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Caxcemax. Paonuyu cy wecmo na céom pao-
HOM Mecnty U3lodcenu ucmospemeno eehem 6pojy
PAUYUMUX HEeNOB0/bHUX (akmopa paodHe cpeou-
He, WMo HeKada 8eoma Omedncasda NpoyeHy pusi-
Ka no 30pasme paouuxa. Oopehusarse u npoyena
NPOGHECUOHATHUX WMEMHOCMU JeOaH je 00 K/bYUHUX
Momenama y npoyeHu pusukda no 30passe 3ano-
cenoz Ha mwez2o8om paowom mecmy. Kaoa je y
numarey — 30pagcmeenda  3aumuma — paoHuxa,
Hajeadichuje unmepaxkyuje gpaxmopa paome cpeou-
He jecy oHe usmely Xemujckux, Qu3UuKux u Ouo-
nowkux ¢pakmopa. Koo npoyene puzuxa no
30pasme Ha paoHoM Mmecmy, npu oopehusarby
KOHYeHmpayuje moKCUUHUX XeMUJCKUX WimemHo-
cmu 'y 8a30yxXy paone cpedune (amoOujenmantu mo-
HUmMopuue), mpeba yzemu y 003up: OYIHCUHY U3LO-
JICeHOCmU, NPUMEHY TUYHUX U OCMATuX mepa 3da-
wmume, MUKPOKIUMAMCKe U OCMmaie Yciose pao-
He cpeduHe, cmeneH @OU3UYKO2 HANpe3arbd, CGe
ehexme xeMujckux Cyncmanyu Ha OpeaHu3am yo-
6eKa (Kanyepoeenocm, anepeoceHocm u op.), u
ocmane Hawune YHOUIEHA XeMUjcKe mamepuje y
OpeaHU3aM PAoHUKa (Npeko Kodice, OUSeCmuHo
mpaxma). Ilpu Hekum unmepaxyujama oo uzyzem-
HOoe 3Hauaja moey Oumu u UHOUBUOVATIHE KAPAK-
mepucmurke camoz paoHukd, Kdo wimo cy noi,
cmapocm, Hacreone ocobune u Op. Iloped moea,
Memabonu3am Xemujckux Cyncmauyu mozy Moou-
@ukosamu Opyuimeene Haguxe, KAO WIMO CY, Ha-
pouumo, nyutere OV8AHA U KOHIYMUPAFE AIKOXOT-
nux nuha. Cee nooamxe o hakmopuma paoue cpe-

Summary. Often, workers are simultane-
ously exposed to numerous various occupa-
tional hazards at workplace, and it makes
health risk assessment sometimes very difficult.
Measurement and evaluation of occupational
hazards plays the key role in evaluation of
worker’s health risks to employee at workplace.
In occupational health, the most important in-
teractions in working environment are those
between chemical, physical and biological
agents. In health risk assessment at workplace,
during determination of airborne concentration
of toxic chemicals in working environment (am-
bient monitoring), we must take into account:
duration of exposure, use of personal equip-
ment and the other work safety measures, mi-
croclimate and the other working conditions,
physical load, all effects of chemical on human
organism (carcinogenicity, allergic potential)
and the other ways of chemical absorption in
body of worker (via skin, digestive tract). In
some interactions individual characteristics of
worker (sex, age, genetic factors etc.) could
play a very significant role. Moreover, the me-
tabolism of chemicals may be modified by so-
cial habits, like tobacco smoking and consump-
tion of alcohol beverages. All data concerning
working environment and worker must be col-
lected carefully in the process of evaluation of
health risks to employee at the workplace.
Also, we must take into account, possibility of

I TIpoo. mp cu. men. iBan MukoB, 3aBOj 3a 3paBCTBEHY 3alITHTY paaHuKa, MeauuuHcku pakynretr Hosu Can .

