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	ПРАВИЛНИК
O ДОПУНИ ПРАВИЛНИКА О ПЛАНУ И ПРОГРАМУ НАСТАВЕ И УЧЕЊА СТРУЧНИХ ПРЕДМЕТА СРЕДЊЕГ СТРУЧНОГ ОБРАЗОВАЊА У ПОДРУЧЈУ РАДА ХЕМИЈА, НЕМЕТАЛИ И ГРАФИЧАРСТВО
("Сл. гласник РС - Просветни гласник", бр. 12/2020)



На основу члана 67. став 3. Закона о основама система образовања и васпитања (“Службени гласник РС”, бр. 88/17, 27/18 - др. закон, 10/19 и 6/20) и члана 17. став 4. и члана 24. Закона о Влади (“Службени гласник РС”, бр. 55/05, 71/05 - исправка, 101/07, 65/08, 16/11, 68/12 - УС, 72/12, 7/14 - УС, 44/14 и 30/18 - др. закон),
Mинистар просвете, науке и технолошког развоја доноси
ПРАВИЛНИК
о допуни Правилника о плану и програму наставе и учења стручних предмета средњег стручног образовања у подручју рада Хемија, неметали и графичарство
Члан 1.
У Правилнику о плану и програму наставе и учења стручних предмета средњег стручног образовања у подручју рада Хемија, неметали и графичарство (“Службени гласник РС - Просветни гласник”, бр. 14/18, 7/19 и 9/19), после плана и програма наставе и учења за образовни профил техничар за хемијску и фармацеутску технологију, додаје се план и програм наставе и учења за образовни профил пластичар, који је одштампан уз овај правилник и чини његов саставни део.
Члан 2.
План и програм наставе и учења за образовни профил пластичар остварује се и у складу са Решењем о усвајању стандарда квалификације “Пластичар” (“Службени гласник РС - Просветни гласник”, број 5/20).
Члан 3.
Даном почетка примене овог правилника престаје да важи Правилник о наставном плану и програму за стицање образовања и васпитања у трогодишњем и четворогодишњем трајању у стручној школи за подручје рада Хемија, неметали и графичарство (“Службени гласник РС - Просветни гласник”, бр. 1/94, 6/95, 8/96, 15/97, 7/02, 10/05, 15/05, 7/08, 11/08, 8/09, 10/13, 11/13, 14/13, 12/15 и 7/19), у делу који се односи на наставни план и наставни програм стручних предмета за образовни профил пластичар.
Ученици уписани у средњу школу закључно са школском 2019/2020. годином у подручју рада Хемија, неметали и графичарство за образовни профил пластичар, у трогодишњем трајању, стичу образовање по наставном плану и програму који је био на снази до почетка примене овог правилника - до краја школске 2022/2023. године.
Члан 4.
Овај правилник ступа на снагу наредног дана од дана објављивања у “Службеном гласнику Републике Србије - Просветном гласнику”, а примењује се од школске 2020/2021. године.

2

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]

[image: ]












































































































image4.png
DaxyaTaTHBIN 06ANIN 05PA30BNO-BACKHTHON PATA TOKOM IIKOICKE FOATIE

Jlucra u3bopHux npeamera npema nporpamy o6pasosHor npopuaa

v uera opun pesvera B —
Crpysnn npeavern
1. | BesGeanoct u 3apassie na pax 1
2. | Visnopu sarahersa susotie cpeaune 1
3| Onacar otnax 1
4__| Ocnosn keanurera 1
Ocran 051 05PA3OBHO-BACHNTHOT PATA TOKOM IKOJICKE TOHHe
1 PA3PEJ] Il PASPEZL | 11l PA3PEX VKYITHO
uacosa uacosa uacosa uacosa
Hac oeserscror crapeunie 66 68 60 194
Jlozatiu pan * 10 30 2030 1030 20 120
Jlonyneki paz * 10 30 1030 1030 10 120
10 30 1030 1030 10 120

Tlpunpenn paz *





image5.png
DaKyJITATHBHH 00.1HIH 06PA30BHO-BACHHTHOT PA/Ia TOKOM IIKOJICKE FOIHHEE 10 pa3peanma

1 PA3PEJT 11 PA3PEJT 1l PA3PE]T
sacona wacona sacona
P— wodnam | mosma | 7O TN

Je3HK APYTOr HAPOZA M HALUIOHATHE MAIBIHE €2 C/ICMEHTHMA HAILHONATHE KYITYPE

2 yaca Hele/bHO

Tpehn crpan jesik

2 yaca Hele/bHO

Jlpyru npeavern *

1-2 yaca HenesbHo

Craapanatike 1 c71060He aKTHBHOCTH yuieHltKa (Xop, CeKLe i Apyro)

30-60 uyacosa roanwbe

JIpyUITBCHE QKTHBHOCTH — YMCHIMKII MAPAGMEHT, YUCHIKE 3a1pyre

15-30 uacosa roanumbe

Kyatypha n jabia aenaroct wkoe

2 pansia nana

*TIOpet HaBCHIN TPEANETa lIKona Mo

< 13 OpramIBy[C, y CRITaly €@ ONPEACICHLIING Y e IR, (GAKy TaTHBHY HACTaRy W3 IPEAMCTA Koji Cy yTBPheRH NAGHOM

HACTABE I yueHba APy OGPA3OBHIX NPO(ILIA HCTOT LA APYTOT MOAPY'Ija PAZA, KAO 1 Y IIAHOBHNA HACTABE i YNCIba MIMHAHE, 1T 110 IPOTPaMIMa Koji ¢y

NIPETXO/HO JIOHETH.

OCTBAPHBAILE WKOCKOT NPOPAMA 10 HEACLAMA

1 PA3PEJ] 1 PAPEJL 111 PA3PEJL
33 34 30
Paspeo-uacosa Hacrasa
[ 3 4
Mentopeki pax (Hactaa y 610Ky, npakca)
OBase3He BaHHACTABHE AKTHBHOCTH 2 2 2
Marypeki uenmr 3
Viynmo pazunx neemsa 39 39 39
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Tonena onemena y rpyne

pas peaMeT/Mony rommuby don yacosa Gpoj Tlotpedto
pex BenGe npakTiuHa | Wactapay | yueHHkay | aHraxosaie
nacrasa Groky rpyni-10 | nowohwor
HCTaBaHMKa
I | Xemuja 99 60 15 na
TeXHHYKO UpPTabe Ca MALIHHCKHM €/IeMEHTHMA 66 15 *
TexHOA0TH]a POM3BO/IA O/l MIACTHUHHX Maca 33 15 na
TexHOMOMHja ca MPaKTHIHOM HACTABOM 165 60 10 na
11| Texuonouke onepausje 68 15 na
TexHOMOM M ca NPaKTHIHOM HACTABOM 408 90 10 na
T | dusnuka xemmja 30 15 na
TexHOMOMMja ca MPAKTHUHOM HACTABOM 540 120 10 na
Tpeaysernnumso 60 15 *
Tloziena ofe/betva y Tpyme Kaza ce peanusye 1o AYanHom VoS
pas peaMeT/Moty oLy don yacosa Gpoj Tlotpedto
pex BoKGe VKP WacTasay | yiewnkay | amraxoparbe
Grioky Tpymu-10 | momohsor
HeTaBaHyKa
I | Xemuja 99 60 15 aa
TexHHUKO UPTAILe Ca MALINHCKNM ClIeMeHTHMA 66 15 *
TexHOOTHja IPOM3BO/IA Ol MIACTHUHIX Maca 33 15 na
TexHOMOMMja ca MPaKTHIHOM HACTABOM 165 60 10 *
11 | Texononke onepatuje 68 15 na
TexHOIOrMja ca NPAKTHUHOM HACTABOM 408 90 10 *
11 | dusnuka xemmja 30 15 na
TexHOIOMMja ca NPAKTHUHOM HACTABOM 540 120 10 *
Tpeaysernuuso 60 15 *
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Hasue npeavera:

Toaunubn onj yacosa:
Paspen:

[lnsbeBn yuera:

B1: OGABE3HH CPYYHH NPEJAMETH

XEMHJA
Teopuja: 99 Bexde: 99 ”npa rmuna nactasa: 0 | 610K Hactasa: 60
npsa

- CrHuatbe 3Haba 0 OCHOBHUM XeMHjCKIM T0jMOBHMA 1 MPOMEHaMa, NPoLecHMa 1
3aKOHHTOCTHMA KOja Cy HEONXO/IHA 33 Pa3yMeBarbe U TyMauCHe Nojaa ynpHpoIm;

- YouaBaibe 3Hauaja eleMeHaTa, HEOPraHCKHX M OPraHCKHX je/MIbersa y JKUBOTY, MoryhHoCT
NpUMEHe y HHICTPH]CKOj MPAKCH 1 IbHXOBOM YTHLJy Ha YOBEKA H KHBOTHY CPEIMHY;

- Osnanasare TeXHUKOM pajia y 1aGopaToOpHju U pasBujaibe BELITHHA M HaBUKA Koje he
yuenuima omoryhuth ja ce ykibyue y paj;

- Passujame cTBapatauKe COCOGHOCTH TyTeM CaMOCTATHOT CKCTIEPHMEHTAIHOT Paia Y 4CHHK,
CTI0COGHOCT NOBE3MBaH:A TEOPH]E CA MPAKCOM H (POPMHPar-E MPABUIHOT OAHOCA MPEMa pay;

- PasBujare cMHC/Ia 32 OPraHU30BaHHU Pajl, TAYHOCT, CHCTEMATHYHOCT, YPE/IHOCT, ONPE3HOCT
CKOHOMUYHOCT;

- Passujame HaBuKa yueHHKa Koje he JOMPUHOCHTH yHANPEhUBaILY H 3AUITHTH FKHBOTHE, PaiHe

CpeHe, 31PaB/ba YOBEKA W IErOBOT OKPYIKEH:A.

TEMA HCxXoam TPEITOPYYEHHW CAJIPXAIH /
Io 3aBpuieTKy Teme yueHuk he 6uTH y cramy ja: KJIbYYHH ITOJMOBH CAJIPKAJA
Teopuja: Teopuj

Xewmmjckn 3aKonn

®pazInKyje y3POKe ONacHoCTH W Mepe 3aLTHTe NpH
panty y naboparopuju;

«pasmkyje naGopatophjcko nocyhe 1 npuGop, Kao u
HAUMH HHXOBOT O/PIKABAIHA;

«0jacki xemujcke 3aKoHe;

©00jacHH KaKO ce M3BOJIM PauyH Ha OCHOBY XeMHjCKUX
3aKOHe;

eoBjacku Mo, ABOrajipoB 6poj uectuua, GpojHocT
HECTHIIA, MOJIAPHY Macy M MOJIapHy 3anpemMuHy

©00jacHH KaKo ce M3BO/IM PauyH Ha OCHOBY MOJIa,
MOJIapHe Mace i MOJIapHe 3anpemMuHe

Jlasoasijes 3aKoH;

IlpycroB 3akoH;

o JIa7TOHOB 3aK0H 1 JaITOHOBa aTOMCKa
Teopuja;

oI'ej Jlcakos 3akoH;

* ABOrajipoBa MoJieKyJicka Teopuja:

Moz, MosiapHa Maca, MosiapHa
3anpeMmuHa;

ellpopauyHu Ha OCHOBY MOJIa, MOJIapHEe
Mace M MOJIapHe 3arpeMuHe.
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Bexbe:

©OTKJIaMa y3POKE ONACHOCTH NPH pazy y
naGopatopuju;

©CIPOBO/IM MEpE 3aLUTHTE NPH pajy y JabopaTopHjH;

eospxasa naGoparopujcko nocyhe u npudop;

®pelaBa 3a/1aTKe M3 XEMHMJCKHX 3aKOHA

[IPOBEPH XEMHICKE 3aKOHE: 3aKOH 0 OAPIKaIby Mace,
3AKOH CTATHUX MACEHHX O/IHOCA, 3aKOH YMHOKEHHX
MaceHHX 0JIHOCA, 3aKOH CTAHUX 3aNPEMUHCKHX
oaHoca;

e pelaBa 3a/aTKe U3: MOJIa, MOJIApHE Mace 1 MOJIapHe
3anpemune.

Bembe:

o Xemujcka naGopatopuja. Y3poun
ONacHoCTH 0/ noBpesa. Mepe sawrure.
TonnoTHH U3BOPH Y aGopaTOpHjH;

© XemHKasmje 1 peareHcH.
JlaGopatopujcko nocyhe 1 npuop.
Tlpatbe 1 ofipikaBatbe nocyha 1
npuBopa;

© XeMHjCKH 3aKOHH -pauyHCKe BexOe;

e [IpoBepa XxeMHjCKHX 3aKOHA: 3aKOH O
OJIpIKatby Mace, 3aKOH CTAaTHHX
MaceHHX 0/IHOCA, 3aKOH YMHOKEHHX
MaceHHX 0/IHOCa, 3aKOH CTAHHX
3aNPEeMUHCKMX OHOCA.

CrexnomeTpHjckH
TpOpauyHH Ha OCHOBY
opmyna

Teopuia:
*pasiuKyje npudop HEONXOJaH 3a MEpEHe Mace U

3anpeMuHe;

*00jackn HAuMH M3paUyHaBaKa NPOUEHTHOT cacTaBa
elleMeHara y jeiniberby Ha ocHOBY (opmyJie;

00jacHH HauMH U3padyHaBaka KOJMYHHE eleMeHara y
JIaTO] KOJIMUMHH Je/IMH-eIba Ha OCHOBY XeMHjcKe
dopmyuie;

eOMnuLlIe NPUHLAI NoCcTaBke opehene xemujcke
dopmyue.

Teopuj:
o M3pauynapatbe MaceHor yena

e/ieMeHaTa y je/Miberby Ha OCHOBY
Xemujcke opmyJe;

e M3pauyHaBaibe KOIMUMHE eIeMeHTa y
JIaTOj KOJIMUMHH je/iberba Ha OCHOBY
XeMmujcke QopmyJe;

e[locraBbaibe XeMujcke popmyie

© CTeXHoMeTpHjCKH NpopauyH Ha OCHOBY
(Bopmyie YHCTHX CyncTaHLm;

© CTeXHOMETPH]CKH NPOPAtYH Ha OCHOBY
opmyJie cyncTanim Koje caupike

npuvece.

Bewbe: Bembe:

eu3abepe NpUGOP HEONXO/IaH 3a MEpere Mace u e Meperbe UBPCTHX M TEUHUX CYTICTaHIH.
sanpemiHe; Texnnuka sara. [Totpe6an npuGop 3a

® H3MEpH y30paK YBPCTE H TEUHE CYTICTAHLE;
pyKYje TeXHHUKOM H QHATHTHIKOM BATOM;

eozpetn HOpMYITy jefMIBeH:A Ha OCHOBY MpOpauyHa;
e pauyHa KOJIMUMHE CICMCHTA Ha OCHOBY je/IHAuYMHa ca

MEpeHbe 3AMPEMHHE TCUHOCTH:
MeH3ypa, TIHMeTa, GHpETa, MepHH CYT;

o AnasnTiuka Bara. Mepere Ha
ananuTIIKo] BarK;
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YMCTHM CYNCTAHLIAMA U CYTICTAHLIAMa KOje caipike
npumece.

@ CTeXHOMETPHjCKH NpopayuyH Ha OCHOBY
XeMH]CKHX (opMyJia - pauyHCKe BexkOe.

