2. a [IJTAH HACTABE H YYEHA

3a obpazosuu npopua NNJACTHYAP*

I PA3PE]L I PABPE]L I PA3PE] YKYIIHO
He/le/bHO rO/INIIEbe He/lebHO ro/iHII e HE/1e/bHO roanI e rO/AHILIbe z
T|{BIIIH T |BINIH B|T|B|IIH T |[BOHB|T|BIH T BIH B| T | B |IIH| B
A2: OBABE3HHU
CTPYUHU NPEAMETH 86| 5 [264|198|165(120] 4 [2| 12| 136 |68/408/90| 3 | 3 [ 18| 90 |90 [540|120] 490 |356 | 1113 | 330 | 2289
1 [Xemuja 3|3 99 | 99 60 99 | 99 60 | 258
TexHuuKO LpTatbe ca
2 |MatmmHeKuM 2 66 66 66
ICJIEMCHTHMA
3 [Texuunuka pusnka 2 66 66 66
[TexHomnoruja
4 Inpoussona o1 2|1 66 | 33 66 | 33 99
IaCTHYHUX Maca
5 [Fe=ononus 2 |2 68 |68 68 | 68 136
onepatmje
6 |Dusznuka xemuja 1] 1 30 |30 30 | 30 60
7 ||Feadnomjter I 5 |33 165{60| 2| |12 68 | [408[90] 2 18| 60 540(120| 161 1113|270 | 1544
|lde|HlIHOM HacTaspoMm
8 [[IpeayserHuireo 2 60 60 60
b2: H3BOPHI TTPEIMETH 1 34 1 30 64 604
M3bopnu npeaver
2 jnpema nporpamy l 34 1 30 64 64
loOpaszoBHoOr npoduia
4 136 3 90 490
Yrynno A2+BE2 86| 5 [264|198]|165(120]5% |2 | 12 [170% |68 |408| 90 pres 3 |18 [120%| 90 | 540 | 120 [554* |356 | 1113 | 330 | 2353
* ¥ * L3
Yryuuo A2+b2 19 747 18 (19%*%) | 702 (736%%) 24 (25%%) 840 (870%%) 2289 (2353*%)

HAMOMEHA: * [Toapasymea peanusaiiijy HaCTaBe Kpo3 TEOPHjCKY HacTaBy, BexOe, NPakTHUHY HacTaBy W HacTaBy v 610Ky
** Ykonuko yuenuk uzabepe H300pHH nipeveT npema nporpamy obpasoeHor npodgmna




2.6 IIJIAH HACTABE H YUEIBA
3a obpazosun npopua MVIACTHYAP

Ka/la ce peajiuzyje mo AyajiHoM Moaeny™
1 PASPEJL 11 PASPEJL 111 PASPEN] YK¥IMHO
HEAe/LHO FoaHI ke HEAe/BHO ORI e HEAC/BHO ToaHILe FoAHII ¢ B
T|B |YKP| T | B |YKP| B |T|B|¥YKP| T |[B|¥YKP|B| T |B|YKP| T | B [YKP| b T B |¥KP| b

il e 8|6 264198(165120[ 4 [2| 12| 136 68408 (90| 3 |3 | 18 | 90 |90 [540 (120 490 | 356 [1113| 330 | 2289

1 [Xemuja 313 99 | 99 60 99 | 99 60 | 258
[TexHuuKo uprame ca

2 MatHHCKHM 2 66 66 66
enieMeHTHMA

3 [Texnuuka dusuka 2 66 66 66
[Texnonoruja

4 Inpowseoaa of 211 66 | 33 66 | 33 929
171aCTHYHHX Maca

5 [Texuonouke onepattije 2|2 68 |68 68 | 68 136

6 |[Duznuka xemuja 1|1 30 |30 30 | 30 60

c2) e et 1 5 (33 165[60 2| |12 68 408 [90] 2 18 | 60 540(120] 161 1113{ 270 | 1544
PAKTHYHOM HACTABOM

8 |llpenysernuireo 2 60 60 60

[52: H3BOPHI IIPEAMETH 1 34 1 30 64 64
M36opuu npeamer

2 |npema nporpamy 1 34 1 30 64 64
loOpa3zoBHOr npoduna

4 136 3 90 490
Yikynuo A2+B2 8| 6 | 5 |264(198|165|120]5%|2 | 12 |170* |68 | 408 9ﬂl4“ 3 | 18 |120%| 90 | 540 | 120554* | 356 |1113| 330 | 2353
* * * *
Viynno A2+B2 19 747 18 (19%%)| 702 (736%%) 24 (25%%) 840 (870*%) 2289 (2353*%)

HAMOMEHA: * Jlyanuu MoJe/ No/ipazyMeBa peanusailinjy HacTaBe Kpo3 TEOPHjCKY HACTABY, Yuetbe KPo3 pajl KO Nnoc1oaBlia, Beskbe, NpakTHYHY HACTaBY U
Hactapy y 610Ky
** Ykonuko yueHuk uzadepe u30opHH npeaMer npema nporpamy odpazoeHor npoduia



lllalcy.rlranmlm 00 IHIH OGPHTOBIIO-BRCI]HTHOF paga TOKOM MIKOJICKE ToHHe

Jliera H3DOPHUX NpeaMeTa npemMa nporpamy odpasoeHor npoduia

Po Jlncta n3bopHux npeamera 0 |PA3]§,EH| T
CTpy4HH NpeIMeTH
1. besbeaHocT M 3apasibe Ha pajay I
2 H3popu 3araherba sKUBOTHE cpefiHHe I
3. Onacan ornaj 1
4, OCHOBH KBaluTeTa |
Ocraan o0annn 06pa30BHO-BACHHTHOT PAJA TOKOM IIKOJCKE FoInHe
I PA3PE]L 1l PA3BPE]] 111 PA3PE]L YKVITHO
4acoBa 4acoBa HacoBa 4acoBa
Yac OJC/bEHCKOT CTAPCLIHHE 66 68 60 194
Jlonarhu pan * o 30 no 30 1o 30 no 120
Honyuckn pan * 1o 30 10 30 1o 30 1o 120
[punpemun paa * no 30 10 30 a0 30 no 120




‘DaKyJ]TaTH BHH 00/IHIIH oﬁpasosﬂo-nacnn'mor pala TOKOM WKOJICKE NOJAHHE 110 paspeaiuma

1 PA3PEN] 11 PA3PE]T 11 PABPE]]
vacosa qacosa Hacosa
Exckypanja 10 3 nava 1o 5 nava AQ 3 BAETABHI
nava

Jesuk APYTor Hapoia WiK HalHOHAIIHE MalHHE Ca C/ICMEHTHMA HALIHOHAIIHE KYJIITYpe

2 yaca HeJ1eJbHO

Tpehn crpanu jesux

2 yaca Hee/bHO

Hpyru npeamern *

1-2 yaca HenesbHO

Creapanauke v c1o00/1He aKTHBHOCTH YUEeHHKA (XOp, CeKUMje H 1pyro)

30-60 uacoea roanimwe

JlpywiTeeHe aKTHBHOCTH — YUEHHUKH NApIaMeHT, YUeHHUKE 3a1pyre

15-30 uacopa roauuIse

KyaTypHa u jaBHa 1e/1aTHOCT WKoje

2 panna nana

*Tlopen HaBeAEHNX NpeIMeTa LIKOJA MOYKe [1a OpraHu3yje, y CKIay ca onpeie/bebiMa yueHnka, (akyJTaTHBHY HACTaBy W3 npeaMeTa Koju ¢y yTeplieHn niaHom
HAcTaBe M yuerba Apyrux 00pa3soBHUX Npodyuia ueTor Win Apyror NoApyyja paa, Kao My naHoBHMA HACTABE W YUeH:a FTMMHa3Hje, HIIH 110 NPorpaMHMa Koju ¢y

NPETXOOHO JOHETH.

OCTBapHBalbe IKOJICKOI nporpamMa no Heae/bama

I PA3PE]] II PA3PE]/] 111 PA3PEJL

33 34 30
Paspeano-uacoBHa HacTasa

4 3 4
Menropekn pan (Hactasa y G10Ky, npakca)
Obage3He BAHHACTABHE aKTHBHOCTH 2 2 2
MartypcKH HCTHT 3
YKynno paaunx Heaeba 39 39 39




IMonena oa

e/beiba Y rpyne

pas npeamMer/Mouyn roAMIL M (POHI HacoBa Gpoj IMorpebHo
pen Bewbe NMpakTH4YHA | HAcTaeay YUEHUKA Y AHraKoBabLe
HACTaBa Onoky rpynu -1o0 nomohixor
HCTaBaHHKA
I | Xemuja 99 60 15 Ja
TexHHYKO UpTabe ca MALIMHCKHM EIEMEHTHMA 66 15 *
TexHonoruja npou3eo/a 01 MJIACTHYHUX Maca 33 15 Ja
TexH010rHja ca NPAKTHYHOM HACTABOM 165 60 10 Ja
Il | TexHonowke onepaiuje 68 15 Jite}
TexHonoruja ca npakTHYHOM HACTABOM 408 90 10 Ja
I | dusnuka xemuja 30 15 Ja
TexH00THja ca NPaKTHYHOM HACTABOM 540 120 10 Ja
[TpeayzeTHHIITBO 60 15 i
[lonena OICILCHA Y IPYIIC Kajaa cc pca:m'.;yie Mo gyaaHoM MOoacty
pas npenaMeT/Monyn roJMi M (POHT YacoBa Gpoj [MoTpebro
pen BexOe YKP HacTaea y YUEHHKAY | aHramoBarbe
Onoky rpynu -1o0 nomolinor
HCTaABaAHMKA
I | Xemuja 99 60 15 Ja
TexHuuko UpTabe ca MaLIHHCKHM eleMeHTHMA 66 15 *
TexHooruja npou3eo1a 0/1 NJacTHUYHUX Maca 33 15 jaa
TexHo10THja ca NPAKTHYHOM HacTaBOM 165 60 10 *
Il | Texnosowke onepaumje 68 15 na
TexHomnoruja ca npakTHYHOM HACTABOM 408 90 10 y
Il | duznuka xemuja 30 15 1a
TexHonoruja ca npakTHYHOM HACTABOM 540 120 10 *
[MpenyzeTHniuTBO 60 15 %




Hazue npeamera:

[loanuimsu dons vacosa:
Paspen:

| LHusbesn yuera:

b1: OBABE3HH CPYYHH IIPEJMETH

XEMHMJA
Teopuja: 99 BexOe: 99 j
npea

00k Hacrasa: 60

= CT}’lLlaH:C 3Hakba 0 OCHOBHHUM XCMHjCKHM nojnoauma H IpomeHama, npouecuma u

3aKOHHTOCTHMA KOja Cy HEONXO/IHa 3a pa3yMeBame U TyMayere rnojasa ynpHpoau:
- VYouasatse 3Hauaja ejeMeHaTa, HEOPraHCKMX M OPraHCKMX jelntbera y JKUBOTY, MoryhHocT
pUMeHe Y MHYCTPHJCKO] NPakcH U IbMXOBOM YTHLIA]Y Ha YOBEKA W KHBOTHY CPEJHHY:

YUHCHHUIIHMA (}MOT’thTH Ja ce YKJbYUE Y pan;

- OgenajaBarbe TEXHHKOM paja y nabopatopuju v pa3Bujare BEIITHHA W HABUKA Koje he

| = Paaaujarhe CTBapajiauke cnocoOHOCTH NYTEM CaAMOCTAJTHOI EKCNEPUMEHTAJTHOT pajia YYEHHKa,

€nocoBHOCT NOBE3WBakba TEOPHje ca NpakcoM U (POpMUpar:e NPaBUIHOT OAHOCA NpemMa pajy;
Paseujame cMucia 3a OpraHn3oBaHK pajl. TAYHOCT, CHCTEMATHYHOCT, YPEHOCT, ONPE3HOCT U
€KOHOMUHYHOCT;

PasBujare HaBuka yueHuka koje he nonpuHocuTH yHanpehupamy v 3alUTHTH JKUBOTHE, pajHe

CpelinHe, 3/1paBjha HOBEKA M HBEMOBOI OKPYIKECHA.

TEMA HCXOIH [TPETMTOPYYEHU CAJIPIKAIN /
Ilo zaBpieTky Teme yuyeHHK he OMTH y cTamy ja: KJbYYHH TTOJMOBH CAJIPACAITA
Teopuja: Teopuja:

XeMHjCKH 3aKOHH

opamm{yje ¥3POKE ONACHOCTH H MEPE 3alUTHTE NPH
pany y nabopaTopmju;

e pasnukyje naboparopujcko nocyhe u npubop. kao u
HAYHH HBUXO0BOI 0piKaBatka;

©00jaCcHH XEMH]CKE 3aKOHE;

e 00jacHH KaKo ce M3BO/IM payyH HA OCHOBY XeMMjCKHMX
3aKOHE:

eo0jacHu Mo, ABoraapos 6poj yectuua, GpojHocT
YECTHLIA, MOJIAPHY MAcy M MOJIapHY 3arpemMuHy

©00jacHH KAKO Ce U3BO/IH pauyH Ha OCHOBY MOJa.
MoJlapHe Mace ¥ MoJlapHe 3anpeMuHe

e Jlagoazujes 3aKoH;

e [IpycToB 3aKoH;

e JlanToHos 3akoH W JlanToHoBa atoMcKa
TeopHja;

e ['ej JIucakos 3akoH;

e ABOrajipoBa MoJIeKyJicKa Teopuja;

e MoJi, MosiapHa Maca, MojlapHa
3anpeMuHa;

e [Ipopauynu Ha OCHOBY MO, MOJIApHE
Mace M MOJIapHe 3anpeMuHe.




Bexoe:

©OTK/Iaha Y3POKE ONacHOCTH NPH paay y
naboparopuju:

©CIIPOBO/IM Mepe 3alUTHTE NPH paay y JadopaTtopuju:

e 0prkaea nabopatopHjcko nocyhe u npudop:

epeLIaBa 3aJaTke M3 XEMHjCKHX 3aKOHa

© [IPOBEPH XEMM]CKE 3aKOHE: 3aKOH 0 0JIpKatby Mace,
FAKOH CTA/THHX MACCHHUX OJHOCA, 3aKOH YMHOMEHHX
MAacCeHHX 0JIHOCA, 3aKOH CTaJHHX BaHPEMHHCKHX
0J1HOCA;

& pClIaBa 3a/1aTKE U3l MOJ1a, MOJIapHE Mace 1 MOJIapHE
BaHPEMHHe.

Bexoe:

e Xemujcka nabopartopuja. ¥Y3poun
OMacHOCTH 0/ NoBpeaa. Mepe 3awTure.
Tonnoruu u3sopu y naboparopuju;

e XeMuKajuje v peareHcu.
JlaGoparopujcko nocyhe n npuGop.
[patse 1 oapkaratbe nocyha u
npubopa;

o XeMHjCKH 3aKOHH -pavyHCKe BekOe;

e [IpoBepa XeMHjCKMX 3aKOHA: 3aKOH O
0JipiKaky Mace, 3aKOH CTAlIHHX
MAaCCHHX OIHOCA, 3aKOH yMHO)KEHHX
MaceHHUX 0/1HOCA, 3aKOH CTATHUX
JANpeMHUHCKHX 0lHOCA.

CrexnomeTpHujckm
MpopauyHH Ha OCHOBY

(opmyna

Teopuja:

e pasinKyje npudop Heonxo/aH 3a Meperbe Mace U
3arpeMuHe;

e00jacHK HaYMH U3padyHaBalLA MPOLEHTHOT cacTaBa
ejlemMeHarta y je/luiberby Ha ocHoBY (opmye;

e00jacHH HAuHH W3padyHaBalba KOJIMYMHE ellemMeHara y
JIaTO] KOJIMYHUHM JE/IMIbEbAa HA OCHOBY XeMU]CKe
(opmyae:

e OlIMLLIE NPHHLMI NocTaBKe ojipehene Xxemujcke

thopmyne.

Teopuja:

e M3pauynasame maceHor yjena
enemMeHara y je/libeby Ha OCHOBY
xemujcke popmye;

e Mspauynasaise Konuuune elieMenra y
JAT0j KOJIMUMHH Je/IMibetba Ha OCHOBY
xemujcke opmyie;

e[locrasibaise xeMujcke popmye

o CTeXHOMETPH]CKH NpopadyH Ha OCHOBY
(opmyie HHCTHX CYTICTAHLM;

e CTEXHOMETPHJCKH NPOPauyH Ha OCHOBY
dopmyie cyneTaHim Koje caupike
npumece.

Bexbe:

e u3abepe NpubOpP HEOMXO/IaH 3a Meperhe Mace u
3anpemMuHe;

® M3MEPH Y30paK UBPCTE M TEUHE CYTICTAHLIE;

e PYKYje TEXHHUKOM M aHATUTHUKOM BaroM;

e0/1pein (POPMYITY jeIHILEHHA HA OCHOBY MPOpavyHa;

e pavyHa KOJHYHMHE CJICMCHTA Ha OCHOBijﬂHa‘[HHa ca

Bexbe:

e Mepete YBPCTHX W TEUHHUX CYTICTAHIIH,
Texnnuka para. [lotpeban npudop 3a
MEPEHE 3aMpPEeMHHE TEYHOCTH:
MeH3ypa, nunerta, Oupera, MepHH Cy1;

e AHannTnuka Bara. Mepeme Ha
aHaJ’lHTH‘[KOi Baru:




YHCTHM CynCTaHilamMa U cyncrasiiamMa K()je caapie
NMpUMece.

o CTEeXHOMETPHJCKH MPOpauyH Ha OCHOBY
XeMHjcKHX JopMyJia - padyHeke Bekbe.

Crpykrypa atoma

Teopuija:

« o0OjacHu rpaljy atoma 1 HauuH oapehuBama A, Z,
N(p+). N(e-). N(n°):

e pasjuKyje u3oTore;

« onuiie bopos Mojien aroma;

« 00jacHM NPUHLIKI TanacHO-MeXaHHU4YKor Mojiena

aroma;

HaBE/1€ CHCPreTCKH HHBO, NOJAHHBO K aTOMCKY

opOuTany, kao H 1a 0GjacHH 3HaUYee KBaHTHHX

6pojesa;

o0jacHu npaBuia u3rpajitbe eJ1eKTPOHCKOT

oMoTaua;

objacHu eleKTpoHcKe KOH(UTypallnje enemMenara;

objacHu npuHUMN u3rpaame |lepuoanor cucrema

clieMeHara;

e OIMHIIC HAYMHH Ha KOjH ce HUBEE}‘_iE CIEKTPOHCKA
KoH(Urypaiuja eJ1emMeHTa ca nojoxajem ejeMeHTa
y IlepHoiHoM cHcTEeMy elleMeHara.

Teopuja:

« ['paha atoma u usoronu:

« bopoe moaen atoma;

» TanacHo-MexXaHHUKM MOJIEN aToMa;

. EHEpFE’]‘L‘.KH HHBOH, NOJAHHBOH
u aromcke opburane. KaHTHu
Gpojesn:

o [lpaBuna usrpajse ej1eKTPoOHCKOr
omoTaya;

o [1punumnn usrpaame epuoanor
CHCTEMA eJIeMeHaTa H 3aKOH
NEPHOHYHOCTH:

« [loseszanoct INepuoanor cucrema
efemMeHara ca CTpyKTypom
€/IEKTPOHCKOT OMOTaua.

Bewxbe:

o 1a00paTOPHJCKUM HCTTHTHBAILEM J0KaxkKe (pru3nuKa
M XeMH]CKa CBOJCTBA CYTCTAHIIN;

 MPUMEHHU OCHOBHE (PU3MUKO-XEMUjCKE METOE
NPUIMKOM pa3/iBajarba CyNcTaHlnKl W3 CMeLle;

o MPEJCTABH XEMUJCKUM jeJlHaYHHAMA W3BPLIEHE
peakiuje cMHTe3e, aHalH3e.

Besxoe:

o Cutibere, pacTeapathe, TaloKetbe,
JIeKaHToRake, PHATPHpaLE,
BaKyyM-(QUATpHpaIbE, HCITHPatbEe;

« JlecTunauuja ca BOACHUM H
Ba3yIHUM Xnahemem:

« Excrpakuuja. Kpucranuzauuja.
CyOnumanmja.

Teopnja:

e JiehrHMLIE EHEPIUjY JoHU3aLM]e, a)HHUTET npeMa
CIEKTPOHY W €IEKTPOHEraTHBHOCT;

e 00jacHH KaKo ce MEajy eHepruja joHusaumje,
apUHUTET MPeMa eNEKTPOHY W eNeKTPOHEraTHBHOCT Y
rpyIu U Nepuon;

e OIllHLIE CJIEKTPOHCKE KOH(HUTYpaLHje efeMenara 1

Teopuja:
e Enepruja jounsauuje. Adunurer
npema eleKTpoHy:
e EnexrpoHeraTuBHOCT;
e JoHcka Besa:
e CBOjCTBA JOHCKUX je/IMILEHbAL
KosanentHa Besa - Jlyucosa okreTHa




Xemujcke Bese

F-UXOBHX jOHA:

e HaBe/le KapaKTep Be3e y 3aBUCHOCTH 01 pa3iKe
pellaTHBHE eIeKTPOHEraTHBHOCTH:

e00jacHn HacTajare jOHCKE Be3e Ha pasinunuTUM
npuMepuMa;

® HABEJIC CBOjCTBA JOHCKHX je/INIbeH:A;

® OMMIIE HACTAjare KOBAJEHTHe Bese npema JIyucosoj
OKTETHOJ TEOPH]H HA Pa3InuUTHM NPUMEPHMa H
00jacHM NoJapHy W HEMolapHy KOBAJEHTHY Be3y:

e [IPE/ICTAaBH HACTajalbe KOBAJIEHTHE Be3e npeMa
TEOPHjH BAJICHTHE Be3€ HA PAa3IMYMTHM NpHMEpUMa 1
oGjacHu cMrMa M nu Besy:

® HaBE/Ie CBOjCTBA KOBAICHTHHUX je/IMbEA;

.ﬂe(bHHHLHE JAHNOIHH MOMEHAT H OJIpEin l'IOJ'IﬂpH{)CT

* MOJICKY 14 HA OCHOBY HCTOBEC CprKT'ype

e ichunmire MehyMoneKyicka aejcTBa, BOAOHHUYHY
BE3Y, ]'lpe}lCTaBH Ha4YHH HBEeHOTr HaCTajaHx':l H

e 00jacHH WEH 3HAYA] Y NPHPOAHUM CHCTEMHUMA

.}IE(IJHHHLHE KOOpPpJAHHATHBHY BE3Y H NpEACTABH HAYHH
BEHOT HACTajarba;

e chuHMLIE METANHY BE3Y M NPEABUAM KAKO CE MeHbajy
CBOjCTBA METana y 3aBUCHOCTH 01 Opoja BaleHTHHUX
eneKTpoHa u nosioxaja metana y [1CE.

TeopHja BajeHle;

e KoBanentHa Besa - Teopuja
BaJIEHTHE Be3e;

e CBOjCTBA KOBANEHTHUX je/IHILEIbLA.
JIMmonHu MOMEHAT W MoJapHoCT
MoJeKyna;

e Mehymonekyncka aejcTea u
BOJIOHHYHA BE3a;

e KoopaunarueHa Besa. Metanna
Be3a.

Bewxoe:

e UCIUTYjE CBOJCTBA JOHCKUX M KOBAJIEHTHUX je/IHIbE A
U [IPUKAKE IUXOBY PA3/IUKY:;

® UCIIMTYje PEaKTUBHOCT METalla Y OJHOCY Ha HEeros
nonoxaj y [NCE npukaxe ynopeaHe KapakTepHCTHKE.

Bewxbe:

e McnuruBaise cBojcTaBa JOHCKUX
KOBAJICHTHUX jENIbeIbA.

e McnuruBatse ceojcTaBa merana.

Jlucnepsuu cucTemu

Teopuja:

e 00jacHH Nojam AUCIEP3HOr CHCTEMA;

® pa3jIMKyje BPCTE M CBOJCTBA AUCNEP3HUX CUCTEMA:

o ie(hrHULLE 10]MOBE PACTBOP/LUBOCT, PACTBOP.
pacTBOpeHa cyncraHua, pacteapad;

©00jacHn KaKo ce U3BO/IM Pau4yH HA OCHOBY
pacTBOP/LUBOCTH CYNCTAHLIN;

Teopuja:

e[lojam u nojena AUCNep3IHUX cucTema:

e Kosnonanu pacreopu. Cycnensuje u
emylzuje;

e [Ipaeu pacrsopu. PacteopisuBoct 1
M3padyHaBaba Ha OCHOBY
PACTBOPJLHBOCTH CYIICTAHLIE:




o iepuHHMIIIE MACEHH Y/IC0 Y PacTBOPY M M3BOJM pauyH
MaceHOT y/iena CyncTaHlu;

e00jacHH KOMYWHCKY KOHLIEHTPALM]y pacTBopa 1
BPLIW W3pavyyHaBama KONHYUHCKE KOHUEHTpall1je
pacTBopa;

® Pa3IMKyje eNeKTPOINTE U HEeeNeKTPOIUTE;

e paznKkyje jake U cnabe enekTpoauTe.

e Macenu yjieo pactBopa;

e M3pauyHaBare MaceHor yjena
pacTBopa;

e KonnuutcKa KoHlIEHTpalMja pacTBopa;

e M3pauynasaibe KONHUHHCKE
KOHLIEHTpalllje pacTBopa;

e EsiekTponnTHuKa aucolpjanmja.
ENEKTPOINTH M HEENEKTPOJINTH;

e Crenen aucounjauuje. Jaku 1 cnabu
@IIEKTPOJIHTH.

Bemxbe:

e HCIIHTA L‘.BOjCTBa KOJOHIHHX CHCTEMA:

e MICIINTA CBOJCTBA CYCIEH3M]a M eMYI3Hja:

© HCIHTA CBOjCTBA NPABHX PACTBOPA U IIPUIIPEMH
neszacuhenu, 3acuhenn u npesacuhenu pacTeop;

©0/Ipe/l PACTBOP/LMBOCT CYNCTAHLM Y 3aBUCHOCTH OJ1
Temneparype;

© BPLIN MPOPadyHe U3 MACEHOT Y/Iea U KOJMYUHCKE
KOHLIEHTpaLHje;

e [IpUIIpEMa pacTBope TauHo opeheHor MaceHor yena;

e [IpHIIpeMa pacTBope TaduHo ojpeheHe KolnunHeke
KOHLEHTpaLuje.

Bewxoe:

e Konouanu cucremn. Cycnensuje u
emymsuje. [1pasu pacteopu;

e [Ipunpemarse pacteopa oapehenor
MaceHor yjena;

e [Ipunpemarse pacrsopa oapehene
KOJIMYMHCKE KOHLEHTpaLH]e.

Knacudukaunja
HEOPraHCKHX je/IHIbeH:a

Teopuija:

e 00jacHM HAYMH HA KOjM ce BpluM KiacuuKauuja
HEOPraHCKHX je/INHeHba;

e OMNHIIE HAYHH KAKO Ce /Iajy Ha3MBH HEOPraHCKUM
jennmemhuMa

e 00jacHM HAuMH MUcama (PopMylie HEOPraHCKUX
jemnmerba

e 00jacHM KaKo ce XeMHMjCKMM jeHauMHama
npe/cTaBbajy OCHOBHE peakimje 3a 100ujame
HEOPraHCKHX jeInibeba

e HaBe/le OCHOBHA CBOJCTBA HEOPTAHCKHX jEANH:EIha;

e 00jacHy KaKo ce NpejcTapbajy peakiuje
HeyTpaiu3aLmnje XeMHjCKHM jeHaunHama.

Teopuja:

e Heoprancka jesinmetba U nojena.

o Xuapuan-nojena, HOMEHKIATYpa,
JloOHjame 1 CBOjCTRa;

e OKkcuan-nojienia, HOMeHKIaTypa,
no0ujare W CBOjCTRA;

e Kucennne-nojena, HomeHKaarypa
noGujare u cBojcTRa

e baze - noziena, HoMeHKnaTypa.
JloGujare 1 cBojcTBa. AM(OTEPHH
XWJIPOKCHIIN;

e Conu - noaena, HOMEHKIATYpa.
JloGujame u crojcTRa;




e Heyrpanuzaiuja,

Bewxbe:

e 100Mja OKCHIE M HCITMTYje H-HXO0BA CBOjCTBA;

e J100Mja KHCEIIMHE M MCTIMTYje HHXO0BA CBOjCTRA:

e 00uja Dase U MCTIMTYje HLUXOBA CBOjCTBA;

e Jl00Mja aMm(poTepHE XMAPOKCHIIE M MCTIUTYje HHXO0BA
CROjCTBa:

» o/ipehyje pH

e Jl00Mja COMTM M UCTIMTYjEe HHXOBA CBOJCTBA;

e ji00Kja npenapar 1 BpiuM oarosapajyhu npopauyH 3a
HipauyHaBamke NpUHOCA.

Bexoe:

o Okcuan, 1o0ujarbe, CBOjCTRA;

o Kucenure, nobujare u cBojcTBa,

o Xuapokcuan, 1001jame U CBOjCTBA.
AMpoTepHI XHAPOKCHIH;

o [lojam pH. [Nojam nnankaropa;

e Conu, nobujarke U CBOjCTBA.

M3pauyHaBaibe Ha OCHOBY
Je/HauMHA XEMMJCKUX
peakuuja

Teopuja:

©00jacHH HAUMH NOCTAR/bAA XEMHJCKE je/IHaUHHE Ha
OCHOBY J1aTe peakiuje;

e 00jacHM KaKo ce U3BO/IH PavyH HA OCHOBY XeMMjCKHX
jesiHauMHa ca YMCTHUM CYTNCTaHaMa u CyrncTaHiama
KOje cajpie npumece,

Teopuja:

o CTEXHOMETPHJCKH NPOPAUYH HA OCHOBY
XEeMHjCKHX je/iHaYMHA peakiilja ca
HHCTHM CYMCTaHIaMa;

o CTEXHOMETPHJCKH TTPOPAuYH HA OCHOBY
XEeMHjCKHX jeIHaYMHA peaKiinja ca
CYMNCTaHLaMa Koje caapie npuMece.

Bewxbe:

©0/Ipe/i NPOLEHTHH CACTAB KPUCTAHE BOJE Y
KPUCTANIOXUPATY M 0Jpen eMiupujcky (opmyny
KpMCTAJIHE CONH

® BPLUK MPOPavyH Ha OCHOBY je/IHAYMHA XeMHJCKUX
peakiiija ca HMCTHM CYNCTaHamMa u cyneraniama
Koje cajipie npumece

Bewxbe:

o CTEXHOMETPH]CKH MPOpadyH Ha OCHOBY
jesHauMHa XeMHJCKMX peakumja -
pauyHcke BexOe.




Xemujcke peakuuje

Teopuja:

e Jie(pMHHILIE er30TEPMHE U eHI0TEPMHE peaKiimje;

e o0jacHK nojam Op3uHe M onucyje yTuuaje (akropa Ha
Op3nHY XeMMJCKHMX peakiinja:

e 00jacHM nojam XeMHjcKe paBHOTEKE MPH XEMH]CKOj
peakiumjn

e onuue (haKTope Koju yTHUY Ha XeMH|CKY PaBHOTEKY

e 00jacHy KaKo ce nuuly jeJHaurHe jOHCKUX peakuuja y
MOJIEKYJICKOM M JOHCKOM 00JIMKY:

e 00jacHy Kako ce nuuly peakuuje HeyTpanu3aumje;

e 00jacHy KaKo ce nuiuly peakuuje Xuapoiuse coiu.

Teopuja:

e EnepreTcke npoMeHe npu XeMHjCKHUM
peakuujama. Erzorepmue u
eH/IOTepMHE peakiimje;

e Bp3una xemujcke peakipje. DaKTopu
KOj¥ YTHUY Ha Op3UHY XeMHjcke
peakuuje:

o Xemujcka papHoTeka. PakTopu Koju
YTHUY Ha XeMHCKY PaBHOTEKY:

o JOHCKe peakumje;

o Heyrpanuzaumja;

® XH/IpOoIH3a COJH.

Bewmxde:

e U3BeJIE JOHCKE peakiiije NpH KojuMa HacTaje Tajaor:

e jlo0Mja CoM peakiinjoM HeyTpaiuzalmje;

e o/ipehyje kKuceanHeko-0a3Ha CBojcTBa BOACHHX
pacTBopa CoJiu.

Bewbe:

o Tanoxne peakuuje;

e JloGujame coiu HeyTpalu3alujom;
e XU/p0oJiu3a Colu.

Okenao-penyKuHonn
npoLecH

Teopuja:

e 00jacHM NpoLEC OKCHAALM]E U NPOLIEC PELYKLHje;

e Jie(pMHMILIE OKCHAALIHOHHM OpOj;

e HaBe/le OKCHIALMOHA U Pey KLIMOHA CPE/CTBA;

e 0GjacHM Kako ce oapelyjy okeHaaunoHu 6pojesu
aroma ejleMeHaTa y HEKOM je/iHibetby M aToma
e/leMeHara y joHuma:

e objacHM Kako ce oapehyjy cTeXHOMEeTpHjCKH
Koe(hMLM]EHTH Y OKCHI0-PelyKLIHOHUM peakiinjama;

e HaBeJle elIeKTPOXEMH]CKE MPOLIECE U HHUXOBY
NpUMEHY:

e OMHIIE KaKO Ce M3BOJM XEMH|CK je/IHaYMHe Ha OCHOBY
110J10%aja eJleMeHTa y HallOHCKOM HHM3Y elleMeHaTa.

Teopuja:

e OKcuaauuja u peayKumja.

o Okcupaumonu 6poj. OKCcHaALMOHO U
peayKUHMOHO CPEICTRO;

e XeMHjcKe jeHauMHe OKCH/10-
peayKUMOHUX NpoLeca;

e EnlekTpoxeMHjcKH npouecu:

o EjlekTpoxeMujcku (HanoHcKu) HU3
esleMeHaTa.

Bewxoe:

® IEMOHCTPHPA OKCHI0-PElyKUMOHE Peakiinje, youH
MpOMEHE M MPe/ICTaBi OKCHAO-PEIYKLMOHE peakiije
XeMHJCKHM je/lHauMHaMa;

® PeLIaBa OKCHI0-PE1YKLIMOHE jeIHaUHHE.

Beuxoe:

o OKCHI0-pe/ly KLIMOHHM TPOLIECH.
Enexrponusa Boae:

e Jlanujenora hemuja —raaBaHcKm criper.
HanoHckn Hu3 Metana




MeTanu
(npea, apyra u TpuHaecTa
rpyna [1CE)

Teopuja:

e jehuHUIIE METANIHY Be3y

e JIOBO/IM Y BE3Yy CBOJjCTABA XEMHU|CKHX eleMeHara
rpBe, Jpyre U TPUHAECTE IPyIe ca M0J10Kajem
[CE

e 00jacHM Kako ce jejiHauMHaMa XeMHjCKUX
peakuuja rnpejcTapbajy HauMHKU Jo0Hjama
Je/lberba HaTPUjyMa M Kallujyma, HaBejle hUXoBa
CBOjCTBa, NPUMEHY M 3Ha4aj;

e 00jacHM KaKo ce jesiHauMHaMa XeMHjCKHX
peakiiuja npejacTaribajy HauMHK J100H]amba
jelmberba MarHesujyma u Kaiiujyma, HaBe/e
H,UXOBA CBOjCTBA, IPUMEHY U 3HAYA];

e 0DjacHH KaKo ce jeiHauMHaMa XeMHjCKHX
peakiija npe/cTapibajy HaunHW 100ujama

jenumerba anyMUHUjymMa, HaBe/le HeroBa CBOjCTRa,

MpUMEHY M 3Hauaj;
e o0jacHy yTHUaj anyMHHHJYMa H HerOBHX
jeauibetba Ha JKUBOTHY CPEIMHY.

