AnNpuUncKkun gaHu o Hactasu xemuje, beorpapa, 25. 4. 2024.

NMPUMEPU MHTEPOAUCLUUNTIMHAPHUX
AKTUBHOCTU 3A YHANPEBEE
EKONOLWIKE NMMCMEHOCTU YHEHUKA

CnahaHa Casuh', Bepa *KynaHeu?, AparaHa hophesuh3, Carba BnrargaHuh?*, 3opuua
BenHosuh?, lparana yHaoran>, JeneHa Ctanmwmh>, Munuua Mapywuh JabnaHosuh?

! YHusep3utet y beorpaay — Xemujckm paryntet, CtyaeHTckn Tpr 12-16, 11000 Beorpag, sladjana@chem.bg.ac.rs
2 YHuBep3uTeT y Hosom Caay — NMpupogHo-matemaTuukn ¢paryntet, Tpr Jocuteja Obpagosuha 3, Hosu Cap,
21000, vera.zupanec@dbe.uns.ac.rs

3 YHuBep3uTeT y beorpaay — MHCTUTYT 3a XemMujy, TEXHONMOTUjY N meTanyprujy, bberowesa 12, 11000 Beorpaga,
dragadj@chem.bg.ac.rs

4 YHnsepsuteT y beorpaay — Pakyntert 3a obpasoBarbe yunTes/ba u Bacnmtada, Kpasbuue Hatanmje 43, 11000
Beorpapa, sanja.blagdanic@uf.bg.ac.rs; zorica.veinovic@uf.bg.ac.rs

> MHCTUTYT 3a neparollKka ucTpaxmsama, Jobpumcka 11/111 11000, dstokanic@ipi.ac.rs; jstanisic@ipi.ac.rs;

mmarusic@ipi.ac.rs
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E L I P S EKONOWKN MAEHTUTET YHEHNKA OCHOBHE LUKOJIE Y CPBU|U

(Environmental Identity of Primary School Students in Serbia)

LLnn:
* 13MepuTn HMBO eKoJ1IoKe NMMCMEeHOCTW ydyeHuka y Cpoujn n
* UAEHTUOUMKOBATU KapakTepuctnke eKOJIOLWKOr nAeHTUTEeTa

YUEHMKA, KAa0 M K/byUyHe GpaKTope KOoju yTMUY Ha heroso GopmMumpamse.




EKONMOLUKA MNCMEeHOCT

[10jaM ekonoLLKe NMCMEHOCTU carsiejaBa ce BULLECN0jHO:
* 3HaH-e 0 caap>kajy,

* YCMeLIHOCT Yy carnejaBaky U pellaBamwy npobnema,

* 0OCeT/bMBOCT, CBECT, bprra o XXMBOTHO| CPeAVNHIN

* MPO-eKONNOLWKO NMNOHallaH:E.

EKONOLUKM MAeHTUTET O4HOCK Ce Ha nepuenuunjy cebey

OAHOCY Ha OKPYXXeH-e 1 NpobaemMe XNBOTHE CpeanHe.




3auTo
NMHTepANCUNNMIHAPHW
npucrtyn?

Pa3symeBaHe ekocmcTemMa 1 npoLeca Koju ce gellaBajy Y XMBOTHO| CpeiniHuN,

npeABrheHO eKoOWKMM 06pa3oBaHeM YUeHVKa, 3aXTeBa capagby U TUMCKU paj,

HaCTadBHVKaA N3 Pa3/INYNTUNX ANCLNTITHA.



®oTo: Chahana Casuh

[lpBU pe3yntatin
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Y NCTpaxmnBakby eKOMOLLKE MUCMEHOCTU
yyecTBOBaso je 877 yueHunka ceaMor paspeja
13 46 rpaAcKmMX N CEOCKMX LLIKOAA U3 Liene

Cpbuije.

[lpoceyaH pe3ynTtaT CBUX yUYeHUKa Koju cy

®oTo: lparaHa hophesuh

yyectBoBanu je 148 noeHa oz 240 moryhux.

Jowl pesynTtaTa yckopo.



[lpBU pe3yntatn

[0 KOMMNOHEeHTaMa eKoJIoLKe NMCMeHOCTU

MPO-
€KOJIOWKO
MOHALUdHE

onLuTa adeKTNBHU npeno3HaBake
eKOJ/IOLLKA OAHOC N aHan3a
3HaHA npema npobaema
NpUpPoAV

37/60 44/60

26/60 40/60



HeBuna/snBo 3araheme,
a Buga/smBe nocneguue

I1pep,nor MHTEpANCUNNJTIMHaPHE aKTUBHOCTU

* JeAHOCTaBaH eKCcnepuMeHT
» [loBe3mBare xemunje 1 bronoruje

« [loacTULLAHE ANCKYCKje O NOKANHUM eKONOLLKUM NpobaeMmma



ﬂoTpeGHo o

Xemukanuje

« CymMmop y npaxy uauv Tpakama

[Tpnbop

 Yawa (400 cm3 nnm Beha)

