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YBOJIHINK

JleBeTHaecTH AnpuICKM aHM 3a podecope XeMuje
OfIpKaHM Cy 29. U 30. AIIPWIA OBE TOfIVHE, Y OpraHU3aluji
Cprickor XeMUjCKOT ApyIITBa U XeMMjCKOT (aKyreTa:
offaBHO cMo Beh MM pyKe Of TOra Jja Y OBe aKTMBHOCTH
yKbydyjemo 1 MunucTapcrsa npocsere Pery6muxke Cp-
6uje.

Kao n yBex fio caia CeMmHap je Ap>kaH Ha XeMMjCKOM
(akynrery YHusepsurera y beorpany. Ha ocHoBy n3sem-
Taja Opranmnsauuonor ondopa CeMuHap je y IOTIYHOCTH
ycIeo, a 6110 je IPUCYTHO 594 Y4ecHMKa ca I1aheHoM Ko-
TH3aLMjOM, IITO je aTlCOMy THO Hajsehn 6poj yuecHuka. Bu-
IlIe Hero ABOCTPYKO BUIIIe YUeCHNKA HETO HajyCHeIHMjuxX
TOMHA JIO Cafia.

Behin Opoj npenaBama ca OBOT CKymna yCHeH
CMO J1a 06e30e11MO 3a MyOJIMKOBabe, TAKO 12 OHU YMHE
HajBehinm Opoj wiaHaka W3 KOjUX Ce cacToju OBaj Opoj
Xemujckor npernena. To je n1ob6po U 3a OHE KOjU Cy
Onn Ha ATIPHJICKMM JaHUMA | CITyIIaNy ImpegaBade, ma
caj UMajy MpUiMKe U Ja NPOUYUTajKy Taj YilaHak, alu u
3a OHE KOju OMiM Ha ATIPUIICKUM TaHUMA.

Ha apipecn http://hemija.chem.bg.ac.yu/aprilski/ mo-
»eTe Hahu Kako CBe TOfiaTKe O OBOM CEMIHAPY U3 2008.
TOJIMHE, TaKO 1 OpOjHe ApyTe IOAATKE O CBYUM ITPETXOHIM
ceMIMHapUMa, Off 1990. rofyHe o faHac. Ha cajry je mory-
he BupieTH IOATKE O CBMM TIpEHaBabMMa Y HOCTIENEHE ABE
TelieHje, 0 y4eCHNIMMA, a Y pyopuuu Tarnepuja Hahu hete
¢ororpaduje ca ckynosa, 6ap 3a IOC/IEEbE TPY TOMVHE.

L

ITorcehaMm Bac fa je 1964. TOfMHE OPraHU30BaHO U
OfIp>KaHO IIPBO TaKMIUere 13 XeMuje yueHuka y Cpouju.
Op Tajja 1ma cBe /10 JaHAC CTA/THO Ce OPraHU3Yjy TONMIIHA
TaKMIYeHa, Koja ce 3aBpIlIaBajy ca 3aBPIIETKOM ILINKO-
cke rofiuHe. Tako je 11 oBe 2007/2008 TofiiHe YIIPaBo 3aBp-
IIEHO 44. PerryOnuyko TakMuderme 13 XeMuje yYeHNnKa
OCHOBHMX ¥ CpeJilblX IIKO/Ia, Y opranusanuju Cprckor
XeMMjCKOT JIpyIUTBa ¥ MMHMCTapcTBa MpocBeTe U CopTa
Perry6ruxe Cpbigje.

PEITYBJIMYKO TakMuyere 13 XeMuje 3a y4eHUKe
osnovnih 1IKoma OfpPXKaHoO je 24. 1 25. Maja 2008. TOTMHE Y
Yauky. Omraan somahus 6uo je konexrus OIII "Tanacko
Pajuth", Ha weny ca gupexropkom mkone Hesenom Casrh
u Craharnom Tyrynosuh, mpodecopkom xemigje.

Perry6miryko TakMIirderbe 13 XeMije y4eHKa CpeEbIX
MIKOMa y opranusanuju CpIcKoT XeMIjCKOT APYLITBa,
ofipkaHo je y Kparyjesly je of 23. 1o 25. Maja 2008. Beoma

ycnemmas gomahus TakMidera 6uo je [TpuponHo-maTte-
Matiukn akynret y Kparyjesiry. 3a Beoma go6py opra-
HU3aLUjy TAKMIYerba 3aC/Ty>KHU Cy, ITpe cBera ap Paro-
mup Jemnh, ynpasank Xemujckor nacturyTa [IMO® y
Kparyjesny, ap Anekcangap Teogoposuh, mponekaH 3a
HacTaBy IIM® y KparyjeBly 1 ocTay 4IaHOBYU KOTIEKTH-
Ba.

ITormynu usBenTaj o 06a OBa TAKMIYEH-A, Ca Pe3yII-
TaTuMa 1 TabeaMma, IIoIIefiajTe y oBoM Opojy Xemujckoi
uipeinega, y Becitiuma us wixone. Yecturamo cBuM 5o6muT-
HUIMMA.

* % %

Y oBoMm 6p0jy je 1 pag o Pybepy Bomukosuhy u mwero-
BOM Blhemy CTpyKType Matepuje. [lparo M je Ja 4uTaory
Xemujckoi iipeinega MMajy IPWIVIKE JIa, y TOMVHN Y KOIIjOj
Xemujcky nperiefi MMa Ha Kopuiama JIanToHa, 1 ieropy
TEOpUjy O CTPYKTYpU MaTepHje, Bufie fia je u bomkosuh
1IMAO jacHe BU3Mje O TOMe KaKO CTPYKTypa MaTepuje us-
TIena.

* % %

Y3 u3BUmBEHeE, Ca MaIIM 3aKallllbeheM 00aBellTa-
BaMO Bac ia je, KpajeM Impolie rofyuHe, CpricKo XeMMjCKO
ApYWTBO - XeMujcko fpymrtso Bojsopnne mpocnasuio
nen jyouej: 30 ropuHa paga. O TOMe MOXKeTe IPOYNTATH
y py6pum Bectn ns CXII.

* % x

1, 3a kxpaj, jemo BaxkHo o6aBemrrerse! CpIICKO Xe-
MMjCKO PYIITBO 00jaBjbyje jaBHY IIO3MB 3a JOCTaB/babe
npeyiora 3a fopeny npusHamwa CX]I. TIpemnore 3a ns6op
HOYacHMX U 3acmy>kHnx wiaHosa CX]] morpe6Ho je ymry-
Tty Komycnju 3a japHa npusHaa CX]I HajkacHuje 10 30.
cenrreMOpa 2008. TOfIVHe.

[Tpenore 3a gopeny Mepasa CX]I Tpeba ynyTntn
JKupujy 3a Menaspe HajKacHmje 1O 15. OKTOOpa 2008. Tofu-
He.

JletapHe nnpOpMalyje y Be3) ca IpejyIarambeM KaH-
Auparta, MoKeTe IpounTaTy y [IpaBimHuKy o Harpagama u
jaBHUM npusHamuma Ha Web crpanunu CX]I:
www.shd.org.yu (y onerpky - [JokymeHTa).

Curypas cam fja here cBojiM IpeyIo3yMa oaKmaTu
1360p HajOO/BIX Y OBOj TORMHIL

Parko M. JankoB

Toguwiitie 49. 5poj 3 (2008) 53



YJIAHIIN

Ioceeheno 250-iti0j iogumrwunu iipeoi odjasmwusarwa bowxosuhese "Teopuje tipupogne punosopuje”

Jparocmap CTOVM/bKOBI'R, Yuusepsurer y Hosom Capy, Texnomomku ¢gakynrer, Hosu Can, Byn. ITapa

JTasapa 1, E-mail: dragos@uns.ns.ac.yu

PYBHEP bOIIKOBWh - IPETEYA CABPEMEHOT CXBATAIbA
CTPYKTYPE ATOMA

Y yoduuajenum caspemenum dpuxazuma uciiopuje
ottixpuha cilipyxiype aioma ce o Apasuny u3ociiaena
uurwenuya ga je Bowkosuhesa "Teopuja ipupogHe duno-
3o¢puje” (ipeo usgarve 1758. 1., Bew) umana ipecygan yiwu-
uaj na [lose ITon Tomcona (Joseph John Thomson) ga
fipegnoxcu mogen Clipykilype aiioma, Koju je towiom pa-
3paguo Hunc bop (Niels Bohr). Taj mogen aitioma ce ganac
00uuno Hasusa "Bopoe mogen attioma", Maga HeKu cma-
wipajy ga du duno uciipasruje naseaimiu ia "Bouikosuh-
Towmcon"-06 mogen aitioma.

VBOJI

OO614HO ce KaKe fa Cy CTapOrpuKy Myc/mony Jleykum
1 JJeMOKpUT LIPBH JOLIM Ha IIOMIICAO fia je CBe HAIlpaB/be-
HO Off aToMa, cuhyIHuX Hefe/buBuX yecTna. Mebhytum,
BIIXOBA je MIICA0 OIUIa peITVO3HO 3a0parbeHa M MUPOBAIA
Iy>Ke Off 1500 TofyHa. Y TOM HePUORY je O1Io /bRy KOjU ¢y
PasMUILIBATN O ATOMCKOj CTPYKTYPH, a/IM UIIAK YUTAB IIe-
PYOZ 110 19. BeKa 610 je caMo BeIMKa mpurpeMa Koja he
CTBOPUTH OCHOBY 3a la/be. 3aTuM ce 4ecTo Hasopy Llon
Hanrow (John Dalton) koju je Ha caMOM MOYETKY 19. BeKa
IOLIA0 Ha My 1A CBAKI XEMMJCKM e/IEMEHT JIMa CBOje Haj-
cutanje femihe. Bepyjyhu ga cy i nenuhn uenersvy, Jan-
TOH IX je, IO y30py Ha [pke, Ha3Bao atomnma (atomos = He-
IE/bUB).

Vmak, HelITo KacHMje ce MCIOCTaBWIo Aa 61 it [las-
TOHOBM aTOMM MIIaK MOPanu OUTH [Ie/bUBH, Tj. A ATOM
UMa CTPYKTYPY, [ia je CacTaB/beH Off CUTHVYX YeCTHIIa,
aTOMCKOT je3rpa 1 efleKTpoHa. Ta MiCTIHA ce OTKpMBaIa TO-
KOM 19. I 20. BeKa I OOMYHO e HaBOJie MHOTH II03HATH Ha-

YUHULIV KOjH CY HOIMPUHENN CasHaBarby CTPYKTYpe aTo-
ma: @apapej (Faraday), Makcsen (Maxwell), B. Tomcon
(William Thomson - nosantuju xao Jlopg Kensun), I1.
Tomcon, Papepdopn (Rudherford) u Bop. TToce6Ho ce nc-
TUYY KOIPUHOCH IIOCTIE be TPOjulle, Ia 61 peMa OBOj
yoOi4ajeHoj caBpeMeHOj TP MCTOPUjCKI Iy T oTKpuha
CTPYKType aToMa M3I/IeNa0 Kao Ha IIeMH 1.

Mebytum, Hyje 6110 cacBiM TaKo. [leo mpirde je u3o-
crap/beH. HeocmopHo je ma cy HaBemeHN HayIHIIIN U3Y3€T-
HO JIOTIPMHETN TyMadery CTPyKType atoMa. MehyTim, cBu
OHI cBOja focTurHyha Temerbe Ha cxBaramyma Pyhepa
Bomkosuha (1711.-1787. .). @apagej je 1844. I. U3jaBUO fa
"o menyn borukoBuheBy aToMy NMajy BETUKY IPETHOCT Y
ofiHOCY Ha yobudajete npefictase o wuma’ ([annh, 1987).
CiruHo cxBarame je u3pekao 1 Maxkcsern 1877. . Menpebe-
jeB je 1870. T. n3jasno Aa je bouxosrh ocHnBay MopepHOT
aTomm3Ma 1 fja ¢y oH u KonepHuk HajcmaBHUj 3amagHn
Crosenn. "Moja cafialima IpeTHOCTaBKa je IPaBo IpaBlia-
T0 GomkoBrhaHcTBO" - M3jaB/byje Jlopy KenmsuH 1907. 1.

Mapa ce panyje y 3araiHoj IMTepaTypy peNoBHO HaBO-
mno 3Havaj bouikosuha 3a otkpuhe cTpykrype aToma, of
1920. T. Ce ’eroBo nMe Hajuenthe usoctaemba (White, 1957).
3a MoXBaTy je LITO HEKM HAIIN HAYYHMIIN 110 IPABIITY Ha-
BOJIe 11 MMe OBOT BeJIMKAHA HayKe, ai HXXaIocT 6es fo-
BOJBHO IIOfJATaKa O FeTOBOM YTHIAjy Ha OTKpuhe CTpyKTy-
pe aroma. Crora y 0BOM WIAHKY KeIMO YHTAOLie /A YKpat-
KO YIIO3HaMO ca fonpyHocoM Borkopnha otkpuhy cTpyk-
Type aTOMa, a AeTa/bHM MpUKasy ce Mory Hahu y nurepa-
typu (White, 1957 1961; Haguh, 1987; Gill, 1941; Inumurpuh,
2006).

['puxu mojam aToma
(Jleykumn u [lemokpur, 6.
BeK II. H. €.)

JanToHOB nojam
aTtoma (Imoyerax 19. B.)

CaBpemeHa Teopuja aToMa
(Tomcon, Pagepdopn, bop,
20. B.)

IlTema 1. YobuyajeHn npukas MCTOPUjcKOr IyTa oTKpuha cTpyKType aToMa

54 Xemujcku @peineq



bBD

|
ll

¢ Vo

H M
AW
d iG 1 LQNUP R ov C

Cimuka 1. bomrkosuhesa xkpusa xoja
ONNCYje IPOMEHY MPUBIAYHUX
(nomwa oppuHaTta) 1 0860jHMX

IIVTOKA3M PYBEPA BOIIKOBITHA KA
OTKPURY CTPYKTYPE ATOMA

Kap je oTKpuBEHO 1a IOCTOj1 €/1EKTPOH 1 1A je OH JIe0
aToMa, TTOCTaB/bAJIO Ce MNTabe KaKo je OH MOBe3aH ca oc-
Ta/IMM JenoByuMa atoma. O6mdHo ce HaBopu Aa je L1. Tom-
COH TIPEIJIOXKIO MOJIE/T aTOMa IO KOMe Cy e/IeKTPOHM pa-
criopeheHn y Macy TO3UTHBHOT HaeTleKTPHCaba Kao TPOXK-
bune y xonaay (138. "ToMconoB Mopen'"). Mehynm, oH je
Takobe yKa3ao U Ha APYIH MOJEI II0 KOMe Ce e/IeKTPOHI
Kpehy oko nosuTyBHOT jesrpa atoma. [la 6y yTBpHNo 1 06-
jaCHMO Ha KOju HAYMH €/IEKTPOHM OIICTajy OKO je3rpa aTo-
Ma, ToMcoHy HyICy MOTIIe MHOTO fia IOMOTHY M7igje CTapux
Ipka u Janrona. OH je momoh go6muo op boukosnha, koju
je jout cpeHOM 18. BeKa CBOje CXBaTatbe CTPYKTYpe MaTe-
pHje 06jaBuo y Bullle pafioBa, a CBe UX OOjeNMHIO Y KIbM3N
"Teopuja mpupopte ¢punozoduje CBemeHa Ha jeTaH jeRMHN
3aKOH c1a Koje moctoje y mpuporn” (Boskovié, 1758). A,
cajja Jja oI/IefaMo 1Ta je To bomkosuh Hamicao u 1mTa je
off Tora TOMCOH HCKOPHCTHO....

BomkosnheBa cxBaTarma ce [IE7IOM OC/Iatbajy Ha CXBa-
Tama Jlajornua u HbyTHa, a femom opctymnajy of myx. Of
JlajoHNIa TpUXBaTa MPETIIOCTABKY Jia Cy OCHOBHM eJle-
MeHT! MaTepyje cuhyIHy Kao Tauke (MOHajie), Koje HeMa-
jy BeMU4MHY 1 Koje ¢y HenerbyBe. Mehytnm, bomkosuh He
npuxsara JIajoHNIIOBY NPeTIOCTaBKY Ja ce TauKe TOMpy-
jy. Cmarpa pja cy Tauke Mel)ycoOHO ya/beHe HEeKIM pa3Ma-
KOM, KOju ce MOoke OecKOHa4HO roBehaBary 1 cMarbu-
BaTy, /I He MOXKe NOTITYHO HecTaTu. Op IbyTHa mpuxsa-
Ta IOCTOjarbe y3ajaMHuX cia nameby oBux Tasaxa. Meby-
THM, KOK IbyTH cMaTpa fa py BeoMa MaluM Yia/beHO-
cTMMa Brajia mpuBaavHa cuwia namehy dectnia, bomko-
Buh cMarpa fja Taj IIOCTOjU BeMKa Of00jHa CiIa, Koja je
yronuko Beha yKomuko je pactojame Marbe. CIMHO cXBa-
TamyMa EMIienoxia a mocroje cite /by6aBu ¥ Crie MpiK-
e, bomkosnh cMarpa ma cune Mory 6uTH aTpakTHBHe
(mpuBnayne) mnu penynsuBHe (oi00jHE) KOje ce CMEwYjy
3aBICHO Off pacTojarba 13Meby Tagaka (Cmmka 1).

Bomkosuh mpuxsara IbyTHOBO cXBaTame fia ce cra-
jameM Tadaka Jo0Hjajy CTIoXKeHHje YecTHIle IPBOT pefa,
CITajarbeM OBJX H0OMjajy ce YecTuIie IPYTOT, ITa 3aTHM Tpe-
her pema uTa., Te TaKO FA/BUM CIIajarbeM HACTAjy aTOMI,
KOjM HICY efleMeHTapHe decTurie Beh ce cacToje of meosa.
(Taxxma!!! BomkoBuh ykasyje ja aToMu MMajy ie7ioBe U TO

(ropwa oppgmuHaTa) cmaa ca
IpOMeHOM pacTojama (amcumuca)
nameby aBe Tauke mim 6110 Koje fBe
vyectuie Matepuje (borkosuh, 1758)
nora Beka mpe Jlanronal) 3a Morekyne cMaTpa fa Cy jor
KpYIIHYje YecTHIle cacTaB/beHe off atoMa. ([Taxsal!! bom-
KoBMh yKa3yje ia TOCTOje MOJIEKY/IM CaCTaB/beH! Off aTOMa
U TO BMILIE Off 1T071a Beka Ipe ABoraapa 1 Kanusapa, koju-
Ma ce 0614HO npummcyje otkpuhe monekyna! llTapumre,
Bomikopuh je mpBu Kojit jowI 1758. T. ykasyje Ha MOTyhHOCT
HOCTOjarba MAKPOMOJIEKY/Ia Kao Hy3osa atoMa (Stoiljkovid,
1983, 2006, 2007), OINCYje BIXOBY CIIMPAIHY CTPYKTYpPY U
cBojcTBal A fraHac ce 06MYHO HABOAM J1a je MAaKpOMOJIe-
KYJ/ICKY XUITIOTe3y IIpBHM Ipemioxuo Ll taynuHrep Tek 1920.
roguHe!?)

ITo Bomkopuhy cy enemeHTapHe Tauke, YeCTHIe Ip-
BOT, IIOTOM JIPYTOT pefa... aTOMI, MOTIeKyny, untaB CyH4ueB
CHCTEM CaMO TIOjeIHM CTYIIEbEBIU Y XUjE€PAPXIji MaTepuje.
Yka3yje ga 61 "cBU CBETOBU MarmbyX AMMeEH3Mja, Y3eTH 3a-
jemHo, OMIM Kao jefHa jemyHa TauKa Y OfHOCY Ha OHaj Be-
hn" cBet. (Cwre koje Brafajy namehy decTuiia HIDKHX pe-
mosa Behe cy Hero cwie uaMeby decTnIra BUIIHNX pefoBa.
Ykasyje fja ce JecTHIIe HIDKIX PeioBa Te&Ke MOTY PacTaBH-
TH HeTO YecTyIle BUIINX pefosa.) CMarpa [ja 3a CBaKy Iap
YecTHIa Ha 6110 KOM CTYIIEY Xujepapxije MaTepiije BaXU
KpUBa IpMKa3aHa Ha oy 1. MebyTim, 6poj mykosa, mii-
XOBa Be/IMYMHA ¥ 0O/IUK, MOTy 61Ty pasimantu. [Ipukasy-
je KpMBY ca caMo jefHUM IIPUBIAYHUM U OO0JHUM JTYKOM,
ca JiBa IIpUBJIaYHa U Ba OJOOjHA JIYKa, Kao U ca Behum
6pojeM TyKoBa.

Cimuka 2. Opb6urarne xoje je bomxosnh npukasao y
cBojoj Teopuju

Toguwiie 49. 5poj 3 (2008) 55



Cmuka 3. ToMmcoHOBa Teopyja KPY>KHUX
CTasa: HAa AlICLMCHU je pacTojame
e/IeKTPOHa O] je3rpa, a Ha OpJMHATHI Cy
cune: of6ojHa (rope) u mpuBnavYHa

A
\

bormkoBuh Hapo4nTO MCTHYE [a TOCTOje PacTojamba
IpY KojuMa Cy 0fi00jHa 1 IpUB/IaYHA CIUIA U3jeHaueHe
(tauke E, G, I, L, N, P 1 R na crmugn 1). Mebytum, y Heknum
cy4ajesuma (tauke E, I, N u R) npu mosehasmy pactojama
pacTe IpMB/IavHa, a IPY CMalbMBarby PacTojarba pacTe ofi-
60jHa cita. Y TOM CTy4ajy ce YecTHIie Hajlase Y IIOCTOjaHoj
paBHOTeXIL. Te MONOXKaje je Ha3Bao rpaHIIIaMa KoxesIje.
A ako pacTojame ofiropapa Taukama G, L u P, Tapa cy ve-
CTHIIe Y HE[IOCTOjaHOj PaBHOTEXM, jep HajMarbe nopehatse
WIN CMabVBarbe pacTojar-a JOBOIM JIO PacTaB/batba MIN
npubmokaBamwa yectuna. OBe nonoxaje je bomkosnh
Ha3Bao IPaHMI[aMa HEKOXe3Hje.

Bomkosnh ykasyje ga ako ce Heke aBe yectnie A u B
HajTase y Oi3uHy eHTpa D, Tana Heka Tpeha yecTnia Mo-
e fa ce Kpehe Ha OficTOjarbyMa KOji OATOBapajy rpaHuLa-
Ma KOxesljje, a Te IOJIOXKaje IIPUKa3yje y BURY elmIcH (cmu-
Ka2).

