
OHHiroj -8002 '^^D naon 

a*HBaBH^HBd£H H 0123-093 BQXxOHBH BfHllMXdXDHO;^ 

r 0 d g bfarenHvjdo 

:0H3q;i/\iMdu 

I311/X>IV* M>lhMlVW3J.VW-OHtfOdMd' 

AMH£H<D V£ HVPVldVUalf 

AttvD MoaoH A laiHwaaHHA 



iZ VdAlVdaiHIf 6 

ZZ ^VhA«irHV£ -8 

03 B^HBdHwdocJ) Bxoiruox 'Z'L 

bqXxohbh BiT/^xsirow a^HBaoiraCoj/V -yi 

g I Bdex3i\[edeu xhmhhhbx3w-ohxhb9m xnaoxHsi 

3<HBaBH;«hBdtH H Oir3-093 BQ^OHBH BfHhMXdx3HO^ - n HlVlFA^ad 'Z, 

l\U XHMhHHBXdI\-OHXHBeM XHaOXH'H a'HBaBHj^hBdtH 

H OlJD-093 BQ^OHBH BfHnM^dxaHO^ - n Oal/ H^DHAhVJ 9 

g[ 3HXhBdodu }uiod diSuis b£ sfoxsw OMOHXhBd dogsj^ 

^^ XfHtlBEHPMHXUO XM0fHdX3WO3J BE BWXHdOJITB dOQEJ^ " I "g 

t^l 31/OX3K 3HIfBWHXUO dOQEJI - J HlVlIfA£a<I S 

£ [ 3HXhBdodu miod djSms be stroxaw axDHXhBd dogep^ - j'tz 

£ I XfHtlBEHWHXUO XN0fHdX3WO3J BE BWXHdOJITB dogEJ^ ' [ 'I/ 

II atoxaw aHij-BWHxuo dogen -1 Oatf H^DHAhVd 

01 VWdTHtiT 

9 B- iudt{jjad^f{ HaoHoo X afHdoax " I 'VZ 

9 0'9 uidiijudd^jq xombu H>iod3ax^o3 •t7'3 

17 agXxoHBH 

•{7 BH3d9irX(|) Bd/{x>i/Cdx3 • j 3 

3 BHsdairXcf) ByHdMxo XBfHdoxoH 'VZ 

3 oat H»Df Hdoai T 

I f oaA i 



I 

•HiooHirngBio aaoxH-H vdiov^deu obx 'B^HBdnwdocp 

sxoiruoi H BgXiOHBH shhxcXC AQspven oohCo hxhhxbwsibiv HS^sdCo ong 

Hg oxBx 093 BHsdsirX^) eh xausVsQzn BgXxoHBH xHHfoirooHirsf xHxxBdx saiBaoixsiroiM 

OXhHXBF43XBW H BfHilBirXiMHO BXDdsxXIlIPVOX sf BHSqniHdoX XfBd WOaO ^ 

XIhWSX XxhHEH^) H XxOHBXdo H XXHHBXOW 

XHXHBax 'BWHIrBfHd^xBI^! JMnaoH o XxXbh 'BaiBxo Joxodah XChnsx h Xxh£H(|) sIXsaaoH 

sfOH afhXdirOU OHdBHHiruOHlIOHtfdaXHH BgXxOHBH 3<HBaBK/{odH OSOfHdoax Sf BJ0X3 

•BWH^H X BWOXB XHaOXHHSafjX BlTsdoUDBd H BXHHhSdu VO OmHafBH 90HaB£ BgXxOHBH 

SHHgOOO 9HhHdxX3K3 BIT XKeBHOU B^HBaBHXhBdEH H BaiBaHXCBdxOH BXOfHdoSX 

•SHHgooo 
SaHarWHHBE SJOHIM H XOOHITBHOHEHSWHC XxItXh XxOBXHBX XfePMH HH9d3KX(|) HHds^O 

XOtr 'BIMBHHgOOO WHXhHHtroaodnXirOU BD sdXxxAdxO SyXxOBd-OHIfBHOHEHSIVHtrOHirsf 

3HhH(f)Hn9U0 OgXxOHBH OHhHHOafjX tBITEXONHIMOO BWBHHgOOO 

BO BdXxxXdxo ByXxoBd-OHiTBHOHeHOKHfoair of XH({)Bdj iXdXxxXdxo XnanxxXCHOxoiMdox 

XxjXxOBd-OHITBHOHeHOIMHll'Odx BlfaBXOfodu XHBmfHir 'BXHHOqfjX BITBXHgdo 

XHHCHdgHX HfHtlBEHHBJdo BWOdu •XdoXOOdu X WOfHlTBXHOfHdo IVOHOfBHHgoXoH 

BO HITB 'oHodxxoiro ^d H oiTBXHgdo j^ds/^ds oxcdCBo apvdo({) ogo 'ogAxoHBH oHhHHOirxX 

H HEoaBX HHhHHoarxX HHdo^o iBHodoirX^) BUHx BHaoHoo BaC ofoxoojj 

•BhBdBaXOBd 

xHxoHBJdo Xehh X HanardoaxoBd HirXxoirow HHdo(|)o 'hhhbhox Xo HHodoirX(|) 

'WOdXxxXdxO PMOHhBHOXOOg bo BXHBWBfHf H BXH^JBdj fO XXHITEBd Bg "OafKOg 

BO BWHtidoeX WHxmoirooxdB H KHXHIOITOOJ X H XBH 'BWHtlBirgO NHKBirsoaEX^ON 

X 'XOOWOOX X 00 OEBITBH B 'BXHHOafjX BPVdo^) BHITBXOHdx BXOHh BXBHEOU Bljodx Xo 

HHO -BdoxoBifx xHxoBEoaBX xHHhHHOifjX XfaiTHNB^ XfBaraBxolTodu HHodoirXo 

otuodjf 

'X 
d9/n-3£ dHdvHvm wdwt(u ovmou sfmuava^ mdvuvvu 'dfngHpf 

dHQVuv£ OQ ovenuio ogtVi(ifO}[ df oium HOXVH vunqoz omoiudu^^ 
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•[Z\f shiiXbh sdHm aqiBaBdgoCo bh BirmHBH 

sfHH B£3X0UHX BaQ "BSHHaaTjX BPVOXB tfo oaHhXaTxoH XHHsaraBxoBO B£3aBX XHarnXm 

BaiBfoxoou xoohijXjow X (9961 'sduof) so oireaodoa BHoa JOKmodu NOHHtrod3 

adgdvoom 20Hd<vg/(dD£ sCnhuMwoHon (00SI~) oicduidh 9odddn^ (g) 
:vQdvHOd]x QO dhnmou DQ dKdds ao wdhvH DE .'(605[ 'tpP^d vonj) 

duofuodouj DUiAiQ d(jjj d2n<ux m dDQdvoom nHd9/gt(dv£ nHmsvdjj (v) 7 vmuj 

(q' 

•[l] (l ^SHiro) BfOHdOH JOXOH EH OhHXOU BdodH'Il' EXXOdgify BdfOBOOHH 

jOHoargXdBE JOHirnaBdn ofHtoXdxoHOM eBsndu HHsd ohhIToj OOSI oso XCnhnng 

W XcdBHooif inof BXBH£on of Birng cdfOBOOHH JOHoargXd^E BfndxoiMooj 

•HfodHdn A HfoxooH Bfox Xwdo(|) XxofndxoivHo Xxobmhbx 

XfHHomdaBofeH o^s irXsoiroiv feao oBaoenxoxHHo ojbho OMOona wodooBir onntroj 

•g86T ^fo^ HHhBanacBdxoH HHoairxHO-oxhHdowB HirniroaCadu Xo hhq 'CCVD 

'XjisjoAiun sofH 'unj Udqo-^) XirdX;^ Xxdogoj h Ci/vD 'XiisjOAiufi ooi-^ '^suouis 
pjDifai^) XfHifow^ XtrdBhHj '(^pHHBXHdg ranirog 'Xjisjoaiuh xasng 'ojouj ppuvj^) 
Xxodx XCirodBx :bxhhhXbh HftHfodx XIhwox b£ BfBdxBH BaoirogoH OHHtfoj -966! 

of BHoarofoir BHodoirX^ BirXxoirow Bai^foxoon Xirdaxon XHirBXHOivHdonoxo B£ 

•XfHdoxoH XaHifNHHBe oirda 

H XxhBjXf BNH BHodoirX4)doxoHHiM»Bg BirXnoiroN JOModBfoBOOMH oijndxxQ 

VHajarAO v^LKd^io ivmaoiDH it 

oair 
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[^] onoyi-doQuvyi duXde Duvfndduivw xnHhnHd<v2/( xn90H dvuixduo nuaovpf f vmvj 

XHHhHHsqrjX XfHifHWB^ XaBXHh BireoHxaxHHO 3HHtfoj ^861 '^•L^'^H H HHenag 

HXHH3NBE HITJON HQ HfOM BWHdoaSH WHH0X3Jd3H3 WHaOH B£ HfrBdxOU X 'sf UOXXg 

sfHHBmMOM SMhHdaiMB {XOJ-UOpp-)}) DMO^-dolTirBX KuXdj BHhB9H)KBdX0pj 

•BfHirow3 H BOxod}j 

BijHdsxo xHHirBXH3WHd3uos3 siToou 'xH-0861 ^^•i^ sf ̂HsaHdnxQ" "Ha^BUBeaH OBXOO 

HO 3f HiTB '[/_] raXBH afHwsCBSB SMoXj XdnaMO X HiTHaBfgo XD X'HBQHaCsdu woao o 

b^j -SHHiroj mof BirXsairoiM Joao 3<HBfoxoou oslTHairadu ^nXhEdodu xHMofHwsx 

-OMhH£H(|) XaoHoo sf HdauifBj-dBahog WHX HXhBaHscBdxDH HMOXJ 

•093 BH3d3irX(|) o/jĵi OMO HeeireH fo4i X ao BIT HITBHE 

HH XoHH '0661 330 BtT B 'foHBCEsaEXQsiv XHhHiro XHHHiBdH XnaarxX HiroasHodu 

Xo HHQ '[9] 9HHmBdu SHBfEsaEXQow xXuou BWBHHfsdo X Hxooirxsao B^HEWBirodu 

sa^fou 3<HBaBhX£H oohouBe: SHHITOJ XZ.61 3f HfoH {u9uii{osj3vu-^-uvuiffn]^) dswhsd^ 

-HBIM(|)BX XNHX WOShBanSCBdxOH JVOMhBWSH-OHhHdaPMB H OITHOatr 30 OHhHir^ 

[g] vmHOQ09ov2i( dOHhnuivwodv zoHWdgn 

nd^uiHi(diuo [oHodDQdvoonn o vgvd aoHnsooQ vhnmdwj 7 oxnirj 

•27<t4Tt •a.<!)S«'»437i1>3l(iifCffia.B 

Miafiminioa £-2 

'[g'p] BJVHXBXirX£3d WHHireXH3IMHd3U0>I3 X 0BH£0U3dn 

afHH Bli^x BJ Hire '3HH1I'OJ '0861 OBOHXSXHHO ITXMSKON feao 3f {nuiifij) BWHilp^ 

•3d3(J)o 3ao XHHaoirou BsraBxoCsdu nairXHEdos >iotf '09;^ irXjisirow Be 3xuoir 3>ioirBgf X^) 

