XEMWMIA

O6paszoBHU cCTaHaapAau
20009.

Mpey3eTo u3:

OBPA30BHMU ctaHgapam 3a Kpaj o6aBe3HoOr 06pasoBakba -

Beorpag : MuHuctapctso npocsete Penybanke Cpbuje : 3aBog 3a BpenHOBake KBauTeTa o6paaoBaH>a "
BacnuTarba, 2009 (Beorpag : 3aBog 3a BpeAHOBakbe KBasuTeTa 06pa3oBaktba WM BacnWTakba)



CappKaj:

R = 10 1 F PP PPTPPPOPP 3
2 OCHOBHU HUBO = HUBO L......oeiiiiiiieiiiieitee ettt ettt et e e e st e e e e s et a e e e e e e s e e nnneneeeeeeesanannne 4
Y 061acTv OTILUTA XEMMUIA YUEHUK/YUEHMLLA BHA: c.uveeiveesrreeeieereereesseesteesseessseessesssesssesssssssssssesssesssesssesssnes 4
Y 06nactv OTNLUTA XEMUIA YUEHNK/YUEHMLA YME LA .veevvverereenreereesreesseesseeesseessesssesssesssssssesssesssesssesssesssnes 4
Y 06nactv HEOPTAHCKA XEMMIA YUEHUK/YUEHMLL BHA . .eccuveeereerieiteenteesseeesreeiseesseesseesssessessesssesssesssesssnes 4
Y 06nactv HEOPTAHCKA XEMMIA YUEHUK/YUEHMLLA YME B ..ccureereereesreeireesrreeseessesssessssessesssesssesssesssssssnes 4
Y 061acT¥ OPTAHCKA XEMMIA YUEHMK/YUEHMLLA BHA: c.veevureeeieeereereeiteesteesseeesreesseesseessaesssesssessesssesssesssesssnes 5
Y 061aCTV BUOXEMUIA YUEHMK/YUEHULA BHA: woeeuveereesriesiiesiiesreereesseesseesseessseesessseessasssssssesssesssesssesssesssnes 5
Y 06nactv XEMUJA }UBOTHE CPEAMHE YUEHUK/YUEHMLLA BHA: c.uveereereeireeiireereeiteesieesseesvesveeveesseesseessns 5
3 CPEOHU HUBO - HUBQO 2.ttt ettt ettt e e e ettt e e e e e s st e e e e e e e e snsnseteeeeeeesanannneaaeaeeanan 6
Y 061acTh ONLUTA XEMUIA YUEHUK/YUEHULLA BHE: cuveeeurieeireeeereeeeteeeeaeeeeteeeeseeeiseeesseeesesesessseessesessssesssesennes 6
Y 06n1actit OMNLUTA XEMUIA YUEHUK/YUEHMLLA YIME [LA: ..eecuveeeeureeeereeeetreeeeteeeeiteeeeseeessseeeesesessseesseeessesesesesennes 6
Y 06n1act HEOPTAHCKA XEMMIA YUEHUK/YUEHMNLA 3HA 8% ..uveeeereeeirreeereeeereeeiteeeetreeeireeessseesseeesseeessesennes 6
Y 06n1actv HEOPTAHCKA XEMMIA YUEHUK/YUEHULLA YME [: . .veeereeeirreeereeeereeeiteeeesreeeeteeesseesseeesseeessesennes 6
Y 06n1act OPTAHCKA XEMMUIA YUEHUK/YUEHMLLA 3HA JLA: c.vveeeureeereeeitreeereeeereeeeteeeetreeeeteeessseessseeensesessesennes 6
Y 061aCTU BUOXEMMUIA YUEHUK/YUEHULLA BHA: ..veieeeeeeeirieeteeeereeeiteeeeteeeeteeesseeeisesesseeessesesssssssesessesessneenses 6
4 HATIPEOHU HUBO - HUBO 3.ttt ettt ettt et e e e ettt e e e e s s e ee et e e e e e e e snnreneeeeesesenannneneneas 7
Y 061acTvt OMLTA XEMUIA YHEHUK/YHEHNLA PABYME:u.rivrereeeeeneerse Biiiaaseeessesseessessesseensessesnsessissesnsessansenees 7
Y 061acTv OTILUTA XEMMUIA YUEHUK/YUEHMLLA YIME: .veeveerreerreeereereeataesssesssessseesessseessassssessseisseesssistaisnsansnes 7
Y 061acTv HEOPTAHCKA XEMUJA YUEHUK/YUEHULLA PABYME: ...e.uverretieresseeneesueeseessesseesessensssssesneessosnentsnees 7
Y 061acTv HEOPTAHCKA XEMUJA YUEHUK/YUEHULLA YIME LA ...ueeuvenreeiassasseeseesueaseessessaenssssasseiesesensesnsessaeses 7
Y 06nactv OPTAHCKA XEMMIA yUEHUK/YHEHULLA PABYME:......ccuveereesienreesseeerveenseesseessessssessessneenssons s auasanes 7
Y 06nactv OPTAHCKA XEMMIA YUEHUK/YHEHMLLE YIME [LA: .eevveereenreensissseeisseesreeiseessessseesssesssessteessesssessssastons 8
Y 061aCTV BUOXEMUIA YUEHMK/YUEHULA BHE: veeeuveerreerreesuesiseereeireessesanssssesesseessessseessassssesssesnsbossans dossbbasanes 8
Y 061aCTV BUOXEMUIA YHEHMK/YUEHULA PABYME: ..uveerreerrreriueenreereenseotassseessseeseesseessassssesssesnsassressssesssssnnes 8
5 3AJEAHNYKU CYBAOMEH 3A BUOJIOTUIY, ®UINKY U XEMIIY: ... 5oiieee et esdiee e s 9
MPAKTUYAH PAL N EKCITEPUMEHT ettt e e e iibit e e e e e e bbbt teeeeeeeaeunneneeeeesesanannneedeeeeeeaannnnss .. 9
OCHOBHU HUBO ... s S o SOOI ottt ... ... SO o e et sesaam P e e 9
CPEABU HUBO. 2. ... ................. .00, ST T 9
FVATUPEARIA (R o e ooooaGBac0acanadaocaEo TR PSP 9



