Kputepujymu u enemeHTH ouernBakba y HacTaBu XEMUIA

OuerUBHE je cacTaBHU Ae0 NpoLueca HacTase U yyerwa. OuernBakbe je KOHTUHYMpPaHa NejarolKa akTMBHOCT Koja
Nno3nTUBHO YTBPhHYje 0AHOC Npema yyerby U 3Hakby U NOACTMYE MOTUBALM]Y 3a yuerbe. OLuerUBatbeM Ce YYEHUK
ocrnocobsbaBa 3a 06jeKTUBHY NPOoLEHY CONCTBEHUX NocTUrHyha u nocturHyha Apyrux y4eHuKa, 3a NoCTaB/bakbe TNYHUX
LM/beBa TOKOM MPOLLECA YYeHa, Pa3BMja Ce CUCTEM BPeAHOCTU 1 06e36ehyje ce nowToBarbe ONWTUX NPUHLUMMNE CUCTEMA
obpa3oBatba M BacnuTara yTBPHeHUX 3aKOHOM Kojum ce ypehyjy ocHoBe cncTtema obpasoBatkba M BaCnmTakba.

Y TOKY jeaHOr NONYroAuLUTa YY4EHUK Ce oLetbyje HajMmare 4 nyTa o4 Yera Hajmare jeAHOM ycmeHo. (YuyeHuK Tpeba aa
byne cnpemaH 3a YCMeHO OZroBapakbe Ha CBAKOM 4acy Tj. YCMEHO ncnutmnearse ce Hehe nocebHo HajaB/bUBATH)
MucmeHe NpoBepe 3Haa Ce CTPYKTYPUPajy Ha OCHOBY 3 HMBOA 3Hakba (OCHOBHMU, Cpearby M HanpeaHW HMBO) Npema
CTaHAapAMma.

Pacnopepn nucmeHMx NpoBepa 3Haka ce 06jaBs/byje Ha cajTy WKOoJe, OrlacHoj Tabau WKone.

YuyeHnuM Kojuma je noTpebHa foAaTHa NnogpLuKa y yuery (MHansmayanusauuja n MOMM) ouersyjy ce MHANBUAYANHO Y
CKNafy ca cBojum moryhHOCTMMa M 0AHOCOM Npema paay.

Ob6aBeLwwTaBabe 0 OLueHUBakby

Ha noyeTKy LUKONCKE FroguHe yY4EeHULM, POAUTE/bM OLHOCHO CTapaTe/bM ce 0baBellTaBajy 0 KpUTEPUjYMY, HAUUHY U
pacnopezy ouer1Bakba U SONPUHOCY NOjeaMHAYHNX OLLEeHA 3aK/by4HOj OLEHM.

EBnaeHuUmMja 0 ycnexy y4eHUKa

HacTaBHMK y NOCTYNKY oL eHNBakba NPUKYN/ba M Benexn nogaTtke o NOCTUrHyhMma y4yeHnKa, NpoLecy yyema,
HanpeaoBakby M Pa3Bojy yHEHUKA TOKOM rogMHe y AHEBHMKY paZa U Y CBOjOj NeAarolKoj AOKYMEeHTaUmju.
[unjarHoctnuko/NHnumjanHo TecTupare

Ha nouyeTKky LWKONCKE roguHe HacTaBHUK NpoLerbyje npeTxogHa nocturHyha ydeHunka y okeupy ogpeheHe obnactuy,
pe3yaTaT MHULMjANHOT NPOLEHNBaHA CE HE OLLEHYje M CAYXKM 3a NAaHMpPare paja HacTaBHUKa U Aasbe npahere
HanpeaoBaka y4YeHMKa.

CymatusHo/_BpojyaHo ouerbUBakbE

Y TOKy nonyroamwuTa y4eHMK Mopa A400UTU Hajmarbe YeTUpPKU oLeHe. YYeHUK Moke Aobutn cnegehe oueHe:

- ABE OL,eHe HAa KOHTPOJIHUM 3ajaauuma

- Hajmakbe jeaHY Ha YCMEHOM OA4roBopy (HacTaBHUK HUje AyXKaH Aa ra Hajaswm)

- Hajmatbe jeaHy OLueHy Ha OCHOBY GOPMaTUBHOT OLLeHbUBaHbA

EnemeHTn popmaTUBHOr oueHUBaHA

dopmaTMBHO OLLEeHUBaHE je pefoBHO Npaherbe 1 NpoLueHa HanpeaoBakba Y OCTBapMBakby NPONMCAHUX UCXOAa,
CTaHZapAaa nocturHyha v aHra)KoBakba y OKBUPY obaBe3HOr npegmeTa, M36opHUX Nporpama, akTUBHOCTU (NPojeKkTHe
HacTaBe M cNoboaHMX HAaCTaBHUX aKTUBHOCTM) ca 1 6e3 moayna, Kao U npahere Blajara yYeHUKa.

AKTUBHOCT Y4EHUKA

AKTMBHOCT YYEHMKA NpaTU Ce 1 BpeaHyje KOHTUHYMPAHO TOKOM HacTaBHOr npoueca. EnemeHTn popmatmsHor

oLerUNBaHba YMHe (Mo NpaBuy y NeAarowkoj eBUAEHLNjU): YCMEHM 04T0BOPM, MUCMEHE NpoBepe A0 NeTHAeCT MUHYTa,
aHraXKoBatbe, CTeneH Pa3BMjeHOCTU YYeHUYKe KOMMNEeTEHLM]e, aKTUBHOCT Ha 4acy, YCNeLHOCT y FpynHom paay,
NpaKkTUYaH pag, u3nararba M NpeacTas/barba U3N0XK6M pagoBa, NN NpeseHTaumja, pesyataTa UCTpaXKneama,
nnakata/naHoa, mogena, upTexa, rpaduKkoHa, Tabena, noctepa, gomahu 3agaum, o4HOC Npema pagy, N1care eceja,
yyewha y aebati n AMCKycuju, capagtba y TMMY, KOMyHUKaLMja Y TUMY, NOKa3MBakbe MHULUMjaTUBe,
3aMHTEPECOBaHOCT,...Kao 1 yyelwhe Ha ONWTUHCKOM, OKPYKHOM UK penybanyKom Takmuyery 1 ydewhe Ha
HaLMOHaHUM U MehyHapOLHMM TaKMUYEHMMa.