Crpyxrypa atoma

Teopuij
+ objacku rpay atoma u HaunH onpehusara A, Z,

N(p+), N(e-), N(n°);

« pasuKkyje usorone;

« onuuie Bopos Mozen aroma;

 0GjaCHM MPHHLMN TAACHO-MEXaHHUKOT MOZIeNa
atoma;

« HaBE/Ie EHEPreTCKHN HHBO, TIOJIHMBO H ATOMCKY
opGuTay, Kao 1 a 0GjacHH 3HaueHbe KBAHTHUX
Bpojesa;

« 00jacHM NpaBuJIa M3rPajitbe eIeKTPOHCKOr
omoTaua;

« 00jacHm eJeKTpoHCKe KoH(DHrypallje eneMenara;

« oGjacky npuHuMn n3rpaaise [lepuoauor cuctema

Teopnj:

« Tpaba atoma u H3oTonH;

« bopos Mozien atoma;

« TanacHo—MeXaHH4KH MOJIeNl aToMa;

« EHepreTckn HUBOH, MOAHMBOK
W atomcke opowTane. Ksanthi
Gpojes:

« [lpaBuia usrpajie eIeKTPOHCKOr
omoTaua;

« Hpunumn usrpajme [epronor
cHCTeMa elleMeHaTa H 3aKOH
TIePHOIMUHOCTH;

« Tosesanoct INeproanor chctema
eflemMeHara ca CTpyKTypom

enemenara; €/IEKTPOHCKOT OMOTaYa.
« OIMLIE HAYMH HA KOjU CE 10BE3Yje eJIeKTPOHCKA
KOHUrypauuja ejieMeHTa ca nojiokajem eieMeHTa
IeproaiHoM cHcTeMy ellemMeHaTa.
Beube: Bewbe:

« 1a00PaTOPHJCKHM HCTITHBAIEM JIOKasKe (PU3HUKa
M XeMHjCKa CBOjCTBA CYNCTAHIN;

o NIPUMEHH OCHOBHE (PU3MYKO-XEMH]CKE MeTOe
NPUINKOM pa3/Bajaiba CyNCTaHLMH U3 CMeLle;

« NPE/ICTaBH XEMHCKUM je/HauMHaMa U3BpLIeHe
peaKumje cHHTE3e, aHaIH3e.

o Cutiberse, pacTBaparbe, TaloxKerbe,
JICKaHTOBAMbE, PHITPHpaTLE,
BaKyyM-(HITPHpAKe, HCTHPae;

« JlecTunanmja ca BOACHAM W
BasyWHAM Xnahemem;

« Excrpakunja. Kpucranusaumja.
Cy6aumauuja.

Teopuja:

o JleuHHILIE eHEPrHjy joHH3aLHje, aUHUTET Npema
C/IEKTPOHY M C/ICKTPOHEraTHBHOCT;

e0BjacHu KaKo ce MeHajy eHepruja jouusauuje,
AQUHUTET NpeMa eICKTPOHY U eNICKTPOHETATHBHOCT Y
TPYINH 1 NIEPHOIH;

e OnHIIIE eIEKTPOHCKE KOH(HTypalje enevenara 1

Teopuj
« Enepruja jonnsanmje. Apunnrer
npeMa e/leKTpoHy:
o EnexkrpoHeraTuBHOCT;
o JoHcka Be3a;
© CBOjCTBA JOHCKHX je/InibeHba;
KosanenTha Be3a - Jlyncosa okTeTHa
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Xemujcke Bese

HHXOBHX jOHa;

® HaBE/IC KAPaKTEP BE3e y 3aBHCHOCTH OJ1 PasiKe
peslaTHBHE eIeKTPOHEraTHBHOCTH;

*00jacHu HaCTajalbe jOHCKE Be3e Ha PAsIHINTHM
npuMepHMa;

e HaBe/le CBOjCTBA jOHCKHX jeNbEba;

eOnHIIIE HACTajatbe KOBATCHTHE Bese npema JIyncoBoj
OKTETHO] TEOPH]H Ha PASIMYHTHM NPHMEPUMA H
oGjackH noniapHy 1 HenosapHy KOBAJICHTHY BE3y;

e TIpe/ICTaBH HACTajate KOBATCHTHE Be3e npema
TEOPHjH BAJICHTHE BE3e Ha PA3IMUNTHM IIPUMEPHMA 1
0GjacHH cHrMa 1 NH Besy:

@ HABE/IC CBOjCTBA KOBAICHTHHX je/IMH-CH:A;

@ lepuHULIE AUTIONHM MOMEHAT M OJIPE/IH T0JAPHOCT

©MOJIeKy.1a Ha OCHOBY HEroBe CTPYKType

o iepunnie Melymonexyncka JejcTsa, BOJOHHUHY
BE3y, NPE/ICTABH HAYMH HEHOT HaCTajama u

©00jacHH beH 3Hauaj y MPHPOIHIM CHCTEMUMa

o leunHIIIe KOOPANHATUBHY BE3y M NPE/ICTABH HAUMH
HCHOT HACTajamba;

e lchuHHILIE METANHY BE3y M MPE/IBU/IM KAKO Ce MeHbajy
CBOJCTBA MeTana y 3aBHCHOCTH O 6poja BATEHTHIX
enextpona 1 nonoxkaja merana y ICE.

TeopHja BaseHIIe;

o KoBanenTHa Besa - Teopuja
BAICHTHE BE3e;

© CBOjCTBA KOBANCHTHUX je/IIbCHA.
JIMnonHM MOMEHAT U NoJapHoCT
MosieKy 1a;

o Mehymonekyncka aejcrsa u
BOJIOHHYHA Be3a;

o Koopannatnsha Beza. Metanna
Be3a.

Beuxbe

@UCTHTYje CBOJCTBA JOHCKMX H KOBAICHTHHX je/MIEHA
M NIPUKAKE HHXOBY PasiuKy:

©MCIIUTYje PEAKTHBHOCT META/Ia y OJIHOCY HA HeroB
nosnoxkaj y INCE npukae yrnope/ise KapakTepucTHke.

Bexbe:

elcnuTuBare CBOjcTaBa jOHCKUX W
KOBAJICHTHHX je/MIberba.

elcnutuBatbe cBojcTaBa MeTasa.

JlucnepsHu cucteMu

Teopuja:

©00jacHH Mojam MCNIEP3HOT CHCTeMa;

e pasKKyje BPCTe M CBOJCTBA AMCMIEP3HUX CHCTEMA:

© JleUHHILIE NIOJMOBE PACTBOP/LHBOCT, PACTBOP,
pacTBOpeHa CyNCTaHLia, pacTBapau;

©00jacHH KaKO Ce U3BOJIM PauyH Ha OCHOBY
PAaCTBOPILHBOCTH CYNCTAHLM;

Teopuj:
eIlojam 1 nojena ANCHEP3HUX CHCTEMA;

e Konouauu pacteopu. Cycnensuje u
emyJsuje:

e[lpaeu pactopu. PacTBopsbrBOCT 1
M3pauyHaBaba HA OCHOBY
PACTBOPJLHBOCTH CYMICTAHLIE:
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o le(pMHHIIE MACEHH Y/IC0 Y PACTBOPY H H3BOJM pauyH
MaceHOr yJiena cyncranum;

*0GjacHn KOIMYMHCKY KOHLEHTpaUujy pacTBopa i
BpLIM M3pauyHaBaiba KONHUMHCKE KOHLEHTpaLuje
pactBopa;

®pa3InKyje eNeKTPOIUTE U HECNEKTPOIHTE;

e pazuKyje jake u cnade enekTpoauTe.

eMacenu yzieo pactBopa;

e Mi3pauyHaBatbe MaceHor yzena
pactBopa;

e KosmunncKa KOHUCHTpalHja pacTBopa;

e M3pauynaBatbe KONTHUMHCKE
KOHIICHTpalKje pacTBopa;

o EnieKTposnThuka aucolmjaunja.
EJIeKTPOTH 1 HEeIeKTPOMTH;

o Crenen aucounjaumje. Jaku u ciabu
€IeKTPOHTH.

Beuxbe:

@ HCIHTA CBOCTBA KOJIOMHHMX CHCTEMA;

HCIUTa CBOJCTBA CYCTIEH3HjA 1 eMy.T3H]a;

@ JICITHTA CBOJCTBA MPABHX PACTBOPA U NPUTIPEMH
Hesacuhenu, 3acuhenn 1 npesacuhienn pacTeop;

©0/Ipe/iH PACTBOPJBHBOCT CyTICTAHLH Y 3aBUCHOCTH O]
Temmneparype:

*BPIIIK MPOpatyHe H3 MACEHOT y/IeNa H KOTHUHHCKe
KOHUEHTpaluje;

enpUnpema pacTBope TauHo osipeheHor MaceHor yaena;

e IpUIpEMa PacTBOPE TauHo opeheHe KoIHuHHCKe
KOHUEHTpaLuje.

Bewoe:

o Kosnounn cucremu. Cycnensuje u
emymsuje. [pasu pactopu;

ellpunpemaise pacTBopa oapeheHor
MaceHor yena;

ellpunpemaise pactBopa oapehene
KOMYMHCKE KOHLIEHTpaLuje.

Knacugukaunja
HEOPraHCKHX jeNIbeHa

Teopuja:
© 0GjacHu HAuMH HA KOjH Ce BPLIK KiacuduKaLmja

HEOPraHCKUX jeNHberha;

 ONHLIIE HAUMH KAKO CE J1a]y Ha3MBH HEOPraHCKUM
jenueruma

® 0GjacHi HAYMH MHCakba GOpMyJie HEOPraHCKHX
jennmersa

© 06jacHu Kako ce XeMHjCKHM je/IHaunHamMa
NpeICTaBIbajy OCHOBHE peakuuje 3a 106Hjare
HEOPraHCKHX je/INHeHba

© HaBE/IE OCHOBHA CBOjCTBA HEOPTAHCKHUX je/IMHbCHbA;

© ofjacHu Kako ce npe/IcTaBsbajy peakiuje
HeYTpa/M3aluje XeMHjCKHM jeiHaunHama.

Teopu;
© Heoprancka jesmerba 1 nojena.

* Xupuan-nosesna, HoMeHkaaTypa,
J06ujare U CBOjCTBA;

© OKCHAK-TIOIe 1A, HOMEHKIATY A,
J0Gujare U CBOjCTBA;

© Kucenmne-noziena, HoMeHKaTypa
J0GHjarbe U CBOjCTBA

 Base - noztenia, HoMeHKaTypa.
JloGujaibe n cBojcTBa. AMDOTEPHH
XHIPOKCHN;

© Conn - noziena, HOMEHKIATYpa.
JloGujame  cBojcTsa;
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« HeyTpanusauuja.

BexGe

® 1061ja OKCHJIE M MCTIUTYje HHUXO0BA CBOjCTBA;

© J106Hja KMCEJIMHE 1 MCTIUTYjE IHXOBA CBOjCTBA;

o 110GH]a Gase M HCTIUTY]e HUXOBA CBOjCTBA;

© 106uja aM(oTepHe XHAPOKCH/IE M HCTIHTYje HHXO0BA
cBOjCTBA;

« onpebyje pH

© J106Hja cOMM U MCTIMTYje HUXOBA CBOjCTBA;

© 106uja npenapar 1 BpiK orosapajyhu npopauys 3a
M3pauyHABAHE NPUHOCA.

Bewbe:

© Okcuan, 100ujarbe, CBOjCTBA;

* Kucenune, o6ujarse 1 cBojcTBa,

© Xuapokeuam, 1001jarbe H CBOjCTBA.
AMQOTEpHH XHAPOKCHIH;

 [Nojav pH. INojav uHankaropa;

« Conm, 0GMjabe U CBOjCTBA.

W3pauynaBare Ha 0CHOBY
JjenHauMHa XeMHjCKHX
peakumja

Teopuja:
©0G]aCHH HAUMH MOCTABIbAMA XEMHJCKE Je/HAUHHE Ha

OCHOBY JlaTe peaKuuje;

©00jacHH KaKO ce M3BOJIM PauyH Ha OCHOBY XeMHjCKHX
jeaHaumMHa ca uNCTHM CYTCTaHIaMa U CyTCTaHIaMa
Koje cazipike npumece.

Teopuj

« CTexHOMETPUjCKH pOpattyH Ha 0CHOBY
XEMHjCKHX je/HaunHa peakiuja ca
UHCTUM CYNCTaHUaMa;

@ CTeXHOMETPH]CKH NPOpatyH Ha OCHOBY
XEMHjCKHX jeJHaunHa peakiuja ca
CYINCTaHIIaMa Koje capike npumece.

Bewbe:

©0/Ipe/i NIPOLICHTHH CaCTaB KPHCTAHE BOJIE Y
KPUCTANOXHAPATY W OJpe/H eMInpHjcKy dopmyy
KpHCTallHe CoMM

@ BPILIM NPOPaAUYH HA OCHOBY je/IHAUHHA XEMHjCKHX
peaiyja ca UHCTHM CyNCTaHiiamMa 1 cyncraniama
Koje cajpike npumece

Bexbe:

© CTeXHOMETPHjCKH NpopauyH Ha OCHOBY
jenHauuHa XeMHjCKHX peaKimja -
pauyHcke Bexbe.
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Xemujcke peakimje

Teopuja:
© JIeHHHLIE Er30TEPMHE H eHIOTEPMHE peakiuje;

© ofjacku nojam Gpsuue 1 onucyje yTuuaje pakropa Ha
OpP3rHY XEMHJCKHX peaKinja;

® 0GjacHH 10jaM XeMHjCKe PaBHOTEIKE MPH XEMH]CKO]
peaimju

o onwiie aKTOpe KOjH yTHUY Ha XEMHU]CKY PABHOTEKY

o 0GjacHi Kako e ULy jeAHAUHMHE JOHCKHX peakuuja y
MOJIEKYJICKOM H JOHCKOM OGIHKY;

© 0GjacHu KaKo ce MMy peakiuje HeyTpansatmje;

 OGJACHM KAKO Ce MLy peakiitje XApOTH3e ConH.

Teopu;
« Eneprercke npomene npm Xemmjckum

peakumjama. Erzorepmue n
€HJI0TEPMHE peaKimje;

« Bp3una xemujcke peakiuje. GakTopn
KOjJU yTHuy Ha Gp3uHy XeMmHjcke
peaxumje;

« Xemujcka pasoTesa. DakTopH Koji
YTHUY Ha XeMHCKY PaBHOTENKY;

© JoHcKe peakuuje;

* Heytpanusauuja;

* Xuaponusa coiu.

Bewbe:

o u3BEIC jOHCKE peaKiue npu Kojuma HacTaje Tasor;

© J106H1ja COJM peaKilMjoM HeyTpaiusalmje;

© oipelyje KuceauHeKo-6asHa CBOjCTBa BOJCHHX
pacTBOpa Coiu.

Bewoe:

© Tanoskue peakunje;

© JloGujarbe colM HEyTPaIH3aLHjoM;
« Xujiponusa conu.

OKcH0-peyKUMOHN
npouecu

Teopu|

© 0GjacHH NPOLIEC OKCHALM]E M NPOLIEC PeyKLMje;

© JieprnuLIe OKCHIALMOHH GPOj;

© HaBE/IE OKCH/IALMOHA 1 PEJlKUMOHA CPE/ICTBA;

© oGjachu Kako ce oapehyjy okennaumonu 6pojesn
aTOMa eIeMeHaTa y HeKOM je/Hiberby 1 aToMa
e/lemMeHara y jounma;

© objacku kako ce opehyjy crexuomerpujckn
KOSULMIEHTH Y OKCHL0-PElyKUHOHMM Peakinjama;

© HaBe/Ie EICKTPOXEMH]CKE NIPOLIECE H HHXOBY
npHveHy;

o OIIHIIIE KAKO CC H3BO/M XCMUJCK JEAHAUMHE HA OCHOBY
110J10%Kaja €/ICMEHTA y HANOHCKOM HH3y eleMeHaTa.

Teopu;

« Okcuiaumja v peayKuuja.

* Okcuaaumuonu 6poj. OKCHAAUMOHO K
PElYKUHOHO CPE/ICTBO;

* Xemujcke jeHauMHe OKCH10-
PelyKUHMOHHUX npolieca;

© EjleKTpoXeMHjCKH npouecH;

o EsiekrpoxemMmjcku (HaloHCKH) H13
eslemMeHara.

