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J tojLEzdz sOIsj tcOBTIsT LdzOydlsj dz dzts tcOMmh d tcj dz
gsHdHdz » CdzOMisjtoedzgr » Stdi3f dzj CSMtse dBsdzdBH j d2O d o
fsojHjddw detseor n Ctdi3fdzj SfMse o oBHJ d fdls0Olsy
ftesdMmMratsHwWh dr o twOfmMbeattej. JlsdzdydwY o cdHtedzdls
BdsdztseduyuimMeédy Mot2Mmlsa® ¢ dzOMIsjtetsa. Clsts o Mo tst
tcOL dzdyder | Wstedsr Ctsdi3fdzj SMtse  jtemf j SIsdo dz" Bfjls®E
Bdtdzsedd d BJHdudde , o yYyOfmlsdesMmisd Hdzv BdtSoadL
1 sCter Isdj WEdS ydtsdOdzdL qtetseo Odzdzr 3  sdzd MOR Otcd H (
CdzOfmlsjtodz' » S Bfdzj SMtseo o otHdsdE ttOmlsoastey d §d

[ ilssHtsdzcddH ' d ddgfndzi H s Odzd W

[ jsBHSEZE W dmimdzi His0 Odzd W o Cdzg yoOjils alzts ofif j-B
sCIsOt Hitsd Yyd ME d & daOdetg dejdatzdiH dertsAiz dzj € fseo  dstsdzd B H § dac
odH] ddHdeodHEZOdM de@f 7 MsjHddzj dzad?2, (dzzyjdedj o
WdL erSdezd yd MSdr Mo ts2fmise. [ dzv HBfistse jtodzs?2 R Otsl
dzOB stc W df zdf Y dpClsftiH s OdzOdzd L O: CHIXIS dSjr delrdz'1-@ ¢ ¥ dz0
toj dzlsc j detslstczClskztcdz” 2 OdzOdzd L , My jShtesMC s gw W
M jSCShtesMCHY I stcdEhHigtedy o' MsCBets tOL " jdedw
1 dzj € Istots dzgdzOY iyt Jf sl telssthy G tslzd W .

[BHdW S OyYyds fdzdmMOROtcdHO HJSCMisteOdzO f tetso SHC
lted oLOdBsHj2Mbsodd ¢ dAMMmis(DIEED)HENO)s GVBYE dijol Wiso
WEdC ydtsdzOdzd L Jtetseo Odzdz d3d f tsdzd O~ Oted H Od3d dz® M-dgjCL
s wjad dj cdBtcdHdz J BOIsj ted Odzr . wlsj fJ dz o ¢ dz¥
sftejHjdzvdzd mulf Sewsh Ysdizsh + sd cifdgj Clstetsdadets?2 My j €
dimmdzj Hse OdZO® MIsOB ddz! detsmils' §sdzzyj dede" = C s dzj € fr
fdilsOlsj dz' datyfj Cfistda)’ v jdz¥ 3d dzj Myd deydd Hdzv ff sdzlz yj dadz’ -
fsdiish d vykzemlsadlsj dz@ desets ¢ CtOfmMdesdiz Mo jlskz HJ
dmf sdz! L s Odzdj &3 MmdMmlisg d3r dL 3 e dzed™w OB Misdzs Isdz" ~
MsH jtey Oh j2 dezsh¥ pcdklzs " 2
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lted fsojHjddd BdtdscdujmMScdrs dmhdjHse Oda :
Hep2 (S dzj sCd ©OCO hj2¢d &OCd). Adlslstidydsf
[oulsjMBELEZOEdL OydY CdzjlssS fesosuddd f dMfsd
L dzj Clstetsdzdzs? B[ s I SO dfids € O dets 2 zOL j edets2
cJuh)ltosdzd Cdetso jdzdy MjHddzj ded?2 o CdzjlsCbk dLEZyO
(FACS).  dz Gt jWhkpddlzydtte Odsdzs? ydlstlssS id ydzs
Hdzd dzets?2 o B dAd§, 0 O Y dL dzgj M sMisB desMmis! Cdzj ss¢
fuovu.

] f®BH] tOBGlT ¢ ts dzls ts 5 dz! Hsflstse j edzsMmisd ¢
fdted Ctoj Misdz' » OdzOdzd L SBYJ def g Mistpd l§ wleasisd i M d n
fsHISo jtoyHj dzO Istej 8" MAoBHWH g dsd ™ H Odedz &3q .

I sdzsy jdzdw, o" desfpddz" § dzO L Oh dlskz:

fdBj ssHT MddzsjL O 8 € Is0ICHIOdNG]) fetld & & iy algj ddr
osd WOBO, 6 dL Ctltte' m BROOCkjtdL o Ody M ¢

Moz y ddi BOIjtedOdzse dzO s Mz IMSQ)didE)Is(M te dz"
Mo,W) d WhkdeS ydusdzOdzdL qtetso Odedz’ & HJj S MlstcOdzs o ;

fejLzd sOT dMmidj Hise Odzdw o fMjn f sdzkzyj dedzr 7
0dzO0dzd sdui M&da d MfjSbesMicsfdulREIJRYE B Wbt
M jCltesMSHf e st&hBedY, | dj djdsd’ 2 0dOdkdL d

MejLzd sOT dmidzj H o Odatidy A OB df iz jddsiitse] o S d3
sfmdesea ] o otHdtsdE ttOMmMlsetstcy] d o § dlsOIlsj dz' dets?2 fte

fcj L zdz sOIsT dL zyd dzdw dzé d3d dzj My j dals dz" = fneo ts2
fsCOLOjdzj?2 HAzvW fdzzyjddzr = tsBtOL yYytso ;

MejLbd O dhMmdzjHise Odzd™ Btdsciing M§ J&OEH B
dn tshdse j, KOS R COC Isj RdsoO% d WisktsddzH
ftetsded € datso § ded 4§ , dz 3 dzj MyJ dzelsdzOv o dL E2OdzdL Oydw
CdfizstesH O o dzzlsted S dzjsC (.

