CKPUBEHA ONACHOCT:

MPUCYCTBO APCEHA Y BOAU 3A NMUKE

lpog . Op JacmuHa A2baba



Ksanurter Boge 3a nuhe

» KBanutet Boae 3a nuhe je K/byyaH paKTop
33 0O4YyBakbe 34paBsba U AO0O6POOUTK /bYAN.

e [1a 6u Boga 6muna norogHa 3a nuhe, mopa
33/10BO/bUTU CTPOre CTaHaapAe y norneay:

* XeMMjCKOor cacCTaBa,

* MUKpObMonoLwKe UcnpaBHOCTU U

* PU3NYKMX 0CObUHa.

\

XemunjcKkoj KoHTamumHauuju Boge 3a nuhe
YecTo Ce npuaaje HUXKKU NPUopUTET Y
nopehery ca MMUKPOOMOOLLKOM
KOHTaMWHaUKjom, 0O3MpPOM Aa Cy HEHMU
HeXe/beHU ePeKkTM no 34paB/be  Jbyau
reHepasiIHO MNOBE3aHM Ca BULIErOAULLIHOM
eKcnosunuunjom, AOK cy edpeKTm
MUKPOOMOOLLIKE KOHTaMUHaUnje Hajuyewhe
TPEHYTHMW.

Mehytum, xemunjcke 3arahyjyhe matepuje y
BOAW KOja CNYXW 3a BOoAgOCHabaeBartbe mory
NPOY3pPOKOBaTH BEOMa 036u/bHE

MM 31paBcTBEeHe npobneme.

<« -
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While drinkable tap water is taken for granted in some countries, according to the World Health

THE COUNTRIES WHERE

Organization, one in four people around the world doesn't have access to safe drinking water. ‘
6 "y
/ | 7 J‘a We've mapped whether you can safely drink tap water or not in countries around the world, ' ave §
o u a n a n a m h according to CDC advice. Only 50 countries offer drinkable tap water, the majority of which are @

in Europe, In comparison, only three North American countries (the U.S., Canada and Costa

>

‘ Rica) and one South American country (Chile) have drinkable tap water. Every African country T:Tl“_!' Banat .
and most countries in parts of Asia and Oceania (including China and the Philippines) lack
rI n a p a e r safe tap water.
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N3Bop: https://www.qssupplies.co.uk/worlds-most-dangerous-drinking-water.html



 OueHa KBanuteta Bogde 3a nuhe y 180 3emasba
LUIMPOM CBeTa Ha OCHOBY WMHAEeKca eKooWwKor
yuunHKa (Environmental Performance Index — EPI).

* EPI — oueryje 6poj rogmHa *KnuBoTa M3ryb/beHnx Ha
100.000 smyamn (DALY ctona), 360r wu3noxKeHoctu

Hebe3beaHoj Boan 3a nuhe.

e 1 DALY je ekBMBaneHTaH m3ryb/beHoj jeaHoj rognHm

34pPaBor xXKnBoTa

* BpegHoct 100 — yKasyje Aa ApKaBa MMaA HAjHUMKY
DALY ctony (<5 nepueHtTuna), ok O ykKasyje Ha

HajBuwy cTony (=95 nepueHTnANa).

* Knactep 3emasba ouerbeHUx ca sBpeaHoctn 100 cy
eBponcke 3emsbe (4ak 19 op 20 3emasma ca

HajCUIYPHMjOM BOAOM Ce Hana3n y EBponu).

* Mpema KBanuteTy BoAe 3a nuhe y EBponu Hajrope cy
ouerbeHe AnbaHuja (50,3) n Monaasuja (50,8).

e 24 3emsbe Ca HajHUKMM BpeaHOCTMMa cy Yy Abpuun.

N3Bop: https://www.qgssupplies.co.uk/worlds-most-dangerous-drinking-water.html
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MpoueHa xemujcKor KBanuteTa Boge 3a nuhe Y

* Tonepuwyhu gaHesHu yHoc (TDI)

* MpouereHa KOMMYMHA CYNCTaHue y XpaHu v Boaum 3a nuhe NOAEL
M3paxkeHa no jeaMHMLUM TenecHe mace yoseka (mg/kg nan pg/kg IDI= UF
TpenecHe mace), Koja ce CBAKOAHEBHO MOXe KOH3YMMPaTH TOKOM
Tpajarba XuBoTa 6e3 p13nKa no 3gpassbe.