 Xnua

* [lopuenaHcka Lo/ba Koja cTaje y yawly (onumnoHo)
* Lleo uBeT nam camo natumue uBeTa upBeHe 60je
* [lakoBakwe NanngpsBaLia

 CaxaTHO CTak/10 I TauHa




®oTo: CnahaHa Casuh

[locTynak

CTaBUTW NOpPLENAHCKY LWOJ/bY Y Yally, CUnaTu

CyMIMOp y Npaxy y NopLeNaHCKy LLOoJbY.

£ A NG 0
[MpobYLLINTY LUBET XNLIOM 1 CTaBUTU XMLLY Tako A2 Wl e

3

BUCN N3HAZ NMOPLIENAHCKe LLO/be. ANTEPHATUBHO, | ey

CTaBUTN HEKOJINKO J1aTlUa y Hally rnopej LWoJbe.

3anannT NannapBeLe 1 ybaunTn ray nopuenaHcky

LLIOJbY.
(Mnn, 3anannt kKomagmh cyMnopHy Tpaky v ybauntu
y yatuy).

Halluy ogmMax MoKpUTM caxaTHMM CTakK/10M.



Pesyntat -

[locMaTpaT NpomMeHe ”

MPOKOMEHTAPUCATWN.

Ycnep n3aBajalba KUCcenanx okcnga cymnopa
MeHsa ce 60ja LBeTa, jep ce mera 1 pH

OKOJIHEe uBeTa.

JlaTrue nvajy y cebu nurMeHTe, 4ecto

oceT/b/Be Ha MPOMEHY KNCeNoCTn CpeanHe.

MaKko ce Kucesne Kuiule Kao nagaBuHe
n3rneaom He passiukyjy oga oomuHe Kule,

nocneguue cy seoma sng/bmnBe!




[Tpepgnor guckycuje

HaBeguTe npomMmeHe Koje cTe youuJiu 1 nogenute nx npemMa Tome jecy nnm

dn3nUKe NnNm xemujcke.

JToM/bere CyMMNOpHe Tpake - dr3nyKa NpoMeHa
[Na/bere NannapBLa - XeEMMjCKa MPOMEHAa

byliere naturua Xnuom - pmusnydka npoMeHa

[la/bere cymnopa / cyMrnopHe Tpake — XeMUujcka NpoMeHa

[TlpoMmeHa 60je natnua AejCTBOM OKC/Aa CyMMnopa — XeMujcka nNpomMeHa




[Tpepgnor gnuckycumje

3aliTo caropeBake yriba (hymypa) nsasvea npomeHy 60je uBeTa ; } 

(aHTOUuMjaHMHA)? LLiITa oBa yoyeHa NpoMeHa AoKa3yje?

CaropeBakeM yr/ba/hymypa Koju cagpXxu jegnrera cymnopa (Mav cymnopa y npaxy)
HacTaje cymnopaumokcung. SO, je Kucenm oKCcua, To jecT y peakunju ca BOAOM Jaje KNCeNnHY.
SO, ce y NpurcycTBY KMCeoHUKa (Y Ba3ayxy) nako okcuayje Ao SO, Koju gaje cyMnopHY
KNCeNHY Yy peakLumnjn ca Bnarom.

Y uBeTy MMa jeAUHeHba (AHTOLMjaHa) KOjU MeHbajy 60jy Y 3aBUCHOCTU 04, KNCeTOCTW.
CBexe LBehe cagpXxu v Bnary, na Hactanun SO; gaje H,SO, 1 mewa 60jy natuua.

[TpomMeHa 60je LBeTa AOoKa3yje HacTaHaK CYMMoOpHe K1UCeIMHe KOja noTnye o4 cymrnopa y

yriby/hymypy.




[MTpepgnor guckycumje

LliTa ce gewaBa ca SO, y Ba3ayxy?

Kao ny oBom ekcnepumeHTy, SO, ce okcmnayje v 3akuwlesbaBa Kuily (pH ncnog 5,6).
MNako HacTajy y aTMocdepu, Krcene KmLle focrnesajy 40 3eM/bULLTA U BOAe, T4e pemeTe
NpUpoAHe XXNBOTHE LKayce.

[loBULLEHA KNCeNOoCT 3eM/bULLTA YyTYe Ha MOBU/THOCT efleMeHaTa Y HO0j, LUTO Aa/be yTu4ye
Ha cBe bu/bke.

