Kpurepujymu u ejieMeHTH ollelb-uBamba y HacTaBu xemuje OL ,,Ctapu rpag® Yikune

OunewuBlBE je cacTaBHM JIe0 mpoleca HactaBe H  yuewa.OuewmuBame  je
KOHTHHYHPaHAIEJarolIKa aKTUBHOCT KOja MO3UTHUBHO YTBphyje 0JTHOC TIpeMa yuewhYy U 3HabY
UIIOJICTUYEMOTHBAIN]Y  3aydere. OlehUBakhEMCEyUeHUKOCTIOC00JhaBa3a00jeKTUBHYIIPOIIEHY
COICTBEHUX MmocTurHyha u mocturHyha Ipyrux ydeHWKa, 3a MOCTaBJbALEIIMYHUX IUIHEBa
TOKOM TIpOIleca y4uera, pa3Bhja ce CHCTEM BPEIHOCTH M 00e30elyje cenomToBame OMITHX
TIPUHIIHAIIA cucrema oOpa3oBama " BaCIHTamba
yTBpheHnx3zakoHoMKojumceypelyjyocHoBecucTeMaoOpa3oBamanBacIiTamba.

VY TOKy jeIHOTr TOJYTOUIITa YYEHUK C€ OICHYje HajMame 4 myTa OJ] Yera HajMame jeTHOM
ycMeHo. (Yuenuk Tpeba aa Oyje crpeMaH 3a yCMEHO OJIrOBapame Ha CBAKOM 4Yacy Tj. YCMEHO
ucnuTrBame ce Hehe moceOHO HajaBJLUBATH)

[Tucmene mpoBepe 3HaWA Ce CTPYKTYPHPAjy HA OCHOBY 3 HUBOA 3Hama (OCHOBHU, CPEABH U
HampeIHu HUBO) IpeMa CTaHAapAuMa.

Pacriopen mucMeHHX mpoBepa 3Hama ce 00jaBJbyje Ha CajTy IIKOJIC, OTJIACHO] Ta0JIH IIKOJIE.

YyeHunu KojuMma je moTpeOHa JojaTHA MoApmKa y yuewy (naauBuayanmm3anuja u HMOII)
OLICHY]Y C€ MHIMBUIYAIIHO Y CKIIAJy ca CBOjJUM MOT'YHHOCTHMA M OJTHOCOM IIpeMa pajy.

O0aBeniTaBame 0 ONCILUBAKLY

HanoveTkymkonckerouHey4eHU I, pOIUTEIbHOTHOCHOCTAapaTe/bce00aBeIITaBa] yOKPUTEPH]Y
MY,HauYMHYyHpaclope1yole b UBabauI0NPUHOCYI0j€ AMHAYHUXOL[€Ha3aKJbYYHO]OLICHH.

EBI/I}IeHlIl/Iia 0 VCIIEXV VUCHHU KA

HactaBHUK y MOCTYNKY OlLlelhHBamba MPUKYIJba M Oenexu MoAaTke 0 MoCTUrHyhnMayuyeHuka,
mporecy — yduema,  HampenoBamby M pa3BOjy  yYEHHMKa ~ TOKOM  TOJIWHE Yy
JTHEBHUKYPaJanyCBOjOje1aroIKOj JOKYMEHTAIU]H.

JInjaraocrnuxko/MHUIHjAJTHO TECTHPAH-€

Ha nmouerky mikosicke roarHe HACTaBHUK IPOLEH Y€ MPETXOAHA MOCTUTHYha yUeHHKa y OKBUPY
onpehene o0JacTH, pE3yNTaT WHUIMJATHOT TPOIEHUBamka CE€ HE OIlekhyje U CIYyKd 3a
IJTAaHUpak-E pajia HACTaBHUKA U Jajbe npaheme HalpeIoBamba YICHHUKA.

CymatuBHo/ Bpojyano onemuBame

Y TOKy MOJIYyTOAMINTAa yYEHUK MOpa MOOWUTH HajMarme YETUPH OleHE. YUEHUK MOXKe TO0OUTH
cienehe onene:

- ABC OLICHC Ha KOHTPOJIHUM 3aJjaliuMa

- HajMame jeHY Ha YCMEHOM OJIrOBOpY (HACTaBHUK HUje AY>KaH Ja I'a HajaBH)



- HajMambe jeHYy OLICHY Ha OCHOBY (hOPMAaTHBHOT OLICH-HBAha

Ejgementn GpopMaTHBHOT OLIEHLUBAILA

dopMaTHBHO OlCHUBAakE j€ PeloBHO Mpaheme U MpOIeHa HallpeloBama y OCTBApUBAILY
MPOIMKCAaHUX MCXO0Jla, CTaHJap/a MocTUruyha u aHrakoBama y OKBHPY OOaBE3HOI MpEIMETa,
n300pHUX MpOorpaMa, akTUBHOCTH (IIPOJEKTHE HACTaBe U CI00OHUX HACTABHUX aKTUBHOCTH) ca
u 6e3 Motyna, kao u mpaheme BIagama yueHHKa.

AKTHBHOCT VUYCHHUKA

AKTUBHOCT yYCHHKA MPATH C€ U BPeIHYje KOHTHHYHPAHO TOKOM HAacCTaBHOT mporeca. Enementu
(opMaTUBHOT OIEHHUBAaKbA YMHE (110 MPaBUIY Y MEAArOUIKO] €BUACHIMU): YCMEHH OJrOBOPH,
NUCMEHE TpOBEpe [0 TIETHACCT MHHYTA, AHTAXOBAIE, CTENEH pa3BUjCHOCTH YUCHHYKE
KOMITETCHIIH]€, aKTHBHOCT Ha 4acy, YCHEIIHOCT y TPYIHOM pajy, MpaKTH4YaH paj, u3jarama u
Ipe/CTaB/bamba U3JI0KOM PajoBa, NI MPE3CHTAIMja, Pe3yliTaTa HCTPAXKUBamba, IJIaKaTa/maHoa,
MoJiena, IpTexa, rpagukoHa, Tabena, mocrepa, Aomahu 3amany, OJHOC MpeMa pajay, MUCambe
eceja, yuemtha y nebaTu ¥ JUCKYCHjH, capalmba Yy TUMY, KOMyHHKalMja Y TUMY, MOKa3UBAE
WHHLUjaTUBE, 3aMHTEPECOBAHOCT,...Ka0 M ydemhe Ha ONIUTHHCKOM, OKPYXHOM HIIH
permyOIMYKOM TaKMUYEHY U yuelnhe Ha HAMOHATHUM U Mel)yHapoTHUM TaKMUYEHUMa.