Bomikosuh ykasyje ia je y MexaHMIM IOKa3aHO fa 110~
BpIUIHA KPUBYX, YMje aIICIyice M3PKABA)Jy YAUBEHOCTI, &
OpAMHATe CHTe, IPeACTaB/ba MOPaCcT WK Maj KBafpaTa
6psune. (ITosHaro je na je F=-dE/dr, tne je F cua, r je pa-
CTOjarbe, a KMHETHYKA eHeprija YecTiile Mace m Koje ce
kpehe 6p3uHOM v je E=mv?/2. Opatie ciienm fa moBpiunxa
JTKOBa Ha CTIMI{M 1 TIPefCTaB/ba eHepryyjy.). CTora cy moje-
JVHe NOBpIINHe oMebeHe of00jHIM U IPUBIAYHIM JIYKO-
BIMa Mepa yMamema Wiy yBehama KBajipata Op3uHa de-
CTHIA KOje ce pubmpKaBajy. Hakon mpubmpkasarma, iBe
vecturie he ce 3aycTaBUTH Ha HEKOM PaCcTOjarby Yija Ben-
YJ[HA 3aBUCH Off, IVXOBYX IOYeTHUX OpP3MHA U Of IIOBP-
IIHa OMeheHNM NPUBIAYHUM U OFOOjHIM TyKOBYMA.
BorkoBrh objaiimaba fja ako Cy MOBPLINHE OTOOJHIUX TTy-
KOBA Matbe Off, IIOBPLINHE TPUBIAYHNX, YecTulle he mohn

Emnenoxnose cuie IbyTHoBe cnite n
JbY0aBH 1 MpPXKIbe gecrune (17. BeK) Caspemena
(5. B.1HE) Teopuja

\ Bomxkosuhesa

. aroma

Jleykun u Teopmja — | (Tomcon,
Hemokpur / (18. Bex) Panepdopn
(6. Bek nHe): Jajonunose Bop, 20. B.) ’
Marepuja = nyHo Tauyke (MOHAajeE)
+ npas3Ho (17. Bek)

(mome). Y xoopAMHATHOM IIOYETKY Ce
HajasM je3rpo aToMa, a KPyrosu
IIpeficTaB/bajy CTabMIHe U HecTabuIHe
MOJ0Xaje eleKTPOHAa, OLHOCHO
rpaHuIle KOXe3lje K HeKoXe3uje Ha
Bourkosnhesoj xpusoj (cnuka 1) (Gill,
1941; lamnh, 1987)

o IIpBe rpanmiie Koxesuje (Tauka E Ha crmiy 1) HexoM 6p-
3MHOM KOja je cpasMepHa NOBPIUVHY IPBOT IPUBIAYHOT
nyka (EFG) n xpehyhn ce o xpyry nonmynpeunnka AE He-
TpeKuaHo he ocuyuIoBaTy OKO Te rpaHme.

Tpaxxehn Teopujcky moanory 3a cBojy upejy fa ce
e/TeKTpoHM Kpehy caMo II0 HeKMM CTa3aMa OKO je3rpa aTo-
Ma . ToMcoH je 3a/by4no fja 3a Ty CBPXY MOXKe Jia OCITy-
xu camo borukosinhesa Teopuja (C/nke 111 2) Te je y CBOM
meny "The Corpuscular Theory of Matter" (JIoHmoH, 1907.
r.), Harncao: "TIpeTnocTaBuMO Jja HaeleKTPHUCAHM jOH IT0-
cmarpamo Kao bokosuheB atoM Koju fienyje Ha jeHy de-
CTHUILY CPEMIIEbOM CIHIOM, KOja Ce Merba Off 0fi00jHe 10
HpyB/IaYyHe U Of IIPUBJIaYHe 10 0fi00jHe HEKOMNKO ITyTa...
Taksa je cua, Ha IpyUMep, IpUKasaHa rpad UKy Ha CTUI
T/ie aTiCLViCe TIPECTaB/bajy YAA/bEHOCTH Off aTOMa, & OPRH-
HaTe CIle KOje Jie/yjy Off aToMa Ha decTuiy..." (c1uKa 3)
(Gill, 1941; Dadi¢, 1987). Taj Mmomen aToMa je eKCIiepuMeH-
Ta/IHO noTBpANo Panepdopp 1911. T., a morom je Hiwic bop
U3padyHao Moryhe cTase efleKTpOHa.

3AK/bYYAK

Vmajyhm y Buny fa je bomkosuhepa Teopuja Hemo-
CpefHO YTULIaIa Ha CTBaparbe OBOT TOMCOHOBOT MOJieTIa,
I'mn yxasyje pa je borkosuh gao “cymrnHcky eeMeHT
MOJIEpPHOM CXBaTalby aToMa' M CTOTa OBaj MOJie/l HaslBa
"Bomkoih-ToMCOHOB" MOfIen aTOMa 1 yKasyje fia Kajia ce
6yne micana UCTOpHUja aTOMCKe Teopuje, He 61 OuIo
HCIIPaBHO Jia ce 3aHeMapu fonpusoc Pyhepa Borkosnha
(Gill, 1941). Crora 61 6w10 MCIpaBHYje ja Ce UCTOPUjCKI
myT oTKprha CTPYKTYpe aToMa IIPHKKe Kao Ha IeMH 2.

IlTema 2. CrBapuu uctopujcku myT otkpuha caBpeMeHe CTPYKType aToMa
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Jla 6u poBepwm ucnpaBHOCT bomkonhepnx cxsa-
Tarba I BUXOBY MPICYTHOCT Y CaBpeMeHOj HayLIM ITperie-
JIM CMO Ha KOjU Ce HAa4MH JJaHAC TyMa4dll y3ajaMHO JI€j-
CTBO YecTHUI]a MaTepuje - Of eleMeHTapHUX YeCTHIIA I
HYK/IEOHA, IO aTOMa, MOJIEKY/Ia, MAKpPOMOJIEKY/a 1 KOMO-
upHNX dectuna. Vigyhn tum myrem, Ha meceTak HuBOa y
XMjepapxuji MaTepyje, CTaTHO CMO HaWIa3WwIN Ha HOTBPRY
BokosnheBe KpuBe 1 Tparose mberopux cxsarama (Cro-
wbkoBuh, 1989, 2005), Majia ce Ha Ibera FoTOBO HUKO He
MO3MBaA.

JINTEPATYPA

1. White L. L. (1957): "Boscovich and Particle Theory",
Nature, 179, 284

2. White L. L. (1961): "Roger Joseph Boscovich", George
Allen and Unwin Ltd., London

3. Dadi¢ Z. (1987): "Ruder Boskovi¢", Skolska knjiga, Za-
greb

4. Gill H. V. (1941): "Roger Boscovich, S. J. - Forerunner
of Modern Physical Theories”, M. H. Gill and Son,
Ltd., Dublin

5. Tumutpuh P. (2006): "Pybep Bomxosuh", Xennoc,
IIntc6ypr-beorpan

6. Boskovi¢ R. (1758): "Philosophiae naturalis theoria re-
dacta ad unicam legem virium in natura existentium",
Be¢, 1758. (prvo izdanje), Venecija, 1763. (drugo izdan-
je); "Teorija prirodne filozofije svedena na jedan jedini
zakon sila koje postoje u prirodi", Liber, Zagreb, 1974.

A\

N\ g

7. Stoiljkovi¢ D. (1983): "Od elementarnih ¢ectna do
makromolekula - tragovima Rudera Boskovica", Poli-
meri, 4,289

8. Stoiljkovi¢ D. (1989): "Atrakcija i repulzija - shvatanja
Bogkovi¢a, Hegela i Engelsa", Filozofska istraZivanja,
32-33,1567

9. Crowskosuh [I. (2005), "AkryenHoct Bomkosuhese
»Teopuje mpupopHe ¢urosoduje cBefeHe Ha jefaH
jemVHM 3aKOH CWIa Koje I0CTOje Yy mpupomu«’,
Bacwuona, 53, 77

10. Stoiljkovi¢ D. (2006): "Makromolekulska hipoteza Ru-
dera Boskovic¢a", Svet polimera, 9,225(2006);

1. Stoiljkovi¢ D. (2007): "Importance of Boscovich's theo-
ry of natural philosophy for polymer science", Poli-
mery, 52 (11-12) 804-810

Abstract

ROGER BOSCOVICS - FORERUNNER OF MODERN
ATOMIC THEORY

Dragoslav Stoiljkovi¢
University of Novi Sad, Faculty of Technology

In the current presentation of history of atomic struc-
ture discovery, the fact that Boscovich's "Theory of natural
philosophy" had a crucial influence on Joseph John Thom-
son to suggest a model of atomic structure, which was furt-
her developed by Niels Bohr, has been neglected. That
model is named as "Bohr's model of atom", although there
are opinions that "Boscovich-Thomson model" is more ap-
propriate.

Mupjana PAITEBU'R, MucTuTyT ApymrBeHnx Hayka (mrasevic@eunet.rs)

OBPA30OBHY CUCTEM: IIOJPIIKA PEXABVINTAITUJU
PABAIbA Y CPBUJU

Lemoipagpu cy fiosearu He camo ga tipegcitiasrvajy gde-
HoMmeH HegosowHoT paharea geue seh u ga wipaiajy 3a Ho-
8uUM mepama UpoHamianuilieiline ionuiiiuke Koje Su moine
JoupuHeitiu welosom yonanasarvy. Y wiom KOHIHeKCiTiy je y
080M pagy Hpeo pasmaimipan HU3ax gepitiunuiiieds ciia-
HosHuwitiea Cpduje yrmwyuyjyhu rweiose iieHgeHyuje, y3po-
Ke u ganexocedxcre tiocieguye. Y gpyiom geny vipunoia je
YKA3aHO HA gee mepe ToRynayuoHe Honuitiuke Koje ce Moty
CHpOBOGUITY KPO3 00pPA306HYU CUCTHEM Y UUTbY Pexadurnu-
wayuje pahara. To cy: cmarverve ioguna uHgusugyante
CIAPOCTHY HA 3A8PULETHKY UIKONI08AIbA U TOLYNIAUUOHA
egyxauuja.

OEHOMEH HEJJOBOJbHOT PAHAIbA

Pabare fierte fanexo mcrop motTpeda mpocTor 06HaB-
Jbarba CTAHOBHMILTBA 0OenexaBa U ieMorpadckyt paspoj 1
nemorpadCcKu TpeHyTaK y pa3sojy Cpbuje. U nenrpanna

1

Cpbuja u Bojomuna cy ce ca peHOMEHOM HEOBOJBHOT pa-
harsa cyounse jour cpeguHOM mpouutor Beka. Beh y 1971.
TOIMHY CTOIIA YKYIIHOT (pepTimnTeTa O1Ia je 3a 0KO 15%
HIDKA Off TOTpeba MPOCTe 3aMeHe TeHepallija Y LeHTpajl-
Hoj Cpb6uju, ofHOCHO 3a T0TOBO 20% y BojBopmHm. ¥ Tom
UHTepBaly BPEGHOCTH CTOIIA Ce YITTABHOM CTalOIIN3yjy Y
cnenehe e melieHje Ha 06a Moxpyyja.

Huckonaramnrena nogpydja Cpbuje y feBefieceTim
ropguHama XX BeKka Kapakrepuiie jacaH nap pabama. Y
nenTpanHoj Cpbuju croma yKymnHor ¢eprivmrera’ n3mehy
1991. 11 1999. OIIaJIa je ca 1,73 Ha 1,40, a Y BojBopuHm ca 1,72
Ha 1,43 fleTeTa 0 eHN. Y 2000. U 2001. TOAMHU HUBO pa-
bama y nenrpantoj Cpbuju 1 Bojsoguun Genexn naranu
PacT, a y Iepyofy 2001-2004. je CTabWwIn3oBaH. Y 2005. To-
IVHY Ha 00a TIofpyYja ce PerucTpyje jacaH maj| HUBOA pa-
barba Koju je IeMMMITYHO YC/IOB/bEH IIPOMEHOM METONOIO-
Tije.

Cromna yKynHor ¢eprunmrera u3paxxaBa 6poj >KMBopoheHe fere Koju 6u pojyIa CBaka KeHa y TOKY IPOKPEaTHBHOL IIePUOJA, YKOIMKO 61

pabame 10 cTapoCTM >KeHa OCTaNO HEIPOMEHEHO Kao y FOfMHMU IOCMATparba, a CBe JKeHe JOKMBele KPaj MPOKPeaTHBHOr Iepuopa. 3a
IPOCTO O6HAB/bAIbE CTAHOBHMIITBA IIOTPEOHO je [la BpefHOCT OBOT MIPEIM3HOT MHIMKATOPA HIBOA pahama usHOCH 2,1.
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ITpema nocmenmsuM noparma (OfHOCE ce Ha 2006.
ropyHy) HyBo pabarba je yak 30% MCIIOf, oTpeda poCTOr
oOHaB/barba CTAHOBHMILTBA, Kafja ce Cpbuja mocMarpa Kao
nemHa (BaH Hoppydja Kocosa 1 Mertoxijje), mro 3Haun ga
he cnepeha reneparyyja xeHa 6uti 3a ToTOBO jenHy Tpehu-
Hy Marba [0 6pojy y OfHOCY Ha cafauiy. [IpyrnM pednma,
ca BpepHo1uhy cTome yKymHor QepTivinTeTa Of 1,4 HUBO
pabarsa y Cpouju je MCIIOf eBPOIICKOT IPOCeKa KOjit H3HO-
CH 1,5 [IeTeTa 10 >KEHL.

CTpyKTypHe IIpenpeke, Kao LITO Cy He3alOCTIeHOCT,
HepellleHO CTaMOEHO INTakbe, MPOO/IeMII YyBarba Jielie, He-
3a10BO/baBajyhu eKOHOMCKY CTaHJApH M ApyTe IOjaBe U3
OBOT KpYyTa CY, ITaK, O1le BaykKaH (paKTOp HETOBOJ/BHOT pa-
bara ferie y cBUM y cOlMjayicTHYKUM 3eM/baMa, YK/bYdy-
jyhu n Cp6ujy. 3Hauaj HabpOjaHIX CTPYKTYPHMX IIperIpe-
Ka je ¥ JJaHaC MOCce6HO M3PaXKEH y OBUM 3eM/baMa Koje Cy
yIIIe y ITpoLiec TPaH3MIIMje COLI0-eKOHOMCKOT CHCTeMa, a
IbVIMa Cy IIPUIOAATH U HOBY €lIeMeHTHU Moryhe MHMBUY-
aTHe MacyBNU3allje Kao IITO CY, Ha IpuMep, oceharbe He-
CUTYPHOCTH, CO].U/[ja}'IHI/I MayTaianiTaiMOHM CMHAPOM Ha
U3MerbeHe BPETHOCTH M HOPMe M IPYIUTBEHA aHOMIfja.

Ho, u kapia cTpykTypHe nperpexe He 61 Ow1e uspa-
JKeHe, OTBOPEHO je muTarbe —fa i Ou HuBo pabama fere
3a0BO/baBa0 MOTpebe ApyIuTBa y 0BOj cepn? Y ocHOBK
CaBPEMEHOT PEIPORYKTHBHOT [OHAlIlaba Ha/lase Ce HeKI
o1 6GuTHMX paKTOpa KOjU Cy Jleo Hallle VBIIU3aIje, Ou-
JIO [ia TIpefiCTaB/bajy HheHa MO3UTHBHA JocTurHyha min
meHe n3pasute cnadboctu. Tako cy, uamehy ocranor, Ha jen-
HOj CTpaHM eMaHIMITALNja M MHAMBUAYAII3aM, HyKIea-
PHa IIOPOAMIA U U3MeEbeH IIOTI0Kaj SKeHe I Aelie ¥ 1HO0j,
MHCHUCTHPAtbe Ha KBUIUTETY COTICTBEHOT XIBOTA U KBAIH-
TeTY >KIBOTA fieTeTa, MbepaaH 3aKOH 0 abOpTYCy 1 JjO-
CTYIHOCT epMKacHe KOHTpallelLyije, a Ha IPYroj MaTepu-
JUTMCTIYKA CBECT Ca IIOTPOLIAYKIM MEHTATITETOM M JINY-
HM >KMBOT, pa3yheH1ju Hero nkajia panuje. Y HOBOM CH-
CTeMy BPeIHOCTH POIUTE/BCTBO je 3aIpXKajIo BICOKO Me-
cto. Viamenuna ce, mehytum, mwerosa cymruHa. Heersu-
CTEHIIIja/IHA OCHOBA BPEIHOCTH fleTeTa II0CTaje Ofpe/iHI-
I1a PeIPOAYKTHUBHOT [TOHAILIAA, jep Ce OCTBapyje ca jen-
HIM WIN IBOje JIENE.

VcroBpemeHo, y ycloBuMa Kajia je pabame fele,
ocno6olheHo MOpaTHOT M er3UCTeHIMjaTHOT IPUTHUCKA,
HOCTAJIO CTBAp HaM3IJIef, CTIOOOIHOT 1300pa I0jelyHIIa,
JlaHAILbE NPYIITBO HIj€ ITyTeM CBOjIX MHCTUTYIM]ja TIOKY -
IIIJIO /2 HE[IOCPEIHO yTide Ha opMUparbe BUCHHE COLU-
jaTHMX HOpMU O OpOjy fielie, HUTH je CBOjUM MeXaHU3MIMa
oMoryhmwio 1a paBHOIIpaBHA >KMBOTHa omipja 6yfe paha-
Hbe YOIIIIITe, a IOTOTOBO paharbe Tpoje, YT 4eTBOPO Jelle.

Huso pabama fielie ncrop morpeba mpocTe 3aMeHe re-
Hepaliyja Koju Tpaje BUlIlle elleHja je OCHOBHM IIOKpeTad
Heromy/nanyje 1 [yOOKIX IIPOMeHa Y CTAPOCHOj CTPYKTY-
pu craHopHumTBa Cpbuje. Hamme, CTaHOBHUINTBO LieH-
tpaimHe Cpbuje n BojBopuHe ce off 1992. OFHOCHO 1989. T0-
[VHe BuIlle He 0OHaB/ba IIPUPOJHUM ITyTeM, a Y 2006. TO-
AMHM CTOIA NPMPOJHOT NpUpallTaja MSHOCH —4,0 OJHO-
CHO —5,0 IPOMIWIA. ATICOTY THO IIOCMAaTPaHo, OpOj yMpIIUX
y nentpamoj Cpbuju je y 2006. romyHu 3a 21.875, a y Boj-
BOZJMHI 3a 10.012 nifa Behyt o 6poja sxuBopobeHe felte.
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ITpoMeHe y cTapocHOj cTpyKTypH Kpehy ce y mmpasiry
CTaJIHOT CMablBalba yyieNa MK, Y3 MCTOBPEMEHO II0-
BehaBame yena crapux /mua. [Ipema mopgamyma nommca
u3 2002. ropute y Llentpantoj Cpbuju 1 Bojsomutin 6poj
CTaHOBHMKA MTahyX Off 15 rofyHa 11 6POj CTAHOBHUKA CTa-
PHX 65 WV BUILLIE TOfMHA TOTOBO je u3jefHadeH (854.556
mpeMa 925.320 y teHTpaanoj Cpouju, OFHOCHO 322.205
npema 315.185 y Bojsoausn). PenatusHo mocMarpaso, cBa-
KU IIECTH CTAHOBHMK IieHTpante Cpbuje u Bojsopune je
Miabu off 15 ropuHa (yenu oBe CTapocHe Ipyle y yKyI-
HOM CTaHOBHUIITBY M3HOCE 15,7 11 15,9). Takobe, cBaxu 11e-
CTU CTaHOBHUK (171 y uentpaaHoj Cpbuju u 15,6 y Bojo-
[VHY) MIMa BUIIIe 65 WIM BUILe TOMHA ITO cBpcTasa Cp-
6ujy Meby HajcTapuje 3eM/be Ha CBETY.

Pesynraryu aHaIMTHYKNUX IIpOjeKLMja YKa3yjy Aa he
6poj craHoBHuKa Cpbuje (Ban noxpyyja Kocosa u Mero-
Xmuje) 2052. OUTH Maby Hero 2002. rofuHe. Takobe, 6poj
ocoba cTapyx 65 nn Bylle ropuHa he ce mopehatu 3a Tpe-
huny y 2052. rogyay, a yAeo y yKyIHOM CTaHOBHMIITBY he
Ce, y 3aBJMCHOCTH Off, BapMjaHTe IpojeKIyja, KpeTaTu Of
22,0% 110 275 % [1]. VicToBpemeHo, 6poj nmiia Mnabux of 15
ropyHa he 61Ty Marbyt HEro OHMX CTAPUX 65 I BHIIE TORN-
Ha (rpa¢duxos 1). [Ipema HMCKOj BapyjaHTH IIpojeKIHja,
6poj nuua mmabux op 15. roauua he ce cmamuTu 3a 0Ko
45% 2052. TO[HHE, @ HUXOB Y/I€0 Y YKYIHOM CTaHOBHII-
TBY M3Hocuhe 11,6%.
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IpadukoH 1. Kperame 6poja Mragux u cTapux, 1950-
2002. V1 IIPOjULIMpaHe IIPOMeHe [0 2052. (II0 BapyjaHTaMa
mpojexiuja)

ITOIIYTAIIMIOHA ITIOJIMTUKA

YoBeyaHCTBO MOpa Jla TPAXKM OATOBOP Ha IpobmeM
HeI0BO/BHOT pahara 1Majyhu y Bumy moc/ienuiie Koje OHO
JIOHOCH Ha I7106a/THOM HIBOY. OITOBOPY PENMIHCKOT MITi
IIPAaBHOT IIPUTHCKA He OfITOBapPajy HIf HMBOY Pa3BOja, HUTK
Cy IOBO/BHO €(pUKACHM, a HOBA €THKA, Y YCIOBMMA MHOTVX
MHTENEKTya/IHNX CUCTEMA, Huje yHuBep3anHor tuna. He
MOXKe ce HI oueKnBary ja he xomo casiuenc xao pamyo-



HayHo 6uhe ponahu oproBop y 6mickoj 6ynyhHocTy, jep
je moTpebHO BpeMe, Koje ce Mepu He rofyiHaMa Beh pele-
HHjaMa, Ia ce CIOHTaHO (OpMUpa IPYIHY, PallUOHATAH
OfITOBOP Ha HeToBOJbHO pabarme. OTYyAa je OMUTIYKY OfI-
TOBOP HEOIXOfaH.

ITnTame onroBopa Ha po6eM HefOBOJBHOT pabarba
je, MehyTuM, M3y3eTHO CIIO>KEHO YCTIell HeMOCTaTKa Ca3Ha-
1A Y OTIEY HOCTH3amba HIBoA pabharba moTpebHor 3a 06-
HaB/bakbe FeHepanja. VIckycTBa pasBHjeHIX 3eMaba YKa-
3yjy ia, 6e3 0063upa Ha 3HaYajHE PA3/INKe Y EKOHOMCKIM,
APYLITBEHO-TIO/IUTIYKIIM 1 BPETHOCHUM CHCTEMIMA, Ko
U MHCTUTYLIMOHAIHOj OCHOBH IOIY/IAIIMOHE IOIUTHKE,
HOCTOjU 3HaYajaH CTeIleH YHU(POPMHOCTH Y MOIIENY Ii1-
JbeBa, IIpaBalia Mepa, Kao I Je)MHUTIBHOT U3pa3a IIpuMe-
IbeHIX Mepa [2].

JaHac je y HajBehoj Mepy mpuCyTaH UHAMPEKTAH
HPHUCTYI KOjUM Ce, IIPEKO MONUTHKE TIOAPLIKe IOPOIMLIYL,
OJJHOCHO HY3a Pe/IeBaHTHIX COLIja/IHIX HOMUTHKA (COLM-
jaJIHa CUTYPHOCT, CTAaHOBaIbe, 3aM0IUbaBaIbe), eKCIIN-
IMTHO WY MMIUIMIMTHO TeXM CTBapakby YCI0Ba KOji 61
MO/ CTUMY/IATUBHO yTHIIaTH Ha pabame. OH je pesyntar
OTIIOpa JMPEKTHOM YIUITUTAY IIONUTHKe Y cepy pernpo-
IYKTHBHOT IIOHAIllalba MHAMBUYE.