1 YBOA

O6pa3oBHU cTaHAapAn GOPMYANCAHM CY Ha TPW HMBOA NoCTUrHyha.

HuBoW 06pPa3oBHUX CTaHAAPAA ONUCYjy 3aXTEBE PA3NINUUTE TEXUHE, KOTHUTUBHE KOMMJIEKCHOCTU U
0bMMa 3Hamba, Of jeAHOCTAaBHMjUX Ka cnoxeHUM. CBaKM HapedHW HMBO NoAgpasymeBa Aa je YYEeHUK
CaBNaZao0 3Hakba M BELWTMHE Ca NPeTXOAHOTr HMBOA.

1. OcHOBHM HUBO

Ha npBom HMBOY OMMCaHW Cy 3axTeBW KOjU MpeacTaB/bajy 6asvyHM UM OCHOBHWU HWMBO 3HaHQ,
BEWTMHA U ymerba. OdeKyje ce aa he ckopo ceu, a Hajmarbe 80% yyeHuKa/ydeHuua noctuhu Taj HMBO. Ha
6a3MYHOM HMBOY Hanale ce Temes/bHa MpPegMeTHa 3Hatba U YMerba, TO cy PYHKLMOHANHA U TpaHchepHa
3Hatba M YMerba HEOMNXOA4HA, KAKO 33 CHaNaXKete Y XMBOTY, TaKO U 3a HACTaBaK y4Yetba. 3Hakba U yMeHa ca
OCHOBHOTI HMBOA Hajyelhe cy Mare C/N0XKEHa 04, OHUX Ca CPeaHEer U HanpeaHor HUBOA, aliv TO HUje yBeK
cnyyaj. OBae cy cmellTeHa M OHa 3Hakba M YMerba Koja HUCY jeAHOCTaBHa, ann Cy TaKo TemesbHa Aa
3ac/yKyjy nocebaH Hamop, Koju je noTpebaH Aa 6U KUMa 0B1IALANN FOTOBO CBU YHEHULLM.