MpaKTMYHU paa, NpojeKar je UHAMBUAYANHWU UKW TPYNHU 06AMK paga Ha oapeheHy Temy. Pag y rpynu noapasymesa
TUMCKM paj yYeHuKa, aHraKoBaHOCT, pasMeHy, NoBe3uNBatbe N NPUMEHY UAEja @ MMa 3@ LiM/b: CAMOCTa/IHO NPUKYN/batbe
N KPUTUYKKM 04abup nHbopmaumja; pelaBarbe Npobaema; AOHOLWEHE 04/1YKa; NAaHUPatbe U NOLUTOBakbe POKOBA;
CaMOCTa/IHO yyerbe; pad y rpynu; capaatba; KpMTUYKKM 04HOC Npema BAacTuTom u Tyhem pagy. HactaBHMK jacHO




AedbuHULLE M yNo3Haje YYeHUKe ca eleMeHTUMA 3a BpeAHOBake NPojeKTa, rpynHor paga U MHAUBMAYaAHOr pada y
OKBMpY rpyne.

Pag Ha NpojeKTy ouekbyje ce Kpo3 BpeAHOBatbe aKTMBHOCTU U aHraXKoBatba TOKOM Paja Ha NPojeKTy, 3Harba Koje je
YYEHUK CTeKao 1 MPMMEHMO Y pady, NPOAYKT NpojeKTa 1 u3narakbe pesyntarta paga. [lpaTi ce eroso 3anarake, Tpya,
nocturiyhe, Hanpeaak, akTMBHO YYeCTBOBaHbE NPe 33 OKPYKMBarba popMaTMBHE oLueHe Y CyMaTMBHY. HacTaBHUK
noBpemMeHo nperiena y4eHWuKe paaose, WKO/CKY CBECKY (CagpsKaj CBecKe, ypeaHOCT, LpTexe, A0AaTHE TEKCTOBE) U
MOXe UX OLEHUTU U YNUCaTKU Y NeJaroLlKy eBUAEHUM]Y.

MoZaum Kao WTo cy CTeneH CaMoCTaIHOCTU Y pagy, KpeaTUBHOCT, CTEMEH aHraXKoBahba, HauMH OCTBapuBakba capaatbe y
npouecy y4erba ca Apyrmm ydyeHMLMMa 1M Apyrv noaaum o yueHnky 6utHm 3a npahere, b6eneske ce y neaarowky cBecky.Y
3aK/by4HY OLLEHY 3a Kpaj No/yrogmwiTa/WKoICcKe rod. mory aa yhy v octane akTMBHOCTU U MHTEPECOBatba YYEHUKa,
HeroBa 3anarakba, NPUKasn 3aHMM/bUBUX TEKCTOBA M3 Hay4HO-NOMyNapHe AUTepaType, peaoBaH A01a3aK Ha Yacose
[0A4aTHE M AOMYHCKe HacTase, NpunpemHe Hactase...OueHa 13 aKTUBHOCTM MO3UTUBHO yTUYE Ha MOTUBALM]Y YYEeHMKa, a
MOXKe BUTK 0Z, 3HaYaja M 3a ONLUTK yCNnex y4EeHMKA Y HeroBy KOPUCT.

PopMaTUBHO OLEHUBaAHE CaAPKU:

- noBpaTHy nHdOPMaLMjy O OCTBAPEHOCTU NPOMMCAHMX UCXOAa M cTaHAapAa nocturHyha
-noBpaTHY MHbOPMaLMjy O aHraXKoBakby Y OKBMPY NpeameTa

-jacHe 1 KOHKpeTHe NpenopyKe 3a Aa/be HanpeaoBarbe

Kputepujymu BpegHoBaka KOHTPOJHUX 3a4aTaKa

KOHTpONHM 3a4aLM cy HajaB/beHU U CafiprKe NMTakba U3 HajaB/beHUX HacTaBHUX obnacTun/Tema.
3agaum ce CTPYKTYpUpajy Ha TP HMBOA: OCHOBHU, CPeaHU 1 HanpeaHu HUBO.

OuerurBarbe Ha OCHOBY NPoLeHaTa:

0% - 30% = HepoBOJ/baH (1)

31% - 50% = poBosbaH (2)

51% - 70% = po6ap (3)

71% - 85% = Bpnogobap (4)

86% - 100% = oaanuaH (5)

HanomeHa: OacTtynama y CKanum ouewusara mory 6utu ao 3%

onwTn KPUTEPNIYMU OLEHUBAA

OpnunyaH (5) Y noTnyHOCTU NoKasyje cnocobHoCT TpaHchopmaLmje 3Haka U MPMMEHE Y HOBUM CUTyaLMjama, N1ako
JNIOTUYKM NOBe3yje YNHEHULE N NOjMOBE, CAMOCTa/IHO U3BOAM 3aK/by4YKe KOjM ce 3aCHMBAjy Ha NoAaLMma, pelasa
npobseme Ha HMBOY CTBAPAIAYKOT MULL/bEHA W Y NOTNYHOCTU KPUTUUKKM pacyhyje, NOKasyje BUCOK CTeneH capajHe ca
OCTaZIMM YNaHOBUMaA Fpyne M U3y3eTHY CAMOCTA/IHOCT Y3 U3Y3EeTHO BUCOK CTEMEH aKTUBHOCTM U aHraXKoBakba.

