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YBOOHNMK

Ha pieBetoj [eHepanHOj KOH(EpeHIj| 3a Mepe, OfP>KaHOj
1948. rofuHe, IpeIoXKeHo je MehyHaponHoM KoMuTeTy 3a Mepe Aa
HpUITpeMI IPENOPYKY KaKo 61 ce HallpaByO jeTMHCTBEH ITPaKTId-
HI CHCTeM OCHOBHUX (USUYKIX Be/MUMHA U BJXOBJX MEPHIIX je-
myHMIA. TomviHe 1954. YCBOjeH je CUCTeM Off LIIeCT OCHOBHIX (u3Id-
KIX Be/TMYMHA U HVIXOBYX jeM[VIHMIIA: MeTap, KUIOTPaM, CeKYH]I, aM-
niep, KeNBYH U Kaupena. OBaj cucTeM MepHYIX jeVHMIIA Ha3BaH je
Mebynapoms cricreM jenuuna, ckpahenn Hasus je SI, a 1971. To-
IVHE JIOfiaTa je V1 celiMa jeHmIa, Mot MebyHapomsyu KomuteT 3a
Mepe HPeMJIOKIO je 2011. TOVHE peBU3Njy MehyHapomHor crcrema
jemmma (SI) Kako 611 ce M3BPIINIO OBe3VBakbe CellaM OCHOBHIIX
jemuHUIIA ca cenaM byHfaAMEeHTaTHIX (GUBMUKIX KOHCTaHTH. 3a Xe-
MIdape je 3Ha4ajHO Ja Cy IpefyIoyKeHe HoBe iedVHMIVje 3a KIUTO-
rpam 11 3a Mo71. O 0BOj MHTepPeCAHTHO]j TeMM 3a CBe HaC Cy HaICa/IN
YIaHaK 107 HacrioBoM "[la iu he ce mervaitiu gegpuruvuja mona?" Je-
nena HBYPBEBU'h HUKOJIN'R, bopuc ®YPTVYJIA u IBan
T'YTMAH (cBu ca ITpuposHO-MaTeMaTrdor pakynTeTa Y HUBEp-
sureta y Kparyjesity). IUPAC y cBoM HOBOM TeXHIYKOM M3BEILTajy
IpeyIasxe Jia ce ieVHMIMja MOJIa, Koja ce KOPYICTY Off 1971. TOfM-
He, 3aMeHN HOBOM Koja he 61uti y ckapy ca mpenorom fa ABo-
rajipoB O6poj Oyzie KOHCTaHTHA BPEHOCT.

IUPAC-oBa HOBa fiepuHunyja he ce pasmarparn Ha [eneparn-
HOj KoH(epeHIMju 32 Mepe (jeANHO TeTlo Koje MOXKe [ja HallpaBy
npomeHe y SI) y HoBeMOpy 2018. ropmHe. AKO ce IPeyIOoT IPVXBaTH,
HoBa fedyHyIja he moctaty 3BaHaHa 1 Baxkeha off Maja 2019. ro-
nune. Octaje na ce Buny ga v he johu no ncropumjcke nmpomeHe, a

Bpeme he nokasatn Ja m hen KaKBY KOPJICT OBa ITpOM€EHa IOHETN.
% %%

Y >KMBOTHY CpefMHY JlaHaC JIOCIIeBajy MHOTe CyIICTaHIle Koje Y 13-
BOPHOM OOJIVIKY MJIM IIPEKO CBOjMX NpopykaTa (popmupaHmx Ha
PpasyduTe HauVHe), MOTY HaHETH IITeTHe IOCTIeNVIIe SKIBOM CBe-
Ty. Meby 3arahyjyhnm cyncraniama Hamase ce 1 OHe Koje IIOTUIY
Of HeYIOTPeO/bIBIIX /IEKOBA, KOjU HEKOHTPOJIMCAHO, CBECHVM WV
HECBECHVIM YMH-eH-eM JIOCIIeBajy ¥ BOJIOTOKOBE, 3eM/BUIIITE 11 Ba3-
myx. IToTpolba 1eKOBa 11 BUXOBO HEKeJbeHO JOCIIeBatbe Y XKUBOT-
HY CPEUHY CYy Y Y3/1a3HOj ITyTarbu. VaKo je y murarmy noTeHImja-
HO OITacaH OTIIAfl, Ulije 30pMIbaBalbe 3aXTeBa II0CeOHe IPOLEType,
CTaHOBHMIITBO ce Yenthe ofTyuyje fa IeKOBe KOji MM BUILE HICY
HOTPeOHY OIIXY 3ajeHO ca KyNHMM OTIIaoM MM JICTe 6aLiajy y
KaHa/IM3allujy He pasMMI/bajyhy a Ha Taj HAYMH M3a3UBajy 03-
OW/BbHY IIPETHY 10 SKMBOTHY CPEVHY U IIOCPETHO Ha COIICTBEHO
3upassbe. Vako je 0Baj mpo6/IeM youeH 1 Y Hallloj CpefviHM (0 YeMy
cBemouy 1 IIpaBIIIHUK O yIpaB/baby METULMHCKUM OTIIAZIOM),
YMHbEHNILIA je Jla Ce IberoBe ofipenoe He mpuMemyjy. Y wiaHky "Mo-
iyhe flocneguue HeyioilpedbUBLUX 11eK0BA HA HUBOWIHY cpeguHy” ay-
topu Harama BYKYMMPHW'R, Becua M.AJIMBOJBOJINR n
Illivon A’BAPMATM (Bucoka wikona citipyxosHux citiyguja - be-
oipagcka tionuitiexHuxa) yKasyjy Ha Moryhe eKOTOKCHKO/IOIIKE T0-
C/IeqIle HeYTIOTPeO/bUBIX IEKOBA, KOjI, MaKO MM je MCTeKao POK
yrotpebe, 1 lajbe Cafipyke JOBO/BHO aKTMBHMX CYIICTaHIM KOjU ¥
VIHTePaKIWj| ca XKUBMM 61hyiMa Mory JoBeCTI [Io HOTOpLIaka -
XOBOT CTak-a I CMaherha HhIXoBe Iomyaryje. OcyM Tora Ha 0CHO-
BY pesyJITaTa MCTPaKMBakba, yKasyje ce M Ha TPeHyTHO cTame y Cp-

6uju y 06/macTy 30puH-aBara OBe BPCTe OTIaCHOT OTHAfA.
% % %

IToueTkoM caBpeMeHe Teopuje O IPUPOY XeMUjCKe Be3e MO-
Ke ce cMaTpari 1916. royHa Kana je JIync (Gilbert Lewis) y cBom
uyseHoM papy The Atom and the Molecule yBeo unejy o 3ajemHny-
KOM €/IeKTPOHCKOM TIapy ¥ OKTeTHOM IIpaBuy. Teopujcky ocHOBY
3a JIyucoBy upejy pamu cy Xajrnep (Walter Heitler) u Jloumon (Fritz
London) y cBoM papy 13 1927. ropviHe. XajTiep v JIOHIOH Cy oKa-
3a/IM [la eHepruja Bese y MojleKyny H, mornde op cnapusatba efek-
TPOHA y 3ajefIHIIKI €/IeKTPOHCKI T1ap, KOjU MPE/ICTAB/ba ,,pe30-
HaHUMjy“ usmeDy ABe Moryhe KQMOUHaIMje CIIMHA e/EKTPOHA Y
aToMuMa BojoHuka: H' Hf v H'H'. Mosxe ce pehu fa TanmacHa
dynkumja xojy cy mamu Xajriep u JIOH/IOH IIpeficTaB/ba KBAHTHO-

MexaHWJKy 3armc JIyncose uyieje o 3ajeTHIYKOM e/1eKTPOHCKOM
napy. Ha exsuBanenTtnoct Jlynucosor u Xajrnep-Jlongonosor
IPUCTYTIA y OIMCY XeMIjcKe Be3e IIpBM je ykasao ITommar (Linus
Pauling). Xajr/tep-JIoHI0HOB IMOHMPCKY paf je 6110 MOYeTaK IIpH-
MeHe KBaHTHO-MeXaHIYKIX MeTOJ}a 3a OIIVIC XeMMjcKe Bese. [lapn
PasBoj KBaHTHe MeXaHIIKe Jao je IBa IIPIUCTYIIa TOMORY Kojux ce
MO>Ke OTIVICATV Be3MBakbe Y MOTIEKYITy: Teopyjy Ba/leHTHe Bese (BB)
 Teopujy Moneky/nckux opoutana (MO). Obe Teopuje cy pasBrjeHe
Y OTIPWIVIKe VICTO BpeMe, I Cy ce YOP30 pasuIIIe Y JBe OfBOjeHe
CYIIPOTCTaB/beHe IIKOJIe Koje Cy ce bopute 3a IpuMar. Y HeaBHOM
YTaHKY, 06jaB/beHOM y Xemujckom tipeinegy, BT je KpaTak UCTO-
pujaT puBa/mTeTa u3Mehy oBa Ba mpucTyma.y wiaHky 'Besusarve
HOMAKOM HaeneKipucarwa — HO8U ULl xeMujcKe 6e3e” ayTopa
Cnallane BOPBEBU'R 1 CnaBka PATEHKOBURA (IIpupop-
HO-MaTeMaTIIKM akynTeT, YHnBepsuret y Kparyjeniry) npukasa-
HIL CY HajHOBHUjU Pe3Y/ITATI U3 0O/IaCTU TeOpHje XeMIjcKe Bese,
KOjJ YKa3Yyjy Jia, Opeji KTaCHYHOT KOBAJIEHTHOT 11 jOHCKOT Be3N-
Bakba, IIOCTOjM jOII U HOBY THUII XeMMjCKOT Be31Batba — Be3UBalbe
TIOMaKOM HaelleKTpucara (eHIL. charge-shift bonding). Y umanky je
IIPUKa3aHO KaKo je OTKPMBEH OBaj TUII XeMUjCKe Be3e TPYMEHOM
caBpeMeHMX MeTOfia Teopyje Ba/ieHTHe Bese. Ha ocHOBY excriepu-
MEHTA/IHIX Pe3y/ITara, Kao 1 KopuiihermbeM [PYTUX TeOPIjCKIX Me-
TOZa Y pafly je JOKa3aHa Ofp KMBOCT HOBOYBEJIEHOT KOHIIEIITa Be3M-
Barba [IOMAaKOM Hae/leKTpyICarba
% %%

VIHTeH3VBHA IIpUMeHa KOMIIEKCHIX jefIVEberba Y MEeMIHI
je IoverIa LesfieceTVX TOMIVIHA JIBAJIeCETOT BeKa, HaKOH oTKp1ha fja
kominekc nmatune(II) cis- ,‘E[I/IMMI/IHI[I/IX]'IOpI/IJIOHHaTI/IHa(H) cis-
[PtClL (NH3) ], Koju je mo3HaT 1 HOx, Ha3MBOM cis-Pt, ycIyIaTNHa
TI0Ka3yje aHTUTYMOPCKY aKTMBHOCT. AMepydKa akajieMyja 3a Xpa-
Hy u nekose (U.S. FDA) omo6pua je 1978. romyHe yrnoTpe6y oBor
KOMIIIEKCHOT jefiVIberba Y MEeIVILIVHY 33 JIeuerbe KaHI[epPOTeHNX
oborpema. ITmaruHon (KOMepuI/I]aHHI/I Hasus 3a cis-[PtCL,(NH,),])
je XeMoTeparneyTVK Koji JaHac Ma HajIipy IPUMEHY Y MefL-
Hu. Hakon otkpuha a ucIiaTiHa KOMIUIEKC II0Ka3y)e aHTUTY-
Mopcka cBojcrsa (cis-[PtCL(NH,),], TaKol’)e Mo3HarT Kao cis-DDP
um CDDP) oBaj koMIITexc NocTa0 je Hajuemhe npuMerUBaHN
aTUTYMOPCKY areHc y xemoTepanuju. OBa cOIICTaHIIa IIPUMeD je
MOHOHYK/IeapHOT koMIvIekca ItaTiHe(II) Koji ce KOpUCTH Kao aH-
TUTYMOpCKN areHc. Aytopu Anhera A. DPAHUIIX, Cueskana
PAJKOBW (ITpuponHo-MaTeMaTiyKy GaKynTeT, Y HUBEP3UTET y
Kparyjesiy) u Minrom V1. BYPAH (Cpricka akafieMuja HayKa 1
YMETHOCTH) Y CBOM pafty "AHIGUTYMOPCKA AKITUSHOCTL KOMIiIeKCA
unasmiune(Il). Honunykneapru kominexcu unamure(Il) xao Hosa
Knaca GoMeHUUjanHux aniuilyMopcKux aieHaca" JaJ Cy Tpervex
HOBVIX JlellIlaBakba Y OBOj 0O/IACTY Ca TeXXMIITEM Ha HOVHyKIeapHe
KOMIT/IEKCe.

* 5% %

Y pany Jemncase TAPOBII'R (cTynenTa CTyamjcKor mporpa-
Ma HacraBa xemuje Ha XemujckoM akynTeTy, YHuBepsuteTay Be-
orpagy), o HacnmoBoM "CueHapuo uaca: maceHu UpoueHimiHu cac-
iias pacifiéopa” IpUKa3aH je jefaH IPUCTYII 06paIyl HOBOT TpajiyBa
0 MaceHOM TPOIIEHTHOM CaCTaBY PacTBOPA, M3BeJIeH Y CEIMOM pas-
Ppemy OCHOBHe IIKOTIe.

% %%

Y py6purm Bectu n3 CXJI Mo>keTe fia IIpOYMTAaTe TPY U3Be-
Taja 0 gorabajima Koje je oprarmsoazo CX]l y mOC/IeN bIX Tap Me-
cerm. To cy: VisBemrraj o oppsxaniv AITPMJTICKVIM JAHVMA
O HACTABU XEMMUJE (29. Crpy4HO ycaBpIllaBaibe HACTABHMKA
xemuje 1 2. KoHepeH1mja MeTonyKe HacTaBe xemuje), 3aTM V13-
BeTaj 0 ofpkaHoj IleToj cpIicKoj XeMIIjCKOj OMVMIIIjay yIeHN-
Ka CpeIbIX IKOMA, Kao 1 Vispenrraj o ogpxanom 8. CiMIosijy-
My XeMuja i 3alITHTa )KIBOTHE cpeguHe EnviroChem 2018.
YkuBajTe unTajyhu MaTepjai mTaMIaH y oBoM 6pojy Xemujcxol
ipeinega.

Patko M. JankoB
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YJIAHIIN

IUPAC y ceom HoB0M TiexHUMKOM U36eUilajy ipeg-
TasHe ga ce gepuHULUja MOA, Koja ce KOPUCTU 0 1971. i0-
guHe, 3ameHU Ho60m Koja he Suitiu y cknaqgy ca ipegnoiom
ga Aeoiagpos 5poj 6yge KoHcTanitina epegrociti. Mehyna-
POgHU KOMUTTIET 3a TeHUHe U Mepe Upegriosuo je 2011. fo-
guHe ga ce usspuiu pesusuja uenoi MehynapogHoi cucitie-
ma jeguruya (SI) kaxo Su ce usspuiuno fiose3usarve ceuUXx
cegam OCHOBHUX jequHUUA ca cegam PyHGaMeHLanHUX
Pusuukux KoHCIaHTiU. 3a Xemuuape je 3HAUAjHO ga cy
lipegnosiere HoBe gedpuHULUje 30 KUDI0IPAM U MOTL.

YBOJ

Ha peBetoj TenepanHoj KoHbepeHIjI 3a TEKIHE U
Mepe je 1948. rofyHe mpeyIokeHo je MehyHnapogHoM ko-
MUTETY 3a TeXXIHe 1 Mepe [a HallpaBy IPeNopyKy KaKo
611 ce HAaIIPABMO jeNMHCTBEH MPAKTUYHM CICTEM OCHOB-
HIMX MepHUX jenuauna [1]. Tonuue 1954. ycBojeH je cuctem
Off 1IeCT OCHOBHIIX jeIVIHNIIA: METap, KIWIOTPaM, CEKyH/I,
amItep, KeJIBMH 1 KaHpena [2].

OBaj cucTeM MepHUX jenuHMIa HasBaH je Mebyna-
PORHY CHCTeM jeruHuIa, cKpaheny Hasus je SI, a 1971. To-
IVIHe cefiMa jenyHuIIa, MOJL, fopara je SI-y [3]. KnexeBuna
Cpbwuja je 1879. rogyHe npuctymmia MeTapckoj KOHBEH-

Jenena HYPBEBIh HUKOJINR (jdjurdjevic@kg.ac.rs) , bopuc ®YP-
TYJIA (furtula@kg.ac.rs), ViBan TYTMAH (gutman@kg.ac.rs), Ilpu-
| pogHO-MaTeMaTH4Ku Qaxynrer, YHuBepsurer y Kparyjesiy
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MOJIA?

1mju, HakoH IIpBor cBeTcKor paTa cBa IpaBa 11 obaBese
npeysuma Kpamesuna CXC, a motoM Jyrocnasuja. Perry-
6rmKa CpO1ja HAKOH 0CaMOCTa/belba IPey3VIMa YWIAHCTBO
y MebynapoziHOM KoMUTETY 3a TEroBe 11 Mepe.

Y IUPAC-0BOM TEXHIYKOM M3BEILTajy C€ HAIOMUILY
HepocTany Baxeher Mehynapopsor cucrema jenunnia
[4]. TnaBHM pejyIOr OBOT M3BEIITAja je ja ce jenyHuIIa
KIWIOTpaM MoHOBO fiedyHummre. OcHoBHa jenuHuia SI, kn-
7I0TpaM, Ce TPEHYTHO fedVHMIIe Ha OCHOBY apTedakra:
jemvHMITa 32 MaCy je jenHaka Macu MehyHapogHOT IIpoTOo-
TUIIA KIIorpaMa (BasbKa Off IVTaTHHe-VPUAMjyMa) dyBa-
Hor y MebynaponsoM 6mpoy 3a Texxuse 1 Mepe (BIPM), y
6mmsyam ITapusa. ITocroju ocHOBaHa 60ja3aH 0 yropod-
HOj cTabumHocTy MehyHapoHOT IpOTOTHIIA 33 KMJIO-
rpaM, a 0Ba HeCTAOMTHOCT yTude 1 Ha fipyre SI jemuuuiie
KOje 3aByICe Of, Kijiorpama, Mehy xojuma je u Morn. Kaxo
Oy ce IIpeBasMILIIM TOpe HaBeleH! HefocTaly, MebyHa-
POIHM KOMUTET 32 TEXXMHE M Mepe je 2011. TOAVHE IIPeN-
noxmo je peBusujy uenor SI. I'aBHa nzeja je ja ce cBe oc-
HOBHE je[IMIHUIIE IOBEXY Ca CcefiaM PUSNUKIMX KOHCTAHTI.

Y IUPAC-0BOM TeXHMYKOM M3BELITajy, 3a XeMIdape
Cy Ba)KHE JIB€ jeVHMLIE U 32 IbJX IPEIJIOKEHE HOBE Jie-
buHMIMje: KNToTpaM 1 MOJL

Nme

Cumbon

Bemmrunnaa

Baxkehnu SI

IIpennoxen HoB SI

KMJIOTpaM

kg

Maca

Kunorpam je jepunmua
Mace; jefiHaKa je Macu Meby-
HapOJHOT MIpOTOTHUIIA
KMJIOTpaMa.

Kumorpam je jemMHuIa Mace; HEropal
Be/MuyHa je onpeheHa ysumameM HyMe-
pudKe BpegHOCTM 32 IDTaHKOBY KOH-
CTaHTy Ta4HO 6,626070040 X10734 kayia je
uspaxkeHa y Sl jemuHunama 3a AejcTBO |
s=kg m?s™.

MOJI

mol

KOJIM4IHA
CYIICTaHIe

Mon je jeguHMIIAa KOMU-
YyHe  CYICTaHlle  Koja
CanpXU OHONUKO €eJleMeH-
TapHUX jeIMHKM KOJIMKO
UMa aTroMa y 0,012 KHJIO-
rpama 4MCTOT YI/beHUKa 12.

Morn je jemuHUIA KOMMYMHE CYTICTaHIE
crienMUYHNX eTeMEHTAPHUX jeNVIHKII;
Be/4YNHa je onpeheHa ysumameM HyMe-
pUYKe BPEJHOCTM 3a ABOTaJpOBY KOH-
CTaHTYy Ta4HO 6,022140857 x10%3 Kaga je

uspaxkena y SI jegmannama mol ™.
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HOBA JEOVIHUIINJA MOJIA

ITpepnor ga ce MO MOHOBO AeduHMIIIE N3a3BaNa je
OypHy gebaty Mehy xeMuuapyma Koji €y 3a HpOMeHY I
OHIIX KOjU CMaTpajy fia je 6o7be fa ce ocTane mpu fedmHu-
LIMj} KOja MOJI EKCIVIMLIUTHO Be3yje 3a Macy YI/beHMKOBOT
usoromna *C [5]. Konmudnna xemujcke cyrncrasnie ce Tpa-
AULMOHAIHO ofpehyje Ha OCHOBY Mace MM 3aIlpeMIHE.
Jemuunia SI 3a Bemm4uuHy ,,KOMMYMHA CYICTaHIE" ce y
nocrojehoj gedbuanumjn n gape 3acHuBa Ha Macy Meby-
HapOJ{HOT IPOTOTHIIA 38 KWJIOTpaM [3]:

1. Mon je xonuuuna cyiicilianue jegHol cucitiema Koju
cagpaucy oHonuKy 6poj enemeHItapHuxX jeguHKY KO-
KO UMA attioma yirbeHUKa y ia4Ho 0.012 kg uucitiol us-
owmoita *C.

2. Ilowmpedno je cileyudurosaiiiy enemeHIapHy jegun-
Ky Koja moxce SUiliy attiom, MOTEKYT, jOH, eNleKipOH
uitig. unu ogpehexa ipyiia 08axKeUX jeguHKu.

