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Uusb v 3apaum

L/ HacTaBe xeMuje jecte Aa ce ocurypa Aa CBM yY4eHUUM CTEKHY 6a3nyHy je3nUKy U Hay4yHy NMMCMEHOCT U Aa
HanpeAyjy Ka peanusaunju oarosapajyhmux CtaHaapaa obpasoBHux nocturHyha, aa ce ocnocobe aa pewaajy
npobneme n 3agaTke y HOBUM M HEMO3HATUM CUTyaumjama, ga uspase M obpasfoxKe CBOje MULL/bEHE U
OVCKYTYjy ca ApyrMma, passBunjy MOTUBMCAHOCT 3a YYEHE M 3aMHTEPECOBAHOCT 3a NpeaMeTHe cagprKaje, Kao U1

- pasBujarbe PYHKUMOHANHE XEMMUjCKE MUCMEHOCTH;

- pasymeBarbe NPOMEHa M Nojasa y NPMPOAN Ha OCHOBY CTEUYEHUX 3HaHA O XEMWjCKMM MOjMOBUMA,

Teopujama, MoAeIMMa U 3aKOHNMa;

- 0ocnocobs/baBakbe YYEHMKA 33 KOMYHUUMpPaArbe KOopUWheHeM XEMMUJCKUX TEePMWUHA, XEMUjCKUX

cumbona, dopmyna 1 jeAHauYNHa;

- pasBujarbe cnocobHOCTM 32 n3Bohere jeAHOCTaBHUX XEMUJCKUX UCTPAXKNBaHb3;

- pasBujarbe cnocobHOCTM 3a pellaBatbe TEOPUjCKUX U eKCNePUMEHTATHUX Npobnema;

- pa3BUjarbe NOTUYKOT, ANCTPAKTHOT U KPUTUYKOT MULL/bEHQ;

- 0CaMOCTa/bUBakbe YYEHMKA 33 TpaxKere U Kopuwhere peneBaHTHUX MHGOPMALMja Y Pa3ANUYUTUM

nsBopuma (yLubeHuK, Hay4HononynapHU YnaHum, MHTepHeT);

- pasBMjatbe CBECTM O BaXHOCTWM OATOBOPHOr OA4HOCA NpemMa KMBOTHO] cpeauHu, oarosapajyher u

paunoHanHor Kopuwhera n ognararba PasINYUTMX CYNCTaHUM Y CBAKOLHEBHOM KUBOTY;

- NoACTULAHE YYEHMYKE PaJ03HANOCTKU, MnoTpebe 3a casHaBakbeM O CBOjCTBMMA CYMCTAHUM Y

OKpYKerby M NO3UTUBHOI O4HOCA NPeMa yyery Xemuje;

- pa3BuWjatbe CBECTM O COMCTBEHMM 3HatbMMa W CNocobHOCTUMA M Aasboj NpodecUoHaHoj

opujeHTaumjun.

3apaun HacTaBe xemuje jecy:

- CTBaparbe PasHOBPCHMX MOryhHOCTM Aa Kpo3 pasnnunTe cagpikaje M ob1uKe paja TOKOM HacTaBe
Xemuje CBpxa, UW/beBM M 3ajaum 06pa3oBakba, Kao U LM/bEBM HacTaBe xemuje 6yay y NyHOj mepu
peannsoBaHu;

- omoryhaBatbe yyeHULMMa 43 pasymejy NpeaMeT U3yyaBakba XeMuje;

- omoryhaBarbe ydyeHMUMMa [a carnefajy 3Hayaj Xemuje y CBaKOAHEBHOM XXWMBOTY, 3a PasBoj
PasIMYUTUX TEXHOOTUja U Pa3BOj APYLITBA YONLWTE;

- omoryhaBatbe yyeHULMMa A3 PasyMejy HayyHM MEeTO KOjUM ce Y XeMMWju A0Na3K [0 Ca3Hakba;

- ocnocobs/baBakbe YYEHUKA Aa KOPUCTE je3NK XeMUje Kao HayKe: Aa 3Hajy XEMUjCKY TEPMUHOIOTU]Y U
[a pasymejy KBa/JIMTaTUBHO M KBAHTUTATMBHO 3HAUYEHE XeMMjCKUX cumbona, dopmyna 1 jeaHaunHa;

- CTBapakbe HACTaBHWMX CUTyauuja y Kojuma he yyeHMUM OO ca3Hakba O CBOjCTBMMA CYMCTAHLM M
HMXOBMM MPOMEHaMa A0/1a3UTH HA OCHOBY AEMOHCTPALMOHUX Or/lefia UK Ornesa Koje CamoCTasiHO
n3BOAE, M Pa3BKnjaTM NPY TOM aHAIMTUYKO U KPUTUYKO MULLIbEHE;

- CTBaparbe HACTAaBHWMX CUTyaumja y Kojuma he yyeHMUM pas3BujaTM EKCNEPUMEHTAsSIHE BELUTUHE,
npasunHo mn 6e3bepgHo, no cebe m apyre, pykosaTu nabopatopujckum npubopom, nocyhem u
CyncTaHLama;

- ocnocob/baBakbe yYeHMKa 3a u3Bohere jeHOCTaBHUX UCTPaXKUBatLa;

- CTBaparbe CUTyaluMja y Kojuma he yyeHuUn nprMmerMBaTh TEOPUJCKO 3HAHE M EKCMEPUMEHTAJTHO
WCKYCTBO 3a pellaBatbe TEOPUJCKUX U eKCepUMEHTaIHUX Npobiema;

- CTBapakbe cuTayumja y Kojuma he yyeHuLM MPUMEHMBATU 3Hatbe Xemuje 3a Tymayere MNojasa u
NPOMEHA Y PeasiHOM OKPYHKetby;

- omoryhaBarbe ydyeHMUMMa [a Kpo3 jeAHOCTaBHA M3pauvyHaBakba pasymejy KBaHTUTATMBHM acMekT
XEMMJCKUX MPOMEHA W HeroBy NPaKTUUYHY NPUMEHY.
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CEQMMW PA3PEL,

(2 yaca Hege/bHO, 72 roauLLbe)
XEMWUIA U BbEH 3HAYAI (3)

OnepaTtuBHM 334auM
YueHuK Tpeba pa:
- pasyme WTa je NnpeameT U3yyaBatba XeMuje 1 KaKo Ce Y XeMUju 40/1a3n A0 Ca3Hakba (HayuyHU meTon);
- CXBATM Aa je XeMWja jeHa of, NPUPOLAHUX HayKa Koja objalurbaBa MPOMEHE Yy NpUpoau;
- ocnocobu ce 3a Kopuwhere yLbeHNKa 1 pajHe CBECKE;
- 0BNaga OCHOBHMM onepaunjama nabopaTopujcke TEXHUKE, Mepama OMPe3HOCTU, 3aliTUTe U npse
nomohu Kako 61 camocTasiHO N3BOAMO jeIHOCTAaBHE EKCNEePUMEHTE;
- OpraHusyje pagHO MecCTo, MpUnpema n ognaxke npmbop u aApyrn matepujan 3a paa.

Cagpxaju: (1+0+2)
MpeameT nsyyaBarba xemumje. XeMnja y CKN0OMNy NPUPOAHUX HayKa U HeHA NMpMMeHa.

Bexkb6a |: YBohere yueHUKa y camocTanaH pag y Xemujckoj nabopartopmju
YnosHaBake nabopatopujckor nocyha n npubopa, HameHe M HauMHa paja ca Hbuma:

- ynoTtpeba NpakTUKyMa U NUCaHKUX yNyTCcTaBa,

- u3bop oarosapajyher npmubopa u nocyha (oaroeapajyhe HameHe M KapaKTepuUCTUKa, Ha NpUMep,
3anpemuHe),

- npecunarbe Boge M3 jegHor cyda (Ha npumep, peareHc boue) y apyrv (Ha npumep, enpyseTy) 4o
3agate npubaMiKHe 3anpemuHe (Ha NpUMMep, jeAHa 4YeTBPTMHA 3anpemuHe enpyeeTe, jeadHa
TpehuHa...),

- 3arpeBatbe BOAE Y eMnpyBeTH,

- oj/ararbe CyrncTaHum,

- obenexkaBatbe peareHc boua 1 opyrMx Nocyaa y Kojuma ce UyBajy CyrncTaHue,

- npaBwWna noHawarba y nabopaTtopumjn, mepe onpesa n npsa nomoh.

Bexkb6a Il: Mepere

Mepemre ogpeheHe 3anpemuHe Boge nomohy meHsype 1 npecuname y Apyry nocyay, mepere mace
M Temnepatype (rpewwkKke nNpu mepekry). benexere pesynrtata, TabenapHu 1 rpadpuykmM NpUKas pesyatarta u
TyMayerbe pesynTaTa.

Ynytcreo

Xemuja u HeH 3Ha4aj je yBogHa Tema y KOjoOj Y4eHULM casHajy O npegmeTy ulyydyaBarba Xemuje, o
HAUMHY KaKo Ce Yy XeMMjU [0/1a3K A0 Ca3Hatba (HayuyHM MEeToA) M MEecTy XeMuje y CKIony NPpMpoAHMX HayKa.
Takohe, oHM 6K Tpebano ga casHajy O 3Hayajy Xemuje U XeMWjCKe TexXHOo/ormje 3a pas3Boj ApywTBa (Ha
npumep, 3a NPOM3BOAHLY NIEKOBA, HOBUX BPCTa rpaheBMHCKMX U W30MALMOHUX MATepPUjana, KO3METUYKMX
npousBoAa, CPeACTaBa 3a XMrmjeHy, KoH3epBaHaca, 60ja n nakosa...). Y OKBUpPY Teme yyeHuumn bu Tpebano
Ja Hayye OCHOBHa MNpaBW/ia MOHAWaka Yy YYMOHUUMW, KAOWMHETYy, O Mepama onpes3a Npu pPyKoBaky
cynctaHuama u nabopatopujckum nocyhem n npubopom, o mepama 3awTute cebe M ApPyrvx, O 3aWTUTU
KMBOTHE W pagHe cpepuHe, mepama npse nomohu y cnyvajy nospege y pagy. Opyrum peunma, ydyeHUUM
3aMountby y4Yerbe O MpPaBM/IMMA MOHAWaka M Mepama Onpesa y pajy, a OHa ce Jasbe paspahyjy Ha
cagprkajuma HapegHWX Tema. 3Harba M BelTUHE Koje yYeHWULUM CTUYY Ha OBMM YacOBMMA 3Ha4YajHU cy U 33
3a/10B0O/baBatbe CBAKOAHEBHUX NOTpeba.

MoyeB of oBe Teme, yyeHUKe Tpeba ynyhuBatn y TEXHUKE U HAUMHE y4Yerba XeMMje: NOCMaTpakbe,
mepere, benexerbe, yodyaBarbe NPaBUAHOCTM Mehy NPUKyN/beHMM nogaumma, opmynncarbe objawrbetba,
nssoherbe 3aKk/byvaka, Kopuwherbe yubeHUKa, pasanyunTe auTepaTtype u Apyrux M3sopa MHGopmauuja.
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OCHOBHU XEMWUICKU NOJMOBMU (14)

OnepaTtuBHM 3a4auUM

YyeHuK Tpeba aa:

- pasyme pa3nuky msamehy cynTaHue M ¢GM3MUKOr Tena, CyncrtaHue u ¢GusMykor nosba (pasnukyje
npumepe oj Henpumepa);

- pasyme pasanky namehy pUaMUKMX U XEMUjCKUX CBOjCTaBa CyNncTaHLUE;

- pasyme pasauky namehy pusmyke n xemmjcke NpomMeHe CyncTaHUe;

- npenosHaje npumepe GU3NYKUX U XEMUJCKMUX MPOMEHA Y CBAKOLHEBHOM OKPYKEHY;

- 3Ha WTa Cy YMCTe CYNCTaHLue;

- pasyme pasnuKy usmely enemeHata v jeantbema;

- MpenosHaje NpMmepe enemeHaTa v jeautbetba Y CBAKOAHEBHOM OKPYKEHY;

- pasyme pasinKy Mamehy YMCTUX CYyncTaHUM U CMeLla;

- MpernosHaje NnpMmepe cMeLla y CBAaKOAHEBHOM OKpPYXKEHY;

- yme ga usabepe M NpuMeHM MNOCTyNaK 3a pa3fBajakbe cacTojaka CMelle Ha OCHOBY (PU3NUYKMX
CBOjCTaBa CyncTaHUM y CMeLLu.

CappxKaju: (6+5+3)
MaTtepuja 1 cynctaHua. DM3nUYKa U XeMMjCKa CBOjCTBaA CyMNCTaHUM.
dU3MYKe U XeEMUjCKE NPOMEHE CYNCTaHLM.
YucTe cyncTaHue: eIeMeHTU U jeautbetba.
Cmewwe. Pa3gBajatbe cacTojaka cMmelle (aeKaHToBambe, uehere, gecTunaumja, Kpucrannsaumja).

JAdemMoHcTpauuoHu ornegu

JemMoHcTpuparbe A0Kasa Aa je AOWN0 A0 XeMMUjCKe peakuuje: nsasajarbe raca (peakuuja usmehy
UMHKA W X1OpPOBOAOHMYHE KUCEAMHE, peakuuja usMehy HaTpujym-xugporeHKapboHata W eTaHcKe
KucenuHe), nsasajarbe tanora (peakuuja nsmehy pacrsopa onoso(ll)-Hutpata u Kaaujym-joanaa, baxkap(ll)-
cyndarta 1 HaTpPUjyM-XnapoKcuaa), npomeHa 6oje peaktaHaTa (caropeBarbe XapTuje M caxapose, pasnarakbe
aMOHWjyM-anXpomata), nojaBa CBETNOCTM (caropeBarbe Tpake marHesujyma).

Bexk6a lll: Pusnuka cBojcTea CyncraHum

NcnutuBarbe GU3MYKMX CBOjCTaBa HaTpujym-xnopuaa, 6akap(ll)-cyndata neHtaxmaparta, Kanaumjym-
KapboHarta, caxapose, cymnopa, reoxha, marHesujyma, anymmHujyma, 6akpa v Boge (arperatHo cTambe, 60ja,
pPacTBOP/bUBOCT, MarHeTUYHOCT, TBpAoha).

Bexkba IV: du3nuKe n xemujcke npomeHe

UcnutnuBarbe GU3NMYKMX U XEMUJCKMX MPOMEHA CYNCTaHUM (Ton/bere Nefa, CaBujakbe MarHesunjymose
TpaKe, cuThere Wwehepa, caropeBatbe MarHesnjymose Tpake W wehepa, TOM/berbe M caropeBake
napaduHa).

Bex6a V: Cmelue
MpaB/berbe Cmela W pa3gBajakbe cacTojaka Ccmelwa og/vBarbeM, ueherem, KpucTanmsaumjom M
nomohy marHera.

ynyrcreo

Tema nMma nocebHo MecTo y rpaguBy Xemwuje, jep ce y Hoj AepuHMLy OCHOBHM MOjMOBM KOju ce
pa3Bujajy y HapeaHUm Temama y 7. u 8. paspedy U y Tom cmucay 6m je Tpebano ¢ nocebHOM NarKiom
obpahueatn. Kpos oarosapajyhu um3bop npumepa notpebHo je omoryhutn yyeHMUMMa pas3IMKOBaHe
nojmoBa cyncTaHua M GU3MYKO TeNno M Ha Taj HauMH MOBE3aTU OBe cajpiKaje ca rpaamsom ¢usuke 6.
paspena. Ogrosapajyhum wmsbopom npumepa U AEMOHCTPAUMOHWUX orneda Tpebano 6u omoryhutu
yyeHMUMMA Aa pPasuKyjy nojmoBe ¢M3MYKa M XeMMjCKa CBOjCTBA CyMCTaHue, dYemy 6u Tpebano pa
ponpuHece n Tpeha nabopatopujcka Bexkba. Mopen Tora, Tpeb6ano 6u Ha npumepuma omoryhutn aa
yYeHULUM pasnuKkyjy ¢u3nuka C€BOjcTBA M GU3MYKE MPOMEHE CyMnCcTaHLM, OAHOCHO XEeMMjCKa CBOjCTBA U
XeMMjCKe NPOMEHE CYMNCTHaLM.
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Ba)KHO je Aa yyYeHWUM pPas3NMKyjy NpUMepe YUCTUX CyncTaHUuM oJ, CMella, MOoroToBy npumepe
jeanrera u cmela.

