOjMOBE pacTBapama U KPUCTATU3AIlH]e e PactBOpspUBOCT;
e ne(puHMIIE PACTBOPJHBUBOCT » KpuBa pactBopsenBOCTH;
e 00jacHU IUjarpaM pacTBOPJEUBOCTH e Kpucranna kinna u KpucTanu3almja.
e 00jacHM HacCTajarhe KPUCTAITHE KJIHIIE M TMPOIIEC KPUCTAIHM3AIIH]E
e ne(uHMIIIE OCHOBHE IapaMeTpPe BIAXKHOT Ba3AyXa: aliCoIyTHA U e Biiaxxan Ba3ayx M mapaMeTpH BIa)KHOT Ba3oyXa;
BAaskerbe  CylIiere pellaTHBHa BIIKHOCT, TEMIEPATYPA, TAuKa POCE H BIAKHE KyrJie e Jlujarpam TemmnepaTypa — BIaXKHOCT 32 BIIaKaH Ba3ayX;
e 00jacHU mpoliec Cyliema u ase cylema o Cymeme u ¢a3e npoleca Cylema;
o neduHMIIE OP3UHY CYIIECHA e bp3uHa cymema.
e HaBEJE TEYHE CMeIle ¥ TeMIIEPaTypy Kjbydama THX CMella o Da3Hu ¥ PaBHOTEXKHU AUjarpam;
¢ 00jacHM MOJICKH ¥ MACEHH Y10 o XeHpujes, Paynos u JlanToHOB 3aK0H;
o pa3iuKyje Ga3Hu ¥ PAaBHOTSIKHU JMjarpaM o Jlectunanuja nog atMocepKUM IPUTHUCKOM;
Jlectunanua * OTIMIIIE MPHHIIHIT JecTUIIaLMje . I[ecmnaunja BOJICHOM I1apOM;
peKTRbMKATHA o 06_!aCHI/I Xenpujes, Paynos u JlanToHOB 3aKOH o IICCTI/IJ.IaI_[I/I]a II0J] CHYDKECHUM IIPUTHUCKOM;
¢ 00jacHU HAYMH pajia ASCTHIIATOPA MO BAKYYMOM U aTMO(EPCKUM e Teopujcku mo;
MIPUTHCKOM ¢ Pedyke u pedaykcHu omHOC.
o 00jacHM JIECTHIIIN]y BOJCHOM MapOM M HaYMH pajia JeCTHUIaTopa
o 00jacHU 10jaM TEOPUjCKOT U PEaTHOT [10/1a KOJIOHE
o0jacHU mojam pedurykca U peIIyKCHOT 0JTHOCa

YIOYTCTBO 3A JMJAKTUYKO-METOANYKO OCTBAPUBAIGE ITPOI'PAMA
Ha nmouerky cBake TeMe y4eHHUKE yIO3HATH ca HUJbEBUMA M HCXOUMA, INTAHOMpPaJa U HAUMHUMA OLICHHBambha.

IIpeamer ce peanusyje Kpo3 TEOPHjCKY HACTABY y YUHMOHHUIM W CICIUjaTM30BAHO] YYHOHHIM. [IpUIIMKOM OCTBapUBama Mporpama ojie/hbemhe ce He nenu. [Ipernopyka y
OpraHM3allijy HACTABE je 10 HelleJbaMa pean3yje BoYac TeOpHjcke HacTase. [IpenopydyeHu Opoj yacoBa 1o Temama 3a Apyru paspen je cienehu:
e OcHoBu Mexanuke ¢uynna (16 yacosa);
e Tpancnopt matepujana (8 qacosa);
Pa3znBajame Hexomorenux cucrema (10 yacora);
OcHoBu TormioTHHX onepanyja (10 yacosa);
e PactBapame u xpuctanuszanyja (10 gacosa);
e Braxkeme u cymeme (6 yacopa);
o Jlectunanyja u pextudukaiuja (10 qacosa).

[Ipunukom peanuzaryje TeMa OCIOHUTH CE Ha MPe3Hamka yUYSHHKA U3 OIIIITEe ¥ HEOPraHCKe XeMuje, (PHU3MKe M TeXHUYKOT PTamka ca MAIIMHCKUM eneMeHTuMa. [Ipenopyka
je Ila ce MPUIIMKOM OCTBapHBama mnporpaMa uspaljyjy 3againu koju hie ce npuMemUBaTH y IPAKTUYHO] HACTABY M CTPYYHHMM NpeaMeruma. VIHCHCTUpaTH Ha CUCTEMAaTHIHOCTH

" IPUMCHHU CTCUYCHHUX 3HAA Y IPaKCH.

3a camocTaHe pagoBe MOTPEOHO je MPUIPEMUTH IIPOBEPY 3Hama yueHuuka. [Ipemmor TeMa caMmocTaiHuX pasosa je ciueachu:
1.IIpe3enTanmja pa3nBajama HEXOMOTEHUX CHCTEMA.
3. Ilpukaxke Ga3sHu U paBHOTEKHH JHjarpam.
4. Ilpe3eHTanuja qecTunamnyje u peKTudukanuje.




N360p MeTona 1 00MKa pajia 3a CBak MOAYJ oapel)yje HaCTaBHUK y 3aBUCHOCTH OJf HACTABHUX cajpkaja, CIOCOOHOCTH U IoTpeda yueHHKa, MaTepHjaIHUX U APYTUX yCIIOBa.
Kopuctutn Bepbanne Merosie (MeToaa yCMEHOT U3Jarama M IHjajlollKa MeToa), METo/Ie JEMOHCTpaIlHje, TeKCTyalTHO-WITyCTpaTuBHe MeToje. [Ipeanoxkenn odmuum pana cy
(hpoHTaHY, paj y TPYIH, pall y apy, UHAUBUIIYATHH pajl.

YIIYTCTBO 3A ®OPMATHUBHO U CYMATHUBHO OLIEIbUBAIBE YYUEHUKA

VY HacTaBM OpHjEHTUCAHO] Ka JOCTHU3amky UCX0/a IpaTe ce M BpelHYjy Mpolec HacTaBe U y4uewa, mocTuruyha yueHnka (IpoIyKTH y4ema) U CONCTBeHH pal. HactaBHuk Tpeba
KOHTHHYUPAHO Ja MpaTH Hampenak YYeHWKa, KOjU ce orjiela y HauMHy Ha KOjU YYEHHIU MapTULUINPAjy, KaKo MPHUKYIUbajy MOAATKe, Kako apryMeHTY]y, eBalyHnpajy,
JTOKYMeHTYjy uth. [la Ou BpeqHOBame 6o 00jeKTHBHO U 'y (DYHKIHjU YUeHha, TIOTPEOHO j€ YCKIAAUTH HIBOE UCXO0/1a M HAYMHE OICHhHBaMbA.

CyMaTHBHO OLICHHBAIbE j€ BpEeAHOBamE MOCTUTHYha yueHHKa Ha Kpajy cBake peann3oBaHe Teme. CyMaTHBHE OLIEHE ce N00Mjajy M3 KOHTPOJIHMX WMJIM NMHUCMEHUX PalloBa,
TECTOBA, YCMEHOT' HCIIUTHBAbha, CAMOCTAIHUX WM TPYIHUX PaJoBa YUCHHUKA.

Y ¢opmaTuBHOM BpeAHOBamkY HACTAaBHUK OW Tpebayio Ja MPOMOBHIINE TPYITHH JHjalior, Ja KOPUCTH MHTamka a OM reHeprcao MojaTtke u3 haukux uieja, and u Ja TIOMOTHE
pa3Boj haukux upaeja, naje yaeHUIIMMa oBpaTHEe HH(OpMaIlje, a MoBpaTHe HHpOpMaIHje JoOHjeHe 01 YIeHHKa KOPUCTH Ja MPHIAroH MoAyYaBamke, oXxpabpyje yaeHuKe 1a
OLICHY]Y KBAJIUTET CBOT paja. M300p nHCTpyMeHTa 3a ()OpMaTHBHO BPEIHOBAE 3aBUCH O] BPCTE AKTUBHOCTH KOja Ce BPEAHY]e.