[ dydzer 2 ©9C dzOH OolststcO

boltste §tod ded BOd&z teoy®jnlsqij dzsd o BMBOEa d fMidzj Hiso
HOdzdz' 7 5 Isjdsd HdMMjtelsOoydd, of fitsdzdsjdedd + Cfy
fodkzkyj dzdzr & HOdzdyr o, BeMEyHjddd jiLbkd SOkts toC
BN dzd dzd ydets o' ff sdzdzjCd® L Ofdaflalzls j Lor 1eShntn] tol d3j dzls O dz!
BOjtedOdss, GtejHjdjd YdLduimSdj Mot2fmikse O
Mz HsSo Odzgd v Y slssWdLduimMSdn RO®LOCIjtedfisdS B
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ZzO Cdzj stsydz = € Ekzdzfrjdslds@ 2. ) SlsijeLsdsist®el OH ¢ dzOH 89t
Oz ydzr d@s kS sotsHdIsj dzj d©3 d MBEOolssteORBd OB SIS
bftcsBOYdw™w tcOBBIST
tdLlzdz IsOIsr tOBSIsT BF dzd ftej HMIsOo dzj dz" dzO V34
Z S sd@®dW j toj dzyd W BB dZSH T A zyy dzr n Cl1 d Btecg Odzd yd

BZOIsj cdlORA-260 17 (1 seatsmMdBdtems, 2017) , 1 02 ¢C-207 Mm¢
(RIS ZIsf)g 2O H dz" 2 M B2 0ZD&GE efCimifdiy ASGBM A tc O dzy ¢
[ iJHEdZOtSH d&20v Csdalt j toj dzydvw ¢ XXV | |l nternati or

Chemistrye (aditsdz dzd yg , 4 dzseo OC W, 2019) , X X1
~nd B g OdfE BIsjtcBlztce, VI P01P) 3y HEMOWGISH dzZOW Ciodat § o ¢
CotsteHddZOydBsdede’ = MBsjHJdzj dzd2 e ( steOMmdzsH O, 2020

leedzd S Oydd

Is kjdsd HdMMj lsOydtsdzdzts?2 tcOBSIST sfkzBdzd C 59 C
Ctslstster § onmtsHWIS o fj ] yd dis s ndddisi2j Cimdifipliz i dzi ~ dz® Iz i
Web of Science. | &OljtedOdzOr ttsMimd2mMmeédrs d L C
HEC &zZOH 59 .

dlsjfjdz HBMistse jtoedzsMisd tj L kzdz sOIstse dMmimdzj H ¢

r smisse j tedztsMmls ftojHMisOo dzj dedz" = tjL zdz' IsOIstge
Ftctsodzgj ftetseo jHjdzdWw tcOBTBIST, Mtsec zOMtseo Odzdzsmisd 4
dimMmdzj Hse Odzd 2. stsetej SIsdzsMmis! fsdzkyd dedz' = toj L &z dz!
ltodL dzOded ] tojLEzdz sOlsse tcOBBIST Bdtetsor B3 dzOlz ydz'
fedzd COyd?2 s tjLizd sOOBR orf f sdzdzj dzedets?2 OB SIS
d o' M2 tyj kit do twsshMmd2mMédrs d &j 3 HEEZOtEH

sstslse jIsmisody My Jjydqodz desfplsd 1. 4. 1. 1 Jtstec Oda

rdmmd els Oy d sdedzO" 6 O BesNsiXzHTEAss A" Isif) lsofifzgds " . f tldz
dmmdzj Hse Odzd W dgj St Odzd Yy MEs2 ~ddsdd d dOjtedO

fMsmls 0o 5, flstetsj dzdj a3 o Mot2Mmlse Odd dzj Stec O
ZOdzsMistczC stcdtotso Odzdz" § BOIs| ted Odz’Oa ;s Pdzd W7 &1 t6ff
M smse detsyls ! CststeH d dz0Oy d tsdzdz’ n Mtsd Hddzj dzd 2, t

My jyqOd desflsd 1.4.1. 1 jBcOddyjmsov odddw.
[Bl j&s& d MsttkSlsktt® ©OBGIST
[dmmj elsOydwy 8piMmdztePjfak@ O&O Ssihdss ds2 IsjSMmis o
10 kOBddy. (O0BskO fMefsdls dL o8 jHjddw, dzdl
s dMOded™ §dkzyjdd » ©jLbkd sOstss d i GBMEYH,
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dlsjteOlkzter ( A0 ) dz@d 3 tdafcde®ynjsdePrlzd Yz®R ,3 o St
Hsf Sdzdzd Isj dz! dz" §| HOdzdzr §| 65 HdMMd elsOyYd sdzdets?2 OB

[dMMjttsOydcdedzO" ©OBGKO o' § Sdzdg? O o ME!
ZOkydr & dhmfdj o Odd2 R1M uf 61 6 4 tdf Hasdlsz Is
smdztso ’ ~dddde, ftiesetcORBBO AT R ] 61 V. 44. 4.
Mddzlsj L O deseor 7 dzi stec Odzd yud MSdr d CtststeH d dzOyd tsdzo
2O dr tMhdese j e, BOLtsoa" 2 ftsjCls dzOB stcOts @ dzy dz"
Mos2flso® dzso’' & MfwOdsd) Sdvtd = d Csdidjsnd
f tsdzq d3j to s 0120090 001BO)0. stesdsj Iscs, ©OBBKO BT &ZO o
(18 331 00209, 1833120061, 2033190087 oM dcOdzls™ ). © OpOdafpL z
fsHHjteyOdr MisqfjdHdj?2 J©Oodlsjd Mise®  sMind2
dds. §.1. [MsetcLOHMSBes (2021) .
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1. [BLBBI dzdIsj tcOIskzter
11 SOt ntedui MSdj CdzOMmisjteds § St dzj ¢

] ®Bhjd& odHj GSOLHEdUujMSd] cOdsc]ddHd .
ol ¥icOBO By dzs ©WKMAS ' eho GBS 2m =  CICBEB,E F dz
ZdcOdH. | S d&OMsjOF HOdGEScEs kdfO ftdhklshlss k|
Cke dL oM &3 Olsdss cOdkscj dzO KOS, vyl COYH
Bl OdzdzO, Isexjssmbd g sy dzd ¢ O dMeXal dzGuLlS L] A0 €
VHEsd g 0 Wo i EE®! HspHasiofEd § ¢ deChivisjcly ddzdiH dE & o5 dzj
CONHBBE Oktsdz &jkOdkdd C(tstHdd]tss Od HYd
tdM)Bll. & ZOMisj tdesj "Hies KOS R MsjHdda dzd?2 yOh j
OB ddz d&F , ybt fsLotsdvjls &jcCt oY dydisis Pl
flo 52 Plso O

tdm. 1.1. wbttjddj [(MOhps | tdsct ¢ &Y dj

s &zOMIs§ tedz’ 4§ ¢ 5By ddg® (g dzj ety daydf® s l® o dHJ B2
sB ZOMsWE ftod bkd beOW dedjsse sd [5d2d ¢ i dz & i gat
COMmlsjtede & Codf dj S hshcCOBDS sfe@1 i tzd B HY S o Odalst
88%) d otj d@3idz Y dL ded dz&¥ Bddaj Myd deyd[§, 13284 MEBdzf § 5
Msjrnddaj dedv M ¢ kel jfidfde firs sWde e ds s s j ded B d dzd L d te 15
fd dze dzj Is dzts € ts 1O8) f iy dafsteds H @ ) delz [ dgd € ZOMIs j wdzr 2 S 53
oBLBEYH | dadetsj Ibtodidzjlsds] mMehmssvwddj, C(tktts]
CdmtzstesHisds o Istedfdjlsdsdt hshsswddd, ykts f
9" MBS BOCIdo dzgs? fd de dzfSsHAS N1, 2B6 5’ S dMsSEsH O