3. HanpegHu HUBO

Ha Tpehem HMBOY onucaHu cy 3axTeBM KOjU MpeAcTaB/bajy HANpPeAHW HUBO 3Haka, BELTMHA U
ymerba. Ouekyje ce aa he oko 25% yyeHuKa/yyeHuua noctuhu Taj HMBO. 3HaHba M YyMerba ca OBOT HMBOA Cy
TpaHcdepHa, Npe cBera 3a HAacTaBaK LIKo/0Bakba. KomneTeHumje ca HanpegHOr HMBOA Cy MO NpPaBuay U
KOFHUTUBHO C/IOXKEHMWje of, OHMX ca 6asnyHOr U cpearer HMBoa. To 3HAYM Aa ce Of YY4EeHWKa oyekyje Aa
aHanu3upa, ynopehyje, pasnukyje, KPUTUYKM CyauM, U3HOCU SIMYHWU CTaB, MOBe3yje pas/anyuTa 3Hama,
npuMerbyje MX WU CHaflasu ce M Yy HOBMM M HecTaHZapAHMM cuTyaumjama. [leTasbHuje obpasnoxkerbe
cagpKaja cTaHAapAa No HMBOMMA, UCKasMMa M obacTMma Y3 NpuKas ogabpaHux 3a4aTaka, Kojuma ce T

MCKa3n MOry MEPUTU, AaTU Cy Y NOCEOHUM NPUPYYHULMMA 33 NojeAnHe HacTaBHe NpeaMmeTe, HaMereHMUM
HaCTaBHULMMA.

O6pa3oBHU cTaHZApam cy aeduHUCaHK 3a cnegehe obnactn: A0
: : :

« OMNLWTA XEMUIA (cyncTaHue, cTpyKType, CBOjCTBA U | eHe) |

o HEOPTAHCKA XEMWIJA (e1€MeHTH, HEOPraHCKa jeAunrberba v peakLmje) . 4

¢ OPTAHCKA XEMWJA-(opraHCcKa jeguiberba, CTPYKTYPA U peakuuje) 2

* BUOXEMWIJA (61onowiKku BaxHa opraHcKa jeaurersa)

o XEMVJAKUBOTHE CPEVIHE

9

3a npeameTe NpUPOAHUX Hayka (Buonorunja, dusuka n Xemuja) 4oaatHo cy aeduHUCAHN
3ajeHMYKM 06PaA30BHM CTaHAAPAM KOjU Ce OAHOCE Ha EKCNEPMMEHT Yy NPUPOAHMM HayKama (cTpaHa 9).



2 OCHOBHW HWUBO -HUBO 1

Y o6nact OMWTA XEMUIJA yyeHuK/yyeHumua 3Ha:

XE.1.1.1. ga npasu pasnunky nsmehy enemeHara, jeantberba U CMELIA U3 CBAaKOAHEBHOT }KMBOTA, HA OCHOBY
HUXOBE CNOXKEHOCTU;

XE.1.1.2. 0 NpaKTUYHO] NPMMEHU enemMeHaTa, jeamHera U CMeLWa M3 COMNCTBEHOr OKPYXeha, Ha OCHOBY
HMXOBUX CBOjCTaBa;

XE.1.1.3. Ha OCHOBY KOjMX CBOjCTaBa CynCcTaHLEe MOTry Aa ce Pa3/iInKyjy, KOjuM BpCTaMa NPOMeEHa CyncTaHue
noAsieKy, Kao 1 Aa ce Npu NPoOMeHamMa yKynHa Maca CyncTaHumM He Mekba;

XE.1.1.4. pa cy yncTe cyncTaHue nsrpaheHe og atoma, MOJIEKY/1a M jOHa, Te Aa ce oBe YecTuue mehycobHo
pa3nInKyjy NO HaeNeKTpmcaky M CNoKeHoCTH rpahe;

XE.1.1.5. Tn xemujcKe Be3e 'y MOSIEKYIMMaA eleMeHaTa, KOBAJIEHTHUM U jOHCKUM jeAUHEHUMA;