Hazus mpenmera: IIPUMEHA PAYYHAPA Y ®OPEH3ULIN

lNopumu Gona yacosa: teopuja: 70 BexOe: 0 npakTuyHa Hactasa: 0 6nok Hacrasa: 0
Paspen: Tpehn
LlnwbeBn yuyemwa: — Pa3Bujame cUCTEMaTHYHOCTH 32 PUKYIUbakby, 00paau U 3aIITHTH AUTUTATHUX J0Ka3a;

— OcmnocobJbaBame yUeHHKA 32 yIpaBibambe nHPopMarjama u 6e30eHy KOMYHHUKALW]y Y JUTUTATHOM OKPYKEHbY;

— Pa3Bujame nHTEpEcoBama 3a CaBPEMEH MPUCTYI y Kopuiihewy nHpopMaIyja;

— VYmo3HaBame ca HAUMHOM HalaXewa MMojiaTaka MyTeM HHTepHETa, 3HaYajHUuX 3a M03HaBame U yHarpelheme ayromarcke uieHTuuKamje 1
Bepudukanuje ocoda;

— VYmno3HaBame 3Hauaja pauyHapCcKe olpeMe U ’beHe MoryhHoCTH mpuMeHe y 00paay moiaTaka, KOHTPOIY M yIIPaBJbake TEXHOIOMIKOM
OTIPEMOM U TIPOTIECOM Bohera (OpEeH3NIKE HCTpare;

— Pa3Bujame nHTEpecoBama 3a caBpeMeH NPUCTYI y Kopuithewy HHQopMaIyja;

— PasBujame cucTeMaTHYHOCTH, IPEIM3HOCTH, CMHCIIA M OJTOBOPHOCTH 32 THMCKH Pa;

— VYcaBpmaBame y CKJIaIy ca HHIMBHIYAJTHHM CIIOCOOHOCTHMA M TOTpebaMa JIpyIITBa.

TEMA A0 K/bYUYHHU ITIOJMOBH CAJIPKAJA
[To 3aBpiIeTKy TeMe yUeHUK hie OUTH y cTamy Ja:
* ONWIIE paJl Ha padyHapy y 33JaTOM MPOTPAMCKOM jE3UKY * Pan pauynapa;
* HaBeZe HauuMHe 0e30€IHOr CKIAANIITEHha U YyBamka POPEH3NIKHX * IIpoTok u uyBame GOPEH3NUKHX [10/1aTaKa;
mogaTraxka » HDD, ocuose u cranmapau (IDE, RAID, ATA...);
* paau ca ocHoBHMM 1 ctannapaaum HDD (IDE, RAID, ATA...) * MpeXHO ITOBE3UBAKE payyHapa;
OcHoBe pauyHapa * 00jacHH IOCTYIIaK MPEKHOT [T0BE3HMBamka pauyHapa * JloBe3uBame 1a00PaTOPHjCKUX HHCTPYMEHATA 32 HCIIUTHUBAHE
* ONMILE HAYKMHE NTOBE3MBamba Jab0paTOPHjCKUX HHCTPyMEHATa 3a (hOpeH3NUKUX JOKa3a U MPOILIECHE ONPeME ca pauyHapoM
UCIUTHBaKE (POPESH3UYKUX JI0Ka3a ca MPOIECHOM OIPEMOM ca (PC232 nopt, USB crangapan);
pauynapom (PC232 nopt, USB crannapam) * OmepaTHBHU CUCTEMH.
* 00jacHM HA4MH paJia ca JaTUM ONEPATUBHUM CHCTEMOM
* OnMIIe HAauYMH 00paje 1 NpHKa3uBama nogaraka o yzopuuma y EXCEL * EXCEL rabene;
Tabenama » Kopuniheme Gpopmyina;
AHanu3za nojaraka y * 00jacHM KaKo ce KopHucTe (hopMyJie y 3aJaTOM IIPOrPaMCKOM jE3UKY * llprame u kopumheme rpadhuKoHa;
OTIEPaTUBHO] POPEH3UIH * ONHMIIE KAKO Ce LIPTa U KOopucTe rpaKOHU 3a pe3eHToBame pesynrata | ¢ M3paga nmpesenrtanyja.
MCIIUTHBaKkA (DOpEH3NYKE HCTpare
* M3paJiu PE3CeHTAIM]Y TOKa (OopeH3NYKe UcTpare
* neduHULIEC AUTUTATHY QOPEH3UKY » JlurutanHa gopeHsuka, nojena u 3a/1aTax;
* HaBeZe HauuH nojene (HopeH3uKe » dopeH3uKa xapaBepa;
* o0jacHM HaYMH KOpHIThema mojaTaka ca cajta Jurutaimna hopeH3nka » dopeHsuka coPpTBeEpa;
Jururanna popeH3uka * 00jacHU eJeMeHTe AUTHTAIHE POpeH3UKe: » dopeH3uKa TEKCTYAIHUX calpiKaja;
- XapaBepa * dopen3uka MOOMITHUX Tene(oHa;
- codrepa * dopeH3uKa CIMKA;
- TEKCTYaJHHUX CaJIpiKaja, » dopeH3uka KIayaa.




- MoOmITHUX TenedoHa,

HNHureprer

- CIIKa U
- Kjayjaa
* onmie paja Ha MIHTepHETY, WWW, OCHOBHE UJICjC: WHTepHET, WWW, OCHOBHE HJIE]€;
- XHIIEPTEKCT Crammapau (URI, URL, HTTP, HTML);

- uaeHTH(HUKATOP pecypca
- KJIIHMjEHT cepBep
- Mapkan je3ux
* o0jacuu pan ca crangapauma (URI, URL, HTTP, HTML)
* pasfHKyje paj ca cepBepuMa 1 6azama mojaTaxka
* o6jacuu pan ca Mntepuet nperpaxkuBaunma (Browseri...)
* HaBese MoryhHOCTH Koje MpyXkajy copTBepcKr POPEH3IUUKH ajaTH U
codreep Wireshark

Ceprepu u 0a3e mojaTaxa;

Wnrepuer nperpaxkuBauu (Browseri...);

Codreepcku dhopensmuku anaru (EnCase, Linux OS, Forensic
Toolkit, x\WayForensic..);

Codraep Wireshark.

baze nmogaraka

* o0jacHM paJ ca OCHOBHUM 0a3ama IojiaTaka

* OIHIIE pa3IMuuTe BpcTe 0a3a mojaTaxa

* o0jacHH pajx ca JaToTeKkama

* o0jacHM paj ca peanuoHuM Oa3ama 1mojaraka

* OIWIIIE MTOCTYIAaK HOPMAaJTU3aIlje peannoHnx 0aza
* aHaJNM3Mpa apXUTEKTYpy cucTema 0a3a rmojgaraka

* kopuctu SQL Gaze monmaraka

* HaBeJC HAYMH yNnoTpede HIeKCa U KIbydyeBa

* KOPHUCTH YIIUT

OcHoBe 0a3a rmogaTaxa;

Bpcre 6a3a momaTaka;

JlaTtorteka;

Penanmone 6a3e monataka;
Hopmanmzanwmja penanuonux 6asa;
ApxuTekTypa cucrema 0a3a mojaTaka;
SQL 6a3a mopmaraka;

WNHpekcu u KibydeBy;

Yutu.

YIOYTCTBO 3A JMJAKTUYKO-METOANYKO OCTBAPUBAIGE ITPOI'PAMA

Ha MMOYCTKY CBAKOI' MOyJIa YYCHUKE YIIO3HATH Ca HUJbEBUMA U HCXOANMA HACTABC, OAHOCHO YUCHa, IIJIAHOM paJia 1 HAYMHUMA OLCHUBAbA.

[Ipeamer ce peanusyje kpo3 BexOe y pauyHapcKoM KaOMHETY, CIIEIHjalTi30BaH0] YIYHOHHIM. [IpUiInKoM ocTBapHBama Iporpama oJIebehe ce JAeld Ha TpyIe 10 15 yueHuka.
[Ipemopyka y opranmu3anuju HaCTaBe je 1o HejleJbaMa peann3yje ABoYac Teopujcke HacTaBe. lIpenopyueHu Opoj 4acoBa 1o TeMama 3a YeTBPTH pa3pen je cieachu:
e QOcHoBe pagyHapa (6 gacoBa);

AHanu3a rnojaraka y ornepaTuBHoj ¢opensuiu (16 qacora);
Jururanna ¢popensuka (22 yaca);

WnTepner (14 gacosa);

baze nmoxaraka (12 gacosa).

V ToKy peanun3anmje MOIyla OCIOHUTH ce Ha MpeA3Hamba yIeHNKa N3 HHPOpPMaTHKe U padyHapcTBa. HactaBHUK mpuiipemMa noTpeOHe eneMeHTe 3a BexO0y, JEeMOHCTPHPA Paj
Ha paJIHOM MECTy, IpaTH paj yUYeHHKa Ha paJHOM MECTY M yKa3yje Ha Ipelke npH pany. PanHe 3agaTke Be3uBaTh 3a KOHKPETHY BExKOYy.

