[lpBa OCHOBHA WKOAA Kpasba [leTpa Apyror

YKuue

LLUKOJICKUA MPOIPAM 3A XEMUJY

OCMMW PA3PE/]
OCHOBHOT OEPA30BAHbA U

BACITUTAHA
Bpeme Tpajatba nporpama: og, 2022/2023. o 2025/2026. rognHe

AKTUB HACTABHUKA XEMMWIE



Hasus npegmeta: XEMUIA
Pa3spep:ocmu

Fopanwmwu PpoHp yacosa:68 yacosa
CeamunuHun PoHA yacosa: 2

Uusb HacTaBe M yyera Xxemuje: [la y4eHUK pasBuje CUCTEM OCHOBHUX XEMMCKMX MOjMOBa U BeLITMHE 33 NPaBWIHO pyKoBarbe fabopaTopujckum nocyhem, npubopom u
cyncTaHuama, gaa ce ocrnocobu 3a NpMMeHy CTeyeHor 3Harba W BellTMHA 3a pellaBakbe Npobsema y CBaKOAHEBHOM KMBOTY M HacTaBKy obpasoBara, Aa passuje
CNOCOBHOCTM ancTPaKTHOT U KPUTUUYKOT MULLIJbEHA, CNOCOBHOCTU 3a caparby U TMMCKM paj, U OAroBopaH oAHOC npema cebu, ApYrmma u 3KMBOTHOj CPeaUHMN.

Pep.
6poj
HACTABHA TEMA obpaga yrBphusBame Bexba YKYNHO
| METAU, OKCHUON U 5 4 1 10
XMOPOKCUAM
Il HEMETAJIN, OKCNAN U 5 3 2 10
KUCENUHE
1 conu 4 3 1 8
v OPTAHCKA JEANHEHA U 1 1 / 2
HWUXOBA ONLUTA CBOJCTBA
v YI/bOBOJOHNLM 7 4 1 12
Vi OPTAHCKA JEAUHEHA CA 4 3 1 8
KMCEOHUKOM
Vil BNONTOLLUKN BAXKHA 6 5 1 12
OPTAHCKA JEANHEHA
VIl SAWUITUTA XNBOTHE 1 5 / 6
CPEOVHE U 3ETEHA XEMWIA
32 29 7 68
YKYIMHO:

K/byuyHM nojmoBM capgpiKaja: MeTanu, HeMeTanu, OKCUAN, KNCeNUHe, XMAPOKCUAN, CONN, YI/bOBOAOHULM, aanumja, CyncTuTyumja, NoaM-mepu, ankoxonu, KapboKcuaHe
KUCeNNHe, ecTpu, MacCT1 U y/ba, YI/bEHM XMAPATH, NPOTENHM, 3arafiyjyhe cyncTaHue, peunKknaka, 3eeHa Xxemuja.



Pen, Mcxoan Teme/obnactu Cagprkaju nporpama MehynpegmeTHe HauymH 1 nocTtynum octBapmearba Nporpama

HU KomneTeHumje

6poj
— NPABUIHO pYKyje MeTanu y HeXXMBOj 1 }KUBO) KomneTteHumja 3a Ha no4yeTky Teme yyeHUUM pa3maTpajy 3acTyn/beHOCT MeTana y
nabopatopujckum npupoan.OnwTa Gpm3myKa un yyemre HEXWMBOj M }KMBOj NPUPOAM WITO AONPUHOCU HUXOBOM cariefaBatby
nocyhem, XeMWjcKa CBOjCcTBa pefieBaHTHOCTM TemMe 3a pasymeBatbe MPUPOLE M LWTA YMHU HEH
npuéopom n meTana.AlkanHu u Pag ca nogaumma m cacTas, 3aWTo je fobujatbe meTana U3 pyaa 3HaA4YajHO 3a APYLITBO U
CyncTaHuama, un 3eMHOaNKaNHU nHdopmauujama Jaje npu TOMe BaKHO Mpefy3vMarbe Mepa 32 3alWTUTy XKUBOTHE
nokasyje oaroBopaH meTann.l'eoxhe, 6akap, cpeanHe. MNoTpebHO je NMOACTULATU yYeHWKe Aa nosesyjy obauke
OZHOC npema aNlYMWHWNjYM, ONOBO U LUMHK, KomyHuKaumja Hanakerba MeTasna y npupoau (y enemeHTapHoOM 06AMKY U Y
34paB/by U HUXOBE JiIerype MnpakTUyHa jeautberbMMa) ca  CTPYKTYPOM aTOMa, OAHOCHO peakTuBHowhy
*KUBOTHOj CPEAUNHMU; npumeHa.OKkcMay metana u MeTana, Kao U ¢ noJsioxKajem MmeTtana y [lepuogHom cuctemy
— un3Bseae METANNY, XMAPOKCMAK, CBOjCTBA U enemeHara. YyeHuum 6u Tpebano Aa casHajy O BaXKHOCTM KaTjoHa

1 eKcnepumeHT oKcnagn un npuMmeHa. EcteTnuka nojeaMHUX MeTana 3a KMBE OpraHM3Me U MOBEXKy Ta 3Harba Ca
npema Aatom XUAPOKCHMAu KOoMMneTeHUNja cagprkajem 6unonoruje. Pusnyka CBOjCTBa MeTasa Ce y4e y nperaeqy.
ynyTCTBY, JAemoHcmpayuoHu oznedu: Xemujcka CBOjCTBA TUMMYHMX MeETasla y4vye Cce Ha npumepuma

TabenapHo u
rpaduyKn npuKaxe
nopatke,
dopmynuwe
objawmerba u
n3Befe 3aK/byuke;
— HaBege
3acTyn/beHocT
meTana n HemeTana,
HEOPraHCKUX u
OpPraHCcKMX
jeantberba y XnBoj
M HEXUBO]
npupoau;

— MCNUTa U onuwe
¢u13mnyKa cBojcTBa
MeTasna u HemeTana,
W MOoBeXe MX C
HUXOBOM
NPaKTUYHOM
NPUMEHOM;

— MCNuTa U onuwe

peakuuja Na, K, Mg n Ca ca
BOOOM; peakumja MgO un
CaO ca Bogomu
UCNUTMBAKE CBOjCTaBA
HacTanor pactsopa nomohy
NakMmyc-xapTuje;
ncnuTUBake
€/1eKTPonpoBOA/bUBOCTU
pacTBOpa HaTpujym-
XMOpoKcMAaa.

Jlabopamopujcka eexba I:
NCNUTUBaHE PUINYKNX
CBOjCTaBa MeTana;peakymja
MeTasa ca KUcenmHama.

PewaBare npobnema
Capagma

OurutanHa
KOMNeTeHLnja

OarosopaH ogHOC
npema oOKoNHU

OarosopaH ogHOC
npema 3apas/by

HaTpujyma W Kanvjyma (ydeHuum 6u Tpebano Aa TO MOBEXY C
NPeTXo4HUM  pasmaTpatbMma:  Oof,  aJIKaJIHMX  MeTana  [ABa
Haj3acTyn/beHMUja mMeTana y 3eM/bUHOj KOpU, Ynju cy joHn Na+ mn K+
HajBa*KHMjM 3a JbYACKM OpraHn3am), 1 MarHesmjyma v Kaaumujyma Kao
npeAcTaBHMKa 3eMHOaJIKa/IHUX MeTana (Mehy meTanuma Ha MeTom,
OAHOCHO TpeheM MecTy No 3acTyn/beHOCTU Y 3eM/bUHO] KOpM, Mpu
yemy je Ca2+ joH HQj3aCTYM/bEHUjU jOH MeTana Yy JbYyACKOM
opraHuMamy). YyeHuum Tpeba ga youe Aa je KMCEOHUK HeonxonaH
peaKTaHT 3a peakuuje oKkcuaaLumje meTana, Kao WTOo Cy caropeBakbe U
phatbe, 1 ga ynopehyjy Texry pasinunTux MmeTana Aa NoanexKy Tom
TMNy peakumje. OHWM MOry NOCMaTPaTU AEMOHCTPAUMjy caropeBarba
MarHesnjyma Kao npumep peakumje y Kojoj HacTaje oKcug meTtana, a
OEMOHCTpauMje peakumja HaATpUjyma, Kaaujyma, MarHesvjyma w
Ka/iunjyma ca BOAOM Kao NpuMmepe peakuumja y Kojuma HacTtajy
XMApoKcMan oBux metana. Oyekyje ce Aa Ha OCHOBY NocmaTpakba
AeMOHCTpaumja ynopehyjy peakTUBHOCT anKa/lHUX U 3eMHOANKATHUX
MeTasa, U Aa je NoBe3yjy ca CTPYKTYpPOM aTOMa M NoJIoXKajem meTana
y MepvogHom cuctemy enemeHata. [pu pasmatparby XeMWjCKUX
CBOjCTaBa MeTasa KOju MMajy BESMKY MPAKTUUYHY npumeHy (reoxkhe,
6aKap, aNyMUHWjYM, OJIOBO U UMHK), yueHuum bu Tpebano ga yoye
Pa3/IMKY Yy HbUXOBO] PeaKTUBHOCTU (rpahere okcMaa U Xuapokcmuaa) y
OAHOCY HA PeaKTUMBHOCT aJIkaHUX W 3eMHOajKa/lHUX MeTana.




XeMMjCKa CBOjCTBA
MeTana n HemeTana,
1 0b6jacHM nx Ha
OCHOBY CTPYKType
aToMa M NoNOoXKaja
efemeHara 'y
MNepuogHom
cucTemy;

— Hanuwe ¢opmyne
W UMeHyje oKcuae,
KucenuHe, 6ase n
conu;

— MUCNKUTa, onuwe n
objacHu cBojcTBa
oKcnaa,
HeopraHCKmx
KncenuHa, 6asa u
CoNu, NpenosHa Ha
ocHoBy popmyne
WM Ha3MBa
npeacTaBHMKE OBUX
jeourberba 'y
CBaKOAHEBHOM
KMBOTY M NOBEXKE
HMXOBA CBOjCTBA Ca
NPaKTUYHOM
NPUMEHOM;

— Hanuwe 1 Tymaum
jeaHauynHe
XEMMjCKUX peakuumja
meTana u HemeTana;
- n3seae
CTEXMOMETpPMjCKa
M3payyHaBama 7
M3payyHa  MaceHy
NPOLEHTHY
3acTyn/beHocT
CYNnCTaHUM;

Takohe, yyerbe cagprkaja oBe Teme 61 Tpebano ga byae ocnorbeHo
Ha 3Hatbe CTeYeHO y MPETXO4HOM paspesy O AOKasmBaky bHasHe
cpegmHe nomohy MHAMKATOPA, O AUCOouUMjaumjn xmppokemaa u OH-
joHy 360r Kojer je cpeanHa 6a3Ha. Y OKBMPY pasmaTtparba NpPakTUYHe
npMmeHe MeTana, ydyeHuum 6u Tpebano Aa casHajy O HaumHMMA
3alUTMTE MeTasna o4 Koposuje, 0 ierMpakby MeTana y unsby Aobujatba
maTepujana ca norogHuWjUMm CcBojcTBMMa 3a oapeheHy HameHy U O
nerypama Koje ce Hajuewhe Kopucte (6poH3a, MECWHT, Yenuk,
AYPANYMUHUYM, CUNYMUHK). Y OKBUPY NpBe NlabopaTopujcke Bexbe
YYEHULM UCNUTYjy OCHOBHA ¢U3MYKA CBOjcTBA MeTana (arperatHo
cTatbe, 60jy, NPOBOA/BMBOCT eNEeKTpUYHE CTpyje M  TonjaoTe,
MarHeTu4yHocT). Takohe, UcnuTyjy peakumjy marHesunjyma v reoxkha ca
pa3bnaKeHOM X/I0POBOAOHUYHOM KUCENMHOM, WTO 6u, yjeaHo,
Tpebano fa yKarke yyeHUMLMMA O3 je jefHO of CBOjCTaBa KWMCeMHa
peakumnja ca meTanmma (He cBMM) M Ada NpencTaB/ba Be3y KaKo C
rpagMBOM ceamor paspega, Tako U ca cnegehom temom. Ha ocHosy
ornefa yvyeHvum 6m tpebano ga yoye fa 3ajefHMYKA CBOjCTBA METaNa
HUCY noAjenHaKo W3parkeHa Kog, cBux meTana. JlabopaTopwujcka
Bexkba |: NcnutuBarbe ¢U3MYKMX CBOjcTaBa MeTana, UCNUTUBAHE
NPOBOA/BUBOCTU TOMNOTE M ENEKTPUYHE CTpyje, MArHeTUYHOCTMH,
TBpaohe u ryctuHe reoxkha, anymuHujyma n 6akpa. Peakumja metana
Ca KUcenmMHama: peakumja pasbnarkeHe X/JI0POBOLOHUYHE KUCENUHE
Ca MarHesnjymom, rsoxkhem u umHkom. MNpenopyyeHn 6poj Yacosa 3a
peanusaunjy ose teme je 10 yacosa.




— NPABUHO pPYKyje
nabopatopujckum
nocyhem,
npubopom m
CyncTaHuama, un
nokasyje oarosopaH
ofHOC npema
34paB/by U
KMBOTHOj CpeANHY;
— n3Bege
eKcnepumeHT
npema gaTtom
ynyTCcTBY,
TabenapHo n
rpaduyKkm npuKaxe
noaatke,
dopmynumuwe
objawrberba n
nsBene 3ak/byuke;
— HaBege
3aCTyn/beHoCT
MeTasna u HemeTana,
HEOPraHCKMUX u
OpPraHCKMX
jeourberba y XKUBoj
M HEXMBO]
npupoau;

— McnuTa v onuwe
¢dun3myKa cBojcTBa
meTana n HemeTana,
M NOBEXe MX C
HUXOBOM
NPaKTUYHOM
NPUMEHOM;

— MCcnuTa U onuwe
XeMMjCKa CBOjCTBA
MeTasna n HemeTana,
M 06jacHM nx Ha
OCHOBY CTPYKType
aToMa 1 NoJioKaja

HEMETANN,
OKCUan n
KUCENUHE

HemeTann y HeXXnBoj n
KMBoj npupoaun. Onwra
dU3NYKa N xeMunjcKa
CBOjCTBa HemeTana.
XanoreHun enemeHTH,
cymnop, a3oT, ¢ocdop u
yr/beHuK. OKemam HemeTtana
W KMCennHe, CBOjCTBA U
npuMeHa.

JAemoHcmpayuoHu o2neodu:
nobujare cymnop(lV) -
OKCMAA U UCNUTUBAbE
HEroBMx CBOjCTaBa;
pa3bnaxknsare
KOHLEHTPOBAHE CYMNOpPHe
KucenuHe; nobujarbe
yribeHuk(IV)-okenaa n
NCNUTUBAHE HEroBUX
CBOjCTaBa; UCMUTUBAHE
€/IeKTPOonpPoBOA/bUBOCTHU
OecTuoBaHe BOAE U
XN0POBOAOHWNYHE KUCENUHE;
[OKa3nBame basHux
CBOjCTaBa BOAEHOT pacTBoOpa
aMOHMjaKa.

Jlabopamopujcka eexcba ll:
NcNMTUBaHbe GUINYKUX
CBOjCTaBa HemeTana.

Jlabopamopujcka sexcba
1:

[OKasnBakbe KUCenoctu
HeopraHCcKuUX KncenmHa
nomohy nakmyc- xapTuje.

KomneTteHumja 3a
yyemre

AvrntanHa
KOMMeTeHUMja

Capagha

Ha noueTky yuyetba apyre Teme Ba)KHO je Ja YYeHWUM, Kpos
pasmaTparbe 3acTyN/bEHOCTU HEMETANA Y HEXUBOj U KMBOj MPUPoau,
carnefajy peneBaHTHOCT TeEMe 3a pa3yMeBatbe NPMPOLE M LUTA YMHMU
HEH CACcTaB, aAM M Kao pecypca Koju KOpUCTU APYLITBO. YYyeHMUMMa
ce Mmoxe pehu ga HemeTanu ynase y cacTaB OUMONOLIKU BaxKHMUX
jeanroetrba o Kojuma he yuntun y gpyrom geny rogmHe. Ny okesmpy ose
TEME je BaXKHO [a y4yeHMUM NnoBe3yjy CTPYKTYpy aTomMa HemeTasa ca
peakTMBHOWhY enemeHaTa M 06/MUMMA Hanaxewa y npupoau (y
efleMeHTapHOM OBNIMKY U Y jeantberbnMma). YUeHUUmM Mory fa casHajy
0 Pas/IYMTUM aNOTPONCKMM MmogudurKaumjama cymnopa, dochopa u
YyI/b€HMKA, Kao W Jda ce nojcete rpagusa cegmor paspega o
aNoTponckMum  moauduKaumjama  KUCEOHWKa. [leMOHCTpPauMoHu
ornean n nabopatopujcke Bexkbe omoryhasajy ydyeHuuMma ga youe
du3MYKa CBOjCTBA HemeTasna: arperaTtHO CTakbe, PacTBOP/bUBOCT Y
BOAW W HenosnapHMMm pacTBapayMma (nabopatopujcka Bexba ).
MpuAMKOM pasmaTpakba arperaTtHor CTatba HemeTasna Ha CObHOj
TemnepaTypu, y4eHULM ce Mory NoACETUTM O 3aCTyN/bEHOCTM a30Ta U
KMCeOHMKa y Ba3ayxy. OyeKyje ce [a yyeHMLM pPas3/InKyjy oKcuae
HemeTana Koju He pearyjy ca Bogom (CO, N20 1 NO) o, oHUX Koju ca
BOAOM rpage KucenmHe. KMCENOCT HEOPraHCKUX KUCENMHA YYEHULUM
[OKasyjy nomohy WHAMKaTopa, TO CBOjJCTBO noBe3yjy ca
aucoumjaumjom KucenmHa M H+ joHom 360r Kojer cpeauHa vma
Kucena cBOjcTBA. YUYEHWUM MOry ynopeao AO0KasuMBaTM KUCenocT
HbMMa NO3HATUX KUCE/NMHA M3 CBaKOAHEBHOr KMBOTa (cMpheTHa
KMCeNuHa, TMMYHCKa KucenuHa). MNssohere nabopaTtopujcke Bexbe
[ll He mopa pa obyxBaT LLEO LUKOJICKM 4ac. YyeHuKe Tpeba cTtanHo
noacTMuat aa nuwy Gopmyne oKCcuaa M KUcenmMHa (KMCEOHUYHUX:
H2S04, HNO3, H3PO4, H2CO3 un 6e3kuceoHnuHux: HCl n H2S). Y
OKBMpPY OBe TeMe Ba)KHO je Aa Y4YeHWUM Ca3Hajy O MNpPaKTU4YHOj
NPUMEHN KncenmHa. NocmaTpatbem AeMOHCTPaLMja ornesa ydyeHnum
MOTYy Ca3HaTU O HauMHy aobujarba M ceojctBMMa cymnop(lV)-okecmaa,
O HEroBOM YTMLAjy Ha HUXKE OpPraHuame M MUTMEHTE, O HAYUHY
Aobujarba U ceojcTBMMa YribeHUK(IV)-oKcmaa, o0 HEeroBoj ryctuHu y
OfHOCY Ha BasAyx W CBOjCTBY 4@ He nNoAprKaBa ropeme.
MocmaTparbem AeMOHCTpPaumje orefia BaXKHO je Aa ca3Hajy KaKko ce
NpaBWIHO pasbnaxkyje KOHUEHTPOBaHAa CyMMOpHa  KUCeAMHa.
NcnutmBare  eneKkTponpoBOA/bMBOCTM  pacTBoOpa KUCEIWHA M
aMOHMjaKa npyxa NpuWauKy 3a yTBphusarbe 3Harba 360r Kojux joHa
pacTBOPM HEKMX CYNCTaHUM MMAjy Kncena, ogHocHo 6asHa cBojcTea.
Mpenopy4yeHun 6poj yacosa 3a peannsaumjy Teme je 10 yacosa.




enemeHaray
MNepuogHom
cucTemy;

— Hanuwe popmyne
M UMEHYje oKcmae,
KucenuHe, 6ase n
conu;

— UcnuTa, onuwe u
objacHu cBojcTBa
oKcuAa,
HEOPraHCKMX
KncenuHa, basau
CO/IN, NPENOo3Ha Ha
ocHoBy popmyne
WKW Ha3nBa
npeacTaBHUKE 0BUX
jeantoersa y
CBaKOAHEBHOM
KMBOTY M NOBEXKE
HMXOBA CBOjCTBA Ca
NPaKTUYHOM
NPUMEHOM;

— Hanuwe 1 Tymaum
jeAHaunHe
XeMWjCKMX peakumja
MeTana U HemeTana;
—ussege
CTEXMOMETpPUjCKA
n3payvyHaBarba 1
n3payvyHa maceHy
NPOLEHTHY
3aCTyn/beHoCT
CyncTaHuu;

— NPaBWUIHO pYKyje
nabopaTopujckum
nocyhem,
npubopom u
CyncraHLama, u
nokasyje ogrosopaH

Jdobujarbe conn. dopmyne
CONWN N Ha3uBW.
ducounjauymja conn.
dunsmyKa n xemmjcka
cBojcTBa conun. MNpumeHa
conm.

