WU pocTa jem mema (“jen iwera o rp efa”) Mo Ty
JIO IATHO Jla BE3KY WM KOO PAuH Yjy ope ben 6 po j apyrix
AT OMa, joHA W MOMEK y1a [tajyh H KO MIJICK G1 0 e/t ihe-
we. Ty flona THY Besyjyh y crio coGH ocT aTo Ma (j ona) Me-

ana Bepiep je Ha®ao copeft Ha_Ba7eHIa K oja mMa
o apeb exy np ocTop 1y yemepen oct!

O pemena B epiepa, Kojije i cas 61O BHCO KO
11 POy KTHBAH XeMIri ap-cit HTETH Uap , 100H jeH je 1 oy~
W EHBEOMA BEIWIK Gp 0] K OMIVIe KCHIX je/lH €Fba, 11 TO je
H yaHHH IO J1a ce Ko opn MHal HO Ha XeMHj a W3H elip M H 3
Muoro crapije Heo prafcke x em je y camocTam y He ca-
MO W ayumy B ch I ACTABHY /U QU AT HHY .

Pas o3 BEMI KO T MH TEPECo Bath a 6 po ji X HeT pa-
K MBAY KIX TPYNay CBE Ty 3 O Ba jejl HIbEH: @ CY HE CAMO
Te opujcko T, Beh 1 NP aKTH H OF K apak Tepa . Y Teop ij-
CKOM TIO TIe]Ty , TIp €Ma MHII Jherh Y 4yTO Pa 0 BO T TeKCTa ,
je ZiHA O 7 KA j3HAY ajHW] TIX TO KA Y HO Bije BpeMe y pas-
Bojy me camo Koopimmamione x emuj e, B eh 11x emije
yommTe, je 1 964. ronm Ha, K ana je 1 mp mMepy 7 YK e~
apior xractepitor xoeka K [Re, Gl o mps wyr
¥ X eMuji 1 abeH a 1 0 Gjalll FbeH a 4 eTBOp 0CTpYK a Bezal !
OCHM OBOT pe3yIITaT a W3y3ETHO Gy 3 a¥AjH 11 M P €3yIITa-
TH KojHce OfHOCe HA CHHTE3e O Gjalll ek a Tl pi pofie
3B cemim W kommekcd' | T kpyna erapa ik pimra-
ra [*")3a wa cy o o Bapajyh mv ayro pmva 19 73. (E. O.
Ficher, G. Wil kison)., ot octio 1986 . rommie (C. J. Re-
dersen, D. Cram, J. M. Lenh) nion exwer e Hoben ope Ha-
rpajie. O OB MM ¥ JIPYTH M T3B. “H €00 IH M KO MIUT €K~
cnMa 6 uhe ieTa JHHO 1O BOpa y JI aJbeM TeKCTY .

111 TO ce TH Yle T pa KTH 'H € TIp MMeH € K OMIUT K Q1 FiX
jemmn ema , mox e ce pe hit ga cy oma ne3ao Gnmasiay
D a3 HTH M 06 TACTIMA TLYIICK € 7Ie aTHO Cr 1 K 20 I TO,
cy:

- XeMujcKa 1 aGOp ATODH ja(a HATH THK 1 peare ci)

- XemjcKa 1 HyCTpH ja(K atam 2t opi)”

- MeTany prija (1o Guj arbe ¥ OJBaj aRbe T1 JeMEH HTHX
W JIPYTH X METaJ a OB Hja ce T PeK O CTB apama M p a3apa-
¥ OTroBap ajyhu X KOMT fiekca) .

O emersi Bark e MeTan a( 110 cpeG pi Barbe , 110 31a-
humar, ¢ m3BomH ce a juen he 11 oMoh y I A X KoM-
mexca )

- Mepimy mma (ex 11 K oMiute Keu Ptu ip yrix merana ,
Kaocis-1 Kaps - IVIATH H, K OPHCTE @ K 40 I{ TOCTATH 11 ;
K Il HjyM-eT HIe BIaMH HTETp aall eTaT K Op HCTH ce Kao
7ie TOKCH KaH T, Tj . 3a 3B atie e Te WK 1 Me Tana (Pb it
AP ) 130 prami aa).

3Hauaj KOMIIZCK @ y 0T BOTY 0B eka 6 MBa jou ja-
CHILji, AK O CE 312 A j€ X 7I0p O 1, 3EIIEH M I U MEHT G i
JbaKa, KOj Mje O§roBOpaH 3a (o TOCH HTE 3y, T. TP Ol ¢
K Oj MG b Ke 11 peTBap ajy atMo chepek nCO, y yribere
xupparenO; (6CQ +6H,0 ks GHy O, +60) y
CTBAP T jefa B MAK PO U1 KIT i H 11 0P ) M HH CKI K OM-

1T ke Marnesu jyma, CI1ia HTH 1K OMILT €KCa je 1 K OM-
1T eKe 18O kb a KO jH K PBI fiaje T amHO- p Beny 60j y (xe-
MOrII0 G H) , @ KO ji h € je Ha INer o praHm 3Ma cHao fiesa
Kit ceomt koM TIp eMa TO M , Hit 63 j €THO T Ol /L Ba K OM-
117 eKca He 6 1 6H 710 Al ac Jhy/IcKO T KHBO Ta.

Mnaue, mopen rBoX ba, y op rami My w0 BeKa mpu-
CYTHICY 1 ADYTH METAZ H, T3B. META KHBO Ta W H GHO -
MeTal1, Y aBHO MY B WLy KO MIJIEK G C2 O PraHCKH M AD -
JIeK Y Ma, Y4 ecTBYjy hH Y pa 1 I M GHO XEMHICK M
np olieckMa 1t yaseh 1y cacTaB eH 3uMa Kao GHO KaTaJm -
3atop a. O'TyAa i Hje ¥ yIHO 1o ce o aj eo Koo pum a-
Wi oHe XM - BHOK 00p /A 1O Ha XeMI ja - aHaC 1 -
TN 31BH O 11 pO yua Ba. Je 1aH O HCTA KH YTUX O OXeMH -
uapa I Byt (I Wood) je pek ao caeneh e: A Ko muci ire
7a je BHOXeMH ja 0 PrancKa XeMja K MBH X CHCTEMa - Ba-
pate ce; B HOXeMI ja je y CTBAD K OO/ HALI OH a XeMHja
st Bix crerema” (1)

360 Besm Ke 6 POji OCTH H p a3 HTOCTH O faHac
110 31 ATIX. KOMIIJIEK Gi IX j CMIBCH: @ TEIIKO 10X ] ¢ KT adi -
i 0B TH H @ 341080 basaj yhut Hat ws, OH UK Ojit TIOK Y-
s ajy 1o pa yume! ) ko mnn exce K nacudp nkyj y np e-
Ma:

- K 0op/u HaI{ HOH OM Gp Ofy

-1 pu posu aToma m raT opa

- E JIeKT POH CKO j KO HDi Iy PaLi ji I HTp i OF a1o -
Ma

~TIpupo it Tun y MeTan- miran i ese (6 1 1K oM~
1 exen)

-Bpojy aToma rp aguTesh a KOMIUT eKea ( MOHO - H 1O -
M -HYK TeapH 1 K OMIUTE KCH)

~TIp HCyCTBY, OH OCHO OTCYCTB Y JWp €KTH € MeTall -
MeTan Bese, WTA.

O CIIM HAB e X T HCTYMA, Y Y6 CHI IMa ce P e-
he i Kracud MKall Hja K OMILT €Kca Ha /IBE BEM Ke FPyM ¢ i
To:

1) K iach i e WM Ko MIuT exce Bepr ep oBo T i a,
KO jH CATlp Ke MeT anle y Yoo WwajeH oM (yria BHO M 42, +3
W11 +4) O KCHTALu OHO M CT arby it

2) He KNach WHe K OMILT eKce, K Oji @ PKe MeT arie y
wsken (+ 1,0 Wi w ak -1) OK CHAAIN OHO MCTath Y.

Hamepa ay Topa OBOT TEKCTA Hifje [ia A CBO jy K a-
cudu Kalp jy Ko MIeK ca, Beh la 3HATIDK €J6HO I' UMTao La
YITO3HA @ HEK WM TV 0 BIMa K OMIUT eKea (M JIM ranaja),
YT BHO M 100 WieH FX y HO Bije BpeMe , KO jiCY, € 00 31-
PO M Ha CBOj y CTPYK Typy M TIO3H aTH 11 Ot 0 70 Bapajy hiv
I KOBH THM Ha3HBHMA KA LT O CY Cel JABIY KO MIJICK -
CH, K OMIVT eKCH THIT @ capK otha Ta , K 06 pan a, K1 up -
CKe CTO 1 He , J HFAH LK Op 1 je T

CEH/IB UYH KOJA HUCY 3A JEJIO

Y HCTOp HjaMa TP MO I X HayKa, A 3T el 1 TO
HajB WL B 23X 32 XeMHy , UeCTO Bp 10 3Hat ajiia 0 TKpi ha

Bemep e w choj £ORpHROC 0 jamb ¢k ya pUpONE *jem m s a w wer pem”, ka0 wpsx I mjnapau, 1913, rom we 1e6uo Hobe
T0RY HOTPARY 32 xeuNjy. Y KCTOpAjN AayKa peTKo ce cpedy @NAjern Kam je YI0T Hexor AZYANKS y 0Apehenojobracn
T@EEO BCTREA A3 B @S0 WME 13 RCTY RpeATans 3 cmORAN. B p HCP j¢ YEPHO TWEAY BPENCP. 60T TEraCE B R2AE, BOCERD
KONBAK €U METAAACa A OB Nja KON . X0y BEpHEpOB KON BAEKCH, 8 cava K OOPM AANOKA Te@uja B APOSE ROpPH]I

Hoewau uraep (K. Zieger)n Hraanjan Hara(G Natta)eyaoSuan 1963 roxune HoGenony Kamany s AcTpas ksan e cTepen
RN N WONNE PRI AN]E 01¢ AL KATATNI WA A TKHA-ATYN BHIYN APETIE N €T UITATOREAKEAN CHE W AND
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BYKAIMH M. JIEOBA L, Muctuty 7 3a xe mujy, I pu po s o- mare mari wi t b axy v e, Ho n C ax

HE OB YHU KOMIUIEKCH U JIMT'A HIU

Y pady je naxo n i pux ez Hexix 6axr wjux 3ai awa-
1 a Ko ja cy [ peiti Xodu aa i ojaé u Bep epos e koo pou Ha-
L on el eopu je, Kao U kP Gilix 0F OCGD A 1 & IHANA] KON~
aeKcH X jedu oers a, O aill P UKa 3 0N UX Ko MTACK Ca U
auzanada k oju cy, 3607 €60 je il pyK ayp e, @0 IHaiA U Y
Il py* HOJ U Hay wHO j au e paili yp u Tio O 0 0Z0sap ajyhiu m
ca uKo euiii us ( “ne 6w e w”) nasu susa. Tax o, ou cky-
[706a KU €Y CeHO 64 K OMITA eKCU , KA Qill POX eaali tl, i
Komilaekcu W iia capk o aza, 2pob Ll e, 0 O oC HO
K pu i e, 3aiu M Ko i excu T uiia K wo Gp an a, Kk aa-
upc ke ¢ o auye u dp. 00 “Heo Guunux " au Zan ada
0 Gpah erucy Kpyw a-eili pu, capro azun v, ceitya kp aiu
Kp Uil @ an ou, @p o HOWH U U P a3Zp aH AU A uZa HO U,
Wt Ko piitt OHATTL U, K aitiena HOW 1 Op.

YBO

C a koM €K CHit M(K 00 P H AW O Hi M) je kb e~
HUMA, IUTH KD ATKO KO MIJIEKCH M , HOBEK e, He 3H ajyhu
© Ka KBH M Ce jeJIfl FseH» IMa Pajii 11 O CTP YKTY PH , TIO e0
cpetarijo of xaH ux B pemena . Ta ko cy et apn E m -
har i, TT epenja mut i b Him aumy, 1 Ope J{ HEKI X MIHEp aJl-
11X GO ja (M HIjyMa, H TIp.), KO PHCTIDN I I O Prafck ¢ Goje ©
HHIUCO , YD YP, K apMHH P ., Koje Cy A0GH jam yrtas-
HOM 13 6 wbak a. T TOMe Cy 1T PUMETH /M J1a Ce 110 CTo-
jaH 0cT It DK ILMja K OBI X Goj a HA MaTep Wami Ma (TKa-
I ) YB €K O T 0javiaB a p €TXOTH OM O GAZio M TKAH it
H e COMTMA MeTal a, 'O ce, K aK0 {4l ¢ 3HaMO, 00ja 11k
1% aBa CTBapark eM cTaGu i i K ovme kea. [Jam ¢, eh o
y Ineky n.e. op cmeme comt Fe (I)mran e k neemmie (3,
4,5 -1 XL POK CHGe H30EB A Kiice MHa) 110 e € 13 6 u-
b aKa, TIpH 1P eMaHa BUCOK OK BaJl TeTH a (Tpa jHa ) It pHa
MacT W1, Ha pavy HCT Bapa Ba Hep aCTBO Pl B OF M Ha
CBET JI0CT H €0ceTIhH BOr 1p Hor K ovme keaFe @11) i ra-
ne ucenme V. Kp ajem IX Bexa n ajno 31 atuj n ap ancku
anxemmap Te6 ep (Jabiribn Hayya) je npisermoa @
37470 (“IAP CBIX MeTan a”) PACTBAPA Y CMEIN HAT aT-
He M X710 P & Kices e (“1ap & a Bofa”) He 31 ajyhu i
Ce IPHT OME CTBAPay BOWI PaCTBO PIb MBI K OMII €K
HIAUCL }

Au+ HNq +4HCl > H]ALCI"]-O»NO +2H20

Tz e, Heman Tnayoep (J. R. Glaber) je 164 8. ro-
Juti € 1p Bt yerieo Aa pactso pit A gCliio v hy amort ijaka .
TIpH eMy. K aKO 1a Hac 3HAMO ., HacTaje Pa CTBO b MBI
[AENH; ), | C koMt eke.

Tax obe, ne anaj yhit o Gjau et ¢ mp overie Goje Bo-
Rertor pacrsopa CoCly mp 1t 1 postert 11 Te Mt cpary pe, Ja-
K0 6 Baj ¢ (Jak ob Waiss) je 1705. roj e 11 peiut 03t 0 oBaj

pacTs op Kao “iepi b B0 Ma cTi 0", Ha ive, Kana
OBIT M PACTR OO M THILI MO 110 X apTH jit, H aKO H CYII et
Tpar MacTina mocTaje Hew wim uB. MebyT i, 1 piiece
it ce xapri ja nieh u, jaBm a ce B 1 TP T K Ojif 1T €3a-
Ba Kaga @ o xmagi. OBe NIpo MeH € G0 je Cy 10CIT eJla H a-
crajama kommne kea Co(I1) pa 34T or cactasa i
crpyK Type:

t
2ACoM,0]CL S ColCoCl] + 12,0

Gt eto-p yxxu ag nnas
(okraexa p) (erp aenap)

X aber em w1 apu ColCod, | puma b ary n'3 as-
QyXa i P ena3H Y G ef0- PyK H9ACT , DA KTH YHO HEBi i~
1 [Co(H, 0)¢ 1CI.

TMove tkom X VI sekaHeman Quc6ax (Die-
dach)' " je 3a ymern uxe y Be pm vy np mmp emao wn asu
mirment 1B oxb a cacrasa KON -Fe (CN), - FeCN ),
TI0 3 aTOr M JIAHAC TIO 1 TP MBHjaJl HIM H a3MBoM “Bep i -
CKO T11aB0 ™, a CPJlMH OM HCTOT Bek a ®p ariys Ma ke
(Maker) je npmit 10610 *ky Ty KpBiy c o’ 4KCN -
Fe CN),,7j K [FeCN 1.

Hanejiena j e/umbers a, O OCHO 3aNaxarh a, iy Ta-
JQIII Fbe X MIAP € CYBH 1Ll TP HUHP AT Y TEO Pi ok OM
no ey . TIpei Kojit @ 036 Wb I € 3aii Tep €CoBa 0 3
OB a jeft Herb a 6110 je ¢ pa Hryck i xemiaap Ta cep (B.
M. Tasser). Hamve, o #je 17 98. romm e, a 70 31 awi 11 pe
/B A Be Ka, CITyUa jHO M P €aK 1 O M BOJICH OF acT B0 pa
amon ujak a i CoCly 100 1O Hap A acTe Kp HCTa € jei -
Hhe 1 Wi je cacTap mp ik asao b opmynom CoCly -
6NH, "), 3a pasnmky on ocranux ayropaTora o Ga,
KOjiMa CIUN UHA jeJIH Fhetb A HIf CY M 3T €faJl & H eO0H 1 O,
Tacepje GHO MPBH KOji Ce 3aIi Ta0 K aKOT 0 2 B A CTa-
Gumia npo et jemut mets a (CoQly iNHy ) k oja ¢y 1o Ta-
AU TV 3HATS HMa O BAT CHIE GH @ BasleH THO 3acwh ena,
MOTY Jia fajy H 080, Tak ob € cr aGill HO jei Hetbe .Ca CBO -
CTBIMA Koja Ia O THO a3l HKyjy O Il N A3HIX jelikh e-
#ba. C Bif I OKYIIIAjit /1A Ce O JIrOBOP M H A TIOCT ABIHEH O T -
Tame TOKOM IeJI OF Hap eJIHO I BeKa, Kajia je 7100 HjeH Be-
hut Gpo j C.1 I X jeUit HseHs A YTTIABH OM YCK OF Kp Yra Me-
rama (Fe, Co, Pt, Cu)ca NH;, CN, Cl™ i spyrus mai -
una o crami cy Gesyen eum i Tek je 11 0jaso M Beph epa
(A Werner18 6619 19.). p otheco pa xemn je y Llup nxy.
Kojitje 1893. T0uiHe 0CTAB HO J10GP O 11 O3HAT Y Teop jy
KO OPJIHH a1 je, yCTIeNT HO O Gjalll BeH a 1 HpOfL a, 1A Ya K i
reoMeTp HicKa CTPYK Typa “j e/uibe tha Bi wer p efa”, K a-
KO (y Tajia HA3W BaHA K OMIUT cKcHa j exmsers al® ). [T pema
OB 0] Te OpH i1 a TOMH, TI0CE GHO METan a, a KO Cy Harp a-

I Bepanecho 118807 RQMDENIO €1 0K AN 0 CTYON K3 Kpa 6 Ka, Kay je urpenso caKNO, u K6u rapraparon
FeSO . Almn cou w o kpay ca x30pumon kneeAnnou (1) AaNaces T 60ja M 0X e RGATH RPOCTO Newam & conn Fe™ n
K,(Fe(CN) J: K + B¢ 4 [Fe(CNJ "> KFe [Fe(CN)g) (coemo-nnan). Hommon nuenon K* @ Fe’™ tj npu npenasy ax

KFelFeC N)j doFe Fe(CN)ol, 60ja num e 1a e x e a 13caemonaane yrauno-na ay

HOCE Kap akTep CTyua JHOCTIH , ORHO Gi O H EILTaH HpAH OCTH
1 Heo uek uat ocTi . Tako je G w10 cacen J B (eHrs .
sand wich) k ommte kemva. Hamve, Knom uTTocon' ' o
19 51. romw He y 11 okyII ajy e HTe3e b yBan eHa Ok cita-
U H{OM I HKJT OTIeH TA/IHeH I- MarH e3ujyM- GpO MIia 'BO K-
Iy e (I[1)-X 7I0p IO M H COU CKI Bal 0 71 OGH /M Hap aH jacTe
KpHCTale YHjH je cacTaB OAr oBapao popmynu
FdGH; ). rae je Cs Hy MOHO aHjO H 11 MKJT OI €HTa/IM €Ha ,
CHe

P a3 T SHTH M XeMUJCK M 1 (IT3HH SIKI M MeTOTaMa, a
ToceG HO METOJIOM PeH JIreH CKe CT PYK Typ He aHan u3e ,
JIOKa3ano je /i MOM eKyJ OBO T je/IHi> e IMa YHUK /Ty
CTPYKTYpY y K 0joj ce jou rBox ba(ll) momyr nava @ mHa-
azt wneby 7 Ba IUT aRApH & TIET 0T AKA T PeTERA WK O
1 enra muen wn -an jona, CsHy (Cp), K a0 2 Bejy Kp mu it
xnea (1). 360t tora je . Buwt kit ticon (G. Wi lkin son) 3a
OBO CI YA je/U efba Koja Cy KACH Hje G HTET HCAHa ,
TIPe/isl OKH O Ha3H BCCHIBH * KO MIUIe KCH, I TO je H T HX-
Bahero, W HA3WB j € KAO TaKaB OCT A0 CBE /IO JaH ac y
CTp yum of i wrep atypu’ O /CHM Ca LK JION CHT ajeHy 1-
QH jOH OM, CHHTET HCAHH y CEH IBHY KOMIUT€KCH H JIYFHX
P OMATIIY HII X e/l €16, K A0 1LITO CY @ MBI 1 Ca 0 et~
3eso M (LI, it k1o okt aterpaek oM, Cy Hy (COT) AV) ' 1
.

Kakocrpykrypeln 1 okasyjy, FeCp), ma cyak-
nyty (enr. staggaed ) k on o pmamw jy C pr peren oBa ,
3a pasnnky Ru(Cp), Ko jimma 3ak o meny (enr. eclip-
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KI no T )u i ajbepos aThi € cy yCTOBm, €He Cit ama NaKo -
Bama Kp HCTall He petnerke .|| Y CBUM O BHM KO MIJIEK -
CHMa B €32 MeTaJI <1 HraH J{ Ce O CTBap yje I PeK O JIel 0K a-
3082 HH X 7 ~€7le KT OH O Prak CKO T Ml eKy1a, T . ca
CBimM aTo MinMa yraen uka y npetenty. To ce mp 1 carby
o puyna osmatasacan® () ce i axanT o rpui hap-
teiin -1 PHK OFT YT 1), T I W €My NO3KA WaBa O Of a TOMa
YPIbeH KA Y IPCTEH Y. KOJICY Y B €31 Ca METalo M (e L.
hapt city. TIp ema Tome, Cs Hy, CyHy nCyHy' ™ cy et Ta-
xanto- (1), x excaxa o - (n %), o1 HocH 0 0 kTax anTo -
(n° ) ram.

O Il Ta METOR & CHHT ¢ HEYTP Ui KX MCTaz Ol e,
M(Cp), , cacToj i ce 'y Pe aKiy il Xal OreH Wia MeTana u
Na-. ot octo Tl -4 HKJT Orfe HTajt et a’ 'y TeTpax iipo -
yp any (THP 19
MCl, + 2NaCp ™ M(n’ -Cp), +2 NaQ
Ty Pea KIpj 1 101 KO €HTA| HeHa Y 11 PH GYCTB Y jaKe op -
raticke 6 a3e Kao I pOT OH- AKIET TOp a:

MQ, +2CH, +28 NHE M ' -Cp) +2 [BNH, 1O

Ka 0 WIyCT paLlifly HAY i a CH HTE3€ CEH BIFY KO M-
wexca (It IV ), napesi Mo crenieh e peaxay ije:

3, +2a1+AIC +6G 1 S 316 cy aaia,

IbyGiacT YT

[S-CH g £+ 411250 2+ 10 H s (n0-C Hy) L + 50,3+ H 0

sed) Kon (pop Mautly “Tp e6a p chut 1 a cy enepretcx e pas- wrk
i ke el y oBe e Ko npo puastje Bp o Maze (0 K08
I I ur v

I eysua

2+ Cobw poN AECE IRTCRE LNKIONGH TMEEKNIA NGOWAJFK30 4PON TNYNL GICTCH N, 0B ¥ KoMacKCYje B yABOpA(R.B. W md
vard)nao EMe G epaen, ONHOCHO NETOj KAACHMETANOWENN [ JHAY HCA HACTABON “ed”, KAOWTO jé TO CIYIA)cA HAIMBNMA APOND

3+ CsMs = GEEI00KTTCTPAEH, HHje APOMATHYAN QAN NPEEKON be3NEB 4 ca weTaron KacTajeC s s Koju uua apou wavny e
CTpympy. 3601 s hUx TMER IS TpUN KON DaCK ey TamON 6o vehun MIVhjounus: U,T b ap

4+ CpTMMKL G W OKe NOKE BEBATH H KAO NEOXANTO(-n') (G-0KOD) IWABAL KQ0, Ha NpHN €p. yameaphon A g(n'Cply. om0

CHo Terpacaapxon Sn(n “Cp ) Kom naeky
S+ Jowaajernmens Cpaawmaajyce ankaoner Tanannn
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UCys 2Ky T (' 1,0 5 4KCT
wles e

3a pasauky on @ -CoHy),Cmt (n°-CyHy) Uk ojn
cy Ha Basayxy HecTaG wim i (“yp anow ex” je 1 ak mupod o-
PaH) it KOjit ce a Ko OK CHIyjy Hpasapajyy ycro BiMa
pH Kojiva ce ourpasa sehia peak wg a,M(Cp), cy
nonpapmwy craGw1 HAjH , a Meby i Ma noceG Hy cTatu 1i-
Hoc ToKasy je Fe (Cp), (Te pMHUKH je MOCT 0f aH 0
500C).