XE.1.1.6. KBa/UTAaTUBHO 3Ha4yere CUMMOO0/siIa HajBaXKHUUX XEMWjCKMX efiemMeHaTa, XeMujckux dopmyna
HAjBa*KHUjUX NPEACTABHMKA KJ/laCa HEOPraHCKMX U OPraHCKUX jeaurberba, M KBAJIMTATUBHO 3Haderbe
XEMMjCKUX jeAHAYMHA peaKkunja okcmaaumnje;

XE.1.1.7. wTa cy pacTBOpn, KaKo HACTajy M NpUMepe pPacTBopa y CBAKOAHEBHOM KUBOTY;

XE.1.1.8. 3Hauere cnegehux TepMMHaA: CyncTaHLa, CMeLlla, PacTBop, pacTBaparbe, €NEMEHT, jeaurberbe,
aTOM, MONEKY/, jOH, KOBa/ZIeHTHA Be3a, jOHCKA Be3a, OKcuAaLmja, okeua, KucenmHa, 6asa, co, MHAMKaTOP.

Y o6nact OMWTA XEMUJA yyeHUK/yyeHunua yme Aa:

XE.1.1.9. pa 3arpeBa cyncraHuy Ha 6e36eaaH HaunH;

XE.1.1.10. ga usmepn macy, 3anpemmHy 1 TemnepaTypy CyncTaHue;

XE.1.1.11. pa cactaBu anapaTtypy 1 u3Bee noctynak uehemwa;

XE.1.1.12. ga y jeAHOCTaBHMM orjeauma UCNUTa CBOjCTBa CyNcTaHWM (arperaTHo cTakbe, mupuc, 6ojy,
MarHeTHa CBOjCTBa, PaCTBOP/bUBOCT), Kao M Aa Ta CBOjCTBA ONULLE.

Y o6nactn HEOPTAHCKA XEMWJA yyeHuK/y4yeHnua 3Ha:

XE.1.2.1. ocHOBHa $M3MYKa U XeMMjCKa CBOjCTBa HemeTasna WU MeTana (arperaTHo cTambe, I'IpOBO,EI,I'bVIBOCT
TON/NIOTE U eNEKTPULMUTETA U PeAKLUjY Ca KUCEOHUKOM)

XE.1.2.2. Be3y namehy cBojcTaBa-HeMEeTala U MeTaNa U HbUXOBE NPAKTUYHE NPUMEHE

XE.1.2.3. pa npeno3sHa metane (Na, Mg, Al, Fe, Zn, Cu, Pb, Ag, Au) Ha OCHOBY HMXOBUX PU3UYKUX U
XEMMUjCKMX CBOjCcTaBa

XE.1.2.4. pa Ha ocHOBY popMy/ie UMEHYje OCHOBHE K/1ace HEOPraHCKUX jeautbetba

XE.1.2.5. npumepe okcuga, KMcennHa, 6asa u conn y CBakogHEBHOM JKMBOTY KAO W MPAKTUYHY NPUMEHY
OBUX jegutbera

XE.1.2.6. ocHoBHa pU3NYKa MU XeMMjCKa CBOjCTBA OKCMAA, KMcennHa, 6asa n conu

Y o6nact HEOPTAHCKA XEMWUJA yyeHuk/yyeHnua yme aa:

XE.1.2.7. yTBpAn ocHOoBHA $M3NYKa CBOjCTBA OKCMAa (arperaTHo cTake, 60ja, mupmc);
XE.1.2.8. na poKaxke Knceno-6asHa CBOjcTBa CyncTaHUM nomohy MHAMKATOPA;
XE.1.2.9. ucnmta pactBoOp/bUBOCT COMU;

XE.1.2.10. 6e36eaHo pyKyje cyncTaHuama, nocyhem n npubopom.



