KpuTepujymu 3a ouermBatbe U3 Npeamerta XeMuja

BpojuyaHo ouemmBatbe ycnexa yvyeHWKa n3 npeameta obassba ce Ha ocHoBy cnegehnx
Kputepujyma:

1) yyeHMK Koju OCTBapyje Beoma 3HayajaH Hanpefak y caBnafasaky nporpama
npeameTa M y MOTMYHOCTM CAMOCTa/IHO MCMNyHaBakba 3axTeBe Koju cy yTBpheHu Ha
OCHOBHOM U cpeareM HMBOY, Kao M BehuHy 3axTeBa ca HanpegHOr HMBOA NOCebHMX
cTaHgapfa nocturHyha, OAHOCHO 3axTeBa Koju cy ogpeheHn wHAMBMAYANHUM
06pa3oBHMM NAaHOM U NpuaaroheHMm cTaHgapauma nocturiyha, y3 Beoma BUCOK CTeneH
aHraxkoBahba, 406uja oueHy 0dau4yaH (5)

2) y4eHMK Koju oCTBapyje 3HayajaH HanpeaakK y caBiagaBakby Nporpama npegmera uy
NOTMYHOCTW, CaMOCTANHO, WCNyHaBakba 3axTeBe Koju cy yTBpHEeHM Ha OCHOBHOM M
cpeareM HWMBOY, Kao M [eo 3axTeBa Ca HanpegHor HWBoa nocebHWMX cTaHAapaa
nocturiyha ys mawy nomoh HacTaBHMKA, OAHOCHO 3axTeBa Koju cy oapeheHu
MHAMBMAYANHUM 0BPa3oBHUM MAAHOM WM NpunaroheHum ctaHgapauma nocturiyha, ys
BMCOK CTEMEH aHraXKoBarba, A06Unja oueHy epso dobap (4)

3) yyeHMK KOju OCTBapyje Hanmpedak y caB/iadaBarby nporpama npeamera u vy
MOTMNYHOCTKU, CAMOCTa/IHO MUCMNyHbaBakba 3axTeBe Koju cy yTBphHeHn Ha ocHosHoM M Behu
[eo Ha cpearem HMBOY nocebHux ctaHaapaa nocturHyha, oAHOCHO 3axTeBa Koju cy
oapeheHn uHAMBMAYANHUM O0OPA30BHMM MAAHOM W NpuaaroheHum cTaHZapAMma
nocturHyha, y3 aHra>koBambe y4eHuka, obuja oueHy dobap (3)

4) y4eHUK Koju ocTBapyje MMHMMaIaH Hanpeaak y caBnaZasakby Nporpama npegmera u
ucnyrasara y3 nomoh HacTaBHMKA 3axTeBe Koju cy yTBpheHu y Behem geny ocHOBHOr
HuBoa nocturHyha, o4HOCHO 3axTeBe Koju cy oapeheHu MHAMBMAYaSHUM 0O6Pa30BHMM
nnaHoM M npunaroheHnMm ctaHZapAuma nocturHyha M aHra)koBarbe y4YeHUKa, Aobuja
oueHy 0080sbaH (2)

5) y4eHMK Koju He ocTBapyje MMHMManaH HanpeaaKk Yy caBiajaBakby Nporpama
npegmeta U HM y3 nomoh HacTaBHMKa He WMCNyHbaBakba 3axTeBe KOju cy yTBpheHu Ha
OCHOBHOM HUMBOY nocturHyha, gobuja oueHy He0o8osbaH (1).

y‘-IEHMKy KOjVI ctnye O6p33033l—be 1M BacCnutTawe No MHOMBMAOYA/THOM O6pa3OBHOM
NnaHy, a HE UCNyraBa 3axTeBe MNno I'IpMI'IaI'OT’)eHVIM CTaHAapaunma nocmrHyha pesnaunpa ce
nHOnBnAOyaaHun 06pa3OBHVI naaH.



Cnepehu UcKasm onucyjy WTa yYeHUK 3Ha, YMe M MOXKe /13 ypaau Ha OCHOBHOM HUBOY Y CBaKoj
obnactu.