9HhHdx3WH0-Mi - BdCoBOOMH jOHsqrgXdBE BdXxMXdxo sf BH3»oirtr3du [£] XdXxsXdxo 

XHd3(|)0 BWH BIT oiregsdx MHHOCoaoirjX HHhHXBwodB 0HirB3irH ng W BMhXar^Be 

oc Birmoir SHHfoj -HdX 3f (OMOSO-typiifSOx) BaBOQ-^l^Hmof BuXdx BsihBaH^BdxoH 

B^OHBUBf (ofHHHh BHHirgo) BHOKXHBdOM WOE9XHH0 BxXHMBXOfOU 
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9H909dn 093 irXsairoN ao o^v 'BHsdairX^ BirXssiroPM jowbo sHHhsdn af 01m ob» 

raHHhadn JOIOH BHOJBOHSX fo IMHHaQBdjEH PVOdfHHITHtl NHHfoirOOHfsf 3d9$0HIM3X 

aaf w3«HBfeuo H XdoxBHXs ou BHsdsirX^ joxobxuoit BirXjisiroiM NsaiBnsoadu 

XirexoBH XdXxaXdxo obh hxhitohwbs onsmcow XqXxohbh XufoirooHfaf 

•BNBgXxOHBH SXBJOg BPVOSa Xo OJBirOBH oao tXf OXBM BH 00 BXJBda 

H ^pfXirnxoof" bhhhoitjX johoscoitbxoh %gz oxq 'oaiBaBdBUOH be bCXo BWHaofus 

BH BXH4)^dj JOHOdBUOH ofHtlBEHOfHOX XoOftodu X BKHHOdouX^ BO OHITOITBdBU 

XfBXOBH 'BHodoirX^ fox odo^o bh hhitbh BWHaofBdn PVUHoargoBE bo oirXgXx OHXH({)Bdj 

oaruXm Xo ogXxouBH 'Bimoxb xnaoxHHOirjX XHUBaoEHfudgnx-^ds fo ouoaraBxoBO 

oaofoiro oxoHO(|)Bdj OHhudfRHirun oscdfBO bCoh BHBXBira xHUhHuoarxX xuHhuoBirx 

H BHodoirX(|) Hfudgux 'odXxxXdxo oudBirXgXx Xo ogXxouBu ouhUHoarj^ -(ogXxoHBH) 

OHodoirX^ OHdBirXgXx h hxbohxoxhho 0^XJOIM odo({)0 BXHirgo BuodoirXcJ) fodou of Bf Xo 

HlfBEBXOU XxXir NOHhudxXOirO X HXHOKUdouOXg •ufueHBUOXO fOHITBXO X of BHodoirX^ 

BXBaudof xHuxHOiTBaoxoH H xHHXHoiTBaox bIhnox 'BHodoirX^ B^udxxo fo 

agAXOHVH '€'Z 

vwvd^myi^diuo 
miHOHdddVi(.cf> ^ VHoevoyidx eoHQdf 0x0 VHOzvwHdu ngddouovd n^i{30j/\[ -p vxnuj 

{'adi on 

f odouoBd Hoaroaeof oh) 

BdBu Bxow oxdo 

•BHOdOKX(|) BdONOEH XHHOafOaEOf 

fodg ofXaiBiMO oarsf (-(7 bxhito) bhojbxhou fodouoBd-Bxow HHBao£HdoaB(j) 

•HBITBIVHHHPV BIMHHOJBXHOU X B£Oa XHxXdxOOaf fodg of BWUfoX X odXxxXdxO OHO 

ofHHirngBxofBH Xo Bf h ouaroaouoH uxoxoxdouo woeaaBx wnuodoaxo bo odXxxXdxo 

Xo Bf OHBeBXOU of O^OXBX "BHOdoirX^ Bd0WO£H XHllXxOIV fodg 0fX<HBPV0 OHXBHE ^JJ 

BHOPvudu '('Sdl - ^l^'S uo8v}Udj p3ivjosj) VHoevuiHdu zomsovom omsvdu 00 BauEBH 

BWHHOJBOXOX HHOfoafEBd XfXg Bf BHOJBXHOU BaiXCOX BljXfXxirXeOJ "BEOaBX BHOUBH 

JOIJOa H BWOXB JOaOXHHOIfjX JOHBaO£HfHdgHX ofHilBeHirBfHWBdHU BHonoxo JOXJOa 

of Hf oaof ox dof 'XliHau Xxhuuf ofes OKof bhojbxhou Baf Bf ouaroaouoH uxoxojdouo 

of Bf [01] of OHBeBXOU BHodoirX(|) odXxxXdxo BJVHuXhBdodu wnxofudoox 

•OHumdaou 

xooHoaraudxBE XfXQogtogo 'XxH^Bdj X bkoh XHfox 'hhojbxhou -oHBirhoxoom 

H OHBiTHOxou :BaoHaxodn buhx Baf XfBdHivdo(|) oeoa oaQ "BWBEoa wHxofHNOx 

HHBEOaOU OUgOOX^OPV 'BdBfOHirOU BWHHOIMOX X HHOXHIOWO BXHHOIfjX HWOXB 

OHHh ofox BXHirgo JoxoBirXouBX HITH JoxoBxuoK odXxxXdxo OHodoaxB£ XfearaBxofodu 

BHodoirX(|) ooBirx £h HirXsoirow huhhito XiMoai h 09;^ kXxokow HHdo(|)3 
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HiHxoHdox /iion 30 3 fox ^^3i39Xdu3-0HBH" XfeifaBxoCadn sqXxohbh sHsdoaxo saxBaQ 

•xXHdHtrsH OBxoo 'sifAgAx oirsx '09tf anwzvi sf xotr 'sitAoubx xda oimbo xXh^bubh 

3f WOHHITHdu JMOX - NHHmSUOX SITBEBXOn 90 Xo ofoX 'BlCH3X0Hir-H9qrjX XqOWOU 

9fHtiBtrHoxo 9iroxoN Xo OHOxcoirtTodu "BaioxinHHX JOHO<H eog XirXonra ^.HXHdoaxo" 

OHBx of woirgodu mnmuj "OHHaruXin oaMnBdxXnX oHiredxHoti X BirefHdoxBW 

XHHBdxo NoaioQoaX HXBmarogou h HXHHowodu Xjow BirXgXxoHBH xHHhHHoqrxX 

OHHgoOO OXhHHBXON H OHOHOdxXOITO 00 BIT XfedxBWO [tzl'^rjl] HdoxXB HJOHJ^ 

•XBH£On OfHH OailTBdJEH WBeHHBXOIM HBeHliodn 

Hire 'oxoBd W ofexoodn BirXgXx bITbx 'XdXxxXdxo XxoHO^Bdx XndBirXgXx X BaoHoxodu 

xHHBirhoxon woaioQoaX XfexoBH Haofedx HHoargoBg HaoHoxodu HHBirhoxoom 

OW30 XfedHwdo^) BWHaofedx WHHoai VH oo hoc oao oxoBd BirXgXx oo BdxBW3 

•BKXgXx Bfodg h BXHHhodu 

X^ONEH X0OH0HaB£ BHdBOHHIT HfoxOOU BdXxxXdxO XHHBaBhXodu XHHIJOa B£ 'UIU gg'Q 

0X0 Vo XHHhodu BWH BifXgXx BaHiredXHX Barewfefi 'HHaBd xoaX oaoxoj Xo qoa 'BirXgXx 

XHXHiroa iTox obx HHoargoBE Xohh naoxda naoxHtfj -BNHaofedx bh XfXdHiroir oo 

Hfox BHodoKX(|) xHHdBirXgXx XHITBW ,,£oa" BdHivdo({) odXxxXdxo BaiBaBniXdBH joaxBXH 

£0g 00 BEOaBX JOHIfBfHOXBOX JO<HBwfBH dBXXn^. 'XdXHOtl BlVOdu 00 BiraBXOBH H BEOaBX 

JoaimBirouo Co o'hhhoh xoBd 'Xwoai o]j •BH3doirX(|>d3uXo xHHdBirXgXx XHXoaoHHn 

BXOBd NBEHHBXOJV OHXCOIfCodu of [\\] (vpiSOX O^VJtSOX) BCHOOf BXBXHOOf 

•UIU p-£ fo XaiBfoxoBd 

NougooXQoPV bh BdXxxXdxo xuainiBdxXHX XHHifBfuoxBOX euu HSBifBu BEoaBX JoaxBx 

HXOO'HHIBdxXHX X OXOOh 30 Bt? XfXSBXOU OlfXgXx WOOO BO HBUOITBdBU 090X0J UOHO 

HXOHodxxoiro of bITbx HHorHgoir HtuvuH^ BwoxB xnaoxHHoarjX ^oi oxo bo XirXxoirow 

BdBaoJiro oxm 'BXHHhodu Jo^mBarouo uiu Q£-g h ohhxcXIT uirl qi OHXcHirgudu fo 

BPMBfHeHOPVHf WHHITBIMHOXBPV BO B£OaBX XHHhHH3arjX XHUdBIfXgXx XdXxxXdxO XfBWH 

OHO Btr XfX£BXOU BgXxOHBH B<HBaHXCBdX0H ^^[HX 'XxXlf JMOXOHOdxXOITO WOHXH^Bdj 

X JOITBXOBH BITBfHdoXBN BaiodoW JAJHl XaOHOO BH Xo BHOfOaSH (BdxOPVOHBH 

Bfod) BPVHtlHHhsdu WHITBIM BWOOa BO OgXxOHBH OHhHHOafjX OUfOKOOHIHa B£ BHB£Oa 

BaiBxcBUBE Badu -wofHUXiroeod Noxoona bo (^doosouom uou^odp uoissmsuvu)) 
JAiHl OXHhodBH B 'BfOXOW BfHHXCBafBH OBX BlfBEBXOU 30 BfeuOXOOdXHW BdXxxXdxO 

XHHhHHSarxX XHRHHITO BWHHOdOirX^ XHITBXOO H BgXxOHBH BPVH«HBaHXCBdxOH ^ 

•BIMBdXxxXdxO PVHHirBHOHeHOPMHfOHfaf HXBdxBNO XjOW BXIHHfOirj OXHBX OXOHOdxXOITS 

BO 30 OgXxOHBH (OOSI'OS XjOOUO X 'j/ip OOHfO HHXX3U3B HXHITOa) XuHXCXf BH XoOHfO 

X BXHHh3du XHITBW OHaHXBITSd JOg£ •008~ (OOHfO HHXXOUOB) XHHhOdu/BHHXcXf 

OOHfO HXHiroa £X 'uiu 6'0 XHHh3du H UIU OOZ, XuHXCXf 3f BITBWH BgXxOHBH 

BufoirOOHfof BHB3HU0 BXCXf (bH 'turl \< BHHXCXf BaOXHai B 'UIU 0'9'Z,'0 ^gXxOHBH 

xHHfoirooHfof XHHhsdu HannBirouo of Bf Hiruf daxX Xo HliHHfBdBO h vvmtm 

vg^uiOHVH vdi(ui>n(duio^^ xvh-nnh,, (g n vhnuowj^, (v -g vmirj 

•(g'B"5 -BXHiro) 