Yyere 0 HauMHMMa [Jobujarba Con, GUBNYKUM U XEMU|CKUM
cBojcTBMMA conm Tpebano 6u ga obyxsaTM NpuMeHy A0 Taga
CTeYeHMX 3Harba (0 KMcennHama M H6asama, HuUxosum dopmynama m
Ha3MBMMA) NPUANKOM Nucarba Gopmyaa U HasMBa HEYTPASHUX COMN,
Kao M XEMWjCKUX jeiHAaUYMHA peaKumja 3a Aobunjatbe HeyTpasHMUX CONMN.
Jobujarbe Kucennx coaM NpuKasaTM Ha npumepy A[obujarba




OfHOC npema
3/ paB/by U
*KMBOTHOj CPeaNHMU;
— n3Beae
eKcnepumeHT
npema gatom
ynyTcTBY,
TabenapHo n
rpaduyKkm npuKaxe
noaarke,
dopmynumuwe
objawmerba u
n3Befe 3aK/byuke;
— HaBege
3acTyn/beHocT
meTana n HemeTana,
HEOPraHCKUX u
OpPraHCKMX
jeantberba y XnBoj
M HEXUBO]
npupoau;

— MCNUTa U onuwe
¢dm3MYKa cBojcTBa
MeTana u HemeTana,
N NoBeXe MX C
HUXOBOM
NPaKTUYHOM
NPUMeHOM;

— McnuTa v onuwe
XeMMjCKa CBOjCTBA
MeTana n HemeTana,
M 06jacHM ux Ha
OCHOBY CTPYKType
aToMa M NONO0XKaja
efemeHaray
MepuogHom
cucTemy;

— Hanuwe popmyne
W UMeHyje oKkcuae,
KucenuHe, 6ase n

conu

AemoHcmpayuoHu oznedu:
peakuuja HeyTpanmsaumje
X/10POBOAOHUNYHE KMUCENIUHE
W pacTBopa HaTpUujym-
XMAPOKCMAA; peakuuja
nsmehy meTtana n KUCeNUHE;
XeMUjCKe peaKkumje conu:
nsmehy Kanumjym-
KapboHaTa u
X/10POBOAOHUNYHE KNCENTUHE,
pacTtBopa reoxxhe(lll)-
XN0pMaa U HaTpPUjym-
XMApoKcMaa, pacTeopa
cpebpo- HMTpaTa u
HaTPUjym-xnopumaa.

Jlabopamopujcka sexcba
IV:pobunjarbe conun m
ncnnTUBabe
pacTBOP/bUBOCTU
pa3INYUTUX CONIN Y BOAM;
nobunjarbe Gapujym-
cyndata; AoKasmBake
yribeHuk(IV)-okenaa n
HacTajakbe Kanuujym-
KapboHara.

KomneTteHuymja 3a
yyere

Pag c nogaunma un

nHbopmauujama

EcteTnuka
KoMneTeHLunja
AuvrutanHa
KoMneTeHLunja

HaTPUjym-xmaporeHkapboHaTa. YueHuum mory nocmaTpaTtu
OEeMOHCTpaumjy peakumje HeyTpanusauuje, Hanucatn dopmyne
peakTaHaTa 1 jegHor npoussoga (Boga), a oHAA pa3maTpaTy Kako ce
cactaB/ba popmyna Apyror npomssoaa, Tj. dopmyna conu. Uy okeupy
oBe Teme yyeHuun 6u Tpebano ga nNuly jeaHavyMHe gucouujauuje y
BOAM PaACTBOPHUX CONM U Aa PA3/IMKYjy KATjOHe O, aHjOHa. YYeHuum
MOry MocmaTpaTM AeMOHCTpauujy ornega y Kojem ce gobujajy
XMAPOKCMAN OHUX MeTasla YMju OKCUOM He pearyjy ca Bogom (Ha
npumep Fe(OH)s), Kao M AemMOHCTpauMjy CBOjCTBA KUCENMHA [Aa
pearyjy ca co/ivMma Yyr/beHe KucenuHe y3 usaBajarbe yr/beHuk(IV)-
oKcuaa v Boge. Ny okBMpy yyera oBe TeMe yuyeHuum 6u Tpebano ga
Ca3Hajy O MPaKTUYHO] MPUMEHM Pas3NMYUTUX COJIN, O CBOJCTBMMA,
A0b6Knjarby M NPaKTUYHO] NPUMEHM KyXMHbCKe oM (Ha mpumep, 3a
npunpemarbe GM3nOOLWKOr PAaCcTBOPA, Kao KOH3epBaHc). Kopenaumja
Ca HacTaBOM reorpaduje MoXKe ce OCTBapUTU KPO3 padmaTparbe Kako
CBOjCTBA Kanumjym-KapboHaTa M Kaaumjym-xmaporeHkapboHaTa yTuuy
Ha O0O/MK Kpeyrauykor pesbeda. BaxkHo je ga ydveHuum nosesyjy
CTEYEeHO 3Hake O CO/IMMa Ca cacTaBoOM Boge 3a nuhe M cacTaBom
MWHepanHux Boga. Ha Kpajy obpase Teme, KPo3 pasnnumnte npumepe
(obyxBatajyhu 1 oHe obpaheHe y NpBoOj U ApYyroj Temu), BaxHoO je Aa
y4eHuuM youe mehycobHy NoBe3aHOCT K/laca HEOPraHCKUX jeantberba
M TaKO CUCTEMATU3Yyjy 3Hatba O CBOjCTBMMA OKCUAQ, KUCENWHA,
XMapokcmaa u conn. Y nabopatopujckoj Bexxobu IV yueHnum mory aa
WCNUTYjy PacTBOP/bMBOCT Pas/IMYUTMX COMM Yy BoaM W aa pobwujajy
CoNn Tanoxerwem (4BOCTPYKOM M3MeHoMm). Mpu Tome, 3a ornege
61paTh cyncTaHue Kojuma Cce HajMarbe yTUYe Ha KMUBOTHY CpeauHy.
Mpenopy4yeHun 6poj yacosa 3a peannsaLmjy oBe Teme je 8 4yacosa.




conu;
— MUCNKUTa, onuLe n
objacHu cBojcTBa
oKcmaa,
HEeOPraHCKnX
KucenuHa, 6asau
CONK, Npeno3Ha Ha
ocHoBy popmyne
WM Ha3MBa
npeacTaBHMKE OBUX
jeantbersa y
CBaKOAHEBHOM
KMBOTY M NOBEXe
HUXOBA CBOjCTBA Ca
NPaKTUYHOM
NPUMeEHOM;

— Hanuwe 1 Tymaum
jepHaunHe
XEMMUjCKUX peaKkumja
MeTana u HemeTana;
— usseae
CTEXMOMETPUjCKA
n3pavyHasarba U1
M3payyHa maceHy

MPOLEHTHY
3acTyn/beHoCT

cyncraHum;

— pasnukyje CBojcTBa aToMa yr/beHMKa U OBa TemMa yBOAM YYeHWKe Yy HOBY 06s1acT xemuje. Y OKBUPY Teme
cBOjcTBa MHOro6pOjHOCT OpPraHCKMX YYEHMUM, Ha OCHOBY MOCMaTpara AEMOHCTPALMOHUX oOrneaa,
HEOPraHCKMX U jeanmerba. PyHKUMOHANHE ynopelyjy cactaB M CBOjCTBA OPraHCKMX jeAuvrberba, MO3HATMX M3
OpraHcKmx rpyne u Kaace opraHcKmx CBAKOAHEBHOT }XMBOTA, U NPETXOAHO YYEHUX HEOPraHCKUX jeauntbetba.

CYNCTaHUM U
objalwrbaBa pasanky
Ha OCHOBY HUXOBMX
CTPYKTYPa3;

— npenosHa
bU3NYKeE N XemmjcKe
npomeHe
HEOPraHCKUX U

OPTAHCKA
JEAUIBEA U
HUXOBA
OnuwTA
CBOJCTBA

jeanrersa. OnwTa cBojcTBa
OPraHCKUX jeAntbersa.

[eMOHCTpaunoHu ornegu:
ynopefhusarbe cBojcTaBa
OPraHCKMUX M HEOPraHCKMX
jeourberba; AoKasnBatbe
YI/bEHWUKA Y OPraHCKMUM

KomneTteHumja 3a
yyere

Pap c nogauyma u

OHWU ca3Hajy 0 BE/IMKOM HBPpOjy OpraHCKMX jeantberba U Ty YNHbEHULY
nosesyjy ca CBOjCTBMMA aToMa Yr/beHWKA U HauMHUMMa mehycobHor
nosesuBara. lpenosHajy noTpeby 3a KAacUPUKALMjOM OPraHCKMX
jeAnrberba M O3 Ce OHAa MOMKE M3BECTM Ha OCHOBY (YHKLMOHANHE
rpyne y mosnekyanma. MpenopyyeH 6poj yacosa 3a peanusaunjy teme
je 2 yaca.




OpPraHCKMX
CyncTaHum y
OKpYIKetby, U
npeacTaBm XeMujcke
npomeHe
XEMMUjCKUM
jeaHaYMHama;

— Hanuwe ¢opmyne
M UMeHyje
npeacTaBHMKe
K/1laca OpraHCKmx
jeanmerba nmajyhu
Y BUAY CTPYKTYPHY
nsomepmjy;

— pasnnkKyje
OpraHcke cyncTaHue
Ca acnekKTa ymcTa
CYNCTaHLUA M CmelLla,
BeJINYMHA
MOIEKYNa,
CTPYKTYypa, NOPEKIIO
M TO noBesyje ca
HoMXOBOM Y/I0TOM U
NPUMEHOM;

CyncrtaHuama.

nHpopmaumjama

KomyHuKaumja

EcteTnuka
KOMMNeTeHLUNja

— MPaBUIHO pyKyje
nabopatopujckum
nocyhem,
npubopom u
CyncTaHuama, u
nokasyje ogrosopaH
oAHOC npema
34paB/by U
YKMBOTHOjCpEaUHM;
— Hanasu notpebHe
nHpopmauuje y
pPasANUUTUM
N3BOpPUMA
Kopuctehun ocHoBHY
XEeMMjCKy

YI/bOBO/IOH
num

MNoagena yr/b0BOA0HMKA.

HomeHKnaTypa. Msomepwuja.

dun3nyka cBojcTBa
YI/bOBOAOHMKA. XeMMUjCKa
CBOjCTBa Yr/bOBOAOHMKA.
Monnmepun. Hadta 1 3emHMn
rac.

[ eMOHCTpaunoHu ornegu:
ncnuTMUBaHLE
pacTBOP/bUBOCTU U
caropeBakbe N-xeKkcaHa
(MmeanMUMHCKM BeH3UH);
pasnMKoBarbe 3acuheHnx u
He3acuheHUX aUMKANYHUX

KomneTteHuymja 3a
yyere

OarosopaH ogHOC
npema oKoNNHU

KomyHuKauumja

OparosopaH ogHOC

Ha noyeTky Teme y4yeHUMUM ce Mory WHbopmucatm gJa cy
YI/bOBOAOHMUM cacTojuy HadTe M 3eMHOr raca, U nNpema TOMe,
N3BOPU eHepruje, Ynme ce UCTUYe NPAKTUYHU 3HaYaj OBUX jeauHberba.
CacTaB/batbe M NoCMaTparbe MOAeNa MOJIEKYA YI/bOBOAOHNKA MOXKe
nomohu yyeHMUMMa A3 NUWY MOJIEKYICKE, CTPYKTYpHE ¥
pauMoHanHe  CTPYKTypHe  ¢dopmyne  yr/bOBOAOHWMKA, U  TO
jeAHOCTaBHMX NPUMeEpa, YK/byUyjyhn U MMeHOBake M3omepa npema
IUPAC HomeHKnatypu. Mojam m3omepa ydyeHuuu 6u Tpebano aa
MoBEXKYy Ca CafprKajeM npeTxogHe Teme o Moryhum pasanmymtum
HauMHUMa mehycobHor noBesnBakba aToOMa Yr/beHMKA. YUEHUUM yde
0 OM3MYKMM CBOjCTBMMA 3acnheHMX U HesacuheHUX yr/bOBOAOHMKA Y
npernegy. Pasnuke y peakTUBHOCTW asfikaHa, ajlkeHa, aJlkMHa U
apPOMATUYHUX YI/bOBOAOHMKA Tpebano 6m Aa NnosexKy ca pasnnKkama y
CTPYKTYPU MONEKY/Na OBUX jeautberba. Ynopehusarbe XeMWjCKUX
peaKkumja 3acnheHnx n HesacuheHUx yr/boBOAOHUKA Tpebano 6u aa




TEPMUHONOTUjY U
CMMBONUKY;

— objawmaBa no
Yyemy ce pPasauKyjy
4YMCTe CYNnCTaHLue oA
cMeLla uunycTpyje
TO NPUMEPUNMa;

— pas3nnKyje
XOMOoreHe u
XeTeporeHe cmelue,
HaBoAM Npumepe
N3CBaKOAHEBHOT
KMBOTa M pa3agaja
CacTojKe cmeLla;

— npeacTas/ba
CTPYKTYpPYy aToma,
MOJIEKYNA M jOHA
nomohy
MOJAeNa,xXeMUjCKNX
cumbona u
opmyna;

— objacHu npouec
pacTBaparba
CYNnCTaHue n
KBaHTUTATUBHO
3Hayere
PacTBOP/bUBOCTH
CYncTaHLUe;

— M3BOAM
n3payyHaBara y
BE3M C MACEHUM
NPOLEHTHUM
cacTaBomMpacTBopa
— TYMa4u 03HaKe ca
ambanaxke
cyncTaHum/komeply,
WjaJIHMX Npon3BoAa

yr/bOBOAOHMKaA (peaKuuja ca
Ka/Mjym-nepmaHraHaTom).

Bexcba V: cactaB/barbe
mMmojenia MosieKyna
YI/bOBOZOHMKA, NMUCakbe

CTPYKTYPHUX dopmyna u

MMeHOBaHE Yr/bOBOOOHUKA.

npema 3gpas/by

06YyXBaTK HUXOBE C/IMYHOCTU (CaropeBarbe) U pasnuke (cyncTuTtyumja,
aguumja). YyeHnuu 6u Tpebano Aa MOBeEXKYy XemujcKa CBOjCTBa
YI/bOBOAOHMKA €A MPAKTUYHOM MNPUMEHOM OBMX jeauvtberba: —
caropeBatbe — yrnoTpeba yr/boBOAOHUKA Kao U3BOPa eHeprunje (3emHu
N paduHepujckn rac, 6eH3uH, AM3eN FoOpuMBO, MasyT); — peakuuje
CyncTuTyumje n agumumje — opf Yr/bOBOAOHWKA ce mory aobutu
jeAnrberba  pasnMuMTe MNpPaKTMYHE HAMeHe Koja, nopes aToma
yr/beHMKA M BOAOHMKA, CagpKe W aTtome [ApYyrux enemeHata (Ha
npumep, NPOM3BOAHA MNNACTUYHUX Maca, TednoHa, ¢peoHa, 60ja,
WMHCEKTUUMAA UTA.). YuyeHuum Tpeba Aa NO3HAjy WWMPOKY NpUMEHY
YI/bOBOZOHMKA, a/lMl U Mepe onpes3a y HMX0BOM Kopuwhery, Tj.
Mocneanue Koje MMajy Ha XMBOTHY CpeauHy W 3apassbe sbyau. Of
YYEHMKA Ce OYeKyje Oa MUY jeaHOCTaBHUje jegHaAYMHE XEeMMjCKUX
peaKuuja caropeBarba YI/bOBOAOHMKA, Kao M peakuuja aguumje
BOZOHMKA, BoAe W Opoma Ha eTeH, NponeH, €TWMH W MPOMuH, U
CYNncTUTyLMje aToMa BOLOHMKA Y MOEKyNy meTaHa. Takohe, mory aa
npeno3Hajy n onucyjy XeMmjcKke peakumje agmumje u cynctutyumje Ha
OCHOBY HAMMCaHUX XEMMJCKUX jeHauumHa OBMX peakuwuja. YuyeHuum
MOTYy YYMTU f[a Cce Yy peakumju noaMmepusaumje of, peakTaHaTa
oppeheHunx cBojcTaBa (Ha MpuUMep, racoOBUTO arperaTtHO CTakbe),
[06ujajy cyncTaHue ca HOBMM CBOjCTBMMA (YBPCTO arperaTHo CTakbe).
N y oBom ciyyajy je Ba)KHO Aa Ca3Hajy O MPAKTUYHO] NMPUMEHMU
pasnMunTMX noammepa. O apoMaTUYHMM YI/bOBOAOHULMMA, HUXOBO]
PEaKTUBHOCTM M TOKCMYHOCTW, YYEHMUMU y4ye Ha MHPOpPMaTUBHOM
HMBOY. Yuehu o gepuBaTtMma HadTe, BaKHO je Aa OHM yode Aa cy
npovssogun ¢paKkuMoHe aecTunaumje (KOHAEH3auMje) 1 fasbe cmeLle
Yr/bOBOZOHMKA. Kpo3 aemoHCTpauunoHe orneae ydeHuum tpeba aa
yoye pasnuky mamehy 3acuheHux M HesacMheHux Yr/bOBOAOHMKA,
HUXOBY MPUMEHY Kao ropusa, U Aa cy HapTa M 3eMHM rac rnaBHU
W3BOPW YI/bOBOAOHUKA Yy Npupoau. CactaB/barbe Moaesia MoJsiekyna
YI/bOBOAOHMKA Yy OKBUPY Bexbe V, yyeHMuMma moxKe nomohwu y
caBnafjasakby nucarba ¢Gopmyna M MMEHOBaka Yr/bOBOAOHMKA.
Mpenopyka je Aa OHW cacTaB/bajy Mogesie MOJIeKy1a ca HajBuLLe wecT
aToMa yr/beHuKa. MNpenopyyeH 6poj Yacosa 3a peannsauujy ose Teme
je 12 yacosa.




— Hanuwe ¢opmyne
M UMEHyje
npeacTaBHuMKe
K/laca OpraHCKux
jeanroerba nmajyhu
Y BUAY CTPYKTYPHY
nomepujy;

— pas3nnKyje
OpraHcke cyncraHue
Ca acrekKTa ymcTa
CYncTaHua 1 cmela,
BEe/IMYMNHA
MOIEKYNA,
CTPYKTYpa, NOPeKNo
M TO noBesyje ca
HUXOBOM Y/10rOM U
NPUMeEHOM;

— MUCNKUTa, onuLe n
objacHn PpusnyKa m
XeMMjCKa CBOjCTBa
npeAcTaBHMKA
K/1laca OPraHCKmXx
jeourberba n
noBee CBOjCTBa
jeomrberba ca
HUXOBOM
NPaKTUYHOM
NPUMeHOM;

— objacHn 1
XEMMjCKUM
jeaHaYMHama
npeacTaBm XxeMnjcke
npomeHe
KapaKTePUCTUYHE 33
nojeguHe Knace
OpPraHCKMX
jeanbera;

OPrAHCKA
JEAUIBEHA
CA
KUCEOHUKOM

ANKOXONM — HOMEKNATYpa,
CBOjCTBa M NpMMeHa.
KapboKcunHe kucenmHe —
HOMEHKNaTypa, CBOjCTBA U
npumeHa. MacHe KucenuHe.
EcTpu — HOmeKnaTypa,
CBOjCTBa M NpMMeHa.

AdemoHcmpayuoHu
o2nedu:nobnjartbe ankoxona
aNIKOXOJIHUM BpeEHEM;
[OKasnBakbe KNCenocTu
KapbOKCUNHUX KUCENNHA;
nabopartopujcko gobujamre
M UCNUTUBAHE CBOjCTaBa
eTui-eTaHoara.