C 0 G3Mp OM Ha T 0, KAO 1 JACH O 3P aKeH apo MiTH U
HUKap akT ep (67 - eNeK Tpo 1A, Ha MoNeK yay ¢ epo ieHa
1B pIIiC H je HI 3 KApaK TEPUCTH UHI X PEaK 1fja 3a a poMa-
TiuH e (GeH 3€HCKe ) CH CTeMe, a 063 K Mt a METal -1 -

ran 1 ese. Tak o b €poll K, K 20 B €0Ma pea KT BHO j it
1 €Rbe. 114K 11 O E3Ke P EAKIL Hjana €1 eKTp ot i € cyir-
CTHTYI e (AILIVIO Batbe , ATK W1 OBah €, b OPMIA IO Barbe .

Metan ogats e 11 p.). T pu ToMe je abero faje y peak -
1w 1 att 108 arwa 1o pes Kp acputy chep onen 3a = 10°
1y Ta p eakr us njn on G emena.’ | Jam e, ¢ epoten ce
J1aKO MOBPaTHO OKCHIYje N0 () ep W I Hij yM-j OHa
(CyHy ) ', 360 r era ce Yot pe6im ana i K a0 CTanT api
32 €1 CKTP OXCMH JCKa I CII THBAIh @ Y H CBOJICH M CH CTe-
M. O Civ Te 11 pinven ¢, pep OleH Kata msyje carop e-
Batb e, 11a ce Jiofaje pake THin ro pusit Ma. Ko prcti ce u
KA 0 K OMII OH €HT & 11 O/l IME 4, 11 OO MM 10 GO JbiliaBa
MEXaHi UKa H TEPMIT Ka CBOJCTB a, T,

OcHM HaBeJ eHI X He MENI OB HTH X CEH JIBH Y KO M-
1 exca, nocto je umem osurn (V-VITY * cerys wan 714

Y Kiach Cem B K OMIIle Kea 110 3HAT HCY M T3,
Tpo cnpa TIn (rp oma 1 Y@ w) e (er . triple- dec-
ker sindwich) ca uCT i W pa ST TN S, 6 w1 8-
U1K M TIPCTEH OBIMA. KAO TATYG aMa, O OCHO CIIpATO -
piva (VIIEX) .5

v VI Vi
Vil X X
I+ Coadhomn unkaobyranen. CoH o 300 Tep o Raw 1TKeRECTaORANOCTH e NoCTOju, 210 jeno3naty pugyananjona C,H,” (6.
ercxTpons)n meromy nepumTa,a 0g 199 rogme nodnaT o X B eronn xoxnAcxchea MeTanmn 3l Hnzoremarprans (1an

Tp@nanjyxxation). CH,* wacrajerenupo renannjou gumornrapn ma, C My
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XVI

Te3K 1 K 2 HACTAjakb Y KO MILIE KCa HABE]] €He CTp YK-
Ty e je TON HKO M3paX eHa Jla Ce OH a, Ha 11 pumep @ QP 1t
Q AsaHraH Ma, peam yje uak ny ciyd ajyPtdD3a K o-
Jy je, KaKo 3HaMo, 1 OMHH aHT Ha K Bajip aTH O- [T aHap Ha
K onp mrypan wjal'

KPYHUCAHHU JOHU ME TAJIA

M eby p a3/ wT M K Macama o pras CKi X /i raHaga
110CEGH 0 MECTO 3ay3H MA jy T3B. MaKp OIf HKIT HYH WL J1 Hrak-
T, Tj. TAKBH I KJT i HH MOVIEK Y/ KO jH CaJl pXe JieBeT
T BH 11le 2 TOMa y TIp CTeHY, 0 1 KOjii X HAjMath € TPH aTo-
Ma W Majy y1 ory 1 iratop a. H ajue mh 1 710 HOp it o ,
K80 W KT OCTAJNI X OP FAHCKI X HTaH 471, CY ATOMI a30-
Ta, KiCEOH MK a # cyMno pa. Ofl OBH X H aj3 avaj Hit ju cy
MaK POIL HKIT ¢4 I €THD K OIU1 AHAP HA ATO MA A30Ta , KAO
ITO Cy TeT Pajy eHTATH I 111 €CHA ECTO T AH I TETP aa3a
11 opch up ki . fep wBar i 11 ope 1 a(X VID, K ojit cy mp u-

Xvi
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CTYHIY By KOMILI €K ca FBO KD 8, 0 HO CHO MArHE3H -
jyMa, y XeMOr10 Git HY. O 0CHO X 10p ocpi 1y.

Bacih e CH HTETI UK 1 aH 4710 T 110 P A j € TeTp aa-
3AILHK 10 TET PAJ €K Al , 03K AT 110 1 H A3H BO M MK 1 am
(XVID.

X VI

MaK pOILHKJT It B JTHPaH i CA MET ATiMa 1P ajie B -
1 eCTpyK 0 CT alil Ml je K OMIUT ekce y nopeh erby cami-
TamPMA OTBOPe HOT Mamia (MaK pommTHInN edpe-
.17
T )

Baxi y 110 IKIACY MaK POIL MK HUH 1X JIH FaHAa ‘M He
T35 KpyHa-eTp M (KPY HAWW), KOji CY T Ko Ha3BaH 1
360T CBoje WIKIaK Ko H(p op Mamje , Te no fceh ajy Ha
kpyie. To cy jeuih e1ba K oja Cajt pie a TOME Kt CCONI Ka
110 Be3a He YTIa BHO M ¢ TILT € CKII M TP yIaMa , It 1Ak
¢ H3€ HO BIM , O JJHO CHO I{ K /10 XEK CaH CKI M I PCT €H0 -
Binva.

TIpea 11 yON HKAIL I 0.0 BiM jejl HEb€HS M 1 OjaBi ia
ce 1967 . omme Y kaa o omt cam ik i i xe Keae-
Tpi (XIX, XX ), Koj M Cy 106 1 j eHoCTaBH € Hasip e: 18-
Kkpyna-6, [18]C-6.0moc o qube mo-18 «pyna-6,
DB 18] C-6. T1 psit 6 poj 0 311avasa 6 po j aoma y p cTeny,
4110 ClIe/ibi -6 poj a TOMa Kit 0 Hik a. O Q1 M HABEACH I,
10 31 i Cy Kp yHa eTp i ca 4,5, 8 W BHIIIe ATOMA Ki €0 -
HHKa, K0 WO HH KOj M Cajip 3Ke W JIp yre JIOH Op He a ToMe.
(SN, P (XXI, XX W), y passmms it M KO cinva(@ e 7o
Kp yHa- Mo Jieky 1 ca i ato miva SwrnN)

O jiva X Hako 1 0 TKpi ha, 0B a je/ubeHs @ CY MOK a3aa
je HCTBEHO CBOJCTBO , TO e 1a Ca B COKO M @11 eKTH B-
Ko 1hy rp afie CTAGi JTHe K OMIVT eKCe Ca KATjo HibMa seil e-
MeHATA (21K A7TH I 1 3EMH OQIK ATHH METaM ), ¢a K ojinva,
KAo 11170 je 11 03HATO , Kl AGT I I 12 M 73] Y TIO. Ipait -
11y H eCTaGi i € Ko Mvte Ke. Cert eKTH BHO CT OBH X J1 Hra-
Waja j e Ga3up aia y 11 PBOM P ely Ha 0 AHOCY B €I e jo -
A N TATA MBI He LK K PYH a-¢TPa (126 ¢
2).

M3 HaBesie He TaGene ce j acO Bit A KO it Kp yH a-
€T pHajB Ml 0 IrOB apa CBAK OM 11 0] EJIUH A HO M jO Hy
(kpyxuonpenosnmame) Jorn Bd" je no croj mm -
Mensijama i ajct s njor y K, 360r wer ey Hajsi -
e o aronapa [181C-6 (XIX).

Tpe6a pehin i a Cy CHHT TIB0BAH H I 1IPO YUt Ceh-

B I KO MIJIe KCH 1 Ca X €Tep OLgt KIT Ml I 1 HMat A

an a0 3uMaCp, Kao mrocy asa-u (o chamera oi exin
mn

0’

X1

KOMIIJIEK CHM TUIIA KJABUPCKE
CTOJULE

Kao wr o @Mo mMe Kax e, 05aj T Il KOMIUI eKea y
€BO joj CT PYKT ypit M e ai O 1 110 MERYTI X IUT aKap HIX

O PraH CKU X 11 PCTEH 0BA Y Y1 031 CE/M T aK 10 1 €TH Pt

Ta Gena 1. Tpo o u i 1 ramm

MOH offe HTa THa mirang a L (sa juenth e CO,NO u sip. )
ka0 Hore (XI-XV )(7-) Kako 0B i KO MILIe KCH Cajip ke
CaMoj ejlaH 1 aHap I OPraH CKU MOVIE KyJT , HCTH C€ 10 -
HeK ajl H a3uBajy u 0ol yCemuBn 4 K oMn yiek cu( enr. hal f-
sandw ich).

O Baj T 11 KO MIIeK ca, Hp . (n° -Cg Hy M (CO, ), Ko -
jij e noceG 1o Kapa Krepi cTiry i 3a e emene VIB rpy-
e (Ct, Mo, W), ce 1o Giija CYNICTHTY 134j0 M TPH MOTEK y-
1a CO ca CHg:

THF
M(CO)4 +CHy — - (nb—(;H(,)M(CQ)g +3CO
KOMITJIEKC MTUITA KMII O6 PA HA

Mel y TeTp afieHTaTH IM 71 Hram Ma 110 @ GHO Cy 3a-
HIE M, MBH T HPAI THIA T PG O I AT H 1 eumt p a( ¢ L
tripod win tophat), ko jice MOrY Il U Ka3aT u O M TOM
o puynom XEY ), rie je X= N, P, As; Y= Ry X (R=H,
Me, Ph). a ma ma ik o i pex e mosnase  ca () je
(CHy ). (CH,);, nm ocher iwien rpyna (rad e 1)

Hasener i uranaz a ca ME* jo miva 1 aje K omi-
mrekc cacrapa [M(@L)(Z]Z Z = hal gen), no np agi 1y
TP M OH 14O -G HITH PAMH ST € K Otih HTyp 1w e, Ko ja ce
pearn u3yje K 0opyy MHAI{ jom a Toma X TP OHO KH O JHraH -
/1@ ¥ Xa1 OreHH iHO Tj ona Z, y aKCH JaTHI M 10N OKajH Ma, 1
aToma Yy eKBaTO puja T M1 0710 Kajit va . Ha Ta j nawm i
ce 106 Wjajy KoM eKcH umja cTpyKT ypa moceha Ha wa -
mo 6pan (XVD")

@opu s Hain Oanaxa Towo muaron
N (CH ;)N H,), tis (ax moerna) ax wk e N,
N(CH,),NM g)y tis (2amw erwnawnno erun) v nn Me gtren N,
N (CH )P Py wis (240G exnad och umoeTHI IR PN NP
P (0-C I PP, tis (240G exnad och 1m0 ennap ocpun Qr A
As (0-C i ,As AP, wis (210G ennzapanog cungapun QAs As,
Xt Xin XV XV
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O CiM B e i € 11y TUhH He, H ajBa Hij 1 10 P WHO C
¥ Celle KTH BHO CTIH KO MILT €KCHE P 1 1t Ma 1P HpO /i@ A0-
10 it nx atowa. TaK o, Jiet MM a 3aMeH @ “TBP or” aTo-
Ma KiICCON I Ka “MCK IM” aTOMOM CYMII0p a 10ro Aiyje
K OMIUT eKCHpath Y ca “MeKint” jot oM Ofrosap ajyhe ri pe-
NA3HOT MeTana,a OTEX aBa KO MIUIE KCHD atb € ¢a T Bp-
i’ joro M ank ami or MeTana . Ha npiMep, [og K K om-
nnekca K' i Ag", i ucy npesn my 61 ek (26 6 1252
M pec eKTH BHO ), ca KM o Arosapaj yhiu [18] C-6 -
0 ce 610, 0uocto 1.60.aca [18]C-QS,- 1,15 o ocro
434!

Tabe aa 2. Ilp ewn wyu Ka iijona seiiasa u
wyiou na K pysa-eTpa, pm

Karjox Mpeswax | Kpywaerap Mper nux
Li* 136 [2c-4 12:150
Na 196 {sies 1m-22
K+ 266 sice 260320
B 258 .
s+ 338 2T 30430

M Hatie , a1 HTe3a O BIEX jel Hibeth a BPUIH CE 71aKO HY
1106 po M TIp 1O CY y 11 prEYCT By jo Ha 0 AroBap ajyh er Me-
TANa KaoTCMIVIaTa (MATP MM Wi T ewu1aTIn edh e-
warr ) Tao , a1 pintep [18 JC6 (XIX) ce 1 00 a 113 Tpi -
CTILCH 1 KO1A 1 1o €TORO T AU TOSH AT ¥ 1P CYCTEY
Gase K-Tepi njaph or Gyr wiata (cxema 1). 7

J106 ujeto et erbe je CTaGH 7 0, 300r U @a ce ¢io -
GOft aH T Mramy JI00M ja METOJl OM KO JIOH CKe XP OMaTorp a-
(it je 1 [leCTH TAIL IO M T PO 38O @ pe aKIL e Y B @ -
KO MBaK yyMmy.

Ha 0cHO By CTPYK TYpH IfX I T HTHB arba  abero je Aa
Cy aTOMH K HCEOH KA KOIUTa Hap HO pactio peb er it y
KOHT KT y Cy Ca KaTjO Il Ma CMe IIIT €I M Y CPejl M Ty
Iy e,

CrBap atbe K OMIT eKca ca K aTjOH ia Ko jiy ot y-
HO G I H ¢ OAr0 Bapaj Y Tp 0CTO PHIt M 3aXTeBIt Ma Kp YHar -
R, 0 ABIa ce y3 A ehop MWy CKe/eTa Mran fa, W i y3
pasMell Taj KaTj ota Ba H PaBH i I TAHTA

Ci1 0COGH 0CT K yH @ €Tap A 12 Cell eKTH BHO B €y jo -
He MeTa a it Hi je Ay 0 1 061 ACTH b HXOBE IDH MEH €, Tj.
Y OHp yjy eKCT PaK IO HO T CEJIeK THB HOT' KOH IIeH TPH -
caiba pa3eaj ama joma, moToma 1A p. OcHM T ora,
KP YH CKa j U Fheth a Ce i C 1 TeH 3UBH O 1 CIH TYjy 1

Toduwiie38.6poj 5(1997) 143



Cxemal

K20 CHi TETIN Ki MO €71-CH T €M1 Y TIp Oy a5 iy (bit 310~
1ok i 11 po eca p eno @ jowa (jo nocp opi )y G010
xkam menspanava

3AKIbY YAHU JOHN ME TAJIA -
KOMILIE KCH THITA CAPKO®ATA
(KPUIITE)

3ap a3mIK y O 1 aBEACH IX Makp oWt K a(11 opeh ia
LUK aMa, K pyHa -CTap a) y W ji CACT aB Y 431 jea i Ma-
K POLLIK 1 (ABOH MCH3HO HA I MOHO MC PITI MAKP OLEI K-
14), y H OB € BP €ME CHH TETI0 BAHA CY Hj S/l C1ba @
B, TP BHIL € MAKPO 01k 71a( IO HMAKP OLU Kt ) K Ojtt

MMy JACH O W3 &3KEH Y T OUMEH 3HOH &JIH Y CTPY KTYPY .
K O Ta KBIX_ je/lith €FA MaK POILHK 11 ¢y Meb YOG HO 11 0
Be3aH M TI0CP €ICTB OM /1B A 3aje /IHH UK ATOMa, Te ce Ha
T aj Hawi i 00 Hja e M CTREH O pran Kt I Fan /LK Ojit
K a0 1 aralu iy cBOjy 1 ony 4ut i 0Ty o ceb epry mrym-
by mpuMa (yA0Mb e ) joH MeTana, wms Giio K oji
JIp YTH JO H, OlH OCHO MOJIEK Y71, Ka orocta (enri. host-gu-
estcomplex).|” Aoy CTPYKTypH KOMIIJleKca Matb € off
11O OB HHe T0 ¢ Tay KOHT aKTy ca 210 Mah 1o M - Tak Bit
KOMIIJIe KCHf Ce 30BY KOMILICK CHf THIIa € qua1a (@n T .
perding complex). 3a K OMIUT eKce KOl KO JiX je Bit e
/1 1 OB € FOCTa Y K OHT aKTy ca 10 Mahifif OM KO PHCTH
CeT epMIH K OMILT eKe TH €310 (eH 11 nesting compl ex).
M Hakpajy.3a KoMIle KCe K OIK O} X je FOCT I OTH yHO

(@ CBUX CTP aHa ), K 80 Y K aBe3y 1 111 K aricy.1 u (eHr1 . ca-
g, 0 1HOCH 0 en ca pula ted complexes), o Kp yxeH je/um -
CTBEH 1M O PraHCK M MO JIeKy oM Kao floMah 1HO M, Ko -
P Crice omUTHHA3HB K AT poxen at (1a 1. clathratus -
3atBo p ennza pemexce).' '’ Y samucn octn on npup one
Mot exyna fomahu Ha, wer i Cy 40 GI  p a3 wd Hre Ham -
Be. Kojicy y cTBapu cutos v TaKo , Ha Il puMep .11 Qi -
MaKp OII KIH tH 1 TP O[IVM €H 310H alTH /1 HTAH[i Ha Gasi
Kp yHa eTapa ce 30By K pumramui (K OMIUT €KCHK DI TaTH
(rpuxnkriptos - cax puse i) (XXIII),(%20)a xexcazen -
TATHM OKTA -, OJJHl OCHO X €KCAA32 MAKPO IJIK M €Al YJIKp a-
T (enm. sepulchre-rpo Gm i) (XXIV), ogso cHo cap-
kKogarunu (eHrn sarcophagus - capkodar)
(XXV)0021)

KO MILT eKCH OBH X GV I KV H X j €JJiE> €Hha @ Me-
A M CY MH OO Cr AGH JIHH ji O 71 K OMILT €KCA @ MOHO -
1 K M mran jumva. Tako | Ha 11 pi e p, Kp HIT aT
ca 6 mpt 1 i v kp T amio M (XXIII)je 3a 10° nyra
©TaG Wi WjH O OroB apajyh er K OMII €KCa @ MOHO Ma-
KP 0L Kit i v i a3a-1 8-k pyna 6 (XX L) (k pumar nu
e exar ) M THBam a Cy 10K a3a/ia @ Kp HIIT aH[i ce-
JIeK THBH Hje Be3yjy joHe MeTaa OJ1 Kp yHa-eTapa M MOry
Ce KO PHCTHT M KaO JIeTOK CHKal TH 32 Tem ke Metan e (Pb,
Cd, Hg). a0 w3a pamuo akT s cyncrai e. O cim 70 -
T'a, 32 K PUII TAH] € je K aPaK TEPH CTHY HO Y HUK &JlH O CBO j-
CTBOJI CTAGIN M3Yje Al KAJH € METAIe Y X0 BOM Heyo -
¥ ajeHO M aHj OHCKO M cTarhy. Ha It pMep , HATp HjyM y3

XXII XXV XXV
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XXIX

(CIINI O 11 PETXO UM, 1 OBH K1 4TpOX CIaTH Ce 0
6t jajy TCMIUT ATHO MCH HTC30M, TIp 1 YISMY CY T PCKYP COPH.
71000 [ W1 KO OpIit HOBA HII OKCIMIH , @ Y1 0Ty MAkp o
Wik i pajy her arenca ima BF;. 3a 0By rpyny K om-
ILIeK Ca, ¥ ITOrI ey THiX OBE Te0 METp Hje . Ka pak Tep it-
CTHWHOje fa je Of a AT eKo G IDKa Matke y OO uaje Hoj
TP HFOH A1HO -IP I3MTIR 1O j HEFO O KTaeAap o oj K o -
ryparn (1524)

KOMILJIEK CH TUTIA TPO3JIA

CB ¢ 10 60- TIX TO 1A XeMI apit Cy © GaBiwT i Ip o-
YU aBath eM K OMIlT ekca Bep Hep OBO T TH A, Tj. MO HO -1t
11O 1 YT €APH HX KO MIUT €Kea KO ji HIiCY Cap XaBa i
[t peK THe MeTall-MeTan Be3e. Meb yTiM, 0.1 60 i X ro-
QW HA HATJIOCe, TIOp €/l KOO PIIH HAILHO He XeMHje Tp eBa-
CXO IO O Pra}OMETA HIIX 6 I & KO MIJICKCA, T 041 @ pas-
BijaTin jo 111 e 1 0Ba “1t o e pu Ha” (Hes eprep o-
Ba) K 0Op JUH AL OHA_ XEMIa , Tj. XeMIH Ja je/t Hbetb a 11 pe-
J1aH UX MET aJla K 0ja, O CHM METAJl i I B €3 , CajipKe
WD €KT He Me Tan-MeTan Bese. OBa e/l BeH a Cy 110~
3HAT a 110 /1 HA 31 BOM K JECTEP HA | /I €Fba, M KP aTKO
kmetepn (enricluste - ip o3, jaro, romnaa). [Tpi To-
Me 6P 0] a TOMa MeTana y KiacTep cKoj j it I (yK e~
apHOCT K1 acTepa )Mo Ke B api patit of 2ma cae Ao 100
(Puranck i i1 acr epit )

C 0031 PO M A2 j € 0.0 Bt M je/li FbeHh IMA 4 CTaTbH e
G110 0 BOpa Y Pajty 210 CTYIH oM wiTao Wi v b 0 Bte he
ce HaBe CTH Ca MOTO Jia je Ha Il piMepy OHH YK Jieap HOT
Kk nactepa [Re, Cly T~ o pau my (1964. 1) y Xemuijin Ha-
b ena w1 eTBO pocTp yka Be3a, Tj . 0 peft jeflie G W ABe 7-.
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naby exa j ¢ uje ua § - Be3a ka 0 e TBPTA K OMIIO HeHT aRe-
Re B ese. MHate , caa Criek Ta p a3 o1 HKO cTH Hal ex i
CTPYK TYPH HX TH TIOBA, KIACTEP M Il PICTABIb ajy jelTH Y O
Haj WHT epecaH THI ji1 X 06 IaCTH CaBp eMeHe CTpY KTyp He
Xewmige.

JUTAH M- WK OPITW E

360 T Pa3HO MK OCTH Y H a1 Hy K OOPI HALGE je It oce-
Gait AT epec KO 0P/l ALY OHI X XEMIr apa i1 3a31 Bajy 110 -
s (1 -1 Mpa 301mr) GOp ATH 1 MOH OaH ot it oI Te hop My-
e [R, B(2),, " e je R p asmr o cym cTTyer r, pz je

1-nupasonwr-rpyna, an = 0-2°°). Op a, pen atusn 0 Ho -
BA N0 TKI A JWraK aia Ha 6 a3 fiep MBATA 11 Mpason a faje

KO MITICK @ ¥ Tif @ CACTAB MO 3Ke Tp HKA3aTit ¢hop MyJIom

RR (1 -2, M (M MOX € K 00D /U 0BT W 1 /{0 JlATH € 71 -
ramge ) e cy R, R=H, anxwn, apun, NR, wiuecyn -
CTHTYHCA HI , O JIHO CHO CY TICTH TyH Cakit 1 -1 Mp a30 i 1.