Bfod joijodx Xoo BH XooHfo X OHifBwdoH 09;^ bitXxskon woaiBtiooodu 33 Bfugof 

BirXgXx ..XBti-xHti" tsHHKoxo BXHirgo BirXgXx ofexoBu 'Bfod joxou Xoo bh OHirBPvdou 
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H 9<HB0HHH(J)3lC T3£ HlOHdOM 33 BfOM (UdUlWl{Udddo 'UUOff) BfHllBJMHOXOdnB 

Baod3WfeXH3UO-Hdog 3f 3XH£H^ 3HlHBaa BfatlBIMHSNOduB Badjj 

vfnhvmioHoduD vsoddwfvxHduo-ndo^ 

•XfHjd3H3 XHirBfHtlH310U BH 3HHXX OHHlTsf 

3fOH '3<HBf0X3Bd 0H3IV0XBXQ3W 3f SCOgOITO H3U3X0 H<Hir3irOO]J -BIMSXOHS XfHjd3H3 

Xfeaispv 3H H BKXM3irow JOxodah (3) HfHliBxod H (£) HfHtiBiroHBdx XfBdBaojiro sfogoiro 

HH3n3X0 X33m XHaO Co X3H 'WHXXQSJAJ -(BNOXB BaC tro HXBaO BE 3XBHHird00H -Z H ^ 'X 

•dnn) BfHjd3H3 HonaBE XHfoM Co sCogoiro hhsusxo 9 afXfsoou uXmsiton HaBa3 

•[91] '(^dBJESf XQSWEH B'HBfoXOBd 'sfHHhBX) BaiBfoXOBd 

joxopvoxbXQsn Co sfajdsHs xooHonaBE 9 fee bCom Xands BaraBxoCadu bho irXasirow 

HHIMOXBOaC B£ -odXxaXdxD 3H0irXM9irOW 3fHllHHX(|) OBM A 3(Hjd3H3 SHirBfHtlHSXOU 

3HhH0BirX EBXHdu HHaBXOOHCof sf sftudSHa 3HIXBfHtlH3X0U BHHmdaO]J 

•CXH BdBJEaf HfajdSHS BIMSdu BHOdXMSirS 9fHjd3H3 '3fHjd3H3 3HirBfHtlH3X0U 

H 3NhHX3HHX 'afHjdOHS SHXHBaX H 3HhH3Birs X^3WEH aHHITEBd H 3fHjd3H3 

SHITBfHllHSXOU SHHmdaon XU9llH0)J Sf T2-UldlfJJ3d^f{ BfHdoSX BHaOHOQ 

V-PMSHDHaJAH HHOHDO A afHdOai TVZ 

•BHXhBdodu BXBXirXsad saiBaraBxoCsdu 0HhH4)Bdj • 

'bCOXSW XHHOHXhBd XHSOfHdHnWSHWSO H XHShHHBXSPV 

-OMOKXmSITOPV XHXHhHKEBd XqOWOU 'Ol)im qv H 9XhHHBPVHC-0M3irXM3ir0PV 

H H^yCfAhXirxX 'BHXhBdodn XHM0fHJM3X-OXhH£H(|) 3ai3^0a£H H S^HBaBCBE • 

'9MBHE0 H EBSHdu-OSdsXO HljAfXH^araX 'BEBMHdu BHSIMOdu • 

'BirXMSiropv BfHnBiroHBdx h BfnnBxod • 

'3K3C0W 3HireHOH£H9PVHCodx X 9'HB9HIMd0(|)0HBdx H BirXM9irOW 9aiBxdtl • 

:9fHllSHX^ 9q9C9IfO 9H9hXlfHX Xo 

m3i{juddX}{ ^ -sMopuij^ JVOW9X0HO wHHaHXBd9no Con nCBd bC 9f HBdHHfBEHjj' '[gi] 
BHXhBdodu XHMOfHIM9X-OXhHEH4) XHH0S9irUNOX 9<H9^0a£H BaBljXjONO HfOH 'BIfXM9KOW 

9'HBaoif9Cow H XfHiiBirXjvHO BE mdxodu 9f ox ludiijjdd^H bx9hbu JOMod9ax$oo 

Xxjojvon Xo BH9^dX XCBd woao X bhbohuo BaiBan^BdxoH BMofadoox 

•BWBMHXOHdoXHBdBM 

WHHBOHHH^OC CodUBHX BO bIhEHOWHC XHXOdBXOWOHBH B)IHHCoaoduXirOU XCBdEH 

BaBijXjowo oxm 'bwoxb J BCodouoBd h 9HHhHir9a gaoxH^i Co 90HaBE BgXxoHBH 

OHHgooo 9HhHdxM9iro bC XCXebhou HHXhBdodn H BareaHscBdxoH BHotadoox 

•("39 '311 '3IS) BHBXBKaOHBH XHHCHgdBX XNHirgO X OXH£OUWO» 9MhHWBd9X 

H 9HireX9W BE XH9WBUh4) OB^ H BWBfHd9XBg WHMOWXfHXHIT X IfBfndOXBW HHCOHB 

HaOH HBfehBHE Xo BWOOQ •HfndxoXCHHOHaB H fOMOITHgOWOxXB TOHfoa X HXHXOHdOM 

00 XjOW OHH»cXC 9ljXfedBa0JC0 9gXX0HBH •9fHt[Bd9H9J oaoH BaOUHh XHxodoxXfnwoH 

XaiCoaEHodu be oxondoa 00 ofox ojKodw oxowoxbohow oCBdj 'bitbxow bwhwoxb 

OHBdnnolj' -XHowndu Xhhhhxox XxHiroa OHifBfHtiHOxon XfewH h XIhjoitohxoxohbh 

BH OXOHOdXHW BO EBKOdH XfelfaBXOCodH OgXxOHBH OHhHHOafJ^ 

•BWHWOXB WHHITBXOW OhXuOH 00 OXB OllHX(-OHBH X XH HXOOaodH H of OtjXjOpj 

•OfHWOX H OXH£H(|) OHITBHOHEHOWHCOXOHH BHOWOHO^ H OEHITBXBX OaiBaBhXodu BE 
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xHHdoxoodn auXdj saC sfoioou W BaraBxoouxadn jHfl ''^ airexngdo SHdoxoodu 

3X0H XfejvHtXBe BHHU3 JoxDH HHodxjisirs wsfos A SqiBXO BaBhBHeO >JH^ 'BHXhBdodu 

(jHfl " p3PU;S3iUfl) J0H3hHHBdJ09H H (jPfH " pSPUJSS"^) JOHShHHBdJO BdOQEH 

xooh^Xjoiv HfoxDou XCoxsw woaoMO(i)-HdxdBx ^ v-iudiijuddii]^ XdHaso 

•HXOOHOBITJBOOPWO OC BIMBCOXSW WHHaHXBdoXH 

HxeaBraad Xfedow so hitb 'Hwoirgodu nao XmHHHPVHiro oo bwhCox oftitiBWHOxoduB 

OMhHXBPMOXBIM OHBOHHH(|)Oir HtToaX BITOn JOHOmBITJBoXoWBO (:Y^0^ 'd3U}UVf{) 
COXON aOMOO-HdxdBX 'HJIofHdHUIMO Xo OqmOhfeH HBfHHOXITHNBX HHhH^HtlOUOOH 

Vt HXHONOirO HHHHdXBPV BHOdxaOlTO JOHOHaBeOH vweVoLsn KHaBdn j{ 

V9/OU 2OH3mVlf2V0/(0m)0 dQOlUdf^ 

OiTBXHgdo OMOwoxB - '̂(b '^6 tBifBxngdo BaiBUBioiodn iredjoxHH - ip"(t)'^* j = ""g :9f girj 

{Z l^sf] 33S=3- H 

:HHirgo bimh HodxMoiro HHonaBEOH be BHHhBHtrof BaodojHHirodixi 

•IMOXOHO hhoitAhoitopm 

OHHh HfoN BJvoxB BiTBXHgdo XHxoiMoxB JvofHnBHHgwoM NOHdBOHHK XfearaBxotfodn 

oiTBxngdo omoitXmokok oo oCj '(oV31) virouingdo xuxowouiv vCnhvungwon 
VHdDdHnv of BfHllBIVHOMOdHB BljmOhfBH 'HHITgO HHhHXBWOXBW HXBC BdoiM 00 

BivBirBXHgdo 'BXBHXhBden nxng bitjon BirBXHgdo xnMoirXaoKOw BfHxdoHO ng B|t/ 

•WOHBfHHOXITHmx WHHOHOdXHOITOOHCof 

iMHHaHXXO(|)o HXHaBxoffodu OMCoiv 'OHodxMoifo oao onaHxxoirox oKohuo 

Bfox "*i^H 93 Bf BiraBxoouxodu BHodxxoiro JononaBeoH BfHliBiMHOModuv '(^dBjEof 

xhhosh(|) Xifou X) XitXhoitopv X BHodxMOiro oqiBxodH h fBscoiron oKohuo ^'i'rt\j 

:Hwdo({) A 00 BaBmod BHHhBHirof BaodojHHirodnT 

BNOHodxHOKO ofHtiBNHOModuB oaodowfBXHOUo-Hdog Xdnaxo ^ 

'(1H3 - '^odtii pxodriH pdpudix:^) vfndodw 
v9ovd>mx VHadttmodu oo BancBH "BPVHHodxHoiro d h u bo opvoxoho ondBdxngdB 

BH BHBW^OX OHBdxO VO BHOdHIHOdu of BCOXOW BaQ '[H] VHOdw^dVd 20H3n9Dt3H 
V9QOW of BHBfHHOXITHWBX JOaXBaO HSBg BH BfHllXHXcJ) XHHOBITBX B«HBaBHXhBdeH 

bCoxoi/si -owoxoho oxoHodxHoiro-ii be BfetiBWHOHoduB {p^odnj^) BaoiroMHx 

of oxin OBH 'BHodxxoiro jOHonaBeoH BfHtiBPVHOxoduB of oHHhBHirof oaodoJHHCodni 

BfHtlBPVHOMOdUB BfHHaBXOOHtToffBH '^ITOX OHIHa HITH Hdx OaiBaHOHHO OHBXITAjVHO BE 

f oxow HHhHXHiTBHB HfoxooH OH 'BHodxHOiTO o'HBfngti'o BaraBxoCodu woirgodu HyoafBH 