3a caMocTajIHe pasoBe MOTPEOHO je MPUIPEMUTH U IIPOBEPY 3Hara yueHUUKa. [Ipeyior caMocTallHUX pajioBa je cienehu:
1. Mspaga npumepa npesenranmje (amp. [lpezenranuja tpeda ga canpxu cienehe npukase: Excel Tabene, XeMujcke 1 MaTeMaTHike opmyse, XUCTOrpame, Iujarpame..




JIOKYMEHTOBame (POpEeH3nUKHX JoKa3a y3 momoh copreepckor makera Wireshark.).
2. Tpuka3 TpakeHUX MojAaTaka Koju ¢y moMohy mperpaxuBada mpoHal)eH! Ha cajTOBHMa Kao HIp. cajT Jlururanna popeH3uka.
3. Ilpumep u3palene apxurektype cucrema 0a3a mojaTtaka.

Y OKBHpY NMPOjEKTHHUX 3a/1aTaka MOTPEOHO je TeHEepHCcaTH TOKyMEHTAIH]y (CBE OHO MITO MPOjeKTHA JOKyMEHTaIrja Tpeba 1a cagpiKu).

N360p MeTona 1 001HMKa pajia 3a CBaKM MOAYJ ofpel)yje HaCTaBHUK y 3aBUCHOCTH O] HACTaBHUX CaJpxKaja, CIIOCOOHOCTU U NOTpeba y4eHUKa, MaTepujaaIHuX U JPYrUx
ycioBa. Kopuctutu Bepbanne Metoze (MeToaa yCMEHOT HU3Jarama | TUjaliollKa MEeTO/a), METO/Ie IEMOHCTpAIIH]e, TeKCTyalTHO-MITYCTPaTUBHE METO/IE, METOE MPOjEKTHUX
3agaraka. [Ipennosxenu o0nuiy paga cy ppoHTamHy, paj y Tpynu, pajx y napy, HHAUBUIYAIHHU Paj.

VYKOIHMKO ce mporpamM peaiu3syje Mo AyalHOM MOAETY MOTpeOHO je J1a IIKojIa U IOoca0JaBal AeTajbHO UCIUIAHUPA]y U YTBPJE MECTO ¥ HAUWH peasin3alije UCXoa, U YHECY uX
y IJIaH peanu3alyje yuema Kpo3 pa.

YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLIElbUBAILE YYEHUKA

VY HacTaBM OpHMjCHTUCAHO] Ka JIOCTHU3amkby UCX0/a [IpaTe ce M BpellHYjy MPOIecHa CTaBe U yUewa, MocTuruyha yueHnka (MpoIyKTH y4era) U CONCTBeHU paa. HactaBHuk Tpeda
KOHTHHYUPAHO Jla TpaTH HaMpelaKk yueHHKa, KOjU Ce OrJieJa y HAaYMHy Ha KOjU YUYCHHMIM HApTUIUIHPAjy, KaKO MPHUKYILUbajy MOJATKe, KAaKO apryMEHTY]y, eBaIyHpajy,
JTOKYMeHTYjy uth. [la Ou BpeqHOBame Omio 00jeKTUBHO Uy (DYHKITHjU YUeHa, TOTPEOHO je YCKIAAUTH HUBOE UCX0/1a U HAYUHE OICHHBAMKbA.

CyMaTHBHO OILICHUBAaIE j€ BPeIHOBambe NMOCcTUTHYyha yueHuKa Ha Kpajy cBake peajiun3oBaHe Teme. CyMaTHBHE OIlCHE € J100Mjajy M3 KOHTPOJIHUX WM MUCMEHHUX PajioBa,
TECTOBA, YCMEHOT UCIUTHBAA, CAMOCTATHUX WU TPYIHUX PAJ0Ba YICHUKA.

Y (popmaTUBHOM BpeIHOBakY HACTAaBHUK OW TpeOaso J1a MPOMOBHUIIIE TPYITHH JHjalior, JJa KOPUCTH MUTamka jJa Ou reHepucao nojaTke u3 haukux ujeja, ajiu U Jia OMOTHE
pa3Boj haukux ujeja, 1a je yueHUrMa noBpaTHe HH(GopMaIyje, a mopparue nHdGopmaryje 100ujeHe oJ yaeHHKa KOPUCTH Jia MPUIaroy Mo ydaBame, oxpadpyje yueHHKe aa
OLICHHY]y KBAJMTET CBOT Pajia.

N360p nHCTpyMeHTa 32 (OPMATUBHO BPETHOBAKE 3aBUCH O] BPCTE aKTHBHOCTH Koja ce BpenHyje. Kaaa je y nuramy n3paza mpojeKTHOT 3aJaTka MOXKe ¢€ IPUMEHHUTH ,,4eK
nucTa” y K0joj Cy IpUKa3aH! HUBOW MOCTUIHYha y4eHuKa ca oKa3aTeJbuMa HCIYHEHOCTH, & HACTaBHUK Tpeda Jla 03HauM MoKa3aTesb KOjU OJroBapa IoHallamy yUYeHHKA.

YKOIMKO ce M3BOJM HAcTaBa Ha JaJbHHY TIOTPEOHO je BPIIUTH (OPMATUBHO OICHUBAKEC YUYCHHUYKHUX TOCTHTHYha KpO3 aKTUBHOCT YUEHHKA Y TUCKYCHjH, U3paau gomahnx
3ajaTaka, pajia Ha IpojeKTHUM 3ajanrMa uta. Ha ocHOBY KOHTHHYHpaHOT ()OPMATHBHOT OCEHhHBamka Moryhie je H3BeCTH U CYMAaTUBHO OLICH-HBAILE.




Ha3us npenmera: OIPKUBU PA3BOJ
lNopumu Gona yacosa: teopuja: 70 BexOe: 0 npakTuiHa HacTtasa: 0 6nok HactaBa: 0
Paspen: Tpehn

[upeBu yuemwa:

Cruname 3Hamba 0 OCHOBHUM TI0jMOBUMA OAPKHBOT Pa3Boja;

Cruame 3Hamka 0 SKOJIOIIKUM aclieKTHMa OJIPYKMBOT pa3Boja ca UJbEM OuyBakba IPUPOIHUX pecypcea 3a Oyayhe reneparmuje;

YouaBame 3Hauaja UHTETPUCAHOT EKOHOMCKOT U JPYIITBEHOT Pa3B

oja Ha CKOJIOIIKU NPUXBATJbUB HAYUH,

Ocroco0sbaBambe YUeHHKA 3a mpahiemhe NHIUKATOpa OAPKUBOT pa3Boja.

TEMA

nCcxoau
1o 3aBpuIeTKy TeMe yueHHUK he OuTH y cTamy aa:

HPEINOPYYEHU CAAPKAJHN / KIbYUHHU [TIOJMOBH
CAJIPIKAJA

YBoa y OApKUBH Pa3Boj

00jacHU eKOJIOIIKE TOCIEUIe NHAYCTPH]jCKOT U TEXHOJIOIIKOT
pasBoja

00jacHU 1ojaM KOHIIETITa OJIPKUBOT pa3Boja

o0jacHU 3Hauaj U ynory MehyHapogHux MexaHu3ama, MHCTUTYIIja ’
JIOKyMEHaTa 3a pa3Boj KOHIENTa OAPKHBOT pa3Boja

aHaJM3KMpa MPHUHITUIIE OJJP>KUBOT Pa3Boja

« Ekosonike nocnenuie HHIYCTPH)CKOT U TEXHOIOUIKOT
pasBoja;

« Ilojam KoHIIETITA OAPIKUBOT Pa3Boja;

o Puo xondepennmja, Arenna 21, Jlokanna arenga 21,
Kondepennuja y JoxanecOypry;

o MuJieHHjyMCKY ITMJbEBH pa3Boja 1 Pro+20 kondepenmmja;

o [lpuHIMITM OJIPXKHUBOT pa3Boja.