Akoje R, R= HeK 0P M ajyh H CYNICTH TyeHT, Giieti -
“TaTH 1t Gt (11 MPA30 LT ) GOp ATHI AKO M, CI1 M O UK ¢-
TON AT M , C4 METAT OM P a7t 11 CF OWT At 11 peTen . Y
cayuajy mak, Kaga je Tp ehit CYICTHTYERT KOO Pt HIP a-
jyhit, JOMa3H H 110 Hh €rOBO BE3UB Arba 32 JOH MeTaa W1 it
MeTalno mia, a p e3ysmyjy ha cTp yKTyp a oK asyje Ha jeehy
I OCT Y TIDH PO I CA. 1K 0P IHO HiMa. (ca TPH a0 -
ke ”),300T weraje Tpod iMe HKOT ¢ 2T HTaifie Ha3B a0
1 kpo mi omatn (enra. - scorpionate i g andsf’’) (XXX).

XXX

Ao je Tpeh a “x 20Ka” O BOF 1 HF AN HOT CH CTEMA TAKO -
be 111pa30 w1 Tpyt a, HacTan 1 Tp e( P a3om1 1) Gop at-
s anjo n [RB@z ) | (R=H, a7k 1, a pin ) ca Met amima
M'* (n=2,3) Rajy 1 3y3€THO CTAGH JHE TPH 10 HAT HO fie-
o punicant ¢ 0 Kraca apek ¢ cemt Bt (XXXI) wiumony-
cemp wt (X XXID k ovn ek ce. Tpe6a p ehir a nameby
Rb(pz)T 1wt ion exrai exiwn -ar jor a.Cs Hy ', iva it a-
0TI, HOWIO v 0Ga WCT €7 €XTP O it e On era-
“THBH ¥ JIH FaHI|. |

PA3IP AHATH JIUT AHIH

Y HOBHj € B peMe BIJICH TAH j € oAt K 1 HTe pec
HCTp a3XAIB YA 34 T POy aBAILE KOMILJIEKCH pajyh 1X CBO j-

At CIIpO 1I0p 1o Hicath € pearyje ca i rarg ov (XXTI)
¥ IpyCYCT By ¢TIt aMu Ha Aajyh it CTAG L HY AT pi Iy
)

| s
2Na+ (XTI —— - [Na (XXID TN

Tpumwikmismn kpiunrang (XX VI), 360r csoje

XXVI

b epre tmyn i e(ND JeKy 1 - yABA ICKA 71 ONT 4 €H .

soaer ballmolecule) B pro je noroxan 3ac Memraj

b epH iTx K aTjor a( edhep Ho 1 pe 1 o3m B Atbe). 36 Or e

je MHOrO Gorh i a KN Top cdhep Mt X KaTj OHa Ot 6 Hp K-
1IN FEX, KP HIT TAHAZA, O JHOCH O MOH OIT KJIH SHII X K YHia-

erapal’) Opa j monex y i ma 10 Besn s x atoma (6 K u-

CeOH UK a 114 2 30Ta), TP 11 €My ATOMH KHCEO HIK & MMajy

O KTae/ia PCKH , @ AT OMH 430 Ta TET Paejiap CKH Paciio peji .
C 0G3Mp OM Ha Ip e UK 1y bt ¢(340 pn), HaB exeHn

K DI TaH] je on Tivax at 3a “yiio Mibasath €” jon aCs” (d
= 338 pm)i 10je 110 Cata TG 0t O ST KOM-

naexc Cs* (log K= 3,4;80ma 25°C).") Mnave, osajun

CJ1 I 11 K HITTA B, @ TO BAK H M 3 K PYH a-€TP € KAo [0
Mah itHe , MOTY Jfa BEXY Y CTaG IWIH ije KO MIie Kee i He-

b epiriHe Katj ome, OIH 0cHO Mo ekyate. Tak o Ha mp i

Mep , Ha BeJIeH M K PH ITTa ]I, 6 €3 0 03up a I TO je 1 eropa

mryms ima (3 40pm) B eha o 1 mp e ika NH, 5§ ona (286

pm). ca e M gaje cTaG mwma 1 ko Mime ke (XXVII). Oso
Ce O Gjai aBa TETPAEHAp CKIM P ACTIO E/10M ATO Ma a30-
Tay KpH ITai y, 300r 4 €ra je O aj 110 TONO JIOTH ji N Tit-

Mana Hpe nenr op3a NH, ka o “cynerp ar” (rerpa exap-

ckompenommame) Jon NH,* pxuce ymynmumm
K PH IITAI A TETP ACAAPCK M Pa 1 0p ehemit M BOTO Hit Wit M
H;N®-H- NBe3sawa o iaTHo cTaGii JI30 Bai i HTep ak-

HIaMQ €A 6 AT OMa KIKCeO NIk a (CHCTe M K w Gpa-

pa) Y

Ha kp ajy Tpe6 a peh 1 1 o Tkpi he Kp yHa- eTapa K o
je je Tak obe WO ¢ yuajH 0, 1 Kp MITT aHAfia, Kao HIIep-
CTl eKTH Be K 0je H yfie O B | €I erba, 1Ioce GHO Y 6 arbe M
PasyMeBaiky MeXamsa M Tp eHOCA j OHA K PO 3 60 710 Ik
K MeMOpalt ¢, Ka 0 OTio HAIII arbe 1 AW a Pa fja CIH M ,
K0 Haj CABPII €H Ul X 11 03H aTH X K ATal 34T Pa , 1P eff-
CTaB, a JeHO 01l HAJBAK HUJU X IOCTH H yha y XeMuju 11 0-
cnie X 30-T ak rou Ha. 36 0r TO 1 HHj € YyAH O M TO ¢
TMenepe en (C.J. Pedersen, CAJL), Kpam (D. Cram,
CAJ) nllen(J.-M. Lehn, ®pamyck 3, npsn cum Teth-

XXXT

CTaBa # CTPYK TYpa K OMIUI €Kea Ca Il pe CBEra Makp o K-
UL S MM T M K Ojit CAP SKe Pa 1 I Te KO OpAUH i
paj yhe rp yrie Besarie y BTy B e K a(rpama, pywn s
3a MaK po it nper en (enrn pendant ligands
o)

XXXT1
Ocmm pasrpanaTor (Bume py KOT) WHK A Ma
(XX XI1T).?") & a0 T mr HO T MpesicT aBHMK a OB € KT ae

JHrama , 10 HATH CY W APYTH PasTP aNATH MAKp Ol K-
U, KAO LITO je Ha I PIMEp XeKCAa3alli KIo OKTaZ ekan @
wrect 2 2 6 mup g - rpan a(XXX V) 27 re pasrpa-
Hat 1 xetep oatomcki kpyna-erpu’ !

3aBH CHO O 1 PHp OJIe METalI , Tj. H €rOBO 'K 00p /-
H IO HOr 6 Poj a, Te TP MO /ie CaMOr JI HraHa, y KOop /-
H AL} y MOPY 6 HTIH YK/l YieH i1 aK CBI JIOH Op HIt aTOMII .

XXVI

wap OB ¢ k1 ae jensers a, 1987 . 10 e joon m H od e-
7108 y HArpajty.

Ba pasmiKy 01 0 BHX e/ et a, K 0ja MO TY H MaTi
Pa 311 ATA 11 OIP Y4j a I MMeH e, ceny JKp ati (X XIV) 1
capxocparm i (X XV), K ojit ce 700 Hjaj y 1l peBa & OfiH 0
TEMIIa THH M P €aK I jaMa_ eTH JIeH 1 HAMH HCK HX KO M-
1171 eKca ca (hOp MATICXIT OM 1 AMOH HaKo M, OO G1 0 1 -
TPO NET HOM, K 20 MaK POl K i3up ajyhu M areHciva, cy
3Hau ajH Ca Q1 €KTA 11 PO YUaBaH 2 MEXaHI3aMA P eaKi -
ja K 00 DI HOB aHH X ] HFaH ajia M CTP YKTY pa J1 00 BeH HX
KOMII CKea . Te. pa 71 HTH X b M K O- XM e X -
pak reprernka. 2!

O a1 M HaBefien KX, 1 O3HAT H Cy 1 7L pyYTH TH T1OB 1 K1 a-
TpOX enaTa,Kao Ha mpHMEp O KO i caf pKe 60p

(XXVII), oo a1 0 o cpop (X XIX)( )

XXV
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XXXIT

XXXV
Taka Bcayuajjen ca 18- jen Tatsum 1 uran jom (XX X
IV), Koji ca JlaH TaHH JIAMa J1aj € GHH YKIT €apH e HOH aKoo -
DI HOB aKe Ko M1k ce. TIpi ToMe @ joH W MeTa na Ha-
Jase Ha CyNpo THH MCTp aHAM P aBHH MAKpO LK DK HOT
P Cr eHa My O KPYK CIby TP H ATOMA a30T 2 M PKOLL HKTT 4 1
wrecT atoma a3ora T pi 6 ump iy Heke jep mme.” )

JUTAHA M- TJAHUH

MOt €Ky K Oji Ce CacTOo je O 1B 1L M Bi LLe LUK -
I MO K YT Koj 1 ¢y Mebyco O 011 0B e3aH Hex e-
MICK 1M (“MeXatit Uit M”) BE3aMa 10 Iy K api ka ((6eo -
uyra) y na Huy , HasuBajy CeK aremamn (Awam- kaTe-
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Ay K oM eke - kare ) (nar. catam- lanac). Ene-
Tai THA TEMIIATH a CH HTe 3a Ka Terat a (Cu(l) ca K ate-
MO M OB “K apik ¢” ([ 2k aten any ) o cTwape wa je
1984.1.(cxema 2)

J1 emeTana 1 OM 0 BOT KOMII Jlek ca 1T oMoh y TeT pa-
METH MO Hif yM-ILHjalt 11 a 106 e 1 je ¢io GOj an K aTe-
Hamy KOjit je YTIOT pel JheH 3a CHI Te3y K ATEHa Ta He KX
ap yrux merana 2 Ocivt o ik, 10 Gujercy i k arenanu
ca Katesa ya oy Tpuu et pu “Kapuke” (B ul4F
karenan .

*

TT0p ¢/t 1 aBEMICH X , 110 31 ATH CY M TWTa W 10 7 Ta-
K0 he C1HKOB MTHM H a3 BIMA, K 40 1 TO Cy /1 UFaH[H THIA
Korpune (kopme) (¢ nra. bsketlikelggands) Koju
11 pe [ICTaBIb ajy MaKp 00 MIPI K I He CHCTEMe Ca YTl aB-
HO M TIOT HMETIUT SHCKI MJT aHIE My y71 0311 “p yuke”, ( ¥) Te
6wy eap i, a juen h e XeK Cafien TaTH U aiyt K1 i 1y
I MaKp Ot KT I 1 7 Hrai i - fAepi Bath 13,5, -tpu-
K eToua, 4-CYNCTH TYH @ HiEX, 2,671 O PMIT - W1 1/t anie-
i dp enon a ot wamun a, (1T nch ose 6a3d), Koju Bexy
“pame y3 pave” IBa HCTA W pa 71 W WTa j OHA MeTama
(op erpabe Hu (<Y 119 I PANIH, 7T HEAWIH €2 OE b GBH MA |

enr.compartmental Iga nds) (XX XV).* "

XXV

Ha K pajy , CIOMeH MO 1 Ka 71 ukcapen e (rp u. cal ix-
Ba3a, YalA , NeXap ; aren- yKasyje Ha np HCYCTBO a Pova-
TH I X TP €T G10BA ), KO jH 11 PEJICTaBIb ajy MaKP OL KT -
H e KO HIIeH Il HOH € 11 po B ofle. Pk widh eHo a n o p-
Manex mia (XXX VI) npuk asyje ka ke [4]ap en, Tj.
“Basy” cactas meny o etnpu pR -Cg Hy COH)-CH-je-
I HHIL€) , K OjH CY MHT €PeCaHTH H K 20 MOJI €] CHCTeMH jo-
Ho Ghop a, Tp e @ era a Kan Hx Mean a0 )

Abstract
SOME UNISUAL (OMPLEXES AND LIGANDS
‘Vuk adin M. Leovac
Instina e of Chemiistry, Faculty of Sciences, Universty of
Nowi Sad, Yug of avid

Afier a brief survey of yme important facts that
preceded Werner s coor dinat ion theory and a short fetro-
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19.N. V. Getbeleu, V/B. Ation, Templamn i sint & makio-
cikl iseskikh  ed ienii , Shiii ik, Ki shi ney 1990.
2L F Lindoy, The Chnistry of macncycllc o],
L‘ary)k Canbri dge University Press  Kanbi

A AM Sargeson, Pure and Appl. Chem, 56 (1984)
1603,

22.J.L. Dye, Argew. Chem., Int. Eln. (Engl) 18 (1979)
587.

23. 1. M. Lehn, Sypramolecular chemistry VCH Verla-
gsgeselchaft, Vg mhajm 1995,

XXX VI
spect con cemi ng th e import ance of complexes, the art ic-
le describes the complexes and ligands in the
professional and scientifi ¢ li terature known as “unusud™
becasse of their & ructure. Thus, a discussion is gi ven of
sandwi chcomplexes clatrochel ates, ic. , the complex es
lik e sarcophagus sepulehre, umbrella, piano-cat . etc. OF
the “unusud ” ligan ds are desaibed crown-ethers sarco p-

bagi s, sepulch s, wipo idan d percnt s, scop
onat es etc
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BUWBbHA XEMWJA UMEIUIIMHA

YBOO

V' Hen pexu iHoj Gop it ca o eer UMa HO BEK je Ofy-
BEK KOP HCTH O J1EK OBIT O GH /b i HECYMIbH BO je /1 @ je TO
yMehe CTap O KOMHK 01 JbYACK @ Bp cTd . T HeaH 1 10 Ky-
MEH TH paH X 1L uBH 1 3am ja Vi wje n K e BO e Ha ¢
e Mt e yma ynasan . Yax njan ac, ma mpary fiBajie-
CeTNPBO T BeKa , G LKe Cy CKO PO Je/H I M3BOP JIeK OBa
3a Beh HHy CBe TCKOT CTAH OBHM LITBA . Y Pa3BH jeHIM 3eM-
Jb aMa Y11 OTP €64 71 KO BHT O 6 Iha 1M CB Oje Y CTIOH €
TAT0BC , ATHY CB AKOM CAYYIA jy CYIEr arLe 100 Hjen ¢ 13
BH W X 6 WhaK a 4 HHe OKO 25% TIp enm GH HX ek opd
Tl 0 & BH e BEKO BHO T 1 &K YCTBA Y YT1 OTP €6 1 6 WhH X
I pen apaTa, pBO H3O7 OBath € AKT HBHH X CACTOja Ka - all-
K 101 a MOpdb UH a, CTDH XHIH a, Ki HHMH & HTJL . TIOY €TKO M
19 -or B eKa, 0 61 X110 je HO By €p Y y Y HOTP €6l ek O-
BIT OF GV @ 11 110 YIeTaK CaBpeMeHO I CITHT MBarha.

TTocne 1945, ro ke, HArJacak ce O Mep HO ca Cyli-

CTaH I} W30/ OBaH MX W3 6 WhaK a H a W3BaH Pejl aH P a3Boj
crmTe Tke cha pall eyTeK € X eMije 1 MIK po OH e b ep-
MCH TaI je, a 6 W 1 MCTAG0 I TH Cy Y T aBH OM 11 T pa-
3K MBaH 1 ca b HTO XEMHCK OF H XeMOT aKCOH OMCKO T CTa-
HOBHIIT a. Y 110 CIe/ith O JIeIL CHIE M H HTE Pec 32 JIeK OBe
G IUb HOT 110 €KIT A, K A0 I H X0 BA Y TIOT pe a KA IO pa-
cre . Pa 371031 OB € 0GHO Be 71 exe y 11oBeh aHOj CBECT HO
OB HIM a CTIEK TH Ma €K Ol OFH je H Be JIH KO M HH Tep ecy 3a
H CKIACH e METO ic 7et ciba. Mo T O sLim mpen apati
(FMHTKO , GeJlH JIyK , BT €DHjaH A 1 TJL.) HCTIHTA HH Cy HA
el M HAWH KAO LITO Ce M CIINT Yjy ek OBH M 11 OTBp heta
i 1 10X0 Ba echH KaCHO @ , TaKo 1 & CY BETHK ¢ hap ManeyT-
CKe Kyhe B[O 3ai HT epeco BaH € 3a 6 Wb Ke KAo H7B Op
HOBUX CYNl CTAHIJ M Ip eNap aTa.

11 eKoB HTO GIL ¢ Ce KOp HCTH YT BHOM y /iBa pas-
T 9uT A 06N HKa:

1. KAO KO MIUTEKCH & CMELlia 111D OKO T Pa CIIOH a ca-
crojaka (i H y3ije, € TapCK a yIb a, TH HKT ype, €KCTp ak-
™)

2.Ka0 WHCT W, Xe Muj CKH /i ech MH HCA HI a KT UB HiI

T prn .
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U CTa jeft Miberb A ce K OpH CTe K fia aK THBH 1 1T Pitk -
LI BT €KOB MTOT 6 1ba TOK a3yjy O peben y ( criemt chir -
Hy) jaK y aKT MBHO CT 1 32X TeBajy Ta He M Pell PO AYKTH B-
ne o E .

Cpyre cTpame ymor pe6a ¢ KCTp akT a/T W KTY pa
wr . 70 6pa je Ko Gwh aka Ko je moka3y jy ¢ auj e wiu
Matbe cit et He b APMaKo JOUT Ke aKTH BHOCTH 1 aK O
CY aK THBH H Tl DI HIJI TIH JISK OBHT OF 6 Wba jOII H €TO3H a-
711 TaK Bit ) MTOch apM I €Y TCKI T pent apaTit cy B 010 -
TIyJ1APH 'Y 3¢ M aMa Ca [l yrOM TP ajIHILjOM Y Xeps i of
Mepmm i, K aomo cy Hewa wka , &p amtyexa w 1 aj-
nap & a.

METO/ 010 TMJA

Bimme 6 BK e ¢y jO I YBeK B VIO Hel o paxe He K ao
110 TeH LI a7TH ¥ 1 3BOp 11 H OBH X 11 eKo Ba. O 1 110¢T0 jeh 1
250,00 0-500 .000 Gt JbH X B T a B O j& MaT M Il pOI] eHaT
XCMUCK I  CITH BaK, A JOII je Mark 1 6 poj G0 o kit 1
(ha pMaK 0710 K 1 TeCTHp A X Bp cTa. Je fua G bk ca-
CTOji Ce 01 BU Il CTOTH HA M XIt'b 8a MET aGOM T a 1t
XeMUHj & O H CIIT HBath € laje CAMO y3aH CIIEKT pap HCIm -
THBAH X CYTI CTAHILH (OGH YHO OH X K Oj€ Ce Haia3e y Be-
MK ot ama y G 1) TT por ec Kojit BOTi 0 7 i -
Ke 71 0 (hap MAKO OIII Kt a KTHBH OF  HCTOT CACTOJK A BPI O
je 7L yrauaK , B NOp Al W 3aXTE Ba MyJ I CIVT I HAp Y
capamsh y 6 HOT Ora, XeMH apa , hap MaIeyTa it TO KCHKO -
101 Taj npo uec ykb yuyje creeh e ko pake

1. cak yIbarh ¢, Tau Ho GOTaH WK 0 0 fipeh HBa ¢, cy-
ek € 61 JbHO TMaTep mjan a

2.TpTIp emame Ofro Bapaj yhir X ek cTpa Kata , ip e-
v Hapn a xpomar orpachex a anan wsa TLC, HPLC

3.6MWI0 MK 011 (ha PMAKO 710 LK O CHI MAISE. GI OB HX
exeTp akata

4. y3acTon na Xp omaTorpa dhcka OB ajarsa K o1 KO jux
e 1p T 61 1ot Ka aK TUBH 0CT (hp Kl ja

. 110 TBpA 4 HeToh € W30 BaHH X jeuh eHba

6. crpy kry pia on pebum ama (NMR, MS, IC, Ulj/
Vid, X 3pan )

Cxema2

7. NAp L ATH A I 1O TA KA CH HTE3a A KTH BHI X je-
s erba

8. 11 PN peMa Jlep MBaTa a HAJIO 2 32 HCTH THBAK: € Ofl-
HO Ca CTPYKT ypa - aK THBH 0CT

9. 30710 Barbe B ehiTX KO I 1A CYII T AHIG 32 Jlazba
(b APMaKO JIONI Ka 1 TOKCHIK 0710 1K A HCTIH THBA 3.

K apa ce Tp axe GHOT OILIKIl AKTH BHE CYTI CTAHI{ € 13-
G 0p 6 Wb aKa j € O HIJIe O jeAaH O} H ajBa Hij iX b ak-
TOPa 3ay 4l eX M CTpaXX MBarsa . [1o pell o1 yuajH or cak yn-
75 arba 6 IWHH O MaTe pHja 1a, ILib HO CaK YT akke RCH O
BAI O 1 4 XEMO TAKCOH OMCK M O HOCH Ma 11 K opit 1t herke
‘CTH OM /Ui I HCKIT X 1T OATAK & /aj ¢ Haj GOk € pe 3 Arate .
Jlo can ce nOKa3a710 1 HCTIM THBAH, & GH baK a 110 3 ATHX
¥ HApO /IHOM 1T euets  fiaje H ajBuill ¢ ) apMaKo MW Kt ak-
TH BHI X /U €15 . Y 0 GIIACTH AHT MTYMOp HIIX , aHTH Bil-
PYCHIX, aH THMUK POG HIIX i WHCEK THII JIHH X aKTH BHOCTH
7o Kasan a je nesa maneby 6 I OIIN Ke K THBH OCTH 1 Y11 0
TP eGe y TP AT ONAT 1O (AP OFH Of) N MBI 1.

OTII TA 3ATIA XA IbA O BU OO ITUTUMA

JlaGu cemTo a Kie 1 0uIA0 210 06 eh aba jyh ik
G Wi X €KCTp AKATA 1 W30 0BAFba A KTHBH X CYTICTA HIGE
morpe Gro je 1 por ahu onrosap ajyhit G otect. 36 0r Be-
JUKOT Gpo ja y30p aKa KOjit Ce TeCTin pajy O T/t Mopajy
G i jeqocTa B, 6 3, penp oYK THBH 1t ecprim i, Y.
CHP 0BO MK CTPAKT y AKTH BHIL 1 PHH AT C€ YITIABHO M Ha-
a3y Malli M KO I HAMA, 112 TECT CHCTE M AD Pa 6 HTH
110 BOTBH 0 OCETJ B W TIOY31aH .

it oo it ce p ajie Ha ¢t eehiM 1 aBHIN Tpyn ama:

1. HIDK 1 Op FNIBMII KAO LITO CY MUKP 00p FAMITMI ,
I HCEKTI , PAKO Bit, MEKYIII 01

2. i30T OBAMI YOI €Y APHI CHCTEMI KaO CH3IMII,
peten opit o praten e

3. rajerb e hestije /byJl < OF I JTH 3KH BOT HECK OF 11 0-
pe K

4. H 307108 AHI O PraRt K M et KA

5. Wwere a1 BOTIH Hhe

TJIABHE O BJIA CTUU CTP AKXV BA IhA

PlcTpax usama G1oa KTHBH X CACTOJAK a Gib aKa yr-
12 BHOM e MOy cBecTH H a cenieh e o0 acTi:

1. meveme p aka (anticancer treatment)

2. an THHH eKT MBH @ AKTHBH OCT

3. KOHTp QM TpOM CKIX 6 anecTH

4. perymican; ¢ pabar a

5. yIaJTH W 1 a7 ePrHCK 1 T OlieCH

6. xen ato 3auiTira

7. CN SaK THBH OCTH

BAXKHH ®APMAK OO IIK I AKTH BHI
CACTO JUMBH /A KA

Onsie he 6T 1A Befieh 1t CaMo HeK 11 0 1 aj3mat aj-
0 i § IBH X CACTOJaK a KOJit CY OTKP MBCHIT TI0CT CAUIX
HEKON KO etiern ja.