3. Mon je ocnosHa jeqgunuya MehynapogHoi cucitiema je-
guHULA.

Hedyunuuja Mona 13 1971. rofuHe ce 6asypa Ha Jio-
6po gedrHmcaHoM Opojy aToMa y TauHO ofpebeHoj Macu
yrbernkoBor uszorona *C. Ca HajHOBMjuM gocTurHyhn-
Ma y HaylIlM ¥ CB€ IIPENUSHUjUM MEPEmhIMA IOCTAIO je
Moryhe fa ce ca BeMKOM TauHoLIhy ofipenyt BpeHOCT
Asoragpose koHctaHTe. Kaga mMamo tauno ogpebheny
BPETHOCT 3a ABOrafipoB 6poj MO>Ke ce IOHOBO fedIHICa-
I MOTI 6a3MpaH Ha TAYHOM OPOjy e/leMeHTApHIX jeUH-
ku. OBa nnpomeHa feuHMIMje MOTIa He JOHOCY OffMax
HeKy IIPaKTI4Hy IIPOMeHy Koja 6u oMoryhwia ga ce 6o7be
pasyMe IojaM MoJIa, a1 6V ce Ha OBaj Ha4uVH JeUHNUIIja
IpUIaTofyuIa Ha4MHY Ha Koju Beh1Ha xeMudapa pas-
MMIIUBA.

ITpennor HoBe HeduHMIIMje 32 MOTL:

»Mon, mol, je jeqgunuya SI 3a Konuuuny cyiciianye.
Jegar mon cagpscu itiauHo 6,02214076 X 10™ 0gHOCHO iHiay-
HO 602214076000000000000000 e/IEMEHTUAPHUX jegUHKU.
Osaj 8poj je wauro ogpeherna epegHociti yseitia 3a Aso-
iagposy kouciianinly Ny, kaga je uspascera y SI jeqgunuya-
ma mol™, u nasusa ce Asoiagpos 5poj.”

Bapa o6paruTy axxmy Ha TO Aa je cafa ABOrafpoBa
KOHCTaHTa 11e0 Opoj.

KonuumuHa cymncraHIie, n, HEKOT CUCTeMa je Mepa
6poja oppebenux enementapHux jenuukn. EnemenrapHe
jemyHKe MOTy OMTH aTOM, MOJIEKYL, jOH, e/IeKTPOH MU
opipebeHa rpyria OBaKBIIX jeVHKIL

KonuayHa Heke cynicrantie B, n(B), nspaxena y Mo-
JIOBMMSA, je IIPONOPLIMOHAIHA OPOjy jeIVHKM Te CYIICTaH-
e, N(B),

n(B)=N, " N(B) (1)

DakTOp IPOHOPIVIOHATHOCTH je YHVBep3anHa Qu-
3UYKa KOHCTaHTa Koja je He3aBICHa Off IIPUPOJIe CYIICTaH-
1€, a IbeHa PeMIIPOYHa BpPeIHOCT, Ny, je ABorajsipoa
KOHCTaHTa Koja je 1CTa 3a cBe cyncraHue. [Iponucana
BPeRHOCT 3a ABoragpoB 6poj je Tauno oppehena Hyme-
pMYKa BpeTHOCT ABOTaipoBe KOHCTaHTe U M3HOCU Ny =
6.022140857 x10°3 ogHOCHO TO je meo 6poj
602214076000000000000000 [6].

ITocnenyiie Koje 61 oBa mpomMeHa fiebHNIje JOHe-
J1a Cy BULIE TEXHIIKE, HETO IIPAKTUYHE IIPUPOJE. JacHO je
Ha M ce y LIKO/IY HEKe CTBapy POMeEHIIe, IOYEBLIIN OF
HITaMIIaba HOBYX yiibeHuka. Jeduuuiuja Mona Bpyio
YeCTO MPefCTaB/ba jeaH Off KbY4YHMX pobieMa IpK pas-
yMeBamy U yuery Xxemuje 7 8]. Yuenuny cy ycreBanu ga
Haydye TeMHNUIMjy MOJa, BehyHa ydeHuKa 3Ha ia penpo-
myKyje pedununyjy. Iurame koje MOXe [ia ce IIOCTABH je
TIa IV OHU 3a1CTa pasyMejy Ty feduauuyjy. [IpenmoxeHa
HOBa Je(DMHUIIMjA je Y CK/IaAy ca OHMM IITO yueHuIy Beh
IPUMeEBY]y Y IIPaKcy U He 61 MMajia 3HaTaH yTULIAj Ha Me-
TOfIe V1 Ha4VH paja Koju ce Beh IpyuMemyjy y y4MOHNUIL.
Anu ce mpuMeHOM HOBe fiepuHMIVje TYOM 32 YUeHUKe
4ecTo 30ymyjyhu daxTop, a To je Mellare jBa HauUMHA 13-
pakaBama ,KOTM4MHE CYIICTaHIe - OHa KOja ce Mepy Ma-
COM U OHa Koja ce Mepy 6pojeM decTua.

TUPAC-oBa HOBa fiepuuunyja he ce pasmarparu Ha
TenepanHoj koHQepeHIMjI 3a TeXVHe U Mepe (jeRuHO Te-
JI0 KOje MO>Ke Jia Halpasy ipoMeHe y SI) y HoBeMOpy 2018.
ropiHe. AKO ce IpeJyIoT IPUXBaTy, HoBa lepuuuIyja he
nocraty 3BaHn4Ha 1 Bakeha o Maja 2019. rogyae. Oc-
Taje ja ce BUAM fia i he ohu 1o ucropujcke mpomene, a
BpeMe he nmokasaTu fa i he 1 KakBy KOpUCT OBa IIpOMeHa
TOHETH.

Abstract

WILL THE DEFINITION OF MOLE BE CHANGED ?
Jelena Durdevi¢ Nikolié, Boris Furtula, Ivan Gutman
University of Kragujevac, Faculty of Science

The change in the definition of the SI unit of mass and
amount of substance, recently proposed by IUPAC, is
presented and commented. According to the proposed
change, the Avogadro number will be considered as a
constant integer, equal to 602214076000000000000000,
exactly.
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MOTYRE HOC/IETUIIE HEVIIOTPEB/bUBUX JIEKOBA HA
JKBOTHY CPEAVIHY

CAJKETAK

Moswe ce pehu ga gamac y sueotiiny cpeguHy gociie-
eajy mHole cylicilianye Koje y U360pHOM 00nIUKY U Tipeko
ce0jux Upogykaiia, PopMUpaHux pasnuMUmiuM Mexanu3-
Muma, Moty HaHeiu wiilieitiHe HOCTeqUUe HUBOM CEeTLY.
Mehy saiabyyjyhum cyiacitiaHyama y 080m cMUcIy ce c6axa-
Ko tiocedHO Uciiudy HeyinomipeSpUusU 1eK06U Kojil HEeKOH-
{PONUCAHO, CBECHUM UTIU HECBECHUM HliHberbeM Jociiesajy
y 80goilioxose, semmpuuiitie u 6asgyx. Vlaxo je osaj tipo-
Onem y HAWL0] cpequmu youen, o uemy ceeqoyu u Ilpasu-
HUK 0 yipasvarey MEGUUUHCKUM OITTAGOM, HUtbeHULA je
ga ce weiose ogpegde He lipumervyjy. Y unanxy ce yxasyje
Ha moiyhe exoifiokcuxonouixe fioceguue Heyiowpedvu-
BUX 71€K084, KOjU, UAKO UM je uciliekao pok yiioiipede, u
garme cagpie gosowHO AKIIUEHUX CYUCTLAHYU KOJU Y UH-
wmepaxyuju ca susum Suhuma moly goseciiu go toiop-
wara wuxosol ciilarwa u cmarerva totiynayuje. Ocum
iiola Ha OCHO8Y Pe3YNIATA UCTIPANUBArLA, YKA3Yje ce U
Ha wpenymto citiarve y Cpduju y odnacitiu 30purbasarea
ose epciiie 0tlacHOT OMLAgA.

VBOI

ITorpolima 1eK0Ba, Kao U HIXOBO HEIIOXKE/bHO JI0C-
TIeBakbe Y KMBOTHY CPEMIIIHY CY Y Y3/1a3HOj IyTami. Vako
je y IuTamby IOTeHIMjalHO ONacaH OTIIAf, uMje 30pymba-
Bambe 3aXTeBa I0ceOHe Ipolefype, CTAHOBHUIITBO Ce
yerrhe ofyTydyje a IeKoBe KOj/ MM BHIIIe HUCY IOTPeOHN
OJJTXy 3ajeHo ca KyhHyM oTHasoM mwam ucte 6aajy y
KaHa/IM3alyjy He pa3MUIUbajyhit fa Ha Taj HA4MH M3a3y-
Bajy 030W/BbHY IIPETHHY 110 )KUBOTHY CPEAVHY I IIOCPEIHO
Ha COIICTBEHO 3[IpaBJbe.

JIexoBU cy XeMUjCKe CYIICTaHIe Koje yTIdy Ha (py3u-
ormo1IKy QyHKIujy Ha crenymduryan HaumH. To cy mpous-
BOJY KOj/1 Ce MOTY IIpYIMeIBATH y ofpeheHnM Komman-
HaMa 11 Ha ofipel)eH HauVH, pajiy clipedaBaa, Cy30ujama
U JTederba 60JIeCTI KOf, JbYAY V1 SKVIBOTUESA, OFHOCHO Pajiit
HOCTU3atba IPYTYX OIPAaBAHNX MEAMNIMHCKIX IU/beBa.
IMonyT xpase nnu nuha, 1eKoBK NpKUIIafajy KaTeropujnu
»OCHOBHUX HOTpeNIITHHA ¥ ¥Majy IoBnantheH cTaTyc
Ha TpxuiuTy. C TAKBYUM IIOJIOKajeM, TeKOBU TYTO HIUCY
611V TOCMATpaHy Kao POU3BOJM KOjU MMajy CBOjy KO-
JIOIIIKY LieHy, OfHOCHO Ka0 XeMJKaJIije KOje MOTy HaHeTH
IITeTy IIPUPOAM U HAPYIIUTU PABHOTEXY €KOMTOMIKIX
cucrema. Crora ce cost-benefit aHamn3a 1ekoBa pegoOBHO
3aBpllIaBajia Cyo4yaBarmeM IIOXKe/bHUX U HEIOXKe/bHUX
yTUIIaja Ha 37paB/be Y0BEKa, Tj, CyAOMHA JIeKoBa Oua je
OrpaHIYeHa NCK/bYYMBO Ha XeMUJCKY CYIOMHY Y JbYACKOM
opranusmy [1].

56 Xemujcku tipeineg

MebyTum, mpe 20-ak ropyHa IojaBwIe Cy ce IIpBe Ha-
y4He CTy[uje Y KOjuMa Cy JIEKOBM I10 IIPBYU ITy T OKapaKTe-
pucanu Kao nioteHuyjanHe 3arabyjyhe cyncranne >xusor-
He cpenyHe. OTKpUBarbeM U IOKa3MBarbeM HETIOXKE/bHIIX,
YaK 1 KaTacTpodaTHX IIOCTeNNLA M3a3BaHVIM JIejCTBOM
HeyNoTpeO/bMBIX /IeKOBa 300T IbIXOBOT HeaJeKBaTHOT
Of/Iararba, Koje Ce Mepe HApyLIEHOM €KOIOUIKOM PaBHO-
TeXXOM, OflyMIpareM BPCTa, 3a6pumasajyhum Tokcrko-
JIOLIKYMM ¥ €NUJIEMAONOKUM TPEHJO0BMMA, HEYIIO-
Tpe6/bUBY TIEKOBY Y IIPOIYKTH IJIXOBOT pasjarama Jija-
HAaC IIPeCTaB/bajy jellaH Of 3HaYajHVj/X €KOIOIIKIX IIPO-
6rema.

JIEKOBI'Y J KMIBOTHOJ] CPEIVIHU

ITprcyTHOCT /IeKOBa Y XVMBOTHOj CPEIVIHY IIPBM Iy T
je 3abenmexeHo 1976. ropuHe y CjenumbeHnM AMepIYKIM
Jp>xaBama [2], kajia je rpyIia HayYHUKA y OTIIaTHUM BOJIa-
Ma HaKOH IpeuninhaBama TeTeKTOBaIa KIOPUOPIIHY
KUCE/IVHY, Koja ce YIIOoTpeO/baBa 3a IPOU3BOAILY JIeKOBa
3a CHIDKaBarbe XOJIeCTPOJIa, y KOHLIEHTpaljaMa Off 0,8 [0
2 g/L. TopuHe 1985. yTBpheHa je mIpUCYTHOCT eKOBa Y
peunnM Bogama y Berikoj bpuranuju [3], a 1986. ropyse
ubynpodeH 1 HapoKCeH IeTeKTOBAHY Cy Y OTIHa{HUM
Boprama y Kanapu [4]. HakoH Tora mpucyTHOCT /1eKoBa y
JKMBOTHOj CPEIVIHM, Kao cBe yelrhy mpegMeT Hay4HOT
MHTEPEeCoBakba I VICTPAXKIBaba, PE3y/ITOBAJIA je Be/IVIKIM
6pojeM M3BellITaja O AeTEKLVjJ JIEKOBA Y PasHUM Y30pLIV-
Ma 113 )KMBOTHE CPEIUHE .

MHoru 71eKoBH Y Jby[ICKOM Terty ce 61oTpaHcopMu-
11y, ITO pe3ynTyje ocnobahameM 3HATHMX KOMMYMHA
pasmunTux MeTabonura. Ty MeTabomITI MOTY Ce Jjajbe
TPaHCPOPMICATH Y )KMBOTHOj CPEMIVIHY IIPYU YeMy HacTajy
HOBY 1ponsBopiyt. ITpo6ieM e y ToMe LITO MPOIYKTH
pasrpajme 1eKOBa 4eCTO MOTY MMaTy CIMYHY MU JaK
Belly TOKCMYHOCT 1 IIOCTOjaHOCT Off JIeKa Y CBOM M3BOP-
HOM O0O/IMKY M IITO je IIOHAIIabe 1 [IejCTBO IPOM3BOJia
TpaHcOpMalyje jou yBek HefIOBO/bHO UCITUTAHO.

JlexoBu jOCIIeBajy Y XKVMBOTHY CPEIVHY Ha Pas/INdy-
Te HauVHe: U3/TyYMBabeM, OO y HEIIPOMEeHOM 00/IN-
Ky W1 y 061Ky MeTabo/I/Ta; HEIPABIIHMM Ofj/IararbeM,
Hajuerhe Ha [ielIOHMje OfaK/Ie CIIMpatbeM 1 MHPUITpa-
LYjOM [OCIIeBajy Hajpe y fy6/be C/I0jeBe 3eM/bUIITA, a
HOTOM M y IIOfi3eMHe BOJie; OaljambeM y KaHaIM3alujy Ipy
yeMy MPEKTHO OCIIeBajy Y HOBPIIMHCKE 1 OJ3EMHE BO-
Zie; Kao ¥ HEKOHTPOJIMCAHUM CIIa/bUBAbeM IIPY YeMy ce
ocnobabajy pasHe kaHIeporeHe CyICTaHIuje, Mehy Koju-
Ma Cy ¥ JIOKCUHN [5].



ITo mocneBamy y )KMBOTHY CPEIMHY, /IEK MOAIEXe
nporecuma ierpaganyje. CrerneH gerpaganuje 1eKa y Xu-
BOTHO] CPEIMHM 3aBVCY Off XeMIUjCKIX OCOOVHA aKTVBHE
cyncraHie 1 ¢akTopa crospalme cpeguHe. Yak 1 Mare
IIPOMEHE Y XEMUjCKOj CTPYKTYPU aKTUBHE CYIICTAHIIE JIe-
Ka MOT'Y MMaTJ 3Ha4ajaH yTUIIAj Ha IbMXOBY PaCTBOP/bU-
BOCT, TIOJIAPHOCT, K0 11 Ha ipyre 0cOOMHE Off 3Ha4aja 3a
IBIIXOBY JI/by CYZIOVHY 1 Ie/IOBakbe Y KMBOTHOj CPEIVHIAL
AxTBHE KOMITOHeHTe niekoBa (edr. Active Pharmaceutical
Ingredients, APIs) nipencTaBibajy KOMIUIEKCHE MOTIEKYyIe
ca pasmMuUTUM QUINYKO-XeMUjCKUM U 6MOTOIIKIM
cBojcTBMMa. PasBujeHu cy u Kopucte ce 360r mUXOBe
Mabe WY BULIe CrielyduuHe 610/IONIKe aKTUBHOCTIL.
AKTVBHe KOMIIOHEHTe JIEKOBA YIIABHOM I10Ceyjy 6asHe
WM Kyicesie yHKIMOHAIHE IPyIle, HeKafia 1 00e y OKBIU-
py ucror Monekya. [Ipu yciaoBuMa Koju Blafajy y sKu-
BOTHOj CPeIIHY MOJIEKY/I! JIEKOBA MOTY OMTI HeyTpa-
HJ, KaTjOHCKY, aHjoHCKM 1w Y Gopmu 1uTep joHa. Ce
HABEJEHO YVMHY ITOHALIAIbE JIEKOBA Y KMBOTHOj CPEVHI
U3Y3ETHO C/IOXKEHVIM.

IMocnenmux HEKOMMKO TOiMHA OTKPUBEHO je Jla ca
acrekTa IpoleHe eKOMOIKOT PU3JKa HICY 3HaYajHe Ca-
MO aKTUBHE KOMIIOHEHTe JIeKoBa, Beh 1 jemumera Koja
HAaCTajy Kao IOC/IENNIIA IbUXOBMX CTPYKTYPHUX IIPOMEHa
y XUBOTHOj cpegunu. Hakon mTo gocnejy y >XnBoTHy
CpefuHY, aKTVBHE KOMIIOHEHTE JIeKOBa ¥ MeTa0OIUTH
HOJ/IEXY Pa3HUM CTPYKTYPHUM IIPOMEHaMa IOf, yTH-
jajeM OMOTIYKIX 1 a0MOTIYKIX (haKTOpa.

MHOTIY 1eKOBY Y XVBOTHO] CPEAVIHI HOIIeXy 61o-
JIOLLIKOj TPaHC(OpPMalMjy Off CTPaHe OpraHu3ama, Kao
1To ¢y 6aktepuje u ripuse. C Apyre CTpaHe, IO CTPYKTYp-
HJX IIPOMEHA JIEKOBa JI0/Ia3M 1 jOUI y CAMOM OpPTaHU3My
4OBEKa W/IM KMBOTUESA IIOf, yTUILIAjeM MUKPOOpraH/3aMa
npesHe Qope miM eHsMMa Kao MTO Cy IUTOXPOMIL.
MebyTtum, HacTanu npoussoau 61orTpaHchopmanyje,
MOTy OUTH CTaOWIHUjY Off IIOIA3HOT jemuiberba. Takobe,
IbIIXOBa TOKCYHOCT MO>Ke /2 Bapypa 1 MOTy MMaty Behu
HOTeHIMja/I 32 aKyMY/IaLjy Off [IOJIa3HOT jenuberba [6].

JoMyHaHTHM a6MOTUYKHU NIPOLECH KOjI MOTY JO-
BECTH JJO IIPOMEHE XEMMjCKE CTPYKTYPE JIEKOBA, IIpe CBEra
YCMEPEHMX Ka IbMIXOBOj eVIMIHALIV] Y 113 )KUBOTHE CPENM-
He, Cy ancopniyja, poroperpaganyuja u xugponusa. I1o-
LITO CY JIEKOBY 110 IPaBI/Iy OTIIOPHM Ha XUJIPON3Y, jep
cy yrnaBHoM npepBubenu sa opanny ynorpe6y, 3a-
CTYIUbEHOCT OBe peakiiyje je 3a Behuny nmexoBa 3ane-
Map/biBa.

Arncoprniyja MoXke yTUIIATH Ha IIMpere 1 6110710c-
TYIHOCT JIEKOBA y )KMBOTHO]j cpefiuan. CTeleH ancopi-
Ije JIeKOBa 3aBICY Of, KOTIMYMHE Y IPUPOJe CTOOOTHIX
U CYCIIeHIOBaHVX YeCTUI[A Y BOLEHOj a3y 1 MpupofHe
OpTaHCKe MaTepuje, Of IPUCYTHVX MUHEpasa U JUCTPU-
Oy1yoHOT KoeduIjeHTa, Kao 1 KapaKTePUCTIKA CaMUX
JIEKOBA.

Hajsuavajuauju HaunH abrotudke Tpancdopmarije
nexoBa je ¢poroperpapanyja (poronusa). Poroperpapa-
I1ja MoXKe OMTY VIPEKTHA U MHAVPeKTHA. [Iprnmkom
AupekTHe HOTOIMI3E, MOTIEKYII allcOpOyje CYHUEeBO 3pa-
Yerbe Tj. EHEPIUjy Koja IOBOMM JIO Lienarba MoyleKyna. VIn-
AupeKTHA OTOMN3A YK/bYUyje IPUPORHe MaTeplje, Kao

LITO Cy XyMMHCKE KUCE/IMHE KOje MOJ] yTUIIajeM CyHYEBOT
3paverba CTBapajy jake OKCUALIMOHE areHce, a KOji 3aTUM
Terpajiupajy OCTaTKe TEKOBa.

3axBa/pyjyhu HaBeleHNM ITpoLieCcMa IIOCTOjaHOCT
BehiHe TekoBa y )KMBOTHO]j CPEVHI je pe/laTHBHO Majia.
MebyTtum, ycnen unmenne fa je Op3uHa focreBama je-
KOBa Y )KBOTHY cpefiuHy Beha of 6p3uHe KOjoM 1Xx cpe-
IVHa MOKe TpaH(OpMICaTH U AeTPafpaTy, BIXOBA
PpacnpoCTpameHOCT Y )KMBOTHOj CPEIVIHM je 3HaYajHa.

YTUDAJ JITEKOBA HA JXBU CBET U
YOBEKA

JlexoBu, BMXOBY MeTaOOIUTU U IIPOU3BOLY TPAH-
cpopmanuje cBe ce yenthe feTeKTYjy y >KMBOTHO]j Cpefiy-
Hu. OcTany 1eKoBa y MalMM KOHLIEHTpalljaMa MOTy ce
Hahy y oTIagHuM BojiaMa, OBPIIVHCKYM BOJaMa, IO
3eMHIM BOJJaMa, MOPJMa 11 Y 3eM/BUIITY Y BEJIMKOM Opojy
3eMasba. [IpobemMn Be3aHy 3a IPMCYCTBO JIEKOBA Y XKI-
BOTHOj CPefiMHY YK/by4yjy mopemehaje ¢pusnonomkmx
Ipolieca ¥ penpoRyKTUBHe PyHKIMje OpraHu3aMma, pas-
BOj pe3UCTeHTHUX OakTepyja 1 mopehame TOKCMIHOCTH
HeKyX (hapMaLey TCKy aKTUBHUX CYIICTaHI[Y.