Y OKBUPY TEME YYEHULM NPOLIMPYjy 3HAHbE O Mepama ofpesa y pagy ca CyncraHuama MpuanKom
yTBphUuBarba hUXoBOr Mupuca (Kako ce 6e3beaHo McnuTyje mmpuc cynctaHue). Tpeba Harnacut yyeHnuuma
03 YKyC CyncTaHLe He NpoBepaBajy.

MonyT ocTannx NojmoBa 0Be TEME M NojaM pPacTBopa Ce YBOAM Y HAjOMWTMjeM 3HaUYEeHY Kao XOMOreHa
CMella, MojamM PacTBOP/bMBOCTM Kao ¢GM3MYKO CBOJCTBO M MOjam pacTBapakbe Kao ¢pusMyKa NpomeHa.
[eTa/bHOo yyere 0 pacTBOpMMA, NPOLLECY PacTBapakba, PACTBOP/bUBOCTU, KBA/IMTATUBHOM M KBAHTUTATUBHOM
cacTaBy pacTBopa, obyxsaheHo je nocebHOM TeEMOM.

CTPYKTYPA CYNCTAHLIE (31)
A) ATOM U CTPYKTYPA ATOMA (16)

OnepaTtuBHMU 3a4auUM

YyeHuK Tpeba aa:

- 3Ha 4a je aTOM HajMakba YeCcTML,A XEMUjCKOT eN1IeMEHT];

- pasyme KBa/MTaTMBHO M KBAHTUTATUBHO 3HaYeHe XEMUjCKUX cumbona;

- 3Ha CTPYKTYpy aToma, Aa HYKNeoHM (NPOTOHW U HEYTPOHMU) UMHE je3rpo, a eneKkTpoHu obpasyjy
€/1eKTPOHCKM OMOTaY;

- 3Ha 0AHOCE Maca NPOTOHA, HEYTPOHA U ENEKTPOHA;

- 3Ha peflaTMBHa HaeNeKTpucatba NPOTOHA, HEYTPOHA U €/IEKTPOHa;

- 3Ha [a Ce eNeKTPOHM Yy aTOMy Pas3nKyjy No eHepruju (eHepreTcku HMBow);

- pasyme KaKo Cy CBOjCTBa €/1eMEHTAa W HEroB MOJI0XKaj Y NEPUOAHOM CUCTEMY YCI0B/bEHM aTOMCKUM
6pojem (6poj npoToHa), 0AHOCHO bpojem M pacnopesom eNeKTPoHa Y OMoTauy;

- pasyme ga je maca aToma Maja M 4a Ce M3 NPaKTMYHMX Pasfiora yMecto CTBapHe mace aToma
KOPWCTM penaTMBHA aTOMCKa Maca;

- 3Ha WTa je aTOMCKa jeAMHML,A Mace 1 4a je NoBeKe ca NojMoM peslaTUBHA aTOMCKa Maca;

- yMe 43 KOpUCTU NogaTKe gaTte y Tabauum NnepuogHor cuctema enemeHara.

Capgpraju: (7+8+1)
ATom.
XemMujcku cumbonu.
lpaha aToma. Jesrpo atoma. ATOMCKM 1 maceHun 6poj. M3otonu.
PenaTneHa aTomcka maca.
EnekTpoHcKM omoTau. NepnoaHu cuctem enemeHara.

JAemMoHcTpayuoHu ornegu
JemoHcTpuparbe ornefa 3a MNOCTaB/bakbe MNPETNOCTAaBKE O YECTUYHO] CTPYKTYPU CyMCTaHUeE:
pacTBapakbe Kanujym-nepmaHraHaTta y Boau v pasbnaxuBarbe pacTBopa Kainjym-nepmaHraHaTa.

Bexkba VI: Mogen cTpyKType aToma
MNpaB/bere moaena atoma u pacnopehunBarbe moaena eNekTpoHa N0 EHEPreTCKUM HUBOMMA.

ynyrcreo

Ha noveTky Teme yyeHuKe 61 Tpebano nocTaBuTH y CUTyalMje Aa Ha OCHOBY orniega v oarosapajyhux
aHanoruja GopmMmyamLy NpeTrnocTaBKe 0 YECTUYHOj CTPYKTYPM cyncTaHue. Ha npumep, Kaga ce nomeluajy Boga
N KaZnjym-nepMaHraHaT, Kako ce MoXKe 06jaCHUTM YNHbeHULA A3 ABe CYNCTaHLUe 3ay3umajy UCTy 3anpemuHy
(,1+12£2“). Y cnepehem orneny, BULLIECTPYKUM pa3bnarkMBarbem pacTBopa Kanunjym-nepmaHraHaTa aobuja ce
cee 6sehn pacTBOp, WTO yKasyje Aa y Hemy M gasbe Nnoctoje «obojeHe» YyecTuue, ain y martem 6pojy y
ofHocy Ha 6poj yecTmua apyre cyncTaHue. Y OKBUpPY oBe Teme yvyeHMuUM 6u Tpebano fga pasymejy Koje
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yectnue wmsrpahyjy atom, cBojcTBa TUX YecTula (HaenekTpucakbe, mMaca, Be/iMuMHa) U CBOjcTBa aTomMa Yy
LEennHN.

YueHnum caga mory Aa geduHULLY XEMUjCKU eIeMEHT M3 yria nsrpahuBaykmx yectuua — CBM aToMU
XEeMWjCKOT eflieMeHTa MMajy Uctm 6poj NnpoToHa.

Mpu 0bpaan nojma msoton, nopes aedbMHULMjE, HajBULLE Ce NaXKkbe nocBehyje hUXOBOj NPAKTUYHO]
NPUMEHW, Ha NPUMEP, Y apXeonornju n meanumHu. M3octassba ce n3padvyHaBarbe penaTUBHE aTOMCKe mace
Ha OCHOBY NPOLEHTyasIHe 3aCTyMN/bEeHOCTM M30TOMA Y M30TOMNCKOj CMELLM eZleMeHTa Y NPUPOAMN.

b) OCHOBHE YECTULLE KOJE U3IFPABYIY CYNCTAHLIE: ATOMWU, MONEKY/IN, JOHU (15)

OnepaTMBHM 334aum

YueHuK Tpeba aa:

- pasyme ga cy OCHOBHe YecTuue Koje n3rpahyjy cyncraHLue aTomu, MOJIEKYIN U jOHN;

- 3Ha LUTA je jOHCKA 1 KOBaNeHTHa Be3a;

- pasyme KaKo Of, aTOMA HaCTajy jOHW, KAaKO 0f, aTOMa HacTajy MONEKYan, OAHOCHO pasyme passinky
n3mehy aToma, joHa U MONEKyYNa;

- pasyme CAMYHOCTM U pasniMKe namehy aToma v joHa y 6pojy 1 BpCTM cybaTOMCKUX YecTnLa;

- pa3yme 3Hauyaj BaJIEHTHUX E/IEKTPOHA U MPOMEHE Ha NoCneaHeM eHepreTCKoOM HUBOY NPU CTBapakby
XeMujcKe Bese;

- 3Ha WTa je BaneHUA eNemMeHTa M yme Aa Ha OcHOoBy dopmyse oAapeaun BasieHLYy efemeHaTta U
06pHYTO;

- pa3yme fJa je cTBapHa mMaca MoOJIeKy/aa Masila U yMe [a Ha OCHOBY Xemujcke dpopmyne M3padvyHa
penaTMBHY MOJIEKY/ICKY Macy;

- pasyme ga xeMujcka popmyna jeanrberba ca joHCKOM BE30M NpeacTaB/ba Hajmarby 6pojuyaHm oaHoC
jOHa Y jJOHCKOj KPUCTANHOj peLleTKy;

- 3HA [a Ce Yy XEMUjU KOpPUCTE eNeKTPOHCKe, CTPYKTYPHE U Monekyacke dopmyse U pasyme HMXOBO
3HaYekeE;

- pasyme Aa CBOjCTBA XEMMjCKMX jeauHbeHA 3aBUCE 0, TUMNA XEMUjCKe BE3E;

- pasyme pasninky namehy aTOMCKe, jJOHCKE U MONIEKYJICKE KPUCTA/IHE peLLEeTKe.

Cagpraju: (7+7+1)
Monekyn. Xemnjcke dopmyne.
KoBaneHTHa Be3a. paherbe Monekyna enemeHaTa u jegurbersa.
JoHcKa Besa.
BaneHua enemeHaTa y KOBaJIEHTHUM U jOHCKUM jeauHberuMa.
PenatMeBHa monekyncka maca.
ATOMCKE, MONIEKY/ICKE N JOHCKE KPUCTaIHE peLUeTKe.

JemoHcTpaumja
MpuKasmBarbe CTPYKTYpe KOBAJEHTHUX M JOHCKMX jeautberba MOAEeAMMa MOJIEKYSlAa M aToma W
MOAENIMMA KPUCTANTHUX PELLETKM.

[ eMOoHCTpaunoHu orneam

[emoHCcTpuparbe pas/iMKe CBOjCTaBa jeaAutberba ca NOapPHOM M HENOMAPHOM KOBaNE€HTHOM BE30OM —
CKpeTatbe MNasa nosiapHe CyncTaHue y eNekTpMyHOM nosby. YTBphMBarbe NoNapHOCTM BoAe M eTaHona.
[leMoHCTpuparbe CBOjCTaBa jeMHbeHa Ca jOHCKOM M KOBAJIEHTHOM BE30OM: PacTBOP/bUBOCT, TeMMepaTypa
TOM/beHa, arperaTHo CTake.

Bexk6a VII: Mogenu moneKkyna u xemmjcke popmyne
CacTaB/batbe MoAeNa MONEKYA N NUCatbe XEMUjCKUX dopmyna.

ynyrcreso
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Y OKBUpPY Teme 0, y4YeHMKA Ce O4eKyje [a Hayye Koje TPM OCHOBHe BpCTe yecTuua u3rpahyjy
efleMeHTe U jeaurberba. Tpebano 61 NoBe3aTH YECTUUHY CTPYKTYPY CYNCTaHLLE M arperaTtHoO CTakbe Koje OHa
MMa Nog, HOPMAJIHUM YCIOBMMA Ca CBOjCTBMMA CyncTaHue y ogpeheHom arperaTHOM CTamy. YecTuue racosa
cy monekynu (H,, N,, Cl,, CO,, SO,), ocum nnemeHTUX racoBa umje cy nsrpahmeauke yectmue atomu. Yectuue
TEYHOCTU cy yBeK mosiekyaun (H,0, Br,, eTaHon, XeKcaH, aueToH), a YBPCTUX CYMNCTaHUM MOry 6UTM aTomM
(rpaduT, reoxkhe), monekynu (wehep, joa) v joHn (HaTpujym-xnopua). Kaga cy y nuTakby YBpCTE CYNCTaHLUe
yyeHnumMma 6u Tpebano objacHUTM Oa ce KpucTasHe U amopdHe cyncTaHue pasnukyjy no ypeheHoctu
yecTnua Koje wux wusrpahyjy. KpuctanHy pewetky mory ga wusrpahyjy atomm mehycobHo nosesaHu
KOBANIEHTHUM BE3ama MAM MOJIEKY/IM Yy Kojuma cy aTomn mehycobHO noBe3aHM KOBaseHTHOM Be30OM, a
namehy monekyna nocroje cnabe mehymonekyncke npusnadHe cune. Y jOHCKUM KPUCTAZHUM peLleTKama
nocroje jake npueniadHe cuae namehy joHa — joHcKa Besa. M3 Tor yrna Tpebano 6u objacHUTM pasimuuTta
CBOjCTBa CYMNCTaHLM Ca jOHCKOM W KOBa/JIeHTHOM Be3OM (TemnepaType TOM/bera M Kibydarba). YueHuum om
Tpebano Aa pasymejy 3alUTO Cy jOHCKA jeauviberba YBEK Y YUBPCTOM arperaTHOM CTakby, AOK KOBAJIeHTaHa
jeautberba, NPY HOPMANHUM YCNOBMMA, MOry OUTM y CBA TPW arperaTHa CTakba, WTO 3aBUCKU Of, jaunHe
mehymonekyackux nHtTepakumja. KacHuje, npuamkom obpage conm, yyeHnumma 6um Tpebano objacHutn aa 'y
CNIOXKEHUM jOHUMA, Ha npumep, SO47, CO5>, P04, nocToju KoBaneHTHa Be3a.

XOMOTEHE CMELLE — PACTBOPM (9)

OnepaTtuBHU 3agauUM
YyeHuK Tpeba aa:
- pasyme nojam pacTBopa M pacTBOP/bMBOCTH;
- pa3yme HauyMH W3paxkaBarba KBAHTUTATMBHOI cacTaBa pacTBopa Kao HesacuheH, 3acuheH U
npesacuheH pacTeop;
- pasyme n3parkaBarbe KBAHTUTATUBHOI CacTaBa pPacTBOpa NPEeKOo NPOLEHTHE KOHLEHTpaUMje;
- yMe [a U3payyHa NpoLUeHTHY KOHLUEHTpaUujy pacTBopa;
- yMe Zia Hanpasu pacTBop ogpeheHe NpoLeHTHE KOHUEHTpaUuje;
- pa3nuKyje BoAay Kao jeaurberse (4MCTa cyncTaHua) o npumepa BoAa Yy NPUPOAU Koje cy cmelle
(n3BOpCKa, MOpCKa, peyHa, jesepcKa, NoA3eMHa, MMHepanHa Boaa, atTmocdepcka u oTnagHa Boaa);
- pasyme pga je Boga pacTBapay 3a CyncTaHUEe ca jOHCKOM WM MONapHOM KOBa/JIEHTHOM BE30OM U
3Ha 3HA4aj BOZe 3a XKMBOT;
- 3Ha fga je Boga 3a nuhe gparoueHa u Aa je yysa og 3arahema.

Capgpraju: (4+3+2)
PacTBopu 1 pacTBOpP/bUBOCT.
MNpoueHTHK cacTas pacTeopa.
Bopaa. 3Hauaj Boae 3a XKMBU CBET.

[eMOoHCTpaunoHu orneam

Mpunpemarbe npesacvheHor pactBopa HaTpUjym-aueTata UM AeMOHCTpMpakbe Aa Ce NaKo MOXKe
M3a3BaTu KpuCTanM3almja pacTBopeHe cyncraHue. JemoHCTpupatbe 4a y BOAM MMa PacTBOPEHOT KUCEOHUKA.
PacTBaparbe Kanujym-nepmaHraHaTa v joga y BOAM M HEMONAPHMM pacTBapauMma («XeMUjCKU KOKTen»).
[ectunaumja Boge (M3BOPCKE, MUHEpPANHE).

Berk6a VII: PacTBOp/bUBOCT CYNCTAaHLM U NPOLEHTHA KOHLLEHTPaLUMja pacTBopa
NcnutmuBare pacTBOpP/bMBOCTU CYNCTAaHUM Y pPasaMuUMTUM pacteapaymma. [pas/bere pacTsopa
oapeheHe NpoueHTHE KOHLLEHTpaLMje.