| ZOCBHOLY Mmotsdd Mots2flseo Ok ¢ dzOMIsj tede j S 5y
5B &OMsw L, kOCda S[ES1] & fistss sEPRERSBEfEEE @ o sd IsOd ¢
fts dzdzj W dz' S[3%A0s O 8 5] bsets, wdd Esckls srls: dmf
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COyj mMlseaj OdzsdB OC Isj B BAABIH -~ OBPzls 59 Oeztiey [48-§0bh d L
WtslstsHd dzOdzd yj 16220, 4PH4.0f ddzv toj Odz detse s ff tod d&3j dz,
dzj sB R SHJ Bts, yYlsisBd3tf d&jdfoOMyls jetddelzdf tcOMmiso sted d3" d Mmls
WdLdsdsedyuj NPdE T,madse B2 yder ¢ oL Hj2Mmsed
Motsd WlsWdLduyuimMeédd Mes2Mmlsa ®©, O IsOCYJ Weo dw dzd
o dzd W dzd W .

111 I sHiis®O sted 3’ | CIsOL Htedyj MSdj € zOfmlsj todg" §
otsdz WitcOdRBO

J ZzOMmistswh j j otcj 3w mMeh jmMsekzils ofmj et dzj
SCISOL Hiedyd MSdrn cOdzsGj dzdHdzr = C dzOMIsj tedze" = § BERY oz
B dzd i sdzlz yJ dz’ o tsHtStcOMIse stod d3" § Csdstf dzj € fyr a3t
Is J ted3d dzOdz! dz' d3d 2[fteldh s}ENRE] O dFflo[{Mibighs}(NCS)e] Mtstslse j sMise j d
tcOMmlso ster f tsdzlz uJ dedz” w Mtsd Hddzj dzd 2 HJ BtsdzMmisted
Wslssmi dijdesdezls (Jtotsyj mMm c¢jdzj eOydd fmddze dzj Isdztsae
Codf dzj € Mr fHO jtodg O sfipw  yOfmlsdydesdsz cdHtesdzdL &
{MoslgdLsOH? (L = N d dzd NCS Cslstste’ j MisOs smw o t©OMlss:
JJHtesdzdL ftedotsHdIls € dL d3d daj dede dzt s dzj My J dzls dzr
CoOdzlssor 2 oratsH WlssMmjdmdeddadL Oydd Mmddze dzj Is dz
[HAdZOC 5 Mtse dzOMmdets M e EHzs & Papg M3 dgOd C dzj s OF  dzd dzd
BOIs ¢ d) d HEK 293T ({d&BtedtsdzOdz! dz § CdzjlsSd ¢t
tetsHOded H dz" d3d Isj ted3d dzOdz! dz" s dzd G OdzgH OB f tetsW o dzw
ftetsded € O8 Is ) Cdzj sC . eMejzisfgfvds O de@ffiglty jtotdsdds 2 W o€ fS ¢
Na[{Moelg}Le] ) Colststetsds o COyd Mlse jL) Is jots dpdsdz[@-@ dg"
BjlssSCmd) 1t ssSMd] Al s Ol® j 4 jo dath) BOQYr dzdcOdzH 5o
tcOMls o tistefd By dzj SMO © otHj, Ybts foLotsdvjls ftodc
(of dztsls ! Hs 200 d3¢/ dzdz) . 1 ts dBBS)| (j Waddn @ O IS ds' dpHdZg4R W j
ftesWwodwjls Wlstsd® &3ddzj Myd deyds ) BOC md Bz i3ts d3
Wislstsmj dzimd ©F dzd Lfdidassp) MM 6 j dzi scOydd Mddzec dzj Isdetse s
dzOB dz¥ HJ Isfpw Md3d " jdedj HRBOCMHdBEZKEBO + BdMmdd o Bt
CoOdzstsotsets 9" ntSHO dz6 d3dded Myd dzeydd (23 % Hdzw Mo
d 7 % HA&v o' Hmgec) Ozt ftcBo Odzdzce 5 ttOMise stcO) .
Codif dzj € MO, d MYfisdstdsdsj sig@idf B zO L OV dEMmdtetse
Isj todsd dzO@dz! dz" 2 dzdcE OdeH L OB N jdz dzO Bsdzy Czdzlz// gfsH "
dzO0  dieymifit Is tc O Adz® ez J IsdD8 sO¢ CO¢ cEdHttddL o Odadz
lfjteor j ) L Ists? tcOB BBIs j B' dzO ftotsH | @dsdzMmisted tots:
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Csdiif dzj €S MO o otsHdzEd3 twOMlse tstej . Polstster sftcj HJ
(Ctdzyj desteOydw, fHEEMEESHES? §dy Bz5C BtSdZjj 80 °
fotsded S dztso j dzd j 2O -2€ dtjUscROSS clzqtat@{SqO Heetptedh OWR d By Eas
jecdn yjdksejCO). [COLOdEsM' , ykts cdHesddL ¢
5O¢ CO¢C fifj Bo jodedjuljdded d dzS B OYdd dzOB dzs HOJ Isfyw
s zOfls j tode 2 S dzj S -o jlzekiz tptIs &6  © bzglzlz ¥ to jj dzls & 5 teC i q
¢ ©OCto' &3 Qdzj B Bds Hecy ¥ € OC d® ygbEssC Bd Qe
dzj dz0B 2y OO dptiefif'dsj 6] { kstsct MisjHdda dzdv BT 2O o j t
s8¢SOt HisdyYyi MSdr cOdzsej dzgdH dz" 7§ dr©WiMe jiz®dz" dg LERE d3
(f sk dzj sOdz' &zO% HsLO) = 390 N 30 &e/C¢), O I
Hy2ME®Dd jf sySd, ojtoswisdess, MowL Odzgdesj ) BGBtLOL 58
l sdzzyj dedatsj dzd L Sotizgj O gOwmpdzd i L BOMMKEOtede O! ¢ d
toj dzsc j dzsS sdzlste O dztsets Htoj f OOl O, s tdz By j |
dqdzH zEydtelkzj B2 Aruv, OS COC Hdzw dgjy daj IstejBlzjls

tdfm. 1.2. uRhjdkObduds ftjHmlsOodj ddj Mtk
{Moelg}Le? (L = 2[2-(2-dBj s S Md) 1 ksSMd] Oyj sOls) .