JlnwajeBun cy NnocebHO OCeT/bVBU Ha MPOMEHY KNCenocTn ke, Kaga nvwiajeBn HecTajy ca
NOBPLLUMHA KPOBAa, CTeHa nau gpseha, 3Hauun 4a y TOM OKPYy>XeHy NOCTOjM HeLUTO LUTO
AOMPUVHOCU HacTajakwy KMcenmx Kuiua.

OcrM yTULaja Ha XXMBOTHY CpeAunHy, Krcesne KuLe aenyjy n Ha Matepujane kKoje je HoBek

HanpaBwro. HajsugnmsmBujn NpuMepn cy pasHu CNoMeHunUn 1 3rpaje.




[a nn yrasb 6o/ber KBaIMTETa Caap K1 Makbu

npoueHaT jeanHbelba cymnopa?

Yrasm 6o/ber KkBanmTeTa cajp>kv BULLIE Yr/beHUKa (TO jeCcT OpraHCKMX CyrncTaHumM, ocTaTaka
ApBeha 1 bu/baka), a TuMe 1 Makby NpoLeHaT OCTa/InX cacTojaka.

CyMnop y yr/by TPOLUM KMCEOHUK KOju 61 Cce nMHaye TPOLLMO Ha caropeBake OpraHcknx
CYyNnCTaHUW Yy Yr/by, KOje caropeBaweM ocnobahajy eHeprujy v rpejy.

TO 3HauW ja yrasb Koju cagp>XXu BuLLe cymnopa Huje ncnnatue 11 Makbe je ,,KanopuyaH®.
Ca rneguiuTa XmMBOTHe CcpejnHe, BULLe cymnopa y yr/iby/RymMypy 3Hauu BULLIe KNCENTUX

Kuwla. OBO je joll jeAaH A0OKa3 Aa ce UcnaaTtu BogUTUN payyHa O XMBOTHO| CPeANHIN -

npupoAa je BpJ10 eEKOHOMWUYHaA.



[lpeagnosun 3apaTtaka

Koja maca cymnop(lV)-okcmaa Hactaje y peakumnju 36 g cymnopa ca
KNCEOHUKOM?

S + OZ —> SOZ
368........ X g
32 g/mol ... .64 g/mol

X=10,1 g cymnop(lV)-okcmnaa

HaBeau n3sope cymnopa 1 heroBux jeanteHa oko Tebe.

CynounaHm MnHepanu, yrasb, HadTa, NPUPOAHU rac, 4PBO, BYJ/IKaH....




[lpeanosun 3apaTtaka

LIBeT KOju je U3N0oXeH AejCcTBY KMcenux Kuila je nsbnegeo. TuMme je cMateHa
MOryRHOCT Aa uBeT He 6yze onpaLlleH:

* KWLLOM.

* BETPOM.

¢ OALUTOBAHOM.

* NHCEKTUMaAa.




[lpeagnosun 3apaTtaka

[la 6u ce BOAOHUK-CynPunA YKIOHMNO 13 NPUPOLHOr raca, oBa CycrnTaHLua ce rnpBo
okcuayje kmceoHukom ao cymnop(lv)-okcnaa, a notoMm peaykyje BOAOHUK-
cyndunaom 0 eieMeHTapHoOr cymnopa. Hanucatum jegHaunHe peakumja. Konmko
je kmnorpama KuceoHuka notpebHo ga ce og H,S aobuje 160 mol cymnop(IV)-
okcunaa?

2H,S + 30, - 2 SO, + 2H,0
Xkg....... 160 mol

3 mol x 32 g/mol...2 mol

X = 7,7 kg KnceoHuka

SO, + 2 H,S — 35S+ 2H,0



[lpeanosun 3apaTtaka

HakoH 06unHnX Kncennx nagaBuHa y MecTy rae je nokBapeH cuctem
npeynwhaBarkba OTNAAHMX racoBa 13 pabpuke, yHULLTEHA je 06AMXKHa LUYMa.
LLITa he ce HajpepoBaTHUje AeCUTU Ca XXNBOTUHaMa KOje Cy XXuBeJie y OBOj
LLyMI?

* lmahe BuLLe MnaayHaua Kako 6y nosehane LwaHce Aa npexuBe.

» [lpunaroanhe ce HOBVM yCN0OBKMA.

- BehwuHa he ce ogcennTt nn yrHyTu.

« MHore BpcTe he npeHeTn ocobrHe MaagyHLUVMa Koje nosehaBajy

LLIaHCe Aa NpexunBe y HOBUM YCNOBUMA.




[lpeagnosun 3apaTtaka

Konuko je notpebHo nutapa Boje Aa ce o4 10% cyMnopHe KucenvHe fo06ujy Tpu
nntpa 4,8% kncennHe? NyctmHa oba pacreopa je 1 g/cms.