Bexbe:

© JICMOHCTPHPA OKCH/I0-Pe/ly KUHOHE peaKuuje, youn
NpPOMEHE H MPE/ICTaBH OKCHO-PEyKUMOHE peaKiuje
XeMHiCKIM jeanaunHama;

® pelliaBa OKCHI0-Pe/1yKLIMOHE jeIHaunHe.

Bewxbe:

@ OKCHI0-pe/ly KIMOHH TPOLECH.
Enextponusa soae;

o Jlanmjenosa heawja —razsanckn cnper.
Hanoucku Hu3 metana
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Merann
(npBa, Apyra u TpUHaecTa
rpyna [CE)

Teopu|
o Je(uHuLIE METAlHY Be3y

© JIOBO/IM Y BE3y CBOjCTaBA XEMH]CKHX e/leMeHaTa
TpBE, IPyre M TPHHAECTE rpyrie ca nojioKajem
MNCE

© 0fjacHu KaKo ce jeiHauMHaMa XeMUjCKUX.
peakimja npe/icTaB/bajy HauMHHU JI00Mjarba
jelumberba HaTpUjyMa M Kallnjyma, HaBe/le hHX0Ba
CBOjCTBa, MPUMEHY H 3HAuaj:

© 00jacHu Kako ce jeiHauMHamMa XeMHjCKHX
peakija npe/icTaBbajy HauMHH 106Hjarba
jenumberba MarHesnjyma u Kajiiujyma, HaBeie
UXO0BA CBOJCTBA, IPUMEHY M 3HAY];

© 00jacHH Kako ce je/IHaunHama XeMHjCKHX
peakimja npe/icTap/bajy HauuHH J00Hjarba
jenmmerba anyMUHUjyMa, HaBe/ie IeroBa CBOjCTBa,
npHMeHy W 3Hauaj;

© 00jacHu yTHIIAj alyMUHH]yMa W HEroBHX
jenuiberba Ha KMBOTHY Cpeuy.

Teopuj:

* 3ajeiHnuKa CBOjCTBA METANa.
Mertaina Besa.

o Onira cBOjcTBA eieMeHaTa npee
rpyne I1CE;

« Hatpujym u jenumensa. Jlobujarse,
CBOjCTBA, 3HAYAj U NPUMEHA;

o Kanujym u jeumera. JloGujarbe,
CBOjCTBA, 3HAYA] M NPUMeEHa;

« Onira cBojcTBa eieMeHarTa pyre
rpyne INCE;

© MarHesujym u jeimibera.
JloGujatbe, cBOjCTBa, 3HAYA] H
npuveHa;

o Kanumjym u jenumera. Jlobujare,
CBOjCTBA, 3HAYA] U NPHMEHA;

o Oniura cBOjCTBA eneMeHaTa
Tpunaecte rpyne I1CE;

© ANlYMHHH]YM M jenibeba.
JloGujatbe, CBOjCTBA, 3HAYA] H
npumena. YTHuaj Ha KHBOTHY
cpenmHy.

BewGe:

® HICTIUTA EKCMIEPUMEHTAJTHO CBOjCTBA HATPHjyMA H
Kaljyma 1 Ha OCHOBY TOra W3BE/Ie 3AKbyUaK 0
FLUXOBO] PEAKTHBHOCTH 1 CBOJCTBHMA HHHXOBHX
jeanmersa;

o HCTIUTa eKCTIEPUMEHTAHO CBOJCTBA MaTHE3HjyMa
W KaJiljyMa 1 Ha OCHOBY TOTa H3BEJIE 3aK/by4aK
0 HHXOBO] PEAKTHBHOCTH M CBOJCTBUMA HHXOBUX
Jjenumersa;

® HCMINTa eKCMIEPUMEHTAIHO CBOJCTBA AlyMHHU]yMa
W Ha OCHOBY TOTa M3BE/IE 3aK/bYUaK O HeroBOj
PEAKTHBHOCTH M CBOjCTBUMA ErOBUX jEMIbEIbA.

Beuxbe:

o HcnniBare CBOjcTaBa HaTpHjyMa,
KaAujyMa 1 FHXOBHX je/IMHeH:a;

« McnnTusarbe caojctana

® MarHesujyma, Kajujyma u
HHXOBHX JE/IHIbEH:A;

o Mcnnrusaibe cBojcTaBa
ANyMUHH]yMa W HEroBUX
Jenuera
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Boj10HHK, KHCEOHHK, BOAA

Teopu;
® NPHKAXKE jeIHAUMHAMA XeMH]CKIX peaKiimja

200Hjarbe BOJOHNKA

© HaBE/l CBOJCTBA BOJIOHMKA M HCTOBHX jE/MH-CH:A,
NpUMeHy M 3Hauaj;

o IPUKAKE je/HAUMHAMA XeMHICKHX peaKiuja
200Hjatbe KHCEOHHKa

® HABE/IE CBOJCTBA KMCEOHUKA M HETOBUX jeAMIbeIba,
npuMeny 1 3Hauaj;

 OBjacM 3Hauaj BOJIe 33 XeMHujy M YOIILITE 32 KUBOT
skuBuX Guha.

Teopuija:
« Bostoniik. JoGujarse, cBojcTea,

e, uavaj u npumena;

« Kuceonnk. JloGwjatbe, crojersa,
jeumera, uavaj u npuvena;

« Bosa, HasiKerse y NpHPOJIH, CBOjCTBa,
3uauaj 1 npuvena.

Bewbe:

© 1a6opaTopHjcku 106Hje BOJOHHK;

© MCMIUTA CBOJCTBA BOJIOHHKA U Ha OCHOBY TOTa H3BENe
3aKJbYYaK O HEroBHM OCHOBHHM KapaKTepHCTHKaMa;

© 1a6OpaTOPHjCKH 100H]e KNCCOHHK, HCTIHTA HEeroBa
CBOJCTBA M JIa Ha OCHOBY TOTA H3BE/IE 3aKby4aK O
HErOBUM KapaKTepHCTHKaMa;

® eKCIIEPUMEHTAJTHO NPUKAXKE CBOjCTBA BOJE KAO
T0J1aPHOT pacTBapaya.

Bexbe

© JloGujarbe BOJIOHUKA H KHCEOHHKA 1
MCTIMTUBAHSE HHXOBHX CBOjCTABA;

* Boja kao pacrsapau.

Uerpuacera rpyna
l'lepuo,ﬂnor CcHcTema
enemeHara

Teopuja:

© TyMau CBOjCTBA eJleMeHaTa YeTPHeCTe rpyne Ha
OcHOBY noJioxkaja enemenara y [1CE;

© NPHKaXKE je/iHauMHaMa XeMH]CKUX peakiija
J0GHjarbe jeauberba yribeHHKa

© HaBE/IC CBOjCTBA JE/IMILCIbA YIILCHHKA, IPHMEHY H
3Hauaj;

Teopuija:
© 3aje/iHnuka cBOjeTBa eeMenara 14.

rpyne I1CE;

o YIubeHUK U jeaniberba. Jlobujarbe,
CBOjCTBA, 3HAYAj M NIPHMEHA;

© YI/bCHUK Kao MyHHJIO.

Bexbe:

© HCIIHTA EKCMIEPHMEHTATIHO CBOJCTBA jeIMH-erba
YIJbEHHKA H Ha OCHOBY TOra M3BEJIE 3aKJby4aK O
HHHXOBO] PeaKTHBHOCTH

Bewbe:
e Mcnutiaie crojcTana jeantberba
yrsbeHHKa.

Ternaccra rpyna Ieproaror
CHCTEeMa ejiemMeHara

Teopuja:

© 00jacHy KaKo ce BpLIH aHaJIk3a 3ajeIHMYKHX CBOjCTBA
enemenara 15. rpyne INCE;

© 00jacHH KaKo ce jelHaunHaMa XeMHjCKHX peakiuja

Teopuija:

* 3ajeiHnuKa cBOjcTBa eeMenara 15.
rpyne I1CE;

o A3oT 1 jenumersa. JloGujame, cBojcTBa,
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npe/icTaBsbajy HauMHH 106Hjamba je/iberba a3oTa,
HaBe/le IeroBa CBOjCTBA, NPHMEHY H 3Hauaj;

© 0fjacHu Kako ce jeiHauMHamMa XeMHjCKHX peakiuuja
npe/icTaBbajy HauMHH 106Mjatba jeaniberba gocdopa,
HABEJIE IHEroBa CBOJCTBA, MPUMEHY M 3HAYaj.

3Hauaj M NpuMenHa;
o ®ocdop u jeanmsersa. JloGujarse,
CBOjCTBA, 3HAYA] U NPHMEHA.

Bewxbe:

® HCTIMTA eKCTIEPHMEHTAIHO CBOJCTBA Je/IMH-eHba a30Ta H
HA OCHOBY TOFA M3BE/IE 3AKIbYUAK O HHXOBO]
PEaKTUBHOCTH;

© HCIIUTA eKCTIEPHMEHTAIHO CBOJCTBA Je/IMH-eHba
ochopa M Ha 0CHOBY Tora H3BEAE 3AKIbYUAK O
HHXOBO] PEAKTHBHOCTH;

Bewxbe:

 Hcnumusarse caojcrasa jeamisena
asora;

o Menumusarbe caojcTasa jesmisena
docopa.

[llecnaecta rpyna nepruoasor
cHCTeMa elleveHaTa

Teopuja:

© 00jacHu Kako ce BPLIM aHANH3a 3ajeAHHUKHX
cBojcTasa enevenara 16, rpyne ICE;

® 00jacHH KaKo Ce jelHaunHaMa XeMHjCKHX peakiuja
Npe/CTaBIbajy HAUMHH 100Hjaba jeIibeha CyMnopa,
HaBEJIe HEroBa CBOjCTBA, MPUMEHY M 3Hauaj;

® 0GjacH# MPHUMEHY CYMIIOpa Kao Cpe/icTBa 3a
BYJIKaHH3LH]Y.

Teopuja:

* 3ajennmyKa cBoOjcTBa eseMeHara 16.
rpyne [1CE;

o Cymnop u jeamtena. JloGujarse,
CBOjCTBA, 3HAUA] M MIPHMEHA;

o CyMnop Kao CpejIcTBO 3a
BYJIKaHH3aLM]Y.

Bewbe:

© eKCMIEPUMEHTATHO MCTIUTA CBOjCTBA je/IILCH-A
CYMIIOpa 1 Ha OCHOBY TOra M3BE/E 3aKJbyUaK O
HHXOBO]j PEAKTHBHOCTH.

Bemxbe:
* HcnuTupaibe CBOjCTaBa je/IHICHA
cymmnopa.

Cenamuaecta rpyna
TIepHOJHOT cHCTeMa
enemenara

Teopuja:
® 00jacHH KaKo Ce BPIIIH aHAJIH3a 3ajeAHNUKHX

caojcrasa enevenara 17. rpyne [ICE;

© 0fjacHu KaKo ce jeiHauMHaMa XeMHjCKHX peaKuuja
NpeICTaBbajy HauMHHk 100Hjara jenibersa X1opa,
HaBE/IC IEroBAa CBOjCTBA, MPUMEHY M 3Hauaj;

Teopuj

 3ajesHmuKa cBojcTRa efemenara 17.
rpyne [1CE;

* Xuiop u jennmema. JloGujarse,
CBOjCTBA, 3HAYA] M MPUMEHA;

BexGe:

© UCTIUTA EKCTIEPHMEHTAIHO CBOJCTBA je/IMHbeHba XJlopa
W Ha 0CHOBY TOTa M3BEIE 3AKIbYYaK O IHHXOBO]
PEAKTHBHOCTH.

Bewxbe:
© Vienuuaibe coojerana jeanibersa
xiopa.
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Ipenasuu enemeHTH

Teopuja:

© 00jacHH KaKo ce BpLIM aHaIM3a ONIITHX
CBOjCTABA NPENIA3HUX eleMeHaTa,

© 00jacHu Kako ce jeiHauMHaMa XeMUjCKuX
peakimja npejcTaBibajy HauMHK J00Hjarba Gakpa
W cpebpa, HaBe/ie HHXOBA CBOJCTBA M je/INIbEH-A,
HaBe/le PUMEHY M 3Hauaj;

© oGjacuu yruuaj 6akpa, cpedpa u HHXOBHX
Jjenuiberba Ha YoBeKa H JKHBOTHY CPEIHHY.

© 00jacHH KaKo ce jeiHaunHama XeMHjCKuX
peakimja npeJicTaBibajy HauMHH J00Mjarba LIMHKA
¥ KHBE, HABE/IE ILHXOBA CBOJCTBA M je/MHbearsa,
HaBe/le PUMEHY H 3Hauaj;

© 00jacHM yTHLIA] UMHKA, KHBE U HHXOBUX
jenumerba Ha YoBeKa M JKHBOTHY CPE/IHY.

© 0GjacH KaKo ce je/IHauMHamMa XeMHjCKuX
peakija npejcTaBsbajy HauMHK 10GHjamba Xpoma
M MaHraHa, HaBe/le HHXOBA CBOjCTBA H
jenmiberba, HaBe/e NPUMEHY H 3Hauaj;

© 00jacHu yTHIAj XpoMa, MaHraHa 1 BHXOBHX
Jjenumera Ha YoBeKa M KMBOTHY CPEMHY.

© 00jacHu Kako ce jeiHauMHama XeMHjCKuX
peakimja Npe/icTaBbajy HauMhH 100Hjara
rBoxha, HaBe/e IEroBa CBOjCTBA M je/IMbearha,
HaBe/ie PUMENY H 3Hauaj;

© ofjacku yTuuaj reoxha 1 HEroBUX je/Miberba Ha
HOBEKA M XKHBOTHY CPE/IHHY.

Teopuia:

o Onira cBOjCTBA NpenasHuX
eslemenara

o bakap, cpe6po u buxoBa
Jenumema. JloGujaibe, cBOjCTBA,
3Hauaj U npumena. Yruuaj 6akpa u
HHErOBHX je/IMH-CHba HA KNBOTHY
cpeauHy

o LIMHK, 5KHMBA 1 IUXOBA je/IHIbEIba. .
JloGujatbe, cBojcTBa, 3HAUAj U
npumena. YTHUaj LMHKa, K1Be 1
HUXOBHX je/MIbEIba HA KUBOTHY
cpesHy

© XpoM # jeaumberba. JloGujatbe,
CBOjCTBA, 3HAYA] U PHMEHA.
VTHuaj Xpoma 1 HeroBux
JenMIberba Ha KUBOTHY CPE/IMHY

o Manran u jennibera. Jlobujarbe,
CBOjCTBA, 3HAYA] U MPHMEHA.
VTHuaj MaHraHa u IeroBuxX
jenmiLerba Ha KUBOTHY Cpesiniy

o I'Boxche 1 jennmserba. JloGujarbe,
CBOjCTBA, 3HAYA] U NPHMEHA.
Vruuaj reoskha u HeroBux
jenmiberba Ha KHBOTHY Cpesny

Bewde:

© ucnuta cojcTa Gakpa, cpeGpa, LMHKa, KHBE,
Xpoma, MaHraHa, rBokha 1 BHXOBHX jeIibeHa.

 HCIIHTA HA OCHOBY CBOJCTaBA OBMX MeTasla i
HHHXOBHX Je/HFHCHA NPHKAIKE 3AKbYUAK O
HHXOBOj PEAKTHBHOCTH.

Bewbe:

* Hcnnrusarbe cBojcTBa Gakpa,
cpebpa, LMHKa, XKHBE, XpoMa,
MaHraHa, rBoxha 1 BHXOBHX
jennmersa.
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Vribosononuun

Teopuija:

® leMHUILIE OPraHCKa jenIbEeIbA;

© pasfMKyje anKame, ajkeHe, ankuHe, HeHe u
apene;

© PasfnKyje je/Iiberba ca KOH/ICH30BaHUM
GeH3eHOBHM MPCTEHOBMMA;

© PasfMKyje anKkui i apuiIXanoreHue;

© 00jacHy KaKo ce npumerbyje HOMeHKIaTypy Ha
WIaHOBE XOMOJIOTOT HH3a;

© oGjacHu peakimje CyncTuTyLmje;

© OnULLIE peakiitje aiuLMje i nolMMepH3aLuje.