2 TIpod. ap cu. men. Benmubop Bacosuh, 3aBox 3a pamMakonorujy, TOKCUKOIOTH]Y M KIMHHYKY (hapMaKkoiorujy, Meauunackn GakyareT

Hosu Can.
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nuHcku Qakynret beorpan.
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OuHe U 0 pPAoHuKy mpeba NadNCHUBO NPUKYRUMU
Y MOKY npoyeHe pusuxa no 30pasoe 3anocieHoe
Ha paonom mecmy. Taxohe, mopamo yszemu y 00-
3up Kako Mmo2yhHOCm paziuuumux uHmepaxyuja
usmehy ¢paxmopa paowe cpedune, maxo u UHOU-
BUOYANHE KaApaKmepucmure paoHuxd.

various interactions between occupational
hazards, as well as individual characteristics
of worker.

Y600

podecuoHagHe IITETHOCTH MOTY OHTH

Yy HEMOCPEeAHO] BE3H C TEXHOJOIIKUM

IpoImecoM Tpou3BoAme ((PHU3UUKH,
XEMHJCKH U OMOJOUIKH areHcH), UM MOTY IO0-
THOATH OJ OCTAJINX HEMOBOJAHUX YyCJIOBa pa-
na. OgpehuBamwe W mpoueHa nNpogpecuoHaTHUX
MITETHOCTH jeJaH je oA KJbYUYHHX MOMEHaTa y
NPOIEHH pPHU3WKa MO 3ApaBJbe 3aIOCICHOT Ha
IETOBOM pPagHOM MecTy.!

Panmannm cy decTo Ha CBOM pPaaHOM MECTYy
M3JI0)KEeHH UcTOBpeMeHo Behem Opojy paznuuu-
THUX HEMOBOJFHUX (DaKTOpa pajgHe CpeauHe, LITO
HEeKaJa BeoMa OTe)kaBa MPOICHY pH3UKA II0
31paBibe pagHuka. llpumepu cy: 3aBapuBame,
(dapbame, paznuunTa pajHa MecTa y JIMBHHUIIA-
Ma, XeMHjCKOj U METPOXEMHjCKOj UHAYCTPU]U U
ap.?

VYKONUKO JBE WIH BHUIIC NPOPECHOHATHUX
IITETHOCTH JieNlyje Ha MCTH OPTraHCKH CHCTEM,
Tpeba TPBEHCTBEHO pa3MarpaTté Moryhe mocie-
JUIC KOMOMHOBAHOT [€JOBama, a HE camo
BUX0Be TojennHadne edekre. Kana je y nuramy
3IpaBCTBCHA 3allTUTAa paJHUKA, HajBaXKHU]E
WHTepakmnuje ¢akropa pagHe CpeIuHE Cy OHe
n3Mel)y XeMHUjCKUX, (GU3NYKUX U OMOJOMIKUX (hak-
topa. [lopen Tora, Tpeba y3zetn y o03up (usuu-
Ky aKTHBHOCT 3allOCICHOT W FETOBO MEHTAJHO
Hampesame y TOKy pana.’