Jom o 1950 romie YK y ce Bemt ki Kamop iy
TP araiby 3a i OBIM a HTHTYMO PHI M jejis exbimia. T1pea ,
K K A YT OTPeG Jbib 2 jeuts ersa, cy 6 w1 nCat haran-
fus ana now . T o etko M 1960, Tox. 3aje s Kin M Ha-
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10 pitMa Kai GACKII X I aMepi 'K IX i CTPA K Ui X TH -
MOBA 115 JIOBAH M Cy AKT HBHH GHC- MO 1 QJIK IO /U, KO -
jina je onp ebera merp ykrypa. To o s GracTi (1) 1
UM Kpi CTHH(2) KOj M CY TIOCTAI H KO MEPLUI JATHI JIEKO Bit
OBa jeuiih e1ba (y AHTHMI TOTH I K Ojit CTIpe aBajy O .
yeno pasaj y pa e her wja K iiaj yhu 1 p asapajyh u h e j-
KO MUTOTH it 0 8P eTeno. [lajy ce NAUHjeHT A 0 6o e-
uim on Xoumk ose (Hodzkins disease) 6o nect i i o
PaK a TyMOpa BpaTa i1 age.

Cal

Thurre prier o1 T akeon” () je M 3ai THTYMOp HOT CHII -
Marsa 1 pHp O X TP OV3BOA & I3pO HHO KAO Hajl1 CPCrie -
T ) u (Kao jon e ¢ Ko je i ajs ¢ o Gch apa). Mo -
7108 att je 10 eTKO M 70.- X O AHA 13 ML UCDH 'K € THCE
(Taxus brevi fdia).a xacuuje je nponabeny apyrinm B
Xus BpeT ava, Hp. espomckoj T hen (faxus bacara).
TaKeOn 1Ma 1 oceGat TP Tepiie HCKI CK €/1eT Ca H eyosi -
uaj exi M 6-8:6 CHHCTE MOM I peTer 0B a i 1.3-Be30 M mre-

Ca.2

CTOM 1K OF H OCMO T aHo T 1 cTera . TaKeo 1 ¢l ped apa
1o flety Tymo i x b e a ien yjyh uH a e Hrp ami wh e-
W JCKH CKeJ1 eT K OjH je YOG/ HK y CIH past Hi X MUK po Ty-
Gy 12 K o] ¢ Caiip ke Ty0 Y/ 1 (11 POT CHIL MO L. Mace OK O
100.0 00). Jeuib e1be y THIC Ha P ABH OTEIKY MUKD OTYO y-
na-Ty6 y1 i baBo pH 3yjyh 1 CT pyK TYpy MIK poT yOy Je.
KT HHH KA HCIIT MBaFba  TIOK a3a1a J{a j € Takeo 1 edpi -
KacaH K Ofl /T evierba P aKa I peBa, jaji uka u myh a. Pa Bu o
Ce y K OMEpILHjaJTH H T €K, all 1 je [ aBHy Mper peK y Tp efi-
CTaBIKana M a%a KO MM WA HA KOja ce MOKe 0 GHTH 3
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1mpupo i X m3sopa. la Gu ce 06 mo 2.5 kg Tak cona
Mo pa ce xp TBoBatH 12000 cTab ania TaK 0 ja G U ce ca ca-
AL M32XT eBiMa (1 OTP €aMa) B IO 630 YH Ml TiLta
cper & a monyn aws jaBuxu s-a. JJan ac ce pa B mjajy p s
CHHTETCK 1 i 1O yCHH TETCKH TIyTeB 1 3 7L O0H jare T ak-
cona uepn para.

Okp nhem X MB sipyca (hu man imnu n aleficiency
virus) koj umsasus a AIDS K peH yIio ce y 110 Tpary 3a Ho-
BUM aH THBH PYCH HM CP e/IcTB iMa. O Tl @ XaH CKp HH i I
Y C Vi cTryTa 3a 3Ip aBJke YK 2320 je H a /B je/l Fhera :
K acTasocn epvu’ (5) xum @ i uH (4).

Ca3

T paxu fip OKCH Hi O W31 [T CKW 71 Kal OW J - Ka-
CTAH OCTIEDMH H CE HATL a3y OTP OBHO MCEMEH Y, KOje 11 Off-
ceha Ha K ecr eH, 3UM3EeH OF ayCTp anujck or s eta Ca-
stan op ermuma g ml e 3a jeiumer e ce 3HANo 11 je Mo-
a1 HXIG HTOp @ W[ -TIyK 03uta & . Y HOBHje BpeMe je
nabeno nia cnpeuasa pe ik awtjy HI V-a . K actan o-
CITep MU HIXI G pa CH3MME o -F YK O3 1@ 3¢ K 0] HCy
KILYUH Y HPO AYKILHjit T UK OT OTEUH a I3 O MOTA%a Bi-
pyca. Bes 00 po T IIIHK Ol POT eHH CKOI OMOT ata B Hpy ¢
HIVa He MOX e Jfa Ce TIpO IIIH PH Y H e3apaken e het i

J1pyro uH Tep ecaHT HO aH THBH PYCH O je/l HeHs € je
ap OMaTH YH W 110 JIH IHK JH YHH 7O H- Xumn eprr; un (4 ). Taj
M epH BAT AHT paX WHOHA Ce HATa3H P a3HAM B peTaMa
Hypariciumx ao ny Hip aicum pe rfaatum- uys ciom
K anTap uo y. X HIle PUILLHH Ma @ HTHP €TPO B YCHO A¢j-
CTBO , MHXJ GHP & LMD eHe BH Pyca JeyK emie. .

Mayt apuj a je, jom yBex , jeftia o Ji Hajp almp eHH juX i
Hajriory GHM 1X TP OTICK ¥X 6 07lecT M ca 0 Ko 2 00 MIlT HoHa
060 e X o s e. OTI 0p HOCT A api HH X 1ap asi-

Ta (sp cTa Plasmo din )T pema y 0GH Hajel M JICK OBH M

(KL HI H, X 710D OK HH ) HH W 11 PO GIT €M jO 111 0301 b it M.
Je JIHO O 1 aH THMA NP WY HILX | /M BeH A K Oj¢ H ajBi e
0 Geh aBa je apr eMu3H 1 (6)., W 301 OBAH W3 B peTe Afte-

mi § @ annuano yetko M 70.- MX TOTH Ha.

Bwbkace koprer e h2000rommay Kimnkao
1 eK 11 poT MB rp o3mA e u Manapu jé , a pacr e Kao Ko pos
H Ha T Oy Temi M 6eo TpaicK i moman myama. Y Beo-
rpan y je yO par a i an a1 pan a Ha X eMECKO M (baK yi-

Teryy rpymt mpo . M. Cred ano suh a. M 3010 Ban je u
a PTCMH 3 i , a7l M CTUILajeM Heep ehi X OK O HO CTII ,
npHAama 3a0Tkp Hhe HAQY Np U ANA H AL M H aydH H-
1M, Ap TeMH SUH I je Ce CKBH Tep NleH CKH 71a KTO H ca
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3. Priredpe, P. (1989) in Eeonomical and Medicinal Plant Re
search\ol. 3 (Wigner, H., Hikino, H. and Famswor th, N.
R., eds) st 1-17.AadenicPress, London.

4 Hox dnrmn, K. (1987) Bull Soc. F¥ib, Se Nat 76, 51.

5 Wi, M.C, Tyl HL L. Wall: M. E. Cogeon. P and
Mel, AT.(1971). A7 Chon. Soc 93,

6Hohenchuz, L D., Bdl,E. A Jevess P. 1, Lewmhy
Prye, R.J., Amold, E and Clardy., J. (1981) P;me
stry 20,811,

Ca. 4

€HJ1 OTle POK CHTH OM T'p YTIO M KOja je Kby UHa 3a H eroBy
akT 1BHO CT. O BO je WMIeHh ¢ TP ¢/ICTaB:®, @ 10 THYH O H OBy
XEMMHU G y K IaCy a HTUMAJT apH Ui FX CyT CTAMI M i Mafia
je 0 WMTONA apTeMuU 3MHM H e Yje O KCHIAL HO HO, HAMM H
1Ip €HO Ca K HCEOH MK @ H 1P HPO /{4 aK Iie ITop a 38 cajia cy
He TI0 3HAT H. Ay TOp ajo Tpa (i joM je T oK a3aH o1 a ce
cmemTay MeMGp aHy map asuTau yHnumiTasa je. 36or
W3P a3uTe 7 Hoch WIH € NI Hp Ofie ap TeMU3HH a 11 OCToje Be-
WK M1 po GreMH @ y3mMameM 71 eka. C maTeT mury ce ce-
puj e aepusat a veb y ko juma n Na - co.

SaH MUbHBA [P A O FHH TKOI WM Ma JIET O Y Kazyje
Ha 10Te 1K ohe Koje TI0H eKajl NP aTe NP Ok AVAKE He AK -
“THBH VIX 11 PH HIJAII @ Y JT €KOB HTOM G Wwhy. JIpBO JieBojat Ka
ko @, Gin g ko bil dha, ce y JpeBH UM ME/THIL MHCKH M KiH ¢-
CKIM Kib Hrava crt oM € jo m 2800 ILi.e. H fiana ¢ uMa
MECTO y MOJIe PHO j Ki HECK 0f ¢h apMaK Of ¢jit Kao aHTi a-
CTMaTH K ek 11 por us K amma. Y Esponucy ce np i
1Ip enapat M Ko ju ¢y canp asam TuHIKO eKCTpaK T 11o ja-
B i 1 960. 10 JH € H 1T pert Op Yl BaJii ¢y ce @ 110 607 -
man e nep i epHe P KyJal Hje Yy 7 ever y uep eGpan -
e 1 cxemje. K i i ka ech uka a1 ot i 'O € KCTPaK -
Ta 1 purt HcHB ana j ¢ her o HIM cacTo i Ma (ha Boto 1
rayK o3u Ma i G 1aso How ina) . Tex np e fiecer 1 -
JIH a je OTK puB eHO J1a ' MH IKO eKCTp ak T criett e 1iH o
QHTATO HI3HP & CKYILb aFbe K PBHI X U1 OUHIL & W] YKOBaH O
PAF cpa kTop om. U eTHDH je/IH ek  Koj 4 W3a3HB ajy 1H -
XH6 HTOp 1 ech eKAT W3ONO Bana Cy y H e HTHd) HKOB ana
ka0 rumrko mp (7).

BaHUMILHBO je 7 acy T a jef mb erba Gt a mosHaTa
Beh [yrHH I rO KA , A Ce CMaTp ano Aa cy 63 ap-
MAKO 10111 KO T 3Hatt aja. T HKO UL CY H 30110 BaR jo it
1932, rof A, AL Y WU OB KO MILTH KOBAH € CTPYK TYpe
yraph ene Te k 1967. ronnwe . 360 ran auaja PA Fech exra
HA M1 OFe IT oI €@ THHIKO JUH Ce i TEHSHBH O 11 poy' a-
Bajy Ha W3010 BaHH MO Pralui Mi M in 21 V0

Komrpona pabara je jefai of ©1aBHIX 1 pob eMa
3eMaba y Pa3Bojy @ OFpO MMM 110PACTO M Cr AHOBH Ml -
Ba. I wja i1 Ki a 1 Majy Ba KHe VTP axiBa uke 1po-
jeKT e Tock ehere Tpa ey T PH POIH FX G WIbH HX 11 PO H3-
BOTA K OjH1 6 W MOPH 1a perym uy p abass . JlepH i ce-
CKBH TepH el 10 CHIIO 1 (8), K OjH Ce HAT a3’y CeMeny Bp -
cte Gospi umje @ aKako jejii 0 O Hajit HTCPECAH THI jix
jem e a ca T akBo M akt us ourhy. Ko HTp atien THBH 1
ech eKTH TOCHII Q14 Cy O TKD HBEH 11 K a/fa j € YO ek a Bp1 O
HH CKa T 110 JTHO CT CEOCKO I' CTaH OBH Ml TBa K mhe Koj e je
YI10Tp €6 7baB a7l 0 CH PO BO y/b € 13 11 aMYK OBOT CeMe Ha
(Gosspiun) 3a np un pemans e xp arie. M exanm 3am flef1o -

7. Merdo, D, Lavie,G. and Lavie, D. (1988) Proc. Natl Acad.
Sci. US.A 85, 5230.

8 Lui, I N, M, Fan, 1, Wa, Z and Chui, W (1979) Acta
Chim Sinica37, 129.

9, Miuyann, M, Terahara A. Nekaddira, Y, Wo ods, M C. -
kagi, Y. and Nekanici, K. (1967) Tenahedion La ters
315.

METAP P.J1 BOPHU'R, MihiganM olecular Insti tute, C A/l

NPUH OUII CKEJTETHOI' MAKPOMOJIEKYJICKOI'
U30OMEPU3MA

P cTop Hja uuH man e je jacHo 06 el eHa MH 0-
THM €Nl OXaMa Y KOj Ma Cy 1O jejIMH M MATEpH jali Jup eK-
TH O W 1 HJJP €KTH O /10 MI HAHT HO Y THIIAJ 1 H € CaMO Ha
I paBIL € T €XHO JI0 LK Or Be hi i Ky JITyp HO T pasBo ja b yii-
ckor apy urmBa . Tako @ , Ha Il puMep , y 1a BHOj TIPO 1Ll 0~
e, jacko e ajajy K ameno , T o3zien o, Bak api o um
Bp osai 0106 a, a cacsiv j ¢ Moryhe fia he Hex u 6 ynyhi
H CTOPI Yapi TOCMATP aTi AP YIy 1 070 BitH yXX BeK a Kao
“TLnacTi uHo 002" y K OMe Cy MHO e aCTIeK Te Hallle Ca-
BP EMCH € K YJIT YPe TIp e{0 AP e/ JIe CHHT ©TH ‘K H 1T 07 -
MepH 1 MaTep wjam . H ane, WaK o cy /b Y 3HAT i a K O-
i CTe TIp HPO /e 1O JTMEP €, KAO 111 TO ¢y CK PoG , Ipo Tel-
I, e y71032 W 7H I P POJH A TYMA , 81 HCXPAH Y. TIp aBIbe-
H ¢ G710 HTa w1 1 0 iche jO U1y & HTIY Ka BP MEH 8, TeK.
e 3 0+ X TOIH Ha O BOT BEK a, P A/I0BI M YBEH OF H eMatk
K or xemiri apa X epvan a lltayx mirep a (Hermann Star
dinger), TIp B 1 yT /10 T 010 @ 3 arba 1 a ce Of i cacToje
O 1 BP0 B /MK HX, T 3B. Makp oMo ey a. O Bo 0 TKp he
je massaro mp apy “Hayw Hy p esonyHy” y pasymesarsy
11 PH PO € MO CKY7 a 1 Hii XOBH X 0 00 i , ma.je Il Tay-
JIHIE 0BO /1EN 0, 1 110 Pl CHAX HOT OTTIOpA Ha KOj M je
Hamnaswioy npso Bpemd , Kac uje Kp yica o Ho Ge-
71080 M Harp afiom 3a Xemy , 1953 . romi He, i 13a B ano
M3YE THO 6 P3 P a3B0j 1 ayKe O MaKPO MOMEK YICKH M CyTI-
CTaH IAMA KO 1 CC CBE 0 7 AHAII FLIIX J§ aHa HH j¢ YCTIOp HO .
¥ 10 AHHAMA T OKO MIH TIOCII € JIPYFOF CBETCK OF PaTa , 0Ba-
KOOp3 PasBoj OBe HOBe HaydH & AHCLLHILI HHE j& 0B €O 1
10y TeMeb aBa a JeliH € 0 L H ajB ehit X 1 HI YCTp HCK 1
TP ana lana kA 1ie, TaK O 1a P IMeHa “I NACTHK e, TYMe ,
IO N PHN X BIAK aHa, TR aKa, afxe3msa, b WIT epa n
AP YTUX 11O V3BORA Ha § @371 1 7 MCPA 1 peBa 31 7a3h 10
O GinMy TIpO 350 kY CBI X JIP YIHX CAB PEMEHI X MATEp It-
jana.

OBaKo Gp3 pam o] HayK € O 10 MMEp HMa Y TP TXOf-
HEX I eCT WIH cejla M Jiell eHHj a, T POH CTeKa O je TIp eBa-
CXO JIHO 1 3 cBe Be hl X 10 Tpe Ga T eXH oo THje 33 H OBH M
MaTep Hjan mva cBe GO X 0 COOM Ha, Y TP arasy 3a t ik
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Ma, HayK a O 110 JIMEpH Ma je Caspena Kpo 3p a350j je iHOr
HO BOT METO 10110 LLIK OF I UCTY 11 3aH OCBAHO I' HA CH CTe-
MAaTCKOM M JIeTaJbH OM | CI PaKH Bakby K OpeJI alj € m3Me-
by cHHTe3e, CTP YKT ype  0co6 iHa 1p omo a. Toje He
CaMO W 3HEIP T 0 jO TN J&/IH Y HO By H aysH y I CIN TH HY,
HayK y 0 MaTepi jam va B ch je 710 B0 1 710 Tp O3B0 ke
06 1A 1 OBH X TIO HVEPH X MATEPH jana K Offf Ce 0 JUTK y-
Jy LI PO Kt M /U jaT1 830K O M pa 3 HT HX CTP YKT YpA 1
0cob uHa .

Y OCH OBH , MOX € Ce TIOK a3aT HJia Cy CBE 0CO O He
MAaK PO MOTIE Ky CKH X j €/THEb CHb a JIi Pe KTH O 1T i H HJIH -
PeKTHO mpent ofpely ene 0 1 Tp 1 chy HIAMEHT amie KOMTIO -
He HTC IHX OBC CTPY KTYP €, K Ojc 00 YXBAT ajy X CMHjCK 1
cacTa B, PACTIO fleNly MOM €Ky JICKH X Maca i CKell eTal Hy
apxire KTypy' . Y O HOCY Ha apX HTEKTYp Y, CB I Ji aHAC
110 ATH T HIIOB W MaKP OMOMIEK Y1a , G1 HTETH K 1 IT pUp -
OIH W, MOrY Ce CBP CTATHy jefiHy O i eTHDH TJIaBH € K a-
ce: auneapre, y upexere, pasipa aiiie u den dp ud cxe
(cormxal)

3Hau aj MOMIEK YICKe ap XHTEK TYPe 32 O @ OHH & H 110 -
HALLLARe JEM Ferha MUTHX MOJ eKYIICK X Mca 10 H aT je
KITaCHYH ] OpraH CKoj XeMj W Beh 7y € O jeftHO T HI1O
Beka . Hamme , i pican ot pith em Majkn a dap ajieja
(Michael Famday )1t a GyT el i eTHT el , HAK O CaY HIbEH 1
HCK JLY'H 5O OfL YTl CHIK 2 11 TO Y W JICHTII HO MaT OMCKOM
omocy 01 12, iMajy BEOMa p a3 wiT & i MUK € 1 Xe-
MHUCKe 0O MHe (Ka O 11'TO Cy Ha Ip MEp: TeMIIepaT ype
TON Jberha M Kb YUaH-a , IYCTH He, 110 HAIll akbe TT P Carop e-
Bats y, nt 1), Bep e wjye (Jéns Jacob Berzdi us)j e jom
1831, o /inHe TPBH TP €U0 KHO @ 00 Cy Fcian y Koje
Wi ajy U0 eniE uY M Ca CIAG U MOYeRY ACK Y MaCY, aau
Pas.a wa iy Mo Ay 60y ap X Ul & yp Y, (i peba ouext -
6aiiiuda oK ay | y pasut wu i e 0co we ” , W H A3BAO TAK -
Be cynicTan e 130 4ep (1 uka 2). Ot Taa je Bep e -
jYCOB K OHIL €IIT 1 30Mepa 11 0CTAO j €J1aH O JI OCHO BHH X CTY-
60 Ba O pra’ cKe X eMHje , a H eroBH pa 71 MY HTH TI0 jaBH i
06 g1t cy Tp om abemn Meby reoMeTp HiCKH M, 1T H TI0 3 -

N N Ca.
Ba Fba TOCHII O H¥j € T OTI YHO ja CaH, al M i 3rJefl a ia

CMath yje 11 OKp €Tk HBOCT CIIep MATO30 A 1 1 i HAK Tit-
BH1pa 0 fpe crie. CH3MME CII epMe I COM X0 € 33 0 110 be-
ne.

3AKBY YAK

OBye je n3aGpan orpar mie 1 Gp o] 130 T0BaH X 6 Ho-
AKTHB HI X 6 WHH X CACTO jaka H HHHX OBA Tep aneyp cka
11 pHMeH a, Te K TO MK O /1 4 G Ce 0 OI1 a O I Ta WA &ja 0
Hanpe TKY KO ji je Y HEeH TIOC eJIFH X TPHIL e@ T 1O JIHHA .
Y crie Xje TMOCTH PHY T Jle MM HH O 3aXB azbyj yh i 3Ba-
HPellH oM Pa3sBojy T EXHHKA 32 P a3qBaja e 1 Crie KTp 0-
CcKONCK uX MeToga 3a ot peb uBas e cTp ykty pe. Il up ok
oncer xpo s orpad & inx T eximk a, HPLC 1 Tew o- Tew-
HOnogeon a xp omato rpach wja o Moryh asajy ecu Kachy ,
Gp3y i 10X GHATH M YCIIOBH Ma, H307 At jy. VINak m3jisa-
jars € TP Mp OITHM X 11 POH 3BOJIA j OLII YBEK HajB WIll € 3aBHCH
onyMehan oT pubersa Her pak B aua. Ca pass oje M
oI eKTPO CKOM & HX TeXH 1K 2 a Hapo unto NMR, MSH -
¢ pa kuuje X-3pa ka, o peh uB ar e TP YK Ty a j € ja ko
¥O psanon on akiano . [T aBH M M 030 B QN aC je 1 po Ha-
T aKek ¢ G JbaK & Ca AKT HBH UM TP HH LM HMA 1 i XOBO
130710 Barb e. Hapas HO Ty I10CTO] € MHO e OT exaa jyhe
o Koo cr mITpBo , Moryh e je ia 1M POK H O TiceT CTp yK-
TYP HO P Q37 MTHX jejiiH> €Hsa 0T PH HOCH Y KyTH 0f ¢ ap-
MAKO JIOII KO j aKT MBHO CT' M GM JbH OF eKCTP aKTa K a0 M CH-
HepreTck ued eka T wsMeh y B uX (TH X aKT MBH X T H H-
wima). To je HAP 04 HTO C71 yuaj ca ICK OBHT IV OH 7LKa M
Koje majy Mame creuud i e a T BrocT . Tt e an
TPUMEp je uH TeHsHBH O 11 poyy aBan Paiax ginseng . Ye-
ne Hje yymorpeGy Y 3ana IHHM 3eMIbaMa ca IIHPO Ki M
CEKTpO M JlejcTBa M cMaTpa ce i a 1ok ehaBa 0 TN pHo
OpraHuMa Ha CTpec, 3aMop , 1106 /b I aBa MeMop Hjy

ILHOHI M M30MEP HMA, O ITH KU M CTEPEOH 30MEPH Ma, Ta-
yToMep uMa, L .
Y Hay 1 O MaK po M JleK y/ Ma, Meby yTH M, OBa KBO

CXBaT ate ) YHIAMEHTa JHO T 3 auaja MO JIEKY JICKe ap Xi-
TeK Type /10 Cafia jOU YBeK Hifje /i OBOIh HO JACH O 3P axe-
HO, MaKo y CTB api HOCT Ojit 00 Hbe 0K a3a fia @ CBaKa

Ol e THDH 'a BHe K JIace MAKp OMOI EKYJI CKe 2 PXHT eK-
Ty peca couKe 1, 0 I Kyje HEK MM j €U CTEEHI M 1 Ka-
P AKTEpH CTINH M 0CO GHH aMA Koje ¢y 3aje/iim UKe 3a CBe