Teopuia:

© [Tojien1a OPraHCKuX jeaubersa;

o CTpyKTypa yribeHHKOBOI aToMa;

o Besa atoma yribenuka y
MOJIEKYTIHMA OPraHCKHX
Jjenunmersa;

o Ankann. HomeHnknarypa,
noGujatbe, CBOjCTBA M PUMEHa.
Peakuuja cyncrutyuuje;

o Asikenn. Homenknarypa,
no0ujatbe, CBOjCTBA M PUMEHa.
Peakuuje anuuuje n
nojuMepu3aLimje;

o Ankuuu. Homenkaarypa,
J06ujatbe, CBOjCTBA M NPUMEHA.
Peakuuje aguunje n
nosMMepu3amje;

o Jluenn. CBojcTsa 1 nozena.
TIpHpOIHM M BEWITAUKH KayuyK.

© ApOMaTHUHH YTJLOBOJOHHLM
(apenn). Bensen, XoMon03H,
KapakTepUCTHUHE peaKimje,
npuvene;

© Jenniberba ca KOHIeH30BaHHM
GEH3CHOBMM NPCTEHOBHMA.
Hadranen. Antpauen. deHanTpen.

o ASIKHII H apHIXTOTeHIH.
Howmenksatypa, 106ujame u
XemHjcka CBojeTBa.

BeuGe:

® JIOKaKe NPUCYCTBO YI/b€HHKA, BOJOHHKA, a30Ta,
CyMIIOpa H X10pa Y HCTIHTHBAHHM je/MHHbHMa;

o HCTIUTA CKCTIEPUMEHTATHO CBOJCTEA ATKaHa,
AJIKeHa, aJIKHHa W apeHa;

® YIIOpE/IM pEaKTHBHOCT HABEICHUX

Beaxbe:

* KpanuraTusia aHaiusa.
JlokasuBarbe yribeHHKa, BOJIOHHKA,
a30Ta, CyMIopa 1 Xjiopa;

o Asnikanu. Jlobujarbe 1 cBOjCTBA;

o Askenn. Jlobujare 1 cBOjCTBa;
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YIIbOBOJIOHHKA.

o Ankunn. Jlobujare 1 cBojcTBa;
* ApOMaTHUHH YIJLOBOJOHHLM
(apenn). benseH u ToyeH.

Oprancka je/mibersa ca
KHCEOHHKOM

Teopuja:

© HaBe/le CBOJCTBA A/KOXO/1A, METAHONIA H €TAHONIA;

o onuiue eHoNe 1 HHX0Ba CBOjCTBA;

© HaBE/IE CBOjCTBA €Tapa M IUXOBY ynoTpeGy:

© PasIMKyje alIexHiie 1 KETOHE H OnHLIE HUXOBa
cBOjCTBA;

© OMHLIE CBOjCTBA OPraHCKe KHCENHHE;

© pasjnKyje MOHOKapGOKCHIIHE W INKapOOKCHITHE
KHCEHHE;

® pasinKyje apomMaTHIHe 1 anndaTHuHe KuceanHe;

 IPEro3Ha CyNCTHTYHCAHE KHCETHHE;

© IeuHHLIE IepuBaTE OPraHCKHX KHCENMHA

© oGjacku I0Gujarbe U CBOJCTBA ecTapa;

® oGjacHu 106Kjatbe 1 CBOjCTBA aMMa;

© lepuHHLIC yribeHe XHapaTe;

© pasuKyje BpCTe yr/beHHX XHapara;

o oBjacHi ryKo3y 1 HeHa CBOjCTBa;

o 0Bjacki (pyKTO3y H HeHA CBOJCTBA;

© JileprnHLIe McaxapHIe H HHXOBA CBOjCTBA;

© ierHUILIE NONMCAXaph/e U HaBe/e CBOjCTBA
ckpoba 1 uesysose;

o pasankyje peaykyjyhe n nepenykyjyhe
MOHOCaxapHe.

Teopuja:

* Asikoxonu. [onena,
HOMEHKJIaTypa, A00Hjatbe,
(usnuKa U XeMHjcKa CBOjcTBa,
npuMeHe;

* ®enonn. [onena, 100ujarbe,
CBOJCTBA M NIPUMEHA;

o Etpu. Homenkiiarypa, 106ujatbe,
(u3nUKa 1 XeMHjcKa CBOJCTBA;

« KapGonuana jeaumersa;

® AJLIEXHIM H KETOHH.
Homenknatypa, 1o6ujarse,
(u3nUKa 1 XeMHjcKa CBOJCTBA;

© Oprancke kucenune. [oaena,
HOMEHKAATYpa;

 MonokapGokcuine 3acuhiene n
nesacuhene kncenune;

o Anudatiune 1 apomaTune
KHCeMHE;

o JlukapGokeune 3acuhene
KHcenmnue;

« CynctiTyncane Kicennte.
XanoreHcyncTHTY HCaHE KHCeHHE.
XHAPOKCHKApOOKCHAHE KHCEMHE.
Du3KUKa M XeMH]CKa CBOJCTBA;

o JlepuBarTH OPraHCKHX KuCEHHA.
Ectpi. Avun. Gususxa n
XeMujcKa CBOJCTBa, NPHMEH;

o Jlepuunimja u nojena yriseHux
Xuapara;

 Monocaxapuju. ['ykosa.
Dpykro3a;
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o Jlucaxapuu.
© [osnucaxapuam. CkpoG. Llenynosa;

Bexe:

® HCMIHTA EKCIIEPUMEHTATHO CBOjCTBA AJIKOX0/1A H
(enona;

© HCITIHTA EKCTIEPHMEHTATHO CBOJCTBA AJIEXHA 1
KETOHA M HauMHe 100Hjarba;

® PHKaJKe YIOPE/IHY aHaIN3y CBOJCTBA METaHCKe,
€TAHCKE 1 OKCAlTHE KHCEIMHE;

©/100Hje ecTap eTHJI-aueTar H OfHMIIE HeroBe
ocobuHe;

e nipUKakKe paznKy peaykyjyhux u nepeaykyjyhux
MOHOCaxapue.

Bewde:

* Asikoxonu;

o Denonu;

© Asziexi i 1 keTonu. JloGujarbe i
cBOjCTBA;

«Oprancke Kicente. Metancka,
€TaHCKa, OKCAHA KHCEHHA;

o Cunresa eTnil-alierara;

© Yr/beHH XUpaTH.

Oprascka jenibera ca
a3oTom

Teopuja:

 OnHLIE HAUMH J0GHjarba HUTPOJEHbEHA H
HHXO0BA CBOJCTBA;

o lepuHHLIE aMHHE, HA30jC/MIbE:A H a3060je;

® OMnHLIEe AMHHOKHCEITHHE H HHXO0BA CBOJCTBA;

o oGjacHH Kako HacTajy MPOTeHHM;

o pasIHKyje NPOTenHe Npema CTpYKTYpH;

 0GjaCHM yJ10Ty NPOTeNHa y OpraHH3My;

® pasfMKyje yc/oBe Moj KOjuMa ce Tanoke
TIPOTEHHH.

Teopuja:

o Hutpojeaumsersa. JloGujare u
nozena. Gu3nUKa M XeMHjcKa
cBOjCTBA;

o Amunn. JloGujarbe 1 nojena.
Jnasojennisersa. A3060je;

« AmnHoucente. JloGujate,
nojiena. Gusnuka u xemujcka
CcBOjCTBA;

o [Iporennn. JloGujarbe, nozena.

Bexbe:

©H3BE/IC CKCTICPUMEHTANIHO XHPOIN3Y MPOTEHHA;
®U3BEJIE EKCTIEPHMEHTAIIHO GOjeHe peaKiimje;
©H3BE/IC TANOKEHE NPOTEHHA.

Bexbe:

© Xuaposusa nporenna;
 Bojene peakuuje npotemnna;
o TajioskHe peakimje.
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Teopuja: Teopuja:

o sledunuLe GojHe OTPOBE M HHUXOBA CBOjCTBA;  BojHn o1poBi. OusHuKa 1
© onuiie /1ejcTBO 60jHUX OTPOBA Ha Apyre Xemujcka cBojeTsa. JlejcTBo Ha
marepuje; JIpyre MaTepuj
© pasfMKyje XeMujcke npolece MpUIMKom © XeMujcku npotecH npu
Bojuu otposn JleTeKLmje, naeHTH(UKaLMje U eKOHTaMHHaLMje; JeTeKUMjH, uaeHTHHKAUM]H 1
© HaBe/le TOKCHMETPHYHA CBOjCTBA BOjHUX OTPOBA JIeKOHTAMHHALM]H;
© ONHLIE NPUMEHY CPE/ICTBA M HAUMHE 3aLUTHTE, o TokcnumeTpuuHa cBojcTBa 60jHHX
Kao M HauMH Npyxara npse nomohn orposa. CpejicTBa W HauMH
KOHTAMHHHPAHUM JHLMMA. saurrre. [psa novoh
KOHTAMUHHPAHHM JHLHMA.
Hacraga v Gioky: Hacrasa y Gaoky
o IpUKAKE AHANH3Y OCHOBHHX KAPAKTEPHCTHKA © OCHOBHE KapakTepHCTHKE
TIPOH3BO/IIE Y MHYCTPH]H NOAUMEPa; NPOM3BOJIILE Y HHAYCTPHH
© BPLUK QHAJIU3Y NOCTYIIAKa 100Hjatba XeMUjCKH nosmmepa;
UHCTHX CYICTAHIM; « [TpousBoany nporpavu y
© u3paja npenapara no u3Gopy; MHILyCTPHjH NI0JIMMEpa;
© OTKI1aka y3POKE ONACHOCTH Y TOrOHHUMa 1 © JloGujame XeMHjCKH YHCTHX
Hacrasa y 610Ky naGoparopujama; cyncranuy. Mspazia XeMujcknx
© CIIPOBOZIM MEPE 3aLTHTE Ha Pajly M 3alITHTE npenapara 1o u3oopy;
HKMBOTHE CPE/IMHE. © V3pouy 1 BpCTE ONacHocTH y

ToroHuMa i aGoparopujama y
MHJLYCTPH]H NOJIHMEpa;
o CrnipoBoljerse Mepa 3auTiTe Ha
pajty M 3alITHTE KHBOTHE CPEIMHE;
o [loromcke ananuse npu
NPOHM3BOJILH M TPEPaIH NOMMEPA.

YIOVYTCTBO 3A TUJIAKTHYKO-METOJUYKO OCTBAPUBAILE ITPOI'PAMA
Ha nouerky cBake TeMe yueHHKE yTO3HATH Ca LM/bEBHMA M HCXO/IMMA, MIAHOMPA/Ia M HAYMHHMA OLICHHBAH:A.

Tpeamer ce peanusyje Kpo3 TEOPHjCKY HAacTaBy W BEXOE y yUHOHMIM, CNICUMjAIH30BAHO] YUMOHMLM, XEMHUjCKOj abopaTopHju.
Tprankom ocTBapHBama Nporpava BekGH ofiebetbe ce AeH Ha rpyne 10 15 yuennka. [penopyka y opranusaumju Hactase je aa ce
10 HeJlesbaMa peajiusyje TPouac TEOpHjcKe HacTaBe, OJIHOCHO Tpouac BekOH. [penopyuenn 6poj yacosa o Temama je cieaehu:

« Xewmjcku 3aKonn (6+9 uacosa)
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« CrexvomeTpujcku npopauyHn Ha ocHoBy dopmyna (6+9 uacosa)

o Crpykrypa atoma (3+6 uacosa)

« Xemujcke ese (6+3 uaca)

o Jlucniep3uu cuctemu (6+6 yacosa)

* Knacudukauuja HeopraHckux jeaurera (6+6 uacoa)

© M3pauyHaBarbe Ha OCHOBY je/IHauMHa XeMH]CKHX peakilja (3+3 vaca)
* Xemujcke peakimje (6+3 uaca)

© OKCHJ10-pe/ly KIMOHU TipotiecH (4+3 vaca)

o Metanu (npBa, Apyra u TpuHaecta rpyna Ilepuoanor cuctema enemenara) (9+6 yacopa)
* Bojionuk, Knceonuk, Bosa (3+3 uaca)

o Yerphaecra rpyna IlepuoaHor cuctema enemenara (3+3 vaca)

o [Nernaecra rpyna INepuoanor cuctema enemenara (3+3uaca)
 lllecnaecta rpyna Ilepuoanor cuctema enemenara (3+3 yaca)

* Cenamuaecta rpyna Ilepuoanor cucrema enemenara (3+3 yaca)

o [penazin enemenTh (4+3 vaca)

© VriboBogoHHuM (9+9 yacosa)

« Oprasicka jeunterba ca kiiceonnkom (10+15 uacoa)

« Oprancka jeumerba ca asotoM (3+3 uaca)

« Bojhm otpo (3 uaca)

« Hacrasa y 610Ky (60 yacoa)

[puankom peannsalinje TeMa OCIOHHTH Ce Ha Npe/I3Haba yYeHHKa u3 TexHudka dusnke. [penopyka je 1a ce NpuiIMKoM ocTBapHBaba
nporpama uspabyjy 3ajaum Koju he ce mnpuvemMBaTH y NPAaKTHUHO] HACTABM M CTPYUHMM npeamernma. Mucuctupath Ha
CHCTEMATHUHOCTH M IIPUMEHHN CTEUEHNX 3HaHA Y MPAKCH.

3a camocTanHe BeskOe yueHHKa noTpebHo je MPUNPEMHUTH anapaType W MpoBepy 3Hama yueHunka. [Ipeior Tema caMoCTalHIX BEKOH
je caenehu:

Illemarcku npukas xemujcke saboparopuje;

TTpukas enepreTcKUX HUBOM, MOHMBOM M aTOMCKe opOuTane;
TTpoBepa peakTHBHOCT MeTasa y 0/HOCY Ha theroB nonosaj y ICE;
TlpoBepa cBojcTaBa cycrieHsnja u eMysmja;

Jlobujarbe CONM U UCITUTHBAHE HHXOBUX CBOjCTABA;

TlpoBepa cBojcTBa MarHesnjyma u Kajiiujyma;

TpoBepa cBojcTBa BO/IE KAO MOJIAPHOT pacTBapaya;

TMpukas cBojcTapa Gakpa, cpebpa M UMHKA M IbUXOBE PEAKTHBHOCTH;

BNO U AW —
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9. [IlpoBepa cBOjCTBA a/KaHa, a/KeHa, A/IKMHA 1 apeHa U UXOBE PEaKTHBHOCTH;
10. Tlpukas pasiuke peaykyjyhux u nepeaykyjyhux monocaxapuie:

1. TlpoBepa Tanoxere npoTenHa;
12. Hanpasu KOMIjyTepcKy Npe3eHTaiujy orneia.

M36op metonia i oGnka paja 3a cBaky TeMy ozpehyje HACTABHHK y 3aBHCHOCTH OJ1 HACTABHMX CAlpiKaja, CIOCOGHOCTH | NOTpeda
yueHHKa, MaTepHjaiHuX U ApyruX yciosa. Kopuetutn Bepbanie MeToe (MET0/a YCMEHOT M3faraiba M Aujasiolika MeTo/1a), MeToae
JIeMOHCTpaLMje, TeKCTyanHo-HaycTpaTHHe Meroje. Ilpeanoskenn obnuuu paaa cy (poHTanHu, paja y rpynu, paax y napy,
MHMBHAYQIHHA paj.