Exononiku acieKTu oJp»KHBOT
pas3Boja

HaBeJIe ¥ KJIacu(uKyje IpUPOIHE pecypce

aHaJIM3Mpa CTakbe HEOOHOBJBUBUX MPUPOIHUX pecypca Cpouje
aHaJIM3Mpa CTambe 0OHOBJBMBUX MPUPOAHUX pecypca Cpouje
00jacHU 3Ha4aj eKOJIOMIKOT aCleKTa OJAPKUBOT pa3Boja Ha OUyBamkE
NPUPOJHUX pecypca

pas3nuKyje yTuIaj oTrajaa, XeMUKaluja, yaeca, joHu3yjyher u
HejoHm3yjyher 3pademe 1 OyKe Ha CTambe )KUBOTHE CPEIHE
HaBOJM MIPUMEPE U JUCKYTYje O MPUPOJHOM KartacTpodama Kao
(dakToprMa pU3MKa 110 KUBOTHY CPEIIUHY

00jacHH 1ojaM KITMMaTCKUX IPOMEHA U TII00ATHOT 3arpeBama
o0jacHH mocenIe KITMMAaTCKUX IPOMEeHa 1 aHalIu3upa mnocrojehe
MeXaHU3Me U Mepe 3a IbHXO0BO yOiIakaBame

o0jacHH 3Hauaj U3pajie CTPATEHIKUX MIPOLICHA YTHIIAja KIUMATCKUX
MPOMEHA Ha )KUBOTHY CPE/INHY;

o0jacHU 3HayYaj ¥ HEONXOTHOCT U3paJie CTyaHje O MPOLIEHH YTHLAja
Ha JKUBOTHY CpPEJIMHY 32 CBE NPOjEeKTEe KOjH CE TUIAHKUPA]Y 1 U3BOJIE,
IPOMEHE TEXHOJIOTHje, PEKOHCTPYKIIHje, POLIINPEH-E KaalnuTeTa;

HaBCAC MPUMCPC MocjieanIia o )XKUBOTHY CPpCANHY, HpOj €KarTa KOjI/I cy

peann30oBaHu ca u 0e3 cTpaTeliKe MPOoIeHE YTHIIAja Ha JKHBOTHY
CpeIuHY

« HeoOHOBIbHBY M OOHOBIJEMBH IPUPOJIHU PECYpCH (Ba3IyX,
3eMJBUIITE, BOJIE, OMOANBEP3UTET U JIP.);

o dakTopu yTHIaja HA JKUBOTHY CpeIMHY (OTIaI, XeMHUKAIIH]e,
ynecH, jouusyjyhe u Hejornsyjyhe 3paueme, Oyka, mpupoIHe
KaTacTpode-roruiaBe, KIN3UIITA, TI0KapH, 36 MJbOTPECH);

» Kimmarcke nmpomeHe u 3alITUTa 030HCKOT OMOTaua— y3pOIu U
MIOCJIE/INIIE TI00ATHOT 3arpeBama, Mepe 3a CIpeyaBambe
rJ100aJIHOT 3arpeBama;

o OxBHpHa KOHBEHIIMja Y]jeIUbCHUX HAllMja O KIUMATCKUM
npomeHnama, Kjoto nportokoi, MexaHu3am 4HCTOT pa3Boja
(CDM), MoHTpeancKi POTOKOJT;

o MexaHM3MH 3a CMambCHE HETATUBHUX YTHILIAja HA )KUBOTHY
cpeauny - CTpaTelika mpoleHa yTHiiaja Ha )KUBOTHY
cpeauny; [Iponena yTuiaja Ha >KUBOTHY CpEAMHY.

yTI/ILlaj CKOHOMCKHUX CCKTOpa

o0jacHHU yTHLIa] HHAYCTPHje, PyAapcTBa H EHEPTEeTHKE Ha KUBOTHY

o Hunycrpuja u pyaapcTso;




Ha KHUBOTHY CPEIHHY CpenuHy » Enepreruxa;
o 00jacHU yTHIIa] ¥ 3Ha4Yaj TTOJFOTIPUBPEIE, ITyMapCTBa, JIOBCTBA H « IlossompuBpena (TpaguIMoHaiHa, HHTETPAIHA U OpraHCKa),
pubonoBcTBa, caoOpahaja v Typru3Ma Ha )KHUBOTHY CPEIUHY LIyMapcTBO, JIOBCTBO U pubapcTBo, caodpahaj, Typusam.
+ HaBeJIe IPUMeEpe yTUIIAja EKOHOMCKUX CEKTOPA Ha )KUBOTHY CPEANHY
« 00jacHu u HaBefe epexTe yBolema YNCTHje TIPOU3BOIHE « Mehynapoauu uactpymentn u crangapan (IPPC, BAT,
« pasnukyje Mel)yHapoaHe HHCTpYMEHTE 3a Pa3BOj KOHLIENTA YUCTH]E BREF, EMAS, u np.);
MIPOU3BOIHE « [lojam u edexTn yBOhema YNCTHjE MPOU3BOIHE;
.  neduHHIIE TIOjMOBE EHEePreTCKe ePUKACHOCTH U €HEPreTCKe « Ilojam enepreTcke eprKacHOCTH 1 €HEPreTCKEe HHTE3NBHOCTH;
KonuenT unctuje npou3Boame . )
i eHepreTcKa epUKACHOCT MHTEH3HBHOCTH . o Edexrtn n 3Ha49aj mobospIama eHepreTcke ehuKacHOCTH;
« o0jacHHU 3Hauaj W yTHUIIA] Mepa 3a Mo0OoJbLIaka CHEPIeTCKE « Mepe 3a moboJplIake eHepreTcKe eUKacHOCTH.
e(UKacHOCTH
« TpPHUMEBYje Mepe 3a M0O0JbIIake eHepreTcKe e(hUKaCHOCTH Y
CBAKOAHCBHOM JXUBOTY
» 00jacHU 10jaM SKOHOMHUje 3aCHOBAHE Ha 3HAY  Ilojam ekoHOMMjE 3aCHOBAHE Ha 3HAY, Pa3BOj IPUBPEIIE;
« 00jacHU yTHIlaj pa3Boja MPUBpPE/E Ha OAPKUBH Pa3BOj o OppxuBa MPOU3BO/IHA U TMTOTPOIIHA - JKUBOTHH ITUKITYC
EKOHOMCKH ACIEKTH e o00jacHu ngqaj OJIP’)KMBE TIPOM3BOIEE U TIOTPOIIHE U ,,3eJIeHE TPOU3BO/IA; -
. EKOHOMH]E « Ilojam koHIEMITa ,,3€7I€HE EKOHOMU]E™;
OIP>KHBOT Pa3Boja ) . )
 00jacHHM 1OjaM JPYIITBEHO OATOBOPHO MOCIOBAHE o JIpymTBeHO OATOBOPHO MOCIIOBAHE;
+ aHaNM3Mpa 3Ha4aj 00pazoBama 3a OAPKUBH PA3BOj « OOpa3zoBame 3a OIp’KUBH Pa3Boj- F'eHE3a pa3Boja KOHIEITa,
10jaM | 3Ha4aj.
e OIUIIE YTHIIAj APYIITBEHUX BPETHOCTH M KBAIUTETA )KUBOTA o JlpymTBeHe BpeTHOCTH U KBAIIUTET )KUBOTA, ieMorpadcku
« o0jacHM yTHIIa] JeMOrpadCcKUX TOKOBA HA OJPKUBOCT TOKOBH M OJIP)KHBOCT, OMYJIAIIHOHA ITOJIUTHKA;
 00jacHM 3HaYaj MOMYJIAIMOHE MOJUTHKE U COLMjaTHE CUTYPHOCTH « ConmjanHa CUTYpHOCT, CHPOMAIITBO U COIIHjaJTHA
o aHaNM3Mpa YTHIAj CHPOMAIITBA U COIMjaTHE YKIbYUYSCHOCTH YKJbY4EHOCT;
CouyjaaHu acleKTH OJIPXKHUBOT | » 00jaCHU 3HAYaj MOJUTUKE jeTHAKUX MOTYhHOCTH, poIHE o [lomuTuka jeqHakux MOTYhHOCTH, pOJIHA PAaBHOIIPABHOCT,
pa3Boja PaBHOIIPABHOCT, jaBHOT 3/]paBJba, CTAHOBAMha U CTAMOCHE MOJINTHKE jaBHO 31IpaBJbe, CTAHOBAE U CTAMOCHA MOJIUTHKA;
3a pa3Boj JIPYIITBA Y LETUHH o Hudopmucame u yuenihe jaBHOCTH y OJTy4UBABY;
o JIMCKYTYje 0 3Ha4ajy uH(popMucama U ydenihy jaBHOCTH y o PervoHaiHu u JIOKaJTHU aCTIEKTH OJJPKHBOT Pa3Boja.
OJUTyYHBAY
» OOjalmaBa perHoHaIHE M JIOKAJTHE aClIeKTe OJPXKUBOT pa3Boja
« HWMEHYje HOCHOIIE CIIpoBOol)eha KOHIIENTa OAPKUBOT pa3Boja « Hocwuonu cripoBoljersa KOHIIETITa OIpKUBOT pa3Boja —
VIHCTHTYHOHATHH OKBUD i  00jacHHU yJIOTY HHCTHUTYLIH] ay cnpoBohemy U npahemy crpoBohema MehyHaponHu, HAUMOHAITHA U JIOKAIHU HUBO;
HHIKATODH OJPKUBOL KOHIIETITA OJIPKHBOT Pa3Boja ' o VYiora uHCTHTYLIHja Yy cnpo.Bolje}Ly u npahemy cpoBohema
pasgoja « 00jacHH T0jaM U YJIOTY WHIUKATOpa OJIPIKUBOT pasBoja KOHIIETITA OJIPKUBOT Pa3BOja; '
« aHaNM3Upa CETOBE MHUKATOPA OAPKUBOT pa3Boja o Ilojam u yiora uHIMKATOPa OJPKUBOT Pa3BOja;
» HaBeJle MHANKATOPE OJIPJKUBOT pa3Boja. o CeTOBH MHIMKATOPA OAPKHUBOT pa3Boja.