Bpno gob6ap (4) Y Bennkoj mepu nokasyje cnocobHOCT NpMMeHe 3Hakba M I0rMYKKM NoBe3yje YnkbeHULEe U NojMmoBe,
CaMOCTa/IHO M3BOAM 3aK/byYKe KOju Ce 3aCHUBAjy Ha NoJaLMma, peLlasa nojeamHe npobaeme Ha HUBOY CTBapasavKor
MULLI/beHa, MOKa3yje BEIMKY CaMOCTANHOCT M BUCOK CTeMNeH aKTUBHOCTU M aHraXoBakba,y BENMKOj Mepu capahyje ca
OCTa/IMM YNaHOBMMaA Fpyne W Y 3HaTHOj Mepu KPUTUUKKM pacyhyije.

Dob6ap (3) Y 3HaTHOj Mepu NOTUYKM NOBE3Yje YNHEHULE M NOjMoBe, BEhUM 4e/10M CaMOCTasIHO U3BOAM 3aK/byUKe KOju
Ce 3aCHWBAjy Ha NO4ALUMMA U AEIMMUYHO CaMOCTa/IHO peLlaBa nojeanHe npobnieme, y OBO/bHOj MEPU KPUTUYKK
pacyhyje, nokasyje 4eNMMUYHM CTENEH aKTUBHOCTU M aHFAXKOBakba U Y I0BOJ/bHOj Mepu capalyyje ca ocTannm YnaHoOBMMA
rpyne

DoBosbaH (2) 3Harba Koja je ocTBapuo cy Ha HMBOY penpoayKuuje, y3 MUHUMaAHY NPUMEHY, Y Makb0j MepKn TOTUYKK
noBesyje YNHEHMULLE M NMOjMOBE U UCK/bYYMBO Y3 NOAPLLKY HAaCTaBHMKA M3BOAM 3aK/bydKe KOju ce 3aCHUBAjY Ha



noAauMma, NOHEKa, je CaMoCTaflaH y pellaBary npobiema 1y He40BO/bHOj MepU KpUTUYKK pacyhyje, NoKasyje matom
CTeneH aKTMBHOCTM U aHTa*KoBakba.

HepoBosbaH (1) fobuja yyeHUK Koju HeEMa NO3HaBaHe OCHOBHMX XEMMCKMX NOjMOBa, NojaBa. 3Hakba Koja je 0cTBapmo
HWUCY HM Ha HWUBOY NpPeno3HaBaHa M He NoKa3yje CNocobHOCT penpoayKUMje U NPUMEHE, HE U3BOAM 3aK/byUKe Koju ce
3aCHMBajy Ha NOAALMMA, KPUTUYKM He pacyhyje, He NOKasyje »Kesby 3a HanpeaoBakeM Kao HU MHTEpecoBakbe 3a
yyewhe y akTUBHOCTMMA HUTW aHraXKOBakoe.

KPUTEPUIYMU OLLEHbUBAHDA 7. PASPE/L]IA 10 HACTABHUM TEMAMA

1. Xemuja Kao eKcnepMmMeHTa/IHa HayKa U XeMHUja Yy CBETY OKO Hac

OpnuuaH (5) 4oburja y4eHUK Koju je y MOTNYHOCTM CaBafiagao cagpiKaje OCHOBHOT U cpeatber HMBoa, Mopes 0CHOBHUX
XEMMWjCKMX NOjMOBA y4eHUK Tpeba Aa 3Ha GM3MUKe N XeMUjCKe NPOMEHE Ha cyncTaHuama , cmeuwe ( geduHuwe
XOMOreHe 1 XeTeporeHe ), npumepe 3a CMeLle M3 CBaKOAHEBHOT }KMBOTA ,Aa NpaBu cMmelle. 3Ha Aa HaBeae CBOjCTBa Ha
OCHOBY KOjWX Ce pas/InKyjy CyncTaHue, Koje BpCTe MPOMEeHa MOry Aa ce A0roge Ha CyncTaHL,ama, Kao 1 a ce Npu Tum
NpPOMeHaMa YKyrMHa maca CyncTaHLe He Mekba

Bpno ao6ap (4) nobuja yueHMK Koju je y NOTNYHOCTM caBiafao cajprKaje OCHOBHON M cpearber HMBoa. Hasoau npumepe
OUBNYKMX U XEMUJCKMX NPOMEHA CYMNCTaHLamm1, MpUMepe efeMeHaTa 1 jeautberbans CBakogHEBHOr XKMBOTA.3Ha Aa
HaBeae NpMmepe CMeLLa U3 CBAaKOAHEBHOT }KMBOTA U OKPYIKEHA.

Dob6ap (3) 4obKja y4eHMK Koju je y NOTNYHOCTM CaBNaAa0 caaprKaje OCHOBHOI HMBOA lMopes OCHOBHWX MNOjMOBa YYEHUK
Tpeba Aa 3Ha Koje ce NPoMeHe gellaBajy Ha CyncTaHuama, NpaBupasnnky nsmehy enemeHarta, jegmiersa, U cMela 13
CBAKOZHEBHOT }KMBOTA MPEMA HUXOBO]j C/IOXKEHOCTHU

DoBosbaH (2) YueHuk Tpeba aa aeduHMLWE OCHOBHE NojmoBse ( YNCTECYNCTAHLE, e/IEMEHTU , jeAuHberba, CMELLE),3Ha Aa
HaBeAe Npumepe U yme Aa Npeno3Ha eNleMeHaT, CyncTaHLuy cmewy. 3Ha Aa HaBeAe CBOjCTBA HA OCHOBY KOjUx ce
Pa3NNKyjy CyNnCTaHLLEe, KOje BPCTe MPOMEHa MOry Aia ce A0roAe Ha CYNCTaHLama, Kao U ga ce Npu TMM npomeHama

YKYNMHa MacCa CyncraHueHe mema.