° NpenopyyeHe BPeaHOCTU

* 33 oarosapajyhe cyncTtaHue TO CY MaKCMMa/sHO [J03BOJbeHe MK
KOHUeHTpauuje y Boan 3a nuhe npu Kojuma Hema HeraTuBHUX

nocneaunua no 34pas/be UK je PU3UK 33 34paB/be NPUXBAT/bUB.

MK (ma/l) _TDI (mg/kg/dan) x npoceyHa menecHa maca nompowa4a (kg)
9 = dHeeHa KonuvuHa 600e Kojy ocoba KoH3ymupa (l/dan)




As - CKpuBeHa onacHoCT e

* Mepuenumja  noTpowaya MNPMMAPHO je  YCMepeHa  Ha
OpraHo/senTUYKM KBanutet Boae (boja, mmnpuc, ykyc)

° an/ICVCTBO dpCeéHa Yy BOAUN HE YyTUYHE Ha OPraHONENTUYHKU KBAJTUTET
BoJeE - AETEKLI,VIja CO(I)I/ICTI/ILI,I/IpaHl/IM dHA/IMTUHKUM TEXHNKAMaA

* PepgoBHa KOHTPO/1a KBAJINTETA BOAeE

* Jayatbe CBeCTM noOTpolwaya O Keanutety Bode 3a nuhe wu
NOTEHUWNjaHUM HEeraTUBHUM epeKkTuma oapeheHnx KOHCTUTYyeHaTa
NPUPOAHMX BOAA

npeseHuuja/

pasymeBame

jayame ceectn eayKaumja

yHanpehewe
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CmaTpa ce Aa je caropeBatbe YI/ba jeflaH o, rMaBHUX U3BOPa apceHa y Ba3ayxy.

MpucycTBO Yy 3eM/bULLTY U BOAM NOC/eAuMLa je npoLeca

* pacnagarba M pacTBapama CTeHa U MuHepana oboraheHnx apceHom,
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O Post-transition metals

O Lanthanides

* Kao U BPOjHNUX aHTPOMOreHMX akKTUBHOCTU (TONMOHULE, UCNYLWITarbe OTNaAaHUX BOAa,
ynoTpeba nectmumaa, caropeBarbe poCUNHNX ropuBa)

olompas



e KOHUEeHTpaumMja apceHa y pa3/IMynTMm TUNOBUMA 3E€M/bULLITA, ‘
ypbaHux cpegmnHa y Cpbuju, kpehe ce y pacnony oa 6 ao 10 .

mg/kg.
KoHueHTpauuja Bapumpa

. .
[MpucycTeo \ CTéHaMma U cn10jeBnMa MMMnHe (KaO 3aBMCHO O JIOKauTeTa.

XNAPONOLWKUM NEXULITUMA) - 1aKO Npoauparbe y Nog3emMHe

BOJE ycnen, pacTBapaba noa PA3NINYUTUM Hajuewhe: < 1-2 pg As/I.
XNOPOreoXeMujCKUM YCI0BUMA —> NPUPOAHO Tj. FeOosIOLIKO

nopekxno. Y nog3emHMm BoAaMa

(nexknwTa oa neno3nTa

 Kao TakaB npuUCyTaH je Yy MHOIMMM MnoA3eMHMM BOJama
CYNOUAHUX U CeANMEHTHUX

LLIMPOM
MMWHEepasia BYJIKAHCKOT
* EBpone (Mahapcka, CnoBayka, PymyHuja, YelwKa nta.) n nopexna):
e ceeta (BaHrnapgew, WHawnja, KnHa, Ymne, CAL uTa.) w m oo 12 mg As/I.
cTora

npeacraB/ba jegaH o4 Hajo36M/bHUjUX Npobaema
KOHTaMuHauuje nunjahe Boge ca Kojum ce cBet AaHac
cycpehe