Teopuja:

e 3ajeHUUKA CBOJCTBA METaa.
Meranua sesa.

e Oniita cBOjCTRA e/eMeHaTa rnpee
rpyne [NCE;

e Hatpujym u jenumersba. Jlobujarse,
CBOjCTBA, 3HAYA] M IPUMEHA;

o Kanujym u jenumersa. Jlobujarse,
CBOjCTBA, 3Ha4aj U NpUMeHa;

e OniiTa cBojcTBA ellemMeHaTa apyre
rpyne ICE;

o MarHesujym M jeinibeiba.
HobGujamse, cBojcTBa, 3Ha4aj 1
npuMeHa;

o Kanuujym u jenniserba. JloOujame,
CBOjCTBA, 3HAYA] M MPHUMEHA;

e Onuita crojcTBa enemeHara
Tpunaecte rpyne [1CE:

o ANYMHHH]YM U jeuIbeH:a.
JloGujarbe, cBojcTBa, 3HAUA] M
npumMeHa. YTuuaj Ha sKkuBOTHY
cpeauHy.

Bemxbe:

® UCMHTA EKCNIEPUMEHTATHO CBOJCTBA HATPHjyMA H
Ka/JujyMa i Ha OCHOBY TOTa U3BEIE 3aK/bYHaK O
bHXOBO] PEAKTHBHOCTH M CBOJCTBUMA HHXOBHX
jennmerba;

® MCMUTA EKCMEPUMEHTAIHO CBOjCTBA MarHe3ujyma
M Kajllujyma U Ha OCHOBY TOTa M3BE/E 3aK/byvaK
0 HUXOBO] PEAKTUBHOCTH W CBOJCTBUMA HHXOBUX
jenuberba;

e UCIUTA EKCNEPUMEHTATHO CBOJCTBA AllyMHHHjyMa
¥ HA OCHOBY TOIA U3BE/IE 3aK/bYYAK O IheroBoj
PEaKTHBHOCTH H CBOJCTBUMA HETOBUX jeIMIbEIHA.

Bembe:

e Mcnurupame cBOjcTaBa HaTpHjyma,
KaJIMjyMa U 1bUXOBUX je/IHI:EHba;

e McniutuBarme CBOjcTaBa

® MarHesujyma, Kaamjyma u
FbUXOBHX je/IHELCH:A;

e McnutuBame ceojcrasa
ATYMUHHM]YMA U IbETOBUX
Jjennberba




BojloHKK, KHCEOHHK, BOAA

Teopuja:
& NIPUKAXKE jeIHAYMHAMA XEMH]CKHX peaKiuja

no0ujarke BOJOHHKA

® HABEJl CBOjCTBA BOJOHNKA M HETOBHUX jCANILEH:A,
MPUMEHY U 3HaYaj;

e [PHKAKE jeHAYMHAMA XeMHJCKUX peakuuja
J00Hjarbe KHCeOHHKA

® HABEJIC CBOJCTBA KHCEOHNKA M HETOBHUX je/IHIEHHA,
MPUMEHY M 3HAUaj;

e 00jacHM 3HAYA] BOJIE 33 XeMH]Y M YOILUTE 33 JKHBOT
skuBux OGuha.

Teopuja:

e Bogonuk. [lobujame, crojcTra,
Jjeantbersa, 3Hauaj M MpUMeHa;

o Kuceonuk. Jlobujarse, cBojcrsa,
JennHerba, 3HaUaj M MpUMeHa;

o Boja, Hanameme y pupojIu, CBOjCTBa,
3HA4a] U NPUMEHA.

Bewxbe:

e nabopaTopujckn 100Hje BOJOHHK;

® JICMKMTA CBOjCTBA BOJOHHMKA W HA OCHOBY TOra U3Be/e
3aK/byu4ak O IEeroBMM OCHOBHHM KapakTepHcTHKama;

e nabopaTopujckn 100Mje KHCEOHHUK, HCITUTA HheroBa
CBOjCTBA M JIa HA OCHOBY TOTa H3BEJIE 3aK/bYuaK O
H-ErOBUM KapakTepucTHKama:

® SKCMEPUMEHTAIHO MPHUKayKe CBOjCTBA BOJE KAO
noJiapHor pacTeapaua.

Bewxbe:

e JloGujatbe BOJOHMKA W KHCEOHHKA 1
MCMTUTHBRAH:E IHXOBUX CBOjCTABA;

e Boja kao pacTsapau.

YerpHaecra rpyna
Iepuoanor cucrema
¢jeMeHara

Teopuja:

e TyMauM CBOjCTBA eJleMeHaTa YeTpHecTe rpyiie Ha
ocHoBy nososxkaja enemenara y [CE;

e [IPUKaNKE je/iHAYMHAMA XEMHUJCKHX peakiirja
no0ujarbe jenbeba YIJbeHnKa

e HaBe/lE CBOJCTBA je/IHIbEIba YTIbeHUKA, MPUMEHY H
3Hauaj;

Teopnja:

e 3aje/iHMuKa CBOjCTBA ellemeHara 14.
rpyne [NCE;

e YIubeHHK W je/inmbersa. JloOujamse,
CBOjCTBA, 3HA4Aj] M MpUMEHa;

o YIUbeHUK Kao MyHHIIO.

Bexoe:

® HCIHTA EKCNEPUMEHTAIIHO CBOJCTRA je/InHheHha
YI/bEHHKA M Ha OCHOBY TOTa M3BE/IE 3aK/bYUaK O
HBHXOBO] PEaKTHBHOCTH

Bewxoe:
e McnuTHBame CBOjCTARA je/intbetha
YIr/bEHHKA.

[lernaecra rpyna [lepuognor
cHcTEMa esleMeHara

Teopuja:
e o0jacHM Kako ce BpLIM aHaau3a 3aje/IHMUKHX CBOjCTBa

enemenata 15. rpyne I1CE;
e 00jacHM Kako ce jeiHaunHama XeMHUjCKMX peakimja

Teopuija:

e 3ajeHUuKa CBOjCTBA enemenara |5.
rpyne [NCE;

e A30T M jenumemsa. Jlodujamse, crojcTa,




npeacTapbajy HauuHu Jo0H1jatba jeinierha a3oTa,
HaBeJ/Ie HeroBa CBOjCTBa, MPUMEHY W 3Hauaj;

e 00jacHy KaKo ce je/iHaYMHaMa XeMUjCKUX peakiitja
npescTaB/bajy HauMHH 100Hjaiba jenuibeba ocdopa,
HaBeJIe HEeroBa CBOjCTBA, NPUMEHY W 3Hauaj.

3Hauaj u npuMeHa;
e Mocop u jeaumersa. Jlobujatbe,
CBOjCTBA. 3HAYaj W MPUMEHA.

Bexoe:

® UCIHTA EKCI’IEpHMEHT&J]HO CBOjCTBa jB,ElHH:EH:a 430Td 1
Ha OCHOBY TOTA M3BE/IE 3aK/bYHaK O HHXOBO]
pealcm BHOCTH.

® UCIUTA EKCNEPUMEHTAIHO CBOJCTBRA je/INtbetba
(pochopa 1 Ha OCHOBY TOTra U3BE/IE 3aKJbYHAK O
HHXO0BO] PEAKTHBHOCTH;

Bexoe:

e McrniuTuBame CBOjCTABA je/IHIbEHA
asoTa;

e HcnutuBame cBOjcTaBA je/inibetba

docdopa.

[LlecHaecTa rpyna nepuoaHor
cHcTeMa efievMeHaTa

Teopuja:

e 00jacHM KaKo ce BPLIM aHalin3a 3ajeIHNUKHX
cpojcrapa enemenara 16. rpyne [NCE;

e 00jacHH KaKo ce jeiHAYMHAMA XeMHjCKHUX peakLmja
MnpejicTaB/bajy HauUMHK J100H]amba jeiniberka CyMIopa,
HaBe/le HEeroBa CBOJCTBA, MPUMEHY W 3HAUa];

e 00jacHM NPUMEHY CYMIOpa Kao Cpe/ICcTRa 3a
BYJIKAHH3aLIH]y.

Teopuja:

e 3ajesHnuKa cBOjcTBA enemenara |6.
rpyne [1CE;

o Cymnop u jenumema. lodujame,
CBOjCTBA. 3HAYAj M MPUMEHA;

o CyMIop Kao cpejicTBO 3a
BYJIKAHH3ALIH]Y.

Bewmxbe:

e CKCMEPUMEHTATHO HCIHTA CBOJCTBA je/IHILeH:A
CYMIIOpa M HAa OCHOBY TOT'a U3BEJIE 3aK/bydak O
IbHXO0BO] PEAKTHBHOCTH.

Bexoe:
e McnutuBaie cBOjcTaBa jeHIbeHba
cymropa.

Cenamuaecta rpyna
MEepHOIHOT cHeTeMa
ejeMeHara

Teopuja:

e 00jacHM KaKo ce BPLIM aHaIn3a 3ajeIHHUKHX
cBojcraa enemenara 17. rpyne [NCE;

e 00jacHy KaKo ce je/iHaYMHAMa XeMUCKUX peakiiuja
MpesicTaB/bajy HAauMHH J100H]amba jeiniberba Xiopa,
HaBeJIE HEroBa CBOJCTBA, MPUMEHY M 3HAuaj;

Teopuja:

e 3ajeHMuKa CBOjcTBA enemMeHara 7.
rpyne [1CE;

o Xnop v jennmema. Jlobujame,
CBOjCTBA, 3HAYA] M MPHUMEHA;

Bexoe:

® UCIHTA EKCNEePUMEHTAIHO CBOJCTBA je/IHbetba XJopa
M Ha OCHOBY TOT'a M3Be/Ie 3aK/byUaK 0 HX0BO]
PeaKTHBHOCTH.

Bexoe:
e Mcnurupatse cBojcTaBa je/inibetba
xnopa.




anJ'Ia'SHP[ CIIEMEHTH

e 00jacHM Kako ce BpLUM aHaau3a OniTHx
CBOjCTaBA NpeNa3’HuxX ejemMeHara,

e 00jacHM Kako ce jeiHauMHaMa XeMHUjCKUX
peakuuja npejacTaBbajy HauuHu nobujara dakpa
1 cpebpa. HaBeje HMXOBA CBOJCTBA U je/IHIbElba,
HaBE/Ie NPUMEHY M 3Hauaj;

e o0jacuu yruuaj Gakpa, cpedpa v IbUXOBUX
jeiniberba Ha HOBEKA U HKHUBOTHY CPEIHHY.

e 00jacHM Kako ce jejiHauMHaMa XeMHjCKUX
peakuuja npejacraBbajy HauMHK 100Mjarba UMHKa
1 JKMBE, HABE/E IbUX0BA CBOJCTBA U je/lnibealha,
HaBe/e NpUMEHY W 3Hauaj:

e 00jacHM yTHLA] LIMHKA, JKHBE U HUXOBMX
je/liberba Ha YOBeKa M IKMBOTHY CPE/IMHY.

e 00jacHM KakKo ce jejiHaYHaMa XeMUjCKUX
peakiinja npejacTaBbajy HauMHH J100H]arba Xpoma
M MaHraHa, Hapele HHXOBa CBOjCTBA H
jenuberba, HaBeae NPUMEHY M 3Hauaj;

e o0jacHy yTHla] XpoMma, MaHraHa u lbHXOBHX
jenumberba Ha YoBeKa M IKMBOTHY CPE/IMHY.

¢ 00jacHy Kako ce je/iHaYnHAMA XEMU[CKHUX
peakiinja npejcTaB/bajy HauUuHKU fo0ujama
reokha, HaBe/le HeroBa CBOjCTBA M je/iMIbearha,
HaBe/le MPUMMEHY W 3Hauaj;

e o0jacHy yTHuaj reoxkha u IEeroBuX je/IMiberha Ha
HYOBEKA H JKHBOTHY CPEHHY.

Teopuja:

e Orniita cBOjCTBA MpeiazHux
elleMeHaTa

e bakap, cpeGpo 1 uxoBa
jenumsersa. Jlobujarme, cBojersa,
3Hauaj ¥ npumena. Ytuuaj 6akpa n
I-bCFOBHXjC,EI,H}b(?I-ba Ha HKHBOTHY
cpeauHy

o L[MHK, 3K1Ba U ILHXO0BA je/IHIbEIbA..
HobGujane, cBojcTBa, 3Ha4aj 1
npuMeHa. YTuuaj UMHKa, KUBE U
IbMXOBHX je/lMibetha Ha JKUBOTHY
CpeauHy

o Xpom u jeaumbetba. Jlobujarse,
CBOjCTRA, 3Ha4Yaj M MpPHUMeHa.
YTul@aj Xxpoma U teroBux
jennHerba Ha IKMBOTHY CpelMHY

e Manran u jenumema. Jlobujame,
CBOjCTBA, 3HAYA] W MPUMEHA.
YTuuaj MaHraHa n BeroBux
jenniera Ha IKHBOTHY CPeIMHY

e ['Bohe u jennmersa. JloOujarse,
CBOjCTRA, 3HA4Yaj M MpUMeHa.
YTuuaj reoxha u merosux
Jjennera Ha IKHBOTHY CpelHy

Besxoe:

e WcnuTa cBojcTBa Oakpa, cpebpa, UMHKA, KHBE,
Xpoma, MaHraa, reokha u bUXOBHX jeHIbeHba,

® HCIIUTA HA OCHOBY CBOjCTABA OBMX MeTana v
HHXOBHX je/IHbeba MPUKAKE 3aK/bYUaK O
HHXOBO] PEAKTHBHOCTH.

Bewxbe:

o McnurtuBatse cBojcTBa Gakpa,
cpedpa, LMHKa, )KHBE, XpoMa,
MaHraHa, reoxha 1 bHUXOBHX
jenumersa.




VriboBoaoHHLN

e jie(pHHHLIE OpraHCKa je/Inibetba;

e pasnuKyje ainKaHe, ajiKeHe, ajlKuHe, JueHe u
apeme;

e Pa3iIMKyje je/iibetba ca KOHIEH30BaHUM
GeH3eHOBUM NPCTEHOBUMA;

e pasiMKyje alKuil U apuiaxaloreHue;

e 00jacHM Kako ce npuMerbyje HOMEHKIaTypy Ha
YJIaHOBE XOMOJIOrOr HK3a;

e o0jacHu peakuuje cyncTuTyumje;

e OMULIE peaKlmje ajnLuje U NoJuMepusaLunje.

e [lojlena opraHckux jeubera;

e CTpYKTYpa YribeHHKOBOI aToMa;

e Besa atoma yribeHuka y
MOJICKYJIUMa OPraHCcKuX
jenusera;

e Ankann. Homenknarypa,
nobujatbe, CBOjCTBA M NPUMEHA.
Peakuuja cyncruryuuje;

e Ankenu. Homenknarypa,
Jnobujatbe, cBOjeTBa M NPUMEHA.
Peakuuje aguumje u
nojiumMepHsaLuje;

e Ankunu. Homenknarypa,
Jobujare. CBOjCTBA M NPUMEHA.
Peakuuje aauimje u
rnoJuMepH3ailnje;

e Jlnenn. CrojcTBa M nojena.
[TpupoaHK U BEIITAYKH KayuyK.

® ApOMaTHUYHH YTJLOBOJIOHHLIM
(apenu). bensen. xomon03H,
KapakTepHCTHYHE peakiuje,
MpUMeHe:

® Jeuiberba ca KOHAEH30BaHHM
OeH3eHOBUM MPCTEHOBUMA,
Hadranen. Anrpanen. @enanrpen.

e AJIKMII M apHIIXaloreHHIH.
Homenknatypa, no0ujame n
XeMHjcKa CBOjCTBA.

Bewxbe:

® JIOKase NPUCYCTBO YI/beHWKA, BOJIOHMKA, a30Ta,
CYMIIOpa M XJIOpa Y UCITMTUBAHUM je/IMHeHHMA;

e HCMHTA eKCMIePUMEHTAIIHO CBOjCTBA aJIKaHa,
ajikeHa, allkHHa W apeHa:

e VIIOpE/IM PEAKTHRBHOCT HABEJAECHUX

Bemxbe:

o KpanuratusHa aHanunsa.
Jlokasupame yr/beHUKa, BOJOHUKA,
a3oTa, CyMropa u xJopa;

e Ankanu. JloGujame n cBojcTBa;

e Ankenn. JloGujame W cBojcTRa;




Y¥ILOBOJOHHKA.

o Ankunn. JloGujame u cBojcTea;
e ApOMaTHYHH YIJLOBOJOHHLM
(apenn). bensen u TonyeH.

OpraHcka jeuibera ca
KMCEOHHKOM

Teopuja:

e HaBejle CBOJCTBA A/IKOX0J1a, METaHOo/1a M eTaHo1a;

e onuiue peHose U HKHUXOBA CBOjCTBA;

e HaBeJle CBOJCTBA eTapa U bUX0BY yrnorpedy:

e pasjIMKyje anjexu/ie U KeTOHe W OTHLIE HhHXOBa
CBOjCTBA:

e OMUIIE CBOjCTBA OPraHCKe KHCEJIHHE:

e pasiiMKyje MoHoKapOOKCHIHE W JIMKapOOKCHITHE
KHCeNnHe;

e paziMKyje apomaruute 1 anudarnuHe KHCennHe;

e [IPErNo3Ha CyNcTUTYHCaHe KMCenHe;

e Jie(hMHMLIE IepUBATE OPraHCKUX KHCEIHHA

e o0jacnn nodujarke 1 CBOjCTBA ecTapa;

e o0jacHy 1o0Mjarke U CBOJCTBA aMM/1a;

e Jle(pHHMLLIE YTITbeHE XHApaTe;

e pa3uKyje BpCTe Yr/beHUX Xuapara;

e 0GjacHy rIYKO3y M HheHa CBOjCTBA;

e oGjacHu (PyKTO3Y M HeHa CBOjCTRA;

e epuHMIIe IMcaxapuie U HUX0BA CBOjCTRA;

e JlepunMILIE NojIMcaxapuie U HaBeJIe CBOjCTBA
ckpoba 1 Lenynose:

e paznnkyje peaykyjyhe u vepenykyjyhe
MOHOCAXapHe.

o Ankoxoau. [Nojena,
HOMEHKJIaTypa, Ao0ujaibe,
(hu3nuKa 1 XeMHujcKa CBOjCTBa,
npuMeHe:

e ®enonn. [ozgena, nobujarse,
CBOjCTBA W NPUMEHa;

e Etpu. Homenknarypa, nobujamse,
(pM3MUKa U XeMHjCKa CBOjCTRA;

o KapOonuina jeinmerba;

® AJIIEXHHN U KETOHH.
Homenknatypa, nodujarmse,
(pM3MUKa M XeMHjcKa CBOjCTRA;

e Oprancke kucenune. [Noaena,
HOMEHKJIATypa;

o MonokapGokcuite 3acuhiene u
nesacuhene Kucenmue;

e Anudarnune u apomaTuuHe
KHCEIHHE:

o Jlukapbokcunue 3acuhene
KHCEe/IMHE!

e Cyncruryucane KuceamHe.
XanoreHcyneTHTY UCaHe KUCEeJInHe.
XHIpOKCHKapOOKCHIIHE KMCEIHHE.
@duznuka M XemMHjcKa CBOjCTBa;

. ﬂepHBaTH opraucxux KHCEC/IHHA.
Ectpu. Amuau. ®usnuka u
XEeMHjCKa CBOJCTBA, NPUMEHA;

o Jlepunuiumja u nogena yribeHUX
Xujpara:

e Monocaxapuau. [ nykosa.
Dpykrosa:




e Jlucaxapuan.
o [Tonucaxapuamn. Ckpod. Llenynosa;

Bewxoe:

© MCIHTA EKCIIePUMMEHTAIHO CBOJCTBA allkoXo1a 1
(enona;

© HICTIUTA EKCIIePHMEHTATHO CROJCTBA alliexu/a u
KETOHa M HauMHe J00ujara;

e [IpUKazKe YNOpe/Hy aHallu3y CBOjCTBA METAHCKE,
€TAHCKE M OKCallHE KHCEIHHE:

¢ 100Mje ecTap eTHI-aleTaT U OIUILIE HEroBe
ocoOuHe;

o pUKAKE pasnuky peaykyjyhux u nepeaykyjyhux
MOHOCaxapH/ie.

Bemxoe:

® AJIKOXOJIM;

e DeHonu:

e Anexnau u ketonu. Jlobujare n
CBOjCTRA:

e OpraHcke kucenune. MeTtaHcka,
eTaHcKa, OKca/lHa KMCcellHa;

o CuHTE3a eTHA-aleTaTa;

e YIIbeHH XuapaTH.

OpraHcka jeumera ca
a30ToM

Teopuja:

e OMULIE HAYHMH 100H]aba HUTPOjeNIbEbA H
HHXO0BA CBOjCTBA;

e JlehHHHLLIE aMUHE, 1HA30]eIntbeHba W a3000je;

e ONHLLIE AMHHOKHCEIIMHE W HHX0BA CBOjCTBA;

e 00jacHM KaKko HacTajy NpoTeMHH;

e pasiMKyje NpoTeHHe NpemMa CTPYKTYpH:

e 0GjacHu ynory npoTeMHa y opraHusmy;

e pas/iMKyje YC/I0Be M0j1 KOjuMa ce Taone
MPOTEHHH.

Teopuija:

o Hutpojeaumema. [loGujarse u
nozena. PuUzMUKa U XeMHjcKa
CBOjcTBA:

e Amunu. JloGujarse 1 nojena.
Juazojenmnmera. Azoboje;

o AMuHOKHcenuHe. Jlobujame,
nojena. Ou3nuka u xemujeka
CBOjCTRa;

o [Iporennn. JloGujamse, noaena.

Bewmxoe:

® 1I3BE/IC EKCTIEPUMEHTANIHO XHPOIH3Y MPOTEHHa;
e 13BeJIC EKCNepUMeHTaNIHO DojeHe peakiinje;

e M3BEJIC TAJIOKEH:E MPOTCHHA.

Bewxoe:

o XUIpoJin3a npoTerHa;
 bojene peakije nporenHa:
e Tanokhe peakuje.




bojuu orpoen

Teopuja:

e jeuuuine 6ojHe OTPOBE W HLUXOBA CBOjCTRA;

e Onuie AejcTo HOJHUX OTPOBaA Ha Apyre
marepuje:

e pa3iMKyje XeMUjCKe npolece Npuinkom

AeTekumje, naeHTudguKaluje 1 IeKoHTaMHHALM]e;

® HaBE/IE TOKCHMETPHUHHA cBOjeTBa DOJHUX OTPOBA

e OIULIE MPUMEHY CPEACTBA U HAUMHE 3alITHTE,
Ka0 M Ha4MH npyskarba npee nomohu
KOHTAMHHUPaHUM JIMLIUMA.

Teopuja:

e bojuu otposu. Gusznuka u
xemMujcka ceojeria. Jlejerso Ha
JIpyre matepuje;

e XEeMHJCKH MPOLECH MpH
JIeTeKUM]H, uaeHTH(GUKALHIH 1
,ElCI{O}IT‘dMHHaLLHjH:

e TokcHMeTpuyHa cBojeTBa 00jHUX
otposa. Cpezacrsa M HAUWH
sawrure. [Tpea nomoh
KOHTaMHHHUPAHWUM JIHLHMA.

Hacraga y 610Ky

Hacrasa vy faoky:
e [IpHKaye aHalu3y OCHOBHUX KapakTepHCTHKA

POM3BO/ILE Y HHIYCTPUjH MOJHMeEpa;

e BpIIM aHANIM3Y MOCTYynaKa Jo0ujama XeMujcku
YUMCTUX CYNCTAHLM;

e W3paja npenapara no u3oopy;

e OTKJIakha Y3POKE OMACHOCTH Y NMOrOHUMA U
naboparopujama;

e CIIPOBO/IM Mepe 3aLUTHTE Ha Pajy M 3aliTuTe
WHUBOTHE CPE/INHE.

Hacraga v 0.10Ky:

e OcHOBHE KapaKTepucTHKE
MPOH3BO/IbE Y MHAYCTPH]H
rnoJinMepa:

e [IpousBoaHu nporpaMu y
MHJYCTPH]H NOIMMeEpa;

o JloOMjare XeMHjCKH YHCTHX
cyncranuu. M3pana xemujeknx
npenapara 1o u3dopy:

o Y3poluu M BPCTE 0TIACHOCTH Y
rnoroHuma u aboparopujaMa y
MHJLYCTPH]H MOIHMepa;

e CripoBohetbe Mepa 3aTHTe Ha
pajsy M 3alTHTE JKHBOTHE CPEANHE;

e [loroncke aHanuse npu
MPOH3BO/LH:H W TIPEpajiv NoauMepa.

YIIYTCTBO 3A JHHAKTHYKO-METOJHYKO OCTBAPUBAILE ITPOTPAMA

Ha MOYETKY CBAKE TEME YUCHHMKE YII03HATH Ca UWI/BEBMMA U UCXOAMMA, TTAHOMPaia 1 HAaYMHKUMA OLCHHBaLA.

[Npeamer ce peanusyje Kpo3 TeopujcKy HacTaBy W BexOe y YUMOHMLM, CHELMjallH30BaHO] YUHOHMLM, XeMHjcKo] labopaTopHju.
[lpunukom ocTBapuBara nporpama BexOH ofle/betbe ce e Ha rpyne 1o 15 yuenuka. [lpenopyka y opranusaiuju HacTase je aa ce

1o Hejle/baMa peajinsyje Tpoyac TeOpHjcke HacTape, 0JIHOCHO Tpouac BexkOu. [penopyuenu 6poj yacosa no Temama je cnenehm:
o Xemujcku 3akouu (6+9 yacopa)




e CrexHOMeTpHjCKH rpopadyHu Ha ocHoBy (opmyia (6+9 vacosa)

e Crpykrypa aroma (3+6 yacosa)

o Xemujcke Bese (6+3 vaca)

e Jlucnepsnu cucremu (6+6 yacosa)

o Knacudukaimja Heopranckmx jeiniberba (6+6 yacosa)

e M3pauyHaBarbe Ha OCHOBY je/iHAYMHA XeMMjCKUX peakimja (343 vaca)
e Xemujcke peakinje (6+3 uaca)

o OKcHa0-petyKIUMOHK nipotiecH (4+3 yaca)

e Meranu (npsa, ipyra v TpuHaecta rpyna Iepuoanor cucrema enemenara) (946 uacosa)
e Bojonux, kuceonuk, Boja (3+3 uaca)

e Uerpraecra rpyna IlepuoaHor cuctema enemenara (343 vaca)

e [letnaecra rpyna Iepuoanor cucrema enemenara (3+3uaca)

e [llecnaecra rpyna Ilepuoanor cuctema enemenara (3+3 yaca)

e Cenamuaecta rpyna Ilepuoanor cuerema enemenara (3+3 vaca)

o [Ipenasnu enementy (4+3 uaca)

e Yrs0B00HKLHM (9+9 yacora)

e OpraHcka jeumetba ca knceoHukoM (10+15 uacopa)

e OpraHcka jeaumsetba ca azotoM (3+3 vaca)

e bojHu oTposw (3 uaca)

e Hacraga y 6noky (60 uacoga)

[Tpunnkom peanusaimje TemMa OCIOHHTH CE HA MPE/I3HaMmba yueHHKa U3 Texuuuka gusuke. [lpenopyka je 1a ce npuankom ocTBap1Barba
nporpama uspabyjy 3amaum koju he ce npuMemMBaTH y TNPAaKTHYHO] HACTaBM M CTPYuHUM mnpeameruma. Mucucrtupatn Ha
CHCTEMATHYHOCTH M MPUMEHH CTEYEHNX 3HAMA Y MPAKCH.

3a camocTtanne BexOe yueHuka notpedHO je NPUNpeMUTH anaparype U nposepy 3Hamwa yuenuuka. [lpeuor rema camoctanuux BemxOH
je cnenehn:

Illemarcku npukas xemujcke naboparopuje;

[MpuKkas eHepreTcKux HUBOM, NOJAHUBOU U aTOMcKe opbuTane;
[Tposepa peakTHBHOCT MeTana y ojHocy Ha wberos nojowxaj y INCE;
[Tposepa cBojcTaBa cycrneH3uja u emyinsuja;

Jlobujame conmu 1 UCNUTHBAKE lUXOBUX CBOjCTABA;

[Tposepa crojcTBa MarHesMjyma u Kaiuujyma;

[TpoBepa cBojcTBa BO/E KAO 110JapHOI pacTBapa4a;

[Mpukas ceojerasa Gakpa, cpebpa M LIMHKA M HUXOBE PEaKTUBHOCTH]
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9. [lposepa cBojeTBa ajnKaHa, ajlKeHa, AJIKMHA W apeHa W HbUXOBE PeaKTHBHOCTH;
10. [Npukas paznuke peaykyjyhux u Hepeaykyjyhux MmoHocaxapu/e;

11. TlpoBepa Tanoxerme npoTeHHa;

12. HanpaBu KOMMjyTepcKy npesenTaiujy orneaa.

M3bop mertona n obnuka paja 3a ceaky Temy ojapelyje HacTaBHMK y 3aBUCHOCTHM OJ1 HACTABHMX cajpikaja, criocobHOCTH M noTpeda
YHEHHKA, MaTepujanHux u apyrux yeaoea. Kopucrurn sepbante mMeroje (MeToa yCMEHOI M3fararba M AMjanolika MeToja). MeTojie
JAEMOHCTpaLMje, TeKCTyalHo-uiycTpaTuBHe metoge. Ilpeanokenn oGanum paja cy QpodTannu, paa y rpynu, paj y napy,
MHAWBHIYAIHA pal.

YIIYTCTBO 3A ®OPMATHBHO H CYMATHUBHO OLHEILHBAILE YUEHHKA

Y HacTaBM OpHMjEHTHCAHO] Ka J0CTH3aMy MCXOJA Mpate ce W BPEAHYjy Mpollec HacTaBe M yuewa, nocturuyha yuenuka (nmpoaykru
yuerba) u corcTBeny pai. HactaBuuk Tpeba KOHTHHYMpPAHO [a NpaTH HAMpeak YYeHHKa, KOjU ce Oriela y HauMHy Ha KOjH YUeHHLH
NapTULUMIMPA]Y, KAKO MPUKYIUBAJY NOJATKE, KAKO apryMeHTYjy. eBalyupajy. JokymenTyjy uti. Jla Ou BpeaHopatbe 6110 00jeKTHBHO
Hy hyHKuMjH yuerba, TOTPeGHO je YCKIaAuTH HMBOE HCX0/1a 1 HAYHHE OLIEHHBAA.

CyMaTHBHO OLIeHMBatbe je BpeaHoBatbe nocturiyha yueHuka Ha kpajy cBake peaiansopane teme. CymMaTuUBHE oLeHe ce 100Hjajy u3
KOHTPOITHUX WM MUCMEHHUX PA/IOBA. TECTOBA, YCMEHOI HCITUTHBAbA, CAMOCTATTHUX MM MPYITHUX Paj0Ba YUeHHKA.

V (opmartuBHOM Bpe/iHOBatbY HAcTaBHWK Oy Tpebalio ja NpOMOBMILE PPYIHK H]allor, Jla KOPUCTH NUTatba 1a Ou reHepucao rnojarke
u3 haukux ujeja, anu M 1a nomorHe pa3eoj haukux uaeja, aaje yueHuuuma nopparse nHdopmaumje, a nopparie nndopmatuje jodujexe
0/l YYEHHMKa KOPMCTH [a NpWiaroju nojyuasame, oxpabpyje yueHuke aa ouewyjy ksaaurer csor pana. MsGop muerpymenTa 3a
(opMaTUBHO BPEIHOBALE 3aBUCH O/l BPCTE aKTHBHOCTH KOja ce BpejIHyje.



1. OCTBAPHBAIbA OGPA30BHO-BACITMTHOI' PAJIA - OBJIMIIHA H TPAJAILE

Hasue npeamera: TEXHUYKO HPTABE CA MAIIMHCKHUM EJIEMEHTHMA

HACTABA
PA3PE]] Teopujcka BexcGe IpakTiuna Hacrapa y [TPAKCA YKYITHO
HacTaBa HacTaBa 610Ky
I 0 66 0 0 0 66

Hanomena: y Tabenn je npukasan rojuuesn (JoH/ 4acoBa 3a cBaku 00JIHK pana

2. ILJBEBH YYEIbA:

3. HASUB U TPAJAILE MOJYJIA ITIPEJAMETA

OcnocobrbaBare yHeHHKA 3a CaMOCTATHY H3PaLy M aHalu3y TEXHUUKOT LPTeXa, AeTaka M jeJIHOCTABHUUX npeaMeTa;
Jla camocTanio u3paan upTex y npojexunjama nomohy KoMijytepekor nporpaMa 3a TeXHHUKO LPTabe:

Jla paznukyje nojeny u KOHCTPYKLMje MalIMHCKHUX eneMeHara;
Bacnurapaibe 3a XymaHe M 3/1paBe 0/HOCE MpeMa pajy, pajHoj U JKUBOTHO] CPEIAHHH.

Paspen:
Pen.op HA3KMB MOJIVJIA Tpajarse MoJ1yJia (4AaCOBH)
1. TexHnuko upTame 26
2. Mapanarexnuuxor uprexka nomohy pauyHapa 14
3. Malu1HCeKH eJeMeHTH 26




HA3UB MOJIVJIA

HMCXOJIU

[lo 3aBplueTKy MoayJa yueHHK he OUTH y cTamy aa:

[MPETTOPYYEHHW CAIPXKAJ / KIbVUHH
ITOJMOBH CAJIPKAJA

TexHuuKo uprame

e KJ1acu(HKyje TEeXHHUKE LpTexe

e 3Ha hopMaTe TEXHHUKNX LpTEkKa

e MpUMEJbYje pasMepe M THNOBE JIMHK]A Ha
TEXHHYKOM LIPTEKY

e pasBHje U KOHCTPYHILE reoMeTpHjcKa Tena

e Ypaiu rpaduuKK pajy 3a1aToj pasmepH,
OPTOTOHAHO] TPOjeKIHjH

L] KOTHpEI 3aaTu npeaMer

e Bpcre Texnuukor upreska,

e DopMaTH TEXHHUUKOT LIPTEKA

e Pa3smepa TexHUUKOr LpTEXKA:

e Jlesbetbe 1y#H Ha jeJHAaKe Ae0Be

e TUoBM nuHMja;

e JleG/bMHA TMHHK]A, 3ar1aB/be TEXHHYKOT
LPTEMaZ

PazBujame 1 KOHCTPYKIIHja MpeKe
FEOMETPHJCKHX TEna: KOLKa, KBa}lap._.
npuiMa, NHpaMHiaa 1 Kyna;
Koncrpykiuja reomerpujekux gurypa
(NpOCTHX W CNOMKEHHX):

Bpcre npojuumpaisa;

Besa usmely koce u oprorouanue
npojexumje;

[MpojekToBarse Tauke, AyHKH U paBHUX
reOMeTPHjCKHUX CIIHKA;

[TpojekToBaise reOMeTPUjCKHUX Tena;
OpTroroHanHo npojekToBarse, noriein u
HUXOB pacnopes;

Kortupaise;

Koca npojekunja.

M3paja rexHuukor uprexa nomohy
pauyHapa

© 13pajii TEXHHYKH LPTEK Y3 MPUMEHY padyHapa

Co(rreepcky nakeT 3a TEXHUYKO LPTarbe
Hapenbe 3a uprame npuMHTHEA;

Bpcre nnuja;

Moaunkopame OCHOBHHX NPUMHTHBA
(TpuMoBaiLe, eKcTeH3uja, obapare 1
3ao0/paBarke MBHIA M Mpenasa,
nomeparse, poTHparme, Konupare, ocHa
cuMeTpHja, 100ujare napaneaHux u
KOHUEHTPHYHHUX KOHTYpPa, MAaTPHUHU
pacriopen);

e Paj y ciojeBuma:




e [lIpadupase;

e M3pana u ymerame 610Ko0Ba;

o KoTupare TEXHHUKHX LIpTEsKa;

e [Ipunpema napamerapa 3a wramnaie;

e M3pana TeXHUUKHX LIPTEKA KOHKPETHHX
enemenara, nomohy pauynapa.

MaiMHCKH eNneMeHTH e KnacH(uKyje MalinHCKe eNeMeHTe e [lojam ¥ Mojiena MamMHCKUX eneMeHara;

e 00jacHH (pyHKIIM]e MaLIMHCKHUX eneMeHaTa ¢ EnemenTtH HepasiBojuse Bese;

e EnemenTu pasiBojuse pese:

e EieMenTH enacTuune Bese;

e EfleMeHTH KpYKHOT KpeTarsa;

e EnlemenTH 3a npeHoc cHare;

o EniemenTH 3a Tpancnopt quiyna;

e [llemarcko npukasmparme LeBHe
apmarype;

e AHaM3a LEMe TEXHOJIOWKHX [IPOLeca;

e Marepujanu 3a nocTpojere XeMHjcke
UHYCTPH]E.