Kapa ce mocmarpajy nojenyse rpyre 1eKoBa I BbUXOB
HETaTMBHY YTUIIAj HA OKO/MHY U XKMBE OPTaHU3Me, JOKa-
3aHO je [1a IEKOBU 13 TPyIle aHTUJEIIPECUBA IIPENCTAB/bAjY
HajOIIaCHMje CYTICTAHIIE Y BOIM KO I YMTABOj OKO/IVHMA.
Kao jeman of HajTOKCMYHUjMX TIPENICTaBHMKA U3 OBE IPy-
IIe JIEKOBA je JuasenaM KOju ce jolI off 1963. TOfHE Ma-
COBHO IIpUMelbYje y by yO/aXKaBara aHKCUO3HOCTH 1
HepBHe HarieTocTH [7]. Crenehy rpyry TOKCHMYHMX 1eKoBa
KOju1 MMajy 3HaYajaH yTHULaj Ha are 1 GaKTepuje dnHe je-
KOBY 13 TPyTIe HeCTEPOU/HIX aHTUH(IAMATOPHIIX JIeKO-
Ba, Kao 1170 je ayknodenak. ITopex tora 1mro je yrBpheHa
IbETOBa TOKCMYHOCT Ha BOJIEHE OPTaHU3ME, HETaTMBHO
I€jCTBO OBOT JIEKa, C 003MPOM [ja Y3POKYje HepOTOKCIY-
HOCT, je 3a0e/Ie>KeHO Y KOJ, PasHVIX BPCTa IITUIIA.

ITpumep 3a HaBefieHO je 1 CTy4aj U3 9O-TUX TOAMHA
HPOILIIOT BeKa Kajia je OTKPMBEHO Jia je JIeK AMKIopeHaK
CKOPO Y3POKOBA0 U3yMUpabe OSHTICKIX VM MHAMjCKIX
TaHKOK/BYHUX CynioBa (Gyps indicus i Gyps bengalensis). 3a
KPAaTKO BpeMe CTPajao je Be/KI Opoj, a y HEKUM IIOf-
Py4juMa HECTaso je 4ak 99% Iomynanyje OBUX ITHUIA
[8,9]. Haume, nuknodeHak ce y TOM Iepuopy MacOBHO
ynoTpe6/paBao Kao NPOTHUBYIIATHO CPEACTBO 3a CTOKY
4YjUM Cy Ce YTMHY/IMM OCTal¥IMa XpaHuy cynosy. Camo
MaJjIa KO/IYMHA TOT 7leKa O11a je TOBOJbHA Jla IIPOy3po-
Kyje omyMupame TKuBa O0yOpera, a Ha Kpajy u yrunyhe
cynosa. Harno cmameme mIxoBe MoNyanyje GOBeo je
HM3a Apyrux nopeMehaja 1 Hapylapama IIpYPOIHE paB-
HOTeXe TOr Kpaja. IIpumepa papn, cmamemeM O6poja
CYIIOBa IIOPAcTao je 6poj AMB/bYX I1aca KOju Cy Ipey3eru
IbJIXOBY Y/IOTY y JIaHIly MCXPaHe, a IIopac/a je 1 Momy/a-
nuja nanosa. [Tocnenuia Tora je nosehame 6onmectn Besa-
HVIX Y3 Te >KVBOTUIbE IOIYT OeCHIIA I KyTe.

YTuilajy 1eKoBa y >XMBOTHOj CPEVHY HAPOYUTO CY
HIOJJIOXKHY BOJIEHM OpraHmu3Mu. MHore eKoBe Kapakre-
putie 1UOGUIHOCT, 300T Yera Tako mposase Kpos he-
NMjCKy MeMOpaHy U 610aKyMy/IUpajy ce y TenuMa Bofe-
HMX XMBOTVB [10,11]. HapounTto HenoBosbaH yTuiaj Ha
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JKVBM CBET MMAjy CPefCTBa 3a KOHTpanenuujy. Fbuxos
[JIaBHY cacTojak je ernumnectpapuon (EE2), Bpcra ectpo-
reHa, KOji KOJJ, >KeHa CIIpedaBa Heyke/beHy TpyAHohy, amu
KOJI )KMBOTIba MOXe Y3POKOBaTI IIpobiieMe pasBoja
MO/TIHMX KapaKTepYUCTHKA, IITO JOBOAM [0 HEIJIOJHOCTH
wim fieeKTHYX poherba. ['oMuIame THX 1ekoBa y )KMBOT-
HOj cpermHM Y3poKyje riopemehaje 1 fedopmanuje y mosn-
HOM pa3Bojy He caMo puba, Beh u Bogosemarra, rMusaBa-
113, 1A YaK U ITHIIA KOjU JKUBe y 6IM3MHYU BOJEHMX eKO-
cuctema. Kop puba je youeHa pemmamsanyja My>xjaka ox-
HOCHO I10jaBa YK€HCKMX IIO/THUX KAPAKTEPUCTHKA IOy T
YKEHCKIIX jajalliaria ¥ IpOoTeyHa BUTE/IOT€HIHA TOTPeOHOT
3a cTBapame XyMaHIeTa. 300r Tora My>XKjaly IOCTajy
CTepU/IHY Y He3aMHTEPECOBAHN 3a CyIpOTHM o1, Crnd-
HO je YO4EHO U KOJI My>KjaKa KPOKOJV/Ia ¥ KOpHbada Koju
Cy MMa/Ii CMatbeH TOJIHY OPraH, JOK KOf, IITULIA Ce TO Ofi-
PaswuIo Ha CMareHy Opury o IOTOMCTBY [10,12].

Henpasuzo oprarame ¢apMarieyTCKor OTazsa Mo-
Ke IMaTy 030V/bHE eKOTIOLIKe [IOC/IeNLIe, AU U ITOCTIe-
AuIie IO 3[paB/be JbYAY Kao LITO CY: HOPACT HEIUIOFHO-
cTu, mopact ypobheHnx medekara, mopacT KaHiiepa usa-
3BaHVIX XOPMOHNMa (KaHIlep JOjKe i IPOCTare), IOPacT
6poja Heyponouikux nopemehaja xox mere [13].

ITojaBa pesuCTeHTHOCTY MUKPOOpraHMu3aMa Ha aH-
TUOMOTHIKE je CBaKaKO jeflaH Off 3HaYajHUjNX mpobieMa.
MacoBHza ynorpeba aHTUOMOTIKA ¥ KOHCTaHTHO U3/Ia-
rame OaKTepuja 1 Ma/yiM KOHIIEHTpalyjaMa aHTUOMOTH-
Ka YC/I0B/baBa I10jaBy Pe3UCTEHTHOCT U CTBaparba T3B.
cymepbakTepuja, rMe ce yrpoyKaBa 3[paBJbe Y0BeKa, jep
ce cse Behn 6poj nHbekInja He MOXe IEIUTH 10~
crojehum antubnornnnma. [Tpumepa pagu, ncrpaxu-
Bamba Cy II0Ka3aa ia 4yak 9o% coja 6axrepuje Klebsiellae,
YecTor 13asyBayda MHQEKIja KO /byAM ¥IMa OTIIOPHOCT
Ha aHTUOMOTHK aMIINIVIVH, a 6% OBOT COja MCIO/baBa
BUILECTPYKY PE3UCTETHOCT y CBUM aMepUYKUM peKama
UCIIUTUBAHUM TOKOM 1999. rofute [14]. Takobe ucrpa-
JKUBambEM U3 2000. TO[VIHE, CBY Y30PILIM Y3€TI U3 peKe
Oxajo nmanu cy cojese baxrepuja Escherichia coli pesvic-
TEHTHe Ha IIeHNIWIVHE, TeTPAVKIVHE ¥ BAHKOMUIVH
[15]. 3abpumaBajyha je u unmwennia fa je Buiie of 70%
6aKTepUjCKIX CojeBa HEOCET/BMBO Ha HapeM jefaH aHTH-
OUOTHK, @ MHOTH TIOKa3yjy BUILIECTPYKY Pe3UCTEHTHOCT.
CMarpa ce [ia je HajBUIlle pe3UCTEHTHOCTY CTBOPEHO IIpe-
Ma eHNIVINHNMA, TI0CeOHO aMIIMIIWIVHY, a 3aTHM Te-
TPaLMK/IMHIMA VI MAKPOIUAMMA, KO IITO je ePUTPOMU-
nuH. [Topen aHTMOMOTHKA, IPUCYCTBO APYTUX JIEKOBA Y
BOM Takohe MoxKe IpeficTaB/baTy IpobsieM. YKOMKO je
YOBeK, IyTeM Bofie 3a mihe, HeIPeKMITHO U3NIOKEH Ma-
MM KOHIIeHTpalyjaMa pasHOBPCHIIX JIEKOBA, MOXKe Hohu
[0 TyOuTKa TONIepaHIije Y0BeKa peMa TOj XeMUjCKOj
CYIICTaHIY 1 [I0jaBe HeTaTMBHYX cuMmToMa. IToce6HO cy
3HaYajHU aHTUMH(IAMATOPHY JIEKOBU U PETYIATOPU
MacTy, 300T y4ecTanocTy BuxoBor Kopuiihema. I[Tpo-
671eM IIpefCcTaB/bajy U IEKOBU KOjU Ce IPETNCYjy 3a HU3
HcuxonolKyx nopemehaja, jep Mory umary HeraTuBaH
yTHLaj Ha QYHKIMjy HEPBHOT CUCTEMA.

HMaxko ce 71eK0BM y IPUPOAM Hajlase BeOMa HIUCKIM
KOHI[eHTpaIjaMa Koje OOMYIHO HIUCY JOBO/bHE Ja 13a30-
BY Hexxe/beHU edeKat Kof BehuHe oprannusama, Tpeba
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UIMATH Y BUIY Jia Cé y IPUPOIY IEKOBM He Hajlase CaMo-
cranHo, Beh Kao My/ITMKOMIIOHEHTHA CMellIa ca /ipyTa-
YMjUM €KOTOKCHKOJIOIIKYM YTUIIjeM Off IIOjeiTHAYHE
KOMIIOHEHTe. MHOTY JIEKOBM VMMajy UCTH M/IV BEOMA CTIN-
YaH HA4VH JIe/IOBAaIba, TAKO JIa j€ IbJIXOB afUTVBAH YTUI]j
o4ekuBaH. IbrxoBa BpIo cnoXkeHa CTpyKTypa 1 XeMMjCKI
cacTaB Cy OIIIITe II03HATH, /I OHO LITO 3a0pumbaBa Cy
YIIpaBo IPOM3BOAY HUXOBIUX 610TpaHcOpMaLyja 1 B~
XOBa HelpelBUIMBa aIUTUBHA cBojcTBa. Kao mocienuiia
HaBeJIeHOT, 4 YIIPaBo 300T IIepPMaHeHTHOT MCITYLITaba
CMellle JIEKOBA y CPefIVIHY, Ta4HO npefBubame mweHe Xpo-
HIYHE TOKCUYHOCTH je OTexKaBajyhe, anu 11 HEOIIXOHO 3a
IIPOLIEHY PU3MKA 10 )XUBOTHY CPENIVIHY.

IIPABWIIHUK O YIIPABJ/bAILY
MEOUIIMHCKIUM OTIIAOM

@apmarieyTcku OTIIaz, Y Koju ce ybpajajy u HeyIo-
Tpe6/bUBM TIEKOBY, 6€3 CBaKe CyMIbe IIPeiCTaB/ba BaXKHY
KaTeropujy olacHoT MeauuyHCKor ornaza. C 063upoM Ha
cBe Bely CBECHOCT 11 Hay4HO yTeMe/beHe I0Ka3e O YTUIIAjy
JIeKOBa Ha KUBOTHY CPeJMHY, IIPABIIHO IOCTYTAKEe C
(bapMaleyTCKVM OTIIaZiOM IOCTaje Off, Be/IMKe BKHOCTH
roTOBO y cBuM 3em/bama. Kako 6u ce y Perry6mum Cp-
6uju oBa BpcTa oTraga 30puHy/Ia Ha mpaBuiaH u 6e3be-
JaH HauyH, 2. OKTOOpa 2010. TOAMHE, HAa OCHOBY WIAHOBA
56. 1 103. 3aKOHa O yIpaB/barby OTIaA0M [16], MuHucTap-
CTBO 37paB/ba M MMHUCTAapPCTBO )KUBOTHE CPEUHE U
IPOCTOPHOT IVTaHNpamba JOoHeMU ¢y IIpaBuiHuK o ympa-
B/balby MEIMIMHCKIM OTIIafoM (y fa/beM TekcTy IIpa-
BWIHUK) [17]. ITopen nedpuHmcarma HauMHa U IOCTYIIaKa
HPaBIJTHOT YIIPaB/baba ONACHMM OTIIAZIOM 13 Objekara y
KOjuMa ce 06aBjba 3[paBCTBEHa 3alITUTA, WI. 6 [Tpasu-
HIKa JIeUHIICAH je HA4MH U TIOCTYIAK 30pubaBarmba He-
yIoTpe6/bMBIX IeKOBa KOjJ Ce TeHEepUIIy Y OKBUPY HO-
MmahuHcTasa. Ipema oppen6ama IIpaBunHmKa cBe anote-
Ke, KaKo Jip)KaBHe, Tako U IIPUBaTHe, MMajy oOaBe3y fa
Ipeys1Majy HeyIoTpeO/pIBe eKOBe Off CTpaHe rpabhana.
Y npakcu To 3HauK fa 0¥ y OKBUPY aroTeka Tpebao aa
[I0CTOje CIIeLMja/THY KOHTejHepu Y Koje 6u rpahanu opyra-
rajv JieKOBe KOjy MIM BILLIE HVCY IIOTPeOH I KOjuMa je
MCTEKA0 POK Tpajarba, a OfaK/Ie O ce TpaHchepcTaHuIa-
Ma crma Ha 6e36eHO YHUIITaBakbe y HOCTPAHCTBO.
MebhyTuM, Ha OCHOBY pesynTaTa UCTpaXKUBaba Koje je
CIIOpBEIEHO MapTa, 2015. TOIAMHE Off CTPaHe CTyfleHaTa
BIIICC Beorpapcke O/IMTEXHNUKe, Y CKIafy ca ofpendama
ITpaBunHMKa, PyKOBOAMIIO ce cBera TpehyHa amoTexa
(34,4 %). Kao jenan o Moryhux pasjiora 3a HelocTyTame
anoTeKa y ckiapy ca IIpaBuIHMKOM je IITO MCTUM Huje
HeMHMCAHO KO 61, HAKOH IITO alloTeKa IIpey3Me OBy Ka-
TErOpujy JIeKoBa Off cTaHe rpahaHa, CHOCHO TPOIIKOBe
IbUXOBOT Jajber TpeTMaHa. Haume, y 3akony o ynpa-
B/balby OTIIaZIOM HABOJY C€ [a YKOIUKO He II0CTOje Kara-
LMTeTH 32 Cla/blBarbe papMalleyTCKOT OTIafia, 60 TOT
OTIIaJia, KOji Ce TpeTupa Kao OacaH MEMVIVHCKY OTIIa,
MO)Ke Ce Hajily>Ke TOIMHY IaHa CK/IAIMIITH Y OKBUPY aIlo-
Teka. HakoH Tor mmepropa anorexa je my>kHa Jja per m-
Takbe OIIACHOT OTIIAfIa ¥ OKBUPY CBOjIX IPOCTOPA, IITO Ce
06VIYHO IIOCTIDKE M3BO30OM MUCTOT ¥ 3eM/be EY koje umajy
YCTIOBe 3a BeTOBO KOHAYHO 30pMbaBae (IIOCTymmuMa



KOHTPOJIVICAHOT CIa/bVBaIha), ¥ TO IO LIEHY Off 1,5 J10 6 €/
kg. TTopen mpo6ema ¢puHaHCHjCKe IPUPOTE, KPO3 UCTpa-
uBame beorpazicke monurexHuke 3abenexena je u Be-
nuKa HeynyheHOCT KaKo anoTeKapa, a HAPOUUTO CTa-
HOBHMIITBA Yy ofpenbe ITpaBuianuka, Tj. MoryhHOCT
nospahaja HeyoTpe6/bUBIIX TEKOBa Y artoTeke. Yak mpe-
KO 90 % aHKeTMPAHOT CTAHOBHUILTBA j€ HaBEJIO [ja Off
aroTekapa Huje fo6ujano norpebdue nupopMarje, HUTH
je Bupmeno, [TpaBununukoM gedunucany obasesy mo-
CcTojama obaBellTeba y OKBIPY aIloTeKa, Koja 61 1M yKa-
3aya Ha faty Moryhzoct. Kao pesynrar HaBegeHOr fo-
6ujeHo je fa 4ak 77% aHKETMPAHOT CTAHOBHUINTBA N~
Takbe HeYNOTPeO/bMBIIX 1eKOBa U3 foMahyHCcTaBa pelia-
Ba TaKo IITO VX Oala 3ajefHo ca KOMyHa/IHVM OTIIafIOM
WIM y KaHa/IM3auujy, 15,2% MX 4yBa Kofi Kyhe, ok camMo
7,5% IUTambe OBUX JIEKOBa periaBano BpahameM y Ha-
IVIEXHY OpraHu3anyjy.

3AK/bYYAK

Y ykynHOM 3arabemy xnBoTHe cpefiyHe (apmareyT-
CKU OTIIaJL He 3ay3VIMa BeVKY Jieo (cBera 3% Off yKyIIHe
KOJIMYVHE MEAVIIMHCKOT OTIIafia), 4/l je OH IIOTeHIMjaI-
HO Mehy onacHujuM BpcTama oTmaga.

OTkpuBameM I J0OKa3VBambeM IMTETHUX edeKaTa
KOje HeaJleKBaTHO 30pMHYTI HeyHOTpeO/bIBI JIEKOBM
MOTY MIMaTH IO KMBOTHY CPefIVIHY 1 37IpaBibe /by CBP-
CTaBa OBaj eKoyIoIIK IpobieM Meby sHauajuuje. Takobe,
rocMarpajyhu ca cTaHOBUIITA jaBHOT 31paBba 1 6e36er-
HOCTH, OJjIarare HeyIoTpeO/bYBIIX JIEKOBa KPO3 TOK KO-
MYHa/IHOT OTIIafia, Tie MOTY OMTI IIpoHaheHN 1 KOH3yMI-
PaHM Off CTpaHe fielie U XUBOTIUHbA, WV OfaKIIe X Oec-
KPYIIyZI03He 0co0e MOTY M3BafMUTH Y IIPOfIATI Ha IIPHOM
TP>KUILTY, CMaTpa Ce JIOLLIOM V1 H&Ke/bEHOM IIPAKCOM.

W nopen xopaka koju cy y Penry6muum Cpbuju mpe-
Ay3eT! y IWUbY pelllaBarba MyTama (papMalieyTCKOT OTIa-
I, KOHKPETHO HeYIOTpeO/bUBIX TEKOBA, eBUIEHTHO je
Ay IIpaKcy ¥ jaybe IIOCTOjM HU3 IIpobieMa 1 13a30Ba Ka-
14 je Y IUTarby YIIPAB/batbe MICTVIM.

« Husax HMBO eKOJIOIIKe CBECTH - LITO Y CEKTOPY
moMahuHcTaBa, MITO y AP>KaBHOM ¥ MPVMBAaTHOM
CEKTOPY;

« HempaswnHo oparame OTmaja — IITO BOAY Ka
TOMe J1a HeyIOTpeO/bMBYU JIEKOBU 4YeCTO IIpaTe
TOK KOMYH&/THOT OTIIa/ia;

« IIpexoMepHO reHepucame HEYIOTpeO/bMBUX JIe-
KOBa — Ka0 pe3y/ITaT HefloBO/bHO Pa3BMjeHOT CHC-
TeMa IpeBeHIUje O0ONeCTM Y 3[paBCTBEHOM
CHCTeMY M JIOLle 3APaBCTBEHE KY/IType CaMuX Ia-
LIMjeHaTa;

« HemnornyHo nedunucane nojegune ogpenbe Ilpa-
BUJTHMKA,

» HepmoBospHa ycarmanieHocCT perynaTuse,

o ITpobnemn puHaHCHjCKe IPUPOLE, UTH,.,

Cy caMo HeKy Off K/byYHVIX IIpo0/IeMM KaJia je yIpas/barbe
OBOM KaTerOp14joM OTIafia Y MUTALY.

ITonasehu of cBera HaBeeHOL, YMILEHMIIA je fia je He-
OIIXOfIHO J1a Ce Y IITO CKOpMje BpeMe MPUCTYIUTH OC-
MUIIBABAKY U MIMIIEMEHTALVjJ LIe/IOBUTOT 1 TIpe CBeTa
OJIP>KMBOT CHCTEMA YIIPaB/bakba HeYIIOTPeO/bIBIIM JIeKO-

BUMa KaKo Oy ce Ha BpeMe usberie Kako eKONOLIKO—
3[paBCTBEHE, TAaKO 1 PUHAHCHjCKe IOCTIENNIie KOoje OBa
BpCTa OTIajia ca coboM HOCHL.

Abstract

POSSIBLE CONSEQUENCES OF UNUSABLE DRUGS
ON ENVIRONMENT

Natasa BUKUMIRIC, Vesna M. ALIVOJVODIC and
Simon A. DJARMATI

Nowdays many substances that are present in envi-
ronment, can cause harmful effects to the environmen in
their original form or through their products (formed by
various mechanisms). Among the pollutants from this
group are unusable drugs, which uncontrollably, consci-
ously or unconsciously, reach the water currents, soil and
air. Although this problem is noticed in the Republic of
Serbia, as evidenced by the Ordinance on the management
of medical waste, the fact is that its provisions are not
applied. This paper points to the possible ecotoxicological
consequences of unusable drugs, which, even though their
shelf life has expired, still contain enough active substances
that, in interaction with living beings, can lead to
deterioration of their health and population decline. In
addition, based on the results of the research, the current
situation in Serbia in the field of disposing of this type of
hazardous waste is also indicated.
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HOBMU TUII XEMUJCKE BE3E

Y osom unanky duhe Gipukazanu HajHosUjU pe3ynitia-
iy u3 obnacitiu iWieopuje XxeMujcke 8ese Koju ykasyjy ga,
flopeg KnacuuHol KOBANEHIHOT U JOHCKOT 6e3usarea, 1io-
CIlOjU jouwt jegan HOBU THUTL XeMUjCKOT 6€3UBatIbA — 6€3U-
sawe Homaxkom Haeneximipucara (enin. charge-shift
bonding). IToxazahemo xkaxo je oilikpueer 08aj wuii xe-
MujcKe 6e3e UPUMEHOM CABPEMEHUX MeTloga iieopuje 6a-
nenitire eese. Ogpicusociti HOBOyseqgeHol KOHUella 6e3u-
8arba HOMAKOM HAeNeKTUPUCArba JOKA3aH je Ha OCHOBY
eKcilepuMeHTanHux pe3ynifiaitia, Kao u kopuuihervem
gpyiux ilieopujckux meiioga.