* Mpouerwyje ce pa je oko 107 3emasba (Bnwe oa 230 MUANOHA Jbyaum) v

D Y™ panoCompAs

noroheHo npucycrsom apceHa (> 10 pg/l) y nogzemHmMm Bogama, Kao jeaHOM

O/4, HajBpeaAHUjUX pecypca Ha NJIaHeTHn :

’
100°00"W

* Lcast affected
® Slightly affected
® Moderately affected
@ Moderate 1o high
@ veryhigh
" | Countries

1007 00" W
A

-.‘“_; )

Worldwide arsenic affected range _ 1:_),* LDy

) “’
®'

& W
. s
£

[}
Y

/]

00

@
[
“\ ""'
2

r

»
7
>
-

\"-.

L)
20°000™W

|
GO0 E

.
140°00"E

A3swuja (32)

EBpona (31)

Adpuka (20)

CeBepHa AmepuKa (11)
Jy*kHa AmepuKa (9)

Ayctpanuja (4)



Eh (volts)

* Y npupogHmum Bogama As je NpuUCyTaH Yy HEOPraHCKOM U Yy OPraHCKOMm "
061Ky, Ca NpeaoMUHALNjOM HEOPraHCKOTr.

BanNeHTHOCT M MNPUCYCTBO PasanUUTUX popmu
peayKunoHux ycnosa 1 pH Boae.
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3aBMUCe 0O OKCuUAao-

)\ ¢ Apcenur - As(lll), npucyTaH je y
BOAW 3aBUCHO oA pH cpeanHe Kao:

H;AsO,, H,AsO;’, HAsO;%, AsO,*

* ApceHaT — As(V), npucyTaH jey
BOAM 3aBUCHO oA pH cpeanHe Kao:

) H;AsO,, H,AsO,, HAsO,%, AsO,>

Y no3emHnm Bogama Hajuyewha

dopma je As(lll)

360r aHOKCUYHUX YCNOBa

Heke noa3emHe Boae cagprke camo
As(l1l), Heke camo As(V), a HeKe
KoMbuHaumnjy oba
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MHAOYCTRPM]CKM ‘:}? ate
M3BORU [ RuBOTHIGE | o sy
ATmocdepa | 2SR Hanoto
OTnaaHW racoBu/ | rectuuman | MeTtunapcuH
,J'.LE['IIZ}:'II-"'ILII-"I_]?I |
HECTHYHMKE MATERK]d Y F P .
__________ v C_E"""f”b_‘{ _LE’_E'”ira_'b‘f_ R | Xemujcke n buonotuke
IeM/bHMILTE-BOAE PeaykumM|a . ) eaKLI,Me
ApceHaTt g _)' ApCEHUT r""'1ET"’”'E“—'-""Ja:hh MMA MF—'THHHLH'-"JH} DMA P J _
Oxcupgaumja * OKCcmpaauuja,
OKcuaaumja " i
o Fe HyS €——2 505 * peayKumja
= Peaykumja Y
= v [Dpr_anﬂapcenoaa] -
| Feaso, As,S JEAMILELLa * aacopnumja,
W = ™ .
o O ., - - . .
: Npeunnutaumja Aumetunaumja * npeunnmntTauuia,
T ~ W aAcopnumja
'S * MmeTuaaumja u
o
_______ ®* MUCNapaBame
CTexe

CmaTpa ce Aa cy raBHM NpoLecH Kojuma 01331 40 KOHTaMUHauUuje Boae apCeHOM:
(1) okcupaunja apceHonupuTa (FeAsS) nnm pepo xnapokcmaa (Fe(OH),) n
(2) peayKkumjmn okcn-xmgpokcmnaa (FeO(OH)).

MN3Bop: https://www.iwapublishing.com/news/arsenic-contamination-groundwater-bangladesh-environmental-and-social-disaster



* As je meTanouna 6e3 mmpuca u ykyca 3bor o @
yera je Ba)XHO oapehuBarbe caaprkaja

apceHa y Boam 3a nuhe. * EdeKktn payrotpajHe wu3NoKeHoctu As

* ApCeH je nO3HaT Kao KaHLEeporeH wu mory 6utn HeBuA/bMBM M pasBujajy ce
TOKcuMYaH enemeHT (IARC) nocrenexo.