YIOYTCTBO 3A JUJAKTHYKO-METO/JHYKO OCTBAPUBAILE ITPOI'PAMA

Ha NOYETKY CBAKOI MOJY/1a YHCHHKE YIIO3HATH Ca UH/BCBUMA H HCXOJKMMAa HACcTaBe, OJIHOCHO YYeH:a, MNJIaHOM paja H Ha4HHHMA
OUCHHBaH:A.

[Mpeamer ce peanusyje kpo3 pexxde y YUHHOHULM, crielnjanuzoBano] yunonuun. [Tpunukom octeapuBama nporpama ojle/berse ce Jeiu
Ha rpyne a0 15 yyenuka.
VY ToKy peanusaluje Moay/1a OCIOHUTH Ce Ha Npea3Hakba yYeHUKa U3 TEXHHUKOT U MHopMaTHKa M MaTemaTuke, HactaBuuk npunpema

notpedHe enemMeHTe 3a BexkOy, IeMOHCTPUpA paji Ha paJHOM MECTY Ha, MpaTH pajl yueHHKa Ha paJiHOM MECTY W YKasyje Ha rpeiike npm
pany. Panne 3ajaTke Be3MBATH 38 KOHKPETHY BEKOY.

[Mpuaukom peanusaumje moayna Texunuro uprame yueHuuyn Tpeda J1a ypaje ABa NpojeKTHA 3a/aTaKa:
1. Pazeuje n KOHCTpyHLIE reoMeTpujcka Tela (HIp. KOHCTPYKLM]a Mpelke reoMeTPHjCKUX Tesla: Kollka, KBajaap, NpusMa, nupamMuia u
Kyna).
2. M3pana rpaduukor paa y 3aa1atoj pasMepH, OPTOroHaIHOj NpojeKuMju (HIp. u3paja u yMeTare 010KoBa).



[Mpunukom peanusaumje moayna MamuHeKH ejleMeHTH yueHULM Tpeba j1a ypajie /1Ba NpojeKTHa 3a/aTaKa:
1. Mojienupatse jeiHOI HeCTaHAapAHOT MALLIMHCKOT efleMeHTa (HIp. O/JIMBKa).
2. Mojaenuparse 3a/aTor anara ckiona 3a 1001jare o/UIMBKa KOjH cajipiu: BHjKe, KyhuiuTe, poTallMony MailiMHCKN eleMeHT, Wi
HEKM JIpYrH MalllMHCKH CTaHap/IHH MIIH HECTAHAAPAHHN EEMEHT,

V okBUpY npojeKkTHUX 3ajataka norpebHO je reHepucatv M TEXHUUKY AOKYMEHTalM]y (CKIOnHM LpTe:x v Oap jejadn pajiHOHHYKH
LpTEeH).

M30op metona u obauka paaa 3a cBakn Moyl oapehyje HacTaBHMK y 3aBHCHOCTH 0J1 HACTABHMX cajpikaja, cnocobHOCTH W noTpeda
ydeHHKa, MaTepujaniux u apyrux yenosa. Kopucturn BepOanne metose (MeToia yCMEHOr M3liaramba v JIMjanolika MeTosia), MeTojie
A€MOHCTpaLHje, TeKCTyalnHO-UIyCTpaTHBHE METO/Ie, MeTo/ie TIPojeKTHHUX 3aaaraka. [Ipeanoxenn obanumn pana cy gppouranuu, pajy y
rpYNH, paj y napy, HHIMBH/YAIHH pajl.

YKOAHKO ce nporpaM peajusyje no ayaaHom mojeay notpedHo je 1a WKoaa W MocioiaBall IeTabHo HCNIaH|pajy i YTBPAE MecTo
M HauWH peaiu3aluje MCXojda. U yHecy WX y MiaH peaiusauuje yuera Kpos paa. [lpemopyka je na ce yuewe Kpo3 paj pealusyje
MPMMEHOM CaBPEMEHE pauyHapcKke ofnpeMe M oAropapajyhux KoMnjyTepekux nporpama.

YII¥YTCTBO 3A ®OPMATHBHO U CYMATHBHO OHEHLUBAILE YUEHHKA

Y HacTaBM OPMJEHTHCAHO] Ka J0CTH3AkY MCXOJA Mparte ce W BPEe/HYjy MPOLECHA CTaBe M Yuera, nocTuruyha yuenuka (npoaykru
yuea) M concTBeHu paj. HactaBHuk Tpeba KOHTHHYHPAHO Ja NpaTH Hanpeaak YYeHHKa, KOjH ce orjiefla y HauMHY Ha KOjH YUeHHIIH
NapTHLMITNPa]Y, KAKO NPUKYIBA]Y NOJATKE, KAKO apryMeHTYjy, eBaiyupajy, 10KymeHTyjy uri. [la 6u BpeaHoBatme 6110 00jeKTHBHO
M Y (pYHKLUHMjHYUeHa, MOTPeGHO je YCKIaAuTH HHBOE HCXO0/1a H HAUMHE OLieHhHBaba.

CymaTuBHO OLEH:NBaIbe je BpeaHoBabe nocturayha yuennka Ha kpajy csaxe peanusopane teme. CymaTuBHe olete ce jodujajy u3
KOHTPOITHHUX MIIH MUCMEHNUX PajIOBa, TECTOBA, YCMEHOT UCIIMTHBAA, CAMOCTATHHX W/IH FPYITHUX PajioBa yUeHHKa.

V (opMaTHBHOM BpeHOBabY HACTABHUK OM Tpedaso Ja MPoOMOBMIIE FPYITHU MJANION, 18 KOPUCTH nuTama aa Ou reHepucao nojgarke
13 haukux uaeja, anu 1 1a nomorue pa3soj haukux naeja. 1a je yueHuunma nospatie nHgopmatimije, a noppatie nupopmatuje 1odujeHe
0/l yYEHHKA KOPHUCTH Ja NPUIArojd nojydaBarse, oxpadpyje yueHHKe 1a oueibyjy KBaaurer cBor paga. M3bop uucrpymenra 3a
(hopMaTHBHO Bpe/IHOBAILE 3aBUCH OJ1 BPCTE aKTHBHOCTH KOja ce BpejHyje.

M360p uncrpymenTa 3a GopMaTHBHO BPEAHOBAILE 3aBUCH 0/1 BPCTE aKTUBHOCTH Koja ce Bpeanyje. Kana je y nutamy uspana npojekrHor
3ajlaTka MOKE Ce MPUMEHUTH . HeK fueta” y K0joj ¢y npuKasaHd HMBOM MOCTUrHyRa yueHMKa ca nokasaTe/bMMa MCMyHeHOCTH, a
HactaBHUK TpeDa 1a 03HaYM NOKA3aTe/b KOjU 0AroBapa noHalamy Y4eHHKa.

YK0HMKO ce nporpaM peajinsyje no AyaaHoM MoJAeTy HACTABHUK/MHCTPYKTOP NPOBEpaBa /1a /i je nocao4asaly 38pLiHo npoLeHy
PH3MKA HA PaJHOM MECTY Ha KOME pajie MiIaji U 1a JIK je U3Beo YBOAHY 00yKy miaaanx o Oe30eHOCTH M 3/1paBiby Ha pajy.



Hasue npeavera:

["oanuimn gous yacosa:
Pazpen:

[lnmern yuema:

| TEXHMYKA ®U3UKA

TeopHja: 66 Bexoe: 0

npea

[MpakTHYHa HAcTaBa: 0

Os10K Hacrasa: ()

— PasBujame (pyHKUHOHATHE MUCMEHOCTH - PUPOJIHO-HAYYHE M TeXHUUKE;
— CrHuaibe 3Hama 0 OCHOBHUM (DU3MUYKHM NojaBamMa 3HauajHUM 3a CTPYKY H PasyMeBamhe OCHOBHHUX

[t)HBH'-lKHX 3aKOHal

|— Pa3zBujarbe TOTHUKOT ¥ ancTpakTHOT MUILBEH:A W KPUTHUYKOT CTABA Y MULIILEIbY:
'— PazBujamse cBECTH 0 3HAUajy eKcrepuMeHTa Npu YNo3Hapaty, pasyMeBaby H MpoBepaBay

[bPI.'}H'-IKPIX FAKOHHUTOCTH!

— Cruuame cnocofHOCTH 3a youasate, (JOPMYJIHCatbe U PELIaBabe jeIHOCTaBHU]UX npobiema;
'— Cxparame 3Hauaja (pu3MKe 33 TeXHUKY W NPUPOJIHE HAayKe:

— Pa3sBujare ciocoGHOCTH W BELITHHA 3@ NPUMEHY 3HAIba U3 PU3HKE Y CTPYLIH]

— Cruuame 3Hama 0 NPUPOAHHM pecypcrMa, HHX0BO] OFPaHHYEHOCTH H OJPIKUBOM KopHiihemy:
'— Passujame npaBuaHOr 0JIHOCA YUEHHKA NpeMa 3aliTHTH, 0OHOBH M yHanpehemwy kuBoTHe

cpeauHe:;

= CTHLlaH:e OCHOBHHX Ca3Haklbd O NPOUECHMA H ITPOH3BOAHMA PA3IHYHTHX TBXHDHDFHjﬂ;

Pa3Bujame pajiHMX HABMKA W 0/IFOBOPHOCTH.

TEMA

HCXOIH
I'lo 3appiuerky Teme yuenuk fie OuTH v cramwy na:

TTPETTOPYYEHW CAIPAKAIA /
KIbYYHH INMOJMOBHU CAJIPAAIJA

VBoay (pusmky

¢ oDjacHM 3Hauaj PpusnKe Kao GyHaaMeHTalIHe HayKe U
H-EHY BE3Y €a NPUPOJHUM W TEXHHUKWM HayKama

e HaBejle OCHOBHE (DU3MUKE BEJIMYUHE H HhHXOBE MEpHe
jennHuile M objacHm Kako ce odujajy jeitnHunLe
M3BEJICHUX (PU3HYKNX BEIMYHHA

e pPa3iKyje cKanapHe U BEKTOPCKE BEIHYHHE

e Ousnka — pyHjaMeHTalIHa NpUpoHa
HayKa

o DusnuKe BEIMUHHE H HUXOBE
jeauHuue

o CkanapHe M BEKTOPCKE BETUUYHMHE

Kunemarnka

e euHKIIE NOjMOBE pedepeHTHH CHCTEM, TTyTakba,
npehenu nyT, marepujanna Tauka

e paziMKyje U KOPUCTH nojMoBe Op3uHe W yOp3ama

® pasjMKyje PaBHOMEPHO M paBHOMEPHO YOp3aHo
NPaBOJIMHHJCKO KpPeTare U IPUMEtbYje 3aKoHe

_ KpeTama y je/IHOCTABHH]HM Npuvepuva

e Pedepenthn cuctem
o [logena kperamba
Cpentba n TpeHyTHa
Op3uHa
e PaBHOMEPHO NPABOIMHH]CKO KPETarhe




u3Bejie nadoparopujeky BekOy, NPaguiIHO U
Ge30e/1HO pyKyje HACTaBHUM CPeICTBUMA, H3BPLIH
norpedHe npopayyHe W H3pauyHa rpetuke npu
Mepetby

e YOpzame. PasnomepHo npoMe/bHBO
MPaBOJMHHJCKO KpeTame

Jnnamuka

paziMKyje nojMoBe Mace, Cuile M UMryJca

objacHu cuia Kao y3pok Aeopmaliuje Tena u
paziuKyje paznuuute Bpete aeopmaimja

OfUILe YJIOTY eacTHUHe cuiie npu aedopManmju teaa
(opmynutie n npumerbyje thyrHose 3aKoHe
pasiuKyje Macy 0j1 TeXKHHe Tesa

OITHIIIE YJIOTY CHIIE TPeHa

pasiiKyje MojMOBe paja, eHepruje v CHare U lHXOBY
mehycobuny Besy

OMUILE 3aKOH O/IpKatba MEXaHHuKe eHepruje u
FErOBY NPUMEHY MPH PelliaBatby jeIHOCTABHUX
npobnema

ofjacHu npUMeHy 3aKoHa AMHAMUKE Y TeXHULH
Hase/1e 0cOOMHE rPaBUTALIHOHE CHIIE W HheH YTHLA] Ha
KpeTare Tena

u3Beje nadopatopujcky BekOy, NPaguiHO U
Oe30eHO pYKyje HaCTaBHUM CPEICTBUMA, U3BPLUIM
notpedue npopadyHe u uspauyHa

IpeLKe Mpu Mepetby

o OcHOBHE AMHAMMYKE BeJMUMHE: Maca,
CHAA M UMNYJIC

e Bpcre nepopmanmja: caBujatbe,
ucTesame, Top3uja

o [Ipeu HbyTHOB 3aKOH — 3aKOH HHEpPLH]je

o JIpyri tbyTHOB 3aKOH — OCHOBHH 3aKOH
JIMHAMHKE

o Tpehu HbyTHOB 3aK0oH — 3aKkoH akuuje u
peaxumje

e ['paBuTanrona cuna

e Texuna Tena

e Enactuuna cuna

e Cuna tpemwa

e Paj, cuara, MexaHnuka enepruja

e 3aKOH 0/IpiKatba MEeXaHHYKe eHepruje

Kpy3KkHo 1 poTainoHo
KpeTate

AeMHMLIE LeHTpUIIeTaNHO yOp3ame

pasiiMKyje nojMose nepuoa U pexBeHLnja, yraoHa
Op3uHa 1 yraoHo yopsame

CXBATH LIEHTPHUIIETAIHY W LEHTPH(YTAIHY CHIY,
MOMEHT CHJIE, MOMEHT HHEpLIMje U MOMEHT MMITyJIca
M HABEJE HEKE jeIHOCTABHE MPUMEPE HHXOBE
npuMeHe

e Llentpuneranto yopsamwe

e Yraona Op3uHa u yraoHo yopsamse

o lleHTpHneTanna u LueHTpUpyranHa
cHia

 MOMEHT cuile, MOMEHT UMITyJca U
MOMEHT MHeplIHje

TepmoanHamuka

pasiMKyje nojMoBe YHYTpaLltka eHepruja u
KOJIMYHHA TOIIIOTE

AeuHHILIE TEPMOAUHAMUUKE MTPHHLIMNE
objacHu nojam Koe(MLMjeHTa KOPMCHOT JigjcTBa

o YHyTpauba eHepruja u Tonjiora
o [ u Il npuHUMN TepMOHHAMHKE
¢ Kopuuujeur kopucHor aejerpa




EﬂeKTpH'—IHO H MartHeTHo
noJee

YIOYTCTBO 3A JUIAKTHYKO-METOJHYKO OCTBAPUBAIGE ITPOTPAMA

e o0jacHM nojam HaeleKTpucarba u HaYMHe
HaeleKTpucapama Tena

e o0jacHn Kyi0HOB 3aK0H

e OMUIIE KaKo HAacTaje jeAHOCMepHa CTpyja U BENHYHHE
KOjHMa ce ornucyje

e onuille 0COOMHE MArHETHOT NO/ba CTANHUX MarHeTa u
MarHeTHOT NoJba eNeKTPHYHE CTpYyje

e pa3nMKyje nojam MarHeTHor (uIyKca, nojaBy
€/IeKTPOMArHeTHe HHAYKIH]E U IeHY NPUMEHY

e OMHIIE CBOjCTBA HAM3MEHHUHE CTPYje U MeTo/1e
3aCTHTE OJ1 CTPYjHOT yaapa

e 13Beae sabopaTtopHjcKy BekOy, MPaBUIHO U
Ge3be/tHO pyKyje HACTaBHUM CPe/ICTBUMA, W3BPIIH
norpedHe npopavyHe U U3pauyHa rpeLike npu

MEPEHLY — S .

o Haenexrpucapaibe Tena.
Kynonos 3akon

e JelHOCMEpHA eNeKTpUYHA CTpyja.
OMOB 3aK0H

e MarheTHo nosse.
MarHeTHa MHAYKIIHja U MarHeTHH
(hayke

e EjlekTpoMarteTHa HHAYKLMja U HbeHa
npumMeHa

e Hausmenuuna crpyja. Edpexrupne
BPEAHOCTH CTPYj€ W HAMOHA,

Ha NOYCTKY CBAKE TCMC YUCHHKE YNO3HATH Ca UH/BCBHMA H HCXOAHUMA, NJaHoMpana i HaYHHHUMaA OLUCH-HBaHLA.

[Tpeamer ce peanusyje Kpo3 TEOPUJCKY HACTABY Y YUMOHMLM W cneuujannsoBanoj yuumonuuu. [Mpuaukom octeapueama nporpama

ojlesbetse ce He aenun. [lpenopyka y opraHmsalujn HacTaBe je 1o Hejesbama peanusyje asouac Teopujeke nacrase. [penopyuenn 6poj

yacopa 1o temama je cieaehu:
e Yeoay dusuxy (2)

Kunemaruka (12)

Juuamuka (16)

KpyskHo u poraunono kperarse (10)
Tepmoannamuka (8)
Enextpuuno u maruetHo nojse (18)

[Tpunnkom peanusaiiije TemMa OCIOHHTH Ce Ha Npeji3Hama yueHuKa U3 xemuje. [penopyka je i1a ce npUIMKOM 0CTBapHBaba nporpama
uspahyjy 3azaiu koju he ce npuMerHBAaTH y NMPakTHYHO] HACTABH M CTPYYHUM NpeaMeTuma. MHCHCTHPATH HA CHCTEMAaTHUHOCTH U
MPUMEHH CTEYEHHX 3Haka y npakcH. MHCHETHPATH Ha CUCTEMATHYHOCTH M NIPUMEHH CTEUEHHX 3HaHa Y TPaKCcH.
3a camocTaliHe BexOe yueHHka noTpefHo je NpUIpeMUTH anaparype 1 npoBepy 3Hamba yueHuuka, [Ipemior rema caMmocTanHux Bexou
je cnenehu:

1. TpoBepa KHHEMATHUKKX 3aKOHA NPABOIMHK]CKOT KpeTamba nomMoly KoIMIa, IMHaMOMEeTpa U Terosa.

2. llpoBepa 3aKoHa paBHOMEPHOT U paBHOMEpHO yGp3aHor KpeTatba noMolly ATBY/10Be MallnHe.



3. Mepeme cuie nomohy auHamomerpa.

4. llposepa apyror IbytHoBor 3akoHa nomohy Koiuia, AMHAMOMETpa U Teroea.
5. JlemoHcTpaija potaiMoHor kperara nomohy OdepbdexoBor Touka.

6. JlemoHcTpaliMja pa3inuuTHX MexXaHu3ama rpeHoca TorioTe.
7. JlemoHcTpaliMja nocTyrnaka 3a HaelleKTpycasarse Tena.
8. Ussohemwe Epcrenosor orsena.
9. JlemoHcTpaliifja enekTpomMarieTHe HAyKIHje.
10. Tlposepa OMOBOT 3aK0Ha 3a KOJIO jeIHOCMEpPHE CTpYje.

M30op metona u obanka paaa 3a ceaky Temy ojpeljyje HACTABHMK Y 3aBUCHOCTH O]l HACTABHWX cajpikaja, crocoOHOCTH W notpeba
yueHHKa, MatepHjantux u apyrux ycnoea. Kopucruti Bepbante MeTosie (MeTola yCMEHOT W3farama v IMjaloliKa MeTo/a), MeTosie
JIeMOHCTpaluje, TeKCTyanHo-uayctpatueHe metoae. Ilpeanosenu obnuuyn pajga cy (poHTanHwu, paja y rpynu, paja y napy,
MHIAMBHILYANHU pal,

YII¥YTCTBO 3A ®OPMATHBHO U CYMATHBHO OHELHUBAILE YUEHHKA

Y HacTaBH OPHjEHTHCAHO] Ka JOCTH3akby MCXOJa NpaTe ce M BPeJHYjy NpoLec HACTaBe M yuesa, nocTuriyha yuenuka (NpoaykTH
yuema) u concTeeHd pai. HacraBHuk Tpeba KOHTHHYMPaHO Jia NpaTH Hanpeaak YUeHMKa, KOju Ce Oorfiefia y HaYWHY Ha KOjH YYEeHHLH
NapTHLMITHPA]Y, KAKO MPUKYIBA]Y MOJATKE, KAKO apryMeHTYjy, eBalyupajy, A0KyMeHTYjy nuria. Jla Ou epeaHoBambe 6110 00jeKTHBHO
MV (DYHKLIH]M yuera, NOTpedHO je YCKIaJnTH HUBOE HCXO0/1a U HAYMHE OLIeH:NBAbA.

CyMaTHBHO OlICH:HMBaLE je BpeHOBamke nocturyha yueHnka Ha kpajy cBake peannsoBaHe Teme. CymaruBHe oneHe ce jpodujajy m3
KOHTPOTHHX WMIIM MUCMEHUX PajioBa, TECTOBA, YCMEHOT HCMIUTHBAA, CAMOCTAIHUX M/ FPYTTHUX PajoBa YUeHHKa.

Y (opmaTHBHOM BpeHOBaILY HACTABHUK OM Tpedano 1a NpoMOBHIIE FPYITHU JHJANION, 12 KOPUCTH MUTaka 1a OM reHepucao nojarke
13 haukux uzeja, anu u 1a noMorye pa3eoj haukux naeja, naje yuennuuma nospartre nHdopmamje, a nopparHe nupopmalnje 1001jeHe
0/1 Y4EHHKa KOPHCTH Ja NpPUIAroju nojyuarawe, oxpadpyje yueHHKe Ja olemyjy KBanuteT cBor paja. M3bop muctpymenTa 3a
(hopMaTHBHO BpeIHOBAILE 3aBUCH OJ1 BPCTE AKTHBHOCTH KOja ce BpejHyje.



Hasug npeavera:

Toauuibu dona yacopa:
Pazpen:

[lubeBn yuema:

TEXHOJIOI'HJA MPOU3BOJA O INTACTUYHHUX MACA

—  Cruuatbe 3Haka 0 XeMH3MHUMa 06pa303atba nojauMepa;

— CrtpyKType ¥ cBOjCTBa NMOIMMEPA;

: TeopHja: 66 ' Bewobe: 33 ' - npaKfHﬁHé Hacrasa: 0 | G0k nacrasa: 0
| Apyra

—  Cruuame 3Hamka 0 BpcTama, CBOjCTBUMA, MOCTYNumMa Jobujama n ynorpede aepupara

MPUPOIHKX NOAUMEPA;

CrHuame 3Haba 0 100Hjarky NPOU3R0/1a MOJUMEPH3ALIM]OM, TTOITHKOHACH3ALM]OM.

TEMA HCXOIH TMPEIMMOPYYEHW CAJIPIKAIH /
1o 3aBpuieTky Teme yueHHK he OUTH y cTamy aa: KJbYUHH IMOJMOBH CAJIPIKAJA
Teopuja: Teopuja
e lehUHHILIE MT0jaM MAKPOMOJIeKya W noJaumMepa e MakpomoJiekyin
e 00jacHM nojesie noJuMepa npema fnopexny, e [Tonumepu

Makpomonekyiu 1
MoJuMepH

XeMH]CKOM cacTaBy, XeMHjCKMM peakildjaMa 3a
no0Hjarke, CTPYKTYPH W MOHAIIAbY MPHIHKOM

» MoHomepa M peakTaHTH
» [Tonena nonumepa

npuMeHe e Peakiuje oOpa3zoBarba noimMepa
e 00jacHK HacTajarbe nojauMepa
Bewxoe: Bemxbe:

® OJIpeJIN cajipikaj Blare Y MOHOMepY

e 0/Ipe/IN cTerneH HesacuheHocTH MoHOMeEpa

e 071pe/ KucenocT (cn1000/1He MeTaKpHITHE KHCeNnHe
Yy MOHOMEPY METHJIECTPY METAKPUIIHE KHCEIIHHE)

e HCMHTA XeMHjCKa  MEXaHHYKa CBOjCTBA MOJUMepa

® O/Ipe/IU CTereH NoJMMepH3aliHje y nojiumMepuma

® O/Ipe/I MOJIEKYJICKE Mace MoJMMepa 0CMOMETPHjCKH
M MPEKo BUCKOZHOCTH MOIuMepa

o M3BPLIM (PPAKIHOHHUCALE MOTUMEPA PACTBAPALEM W
TANOKEHLEM

® O/IPe/IH CBETJIOCHY MPOMYCT/LUBOCT NOJUMepa

® UCIHUTA MEXAHMUKA CBOJCTBA NOIUMEPA

® HCTIUTA TOMIOTHE NOCTOJAHOCTH NOAUMEpa

e Cazpikaj Bnare y nojaumepy

e Crenen HesacuheHocTH MOHOMeEpa

e Kucenocr

e XeMmHjcka M MEXaHUYKa CBOjCTBA
noauMepa

o Ctenen nonumepuzatmje

e OipehuBame MonEKyICKe Mace
noJmMMepa

e Opakuronucame noaumepa
pacTBapaeM M TaloKemeM

e CpeT/iocHa MponycT/bUBOCT M0JUMepa

e MexaHuuka cBojcTBa noaumepa

e TonioTHa NOCTOjaHOCT nojJumepa




CHHTETHUYKM NONUMEPH

Teopuja:

e HABeJIe BPCTE CHTETHUKMX MOJIMMEPA W HMXOBa
CBOjCcTBa

e o0jacHu nocTynke A00Hjara CHHTETHYKHX
noaumepa

e OMHIIE NOCTYNAK CHHTE3E MoaMMepa
MoJHMepH3alinjoM

e 00jacHH TOK peakiije nojuMepH3almje npexko
c100OAHMX pajiMKaa, jOHCKY MOJHMEpH3aLHjy H
KOTOJIUMEPH3aLH]Y.

® OIHLIE PacT aKTHBHOI MOJIEKYJla [PH CHHTE3H

e 00jacHM MONUMEPH3ALIH]Y ¥ MacH. Y pacTBOpY, y
eMYJI3UjH U CYCNEH3H]H

o jepunmine Gyopetse

e 00jacHH 3Ha4aj NOjMOBA KPHCTATHYHOCT H
amMopHOCT nonuMepa

o jieuHuMIIe MAACTHYHO W €1aCTHYHO MOHALIIAE

e HaBe/Ie CBOjCTBA MOJUMEPA Y PacTBOPY M Y YBPCTOM
CTamby

e e HHLIEe PACTBOP/LMBOCT Y PACTBOPHMA

® pazyMe KOMoJauMepH3aLnjy

e HaBejIe KOju ¢y (haKTope Koju yTHUY Ha cacTan
KOToauMepa

e 00jacHH NOAHATMLIM]Y

e jlehuHMILE peaKiivje noanaanuuje

e HaBejIe MPON3BO/JE NOMUaULH]e

® pasyme CHHTE3Y MoaMMepa nonKoHAEH3aLHjoM

e HaBejle OCHOBHE peakTanTe, (pyHKUHOHANIHE rpyne U
(pyHKUMOHANHOCT

e Ol1HLIe HAaunHe 00pa3oBatba IMHEAPHUX H
YMpesKeHUX 1pou3Bo/ia

e HaBejle peakije Npu NoJAnKOHAeH3aLM]H,
obpasoBaiby 1nojavecrepa u nojHamMmuia

® HABe/Ie YCJI0BE PeakUuje NpyU KOHAeH3aLu|H,
obpasoBaiby 10JMecTapa u nojiHaMmuia

Teopuja:

e CMHTETHYKH NOAHMEPH

e [Tonnmepuzalinja

¢ Ma3ze nonumepusalnja

e Mnuumjanuja

e [Iponarauuja

e Tepmunanmja

s Muuuujaropu

e Muaycrpujekn noctynum
noJIMMepHU3alja

e Peosiolke KapakTepucTHKe nojumepa

e Tepmonnactu 1 ayporniacti

e Kononumepu

¢ Bpcre kononnmepa

e [lonuaauumja

e [lonukoHaeH30BaKE

e OYHKIMOHATHOCT MOHOMEpA Tj.
peakraHara

e OyHKIMOHAIHE rpyne

e JluHeapHu nojaumepu.

e Pasrpanartu nonumepu

o YMpeKeHn noaumepu




Bewxoe:
o j00Hjarbe NOJHCTHPEHa MOCTYNKOM NMoJuMepHu3aliije
y MacH (11eMaTcky npukas)
e 100H]jarbe NoJiMeHa MocTyNKOM MoJuMepH3alimje y
MacH (luemMarcku npukas)
o 100H]jarbe NOJMBHHKI XJIOPH/IA MOCTYKOM
noJuMepu3alnje y cycrneHsujm ( emMaTcku npukas)

Bewxbe:

e JloGujatbe nonuereHa u noiunponeHa
MOCTYMKOM MOJHMEpPH3allkje Y racHoj
(ha3u (1emMaTcKu npukas)

o JloOujatbe nosHeHa nocTynkom
noinMepH3aliije y MacH (iemarcku
npuKas)

e JloGujatbe MONTMBHHUI X0pHAA
NOCTYNKOM NOJIMMEpH3aLuje y
cycrneHsuju ( leMaTcKy npuKas)

JlepuBaTi NpUPOLHNX
rnosiMmepa

Teopuja:
e iepuHmMLIE HUTPATHY LEMYIO3Y, ALUETATHY LETyI03Y
¥ BHCKO3Y

Teopuja:
e Hurtparna uenynosa
e AlleTaTHa 1ey103a

e HABEJIe CBOjCTBA HUTpATHE LeNy103¢e, aleTaTHe e Buckosa
Le1y103€e U BUCKO3e e ["ananur
e 00jacHH HauyMHe 100Mjatba U NPUMEHY HUTpaTHE
LEey03€e U aueTaTHe Lenynose, BUCKo3e
e jiehUHMILE FAANNT - CBOJCTBA, 100H]abe W NPUMEHY
Bewxoe: Bewxbe:

e OJIpe/IN CTEleH aleTHIOBaba alleTaTHe Le/yliose

® 13pajiK LieMy TeXHOOLIKOT NOCTYIKaA 100Hjatba
CHHTETHUKMX BJIaKaHa Ha 0asu aleraTHe Lenysiose u
BUCKO3€

e U3pajiy LieMy TeXHOJOLIKOT MOCTYIKa A00Hjatba
LenodaHa 01 BHCKO3€ MOCTYNKOM Balbakba

e OnpehuBaibe cTeneHa aueTuiIoBatba
aueratHe Leayiose

e TexHonouky nocrynak godujarsa
CHHTETHYKMX Bllakana Ha 0asu
aleTaTHe Leny/io3e U BUCKO3e

o TexHOJIOWKH MOCTYNaK A00ujama
Lejoana o1 BACKO3€ MoCTyIKOM
BaJbatha

[Tponseoamn nonumepusaiimje,
KoToJnMepu3aLuje,
noJnaauLmje u
MOJIMKOH/IEH3aLH]e

Teopuja:
e 00jacHH HauUMH A00Hjarba:

- MOIMETEHA U KOMOoJIMMepa,
- MOJIUMPOTIEHa U KOMoJIMMepa,
= NOJIHCTHPEHA H KOMOJHUMEPa,
- MOJIMBUHHAXIOPHAA M KONIOJTUMEpA,
- NOJIMBUHMAALIETATA,
= MOJIMBUHHWJIAITKOX 014,

Teopuja:
e [lonueren ¥ Konoaumepu
e [ToancTupen u Kononumepu
e [lonunponen u Konoaumepu
o [[0NMBHHUIXAOPH/L H KOTIOZIUMEPH
o [lonueuHunauerar
o [lonuBuHUIANKOXON
o [lonnakpunarn




- nosiMaKkpuiaTa
- noJIMMeTaKkpuiara

 OMUILE CBOJCTBA M NPUMEHY NPOU3BO/A: NOJHETEHA
W KOMoiuMepa, NoiunponeHa u Konoaumepa,
MOIMCTHPEHA U KOMOJIMMEpA, NOIWBUHUIXIOPHA H
KOMonaHuMepa, NoJuBUHKIALIETATa, MONHAKpHIaTa 1
MOIMBUHUAANIKOX0NA, NOJMMETAKpHaTa

e 00jacHu HauuH g00Mjarba:
- NI0JInypeTaHa,
- henonopmanieXuaHUX cMoJIa,
- KapbammIHUX cMoa,
- MEJITAMHHCKHX CMOJ1a H
- EMOKCH cMoJle

® HAaBE/IC CBOjCTBa H IMPHMEHY ]'lOﬂHypETaHL‘KHX,
(perondpopmanaexugHux, KapOaMUIHHUX,
MEJTAMHHCKHX M €MOKCH CMOJia

e [Tonumerakpuiarh
e [lonnyperanu

e ANKHHE cMOJie

e Kapbamuane cmone
e MenamuHcke cMmoe
e Enokcu cmone

Bewxoe:

e [IPaTH U KOHTPOJIMLLE npoliece 10bujatba Npon3Boia
NnoJuMepHU3aLnjom

® [IpaTH W KOHTPOJIMKLLE npouece 100ujarba NpousBoa
KOTOJIMMEPH3aLiijoM

e 1IpaTH W KOHTPOJMLLIE npoliece aobujarba NPoM3Boa
MOJIHAAULMOM

e [IpaTH W KOHTPOJIKLLE npolece 100ujarba Npou3Boia
0JIMKOH IeH3aLI1]jOM

Bewxbe:

e [losumepuzanuja

e Konoaumepusauuja
e [loamaanumja

e [losmkonaensauuja




I[Tomohe cHpoBuHe (aINTHRH)
3a jl00Mjarbe NpoM3BO/a 0/l
IMJIaCTHYHHX Maca

e jiepunMIIE MOjaM OMeKIIHBaya

e HaBe/le BPCTe OMeKLInBa4a

e OMHILE IENIOBaE OMEeKIIHBaYa

e nedunmniie crabunusarope

e HaBe/le BpcTe cTabuaunsaropa

e OMHILIE eNoBakbe cTabunuzaropa

e fiehunmIIe Cpe/ICTBA MPOTHR CTApetha

® OMHLLIE JENOBaE CPEICTaBa NMPOTHUB CTaApebha
e HaBe/le BPCTE CPeICTaBa MPOTHB CTapetba
e 00jacHu nojam Goje M NUrMeHTa

e HaBejle HauuH ynorpebe Soje

e Hapejle BpcTe Goja

e e UHHMLIE TyHUA

e HaBejie Bpete, 00auK u punohy nyHuna

e OmeKkimuBaum

e Knacudukaiuja omexinmpaua

e Yjlora omekiMpaya

o Crabunusatopu

e Bpcre cTabunuzatopa 1 1bMXoBa yiora
e CpescTpa npoTHB cTapera

eboje

e Bpcre Goja n ynorpeba

o[lyHuna

e Mexanusam e0Batba U BpCTE NyHUIA
e [Ipoecna cpesacrpa

e MoandukaTop *Ku1aBocTH

Bewbe:
e [IPUIIPEMH OMEKLINBade, crabuiusaTope, cpeicTsa
NPOTUB CTapetba, 60je, MUrMeHTe W NyHuIa
e 0/IMepH NOTPeOHY KOJHYHMHY 33 NOCTYNaK
3aMellaBaha CacTojaKa Y MUKCepy:

Bewxbe:
e OMeKIIMBaYn
e Crabunuzaropu
e CpejicTBa NPOTHB CTapetba
o [TurmenTu

[pepana nosumeprux
matepujana

- OMEKLL1Ba4a e [lynuna
- crabunnzaropa
- cpejicTaBa NpoTHB CTapetba
- 00ja u nurmenara
- nyuuia
- MOAM(UKATOPA HKHIABOCTH

® CacTaBy PeLEenpTypy 3a NPOU3BOAL O/ [IACTHYHE
Mace Ha OCHOBY noTpedHe KOJIMUYHHE HaBeJeHOT
cacrasa

e [Ipe3eHTYje NpUMep yTHLaja CBaKor 01 aJAWTHBA KOjH
yJasu y cacTaB pelernType Ha CBOjCTBA NOTOBOT
Npomu3Bo/ia

Teopnja: Teopuija:

® HaBe/le OCHOBE TEOpHje npepaje NoJTMMepHUX
Marepujana y rotoBe npoM3Boje
e HaBe/IE MOCTYIIKE Npepaje

e [Ipepana nonumepa y niaacTuuHe mMace
e TlocTynuum npepajae noJuMepHux
maTepujaia ( eKCTpyauparse,




® HABC/C BPCTE NIACTHYHHUX Maca TepMO(I}OpMHpaI-be H HI[jCKl.lHOIIO
® Onuiue CBO_iCTBa NiacTHYHHUX Maca npecona}be)

L] Cnojcma MacTHYHHUX Maca

[ BPCTG NIacTHYHHX Maca

Bewxoe: Bexoe:
® NIPUITPEMH TIJIACTHUHE Mace 3a UCTTUTHBAE e McnurnBare CBOjCTaBa N1aCTHYHUX
cBOjcTaBa maca
 OJIpe/IM CBOJCTBA NJIACTHUHUX Maca e [Ipunpema niacTHuHKUX Maca
o nipouseee (puam oa LDPE (Ilonneren Hucke
IYCTHHE)

e NIpOM3BE/IE 1IEBH, LpeBa 1 npoduie
e npouseeje PET (nonueren) daame (uujexunoHo
JIYBabE)

YIIYTCTBO 3A JUJAKTHYKO-METO/IHYKO OCTBAPUBAILE IIPOI'PAMA
Ha niouerky cBake TemMe yHeHHKE YIO3HATH ¢a LM/LEBHMA M MCXOAMMA, MJIaHOM Pajla U HAaYHHHMA OLEHLUBAILA.
[Mpenmer ce peanusyje Kpo3 TEOpHjCKy HacTaBy M BeskOe y YUMOHHLM, CHELMjaiu30BaHO] YYMOHMLM M XeMHjckoj naboparopuju.
[Mpuaukom octBapuBarba nporpama sexOu oe/betbe ce aenn Ha rpyne 10 15 yuenuka. [lpenopyka y opraHusanuju Hactage je aa ce
10 Hejle/baMa peajiu3yje ABOYac TEOPHjCKe HacTaBe, OJHOCHO HaU3MeHW4HO jaBouac BexOu. [lpenopyuenn Gpoj yacosa no Temama je
cnenehu:

e Makpomonexyiu u nojumepu (2+1 yac)

e CunreTnuku nonumepu (20+10 vacosa)

o JlepuBaTn npupoHux nojaumepa (8+4 vaca)

e [IpousBoan nonuMepusatmje, KonojauMepHsalmje, noaMaauumje u noaukonaensauuje (16+8 uacoesa)

o [Tomohue cuposune 3a nobujame npoussoaa o4 naactuuHux maca (10+5 vacosa)

e [Ipepana nonumepa y niactuune mace (1045 yacosa)

[Ipunukom peanusaiije Tema OCIOHHTH CE HA Mpej3Haka YYeHHKa W3 Xemuje U Texuuuke (usuke. [lpenopyka je ja ce npuivkom
ocTBapuBama rnporpama uzpahyjy sazauu koju he ce npUMerLMBATH Y NPAKTHYHO] HACTABK W CTPYUYHHUM npejMeruMa. MHcueTupar Ha
CHCTEMATHYHOCTH W NPUMEHN CTEYEHUX 3HAMA Y NPAKCH.
3a camocranne exkbe yueHuka notpedHo je npunpemMuTn marepujan koju he ce nanaszu y3 ceaky sex0Oy. [Ipeaior tema camoctanHmux
BexKOM je cnenehn:

I. M3pana TexHonouike ieMe 3a Npou3Bo/iiby MIacTHYHUX LPEBa 0J1 MOJHETEHA METOIOM EKCTPY AHpaiba:

2. M3pazia TeXHOOIIKE LIeMe eKCTpyaepa;



3. Mapana tabena 3a cBe BpeTe nojiMMepa Koje ce npuMerbyjy v rnpakcH 1 kbuxose ckpahenuue.

M3bop metona u obanka paaa 3a ceaky Temy ojpeljyje HacTaBHUK Y 3aBUCHOCTH 0J1 HACTaBHMX caJpikaja, crnocoOHOCTH W noTpeba
YUEHHKa, MaTepujanrHux u apyrux ycnora. Kopucturu BepbanHe MeTojie (MeToa yCMEHOT M3arama M JMjanolika MeTosa), MeTo/le
JleMOHCTpallje, TeKcTyanHo-uiaycrpatieHe meroae. Ilpeanoskenn obGnuumn pajga cy (poHTanuu, paa y rpynu, paja y napy,
MHIMBUJTYaTHH pajl.