[IpakTryHm paj, mMpojeKar je MHANBUIYATHH WM TPYIHU OOJHK pana Ha onpeheny temy. Panx y
rpynu mnoapasyMeBa TUMCKHU pajll YYEHHKA, aHTaKOBaHOCT, pa3MEHyY, [OBE3UBAkE U IIPUMEHY
ujeja a UMa 3a [MJb: CAMOCTAJIHO NMPHUKYIUbAKE U KPUTUYKU 0Jabup MH(POpMAIUja; pelIaBame
npo0iemMa; JOHOIIEHE OJTYKa; MJIAHUPAE M IOIITOBAKE POKOBA; CAMOCTAIHO y4EHE; paj y
IpylH; capaima; KPUTUYKKM OJHOC Ipema BiactutoM U Tyhem paay. HacraBHuk jacHo
NepUHUIIEe U YIO3Haje YYEHHKE ca €JIeMEHTHMa 3a BPEJHOBamE IPOJEeKTa, TPYNMHOr paja u
WHMBUYAHOT pajia y OKBUpY TpyIIe.

Pang Ha mpojekTy ouemyje ce Kpo3 BpEeJHOBamkE€ aKTUBHOCTH M aHTa)XOBamba TOKOM paja Ha
IIPOjEKTY, 3HaWka KOje je YYEHHK CTEKao M MPHUMEHHUO Yy paay, IPOAYKT MPOjeKTa U U3Jarame
pesynarara paga. Ilpatm ce mweroBo 3amarame, TpyA, HocTUrHyhe, Hampeaak, aKTHBHO
YUECTBOBAKE Ipe 3a OKpYXKHBama (popMaTHUBHE OIleHE y cyMaTuBHY. HacTaBHHMK MOBpeMEHO
Iperjiefla Y4eHUYKe pajoBe, IIKOJICKY CBECKY (Caapiaj CBECKE, YPEAHOCT, LIPTEXkKe, J0JaTHE
TEKCTOBE) M MOKE€ MX OLIEHUTH U YIHCATH Y MEJaromKy eBUICHIIN]Y.

Ilomanu kao MTO Cy CTENEH CAMOCTAIHOCTH y pajy, KpeaTUBHOCT, CTEIIEH AHI'aKOBaHba, HAUUH
OCTBApUBAKA Capallkbe y MPOLECY yduema €a JAPYruM YYEHHLIMMAa M APYTU MOJAlU O YYEHUKY
OoutHu 3a mpaheme, Oenexxe ce y TMeNaromky CcBeCKy.Y 3ak/bydHy OLEHY 3a Kpaj
MOJYTOAMIITA/IIKOJICKE TOJM. MOTy Aa yhy M ocTajsie akTMBHOCTH M HHTEpECOBama y4YCHHKA,
HEroBa 3aJlarama, IpUKa3u 3aHUMJBMBUX TEKCTOBA U3 HAyYHO-IOIyJIApHE JIUTEPAType, pEAOBaH
7I0J1a3aK Ha 4acoBE€ JJOJIaTHE M JIOIYHCKE HacTaBe, IpUIIpEMHE HacTase...OleHa U3 aKTUBHOCTH
MO3UTHUBHO YTHYE Ha MOTHBALIM]y YUEHHUKA, a MOXKe OMTH OJ1 3Ha4aja U 3a OIIITH yCIleX YUeHUKa
Yy BETOBY KOPHCT.



DopMATHBHO OlIEHLUBAK€E CAIPKH:

- IOBpaTHy MH(OpMaIKjy O OCTBAPECHOCTH MPOMUCAHUX MCXO0/1a U CTaHAap/Ia MocTurayha
-OBpaTHY UH(POPMALIK]Y O AaHTAKOBAKY Y OKBHPY MpEeIMETa
-jacHE ¥ KOHKPETHE IPErNopyKe 3a 1ajbe HAllPeI0BakE

Kpurepujymu BpeinoBamha KOHTPOJIHUX 32aTAKA

KonTponnu 3agamu cy HajaB/beHU U CaJpKe MUTamkba U3 HajaBJbeHUX HACTaBHUX 00JacTH/TeMa.
3amanm ce CTpYKTypUpajy Ha TP HUBOA: OCHOBHH, CPEIIbU M HAIIPEIHHU HHUBO.

OnemuBame Ha OCHOBY TPOIICHATA:

0% - 30% = nenosoJsbas (1)

31% - 50% = noBosbaH (2)

51% - 70% = nobap (3)

71% - 85% = Bpiomobap (4)

86% - 100% = onnuuaH (5)

Hamomena: Oncrymnama y CKaiu ollelkuBamka Mory 0utH 10 3%

onmTH KPUTEPHJYMU OLEIbUBAIHA

Opauyan (5) Y noTnyHOCTH MOKa3yje cnocoOHOCT TpaHchopMalirje 3Hamba U IPUMEHE Y HOBUM
CHTYyalnujama, JaKo JOTHYKHU TI0BE3Yyje YHEHCHUIIE U TTOJMOBE, CAMOCTAITHO U3BOAM 3aKJbYUKe KOjU
ce 3aCHMBajy Ha IMojalMMa, peliaBa NpobjeMe Ha HUBOY CTBApaJlaykor MHUILBEHA H Y
MOTIIYHOCTH KPUTUYKH pacylyyje,oka3yje BUCOK CTEIEH Capajiibe ca OCTAIUM WIaHOBUMa TpyIie
U U3y3€THY CaMOCTAJTHOCT Y3 M3Yy3€THO BUCOK CTETIEH aKTUBHOCTH U aHTa)KOBambAa.