] t©OBBlj -prtlhdy O &z fdkkzyjd otHBLOMISS St
Ko{MoeBre}(CN)e] [56]. [ H dzOC 5, OolststeOd dzj EkHOksM' {tdk
tcj dzlsc j deslstcz S sktedzgtsets OdzOdzdL © Hdzw  ftSHIS9 j e H J
CRf dzj S MsOBddzj dz o o OwzipfEily to Oiplstavsstdsifiy v  IsdafSe CRdEHS
d tBr ydzs ftesydzs MowiL Odzr ) 3 sOdzdztsdz, dets Qo lststs
CsHE ¢. u. ltesddd d MOkttt §odkzyddd Mjtd:s
Cs.Nao f{Mo 6lg}(CN)g] , I BUAWZ M6l 5} CN)a(MeO)2] q 1s tg €
(BwN)Z[{ Wels}(CN)2(MeO)s] , MlstezCbkzt® Ctltter & B d&B7].§ tyHAddE
Codsf dzj M’ Hj Bsdhbtdekzsls wiglks CwOmdkzs W slksd
yqdLrded fstewWHCO 100 BdCtetsmjSkzdzn. s dkzOfmisjter M yd
dzd e OdzH OB tcOMmlso sted d3f o 9 tsH j CssNgpds[{dd ds}(AdIR]d3j st drlz
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dL otHdtets ttOMlseotste®) d tMisOs Ismw MisOB d dz' dzr d3d
B MYy yo. voOCdd BOLBdE, ofh jtcfdmMOdsdzs j ydOdadH
fjtcor &3 Hteddzj OB oBHBOMIss sted dzr » dr M& O dzj
BsdzdeHjd20 d otdz WteORBO. [HABOSCK, lkzlsMmisad,j B(d
dn §lsjdydod HdY ftoddidjdd " o BdtdiHdyddntdn
Il sdi3ddidts o tsHBOMlsoa stcd 3" = € dzOMiIsjtodz" = S A3 dzj € f
sBtOL s Isfobfijlstmdint jtecmdd o otHdsdk ttOmMsotstej . |
LWWiChk Lt (MytdsOdds) ! dzd cdttse OMY5E) Hdw 4§
CdzOfilsjtodz’ 2 Ctsli3f dzj € tcOMmisesIW fipdg] ™ d ac@jfndsfig s tofd Is g |
s5JA O LOLjdz B Mistcs HsBOoadzwdzd © oetHEZ ftod ddzls)
ZOdts yofmle)d Yy s dzj S MO, IOC COC tdz dzgj tcOMmlse tsted i3

Knactep / Tr® HY / H,0
P - b
m ..-.:-.‘ :.-.
—

tdm. 1.3. wnjdk0 MddsjL 0 @OGEHPRE]HL GEOMIS

" f sdgtsh i s kOStEts RBjlssHO BT dz f 5 dzkz yj o
(BusN)2[{Mo6lg}(OCOCR)e] , teOL d3j te S tslstster 7 [A83 i lsuOm iz Q fipdztd 840t
HOdzgdz" d©3 © r~tsH] BBtOL B OdzdWw YOMisdy dai ¢ tc®Oigd B
dz@OH'/HO. 1 OdesyOMmisdyr CdzOMls jtcO® ftoswodwels Wiz
1L BdMMdd 665 ded3 d CoOdglstsor &3 or ntsHsAd 64 %. uf
mMded 3 O0j MW His 41 %, ybts MoadHjljdz Msokj ssk®c @i
Yysts cdHtesdzdL ftosdmMrtsHdls btsd ¢t dO o jton datsfyl
mMf sMtse dzts s ! Wil dzhMde ddzdL qtetso Ols! ftosyj M ¢,
fsdzz yj dzdz’ | OdesyOMmlsdyr Wikt difosidsz]L f sk 52
tojdalscj degso MSsets tsBdZEYjdedw. | AtHj dMidzj H Hel® dzd
(SdzjlsCd ©€0OCO hj2Cd BOLS) BN dzs kfMilsOdatse dzj dats,
Cdzj ssydzr d3 d3j d3B tc © dzO d3, dzj ftotsw o dzv ¥ Isdzd B fp tydzts ezl ¢
Csdgyj desteOydw o, dzs tBdEOHOE L o' M2 Wikl
(Stsdeyj delstcOydw ff sdzz 3OS d dBz’ dets ¢ &, 1dedze 38 Wije ts o Gk
toj dalscj dgso MS s tSBdZEZYj dedd SOC Y j zOB dzt H O Is fipw j I
tOMMBOstedo Ols: 1Y SCdkOMjtedr & CtbBfdjShMss o8- §(
gqdzH zydtetse Odadzts?2 AT U.
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Il fjttdd ©Oesl s. sdwOthd B dzd §dkzyjd ¢
dzj cOMlsostcddzr o© oBH], BGHXRZOSCK, (todMbEsBOO 2§ tedsd
rful o oGHE GBLOLE®I [0l 330 o O 26k iz ts fifdeddzlz
¢ s B dzj Naff Mosls}(OPOPhHs] d Nag[{ Mosls}(OPOPh)s]  ( ted . 1.4)
fMlsOB ddz' desfls! d5 eosHd & HdMijeMmd2. vOC, &t
ZdcOdzH OB Mt otejdjdid cdHesddLEjlshv, o Ikt
sj edsd dzOdz' dz¥ dsd dzd ¢ OdzH QEGO S dpF & j¥S [ flaf R O 18l | dets
sy edud MC did i & ©DezdHz] Mg HBR &3 cdHEesY 5B d2 i3 W
1 CtcOdedtolz j O, MosvjLdd TGk’ &5 L Oh dh Ow jj &l ¢dHEsdd
Isj Bdeso 52 ItsC Mdydetsfils! sd dsfHistedizth tg) tigdos dzweCs disj ISYCtCsds d «
ss¢duydsmis: , O OCYJ MYisdisdezs d i jeisinf] < iPiss ts ot f<d
o MsC 2 fMisOB d dz' dztsAHM06l(OPOPR)ekO: Itf j teNndf j S Isd o dz' o3
WslstsHddzOBd Ui NS 2 Isjeofdd.

tdfm. 1.4. wndd3Osdydesy {tej HMmlsOo[{depB(QPORMIIE it Mlddg 8 ©) €
MlstezC skteO € dzO N8l (QROPIE:]| 2 digcl Hez® O ) .