2. Xemujcka nabopatopuja
OpnunuaH (5) PyKyje xeMujcKMM nocyhem ,3Ha HeroBy NpUMeHy y 1abopatopuju,mosKe 4a cacTaBu anapaTypy,n3BpLun

meperba.
Bpno pgob6ap (4) obuja y4eHUK Koju je y NOTNYHOCTM CaBNaAao cagpskaje OCHOBHOT U cpearer HMBoa, Pykyje nocyhem
,Mepu 3anpemmnHy , Macy 1 TeMnepaTypy Yy XeMnjcKoj nabopatopuju

Dob6ap (3) nobuja y4eHUK Koju je y MOTNYHOCTM CaBNafao cafiprkaje OCHOBHOr HMBOA, YUueHUK Tpeba aa pasnukyje
npubop n nocyhe n ga Hasege HUXOBY yNnoTpeby y XemujcKknj nabopaTtopmjm, Kao U Aa CaMOCTaIHO PyKyje hbuma.
DoBosbaH (2) YueHuk Tpeba Aa 3Ha OCHOBHO XeMMjCcKo nocyhe Koje ce KopucTu y 1abopaTopujn Kao u

npasma NoHalWakma y nabopaTopumju. PasnuKyje eTMKeTe Ha XeMmnKanMjama 1 CpeacTBMMA KOja ce KopucTe y
CBAaKOAHEBHOM KMBOTY M 3HA HbMXOBO 3HaYeHe.

3. ATOMU U XEMUjCKU eN1eMEHTHU

OpnunuaH (5) 3Ha NCE, Hana3u enemeHTe y MNCE, 3Ha BpcTexemMujcKUx enemeHara. 3Ha a Ha OCHOBY pacnopesa
€/IeKTPOHa Nno HMBoMMa npoHahe enemeHT y MNCE. M3payyHaBa CTBapHY Macy aToMa efieMeHaTa (C0XKeHUjU npumepu)
Moceayje 3Hatbe O NNEMEHUTMM FacOBMMA, 3Ha HUXOBO A0bMjarbe U NpuMeHy. ObjalliHbaBa CTabUAHOCT NAEMEHUTUX
racosa
Bpno ao6ap (4) 3Ha MNCE ( nepnogHu cuctemenemeHaTa ) uaa Ha OCHOBY peAHOr U MaceHor 6poja npoHahe enemeHT
ylNCE,oapeau BpCTy enemeHTa Ha OCHOBY e/1eKTPOHCKe KoHburypaumje M3padyHasa CTBapHY Macy aToma efiemeHaTa.
Do6ap (3) MNpoHanasun enemenTe y MCE Ha ocHoBy 6pojeBa A U Z, nuLle pacnopeseneKkTpoHa No eHepreTCKMmM HUBOMMa
.Onucyje cTpyKTypy aToma enemeHata kopucrtehu: Z, A, N(p+), N(e-), N(n°);noBesyje cTpyKkTypy aToma meTana u
HeMmeTana ¢ kUXoBMM Mosoxkajem y MepnogHom cuctemy enemeHarta. MNpukasyje raphy aToma WemaTcku,a pacnopes,
€/1IeKTPOHA eHepreTcKMmM gujarpamom .Pasyme nojam nsortona




[oBosbaH (2) YueHuK Tpeba aa 3Ha xemujckecumbone HajBaXKHUjUX efiemeHaTa, rpafjyatoma ,raece
Ha/la3eenemMeHTapHe YecTuue y aTomy , 4ePpUHULLIeATOMCKM U MaceHn 6poj.

3Ha Aa HYKNEOHW YMHe je3rpo, a eNeKTPoHM 0bpasyjy eNeKTPOHCKM OMOTay aToMa eflemeHaTa . 3Ha KBaHTUTaTUBHO
3Hayerbe CMMB0/1a HajBaXKHUjUX XEMUJCKUX elemeHaTa 3Haka Koja je 0CTBapMO Cy Ha HUBOY penpoayKuuje, y3
MUWUHMMANHY MPUMEHY, Y Mak0j MePU IOTUYKM NOBE3Yje YNHEHULE M NOjMOBE M UCK/bYYMBO Y3 NOAPLUKY HAaCTaBHMKA
M3BOAM 3aK/bYUKe KOjU Ce 3aCHMBAjy Ha NodauuMma, MOHEKa je camMocCTanaH y pellaBamy Npobsiema n y He40BO/bHO]
MepU KPUTUYKK pacyhyje, NoKasyje MakbK CTENEH aKTUBHOCTM M aHraXKoBama.

4. MoneKkynn enemeHaTa U jeantbera, jOHU U jOHCKA jeanbera

OpnuuaH (5) MNosesyje BpcTy Be3e ca mecTom eniemenTa y NCE. Ha ocHoBy /lyncoBe OKTETHE TEOPUjE U eNEeKTPOHCKE
KOHOUIrypauuje aToMma eflemeHaTa NpeAcTaB/ba HacTajakbe KOBAJIEHTHE BE3€e Y MOJIEKY/IMMA enemeHata u
jeanmerba, a Ha OCHOBY E/IEKTPOHCKE KOHbUrypaLmje joHa HacTajare joHCKe Bese uamehy enemeHara 1. n 2. rpyne u
enemeHata 16. n 17. rpyne lNepuogHor cuctema enemeHara.

