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BI/IOJIOIIKO-XEMUJCKI CAJIPJKA]]
ITPUPOME U OPYIITBA: VI3 ITEPCIIE

YUYUTEJbA Y CPEUNJI*

Kmyune peuu: Canermax. IIpemMeT UCTpaXKBarba y OBOM pajly OGHOCK Ce Ha
d10/IoIIKO-XeMIjCcKI 3aCTYIUbEHOCT OMOJIOLIKO-XeMUjCKMX Cafipkaja y mocrojehum
cazipKajis; nporpaMmumMa HactaBHuX npegmera Cset oko Hac u [Tpupona
npupoza ¥ IPYLITBO, KAO U HAaYMH Ha KOjJi Ce OHM peasn3yjy y HaCTaBM.
U IPYLITBO; VicrpaxuBarmeM cy odyxBaheHa 534 yunrerba U3 pas/mumnTIX KO-
YIUTEIBI; na Ha Teputopuju Perrydmuxe Cpduje. [TprmnkoM ncTpakuBama
HAaCTaBa. kopuiheHe cy leCKpUIITHBHA METOA U TEXHUKA aHKETHPArha,

IOK Cy NOfIallM aHA/IM3MPAHN KBAHTUTATUBHO U KBAa/IUTaTUBHO.
PesynTaTu ucTpaXkuBama Cy yKasas Ha IOBOJbHY 3aCTYIUBEHOCT
OMO/IONIKO-XeMMjCKIX CafipyKaja y IporpaMyMa HacTaBe I yerba
Csera oko Hac u Ilpupope 1 gpymTBa, JOK Cy ICXO[M yuera
jacHO medpmHMCaHM M KOHKpeTH30BaHu. Bemmiku Opoj yunrerba
CMaTpa fla Cy OMO/IONUIKO-XeMIjCKM Cafip>Kaju U3 Iporpama
HacTaBe I yuera IPUMepeHH JiedjuM MoryhHocTMa, Kao 1 TO
Jla ce HacTaBHA CPEJCTBA U IUTUTA/THE TEXHONIOTHje KOPUCTE Y
3a/j0BO/baBajyhoj Mepu mpumkoM odpasie capprkaja. Kao Hajmo-
TOZIHMjY METOJY VI MECTO 32 09pajly IPMPOJHIUX 1 APYIITBEHNUX
cajipKaja y4mTe/by CMaTpajy 1adopaTopujCKO-eKCIIepYMEHTATHY
METOAY ¥ BaHYYMOHMYKY HACTaBY, IITO Yje[IHO MPeCTaB/ba I
HajKBa/IMTETHUjU BUJ, YCBajarba 3HAba EMIIMPUjCKIM Iy TEM.

* OBaj pag je HoxpyKaH off cTpaHe MIHUCTapCTBa HayKe, TEXHOJIOLIKOT
pasBoja 1 nHoBaryja Perry6mke Cp6uje (Yroop 6p. 451-03-65/2024-
03/200138.
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Yeog

Hacrapa npupoze n spyura omoryhaa y4eHNIIMMa J1a YIIO3Hajy CBET OKO cede,
yK/by4yjyhu npupoaHe u IpyLITBeHe acleKTe, aln 1 ja pasyMejy pasinyauTe
TI0jaBe U Ipoliece Ha JIOKATHOM U I7100anHoM HuBoy (BupocaspeBuh, 2022).
Kpos pasmmunTe mpuctyme — nCTpakuparbe, pellaBame IpodaemMa, u3pamy u
IpeficTaB/babe IIPojeKara, Kao M MHTErPaLyjy ca APyruM IpeIMeTIIMa, Capaiiby
1 Kopuirheme pasnm4nTIX M3BOPA 3HAbA — YIEHNUIIV Pa3BIUjajy UCTPKMBAIKE
¥l COLIMjajTHE BElLITHHE, yCaBplIaBajyhn npuToM KOMYHMKAIMIOHE Y OpraHu3a-
moHe criocodHocTn. HacraBa mpupoge v pyIuTBa 1 HacTaBa y IpUpOaM, Koja
THofpa3yMeBa ,IIocedaH BUJ IIeIOfHEBHO OPTaHI30BAHOT BACIIMTHOOOPAa30BHOT
pazia, Koju je VICIUTAHVPaH TOAVIIBYIM IUTAHOM 1 IIPOTPaMOM LIKOJIe, @ KOji ce
peay3syje HaKOH JeTa/bHyX npunpema’ (Mutuh u gp., 2022, ctp. 129), 1o3UTUBHO
yTU4y Ha KBaJIMTET 3Hama y4eHMKA M IBUXOBY NpakTn4Hy npuMeny (Lexnh-
JoBanosuh 1 Munanosuh, 2020). HactaBHY nporpam 3a IpMpogpy 1 APYyIITBO
OCMMIIUBEH je TaKo Jja ofiroBapa rnorpedama maahux ydeHnka, momaxyhu um
Jla CXBaTe CBOjy OKONMMHY U ApywtBo yomuure (JIasapesuh u banbyp, 2001). ¥
nopebemy ca ApyrMM Hay4HMM O0ONACTMMA, 3HA4Yaj ¥ Cafp>Kajyi HacTaBe IpH-
pope 1 IpYIITBa OITIefajy ce y cefieheM: 3acHMBajy ce HA OCHOBHUM HAay4YHUM
IPVHIVIINMA IPYPOJHIX Y APYIITBEHUX HAyKa, TaX/BJBO Cy OffadpaHy IpemMa
OIIITYM ¥ CTIeLMPUIHIM KPUTEPUjyMIMa, TIpUIaroh)eHn Cy y3pacTy ydeHuKa u
OpraHM30BaHM CY IO CIMPA/THO-Y3/Ta3HOM MOJEITY, IITO oMoryhaBa fa yaeHnImu
dyny mocTeneHo yBefieHN y C/IOKeHMje Ca3HajHe KOHIIETITe.