t OmMh dtcde Mmjteds Mtsd Hddzj dzd 2, Oolstster f tsdzlz yc
Neo[{Moslg}Le], © C BIstster n ) CoOyj Mmlse j Is § tdgsd dz® dzdzz 4
4C Ot S GE E@E ded dzd r SdzOls dJHRG | Qdedfy. SClsdgt)dzj €
Emlss2yder j HdMfjtemdd o eotsH]j, BH&RZOSCE M kzMmisiv
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Yylstser dLBj Y Ol! BtOLtSs Oded™w <G jdzv. 1 sdzkzyj dedz j
sBtcOL 8o Odzdw Ctkzfdzr » OcGtejcObse d tMisOs lsmw M
deg ME szl Cdm  &BI MY YyJdo. stsdzj Istsctd gy sdea jshyf
BdtsMmMtse dizj Misd dstsfils! o H d YO tsig&jc / Sz yd] daBHotO©yfigfdzlz 51 (
or MsC 2 + Ctdjtfugjj tideltg MDA-UIB 234 - (dzj IsCd OH j datsC Oteyd o
NJdzjrLr yJdaztsej o).
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tdfm. 1.26. unj®Oduds] JUBNPHBEW JUddEsd Buzkd? ¢d
CdMmzslsts?2 M §sfdjHEs DT MM do S 52 1 t5dzd &
sO¢C EyJ Brdzs MCOLOds o' hj, t©OLOBBSICO {toj
LOHOYJ 2. ] MewiLd M 1 Isd dis Migeiston] O dsdh 2 O I8 jdtacz®
sjtwcOf jolsduyj MSdr ftojf OtcOlstse . cwis'dPGNEMHE P d dzg I §
f sdzd MOR Oted H O3] , O L Oljd HsE Gasivindsds ZH8f, A ePHz s «OT
dZOf tee[,d3j 8 dzeOdetsS Of Mz dz' 0Oy Is Glscs da CddRs, dztsuls s f tisedgj
HdMy jteedteso Oded]d Of Csdze j tcmdtsdede’ = dzOdesyOMmisd y
WishW Olsdzsd3pHsZ W Atofn s~ tcOdzj ded § d3 dfa9d dgj @ydzj zlsazr &O
LOGtelzy Odzd HEBsCMBstelzB dyd dz, Colstster 2 MtsteBdtolzj Ismw
1 dzj SltetsMlsOIsdyu MSdr oL OdBspH R@afRs  § dzjfls =€d fiyd
fteslssdzgdtezi sy d fjtcjrntsHdls ofsfytssfplcdinisls sjcaEEzy "
fso jterndztisd fsdzddzitcO®. vOE, LO 72 yomo ftd t
CO¢ fted to] wWOoadesds 5,5 d 3,6 {1Ists LdOyjdd E
I'dLzOodzdL dtelzs " OW MY tphiis © aizth i dh sty gUCBNPY Hg dzd § H 5 Mt
oL Iy desfls! twOMMdBZOIstcd o Ols! sz yj dedz" | d2Odes€ Off
IsjteOdetsmisd yi MSdd  zOW sted3r .

1235 RrRMfsdz L so Oded] Ytsdzddzi c© o COyjMmlseaj Isj Y
[ sHdW S Oydw ftseo jtendatsfis Zyd ctslstsor R of ¢
L WWiIClsdoadzr &3 M sseBtsdg Hdzw f jtcjotsHO dma © o BHA
Colstster j IstejBlzs s d@detsets otcjd3jded. v OCdds SBLOL t5d
M deld o sHtsH d MUCKRY ptel jids' iy OCIskzOdz! dets?2 L OHOYJ 2.



63

1 [202]9 tsHdzz MlsOuds B' dzd  tsdakz M deT mzBdzis Y B g B g 1
COeBCMddjsd ki dlstL Ods d. [dzv 1kt o taflse
C OB ¢ Md d3j Is d dza)g BAENOPAZTM(NTs)s, NEGNOs)s f NaF, O L Olsj d3 o
fsdjh Odd o OolssCdzOs d o' Hj oy €o Ol dzto Y Jsdedz fzd 4 O
MW jtedui MSks Wsttdk d kLSCK] ©OMYtej Hj d3j2ded URNPE
rdlsLOd fstesh s HdMf jwedelzjlsMY o osHj, O ISOCHy
o ts dzdz' 980 dzd3. YiIstsB T i tetsH | d3tsdffply od{tadg el Isizd § f
ROds YOMisdy Oolstt’ §toso j dzih vigsUGNESD dds 5L O &g Mdzj to
ydbslsss Mdudshnls: 6 lsdEelg(dggl) ¢ d¢ dgjaseoo ddj 2d2ddzd
diMmdzj Hizj 3" = ¢ SHAYQY dzBE O 1 dz@z) .( O Jdasp  H tistioss dzdzdolayjd i
CdfMizFAWENRS dlssL Odz § etsdzd S OjAAMY j Yk §Udes BHOT L C OC
%O d° (o jtodsfmisd. 1 OEBHOLBY dadL C2 IS¢ fidydes
HOdzdz' 2 BOIsj e Oz W o dzw j Isfw B oL dd i O ¢ jldz
Coyjfisaj MOBdddL dteksh jets OC ] dls ® HE)fLRIS AOB]L P @
1 Iss@ts 9 tcOMlso stc o tsH O/ HJ! IsdHA] dHeCOBHRE /(REls © dzts
Yo0,49Ybo20Gh30TMoo), Na Cl 4, Nfisdzz yJ dzder 2 tcOMmlseo ste §f sd3j M Od
ftcd 160 AC o Ijyjddj 24 yOfmse (twdfy. 1.27). |
dzO- SH W Isyw ) tcOMmls o t5tc j7H3sQOORR . ¢ destowfj dztff a3 h(j @zd d
(CiHssCOORRE 6 OL dzOG Ojlsfw, ftod | s&E © shEiss sy o Bl s
M dsdzOkd BA®a ctcOded yj t©OLHJjEZO WOL d&jYHE IsojtoHT
Hdl sddzj dee dzd S sd d cdOdkztesdzse O CdMmdsko o' fils
MowL" 90 B'ffp is BRE \"e J@Abkzy . 1 sidkkiyPapeHA d d&3j ¢ Is
M jteduj MSkr Wtk fMass deds.H dadtes] tedddzlskij defipdp dzts d3 B ¢
otsdzdzr 980 dzd3 o Isjuyjdedy 180 dddz dzj dzOB dz¥ H Odzt
WslstsMisOB ddz! desfisd BBIOL YyOo. s tcts A fridstOeBts], dz! al2®H dal
Hazdlsj dz' detsets otej dgj dzgd (dzj oBjdzjj Holkn daHHsjodyls)e, s
RIS OC dzj odzdwels dzO sl f 5C OFOIs jindeifls On dzO te EOLH
wodwjlsfv CodzlstcOfls dzr-akd vl ® ZfIs® Gk H &® ¢ ¢ O dzkz te s dzs
OHtj Mdzk® HEMsOoCk fiojfOLOSO o SdzjlsC (.
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HA-UCNP