[Tpouemyje ce fa je makcumanuy eekat MOMUTHKE
HOfpILKe TIOPOAMLIY IIOPACT 3aBPLIEHOT (pepTIUIUTEeTa IO
10%, LITO je y YCIOBIMA M3Y3€THO HICKOT HMBOA pabarma
HeTIOBO/BHO. Pa3Marparbe pasiora Be3aHNX 3a M30CTajambe
Behnx epekara ykasyje ja HONMUTIYKY OATOBOP MOpa Outn
UHTEH3VBaH, IeJIOBUT, MCTPOXNUBAYKH, JUPEKTaH, IyTO-
pOYaH, CTpaTeNIKOr THIIA. Y TOM CMUCITY OMTHO je, TIOpef,
KJIACUYHUX Mepa IOITy/Ial{iOHe TIO/INTKe Be3aHNX 3a yO-
NaXKaBarbe eKOHOMCKe IleHe ITofjM3amba JleTeTa 1 ycktahu-
Bambe pajia U POAUTE/bCTBA, CIIPOBOIUTH I YUTAB HU3 HO-
ceOHIX Mepa.

Jla 1 y OKBMpY HONMUTHYKOT OATOBOPA Y IMJBY pexa-
6mnmnranyje pahama fiele ¥Ma IpocTopa 3a Je/oBatbe ¥
OKBMPY 00pa3oBHOT cucTeMa? YyHM ce fia Taj IpOCTOp HO-
CTOju U [ia ce y TOM cMMCTTy Hamehy HajMambe iBe Mepe.
CMarberbe TOIMHA MHAVBHJYaTHe CTApPOCTHU Ha 3aBPLIETKY
IIIKOJIOBAkba I TIONY/IALMOHA eTyKalja.

CMAIBEILE TOOMHA MHONBUIOYATHE
CTAPOCTU HA 3ABPIIETKY IIKOJIOBAIbA

Buiie ncTpaxnBarma y pasmuanuTiM CpeyHaMa Koje
cy ce 6aBuiIe MpoyYaBambeM MHANBHULYATHUX >KUBOTHHX
HCTOpYja CyTepHuIly fia Hajuernhe IOCTOjI jacHa IlleMa Be-
3aHa 3a cief forabaja y xxuBoty nojenuuua. [To npasmny,
3aBplIeTaK IIKOJIOBamba, IPOHATAKe e ofiroBapajyher mo-
C/1a ¥ OCTBapVBakbe CTAOVIIHOT APTHEPCKOT OfJHOCA IIPeT-
xopu pabaty ferera. M ncnmTuBama Hamepa MITafuX >Ke-
Ha J MyIIKapalla Be3aHNUX 3a )XMBOTHE CTpaTeruje He 1o-
Ka3yjy OCTYyIamba Off U3HETOT, TPAAHI[OHATHOT MOJie/a
HOHAllIaba CTapUjuX reHeparyja [3]. [oguna cTapoctn y
K0joj MHAVBYIYya 3aII04NHb-e ITPOLieC pOIUTE/bCTBA, TOCMa-
TpaHO ca MaKpO acIleKTa, BeoMa je OMTHa.

Opmnarame pabarba felie 3a CBe KacHMje TOIHE >KIBO-
Ta je, ITaK, pea/THOCT Y MOTIePHOM JIpyIITBY 1 Kako Illo6oT-
Ka (Sobotka) [4] mopBmaun BaXkaH y3poK HMCKOT HIBOA
¢deprwmrera y EBporn manac. Oprarame pabara je u ca-

CTaBHM e (peHOMeHA HeMOBO/BHOT pabarba fere y Cpbu-
ju. VIHTeH3uBupare oBora mpolieca ce Oenexxu usmeby sa
HOCTIEfiEbA TIOITICA CTAHOBHMUILTBA I CMaTPa Ce OCHOBHOM
memMorpadCcKOM LIeHOM 1990-¥x ropuHa [5]. Hanme, 2002.
TOIVHE je PErMCTPOBAHO BEMNKO HEYYeCTBOBAE JKEHA Y
PEIpORYKLMjH OF 20. IO 24. TOFMHE CTAPOCTH, /TN 1 pefa-
THBHO BE/TMKO HEYYeCTBOBAbE JKEHA Y PEPORYKIIMjI CTa-
HOBHUILTBA M3MeDy 25. U 29. TOfMHE CTAPOCTH, OFHOCHO
30-34 roguHe. OnroBapajyhu yuenu >xeHa 6e3 fielie y LieH-
tpanHoj Cpbuju cy 74,9; 43,9 1 21,8, a y Bojsogunu 75,3;
41,7 1 19,7.

Hajsehu 6poj >xkena oBux cTapocHux rpyma he ce yk-
JBYIUTH Y penpoRyKiyjy. MehyTum, Moxe ce oueknBaru
7a jenaH Opoj HX U3 PAsTMINTUX pasyora (Hu3nonomKor
CMambeba ITIOHOCTY, CEKYHIAPHOT CTEPIWINTETA Hajyell-
he ycnen nprberaBama HaMepHOM IIpeKuay TpyaHohe mm
060/beBaba Off CEKCYaNIHO IIPEHOCUBUX MH(eKI1ja, Behe
NICHXOJIOLIKe IleHe Opaka 1 pabarba felie y cTapujiM rofu-
HaMa >XMBOTA, HeCTYTIama y Opak ycreq 60/mectu 1 gpyro)
Hehe Mohu fia ocTBapy cTaBoBe 0 >Ke/beHOM OpOjy Jielte.
JupexTHa memorpadcka IIOC/TeNIA je M MHTepreHepa-
IIMjCKa MPETYIapHOCT Y CTAPOCHO] CTPYKTYPH IIOMy/aluje.

Teopujcku nocMarpao, pabarbe fieTeta y paHHjuM ro-
AMHaMa >KMBOTA MOryhe je OCTBapUTH ITyTeM PEKOMIIOHO-
Barba KapJKa XMBOTHOT JIaHIa Kao LITO je paharbe freTera
TOKOM IIIKOJIOBaba, 1 ckpahmBameM XIUBOTHUX (asa
KOje TIpeTXOfie ION3alby IIOTOMCTBA, Ha IIpHUMep CMatbe-
1beM FOiMHa HAMBUYaTHe CTApOCTH IIPU M3TAacKy U3
00pa3oBHOT CHCTeMa. JelHOCTaBHja 1 OpKe OCTBapHBa je
mpyra onuuja. To mokasyje uckycTBo 3eMaba CeBepHe
Espore, ipe cBera Hopgelike, y kojima ce yBoberwe Hu3a
GeHepuiiyja 3a onaKinaBame 1 yckrahuBarbe cTyyparma 1
POIMTE/BCTBA HYlje IOKa3aIo AeMorpadckit epykacHo [2].

CMambetbe TofjyiHa MHANBU/YATHE CTAPOCTH Ha 3aBp-
IIeTKY IIKO/IOBakba IIPETIOCTaB/ba He CaMO YCBajarbe Hi3a
akumja (jenHa off BUX je bomomwcka fextapariija 13 1999.
TOAMHE) fla Ce CKpaTH y>KMHA cTyfupamba. OcTBapuBarmbe
OBe OMIMje 3aXTeBa U Ay O/bY, KOPEHUTH]Y IIPOMEHY, TO jecT
HOJTa3aK y KOy Y PaHMjIM FOfyHaMa >KMBOTA, Y ILIeCTOj
WIM, YaK, TIeTOj TOMVHIA, ILITO je PeaTHOCT y HOBMje BpeMe y
BIIIIe TIOMy/Ianyja ybydyjyhu u 25% fpxasa y CAJl n He-
ka nopyyja Hemauke, Ha mpumep baBapcky [6,7]. Maga
HoAcTHIambe pabama Hije yCIOBIWIO JOHOLIEhe OBUX 3a-
KOHCKIX pellierha, ffeMorpacku epeKTit ce MOry O4eKu-
Baru. VcToBpeMeHO, He 611 Tpebano 04eKNBaTH CMatberhe
KBa/INTETa 00pPa30Barba, jep OH 3aBICH Off MHOTO (haKTopa,
OfI OHIUX OpraHN3allOHe IIPUPOJE 10 YCBOjeHUX eyKa-
THMBHUX CTpaTeryja.

Cxupbex, Konep u Ilpckasaju (Skirbekk, V., H. P.
Kohler, A. Prskaweiz) [8] cy mokasamy y3pounu edekat ro-
[MHA VHAMBU/Ya/THE CTAPOCTH HA MATYPH, OFHOCHO [IUII-
JIOMHUpalby Ha IIPOCEYHY CTAPOCT XKeHe TIpK pobersy mpBor
nmerera Ha ipumepy 11IBencke. Hamme, onm cy y cBoM pagy
HOLIIH Off YntbeHnne fja ce gena y llIsenckoj ynucyjy y
HIKO/TY y KQ/IEHJAPCKOj TOAVHM y KOjOj ITyHE CEaM TOfMHA.
OTyzaa mocToju pasnmKa off 11 Meceryt IpU HaIyIITamby
o6pasoBHOT cucTeMa u3Meby mele koja cy pobena y ne-
11eMOpY jenHe U jaHyapy HapeqiHe rofjuHe. AHa/m3upajyhmn
HOfaTKe O PeNpOYKTUBHOj UCTOPUjH 863.304 XKeHe, OKa-
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3aJIM CY Jia )KeHe Koje cy pobeHe y jaHyapy U HamyIiTajy
IIKOJTY 11 MecCeIl KaCHIUje MMajy Y IPOCEKY 25,3 TOfIHE
npu pabarsy npBor fietera, y ogHocy Ha IlIBebarke pobene
Mecell JaHa paHMje KOJI KOjUIX je PErMcTpoBaHa IIPocevHa
CTapOCT Off, 24,9 TOIHA WX 32 4,9 Mecely Hipka. llta Bu-
IIe pas/inKe Yy IPOCEYHOj CTAPOCTH, He TaKO yIaUbNBE, Ce
onpxaBajy usmeby oBe fiBe rpyme xena u npu pohemy
TPYTOT JieTeTa.

ITIOIIY/IAIIIOHA ETVKAITMJA

ITomynanmoHa efykaruja ce Hamehe kao HOBM ITpaBarl
HOIy/IAIMOHe TTOINTHKe MMajyhu y BUTY [ia IIOjefyHAaLl He-
Ma JJOBO/bHO CIIeLM(MYHUX 3Hama. Y Mawoj uin Behoj
Mep¥ He BUM Ce OHOC M3MeDy MHVBHYaTHOT TTOHAIIIA-
1ba JI MAKpO IIpOIleca, He TI03Hajy ce OCTIeNIIe He3a0Bo-
/paBajyhux momymanmuoHnx TeHAEeHIja, CIIOPOCT fEMO-
rpadcKix MpOMeHa I BIXOBO OJIOKEHO JIEjCTBO, 3aTHM,
He pa3yMejy ce oTpebe ApYyINTBA Y 0BOj cept Kao HM HO-
Tpebe 6ynyhux renepaiyja, He pasMUIIIba Ce O OYYBABY
HallMOHAJIHOT MJIEHTHUTETa, KYNType U Tpajarba.

OrTyza ¢y MCTpaKVBamba jaBHOT MIberba MOKA3a/Ia ye-
CTO IIPYCYCTBO KOHTPaVIKTOPHNX cTaBoBa. Ha mpumep,
HCTOBPEMEHO HeTaTHBHO BpeIHOBakbe IIPOoLieca CTaperha
CTaHOBHUINITBA, y3 HEyTPalaH CTaB MM YaK HO3UTHBAH
cTaB o peHOMeHY HeOBOJBHOT pabasa [2]. Vn, ncrorpa-
Bakbe 0CET/BIBOCTH Ha IIPOO/IeM J3y3€THO HVUCKOT HIBOA
depTnTeTa CTAHOBHMINTBA Y3 OfICYCTBO CBECTH O JIMY-
HOj Y031 Y H-€TOBOM yOraxkaBamby. Tako, Bennka sehima
aHKeTHMPaHMX YKeHa HeIlOCPEHO Ipe MHYKOBAaHOT abop-
Tyca oLiebyje fieMorpadcky curyauujy y Cpouju TelKoM.
Mucniurannie 9ak Usjasbyjy ,CBE CAMU CTapLy OCTAf0LIe
y Cpbuju’, ,,Hecrahemo kao Xasapu®, wm ,,yrymuhe Hac
Anb6annu®, a UMajy Tpu, IeT OFHOCHO LIECT HAMEPHUX
HpeKuaa TpyfHohe y pelpofyKTUBHOj UCTOPHjI, PecIek-
TUBHO [9].

3amiTo ce 3HamWYy Ipujaje Tako Benuku 3Hauaj? I1pe
cBera 300T Tora IITO je 3Harbe HECYMIbIBO 3HAYjaH INHN-
JIall TIPH YCIIOCTaB/batby ofpeheHor cucteMa BPeIHOCTI,
(opmuparsy CTaBoBa, CTBAparby MOTHBALVje, KA0 1 BOXKAH
(akTop y Ipolecy ofyTy4drBarma y MHOTMM OOacTiMa >KI-
BoTa. OTyJa CTHIIame 3Hakba, Ka0 OCHOBHOT eleMeHTa CBe-
CTH, MOXKe yTULIaTH Ha (PUI030QHjy KUB/bEIba, a CAMUM
THM J Ha CTaBOBe, NOTJIele, YBepewa, Bojby. V To 3Hambe
cxBaheHO y MIIpeM CMIICITY, ca YK/bY4eHOM COLVja/THOM M
IICUXOJIOLIKOM AyMeH3ujoM [10]. ConyjanHa guMeH3ja
ofpaXaBa yBepere MHANMBIAYE [ia je OHO O 4eMy CTi4e
3Habe IIPOBEPEHO Off APYTHX U Ia My Ce MOXKe BEpOBaTH.
INcyxomnmonika AyMeHsNja, MaK, MNOfipasyMeBa eMOLIOHAI-
HY IPUXBAaT/bIBOCT II0jaBe W/IM HEKOT IeHOT e/IeMeHTa KO-
ju ce casHaje. CacTaBHU €0 YCBajarba 3HaHba MOpa OUTH U
Hpollec OB/IafjaBarba BeIITHHAMA Koje Tpeba ja oMoryhe
IpUMeHY CTeYeHOT 3Hama.

INomynanuoHa egykanyja IpeTHOCTaB/ba IPOMOLIY
HOBOT CMICT€EMA BPEAHOCTN 1 CTIVIA JKMBOTA ITyTEM LINPE-
ha pasyMeBarba O KapaKTepUCTHKAMA M 3Ha4Yajy HOIy/a-
IIMOHOT (paKTOpa 1 OATOBOPHOT MOHAIlIaa Y cepy MOpo-
IVYHOT >KMBOTA, Opaka, ofirajarba Jielle, OFHOCA MyIIKapla
U )KEHe y caBpeMeHO]j KyITypH, MHTepreHepalujcKe Comm-
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JApHOCTH U TpaHCGepa, PelPOyKTUBHOT 31PaB/ba, Kao I
OHoTa Be3aHOT 3a OyryhHOCT 3ajeHuIIe KOjOj ce IpuITaja.

OBa Mepa je Ipeno3HaTa Kao BaXKaH e/IeMeHT IOIy-
nanyoHe nonuTrke u 'y Ilporpamy akuuje, ycBojeHoM Ha
MebynaponHoj koH}epeHIN I 0 CTAHOBHUIITBY U Pa3BOjy
y Kanpy 1994. Y IIporpamy je usHeT HM3 IparMaTM4YHMX
casera. HajBakuuju je 1a y mumperby 3Harba 11 MOTUBALVje
pe/leBaHTHe 3a MOMY/IALIOHY TeMaTHKy Tpeba fia Oymy Y-
JbydeHe CBE COLMjaHe MHCTUTYLMje, a/li IIPe CBera Ba-
CIMTHO-00pa3oBHE YCTaHOBE, IIPELIKOTICKE ¥ IITKOJICKe
[11].

W Crpareryja nopctimama pabama Cpouje [12] je yk-
Jby4IIa TIONTY/IAIMOHY eyKalijy Kao jefiHy off 0caM Mepa
Koje Tpeba CIIPOBOIUTH Y LY HOCTU3Aiba OfPXKIBOT fie-
Morpad)cKoT pa3Boja, OFHOCHO CTAIMIOHAPHOT CTAaHOB-
HUIITBA. Y OBOM JIOKyMEHTY Ce CHCTeM 00pa3oBama 1 Ba-
CIIUTaE-a M3/{Baja Kao K/bYy4YHN HOCHIAL] ¥ peannusaTtop
HporpamMa IOMyIalOHe efyKauuje y3 Mehypecopcky ca-
pajmpy Ha HUBOY JIOKaJIHE 3ajejHILIe ca, Ha IIpUMep,
3[IpaBCTEHNM, KYITYPHUM I MEAUJCKMM YCTaHOBaMa.

Ho, xao cBaku Ipoljec Koju MMa 3a Wb Jia yTiYe Ha
IPOMeHY CHCTeMa BPEeJHOCTH, CTABOBA U IIOHAIIIAbA, IIPO-
Iiec MOMy/IALMOHe effyKalyje Tpeba ia Oyfe 1 fyroTpajaH u
cucteMatuyaH. [TpaBu pesynTari ce He MOry 6p30 OUeKI-
BaTH, /I aKO Ce CTBOPY TTO3VUTHBHA ITOMY/IAIVOHA K/IMMa
u 3ayHe Gopmupame Ipyraunje pernpofyKIHBHE CBECTH,
Koja 611 ofpasymMeBaia IpUxXBaTakbe TIHe y/IoTe U Ofro-
BOPHOCT TIOjeMVHI}A Y PelllaBarby OCHOBHIX HOITy/TAIlO-
HMX ITpo6/eMa 3ajefiHILe Y KOjoj >KUBY, OHYU OV MOIIH 61~
TH Ayropoune npupozie. Popmuparse perpoiyKINBHE CBe-
CTH KOja 61 YBaKaBa/Ia IpyLITBeHe MOTpede y 0Boj chepn
je, TTaK, HEeOIXO/IHO, jeP BEMMKI M MOXK/A HajCIIOXKEHN)H
po6/eM Koju IOIy/IalIOHa IIOMUTHKA Tpeba fia caBaja
Has1asy ce y cpepy MHAMBIUIYa/IHE CBECTH.

* % %

IMocnenye HenoBo/BHOT pabara Helie yTHay M yTH-
ahe Ha 0OpasoBHN cucTeM. [lenomynaryja i cTapere cTa-
HOBHMIITBA Y CaBPEMEHNM YCTIOBUMA, TeHePaHO II0CMa-
TPaHO, CMakbYjy TPXIbY 3a IPETIIKOICKIM, OCHOBHUM M
cpenmuM o6pasoBareM 1 NoBehaBajy TpaXkiby Y BUILIUM
HIBOMMa 0Opa3oBama. VcToBpeMeHO, OHM OCTaB/bajy
HOBe 3axTeBe ey 00Pa3oBHNU CICTeM, IIpe CBera, OHe Be-
3aHe 3a IIOCIIEINBatbe MPOJYKTHBHOCTH pajia KPO3 CTHU-
Iambe KBa/INTETHYjer 00pa3oBamba.

Jlemorpadcke mpomeHe ¢y noceGHO CTpecHe 3a 06pa-
30BHM CUCTEM 3eMa/ba KOje IpoJIa3e TPaH3NUIVjy COLVIO-
€KOHOMCKOT pa3Boja [13], Kao Hallla 3ewba, MMajyhu y Bu-
Iy 6pojHe 3aaTKe Koje IIpef ’BbHUX II0CTaB/ba TPXKUIIHA
€KOHOMI[ja ¥ IOJINTHYKa InOepamsanyja. Marma Tpaxebsa
3a HIDKIM HIBOVIMa 00pa3oBara MOXKe cama 1o cebut jo-
npuHety BeheM KBauTeTy 00pasoBarba, a/it TO IPeTIHO-
crap/ba fia he 06pasoBHMU crcTeM OUTH CKYIUBIL

Ja m je To opprkuBo y CpOmju Kajia je BeTMKI IIPUTH-
CaK Ha 3/IpaBCTBEHM VI COL[UjaTHN CHCTeM YC/Iel KOHTUHY-
MPaHOT M MHTEH3UBHOT CTapera cTaHoBHUIITBa? To Hije
HuTame Ha Koje emorpadu Tpeba fa fajy ogrosop. Ho,
Temorpadu Cy I03BaHN Jja TParajy 3a HOBIM MepaMa Ipo-
HaTaJINTeTHe ITONUTHKe Koje 61 Mor/Ie fonpuHeTH yona-



XaBamy (eHoMeHa HeTOBOJBHOT paljarba fIelle ¥ FeroBIX
HOCTIeRNIIa. Y TOM KOHTEKCTY je Y OBOM pajy yKasaHo Ha
ZIBe Mepe Koje ce MOTY CIIPOBOIIUTY KPO3 00pasOBHIU CUCH-
TEM.

Abstract

PHENOMENON OF INSUFFICIENT CHILDBIRTH
AND EDUCATION SYSTEM

Mirjana Ra8evi¢, Institute of Social Sciences

The greatest problem of demographic development of Ser-
bia is that individual examinations, aspirations and answers
which result from the process of childbearing are not rational
from the aspect of society’s requirements. Reproductive norms
are low. Society has not even tried to influence the formation of a
standpoint on the desired number of children through its institu-
tions, or to moderate a number of barriers for their realization to a
larger extent. Confrontation with the consequences of reproduc-
tive behavior is a reality and certainly follows in future time.

Is there enough room for education system measures regar-
ding political response to childbirth rehabilitation? It is likely to
be the thruth and in that sense there are at leas two compeling
measures — reducing the school-leaving age and population edu-
cation.

Postponing births is an important reason of extremely low
levels of fertility in Serbia today. Reforms in the education system
may affect the timing of childbearing by reducing the age at com-
pletion of education.

Population education imposes itself as a new direction of the
population policy taking into consideration that an individual
does not have sufficient specific knowledge. In a lesser or greater
extent, the relationship between individual behavior and macro
processes cannot be seen, the consequences of unsatisfactory po-
pulation tendencies and the slackness of demographic changes
and their delayed effect are not acknowledged, no one thinks of
the preservation of national identity, culture and endurance.
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3AHIITO CY HEKM ATOMU CTABMWJIHN A HEK HUCY?

Y pagy je oSjawirven tiojam ciiadunHoCiiu ailomcKol
je3ipa u ucttiakHyitio je ga na ciliaSunHoC jesipa yitiuuy u
KOneKTUBHU U HeCTUMHY actlexitiu ciupykitiype jesipa. [u-
CKY08aH je mogen theure Kailu Koju odjautbasa macy jes-
iapa u uHgupexItiHo yKasyje Ha touxose moiyhie Heciliadun-
nociwu. Ipukasau je u mogen pycaxa Koju je goseo go 0d-
jawrveroa maiuurux Spojesa.