Y o6nactn OPFTAHCKA XEMMUJA yyeHuK/y4eHunua 3Ha:

XE.1.3.1. dopmyne, HasnBe U PYHKLMOHANHE FPYNe HajBaXKHUjUX YI/bOBOAOHMKA, aNKOX01a, KapboOHUIHMX
jeantberba, KapbOKCUAHNX KUCENMHA U ecTapa;

XE.1.3.2. ocHOBHa ¢M3MYKa U XEeMWjCKa CBOjCTBa YI/bOBOAOHMKA, a/lKOX0/a, KapbOHUIHUX jeautberba,
KapOOKCUIHUX KUCeINHA U ecTapa;

XE.1.3.3. npaKTM4YHM 3Ha4aj Yr/bOBOAOHMKA, a/IKOX0/1a, KAPOOHWUIHUX jeantberba, KapbOKCUAHUX KMCEeNMHa
M ecTapay CBakogHEBHOM KMBOTY.

Y o6nact BUOXEMMUIA yyeHuK/yuyeHunua 3Ha:

XE.1.4.1. pa HaBege ¢M3MYKa CBOjCTBa (arperaTtHO CTakbe WM PACTBOP/bUBOCT) MACTU U Yy/ba, YI/bEHMUX
Xmppara, NpoTenHa;

XE.1.4.2. npumepe u 3acTyn/beHOCT MACTU U y/ba, YI/bEHUX XMApaTa U NPOTEMHA Y HAMUPHMLLAMA.

Y o6nactn XEMUIA UBOTHE CPEAMNHE yyeHUK/y4eHnua 3Ha:

XE.1.5.1. 3Havaj 6e3beaHOr NocTynaka ca CyncraHLama, HauMHUMA HUXOBOT NPABUAHOT CKNAAMLWTEHA, a
Ca UW/beM O4YyBatba 34PaB/ba U KUBOTHE CpeamHe.



XE.2.1.1. KaKko TMN xemunjcke Bese ogpehyje cBOjCTBa CyncTaHuM (TemnepaType Ton/bera U K/bydyaha, Kao U
pPacTBOP/bUBOCT CYNCTaHLN);

XE.2.1.2. 3Hayere TEepMUHA: MaATepuja, XOMOreHa CMmella, XeTeporeHa Cmella, aHaaM3a U CUHTes3a,
HeyTpanusaumja, CyncTuTyLmja, aguumja, aHxnapua, usomep, 13oton;

XE.2.1.3. wTa je 3acuheH, HesacuheH n npesacuheH pacTeop;

XE.2.1.4. pa cactas/ba popmysie HajBAXKHMjUX NPELCTaBHUKA KNAaca HEOPFraHCKMX M OPraHCKUX jeantbersa, U
jeaHauYnHe XeMUjCKUX peakumja HeyTpanmsalumje u cynctutyumje.

‘

XE.2.1.5. n3abepe HajnorogHuju HaumH 3a noseharbe 6p3uHe pacTBaparba CyncTaHue (noseharbem
TemnepaType pacTBapaya, yCUTHaBaHEM CYNCTaHLE, MeLLaem);

XE.2.1.6. NpOMEeHM KOHUEHTpauMjy pacTBopa [A04aBatbeM pacTBOpPEeHe CyncTaHue WAM pacTBapadva
(pasbnarkmBarbe M KOHUEHTPOBaHE);

XE.2.1.7. y ornegMma uUcnutyje cBOjCTBA CYNCTaHLM M Aa NOAATKE O CyncTaHuama npukasyje tabenapHo uam
LIeMaTCKu;

XE.2.1.8. n3payyHa NpOLLEHTHWN CaCcTaB jeAutbera Ha OCHOBY popmMy/ie U Macy peaKTaHaTa M Npou3BoAa Ha
OCHOBY XeMMUjcKe jeHaUIHE, TO jecT fa NOKaxKe Ha OCHOBY M3payyHaBakba [ Ce YKyaHa-Maea-Cyrct
MeHa NP XEMUjCKMM peakLmjama; ———"
XE.2.1.9. n3spadyHa macy pactBopeHe CyncTaHue M pacTBapaya, Ha
pacTBopa 1 06pHYTO; ' “

XE.2.1.10. HanpaBu pacTBop ogpeheHe NpoLEeHTHE KOHLEHTpauuje.
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CHOBY MPOLEHTHE KOHLEHTF
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XE.2.2.1. Ha OCcHOBY Ha3MBa OKCUAQ, KUCENNHA, 6a3a 1 com cacTasu GopPMYTy OBUX CYNCTAHLLM;

