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3IPABCTBEHH ACIIEKT KBAJIMTETA IWKOJICKHX BOJA ¥ OKOJHHH
I'PAJIA KPAJBERA HA JEIDY

HEALTH ASPECT OF SCHOOL WATER QUALITY IN THE VICINITY OF
KRALJEVO TO CHILDREN
JIPATAH MAPHHOBHE:, CBET.TAHA BEJIOUIEBHT, 10PAH
MHIWREBIR',
MAPHHA CTOJAHOBHT', AYIIAHKA MAPHHOBHR® MAPHHOBHR
JAVIIAHKA®
Jowana Beaowenuh

Peiste: Boda je najaavennja cynemanya wa naaiemn. V 6odn je nacmao siusom 1 mo
 ocuoma Aameptia OCILID Y Opganay. OO JeIORIe fode Ha FeA bt cauo
0.4% Je docimying xao nujaka seda. Exaacue npavene, yered undyempujausayie u
SIOETIOG JIGPeRnG, RPedCTIAR b)Y REKY ONACHOCH %0 DNYRAIbE AO0E 1 HANEE
pasbe o NOCeENO JpaRbe nae deye. Janm ceaxeduesin mpeta ACIIMI o YIOCY
e, IEHOM KEETUMERIY U Cnpevandiny ugabema Jenaomne cpedute.

Osiew padon ¢y ofyxaahesu peayamanu wenumusang 6ooe 3¢ mibe uz 12 Mamuwiux
wekoaa i 34 FNTORIN HEPPENI pocbetba. Bode ¢y yiopkoaaie ¥ mkoaava Koje ¢
soupane ¥ axetin gpada Kpavesa y nepuody 2020-2021

¥ pady ey npucarou peryamamy xeamimema mujahe aode KON wKoIAME gpada
ipaneaa v seve COBHI-19. Pad oiyxeama dususso Xewujcsu 1 muspoduotonsi
wanumemn 3 wreene sooe sa nuhe. Hemmmmana ¢y &empana wa cagrenanaiy
onTepehienoeTH  BOACHOE  CHCTSMA  MIKPOGHOJOWIKNM M (IHUKO  XenjcKiM
NAPAMETPHMA W O4yBalsA KbaawTera Bofe 3a mihe n jawTie 3ipaBama Jeue Koja
moxaljajy oCHOBHY WKONY ¥ CE0CKHN EPEANHAMA Y OKOANEN gpata Kpatesa.

Kuyune peuw: WKQICKH A00MN  OOfexni, auspofuoicmy,  fummro  xexforn
napaMempiL.

Abstract: Water is the masi imporiani substance on the planet. Life was created in water
and fi is the basic substance that we take inta the body. Of all the water an Earth. only
4% is available as drinking water. Environmental changes. due 1o industeiglizarion
and global warming, pose a great danger to the preservarion of water and onr healih,
and especially the healih-of owr children. Therefore. one should think daily ablbui weaier
sntake, its quality and prevention of emvironmental poliution. This paper insludes the
ddis of testimg drinking water from 12 pavent schools and 34 of their ouposted
departments. Waters was sampied in schools located in the area of the city of Kraljevo i

Pparas Mapisonih. 1p C1u SanTHTe KHBOTHE CPEANIE - MaysHy capazsnk, FaBOA 19 jaBHO
sapanne, Jyr Boraanosa 56, 36000, Kpameso, CpGuja, e-nourra:
APArAH. N OPHHER ML 3. 0T,
* Tlpodp ap Crerania Beaomenh, daxyarer rexsii nayka. Kocoscka Mupanirua, Cporja
IMpodp 1p Jopait Minwhesmh, Exonomcin axyater, Koconeka Mirmpouua, Cpénja
“4.Mpod ap Mapwna Crojanonnh, dawyarer surmure wa pazy, Hiw, Cponja
Jtymanxa Mapmsosuh, Cryaent Bojuo mesmuscke akaneunje. Beorpas, Cpénja
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the period 2020- 2021. The paper presents the resuits of drinking vaier quality i the
surrounding schools of the city of Kraljeve at the time of COVID-19.

The paper includes the physical. chemical and microbiological quality of 34 school
drinking water. The tests are based om the consideration of the load of the water system
with miicrobiological and physicochemical parameters and the preservation of the
quality of drinking water and the protection of the health of the children who attend
primary sclool in rural areas arownd the city of

Kraljeva

Key wards: school waler facilities. micrabiolagical. physical chemical parameters.