1. OJ1 YEI'A 3ABVICY CTABMJIHOCT ATOMA?

3a noverax jiepuHMIINMO 1ITa heMo Hafasbe Iofpa-
3yMeBarTH ITIOfl aTOMOM, a IIITa IOf] lbeTOBOM CTaOVITHOILI-
hy. Ako gpyraunje He Haracumo, atoMe hemo ocmarparu

Kao €IEKTPUYHO HEYTPAJIHE, Y CBOjUM OCHOBHMM €JI€K-
TPOHCKUM CTarbMMa, JAKIIE, KaO CUCTEM Of Z IIpOTOHA U
JICTO TOMMKO e/1eKTpoHa, 1 N HeyTpoHa. OBO je moTpedHO
crieruduKoBatH jep, kao mro hemo BupeTH, a CynmpoTHO
yoOI4ajeHNM I10jeTHOCTaB/beHNM pa3MaTpamblMa, HecTa-
OVIIHOCT aTOMa y IIPUHIINITY 3aBUCH Off, CTarba LIe/IOT aTo-
Ma, @ He CaMO HheroBOT je3rpa. ATOM je HecTabWIaH aKo Mo-
CTOjU CTaJIHa Of, HyJle pa3/li4iTa BepoBaTHONA 3a IerOBY
CIIOHTaHY TpaHc(opMaLyjy y HeKU JPYTH aTOM, KOja je, y
CKJIaJly ca CBMM 3aKOHVMa OfjpKamba, yBek IpaheHa eMy-
cujoM oproBapajyhiix 3padera. Cpefitbe BpeMe IOCTOjamba
Of TPeHYTKa popMMpatba aToMa JI0 TPEHYTKa CIIOHTaHe
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TpaHcopMaryje (CpeEby )KUBOT) jefHAKO je pelUIpoy-
HOj BpeRHOCTH BepoBaTHOhe 3a Tparcdopmauygy. Jlo Tpe-
HyTKa Te TpaHchopMalyje, MHade, HeCTaOYIHI aTOMMU Ce
HJ II0 YeMY He Pas/IiKYy]jy Of CTAOVJIHYIX; Y1 jefJHI U IPYTH
MOHAIIAjy ce Kao HOTIyHO ctabmmau. Hectabunnoctn
aToMa OOMYHO HA3MBAMO paclafuMa, WIH Pajii0aKTHB-
HMM pacmaayma. Pacriajiu ¢y, yocTanoM Kao 1 CTabJJIHOCT,
TMTOCTIEAVIIA CBMX MHTEPAKIYja KOje CUMY/TAHO B/Iafiajy Me-
by xoHCTHTYeHTHMA aTOMa — eIeKTPOMArHeTHe, jake I
cnabe.

I[TorpebaH yc/1oB 3a HECTAOWIHOCT aTOMa je Jja Hbero-
Ba Maca M, 6yne Beha of ykyIHe Mace IIpOfIyKaTa Herope
HecTabumHocTH, M. YKymHa eHeprija ocobobeHa y mpo-
I1eCY jefiHaKa je pasyIy OBIX Maca IOMHOX€eHO] KBafipa-
TOM 6p3uHe cBeTIoCTH (Tako3BaHa Q-BPeAHOCT pactiazia):

Q=M,-M,) ¢

AKO Haji KapTOM M30TOIla, OfHOCHO N-Z paBHI, II0-
IUTHEMO TIOBPII aTOMCKMX Maca ¥30TOIa, CTAOU/THM M30-
Tony Hanasuhe ce Ha iHY Te oBpuy (cyvika 1). Hectabu-
HI MI30TOIM Ce Ca 31710Ba Te IIOBPLIM pacHafyMa CITyIITajy
Y »BONMHY CTaOWIHOCTY , Y HPMHLIMITY THM OpKe IITO Cy
Ha BJIIIO] I0YETHOj TO3MLVjH. ATOMA CTaOVITHUX Y OBHOCY
Ha 6eTa pacIafi, OJHOCHO M30TOIIa Ha JIMHUjU CTabVIIHO-
CTH, MMa YKyIHO 270. OHM NpUITaiajy eeMeHTMa Off BO-
JIOHVIKA 10 OMI3MYTa, Ca U3y3eTKOM TeXHeljyMa 1 IIpoMe-
THjyMa, KOjU HeMajy HujeflaH cTabyaHy usoron. Hecra-
OMIHIX aTOMa MMa HeKolMKo xwbapa. Ho, jacHo, ycnos
Maca Hijje J0BO/baH — IIOTPeOHO je a IOCTOjM IIPOLieC KOjIt
HaTy TpaHCQOPMAIH]Y 3aMCTa MOKe 1 Jja 00aBH.

je3rpa ca BUWKOM
NpoTOHa MAN HeyTPOHa
pacnaguma ce npeTsapajy
y ctabunHuja jesrpa

Y AONMHM

Y

BHWe
NpoToHa

HeyTpoHa

cTabunHiN eneMeHTi

Crnuka 1. [lonmHa cTabMIHOCTY aTOMCKYIX je3rapa

Bynyhm fja ce peau 6poj aToMa IIOTOMKA YBEK Pasii-
KYyje off pefHor 6poja aToMa pOAMTE/ba, AKO IPETIOCTABH-
MO fia ce 06a aTOMa Hajlae Y CBOjIIM OCHOBHIM €/IeKTPOH-
CKJM CTarblMa, TOCTaB/ba Ce MUTalbe IITa Ce y pacHazy
moraba ca pasniKoM TOTa/IHe Be3HBHE eHeprije CBHX eJleK-
TPOHa popiuTe/ba ¥ motoMka. CBe [0 TefeceTUX TofiHa
IPOLIOT BeKa BOAWIE CY ce pacpaBe O ToMe 1iTa OyBa ca
OBOM pe/IaTUBHO MaJIOM €HeprujoM — fa /I je OTHOCU
€MHUTOBAHO 3pauerbe Kao KMHETHYKY eHeprijy U je y3-

1
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MayYHJ aTOM IIOTOMaK OfJHOCH KaO CBOjy YHYTpallllby HO-
TeHIMjaMHy eHeprujy. [lyro ce cMaTparo fa ce aToM mody-
byje ciopo, ga y pacriany Hema BpeMeHa Jja IPOMEHN CBOjy
U3BOPHY €JIEKTPOHCKY CTPYKTYPY; Te [ia TY €Heprijy YBeK
OJJHOCH eMITOBaHO 3paderbe. Kako cy 1952. rofiHe mpery-
3uoHa Mepera MemnBuna @puamana (Melvin Freedman),
HyK/IeapHOT XeMirdapa (sic!) n3 Aprona', mokasama, aTom
HOTOMAK UIIaK pacliaj HallyIlITa Y HelleUHIICAaHOM eJleK-
TPOHCKOM CTaby, eKCLIUTHUPAH 3a TOMMKY M3HOC eHepIuje.
OBo je fepMHUTHBHO HOTBPAWIO fia je Y HyK/IeapHUM
HpolieciMa Mofie/la eHeprijje Ha aTOMCKY U HyK/IeapHy He-
ollpaBJaHa 1 Jla CY HYKIeapHe U oArosapajyhe atromcke
IIpOMeHe jeIMHCTBeH Hpollec. Y cIy4ajy 6eta paciaia oH
YK/by4yje IIpe/ia3 HyKIeOHa U3 jeTHOT CTamba Y APYTo, eMHU-
CHjy JIENTOHCKOT Iapa ¥ y3MaK aToMa II0TOMKa Beh y mo-
6ybeHoM cTamy, cBe TO pean3oBaHo cuMynTaHo (6orbe
pehu aTeMnopanHO), Kao jefMHCTBEH MPOLieC KOjii MOpa
Za 3aJI0BO/bY CBE 3aKOHe Offp>Karba. Pa/ioakTiBHOCT je
aTOMCKI, a He HYK/IeapHU Iporiec!

Y 3aBHCHOCTM Of CTalba aATOMCKOT OMOTa4a HEeKM
MHaYe HeCTAOVJIHY aTOMM MOTY TIOCTATH CTAOVIIHM, /i 11
00paTHO, cTabVIHN MOTY fia IIOCTaHy HecTabwnHu. VIH-
CTPYKTUBHO je ia HoIenamo jBa mpumepa. [1psu ce ogHo-
CH Ha C/Ty4aj /IaKoT Be-7 Koju je YMCTHU e/IeKTPOH-3aXBaTHH
M30TOI } paciafa ce ca IOMy>KMBOTOM Off, 53 flaHa. AKO je
TOTITYHO jOHM30BaH, HeMa elIeKTPOHA KOji MOTY Jia Ce 3aX-
BaTe, I OH NOCTaje CTabyIaH. JlaeKo je 3aHMM/BUBHIL CITY-
4aj crabumHor T1-205. Ako ce IOTITYHO jOHN3Yje, OBaj aTOM
HOCTaje HecTaOJWIAH U pacIiafia ce Y BOTOHMKOJIMKY U30-
ton Pb-205, mporjecom koju ce HasuBa Geta pacmagom y
Be3aHo cTame. OBI U CIMYHM CITy4ajeB! YITTABHOM MOTY
6uTH Off aCTPOQUBIIKOT MHTEpeca, aly jaCHO MOKa3yjy fa
je cTabMITHOCT M HeCTaOYTHOCT aToMa CTBAP LETIOT CUCTe-
Ma, a He CaMo jesrpa.

Hexy nsoTonm off OHMX 270 KOjJ CY CTAOM/THU Y Off-
HOCY Ha 6eTa pacraji Cy yCTBapy HeCTaOW/IHM, alu MMajy
OTPOMHE Cpefiibe XKIBOTe, TAKO Jla Ce HhIXO0Ba HeCTAOMI-
HOCT W/IH YOTIIITE He ONaXKa, M/IM CaMO Y3 BEIMKE HaTlope.
Ty cnagajy ,,maku” anda paguoaKTHUBHY aTOMY Ca MM
Q-BpeHOCTIMA, ATOMM IOIOXKHI IBOCTPYKOM OeTa pa-
CTafy, U jOIIl HEKMM €T30TMYHMM U MaIOBEPOBATHUM BU-
moByuMa pacaja. Cpesby XKMBOTH OBUX M30TONA MUINO-
HYUMa ¥ MIWIMjapfiaMa ITyTa Cy Jy>KM Off BpeMeHa IoCToja-
1ba Bacione, Tako fia ce mbIXOBa KOMMYIHA TI0YEB Off CTBa-
pamba y 3Be3flaMa He CMaibyje IIPUMETHO HI IIPOTOKOM KO-
CMITYKOT BpeMeHa. Ha Taj HaunH cTBapHO 11 OTIYHO CTa-
6uTHIX aTOMa MIMa caMo Herfie oKo 140. Ho cBe je o mmoxt
YC/IOBOM Jia ce TIPOTOH He pacmajia, mTo, MehyTum, Beh
IIpUIIaJa HEKOj APYroj IpUYL...

JacHo je ma cy 3a KOHKpeTaH U3I/Ie], KapTe M30TOIa,
OJTHOCHO 3a PacIopef] Maca CBMX aTOMa, ITa TUME I OfIYKY
0 TOMe KOjU je aToM CTaOJIaH a KOjU He, OfTOBOPHE CBe
UHTepaKiyje Koje narpabyjy arom. Kako je Maca cucrema
YecTHIIA jefHaKa 30Mpy Maca 4eCTHIa YMambeHOM 3a CBe
eHepruje Besa Meby dectnijama (Te/beHNM ca ¢*) ceny fa
UHTepaKIyje ca HajjaduM Be3aMa JJOMUHAHTHO ofipeDyjy
Mace cucTema. [onrro cy HyxieapHe ciie HEKOTMKO Pefo-

Argonne National Laboratories, Cjenumene Amepunxke [Ipsase, munk: http://www.anl.gov/



Ba Be/IMYIHE jaye Of e/leKTpOMarHeTHHX (YKyIIHa eHepruja
Be3e CBUX elIeKTPOHA Y HajTeXNM aTOMIMA He TIpenasy 1
MeV, oK je eHeprija Bese 110 jeTHOM HYKIEOHY Y jearpuma
cByfa oko 8 MeV) 1o je y 100poj anpoKcHMaLyji JOBO/b-
HO pa3MaTpaTy CaMo 1IIX, a  CaMo MaIoM Opojy c/ty4dajeBa
I7ie ¥ eHeprje Be3e eeKTPOHa IMajy IIPIUINKY fa YTIIy
IPeCy[HO Ha eHepreTUKY IIpoleca (Kao LITO je peruMo
cy4aj Tl -205) Mopamo u mx fa yaumamo y o6sup. Otyz,
je IIpaKTIYHO HYK/TeapHa CTPYKTypa IIpecy/iHa 3a CTabwI-
HOCT aTOMa, [IOK YTHILIaj eleKTPOHCKe CTPYKTYpe y 3afi0-
BO/baBajyhoj anpoKkcuManyju Hajuemthe MOXXeMo fia 3aHe-
Mapumo. 3aTo Cy caMo pasMaTpaba HyKIeapHHUX MOfie/a
IOBOJbHA Ja 06jacHe Mace aTOMa, a THMe U IbJIXOBY CTa-
6uHOCT. J|Ba OCHOBHA HyKIeapHa MOfena Koja J00po MH-
TepIIpeTHpajy HyKIeapHe, I1a TVIMe ¥ aTOMCKe Mace, OfHO-
CHO M3I7Ie]} MaceHe OB ca CTIVKe 1. Cy MOJiel TeYHe Ka-
IV U MOJieTt Jbycaka. Mopien TeuHe Kamy JoOpo pernpoxny-
KYyje OIIITH U3I/Ief] MaceHe MOBPIIIHE, a HAPOINTO JNIbe-
HIIIY /ia je 3aBICHOCT Mace aToMa KOjy MMajy McTu 6poj
HyK/TeoHa (1306apa) off BUXOBOT pefHoT 6poja, mapabo-
JINYHa, JOK MOJie/l /bycaka objallbaBa JonaTHO noseharmbe
CTabWIHOCTH KO je3rapa ca TaKo3BaHMM Maru4HuM 6po-
jeBMMa HYKII€OHa.

2. HYKJIIEAPHI MOJEIN

ITopm nspasom Mopen nofpasymMeBaMo Ha eMIUPHj-
CKUM WIN TEOPMjCKVM apryMeHTIMa 3aCHOBAH MaTeMa-
THUYKI aIlapaT KOjH ca M3BECHOM TaqHOLINY OINCYyje Imapa-
MeTpe HeKOT (pM3IMYKOT cHCTeMa. 3a aTOM MMaMO KBaH-
THOMEXaHMYKI MOJIeN Koju ;00po ofjalirbaBa CBe aTOM-
CKe CIIeKTpe. YcIex Mofiena je Y jeTHOCTaBHOCTH U3Id-
KOT CICTeMa: Y LIeHTPa/THOM €/IeKTPUYHOM MOTeHIIjary
aTOMCKOT jesTpa ce Ha/lase eIeKTPOHU, KOji y NPBOj
arpoKcUMaIyju He uHTeparyjy Mehycobro. EHeprije Bese
MOryhux crama eJIeKTpOHa ce TPYIHILY Y TaKO3BaHe Jby-
CKe, KOje Cy OKapaKTepJCaHe IIaBHUM KBaHTHUM 6pojeM
n. 3anemapyjyhn GpuHy cTpyKTypYy, CBaka /bycka je 2n” my-
Ta JiereHeplCcaHa, OJHOCHO MOKe J]a IIPUMM TOMHKO e/leK-
TpPOHA.

ATOMCKO je3rpo je 3HaTHO KOMIUTMKOBaHUj¥ CUCTEM.
Cacroju ce of 1 10 300 HyK/IeoHa (IIPOTOHA I HEYTPOHA)
KOjU MHTeparyjy cBuM ciwiaMa. OCHOBHA MHTEpaKIMja je
ocrarak MeykBapKOBCKe jake MHTepaKljyje, Kojy Ha3yBa-
MO HYKI€apHOM CIJIOM, U JIO JAHAIIIbeT JaHa He IIOCTOjU
IbeH TavyaH omuc. JlyromoMeTHa efeKTpoMarHeTHa HTe-
PpaKxumja oMaTHO KOMIUIMKYje cUTyannjy. Yak 1 ia TauHO
NI03HajeMO HYKJIeapHY CIITy, er3aKTaH OIINC je3rpa He 61
6uo moryh 360r Benuxor 6poja Hyxteona. Ca gpyre cTpa-
He Y jesrpy HeMa JIOBO/BHO HYK/IeOHa Jia O ce IIpUMeHIIe
MeTofie CTAaTUCTIIKe (pU3NKe.

Yupkoc 0oBUM HpobreMnMa pasBujeH je Hiu3 MOfiena
jesrpa Koju yCIEIHO MHTEPIPETUPAjy OBY WIN OHY TPYITy
IerOBIX 0COOMHA. VICTOpUjcKM IIPBY, HOTyeMIIMPUjCKI
Morier, je 610 MOfieT TeYHe Kamu Kojer je mpemioxno bop
(Niels Bohr) 1935-Te roguse. Vcnioctasmpa ce ma je 36or
KPaTKOT JIOMeTa HyK/IeapHe CHIe aH/IoTHja ca TeYHOM Ka-
i 3aoBO/baBajyha. Mopien je 3a pesynTaT fao Bajiceke-
poBy (Carl von Weizsacker) bopmyny 3a BesuBHy eHepri-
jy a TuMe u Macy jesrpa. OBa popmyna (mocne onpehusarsa

c1060HYX ITapaMeTapa) ce ca TayHolIhy oKo 1% craxe ca
eKCIIepUMeHTaTHIM pe3ynTaTiMa JOOUjeHUM MaceHOM
CIIEKTPOMeTPHjoM. AKO IIOCMaTpaMo n3obape (aToMe ca
ucTuM MaceHnM 6pojeM A), Bajucexeposa dopmyna maje
napaborty 1o pesHoM 6pojy aToMa, Kao Ha ¢y 2. [Tomo-
hy me ce 3a Behnny aToma 3aoBorpaBajyhe Moxxe onpenn-
TI [ /TN je OBaj CTabIJIaH y OFHOCY Ha [JATH MO, pacriayia.
Jom TpupmeceTux rogiu-
Ha TIPOIIIOT BeKa IpH-
MmeheHo je ma cy jesrpa
KOja UMajy 2, 8 N 20
\ HYK/IeOHa HapOYNUTO
? crabunna. Eneprija ce-
—f"\ mapaluje HyKIeoHa
(o3HauaBa eHepryjy Ko-
jy je HOTpeOHO YIOXKM-
T Ja U ce jefaH HyK-
JIEOH U3[BOjIO U3 je3-
rpa) je Takohe Heoue-
KIBaHO Be/uka. Mepe-
Iha YKa3yjy Ha 3HaTHa
OJICTyTIathba OBE Beu-
4UHE Off BPeJHOCTH
npensubene Bajicexe-
poBoM ¢opMynoM 3a
OBa jesrpa.
JeTa/bHa NCOUTHBabA
Cy IOKa3ana Jia jesrpa
Koja cafipxe 2, 8, 20, 28,
50, 82 MM 126 IIPOTOHA
WM HEeyTPOHA IIOCENYjy ¥ MHOTe Ipyre OCOOUHE Koje UX
n3ABajajy off HajomwKux cycena. OBy OpojeBH HyK/IeoHa
HasBaHM Cy Marn4HuM O6pojeBuma. Jesrpa unju ce 6poj
IPOTOHA U HeyTpOHa IIOKIAla ca HeKMM Off OBMX OpojeBa
Ha3UBajy ce ABOCTPYKO MarnyHa jesrpa. Ta jesrpa cy He-4,
0O-16, Ca-40, Ca-48, Ni-48, Ni-56, Sn-100, Sn-132 1 Pb-
208. XenujyM-4 je Apyru Haj3acTyIUbeHVj| U30TOII y IPUP-
omit, O-16 je Tpehn, a Pb-208 je Hajrexxn cTabmHu H30TOIL.
CBe 0BO yKa3yje Ha C/IOjeBUTY CTPYKTYpY je3rpa, ca TUM Jia
HOCTOje TOCeOHM C/I0jeBY 32 IIPOTOHE Y1 38 HEYTPOHE.

AKko 0By II0jaBy OKyLIAMO Jja 06jaCHIMO IO aHAIO-
IMj} Ca EIEKTPOHCKOM CTPYKTYPOM aTOMa jaB/ba CE HI3
npobnema. Ha npBu noriey ce 4nHu HeBEPOBATHUM YN -
IbeHIIA 1A Y je3rpy HOCToje opbuTe (IIa 1 /bycKe) 1 Jja ce
HYKIEOHN He Cyaapajy. [Ipyrum peunma, o Xajsen6epro-
BOM IIPUHIUITY Heofipeh)eHOCT eHeprije HeKOT eHepreT-
CKOT HIBOA je Cpa3MepHa (peKBeHIIj! Cyiapa HyK/IeOHa Y
jearpy. Jlobujene BpenHOCTH Cy NpUOMIDKHE pa3iuKama
usmeby 1Ba cycenHa eHepreTcKa HIBOA, IITO OCIIOpaBa Mo-
crojame uctux. [Ipobmem je permno Bajckond (Victor Fre-
derick Weisskopf) 1951-Te ronuHe, kapia je mpumeTno fa
[Taynujes mpuHINI (KOj¥ BaXM M 3a HYKIEOHE IOMITO
UMajy CIIVMH 1/2) jako cMambyje GpeKBeHIjy Cyfapa, Te ia
je ¥ pa3aMa3aHOCT eHePreTCKIX HIBOa MHOTO Marba.

Ca ppyre cTpaHe nMaMo IIpo6yieMa ca IIeHTPaTHOM
CIIOM IIOJ, YMjUM JIejCTBOM ce decTuIle Kpehy. Y ciydajy
aToMa IIOTeHI[MjaTHa jaMa 3a crefehyt eeKTPOH ce rpajy
ofi MebycoOHe MHTepaKIjije IpeTXOHMX YecTnua. [locto-
jU TIOYeTHa jaka I[eHTpajlHa CiIa Koja IIpy>Ka OCHOBY 3a
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dhopMupatbe CrojeBa yjenHo ocurypasajyhi ga i crojeBu
6yny pasnBojeHU y IpocTopy. Y CIy4ajy jesrpa, MehyTim,
He ITOCTOj! IIeHTpajHa TPUB/Ia4yHa CIJIa, TIOLITO Ce 3Ha U3
PaHUjUX eKCIIepUMeHTaTHIX MTOfaTaKa Jia je HyKieapHa
cwIa Kpatkor goMera. Crora ce 3a IIOTeHIMja Hajuemthe
y3uMa KOHa4YHA ITOTEHIMja/IHa jaMa, a KA0 KOPEKILNjy MO-
YKeMO JJOfAT! eKCIIOHEeHIIMja/IHN pell. Y KBaHTHOj MeXaHM-
1V Ce MOTY pelllaBaTy CUCTeMI Ca OBAaKBMM THUIIOM IIOTeH-
IMjasia, aly HUjefjHa Bapujanyja oO/miKa HoTeHIMjala He
yCIleBa Jia pelpofiyKyje Maridte 6pojese. [Ipobnem cy pe-
it Mapyja Tenepr-Majep (Maria Goeppert-Mayer) un J.
Xanc [I. Jencen (J. Hans D. Jensen) kaza cy nmpemoxmmm
TofiaBambe CIINH-OpOUTHE MHTepaKIjije OCHOBHOM IOTeH-
myjany. To y3pokyje Lienarbe HiBOa (C/IMYHO Kao Kop, (puHe
CTPYKTYpe eIeKTPOHCKIX HIBOA), IITO je TOMVKO U3pasi-
TO J§a Ce HVMBOM MPErPYIINILY; IITO ¥ JOBOAM JI0 Objallitbe-
’ha Marn4Hux 6pojeBa (c/mvka 3).