1. O6bnact ONLWITA XEMUIA

XE.1.1.1. ga npasu pa3nuKky namehy enemeHaTa, jeamrbeHa U CMELLA U3 CBAKOAHEBHOT }KMBOTA, Ha
OCHOBY HbUXOBE CNOXEHOCTH

XE.1.1.2. 0 NpaKTUYHOj NPUMEHN eNeMeHaTa, jeinHberba U CMeLLA U3 COMCTBEHOT OKPYKerba, Ha
OCHOBY HUXOBUX CBOjCTaBa

XE.1.1.3. Ha OCHOBY KOjMX CBOjCTaBa CyrnCcTaHLEe MOry Aa Ce Pas/nKyjy, KOjum BpCTama NpoMeHa
CYNCcTaHUe NogNexKy, Kao U ga ce Npy NpomMmeHama YKynHa maca CyncTaHLuM He Mema

XE.1.1.4. ga cy uncTe cynctaHue marpaheHe og aToma, MOJIEKY/a U joHa, M Te YecTule mehycobHo
pas/inKyje No HaeneKkTpucaky U CAOKEHOCTU rpahe

XE.1.1.5. TMn XeMujcKe Be3e y MONEKYIMMA €/leMEHATa, KOBAJIEHTHUM U JOHCKUM jeanHbeHbMma

XE.1.1.6. KBaNIMTATMBHO 3HaYeHE CMMOO0/1a HajBAXKHUJUX XEMUJCKUX eNeMeHaTa, XeMUjcKnx popmyna
HajBaXXHMjUX NpeaCcTaBHUKA K/laca HEOPraHCKUX U OPraHCKUX jeaAnberba, U KBAa/IMTAaTUBHO 3HaUYEH€e
XEMMjCKUX jeiHAYMHA peaKunja okcmaaumnje

XE.1.1.7. wTa cy pacTBOpM, KaKo HacTajy M MpMMepe pacTBopa Y CBaKOAHEBHOM KUBOTY

XE.1.1.8. 3Hauetbe cneaehumx TepmuHa: CyncraHua, CMella, pacTBop, pacTBapatkbe, eleMeHT,
jeanrberbe, aToM, MOJIEKY/, jOH, KOBasleHTHa Be3a, jOHCKa Be3a, oKkcuaaumja, okena, KnucenmnHa, 6asa,
€O, UHAMKATOP

XE.1.1.9. 3arpeBa cyncTaHuUy Ha 6e3beaaH HaumH
XE.1.1.10. nusmepwn macy, 3anpemuHy 1 TemnepaTypy CyncraHue
XE.1.1.11. cactaBu anapaTypy v n3Beae nocTynak uehema

XE.1.1.12. y jeAHOCTaBHMM OrleaMMa UCMUTa CBOjCTBA CYNCTaHUM (arperaTtHo cTakbe, Mupuc, 60jy,
MarHeTHa CBOjCTBa, PAaCTBOP/bUBOCT), Kao M Aa Ta CBOjCTBA OnuLLe

2. O6bnact HEOPTAHCKA XEMWIA

XE.1.2.1. ocHOBHa pM3MUYKaA N XeMMjCKa CBOjCTBa HEMeTasla U MeTana (arperaTHo cTakbe,
NpPoOBOA/bUBOCT TOMNOTE U E/IEKTPULMTETA M PEAKLMjY Ca KUCEOHUKOM)

XE.1.2.2. Be3y namehy cBojctaBa HemeTasla U MeTasla U kbUXOBE NPAKTUUYHE NPpUMEHe

XE.1.2.3. ga npenosHa meTane (Na, Mg, Al, Fe, Zn, Cu, Pb, Ag, Au) Ha OCHOBY HUXOBUX GUUUYKUX U
XEeMMjCKUX CBOjCTaBa

XE.1.2.4. na Ha ocHOBY popMy/ie UMEHYje OCHOBHE K/1ace HEOPraHCKUX jeautberba

XE.1.2.5. npumepe oKkcuaa, KucenmnHa, 6asa v CoNM y CBaKOAHEBHOM KMBOTY Kao U NPaKTUYHY
NPUMEHY OBUX jeauHberba

XE.1.2.6. ocHOBHa pU3MNYKa N XeMMjCKa CBOjCTBA OKCMAA, KMCennHa, 6asa 1 conu



XE.1.2.7. yTBpAM OCHOBHa PpU3MYKa CBOjCTBA OKCMAA (arperaTHo cTakbe, 60ja, Mupuc)
XE.1.2.8. goKarke Kucesio-6a3Ha cBOjCTBa cyncTaHum nomohy MHAMKaTopa
XE.1.2.9. ncnurta pacTsop/bUBOCT CONMN