« ApceH je netanaH y  BucOKum  ° 3APaBCTBEHM  npobnemn  mory - ce
KOHUEHTpauujama, aam n npu HUCKUM NoJaBUTH TEK HaKOH roanHa
KOHLeHTpauujama npu XPOHWUYHO] N3/I0KEHOCTU, LUTO OTEXKaBa NOBE3UBaAHE
N3/TOXKEHOCTU MOXKe pe3ynToBaTH I'Ip0611ema Ca KBAJIMNTETOM BOAeEe 34 nuhe.

TpOBatbeM TOKOM BpeMeHa.

Nupektnea EY o [NpaBUNHUK O
CBeTCKa 34paBCTBEHA KBaUTETy BOAe XUTUjEeHCKO]
opraHusaumja HamerbeHe 3a JbYACKY MCNPABHOCTU BOAeE 33
NOTPOLLHY nuhe PC

50 ug As/l
(a0 1998. rog) 10 g As/I
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TOKCMKOKMHETUKA apceHa

Ancopnuuja

Auctpmnbyuuja

MeTtabonmsam

EKcKpeuumja

(" )

Bapupa y 3aBUCHOCTM 0f,
PacTBOP/bMBOCTU jeiNHbeHba
ca apCeHOM M NPUCYCTBa U

cacTaBa ApYyrux cactojaka
XpaHe N HyTpujeHaTa y
raCTPOUHTECTUHANIHOM
TPaKTy

g ApceH ce anctpmbymnpa )

n3amehy KpBHe niasme u
epuTpounTa (BE3aH 3a

\_ J

rMOOUHCKKU aeo
xemornobuHa), a notom y
L henwnje.

J
4 Pe3snaye apceHa ce mory )
Hahuny jeTpu, bybpesnma,
cnesnHu u nayhuma, a
HAaKOH HEKONMKO Heaesba Uy

HOKTUMa, KOCU M KOXW (360r
HFUXOBOT BUCOKOT CaipiKaja
Cymnopa Be3aHor 3a

\_ npoTeunHe). )

( )

YKynHa akymynauuja apceHa
Yy TKUBUMaA:

6ybpesn>nnyha>bewnka>

PaHuje ce cmaTtpano ga je
aKyTHa TOKCUYHOCT
HeopraHckor apceHa seha
0/, HEeroBoOr opraHcKor

obaunKa n ga meTunaumja
HeopraHCKOr apceHa

npeacTaB/ba
AETOKCMPUKALMOHMU

\ MeXaHn3am )

( )

MehyTum, TPOBaNEHTHM

MeTabonT TOKCUYHU|U je o,
As(lll)

. J

MpoayKunja TPOBANEHTHOT
MeTW/IapCceHnTa NpeacTas/ba

KOXa>KpB>jeTpa
\_

610aKTMBALM]jY UMOXKE
[ONPUHETM TOKCUYHOCTH

( B
ApCGH N erosmn metabonmtn

ce U3Ny4yjy NnyTem ypuHa u

Kyum
L J

~N

OpHoc meTabonuta apceHa
Y YPVHY Bapupa og ocobe
[0 ocobe, a objawmrasa ce
pa3nnumMTom epukacHowhy
MeTunaunje apceHa.

TunnuyaH ogHOC apceHa n
Herosmx metabonurtay
YPUHY:

10-30% HeopraHCKM apceH,
10-20% meTtunapceHat(V) n

L As(lll).