1L.YBOT

Kako ce Gpoj cTamopmika wa sewi moschasa, jania ce npofiem KoutamHe W
KBJNTETA BOJE, OMHOCHO KAKO OGesDeIlTH J0BORHY WKONWURHY 3ipase Boje =a
{oNINOILY Npane W noTpeSe cranommmuea. Pemces je paumonATHIje Kopithore
BOJCHHX PeCyPea 1 CHpEHaBaibe MeHoE aagahesall]. CHabaeneHOCT CTAHOBHHWITEA
JOBOBHUM  KOMIMHAIMA  XHZHJEHCKN  HCTpaBie  BOA snauajan jé  MOKaETEd
SAPABCTBEHOR CTaka CTAHOBHMUITRA jeane sewsve. Boia uwa mekn rsnonowkn,
NugHiCHCKIL  CHIIEMHOIOIIKIL  ITEXHUMKOCKONONCK  atiaj.  Xughjencko-
SMMACMHONOUIKH 3HAYR] BOJE HARNCH O HEHIX QK. XEMHJCEHX W OHOIOWKHY
ocotia, OB OCOBHHE YEAOBbene CY KPYASHEM BOTe ¥ PHPOH, CocoGHoINY Boze
M geabHTa @ < camonpesnmhasajy, Kao W 04 sagahneana BOIA HOSEMLHIIT
LGB 1 ABPCTHM OTNATOM 13 oMahHCTAB, HHAYETPME ¢a JABII 1 OBPAIIBHY
noppunina. HenonomHa CHAGIEBEHOCT BOAOM 1 XHEIEHCKN Hencnpania Bola MOgY
OBECTH 10 pelsa GPOJIIT 3APASHIN W NEIApany 0GObCHLH,

Bo1a oske GHIN NYT NPEHOica SAKTEPHJCKIN, BHPYCHIR M NAPITHTADHUX O50HCHA
(Konepa. THEYE, ASEHTEpIja, XCTATHTHE GICTPOSHTEPITHC, ACKAPHEAE. IENTOCINPOSE
M TL) WIH NOgoyje mmpeiby 060bCHA YKOIHKO j& HeMa Y KOMMIHAMA JOBOLHIM 1
oapxaBame XHgHjeHe (luyga. BANLUBOCT). OHMyBiLe BOMNI PECYPSd. CIpEuaBare
aagaliBaind BOZA OTHALHIM MaTepijaMa. Kao H PALHOHLING NOTPOLITKRD BOIE Tpeda aa
Gy.ry obaBesa CBAKS APAKADE, APYIITEA W NIOjEIHHLA.

Bojtenn TokoBI HECTO NPOJSIE KO3 B WA BHUIC JENATA, N ¥ OUYBAY BOALIN
pocypen tie cwely MOCTOJATH RINNAWCTEATHSKE W nommirise gpamue. Tlpewa
nomawMa C30 01 GONECTH MPEHETHX Boa0M 060MN OKo 500 MITTHOHA /BYAR. & JMpe
ko 10 mimona. [pousrsyje ¢ 2 oko 10% GoniHaKIK KpessTa kophete GonecHinin
oBONEAH 0:1 BONCCTH NPEHETH MIKPOSHOOLIKH HEHCTIPABHOM BOZOM.

Boos ce Mogy npeneTH GaxTepuje, BHPYCH B NAPATHTH.

Baxcpiic Kojc ce Mogy MpeRsTH BoaoM 1 Asmnne no ourrchersa spansa cy: E. Col
Proteus, Streptococcus faecalis, Bacilus dysenterine. Salmonella typhi. salmonella
paratyphi A u b. Shigellae, Vibrio colerae, Pasteurclla tularensis i 1p.
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Tatdeaa 1. Tycuna scuvewa wexix namogeni Gaxmepufa y sodit (v dameal:

Bpeta Boxa w3 ponononn | Peuns pona [Wssopexa _I
MUKDOOPZAHIIAMA ROTA
Salmanella 738 718

B.dysenteriae 527 12.92 ‘l
Vibrio colerae 428 0502 ] 192

BupycH Kojit ce MOZY NpeHETH BOJOM 1 10B0Je 10 omTehera 3parka cy: aeno (31
porin). exo (31 ceporim). noxcawt A (23 cepotuna), toxcawr B (6 cepoimoa),
mao (3 cepotinal. peo (3 cepomiuna), xenaro (2 cepotina) i uyTovegano 1 cpeotitn),

Tadera 2 Qyocuna oncmansa sexise enmeposupyca (dan)