YIIYTCTBO 3A ®OPMATHBHO U CYMATHBHO OLUEILUBAILE YUEHUKA

VY HACTaBM OPMjEHTHMCAHO] Ka A0CTH3aly MCXOja MpaTte ce W BPEJAHYjy MpoLec HACTABE M yuewa, nocTUurHyha yueHHka (MpoayKTH
yderba) U concTBeHu pai. HacraBuuk Tpeba KOHTHHYMpaHO Ja NpaTH Hanpeaak yYeHUKa, KOju ce orfieaa y HauuHy Ha KOjH yYeHHLH
NapTHLKITUPA]Y. KAKO NPUKYIUbajy NOAATKE, KAKO apryMeHTY]y, eBanyupajy, 10KyMeHtyjy, ura. Jla 61 speanosaise 6110 06jeKTHBHO
Wy QYHKUHMjH Yuetba, NoTpeGHO je YCKIaJUTH HUBOE HCXO0/A U HAuMHE OLeHHBaba,

CyMaTHBHO OLCH:HUBaILE je BpeaHOBatbe nocturuyha yuenuka Ha kpajy cBake peannsosane teme. Cymarushe oueHe ce podujajy u3
KOHTPOJIHUX MM MHCMEHUX PaaoBa, TECTOBA, YCMEHOT MCMIMTHBAA, CAMOCTAIIHMX WIIH IPYTTHUX PajoBa YUeHHKa.

VY dopMaTHBHOM BpeaHOBaLY HACTABHUK OM Tpedaio Aa NpoMOoBMLLE FPYITHN AW]alior, A3 KOPHCTH M1Tarba 1a 01 reHepucao nojarxe
13 haukux uzaeja, anum ¥ 1a NOMOrHE pa3Boj MCTHX, Jaje YUeHHLMMa rnoBpatHe HHdopMaumje, a noppatHe uHdopmaumje godujeHe o
yUeHHMKa KOPUCTH J1a NPUIIarojin nojyyasaibe, Kao 1 J1a oxpabpyje ydeHHKe Ja oletbY]y KBaluTeT cBor paja. M30op nHerpymeHTa 3a
(pOpPMATHBHO BPEHOBALE 3aBUCH O/1 BPCTE AKTHBHOCTH KOja ce BpejHyje.



Hasug npeavera:

loaubu o vacosa:
Pazpen:

[lubeBn yuema:

TEXHOJIOIWKE ONEPAILIMJE
'Teopnja: 68  Bewoe: 68
| Apyru

npaktuuHa Hactasa: 0 | Onok Hacrasa: ()

—~ CTHuake OCHOBHMX 3HaHa 0 NMPUHLUMIHMA TEXHOJIOLIKHX onepauuja H npoteca;

— (CTuuame OCHOBHUX 3Hata O BpCcTaMa W Ha4uvHY paja pasiH4yHTHX MalluHa W anaparta I(D_iH cy

cacTaBHH Jieo ojroapajyhe TexHol0rHje NPOU3BO/IkE W Npepaje NJIacTHUHUX Maca

= CTH].[&H:E BEIITHHE MCPCHA.

— Ocnocob/paBame yueHHKA Ja pyKyje pasIMduTHM HMHCTPYMEHTHMa 3a Mepeme ojpehennx

MpOUECHHX BECIHYHHA.

— Ocnocob/baBame y4eHHKa Jla MpepavyyHa M3MepeHe BelWuYMHE M3 jeJMHHLA jeJIHOT MepHOor

CHCTEMA Y JeJIMHHUIIE JIPYTOT CHCTEMa;

— OcnocobbaBambe yueHMKa Ja M3BpM mnpaBuiaaH u3bop ypehaja Ha OCHOBY HMXOBHX

KapakTepHCTHKA.

TEMA

UCXO/H
Ilo 3aBpuieTKy Teme yueHuK he GUTH y cTamby aa:

[TPETIOPYYEHHW CAZIPKAIHA /
KIbYYHH TTOJMOBH CAJIPAKATA

OcHoeu MexaHuke Quiyuia

Teopuja:

* Pa3/IMKYyje TEXHONIOLIKE onepaliije H TEXHOMOLIKe
npouece;

« o0jacHu Gp3uHy TEXHOJIOLIKE Onepalimje;

» Je(UHMILE MOTOHCKE CHIIE KOJ OCHOBHHX
TEXHOJIOWKHUX ofepatiuja

» pasaukyje Bpete aynaa U HaBeae HHXOBe
KapaKTepUCTHKE

» OMHIIE OCOOMHE WICAIIHUX M PEATHHX racoBa

* HaBeJ/le OCHOBHE BEJIMUMHE CTama (JIyH/1a n HUXOBE
jennHuie

» ofjacHy nojMoBe: NpUTHCaK, aTMochepcku
MPUTHCAK, HATIIPUTHCAK, BAKYYM

o gedmnue rycTuny duynaa, jelMHuLe y Kojuma ce
M3pakaea U 3aBUCHOCT 01 APYTHX BEIUUHHA

o Je(pMHMILIE BUCKO3UTET, jEINHNLIE Y KOjUMA Ce
M3paxkapa U 3aBUCHOCT O/1 APYTHX BeIHUHHA

Teopuja
o TexHonomkn npouec;
« TexHonowike onepaimje;

« bp3una Texnonowke onepauuje;

« [loroncka cuna:

o Oayuan;

« Kapakrepucruke daynaa;
« HMaeanuu racosu;

« PeasiiHu racoBu;

o OcobuHe TeuHOr cTamba;

o CTHULILHBOCT;

« ['ycrHHa;

+ Buckosurer;

o [lpuTncax:

« [Iporoxk;

. .]e,[lHa‘-]HHa KDHTHHyH‘Te’Ta;
o Enepruja duiynna;




o0jacHu y3ajamue Bese nsmehy rycrute u

BHCKO3MTETA (PIyHa

o Je(HHULIE XUPOCTATHYKH MPUTHCAK

paziMKyje BpcTe MpoToKa, Kao W jeIMHULIE Y KOjuMa

ce u3pakapajy

« 00jacHy 3aKOHUTOCTH CTpyjarka (haymnaa

o paziMKyje BpCTe eHepruja npu crpyjamy dayuia

« o0jacHyn bepHynujeBy jefHauUNHY W HeHY TIPUMEHY

s pazinKyje pexknume crpyjatba Quynaa

« 00jacHH 3Hauaj BeAMYMHE PAHHYHOT cJloja y
TEXHOJOLKNM Onepalmjama

« 00jacHK HAuKH pellaBarba PauyHCKe 3a/1aTke Y Be3u

MexaHuke (uyuaa

« bepruynujera jennaunna;

o Ilpuryina nnoua;

« Pexcum crpyjama duynna;

« PejHonzcoB kputepujym (6poj):
« I'pannunu cnoj payuna:

« OTnopu npu crpyjamydayusa.

Bewxoe:
o 0/IPEM BEIHUMHY NPUTHCKA M HATNPpUTHCKA (haymnia
e OJIpE/IK pasnuky npuTHcka y (gayuay
e OJIpE/IM BENUHUHY NPOTOKa uiynaa
o O/IPE/IM TYCTHHY W BUCKO3HOCT (hayuaa
e W3MEPH HHBO TEHHOCTH Y MOCY /AU
o M30aXK1ApH MEPHIIO Ca NPUTYLLHOM MJI0HOM, Kao H
[1a 0Ipe/ih KOHCTAHTY MPUTYLIHE T1104e
» O/IpE/IM peskuM cTpyjarba dayuaa
e OJIPE]M BEJIHUHHE XHAPAYIUYHUX OTIOPA I1PH
crpyjamsy paynaa Manium M BeJMKuM Op3dHama
Mepetbem raja rnpurueka

Bewxbe:

o U-manomerap u bypaonos
MaHomerap;

o Mepere npuTHeKa, HATAPUTHCKA,

o Mepemse nporoka: poramerap, racHm
caT, MEPHIIO ca MPUIYLIHOM T1JI04HOM:

« Mepetbe HUBOA TEHUHOCTH —IIPUHLLAIH
Mepeiba M [IPUMEHa y MpaKcH;

o Meperbe rycTiHe H BUCKO3HOCTH;

e Onpehusarse peskuma
Kpetaiba payuia;

« OsipehuBarbe naja npuTHeKa Kao
noc/e/Mue OTIopa npu crpyjaiby
dhayuaa.

Tpancnopr matepujana

Teopuja:

« 00jacHM pa3NHKy MPUTHCAKa KAo MOrOHCKY CHIY 3a
TpaHcnopT aynaa

« nepunmnine kanauurer ypehaja

» 00jacHu cTeneH KopHcHOT JigjcTa ypehaja

« pasnuKyje Ha LieBoBoAMMa ofpeheHe enemenTe
LIEBHWUX BOJI0BA

o PA3IUKYje LPIIKE 3a TeuHe W racoBute (uymnae

Teopuja:

« Kananurer ypehaja;

« CTenen KOpHCHOT JigjcTRA;

» EnemenTH niepoBosia:

« [lpnke 3a TeuHocTH;

« {pnke 3a racosute Qayuae;

« TpancnopTepy 3a UBpcTe MaTepHje.




« 00jacHKH HAYHH pajia KapaKTepUCTHYHHX THIOBA
LIPIIKK 33 TEUHE U racoBuTe (uiynae

« HaBej/le napameTpe 3a NpaBuiaH cTapTt
LeHTpudyraaHe u KIunHe mymne

« HaBeie npodJemMe KOjH ce MOTY jaBUTH Y HOPMallHOM
pady ueHTpudyranHe u KIHIHe mymmne

« 00jacHM HAYMH pajia KINMHOT KoMIpecopa

« HaBe/le apameTpe 3a pajl KJIUIHOI KoMIpecopa

« HaBe/le napameTpe 3a NpaBHiIaH CTapT KAWIHOT
KOMIIpEcopa 1 KOHTPOJIy TOKOM PeLOBHOI paja

« 00jacHu HauUMH paja UeHTPU(YTraJHOr KoMIIpecopa

« 00jacHW HAYMH paja BUjYaHOT KOMITpecopa

e OnHile paj TyYpOMHCKOT NOroHa arperara

 Pa3iMKyje BpCTe TPAHCNOPTEPA KOjU Ce KOpUCTE Y
MPOLECHO] HHIYCTPH|H

» 00jacHM HAuUHH pajia OHMX TPAHCIOpTEpa Koju ce
W3yuaBajy y cknony ojabpaHux Mojysia npolecHe
HHJIyCTpHje;

« ofabepe TpaHCcOPTEp Y 3aBUCHOCTH O]
KapakTepucTHKa MaTepujana Koju ce TpaHcnopryje

Besxoe:

» O/IpE/IM KapakTepucTHKe LeHTpudyraaue upnke
(kanauurter, cHara, crener nekopuiuhetba)

e OJIPE/IH BEJAMUMHY BAKyyMa KOjJH ce 0CTBapyje paiom
JlabopaTopHjcKe BakyyMm LpIike

e U3pA3H MPOLECHE BEJIMUMHE Y CUCTEMCKHM M
HECHCTEMCKHMM jeiMHULIaMa

Bexxbe:

o Llentpudyranna upnka — oapehusarse
ONTHMAIHUX YCII0Ba paja (Kanauurer,
cHara; crenen uckopuinherba):

« OapehuBaibe KapakTepucTHKa BaKyyMm
nymre.

Cutibere 1 npocejapare

Teopuja:
« 00jacHH MOjMOBE CHTH:EH:E, CTETIEH CHTH:CH:A 1

npocejapare
 pPa3nMKyje MaTpujane Koju ce apode, Melby MIIN CeKy
« 0GjacHK HauKH paja ypehaja 3a cuTHEHbE
(Apobunuue, MAHHOBH HCELIKATMLIE);
 pa3nMKyje BpCTe CHTa
« 00jacHn HauuH paja ypehaja 3a npocejaBarbe

Teopuija:

« Teopuja cutibemsa;
» CTEneH cUTH:EHa;
« Jlpobunuue;

» MauHoBH;

« Ceukanuue;

« [TpocejaBarbe;

o Cucremcka cura;




« o0jacHu (ppakiMoHO npocejaBame MaTepujana

« Pasznmuure Bpere cuta (poTaumona,
ocuMnaTtopHa, BUOpalmona);
« MpakuMoHo MpocejaBase.

Bexbe

« O/IPEIM KpUTHYAH U paaHu 6poj obpraja MnuHa ca
Kyriaama

 U3BPILM FPAHYIOMETPHICKY aHaIN3y MaTepHjana npe
H N0CTIE CHTHEHA

Bexde
« OzpehuBarbe KPUTHUUHOT W paaHOT
Opoja obpraja MmanHa:
« ['panynomeTpujcka aHanusa
Marepujana npe v nocjie CHTHEHA.

Mewame matepujana

Teopuja:

« 00jacHM NPUHLKIE MELIAA TEUHUX W NPALIKACTHX
marepujaia

* PasjIMKyje MEeLaIMLE 33 TeUHOCTH U npax

« 00jaCHM HAYMH paja MelaInIa

Teopuja:

« Mewarse:;

» "MprBu yriosu":

« Memwanuue 3a TeuHocTH (nponenepeke,
[J1aHeTapHe);

« [THeymaTcke Melanuie;

o [lyscacte Mewmanuue.

Bexoe:
e OJIPE/IH CHAry MellainLe

Bewxoe:
e Meware TeuHocTH — oapehuBarse
cHare Mewajiuie.

Pazneajame HexoMoreHmx
cucrema

Teopuja:

 Pa3iMKyje AucHep3He cucTemMe

o JepuHMLIE XeTEpOreHe cucTemMe

« Pa3iMKyje HaunHe pasjiBajaia hasa y XxereporeHum
cucTeMUMa

» 00jacHu wITa je TaloKeHhe U KOju (JaKkTop yTHUY Ha
Gp3uHy Tanomerha

 Pa3MKYje BPCTE TANOMHHKA

» 00jacHM pajl OHMX TaJlOKHUKA KOjU ce u3yuasajy y
ckJiony oabpaHux MojLyJla NpolecHe TeXHONoTHje

« Je(puHKLIE MOjMOBE: (hunTpuparme, Gunrep (Leanno),
¢unTpaumrona noraya, (pUATPATH NOrOHCKA CUIIA 3a
(unTpupame

« pasnukyje Bpete ypehaja 3a punrpuparme

« 00jacuu pan ypehaja 3a ¢unrpupame

« o0jacHu wWTa je ueHTpudyrupame 1 011 Kojux daxkropa

Teopuja:

« Qa3sa;

o Jlucniepsuu cuctemu;

« XeTeporeH1 CHCTEMH;

« Haunnu pasasajatba XeteporeHux
cucTema;

o Tanoxerme, Op3uHa TaNOKEHA;

o TanoxHuu;

« GunTprpare, NOroHcKa chiia 1 Gp3nHa
(punTpupasa;

» ¥pehaju 3a puaTpupare TeUHUX U
racoOBMTHX XETEPOreHHX CHCTEMa;

o Lentpudyrupatse;

o Llentpudyre:

« Cenapaumja;

» Cenapartopu.




3aBHCH

 pasnuKyje BpcTe LieHTpUdyra

« 00jacHK HaYKMH paja ueHTpudyra

« 00jacHu LITa je cenapaiija u o/ Kojux (akropa
3aBHUCH

« paziuKyje BpcTe cenaparopa

« 00jacHu HAYMH pajia cenaparopa

« HaBeJle pajiHe nmapameTpe cenaparopa

Bewbe

 0/1pe/ii OpP3MHY Tal0KeHa PasIMYUTHX CycreH3uja
1noj1 arMOc(PePCKUM U CHHIKEHUM MTPUTHCKOM

e pelaBa 3aaarke u3 00IaCcTH TATOKEHA 1
ueHTpuyrupama

Bewxoe
« OnpehuBarmse Op3nHe TanoKemHa

pa3sIMYUTHX CYCMeH3Hja Moj
aTMOC()epCKHM M CHUIKEHHM
MPUTHCKOM:

. Pa'—[yl—[CKH 3ajanM M3 TaloxcHba v

OCHOBM TOTJIOTHHX
onepalmja

UeHTpuyrupama:
Teopuja: Teopuja:

» 00jacHu 1ojMOBE: TONJIOTA, TEMIIEPATYpa, TOMIOTHH
Kanauurer, cneunduuan TonJaoTHU Karnauurer,
eHralnnuja 1 npomMeHa eHrainuje

« 00jacHu MOrOHCKY CHIY 32 [PEHOC TOIIoTe

« Habpaja u neduunuie Qasue Tpanchopmauuje:
KOHeH3aLMja, KpUCTaliu3aluja, Tolbeibe,
venapagaise, cydaumaruja

e pasiiMKyje MexaHu3Me rpeHoca Toniore

» 00jacHH KOHYKLM]Y, KOHBEKLIM]Y U 3payuethe

« aHalM3Mpa (aKrope Koju yTudy Ha Op3uHy npeHoca
TOIJIOTE U HA OTIOP NPEHOCY TOMJIOTE

 pPelIaBa pauyHCKe 3aaTKe Y Be3M NPeHoca TonaoTe

« Habpoju BpcTe pasver:HBaya TomnioTe

« 00jacHM HAYMH paja OHWX pa3Mer-HBaya TONI0TE KOjH
ce M3y4asajy y ckiony oaadpaHux Mojyna rnpoiecHe
TEXHOJIOTHje

« HABEJIC MapamMeTpe 3a NpaBuIaH cTapT Ba3ay LIHUX
Xnaamaka

o paziuKyje THNose npouecHux nehu

» Temneparypa;

« Tonnora (ocerna u naTeHTHa);
o Tonnornu kanaunTer;

« Konpensauuja, uenapapatse,

cydnMMaLmja, Torbehe 1
ousplhasamse;

« Hocunai tonnore - Bojena napa M

HCHE KAPaKTCPHCTHKE,

« Haunnn NnpeHoca TonjoTe:

KOH/LYKIIMja, KOHBEKILM]a, 3pauerhe;

« Koemuujentn nporohera, npenasa n

nponasa TonnoTe:

« [Iponas Tonnore;

« PasmemuBaun Tonnore:
« Basaywnu xnanmaiim;
« [Ipouecne nehin.




« o0jacHu pan npouecHux nehu
« Habpoju THIMOBE W KapaKTEPUCTHKE rOPHBa KOjH ce
KOpHCTE 3a paj npotiecHux nehu

Bexoe

o MEPH TEMIEpPaTypy paziniuuTHM WHCTPYMEHTHMA

o peryJuiuie TeMneparypy

e EKCMEPUMEHTAIHO OJIPEY TOMJIOTHH KanaunuTer
KaJopuMeTpa

 O/Ipe/IM KapaKTepucTH4He Koe(ullnjeHTe u oTrnope
I'Ipl"I ]'IPBHUC)/ TOMJIOTE Ha OCHDB)’ MEPCH}& ]'IPOLIECHHX
BEJIHYHMHA HA M30J0BAHOM LlEBOBOILy

Bewbe

« Mepetbe W peryialuja Temneparype

» OapehuBare cneunduuHe Toniore
UBPCTHX Tesa

« Excnepumeranto oapehupatbe
koeuuujenara (X, o u K) u otnopa
MpH NPEHOCY TOTLIOTE

YkyBasame

Pacreaparse u
KpucTanusaimja

Teopnja:

« O0jacHn onepauunjy yKyBaBaiba

o 00jacHW NPUHLIKI pajia OTBOPEHOT W 3aTBOPEHOT
yKyBaua

Teopuja:

« YKyBaBame;

» YKyBauu:

« Buiiecreneno ykyBsagatbe.

Beskbe:

o OJIPE/IH BEJUUUHY TOIIOTHUX ryOuTaKa, crenex
KOHUEHTPHCAA W CeunUUHY NOTPOLILY NpUMapHe
rape NpuJIMKOM YKyBaBatba Y OTBOPEHOM H
3aTBOPEHOM YKYBauy

Besxoe:

« Excriepumeranio oapehusatse
BEJMYMHE TOMJIOTHUX ryOuTaKa,
CTerneHa KOHUEHTpUCatha U
crietuuUHe NOTPOLILE NpUMapHe
nape NpUJIMKOM YKYBaBatba y
OTBOPEHOM M 3aTBOPEHOM YKYBauvy.

Teopuja:

« 00jacHM MOrOHCKY CHIY 3a NPeHoC Mace

« Pa3NMKyje MEXaHH3Me NpeHoca mace

« pa3nuKyje Andy3njy 1 KOHBEKTHBHM NMPeHOC Mace

o nepunmnine u3pas 3a Gp3uHy NpeHoca Mace U akTope
Koju je onpebyjy

« 00jacHu MojMOBE pacTBapara M KpHcTannusaimje

o fiepuHMIIE PACTBOP/LMBOCT

« 00jacHu Aujarpam pacTBOP/LHBOCTH

« 00jacHu HacTajarbe KpPUCTaTHE KIMLE U NPOLEC
KpucTanu3aumnje

» 00jacHW HauMH paja 0adpaHux KPHCTAIU3aTopa

Teopuija:

« [Toroncka cuia sanpeHoc mace;

o JIndpy3uja v KOHBEKTHBHM MPEHOC
Mace;

« Koedmumjent audysnje:

« DUKOB 3aKoH ANy3Hje;

« PacTeaparmse:

« PacTBOpsLHBOCT;

« KpuBa pacTBopsbHBOCTH;

« Kpucranna kianua v kpuctanusaumja;

« Oapehusae crenena uckopuihersa
KpHcTaausaTopa.




Bewxoe

KaJl0pHMETpOM

e OJIpEN BENHYHHY TONNOTE pacTeapaH.a

Bewxbe
« OnpehuBatbe TorIOTe pacTBapama
HEKE COJIM KaJOpPUMETPOM.

« npunpemu npesacuhen pacteop oapehere coam u
M3BPILIH KPUCTANU3ALIH]Y
e OJIpe/IM cTerneH HeKopHihera KpucTanusaropa

Teopuja: Teopuija:
o JlepMHMIIIE OCHOBHE MapameTpe BAa)KHOI Basjyxa: « Biaxan Basiyx v napaMeTpu BIaxHOT
ancoylyTHa M PeJIaTHBHA BIAKHOCT, TEMIIeparypa, Baz/lyxa;
TauKa poce W BIAKHE Kyrie « Jlujarpam Temmneparypa — BIaxHOCT 3a
« 00jacHM mpotec cylema H (ase cylema BANKAH Ba3IyX;
o Jle(puHHLIe OP3UHY CYyLICH:A » Cywemse 1 paze npoteca cyuiemba;
» 06jacHu paj cyluHuIa » bpauna cymema:

o [Ipunuun pana cymnuua Koje ce
KOpHUCTe Y 01a0paHuM MOy inMa
MPOLECHE TEXHOIOTH]E.

Braerwe u cyliemne

Bewxoe Bexode

e KOPHCTH JIHjarpam BJaxKHOr Baszjyxa » OnpehuBatbe BIAKHOCTH Ba3jlyXa

o OJIPE/IH BIAKHOCT Ba3/lyXa METO0M Tayke poce W MEeTOJIOM Tauke poce 1 nomohy
nomohy ncuxpomerpa MnCUXpoMeTpa;

o 0jIpeid Op3UHY CyLIea v 1adopaTopujCKuM H » OnpehuBatbe Gp3nHe cyniema y
MOrOHCKHM CYLIHHLAaMa CYUIHHIIH.

YIOYTCTBO 3A IMJIAKTHUKO-METOJUYKO OCTBAPUBAILE IIPOT'PAMA
Ha MOYETKY CBAKC TEMC YUCHHKE YIO3HATH Ca UH/BCBHMA M HCXO1UMA, njaHoMpana H HaHHHHMa OLUCHHBaHA.
[Mpeamer ce peanusyje Kpo3 TEOPUjCKY HacTaBy W BexOe y YUMOHMLM, CIELUMjATU30BAHO] YUYMOHHULM M XeMHjCKo] nabapaTtopuju.
[Mpunukom ocreapuBarba nporpama BeskOn ojesbetbe ce aeiu Ha rpyne 1o 15 yuenuka. [penopyka y opranusauuju nacrase je aa ce
10 Heje/baMa peanusyje 1Bouac TeopujcKe HacTase, ojHoCHO ABovac BexOu. [penopyuenn 6poj vacosa no tremama je cneaehu:

o Ocnosu mexanuke Guynaa (1048 uacosa)

« Tpancnopt Marepujana (8+8 vacosa)

« Cutherbe W npocejasatbe (8+6 uacopa)

« Memame marepujana (8+6 yacora)

« PaznBajame Hexomorenux cucrema (8+8 uacosa)

» OcHOBH TOMJIOTHUX oniepatiija (6+8 yacosa)



« YkyBasame (4+6 uacopa)
« PacTBapame u kpuctanusauuja (8+8 yacosa)
« Biaxewe u cymete (8+10 vacoga)

[Tpunukom peanusatiije TeMa OCIOHHTH CE Ha MPEI3HAKA YUCHHKA U3 XeMHje, TEXHHYKa (PU3HKE H TEXHUYKOT LPTamba ca MallnHCKUM
enemenTnma. [Ipenopyka je aa ce npunkom ocTBapuBaka nporpaMa uspalyjy 3aaaum koju he ce npuMenUBaTH y MPAKTHYHO] HACTABH
U CTPYUHMM npeaMeTuma. MHCHCTHPATH Ha CHCTEeMAaTUYHOCTH M MPUMEHU CTEUCHUX 3HAA Y MPAKCH.
3a camocTaiHe BexOe yueHHKa noTpedHO je NPUIPeMUTH MaTepHjal Koju ce Hanasu y onucy ceake sexkOe. [Ipeanor tema camoctanHux
BewOM je cnenehu:

1. M3pana TexHOIOLIKE LIEMe CHCTEMA CHTA 33 IPAHYJIOMETPUJCKY aHAIM3Y MaTepHjaia Koju ce NpUMersyjy y IpaKkcH.

2. TabenapHo npuKasaTi BpCTe TPAHCHOPTEPA 3a MATEpHjalie KOjU Ce NPUMELY]Y Y NpakcH.

3. lllematcku npuKas napHor Kotia ca cBUM nparehuM MHCTPYMEHTHMA (TEPMOMETPH, MAHOMETPH, CUI'YPHOCHH BEHTUIIH).

HM3bop mertoza u obnuka paja 3a ceaky TeMmy ojpeliyje HacTaBHMK y 3aBUCHOCTHM OJ1 HACTABHUX cajpikaja, criocobHocTH M noTpeda
ydeHHKa, MaTepujanHux u apyrux ycnoea. Kopuerutu BepOaine MeTosie (MeTo/la YCMEHOT M3fiaramba n jinjajolika MeTosia), MeToje
AEMOHCTpaLMje, TeKCTyalHO-uiycTpaTuBHe Mmetoje. [lpemnoxkenu o0auum paga cy (QpoHTanud, paa y rpynu, paa y napy,
HHAHBHYAIHH paj.

YIOYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OIIElbUBAILE YYEHUKA

Y HacTaBu OpMjeHTHCAHO] Ka J0CTH3aiby MCXOIA Mparte ce W BPEeJHYjy Mpoliec HacTaBe M yuerma, nocturuyha yuenuka (npoaykru
ydera) U concTBenu pai. HacraBHuk TpebGa KOHTMHYMpaHO Ja npaTi Hanpelak yueHUKa, KOjU ce Oorjiefia y HauuHy Ha KOju yYeHHLH
NapTHLMITNPA]JY, KAKO NMPUKYIIbajy NMOAaTKe, KaKo apryMeHTyjy, eBanyHupajy. 10KyMeHTyjy uTi. Jla 6u BpenHoBame 610 objekTHBHO
Uy (PYyHKUM]M yuera, noTpeGHO je YCKIaAWTH HUBOE MCXO0/1d U HAUMHE OLCH:HBaIbA,

CyMaTHBHO OLCHHBAE je BpeHOBamke nocturuyha yueHuka Ha kpajy cBake peanusoBaHe teme. CymarusHe oleHe ce jo0ujajy u3
KOHTPOITHHX WIIH MHCMEHUX PajloBa, TECTOBA, YCMEHOI UCITUTHBAbA, CAMOCTAIIHUX MM FPYITHUX PajoBa yueHHKa.

V (hopmaTHBHOM Bpe/IHOBakbY HACTaBHUK OH Tpebdao jia MpoMOBHLIE MPYITHK JMJAIOr, Jla KOPUCTH MUTamka ja 01 reHepucao nojarke
u3 haukux naeja, anu M aa noMorxe paseoj haukux uaeja. naje yuennuuma noppathe nHdopmaiuje, a nosparte napopmalinje 1ooujeHe
0/l YYEHHKA KOPHCTH Jia NPUIArOaN MojyyaBarke, oxpaOpyje yueHHKe 1a OlewYjy KBaauter cBor paja. Msbop uucrpymenra 3a
(hopMaTHBHO BpEHOBAKE 3aBUCH OJ1 BPCTE aKTHBHOCTH KOja ce BpejiHyje.



Hazue npeamera:

["oanuimu goua yacosa:
' Paspen:

Lnbesn YUcHsa:

| ®U3NUYKA XEMHJA

Teopuja: 30 Bekoe: 30

- Tpehn

MAKpPOCKONCKHM pasMmepama;

npaktuyna Hactasa: 0 Onok nHacrasa: ()

- — Cruuarbe 3Haiba 0 Besn usmely cTpykType MatepHje u eHEepreTcKuX npoMena cuerema y

-~ Cruuare 3Hamba 0 PU3MUKHM Y3pOLUMa M IPOMEHAMA TPU XEMHMJCKMM peakiujama 3a

pasyMeBaibe TEXHOJOLIKOT NPoLeca y XeMH]CKOj HHAYCTPH]H;

NnapamMeTpH TEXHOJOLIKOr npoueca;

. —  Cruuame 3Haba 0 ONTHYKHM ocoOMHama Ma’I‘eDHie‘

: —  CrHuame 3Hamba o 3Haqajy rlpaherba KHHETHKE MpoLeca Kad HauMHa [la ce oJpeie OCHOBHH

TEMA HUCXoau [MPETTOPYYEHHW CAJIPYKAJA /
[To saepiueTky Teme yueHuk he OuTH y cramy aa: KIbYUHHA TMTOJMOBHU CAJTIP2KAJA
Teopuja Teopuija

ArperaTHa cTamba

e [I0BEKE CTPYKTYPY arperarHux crama ca
MelhyMOeKyICKUM cHiama

e00jacHK ocodMHE HaeaNHUX W PealHuX racosa

eo0jacuu boja-Mapuoros, ['ej-Jlucakos, [llapros n
JlantoHoB 3aKoH

e00jacuu KnanejpoHoBy jeaHaunny

eobjacuu Van-der Valsov-y jennaumnny

o ie(hMHUILLE CBOjCTBA MATEPHje Y TEHHOM arperaTtHom
cTay

eo0jacHu HanmoH nape

e00jacHH TOIIOTY Mcnapagaia

eo0jacHu paznuky usmely amopdHor u kpuctaaHor
cTaa

e HaBe/le KpUCTAlHE CTPYKTYpe W AedeKTe y KpUcTaliHoj
CTPYKTYpH
e 00jacHM NMOjMOBE: UCNIAPaBakbe, KOHIE30BalbE,

cyOnumatinjy, Tonseise, oupiuhasarme

e ArperatHa crara MaTepuje;

e Mieasino racHo crame u OCHOBHH racHu
3aKOHM, jeiHauiHa HealHor racHor
crarba, JlanTtoHoB 3aKoH;

e Peanno racuo cramwe, Van-derValsova
jennaunna;

e CROjCTBA MaTepuje y TEHHOM
arperaTHOM CTaiby, HAaNoH nape u
TOMNJIOTA UCTIapaBarba

e CBOjcTBA MaTepuje y YBPCTOM
arperaTHOM cTaiby, aMmopdHo 1
KpHCTAIHO CTatbe, KpUCTalHe

CTPYKTYpe




Bewxbe:

® EKCMEPTMEHTAIHO NPOBEPH racHe 3aKoHe

e CKCMEePUMEHTATHO OJIPEI MOJIaPHY Macy JaKo
MCNap/LMBUX CYNCTaHLM, HAMOH Nape W MoJapHy
TOMNAOTY HCNApapalba, TEMNEpaTypy TOMbetha
KPHUCTAAHMUX CYNCTaHIN

e [IpUKaKE pe3yaTaTe eKCnepHMEeHTaIHOr Mepetha
MareMaTuuki u rpaduuku

Bewxbe:

e [IpoBepa bojn-MapuoToBor 3akona,
I'ej- Jlncakosor 3axona u lllapaosor
3aKoHa

e OipehuBame monapue mace Bukrop-
MajepoBomM MeTO10M

e O1pehuBamse HanoHa nape U MosiapHe
TOMNJOTE MCTapaBamba TEUHHX
CYNCTAHLM;

¢ OpehuBaibe Temneparype TonbeHa
KPHCTAIHUX CYNCTAHLH

XeMmujcka TepMOAMHAMMUKA

Teopuja

e 00jacHM TepMOJIMHAMHMKH CHCTEM M (JYHKIIM]e cTatba

e HaBejle M o0jacHy NocTojarbe pasiuuUTHX 00HKa
eHepruje

e 00jacHK NOJMOBE: U30XOPCKH, H300aPCKH, M30TEPMCKH
W aaujabaTcKku npouec, MakcumanaH paj

e 00jacHH NMPBHU 3aKOH TEPMOJAUHAMHUKE W HErOBY
NPUMEHY Ha M30XOPCKU. U300apCKH, H30TEPMCKH U
aaujabaTcku npouec

e 00jacHH 110JMOBE: TOILIOTA, TEMIIEPATYPa. TOINIOTHH
KanauuTeT, cneuuquan H M{J.TIapHH TOMNIOTHH
Karnauurer

e 00jacHu 1nojam enTannuje, craniaapite eHtainuje
craBapara W poMeHy eHTalluje y npouecy

e pacTaBparba, HeyTpaiusaluje i caropesatba

® pazjinKyje eH10TepMHe U er30TepMHe npouece

e00jacHu TEPMOXEMHU|CKE jeHaduHe

e00jacHu XecoRB 3aKoH

© pasiMKyje MoBpaTHe, HelMOBPaTHE Npollece U KpyiHe
npotece

e00jacHH APYTH 3aKOH TEPMOHHAMHKE

e00jacHn nojam enTponuje-rpehu 3akon
TEPMOIMHAMHKE

e 06jacHu nojam ["'ubcose cnoboane eHepruje

Teopnja

o TepmMOAMHAMMYKHM CHCTEMH;

o YHyTpallba eHepruja;

e [1pBH 3aKOH TEPMOMHAMUKE, MPUMEHA
NpBOr 3aKoHa TEPMOJHHAMHKE!

e Monapuu 1 cnetuuGuyIHU TONAOTHH
Kanauurer;

e EnTannuja;

e EHeprerckn eekTH XeMHjCKHX
peaKkinja, TEPMOXEMHUJCKE jeiHauMuHe;

o XeCOoB 3aKOH;

e[loBparHH 1 HEMOBPATHU POLECH:

o JIpyru 3aK0H TEPMOJMHAMHKE:

e Enrponuja-rpehu 3akon
TEPMOANHAMUKE;

e ['ubcora ciobosna enepruja.