60-70% aumetnnapceHat(V)
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OH GSH OH SAM C|>H ‘

| .
A?_CH3 reductas c:’:FI’\S_CH3 As3MT A?_CH3 "? Tl
CH, CH, OH ]
Dimethylarsinite Dimethylarsinate Methylarsonite (MA(III)) _—
. (DMA(II) (DMA)
Kog BehuHe cucapa, yrmwydyjyhn yoseKa, GsH T reductas
HEeOPraHCKM  apceH  nponasuv  Kpo3  Hu3 oH e oH sav OH
. 0O=As-OH E— As—OH ——  » O=As-CH,
MeTaboNnYKMX peakumja u npoueca, Tako Aa ce Iy reductas 1 asowr L
U3ny4y yjy YIMaBHOM HErosmn MeTa bonutu. Arsenate (As(V)) Arsenite (As(1ll)) Methylarsonate (MA)
GSH‘/'
MHorn $baKTopu Kao LITO Cy CTapocCT, Mo, CTarbe R s 7% Monomethylarsen
. | As3MT | diglutathione
YXpatbEeHOCTU, U3NOMKEHOCT APYIMM XEMMjCKUM s6 CH,
Arsenic SAM
CyncraHuama, a NocebHO HUBO M3N0KEHOCTU GV N‘?MT
apceHy, yTuuy Ha buoTpaHcpopmaLmjy apceHa. oH Sa
As—OH As—CH,
CH, CH, Dimethy!
/ Methylatsonit oo | glutathione
OH OH
MpednoxceHu memaboauyku nym 0=As OH As—CH,
Heop2aHCKo2 apceHa Koo cucapa CH, CHy
Methylarsonate (MA) Dimethylarsinite (DMA(III))
W3Bop: EFSA Panel on Contaminants in the Food Chain (CONTAM). 2009. Scientific Opinion on Arsenic in SAM- S-adenosilmetionin; ?H
Food. EFSA Journal. 7(10):1351. 2024. Update of the risk assessment of inorganic arsenic in food. : . O=As"CH,
DOI: https://doi.org/10.2903/j.efsa.2024.8488 2024. Risk assessment of small organoarsenic species in As3MT- arser_]-metlltraHSferaza’ (|3H3
food. https://doi.org/10.2903/j.efsa.2024.8844 focTynHo Ha: www.efsa.europa.eu. GSH- glutathlone. 14

Dimethylarsinate (DMA)


https://doi.org/10.2903/j.efsa.2024.8844

[Mpucycmaso apceHa y 800U 3a nuhe npedcmassea 036UsbaH U3A308 Koju
MOXe uMmamu O0y20pOoYHe U mewKe rnocseouue rno 30passoe sbyou.

e JlyroTpajHO M3Narakbe apceHy
MOXe€ M3a3BaTu pas3nmymTe

BPCTE KaHuepa:
* KaHuep Koce,
* nayha,

* MmoKpahHe bewuke,

jempe,
* npocmame

M3Bop: Chen Y, Graziano JH, Parvez F, Liu M,
Slavkovich V, Kalra T, Argos M, Islam T, Ahmed A,
Rakibuz-Zaman M, et al. 2011. Arsenic exposure from
drinking water and mortality from cardiovascular
disease in Bangladesh: prospective cohort study. Br
Med J. 342:d2431. (npunaroheHo)
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* Heyposnouwke

T T T
0.1-12.0 12.1-62.0 62.0-148.0

Koncentracija arsena u vodi bunara (ug As/l)

T
148.1-864.0

* Ocum KaHUepa Mmoxe N3a3BaTu.

* KoxcHe nopemehaje: npomeHe y 60ju Kosxe,

nyuamkbe KOXKE U CTBapakbe 6pa,£|,aBML|,a.

* KapouosackynapHe 6osecmu: pyrotpajHa

N3NI0XEHOCT MOXe nosehaTu pusuk opf,
b6onectn cpua U KPBHUX Cya0Ba.