[TocBeheHn yunTe/py HellpeCTaHO pa3Bljajy MHOBATUBHE IIPUCTYIIE OY-
YaBary fja o1 ce OdobIIAA UCKYCTBA yUerba 1 Pe3yTaTn yueHnka (Zupanec
etal,, 2023). Jako He mpefcTaB/ba HOBY IPUCTYTI, UHTEPANCHVIUIVHAPHO yIethe
TIIOCTaje BaXKaH ¥ M13a30BaH YMHI/IALL Y TEXHNKA Y KOHIMIVPAbY U peantnsanujn
caBpeMeHor [Ipoipama Haciliaée u y4erbd, HAPOUINTO Kafla je ped O HACTABHOM
IpenMeTy Koju nHTerpuiie duonorujy u xemujy. Ca 1/beM IpeBasuiakermna
AVICLMIUIMHAPHOT IIPMCTYIIa HACTaBY U IIOCTU3amba Behe edukacHoCTH y 0dpa-
30BHOM ITPOIIECY, 3HaYajaH dP0j eMIMPUjCKYX MICTPAKMBakba YCMEPEH je y IIpaBIy
VIHTepPAVCLIMIIIVHAPHOT MOfie/Ia HacTaBe. HacTaBa mpupope 1 pymITsa ,,yTide Ha
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Pa3Boj KpeaTMBHOCTY V1 JIOTMYKOT Pa3MMIIbatba yIeHIKa ; a TOCedHO je 3HavajHa
,»300T UVIbeHMIIe J1a IPVPOJIA M APYIITBO KAO HACTABHY IIPEAMET Y OCHOBHOj LIKO/IN
yjenumyje caipykaje pasIMINTIX HayIHIX, IPYPOIHIX U APYIITBEHNUX IOfIpyYja’
Meby kojuma cy: xemuja, pusnka, duonornja, reorpacuja u ncropuja (Hasanovic
i Gazdi¢, 2022). Y odmactu dnonoruje, 0Baj IpUCTYI je aHA/IM3VPAH Ca CTAHOBY-
IITa KOperalyje SMOOUIKIX TeMa ca CafIpXKajiMa IPYIUX HAyIHNUX IpefMeTa,
TOIIy T XeMuje, Kao U ca MHPOPMALIMOHVM TeXHOJIOTMjaMa, a IIOCMAaTpaHo Kpo3
cBe HUBOe 00pasoBama. KoMmOnHOBameM HaCTaBHUX cafipyKaja, odpaciymMa paja
VI pa3TIMYNTIM M3BOPYIMA 3HaIba IIOCTIDKeE Ce IyO/be pasyMeBatbe HACTABHE TeMe,
IITO BOAY JIO TPAjHOCTY U KBA/IMTETA 3HaMa KOJI yueHMKa. [Ipoipam Hactiiase u
yueroa y Upeom yuxycy 0dpaszosara je KIbyIHM JOKYMEHT BaCTIMTHOOOPA30BHIX
yCTaHOBA I IIPECTaB/ba OCHOBY BIXOBOT paja (Muxajnos, 2011). Y akryenHoM
IIpoipamy Haciliase u y4erva cagp>kaju IpUPOFHNX HayKa y Miahum paspennma
OCHOBHe 11KoJe 0dpal)yjy ce mHTerprucaHo y okBupy odaBe3HUX HaCTaBHUX
npenmMeta CBeT oko Hac (y IpBOM 1 ipyrom paspeny) u Ilpupona u apymTso
(y Tpehem n geTBpTOM paspeny) (Cnysderu inacnux PC - [Ipocsettinu inacHux,
10/2017, 16/2018, 5/2019, 11/2019). Y ckoIy HaBeleHUX IpeMeTa N3y4aBajy
ce u oppebhenn duomnomrko-xemmjcku cappxkaju. Cappyxaju Hacrase [Ipupone
IPYLITBA IOBE3AHM CY Ca Pa3/IIINTIIM IPYPOFHUM U IPYIITBEHO-XYMAaHUCTUYKIAM
HayKaMa. AKO ce 3aIITaMO 3allITO je HOTPedHO Ipey3eTn CafipyKaj 13 TOMKO
HayYHMX AVCIUIUINHA ¥ OPTaHM30BATH UX Y jeflaH HACTaBHM ITPEJIMET, OI0OBOP
MoyKeMo ITpoHahn y Om1o Ko0joj IpupOoRHOj M ApYIITBeHoj ojasu. [ToBesaHoCT
Pa3IMYNTHUX BPCTA IPOLieca IIpH ,,CTBapamy  MPUPOAHMNX U APYLITBEHNX I0jaBa
odaBesyje Hac f1a y4eHMIIIMa OMOTYhIMO /Ia Te IojaBe M3y4aBajy ¢ pasmmdm-
tux acnekara (Cnymdenu inacnux PC - IIpocseitinu inacnux, 10/2017). Y Tom
TOIVIeNly, YIIPAaBO MHTEPAUCIUMIUIHAPHOCT HACTaBHUX Caip>kaja odaBesyje u
y4uTesbe fla y CBAaKOJHEBHOM pajly IpoHasase Bese 13Mehy TeMarckux odmacTu.
CaMo Ha Taj HauVH y4eHuIMMa ce omoryhapa fja yode 1 IIpeTIo3Hajy pasmmdnTe
BpcTe Besa n3Meby rojasa y okpysxemy. [Ipema Munubery Burotckor (Vigotski,
1983), pa3Boj Hay4HMX ITOjMOBA Ce OC/Ialba Ha eMIVIPYjCKa 3Hama IIPOVCTEKIa
13 YCIIOCTaB/bakba BIIXOBUX Y3ajaMHMX ofHOCa. C TVM y Be3U, HayYHM II0jMOBYU
yTU4y IIOBPaTHO Ha MCKYCTBEHe M0jMOBe, Tpafiehn cucreM Koju Kof| yueHVKa
pasBHUja BayKHe KapaKTePUCTUKE — PasyM/bUBOCT U BOJBHOCT. basa mpeTxozHO
CTeYeHMX eMIVMPUjCKIX 3HAMA, Tj. IPEfI3Haa YTeMe/beHNX Ha CBAKOJHEBHOM
VICKYCTBY, Ca KOjOM yYeHMIIV Jo/Ia3e Y LIKO/TY, IPeCTaB/bajy IOTA3NIITe yYerha
caiprkaja HacTase npupogpe u apyumrsa (Marusi¢ Jablanovi¢ i Blagdanic, 2019).
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buonowko-xemujcku cagpsicaju y ipoipamuma Haciiase
u yuera 3a Ceeill oko Hac u IIpupogy u gpyuwiinieo

Yumennna je ga du yunresbyu Tpedaso a pasyMejy fa HACTAaBHM CafIpyKajyl HUCY
caMM I10 cedu LM/b KOMe ce Texxyl Beh IpeficTaB/bajy CpeicTBO 3a JOCTU3AbE
MIMPUX NEeJATOIIKNX HM/bEBa, Off yCBajarba 3Haba, IPEKO Pas3BMjamba BEITHHA
VI CHOCOQHOCTY, [10 MOACTHUIIAA IIO3UTUBHUX CTAaBOBA O YUY U CBETY OKO
Hac (Bupocasmesnh, 2022). YBupom y Ilpoipam Hacitiase u y4erva 3a IpefMeTe
Csert oxo Hac u [Ipupopa n gpyurrso (Cnyxdenu inacnux PC - IIpocseitinu
inacuuxk, 10/2017, 16/2018, 5/2019, 11/2019) Moxe ce 3aK/bYYUTH Ja Y OKBUPY
IPENOPyYeHNX HACTaBHMX Ca/IPyKaja II0CTOje OMOJIONIKO-XeMIjCKI CafipyKaju Ha
KOj/IMa ce TeMeJbl1 00pa3oBabe yIeHIKa Off IPBOT [0 YeTBPTOT pa3pefia OCHOBHE
mKore. [leoKyIHa 3Hamwa yYeHUI CTUYy Kpo3 Tofullmba 72 4aca CBeTa 0KO
Hac u [Iprpope 1 IpyInTBa; HACTAaBHM CafipyKaju Cy pacropeheHn o HacTaBHUM
TeMaMa. Y IIPBOM pas3pefy YYeHMLM CTUIY 3Hamba O Pa3INInNTIM du/bKama 1
JKIBOTIIbaMa 3 CBOj€ OKOJIVHE, KO 1 O OCHOBHIM CBOjCTBMMA HEXXVBE IPUPOTe
— BOJI€, Ba3[iyxa 1 3eM/bIIIITa (Bupgocasmesuh, 2022). Y Tom TIOI7IENY, YYEHUIIN
ce YIIO3Hajy ca OCHOBHMM CBOjCTBMMA BOJI€, IbeHUM PA3NMUUTUM CTamblIMa,
YKYCOM, MMPJCOM U IIPOBUAHOIIhY, Kao 1 yII0roM Bofe kKao pacTBapada. Kpos
HaCTaBHY TeMy ,,PasHOBpCHOCT pupofie’, y K0joj HOMUHMPajy SMOOIIKY caip-
Xajyi, Y9eHUIIM YCBajajy 3Hamba 0 OM/bKaMa U XVBOTUIAMa 13 OKPYXKerba, IIPK
geMy du Tpedasio fja yode, pasivKyjy, UMeHYjy U WIycTpyjy ofpehere dupke n
XKVMBOTHIbE KOje )KIBe y ITYMU, Ha IMBajy, y BOAY 1 nopex we. Cymehu o dpojy
HAaCTaBHIX je[MHNILIA, OBO je HajoduMHMja TeMa. [IpoydaBa ce Tako IITO je IpBU
Tieo yacoBa ITocBeheH yuemy cafpikaja o dv/bKaMa Vi BbYIXOBYM JIETIOBUMA, TOK ce
IPYTH €0 OIHOCY Ha XKMBOTHIbE 1 YTIO3HABaIbe IIXOBMX JIENI0Ba Tela, e/l0Ba
Te/la YOBEKa, 3Hauaj BOJie, Ba3[lyXa, 3eM/bUIITA, CYHUYEBE CBETIOCTU U TOIIJIOTE
3a )KMBOT OM/baKa, )KMBOTHHbA/90BeKa. OrOBOpaH OJHOC YOBEKa IIpeMa KIBOT-
HOj cpenvHM (LITelra BOJe, OfJIarame OTIafia Ha npensubeHa Mecrta, dpura o
dwpKama 1 XMBOTUbAMa) TaKohe ce n3ydaBajy. bronomika 3Hamwa 1 KOHIEIITH
KOHTMHYMPAHO C€ CTUYY Of II0YeTKA IIKOJI0Bakha I 3aCTYIUbEHM CYy Ha CBUM
odpasoBHMM HuBoMMa (Antonijevi¢, 2011). Ha npumep, dnornomika 3Hama o
YOBEKY y paspefHOj HacTaBy 00yXBaTajy OCHOBHe MH(MOpMaLKje O JbYACKOj
aHaTOMMj¥, PU3MOIOIMjH, PA3BOjy U BaKHOCTM 3ApaBOr Ha4MHA XXMBOTA, Kao
1 yHKIMjaMa pasnnanTyx oprada. OHa ce TOKOM IIPBOT LIUK/TyCa OCHOBHOT
odpas3oBama CyKI[eCHBHO IIPOIINPYjy Kpo3 IIpeIMeTHY HacTaBy. JoBek, XIBO,
IPUPOIHO U APYLITBeHO O1he, IpeficTaB/ba LIeHTPAIHY OCOBYHY Off KOje 3aBlce
OJIHOCU Y )KBOTHVIM 33jeIHNUIIaMa, ¥ KaO TaKaB IIPefiCTaB/ba KIbYIHY GaKTop y
ofip>KaBarby IPMPOJHE PaBHOTEXE UM, CYITIPOTHO TOME, YMHM Y3POK HapylllaBa-
Iha €KOJIOIIIKe paBHOTEXe YHYTap KMBOTHe 33jefiHuIie. YoBeK 4ecTo urpa ynory
perynaTopa y OffHOCHMa Pas/IN4NATIX >KMBOTHMX 3ajeJHNLIA, IIITO je BaYKHO MMaTI
Ha yMy nipu odpazu cappxkaja npegmera [Ipupona u gpymrso. Cagpikaju Ceta
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oko Hac 1 [Ipupoze u gpymrTBa SUTHY CY Kao [0 OIILITe KY/ITYpe MOojeUHIIa,
a7y CITy>Ke M Kao TeMeJb 3a pasBljarbe MHTePecoBama YUeHNKa 3a crenydiaHe
od/macTy Mpoy4aBama XXMBOT CBeTa. TaKBY MPUCTYIN U MHTEPECOBamba IOYNIY
Za ce popMupajy jour y MpejIIKkoICKoM IIepIORY, /i ce K/bYYHM Pa3Boj felliaBa
TOKOM IIPBOT IIMK/TyCa OCHOBHOT 0dpa3oBama. broomky cafpyxaju y HacTaBu
IpKpOZie U APYLITBA 0dyXBaTajy pasnmyuuTe acreKTe >KMBOTA, €KOJIOTHje M MHTep-
aKIyje XMBJX OpraHy3aMa. ,, YCBajarbe OMOJIONIKIIX 3Haba Y II0jMOBA y IPOLIeCY
BacIMTama ¥ 00pasoBama HeMajy caMo IPaKTUYHY 3HA4aj, KOjy Ce OTHOCK Ha
CTHUIIaEbe COMMIHE Ca3HajHe OCHOBE JIa/beT OIIIITET ¥ CTPYYHOT 00pa3oBama, Ha
PasMUMTIIM HUBOMMA, Beh ce 1 caM Ipoliec ycBajarba 3Hamba 1 II0jMOBA jaB/ba Kao
MoryhHOCT yTnijaja Ha pa3Boj ofpeheHNx crrocodHOCTY U BeNITHHA MUIIUbEba,
pe3oHOBama, pacyhnBama 1 pasymeBama Kofi yueHuka~ (Antonijevi¢, 2011, cTp.
224). OCHOBY OBVIX M3[JBOjeHVIX Pa3BOjHIIX ITPOLIeCa, Kao CerMeHTa IIe/IOBUTHjeT
1 00yXBaTHUjer Ipolieca MHTENEKTYa/THOT BaCINTalba, YIHE CaJp>Kajul Koju ce
Hajpe odpabyjy y paspenHoj HacTaBy a IOTOM U y IpeMeTHOj. Beh of mpsor
paspefa OCHOBHe LIKOJIE ,,[IPOLeCH YCBajalba U pa3Boja OMOIOLIKYX 3Hamba I
nojMoBa ofipeheHn cy, mpe cBera, cagpyKajuMa HacTaBe Koju cy npepsubenn
HaCTaBHUM IUIAaHOM VI IIPOTPaMOM 3a OCHOBHY 1Koy . HauMme, ,,3Ha4ajHa Be3a
nsMeby omadpanux cazipykaja HacTaBe ¥ TOKOBa pa3Boja OusIo Koje BpcTe IojMoBa
y HaCTaBy, I1a CAMUM TUM ¥ OMOJIOIIKIX II0jMOBa, Kao 1 Be3a usMeby cappxaja
HacTaBe I [TPolieca pa3Boja MUIIbEIba YUEHMKA, IOKa3aHa je y eKCIIepYMEeHTal-
HVIM MICTPQKMBAIbJIMA PYCKMX IICMXOJIOTA M JUJAKTIYAPa, Off KOjUX Cy CBAaKaKO
HajBa)KHIja eKCIlepYMeHTaTHa UCTpakuBama~ (Antonijevié, 2011, ctp. 224). Takas
BIJI HACTaBe Ce 3aCHMBA Ha HAYYHOM 3Halby Kao Ly/by KOTHUTUBHOT pas3Boja.
Y norneny ycnocras/bama LETOBUTUUX U LETUCXOMHMUX OJHOCA HEOIIXO/IHO je
Ia nena dojbe YIIo3Hajy cede U IpyTe Jby/e, Tj. Ja IO3Hajy M pasyMejy IojaBe y
npupopu. Kpos akTuBHe MeTOfie Yuerba, HIIP. eKCIIepUMEHTe 1 IIPOjeKTHY paj,
Y4YeHUI MOTy do/be I Caryiefiajy M pasyMejy pasimduTe KOHIIEINTe Y pasBujy
CBECT O BAYXHOCTY OMOIOMIKIX aclleKaTa y CBAKOJHEBHOM >KMBOTY. Y3uMajyhn y
0031p CpefyHy Y K0joj YUeHUII XKVBE U IbJIXOBA CBAKOJHEBHA MCKYCTBA, YUUTE/bI
VIX IIOICTUYY Ha PAaJJO3HAIOCT M MCTPAXKMBAILE 110jaBa I IIPOLeca Y IPUPOIHO]j U
npyirBeHoj 3ajeguniy (Crysmcdenu inacux PC - ITpocsettinu inactuxk, 10/2017,
16/2018, 5/2019, 11/2019).