YIOYTCTBO 3A JMJAKTHUYKO-METOJUYKO OCTBAPUBAIGE ITPOTPAMA

Ha MOYCTKY CBAKC TCMC YUYCHUKC YIIO3HATH Ca IUJbCBUMA U UCXO0JUMA, TNIAaHOMpPaJld 1 HAYMHUMaA OLCHUBaAbA.

[IpeameT ce peanu3syje Kpo3 TCOPHjCKY HACTABY Y YIHMOHHIIM M CIICIIHjTM30BaHO] YIHOHUIM. [Ipermopyka y opraHu3anuji HAcTaBe je Ja ce Mo HeleJhbaMa pealiniyje ABoYac




TEOPHjCKE HACTaBe U OJleJbeie ce He aenu. IIpenmopydenu 6poj yacoBa mo TeMamMa 3a APYrU paspen je ciueachu:
e VYBOI Yy OIpKHBH pa3Boj (8 gacosa);
e  EKOJOIIKK acTieKTH OIPKUBOT pa3Boja (14 vacosa);
e  VYTHIIa] EKOHOMCKHX CEKTOPA Ha XHBOTHY cpeluHy (8 uacosa);
e Konnenr unctuje npousBoame u eHepreTcka epukacuoct (10 yacopa);
e EKOHOMCKH acteKkTH opuBoT pa3Boja (10 yacosa);
e CorjamHu acnekTy oApkuBor passoja (10 yacora);
e  VHCTUTYIIMOHAIHU OKBUP U WHJIUKATOPHU OAPKUBOT pa3Boja (10 yacora).

[Ipunukom peanuzanyje TeMe OCIOHHTH Ce Ha Mpea3Hama YUYeHHKa M3 OIIITE U HEOPraHCKe XeMHje, OPTraHCKe XeMHje ca OMOXEeMHjOM, alUTHYKE XeMHje, TEXHOJIOIIKUX
oreparivija 1 u3Bopa 3aralema KuBoTHE cpeaune. [Ipemopyka je ma ce MpriIuKoM OCTBapuBama mporpama nuspal)yjy 3agamnu koju he ce mpuMemUBaTH Y IPaKTHYHO] HACTABH U
CTPYYHHM NIpeaMeTHMa. VIHCHCTUpaTH Ha CHCTEMAaTHYHOCTH M IPUMEHH CTEUEHHX 3Hambha Yy IPAaKCH.

3a caMocTaHe 3a/1aTKe TOTPEOHO je PUITPEMUTH TIPOBepY 3Hama yueHurKa. [Ipensor TemMa caMocTamHuX 3aaTaka je cienehu:

[Tpuka3 eKoJOMKHX MOCIeIUIA HHIYCTPH]CKOT ¥ TEXHOJIOLIKOT pa3Boja.
1. Tlpe3eHTanuja KIMMATCKUX IPOMEHE U 3aLITUTA 030HCKOT OMOTada — y3pOLHU U MOCIeuLe II00aTHOT 3arpeBama, Mepe 3a clipedyaBame II100aTHOT 3arpeBama.
2. Ilpesenranuja edekara v 3Ha4aj NOOOJBIIAKA EHEPreTCKE ePUKACHOCTH.
3. [Ilpuka3 ynore HHCTUTYIHja y cripoBohewy u mpahemy crpoBol)erma KOHIENTa OIP>KABOT Pa3Boja.

N360p MeTona 1 obinKa pajia 3a cBaky Temy ojpelyje HacTaBHHK y 3aBUCHOCTH O] HACTABHUX Ca/IpKaja, CIOCOOHOCTH U MOTpeda yueHHKa, MaTepHjalTHUX U APYTHX YCIIOBA.
Kopuctutu Bepbaine MeToe (METoIa YCMEHOT M3Jarama u AMjaiolka MeTo/a), MeTo/Ie AEMOHCTpPALHje, TeKCTyaIHO-IIycTpaTuBHe MeToe. [Ipeuioxkenn o6auim pajia cy
(bpoHTaITHH, paj y TPYIH, pajl y Mapy, HHIUBUIYaTHH Pal.

YIOYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLHEIbUBAIBE YYEHUKA

VY HacTaBM OpHMjCHTUCAHO] Ka JIOCTHU3amky UCX0/1a [IpaTe ce M BpellHYjy Mpollec HacTaBe U yuewa, MocTurayha yueHnka (poIyKTH y4ema) U CONICTBeH! paja. HactaBHuk Tpeba
KOHTHHYUPAHO Jla TpaTH HaIpelaKk yueHWKa, KOjU Ce Orjie[a y HAaYMHy Ha KOjU YUYCHHMIM HapTUIUIHNPAjy, KaKO MPHUKYIUbAjy MOJATKE, KAaKO apryMeHTY]y, CBallyHpajy,
JIOKyMEHTYjy uta. Jla Ou BpenHoBame Omito 00jeKTUBHO U y QYHKIHUjU YUeHa, MOTPEOHO je YCKIaIuTH HUBOE UCX0/a U HAUMHE OLCHUBabA.

CyMaTHBHO OLICHHBaIE j€ BPEAHOBame MOCTUTHYNa yueHHKa Ha Kpajy cBake peanu3oBaHe Teme. CymMaTHBHE OICHE ce J00Mjajy M3 KOHTPOJHHX WM IMUCMEHUX PajioBa,
TECTOBA, YCMEHOT HCIIUTHBAA, CAMOCTATHUX WIIH TPYITHUX PA0Ba YUCHHKA.

VY hopMaTHBHOM BpEHOBAKY HACTABHUK OUT pedasio Ja MPOMOBHIIIE TPYITHU JHjalior, 1a KOPUCTH MUTama Ja Ou reHeprcao mojaTke u3 haukux ujeja, alnd U Ja MOMOTHE
pa3Boj haukux ujieja, naje ydeHUIIMMA oBpaTHe MH(OpMaIiyje, a MoBpaTHe HHpopMalHje 100HjeHe 0/ YIeHHKa KOPUCTH Jla PUJIaroIy moy4yaBame, oXpadpyje yueHuKe aa
OIICHY]y KBAJIUTET CBOT paja. M300p HHCTpyMeHTa 3a (pOPMATHBHO BPEIHOBAE 3aBUCH OJ] BPCTE aKTUBHOCTH KOja Ce BPEIHY]e.




Hazus npenmera:

OCHOBHU KBAJIUTETA

lNopumu Gona yacosa:

Teopuja: 64

BexOe: 0

npakTuiHa HacTtasa: 0

osox Hacrasa: 0

Pazpen:

YeTBPTH

[upeBu yuemwa:

CxBaTame 3Hauaja yIpaBJbamkba KBATUTCTOM;

Ocnoco6spaBame 3a npaheme 1 MOMITOBake 3aKOHCKE PEryIaTHBe Y 0BOj 00JIacTH;

CxBaTame 3Hayaja CTaHAap/a ¥ CTaHAapIu3aluje;

— OcmnocobsbaBame 3a Bohewe TOKYMEHTAIMje Y XeMH]jCKOj HHAYCTPHje U 3aIITUTH )KUBOTHE CPEIUHE;

Ocmoco6JbEHOCT J1a YCBOjeHa 3Haba MPUMEHE y MPAKCH.