& CIIOHTAHOCT Nnpoleca

Bexoe

eckenepuMenTanto oapean Cp/Cy koj racosa,
TOIIOTHU KANalnTeT KaNopuMeTpa, Torniory
pacTBaparsa, TOIOTY HeyTpaiu3alije, Nposepu
Xecos 3aKkoH

Bewxoe

e OipehuBarse 0aHOCA MOAPHUX
Tormora Cp/Cv Koj racosa

e OipehuBaibe TONIOTHOr KanaluureTa
KajJlopuMeTpa

e OnpehuBarbe ToruoTe pacTeapama u
HeyTpanusaiuje

e [Iposepa Xecosor 3akona

XemujcKa KHHETHKA 1
PagHOoTEKA Y XOMOTEHHM M
XETepPOreHUM CHCTEMHME

e Teopuja

e jedpuHumLIe OP3UHY XeMHjcKe peakiinje

e jepuHMILE peBep3HOHIIHE peaKiije U CTarme XeMHjcKe
paBHOTE:KE

e 00jacHH 3aKOH O JIEjCTBY Maca M U3pakaBare
KOHCTaHTE PaBHOTE:KE MPEKO KOHLEHTpallja 1
naplmjaHux NpuTHCaKa

e00jacHH yTHIIA] NPOMEHE KOHIIEHTpalHje,
TeMneparype H NpuTHCKa Ha paBHOTeXky npema JI-
IlaremeoBom NpUHIMNY

e HaBe/e peBep3ndnIHe PU3NUKe npolece

eofjacHK MojMOBE: pacTBapase, pacTeapad,
pacTBOpEHy CYNCTaHIly, pacTBOP/HOBOCT, MaceHy
KOHLEHTPALM]Y, KONMYMHCKY KOHUEHTpPaLH]y,
MOJIAJIMTET, KPHBY PACTBOPJLHBOCTH

e 06jacHu HanoH nape

©00jacHH CHUIKEILE TEMIIEPATYPE MPIKIbEHHA 1
MOBHLLEHHE TEMIEPATYPe K/byuarba

o nedpunmnine Paynos 3akoH

eobjacHu npumeHy PaynoBor 3akoHa Ha pacTBope
eJIEKTPOIINTA

e 00jacHu npumeny PaynoBor 3akoHa Ha uueaiHe

® CUCTEME KOJI KOJHX C€ KOMIIOHEHTE MOTIYHO Meliajy

e 00jacHu npumeny PaynoBor 3akoHa Ha cucTeme
TEYHOCTH KOje e JIEIMMHUYHO Melajy

Teopuja

e XeMHjcKa paBHOTE KA

¢ 3aKoH 0 JejcTBy Maca

e JI-11laTes/beoB npuHLMIHM

o DusnyKa paBHOTEKA

e PacTBOpH

e Hanon nape pactropa

e Temneparypa Kibyuara U TeMrneparypa
MPIKHEHA PACTBOPA M pacBapaya

e PaynoB 3aKkoH

s [Ipumena Paynosor 3akona

e ['uGcoro npasuio asa

© JeTHOKOMMOHEHTHH CHCTEMH

.ﬂBOKOMl’IOHEHTHH CHCTEMH




eo0jacHu npumeHy PaynoBor 3akoH Ha TEUHOCTH Koje
ce He Mewajy

e nipumMenn ['MbeoBo npasuio (aza

e00jacHu pU3NUKY paBOTEKY Ha jeTHOKOMMOHEHTHOM
cucTEMY Je/1-B0j1a-Bo/IeHa napa

eobjacHu pU3MUKY pPaBOTEIKY HA JBOKOMIOHEHTHOM
CHCTEMY TEUHOCT -UBPCTO

Bexoe

® EKCMEPUMEHTAIHO opean: pacTeopibuBocTH CO2 y
BOJIM, PACTBOPJ/LHUBOCT HEOPTraHCKUX COJIM, MOJIAPHY
Macy KPHOCK{J]’ICKOM METOJ0OM. MonapHy Macy
ILECTHJ'IE{].[HJUM BOJCHOM napom

L] anKa}Ke pBB)(IITaTE BKCI’IEpHMEHTa.TIHOF MEpEH:a
MaTteMaTHuKi U rpaHuKH

Bewxoe

e Onipehusame pacreopbuBoctn CO2y
BOJIH

¢ Osipehupame pacTBOPILHBOCTH
HEOPraHCKHUX COJTH

o OnipehuBame MonapHe mace
KPHOCKOINCKOM METO/10M

e OipehuBaise Monaptie mace
JICCTHIALIMJOM BOJICHOM NApoM

OrrrHuka cBojcTBa Marepuje

Teopuja

e00jacHK 0cODMHE KOHTAKTA MaTepHje U CBETIOCTH

e00jacHu pedpakimjy W 3aKOH npesiamarba

e Oll1LUE M0JIAPH30BAHY U HENOIAPH30BAHY CBETIOCT

e iehuHMLLE YTrao poTaluje

® HABEJIE ONTHYKM AKTHBHE CYMNCTAHLE

©00jacHHM ancopriumjy cBeTI0CTH

e iepunmine Jlambep-bepos 3akoH

e00jacHH crieKTap CBETIOCTH, NIOJENY CleKTpa u
NPUMEHY CIEKTPa Y aHalU3H

Teopuja
e OcoOuHe CBETIOCTH MNPH KOHTAKTY ca
Marepujom
e 3aKoH npelilamarba CBeTI0CTH
o ONTHYKK aKTUBHE CYIICTAHLLE
e Yrao porauuje
e JlamGep-bepos 3akon
e Conekrap u rnojeia crekrpa

Beuxbe

® CKCMEPUMENTATHO OJIPE/IM MH/IEKCa Npenamaiba

® CKCMEPUMEHTATHO O/IPE/IH yTiia poTailuje

® CKCMEPUMEHTATHO OJPEIH YHYTpallibe
TPAHCMUTHBHOCTH M YHYTpallltbe FYCTHHE
TpaHcMHCH]e

Bewxoe

o OnpehuBatbe ancoayTHOr HHeKca
rnpesiaMara

e Onpehuparse yrna poraiuje

¢ Osipelyuparbe yHyTpalme
TPAHCMHUTHBHOCTH M YHYTPALLIHbe
ryCTHHE TPaHCMHCH]e




YIOYTCTBO 3A JUJAKTHYKO-METO/JHYKO OCTBAPUBAILE ITPOTPAMA
Ha nouerky cBake TeMe yueHHKe YIO3HATH ca LIM/bEBUMA U MCXO/IMMA, MJIaHOMpajia 1 HauuHUMa OlieHHBalba,

[peamer ce peanusyje Kpo3 TEOPHjCKY HAcTaBy W BexOe Yy YUMOHMIIM, CNEIMjAIH30BAHO] YHHOHHIM W XeMHjcKoj nabapaTtopHju.
[Mpunukom ocTeapuBarba nporpama Besk0H ojiesberbe ce aenu Ha rpyne ao 15 yuenuka. Ilpenopyka y opranusalujy Hacrase je 1a ce
Mo Hejesbama pealiusyje jelaH 4ac TeopHjcKe HacTaBe, 0/IHOCHO Hau3MEeHHUHO JBouac BexOu. [Ipenopydenu Opoj vyacosa no Temama
je cnenehu:

e ArperarHa ctama (8+9 uacosa)

e Xemujcka tepmoannamuka (10+9 vacosa)

e PapHOTEKA Y XOMOrEHHUM W XeTeporeHum cucremuma (6+6 uacosa)

e OnTHuka cBojcTBa MaTepHje (6+6 uacosa)

[Mpuaukom peanusalmje TemMa OCIOHWTH Ce Ha Npel3Hamba YueHHKa H3 XeMuje M TexHuuka (usnke. [Ipenopyka je aa ce npuinkom
ocTBapuBatsa nporpama uspabyjy 3aaauu koju he ce npuMer-HBaTH Y NPAKTHYHO] HACTABH M CTPYYHUM npeaMeTuma. MucucTupaty Ha
CHCTEMATHYHOCTH W MPUMEHH CTEYEHHX 3HaHa Yy TMPaKcH.

3a camocTainHe BexOe yueHnka noTpebHO je NpUNpeMUTH anaparype U npoBepy 3Hamwa yueHuuka. [peanor tema camoctaniux pexmbu
je cnenehn:

1. Ilpoeepa bojn-MapuotoBor 3akona. I'ej-JIucakoror 3akona u lllapioBor 3akoHa.

2. I'poeepa I'ej-JIucaxkoror 3axkona.

3. Ilpoeepa lllapnosor 3akoHa.

4. OnpehuBarme TOMIOTHOr KanaluTeTa KajJopuMeTpa.

5. OnpehuBarme TonIoTE pacTeapama.

6. OnpehuBamse ancoayTHOT HHJGKCA NpeaMarba.

M3bop metosna u obauka paja 3a csaky Temy oapehyje HacTaBHUK y 3aBMCHOCTH O/ HACTABHUX CajpiKaja M HACTABHUX CpejcTaBa,
cnocobHocTH M notpeba yueHwka, MarepujaiHux W apyrux ycnosa. Kopucturu pepbanue meroje (MeToja yCMEHOr M3narama M
JMjanolka MeTo/a), MeTojie AeMOHCTpalurje, TekeTyanHo-uiaycrpatusie Meroe. Ipennokenn obnauumn pana cy ¢gpourtanuu, paa y
CpyIu, pajay napy, WHAMBHIYaIHH pajl.

YIIYTCTBO 3A ®OPMATHBHO H CYMATHBHO OLHEIbUBAIBLE YYEHUKA

V HacTaBM OpHMjeHTHCAHO] Ka J0CTH3alby MCXO/a MNpaTe ce M BpelHyjy Npollec HAacTaBe W yueiba, nocturiyha yuenuka (NpoaykTu
yuderba) u concrBenu paj. HacraBuuk tpeba KOHTHHYMpaHO Jia npati HaNpelak yueHuKa, KOju ce orieja y HauuHy Ha KOju yueHHLUH



NapTHLHITAPA]Y, KaKo NPUKYIULAJY M0/aTKe, Kako apryMeHTy]y, esaiyupajy, A0kymenTyjy utj. Jla 6u epeatosase 6110 00jeKTHBHO
Uy PYHKLM]H yuera, noTpedHo je YCKIaJIMTH HUBOE UCX0/1a M HaYHHE OlIeHUBaba.

CymaTHuBHO OliebuBaibe je Bpe/HoBate nocturayha yuenuka Ha kpajy cBake peanusopane teme. CymaTHBHe olieHe ce j00Hjajy U3
KOHTPOIHHX WK MHCMEHHUX PajloBa, TECTOBA, YCMEHOT HCITUTHBAbA, CAMOCTATIHMX UM FPYITHUX pajoBa yueHHKa.

V (hopmaTHBHOM BpeHOBalbY HACTABHUK OH Tpebano ja npoMoBHIIE FPYIHH JHjANIOr, 1a KOPUCTH MUTama 1a 01 reHepucao nojarke
13 haukux ujeja, anu 1 aa noMorHe passoj haukux naeja. aaje yuenuuuma nosparhe nHdopmaiuje, a nosparHe nHpopmalinje no06ujetHe
0/ yUeHHKa KOPHCTH Ja MpUIarojy nojyuapare, oxpadpyje yueHMKe Aa OleHY]y KBanuteT cBor paja. M30op umHcTpymenTa 3a
(opMaTHBHO BPEIHOBALE 3aBUCH OJL BPCTE aKTHBHOCTH KOja Ce BPe/IHYje.



1. OCTBAPUBAILA OBPA30BHO-BACIIMTHOTI PAJIA - OBJIHIH H TPAJAIBE

Hazue npeamera: TEXHOJOTI'HJA C IPAKTHYHOM HACTABOM

Y rabenama je npukasan rojniinmbu GoH yacosa 3a ceaku 0bJIHK pajia

1.1. OCTBAPUBAIA OBPA30OBHO-BACITUTHOT PAJIA - OBJIMIIU U TPAJAILE!

HACTABA
PA3PEJ] Teopwujcka Bexibe TpakTHuna Hacrasa y [TPAKCA YKYITHO
HacTaBa HacTasa 010Ky
1 33 0 165 60 0 258
Il 68 0 408 90 0 566
111 60 0 540 120 0 520
' INoapasymesa peanusaumjy Hactase Kpo3 TEOPHjCKY HACTaBY, BexkOe, NPAKTHUHY HACTABY M HACTaBY Yy 010Ky
1.2. IPEMA HACTABHOM ILJTAHY U ITPOT'PAMY KAJIA CE PEAJIU3VIJE 1O JYAJTHOM MOJIEJTY?
HACTABA
YUEIE KPO3
PA3PE i YKYITHO
it Teopwujcka BexcGe [TpakTuuna Hacraga y PAJT*
HacTaBa HacTaBa 010Ky
I 0 0 0 60 165 225
11 0 0 0 90 408 498
111 0 0 0 120 540 660

2V KOIMKO ce MpOrpaM peannayje rno AyamiHoM Mojaety
* [NorpebHo je Ja wiKona 1 noclojasall AeTabHO HCIIAHUPa]y M YTBPAE MECTO M HAYWH peaiu3allije HCX04a W YHECY WX Y [1aH
peaiusaumje yuera Kpos paji

1. HHWJbEBH YUYEbA:
e CrHuambe 3Haba 0 CBOjCTBMMA CUPOBMHA, KA0 M HAYMH CKIAJNILITE A U 103Hpatba CHPOBMHA;
e Crulambe 3Haha 0 XeMH3MKUMa POH3BO/IHbE MIACTHYHHUX Maca W NOCTYINIMMa HBUX0BE 1pepajie Y roToBe NpoH3BoJIe;
e OcnocobbaBare yueHHKa Ja Kopucte mMailiHe, ypehaje u onpemy y noroHuma 3a jo0ujarme U npepajy niacTHuHUX maca:
L ]

Ocnocob/baBatbe yueHNKa Jia NOBE3Yjy TEOPHjcKa M MPaKTHYHA 3HAbA.




2. HA3UB H TPAJAILE MO YJIA INIPEAMETA

Paspen: npBM
Tpajare MoayJa (4acoBH)
Pen.op HA3UB MOJIYJIA
Teopujcka ITpakTnuna
HacTapa HacTapa
1 CuposuHe 3a o0Hjame noaumepa 7 35
2: [MoaumepusaLmja U NOJIUKOHAEH3aLHja 6 40
3. OzBajae noJuMepa W3 pacTBopa 8 30
4. Cyuemne noiumepa 6 30
5. ["panyiucaise nojumepa 6 30
6. Hacrasa y 610Ky 60
Paspen: JAPYIH
Tpajarbe moayia (4acoeu)
Pen.6p HA3UB MOJIVJIA
Teopujcka [pakTuuna
HacTaBa HacTaBa
1 TexHounolku npotieck Jo0Hjamba AepuBara NpupoHKUX NoinMepa 26 108
2. | Muaycrpujckn noctynuu 3a u3sohere noimmepusaumje 14 144
3. | TexHonowku npoueck 100Hjamba CHHTETHYKHX MOJIMMepa 28 156
4. | Hacrasa y 6ioky 20
Paspen: Tpehn
Tpajatse Mo1y1a (4acoBH)
Een.op bt T Teopujcka [IpakTnuna
HacTapa HacTaBa
1. | CupoBHHe 3a NPOH3BO/IILY MJIACTHYHHX Maca 8 72
2. | Ilpunpema cupoBHHA 3a npepajiy 10 90
3. | Ilpepana noiuMmepa y mjiacTUuHE Mace 12 126
4. | llpepana nonynpoussoia 0j NiacTHYHUX Maca 12 108
5. | INoepuuncka odpaja niacTHHHUX Maca 8 54
6. [lakoBame W CKIaJuIITeHE NPOU3BOIa 10 90
7. | Hacrasa y 610Ky 120




Paszpen: NnpBH

HUCXO0/IH TMPEITOPYYEHU CAJIPIKAIT /
HA3MB MOJIVIJIA Ilo 3aBpiieTky Mojayna yueHHuk hie OMTH y cTamy aa: KIbYYHH TTOJMOBH
CAJIPXKAJA
Teopuja: Teopuja:

CuposuHe 3a 100Hjarbe
nojaumepa

» HaOpoju BpCTE 3aIlITHTHE OTpeMe

« HaBEJE pajibe KOje Ce CIIPOBOJE 3a 3alUTUTY paJHor
mecTa

o OnMLIE YNOoTpedy JIMYHE 3alITHTHE OTpeMe

« 00jacHM NpUMEHY Mepa u pajikbH NnoTpedHHX 3a

3ALITHTY JKMBOTHE CPENHE

HABE/IE BPCTE CHPOBHHA

HABE/IE MOCTYIKE 10NPEeMarba CHPOBHHA

objacHu MOCTYNKe CKNAaAMIITELA CHPOBHHA

HABE/E YCIIOBE 33 CKIA/IMILITEHE CHPOBUHA Y

3aBMCHOCTH O[] IbUXOBHUX CBOjCTaBA

o 00jaCHM HAYMH J03UPaLA YBPCTHX CHPOBHHA

o OMNULIE /I03UPAE TEHHUX CHPOBHUHA

» 3alUTHUTHA Onpema

» JluuHna 3awTuTHA onpema

» Cuporune

« Jlonpematbe CUPOBHHA

« CkagumTemne CHPOBHHA

« YCI0BH 32 CKAAAHIITE e
CHPOBHHA

« Jlozupare UBPCTHX
CHPOBHHA

» Teune cupoBute

IMpakTHuna Hacrasa:

« oj1a0upa oarosapajyhy 3alITHTHY Onpemy

o CIIPOBOM PA/iibe 3a 3aLUTHTY PALHOr MeCTa

o YNOTpeb/baBa JIMUHY 3alTHTHY OnpeMy

o [IPUMEIbYje Mepe 1 patbe noTpedHe 3a 3alTuTy
JKMBOTHE CpelnHe

 JIONpPEMa CHPOBHHE

o BPLUIM CKAQJIMILTEHE CHPOBHHA Y 3aBUCHOCTH 0]1
CBOjCTaBa CUPOBMHA

o BPUIK I031pate YBPCTHX CHPOBHHA

BPUIM I03Mpathe TEYHUX W TACOBHTHX CHPOBHHA

Ipakruuba Hacrapa:

» M3sopu onacuocty y
NOroHUMa

» Mepe sawrure Ha paiy

« Jlonpematbe cupoBuHa

o CKIafMITEHE CUPOBUHA Y
3aBMCHOCTH 0] CBOjCTaBA
CHUPOBHHA

« Jlozupare uBpeTux
CHPOBHHA

« Jlozupare TeUHHUX 1
racoOBUTHX CHPOBMHA

Teopuja:

« 00jacHu 100Mjare NoauMepa peakinjom
rnoiMMepH3aLmje

« o0jacHu a00Kjare noauMepa peakinjom
MOJIMKOH/ICH30BaH:A

Teopnja:

» [Monumepusaunja y peakropy

o [lonukonaeHsanuja y
peakTopy

« Mepeme Temneparype y




[Monumepuzaumja u
MoJMKOHAEH3al1ja

o 00jacHM HauMH Mepetba TeMMepaType y peaktopy
« 00jacHM HAYHH MEpeHa NPUTHUCKA Y PeakTopy

peakTopy
« Meperbe npuTHCKa y
peaxkTopy

IlpakTHuHa HacTaBa:
« MPATH W KOHTPOJIMILIE Pajl peakTopa 3a 100ujare

MPOM3BO/1A MOJUMEP3ALIjOM
« MPaTH M KOHTPOJMILE Pajl peakTopa 3a 100ujatbe
MPON3BO/1a MONMKOH/ICH3AIN]OM

o MEPH TEMIEPATYPY ¥ peakTopy
e MEPH MPHTHCAK Y peaKTopy

IIpakTHYHA HACTABA:
» Peaxrop 3a nobujare

MpoM3B01a
MoaMMepH3aLlHjom

« Peakrop 3a n00mjamse
Nnpou3Boaa
I'IUJ'[HKOH,E[EHBaLlHjOM

« Mepeme Temneparype y
peakTopay

» Mepeme npurhcka y
peakTopy

Oagajatbe noaumepa us
pacrBopa

Teopuja:
o o0jacuu Guarpupaise y Gguatpuma v uarep npecama
s Onue ueHTpudyranuu Knacudukatop

Teopuija:

o Ounrpupanse

« Qunrap-npece

» Bakyym-dunrap

e Llentpudyrupame

o Llentpudyranuu
KiacupukaTop

IpakTHYHa HACTABA:

o U3BPLIN (UATPHPAILE PACTBOPA Y BAKYYM-(HATPHMA
u unTap-ripecama

« TIPaTH W KOHTPOJMILE paj UeHTpudyranHor
Knacudukaropa

IpaKTHYHA HACTABA:

« uarpuparse pacrteopa y
BaKyyM-(pHITpHMA H
(punrap-npecama

« Paa uentpudyrannor

CyLI.IEH:E nojaumMepa

knacuukaTopa
Teopuja: Teopnja:
« HABEJE MOCTYIKE CYlIeHa noauMepa « Cyuemse noimumepa
« 00jacHM KOHCTPYKLM]Y M pajl CyLIHULIE 38 T0JUMepe e CywHuue

¢ HABCJ/C MapamMeTpe CyLICHa

o llapamerpu cyiema

[Ipakruuna Hacrapa:
o BPLIM NPHIIPEMY MOJMMEPA 3a CYLICHE

e BPUIM CYLUEHE NOJUMeEpa
* BpUIH NoacllaBakC napamMeTapa cylcHa

IpakTHyHa HAacTABA:
« [lpunpema nonumepa 3a

CcyllieHe
« Cymwerse nonumepa




o BPLIN MCITHTHBAMLE NPUCYTHOCTH BAAre y
MOJIUMEPHHM MaTepHjanuma

« [TapameTpu cyinema

« YTuuaj Bnare Ha
KapakTeprUCTHKE rOTOBOT
Mpou3Bo/Ia

Teopuja:

« HABEJE MOCTYIKE FPaHyucatba nojamMepa
« 00jacHM MOCTYMakK rpaHy/ucama nojanMepa
EKCTPY3H]OM

Teopuja:

o ['panynucare nonnmepa
o [locTynuu rpanynncarsa
» Excrpy3uja

['panynucarbe noaumepa

IIpakTHuHA HacTaBa:
s [PATH MU KOHTPOJUILLE Pajl EKCTPYaepa
e [PATH MU KOHTPOJIMILLE TPAHCTIOPT IpaHya

HEBRTH‘{HE HACTABA:
o ExeTpyaupatse

« Tpancnopr rpanyna

Hacraga y 610Ky

oriciyskyje paj peakropa 3a 100ujaise npoussojaa
MojiuMepH3aLnjom
ofcyKyje paj peakropa 3a 1o0ujarbe npous3Boia

« Peakrop 3a nodujamse
Mpom3Boaa
NOJUMEPHU3ALIMjOM

MOJMKOHIEH3aLIHjOM « Peaxrop 3a n00ujame
o MEPH M KOHTPOJIHILE TEMIIEpaTypy peaKropa Npo13B0/1a
o MEPH M KOHTPOJIHILE MPUTHCAK Y PEakTopy MOJMKOHAEH3aLIH]OM
Pazpen: APYTH
Teopnja: Teopnja:

TexHonowky rnpouecu 100ujarba
JlepHBaTa npUpoAHHX MoJUMepa

L]

Habpoju BpCTE 3alUTUTHE ONpeMe

HaBejle pajiibe Koje ce CrpoBOJIe 3a 3alUTHTY
pajiHor MecTa

onuine yrnorpedy JHUYHE 3alITHTHE ONpeMe
objacHu npuMeHy Mepa W pajitbi NnoTpedHuX 3a
3ALTUTY JKMBOTHE CPEMHE

ofjacHH TEXHOJIOLKH 1polec 100H]jarba
HUTPATHE LENyJ103e

HaBejle yC/I0Be HUTPOBALA 1PU J100u]jarby
Npou3Bo/ia Ha 0a3n HUTPATHE Leylio3e
ofjacHy TEXHOJIOLKH npolec godujarma
auerarHe Lenyiose

HaBeJle YCI0Be TEXHOIOWKOL poieca 3a
Jlo0ujarbe auerarHe Lenynose

HaBele yciose no0Hjama npou3sojaa Ha fasu

« 3awTUTHA onpema

e Jlnuna 3awTuTHa onpema
o Hurtparna uenynosa

« Hurposame

« AuerarHa uenynosa

o« [ananur




BHUCKO3E
00jacHM TEXHOIOLIKH Mnpouec 1o0ujatha
rajanuTa

H[ZﬂKTH‘lHa Hacrapa:

onabupa oaroeapajyhy 3awtutHy onpemy
CHPOBOJM Pajthbe 3a 3alUTHTY PAIAHOT MECTa
ynorped.baBa JHUHY 3aLUTHTHY ONpeMy
NpUMeEkbYje Mepe U pajibe noTpedHe 3a 3alTHTy
JKMBOTHE CpeIuHe

onabupa oaroeapajyhy 3aiTutHy onpemy
CTPOBO/IH Pa/Iibe 3a 3AIUTHTY PaJHOT MeCTa
ynoTped/basa JHUHY 3aLITHTHY ONpeMy
MpUMErbYje Mepe u pajiibe moTpedHe 3a 3aluTuTy
JKMBOTHE CpeinHe

APaTH U KOHTPOJIKLLE TEXHONOLLKH NpLIEC
Jlo0Gujarba HUTpaTHE Lenyl03e

NPUKaKe TEXHONOLKY teMy aobujarba
HUTpATHE Lienyose

NPATH 1 KOHTPOJIMILE TEXHONOLIKH MPOLEeC
no0ujatba auetarie uenynose

NpUKaKe TEXHOJOLIKY LeMy jA00ujatba auerarie
uenynose

ApatH U KOHTPOJIMLLE TEXHOMOLLIKK NpLIEC
100ujaba BelTauke poskKuHe - rajainTa
NpUKaKe TEXHOJOLIKY Lemy 100Hjatba
BeLITaYKe POKMHE — rajla/iuTa

[IpakTHYHA HACTABA:
« JloBujare HuTparue

Leaynose

« Jlobujame aleratHe
Leaynose

« Jlobujame Belrauke
POMKMHE — rananuTa

MuaycTpujcky noctyniy 3a ussoheme
nojumepusalmje

Teopuja:

00jacHM TEXHOIONIKH MPOLIEC MoJUMepH3alnje y
MacH

OTHILE TEXHOIOMIKH NPOLIEC MOTUMEpH3aLIHje Y
OpraHcKkoM pacTBapauy

OrHLIE TEXHOMOUIKK NpoLiec NoJauMepH3alnje y
CyCTeH3MjH

00jacH1 TEXHOJIOLIKH MPOLIEC MoJUMepH3alnje y
EMVYJI3H]H.

Teopmja:

« Ilonmepusanumja y Macu

« [lonumepuzaunja y
OpraHcKoOM pacTBapayy

« [Monumepuzaunja y
CyCreH3HjH

« Tonumepuzaunja y
eMYJI3HjH




IpakTnyna nacraga:
 BPIIM MOJUMEPHU3ALIU]Y Y MacH

e BPLIN MOJMMEPU3ALIH]Y Y OPTaHCKOM pacTBOpY
e BPUIN MOJTMUMEPH3ALIH]Y Y CYCTICH3H|H
e BPLIN NOJMMEPH3ALIH]Y Y EMYI3HjH

IpakTHuHa HacTaBa:
« [Nonmepuszaumja y macu

« [Monumepnzaumja y
OpraHcKoM pacteapauy

« [Monumepuszaumja y
CyCMeH3MjH

o [Monumepuzaumja y
eMYJI3H]H

Texuonowku npoueck J1o0Hjarba
CHUHTETHYKHX MoJuMepa

Teopnja:

« 00jacHM TEXHOJIOIIKE npoliece 100Hjama
- MoJineTeHa

- MOJIUITPOTIEHA

- MOJIMCTHPEHA

- MOJUBHHUIXIOPH/A

objacHu pobujatbe noaumMepa ectapa akpuiHe u
METAaKpPHIIHE KHCEHHE.

ofjacHu TexHooMIKe npolece gobujarba :
- MOJIMYPETAHCKUX CMOJIa

- (peHoadopManexuiHUX cMoa

- aHMAMHCKHX CMOJIa

- KapOaMHUaHHX CMOJa

- MEJIAMHHCKHUX CMOl1a

- MOJHECTAPCKUX CMOJIA U

- [0JIHAMMIHKX CMOJ1a

Teopuja:

o [lonueren

o [lonunponen

o [lonucTupen

o [lonuBununxnopun

o [Tonuyperanu

o Genondopmanaexuane
cMolie

o AHUIMHCKE cMOne

o Kapbamuaue cmone

» Menamuncke cmone

o [Monuyperancke cmone

l'lgam‘uqua Hacrapa:
e BPUIH H KOHTPOJHILE TEXHOJIOLWIKH NpoLec

no0ujarka npoM3Boja:
- nosiMeTeHa
- MoJUMponeHa
- MOJIMCTHpEHa
- MOJIMBHHUIXIIOpH/IA
« BPLIK W KOHTPOIMILIE TEXHOIOLIKH MPOLEec
no0ujarka nojiMmMepa ecrtapa akpuiHe,
MeTaKpUJIHe KUCeNWHE W NoiuypeTaHa
¢ BPUIM M KOHTPOJIHILIE TEXHOJOLIKH NMPOLEC

[pakTHuHa HacTaBa:

« JloOujarbe npoussoja:
rnoJjiMeTeHa,
Noaumnpornexa,
MOJUCTHPEHA,
MONUBHHKIXJI0pHIA

« JloGujame nonumMepa
ecTapa akpuiHe.
METAKPHIIHE KHCETHHE H
noauyperasa

« JloGujame cmona:




Hacraga y 610Ky

Jo0ujamba:

- perondopmangexuiHux cmMona

- AaHWJIMHCKNX cMona

- KapGaMuaHMX cMona

- MEIaMHHCKHMX cMOJia

- MOJIMECTAPCKUX CMOJIA U

- MOJIMAMHJIHHX cMOozia

BPLIM U KOHTPOJIMILIE TEXHOJIOLIKH MPOLec
Jnobujama nojaukapboHata M CHIMKOHA

L]

(penondopmanaexnaHmx,
AHUIHHCKHX,
KapbamMHuHKX,
MenaMHHCKHX,
MOJHECTAPCKUX U
noJnaMHAHHX

JloGujare
nojuKapooHara u
CHJIMKOHA

. Bpl.I.IH H KOHTpDJ’[HLUB TEXHOJIOUKH ]'IPOLIEC
nobujama:
- NOJHETCHA
= NOJHITpONEHa
- MOJHUCTHPEHA H
= NOJIHBHHHUAXIOpH A

e BPLIH KOHTPOJKLLIE TEXHONOLKH MPoLec
Jnobujarba cmona

* BPUWIH H KOHTPOJAHIUE TEXHONOLWKH Npouec
Jnobujarba noimkapdonara

o BPLIM M KOHTPOJIMLLE TEXHOJOLIKH MPOLIEC
Jo0ujatba CHIHKOHa

o [lonueren

o [lonunponen

o [lonucTupen

o [lonuBununxnopun
« Cmona

o [lonukapbonar

o CunukoH

Paspen: Tpehn

Cuposute 3a 3a 1o0Hjaibe
MoJUMEPHHX MaTepHjana

Teopuja:

Habpoju BpCTE 3alITHTHE OnpeMe

HaBe/le pajiibe Koje ce CNPOBOJE 3a 3alTHTY
paaHor MecTa

onuie ynotpedy JUUHe 3alTHTHE Onpeme
o0jacHW NpUMeHy Mepa W pajilbi NoTpedHHX 3a
3AIUTHTY JKUBOTHE CPejInHE

HaBe/le OCHOBHE CHPOBHMHE 3a 100Hjarbe
MOJHMEPHHX MaTepHjana

Hapejie nomoline cuposuHe 3a jo0ujare
NOJIMMEPHHX MaTepHjana

.