IToyeTkoM caBpeMeHe TeOpuje O IPUPOAYU XEMUjCKE
Be3e MOXe Ce CMaTpaty 1916. rofviHa Kajia je JIymc (Gilbert
Lewis) y cBom uyBeHoM pany The Atom and the Molecule
YBEO UAEjY O 3ajeTHIYKOM €IEKTPOHCKOM Iapy U OKTET-
HoM npasuiy [1]. Teopujcky ocHOBY 3a JIyucoBy uzejy na-
mu cy Xajrnep (Walter Heitler) u JToupo (Fritz London) y
CBOM papy 13 1927. ropute [2]. Xajrrep u JIonpoH cy no-
Kasa/m fla eHepruja Bese y MoneKyny H, morirde ox crra-
PUBaIba €IEKTPOHA Y 3ajEIHIMYKI €IEKTPOHCKM T1ap, KOju
HpencTaB/ba ,,pesoHanuyjy” usMehy ase moryhe kombu-
HallMje CIIHa elIeKTPOHa Ha aTOMMMa BOJIOHMKA: H'H! u
H'H'. Mosxe ce pehn m1a Tamacra dynxumja kojy cy pamn
Xajtiep 1 JIOHIOH NpeficTaB/ba KBAHTHO-MEXaHIYKM 3a-
nc Jlyucose upigje 0 3ajefHIYIKOM €/IEKTPOHCKOM IIapy.
Ha exBusanentnoct Jlyncosor u Xajriep—J/IongonoBor
IIPUCTYIIA Y OIMCY XEMMjCKE Be3e IIPBY je yKasao [Tomuar
(Linus Pauling) [3].

Xajriep—JIOHIOHOB IIMOHVPCKY paj je 610 modeTak
IpyMeHe KBaHTHO-MeXaHMYKMX MeTO/a 3a OIINC Xe-
Mujcke Bese. [la/by pa3sBoj KBaHTHE MEXaHMKE Ja0 je ABa
npucTyIa nomohy Kojux ce Moyke OIICaTH Be3UBambe y
MOJIEKY/Iy: TeOpujy BaieHTHe Be3e (BB) u Teopujy More-
Ky/ncknx opbourana (MO). Obe Teopuje cy pasBujeHe y OT-
HPWINKe VCTO BpeMe, a/i Cy ce yOp30 pasulilie y e Ofi-
BOjeHe CyIPOTCTaB/beHe LIKOJIE Koje Cy ce bopurie 3a Ipu-
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MaT. Y HelaBHOM WIAHKY [4], 06jaB/beHOM y Xemujckom
fipeinegy, §aT je KpaTak MCTOPUjaT puBantuTeTa usMehy
OBa 1Ba IPUCTYIA.

Teopuja BasieHTHe Be3e 6111a je JOMIHAHTHA CBE IO
CpenyHe NefeceTUX rofiHa IPOIUIOT BeKa, Kajja 3a1o-
4nmbe epa y Kojoj Meby xeMmuapyma JOMVHIPAjy MeTofie
MoJIeKy/IcKux opbutana. Knacuaum ab initio pauynu y ok-
Bupy Teopuje BB cy pauyncku Beoma saxTeBHI. CBe 10
OcaMJieceTUX TOiMHa IIPOLIIOT BeKa Huje 6uno Moryhe
€r3aKTHO IpMMEHUT MeTofy BB, 1To je yecto mosopuno
JI0 TOTa JIa IbeHa IIPYMeHa Jiaje IorpeliHa npeasyubarma 3a
pasHe xemujcke npobieme. ITocmeqbux HEKOMMKO Jelle-
HMja, 3aXBaJbyjyiu CTATHOM Pa3Bojy KOMIjyTEPCKIX Ka-
MaIyTeTa, Y HEPEKUHOM je OPACTy MHTEPECOBaIbE Xe-
Muyapa 3a kopuuiherwe Metope BB [5].

OcHOBY MeTofle BalIeHTHe Bese IpeficTanba Ilomn-
roBa Ifieja Jja XeMIjCKY Be3y OIMIIE Kao CYIIePIO3ULjy
(pesoHaHINjy) jerHe KOBaIEHTHE 1 [iBe jOHCKE BaJleHTHE
crpykrype (Cmuka 1) [6]. TTonpasymesa ce ia je koBaseHT-
Ha CTPYKTYpa CTabMIN30BaHa ClapuBambeM CIIMHOBA
eIeKTpOHa, Tj. Kpo3 ,,pesonanmmjy“ ATB! — A!BT koja
OIINCYje 3ajeHIYKM eleKTPOHCKM ITap usMely aroma A n
B. C npyre cTpaHe, joHCKe CTPYKType Cy CTabu/n3oBaHe
yCTey] IIpUB/IauHe e/IeKTPOCTaTNYKe MHTepaKuyje usMehy
JiBa CyIIPOTHO Hae/leKTpuCaHa ()parMeHTa.

A-B-— A'B" — A'B’
Crnnka 1. IllemaTcky npukas xemujcke Bese usmehy
nBa atoma (pparmenta) A u B, rge A-B o3HauaBa
KoBaneHTHY, a A'B* u A*B™ npencrasmajy joncke
BaJIEHTHE CTPYKTYpe.

Ha Cnuuu 2 je maT memartcku npukas yyseHe Ilo-
JIMHTOBE MTapajiurMe O KOBa/JIEHTHO-jOHCKO] CYIIepHO3N-
uuju [7]. Tpeba Harmacuty Aa je Ilonmuuroa mema ca
Cnuke 2 crapa Buiie of 8o roguHa. lllema mogpasymesa
IIOCTOjaKrbe [JBA OCHOBHA TUIIA XEMMjCKE BE3€: KOBAJIEHTHE
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Cmuka 2. Knacnuna ITonnHrosa napagurma o KOBa/eHTHO-JOHCKO] cymepriosuiiuju y A-B Besn. a)A-B Besa ca
TOMMHAHTHUM KOBaJIeHTHUM KapakTepoM; 6) A-B Besa ca JOMMHAHTHUM jOHCKMM KapakTepoM. Ey je enep-
ruja Bese; RE je eHepruja pesonannuje; Ha iujarpaMmuma Cy IpuKasaHe eHepruje nojefilHaYHUX BaIEHTHUX
crpykrypa A-B, A'B* uA*B’, kao u enepruja monexyna A-B Koje je onmcan pesonaniujom A-BoA BT AR .

u joxcke. Koy xoBanenTHor tuma Bese (Cuka 2a) CTpyK-
Typa A-B 1Ma HIDKY eHepIujy of IIpeocTaie Be jOHCKe
crpykrype (A*B u A'B"). Ha ipyroj crpasn, Kof jOHCKOT
tuma Bese (Cruka 26), jenHa off JOHCKMX CTPYKTYypa (pe-
Mo A2 je To A'BY) Hinke je enepruje y opHOCY Ha fipyTy
joHcky (A*B") u koBaneHTHY CTpYKTYpY (A-B).

IIema ca Cruke 2 omucyje fBa O1THA OjMa: eHEPTIjy
Bese (Ey,) u eHeprujy pesonanuuje (RE). EHepruja Bese
OIrOBapa pas/IMIy eHeprije N30I0BaHNX aToMa/dparMe-
HaTa KOjy HaCTajy JUCOLMjalijOM TIOCMaTPaHe XEMUjCKeE
B€3€ I EHEPIUje CaMOT MOJIEKY/IA KOjU j€ OIMCAH PE30OHAH-
1MjoM Tpu BaeHTHe CTpyKType (A-B—>A B —A'B").
Enepruja pesoHaHIje ce payyHa Kao pasfMKa eHepruje
HajcTabNIHNje BaleHTHE CTPYKTYPe U eHeprije fo0ujeHe
3a MOJIEKYJI KOjI OIVICaH IIOMONy TPy Ba/IeHTHE CTPYKTY-
pe.

PesynTaTyt 0OMMHOT MCTpaXX1Bamba, ZOOMjeH! KO-
puhereM caBpeMeHMx MeTofia BB, 3amoueror joru feBe-
TeceTyX rofiHa IPOIIOT BeKa, oKasanu cy fa Ilomn-
roBa IleMa MMa Heke OMTHe HeocTaTke. Hanme, y memu
ca Cnmke 2, TofipasyMeBa ce la KOBaJIEHTHA CTPYKTypa A-
B yBek nma Be3yjyhu kapakrep, Tj. ia MMa HVDKY €HEpIujy
oy eHepruje hparMeHara J0OMjeHNX pacKUambeM Bese.
[Ia 6ucmo miycrpoBanu oBaj HemoctaTak [TonuHrose me-
Me, HocMaTpaheMo Kako caBpeMeHe MeTofie BB omcyjy
Besy y MonekymuMa H, u F,. Kaxko je pea o xomoHyK/1eap-
HVM MOJIEKY/IMMA, TIO CBUM KJIACYHIM KPUTEPUjyMIMa,
y H, n F, Tpe6a fa nocroju kosanenTHa Besa. Ha Cruy 3
IIpMKasaHe Cy BaJICHTHE CTPYKTYpe KOjuMa Ce OIUCYje
BesyBame y MonekymMa H, u F,. Takobe, Ha Crvun 3 fia-
T CY yZien! TOjeIMHMX BaleHTHUX CTPYKTYpPa Y YKYITHOM
Pe30HaHIMOHOM XUOPULY, Tj. YKYIIHOj TalnacHoj PyHK-
Lju Koja onucyje naty MosneKyl. Ilonany npukasanm Ha
Cruiu 3 jo6ujern cy kopuithereM jefHe Off CaBpeMeHIX
Metopia BB u nipeysern cy us papa [8]. [Jobujern pesynra-
TU NTOKa3yjy fa y Moynekymuma H, u F, koBaeHTHa cTpyk-
Typa ¥Ma OTIIpUINKe UCTH yAieo. OBaj pesynTar upne y

IIPpUIOT TPpAaAUIIMIOHA/THOM CXBaTalby 1a Y MOJIEKY/IVIMA
H, n F, mocroju koBajieHTHa Be3a.

H-H-—HH" — H'H"
76% 12% 12%

F_F - F_F+ - F+F-
69% 15,5% 15,5%

Cnnka 3. BaeHTHe CTPYKType KojuMa ce omucyje
Besa y monekynuma H, u F,. Hasefenu cy u ygenn
(y mpoueHTNMa) TTOjefUHAYHUX BaTeHTHUX CTPYK-
Typa; MOflALlM CY IIpey3eTy U3 paja [8].

JeTa/bHa MCIUTHBaKa UITAK NTOKA3Yjy [ia je Ipupoa
XeMMjCKOT Be3uBama y Monekymima H, u F, 6utHo pas-
mranTa. CIuKa 4 IpUKasyje eHepreTcKe KpuBe Aycolyja-
Ijuje 3a oBa JiBa MojleKy/na. EHepreTcka KpuBa auconyja-
1L/je TI0Ka3yje KaKo Ce eHepruja MOJIEKya Metba ca Ipo-
MEHOM [y KMHE ITOCMaTPaHe Be3e. AKO Ce TIOCMATPaHy
MOJIEKY/I IIPENICTABY PE3OHAHLVjOM TPY Ba/IeHTHE CTPYK-
Type (y cnydajy H,: H-H—-H H «HH; y ciyuajy Fy:
F-FFF'<F'F), nobujajy ce kpuse npukasaHe myHnM
kpyxumhyma. AKo ce ITak MOJIEKyJl OIIIIe CaMO KOBa-
neHTHOM cTpyKTypoM (y cnyuajy H,: H-H; y cny4ajy F,: F-
F), mobujajy ce kpuBe npuKasaHe MpasHuM Kpy>Xuhnma.
Vicnpexunane nmuHuje Ha rpadmimma ca Cluke 4 OfroBa-
Pajy eHepruju M30I0BAHNX aTOMa KOj/ HACTajy pacKi-
JameM Bese y ilaToM Monekyny. Clika 4a Iokasyje fa 'y
cmy4dajy Monekyna H, cama KoBajieHTHa CTpYKTypa MoXe
Ia onuiire HajBehu Keo eHepruje Bese, IIITO je y carlacHOC-
TH ca npernocraBkoM ja je H-H Besa kopanentna. Ca
Ipyre cTpaHe, 3a Monekyn F, (Cimka 46) koBaleHTHa
CTPYKTypa 1Ma aHTuBe3yjyhn kapakrep 3a ca MelyaTom-
CKa pacTojarba, Tj. eHepriuja MOJIEKy/Ia OICAaHOT IIPEKO
koBaneHTHe cTpykType F-F Beha je on enepruje aBa uso-
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Cimuxa 4. Kpuse eHepruje nuconujanuje sa monekyn H, (a) i F, (6) npeysere us paga [7]; kpuBe ca myHuM
Kpy>xuhyma oarosapajy omucy MoeKy/a oMoy pe3oHaHIMOHOT XUOPWAa TPHU BaleHTHe CTPYKTYPeE;
KpUBe ca IIPa3HUM Kpy>Knh1MaoroBapajy Ommcy MoJjeKy/ia OMONy jefiHe KOBa/leHTHe CTPYKTYPe.

nosaHa aToma F. OBu pesynTaTy I0Kasyjy fia BE3UBarbe y
MorneKyiry F, He MOXe f1a ce omyiie KOBaJIeHTHOM CTPYK-
TypoM 1 fia je npupopa F-F Bese 6urHo fpyraunja y ogHo-
cy Ha H-H Besy.

BE3VIBAIHLE IIOMAKOM HAEJIEKTPIICAILA

Eneprercke kpuBe fuconyjanyje npukasate Ha Cu-
1M 4 YKa3yjy fa dyBeHa Ilonmuurosa mema BesyBarba Ma
3HauajHe HeZOCTaTKe. Jol jenan OyTan Hemocratak Ilo-
nuHrose meme ca CruKe 2 je la OHa 3aHeMapyje yaeo
€HEPIje Pe3OHAHIIM)E Y EHEPIUjI BESE, Tj. IOfIpasyMeBa
A je eHepruja pesoHaHIyje 3aHEMap/b/IBO Majla y OHOCY
Ha eHeprujy Bese. Y Tabenu 1 jaTul Cy pe3ynraTy, Ipeyse-
TV U3 paja [8], mobujeHu NpyMeHOM caBpeMeHe MeToze
BB 3a jenny cepujy Monexyna. Moxxe ce IpUMETUTH fia je
kox Monekyna H,, Li,, Na,, CH3-H, NaCl, NaF u LiF enep-
I'Mja pe30HaHIMje 3Ha4ajHO Matba Of] eHePruje Bese.
OBakBI MO/IEKy/I ce Mory 106po ykiomuty y ITomHro-
By mieMy. ¥ monexymuma H,, Li,, Na,, u CH,-H nocroju
KOBa/JIeHTHa Be3a, 10K je y Monmekynuma NaCl, NaF u LiF
Besa joncka. C apyre crpane, kop Monekyna CH,-F RE je
TeK HellTo Mama of, Eys ok je ko Monexyna F,, CL, u Br,
RE 3nauajHo Beha ox enepruje Bese. Hajopactuunuju cy-
4aj je MosieKyn F, y KoMe [I0 Be3uBarba JONMasy UCK/bYIMBO
ycnen crabunmusanyje pe30OHaHTHOM €HePTHUjoM, Tj.
Hajehu fonpuHOC eHepryju Bese faje KOBaIeHTHO-jOH-
cKo Melame. EHeprija pesoHaHIuje faje Mepy ,,MelIama“
JOHCKMX ¥ KOBAJIECHTHUX CTPYKTYypa KOjuMa Ce OICyje
Be3a. Monekynu y KojuMa eHepruja pe3soHaHIyje Ipef-
cTaB/ba HajBehu HONMpUHOC eHepruju Be3e OCTYIIAjy Of
KIacH4He KIacudyKalje xeMyjckux Besa. OB1 pesyinTa-
TH Cy TIOKa3a/IM /I3, TOpef;, K/IACUIHOT KOBaJIEHTHOT U jOH-
CKOT Bes3}Bamba, II0CTOj1 11 Tpehi T XeMMjcKoT Be3n-
Bama, T3B. Be3VBaIbe IOMAKOM HaeNeKTplcama (eHITL
Charge-Shift Bonding). BesuBare IOMaKoM Hae/leKTpH-
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camba jaB/ba ce y CIy4YajeBuMa KaJia je eHepruja pe3soHaH-
1yije I7TaBHa KOMITOHEHTA eHepPIVje Be3e, JOK KOBIEHTHO
CIIapMBarbe €IeKTPOHA U/V/IY jOHCKO ITPUB/IAYEIbe Jajy
Mambl JOIIPUHOC eHepruju Bese. [IpennoxkeHo je ma ce xe-
MIjCKO Be3uBambe KIacuyKyje Kao BesyBarbe IOMaKOM
HaeJIeKTPMCarba AKO je€ BPENHOCT eHepIuje pesoHanmje
Beha ox 50% enepruje Bese. IlocToje 1 excTpeMHn ciy-
4JajeBM KaJia Ce Be3MBakhe KOMIUIETHO OCTBAapYyje BE3M-
BambeM ITIOMAKOM HAe/IEKTPHCamba, Tj. Kafa RE mpematyje
BDEIHOCT eHepryje Bese [9]. JeaH Takas mpyuMep je Morte-
kyn F,, rie je uncra koBaneHTHa MHTepaKiyja of0ojHa
(anTMBesyjyha) Ha cBuM MebhyaToMcKUM yaa/beHOCTHMA
(Cuka 4).

Ta6ena 1. BpegHocTH eHepruje Be3e, Kao 1 pe3OHAHTHE
€Hepruje 3a cepujy MOIeKya.

Ey (k] mol™) RE(k] mol™)
H-H 4393 38,5
Li-Li 87,9 11,7
Na-Na 54,4 0,0
F-F 141,4 260,2
Cl-Cl 164,4 203,8
Br-Br 184,5 248,5
CH3—H 442,2. 63,2
CH,-F 415,1 296,6
CH,-Cl 334,3 192,0
Li'F 4372 46,9
Na'F 359,8 377
Na*Cl” 332,6 42,3

Ha ocHoBy pesynTaTa Koju Cy TPEHYTHO IOCTYIIHI,
HabeHo je ja ce BeauBambe IOMAaKOM Hae/leKTpHcama
jaB/ba KOJ| OHMX B€3a KOje Cy OKPY>KEeHe 3Ha4ajHOM €JIeK-
TPOHCKOM TyCTMHOM. To floBoaM 1o jakor T3B. [laymmje-




BOT Ofi0Mjatba, IITO C/1abM YTHIIAj KOBaeHTHE KOMIIOHEH-
Te y BesuBamby. [Ipexkomepny IlaynujeBy penynsujy mory
a CTBOpE yCaM/beH!U e/IEKTPOHCKM NTApOBY Y O/IM3MHU
Be3e, Kao Ha IIpUMep y Be3u n3Meby XayoreHnya wim Kop,
KICEOHMK—KVCEOHVK Be3a. CIMYHO je KO, MOJIEKy/Ia ca
MOCHMM Be3MBameM, Kao y CIy4ajy [1,1,1]nponenaHa, a n
KOJi MHOTUIX [IPYTHX jeMIberba ca Ma/IM IIPCTeHOM [8].
Hcro Tako nocToje HasHaKe Jla Ce Be3MBatbe IOMAKOM Ha-
€/IeKTPJICarba jaB/ba M y IIPBOj epUOM IPeTasHMX MeTa-
71a, KOjU y BaJIeHTHMM OpOuTaIaMa Cafipke MOIymbeHe d
op6uTase Koje MOTy UTPATI UCTY Y/IOTY KaO yCaM/beHM
€/IEKTPOHCKM ITApOBY KOJ] TPETXOHO IIOMEHYTHUX aTOMa
HeMeTasa. ITokasaHo je ja Besa M-H y xuppunyma mpe-
Ma3sHUX MeTaja MMa KapaKTep Be3JBaiba IOMAaKOM Ha-
enieKTprcama. Kom McnnTuBaHyx Xuapusa npeasHmx
MeTaJla 3Ha4aj pe30HAHTHE €HEPIMj€e Y BE3UBAIby PacTe
upyhu creBa Ha IeCHO Y IIepUOTHOM CUCTEMY e/leMEeHaTa.
Y HelaBHOM MCTPaXXMBamby [9], MCnuTHBaHA je Ipuposa
Be3e Y TPM M30€/IeKTPOHCKA IBOATOMCKa MosieKy/a: Cu,,
Ag, n Au,. HabeHo je ia je KOBaJIeHTHO-JOHCKaA pe30HAHT-
Ha eHepryja MMa JOIPUHOC Off 40-50% YKYIIHOj eHepruju
Be3e, ILTO YKasyje Ha 3HayajaH KapaKTep BesyBara IoMa-
KOM HAeTIeKTPJICarba y OBUM MOJIEKY/IIMA.

OIPXVMIBOCT KOHIIEIITA BESVIBAIbA
ITIOMAKOM HAEJIEKTPMCAIBA

HMako npeja 0 Be3anBamby MOMaKOM HaeTeKTPUCAba
HOTIYe U3 TeOpMje BaJleHTHe Bese, HOTBPAlY OBOT TUIIA
Be3UBaa [ajy U Pe3yITaTy KOOMjeHN IPUMEHOM MOTTe-
KY/ICKO OpOMTA/THIX MEeTOA. 3a/HTepecOBaHe YNTaOLle
ymyhyjemo Ha papioe [78]. Hanme, mpyveHoM nHTepIIpe-
TaTUBHMX MeTofa, kakBe ¢y AIM (enrn. Atoms In
Molecules) u ELF (enrn. Electron Localization Function)
HOTBpheHa je OBPKMBOCT KOHIIENTa Be3iBarba IOMaKOM
HaeJIeKTpHCarba.