HyxieapHn Mozien /bycaka 06po OImcyje apamerpe
jesrpa Kao LITO Cy CIIMH ¥ eHepreTCKy HMBOY, ObjallbaBa
0coOMHe MaIMYHMX je3rapa 1 iaje U3BeCHe eKCTpaIo/aryi-
je. Hanme, crienehn Maridsm 6poj 3a HeyTpoHe je 184, a of1-
roBapajyhu 6poj IPOTOHa je 114, 120 WM 126. 1998. TONHE
je enemenT yHyHKBagyjyM (ununquadium) ca 114 mpoToHa
YCIeIIHO CHHTETU30BaH, Majia ce, 300T HaulHa IIPOU3BOI-
1be, ToOMjeHN M30TOI He Ha/la3) Ha O4eKUBAHOM IIPOfY-
YKETKY JIMHMje CTabJTHOCTH, OHOCHO MIMa Marbe HeyTpo-
Ha off mpepBubeHor Mari4Hor O6poja 184.
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Abstract

WHY ARE SOME ATOMS STABLE AND SOME ARE
NOT?

Ivan Anicin, Faculty of Physics, Belgrade
I$tvan Bikit, Department of Physics, Novi Sad
Gergelj Soitiu, Department of Physics, Novi Sad

In this paper the stability of the atomic nucleus is ex-
plained. It is emphasized that both the single particle and
collective aspects of the nuclear structure influence the sta-
bility of the nucleus. The liquid drop model giving us the
masses of nucleons and the decay energy is presented. The
shell model which explains the magic numbers is also men-
tioned.

PEBEPCHO-®A3HA XPOMATOTIPA®UJA, IIPUHITUIIN U
ITPUMEHA Y ,JIPEIBIHAIBY” BUOJIOIIKE AKTUBHOCTU

PeBepcHo-¢asna (RP) xpomarorpaduja npencraspa
TEXHMKY OfjBajarba KOJ| Koje je MoOmtHa ¢asa 3Ha4ajHO HO-
JIApHUja y OHOCY Ha CTaimMoHapHy ¢asy. Cam Hasus "pe-
BepcHO-(asHa" 1Ma MCTOPUjCKY No3aayHy. Teuna XpoMa-
Torpadiija je, CeraMeceTHX TOAMHA IIPOLUIOT BeKa, I0-
IpasyMeBajia IPYMeHY HeMOAU(UKOBAHOT CIIMKA-Tea
WIN QTyMUHIjYM-OKCHJIa, Kao CTalyioHapHe ¢ase, ca Xi-
EpodUIHNM MOBPLUIMHAMA 1 U3POKEHUM apUHUTETOM
IpeMa MOTIAPHUM jefuiberbuMa 1 MOOUIHe dase Koja je
HeIo/IapHa Y OFHOCY Ha CTaryoHapHy. OBakaB XpoMaTo-
rpadcku cucTeM je cMaTpaH “HOPMaTHUM~ M IIO3HAT je
Kao HopMaHO-(a3Ha xpoMarorpaduja. KopaenTHo Be-
3UBarbe AJIKIUI JIaHALla Ha IOBPIIIHY COPOEHTa JOBEIIO je
Io obpTama pefnociena pasaBajamba - HeloJlapHe CYICTaH-
Ije Cy noKasuBase Behe 3afpixaBare —,,pEBEPCHO Y OFHO-
Cy Ha HopManHo-(asHy xpomarorpadujy, Tako ja je 360t
TOTa IaT Ha3UB ,,peBepCHO-(asHa xpomarorpadmja®.

PesepcHo-dasHy xpomarorpadujy Kapakrepuire
HPOLieC AACOPIILHje, Ca MINPOKIM CIIEKTPOM MOTYhHOCTH
KOje TIpYy>Ka eKCIIepYIMEHTa/THM AM3ajH, KOj| 3aXxBa/byjyhu
HapTHUIMOHOM MeXaHN3MY JOBOA 0 epekTa ofiBajamba.
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ExcripumenTanHu ycimoBu npu peBepcHo-(asHOj XpoMa-
torpauju ce mopelasajy Tako fia ce paBopusyje afcopii-
Ij1ja MOJIEKy/Ia OfjBajaHe CyricTaHIe (kKoja je pacTBopeHa y
Mo6wHOj asn) Ha crarmonapHoj ¢asu. Ha Crnun 1je
IPHKA3aHO Be3NBakbe CYIICTAHIIe 3a CTALMOHAPHY a3y y
CITy4ajy aficopILije ¥ MapTuiyje.

CacraB mobmHe ase ce monudukyje Tako aa paso-
Ppu3yje JecOpIIjy MOIEKY/Ia OfiBajaHe CYIICTAHIIE Ca CTa-
1ioHapHe Qase Hazap y MobuiHy asy. PeepcHo-dasHom
XpoMaTorpadujoM ce MOTY OABajaTH CYIICTAHIIE LIMPOKOT
OIICera IIO/IAPHOCTH M MOTIEKY/ICKHX TeXXUHA.

MexaHuszaM ofiBajama ce 3aCHMBa Ha PACIIOfe MO-
JIeKy/Ia OfjBajaHe CyICTaHIe u3Mehy MOOMIHE 1 cTanmo-
HapHe ¢ase cBe JOK e He YCIIOCTaBY PABHOTEXKA ¥ 3aBICH
or:

 IpUpOJe CTalMOHapHe da3e,
o xuppodoOHOCTH caMe OfBajaHe CYICTaHIle 1
o cacTaBa MOOWIHe dase.

Craunonapsa ¢asa win “xeMmujckn BesaHa dasza” je
xeMujckn MopydukoBana. OCHOBa cTanioHapHe ¢ase,
4nja ce Mopudukanuja Bpum, Tpeba Aa Oyme XeMMjCKU 1
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Crnuxa 1. IIpuka3s BeauBarba CYIICTaHIIE 3a CTAlMOHAPHY (asy Ipy afCOPILjU U TapTULNjK

MeXaHM4KU cTabwHa. KomepimjamrHo focTynHe ocHOBe
Cy YIJIABHOM CIIMKA-TeJl W1V CMHTETUYKY OPraHCKY II0-
nmMepy (IOTIMCTHPEH).

Ciika-Tes, Kao OCHOBA, ca XeMV[jCKM Be3aHMM (pasa-
Ma je Hajuenthu n36op 360r cBoje BUCOKe e(PUKACHOCTH 1
nocrojaHocTi. Hajuenrtha mogndukarinja cunnka-rena je
Be3uBame okTager rpyma (Crka 2).

Si—OH  cvnaHonHe rpyne
Si\o CHMNOKCAHCHE MPyne
_Si”
CHs

Si—O—Sli—(CHQ)ﬁ—CHg, OKTafeLWn rpyne
CHs

Crnuxka 2. [IoBpIIMHA CUTMKA-TeTa MOXe Jja CafpxKiu,
nopex MopMUKOBAaHNX IPYIIa 1 3a0CTaje, CIO60A-
He, CHJIAHOJTHE TPYIIe, Kao M CUITOKCAHCKe TPYIIE.

Cwnka-ren MoXke O1TH MOIVI(HMKOBAH PasINIUTIM
TpyImama IITo MOTITYHO ofipelyje IoapHOCT mberose IoBp-
ILIMHe, @ cCaMIM THM 1 TpuMeRy (Crvka 3).
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Cnuxa 3. CTpykTypHe $opMye pasININTUX TPpyIIa
Koj/Ma ce MO>Ke MOAM(UKOBATH ITOBPIINHA CUIHU-
Ka-Tesna

[TomucTrpeH je XxeMujcKu BeoMa CTabwIaH, HOceOHO
IIPYU eKTPEMHO KMUCEeITUM Wy OasHUM yCclIoBUMa (IpuMe-

wyje ce y pH unreppany 1-12). Y RP xpomarorpaduju no-
JUCTHPEH MOXe Jla ce TpyuMeHN Ha pH BpemHOCTMMA 13-
HaJ 7,5 IpM 4eMy pacTe CeleKTUBHOCT, jep ce JIaKIle I0-
CTIDKE KOHTpOJIa jOHM3allMje offBajaHe cyIicTaHIe. [1oBp-
IIIHA CTalMOHapHe (ase Koja je 3aCHOBaHa Ha MOMICTH-
PpeHY je cama 110 ceby BeoMa XuapodoOHa 1 MMa yMpexa-
Hy cTpyKTypy (Cruka 4).
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Cnuxa 4. IloBpmnHa cragnoHapHe ¢ase Koja je
3aCHOBAHA Ha ITOTIVMCTVPEHY.

Wurepaxiyje nsmeby ysopka u craumonapue dase cy
BeoMma jake y RP xpomarorpaduju. 360r tora je Boa, 6e3
JIOIaTKa OPraHCKOT MOAM(HKATOPA, C/1ab e/TyeHT.

MobwHa ¢asa je cMelira Bofie ¥ OpPraHCKOT pacTBapa-
4a Koju ce Melira ca BofoM. OpraHcku pacTapad (Momu-
¢ukarop) ce gomaje ga 6u ce cMambWIA OTAPHOCT BOJIEHE
MobuHe (ase, jep emyunona Moh MoOwIHe ¢ase pacTe ca
cMambereM ere momapHocT (Crnka s).

METAHOI
AIETOHET]IHI
£TaHOT

H3 0 0AHOI
OHMETIIHOp MA NI
T OMAHOT

nH0KCAH

TeTpazpApodiypan

arad ARG PHACH

pacme enviynona Mok

Cnuka 5. 3aBUCHOCT enyLuoHe Mohu HeKMX pacTBa-
pada of MoIapHOCTH.
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CraumoHapHa chasa

CraumoHapHa cpasa

Apcopnuuja pacTBapa-

Coneatauuja

Oecopnuuja

Cnuxa 6. lllemaTcky rpukas enyuparma cynctanuy A u B y cmemn.

Y npaxcu ce, xop, RP xpomarorpaduje, Hajuenthe ko-
PUCTe alleTOHUTPIII, METAHOJT, M30IPOITAHOT, €TAHOT, [IV1-
okcaH 1 TeTpaxuapodypat. Vsonponanon (2-mpormanon)
ce IIpHUMerbYje 300T CBOjIX BeOMa M3PKEHNX eMYLIHOHNUX
ocobyna. MebyTim, mwerosa mpyMeHa je orpaHideHa 360r
BeJIMKe BICKO3HOCTH, (V¥IMa 3a IIOCTIEAMILY CMatberbe ei-
KAaCHOCTM KOJIOHe). VI30IponaHoII ce, BeoMa 4eCcTo, KOpH-
CTH y KOMOMHAIVMU Ca aLleTOHUTPIJIOM 32 eTyHUparbe Be-
JKVX XUIPOOOHIX IpOTeNHA. AeTOHUTPIUI M METaHOT
cy, y nopehermy ca H30IpOIaHOIOM, Marbe BICKO3HIL 3a
npumeny y RP xpomarorpaduji je Beoma Ba>KHO Jja Ipu-
MemeHN pacTBapaun He ancop6yjy y UV obmacty, jep ce
xpomarorpadcko ofipajame mparti, Hajuerhe, UV fetex-
TOpPOM. ALIETOHUTPHI Ce, Hajuellihe, KOPYICTH 3a eTTyUparbe
nenTnpa, jep Behuna nenTupa arcopbyje Ha HIDKMM Tajla-
cHuM pyxyHaMa UV obnmactu (Hajuenthe mcnop 225 nm)
TaKo Jja aleToHUTpI obe3dehyje MHOTO HyDKe BpeIHOCTH
033/ HCKe allcopIIINje y opehery ca ApyriM pacTBapa-
4yMa (Ha OBUM TAIACHUM AY>KIHAMa).

Enmynpare MOXe fia ce M3BOTM M3OKPATCKIL, IIPH YeMY
je OHOC BOJie M OPTaHCKOT pacTBapaya KOHCTAHTaH WM
IPUMEHOM TpafujeHTa Kafia ce OHOC BOJie ¥ OPTaHCKOT
pacTBapaya Mera y TOKY XpoMaTorpadckor ofpajarma. Be-
OMa je BaXKHO a KOHI[eHTpalija OPraHCKOT MOfy(IKa-
Topa OyJe yBek HICKa y HOYeTHOj MOOMIIHOj pasu. 360r
TOTa Ce TPAAMjeHTHO eNyNpatbe YBeK HO4Nbe MOOVTHOM
¢dasoM BHCOKe IOTTAPHOCTH (BICOK Cafipykaj BOfe, HIICKa
KOHIIeHTpanija Moaudukaropa), a 3aBpliaBa MOOIHOM
¢dasoM Hicke momapHOCTH (HU3aK cajpKaj BOJe, BICOKA
KOHIIeHTpalja MOJM(pUKaTOpa).

Ongajarse y peBepcHO-(pa3HOj xpomarorpadji 3aBu-
ci off, peBep3uONIHe aicOpIIMje/ iecOpIIyje MOeKy/a
OfIBajaHUX CYTICTAHIIY Ca PasIMIUTUM CTElIeHOM XUAPO-
¢obHOCTN.

o Monekynu cymcraste ce agcopOyjy Ha XugpopobHOj
HOBPIIVMHM CTalMOHapHe (ase U Ty Ce 3afpKaBajy
CBe [IOK KOHIIEHTpAI[ija OPraHCKor Mopydukaropa
He Oyfie TOBOJ/BHO BeNNKa fid enympa Mosnekyre (fe-
copbyje) ca xuppodo6bHe nospumae (Cnnka 6).

yrnorpe6/peHorpacTBapada
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o Penocnen enynpama Tj. peTeHIVIOHN HTapaMeTpy MO-
JIeKy/ia 3aBMce Off XuApoOOHIX KapaKTepUCTHKa Ca-
MIX MOJIEKY/IA.

o Morekynu koju ¢y pacTBOp/bUBUjU Y Bogu (W Cy
xuppodHMju) 6pKe ce enynpajy Tj. uMajy Behy mo-
KpeT/BUBOCT.

Y mocTynky pasMarparma IOTeHIMjaIHe OMOTOLIKe
aKTVMBHOCTY BEOMa je Ba)KHO Jja Ce YTBPAY IMIO(IIHOCT
HOCMaTPaHNX jeayiberba. JIMMopIIHOCT, OfHOCHO XUAPO-
(obHOCT, je BaxkHa PMU3UIKO-XeMIjCKa KapaKTepICTHKA
OUOaKTHBHIIX jeIIbelba, jep je Y IUPEKTHOj Be3! ca CIIo-
cobHohy MoJIeKy/a fia ce TPaHCIOpTYje Kpo3 OHO/IOIIKe
MeMOpane. VIHTepakiyje nusmehy mosnekyna y xpomaTo-
rpad)cKiM ¥ GMOTOLIKVM CHCTEMIMA CY BeoMa CIIIYHe.

[TapameTapu MUIOGIIHOCTI MOTY fia Ce U3PadyHajy
HPYMEHOM Pa3/IMYNTHX IPOrpaMa, ajli M HPYMEHOM TaH-
kocrojae, RP TLC, kao 1 BUCOKO epyKacHe TeUHe XpoMa-
torpa¢uje RP HPLC (Slawik u spyru, 2003; Kostecka n
IpPYTH, 2005).

JIumodunaoct onpehena mpumeHoM peBepcHo-GasHe
xpomarorpaguje Hocu y cebu BpenHMje MHPOpMaLije Off
U3padyHaTe BPeTHOCTY IIPUMEHOM Pa3INIUTHX IIPpOrpa-
Ma, jep je IIOCTIeANMIa CTBAPHOT MPOCTOPHOT pacriopena 1
MebhycoOHMX MHTepaKIIja pasIYUTIX [e/IoBa MOJIEKy/Ia
Kao VU VIHTepaKIlyja ca CTAllIOHAPHOM U MOOWTHOM (a3oM
y OpYIMeeHIM eKCIIepMMeHTaIHNIM YCIoBIMa. MobuHa
(asa mpeqcTaB/ba CMeIIY BOJE 1 OPTaHCKOT pacTBapava y
oxipeberom orcery KoHueHTpatija. PeepcHo-dasHa TaH-
KOCTIOjHa XpoMarorpaduja 1Ma IPeTHOCT Y OIHOCY Ha JIpy-
Te TEXHMKe, jep 3aXTeBa Male KOIMIIHE Y30pKa, oMoryhasa
paj ca HeTOBO/BbHO IpeyninheHNM y30pLyMa, BeoMma je Op-
3a METOJIa, Pe/aTHBHO jeHOCTaBHA, JIaKa 3a IIPUMEHY, ca
HICKOM II€HOM, a/li Takobe ca BeMKNM MoryhHocTHMa
360r MIMPOKOT M3060pa CTALMOHAPHIX ¥ MOOWIHNX (asa.

Y pesepcHO-(hasHOM crcTeMy HajBehy pereHINjy IIO-
Ka3yjy cyrcraHie ca Hajsehom xuapogobuorhy.

Hakon usbopa ogrosapajyher RP cucrema Bpiun ce
xpomarorpa)cko ofjBajarbe MCIUTUBAHNX CYICTaHIL. V13
eKCIIepIMEHTATHO JJo0MjeHNX Ry’ BperHoCTH M3padyHaBa
ce peTeHIMoHM IapameTap Ry :

Rp perenimonn ¢axrop, peduHMIIE HOKPET/BMBOCT CYICTaHIle Kao opfHoc mpebenor myra cymcranme u mpebenor myra



Ry;=log (1/Rg-1)

KOjU ITOKa3yje IMHEApHy 3aBYICHOCT Y OFHOCY Ha KOHIIEH-
TpaLMjy OPraHCKOT pacTBapaya y MoOomaHoj dasu (¢):

RM=RM°+m¢)

T7ie je M Harub ¥ npencTaBba creuduaHy xuapoobuy
OBPINHY, 710K je R),° mapamerap mumodumoctn. [Tapa-
Mmetap munodunnocty, Ry Bpegroct, (Soczewinski n
Wachtmeister, 1962) se ro6uja 13 ofroapajyhe jenHaunse
IpaBe U NpeficTaB/ba RM BpeHOCT y YiCTOj BOAM IITO
3HaYM fla AMPEKTHO 3aBYCH Off TMIOPIIHIX OCOOMHA JiC-
IUTUBAHNX jenuiberba. Beha Bpempoct Ry© 3Haun u Behy
MMIOGITHOCT HOCMATPAHOT jeTbErba.

W3 xpomatorpadcku o6MjeHIX TofaTaka MOXKe Jia ce
U3padyHa jolll jeNaH apameTap IMIOpUIHOCTH

C°=-Ry°/m

Kora fiepyHuUIIIe OHOC XpoMaTorpadcku ofpehere murmo-
¢dunnocTn u ciennduyHe xUApodobHe MoBpIIMHE (M)
MCIIUTHBAHOT jeTMIberba.

Tab6emna 1. Crpykrypa ncnutusanux lllndosux 6asa

ITosHaro je /ja je peTeHIOHO TIOHAlIabe CYTICTaHIE,
Kao 11 GUOJIOIIKA aKTVMBHOCT CYIICTaHIlEe Y AUPEKTHO] Be3u
ca meHoM cTpykTypoM. Kaja je nunoduiarocr, koja je
oxpebena npumenom RP xpomarorpaduje, y ;upeKTHOM
OJIHOCY ca GMOJIOIIKOM aKTUBHOLINY M YKOJIMKO ce HoOu-
jajy 3amoBospaBajyhe Koperanuje, OHAA je TO MO3HATO KA0
QSAR (Quantitative Structure-Activity Relationship) ana-
M3a Koja KOPUCTH MUIIOPIIHOCT, Ka0 OIMCHUK KOjI ce
noBesyje ca aktuBHouthy (Brzezinska u pyru, 2006).

[Tpumep nmpuMeHe peBepcHO-(pasHe TAHKOCIOjHE
xpomarorpaduje y ,,ipeBubary 61ooLIKe aKTHBHOCTH
- Ogpehusarve nuitogpunrociniu Hexux Ilugposux daza (Ba-
08i¢ u apyru, 2008).

VcnnruBaHo je xpoMaTorpad)cko MoHalIabe HEeKUX
[In¢oux 6a3a (Tabena 1) Ha cTarMoOHAPHO] asu CHINKa-
res1 RP-18 (tw104e 20x20 cm, Merck) XOpy30HTaIHOM TaH-
KOC/IOjHOM XpoMatorpadujoM (kaga 3a xpomarorpadujy-
Camag HPTLC) npumenoM cMerre fyokcana (OpraHcKu
MonudukaTop) u Bome Kao MobuHe dase. Konuenrpar-
ja opraHckor MopiyKaTopa y MOOMIHOj dasi je 50 - 80%
(v/v) (nEKpeMeHT 5%).

Jenum emba R R, B

(l) Hz (aCLlCz Cl’l) “ CH3 CH3 CHchz

Q?) H, (acac phacacen)”’ CH; C@Hs CH.CH,

(3) Hz (phacaczen) C6H5 Cf,Hs CHchz

B 4 H, (phacac tfacac en)’ CHs CFs CH,CH,

Q) H; (acac tfacac en) CHj; CF; CH,CH,

( 3 ©) H, (tfacac ; en) CF3 CF3 CH,CH,
NH HN (7) Hz (dCLlCz pl’l)d CH3 CH3 CH(CH3)CH2
/ \ 8) H, (acac phacac pn) CHj; C¢Hs CH(CH;)CH,
(9) Hz (phacacz pn) C6H5 Cf,Hs CH(CH3)CH2
Y 0 (10) H, (phacac tfacac pn) CHs CF; CH(CH3)CH,
R, (11) Hj (acac tfacac pn) CHj; CF; CH(CH3)CH,
(12) H, (tfacacz pn) CF; CF; CH(CHj3)CH,

“acac = nenrad-2,4-140H ; en = eTas- 1,2-nmuaMuH
b —
phacac = 1-pennndyran-1,3- 11oH ;
“tfacac = 1,1, 1-tpudmyop onenran-2,4-1uoH
“pn = nponan-1,2-mmamun

VI3 excriepiMeHTaTHO JOONjeHNX PeTeHIMOHNX [apa-
MeTapa u3padyHaru ¢y napamerpu mvmonmsoctr (Ry© n
C°) koju Cy 3a HeKa Off jefytberba IpuKasana y Tabenn 2,
3ajeTHO Ca CTATVCTIYKIM I1apaMeTpoM (r), Kao ¥ ca mapa-
MerpoM yumopyHocTH ClogP koju je u3padyHat nomohy
Hporpama.

Xpomarorpad)cku 1 pauyHCKM ZOOUjeHN ITapaMeTpy
mmoHOCTY ¢y Kopemicanu MehycobHo (Crika 6), Kao
U Ca eKIIepUMEHTAHO ofipel)eHOM MIHIMATHOM HHXVUON-
TopHoM KoHuenTpannjom (MIC) koja npencTas/pa aHTH-
MUKPOOHY aKTUBHOCT MCIINTHBAHYIX jeIIberba Ha I/bUBI-
1ie (Sacharomyces cerevisiae) u 6axrepuje (Escherichia coli).