Teopuja:

« 3awTUTHA onpema

« JInuna 3amTuTHa onpema

« Cuposune 3a 1o0Hjare
NoJHMEPHHX MaTepujana

« [Momohne cuposune 3a
n00Hjarbe NOTUMEepPHUX
matepHjana




IpakTHYHa HAacTaBa:
« onabupa oaroeapajyhy sawruThy onpemy

e CIIPOBO/IM Pajiihe 3a 3alUTUTY paJHOT MecTa

e ynoTpe6.basa TMUHY 3aIITHTHY ONpeMy

o NIPUMEILYjE MEPE W pajihbe NoTpedHe 3a 3alUTHTY
JKHBOTHE CpeinHe

o NPUNPEMH CHPOBHHE 3a J0GHjarbe NOTUMEPHHUX
marepujaa

o MpunpeMu nomMohHe cHpoBUHE 3a 100H]arbe
MOJMMEPHUX MaTepujaia

IpakTHuHa HacTaBa:
« [punpema cupoBuHe 3a

Ao0Hjarbe NOJTMMEpPHUX
marepujana

« [lpunpema nomohue
CHpOBHHE 3a 100H]jatbe
MoJHMEPHHUX MaTepujaa

[Tpunpema cuposuHa 3a npepaiy

Teopunja:
o OMULIE MOCTYIKE MPUMpPEMe CHPOBHHA 3a:
- mpepajy rpaHyanpamemM CHpoBHHA
- KOMMayHupae CHPOBHHA
- MHEYEHHE CHPOBHHA M
- Ba/bathe¢ CUPOBHHA

Teopnja:

» ['panynupatse

» Komnaynaupare
« [Neyemse

« Bambamse cupoBuna

IMpakrnyna nacrasa:

o BPLUK MPUITPEMY OCHOBHWUX CHPOBHHA 3a
no0ujabe niiacTHIHKUX Maca

o BPLUM NPUITPEMY NOCEOHNUX CHPOBUHA 32
Jo0Hjarbe acTUHHUX Maca

IIpakTHuHa HacTaBa:
« [punpema ocHOBHMX

cupoBHHa 3a 100Kjabe
MacTH4HUX Maca

o [lpunpema nocedbumx
cupoBUHa 3a 100ujaibe
MJIaCTHHHUX Maca

Teopuja:

HaBe/Ie MOCTYNKe Npepaje nojnuMepa y rotoBe
NpoH3BOJIE

00jacH! TEXHOJIOLIKH MPOLIEC MPOU3BO/IH:E
(honuja M nioYa METOIOM KanaHapupama
OrnuiIe TEXHOMOUIKA MPOLEC Mpepaje noinmepa
METOIOM TPECcoBarba

OTHLIE TEXHOIOLKHN NPOLIEC Npepaie
TEPMOIIIACTA MPECOBABLEM

obajcHu nocTynak obIMKOBabe noauMepa
METOA0M JIHBEH:A MO/ MPUTHCKOM

00jacHH TEXHOJIOWKH TPOLIEC Npepajie

-

.

Teopuja:

« [locTynuu npepane

« [pousBoama ponnja u
ninova

« Kanannpupame

o [lpecopase

« Ilpecoraise Tepmonnacra

o JluBemwe noja npuTUCKOM

« Excrpyaupatse

« [lpousBoatsa (puimoa u
njioua

« [Ipou3Boamba AyBaHHUX H




[1pepana nonumepa y niactuuHe Mace

-

L]

-

noJIMMepa ekcTpyaHpambem
o0jacHM TEXHOJIONIKH MOCTYNaK A00ujaiba
(uamona u ponuja

ornuiie TEXHOMOIIKH NOCTynaK odnarama
nojsiora noMmohy ekcrTpysuje

HaBe/ie TEXHOMOIIKE MOCTYMKE KO/ MPOH3BO/HE
(onuja

OMULLIE NPOM3BOILY AYBaHUX M Y /BHX TeJa
00jacHM TEXHOJIOLIKH TPOLEC NMPOH3BOIE LEBH,
npoduia 1 njaoya ekcTpy3ujom

HaBeJIe TEXHOJIOLIKE MOCTYNKE KO NPOH3BO/HE
MEeHACTHX NJIACTHYHUX Maca (MeKe M TBpJe TeHe)
HaBejle IPUMEHY MEeHacTHX MIacTHYHUX Maca
(MeKe 1 TBp/IE NeHe)

objacHu TexHoowIKe noctynke gobujara PVC -
nexe

ofjacHn Npou3BOALY, cBojcTBa U ynoTpeby PVC
nexe

onuuie npouec Havowema PVC - nnactnona na
TEKCTHIHY MOAIOrY

HaBE/Ie CBOJCTRA NeHacTe Koxe ..ckaja™

OMMHILIE W3PaLY apMHUPAHUX MIACTHUHUX Maca
00jacHH TEXHOIIOLIKE MOCTYMKE Y MPON3BO 1N
NJIACTHHHE MAce MojayaHe CTakieHOM BY HOM

Wy N/BUX Tena

« [lpousBojtba 1ieBH

« IlpousBojtba nenacTux
NAacTHUHUX Maca

e PVC nene

« [enacra koua-cKaj

o ApMHpaHa njaacTHuHa
maca

H[ga KTHYHA HACTaABAa:

NpaTH U KOHTPOJIMLLE TEXHOIOIKH [TPOLEC
NPOU3BOJIILE (POJINja 1 11J104a KalaHAPHPabEM
[PaTH U KOHTPOJIMILE TEXHOIOLKH ITPOLEC
npepajie noJMMepa METO/I0M TIpecoBakba
NpaTH W KOHTPOJIMILIE TEXHOIOWKH MTPOLEC
00JIMKOBaH:A M0JMMEPA METOOM JINBEHA 101
NPUTHCKOM

BPILIH MPEPaLy MOJUMEPA EKCTPY ANPAEM
BPILH MPOH3BO/IY AMETHUX (JOIIHja, LIEBH,
npoduna u njioua

Ipakruuna Hacrasa:

e [lpoussoamsa gonuja n
f/104a KajlaHapupamem

o [lpepasna nonumepa
MpecoBamem

o OGnukoBamwe noaumepa
JIUBEH-EM NOJL IPUTUCKOM

« [1pepana nonumepa
EKCTPY IMPAHEM

« [1pousBojba naMenHuX
thonuja, uesn, npoduia u




paTH U KOHTPOJIKIIE TEXHOMOIIKH MPOLec
MPOM3BJLLE MEHACTAX MIACTHYHMX Maca
npaTH U KOHTPOJINLIE TEXHOIOUIKH MpoLec
nobujama PVC nene

npaTtH U KOHTPOJHULIE TEXHOTOMIKH MpoLec
NPOH3BO/IILE APMUPAHE MIACTHUHE Mace
MpaTi 1 KOHTPOIMILIE TEXHONOIIKK Npollec
MPOU3BOAILE [IACTHUHE MAce rNojavaHe

niova

 [lpou3Bo/tba neHacTux
NIacTHYHUX Maca

« PVC - nene

o ApMupaHe niacTHyHe
mace

o [InacTnune mace
rnojavyaHe CTaKICHOM

[pepana nonynpoussoaa o
MJIacTH4HUX Maca

CTAKJIEHOM BYHOM BYHOM
Teopnija: Teopnija:

« 00jacHH TEXHOJIOIIKH NpoLiec TepMoopMHpaba
e OMHULIE NPHHLUKN npEpaic U NOCTYNKE
TepMoopMupatba

o0jacHH TEXHOJIOLIKH Mpouec TepmodopMuparba
y3 ynotpeby Bakyyma

OTUILE TEXHONOLIKH npliec TepMpopMupasa
ynotpeboM HaanpuTUeKa

objacHu 3aBapuBarLe NJIacTHHHUX Maca

ofjacHu NPUHLIKN pajla 3aBapUBALE TOTTHM
racom

OruiLe NOCTYIAK 3aBapHBatba oMohy Tonior
uMImyica

ofjacHu nocTynak zasapusarba GpuKumMjom
o0jacHH BUCOKO(PEKBEHTHO 3aBapHBai-e
Oll1LLEe 3aBAPUBAILE YATPA3BYKOM

objacHu 00JIMKOBaE NIACTHUHUX Maca omMohy
TOIIOTE

onuie nocrynak odpaje niacTHYHUX Maca
nomohy ajnaTHWUX MallMHa

00jacHH Jen/betbe MIacTHYHMX Maca

ne(MHMLIE N0jaM Jlel/berba

Hage/le (pU3MUKe U XeMujcke (pakTope Koju yTHuy
Ha Jlen/berbe

HaBE/Ie BPCTE JIENUIIA NPemMa cactaBy v
arperaTHoM cTamy

« Tepmodopmuparme

. BaPEH:-E MJIaCTHYHHUX
Maca

« 3aBapuBaise TOMJIUM
racom

» 3aBapuBabe TOMIUM
UMY JICOM

« 3aBapuBarbe GpUKLMjOM

o Bucokodpexksentro
3aBapuBatbe

« 3aBapuBaibe
YATPasByKOM

o Jlensberse niacTHaHuX
maca

« Jlenuna

« Pactapaun

e TBpaa nenuna

o Jlucnepsusua snenuia




« Jeunniie pacTBapaue

« OMUILIE CACTAB M CBOjCTBA Jlenuia Ha oasu
pacTeapaua

e OMHILIE CACTAB W CBOjCTBA JeNHIa PACTBOPHUX Y
BOJIH

 00jacHM cacTaB M CBOjCTBA AUCMEP3UBHUX
nenuna

» 00jacHM CacTaB U CBOjCTBA TBPAHX JICNHIa

HQHKTH‘IHB HaCTABA:

e [IPUMEHH 3aBaPHBaH:E MNJIACTHYHHUX Maca

* [IPUMCHH 3&BapHBaI—be TOTUIUM racom

e [IPHMCHH B[/]CDKO(IJPEKBEHTHO 3aBapHBaLC

e [IPUMEHH 3&BﬂpHBaI—be YATPasByKOM

BpLIH 00JIMKOBaLE MIacTHUHUX Maca

BpLUM 00paay niacTHYHUX Maca Ha anaTHUM
MalniMHama

BPUIH JEN/bEHEC NNACTHYHHX Maca

Il PAKTHYHA HACTABA:

« Bapeme naactuuHnx Mca

« 3aBapuBambe TOMINM
racom

» Buckxodpexpentro
3aBapUBaibe

« 3aBapuBaibe
YATPa3BYKOM

» OOnukoBatbe
MIacTHYHKX Maca

o Obpana nuacTHaHUX
Maca ajaTHUM MalliMHama

o Jlenberbe miacTHaHUX
Maca

nOBpUJHHCK& 06]3&}18. MIacTHYHKUX
maca

Teopuija:

e o0jacHu npouec wramnarba

« HaBeJle TEXHUKE LUTaMIIe YMja je knacupukaimja
W3BpLIEHa Ha OCHOBY MehycoOHor ojiHoca
wramnajyinx u Hewrramnajyhux enemeHara Ha
mTamMmnapeKoj hopMu:
- BUCOKaA LITamna
- paBHa WTamna
- Ayboka mramna u
- chTOIITaMNa (MpormycHa Tamna)

« 0fjacHK NOCTYNAK AUrHTAIHE [ITaMe

« OMHLIE MOCTYNAK YTUCKUBAH:A

» 00JACHHM NMOCTYTIAK METAM3UPAILA

Teopuija:

o HlTamname

o YTUCKHBAHE

o Meranusupatse
« Diokopame




o OIALIE NOCTYNAaK (bﬂorconan,a

l'l[galc'ruqua Hacrapa:
e BPLIK MOCTYNAK WITaAMMaHa Ha NMPOoU3BOANMA 0]

niacTHYHKUX Maca

* BPUIK NMOCTYNAK YTHCKHBAHA HA NMPOHUIBOAXMA O]1
niacTHYHKUX Maca

* BPUIK NMOCTYNAK METANHINPAHA Ha MPOH3IBOAHMA
OJ1 NIaCTHYHHUX Maca

e BPLIK MOCTYNAK [t)J'IOKOBa[—ha Ha NMPpOH3IBOAHMA O]1
NIacTHYHKUX Maca

IMpakTHyHa HacTasa:
o [llTamname

o YTUCKHBaH:E
o Meranusupame
« Dnokopame

[lakoBame M CKAQJIMUITEHE MPOU3BO/IA

Hacraga y 6noky

Teopuja:

« 00jacHM HAYMHE MAKOBabA POU3BO/1A

» 00jaCHM HAUMHE CKJIAJULITEHA IPOU3BOJA
« HaBejle BpcTe ambanane 3a NaKoBare

Teopnja:

« [lakoBamwe npoussoaa

« Cknaaumremne
NpOU3BO1A

o AMOanaxa

IpakTuuna nacrasa:
o BPUIH MAKOBAILE TOTOBHX MPOH3BOA

* BPUIH CKNAAMLITCH:C MOTOBHX NPOH3IBOIA

IMpakTuuna HacTapa:

« [lakoBame npoussoja

« Cknaaumrense
NpOX3B01A

l'l[ge[gaga noJamepa v ijiacriune mace
o [IPATH H KOHTPOJIHIUE TEXHOIOLWKH npouec

NpoM3BO/IbE (POJIKja U 1JIoua KajlaHApHpareM
npaTH U KOHTPOJIKILE TEXHOOWKH MPoLEeC
npepaje nojiuMepa METOI0M NPecoBatba
paTH U KOHTPOJIUILE TEXHONOWIKH MPOLEec
00IMKOBaK-A NOJIMMEPA METOOM JIBEHHA 10/1
MPUTHCKOM

BPLIN pepajy MojnuMepa eKCcTpy AnpambeM
BPILIN MPOU3BO/IIGY NaMeNHUX onuja, LeBH,
npoduaa u nioua

npaTti U KOHTPOJUIIE TEXHONOUIKH MpoLiec
MPOM3B/ILE MEHACTHX MIACTHYHHX Maca
npaTH U KOHTPOJTUIIE TEXHONOIKH MPoLec
nobujama PVC - nene

Ipepaaa noaumepa v
IUIACTHYHE Mace

« [1pousBoatba doauja u
1104a KajaHaipuparbem

« [Ipepana nonumepa
fpecoBamem

o ObGnuKoBame noaumepa
JIUBEHEM MOJL IPHTUCKOM

« [Ipepana nonumepa
EKCTPY AMparbeM

o [lpousBostba namMenHux
(honuja. uesu, npoduna n
njioua

o IlpousBo/itba nenacTux
IMJIacCTHYHHX Maca




NnpaTH U KOHTPOJHINE TEXHOIOLIKH Npolec
NPOH3BOAHKE apMHpaHe NJacTHYHE Mace
NpaTH 0 KOHTPOJIHINE TEXHOIOLIKH npouec
MPOH3BOHC NINACTHYHE Mace I'IO_i&'-I&HE

CTAKNEHOM BYHOM

"[20]23!]3 NOJYNPOH3IBOAA O IVIACTHYHHX Maca

L]

L]

NPUMEHH 3aBapHUBaIbE NIACTHUHHX Maca
NPUMEHH 3aBAPHBAILE TOMIMM Facom
NPUMEHN BUCOKO(PEKBEHTHO 3aBAPHBaILbE
NPUMEHH 3aBapHBAILE YTPA3BYKOM

BPLUX 0OJIMKOBatbE MJIaCTHYHMX Maca

BpLIM 00pay MniacTHYHUX Maca Ha anaTHUM
MalMHama

BPLLIM JIEMJbEH:E MIACTHYHUX Maca

l'longmm{cxa 0623&3 IIACTHYHHX Maca

BPUIK MOCTYNAK WITaAMNAaka Ha MPOU3BOANMA 01
MIacTHYHKUX Maca

BPUIK MOCTYNAK YTHCKMBAHKA HA MTPOU3BOIMMA O]
nIacTHYHKUX Maca

BPLIK NMOCTYNAK METalH3Hpata Ha NMpou3soinma

0/ N1acTHYHKUX Maca

BPLIK MOCTYNAaK [tlJ'IOKOBaH:a Ha MpOH3BOAHMAE 0]1
NiIacTHYHUX Maca

« PVC- nene

« ApMupaHe niactTuuHe
mace

o [Inactnune mace
rnojayaHe cTakIeHOM
BYHOM

Ipepajaa noJynpou3soaa oa

IIACTHYHHX Maca

« Tepmogopmuparse

« Bapeme naacTnunux
maca

« 3aBapuBambe TOTUIMM
racom

« 3aBapuBabe TOMINM
MMITYJICOM

« 3aBapuBarme GpuKLHjOM

« Bucokodpexpenrno
3aBAPUBAILE

» 3aBapuBare
YATPa3BY KOM

o Jleniberme naacTuiHmux
maca

o Jlenuna

« Pactapaun

o Tepaa nenuna

« Jlucnepsusua nenuna

Hospmnncka 0bpaja

ILIACTHYHHX Maca

o lllTamname

o YTHCKHBaAILE

o Mertanusupatbe

» GiokoBame




YIOYTCTBO 3A JUJAKTHYKO-METO/JHYKO OCTBAPUBAILE ITPOTPAMA

Ha MOYETKY CBaAKOr MOJYyJia YYEHHKE YNO3HaTH ca UW/BEBHMA W HCXOJMMa HacTaBe, OJHOCHO Y4YCH.A, MJIaHOM paja W HaAa4YHMHHMA
OLebHBaAH:A.

[Tpeamer ce peanusyje Kpo3 NMpakTHUYHY HACTaBY Y XeMHjcKoj nadapaTopuju/cnelujani3oBano] YUHOHWILW/ PAJHOHKIINA WK YUCHHE KPOo3
pany komnanuju. [punukom octeapuBama nporpama oje/berhe ce enu Ha rpyne jo 10 yuenuka.

V Toky peanusaliije Mo/lyia OCJIOHUTH Ce Ha Mpe/3Haba yHeHHKa U3 XeMHje, TEXHOI0THje NPOM3BO/a 0/1 IIacTHUYHUX Maca, (U3nUKe
XeMHje, TEXHOMOUIKUX onepalija. HactaBHuK/MHCTPYKTOp Npunipema notpedHe eneMeHTe 3a MpakTHYHY HacTaBy/npakcy/yueme Kpo3
paji, IeMOHCTPUPA paji Ha PaJHOM MECTY, NPaTH paji yueHHKa Ha paJlHOM MECTY M yKasyje Ha rpelike npu paay. Pajne 3anarke Besusath
3a KOHKPETHY NPaKkTHUHY HACTaBy/yuere Kpo3 paj.

H36op metona v o0auka paaa 3a cBaku Moy oapelyje HacTaBHMK y 3aBUCHOCTH 0J1 HACTABHMX cajpikaja, cnocoGHOCTH U notpeda
yyeHHKa, MaTepujanrHux u apyrux ycnosa. Kopuctutu BepOante MeToe (METOa YCMEHOT W3Maramba u Aujanolika MeToaa), MeToe
AEMOHCTpALHje, TEKCTYATHO-HAYCTPATHBHE METO/IE, METOAE NpaKTHUHKX 3aaaTaka. [1peanoxenn obauumn paaa cy (ppoHTanuu, pai y
FPYNu. paja y napy. HHAMBHAYATHH paj.

YK0IHKO ce nporpaM peajiusyje no JayajHom Mojely rnotpedHo je Ja WKoaa v nocjioiaBall IeTabHo UCIIAHMPajy M YTBPIE MECTO
M HAuMH peannsaluje Wexola, M YHecy MX Y TulaH peanusaluje yuewa kpo3 pan. [lpenopyka je na ce yuewe Kpo3 paj peanmsyje
MpUMEHOM caBpemeHe onpeme, ypehaja n mammHa, kao M oaroapajyhux caBpeMeHHHMX TEXHOJIOMIKMX Tpolieca koje je norpedHo
ycknaauTH ca notpebama n MoryhHocTHMa KoMnaHuje y K0joj ce peanusyje yuewe Kpos paj.

YIIYTCTBO 3A ®OPMATHBHO U CYMATHUBHO OLEILHBAILE YUEHHKA

V HacTaBM OPHjEHTHCAHO] Ka J0CTH3ay MCXO/a MpaTte ce ¥ BPeHYjy MpOoLecHa HacTaBe U yuera, nocturayha yuenuka (mpoaykTH
yaerba) U concTeeHn paj. HacraBuuk tpeba KOHTHHYMPAHO J1a npaTH HANPEIaK YUCHUKA, KOJU Ce Orfie/ia y HAYMHY HA KOjH YUEHHLH
NapTULMITHPA]Y, KAKO NPUKYIbAjy NoJAaTKe, KAKO apryMeHTY]y, eBanyupajy. aokymentyjy, uta. la 6u speanosaibe 6uno objextusHo
1y hyHKUM]H yuerba, noTpebHO je YCKIaAWTH HUBOE UCX0/1d U HAUMHE OLEHHBalbA.

CymaTHBHO OlleH:HBaILE je BpeaHoBatbe nocturuyha yuenuka va kpajy csake peanusopane teme. CymatuBHe oueHe ce aodujajy u3
KOHTPOJIHUX MM MHCMEHUX Paj0Ba, TECTOBA, YCMEHOT UCIUTHBAILA, CAMOCTAIIHMX WM IPYIHUX PAJ0BA YUEHUKA.

V (popmaTuBHOM BpesHOBaM:Y HacTaBHUK Ou Tpedano 1a NpoMOBHILE FPYITHU JW]aslor, 1a KOPUCTH MUTaka ja 01 reHepucao nojarke
13 haukux naeja, anu M 1a nomorye passoj haukux uagja, jaje yuenuuuma nosparse uHdopmaumje, a nopparie uudopmatmje 10oujeHe



0/1 yYeHHKa KOPHCTH J1a MPUIaroju rojy4asare, Kao U aa oxpadpyje yueHuke J1a oliekyjy KBaauteT ceor paaa. M30op uHcTpymenTa
3a (popMaTHBHO Bpe/IHOBAbE 3aBHCH 0]] BPCTE aKTHBHOCTH KOja ce BpejiHyje.

Kaza je y nuTarsy u3pajia npojekTHOr 3a/1aTka MoJKe ce NPUMEHNTH ,uek JMcTa” y KOjoj cy npuKasaHu HHBOM nocTuriyha yuenuka ca
rokasare/biMa MCIyeHOCTH, 8 HaCTaBHUK Tpeba Jla 03HauM nokasartelb KOjU 0JIroBapa rnoHaiiamy ydeHuka.

Ykoauko ce nporpaM peaiusyje y ckiaay ca 3akoHoM o Jya’aHoMm ofpa3oBaiby HACTABHUK /MHCTPYKTOP NpoBepapa jJa Jiu je
rnocio/iaBall 3BPIIHO MPOLIEHY PH3HKA HA PaJIHOM MECTY Ha KOMe pajie MJIaji U 1a 11 je U3Beo YBOJAHY 00yKy Miaaaux o Ge3beaHocTy
M 3/1paBJbY Ha pajy.



4. OCTBAPHBAIbA OGPA30BHO-BACIIHTHOI' PAJIA - OBJIMIIHA H TPAJAILE

Hasue npeamera: IPEAY3ETHULITBO

HACTABA
PA3PEJL Teopujcka Bexic [NpakTHuna Hacrasa y [TPAKCA YKYITHO
HacTaBa eHoe HacTaBa 610Ky
111 0 60 0 0 0 60

Haromena: y TaGenu je npukasaH roJuilkby (JoH/| YacoBa 3a cBakW 00JMK paja

5. HUJBEBH YUEIbA:
« PasBujarbe MOCAOBHUX M MPELY3eTHUYKMUX 3HAA, BEIITHHA W MOHALIAA;
« PasBujame npesy3eTHHYKNUX BPEJHOCTH W CIIOCOOHOCTH Ja ce MPeno3Hajy npejay3eTHHUYKe MOryiHOCTH Y JIOKaIHO] Cpe/InHN H
aenyje y cknajay ca THM
+ PasBujarse NOCIOBHOT M MPELy3eTHUYKOT HAYHHA MUIILBEH:A;
= PazBHjame CBECTH O COMCTBEHUM 3HaBUMa M COCOOHOCTUMA U 1ask0j NPoecHOHATHO] OPHjeHTalH|H;
« Pazenjarse cBECTH 0 YII03H KOPIOPATHBHOT NMPEAY3ETHULITBA Y CABPEMEHOM MOCIOBAILY;
+ OcnocobbaBame 3a aKTHBHO TPAKEHE MOCA (3aM0NIbaBabe U CaM0o3anollbaBabe);
« OcnocobmaBarke 3a H3pajy jeIHOCTABHOT MaHa MOCIOBaka Mane (pupme;
«  MynaTHANCUMNIMHAPHU NPUCTYN M OPHjEHTALMja HaA TIpaKcy;
« PazBujarbe OCHOBE 3a KOHTHHYHPAHO YUeH:e;
« Pazsujarbe 0AroBOPHOI 0JIHOCA MPeMa OUyBakby NPUPOJAHUX PECYPCA M €KOJOLIKE PABHOTEWKE.

6. HA3UB U TPAJAILE MO/ YJIA ITIPEJJMETA

Pazpen: Tpehn
Pen.6p HA3WUB MOJIY A Tpajame mojyna
(yacoBH)
1. [Tpeay3eTHUILTBO W Npeay3eTHHK 12
2. Pazeujarse W npoueHa nocioBHUX Meja, MApKeTHHT M1aH 14
3. | Ynpasbaie W opraHusaiuja, npaBHH OKBUP 33 OCHUBALE W (PYHKLMOHUCALE Je1aTHOCTH 16
4. Exonomuja nocnosama - (pMHACHCKM NaH 14
5. | YueHuuku npojexar — npeseHTalmja nocioBHor 1njiaHa 4




HA3UB MOJIYJIA

UCXOIHU

Tlo 3aBpuieTky Moayna yueHnk he OuTH y cramy

Aa:

TTPETTOPYYEHHW CAJIPYKAI /
KJbYYHH MOJMOBH CAJIPKAIJA

[peny3eTHULITBO K Npeay3eTHHK

e HaBeJle a/IeKBaTHE MpUMepe Mpejly3eTHUILTRA
M3 JIOKA/THOT OKpYKEHa

HaBe/1e KapaKTEePUCTHKE Mpey3eTHUKA
objacHu 3Haua) MOTHBALMOHUX (haKTopa y
Npeay3eTHHILITBY

NoBEae ¥ 0OJHOC I'IUjI\-'IOBe HHOBATHBHHOCT,
Npeay3HM/BHBOCT H NPEAY3CTHHIUTBO
Npeno3Ha pasiH4yuTe HAYHHE OTNOYHHaka
nocna y JOKanHoj 3aje/IH1LH

objacHu 3Ha4aj) KOprnopaTusHoOr
fpey3eTHUINTRA 3a yHanpehee nocnosarba

o [lojam, pa3Boj u 3Hauaj
Mpey3eTHUILTBA

e [Tpothun u kapakTepucTHKe
YCHELIHOT Mpe/ly3eTHHKA

« MoTusu ]'lpe}lyfie’]'l-{[r‘] Ka

¢ KopriopaTuBHO npejiy3eTHHIITBO

Paspujarbe 1 NpoleHa nocaoBHUX
uzeja, MapKeTHHT TJlaH

e PUMEHH KpeaTHBHE TEXHHKe n3bopa,

celleKlifje U BpeHOBaba MOCIOBHUX Hjeja

npenosHa caapikaj v 3Hauaj GU3HUC NaaHa

uctpaxku mehycobno nenosarse (axropa koju

YTHUY Ha TPIKULUTE: LeHa, TPOU3BOJ, MECTO,

MPOMOLIMja M TIMYHOCT

MPUKYNA WU aHaIM3Kpa MHopmainje o

TPIKHIITY W PA3BUja MHIMBUYAIHY

MapKeTHHT CTpaTerujy

e pa3BHje caMonoysaame y cripoBohemny
TEPEHCKHX HCIMUTHBaHA

® CAMOCTATHO H3pain MapKET]-‘IHF IJaH 'y
npunpemMu OGU3HKUC NnaHa

e [IPE3EHTYjE MAPKETHHI MJ1aH Kao J1e0
CONCTBEHOr GH3HHC NJlaHa

| onaGpauy Gusuuc naejyy

e Tpararse 3a MOCIOBHUM Hjgjama

s [Ipouena nocnosuux moryhHoctu
3@ HOBH I1OC/IOBHH 0/1yXBAT

o SWOT ananusza

o CTpykTypa OM3HHC MjaHa u
MapKeTHHI [1aHa Kao HeroBor
nena

e Enementn mapketusr mukca (511) —
(nponsBo/ycayra, LeHa, KaHauu
anctpubyumje, npoMolja,
JIMYHOCT)

L Pa}l Ha TEPEHY-HCTPAKHBAE
TPAHLITA

e [IpesenTranmja MmapkeTHHr niaxa 3a




Ynpapisame u opranuzaiiuja,
NpaBHH OKBUP 33 OCHUBAILE W
(yHKIHMOHKCAE 1€71aTHOCTH

HaBeJ/le 0CODMHE YCTEHOT MeHalepa
00jacH! NPOMU3BOJIHY CTPATErHjy U
MPOM3BOIHK MPOrpam

Hapejie M oOjacHu (pase pa3poja HOBOT
NpoM3B0/1a

ofjacHn 0CHOBE MeHaUMeHTa
ycenyra/nmpou3Bojithe

00jacHu Ha je/IHOCTABHOM NPUMEPY MojaM H
BPCTE TPOLIKOBA, LIEHY KOWITama 1
MHBECTHLIH]e

o0jacHu 3Hauaj NPON3BOIHOT M1aHa U U3Pa/IU
MPOM3BO/IHM MI1aH 32 COTICTBEHY OM3HMC
Wjejy y HajjeHocTaBHHjeM 00Ky
(camocTanHo MK y3 noMoh HacTaBHUKA)
yeubha 3nauaj nnanupama 1 ogabupa
JBYICKHX pecypcea 3a notpebe opranuzaiiije
KOPHCTH FaHTOrpam

objacHu 3Hauaj HHPOPMaLIMOHNX
TEXHOJIOTHja 38 CABPEMEHO MOCTOBAE
CXBATH BAXKHOCT HENPEKUIHOT HHOBUPaIba
MPOM3BOAA UK yCiyra

u3abepe HAjMOBOJEHU]Y OPraHU3alUOHY U
rpaBHy (popMy NPUBPEHE aKTHBHOCTH
M3pajii W NPE3eHTY]e OPraHu3allioHu MiaH 3a
CONCTBEHY DU3MUC Haejy

CaMOCTAIHO CAYMHU HIH MOMYHH OCHOBHY
TI0CIOBHY JIOKYMEHTAl]y

e Menaument dyHkimje (naanuparbe,
opranusopaise, Boherne u
KOHTpOAa)

e Oprauusalipja npou3BoAHHX
cucTema

e [Tojam 1 BpeTe TpoLIKOBA, lleHa
KOLITaa

o MHuBecTHLMje

e MeHauMeHT Npou3BOJILE -
YNpaBibatbe NPoU3BOJAHHM
NpoLecoOM/ycyrom

o YIIpaB/bame JbYACKUM pecypcuma

e Yripap/bare BpeMEHOM

o MHIKeHEPUHT BPEHOCTH

e Uudopmanmone texHonoruje y
MOCIOBaH:Y

e [lpaBHM acnekT nokpeTama
OousHuca




Exkonomuja nocrnosama -
(puHACHjCKM TIAaH

cactard OMJIaHC cTama Ha Hajje/IHOCTABHH]EM
npumMepy

cacTaBu OMIaHC ycnexa U YTBp/H MOCIOBHH
pe3yaTar Ha HajjeqHOCTaBHUjeM NpUMepy
HanpaBu paznuky usmehy npuxona u pacxoaa
C je/iHe cTpaHe M MPUJIKMBA U OJHBA HOBLA ca
Apyre cTpaHe Ha HajjeIHoCTaBHM]eM

npumepy

M3pauyHa rnpar peHTabHIHOCTH Ha

jelHOCTaBHOM NpUMepy

Hageje Moryhe HaunHe (UHAHCHpatba
COMCTBEHE AENaTHOCTH

uH(popmuLie ce y oarorapajyhum
MHCTHTYLIMjaMa O CBUM PeJIeBaHTHHM
MUTakHMA 01 3Ha4aja 3a nokperame 6u3HICa
WICHTH(HKY]e HAUHHE 33 OJIPIKABaAbEe
JIMKBHAHOCTH ¥ NOCI0Baby npeyseha
cacTaBu (PUHAHCH]CKH MJIAH 3@ COTICTBEHY
Ou3HKC 1ejy camocTanHo Wi y3 nomoh
HacTaBHUKA

npeszeHTyje (pMHAHCH]CKU NJaH 3a CBOjy
OusHuC uaejy

e bunaHc crarba

e bunanc ycnexa

e bujaHc TOKOBa rOTOBKMHE
(cashflow)

e [Ipenomua Tauka peHTabMIHOCTH

e M3BopH (uHancHpaia

e Muctutyumje n undpactpykrypa 3a
NOJAPIIKY NPeay3eTHULITBY

e [Ipunpema 1 npesenTauuja
(uHancHjckor niaxa

Yuenuuku npojekar —
fpeseHTalnja nocloBHOr MiaHa

CaMOoCTalIHO MK ¥3 noMoh HactaBHuKa aa
MoBE}Ke CcBe

ypahene senose dusnuc niaua

13palu KoHadau (jeaHocrasan) OU3HUC nj1aH
3a COMNCTBEHY

Ou3HUC Haejy

fpeseHTyje OU3HKC N1aH Y OKBUPY jaBHOT
yaca M3 MpeamMeTa rnpey3eTHUIITBO

e Mspana uenosuror SU3HKC niana 3a
concreeHy OM3HHMC Mgy

e [Ipesenraumja
nojeAMHAYHUX/TPY THUX

e OM3HMC NJIAHOBA W JIMCKYCH]a




YIIYTCTBO 3A JHJAKTUYKO-METOJAHYKO OCTBAPUBAILE ITPOTI'PAMA

Ha MOYETKY CBaAKOr MOJYyJia YYEHHKE YNO3HaTH ca UW/BEBHMA W HCXOJMMa HacTaBe, OJHOCHO Y4YCH.A, MJIaHOM paja W HaAa4YHMHHMA
OLebHBaAH:A.

[TpeameT ce peanusyje kpo3 Bexde y yUHOHHLM, CNEIUjaln30BaH0] yuuoHuid. [IpuankoM ocTBapHBaba nporpama ojieiberse ce J1eiu
Ha rpyne a0 15 yuenuka.

V Toky peanusailje MOJAYyJa OCIOHMTH Ce Ha Mpej3Halba ydeHHKa W3 colldosiordje ca npaeuma rpaljana. Hacraeuuk npunpema
notpebHe enemenTe 3a BexOy, JIeMOHCTPHPA pajl Ha pajiHOM MECTY Ha, NpaTH pajl yYeHHKa Ha pajiHOM MECTY W YKasyje Ha rpetike npm
pany. Paaue 3anaTke Be3MBATH 3a KOHKPETHY BEKOY.

[Mpuaukom peanuzaumje moayna Ipeay3eTHHINTBO H NpeAy3eTHHK yueHHiM Tpeda Ja ypajie jeAaH NPOjeKTHH 3aJaTaK:
1. Tlpumep yenewHor npeayseTHuka (HNp. No3BaTH Ha Yac rocTa — Npeay3eTHUKA W Hd OCHOBY HErOBOI MCKYCTBA yyeHuLM Tpeba na
U3pajnuTH Npoul 1 KapakTepucTUke npeayseha/komnanuje).

[Npunukom peanuzauuje moayna PasBujame M npoueHa TOCJOBHHX Hjeja, MAPKETHHI IJIaH yuyeHuuu tpeba na ypage aBa
NPOjeKTHA 3a1aTKA:
1. IlpeseHTauuja mapkeTHHr njaHa 3a ojadpany OM3HMC Miejy (HIIP. NPENoOpyUUTH YUEHHLMMA J1a OU3HUC Wigje Tpame Y OKBHPY
CROT MOJIPYYja pajia aiu He MHCUCTHPATH Ha ToMe).
2. TlpeseHTauuja MapKeTHHI nJaHa 3a ojadpany OM3HUC MAE)y (HIIP. NOKE/LHO je OPraHnu30BaTH MOCETY MaiuMm npeysehuma koje
ce Dase I'IPOHBBOII.H:UM HITH I'IpE[JBIlUM NIacTHKe ¥ OKBHpY rae he ce YYEHHLH HH(1)OPMHC3TH O HaAYHHY JICN0BaHka H ONCTaHKa Tor
npeayseha na TpiUIITY).

[Mpunukom peanusanuje Moayia Yrpap/bame H OPraHH3alMja, NPABHH OKBHP 32 OCHHBaIbe H (PYHKUHOHHCAE /I€JATHOCTH
yueHum Tpeba 1a ypaje jeaH NpojeKTHH 33aTaK:
1. MeHayMeHT MPOU3BOIBLE - YIPAB/bALE MPOH3BOHHUM MPOLECOM (HIp. JaBaTH YIYTCTaBa YYEHULMMA [JIe 1 Kako ja aohy 1o
HEONXOAHUX WHPOPMAaLHja, KOPUCTUTH CAjTOBE 3a NPUKYIbatbe HHPOpMaLIMja (WWW.Apr.gov.rs. . WWW.SME.gov. IS, U JAPYrH).

[Mpunukom peanuzaumje moayna Ekonomuja nociioBama - puHacujekn niaan yuenduu tpeba aa ypaje /Ba NpojexkTHa 3a]araKa;
1. WM3pana Gunauca crama (HNP.KOPUCTUTH HajjeHOcTaBHMje Tabene 3a u3paay Gunanca crama).
2. Hspana 6Gunanc yenexa (HAp. KOPHCTHTH HajjeanocTaBuuje Tabene 3a uzpaay OunaHca yenexa).