11 PHI a1 UKe Te K Nace G e3 00 3Mpa Ha b UXO B XeMM jCKit
cacTa B U Paci oflell y M7l €Ky JICKH X Maca , a p a3/ Hre
OJ1CBHX JPYriX Kiaca . Tako Ha mp mMep , CBH JI HHeap HH
momimepn (Komona 1ma camul) ce remepa Mo onn u-
KYjy YOTO Cr aB/Lath €M Uk i €pA0A 6Ky CK LY 1T Ui 1T ep-
CeZMentl an W M HTEP aKI Wja TI @ “TIp e uTaj a” (Koje
ce K O b JIeKCH GILT HIX MK POMO JIEKY ICKIX NaHall @ MO-
Ty 3aMHECI HTH Kao (U 31K € “oMd & Wi 11 eTvbe”, JIoK
KOfLK pyTH X HMajy 0T O eHifje  atieth €) , 1aKO ce I Hpe
 3ay3UMajy p ENATH BHO BE/K Y 3aIp EMIY Kajia ¢ pa-
CTBO pemit y 7106 poM p acr Bapau y, nok pehy @ “perrranu-
joM”, w11 3Mujo MK i 11 OKp eTuma, A, C Apyre o pa-
He,3a PasiiuKy O /1T HH €APH UX , YMP €3KeH H 110 I Mepi
(koo alTHa cam w1 ), K a0 MO je Ha I pHMEp By Ka-
H30BAH @ 'yMa 1M YMpeX eHH TIO Hyp €TaH W, 6 €3 pas-
JI Ke CY Hep aCTBOP ILUBe CYNl CTAHIL e, Koje H 31 OKeH € Jiej-
CTB Y pa CTBAp aua MOTY CaMO O Ip aH IE HO {a H aGyG pe

(YOI €/ 1 POCT OPH OF I P €Fba MOJIEK YIICK € Mp €Xe 1O
JIe jer BOM TP O/t Pakba MO JIEK YJIa P acr Bapaya ), 11 OKasyjy
Kapa KTep HCTH H y * Iy MO FKY €1 acTid HO CT” K ajfa ¢y
3710 Ke H CI1 O AUl M HATlOHY, M BUIIE WIH Mathe
H3pasK eHy JI €/TMU UH Y TIP ONl YCTILM BOCT, H I CEMHI ep-
MeaG WIHO CT mpema i Y3Hji MaT X MOI eKyT1a K PO'3
1 X0 By Macy. Vsmeby oBe 18 ¢ ki1 ace, Hanase ce Kaa-
CHM I P 431D AHATH MAKPO MONIeK y (Ko 1o a Nl Ha. o1 u-
1 1), Ka O UITO CY Ha I PMep TIOM VeTH JICH 1 H HCKe H

B COKE TYCT HHe , CKPO 6 1 I 1Iel y7103a, KOjii Calipi € He
caMo BiIIe Of 71Ba K paja 1 aHI A TIO MOM €KYy (WTO Of-
T Kyje W HCTO 1 MH eapHe MaK poMor ekyn ¢) , sehu ar o Ta-
K OB HIlLE O &/IHO T A KDO MOEK Y1a 110 Y30 Ky (110

je Kap aKTep HCTHK a H fiealmi HX Mp éxa) . O BH 11 01l HMEpH
TOK a3yjy Kap akT epi CTHY H Y €K CIIaH 3Hjy CerMeHaray
G 3MEM T3B. “Teta” cTama (CTame y K OME WM HeMa
H K QKB FX FHT epa KILMja W3Meh y cyce I X ce Me HaTa
ITOMI MEp A, HIT M I3Meby TH X CETMEHaTa I MO JIeKy1 a pa-
CTB apata, MW Cy T ¢ WHTCP aKILFje ¢ aK OF 1 HTCH 31k
TeTaa Cymp OTHOr 3HaKa, na ce Meby COGH O 1l OH M Ta-
Bajy), y PACTBO DU Ma 110 11 PaB 1Ty 3ay3HMaj y Math Y 3a-
TIp eMHRY O JIH HEApH HX JT aHalla MCTOT XeMH jCKOr cacTa-
Ba YT Op eIBe MOM €Ky CKe Mace , 110 Kasyjy BHCK 03~
TET € PACTB Opa W/ I P ACTON 4 KO ji CY Mtk 1 0 J{ BHCK O-
3uT €Ta 0 AroBap ajyh UX PacTEO pay TIOP €JMB X 7 WK eap-
X MK PO MOTICK Y11 2, 1 T3B. CeK yHIa He perl akcai Hje

H A HIKI M TEMIIEp aTypama. Ol Te MI€paT ype 0 CTaKsb i-
Bar a, Ko je Cy Kap aKTep HCTIM He 32 11 OKP eTarke GOt HIX

rpand.

H aBefieH 1 T pH MEPH jacHO YKa3yj y Ha BEJWK WY TH-

11aj K Oj} MaKp OMO JleK YIICK @ ap XHTe KTy pa 1 Ma Ha Ma-
K POCK OI1 &K € 0 COGH He 1O/ MMep HIt X MaTep Wjana i CBp-

3rm LM CBH O DI €JIii Ha Jb yIUMa 11 OKa3yjy HejacHy Kim -
By cm Ky, JIPy 10, T10CTO]  Be JHK a 11 0Tp e6a 3a 60 -
i1 M hapmak oo 1K uM Moe uma. ITocTojeh n TecTo Bit
He MOTy 12 Ip CAABIIC K JIHH UK Y echit Kacho CT. 3a Miore
ONuITe MO3HaTe GOMECT M Ca H ENO 3HAT UM M JI M B Ml €~
CTPYK M 110p €K7 OM Ha 110 CTOje OAro Bapaj yhit chap Ma-
KO JIO TIIK H MO JIeNT H. A JI €HO M TIp 0CTa Te, Y 00M Uaj eHa je
Terob a cTap Uil X Myl Kap aria K oja o uayeTp yje. ITpo -
Iem yje cea 0k05 0% MymKapana mpexo S0 rop na
HMa 11po GleMa @ Tpo CTATOM, A Taj T POl CHAT P acTe ca
romum ama. TTojasa a ieoma npo etate (700p oh yaui Ty-
MO 11 POCT aTe Koj 1111 pa B NOT et Ko he y yp i api ovt
TPAKTY) YF 28O M 0TI © 01 Hop eMekaj a pa BHOT ke
CTepO WIHA X XOp MOHA, H 4KO TIpO TieC Ml je CacBiM jacan .
TlocT oje MHOTH cha pMal| eyT CKH T peniap aTh 1a 6asi
O JLHH X CKCTP aKATa Ko Jil TIO MasKy Tp 1 1 cuery. A KTH B-
HIt TIDH HI{ M THX § I @Ka HHCY 110 H ATH TIOWITO H € 110 -
croji oprosap ajyhi ap vaigeyreki mojer. C amo pesyc
MajMyH W TICH HMajy OPraH Koji Mo Ke 4 ce yIT op e
CaTIpoc aToM Kol by W, a MM Tiop ebe e N ofia Taka He
Raje 3a108 omanajy he pesyn Tate.

P cTpax uars e 1o BUTO T 61 fha 1 emoryh e je Ges
MyITTH IUCH HIUT HHA DHO T T HCTYNA ¥ Cap afiibe 6 HOM ora,
xémi uap a,  apMan eyTa i 71 exap a. MHOPH it 7bH 1 €K -
CTPAK TI H 1 307108 aKa Je/, CHba CY Y 71 a0 ATOPH jama i
e ajy Ha TECTH pakh ¢ M CBEHT YATH 0 0 TKp HBaH: € HH Te-
PECAHT HIIX aK THBH OCTH.
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CTaBajy 0 By K OMIIO HeH Ty CTPY KTYP €, 3aje/IH 0 Ca XeMH j-
CKHM @CT BOM 1 PACHO JIefIo M MOJIEK YJICKe Ma , Mehy
by H aMeH Tal He CTP YKT ypHe 0CO OW He MaK po Mo e-
Ky a Koje /{ MpeK THO W i 1 M €KTH O p eftofipeb yjy cbe
0COG I € TIO MM EPH X MAT epija a, yK by4y] yhit Kapak -
TEPH & I € TIAP AMET Pe 32 TP €pajty i OGN HKO Bathe, K a0
1 yen ose 1o GracTi 11 pi seti e. Ha 0 CHOBY T ora, MOXe ce
ho PMYT HCATH HO BH T PH HUMII CKEJT €THO I MAKP OMO J1 e~
KYJ1GK OF 1530 ME P HMa, Ha ¢I1 eJiehil H 4t H: 00 MaKp 0MO -
€Ky cKux cyil cilia nyu Ko j e ¢y up aben eo O u deniti us -
HILX 0CHO GHU X Xewuj CK ux j&) unu 1y 6, y u Oenl us num p e-
@ ifi u aw s meby co Guw Gp oj 4 atun 0 Ono cuma, aruy
P 3.t i 4 @p ocilio puu M pa cii Pedu ua, i p & a o4 -
Kueaiiu da i 05 azyjy pasau i e o cob e u MaK po-
CKOIl CKO T OHA Wa 1 €

HOB A KIACA

TTpema 0 BaK 0 ¢h OP My JHCAH OM 1T PITHITI Ty CKET eT-
HOT MaKpPO MOJIEK YJICKO T H30Mep H3Ma, O 1 JIeH]t PHICK X
MaK poM e Ky a, K of 1Tl pe JICTaBh ajy Ha jcKo pHje 0T-
Kp BCHy K 1acy MaKp OMOT eKyJICK ¢ apxH TEKTYP ¢ (K 0o -
Ha TViacmim 1) TpeGa o1 eKuB aTi i 0K a3yjy Heke
JeI HCTBE He 0 COBM He, KOj € HU CY CBO jCTBeHe HH jefii of
JIPYroj O TIpETX OfHe TPH apXHT eTypeKe Kiace K JIachd -
I X MaKpo vD fleky 1a. Ka 0 1170 ce Bt Ha ciiwm 1, opa
HO Ba KT aca Makp oMon exys1a Beh 06 yXBata TpH pasim -
9T € MO TKMACE KOje © MOFY O3HAY HTH KAO : HACYMIMH O
XHI ep pa P aHa TH MK po MoeK y1 1 ((a) y Ko tou 1 TV
Ha e 1);*nie Hap urp adyi”, Wm e AP ACK 1 e-
CHAIIITO” PA3rp AHATH MaK POMO ek ym ((6) y Ko JIoH
IV ha campt 1), 1 Ha jnipas wiH wje rp abeH i, /e ipH A 1
3BE3JACTO PA3TpaH aTH MaKpo MOMEK YJIH , W i “Jie HipH -
Mepi” ((n)y xonoms IVira crmur 1)°. Meb y mimva, en -
ApHMepH ¢ O Cajj a Ip MBYK it Hajseh y Ia Kiby . Ip eBa-
CXO1H 0300 T CBOje M 3y3€THO TpaB ik & rpabe. Koja 1po -
HCTHY € 113 MOrYRH OCTH KOH TPO JIHCA 1 Hy HXOB € CHH Te-
*% Jlonanac je B ehy 1€l KO a1 HTET W30BA HO TpEK O
50 p a3 HTH X THIT OBa JIEHp MMEp a KO i Ce P a3k yjy
O CBOM XeMHjCK OM cacTaBy, 111 peko 150 pa a1 ix Mo -
(it KoBA HUX JlepH BATA, K OF KOJX CY Ha HCTY YHYT paii-
Hhy MOUIEK YIICK y “ap MaTypy " “IIp uKa ueH € pa 31 14 ure
criosb amr e rpyne ’. Bpoj paj oBa i3 oe 0 GracTi , myG -
JWIK OBAH Y CAMO H €KOI HKO TIpO TeK HX TOIH Ha Be b ip e-
Basiwia 31 1200 jeAn iy a (4 ay* H pajo BH, CAON LITeH: & 1t
HaTe HTH). a HH TEPeCOBAlb ¢ 3a ICH PIICK € IO IMepe Ce
CBE BHILI€ LIHPU H IIP /1231 1 3 IOMEHA XEMH jE MaKpo MD -
JSeK y1a 1 Op raHCKe Ol HTe3e, Uy MHOTe fIpy 1 061 acTH,
Kao TIIT 0 cy HayK a O MaTepi jamii M .cp IT3IK a, GO XeMitja
W61 QO T @, Me WL a, ¢ apMa KO JIOr Hja , TeH eTviK a,
arpo XeMHja, /1eK TPOH HK a, KaTasl i3, O IITHK a i OO e-
JIeK TPOH MKA i IK €HLEpH HE 1 JIp yIe
Cama p es 1l eHIp Mep” j € CMULIILEH @ TAKO (@ O fi-
MaX CKp eHe MK Iy HA apX HTCKTYPY O BH X MOT €Ky 1a
I ji OCH OBH H CACTA BHH [1e1 OBH , UH /LB Wya JHH “JIeH -
apo it ™, 1o eh ajy 1 a rpaby 1p Bera (et ka 3). 3ato je
HA3M B W3BEJ| €H M 3 IPUK X e i 3a p BO (“JleH Apo H”) 1
Jlo%a TKa “Mep ™ KojH je 10 3ajMbeH 3 XeMuje TIo iMepa
71a 611 03H a4HO HAjMalLy CTPYKT YPHY j SN 1y K Oja Ce y
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Comik a 1: YeTHp i raBHe K lace Mk pOMoVle Ky/IcKe ap XiTeKType

Crmi a 2: CeleTH a M30Mepija Mami X AD TeKyn a
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Cimik a 4: OCHO BIli €7ICMEHT I CTPYKTYP € w HII T At B 6 JIOKO Bif FBIIXO BE M KPOMOTT -

KYJ1 & € apXHTEK Type.

Crtitka 5: MeTOR CH HTE3€ JICHAPI AGK HX 110 THMEPA: JB EPreHTHE i KOHBEp FeHTHE.
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Crnmka 3: Pasip aHaTo Jip BO Kao H 38O HH Al HPAIl Hje

32 CHH Te3 L eHIPHICK HX T MM epa. [eHnp mve pi
e MOy CXBATHTH Ka0 MaKpO MD ICKYT G 4 M1 ML -

K puja 7ip BeTa
J€/HOM MO €K Y1y MHOF OTLYT & I pa BUJIH O 110 Ha Biba
(UK 1 “maos” 3att 1 1eo ). [T CHIpH Mep ce 1 pel v
Jle pUH M e KAO MaK oM OMeK YAl cat Hibe H O L Ba M
B Le OCHO BHA [ CHP OHA KOJi 110 "Ik Y 13 3] €/IHH UKO T
1yenTp a. Cam 1eHT ap, Ko it ce Hasn Ba “jearpo” (enr. ‘to-
re”). Ce MO € CACTOJaTH O CAMO JefiH OF 4TO Ma Mt Tpy-
nearoma’ (camka 4). Yipourhen opeve 1o, Ha fienn o-
CTaBH HjH JIeHp mMep 6o Ou, 1 pema To Me, m3rpabe H o
CaMo JIB a /IR OHa, TO jecT, aHayl OrHO Ip abu JipBeTa ca-
CToja 0 61 ce O CTa6 M M K po b € (jeff al fieH fipot ), K o-
BaJI CHTH O 1 OBC3aHH M @ PA3TPai aTHM K OPer oM (Apyri
e mpo H) (cmika 3).

Kao mroce BWW ca ca1uK ¢ 4, 0CH OBH H I af BHK
€1 €MEH T apX HTEK Type JeH] IMepa je pasrp anata he-
uja. CB akin MOIIEK Y1 €HAP UMEPA G IPAH TP 1 pa 31 -
wire Bp cTe Tak BiX hesmt ja: 1 errp amty heauy, y wij em
eHtpy je jesrpo (I, y HyTpa me hemje (o< ). Koje o
P awia HO pacn opeh eHe y KO HIL HTP I HM CJ1 OjeBH Ma
OKOje TP a 1 3Aje/lH O UM HE CKE €THY ap MATYPy MO eKy-
na, nmospur eke h e je, koje ce 1 anaze y ¢ ojy 1 ajy-
Ja TbCH Hje M OF j3TPa, 1 3aBp I aBajy CE CIL Ofb AL Hbi M
M TIOBD 1M HCKN M TpyNiaMa (Z), Koje MOrY i TH p eak-
it BHe 1w wHep THe. C Be het Hje cap e Ta UKy p a3rpa-
HAB atba 13K Oe T10Na3e 7 MHEap HH CETMEHTH (“K OHeK To-
PH”) KOjH Ce Ip OTe Ky /1 0 CyCe/l HUX TauaKa pasrp ama-

MOH O- HCI €p3Hitje” 1 Ol MEpH € CYIICTA HIle Koje Ce Aa-
HAC MOy Cif HTET 30Ba Ti 1T OCTY NI MA 110 T MEPH € Xe-
Mitje. Y TOM CMHCITY, HeK e cep ifje 110 i (2 MIIo ami )
7le HAP MMep A I1Maj Y PACTT OfIET € MO JIeK YJICK X Maca To-
1 KO 6 JIHCK € H30MOIT eKyJIa PHO CT 1 /12 C& MOTy CMaTpaTi
“K apitk oM Ko ja je 1 elocTajan a” mveby jenums erba K a-
CIf He OPraK CKe X eMje Ml X MO/EK YJIa 1 Cif HTCTH -
Kt x o mnvepa

OCOBHUHE IE HAIPUMEPA U OBJIACTH
MPUM EHE

E Kellep MMeH TaJH H Pe3yJI TaTH TIOK a3yjy fa ca 1 o-
PACT OM T'eHepat] Hje /{ eI HMepH T por a3e Kp 03 Mopd o-
TeHe3y O]l el aTHBH 0 0 TROP eI X H KyT OACT MX MO Jie-
Ky7lay HIDK UM reH epanuja Ma, 10 TI06 YIap HA X, CKO po
b eprn X y B M remep auj ama. Fhixo Be Monek yicke
/M MEH3U] € ClIajia jy y 10 Hhy HAHO CKO TICKY OGH aCT BeJl -
YHHA , jep MM ce Tpe YHH I 00 i Ho Kp ehy o1oko 110

0Ko 15nm, y3 np aBun Ho noseh aBas e 3a 0k 00,5 1015
nmno rex epar wji.

A WAl HTH UKA PeQrT Ol Ka W CIIT WBAMa WP uMepa
IO €HI X CTT Qb I €M H ATION , T OK a3yjy 71 2 € 0 i
110K auAj y Ka O MEK ¢, Ch PoH iHE UeCTH U W a je cno-
Jb Allli @ IO BPUIMHA PEJIAT MBHO I'YCTA H \BPCT 4, CII YHO
Opaxy y JbyCIH Y HYTp lll 1OCT OBM X MOI €KY CE MO-
K e 3aMUCIMTH Ka 0 BUINE WIHMa e cyhepacta , To
jeeT. ka0 wsrpabena o Mebyco G o 11 OBE3AH UX aTOMa
MM ATOMCKUX IP YN Koj € CY Y CTA JHO M G ayHO BCKO M
KPeTar y 1 KO ja, 3aBHCHO Ofl M HXEPE HTHE KOH hop Mt u-
OH € cp JIeKeH GH JIHO CTH CACTA BHHX CEPMEHATA MOXE B-
e WM Make i a eKCH aHIH Pa T PH MK OM 11 PO ZI0p @ MO-
JleKyna pacTBap aua y y HyTp allli OCTH [l €HIp HMepa Il pit
pacTsapats y. CX0 IO TOMe, CIT O/LANI Hsi TYCTH O MOTAY ,
ML YCKa IeH IPAMEP 4., je O WK 1HO T epMeati ma. a1
MOl EKYJ1 € PACT Bapau a, Kao M3a [IPYre Mail € MO eKy/ie
MO He, K a0 L1ITO CY COIB ATHCAHM JOHM METAlIA, O PraH-
ke Goje men. OHMCYy cramy He camoa iy HIyjy y
nemp e p, B eh nAa wsaby i3 wera. M ebyr i, oo
Jb ammk a b ycKa Hije TP ONycH a 3a B ehe MO ek yre, Kao
HITO Cy MAK PO MOIIE Ky H IT OfT HMEp 4, M /T 7Py T X J{ eH-
AP UMEPa, 12 YK HH > HXOBH €710 BH, 300 I €ra ICHIp U-
Mep 1 H € 110 Kasyjy TeH eIy Me hycob He uHT epn eHe-
TpAILH €, HHTH WO K O] y T HITHY Hy MaH e eCT atl iy
“Il peruT HTaH, a”, TOM KO KAPAK TEPHCTH YH Y 3a CBE /I He-
apH € W1 HACYMH YHO P A3TPAHAT € MIK POMO JIEKY Jle Kajia
11 peBa3n by H CKy K Pi THY HY ly>K HH Y CCPMEHATA , Kap aK-
TEp UCTINY H 3a JIAT 1 XeMHCK 1 cacTaB. 36 Or Tora, 1 aK i
¥ M GI, JICH [IDH MEpH MOIIEK YJICK MX Maca O /L I pek 0 120
000, 10 Ka3yjy THI MK 0 Payco BCKO TIOH alll akbe 11 pH Te-
erky, H CBE K apaK TEPHCT HKe TOTOBO M earhn X Hb yTo-
HoBeknx bty a. Kana ce mva y By fa CB MO [ian ac
ITOSHATI T HeapH I 11 T MEPH, 3B HCHO OfL i HXEPE HTHE
K ondp OpMaI KoM € ¢hT eKCHG W 0CTH 1T OKasYjy K7 a1 e
MaH upecTall Hje “Ip eI Tama” IPH MO EKYICK UM M
cama wsmeby oko05 000 u35 000, jacH o ciienn 1a p eo-
JTOIIK O 11 OHAIII aFbe TPE/ICTA Biba K APAKTEp HCTH UHY M je-
/W HCTBEH Y 0 COGH Hy O BOT HOBO T THII @ MaK POMO JIeK yJI-
CKe a pxUTeK Type.

B a. 3ajen 0, 0 HH AU HILLLY € KCKT Y3HBH H 1T POCTO P
cBake heamje, “3a0p amen” m cBe Apyre . CBU MO JIeKyst -

CKI Tl apame TPH Jie HIp MMep a Cy JHp eK THO o fip eher i

Gp OjeM 11 OCHO BHI M CTPYK TYDH M Niap aMeTpi v hesmt -

ja, K Oji1y Kby yjy: Bp Cr y 1 Be Id HHy CacTa BHIX aToMa,

BaT CHTH 00T 1 7y y Meh Y@ OH FX Be3a, YTAI0Be W3Me-

by TUX Be3au i Xep eHTH y K o1 o pMatm oH y 1 eK a1 -
O 0cT cermen ata. [T aBH M MO €Ky JICKH T1a paMeTp i
JIeH JpH Mepa <y : BeJl HNH Ha, OG MK , XeMH JCKH THII CTIO -
7@ Il € 11 OB PIIIH €, (b 71 eKCH O JH 0CT W 1k il p 340 2 -
Ky ¢ a Mope OO THja, T H TOT 0710 THja.

O CHOBH M T PILT 31 CH HTE3H /1 €HIP MMEpa o JIMBep -
FeHTH W Ko HBE premT it (C71uKk a 5). O0a cy 3acHoB ana

HA TOCT YO j, P ajpija JTHO § M TP a/iFH. MAKp OMOIT Ky 1a,

KO ja Ce KO L JHBE PreHTH ¢ CHHTE3E B PILC. Y CMEPY O je3-

Ipa e Ma CIIO Jballl O j 11 OBPLI 1 HH, A KO J{ K OH BEPreH -

THe CHHTe3e 00 PHYTO, Tj., Ol (hyH KI[ HOH ]l HH X TPy Tia

(Z). xoje he TeK TOK OM CH HTE3€ b Op MI PATH CTIO Jbal -
Ihy TIOB PUIVHY , TIp €Ma YH yTPa 1> OCTH , TO j €CT, T peMa

jesrpy. Y ofa cityuaja . pact fieH APIMEp a je MaTeMarir -
Kl 1Ip e13H 0 fiech HH HCAH, T AKO 4a Ce K PO3 Cy KUECH BHe

pase a1HTese, Koje @ 0O WIH O H a3 Bajy ek epail Hjama,

Op 0] 1IOB Pt HH cK X chy HKILHO HAT Hit X Py & 11 0Beh aBa

TEOMET PHj & OM IT PO TPECH] OM, O JTHO CHO , YJIBO CT Py yje

Ce WTHY TPOCTp yuyje Y CBaKo j a3, TO jecT c1o jy, Wi
reHep aIpji , 3ABHCHO 0 by KW OMAT HOCTH TAuaKa p a3-
rparasarsa* . 350r T Ora je MII0pa Cr MOTe KYICK € Mace
fie HIp IMepa o jenne re Hep anuj e o caenehe, Bpno
P e 31O lech MM CaH TIPH PO IOM Me XaHH 3Ma pacT a, a
7100 HjeH M TIP OH3BO JTH CY 11 O T PABHI Y H3D a3HTO MO HOJIH -
Criep 3HM, HAK 1O HIa K ajia /I OCTHTH Y MO €KYl & € Mace
onmumon, na wemie. To je 3Had ajan 1 anpesia K y Cul -
TesH Q7 IMEpa Y ho PMHH X MaKp OMOT eKy 4, je P ce,
360 T Cr ATHCTINN Ke T PHP Ofle K TaCH HIX Peail ija 1 omi -
MEpH a1 je, CB 1 O CTAJ H I ABH M TH 110 BH M KP OMOT &+
KY JICK € ap XHT eKT ype ca cliHKe 1, Ol HK yjy 3Had ajHo
LMD MD ACTIONEN aMa MOTIeK YIICKH X Maca' .