Bexkb6a VIIl: BoaeHu pacTtBopu y npupoam
McnapaBakbe BoAe M3 pa3MuNTMX y30paKa BoAa, BOAE U3 BoA0BOAa, dnalumpaHe Boe, peyHe Boag,
uTA,
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Berkba IX: UcnuTnBare pacTBOP/bUBOCTHU CYNCTAHLM Ca JOHCKOM U KOBaJIEHTHOM BE30M
Mcnutmneare un yI'IOpef)VIBaI-be PacTBOpP/bUBOCTU PA3TUHNTUX CYNCTaHUUM Ca jOHCKOM N KOBAJIEHTHOM
BE30M Y BOAM (Kanujym-xnopua, Kanunjym-jogua, joa, Cymnop, ryKosa, CKpob, aLeToH).

ynyrcreo

MoyeTak ¢opmuparba nNojmoBa M3 OBe Teme Tpebano 6u Aa yK/bydnm npumepe pactBopa U3
CBaKOAHEBHOTr OKpYKerba (buctpu cokosu, cuphe, nnjaha, pedHa Boaa, MopcKa Boaa, cyse). Cneaehu Kopak y
dopmuparby nojma wTa cy pactsopu Tpebano 6u aa obyxBaTM CaMOCTa/IHU YYEHUUYKU paf y npunpemarby
pacTBOpa Hemy MO3HATMX CYNCTaHUM (caxapo3e M HaTpujym-xiopuaa), 3aTUM UcnuTuBare U ynopehusame
PacTBOP/bUBOCTU PA3IUUUTUX CYNCTaHUM (nopea MOMEHYTUX, joll HaTpUjym-xuaporeHkapboHata (coaa
6ukapboHa), Kanuujym-kapboHaTta, macTtu, ysba, Uta). YueHuum 6u Tpebano aa yode Aa ce y UCTOj 3anpemuHmn
BOLE MOXe PacTBOPUTU Pas3/IMuMTa Maca pPas/IMYMTUX CyncTaHuM, wto 6mu Tpebano ga byge ocHoBa 3a
dopmynncame gedmHULMje WTa je pacTBOP/bMBOCT. Takohe, Ha OCHOBY EKCMEepPUMEHTANHOT paga Y4eHUum 6u
Tpebano ga gohy Ao nojma wra je 3acuheH, 0AHOCHO He3acuheH PacTBOp, a Ha OCHOBY AEMOHCTPaLMOHOr
ornega wra je npesacuheH pacteop. [lo popmmparsa nNojma NpoLLEHTHA KOHUEHTpaUuWja pacTBopa yYeHUum
mory gohu Hajnpe Kpo3 npaB/bere PacTBOpa COJIM YMjU CY KATjOHW WAWN aHjoHW ob6ojeHM U youaBame Aa
MHTe3nTeT 6oje pacTBOpa 3aBUCKU Of, TOra KOJIMKO je CONU PaAcTBOPEHO Y UCTOj 3anpemmHM BoAe (Ha npumep,
jeAaH KpucTan Kanujym-nepmaHraHata MM HEeKONMKO KpucTtana). Motom ce moxKe aeduHMCATM Kako ce
KBAaHTUTAaTUBHM CacCTaB pacTBOpa W3parkaBa MPOLEHTHOM KOHUEHTpPauUMjoM, a OHAA YYeHWuu usBoae
n3padyHaBarba M Npunpemajy pactsop ogpeheHe KoHUeHTpauMje, WTo obyxBaTa Mepere Mace CyncTaHue U
mace, 04HOCHO 3anpemMuHe, Boge. Nnu, yueHuum 6mu mornu ga npunpemajy pacTBope MUCTe KOHLUEHTpaumje,
anu pasnnuuTe mace, Ha Npumep, pacTeaparem 5 g wehepa y 45 g Boge n 10 g wehepa y 90 g Boae u aa
n3Beay 3ak/by4yaK Aa oba pacTBopa MMajy UCTa CBOjCTBA jep Cy UCTE KOHLUEHTpauuje.

Kao nokas fa je Boga € KOjOM CY YYEHWUUM Yy CBAaKOLHEBHOM KOHTAKTY CMeELLA, MOMEe MOC/YKUTU
ornes, y Kojem OHM 3arpeBajy pas/iMunTe y30pKe BOAa, BOAE M3 BOAOBOAA, MUHEpPaAsHe[BOAE, peyHe BOAE,
uTa. YYeHuUMMa MoXKe OUTU AeMOHCTpMpaH Or/fie[, KOojum ce MoKasyje Aa y BOAW MMa pPacTBOPEHOr
KMCEOHMKa U3 Basayxa. Kpo3 camocTasiHM eKcnepuMeHTaiHM pag, yYeHuuy 6u mornu ga ucnutajy u ynopege
pPacTBOP/bUBOCT PA3AUYMTUX CYNCTAaHLUM Ca jOHCKOM W KOBajJieHTHOM Be3om Yy Bogu. CamocTasiHOM
eKCNepuMeHTa/IHOM pady YYeHMKa MOXe a3 MPeTxXoau AEMOHCTPUpake pas/Muute pPacTBOP/bUMBOCTU
Ka/Mjym-nepmaHraHaTta v joaa y Bogy v HenoJlapHMM pacTBapavymMma (,XemMnjCKmn Kokten“).

XEMWICKE PEAKUMIE N UBPAYYHABAHA (17)

OnepaTtuBHMU 3a4auUu
YyeHuK Tpeba pa:
- 3Ha Aa ce XeMujckum cumboimma n popmynama npeacTaB/bajy CyncTaHLUe, a jegHauyMHama XxeMujcke
npomeHe (peakumje);
- pasyme KBa/IMTAaTUBHO M KBAHTUTATUBHO 3HAyere cMMbBONa, GopmMyna U jefHAYMHA XEMUjCKMX
peakuuja;
- NpUMetbyje 3Hatbe 0 3aKOoHY oA4pXKaka Mace Npu NUcakby jeaHa4YnHa XeMUjCKMUX peaKkumja;
- pa3yme 3aKOH CTaJIHUX MaCeHUX 04HOCa;
- pasnuKyje 4Ba HAjoONWTKUja TMMA XEMUjCKMX MPOMEHA: peaKLumje aHanmnse n CUHTese;
- pa3/iMKyje Nnojam mace o, Mojma KOJIMYMHE CYNCTaHLLEe Kao U HbUXOBE OCHOBHE jeAUHULE;
- pa3yme ogHoOC namehy mace 1 KoMUMHE CyncTaHLE;
- 3Ha Ha ocHoBY popMmyne ga U3payvyHa MONIAPHY Macy CYnCTaHLE;
- 3Ha 4a XeMMjCKMM jeAHa4YMHaAMA NPUKaXKe je4HOCTaBHE XeMMUjCKe peaKuuje;
- 3Ha [a Ha OCHOBY XeMMjCKe jeHaunHe 06jacHM 3aKOH 0 o4 prKatby Mace;
- UW3BOAM jeoHOCTaBHa M3payyHaBatba Ha OCHOBY jefHauYyMHE XeMWjCKe peaKuuje — CTeEXMOMETPMjCKa
M3payyHaBara Koja He 0byxBaTajy 6poj yectTnua;
- 3Ha Ja cy CBe NpOMeHe cyncTaHuuM npaheHe NPOMeHOM eHepruje.

CagprKaju: (7+9+1)
XemujcKe jeaHaumHe. AHanM3a U CUHTe3a.
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3aKOH 0 o4pXKaky mace.

3aKOH CTaNHUX 04HOCA Maca.

KonnunHa cynactaHue. Mon. MonapHa maca.
N3payvyHaBarba y Xxemunju.

JeMoHcTpauuoHu orneamu

Cunresa reoxhe(ll)-cyndmaa u aHanmsa xuea(ll)-okcnaa. Caropesane ceehe.

Peakuuja usmehy HaTpujym-xnopuaa n cpebpo-HuTpaTa y pactsopy 1 6apujym-xaopmaa U HaTpujym-
cyndaTta y pacTsopy.

Berkba X: CacTaB/barbe jefHaUMHA XeMUjCKUX peaKuuja
CactaB/batbe MoOAena MOJIEKyNa peaKTaHata, o4 TUX MOoAena cacCTaB/bakbe MOAeNa MOJieKyna
pPeaKuUMOHMX NPON3BOAA, @ 3aTUM NUCakbe jegHaUYNHA XEMUjCKMX peaKkumja.

ynyrcreo

Y oKBMpy Teme ydeHnumn 6u Tpebano ga bopmmpajy pasymeBarbe KBAJMTATUBHOT M KBAHTUTATUBHOT
3Hayerba XEMMjCKe jegHauyMHe Kojom ce npeacTaB/ba ogpeheHa xemujcka npomeHa. 3aKkoHe Mo Kojuma ce
XEMMUjCKe NpoMeHe o4Bujajy yyeHnum 6u Tpebano ga pasymejy U3 yraa YecTUYHE CTPYKType CyncTaHue, Tj. Aa
je maca cyncraHue npe u nocie xeMujcke peakuuje Ucta jep je 6poj aToma npe un nocjae xeMujcke peakuuije
WUCTW, OAHOCHO Aa cyncTaHue MehycobHo pearyjy y TayHO oapeheHMm maceHMm oAHOCMMa jep YBEeK
oapeheHn bpoj aToma jegHe cyncTaHue pearyje ca ogpeheHum Bpojem atoma gpyre cyncraHue. PewaBame
CTEXMOMETPUjCKUX 3afdaTaka Tpebano 6u aa omoryhu yyeHMUMMa pasymMeBatbe€ KBAHTUTAaTMBHOI acnekTa
XEMUJCKMX peaKuuja, O4HOCHO Ba’Kerba OCHOBHUX XEMMjCKMX 3aKOHa. YueHuum b6u Tpebano ga ycnocrase
Bese u3mehy ABe OCHOBHE ¢U3UYKE BENMUYMHE, MAce CYNCTaHUE W KOAMYMHE CYNCTaHue, M HUXOBUX
jeanHuua. M3padyHaBarba Koja obyxsaTajy bpoj yectmua, ogHocHo ABoragpos 6poj, Tpebano 6u aa 6yay
obyxBaheHa, NCK/bYUYMBO A04aTHOM HAaCTaBOM.
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OCMM PA3PE/,

(2 yaca Hepe/bHO, 68 YacoBsa roguLlbe)

LUusb 1 3apaum
Ln/sb HacTaBe xemuje jecTe ga ce ocurypa Aa CBU yYeHULM CTEKHY Ba3NYHY je3UYKY U Hay4yHY NMMCMEHOCT 1 Aa
Hanpeayjy Ka peannsaumnju oarosapajyhux CtaHgapaa obpasoBHMx nocturHyha, ga ce ocnocobe aa pelwasajy
npobseme 1 3aaaTKe y HOBUM M HEMO3HATMM CUTyaLUMjamMa, Aa U3pase 1 06pasnoxKe CBoje MULL/bEHE U
OVCKYTYjy ca ApyrMma, passBnjy MOTUBMCAHOCT 3a YYEHE U 3aUHTEPECOBAHOCT 3a NpeAMETHE CaZprKaje, Kao 1
- pasBujarbe PYHKUMOHANHE XEMMUjCKE MUCMEHOCTY;
- pasymeBakbe NPOMEHa M NojaBa y NPUPoOAM Ha OCHOBY CTEYEHUX 3HAHA O XEMMjCKMM NOjMOBMMA,
Teopujama, MoAeIMMa U 3aKOHNMa;
- ocnocob/baBakbe YyY4EHUKA 32 KOMYHULMpPake Kopuwherhem XeEMUjCKUX TEPMUHA, XEMUjCKUX
cumbona, bopmyna 1 jeiHauYMNHa;
- pasBujarbe cnocobHOCTM 32 n3BoheHEe jeHOCTaBHUX XEMUjCKUX UCTParKNBaHbA;
- pasBujarbe cnocobHOCTM 3a pellaBatbe TEOPUjCKUX U eKCNepPUMEHTA/THUX Npobnema;
- pasBM1jarbe NIOTUYKOT, aNCTPAKTHOT U KPUTUYKOT MULL/bEHA;
- 0CaMOCTa/bUBaHE YYEHMKA 3a TPaXKere N Kopulhere peneBaHTHUX MHGOPMaUUja y pasanymnTum
nsBopuma (yLubeHuK, Hay4yHononynapHu YnaHum, MHTepHeT);
- pasBMjarbe CBECTM O BA*KHOCTU O4TOBOPHON OAHOCA NPemMa }KMBOTHOj CpeanHu, ogroeapajyher un
paunoHanHor Kopuwhera n ognararba PasaNYUTMX CYNCTaHUM Y CBAKOLHEBHOM KUBOTY;
- NOACTULAHE YYEHNYKE PaL03HANOCTH, NoTpebe 3a casHaBakeM O CBOjCTBMMA CYNCTaHLM Y
OKpYKerby M NO3UTUBHOI O4HOCA NPeMa yyery Xemuje;
- pa3BUjarbe CBECTU O COMNCTBEHMM 3HaHMMa U CNOCOBHOCTUMA M Aa/b0j NPOdECMOHAJHO]
opujeHTaumjun.

3apaum HacTaBe xemuje jecy:

- cTBapakbe PasHOBPCHUX MOryhHOCTM Aa Kpo3 pasnuuunte cagpikaje u 06/1MKe paga TOKOM HacTaBe
Xemuje CBpxa, UM/beBU U 3a4aLm 06pa3oBakba, Kao M LU/bEBU HAcTaBe Xxemuje byay y NyHOj mepu
peannsoBaHu;

- omoryhaBatbe yyeHuULMMa A3 pasymejy NpeaMeT U3yyaBakba XeMuje;

- omoryhaBatbe yyeHuLMMa Aa cariegajy 3Hayaj Xemuje y CBakogHEBHOM XKMUBOTY, 3a Pa3BOj
PasNIMYUTUX TEXHOOTUja U Pa3BOj 4PYLITBA YONLWTE;

- omoryhaBatbe yyeHULMMa A3 PasyMejy HayYHM MeToA, KOjUM Ce Y XeMMju A0N1a3M 40 Ca3Hakba;

- ocnocob/baBakbe yYeHMKa Aa KOPUCTE je3MK XeMuje Kao HayKe: Aa 3Hajy XeMMUjCKy TePMUHOIOTU]Y U
[a pasymejy KBa/JIMTaTUBHO M KBAHTUTATMBHO 3HAUYEHE XeMMjCKUX cumbona, dopmyna 1 jeaHaunHa;
- CTBaparbe HAaCTaBHMX CUTyaUuMja y Kojuma he yueHMLM A0 ca3Hakba O CBOjCTBMMA CYNCTAHLM U
HMXOBMM NPOMEHAMa A0/1a3UTU Ha OCHOBY I@MOHCTPALMOHMX OFefa UK Orefa Koje CamMoCTasiHO
U3BOZE, U Pa3BMjaTU MNPM TOM aHAZIMTUYKO U KPUTUYKO MULL/bEHE;

- CTBaparbe HAaCTaBHMX CUTyaumja y Kojuma he yueHWLM pa3BujaTh eKCneprumMeHTaHE BELITUHE,
npasuaHo n 6esbenHo, no cebe n apyre, pykoBatu nabopatopujcknum npubopom, nocyhem m
CyncTaHuama;

- ocnocob/baBakbe yYeHMKa 3a u3Bohere jeHOCTaBHUX UCTPaXKUBatba;

- CTBaparbe cuTyalmja y Kojuma he yyeHUUM NprMernBaTY TEOPUJCKO 3HaHE U eKCNePUMEHTAIHO
WCKYCTBO 3a pellaBatbe TEOPUJCKUX U eKCepuMEHTaNIHUX Npobiema;

- CTBapakbe cuTayLmja y Kojuma he yyeHUUM NpUMerUBATU 3HaHbe XeMuje 3a Tymadetrbe nojasa u
NPOMEHA Y PeasiHOM OKPYHKetby;

- omoryhaBatbe yyeHMLMMa 4a KPOo3 jeAHOCTaBHa M3padvyHaBatba pasymejy KBaHTUTaTMBHM acheKT
XEMMUJCKUX MPOMEHA U HeroBy NPaKTUUYHY NPUMEHY.
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CAAPXAIN NMPOIrPAMA
HEMETAIU, OKCUAU HEMETANA U KUCENUHE (13)
OnepaTvBHM 3a8aum

YyeHuK Tpeba aa:
- 3Ha 0 3aCTYN/bEHOCTU HEMETANA Y NPUPOAM, Y ENEMEHTAPHOM BUAY U Y jeANHEHUMA;
- pasyme OCHOBHa GM3MYKa M XeMUjCKa CBOjCTBA Ba*KHWUjUX NpeAcTaBHWKA HemeTana (BOAOHMKA,
KMCEOHMKa, CyMMnopa, a3oTa U yI/beHUKa);
- NoBe3yje CTPYKTYpy aTOMa HemeTana ca HMXOBUM CBOjCTBMMA M NONOXKajem y MNepruogHom cuctemy
e1eMeHarTa;
- 3Ha Koja cBOjcTBa HemeTana ogpehyjy hUxoBy NPAKTUYHY NPUMEHY;
- 3Ha @ HEMETa/IN pearyjy ca KUCEOHUKOM U rpage OKCUAE;
- cacTaB/ba GOpMyie OKCUAA HEMeTaa NPUMEHOM 3Hatba O BaJIEHUM HEMETANa;
- 3Ha A3 OKCMAM HeEMETana, Koju pearyjy ca BOAOM, Ca hOM Fpaje KUCENNHE;
- IpUMebYje 3Hakbe Aa je BaneHua HeMeTaa UCTa y KUCeNNHKU 1 oaroBapajyhem okcuay;
- YMe Aa floKarke KucennHe nomohy MHAMKaTopa.