[Mpunukom peanusaimje Mmoayna YUeHHUKH NpojekaT-npe3eHTaALHja MOCJOBHOT ILUIAHA yueHULW Tpeba fa ypaje jeian npojeKTHH
3a4aTAK:
1. Mspapa u npesenrauuja ueqoBUTOr OM3HMC MJlaHa 3a cONcTBeHy OM3HUC wiaejy (HMpP. Mo3BaTW HA jaBHM 4ac ycHewHor



rpejly3eTHHKA, Mpe/ICTaBHUKE LIKOJIE, JI0KalHe camoyripase 1 GaHaka 3a poleHy pealHoCTH W HHOBATHBHOCTH OU3HHC [1J1aHa)
VY OKBMpPY NPOjeKTHUX 3a/aTaka noTpedHo je reHepucaTi J0KyMeHTallnjy (CBe OHO LITO NPojekTHa A0KyMeHTaluja Tpeda 1a caapiku).

M30op meToaa 1 obnnka paja 3a cBakd MoJyn ojipelyje HacTaBHMK y 3aBHCHOCTH 0J1 HACTABHUMX cajpiKaja, cnocoOHocTH W notpeba
ydeHHKa, MaTepujanHux u apyrux ycnosa. Kopuerutu BepOaite MeTosie (MeTo/la YCMEHOT U3nararma W jinjajlolika MeTosa), MeToje
JieMOHCTpalfje, TeKCTyalHO-NIyCTpaTHBHE METO/Ie, MEeTO/ie NpojeKTHUX 3aaaraka. [Ipeanoxenn obanum pana cy GpoHTanHu, pajy y
FPYIH, pajay napy, HHAMBHYalHH paj.

VKoaHKO ce mporpaM peajinzyje no JyaJaHoM Mojesy notpeGHo je Aa 1Kosa 1 nocioasall 1eTabHo HCNIaHupajy 1 yTBpJe MecTo
M HauYMH pealin3alinje HCX0/1a, M YHECY WX Y MIaH peanusalifje yuerma Kpos pa.

YIOYTCTBO 3A ®OPMATHBHO U CYMATHBHO OUEILUBAILE YUEHUKA

Y HacTaBM OPHMjEHTHCAHO] Ka J0CTH3aky MCXOJa Mparte ce W BPEeHYjy NMpoLEecHa CTaBe M yuewa, nocturuyha yuenuka (npoaykru
yuema) u concTeeHd pai. HacraBHuk Tpeba KOHTHHYMPaHO Jia NpaTH Hanpeaak YUeHMKa, KOju Ce Oorfiefia y HaYWHY Ha KOjH YYEeHHLH
NapTHLUMITHPA]Y, KAKO MPUKYIBA]Y MOJATKE, KAKO apryMeHTYjy, eBalyupajy. A0KyMeHTYjy nuria. Jla Ou epeaHoBarbe 6110 00jeKTHBHO
Hy (pyHKUMjHyuersa, MoTpeGHO je YCKIaJMTH HUBOE HCX0/1a U HAUMHE OLIeHhHBabhA.

CyMaTHBHO OlICH:HMBaLE je BpeHOBamke nocturuyha yueHnka Ha kpajy cBake peannsoBaHe Teme. CymarueHe oneHe ce podujajy u3
KOHTPOJIHUX WM MHCMEHMX PajloBa, TECTOBA, YCMEHOT HCIUTHBAA, CAMOCTAIHMX MJIM TPYNHHUX PajloBa yUeHHKa.

YV opmaTHBHOM BpeHOBaMY HacTaBHUK 61 Tpebano aa NpoMOBHINE PYTHU IHJANIOT, 1a KOPUCTH NUTaba Aa G reHepucao nojarke
13 haukux naeja, ann 1 1a noMorue pa3soj haukux naeja. 1a je yuenuunma nopparse nHgopmatiije, a nopparie nHpopmaruje 1061jeHe
0/1 Y4EHHKa KOPHCTH Ja NMpPUIAaroju nojyuarawe, oxpadpyje yueHHKe Ja olemyjy KBanuteT cBor paja. M3bop muctpymenTa 3a
(hopMaTHBHO Bpe/IHOBAILE 3aBUCH OJ1 BPCTE aKTHBHOCTH KOja ce BpejHyje.

M360p uncrpymenTa 3a (JOpMATHBHO BPEHOBALE 3aBUCH 0J1 BPCTE aKTHUBHOCTH Koja ce BpejHyje. Kana je y nutary uspaaa npojeKrHor
3ajiaTka MOKE Ce NPUMEHMTH . HeK fucra’ y Kojoj ¢y npukasaHu HMBOM nocTHrHyha ydueHMKa ca nokasate/bMMa MCMyHEHOCTH, a
HacTaBHUK Tpeda /1a 03Ha4YM NOKA3aTe/b KOjU 0AroBapa rnoHalamy Y4eHHKa.

YKkoauko ce nporpaM peajHsyje mo AyaaHOM MoOjeqy HACTaBHUK/MHCTPYKTOP MPOBEpaBa Ja Jv je NnocioaBaly 3BpUiMo NpoLeHy
pU3MKa HA pa/IHOM MECTY Ha KOMe pajie MJajH W J1a JiM je H3Beo YBOJHY 00yKy Maaanx o 6e30e1HOCTH W 3ApaBiby Hapajy.



Hazue npeamera:

loauubn oHa yacosa:

Paspen:

Llbern yuema:

' BEBBEJJTHOCT U 3[IPABJBE HA PAZlY

Oe3beHOCTH M 3/1paBJba Ha pajly:

o0osbera 1 TpaymaTH3ma Ha pajy;
— CxpaTtatbe 3Hauaja 3/paBe pajHe W KHBOTHE CPE/IMHE;

| Teopuja: 34 BexkOe: 0 npaktMuHa Hactaa:0 | 6aok Hacraga: (0
| ApyrH

| = Msrpahusare cTBapasauKkor U 0AroBOPHOr OHOCA MPEMa pajly M CpeaCcTBUMA pajia;
|— Ocnoco0/baBare yueHHKa 3a caMOCTallHy TPUMEHY U MOLITOBahe Mepa U HopMaThea

\— Crduarme 3Harba 0 ITETHUM areHcuma paiHe cpejilHHE KOjH AoBOJAE 10 [I])O(I}CCHOH&I'IHHK

— OcnocoGbaBare yueHnka 3a NpUMeHy Mepa 3aliTHTe MPH yNpaBbarby 0TNaaoM;

cpeante;

il Par;eujarbe paaiHHX HABHKA W pajHe KYJATYpe ca IIH/BLEM OUYBaHa 3/1paB/ba W 3alLUTHTE JKHBOTHE

— Bacnutapame yuenuKa 3a oip:KaBare XMrujeHne paaHor H JKWBOTHOT MPOCTOpa;
— CrHuame HaBUKa KYITYPHOT NMOHALLABA Y Paly M JKHBOTY:

|— Bacnurapame 3a XymaHe 1 31paBe 0JIHOCE Npema pajy., paaHoj H KHBOTHO] CPEIHHM.

TEMA

HUCXO/IH
Ilo 3aBpuieTky Teme yuenuk he 6urH v cramwy ja:

[TPETTIOPYYEHW CAJIPXKAIH /
KIbYYHH IMOJMOBHU CAJIPAKAITA

Veon

« 0O0jacHM npeMeT u3yyasara W 3Ha4vaj 6e30e1HOCTH 1
3/lpaBlba Ha pajy

« HaBe/e 3a/aTke 6e30e/HOCTH 1 3/1paBiba HA PaLy

« pasjacHu MojMoBe: 31paBJbe, XMIHjeHa U 3paBcTBeHa
KynTypa

« pa3nMKyje nojaeny Xurujene U akrope Koje ona
13yuasa

« HaBejle (pakToOpe KOje npoyvasa XUrujeHa pajaHe
cpejiMHe (MaTtepujaline W pyliTBeHe)

» [lpeamer nsyuapama, 3Hauaj v 3a1auu
Oe3beiHoCTH M 3/1paBiba Ha pajy;

o [lojam 1 peduHULM]a 3apaBsba, XUrHjeHe
W 3/1paBCTBEHE KYJITYpe, XMrujena paiHe
cpeaunHe.

3akoHcKa perysiarusa

« 0DjacHM HCTOPHjCcKK pa3Boj Ge3beAHOCTH M 3/IpaBiba Ha
paay y cBeTy W koa Hac (MelyHapoana oprannsanmja

« Mehynapoanu cnopasymu u jomahe
3aKOHO/IABCTBO;




pajia, 6e30eHOCT 1 3/IpaBbe Ha pajy Y JOKYMEHTHMA
EV u nomahem 3akoHosaBcTBy
« pazMKyje MojMoBe ONacHOCT, ONACHA M0jaBa H PH3NK:
o aeunuie AKT 0 NpoleHn PU3UKa H aHaTU3UpPa HEeros
cajpiaj
aHaausupa ocHoBHe oapende 3akona o Ge3deHOCTH U
3/ipaB/by Ha pajy Koje ce 0JHOce Ha npasa u obaBese
noci0/aBala | 3anocieHnx
npumersyje nponuce y odaactu 0e3deHOCTH 1
3/lpaBJba Ha pajay

.

« Ocnoeue ojpende 3akona o
OesbeanocTy M 3paBiby Ha pajy.

CyBjekTHBHH (aKTOPH KOjH
yTuay Ha GeszdeanocT U
3/paBbe Ha pajly u mepe
3alTHTE

pa3aMKyje MojMoBe NoBpeia Ha pajy. npoecHoHaIHo
obosberse 1 GonecT y Be3u ca pajom

HaBene nojaeny [jlaKmpa KOjH A0BOJAEC 10 TpayMaTHiaMa
Ha pajy: cyGjeKTHBHH 1 00jeKTUBHH (haKTOpH
aHaIu3npa NpeBeHLM]y npoecnoHannx odosberba u
TpaymaruiamMa Ha pajiy

pazaukyje nojMose npoecHoHasHa OpHjeHTaluja 1
cenekuMja v npoecuoHano ocnocodibaparke

o jJetununine neuxodusmonoinke ocobUHE TMHHOCTH
(BpeAHOCTH, HHTEPECH U CrOcOOHOCTH)

objacHu yTHUA] NCUXO(PU3HOIOWKHX 0coOHHA
JIMYHOCTH Ha paﬂH}" crnocodbHoCT

HaBeje XHjepapxujy MoTuBa u objacHu yTuuaj
MOTHBALMjE HA paj

pazjacHu nojam (pU3MOJIOIKH acNeKTH paja;

o0jacHu 1ojaBy ymopa, npemopa u 3amMopa M yTuLaj Ha
pajHy crnocodHoeT

pasinkyje meroje 3a 00HaB/bAILE pajHe crocodHOCTH:
MpaBHiIHA OpraHusaluja paja, 0JMop, pazindUTH
00JIMLM CTHMYJIallH]e, peMeLlTabe pajJHuKa

o [IpeeHumja npoecronanuux obosbema
H TpayMaTHiMa Ha paﬂy;

o [lpodhecronanna opjenrtaunja u
cenekiuja, npodecHoHanHo
ocnocobibaBae;

e [leuxodusznononike ocobune NMUHOCTH
W YTHLA] Ha pajiHy crnocodHOCT;

« MoTtuBalmja u pan;

o OU3MONOUIKK ACTIEKTH paja, YMOop,
3aMOp U NpeMop:

« MetoJie 3a oOHaB/babe pajiHe
cnocobHoCTH.

« o0jacHyn noaeny o0jeKTHBHUX (hakTopa Ha (akTope
pajiHe M JKMBOTHE CpenHe

| » HaBene HajBaxkHMje akTOpe paaHe cpeanHe

« QakTopu paaHe cpeauHe;
« O0jexTn y KojuMa ce o0aBsba npolec
pana;




O6jexTuBHHU (hakTOpH
(akTopH Koju YTHUY Ha
Oe30e/1HOCT M 3/1paB/be HA
paay u Mepe 3alTure

ofjacHH YTHIIA] TOKallHje U KOHCTPYKIMje oDjexara y

Kojuma ce obaBsba npoliec paja Ha 6e3desHOCT 1

3/paB/be Ha pajay

HaBe/Je OCHOBHE 3axTepe 0e30e1HOCTH U 31paBsba Ha

pajy BezaHe 3a o6jeKkTe y Kojuma ce 0/IBhja npoiiec

pana: notpeGHa NOBPIIKMHA NOAA U 3anpeMuHa

MpocTopa, BACHHA TaBAHHIIE. JOBOJLHO CBETIOCTH,

H30JI0BAHOCT Tpre3apuje U Toajnera 0 paJHux

MpOCTOpH]a...

o0jacH YyTHIA] YHYTpalllthe OpraHu3almje paaa Ha

pajiHy crnocoOHOCT: NPOCTOPHH M BPEMEHCKH pacnopes

JbY/IH. CpejCcTaBa M fnpeamera paja

e AHAAM3MPA CTENEH CTPYUHE ONPEMIBEHOCTH U
FIPHMEH.I’]:HBOCT TEXHHYKHX Mepa Ha pany

e HABO/IM NMPHMEpPE O MPUMEHLEHUM Mepama 3a

« n000JbIIAkE YCI0BA pajla: MeXaHu3alnja 1

ay'mma'mzauuja U H30J10BaHE H330pa OMacHOCTH

o0jacHH nojaM MUKPOKJIMMATCKH YCIIOBH paja

(pu3nuko crame u ocobuHe BazlyllHe CpenHe)

Haseje nojaeny gpusznukux axkropa

objacHu yTHuaj Temneparype kao (usuukor dakropa

MPUMEHH MEpe 3alITHTe NpH 00aBkaby paaa y

YCIOBHMA NMOBHUICHE H HHCKE TEMTICpaType

objacHu yTHLIA] BIAXKHOCTH Bazayxa u Op3uHe cTpyjarba

Ba3jyxa Ha 6e30e/HOCTH M 3paBbe Ha paiy

NpUMEHH Mepe 3alITuTe Npu obasskarby pana y

YCNOBUMA MOBHLICHOrI K HHCKOT Ba3lyLHOT I'lpHTHCKﬁ

objacHu yTuuaj Op3uHe cTpyjatba Bazayxa Kao

(puzmnuxor dakropa

objacHu yTHLA] OCBET/bEHA NPOCTOPUja Ha 0DaBIbatbe

rpoleca paja: AHeBHO M BELUTAYKO OCBET/bEIbE

o geduHULLIE ONTUMAIHO OCBETILEILE: JAKO, KOHCTAHTHO U

.

yjenHaueHo

« YHyTpalltba Opraunsaliuja paia u men
YTHLIA] Ha pajiHy cnocoGHOCT YoBeKa;

o CTenen cTpyuHe OnpeMILEHOCTH U
NPHMEHBMBOCT TEXHHUKHX Mepa
3alITHTE HA pajy;

o [IpumensBbUBOCT Mepa 3a nobosbllabe

ycnoBa pajia (MexaHusaimja u

ayTomaTusaliuja);

MUKpOKIMMATCKH YCI0BH paja;

o Ousnukk akropu: Temneparypa,

BJIAJKHOCT, OCBETILEIE POCTOPH]a,

Op3KHa cTpyjarka Ba3ayxa, pajanjalnoHa

M TOMIOTHA 3payerba, Oyka n Bubpanmje;

Xemujckn (paKTopu: TpaiuHa u

TOKCHYHE MaTepuje:

« buonomku daxtopu: MHKpPOOPraHH3MH 1
IITETOUHHE!

o DakTopH KMBOTHE CpPe/IHHE:
aeposaraliemsa. 3arahiema Boae u
3EMIBULITA.




e pPa3IMKyje pajnjalMona u TOTUIOTHA 3padetba

o edunuie nojmore Oyka U BHOpaumje

Knacu(ukyje OyKy npema LTeTHOM JIgjCTBY Ha 3/]pBJbe
NpUMEHN Mepe 3aliTuTe Ha pasy o Oyke u Bubpaimje
objacHu yTHIa] XeMHjckuX (hakTopa (npaitinHa u
TOKCcHuHe MaTepuje) Ha 6e30eaHOCT U 3paBibe Ha pajLy
aHaaKn3upa HauYMHE NPOAUpParka XeMHjCKUX (akTopa y
OpraHu3am: MpeKko Koxke, OPraHa 3a Jucare W OpraHa 3a
BapeHbEe

NpUMEHH Mepe 3aluTuTe npeasuhere 3a pasauunte
xeMHjcke (pakrope

objacHu yTuuaj Guonowkux Qaxropa
(MUKpPOOpPraH13MH M INTETOYMHE) H HABE/e
oaroeapajyhe mepe 3awmrure

paznukyje (pakTope JKHBOTHe cpejinHe: aeposarahema,
zarahera BOJE U 3eMIbHIITA

objacHu yTuuaj (akropa KUBOTHE Cpe/IMHEe Ha
6e30e1HOCT M 3/1paBbe HA paty

.

.

OnacHocTH 01 elleKTpUYHe
CTpyje U Mepe 3allTuTe

aHanusupa nojarke o 6pojy nospehenunx o yaapa
elleKTpUUHe cTpyje. Kao u 0 6pojy nospeia ca
CMPTHUM MCXOIOM M CTAPOCHY CTPYKTYPY
noepeheHnx

pasiuKyje AMpeKTaH U MHAMPEKTaH J10AUp Je10Ba Noj
HATOHOM

o MPUMEHH Mepe M CPE/CTBA 33 TEXHUUKY W JIUUHY
3alUTUTY OJ1 yJlapa elleKTpHUHe CTpyje

o0jacHu ejCTBO CTPYje HA OpraHu3am: TOIUIOTHO,
XEMHJCKO M MeXaHM4Ko

paziukyje owrehera koja cTpyja MoJKe M3a3BaTH Ha
OpraHu3aMm: oreKoTHHe, olnTeherba 3u/10Ba KPBHUX
CY/I0BA Ha MECTY NpoJiacka, NpecTaHak paja cplia,
ryburax cBectH, peduiekca. ..

e Mepe u cpejicTBa 3a TEXHUYKY W THUHY
3AWTUTY O/ eeKTPUYHE CTPY]e;

« JlejeTBO CTpyje Ha opranuzam qoBeka;

o OnacHocTH No UMOBUHY (KpaTKu
criojesu, npeornrepehuBatse, noxapH u
EKCIUIO3H]e, CTATHYKH CNIEKTPULLUTET,
armocdepcka npaxKisera);

« Mepe u cpejcTBa 3a 3alUTHTY H
npyskatbe rnpse noMohu HacTpasanom o
yJapa eJleKTpuuHe crpyje.




o HaBejle (haKkToOpe 01 KOjHX 3aBUCH CTErNeH ONnacHOCTH
0/1 eNIeKTPHYUHE CTPpYje: MyT npoacka elekTpHiHe
CTpyje Kpo3 Teso. jauuna crpyje, (ppexBeHumja u
Tpajame npoiacka cTpyje Kpo3 Teno

HaBe/1e ONAacHOCTH OJ1 KPAaTKMX Crojesa H
npeonTepehinBamba- nojaBa nokapa v excriosuja
NPUMEHH Mepe 3aliTUTE 0/l KPaTKUX crojesa u
npeontepehupara

06jacHH yTHLA] CTATHYKOT eeKTpULMTETa 1
atMocepckor npaxkmbersa o MUMOBUHY

HaBeJle M NMpUMeHH oaroBapajyhe mepe 3awTure o
CTATHYKOT €IEKTPULIATETA M aTMOC(EPCKHX
npaxberha

I'IPHMEHH MEpPE H KOPHCTH CpBﬂCTBa 34 3alTHTY H
rnpy:Kkawe npee nomohu HacTpaganoM o yaapa
eIeKTPHYHE CTpYje

.

OnacHocTH 0/1 MokKapa 1
MgEpe 3aluTHTE

JAedprHMLIE MojaM nosKapa M HeOTXo/He YCIoBe 3a
nojaBy noskapa: sana/bMBa U caropuea mMartepuja,
J0OBOJbHA KOJIMYMHA KHCEOHMKA M M3BOP TOTIOTE
objacHu Ha4YMHE roperba 3anabMBUX MaTepHja Ha
OCHOBY H>MXOBOT arperaTHor cratba

aHanM3Mpa y3poke 3a nojaBy nosapa

Knacuukyje noxape y oarosapajyhe kareropuje
objacHu nojaBy camMo3ana/bUBOCTH W HABOJMW NIpUMeEpe
KiacnUKyje cpelcTasa 3a ralerbe noxapa
objacHu opraiu3auujy 3alTuTe o1 noxapa
o0jacHu 3Hauaj NpeBeHTHBHUX MEpa 3a 3aLUTHTY O]
nosxapa

NPUMEHH MEPEe M CPEJICTBA 3a 3alUTHTY OJL noXkapa

« Y3polun 3a nojasy noskapa;

« [lojaBa camosanaLMBOCTH;

« Opranusaumja 3aTure 0/ rnoxapa;

« [IpesenTiBHA 3a1UTHTA O/ NOXKapa;

« Mepe u cpejcTBa 3a raieise noxapa.

pasjacHu nojam rnoepejia Ha pajay

pasfMKyje BpcTe MOBpeaa Ha pajy
aHanu3npa yTrliaj eTHONOWKKUX (hakTopa Ha
nospeljuBarse Ha paay

o Jlepunuimja u BpcTe noBpe/ia Ha paay:

« Etnonowmku daxktopu: xymanu aktopm
H hakTopu paane cpeune;

« CxnoHoct ka noepehusay.




OnacHOCTH 01 MEXaHMYKHX
NOBpeNa H MEpE 3alUTHTE

uaeHTH(puKyje cknonoct noppehusatby

aHanu3Mpa nojaBy Tpaymaru3ma Ha pajy
Ae(pMHULLIE Nojam onacHa 30Ha

NPUMEHH Mepe M CPE/ICTBA 3a 3alTHTY O]1
MeXaHMYKHX MOBpe/ia Koje HacTajy npu pyKoBamby
OLITPUM MpeIMEeTHMA W anaTuMa

pasnuKyje cpe/icTBa 3a 3alITHTY O]l MEXaHHUKHX
MOBpe/la Koje HacTajy NpH pyKOBakby MallnHama:
3alTUTHE orpaje, orpajie ¢ 6J10KaaoM, ayToMaTcKu
3alTHTHULLH

NPUMEHH MEpE 3a 3alUTHTY 01 MEXaAHWUKHX MOBpesa
KOj€ HACTA]Y NPH PYKOBakhY MalllMHaMa

« AHanusa TpaymMaTH3Ma Ha pajy:

« Tlojam 1 aedunmja onacHe 30He:

« Mepe 1 cpeiicTBa 3a 3alITHTY (3alTHTHE
orpaje, orpaje ¢ 610Ka0M, ayTOMATCKH
ALUTUTHHLIN).

OnacHoOCTH W LITETHOCTH MPH
YIIpaBibatby 0THaloM

WICHTH(HKY]e OMACHOCTH 1 IITETHOCTH TIPH
CaKybatby CHPOBHHA

MpUMEILYje MEpe 3alUTUTE MPU Cakynbamy
PYKOBaky CHpOBHHAMA M 0TNAL0M

MpUMErbYje Mepe 3alUTHTE MPU KPeTatby Ha pagiHoM
MecTy

MpUMErbYje Mepe 3alTUTE NPH CKIaAHLITEHY
npuMersyje Mepe sature npu rekyhem oapkasaiby
MaliMHa u ornpeme

HaBOAH ONMacHOCTH npH y]'lpaB.l'bﬂH:)’ oTnajgom
anasnsupa objekTusHe pakrope Koju yTHuy Ha
OMacHOCTH MPH YIIPaBIbatby OTNAaL0M

[pUMerbyje Mepe 3alluTuTe [P CaKyibaiby.
pasBpeTaBatby, CKIAAMLITE Y M OJJIaratby 0Tnasa

o OnacHoCTH M MEpe 3aluTHTE TTPH
caKymnbatby U PYKOBaiy CHPOBHHAMA;

o OnacHoCTH M Mepe 3aLTHTe MPH
KpeTatby Ha pajIHOM MEcTy;

« OnacHoCTH W Mepe 3aluTHTE NpH
CKIAJHIUTE LY CHPOBHHA M OTNAaaa;

o OnacHocTH U Mepe 3alTHTE TpU
pasBpcTaBaby 0Tnaja;

o OnacHoCTH NpU yTIpaB/batby 0TNaja0M U
Mepc 3alITHTE,

« Mepe 3aluTuTe NpH ynpasibatby
OTHajIoM.

Mepe 1 onpema 3a TEXHHYKY
M JTIMYHY 3aIITHTY

HaBO/M TIPHMEpE PaJIHUX MECTa Ha Kojuma je
pa3HYMIT CTENEH U3JI0KEHOCT PHIHKY

ananusnpa AKT 0 MpOLEHN PU3HKa

K1acu(UKyje M KOPUCTH JTIMYHA 3aLITHTHA CPe/CTBa
NpUMesYje Mepe 3a OTKIambarke, CMatbHBahe HIH
cripeyaBare pU3HKa Ha pajiy

o Ocole u3n0KeHe PU3HKY:

« Knacugukaimja THUHUX 32 THTHUX
cpejcTasa:

« Hauun n mepe 3a oTknamarbe,
CMaibMBarbe MK CripeyaBarbe pu3MKa Ha
pany.




YIIYTCTBO 3A JHAAKTUYKO-METOJAHYKO OCTBAPUBAILE ITPOI'PAMA
Ha rnoverky cpake Teme y4eHHMKE YII03HATH Ca LIW/bEBHMMA M HCXOJIMMA, [UIaHOMPa/a M HAYHHHUMA OLeHHBatba.

[Mpeamer ce peanusyje Kpo3 TEOPHjCKY HACTABY Y YUMOHHWLM W crieuujanuszosanoj yunonuun. [Ipunukom ocreapuBarba nporpama
ojesbetbe ce He Jenu. [penopyka y opraHusaiinju HacTase je 1o Heje/bama peanusyje apouac Teopujcke nacrase. Ilpenopyuenn 6poj
yacosa no temama je cieaehu:

« YBoja (2 uaca)

« 3akoHcka peryiartuea (2 yacosa)

o CybjexTuuM (pakTopu Koju yruuy Ha 0e30eHOCT W 3ApaB/be Ha pajy W Mepe 3awTure (4 yacosa)

o OOGjexruiu (pakropu Koju yrudy Ha 6e30eHOCT K 3apaBbe Ha paay W mepe 3awrure (8 yacosa)

o OnacHOCTH O/1 €NEKTPHUHE CTPYje U Mepe 3aluTuTe (4 yacosa)

o OnacHocTu 01 noxapa U Mepe sawture (4 yacosa)

o OnacHocTH 01 MEXaHHUYKHUX N0Bpela U Mepe atTHre (4 yacosa)

o OnacHocTH M IITETHOCTH NPH YNIpaBbary 0Tnaaom (4 yacosa)

« Mepe 1 onpema 3a TEXHWUKY M JIMuHY 3alTUTY (2 yaca)

[Mpuaukom peanu3zaliije TeMa OCJIOHNTH Ce Ha Npe/i3Hama yueHuka u3 xemuje. [lpenopyka je ja ce NnpuIMKOM OcTBapHBama nporpaMa
uspahyjy 3azaum koju he ce npuMer-MBaTH y MPaKTHYHO] HACTABU M CTPYYHHMM npeameTnma. MHcHeTHpaT Ha cHCTEMAaTHYHOCTH M
MPUMEHH CTEUeHHX 3Hakba Y NpakcH.

3a camocTanne Be:kOe noTpedHO je npunpeMuTH NpoBepy 3Hama yuenuuka. [peanor rema camoctanuux BexOu je cnenehn:
1. Tlpukas ananuze ocHOBHUX ojipesiada 3akona o Ge30eHOCTH | 3/1paBlby Ha pajy Koje ce 0jJiHOCe Ha npasa U obaBese rnocoasaia
M 3aM0CIeHHX.
2. lNpesenTanuja Mepe U CPE/CTBA 3a rallienhe noxapa,
3. TlpesenTaunja onacHOCTH M MEpe 3alUTHTE MPH CaKkyMibaky U PYKOBalby CUPOBHHAMA.
4. TlpesenTtaumja knacuuKalnje THUHUX 3aITHTHUX CPEACTABA.

M36op meTona u obnuka paja 3a cBaky TeMmy ojapeljyje HacTaBHMK y 3aBMCHOCTM OJ1 HACTABHMX cajpwaja, cnocofHocTH M notpeda
ydeHHKa, MaTepujaiHux u apyrux ycnosa. Kopuerutu sepOaine Metoje (MeToa YCMEHOT W3/arama u Anjajiolika MeToa), MeToae



JIeMOHCTpaL1je, TeKCTyalHo-uiycTpaTueHe metoje. [lpemiokenn obauMuM paga cy (poHTanHd, paja y rpynd, paj y napy,
HHAHBHYAIHH paj.

YIIYTCTBO 3A ®OPMATHBHO H CYMATHBHO OLHEIbUBABE YUYUEHUKA

Y HacTaBH OpHMjEHTHCAHO] Ka J0CTH3alby WCXOJ/a Npate ce M BPeAHYjy NpPOLEC HACTAaBE W yuema, nocruruyha yuenuka (npoaykru
yuera) W concteeny pajl. Hacrapuuk tpeba KOHTHHYHMpaHO Jla NpaTH Harnpeaak yYeHHKa, KOju ce orsie/la y HauWHy Ha KOjH yHEeHHUH
MApPTHLHITHPA]Y. KaKo NMPUKYIIbajy MojaTKe, KAKO apryMeHTY]y. eBanyupajy. 1okymentyjy uta. Jla Ou BpenHopatbe 6110 00jeKTHBHO
Uy hyHKUMjH yuerba, TOTPeGHO je YCKIaAUTH HUBOE HCX0/1a U HAYHHE OLICHUBA:A.

CyMaTHBHO OlieH:HBabE je Bpe/IHOBame nocTuruyha yueHuka Ha kpajy ceake peanusopane teme. CymaruBHe oleHe ce jqo0ujajy u3
KOHTPOJIHHX H/TH MHCMCHHUX pajoBad. TECTOBA, YCMEHOT HCITHTHBAHA, CAMOCTAIHHX HITH IPYITHHX pa}mBa YUHCHHKA.

V (hopmaTHBHOM BpeaHOBaY HACTABHUK OM Tpedano Aa NpoMOBHILE FPYITHH JW]ajlor, 12 KOPUCTH MUTakba jia OM reHepucao nojarke
u3 haukux ujeja, anu M 1a noMorte paszsoj haukux uaeja. aaje yueHuuuma nosparte uHpopmaimje, a nosparHe nudopmalinje 100ujeHe
011 YUCHHKA KOPHCTH Ja NpHIaroiy nojyvaeame, oxpaﬁpyje YUEHHKE a DLLEH:yjy KBA/IHTET CBOI paja. [/1'360]3 HHCTpYMEHTA 3a
(JopMaTHBHO BpEHOBALE 3aBUCH OJ1 BPCTE AaKTHBHOCTH KOja ce Bpe/IHYje.



Hasue npeamera:
- lopminmey hon uacopa:
Paspen:

[lnmeBu yuema:

HU3BOPH 3ATABEIA JKUBOTHE CPEJJMHE

| Teopuja: 34 | Bexbe: 0 | npakrtuuHa Hacraea:0 | Gnok Hacrasa: ()

apyru

| — Cruname noTpedHUX 3Hamba 0 NPHPOJAHUM W aHTPONIOreHHM W3BOpHMa 3araliersa n 3aralyjyhnm

MaTepujaMa Kao M 0 KOJIMYUHK W YTULIA]Y HABEJEHMX M3BOPA W MaTepHja Ha IKMBOTHY CpeIMHY

Ha r100anTHOM M TOKAJIHOM HHUBOY!

— Cruuarbe noTpedHMUX 3HAA 3a ACTEKLM)Y W3Bopa 3araljHBaba JKHBOTHE CPEAMHE;
— [loacTuuame 3a Aa/bi CTPYUHH PAa3BO] H YCABPLUABALE Y CKIALY €A WHAMBULY AIHUM

cnocobHocTHMA U noTpebama ApyLUTBa;

CBAKOJHEBHOT JKHBOTA.

— PasBujarbe cuCTEMaTHUHOCTH, NPELM3HOCTH, CMUC/IA U OAIOBOPHOCTH 38 TUMCKH pajL;
. — Passujame criocobHOCT 3a pelnasame npodieMa U HOBMX CHTYaluja y npotecy paja u

= OcnocodibaBatse 3a NMpUMEHY CpeiCTaBa 3a 3alUTHTY Ha pany W passnjan,e CBECTH O BAKHOCTH

OYYBaH:a CONCTBEHOT 3/paB/ha;

— PasBujame cBeCT 0 3Hauajy O/IPFKUBOI pa3Boja M eKOJOLIKE ETHKE.

TEMA

HUCXOIH
[lo 3appiueTky Teme yueHuk he OUTH vy cTamy ja:

[TPETIOPYYEHHW CAJIPKAITA /
KJbYYHH MOJMOBH CAJIPIKAJA

3arahuBare KUBOTHE
cpeauHe

o e HHKLIE NOjMOBE: JKUBOTHA CPE/IMHA, H3BOP
sarahemsa. 3arahyjyha cyncranua, zaraheme

 HaBEJIE BPCTE W nojeny 3araljeHoctu

» objacHu knacupukaumjy 3araeHocTu npema BpeTH U
JICNOBAY XeMHU|CKUX je/IHIbeba

o AHANN3UPA TOKCHUHO, MYTAreHO M KaHLEPOTreHO
nenoeare 3araljyjyhux cyncranum

e 0o0jacHu aneprujcke nojaBe u aKkymynauujy
saralyjyRux cyncranuu y opranuimy

» 00Ojacuun Guonowky 3araheHocr

« JKuBoTHA cpeuHa U HeHO
YrpoKaBame;

« Bpcre u nopena saraljenoctu;

» Knacudukanuja 3araljenoctu npema
BPCTH U JICTIOBAIY XEMH|CKHX
jenumema;

o TokcHuHO, MyTAreHoO, KaHIIEPOreHO
aenopase 3arahyjyhux cyncranum;

o Asleprujcke nojase u akymyaiuja

_sarahyjyhux cyncranuu y oprannsmy:




« HABC/EC nojaeny 3arabenocw no MeCTy ﬂOjaB.l’])HBalba

¢ pasiuKyje cTanHo, XaBaprjcKo W enu3oHo araheme
« o0jacuu npeHoc u aucnepsujy 3arahyjyhnx

CYICTaHILH

buonomka saraljenoct;
Knacudukaumja sarahenoctu no mecty
MojaB/bLHBaA U HAUMHY HacTajaha;
ITpenoc u aucnepsuja zarahyjyhnx
CYNCTaHLH.

M3eopu 3arahusama
HKUBOTHE CpeIMHe

« HaBeJle NpUpoHe U3BOpe 3arahuBasa

+ 00jacHH W3BOPE AaHTPONOTrEHOT NopekKa
« Hageje 3arahyjyhe marepuje

o o0jacHu nocieanue TonaoTHor 3arahema
e HaBeje M3BOpe DyKe

L ]

3arahere npMpoOAHOT U AHTPONOreHOT;
nopek:a (caobpahaj. nponseoam
caropeBarba ropuea, pyHMIH,
MHLycTpHjcKa 3araliersa, MeTanypruja,
MPOM3BO/1Hba KOKCA, MOJbOTIPUBPE/A U
rnpepaja nobonpuBpPeIHUX
NPOH3IBOAA);

3araljyjyhe matepuje: koke, H2S04,
H3PO4, NH3, excnnozusu, hyopuea,
boje 1 nakosu, Hadra u aepusatu, CI2,
H2, NaOH, canyuu 1 jieTepueHTH,
APBO, NMArup v LenyJ103a, 4Bper
OTNAHN MATEPHjall, AePOCOIIH,
pasMoOaKTHBHE CYNCTaHLE:

Tonnora;

byka.

SarahuBarme T1a

e 00jacHH BpCTE M KapaKTepHCTHKE T/a
e pasiMKyje NPUPOJHE W AaHTPOTIOTEHE U3BOpPE

3araljnaa Hba Tjia

Hacrajamse, Bpete M TeKeType Tia;
Bpere saralyyjyhux cyncranum;
[Ipupoanu u3sopu 3arahusasa;
AHTpONOreHn u3gopu sarahusama.