BpJio no6ap (4) V Benukoj Mepu Mmokasyje CIOCOOHOCT MPUMEHE 3HAma M JIOTUYKH TTOBE3Yje
YUEHUIIE U 110JMOBE, CAMOCTAJIHO M3BOJIM 3aKJbYUKe KOjU C€ 3aCHHBAJy Ha IOjaluMa, pellaBa
nojeuHe mpolsjeMe Ha HUBOY CTBApajayKOT MHIILBEHA, MOKa3yje BEIUKY CaMOCTATHOCT W
BHCOK CTEIleH aKTUBHOCTH M aHTa)KOBama,y BEJIUKO] MepH capaljyje ca ocTajluM 4IaHOBHMA
rpyrne U y 3HaTHO] MEpU KpUTUYKH pacyhyje.

Jlobap (3) Y 3HaTHOj MepH JIOTUUKU TOBE3Yyje YNEHHIIE U TI0jMOBE, BehuM JeJI0M caMOCTalHO
M3BOJM 3aKJby4Ke KOjU Ce 3aCHHBAjy Ha MOJAIMMa U JIEIMMUYHO CAMOCTAJTHO pellaBa MojeIuHe
npobieme, y T0BOJbHO] MEPH KPUTHUYKH pacylhyje, mokasyje JeTUMHYHU CTENEeH aKTUBHOCTH U
aHTaXKOBamka M y JIOBOJbHO] MepH capal)yje ca ocTaauM WIaHOBHMA TPYIIe

JoBo/ban (2) 3Hama KOja je OCTBApHMO CY HAa HUBOY PENPOIYKIIMjE, Y3 MHUHHMAIIHY
NpUMEHY, Y Mamb0j MEpU JIOTHUKU IOBE3yje UYHMIEHUIIE M TIOJMOBE M HMCKJbYYHBO Y3
MOAPINKY HACTaBHWKA WM3BOJM 3aKJbydKe KOJU CE€ 3aCHUBAjy Ha MOJalMa, MOHEKaa je
caMoCTajlaH y pelaBamy MpolsieMa M y HEeJ0OBOJbHO] MepH KpUTHUKU pacylyje, mokasyje
MambH CTEeNEeH aKTUBHOCTH U aHTa)KOBamba.

HenoBosban (1) mobuja yuyeHUK KOJH HEMa IMO3HaBamEe OCHOBHUX XEMM]CKHUXIIOJMOBA, ITOjaBa.
3Hama KoOja je OCTBapHO HHCY HM Ha HHMBOY IIpelo3HaBamba U HE IOKaszyje CIIOCOOHOCT



pENpOAyKIIHje U MPUMEHE, HE U3BOJIU 3aKJbYUKe KOJU CE 3aCHHMBAjy HA MOJAIMMa, KPUTUYKHU HE
pacyhyje, He TmoOKa3yje >Kejby 3a HAlpeIoBamEeM Kao HU HWHTEpecoBame 3a yuemhe y
AKTUBHOCTHIMA HUTHU aHTA)KOBAE.

KPUTEPNJYMU OLLEILUBAIHA 7. PA3PE/JL IO HACTABHUM TEMAMA

1. XemMuja KaoeKCIepMMEHTAJIHA HAYKA HXEMHja YCBETYOKOHAC

Onsmyan (5) nobuja y4eHHK KOjUje y TOTIIYHOCTH CaBajaa0 CaapkKaje OCHOBHOT M CPEIEErT
HUBOA, [lopeOCHOBHUXXEMHUjCKUXIIOjMOBA YYEHUK Tpeba aa 3HaQU3HYKEHXEMHjCKE MpPOMEHE
HacyIcTaHiama , cmenie ( 1eQHHAIIEXOMOTEHEHXeTEPOreHe ), TIPUMEPE3acMeIlie 3 CBAKOIHEBHOT )KHBOTA
JJarpaBrcMeriie. 3Ha na HaBeJIe CBOjCTBA Ha
OCHOBYKOJHXCEPA3JINKY]yCYIICTaHIIEC,KO]€BPCTEIIPOMEHAMOTY na ce
JI0TO/ICHACYTICTaHI[aMa,Ka0H IaCCTIPUTUMITPOMEHAMAYKYITHAMACACYTICTAaHIICHEMEHha

Bpsio no6ap (4) nobuja ydeHUK KOjH je Y TIOTITYHOCTH CaBJIaa0 CaApkKaje OCHOBHOT M CPEIEHET
HuBoa.HaBogu mnpumepe QU3MUKUX M XEMH]jCKUXIPOMEHACYICTAHIIAMU,IPUMEPE eJIeMeHaTa
WjeIUbCHhan3 CBaKOTHEBHOT KMBOTA.3HalaHABEICIPUMEPECMEIIa u3
CBAKOJAHCBHOINKMBOTANOKPYKCHHA.

Hobap (3)moOuja ydeHUK KOjU je y TOTIIYHOCTH CaBJIaJa0 CaApaje OCHOBHOT HHBOA

[TopenoCHOBHUXITO]MOBAYYEHHUK Tpeda na 3Ha Koje
CeNpOMEHE/IEI1aBa] yHACYTICTaHI[aMa, IPaBUPA3IUKY u3Mehyenemenara,
JeIMbeha, ICMEIIan3CBaKOJHEBHOT KHBOTAIIPEMAUXOBO)CIIOKEHOCTH

JoBo/ban (2)Yuenuk Tpeba
naieUHUIIIEOCHOBHETIO]MOBE (UM CTECYTICTAHIIE, JIEMEHTH, | INHCHhba,CMEIIIe),3HaTaHABEICTIP
umepenyme na
IIperno3HaeIeMeHaT,CylncTalllycMelny. 3HalaHaBeIeCBOjCTBAHAO0CHOBYKO] UXCEPA3ITHKY]YCYTICT
aHIIe,Koje BpCTE TPOMEHAMOT'y TaCeI0TOICHACYTICTAHIIaMa,Ka0H 1aCePH THM

IMPpOMCHAMAYKYITHAMACACYTICTAHIICHCMCbA.