Humepakyuje xemujckux
npoghecuonannux wimemnocmu Ha
DAOHOM mecmy

Jocajamma enuIeMIIONKa, KIMHUYKA U eK-
CIIepUMEHTaIHA HCTPakHMBama IMoKa3ana cy JAa Ccy
Moryha Tpu OCHOBHA THIIa KOMOMHOBaHOT TOK-
CHYHOT JI€jCTBA XEMHjCKHUX Marepuja: aJIUTHBHO
CHHEPTHCTHYHO W aHTArOHHCTHYKO.
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Kon amuTuBHOT JejcTBa yKyImHA TOKCHYHOCT
MCIIABUHE BHIINC XEMHjCKHUX IMITECTHOCTHU
jeaHaka je 30MpY TOKCHYHOCTH TIOjSIUHHUX
KOMIIOHEHTH, OJHOCHO TOKCHYHA JejCTBa
XEMHJCKHAX IITETHOCTH C€ CyMHUpajy. AJTUTHB-
HU e(eKT MOCTOjU M KOJI HCTOBPEMEHE H3JI0-
KEHOCTH TacOBHUMa KOjU JeNyjy Kao HpUTaH-
CH peCHUPATOPHOTr cHCTeMa (CyMIIOp-THOKCHII,
a30T-IMOKCUJ] M JPYrH), Kao W KOJ MeTania
KOjH TOKCHYHO Jeyjy Ha KapIuOBacKylapHH
cucteM (KaaMujyM U 010BO). Takohe, mpumep
je W HWCTOBpEeMEHa NMPHUMEHa OpPTaHCKHX pac-
TBapaya (OeH3eH, TOJyeH, KCHJIEH, €THJI OeH-
3€H W JIPYTU) KOjU JeiNyjy NeNpecuBHO Ha IICH-
TpaJlHu HepBHH cucTeM.* BeHseH ce 300T cBoje
KaHIIEPOTEHOCTH cajla He KOPUCTU Kao OpraH-
CKH pacTBapad. YIpPKOC TOMe, MPHUCYTaH je Y
Ba3JyXy pajHe CpeJuHE MpPHU KOopUmhemy op-
TaHCKOT pacTBapada TOIYCHa, jep ce Hajazu y
TonyeHy kao Hewuctoha. Takolhe, komepumjanHu
KCHJICH CaJpXKU eTuin OcH3eH.’

CHHEPTHCTHYKO [1€jCTBO MOCTOjH Kaja IpH-
CYCTBO peIaTUBHO HETOKCHYHE 1781071
MOTEHIU]jaJIHO TOKCHYHE XEMH]CKE MTETHOCTH
mojayaBa TOKCHYHO [EIOBamE JPyre MITETHO-
ctu. Ha mpumep, METHI-STUI-KETOH MOTCHIIU-
pa TOKCHYHO JEIOBamkE XeKcaHa Ha HEPBHHU
cUCTeM, a TOKCHYHO JelloBalke YyIJbEeH-
TeTpaxJiopulia Ha jeTpy m OyOpere jadye je H3-
paXXEHO y IPHUCYCTBY al€TOHA MM H30MPOIIHII
ajmKoxoiyia. VMcToBpeMeHa H3JI0KEHOCT TyHTCTEH
KapOuay mojauaBa TOKCHYHOCT KoOanta u yoO-
p3aBa mojaBy o0oJbeHa TBPAOT MeTalla Koje ce
MaHu(pecTyje OyjameM BE3WBHOT TKHBa Yy
HHTEPCTUIMjyMy MapeHxuma miyha.*

AHTaroHUCTHYKO  JEjCTBO  MOApa3zyMeBa
ciabJbebe TOKCUYHOCTH jeHEe XeMMjCKe IITETHO-
ctu ox crpane napyre. Ilosmaro je nma cenen
CMamyje TOKCHYHOCT JXHBE W apceHa. EranHon
CMamyje TOKCHMYHO JIejCTBO METaHOJIa M ETHUIIEH
rrKona.
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Ilpumep u3 npakce

Hajuenrthe ce cpehe y mpakcw aguTHBHU THIT
TOKCHYHOT [eJIOBaba XEMUjCKUX IITETHOCTH. Ta-
Jla ce MpH MPOICHH KOpUCTH cieneha jenHaunHa:

I,/ MK, +1L,/MIK,+ ... +IIa/MIKe=K
K;TK, T ... Tk, =K
1, W, 1], - usmepene KoOHYyeHmpayuje

XeMUjcKux wmemHocmu y 8asoyxy

MJIK,, MJIK, ... M/IK, - maxcumanno 00360sene
KOHYeHmpayuje Xemujckux umemHocmu

K;tK,t +K, — UHOEKC wmemnoz 0eno8arbd

NOjeOUHUX XeMUJCKUX UIMEemHOCIU
K - Huoexc yxkynnoe wmemnoe Oenosarba

MakcuMaaHO J03BOJbEHA  KOHIICHTpaIHja
(MJIK) xeMHjcKMX IITETHOCTH j€ OHAa HajBUIIA
KOHI[CHTpallMja Koja He Yy3poKyje omTeheme
3[paBjba palHUKA MPU CBAKOJIHEBHOM OCMOYACOB-
HOM pagy TOKOM YKYITHOT pPagHOT BeKa M H3pa-
kaBa ce y mg/m3. To 3Hauu Jga WHJAEKC HITETHOT
nenoBama - K Tpeba nma je mamu on 1.