[Gomm _— Tomermn

flapasiuTi wojut ce MogY Npewern polow u avmone 40 OlTeheiba sTpARBA cyi
Aentameba histolitica, Lamblia intestinalis. Askaris lumbrikoides. Trihocefalus, Oxyuris
vermiculatis,

Miskpoopgannsum kpaic oneTajy ¥ sagalienoj o, Ha eintoj Tesmeparypi, mpn jaew
Ayew Cywienon zracenju, pri manjoj kolitini organskih materia i Zeiéoj promeni
fizickih i hemijskih svojstava vode.
Bom 2 mihe Mopa GumH xgujencki wempanna, oapelienog Kaanrera Ko j
pecyancan TIpasiimkoM o xugwjencoj nenpassoctn pose 18 mie (,Ca. mer
CPI", 0p.42/96, 44/9 w Ca. guacums PC 28/19)[2,3] xoju npfeara
TPSTIOpYKE W Hopue Chetexe yipancthetic opeamnaunje (C30), Esponcke ynije
EY). a aaGopatopijexa anjasnoctima no % e ua mpienn HCO cranaapaal4).

350 chega oRoga MOTPCGHO je HanpasnTH crpaTeamy kopuuiicsa RO peeypen
xojou G ce gepmHmcamn nawm kopuwhema, pamoj n ynpasame xpamreron 1
KBAHTUTCTOM MOBPUNMNCKMX M TOZICMHMX BOAL Y3 3410BObEHE EKOHOMCKHX |t
COMMJATHHX IOTPeDa CTAHOBHNILITE 1 3aLITIHTE KHBOTHE epeante. Boakn pecype enaa
¥ OGHONLIBE PEcyPCe. & KADGITEPHIY 24 i 1HTeT, KRAHTHTET 1 Natowej
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mmsoTHy CPeIMHY. 082 sagaljen:a MOZY
wbiTa je aeaeprdkaLa,

S R

nutie, ¥3oposano je 73 yrope wex e © 13 sarigHI LIKOAR 1 34 IHHNORIX
HCTYPEHINS Oea<Hd. Mlsose oo smmme o5 SS90 moapyujy gpasa Kpanesa. Y3opun
cy yrern y 202021 —-—i——“m. Beansin Gpaj yropaka (ANje
yIeT y cemTendpy 2000 ma Moy Em— " 1 (34) yI0PK CY YRTE Y anpiay.
e Kpajy wwoacke 2021 pomme Mommwmmed ¥ pabcua no CKIONLEHOM yEOBOPY
arkona W 3asoas 38 jamme wxpe § Sgace S \mseM KOHTPORE HAIXOBE BOAC 38
mihe.

McnpassocTn Boc = mehe m e = palies 00 TPROITHIKY O Xugujencrol
MCTIpABHOCTH BOZE 38 e (Camm OFF & 2288 w 44/99)[3] n TO “CrantapaHins.
NETOTZAMA 73 HCTIHTMERSS REEESCES mcTpmmsCCTH poe”[4] win BanniosaHiM
MeTOAMA hmn-'—“r-_-‘\

HenuTsares c¥ oy xaacne caenehe SCRTm RO

1. OcHonna mkana Josss Tyl SETNPEN QLR Pohessin. Jlenepun, Bpawia.
2. Osnovna Skola _Dura Jokie™, imenn edefenjec Bogutovac. Lopatnica.

3. Ochopiia mana Jlpass Mapessali™. SETYRCHO 01€1.C15C: Tonoehit.

4. Ocnosna wkosa Jlewp oo™, scTyposs ancacia: Cavanid, Tlasan, Byxonia.
Mpeah.

5. Ocosna wkosa Oaga Mury Tassonsil”. mCTYpERL oaceisa: Tonaunua, Panamiua.
TNeweso.

6 OcHomHa wxona Bpesss Papeesssli™. WCTYPCHR 02CTBSIEAL Burkonail, JakyTa,
[enenog. Jlowin Misiaxosss.

7, Ocrosna mkona My Cassld™. WCTYPEHA 03CBEHET Uykojepatl. Muaganhin,
CryBan, Ulyvapie.

8. Ocronita wkons  Byx Kapaush™, meTypeso oacnene: KaveHila.

9. Octopna wkoaa Jocwrs) Obpasossl™, MCTYPEHO OJIEBCHC JlpagocninLi. 9
10, Ocuorna wxona Jipagas Trowossh-¥a0", WCTYPEH QICLEA! Jlaheru. Tépw
Tahesus, Coere, Mitnousj. Ofpsa, Tasmex. 11. Ocwona wkona Josar Cenjub™,
MeTy peno oaeheme: CHpsa.