TEMA

nCcxoau
1o 3aBpuIeTKy TeMe yueHHuK he OuTH y cTamy aa:

HPEINOPYYEHU CAAPKAJHN / KIbYUHHU [TIOJMOBH
CAJIPIKAJA

[ojam xBanmTeTA

o0jacHU 1mojaM KBajuTeTa

omnuie ¢asze y pa3Bojy KBajauTeTa (KOHTPOJIA KBAIUTETA, OCHTYPAbHE
KBAJIUTETA U IEJOBUTO YNPABIbAKHE KBATUTETOM)

OIIHIIIE 3HAK KBAJHUTETA M YKA)KE HA OCHOBHE CTPYKTYpPHE €JIeMEHTE
KBaJINTETA

[lojam n neduaMIIja KBaIHUTETA;
PasBoj kBanuTera;
3HaK U €JIeMEHTH KBaJIUTeTa.

3aKoHCKa peryaaTHBa

aHanM3upa u npaTth Baxkehe 3akoHe y 001aCTH yIIpaBibamka 0TI 0M
Y 3aLITUTOM )KUBOTHE CPEIIHE

youu nose3zaHocT u3Mmel)y oarosapajyhux 3akoHa y o0nactu
yIpaBJbakbha OTMAJ0M H 3aIlITHTE KUBOTHE CPEIUHE

pasnukyje Baxehe HalOHAIHE TPOTIMCE U MPOIHKCE JIOKATHE
CaMOyIIpaBe;

JMCKYTyje 0 HarmoHaiHoj cTpaTeruju ynpasbamba OTIIaI0M

3aKoHCKa peryiaTtuBa y 00JacTH yIpaBibamkba OTHaI0M U
3aIITUTOM KUBOTHE CPCIAUHE;

HaroHanHu nponucyu U NpoINMCH JIOKAITHE CAaMOYIIPaBe;
Hanmonanna ctpareruja ynpasibarmba OTIIAIOM;

ObaBe3a nipahiema mponuca 1 3aKOHCKUX PEryIaTrBa.

o0jacHH 1ojaM CTaHAapia U CTaHIapIu3alli]je

pas3nrKyje HallMoHaJHe U MeljyHapoHe cTaHaape

anamusupa mehynapoane cragaapae SRPS ISO 9000 u SRPS ISO
14000

o0jacuu mose3anoct crangapaa SRPS ISO 14001:2008 u crangapaa

[ojam cranmapna u cTaHAapAU3aAIM]E;

Harmonanuu u MelyyHapoiHU cTaHaapiu;

Mehynaponuu crangapaun SRPS ISO 9000 u SRPS ISO 14000
y 0BOj 00J1acTH;

[puHnunm ynpasibamba KBaJTUTETOM;.

Crangapau SRPS ISO 14004:2005 ca HaunHMMA 32 yIIPaBJbAKkE OTHATOM 3axTeBU cUCcTEMA YIIPABJbakha KBATUTETOM: OIIITH 3aXTEBH,
e HaBeJle IPUHIMIIE YIIPaBbamba KBAJIUTETOM 3aXTEBU KOjH CE€ OJTHOCE Ha TIOKYMEHTAIH]y, OATOBOPHOCT
e pa3NIMKyje 3aXTEBE CHCTEMa KBAIUTETA: OIIITH 3aXTEBHU, 3aXTEBH KOjH PYKOBOJICTBA, YIIpaBJhahe pecypcuMa, peain3aluja
ce 0/IHOCE Ha JIOKyMEHTAllljy, OATOBOPHOCT PYKOBOJICTBA, MIPOM3BOJa, MEPEH-E, aHATIM3€ MO00JbIIABAA.
yIpaBJbake pecypcuma, peannsaluja Mpou3Boja, Mepeme, aHaIn3e
11000JblIIaBaka
e BOJM JOKYMEHTANHUjy Y 00JaCTH yIpaBibamba OTHA0M U 3alITUTE JlokymeHTanyja y o6gacTu ynpasibamba OTHAI0M U 3alUTHTE
. KUBOTHE CpEINHE JKUBOTHE CPEIHE;
HoxyMmeHraiuja

MOITYHU JOKYMCHT O KpC€Talky OTIaJa
TIOITYHU JOKYMECHT O MOCEOHNM TOKOBHMA oTmaaga

Jo3Boie 3a cakymibame, TPAaHCIOPT, CKIAAUIITCHE, TPETMaH
M OJJIarame OTIaza.




e TOMYHH JOKYMEHT O IIPEKOTPaHWYHOM TPAHCIIOPTY OTACHOT OTIAaa

e W3pajy U MOIyHH OATOBapajyhy MOKyMEeHTaIHjy Koja ce BOIU Ipu
CaKyIUbamby, TPAHCHIOPTY, IPUjeMY, PyKOBambY, TPETMaHy U
CKJIQIUIITEhY OTIIaaa

e U3pPaaM M BOJM JOKYMEHTALH]y KOja C€ BOJIH IPH TIPH YIPABIbALY
OTIAJIOM KOjH HUj€ 33 PELUKIAKY

e 00jacHM HaYMHE 3a JJ0OHjame OJroBapajyhux no3soina (3a
CaKyIUbambe, TPAHCIIOPT, CKIAJUIITEHE, TPETMAH H OJJIarame OTIaa)
y CKJIaJly ca 3aKOHOM O YIPaBJbamby OTIAIO0M

e 00jacHM 3Hauaj U OATOBOPHOCT 3alOCJICHUX y 00JIACTH yIpaBJbamba e OOy4eHOCT U OATOBOPHOCT 3aIOCIIEHHUX y 00JIaCTH
OcHoBe ynpaBibarmba OTIA0M OTIAaJIOM U 3alITUTOM )KUBOTHE CPEIINHE yIIpaBJbamba OTIAI0M H 3aIITHTOM KUBOTHE CPEIIHHE;
e 00jacHH Ba)XHOCT CTAITHOT Ipahema mpomnwca ¥ HOBUX TEXHOIIOTHja e Baxehu nmpomicu 1 HOBE TEXHOJIOTH]e.

YIOYTCTBO 3A JMJAKTUYKO-METOANYKO OCTBAPUBAIGE ITPOI'PAMA

Ha nmoveTky cBake TeMe y4eHUKE yIO3HATH Ca IIMJbEeBHMA U HCXOIMMA, TUIAHOM Pajia M HAYMHUMA OICH-UBAIba.
[Ipeamer ce peanuzyje Kpo3 TEOPHjCKY HACTaBy y YYHMOHMIM U CIIEIHMjajM30BaHOj YYHOHUIM. [IpHUIMKOM ocTBapuBama Iporpama oliejbebe ce He nenu. [Ipemopyka y
OpraHM3allMjH HACTAaBE je TI0 HelleJbaMa pealn3yje ABovac TeopHjcke HacTase. [Ipenmopydenn Opoj dacoBa 3a 4eTBPTH pa3pej 1o Temama je crneaehu:

o [lojam kBanureta (12 yacona);

e 3akoHcka perynaTtusa (16 gacosa);

e Crannapau (16 yacogra);

e JloxymenTanuja (16 gacosa);

e OOy4eHOCT ¥ KOMIIETEHTHOCT y 00JIACTH yIpaBJbarba 0TaaoM (6 yacosa).

[TpumkoMm peanu3anyje TeMa OCJIOHHTH Ce€ Ha Npea3Hama yYeHHKa W3 OMNIITEe M HEOPTaHCKE XeMHje, TEXHHUKOT LPTama ca MAIIMHCKUM €JIEeMEHTHMa, OpraHCKe XeMHje ca
OnoxeMHjoM, TeXHHUKe (PHU3HKe, aHATUTHYKE XeMHje, GU3NIKe XeMHje, TEXHOJOMIKMAX Olepalyrja, XeMHje MaKpOMOJIeKyJla U TeXHoJoryje nonumepa. [Ipernopyka je na ce
MPWIMKOM OCTBapHBama IMporpama m3palyjy 3aganu koju he ce mpUMEmHBAaTH y TMPAKTHYHO] HACTABH U CTPYYHHM NpeaMeTHMa. MHCHCTUpaTH Ha CUCTEMAaTWYHOCTH U
MPUMEHH CTEUCHUX 3Haha y MPaKCH.