2. XeMHujcka Jjadoparopuja

Onnnuan
(5)Pyxyjexemujckummnocyhem,3HameroBypruMEHYYnab0opaTopHju,MoXkeacacTaBuanapaTypy,u3Bp
IAMepeha.

Bp.io no6ap (4) 1o6uja y4eHHK KOjU je y MOTIYHOCTH CaBJIala0 Cap:Kaje OCHOBHOT M CPEIHET
HUBOa,PyKyje nmocyhem,Mmepu3anipeMuHy , Macy UTEMIEpaTypyyXeMujckojaadbopaTopuju

Hobap (3) moOuwja y4YeHWK KOJU je VY TOTIOYHOCTH CaBlajao cajp’kajeé OCHOBHOT
HUBOA,YueHuKTpeOaaa paymkyje npubop u TocyhenmaHaBeeHUXOBY YIOTpeOy Yy XEeMM]jCKH]
abopaTopuju, Kao M J1a CaMOCTAITHO PYKYje HhUMa.

JloBosban  (2)Yuenuk Tpeba Ja  3HAOCHOBHOXEMHjCKomocyhekoje  ce  KOpUCTH
ynabopaTopHujuKaou



IpaBUJjIa MOHAIIaka yaabopaTopuju. Paznukyje eTukere Ha XeMHUKalljaMa U CpeICTBUMA Koja ce
KOPHUCTE Y CBAKOJHEBHOM XHBOTY M 3HA FbUXOBO 3HAUCHE.
3. ATOMH U XeMHjCKH eJ1eMEeHTH

Onnuuan (5) 3na [ICE, Hanasu enemente y IICE,3HaBpcTexemujckuxenemMenarta.3Ha ja Ha
OCHOBY pacropenaenekTpoHa no Huouma mnponaheenemeHnTylICE.U3pauynaBa cTBapHy
Macy aToMaeJeMeHara (crmoxxeHuju npumepu)llocenyje 3HAKE 0
IUIEMEHUTHUMIaCOBUMa,3HAIUX0BO100H]ambentipuMeny. O0jamaBacTaOUITHOCTINIEMEHUTHX
racoBsa
BpJao nodap (4) 3ua IICE ( mepuoaHHcucTeMeNeMeHaTa ) WIaHAOCHOBY PEIHOTHMACEHOT

Opoja nponaheenementylICE,onpeauspcry eJIeMeHTa HAOCHOBY
eNeKTpoHCKeKoHpurypanujel3pauynaBa cTBapHyMacyaToMaeieMeHara.

Hobap (3)IIponanazuenemente yl[ICEnaocHoBy OpojeBaA uz ,JJIULIE
pacrnopezieNieKTpoHanoeHepreTckuMHIBorMa. OnucyjecTpykTypyaromaenemMenara kopuctehu: Z,
4, N(p+), Nee-),
N(n°);noBe3yjecTpyKTypyaToMaMeTalanHeMeTalackhuXoBUMIIOI0kKajemyllepuonnomcucremy
eJieMeHaTa. [Tpuxkazyje raphy aToMalleMaTcKu,a pacrnopeneneKTpoHa

eHeprerckumanjarpamoM.PazymenojamMusoromna

JloBoban  (2)Yuennk Tpeba Ja 3HAXEMHjCKeCHMMOOJIEHajBaXKHHjUXeneMeHaTa, rpaljyaroma
,ITIeCeHaIa3eeIeMEHTapHEUYECTHIIE YaTOMY ,Ae(QHHHUIIEATOMCKH HUMAaCEHUOPO;.

3Ha Ja HYKJICOHU YWHEje3rpo, a CIIEKTPOHHOOPAa3yjy eIeKTPOHCKHOMOTadaroMaeieMeHaTa.3Ha
KBAaHTUTATUBHO3HAuUCHEe CUMOOJIaHA]BAXKHIJUX XEMHjCKUXeJIeMeHaTa 3Hamba Koja jeé OCTBapuo Cy
Ha HUBOY PENPOAYKIHje, y3 MUHIUMAIHY [IPUMEHY, Y Mamb0j MEPH JIOTUYKH TIOBE3Yje YHHCHUIIE
M TIOjJMOBE M HWCKJbYYMBO Y3 TOAPIIKY HACTABHWKA W3BOJIU 3aKJby4yKe KOjU CE€ 3aCHUBAjy Ha
MoJIaIlMa, TIOHEKal je caMOCTallaH y pellaBamy MpodiieMa W y HEeIOBOJbHO] MEPU KPUTHYKH
pacybhyje, oka3yje MamU CTENEeH aKTUBHOCTH U aHT'a)KOBamba.

4. MoJekyauejgeMeHATAH eI IHLEHA, OHHMjOHCKAjeINIHLEHHA

Onnumuan (S)[Tosesyje BpcTy Bese ca mectoM enemenTta y [ICE. Ha ocHoBy JlyncoBe okrteTHe
TeopHje U EeJEeKTPOHCKEe KOH(Urypaluje aToMa eJeMeHaTa MpeCTaB/ba HacTajamhe KOBAJICHTHE
BE3€ Y MOJIEKyJIuMa eJleMeHaTa U JeIUibECHha, a Ha OCHOBY €JIEKTPOHCKE KOH(UTypaluje
JOHa HacTajame joHCKe Be3e u3Mmely enemenara 1. um 2. rpyme u enemenara 16. u 17. rpyme
[IepuonHor cucrema enemeHara.