XE.2.2.2. nnwe jep,Haque XEMMJCKMX peaKkLymja CuHTese u INX jeauHbersa.
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XE.2.2.3. ekcnepumMeHTanHUM NyTeM UCMUTA PACTBOP/bUBOCT U XEMMUjCKY peaKumjy OKcuaa ca BOAOM;
XE.2.2.4. ucnuTa HajBa*kHMja XeMUjCKa CBOjCTBa KMCENNHA (peaKumja ca KapboHaTUMa 1 MeTannma).
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XE.2.3.1. nuiwwe jeaHauynHe XeMUjCKUX peaKLumja caropeBarba Yyr/bOBOAOHUKA U a/IKoXoNa.

XE.2.4.1. HajBakHM]je ya0re MacTu U y/ba, YI/beHUX XMapaTa U NPOTENHA Y }KUBUM OpraHM3MmnMma.



4 HANPEQHW HMBO - HUBO 3

XE.3.1.1. pa3nuKky nsmehy 4McTmnx cyrnctaHum (enemeHaTta u jeanmerba) M cMella, Ha OCHOBY BPCTa YecTuua
Koje ux uarpahyijy;

XE.3.1.2. KaKo je NpaKTUYHA NPMMEHA CYNCTaHLUM NOBe3aHa Ca hMXOBMM CBOjCTBUMA;

XE.3.1.3. ga cy cBojcTBa CYNCTaHUM M NPOMEHE KOjMMa NOAJIEKY YC/I0B/bEHE PAa3/IMKaMa Ha HUBOY YeCcTULa;
XE.3.1.4. CTPYKTYpYy aToMa, MOJIEKY/Ia U jOHA, KOje UX efleMeHTapHe YyecTtuue u3rpahyjy n Kako oa HUxoBor
6poja 3aBUCK HaeNeKTpPUCatbe aTOMa, MOJIEKYA U jOHa;

XE.3.1.5. 3aBUCHOCT pacTBOP/bUBOCTU CYNCTaHLE 04 Npupoae CyncTaHLe 1 pacTBapaya;

XE.3.1.6. 3Hauere cnegehmnx TepmuHa: ectepudpuKaumja, canoHndmkaumja.

Y o6nactv OMWTA XEMWUIA yuyeHUK/y4yeHunua yme:

XE.3.1.7. Ha oCHOBY CBOjCTaBa cacTojaka cmelue Aa usabepe n M3Bege oarosapajyhu nocrynak 3a HUXoOBO
pasagajamee;

XE.3.1.8. Aa OCMWUCAM eKCNepMMEHTaNHU MOoCTynak npema 3agaTom uu/by/npobnemy/nutarby 3a
UCTpaxkmBarbe, 6enexkm n npukasyje pesyntate TabenapHo U rpaduyky, Gpopmynuule objallrberse/a u
u3Beze 3ak/bydak/e;

XE.3.1.9. ga mn3payyHa NpoueHTyaNHy 3acTyn/beHOCT HeKe CyncTaHue Yy CMeLln, U3BOAN CTEXMOMETPUjCKA

n3payyHaBarba Koja 06yXBaTajy peaKTaHT y BULIKY M OAHOC Mace M KOJMYMHE C :
a8

Y o6nact HEOPFTAHCKA XEMWJA yyeHuK/y4eHnua pasyme: _

XE.3.2.1. ga cy ¢u3M4YKa M XemujcKa CBOjCTBa MeTana U HemeTana oppeheHa CTPYKTYpom H:MXéPBMX
atoma/monekyna;

XE.3.2.2. XeMMjCcKa CBOjCTBa OKCcMAa (peakuuje ca BOAOM, KUCENMHAMA, xmp,pOKcm,u,wwa)

XE.3.2.3. pa onwTa CBOjCTBA KUCE/IMHA 3aBUCE Of HUXOBE CprKT\gpe (peakumja ca XMAPOKCUANM,
MeTannma, KapboHaTuma, bukapboHaTUMa U 6asHUM OKCUAMMA);