Ila je Be3auBarbe IOMAaKOM Hae/IeKTpUCarba pealaH
(heHOMEH, a He CaMO pe3y/Tat KOju ce MOXKe JOOUTH Y OK-
BUPY TeopHje BaleHTHE Be3e, TOBOPE 1 eKCTIepYMEHTaTHI
nogany. [lanac je Moryhe MeputTy e1eKTPOHCKY TyCTUHY
noMohy peH/reHCKe 11 HeyTPOHCKe Ay paKioHe TeXHNU-
Ke. ENleKTpoHCKa IycTuHa ce MOKe M3MEPUTH Y fieTy MO-
JIeKyJIa Iie HacTaje Be3a. [la Ou ce Ha OCHOBY M3MepeHe
€7IeKTPOHCKe TYCTIHE MOIJIa aHA/IM3MPaTy IIPMPOJA Xe-
MujcKe Bese, onpebyje ce T3B. Be3yjyha eleKTpoHCKa ryc-
TVHa, KOja je medpuHumcaHa Ha crieehy HauuH:

AP(B) = Py = Prro

I7IE je pjg €NEKTPOHCKA TYCTVMHA M3MEPEHA Y MOJIEKYTY, a
PPro j€ TYCTUHA 33 IIPOTOTUII MOJIEKY/Ia, KOjU CE€ CacToju
U3 CYIepIO3MIMje BA aTOMa KOjU HE MHTEPAryjy, 4 Haja-
3€ Ce Ha PaCcTojarby KOje OfroBapa PaBHOTEXHO] Iy>KIHN
Bese. [lae, pp,, CIy>KU Kao pedepeHTHA eIeKTPOHCKA
TYCTMHA Kako Oy ce ofpemyia IpUpona JUCTpUOYyLvje
HAETIEKTpUCatba y MOJIEKY/IIMA Y OFHOCY Ha OfIBOjeHe
aToMe Koju joll HUCy Harpagwiy Besy. IlokasaHo je ma
IIOCTOje JiBa TUIIA KOBaleHTHE Be3e. IIpBu Tum ce jasba
Kofi Be3a Kao mro ¢y H-H, Li-Li, C-C, Si-Si, C-H n ocranmu
KoJ, Kojux je BpenHocT Ap(B) sHavajHO nosuTuBHA. Kon

OBJIX XEMUjCKIX Be3a €IEKTPOHCKA IyCTVHA je 3HaYajHa y
obmacTy Iye ce HarpayUIa Besa ¥ IMOHAIIA Ce Kao ,,JIenaK
Koju craja arome. MebyTuM, pyry THII Be3e OKasyje He-
raTMBHe WM HE3HAaTHO HO3uUTKBHe BpenHocTu Ap(B).
Habeno je na oBom mpyrom tumy npumapajy Bese F-E Cl-
Cl, 0-0, §-S,N-N, N-O, C-E C-O y pasmuntuM MOIeKy-
ymMa [7]. BpenHo je HalIOMeHyTI fia Cy eKCllepUMeHTaTHA
UCTpaKMBarma Be3yjyhe e/IeKTpOHCKe TYCTVHe BpIleHa
MHOTO IIpe HeroO IITO je YBefeH [I0jaM Be3VBatba IIOMaKOM
Hae/IeKTpyCamba.

3AK/bYYAK

Y oBOM papy maT je mpereq HajHOBUjUX UCTPaXKM-
Bamba 13 00macTy Teopuje xemujcke Bese. [TokasaHo je fa,
Hopef, TpaAMIMOHAHE Tofie/ie Ha KOBAJIEHTHY U jOHCKU
TUII XEMMjCKE B€3€, TIOCTOj HOBM TUII XEMIjCKOT BE3U-
Bakba, HA3BaH Be3VBarbe IIOMAKOM Hae/leKTpycamba (eHIL
Charge-shift bonding). OBaj TUII XeMIjCKOT Be3VBamba je
OTKPUBEH IPYMEHOM METOJIA Ba/IECHTHE BE3€, A/l je JoKa-
3aH 1 HoMohy Apyrux TeopMjcKu He3aBUCHUX MOJeIA.
ITotriopa 0BMM TEOPMjCKMM Pe3yNTaTUMa Cy U eKCIIEpH-
MeHTalTHO ofipeheHe elekTpoHCKe TyCTUHE Y T3B.
Be3yjyhum pernonyuma. CBM OMEHYTH Pe3y/ITaTH MO-
Ka3yjy fa je MexaHM3aM XeMIUjCKOT BesuBarba nsMeby jako
€/IeKTPOHETATVBHIX aTOMa (Ha IIpUMep y MOJIeKy/InMa
F,, Cl,, Br,, utp.) 6uTHO Apyrauuju Of, OHOT KOju IIOCTOj!
y Monekyny H,, koju ce Moyke cMaTpaTy IpOTOTUIIOM KO-
BaJICHTHOT BeslBamba. BesuBare IOMaKOM HaeleKTpu-
carba Ce jaB/ba KOJ, OHVX Be3a KOje Cy OKpy>KeHe 3Ha4aj-
HOM €/IEKTPOHCKOM T'yCTMHOM, LITO JOBOAM 1o jakor ITa-
y/nujeBor ofbujama, YiMe JO/Ias3u 10 CMatberba yfiena Ko-
BaJIEHTHE KOMIIOHEHTe. BesuBarbe MOMaKoOM HaeleKTpu-
cama je TUII XeMIjCKOT Be3uBama y KoMe Hajsehu neo
eHepruje Be3e JO/Ia3y Off pe3oHaHLyje (,Mellama ) KoBa-
JIEHTHMX /I JOHCKMX CTPYKTYpa KOjuMa ce OICYje laTa
Besa. Hajmpactuyanmju mpumep je Hahen y Monexyny F, 3a
KOjI je IIOKa3aHO Jla CaMa KOBaJIEeHTHa CTPYKTypa HeMa
Be3VIBHI KapakTep, Beh /a IIe/IOKyITHa eHeprifja Bese f10-
a3y Off, MellIarba KOBaJIEHTHE U jJOHCKUX CTPYKTYpa. b
OBOT pajia je fla YIo3Ha unTaone Xemujckoi tipeinega ca
HajHOBUjUM pE3y/ITaTVIMa U3 TEOPUje XEMIjCKE BE3E 1 Jla
HOKayKe KaKo je 0BO 00/1acT XeMyje Koja ce ¥ ia/be pasBuja
U Mema.

Abstract

CHARGE-SHIFT BONDING -
CHEMICAL BONDING

Sladana PORDEVIC, Slavko RADENKOVIC, Faculty of
Science, University of Kragujevac

A NEW TYPE OF

This paper deals with a central paradigm of chemistry,
the electron-pair bonding. It has been shown that alongside
the two classical covalent and ionic bond types, there exists
a class of charge-shift bonds. Within valence bond theory,
charge-shift bonding is manifested by a large covalent-ionic
resonance energy which comes from the electron-pair
fluctuation. The charge-shift bonding was found in
homopolar bonds of electronegative and/or lone-pair-rich
elements, and in heteropolar bonds of these elements
among themselves and with other atoms. The concept of
charge-shift bonding was introduced based on results of
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modern ab initio valence bond methods. The sustainability
of the concept was corroborated by means of several
independent theoretical approaches, and by means of
experimental results.
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Anhera A. DPAHUIIX", Cuexxana PAJKOBU'R! u Muwiom 1. HYPAH?

"Mpupopuno-maremaTnuku Qpakynrer, Yuusepsurer y Kparyjesny, P.
ITomanosuha 12, 34000 Kparyjesar

2Cpuncka akageMmuja HayKa 1 ymeTHocTi, Knes Muxamnnosa 35, 11000

AHTUTYMOPCKA AKTUBHOCT KOMIUTEKCA IUVTATHE(II).
ITOJINMHYK/JIEAPHY KOMIIVIEKCU INTATUHE(IT) KAO HOBA
KITACA ITOTEHINJATTHUX AHTUTYMOPCKIX ATEHACA

Haxon ottikpuha ga yucinaimiumna xomiinexc ioxkasyje
animuiiymopcka ceojciisa (cis-[PtClL(NH,),], iniaxohe tio-
3Haiti kao cis-DDP unu CDDP) osaj komiinexc je Hajuewihe
Upumerou8aHU atUTYMOPCKU aleHC y XeMuoitepaiju.
Toxcuunu eexitiu Koje 08aj Komilnexc okasyje y oKy
ipumere (Kao WO Cy HePPOIOKCUMHOCTH, HeYPOTToKCUHY-
HOCTH, owlilieherve cyxa, MyuHuHa, ospahatve, Tyduitiax
Koce, IySuiiax oceilizbUB0CIIU Y PyKama) cy 8prno 030umHu
u Sunu cy dogciliuyaj 3a Ho8a UCTHPANCUsarea y Upasyy
CuHitiese U UCHUTUEAA AHTHUTTIYMOPCKE AKITUBHOCTHU
cilipykisiypro cnuunux anamuna(ll) kominexca. Y wwioxy
upotiteknux 40 ioguna, 0dasmeH je éenuxu Opoj uciipacu-
8auKuXx Cillyguja, Koje cy ce 0gHOCUIE HA UCTUTTILEAbE aH-
HUITlyMOpCKe AKIUBHOCTIY U cuHiTie3e 0IpoMHOI Spoja Ho-
sux xomiinexca inaimiune(Il) Koju cy cilipyKilypHO ciuuHU
yucanamunu. Y yumy godujara komiinexca xoju he uma-
iy S07by AHIAUTTYMOPCKY aKTAUBHOCTH, 8efty pAcTBop/U-
80CIHl U Maby WOKCUMHOCTH Y OGHOCY HA YUCTNATTHUHY,
CUHTTeTUcanu cy KapSounaimiuna u OKCanuinamuHa, tio-
3HATIU KAo gpyia leHepauuja aHUTTYMOPCKUX KOMITEKCA
unaimune(Il). Osa gea komiinexca tinaimune(Il), 3ajegro ca
UUCTINATTHUHOM, Ce UpUMerbyjy U XeMuotiepaiuju y uenom
ceeiniy. Ilopeg o6ux xomiinexkca, jous wpu ClipyKimypHo
cnuuna komiinexca unatiune(Il) (Hegatnaitiuna, nadoina-
UHA U XeUlaunamiuta) cy wpeHyimiHo y pasu Kauruy-
kux uctiuiniuearwa y CAZl, anu je wuxosea ipumena y ne-
uervy el tiouena y iojeguHUM 3eMbama, Kao witio cy Ja-
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iian, Kuna u Jywna Kopeja. Ilopeg tioia, pasnuuuitiu to-
nuHykneapuu kominexcu unatwune(Il) cy tipegmeiti wpe-
HYTIHUX UCHUTTIUBArLA, KAO HOBA KNACA AHIHUIYMOPCKUX
alenaca ca UOMEHUUJANTHOM KAUHUYKOM tpumerom. Y
ceeility 06UX pe3yniiaimia, y oKy flociegroux geceiti iogu-
HA CapagHuyU y HAWO] UCTIPANUBAKO] 1A00PATHOPUjU UH-
WeH3UBHO page HA CUHIIe3U, CIUPYKILYPHOJ Kapaxilepu-
3auuju u SUOTOWKUM UCTIUTTUBAUMA CepUje HOBUX Ju-
Hyxneaprux xomiinexca inamune(Il) ca pasnuuuitium xe-
EPOYUKTIUMHUM jequiberbuMa Koja cagpaice a3oii y tip-
citiery Kao MOCIHUM IUIAHGUMA, KAO IO CY HUPUGASUH
(pydz), uupumugun (pm) u aupasun (pz). Osaj pag tipeg-
Cilasma Kpamax ipeineq HAUUX HegasHO UYOIUKOBAHUX
pe3ynitiaiia Koju ce 0gHoce Ha cepujy Komilnexca otiuiitie
gpopmyne [{PH(L)Cl},(u-X)I** (L je Sugeniniainiro koopgu-
HO8aHU gUamuH, gox je X Aupasun unu tupugasux Kao
MocTHY uiang). llea guHykneapHa kominexca Unamiu-
e(ID), [{P(13-pd)Cl](u-p2)P* u [{Pt(en)Clf,(u-pyd2)*
(1,3-pd je 1,3-UpoTiaHgUAMUH, eH je eTUUNEHGUAMUR), CY Ti0-
KA3anu ciudHy, 0gHOCHO 4ak u 60y in vitro yuimo-
TOKCUYHY AKIIUBHOCTH Y OHOCY HA UUCUAATIURY HA PA3-
nuuuimum mymopcxum henujama, gox je [{Pt(en)Cl},(u-
pydz)]?* komiinexc iiokazao marvy in vivo OKCUUHY aK-
WueHOCTL Ha emOpuoHuUMa 3edpuya. Y cknagy ca o6um
HUHEHUUAMA, HAULA UPEiioCILABKA je ga 08U HAULU HAj-
HO8UjU pe3ynitiaitiu Moiy Suiiu 0g 3Ha4aja 3a CUHIE3y Ho-



8ux ionuHykneapHux kominexca inamiune(Il) kao tio-
HeHUUJANTHUX AHTUUTHYMOPCKUX aieHaca.

YBOJ

CaBpeMeHa MeMIIMHA IOApa3yMeBa IIPYMeHY joHa
MeTaJla ! BbUIXOBYX jef/berba 3a Iedethe BeMKOT 6poja
PasmauTIX 0007beba. Jemuberba Ha 6asy BoIdpama Ko-
PUCTe ce 3a Jiedere ManujeHaTa obomnenyx oy cupe [1], 3a
Nederse XepIieca yImoTpeOmbaBajy ce jemyberba IMHKa [2],
IMjeTeTCKU CyIUIeMeHT Ha 6asy KalljyMa, MaHTaHa 1
CceJleHa KOPVICTe Ce 3a YCIIOCTaB/batbe PABHOTEXE Y Opra-
HU3MY, jefiiiberba 0113MyTa 3a JIederbe FaCTPOMHTeCTH! -
HaTHMX nopemehaja, 3a ederse aujabeTeca KOpICTe ce je-
IUB-eHba BaHaIMjyMa, TOK Cy komiuiekcy 3mara(l) Hauum
IPMMeEHY 3a JIeYetbe PeyMaTOUHOT apTPUTICA [3].

VnTeH3suBHA MpuMeHa KOMIUIEKCHUX jefUbea ¥
MeIVILIVHY je IOoYeIa IIIe3AeceTHX TOfJHa {BaJIeceToT Be-
Ka, HakoH oTKpuha ga komiuekc miatuse(II) cis-gum-
munpuxnopunonnaruna(ll), cis-[PtClL(NH,),], koju je
MO3HAT ¥ IIOJ, HasMBOM cis-Pt, ucriatuna, cis-DDP nmm
CDDP (Cnrka 1) moKasyje aHTUTYMOPCKY aKTMBHOCT.
AMepnika akajieMuja 3a XpaHy U 1eKOBe (U.S.Y FDA)
opobpua je, 1978. TofiviHe, yoTpeby OBOT KOMIUIEKCHOT
jemumema y MEIUIIMHM 34 Tedere KaHIlepOoTeHuX
oborpema [4]. [TnaTrHON (KOMepLyjamIHy HAa3NB 32 Cis-
[PtCL,(NH,),]) je xemoTepaneyTux koju fanac uma Haj-
HIMPY IPYIMEHY Y MEIMLIVHIL.

Kas1iep je jemyHCTBEH Ha3UB 3a TPYILY Of IIPEKO 100
6oecTn Koje MOTY fia Harlafajy 6110 Koju feo Tena. [Ipy-
TV Ha3MBU KOjU Ce KOPUCTY 32 OBa 000/beba Cy Ma/IUTHI
TyMopM 1 HeorvtasMa. [Ipema nopanyma CBeTcKe 3paBc-
TBeHe opraHusanuje (World Health Organization,
WHO), pasnuanta KaHeporeHa 0607berba [PefCTaB/bajy
jOLI YBEK IVIABHM Y3POK CMPTHOCTH JbYZCKe IIOITyIalyje
mypoM ceeta [5]. [Ipema oBuM nopanymmMa oKo 76 M-
OHa JBY/I je yMp7IO y 2008. roiyHy (13% Off YKyIHOT 6poja
YMP/IMX) Off HOC/IeiNIa KaHIlepOreHnX obo/bema. OBa
opranusaryja npensuba fa he 6poj ympux y 2030. rogu-
HJ M3HOCUTH OKO 13,1 MWIMOHA. CTaTUCTUYKY IOfALN ¥
Cpbuju, 3a EPHO 2000 - 2003. TOIMHA, YKa3yjy fAa je KOf
MYILKe ITOMy/Ialyje Haj3acTyIUbeHNj | KaHIep Iutyha, oK
je KOfI >)KeHa TOMVHAHTaH KaHIep JIOjKe.

MOHOHYKIEAPHU KOMIUIEKCH
IDTATVHE(IT) KAO AHTUTYMOPCKI
ATEHCH

Hecym/bmBo je a MHOTYM KOIIMIIZIEKCU METajla I0-
Ka3yjy aHTUTYMOPCKY aKTMBHOCT Y inl Vitro yClIOBMMa,
MebyTyM fa 6y HalwIY pUMeHy Yy MEIULVHY IIOTPeOHO
je HeKaJa ¥ HEKO/IMKO JIECETUHA TOMHA HbIXOBOT MCIIN-
THBaba. Y MPOCEKY CaMo jeflaH Off 9aK 7000 PasIMunTIX
HNOTEHIMjATHO AKTUBHMX KOMIUIEKCA METajla, 3a0BOJbY
ycnose 1 yhe y KIMHINUKY yHOTpeOy, IITO Tpaje y IPOCceKy
OKO 13 TOfIVIHA I KOIIITa OKO 250 MWIMOHA Jionapa [6]. M3
TOT Pa3/Iora TPEHYTHO C€ y T€PANMjyu KaHI€POTeHUX
060/berba KOPYCTH caMo IecT KoMivtekca matuse(ID),
TIOK Ce CBAKOJHEBHO CMHTETUIY M TECTUPAjy KOMIUIEKCH

¥ FDA je Food & Drug Administration

kaxo mwiatvHe(I) n miatnne(IV), Tako n fpyrux joHa Me-
TajIa.
Iopexn cis-[PtClZ(NH3)2] koMiniekca, FDA je 1993.
rofyHe ofoOpuia NpyMeHy Kapborutatuse [7], a 2002. To-
IvHe U oKcaymIviatyHe [8] y kimmnHmukoj npakcu (Cvka
1). Hepannatuna [9] ce xopuctu y Janany ko TpeTMaHa
TYMOpa I7IaBe, BpaTa, TeCTICA, Iiyha, jajanxa, rpmmha mMa-
Teputie, 1 HeMukpohemjckux Tymopa mwiyha. Xenraria-
TIHA [8,9] ce KOPUCTH KOJ TpeTMaHa TyMOpa Xe/lyla y
Jy>xuoj Kopeju. JIobamnaTuHa [10] je omoOpeH kao muToc-
TaTuK y KuHM 32 neyeme XpOHUYHE MUjeIOUTHE Te-
yKeMuje, MeTacTase TyMopa fjojke u Mukpohenujckor
KaHLieporeHor 06o/berba ryha (Crvka 1).

W nopep, Tora mTo ce GMUCIVIATVHA ITOKa3ala Kao
eprkacaH xeMoTepaIeyTUK, HApOYUTO y TepPaINjy Kap-
LMHOMa jajHVIKa 1 TeCTVCA, IIaBHM IPOO/IeMN Y IIpUMeHN
OBOT KOMIUIEKCa y XeMIOTepaIlyjii Cy BerOBa TOKCUYHOCT
(HePOTOKCHYHOCT, HEYPOTOKCUYHOCT, KAPAMOTOKCHY-
HOCT, MyYHJIHa, Ollajiaibe Koce U Jip.) [11-13], orpaHndeHa
PacTBOPJ/BMBOCT U I10jaBa PE3UCTEHIIVje HAKOH [iyXKe
npuMmese [14].
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Crnuka 1. CTpykTypHe GpopMyne aHTUTYMOPCKUX
koMiuiekca mnatuHe(II) Koju ce Hamase y KIMHUYKO]
ynoTpebu [4,7-10]

Y nocnene BpeMe MHTEH3UBHO Ce M3y4aBajy ¥ KOM-
iexcy miatrHe(IV) kao IoTeHIMjaTHy aHTUTYMOPCKI
arencu. VicnutuBama Cy moKasana fja Cy OKTaeapCcKu
kommtekcy wiatvHe(IV) Mame peakTnBHM Y HOpehey
ca KBaJpaTHO-IIaHAPHUM KoMIiutekcuma mnatuae(IT).
ITpetnocrasba ce ja y OpraHU3My y IPUCYCTBY PeflyK-
LVIOHVX CYIICTaHIY, KOMIUTeKcH IiatuHe(IV) ce pemykyjy
mo xomitekca mwiaruHe(I), koju 3aTuM nco/paBajy aH-
TUTYMOPCKY aKTUBHOCT [15-17]. C 063UpOM Ha BUXOBY
CIIOpY PeaKTUBHOCT ca 6MOMOJIeKY/Ia KOji Cafipyke a30T I
CYMIIOp Kao JOHOPCKe aToMe, Kao U CHenudIdaH Mexa-
HM3aM aHTUTYMOPCKOT JI€jCTBa, IIPETIIOCTABKA je [ja KOM-
wiekcy wiatyHe(IV) noreHIyjanHo Mory MMary OpalHu
HauyH OpyMeHe y xemyorepanyji. Mehytum, jour auje-
maH komIuiekc wiatnne(IV) Hema IpyMeny y MeaMIHN
Kao aHTUTYMOpCKM areHc. J]o cazia cy jobpy aHTUTyMOp-
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CKy aKTMBHOCT IIOKa3a/li CBeTa HEKOJIMKO KOMIIIEKCa
nnatune(IV), kao wro cy terpariatuia, [Pt(dach)Cl,] n
UIpOIVIaTUHa, trans,cis,cis-[Pt(OH),CL (‘PrNH,),]. OBa
IBa KOMIUIEKCa HUCY Ipouym a3y KITMHNYKIX UCIIATH-
Bama, MOK Ce caTpannaTuHAa, (rans,cis,cis-
[Pt(CH3COO)2C12(NH3)(CéHuNHZ)] (JM-216; Cnuxka 2),
Hamasu y 111 pasy KIMHIYKNX MCIINTUBabA.

carpamiatuda (JM-216)

Cinka 2. [ToTeHIIMjaTHO aHTUTYMOPCKM aKTUBHU
mwriatnHa(IV) xommekc, carpamtaruta (JM-216) [18]

IIOJIMHYKJIIEAPHU KOMIIIEKCI
ITTATMTHE(IT) KAO AHTUTYMOPCKI
ATEHCH

HajHoBuju pesynraty uCuTHBama Cy OKasaam fa
nopen MoHoHykneapHux miaruHa(Il) u mraruna(IV)
KOMII/IEKCA 1 TIOIMHYKIeapHuX Komiutekcy matiae(Il)
[IOKa3Yyjy aHTUTYMOPCKY aKTMBHOCT IpeMa ofpeheHnm
BpCTaMa KaHIleporeHnx obomema [19,20]. AHTUTYMOP-
CKV aKTVMBHIU IIOJIMHYK/I€ApHM KOMIUIEKCH Hajdyenthe
cazipke of 2 1o 4 wiaruHa(Il) jona, koju cy mehycobHo
[OBE3aHM Pas/IIMNTIM MOCTHVIM [JIAMIHCKIM JTUTaHMN-
Ma. OBY MOCTHM [IMaMVHCKU JIMTaHAY Cy 4ecTo ieKcu-
OVIHM MOJIEKy/IM NMHeapHe CTPYKTYype [21], JOK Yy
nojenyanM cnydajesuma Pt(II) joun mebhycobHo nosesa-
HIU ca Mambe (IeKCUOMITHUM MOCTHYM JINTaHMMA, Kao

IITO CY apOMATH4Ha XeTePOLMKINYHA jeNUberba, Koja ¥
IPCTEHY CafipyKe [iBa WIN BULIIE aTOMa a3o0Ta [22,23]. ITo-
mmHyKteapan wiatuHa(Il) kommaekcu Mory ma rpage
Be3y ca HykIenHcknuM 6asama u3 [THK nanua, popmu-
pajyhu Pt(I)-THK npousBope koju ce CTPYKTYpPHO pas-
JIMKY]y Of OHMX KOje pOpMMpajy LMCIVIATIHA Y CIUYHA
KOMIUIEKCH, IITO JOBOIM IO MMHUMAIHE JVMCTOP3je
ITHK xenmukca [24].