Jlabopamopujcka sexcba
VI: dn3nyKa n xemmjcka
CBOjCTBA OPraHCKUX
jeaurberba ca KUCEOHUKOM;
NUCNUTUBaHE
pacTBOP/bUBOCTU asIKOX0Na
N KapOOKCUNHUX KMUCENNHA
ca pa3nnuntum bpojem
aTOMa YyI/beHUKA Y
MOJIEKYNY Y BOAM U
HenonapHOM pacTeapady;
peakuuja eTaHCcKe K
JIMMYHCKe KucennHe ca
HaTPUjym-
XMApPOreHKapboHaToOM.

KomneTteHumja 3a
yyemre

PewaBatbe Nnpobnema

YyeHULM youaBajy Aa Cy CBOjCTBA OPraHCKUX jeaurbera ca UCTUM
6pojem aToma yr/beHMKa Yy MOAEKYNY pPasnnMuMTa y 3aBUCHOCTMOL,
npucytHe  ¢yHKUMOHanHe rpyne. OHWM  yd4e  UMEHOBaHE
OpraHckuxjegurera npema ¢GYHKUMOHANAHO] Tpynu W NoBesyjy
oapeheHy QyHKUMOHaNHy rpyny Yy MOJIEKYAly Cca CBOjCTBMMA
jeaurberba. Y3 Hasmsejeammberba npema [UPAC HomeHKnatypw,
YYEHULUM Yyd4e U TpMBMWjaNIHEHA3MBE NPEACTAaBHMKA OPraHCKUX
jeAnrerba ca  KUCEeOHMKOM.[leMOHCTpauuja Aobujarba eTaHona
aJIKOXO/IHUM BpeHEM U HEroBO OfBajatbe AeCTW/auMjom, 3axTeBa
Bpeme 3a u3BOhere oOrnesa, o4emy Ce MOpa BOAUTM pPayyHa
NPUAVKOM MaHUpakba 4Yaca. YuyeHuuuyye pa cy KapboHwHa
jeavtberba NMPoOM3BOAM OKCMAAUMje oarosapajyhux ankoxona, M o
NPakTMYHOM 3Hayajy meTaHana (popmangexmpga) uMNpomnaHoHa
(aueToHa). BakHO je pa ce yyY4eHUUM WMHPOPMMLLY O LUTETHOM
dM3nONOWKOM AenoBakby anKkoxosna M 0 npobsemy ankoxonnsma.y
Kopenaumju ca HactaBom 6uosornje, ydyeHWUM MOry CaMOCTanHO,
W3pasNIMUNTUX M3BOPa, Ja MNPUKYM/bajy uMHPopmauuje o yTuuajy
anKkoxona Ha opraHusam.Tokom obpage HacTaBHWX cajgpkaja o
KapbOOKCMAHMUM KMCENMHAMA, YYEHNLM YOUaBajy CAMYHOCTM U PasnKe
Y CBOjCTBMMA HEOPraHCKUX U OPraHCKUX KncenuHa. MNopen npumeHe y
CBAaKOAHEBHOMXMBOTY, NOTPeOHO je [fa casHajy O BaXKHOCTU
OPraHCKMX jeantberba CaKUCEOHUKOM Kao MHAYCTPUjCKUX CUMPOBUHA.Y
okBupy nabopatopujcke Bexbe VI yyeHMuM uCnUTyjy cBOjcTBA
OpPraHCKUX jeonrerba C KMCEOHUKOM. Ynopehyijy
pPacTBOP/bUBOCTANIKOX0A U KapOOKCUNHUX KUCENIMHA Cca Pa3INYUTUM
6pojem aToOMayr/b€HMKa Yy MOJIEKYNly Yy BOAWM U HENosaapHOM
pacTBapauy. YnopehyjycBojcTBa kbMma NO3HaTUX KUcennHa (cupheTtHe
M JIMMYHCKe), Ca CBOjcTBMMa, Ha npumep, pasbnarkeHe
XN0POBOAOHMYHE  KucenuHe.llpenopyyeHn  6poj vacoBa  3a
peanunsaunjy ose teme je 8.




— onuwe ¢u13nUKa
CBOjCTBaA: arperaTHo
CTake u
pacTBOpP/bUBOCT
MacTU U y/ba,
YI/bEHUX XMApPaTa,
npoTenHa u
pacTBOpP/bUBOCT
BUTAMMHQ;

— Oonuuie OCHoBY
CTPYKTYpe
MOIEKYNA KOjU YMHE
MacTu U yJba,
yr/beHe xuapaTe 1
NPOTENHE;

— objacHu
canoHnduKauujy
TpUaumMnranuepona
W XuaporeHmsaumnjy
He3acnheHmx
TPUALMATANLEPON],
HaBee nNpou3Boae
xnpponuse
Amcaxapuaa u
noancaxapuza v
onuLie ycnose nog,
KOjuMma fon1asu o
AeHaTtypaumje
NpoTeunHa;

— HaBege
3aCTyN/bEHOCT Y
npupoan u ynore
MacTu U yJba,
YI/bEHUX XMAPaTa,
npoTenHa un
BUTAMMHA Y *KMBUM
opraHusMuma u
[oBefje 1x y Besy ca
34paB/bem U
NpPaBUIHOM

BUONOLUKA
BAXKHAOPIAH
CKA
JEAUIBEHA

MacTtn n ysba. YrbeHn
XMApaTu y nperneay:
MOHOCaxapuam (rnykosa u
dpyKTO3a), AUcaxapuam
(caxapo3a 1 nakrtosa),
nonuncaxapunau (ckpob m
uenynosa). AMUHo-
KucenuHe. NMpotenHu.
BuTamumHu.

JAemoHcmpayuoHu o2nedu:
canoHuduUKaumnja mactm —
canyHu.

Jlabopamopujcka sexcba
Vil:ucnutusame
pacTBOP/bUBOCT MACTU U
Y/ba, U YI/bEHUX XMApaTa
YBOAM; AOKa3MBakbe
cKpoba; geHaTypaumja
npoTeunHa.

KomneTteHumja 3a
yyemre

Pag, ca nogauuma u
nHpopmauymjama

KomyHuKauumja
OarosopHo yyewhe y
OEMOKpPaTCKOM

ApywTey

EcteTnuka
KOMMNeTeHUNja

PewaBate npobnema

Y OKBUpY TEME YYEHUUM Ca3Hajy O cacTaBy, CTPYKTypPW, CBOjCTBMMA U
3Ha4ajy MacTu M y/ba, YI/bEHUX XMApPaATa, NPOTEUHA M BUTaMKuHA. Of
YYEHMKA Ce He O04YeKyje pga nuwy CTPYKTypHe dopmyne
Tpuauunrnnuepona, seh ga onucyjy n objawmrasajy cBojcTBa OBWUX
jeautberba, M HBUXOBUX CMelWa, Aa HaBode OMOJIOWKU U TeXHUYKM
3Ha4aj MacTu 1 y/ba, U NPUMEHY OBUX jeUtbera KAao CMPOBUHA MU
noaynpousBoaa y Aa/b0j XeMUjcKoj npepaam (Ha npumep, Aobujarbe
MaprapMHa M3 y/ba M NPOM3BOAHbA CaNyHa). YYeHWUM Mmory Aa
npunpeme ecej 0 eHepreTCcKoj YN103n MacTu U y/ba Yy XUBUM Buhnma,
3Ha4ajy npaBWAHE UCXpaHe, W 3Hayajy He3acMheHMx MacHMUX
KMUCeNMHA Y WCXpaHu. Ha OcCHOBY XemMjcKe jeaHaunHe npoueca
boTOCMHTE3Ee, Y4YEHWUM MOry Ja Yyode p[a opf jefHOCTABHUX
HEOPraHCKUX  MoJekyna, YyrbeHuK(IV)-okcmga W Boae, noA
oapeheHMm YCNoOBMMA, HACTajy CNOXEHUM MONEKYAN OpPraHCKor
jeanmerba (rnykose). OHM 6u Tpebano aa rpahewe nonvcaxapuaa
carnefajy Kao HauMH Aa ce eHepruja CKNaAMWTK, A3 ONULWY CKpob u
UEeNynosy Kao npupogHe nonaumepe, usrpaheHe pasanuUTUm
noBe3nBatbeM MUCTUX MOHOCAXapUAHUX jeguMHUUA M O3 NOo3Hajy
rpaamB-HYy M 3alITUTHY yaory uenynose y busmkama. Ha npumepuma
CKpoba 1 uenynose yyeH1LM MOry [1a youe KaKo pasfivKa y CTPYKTypu
[0BOAN [0 pa3/IMKe Yy CBOjCTBMMA. BaXHO je ga OHM MO3Hajy
3aCTYN/bEHOCT YI/bEHUX XMApaTa Y NPUPOAN U HUXOBY NMPUMEHY Y
CBAaKOAHEBHOM KMBOTY: Caxapo3e Yy npexpambeHoj WHAYCTPUjM,
cKpoba y npexpambeHoj M dapmaLeyTCKoj MHAYCTPUjU, NamyKa U
Luenynose y TEeKCTUIHOj] WHAyCTpuju. Ha npumepy caxapose u
uHBepTHOr wehepa y4yeHUUM MoOry OOHOBUTU pPasNUKy uU3mehy
jeouberba M CMeWa, a Ha npumepy KpucTaausauuyje menaa,
KpUCTanmsaumjy npesacuheHor pacteopa. YYeHMLM yd4e O aMMHO-
KMCeNMHAMa Kao jeaAutberbMMa KOja Yy CBOM MOJIEKYNY CagpiKe ABe
bYyHKUMOHaNHe rpyne: KapboKCMAHY M aMMHO Tpyny, U O HacTajamy
nenTuaHe Bese, Kao GyHKLMOHAMHE rpyne NoaunenTuaa U NnpoTenHa,
Y Peakumju aMMHO rpyne jeAHe aMUHO-KUCEeNMHE ca KapboKcuaHoM
rpynom Apyre aMumHO-KMCeNnHe. BarKHO je Aa no3Hajy 3Hayere
NMojmMoBa: aMMHO-KUCENIMHA, O-aMUHO-KUCENNHA, MPOTEUHCKA aMUHO-
KUCENMHA W eCeHLMjaNHE aMWMHO-KUCE/IMHE, Kao W Ja MnosHajy
OMONOLWKM 3HAYaj NPOTEWMHA, HWUXOBY T[PAAMBHY W  KaTaJUTUUKY
byHKUMjy y opraHnamy. Ha ocHoBy orneaa yyeHuum 6u Tpebano aa
youde fa nofj AejcTBOM TOMNA0TE U KUCeAUHA A01a3u A0 AeHaTypauuje
npotenHa. Y okBMpy Teme Tpeba Aa Hayye Aa Ce UCXPAHOM YyHOCU
WeCT FNAaBHUX BPCTA CYMNCTaHLM HEOMXOAHMX JbyACKOM OpraHuM3my




NCXPaHOM Jbyau;

(NpoTenHwu, yribeHn xmapaTm, MactM 1 y/ba, BUTAaMUHU, MUHEPANN U
BOZa), O Ba)HOCTU MpaBU/HE MUCXpaHe, Kao M o nopemehajuma
ucxpaHe. JlabopaTopujcka Bexkba  VIl:  yyeHuum  wmcnutyjy
pPacTBOP/bUBOCT MACTU U Y/ba ¥ BOAM M HEMOMAPHOM pacTBapayy, Ha
npumep, XeKcaHy, pacTBOP/bMBOCT NpPeACTaBHWKA, MOHOCAXapuaa,
Aucaxapuaa v nonvcaxapuaa y sogu. Ydyehu o HaumHy AoKasmBama
CKpoba, UcnuTyjy y KOjum HamupHUUaMa je ckpob 3actynsbeH. 3a
JeHaTypaunjy npoTeMHa y4dyeHuMuu npumerbyjy meToae Koje ce
KOPUCTE Y KYIMHAPCTBY (KyBarbe, TaNIOXKEHE NPOTENHA KUCENMHAMA U
cn.). NpenopyyeHun 6poj yacoBa 3a peannsaumjy ose Teme je 12.

— pykyje
CyncTaHuama u
KOMepLUUjanHUM
npoussoguma y
CKNafy € 03HaKama
OMacHoCTH,
yno3sopera u
obaBelTerba Ha
ambanaxu,
npuaprasa ce
NpPaBuAa O HAYNHY
YyyBarba NPoun3BoAa
W ognarakby 0TNaaa;
— Hasege
3arahyjyhe
CyncTaHLe Ba3ayxa,
BOZE M 3eM/bULLTA U
onuLie HUXoB
YTULAj Ha KMBOTHY
CpeamnHy;

— KPUTHYKM
npoLueHn
nocneguue
JbYLCKUX
aKTMBHOCTMU Koje
Josoge Ao
3arahuBsarba BOSE,

3ALLTUTA
WBOTHECPE
JVIHE U
3E/IEHA
XEMWIA

3arahuBauu,
cyncraHue w
3arahuBatba.
3eneHa xemuja.

3arahyjyhe
nocneguue
Peuuknaxa.

KomneTteHuuja 3a
yyerbe

OarosopaH ogHOC
npema OKOJIMHU

PewaBate npobnema

Y OKBMpPY TeMe y4yeHWUM casHajy Aa pasBoj npoussBoga WM npoueca
XeMWjCcKe WHAYCTpUje, nopes AonpuHoca nobosbliakby KBa/auTeTa
KMBOTA, MOXE€ WMMATM W LUTETHO AEejCTBO Ha YKMBOTHY CPeauHy U
3[paB/be KMBOTUHA U Jbyau. Tpebano 6M fa Ha OCHOBY CBOjcTaBa
CYNCTaHUM pasmMaTpajy HWUXOB YTULAj] Ha OKOAMHY M KuBa buha,
nAeHTUPUKYjy rnaBHe HeopraHcke u opraHcke 3arahyjyhe cyncranue
Basayxa, BOAE M 3eM/bULLTA U HAaYMHE KaKO OHe [0CNeBajy Y }KUBOTHY
cpeanHy. BaXHO je pa yyeHMUM carfefajy 3Hauvaj pyKoBamba
CyncTaHLama 1 KomepumjaJIHMM NPOM3BOAMMA Y CKNaZy Ca O3HaKama
Ha ambana)kuM, Kao M MpaBuaa O HauyMHy 4YyBarba NpousBoga W
offlarakba oTnaga. Takohe 6u Tpebano p[a ydvyeHuum carnepajy
npobaem Haromunaeakba OTNaZa M 3Ha4aj peunknarke. Y okBMpy ose
Teme yYeHUUM casHajy O NPUHLMNUMA 3e/1eHe XeEMUje Kao OAprKMBe
Xemuje, u4nju je umsp npuaarohaBarbe XeMWjCKMX NpousBoaa W
npoleca ovyBakby KMBOTHE CpeauHe U 34paBsba /byau. Tpebano 6u
03 YYEHUUM AMCKYTYjy HauMHe 3a MnpeBeHuMjy 3araherba XUBOTHE
CpeanHe, CMatbere KoMUYMHE OTMnaga M Kopuwherbe 0OHOB/BUBUX
M3BOpa CMPOBMHA M eHeprunje. OBa TeMa Ce MOXKe pPeannsoBaTh KpPos
aKTMBHOCTW Y OKBUPY PasIMYUTUX MUHU NpojeKaTa, Koje he yyeHuum
pPafMTUN Y TOKY LWKOJICKE rogMHe, N NPe3eHTOBATU HAaKOH peannsauuje
cBaKor npojekta. Mpenopyy4eHn 6poj YacoBa 3a peanusaumjy ose
Teme je 6.




3eM/bULLTA U
Ba3ayxa;

— 06jacHu 3Hayaj
naaHupama u
pelwasara
npobnaema 3awTnTe
YKMBOTHE CpeauHe.

CNEUNPUYHE NPEAMETHE KOMNETEHLMIE

1.XEMWICKA MMCMEHOCT :YueHuK je opMMpPao XeMMjCKY MMCMEHOCT KaO OCHOB 33 pa3ymMeBakbe CBOjCTaBa M NPOMEHA CYNCTaHUM Y NPUPOAM U NPUMEHE CYyNncTaHuu y
CBAKOAHEBHOM ¥MBOTY M Pa3iNuUTUM Npodecrjama. XeMUjCKy MMCMEHOCT NpUMerbYje Y AOHOLWeRY 04/1yKa y Be3u ca Kopuwherem pasinynTmx matepujana u
KOMepUMjaIHUX NPOM3BOAA Y CBAKOAHEBHOM }KMBOTY, U KAO OCHOB 33 aKTMBaH M OArOBOPaH OAHOC NpemMa O4yBakby 34,paB/ba U }KUBOTHE CpeauHe.

OCHOBHM HUBO
YyeHUK je GOpmMMPao OCHOBHE XEMWjCKE MOjMOBE O CBOjCTBMMA M MPOMEHaMa CyMnCTaHUM M MNOBe3yje MX C KOMePUMjaSHUM MPOM3BOAMMA C KOjUMa je Yy KOHTaKTy y
CBaKOAHEBHOM *MBOTY. be3begHO U 04roBOPHO pyKyje NpoM3BOAMMA, NPABUIHO CKAAAMLITA O0TNaa, bpMHe 0 ouyBaky 34paB/ba U }KUBOTHE CpeauHE.

CpeAarbu HUBO

YuyeHuK je GopmMMpPao cUCTEM XEMMUjCKMX MOjMOBa O CTPYKTYPW, CBOJCTBMMA M NPOMEHama CyMncTaHuu, KnacnduKyje cyncraHue, npumerbyje 3Harbe Aa ce npu GpU3MYKUM U
XEMWjCKMM MPOMEHaMa He Mekba YKYMHa mMaca CyncCTaHUM Koje yyecTByjy Y NPOMeHama, npunpema pactsop ogpeheHor NpoLeHTHOr cacTaBa, AOHOCU OAJIYKe Yy Besu C
HauMHOM Kopuwherba KOMepPLMjaHUX NPOM3BOAA Ha OCHOBY NO3HaBaka CBOjCTAaBa CacTojaka TUX NPOM3BOAA.

HanpeaHu HuBO
YyeHuK objalirbaBa CTPYKTYPY, CBOjCTBA M NPOMEHE CYMCTaHUM M NPUMEHbYje 3Hake Yy pellaBatby npobnaema. PopmmpaH cUcTEM XEMUJCKMX NMojmoBa omoryhasa yYeHUKY
carnefaBarbe 3Ha4aja Xemuje y pasiMunTum 061acTMma KMBoTa M pasanunTum npodecmjama, n npahere JONPUHOCA XeMuje PasBojy TEXHOOTMjE U APYLUTBA.

2.BEWUTUHE 3A EKCNEPUMEHTAJIHU PAA U XEMWUICKM JE3UK: YueHMK NpMKyn/ba NogaTke O CBOjCTBMMA M NPOMEHaMa CYNCTaHUM NOCMaTpPakbeM U Meperem, NaaHupa u
onucyje NocTynak, npasuaHo u 6e3besHo pyKyje cyncraHuama, npubopom M nocyhem, npencras/ba pesyntate TabenapHo M rpadmykM, yoyasBa NpPaBUAHOCTU U KOPUCTU
XEMMUJCKU je3UuK (XeMujcke TepmMUHe, XxeMujcke cumbosie, Gopmysie U XeMUjCKe jefHauyMHe) y OnucKBakby OMaKeHUX CBOjCTaBa M MPOMEHa CyncTaHuM, objawrerbMma U
3aK/byyuMma.

OCHOBHM HMUBO: YUeHWK NpaTh NOCTynakK y AaTOM YNyTCTBY 33 paj U yMe Aa: UCMUTA CBOJCTBA M MPOMEHE CyMNCTaHUM, U3MEepPU mMacy, 3anpeMunHy 1 TemnepaTypy CyncTaHue,
npaBuaHO U 6e36eAHO pyKyje cyncTaHuama, npubopom 1 nocyhem, onuie NocTynak U pesyatate Kopucteh XeMujcKy TEPMUHOIOTH]Y.

Cpeatbyn HUBO: YUEHUK yme [a: Y eKCNepuMeHTa/IHOM pajy MpUKYNu NogaTKe O CBOJCTBMMA M MPOMEHama CyncTaHuM, KopucTu ogrosapajyhy anapatypy, ¢opmynnwe
0bjalwtberba U 3aK/byyKe KopucTehn XeMUjcKM je3nK (TepmuHe, xemujcke cumbone, popmysie U XeMUjCKe jeAHaunHe).