XE.1.2.10. 6e36egHo pyKyje cyncTtaHuama, nocyhem u npubopom

3. O6nact OPTAHCKA XEMUJA

XE.1.3.1. popmyne, Hasmee U GYHKUMOHANHE rpyne HajBaKHUjUX YI/bOBOAOHMKA, a/IKOX0Aa,
KapOOHUNHUX jeantberba, KAPOOKCUAHUX KMCEIMHA U ecTapa

XE.1.3.2. ocHoBHa dM3MUYKa N XeMKjCKa CBOjCTBA YI/bOBOAOHMKA, a/IKOX01a, KAPOOHUNHUX jeANtbEHba,
KapOOKCUMNHUX KUCENNHA U ecTapa

XE.1.3.3. NnpaKTUYHM 3Ha4aj YI/bOBOAOHNKA, aNKOX0NA, KAPOOHUNHUX jeAnHberba, KAPOOKCUITHUX
KMCeNNHA U ectapa y CBakogHEBHOM XUBOTY

4. O6bnact BUOXEMUIA

XE.1.4.1. pa HaBeae PpU3MUKa CBOjCTBA (arperaTHO CTatbe M PaCcTBOP/bUBOCT) MACTU U Y/ba, YI/bEHUX
Xuapara, npoTemHa

XE.1.4.2. npumepe U1 3aCTyN/beHOCT MACTK U y/ba, YI/bEHMX XMApaTa U NPOTENHA Y HAMUPHULAMA

5. O6nact XEMUIA KUBOTHE CPEANHE

XE.1.5.1. 3Ha4aj 6e36eaHOr NOCTyNakba ca CyncTaHLama, HauMHe HUXOBOT NPABUIHOT CKAAAMLITEHA,
a ca Uu/beM O4yBakba 34PaB/ba U XKMUBOTHE cpeanHe



Cnepehu UcKasm onucyjy LWITa yYeHUK 3Ha, YMEe U MOXKe [1a ypaau Ha cpeaHem HMBOY Y CBAKOj
obnactu.

1. O6bnact ONLWITA XEMUIA

XE.2.1.1. Kako TN xemujcke Be3se ogpehyje cBojcTBa CyncTaHUM (TemnepaType TON/beHba U K/by4akba,
Kao M pacTBOP/bMBOCT CYMNCTaHLK)

XE.2.1.2. 3Hauyere TEPMUHA: MaTepuja, XOMOreHa cmella, XeTeporeHa cMelLla, aHaAn3a U CMHTe3a,
HeyTpanunsaumja, CyncTuTyumja, aguumja, aHxuapua, usomep, nsorton

XE.2.1.3. wTa je 3acuheH, HesacuheH 1 npesacuheH pacTeop

XE.2.1.4. pa cactaB/ba popmysie HajBaXKHMjMUX NPeACTaBHMKA KNaca HEOPraHCKMX U OPraHCKMX
jeantberba, U jeaHauYMHe XeMUjCKUX peaKkumja HeyTpanmsaumje n cynctutyumje

XE.2.1.5. nsabepe HajnorogHuMju HaunH 3a noseharbe 6p3nHe pacTBaparba cyncTaHue (noseharbem
TemnepaTtype pacTBapaya, yCcUTHaBatbeM CyncTaHLe, Mellakbem)

XE.2.1.6. NpOMEHW KOHLEHTpaLMjy pacTBOpa A404aBatbeM PACTBOPEHE CYNCTaHLE MM pacTBapaya
(pasbnarkmBarbe M KOHUEHTPOBaHE)

XE.2.1.7. y ornegmMma ncnuTyje CBOjCTBa CYNCTaHUM M NOAATKE O CyNncTaHLama npuKasyje TabenapHo
WUIN LWEMATCKN

XE.2.1.8. n3pavyHa NnpoLLeHTHM cacTaB jeAnHera Ha OCHOBY pOpMy/ie U Macy peakTaHaTa U
nNpou13BOAAa Ha OCHOBY XeMMUjCKe jeiHauyMHe, TO jecT Aa NOKa*Ke Ha OCHOBY M3payyHaBama 4a ce
YKYMHA Maca CyncTaHUy HEe Merba NPU XEMUjCKMM peakLmjama