PMOxoHO HMOHodxHoirooniHa hhoh b£ OHHhBHCof oaodojHHCodni BaiBaBinod Co^ 

•of OXOPV BdBXONBdBU 

XaiB0HHH4)0E' A BHBmodj XHHITBXHOIVHdonOHO XOOHfoda BH BHOtroaO of BfHtlBPVHOSOdHB 

XHao BHiHodj •BaiBaHHCBdxoH BMofHivox-OMhH£Hc[) BHudtiOH AfBaBiroatof BfOH 

'OHHhBHfof OaodOJHHirodlJ] BaiOIHOd BHaHXBWHOXOduB HXOHdOM Uldl{Jjad/(f{ 
•ofHJdOHO 

OHIfBfHtlHOXOU HHHHldaOH OU BdBJ£Of B'HBXOdx fehXlTO B£ BaBIHOd 00 BdBJ£Of ofuxdOHO 

pvoirgodjj "BdBjeof xhhomh^ Xarou A BHodxMoiro ofHtouXcf) ohobitbx wo^HBaBraod 

H£BirBH 00 BHodxHoiro BfHJdoHg "XxodMou X BdBjeof ofHJdoHO iMOirgodu h BHodxxoiro 

ofHjdoHo woirgodu 'Bwoirgodu BHofoaf£Bd Baf bh Hf oao BHodxHOiro h BdBj£of bivoxoho 

ofHjdOHO BaiBHXhBd KOirgodu H BHOdXMOirO OOBN fo BIJOa ojohim BdBJ£Of bobw of 

Bf HllHHOaiHh BH BaHHOB£ 00 BHQ "OfHjdOHO OHirBfutlHOXOU BKHHldaOU 0aiB9BHXHBd£H 
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jvopvi(tmHnnr miHwyioir n rniHuvgoire vo vinbidvow vCmddud VHUvfnhHduiojj g vmvj 

•BWH'HBXO PVHHeBirsdu Xfedeaojiro HWXWHHHW HITBIOO 

•(9 BXHiro) sfHjdsHS SHirefHtiHaxou HHHmdaou BH BwXwHHHJM (jOHiregoKj) JoxogXtr 

BWBXBHHfdOOX 3f BHBOHUO BirXsSITOW BfHdxSWOSJ BHSOXOHaBJ "B^H^XO XHHeBIfadu 

H BirXxSKOPV 3fHdX3W09J SHSOXOHSBd 'SHITHgBXO Xo sdXxxXdxD sfHHSCBafeH 

Vh'^yidmw vfnhvsnvmmuo vnofndwdivodj 

•B^HBUBIDiadH 

joHirefHttH3d9$Hir JOMOwoxBHb' s^HBaHd^wsH^e H OBs XOQNJ - dviusAQ iDiiuaudffiQ 

Jo jodiS3j\[ aj3]dwoj) B^HBUBiTMsdu joHirerHtiH3d3(|)Hb' s'HBaHdBiMaHBi; OHXUXOU 

Sf BfHhBWHOMOduB BfHHaBXOOHCsffeH •HXHdBWSHBe: 3)K0W 30 H l»'^'^S BfHllBXxHO 

HHHqaa X af TSV B^Hafsdu BqiraBirssdu j0HirBfHliH3d3(|)Hir BfHliBWHOModuv 

[t7 -irsf] 'ipC.)>.('i)>J 

IB^HBUBKMadu 

iredxaxHH Xfef pvofHtiBdjsxHH HCOH B^HBOHdxxsiraBH Birali'ouoBd BKHudxHstioaf OBS 

HXBdxBJMOOH 30 AXON 9fHlixHX(|) onaBirj 'Q t 3 'g 'v " BdxuoH BXHhHire:Bd ndnxoh BH 

"^6 BfHtoHX^ onecg XfXiiXiraX HiredxoxHj^ -y XWOXB BH Birexngdo BMOPVOXB ^6 sf OCJ 

:ora XO HHBOHHHCpSir HiredjOXHU 

Hao 'HXEHXhEdsH OHgsdxou of ofox BiredJoxHH xHxoHodxxoirooair fodg uxHiroa 

of oirXxoiropi BE OHHhBHfof oaodojHHfodni XqiBaBmod X Bxjonmox vusmj 

•BqiBUBiTModu 

JOHimfHtlHOdO(|)Hf BaOWdOX XHH00a£H X'HBaHdBWOHBe :HfHllBJMH0XOduB foXHHXBWOXBIM 

foHXHliHiruoso T3U 00 BaHHOBi: uXxoHdu HjXdf '1H3 l^ox Hxondox oo BBSBX 

BHBfHHOXITHWBX JOXOHOdxXOITOOHCof JOHaHXXO(|)0 OgodxOuX Co XxHireBd TS£ 

vmDuvifyiddu eoHuvfnhuddacpng vmDandvwdHDt vfnhvwnoyioduY 

•(B'HBXO BHXOKUHdx HUH BUXOirgXlT) OHOdxXOirO OHOdBUOOH 

OXCdlCBO HfOX BNOXOHO fOX HXHXOHdoX OXCOW 00 BfOXOW BBQ 'OBH XfuxdOHO 

XxoH XfeiMOH ^!/t\o XoHH oiTBXHgdo oaQ '^'/ti - BHHuo JOHxoduXo oHodxxoiro 

OjXdf B '^!/h - BHHHO JOHfof OHOdxXOITO OXCdfBO OHfOf - BITBXHQdO XHXOirXxOITOPV 



0 = '-ig/Ag 

BfoH adXixXdio sxokXsskopv aiBHHirdoox Xo ofHtiBeHWHxno oxofHdxoiMOOj 
HlBXirXtOJ -BrnfOXOPV WnXhHireXON-OHXHBax H WHXHHHBXOW-OXOirXxOiroiM H (ofHjdOHO 
XfHtlBeHWHHHW) XfHnB£HWHXUO XxofHdxOWOOJ HHldaeH BC OXCOW lUdt{JUdd^}{ 



JtPA^l^A 

l[mb OBor HcxpaacHBaifca je KOHCxpyKitHJa h npouena cxaGHJiHocxH 

yrjteHHHHHX HanoxyGa HSBeaenHX h3 MOJieKyjia (pyjiepena C6o. Y xy CBpxy noxpe6HO 
je: 

• KoHcxpyncaxH cxaGnjiHe Mo/iejie HanoxyGa npeceiiaH>eM MOJieKyjia Ceo no 
eKsaxopy h yiviexaifceM nojaceBa inecxoHjianHx npcxcHOBa npHMenoM 

nporpaMa HyperChem. 

• HsaGpaxH onxHMajiny panynapcKy Mexoay sa reoMexpHJCKy onxHMHsauHJy h 
HspanynaBaHje 4)H3HHKO-xeMHJCKHx h KBanxno-MexaHKHKHX napaMexapa 3a 

MOJieKyjie HSBeaene hs cxpyKxype ^'y-'iepena Ceo OKBnpy OBor 
co(|)XBepcKor naKexa nocxoje cxanaap^e Mexo^e 3a HspaHynaBaae na hckhm 

KJiacaMa MOJiCKyjia; KaKO cy 4)yjiepeHH penaxHBHO noBa rpyna MaxepHJana 

onmxH Mexoj; 3a HspaHynaBaibe join yBCK nnje ;;e4)HHHcaH). 

• HsBpniHXH reoMexpnjcKy onxHMHsariHJy (HspanynaxH Koop^wmaxe cxpyKxype 
ca MHHHMyMOM eHepxHJe) KOHcxpyHcannx yrjtenHHHHx HaH0xy6a h 
HspanynaxH ibHxoBe eneprexcKc KapaKxepncxHKe npHMcnoM o;ia6paHe 

onxHMajine panyncKe Mexo^e. 

• IlpoueHHXH cxaGnnHOCx aaxHX HaHoxy6a na ocnoBy nspanynaxe BpeanocxH 

3a H>HxoBy xonjioxy (|)opMHpaKba Kao jeanor o;; napaMexapa cxa6HjiH0CXH. 

• YxBpOTTH MaxcMaxHHKy 3aBHCH0cx cxaGnnHOCxH nanoxyGa h h.hxobhx 

;iHMeH3HJa. 
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II 

•3fHdow9w sxodBHXhBd SHiHa B93xxB£ HITB 'joaooaHj-dahsiro 

fo sxcdg BdHjdaaHOX {dUdiqi-^-^vjoj) KexHdoJire aodafHgHj-MBiroii • 

•gCoxaiM 3HCoxx3du fo BdHjdaanox aarog Bfox BXHafHfBdx 

JOHBaOjXfHOX BfOXSPV sf {SdAdd^-Udl(3i3y) WBXHdOJITB a03aHJ-d3h3ir^ • 

•SWSXOHO 3X3irXX3irOWOdXBW T3£ 

BHfOJOU sChH BfOXSW BBQ 'BWyCpMHHHIM J0XDX9Jd3H9 fO HSirEfX OXBf IV9X0H0 

HxoirXxsiroN af BfBX HXHxoHdox 3f BJ sarogfBH iBirXxsirow sCndxawosj h 

sdXxxXdxo 3H3Nodu SHahHHBdxo BaneBEH b9hjbh jarni^dxsfBH wBXHdojifv • 

:(XirXx3irow A. sfajdsHs bwXjmhhhpm 

saiBaHQadfo be BwxHdojirB) BdsEHWHxuo BXHhHireBd ndnxah HXHxoHdox sf sijXjon 

BNBfOXSPV NHXHHHBX9IV-0X0irXx3ir0W HfHtlBEHPVHXUO f0X0fHdX3IM09J HdjJ 

•alklixBdaxHH axhHXBxoodxxsira h saooirBg dsf hbq 'saoirxX 'stsa isaowfou 

9XDH sxcdfBO Baron Ba^ "buhx joHhHiro suXxskopv B£ BXBXBirXsad XHHirBXHawHdsuoxa 

XaoHoo BH xHHBDHHH(J)3ir 'Bifou jox BdBxspvBdBu fo HOHaBe BiTHO Barou dogep^ 

•(sHHirsoHX 3X0HH3irxXH H 3HH3xodn) BirXxsiTowodxBiM aoBirx 

B£ 9H3fHa£Bd 'sfoxsN +JAIIM sfHtiBXH^Hfow Ao SldO ^ +019 'HaSIVV • 
•girXxaifOK axoHBxdo be BHafnaeBd 

'anXiiBdodu sxhHHBxapv-oxoiryCxsiroiv be bCoxsw BfaxmuofBH sf • 
:BirHD Baron ndnxsh 