Pa3yme nojam KpucTanHe pelLeTKe U pas3iMKyje aTOMCKe, MOJIEKY/ICKE U jOHCKE KPUCTa/IHE peLleTKe Ha Npumepuma.
Ob6jalHbaBa 3aBUCHOCT CBOjCTaBa XEMUjCKUX jeAntberba O/, TUMA XEMUjCKE BE3€e M BPCTE KpUCTa/iHe pelleTKe. 3Ha aa je
Xemujcka dopmyna jeamrberba ca jJOHCKOM Be30M HajMakbM BpojYaHM OAHOC jOHA Y JOHCKOj KPUCTATHO]j PELLETKU.
Bpno ao6ap (4) 3Ha ga oapeam Koju je TMN XxemujckeBese Ha OCHOBY popMy/ie ,3Ha ganuiue NpUMepe 3a jOHCKY U
KOBa/IeHTHY Be3y ,04pehyje mosiekyne enemeHata v jeanmersa. [pumerbyje npasuaa nucakba XeMUjcKnux popmysia Ha
OCHOBY BaJieHLe efleMeHaTa. Pasyme pasnunKe u CIMYHOCTM M3Mmehy aToma M joHa no 6pojy 1 BpcTn cybaToMCKUX
yecTmua .

Do6ap (3) MNoeesyje dpM3nYKa 1 XeMUjCKa CBOjCTBA CYNCTaHUM U3 CBAKOAHEBHOT XMBOTA Ca HUXOBOM
CTPYKTYypoM.lpeno3Haje TMN XeMnjcKe Be3e Y CyNCcTaHLamMa M NoBe3yje ra ca CBOjCTBMMA TUX CYMNCTaHLM
Ob6jalwrbaBa HacTajakbe KOBaJIEHTHE M jOHCKE Be3e Ha jeHOCTaBHUjUM npumepuma.

Pasnukyje nonapHy u HenosapHy KoBaneHTHy Besy Oapehyje BaneHue enemeHaTa Ha OCHOBY Xxemujcke popmyne.
[oBosbaH (2) Pasyme nojMoBe: MONEKYN, jOH, jJOHCKA U KOBaJieHTHa Be3a.3Ha TUM XeMWjCKe Be3e Koja NocToju y
MOJIEKY/IMMA €1leMEHATA, KOBAaIEHTHUM U jOHCKUM jeautberbMMa Pasinkyje MoneKy/icKe, eIEKTPOHCKE U CTPYKTYpHE
dopmyne n pasyme UXOBO 3HAYEHE.

5. XomoreHe 1 xeTeporeHe cmetLue

OannuaH (5) Ha ocHoBy aeduHUUMje pacTBOPa NOCTaB/ba NPONopLMje U pellaBa 3a4aTKe rae ce MeLlajy pasanyutu
pacTtesopu. [Jo pelera 401a3m KOMOBUHYjyhK pasnnumTte metose.M3padyHaBa NPOLEHTHY 3aCTyN/bEHOCT CyrncTaHue y
cMelwn. Yme aa ogabepe ogrosapajyhy metoay 3a paszBajatba cacTojaka CMeLla Ha OCHOBY HMXOBUX 0COBMHa.
Bpno pgo6ap (4) Ha ocHoBY gedpuHULMje pacTBOpa 3Ha 4a NOCTaBM NPoOMNopuumjy 3a

npoueHaT,oapeam NpoLLeHaT HEMO3HATOr PacTBOPA ,PeLlaBa 3a4aTKe rae 3Ha A4a U3padyHa pacTBOPEHY CyncTaHLy,
pacTBapay. M3pavyHaBa NpOUEHTHM CacTaB jeguberba.

Do6ap (3) 3Ha ga ogpeam WTa je pacTBapay a LWTa pacTBoOpeHa CyncraHua.

3Ha ga npunpemu pacTBop, ogpenm TUMN PacTBOpPa Ha OCHOBY PacTBOP/bUBOCTU, AeduHMLe 3acuheH, HezacuheH u

npeseacuheH pacTBop. 3Ha KaKo ce U3parkaBa KBaJIMTAaTUBHM W KBAaHTUTAaTUBHM CacTaB pPacTBopa.
DosBosbaH (2) 3Ha aeduHUUMjy cmela M Aa HaBede BPCTe cMella. 3Ha Aa HaBeje BpcTe pacTeopa: 3acuheH, HesecuheH,
npesacuheH 3Ha Nojam pacTBop, pacTBaparbe, cacTaB Ba3ayxa, HaBoAM OCHOBHa GM3MYKa CBOjCTBA BOAE.

6. Xemujcke peakuuje n xemujcke jeaHauynHe

OpnuuaH (5) 3Ha Aa nuile 1 nsjeaHadyaBa CNOXKEHU]e jeAHAYMHE Ha OCHOBY NoJaTaKa Koju cy AaTu.

CacTaB/ba C/IOXKEHE XeMUjCKe jefHAYMHE N Ha OCHOBY NO3HATUX NOAATaKa U3padyHaBa Macy, 3anpeMmnHy, KOINYUHY U
6poj uectmua

Bpno pgob6ap (4) Ha ocHOBY xemujcke peaKkumje Kojy Tpeba ga Hanuie UCNPaBHO pellaBa jefHOCTaBHMja

CTEXMOMETPUjCKa N3pavyHaBakba.
CacTtas/ba xemmjcke jegHaunHe jeAHOCTABHMX XEMMUjCKMX peaKLumja 1 n3jegHayvyaBa CNOXKeHMje XeMujcKe jegHaduunHe



Do6ap (3) Cactas/ba jeaHauMHe XeMUjCKMX peaKkumja y Kojuma HacTajy OBuHapHa jeantbera (oKcugaumja,aHanunsa,
CWHTEe3a) Ha OCHOBY Ha3MBa peaKTaHaTa M NPOM3BOAA U U3jeaHaYaBa MX ( NpoHanasu KoepuumjeHTe).

DoBosbaH (2) Y MsjegHavaBa jegHOCTaBHMje XeMUjCKe jeaHauynHe ca Mame YynaHoBsa.