HanpeaHu HMBO: YYeHMK NIaHWPa U WM3BOAM EKCMepMMEeHTe, aHanu3Mpa MoJaTke, objalrbaBa youyeHe MPaBMIHOCTM W M3BOAM 3aKbydke. C Apyruma pasmemsyje
nHpopmaumje 13 061acTn xemuje yCMeHO, y MMCAHOM BUAY, Y BUAY TabenapHUx u rpadpuukmx npukasa, nomohy xemujckux cumbona, Gopmyna n XeMMUjCKUX jegHaunHa




OlMWTA NMPEAMETHA KOMIMETEHLUMIA

YyeHUK noBesyje CTPYKTypy CyncTaHUM ca CBOjCTBMMA M NPOMEHamMa CyrncTaHLM, Kao M CBOjCTaBa CYNCTAaHLUM C HhUXOBOM MPAKTUYHOM NPUMEHOM. Y NMOPOANYHOM OKPYHKeHY U
OPYWTBY BpWHaAKa YYEHUK NMpPUMErbyje CTeyeHa 3Hatba W BEeWTUHe, AOHOCKM OoAJlyKe W Npeaysvma akKTUBHOCTM Y Be3W C MPaBUIHUM Kopuwherem maTtepujana u
KOMepUMjaIHUX NPou3BOAa, NPaBUIHUM Pa3BPCTABabeM M Ofarakbem OTrnaga, NPaBUIHOM UCXPaHOM, BpUHE O 34paB/by U KMBOTHOj CPEAMHU. 3HAbE XEMUJE YHEHUKY
CNYXW A3 NpaTM U KOPUCTM MHPOpMaUMje O CYNncCTaHLaMa, UCKa3aHe XeMMjCKUM TEPMUHUMA, XEMUjCKMM cMMBoanMa, popmynama M XEMUjCKUM jedHayMHama, Kao U aa
carnefasa AONPUHOC XeMuje pa3Bojy meauunHe, dapmaumje, UHAYCTPUje, No/bonpuspese. YYeHMK passuja HayyHy MMCMEHOCT M BELUTMHE 3@ EKCNepPUMEHTANIHU pas U
0CnocobJsbeH je Aa caMoCTasHO MAK Y CapaitbM C APYrMMa NPUMErbYje 3Hatbe Xemuje 3a pellaBarbe npobaema.

OCHOBHM HMBO

YUeHUK 3Ha Ja cy CyncTaHue npeamMmeT M3yyaBakba XeMWje M MOo3Haje Y/Iory Xemuje y pasnmuntum obnactuma JbyAcke AenaTHOCTU. YUEeHMK Mo3Haje 3acTyn/beHocCT
Haj3Ha4YajHUjUX CyncTaHUM y NpUpoau U pasnnumMTum npomssoamma. M3bop 1 npumeHy npoussoaa (Matepujana, npexpambeHux nponssoaa, CpeacTtaBa 3a XUrnjeHy u ci.)
3acHMBA Ha NO3HaBakby CBOjCTaBa CYNCcTaHLUM M NPOMEHa KojuMa noanexy. PyKkyje KomepumjaHUM NPpoOM3BOAMMA Y CKNady C 03HaKama OMacHOCTH, YNo30opeHa U obaBellTeHa
Ha ambanaxku, npuap>KaBa ce NpasBMaa O HaYMHY YyBaHba NPOU3BOAA M OANarakby 0TNaja, U nNpeayanma akTMBHOCTU Koje AONPUHOCE 3aLUTUTU KUBOTHE cpeauHe. MNMpasunHy
WUCXPaHY 1 OCTane aKTUBHOCTM Y BE3M C OYYyBaHEM 3/paB/ba 3aCHMBA Ha NO3HABakby CBOjCTaBa U M3BOPa BUONOLIKN BaXKHUX jeduHberba U HbUXOBE Y/I0Te Y XXUBUM cuctemmnma. Y
CBaKOAHEBHOM ¥MBOTY Npeno3Haje NpumMepe XOMOreHUX cmella (pacTBopa) U XeTeporeHnx CMella, NoBesyje CBOjCTBA CMeLla C HMXOBUM CacTaBoM, MpUNpema cCMeLle Npema
notpebama MnM M3aBaja Kes/beHM CacTojak M3 cMelle. YYEHUK NpernosHaje 3Hauyere XeMUjCKUX cumbona, dopmyna, XeMWjCKMX jegHauyMHa M O3HaKa 3a NMPOLLEHTHU cacTaB
pacTtBopa.

CpeAarbu HUBO

YUyeHUWK nosesyje CTPYKTypy CynCTaHLUM Ca CBOjCTBMMA M NPOMeEHaMma CynCTaHUK, U MPUMELbYje 3Harbe Aa ce Npu GU3NMYKUM U XEMUjCKMM NPOMeHaMa He Mema yKynHa maca
CYNCTaHLM Koje y4yecTByjy y npomeHama. Ha ocHoBy xemujcke dopmyne yueHUK ogpehyje HasMB CyncTaHLe, a Ha OCHOBY Ha3suea nuwe dopmyny cynctaHue. MNpema xemujckoj
bopmMynIM 1M Ha3MBY YYEHMK MOMKEe [a CBPCTA HajBarkHMje cyncTaHue y oarosapajyhe Knace u onuue 3ajegHMYKa CBOjCTBA CYNCTaHLUM Koje npunagajy UCToj Knacu. Xemujcke
npomeHe nNpeacTaB/ba NOMONhY XeMMUjCKMX jefiHAuMHA. YUYEHUK yme npaBuaHO U 6e3beaHo Oa vM3Bede jefHOCTaBHe orneae, Aa Npunpemu pactsop oapeheHor npoLeHTHOr
cacTaBa 3a notpebe y CBAKOAHEBHOM }KMBOTY, 43 MCMMUTAa OCHOBHA CBOjCTBA HEOPFaHCKWUX M OPraHCKUX jeautbera, onuwe 1 objacHM 3anarkarba Kopuctehu ce xemujcknum
TEPMUHMMA, CUMBOMMA, OPMYamMa U XEMUjCKUM jefHAYMHaMa.

HanpeaHu HuBO

YyeHuK objalurbaBa CBOjCTBA CYMNCTaHUM NpuMerbyjyhn cTedeHa 3Hakba O hUXOBOj CTPYKTYPU. YUEHUK MMa pa3BujeHe BelTMHE 3a 1abopaTopujcku paa, UCMUTMBaHE CBOjCTaBa
W NMPOMeHa CyncTaHUM M pellaBarbe Npobaema; naaHupa, npasuaHo u b6esbeaHo M3BOAM Ornese, U3padyHaBa Macy M KOJIMYMHY CyNcTaHLM Koje yd4ecTByjy y npomeHama. Y
objawraBakby CBOjCTaBa M NMPOMEHA CYNCTaHUM KOpPUCTM ogrosapajyhe xemujcke TepmuHe, xemujcke cumbone, popmyne n xemujcke jegHadymHe. Ha oCHOBY nmocmaTtpama
CBOjCTaBa CyncTaHUM M pe3ynTaTa orneAa M3BOAM 3aK/byyKe U reHepanunsauuje. YYEHUK Ha OCHOBY pa3ymeBatba CBOjCTaBa M MPOMEHA CYNCTaHUM MHULMPA aKTUBHOCTU Ha
HMBOY NMOPOAMLE U/WAKN BPLUHbAKa Y BE3W Ca 3aLUTUTOM XMUBOTHE CpeauHe.




MEBYMNPEAMETHE NMOBE3NBAHSE

KomneTteHumja 3a yyere:

-Mma no3uTnBaH M 0AroBopaH 0A4HOC NPema yyemy.

-MoTuBucaH je n ocnocobsbeH ga camocTa/IHO MJIaHMPa, OpraHM3yje, CNPOBOAN U BPeAHYje yYere; pas/inkyje BUTHO o4 HebUTHOT,
n3parkaBa n obpasnaxe naeje.

-KopucTtu pasnunumte nssope nHPopmaymja M1 UMa KpUTUYKK O4HOC NPEmMa HUMa.

-Mpumerbyje ogrosapajyhe HaumHe yyera y CKlaay ca UM/beBMMA, CaapKajem, MHTepecoBakbnMa, YCIOBUMa U BPEMEHOM.
-CnocobaH je Aa CcamoCTa/lHO M Yy capafrbW ca ApyrMma WMCTpakyje, OTKpUBa M MOBe3yje HOBa 3Hakba; KopUcTM moryhHoctu
BaHLLKOJICKOT Y4YeHba; Heryje u passuja IMYHa MHTepecoBaksa.

Pag c nogaumma u nHpopmaumjama

-3Ha 4a je 33 pasymeBarbe MojaBa M Aorahaja M AOHOWEHE KOMMNETEHTHUX OANYKa NOoTpebHO MMaTU pesneBaHTHE U NoysaaHe
noZaTtke 1 pasaukyje nogatak/ nHGopmMaumjy ol UXOBOT TyMayeHa.

-KopucTn nogaTtke M3 pasnMuMTUX M3BOPA, HauuHe aobujarba MojaTaka M Ha OCHOBY Tora MpoUEHYje HWXOBY MNOY34aHOCT U
npenosHaje moryhe rpewke y3 nomoh HacTaBHUMKa.

-Kopuctn nHdopmaumje y pasamumtum cMMBboIMYKMM MoganuteTuma (TabenapHu, rpaduykm, TEKCTYanHU NPUKas), YnTa, Tymauum u
npumemsyje mx, nosesyjyhn nx ca NPeTxogHUM 3HatbeM M3 PasanNunTMX obnacTu.

KomyHuKaumja

-Mo3Haje pasnuumTe 06MKe KOMYHUKaLMje U UXOBe OAnKe (YCMeHY U NucaHy, HesepbanHy, TenepoHOM, NPEeKO MHTepHeTanTa,).
-YMme jacHO ga ce M3pasu YCMEHO M MUCAHO, Y CKaady ca notpebama v KapakKTepucTukama cuTyauuje, nowTyjyhu orpaHuyera y
norneay AyXWUHE N HaMeHe.

-YBarkaBa caroBopHM1Ka pearyjyhu Ha OHO WITO rOBOPM, @ He Ha HEroBy JIMYHOCT.

-N3paxaBa cBoje cTaBoBe, MULL/bEHA, Ocehatba, Ha NO3UTUBAH, KOHCTPYKTMBAH M apryMeHTOBAH HauMH.

-Kopuctn Ha ogrosapajyhu n KpeaTuBaH HauMH je3uK U CTUA Koju je cneumduyaH 3a pasnnuute UCUMMNAMHE; KPO3 KOMYHUKaLMjy
Heryje KynTypy n3pakasarba 1 4yBa je3ndKnungeHTuTer.

-Yme fa cacnyla u3nararbe CaroBOpHMKa A0 Kpaja 1 6e3y naaumua.

OarosopHo yyewhe y AeMOKpPaTCKOM
ApywTey

-MIma no3unTMBaH CTaB Npema NoLWTOBakY /bYACKMX NpaBa U cnoboaa.

-3Ha JeyYja U OCHOBHA JbyACKa NpaBa M OArOBOPHOCTW, YMe [a Npeno3Ha HUXOBO Kpluere M cnocobaH je Aa UX apryMeHTOBaHO
6paHu.

-MoHawa ce 0AroBOpPHO, XYMaHO U TONEPAHTHO Y APYLUTBY.

-MpuMmetbyje npoueaype A4EMOKPATCKOr APYLITBA Y 04Ny4YMBakby U M360py; nowTyje oanyke BehnHe 1 yBarkaBa MULL/bEHA MakbUHE.
-Heryje cBOjy HaUMOHaNHY KYATYpHY BalITUHY U aKTUBHO YYeCTBYje Y MHTePKYATypasiHOM gujanory.

-MpomoBsuLe NO3UTUBHE BPEAHOCTM APYLWTBA Y PasAMUMTUM aKTUBHOCTMMA (HMP. XYMaHWTapHE, €KOJIOWKeE, KYATYPHO-YMETHUUKE
akuuje; 6opba NPoTMB Hacu/ba M AMCKPUMMHAUMje NO BUAO0 KOM OCHOBY (HMpP. BEPCKOM, HAUMOHAAHOM, POAHOM, Y3pacHOM,
€THUYKOM...); akumje NpoTne 601eCTU 3aBUCHOCTU, 3/10CTaB/bakba XKUBOTUHA UTA.).

EcTeTnyKka KomneTteH u,mja

-MoKasyje No3MTMBaH O4HOC NpPema COMCTBEHO] M KyATypu APYrMUX 3ajegHuUua, YNo3Haje U pasyme HMXOoBe BPeaHOCTW, noBesyje
KYATYPHY M NpUMpoaHy 6alTMHY ca UCTOPUjCKUM WM reorpadCKMmM KOHTEKCTOM M AOMNPUHOCK OYyBakby NPUPOAHMX U KYNTYPHUX
Aobapa.-lNpenosHaje 1 pa3sBuja CONCTBEHe CTBapasiayke CNoCOBHOCTM M KPeaTUBHOCTY CBUM YMETHUYKMM N HEYMETHUYKMM Mo/bMMa




CBOT AeN0Batba.
-Ynotpeb/baBa OCHOBHE MOjMOBE, CXeMe W MpaBMaa Koju npunagajy Teopujama YMETHUYKMX FpaHa Koje NocToje Yy OCHOBHOM
obpa3oBamby.

PewaBatbe npobnema

-MpenosHaje npobnem, pawyiamyje NPobAeMCKy CUTyalUMjy Ha AesioBe M yoyaBa Bese M oaHoce uamehy Hux y CBeTy NpeTxoaHo
CTe4yeHUX 3Hakba Y OKBUPY Pa3/IMYNTUX NpeamMmeTa N BaHLWKOZICKOTMCKYCTBa.

-MnanHupa cTpaternjy pewasatba Npobaema (NpeTnocTas/ba pelersa, NaaHMpa peaocnes akTMBHOCTH, M36op u3Bopa MHopMaLMja,
cpeacrtasa/onpeme Kojy he kopuctutu, ca kum he capahmsatu, ca kum he cekoHcyntosatu).

-Pewasa npobnem npema nnaHWpaHOj cTpaTernju npumerbyjyhn 3Harba M BEWTUHE CTEYEHE YyYEeHEM PA3NMUUTUX NpegmeTa U
BaHLWKOJ/ICKUM UCKYCTBOM.

-CamocCTanHo MAM KoHcyntyjuhu apyre ocobe (BpwHaKe, HacTaBHUKe, poauTesbe) NMPeucnuTyje HauuMH pellaBarba Npobnema,
aNTepHaTUBHE HAaUYMHe pellaBaa, TAYHOCT U NPELU3HOCT peLletba.

-Gopmynuie objalirberba M 3aK/bydKe Ha OCHOBY pesy/iTaTa A0 KOjUX je Aowao/aowna y pagy, npeseHTyje Ux U AUCKYTyje ca Apyrum
ocobama v npeucnuTyje ux y ceeTny AobujeHnx KomeHTapa.

-CTeyeHa HOBA Ca3Haa U BELUTUHE NoBe3yje Y jeAMHCTBEHY LeNNHY ca NPeTXo4HUM.

-MpoBepaBa NPMMEH/bUBOCT PELLEHA Y NPAKCU U KOPUCTU CTEYEHA 3HaHa M BELUTUHE Y HOBUM CUTyaLujama.

Capagma

-AKTMBHO M KOHCTPYKTUBHO YYecTByje y pady rpyne uam napa,

-MowTyje npaBMAa 3ajeAHNYKOr paga M NPenosHaje CBoje MeCTOo U yAory y rpynMuan napy,

-[JlonpuHOCK peluaBakby pPasnnKa y MULWbERY M CTaBOBMMA NoLwTyjyhn gpyre Kao paBHOMpaBHe Y1aHOBE TMMa UK Fpyne,
-O4roBOpPHO M CaBECHO M3BPLLABA 3ajeAHNYKE aKTUBHOCTM CTaB/bajyhu nHTepece rpyne U3Hag, CONCTBEHUX,

-KpuTnuKK npouerbyje CBOj pag, v paj, YnaHoBa rpyne, AoNpuUHOCK yHanpehuBakby paja rpyne v yme Aa NnpeactaBu pesynTtate paga.

OvrntanHa komneteHuuja

-Yme fa npeTpakyje, KPUTUYKM aHanusmpa M cuctematusyje MHpopmaumje y enekTpoHCKOM 06amMKy Kopuctehu oprosapajyha
cpencrsa UKT.

-YMe pa npeacTtaBu, opraHusyje n 06aukyje ogpeheHe nHpopmaumje kopucrehu Ha edpmKkacaH HaumH moryhHocTn UKTcpeacTsa.
-MpunnKkom peluasarba npobiema yme ga ogabepe cpeactso MKT u aa ra Kopuctu Ha ogrosapajyhu HaumH.

-EdumkacHo Kopuctu UKT 3a KOMYHUMKaLMjy U capagmby.

-MpenosHaje npefHOCTH, pU3MKe M onacHoCcTM no cebe u apyre n 0AroBopHO noctyna npu kopuwheryUKT.

OarosopaH 04HOC Npema OKOJIMHU

-CarnenaBa Koje aKTMBHOCTM (0bpacuy noHalwara), Ha JIMYHOM HUWBOY, HWBOY 3ajeAHuLe M r1obasHOM HUMBOY, MOTY YHanpeauTu
CTakbe M KBaIUTET KMBOTHE CpeauHe nnpupoge.

-AKTMBHO Ce yK/byuyje y APYLITBEHE aKuMje Yy WKOAM U 33jegHULN Koje Cy YyCMepeHe Ka 3alTuTu, 06HOBM U yHanpehery KUBOTHe
CpeaivHE N KA 04PXKMBOM PA3BOjy.

OparosopaH o4,
HOC npema 34pas/by

-Bupa ctun xkunsota n Hasuke UMajyhu Ha ymy aobpe cTpaHe 1 pusuke Tor n3bopa. Pasyme Aa je CTUA KMBOTa CTBap IMYHOT M3bopa u
npeysMma o0AroBOPHOCT 3a CBOj M3bop




AKTUBHOCTU Y HacTaBHOM npouecy

AKTMBHOCTM HACTaBHUKA

AKTUBHOCTM YY4eHUKa

Mpunpemare, opraHu3oBarbe, oObjallrbaBarbe, Pa3roBop,  CAyllakbe,
nocmarpare, npahere, nomarame, noKasuBarbe, noacTuLarbe,
npoBepaBarbe, aHa/iM3nparbe, 3aK/byumBarbe, BpeAHOBakbe, CanolUTaBHeE,
NHULUMparbe, Bohere, NpoLernBarbe U 04 1yunBarbe

JedunHuwe, wunaeHTUOUKyje, MMmeHyje, penpoaykyje, 6upa, yTBphyje, npeacTassba,
u3gBaja, OpraHu3yje, nuwe, MOHAB/ba, TYMayn, WNYCTPyje, OEMOHCTPUpa, NOKasyje,
objawrbaBa, npenosHaje, aHaausupa, Gopmynuviwie, naaHMpa, nosesyje, Kaacudukyje,
npouekryje, BpeaHuje, NocTB/ba NUTaka




HAYNMHW OCTBAPUBAHA NMPOTPAMA

ANOAKTUHKO-METOANYKO
OCTBAPUBAILE NMPOIrPAMA

Mporpam HacTaBe U yyerba Xemuje NPBEHCTBEHO je OpMjeHTUCaH Ha NPOoLEC yYyera M OcTBapuBame ncxoaa. Micxoam cy McKasu o TOmMe LWTa
yYeHMUM YMejy Aa ypade Ha OCHOBY 3Hama Koja cy cTeknun yyehu xemujy. OHM omoryhaBajy Aa ce un/b HacTaBe XeMuje AOCTUTHE Yy CKnaay
ca npeameTHUM U mehynpeameTHUM KomneTeHUuMjamMa M CTaHZapauMma nocturiyha. Mcxoam npeactaBsbajy yYeHMUKa nocturHyha u Kao
TaKBM CYy OCHOBHA BOAWM/ba HAaCTaBHUKY KOjU Kpeupa HacTaBy M yyerse. [porpam HacTaBe M yyera XeMuje je TEMATCKM KoHUMMnMpaH. 3a
cBaKy obnact/Temy npeasoxeHu cy cagpskaju, a paau Nakwer naaHuparba HactTaBe npena)ke ce opujeHTauMoHM 6poj 4acoBa No Temama.
[NaBHa KapaKTepWUCTMKa HaCTaBe YCMEPEHE Ha OCTBapuBake MCxoAa Xemuje je HacTaBa YCMepeHa Ha yyerse Yy LKOAW, LWTO 3Hauun Aa
yYyeHuK Tpeba aa yuu:

— CMUC/IEHO: NOBE3MBAFKEM OHOT LUTO Y4M CA OHMM LUTO 3HA M Ca CUTyaLMjama U3 KMBOTA; NOBE3UBAHEM OHOT LUTO YYM Ca OHUM LITO je
YYMO U3 XEMUjE U APYTUX NPEeAMET];

— Npo6IeMCKM: CAMOCTaNIHUM MPUKYN/bakbeM U aHaNM3UpPatbeM NodaTaka U MHPOPMALLMja; NOCTaB/bakbeM PENEBAHTHUX MUTArba CebM U
APYyrMma; passujatbem NaHa pellasarba 3agator npobaema;

— AMBEPreHTHO: Npegiarakbem HOBUX pelleHa; CMULW/batbeM HOBUX NPUMEpPa; NOBE3UBakbeM CaZprKaja Y HOBe Le/INHE;
— KPUTWYKK: nopeherbem BarKHOCTM NojeAMHUX YMHbEeHMLA U NOAATaKa; CMULL/batbeM apryMeHarTa;

— KOOMepaTUBHO: KPO3 capafrby Ca HAaCTaBHUKOM M APYITMM YYEHULMMA; KPO3 AMCKYCUjy U pasMeHy MULL/bera; yYBaXkasajyhu aprymeHte
CaroBopHUKa.