CapprKaju: (6+5+2)

3acTyn/beHocT HemeTana y Nnpupoam n kuxosa OCHOBHA GpU3NYKa CBOjCTBA.
BogoHUK, Hberosa cBojcTBa U NpMmeHa.

KnceoHuK, verosa cBojcTBa M NpumeHa.

Cymnop, verosa cBojcTea U npumeHa. Cymnop(IV)-okena, cymnop (VI)-okcua,
CYMMNOpPHA KNCennHa n npumeHa.

A30T, Herosa cBojcTBa U npumeHa. A3oT(V)-okcua, a3oTHa KMCeNHa M NPUMEHa.
AMOHM]aK, Herosa CBOjCTBa M NPUMEHa.

YI/beHUK, Herosa CBOjcTBa M NpumeHa. YrbeHuk(l1)-okena, YrveHuk(IV)-okeng,
yr/be€Ha KMCennHa U npmumeHa.

JAemMoHcTpayuoHu ornegu

Jobujartbe M UCNUTUBaHE CBOjCTaBa BOAOHMKA W KUceoHWKa. Lobujarwe cymnop(lV)-okcnaa, peakumja
HacTafor OKcuZa ca BOAOM U UCNUTUBAHE CBOjCTaBa HacTane KucennHe nomohy nakmyc-xapTuje.
JeMoHcTpaumnja NpaBWIHOT HauMHa pa3bnarkMBarba KOHLUEHTPOBaHE CymMrnopHe KucenuHe. [obujame
yribeHuK(IV)-okcnaa u ucnuTuBame HeroBux CBojcTaBa (He NoAprKaBa roperse, ryCTMHa y o4HOCY Ha Basayx).

Bexba I: Pusnuka csojcrsa HemeTana

McnuTtuBarbe GM3MYKMX CBOjcTaBa HemeTana (arperaTHO CTakbe, PacTBOP/bMBOCT Y BOAM WM HEMONAPHOM
pacTtBapauy).

Bexkb6a Il: Okcuamn HemeTana n HUXoBa cBojcTaBa. McnutuBakbe Kucenoctu

Jobujarbe cymnop(lV)-oKkenaa v ucnuTMBarbe HEroBor yTuLaja Ha buU/bHe NUrmeHTe.
[JloKkasmBatkbe KMCeNOCTU HEOPraHCKMX KMCennMHa nomohy nakmyc-xapTuje.

YnyTcTBO 3a peanusaumjy HacTaBHe Teme
Y okBUpy Teme NOTPebHO je Aa yYeHULM ca3Hajy Koju Cy Haj3acTyn/beHMjU HEMETANN Y HEXKMBO] U KMBO]

npupogun n Aa yode CIMYHOCTU U pa3inKe y 3aCTyrn/b€HOCTH. Ha OCHOBY 3HaHba CTe4YeHOor y cegmom paspeny o
CTPYKTYPHU aTOMa KOja YCNnoB/baBa PEAKTUBHOCT eniemeHaTa U Ha4unH Hbnxosor MehyCO6HOI' nose3nBarba
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(xemmjcKka Be3a), y4EHUUM 3aK/bydyjy Y KOM BUAOY CE HEMETanM Hanase y npupoau (y enemeHTapHOM BUAy
UKW Yy BUAY jeautberba).

JemoHcTpauyoHn ornean u nabopatopujcke Bexkbe omoryhaBajy yyeHuuMma ga yode $pu3MyKa CBOjCTBa
HemeTana (arperaTHO CTakbe, pPACTBOP/bMBOCT Y BOAM W HEMNoNApHMM pacTBapayuma). Mpuavkom
nocmatpara [AEeMOHCTPaALMOHUX orneaa 3a Aobujarbe BOAOHMKA M KMCEOHWMKA, YYEHMKe MUTakbMMma
yCmepaBaTu U NoacTULATU 3 YoUaBajy CBOjCTBA OBMX racoBa Ha OCHOBY HauMHa NPUKyM/barba (NpuKyn/barbe
M3Hag4 Boge YKasyje Ha Masy pacTBOp/bMBOCT y Boau). MNocmatpajyhn McnuTMBare CBOjCTaBa BOAOHMKA,
YYEHULM youaBajy HaYMHe KojuMa ce MaHUNyauLwe racoBUMa M yye 0 Mepama onpesa NPUINKOM PyKOBahba
3ana/bUBMM racoBuma.

YnosHajyhu Kpo3 ornege cBojcTBa KMCEOHWKA M HEMETAaA, yYeHUUM Tpeba Aa Hayde A3 je BaKHO XEMW|CKO
CBOjCTBO KUCEOHWKA rpahere okcnaa. [pyrum peunma, oHM GOpPMMPajy 3Harbe O TOME Aa je KMCEOHMK
Heonxo4aH peakTaHT y peakLuMjama caropeBatba. YNyTHO je anoTponcke mogubukaumje npeu NyT CNOMEHYTH
KOZ, KNCEOHMKA W1, KaCHUje, Kog, YI/beHUKa.

YueHnum Tpeba aa pasnunkyjy okcuae HemeTana Koju He pearyjy ca Bogom (Ha npumep, CO) of oHMX Koju ca
BOAOM rpaje KucesnuHe.

Kncenoct HeopraHCcKMX KuUCeNMHa y4YeHUUM f[oKasyjy nomohy uHamkaTopa. Mpu Tome, mory ynopeso
OO0Ka3MBaTM KMCENOCT HbMMa NO3HATUX KMCENMHA U3 CBAaKOAHEBHOT KMBOTA (CMpheTHa KMCennHa, IMMyHCKa
KucenuHa).lNMojam uHaMKatopa Tpeba yBecTM MpuM UCNUTMBAbY CBOjCTAaBa PAacTBOPA HACTANOr y peakuuju
nsmehy cymnop(lV)-okcmaa n Boae.

Ha cBakoM Yacy Ha KOMe ce 1M3y4aBajy OKCUAM U KUCEIMHE, YHEHUKE NOACTMLATH Aa Nuwwy Gopmyne okeuga u
KUCe/IMHA. Y3 TpMBMjanHE Ha3MBe OKCMAA M HA3UBE KUCENWHA, AAaTU U HUXOBE HAa3MBE MO aHjOHCKOj
HOMEHKNATYpMU.

Beoma je BaXHO [a ce Ha NPMMEepPMMa yKaXe Ha NpaKTUYaH 3Ha4vyaj n3yvyaBaHUX KMCEIMHA Y CBAKOAHEBHOM
KMBOTY.

Y npBoj Bex6u (McnuTMBare GM3UYKMX CBOjCTaBa HEMETasa), 3aBUCHO OJ, ONPEM/bEHOCTU LLKOJE, MOTY ce
nopeg, cymnopa, UCIMTUBATU U CBOjCTBA APYrMX HemeTana.

METAJ/IU, OKCUOU METANA U XUOPOKCUOMU (BA3E) (8)
OnepaTtuBHMU 3a4auUu

YueHuK Tpeba aa:
- 3HA 0 3aCTYN/bEHOCTM MeTasna y NPUPOLM, Y EIEMEHTAPHOM BUAY U Y jeanHbebUMa;
- pa3yme OCHOBHa ¢pU3NYKa CBOjCTBA METaNa;
- NoBe3yje CTPYKTYpy aToma MeTasa ca hUXOBUM CBOJCTBMMA W NoaoXKajem y NepnogHom cuctemy
efemeHarTa;
- pas3InKyje CBOjCTBA XEMMCKM M3PASUTUX METANA 04, TEXHUUYKMN BaXKHUX METANa;
- 3Ha CBOjCTBA MeTasa Koja oapehyjy FMXoBY NPaKTUYHY NPUMEHY;
- 3HA 43 MeTann y peakumju ca KUCEOHUKOM rpasie OKCUAe MeTana;
- cacTas/ba popmysie oKCUAA MeTana NPUMMEHOM 3Hatba O BaJIEHUM METANA;
- 3Ha [la OKCUAM MeTasa, Koju pearyjy ca BOAOM, Ca HOM rpage xuapokcuge (6ase);
- 3Ha A4a je BasieHL,a MeTana UCTa y XngpoKeuay v ogrosapajyhem okcugy;
- 3Ha 43 je XA POKCUAHA rpyna jeaHOBaNEHTHa;
- cacTas/ba popmysie XMOPOKCUAA HA OCHOBY BaJiEHLLe MeTana;
- yme fa nomohy MHAMKaTOpa A0KaxKe 6a3Ha CBOjCTBa pacTBOPa XMAPOKCUAS;
- 3HA 43 Y peaKkumju HEKMX MeTana ca KMCeAnHama HacTaje BOAOHMK;
- 3Ha A3 Cy MeTanu NOAJI0XKHU KOPO3MjM M NOCTYMNKe 3aTUTE 04 KOPO3Uje;
- 3Ha 43 ce fierMparse BpLWK y uusby Aobujarba maTepujana ca CBOjCTBMMA NOrOAHUM 3a
oapeheHy HameHy.

Cagpxaju: (4+3+1)

3acTyn/beHoCT MeTana y Npupoan 1 uxosa 0CHoBHa GM3NYKa CBOjCTBA.
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Kanunjym. Kanuujym-okcma 1 Kanumjym-xmapokcma, CBojcTea U NpMMeHa.

IsBoxxhe, anymmnHmjym, 6akap — cBOjcTBa Ha KOjMMA Ce 3aCHMBA NPMMEHA OBUX MeTana.
Koposuja meTana. MBoxkhe(lll)-okcna, anymuHujym-okeung,. flerype Koje ce Hajuewhe
npumemsyjy (6poH3a, MECUHT, YeNUK, AYPaNYMUHUJYM, CUTYMUHK).

JAemMoHcTpauuoHu orneagu

Peakuuja metana apyre rpyne MNepuMoaHor cuctema efnemeHarta ca BoAOM. Peakumja okcuaa meTana gpyre
rpyne ca BOAOM M UCMUTMBAbE CBOjCTaBa HACTaNor pacTBopa nomohy akmyc-xapTuje. McnuTusarbe Koposuje
reoxha y pasiMunTum ycaosmma.

Bexb6a lll: Pusnuka ceojcrea mertana. Peakuuja metana ca KucenmHama

McnuTrBarbe NPOBOA/bUMBOCTY TOMJIOTE U €1EKTPULMUTETA, KA0 M MAarHETUYHOCTM HEKMX MeTana.
Ynopehusawe TBpgohe u ryctuHe reoxkha, anymmHujyma un 6akpa.
PeaKuuja paszbnaxkeHe CymnopHe KUCE/IMHE Ca MarHe3njyMmom 1 reoxkhem.

YNyTCcTBO 3a peanunsauujy HacTaBHe Teme

Ob6paay cagp:kaja oBe Teme 3ano4YeTn pasmaTparbem 3acTyn/beHOCTU MeTana y Npupoan 1 NnoBe3nBaktbem ca
3acTtynsbeHowhy HemeTana. Takohe, noTpebHO je MoACTULATU YYEHWKE [a MNOBe3yjy BUAOBE HaNarKeha
MeTanay npupoau (y enemeHTapHOM BUAY UK Y BUAY jeanHberba) ca

CTPYKTYPOM aTOMa, O4HOCHO peakTusHowhy meTtana.

dusnyka ceojctBa MeTana ce obpahyjy y nperneay. Xemujcka cBOjcTBa TUMMUYHMUX MeTana M3y4yaBajy ce Ha
npumepy Kaauujyma. AKo LIKOMA HeMa Kanauujym, Aobujarbe oKcuZa U XMAPOKCUMAA MOXKE ce MoKas3aTu Ha
npUMepy MarHesujyma, y3 yKasuBarbe Ha C/MYHOCT (M pas/ivKe) Y XeMUjCKMM CBOjCTBMMa MarHesujyma u
Kanuujyma. Mopeg Tora, BaXKHO je NMoACETUTU YYEHMKE Ha rpaamBo cegMor paspena M noactuuati Ux 4a
noBsesyjy nonoxaj metanay rpynu un nepuoam NepruogHor cuctema efieMmeHaTa ca heroBom peaktusHouwhy.

Y okeBupy Tpehe Bexbe ydyeHUMUM UCMUTYjy OCHOBHa (PU3MYKA CBOjCTBA MeTana (arperatHo cTarbe, 60ja,
NpoOBOA/bUBOCT E€/IEKTPUYHE CTPYje M TOMn/oTe, MarHeTM4yHocT). Takohe, MCNWTyjy noHawake meTana ca
pa3bnaxKeHoM CYMNOPHOM KMCEIMHOM W MPOLLMPYjYy CBOje 3Hake TMME [a je BaXHO CBOjCTBO KMUCE/IMHA
peaKunja ca MeTannuma.

Ha ocHoBy ornega yyeHWUM yo4yaBajy Aa 3ajeqHMYKa CBOjCTBA MeTasia HUCY NoheAHaKo M3pakeHa Kog CBUX
meTana. OHu Tpeba ga Hayye [a je KUCEeOHMK HEOMXOAaH peaKTaHT 3a peakuuje oKcuaaumje meTtana, Kao LWTo
cy phatbe M caropeBarbe, U Aa ynopehyjy Texrby PasnMunTUX MeTana Aa noajexky TOM TUMy peakumje.
JeMoHCTpaunmoHMm ornegom nokasatu aa 6p3vHa Koposuje 3aBuUcK o4 ycsioBa (nod BOAOM, Ha A0AMPHO]
NoBpLINHM BOAE W Basdyxa, Y Basayxy). Takohe, noTpebHO je yKasaTh Ha TO Aa OKCUAM HEKUX meTana ca
BOAOM rpajle XMAPOKCHAE, a HEKN He pearyjy ca Bogom (reoxkhe(lll)-okena n anymmnHujym-okena). Jobujarbe
XMOPOKCMAA OBUX METaNa y peakumjm namehy hUXoBUX COMM U XNAPOKCMAA e/lemeHaTa NpBe rpyne mMmoxe ce
OEMOHCTPUPATU KacHMje y OKBMpPY HacaTBHe Teme: Conu.

CONN (5)
OnepaTtuBHM 3a4auM

YyeHuK Tpeba aa:
- YCBOjM 3HaHa O NOjMy CONK;
- cacTaB/ba popmyne COM HAa OCHOBY BaslEHLLE METasla U BafieHLE KUCENIMHCKOT OCTaTKa;
- cacTaB/ba popmyne COM HAa OCHOBY HA3MBa COIM U OBPHYTO;
- 3HA Al COIM MOTY HACTaTK Y XEMMUjCKUM peaKkLunjaMa: KucenmHe n 6ase, metana u KUcenmHe,
Kucenor okcmuaa v b6ase;
- yoyaBa mehycobHy NoBe3aHOCT OKCUAA, KUCENMHA, XMAPOKCUAA U COMK;
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- npeasuha NnponsBoae peakumja y Kojuma y4ecTByjy XEMUjCKU eNleMEHTU U jeAnberba Koja cy
npeacTasHMum ogpeheHnx Knaca HeopPraHCKUX jeantbera;

- 3Ha 0 3aCTyN/bEHOCTN HATPUjyM-XJIopnaa U Kanumjym-kapboHata y npupoau;

- 3Ha 0 3HAYajy Y MPUMEHU BAXKHUX CONN.

Cagpxaju: (3+1+1)

Conun. ®opmyne n Hasmeu conun. lobnjarse conum.

dur3myKa CBOjCTBA CONM (arperaTHo CTakbe, PacTBOP/bMBOCT). XeMujcKe peaKkuuje conu (peakuuje ca
KucenvMHama, 6asama u connma).