3Ha Aa HaBege BPCTe XEMWjCKUX peakumja ( aHanM3a,CMHTe3a) U Ha OCHOBY HaMMcaHe jegHauYnHe ogpean Kom Tuny
npunaga peakumja.YuyeHuk tpeba aa gedpuHuUwe ocCHOBHE NOjMOBE ( YMCTE CYMNCTaHLE, EIEMEHTU , jeAUbeHba,
CMelle),3Ha Aa HaBee NpUMepe U yMme A3 Npeno3Ha e/leMeHaT, CyncTaHLy cMmelly. 3Ha Aa HaBee CBOjCTBA Ha OCHOBY
KOjMX Ce pa3/IMKyjy CyncTaHLe, Koje BpCTe NPOMEHa MOTy [a Ce Aorofe Ha CyncTaHuama, Kao 1 Aa ce npu Tum
npPoMeHama yKynHa maca CyncTtaHugHe mekba.

7. U3payyHaBakba Y Xemujun
OpnuuaH (5) N3payyHaBa macy, 3anpeMmnHy, KoJIMdmMHy 1 6poj YecTuLa Ha OCHOBY jeAHauYMHe KOojy CaMOCTaIHO cacTaB/ba
n3 nobumjeHnx nogartaka.

Bpno ao6ap (4) Cactas/ba XemujcKe jeiHaYMHE jeAHOCTaBHUX XeMUjaKMUX peaKkLinja U, Ha  OCHOBY HMX, cariesiaBa
oaHoce namehy mace , KoanumHe 1 6poja YecTuLa peakTaHaTa U NpoM3Boaa

Dob6ap (3) N3pauyHaBHY penaTMBHY MOJIEKY/ICKY Macy 13 AaTe MoJieKy/icke popmyne, MonapHy macy, AeduHniie
OCHOBHE XeMMUjcKe 3aKkoHe. MNpepayyHaBa mMmacy y KONMYNHY U OBPHYTO.

DoBosmaH (2) NedunHulue nojmose penaTMBHa aTOMCKa M MOJIEKY/ICKA Maca, MO/,  MoJlapHa maca.

3Ha 04HOC Mace M Ko,/INYMHE CyncTaHLe.

8. BOAOHMK U KUCEOHU U HbUXOBA jeautbera.Conum

OpnuuaH (5) 3Ha xeMKjcKa CBOjCTBa OKCMAA (peaKkuuje ca BoAOM KOjMMa HacTajy KUCennHe U xuapokengm). Muwe
peaKkuuje HeyTpaansaumje, eNeKTPoaUTUUYKE gUcoLMjaumje U BPLUN CTEXMOMETPUjCKA M3padyHaBaka Ha OCHOBY UCTUX.
Bpno pob6ap(4) Nuiwe monekyncke dopmyne KMCENNHA KA0 U OKCUAA, XMAPOKCMAA U CONMN U3 Ha3uBa.(BasfeHUa). Nuwe
jeAHauYnHe gucoumjaunje KMCENNHA, XMAPOKCUAA U CONU, K0 M peaKkunje HeyTpaausaumje. Bpwm ctexmomeTpujcka
M3pavyHaBaka Ha OCHOBY jeAHOCTAaBHMUjMX jeAHauYnHa

Dob6ap (3) 3Ha monekyncke popmyne HajBarKHUjUX OKCMAA, KUCENIMHA, XMAPOKCUAA 1 conu. . Muwe u nsjeaHadvasa
XeMMUjCKe peakuumje okcmpaumje.Pasyme nojam HeyTpanumsalumje, KOposnuje, eNeKTpoIMTUYKe aucoumjaumje. Umenyje
OKCUAe, KUCEINHE, XNMAPOKCUAE U CONN Ha OCHOBY MOJIEKYCKe dopmye.

DoBosbaH (2) 3Ha ocHOoBHA $U3NYKa CBOjCTBA BOAOHUKA, KUCEOHMKA KAao U bUXOBY NPAKTUUYHY NPUMEHY

3Ha nojmoBe:  OKCUA, KUCeNUHA, XMAPOKCUA, co, MHAMKaTop, pH BpeaHOCT. 3Ha Mosiekyacke dopmyne npeacTaBHUKA
OKCUAa, KUCENMNHA, XMAPOKCMAA U CONMU, HhUXOBA OCHOBHA $M3MYKa CBOjCTBA KAao M NPUMEHY Y CBaKOAHEBHOM
KUBOTY.

KPUTEPUIYMU OLLEHbUBAHbA 8. PA3PE/] 110 HACTABHUM TEMAMA

1. MeTanu, okcuam metana u xugpokcuam (6ase)

OpnunyaH (5) 4obuja yYeHMK Koju je y NOTNYHOCTU caBanafao cagp’kaje OCHOBHOr U cpeatber HuBoa, CamocTanHo nuue
jeAHauYMHE XeMMNjCKUX peaKLMja Ha OCHOBY TEKCTa U paaym 334aTKE CTEXMOMETPUjCKOT U3padvyHaBaraHa. Mosesyje
NPaKTUYHY NPUMEHY MeTana 1 UXOBUX jenHberba ca 0AroBapajyhnum xemunjckum ceojcTeBuMa.

Bpno gob6ap (4) nobuja y4eHUK Koju je y NOTNYHOCTM caBNafao caaprKaje OCHOBHOI U cpearber HMBoa. MNuwepeakumje
nobujarba XMAPOKCUAA Kao U peakuuje y Kojuma OHU y4ecTByjy.

Muwe peakumje foburjarba XMAPOKMAA U €NEKTPOSIUTUYKE AMCOoUMjaLmje XL POKCMAa.

YcnewHo BpLUM jeAHOCTABHM]jA CTEXMOMETPUjCKA N3pavyHaBatba.