BO fBd afXH A-iu3i{jj9dX}{ A afoxaw axhHHBxsw-oxoirXxsiroj^ BiMBXBHHfdoox 

KHXOHBfHESxdBX NHaoxHai woxBlTBE 'BWOXB Xpvsxoho A BfnUXBdsXHH saiBaHOHno 

BE 'Birno aaron - (^)a sfnjdsHa SHirBfHliHgxou XfnlixHX^ XnaBxooHfaf onanxBirad 

H XHirHgBfHtlH9d9({)HlI' 'XXHHXHirBHB 3X0HdOX 3f0X3IM 3XhHHBX3IV-OX0irXx3irO]A[ 

afOXaK 3MhHHBX3K-OM3irXM3irOJ\

•Bf 0X3W XHXOfHdHmMSHPVSO 

H XHXhHHBxsw-oxoirXxairoN X^opvon sf syXxoN A-uidiiJu9d^}{ A aaiBnXhBj 

'HX30Hf sdfl xHH3^daxX OHirBXHaKHdausMd tro 3<hbuXx3Ii'o 

3<HBn[rBH Btr smda aqBdM oxm be Btr Bgsdx BtroxaK bhitbkhxuo 

•XBH9W0PV HHirOUHf H BaiBdHP^docf) XxOUnOX BE HXOOHf 9da aXBHXhBdEpi • 

'afHtiBEHiMHxno airoon bimoxb sxBnnf doox sxBHXhBdEpi • 

'BirXxsirow 
HfHliBEHiMHxno foxofedxapvosj Hdn XfHnnsjdsaHox be ongsdxon awadg • 

•.Xo hxoeX xooHhBx H xooHOBXH(|)o BE HwXfHdoxHdx OBX 'BirXxoirow 
XfntiBirXNHxo Xxhhxbimoxbim be ofoxow OHirBiVHxno XaiBaH^odfo ndu 



Zl 

•BfHtraBdaiHH xHHofHtiBdXjH^HOx xHHsQXgou oxXdxooHfsf fox BdBlXSUO st^y\

XtifliBirXNHO Xfe9B^XJ0^[̂0 nfox sdiswBdBu HxcdfBO S/OQMIZ 'si^-i-sim SHEBirsdn 

SXCdfBO Hfox BWHIM3X0HD X B^IBXO XHX0X3jd3H3 3<HBaBHXhBdeH BE adxSNBdBU HXCdfBO 
BfoX BfOXSPV l/OQNI raBaOXHC^HfON Sf I/OQNIZ 'SHaWEH SITBW eX 'XfHtlBIMHOXOdUB 

XxoH HxoHdox (£ BfHEdsa 'OQNI P^UIPOW) f/OQMIPV 'oaHardBivsHBE 

3f saiBaBHXhBdEH BE OHgadxou apvsda OHXBfof 'BdBX^I^[BdB^ xnaoH saisQoaX 
BaaxxBE OX oxbji •HHodxxsirs sebitbh so Bpvnfox X BirBXHgdo fo soHaBE ojsh 'hxoh 

Xohh bimoxb joxoh BHodxxoiro X^oimeh ohoimeh HirBdxoxHH oai fo^ 'OQNO BiMoirgodu 

XHfHHXCBafBH fO OXOH OfXjHdox (dD}J3AQ pilUdUdf/lQ fo fOdlSd]\[ dJDipdUlUdfUf) 
BfOXOIM OQMI '^HHirO XHOaraBXOOHfofou BIMOOa ofBf 'ohoimeh OITBdxOXHH 

oao OaOXOJ ofXdBIMOHBE Bf IMOdHEgO 3 BITBXHgdo XHHO^odfO fo OH B 'BIMOXB 

ofodHdu fo oiMBO HonaBE BHodxxoiro X^opmeh oaiBfagfo Bf bnheX bCox '{dniudAQ 
IviiududffiQ fo iodi8dj\[ djajdmoj) OQM3 BfoxoiM OQN BrnxoodnfeH 

3QOW3W s/OQMIZ n l/OQMIZ 'S/OaMIM 'OQMI 'OQMD (» 

•BaiBHXhBd oiModa ofXijBdxo h BfntixBdoxHH Hodxxoiro-HodxxoKo 

BiTBdjoxHH fodg ofXaiBPMO oxm 'BirBxngdo xhxoimoxb BaiBUBirxodu bhhxoXj xnao 
Hxxo^o 00 XfXdBwoHBE BHXhBdodu XKOf iMOHfof -BHodxxoiro ofenxBdoxHH oao OH 

HITB 'OXOH XfXdBIMOHBE dof OHfOXXOdH fO OXBXIfXEOd ofHHhBX Xfef OfOXOPM OQN 
BQOwaw (dvju3AQ jvtiu3J3fft([ fo foajSafsj) OQM 

•ofntixBdoxHH 

HOdxXOirO-HOdxXOirO ofXdBIMOHBE HXOOhXuXOH X dof BHEHllodu OaiBIMfBH H HITB 
'BXCdgfBH H BfHHaBXOOHfoffBH of BfOXOK BaO 'BfOXOIM XHITBXOO fOX fehXlTO ofHH OXm 

'BITBXHgdo XHHOaiXuOU ofHjdOHO BImXo of BirXxOITOIM BfHjdOHO BHuXxX B 'OHBOHHH({)Of 

Xo BITBXHgdo XHXOIMOXB ofHjdoHO 'HfoxoiM foaoiTOXHx foHodnmodu ^ 
vQowsw V9oifdHnx vHBdnmodu 

•XfXEBXHdn HXhH^Bdx H XfeaBHXhBdEH 00 HXBITXEOd Hao 
•IMOirXxOITOIV fBH ITBfHtlHOXOH HXhHXBXOOdxXOITO H OXHOPMOIM OHITOHHf 'BaiBOHdxXOITOBH 

BXOIMOXB 'BHHHO H BfogBH OHHXOXj ofntlXHX^ H BaraBXOfodH H BHXhBd mdt{JJdd^f{ 
'BaiBdHiMdo(|) oxoiTuox H bitXxoitoim ofHxdoHo 'BirXxoiToiM ofndxoiMooj fodojj 

•BITBXHgdo xhxoitXxoitopm ofndoox h OVDI oxnotiHOx onaBxoonf of 
HIJOXOHdOX HXBdHXOdndOXHH of 0I|XjOIM 'ofogBH OXOIMOXB H OXHONOIM OHITOHHf 

H HxjXfXhXarxX 'oxBxiTXEod oa3 'owoda oxhBxXfodn XfeaoxxBE odXxxXdxo oxHiToa 

HITB 'BIMOXB Bfodg BaiOHHHBdjo BiMOH "BIMOXB omna H 001 3»cdfBo Hfox bimhitXxoitoim 

BH OHXhBdodu OXOItXxOITOPM OXOfudHHIMOHIMOO Hf09EH Bf OXCOIM lU3l{JUdd^f{ 

•BEOa OaiBf HXOBd H XBHBXOBH XfXOHUO Bf XXOIM Of OXOIM OaO • 
•BXH0IMOITO JOX BaiOacXdxO JOXOfHIMOX f O OOHaBE OH (BHXhBdodH 

oijmi qv oxodn hith nxofadHuiMO nnofngof OHhHgo) bxbhoimoito HdxoiMBdBjj • 
•XiMoxoHO imoxoitXxoitoim 

X BEoa HfndxoiMooj h XfexcoiTou o ofHtiBPMdo(|)HH OHgodxoH iMH Xohh • 

:BHHgO0O XHHanXXBdXB OXHITOXOH XfelMH of OXOPM OXOfHdHUIMOHIMO^ 

3kr0X3MI 3M0rHdHUmHMI33 

•xHHfoxxodn XHao fo Bxcdg of BfoxoiM 
Bao "ofHjdoHo BfoaEH JOjXdf oxodn opmXpmhhhim oxoxoxdono BaBHXhBdEH 
(U0St{dv^-U0m3J\[) WBXHdOJITB aOHOO^^KJ-HxXq] HHITBHOJBrHf-MOIfg • 



ei 

•BivHiDOHirgda nuuhrngvi bo JvoaioQodou pvHaoxH<H h 'bwbIToxow jvHxofHdHuiMOHiMOO 

WHao BaiBdHNdo^ oxoirnox woaiBaBHXhBdEH BHodoaodu bhoitbx^bh h 

BHOEHOg BKHdOKHdu BH of BCOXOW XHXOfHdHUNOHIMOO XOOHEHnodu H XOOHhBX 

aHAhVdOdU lMIOd37DMIS V£ al/OiaM a^DHAhVd dOatH Tt' 

i(dd(po i(>ioHdddVi(<p i( nmdndoudoxHn 
Hdh'i(HDdoH n Hdunhvdnu 'Hdiivw(pvH 'naendg nhnuogodove/i / vxmj 

• {i BXHirO 

'HodoiryC({)doxoHHPVXB9 tado^o oxonodoirA^) oaoiroC XfBaraBxotfodu nfox HoirXHBdox h 

HOIfHlTBdHn HUHHOCOaOlfjX 'HtlHHOfOaoafjX HHhHXBIVOdB) BNHirXxOIfOW IMHHOqiHHdoX 

XHHJOITBHB BirXxOIfOIM XHXOHBJdO XHXOH otedxOIVOOJ OHITBPVHXUO OaiBaBHAhBdCH 

B£ bCoxon +yiYi of BHOxjinndox BdoEHWHXuo joarogfBH Xdogen 

AfHtivsHWHxnoAHDfHdiaiAioajv£viMXHdoJirvdOatH Xfr 

•xoo HXOdBXOIVBdBH 

HHaHXBHdOXITB HXOHdoX HITB 'IJ^V BHhHITO OHirBHOHtlXHX(|) of BCOXOW BBQ 'IPMV 

oaiBinafogou of 'BaofehXiro nnnqoa ^ 'OGNM o^^" woaiBiv O/^Q^ woxmodx bo 

BaiBdHwdo(|) oxoirnox h sfntixBod oxofeivox Be ofiudoHO OHOHftBaHxxB B^HaCodu ohhbx 

'oeoa OHhHHOiroa BaraBxoCodn ohhiohoX ly^y -ofHnBwdocljHH onanxBXHXHBax oarogfBH 

ofBir otjmohfBH H mdi{juddi(}{ A. BHOhXarxX Bfoxoiv BfHHhBxfen of XJMV 

•Bf oxoiv C/oaNIW OQiSLI ojoh oxcXC bxXu 

g'l oCoxoiv oao Be ongodxon OKoda of Bf oxbx 'onaoxxBe HxoHoivoda of BirBdxoxnH 

xHHXBfof oaiBaBHXhBdepj -bimoxb XHXHhHireBd bo Hodxxoiro-Hodxxairo BfHtixBdoxHH 

oaiEaBHXhBdeH BaB^Xxowo oxm BaiBfagtro xoxonodxxoiro BifBdxoxHH XoBirx 

XHXBfof H XfXhXarxX 'OQNI OHOiven BimdjoxHH fodojj -HfanBivHoxoduB (dvjudAQ 
piim-i^ffiQ oiuioiDiQ fo psiSdfq) OQQM oo AfeaHHOBe ofoxoiv ndx 033 