JenaH op npBux nonmuHykIeapHux mwiatuHa(Il) kom-
IUIEKCa KOjy II0Ka3yje aHTUTMOPCKY aKTUBHOCT, [{trans-
PtCI(NH,),},(u-trans-Pt(NH,), ,(NH,(CH,)¢NH,) ) |**
(Cnnka 3, kommiekc 1, BBR3464,) Huje nporuao II dasy
KIMHNYKUX McnuTuBama. Haheno je ma TprHyxieapun
KOMIUIEKC 1, y i1 Vitro ycloBuMa, mokasyje Behy muro-
TOKCMYHY aKTMBHOCT IlpeMa henjama Koje cy pesncreHT-
He y OfHOCY Ha nuciiatuny. Mebytum, naba knnHmdKa
UCIUTHBAaKA Cy MIOKa3a/Ia [ja OBaj KOMIIEKC He TTOKasyje
IMTOTOKCUYHY aKTMBHOCT IIpeMa XyMaHVM KaHIlepore-
HuM henujama, 36or dera cy fa/ba BberoBa VCIIUTHBAbA
obycras/peHa [25].

Junywreapay komiviekcy 2 1 3 (Crnuka 3) cy mokasa-
M CIYHY aHTUTYMOPCKY aKTUBHOCT Kao U KOMIUIEKC L.
Mebytum, oBu xommnexcu uuaykyjy G2/M 3acroj he-
NMjCKOT IUK/Iyca y henmjama roma, JOK IMCIIATHHA
uHAyKyje anonTtosy”. OBO je jefaH O AMPEKTHNUX JOKa3a
7ia ce MeXaHM3aM aHTUTYMOPCKOT Jie/IoBaba IOMMHYKITe-
apHux koMIvtekca wiatuHe(II) pasnukyje y ogHOoCy Ha
nucIIaTuHy [26]. Ilopen Tora, ucTpaXkKiBamba Ha pas/in-
yuTiM pochommmuayMa Cy oKasana ja Cy KOBaJeHTHe U
HEKOBaJIEHTHE VHTepaKIje YK/bydeHe y Be3UBarbe 03N -
TMBHO HaeTeKTPYCAHUX MOTMHYKIeapHUX KOMIUIEKCa
wiarnae(II) ca HeraTuBHO HaenekTpucaHuM Qocdonu-
nupmma [27]. C gpyre cTpaHe, BUCOKA IUTOTOKCUYHOCT
OBJIX KOMIUIEKCa Y MUKPO- 10 HAHOMO/IAPHOM OIICETY MO-
JKe J1a TOBeJie IO PEIaTYBHO YCKOT TepaIley TCKOT MH/eKca
¥ CTOTa MOKe OTPAHIYUTH IbUXOBY KIMHIYKY IPYIMEHY.
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Cuuka 3. CrpykrypHe $hopMyie IOMMHYKIeapHUX KoMiUtekca IatHe(I) ca monmmaMuHCKYM MOCTHMM JIMTaH-

muma, BBR3464 (1), BBR3571 (2) 1 BBR3610 (3) [25]

a)

Anormrosa je 06Kk nporpamipane hemrjcke cMpTH Kojut ce jajba y (pM3MOJIOIIKMAM M ITATOMOLIKYM IIPOLeCHMAa Y Opra-

Hu3My. AIONTO3a je OTpaHM4YeHa Ha mojeamHadyHe hermmje, Kaga cama hemmja crpoBomy mporpammpany cmpr, Ges
VCITYILTaba MITeTHIX jef/Eberba Y OKOIHA TKIBA, CAMMM TUM HeMa Hil MH(/IAMaHTHOT (3aIIa/beHCKOT) IIpolieca.
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Y cuHTe3u gunykneapuux komirekca Pt(II) kao
Hed/IeKCHMOVITHY MOCTHY TUraHay KopuiuheHu cy Morte-
Ky asuHa [28]. Junykneapau Pt(II) xoMiuiekcy, koju
Kao MOCTHe JIUTaHfe Cajipyke AuasyHe II0Ka3a/ Cy 3HaT-
HO Belly IMTOTOKCUYHOCT IIpeMa KaHIeporeHuM henujc-
KM NVHUjaMa febesior npeBa 1 jajHIKa y OZHOCY Ha
nycIuIaTuHy. Takohe, oBM KOMIUIEKCH Cy IIOKa3au U3y-
3eTHY IMTOTOKCUYHOCT npeMa henujckoj muuujn ne-
ykemyje ko Mytesa (L1210), Koja je pesucTeHTHa y OffHO-
Cy Ha LUCIVIaTHHY [29].

Hunykneapau Pt(II) kommexc (Cnvka 4), Koju Kao
MOCTHU uraHj, cafp>xu nupason u OH’ jon xao opia-
3ehm nuranp, Mokasao je oko 40 myra Behy IMTOTOKCUY-
HOCT y opehemy ca IMCIIaTHHOM IpeMa KapIiMHOMY
nojke (MCEF-7) [30,31].

— — 2+

H3

Cnuka 4. CrpykrypHa popMmyna JUHYKI€apHOT
wiatnHa(Il) KoMIIeKc ca MMpPasoIoM Ka0 MOCTHUM
JIMTaHJOM [30,31]
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AHTMUTYMOPCKA AKTUUBHOCIE JUHYKIEAPHUX
komiinexca unaimiune(Il) koju cagpice guasune kao
moctiite tuiamge

Y TOKy MOC/IEbUX feceT FOAMHA Y HAIIIOj 1aboparo-
PUj¥i MHTEH3MBHO je MCIMTVBaHA aHTUTYMOPCKA aKTUB-
HOCT cepuje AMHYKIeapHuX kominiekca miatuae(II),
omre Gpopmyne [{Pt(L)Cl}, (u-X)]**, koju kao MocTHU
mrang (X) cagpyke nupasuH (1,4-I1asuH) M DUPUAA3NH
(1,2-mmasun) (L je 2NH, (Pt1) mmm GupieHTaTHO KOOpHU-
HOBaHIU [JaMUH: eTiieHauaMuH, en (Pt2); (+)-1,2-po-
OWieHAaMuH, 1,2-pn (Pt3); usobytunengnamus, ibn
(Ptg); trans-(+)-1,2-puaMuHonMKI0XeKcaH, dach (Pts);
1,3-tipoiiunenguam, 1,3-pd (Pt6); 2,2-gumeiniun-1,3-ipo-
aunenguamut, 2,2-diMe-1,3-pd (Pt7) u ()-1,3-neHranmm-
amuH, 1,3-pnd (Pt8)) (Cruxa 5). AHTUTYMOpPCKa aKTUB-
HOCT OBMX KOMIUIEKCA ICHUTUBAHA je ¥ in Vitro ycrmoBumMa
Ha xymanum henujama pudpoinacitia iinyha (MRCs) n Ha
ZIBe NMMHYje KaHIeporeHux henuja, MenranoM (A375) u kap-
yunom gedenoi uypesa (HTC116) [32]. AxiliusHoCii gUHYK-
neaprux [{Pt(L)Cl},(u-X)]** xomiinexca je iiopehena ca
ogiosapajyhiom aximiusHowhy yucinaiiure. CBY NCIIUTH-
BaHY KOMIUIEKCH Cy IIOKa3a/I UTOTOKCUIHY eeKar y
OfIHOCY Ha MCIIUTVBaHe henujcke MuHMje Py KOHILIEHTpa-
Luju Mawoj of, 50 WM. Haheno je ga [{Pt(1,3-pd)Cl}, (-
pz)]*" (Pt6) u [{Pt(en)Cl},(u-pydz)]** (Pt8) xommnekcn
MMajy jenHaKy, a Ha HeKMM TYMOPCKUM JIVHMjaMa 4aK i
Behy, akTuBHOCT y ojHOCY Ha nycivtatyHy (Tabena 1).

Komnnexcu Pt2—Pt7 cafipske MCTM MOCTHM JIUTaHT,
(nvipasuH) anu ce pas/MKYjy Y BeUIMHY OUeHTATHO KO-
OPJVHOBAHMX AMAMMHCKMX TMUTaHAA, KOjU MOTY 3ay3eTu
pasanMTe npoctopHe KoHdopmanyje. Y KOMIIECKMMA

(/ \ﬂ/\j‘

[{Pt(en)Clip(-pz)]** (Pt2)

K/'°\/ja
/\ﬂ/\

[{Pt(ibn)Cly(u-p2)1** (Ptd)

+ Hz N H 5 2+
Cl
\Pt/ \Pt/
ARV WARN
N, — i

[{Pt(1,3-pd)Clla(w-p2)** (Pt6)

(\/°\/j}
VA NEIVZAN

[{Pt(en)Cl}y(x-pydz)] ]2+ (Pt8)

+

Cmuka 5. CTpykTypHe GpopMy/e IUHYKIeapHUX KoMIUlekca utatiHe(II) Koju kao MOCTHM TUTaHf cafipyKe NMPasuH

(Pt1—Pt7) u nupupasus (Pt8) [32]
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pZ) 2+

{Pt(en)Cl

pydz) 2*

Cnuka 6. Kpucranue crpykrype [{Pt(en)Cl],(1-pz)]** [33] u [{Pt(en)Cl},(p-pydz)]*" [23] xom-

UneKcCHUX KaijoHa

Pt2—Pt5 neTowiaHy eTIIEHAMAMIHCKY IPCTEH 3ay3/Ma
yBuUjeHy ,twist” kompopmaryjy, ca C, 0coM cumeTpuje
nyx C1-C2 Bese [33]. Y komnnexcuma Pt6 n Pty mec-
TOWIAHM 1,3-IIPONAHAMAMIHCKY IIPCTEH 3ay31Ma CTabwI-
Hy koMbopmanujy cromuue. Kondopmanuja cromue y
OBJIM KOMIDIEKCHMA je IOTBpheHa Ha OCHOBY PeHATEHCKe
CTPYKTypHe aHan3e koMiutekca miaruHe(Il) u manapujy-
ma(Il) ca pasmauTuM OMIEHTATHO KOOPAVHOBAHVM 1,3-
[POTIAHAMAMUHCKYM nurananmMa [34]. [Ipema Tome, pas-
nndyTe KOHGOpMalyje eTOWIAHOT U LIIeCTOWIAHOT [f1a-
MJHCKOT IIPCTeHA MIMajy BaXKHY Y/IOTY y Pas/INdnTOj aH-
TUTYMOPCKOj aKTMBHOCTY IMHYK/IeapHuX Pt2-Pts 11 Pt6,
onHocHo Pty kommiekca.

Tabena 1. In vitro HUTOTOKCIYHA AKTHBHOCT
npencraspbena y IC,, £ SD BPCI[HOCTI/IMaa) (SDje
CTaH[ap/HA IeBHjalLija) y OgHOCY Ha UM
KOHIICHTpaIMje 3a INICIIATIHY M fMHyK1eapHe Pt1—
Pt8 kommnekce mwratune(I) [32]

Komnnexe Henujcxa nunuja
MRCS5 A375 HCT116
LHucnnamuna 4,5+0,1 6,0+0,1 1,0£0,1

Pt1 143+0,5 20,0 £0,4 3,2%0,1
Pt2 20,0 £0,9 25,0+£0,4 3,0£0,1
Pt3 45,0+ 0,8 50,0+ 1,0 30,0 £0,8
Pt4 100,0 £2,0 120,0 £3,0 45,0+ 1,0
Pt5 40,0 £0,8 45,0+£0,9 4,0+0,1
Pt6 4,0+0,2 3,0£0,1 0,5+0,1
Pt7 15,0+ 0,4 5,0£0,2 3,0£0,1
Pt8 6,0 £0,1 5,0+0,1 33+£0,2

MRCs - HopmanHe hermje ¢pubpormiacra wiyha
A37s5 - aHLeporeHe henmje MenaHoMa
HTCu6 - tymopcke hermje fe6ernor npesa

Pasnmka y uUTOTOKCMYHOj akTUBHOCTU Pt1—Pt7
KOMII/IEKCA KOjJi KaO MOCTHM JIUTAH/[, Cafip>Ke MMPasuH y
OfIHOCY Ha aKTUBHOCT Pt8 KoMIIIeKca ca MMPUIa3HOM Y
MOCTY MO>e ce 00jaCHUTH Ha OCHOBY IIOfjaTaKa Joouje-
HIUX U3 PEHJTeHCKe CTPYKTYpHe aHanuse 3a Pt2 u Pt8

komrutekce (Cruka 6) (33, 23]. HabeHo je ma pactojarve us-
Mmeby aBa Pt(II) jona (Pt-------Pt) y Pt2 xoMmtexkcy usHocu
6,7890(3) A, mox je 0BO pacrojamse y Pt8 koMIuiekcy camo
3,2535(4) A. Pasmuka y pactojary usMmeby nsa Pt(II) jona y
Komiiekcuma Pt2 i Pt8 ce moBozy y Besy ca YMmbeHNIIOM
na Pt8 xomrnexc ca JHK dopmupa cTabymamju agykr y
opHocy Ha Pt2 komiutekc u TuMme noctinke Behy nuto-
TOKCMYHY aKTVMBHOCT.

In vivo uctiuitiueara Wiocuunoi gejcitiea
gunyxneaprux xominexca inamune(Il) na
emdpuonuma seSpuya

ToxcnuHo gejctBo guHyKneapHux [{Pt(1,3-
pd)Cl], (e-pz)]** (Pt6) u [{Pt(en)Cl},(u-pydz)]*" (Pt8)
KOMIUIEKCa je ICIIMTUBAHO Y inl Vivo YCIOBMMA Ha eMOpH-
oHnMa 3ebputia (Zebrafish embryo) [32]. Toxcnanm edex-
T OBa [iBa KOMIUIEKCa Ha pa3Boj eMOpUOHa 3e6puLia cy
nopebenu ca oprosapajyhum edexrima ycratuse. Me-
TOJIA in Vivo UCIUTUBakba TOKCUYHOT JIeJIOBalba aKTUB-
HIIX CYTICTaHIY Ha Pa3Boj eMOpMOHa 3e6puiia je B ITy T
HpYIMeIbeHa M JaHAC Ce IHTeH3UBHO KOpMCTH y VHCTH-
TYTY 3a MOJIEKy/IpaHy T€HEeTHKY U TeHeTUUKI NHKembe-
puHr YHuBepsurera y beorpany. 3ebpure (Ha eHIeckoM
Zebrafish wnu matuncky Danio rerio) cy Masie eHpeMcKe
pubune u3 noponuie Cyprinidae (mapann), koje >xuse y
CBEXIM BOJjaMa Y TPOIICKMM IIpefie/iuMa jy>kHe Asuje. Y
EBpomny je nocmena 1905. roguHe, BPJIO Cy IOIy/IapHe
aKBapMjyMcKe puOuIle, IaKe 3a rajerbe 1 pasMHOKaBambe Y
NMabOpaTOPUjCKUM YCTIOBUMA, @ KOPUCTE Ce M Y Hay4He
cBpxe. In vivo ncnmryBama akTMBHOCTY KOMIIIE/ICA Me-
TaJIa Y APYTMX aKTUBHYIX CYIICTAHIIY Ha eMOPUOHVIMA 3e-
Opuiia ¥Majy HU3 IIPEJHOCTI Y OJHOCY Ha OBa UCINTHU-
Baba Ha OIVIEFHMM >KuBOTHHaMa. [Tomohy in vivo Tecta
Ha eMOpYIOHY 3e0puLie IIOCTIDKE Ce BE/TUKA PeIPOIyKTB-
HOCT pesy/nTaTa i oTpeOHa Cy MHOTO Maka MaTepujaniHa
CpefcTBa 3a OBa MCIUTHBaba. OBaj MOJIe/ CIIUTHBAbA je
BpJI0 ehyKacaH 1 Ipy>ka MOryhHOCT ITOHaB/barba N3y3eT-
HO BeJIMKOT 6poja OI/Iefia y KpaTKOM BPeMEHCKOM IIepyo-
ny. Ilopen Tora, mo6ujeHn pesynTaru Cy Bp/io IOAYApHN

) IC,, BpeHOCT NPEACTaB/ba KOHLIEHTPALII]Y JIeKa (},I.M) IV HeKe JIpyTe CYTICTaHIie KOja je HeOIIXOf{Ha 3a 50% MHXMONIje Y in vitro ycro-

BUMa.
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Cauxa 7. Toxcnunn edextn mucruiaTiae u ABa quHykineapHa komruiekca maruae(1D), [{Pt(1,3-pd)Cl],(u-
pz)]2+ (Pt6) u [{Pt(f:n)Cl}z(u-pydz)]2+ (Pt8), Ha pa3Boj emOproHa 3e0puia (a) (m HOpMaTHN eMOPUOHH U O
YTUHYIH eMproHHn). M3rien emOpuona 3e0puiia HakoH 96 yacoBa uanarama nejctBy S0 UM KoHIIeHTpaIuje
komrutekca rarune(Il) (6). Kao mro ce Buan, kommeke Pt8 mokasyje HajMame TokcuuHO aejcTBo. Cruka je

npey3era u3 pedepeniie [32]
ca pesynTaTUMa KOju ce IMOCTVKY IPUIMKOM in vivo
VICIIMTYBAaba Ha OIJIEHVIM >KMBOTHIbAMa 1 JbyfMa [32].

TokcuuHu edeKTy NUCIUIATHHE U JUHYKIeapHMUX
Pt6 u Pt8 rmnatuna(Il) koMIUiekca IpyKa3aHy Cy Ha CIIN-
1w 7a 1 6. Ha cmim 7a rpadpurixu ¢y pukasaHy TOKCUY-
HI edpexty KoMiviekca mwiatune(Il) Ha emOpuonuMa 3e-
Opuiia mpy KOHIeHTparjaMa KoMiuiekca (0,5; 5 11 50 [LM)
Koje Ipu6/mpKHO ofroBapajy wixosuM [Cy, BpenHoCTH-
Ma 32 in Vitro GUTOTOKCMYHY aKTMBHOCT Ha Pa3/IMYNUTIM
hemjcknm manjama (Tabena 1) [32]. Bpoj yrunymix em-
OproHa 3ebpLa Ipy CBaKOj Off HaBe[leHNX KOHIIeHTpa-
ja Komiutekca miatuse(Il) ompebet je y Toky 24, 48, 72
1 96 gacoBa. Bpno Majm 6poj yruHymix eMOproHa 3e0pu-
11a (jejaH yTMHY/Y Off YKYITHO 24 IIOCMaTpaHa eMOp1OHa)
je KoHCTaTOBaH 1pu 50 UM koHneHnTpanyuju Pt8 xomme-

KCa, LIITO OAroBapa KOHTPOIHOj P06y Y K0joj eMOpHOHN
HIICY 61V TpeTHpaHu OfroBapajyhum fuHykiIeapHUM
koMivtekcoM miaruHe(1I) (moBpuvHa MpoBoyraoHMKa
ob6ojeHa IpHOM 60joM OATOBapa XMBUM eMOPUOHNMA,
[IOK IOBPIINHA 6e/0T IIPaBOyraOHMKa OfirOBapa yIu-
Hy/mM eM6puonnma). Kao mro ce Buan Ha cmi 7a,
HUjeflaH eMOpOVIOH 3e0pulla Huje IpeXX1Beo HAKOH 96
JacoBa TPeTMaHa Ca UMCIVIATMHOM U AMHYK/IeapHUM
komIutekcoM Pt6. HacymmpoT Tome, HakoH OBOT BpeMeHa,
y ClIy4ajy ayMHyK/IeapHOT KoMiulekca Pt8 nuje fomo o
yruHyha eM6proHa 3e0pyIia, IITO HECYMEbMBO IIOTBphyje
7ia 0Baj KOMIUIEKC /IMa HajMatbe TOKCHYHO JIEjCTBO [32].

Crnka 76 mokasyje mpoMeHe y 061Ky eMOpuoHa 3e-
OpyIie HAKOH TpeTMaHa IUCIVIATVHOM Y IMHYK/IeapHIM
Pt6 1 Pt8 xoMmuiekcuMa y TOKy off, 96 4acoBa ipu 50 uM
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KOHI[eHTpaIjamMa Komiutekca [32]. Ilocnenma cnmka y
HI3Y OfirOBapa nsrieny eMOproHa 3e0puiia Koju y HaBe-
IE€HOM BPeMEHCKOM IIepMOJY HUCY U3/IaTaH!U [iejCTBY
xomtekca wiatune(Il) (konTponna npoba). Kao wmro ce
BYAY, HAKOH 96 CaTy TPETMaHa ca KOMIUIEKCUMa IUIaTH-
He(II) Huje KoOLUIO O IPOMEHe Y CTPYKTYPU CKeleTa 1
KapAyMBacKy/IapHOM cucTeMa eMbprona. Mebytum, Ha-
KOH OBOT BpeMeHa 3a ofpehene kommiekce matune(Il)
IOLLIIO je IO 3aCTOja y HOPManHOM pa3Bojy eMOpIOHa 3e-
6puia. OBe MpoOMeHe CY HajyowbNBHje Y CIy4ajy LVCIIa-
TVHE U JUHYKIeapHOT Pt6 KoMIUIeKca, JOK Y CIy4ajy fiu-
HykeapHor Pt8 xomIiekca usrien eMOproHa je BpiIo
C/IMYaH KOHTPOJIHO]j Ipo61 Y KOjoj eMOpYOHM HUCY O1u
u3/arany fiejctBy komiviekca riatuae(Il).