NNAHUPAHE HACTABE U
YYEHbA,METO/E M OB/INLIU
PAOA

Mporpam HacTaBe M yyerba OPUjEHTMCAH Ha UCXOAE HacTaBHUKY Aaje Behy cnobody y Kpenpary M OCMUL/baBakby HacTaBe U yuyerba. Mpu
NNaHWparby HacTaBe W yyerba BAaXKHO je MMaTW y BMAY A Ce UCXOAM Pas/fiMKyjy no noTpebHOM BpemMeHy 33 HMX0BO MocTu3arbe. Heku ce
NaKwe u 6pxKe mMory ocTBaputu, aau je 3a BehuHy Mcxoga notpebHO BUWE BpeMeHa U BULWE PasAnUUTUX aKTMBHOCTW. MoTpebHo je aa
HaCTaBHMK 3a CBaKy HaCTaBHY jeaAunHMLY, Y $a3n NaaHMparba M NMcakba NpUnpeme 3a 4ac, y ogHocy Ha ogabpaHu ucxos, AeduHue ncxone
cneumduyHe 3a AaTy HacTaBHy jeaumHuuy. MNpenopyka je Aa HacTaBHUK MJaHWMpa M MPUNpPemMa HacTaBy CaMOCTa/lHO M Yy capaihu ca
Kosierama 360r ycnoctaB/batba Kopenaumja ca npeametuma. Y ¢asu nnaHuparba HacTaBe M yyerba Tpeba MmaTu y Buay 4a je yubeHuk
HacTaBHO CPeACTBO M Aa OH He oapehyje caap:kaje npeameTa. MNpenopyyeH je 6poj YacoBa 3a peannsaumjy cBake Teme KOju yK/bydyje M
npeasuheHe nabopatopujcke Bexkbe, Bexxbe M gemoHCTpauMoHe ornege. Popmuparbe nojmosa Tpeba 6asmpaTv Ha AEMOHCTPALMOHUM
orneguma n nabopaTtopujckum Bexkbama. AKO Y LWIKOAM He MOCTOoje CyncTaHLUe npeasoXKeHe 3a M3Bohere AeMOHCTPauMoHKX orneaa u
nabopaTopujckmx BexXOK, orneam ce Mory M3BecTu ca AOCTYNHUM CyncTaHLuama.

Ha vyacoBuma Tpeba KOMBMHOBATWM pasnnuMTE METOAe W TeXHUKe pada, WTo AonpuHcy Behoj palMoHanM3aumju HacTaBHOr mpoueca,
NOACTUYE UHTENEKTYaNIHY aKTUBHOCT YYEHMKA M HAcTaBy YMHWU UHTEPeCaHTHMjoM 1 eduKacHUjom. M3bop meToaa n 06amnKa paga 3aBUCH 04,
HacTaBHMX cafp:Kaja, npeapuheHnx ncxoaa, cneunduyHoCTM oaesberba U MHAMBUAYAHUX KapaKTepUCTUKa yYeHUKa.




MNPAREHE U BPEAHOBAHE HACTABE U YHEHA

MpaTtu ce: Y HacTaBM OPMjeHTUCAHOj Ha A0CTM3aHe UCX0Aa BPeaHyje ce NPOLLEC M NPOAYKTU yyera. MPUIMKom cBakor BpegHoBaka nocturHyha notpebHo je yYeHuKy Aatu
noBpaTHy MHGOPMALIMjy KOja MOMaKe Aa pasyMe rpeLlke 1 nobosblua yuyere U pesyntart

1.dopmaTtnBHO ouerMBame: CBaka aKTUBHOCT je NMPUAKKA 3a NPOLEHY HanpeaoBakba M AaBaka noBpaTHe MHOPMaLMje ,a yyeHMKe Tpeba ocnocobsbaBaTh 4a Npouekbyjy
COMCTBEHW HaNpeaaK y OCTBapMBakby UCXo4a NnpegmMeTa. Tako, Ha Npumep, NUTarba Y Be3M C eMOHCTPaLMjoM orfiesa, yYeHUYKA 3anarkakba, objalbersa U 3aK/byyum, Mory
6uTK jeaaH og, HauMHa GOPMaTMBHOI NPOBeEpaBatba. AHA/NM3A YYEHUUKMX OATOBOPA MPY)KA YBUA, Y TO KaKO OHW NpuUmajy MHPOpmaumje 13 ornega v usaBajajy butHe,
aHa/NM3Mpajy cuTyaumje, NoOBe3yjy XemMUjCcKe NojMoBe M MojMoBe GOpMMpaHe y HacTaBuM Apyrux npeameta y ¢opmynvcarby objawrberba M M3BOhHEHY 3aK/byyaka o
CBOjCTBMMA M NPOMeHama cyncTaHuu. Takea npakca npahera HanpegoBakba yYeHMKa NOCTaB/ba MX Y NO3MLMjY A3 NOBE3Yjy U NPUMEbYjy Hay4yHe NOjMOBE Y KOHTEKCTMMA
obyxBaheHMM AeMOHCTPMpPaHUM orneanma, SONPUHOCK Pa3BOjy KOHUENTYaNHOr Pa3yMeBakba M KPUTUYKOT MULL/bEHA, U MPUMNPEMA YYEHMKE A3 Ha Taj HAuYMH pasmaTtpajy
CBOjCTBA M NMPOMEHE CYNCTaHLM C KOjMMa CY Y KOHTaKTy Y CBaKOAHEBHOM KUBOTY.

MNpaherwe HanpeaoBara y4eHUKa Tpebasio 61 Aa 0byxBaT CBE HMBOE NMPE3eHTOBaHa XEMMCKMX CaZipyKaja: MaKPOCKOMCKMN, YECTUYHU U CUMBOIMYKM HUBO. MMnTarbuma 6um
Tpebano noacTMUATM ydyeHUKe aa npeasuae wrta he ce gecutn, Aa onpasaajy nsbop, objacHe 3alITO ce HewTo AECMIO MU KaKo Ce Aecuio, NoBeXy pasandmte obnactu
cagpiKaja, NpenosHajy nuTarba NOCTaB/beEHA HA HOBWU HaYWMH, U3BYKY KOPUCHE NOAATKE, aNn U Aa Npouemyjy WTa HUCY pasymenn. YueHuKe 6u Tpebano oxpabpmeati aa
npeseHTyjy, objawrbaBajy U GpaHe cTpaTernje Koje KoOpuUcTe y pellaBaky npobnema. Tme ce OHWM MOACTUYY A3 PECcTPYKTYMpajy U OpraHu3yjy cagpraj Ha HOB HaA4uH,
M3aBajajy pesneBaHTaH Ae0 cajprKaja 3a pellaBarbe nNpobnema, UpTajy AMjarpame, aHanusmpajy sese mamehy KoMnoHeHTH, objalirbaBajy Kako cy pewmnan npobiem uam
Tparajy 3a pas/IMYnTUM HaYMHMMA pellaBarba Npobaema. Yaora HacTaBHMKA je A3 BOAWM NUTabMMa UM CyrecTUjama pPe3oHOBake YYEHMKa, Kao M ga npyKa noBpaTHe
nHdopmauuje. Ha ocHoBy pesynTaTa npahera u BpegHOBaka, 3aje4HO €a yYeHUUMMa Tpeba NaaHMpPaTU NPOLLEC yYeHsa.

2. OuerbmBarbe (CymaTMBHO NpoBepaBakbe) je CacTaBHM A0 NpoLLeca HacTaBe M yyerba Kojum ce obesbehyje ctanHo npaherbe ocTBapuBaka LM/ba, UCXOAA M CTaHAApAa
nocturiyha. YueHuK ce oueryje Ha OCHOBY yCMeHe npoBepe nocturHyha, nMcMeHe npoBepe W NPaKTUYHOT paja. BarKHO je Aa aKTMBHOCTM YYEHMKA Y NPOLECy HAcTaBe U
yyerba byay ycarnalieHu ca 04eKMBaAHMM UCXOAMMA, M O3 Ce 04, YYEHUKA HE OYEKYjY 3HAHba U BELITUHE Koje Y HacTaBM HUCY MManu NpUAKKe Aa pasBujy.

HacTaBHWK KOHTUHYMpPAHO Npatn U Bpe,a,Hyje, ocnum nocmrHyha y4eHUKa, n npouec HaCtaBe U y4dyera, Kao U cebe n concTBeHu paa. Npencnutmearbe HacTaBe npema
pe3yntatnma KOje NOCTUXY y4YeHUUU je Ba*XHa aKTUBHOCT HACTaBHWMKaA U NoApa3ymeBa NPOMEHY Y MeTOoAaMa HaCTaBe U yyerba, aKTUBHOCTMMA U 3adallMMa YYeHUKa,
N3BOPUMaA 3a y4ere, HaCTaBHUM CpeacCTBMMa, TaKO Aa Ce y4eHULMMa o6e36ep,m HanpeaoBake Ka 60/bUM I'lOCTMFHthIMa.




MocTynak M MHCTPYMEHTH oLerbMBakba

Kputepujymun

Bpeme

YcmeHo oarosa pare

CBeobyxBaTHOCT ogrosopa, CHanakeke Ha
3UQHUM  CAMKaMa, NWPOAHOM  maTepwujany,
XOpUM30OHTANHO M BepPTUKaNHO  MOBe3uBatbe
rpaguea

Mo noTtpebu, 6ap jeaHOM y NoAyroanwTy

Oomahu 3agaum

PenoBHOCT U3paae 3a4aTaka
TayHOCT U3page 3a4aTaka

CBaKoaHEBHO TOKOM roauHenpaherse/ npeceK cTarba 3a TpoMeceuje

MNMuncaHe nposepe

bopoBHa ckana

HaKoH cBake Teme

MpakTnyaH pag

TayHOCT, ypeaHoCT, peaoBHOCT

HaKoH cBaKor npaKkTU4YHOr paga/ npecek cTarba 3a Tpomeceyje

MocTynaK U MHCTPYMEHTU OuebUBakba

Kputepujymum

Bpeme

AKTUBHOCT Ha vyacy

bpoj jaB/wakba, TaYHOCT oaroBopa

CBaKoaHeBHO benexere TOKOM rognHe, npecek Crakba Ha Kpajy
nonyrogunuwTa

Pag y napy unwv rpynu

Capagma y rpynum

(YK/by4eHOCT CBMX Y1aHOBA, CBM MMAjy Benelke y
cBeckama...)

CTeneH 3HaHba CBUX YJ1aHOBA rpyne

KBasnTaTMBHO M KBAaHTUTATUBHO MpoOLeHMBakbE
pesynTaTta paga rpyna

Mo noTpebu, NpeceK cTarba Ha Kpajy noayroguwiTa

Yyewhe Y pasHMM HaCTaBHUM U BaHHACTaBHUM
aKTMBHOCTMMA (TaKmUUera, U3paaa NaHoa,
KpaTKo npegaBakbe, Bohere KBM3a, U3paga
acouujaumja..)

KBanuTaTMBHO M KBAHTUTATMBHO NPOLEHMBatbE
pesynTaTa paga

Mo noTpebu, Npecek cTara Ha Kpajy NoNyroamuwTa




MpoBepa OCTBAaPEHOCTU CTaHAAPAA YY4EHUYKNX NocTUrHyha (ocTBapeHocTH ncxoaa)

LLTa npatumo

MocTynaKk n MHCTPYMEHTH
oueHMBaba

Kputepujymnm

Bpeme

CTeneH 0CTBapeHOCTU LUu/beBa U NPONUCcaHnX, oaHOCHO npunarohenmnx ctaHaapaa nocturdyha y

TOKY CaBnajaBarba Nporpama npeamera;

Mpouetbyjy ce: BelITUHE n3paXkaBakba M CaonlTaBakba; pasymesare, NpMMeHa 1 BpegHOBarbe

Hay4YeHMX NocTynaka 1 npoueaypa; paj ca nogauuma 1 paj, Ha pa3nymMTUM BpCTama TEKCTOBa3;

YMETHUYKO U3parkaBatbe; BEeLUTUHE, PyKoBake Npubopom, anaTtom 1 TexHonornjama u nssohere

pagHuUX 3ajaTaKa.

OueHy ognnyaH (5) gobuja yueHuK Koju:
— Yy NOTNYHOCTM NOKasyje cnocobHocT
TpaHchopMaumje 3Hatba U MPUMEHE Y HOBUM
cuUTYyaumjama;

— IaKO JIOTMYKK NOBE3Yje YNHEHULLE U
nojmose;

— CaMOCTa/IHO M3BOAM 3aK/byUKe Koju ce
3aCHMBajy Ha NoAaUNMa;

- pelwwasa npobieme Ha HMBOY CTBapasaykor
MULL/bEHA W Y MOTNYHOCTU KPUTUUYKK pacyhyje;

OueHy Bpno aobap (4) nobuja yueHUK Koju:

- Y BEJ/IMKOj Mepu Nokasyje cnocobHocT
NpUMeHe 3Hakba 1 NOTUYKM NoBesyje
UMHEHMLLE M MOjMOBE;

— CaMOCTa/IHO U3BOAM 3aK/byUKe Koju ce
3aCHMBAjy Ha NOAALNMA;

- pewasBa nojeguHe npobneme Ha HUBOY
CTBapanaykor MULI/bEHA WM Y 3HATHO] mepwu
KpUTUYKK pacyhyje

OueHy gobap (3) 4obuja y4eHUK Koju:

- Y OOBOJ/bHOj Mepu NoKasyje cnocobHoCT
ynotpebe nHbopmaumja y HOBUM CUTyaLMjaMa;
— Y 3HAaTHOj MEepU IOTUYKM NOBE3Yje YMHbeHULE
M NojMmose;

- Behum genom camocTasiHO U3BOAM 3aK/byuKe

- CBaKoZHEBHO benexerbe
AKTMBHOCTU YYEHMKA Ha
yacy y CBeCKy eBmaeHuunje
HaCTaBHMKA

- YcmeHo oarosapatbe,
cBecKa eBuaeHUmje
HacTaBHUKa

-PepoBHOCT AOHOWEHA
pomaher, cBecka
esmaeHuuje

bpoj jaBmwatba:
3a jaB/barbe +
3a jaB/batbe BMLLIE NyTa ++

3a AaBatbe KOMMNJIETHOT,
NOTNYHOr 04roBOPaA Ha TeXa
nutamwa +5

Ko He 3Ha oArosop -

CBaKkoaHeBHO benexerbe
TOKOM rogmHe

YyecTanocTt no meceumma

MpecekK cTatba NO TpOMeceujy

CBeobyxBaTHOCT o4roBopa

XOpPU3OHTaNHO U BEPTUKANHO
nosesunBare rpagmnsa

Mo noTpebu,

6ap jeaHOM y noayroauwTy

Mperneparbe gomahux y
pagHUM TUCTOBMUMA

CBaKOAHEBHO TOKOM
roanHenpaherbe/ npecek
CTakba 3a Tpomeceuje

Ha Kpajy HacTaBHe rogmHe

bopoBame:
35-49%-2
50-74,9%-3

75-89.9%-4

HaKkoH cBake Teme




KOjM ce 3aCHMBAjy Ha No4aLMMA U AENUMUYHO
CaMOCTaNHO pellaBa nojeguHe npobaeme;
-y OOBOJ/bHOj Mepu KpUTUYKK pacyhyje;

OueHy A0BOoJbaH (2) obuja YY4EHUK Koju:

— 3Hakba KOja je OCTBApPMO Cy Ha HMBOY
penpoayKkuuje, y3 MUHUMANHY NPUMEHY;

— Y Makb0j MEpPU NIOTUYKM NOBE3Yje YNHEHULIE U
NMOjMOBE M UCK/bYYMBO Y3 NOAPLLKY HAaCTaBHUKA
M3BOAM 3aK/by4Ke KOjU Ce 3aCHUBAjy Ha
nogauuma;

— MOHeKaZ, je camoCcTanaH y peluaBarby
npobaema 1y HeJ0BO/bHOj MEPU KPUTUYUKM

pacyhyje;

HenososbaH (1) Aobuja yueHUK Koju:

- 3HaHba Koja je 0CTBapMO HUCY HU Ha HUBOY
npeno3HaBakba U He Nokasyje cnocobHocT
penpoaykumje n NpumeHe;

- He M3BOAM 3aK/byUKe KOju Ce 3aCHMBAjy Ha
noAaunma;

- KpUTUYKK He pacyhyje;

- NMncaHe nposepe, cBecKka
esmaeHumje

- MpynHu pag

(nocmaTpatbe HacTaBHUKa,
n3narambe rpyna), cBecka
esuaeHumje

Papy napy

(nocmaTtparbe HacTaBHUKa,
n3narakbe NapoBa), CBecka
esmaeHumje

-CHanakerbe Ha 3MaHUM
C/IMKaMa, lemama

90-100%-5

Capagma y rpynu

(cBM YNaHOBM Cy YK/bYYEHM,
CBM MMajy 3a4aTo
3abenexkeHo y cBeckama...)

CreneH 3HaHa CBUX Y1aHOBA
rpyne

KBanutatmsHoO n
KBAHTUTATUBHO
npouermnBatse pesytata
paaa rpyna (naHo, Tabena...)

Mo noTpebu

MpBa TpW y4eHMKa Koja ypaae
TayaH 3agaTak gobujajy +,

Tpu nayca -5

Mo noTpebu

Ha Kpajy WwKoAcKe roamHe




AHrakoBame Y4eHUKa Yy HaCTaBMu.

OarosopaH 0AHOC Npema pajy, NOCTaB/beHUM 3a4aLMMa, U UCKa3aHo

MHTEpecoBakbe M MOTUBALMjY 33 YYEHE W HAaNpea0BaHe. aKTUBHO Y4eCTBOBaH€

Y HacTaBu, capagmy ca Apyruma

- Nnokasyje U3y3eTHy CamoCTa/IHOCT Y3
N3Y3ETHO BMCOK CTEMEH aKTUBHOCTU M
aHraxoBama.(5)

- NoKasyje Be/IMKY CaMOCTa/IHOCT M BUCOK
CTeneH aKTMBHOCTM U aHraXkoBakba.(4)

- NoKasyje AeNMMUYHN CTeneH akTUBHOCTMU U
aHraskosamba(3)

- NoKasyje mMmatbu CTeneH akTMBHOCTU U
aHraxoBama.(2)

- He NoKasyje MHTepecoBakbe 3a yyewhe y
aKTUMBHOCTMMA HUTK aHraxkosaroe (1)

Boherbe eBuaeHuUmje oa,
CTpaHe HacTaBHWUKa O:

-bpojy jaB/barba Ha
YyacoBMMa

-bpojy ycnewHoctn y
rpynHom paay, pagy y napy

-Yyewhy Ha TakKmuyerbuMa

-HecebunyHom npyrKamy
nomohu apyrum
yYeHuuMma..