e :
o f%j:ﬂ}f"

tqf). 1.27. ufj &OkdydEYPHAINSEI[RO3Y j dzd j fd dals j

I s Bs OHtej Mdes?2 HBMISOe S d dBOIsj ted Odzr dzO0 s
dmf sdz! L s Odzr COC dzOdetsfnj demster dzO cdJOdzztetsdzd H OL
Wittdzj destse , M smtla,dz” §L 8Os twolpdz@®is! + C MY tej Mmdw € s
cOCpd LOBtsdzZj o OdzdWw 3. I} st IstsdBz € sdzd yd Mise j dzdets §
LdzOyd dedd Hdzw Cdzdded yd ME 52 HJOCG dzets MBI g[r df tsQ U@ @
Mo jter ykzomMise dlsj dz' dz' 2 Aoz j cdfn@soelz teitoidyd HESBLdZzQ te (£ ts s
HA (fsdzzyjdzdz’ 2 65 &jksnHdSj, sSfdmOddess?2 o f§to
f tsdzef(jdded dzj dzH PEIBEY dZO)P MP D Mo w L ' HA® jf Isfiptc j iy WaCHIR tSE
C 5o Odzj dzls dzr (RO dif alztsic PRPD ffr ¢ OteB t5Q fydaite el fisB o OL 28 Is
COoOwB s 5?2 CdMmdztslsr ), ybts ftodosHdls ¢ Iskh jdads
lted oL Oddsed @i dzd MOL 52 ftosdmMratsHdls ttOMmh jf dzj
dzé a3 dzj My d dzlsdzr 2 HEOG by kb s Y C A P2ABMHVY. ({e@Lifec OBl IS O dzdz
Wodzw j Isfpw  fjfaa Stsdfwls ffds edd Is j dz dz" &3, ftej Hjdz 5B 2Ot
0, 6 daco lsigsic sftcjHjdzddzd Ctdzyj dz2steOyde ccdJOdzkztets
Yj dzts o % &,dz UGRPRHA-PMPD S tsdisdzj eyj MRJ dz0B fislslz ez s
CdOdzztesdzd HOL T . t JjLEd OIsr, ftdzizyjdds j M  tsdis
sB 1 WWJjClsdotissmMMED UCHP tsftcjHjdzj dedV¥ ¢ dOdzkztetsdzed H
sBKOL yon .
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tdfm. 1.28. wan]j BOIsdydzsdgzts i) jc gz & ld-@LAdPRE H diy O BstB 520 todzC
G d Odzlz te ts[diBFH OL T

*kk

1 5Ctr Isdj Of ¢ sdzd gesmEfseaizy - o sHstOMise stod &' &Bd
LWWjClsdodats? MOl jcedj?2 Hb fosdkzuyjddy otHEGHCJM
UCNP. 1odddijte o mMefksOs] C(odkfsLdlsdscs &OlsjtdC
HsfisOoe ¢ Iz, 9" ff sdzlizy 2 bzj tOedz' H dg'C W slstsfj dzifd B d dzd L
ftcjf OLOO. I ZOEEHOEY | Istdlz, ol st P st
ftoddsjdej dedj ot dBdzscdi 5B &OMlsWE Bdsdscdd d dj¢
OGj dzlsrt .
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1.3. ) OC dz8 yJ dzd §

| OdetiggjGadzr j B jSIr, OCH] COC 8GO HEdYj MS
BsddeHjdO d otd WOBO, CoOdsserj ksySd d Of
9T HOY h dsw sYdujMSdd Mots2Mlse O Bkl dzO2 s

f to d dsipcHz] 9 Bdtsd&d Hdyddzj dzj 5B - BH J B3ts,
pBHEEOMss Stedds’ B3/ o SHEBHAMY j s sk & &3, ©O IsO¢C
WdLdsdsedui MSdn Ekfmdsedwi. 1 Cds yjddj € dofmls]

M smMseMmlselzjls ftojHSIsSo tcOh jod@jtls ctafOHfifdsdifta daRtsdnls ts B #
otsHdsd3 tOMlse stey fted 1tz dMmMfcd LsoeOddj o BH
ddsj d s dzj sy sted" § ftejdikzh jMmlseO. I dzdlsjtcOblkzte
fsdzdMOr OtedH" d dr fetsdL otgddeMis OB g dzefe Hhgrs 0 i dsg
CoOdzssor n Istsyi ¢ d OfCtsdze jtemdtsdedzr 1 dzOdes yOfls d 1
fsdzd di3j tstso L dzOydlsj dzv dets Mmdzd y Oj s ydbstslstss id ydztsmls
OHtej Mdzlz ¥ HsMisOoe C k.M ©O degzjc i@y s dizds ¢ lis@idaste ¢
GOdztsG j ded H dz" ~ CdzOMmisj todz" n C s dzj Sdn B 58 H SdeOdgdE® HS,
f sdzd NOR OtcdH BB Wodzw jIlsfpw o jtcdz" A3 h Oectsdz HdzW TMiIsOE
fsmowh jdz0O HOdzdzOW HJMMJ elsOyd sdzgdzO" OB SISO.
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2. CCMmY j tod d3g “dzisgddis | dzO
21. RL di3j tod Is jifdiz ddp’ t5jtc

t ddzlscj dzsmistezC Islptgdalsy | Guz@tztizC Sztcdz" 2 OdzOdzd L
ZO OoltsdizOlduiMédr HIWtCOSIstsd3] stcO~ B rNorkus X8 Ape®. V
l s ofMmd n Mz yow A dMmf sdz-KUs o Qazrts =3 @ )dzkz Gigg oz (6 OV
Bsdzsn s BOIS s 65 d3.

tddzsej desctcOW dud MSCHptogMidyg Hiso PEX W tc OC Is s ¢ to O d3C
OQoalstsBOdUd MEtsd3 HdW OCIstsd3j Isted Phild@pa 184060 ) 17
gL dzzyjddwvy, cttOWdltotet d&isdzsn testxzOsltsGzd Rite Wsopp it
OdzsH ] A0MdUEBBRBESC O j BECO o) dzOM! 65 sys Odz. [ dzv
dMmMftsdz' L so Odz MdzjHikze hd2 twixdd Mminj B8 qOFf ©OE 60040
tofuil bjittjlsduj sz My ded@ iy oz’ § sdtsh d B,
sB J MY JPewyddzgell for Windowsv.2.4 PCW).