MpumeHa conw.

AeMoHcTpaumoHu orneamu

PeaKumja HeyTpam3aumje Xx10pOBOAOHMYHE KUCENHE N PAacTBOPA HAaTPUjyM-XMOPOKCMAA.

Peakuuja nsmehy metana u Knucenmte.

Xemujcke peakuuje conun: nusmehy Kanuujym-kapboHaTa 1 XIOpOBOAOHUYHE KUcennHe, pacteopa reoxxhe(lll)-
XNopuaa U HaTPUjyM-XMAPOKCKAA, pacTBopa cpebpo-HMTpaTa U HaTpUjyM-xnopuaa.

Bexkb6a IV: flobujarbe conu n yrephuBarbe pacTBOp/bMBOCTU CONMU

Mpunpemarse pactsopa on108o(ll)-HuTpaTa, Kaanjym-joamaa, Hatpujym-cyndarta u bapujym-xnopuaa.
[obujarbe onoso(ll)-joanaa n bapmnjym-cyndara.
[oKasnsare yr/ibeHuK(IV)-okcnaa u HacTajarbe Kanuujym-kapboHara.

YnyTCcTBO 3a peannsauujy HactTaBHe Teme

HacTaBHMK nnaHMpa HacTaBHe cUTyaumje y Kojuma yuyeHUum Bexkbajy cactas/batbe GopmMyna CoMM KUCEUHA
Koje cy obpaheHe y Temu HemeTanu, oKkcvAM HemeTana UM KucesvHe. Ha npumepy npunpemarsa
¢dusmnonowkor pacreopa, Temy Conn nosesatm ca TeMOM XOMOreHe CMmelle — pPacTBOPU OZHOCHO ca
KBAHTUTAaTMBHMM CacTaBOM pPacTBOpa, WTO je obpahueBaHo y ceamom paspesy. YueHuum Tpeba ga 3Hajy
CBOjCTBa, NpMMeHY U aobujarbe Kyxurbcke conn. Kopenauwmja ca HactaBom reorpaduje mMoxKe ce oCTBapuTh
YKasnBatbeM Ha YyCNOB/bEHOCT 06/MKa KpedrbayKor pesbeda CBOjCTBMMA Kanumjym-KapboHaTa M Kanumjym-
xumaporeHboHata. MNoBe3nBatbe Ca CBAKOAHEBHUM MBOTOM MOXKE Ce OCTBapWUTU yKasMBarbem Ha TBpaohy
BOAE, CacTaB MUHEPANHUX BOAA, AEMUHEPAAN3aUMjy BOoAE UTA,

Y OKBUPY OBe TeMe, Y4EHMLMMA CE MOXKe MOKA3aTu KaKo Ce M3 COIM MOry A06UTM XMAPOKCUAN MEeTana umjm
oKCMOM He pearyjy ca Bogom. Takohe, yyeHUUM NPOLWIMPYjy 3HAE O KMCEAMHAMa jow jeAHVMM HUXOBUM
CBOjCTBOM Ja pearyjy ca Co/Mma yr/beHe KMcennHe y3 u3aBajarbe yribeHuK(IV)-okemaa.

Ha Kpajy obpage teme Kpo3 pasnunuute npumepe (obyxsatajyhu n oHe obpaheHe y npBoj u Apyroj Temmu)
yKa3aTu Ha mefycobHy NoBe3aHOCT Kaaca HEOPraHCKMX jeaAntberba M TaKO CUCTEMATM30BATU YCBOjeHa 3Hakba
0 CBOjCTBMMa OKCUAA, KUCENIMHA, XMAPOKCUAA U CON.

ENEKTPO/IMTUYKA ANCOUMIALUMIA KUCENNMHA, XUAPOKCUAA U COJIU (3)

OnepaTtuBHM 3apauUu

YyeHuK Tpeba ga:
- pasyme Kako nog, yTuuajem nosaapHMX MoJsiekyia BoAe ANCOCYjY KUCeNNHE, XUOPOKCUOMN U CONN;
- 3Ha [1a KNCeIMHEe Y BOAM Aajy Kao No3nuTuBHe joHe H' joHe;
- 3Ha 4a y BOAEHMM pacTBopMma 6asa nocroje XxMapoKcuaHu joun, OH’;

- pasyme [a je peakuuja HeyTpanusaumje peakumja namehy H n OH joHa;

- pasyme Aa ce [AOKasuMBarbe KMceno-6asHMX CBOjcTaBa pacTBopa nomohy MHAMKATOpa 3acHMBA Ha
noctojarby oapeheHux joHa y pacTeopy;

- No3Haje pH-ckany u Ha ocHoBy pH -BpeHOCTM pa3BpCcTaBa pacTBope y Kucesne, basHe U HeyTpasHe.
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- pasyme mehycobHy NoBe3aHOCT OKCMAA, KUCEANHA, XMAPOKCUAA U CON.
Capgpxaju: (2+1+0)

EneKkTponntTMuKa ancounjaumja KUCeNMHa, XMAPOKCUAA U CONN.
Mepa Kucenoctu pacrtsopa — pH -ckana.

JAemMoHcTpauuoHu orneagu

EnekTponpoBoa/bMBOCT AECTUIOBaHe BOAE, X/I0OPOBOAOHNYHE KMCeMHe, PacTBOpa HaTPMjyM-XMApPOoKcUaa U
pacTBopa HaTPUjym-xa10puraa.
[okasnBatbe 6a3HMX CBOjCTaBa BOAEHOr pacTBOpPa aMOHMjaKa.

YNyTCcTBO 3a peanusauujy HacTaBHe Teme

LUun/b pasmaTpatba cagpikaja y OKBMpPY OBe Teme je yonwiTaBakbe M cUcTeMaTM3aumja 3Hatba O KUCeMHama,
Xxngpokcuanma u conmma. Mojam KucennHa, Xxmapokcuaa u conum geduHue ce Ha OcHoBy ApeHujycose
Teopuje eNekTPoOAUTUUYKe aucouujaumje. Mpumepuma gucoumjauvje KUCEAMHA M XMAPOKCMAA Yy BoAM
0BYXBaTUTU U OHE KUCENIMHE U XMAPOKCUAE KOjU HUCY 0bpahmnBaHN y OKBMPY NpBe [ABe TEME, Kao WTO Cy, Ha
npumep, X10POBOAOHMYHA KUCENIMHA U HATPUjyM-XNAPOKCUA,

YyeHuKe uMHPopmucaTm O pH-CKanM Kao HauMHy 3a WUCKa3MBakbe KUCENOCTUM pacTBoOpa M WAYCTPOBaTU
npumMepuma W3 CBAKOAHEBHOr XWBOTa (CpeAcTBa 3a OAprKaBakbe XWUIMjeHe, KO3MeTWUYKM npenapatw,
npexpambeHn NpousBoAM, Te/NeCHe Te4yHOCTM). YueHuum npouewyjy pH-BpeaHocT nomohy yHuBep3asiHe
MHOMKATOPCKe XapTuje.

Ha yacy ytBphMBara NOCBETUTM NaXKkby cacTaB/batby dopmyna M m3Bohery Ha3MBa KUCEUX COMM, Ha
npumep, HaTpUjym-xugporeHKapboHaTa 1 HaTpUjym-xmaporeHcyndara.

YBOA Y OPTAHCKY XEMWJY (2)
OnepaTtuBHM 3a4auu

YueHuK Tpeba aa:
- 3Ha 4a Cy jeAuberba YI/beHWKA, U3y3eB OKCUAA, YI/bEHE KUCEAMHE U HeHMX Coau (KapboHaTa u
XnaporeHKapboHaTa) opraHcKa jeautbemsa;
- 3Ha [a Cy YI/bEHNKOBM aTOMM Y MONIEKY/IMMA OPraHCKUX jeautberba YeTBOPOBANEHTHMU;
- pasyme ga ce yr/beHMKOBM aToMun mory mefycobHo noBesnBaTh y OTBOPEHE W 3aTBOPEHE HU30BE
(npcTeHoBe), na Be3a n3mehy aToma yr/beHMKa MoXKe BUTK jeAHOCTPYKA, ABOCTPYKA M TPOCTpPYKa, Te
[a je TO y3pOoK MHOro6pOjHOCTM OPraHCKMX jeantberba;
- pasyme Aa YI/bEHWKOBM aTOMMU Yy MONEKY/IMMA OPraHCKUX jegurberba Mory 6UTM nosesaHu U ca
aToOMMMa APYrux enemeHara jeAHOCTPYKOM, ABOCTPYKOM UAU TPOCTPYKOM BE3OM.

Capgpraju: (1+1+0)

CBojcTBa aTOMa Yyr/beHMKa. MHOrobpojHOCT OpraHCKuX jeaurbera. OnwTa CBOjCTBA OPraHCKUX jefuibersa,
pas/siMKe y O4HOCY Ha HEOPraHCKa jeaumberba.

JemoHcTpaumMoHu orneam

YnopehuBare cBOjcTaBa OPraHCKMX U HEOPraHCKMX jeaAnmberba:

- pacTBOP/bMBOCT Y BOAM (HaTpUjym-xnopua, CKpob, 6eH3UH, yibe);
- MOHalLaHe NPU 3arpesamy (HaTPUjym-xnopua un ckpob).

JoKasuBarbe yr/beHMKa y OpraHCKMM CyncTaHuama.

YNyTcTBO 3a peanusauumjy HacTaBHe Teme
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Y OKBMpY 0OBe TemMe, yYeHULM youaBajy pa3/IMKe Yy CBOjCTBMMA OPraHCKMX M HEOPraHCKUX jeaurbersa.
dopmupajy 3Hatbe 0 TOMe Aa y CacTaB CBMX OPraHCKMX jeautberba ynasu Yr/beHWK U nosesyjy moryhHocT
rpaherba BennKor 6poja OpraHCcKMX jeaAnberba ca CTPYKTYPOM YI/bEHUKOBOT aTOMa.

Yr/bOBOAOHULUMU (12)
OnepaTuBHM 3agaum

YueHuK Tpeba pa:
- pas/inKyje anKkaHe, aJikeHe U aJIKMHE HA OCHOBY MOJIEKY/ICKE U CTPYKTYpHe GOopmyne M Ha OCHOBY
Ha3uBa;
- pasyme CTPYKTYPHY U30MepUjy;
- 3Ha PU3MYKa CBOjCTBA YI/bOBOAOHMUKA (PacTBOP/bMBOCT, arperaTHO CTakbe Ha COBHOj TemnepaTypu);
- 3Ha A3 YI/bOBOAOHUUM NOANIENKY PeaKLmMju caropeBarba y Kojoj ce ocniobaha TonnoTa;
- pasyme pas/fiMKe Y CTPYKTYPU U PeaKkTUBHOCTU 3acuheHnX 1 He3acnheHUX yr/boBOLOHMKA, O4HOCHO
[a OBOCTPyKa Be3a y MOJIEKY/IMMa ajlkeHa M TPOCTPYKa Be3a Yy MOJIEKY/IMMA aJIKMHA YyC/N0B/baBa
HMXOBA XeEMMWjCKa CBOjCTBA;
- pa3yme OCHOBHE XeMMUjCKe peaKLmje akaHa (CyncTutyumja), alkeHa u ankuHa (aguumja);
- 3Ha Aa cy rMaBHM NPUPOSHU U3BOPM YI/bOBOAOHMKA HadTa U 3eMHMU rac;
- 3Ha Ba)XHWje gepueate HadTe (6eH3WH, NeTponeym, AM3en yibe, y/be 3a NogMasnsarbe U achant) u
[a Cy TO CMelLle jeAntberba CANYHUX GU3UYKMX U XEMUMjCKUX CBOjCTaBa.

Cagpxaju: (7+4+1)

EnemeHTapHu cactas, nogena n GMsnyKa CBOjCTBa Yr/bOBOAOHMKA.

3acuheHun yr/iboBogOHUUM (anKaHK) 1 HesacuheHU yr/boBOAOHUUM (aIKEHWN U aNKUHK).
XemujcKa cBOjcTBa YI/bOBOAOHMKA (caropeBakbe, CyncTutyumja, aguumja). ApomatuyHm
Yr/bOBOAOHMLUN. BeH3eH.

HadTa 1 3eMHU rac — U3BOPU YI/bEHUKOBUX jeiNberba U eHepruje.

Monumepwu.

AdemoHcTpaumnoHu ornegm

McnuTuBarbe pacTBOP/bMBOCTM M CaropeBakbe H-XeKcaHa (MeanuMHCKN BeH3MH).
PasnukoBarbe 3acuheHux w©  HesacMheHWMX aAUMKAMYHMX YI/bOBOAOHMKA (peaKkuuja ca  Kaanjym-
nepmaHraHaTom).

Bex6a V: CacTaB/batbe mogena MONEKYNa YI/bOBOAOHMKA
CacTas/barbe MoJena MOEeKYNa, NUCakbe CTPYKTYPHMX GOpMyna 1 AaBakbe Ha3uBa Yr/bOBOAOHMLMMA.
YnyTcTBO 3a peannsauujy HactTaBHe Teme

Yyere 0 yr/bOBOLOHMLMMA 3aM0YeTH UCTULLAHEM HUXOBOT 3HaYaja U NpakTMYHe npumeHe. Ja 6u yyeHuum
0B/IaZla/IM MUCakbeM CTPYKTYPHUX WM PaLMOHANHUX CTPYKTYPHUX dopmyna, omoryhutn um ga npeTxomHo
cacTaB/bajy M MOCMATPajy Mofesne MOJIEKYNa Yr/bOBOLOHUKA. MMeHOBare Yr/bOBOAOHMKA MOKA3aTh Ha
HEKO/IMKO jeAHOCTAaBHUX Npumepa, yK/bydyjyhu n umeHoBare Msomepa. MNojam nsomepa nosesaTu ca paHuje
MCTaKHYTOM 4MtbeHMLOM fda ce ogpeheH 6poj yr/beHMKOBMX aToma MehycobHO MoOXKe NoBe3MBaTM Ha
pasnMumTe HauMUHe.

PasnunKe y peakTMBHOCTM asikaHa, aJlIkeHa W asikMHa 06jaCHUTM HA OCHOBY Pas/iMKe y CTPYKTYPU MONEKyNa
0BUX jeaurberba. XeMujcKa cBojcTBa 3acuheHux u HesacuheHMx yr/bOBOAOHMKa Tpeba 06pagnTv ynopeao,
wTto omoryhaBa carnegasatbe HUX0BE CIMYHOCTU (CaropeBatrbe) U PasIMYMTOCTM (CyncTMTyUMja, aguumja).

O/ XEMMjCKUX CBOjCTaBa yr/bOBOAOHMKA HaBECTU OHa Koja omoryhaBajy NpakTUUYHY NPUMEHY YI/bOBOAOHMKA:
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- caropeBakbe — ynoTpeba yr/boBOAOHMKA Kao U3BOpPa eHepruje (3eMHU 1 paduHepujcku rac, 6eH3nH, amsen
ropuBo, MasyT);

- peakumje cynctutyumje n aguumnje — o4 yr/bOBOAOHMKA Ce MOXKE A0OUTM MHOLWTBO jegutberba pasnmunTte
NpakTUYHE HaMeHe Koja, nMopes aToMa YI/beHWKa U BOAOHUKA, cagpiKe M aToMe APYyrux esemeHaTta (Ha
npumep, NPou3BoAHa NIACTUYHMX Maca, TedaoHa, peoHa, 60ja, MHCEKTUUMAA...).

ApoMaTUYHe Yr/bOBOAOHUKE 06paanTM Ha MHGOPMATUBHOM HMBOY, YKa3yjyhu Ha unxosy cnaby peakTMBHOCT
N TOKCUYHOCT.

Yuehn o gepmBaTMma HadTe, Ba*KHO je Aa ydYeHMUM yodye ga cy npoussBoam ¢paKuuoHe pectunaumje
(koHaeH3aunje) n Aasbe cMmelle Yyr/bOBOAOHUKA.

Peakuujy nonumepmusalmje NpeacTaBUTU Kao peaklmjy Y KOjoj ce oA, peakTaHaTa, ogpeheHux ceojctasa (Ha
npuMep, racoBUTO arperaTtHo cTare), A0bujajy cyncTaHue ca HOBMM CBOjCTBMMA (YBPCTO arperatHoO CTakbe).
Harnacutu npakTMyHY NpUMeHy pasiMynTnX noammepa.