?gow3w md i mv 'OQMH (<l 



•BNBtroiSN NHX0fHdHUIV3HIM33 

NHHSiraaBH H NOCOXSPV NOMhHHBXSN-OMOirXHSirOIV +IAIIAJ XfHllBeHJMHlUO 

XxofHdxswosj B£ JOHamodxX BHaiMada aais^adon sf oxBir 'g HliHiro bh 

•eWd H IPVV 'OQN]^ 'e/OQNM 'OQNI 'OQND Bi^Bt^oxsN pvHxofHdHnpvsHwao 
H 9f BHSmdaeH BirXxSirOJV XHHafSaBH BfHilBEHNHXUO BX0fHdx3PVO3J 

•jNtBXHdojiTB aodsfngHj-xBirou HaijmHdox dsEHiMHxno 

HarogfBH obx BPVHHXhBdodn PVHarBC X af oxBg 'BWHHXhBdodn wnxofadHnivaHNao 

X HXHxoHdox af BJ aijXjowaH h Xfoxaw +PM]A[ XxhHHBxapv-oxoKXxaKOw 

BH OPVBO af HahHHBdjO 'HXCdgfBH JVBXHdOJlTB aOHO0(|)BJ-HxX^ af OXBH 

DDtCtmnh vfodg ZOWVQVE duoou ovdmddmo^ afnu EHH - ji///^ 

8'8 8't̂ Ot 8'I n aoHoa4)Bj-HxX<H 

8'Sl 9'8 9'I aoda fngn j-XBirou 

rii 8> 8'I 9'I aoaaHji-dahaKd) 

*ym 001< *}IH 0L< O'OT O't' re gnxBH HfHPvdxofBH 

093 HairXHBdox HaKHllBdHU HairBX({)BH naenag 
jMBXHdojiry 

(s)J 
jMBXHdojiry 

vwvuindodvv xnuonhvenprnuiuo xniunhnvEvd i(t^owou 
vuiixdvow xnyioHVddo iifnhvmvmmuo ^(xofnduidwode ve oHamodw^ dwddg 7 vvdgvx 

•iu9t{jj3d^f{ X xHHahXarxX 
BfoxaN XHao woHawndn 'ada(|)0 axonadairX^ Baoiratf - BKXxairoiv XHXOHBxdo 

XfHtiB£HWHxno Xxofedxapvoax be oHgadxoH awada af oxBf 'i HiragBx 

Af HtlVtHPMHXnO A^IDfHdiaPMOaJ V£ VIXUHdOJITV dOatH IS 

9f oxaui aniTBi^iHxuo dogeji. 



SI 

•Xd9(|)3 XxDHsdsirX^) 

X SHBdHdoudoMHH axHHOiroaoqrjX SHhHXEWodB be Jh B<HBdHwdo(|) Xxoiruoi be 

HXOOHCsda SXBHXhBdEH H 3HhHKgBX Xo 3HBEBSHdu 6 HnHITO BH H ^ HITSgBX 

•BirXxsiroN 

XfHdX3IM09J BE SXBXIfXESd 3HhBX OHBHtTafooU sfBlT SPVSda SlJBdM BE dsf XfOXSW 

XMhHHBX9IM-OH0KXs3irOIM HXHXOHdOM sfHHhHXMBdu sf BJOX JOgg -(jOITHdu) 

Btroxaw 9uXdj ago trox Xo shkhxhsCh 'BWBiroxaw wHxofHdHUJvsHwso h whxhhhbxsn 

-oxoirXxairopv SHsfHgof 'BirXxsiroiM xHHBdHEHWHxno sxBHHCdoox axBnXhBdEH 

•sfHtiHSjdsaHox of gfoaof sh ^jaij h 1]A[V sfoxsw '(XxH(|)Bdj bh HBEBxndu 

afHH) H3d3irX(|) H H3irXHBdox Xo oxm obx 'BirXxoirow xnyoa XfehXiro X 'whxX(j3]/\

"OaNDAI n C/OQNM suonudu ITox ongadxou BaafBhXiro HHHyaa X af aivada 3i|BdxfBH 

•snXhBdodu sxofHdHuwsHwao be Xnawsda wonamodxX X sxHifEBd axHiraa Xohh 

BirXxsiroiM xhitbpm Voyi 'BiroxaiM xHxofHdHuwaHwao xHHHirsfou Cox ojsh sijBdx bxXh £\ 

oV H 3HXhBdodn sxhHHBxaw-oxoifXxsirow be sjvsda af bC ntrna so BXH(|)Bdj Ep| 

vvwgouidK miHofndnuwdnwdo n mtHhnHvxdw-oyiou/(Hduow VHdimhvdnu 
'VHdiDiuipDH 'DHds:HdQ vuiixdvow iifukvEnmiuiuo v£ OHdmodiUi( anddg -g bxhit^ 

rii 9'I : +vmm 
8'Z.S VPZ mdm 

osz i'fZ £'0I mvm 
Oil ZS tzz eY OQNWn 

9'8ei 9P tiz I'8 OQNIWn 

rsei V99 fr'8 : OQNIB 

tm VlL fZ e'8 OONDB 

HaiTAHVcIOX HHITHtrVdHC H3irViOVH H3EH3g 
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•HiBXEXsad 
HHUHgHliXiroduad h HfHHhBifeH Hirngoir 3D ng ohbm 'BCoxaw OCIMIAI BHaqmndoM 

BivHHXHBdodu jmoj 3jSms A B^HBdHwdo^ axoiruox h staxdaHa âHBaBHAhBden Be 
af PVHXBe B 'WOf OX3W IVOJIHHHBX3M-05I3IfXM3irOI\ HHBdHtHWHXUO HHXhBdodu 
HHamda Xo bwhTox cbh BgXxoHBH HirXxoiroiv nao XfBd woarBC X Xo bjox^ 

•OlTOXOW OXOfHdHUWOHPVOO OQNIAI 
X̂OIMOU BaiBaBHXhBdeH XBuXxOOn HfHHIfBWHXUOfBH OWOXOHO OHhHHOarxX OXOHBjdo 
Be of bC HXHhXarxBe oo oxcow HxooHeHtiodu h BHOwoda jOHomodxX wo<Ho^odou 

VQOWdw xnxofndnuwdnwdo xnwnhmEvd woHdwndu xnuafngog HduvmcpDH 
n HdSHsg Dt D^vdntvdo(p ^womow v£ nuiJOHQdds xnmvH^hvdsn a<ud((ddoi[ ,5 Dxnifj 

HSUViOVH 

•OHXHBdOKOX of HXOOHCoda XHHhHirgBX fo OaiBuXxOiro BfOXOW XHITBXOO 
tto-y{ -BaiBdHwdotl) Xxoiruox Be HxooHCoda oxoona OHXoeXen Xfef OQNI « OQND 
OfOXOpAJ •(BHOirBX(|)BH XfBHXlfO X 0/^£l tBHOeHOg XfehXirO X 0/^9) HXOOHfOda OHhHKgBX 
f 0 BaiBUXxOf O BHIfBIMHHHIM ofBf QGNW Bf OXOW BfehXlTO BgO X Bf 00 BXCBUB£ 

I (OHhHirgEl)jTT-(OJ'BHAhBd£H)jTj _ TJV7 

L-6f ZSZl S>I S-Z.6 £nd 

VZ9 VLZl 9-8 9-16 my 

811 Z-LS 8'S 888 OQNI/V 
r89s 9-£n V9Z r6ii e/OQNIW 

8'l7l9/.I £•017501 OQNI 
9-e938l r88I8l-e-8e80i e-12601 OQND 

xooHf oda BHhHirgBX 
[pm/n] 

* HV 

[pui/n] [[oui/n] 

* HV 

[pui/n] 

H3irV10VH H3£ 

nwooHQdds xnuhnirgviu go d9iDU((iuDQO 090xn<H n (mmgowdw wnxDfndnuwdnwdo 
vmmnhmevd dHBfngog) v<uvdntvdo(p Kwomom DE nmooHgdds 3uivHi(hvd£j^ 7 vusgnj^ 



L\ 

g-Q :c[oiHB(|) aooiTBg dsC hbq • 

g'O :doxxB^ HMhHXBXoodxMsirg • 

BrnfoXOBd Co BHOHaBE rSHHCado BXHBXOHOX BHhHdxxairsH'i/ • 

JHH :bhhuo s-HBaoirnX^ • 

(XoXirXHtl ou BfHUBdaXH QS) IOO'O :3fHtlH3Jd3aH0H XHIMH]X • 

\o x9XHtiHiruHxirXp\ • 

3C0X3IV 3X0fHdHUIV9HlV3D WOHSNHdu Ao 3XBHXhBd£H (0'^3-093) O93 hCBQ BH BgXxOHBH 
XHXhHXSXOHHX afHdSO BaiBdHJVdo^ SXOirUOX H SfHXdSHg -BPNLLHdOJire JOHOHtlB£HIVHXUO 

xoaodafngHd-xBirou iMOHSWHdu OHofngoC ofaxdoHo pvowXkhhhn bo odXxxXdxo 
OHITBPVHXUO "BITHO XafOU +yiYi X OCOXOW OXOHXhBd OXhHHBXOW-OXOirXxOITON 

WOaiOlJIUHdoX HHBdHEHIVHXUO Xo HXOfHdxOIVOOJ HHhBH HBOHUO BH HHOfugoC 
HXBaHdoC H 'BdXxxXdxo BHaoHOO OBX 093 itXxoito]/^ 'Beoa XHxXdxooaC XcodouoBd 
WOHITBIVHXUO O BHXhBd H^OCOa '(BPVOXB 3 Ql) BHOJBOXOX g Co BaooBfou woaiBaBCoC 
H BCod joxou Xoo BH OHiTBivdoH odo^OHivox OHHudxopVHO oaC X BHodoiTX^ bitXxoitow 

wofHlixooHg wdiuuddi(}{ XKBdxodu X OHBouXdxoHOx Xo 01^3-093 ogXxouBH 

:vH^hvdodu ndiudwvdvij 

OQNIAI 

XHMHHHBXaW- OHXHBSH 

XH90XH<H a<H«g«H^hBdCH H ^^^^ 

-<>93 eg^LOHKH BfHhM/^dxOHO^ 

- II oaf HJI3HAhVd • 
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•afHdxapvHo deiRsn sfeiootz'SH vm 
daf 'BaCHH af BfadxaiMHO BSOXHai n (W bxhito) BHOJBIHOH fexCOITOU HBITOITBdBH 

AfepvH (srei'l r6'Z,'S'£'l = fodg HBdBHOH w of xnfox Cox HiBandoJ^' 

VQ9d 20Uidu 9D0 OK^Q 'vg^uiOHVH vwn9dfvdx VH 

VHozviuHdu xnHwvduovH fvofcoifou HvudirvdvuniuHy Q J vnmj 

o •(Ol BXHITO 'fBXCOITOU HBITOITBdBUHXHB) 

093 IVOHEBITOU X WO fBXCOITOU WHaOXH^I BO of HBhHlHOCH BgXxOHBH BWHaofedx 

NHHOargOBE bh bhojbxhou BHI^[BduOBH BaC fBXCOITOU '(00^3 H O8I3 'O9I3 'Ot^l3 '0(;i3 'OOI3 