12. Qewopna mwana .Credas Hewama™ . WCTypeM3 OjemcHd’ Cryaennua,
Magnua, Pymmo, Bwosix

AmEmme  MmkposWOIOmImEX M e uko NeuMjeRIX  TpaMeTapa
|KoncKkix poza 34 mmhe ypahewe ¢y ¥ aafoparopujasa 3asona 33 jasmo npaBLe
Kpameso. Ypaheno je 75 ysopax w3 wikosa wa ceockos MOAPY 9 Jy OLHPAHHIE
v OKosmHi gpasa Kpanema (ca 1.)
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llikone koje ce manase ma mpugpazekoM noapydy ce cHafizesajy Bodowm 3a nuhe 3
JOKAIHHX BOTINX ofjexata, A To €Y W3BOPH WM pe3epBOapH KO Ce YEIaBHOM
TIOBPEMENO HHETE W aapaasajy. Hajuemhe e noctojn ocoda saaysena 1a OAPHABIHE
pesepsoapa kel To MewTany pate cami Ges erpyune nouohi,

s A sk

i

Lt

s

Jerg

Cuka 1 Jokaye ocwosuus wkora ¥ kofiesa ey vioprosamt ysopii miahie
aoda 2020721, goownu

DUIHIKD XEMICKa aHATIIA YIOPaKa Boze 3 nihe BPIIIA Ce:

*  BOAYMETPHICKIM METOIAMA (KBAHTHTATHEHO oapehueame opgancke umpuje.
yrpowak KMnO4, canpaj xropuaa Cl,

*  CACKTPOXCMHJCKOM METOZIOM (BpeanoeT pH), -

*  CIEKTPOBOTOMCTPHICKHM METOZaMA (catpuaj: HUTPATa, HHTPHTA, amomHMjaka,
cyaara. geoiha-Fe i Mangana-Mn).

* Huctpyneimi kojn cy ce kopieTan 32 nowenyTa wemimipana cy: pHoverap
(Manna), - enexipooroserap-Lambda 2 (Perkin Elmer),  Koraykromerap
(WTW) 1 TypSuaiuerap (Hanna),
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MikpoSIC/IOUIKE AHA1NIA Boae 32 e MO WIKONCKHX O0jeKaTa 0IyXEaTHIA
je cneaehe MUKpOGHOIDIIKE NapaseTpe:

*  yRYNaH 5poj acpoSHIX Mexdemm SaxTepeis.
o koaudopMie GaKTepije ennmmog mepeis.

o ykymie komnghopuie Gaxepue.

o cynurpenykyjyhe Klosiridie.

+  MCEYIOMOHAC acTuginosa.,

®  CTPCITTOKOKE heKaTiog Mopesis i PRoleus BpcTe.

Oriaxoxenmiicki napaseTpi ¢y palicss no Tipasisiky 0 XIZIIEHCKD] HenpaBHOCTH
pozae 3a mihe (Cn. anct CPJ Gpoj 4298 m 48 99), MpamiriHe ppeaHocTi 33 HCMHTHBAHE
HIHUKD XEMUCKe napameTpe cy aare § Tabewm 3

Taeia 3 [lapavempu (s 50 IEMMCROE MCTURSIA W 161K080 gpanit T He

]
B | Jedmra Do Gomp g. Ozala
hroj | mee | eduost vrednost meode
1 | Texpemnm < : i ESETINNN
= [] BRLEN
: 3 VRN
PIAL
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3. PE3YJITATH HCTPAKHBALA H THCKYCHJIA

PeayaTar emimiBaHix. MEKpPOSHOONIKKY 1 rimitiko XEMIERIN Mapaverapa m 75
¥I0paKa wkaacknx sota 3a milie nuhe Koje c¢ nanase ma ceockom noapyujy gpara
Kpasbena, 3 yIeTHX ¢ ABanaccT aokaiitja, aam cy y Ta Genn 4,

Pesyamamt ajy npecek TpenyTHOE eTama KBamiTeTa oje 3a mihe ¥ wkosana. Oun
nokasyjy Aa saxtesnma [Ipasivivika o xugnjenckoj WENparHoCTH BOge 3a mihe (Ca,
aner CPJ 6p42/98 w 44/99) y Toky 2020, goamne e ongonapa 31 yaopak o1 yiynmo 41
HEMHTHBAKOZ YI0PKA. OIHOCHO 5% Y30paka je HENcTIpaRno 1o GILIo KoM KpHTEPIyMY.
01 Toga xewujcki je Heenpasso 14 yiopaxa (35%) a MUKpOGHOTOIIKH Je Hencnpanio
17 yaopaia (40%). Xenmjoxa Heicnparnoct nomse stog nonelase i cmamene pH
BpeaoeTi, npricyerea Mn, HO: u wyrnohe. Jlsa ysopka cy Hewcipassa mo oba
KPHTENH]YMA (MHKPOSHOIOUIKON 1t ko xeanjckom)