XeMmjcKe caipyKaje y4eHUIIM yCBajajy Kafla y4e O MaTepyjanyMa — lbUXOBUM
OCHOBHIM CBOjCTBMMA, HAYMHY IIPON3BOAbe 11 Kopuinhemwy. Ha ocHoBy oByx
nopraraxa us IIpoipama, MO>Ke ce yOUUTH Jla Cy Y IIPBOM paspefy BUILIE 3aCTYIUbEHN
dromnomky campykajit. Y ipyroM paspemy HaCTaBHY CafpyKajyi ce MI3y4aBajy y OKBUPY
TeMe ,JoBek cTBapa’, Ipy yeMy ce odpabyjy pasmuntyt Matepujamm (IpBo, MeTaJl,
CTaKJIO, I/IACTYKA, TKAaHMHA) V1 ITPOM3BOMM JbY/ICKOT Pajia. Y YeHUIIM UCTPAXKY]y
OCHOBHA CBOjCTBa OBMX MaTepujaia, Kao IITO Cy TBpfioha 1 eacTUYHOCT, Te UX
II0BE3Yjy ca IPMMEHOM Y CBAKOIHEBHOM >KMBOTY. Vako ce He KOPUCTH I10jaM
»XEeMUjCKI Caip>Kajil’, jacHO je Jia ce KpO3 OBY HAaCTaBHY TeMY pa3Bl1jajy OCHOBE
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3a pasyMeBame ofHOCca u3Mehy cBojcTaBa MaTepujana u mwuxose HameHe. Takobe,
TOKOM JPYTOT paspefia Y4eHUIM HACTaB/bajy Ca YIIO3HABAEM JKMBE U HEXKIBE
npupoze, npoinpyjyhu 3Hamwa o dupKaMma, XXMBOTUbAMa U 40BeKy. Y Tpehem
paspeny yuenuny odpabyjy cimaHocTu u pasnuke nameby YBpCTUX, TEUHNX 1
racoOBUTMX MaTepujara, yje[Ho ce yro3Hajyhu ca mpomeHama Martepujasa — Oumo
7la je ped O BMXOBMM IOBPATHUM (MCTe3ambe, CaBUjambe, MMperbe/CKyT/bambe;
nclapaBame, KOHJeH30Balbe, TOIbehe/ouBpInhaBame) MY HEIIOBPAaTHUM
IIpOMeHaMa U CBOjcTBMMa (caropesame U phame). Tom ce mpumkom Bpun
cHucTeMaTM3alMja 3Haba O BOAY M Ba3[yXy, Y3 paji Ha pasyMeBaby KOHIIEenara
YBPCTOT, TEYHOT U TACOBUTOT CTamba, IIponpaheHor aHam3oM (peHOMeHa IOBpaT-
HIX VI HEIIOBPATHMX IIPOMeHa. bronomkn capp>xaju y 0BoM paspeny HajBulle
Cy IPUCYTHM y IIPBOj HACTABHOj TeMM ,,[Ipupona; YoBek; ApymTBo’. Y OKBUPY
IIOMEHYTe TeMe IIPUCYTHU Cy CafpKajul ¥ reorpadCKOT, ¥ XeMUjCKOT ,,TIOpeKIa.
I[IpBo ce yTBphYjy OmMKe MPUPOLHOT IIPOCTOPA — OCHOBHE KapaKTepPUCTIKE
U y3ajaMHe Bese, Koje IPeCTaB/bajy OCHOBY 3a Jla/ba pasMaTparba HaBeJleHUX
cagpsxaja. JKuBorHe 3ajeguuie odpabyjy ce kpo3 ocHOBHa odenexja, 1Ok ce
crenmduyHe )KMBOTHE 3ajefiHNULIE Y OKPY>Kerby (3aBI4ajy) N3y4aBajy fieTa/bHIje
IyTeM pasIMINTHX 0O/IMKa aKTVBHOT 11 aMOMjeHTalHOT yuema. CBe oBe TeMe
00yXBaTajy dMOIOLIKO-XeMUjCKN acTeKaT IpUpofie U MaTepujaa, npysxajyhn
y4YEHMIIMA OCHOBHO pa3yMeBarbe OBUX KOHIEIIAaTa U HbJXOBOI 3Hayaja y OKO-
JIMHY U JbYICKO] [IeTATHOCTH. Y7IOTa yYNTesba y yCBajarby 3Haba O OMOJIOIMIKO-
-XeMMjCKMM cafip>kajuMa y HactaBu CseTa oko Hac u [Ipupope n gpymrsa on
K/bYYHOT je 3Hayaja 3a pa3BOj yYEHIKA U IbIXOBO pa3syMeBambe CBeTa. Y YUTe/bI
HOZICTUYY PAaZlO3HAIOCT U YCMEPaBajy Ka KpUTUYKOM pasMUILbatby ¥ aKTUBHOj
YK/bY4€HOCTH YYEHNKA Y IIPOLEC YUeHha; IIOMAXXy YIEHMIMMA J1a Pa3BIjy OCHOBHA
3Harba O IIPUPOJHYUM U JPYLITBEHUM II0jaBaMa KPO3 pas/4yuTe METO/IE HACTABE,
I7ie Y9eHNIM Nodujajy IPUINKY Jla UCTPaXKYjy U pa3yMejy C/Io)KeHe KOHIIENTe.
Baxny ynory y odpaay 0BaKBMX HaCTaBHUX CafpiKaja UMajy eKCIepYMEHTHI
(ornmeny), mocedHO Kajia Cy y IUTamby XeMMjcku caipxkaju. Kpos nmocmarpame
U eKCIIepMMeHTEe YYeHUIM Ha IPaKTMYaH Hau4MH MOTY Jla MCTpaXke U caryiefiajy
IPUPOJIHE T0jaBe U APYIITBeHe PeHOMEeHe, Kao U fia IPYMeHe TeOpHjcke KOHIIEITe
y TIpaKcy — LITO JIOZJaTHO MOMaXke y pasyMeBamy wux (De Zan, 2005). Benmky
YZIOTy MIMajy ¥ CaBpeMeHM KOHIIENTY HacTaBe IIPMPONHMX HayKa, KOj/ 3aXTeBajy
IIEPMaHEHTHO CTPYYHO U ANJAAKTUYIKO-METOAMYKO yCaBplIaBambe HaCTaBHOT
KaJIpa, yCMepeHo Ka Kopuihemwy caBpeMeHNX 0O/MKa ¥ METOJIA MeJarOLUIKOT
panma. Ha xpajy, HarmacuheMo 1 To a KBa/lMTeTaH ofadup HaCTaBHNUX METOJa
3a caip>Kaje Kojy OfpakaBajy , KMBOTHY OnusuHy” oMoryhaBa ydeHuIuma y
MmabuM paspenyiMa OCHOBHe LIKOJIe MIVpe pasdyMeBatbe IPYPOTHIUX U IPYIITBE-
HUIX TI0jaBa y OKPY>XXembY, Y/Me Ce IIOACTUYY U 3aJ0BO/baBajy MHTEPECOBaba 3a
TeMeJbHO YIIO3HABaIbe )KMBOTHE OKO/MHe. CaMMM THM, MOYKEMO 3aK/by4UTH A
ce 10OpO OCMUII/BEHOM 1 peamn3oBaHoM HacTaBoM CBeTa oko Hac u [Ipupoze
U JpyLITBa OCTBAPYjy 3a/lalj, MICXO/M ¥ CTaH[apAM HacTaBe, a/li Ce YjeIHO U
3a/I0BO/baBajy IOTpede U MHTepecoBamba yUCHMKA.
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Meitiogonowku okeup uciipaxusarea