VInaK , Hak 0 B €OMa Ip €1 3HO KOH TPO JHCaH a, CHi -
Te3a Jie AP MMepa o0y XBaTa B ehu GPO j y3acTo IH X p e-
aKiMja y Koji Ma Ce 0 UrPaB a BeIH Ki 6PO j €1 eMenTap -
11 x orab aja, K OjH TGO METPH JCKOM I pOTp ¢CHjo M pacTe
113 Ten epai uj ¢ y ren epat wjy. 3000 TOra, y pean HUM Y-
CJI0BU M yBeK H0CTO ji Bep oBaTH oha HacTajatb a fiechek -
THH X CTPY KTYpa n Ted extn Mory fia HacTaHy W3 BHII e
Ppassi ora, TIp € CBera 300 H €110 TIYHO I OJJUIp aBarka H eKe.
Ol OCHO BHMX Peaxt ija, HJm 300r I OBpA THOCTH HEK € Off
T X, T, TaK , 30T O T PaB aiba HEM 0KE JLHA X CTIOP G-
HI X eaK 1 a y KO JUMa Ce Herio BPATH O Tp Ol U H eKi Off
peak Tanata . Kako je y 11pakcn Hemoryhe m3oehu y nor-
TIYH OCT 11 CB € 0 BE 33 MK €, CBH JI0 CA/Ia CH HT eTH30 BaH i
JIeH]l PHMEP M ce O JUTHK Y]y H BECH OM P acTiofiesl OM Mol e-
KyJI G HX Maca, Majja Cy Te p adl Ofiefl € 110 Tl paBi y BeoMa
YCKe, TOje er , 3HATH O 3K € Off OH IX K Oje Ce Y 00U Yajet o
cpeh y KO/ KT ACHH HIX JHH CAPHI X 1 T H ACYMITUH O P a3-
rpanar ux no mvep a (K nace T n ca cmke 1). Peujy, ca
H3y3€ TKO M HeK HX TIOJ HII eIIT WIa 7100 HjeH HX KO M HH a-
11 aMA TI0CTYT aKa CH HTETHY Ke XeMHj € MAKpo MOTeK y/ia
116 O~ M 3KMH, €DV HIa, JIeH APHMED 1 11 peficTaBsb ajy “H aj-
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Mel yrit M, 0B aKBa i @p astoa ex yaoe a Mo pdh oo -
T e HIPH MEP &, THII A 0P aXa Y IbYCILLH (C1 HK 8 6), He ca-
MO JIa H 3a3¥Ba BEO My Kapa KTEPH CTHIH O P €0JI0 1K O 110 -
Halllakse O BIX 1O MMepa, Be hICTO Tako OTBap a i H ke
Moryh HOCTI T Ml € Ko je Ce e Gif MO 3aMuci Ti
KO I IPYTHX THIIO Ba MaKpO MD JIEKY JICKE ap XHTEKT ype.

Coka 6: M Hifi pawonexy.a cxa N0 pOTO THja TeHTp -
Mep a: Mo jient “opax a y Jbycun’”

TaK o, Ha 11 pIMe P, H3JIEa A2 & € PUMEp TP €1~
CTaBJb ajy W €AIH € 110 MME € 32 MOII Ky JICKY € HKa TIcy-
JAIMY , TOj €CT, 14 KAO KOB AJieH THO (pi KCHP aHe H aHo -
CKOTICKe “MH IieJie ” MO TY Jia T OCTIYK € Ka O “JIeH JIpaMep -
CKe K yTHje” 3a “'yCKI il Tekse” Marbil X MOTIEK yi1a, K a0
HITOCy jOH M MM aTO MM MeT ana, hap MaKo 10 1K 1 aK -
THBHA jent wb €1 a, 6 0f e, b 1y op ecue 1T 1, b ocdh op e-
ClieH THI, 1 2P YFH C1 14 it MO ek y . TTo pept Tora, 0 Bo
oTBap a i M ryhHO CTH 70 Gifja 1 MOl EKYJI & HX O PraHo -
HEO PraHCKH X HaH OKO MIOSHT a, KOjil /10 7l HH Mepa Hi -
Cy GHH T pUCT yNawH 1 H ayIm o MaTep jami Ma. [Ip 7o -
Me, 360 T G5 OJ¥IX PeQr Ol KHX 006 HHa, /1 Hp HMEpH M0 -
Ty G TH 1 feami @ “MO7 Gy CKa T peBO 3 a cpe fCTBa” 3a
HK IiCyJ1 HaH € CYNCT AHLE KO € MOFY 1 TPaH CIIop TYjy
¥ CPejIi He Y KO jiMa ce OBi X pyrawsj e He Git o T H ahi.

HanpiMep, akoce Xugpo i 1 1o i (2 MIIO 2
MHH ) [t éHIp Mep (€1 HK a 7), MOt HbH Kyj € 10 ¢rio bt -
10  TIOB PII HH PEAKI[ HjO M FCTOBH X TP MM apH HX aMHH O
Tpynaca HeK MM X WP o OOH M P eaK TaHT OM, P eIl MO
1,2- €N0 KCHO KTa HOM, H OBO HACTAN M /IeH /IpH Mep T 0cTaje
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Cok a 7: CTpyKTyp a ™0 JIekyMa Tpehe FeHEp allije I OTHAMIJIO vt K ACHP IMEPA Ca CTIVICH JHaMHHCKIT Mj eT'Po M

0710 1T HA MO HOMO JIeK y/ICKa MHB ep3Ha MULE 1, 4 Hjit
€ HTe pijep. Meb YT HM, 11 Jb € 34 PK aBa 1 BO Gl THY
(b YHK 010 HaJl HY AKTH BHO CT. A KO CE TaK aB i CHIp IMep.
PACTBOp MY HEKO M OpraH CKOM P acTBap ady, Ha np mmep
ToIyeH y, 106 Mja @ GHCT ap, 6 e300j aH p acTBOp . A KO @
Ta j P ACTBO P 3aTH M Ha HeCe Ha 11 OB LI HY BOJie HOT pa-
CTBO pa HEK ¢ Heop TAHCKE CO I, P 1Mo 6 akap cyaata ,
MOCTe WIBECHO T BP eME Ha 1 pumer he ce 1o jasa rp aju-

je Hra mTaBoT 06 0] eba KO je monako by HIYj € Kpo3
Ip amnty aza 3 BO [ICHOT ¢ ja Y O PranCKi 1 TP HTO Ve
G OjHT OyeH y 101 aBo. O WK1 eIHO, K aTjOH 1 GaK pa 6 WBa-

Jy PacTBOp eHH Y XHIP O(H JIHO j YHYT Palll lOCTH JICHIIp H-
MepaHarpamim dasa , Ko Op HH aTHB HO ce B e3yjy 3a
T pIY japi € AMHUH € Y YH yTPALI i M TAuK aMa pa T'p ata-
Batb a 1107 (2 MUFIOAMH HCKO T') € HTep Hjep a, 1 ¢ (UK acho
I Kam Cy;Hp aHm AICH A MEpOM 0o (i e TIOB Pl HHE
6 uBajy “pacTBOp eHI” y O FAHCKO M PACTBA PAdy Y KOME
ce miave He pacts apajy . C 0631 POM 1a cy JHME H3Hje
OBAKO PACT BOp HITX ¥ €CT HIA G4 K a jo HCK €, TO jecT ,
3HATHO Mak € O J{ Tl aCHE JyKH He CBETI OCTH , TOM YeH
IT0CTaje jacHo TIaB 0 06 OjeH a W 1 aske O Cr aje TIOTT YHO
GucTpa Te woar .
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W3 cBera HaBe [IEHO T, I OM 3WTA 31 a CY e HAp W~
CKII TION MM EpH OTBOP IUTH MHOFE 11 OTIH YHO H OB 0 BacTH
¥ XeMHjl Makpo Mk y1a. O HOWITO je 0 fla ac CXBa-
heH 0 1 0 TKp MBEHO O JIeH PHMep HMa | AP YIH M [IEHJIp Hi-
CK M TT 07 HMEpH M JacH O yKasyj e na by Iame ran mi
31 avaj K Oj1 M €Ky & 2 apXH TEKTYp a 1Ma y 0 ipeh uBa-
H YO COOH HA 11O M ep HIX 1 poi 3 Ofa. 1 11 ¢a fa ce i
ME I PH I WHO JaCH O 11 OTB Phyj € a1 pa BHO CT KO HI| e1TTa
11 pe JIII0 €H OF 11 DH HILHIT & CKe JIETH OF Makp OM O/ eK yJi-
CK OF M 30Mep H3Ma, K 0] H T pejl CTaBb a IeH epat H3ail iy
Be Plie HjyCo BOT 1 PHI IHN & MO €KY.T & OF 1 30MEPH 351
KacH uHe opran cke X emuje. Y Ko MK O C¢ 1 CTa Fel epa-
MBI A M 0K € IO I M HTH 1 f1a 7he, HA T DHMEp Ha
AT OMCKe 130 TONe, Il PH HIM 1 30ME Hje C& MOXK € 1IocMa-
TP ATH W aK ¥ K a0 YH MBep 3aTH H I PHH I I OP FaHW3AIL Hje
Mate pije y T pHp Ol , KO i 110 B ety cyieh 1 i peK THO
1T POM 31 71231 1 30 CHO BHIX 3aK OHa CHMET Hje.

Abstract
THE PRINCIPLE OFMACROMDLECULAR
ISOMERISM
Petar R. Dvorni¢
Michigan Mp lecular In & inde, US A

Macromolecular substances having t he same structurd
bui Iding blods in t he same pro port ons butin different sta-
tes of architectu ral configur 2 ions may be exp eted to exhi-

bit difiernt properties md merokopic behaviour This
paper decribes the concept o fmaonlecular isomed sm

O Baj je/iH OCTABH 1 €K CIIEPH MEHT, H € CAMO i TIOK -
3yje 1 3BaHD e/l € 11 OTeH Lyij alle JIEHT PH MEPa K a0 KO Ba-
TIeHTHO (pYIK CHpAH X areH aca 3a Tpa Hedep m3meby b a-
3a, Beh 11 B> FIXOB Y Je/IHCTB €Hy 0COG HHY J1 a TIOCENTyjy Beo -
Ma B €M Kit 6 O j er30 - OPH jeH TH CAHM X TIOB PII H HCK HX
by HKI[ HO HAJI HII X TPy T2, KOj € CY /T OCTYIIHE XEMU|CK OM
Mou (puK 0Ba 1hy. Y CTBAp W, B HIII € TEHEP ALK je e HIPH -
Mepa 1Ip €JICTaBbaj y XeMHUiCKa jefl Hibet a ca Hajseh UM 110
JlaHa CI1 03HAT MM Gp ojeM (b YHKIL HOH aJlHi X Py a 1o Mo -
ek yny (TaGena 1) OBo oTBapa Gap /iBa IaBH a Ip aBIA
pasBo ja xemuje 7 emip Mepa. 1pso , Moryhe je cimern -
30BAT 11 CEp Wje JCI PUMEP A 1 JICHT INH OF Y HYTP Alll ler
cacTaBa a W XeMUiCKH Pa 311 HTHX CIIOTb Alllib UX TIOBP -
LU H, W IIME Ce JIM PEKT HO MO 3K YT MIIATH Ha H auil H i -
XOBOT 110 HAILI aFsa IT peMa. OKO JIHH H, y KIbyd yiyh 1 XeMH j-
CKO I1OH alll ake , P aCTBO psb HB OCT, KO MIIa THG W1 HO CT,
wr 1. TIop e 7o ra, 110 BPII MM a fie W HMepa MO ¢ i Tt
MeIIIOBHTO (Y HKII HOH AMIT30 Bali 4, Ca B¢ W BUILIE BP -
©Ta  A3MIM MTH X PEAK THBH UX W WH €PTH UX P yIIa, & 1t
YHYT PALLLFBOCT €& MOX & H3TPA/ATH Off ABE M JIH BIA LIiE BD -
T p a3 YT X p a3Tpan aTH X hell Hja , Ko je MO Ty O TH
CerMeHTa HO , TO je T, 110 JIeH POH HMa, 1 JIH C1 OjeBH TO,
OJIH OCHO , Pajti jai O p aa1 Op ebete Y OK BHPY MOJEK ya.

and the foundation upon which the proposal of this new
i nciple was built
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JOB AH A.JOBAHOBHUR M MUJIO PAJL M. COKH'R, Tex Ho 110 mi Ko -MeT any pmikn ¢ aky ire 1, Be orp ax

MOIJIEN HA HA ®THY U IIETP OXEMMJCKY UHIY CT PUJY

YBOQ

11 pex o cii 0. au japd u i o1 a 00 Kazan ux pesepeu
nagiiie y coeiy Zap ania yjy, @p u 0 anaut o j i oit po e
# 1, (0K0 3,5 M wjap Ou i@ on @ 200w twe) 006 po ch aG-
0 @a mwe Ga p jo w ii p udeceia k 200 una . O6 aj iiep uod ce
1 pod ywasa 3a jo w i e A aK F00U HA AK 0 CE Y3MY Y
0 Gaup u peaepee 00 fiedeceid s wjap Ou it OH @ el Kux
nagbi 1, Ko je @, 1aKo i oaax o, cee sl e exciia oaii wy .
T pouers yje ce O ace us ynux wi pusayau Gudyse-
# 03X TieCK 06a M0 He O 06U Tt ¢ 0 M Auja pou i oHa
@ 36. cuni eiiu ke Ha bilie, 0 OHOCH 0 y.va K oje Oar auws ¢
P agunep uje 10 2y, G e3 fio ceG wx i pu aazo has ara, da
@i pepab yjy. A ko Guce i po u3600 un adpiti e yex uau na
006 uja twe camo @ pan ciio piti we en epauj e (6 enaum, O u-
3e4, K epoal n, MaIUGA Y ), a He U T 0L Ol He eHepElLje
(Masyi@, 20X -y €) K ao Wi o je O anac ¢ yuaj, 0 no a Gu
ce 0 3 hu fiepu 00 pedo 6o 7 ca Gdesars a coeiiia 1 a-
i@ e Tp 0u3600 wna i po fGezao ax 0o Kp aja cacd di ez
sexa. Osa [po dTia ap il weidd uka , s YiTi M, HUK KO H e
anawu da ce caedehwx 45300 una, a o wda ud ok paja
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Gexa, 3106 aan a enepaei cxa i oau it Ka 10 We 600 Ul 1
Ha ock osy 1 €. 3o una 6 wue pasaoza. Tp axw a sa
Hah iTio 1 he HewsG ex wo p aci@iu y cka ady ca i oseharven
e 60idi Ho 7 cilia ndap da 3esan a y p az6ojy, a do cadaut-
@ 1L0¢ yCilis a fok aj y Oa i pou B0 Orwa 1 agiti e fpo cet -
MO 2 U360 pua i a fio it e 0 a oii ada Kad ce ucy pi o -
206 una_ pesepeu. Ilp o as yje ce 0a @ et o we 0a [po -
ussede yxy o 3 36 wuauj apdu won a nad e, a 3na ce da
je 00 i@t koa wut e 6eh o useeo 1 14, a he y3 O anau-
Iy p 036 00 Y, T 02 061 1y, 00 HOCH 0 1 68 M japd u
i@ on a, [T 0l po uat it 3a i eilt Haecid ak 200 una . I1 pesa
@ oste, mowe ce o exusaiiu da ce ok 020 12. Z00u ne do -
Ciliu FHe MaKcu MaAH @ 200U uwh @ T po 3600 1ea 1 agpilie u
0a o e iia 0. Enep Zeilick a i o2 wliuk a u exo o McKa
i@ @ puja sop ajy o i@ oxe 600 widw pav yua.

I eiap oxemu jexa u nd yciip uja @p ou s odu el po -
xeauxaz uje 3 ko je jowr eaveu Oechu ruuy uja O a cy o xe-
suka auj e 006 user e us wa i e u zaca (i pup 0d nu @ c).
11 pea Ko wut i pou 33 0da K oje daje 0 pancka xewj-
cKa u HOCid pu ja Zuzaniti cku deo , oko 90% , oiti iada Ha

Tad e 1: M ot eky /IcK € K apa KTe P CTHK € 11 1 63 MIUL OAMH HCK WX JIeH AP HMED 8 €A €TH 71 IIM AMH HCK 1
jearpom. SEC: size ex cl usionchromatog raphy; DS V: dil ute solution viscome try (@ nex omer puja
Pa 361 wice mix pactso pa § SANS:small an gle neutronsca ttaring (pa cnmame e yrp o a); PEO:

10 71 (©TH 71eH Ok cit ).«

CB ¢ To 0 TBAp @ M3y3ETH € MOrYhH OCTH Kp CHpAT: @ oI Ti-
M X K OMOHH AL ja 30 TP IMEHY Y K aTa3H , KAO apit-
“TH B, &/IX €3UBA, KOMIT aTHO W1 W3ATO PA, P €rYJIAT 0P a Te-
eH; a, HaH OCKO TICKIX MO JIeKy JICKHX K OMIIO 31 Ta, HTJ .

J1 pyr 0, BeJI MK a I OB PIil M HCK a () YH KIL HO Ha JIH OCT
e HIpH Mepa 0 TBap a Gp ojH € MOryhi OCTH Tp HMeHe Kao
11 oTIYH 0 1 OBIX “MOR y1a” 3a ci Teay jour nehix “Mera
MOIEK YT a i pa® o] “Ha HOCK O TICKe Xeamje”. Mor yhir
TIpHCT yr 06 yXBaTaj y pea Kipt je n el y ABe i i i me
BP CTA JICHAP HMEPa, 3ATH ML SHIP IMEPA H I pe/ICTABH HKa
AP YTHX  XHTe KTYPCK X K 7laca I Q7 Mepa, YK Jhyay] yhit
Ty WP MO fiHe H CHETET WK €, JMH eapi e, pa3rpaH ate i’
o ympex ene . Tlo ceGiny Bp cTy 1p oM 3BO%A OBE. 1P yTIe
MO TTH 6 M T a Tp e/iCTaB® ajy  TT OMep aTH H aCTATH TIp O-
I€CIMA 1T Pe 110 H aBal: @ HA 6 a31 P A3H UX CE KyH AAPH IX
AT @ MOACKYA CIUX I HTEPA KI fa.

Tlan ac ce et Ka 1 axxib a nocseh yje Hat 0cko Heki M
TIPOM 3BOIM MA MHT €Akl Mja JieHnp mvep a n DNAK ao i
K OMyraTa fie HIpH Mep a u aHT nrena caRNA 1 /i it DNA .
O'BH P O3B0 /I 11 OKA 3 jy M3y3€ THE I OTCH L a7 & MO-

feilip oxesu jcky wnd yeiipuj y. Pasysn o e i iars e 0a
Auioci oju o fiack ociit 3a 0 6y 6 00eh y coeiicKy un dy-
cilipujcky Zp any O0a Gyde yZpox e fau se wiio ce da-
Ha C3aCH U6A HA 0 PEAHCK UM (OCH AHI MCU POBH HAMA KO je
ce eo Onasmajy. Q020 60p je peaaili usH 0.2 axo daiti u
0#E2aC10 a U o6 UHCK @ 0 cHO6 a He y Zpox asa GyO yh-
1O C1T T 6T po Xeu jcke und yCiup uje, jep on a u i il po u
61 e 0 0 T puciT OFT uHe WA UOH a T OHA K aghiTd € 200U ur-
1 ¢ Wi o je sawe 00 10% ceeidi oc e ol po wr en aghi e,
.00 e ce 3a0iusaiiiu U cao Ha zacy K oju he 6eposa -
MO @ pajaiti u 0 yxe 00 Hagh itie, w.au na yiwy K 0za he 6 u-
@ j o G e Cii Ol U @ 200 U 4, UA 1 aK Ha it i M
Y4 a, 00 HoCHO 061 06 GO Cup o6 1.

HACTAHAK HA®TE

Jlan ac 1o cr oje 6 pojii 1110 Ka3u Aa. je HaCTam aK i ad
TE 1I0B €3AH Ca TATl OKE HeM CH THO 3PHI X Ce/i MEHT HIX
CTe Ha'y MO HMa W y H HX OBO ] 631 HH 11 a H adra
BOIM TI0 PEK 710 Ofl GH JbHI X 1 KM BOT HECK X OCT aTaKa
K Oji1 Cy YK /10T JheHH Y T CE/UMEHTH € CTEHE Y BP ME H H-
XOB OF CTBApath a, O OCHO T aTlox erba. Ha Kojut cy ce Ha-
WHH OCTAIL K WBIX OPran 13ama TpeB et y wa ry jo
e, HAKOCBE N0 Y3[aHI je, MO Ke CaMO I PTIl OCTABH T
Hacnmulparje npuka3s moryher uactajam a nadre ,
o ock o je e xm oresd' ¥, xoj u ce cacToj on e a ma-
pane mHaToKa.Y NleBOM TOKY Y ecTB yjy CBE 4 eTH pi
O CHOBH € CHPOB MHe, 2 Y IECH OM CHI'YDH O JTHIT W[, M -
a1 T . BY TYMEH 0 Gee eH 3BE3IML OM je P aCTEO-
PaHMAaTep Wa KOj Hjey CeMMEHTH Ma Ip HCYTaH 3ajefi-
HOCA Kep OreHo M (Hep ACTBO PH 1 O PraK & i 10 UM ).
K a0 W GHTYMEH Ko i Ip €ICTaBIb a 0CTATAK JecTIuN ammje
Hadr e n OyTyMme HO Gel exe H3Be 31 Ml OM I PeJICT aB/ba
K OJT O JJHH CHCTE M Ca T 3B. YIh HMA KAO JJM CIle P3HO HIt M
CP¢/ICTBOM H Ca T3B. CMOMaMa 1 acchal T Ma (K O Ofk-
A, accpar mt ) K a0 i a1 eprosan oM  a M. TpuTo ve
ce Komonu (Mo Hacd anr enn) oBa ABa Ou TyMenHa
Meb y GH 0 B 0 Ml 0 pa 31 HKyj y. XHIT 0Te3a CTB aparba
HadTe, I pHKa3aHa Ha CI U, PE TIOCTABIb A /id K Ol Of-
W HACTaj y NAp alel HO Ca CTBAP aIbeM K €po rena i fa je
15 HX0 BO HacTa jame y b a3m i mjaren ese (K o sep3uje y
110PO 3HI M CEIMEHT HMa Y KOj HMa Y €CTBYjy peax i
MUK POG HO OLLI Ke P a31p ajiihe, XIIPO IT3e, I O/ Meph3a-
I Hje, T QJIAK OH JIeH3aI je) YrJIaBHO M 3aBpi eHo. Ko on-
W GUBaj y, 34THM , 3710 KeHH [ejcTBY y bHe ¢ ase, HacTa-
e pasrpajin, ovt Kep orena y dhasu K atarenese (Tep i u-
K MK aTami i Ke 11 poMel ¢ 1T ocrie b ase i jarenese) i
IOCT ajy U CIIe Pro BaH i, O JHOCHO CTBa pa ce Had)Ta
OcHOBY 32 OBY XWIOTE3Y NP €JICTABIb ]y H OB 1 MOJ| €/t
MO JIeK yia cMO a1 acch anT e, Koj i ¢y Wrpab eHi o1
CTP YKT ypH X € JIeMeH aTa B PO C/IM HH KX CT PyK Typama
710 GMBEH HM JMep H3aIi jOM H O JIrOMep H3aljj OM He3a-
b eH X MacHH X K HCel HHa 11 e3ach heH uX ik w1 cpe-
HOMA Ca YT M THI OB Ma, Ti. VMEp M3AIN oM H O -
O MEPH 3ALH O M jeji Hib €1 KOja Cy Pa CIIp OCTp akb eHe
K OMIIOH eHTe 1 umi fia. Moryh e je f1a 11 pu rp ajiibu Ko oit-
J1a yYecTBYj y H (b parMeHT M rHH a. [1por ecH H acTan-
Ka Ha pTe OJIH OCHO TIep 1O /Ut HjareH e3¢ i KaT areHese
TP ajy BHIII € /IeCeTHH @ 1 CTOTH Ha MIT HOHA TO JHHa .