XE.2.1.9. uspayyHa macy pacTBopeHe CyncTaHLe 1 pacTBapaya, Ha OCHOBY MPOLEHTHOr cacTaBa
pactBopa 1 06pHyTO

XE.2.1.10. Hanpasu pacTBOp ogpeheHor NpoueHTHOr cacTaBa

2. O6bnact HEOPTAHCKA XEMUJA

XE.2.2.1. Ha ocHOBY Ha3MBa OKCMAQ, KUcenuHa, 6asa u conu cactasu Gopmyny OBUX CYNCTaHLM
XE.2.2.2. nuLle jeaHauYMHe XEMUjCKUX peaKkupja CUHTe3e U aHanuse BUHapHUX jeauHberba

XE.2.2.3. ekcnepnumeHTaHUM NyTEM UCNUTA PACTBOP/BUBOCT U XEMMUjCKY peaKumjy OKCnaa ca BOAOM

XE.2.2.4. ucnuTa HajBa*kHMja XeMUjCKa CBOjCTBa KMCENMHa (peaKumja ca KapboHaTUMa U MeTannma)

3. O6nact OPTAHCKA XEMUJA

XE.2.3.1. nuwe jegHaunmHe XeMWUjCKNX peaKLnja caropeBarba Yr/bOBOAOHMKA U aNIKOX0Na



4. O6nact BUOXEMUIA

XE.2.4.1. HajBa*KHKUje ynore MacTu U yiba, YI/bEHUX XMAPATA U MPOTEMHA Y X KUBUM OPraHM3IMMma



Cnepehu UcKasm onucyjy LWITa yYeHUK 3Ha, YME N MOXKe [ia ypaau Ha HanpeaHOM HUBOY Y CBaKOj
obnactu.

1. O6bnact ONLWITA XEMUIA

XE.3.1.1. pa3nuky nsmehy YMCTUX CyncTaHUM (elemeHaTa U jeaurbera) M cmella, Ha OCHOBY BPCTa
yecTnua Koje unx mnsrpahyjy

XE.3.1.2. KaKo je NpaKTMYHA NPMMEHA CYNCTaHLUM NOBe3aHa ca hUXOBMM CBOjCTBUMA

XE.3.1.3. ga cy cBOjCTBa CYNCTAHLM U NPOMEHE KOjMMa NOA/NEXY YCA0B/bEHE Pa3/IMKaMa Ha HUBOY
yectmua

XE.3.1.4. cTpyKTYypy aToMa, MOJIEKY/1a U jOHA, KOje X eneMeHTapHe Yyectuue usrpahyjy 1 Kako og,
HUXOBOr 6poja 3aBUCK HaeNEeKTpUCake aToOMa, MOJIEKY/A U joHa

XE.3.1.5. 3aBUCHOCT pacTBOP/bUBOCTU CYNCTAHLE 04 NpUpoae CyncTaHLe 1 pacTeapaya
XE.3.1.6. 3Hauene cnegehunx TepmnHa: ectepuduKkalmja, canoHnduKkaymja

XE.3.1.7. Ha ocHOBY CBOjCTaBa cacTojaka cmelle Aa u3abepe n nseege ogrosapajyhm nocrtynak 3a
HMXOBO pa3aBajarbe

XE.3.1.8. 4a oCMUCAN eKCcnepMMeHTaAHU NOCTYNaK npema 3a4atom unsby/npobaemy/nutarby 3a
UCTpaXkKnBatbe, Aa benexkn u npukasyje pesyatate TabenapHo u rpapuykun, popmyaniue
objawrberbe/a M n3Beae 3aK/bydak/e

XE.3.1.9. ga n3payvyHa NpoueHTyasiHy 3aCTYN/bEHOCT HEKE CYMNCTaHLe y CMeLln, Aa n3Boam
CTEXMOMETPUjCKa N3padyHaBatba Koja 06yxBaTajy peaKTaHT y BULLKY U OHOC Mace M KONNYMHe
CyncTaHue

2. O6nact HEOPTAHCKA XEMWIA

XE.3.2.1. aa cy dM3MUKa M XeMumjcKa CBOjCTBA MeTana U HemeTana oapefeHa CTPYKTYPOM HUXOBUX
atoma/monekyna

XE.3.2.2. xemujcKa CBOjCTBa OKcMAa (peakuuje ca BOAOM, KUCENIMHAMA, XMAPOKCUAMMA)