Cdzj d3 dzlsdz' 2 v ©OuizOE2f®dzd j dzj 6 S drm L dzj d3 dzstse  ( C,
EuroVector EA3000 d Vario MICRO <cube. j delshHp
fesesHddd M dMn{ sed dgdephaidsdgdds 2 O Sfddidiss o s djols'ta dofizd:
f dzOL BB 2-¢0 C(R)e 1} dzO o MSC StOL toj h O 86j5d 0 M {f( JTShiets SR 1SS
tcOMmf r dzdIsj dz' dets?2 C OB tets? yYdqe dzsdzdesets Isdf © dr &L Of
Lz i3 dezlstse tsftejHj dzZv dzd B ssHBdE 1 dgj e sHdMY J tefmd ¢
ZzOMlstsdz detsets M Odzdtelze M jets RS tesMEtsf © Hit achi
QUANTAX 70 EDS.

Cdzj € Istetsdzdz § MY J CIlsted dzj § tsdcdridtz] ded Wipf j € ISt} ) ff
Hd O OL Sid&pP O 2003 tcjcdmistedtetseo Odzd H dzw tcOfMmlso Stots:
cOmMso stedlsj dzj dz2O MY j S Istesd3j stey Agi l ent Cary 60

[ 8 d&3d dz oy J dals dz" | duf g bt jeded W . dz8 di3d dzj My J deydd
My d ¢ Istetst dzsCargkfliget@gpignt) . 1 dzv  d L d3gete j Hzd v dzd to gf d3§ o O dzls
dzs 3d dzj My deydd dmYftsd’ L se Odzd 4 J ¢ Istslipde@ fsdedf'd)
CMmj desdzsots?2 (BJjLBSLdsots?) dzORY 52 R dzf fids ) 6 toH o
MW j teahtalid Bt r cts@BOSStetsd3. 1 dzv  ffides adgdHuidelzdw  Cots da)
cOMmMlso ste] dzgdzesets C dMzstecsH O tOMlse ster  dzgOMr h Odzd € d

RUzW cOC tcOMdzOv MmirjsIif tg € figdots f cbv .H 40D 0C L i@y o firr Op 0C0dz
sBtOL Yytse o odH] IsOBdzj sy Costotsdly Hetedz VERJIVE XdzE

uj o3t tcOo d d3d Isted WP fH & d3® ¢ ©E@AOdiatf j Is tc quwd Pin ¢ tff B 5 sOEEOL
sjtedgtseo jMOA TG 209 F1 Ilris (NHGIGCAL d ittt
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10 K/ &3ddz 9 Ists¢j GJdzdw (30 Bdak)i3ded) tcj vjj a3t dzde @@
BOC Md d3O dz' dats 2 mMEtsttsmisd fslsjted BOMMr , Is .
sjtedicctcQo i3 stedud MEs2 Ctodots?.

g j CtesMC s dw WHJtodtsG s BD ¢ dzcifis flzjs & Iiste ' to j o BfgAS
Mol jIsMiselze h jd3 Hi2jtcdictso Odzdzsd3 tcOMiso sStodfds |
Avance llI5000 € OyJdmlsej MSOdzH OISO dMfsdz L s Odzd Isj Ist

[ Offff 4 € Istets BF leAg § ' to s[fipldael o 10y d ts dedglf ¥ ¢ lsdsAshghy 1SS ¢
ftocso SHJ dzef @ Isdp@figfj Istcj Mo jtcrnor MsCtsets LOL 6 N J dac

ltesmeo j ydo O h Ow 1 dzj S Istets ez tc 3 ¢ s g ¥ sz ¢ ( ©
M fesiish ¥ oMo j ydoOsh jes 1 dzj Sstotsdzdzte s d3d € to ts

ABSIstsdzdzOY  CBtetej dzv yd sdzde@vj Cfigtic] ¢ Istatipdiiufjvin ¢ 56 t
LOfdMm" o Odzd Hdzv OMse tstetseo Mslp a ¢ tzg Hzffl &2 o 2O sSBE&O g
ZetaSizeNanoZS.

1 ddz ftetsded € O h Ow  Zf tadtsirdi Kldade g Qs fd3odpdndzj tftso s
GJjdz ftetsded ¢ O h j of3 ~nlosRROIssctcOW | Agi |l ent LC ]
PL-aqguagelOH Mi xed C d HJIsj € Is tsiag tslaf Wik ©OQUQ NG ls jj dzw dAf tg jolakz
0,7 % oBHddz Xk phiste tsfipls NatNs O dzf Otck o 3tz/ 3t tdzo s H d dzd
MisOdzH Ot Iszgf + Is d dzj dzc dzd € s dz¢ /(JAmded 1elnd dej. dzts CHipidad a3 to*
HidtdedL Jtectseo Odedets?2 o tsH | (4dsid3d/datfde) 2 ayOHnistey difo
sBd M Jyd ddy (sddtscts ttOMmise stej dzd v .

2.2. sdkzOMmisjtedz” §j Ctsd3f dzj € M

RMartSHdzr J t6j OGJ dzls’

s dzOMmisj tedz” § BupNdgiMelg@N®DNe] (Nfe[{ Melg}(OMe)s] (M = Mo, W) B " dz
fsdzyd d ¢t s§ ks ddSC[bl EBdaiig] 284] o34 g H dugiedf s Y dzlz Is
cOMmMsostedlsj dzd dMf sdz' L s Odzd © CtBBRI ey MEd HEMIs

221, sdkzOMmlsjtede | St dzi €Mr M Isdtsdzdc OdzH O dzd

¢ d daldNp[{Mosls}(PhS)s]  BusNj2[{ Mosl s}(PhS)e] (1):

Nae[{ Moslg}( OMe)e] (100 G, 0,055 Wd@dBtsdz') tOMmlse stew
HisB OoRESHEZd 20, dAC,d2 dBBRsdz! ), i3 Odzd o Mmlsj ¢ dzw dzdz
ftcd °COO0Isjyjdedd 24 yofmtse. [ Odzj j ©OMsetste ftod &
d dzls § dzfnd o dzts d3 fjtej d&3j P do Oded d, steOdzy j o7 2 sMOl
Yy dzZlstcedW zedtese Odedg o ( 60jOW) defg / d§ osd dzlz Is) d ftetsc
dzj MCsdzr €5 tOL . 1 sdzzyj dzdz” 2 fstetsh ¢ MEh ddzd dz0O
86 ¢ (68 %). 1t HOddz" 3 C 1 v Mistsls ddBorl:$ d4(0j8,0:6,82) o
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ESKMS: o' yd mdzjMzs}(PASEY m {122, 92, dzO2H j dets HI @212,
(Me2COd) : U 6, ) (t .0 BHPOBP,(tl 72A)4e(BB). 2H, o

rdzv  f 5 dzBul)MENoels}(PhSe] ¢ t6j OC yd sdzdzts? BB A izt
0, 11 A3t dz' ) d 9" HJ dzvw dzd dNag[{ Mdel X(RSe] ts tc O s tc@|dpds
(BwN)2[{ Moslg}(PhSe] , ftodetsHde J HdzW toj dzlscj desmifteig& s iz figh
3 Hdzj dedzts? HdWWEkLdd Hdi sdiztseotsets {1 WdtO o ttOMmls:
93 G (62 %) ClsHicelsflfigizSe:d289,8HBW7:N 1,0:S7 , 0; dzO2,9;H dzs :
N 1,0;S7,0.