YIOYTCTBO 3A ®OPMATHUBHO U CYMATHBHO OLUEILUBAILE YYEHHUKA

V HacTaBu OpHjeHTHCAHOj Ka 0CTH3alby MCXOa MpaTe ce M BPE/HYjy NMPOLCC HacTaBe M yuekwa, nocturiyha yuenuka (npoaykri
yuera) 1 concTBenn paj. HactaBHuk TpeGa KOHTHHYHPAHO Ja NPaTH Hanpejak YueHHKa, Koju Ce OrJie/a y HauMHy Ha KOjH yueHHun
NapTHUMIUPAjy, KAKO MPUKYIUbajy MoJaTKe, KAKO apryMeHTY]y, eBanynpajy, 10KymMeHTyjy uti. Jla 6u BpeaHoBatbe 610 0GjeKTHBHO
1y GYHKUMjH yuersa, TOTPEGHO je YCKIIAIMTH HUBOE HCXOJIa M HAUMHE OLICHHBAHA.

CyMaTHBHO oleHHBakbe je BpeJHoBatbe nocTiriyha yueHnka Ha kpajy cake peaiusoBane teme. CymaTuBHe oLeHe ce 100mjajy u3
KOHTPOJIHHX WM IHCMEHUX Pa/loBa, TECTOBA, YCMEHOT HCTUTHBAA, CAMOCTAIHUX WM IPYIIHHX PAJIoBA yUEeHUKA.

'V popMaTHBHOM Bpe/HOBakby HACTaBHUK W TpeGasio Jia IPOMOBHILE IPYIHH AMjAJIor, 1a KOPHCTH NUTakba J1a G reHepucao nojarke
13 haukux ujieja, anu 1 1a MoMorye passoj haukux uaeja, Aaje yuenuinma nopparse undopmatmje, a nosparse nudopmaimje 106ujese
OJ1 yueHHKa KOPHCTH Ja MPHIArojM Mojyuasaibe, oXpabpyje yueHHke Ja olewyjy KBaauTeT cBOr paja. M3Gop mHcTpymenTa 3a
opmaTHBHO Bpe/IHOBAE 3aBUCH 01 BPCTE aKTHBHOCTH KOja ce Bpe/IHyje.
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Hasus npeavera: TEXHUYKO HPTABE CA MALIMHCKUM EJIEMEHTUMA

1. OCTBAPUBAIbA OBPA30OBHO-BACITUTHOT PAJIA - OBJIMIIUA U TPAJAILE

HACTABA
PA3PEJT Teopujcka Bexte TlpakTiuna Hacrasa y TPAKCA VKVITHO
HactaBa HacTaBa Gr0ky
I 0 66 0 0 0 66

Hanovena: y Tabean je npukasan roantuisi (onjL 4acosa 3a ceakn 06K paza

2. IUWJbEBH YUEIbA:

OcnocobbaBatbe yueHHKa 3a CaMOCTAIHY U3pajly M aHaIM3y TeXHHUKOT LIPTeKa, AeTaba U jeIHOCTABHHjUX MpeMeTa;
o Jla caMocTaiHO M3pajM UPTEXK y Npojekinjama nomohy KOMIjyTepeKkor porpama 3a TEXHHUKO LPTakbe;

o Jla pasnukyje nojieny M KOHCTPYKIMje MAIMHCKUX elemMeHara;

o Bacnurasaie 3a Xymane 1 3/paBe 0/IHOCE NpemMa pajiy, PajiHoj U KMBOTHOj CPEAMHH.

3. HA3UB H TPAJAILE MOJYJIA TIPEJIMETA

Paspen: npBH
Pen6p HA3UB MOJIYJIA Tpajatbe MojyJ1a (4acosu)
1. TeXHHYKO LpTarbe 26
2. M3pajarexumukor uprexa nomohy padyHapa 14
3. MaluMHCKH eJleMeHTH 26
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HA3WB MOJIYJIA

HCXOr

Tlo 3aBpueTky Moaty.ia yueHuk he GutH y cramy na:

TPEINOPYYEHHW CAJIPXKAJ / KIbYUHH
TIOJMOBH CAJIPKAJA

TeXHHUKO LpTabe

© KIaCH(HKYje TeXHHUKE LpTekKe

« 31 (HOPMATE TEXHHUKHX UPTEIKa

o NpHMeJbYje pazvepe U THIOBE JIMHKja Ha
TEXHHUKOM LIPTEKY

© pasBHje 1 KOHCTPYHILIE FEOMETPHCKa Tesla

© ypajw rpadMuKy pajly 3a1aT0j pasMepH,
OpTOroHaHOj MpojeKiMj1

© KOTHpA 3a/1aTH NpeavMeT

* Bpcre TeXHUUKOT LpTexa,

* GopmaTH TEXHHUKOT LpTEkKa

o Pa3vepa TeXHHUKOT LpTEXka;

o Jlesberbe ysku Ha jeIHaKe J1eoBe

o Tunosu nnuja;

o JIeGsbHHa AMHNU], 3Ar1BIHE TEXHHIKOT
uprexa;

© PasBujame 1 KOHCTPYKIIMja Mpeske
FeOMETPH]CKHX Tefa: KOLKa, KBajap,
npH3Ma, TUPaMHA | Kynia;

o Konerpykuuja reometpujckux durypa
(MIPOCTHX H COKEHHX);

© Bpcre npojuumparsa;

* Besa usmehy koce 1 oproronanse
npojekumje;

« [1pojexToBarbe Tauke, 1ykKH H PaBHUX
reOMETPHjCKHX CIIHKA;

o [IpojexToBarbe reOMETPHjCKHX Tea;

© OpTOroHaNHO NPOjEKTOBakbE, NOrEH U
I5UXOB pacropes;

o Kotupaibe;

* Koca npojekumja.

M3paja TexHuukor uprexa nomohy
pauyHapa

© M3PAJIH TEXHUYKH LPTEK Y3 IPUMEHY pauyHapa

© CoyTBepCKH NMaKeT 32 TEXHUUKO LPTakbe

© HapejiGe 3a uprarbe npuMnTHBa;

© Bpere smnmja;

© MOH(HKOBAE OCHOBHHX MPUMHTHBA
(TpuMOBarbe, eKcTeH3Hja, obapare i
3a00:baBarbe HBHLIA 1 Mpeniasa,
roMeparbe, PoTHpare, Konuparbe, ocha
CHMETpHja, 106Hjarbe napanenHux u
KOHUCHTPHYHHX KOHTYPA, MaTpHUHH
pacnopen);

o Paa y criojesiya;
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o llIpadupare;

© W3pana u ymerame 610koBa;

o KoTHpatbe TeXHHUKHX LpTekKa;

o [punpema napameTapa 3a wraMname;

 Mi3pajia TeXHUUKHX LPTEIKA KOHKPETHUX
enemenara, nomohy pauyrapa.

MaliumnHekH eeMeHTH

© KIacH(HKyje MaLIHHCKe elleMeHTe
* o6jachn dyHKIMje MAIIHHCKKMX efeMeHaTa

o [Tojam 1 nojiea MaIIMHCKKX e/leMeHaTa;

« EnieMenTH Hepas/BojuBe Bese;

e« EnievenTy pas/isojuse Bese;

o EneMenTH eniacTuune Bese;

© EJIeMEHTH KpYKHOT KpeTarha;

« EJleMenTH 3a nIpeHoc cHare;

« Esiementy 3a Tpancnopt dayma;

o LllemaTcko NpHKa3MBalbe LeBHe
apuatype;

o AHQ/I3a IeME TEXHOJIOUIKHX IPOLLECa;

« Matepujau 3a HoCTpojetbe Xemijcke
unyctphje.

YIYTCTBO 3A IUJTAKTUYKO-METOJIMUKO OCTBAPUBAILE ITPOT'PAMA

Ha roueTky cBaKor MOjlyJia yueHHKE YIIO3HATH Ca LIM/LEBHMA H HCXO/IHMA HACTABE, OJIHOCHO YUeHa, MIAHOM pajia i HauHHUMA

oleHUBabA.

Ipeamer ce peanusyje Kpo3 BeskGe y yUHOHHIM, CTICLHjaTH30BaHOj yuHOHULI. [IPHIHKOM OCTBapHBatba MporpamMa ojie/berhe ce Aenn

Ha rpyne 210 15 yuenuka.

'V ToKy peanusalivje MOJIyJ1a OCIIOHHTH CE Ha TPE/I3Haa YUCHHKA 3 TEXHUUKOT M MHDOpMaTHKa W MaTeMaTHke. HacTaBiuk npunpema
noTpeGHE eleMENTE 3a BEKOY, IMOHCTPHPA Pl HA PAIHOM MECTY Ha, IPATH Pajl yueHUKa Ha PaJIHOM MECTY H yKasyje Ha rpetike npH
paiy. Paje 3anaTke BE3HBATH 32 KOHKPETHY BEKGY.

Tpuaukom peanmsaumje mojyna TexHHUKo upTame yueHuiy Tpeba 1a ypaje ABa NPojeKTHa 3a1aTaKa:
1. Pa3Buje 1 KOHCTPYHIIE TeOMETPHjCKa TeJla (HIP. KOHCTPYKLMja MPEKe FeOMETPHjCKUX Tesla: KOLIka, KBajap, NpH3Ma, upaMuia 1

Kyna).

2. W3pania rpadpuuKor pajly 3aatoj pasmMepH, OpTOroHaiHoj NpojeKunjn (HNp. u3paja u ymerare 6J10koBa).
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[punnkom peanusaimje Moaysia MauIHHCKH eJIeMEHTH Y4YeHHUIH Tpeba a ypajie IBa NPOjeKTHA 3a1aTaKa:
1. Mojiesinpatbe jeIHOr HeCTaHAap/IHOT MALIMHCKOT e/leMeHTa (HIIp. OJUIHBKA).
2. Mozienmparbe 3a1aTor anara ckJiona 3a 061jarbe 0UIMBKA KOjH Capki: BUjKe, KyRHIITe, POTALIMOHM MALIMHCKH €IEMEHT, W1
HEKH JIPYTH MalIMHCKH CTaHJAP/HN WM HECTAHAP/IHH €/IEMENT.

V' OKBHpY NpPOjEKTHUX 3ajaTaka NOTPEGHO je reHepucaTH M TEXHWUKY JIOKYMEHTalljy (CKJIONMHM LPTEXK M Gap jenan pajMoHHuKH
HpTeK).

M36op metozia u 061MKka pajia 3a cBakM MO opeljyje HacTaBHUK y 3aBUCHOCTH O] HACTABHHX Cajipikaja, criocoGHOCTH U noTpeda
yueHHKa, MaTepHjaiHiX U ApYruX yciosa. Kopuctuti BepGanie MeToe (MET0a YCMEHOr U3faramba W Anjanolika MeToa), MeToae
JIeMOHCTpALMje, TEKCTYaHO-HIYCTPATHBHE METOIe, METO/Ie NMPOjeKTHHX 3aaataka. [peanoskenn obanum paja cy GppoHTaIHH, paa y
TPYyIH, pajy napy, HHAHBH/YaIHH Pajl.

VKoIHKO ce Mporpam peasnsyje no AyaaHoM Mojexy noTpeGHO je Aa WKoa M N0C10/aBall AeTa/bHO HCTLIAHNPajy H YTBPAE MECTO
M HauMH peanusauuje MCXola, M yHecy WX y MulaH peanusauuje yuemwa kpo3 paa. Ilpenopyka je fa ce yuere Kpo3 paa peanusyje
NIPHMEHOM CaBpeMeHe patyHapeKe onpeme i 0aroBapajyhux KownjyTepckux nporpama.

YIOYTCTBO 3A ®OPMATUBHO U CYMATUBHO OUEBLUBAIE YUEHUKA

Y HacTaBH OPHjEHTHCAHO] Ka JI0CTH3arby HCXOZIa MPATE C¢ M BPEHY]y NPOLCCHA CTaBe H yueka, nocTHryha yuennka (poayKTH
yueHa) H CONCTReHH paj. HacTaBHHK TpeGa KOHTHHYHPAHO Ja paTh HANIPEAAK YUCHHKE, KOjH CE OrICIa y HAUHHY HA KOJH YUEHMIH
NapTULMIMPA]Y, KaKo NPUKYIbajy NOaTKe, Kako apryMeHTYjy, eBalynpajy, J0KyMeHTyjy T, Jla Gu BpeiHOBakbe GUII0 0GjeKTHBHO
1y QyHKUMjHyueHa, MOTPEGHO je YCK/Ia/IMTH HHBOE HCXO/1a M HAYMHE OLICHHBAIbA.

CymaTHBHO ouerbHBakbe je BpeaHoBame nocturkyha yuennka na kpajy csake peannsosane Teme. Cymarnshe orene ce 100ujajy u3
KOHTPOJIHHX WM IHCMEHUX PajloBa, TECTOBA, YCMEHOT HCTMTHBAMA, CAMOCTATHUX MM TPYIIHHX PAjioBa yueHUKa.

V (opmaTHBHOM BpeIHOBAkY HACTABHHK GU Tpebaso 1a MPOMOBHILE FPYTHH JHjaslOT, J1a KOPHCTH MUTakba /1a 1 reHepyucao nojarke
13 hauknx ujeja, ann U 1a NoMorHe passoj haukux nieja, a je yueHuma nosparie nHpopmaije, a noepartHe MHGopMatje 1o0njere
0/l yYeHHKa KOPUCTH Ja MPUIArojy nojyuyaparme, oxpadpyje yyeHnke ja oleryjy Ksanurter cor paaa. M3bop uHcrpymenta 3a
(opmaTHBHO BpeHOBALE 3aBUCH O/ BPCTE aKTHBHOCTH KOja ce Bpe/IHyje.

H360p nucTpymenTa 3a opMaTHBHO BpeIHOBakE 3aBHCH OJ1 BPCTE aKTHBHOCTH Koja ce Bpe/inyje. Kaza je y nutaiby u3paja npojektHor
3a1aTka MOXKe ce MPUMEHHTH LueK NMcTa” y KOjoj Cy npuKasaHu HMBOM nocturhyha yuenuka ca nokasare/bMMa WCMYHEHOCTH, a
HacTaBHMK Tpeba Ja 03HauM NoKasaTesb KOjH 0roBapa roHaiiamwy yueHnKa.

'YKOIHKO ce nporpam peasinsyje 1o AyarHoM Mojely HACTABHUK/WHCTPYKTOP MPOBEpasa J1a Jiu je MocjioaBaiiu 3BPIIHO NPOLEHy
PH3KKa HA PaJIHOM MECTY Ha KOMe pajie MJIaju 1 /1a Jii je H3Be0 YBOJHY 00yKy Miaaux o 6e30e/1HOCTH 1 3/1paBiby Ha pajy.
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Hasus npeavera:

Foanubn Gponj yacosa:
Paspen:

[1smeBH yuerba:

TEXHHYKA ®U3UKA

Teopuja: 66 Bekbe: 0 npaktuuHa Hactaa: 0 60k Hactasa: 0

npea

— PazBHjarbe (hyHKUHMOHANHE MCMEHOCTH - IPHPO/IHO-HAYUHE W TEXHHUKE;
— CTHuame 3Hama 0 OCHOBHMM (H3MUKHM MojaBama 3HauajHUM 3a CTPYKY H PasyMeBarbe OCHOBHHX

(u3MUKNX 3aKOHA;

— PasBHjarbe JOTMUKOT M aNcTPaKTHOT MULILEHA M KPHTHUKOT CTaBa y MULLLEIbY;
— PasBHjarbe CBECTH 0 3HAUAjy EKCNEPUMEHTA NPH YTIO3HaBAILY, Pa3yMeBaiby U MPOBEPaBatby

(M3MUKHMX 3aKOHHTOCTH;

~ Cruuare cnocoBHOCTH 3a youaBarbe, (opMyJIHCaIbe W PelliaBate jeAHOCTABHH{HX NpoBema;
— Cxsaraibe 3Hauaja U3MKE 32 TEXHHKY U IPUPO/IHE HAYKe:

— Pa3sujarbe CIOCOGHOCTH 1 BELITHHA 32 PUMEHY 3HAIbA 13 DU3KKE Y CTPYLH;

— Cruuarbe 3Hamba 0 NPUPOAHMM PECYPCHMA, HHXOBOj OFPAHHYEHOCTH H OAPKHBOM KopHiherby;
— PasBujare NpaBHIHOT 01HOCA yUEHHKA NPEMa 3aLITHTH, 0GHOBH U yHanpeherby KnBoTHe

cpeaunte;

— CTuLame OCHOBHHX Ca3HAA O NPOLECHMA U NIPOM3BOMMA PA3TUUUTHX TEXHONIOTHja;

— Pa3Bujare pajiHuX HABMKA M OJIFOBOPHOCTH.