SaraliuBaise Bojie

« ofjacHu 3Hauaj M KpyKere Boje Y NMPHPOIH
« HaBe/le Mojeny BOJe NpemMa MopeKy, XeMHjCKOM

cacTaBy M NpUMecHMa, HaMeHH, MUHepanu3alu1jn 1
Tepaohu

« Hapeje M3Bope 3arahuatba Bojie u Bpete 3arahyjyhnx

CYNCTaHLK

« paziukyje xemujcke, Guonowke u sarayjyhe

cyrncTaHue

.

Ll

L]

L]

Bonaa y npHpoaH H IeHO KpyKerbe;
[Tonena Bosie M Knacuparse npema
cacraBy:

Bpcre 3aral)yjyhux cyncranum;
Xemujcke 3arahyjyhe cyncranue:
bBuonouke 3aralyjyhe cyncratue;
®u3nukn 3arahusaun.




oGjachu (uznuke 3arahupaye

SaralijuBame Ba3ayxa

HABE/IE CACTAB YMCTOr Ba3/lyXa

jeuHMILIe MOjMOBE eMUCH]a 1 UMUCH]a
objacHu nojam aepocoin

pa3ukyje NpUpPo/IHE | aHTPOMOTeHe H3BOpE
saraljuBama Baszayxa

o Yuer Basayx;

» Emucuja u umucuja;

« Aepoconu;

o [lpuposnn 1 anTponorenn u3Bopu
sarahuBara Bazayxa.

3arahuBarbe IKUBOTHUX
Ham HPH HLA

AeuHMILE NOjaMOBe: XpaHa W IKHUBOTHE HAMHPHULE
ofjacHu Janail HCXpaHe Kao CMCTeM 3a NpeHoc
saraheHocTH

pasiukyje uzsope 3araljusarba NpUpoIHOT,
CHHTETHUKOT, OUILHOI M JKHBOTHILCKOT NOpek/ia
objacHu 3araluBame KUBOTHUX HAMUPHULIA
metanuma (Hg, Pb, Cd, As, Se, Sn), xanorenoBanum

je,ﬂl‘ll-bel-b[d Ma, NECTHUHANMA, KaHLEpOreHHMa,

aHTHOMOTHLIMMA, XOpPMOHHMA H aIHTHBUMA

« [Tojam xpaHe 1 KUBOTHUX HAMUPHULIA;

« Jlanal McxpaHe Kao cucTeM 3a npeHoc
3arafieHocTH;

o Bpcere sarahyjyhux cyncranum;

« 3arahusaibe sKUBOTHUX HAMUPHULA
cyrcraHiuama BelTaqukor nopexia;

» 3araluBarbe HUBOTHUX HAMMPHULA
MeTaauMa. XaJloreHoBaH1M
jebebUMa, NecTHLIMAMMA,
KaHLeporeHuma, aHTHOMOTHLIHMA,
XOPMOHHMA M aJIMTHBHMA.

Cucrem npahetsa 3arahema

L]

Ae(pHHMIIE MOjaM MOHUTOPHHT

omuile Kako je peryaucano npaheme 3arahera
HKHBOTHE CpeIHHE

o0jachm kako ce oapehyje 6poj mecTa y mpewxn
cTanuia, 6poj U BpCTa CYNCTaHIM W APYTHX
napamerapa 3a npahere

objacHu Koje ce MeTojie KopucTe 3a oapehuBibe
KOHUeHTpaunja 3aral)yjyhnx cyncranuu v Basayxy,
BOJIM. TJIY M Y )KMBOTHUM HaAMHpPHHULIAMA

« [locTynum npaheisa 3araliersa.

[Nocneauue 3arahuBama
HHBOTHE CpejIMHE

Hapeje nocneauie saralusamsa taa sarahyjyhum
cyrncraHiama u3 pupoHUX 1 aHTPOTOreHnX H3Bopa
objacHu nocneamie saraljuBama Ha OUILHU U
WKHBOTHHCKH CBET ¥ BOJH

objacuu yTHuaj 3arahene Bojie Ha HoBeKa

« [locneauue 3arahusama Taa;

o [locneauue 3arahusarba Boje:

o [locaenuue 3araluBama Bazayxa;

o [locaenuue 3araluBarsa JKHBOTHHX
HAMHPHHLIA.




e aHanu3upa rnodante nocneauue sarahema Basayxa
(kucene Kuie, 030HCKe pyne U epexar cTakieHe
Daiure)

o Hapeje nocneauile sarahupama MKUBOTHHUX
HAMHMPHHLA NECTHLIMAMMA, KaHIEPOreHUMa,
AHTHOMOTHLIMMA, XOPMOHHMA W aIHTHBHMA

3awrura o) 3arajusara
AHBOTHE Cpe/inHe

o0jacHu 3Hauaj npeBeHLMje U eyKalHje NpH
cripevaBakby M 3alITHTH 01 3arajiBatba AKHUBOTHE
cpejnne

aHann3Kupa HauMHeE 3a cMarbnBarbe 3arahema (M3MeHe
y 1IpoLiecy NpoU3BO/IBE, MPOM3BOAHN CHCTEM De3
ornaaaka, kopuiiheme ornaaHux zarahyjyhmx
CYTCTAHLM 32 HOBY MPOM3BOJIBLY)

pasiuKyje 3alTHTy Basayxa oj zaraljusatba
KaTaauTUHKuM npeduruihasarmeM, ancoprumjom,
aacopnumjom, puaTepumMa M LMKIOHMMA

Hagejie HauuHe npeuniihasaia 0TNAAHKX BO/A
objacuu npeunuihasame Bojie aepalmnjom,
a/ICOPNLUMJOM, HHBEP3HOM OCMO30M W JOHCKOM
M3MEHOM

Hageje npouece camonpeuniuhasarba

pasiuKyje 3alTHTY BOJIE 0/1 TepManHor saraljusarsa u
o/ 3araljuBaiba npu TpaHcnopry

o0jacHu JenoHoBatbLe Kao METOJLY 3a 3aliTHTY T/1a 0/
saraljuBaisa

HaBeje HaudKHe 3alTuTe o1 Oyke

HaBe/le XUIHjeHCKH HEUCTIpaBHE HAMHPHHLE.

« [IpeBeHumja 1 enykaumja;

« CmarmbnBatse 3arahema;

» 3awrruTa Bazyxa o 3arahemwa;

« 3awrura H20 op 3arahemsa.
[lpeunrhapame oTnaanux Boja
(rpy6o ueheme, yknamame BlakHa,
ce/IMMEeHTAalja, XH/POLIMKIOHNMA,
LeHTpudyruparse. puarpaunja,
(hnoraumja, HeyTpanusaumja, XeMHjCKO
TaNoKee, Koaryjlaluja 1
(hnokynaumja, peaykumja M okcuaauuja
XEMHJCKHM areHcuMa);

o 3aluTHTA PAIMOAKTUBHOT OTNA/A;

o 3awruTa 01 TorioTe U Oyke.

[TpaBHO-eKOHOMCKH NPOMHCH

nepunnme MJIK, 'BE.I'BH

objacHy HauMHe W3pakapara Kontenrpaimj ([g /g.
mg/cm’, ppm, ppb)

ofjacHu Kako ce BpLiKM KOHTpoJa criposohera 3akoHa
0 3aLITHTH JKHBOTHE CpejinHe

« MJIK, neduHucame n cTanaapan;

« KonTpona cnposoljersa 3akona o
3alUTHTH KHBOTHE CPEINHE;

« EKoHOMCKM acnekTu 3amTure.




» pasnukyje navena ,3arahusau niaaha™ u ,,KOpUCHUK
nnaha™

YIOYTCTBO 3A JUIAKTHYKO-METOJHYKO OCTBAPHUBAILE ITPOI'PAMA

Ha NOYETKY CBAKE TEMC YHCHHKE YIIO3HATH Ca LH/BEEHMA H HCXOAUMA, TUIaHOMPaia H HAYMHHHME OLCHHBAHA.

[Mpeamer ce peanusyje Kpo3 TEOPHJCKY HACTABY Y YUMOHHIM W Crieuujanuzosanoj yunonuun. [Ipuankom ocreapusama nporpama
ojesberse ce He Jenu. [Ipenopyka y opranusanuju HacTage je 1o Heje/baMa peanusyje jBouac Teopujcke Hacrase. [Ipenopyuenn 6poj
yacosa no remama je ciaeaehu:

3arahuBame :mUBOTHE cpenHe (4 vacosa)

H3eopu 3arahema xuBotHe cpeaute (4 uacosa)
Sarahuare Tha (4 yacosa)

Sarahuarse Boje (4 yacosa)

Sarahusamse Bazyxa (4 yacora)

SarahuBarse HKUBOTHUX HAMHpHULA (2 yacoBa)
Cucrem npahema 3arahema (2 vaca)

[Tocneamue 3arahusatba sxuBoTHE cpenHe (2 vaca)
Sawrrura ox 3arahuBarba sUBOTHE cpejinHe (2 vaca)
Exonomeko-npasHa perynaruea (2 yaca)

[punukom peanuzauuje TemMa OCIOHHTH CE HA Mpe/i3Hakba YUeHHKa W3 eKOJIOrHja M 3alliTHTa SKHBOTHE cpeiiuie U xemuje. [penopyka
je na ce npuiMKoM ocTBapuBaisa nporpama uipalyjy 3asaiu koju he ce npumersuBaTH y NpakTHHHO] HACTABK M CTPYUHUM NpeIMeTHMA.
MucucTupati Ha cCHCTEMATUYHOCTH U NPUMEHH CTEHYEHHMX 3HAILA Y NPAKCH.

3a camocTante BexOe MoTpeGHO je MPUNIPEMUTH NMPOBEpY 3Hakba yueHunka. [Ipeanor Tema caMocTanHnux BeskOu je cienehu:

I

Knacudukaumja saraheHocTn npema BpCTH U 1€10BatbY XEMHUJCKUX JEHILEHHA.

2. TlpesenTaunja npupoaHUX W3BOpa 3araljupama.




3. Ilpukas metoja koje ce kKopuere 3a oapehuBibe KoHUeHTpalMja 3arahyjyhux cyncraHium u Basiyxy, BOJH, TIY U Y HKHUBOTHHUM
HaMUpHULIAMA.,

M3bop metona u obanka paaa 3a ceaky Temy ojpeljyje HacTaBHWK Y 3aBHCHOCTH OJ1 HACTaBHMX cajpikaja, croco0HOCTH W noTpeba
YUCHHEKA, MaTePHjaJ'lHHX H JApYTHX yCloBa. KU[}HCTHTH BEPﬁaJ’IHE METOAC (MBT{L-’JE{ YCMCHOT U3jliaramba v ,unjanomxa Me'TOJ]a), METOae
JEMOHCTpalMje, TeKCTyalHO-uaycTpaTuBHe Mmetoje. [lpeanokenn obauum paga cy Qpontanuu, paa y rpynu, paa y napy,
MHIMBU/TYaHH paj.

YIIYTCTBO 3A ®OPMATHBHO H CYMATHBHO OLHIElIbUBAIBE YYEHUKA

VY HacTaBu OPMjEHTHMCAHO] Ka AOCTH3aMY WMCXOJa [paTe ce W BPEAHYjy NMpOLEC HACTAaBe M yuera, nocturiyha yueHuka (npoayKTu
yuera) u conctBeHd pai. HacraBuuk TpebGa KOHTMHYMpaHO Ja NpaTH Hanpeaak yueHUKa, KOju ce orieja y HaYMHy Ha KOju yYeHHLH
NapTHLUMITNPA]Y. KAKO NPUKYILUbA]y MOJATKE, KAKO apryMEHTY]y. eBaiyupajy. gokymentyjy uta. [la 6u Bpeanosamwe 6110 00jeKTHBHO
WY QYHKUMjH Yueba, NoTPeGHO je YCKIaJMTH HUBOE HCXO0/1A M HauMHE OLeHHBakba,

CymaTHBHO OleH:NBaibe je BpeaHoBate nocTurayha yuenuka Ha kpajy cBake peanusopane teme. CymaTuBHe olieHe ce f00Mjajy M3
KOHTPOIHHX WIIH MHCMEHUX PajioBa, TECTOBA, YCMEHOT HCIIUTHBAbA, CAMOCTATHUX MM FPYIHUX PaJoBa yueHHKa.

Y dopmaruBHOM BpeiHOBaY HacTaBHUK OM Tpebaslo 1a NpoMOBHILE IPYHHU JAHjAlIor, 1a KOPUCTH MUTaba 1a O1 reHepucao nojarke
u3 haukux naeja, anu ¥ 1a noMorye paseoj haukux naeja. naje yuenuuuma nosparre nHdopmaije, a nopparHe nupopmaliuje 1o01jeHe
0Jl YYEHMKA KOPHUCTH J1a NPUIIAroju nojyuasambe, oxpaOpyje ydyeHHKe Ja ouerbyjy KBanurter cpor paja. M3bop uuerpymenta 3a
(hopMaTHBHO BPEIHOBAILE 3aBHCH OJ1 BPCTE AaKTHBHOCTH KOja ce BpejIHyje.



Ha3us npeawvera:
lCoauuey (ouj uacosa:
Paspen:

[nmeru yuema:

| OIACAH OTIIAJL

Teopuja: 30 BexOe: 0 npaktuyHa Hactaa: 0 | Onok Hactaga: ()

Tpehu

= Ocnocob/baBatke YHeHHKa 3a BpIISHEe HIeHTH(HKALK]e ONacHUX MaTepH)ja;

— CrHuame 3Hama o BpCcTaMa onacHor oTnajnga., HHXOBOM IITETHOM ﬂejCTB)' H MECTHMA reHepHcarsa

pasAMYUTHX BPCTA ONACHOT OTNA/A;

— OcnocobibaBarbe yueHHKa Ja u3Bplue knacH(ukauujy, passperajy, o3Have u Ha Oe30elaH HauHH naKyjy
pazauyuTe BPCTE OMACHOT 0TNA/A;

— CTHuame 3Haba 0 NOCTYNIHMA 33 TPAHCTIOPT W CKIALHIITEeHE PA3THYHTHX BPCTA OMACHOT 0TNaja
npumexom saxkehux nponuca;

— VYnoznaBame yueHHKa ca MOCTYIHMA 38 TPETMaH OMacHOr 0TNaja;

— Cruuame 3Hambao MOryRHOCTHMA 3a 0/L1arake onacHor oTnaza;

—  OcnocobibaBarke yueHnKa 3a NPOLEHY PH3MKA 110 3/paB/be H NPHMEHY Mepa 3alliTHTE NPH PyKoBay
OIMAacHHM OTHAILOM ¥ CarjlacHOCTH ca BaH{ChHM TNpoTNHCHMa.

TEMA HUCXOIH TTPETTOPYYEHU CAJIPIKAIN /
[To 3aBpiueTKy Teme yueHuk he 6UTH v cTarby aa: KJbYUHH IMMOJMOBH CAJIPKAJA

o Je(hunuie u ofjacHu nojam onacad 0Tnaj npema « [lojam 1 gedpuHMLMja onacHOT oTNaja;
basenckoj kouenuuju, EPA 1 YNEP » Wnentudukaunja u o3HauaBarme

e WIGHTH(HKYje OnacaH OTNnaj Ha OCHOBY HeEroBe ONacHUX Marepuja;

Veon 03HaKe: » Kareropuje onacuor ornana C nucra, Y

o KJacH(puKyje OTHaz npema crerneHy u nucra, H nnera;

KapakTepHCTHKaMa OMacHOCTH « Knace onacuor oTnana npeMa CTerncHy
OMAacHOCTH;




pasjiMKyje 0Tnaj npeMa KoMIoHeHTaMa Koje ra unHe
OnMacHUM ¥ MPHPOJM OMACHOCTH KOjy Taj OTNaj cTeapa
objacHu cBOjcTBa onacHor oTnajaa (3anakMBOCT,
€KCTI03UBHOCT, OKCHAMpajvhia cBojcTBa. TOKCHUHOCT,
MH(EKTHBHOCT, KOPO3UBHOCT, EKOTOKCHYHOCT)

Hape/e Hajehe reneparope onacHor oTnaja U3
MHJYCTpHjCKOT (XeMHjcka, HHAYCTpHja ambanane,
NPOM3BO/IIbA TYME H MJIACTHKE,....)

MPEeno3Ha ornacHoCT 1 NPEABHIM MOCIEIHLE KOje MOXKE
M3a3BATH CBAKa BPCTA OMACHOI 0TNaAa rnocedHo

« CpojcTra onacHor ornaja;

« ['eHeparopu onacHor oTnajia;
OnacHOCTH ¥ NocieamLe Koje Moxke
W3a3BaTH onacaH oTnaj.

Bpcre onachor otnajaa

Hagese wrterad ytuuaj PAO, mecta renepucarsa,
ofeneKaBame, MAKOBAkhe U CKIAMLITEHE

ofjacHy MITETaH yTHIA] TOKCHMHUX CYTICTAHIIN H
W3BPLLIH BUXOBY KiacH(UKaLM]y

HABEJIC MECTA IEHEPUCAbA TOKCHUYHUX CYNCTAHLM,
HauMH oDeNeKaBaba, NAKOBaba M CKIAAUIITEba;
pazinKyje 3anabuBe W eKCIIO3MBHE CYNCTAHLE 1
BPLIM HUXOBY KiacH(puKauujy

UAEHTHUKYje MecTa HallaKeba 3ana/bUBHX WU
EKCIIO3MBHUX MaTepHja

0BjacHu NoCHe ML WTETHOT AgjcTaBa 3ana/bUBUX U
EKCII03MBHUX MaTepHja

YOUM reHepaTope XeMHjCKOr 0NacHOr HHYCTPHjCKOr
oTnaja:

objacHu BpCTE M LITETHA [1€]CTBA XeMHUCKOT OnacHor
WHYCTPU]CKOr OTnaja;

YOUM MECTa HacTajarba HHAYCTPUJCKOT OrlacHor
oTnaja.

o Toxcuunum oTnazn;

» 3anasbMBe M EKCIUIO3MBHE MaTepHje y
ornajay:

» XeMmHjckn oTnaj:

o Muaycrpujcku onacan ornan;

TpeTmaH onacHor ornajaa

paznuKyje NocTymnKe 3a TPAHCTOPT W CKIaMHIITe e
paznHUMTHX BPCTA OMACHOT OTNaja

ofjacHH MOCTYMKe 3a TPeTMaH OMacHor 0Tnaja
(pm3nuKo-XeMHjcKH, XeMHjCKH, OMONOIIKH H
TEPMHUKH TPETMaH)

« Caxynbarbe, pasjiBajarbe, Nakoparme,
PYKOBaibe, TPAHCTIOPT W CKAAUIITEHE
ornacHor oTnaja:




o pasiMKyje M MpUMerbYje Mpornuce Koju npare cie (asze| « OU3NUKO-XeMHJCKH, XEMHJCKH,
yNpaB/baka OnacHuM 0TNaaoM OHONOLIKK ¥ TEPMHUKH TPETMAH
« o0jacHu kpuTepujyme 3a H300p onaranuIITa ONMAcHor | ONacHor 0Tnana;
oTnaaa « Kputepujymu 3a uzbop oanaraamuira
onacHor oTnaja
« 00jacHM KpUTEpHjyME 3a NPOLIEHY PU3UKA 10 3apaB/be | « [lpoueHa pusnKa no 34papbe YOBEKa U
YOBEKAa W OKOJIMHY NPH YNPaB/batby OMaCHUM OKO/IMHY TNPH YNpap/bakby ONacHUM
Mepe oripesa OTNaaoM; oTnajaom
« npartu Baxcehe npornuce « Mepe 3aiTuTe Npu pyKOBahy OMacHUM
« HABOJIM, pa3iiuKyje u 06jacHu Mepe 3aluTHTe Npu OTnajaoM.
PYKOBawy ONAacHWM OTNajaioM

YIYTCTBO 3A JHJAKTHYKO-METOJHYKO OCTBAPHUBAILE ITPOI'PAMA
Ha nouerky ¢Bake TeMe YUCHUKE YIO3HATH Ca LM/bEBUMA M UCXOANMMA, NIaHOMPAJa U HAUMHUMA OLCHNBabA,

[lpenmer ce peannsyje Kpo3 TEOPHjCKY HACTABY Y YUMOHHMIM W CMELHMjalTH30BaHO] YYHOHHIH, r]pHIIHK{)\"I OCTBapHBamka nporpaMa
ojiesbetbe ce He lenu. [Ipenopyka y opraHusaiinju HacTage je 1o Heje/baMa peanusyje ABouac Teopujcke Hactage. [Ipenopyuenu 6poj
qyacosa no TCMdeJC LHCﬂLhH.

+ VYBoja (8 uacosa)

« Bperte ornana (10 uacosa)

o Tperman onacnor ornasa (8 uacosa)

« Mepe onpesa (4 yacosa)

[Mpunukom peanusatuje TemMa OCIOHUTH CE HA MPEA3HALA YUCHUKA U3 €KOJIOTH]a W 3alITHTa JKUBOTHE cpeante U xemuje. [Tpenopyka
je ja ce npuiMKoM ocTBapuBata nporpama uspalyjy 3aaauu koju he ce npumersuBaTH y npakTHUHO] HACTABM M CTPYUHUM NpeMeTHMA.
Mucuernpari Ha CMCTEMaTHYHOCTH W NPUMEHH CTEYEHUX 3HAA Y TIPAKCH,

3a camocTanue Be:kOe noTpedHo je npunpemMuTi nposepy 3Hama yuenuuka. [peanor rema camoctanuux BexOu je cneaehu:
I. Ipukas naunna uaeHTHGUKALM]je U 03HAYABAHKA ONACHUX MaTepHja.
2. llpeseHTtauuja BpeTe M MOpeKia 3anabUBUX U €KCIIO3MBHUX MaTEpHja Y OTHALY.
3. Ilpuka3s kpurepujyma 3a u3dop ojiarajiniiTa onacHor oTnaja.
4. IlpeseHTaliuja 3alITUTE NIPH PYKOBAtLY ONACHUM OTIALOM.



M3Bop metona u obanka paaa 3a ceaky Temy ojpelyje HacTaBHMK Y 3aBUCHOCTM OJ1 HACTABHMX cajipkaja, crnocobHOCTH W noTpeda
yYeHHKa. MaTepujanHux u apyrux ycnosa. Kopuctutu Bepbaine metoze (MeTosa yCMEHOr W3Nlarama v Mjanolika MeTosa), MeTojie
JAEMOHCTpaLMje, TeKCTYalHO-uiycTpaTuBHe Mertoje. [lpemnoxenu o0aMum paja cy QpoHTanuu, paa y rpynu, paj y napy,
HHIHBHYAIIHH pa.

YIIYTCTBO 3A ®OPMATHBHO U CYMATHBHO OUElIbUBAIBLE YYEHUKA

VY HacTaBM OPMjEHTHCAHO] Ka J0CTH3AY MCXOJA Mparte ce M BPejHYjy Mpolec HACTaBe M yuera, nocturHyha yuenuka (nmpogyktu
yuerba) u coricreenu paj. Hactasuuk tpeba KOHTHHYMPAHO [a NpaTH Hanpeak yYeHuKa, Koju ce orie/la y HauuHy Ha KOjW YUeHHLH
NapTHLMTIHPAJY, KAKO NPUKYIUbAjy NOJATKE, KAKO apryMeHTyjy. eBanyupajy. 10kymentyjy uri. Jla 6u BpenHoBame 61no objekTHBHO
H Y QyHKUMjH yuera, NoTpeOdHO je YCKIa/UTH HHBOE HCXO/1a U HAUMHE OLICHHBAH:A.

CymaTHBHO OLeH:MBaibe je BpeaHoBae nocturayha yueHuka Ha kpajy cBake peaiiuzoBade teme. CymaTHBHe oleHe ce j00Hjajy U3
KOHTPOJ/IHHX H/IH MHCMCHHX pajoBa, TECTOBA, YCMEHOI HCITHTHBAA, CAMOCTAIHHX HIIH IPYITHHX pajoBa YUCHHKA.

VY dopmaruBHOM BpeaHOBALY HAcTaBHUK OM Tpebasio ja npoMOBHILIE FPYIHU JAKRJANOr, 1a KOPUCTH NMUTarka 1a O reHepucao nojartke
u3 haukux uaeja, anu M aa noMorHe passoj haukux uaeja, naje yuenuuuma nospathe uHdopmaije, a nopparte nHdopmalinje 100ujeHe
0/l yUeHHKa KOPHCTH [a TNpUIaroju noiy4asaibe, oxpabpyje yueHuke 1a olewyjy KBanuter cBor paaa. MsGop uucrpymenta 3a
(pOpMaTHBHO BPEAHOBALE 3aBUCH OJ1 BPCTE AaKTHBHOCTH KOja ce BpeaHyje.



Hasus npeamvera:

loanmmby ona yacora:

Pazpen:

[nmern yuema:

| teopuja: 30 BexkOe: 0 npakTuuHa Hactasa: 0 Onox Hacrapa: ()

npea

| — CxpaTatbe 3Ha4aja ynpap/bata KBaJHTeTOM;

— OcnocoGbabatse 3a npaliere 1 NOWTOBaLE 3aKOHCKE PerylaTuse y oBoj obaacti;

| — Cxsaramse 3Hauaja cTanjapaa v cranjapausaumje;

— OcnocodJ/baBame 3a BOhE}bE JJOKYMEHT&U.HJE b obnactn yhpap/baka 0TNaaoM H 3alUTHTOM XKHBOTHE
CpEAnHE

| — Ocnocob/beHocT aa )’CBOiEHa 3HaHLA MPUMEHE Y TIPaKCH.

HUCXOIU TTPETTOPYYEHW CAJIPYKAIJA /
TEMA [To 3aBpiueTky Teme yuyeHuk he OUTH v cTamby aa: KIbYYHH INMOJMOBH CAJIPAKATA
e o0jacHM nojam KBanuTeTa « [lojam u nedpmunumja kpanurera;
o Jle(pUHMILE KBATIHTET « PasBoj kpanurera;
« o0jacuu dase y paszsojy kBajaurera (KOHTpoOIa o 3HAK W eJleMeHTH KBanurera.

[Tojam KBanuTeTa

KBAJINTETA, OCHIYPathe KBAIMTETa U LIEI0BHTO
YIpaBbatbe KBaJIUTETOM)

« 00jacHM 3HAK KBaJIMTETA H YKa)ke Ha OCHOBHE
CTPYKTYpHE elleMeHTe KBaJinTeTa




3akoHcKa peryiaTtusa

ananusupa v npatu paxehe 3akone y obnactu
yNpaBsbatba OTNAaZ0M M 3alITHTOM JKHBOTHE CpeinHe
youu noesaHoct uamehy oaroesapajyhux 3axona y
obnacTh ynpapbatba OTNaa0oM W 3alITHTE KUBOTHE
cpejnne

npuMeHu Baskehe HallMoHaaHe Nporuce W Nponuce
JIoKalHe camoynpase

AMCKYTYje 0 Haunonanuoj crpateruju ynpasibatba
oTnaaoM

3akoncka peryiartuea y obnacTth
yNpassbatba OTNajoM U 3alTHTOM
HKHBOTHE CPeNHE;

HatoHanuu nponucu u nponucu
NoKaHe caMmoy rpase:;

Haumnonanua crpareruja ynpasbarba
OTNaaoM;

O6age3a npaheta nponuca u
3aKOHCKMX pery/artuaa.

Cranpapau

ofjacHu nojam cTaHjap/ia u cTaHjapausaiimje
pasiuKyje HalMoHaNHe 1 MeljyHapojiHe cTaHaap/ie
ananusupa mehynapoase cranapsae SRPS SO 9000
1 SRPS [SO 14000;

ofjacuu nosesanocT cranaapaa SRPS [SO
14001:2008 u crannapaa SRPS ISO 14004:2005 ca
HAYMHHMA 32 YIIPAB/batbe OTIaA0M

HaBe/Ie NPUHLMIE YIIPAB/batba KBAIHTETOM
pasiMKyje 3aXTeBe CUCTeMa KBaIUTeTa: OnuiTH
3aXTEBM, 3aXTEBH KOJH C€ OJIHOCE HA JOKYMEHTALH]Y,
0JIrOBOPHOCT PYKOBOJCTBA, YIIPAB/bALE PecypeHma,
peaiunszaluja npousBoaa, Mepetbe, aHaiuse
noboJbllaBarba

[lojam cTangapna u cranaapansaumje;
Hanuonanuu u meljynapoanu
cTaHaap/u;

Mehynapoanu cranaapau SRPS 1SO
9000 u SRPS ISO 14000 y oeoj
obnacTu;

[MpuHLMIK ynpaBbatba KBATUTETOM:.
3axTeBu cHCTEMA YIIPABbatba
KBAMTETOM: OMILITH 3aXTEBU, 3aXTEBH
KOjU ce 0JHOCe Ha JOKYMEHTaLHjy,
OJIFOBOPHOCT PYKOBOJICTBA.
ynpasbatbe pecypeuma, peaiusauja
POM3BO/IA, MEPEIbE, aHaH3e
nodosbLIaBara.

JokymeHTanuja

BO/JM JOKYMEHTALH]y y 06,1aCTH YIipaB/batba
OTNaj0M M 3aLUTHTE KUBOTHE CpearHe

NONYHH JIOKYMEHT 0 KpeTatby 0Traja;

TNOMYHHM JIOKYMEHT 0 1oce0HUM TOKOBMMA OTraja
MOMYHU JIOKYMEHT O NPEKOrpaHHUHOM TPaHCMOPTY
onacHor oTnaja;

M3paan v NMonyHu ojiropapajyhy nokymeHTalmjy koja
ce BOJIM NPH CaKkymn/baiby. TPAHCTIOPTY, NpHjemMy,
pYKOBasy, TPETMaHy M CKIaHIITEHY 0Tnajaa

Hokymenrauuja y o61acti yrpasbatba
OTHALOM M 3aLITUTE KMBOTHE CPEIMHE;
Jlo3Bouie 3a cakynibatbe, TPAHCHOPT,
CKIIAJIMLITEE, TPETMAH W O/l1arathe
ornaja.




M3pajii U BOAW JOKYMEHTALH]Y KOja ce BOJH NpH 1pH
ynpapbaiby 0TNaJ0M KOjU Ce He MOKe PelMKIHpaTH
objacHu HauuHe 3a jo0Hjarbe oaropapajyhinx jo3gona
(3a cakyn/bare, TPAHCNOPT, CKIaANIITEHE, TPETMaH
M O/U1ararbe 0Tnaaa) y ckiaay ca 3akoHom o
ynpapbaiby 0TNajaom

OO0yUEHOCT M KOMIETEHTHOCT
y 06JacTH YIIpaBibaka
oTnajgaomM

06jacHu 3Hauaj U OArOBOPHOCT 3aMOC/IEHHX Y
001acTH YNpaB/barka OTNAoM H 3alTHTOM KHBOTHE
cpeuHe

objacHu BaxHOCT cTanHor npahema nponuca U HOBUX
TEXHOJIOTH]a

« OByueHOCT M OArOBOPHOCT
3anocaeHnx y ob1acTH yrnpassbama
OTHAJIOM H 3aLITUTOM KHBOTHE
cpe/iuHeE;

« Baxehu nponucu u HOBe TexHO/OTH]E.

YIIYTCTBO 3A JUJAKTHYKO-METOJHYKO OCTBAPUBAILE ITPOI'PAMA

Ha MOYETKY CBAKE TEME YUCHUKE YIIO3HATH Ca LIM/BEBUMA U UCXOMMA, TITaHOMPaaa v HaYMHHUMA OLCHHBaLA.

[lpeamer ce peanmsyje Kpo3 TEOPHjCKy HACTABY y YUYMOHMLM M CHELHjann3oBaHoj yunoHuuu. [lpuaukom octeapuBama nporpama
ojlesbetbe ce He lenu. [lpenopyka y opraHusailmju HacTage je 110 Heje/baMa peanunsyje Apouac teopujcke Hacrase. [lpenopyuenn 6poj

yacosa no Temama_ie cienehu:

o [lojam kBanmrera (4 wacosa)

» 3akoHcka perynaruga (8 yacosa)

« Cranpapau (8 uaca)
« JlokymenTaija (6 uacora)

o OOyueHOCT M KOMIETEHTHOCT y 00J1aCTH YIpaBbatba 0THaj1oM (4 yacosa)

[Npunukom peanuzaiiije TeMa OCIOHWTH CE Ha Mpe/i3Hakba YHeHHKa U3 TEXHHYKOT LPTarba ca MalllMHCKHUM elleMEHTHMA M TEXHOIoTHje
MpoH3BO/IE 071 NAacTHYHUX Maca. [Ipenopyka je na ce npuiaKKom ocTeapuBama nporpama uspal)yjy 3amaum koju he ce npumersusatm y
MPaKTHYHOj HACTABH W CTPYUYHUM Mpe/MeTuMa. MHcHeTHpaTH Ha CHCTEMaTHYHOCTH M MPUMEHM CTEYeHHX 3Hakba Y MPakcH.

3a camocranne Bexde noTpedHO je npunpeMuTH nposepy 3Hama yuenuuka. [Ipejor Tema camoctanuux sexou je cnenehu:
1. Tlpukas 3Haka u enemMeHTa KBajauTeTa.




2. [llpesenTainmja HALMOHAIHUX NPONKCA U MPOIKCA JIOKAIHE caMoynpase Y 00J1acTH yIpaB/baba 0TNaj oM U 3allTHTOM JKUBOTHE
cpe/iuHe.
3. Tlpuka3s npuHIMNA YNIPAB/baha KBATUTETOM.

M30op metosa u obanka paja 3a ceaky Temy ojpeljyje HacTaBHMK Y 3aBUCHOCTH OJ1 HACTABHMX cajpikaja, crnoco0HOCTH W noTpeba
YUEHHKA, MaTepHjanHux u apyrux yeaoea. Kopucturu epbanHe mMeroje (METoa YCMEHOT M3aramba M AMjasiolika MeToa), MeToj1e
AEMOHCTpaLMje, TeKCTyalHO-uiycTpaTHBHe metoje. [lpennoxkenn obnauum paja cy (podTanHu, paja y rpynu, paa y napy,
MHAMBHYAIHM pajl.

YIIYTCTBO 3A ®OPMATHUBHO H CYMATHBHO OLEIbHBAIBE YYHEHHKA

VY HacTaBu OPMjEHTHCAHO] Ka AOCTH3alby MCXOJa MPATe ¢e W BPEAHY]Y NMPOLEC HACTABE W yuca, nocturuyha yueHnuka (npoaykru
yuerba) U concTBeHu pai. HacraBuuk TpebGa KOHTHHYMpaHO Ja NpaTH Hanpeaak yueHUKa, KOju ce orfieja y HauMHy Ha KOjH yYeHHUH
NapTHLUMIMPA]Y, KAKO IPUKYIULAJY NOJATKEe, KAKO apryMeHTyjy. eBaiyupajy. Jokymentyjy uria. [la 6u peanosatbe 6110 00jeKTHBHO
Uy QYHKUMjH Yuetsa, NoTpebHO je YCKIaJUTH HUBOE MCXO0/1a M HAuMHE OLeHHBaba,

CymaTHBHO OlieH:NBaIbe je BpeaHoBawe nocTurayha yuennka Ha kpajy cBake peanusopane teme. CymaTuBHe oleHe ce ao0ujajy u3
KOHTPOJIHMX WM MUCMEHHUX PafoBa. TECTOBA, YCMEHOT HCIUTHBAA, CAMOCTATHUX MM IPYMHUX PafoBa yueHUKa.

Y (hopMaTHBHOM BpeHOBatbY HacTaBHUK Ou Tpebaso ja NpoMOBMLLE FPYITHH AMjalor, 1a KOPUCTH MuTarka Aa O reHepucao rnojarke
u3 haukux nzeja, anu u aa noMorxe paseoj haukux naeja. naje yuennuuma noppathe nHopmaije, a nopparHe uHpopmalinje 100mjeHe
0/l YYEHHKA KOPHCTW Ja NPUIAroaM nojydapame, oxpadpyje yueHuKe 1a ouewyjy KBaaureT csor paja. M3bop uHctpymenra 3a
(opMaTHBHO BPEHOBALE 3aBUCH O] BPCTE aKTHBHOCTH KOja ce BPejIHYje.