PazymenojamMkpucTamHepeeTKen pa3inKyjeaToMCKe,MOJIEKYJICKENjOHCKEKPUCTATHEPEILIETKeHA
npumepuma.O0jarimaBa 3aBUCHOCT CBOjCTaBaXEMH]CKUX jenumema ol
TUIaXEMH]CKeBE3eUBPCTEKpUCTATHEpEIIeTKE. 3Ha Ja je XeMHujcka (opMynajenumema ca
JOHCKOM B€30MHajMambHOPOjYaHNO0IHOC]OHAY]jOHCKOJKPUCTAIHO) PELIETKH.

Bpuio nobap (4) 3Ha na ofpeau Koju je THUII XEMMjCKEBE3€ Ha OCHOBY (hopMmyse ,3Ha JaruIie
npuMepe 3a  JOHCKY M KOBaJeHTHY  Be3y  ,oJpehyje  Moyekyine — eneMeHara
njenumema. [ [puMen yjenpaBuianucamax eMu]CKUX hopMyIaHAaOCHOBYBaJIeHIIeeIeMeHaTa. Pazym
epasIMKercInYHocTuU3Mel)yatoManjona mo 6pojy MBpCTUCYOATOMCKUXUECTHIIA .

Hobap (3)I[ToBesyjedpuznukanxemujcka CBOjCTBa CYTICTaHIHH3 CBaKOJIHEBHOT
KHUBOTaCambUXOBOMCTpYKTypoM.IIpeno3HajeTunxemMujckeBese
yCyICTaHI[aMalIOBE3yjeracacBojCTBUMATUXCYIICTaHIIU



O0jammaBa HaCcTajalk-EKOBAJICHTHEHjOHCKEBE3€HA)eIHOCTaBHUjUMIIPUMEPUMA.

Paznukyje MOJIApHY WHenoIapHyKoBaaeHTHYBe3yOmpehyje
BaJICHIICEIIEMEHATAHAOCHOBYXEMHU]CKE (hopMyIIe.

JoBosban (2) Pazyme mojMoBe: MOJIEKYJ, JOH, JOHCKA M KOBAJICHTHA Be3a.3HA THUI XEMH]CKE
B€3€ KO0ja TOCTOjU Y MOJIEKYJIMMA eJIeMeHaTa, KOBaJICHTHUM M jOHCKUM jeumberbuma Pazmukyje
MOJIEKYJICKE, €JICKTPOHCKE U CTPYKTYpHE (hopMylie 1 pa3yMe HHXOBO 3HAYCHE.

5. XoMoreHne U xereporefe cMenie

Opsmmuan (S)Ha ocHoBy neduHMIMje pacTBOpa MOCTaBJba MPOIOPIIHjE U PEIlIaBa 3a/1aTKe
rIe ce Melajy pasiuuuTd pactBopu. [lo pemiema monasu kKoMmOuHyjyhu pazmuuurte
MeToze.M3pauyHaBanpoleHTHY3aCcTyIUBEHOCT CYIICTaHIle y CcMemu.YMe jaa ozgabepe
onroeapajyhymeromy 3a pa3aBajama cacTojaKaCMEIIaHA0CHOBYHUXOBUXOCOOHHA.

Bpao no6ap (4)Ha ocHOBY nedmHUIIM]jEpacTBOPA3HAIAOCTABUITPOIIOPIIN]y3a

MMPOUCHAT,0APCAUIIPOUCHAT HCIIO3HATOI'PACTBOPA,PCIIABA3dAATKETAC 3HA J1a U3PAYYHAPACTBOPCHY
cyHCTaHuy,paCTBapaq.I/I3paquaBanpoueHTHHcaCTaB je,HI/II-beH)a.

Ho6ap (3)3Ha 1a onpenu mTa jepacTBapavyaliTapacTBOPEHACYIICTAHIIA.
3HaIampUIPEMUPACTBOP,0IPEIN THUII pacTBopa HAOCHOBYPACTBOPJbUBOCTH, ACPUHHUILIC
3acuhen,ne3acuhenunpeseacuheHpacTBOp.3HaKaKoCceH3pakaBakBaTUTATUBHU
MKBaHTUTATUBHHCACTABPACTBOPA.

JoBo/ban (2) 3na nedunHMIIMjy CMeIla M Ja HaBele BpPCTE CMeElIa. 3HA Ja HaBele BpCTe
pactBopa: 3acuhen, HedecuheH, npe3acuher 3Ha MojaM pPacTBOpP, pacTBapame, cacTaB Ba3jyxa,
HABOJM OCHOBHA (hU3MUYKa CBOjCTBA BOJIE.

6. XeMHjcKe peakIije H XeMHjcKe jefHauYnHe

Opauvan (5)3HasanuiiennsjeHavaBacloKeH!]ejeJTHAYMHEHA0CHOBYI01aTaKaKOJICY 1aTH.

CacraBspacioxeHeXeMujCcKejeTHaYMHEHA

OCHOBYIIO3HATUXII0/IaTaKau3payyHaBamacy,3anpeMuHy,KOIMInHyHOpojuecTHIIa

BpJio nodap (4)Ha ocHoBy
XEMH]jCKepeak1njeKojyTpedaiaHanuIIenCcIIpaBHOPEIIaBaj € JHOCTABHU]aCTEXHOMETPH]C

Kanu3padyHaBama.
CacraBspa XEMH]jCKejeHAUNHE)€JHOCTaBHUXXEMU]CKUX peaxiyja uu3jeHayaBa
CJIO’KE€HHjeXeMHjCKejeTHaunHe

Mobap (3)CacraBsbajeJHAUMHEXEMH] CKUX PEAKIIM]ayKOJUMaHacTa]y OuHapHa

jenvmema(oOKCuaalja,aHadn3a,cCuHTe3a) Ha OCHOBY  Ha3MBapeakTaHaTa W IPOM3BOJA
uu3jeHavyaBa ux ( MpoHaIa3uKoePUIN]eHTE).

JoBosban (2)V M3jennauaBajeTHOCTaBHU]EXEMH]CKEJeTHAUYMHE  CaMambeWIaHOBA.