'O83) fodg HBdBu w of oCj '^"01+093 ^ -BivHifHaBdu pvuao bo XCbitxo X 00 XfeniBHOu 

(0^3 IMOO) 01^3-093 BgXxOHBH XHHBdHITXwHO XHaO OdXxxXdxO OHBdHEHNHXUQ 

•HdXxxXdxo foHBdneHivHxuo X BaoHoxodu 

xHHBiThoxou dBxXuX oeoa oxXdxooaC ofoxoou oh BWHfox X odXxxXdxo BQuaCodu 

BHodoiTXc[) HfHiMox X HxooHiTHgBxo OKHaBdu ouaoHoo oxXcff?' "(^/"y uoSvtudj pdjvpsi -
"Hdl) BHOJBXHOU JOHBaOITOEH PVOITHaBdu OHB0HHH(|)0C of OXHI 'BHOJBXHOU BaC X^ONEH 

0£9a OXhHHCofBE ofoxOOH OH BHOdoiTX({) HdXxxXdxO fOHITBHHXUO HXOXOjdOHO ^ 

vgAiOHVH VTAxairoPM a*HvaoralfoPv 'VL 

- OHXHBSM XH90XH 

a^BSBH^hBdeH H 

BgXxOHBH BfHtlMXdxOHO 

- II HiviiTAeaj 
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[9-car] 0l-3/u = M 

•.W HITH U OMsdu HXBHAhBd£H 9HC0PV BHOJB0M3X fodg 30 VVVl '(uiOT+09 

= u) w BO Hxcoirogo ngXiOHBH X BWOXB J fodg HBUXXX OO oxy '(¥) BHOJBOXOX 

fodg XHHHireBd H BHOJBXHOU zi sscdCBO odXxxXdxo OHBduirXwHo 093 

o^j ndXmxKduia foHwrniuiuo i(D£d9 xnxMmoosgfg'g] uojj 7/ vnnuj 

iZi BXHiro) 
BHOJBOXOX XHXBCOir BOBfoU 0X0 HHOQodoUOBd OHhudxOPVHO Xo ufox BHOJBXHOU 

xou X B£oa xHxXdxooatr g uxcdlTBo 0Z.3 BdXxxXdxo BHITBWHXUO 'O^O BITXXOITOW 

woxxoeXcH BO '(o£oa [9'g]) BHOJBXHOU dBxXuX o£oa oxXdxooaC ofoxoou OH Bwufox 

X odXxxXdxo ^ji HXBOHXdxoHOX of OIJXJOW ogXxoHBH oHBdniTXwHO oao Bg 

VH02VUIH9U fVJKOlfOU HVhnduidWnD 3<UVW 'Hvvdifvdvu •[[ vmiij 



7.2. TOnJIOTA OOPMHPAIbA 

PesyjixaTH HspanyHaBaifca xonjioxe 4)opMHpaH>a HaH0xy6a Ceo+ion (Ceo-Ciio) 

ZiaxH cy y xa6ejiH 3. 

Ta6ena 3. HspanyHame epednocmu sa momomy (popMupawa y cepuju uanomyda 

(m = 6poj dodamux nojaceea od 5 xeKcasoHa; h = yKynan 6poj xeKcazoHa) 

HaH0Ty6a m In m AHf 
(kJ/mol) 

AH/nC 
[kJ/mol] 

h 

Ceo 0 -7407,5 123,46 20 

C70 1 0,00 8216,7 117,40 25 
CgQ 2 0,69 9174,5 114,68 30 

C90 3 1,10 9891,5 109,91 35 
Cioo 4 1,38 10749,6 107,50 40 
Clio 5 1,61 11660,1 106,00 45 
C120 6 1,79 12409,2 103,41 50 

Ci30 7 1,94 13245,2 101,90 55 

Ci40 8 2,08 14130,7 100,93 60 
Cl50 9 2,20 14911,4 99,41 65 

C160 10 2,30 15746,9 98,42 70 

Cl70 11 2,40 16621,3 97,77 75 

C180 12 2,48 17421,3 96,79 80 

Ci90 13 2,56 18252,6 96,07 85 
C200 14 2,64 19117,3 95,59 90 

C210 15 2,71 19932,5 94,92 95 

rpa4)HHKH npHKas sasHCHOcxH xonnoxe 4>opMHpaH>a AH ojx m y cepHJn 

HaH0xy6a Ceo+ion flaxa je na cjinnn 13. 

5000-

p IL^ U L»J u Lti U I4J U L̂J U L̂J IJ U L̂J 
2 4 6 8 10 12 14 

m 
CjiuKa 13. Tomome (jjopMupaiha uaHomyda na 6a3U (pynepena C60-C210 

3aBHCHOcx AH-m je npasa jiHHHJa Koja pacxe ca narnGoM ojx 199 kJ no 

jeaHHHUH m. 

20 



Tonjioxy 4>opMHpaH>a 6hjio Koje xHnoxexHHHe HanoxyGe HSBeaene h3 

(|)yjiepeHa Ceo Moryhe je HspanynaxH npeMa H3pa3y: 

AHf = (AHf{C6o) + 199m) ±30,98 kJ/mol [Jea. 8] 

Tonjioxa (j)opMHpaiba no C axoMy onam ca ;iyacHHOM nanoxyGe (cjiHKa 14). 

120-, 

115-

110-

O 
c 
^ 105-

100-

95-

120-, 

110-

o 

< 
100-

95-

X 

8 

m 
10 12 

—I— 
16 

1.0 1.6 

In m 

Cjium 14. Tomome (popMupawa no C amoMy sa (pyjiepeucKe nanomyde C^o' C210 

a) AHf/nC vs. m, b)AHf/nC vs. In m 

Tonnoxa 4'opMHpaH.a AHf no C axoMy sasHCH on m n ona^ 

eKcnoHennnjajiHo ca nopacxoM m (cnHKa 14.a), a sasHCHOCx AHf /nC vs. In m 

npeacxaBJta npaBy jiHHHJy (cjiHKa 14.6) koja OAXOBapa nspasy: 

AHf/nc = (121,4 - 2,35 In m) ± 0,25 kJ/mol [Jea. 9] 

H npnGjinacaBa ce rpannHnoj Bpeanocxn oa 30,8 kJ/mol sa HaHoxy6e ca npocennoM 

ayxcHHOM o;ai 1 \xm. Obo je y CKjia^y ca eKcnepHMenxajino oape^ennM Bpe;iHocxHMa 

sa xonjioxy (J)opMHpaH>a 5aKMHHCxep<^yjiepeHa h 4>yJiepeHa C70, nnje xonjioxe 

4)0pMHpaifca oape^ene KajiopHMexpnjcKH npn cxanaapAHHM ycnoBHMa nsnoce 42,5 

kJ/mol no C axoMy (2553 kJ/mol no MOneKyjiy Ceo) h 40,4 kJ/mol no C axoMy y C70. 
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ZZ 

•BWBMHXOHdsiXBdra PVHlBCBe BO BfHEHOIMHtr XHXOdBXOPVOHBH 
BXHHCoaoduXKOu HaiCoaEHodu ooHHduoC HBfehBHE XfearaBxofodH 

BgXxOHBH BfHeHOWHf H HXOOHIfHgBXO XafOU BH BaiBaHXCBdxOH BXOXOdoOX 'HtlHHXOX 

X BgXxoHBH xHXOHodoifX(|) XnoKHdu XHifBfHhHOXOH XxHiroa BH woduego 3 

•0^3 X XPVOXB 3 ou ioui/f?( tr'ot' H (0^3 XirXxoiroN ou ioui/p[ £gg3) XWOXB 

3 ou lOUl/f5J g'3^ OOOHEH HXOfudxONHdoifBX OHoQodCo BaiBdHwdo^) OXOIfUOX ofuh 
'0^3 BHodoirX^ H BHodoKX^doxoHumBg BaiBduwdocf) Xxoiruox B£ BWHXooHtroda 

WHUO^OdfO OHirBXHOPVHdOUOXO BO XfBirXO X of oao I WOUHXcXir PMOHhOOOdu 

BO OgXxOHBH B£ {OUI/pj g'QS CO HXOOHfOda fOHhHHBdj 00 BaBXCHirgHdu H m 

u} HxooHiroda Co HOuaBe; oudBOuuir ugXxouBH X XWOXB 3 ou BaiBdnivdocI) Bxoiruox 

•Bfodg J090XH<H IMOXOBdoU BO OHIfBfHlriHOHOUOXO BCBUO H (Ul) BHOJBOXOX BaOOBfoU 

XHXXHXOPMX Bfodg Co HOuaBe OQOXBX XPVOXB 3 on Jj^V BaiBdHPvdo4) Bxoiruox 

•BXBXBCOU 

XHHifBXHOivHdouoxo iMofHliBifonBdxoxo BHofugoC of Bfox 'XCBd X OHOXCOIfCodu 

OHHhBHCof XaOHOO BH HXBuXhBdeH 00 OXCOPV H BHOJBOXOX BaOOBfoU XHXXHXOIVX 

pvofodg BO oxoBd OHdBouHir BgXxouBU xHXOHodoirX(|) BaiBdHPvdo(|) Bxoiruox 

•BCOXOIV OONN BXOfHdHUIVOHIVOO 
ofec oxBxirXeod ofuHCHliodufBH BgXxoHBH HfHtiB£HivHxuo foxofudxoivooj Hdu 

•BirXxoiropv Xfudxoivooj BE oxBxirXeod OHEHHodu ofBC owoda 

OXJBdxfBH B£ dof BCOXOW BXhHHBXOIV-OXOirXxOirOIV of BCOXOIV BfHHIfBPVHXnofeu 

BgXxOHBH XHX0H0d0IfX(|) BdBXaPVBdBU XHXhHHBXONOHXHBaX OaiBaBHXhBdEH B£ 

•BifXxoiroiv XfudxoivHO m H BirjXoxou joHBaoiroeu oKuaBdu 

HqXfXxiHOu 'BHOJBOXOX CO oauhXarxoH ofoxoBO 00 Hfox BaOOBfOU pvoaiBxoivX 

H XdoxBaxo ou BHodoirX^ BirXxoiroiv ivoaiBHooodu 'uisifjuad^j^ BdBxomdBU 

XHXhHHBXoivoHXHBax xHxoifXxoifOPV oaiBaBuXhBdeu H XfHliBirXiMHO BE Bdoax4)oo 

Xqowou HXBonXdxoHOx of OIJXJOIV 093 BHodoirX^ EH ouoCoasH ogXiouBH oudBOHHjx 

:oijoCoifo HXHhXafXBE 00 oxcow BxBxifXeod xuHofugoC Xaouoo BH 
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VZ 