OPTAHCKA JEAUHEHA CA KWCEOHMKOM (9)
OnepaTvBHM 3a8auM

YueHuK Tpeba aa:
- pasyme Aa je pyHKUMOHAHA rpyna Ae0 MOJIEKyNa Koju ycioB/baBa GU3MUKA M XEMUjCKa CBOjCTBa
jeanmetsa;
- 3Ha PYHKLMOHA/HY Tpyny a/IkoxXoJia M KaKo ce aNlkoXxon UMEHY]Y;
- pa3yme KaKo XnapoKcusHa rpyna ogpehyje dmnsmnyka u xemmnjcka cBOjCTBa asIKOX0a;
- 3Ha 0 fobujatby eTaHO/1a a/IKOXONHUM BpeHeM;
- pa3yme OCHOBHa PpU3MYKa U XEMUjCKA CBOjCTBA €TaHO/3a;
- 3HA O MPAKTMYHOj MPUMEHM a/IKOXoNa (MeTaHoNa, eTaHo/1a, IIMKOMA U TNLEpPOoNa);
- 3HAa O WTETHOM AejCTBY eTaHO/1a Ha /byACKM OpraHn3am (asIkoxosiM3am), M 0 TOKCUYHOCTM METaHoa;
- 3Ha GYHKUMOHAHY Tpyny KapObOHUAHUX jeantberba;
- 3Ha Aa OKCMAaUMjOM NMPUMAPHMX aNKOX01a HaCTajy angexuam, a CeKyH4APHMX aslKoX01a KETOHW;
- 3Ha O NPAKTUYHOj NPUMEHM KapbOoHUNHUX jeautberba (MeTaHana U NponaHoHa);
- 3HA GYHKLMOHANHY rpyny KapbOKCUAHMX KUCEIMHA M KaKO ce KapbOoKCUAHE KUCEIMHE NMEHY]Y;
- pa3yme Kako KapboKcuaHa rpyna ogpehyje dpmsmyka n xemmjcka cBojctBa KapbOKCUAHUX KMCENNHA;
- 3Ha 3 OKCMAaLMjOM eTaHO/1a MOXKe HacTaTu eTaHCKa KUCeNUHa;
- 3Ha O NPAKTUYHOj MPUMEHU KapBOKCUHUX KUCENUHA;
- 3Ha Koje ce KapboKCuIHe KUCEIMHE Ha3MBajy MacHE KUCENTNHE;
- 3Ha 43 y peaKkuMju ankoxosa U KapboKCUHUX KUCeNIMHA HacTajy ecTpy M Kako Ce HacTann ecTpu
VMEHY]yY;
- pasyme ¢M3MUKa CBOjCTBA ecTapa.

Cappxaju: (5+3+1)

Ankoxonu.

KapboKkcunHe KucenmHe. MacHe KucenumHe.

Ectpw.

JemoHcTpaumMoHu orneam

Jobunjarbe ankoxona alKOXO/NHUM BPeHEM.
[JokasumBarbe KMCeNoCcT KapboKCUIHUX KUCeNnHa.

NabopaTtopujcko gobujarbe M UCNUTUBAHE CBOjCTaBa eTUAeTaHOaTa.

Bexxba VI: dU3nuKa 1 XemMM1jCKa CBOjCTBA OPraHCKUX jeaAutbeHba ca KNCEOHMKOM
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McnnTuBarbe pacTBOP/bMBOCTM asIKOX0a U KapBOKCUNHUX KUCEANHA Ca Pa3iMuMTUM Bpojem aToMa Yr/beHWKa
y MOAeKyny.
PeaKkuuja eTaHCKe U IMMYHCKe KMUCEe/IMHE Ca HAaTPUjyM-XngporeHKapboHaTom.

YnyTcTBO 3a peannsauujy HactTaBHe Teme

YueHnuM yoyaBajy Aa Cy CBOjCTBA OPraHCKMX jeAutberba ca UCTUM Bpojem yr/beHMKOBUX aTOMa PasiMiuunTa, y
3aBMCHOCTU o4, dyHKUMOHANHe rpyne. Takohe, yue MMeHOBarEe OPraHCKUX jeguiberba Nnpema GyHKUMOHANHO]
rpynu Kojy cagpye u nosesyjy ogpeheHy GyHKUMOHaANHY rpyny y MOJEKYAy Ca CBOjCTBUMA jeAutberba. Y3
Hasuee jeaunmberba npema IUPAC HOMeHKnaTypu HaBecTU U TpUBWjasiHE Ha3MBe NPeACTaBHMKA OPraHCKMX
jeAntberba ca KNCEOHWKOM.

KapboHunHa jeaurbersa ynyTHO je obpaguTv Kao OKCUZauMoHe npoussoge oarosapajyhux ankoxona, y3
yKa3uBare Ha NPaKTUYHM 3Hayaj meTaHana (popmanmaexmza) m nponaHoHa (aueTtoHa). Mopes npumeHe y
CBAaKOAHEBHOM KMBOTY, NOTPEOHO je HarfacuTU BAXKHOCT OPraHCKUX jefurberba Ca KUCEOHWKOM Kao
WUHAOYCTPUJCKMX CUMPOBMHA. YyeHMuMma Tpeba yKa3aTM Ha WTETHO GM3MO/OWKO AenoBakbe askoxosa U
npobsiem ankoxonnsma. Y Kopenauuju ca HactaBom 6uonoruje, y4eHULM MOry CaMOCTasIHO, U3 Pas/IMYUTUX
n3BOpa, Aa NPUKYN/bajy MHGopmaumje 0 yTULajy aIkoxoaa Ha opraHusam.

Tokom obpajse HACTaBHUX CafpiKaja O KapOOKCUAHMM KUCENMHAMa, YYEHUUM YOUABAjy CIMMHOCTM U PasInKe
Yy CBOjCTBMMA HEOPTraHCKUX M OPraHCKUX KUCeNNHaA.

BUONIOLLKHN BAXXHA OPITAHCKA JEQUHEHA (12)
OnepaTtuBHM 3a4auUm

YyeHuk Tpeba aa:
- 3Ha WTa CYy MacTh 1 y/ba U HbMXxoBa GU3MYKa CBOjCTBA;
- npeno3Haje popmyne TPMALMATAMLLEPONA KAO FTaBHMUX CAcTOjaka MacTu U Yiba;
- pasyme OCHOBHa XeMMUjCKa CBOjCTaBa MacTu U y/ba (peakuuje xuaporeHunsaumje U canoHndpuKkaumje);
- 3Ha Ja ce AeTepLeHTU MO XEMMjCKOM CacCTaBy M CBOjCTBMMA pPa3/IMKYjy OA4 CanyHa, aiu aa je
NPUHLMN YKNakakba Heunctoha mcty;
- 3Ha 0 3HAYajy W Y1031 MACTU U y/ba Y XKMBUM Brhuma;
- 3Ha WTa CY YI/bEHU XMAPATU U O HUXOBOM 3HAYajy U Y1031 Y XKUBUM bBuhunma;
- pa3yme ¢M3MYKa CBOjCTBA YI/bEHMX XM APaTa;
- Pas/IvKyje Npema C/0XEeHOCTU MoHOCaxapuae, AMcaxapuae 1 noancaxapuae v 3Ha ga Xmapoansom
Ancaxapuaa u noTnyHOM XMAPOM30M NoJsincaxapmaa HacTajy MoHocaxapuam;
- pasnuKyje caxaposy o4 UHBepTHOr wehepa;
- pasyme Aa cy pa3nymTa cBojcTBa U 6Monowka GpyHKUMja cKpoba u uenynose nocnegmua pasnvkay
HMXOBOj XEMMUjCKOj CTPYKTYPMU;
- 3Ha 0 NPAKTUUYHOj NPUMEHU YITbEHMX XMApaTa (Ha Nnpumep, Aa ce XxapTuja NpaBu oA Lienynose; aa je
namyk, No XeMMjCKOM cacTaBy, Lienynosa);
- 3Ha A4a MOJIEKY/IM aMUHOKMCENINHA CagpKe KapboKCUAHY M aMUHO Fpyny;
- 3Ha ga Cy NpOoTeEUHU NPUPOLAHU NOIMMeEPU NPOTENHCKUX aMUHOKUCE/INHA,
- 3Ha Za Ce eceHUMjaiHe aMUHOKUCE/IMHE MOPajy YHOCUTU XPaHOM;
- 3Ha 0 3HAYajy W Y1031 NPOTENHA Y KUBUM BUhUMa;
- HABOAM *KMBOTHE HAMMUPHULLEe BoraTe MacTMMa M Y/bUMa, YI/bEHUM XMAPaTUMaA U NPOTENHUMS;
- 3Ha Ja Ce HeKM BUTAMMHU PacTBapajy y BOAM, @ HEKM Y MACTMMA, LUTO je YCNIOB/bEHO HMXOBOM
XEMMUjCKOM CTPYKTYPOM;
- 3Ha 0 3HA4ajy W Y1031 BUTAMUHA Y JbYACKOM OpraHu3my.

Capgprkaju: (7+4+1)

MacTtu n yrba.
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Yr/beHU XngpaTn y nperneay: MoHocaxapuam (raykosa u ¢pykTosa), gucaxapmam (caxaposa), nonamcaxapugm
(ckpob n uenynosa).

AmunHokucenuHe. NMpoTtenHu.

ButamuHm.

JAemMoHcTpauuoHu orneagu
CanoHundmMKaumja mactm — canyHu.
Bexb6a VII: Macth n ymwa

NcnuTtnsare pacTBOP/bUBOCT MACTU U Y/ba U YI/bEHUX XMapaTta y BOAMU.
JokasuBate ckpoba.
JeHaTtypaumja npotemHa.

YNyTcTBO 3a peanusauujy HacTaBHe Teme

Y oKkBupy Teme He Tpeba MHCUCTMPATM Ha NUCaky CTPYKTYpHUX dopmyna Tpuaumaramuepona, seh Ha
NO3HaBakby CBOjCTaBa OBMX jeAntbeHba U HBUXOBMX cMmelwa. HeonxogHo je ga ydyeHuMumM 3Hajy O CBOjCTBMMA,
OMONOWKOM M TEXHUYKOM 3HauYajy MAcTU U y/ba, Ka0 U O NPUMEHN OBUX jeAurberba Kao CMPOBMHA WM
noaynpou3BoAa y 4a/b0j XEMMUjCKOj npepaam, Ha npumep, Aobujarbe maprapyMHa U3 y/ba M NPOU3BOAHA
canyHa. EHepreTcKa ynora MacTu U y/ba y XXnsmMm 6uhuma n lbnxoB 3Hayaj 3a NPaBUIHY UCXPaHY, Kao 1 3HaYaj
He3acMheHMX MaCHMX KMCeNIMHA 33 UCXPaHY, Mory aa ce obpase Kpo3 CaMoCTa/iHE PaLoBe YYEHMKA.

Y Kopenaumju ca HacTaBom 6MoI0TMje yYeHM UM yye Aa FyKOo3a, KAao OCHOBHM M3BOP eHepruje 3a xuea buha,
HacTaje npouecom ¢oTocuHTese. [oTpebHO je ydyeHUUMMa XEMUjCKOM jeHAaYMHOM MPUKas3aTM npouec
doTocuHTe3e, aa 6u carnegann aa oA jeAHOCTaBHUX HEOPraHCKUX MOJieKyna, yribeHuk(IV)-okenaa v Boge,
nog oapeheHMm ycnoBMMa, HacCTajy CAOXMEHW MOJEKY/IM OpraHcKor jegumberba (rnykose). pahemnse
nonncaxapuga tpeba npeacTtaBUTM Kao HauyMH fa ce eHepruja cknaguwTun. Tpeba yKasaTv Ha rpaguBHY U
3aWTUTHY ynory uenynose y busbKama.

MoTpebHo je uctahm ga cy ckpob M uenynosa NPUPOAHU NOJIMMEPU M3rpaheHn pPasINYnTUM Be3uBakbem
WUCTUX MOHOCaxapugHuX jeanHuua. Ha Tom npumepy ydeHWUM MOTYy Aa yo4ye KaKO pPas/vKa y CTPYKTypwm
[0BOAM [0 pa3/IKe y CBOjCTBMMA.

BarKHO je Aa ce yKaxe Ha LUMPOKY 3aCTYN/beHOCT YI/bEHUX XMApata y NPUPOAN WU HUXOBY MPUMEHY Y
CBAKOAHEBHOM KMBOTY: Caxapose y npexpambeHoj MHAYCTpUjU, CKpoba y npexpambeHoj n dpapmaLeyTcKoj
WHAYCTPUjK, NaMyKa U LLenynose y TEKCTUAHO] UHAYCTPU)W....

Ha npumepy caxapose M uHBepTHOr wehepa 0OHOBUTM pasnuMKy wusmehy jeauntbera M cMmewa, a
KpUCTaNM3aumjy meaa npeacTaBUTH Kao Kpuctanumsaumjy npesacuheHor pacrteopa.

AMUWHOKNCENMHE NPEeaCcTaBUTU Kao jefinkberba KOja y CBOM MOJIEKYNy cagpXke Age (yHKUMOHanHe rpyne:
KapbOKCcMNHY M amuHo rpyny. Hactajare nentugHe Bese, Kao OGyHKUMOHaAHe rpyne nosavnentuaa u
npoTenHa, 06jaCHUTM Kao peaKkuujy aMUHO rpyne jeaHe aMMHOKUCENUHE ca KapboKCUHOM rpynom apyre
aMMHOKMCEeInHe. BaXKHO je yKa3aTh Ha 3Hayere NojMoBa: aMUHOKUCEIMHA, 0l-aMUHOKUCENMHA, NPOTEMHCKA
aMWHOKMCE/IMHA M eceHUMjanHe amuHoKucenuHe. Of Hajsehe BaKHOCTM je, y Kopenauumju ca HacTaBom
b6uonoruvje, y4eHULMMA YKa3aTh Ha BMONOLIKKN 3HaYa] NPOTENHA, HUXOBY PAAUBHY U KaTaZIMTUYKY GYHKUM)Y Y
opraHuM3my. 3Hayaj NpoTeMHa 3a NPaBUIHY UCXPaHY MOXKe ce 0bpaauTM Kpo3 CaMoCTasiHE PaZioBe YYEeHMKaA.
MocebHy NaXKrby NOCBETUTU OFNeauMa AeHaTypalmje NpoTenHa noa AejcTBOM TONOTE U KUCeNNHa.

Y oKkBUpYy Teme yyeHnuM Tpeba Aa Hayve 4a ce MCXPAHOM YHOCK LIECT FaBHUX BPCTa CyrncTaHLM HEOMNXOAHMX
JbYACKOM OpraHM3my (MPoTeUHM, YI/bEHU XMAPATU, MACTU U Y/ba, BUTAMUHWU, MMHEPAIN U BOAA), O BaXKHOCTU
npaBuiHe MUCXpaHe, Kao U o nopemehajuma ucxpaHe. Y cknagy ca TMM, LENUCXOAHO je U GYHKUMOHANIHO
YyAYTUTU UX A3 U3 PasIMYUTUX M3BOpPA NpoHahy nHbopmMaLmje 0 BaXKHOCTM BUTaMMHA (M MMUHEpana), Kao 1 o
HaMMPHULAMA Y KOjUMa Ce Hanase HaBeAeHe CynCcTaHLe.

XEMWUIA XUBOTHE CPEAVHE (4)
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OnepaTtMBHM 3agaum

YueHuK Tpeba pa:
- 3Ha 0 3Hayvajy be3beaHOr NocTynaka ca CyncraHLamMa M 3Hayajy NpPaBUIHOT CKIAAULLTEH3;
- 3Ha o 3arahmBauyMma (HEOPraHCKMM U OPraHCKMM CyncTaHLama) Basayxa, BoAe M 3eM/buLlTa U
Mepama 3awTure.