Dob6ap (3) 4oOMja y4eHMK Koju je y NOTNYHOCTM CaBNafao caaprkaje OCHOBHOr HMBOa Muwe popmyne oKcmaa Ha OCHOBY
BasieHLe , Aaje HAa3MB oKcuAMMa U 6azama,3Ha pa3nnky namehy M3pasnTux u npenasHux metanaObjalwbaBa nojmose
Kopoj3unja, nernpameCacTtab/ba jegHaumHe oKcmaaumje

DoBosbaH (2) NpoHanasu enemenTe y MNCE ,3Ha 0cHOBHa $M3MYKa CBOjCTBA MeTaNa,kbMXOBY NPUMEHY U HajBaXKHUje
nerype 3Ha 3HaYeHe NojmMa XMAPOKCUA, MHANKATOP, KA0 UNpuMepe okcnaa 1 6asa y CBaKogHEBHOM KUBOTY U
NPaKTUYHY NPUMEHY OBUX jeautberba. 3Ha OCHOBHA $GM3MUKA CBOjCTBA OKCMAaa M Hasa



2. HemeTanu, okcmam Hemetana U KUceamHe
OannuaH (5) CamocTanHO NuLLe jeAHaYMHE XEMMUJCKUX peaKumja Ha OCHOBY TEKCTa M paaum 3a4aTKe CTEXMOMETPUjCKOr

n3payvyHasarbaHa. [loBesyje NPakTUUYHY NPUMEHY HEMETAA U HbUXOBUX jeAntberba ca 0AroBapajyhum xemujckum
cBojcTBMMa. MNulle xemujcKe jeaHaunHe Aobujarba KucenmHa ns aHxuapuaa (Kucenor okcmaa)

Bpno ao6ap (4) Muwe peakuuje gobujarba KMCENMHA Kao U peakumje y Kojuma oHe ydyecTtsyjy. Mnwe peakuuje
E€NEeKTPONUTUYKE AncouMjaunje KucennHa Paan jegHocTaBHUje CTEXMOMETPUjCKE 3a4aTKe.

Dob6ap (3) MNuiue popmyne oKcKaa Ha OCHOBY BajsieHLe , Aaje HAa3MB OKCUAMMA U KUCeNMHaMa Ha ocHoBy dopmyne. 3Ha
nojam anotponcke moguédukaumjeCacras/ba jeAHAYNHE OKCUZAUN]E U jeAHOCTaBHMje jeaHauyMHe aobunjamba
6e3KMCEOHUYHUX KUCENNHA.

DoBosbaH (2) MpoHanasu enemerTe y NCE 3Ha herosa 0CHOBHa ¢M3MUYKa CBOjCTBA, 3aCTYMNHEHOCT Y

nNpUpPoaM 1 NPUMeHY 3Ha 3HaYer e NojMoBa:bMOreHN eNeMeHT, OKCUA, OKCUAaLMja, KMCeNNHa. 3Ha NpMMepe oKcuaa m
KUCEe/INHA Y CBaKOAHEBHOM XMBOTY KA0 U NPAKTUYHY MPUMEHY OBUX jeAntbera

3Ha ocHoBHa PpU3NYKa CBOjCTBA OKCUAA N KMUCENIMHA.

3. Conu

OpnuuaH (5) Muuwe peakuuje aobujarba conn , Kao U peakuuje y Kojuma conu ydectsyjy.Oapehyje uxosy npumeHy
Paam cTexMomeTpumjcKe 3aaTke Ha OCHOBY OBMX peaKumja

Bpno gob6ap (4) Nuwe popmyne com Ha OCHOBY BasieHLLE MeTasa U KUCE/IMHCKOT ocTaTKa.llnwe jeaHauymHe gobujarba
COIN HEeYTPaN3aLUMjoM, N jeaHAUYMHE eIeKTPONITUYKE gucounjaumje.Pagm jeaAHOCTaBHUjE CTEXMOMETPUjCKE 3a4aTKe.
Do6ap (3) Nuwe jeaHocTaBHMje dopmyne CONM ,3HA Aa HA OCHOBY Ha3MBA MOBEXKE KOja KMCeNWHaA Aaje KOojy co U Aa 13
dopmyne nmeHyje co.3Ha NojMmoBe: HeyTpasiHa, Knucena u 6asHa co M MoXKe Za UX pasfnKyje Ha ocHoBy popmye.
[oBosbaH (2) 3Ha ocHOBHa PpU3NYKA U XEMUjCKA CBOjCTBA CONU , AeDUHULM]Y CONN.

3Ha NnpuMmepe CoMN Yy CBAaKOLHEBHOM KMUBOTY Kao U FbUXOBY NMPaKTUYHY NPUMEHY.

4. OpraHcKa jeguibera U HbUXO0BA ONLUTA CBOjCTBA

OpnuuaH (5) MNuLle CTPUKTYpHE U pauMoHanHe CTPYKTYpHe dopmyne

Bpno pgo6ap (4) 3Ha dpyKuMoHanHe dpyne OpraHCKUX jeautberba

Do6ap (3) 3Ha TMNoBe YyrHeHUKOBUX aTOMa U pasyme MHOroBpPOjHOCT OpPraHCKUX jeantberba

DoBosbaH (2) 3Ha aa cy opraHcka jeguiberba jeAntberba yr/beHMKa 3Ha onwTa $U3nYKa CBOjCTBA OPraHCKUX jeautbetrba

5. Yr/b0BOAOHULUM

OpnunuaH (5) Muwe popmyne anKkaHa, anKkeHa U ankuHa, Gopmyne HUXOBMX M30Mepa U aje HasuBe,

Muwe xemmnjcKke peakLmje yr/bOBOAOHMKA M BPLLMN CTEXMOMETPUjCKA U3padyHaBakba

Bpno ao6ap (4) NMuwe dopmyne jeaHoCcTaBHUjUX M30MeEpPa M Aaje UM HasuBe. Nulle peaKkuuje caropeBamba,CyncTuTyumje,
agnunje

Dob6ap (3) MNopen aeduHMUMja 3Ha Aa NuLIe dopMyne asikaHa, akeHa U anKkuHa .