TMpunikow yiopkopawa 2020. sanaxeno je na o1 34 wecra ¥ioposama, 21 mecro
nocestyje dumep s npewnuhasare Bode 3a nihe a jeHo mecta ysoproBaisa ivia UV
Aamny. Pesyamath Hemimisama wkonekHX Boda 3a mihe nokasyjy A o1 29 yiopaka,
12(40%) meniTHBaHIX BOMA Je HEHCNPABHO ¥ XeMHjcKoM nogneay a 1a $(27%) nona je
HEHCTPABHO Y MIKPAGHOOLIKOM TIOZTETY

Pesyrari yaopronara y 2021, guimin uoncknx oga 3a mihe NOKAZYjy 1a 3axTeRiMa
[Mpanmmsika e ongosapa 11 ysopak o1 ykymeo 34 nemsmuaanog v 30PKA, OMHOGHO 12%
¥0pAKA e HEHCTIPARKO 10 GO KOM KPHTCPHIYMY.

01 Toga xemmjcki je nencnpanio 7 yiopaka (20%) a MUKPOGHOJOWIRI je BelicnpasHo §
yaopaxa (15%),

Xemjcka HencopasHocT nomive 0z nosehare WM cMamene pH  BpeanoeTi.

noschasog NO» 1 wytaohe, Jeaan yiopak je Hencnpasan no oba KpHTCpijyMa
(MHKPOGHOIOLIKOM 1 dH3IKD XeMMjckom).

4. 3AKBYYLH

Ha oenony anaiise mukpodiotouman u (uesniko XeMIJCKIX napameraps 75 yopaka
0% 2 nahe 13 12 uikaa i 34 mixosa nerypena oaeena y Toky 2020121 wroncke
2OAMHE, 4 Koje ce Hanase y okonmnn gpasa Kpasesa Mose ce BARBY T

Boja nna seankn dmzsnonomn, XHZHICHEKIL SNHACMIONOWIKM il TEXHIMKO-CKOHOMCKH
EICTETR

XHgijeHcKo-enmuaesnananmm IMANA] BOAE 3ABHCH O NN (IHIHUKRY, XEMUJCRHX H
GHonowKHx ocobuna.

Hajgehy onackoer sa ely, s sone 3 nuhe no mkonama NPEACTARLA MUKPOGHONOIIKA
HEHCTIPABHOCT.
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Hejtomoskia CHAGIEBEHOCT BOTOM W NugijeHCKR HEHCIIPABHA BOJA MOZY JOBECTH 10
UIHpetba GpojHiNK 3apasiing i HePasHI 060 berba,

Boxa mame GITH nyT npenowersa GakTepUCKILN, BHPYCHI 1 TapamTapiiy ofoskema

{konepa, Thdye, AMISHTEPIja. Xenanie ICTPOSHTEPHTIG, AcKapujane, Jentocnipose
H TA) KM NOgoAYjE WHPEHsY 050/beHA YKOTUKO je HeMd ¥ ROIHUHHAMG 10BOLHIM 38
OIpKIBAME XHiZHjene (LIyga, BANLHBOCT). T5% yiopaka je Gwio wenenpasno y 2020,
BOMIHH 4 32% 2021, goamine u nopen NPHCYTHI diLaTepa. Dumtpi nMajy Mt ediexar
npevimhanatea, drTpn He pate i ce He oapKaBaly atekEatHo, TMokazano ce a cy
OHH HEJ0BOJLHI 3 TPAJHO PeliaBame nenpaniocT sojte 3 nific o wkanava. ¥ 2021,
& aymio Mase HeHCnPABIX BOAA Y oarocy Ha 2020, LZOMHHY.

Beamka nencnpasroct Boze 3a mihe y 24
noze 3a nube, jep wkone Hicy pauue y Toky

L0AHHN MOke GImiE 1 o He kopirmbhersa
2020, goaue 1608 Cornza-19.

CHalIeBenocT CTAHOBHINTES [I0BOBHIN. KOMMMHAMA XHEujencin Henpasie Boje
SHANAJAH j¢ NI0KA3ATEh JAPABCTREHOY CTASA CTAHOBHHILTER jenHe semme
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