CagpKaju: (2+2+0)
3arahueauu Basayxa, Boge U 3em/buwwiTa. Mepe 3awwTumTe.
YnyTCcTBO 32 peanusauumjy HactTaBHe Teme

Y OKBMpY Teme y4YyeHWLM Ca3Hajy O HEOPraHCKMM M OPraHCKMM cyncTaHuama — r1aBHMM 3arahuBayvMma
Ba3gyxa, BOAE U 3emsbMLuTa. Y BE3U CA TUM, Pa3MOTPUTU y3poKe 3arahiuBarba }KMBOTHE CpeanHe U, Ha OCHOBY
CBOjCTaBa CYNCTaHLM, PasMOTPUTH HUXOB YTULAj Ha OKOJIMHY U KnBa buha, Kao 1 mepe NpeBeHuuje.

BaxkHO je muctahm JonpuHOC Xemuje 3a ovyBartbe WM yHanpehere KBaAUTETa KMBOTHE cpeanHe Kpos
NCTPaXKMBakbe C/IOXKEHOCTU Xemuje 3em/be, Boga Y npupoan, atmocdepe n 6uochepe, Kpos passoj HOBUX
peareHaca, MeTo4a U MHCTPYMEHaTa 3a AeTeKunjy n naeHTUdUKaumjy onacHMx CyncTaHum.

JefaH og yacoBa 3a yTBphUBakbe M cUCTEeMATU3aUM]y CaZpikaja OBe HacTaBHe Teme MOXKE ce NpeaBuaeTH 3a
n3paay MUHU-MPOjEKTa O 3aLUTUTU KUBOTHE CPeAMHE Y IOKAJHUM YC/0BUMa.

[OOATHU PAL,

Mporpam goaaTHor pada obyxsaTta NpoLIMprBaree U Npoayb/buBarbe cagprkaja pefloBHe HacTaBe xemuje.

CEQJMM PA3PE[,
(OpwjeHTaumoHu cagpskaju nporpama)

Xemuja n tbeH 3HaYaj
Pa3Boj xemuje Kao HayKe. XeMnja y cCaBpeMeHOM XKUBOTY.
Mepera y Xemuju: meperbe Mmace, Mepere 3anpeMmHe MeH3ypom M NUMNETOM.

OCHOBHM XEMMjCKM MOjMOBM

MeTtogae pasaBajatba cmella. PasgBajatbe YBPCTO-YBPCTE CMELLIE HATPUjyM-X10praa M joaa cybammaumjom u
CEeNIeKTUBHUM pacTBaparbem. XpomaTorpaduja Kao meToaa paspaBajatba. PaspBajarbe 3eneHe 6oje nuwha
xpomatorpadujom Ha KOJMIOHM of npax-wehepa U pasgsajatbe 60je M3 dpromacTepa  KpyKHOM
XpomaTtorpadpujom Ha nanupy.

XomoreHe cmelle Uau pacTBopu

PacTBopu — CBOjCTBa pacTBOpa: EKCMepMMEHTasIHa NPOBEpPa CHUXKEera TemnepaType MpXKkberba pacTeopa
HaTpujym-xnopuga y ogHocy Ha Boay. PactBapare Kanujym-nepmadraHata, Hukan(ll)-cyndarta, 6akap(ll)-
cyndaTta u reoxpe(lll)-xnopuga y Bogm 1 y pacTeopy BOAEHOT CTaka — ,,CUANKATHK BPT”. KononaHu pacteopm
— pacTBapatbe XenaTuHa (con M ren crare). M3payyHaBarbe MaceHOr MPOLEHTHOr cafpkaja y MoCTynKy
pa3baarkMBakba pacTBopa M y NOCTYNKY Mellakba PacTBOpa pas/IMumMTor cagprKaja.

XemujcKe peakumje U n3pavyyHBarba Ha OCHOBY XeMMUjCKMX jeaHaunHa OCHOBHM TUNOBU XEMUJCKUX peaKkumja —
CMHTE3a anyMUHUjyM-joaMaa UAM LMHK-jOANAA U3 e/leMeHaTa, e/1eKTPo/M3a BOAE U e1eKTPOan3a Kanaujym-
joompa y enektpoxemmjckoj henunju og Kpomnupa. M3padyHasarba Ha OCHOBY pesiaumja KOMYMHA CyncTaHue,
Maca cyncTaHue 1 6pojHOCT YecTuua. EkcnepumeHTanHo oapehmsare ABoragposor 6poja.

M3payyHaBarbe Ha OCHOBY XEMMUjCKMX GOPMYNa - U3pavyyHaBake MACEHOT e/leMEHTAPHOT MPOLLEHTHOT cacTaga
jeanmetsa.
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M3payyHaBarba Ha OCHOBY XEMMjCKUX jeAHA4YMHa, Ha OCHOBY OAHOCa KO/MYMHE, mace M bpoja yecTuua
YYECHMKA Y XEMUJCKO] peaKkumju.

TonnoTHU edekT npu PUIMYKMM U XEMMUJCKMM MNPOMEHaAMa CYMCTaHUW: ersoTepMHe W eHAOoTEPMHe
peakuuje. PactBapatbe HaTPUjyM-XMAPOKCMAA U pacTBapake aMOHUjyM-X10pnaa Y BOOM.

OCMMU PA3PEL
(OpujeHTaumoHu cagpaju nporpama)

XeMUjCKK eneMeHTU 1 jeantberba

Jobujarbe xnopa peaKkumnjom XJI0POBOAOHUYHE KUCENMHE Ca KalujyM-MepMaHraHaTOM, WA NMUPOSY3UTOM,
MUKPOTEXHUKOM.

docdop, erosa cBojcTea U npumeHa. docdop(B)-okena, pochopHa KMucennmHa 1 npumeHa.

Lobujare pocdop(B)-okcnaa u peakuymja HacTanor okcmaa ca Bogom. [lobujatbe amoHuMjaka 1 ,,aMOHMjauHU
BOJOCKOK".

YrbeHuK(IV)-okeng, n cumynaumja ypehaja 3a rawerbe noxkapa. [lobujarbe neHywasor ocsexasajyher nuha.
Kannjym u Kanujym-xmapoKkcuz, €BOjcTBa M MpumeHa. YnopehuBarbe pPeakTUBHOCTM MeTana ucTe rpyne
(peakumja HaTpujyma 1 Kannjyma ca BOAOM) U UCTe nepuoge (peakuuja Kanujyma v Kanuujyma ca BoAOM).
MoHawarwe meTana (reoxkha, UMHKa W 6aKpa) Yy peakumjama ca pas3bnarkeHum KuceanmHama
(xnopoBOAOHMYHOM M A30THOM).

Ncnutusarbe ¢M3MUKUX CBOjcTaBa 0/710Ba M ynopehuBarbe ca CBOJCTBMMA APYrMX MeTana, Ha npumep,
ANYMUHUjyMma.

Koposunja meTana 1 3awTmta 04 KOpo3uje. Yaora KMCEOHWKA Yy MpoLecy Koposmje meTana. 3alTUTHe
npes/iaKe - rafiBaHoOCTernja.

Knace HeopraHcKkux jeanmera

MpupoaHn Kuceno-6asHM MHOUKaTopu. McnutuBarbe KUMCENOCTM pacTBoOpa COKOBMMA Of LPBEHOr KymMyca,
uBekne, soha u yseha.

[loKasuBarbe HeKMX KaTjoHa: Ca**, Cu* u Fe*

[lokasuBatrbe HeKux aHjoHa: ClI', CO5”> v SO~
Tepgoha Boge. CtanHa u nposasHa TBpgoha Boae.

YBOA Yy OpraHcky xemujy
EKCnepumeHTanHO A0Ka3NBakbe YI/beEHMKA U BOAOHMKA Y OPraHCKUM jeautberbuma (CKpob 1 eTaHon).

Yr/mboBog0oHNUM

TeuyHn Yr/ibOBOAOHMUM Kao HEMOJTapHM pacTBapayun — pacTaBpakbe joAa U MacTu y MeaANUMHCKOM BeH3UHY (H-
XEeKcaHy Unan neTpon-eTpy). PasnnkoBake afkaHa M afikeHa y peaKkumju ca pacTBOPOM Kaanjym-nepmaHraHaTta
n 6pomHOM BogoM. CaropeBarbe YIr/bOBOAOHMKA Kao ersoTepmHa peakuuja.

OpraHcKa jeantberba ca KUCEOHUKOM

Paspagajatbe eTaHoNa M BoAe. AKposieMHCKa Npoba — AexugpaTalmja ravuepona.

Jobujarbe aHTMdpPM3a Melarbem ravLeposa 1 Boae. M3payyHaBarbe MAceHOr eNleMeHTapHOr NPOLLEeHTHOT
CaCTaBa Y KMCEOHUYHWM OPraHCKUM jeautberbMma. PasnukoBarbe angexmia M KeToHa - TosieHcoBa W
®enuHrosa npoba Ha popmangexma v aLeToH.

BrMonoLWKN BarkHA jeantberba

Jobujarbe y/ba NpecoBatbeM MAM EKCTPAKLMjOM CEeMEHKU CYHUOKpeTa. YKnakarbe HenpujaTHOr mupuca
YKErnMx MacHoha eKcTpaKuujom cnoboaHMX MACHWUX KUcenMHa nomohy pacTBopa  HaTpujym-
XnpporeHkapboHara.

PeaKuuja rnykose u ppyktose ca ToneHCoBUM U PeIMHIOBUM peareHCOM.

Pa3nnkoBarbe meaa m caxapose.
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[oKasnBare cKpoba y HamupHUUama joaHoM npobom. PactBaparbe Lenyno3e U aobujarbe BelTauKux
LeNyN03HNX BNaKaHa.

[oKasunsarbe cymnopa 1 a3oTa y NpoTENHUMA.

[oKasnBarbe NPOTENHA Y Y30pLMMA BYHE, Nepja U BenaHueTa KCaHTONPOTEMHCKOM peakuujom. [JJoKasusare
nenTuaHe Bese y NpoTenHy benaHueTa bMypeTCKom peakLumnjom.

Xemuja }KUBOTHE CpeanHe - eKCNepMMEHTAIHN paj NoBe3aH ca KOHKPETHMM Npobaemmnma NoKanHe cpeanHe.
Y OKBMpY JopaTtHe HacTaBe W CNo6OAHMX aAKTUBHOCTU, OCUMM MPEO/IONKEHMX cafpiKaja, Yy OKBUPY
pacnonoXMBOr BpeMeHa HaCTaBHUK MOMKe, Y 3aBUCHOCTM Of, MHTepecoBakba YY4eHUKa, Aa obpahyje n apyre
cagpxaje.

HAYUH OCTBAPUBAHA NMPOTPAMA

Cappkaju HacTaBe xemuje y OCHOBHOj LLUKOJIM OPraHM30BaHMU Cy TaKo Aa ce Y CeAMOM paspeny y4ye OCHOBHMU
NMojMOBW OMLITE Xemuje, a y OCMOM pa3pey cagpKaju HeopraHCKe U opraHcKe xemuje.

Y cegmom paspeny CaapiKaj je opraHM3oBaH y OKBUPY NeT Tema. Y NpBOj TEMU YyYEeHULUM YCBajajy 3HaHba O
npegmeTy M3ydyaBatba Xemuje, O HayYHOM METOAYy KaKo XeMuWyapu [o/sa3e A0 ca3Hakba M O NMPUMEHU U
3Ha4ajy XxeMnje y CBaKo4HEBHOM XWBOTY 3a pa3BOj TEXHONOTUje U APYLITBA.

Y oKBMpPY Apyre Teme yBoae Ce OCHOBHM XEMMWCKM MOjMOBM KOjU Ce Yy HAapeaHMM TemMamMa gasbe pa3Bujajy.
Unmb yyerba Tpehe Teme jecte casHaBakbe Koje yecTuue wmsrpahyjy cyncraHuy, Ha KOju HauyMH Ce OHe
mehycobHo yapyKyjy 1 ypehyjy n Kako cy CBOjcTBa CYMNCTaHLE YC/I0B/bEHA HhEHOM CTPYKTYPOM.

Y 4eTBPTOj TEMM YYEHUUM [eTa/bHUje yye O MOjMy pPacTBOpa, pPacTBOP/bMBOCTU M KBAHTUTATUBHOM
M3parkaBakby cacTaBa pacTBopa, y3 ¢YHKUMOHANHO MOBE3UBakbe HaBEeLEHMX MOjMOBA Ca CBAKOALHEBHUM
*umBotom. Obpaga pacTBopa nocne obpage Teme 0 CTPYKTYpU cyncTaHue omoryhaBa pasymeBarbe npoueca
pacTBapatba Ha YECTUYHOM HUBOY, 3aLUTO Ce MOJIapHe CYNCTaHue pacTBapajy y NOJIapHUM pacTaBapumMma u ci.
MNeta Tema obyxBaTa AeTa/bHUje pasmaTparbe XeMUjCKUX MPOMEHA, 3aKOHa MO Kojuma ce oHe oABujajy u
KBAaHTUTATUBHOI acMeKTa XeMWjCKUX peakumnja. Tume ce omoryhaBa OBfafaBatbe KBAJMTATUBHUM U
KBAaHTUTAaTUBHMM 3HA4Y€HEM jeAHA4YMHaA XEeMMjCKMX peakunja. Kao mopgen, mory nocayxutmn jeaHadymHe
peaKkumje CMHTE3e WM aHanu3e OMHapHUX jegurberba. KpuTepujym 3a nogeny XeMWjCKUX peakumja Ha
peaKkuuje aHanM3e N CUHTE3e NOCae yYera O CTPYKTYPU CYMNCTaHLE jaCHWUjU je jep Ce C/IOKEHOCT CYncTaHum
MO3Ke nopeanTun. Y oKBUpY TeMe yBoaM ce PU3NYKa BeIMUYMHA KOIMYMHA CYNCTaHLE U HeHa jeauHuLue mMon, a
BAYKHO je 06jaCHUTU NPAKTUYHM 3HAYaj OBE OCHOBHE PU3MUYKE BE/IMUYMHE U HbEHE jeAMHMLE 33 NAaHMpPatbe
XEeMWjCKUX peaKuuja.

HactaBHU cagpkaju xemuje 3a OCMUK paspes, pa3BujeHn cy y AeBeT TeMa. Y OKBMpPY NpBe ABe TeEMe, yHeHULM
YyMNO3Hajy 3aCTyn/beHOCT HEMETaNa U MeTana y npmpoau. Buaoose Hanaxera efiemeHaTa y npMpoamn y4eHnum
carniefiaBajy Ha OCHOBY CTPYKType HbMXOBUX aTOMa W, Mpema TOMe, PeaKTUBHOCTM enemeHaTta. Y nperneay u
nytem ornega obpaauTn CBOjCTBA HeMeTasa, OKCMAA HemeTana M KucenunHa. CBOjcTBa TUMUYHMX MeTana
M3y4aBajy ce Ha NpUMepy Kaauujyma.

YUyeHuKe CTaNHO MOACTMLATM Aa CaMOCTa/IHO cacTaBsbajy GoOpmyne OKCMAa Ha OCHOBY 3Hakba BasieHLEe
HemeTana, 04HOCHO MeTana, Kao 1 Aa Nuwy Gopmyne KUCeNMHa N XMAPOKCMAA.

Yuerbe 0 conmma y okeupy Tpehe Teme 6a3mpati Ha 3HakbY O jOHCKMM jeAntbeHMMa, CTEYEHOM Y CEAMOM
pa3speay. Ny okBUpY 0Be TeMe y4eHUKe NOACTULATM Aa CAMOCTa/IHO cacTaBs/bajy dopmysie conn, Te ga Hayde
0 3aCTyM/beHOCTU HbMMA HajMO3HATUjUX COMMN Y NPUPOAN, KAO U O 3HAYajy U MPUMEHMU BaxKHMX conun. Ha kpajy
Teme OpraHM3oBaTU CUCTEMATM3ALMjy 3HaHbA O CacTaBy M CBOjCTBMMA OKCUAQA, KUCEIMHA, XMAPOKCUAA U CONW.
Un/b yyerba yeTBpTE TEMe jecTe 4@ YYEHWLUM Ha OCHOBY Teopuje eieKTPOUTUYKE Aucoumjauuje yonwTe
3HaHbe O CBOjCTBMMA KMUCE/IMHA, XA POKCMAA U COMU, Tj. KAKO CBOjCTBA 3aBMCE Of, CTPYKTYpe OBMX jeuHbetba.
YueHnum Tpeba pa Hayye O 3Hayajy peakuuje HeyTpanusaumje y WHAYCTPUJCKOj NpOM3BOAHU U Y
CBaKOAHEBHOM MBOTY. Takohe, notpebHo je ga ce MHPopmuwy O pH-CKann Kao HauMHy WUCKa3MBarba
KMCenocTu pacteopa.