3a caMocTajHe pajioBe MOTPEOHO je MPUIPEMUTH MPOBEPY 3Hama yueHuuKa. [Ipemior TemMa caMocTaaHuX pajiosa je cienchu:
1. TIpuka3 3HaKa U eleMEHTa KBaJUTETA.
2. Tlpe3eHTanyja HAMOHATHUX MPOIUCA U MPOIHUCA JIOKATHE CaMOYTpaBe y 00IacTH yIpaBibamba OTMA0M U 3aIllITUTOM KUBOTHE CPE/IHHE.
3. Tpuka3 npuHIUNIA YITPaBIbaha KBATUTETOM.

N360p MeTona u 06MKa paja 3a cBaky TeMy ojpel)yje HaCTaBHUK Y 3aBUCHOCTH OJ1 HACTABHHX CaJipikaja, CIIOCOOHOCTH U TOTpeda yUeHHKa, MaTepHjaTHUX U IPYTUX yCIIoBa.
Kopuctutu Bepbanne Merosie (MeTOAa YCMEHOT M3j1arama 1 IHjaiolika MeToa), METo/Ie AeMOHCTpaIlHje, TEKCTyalTHO-WITyCTpaTuBHE MeToje. [Ipeanoxkenu oonmunu pana cy
(hpoHTaNHH, paja y TPYIH, pal y napy, MHANBUIyaTHH paj.

YIIYTCTBO 3A ®OPMATHUBHO U CYMATHUBHO OLLEIBLUBAIBE YYEHUKA

VY HacTaBU OpHjEHTHCAHO] Ka TOCTH3aby MCX0/Ia IIpaTe ce U BPEAHY]Y MPOIIeC HAacTaBe U yUeka, IOCTUrHyha yueHuKa (MPOayKTH yuekha) M CONCTBeHH pal. HacraBHuk Tpeba
KOHTHHYHPAHO Ja TpaTH Halpenak YUCHHKA, KOjU Ce Orie/la y HauYWHy Ha KOjH YYCHHIIM MapTHITUIHPA]y, KaKo MPUKYIJhAjy MOJATKe, KaKOo apryMeHTY]y, CBAIyUpPajy,




JIOKYMEHTY]y uTA. [la Ou BpeaHOBame OMI0 00JeKTUBHO U Y DYHKIIUjU YUeHha, HOTPEOHO je YCKIaTUTH HUBOE NCX0/a U HAUMHE OlICHhHBamba.

CYMaTI/IBHO OLCIHHUBAKLE je BpCOAHOBAILC HOCTI/IFHyha YUCHHKA Ha Kpajy CBAaKC pCajiM30BaHC TEME. CyMaTI/IBHC OIICHEC CC /1061/1jajy M3 KOHTPOJIHUX HJIKM NHCMEHUX pagoBa,
TECTOBA, YCMCHOT" UCIIMTHBAKba, CAMOCTAJTHUX WUJIK I'PYITHUX paJoBa YYCHHKA.

Y ¢GopmMaTUBHOM BpeAHOBaEkY HACTABHUK OUT pedayio Jia MPOMOBUIIIE TPYITHU JIUjaJIoOT, 1a KOPUCTH MUTama Ja Ou TeHepHcao MmojaaTke u3 haukux ujieja, aid U Ja MOMOTHE
pa3Boj haukux mjieja, naje ydeHUIIMMA oBpaTHEe MH(OpMaIWje, a MoBpaTHE WHpopMalrje 100ujeHe 0J YYCHHKa KOPUCTH JIa IPUJIaroiy o iydaBambe, 0Xpabpyje yaeHuKe na
OIIeEY]y KBAJUTET CBOT paja. M300p nHCTpyMeHTa 3a GOpPMATHBHO BPETHOBAE 3aBHUCH OJ] BPCTE aKTUBHOCTH KOja Ce€ BpEIHY]e.




Ha3us npenmera: OCHOBHU BUOMETPUJE
lNopumu Gona yacosa: Teopuja: 64 BexOe: 0 npakTuiHa HacTtasa: 0 6nok HactaBa: 0
Paspen: 4YeTBPTH

[upeBu yuemwa:

Yno3HaBame ca HEMPOMEHJBMBUM OHMOJIOIKUM KapaKTepUCTHKaMa 0co0a Ha OCHOBY KOjHUX c€ BPILIM WACHTH(UKALU]a JbyIH Y

KPUMHUHAITUCTHYKE, IPKaBHE U KOMEPIIHjalTHE CBPXCE;
Ymo3HaBame POpPeH3NIKUX OMOMETPHjCKIX TEXHOJIOTH]a;

OcniocobJpaBame 3a IpuUMepeHy ynorpely crernupuIHrX OMOMETPHjCKHUX TEXHOJIOTH]ja 3a pelllaBarkbe KOHKPETHUX MTpodiieMa

uaeHTurKanyje.
TEMA G0 K/bYUYHHU NIOJMOBHU CAIPKAJA
Ilo 3aBpuieTKy TeMe yueHUK he OuTh y cTamy Ja:
e aHaJIM3UpPa UCTOPHjCKH Pa3Boj OMOMETpHje e lcropujcku nperiies; OuoMeTpuje;
YBon y buomerpujy e 00jacHM IpeAMET UCTPAKUBAHA OHOMETPH]E e [IpeamMer UcTpakxuBama;
e OMuIIe IIJb UCTPAKUBaa OHOMETpH]je e [[ub ucTpaxkuBama.
® pa3Marpa UCTPAKUBAUKE XUIIOTE3E e lcTpaxknBauke XHUIIOTE3E;
BHOMeTij CKO HUCTPAXHUBAKC ® HaBOJU METOJIC UCTpaKUBamba e MeroJie UCTpaXKUBAKbA;
® aHAJIM3UPA TOK UCTPAKHUBAYKOT Mpolieca e TOK HCTPaXMBAYKOT TpOIIEca.
e kinacupukyje HauuHe uaeHTH(UKaHje ocoda o bBuomerpujcke kapakTepucTUKe 0coba:
Unentudpukanuja ocodba e omnuire OHOMETPHjCKe KapaKTepUCTUKE 0c00a — aHaTOMCKe U (PM3HOJIONIKE KapaKTEPUCTHKE
e o0jacHu MeTony uaeHTH(]UKaIje ocode Ha OCHOBY OTHCAKa — manwiapHe JMHUjE jaro/uia NPCcTrUjy U JjaHa
® OMuIlIe METONlY y3UMarha OTHCAKa — TreoMeTpHja Iake, JTUIa U yxa, BeHe [I1aKe
e aHaTM3Upa MOCTYINKE WACHTH(UKAIIMjeHa OCHOBY OMOMETPH]jCKH — TepMOrpaMHu IlaKe, JIULA U Tena
KapaKTepHuCcTHKa ocoba: — OYHa qyXula (MpHc), MpeXmbaya oKa
— aHaTOMCKE U (PU3UOJIOIIKE KapaKTEPUCTHKE — JHK
— ManuiapHe JUHMjE jaroJuna NpcTyjy U AjIaHa — 3y0m.
— TeoMeTpHje IIaKe, JIULA U yXa, BEeHe IIaKe o buxejBHOpUCTHYKE KAPAKTEPHCTHKE 0CcObAa:
— TepMorpama IIaKe, JULa 1 TeJaa — PYKOIIHC, OTIIHC
— OuHe Iykula (UpHc), MpeXimbade oKa — riac
- JHK — JMHaMHKa Kyllamba
— 3y0m — TeCTHKYJIaIHje
® pasziuKyje onpeMy NoTpeOHy 3a uiaeHTH()UKAIH]jY — MHUMUKA JIUTa
e 00jacHM HMBO M3BOAJHUBOCTH OBE METOJA — X0nI
e omnuire OMXEjBUOPUCTUYKE KaPaKTEPUCTHKE 0co0a — ,,MeKe" ONOMETPHjCKe KapaKTePUCTHKE.
e aHaNM3Upa HAYMH UAECHTU(DUKALM]e OMXEC]BHOPUCTUYKE