JlobujeHe 3aBUCHOCTH, Koje Cy Hapabo/yHe, HOTBP-
bHyjy moryhuoct npnmene RP xpomarorpaduje pu nzbo-
PY jenumerba Koja Cy MOfleCHa 3a MICIIUTHBAbe aHTUMI-
Kpo6He axkTyBHOCTH. OFCYCTBO MHEAPHOCTH YKasyje Ha

TO 71 ¥ APYrU (aKTOPH, IOPeN INIOPUIHOCTH, YTHIY Ha
HCIIO/baBabe AKTHBHOCTH.

Xpomarorpadcku nobujeH napamerap munoguiHo-
CTH je Y CAI/IACHOCTH Ca u3padyHatuM. Mebytim, xpoma-
torpadckn ofpehern mapametpu TUIIOPHIHOCTH CY Y
MHOTO 607b0j KOpeTaLiji ca aHTHMUKPOOHOM aKTVBHOLII-
hy y oprocy Ha nspavyHare mapamerpe IUIIOPIUTHOCTI
HPUMEHOM IIPOrpaMa, jep HOCTe UL CTBAPHOT IIPOCTOP-
HOT pacIopefia, MehycoOHIIX MHTepaKIMja PasIMInTIIX Jie-
JI0Ba MOJIEKy/Ia Kao M MHTepaKIjyje ca CTAllMIOHaPHOM M
MoOMTHOM (pasoM, HOK IporpaM KOpHCTH CBOjy 6a3y 1o-
JlaTaka 3a HEOIIXOJIHO M3padyHaBame. OBO je y cKIamy ca
Beh HaBeleHNM UMHbEHMIIAMA Jla CY MHTepaKiuje uaMehy
MOJIEKYTIa Y XpOMATOrpapcKym i OMOTOIIKIM CHUCTEMIMA
BeoMa C/IIYHe U [ja peBepcHO-(pasHa xpomarorpaduja Mo-
e YCIIEIITHO Jia ce TIPYIMeHN 3a ,,IpenBuharbe Oronomike
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Ta6ena 2. Ispauynatn mapamerpy TunoQIUTHOCTH 32 MCOIUTHBAHA jefHIbEba JOOjeHI THHEAPHOM

pPErpeCMoHOM aHAIN30M.

Jennmerne Ry m r o Clog P

(1) 1,579 (£0,121) 3,121 (£0,183) 0,991 0,506 0,808
() 2,464 (£0,081) 4,093 (£0,124) 0,998 0,602 1,998
3) 3,438 (+£0,136) 5,129 (£0,207) 0,996 0,670 3,188
) 2,050 (+0,189) 2,314 (£0,279) 0,972 0,886 2,662
5) 2,469 (£0,102) 4,071 (£0,155) 0,996 0,606 1,475
(6) 2,158 (+0,203) 2,821 (+0,309) 0,971 0,765 2,136
(7) 1,719 (£0,175) 3,271 (£0,266) 0,984 0,525 1,117
(8) 2,445 (£0,135) 4,007 (£0,206) 0,993 0,610 2,307
) 3,465 (£0,121) 5,136 (+0,184) 0,997 0,675 3,497
(10) 2,164 (£0,194) 2,621 (+0,296) 0,970 0,826 2,971
(11) 2,455 (£0,199) 4,021 (£0,303) 0,986 0,611 1,781
(12) 2,188 (£0,097) 2,836 (£0,148) 0,993 0,772 2,445

3nayeme nmapamerapa Ry°, m, C° i Clog P Bupmern y TeKcry.

r - Koepumjent kopenamje (1o je Beha BpegHoct, Kopenanija je 60/ba).
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Cnuxa 6. 3aBUCHOCT aHTUMUKPOOHe akTBHOCTH 0 R)\(° (2) M o Clog P (6) BpegHOCTM

aKTHBHOCTH MOJIeKy/a. MeTop BeoMa 630 U JOBOJBHO II0-
Y3IaHO MOXKe Jia IPY>KH HeOIIXOfiHY MH(opMarjy o mapa-
MeTpyMa TUIO(IIHOCTH Tj. O TOME fia I HOCMaTpaHu
MOJIEKYI MCITyEbaBa HeOIIXOJHH YC/IOB Jia 61 Morao ja Ho-
Ka)Ke CBOjy aKTHBHOCT (YKOJIMKO je TToce/yje) — fia ce TpaH-
CHOpTYje Kpo3 OMONMOIKY MeMOpaHy.

3a OHe KOjIl >KeJle []a Ca3Hajy HEIlTO BUIIE O OBOj TeMI
npernopyuyjem pesujante pajgose Kaliszana n Hebergera
objaB/beHe 2007. TOIMHE.
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Abstract

REVERSED-PHASE CHROMATOGRAPHY, PRINCIP-
LE AND APPLICATION FOR PREDICTION OF BIO-
LOGICAL ACTIVITY

Rada Baosié¢, Hemijski fakultet, Beograd

Reversed-phase chromatography is the term used to
describe the chromatographic method in which the statio-
nary phase is hydrophobic or non-polar (e.g. octadecyl gro-
up), while the starting mobile phase (e.g. water) must be
more polar than the stationary phase. The distribution of
the solute between the two phases depends on the binding
properties of the stationary phase, the hydrophobicity of the
solute and the composition of the mobile phase. Reversed
phase chromatography is an adsorptive process, which reli-
es on a partitioning mechanism to effect separation. Elution
can be performed isocratic (the water-solvent composition
does not change during the separation process) or by using
a gradient (the water-solvent composition does changes du-
ring the separation process). Reversed phase chromato-
graphy has found both analytical and preparative
applications in the area of biochemical separation and puri-
fication. Lipophilicity is an important physicochemical pro-
perty of bioactive compounds, related to the ability of
molecule to be transported through biological membranes.
Reversed-phase thin layer chromatography is frequently



used to estimate the lipophilicity of organic compounds. It
is considered that the very similar principal intermolecular
interactions determine the behavior of chemical compoun-
ds in both biological and chromatographic environments.
From the obtained retention parameters (Rg) the lipophili-
city parameters (Ry;° and C°) of the investigated compoun-
ds can be determined. The chromatographically obtained
lipophilicity parameters describes intra- and intermolecular

N

interactions that actually exist under the experimental con-
ditions, thus give more realistic description of examined
system, than calculated values and can be used for further
quantitative structure-activity relationship studies. As the
example, the determination of the lipophilicity of some
Schiff bases by RP TLC and their correlation with antibacte-
rial activity was described.

Anexcanmap BOJII'R, IIpupogHo-MaTemaTiakn ¢pakyinrer YHnsepsureray Himmy,

(e-mail: bojic@bankerinter.net)

CITEHVNONYHE KAPAKTEPVICTUKE BOJE ! IbIXOB 3HAYA]

IIOJAB/bVIBAILE BOJJE HA 3EM/bI1

Kaxo ce n kajja mojaBmna xugpocdepa Haiue raHere?
To myrame ocraje ckopo HepemmBo. O MojaB/bIBambY Bofe
Ha 3eM/bJ IIOCTOje MHOT€ XUIIOTe3e, alu Cy ciefehe Tpu
Haynevar/puBuje. HajpacripocTpameHnja je xumoresa o Ko-
CMIYKOM IIOpeKiTy Bofie Ha 3empyt. Harmia ranaxcuja je Ha-
CTaIa U3 KOCMITYKe ITpallliiHe, Koja je TIopef OCTAIOT cafp-
KaJIa 11 BOTY, IIPBEHCTBEHO Y 00Ky nefa. [IpucycrBo ku-
CeOHMKa VI BOJOHYKA, a TaKoDe cafprkaj efia y cMelu ca
MeTaHOM, aMOHIjaKOM Yl MMHepaTHM KOMIIOHEHTaMa y
jesrpy KoMeTa, IIpeficTaB/ba OCHOBY Teoplije ITopeKIa Bofie
Ha 3em/b1. J[Ipyra Xumnotesa ToBOpH O 3eMa/bCKOM TTOPEKITY
Bofie. AKajleMIK BIHOIpafioB je 13Heo ITPeTIOCTaBKY fia je
HocTeneHuM x1ahemeM Mace 3eM/be, Y IPBOM CTaVjyMy
EEHOT ITOCTAHKA, O/A3IIO 10 KOH/IEH30Bamba VMCIIAp/bi-
BUjUX Marepuja, Mehy Kojima je 611a 1 Boga. Tpeha teopu-
ja IIpeTIIOCTaB/ba Jia Cy ce UCIOof, 3eM/blHe Kope popmu-
pam mpuMapHK (QIynaN y 30HaMa BUCOKMX HpHUTHCAKa 1
TeMIIepaTypa, Kojii Cy ce HPeTeXHO CacTOjaIy Off, BOJOHN-
Ka 11 YIJbOBOJIOHVKA. Y TOPIUM C/I0jeBUMa 3eM/bJHE KOope
TO/a3y IO MHTepaKije oBUX (rIynaa ca OKCUHNM MIHe-
pa/IiMa, LITO OBOAM JO IIPMMapHOT 06pasoBarba Bojie 1
YI/beH-IMOKCHAA.

Bopa npefcrap/ba HajBaXKHUje jefiibetbe 3a Pa3Boj
>KIBOT CBeTa Ha 3eM/bl. Y IlepHOy HacTajamba JeM/bIHe
atMocdepe, Y 10j Hije 6110 KiiceoHnka. 360r Tora ¢y mp-
Ba OpraHCKa jeiiberba HacTajala U3 MeTaHa, aMOHMjaKa 1
BOJie Kao M3BOpa KICEOHNMKA. Y TOM TaKO3BaHOM abuore-
HOM IIepuofly 3eM/bJHE CTOpYje, 03! [0 MojaBe IPBYX
CYIICTaHIIM KOje IIPeiCTaB/bajy OCHOBHE CacTOjKe >KUBMX
OpraHu3saMa — aMIHO KVCETVHA U IJXOBYUX MOMIMepa —
nenryya. [IpBu >kuBYU opraHyu3Mu Ha 3eM/bM MOjaBIIIN CY
ce, Takobe, y aHaepoOHIM ycnoBuma. OHn cy gobujanu
€HepIIjy 13 OKOJIHE CPeHe OKCHAAMjoM ofipeheHnx op-
TaHCKIX MOJIEKY/Ia aOVOTeHOT MopeKa, Y3 moMoh Boze u
CyH4eBe CBET/IOCTI.

JAJINJEBOJA JEJTHOCTABHA?

ITpema xemujckoj popmymnu — H,O, 063mpom fia ce ca-
CTOjU caMo Off BOJOHNUKA I KIUCEOHMKa, pekIo 01 ce a je
BOJJa BEOMa jeJHOCTABHO jefuiberbe. MebyTiM, BOGOHNK y

IPUPOIHNUM YCTIOBMMA MOXKE TIOCTOJATH Y BUILY TPH U30-
toma: npotijyma 'H, neyrepujyma *H u tpyuyjyma H. Ca
ApyTe CTpaHe, IIOCTOjI jol Behut 6poj M30TOITa KMCEOHNKA,
ca cnenehnm atomckum macama: 30, 40, 50, 1°0, 70,
180, 90, 2°0. Vimajyhu y By cBe 0Be M30TOITE, BOA
TIPEJICTaB/ba JENUIbERbE Ca 135 MOTYhIX M30TOTICKIX 06/~
Ka, MaJja ce IPMPOJHA BOA CacToji 99% Off jelyberba H-
216

Bese KICEOHNK — BOIOHNUK Y MOJIEKYITY BOJI€ TPajie
YTao Of1 104.3° cTernena (cmmka 1.). [Tocnenyma oBora je He-

5

O

104.3°
H . H
Crnuka 1. Yrao Besa y MOJIEKYITy Bofie

CUMETPUYHOCT 1 U3PasuTa MONapPHOCT MOJIEKY/Ia BOJE.
ITocTojame purona nsasusa MehycoOHO pUBIaYerbe MO-
JleKyna Bope. Pasiika y mapiyjanHyuM HaeleKT pucambuMa
KICEOHNKA J BOJOHNKA YIHU MehyMOJIeKy/IcKe cuie To-
JIMKO jaKMM, Jia ce jaB/ba cieryuiHa Mehymornexyncka
Be3a, KOjy Ha3HBaMO BOJTOHIYHOM Be30oM. 300T Tora ce y
TEYHOM CTarby jaB/bajy aCOLMjaT! ABa, TPU I BUILE MOJIE-
Ky/a Bofie, Majja je Hajuenthe crame Teure Bogie (H,0),
(crmmka 2.).

H

Cnyka 2. [IJumep MoseKyra Bofe

Kop mpemacka Bofie y YBpCTO CTambe, OFHOCHO KOJ
obpasoBara JIefla, jaB/ba ce BeoMa IIPaBy/IHA KPUCTAIHA
CTPYKTYpa, Y K0jOj aTOM KMCEOHVKA IPafiii IBE BOTOHIYHE
Be3e ca BOJIOHMKOBMM aTOMIIMA JiBa MOJIEKy/a Bofie. Tako
je CBaKiM MOJIEKY/T BOie OKPY>KeH ca 4eTHpI CYCelHa, Tpa-
nehu Tepaenap. Konauno, Behu 6poj Morekyna Bogie rpamy
HPOCTOPHE K/IACTePe, KOjI Y CBOjOj YHYTPAIIEHOCTI MOTY
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3apobuty Apyre Masie Mo/eKyre, popMupajyhn uBpcre pa-
cTBOpe (crmvKa 3.).

OCOBMHE BOJIE

JenHa of HajBaXKHMjUX OCOOMHA BOJiE je BeJIMKa CIIO-
COOHOCT pacTBaparba HAJPATNINTHIUX YBPCTHX, TEUHHUX U
racoBUTHX cyrcTaHy. OBa ocoOyHa je O6asypaHa, IIpe cBe-
ra, Ha ’beHOj U3Pa3NTOj MOTAPHOCTH. Y KOHTAKTY Ca, HIIp.
YBPCTOM CYTICTaHI[OM, MaIii MOJIEKY/TI BOJIe Ce OfiToBapa-
jyhuM KpajeM cBOT AMIIONa Besyjy 3a IOBPIIMHY CYIICTaH-
Iie 1 CBOjUM TIPUBIAYHNUM CH/IaMa OTKUAjy MOjeuHe de-
crutie, opHocehy nx y pactop (cmka 4.). OBo je moce6HO
U3POKEHO KOJ, MOTAPHNX jefIberba, a HAPOYUTO AKO CY
CIIoco6Ha fia Tpajie BOROHIYHY Be3y. CIIYHO ce fiellaBa I
Ca TeYHHM ¥ TACOBUTHM Martepujama Kajia oDy y KOHTaKkT
Ca BOTIOM.

ITpucycTBO BOIOHIYHE Be3e MOXKe 00jaCHUTH ¥ MHO-
re Ipyre ocoOMHe BOfie, Kao LITO Cy Tayka K/bydara I
MpXbema. OBe TeMIlepaType Cy 3HATHO BUIIIE ¥ OJHOCY
Ha XOMOJIOTa jef[/ibetba BOJOHNUKA Ca OCTATIM e/IeMEeHTH-
Ma mecte rpyme. Ha mpumep, o aHaIoruju ca Xugpuauma
cymriopa, ceneHa u tenypa (H,S, H,Se, H, Te), xapa He 6u
HOCTOja/Ia BOTOHIYHA Be3a, BOfia O ce 3aMp3aBajia Ha —
90°C, a wpydana 6u Ha —70°C. ITopep Tora 1 MHTepBaI
TEYHOT CTarba BOJIE je MPHMOMIDKHO T ITyTa WNPH Y OFHO-
Cy Ha TeopHjcKu u3padyHat. OBe, KaKo UX HeKM HayYHUIII
HA3MBajy, aHOMaJIMj€ BOJIE, Off HEITPOLIELMBOT CY 3HaYaja 3a
>KIBOT Ha 3eM/bIL.

Benuxu TOIIOTHY KamanuteT Bofe oMoryhasa pery-
JUcarbe TeMIlepaType 3eM/blHe HOBPILINHE, C 003UpOM Ha
TO 1a OTPOMHA Maca BOJie Y X/IaIHIM TIepHOiMa JIaraHo
TyOU TOIDIOTY 3arpeBajyhiut CBOjy OKO/IMHY, @ Y TOIUINM Ile-
pHoiMMa ce criopuje 3arpesa xafiehu Basfgyx U KOIHO y
CBOjOj ONM3VHIL.

Kopn Bope ce jaB/ba 11 aHOMaJIHa POMeHa ClelIyHe
TeXx1He ca TemneparypoM. Hajseha crienygmyna Texmma
BOJI€ je Ha TeMIlepaTypu of TauHo 3.98° C. VIsHap u ucrop,
OBe TeMIlepaType, BOfia ce INPH, OAHOCHO OMafia eHa
crienmduyHa TexuHa. VI3 oBUX pasjiora, ey Koju ce ¢op-
MIpa OCTaje Ha MOBPUIMHY BOJIe U KOHAYHO je TIOTITYHO
nokpusa. O031poM Jia je Jief IO TPOBOJHIK TOIUIOTE,
BOJI UCIIOf, Iera ce He 3aMp3apa. Crennduina TexmnHa
JIefa je 3a 1/11 leo Marba Off, BOJE, I1a ce 360T Tora MCTO TO-
TIMKM Jie0 JIEfieHe Mace Hala3y M3HaJ, BOJIe, @ OCTa/la KOMH-
YIHa MCIIOf, IOBpLINMHe. Y IPUPOH OBa MojaBa oMoryhasa
OIICTAaHAK YKMBOT CBeTa Y BOAY KOJ, HUCKMX TeMIlepaTypa.
Kapa 6u nepy 6110 TeXxu of, Bofe, IpUpoziHe Bofie 611 ce 3a-
Mp3aBale Off JHA Ha rope. Y OBOM CiIy4ajy 6u ce y ceBep-
HMM KpajeBIMa BOoia CaMO MajIo OfiMp3aBajIa Ha MOBPIIN-
HI Y TIeTHUM NIepPUOAYMA, 300T Yera 61 XMBOT Y 10j 610
notiyHo oHeMoryheH. [Tocremiie Imuperba siefa cy 1 Heke
reomopdoroixe nojaBe. Boma koja ce Hanasu y OBpIIH-
CKIM C7I0jeBIMA CTeHa, IIPY IPOMEHM CIIO/balllibe TeMIle-
paType 1 3aMp3aBaiby SOBOAM JI0 LINpeha IYKOTHHA I
pasbujama cTeHa. BulecTpykiM IOHaB/barbeM OBOT IIPO-
11eca y IpefennMa U3/I0KeHM Hal3MeHUYHOM Mpasy I
OTararby J7iefia JoNash 1o IPOMeHa Y CTPYKTYPH T/a.

[ITo ce Tiye KpeTarmba BOJEHMX CTPYja, OBa I10jaBa Jja-
je joIl jemHy Ba>KHY OTOZIHOCT y C/Ty4ajy CEBEPHIX MOpa.

70 Xemujcku ipeineg

Tommje cTpyje ce Mory KpeTaTu U3Haj, XJIalHUjUX BOfe-
HJX Maca, a Ia CKOpPO YOIIIITe He JO0/Ma3y JIO IIXOBOT Me-
IIamba.

Bopna je pemoBHY IpaTivIal; CKOpO CBHX CYIICTAHIY Ca
KojuMa ce cpehemo, 300r yera 1Ma 3HaYajaH yTHIfaj HA Op-
3MHY OfIBMjatba MHOTMX XeMUJCKIX Ipolieca. 3Hayaj KaTa-
JIUTUYKOT JIe/IOBakba BOJIE je 3allaKeH TeK KaJja Cy CyI-
CTaHIIe Yifja ce peaKTHBHOCT UCITUTUBAIA OPIDK/BIBO OCY-
wene. Taxo je lukcon (Dixon) npumerno fa cMerna yr-
JbeH-MOHOKCHJIa 1 KVICEOHMKa OCYIIeHa CY/I(aTHOM Kiice-
JIMHOM He eKCIVIOAMpa IPIIMKOM Hpoyacka BapHue. Vc-
Ta CMellla CHAYKHO eKCIUIORMpa y IPYCYCTBY Tparoba BoJie.
bejkep (Baker) je ycraHOBMO 2 Cy MHOTe Jipyre peakiiyje,
KOje ce yoOIuajeHo OfiBIjajy eKCIUIO3MBHO, M ca 0Cmoba-
hamem Benmyke KoMYNHE eHepryje, CIipedeHe MHTEH3UB-
HJM CYIIemeM peakTaHaTa. Y I/beHIK pearyje ca KICeOH!-
KOM BeoMa CIIOpO IIPY 3arpeBarby, aMOHjaK I XJIOPOBO-
JIOHVIK Ce He jefl{He YaK HI Ha TeMIIepaTypH TOIUbeba Cpe-
6pa, a IIpy MpOIACKy BEepHULIE OTIA3H O PeaKluje, an
6e3 excruiosuje.

OBJIMIIY BOJIE Y IIPMPOIN

ITocToje pasnuaure popme Bope y mpupopi. [Toper,
cnobopHe Bofe, cpehy ce MHOTH 00MMIM Be3aHe Bofe. Y
KOMIUIEKCHMM jeIMIbeb/IMa Ce Ha/lasy XeEMUjCKI Be3aHa
BOJIa, KOja ce Ha3MBa KpUcTanu3aluona soga. Ilpmikom
3arpeBarba OHa ce M3/IBaja, a/ii ce Ipy Xnabherby IOHOBO
Be3yje 3a 6e3BOJIHY MaTepHjy y3 oOpasoBarbe xuapara. He-
Ka jenyiberma cafp>ke KOHCTUTYLIMOHY Boxty. [lopen xemutj-
CKII Be3aHe BOJie Y XeMMjCKIM jef}ibebIMa Ce jaBbajy U
Ipyry 00NNy BOfie. 3€0/MUTH, CIIVKArel, emynosa, [I1-
He, OTIaJI 1 C/IITYHe MaTtepHje cafpke copboBany Bomy. OBa
BOJja Ce HaJTa3y Yy MHOTOOPOjHIM MYKOTHHaMa I MUKPO-
IopaMa BUCOKOpa3BljeHe YHyTpallltbe NoppiuyHe. Vako
caip>kaj BOfie y OBUM MaTepyjaMa Moyke JocTHRY yzieo of
20 710 30%, OHe Ce Hajla3e y By IOTITYHO CYBOT ITpaxa.
Bopa xoja ce Hanasy Ha IOBPIIMHY CTaK/Ia, KBapIIa, XIBe
U CIMYHYX MaTepuja 30Be ce aficopboBHa Boia. OHa ce 3a-
AprkaBa y BUAY TAHKOT, MOHOMOJIEKYNIAPHOT C710ja Ha I10-
BPILVHI YBPCTe MaTepHje Koja je Y KOHTAKTY ca BIaKHOM
cpenyiHoM. OBaj 0OMMK BOJie ce Ha3uBa U XUTPOCKOITHOM
BopoM. Koniranna afcopboBane Boge pacTe ca nosehamem
crienyuyHe MOBPLINHE CYTICTAHIIE Y BTAXKHOCTH OKO/IN-
He. Y >KVBYMM OPraHM3MIMa II0CTOj| (PM3MOMOIIKY Be3aHa
Bopa. VIHTepecaHTHa je YnMibeHMNIIa [1a MOEKY/IN pu3no-
JIONIKY Be3aHe BOJie IMajy pacropef CIMYaH OHOME y
CTPYKTYpU JIefia, C TUM ILITO jefaH MOJIEKY/I BOJe YBeK
rpagu HAJBUIIE tpu Bogoun4He Bese ox moryhe
YeTHPH.