•HHHtroafog X BfHtlHlOSaHH 
XMindirou T3t XCHOCJ) X BHairDouBe af OHiXHadx 

•Xl91irXHB(J) PVOShHlBW3XBlM-OHirodHd]J 

BH sfHirXlO af BITHaBXOBH 3HHCOJ •Z,0/900S SSOIfOHni 

•axHen^) doD3({)odH 

Xdawo BH '3HHiroj 'S26\H X XiaiirXMB^ 
pvoHhHiBwaxBw-OHirodHdu BH BiTBdHairoouB H Xiroxm 
XaiCadD H XnaoHoo BiTHmdaBE af aCx 'XirB3 jMoaoj-i X 
aHHfoj ^961 BHXf "£3 BHa^od af yHaoHnfed)! Barnw^ 

VfHOVdJOH 



KOOPAHHATE CBHX ATOMA Y MOJIEKYJIMMA 
nHPAUHJIEHA H KOPAHYJIEHA, HSPAHYHATE 

FEOMETPHJCKOM OnTHMH3Ai;HJOM HOMOTiY 
MOJIEKYJICKO-MEXAHHHKE MM+ H CEMHEMHHPHJCKE 

MNDO METOPE 

Piracilen 

MM+ 

NET CHARGES AND COORDINATES 
Atom Z Coordinates (Angstrom) 

X y z 
1 6 -1.80908 -1.77366 -0.00858 
2 6 -1.86300 -0.42821 -0.00521 
3 6 -0.71710 0.23875 -0.00211 
4 6 0.44376 -03 7624 -0.00130 
5 6 0.53565 -1.69892 -0.00366 
6 6 -0.60776 -2.41008 -0.00786 
7 6 -0.80900 1.56143 0.00368 
8 6 033441 227257 0.00954 
9 6 1.53573 1.63614 0.01044 
10 6 1.58967 029071 0.00531 
11 6 1.86543 -1.89688 0.00100 
12 6 2.50039 -0.69829 0.00645 
13 6 -2.77374 0.56076 -0.00190 
14 6 -2.13879 1.75936 0.00348 
15 1 -2.74596 -2.35533 -0.00969 
16 1 -0.56273 -3.51192 -0.00851 
17 1 028939 3 3 7439 0.01583 
18 1 2.47260 221779 0.01733 
19 1 236098 -2.88191 0.00249 
20 1 3.59367 -0.55502 0.01328 
21 L ^3.86704 0.41745 -0.00145 
22 1 "^2.63439 2.74434 0.00911 

MNDO 

NET CHARGES AND COORDINATES 
Atom Z Coordinates (Angstrom) 

X y z 
1 6 1.80908 -1.77366 -0.00858 
2 6 -1.86300 -0.42821 -0.00521 
3 6 -0.71710 0.23875 -0.00211 
4 6 0.44376 -037624 -0.00130 
5 6 0.53565 -1.69892 -0.00366 
6 6 -0.60776 -2.41008 -0.00786 
7 6 -0.80900 1.56143 0.00368 
8 6 033441 227257 0.00954 
9 6 1.53573 1.63614 0.01044 
10 6 1.58967 029071 0.00531 
11 6 1.86543 -1.89688 0.00100 
12 6 2.50039 -0.69829 0.00645 
13 6 -2.77374 0.56076 -0.00190 
14 6 -2.13879 1.75936 0.00348 
15 1 -2.74596 -2.35533 -0.00969 
16 1 ^.56273 -3.51192 -0.00851 
17 1 028939 3 3 7439 0.01583 
18 1 2.47260 221779 0.01733 
19 1 2.36098 -2.88191 0.00249 
20 1 3.59367 -0.55502 0.01328 
21 1 -3.86704 0.41745 -0.00145 
22 1 -2.63439 2.74434 0.00911 
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Koranulen 

MM+ 

NET CHARGES AND COORDINATES 
A^mZ. CooidJnates (An^tiom) 

X y z 
1 6 -2.92067 -2.41233 -0.88630 
2 6 -3.04567 -1.08949 -0.61628 
3 6 -1.89455 -0.59045 -0.21230 
4 6 -0.76463 -1-25749 -0.07868 
5 6 -0.58832 -2.54015 -0.32529 
6 6 -1.74615 -3.10568 -0.74686 
7 6 -1.67082 0.66302 0.13182 
8 6 -0.40275 0.77067 0.47822 
9 6 0.15Z25 -0.41631 034805 
10 6 0.69618 -2.89842 -0.07989 
11 6 1.65451 -2.02385 036360 
12 6 1.41648 -0.71069 0.60289 
13 6 0.19832 1.87066 0.88557 
14 6 1.50261 1.62406 1.16179 
15 6 2.08478 0.39019 1.02686 
16 6 -1.99200 2.79696 0.54408 
17 6 -0.67368 2.90883 050453 
18 6 -2.55943 1.63652 0.13209 
19 6 -3.99967 -0.12630 -0.63545 
20 6 -3.76736 1.17687 -0.27791 
21 1 -3.81623 -2.95447 -1.23421 
22 1 -1.73687 -t.l8217 -0.98800 
23 1 0.97881 -3.95168 -024630 
24 1 2.67528 -2.40353 0.53898 
25 1 2.12273 2.46502 1.51569 
26 1 3.15388 0.28073 1.27616 
27 1 -2.63048 3.69556 0.59147 
28 1 -0.29667 3 89351 122919 
29 1 -5.01588 -0.41273 -0.95563 
30 1 ^.60457 1.89421 •032220 

MNDO 

NET CHARGES AND COORDINATES 
AJMBLZ Cooidkiates (An^m) 

y z 
1 6 2.92067 -2.41233 -0.88630 
2 6 -3.04567 -1.08949 -0.61628 
3 6 -1.89455 -039045 -021230 
4 6 -0.76463 -125749 ^.07868 
5 6 -0.58832 -2.54015 ^.32529 
6 6 -1.74615 -3.10568 -0.74686 
7 6 -1.67082 0.66302 0.13182 
8 6 ^.40275 0.77067 0.47822 
9 6 0.15725 -0.41631 034805 
10 6 0.69618 -2.89842 -0.07989 
11 6 1.65451 -2.02385 036360 
12 6 1.41648 -0.71069 0.60289 
13 6 0.19832 1.87066 0.88557 
14 6 1.50261 1.62406 1.16179 
15 6 2.08478 0.39019 1.02686 
16 6 -1.99200 2.79696 0.54408 
17 6 -0.67368 2S0883 0.90453 
18 6 -2.55943 1.63652 0.13209 
19 6 -3.99967 -0.17630 -0.63545 
20 6 -3.76736 1.17687 -0.27791 
21 1 -3.81623 -2.95447 -1.23421 
22 1 -1.73687 -•.18217 -0.98800 
23 1 0.97881 -3.95168 -024630 
24 1 2.67528 -2.40353 0.53898 
25 1 2.12273 2.46502 1.51569 
26 1 3.15388 0.28073 1.27616 
27 1 -2.63048 3.69556 0.59147 
28 1 -0.29667 3.89351 122919 
29 1 -5.01588 -0.41273 -0.95563 
30 1 ^.60457 1.89421 -032220 
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LI 

JVOHHhHiraa BD BITBUO XWOIB 3 ou B<HBCiHWdo4) BXOimOX -BHOJEOMSX 

BH3DBf0U XHlBffOir BfodQ CO HOHSBE OHdBSHHIT 'e<HBdHwdo$ XiOITUOX 

BE HXDOHirada SlBH^hBdEH XaOHOO BH BHS'Hatlodu 'BgXiOHEH XD0HirHgBX3 
•OiQ l\0Mi3E/<£H BO 'BH0JBXH3U JOHBSOirOEH OimaBdU XfXxmOU 3fOM 

sdXxsXdxD 3HhHdx9WH0 aNofHHHiroaBdu XD BH3d3ir/^4' EH SHatraaEH 

sgXxoHBH 'airoxaw aMDfkdHuwaHNao OQNM SHaHXBdsxH woHswHdu 

XD axBHXhBdEH E«HBdHwdo({) axoiruox aaoxHqj -O^Q EH3d3irX(j) irXMairow 

X BHOJB0M3X BaSDBfou W3«HBX3WX 9HB0HXdX0HOM agXxOHBH :iroa£i/I 

-
He 

•.BH3N0UBH EHHCBQ 

XiTBO woaoH X B-oiAILI XXHEH({) BE EHBrndEuatf HnaxoHirgHg 
Ah 

:9D BaXh 

HadairXcJ) 'xooHirHgEXD 'B«HEdHiMdo({) EXOL-UOX 'agXxoHBH 
OU 

iHhad 3HhX«ir>i 

:EHHiruHtiDHir EHHXBH 

BMH£H<I) 
OH 

:xoBirgo BHKXBH 

£ .-airagBi 17I :3)iHir3 :BdXxBd3XHir \pz -"aHBdxo iBiraEirxou 
00 

:BirEd OHUO HMhHEHeJ) 

f BipiaoirBdgo sfaxHootf Jdx 

'XSXUXMBC}) HMhHXBWSXBW-OHirodHdiJ 'XHHEH^) BE HBWXdEUa'C 'ITBQ HaOH 
:B03dirE H OXDSJ^ 

xHHdiiad HxodoxXy 
£H 

:hBaEir£H 

•8003 

OJ 
:BHHiroj 

EHHtfoafog 

OJA 
lafhXdffou 

0>IO({)BdJ03J 3S(A 

EfHgdo 
U£ 

:B«HEaoHHirgXu Birwag 

HM33irjH3 / HMOUdO 
Hf 

:EiroaEH MHESf 

( BOHirHdHlJ ) HMDUdo 
ur 

'.afHliBHHirgXn HHESf 

BdBXaWBdBU XHXhHHEXaW 

-OHXHEBM XHaOXH'H 3«HEaBHXhBdEH H "'^•"'''^ BgXxOHEH EfHlIMXdXDHO^ 
dH 

.-BlTBd aOITDBH 

ijHhfEdxani HBaof dir -({jodu 
HW 

:doxH3i/\

tJHaOHHfEdx BirHW3 
AV 

:doxXv 

CBd HMOWOiniH^ 
da 

iBlTEd Bxodg 

EfHlIBXHawXMOl/ BM3({)BdJ0H0l^ raftinEXHawXaoir UHX 

:d3H 
:fodg HH0HnEMH(J)HXH3irH 

:dad 
:fodg HHCaj 

IHlIf AXVO HXhHlWIHlVN-OHtl'OdHdU 

AtV3 woaoH A laiHSdaaHHA 



^ aowBjrv BHOBf dir -not/.'HBirh 

ijHhrEdL3fTl HBHOf dH '({jodu -.doiHaj/yj 

"MMHiraDiradu lOfHOHWOH HaOHBIfh 

^co-e -or ho :3HEdgiro wXiBi/ 

tByaa HH SHEdio Ko 

B«HBXBaXHdU W/(XE]Q' 

•XlTBd 

woao A XHHajKOinradu BHHhBHiraf XaoHoo BH HiaiTHairadu 3D sscow EWOIB 

3 M BO Og/ClOHEH 3S9H XOOHITHgElO -Uirl \»Xir OHhSOOdu OgXxOHEH 

E£ 10lU/f:>( 8'0£ vo HlOOHKOda fOHhHHEdja 0 EaEJKHirgHdu H OgXlOHBH 
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