XE.3.2.4. pa onwTa cBOjcTBa 6a3a 3aBUCE O, HUXOBE CTPYKT (peaKﬂ,Mje Ca KMCeNuMHama U ca Kuceamm
OKCUAMMA); .
XE.3.2.5. ga $m3mMyKa 1 XeMUjCKa CBOJCTBA COJIN 3aBUCE O HbUXOBE CprK1§pe

Y o6nactu HEOPTAHCKA XEMMWIJA yueHuK/y4eHnua yme aa:

XE.3.2.6. nssene peakunjy HeyTpanmsaumje

Y o6nact OPFTAHCKA XEMMWIA yyeHuK/yyeHunLa pasyme:

XE.3.3.1. xemunjcKe peakumje yr/boBOAOHMKA, aKOX01a, KAPOOHUAHUX jeanberba, KAPOOKCUIHUX KMCEIMHA
1 ectapa;

XE.3.3.2. BngoBe npakTUYHe NPUMEHE YI/bOBOLOHWUKA, a/IKOX0Na, KaPOOHUIHKX jeanberba, KapbOoKCUMHMX
KUCENMHA N ecTapa Ha OCHOBY CBOjCTaBa KOja MMajy.



Y o6nactu OPTAHCKA XEMWIJA yyeHuK/y4eHunLa yme aa:

XE.3.3.3. nuwe jeAHauYMHE XEMMjCKMX peakumja Yr/bOBOAOHMKA, aNKOX0/a, KapbOHWAHUX jeantbera,
KapbOKCUNHMX KUCENMHA M ecTapa.

Y o6nactm BUOXEMMIA yueHuK/y4eHnua 3Ha:

XE.3.4.1. oCHOBY CTPYKTYype MOJIEKYNA KOjU YNHE MACTU U YJba, YI/bEHE XNAPATE U NPOTENHE.

Y o6nact BUOXEMMIA yueHUK/y4eHnua pasyme:

XE.3.4.2. OCHOBHa XeMMjCKa CBOjCTBa MacTM U y/ba (canoHUPUKaLMja U XMAPOAN3a), YI/bEHUX XnapaTta U
npoTenHa.




5 3AJEAHUYKU CYBAOMEH 3A BUOJIOTUIY, ®U3SUKY U XEMWIY: NMPAKTUYAH
PAA U EKCMEPUMEHT

OCHOBHHW HMBO
Y o6nactu EKCNEPUMEHT Ha 0CHOBHOM HMBOY y4eHUK/y4yeHuMLa yme aa:

XE.1.6.1. 6e36eaHO pyKyje OCHOBHOM OMPEeMOM 3a eKCNepMMEHTaNHM paa 1 CyncTaHLama
XE.1.6.2. n3sene ekcnepmMmeHT npema 4aToMm ynyTCcTBy

CPEAHU HMBO
Y o6nactu EKCNEPUMEHT Ha cpegtem HUBOY yYeHUK/ydyeHnLa yme aa:
XE.2.6.1. npuKynu noAaTKe NocMaTparbem U Meperem, 1 a Npu TOM KOpUCTU oaroBapajyhe MHCTpymeHTe

XE.2.6.2. TabenapHo v rpaduyKkmn NpuKaxke pesyntaTe nocMmaTpara Uan mepema
XE.2.6.3. n3Boam jegHOCTaBHa yornwTaBakba MU CMCTEMATU3ALNjy pe3yaTaTa

HAMPEOHW HNBO

Y o6nact EKCNEPUMEHT Ha HanpeaHOM HUBOY YYEHMK/ydyeHnLa yme aa:
XE.3.6.1. npeno3Ha nuTare/npobaem Koje ce MoXKe eKCNepPUMEHTATHO UCTRaMNTH
XE.3.6.2. noctasu xunorese

XE.3.6.3. nnaHupa 1 n3sege eKCnepumeHT 3a TeCTUpakbe XxmnoTese
XE.3.6.4. poHece peneBaHTaH 3aK/by4yak Ha OCHOBY pe3ynTaTa A06MjeHUX Y eKCnepMMEHTATHOM Paay
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