Crnuxa 3. [IpocTopHM pacmioper; MoneKya Bofie y /efy.



Ca IIpoMeHOM MPUTHCKA ¥ TeMIIEpaType Memwajy ce 1
0COOMHE BOJie, IITO Ce MOYKe 06jaCHUTI IIPOMeHaMa Y He-
HOj cTpykTypu. Boma x/byyda Ha 100° C, mpy IPUTHCKY Of 1
atMocdepe. Ca noBehambeM HaMOPCKe BHUCHHE, OTHOCHO
CHIDKaBarbeM IIPUTHCKA, CMalbyje Ce TauKa K/bydarba BOfE.
Taxo y mecTy KBUTOY, Ha 2850 M Ha]MOPCKe BICHHE, BOLA
K/byda Ha 90.1° C, a Ha Mout EBepecty (8882 m) Tauka
K/bydarba ce cMambyje Ha 72°C. IIpu BUCOKOM IPUTHCKY,
HIIP. 071 20 aTMOc(epa, 71ef ce Tomy Ha 200° C 11 0BO CTambe
je TIo3HaTO Kao Bpenu nef. I1pu 3arpeBarmy 10 BUCOKMX
TeMIlepaTypa Bofia BuiecTpyko nosehasa moh pacTsapa-
Ha YBPCTUX CYICTAHIM. 360T Tora Ha BE/IVKIM JiyOMHAMa
Y 3eM/BIHOj KOPH, TJie TI0CTOje BUCOKM TIPUTHCIIN ¥ TeM-
Teparype off 300 — 400° C, pacTBOP/BUBOCT MIUHEPATTHIX
Marepuja pacTe 3a TPM JJO YeTHPY IyTa. Y OBUM YCIOBMMA
Ce BUIIECTPYKO yOp3aBajy 1 XeMMjCKe peakiinje, Kako 360t
IPUTHCKA U TeMIIEpaType, TaKO 1 360T eHOPMHO BICOKIX
KOHIIEHTpaLyja.

TEIIKA BOJIA D,O

Meby cBuM 13oronma BOTOHMKA 1 KICEOHNKA, I0-
ce6Hy yory uma jieyrepujyM. Kop oBor nsororna BofgoHu-
Ka, 300r Behe Mace, e/IEKTPOH je yia/beHIj1 Off jesrpa. 3ax-
BabYjyhu ToMe criobofHM aTOM feyTepyujymMa 3HATHO je Be-
hut opy aToma npoTijyMa, ITO yTiYe Ha Herobe (usnyke u
XeMujcke Kapakrepuctuke. [IpupopHa Bofa cagpku Mak-
CUMaJIHy KOJMYMHY IIPOTHUjyMa, M30TOIa KOjI II0Kasyje
TIO3UTHBHI YTHULIaj HA >K1Be opranusMe. Boma xoja canpsxu
MOBMILIEHY KOHIIEHTpaljy ieyTepyjyMa MK TpHULijyMa,
HasyBa ce T&KOM U IITeTHA je 3a BehMHY )XMBUX OpraHu-
3aMa. Y KOHTAKTY ca TelIKOM BOJOM OOMYHM M30TOI BO-
TOHMKA KOju ce Hanasy y hemnjama BofieHNX Oypaxa, Cy-
CTHUTYUIIIE Ce IeYTEPUjYMOM VTN TPUIIMjyMOM, HO KaKO Jio
TOTa JJ0/Ia3! jOII Huje T03HaTO

ITpy Memamy J1ake 1 Tellke BOTe, AoMasu fo cenehe
nsororncke nsmere: H,0 + D,0 = HDO. [laxie feyrepu-
jyM ynasu y cacras HDO, TakosBaHe IOMyTeIlIKe BOfiE, 11a
P peaTMBHO Ma/INM KOHIIEHTpalijaMa 3alipaBo 1 He
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Cnuka 4. PaCTBapa}be YBPCTE CYIICTaHIIE Y BOAM

nocroju obmuk D,0. ,,D Bopa®, kako ce 00MYHO HasyBa
nonytemka HDO, kao u Tenika D,O Bopa, y mpupogHumM
U3BOpUMa NIPUCYTHA je Y TAKBUM KOHIIeHTpalujama,
HNPUOMIDKHO pefia BeMMYIHE JPYTHX MUKPOeTeMeHaTa, 1a
HeMa OGMTHOT yTHIIaja Ha )KUBY CBET.

ITpoTujym u fieyTepujyM y pedHIM U je3ePCKUM BOfa-
Ma Hajlase ce 0OMYHO Y OTHOCY 1:6900, Y MOPCKO]j BOAM
1:5600, a Y CHETY 1:9000.

Teuika Bopa je, Takobe, cmabuju pacTBapad. AKo ce y 1
dm?3 o6uune Bope Ha 25°C pacTBapa 4.94 mola NaBr, y 1
dm? Tewke Bogie ce pacTBapa cBera 3.21 mol. Temneparypa
K/by4ama Telllke Bofie je 1.4° C BuIIa Off 1aKe BOfIE, a TOMN
ceHa+4°C.

ITo Munubemy HayuH1Ka Myxadesa fieyTepujym fona-
31 Ha 3eMJby 13 KOCMOCA, a TIPOTHjYM Ce TyOu IIPeKo aTMO-
ctepe. Kao pesynraT oBe 13MeHe y IPMpPOTHIM BofiaMa ce
noBehasa capipxaj meyrepujyma. Cymep reruka Boga T,0,
TONa3y Ha 3eM/by Ca IaloM KOCMUYKUX Tela MeTeopa 1
KOMeTa. Y 3aHeMap/blBO Ma/IIM KOJIIYVHAM OHa Ce Hajla-
31 y HeKVM BofjaMa O/IIDKe eKBaToOpy, € THM LITO je Bberopa
KOHIIEHTPAL/ja 3HAYajHO HIDKA y OGHOCY Ha JIEyTEPHjyM.
Tpunujymosa Bofa je pagyoaKTHBHA I OHA Ce KOPHUCTU Y
TepPMOHYK/IeapHIM IIPOLieCHMa, a Takohe Kao M30TOICKN
UHMKATOP Y XeMUjCKIM ¥ OUONOMIKNM CTPOKUBAbIMA.

JA JIN JE MHOTO BOJIE HA 3EMJbI?

Hama nianera je Behnum fieom caunieHa off BOJIe.
70.8 % moBpIINHE 3eM/be NHe OKEaHN, MOpa, PeKe 1 JIe]i-
Huy. VcnmTiBara nokasijy fja untasa xuppocdepa nva
3ampeMIHy Off 0KO 1400 Mmmvona km3. Ha nipsu moren
TO je MMIIO3aHTHA KOMYIHA, MehyTuM pasmatpajyhu me-
Ta/bHIIjE Ty YMEEHNLTY AOTIA3UMO A0 3aK/bYUKa fja CBETCKI
OKeaHI 1 MOpa Caipke 1340 Miwnona km?, ok kommansa
CTIATKMX BOAa Ha 3eM/bl He Tperiasn 32.2 Miinona km?, op
Kojix 25 Mwmona km?, mpumana nefHmpmvMa, a 250 Xmwba-
ma km?3 wime jesepa. Peke unne 1.2 xwpage km?. Yieo moje-
MVHIX OO/IVKA BOJIE je IIPefiCTaB/beH Y Tabemn 1.

Ta6ema 1. Yaeo nmojeguanx o61mka Boje y xuppochepn

KommnoHenTa xuppocdepe Yieo y yKyIiHOj KOMUYMHM BOTIe

CBeTCcKI OKeaH U Mopa 094
IlopzemHue Bosie 0.02
Jlen u cHer 0-04
TToBpmMHCKe BOfie 41073
Armocdepcke Bosie 1074
Bopa y )KMBUM OpPraHM3MMMa -6

310

Axo ce uMa y BUly la OCHOBHA Maca peKa OfjIa3u y
MOpa, T7ie FO/asy IO Melllama ca CTAaHOM BOFIOM, jacHO je
T ce KONIYMHA CTaTKe BOJie jOIII BUIIIe CMambyje. 360T Tora
BaKHY Y/IOTY y BOBOCHAO/|eBarby HaCe/beHNX MeCTa UTPajy
aKyMyraiuje Bofie ¥ eBeHTya/IHa bIXOBa IIpepajia I -
cTpubynnja.

Haxie, Ha 3eM/b) IIOCTOjU Be/NKa KOIMYMHA BOJIE,
/I Cy pe3epBe IOCTYIIHE C/IaTKe BOfie BeOMa Male I IIpakK-
THYHO CY IIpeficTaB/beHe pekaMa I jesepuma. VHTeH3uTeT
HOTPOIIHe C/IATKe BOfie Ha 3eM/bH je BeoMa BEMINKIL 1 pa-
CTe U3 rofiuHe y ropuHy. [Torpebe MHAyCTpHje Cy OKO 215
km?3, eneprerike 240, ceocknx momMahnHCcTaBa 4200, IOK
KOMYHa/IHe [I0TpeGe 3a BOKoM AOCTIDKy 920 km?. Cymap-
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HI TOIUUIEBI [IPWINB CTIaTKe BOZE je 3500 km?. Temrio pa-
cTa roTpeba 3a BOLOM IIpOLIEbYje Ce Y IIPOceKy Ha 5 — 6 %
rOfyIlIbe, a Y ofipeheHnM ap>kaBMa 4ak 10 — 12 %. Cy-
IIPOTHO OBMM IOTpebaMa HelIPeKIHO pacTe 3araberbe Bo-
zie.

Y ToKy jenHe ropuHe y peke ce nsbamu oko 160 km?3
PasHIX OTMafHIX BOJA, TAKO Jia je saraheHo Buite off 12 %
BOJIEHIX M3BOPA, a Y MHAYCTPU)CKH Pa3BUjeHNM 3eMbaMa
u 110 25 %.

XEMUMJCKU CACTAB ITPMIPOJHUX BOJA

Y pypopHOj BOAy Cy pacTBOPeHa pa3/diTa OpraH-
CKa JI HeOPIaHCKa jenuberba. Y 3aBUCHOCTH Off (PU3IIKO
XeMUjCKUX 0COOMHA 0Ba jemIIberba MOTY OMTH Y pasmdy-
TOM OO/NNKY: IPaBYU PaCTBOPY, KOMOUAM, CYCIIeH31je 1 pa-
CTBOpeH racoBi. MuHepante conu oborahyjy Bogy Katjo-
HiMa Kao wto cy: Ca*, Mg**, Na*, K" uzp. u anjornma
nomyt: SO2°, COY, CI", HCO; . Op opraHcKux Matepuja
TY Cy aJIKOXO/Y, YIJbOBOJOHUIIY, aMVHOKICETIHE, OpraH-
CKe KICeTIMHE U HbIXO0BE COIM U JipyTa jenumbersa. Komonpe
IpeJCTaB/bajy BUCOKOMOJIEKY/IapHA OPIaHCKa jeMEberba
(xymuHCKe 1 QyIBO KMCeNNHe), COMYU TBOXKDa, CIIMKaTH,
IJIMHe, MUKPOOpraHu3Mu, Mukpodiopa nta. CacTas mpy-
POIHMX BOJA Ce Mekba y IIMPOKOM PacIIOHY, 3aBUCHO OFf
MeCTa Ha/TKera.

Cappyxaj CBHX pacTBOPHIX MaTepHja y Bomu ce Kpehe
071 20 - 10000 mg dm ™3, OPraHCKIX jeEberba Off 2 — 1200
mg dm™3, a comn o 5 - 1500 mg dm 3. 3a uBM CcBeT 3Ha-
JajHM CacTojLIM BOZie Ce Ha3uBajy Oyorennm. [Ipema sHava-
jy mene ce Ha Makpo enemente: N, K, P, Ca, Mg, Fe, S, mu-
Kpo enemente: Cu, Zn, Mn u ynrpamukpo enemenre: V, Ti,
Co.

MYTHORA, ITPO3PAYHOCT 1 BOJA BOJE

Bopa mma pwin4HO Manu KoepuIMjeHT IpetamMarba
CBET/IOCTU Y OFHOCY Ha pyTe TeYHOCTH, KOjI M3HOCK 1,33,
y nopebersy ca pasmiduTiM OpraHCKHM pacTBapuMMa, Ifie
ce oBaj koeuyjeHT Kpehe off 1,44 1o 1,60. Jebmpuna
OCBET/BEHOT C7I0ja BOJIE je Pas/iuiTa y PasHiM BOZEHNM
cpennHaMa. Y MOpMMa 1 OKeaHNMa OHa M3HOCH Off HeKo-
JIVIKO JIeCeTHHA 10 CTOTHHY MeTapa, a Y CIATKMM BOFaMa Off
HEKOJIVMKO CaHTHMeTapa [i0 AeceTak MeTapa.

Y3pok MyTHOhe BOfie je TPUCYCTBO Y 1H0j CYCIIEH/0-
BaHIX JleOnehnx ecTiIa Kako MUHEPAHOT HOpeKIa: I7IN-
He, XyMJIHCKe MaTepuje, YeCTHIIe 3eMbe U Jip., TaKO J1 Op-
TaHCKOT, OfHOCHO OMOIOLIKOT IIOpeKIa: BOfieHa MUKPO
¢rnopa, anre, bakrepyje. [Jumensuje yecTuua cy ofpebhene
FbIIXOBOM IIPMPOOM J ijaMeTap 1M ce Kpehe of; 0ko 3 o
100 pm, IpK YeMy Mory OUTH BIbYBE I ro/mM OKoM. Ka-
KO pacTe 1BIXO0B 6poj pacTe i MyTHOha BOfie, a CMatbyje ce
FbeH KBTUTET. 3aT0 je MyTHONhA BaXkaH II0Ka3aTe/b KBAI-
TeTa BOJie, T1a Ce Ha OCHOBY e MOXKe OfpenuTyt MoryhHoCT
IbeHOT Kopuihera.

OmmurorpodHe Bofie Cy BPJIO YHCTe BOJie, IIPBe KIIace,
4yja je pO3pavHOCT MUHUMATHO 6 m. MesoTpodHa Bofa,
yucTohe ipyre KIace, MMa IPO3PAYHOCT JI0 4 M, a c1abo
eyTpo¢Ha Bopia je sarahena Bopa, Tpehe kiace, ca mpo-
3paysoihy MarbOM Of 2 M. Jaka eyTpOopHOCT OfpasyMe-
Ba BHCOKY 3arah)eHOCT, IIITO OfirOBapa BOAM KBATNTETa YeT-
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BpTe K/Iace, IIPO3PavYHOCT Mara off 1 m. [Tomurpodua Bo-
[ia MMa IPO3PAYHOCT OKO 0,5 M 1 CIIafa Y IIeTy Kiacy. Xu-
neprpodHa Boia je Bpo 3ara)eHa Bofja, LIecTe Kiace, ca
Hpo3payHOLINY MabOM Off 0,2 M.

Y3pok mosehama MyTHORE, Kao 1 H0jaBe 60je Bofe,
HOpef] OCTAJIOT, 3aBJCHU Off IPUCYCTBA BOIEHUX OM/baKa,
Koje 00yxBaTajy HIDKe XIopoduiHe opranusme. OB op-
TaHM3MHU Ce MOTY PasBMjaT! y BOMIM, Ha KaMelby YU Ha He-
KIMM BOJIeHVM >KVBOTHIbaMa, a IIPETEKHO Cy IpefiCTaB/be-
HM $puUTOITaHKTOHMMA. Ta orpomHa rpyma >xusux 6mha
HoApasyMeBa MUKPOCKOIICKe jefHONhenujcke ycampeHe
WM KOZIOHWja/THe OpTaHM3Me, KOji MOTY er3MCTHpPATH 3a-
jemHo ca GaKTepujaMa MM Ca PaCTHEBEM Y BOTM.

Konnunza ¢purommaHKkToHa Ce GMTHO Merba Y 3aBI-
CHOCTH Of THIIa BOTIEHOT PeCypca, OFHOCHO Jia JIi Ce Paji
0 CTaTKoj WK Mopckoj Boxy. [lopen Tora of 3Havaja cy u
(bu3IIKO-reorpad)CKi M METeOPOTIONIKY YCIOBH, Kao M iy-
61Ha, IPO3PaYHOCT ¥ IIPYCYCTBO XPAH/bBUBIUX Matepuja. Y
LIprom Mopy 6romaca PUTOIIAHKTOHA Y IPOCEKY MBHOCK
5 - 10 mg dm3, a y JamasnckoM Mopy 20 — 50 mg dm 3.
3HaTHO Mama 6uoMaca HaheHa je y TuxoM okeaHy 1 — 2 mg
dm™. Cagprkaj 0BMX OpraHn3ama y MOpUMa 1 OKeaH/Ma
pacTe off eKkBaTopa Ka jy>kHoM 1noiy. Hanporus, y cnatkim
BOJlaMa IXO0Ba KOHIIeHTpalnja ce Kpehe y Bpro umipo-
KMM TpaHNIiaMa Off 1 Mg 0 HEKOMMKO rpama Ha dm ™.

Bonene 6mpke He camo fia nosehasajy myTHOhY Bofie
Hero joj #ajy u 60jy. boja 3aBycu op capprkaja murmeHara y
henmjama 6rbaka 1 MOXKe ce MeHATH OF, IUTABO3€TEHE 10
CMBe, OHOCHO Of LipBeHOBHONETHE A0 IpBeHe. OHa ce
IPHMETHO jaB/ba Beh Ipy KOHIeHTpalijamMa pUTOIVIaH-
KTOHa 07 1 g m 3. Y JleTHheM [epHojy OBa 10jaBa je MHTeH-
3MBHMja, 3aTO LITO Ce BOeHe OnrbKe Op>ke pactiajajy y mo-
BPIINHCKIM CJI0jeBIMa, IIOC/Ie Yera Ce IIXOBM OCTAIN
IpeHoce 1 Ha HIDKe ciojeBe Bofie. MyTHOoha 11 060jerbe Bo-
Jie Y BeMKUM JyOMHAMa, 0 KOjUX Ce MOXKe IPOCTHUpPATH
CBET/IOCT, ;0/Ia3U OfF POTOCUHTETH3YjYRUX CYyMIOPHUX
Gaxrepnja koje renepuury H,S, xoju femiMiaHo npenasu y
KOJIOMHY CYMIIOP.

KBAJIMTET BOJE V1 IbETOBO O1YBAIBE

[Tocnepmwux roguHa ce jampa cBe Behn mpobnem
0b6e30ehyBarba HeOIIXOHe KOMIYMHE Bofie ofroBapajyher
KBaIuTeTa. Y TOM CMIUCITY BElNKa MTaXKiba je ocBeheHa
aricTohy Bofie 1 eHoM ouyBaby. 11ITa je TO uncTa Boga?
JemHO3HAYHI OTOBOP Ha TO MITakbe Hifje Moryhe faty, 3a-
TO ILITO Ce Y IIPUPOHOj BORN YBEK Ha/la3e pasyudiTe Ipi-
Mece. HbuxoB cactaB u KoHIeHTpanuja oppebyjy ymorpe6-
JBMBOCT Bofie y ofipeheHOM KOHKPETHOM CITy4ajy.

Ha ocHOBY opraHckmx 1 MUHEpaTHUX MpUMeca,
IpUpOAHEe BOJe ce iefie Ha yeTupy Kiace. [IpBa kmaca
HpefcTaB/ba BORy 3a Iuhe, Bofa Apyre KIace je IOTOHA 3a
rajeme puba 1 pexpearyjy, Tpeha Kraca ce KOpUCTH 3a Ha-
BOJjibaBalbe, a YETBPTA je TEXHMYKA BOA.

Y MHOTHMM CITydajeBUMa BOJia ce IpUMelbyje 6e3 mo-
ceOHOT TpeTMaHa: 3a pubake, HABOJABAIbE I peKpea-
nujy. Ja 6u Boga ofroapana oppeheHnM HOpMaTHBYMa,
HOTpe6HO je ia 7o6po PYHKIMOHMIITY IPOLIECH CaMOIIpe-
uymthaBama. OuyBarbe KBaTNTETA BOfle Y BOKO3aXBaTHMa
1 006e36ehnBame mbeHe OMOTOIIKe MCIPAaBHOCTH je BeoMa



CTIOKeH IIPOLIeC 1 3aBYICH Off, Pas/INMUMUTIX (paKTopa Koji cy
Yy Best ca pyHKIIMOHVICabeM BOIEHIX eKO CHCTeMa, IMajy-
hn y Bumy HTepaKimjy Bogosaxsara ca atMocepoM, OKo-
JIMHOM ¥ ca tberoBuM gHoM. Ha dpopmuparse kBanurera
BOJie Y BOFI03aXBaTuMa OMTaH yTUIIAj MMajy MHOTY abuo-
TITYKH, OMO/IOIIKN M aHTPOIOreH! (haKTOPH.

Ab6uotnuxn pakropu o0yxBarajy mojaBy eposuje 1
00py1IaBa 3eM/BUINTA, CIMpPArbe IOBPIIMHCKIM BOflaMa
3aM/BMILTA PAa3/IIYUTOT CACTaBa, PACTBAPAIbe PA3IIIUTIX
racoBa 1 4eCTHIIa 13 aTMOcepe MaJaBUHCKIM BOJaMa.
Op 6monorkux dakropa Tpeba ycrahu nporec poTocyH-
Te3e BOfIeHNX Oubaka i Belier BOJeHOT pacTiiba, Kao i
¢ukcanyjy arMmocepcKor a3oTa IeIoBambeM MIKPOOPT-
H13Ma. Y OpojHe aHTpornoreHe gakrope claajy: HoCTpo-
jerba ca BOZOCTaHMIIAMa Ha peKama, Koja CTy>Ke 3a mpeba-
I[UBarb-e BOJIE 3 jeIHOT PETMOHa Y APYIH, eMUTOBAbEe H-
IYCTPUJCKVX M KOMYHa/IHUX OTIA/JHUX BOJIA, TepMOeHep-
reTcKu objexTy, mpruMeHa hyopnsa u mecTuiza, sarabema
HacTa/Ia MCIUparbeM ca TepUTOpHja IpajioBa.

PasbnaxnBame 3arahennx Boma aTMocdepckum maja-
BIHAaMa je jenaH ofi pakropa camonpeunnhaBarmwa Ipyp-
OJIHMX BOJIA, KOjJ Ha >Ka/IOCT He eTMMMHMIIe 3arahusade,
Beh caMo cMambyje BbIXOBY KOHIeHTpaiyjy. Temmeparyp-
H BaKTOp ce cMaTpa BeoMa 3HA4ajHIM Y OUyBaby KBaII-
TeTa IPUPOJHIUX Bofia. Tako ca MOpacToM TeMIlepaType
BoTe 3a 10° C, BOJICHO pacTybe 3Ha4ajHO BUIIE aCHMIITyje
TellIKe MeTaJle, eCTULN/E J IpyTa OTPOBHA jeiberba. Y
JICTO BpeMe, pacT TeMIlepaType noBehaBa MHTEH3UTET M-
HepaJu3alije OpraHCKIX MaTepHja LITO aKTUBHUpa IPOLieC
caMorpeynihaBama BOfi03aXBara.