3Ha Ja HaBelle BPCTEXEMM]CKHX peaklyja(aHan3a,CHHTe3a) U Ha OCHOBY HaIlMCaHEjeIHAYMHE
olpear KOMTHITyNIpUIIafapeakiuja. YaeHuK Tpeba nma neduHUIIE OCHOBHE TMOjMOBE  (
YHUCTECYIICTAHIIE, EJIEMEHTH , JeUbECHa,CMEIIe),3Ha Ja HaBe/le NpUMepe U yMe Jia Iperno3Ha
€JIeMEHAT,CYIICTaHIly cMmemy.3Ha Ja HaBeJe CBOJCTBA Ha OCHOBYKOJUX C€ pas3iHKyjy
CYIICTaHIIE,K0jeé BpCTE€ MPOMEHAMOry Ja ce€ JOrojie HacylcTaHllama, KaoHuJacelnpd TUM
IpoMeHaMa YKyITHa Maca CyTICTaHIIeHE Meba.



7. U3payyHaBamba y XeMHU|ju

Onnmuuan (5) M3pauynaBa Macy, 3alpeMUHy, KOJIWYMHY U OpOj YECTHIlAa HAa OCHOBY
jeTHaYMHE KOjy CaMOCTalTHO CacTaBJba M3 JOOMjEeHUX IMOIaTaKa.

Bpao no6ap (4) CacraBba XeMHjCKejeIHAYHHE]CTHOCTABHIUXXEMH]aKUXPEaKIlijau,HAaOCHOBY
IUX, cariiefjaBaofHoce nu3mely Mace ,konuuuHe u 6poja decTuiapeakTaHaTaupPoOU3BOa

Mobap A3 W3pauyHaBHy
pellaTUBHYMOJIEKYJICKyMacyu3iaTeMoJieKylickehopMyie,MoJapHyMacy,1e pUHUILIEOCHOBHEXEM
njcke3akone.[IpepauyyHaBamMacyyKOTUIHHYHOOPHYTO.

JoBosban (2) [lepuHuinienojMoBe penaTiBHaaTOMCKaNMOJIEKyJICKaMaca,MOJI,MOJIapHaMaca.

3Ha 0JTHOC Mace U KO, ITMYMHE CYTICTaHIIE.

8. BogoHMK U KMCEOHHU M IbUX0BA jennibehba.CoJau

Opamuan (5) 3Ha XxeMHjcKa CBOjCTBA OKCHAA (peakluje ca BOJOM KOjUMa HacTajy KHCEIMHE
uxuapokcuan). Jlume  peakuuje  HeyTpanu3aluje, CICKTPOJUTHYKE  TUCOLHjalHje |
BPILUCTEXUOMETPH)CKA U3padyHaBamba Ha OCHOBY MCTHX.

Bpao nobap(4) [Mumemonekyncke Gopmyie KUCEIMHA KaO0 M OKCHIA, XUIPOKCHIA U COJH U3
HasuBa.(BajeHna). [lumejenHaunHe qucoLMjalyjeKUCceInHa, XUIPOKCUIAUCOIH, Ka0 U peakiiyje
HeyTpam3anuje. BprmucrexuoMerpujcka u3padyHaBama Ha OCHOBY jeTHOCTABHH]HUX jeHAYNHA
Jobap (3) 3namonexyiackehopMylIeHajBaXXHU]UXOKCU/1a,KUCEINHA, XHIpOoKeuaa 1 coau. Ilue
Y U3jeTHa9YaBa XEMHjCKEPEAKITNjCOKCHIaIH]e.
PazymenojamueyTpanuzaiuje,Kopo3nje,elIeKTPOIUTHIKE

auconujauuje.FiMenyjeokcuie, KucelnHe, XUIPOKCUIE U COJIM Ha OCHOBYMOJIEKYJICKe(popMyIIe.
JloBo/baH (2) 3Ha OCHOBHA (pU3MUKa CBOjCTBABOJIOHHMKA, KNCEOHUKA KA0 U FHHXOBY IMPAKTHIHY

MIPUMEHY
3HaAmojMOBE: OKCHJ, KHCEJIIMHA, XUIPOKCH, CO, UHaukaTop, pH BpegHocT. 3Ha MOJEKyJICKe
(dbopMyIe mpeacTaBHUKAOKCH A, KUCENTMHA, XUAPOKCUIA U CONTU,IbUXOBa OCHOBHA buznuka

CBOjCTBa Kao U NPUMEHY Y CBAaKOJAHEBHOM KHBOTY

KPUTEPNJYMU OLLEIbUBAIHA 8. PASPE/L IO HACTABHUM TEMAMA

1.MeTajau, OKCHIA METAJa U XHIAPOKCHIH (0a3e)

Opnuuan (5) 106Mja y4eHUK KOjUje y TMOTIYHOCTH CaBajlaflao Cajip)kaje OCHOBHOT M CPEIhEer

HUBOoa, CaMOCTaJTHO MUILE jeIHAaYMHE XEMHUJCKUX peaKllija Ha OCHOBY TEKCTa M pajy 3a/JaTKe

CTEeXHOMETPHUJCKOT H3pavyHaBamaHa. lloBe3yje MpakTHYHY MpPHUMEHY MeTala M HHHXOBHUX

jeaumena ca oropapajyhum xemMujcKiuM CBOjCTBUMA.

BpJio no6ap (4) nobuja ydeHUK KOjH j€ y MOTITYHOCTH CaBIagao cajipkaje OCHOBHOT U CPEIbET

HuBoa.llume peaknuje qoOUjama XUAPOKCHIA KAO U PEaAKIIHje Y KOjuUMa OHU YUECTBY]Y.

[Tume peakuuje no6Mjama XUAPOKUIA U EIEKTPOIUTUUKE AUCOLH]jalllje XHUAPOKCHIA.
VYcnenrHo BpIM jeTHOCTaBHUja CTEXMOMETPH)CKa U3padyHaBamba.