NOCTOjU Be3a namehy
N3/10XKEHOCTU apceHy M nosehaHor pusmnKa
oA, AnjabeTteca Tmna 2.

npobaeme: AyroTpajHa
N3NOXKEHOCT MOXEe YTMLATM Ha pPas3Boj M
bYHKUMjy HEepBHOr cuctema, nocebHo Koa

aeue.
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CueHapuo

Oparosop

33K DHEHK Hema paHujux goKasa o NpUCyCTBY apceHa y nogsemHoj Bogm | JlabopaTopujcka MCnUTUBaHba NPUOPUTETHUX MPOPOAHMX KOHTAMWHAHaTa (HNp. )y
P Hema pu3nKa og KOHTaMMHauMje Ha www.gapmaps.net <1% 6yHapa Ha pasnnynTum gybuHama
) Hema paHuMjux JOKa3a 0 NPUCYCTBY apceHa y NoA3eMHOj Bogm .
x CyMHa Ha panunx A4 pucycrey ap y A ) BoA NabopaTopwmjcka MCNUTUBaHbA NPUOPUTETHUX MPOPOAHMX KOHTAMUHAHATa (HNp. )y
= OppeheHu cTeneH pusmnKa og KOHTaMUHauMje Ha o
Q PU3NK WWW.eaDmans. net >5% ByHapa y obnactuma naeHTMOMKoOBaHMM OZ CTpaHe wWww.gapmaps.net
s .gapmaps.
':E yTBpheH MojegnHM M3BELWTAjU O NPUCYCTBY apCeHA Yy NoA3eMHOj Bogn, | YcnocTaB/bakbe MyATUAUCUMNIMHAPHOT TUMA paau Baanaaunje nogatak o
°=-|’. PU3UK ann HUCY jow yBeK notBpheHun KOHTaMWHaLMjU BOAE apCEHOM
o .
él- dedunHucame umbeBa 6asmpaHunx Ha 3gpassby (YKwyyyjyhu u ctaHgapae 3a
notepheH MoOHUTOPMHIOM NoTBpHEHO NPUCYCTBO apCeHa Y NOA3EMHO] apceH)
PU3UK MW NOBPLUMHCKOj BOAM MpUNPEeMUTU MOHUTOPUHT NNAH 3a Npahere KOHL,. apceHa y BoAM
YTBPAUTM NPUOPUTETHE Mepe 3a CMatbere pU3MKa 04, apceHa
OncerkHo ucnuTnBake ByHapa y BUCOKO pu3nyHoj obnactu
KBaHTUDU- Mogaum o npupoan n obumy npobnema npeacTtaB/beHM Ha Moauhu KanauuteTe 3a UCMMUTUBAKbA HA TepeHy U NabopaTopujcky BepudumKaunjy
KOBaH pU3MK | AeTa/bHOj Manu YBeCTU jeANHCTBEHU CUCTEM Koampara byHapa
g NHMUMpaTN NnpuopuUTeTHE MEpe 3a CMatbeHe PU3NKa
X
= YcnoctaButu cuctem 3a npaherse 3gpassba/nosbonpuspene/soae
o) OBMMHUM UCTParKMBaHbEM UAEHTUDUKOBAHN CBU Be3beaHU U1
s ) MpumeHUTH Npouec KoHTpone u obesbehunsarba kBanuTteta (QA/QC) 3a cee
o YMaHeHM KOHTaMWUHMpPaHW ByHapw (jaBHM M NPOBATHK) .
onumje ymarbeha pn3nKa
N PU3NK NaeHTudmkosaHu/obesbeheHn anTepHaTUBHU M3BOPU BOAE .
£ . Ncnutmneame oacTynarba y nogaunma gobunjeHnm npahersem
© 3a nuhe 3a yrpokeHy nonynauyujy
o 3apas/ba/noswonpuspene/soae
[ .
© McnuTaTtn/obenexkntn KoHTaMmnHaumjy byHapa 3a HaBoAHaBake
Q cekyHaapHu | WpoeHTnduKosaHe npomeHe M epekTU Ha 34paB/be ycnes, .
(= ®dopmmpaTn 6a3y nogaTaka 0 KOHTAMMHALM]M apceHa
> PU3NK N3/10’KEHOCTN apCeHy
Moap»KaTn akagemMcka UCMUTMBAHbA OACTYNakbay NPUKYN/bEHMM NOZALMMA
6yayhu . . Ncnutneare nateHTHUX 6onectn, MOBUNHOCTN apceHa N CMakberba HEeroBor
Jow pu3KK og ekcnosunymje apceHy Huje KBaHTUPUKOBaH . . .
PU3NK cagpaja, nocneamua no 6e3benHOCT XpaHe M BoAe, NOBEPEHbA Y jaBHE areHuuje
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http://www.gapmaps.net/
http://www.gapmaps.net/

KoHtpona wu o6e3behuBarwwe BUCOKOr craHaapaa
KBasMTeTa Boae 3a nuhe yK/byyyje pefoBHO TeCTUpPaAHbE
N MOHUTOPMUHT.