KonauHo, Tpeba Harnmacuty fa je sHatHO Behu 6poj
npupopHyx $akTopa Kojit MOTofyjy caMonpednuhaBamby
BOJe, Off OHMX KOj HapyIaBajy eH KBamuteT. MehyTum,
KBaJINTET BOJIe Ce MOYKe OUYBaTH jef{IIHO aKO ce oOpo
KOHTpo/uiry (JakTopy aHTPOIIOTeHOT 3arabuBara, Kojit

BPJIO 4€CTO HapyIIaBajy TPUPOJHY PABHOTEXY.

Abstract
SPECIFIC WATER PROPERTIES and its IMPORTANCE

Aleksandar Boji¢, Faculty of Science and Mathematics,
University of Ni§

Water is the most important compound providing life
on Earth. Although it seems as simple compound, it can be
found in 135 isotopic forms. Angle between hydrogen-ox-
ygen bonds in water molecule makes water molecule polar,
causing molecule attraction and hydrogen bonding. As a re-
sult of its high polarity, water can dissolve different substan-
ces. Freezing and boiling points are, due to the same
reasons, unexpectingly high comparing to homologous om-
pounds of the 6™ group elements. Also, due to hydrogen
bonding, water has high thermal capacity. Beside water in
free form, there are different forms of bound water: crystal-
lization water sorbed and adsorbed water and physiologi-
cally bound water. Water in the environment is complex
mixture of organic and inorganic matter in a form of: solu-
tion, colloid, suspension and dissolved gases. The reason of
turbidity and color of water is existence of suspended par-
ticles of: clay, humic matter, soil, aquatic fitoplactons and
bacteria. Due to great importance and rising consumption
of water, nowadays there is the main problem providing of
quality water in needed amount. Total amount of clean wa-
ter is dependent of balance between water selfpurification
capacity and factors of anthropogenic pollution.
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BECTMU 3a IIIKOJIE

44. PEIITYBJIMYKO TAKMUYEILE 13 XEMUJE 3A YYEHIKE
OCHOBHHIX IIIKOJIA

44. PEITYB/IMYKO Taxkmuderbe 13 XeMijje 3a yIeHUKe
OCHOBHIUX IIIKO/IA, Y Opranusanyjiu Munucrapcrsa mpo-
cBete Penry6muke Cpbuje n CpricKor XeMUjCKOT APYIITBA
(CXII), onpxaHo je 24. u 25. Maja 2008. TofyHe y Yauky.
Ommiraan gomahus 61o je konexrns OIII "Tanacko Pajuh”,
Ha 4eny ca supekropkoM 1kone Hesenom Casuh u Criaba-
HoM TyTyHOBIh, podecopkoM xemuje. Perry6rmidke Ko-

MIICHje pajiiIe Cy Y cacTaBy: KaTteropuja TecT u ekcrepn-
MeHTanHe BexOe: ip Becenmnu Macrak (npepceHuk), Mp
Buwpana Tomamrenh, mp Tamapa Togoposnh, Bojan By-
nosuh, Jerena Jlasuh, cBu ca Xemmjckor daxynrera y beo-
rpany, ap Henag Munocasuh, us Llenrpa 3a xemujy
MXTM-a n Bepa My>xpeka, CaBeTHIK 3a IIIKOJICKO Pa3Boj-
HO IUTaHupamse y Kparyjesily; kateropuja TecT 1 MCTpaxkn-
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Bauku pai: Pagojka Hyphesuh, Crenyjancra Meronyke
HacTaBe xemyjje (IIpefceHuK), ap JacHa Agamos, ca [Ipup-
ofiHO-MareMaTiIKor dakynrera y Hosom Cany u Mp Mu-
naH Hukomuh, ca Xemujckor daxynrera y beorpany. Tak-
Miyeme je otBopuo fip borman Hlomaja, mpencepunk CXII-
a. ToxoM TakMmyera Ofp)KaHa Cy [iBa IIpefjaBama 3a Ha-
craBHuKe: "DeHseH - off aricoprinje 0 TOKCHYHOT edekra’,
ap Jby6e Manpuh, u "PactBopu. PacTBOp/BMBOCT UBpCTHX
cyncraHy. KBaHTHTaTHBHY cacTaB pacTBOpa', Ap JacMyH-
ke Koporje, 06e ca Xemujckor daxyrnrera y beorpany.

VII paspen - TECT 1 EKCITEPMMEHTA/THE BEJKBE

Y kareropujn TecT u ekcriepuMeHTaTHe Bexxbe yde-
cTBOBana Cy 59 yueHuka VII paspena u 54 ydennka VIII
paspena. Y Kareropuju TecT n MCTpaKuBayKM paj, yde-
cTBOBano je 15 yyennka VII u VIII paspena ocHoBHUX
mkona. OfIn4yHN pe3synTaTi MOCTUTHYTHU CY Y CBe TpU
TaKMH4apcke Kareropyje. HaBomivo mucte Hajoorbe ma-
CHMPaHMX Y4EHNKA, IbJMXOBIUX MEHTOPA, 33j€THO Ca HAa3MBU-
Ma H>JIXOBIX OCHOBHMX IIIKO/IA 1 MECTHMMA y KOjiIMa Ce OHe
Hartase. KomIieTHe pesynraTe TakMIrderba MOKeTe IoTyIe-
JaT! Ha cajTy: www.mojahemija.org.

IInacman VIme u npesume yueHNKa OcCHOBHa IIKONTIa Mecro MenTop
1. MeCTO bojax Pomko "Ilecanka Makcumosuh" 3ajegap J. JoBarosuh
2. MeCTO Haramma Juxmh "XKapxo 3pewanun" Anarux C. 3opuh
3. MecTo Hapko CrameHOB "Morma ITujane" HumuTpoBrpar M. Coxonos
4. MeCTo Tamapa Cnacuh "3ppaBko [noxxanckn" beuej C. Manpuh
5. MECTO Hewna Crojanosuh "Hberomnt" Hym C. JoBanosuh
6. MecTo OrmeH JIpemaHnH "1. O6peHoBavKa" O6peHoBary M. HosuroBuh
VIII paspen - TECT I EKCIIEPMIMEHTA/THE BEJKBE
ITnacman Vme u npesuMe y4eHUKa OcHOBHa IIKONTa Mecto Mentor
1. MeCTo Munan Kopmaua "Munom Ipmanckn” XpTKOBIH C. Boxuh
2. MeCTO Tamapa Cno6ona "Josau ITomosuh" Hosu Cap C. Benmumuposuh
3. MecTo Tamapa Tomuh "JoBau JoBarosuh 3maj" [TanueBo M. Yapourxu
4. MeCTo Hena Ilonosuh "XKapxo 3pemwanun" Amnatun Jb. Koctuh
5. MECTO Muxajno Hosakosuh "Byx Kapacenh" JleckoBary C. Josanosuh
6. MecTo Capa ITonosuh "Josau ITonmosuh" Kpymesar P. Jamuh
VII u VIII paspen - Kateropuja: TECT 1 UICTPAYKVBAYKU PAT]
ITnacman ViMe u mpe3ume y4eHUKa Paspen OcHOBHa mKO/a MecTto MenTop
1. MeCTO Amnppuja Cenre VIII "Mupocnas Autuh" IMamunh Y. Hajnal
2. MeCTO Anexcanpapa Vinmnh VIII "Muoppar Yajetunar; Yajka" Tpcrennk B. ITnannh
3. MeCTO Credan Mubkosuh VIII "Kusagun Anocronosuh” Tpcrenux M. Bomuh
4. MecTo Jlymuna Tepsuh VIII "[lyuran Jepkosuh" Yxure b. Apcosuh
5. MeCTo Kpucruna Katuh VII "Muoppar Yajerunar Yajka" Tpcrenux B. ITmanuh
6. MeCTo Amnbena Kapamapkosuh VIII "Kusagun Anocronosuh" Tpcrennk M. Bomnh

XLIV PEITYB/IMYKO TAKMUYEILE 13 XEMUJE YYEHUKA
CPEJIBUX IIKOJIA

¥ Kparyjesiy je of 23. 0 25. Maja 2008. ofpkaHo XLI-
IT PerryOmidko TakMuderbe U3 XeMMuje YUeHUKa CPeIbIX
HIKO7Ia y opraam3aryjyi CpIicKoT XeMUjcKor ApyIuTBa, Mu-
HucrapcTBa mpocsete Penrybmke Cpbuje, ITpuponHo-ma-
TeMaTHuKor (axynrera YHuBepsurera y Kparyjepiy u Xe-
mujckor (pakynrera YHusepsurera y beorpany. Beoma yc-
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newad fomahun TakMudera 61o je [TpupopHo-marema-
Tiaku daxynret y Kparyjesiy. 3a Beoma go6py opranmusa-
IMjy TaKMIderba 3aciTy>KHM CY, Tipe cBera ip Patomup Je-
mh, ynpasank Xemujckor nactutyTta IIM® y Kparyjesiy,
1p Anexcanpap Teonoposuh, mpopexat 3a Hactasy [IMO y
Kparyjesuy 1 ocranu 4aHoBu KonekTusa. Ha oTBapamy



TaKMI4ema roBopno je ap ViBan IyTMaH, €iaH mpefcen-
HumTea CX]I. Ha 3aTBapamy TakMIfderha yIeCHUIIMA Cy
ce obpatin notnpeacenumy CXJI ip Bepa Jouayp u mp
JKusocmas Temnh.

Y xareropuju TecT 1 excliepumeHTaIHe BexxOe yde-
CTBOBaJIA Cy 52 y4eHMKa I paspena, 50 yuennka Il paspema n
50 yyennka Il m IV paspena. Y kareropuju Tect 1 ctpa-
JKMBA4KY pafi y9ecTBOBa/a cy 2 yueHuka I u II paspena n 9
y4enuka III u IV paspena. YaecTBoBami cy yuenum us 68
IIKO/A. Y OpraHM3alyjyi TaKMIYerba OVIN Cy aHTKOBaHM :
ap Oyuran Craguh, fp 3opan Byjunh, np Henbu Bamrar,
ap lopan Pormuh, np Huko Pagynosuh, np dparnia Tpu-

Bith, Mp Vpena HoBakosuh, mp Tatjana Boxxmh, mp Hara-
ma bokuh, Anekcannpa Munosanosuh, Cphan Tyderrh,
IIBujera Yabapkara, 3opan Yonnh, [Jparan Crojarosuh,
I parana Byxosnh u biwpana Pakouesuh. Kao 1 mperxop-
HVX TOfIIHA IOCTUTHYTH CY O[IMYHY Pe3yIITaTH, 3aXBa/by-
jyhm fo6pom pay Takmiyapa 1 MeHTopa. Ha sxanoct, aun-
JI0OMe HU OBe TOf}He HICY NOfie/beHe 300T OCTaBKe BIafie,
na he HakHagHO OMTH TOCTaB/beHe MKoMaMa. HaBomumo
crmcak HarpabeHMX 1 TOXBa/beHNX YUEHNKA Y CBUM TaK-
MIYaPCKIM KaTeropyjama, HasuBe IIKO/Ia J MecTa M3 KOjHX
CYy [JOLUIM, KaO U MMeHa MEHTOpa KOji CY IPHUIIPEMIIH
yUeHIKe 32 OBO TAKMIUErbe.

I paspen - TECT I EKCIIEPMMMEHTA/THE BEJKBE

[Tnacman Vime u npesuMe yyeHUKa Hasus mxone Mecro Vme u npesumMe MeHTOpa Panr
1. Jlarnmo Huxomuh I'mmHa3nja VBamuua Crannmupka Bemeuh I
2. Marpganena Tacuh I'mmuasnuja ,,bopa Crankosuh® Hum Jbuwbana Munaguaosuh 11
3. Ormen Mapkosuh MaremaTudKa TMMHasuja beorpan Amnnka Brajuh 1II
4. Credan Anbenkosuh MareMaTuuKa ruMHasMja beorpap Amnyka Brajuh v
5. Bboxupap Pagusojenh MaremaTudka TMMHasuja beorpan Amnnka Brajuh \Y%
6. Hemama hokosuh MemuuuHcKa mKomxa Yauak Jenena bpohuh VI
II paspen - TECT 1 EKCIIEPMMEHTA/THE BEJKBE
[Tnacman Vime u npesuMe yyeHUKa Hasus mxone Mecro Vme u npesumMe MeHTOpa Panr
1. Bojana Jlammanosuh T'mmuasuja y O6peHOBIY O6peHoBar; Py>xwua Kosausesnh I
2. He6ojma [Tpujouh ITpub6ojcka ruMHasuja ITpu6oj bpana Cranunh I
3. Mutonr JoBanosuh I'mmHasnja ITpoxkytbe Munexa Mnagenosuh 111
4. Munan Hemnh I'mmuasuja "CreBan JakospeBuh" Bracoruniie Hena ITeTkoBuh v
5. Mnapen Byrapunh I'mmHasnja Yauak 3opa Ocrojuh \%
6. Koncranrun Bugakosuh T'umuasuja "Bopucras Ilerpos Bparra” Bpmarg Besupxa Jlo6apyuh VI
III u IV paspen - TECT 1 EKCIIEPMUMEHTAJIHE BEXXBE
ITnacman ViMe 1 pesuMe y4eHUKa Hasus mkone MecTto Vime 1 mpesuMe MEHTOpa Panr
1. Bragumup Ilaynosuh MenmuuHcKa mKoma Vkuiie Cnabana Bacyposuh 1
2. JIykxa Hoskosuh XII 6eorpayicka ruMHasmja Beorpap Munocas Bopbesuh I
3. Hesena Apcenosuh I'mmuasuja y O6peHoBIy O6penosary Pyxuia Koauesuh I
4. Byxk Bykosuh I 6eorpaycka rumHasmja Beorpap Crnasuna Jenuh v
5. O Cnacojeuh I'mmuasnja ,,Jocud Marumh® bajuna bamrra Hapexpa Ynrakosuh v
6. Henan Munouresuh XIII 6eorpajicka ruMHa3uja beorpan AnnTta CTOjueBCKM VI
I nII paspen - TECT M UCTPAKVUBAYKU PAJT
ITnacman ViMe 1 mpesuMe y4eHUKa Hasus mkone MecTto Vime 1 mpe3uMe MEHTOpa Panr
1 Mapuja CranojeBuh I'mmuasuja "CBeroszap Mapkosuh" Hum Maja ‘Bopbesuh I
IIT u IV paspen - TECT 1 UCTPAJKVMBAYKU PA]]
[Tnacman Vime u npesuMe yyeHUKa Hasus mxone Mecro Vme u npesumMe MeHTOpa Panr
1. WUrop Ilpnuaa 3eMyHCKa TMMHa3uja 3eMyH Csernana [Teposuh I
2. Munomr bapososuh I'mmuasuja Jleckosar ITpenpar Crommxosuh 1I
3. Haranuja Tatuh I'mvuasnuja "Bopa Crankosuh" Hurm VBana Tonca 111
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BECTU N3 CX]I

OBETEKEHA JE TPUIECETOTOIUNIIIHBIITA OCHIBAIHA
XEMUMJCKOT IPYIITBA BOJBOOIVIHE

Caevana cepumija Cxymmrryze CX]I - Xemujckor apyi-
TBa BojBomuHe, Ha K0joj je 0beNexeHa TpMAeceTOroNMIIbIIIA
OCHMBama XeMIjCKOT ApyITBa BojsopguHne, ofpkana je
20.12.2007. ropuHe y HosoMm Capy.

Ja ce maro BpaTumo y ncroprjy. OcHyBa4Ka CKyIIITH-
Ha XeMujckorT ApymTBa BojBofuHe, Koje je HacTamo
objenyipaBarbeM moapy>xHmia CPIICKOT XeMIjCKOT APYLITBA
KOje cy fiefoBasie Ha TepuTopuju BojsonuHe, ogpxana je 23.
meteM6pa 1977. romute y Hoom Capy peueHo je y usmnararmwy
npencenumnka CX]JI-XIB Crnaska KeBpelrana oBogoM TOT
jybuneja. ITopen oBora y usjaramy je MICTaKHYTO fia Ce Kao
Haj3HaJajHMja aKTMBHOCT XeMMjcKoT ipymTBa Bojsomuze y
MPOTEKIMX 30 TOAMHA MOYKE CMATPAaTy OpraHI30Batbe Hayy-
HJX U IpyrUX MaHydecTanyja. Y mMpoTeIoM IIepUoORy Y Op-
raHmsanuju XeMmjcKor ApyiuTsa BojBofyHe ofipyaHo je: ce-
nam CaseroBama CpIICKOT XeMMjCKOT JPYIITBA, CEfAM
CacTranaka xemiyapa Bojsopnne, et Hayuynnx ckymosa
METOAMKE XeMMje, LIIECHAECT JyTOCTIOBEHCKMX KOHTpeca CTy-
JieHara 4ycTe 1 IpuMerbeHe Xemuje, VII JyrocmoBenckn KoH-

N

rpec 3a XeMUjy ¥ XeMMjCKy TeXHOMOTHjy M 0caM IpYTUX
TEMATCKVX CKYTIOBa.

Ha cBevanoj ceprymy CKyTIITIHE TORE/beHe Cy ITOBe/be
u 3axsamHuiie CX]I-Xemujckor apyurrsa Bojsonyme 3acmyx-
HJM WIAHOBMMA M ycTaHOBaMa. [loBerbe cy mobym crenehn
yranoBy Jpymrsa: Jbwpana JoBaHosuh, brbana A6pamo-
Buh, ®epent; Ian, Comwa Huac, Epue Kui, Mupjana Boju-
HoBuh-Mmopapnos, Py>xa Xamaum, Ceeromuk Vnmujh, Visan
Bpannh n CraBko Kespenran a 3axpannuie: 3opaH 3exosuh,
Jacna Yanaganosuh-bpyser, Bepa hupun-Hosra, [Tomo-
npuspentn ¢axyret, Hopu Cag, IIpuponHo-maremaTiakm
¢akynrer, Jemaptvan 3a xemnjy, Hou Cap u TexHonomku
¢axynret, Hosu Can,.

Hakon cBeudane cemuuiie Cxymutuse CX]I-Xemujckor
mpymTBa BojsoguHe ofpKaHa je peloBHA TOANIIHA
CKymuTyHa JIpymTsa.

Cnasko Keppeman

OIPJKAH JE 19. CEMUVHAP AIIPWICKU JAHU

JlaHa 29. 1 30. anTpyuTa 2008. TOAVHE OIPKaH je, TeBeTHA-
ecTu 110 peny, CeMmHap 3a HaCTaBHIUKe U TIpodecope Xemuje y
OCHOBHUM I cpefbyM 1konama Cpbuje. TepmuH 3a onpxa-
Bakbe OBOT CeMMHapa G110 je, IT0 TPEIVILIVjY, TOKOM 3BaHIYHOT
ITponehHor jemHoHemesbHOT (Y CKpLIEbET) pacIycTa Koju I10-
CTOjJ Y OCHOBHVM ¥ CPE/IIbJIM IIIKO/IaMa, Ha OCHOBY OJUTyKe
Mumnncrapcrsa npocsete Perry6mxe Cp6uje 3a 0BY IIKONICKY
TONIVHY.

OBaj 19. CeMuHap YITIaBHOM je 6110, IIO TeMaTHIIM, I10-
cBeheH xako npo6nemnma Hacrase XEMUJE y mkonama, ta-
KO 11, jOlII BUIIIe, MHOBAI[jaMa 3Harba HaCTaBHMKA 1 ITpode-
copa xemuje.

Homunamin opranusaropyu Cemysapa 6w cy: Cpricko
XeMMjCKO APYIITBO, XeMujcki GaxynTeT Y HuBep3urera y be-
orpapy (y unjuM ce mpocropujama CeMyHap ofBrjao).

Peanuy, TexHnuky oprannsarop Cemunapa 61o je me-
Towrany opbop creneher cacrasa: mpod. ap Patko M. JaHkoB
(mpepcentuk, ned Katenpe 3a 6roxemujy), BaHpemHu mpo-
¢ecop mp [parvua nmosnh (ca Karenpe 3a HacTaBy Xemu-
je), Mp Bojun Kpcmanosuh (cTpyunn capamuuk ca Karempe
3a puUMerbeHy xemujy), Bragnmup Bykoruh, mpodecop y
OIII “Crapuna HoBax” n mp Haramuja ITomosuh (acucrent
ca Karenpe 3a 6moxemnjy). OBe KomnermHmiie 1 Korere 6uie ¢y
¥ Heka BpcTa foMah1Ha TOKOM aKTVIBHYX PAJHNX JJaHa CeMI-

76 Xemujcku tipeineg

Hapa. Beoma fparorieHa, kao ocoba 6e3 Koje ce He Moxe, 611a
je Bepa Crymwpanms, cry>x6ennua 13 kaHmenapuje Cprickor
XeMMJCKOT JIpYILITBA.

TokoMm IBa jaHa Ha CEMMHAPY je y4eCTBOBAIO (IIpujaB-
JbEHMX) 584 yUecHIKa ca IaheHOM KOTM3AL1jOM Off, 1000 M-
Hapa, ¥ TO KaKO HACTaBHNKA /I3 OCHOBHMX LIKOJI4, TAKO U
CpenmOLIKOICKMX Tpodecopa. OBaj 6poj je sHaTHO Behn of
Opoja ydecHNKa Ha IPETXOIHUM CeMMHApUMa Koju Cy 6umm
MaKCUMa/THO IoceheHn (0 250 perncTpoBaHX OTHOCHO 280
HPUCYTHUX yuecHuKa). OBe rofMHe OKO 100 y4eCHMKa Hije
ce 6rmarospemeHo npujaswio Beh cy camo mouum Ha Cemu-
Hap. Y crieny cMo Jia 1 3a iBUx 00e30e01MO KIbVDKILIE ca TPo-
rpamom CeMyHapa 1 MI3BOAVIMA 113 TIpeaBarba.

OBe rogyte 6W10 je YKYITHO OcaM IIpeaBatba, Off 3era Cy
IBa 6wIa 13 HACTaBe XeMIje, a OCTAINX LIeCT U3 HOBUjMX
TPEH/IOBA Y XeMIjU VIV "XeMUjCKY OImirTeoOpasoBHo . Jlncra
TeMa U IpefaBayda fjata je y 6pojy 2 (2008) Xemujcxoi ipeine-
ga.

Munubeme yyecHrka CeMMHapa, M3pedeHo y may3ama
usMeby ImpemaBara Kao M TOKOM KOJIETMja/THOT APY>Kera
(mpBoT maHa ceMMHapa), jecTe fia Cy IpefaBarba ¥ OJOMPOM U
KB/ITETOM OBe FOfjyiHe O11a BeoMa 00pa, IITO BOXM, Kao
OLieHa, ¥ 32 HU3 IIPETXOAHMX (MICTO TaKo JOOPYIX) ToyHa.

Partko M. JankoB