Yyehu rpagnBo npBe YeTUPK TEME YYeHUKe CTaHO Tpeba noacTULATH 43 NoBesyjy caaprKaje oBMX Tema. Ha
npumep, Kaga yye o MeTasMma, OHM Tpeba Aa youe Aa HEKU MeTanu pearyjy ca KMcennHama y3 usggajarbe
BOZOHMKa.MehycobHa NOBE3aHOCT K/laca HEOPraHCKUX jeAutbeba MOMXKEe Ce cariegatv Ha npumepuma
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peaKunja y Kojuma HacTajy conun. Mopepa Tora, y4eHULM MOTY YOUUTU A3 KUCENUHE pearyjy ca CONMMA Yr/beHe
KUCENMHE LITO je jol jeHO Ba*KHO XEMMW|CKO CBOjCTBO KMCENNHA.
Y OKBUpPY YEeTUPU HapeaHe TeEME YYEHMLM y4e O OCHOBHMM CBOjCTBMMA OPraHCKMX jeintberba, NO Kojuma ce
Pa3NMKyjy 04, HEOPraHCKMX, U1 O GU3UUYKMM M XEMWMjCKMM CBOjCTBMMA HEKMX Kaaca OPraHCKUX jeauroerba
(yr/o0BOA0HMLM, aNKOXOU, KAPOOKCUNHE KUCEIMHE N eCTPU), YKbYYUYjyhr 1 BUONOLWKM BaKHa jegutbersa.
Y oKkBMpY nocnegre Teme NOTpPebHO je pasmMopuTUTM y3poKe 3arahmBarba KUBOTHE CPeAMHE, KAaKo Y0oBEK
CBOjMM aKTMBHOCTMMA TOME AOMPUHOCKU U KaKo ce nocaeanue OBUX yTUL@ja Mory ymaruTtu. MNonasehu ogn
CBOjCTaBa pa3smMaTpPaHUX HEOPraHCKUX M OPraHCKMX CYMNCTaHLM, HEOMNXOAHO je yTBPAWUTM WTa cy 3arahmeaum
Ba3ayxa, BoAe W 3emsbMwiTa. Takohe, Ba)KHO je uctahu AoNpUMHOC XemMuje 3a o4dyBarbe M yHanpehere
KBa/IUTETA XMBOTHE CpeamHe.
CneunduyHOCT yyerba xemuje ornega ce y noTpebu ga ce XemMMUjCKM MOjMOBM PasmaTpajy Ha TpU HMBOA:
MaKpo HUBOY, MUKPO HUBOY U CUMBOIMYKOM HMBOY. 3HAYAjHO je NNAaHMPATU CUTYaLMje Y KOjuMa ce NPOMEHE,
KOje ce MAKPOCKOMCKM Onakajy y orneAMma Tymaye Ha HMBOY YecTuua Koje u3rpahyjy CyncTtaHuy v To
npeacTtas/ba nomohy xeMunjcknx cumbona, popmyna n xeMujcKUX jegHaumHa.
dopmuparbe xeMujckMx nojmosa Tpebano 6u aa byae pesynTaT UCTPaXKMBAYKOr MPUCTYNA KOju obyxBaTa:
NPUKyN/bakbe Nogataka nocmaTpakbemM UM MeperbeM, NpeAcTaB/batbe NoJataka Ha CTPYKTYpUpaH HauuH
(trabenapHo), youyaBahe npaBuaHocTU mehy nogauuma, dopmynmcare objawberba 1 n3Bohere 3aK/byyaka.
dopmmrparbe XeMUjCKMX NOjMOBA YBEK 3aM0O4YMHbaTh MOBE3MBAEM Ca MPUMEPMMA N3 CBAKOAHEBHOT KMBOTA,
Kao M ca NPeTXo4HMM 3HatbeM M UCKYCTBOM y4YeHMKa. Takohe, 360r ancTpakTHe NPUPOLE XEMMUjCKMX MOjMOBa,
HEeonxo4HO je ga ce HUX0BO GopmMuparbe 3acHyje Ha ornegyma Koje AeMOHCTPMpPa HACTaBHUK WU KX
YYEHULM CaMOCTa/IHO M3BOZeE. AKO Y LWIKOAM He MOCTOje CYNncTaHLe npeasioXKeHe y nporpamy 3a m3soherbe
OEMOHCTPALMOHUX orfeda W NabopaTopujckMx BexKbWM yyeHWKa, OHe ce MOry 3aMeHWTU CcyncTaHuama
OOCTYMHUM Yy NPOAaBHMLLAMA M anoTekama. 3a MHore BeXbe yY4eHULM MOry SOHETM pasivunuTe matepujane
of kyhe. Ja 6u y4yeHMLM pasymesiM CBOjCTBA CYMCTaHLM, YC/AIOB/bEHOCT CBOjCTaBa CTPYKTYPOM CYMCTaHLE,
NPOMeHe Kojuma CyncTaHUe NoasiexKy U 3aKoHe Npema KOojuMa ce NPpOMeHe 0A4BWjajy, hMXOBE aKTUBHOCTM Ha
YyacoBmMma Tpeba ga byay pasnmumnte. AKTUBHOCTM NAaHMPATU NPEMa ONnepaTUBHUM 3a4aLMMa, HaBeAeHUM y3
cBaky Temy, uMmajyhu y Buay 3Harba M cnocobHOCTUN Koja ce KoZ yYeHWKa pa3Bujajy. Te akTMBHOCTU mory 6uTu
cnepehe:

- MoCMaTpake CBOjCTaBa CYMNCTAHLM M MPOMEHA Y Ornesy Koje HaCTaBHUK U3BOAM;

- aHaNM3a pesy/aTaTa ornena v lMxoBO NOBE3MBAHE Ca MPETXOAHUM eKCNEPUMEHTATHUM

WCKYCTBOM M NOCTOjehMM TEOPUjCKMM 3HaHEM;

- opmynncarbe NPeTnoCTaBKY;

- NNIAaHUpakbe orneaa;

- nssoheme ornega y3 6es3beaHo pykoBare nabopatopujckum npmbopom, nocyhem u

CyncTaHLaMa;

- benexerbe pesynTata orneaa;

- dopmynncare objawberba 3a NPaBUIHOCTM youeHe Mel)y NPUKYN/bEHUM NOAALMMA;

- u3Bohere 3aK/byyaKa;

- ANCKYTOBaMbE;

- NpeTpakMBarbe N Kopuwhere pasnnunTe NMTepaType;

- NpeTpaxumBarbe MIHTepHeTa paau NpuKyn/barba MHGopMaLnja;

- NpUnNpemame U3BeLUTaja O EKCNEPUMEHTA/THOM Paay;

- U3BeLlTaBame;

- MpaB/beHe HAaCTaBHUX CpeCTaBa;

- pelwaBakbe pavyHCKUX 3a4aTaka, Mpu Yemy ce U3pavyHaBakba MOTy MOBEe3aTh Ca eKCNepUMeEHTaIHUM

pagom uTA.
Mpuavkom nnaHuparea Yaca nohu on onepaTMBHUX 3a4aTaka, Npema tbMma GopMyanMcaTi Lu/beBe Yaca U
n3abpatn metone Koje he Ha gaTom cagpikajy Ha HajePUKACHUjU HauMH OMOTYRUTU ydeHMLMMA Aa TPajHO
dbopmupajy 3Harba uAM BewTuHe. TO yK/bydyje nNNaHUparwe oarosapajyhux 3agaTaka, uunjum he
ncnyrasarbem Hajsehn B6poj y4eHMKa 33 pacnosioKMBO BPEME HayuyuTn 4aTh CafpiKaj.
Kpo3 yuyerbe Xxemuje y OCHOBHOj LIKOAWM CBaKU y4eHUK Tpeba da dopmupa HasnyHy XeMMjCKY MUCMEHOCT.
XemujckM nucmeHa ocoba noceflyje TaKBO 3Hakbe Xemuje Koje joj, notom, obesbehyje carnepaBarbe U
pasymeBatbe KMBOTHOI OKpyKeha, OPYHKUMOHUCAe Ha JMYHOM M byayhem npodecnmoHanHom u
ApylwTBeHom nnaHy. OHa 6u Tpebano Aa pasyme CBOjCTBA MaTepujana KojMMa je OKPY)KeHa U Koje KOPUCTH,
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Aa pa3syme Kako je ynotpeba maTepujana ogpeheHa HMXOBMM CBOjCTBMMA M Aa, npema Tome, bupa
oarosapajyhu martepujan, Kao U ga 6e3b6e4HO pyKyje pasiMuMTUM cyncTaHuama. XeMujcka NMCMeHOoCT
omoryhyje KpUTMYKy npoueHy MHPopMaLmja U3 pasIMunTUX U3BOPA M NPOLEHY NOY34aHOCTM CaMUX M3BOPa.
TakBo 3Hame xemunje omoryhyje, Takohe, 1 AoHOLWEHE PA3AMUMTUX OAJYKA, HA NPUMEP, 04 Kor npou3sohaya
Kynutn ogpeheHn npoussos umajyhm y BUAYy XEMWjCKM cacTaB NPou3BOAa, Y3 KPUTUYKM OOHOC Mpema
peKknaMHMM Kamnarbama 3a NPon3BOLE.

PeannsoBarem HacTaBHUX CagprKaja XeMuje Yy4eHULM ce NOACTUYY HA pa3yMeBakbe NojaBa y NpUpoan u yye
KaKo ce NPUMEHOM HAay4YHOI MeTOAa A0/1a3U A0 Ca3Hakba Y XeMUju.

Takohe, BeoOMa je BaXKHO MCTULATM MPaAKTUYaH 3HA4aj TMX CasHakba Yy CBAKOLHEBHOM XWMBOTY, 33 Pa3BOj
TEXHOJIOTnje 1, yonuwiTe, 3a pa3Boj ApyLUTBA.

YuyeHnyka nocturHyha npaTMTM Ha CBAKOM 4acy M AaTW NPUAUKY YYeHUUMMa A3, NPUMEHOM PasIUUUTUX
o06rKka n metoaa yTBphuMBarba M NpoBepaBatba 3HaHa, UCMOJ/be CBOj HAaNpeaakK y yuewy xemuje. Mpun Tome,
HEeomnxo4Ho je UMaTu y BUAY A3 HauMH NpoBepaBama M cagpikaj obyxsaheH nposepaBarbem ogpehyjy HaumH
yuyema y4yeHUuKa, ycmepaBajyhm 4ecTo HUMXOBY MaXKky Camo Ha OHe Ae/oBe rpaguBa Koju Cy NpoBepaBarbem
obyxBaheHM 1N Ha HUBO 3HaHba KOjU Ce 04, HbUX TPaXKKU. Y CKiagy ca TMM, NPUIMKOM OCMMULL/baBaka 334aTaka
33 UCNUTMBAHE YYEHUUYKMX NOCTUTHYhaA, BEOMa je BaKHO yTBPAUTM A3 M ce TUM 3a4auuma npoBepaBa HMBO
3Hatba MNpeumsnpaH y onepaTtMBHMM 3aJauMma M Yy KOjoj ce mepu 3agdaumma noactnve dopmuparse
LLeNOoBUTOr 3Hakba, 0O4HOCHO popmMMpatbe cCUCTEMA NOjMOBa.

MpoyyaBakeM cafiprkaja HacTaBe XeMuje YYeHULM pasBujajy U KOMYHUKALMOHE CNOCOBHOCTU, CNOCOBHOCTH
Oa v3Hecy uaeje, Aa HaBode aprymeHTe, Aa ce ocrnocobsbaBajy 3a AOHOWEHE O4/yKa W Nnpey3umarse
OZrOBOPHOCTU. McTpaxunBarbe Y LIKOACKO] Nabopatopuju (XeMnjcKom KabMHETY) Kao HauyMH yyera Xxemuje,
omoryhaBa 1 noacTuye pasBoj HaBeAEHUX BELWTUHA. YUEHULM Y TaKBUM CUTyauMjama pasBumjajy cnocobHocTH
Aa dopmynuwy naejy y suay nutarba/npobiema Koju ce MosKe UCTPaXKMTW, Aa naaHupajy, Aa ce Aorosapajy,
pa3metbyjy 3HaHa M UCKYCTBA, A3 M3BELUTABAjy O ypaheHOM Ha jacaH M CTPYKTYPUPAH HAUYUH.

CnoboaHe aKTUBHOCTH

Y OKBUPY CN0OOAHMX aKTUBHOCTM, OKYMJ/bajy Ce YY4EHMUM KOju UCKasyjy noBehaHo MHTEpecoBare 3a XeMujy.
Unsb cnobogHMx akTMBHOCTU je NOACTULAHKE W MPOLIMPUBAE MHTEPECOBAaHA YYEHMKA 33 XEMUjy, KAo U
pa3B0Oj HUXOBUX CKIOHOCTM N CNOCOBHOCTU Y GYHKLMjU NpodecruoHaHOr onpeae/buBakba.

lpyne 3a pag y okeupy cnobogHMx aKTUBHOCTM GOpmMMpajy ce oA AeceT A0 METHAECT YYeHMKa, U Mory ce
nosehatm npu obpagM TEOPUjCKMX CafprKaja, WAM CMAbUTU MNPUIMKOM M3BONEHA HEKUX XEMUjCKUX
eKcnepumeHaTa. 3HayajHa ysora HacTaBHMKaA Y CN0H60AHMM aKTMBHOCTMMA jecTe Aa UAEHTUPUKYje AapoBuUTe
YyYeHWKe, NpaTM M NoacTUYe AAPOBUTOCT, M yCMepaBa WX Y Aasbem npodecMoHaNHOM Pas3Bojy Ka mM3bopy
3aHUMaHa Y NOAPYYjY Xemmje.

0O6nvuM pafa y OKBMPY CNnobOAHMX aKTMBHOCTM Mory Aa Oyay pPasHOBPCHM: M3paja M MpeseHTauuja
YYEHUYKMX NpojeKaTa, obpafda MHTEpecaHTMX Tema Yy BUAy npedaBarba M NpeseHTaumje HacTaBHMKA MM
npefasaya No no3uBy, Ko/sabopaTMBHU paj YYEHMKa Yy MOCTYNKy obpage akTyenHux Tema m3 061actu
XEMMjCKMX acneKaTa yrpoXKeHOCTM U 3aLlUTUTE XXUBOTHE CpeauHe, OpraHM30BaHe KpaTKe CTPyYHe eKCKyp3uje
(nocete xemunjcknm pabpukama, NocTpojerbMma 3a npepasgy Boge u Apyro), HedopmanHa MUHU-TaKMUYEHA
KPO3 KBM30BE 3Hakba, N3paga NpUroaHMx yumna (3bupke mmHepana, CMPOBUHA, NOAYNPOM3BOAA U GUHANHMX
Npou3Bo4a XeMujcKe MWHAyCTpuje MAM u3pafa jeAHOCTaBHMX mogena u ypehaja). MocebHo mecTo y
CNoboAHUM AKTUBHOCTMMA 3ay3MMajy YYEHWMUYKM CaMOCTa/IHU XEMWjCKM EKCMEePUMEHTM, a BaaH 3ajaTakK
cnoboAHNX aKTUBHOCTU jecTe NoaCTULAHEe MHTEPECOBatba 33 XEMUjCKe eKCNepUMeEHTE Kao NpumapHe nssope
3Haa Yy XeMUju 1 pa3BUjakbe OCHOBHUX NabopaToOpUjCKMX TEXHUKa paga. Teme Koje ce obpahyjy y okBupy
cnoboaHUX aKTMBHOCTU MoOTy Aa byay npeysete M3 nNporpama AoAaTHe HacTase, y3 MoryhHOCT KopeKuuje y
CK/1agy Ca HAaCTaBHUKOBOM MPOLLEHOM U Ha OCHOBY YYEHUUYKUX MHTEPECOBaHba.
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