TEMA

Hcxoau
ITo 3aBpuieTky Teme yuenuk he GuTH y cramby jaa:

MPEINOPYYEHHW CAJIPXKAIH /
KJbYYHHU [TIOJMOBH CAJIPIKAJA

Yeony dusuxy

© objacku 3Hauaj Pu3nKe Kao (yHIaMEHTAIIHE HayKe 1
IEHY BE3y Ca NPUPOIHUM U TEXHUUKHM HayKama

© HaBe/le OCHOBHE (PU3MUKE BENHUMHE H HHXOBE MEpHE
jenmnmLe M 0Gjachy Kako ce 100ujajy jeantnue
M3BEICHNUX (U3MUKHMX BETHYMHA

© pasMKyje ckanapHe W BEKTOPCKE BEHUHHE

o Ousuka — GyHIaMeHTaIHa IPUPOIHA
HayKa

* Ou3HUKe BETHUUHE U HUXOBE
Jennunue

o CkanapHe 1 BEKTOpPCKe BeTHUHHE

Kunemaruka

o euHHLIE I0jMOBE pediepenTHi cHeTem, MyTarba,
npelienn nyT, Marepujaina Tauka

o pasKyje 1 KopHCTH MOjMOBE Gp3HHe 1 yOp3ama

o pasAKyje paBHOMEPHO H PABHOMEPHO Yop3aHo
NIPABOARHHICKO KpeTaibe i IpHMerbyje 3aKone

_ KpeTasa y jeiHOCTaBHHjuM npuveph

* Pedpepenthn crcrem
o [Tonena kperama
Cpejirba M TpeHyTHA
Gpsuna
© PABHOMEPHO 1IPABOJMHU]CKO KpETatbe
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© u3Bejle 1abopaTopujcKy BekOY, NPaBUIHO
Ge3beHo pyKyje HaCTaBHHM CPE/ICTBUMA, H3BPLIN
noTpeGHe MpopauyHe W H3pauyHa rpeike npu
Meperby

o Yop3aie. PaBHoMepHO npoMesbHBO
NPaBONHHHICKO KpeTathe

Jlunamuka

© pasiHKyje NojMOBe Mace, CHIle i MMITyJica

oBjacHu cuia Kao y3pok aedopmaruije Tena u

pasiukyje pasiuuute Bpete aeopmanmja

OnuLIe YJIOTy eacTHUHE Chle pH ehopMalnjn Tea

opmyse 1 npiversyje HyTHoBe 3aKoHe

pasiuKyje Macy ojl TeXMHe Tena

onue yNIOTy CHIIE TpeHwa

pasiuKyje NojMoBe pajia, eHEpruje U CHare M HUXOBY

mehycobHy Besy

© OMHLIIE 3aKOH O/IpJKaba MeXaHHUKe eHepruje u
HErOBY MPUMEHY MPH PELLaBaby jeAHOCTABHUX
npobiema

© 00jacHH MPUMEHY 3aKOHA IMHAMUKE Y TEXHULH

© HaBe/le 0COOMHE rPaBUTALIMOHE CHIIE M HEH YTHLLA] Ha
KpeTarbe Tena

o u3Bejie J1abopaTopujcky BekOy, NpaBUIHO
6e30e/1HO pyKyje HACTABHUM CPeICTBAMA, H3BPLIK
noTpebHe npopadyHe 1 u3padyHa
rpeLiKe npu Mepery

o OCHOBHE IMHAMMUKE BE/IMUMHE: Maca,
CcHIa 1 UMNyIIC

* Bpcre zedopmanj
HcTe3athe, Top3uja

o Tpau HhyTHOB 3aKoH — 3aKoH HHEpUHje

o JIpyru by THOB 3aKOH — OCHOBHH 3aKOH
JIMHAMHKe

© Tpehu HyTHOB 3aKOH — 3aKOH aKuuje u
peakumje

© ['paButaimona cuia

© Texuna Tena

o Enactuuna cuna

o Cuna Tpera

o Paj, cHara, MexaHH4Ka eHeprija

© 3aKoH 0/1pIKalba MeXaHHUKe eHepruje

aBujarbe,

KpyskHo 1 poTaimoo
KpeTaibe

© leUHULIE LEHTPHIIETANHO yOp3akhe

© pasjnKyje 1ojMoBe NepHo/L M PPeKBEHLIMja, yraoHa
OGp3uHa 1 yraoHo yop3atbe

© CXBATH LIEHTPHNETANHY W LEHTPHAYraHy cuy,
MOMEHT CHJIE, MOMEHT MHEpLIMje H MOMEHT HMysica
¥ HaBeJie HeKe jeIHOCTaBHe MpHMepe HHXOoBe
npuvere

o Llenrpuneranto yopsare

o Yraona Gp3uHa 1 yraoHo yop3are

o Llentpuneranta u LeHTpUpyraiHa
cuna

© MOMEHT cuiie, MOMEHT UMMyJca 1
MOMEHT HHepuuje

TepmomHamitka

o pasKyje N0jMOBe yHyTpatliba eHeprija
KONIMUMHA TOMIOTE

© JiepuHHILIE TEPMOAHHAMUYKE PUHLATIE

o oBjachu nojant KoedujenTa KopucHor aejcTsa

« ViiyTpaiitsa eneprija 1 Toniora
o 1 u 11 npunuwn Tepmoannamike
* Koduuujent kopuchor aejcrsa
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EneKkTpuuHo u MartetHo
nosbe

YIYTCTBO 3A JTUJAKTHYKO-METOJIHYKO OCTBAPUBAILE ITPOTPAMA

© 00jacHH Mojam HaeneKTpucara i HauuHe
HaeNeKTpHCaBakba Tea

© oGjacku Ky10H0B 3aKkoH

© ONHIIIE KAKO HACTaje jeIHOCMEpHa CTpyja U BeuunHe
Kojuma ce onucyje

 OMHIIIE OCOGMHE MATHETHOT N0Jba CTAHHX MarkeTa u
MarHeTHOT 110Jba ECKTPHUHE CTpYje

© pasInKyje nojam MarHeTHor giykca, nojasy
€JIeKTPOMArHeTHe HH/YKLUjE U HeHY NPUMEHyY

© OMHLIE CBOjCTBA HAM3MEHHYHE CTPYje M MeTole
3aCTHTE OJ1 CTPY]HOT yJapa

© u3Besie 1aGOPATOPHCKY BEXGY, NPaBHIHO H
6e30€e/1HO pyKyje HaCTABHUM CPEACTBIMA, H3BPLIH
noTpeBHe npopatyHe H H3PatyHa rpelmKe npi
Mepery

o Haenekrpucasarbe Tena.
Kynonos 3akon

© JeHOCMepHa eneKTpHYHa CTpyja.
OwmoB 3akoH

* MareTHo nosse.
MarHeTha MHYKUHja M MarHeTHH
dayke

o EjlekTpoMarteTHa MHyKumja U HeHa

npumena
 Hausmennuna crpyja. Eexrusne
BPEHOCTH CTPYje W HATOHa.

Ha roueTky cBake TemMe yueHHKe YTO3HaTH Ca LM/bEBHMA H HCXOIMMA, TLIAHOMPA/Ia H HAUMHHMA OLICHHBAHA.
Tlpeamer ce peasiusyje Kpo3 TEOPHjCKY HACTABY y YYHOHMLIM M CrELMjain30BaHOj yuHOHULM. [IpuinkoM ocTBapuBama nporpama
ojiesberbe ce He aenu. Tlpenopyka y opraHusalmjy HacTaBe je 1o Hejesbama peausyje aBouac Teopujcke Hactase. [penopyueny 6poj

yacoBa 1o Temama je cieznehn:
Veony dusuxy (2)
Kunemaruka (12)
Jlunamuka (16)

Tepmoaunnamuka (8)

Kpy:xHo u porauuono kperarse (10)

Enexrpuuno u marnerHo nosse (18)

Tpuamkom peannsaumje TemMa OCIOHHTH Ce Ha NPEA3Hatba yueHnKa u3 xemuje. [lpenopyka je 1a ce NpHIHKOM OCTBApHBAH:a NPorpaMa
uspabyjy 3ajaum Koju he ce NPUMERMBATH Y NPAKTHUHO] HACTABM M CTPYYHHM NpeaMeTHMa. MHCHCTHPATH Ha CHCTEMAaTHYHOCTH H
TIPHMEHH CTEYEHHX 3Hakba Y MpakcH. MIHCHCTHPATH Ha CHCTEMATHUYHOCTH H PUMEHH CTEUEHNX 3HaHba y NPaKcH.

3a cavocTasiie BexGe yueHHKa oTpeGHO je NPUIPEMUTH anapatype 1 NpoBepy 3Hara yueHumka. [Ipejuior Tema caviocTalHuX BekOH

je caenehu:

1. Tlpoepa KMHEMaTHYKHX 3aKOHa MPABOIMHH]CKOT KpeTatha nomolly KonIia, IMHaMOMETpa  Terosa.
2. IlpoBepa 3aK0Ha PaBHOMEPHOT M PABHOMEPHO yGp3aHor KpeTarba nomolly ATBY/10Be MauinHe.
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3. Mepeme cuite nomohy sunamomerpa.

4. Ilposepa apyror byTHoBor 3akoHa nomohy KoJiuiia, MHAMOMETPA U TErosa.
5. JlemoncTpallja poTaloHor kpetarba nomohy O6epGekoBor Touka.

6. JleMOHCTpalIMja pasiMuMTHX MeXaHH3ama NpeHoca TomnJIoTe.

7. JleMoHCTpalIMja NoCTymaKa 3a HaeJleKTpHcaBaibe Tesa.

8. Ussoheme Epcresiosor ornea.

9. JlemoHCTpalMja e1eKTpOMArHeTHe HAyKIuje.

10. TIpoBepa OMOBOT 3aKOHa 3a KOIIO jeIHOCMEpHE CTpYje.

M36op meroaa 1 obinka paja 3a cBaky TeMy oapehyje HACTABHMK Yy 3aBUCHOCTH OJl HACTABHMX Cajpikaja, CIOCOGHOCTH M noTpeba
yueHHKa, MaTepHjaiHiX K ApYruX yciosa. KopueTuti BepGanie MeToe (MET0a YCMEHOr 3nararmba W AHjaiolika MeToa), MeToe
JIeMOHCTpALMje, TEKCTyanHo-HaycTpaTHBHe Metoje. [lpeanoskenn obnuuu pajaa cy (poHTanHW, paja y rpynu, paax y napy,
MHAMBHAYaIHH paj.

YIOYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OUEBLUBAILE YUEHUKA

V HacTaBu OPHjEHTHCAHO] Ka J0CTH3alby MCXOJa MpaTe ce M BPE/HYjy NMpOLEC HacTaBe M yuerwa, nocturiyha yuenuka (npoaykri
yuera) u concTseHu pajt. HacTaBHuK TpeGa KOHTHHYMPAHO J1a NPaTH HANPE/IAK YUeHHUKA, KOjH CE OIJIe/ia y HAUMHY Ha KOjH yUeHHUM
NapTHLMINPA]y, KaKO MPUKYIUbajy T0aTKe, Kako apryMeHTyjy, eBanyupajy, 10KyMeHtyjy ura. Jla Gu BpeaHoBatbe G110 0GjeKTHBHO
1y GyHKUMH yuera, TOTPEGHO je YCKIIAIMTH HUBOE HCXO/Ia M HAYMHE OLICHHBAHA.

CymaTHBHO oleHBakbe je BpeJHOBake nocTurkyha yuennka Ha kpajy cBake peannsosane Teme. CymartiBHe oneHe ce 100mjajy u3
KOHTPOJIHHX WM THCMEHHX PajloBa, TECTOBA, yCMEHOT HCTMTHBAA, CAMOCTAHUX WM TPYTIHHX PajioBa yueHHKa.

V (opmaTHBHOM Bpe/IHOBAkY HACTABHHK GU Tpebaso 1a MPOMOBHILE FPYTHH JHjaslOT, /1a KOPHCTH MUTakba 1a 1 reHepyucao nojarke
3 haukux ujieja, anu 1 1a noMorue passoj haukmx uaeja, Aaje yuenuimma nopparse undopmariije, a nosparne nudopmanmje 106ujere
O]l yueHHKa KOPHCTH JIa MPUIAroJy MojlyuaBare, oXpadpyje yueHHuke Ja olemyjy KBaiuteT cBor paaa. Msbop mHcTpymenTa 3a
opmaTHBHO BpeIHOBAILE 3aBUCH O/ BPCTE aKTHBHOCTH KOja ce Bpe/IHyje.
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Hasus npeavera:

Conmuiibh dona yacosa:
Paspen:

Llnsbesn yuema:

TEXHOJIOTHJA ITPOU3BOJIA Ol INIACTHYHHUX MACA

Teopuja: 66 BewkGe: 33

apyra

~ Cruuame 3HaMma 0 XeMH3MHMA 0pa3oBarba NoTHMEPa;
~ CrpyKType u CBOjcTBa MOAMMEpa;

npakTHyHa HacTasa: 0

G110k Hactasa: 0

~  Cruuarbe 3Haba 0 BpCTama, CBOjCTBMMA, MOCTYNIMMa 100Hjamba 1 ynorpede aepupara

TPHPOZIHKX MONTUMEPa;

Cruuarse 3Hama 0 1001jarby MPOM3BO/IA MOTUMEPH3ALIM]OM, TIONUKOHICH3ALIMjOM.