3Ha NojMoBe: XOMONOrM H13, M3omep (HU3a M nonoaja), GyHKUMOHANHA rpyna, aguumja,
CYynCTUTyLMja,noaMmepmsaumja Muwe jegHavymHecaropeBama yr/bOBOLOHUKA

DoBosbaH (2) eduHulie yr/boBOAOHUKE : aNKaHe afkeHe 1 ankuHe.3Ha Aa Habpoju XomMonorv Hus, 3Ha popmyne,
HasmBee U GYHKLMOHaNHE rpyne HajBaXKHUjUX YI/bOBOAOHMKA.

6. OpraHcka jeauMmberba ca KUCEOHUKOM
OpnunyaH (5) 3Ha xemujcKe peakumje AobMjarba KNCEOHUYHUX jeautberba U peakumje Koje cy 3a X KapaKTePUCTUYHE.
Pagu 3apatke Ha OCHOBY XeMMUjCKMX peaKunja. MoBesyje NpMMeHyY je ca XeMWjCKMM CBOjCTBMMA OBUX jeaAntbetba.



Bpno pgob6ap (4) Muwe dopmyne anKoxona U KUCeAUHa , nuie popmyne hUXOBUX M30MEpPA U Aaje Ha3uMBe.
Muwedopmyne anaexmnaa,KeToHa U ecTapa Ha OCHOBY Ha3mBa CacTaBha jegHaunHe fobujatba ankoxona,
ecTapuduKaumje 3Ha NPUMEHY BaXKHUjUX jeAntbetba.

Do6ap (3) 3Ha WTa cy ankoxoau , KapboKCUAHE KUCeNUHE , anaexnam, KeTOHU U ecTpu. 3Ha BarKHUje NpeacTaBHUKeE U
nuuwe jegHocTaBHMjedopmyne.3Ha NOjMOBE AaJIKOXOHO Bpeke,ectepudmrKaLmja, Xmaponmnsa, Kataamsatop Muwe
peakLmje caropeBatba asKOX0a.

DoBosbaH (2) 3Ha dyHKUMOHaNHEe rpyne n onwTe popmyne ankoxona v KapboHWIHUX jeantbetba.

3Ha ¢M3MYKa CBOjCTBA M NPAKTUYHM 3HAYaj OBUX jeautbera. YMe Aa Habpoju BaxKHMje NpeacTaBHUKE.

7. BUONOLWKU BaXKHa jeAnHbeHA

OpnuuaH (5) MNuwwe popmyne yr/beHUX XMapaTa , MacTi U y/ba U NPOTENHA

Peakumje nobujarba BUONOLIKM BaXKHUX jeANHbEHA KAao U pPeakLmje XNapoamn3e CNoXKEHUX YI/bEHUX XMApaTa, MacTu U
y/ba Pagm 3apgatke 13 ose obnacTu.

Bpno ao6ap (4) NMuwe dopmyne 6BUMONOLLKM BaXKHUX OPraHCKUX jeautbera MNulie peakumje GpoTocMHTESE,
canoHndmrKaumje n pasyme rpahere nentugHe n rnnkosmngHe sese. O6jawrbaBa gOKa3nBare CKpoba n MoHocaxapuaa y
y30pKy CacTaB/ba XeMUjCKe jegHaYMHe jeIHOCTaBHUX XEMWjaKUX peaKLmja 1, Ha OCHOBY HMX, carieaasa ogHoce usmehy

mace , Ko/iMunHe n bpoja YecTUUa peakTaHaTa M NponsBoaa

Dob6ap (3) Habpaja 61uonolLKn BarkHa opraHCKa jeautberba, 3HakbMX0BY NPUMEHY M 3HAYaj 3a KUBe opraHM3ame3Ha
nojmoBe canoHndMKaumja, XMaponmnsa,eHsnm, GoToCUHTE3a, AeHaTypauuja, aBUTaMUHO3a,
XUMNEPBUTAaMNHO3a,XMMOBUTAaMNHO3A.

JoBosbaH (2) Habpaja 61MoNOLLKM BaXKHa OPraHCKa jeautberba: Yr/beHe Xxuaparte ,MacTi 1 y/ba, NpoTenHe, BUTammHe3Ha
[a HaBeae pU3MYKa CBOjCTBA (arperaTHo CTakbe U PacTBOP/bUBOCT) MaCTK U y/ba, YI/beHUX XnapaTta, NpoTemHa

8. 3awWTnTa XXUBOTHE CPEUHE U 3e/1IeHa XeMuja
OpnunuaH (5) Npeannku NoCTynke Koju 6u foBe M A0 CMatberba 3arahera BoAe, Basyxa U 3eM/buLLITa.
Bpno ao6ap(4) Yme ga objacHu WwTa npoy3poKyje HacTajatbe KUCENNX KULLA, epeKTa cTakeHe balTe 1 owTehere

030HCKOT OMOTaua, NOTKPEnu XeMmjCKUM jeaHaunHam. Pasyme nojam eytpudmkaumja

Do6ap (3) 3Ha Koju cy ocHOBHM 3arahmBaum Boae, Basayxa M 3eM/buTaPasyme nojmoBse: K1ucena Kuwa, edpexar
CTaKneHe baluTe, peuunKknaxa,

DoBosbaH (2) Pasyme 3Hauaj 6e3beaHOr nocTynakba ca CyncraHuama u HaunmHe HUXoBor

NpPaBUHOT CKNAAULLTEHA.