XE.3.2.3. ga onwTa CBOjCTBa KMCE/MHA 3aBUCE O HUXOBE CTPYKTYpeE (peakumja ca XMapoKcnanma,
meTannma, KapboHaTma, bukapboHaTMa 1 6a3HUM OKCUaMma)

XE.3.2.4. ga onwrTa cBojcTBa 6a3a 3aBuce 04, HUXOBE CTPYKTYpe (peaKumje ca KuceanmHama v ca
KUCEIMM OKCMAMMa)

XE.3.2.5. ga pun3mnyKa n xemmjcka cBOjCTBa CO/IN 3aBUCE O, HUXOBE CTPYKTYpe

XE.3.2.6. n3Beae peakumjy HeyTpanmsaumje



3. O6nact OPTAHCKA XEMWJA

XE.3.3.1. xemujcke peakumje yr/bOBOAOHMKA, a/IKOX0/a, KAPOOHUAHUX jeautberba, KapbOKCUAHNX
KMCennHa u ectapa

XE.3.3.2. BMAOBE NPaKTUYHE NPUMEHE YI/bOBOAOHMKA, a/1IKOX0Na, KAPOOHUHUX jeAntbema,
KapbOKCMHUX KUCENMHA M ecTapa Ha OCHOBY CBOjCTaBa Koja umajy

XE.3.3.3. nuwe jegHauymMHe XeMUjCKMUX peaKkumja yr/bOBOLOHMKA, aIKoXona, KAPOOHUAHUX jeANtbetba,
KapOOKCUMNHUX KNUCEeNNHA U ecTapa

4. O6nact BUOXEMUIA
XE.3.4.1. oCHOBY CTPYKType MOJIeKyNa KOjuU YNHE MACTU U Y/ba, YI/bEHE XNAPATE U NPOTENHE

XE.3.4.2. OCHOBHa XeMMjCKa CBOjCTBa MacCTu U ysba (canoHndUKaLmjy U XMapoausy), yr/beHUX xuapara
M NpoTenHa

EKCMNEPUMEHT (3ajeaHnyka ob6nacT 3a npegmeTe NPUMPOAHUX HayKa: Buonorujy, ®usuky u Xemujy)

Y o6nactv EKCMEPUMEHT Ha OCHOBHOM HMBOY YYE€HWK/y4yeHuLa Ha OCHOBHOM HMBOY yMme Aa:
XE.1.6.1. 6e36e4HO pyKyje OCHOBHOM ONPEMOM 33 EKCMEPUMEHTAIHWN Paa M CyncTaHLama

XE.1.6.2. n3sene eKcnepmMmeHT npema 4aTtom ynyTcTey

Y 06nactv EKCMEPUMEHT Ha cpeatbem HUMBOY yYEHUK/y4eHULA Ha Cpearem H1BOY yme Aa:

XE.2.6.1. NpMKynu nogaTKe NocMaTpaktbem U MEPEHEM, M Aa NPU TOM KOpUCTU ogrosapajyhe
NHCTPYMeHTe

XE.2.6.2. TabenapHo v rpaduuKkmn NpUKaxKe pesyntate nocMmatparba AN Mepemsa

XE.2.6.3. n3Boam jegHoOCTaBHa yonwTaBaka M CMCTEMATU3ALNjy pe3yaTaTa

Y o6nactv EKCMEPUMEHT Ha HanpeAHOM HMBOY yYeHUK/yYeHuLa Ha HanpeaHOM HUBOY yme Aa:
XE.3.6.1. npeno3Ha nuTarbe/npobaem Koje ce MoXKe eKCnepuMeHTaNHO UCTPAXKUTH

XE.3.6.2. noctasu xunotese

XE.3.6.3. nnaHupa 1 n3sege eKCnepumeHT 3a TecTupakbe xmnoTese

XE.3.6.4. goHece penieBaHTaH 3aK/by4aK Ha OCHOBY pe3yaTaTa 406ujeHUX y eKcnepmmeHTaHOM paay



KpuTepujymm ouerbnMBarba 3a OCHOBHY LUKOAY

nocturHyhe Ha 4eceToMUHYTHOM TecTy oueHa
100 % - 90 % 5
89 % - 80 % 4
79%-70% 3
69 % - 60 % 2
59%-0% 1
nocturHyhe Ha KOHTPOIHOM 3a4aTKY oueHa
100 % - 85 % 5
84%-70% 4
69 % -55% 3
54%-40% 2
39%-0% 1