Ha mpumep, y Basayxy cy usmepene ciezehe
KOHIICHTpAIHje:
0,3 mg/m? Genszena (II;) - MK 3a Gensen je 3
mg/m?* (MIK,), k,=LI,/MJIK,=0,3/3=0,10
105 mg/m?® tonyena (II,) - MK 3a TomyeH je
375 mg/m?* (MIK,), &=L,/ MJIK,=185/375=0,49
235 mg/m?® kcunena (II;) - MJIK 3a kcuieH je
435 mg/m? (MIK;), =L/ MJIK;=235/435=0,54

WHnexc mretHor nenoBama (K;, K,, K3) CBa-
KOT' OJf OpraHCKHX pacTBapada je HalieKo HCIIOX
1. Wnak, uHAEKC YKyIHOI IUTETHOr AejoBama - K
OBUX OPTaHCKHMX pacTBapada KOjU MUMajy aJIuTHB-
HU TOKCHYHH edexar M3padyHaBa ce nmomohy Ha-
BeneHe (opmyne Ha cienehw HauwH:

K=x,+x,*+x;=0,10+0,49+0,54=1,13

Hda O6u ce ycioBH pama cMmarpanu 0e30emaHuM,
MHJICKC YKYIHOT MITETHOT JejioBama - K Tpeba
na je Mamu ox 1. Ykomuko je K Behm ox 1 (mrro
je W ciy4aj y HalleM NpuUMepy), TO yKasyje Ha
HOBehaH PU3UK TI0 3ApaBJbC HM3JIOKCHUX padHUKA
T€ je, CXOIHO TOMe, NOTPeOHO Npeay3uMame
oxaroeapajyhux mepa 3amTure na Ou ce o0e30e-
I 0e30eIH YCIOBH 3a pall.

Kama cy y muTamy CHHEPTHCTHYKH W aHTAaro-
HUCTHYKU THUIl JIEJIOBamba XEMHJCKUX IITETHOCTH,
rope HaBeIeHa jeJHAYMHA HE MOXKE CE MPHMCEHU-
TH, Beh ce WHAEKC IITETHOT JAeloBama Mopa
onpehusaru uHAMBHAYanHO. [locTaBibambe OMIITHX
MPUHIUIA 32 KBAaHTHUTATHUBHY IPOICHY MPH KOM-
OMHOBAHOM [ICJIOBabYy XEMHjCKUX IITETHOCTH Ta-
Jna Huje moryhe 300r HemocraTka TMOY3JIaHHUX TI0-
JaTaka y XyMaHoj TOMYJITaldju O J03HO3aBUCHUM
epexkruma Ha QusmonmomKke W OHOXEMHjCKe
Gyukuuje.*

Humepaxyuje ocmanux
npoghecuonannux wimemnocmu

Kon mpoueHe pu3uka MO 37paBibe Ha PaJHOM
MecTy, IpHu oxapehuBamy KOHIEHTpaIUje TOKCHY-
HUX XCMHUJjCKUX IITETHOCTH y Ba3lyXy pajHE cpe-
JnuHe (aMOMWjeHTaJ HM MOHUTOPHHT), Tpeda y3eTu
y 003up: AYKUHY H3JI0KCHOCTH, NMPUMCHY JIHY-
HHUX U OCTalluX MEpa 3allTUTC, MUKPOKJIMNMAT-
CKe W OCTalie yCJOBE pagHe CPeIWHE, CTENCH (H-
3UYKOT HaIpe3ama, CBe €(PEKTe XEMHUjCKUX CYII-
CTaHIIM Ha OpraHW3aM YOBeKa (KAHIIEPOTCHOCT,
aJIePrOTeHOCT U ZIp.), U OCTajle HAYMHE YHOIICHA
XeMHjCKe MaTepHuje y OpraHuM3aMm pajHuka (Tpe-
KO KO)Ke, TUTeCTUBHOI TpakTa). [lozHaro je ma
BUCOKa TeMIIepaTypa Ba3lyxa M Texa (u3nyka
Hampesama 300r moBehaHMX MeTa0ONHYKUX TIO-
Tpeba noBoae 10 yOp3ama Aucama U CaMHM TUM
JI0 yHOIIewma BehMX KOJMUYHMHA XEMHUJjCKHUX
Marepuja y OpraHu3am pajHuka.’