TEMA

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

TPEINOPYYEHHW CAJIPXKAIH /
KJbYYHHU [TOJMOBH CAJIPIKAJA

Makpomonekyin u
nonuMepH

Teopuja:
© Jleunmie Mojav MakpoMosieKyJia U nojiumepa

© 0Bjachy nojieste nouMepa npema nopekiy,
XEMHJCKOM CacTaBy, XeMHJCKHM peakiiijama 3a
Jo6Hjatbe, CTPYKTYPH H MoHAlIay NPHIMKOM

Teopuja
* Makpomornexynn

o [Tonumepn
« MoHoMepa u peakTanTH
o [Mozena nonuvepa

npumene o Peakimje oGpasoBarba noaumepa
# 0GjacHu HacTajame NnoJanumMepa
Bewoe: Bewxoe:

® O/Ipe/In CajipyKaj BiIare y MOHOMEpY

® 0/lpe/n cTeneH HesacuheHoCTH MoHOMepa

© 0/Ipe/in KHCeNocT (C1060/1He METAKPHITHE KUCEHHE
Y MOHOMEPY METHJIECTPY METaKpHIIHE KHCEHHE)

® UCTTHTA XeMHjCKa W MEXaHHYKa CBOJCTBA MOMMEpa

© O/Ipe/u CTENeH MoINMEpH3aLIije y NoauMepuma

© 0/Ipe/IM MOJIEKYJICKE Mace NoJiMMepa OCMOMETPHCKH
¥ NIPEKO BUCKO3HOCTH NOJMMEPA

© M3BPIIH (PPAKIMOHKCAILE MIOMMEPA PACTBAPAIHEM H
TANOKEHEM

© OZIpe/I CBETJIOCHY MPOITYCT/LHBOCT NOAUMEPA

© ICTIMTA MeXaHU4Ka CBOJCTBA MojuMepa

® MCTIUTA TOMIOTHE NOCTOJAHOCTH NOJANMEpa

o Cajipicaj Br1are y nosumepy

 Crenen HesacuheHOCTH MOHOMEpa

* Kucenocr

© Xemujcka M MeXaHHKa CBOjCTBA
noauvepa

o Crenen noanvepmsaije

* OnpehjuBabe MoneKkyncke Mace
nonuvepa

* dpakuHoHKcate noMmepa
PacTBapaeM H TAN0KEHEM

o CBeT/10CHa MPOIYCTILHBOCT MOJMMEpa

e MexaHuuka cBOjCTBa NojanMepa

o TonioTHa MOCTOjaHOCT MouMepa
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CMHTETHUKH NONUMEPH

Teopuja:
© HaBe/Ie BPCTE CHTETHUKHX MOJIMMEPA H HHXOBA

cBOjCTBA

© ofjacHu noctynke 106Hjarma CHHTETHYKNX
nonnvepa

© OMHIIE MOCTYMAK CHHTE3E NMOTHMEpa
TN0OIMMEPH3aLMjOM

© 0GjacHH TOK peakLmje NojIMvMepH3aLmje npeko
€1060IHMX pajMKana, jOHCKY NMOJTUMEpH3aLijy u
KOMOJMMEPH3aLHjy,

© ONULLIE PACT AKTHBHOI MOJIEKYJIa IIPH CHHTE3H

© 0GjacHH MOTMMEpH3ALIH]y Y MACH, Y PACTBOPY, ¥
eMyJI3HjH H CYCTIeH3HjH

o neunmnme Gybpere

© 0bjacHu 3Hauaj M0jMOBA KPUCTATHUHOCT H
amopHOCT noumepa

© JlehunHIIe NIACTHYHO U ACTHYHO NOHAIIAME

© HaBe/ie CBOJCTBA MOJIMMEpA Y PacTBOPY M y UBPCTOM
cTamy

© ieunnie pacTBOPSLMBOCT Y PaCTBOPHMA

© pazyme KOMoIuMepH3auujy

o Hanesie Koju cy daTope Koju yTuuy Ha cactan
KonoMepa

© objacHu noMaanLmjy

© ledunnie peakimje noanaauimje

© HaBe/Ie MPOU3BO/IE NONHAAMLIHjE

© pasyme CHHTE3y MoJuMepa MoJNKOH/ACH3aLH]jOM

© HaBe/Ie OCHOBHE peakTanTe, (hyHKLHOHANIHE Tpyre i
yuxumnonansoct

© OMnHIle HauUnHE 00pa3oBatba JIMHEAPHHX U
YMPEKEHHX NPOM3BOA

© HaBe/Ie peaKuuje NPH MOJTHKOH/CH3aLH]H,
0Gpa3soBatby N0JAHECTEpa U NOIMAMMAA

© HaBeJIe yCJI0BE PeaKiiMje NpH KOHACH3aLMjH,
00pa3soBathy N0IHECTAPA U NONHAMMAA

Teopu;
© CHHTETHYKH NOTUMEPH

o [Toaumepusaumja

o« dase nonumepmsaunja

o Munmjaumja

o [ponarauuja

o Tepmunaimja

© uuumjatopu

© Muaycrpujeku noctynuu
nosMMepH3aLMja

o PeoJiolike KapakTepHCTHKE N0HMEpa

o TepmoniacT 1 ayponiacti

 Kononnvepn

o Bpere Konoanvepa

o [losmanuuja

o [Tomkonensosare

© DYHKIMOHATHOCT MOHOMEpA Tj.
peakTanata

o OyHKUMOHAHE Tpye

o JluHeapHu nojuMepH.

o Pasrpanaty nonnmepu

© VMpEKSHH N0THMEpH
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Bembe:
© 106Hjarbe NoAMCTHPEHA NMOCTYKOM MoJMMepH3alije
y Macu (1IeMaTcK1 npukas)
© 10GHjaibe NosHena NoCcTyNKoM NoJiuMepH3alitje y
MacH (1emMaTcKu npukas)
© 106Hjare MOAMBHHIT XJIOPH/IA MIOCTYIIKOM
noIMMepH3alIMje y cycnensujn ( emMarckH npukas)

Bewbe:

© Jlo6ujatbe noaueTeHa u NoJaunponeHa
TOCTYNKOM MOAHMEpH3aLKje y rachoj
hasu (memarcky npukaz)

© JloGujarbe nosueHa nocTynkom
noMMepH3alje y MacH (LemMarcki
npukas)

o JloGujatbe NOMBHHII XI0pHaa
MOCTYNKOM NOJIMMEpH3aLuje y
CyCIIeH3HjH (IeMaTCKM NpHKaz)

JlepuBaTH NpHpOAHKX
nonumepa

Teopuj
© leunnIe HUTPATHY UETYI03Y, aUeTaTHY LEeyI03y

 BUCKO3Y

Teopu;
o Hutparna uenynosa

* Auerarna uenysosa

© HaBe/le CBOJCTBA HUTPATHE LIENyJI03¢, alleTaTHe * Buckosza
uenynose v BUCKo3e o lananur
© o0jachu HauuHe 100Mjarba U MPUMEHY HUTpaTHE
LeJTyI03€ M aleTaTHE ey I03e, BUCKO3e
o ieMHHMILIE rANANNUT - CBOjCTBA, 100Hjakbe H NPUMEH
Bembe: Bewbe:

© O/Ipe/I CTETIeH ALETHIIOBAILA ALETATHE LEJTy I03e

© M3PAJIH WMy TEXHOJIOLIKOT NOCTY KA 100H]arba
CHHTETHUKHX BJlaKaHa Ha Gash auetaTHe Lesy.ose 1
BHCKO3€

© M3PAJIH WMy TEXHOJIOLIKOT MOCTY KA 100H]arba
uesoana o/l BUCKO3€ MOCTYNKOM Basbatba

o OnipehuBaibe cTenena aueTHIOBaba
auerarue uenysose

o TexHo01IKN NOCTYyNaK 100Hjarba
CHHTETHUKHX BJlakaHa Ha Gasn
aueTaTHE e3¢ H BHCKO3e

© TexHOJIOWKH NoCTyNaK 100Hjatba
uesioana o1 BUCKO3€ MoCTY KoM
BasbaHA

Tpon3Boam nosnmepusaumje,
KomnoJiumepu3aiiuje,
nosmazMumje n
noMKoHeH3alMje

Teopuja:
© 0GjacHu HauuH 100Mjaba:

noaneTeHa 1 Kononuvepa,
TOMIpOIIeHa H KONIOINMEpa,
TOMCTHPEHA H KONIONINMEpa,
TNOJAMBHHHIXAOPH/A H KOMOZHMEpa,
noAMBHHMALETATS,
TOAMBHHHAAIKOXONTA,

Teopu;
o [Tonueren 1 kononumep

o [ToaucTupen u Kononumepu

« Monunporien 1 kononHMepn

o TTOAMBHHHAXIOPHA H KOTIOAUMEPH
o [TosusunMnauerar

o [TosmerHMAaNKOXO

o Mosmakpunari
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- MoMAKpHIATA W
- noaMmeTakpHaTa

© OMHIIC CBOJCTBA W MPHMEHY NPOU3BOAA: MOHETEH
H KOMOAIMMEpa, TOMIponeHa  Konoaumepa,
TOIMCTHPEHA H KOMIOIMMEPA, NOIHBHHHIXIOPH/A H
KOTOJIMMEpa, NOIMBHHAIALETATA, NOHAKPHATA H
TOMBHHHATKOX01A, NIOIMMETaKpHIaTa

® ofjacHn HaunH 100Mjarba:
- nosMypeTana,
- eHondopmanaexHaHUX cMoa,
- KapOaMHIHUX CMOIa,
- MEIAMHHCKHX CMOJIa H
- enoKcH cMoste

© HaBe/Ie CBOjCTBA U NPUMEHY: MOJIMYPETAHCKUX,
(enondopmanexuanmx, kapGaMuaHnx,
MEJIAMUHCKHX 1 eNIOKCH CMOIA

o [onumerakpunari
o [Monnyperanu

® Ankuane cmone

* KapGamujne cmone
* Menamutcke cmose
o Enokeu cmone

Bembe:

© NpaTH W KOHTPOIHLIE NpoLiece 100Mjarba Mpon3Boa
NoTMMEpH3aLHjoM

© NpaTi W KOHTPOIIHLIE NpoLiece 100Mjarba NponsBoa
KOTOIHMEpH3aLIHjoM

© NpaTH W KOHTPOIMLIE NpoLiece 100Mjarba Mpon3Boa
noJMa M LHjOM

© NpaTi W KOHTPOIIHLIE NpoLiece 100Mjarba NponsBoa
TI0JIMKOH/IEH3ALUjOM

Bewbe:
ellonumepusaunja

o Kononnmepusaimja
e loaunaanunja

e lloaukoniensaunja
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[Tomohe cupoBuHe (aUTHBH)
3a J100Mjatbe MPOU3BO/A O/
IIaCTHUHKX Maca

© ledunmie nojav oMeKInBaya

© HaBe/le BPCTE OMeKIIMBaya

© ONHULIE JIENI0BAE OMEKIINBAYA

© iepunmiie craGuiusarope

© HaBe/ie BpeTe cTaGuanzaTopa

© onuLue JieNoBare cTabuaH3aTopa

© lepMHHILIE CPEAICTBA NPOTHB CTaperha

© OMHILIE JIENIOBAME CPE/CTABA NIPOTHB CTapersa
© HaBe/ie BPCTE CPEICTaBa POTHB CTAPeHa
« 0Gjachu nojam Goje u nHrMeHTa

* HaBejie HaunH ynotpebe Goje

© HaBejie BpeTe Goja

© iepunmIe nyHuIa

o Hasesie Bpete, 06K U punohy nyHuna

o OmexunBaun

o Knacupukaimja omekimpaya

o V0ra omexunBaya

o Crabunuzaropn

eBpcTe crabunnszatopa u HHUXO0Ba yjiora
«CpejicTBa NPOTHB CTaperba

eboje

«Bpcre Goja 1 ynotpeta

ellynnna

*Mexanusam JiefoBaiba M BpCTe NyHHIa
ellpouecha cpeacrsa

« MomduKatop Kkinasocti

Bembe:
© NPUNIPEMH OMEKIIMBaye, CTabuIu3aTope, CpecTBa
NPOTUB CTapersa, 60je, MUrMeHTe 1 NyHuna
© 0/IMepH NOTPeBHY KOJIMUMHY 3a NOCTYNAK

Bewbe:
© OmeKiumnBaum
o Crabunnzatopn
o Cpe/icTBa NPOTHB CTapeHha

Tpepaja nonumepHux
marepujana

3aMellaBarha cacTojaka y MUKcepy: o [TurmenT
- OMeKIlnBaya o [ynuna
- crabusmusaTopa
- Cpe/ICTaBa NIPOTHB CTaperba
- 0oja u nurmeHara
- nyHuna
- MOM(HKATOPA KUNABOCTH

© CacTaBH peLenprypy 3a NPOU3BOJ O/l IIACTHYHE
Mace Ha OCHOBY OTPEGHE KOIMUHHE HABEACHOT
cactaa

© NIpe3eHTYje pUMEp YTHLIaja CBAKOT O/ a/IMTHBA KOjU
YJIa3H y CaCTaB PELENType Ha CBOjCTBA FOTOBOT
npousBosa

Teopuija: Teopu;

© HaBe/Ie OCHOBE TEOPHje Npepaje NOTHMEPHHX
MaTepHjana y rotoe nponssojie
® HaBeJle NOCTyTKe npepase

o [pepana nonumepa y niactuune mace
o Tloctynum npepajne noaMMepHHX
Marepujana ( eKCTpyanpare,
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© HaBe/le BPCTE MIACTHUHNX Maca
© ONHIIE CBOjCTBA MIACTHYHUX Maca

TepMopopMUpabE H HH]EKLIMOHO
npecoBame)

© CBOjCTBA MACTHUHUX Maca

o Bpcre niactiunux vaca

Bewoe:
© IPUIIPEMH NIACTHYHE Mace 3a UCTIMTHBAIbE
cBojcTaBa
® OJIpe/Iv CBOjCTBA MIACTHUHNX Maca

Bembe:

o VlcnHTHBarse CBOCTABA MIACTHUHNX
Mmaca
o [pHnpema naacTHuHuX Maca

« npoussesie puam o LDPE (Tosueren Hucke
rycTHHE)

© NIPOM3BE/Ie LEBH, LIpeBa U npopuie

« nponsseze PET (noaeren) (e (nijeximono
JlyBaibe)

YIOYTCTBO 3A TUJAKTHYKO-METOJIUYKO OCTBAPHBAILE IIPOT'PAMA
Ha rouerky cBake TemMe yueHHKe YIO3HaTH Ca LMJ/bEBHMA H HCXOIMMA, TLIAHOM Pajia i HAUMHHMA OLeHHBAA.
TpeaveT ce peanmsyje Kpos TeOPHicKy HACTaBy M BEKGE y YUHOHHIM, CTIELMjaTH3OBAHO] YUHOHHI M XEMHJCKoj TaGopaTopHju.
[Mpuankom ocTBapuBatba nporpama BeskOH 0/1e/betbe ce jeiu Ha rpyne 10 15 yuennka. [Ipenopyka y opranusaiumju Hactase je aa ce
110 HeJle/bama peaiuyje ABOUAC TEOPHCKe HACTABE, OAHOCHO HAM3MEHUUHO ABOUAC BexOH. [Iperopyuenn Gpoj Yacosa 1o Temama je
caenehu:

« Makpomoseky i 1 noumepu (2+1 uac)

« Cunrernuku noauvepu (20410 uacosa)

© JlepuBati npupounx nosnumepa (8+4 uaca)

o [Ipon3Bou nosMmepu3aLje, KONoanMepHsamje, noanaanumje u noaukoHaensauuje (16+8 yacosa)

« Iomohe cupoBuHe 3a 106Hjare NPOH3BOAA OA NiacTHUKMX Maca (10+5 uacosa)

o [pepasa nosmmepa y riactuune mace (10+5 yacosa)

[puankoM peanusaiije TeMa OCJIOHMTH CE Ha Mpeji3Haba yueHHKa U3 Xemuje u Texunuke dusuke. Ipenopyka je 1a ce npuinkom
ocTBapuBaka nporpama uspalyjy 3ajaum koju he ce npuMeHMBaTH y NPAKTHUHO] HACTABH M CTPYYHUM NpeiMeTnma. MucucTupaTi Ha
CHCTEMATHUHOCTH M IIPUMCHH CTEUCHNX 3HAHA Y NPAKCH.
3a camocTaiHe BexOe yueHnka noTpebHo je npunpeMuTi Matepujai koju he ce Haiasu y3 cBaky BexOy. [Ipejuior Tema caMocTanHix
BekOM je crenchu:

1. Mi3pajia TeXHOIOWIKE LIEME 38 MPOU3BOAILY IUIACTHYHHX LIPEBA O/ MOMETEHA METOZIOM CKCTPY AMParba;

2. Mi3paia TeXHOOLIKE LIEME eKCTPYIepa;
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3. Mi3pajia TaGena 3a cBe BpCTE MOJIMMEpA Koje ce MpUMerbyjy Y TIPakcH 1 iixoBe ckpaheHuiie.

M36op Merona 1 obinKa paja 3a cBaky TeMy oapelyje HACTABHMK Yy 3aBUCHOCTH OJl HACTABHUX Cajpikaja, CIOCOGHOCTH M moTpeba
YUeHHKa, MaTepHjaHuX K ApyruX yciosa. Kopuctutn Bepbanie MeTo/ie (MET0/1a YCMEHOT M3Nlarama W Aujaliolika MeTo/1a), MeToe
JIEMOHCTPALHje, TeKCTYaIHO-HIyCTpaTHBHE MeToe. Tlpeanokenn oGauum paga cy (POHTATHM, pai y rpynu, paa y mnapy,
MHMBHAYIHH paj.

YIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OUEILUBAILE YYEHHUKA

Y HacTaBH OPHjEHTHCAHO] Ka JI0CTH3alby HCXOZIA MATE Ce M BPEAHYjy MPOLCC HACTABE H yucka, nocTHriyha yuennka (poayKTH
yuerba) 1 concTsenn pai. HactaBHuk TpeGa KOHTHHYHPAHO Ja NPaTh HanpejaK YueHnKa, Koju ce OrJiea y HauMHy Ha KOjH yueHHun
NapTHUMIUPAjy, KAKO NPHUKYIJbajy MOAATKE, KAKO apryMeHTy]y, eBalynpajy, 10KymMeHTyjy., uti. Jla 61 BpeaHoBatbe 610 0GjeKTHBHO
1y QyHKUMjH yuerba, MOTPeGHO je YCKIaAMTH HUBOE HCXO/A H HAuMHE OLeHbUBarba.

CyMaTHBHO oueHHBakbe je BpeaHoBambe nocTiriyha yuyennka Ha kpajy csake peaiusoBane teme. CymaTuBHe oLeHe ce 100ujajy u3
KOHTPOJIHMX /M THCMEHHX PA/loBa, TECTOBA, YCMEHOr HCTMTHBAA, CAMOCTATHUX WM TPYIIHHX PAjioBa yyeHHKa.

YV dopmaTHBHOM BpEIHOBAkLY HACTABHHMK OM TpeGaslo Ja NPOMOBHILE IPYIHH JMjasIOr, la KOPHCTH MUTakba 1a 61 reHepucao nojarke
13 haukux Mjeja, anu M J1a IOMOrHe PasBoj MCTHX, Jaje yueHuLma nosparte nudopmauuje, a nopparse nudopmauje 106ujeHe o
YueHHKa KOPHCTH JIa IIPHJIAro/Iu NOjlyuaBare, Kao M J1a 0Xpadpyje yueHHKe Ja olerbyjy KsanuTer cBor paja. M36op nHcTpyMenTa 3a
opmaTHBHO Bpe/IHOBAE 3aBUCH 01 BPCTE aKTHBHOCTH KOja ce BpeJIHyje.
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Hasus npeavera:

Coauuiby ona yacosa:
Paspen:

Llnsbesn yuema:

TEXHOJIOWKE ONEPALIMJE
Teopuja: 68 BekGe: 68
Apyru

npakTHyHa HacTasa: 0

G110k Hactasa: 0

— CTHLAe OCHOBHHMX 3Hakba O MPUHLIMITHMA TEXHOJIOWIKHMX ONepaluja i nporeca;

— CTHAme OCHOBHHMX 3Haba O BPCTAMa M HAuMHY pajia PasiMYMTHX MallMHa M anapara Koju cy

cacTaBHH J1e0 0/roBapajyhe TeXHONOrHje MPON3BO/IHE 1 NPepajie MIACTHUHNX Maca

— Cruuame BeITHHE Meperba;

~ Ocnocobmaname yuenuka 1a pyKyje PastMuMTHM MHCTpYMEHTHMA 3a Meperse oapeherix

TPOLIECHMX BE/IMUMHA;

— OcnocoGbaBame yueHHKa Ja NpepauyHa M3MEPEHE BEMUMHE M3 jEMHUIA jE/IHOT MEpHOr

CHCTEMA y je/IMHULLE JIPYTOT CHCTeMa;

~ Ocnocobmasame yuenuka sia WIBpUIM npasuian m3Gop ypehaja Ha OCHOBY IBHXOBHX

KapakTepHCTHKA.
TEMA Hcxoar TPEINTOPYYEHHW CAJIPXKAIHN /
IMo 3aBpieTKy Teme yueHuk he GuTn y cramy ja: KJbYYHH ITOJMOBU CAJTPIKAJA
Teopuja: Teopuja

OcHoBu MexaHuke (uynia

 PasjMKyje TEXHOJIOWIKE Onepaliuje U TeXHOIOLIKe
npotece;

« o0jacHu Gp3uHY TEXHOJOLIKE ONepauuje;

o IePMHHLIC NIOTOHCKE CHJIE KOJL OCHOBHHX
TEXHOJIOWIKHX OnepaLja

« pasankyje Bpete dayHIa u HaBee HbHXOBE
KapaKkTepHCTHKE

+ OMIHILE 0COBHHE UACATHUX H PEaTHHX racoBa

« HaBE/Ie OCHOBHE BETHUMHE CTakba (MIyN/1a U HXOBE
Jjennnmue

+ ‘oGjacHn nojMoBe: mpHTHCaK, aTviocepeki
NPHTHCAK, HATNIPUTHCAK, BAKYYM

« nepunnie rycruny daynaa, jeunme y Kojuma ce
M3pakaBa W 3aBUCHOCT O/ IPYTHX BETHUHHA

 lepMHUIIE BUCKO3NTET, je/IMHULIE Y KOjuMa ce
M3pa’kaBa W 3aBHCHOCT O/ IPYTHX BETHUHHA

« TexHONOWKH Npolec;

« Texnonouike onepauuje;

« Bp3una TexnonoLke onepauuje;
« Toroticka cuna;

o Oayuam;

« Kapakrepucruke guiynna;

« Wneannu racosu;

« Peannu racosu;

« OcoGHHe TeuHor CTama;
o CTuibuBocT;

« Tycruna;

« Buickosurer;

o [lpurncax;

« TpoTok;

« JeHauMHa KOHTHHYHTET
« Enepruja dynna;
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oGjacHu y3ajamue Bese usmely ryctine u

BHCKo3uTeTa (aiynna

JiepuHHLIE XHAPOCTATHUKH PHTHCAK

pasiuKyje BpCTe NpoToKa, Kao M jeAMHULIE Y KOjuMa

ce u3pakapajy

« 0BjacHu 3aKOHUTOCTH CTpyjatba (ymaa

 pasiuKyje BpCTe eHepruja npy crpyjarby daymuaa

« oGjactu BepHy.ijeBy jeaHauHy 1 HeHy NPUMEHY

« pasinKyje pekume cTpyjama Guyunaa

« 0GjacHu 3Hauaj BEMUMHE FPAHHYHOT ClI0ja y
TEXHOJIOUIKAM Onepatijama

+ 00jacHM HAYMH PelaBakba PAauyHCKE 33JaTKe y BE3H

MexaHuke Quynaa

« Bepryamjesa jeanaunna;

o [Mpurymna nnoua;

« Pexxcum cTpyjarba daymna;

« Pejuonncos kputepujym (6poj);
« Ipannunn ciioj paynna;

« Otnopu npu cTpyjarydayuaa.

Bembe:
« OJIpe/IM BENUYHHY NPUTHCKA W HATMIPUTHCKA (ynia
« O/peaH pasnKy nputHcka y aynay

O/ipe/iH BeIMUMHY TpoToKa (utymuaa

OJIpe/IH TYCTHHY M BUCKO3HOCT hiiynjia

M3MEpH HUBO TEYHOCTH y NOCY AN

M36QKAPH MEPHIIO Ca NIPHIYLIHOM TIOYOM, KAo 1

J1a OIpe/IM KOHCTAHTY NIPUIyLIHE NiIoye

« O/peaM peknM CTpyjarba daynia

© OJIPE/I BENHUMHE XUAPAYIHUHHX OTIOPA NPH
cTpyjaiby (uynaa MaauM U BEIMKHUM Op3uHama
Meperbem ajia pHTHeKa

Bewbe:

« U-wanomerap u Byponos
MaHoMeTa|

« Meperbe npuTHCKa, HATNPUTHCKA;

« Meperse npoToka: potamerap, rachu
CaT, MepUJIO Ca MPUTYLIHOM MII0YOM;

« Mepere HUBOA TEUHOCTH —NIPHHLIMITH
Meperba i IpHMeHa Y NpaKcH;

« Mepeibe rycTHHE U BUCKO3HOCTH;

« OnpehuBaibe peskuma
Kperatba (rymnaa;

« OjipehuBatbe naja npuTHeKa Kao
TI0CIE/IHLE OTIOPA NIPH CTPYjalby
Qaynna.

Tpancnopr varepujata

Teopuja:

« 0GjacHH pas MKy NPHTHCAKa KAO MOTOHCKY CHITY 32
TpancnopT daymnaa

« nepunme kanauuter ypehaja

« oGjachy cTenen KopucHor aejctsa ypehaja

« pasfuKyje Ha IeBOBOMMA OjipeljeHe enemenTe
LEBHHX BOIOBA

« pasiMKyje uprke 3a Teune u racosute Guynae

Teopuija:

« Kanauurer ypehaja;

« CTenen KOPHCHOT JigjcTBa;

« EnemenTu LeBoBoza;

« Lpnike 3a TeunocTy;

« Liprike 3a racosute Qaynze;

« Tpancrioprep 3a uBpcTe Matepuje.
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+ 00jacHM HAuMH pajia KapaKTEPUCTHUHNX THIOBA
UPTIKH 33 TeUHe 1 racoBuTe aymie

 HaBe/Ie NapaveTpe 3a NpaBIak crapT
ueHTpudyranne u KIunHe nymne

« HaBe/ie NpoGIeMe KojH Ce MOTY jaBUTH Y HOPMATTHOM
pajty LeHTpH(yranie H KIunHe nymne

« 00jachy HauMH pajia KIMIHOT KoMMpecopa

« HaBe/Ie NapavMeTpe 3a pajl KIMIHOT KOMIpecopa

« HaBe/Ie NAPaMeTpe 3a NPaBUIIaH CTapT KAMHOT
KOMIIPECOpa M KOHTPOJTy TOKOM PEIOBHOT pajia

« 0GjacHH HauMH pajta LEHTPHA Y FATHOT KOMIIpEcopa

« 0GjacHM HAYMH pajia BUjYaHOT KOMIpecopa

« OMHLIIE pai TYPGHHCKOT N10roHa arperara

* PasiuKyje BpCTe TPaHCTopTepa KojH ce KopucTe y
MPOLECHO] HHYCTPHjH

« 0GjacHM HAYMH pajia OHMX TPaHCTIOPTEpa KojH ce
M3ydaBajy y ckiomy oabpaHnx MOJyNa npolecHe
MHIyCTpHje;

« oj1abepe TpaHCNopTep y 3aBHCHOCTH OJ1
KapaKTepHCTHKA MaTepHjaia Koju ce TPaHcnopryje

Bembe:

« O/Ipe/In KapakTepHeTHKe LeHTpudyranue uprke
(xanauurer, cHara, cTeneH nekopuihersa)

© OZIpE/N BEMUMHY BAKYyMa KOjH Ce OCTBApYyje pajiom
nabopaTopHjcke BaKyyM LpriKe

© U3PA3H IPOLIECHE BE/IMUMHE Y CHCTEMCKHM 1
HECHCTEMCKMM jeIMHHLIamMa

Bewbe:

« Lentpudyranna upnka — oapehupare
ONTUMAJIHKX YCI0Ba pajia (KanauuTer,
cHara; crenen uekopuihera);

« OnipehuBatbe KapakTepHCTHKA BaKyyM
nymne.

CuTibere 1 npocejaBare

Teopuija:
« 06jachy MOjMOBE CHTILEIbE, CTETIEH CHTILEHA H

npocejaBarbe
« PasfMKyje MaTpHjase Koju ce Ipobe, Mesby MM ceKy
« oGjachu HauuH paja ypehaja 3a cuTierse
(pobunme, MIMHOBH HCELIKATHIIE);
« pasiuKyje BpeTe cuta
+ oGjacHu HauuH paaa ypehaja 3a npocejaparbe

Teopu,

« Teopuja cutisera;
« CTenen cuTHerba;
o JlpoGunuie;

« MannoBm;

« Ceukanmue;

« [pocejaBarbe;

« Cucremcka cura;
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2.a TJIAH HACTABE M YYEIA
3a o6pazosmn npodua IJIACTHYAP*

1 PA3PE] 11 PABPE/L 1 PA3PEJ] YKYIIHO
HeJebHO roAHIbe HeebHO roAHIIbe HelebHO ronube roAHIIbe z
T|BOH|{ T |B IH/B|T|BOH T [BOHB|T|B|OIH T |B|OH B| T | B |H| b

|A2: OBABE3HU
lCcTPYUHM NPEAMETH 8 (6| 5 |264(198|165(120| 4 |2 [ 12| 136 |68(408/90| 3 | 3 |18 | 90 (90 (540

1 |Xemuja 3|3 99199 60

[Textmixo uprare ca
2 [waumnexiv 2 66
sementiMa

©

66

3 [Texumuxa dpusnka

Texnonornja

4 Jnpow3soza on 2|1 66 | 33
[nactinmx maca

[Texuonouke
nepatje

6 [Dusuuka XemHja 11 30 |30

Textonoruja ca
ipaxcriasow nacrasow

1 5133 16560 68 140890| 2 18| 60 540

©
[

8 [[ipenysernmiso 2 60

|52: m3B0PH NPEAMETH 1 34 1 30

[VisGopn npeaver
2 |npema nporpamy 1 34 1 30
Gpasosrior npodua

4 136 90
Ykynuno A2+B2 86| 5 [264(198(165120{5* | 2 | 12 [170* (68 |408(90 ¢ 3 |18 [120% 90 (540 120 [554* (356 (1113 | 330 | 2353
* * B

e

Viynno A2+52 19 747 18 (19%%) | 702 (736*%) | 24 25*%) | 840 (870*%) 2289 (2353**)
HATNIOMEHA: * TToapasymeBa peau3aliujy HacTaBe Kpo3 TEOPHCKY HacTaBy, BekOe, PAKTHUHY HACTaBy M HacTasy y Gioky
#% VKOIMKO yueHHk u3abepe H3GOpHH NPeAMET Npema nporpamy oGpasoBHor npodHia
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2.6 IVIAH HACTABE U YYEBA
3a obpasosnu npopua MIACTHYAP
Ka/1a ce peasinsyje o Ayaunom moaeny*

1 PASPEZL 11 PA3PEJL 111 PA3PEJT YKYIHO
e roxnmme weremno | rommmme nexemno ronumme roxumme x
T| B [YKP| T | B |YKP| B |T [B|YKP| T |B|YKP|B| T |B|YKP| T | B |VYKP| b T B |VKP| B

B 8|6 264|198|165(120| 4 (2| 12 | 136 [68|408(00| 3 |3 | 18 | 90 |90 [540 (120 490 | 356 |1113 | 330 | 2289

1 [Xemnja 303 99 199 60 99 | 99 60 | 258
[Teximaro uprase ca

2 |waumscxm 2 66 66 66
leneverminva

3 [Texsmuxa dusnka 2 66 66 66
[Texuonoruja

4 |nponseoza ox 2|1 66 | 33 66 | 33 99
acTisim vaca

5 [Texnonouske onepaunje] 2[2 68 |68 68 | 68 136

6 |ousmika xewmja 11 30 [30 30 | 30 60

7 [Texuonorija ca 1 5|33 165(60 (2] |12 68 408(90| 2 18 | 60 540(120| 161 1113 270 | 1544
npaianom Hacragom

8 [[peaysernmurmao 2 60 60 60

[52: M3BOPHI IPEAMETH 1 34 1 30 64 64
[HsGoprm npeaver

2 |npewma nporpamy 1 34 1 30 64 64
Gpazostor npodiia

4 136 5 90 490
[Vicynuo A2+52 8( 6| 5 |264(198/165(120[5*|2 | 12 {170 |68(408|90( | 3 | 18 120%|90 540 120[554* | 356 |1113| 330 | 2353
* * , A
kynno A2+52 19 747 18 (19%%) | 702 (736*%) | 24 25%%) | 840 (870%%) 2289 (2353*%)

HANOMEHA: * Jlya/inn MOZG N0/pasyMeBa pealn3aliy HACTaBe Kpo3 TCOPHICKY HACTABY, YCHG KPO3 Pal KOA MOCAOABIA, BEAKOE, NPAKTHHY HACTABY H
nactany y 610Ky
*# VKOMKO yueHHK w3aGepe wIGOpHH IPEAMET MpeMa Nporpamy oGpasoBHor npodiia