3AK/bYYAK

ITpuMena xoMIIeKca MeTasa y MEVILIMHY Kao Tepa-
TIey TCKUX areHca je jefiHa je Off HajBayKHUjIX 06/1acTy usy-
YyaBarba Y OKBUPY MEIVIIMHCKE HeopraHcke xemuje. Kom-
wrekcy wiatune(II) ce kopucTe y MEUIMHM KaO aHTUTY-
MOpcku areHcu Beh Buiie o yeTnpn fenenuje. Bemkn
npo6ineM y npumenu Komivtekca wiatune(Il) y mepym-
HIU IIPENICTAB/bA HIXOBO TOKCUYHO JI€jCTBO, II0jaBa Pe3yc-
TEHIVje ¥ OTPaHIIIEH CIIeKTap [e/I0Bakba. Y IPKOC YMibe-
HMIM A y ipyMeHy koMmivlekca matyHe(II) kao anTuTy-
MOPCKIX areHaca IocTOju MHOTO IPO6/IeMa, KOMIUIEKCH
OBOT jOHA MeTajIa YMHe IIPeKO 60% Off CBMX aHTUTYMOP-
CKIX areHaca Kojii ce laHac Kopucrte y Mefunyuu. Tpu
komiiekca matuse(Il), mucraTuHa, KapbonaTuHa 1
OKCa/IMIIaTIHA, C€ KOPUCTE Ka0 aHTUTYMOPCKY areHCH y
uenoM ceety. Ilopen Tora, y nojeiMHUM 3eM/baMa ce KO-
pucre jour Tpu komiviekca mwiatune(II), kao mTo cy Hema-
IUIaTMHA Y JalaHy, XenTariaTiHa y Jy>xHoj Kopeju u mo-
Garvratiza y Kunn.

Ymopeno ca uCTpakMBambeM MeXaHN3Ma aHTUTY-
MOPCKOT Jie/IOBarba I oHalamba KoMiviekca riatuHe(I)
y OMOJIOLIKMM CUCTEMMMA, BEIUKY HAIIOPY Ce YMHE Ha
V3HATAXKerby HOBYX KOMIUIEKCA OBOT joHa MeTasia Koju he
MIMaT/ Mamy TOKCUYHY a Behu TepaneyTcku edexar. Y
IPOTEK/IVX [leceT TOf¥HA Y Haoj maboparopuju y Kpa-
TyjeBLy oceOHa IIa)XXiba je yCMepeHa Ha CUHTe3Y U O10-
JIOLIIKA MCTIMTMBaK-a IIONIMHYK/IeapHMX KOMIUIEKCa TI/Ia-
trHe(II), y kojuMa cy MOHOHYK/IeapHe KOMIUIEKCHE jefi-
HIIle TIOB€3aHe Ca PasIMIUTUM XeTPOIUKINIHUM je-
IUIbEbEIbIIMA KOja Y IIPCTEHY CaipyKe /iBa WIM BUILIE aTO-
Ma a30Ta.

HajuoBuju pesynraty HaluX UCTpa>kKMBamba Cy IO-
kasamm na puaykneapuu [{Pt(en)Cl}, (p-pydz)]** xom-
IUIEKC, KOj/i KAO MOCTHM JIUTaHJ, CAfp>XKi1 MUPUTA3YH, 110-
Kasyje CKOpO UAEHTUYHY aHTUTYMOPCKY aKTMBHOCT Kao
LUCIVIATVHA Ha pa3manTyM henmjama Tymopa. Meby-
TUM HajHOBMjU pe3y/ITaTH in vivo MCIIUTHBaba Ha eMOpY-
oHuMa 3ebputia (Danio rerio) cy HeBOCMICIIEHO ITOKa3a-
JIM [1a je OBaj KOMIUIEKC 3Ha4ajHO Marbe TOKCUYAH y OFHO-
Cy Ha LyCIvIatyHy [32]. Oxpadperu o6um HajHOSUjUM pe-
3YNHATAUMA, HACTIABUTIU CMO garbad in ViVo IICTIMTYBAK:A
AHTUTYMOPCKe aKTUBHOCTY, Kako [{Pt(en)Cl}, (u-pydz)]**
KOMIUIEKCA, TAKO U IPYTUX CTPYKTYPHO CIMYHMX IUHYK-
neapHyx Komiviekca mnaryHe(II), ysepenn fa monmnyk-
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JIeapHy KOMIUTEKCY OBOT jOHA MeTala IPefiCTaB/bajy HOBY
K/IACy MOTEHIVja/THIX aHTUTYMOPCKIIX areHaca, Koju he y
6ymyhHoCTH peBasuhy mocagalimbe pesyTaTe y IpuMe-
HI UCIVIATVHE U [PYTUX QHTUTYMOPCKY aKTUBHIX MO-
HOHYK/IeapHuX KoMivtekca maryHe(IT).

3AXBATHUITA. 3axBabyjeMo ce MUHMCTapCTBY
IPOCBETe, HayKe I TeXHOJIOLIKOT pa3Boja Perry6mixe Cp-
6uje Koje je Kpo3 IpojeKaT 172036 MORPKATIO OBA UCTpa-
xuBama. Takobe, ayrop M.B. ce 3axBaspyje CpIickoj aka-
TieMMj/ HayKa ¥ YMETHOCTH Koja je Kpo3 mpojexaT d-128
(bVHAHCHjCKY IIOMOITIA OBA MCTPKMBAKHA.

Abstract
ANTITUMOR ACTIVITY OF PLATINUM(II)
COMPLEXES. POLYNUCLEAR PLATINUM(II)

COMPLEXES AS A NEW CLASS OF POTENTIAL
ANTITUMOR AGENTS

Andela A. FRANICH!, Snezana RAJKOVIC!, Milo§ I.
DJURAN?

'University of Kragujevac, Faculty of Science, Department
of Chemistry, R. Domanovica 12, 34000 Kragujevac, Serbia

Serbian Academy of Sciences and Arts, Knez Mihailova 35,
11000 Belgrade, Serbia

After the discovery of the antitumor activity of
cisplatin (cis-[PtClz(NHS)z], also known as cis-DDP and
CDDP) it became one of the most often used metal-
containing drugs in cancer chemotherapy. The toxic side
effects of cisplatin, such as nephrotoxicity, neurotoxicity,
ototoxicity, nausea, vomiting, and ototoxicity, have been
severe and in fact stimulated research towards the
derivative compounds. During the last 40 years, numerous
studies have been performed, mainly dealing with the
antitumor properties of continuously increasing the
number of platinum(II) complexes which are structurally
similar to the cisplatin. The so-called second-generation of
platinum-based drugs, such as carboplatin and oxaliplatin,
were developed with the aims of obtaining better antitumor
activity, increased solubility, and lower toxic side effects.
These two complexes along with cisplatin entered
worldwide clinical use. Moreover, three more platinum(II)
complexes of a similar design are nedaplatin, lobaplatin,
and heptaplatin, which are currently in clinical trials in the
USA but are already in clinical use in Japan, China, and
South Korea, respectively. Furthermore, different
polynuclear platinum(II) complexes have been also
considered as a new class of promising antitumor agents
with potential clinical significance. In the light of this
finding, during the last ten years we have been focused on
the synthesis, structural characterization and biological
evaluation of a series of dinuclear platinum(II) complexes
with  six-membered heterocyclic diazines, namely,
pyridazine (pydz), pyrimidine (pm), and pyrazine (pz) as
bridging ligands. Herein, we present a short summary of
our recently published results [32], which are related to the
antitumor activity study of a series of [{Pt(L)Cl},(u-X)]**
type complexes (L is different bidentate coordinated
diamine ligand while X is pyrazine or pyridazine bridging
ligand). Two dinuclear platinum(II) complexes, [{Pt(1,3-
pd)Cll,(#-pz)]** and [{Pt(en)Cl},(u-pydz)]**, showed
similar or even better in vitro cytotoxicity profile to
cisplatin against different cell lines, while [{Pt(en)Cl},(p-
pydz)]** was less embryotoxic in comparison to these two
complexes. Considering this, we assumed that these



findings could serve as a baseline for further derivatizations
and development of new anticancer drug candidates.
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BECTM us IIIKOJIE
BECTM 3a IIIKOJIE

Y itiexcitly je tipukasan cuyeHapuo uaca odpage HO601

ipaguea o maceHoM UPOUEHTIIHOM CACTABY PaCilieopa, Us-
8eger y cegmom paspeqy OCHOBHeE WIKOTe.

Tema gaca: [IponieHTHM cacTaB pacTBOpa

T waca: O6pajja HOBOT rpajyBa

ITnwweBn yaca:

Yuennuy nepyHMITY IPOLIEHTHY CACTaB PaCTBOPA.
Y4enniy pauyHajy IpOLIeHTHY CacTaB IATOT PacTBO-

pa.

3.

JemncaBa TAPOBI'R, Ctyment cryaujckor mporpama HacraBa xemnje, YHusepsurer y beo-
rpaay - Xemujckn ¢axyinrert, jela_garovicg4@hotmail.com

CHHEHAPNO YACA: MACEHUM ITPOLIEHTHV CACTAB
PACTBOPA

Yuenuuy mpumpemajy pactBop ofpebeHor nporeHT-
HOT cacTaBa.
Marepujan nmorpebaH 3a 4ac: Tabja, MapKep, pady-

Hap, IIPOjeKTOP, PAIHM IMCTOBY, IIET Yallla 3allPEMIHE
250 cm?, neT MeH3ypa 3arpeMiHe 100 Cm>, IeT CTaKIEHNX
mranuha, et mnpun 601a 3a eCTUIOBAHY BOLY, 75 g
wehepa u 425 cm? lecTiIoBaHe BOzie.

Toguwiitie 59. 6poj 3 (2018) 71




TOK YACA

Kopax 1: Yuenuyu odnasmajy ipaguseo naciiiasre
jegruuye Pacitisopu.

Ha Bupeo 6uMy je npukasas crajg ca cnefehum nu-
TambuMa 3a OOHaB/bakbe rPafyBa HaCTaBHe jemyHumIe Pac-
tueopu:

1. IlTacy pactBopu?

Y KOM arperaTHOM CTary pacTBOPM MOTY Jja IOCTOje?
Kaxo ce feduHmIIre pacTBOP/BUBOCT?

Koja je pasimmka nsmeby sacuhenor, Hesacuhenor n
npesacuheHOr pacTBOpa iaTe pacCTBOPEHe CYIICTaH-
me?

HacraBnuk nposmsa 1o jeHOr y4eHuKa ia OfiroBo-
PM Ha CBaKo of muTara. OCTamy yYeHUIIM IpaTe U, yKO-
JIUKO je TO OTPeOHO, PEIaKy aITepHATUBHE OATOBOPE.
Kapa ce Ha cBa IuTama j0OVjy Ta4uHM OTOBOPY, HACTAB-
HIUK HAaBOMM a KBAaHUTATUBHO M3pakaBarme cacTaBa
ozipehenor pactBopa noppasymeBa u3padyHaBatbe HBero-
BOT MaCeHOT IIPOIIeHTHOT CacTaBa.

B

Kopax 2: HacitiasHux oSjauirasa wilia iipegciniasmna
MaceHu UPOUeHIIHY CACciias Paciieopa.

Ha napennomM crajay cy npukasaHe CIMKe CyICTaHI/
KOje ce yroTpe6/paBajy y CBAKOZHEBHOM >KMBOTY: ITOBM-
JIOH jOfI, XVM/IPOTeH 3a KOXY, crphe, MeTVIMHCKY TKOXOJL.
HacraBHuk nocras/ba nmmTame 1ITA je 3ajeSHINYKO 3a CBe
IpUKa3aHe IIPOMU3BOJIE 1 IIPO3MBA je[IHOT YYEHMKA 1A Of-
rOBOPM Ha OBO NMTarbe. Y KOMMKO IPO3BAHM YYEHMK HE
MOJKE Jla OATOBOPY, HACTABHMK YKasyje [ia je Ha eTUKeTa-
Ma CBUX IIPOM3BOJIa O3HAYEH IPOLEHTHY CaCTaB, IIPK de-
My Ce Ha C/Iajy II0jaB/byjy Kpy>Kuhy OKO MecTa Ha eTyKe-
TU T7i€ je HABEIEH.

Haposesyjyhu ce Ha 3Hamwa Koja cy ydenniu Beh
CTEK/IM U3 MaTeMaTHKe, HACTaBHUK IIOCTaB/ba NUTamba
1ITa Cy TPOLIEHTH Y KaKO ce 03Ha4aBajy. HacTaBHuk npo-
31Ba I10 jeTHOT YYEHMKA J]a OAIOBOPY Ha OBa IMUTamha OK
OCTa/I/ Y4eHMIIN IIpaTe 1, II0 HOTPeOM, IPEIIaXY anTep-
HaTyBHe ofrosope. HacTaBHMK, HOTOM, HaBomy AeduHy-
IIMjy MaceHOT MPOLIEHTHOT CacTaBa pPacTBOPa 11 objarlma-
Ba JIa je Maca pacTBOpa jeqHaKa 36upy Mace pacTBOpeHe
CYIICTaHIIE ¥ Mace pacTBapaya.

Kopax 3: Hactiasrux na apumepuma 3agaimiaxa
odjauirbasa kako ce pauyHa maceHu UpoUeHwIHU
cactias paciieopa.

Ha cnajmy cy npukasana crenieha iBa sajjaTka:

1. Komiko rpama Kyxmmcke COMM 1 KOMMKO I'pamMa Bofie
je moTpe6HO 3a mpUIpeMame 60 g pacTBOpa Ky-
XVIbCKe COMY MaceHOT IIPOLIEHTHOT cacTaBa 10 %?

2. VspavyHajre MaceHU MpOILEHTHU cacTaB cupherta,
aKo je IO3HATO Ja 200 g OBOT BOAEHOT PacTBOpa
cuphetHe kncenune cap>xu 18 g cupheTtHe Kucenu-
He?

HacraBHuk Ha Tab/m ieTa/bHO IIpUKa3yje HOCTYIIaK
3a pelllaBame OBJX 33/]aTaKa, JOK YICHUIIN IIpaTe I IO
HOTpeOM MOCTaB/bajy MNUTaba KAKO OV VIM HACTaBHUK JO-
TaTHO 00jaCHMO IIOCTYTIAK PelllaBamba.

CEHOT IPOILIEHTHOT cacTaBa 5 % (OTHOCHO 3a ocTale
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Kopax 4: Yuenuyu y okeupy ipyiie ipumeroyjy
HOB0CHe1eHa 3HAtba 0 MACEHOM UPOUEHIUHOM
caciiasy paciieopa upu peuiasarey iupeot 3agaimika u3
pagHux nuciiosa.

YueHunu ce fese y neT rpyma of o IeT WIN IecT
y4enuka. CBaka rpyna nobuja paguu muct (IIpunor 1).
HacraBauk 3afjaje yueHuIMMa fia pellie IpBY 3a/laTaK 13
PafHOr JIICTa, Y OKBUPY KOTa Ce Off IbJIX OYeKyje [a U3pa-
4yHajy Macy uehepa i Macy Boze 3a mpumpeMare pactT-
BOpa 1ehepa 3ajaTor MaceHOT IPOLIEHTHOT cacTaBa. 3a
pelIaBame 3a/jaTKa Ha Paclojiararmy MMajy ceflaM MYHYTa.
HacTaBHyK npatyt paji CBUX IpyIia 1 OATOBapa Ha MUTarba
Y4EHMKA YKOIMKO ITOCTOj€ HEIOyMUIIE OKO MOCTYIIKA pe-
I1aBarba 3ajiaTka. Kaja cee rpyre saBplile ca pajiom, 110 je-
IaH YYEHVK U3 CBaKe I'PyIIe U3BEIITaBa OCTale yYeHMKe 1
HaCTaBHMKa O TOMe KOJIMKO rpama iuehepa i Bofe je no-
TpeOHO 3a IpuIIpeMame pacTBOPa YMjy UM je MaceHM!
HPOLieHTHY cacTaB 6110 3amat. Fbyxosu ongrosopu 6u Tpe-
6a10 1A rmace:

ITpBa rpyna: 5 g mehepa u 95 g Boze.
Jlpyra rpyma: 10 g mrehepa 1 90 g Bojze.
Tpeha rpyma: 15 g mehepa u 85 g Boge.
Yerpra rpyma: 20 g mehepa u 8o g Boge.
Ilera rpyma: 25 g urehepa 1 75 g Bofte.

YKOMMKO HeKa TPyIa Huje TaYHO M3padyHania Macy
mehepa 1 Macy Bofie 3a puIpeMarbe pacTBOpPa 33/jaTor
MaceHOT ITPOLIEHTHOT CACTaBa, FheH IPEICTABHIK IOHOBO
peliiaBa 3ajjatak Ha Tab/m y3 nomMoh HacTaBHMKA M OCTa-
JIUX YIEHVKA.

Kopax 5: Yuenuyu y oxeupy ipyiia upuipemajy
pacitiéop wehepa 3agaitioi maceHoi GpoUeHitiHOT
cacinasa u ymephyjy xkoju je paciieop Hajcnahu.

Caaka rpyna mpuipema pactsop iehepa npema
MPOpaYyHy 13 MPETXOTHOT 3a[aTKa, @ HACTABHMK MaXK/bl-
BO HafT/Iena buxos pap. Kama cee rpyme 3aBpie ca npu-
IIpeMameM paCTBOPA, HACTABHIUK VX II03MBaA fja ypaae
Tpeh]/[ 3aJjaTaK 13 paJHMX JINCTOBA, Y OKB/PY KOI'a 6u Tpe-
6aJ1o0 fa mpoleHe KOjIi je Off MPUIIPeM/bEHUX PAacTBOpPa
Hajcmahu 6es3 mpobarba yKyca pactBopa. 3a paj Ha pacIo-
Jaramy UMajy fBa MuHyTa. Hakon Tora, HacTaBHUK 1po-
31Ba NIPEMICTABHIIKA jeiHE Of TPYTIa ia U3TIOXKI CBOj OATO-
BOp. Y4eHMIIY 13 OCTAIUX IPyIIa IIpaTe U, YKOMKO je IO-
TpeOHO, IpefIaXy aTepHATHBHE OfTOBOPE.

ITPWIOT 1: PATHM JINICTOBU 3A IIET
I'PYIIA

IIputipemarve pacitisopa ogpeherol maceHoi
UpoueHitiHol cacitiasa
Cymcranue: mehep, fecTunoBaHa Bosa
[Tpubop u nocybhe: yaia sanpemuse 250 cm3, MeH3y-
pa sanpemuse 100 cm?, crakiern wramuh, mwmpui 6ona
3a IeCTUIOBaHY BOTY
1. Kommko rpama mehepa u konuko rpama Bogie je Imo-
TpeOHO 3a IpuIpeMarbe 100 g pacTBopa 1ehepa, Ma-
rpyme 10 %, 15 %, 20 % 1 25 %)?



Bpoj rpama mehepa , 6poj rpama Bopie

2. Y gaury cumajre IpeTXORHO U3padyHATy Macy Luehe-
pa, a 3aTuM u ofrosapajyhy sanpemuty Boge. Merraj-
Te CTaK/IeHnM wrranuheM 10 OTIYHOT pacTBapama
ehepa y Bom.

3. Ilpukynmre mopaTke Of OCTa/lIuX IPyNa I Ha OCHOBY
Tora nopehajre npunpem/peHe pacTBope off OHOT
KOju je HajMarbe ClIafaK o OHOT Koju je Hajcmabu
(BE3 ITTPOBAILA PACTBOPA!!).

Abstract

SCENARIO FOR THE LESSON: MASS PERCENT
COMPOSITION OF SOLUTIONS

Jelisava GAROVIC, student of the study programme
Chemical Education, University of Belgrade - Faculty of
Chemistry

In the paper the scenario for the lesson devoted to the
elaboration of the teaching unit Mass percent composition of
solutions with the seventh grade primary school students is
presented.
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BECTU N3 CX]]

MN3BEIITAJ O OOPXAHIUM AITPVJICKUM JAHVIMA
O HACTABI XEMWJE -

29. CTPYUYHO YCABPHIABAILE HACTABHUKA XEMWJE "
2. KOHOEPEHIIIJA METOJAVIKE HACTABE XEMUJE

AnpWICKM JaHM O HACTABM XeMIje Ofp>KaHM Cy 26.
U 27. anpuIa 2018. ropyHe Ha XeMujckoM dakyntery y be-
orpapy, a y opranusanuju CpIICKOT XeMIjCKOT IpyLITBa.
Konuenuuja Anpuickux faHa Koja je IOKpeHyTa IIpeT-
XOJJHe TOfiYHE Y OKBUPY 0obe/ie)kaBarba 120 TOMHA Off OC-
HuBama CpIICKOT XeMMjCKOT IPYLITBA, HACTAB/beHa je U
oBe rofiuHe. To 3HauM [ia je ¥ OBe TOfMHE, CTIajatbeM 29.
CTPYYHOT yCaBpllIaBarba HaCTaBHIKA XeMuje C ;PyTOM
KOH(epeHIIMjoM MeTOMKe HacTaBe XeMuje, oMoryhena
pasMeHa pesyiTaTa UCTpaXMBarma y obmactu ob6paso-
Bama I MICKyCTaBa 13 yuroHuIle u3Mely Metoamyapa Ha-
CTaBe XeMUje U HACTAaBHMKA XeMUj€ 3 OCHOBHUX U
cpenx MKoa mypoM Cpbuje. AKTyenHa MuTamwa Ha-
CTaBe XeMMje U OBe TOfYIHE CY Ce MOIJIa pasMaTpaTh U3
yIJIa HayKe V1 IPaKce, ¥ TPOKUTY OfTOBOPY 3aCHOBAHM Ha
PpesynTaTiMa UCTPaXK/Bama.