TyhHO CTH 32 6 HOMC/H I CKe TP FMEHE , HAPO SHTO Y 06 -
FACTIMA TeH eTCKe Tepan uje, i paxu Bama paxa u HIV,
QT aKIII aBakh Y TP AHCTI OPT & /IeK 0BA KPO 3 OP FAHIEA M 10
MecTa 1 a Ko Me ¢y 1oTp eGm , i ipyro . Ha mp mvep, -
TJie[ta fla MIBECH € FeH ePaLL ] € JICH I IMEp a B Ma 110 -
Go imas ajy en kacwo ot Tpancd exi je (r ., Tparicd epa
mung exaue) DN A pos h emrjoxe K capie Mem-
Gp atte. CMaTpa ce a j € pasio rTo Me, ab epoi i o G K
H HAHO CKO ICKA BEJ ' & ACH AH MEpa, K Ojd OIrOB apa
BT HH HH XHCTO H, T ENIAIIIALA OK O K OjH X MaKp oMl e~
Ky m1 DNA 110 Ka3y] y W3p a3iT y 11 pH pOTH y T €HJE HILHjy
06 Mo TaBatba . Moryhe je Jla HACTajy T3B. TO PO /THH K OM-
IUT@KCH K Ojif PeJIaTH BHO JIAKO TIeH eTPH pajy 11 Oyl port y-
T Be G apue pe h eI o IX 1 H yKIIeap B X MeMOGp ana.
VK O HKO je I pi TOME j OlII I HCYTH O TI0FO JHO aHTH -
TeN0, Kao y ¢y ajy /i CHIIP HME PCK HX K Ol YTaTa , Ko je
oMo ryhasa npe no3H aBatb € Tau HO Ofp eher or Ti na h e-
T jcKke Me MO paH e, TocTaje Moryha BpJ O T peri3Ha re-
He TCKa Tep AIMja, WM, MOK A 44K W JleY el e paKka i
AAPYTH X TEIK WX 0 Gorh e,
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CTPYKTYPA HA®TE

Bpoj m 70 Ka3n nOMy MW Py WHPO KO 1 pit xBa her
CTaB a je HAQT a KO O JHI CHCTE M Ca YJb IMa K 20 1 -
CIIep 3HOH HM CPe ICTBOM MO .JlaMa i acch alTeH iMa K ao
JACTI €ProB aHOM (b a30M M TO'Y OGN HKY MHIEJ a KO JI KO -
JHIX CMOIT €, KaO R ILITH THH K OIOH W, O KPYK yjy accha Te-
He. Y 1ba, cMO e 1 accan TeHn fedyuH HCaH H Cy Ha 0CHO -
By pasI UK a y pacT BOpI HBOCT M, TIp H  eMy ce Ha juert he
KopucTi memanacaum 29, [lapaneHo cay muma,
cMonama i acanT eHnMa U D yjy ce M KapO oMM M Kap -
Gen i O 1l XOBH M CTPYK TypaMa I ocToj  Maio i hop -
Marmija,amy HachT e HAaNa3e y 0 IHOCY Ha YIba , CND e
HaabaTen e y 3HA THO MAH, MM K OVIH UHH AMA 4 aK H ije
curyph o fia 1 ey aprec axrh. lllema 1 e HoK asyje mp ucy-
CTBO 11 opd) HpHI a, Ko jiTX IMa y 1 acyTH TPO @ WO K O -
W HAMa OKO e/l € T eleCeTH He K O i e cyoma. OH i
Ce Pefio BHO H ataze 1 y oo ama iy aceh arren mma. Tlp
I ol heH OM aH AT parby CTPYK Type Hadyre y 0631 p
Ce 0 GH WH 0 Y 3IMajy CAMO yIha , CMON e i acd anT e i
T XOB W T PO CeMH 1y e My Hach TH , aTMO Ccep CKO M 1
BAKy yM- OCTAT Ky AQTH cy Ha comin3. Y cyd ajy i piK a-
3aHOM Ha CaM W 3 aTMOCde PeKa /l €T AL wja i aje Gt -
JUH, I 31 1 K ePO3H H YKYI HO Y K QW itk 1 01t 3 0% Hach -
Te, a BK yW- eCTIN a1l & FACH OF YJha il Ma3uBHX JIecTH -
7aTa YK yIH 0 y Ko mrd i o i 20% Hadre. Y oGa cn y4aja
JECTILN Ty CaMo K oMTio Hen Te ¢bp aKi je y7b a. H ajron -
T je MECT 0TI ACCT WT I ji, °TO je A0 K O He, He
ce np ehi 360° C., jep m3Ha 1 T€ Te MIEpPATYp € Kp KM I~
npouec 1 adyre MOry 6 UTH MH TeH3W BHH , Rajyh H Herio -
3KeJb He aco BHTE IO 3RO € H K OK C, IIIT O 6 HTHO YIpo -
KaB a 7l ecTH nar 1) y. Te WH iM 1T p O aHO M MO JKe ce eK -
CTpaxo BaTH y Kymi a (bp aKiLuja Yl a, a - IEHT al p acr Ba-
Pa cMan ¢. 3a HCTp aXiBa a KOT OWH OF CHETEMa H adTe
OB IH O Ce KO HCTH BaKyyM- 0CTATaK , jep cy y Hadtu 1
aTMOC(e PCKOM O CTATKY K OVIOH /it CYBHILI € Pa %0 JTaKeH H.
Y enyuajy ia ce BaKyyM-0 CTaTaK KOp HCTH K 20 BE3H BO Y
I'pa i Ty TeBa ITH K a0 XHI pO W30 Al ja y Tpa by -
Ha peTBy , Ha 3uBa ce onTymen . Ca ctas aTMocd epek or
OCTA TKA CTHUAH je cacTaBy TemIKiX HachT H, 4 e ce pe-
3epBe, KAKO je H Al GH O Ha 10 UeTK Y, K pehy Ko B eft-
HOCTH Off TIefl €@ T MIIHj AN TO Ha.

Crp yKryp a acchas TeHa 1 HTEH 31 BHO je HCT DAk Ba-
Ha 01 TI0Y €TKa X0 BOT H30M 0Bath a, 1p € 0ko 100 rom -
Ha, p e3yryjy hiuy Gpo jHI M pe JUI03HMA B XHI OTETHY -
Ky CT pYKT ypy T pOce UHO T MOTIeK ya acchalrT eHa o Ko -
JinX je je jua , mpB 1 yT 11 peet anmen a 19 91. rox e ma
cuvn 0w ymy “X emuja 6urymena” y Pumy’!, para ma
et 4. Tan ac ce 31a fla Mo ey acdha Tema 1o cefty-
iy BeJT MKy TEXH y Ka caMo-aco Igja i 1 rpayt ehi Bimme-
Cllojit e arperate K ojit He GyG pe H He pa Tp abyjy ce ak 0
PasG naer eM Wi Hoeh areM TemT epatyp e.

Y nopebe my ca acdanTenumacm onecy Marhe
HCTHTHBAT ¢, BepO BATHO 360T CJ1 OKEH Her' 30 J0Bath a 1
Beh e Xe MECK ¢ P eaKT UBH OCTH . 3aT 0 T 0CTO jU 1 Ma 1he
P €/UI0ra 32 X UNIOT ETHYK Y CTPYK TYPY I POCe HO MOl €-
Kynacmona. Ha comiu S nataje cTpyK Typa Koja ce 3a-
CHMBA H a CKCTI UM EHT aJTHH M WH> €HII{ aMa /la MOTEK Y1
cMone canp i o1 eniehe CTp yKTYp He e emenTe: fiyre 1a-
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Comika 1. Ha cran ak nadpre

Comt ka 4. XHiT OTETIr Ka CTPYKTYP a IIDOCEN HOT MKy a accharrenia

Comtka 5. X1 OTeTIr Ka CTPYKTYP a IPOCE™ HOT MOTIEKYJI @ CMD 1la

Cmika 2. llema pasnararsa n adyre

Cimik a 3. Brok -ujarpantn
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Comit ka 6. KoMj yTepeKa CIIK a TPOCIO JHOF MOREIa MU &/le KO JIOMi OF CHCTeMa Hadre

P adpum o< ¢ 11D Be, Ha TeHCK ¢ PCTeH e, Ko WieH 1 Banie-
4P OMATCK 041 ahT CHCK € CTPY KTYPH € €1 MIITe . M7y -
ckat mp cten, mup o e NH rpyi e, kap GOH w1 e rp yne it
YO Gis ajete CTP YKTYp He €11 €ME HTe Ca CyMIIO OM.

Jlaj yhitu vp 7K yy accha Trena u MOTeK yry cMona ,
Kojit cy Ha oK ava 4 W 5 1p MK a3amu ca nap ach HCKi M
HI30BIMa Y pa3Byu eHOj TpaH e Ko Ko puaInt ji, 1 oviohy
1 CIIp €K AHY X 7T i) A 110 CTABI €HH X Ha. Kp ajy 11 poj ek~
Inja van der Waals-0 Bi X TIp €4 HIK 2 & TOMa BOf OM K ,
O G K Her paBI I KX 11 paB OYTaOH X (C71ywaj accpa me-
Ha) MM KBA3H -1 PABO YTAOH UX ( CITyY aj CMOM a) 1§ DT HIiA
1 BOfieh M At yHa O TIP OC €U UM MO CKHM O /IHO CHMa
cMara i acda e a M caj PXaj Ma j ona MeTana Wi m

MOEKY 0. CMO T Y. Wah TH, K O TPy car € TP 0c10 s
MOJIeIT MIIesle KO O fiHO T creT ema i achre’ |, i wje
KOMILjyTe pCK H i K3 AT Ha CZU I 6. Y OBOM KOH-
K perTi oM ¢ yuajy ® aKu ci0j accpa TeHCK OF j eTPa ca-
cTojice ox4 Motk y1a acchanTena a o Kpyx e jc ca’
MOeK yaa cMona . MHI€a je 71 aM i api or o 61 ik @ Ha
wa MEorupagosu my Kasy jy . Tloct oje . eb yrin,
MHOra Mepersa Koja y Kasyjy Ha TOJIa cy y H KM MCIT yiia-
je mma M tien e cdp epror o Gmka ). [Tsan ecerjent o
1 OjHI MOTen pH Ka3an Ha et 7 Moe ce B eh 3ami-
ik a0 cpep a. [103HaTO je 11a Mim ee Mory 1 apacTit
I BT €, 00 MK ¢ TPO3O BA, MAXYs Mg 1t i i apal %,
aKaa i Hajseh a mnrersn ja oeti m e 200 nm Mory @
i €TH 11011 Mi KP OCKOI OM €A I PO YL TEHO M G €TI0 L
By 1pu oca e ocTp yKo M B ehams y. ToceGio Bpe aho
K O MOIEI e IIp HKA3 MECTA K OJiMA CE Bep OBATHO Ha-
A% jOHHMeTAN WL MO JICK Y @ N , TIO3H ATH TP O
Bav 1 K aTami 3atop 8. Mo Jle/n [y peamt CTird Hy ¢l iy
Moryh i e koh a 1L XOBOT YK narbath a.

Cout ka 7. Ko M1 jyTepeKa ¢/ Ka ABaJIECETie/tHo -CII0jH or
MOJIeI @ M TieJIe KO JIOW JIHOT cHeTeMa Hadre

NMPEPAJIA HA®TE

Hadr sa Wit ycTp ija 00 yXsat a Tp ax erbe Had e,
Gylliers e 3eMbiHe KOP € Jla i Ce JI0 1T 0 0 JIe Ml Ta
nadp Te, 11 pon 3 by -Babe Ik H adbTe, K 40 TP AHCNO P
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11 pepat y. Ipu Mety 1 po MeT Hach T 1 Aep HBata Hacre .
CB ako o1 OBMX ITOIP y'j & P €/ICTa BJba 1i0ce Gai 1p efi-
METH Y WI aHKy 0 Bora 0 6iMa Moryh e IX je @MO HaGp o-

jami. XeMH uap e 1 X e jcKe TeXHO JIore a1 PYDH O Ha jBit-

1 3amiMa np epaga Kach Te W O 11 OGP Ojar X 11 TP Y4

HadTH ¢ MYCTP Hie, y T ameM TeKCTy @Mo he o 1o 61
™  Bopa.

KaomTo je nosmaro na dra ce npep abyje y pad -
Hepij ama Ha pTe 1 fiaje T € CBera 11 po MIBOKe 3a TP al-
1o prH y ete priy (G H3MH, AM3EN, K €po 31 H) T OILT OT-
Wy erep miy (May T, 10X -yme ) Ha e 8 fata je me-
Ma Ip OI3BO X TOKO Ba jeftie 11 pocTe p ady epi je Koje
e BMmIC He TPaje, AT W ji YK YN H K ATAT{ HTC TH 9 HHC
jO LI MeTBD THHY CBETCKH X pach MH EPHCK X K ANAI HTETa .
1T Mp HA CBAK OF TOK @ P €/CTABIA MAGH H YJI €0 1 O
e KommmHe Ha dre . [IPHHO C MA3yT a, I po H3B0 1a 3a
TOIUTOTHY eHep rHy, j e HaK 55% Macemix CBH 110 T yIi-
100 ((YOK BHpe HILCY ) Ha I €M1, CeM BaK yyMJIecT iwiar je
Mt Or K aniall FTET a, Maj y 32 W a 11060 b ajy K Ba-
TuTe T b UM aMH MX NP OM3BOR A, a He fia 1B ehajy y feo
Hadpre KOjUUJE Y Tpa HCTO PTHY eH epriujy. X wip orp u-
THHT e P eATH BHO H OB, J1aH AC HE3a00 IL1a A H, 110 CTYMAK
0Gpajie Meb YN oM 3B0 1a K Ta JIHT I KH M X I OreH 0~
Barn eM.

JlaGu ceyneo nadTe Koju wiey TpaucnopTHy
ereprijy moseha o p adym epija Mo pa fia 1o @ yje K pe-
K T-10 CTP O jetb ¢, K OMe 11 Pe TXO /i Ba Ky yM- eCT -

1 aup ja. TT pou 3BO[H 1 TO KOBU jeAin & pac HHe phje , Takse

1060 JbIIl aHe KO H()H TYpaIm je, I HKa3aHH Cy Ha Cm I 9 .
ATMO cchep CKI 0CT aTaK ce T OB prapa Bak yym-ie CTi-
1AM 1, A BAK YYMIeCTH TaTH KATAI HTH KO M KpeK HHTy .
Tpunoc Gensuma ce nose hasa ca 12% v ace nix
(B.cmky 8),ma23% MacenHux, (akoaTMOCH ep cKit
octatak Ha e m 9 wiHn52% Macenn X Hady Te, Ka o Ha
e 8), a MasyTa cMam yje Ha 0Ko 3 5% Mace Hux . Ha
vt 10 aTH cy T pov 3BOTHN TOK OBH je e pad HHep 1-
je K 0ja 11 0P €1 Kp €KH HT-110 CTPOj €1 11 pOv 3BOH 1 Mash-

B, mapachu 111 6 MTyMen .Y 0BO j pachi HepH jcKoj K oridh -

Y AW ji 11 i OC Ma3yT a cMameR je Ha 30 % MaceH X .
Ha i 11 0p MK an 1 cy 3aje IHO H ajBay Hiji 1p O3~
BOI MU T PO edl pach HHep HjcKe 11 pepajie Hadre .

BYIYRHOCT PAOUHEPHICKE IIPE PATE
HA®TE

‘H adyt a wn iycTpH ja 1 11 0ceBH 0 HH CTPH ja p epa-
fie Ha pTe Cy C7I0KeH M CHCTEM H O CeT/h MB 11 H a MH Ore
I1pOMe He, 110 B 0, I Ol % Ot € Ha (bTE 1 F CHE 1L CHE
114 10 11 eHe Op Oji IX [iep MBATa, 0 IHOCHO (hHH aJTH X 11p O~
M3BO J1a 100 MBeHH X 13 H acpre. 3aTo je Np eicKazame b i
X0 Be 6 yAyhH OCTH W3y3eT HO HECHTY PHO 1 H aj6 ombe je it
TO Ca B €K OM P €3ep BOM, 'O BOP HTH CaM0 0 O HeK HBa-
M pasBojit Ma.

C 0G3mp om 1a je 1 achra ¢ ocwT HA CHp ORI @ KOja @
He 00 HaBL a # 3aT0 h e Ce B €O ATHO N0 TPO LUK TH, 1 pi
R aums em Kop i hemy ;33 0 KO €T FOTMH a, pasyMaH je
3aKJbyu aK f1a ce OHa MOpa lITO 60Jbe HCK OpH CTHT H it
Ban opi 30Bati . CBaKo cMmamerbe Kop Hiih erba Hadre @
TOTIN OTHY eHep THjy MO € O JUIOK HTH BpeMme K ajia 1 ady-
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Te B e neh e Guri . Ca fipyre CTp ke CBe CTPO K 3ax-
TeBi 32 6 0bH M b HHA THI M 11D OH 3BOIH Ma H Ot HT 0y
TIO I ]y CBe Mak er 3arabuba ia K HBOTH e CejiH He, H a-
T y yB ob erbe CB e ech MK acHH X pady 1H €pH JCKH X 110 -
crynak a. Ech MKacH ocT casp evene p achym epi je orst efia-
he ce y CBe Marb eM YTy T PO O 1a 3a TOMIOTH Y CHEp -
CHjy By CBE 10 TCHI| HjaTH O €K OO LIK H 4 HCTH{H M 1O I3~
ot ma. Ha caniy i 12 1pi K3t y pe:t aTHBH H 110 pi -
HO CH I poch T aGH JTHO CTH HeK X caBpeme HiX. pach i e-
PH &K HX 11 0cTynaK a. JIOK I pBa Tp H O CTYTIKA 11 060 fbil a-
Bajy K BaITE T (hHH ATHI X TP OM3BOA K ATATH THYK H KP €-
KITHr 1 XH IPOK peki 1 1o Behasaj y yeo nadre K oju e
y Tp ancn opri y en eprujy . CBi HPH Ka3aH i 1O CTYTI H CY
KAT JTITH UK, @ T O3HATH KAT ATiITH 4KH OT POBH CY jOH
MeTall a, COl , XaJl OFeHH , A30T OBA M CYMIIO DHA. jejIii e
#a. O Cy CKO HIle HTDH CaHi y accha JITeHN Ma M CM O a-
Ma, OTH OCHO Y MM lieJlaMa H achTH Or KO OHJIH OF CHCTeMa.,
1ITo ce mero Ba CTpyK Typa 6 yie 60 Jhe 11 03HaBaI a edpit -
KacHmje he @ peami» BaTH Gaul Mpo LECH K O HAJBIIIC
J{On pit HO Ce p odp 1T Wt KO CTH T epaie Ha dre. 3aTo
he ce pa 3yMETH LLITO je Pest aTHBH O B € Ki TP 0CTO Py
OB OM I aHK y 11 ocBehe H CTp YKTYp H H achT HOr icrie pa-
HOT'CH CTeMa, TIOrOT OBY 1170 ] € FeroBo 1o H aBathe i 3y-
3eTHO BaXH 0, He caMO3a pe pany, B eh 1 3a P OM3BO -
Iby 1T parcr opr 1 acpre.

Haotmyn 13 gatn o 1 pim o masyTa, Ge H3mma, K e
PO3M HA 1 e Y 11k CT pach HHEP Vja P A3 HTHX KOH -
cury pam ja. M oxe ce o4 eknBaTH Ja he pean m3opa e
KP €KII HI 0CT 4TKa /| €CTIUT Il € Ha JI0BO JLH Hje yTHILaTH
Ha ech KacH ocT p ajia p acpu Hep je. 3a caja je 1M poK
np rxsah €HO fia H €NO Cpefian pa3Boj p acpum epi ja Tp €6a
YCMep HTH Ha TO 1 a ce Masy T yo muTe i e 1 poj aje B ch,
YKOMIKOTA HMa, fla Ce NP eKO MOCT YIIKa racHchi Kai ije
KO DHCTH 33 II OM3BO JibY €71 €KTP WY He eH eprije , 1lap e i
BOJIO HUK 8, TIPe @3 €14 3 11 0TpeG e caMe padu HepH je.

METPOXE MUJCK A HH]TY CTPHIJA

TleTp oxe Mijek a i HL yCTp ija je HacTama y K piy
Hadp THe 1 HYCTPH je KO Pe3yATa T TeXih € 1a ce Crop ¢
Mt TP OF B Ot T cpajie Hach Te Ba JOp M3Y]y Kao XeMij-
CKe Cil POB UHE Y MECTO K 40 TO PUBO 32 I HTCP HY YII OTp -
6. TT pena TO Me ,p achih EPIL ik € KO M1 AHI € @ 11 0jab -
Jy KA O 1D BI I poi1 B ObAY K 1T €TPOX €M1 KA1 Hja, 11 pe cBera
a1 KOX OMla 106 1 €51 X XH ZIDAT A1 joM HIBK UX o7t edpit Ha
(irsonp onan an )

TTpont 31avia i 1 CIIO A1l 16l KTy 7C 32 A0 1 P a-
B0j netp oxemuje Guo je TICB eTcKu pat i Hap acie pat-
He norpete CAIL 3a TOT yeHO M H K yuyK OM, K Ojé H HCy
MorJie 6 HTH 3a]10 BOJb €He 13 110 Tajia Ko piil her ux 150 -
pa. 1 po Gie M ToyeH a je p ellie H Ip HMERO M 1ocTo jeher
padp mmep vjcko T npo tieca - pecpo puim . Gemi ma. Tinve
je 0 Baj p achu Hepi jexu TP oteC /1 OGH O 1 TETp OXeMH jCKY
unssers uy . TIpo Grem Kay yk a pemie je yb eharb ex
1Ip OI3BO Atbe CHHT eTirik o, T35. SBR. K ayuyK a - Kom ot -
Mepa CTHp eHa it GyTajei a, I i UeMy cy 0 Ga MOH OMepa
G I 11 CTPOXEMH JCKOT 1T Opek .