Hob6ap (3)no0uja yuyeHUK KOjH je y TOTIYHOCTH CaBJIaa0 cajp)kaje OCHOBHOT HUBoa [lumre

¢dopmyse oKkcua Ha OCHOBY BaJleHIIE , Jaje Ha3MB OKcHIUMa M 0a3ama,3Ha pa3iuky usmehy

M3pa3uTUX U npenazauxmeranaOojammaBa T0OJMOBEKOPO]j3H]a, JICTUPAHE

CacraBiba jelHaUMHE OKCHUJAIIN]e

HoBosban (2)[Iponanasu enemente y [ICE ,



3Ha OCHOBHa (pM3UYKA CBOjCTBA METANA,’IbMXOBY NMPHUMEHY U HajBaXHH]jE JeType 3Ha 3HAYCHE
nojMa XHJIPOKCH[, WHIUKATOp, Ka0 WIpUMEpe OKCcHIa M 0a3a y CBaKOJHEBHOM JKUBOTY H
MPAaKTUYHY IPUMEHY OBUX jeHHbCHA. 3HA OCHOBHA (pU3MUKa CBOjCTBA OKCHJA U Oa3a

2. HemeTa M, OKCHIM HEMETAJIA M KHCEJINHE

Oaamnuan (5) CamMoCTaHO THINE jeHAYUHE XEMHJCKUX peakildja Ha OCHOBY TEKCTa W paju
3aJlaTKe CTEXMOMETPUJCKOT Hu3pauyHaBamaHa. [loBe3yje MpakTUUYHY NpPUMEHY HeMmeTajla u
IbUXOBUX jeIUIbCHa ca OJAroBapajyhum xemujckuMm cBojcTBHMA. Iluiie xemmjcke jeqHaumHe
nobOujama KUCeIuHa U3 aHXuapua (KUCeIoT OKCHIa)
Bpao no6ap (4)[Iumepeaknuje noOujama KHCETMHA KAao M peakldje y KOjuMa OHe
yaecTByjy.[luie peakiuje eneKTpoIMTHYKEIUCOIIU]aIH]e KUCeTnHA
Pagu jemnocraBHHjE CTEXMOMETPH]jCKE 3aaTKe.
Hoo6ap (3) [Tume Gopmyne okcuga Ha OCHOBY BaJICHIIC , /1aje HA3UB OKCUIMMA U KHCEIMHaMa
Ha OCHOBY (hopmysie. 3Ha 1mojaM aJIOTPOTICKE MOTU(DUKAIIH]E

CacraBiba jelHAUYMHE OKCHJAIMje M JeIHOCTaBHHjE jeJHAUYMHE H00Hjarba Oe3KUCECOHWYHHX
KHCEJIHHA.
HoBo/ban (2)[Iponanasu enemente y I[ICE 3Ha meroBa ocHOBHa (U3WYKa CBOjCTBA,
3aCTYMBEHOCT Y
MPUPOAU U MPUMEHY 3HA 3HAUCHENOjMOBA:OMOTeHH €JIEMEHT, OKCHJ, OKCHJallWja,KUCeIHHA.
3Ha mpuMepe OKCHAA U KHCEIWHA y CBAKOJAHEBHOM JKMBOTY Ka0 M MPAKTHYHY NPUMEHY OBHUX
jenumemna
3Ha OCHOBHA ()M3UYKACBOjCTBA OKCH/IA U KUCEIMHA.
3. Conn
Opnuuan (5) Tlume peakiuje 100Mjama CoM , Ka0 U PEaKiiije y KOjuMa COJIMYUIECTBY]Y.
Onpehyje muxoBy npuMeHy Panu crexuomerpujcke 3aJJaTKke Ha OCHOBY OBUX peaKiivja
Bp.sio nodap (4) Iume popmyne coin Ha OCHOBY BaJIeHIIE MeTajla U KMCETMHCKOT OCTaTKa.
[Mume jenHauMHe pg00Mjamka COJNM  HEYTpPaTU3allMjoM, M jeHAUMHE EJIEKTPOJIUTHUKE
U COIIjaIuje.
Panu jeqHOCTaBHUjECTEXMOMETPH)CKE 3a1aTKE.
Hobap (3)IIume jemnoctaBHuje (opmysie COlU ,3Ha Jla HAa OCHOBY Ha3WBa IOBEXE KoOja
KHCEJMHA Jlaje KOjy co M Ja u3 ¢popMyse UMeHyje co.3Ha N0jMOBE: HEYTpajHa, Kuceia 1 06a3Ha
CO M MOXeE JIa UX Pa3juKyje Ha OCHOBY (hopmyIe.
JloBo/baH (2)3Ha oCHOBHA (pH3MUKa M XEMM]jCKa CBOJCTBA COJHU , Ie(UHHIIN]Y COJIH.
3Ha IpUMepe COJIH y CBAaKOHEBHOM XHBOTY Ka0 U IbHXOBY MPAKTUYHY IPUMEHY
4. Oprancka jeinmbemha H HUX0BA ONIITA CBOjCTBA

Opauvan (S)[Iuie cTpUKTYpHE U pallMOHATIHE CTPYKTYpHE popMyIie
Bpaio nobap (4) 3nadykmoHamHeppyneopraHCKUX|eIUBEHa
Jlobap (3)3Ha TUIIOBE YTHEHUKOBUXATOMA HPa3yMEMHOTOOPOJHOCT OPTaHCKHUX)EANbEHha
JloBo/baH 2) 3Ha na cy OpraHCKajeNbemha
jeaumemayribeHnKa3HaoNITapu3MIKacBOjCTBA OPraHCKUX ] eANbEHa
S. Yr/b0BO1OHUIIH
Opsmmuan (5)IIumedopmyneankana,alkeHauaIKHUHA, bopmyne
IUXOBUXU30MEpan iajeHa3nBe,

[Tuire xeMujcke peakiyjeyrJboBOJOHUKAN BPIIUCTEXHOMETPH]jCKan3padyyHaBamba




Bpao no6ap (4)[Iume dopmyie jenHOCTaBHHjUX M30Mepa U Aaje uM HasuBe.llume peakiuje
caropeBama,

CYIICTUTYIIH]E, AHIIH]C

Hobap (3)[Topen nepunuimja 3ua na muie GopMysie ajkaHa, aTkeHa U aJIKKHA .