Llwp McTpaKMBamba je UCIUTUBAbE 3aCTYIUbEHOCTI OMOJIOIIKO-XeMIjCKIX
cagpkaja y mocrojehum mporpammma HacTaBHMX Ipegmera CBeT OKO HaC U
[Ipmpopa u ApyImTBO, Ka0 ¥ HAYMHA Ha KOjU Ce OHM peannsyjy y HactaBu. Ha
OCHOBY IIOCTAB/bEHOT LIM/ba UCTPAKMBaba POPMY/INCAHY CY UCTPAKUBAYKI
3aJlalli y HaCTaBKY.

1. YTBpauTI CTaB yUNTE/ba O MEPH Y KOjOj Ce OMOTIOIIKO-XeMICKI CaIpyKajit
IpUMeYjy Y nocrojehum nporpammMa HacTaBHUX HpeaMeTa CBeT OKO Hac U
[Ipupona u fpyIITBO, y3 MOCedaH OCBPT Ha HefoCTajyhe cajipaje M oHe Koju
ce MOTy/MOpajy MCK/bY4YUTH U3 HACTaBHUX IIPOrpaMa.

2. Vicnmtatn yckaheHOCT S10/I0IKO-XeMIjCKIX CafjpKaja ca O4eKMBaHUM
MICXO[[IMA HacCTaBe I y4erba y IporpaMyuMa HacTaBHUX IpeiMeTa CBeT OKO Hac
u IIpupopa u gpymrso.

3. YTBpaMTY CTaBOBE YUMTEbA O IPYMEHN PA3/IMYNTIX HACTABHUX CPEJICTa-
Ba J UTUTATTHUX TeXHO/OTH]ja, Ko U O 0fjadupy HaCTaBHMX METOJ]A y YCBajarby
3Hama O OMOJIOIIKO-XeMIjCKIM Cafip>KajuMa.

4. VIcTpaXuTu y K0joj Mepy ce IIPUINKOM peanusainyje SMOMOUIKNX U
XeMMjCKUX cafip)Kaja y HacTaBHMM npenameTuma CeeT oko Hac u IIpupopa n
APYIITBO KOPUCTY BAaHYYMOHMYKA HACTABA.

CraBoBU 11 MUII/beba VICIIVITAHNKA JOOMjEHN Cy ITyTeM aHKETHOT YIIMTHIKA
npexo [yrn popmc mnardopme.

Yzopax uciupaxcusarea

VcrpaxxusamweM cy odyxsahena 534 yunrerba 13 pasmanTix mkona y Cpduju,
off kojux 88,4% VcIMTaHMKa YiHe 0code SKeHCKOT 10714, ToK 11,6% mcnmraHnka
4yHe ocode MymIKor rorna. Ha ocHOBY rofiiiHa pafHOT CTaXka, OfJHOCHO [Ty KIHe
PagHOr MCKYCTBa, MICHUTAHNULIN Cy IIOAe/beHN Y Tpu rpytie: of 0 go 10 rognHa
(43,3%), ox 11 mo 20 rogmHa (28,1%), ox 20 go 30 roguHa (28,7%). Y ogHOCY Ha
MeCTO 3aII0C/Ierha, YYUTe/bY Cy CBPCTaHN Y [iBe IpyIe — ypdaHo Hacerbe (77,9%)
U pypanHo Hacerbe (22,1%).

Oépaga iogatniaka

Y ucTpakmBamy Cy NpyMembeHe KBAaHTUTATYBHA U KBAJIMTATHBHA aHA/IN3a
IPUKYIUbeHNX NofiaTaka. KBaHTUTaTMBHA 00paja mojaTaka odyxsaruia je
u3padyHaBalbe OCHOBHUX Mepa IeCKPUNITUBHE cTaTucTuKe (ppekBeHuymje — f
¥ IIPOLIEHTYya/THe BPeHOCTH — %), IITO je oMOryhmmo dorbu mperies cTaBoBa
VICHUTaHMKA O 3aCTYIUBEHOCTH OMOIOUIKO-XeMIjCKUX CafpiKaja y HaCTaBHUM
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nporpamuMa npepgmera Ceet oko Hac u Ilpupopa n gpyurrso. ITopen geckpui-
TUBHE CTATUCTVKE, IIPUMEIbEH je X -TeCT 3a MCIUTIUBAbE PA3/INKa Y OfTOBOPUMA
VICTIMTAHMKA Y OTHOCY Ha JieMorpadcke 11 mpodecroHanHe KapaKTepUCTHKe: TOJI,
Iy>KIMHA PaJIHOT CTaKa U TUII Hacesba y KOM ce Hajlasy mKosna. Hermapamerpujckn
CTATUCTUYKY TecT X oMOryhio je ucrmTuBame 0 pasimKamMa y CTaBOBUMA 13-
Meby pasnmumunTyx rpyna ucnurannka. Ksammrarusaa aHam3a odyxBartaina je
KaTeropu3alujy U TyMademe Ofif0BOpa Ha NTama OTBOpeHor Tuma. Ha oBaj
Ha4VH IPUKYIUbEHN CY ITOJALY O CIIeIIpUIHNM CafipyKajuiMa KOji ce CMaTpajy
HeJJOBOJ/BHO IIPYIMEPEHIM JIedjJIM CIOCOOHOCTIMA pa3yMeBaa, Tj. O CafipyKajuma
KOju 811 MOI/IV OUTH M30CTaB/beHN paiy pacTepehersa HacTaBe, Kao 11 MeTolaMa
Y1 CPeICTBMMA KOjU Ce Hajuelthe KOPUCTe y pean3alyjy SMOIOUIKO-XeMIjCKIX
cagpikaja.