-Cse wWrto je paheHo Ha yacy
Hafasu ce y cBeckama

-bpoj u KBanutet
nobpososbHor yyewha y
Pa3HUM HaCTaBHUM U
BaHHACTaBHMM aKTMBHOCTUMaA
(Takmunyuerba, U3paga NaHoa,
KpaTKo npeaasakbe, Bohere
KBW3a, n3paja acoumjauumja...)

-lpecek cTama no
Tpomeceyjuma




TEMA

OBPA30OBHWU CTAHOAPAN
(OcHoBHM HUBO XE.1.X.X., Cpeatom HuBo XE.2.X.X.HanpeaHu HuBo XE.3.X.X.)

METAIN, OKCUAWN U XUPOKCUAM

3Ha:

XE.1.1.2. 0 NPaKTMYHOj NPUMEHN enemeHaTa, jegubera U CMeLla N3 COMNCTBEHOT OKPY»KeHa, HA0CHOBY
HUXOBMX CBOjCTaBa

XE.1.1.6. KBa/MTaTUBHO 3Hauyere CMMBONA HajBaXKHUjUX XEMMjCKMX enemeHaTta, XeMujcKuxpopmyna
HajBaXKHMjUX MpPeACTaBHUKA KNaca HEOPraHCKUX W OPraHCKUX jeAurberba, MKBANUTATUBHO 3Hauyere
XEeMMjCKUX jeAHAUYMHA peaKLunja okcmpaumje

XE.1.1.8. 3Hauerbe cneaehux TepmmHa: CyncTaHUa, CMeLla, PacTBOP, pacTBapakbe, eNeMeHT,jednberse,
aToOM, MONEKY/, jOH, KOBaJleHTHa Be3a, jOHCKa BE3a, OKCUAaLMja, OKCKA, KucenmHa,basa, co, MHAMKATOP
XE.1.1.12. y jegHOCTaBHMM oOr/feAMMa MCNUTA CBOjCTBA CYMCTAHUM (arperaTHO cTakbe, MUPWC,
60jy,MarHeTHa cBojcTBa, pacTBOP/bMBOCT), Kao U Aa Ta CBOjCTBa onuLle

XE.1.2.1.0cHOBHa pU3MYKa U XeMWjCKa CBOjCTBA HeMeTana U meTana(arperaTHo cTakbe,NPOBOA/bLUBOCT
TONNOTE U eNEeKTPULMUTETA U peakumjy ca KUCEOHUKOM)

XE.1.2.2. Be3y usmel)y cBojcTaBa HEMETala U MeTasla U hUXOBE MPAKTUYHE NPUMEHE

XE.1.2.3. na npeno3Ha metane (Na, Mg, Al, Fe, Zn, Cu, Pb, Ag, Au) Ha OCHOBY HUXOBUXPUIUUKUX U
XeMMjCKUX CBOjCTaBa

XE.1.2.4. pa Ha ocHOBY GOpMy/ie MMEHYje OCHOBHE K/lace HEOPraHCKMX jeantberba

XE.1.2.5. npumepe oKkcmaa, KucenmHa, 6asa M conn y CBakOAHEBHOM KMBOTY Kao M NPAKTUYHYNPUMEHY
OBUX jegutbera

XE.1.2.6. ocHoBHa $M3MYKa U XeMMjCKa CBOjCTBa OKCUAA, KMcennHa, 6asa u conu

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

XE.1.6.1. 6e36e4HO pyKyje OCHOBHOM OMPEMOM 33 EKCNEPUMEHTAIHW Paa M CyncTaHL,ama

XE.1.6.2. n3sese eKCcnepmMmeHT npema JaToM ynyTcTBy

XE.2.1.7. y ornegyma ucnuTyje CBOjCTBa CYMNCTaHLUM M Aa NOAaTKe O CyrncTaHLama npuKasyje TabenapHo
WK LWEMATCKM

XE.2.2.1. Ha OCHOBY Ha3MBa OKCUAA, KUCENMHA M H6a3a cacTaBu GOPMYy OBUXCYNCTaHLM

XE.2.2.2. nuwe jefHauyMHe XeMMUjCKMX pPeaKkLMja CMHTE3e U aHanuse BUHapPHUX jeantberba

XE.2.2.4. ucnnTa HajBa*KHMja XEMWNjCKa CBOjCTBA KMCENNHA (peaKumja ca KapboHaTUMa MMeTaMma)
XE.2.6.1. npuKynn nogatke nocmatpakbem W Mmeperem, U ga  Npu  TOM  KOPUCTH
ofrosapajyhenHcTpymeHTe

XE.2.6.2. TabenapHo u rpaduyUKkmn NpuKaxke pesyntaTe nocmatpara Uan mepema

XE.2.6.3. n380au jeAHOCTaBHa yonwTaBaka U CUCTEMATM3aLNjy pesyaTaTa

XE.3.2.1. ga cy $p13nYKa U XeMMjCKa CBOjCTBA MeTasla M HemeTasla ogpeheHa CTPyKTypom

FMXOBMX aTOMa/Mo1eKyNa

XE. 3.2.2.xeMMjcKa CBOjCTBa OKcMAa( peakuuje ca BOAOM,KMCEIMHAMA, XUAPOKCUANMA)

XE.3.6.1. npeno3Ha nuTarbe/npobaem Koje ce MoXKe eKCNEePUMEHTANTHO UCTPAXKUTK

XE.3.6.2. noctasu xunotese

XE.3.6.3. nnaHMpa 1 n3Beae eKCnepmMeHT 3a TeCTUPakbe XMnoTtese

XE.3.6.4.n0Hece peneBaHTaH 3aK/by4yak Ha OCHOBY pe3yaTaTa A0OUjeHUX yeKCnepumMeHTa HOM pagy




HEMETA/IU, OKCUAU U KUCETUHE

XE.1.1.2. 0 NpaKTUYHOj NPUMEHN efleMeHaTa, jeautberba U CMELLA U3 COMCTBEHOT OKPY»Kerba, HA0OCHOBY
HMXOBUX CBOjCTaBa

XE.1.1.5. TN xemujcKe Be3e y MOJIeKy/IMMa efleMeHaTa, KOBaJIEHTHUM U jOHCKUM jeAnHbebuma
XE.1.1.6. KBaAUTATMBHO 3Hauyere cMMbOoNa HajBaXKHUJUX XEMMUJCKUX efiemeHaTa, Xemujckuxdopmyna
HajBa*KHUjUX MNpencTaBHMKA Knaca HEOPraHCKMX W OPraHCKUX jeAnrbera, WKBANIMTAaTUBHO 3HAyeHe
XEeMUjCKUX jeaHauymMHa peakumja okcmpaumjeXE.1.1.8. 3Hauere cnegehumx TepmMmuHa: cyncraHua, cMewa,
pacTBOp, pacTBapakbe, efeMeHT,jeautberbe, aTOM, MOJIEKY/, jOH, KOBAaJieHTHa Be3a, jOHCKA Be3a,
OoKcuZaumja, oKena, KucenmHa,basa, co, MHAMKATOP

XE.1.1.12. y jeAHOCTaBHMM oOrnegMma WCIMTa CBOjCTBA CYMCTaHUWM (arperaTHoO CTakbe, MUPMUC,
60jy,MmarHeTHa CBOjCTBa, PACTBOP/bMBOCT), KAo M A3 Ta CBOjCTBA OnNuLUe

XE.1.2.1. ocHoBHa pU3NYKa N XEMMjCKA CBOjCTBA HEMETAsla U meTana(arperaTHO CTakbe,NpPOBOA/bMBOCT
TONNOTE U eNEKTPULMTETA U PeaKLMjy Ca KUCEOHUKOM)

XE.1.2.2. Be3y namel)y cBojcTaBa HeEMeTasa U MeTana U bMXOBE NPaKTUUYHE NPUMEHE

XE.1.2.4. na Ha ocHOBY pOpMYy/ie MMEHYje OCHOBHE K/1lace HEOPraHCKUX jeautbetrba

XE.1.2.5. npumepe oKcmaa, KucenmHa, 6asa u coim y CBakoOAHEBHOM KMBOTY Kao U NMPaKTUYHYNPUMEHY
OBUX jegutbera

XE.1.2.6. ocHoBHa $M3MYKa U XeMMjCKa CBOjCTBa OKCUAA, KMcennHa, 6asa u conm

XE.1.2.7. yTBpAu ocHoBHa $pU3MNYKa CBOjcTBa OKCHAa (arperatHo cTarbe, 6oja, Mupuc)

XE.1.2.8. goKkarke Kucesio-6a3Ha cBOjCTBa cyncTaHum nomohy MHAMKaTopa

XE.1.2.10. 6e36egH0 pyKyje cyncraHuama, nocyhem n npubopomyme aa:

XE.1.6.1. 6e36e4HO pyKyje OCHOBHOM ONPEMOM 3a EKCNEPUMEHTANHU Pag MU CyncTaHLama

XE.1.6.2. n3sene eKcnepumeHT npema A4aTom ynyTcTBy

XE.2.1.1. Kako TMN xemujcke Bese ogpehyje cBOjcTBa cyncTaHUM (TemnepaType ToN/berba MK/bydatba,
Kao M pacTBOP/bUBOCT CYNCTaHLM)

XE.2.2.1. Ha OCHOBY Ha3MBa OKCMAA M KMCEINHA, cacTaBn GOpPMyy OBUX

CynCTaHum

XE.2.2.2. nuwe jegHauymMHe XEMUjCKUX peaKkLunja CUHTe3e M aHanuse BUHapHUX jeanberba

XE.2.2.3. eKCnepMMeHTa/HUM NyTeM MUCNUTa PACTBOP/bUBOCT U XEMMUjCKY peaKLMjy OKcnpaca BogoOMyMe
ha:

XE.2.6.3. 13804y jeAHOCTaBHA yOnLTaBaka U CUCTEMATM3ALN]y pe3yaTaTapasyme:

XE.3.2.1. pga cy ©uM3M4KA M XeMMjCcKa CBOjCTBA HemeTana ofpeheHa CTPYKTYPOMHUXOBUX
atoma/mosiexkyna

XE. 3.2.2.xemMjcKa cBOjcTBa oKcnaa( peakumje ca BOAOM,KUCENMHAMA, XNAPOKCUANMA)

XE.1.1.5. TMN XeMujCKe Be3e Yy MOJIEKY/IMMA €/IEMEHATA, KOBAZIEHTHMM U jOHCKUM jeanHbeHbma
XE.1.1.8. 3Hauere cnegehmx TepMMUHA: CYMNCcTaHLUA, CMeLLa, PacTBOP, pacTBapakbe, eN1EMEHT,jeautbetrbe,
aToOM, MONIEKY/, jOH, KOBa/sIeHTHA Be3a, jOHCKa Be3a, OKCUAaaLmja, okeug, KnuceamHa,basa, co, MHAMKATOP
XE.1.2.4. na Ha ocHOBY popMy/ie MMEHYje OCHOBHE K/lace HEOPraHCKUX jeautberba

XE.1.2.5. npumepe okcmaa, KucenmHa, 6asa u conm y CBakOAHEBHOM XMBOTY Kao UMNPAKTUYHY NPUMEHY
OBUX jegutbera




conu

XE.1.2.6. ocHOoBHa PU3NYKa U XeMUjCKaA CBOJCTBA OKCMAA, KMceanHa, 6asa n conu

XE.1.2.9. ncnura pacTBop/bMBOCT COMU

XE.1.2.10 6e36egH0 pyKyje cynctaHuama, nocyhem n npubopom

XE.1.6.1. 6e36eHO pyKyje OCHOBHOM OMPeMOM 33 eKCNePUMEHTaNHM pag, 1 CyncTaHLama

XE.1.6.2. n3see eKCcnepumMeHT npema AaTom ynyTcTBy

XE.2.1.4 pa cactaB/ba popmysie HajBaXKHMjMX NPeACTaBHMKA KNaca HEOPraHCKMXjegumera, U jegHaumHe
XEeMMUjCKUX peaKLumja HeyTpanusaumje n cyncrtutyumje

XE.2.2.1. Ha OCHOBY Ha3unBa OKcMAaa, KNUcenuHa, 6asa n conm cactasn Gopmyny 0BUXCYNCTaHUMYNYTCTBY
XE.3.2.2. xemujcKa CBOjCcTBAOKCKAA (peaKkunje ca BOAOM, KUCENMHAMA, XUAPOKCMANMA)

XE.3.2.3. ga onwTa CBOjCTBA KMUCEAMHA 3aBMCE Of, HUXOBE CTPYKTYpe (peakuuja caxmgpoKcuauma,
MeTannma, KapboHaTma, bukapboHaTMa 1 6asHUM OKCUaMMa)

XE.3.2.4. pa onwTa cBojcTBa 6a3a 3aBUCe 0f, HMXOBE CTPYKTYpE (peaKumje ca KUcenmHama mca Kucenmm
oKcuauma)

XE.3.2.5. ga pu13mMUKa 1 XxemMmnjcKka CBOjCTBA COM 3aBUCE Of, HUXOBE CTPYKTYpe

XE.3.2.6. n3sene peakumjy HeyTpanmsauuje

XE.3.6.1. npenosHa nuTatbe/npobaem Koje ce MoKe eKCnepumeHTanHO UCTPaXKUTH

XE.3.6.2. noctasu xunotese

XE.3.6.3. nnaHnpa n nsBene eKCnepumeHT 3a TeCTMpatkbe XxunoTese

XE.3.6.4.10Hece peneBaHTaH 3aK/by4Yak Ha OCHOBY pe3y/iTaTa A0OMjeHUX yeKCnepMmeHTaIHOM paay

OPTAHCKA JEOUHEHA U BUXOBA OIMLUTA CBOJCTBA

XE.1.1.5. TN xemujcKe Be3e y MOJIEKY/IMMa eleMeHaTa, KOBAJIEHTHUM U jOHCKUM jeAuHbeHbUMa

XE.1.3.3 npaKkTMyaH 3Hayaj Yr/bOBOAOHMKA, a/IKOX0/a,KapboOHUNHUX jeanrserba,KapboKCUNHUX
KMCeNMHA W ecTapa y CBaKOAHEBHOM KUBOTY

XE.2.1.1. kKaKo TMN xemujcke Bese ogpehyje cBOjcTBa cyncTaHuM (TemnepaType TOM/beHba MK/bydakba,
Kao M pacTBOP/bUBOCT CYMNCTaHLM)

YI/bOBO/OHULM

XE.1.1.5. TMn xemujcKe Be3e y MOJIEKY/IMMa e/1eMeHaTa, KOBaJIeHTHUM 1 jOHCKUM jeguHbernma
XE.1.1.6. KBa/TaTUBHO 3Hauyere cMMBOMA HajBaXKHUjUX XEMWMjCKMX enemeHaTa, XemMujcknuxpopmyna
HajBaXKHMjMUX MpPeACTaBHUKA KNaca HEOPraHCKUX W OPraHCKUX jeAurberba, MKBANUTATUBHO 3Hauyere
XEMWjCKMX jeAHaUMHa peaKLunja okcugaumje

XE.1.3.1.¢0opmyre, Ha3uBe n dYHKUMOHaNHe rpyne HajBa*KHUjUX YF/bOBOAOHMKA,
a/IKOX013,KapbOHUIHUX jeantbetba, KapOOKCUIHNX KUCENMHA U ecTapa

XE.1.3.2. ocHOBHa ¢M3MYKa U XeMMujcKa CBOjCTBA Yr/bOBOLOHMKA, a/IKOX0Na,KapbOHUAHMX
jeantberba,KapbOoKCUNHUX KUCeNIMHA M ecTapa

XE.1.3.3 npaKTnyaH 3Hayaj yr/boBOAOHUKA,aIKOX013,KapbOHUNHNX jeAntberba,KapbOKCUIHUX KNUCEINHA
M ecTapa y CBaKOAHEBHOM }KMBOTY

XE.2.1.2.3HayerbeTepPMMHA:MATEPMjA, XOMOF€Ha CMeLLd,XeTeporeHa CMeLla, aHaiM3a WCUHTE3a,
HeyTpanunsaumja, CyncTuTyLmja,aanumnja,aHxnapns, N3omep, n3oton

XE.2.3.1 nuwe jegHaunHe XeMUjCKUX peaKLnja caropeBatba Yr/bOBOAOHMKA U aNIKOX0NA

XE.2.6.3. n3Boan jegHOCTaBHa yornwTaBakba M CMCTEMATU3ALM]Y pe3yaTaTa

XE.3.3.1. xemujcke peakuuje Yr/bOBOLOHWMKA, anKOX0N3a,KapbOHUAHUX jeantberba,KapboKCUAHUX




KMCennHa U ectapa
XE.3.3.2. BUA0BMU npakTuyHe npumeHe Yr/bOBOAOHUKA ,a7IKOX0Na,KapbOHNAHNX
jeantberba, KapboOKCUNHMX KMCENIMHA U ecTapa Ha OCHOBY CBOjCTaBa Koja MMmajy

XE.3.3.3nuwe jeaHaunHE XeMNjCKUX peaKLmja Yr/bOBOAOHMKA, aIKOX0Na, KaPOOHUNHMX

jeanrberba, KapboKCUIHMX KMCeNMHa 1 ecTapa

OPrAHCKA JEAUEHA CA KWCEOHUKOM

XE.1.1.6. KBa/IMTAaTMBHO 3Ha4yere cMMbONa HajBaXKHUJUX XEMMUJCKUX efiemeHaTa, Xemujckuxdopmyna
HajBa)KHUjUX MNpencTaBHMKA Knaca HEOPraHCKMX W OPraHCKUX jenrbera, MKBAJIMTAaTUBHO 3HAYeHe
XEMMjCKUX jeAHAYMHA peaKunja okcmaaumnje

XE.1.2.10. 6e36eaHo0 pyKyje cyncTtaHuama, nocyhem n npubopom

XE.1.1.12. y jeAHOCTaBHMM OrnegMma MWCMNMTA CBOjCTBA CYMCTaHUM (arperaTHoO CTakbe, MUPMUC,
60jy,MmarHeTHa CBOjCTBa, PACTBOP/bMBOCT), KAo M A3 Ta CBOjCTBA ONULUe

XE.1.3.1.¢00pmyne, Hasuee 7 dYHKUMOHanHe rpyne HajBa*KHUjUX YI/bOBOAOHMKA,
a/IKOX0N3,KapbOHUAHUX jeantbetba, KapOOKCUIHNX KUCENIMHA M ecTapa

XE.1.3.2. ocHoBHa @W3MYKa W XEMMUjCKa CBOjCTBA YI/bOBOAOHMKA, a/IKOX0/a,KapboOHUNHMX
jeantbera,KapboKCUAHUX KUCENIMHA M ecTapa

XE.1.3.3 npaKkTMyaH 3Hayaj YIr/bOBOAOHMKA, a/KoX0/a,KapboHUNHUX jeanHerba,KapboKCUNHUX
KMCe/IMHA W ecTapa Y CBAaKOLHEBHOM }KMBOTY

XE.1.6.1. 6e36eHO pyKyje OCHOBHOM ONMPeMOM 3a eKCNepPUMEHTaIHM paa, 1 CyncTaHuama

XE.1.6.2. n3gege ekcnepumeHT npema gaTtom ynyTcrBy

XE.2.1.4. pa cactaB/ba ¢GoOpmMy/ae  HajBaXHUjUX MNpeAcTaBHMKA  K/laca  HEOPraHcKMx U
OpraHcKMxjegmmbema, U jefHauYMHe XeMUJCKMX peaKkumja HeyTpaamsaumje n cyncrutyumje

XE.2.3.1. nuwe jegHauYnHE XEMUjCKUX PeaKLMja caropeBatba yr/bOBOLOHUKA U aJIKOXONA

XE.2.6.2. TabenapHo v rpadmUKmM NpUKaxKe pesyatate NocmaTparba UM mMeperba

XE.2.6.3. n380am jefAHOCTaBHa yonLwITaBakba U CUCTEMATM3ALLM]Y pe3yTaTa

XE.3.1.6. 3Hauyene cnegehunx TepmnHa: ectepudmrKalmja, canoHnduKaymja

XE.3.3.1. xemujcke peakuuje Yr/bOBOLOHWMKA, aNKOX013a,KapboOHUAHUX jeantberba,KapboKCUAHNX
KMcennHa w ecrtapa

XE.3.3.2. BUA0BMU nNpaKkTuyHe npumeHe Yr/bOBOAOHUKA ,a/IKOX0Na,KapboOHNAHNX
jeantbera,KapbOKCUIHUX KUCEIMHA M ecTapa Ha OCHOBY CBOjCTaBa Koja MMajy