X =1440 g 10% pacTBOpa KncennHe

V = (3000 g - 1440 g)/1000 = 1,56 dm3 Boge




[lpeagnosun 3apaTtaka

[ peLuKoM, y jeAHY TepMoe/ieKTPaHYy je CTUrao yra/b Ca BACOKUM cajpxkajem
jeAnHbeHa cymnopa. Koju je npoueHaT 0BUX jeANH-eHa, aKo ce 3Ha Aa je
caropeBat-eM jeJHe TOHe yr/ba Hactano 238 kunorpama cymnop(lV)-okcmaa?

S + OZ —> SOZ
XKg........ 238 kg
32 g/mol ... .64 g/mol

X =119 kg cymnopa v3 yriba

119Kkg........ 1000 kg

y=11,9% cymnopay yriy




[lpeagnosun 3apaTtaka

AKO je caropeBaHteM HekBanuTeTHor hymypa 3a powtui ocnoboheHo 2,24
kmnorpama cymnop(lV)-okcnaga, konmko mosoBa cymnop(Vl)-okcnga HacTaje
Ja/bOM OKCugaumnjom?

250, + O, —» 2S04
2 mol x 64 g/mol . ..2 mol

X =35 mol SO,




[lpeanosun 3apaTtaka

[TpnnkKom WweTHe Kpo3 napK, NpuMeTnaun cte Aa je uBehe koje je npotune
rogMHe AMBHO LpPBEHO LiBeTaslo, 0OBe rogmHe nma xyrte Mpsbe. Cymm-aTe Aa
OKO/IHa pabpurka He npeunihaBa A0BO/bLHO Ba3AyX KOjy ncnywiTa. HakoH wWTo
CTe NpPOBepPu/Iv jaBHO AOCTYMNMHe nojaTke JIOKa/IHOr 3aBoja 3a jaBHO 34paBJ/be O
KBa/IMTETYy BasAyxa y nocnejHwe BpemMe, yBujenum cte Aa je noBuLLeHa
KOHUeHTpauuja cymnop(lV)-okcmaa. Peakumje nHcnekTopa Uam rpajckux Baactu
jow Hema. LLTa hete ypagntin?

« HacTtaBuhy ga ce wertam ny byayhHocTty hy ce wertaTt Apyrmm napkosrmMa.

« [lpukyn/bahy cnegehy KMWHULY 1 NnpoBeprhy KonKa je KNCenoCT Te KuLLe.
» [lncahy nokanHUM meamnjuma Aa objaBe OBY LLIOKAHTHY BECT 1 30CTaHaK
DeakLuje HagnexHunx.

« OpraHunsoeahy notnncmeBake neTunymje Koja 3axreBa Aa oTrnagHu rac 13

Pabpurke npeyvnhaBa Ha HaUMH KOju CMamyje caap>xaj SO, y Ba3ayxy.




Aame npeje

« W3jaBe Koje yuyeHULM Tpeba Aa oLeHe jeCcy N TayHe NN HeTayHe
* [Nncamwe peakuymja

« [lncamwse popmMmyna KucennHa

- [loBe3uBak€e Ha3nBa jegutberba ca popmynama
» 3ajaum ca NpPoLEHTUMA KNCENINHA

« PacTBOpM
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VIHTepancunnJiMHapHW 2

npucTyn

OBa aKTMBHOCT MOXe NHCMpUcaT y4eHrke a camu rnpenosHajy apyre npmmepé\

2

N

O

3araherba X1BOTHE CpeAnHe, Kao LLITO Cy UCMyLUTamwe HenpeunwheHmnx oTnagHnx BoAa

NNV YyTLAj HEMPaBUAIHO OA0XKEHOr ONacHOr OTNaja Ha KBa/IMTET 3eM/byLLTA.

XOPW30HTa/IHa N BepTMKalHa MHTerpaumnja cagpxaja npupoaHmMx Hayka, Kpos
HaBohere nprMepa ekoIoLLKMX NpobiemMa n n3sohere jeagHOCTaBHUX
ekcrieprMeHarta, MoXe oJlakLLaT yyeHuLUMa pa3syMeBake npupoje 1 yaore yosekay

H0J, LUTO |e K/bYYHO 38 HeroBaH-e H1X0BOTI €KOJIOLLKOr naeHTuUTeTa.
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Mwunuua MapywunhJabnanosuh

PYKOBOAWMAL, MPOjeKTa
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YHuBep3uTer y Beorpagy

Xemunjcku pakynTeTt

oy N>

NcTpaxmBame cnposezeHo y3 noapLiky PoHaa 3a Hayky Penybnnke Cpbuje, 6poj npojekta 1569,
Environmental Identity of Primary School Students In Serbia - ELIPS, nporpam VigeHTuteTn.

elips.rs
info@elips.rs

facebook.com/elips.projekat

instagram.com/elips.projekat

OcTaHMMO y
KOHTaKTy

twitter.com/ELIPSProjekat

linkedin.com/company/elips-projekat
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