3a cTaTncTHUKy 0dpajy moparaka kopuithenn cy nporpamn momyT SPSS
23.0 1 Majkpocodt Excern, xoju cy omoryhmnu npenyusHo nspadyHaBame 1
IpYKa3uBambe JoOUjeHNX pe3ynTara Kpo3 Tadere u rpaduKoHe.

Pesyninawmiu uctipaxuearea ca guckycujom

IIpBu 3aaTak cTpaKuBarmba ONO je ycMepeH Ka yTBphuBamy cTaBoBa yu4nTesba
0 3aCTYIUBEHOCTH OMOJIOIIKO-XeMMjCKIX CafpKaja y HACTaBHUM IPOrpaMyuMa
npenveta CeT oko Hac u IIpupopa n fpymTBo, € mocedHnM ocBpTOM Ha Moryhe
HeJloCTaTKe in notpedy 3a n3ysuMameM ofpehennx cazgpyxaja. Ilopmary ykasyjy
ma sehuHa ycnuranuka (71,3%) cMaTpa fa cy dMOIOMIKO-XeMIjCKY cafipKaju
aJIeKBaTHO 1 IOBO/BHO 3aCTYIUbEHNU Y IPOrpaMmMa, Mamwy dpoj mux (27,5%)
CMarpa Jla Cy OHM HEJIOBO/bHO 3aCTYIUbEHU, NOK je 1,1% mcnmranmka nsHeno
CTaB fIa Cy OMOJIOIIKO-XeMIjCKI CafipyKajii ITPeKOMepPHO 3acTyIbeHN. Ha ocHOBY
X>-TecTa yTBphEHO je [a IoCcToje 3HaYajHe pas/ivke y CTABOBMMA UCIIUTAHNKA Y
opHocy Ha o (X = 8.676, p <.013, df = 2) u my>xuny pagHor craxa (x* = 27.886,
p <.000, df = 4). Vicmranuuy myuixor nosna (87,1%) y ehem mmporieHTy HaBope
71 Cy cafpyKajy IOBO/bHO 3aCTYIUbEHY Y OTHOCY Ha MCIMTAHMKE JKEHCKOT 110/1a
(69,3%), OK MCIIMTAHUIV Ca JY>KVIM PaIJHUM VICKYCTBOM — 13MeDy 21 ropyse u
30 ropyHa pafHOT CTaXka — Takobe yKa3yjy Ha JOBO/BbHY 3aCTYIUBEHOCT d10I0o-
IIKO-XeMUjCKIX cafipykaja (81,7%). [Jodujenn pesynraTu Cyrepuiry a yauTe/by ca
BUILIE paJJHOT MICKYCTBA KPUTUYKI IIPOLIekbYjy KBAaHTUTET Y IPYIMEHY HaCTaBHUX
IporpaMa y OZHOCY Ha aKTye/lHe MoTpede ydeHMKa.

ITopep Tora, mpBMM 3a4aTKOM je 0dyxBaheH 1 1eo MCTpaXkMBamba O TOMe Jja
JIM y HACTAaBHVM ITPOTPaMyIMa HeJOCTA]y MOjeVHY OMO/IOIIKO-XeMMjCKI Cajip-
Kaju, /v Y J1eo KOjJi ce OHOCH Ha IoTpedy fia ce ofpeheHn cangpskaju nckpyde
u3 nporpama. Ha ocHOBY 100MjeHNX pe3ynTaTa UCTpaKiBamba, 3aK/bydyjeMo Ja
sehyHa ncnmrannka (62,5%) cMaTpa fja mporpaM HacTaBHUX mpeaMeTa CBeT
oko Hac u [Ipupopa u gpymrBo cafgp>xu cBe morpedHe SMOOLIKe M XeMUjCKe
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cazipxaje. Vmax, 3HauajaH feo wux (35,6%) cMarpa Jja mporpamy HefloCTajy ofpe-
henn dmomonko-xeMujcKu cafipKaju, JOK Marb IIpOLjeHaT ucnmTanuka (1,9%)
HaBOJIM J]a HEJIOCTAjy TEMe Be3aHe 32 €KOJIOTHjy M OfP>KMBY Pa3Boj. AHAIM30M
X>-TecTa yTBpheHe cy cTaTucTH4Ky 3HaYjHE PasyiKe Y CTABOBMMA VCIIMTAHVKA
y ogrocy Ha o (X = 18.211, p <.000, df = 2). Vicrrannum MyLIKor 1osa y Be-
hoj mepu cmatpajy ga mporpam nma cBe norpedue caapkaje (87,1% mynkapara
y ogHOCY Ha 59,3% sxena). Ca jipyre cTpaHe, 38,6% >keHa cMarpa Jja Iporpamy
HepocTajy opehenu cappskaju, y nopehemy ca 12,9% myikaparia. 3aHUM/BUBO
je la HujefaH MyIIKapal Huje M3pas3iio MULIJbERbE Jla IPOrpaMy HEJOCTajy TeMe
0 €KOJIOTVj}I U OPXKVIBOM Pa3Bojy, AOK je Tor cTasa dmo 2,1% >keHa.

Behnna ncrimranmka (70%) cMaTpa ja y mporpamyMa HacTaBHYIX ITpegMeTa
Caet oko Hac 1 [Tpypoza 1 IpyIITBO He MOCTOje SMOTOIIKO-XEMMUjCKI CafipKaji
KOjv1 O ce MOITIV MCKJ/BYUIMTH pajiy pactepehema Hactase. Hacympot Tome, 30%
VICHUTAHUKA CMaTpa fla OM YK/IamameM II0jef[lHIX cafpyKaja HacTaBa MOIJIa
dutu pacrepehennja. Kopumtherewm x*-recta yrBpheHe cy cratucTidky 3Havaj-
He pas/MKe Y MALbEbYMA MCIIUTAHMKA Y OTHOCY Ha BUXOBY JY>XIHY PaJHOT
craxa (x* = 45.852, p <.000, df = 2). Vicnuranum ca kpahum pagHuM cTakom
(0-10 rogmHa) y Behoj Mepy cMaTpajy fia IporpaM Cafp>ku eleMeHTe Koju du
ce Mor n3octaButu (60,6% je onropopmio ,,/la”). OBaj mpoleHaT ce cMamyje
KOJ ICIITaHMKa Ca IY>KMM CTa)XKOM: y TPYIIM Y4nUTe/ba Koju umajy 11-20 roguna
pagHor cTaxka 30% nopip>xaBa usysuMarbe CajprKaja, JOK y TPy yIUTe/ba KOju
nMajy 21-30 rogHa paiHOT cTaXka caMo 9,4% memt oBo Munubermbe. MehyTtnm,
YUUTEbY Ca TYXKIM CTaXKoM y Behoj Mepy cMaTpajy [a He IIOCToje CafpyKaju Koju
du Mormm dutn nckpydern (36,9% y rpynu yumnrerba Koju umajy 21-30 roguaa
CTaka, y OGHOCY Ha 27,3% y rpynu yuute/ba Koju umajy 11-20 ropmna, n 35,8%
y Tpynu yuuTerba koju uMajy 0-10 rogyuna). [lakie, yanrTe/by ca Mambe pafHOT
VICKYCTBA MIMajy M3PaXKeHUj! KPUTIYKM CTaB IIpeMa 0dMIMY HAaCTaBHUX Cafipykaja,
JIOK OHM ca Iy>KMM CTa>KOM BHIIIE IIOfIpyKaBajy ImocTojehy cTpykTypy mporpama.