BpeanocTtu Temneparype M BIQXHOCTH Basiy-
Xa MOry OMTH BeoMa 3Ha4yajHe Kalua Cy y IHTamby
OUOJIOIIKE MTETHOCTH. Tako, Ha MpUMEp, [JbUBHUIIA
coja Acmeprmiiyc TpOAYyKyje BEIUKY KOJIWYWHA
MHUKOTOKCUHA TIPU BHCOKOj PEIATHBHOj BIaXKHO-
cTH Baznyxa u Temmeparypu usmehy 35°C wu
65°C.3

Baxne cy u MmeljycoOHe WHTepakiuje pasiiu-
quTUX (U3MUKuX (akropa. HemoBobHOM JI¢jCTBY
HHCKHX TeMIIepaTypa Ba3jyxa Ha OpraHu3aM paj-
HUKa JOTPHUHOCH HPUCYCTBO BHCOKHUX BPEIHOCTU
Op3uHE KpeTama Ba3lyXa U BIXHOCTH Ba3myxa.
KOH pagHuKa HCTOBPEMCHO H3JIOKCHUX IMOBHUIIC-
HOM HHMBOY Oyke W BHOpammja, 10jia3u 10 Opker
omrehiera 4yna ciiyXa, HEro INpH H3JI0KEHOCTH
caMmo MOBHUIICHOM HUBOY Oyke.> Takolhe, mcToBpe-
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MEHa HW3JIOKEHOCT M OJIpeljeHUM XEeMHjCKUM CyII-
cTannama (yrjbeH-MOHOKCHIY, HEKUM OPIaHCKUM
pactBapaynma) AONPUHOCH IITETHOM JIEJOBamby
Oyke Ha CIIyX pajHUKa.’

Haeuke u unmepaxuyuje
6e3ame 3a paoHo mecmo

[Ipy HEKUM WHTEpaKiujaMa OJf H3Y3CTHOT
3Ha4aja MOTYy OWTH W WHIWBUAyaTHE KapaKTepH-
CTHKE CaMOr' PajJHUKa, Kao LITO Cy IOJ, CTapocT,
HacienHe ocoowne u np. [lopen tora, meradonu-
3aM XEMHUjCKHX CYICTaHIU MOTY MOIU(GUKOBATH
IPYIITBEHE HABHKE, Kao IITO Cy, HAPOUYHUTO,
mylIelke JyBaHa M KOH3YMHPAE ATKOXOIHUX
nuha.?

EdexTnn XeMHjCKUX MTETHOCTH PaJHOT MecTa
Ha 3[paBjbe paJHHKAa MOTY OWTH IOTEHIHpPaHU
HCTOBPEMEHOM EKCIIO3HIIMjOM JIyBaHCKOM [HMY.’
[lpu mymemy nurapera KOHTAMUHUPAHUX MOJH-
TeTpadryopoeTUIcHOM (Te(IoHOM) MOXE ce pas-
BUTH (IYyOpPOBOZOHHMYHA KHCEIHHA, a IIpH
KOHTAMMHAILIUjU XJIOPUPAHUM YIJbOBOJOHHIIMMA
¢osreH. OBO cy H3Y3€THO TOKCHYHE XEMH]CKE
MaTepuje Koje ce cTBapajy ycjexn Ipoleca Tep-
MaJiHe JIEKOMITO3HIIHje.>

YTBpheHO je CHHEPTHCTHYKO [EIOBAmKE IIPU
HCTOBPEMEHO] M3JI0KEHOCTH a30eCcTy M TyBaHCKOM
IUMy Ha T0jaBy MAJHWTHHX O00JbCHa peclHpa-
TOPHOT CHCTEMa KON H3JIOKEHHX pajaHuka.’
[lymreme Takohe mMmojauaBa W INTETHO JICIIOBAHE
HEKMX (U3UYKUX [TETHOCTH KAo IITO CY
BuOpanuje u Oyka HajBEpOBaTHHjE YCJEI Bas3o-
KOHCTPHUKTOPHOT JIeJIOBaba HUKOTHHA W3 JyBaHa.’