Onsanpurerka TICh eTcKor pata, a 1 apouuToy 60-
TIM O UHAMa OBOT BKA Y TOKY je CKCT aII3ig a it eMan -

Crnika 10. Mena pach MHepit je ca KPEK HHT-I10 CTPOJErbeM i I PO 0 A50M Ma3t ba, mapadp iia i 6 uTyMeka

Crtiika 1. P eaT B 01 piio cit mpo (HTaGH THOCTH HEKITX CABP eNEH X pachit HEpH Ja< IX 110 CTyIl aKa.
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Cumtka 8. 1llena 11p OM3BOIHI X TOKO Ba jelthe 1p ocTe pacpit Hepiy

Crnimka 9. lema pa ep Wi ca KaTaIm TITK M KpeKI HEOM
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Hmal Hja neT poxe Mijoke L yrpi je. Ex cran suja no-
JAIpasymeBa Gp3 PACT NP0 W3BO /e OCH OBH X 11 €TP OXe-
MUK a1 a 1 110] aBy HOBH X TIp OM3BOTia H 11O [IECa, KAO pe-
3yAT aT GP30 T PACTa I OTPO LK> € Pa3H HX BPCTa IUIACTH U-
HIX Maca, Bell TauK X B aKana i enacto mepa. Eman i-
Nampja IOTP a3yMeBa CTI AMC T OBO TbHM je 1O 31 e M-
TP OXeMH jeKe H HIYCT pHje Y 0 JHOCY Ha Il pep afy Hadre ,
HapOt HTO 110 TRty 00¢ B eherb a CHPO BiH CKE O CHOBE .
JejlHa O11 0 CHO BH WX Kap aKT epH CTHK a T €T OXeMH jcKe
WHIYCTp Hje je Be OMa M 3paK eHa 3aB HCHO CT off Hach THe
W HIYCTP Hje y CH aGjieB arby 11 ona # uM cHp oBuH ama. Cie
MMEH e Ha TP Xum Ty Hach THI X iepuB aTa ped nexTyj y @
M HA P ACTIO IO UBO CT 10 JIA3HH X CUD OB HA 32 TIETP OXe-
MIHCK Y HHAY CTPHjy. PeaK 1ija 11 eTp oX emuj cke 1 fy-
CTpuje Ha OBAK O H el OBO JbHY 110 3HIM jy cacT ojana ce y
710 HO IIle Fy MYAIpe 1 afleK 0ce KHe Ol YK e: Tl oBeh ath
Te XHOM 0N Ky hrle KCHO WIH OCT M HYCTp Hje Kao 1 iHe
JHTEH 3UBH M P a3BOje M a7TTe PHAT MBHM X T OCTYT aKa 0
11 pO¥ BOi Y OCH OBH KX T CTPO XeMHK ari ja. M HTen 3usan
H CTPAK HBAYK 1 P &1 KO i K apaK TEPHILI € I 6TPO XEMICKY
HHIYCTP Hjy CBE 10 JIaH ac, /10 BEO je 10 CHTYa 1] € a ce.
HIDK 110 Zlech M MOTY TIp OF3BO JUIT I1 1 3 BEI HKO T Op O
D3 9 TH X CH POB MH a 11 o a3ehu 01 e TaHa M Ted HOT
nadm or raca (IN G), Ip eKo GeHsH Ha i Tag1 OF Yl a 10
©T aHO a, METAaHON @ M CH HTE3HO T Taca. Bucok mmBo Tex-
H 0 UK ¢ 1 eKeud W ocTH oMoryh aBa fa ce neTp oxe-
MHj &< @ i HIYCTP Hja 1T PIUT ArOjtt. Pas:1 il THM P €THOH ail-
HHM yCIIo BIMa Ha TP JKHII Ty H apTH HX Jlepus aTa. Y pe-
THOHMMa ca BEOMa H 3P ae HOM I1OT peb O M 3a Tpa H-
CTIO PTH OM €l eprijo M y BTy Gel 31 Ha W 3¢ a, TIeTp -
XEMIH K & HH AYCTPHja MO e A CE O CIION W 1ia 1 AKE 1 apa-
b ume K a0 ocHo BH w3BOpP cHp OB a (etan, ING). Ma-
H € PA3BUjeH TPaH CIIOP T OCTABIb A HA P ACTION ATA Ky 1Ip -
Map HH GeH3H HK a0 TIeTp OXeMH jCKy cp oBi Hy. C Marbe-
€ TIOTP €0a 3 JI0 K-y/b €M H Ma3yTOM K a0 eH ePreHTH My
0 c106 aba 31 auaji e KON i HHE TacH O yIb @ Ka0 CHPO BH-
ny.
C TPyK Typ a 11 eTpo XeMHj CKe 1 HIY CTPH je, 0 iHO CHO
HawnH T OH3BO A € O I OB HII X T €TPO XCMHK al Hja , Ba-
PUPay IOjejl M UM P CTHOH IMa CBeTa ,a Te Bap Hjaitmje
Mory ce pasjacHii uMajyhit y BILY 11 ETXO fiie H anove-
He, 0 IHOCH O y3mmMajy i y 0 G3up Ka pak TepH CTHK e J1 0-
Ka JIHO I'T KN LLITA €H epremar a.
Bp XyHal| eMaHI| Hiall Hje 1 eTPO XeMHjCKa HHIYCTP H-
jamocTioK e y S0-TH M TOTIH aVA OBOT BeK a, Tj. y Tep HOTY
Bi CoKH X ena HadyTe , Kaja cy p aspaben nH o1 ycasp-
et nek B ch g ABHO HAT I TCNH TP ONECH KO jiMa @
1 OTCH I AJTHH M 350 PHMA TIETP OXEMUj &K HX G PO BUHA ,
mopes HapT e 1 3eMHOT Iaca jonaje i yrazb. To je nep u-
Oy KoMe ce Tope I THKB ecba KIF je yriba Kao W3B opa
ap OMATCKY X je/liH eHba YCaBp MABA] y 1 HO Ba FeHep amja
11 poiteca racic ukait e yriba, & i ep-Tpo mit oBa cH i-
Tesa, K on Bepsuja MeTatona y 6 e (MTGp ore § 1t
Hizke anep e MTOm porec) O MeTanQny ce y 0BOM
11€PHO A1y 110 HOB O 'OBO PH K 40 O 110 TEHIL Wjal HO K Jby' HOj
Xem# Kait v Gyn yhi ocTi. MaK o] e ffazh 0 p a3Boj cHTya-
1 je Ha TR T HachTe JI0BEO /10 CMaFseH; @ HHT epeco-
Balb 2 32 HEK OHBEIL HOH AUTH € H3BOP € TIeTP OXEMHJCKH X CH-
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Comka 15. TIpo wsBo 1 2 Gasu etera

J1HCTHp eHa, K 010 JIMep a cTHp exa 1 OyT ajen a (SBRu
SBSKay't yK) w1 K 0110 IMED @ aK PHI OH MTPHL1a, G yra-
Jen a i cTHp eria (ABS-cmona) (B, otk y 16) 15 )

Cruka 16. T pon 5o a 6 am Gemsena

M eitia o

C BeTCK 11 K QI QI TET W33 1P O 3BO/lib Y Me TaH oM
20 007 ¢ rou e 1 3H0CH he 0 Ko 40 MIETHOH a TO Ha IO [k
Iithe WO NP eTCTABL a I PHG i KHO JIBO CTPYK 0 yB eha-
¢ y o ocy 1a 19 90-y ro umy. O BaK o Ha 01 eKcran i
3Hja 1 PO 3O /I X K ATIATL ATE Ta J{ FIKT WA HA ¢ H AT M
110PACTO M 110 TPO LFbe METAHO 1A Y 11 PO H3BOAH: 1 K HCEO-
I X Jeft Wb €152 KOja Ce 10 flajy MOT OpH O M Ge 3y
(mpe cB eraMTBE). Ilocie Jiyx er mepnoa y Ko Me je
MeTa HOM Gif O 3H ataj aH Il pBeH CTBEH O K a0 CH poBI Ha T
11 port 3B0/tb Y ¢ho puariex wia, ecT apa it cuph eTre Kuce-
JTHIC, OHTION OBO 3A7I0GH ja 31 Uaj K Ly He T STPO XeMt-
xamje. b erosa yora y 6 yny ho ctu Mo xe 6ut ujo
MHOrO 3HA' ajH Ij A YK OIT HK O O KO JTH OCTH HA TP KM LTy
HagTe yuMHe 1a Heroa KOHBEP3H ja y O CH3M H I M H H-
X e aried MHe TOCTaH e Ko HKyp eHTH a. TIp OW3BO [t H a Ga-
31 MeTan ona fgat ncy wa e 1 7.
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POB HHa, H AT €K a1 a3Hja. PO H3BOH, € METAHOM A 1N aK
ce ocTBAp WA ,a 7 3aXBash Yiyhu HIMErbeH UM 3aXTEBUMa
¥ 1O TJlefly cacTaBa MO TOPH OF OeH 31Ha y “mjy b opMy a-
1w jy yrase cre Beh e Ko i HHe K HCCOHH HHN X e/, €Hba,
np e ¢B era Me T -T epit 6 yru 1 eta p (MTBE) K ojut ce
T eTmsyje 1w wD GyTen a wmeTanon a. TleT poxeMHu j& i
Ka ak Tep OB HX KO MIIO HEH T MOTO DH OF 6 ¢H 3H a 110 -
Clle e TeHepa Wi je CTaBsb ajy 11eTp OXe MUK y 1 il y-
CTPHy y IO 0K aj 0 IO HIlA Hach THe. WHIL YCTDH je HaMe-
O Tp AL OHAT HO 3aBH CHOT 110 JIOX aja.

Tp ancc op MaIja 10 CaMo CTash 1Ba He TIeT pox e-
MHCKe W HYCTP e 1p eficTanba y 6e/ub 1B p ivep Moh it
1T OTeH I a/1a Caip KaH VX y 1 HTCH 3HBHO M PasBo jy o -
BiX Texi onorija. Y aK 1K a5 HOBA TEXH Ol OTH a H uje
LU OKO K OMEp I alH 0 1p uMeth exa Beh ce Hamadn y
(hasm JIeMo HCTP AIW OH OF HTH T O 110 CTPO jekb A, O Ha
TIp €ICTaBIb a Y MICH WILY KO jy Y31 Majy y 0 O3H p CBH cer-
MEHTH TEXH O OIIIKO T 17 1 €K OHO MCKO I' OK Py3Ke 1ha 11 e-
TPO XeMHCK ¢ i lyCTp Hje, T1 pH Ofp chit Balky CONCTB cHe
10 O1 OBH € CT paTerwe i TaKTH Ke.

METPOXE MUJCKH IMPOUECH U
NPOU3BOIN

T1 eTpoXeMH jCKit 1T POH 3BOJH, KA H 1P OLECH Y Kojit -
Ma HacTajy, MOrY ce CBPCT aTH y B KAT CrODH je: TIpH -
MapH U 1 ceK yHi api . TT p Map HH TIp Of B O Ha CTajy
KO HBE P3WjO M 110712 3 X CHPO Bl a K a0 WITO CY: 3€ MI I
rac, na pTHE Hp ad WH epU jCK M T ACOBM , Ka0 M 11a KH 0
Cpeits  leCTI atH H adyre (OCH3H HUTACHO yibe).

‘H ajBak Ht jit 1 €TP OXEMH CKI TP Ol € je mp o7 w3a
yrav0 Bofton 1k all ). TIHpo 3H ce 10 ABPraBajy YrmoBo -
JIOH M 1 F JIXO Be CMellI €, TIO HeB O /I €TaH a, I PeKO cMe-
me np ona va n Gyt ana (N'TG), Ger 31Ha 10a TMOCcep -
CcKor 1t Bakyym-racH or yma . Thip omi 30m ce 7106 Hja K oM-
ITCKCHA CAE LA Y T OBO IOHH K Y KO jOj CY 3aCT YIULCH 1
H ajBa K 1 TP IMAD HH T ST OX MM jCK I I P OF 3801 I:
eTen, mpo nien 1 OyT auien, a Takob € 1 § eHICH , TOTYeH 1
KCHUJIeHH KO jit ' e HajBeh M e O Il POt HTH KO T GeH 31 -
na . Cajp Xaj IO jeIH HI X K OMTIO HeH TH Y TI pOH 3BOJI HIMa
I POV 3¢ 3ABKCH O J{ TP HPO /i€ TIOM 3He CHP OBHH €, KAO 1t
O map ameTap a mp ol eca M po e (Ipe CBera Tem e-
PATYp ¢ I K0 HTAK THO T'Bp eMeHa).

Tlopes mp OMmI3e, 3 auajH 1 IIET POXEMH JCKI 1T poi e
cucyu

- Jlex WIpO feH oBath ¢ (nSyTan a y GyT ajeH, 1 30neH -
TaHa y 1 301 €H I W eTH NIGEH 3eHa Y CTHD eH):

- apo MaTIBo Bak ¢ 6 e HCK € b pak 1w ¢ (pech op -
MUK, OtH OCHO U1 aTch OPMH HT) H 3 K0j € Cé 3aTH M MOTY
eKCTP axoBaTH GeH3e H, TN yeH 1 K a1 el i

- KomMBep 3Mja 3eMHOT Taca, HacdyTHHX racoBa Hpa-
i HepH jCKIT X TACOB A y CH HTESHH Tac (CMEIIa ca fio Ml -
HH THIM Y4 e1tih eM YTIbeH- MOHO KCHI I BOJJOH MK ), KO -
jH.Ce 3aTH M KO HCTH K 40 11 0/1a 3 8 CHDO BHHA R 1 HTe3y
aMOH WjaKa, METaH Oia W OKCO -AJTK OXO a.

Ha camgi 14 1 pHK a3aHi Cy O CHOBH I 1T @POXEMH jok It
NP OTECH M B> FXOBa 1O Be3a HOCT ¢ a p ach i epi jcK oM
np epajio Mu adre.

Cma 17. TIp ousBomm Ha Garsi METaHo

BY IYR HO CT METP OX EMHJC KE
UHAY CTPUIE

Cajalil 1M TpEH [ EKCTIAH 3Hj€ TIET POXEMH oK € i ly-
cpuj e macTapih e ce iy Gy yhHo cr mnp ey he ce Te-
SKHTITE TP IMApH € T eTPO XeMHCK € I POH 3BOfIH € 110 Me-
pari ka McTo ky. VI 3rpan iy Beit MK IX I €TPO XEMICK X
KanamrTera na Bincko M Vet oky @ nouery Tokom 80-
THX O IUHA 0 BOT BEK a €4 la 1P aTe i M TP OXe MHJCK I
1Ip 0] eKTH THra HTICK uX pasmepa Ha [lan ek om M cTo Ky,
npe chera y Kimi. Tlpenpiba ce xahe 40% Hopmxme-
TPO XeMHCKI X 0CTp Ojets a 710 2 005 ropu e GH TH H Tp a-
ber o J] anexo m Meroky a 20% y Cenepi of A Mepiii
118% y E por i Kitna he 0k 0200 0-re ro e @ npo-
M350 TN M K AAIHTET IMa CTeH a 0 G sy 9 Mt o 1
ToH a rou s € p eva i T nan Koju he Taga mmari
Ka I HTET € 01 G113y § MIUTHO HA TOH & PO MIII e, Ay
3HaY ajHie 11pon B obav ¢ eTena craahe 1 JyxHa Ko peja,
Tajsan w M mwja. Ha maj o awt 1 he T examn e np oo -
Hhe 11 DI Map HIT X 11 €T OX eM KaJl 1 ja H ACT aBi Ti CRO je
HCTO pijCKO KpeT ase, 3am 0% Toy C AJl I aCTABmER 0
pasBo jem netp oxemnje y E spor i 1 Jan any, Cosj eTcKom
Cagesy nna B aom Heroky .

Tlopen reorpad & or, K peTath € IETp OXeMH joX € I -
JYCTPH je MMa i yre acriekre .ITpi MeTaH je tyrop ouH i
TP eH1 y Behat a je/IH HIT HH X KaTl aIliT eTa eT eHCKH X 110 -
crpoj ersa. I po mssoi it kan i rer o 4005 00 kt e Tena
FOMIIIINE @ 5 I PRl CTABT 4 HEKY B PCTy CTAH 1apia, a
eI Ka 110 CTPOj €1ba Ce Np WOV IDKABA jy IPAHI LI K AnaLy -
Tera o 1 Murop, OsajTpent he @ Bepo BaTH o HacTa-
BHTH 11YG yAyhe ¢ 0 G OM HA € KOH OMITTH 0CT K O]y O Ba-
KO BETHKII K amail HTe THMOTY la 0CTBa e Ha Be JHK OM
TP HIII TY KAO WITO je, HA 11 PAME K HHECK O

Jolr jefan YOt WB TP €MLY  a3B0jy 11 €TPOX M1 jeKe
it ycTpi je nacta suhe ce my Gyayhe. Y nuramy cymo-
7a3H € CHp OBIN € 3 11 PO 1ieC 11 p ot 3¢. T1 pro G a ek -
cran3uja np on B omb e et era y CAJl o cTea penaje Ha
€Tan y Kao 110 1a3HO j cHpo Bt 1. Kack wje, p a3poj meTpo -
xemnj e y 3. E Bpon i Jana Hy 3acH opaH je Ha Il pivap -
HO MG eH3II Y, & I OCTPO] e1ka O Be BpeTe cBe wenrhe cy ce

Comik a 14. HajBas ric 1T poxeMICKe CHp OBIH €, TPOLL €CHt 1 Tp O3B0

H ajBak HUH TIp MM aDH H TIET POXEMH JCKH T pO W3BOTH
¢y CrC 4 0 mech mm Cy-Cy apo MaTCKa je AbeHb> a 1 G H-
TE3H U TAC OHO G1 O METal Ol.

B chmra 1 MapH 1K T PO 380 a c¢, CBOJI M T ajBe-
M e OM, T DH MG Hbyje y BT Y IO N3HH X CHP OBU HA T
CHHTE3Y CeKy HIA PHI X 11 TP OXeMH jCKH X 11 PO U3BO fia,
HeKH Ol b MIX H KaO CHpO BHH € 32 110 mmep m3ai jy. [To-
AP yje TIp MMapH € T €TPO XeMICK € TP OW3BO ikbe Kap ak-
Te HIII € Pe1 ATHBH O BEJI MKi1 G 0 A JITCpH ATVBH IX 1 380
P CHp OBILHA T P CIATIIBHO MATH 6 PO O OK 0 €CETAK
H ajBAKH W X 1D IMAp HIX 1po 13807 a. T1 olpy wje cex yi-
Jla pHe 1IeTp OX eMHCK € 1 Ol % Oflth € K apaK TepH 111 ¢ Be-
JUUKH G O] Ol H €KO K O CTO THH a Ba HH JIX CeK YHI ap-
HUX T PO 3BOT A KO jif Ce TIp OM3BO JI€ K OH BEp3H jOM O BIX
JleceTa K Ip MMAPHI X TIETP OXEMUK a7 a.

K myune netp oxemnkanmje o eten (w3 rpyne C;-
Cyonech ma) , 6 emsen (13 rpyne Cy-Cy apo MaTexinx je-
[ EHA ) H METaHO 71 3 TPYII ¢ je/ll Hetsa. Koj a ce 06 -
jajy w3 arHTesHO T Maca.

E itien

E Tew je meTp ox eMuk amja ca Hajch i 06 Mo M
11 poit B Oibe. Y KyIl HI K anall HTETH B PO W3BOMI Y eTe-

momrsana ny CAJTL OTpoMHN KAIAIMTET 132 TP i3~
BO by eTen a y Kiti i, K Oji Cy y M TP aibi, 3CH OBaHM
Hampon s rackor yma' | . OBakaB pazeoj 1o kazyje
7ia je G yAyhH 0CT I po M3BOTH € eTe Ha, T1a M Tefle TIeTp o-
XEMI1jGK € HiT AYCTPHe , Y IPET eHO M Kop i erky “Te 1r-
KT X” CHPOB HHA.

My X XIB exy, 11€Tpo XeMHjcK y i yeTpi jy he, kao
1 0 Caj a, Kap aKTEp HCATH WH TSH3H BaH I CTPAK MBAY Kit
P A HA a3Bojy H OBH X  YCABP LIAKA 1Y 10 CTojehi X 1p O
nieca Ta j KpeaT WBHU TIOTE HI aJl 1 E/lCTAB, A FapaHIL -
jy mahe meTp oXeMHCK a MH TycTpH ja Moh HJla OIrOBO PH
cBaK oM Gynyh em m3a308y.

A IXeM ja Hit je yCIlen a i TP AHCMYTALL/OM CTB OpH
371aT0, an i HaM je 10 Aapit a xeMuy . LlTa M y 6 yayh-
HOCTU MOXE 10 fapit TH TICTP OXeMH ja K ana je e h cana
yenena ta nabe “100 1 awm a” 3a npo w3BOML y eTera?

Abstract

ABRIEF SURV EY OF PETROLHM AND PETROCHE
MICAL INDU STRY

Jovan A. Jovanovi ¢and Milorad L S oki¢

Faculty of Tehn ology and Mewa llurgy, Uni versity of Bel-
‘grade, 11000 Belgrade, Yug od avia

Recent atimations i ndicate t hat crude oil supply will
last at least about next 45 years, and, most probibly, the
who le next century, but t he global oil productio n rate i sex-
pected to pass its rmxnmummZOllF\nurem the petroche-
‘mical industry, unlike the peto leumin dus 1y, is not  rictly
asod ated with aude oil . Actual kn owledge on t he s ictir
re oft he petrol ar mdisperse systemplays an import ant 1o le
in better petoleum utilizati on, epeidly when catalytic
processes are con@rned. Retroleum refining develops to-
wdexclmve[xn:hx:llmoﬂmrs[xnnlmfuels

d i pation of ical industry
cont inues. By far, the most impart an t pet rochemical is et
hyl ene, together with propy lene, butadi e benzene, tolue-
ne, xylaes and methanol . The most inp ortant. processes

Ha y cBeT y Gl IBK € ce 6 pojK 01 90 MIUH OHa TO Ha 1o -
AW , Koj a Tp e6a ia Gyfe ocTH rHyTa 2 000-Te rom -
ne. TIOTp aXba @ ©TeHO M pacTe 10 CTON H O 0 KO 4,5%
O I € T po Terke 1o j ¢ xa he 2000 <Te 1o i ¢ Mo -
T8 7 MIHO HA TO Ha WITO 3K v A he 110 Tpax 1 O -
TH 310 B €H & YK O HK O 1 CKo pit th ek € 110cTO jeh 1x
Kan ampre Ta Oyne w3Han 95 %. [lan exo H ajsehn 11eo e Te-
Ha Kopu CTH CE 3 11 POM BO AIEkY 1 IACTH YHH X MATEH] ana
ks ‘uwx‘lenu HpBOM MecTy a7 HeT w1 en (B. cHKy
15)

Benzen

VK YIIH i1 K aliail HTe Ti 32 1P OI3B0 iby OcH 3eHa I
HOCe H e1lITO Bt € 0 1 30 MIUT HOH a TOH A r o Fse. Pact
10 Tpa Kibe 32 O HIEHO M IBH OCH O KO 4% TOi Il € Te
he 20007 e rouH € W3HO CHTH 0 KO 31 Mitn HOH ToHa . Me-
byTinM e Git TeG a0 Ot KIBAT I 1 Pod JleMe y CHab fie-
Bath Y OBO M T1e TPO XeMITK a jou je p h e ce Tp er g orp a-
HIT aBath  CAlAK aja § eH3CHA Y MOTO PHO M GEH3H Hy H a-
CTABHTH L OIp HHET 1 a C€ 3HAYA jHe K O ¥IiH € O¢ e~
Ha 13 pa (i epi ja Ka by Ha pa 10 araisy TP OXeM j-
ckoj i ayerp ijin. Ha jachu feo Ge miea Kop Heri ce 3a
1P OI3B0 /Utby CTHP CHa KO ji CE 3aTIM 11 1ACHPA Y BITTY 10 -
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are py olysis, dehydrogenatio n, aromatization @ d methane

conversion t o yn thesi sgas. Developmen tof the new proce-

ses, as well as imp roving oft he existing o nes remins the

‘main charad eristic of p @ rochemi al industry wh ich already

suceeded is finding the “100 ways” of ethyl @ e pro ducti-

on.
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77 .- ,Mycu 6no 32 aiiio " je sexan u, wycii aciu -
Menill, aeil e wyiii e Goje u mati aa noz cjaja . Bezosa xem-
ujexadyopuy aa je SnSy. M ycuenos aaiwo ce we pa-
Cilieapa y ol una jewun p aciiiea pasu na, a K uceau a na
# e2a ne O eayjy. Ono ce K op UCTLU K a0 3.4 ailLHa 6 oja 1
060, Zuiic ua u meiman e.

78 . - Ku ceazyp (un ry30 pujck a sema) je jedw a an-
XUdp o6 ana hopua cuagujys Ouo K cuda, Koja ce
aaaau y fipu po o O ua j en aciiia aa 00 cua gt jysciice
o YULTGYP @ UK hY30 PU ja, Kt 6OITL U Lty a Ko je C H ac ada

naces asane 3ens y. 360 % o 2a ce Ku ceaZyp una usa
i ¢pyao pu jea ses a. Ku ceazyp uma cii oco 6 ocitt 0a
Vit uja e no citi. AK 0 ce Hailio . Mt T 022 g epurt -
o, 006 uja ce O u anuiti. Ko pucitiu ce K ao i@ o iwno @ u

U 36YUH U 1302 a1 U0 MU ML €U AR, WA U 3A TaK 06 arve
0 ¢y0a ca i@ e4Ho ¢l M1 0 6t 4HO KuceA uHaMa.

79. - Llu wat apu i@ je wu vepa a H S O wje 9 yz0 Gu o
Jeou nut i Zven @ ups a1 e Go je. ITociT oju u i pra K odu -
hu Kay wja Ui 0F cAciiiasa, K oja @ Ha3u6 a Meal uH a-
6ap Uil A U KU BUHO U HO.

Toduwiie38.6poj 5(1997) 175