Yeknahenocitiu u KOHKpeifiusayuje ucxoga Haciiase

u yuerwa u tipunaiohenociii geujum moiyhnocimiuma
dUONOUKO-XeMUJCKUX cagpicaja y Upoipamuma HAciaeHUX
upegmeitia Ceeiti oko Hac u IIpupoga u gpyuwiitieo

Jlpyru 3aiatak MCTpaxuBamba dMO je yCMepeH Ka IIPOLIeHY CTaBOBa MCIIVITAaHUKA
0 TOMe JIa JVI Cy OYeKVMBAHM Pe3y/TaTy (ICXO¥) HacTaBe U y4era, KOji ce OHOCe
Ha OMOJIOLIKO-XeMUjCKe cafjpKaje y porpaMyMa HacTaBHUX mpeaMeta CBeT OKO
Hac u [Ipupopna u apymTso, jacHo feduHMCaHY U ycKTaheHn ca IIaHMpaHuM
cappxajuma. Pesynratu nmokasyjy mga 60,9% yucnnTaHmuka cMarpa fia cy MCXOgu
jacHo medyHMCaHN, 36% HABOAY Ja Cy JeMVIMITYHO fedpyHMCcaHy, IOK 3,1% cMatpa
Jia Cy He[IOBOJ/BHO jacHM. 3HAYajHe CTATUCTIYKE aHAJIM3e X -TeCTa 32 OBY IPYILY
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NUTamka I0Ka3yjy pas/lIMKe y CTaBOBMMA MCIMTAHMKA Y 3aBMCHOCTY Off 1101,
PajIHOT CTa)Ka M TUIIA Hace/ba y KOME Ce Hajlasy IIKO/A Y KOjOj Cy 3allOCTIEHN.
CrarycTidka aHajm3a X -TeCTOM yKasyje Ha pas/iiKe Y CTABOBYMA ICIINTAHIIKA Y
opHocy Ha 11071 (X = 45.108, p < .000, df = 2) — crTaHUIM MYLIKOT 0712 M3pa-
3V CY, jeHOITIACHO, cTaB (100%) ia Cy O4eKMBaHM pe3y/ITaTy HACTaBe I yIerha
y IOTITYHOCTH jacHO Ae(dVHMCAHY U yckaaheHr ca ITaHMpaHuM CafpKajuMa,
TOK je MICTH cTaB mennio 55,7% >xeHa. Hacynpot Tome, 40,7% >keHa cMaTpa fa
Cy OBU MICXOZIM CaMO JIe/IMIMUYHO Jie(pMHIICAHY, JOK 3,6% eHa cMaTpa fia Cy OHI
HENOBO/BbHO jacHu. Hujeman ncnmuranuk MyIIKor 1oja Huje M3pasyuo CTas fia Cy
VICXOJIYI IeNIVIMITYHO VTN HEFIOBOJBHO jaCHO AepUHMCAHN. VICIMTaHUIN MyIIKOT
TI071a JICKa3a/Ii Cy BUCOKO ITOBEpErbe Y KBA/MTET IVIAHMPAHNX MICXOJIA, IOK CY
VICHMTaHNIV YKEHCKOT 071a M3pas3nm Behy ckenTnyHOCT, HaBogehn nmpocrop
3a HanpeyaK y feyHucamy 1 ycknahyBamy 1CXoa ca HACTABHYM CaJIpyKajuMa.
Pesy/rary cy mokasan jja II0CToje pas/iKe y OGHOCY Ha TiIt Hacesba (x° = 22.032,
p <.000, df = 2) n y ogHoCy Ha my>xxuHy pagHor craxa (x> = 32.545, p < .000,
df = 4). Vicnurarnim Koju Cy 3al0CIeHN Y IIKO/IaMa Y PYyPaTHNUM ITOAPYYjuMa
y HajBeheM IIPOIIEHTY cMaTpajy 4a Cy OYeKMBaHU pe3y/nTaTy (MCXOfy) HacTa-
Be U y4erba jacHO AeMHNCAHN 1 YCKIaheHN ca INIaHMpaHUM CafIpXKajuMa, ca
YyMe CY CaIJlaCHU U UCIIMTAaHUIM KOju uMajy 10 mo 20 roguHa pajiHOr CTaXa.
Crnepehyt cerMeHT ce OfHOCHO Ha TO y KOjOj MepU CY OMOOMLIKM U XeMUjCKM ca-
Ip>Kaju IpuaroheHn fedjuM cocodHoCTMMa pasyMeBama. Off yKyIHor Opoja
MICIIMTaHNKa, 66,3% cMaTpa fa Cy cafpskaju npumarohenn, 31,5% je crasa fia cy
IeTIMIYHO ITpUIaroheny gedjuM MoryhHocTMa, JOK 2,2% cMaTpa fa cafipyKaju
yomuITe HuCy npuiarohenn gedjum moryhHoctMa. 3aHuM/BMBO je ma 1,9% vic-
IMTaHVKA CMATpa JIa Cafip>Kaju Be3aH! 3a HacTaBHe jeguHuie ,doTocunresa’,
»OcodnHe xuBux duha” u ,MarseTnsam” HUCY IpuIarohenu crocodHocTMa
Jledjer pasyMeBama (Ha y3pacTy y KOMe ce BpIIN ib1xoBa odpaja). Pesynratn
fodujenn x*-TeCTOM yKasyjy ia [OCTOje Pas/yKe y OFHOCY Ha IO/ MCIIMTaHMUKA
KaJja je y IUTamby MUIbEEbe O TOMe KOJIVIKO Cy OVIOJIOIIKY VI XeMIUjCKI CafipyKaji
nprarobeHn edjum ciocodHocTMa pasymeamsa (X = 13.834, p <.001, df = 2).
Mymukapun y Behoj mepu (87,1%) cMarpajy a Cy SMOJOMIKY 11 XeMUjCKI Caip-
Kaji y IporpaMyuMa HacTaBHMX npefiMeTa CeeT oko Hac 1 IIpupona u gpymrso
npuiaroheHn gedjuM cCocoOHOCTMMA pa3yMeBama, OK je KOf MCIIMTaHUKa
JKEHCKOT I10/1a MUALLUbEIbE Y 3HAYajHIjOj MePU TIOfie/beHOo — 63,6% cMaTpa f1a cy
nputarobhenn, 1ok 33,9% cMmaTpa ia Cy caMo AeIIMUYHO IIpyIaroheHn.
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IIpumena u ogadup Hacia6HUX Mei0ga U HACTHABHUX cpegciiasa
y Upouecy yceajarba 3Harba 0 SUONOUIKO-XeMUJCKUM Cagprajuma
y upoipamuma Ceeitia oko Hac u IIpupoge u gpywiitiea

HacraBHe MeTOfie OTKpPMBAjy Iy T KOjUM je MOTyhe oCTBapuTH I/beBe 11 3a/laTKe
Ha ofpeheHoM uacy: ,MeToza je HajOO/BM Iy T M HAUVH KOjUM Y4EHUIN Y IPO-
IeCy II0y4YaBama, y4erha 1 HaCTaBe, [e/Tyjy Ha OCTBAapUBamby I/beBa I 3alaTaka
BacIINTama ¥ 00pa3oBama, IIpe CBeTa Y OBJIAfjaBalby cafpkajuMa odpasoBama
Kopuctehy ctanmappe, cpenctsa u odjexre odpasosama’ (Illexosuh, 2006, cTp.
255). TlocToje pasmuunTa MUIBEHa O KIACUPUKALVjJ HACTAaBHIX METOJ, O
KOjuX M3[BajaMo Kinacudukanujy npema [Ipoganosuhy, koju ux gemm y Tpu
Be/IVKe IpyIie: BepOa/HO-TEKCTyaTHe, IeMOHCTPATMBHO-WIYCTPATUBHE U 1ado-
paTopujcKo-eKcrepuMeHTanHe HactaBHe MeTofe (IIpoganoBuh n Huukosuh,
1970). Tpehnu 3apmaTak duo je ycMepeH y mpaBIy yTBphuBama pasHOBPCHOCTHI
U ynorpede HACTAaBHUX METOJA IIPY peannsalyjyu OMOMOLUIKO-XeMIjCKUX ca-
Ip>Kaja, Kao 1 ynorpede HACTAaBHUX CPEfICTaBa C aKI[EeHTOM Ha JUTUTaTHIM
TEeXHOJIOTMjaMa. YBIJOM y loOujeHe OATOBOpe YUNTe/ba y Be3! ca KopuirhemeM
HAaCTaBHMX METO/]a YOUaBajy ce pas/iKe y MUAIIbelY. 3Ha4ajaH Opoj yunresba
KOPYCTH TadOpaTOPMjCKO-eKCIIePYMEHTATHy METORY, YaK 53%, IITO je BeoMa
noxsanHo. Ha gpyrom mecty Hanasu ce MeTopa pasrosopa (17,8%), satum
MeTOfja WIyCTPaTUBHMX pagoBa (17%), ITocie Koje creay MeTofa yCMEHOT 3/1a-
rama (7,5%), 3aTuM MeTOfla YNTamba I pajia Ha TeKCTY (3,4%), a Ha OCIeAbeM
MeCTy je MeTofia IucaHux pajosa (1,3%). Y ogHOCY Ha ToiMHe paJHOT CTaXa,
VICTPaKVBakbe je yKa3ajlo Ha 3aK/by4yaK npukasaH y [padukony 1 (x* = 68.721,
p <.000, df = 10). Hanme, fodujeno je aa yanTespy y CBOM pajy HajBuIle KOPU-
CTe TadopaTopyjCcKO-eKCIIePUMEHTATHY METOAY, ¥ TO HAPOUUTO OHM YIUTE/bI
Koju MMajy 10 10 20 ropyHa paHOT CTaXKa, KOji HIUCY CKJIOHM YHOTpedu MeTozna
4yTama 1 pafa Ha TekcTy. C Ipyre cTpaHe, IIOC/Ie OBe METOfie, HajUCKYCHUjI
yuanTespn y HajBehoj Mepu IpMesyjy MeTORy pasroBopa, HOK HajMarbe UCKYCHU
Y4IMTE/bY KaO IPUOPUTETHY HajBUIIE KOPUCTE METOY MIYCTPATUBHUX PajioBa.
Metopy micaHMX pafioBa KOPYUCTY U3y3eTHO Majy Opoj yuuTesba, Oe3 0d3upa
Ha JY>KVMHY pajHOT CTaXa.
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Ipaduxon 1. ITogary 0 HacTaBHUM MeTOJaMa Koje MCIIMTaHNIY HajBMIIIe KOPUCTe
y peanm3aariyjyu SMOJIOIKIX Y XeMIjCKIX Cajip>Kaja y HACTaBHYM IIpefiMeTIMa
Cset oxo Hac u [Iprpopa u gpyIuTBo, y OBHOCY Ha JY>KMHY PaJHOT CTaXKa