XE.3.3.3.nu1ue jeAHauYnHEe XeMNjCKUX peaKLmja Yr/bOBOAOHMKA, aIKOX0Na, KaPOOHUNHUX

jeantbera, KapbOKCUIHMX KMCENMHA M ecTapa

XE.1.1.2. 0 NPaKTUYHOj NPUMEHUN eNemMeHaTa, jeauHberba U CMella U3 CONCTBEHOT OKPY*Kera, HA0CHOBY
HUXOBUX CBOjCTaBa

XE.1.4.1 pa HaBege ¢U3MYKA CBOjCTBA (arperaTHO CTakbe M PACTBOP/bUBOCT) MACTU U Y/ba,YI/bEHUX
XxnapaTa, NnpoTenHa

XE.1.4.2 npumepe 1 3aCTyn/beHOCT MaCTU U Y/ba, YI/bEHUX XMApaTa U NPOTENHA Y HAMUPHULLAMA
XE.1.6.1. 6e36e4HO pyKyje OCHOBHOM OMPEMOM 33 EKCNEPUMEHTANTHM Paa M CyncTaHLama

XE.1.6.2. n3sege eKcnepmMmeHT Nnpema JaToM ynyTcTBy

XE.2.14. pa cactas/ba QopmMyne  HajBaXKHMjUX  MNPeACTaBHMKA  KAaca  HEOPraHCKMX MU
OPraHCKUxjeaurbera, 1 jeAHa4YNHE XEMMjCKMX peaKkLmja HeyTpaamnsaumje n cynctutyumje




BUOJIOLLUKU BAXKHA OPTAHCKA JEAULEHA

XE.2.4.1. HajBarKHMjeyiore MacTu M y/ba, YI/bEHUX XMAPATa U NPOTEMHA Y XKUBUM

OpraHnusMuma

XE.3.1.6. 3Haueme cnegehnx TepmuHa: ectepmduKkaumja, canoHndmkaymja

XE.3.4.1.0CHOBY CTPYKTYpPE MOJIEKY/IA KOjU YNHE MACTU U Y/ba, YI/bEHE XMApaTe U NpoTenHe

XE.3.4.2. 0CHOBHa XeMMUjcKa CBOjCTBa MacCT1 U y/ba (canoHUbUKaLMjy U XMAPOAU3Y) YI/beHUX XMAapaTa
W NpoTenHa

XE.3.6.1. npeno3Ha nuTarbe/npobaem Koje ce MOoXKe eKCNEePUMEHTATHO UCTPAXKUTK

XE.3.6.2. noctasu xunotese

XE.3.6.3. nnaHMpa 1 n3sene eKCnepumeHT 3a TeCTUpatbe xmnoTese

XE.3.6.4.n0Hece peneBaHTaH 3aK/by4yak Ha OCHOBY pe3y/aTaTta A0bujeHNX y eKcrnepMmeHTanHoOM paay

SAWUTUTA HXMBOTHE CPEAUHE U 3ENEHA XEMUIA

XE.1.5.1. 3Hayaj 6e3begHor NocTynama ca cyncraHuama, HaunHe HUXOBOr NPaBUIHOT
CKNlaguMLTeHa, a ca LU/beM OYyBakba 34paB/ba U XKUBOTHE CpeauHe




HAYNH NPUNTATOBABAHA MNMPOITPAMA

YKonuKo byge ydyeHWKa 3a Koje je ycnen coumjanHe ycKpaheHoCTU, CMeTHMU Yy pa3Bojy, MHBaNAMTaTa, KaCHUjer yK/byunBarba Y LLKOIOBakbe, He40BO/bHOT MO3HaBaMa
jesnka unu gpyrux pasnora, notpebHa goaaTHa nogpluka, ypaguhe ce HAMBUAYaNHM 06Pa30BHM NAAHOBU M Kao aHEKCU NPUK/bYYNTU LLIKONCKOM nporpamy.

Heku o, npenopyyYeHnx HauymMHa npunarohaBakba NPorpama Hactase M yyerba Y4EeHULMMA Kojuma je noTpebHa goaaTHa 06pa3oBHa NogpLIKa:

-NPOCTOPHO, CafpP*KajHO U METOAMYKO NpunarohaBakbe HaCTaBHOr Nporpama (Hnp. pasmewTaj cegera, M3bop rpaamnsa 3a yuerse u Bexkbare, Nnpunarohasare 3agaTtaka,
HauMHa 1 BPCTa olerKnBarba, Aomahux 3aaaTakKa...)

-wTo Beha nHAnBMAYyann3aLnja HacTaBe, a NocebHO ca yYyeHUUMMa Kojuma je noTpebHa goAaTHa 06pa3oBHa NOAPLLKA M HaJapeHMM yYeHULMMa

-pasmeHa UCKycTaBa W capajtba ca YiaHoBMMa Beha 1 cTpy4yHUM capagHULMMA Y LWKOAM. ..

-Kopuwherbe BpLUHbaYKe nogplike n nomohu y caBnagasakby NPOrpamcKkmux cagprkaja

- cBe Apyro wTto he ce NPUMEHUTUN y CKAady Ca KOHKPETHMUM Cayyajem




LiM/beBn AONYHCKA HacTaBe Cy:

JonyHCKa HacTaBa M3 XeMuje ce opraHusyje 3a y4eHUKe Koju cnopuje ycBajajy 3Hatba, YYEHUKE KOjU HUCY BMAN NMPUCYTHU Ha HEKMM YAcOBMMA, YYEHUKE KOju XKene aa

yTBpAE 3Harbe UM YKIOHE eBeHTyaHe HejacHohe, WTo aonpuHocK 60/bem ycBajakby 3Harba U BELLTMHA Be3aHMX 3@ HAaCTaBHO rpaamBso.

META/IU, OKCUAM U
XWUOPOKCUAM

-pellaBa 3axTeBe 334aTKa y3
nomoh HacTaBHMKa;
-N3BOhere orneaa

-benexere pesyntara

-MBohere 3aKk/bydyaKa
-CpehuBatbe pagHor mecTa

MOTUBULLE YYEHUKE;
-nojawmaBsa
yY4eHULMMa 3axTeBe
3ajaTakKa;

. AKTUBHOCTU
Cappikaju nporpama AKTUBHOCTU Y4EHUKA ncxoau
HacTaBHMKa
— NpaBWIHO pyKyje nabopatopujckum  nocyhem,
NPUBOPOM 1 CyncTaHLaMa, 1 NoKasyje 0AroBopaH 0AHOC
npema 3ZpaB/by U }UBOTHOj CPEANHMU;
— U3BeAe eKCMepuUMEeHT fpema J4aTtom  ynyTcTBy,
TabenapHo M rpaduUuKM NpuKaxe nogaTtke, popmyauLle
objawrberba N N3BeAE 3aK/bYUKE;
— HaBeAe 3acTyr/beHOCT MeTana W HemeTana,
HEOPraHCKMX M OPTaHCKUX jeANHbEetba Y KUBOj U HEXUBO]
-nNpaTn cmepHULEe Koje aobuja og, | _ npati paa npUpoAY;
CTpaHe HacTaBHVKa, yUYeHMKa; — UcnuTa 1 onuwe dr3nYKa CBOjCTBA MeTana U HemeTana,
~NoCTaB/ba NUTakba; -noACTMYE W Y NOBEXE WX C HUXOBOM MPaKTUYHOM NPUMEHOM;

— UCNMTA W ONuWe XeMWjcKa CBOjCTBA MeTana W
HemeTana, U 06jacHM MX HAa OCHOBY CTPYKType atoma M
noJsioXKaja efiemeHaTta y lMepmMogHoOmM cuctemy;

— Hanuwe dopmyne 1 UMEeHyje oKcuae, KucennHe, 6ase u
conu;

— wucnuTa, onuwe KM objacHM CBOjCTBa  OKCMAa,
HEOPraHCcKMX KucenumHa, 6asa M conu, nNpeno3Ha Ha
ocHOBy dopmyne WM Ha3MBa NpPeACTaBHUKE OBMX
jeovtberba Yy CBaKOAHEBHOM YXMBOTY W MOBEXE HMXOBA
CBOjCTBA Ca NPAKTUYHOM MPUMEHOM;

— Hanuwe M TyMauu jegHauYMHEe XeMMjCKUX peakuuja
MeTasla U HeMeTana;

— M3BeAe CTeXMOMETPUjCKa M3payvyHaBaka M M3padvyHa

MacCeHyY NPOUEHTHY 3aCTyN/beHOCT CynCTaHUu;

HEMETA/IUA, OKCUAU U
KUCE/IUHE

npaTu cMmepHuLLe Koje aobuja og,
CTpaHe HaCTaBHWKa;

-NOCTaB/ba NNTAkbAa,

- NpoHanasu
jeaHOCTaBHMje
npumepe 3a Bexoy;

—  MNpasBuIHO nabopatopujckum

PyKyje
NpPUBopPOM M cyncTaHLama, U NoKasyje ogroBopaH ogHOC

nocyhem,

npema 34pas/by U XKUBOTHOj CPeaNHM;




-pellaBa 3axTeBe 3a4aTKa y3
nomoh HacTaBHMKa;
-N3BOherbe orneaa

-benexemwe pesyntata

-MBohere 3aK/bydaKa
-Cpehusaroe pagHor mecta

-noacTmue u
oxpabpyje yyeHuKa y
paay
HanpeLoBaky;

- NpaTh paau
HanpesoBae
YUYEHUKa;

— u3BeAe eKCnepumMeHT npema [AaTomM  ynyTcTay,
TabenapHo M rpaduyukM nNpuKarke nogatke, dopmynuule
objawrerba U N3BeAE 3aK/bYUKE;

— HaBeje 3aCTyn/beHOCT MeTana W HemeTana,
HEOPraHCKMUX U OPraHCKUX jefNHbEeHba Y KMUBOj U HEXKMBO]
npupoau;

— ucnuTa 1 onuuwe $M3MYKa CBOjCTBA MeTana U HEMETaNa,
N NOBEXe UX C hUXOBOM NPAKTUYHOM MPUMEHOM;

— UCNMTAa W Onuwe XemMWujcKa CBOjCTBA MeTana M
HemeTana, u objacHM UX Ha OCHOBY CTPYKType aTtoma U
nosioXKaja efiemeHaTta y MeprMogHom cuctemy;

— Hanuwe popmyne N MUMeHyje okcuae, KucenmHe, base m
conu;

— wucnuTa, onuwe KM objacHM CBOjCTBa  OKCMAa,
HEOPraHCKUX KucenunHa, 6asa M conu, nNpenosHa Ha
ocHoBy ¢opmyne WM Ha3MBa NpPeACTaBHUKE OBMUX
jeOvtberba Yy CBaKOOAHEBHOM XMBOTY U MOBEXE HMXOBA
CBOjCTBa Ca NPAKTUYHOM MPUMEHOM;

— Hanuwe W TyMauu jeAHaYMHE XEeMMWjCKMX peaKkunja
meTana u HemeTana;

— n3Befe CTEXMOMETPUjCKA M3padyHaBaka M M3padyHa

MaceHY NPOLLeHTHY 3aCTyN/beHOCT CYNCTaHUW;

conu

npaTu cMepHU1LEe Koje aobuja og,
CTpaHe HaCTaBHWKa;

-nocTas/ba NUTama;

-pellaBa 3axTeBe 334aTKa y3
nomoh HaCTaBHUKA;

-U3Bohere ornepa

-benexere pesynrara
-MBohere 3ak/bydaKa

-CpehuBarbe pagHor mecTa

npaTn pag y4eHuKa;
-noAcTnye n
MOTMBUILLE YYEHWUKE;
-nojawmaBsa
yYeHULMMa 3axTeBe
3a4aTakKa;

— MpaBwaHO pyKyje nabopatopujckum  nocyhem,
NpUBopPOM 1 CyncTaHLama, U NoKasyje ogroBopaH ogHOC
npema 34paB/by U }KMBOTHOj CpeauUHMU;

— UM3BeAEe EeKCNepuMMeHT npema AaTom  YnyTCTBY,
TabenapHo n rpaduukM NpuKaxke nogatke, opmynuwe
objalrberba M U3BeAE 3aK/byuUKe;

— HaBege 3acTyl/beHOCT MeTasa M HemeTana,
HEOPraHCKMX M OPraHCKUX jeAntberba Y *KMUBOj U HEXMBO]
npupoau;

— 1ucnuTa u onuwe ¢GM3nYKa CBOjCTBA MeTasa U HemeTana,
N NOBEXE UX C HbMXOBOM MPAKTUYHOM MPUMEHOM;

— ucnnta w“ onwuuwe XeMMjCKa CBOjCTBa MmeTana wu




HemeTana, n objacHM UX Ha OCHOBY CTPYKType aToma M
noJsioXKaja efiemeHaTta y MepruogHom cuctemy;

— Hanuwe opmyne N UMEHyje OKcuae, KucennHe, 6ase u
conu;

— wucnuTa, onuwe UM objacHM CBOjCTBAa OKCMAa,
HeOpraHcKMx KucenumHa, 6asa M coau, npenosHa Ha
ocHoBy ¢opmyne WAM Ha3MBa NpeACTaBHUKE OBMX
jeovtberba y CBaKOAHEBHOM XMBOTY U MOBEXe HMXOBA
CBOjCTBA €A MPAKTUYHOM NPUMEHOM;

— Hanuwe M TyMauu jeAHaunmHe XeMMWjCKUX peaKkuuja
meTana u HemeTana;

— uM3BeAe CTeXMOMETPUjCKa M3payyHaBarba M M3padvyHa

MaceHy MpoLEeHTHY 3aCTYM/beHOCT CyNnCTaHLM;

-Mucarbe xemujckmx popmyna
npaTu cMepHULE Koje aobuja og,
CTpaHe HaCTaBHWKa;

-NocTaB/ba NUTam3;
-pellaBa 3axTeBe 334aTKa y3

- NpoHanasu
jeaHoOCTaBHUje
npumepe 3a Bexby;
-noacTnye u
oxpabpyje yyeHuKa y

— pas/iMKyje CBOjCTBA HEOPraHCKMX W  OPraHCKMX

CyncTaHuM u objalibaBa Pas3/INKy Ha OCHOBY HbMXOBMX
CTPYKTYP3;
— Npeno3Ha GU3MYKE U XeMUjCKe NMPOMEHE HEOPraHCKMUX

M OPraHCKMX CYNCTAHUM Y OKpYyKery, M Npeactasu

OPTAHCKA JEAUBERA U | ook HaCTaBHUKa; paay n XeMMUjCKe NPOMEHE XEMUNjCKUM jegHAYNHaMa;

HUXOBA OMLWTA HanpegoBaky; — Hanuwe d¢opmyse M UMeHyje npeacTaBHUKE Kiaca

CBOICTBA - NpaTu pagu OpraHCKMX jeautberba wmajyhu y Buay CTPYKTYpHY
HanpeaoBake nsomepujy;

YYEHMUKa; — pa3/IMKyje OpraHCKe CyncTaHue ca acneKkTa u4ucTa

CYNCTaHUa W CMella, BeANYMHA MOJIeKy/a, CTPYKTypa,

Mopekno M TO TMoBe3yje ca HWUXOBOM Y/JOTOM W
NPUMEHOM;

-NpaTh cmepHULLe Koje fobuja oa, | _ npoHanasm — npaBwaHO pyKyje nabopatopujckum  nocyhem,

CTpaHe HaCTaBHWKaA; jenHocTaBHMje npnbopom 1 cyncTaHuama, M NoKasyje ogroBopaH ogHoC

-nocTaB/ba NUTama; npumepe 3a Bex6y; npema 34paB/by U }KNMBOTHOjCPEANHY;
YI/bOBOAOHULM -pellaBa 3axTeBe 334aTKa y3 _noacTHYe U — Hanasu notpebHe wHPopmauuje Yy PAZAUUUTUM

nomoh HacTaBHMKa;
-N3Bohere orneaa

-Benexere pesynTara

-MBohere 3aKk/byyaKa

oxpabpyje yuyeHuKa y
paay
HanpegoBakby;

- NpaTh pagu

n3Bopuma Kopmuctehm OCHOBHY XeMMjCKY TEPMUHONOTUjY
N cMMBOonKY;

— objalwrbaBa No Yemy ce pas/InKyjy YncTe cyncTaHue of
cMellla MMAYCTpYje To NpUMmepuma;




-Cpehueare pagHor mecrta

HanpeaoBake
YYEHUKA,

— pas3/iMKyje XOMOreHe W XeTeporeHe cmelle, HaBoau
npumepe M3CBaKOAHEBHOT KMBOTA M pa3fBaja cacTojKe
cMmewa;

— npeacTaB/ba CTPYKTYPY aToma, MOJIeKyna W joHa
nomohy mogena,xemujcknx cumbona u popmyna;

— objacHM npouec pacTBapakba  CyncraHue u
KBaHTUTAaTMBHO 3HaYeHe PacTBOP/bMBOCTU CYNCTaHLE;

— 13BOAM U3payyHaBakba Y BE3U C MAaCEHUM NPOLEHTHUM
cacTaBoMpacTBopa

ambanaxe

- Tymaun O3HaKe ca

cyncTaHum/KomepumjanHUX Nporssoaa

OPTAHCKA JEOUIEHA CA
KUCEOHUKOM

npaTn cmepHule Koje gobuja oa
CTpaHe HaCTaBHUKA;

-NocTaB/ba NUTaH3;

-pellaBa 3axTeBe 334aTKa y3
nomoh HacTaBHMKa;

-N3Bohere orneaa

-NpaTn pag y4yeHuKa;
-noacTuye u
MOTUBULLE YH4EHUKE,
-nojawkbasa
y4YeHUUMMa 3axTeBe

— Hanuwe d¢opmysie U UMeHyje NpeacTaBHUKE Kiaca
OpraHCKMX jeaurera uMajyhu y BMAY CTPYKTYpHY
nsomepujy;

— pas3/IMKyje OpraHCKe CyncTaHLe ca achneKkTa u4ucTa
CYNCTaHUa W CMella, Be/WYMHA MOJIEKYNA, CTPYKTYpa,
MOpeKNo M TO TMoBe3yje Ca HMXOBOM Y/OTOM U
NPUMEHOM;

— nucnuTa, onuue u objacHM pU3NYKa U XemMmMjCcKa CBOjCTBa

npeacrtaBHMKa Knaca OPraHCKuX je,EI,VII-beI-ba n nosexe

BUOJTOLLUKU BAXKHA
OPIrAHCKA JEAUNEA

npaTu cMepHULLEe Koje aobuja og,
CTpaHe HaCTaBHWKA;

-nocTaB/ba NUTama;

-pellaBa 3axTeBe 334aTKa y3
nomoh HacCTaBHWMKa;

npumepe 3a Bexby;
-noacTuye u
oxpabpyje yuyeHuKa y
paay
HanpegoBakby;

- NpaTh pagu
HanpegoBake

rbenexerse pesyntata SahaTaxa; CBOjCTBA  jeAurberba Ca  FUXOBOM  MPaKTUYHOM
-MBOhere 3aKk/byyaKa NPUMEHOM;
-CpehuBsarbe pagHor mecta — o06jaCHM U XeMWjCKUM jegHAuYMHama npeacTaBu
XeMUjCKe MPOMeEHe KapaKTepucTuyHe 3a nojeguHe Kaace
OPraHCKUX jeantberba;
NpoHaiasm — onuwe ¢u3MYKa CBOjCTBA: arperaTHO CTarkbe W
jeaHocTaBHuje pacTBOP/bMBOCT MaCTM W y/ba, YI/bEHUX XMAPaTa,

npoTenHa 1 PacTBOP/bUBOCT BUTAMMHA;
— OonuLe OCHOBY CTPYKTYPE MOJIEKY/a KOjU YMHE MACTU U
y/ba, YI/beHE XMAPATE U NPOTEUHE;

— objacHM canoHMOMKauMjy Tpuauuaranuepona u
XMAPOreHnsaumjy  HesacuheHux  TPMALMATIMLEPONa,
HaBede NpoM3BOAE  XMAPO/AM3e  Aucaxapuaa MU

nonncaxapunaa n onnwe ycnose noj KOjVIMa Aonasn ao




Y4YeHUKa,

AeHaTypauuje NpoTenHa;

— HaBege 3acTyNn/beHOCT Yy NPUPOAM 1 YNOre MacTu U y/ba,
YI/bEHUX XuapaTa, NPOTEMHA M BUTaMMHA Y KUBUM
OpraHM3amMMMa W JoBede WX Yy Be3dy ca 34paB/bem W
NPaBUIHOM UCXPAHOM Jbyau;

SALUTUTA XXMBOTHE
CPEAVHE W 3EJIEHA
XEMUIA

npaTu cMepHU1LLEe Koje aobuja og,
CTpaHe HaCcTaBHWKa;

-nocTas/ba NUTam3;

-pellaBa 3axTeBe 334aTKa y3
nomoh HaCTaBHUKA;

NPOHaNasu
jepHocTaBHMje
npumepe 3a Bexby;
-noacTnye mn
oxpabpyje yyeHuKa y
paay u
HanpeaoBakby;

- NpaTtu pagu
HanpeaoBake
Yy4YeHUKa;

— pYKyje cynctaHuama u KomepunjanHMm nponssoauma y

CKnasly C O3Hakama OMacHOCTW, yro3opewa w
obaBelwTerba Ha ambanaxku, Npuap}kasa ce npasuaa o
HauyMHy YyBakba NPOM3BOAA U OAN1araky OTNaA3;
— HaBege 3arahyjyhe cynctaHue Ba3sayxa, Boae w
3eM/bULLTA M ONULLE HUXOB YTULAj Ha KUBOTHY CpeauHy;
— KPUTUYKM MpOLEHU nocaeguue byACKUX aKTUBHOCTU
Koje goBoje Ao 3arahusarba BoAe, 3eM/bULLITa U Ba3ayxa;
— objacHM 3Hauaj nnaHuWparba U peluasakba npobnema

3aLUTUTE KMBOTHE CpeanHe.