Ha cxymy je yuecTBOBasO 53 HACTaBHMKA M3 OCHOB-
HUX LIKOJA, TMMHA3!ja U CpefiibUX CTPYYHNUX LIKOTIA ¥

Cpbuju n jenan HacTapHUK Xemuje 13 Llpue 'ope, ok je
25 Y4eCHNUKa OVJI0 YKIBY4eHO Y OKBMPY ILECT IVIeHapPHMX
IpeflaBarba, IIECT CAOIIITE A I JBE PaMIOHMLIE. Y3 METO-
mudape ca Xemujckor dakynTtera YHusepsurera y beo-
rpajty, VIHoBanyoHor nenTpa XeMujcKor ¢akynrera YHI-
Bepsurera y beorpany n IIpnponHo-maremariykor ¢a-
Kynrera YHusep3urera y Hosom Capy, y pagy cy
y4ecTBOBaIM HacTaBHUIA U yaeHnuy u3 [llecte 6eorpan-
CKe TMMHasMje ¥ CTY/IEHTH CTYAMjCKOT IIporpaMa MHTe-
rpucanux cryguja Hacrasa xemuje.

ITporpamcky on6op ckyra unHmm cy: Jparuma Tpu-
Buh, Becua Munanowuh, buspana Tomaruesuh, Karapraa
ITytnua, Oymunia Poguh, Tamapa Ponuesnh u Jacxa Ana-
MoB. [Iporpam ckymna ApWICKM JaHU O HACTaBU XeMje
PeaIM30BaH je y HOTIYHOCTH, a TeMe 1 aKTYBHOCTH Cy IO
TaHMMa HaBeJIeH! Y HACTaBKY.
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IIPBU JAH: 26. anipnn 2018.

9:00-9:30  OrBapame ckyma: mpod. ip Becia Mumikosuh Crankosuh u ipod. np Visau I[pxxetuh
9:30 —10:00  IIneHapHO npemaBame: XeMMjcKa MMCMEHOCT Kao [1e0 HayIHe IMICMEHOCTH
B. ipod. ap dparuua Tpusuh, Yausepsuret y beorpany - Xemujcku axynret
10:00-10:30  IInenapHo npenaBame: Ennsone us nctopuje xemuje - KOHTEKCT 3a IIPOBepaBambe YIeHNYKIX II0-
crurayha
Becna Mipranosuh u B. mpod. ap Jdparuna Tpusiuh, Yansepsurer y Beorpany - Xemujcku daxyi-
TeT
10:30 —11:00  IInenapHo npenaBarme: KOHTEKCTH 3a y4yerbe T0jMOBa OPTAHCKeE XeMje
IIp Karapuna ITyrmia, Vnosaimonu nenrap Xemujckor Qaxynrera
mwoo-11:30 Ilaysa
11:30 —12:00  IInenapHo npenasarme: [[113ajH BUIIECTIOjHYX TECTOBA Y HACTaBY XeMIje
o, ap Oymmza Pomuh, Yausepsuter y Hosom Cany, [TprponHo-MaTeMaTiraky hakynreT
12:00-13:30  CaomuTema (pencenasa gou. ap Jymmia Pomuh):
Anxoxon BubeH Kpo3 IIpupojiHe, IpyIITBeHe 1 XyMaHUCTUYKe Hayke, [Iparana bpankosuh Cpsuh
u yaenru Illecre 6eorpapcke rumMuasuje
VcTpakuBadku pagoByu cTyfeHara cryaujckor nporpama HACTABA XEMMUJE Xemnjckor ¢akyi-
TeTa YHuBepsureray beorpagy
Kaxo yyeHU1IM OCHOBHE U Cpefiibe IIKOJIe M CTYAEHTH pa3yMejy pelrpe3eHTalje Koje ce OfHoce Ha
obact omuute xemje, JeneHa Josuh, Heena Mutosanosuh, Kpucrina Muxajnos n JInmja Pa-
nesuh, YHusepsurer y beorpany - Xemujcku daxynrer
VicimTviBare KOHBEPIeHTHOT I IMBEPTEHTHOT MUIIbEba KOJ|, YIeHMKa IPYTOT paspefa IMMHasuje
IIPMPOHO-MAaTEMAaTHIKOT CMepa Ha Cafip>KajiiMa 13 HeopraHcke xemuje, Mapuja Kosauesnh,
Mapunja Cumuh u Miwnmia Credanosuh, Yausepsurer y beorpany - XeMujcku daxynreT
ITpumeHa MeTOie CAMOCTATHOT Ta00PATOPHjCKOT pajia, METOfle IeMOHCTPALIVIOHNX OIVIefia ¥ METOfIe
ydera IyTeM pelllaBarba IIpob/ieMa y HaCTaBy XeMuje Y OCHOBHOj 1Koy, Mumima [Jammanosuh,
Harama ViBanosuh, Hatama Jemaunh, Muwma Pucruh n Auapea Jopanosuh, YHuBepsnurer y
Beorpapy - Xemujcku daxynret
13:30 —14:30  Pyuax
14:30 -16:00  Panymonna 1: VigeHTndnkoBame yyeHNKa JAPOBUTIX 32 XeMILjy
ITpod. ap Jacna Anamos, Yuusepsuret y Hosom Cany, [TpuponHo-MaTeMaTnyuku akynrer
Papyionnua 2: Yuere xemuje Kpo3 urpy
Hesena Byjnh, Viana IlIxopo u Bojana I'omy6osnh, Yuusepsuret y beorpany - Xemujcku daxyi-
TeT
JOPYIV JAH: 27. anpun 2018.
10:00-10:30  IIneHapHO npenaBame: [u3ajHupare XMOPUAHIX WIYCTpaLyja y YIIOeHNKY XeMuje
Iou. np Tamapa Ponuesnh, Yuusepsuter y Hosom Cany, [TprponHo-MaTeMaTidky GakynireT
10:30 —11:00  IDrenapno npemasame: VIKT moppika HacTay 1 y4ery xeMuje
Iou. np bwpana Tomammesnh, Yausepsurer y beorpany - Xemujcku daxymnreT
mwoo-11:30  Ilaysa
1m:30-12:10  Caomressa (mpepcenasa pouy. ap brupana TomareBuh):
Pa3Boj HacTaBe XxeM1je y CpemmyM CTPYYHNM mKonaMa, Tamapa Ilpemosuh, Cpentpa cTpyuna
1kosna “4. jymn“ Bpbac; MuHucTapcTBO IpocBeTe HayKe 1 TEXHOMOLIKOT pa3Boja, I1Ikorcka ynpasa
Hosu Cap,
Hacrasa xemuje y Hemaukoj rumuasuju y beorpany, Bojim Kpecmanosuh, Yansepsurer y beorpa-
iy - Xemujcku ¢pakynret; Hemauka rkosna beorpay
1210-13:.00  Tpubuna: Y cycpeT HOBOM LIMKTYCY TAKMUYERba 13 XeMlje YUeHIKA OCHOBHIX VI CPEIIbUIX IIKOJIA -
VICKYCTBA U IIPETIOPYKe
Moneparopu: npod. ap Jyman Cramith n gou. ap biwbana Tomamresuh, Yausepsutet y beorpa-
iy - Xemujcku paKynteT
13:00-13:30  EBamyanuja u saTBaparme cKyma
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I'maBHM 3aK/by4LIM CKYTIA CY:

1. XeMMjCKy IMCMEHOCT YY€HMKA YHAIIPEAUTH I10-
BehemweM yzena eKCIIepMMEHTATHOT pajia yYeHUKa I
y4embe XeMuje KpPo3 UCTPaXXUBabe Y OKBIPY ITPOjeKaTa
4je TEME MOTY OfTOBAapaTy CafipKajuMa HaCTaBHOT IIPO-
rpama. [Ipatutu HanpefoBame y pasBojy XeMIjcKe -
CMEHOCTH 3aJjalliiMa Y KOjuMa ce Off yYeHIKa OYeKyje Ja
IpMMEHe 3Harbe y PealHNM KOHTEKCTVMA (V/TyCTPOBAaHO
je pasIYUTIIM IIPYIMepMMa).

2. IIpo6nemn y yuemy xemuje y tpehem n yerBprom
paspeny riMHasuje Mory 6u ce mpeBasyhyt iy yomaxu-
T YBOhereM PUCTYIa KOTHUTUBHO IIETPTOBAbE 1 UH-
TEPAVICHUIIIVHAPHOT IIPUCTYIIA, IITO jé MIyCTPOBAaHO Ha
nexuyjama Kapdokcunte KucenuHe u vuxosu gepueaiiiu u
Baperve.

3. Capp>xaju 13 MCTOpMje XeMUje Ce MOTY YTPajiuT Y
3ajlaTKe KOjIMa Ce MOKe IIPATUTH Pa3BOj PE30HOBAMbA
y4eHMKa y 00/1acTy XeMje, IITO je MIYCTPOBAaHO Ha IIpH-
Mepy JIEKIIje O 3aKOHY 0gpicarea mace.

4. IIpaheme yyennuxnx nocrturayha, a Tume u yHa-
npehuBame HUXOBOT a/beT yUyera, Ce MOXe U3BeCTH
yBobhemeM BMIEC/IOjHMX 3aaTaKa, KaO M OTBOPEHUX
npo6/1eMa Kojyt OACTUYY IYBEPIeHTHO MUIIbEHE yue-
HIKA.

5. PasymeBame cafpkaja Xemuje ce MOXKe yHaIpey-
T yBobhemeM XUOPUAHUX WIYCTpaliyja, HOTOTOBY IITO
pesynTaTi U3BEEHNX VICTPAKMBaIba Ca yIEHUIIMA OC-
HOBHE U Cpefithe IIKOJIE, U CTYAEHTVIMA CTYVja XeMuje,

IOKa3yjy fa yobudajeHe wiycTpaiuje Kojuma 6u Tpebdano
Za Ce O7IaKIlIa pasyMeBarbe XeMUjCKIX CafipKaja Ha Cy0-
MUKPOCKOIICKOM HUBOY KOJ| UCIIATaHMKA HE 13a3MBajy
OHa 3Havera 300T KOjuX Cy MM Te WIyCTpalyje mpuKasa-
He.

6. Ilpumena VIKT y HacTaBu XeMumje ¥ pasmmanTuX
IMJAKTUYKIX Mrapa MOTy onpyHeTy Behoj MoTuBarujn
y4eHMKa 1 BYXOBUM 60/buM nocturHyhimma.

7. [TocebHy naxxmy Tpedano 6y HOCBETUTH OTKPH-
Balby JAPOBUTHX y4eHNKa (IIPEeNO3HABAIbY [I0Ka3aTerba
JApOBUTOCTH) U TIOfICTULIAKGY J]a OHM PA3BUjy CBOje Ta-
TIEHTe.

IIpocedna omeHa CKyIa Off CTpPaHe HaCTaBHMKA je 4,6
Ha CKa/M O 1 /10 5.

Jo6poj opranmsanuju AnpuICKVX JaHa JOTIPUHEI
Ccy cBojuM aHraxxosamweM Bepa Rymunh u [Injana Kypan-
muh u3 Kannenapuje CpIckor XeMnjcKoT JpyLITBa,
IIpenpar Bykapa, 4nan Karezipe 3a HacTaBy XeMuje 1 CTy-
TeHTV uHTerpucanmx cryiuja Hacrasa xemuje, Xemujc-
KOT (paKy/nTeTa.

CBUM KOJETMHNIIAMa 1 KOJIeraMa ce 3aXBajbyjeM Ha
BE/IMKOM 3/Iaraby fja ce IIOCTUTHY LIbeBY 300T KOjUX CY
OpraHN30BaHV ATIPIICKM JaHN O HACTaBI XeMuje. 3ax-
BaJbyjeM ce yrpasama CpIICKOT XeMMjCKOT IpyIITBa 1 Xe-
mujckor (akynreta Yausepsurera y beorpajy 3a mpyxe-
HY IOJPIIKY U IOMORN y OpraHmM3auyjyu 1 peannsanyju
CKyIIa.

Hparuma Tpusnh

ITETA CPIICKA XEMUJCKA OJIMMIINJAIIA YYEHIKA
CPEJIbLUX IMIKOJIA

¥ Beorpapy je of 24. 0 26. Maja 2018. ofp>kaHa [ leta
CPIICKa XEMMjCKa O/IMMIIMjafia YYEHKA CPEIbIX IIKOMIA Y
opranusanju CpIckor xemujckor apyursa, Hadrre nu-
mycrpuje Cpbuje, MyHMCTapCTBa IIPOCBETE, HAYKe VI TeX-
Hosouikor passoja Peny6nuke Cp6uje, Xemumjckor da-
Kynreta Y HuBepsuteTa y beorpany u Ilpupopno-mare-
MaTI4KOr akynrera YHuBepsutera y Humry. OBo Tak-
MU4erbe je NICTOBPEMEHO U M300PHO TaKMUYee 3a 50.
MebyHaponHy xeMujcky onmuMnujany; koja he 6um oxp-
JKaHa off 19. 70 29. jyna y Cnosaukoj n Yermxkoj. Takmu-
Jembe je onp>kaHo Ha XeMujckoM ¢axynrery. CBedaHO
TpoI/Iallerbe TOOeAHIKa O1IIO je 27. Maja y IIpoCcTopyjaMa
HWC-ayHosom Capny.

Taxmuyerbe ce cacTojajIo Of TpY MpaKTUYHA IIPOodIe-
Ma M 0CaM TeOPMjCKMX 3afaTaka. V3paga cBakor fea Tak-
MI4erba je Tpajasia o 5 caTi. Y IpUIIPeMI M peanusanjn

TaKMUdera cy ydecrsosams: Ap Hyuan Craguh, ap Hu-
ko Pagynosuh, np Vpena HoBakosuh, Bupak Panuesuh,
np Ilonunua Brarojesuh, gp Maja lllymap, ap Anekcanppa
Mapretuh, Cpban Tyderyuh, Muom IMeunth, Toppana
Kpctuh, ap Tatjana Bep6uh, Kusora Cenaxosuh, ap Iy-
mad ManeHos, Kapra Vimnh Byphuh u Anexcannpa Jpa-
muthaHuH.

Y4ecTBOBaNO je 11 TaKMU4apa, KOju Cy ce KBaln-
(yKOBa/M HA OCHOBY pe3y/ITaTa HOCTUTHYTHX Ha pery-
6mrukoM TakMudersy. HaBopumo HarpabeHe 1 moxsasbe-
He TaKMI4ape, Kao 1 wixose MeHTope. Ha Mehynaponuy
XEMUjCKY O/IMMITMjafy Cy Ce IJIacKpasia IpBa YeTUpy yde-
HIIKa, a IeTOILIaCKpaHa yYeHNIIa je pesepBa. 3afjaly ca
PpelIenMa, Kao M C/IMKE Ca TAKMIYerba, MOTY Ce BUJIETH
Ha cajry www.mojahemija.org.

IInacman | Vime u mpesume y4eHMKa Hasus mxorne Mecro Vime 1 mpesnme MeHTOpa Harpapa

1 Hukona Kuexesnh Cpenma 1mkona Benuxo Ipagumire Becna Hoskosuh I

2. Vrop Tomanosuh Yxu4uKa ruMHasuja Yxuue Cnasuna Bemosuh I
3. Anppej KoBauesnh Yx14YKa ruMHasuja Vxuie Iparuua CemakoBuh 1I
4. Mapko Becmah Tpeha 6eorpazcka ruMHasmja Beorpag Tamapa Bypuh 111
5. Borpana Hophesuh I'mmHa3snja ,,Ceeroszap Mapkosuh® Hu Cnasuua [Ipamnhanun 111
6. Humutpuje Criacuh I'mvmuasnja ,,Cetoszap Mapxosuh® Hum Maja Hopbesuh 111
7. Mapujan Cexymuh IIpBa 6eorpajicka ruMHasuja Beorpap Jacna ITerpoBuh I
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8. Anekca PagoBanosuh ITpBa kparyjeBauka rMMHa3uja Kparyjesarg Crasuua KoBauesnh MOXBA/THMALA
9. Anexcaupapa Jby6enosuh I'mMHasmja Jleckosaiy ITpenpar Crommkosnh
10. Mapxo Cnujemryesnh Tpeha 6eorpajicka rumHasuja Beorpap Karapuna Murpuh
1L Oy Komnh MaremaTudka TMMHasuja beorpag Amnvika Brajuh
Hyman Crapyth

MN3BEHITAJ O OAPKAHOM 8. CUMIIO3NJYMY XEMUJA U
SJAIITUTA )KUBOTHE CPEIMHE ENVIROCHEM 2018

8. cumMnosujym Xemuja 1 3alUTITa )KMBOTHE Cpe1He
EnviroChem 2018 ycnentHo je ofpyxan y Kpyiesiyy of 30.
Maja JIo 1. jyHa 2018. ronuHe. OpraHusaTop OBOT Tpaju-
IIVIOHAJTHOT CKyTIa je 6110 CPIICKO XeMIjCKO PYILITBO,
Cexuyja 32 XeMujy ¥ 3alUTUTY )KMBOTHE CPEIVHE.

Ha ckyny EnviroChem 2018 oxynumu cy ce ucrpa-
JKVBa4Yl, HAYYHUIM Y CTPYYHbaliy Y3 Pa3HUX 00/IacTy Xe-
MIje XMBOTHE CPEIVHE I, 110 TPagyLyjy, UCKOPUCTUIN
jemHCTBeHY IUIaTdopMy 3a pasMeHy ujieja, HajHOBUjMX
Hay4HIX IOCTUTHYha 1 TeXHOMOMKMX MHoBanuja. IToce-
6aH 3Ha4aj MMAJIO je IPUCYCTBO IOKATHE MHYCTpuje, TIpe
cera Trayal koproparje, Koja je Ha yIe4aT/b/B HaUMH
obenexxua oBaj cycper. TuMe je MOACTaKHyTa KOMYHM-
Kaipja usMehy uctpaxupaya, MHIYCTpMje M MHCTUTYILja
KOje ce 6aBe IMTamb/Ma 3aLITUTE )KIUBOTHE CPefMHe.

Teme ckyma cy bue:

» Mertope oppebuBama u npahema crama 3arabe-
HOCTU XVMBOTHE CpeJJHE.

o AHanmmsa, cypbuHa ¥ IOHamame 3arabyjyhux
CYIICTaHIIN.

« Yrunaj sarabyjyhux cyncranum Ha 61moxemujcke
nporece.

« AHTpONOTeHN YTHUIIAj) HA XMBOTHY CPefMHY.

+ Cucremn 3a mpeuminhaBarme, HOBe YMCTHje TeX-
HOJIOTHje 1 OIIpeMa.

 Pangmoxemujcko sarahusame.

o IlpeBennuja sarabema, pemenujanuja u pemra-
Bame IpobyeMa 3allITUTe KUBOTHE CPEIHE Y O-
MEHY MHIYCTpUje.

o [Iponena pusuka, perylraTupe J MULUbEHE
jaBHOT MIberba y 00/1aCTH 3aIUTUTE )XUBOTHE Cpe-
IVHe.

» 3eneHa xeMMja U alTepHATMBHA TEXHOJOIIKA pe-
HIemba.

o Ob6pasoBaie 0 XMBOTHOj CPERNHIL.

Onp>kaHo je 4 IIeHapHa IIpefiaBaiba, 7 IpefaBarba 110
MO3UBY, 13 YCMEHNX CAOIIITea, 74 OCTEPCKUX U 8 CTY-
IeHTCKUX pafioBa (HOBa KaTeropyja OBe TOIHe).

IDIEHAPHW ITPEJABAYN
Bpanumup JoaH- [Buoperpapanuja HadTe y CelMMEHTHUM CTe-
unhesuh HaMa U Y )KUBOTHO] CPEIVHY - TIPETHOCTY 1
(Cpéuja) HemoCcTaL

Buauxecnas AspuH [Peroxo-methods for the synthesis of mixed
(Pycuja) metaloxide materials

76 Xemujcku tipeineq

Stuart Gibb Biosorption: Can we address water quality and
(Benuxa bpuinanuja) |contribute to the "circular economy"?

Topan Pormuh  [IIpumMeHa amenektpudHor bapujepHor

(Cpduja) [paXXberha y TPETMaHy BOJA
IIPEJABAYN I1O ITIO31IBY
l"opua:I:é\/I eny Today's cheap coal-derived electricity means future
(Xpeaiticka) costly environmental pollution
Jbyouma Vrma- Actuality and Perspectives of the Application of
toBuh . . . .
. Electrochemical Methods in Environmental Analysis
(Cpéuja)
Bragumup  [3eneHa cuHTe3a MeTA/THUX HAHOYECTHIA
Muxannosuh |kopuurhemem excTpakara 6mbaka - HOBe IIpUMeEHe
(Cpduja) OGU/BbHIX pecypca
Munout laBupo-[Towards widespread adoption of low cost air quality
Buh sensors - a necessity for effective calibration
(Cpéuja) procedures

Malcolm Watson [Challenges hindering the effective removal of arsenic
(Cpéuja) from drinking water

JacmuHa Huxko-
munoBuh Pyrnh [How green is biocatalysis?

(Cpbuja)
Maja Typk Ceky-|Exploring new horizons and sustainable technologies
mmh for highly efficient wastewater remediation and
(Cpéuja) decontamination: Multifunctional biochar

ITperxomHu CKYIIOBY 113 06IaCTI XeMUje 1 3allTHUTe
JKUBOTHE CPEIVIHE:

1. JYTOCJIOBEHCKM CUMIIO3MJYM — beorpapg,
1985.

2. JYTOCJIOBEHCKV CUMIIO3VJYM — Bpmwauka
bama, 1993.

1. PETVMIOHAJIHM CUMIIO3NJYM — Bpmauka
bama, 1995.

3. JYTOCJIOBEHCKV CMMIIO3M]JYM — Bpmwauka
bama, 1998.

4. JYTOCJIOBEHCKM CUMIIO3UJYM — 3pema-
HUH, 2001.

2. PETMOHAJIHM CUMIIO3UJYM — Kpymresar,
2003.

5.  CVYIMIIO3MJYM — Tapa, 2008.
6. CHMMIIO3NJYM — Bpimar, 2013.
7.  CUMIIO3NJYM — ITamuh, 2015.

[[Iupy mperien cappkaja u pesyarara OBOT CKyIa
Moxke ce obuty Ha Web crpanmum:

www.envirochem.rs

bojan Pagax
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