Taxobe, n pesynratu uckasauu y [papukony 2 ykasyjy Ha IIOCTOjame
pasnuKe y OHOCY Ha TO y KOM Ce MeCTY Hajlasy IIKO/a, a Y OKBUPY IUTamba
0 HaCTaBHMM MeTOJaMa Koje MCIUTaHNUIIV HajBUIIe KOPUCTE y pealn3anyjn
OUMOJIOMIKMX 1 XeMUjCKUX cafpikaja y mpenMeTyima CeT oko Hac u [Ipupopa u
mpywrrBo (x* = 28.940, p < .000, df = 5). Vicnurasuum Koju paje y 0da THIIa KO-
JIa'y CBOM pajly HajBUIle KOPYCTE Tad0paTopyjCKO-eKCIIePUMEHTATHY METOAY,
Ka0 ¥ METOJI WIIYCTPaTUBHMX pafoBa. MebhyTum, 3a pasnuky of ncnmuraHmuka
3aII0C/IEHNX Y IIKO/IaMa Y ypdaHMM HacerbyMa (Koju ce y Behoj Mepu ocmamajy
Ha TIIPYIMeHy MeTOfie Pa3roBOpa), MCIMTAHUIIN 3aIIOC/IEHN Y IIIKO/IaMa Koje ce
Hajla3e y pypaJHUM Hace/byiMa y Behoj Mepu ce oc/tamajy Ha MeTOZy IMCaHUX
pajioBa I METOJie YMTarba M pajia Ha TEKCTY.
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Ipaduxon 2. [Togary 0 HaCTABHMM MeTOAaMa Koje MCIIMTaHUIN
HajBMILIe KOPJCTE y peay3aliyji SMOMOMIKIX M XeMIjCKUX CafipKaja y
HacTaBHMM npefMeTrMa CeT oko Hac u IIpuposa u gpymTso, y ogHOCY
Ha TUII Hace/ba y KOM Ce HaJ/la3y IIKOJIa Y KOjoj CY 3aIllOC/IEHN

419



420

VBko A. HUKOJIN'R, Ajonra A. JKYTIWR, Ipenpar [I. MUJIOCABJ/BEBII'R

Buonowiko-xemujcku cagpicaju y Haciiasu pupoge u gpywiniea: us iepciiexiiiuse yuuiiena y Cpduju

Kapa cy y nuTamy HacTaBHa CPefICTBA, MICTPAXKEHO je [ja /I ITOCTOje OHa Koja
Cy HEOIIXOfIHA Y IIOI/IeNy peanu3salyje SMoIOMKO-XeMIjCKIX cafipyKaja, LITO je
pesyntupano cnefehum ogropopuma: 61% VCImMTaHMKA Ce M3jacHYO Jja Y IIKO/Ia-
Ma He IIOCTOje CBa HEOIIXO/fHa HaCTaBHa CPEJICTBA, JIOK je 39% Ouso cympoTHor
craBa. Ha nurame ma mu ce y HactaBu npenmera Cser oko Hac u [Ipupona n
IPYIITBO KOPYCTE AUTUTA/IHE TeXHOMoryje fodujenu cy cnenehm ogrosopu: 71,3%
VICIIMTAHMKA M3jaCHITIO CE Jla 4YeCTO KOPUCTE JUIUTAIHE TeXHOIoruje, 27,7% je
YKa3aslo Jja X KOPMCTe IIOBPEMEHO, oK je 0,9% yKa3asio fja X HUMKaJ He KOpu-
cre. Ilocroje pasnuke y OBHOCY Ha JJy>KIMHY CTa)Ka M 'y OJJHOCY Ha II0J/I Kajia je y
NUTaky CTaB O OIPEM/bEHOCTI CBYM HEOIIXOHMM HAaCTaBHUM CPENCTBUMA 32
odpay SMOOLIKIX 1 XeMMjCKIX CafipKaja y HaCTaBHUM IpenMeTiMa CBeT OKO
Hac u [Ipupona u gpyurrso (x* = 9.324, p < .009, df = 2). Vicimranuim ca kpahum
pagHuM craxkoM y Behoj mepn (68,4%) cMaTpajy fa He ITOCTOje CBa HEOIIXO/IHA
HaCTaBHA CPEJICTBA KaJia je ped 0 00pajy OMOIOLIKIX U XeMUjCKIX cafpKaja y
HacTaBHMM IpenMeruma CseT oko Hac u IIpupopma u gpymrso.

Bemuku dpoj ncnmranmka, myx 71,3%, 4eCcTo je KOpUCTNO AUTUTATHE TeX-
HOJIOTHje, OK M3y3eTHO Ma dpoj 1buX, 0,9%, HUKaj Hulje KOPUCTYO AUTUTATHE
TEXHOJIOTHje Y peanusanyjyu HactaBux npenmera Ceer oko Hac u [Ipupopa u
ApYIITBO. VI 10 0OBOM INTalby PE3yNTaTH UCTPAXKMBatba Cy YKasaly Ha pasyn-
Ke IIPOVCTEKIIe U3 JY>KMHe pagHor cTaxa (x* = 29.490, p < .000, df = 4), nona
(x> =7.030, p <.030, df = 2) n Tina Hacerpa (x° = 47.222, p < .000, df = 2). lodujeHo
je ma mymkapuy y Behoj Mepy KopucTe JUTMTaIHe TeXHOJIOTMje Y HaCTaBI
npepmera CseT oko Hac u [Ipupopa u gpymtso (85,5%), 3aTUM MCIUTAHUIN
quju je pagHu cTax usmehy 11 n 20 ropuna (82%), Kao ¥ yIMTe/bY 3aIIOCTIEHN Y
IIKO/TaMa Koje ce Hamase y ypdanum Hacerbuma (78,1%).

Yuectnanociu ipumere sanyuuoHuuke Haciiase y peanusayuju
SUONOWKUX U XeMUJCKUX cagpiaja y HACHIA6HUM
upegmeiiuma Ceeiti 0ko Hac u IIpupoga u gpyuiiieo