Lu/weBn poaaTHe HacTaBe cy:

JopaaTHa HacTaBa ce opraHu3yje 3a HanpegHuje yYeHUKe Koju Kese ga npolunpe CBOja 3HaHA U3 Xxemuje.

Capp:kaju nporpama

AKTUBHOCTM YYEHUKA

AKTUBHOCTU HaCTaBHUKaA

ncxoam

METAIN, OKCUAU U
XUAPOKCUAM

-npaTn HacTaBHUKOBE
WMHCTPYKUMje;

-KOPUCTU NPENnopyYeHy
nuTepaTtypy;

-UCNyHaBa 1 peanunsyje
WUCTPaXKMBaYvKe 3a4aTKe;
-noBesyje pasnmunte
M3BOpPE 3HaHa M U3BOAM
3aK/byUKe;

-U3BOhere orneaa
-benexere pesynTara

-MBohere 3aKk/byyaKa
-CpehuBatbe pagHor

- NpPaTW pag YY4eHUKa;
- NoACTUYE M yCMepaBa pajg
YYEHUKa;

- Aaje noTpebHa objalrberba;
- ynyhyje Ha goctynHy
nvTepaTypy;

- OCMULL/bABA UCTPAXKMBAYKE
3a4aTKe;

- NpaTM peaaunsaumjy u gaje
KOMeHTap;

- 04roBapa Ha NUTaksa;

—  MpaBWUAHO nabopartopujckum  nocyhem, npubopom

PYyKyje
CyncTaHuama, M NoKasyje o4roBopaH OAHOC Npema 34paB/by U XKUBOTHO]
cpeamvHu;

— M3BeAe eKCNepuMeHT Npema AaTom ynyTcTBy, TabenapHo u rpaduykm
npuKaxke noaaTtke, popmynunile objalibera U U3BeAEe 3aK/by4Ke;

— HaBegfe 3acTyN/beHOCT MeTasla U HEMETaNa, HEOPraHCKMX U OPraHCKUX
jeantberba y XMBOj U HEXMBO) Npupoau;

— ucnuta u onuwe GM3MNYKa CBOJCTBA MeTana U HEMETANA, U MOBEXKE UX C
HUXOBOM MPAKTUYHOM NPUMEHOM;

— UCMWUTA M ONuLLE XEMMjCKA CBOjCTBA MeTasia U HemeTana, U 0bjacHU ux
Ha OCHOBY CTPYyKType atomMa W MoJjioXKaja enemeHata y [lepuogHom
cucTemy;

— Hanuwe popmyne U UMeHyje OKcMae, KUcenunHe, 6ase m conu;

— ucnuta, onuwe M objacHW CBOjCTBA OKCMAA, HEOPraHCKUX KUCENMHa,
6as3a M conu, NpenosHa Ha ocHoBy Gopmysie UM Ha3MBa NpescTaBHUKE
OBUX jeintbetrba Y CBAKOAHEBHOM KMBOTY U MOBEXE HMXOBa CBOjCTBA Ca
NPaKTUYHOM NPUMEHOM;

HEMETAJIX, OKCUAUN U
KUCENNHE

Mecra s — Hanuwe v TYMayu jeAHauvMHe XeMMjCKMX peaKkLmja MeTana U HemeTana;
— uv3Bede CTeXMOMETPMjCKa M3padyHaBakba M M3payyHa MaceHy
MPOLEHTHY 3aCTyN/bEHOCT CYNCTaHLK;

npaTh HacTaBHUKOBE - NOACTMYE M YyCMepaBa pas — npaBWaHO pyKyje nabopaTopujckum nocyhem, npubopom u

MHCTPYKUMje;

-KOPUCTW Npenopy4eHy
nuTepaTypy;

-ucnywaBa U peanusyje
WCTpaXnBayKe 3a4aTke;
-nogesyje pasnmunte
M3BOpPE 3HaHa M U3BOAM

3aK/bY4KeE;

YYEHMUKa;
- Aaje noTpebHa objalrbema;
- ynyhyje Ha goctynHy
nuTtepaTypy;

- OCMULL/bABA UCTPaXKMBaYKe
334aTKe;

- NpaTM peaaunsaumjy u aaje
KOMeHTap;

CyncTaHuama, M NoKasyje o4AroBopaH OAHOC Npema 34paB/by U KUBOTHO]
cpeauvHu;

— M3BeAe eKCNepuMMEHT Npema AaTom ynyTcTBy, TabenapHo u rpaduykm
npuKaxe nogatke, bopmynmuie objalberba U U3Beae 3aK/byUKe;

— HaBefe 3acTyM/beHOCT MeTasla U HeMeTasla, HEOPraHCKMX U OPraHCKMX
jeantberba y XMBOj N HEXMBO)j NpUpoaN;

— ucnuta u onuwe GM3nNYKa CBOJCTBA MeTana U HEMETANA, U MOBEXKE WX C
HUXOBOM MPAaKTUYHOM NPUMEHOM;




M3Boherbe orneaa
-benexemwe pesyntata

-MBOhere 3aK/bydaKa
-Cpehusare pagHor
MmecTa

- 0/iroBapa Ha NuUTaba;

— WUCMUTA M ONULUE XEMMjCKA CBOjCTBA MeTana U HemeTana, u objacHu mx
Ha OCHOBY CTPYyKType aToma W MoJioXaja enemeHata y [lepuogHom
cucTemy;

— Hanuwe popmyne U UMeHyje okcuae, KncenmHe, 6ase n conu;

— WUcnuTa, onuwe U objacHW CBOjCTBA OKCWMAA, HEOPFraHCKUX KUCENUHa,
6as3a M conu, NpenosHa Ha ocHoBy Gopmysie UM Ha3MBa NpPeLCTaBHUKE
OBUX jentberba Y CBAKOAHEBHOM MBOTY U MOBEXE HMXOBa CBOjCTBA Ca
NPaKTUYHOM NPUMEHOM;

— HanuLe 1 TYMauum jeiHauYnHe XEMUJCKMUX pPeaKLmja meTana U HemeTana;
— u3BeAe CTeXMOMETPMjCKa WU3padvyHaBarba M

M3payyHa MaceHy

NPOUEHTHY 3aCTyN/beHOCT CyNncCTaHUu;

npaTM HaCTaBHMKOBE
MHCTPYKUMje;

-KOpPUCTW Npenopy4veHy
nTepartypy;

-ucnywaBa U peanusyje
WCTPaXKnBayvKe 3a4aTke;
-noBesyje pasnmuyurte
M3BOpPE 3HaHba U U3BOAM
3aK/byUKe;

noAcTu4ye 1 ycmepasa paj,
YYEHWKa;

- Aaje noTpebHa objalrbemsa;
- ynyhyje Ha goctynHy
nvTepatypy;

- OCMMLL/bABA UCTPAXKMBAUKE
3a/aTKe;

- NpaTM peaaunsaumjy u aaje
KOMeHTap;

— NMPaBUIHO pYKyje abopaTopujcknm nocyhem, npubopom u
CyncTaHuama, 1 NoKasyje 0AroBopaH o4HOC Npema 34paB/by U }KUBOTHO]
cpeauHu;

— n3Bee eKCNepMMEHT Npema AaToM ynyTcTBY, TabenapHo un rpadpuyku
npuKaxe nogatke, popmynuiie objalitbera 1 U3Beae 3aK/byUKe;

— HaBeje 3acTyN/beHOCT MeTana U HemMeTasla, HEOPraHCKMX U OPraHCKUX
jeantberba y XMBOj M HEXMBO) Npupoau;

— ncnuTa u onuwwe GpuUsnYKa CBOjCTBa MeTana U HeEMeTana, U NoBeXKe UX C
HUXOBOM NPAKTUYHOM NPUMEHOM;

— MCNMTa W ONMLLIE XEMWjCKa CBOjCTBA MeTasla U HEMeTana, U 06jacHU ux

conu M3Bohere orneaa - 0AroBapa Ha NUTaba;

Ha OCHOBY CTPYKTYpe aToMa 1 NooXKaja enemeHara y lNepmogHom

-benexxeme pesynrtarta cucTemy;

-MBohete 3ak/byyaka — Hanuwe popmyne n UMmeHyje oKkcuae, KucenunHe, 6ase n conu;

-CpehuBatrbe pagHoOr MecTa — ncnuTa, onuwe v objacHM CBOjCTBa OKCMAA, HEOPTraHCKUX KUCEINHA,
6a3a 1 conun, NpenosHa Ha OCHOBY GoOpPMyie UK Ha3MBa NPeaCTaBHUKe
OBUX jeAutberba Y CBAaKOAHEBHOM KMBOTY M MOBEXe hUXOBa CBOjCTBa Ca
NMPaKTUYHOM MPUMEHOM;
— Hanwuwe u1 TYMaun jeAHauYnHe XeMMjCKUX peakumja meTana n HemeTana;
— n3Beje CTeXMOMETPUjCKa U3padyHaBarba U 3padvyHa maceHy
NPOLEHTHY 3aCTyN/beHOCT CyMNCTaHLy;

npaTh HacTaBHUKOBE noAcTnye 1 ycmepasa pag, — pas/iMKyje CBOjCTBA HEOPraHCKMX M OPraHCKMX CyncTaHum u objawraBsa
OPTAHCKA JEAUIBEA U _
HVXOBA ONLUTA CBOJCTBA WHCTPYKUMje; YYEHUKa3; Pa3NNKYy Ha OCHOBY HUXOBUX CTPYKTYPa;

-KOPUCTK NpenopyyeHy

- Aaje noTpebHa objalirbersa;

— npenosHa GU3MYKE N XEMWjCKE MPOMEHE HEOPraHCKUX M OPraHCKMX




nuTepaTypy;
-UcnymaBa U peanusyje
MCTPa*KMBayKe 3aaTKe;
-noBesyje pasimyute
M3BOpPE 3HaHa M U3BOAM
3aK/bYUKe;

M3Bohetbe orneaa
-benexewe pesyntata
-MBOhere 3aK/bydaKa

-Cpehusarbe pagHor mecTa

- ynyhyje Ha gocTynHy
nvTepaTypy;

- OCMULL/bABA UCTPAXKMBAYKE
3a4aTKe;

- NpaTM peaansaumjy u gaje
KOMeHTap;

- 0AroBapa Ha NuTarba;

CYNCTaHUM Y OKPYXKeky, U NpeacTaBu XeMMUJCKE MPOMEHE XEMUCKUM
jeAHaYnHama;

— Hanuwe <¢opmyne W UMeHyje NpPeACTaBHUKE Knaca OPraHCKMx
jeantoerba majyhu y Buay CTPYKTYPHY M30MepUjy;

— pas3/InKyje OpraHcke CyncTaHue ca acrneKkTa YMcTa CyncTaHua U cmeLla,
BE/IMYMHA MOJIEKYNA, CTPYKTYpa, MOPEKAO M TO NOBe3dyje ca HMXOBOM
YNIOTOM U MPUMEHOM;

npaTh HaCTaBHUKOBE
WMHCTPYKUMjE;

-KOPUCTU NpenopyyeHy
nuTepaTypy;

-UCcNyHaBa 1 peanunsyje
WCTparkMBaYKe 3a4aTKe;
-nosesyje pasanumrte

- MOACTMYE M YyCMepaBa pas
YYEHUK];

- Aaje noTpebHa objalrbersba;
- ynyhyje Ha gocTynHy
nuTeparypy;

—  MpaBWUIHO nabopatopujckum  nocyhem, npubopom U

PyKyje

CyncTaHuama, W MNOKasyje o0AroBopaH OAHOC npema 34paB/by WU
KMBOTHOjCpEeAUNHY;

— Hanasu notpebHe MHOpPMaLMje Y Pa3NMUUTUM M3BOPMMA Kopuctehu
OCHOBHY XEMMUjCKY TEPMUHONOTMjY U CUMBONUKY;

— objawraBa MO 4Yemy ce pPas/uKyjy 4YUCTe CYncTaHue o4 CMmela

UUNYCTPYje TO NPUMEPUMA;

Yr/bOBOAOHULU — Ppas/MKyje XOMOreHe W XeTeporeHe Ccmelle, HaBOAM Npumepe
M3BOpEe 3HaHa N N3BOAN - OCMULWJ/baBa UCTPa*XMBayKe . .
N3CBaKOAHEBHOT }XMBOTA M pPa3fBaja CacTojKe CMeLla;
3aK/byUKe; 3a4aTKe; _
. . — npeactaB/ba  CTPYKTYpy aTomMa, MOJeKysa W joHa  nomohy
- NpaTV peanuslaumjy u gaje .
M3Bohetrbe orneaa Mozena,xeMujckux cumbona n popmyna;
KOMeHTap; .
I — objacHM npouec pacTBapakba CYMNCTaHLWE WM KBAaHTUTATMBHO 3HaYere
benexkere pesyntata - 04roBapa Ha NUTara;;
pacTBOP/bUBOCTU CYMNCTaHLLE;
-MBohere 3aK/byyaKa
— W3BOAM M3payyHaBarba Yy Be3M C  MACEHMM  MNPOLEHTHUM
-CpehuBarbe pagHor
cacTaBOMpacTBopa
mecTa )
— TyMauu 03HaKe ca ambanaxke cyncraHuu/KomepumjanHux npounssoaa
npaTu HaCTaBHUKOBE - MOACTMYE W yCMepaBa pag, — Hanvwe d¢opmyne W UMeHyje NpeACTaBHUKE Kjaaca OPraHCKUX
WMHCTPYKLUMjE; YYEHMUKa; jeantberba Majyhu y Buay CTPYKTYPHY M30MepUjy;
-KOpPUCTW Npenopy4veHy - faje noTpebHa objalretba; — pas3/InKyje OpraHcKe CyncTaHLe ca acneKkTa YMcTa CyncTaHua M cmella
OPFAHCKA JEAUHEHA CA , ’ . '
KUCEOHMKOM niMTepaTypy; - ynyhyje Ha pocTynHy BE/IMYMHA MOJIEKYa, CTPYKTypa, MOPEKJO M TO MoBe3yje ca HMXOBOM

-ucnyraBa U peanusyje
NCTpaXKMBaUKe 3a4aTKe;

-noBesyje pasivuuTe

nnTepaTypy,
- OCMULLIJbaBa UCTPa*KMBavKe

3a4aTKe,;

YIOrOM 1 NPUMEHOM;
— ncnuTa, onuwe 1 objacHM GpU3MUKa U XeMMjCKa CBOjCTBA NpeacTaBHUKA
K/Jlaca OPraHCKMUX jeautberba M NOBEXKE CBOjCTBA jeAMHberba Ca HUXOBOM




n3Bope 3Hakba 1 U3soamn
3aK/bY4KE;

M3Bohetbe orneaa
-Benexere pesynrara

-MBohere 3aKk/byyaKa
-CpehuBatrbe pagHor

- NpaTM peaaunsaumnjy u gaje
KOMeHTap;
- 04roBapa Ha NuTama;

NPaKTUYHOM NPUMEHOM;
— 0b6jacHM M XEeMMjCKMM jeAHauyMHama nNpencTaBM XeMUjCKE MPOMeHe
KapaKTepUCTUYHE 3a NojeMHe Kaace OPraHCKUX jeAnema;

mecTa
— onvuwe $M3MYKa CBOjCTBA: arperaTHO CTakbe M PacTBOP/bLUBOCT MacCTU U
y/ba, YI/bEHUX XMapaTta, NpoTeMHa 1 pacTBOP/bUBOCT BUTAMUHA;
npaTtu HaCTaBHWMKOBE | NOACTMYE W yCMepaBa pajg i
. — ONULLIE OCHOBY CTPYKType MONEKYNA KOjU YMHE MACTU U y/ba, YI/beHE
WMHCTPYKLUMjE; YYEHMUKa;
. . Xnpparte v NPoTeNHE;
-KOpPUCTU  NpenopydeHy | - Aaje noTpebHa objawrbera; 6 ) )
. — objacHn canoHudUKaumjy TpPUALMATANLEPOSA W  XWOPOreHu3aum
nuTepaTypy; - ynyhyje Ha AOCTYNHY Jh GuKaumjy Tpuay Hep AP Ly
. HesacuheHUX Tpuauuarauuepona, HaBeae MPOU3BOAE XWUApPOSM3e
EMO/IOLLKM BAXKHA _MCnyraBa M peanusyje | AUTEPaTYpY; prat Hepona, A€ NPoU3BoA AP
ncaxapuga u noavcaxapuga v onuvie ycnose noj Kojuma gonasu Ao
OPrAHCKA JEQUHEHA MCTParKMBadKe 3a4aTKe; - OCMMLW/baBa MUCTPa*KMBayKe A pna ) pna y A KOJ A A
. OeHaTypaunje NpoTenHa;
-nosesyje pasnuunTe | 3a4aTKE;
. . | — HaBege 3acTyn/beHOCT y NPUPOAU W ynore MactM W ysba, YI/beHUX
M3BOpPE 3Hakba M M3BOAM | - NpaTU peanusaunjy u aaje
Xngpata, NPoTeEMHA U BUTAMWMHA Y XUBWM OpPraHM3mMmMma u Josege ux y
3aK/bYuKe; KOMeHTap
BE3y Ca 34paB/beM M NPABUIHOM UCXPAHOM Jbyaum;
- o4roBapa Ha NuTama; Y AP P P YAR;
npaTh HaCTaBHUKOBE noacTnye U ycmepasa pas — pYKyje cyncTaHuama M KOMepuMjaJHUM NpOM3BOAMMA Y CKNagy C
WMHCTPYKLUMjE; YYEHMUKa; O3HaKamMa oMnacHOCTW, yno3opera W obasewTera Ha ambanaky,
-KOpPUCTW Npenopy4veHy - faje noTpebHa objalrberba; npuapaea ce npaBuia O HauMHy 4dyBara MNPOM3BOAA M OfJslarakby
nuTepaTypy; - ynyhyje Ha goctynHy oTnaga;
3ALUTUTA XXUBOTHE ’ ’

CPEAVHE U 3ENEHA XEMUIA

-ucnyraBa 1 peanusyje
WCTparkMBaYKe 3a4aTKe;
-noBesyje pasnnuumTe
W3BOpE 3Hakba U U3BOAN
3aK/byUKe;

nmtepartypy;
- OCMULL/bABA UCTPAXKMBAYKE
3aj4aTKe;

- NpaTn peaaunsaumjy u gaje
KOMeHTap;

- 04rosapa Ha nuTama;

— HaBegfe 3arahyjyhe cynctaHue Ba3ayxa, BOAe W 3eM/bULLITA U onuLe
FbMXOB YTULLA] Ha }KUBOTHY CPeaUHY;

— KPWUTWUYKKM MPOLEHN nocnegmue JbyACKUX aKTUBHOCTUM Koje J0BOAE A0
3arahuMBarba BOAE, 3eM/bULLTA U BA3AyXa;

— o6jacHu 3HayYaj NNaHMparba U pellaBarba Npobaema 3alWTUTE KUBOTHE
cpeavHe.