KapaKTEePUCTUKE 0COOE Ha OCHOBY:
— pykomnmca




— moTmnuca

— Trnaca

— JMHAMUKE Kylamba

— TeCTHKyIaIuja

— MHMHUKE JHIa

— Xoma

— ,,MeKe" OMOMeTpHjCKe KapaKTePUCTHKE
e 00jacHM HUBO M3BOJJHHBOCTH OBE METOA

e aHajM3Mpa OMOMETPH)CKH NACHTU(UKAITNOHN CUCTEM U FHETOB ¢ buomerpujcku HACHTU(DUKAINOHH CHCTEMIL,
dopeH3nuKe OHOMETpHjCKe cacTaB o [Ipernu3HOCT OHOMETPH)CKUX CUCTEMA,
TEXHOJIOTHjE e pasznukyje ¢pakTope KOjU yTUIy Ha MPELU3HOCT OMOMETPH])CKUX e Ayromatcka naeHTU(HKauMja u Bepupukanmja ocooda;
cucremMa e VYnotpeba u 3m0ynorpeda GMOMETPHjCKUX CHCTEMA;
® pa3NuKyje ayTOMaTcKy HICHTU(HUKAIN]Y O]l BepudHKanuje ocode e Bpcre GHOMETPH]CKUX TEXHOJIOTH]a;
e 00jacHU ynoTpeOy U 3JI0yNOTpeOdy OMOMETPHjCKUX CUCTEMA e Cnenudpuune OHOMETPH]jCKE TEXHOJIOTHjE U IPUMEPEHOCT
e HaBeJe BpPCTe OMOMETPH]jCKUX TEXHOIOTHja H IPUMEPEHOCT yrnotpeoe.
yrnotpeoe
® 13HOCHU CTaB O IIPaBHOM, JPYLITBEHOM U €TUUKOM aclekTy ynorpede | e IIpaBHM acnexT;
[TpumeHa 6MOMETPH]jCKUX OMOMETPHjCKUX TEXHOJIOTHja U UASHTU(HUKALT]a e JIpyUITBEHU aCIEKT;
TEXHOJIOTHja e aHaNU3Upa NPUMEHY OMOMETPH)CKUX TeXHOJoryja y PemyOnuiu e ETHYKM acmexT;
Cpbuju e buomerpujcke Texnooruje y Penyonuim Cpouje.

YIIYTCTBO 3A JTUJAKTUYKO-METOJIUYKO OCTBAPUBAIBE ITIPOT'PAMA
Ha novetky cBake TeMe yueHHKE YIO3HATH Ca IMJbEBHUMa M HCXOJAMMa, IJIAHOM pajia U HAYMHOM OllelhuBama. [IpeMer ce peanusyje Kpo3 TEOPHjCKY HACTaBY Y YUHOHUIIH.
[Ipenopyka y opranusanuyju HacTaBe je Jia ce 10 HeJleJbaMa pealin3yje ABoYac TeOPHjCKe HAaCTaBe U OJIeJbehe ce He Jenu. [Ipenopydenn Opoj 4acora 1o TeMama 3a YeTBPTH
paspen je cnenehu:

e VYBony 6uomerpujy (3 daca);

e buomerpujcko uctpaxuBame (15 yacosa);

e lnentudukanuja ocoba (20 yacosa);

o  dopensuuke ouomerpujcke TexHoynoruje (20 yacora);

e [IpumeHa OMOMETPHjCKHX TeXHOJOTH]ja (6 yacoBa).

[Mpunukom peanu3zaiiyje HaCTaBHOI Calipkaja OCIIOHUTH C€ Ha MPe/3Hama YUCHUKA 13 (DU3MKE, OIIITE ¥ HEOPraHCKE XEMH]je, OPraHCKe XeMHje ca OMOXeMHUjoM, POpPEH3UUKE
TEXHOJIOTHje, TPACOJOTHjeé U OCHOBE KPUMHHAINCTHUKE TexHHKe. [Ipemopyka je ga ce MpUIMKOM OCTBapvBama mporpama uspalyjy 3amamu koju he ce nmpumemuBaTH y
MPAKTUYHO] HACTAaBU M CTPYYHHM MpenMeruma. [Ipenos3u 3a MpojekTHy HacTaBy Cy YYCHHUKE Mpe3CeHTalldje Ha TeMy H3Bol)ema KIIACUYHUX M ayTOMAaTCKUX TEXHOJIOTH]ja!
uaeHTudukamnuja ocode momMohy oTucaka MPCTHjy, ycaHa M yCHE LIKOJbKE, JIMIA M yXa, 3y0a, Ayxwuile (Mpuca) oka, Ae30KCHPUOOHYKICHHCKE KHUCEIIMHE, Ii1aca, PyKOIHca,
MOTITHCA.

WucuctupaTy Ha CUCTEMATHYHOCTH U IPUMEHH CTEUYCHUX 3HAMa Y TTPAKCH.

N360p MeTona u obnvKa paja 3a CBaKy TeMy ojipeljyje HacTaBHUK Y 3aBHCHOCTH O] HACTABHUX CajpKaja, CIOCOOHOCTH U oTpeda

YYeHHKA, MaTepHjalHUX U JIpyrux yciosa. Kopuctutu Bepbanne merojie (MeToJ1a YCMEHOT H3JIarama M JIMjaJIoNIKa MEeTo/a), METOJIe




JIEMOHCTpAIINj€e, TeKCTYyaTHO-MITYCTPATUBHE METOJIC U ayino-Bu3yemHe. [IpenoxkeHu o0nuny pajia cy GpoHTAITHH, Pajl y TPYIH, paj y napy, WHIUBHYATHU Pal.

YIOYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLLIElbUBAILE YYEHUKA

VY HacTaBH OpHWjEHTHCAHO] Ka TOCTHU3ay UCXOa MpaTe ce M BPEAHYjy MPOolleC HACTaBe U yuema, MocTUurHyha yueHrnka (IpoayKTu

ydera) U COTCTBEeHH paj. HacTaBHUK Tpeba KOHTHHYHPAHO A2 MpaTH Halpeaak ydeHHKa, KOjH ce OrjIeaa y Ha9uHy Ha KOjU YUCHUIH

MapTULHITNPAjy, KaKo MPHUKYIJbajy MOAaTKe, KaKo apryMeHTyjy, eBalyupajy, TOKyMeHTyjy utd. [la Ou BpeaHoBame OM0 00jeKTHBHO M Y (YHKIHUjU ydera, IOTPEOHO je
YCKJIQJIUTH HUBOE MCXOJa U HAYMHE OLICHUBabA.

CyMaTuBHO OLIEBHBAE j€ BpeJHOBamkE IOCTUrHyha yueHnKa Ha Kpajy cBake peanu3oBaHe TeMe. CyMaTHBHE OLIEHE ce 1001jajy U3

KOHTPOJIHUX WJIM TUCMEHHX PaJioBa, TECTOBA, YCMEHOT UCIUTHUBAA, CAMOCTAIHUX WU TPYIHUX PaJoBa YUCHHUKA.

Y ¢opmaTrBHOM BpeAHOBamkYy HAaCTaBHUK OW Tpebasio Ja MPOMOBHINE TPYITHH JHjalior, a KOPUCTH MHUTamka a OM reHeprcao MojaTKke W3 haukux uiaeja, amu U Ja MOMOTHE
BUX0B pa3Boj. [loTpebHO je na naje yueHUIMa oBpaTHe WHpoOpMaIyje, a moBpaTHe nHbopMalije qo0ujeHe 01 YIeHHKa KOPHUCTH Jla TIPUIIATOIU TOAyYaBame, oXpadpyje
YUCHHKE Jia OLICHYjy KBaJIUTET CBOT pajaa. M300p HHCTpyMeHTa 32 JOPMAaTHBHO BPEIHOBALE 3aBHCH Off BPCTE aKTHBHOCTH KOja ce BpeAHYje.

YKONMHKO ce M3BOAM HACTaBa Ha JaJbHHY IMOTPEOHO je BPIIUTH (JOPMATHBHO OICHHUBAKME YYCHUIKUX MOCTUTHYhA KPO3 aKTHBHOCT yUEHHKA Y TUCKYCHjH, U3paan goMahnux
3ajJlaTaka, pajia Ha MPOjeKTHUM 3ajaruMa uta. Ha ocHOBY KOHTHHYHpPaHOT (DOPMATUBHOT OlLICHMBamka MOTYHie je U3BECTH U CYMAaTHBHO OlCHHUBAE.

VKONHKO ce MporpaM peanusyje 1o AyaTHOM MOJENy HaCTaBHHUK /MHCTPYKTOpP IPOBEpaBa Ja JH je MOCIO0AaBall 3aBpIINO MPOLEHY PH3HKA Ha PaJHOM MECTy Ha KOME paje
MJIaJI ¥ J1a JIF j€ U3BEO0 YBOJHY OOYKY MiIaiuX 0 0e30€THOCTH U 37paBJby Ha paly.