Konzymupame ankoxomHux nmha koja caapke
pasmIUYUTe KONIWYWHE eTaHoja je IIHPOKO
pacmpoctpameHo. OBa HaBUKa MOXKe [la Y 3Ha4ajHO]
MEpH yTHYe Ha MeTadoJM3aM HEKHX XEMH]jCKHX
cyncraniu.? Paguuny npodheCHOHATHO H3IO0KEHH

OpPraHCKHM pacTBapadynuMa y3uMajy aJIkOXOJHa nuha
MOBPEMEHO WJIH CTANHO. Y JBYICKOM OpPraHu3My
€TaHOJ MOXE Ta Jelyje Ha €H3MME OATOBOPHE 3a
MeTaboNIM3aM HEKHX OpPTaHCKHX pacTBapavya CTH-
MyJTaTUBHO W uHXUOUTOpHO. OBO je KJBYYHO
MUTake TPH TyMauelkhy pe3yirara JOOUjeHHX IpH
OMOJIONIKOM MOHHMTOPUHTY PaJHUKA U3JIOKEHHX Op-
raHckuM pacrtBapaunma.® 10

Koju he edexr eraHona mperoMHHHpaTH 3a-
BHCH OJI BPEMCHa KOje j€ MpOINJIO OJ HEroBe
yrnoTpebe. Y paHOM IepHOIy, KaJa ce STaHON Ha-
Ja3u y Tely y BHCOKMM KOHIIEHTpalijama, OH ce
MIPBEHCTBEHO TOHAIIA Ka0 WHXUOUTOpP MeTaboIn3-
Ma HEKHMX OpraHcKux pactBapada. KoHzymupame
aJKOXONHUX THha y TOKYy paaHOT BpEeMEHa
Hajuemthu je y3poK HWHXHOWIUje MeTadonm3ma
npodecoHaTHUX XeMHjCKUX INTETHOCTH. TO MO-
K€ WMaTH 3a TOCICIUIy CMAmbCHO H3IYYHBAmbE
BUXOBUX Merabonura. C Apyre crpaHe, XpOHUY-
Ha TOTPOIIkA alIKOXOJIHUX TNrha yOp3aBa Mera-
0onm3aM OpraHckux pactBapada u moBehaBa
CTBapame TOKCHYHHX Merabomuta.'0!!

VYHoIIeke eraHola MOXKe OWTH 3HAdajaH W3-
BOp TpelIKe y NpH TyMauewy pesyirara OHOJIoll-
KOT MOHUTOPHHTA KajJa Cy y HHUTamy OPTaHCKA
pactBapauu. 360r TOra, MOJATKE O MOTPOLIHU ajl-
KOXOJIHUX Muha Tpeda MakJbUBO TPOIECHUTH KOJ
pajIHUKa W3JIOKEHUX OPraHCKUM pacTBapadnma.’ !0

3akmwyuax

W3 cBera HaBeIEHOT MOXE C€ 3aKJbYUUTH J1a
CBC MoJaTke O (haKTOpHMa pajHE CpPEOUHE H O
pamHuUKy Tpeba Ma)kJbUBO TPHKYIHTH y TOKY IPO-
[[EHEe PU3MKa IO 3APaBJbE 3aMOCICHOT HA PajHOM
Mecty. Takohe, mMopamMo y3eTH y 003Hp Kako
MoryhHOCT pa3inuuuTHX WHTepakiuja usMely dak-
TOpa paxHe CpeauHe, TaK0 W WHAMBHIyaTHE Ka-
PaKTepUCTHKE paJTHUKA.
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