Banyunonnyka Hacrasa faje Behe MOryhHOCTY IIpoMeHe IepCIeKTUBE pajia, KaKo
HaCTaBHMKA TAKO ¥ YYeHMKA, IOCeSHO y MOITIeAy IOACTUIIAbA KPeaTMBHOCTI 1
TI0jadaBarba capajimbe MPIINKOM 0dpajie rpajyiBa I peajm3alyje HaCTaBe. ,, Y Yere
¥ TIOy4aBame BaH IIKOJICKMX 31/10Ba ITOICTIYE MOTHUBAIINjY U PafI03HANIOCT KOf
Y4eHINKa, I0K KOJ] HACTaBHIKa MHTeH3MBIpa MOryhHOCT n3MeHe mpakce. Moxkzia
HajBIIIIE Of] CBETa VICKYCTBa 0dpa3oBamba y IIpMPOM Hyfie IIIAHCE 33 MICTPaKIBambe
1 popMupare MMYHMX BPeIHOCTH, CTABOBA I TIOHAIIIAka Y CK/IA/[y Ca OKOMTHOM
u camuM codom” (Yerkes & Haras, 1997 npema Anbenkosuh n Muxannosuh,
2012, cTp. 241). HacraBa y npupopy nMa Be/IMKI YTULIAj U 3HA4aj 32 00pasoBambe
¥ BaCIINTambe yIeHNKa, Ca aKIIeHTOM Ha ITPABW/THOM ITAHMPAbY Y peaTn3alijn
(Muxajnosuh, 2012). IToxerpHo je fa ce mto Behy dpoj dMOIONIKO-XeMIjCKIX
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caZip>Kaja OpraHusyje 1 peannsyje usBaH y4MOHNIIE, KpO3 HACTaBy y IPUPOLU
(Cnyncédenu inachux PC - IIpoceeitinu inacHuxk, 11/2024), jep TakBu capipxaju
VIMajy IIOTITYHY IIPMMEHY jeIJHO ako ce 0dpab)yjy Kpo3 OunIIefHOCT Y TTIOBe3N-
Bambe Teopuje ca mpakcoM. Jako y HajycrelHmje yacoBe CIiajjajy OHU KOju ce
peamm3yjy y npuponu (Kagujesnh n [yTBajh, 2020), ncTpakusame je MoKasano
[la HaCTaBHMIY HUCY JOBO/BHO BO/bHM JJa OPraHM3Yjy HaCTaBy Ha Taj HAYMH.
YBuzom y modujene pesynTate JOIIO ce o cnefiehyx 3ak/bydyaka — Off yKyITHOT
dpoja ncrmranmka 59,2% je ykasao /ja HOBpeMeHO pean3yje BaHyIMOHNYKY
HACTaBY, IbUX 26,6% je HaBeJIO 1a YeCTO peausyje OBaj TUII HaCTaBe, MoK je 14,2%
yKa3aJIo la HMKaJl He peansyje BaHyIMOHNYKY HacTaBy. Takobe, 1 moBogoM oBor
NUTakba PE3YITATU Cy YKa3a/i Ha IIOCTOjarbe Pas/iKa y CTABOBJMMA Y OJHOCY Ha
ot (x* = 6.379, p < .041, df = 2) u gy>xuny pagsor craxa (x° = 13.693, p < .008,
df = 4). VMcnutaHuIm »XeHCKOT 11071a Y Makb0j Mepy Cy CKJIOHM fa O1OJIOIIKe
U XeMMjCKe cafipKaje y HactaBHUM npenmeruMa Ceet oko Hac u Ilpupona n
APYIITBO peanusyjy y BAHYYMOHMYKO] HACTABH, JOK Cy y4uTebM ca Kpahum
pajgHuM cTaXOM y Behoj Mepy peannsoBaiu SMOJIONIKe U XeMMjCKe cafipxaje y
BaHY4YMOHMYKO] HACTABIA.

3akmyuak

OBO ucTpaxuBame je SMI0 yCMepeHO y IPaBIly UCIIUTHBAbA CTABOBA YUNTe/ba
Ul caryieflaBarma 3aCTYIUbEHOCTY Y Ha4YMHA peaj3aliyje SMOMOMIKO-XeMIjCKIX
cajip)kaja y HaCTaBMU IIPUPOJie 1 IPYIITBA, OZHOCHO IpeaMeTa CBeT OKO Hac U
I[Tpupopa u apymrso. Ha 0cHOBY OcTBapeHMX pesy/rara HOLUIO Ce IO 3aK/bydKa
ma BehmHa yunrtesba cMaTpa fia ¢y mocrojehu d1omommko-xeMujcKu cagpskaju ca-
CBIM JIOBO/BHO 3aCTyI/beHM. Kao HeOBO/BHO 3aCTYI/beHY 0O/IaCT Y IIKO/ICKOM
IPOTrpaMy yIUTe/bY HaBOJe €KOJIOTH)Y, LITO je HOTPedHO TOZATHO Pa3MOTPUTHL.
I[Tpema fodujeHNM OArOBOpMMA UCIMTAHVX YINTE/ba, 3aCHOBAHVM Ha BIIXOBOM
pajy ca yUYeHMLMMA, IOjeANHM Cafjp>Kajii Cy O3HAYeHM Kao TeXM 3a YCBajame 1
HenpwiaroheHn fedjeM y3pacty, Meby kojuma cy moceSHO MCTaKHYTI OCOOUHE
xuBux Ouha 1 maraetnsam. Kako du ce npesasumuie momenyre temkohe, dumo
du1 mokerpHO 1a ce 0dpajia TAKBUX CafpsKaja BPIIY eKCIIePYMEHTATHUM Iy TEM,
VIV Jia Ce HAacTaBa peasnsyje y IPUPOAY MU KPO3 APYTH BUJ, BAHYUMOHNIKE
HacraBe. HauMe, y morneny peanusaiyje HOMeHyTUX HaCTaBHUX Caip)Kaja,
Kao 1 M3y4yaBara IPUPOIHNUX U IPYLUITBEHNUX I10jaBa, Off M3Y3€THOT 3Ha4Yaja Cy
IpaKTUYaH paji, UCTpaXVBame U eKcrepuMeHTrcame. Caznpxxaju odpabenn ys
roMoh pa3mMunNTIX METOfA, HACTABHMX CPECTABA Vi JUTUTATTHUX TeXHOIOTMja
Y4eHUIIMMA CY YBeK 3aHVM/BMBUjY Off OHUX KOji1 Cy 0dpabeHu TpaiyiinoHaTHUM
IIyTeM 1 Ca MabVIM CTEIIEHOM KPeaTVBHOCTH. Y TOM IIOITIefy, HAlllM MCIUTaHUIIN
Cy HaIJIaCW/IU i y IIKO/IaMa He II0CTOje HaCTaBHa CPeficTBa Koja du omoryhmia
Jla ce HAaCTaBHM TIpoliec epuKkacHuje opranusyje. C gpyre cTpaHe, pe3yaTaTn
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IIPOVICTEK/IN U3 CTABOBA MCIIUTAHMKA YKa3yjy JIa yYUTEbM BPJIO Y€CTO KOPUCTE
AUTUTATHE TEXHOJIOTHje, II0CedHO KaJla je ped O yYUTe/bJMa Ca Mambe PaJHOT
cTaxa, Tj. Miahoj monynanuju yunreba. Kaja je ped o peammsanuju cagpxaja
Cseta oo Hac u IIpupope u apymrBa, y9eCHUIN Y UCIUTUBAY Cy BehmH-
CKM MI3HE/IN CTaB fia IPWIMKOM 00pajie IPUPOSHMX U APYLITBEHNX CaipiKaja
HajBUIIe KOPYICTe 1ad0paTOPMjCKO-eKCIIepYIMEHTaTHY METOJY, yKa3aBIN fIa
Behy IIporieHaT BIUX caMo ITOBPEMEHO KOPUCTY BaHYYMOHMYKY HACTABY — IITO
YYEHUIMIMA YMatbyje IPUINKY JIa CAMU ICTPaXKYjy, 3aK/by4yjy U yde Ha OCHOBY
VICKYCTBa IIPOMCTEK/IOT U3 OYMIJIENHOT puMepa. Crora, Off BEIMKOr 3Havaja je
HEITPEKIJIHO MO/IN3athe CBECTY Y KOMIIETEHIMja YUUTE/ba O BAXXHOCTY M BELITUHI
IpJMeHe Pa3NMINTIX 0O/IMKa HaCTaBe I ICKYCTBEHOT HaulHA CTUIIakha Ca3HAba
0 IPUPOJHOM ¥ APYIITBEHOM OKPYXXeY — IITO je Moryhe yHampeauTu Kpo3
ydenrhe yunrerba y peany3alyjy pasmMduTHX IIpojeKara, CeMUHAPa, CTPYIHIX
ycaBplIaBaba ¥ CIMYHO.

Y ToM nor71€/1y, 0BO MICTpaXK1Batbe yKasyje Ha 3Hayaj IIpYMeHEe Pa3HOBPCHIX
MeTOfia ¥ CaBpeMeHNX HaCTaBHIIX CPeJICTaBa M TIOMaraja y Iorefy yHanpehemwa
HacTaBe OMOIOIIKO-XeMIjCKIX CafIpyKaja, Kao VI HEOIIXOJHOCTY KOHTHYNPAHOT
CTPYYHOT yCaBpIlIaBarba yulTe/ba 11 yBolera MHOBATYBHIIX IIPUCTYIIA Y HACTABY,
Ca CBPXOM OCHa)XKMBaiba KPeaTUBHOCTY, PasyMeBarba ¥ MOTHBALIMj€ yIEHMKa.
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Biological and Chemical Content in Nature and Society
Education: From the Perspective of Teachers in Serbia

Summary

The subject of research in this paper relates to the representation of biological and
chemical content in the existing curricula of the subjects World Around Us and Nature
and Society, as well as the way in which these content are implemented in teaching. The
research included 534 teachers from different schools across the territory of the Republic
of Serbia. Descriptive methods and surveys were used during the research, while the data
were analysed both quantitatively and qualitatively. The results indicated a sufficient
representation of biological and chemical content in the curricula of the World Around
Us and Nature and Society subjects, with clearly defined and specific learning outcomes.
A large number of teachers believe that the biological and chemical content in the curricula
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is appropriate for children’s capabilities, and that teaching aids and digital technologies
are used satisfactorily during content delivery. The most suitable methods and settings
for teaching natural and social content, according to teachers, are laboratory-experimen-
tal methods and out-of-class teaching, which also represent the highest quality ways of
acquiring knowledge empirically.

Keywords: biological and chemical content; nature and society; teachers; teaching.
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