3Ha MojMOBE: XOMOJIOTH HH3, H30Mep (HU3a UIT0JI0Kaja), PYHKIIMOHAIHA TpyTa, aulyja,
CyICTUTYLH]a,moiuMepu3anyja [uie jeqHaunHecaropeBama yrijbOBOJIOHUKA

JoBosbaH (2) [lepunuiie yr/b0BOIOHHKE : alIKAHE AIKEHE U aJKUHE.

3Ha na HAOpOju XOMOJIOTH HH3, 3Ha (opMyJie, Ha3uBe M (PYHKIIMOHAIHE TPYNE HAjBAKHUJUX
YIIbOBOJOHUKA.

6.0Opraicka jenmbemha ca KHCEOHMKOM
Onnnuan (5)3Ha XeMHUjCKe peakilfje J00ujalba KUCCOHUYHUX JeIbeHha U PEakilfje Koje cy 3a
BUX KapaKTepucTHYHe. Pajy 3aaTke HAOCHOBY XeMH|CKUX peakija. [loBesyje nmpumMeHy je ca
XEMH]CKUM CBOjCTBHMA OBUX jE/IUIHEIHA.
Bpao no6ap (4)[Iumedopmyiie akoxolia U KUCEIHHA, TUIIe (GopMyie lUXOBUX U30MEpa U J1aje
Hazupe. [lumedopmyne angexuaa,KeToHaU ecTapaHaOCHOBY Ha3uBaCacTaBma jeHAUYMHE
no0ujama akoxoua, ecraprudukanyje.3Ha MpUMeHy BaKHUJUX eTUHCHA.
Ho6ap (3) 3ua mTa Cy alKoXoiu , KapOOKCHIIHE KHCEIUHE , ajJeXUJu, KETOHH U ecTpu. 3Ha
Ba)XHH]€ NPEACTAaBHUKE U MUIIIE jeTHOCTAaBHU]jE
¢dbopMyne.3Ha TMOjMOBE aTKOXOJHO Bpeme,ecTepuuKal Hja, Xuaponusa, Katanuzatoplluiie
peaxuuje
caropeBama ajaKoxoJa
JloBosban (2)3Ha ¢yHKOMOHANHE Tpyne M ommre (QopMmyle ankoxoina H KapOOHWIHUX
Jjenumbemba.
3Ha (u3MYKa CBOJCTBA M MpPAaKTUYHM 3HAuYaj] OBUX JeAMIEHA. YME Ja HaOpoju BakHU]E
MIPEJICTaBHUKE.
7. BUOJIOIKH BAKHA jelUIbEeha
Opnnuan (5) [Mume ¢popmyse yribeHUX XuUapaTa , MacTd M yjba U IPOTENHA
Peakuuje nobujama OMONOIIKM BAXKHUX JEAMEBEHA Ka0 M PEaKlMje XUIPOJIM3E CI0KEHHX
YIJbEHHUX XUJpaTa, MacTu U yjbaPaau 3aiaTke U3 oBe 00JIaCTH.
Bpiao no6ap (4)[Iume ¢opmyne OHONOMIKKM BaXKHUX OPraHCKUX jeaumema [lume
peakuujedoTocuHTe3e, canmoHupuUKanuje U pasyme rpaheme MenTHAHE U TIUKO3UIHE Be3e.
O0jammaBa JoKa3uBame CKkpoba M MOHocaxapuaa y y3opkyCacTaBiba XEMHJCKE jeIHAYMHE
JEAHOCTaBHUX XEMMjaKMX peaklldja M, Ha OCHOBY HHX, carjeraBa ogHoce u3Mmely mace ,
KOJIMUMHE U Opoja YecTulla peakTaHata u Mpou3Boaa
Jlobap (3) Habpaja Guosomky BakHa OpraHcKa jeMbena, 3Ha
BUXOBY IPUMEHY H 3Ha4aj 32 KUBE OpPraHu3Me
3Ha mojmMoBe canoHM(UKaLMja, XUIPOJIN3a,eH3UM, (POTOCHHTE3a, JACHATYypalllja,aBUTaMUHO3a,
XHUIEPBUTAMUHO3a,XHIIOBUTAMAHO3A.
JloBoban (2) HabOpajaObuosIOIIKUBAXXHAOPTAaHCKA — JeAMIbEHA YyIJbEHE  XHIpaTe ,MacTH
WyJba,lIPOTENHE,BUTAMIUHE
3Ha na HaBeJe
¢u3nUKacBojcTBa(arperaTHOCTalbEUPACTBOPIbUBOCT )MACTUNYJbA, yTIbEHUXXUAPATa, TPOTEHHA
8. 3amTHTa )KHUBOTHE CPEMHE M 3eJIeHA XeMuja
Opnuuan (S)[Ipeanmku mocTynke Koju OM JTOBENMH /10 CMamema 3arahema BoJie, Ba3ayXxa U
3eMJBHIIITA.




Bpso no6ap(4) Yme na ob6jacHHM MITAIpOy3pOKYje HACTajakhe KUCEIUX KHIa, eeKTa CTaKIeHEe
Oamre u omTeheme O30HCKOT OMOTayda, MOTKPENU XEMHJCKHM jeaHadunHaMm. Paszyme mojam
eyrpudukanuja

Ho6ap (3) 3Ha K0oju cy OCHOBHU 3araljiBayu BOJIE, Ba3ayxa M 3€MJbHINTA

Pazyme mojmoBe: kucena kuia, eexar crakiieHe 0aiTe, peuukiaxa,

JloBosbaH (2) Pazyme 3Hauaj 6e30eaHOT OCTYIIamkha ca CylcTaHIlaMa i HAYMHE FUXOBOT
MPABUITHOT CKJIQIUIITEHHA.