TpeTmaH Boge wurpa K/by4dyHy Y/a0ry Yy OCUTypaBakby
FbEeHOr  KBa/IMTeTa, a CaBpemMeHe  TexHosoruje
omoryhaBajy edunKacHO yKnawbare MoTeHUUjaNHNX
KOHTaMWHaHaTa.

OyyBarbe M yHanpeherwe KBanamteta Boge 3a nuhe Huje
cCaMo MnuUTarbe 34paBcTBeHe 3awTute, Beh M nuTame
ouyBarba XMUBOTHE cCpeauHe U OApPXKUBOr pa3Boja
3ajegHunua.

Kpo3 npaBunHO ynpaB/barbe pecypcuma U MPUMEHY
caBpeMeHMUX TeXHO/I0rmja, Mo»Kemo ocurypaTtu ga Boga
KOjy KOPUCTUMO OCTaHe YUCTa, CUTYPHa U AOCTYMNHa 33
cBe.

NanoCompAs

®oHp 3a HayKy
NanoCompAs Peny6nuke Cpbuje
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* HOBaTUBHM npuctyn npedunwhaBarby
BoAe  MNPUMEHOM  BUPYHKUMOHANHOr
HaHOKOMMO3UTHOT dUATEPCKOT Meanjyma
Ha 6a3n Fe-Mn okcuaa:

* Capaagra YHCIIM®-a u MMCU-ja

* MNpoBepa nepdopmaHcM npoueca
agcopnuuvje Ha OUPYHKUMOHANHOM
HAaHOKOMMNO3UTHOM  MaTepujany —
nabopatopujcka UCTparkmBama

* Baanpgauymja bUPYyHKUMOHANHOT
HAaHOKOMMNO3UTHOI  MaTepujana Ha
TEPEHY - MUJIOT UCTPAXKMBAHA

e CeKTOp BOJaA - aHaNM3a TPXKULWITA
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3aK/by4yakK

* [IpnCYTHOCT apceHa Yy Boau
32 nuhe je  CKpuBEHa
OMACHOCT KOja MOXe MMaTu
036u/bHE N OYropoyvyHe
nocneguue no  34pasibe
JbyAN N XKUBOTHY CpeauHy.

Oa  K/by4yHOr je 3Ha4aja
NpaTUTH n perynancaTtm
caaprkaje apceHa y BoAM 3a

nuhe (aam  w©n  apyrum
N3BOPMMA N3/10XKEHOCTH)
Kako 6um ce cmarbuna

noTeHUnjanHa wWTeTa no
34paB/be /byan.

* EduKacHo pelaBarbe oBor npobsiema 3axTeBa

* nogn3arbe cBeCtn O OMNaCHOCTUMa o4 MNPUCycCctBa

apceHay Bogu u
pa3ymeBarbe MNPUPOAHUX NpoLeca Koju Ao Tora
aosoae,

pasymeBatbe Hanopa Koju ce npeaysmmajy aa ce
ybnakm HeroB yTMuaj Ha  CTAaHOBHULWITBO
NAPUMEHOM Pa3/IMYNTUX TEXHONOTMja 3@ TPEeTMaH
BOAE,

3ajeAHNYKN paa Ha pa3Bojy edUKACHUX peLleHa,
MMMNJEMEHTALMN]Y PEryNaTUBHUX MepPa, KAao U

npy*Kakbe noaplKke 3ajeaHMUaMa noroheHum
oBUM npobiemom.
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XBAJIA HA NAXKHUA!

A o

®oHp 3a HayKy
NanoCompAs Peny6nuke Cpbuje
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