1 s9 j H NafMpels}(PhSe] © OvyJ Istsdzi

t OfmMlse stc € dzOMlis | MHaddIosts}( PO d3Y alzj © IFEBIs dzj3 (d3f ) o' H
ftcd Hdzj odesdz Mo jlbgy ekl B dzdg y O dezd dzs?2 o ts dzdz" 36°¢
fosdiylzlscd otj &3jdd L OfdMmro0Odd MYfjSlster dz¢ 3d dzj
Cdds jtocdese s Ctsd@3f dzd $MO © Oydlstsdzgi lsBdtcOdzd 0Odzd € ¢
fJjtcjtcOMmMlsotstewdzd © Oyjbssddlsteddzy ). ¢ OdEsedydz |
dqozd o' HJjty Odzdetsets o Isj dBBdeslsy tOMsa steO® ¢ dzOMisj tedk

1 59 J H NagMpsls}(PhSel o o SH J

[ dzw Ol tdteso Odzdzts G 5 d HJ Ol tdteseo Odzdzts G 5 o BH
Nao[{ Moslg}(PhQe] (C=1,2M0°[ ) L Of dfmr e Odzd Cul sl otcj o3y dad .

t d dzldNpf{Wels}(PhSe]  BlaNJ2[{ Wels}(PhS)e] (2):

1 sdzz yJ dz O ddQ dzdex[{\WldEEOMe)e] (100 oG, (PhSH4 3 0 a3d3€
1,0 dBiEsdzr ) o OBfMtsdzt Isdesdz B sOdesdzy (1 dgdz) . 11 |
L dzj d3j delstse o tsB VDS g H,0:80816 B EIBMSIZY jols y d ) dzjWkte( PhdEy |
m z 1386, 65, dO2HjHs| 1(8e88CDdH» 1 (tchmMPAI (2)i. THD:
mPh), O 7 Ph2ecd(BB). 2H, o

(BuaN)2[{W 6lg}(PhS)]  ts dzlz @ dz@alzts ¢BiflsN)edtlo 6ls}(PhS)]. s te  MIs O dzdz" , { 1
HdzW  toj dglse j detsistczC Iskztedzse s OdzOdzd L O, i ts dzkz y O dzd
1LWdteO® o tOMmMlseotste ¢ dzOMlsjtedesets Ctsd3f dzj SMO o i3
CegH1028N2SsWe: C 25,0;H 3,2;N 0,9;S5, 9 ; dA0256;}H 845N 1,0;S5,9.

d d dzldNpof{ Moslg}(BnS)s]  BusNf2[{ Mosl s}(BnS)e] (3):

1 sdzz y 4 dz O dApdaN@[fMadigitOMe)s] ( 100 36, @BRSBHH 3 3 O3d3tkE
1,1 dBiEsdzr ) o OBfMtsdzs Isdetsdy 3 sOdetsadzy (1 dgdz) . 11 |
L dzj d3j dzlstse o tsB M®ISH p,0: TS BIDMSIIZY jols y d ) dzMdels}(BASEH |
m z 1165, 00, dzO2H jths [ 1 M&GCO;dY: A 3,78 @,y CH N UL, 04 ¢, 1H,
p-Ph, 07,15 ¢ 2H, m-Ph), 07,38 d, 2H,0-Ph) (tedfy. 1 3) .
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(BuaN)2[{ Moels}( BnS)g] f sdzz yj dz O BzaNJzZiEMogls}(BaSs] . ( s ted Mis
ftcdetsHdztcj b elzy desMistczC sztcdzse s OdzOdzd L O, i sdzlz u g
Hdl sddzseo sets 1 WO o tOfMilse stc £ dzOfis | Gztsdges € 251
H d&%74H1148M06N2Ss: C 31,4;H 4,1;N 1,0;S6,8;020 2 H: £ &itH;H 4,0;N 1,0;S6,7.

d# d dzldNpof{ Wsl s}(BnS)s] d (BuaN)2[{ Wels}(BnS)e] (4):

] sz yJ dz O dA) dabdla[{WildEOMe)e] (100 3G, BnSH4 3 0 A3d3tHzS
0, 85 Wdlsdz'') o OBMtsdzé sdescz o3j sSOdetsdzy (1 dzdz) . 17
1 dzj i3j dzgstse o tsB VA6 g $,0:90618,MEIBMSEZY jols y d ) dzj\E BNy [
m z 1428, 73, dO2H ke[ 1 M&ECGO;dd: 83,90 @ @iy CHNUT7 04 ¢, 1H,
p-PH, 07,14 ¢, 2H, m-Ph), 47,37 @, 2H,0-PH)  (ted . 1 3) .

(BusN)2[{ Welg}(BnS)s] f sdzlz yJ dz Budd®[fitodsH R8sl . ( s ted Mls © dzdz'
Hdzt j dzgls G j detslstczC sztcdzse s OdzOdzd L O, (sdzzyj dzr f s
LWdteO o tOmkott € d&zOfMis todbScosHS B39 daRE M O 2 DH drk)j .
C74H1148N2SsWe: C 26,6;H 3,4;N 0,8;S5,7;dz0 2 H: £ 84t8;H 3,2;N 0,9;S6,0.

g d dzlsNB2[{ Mol s}(4-'BuBnS)s] d (BuaN)2[{ Mosl 8}(4-'BuBnS)e] (5):

1 sdzz yj dz O @ERfdMsf Modgé®Me)s] ( 1 00 36, O'BuBnSB( 2d9ddts dese
1,1 ®wBsd ) o OpfMtd sdsd &jlsOdsdj (1 d&d) . 1.
L dzj o3 dzlstso ) tsB tc OMoy:$ = MEDRS:00. ESLMS: 9" yd mdzj dal
{Moelg}(4-BuBnel? m/ z 1333, 32, dzO2 H jHigs tIMMBBGds)8iaA,26(518H, 1) .
CHs), 113,76 @, 2H, CHy), 1i6,81 ¢, 1H, p-Ph), 1i7,19 ¢, 2H, m-PH), 17,30 ¢, 2H,0-Ph)  ( tsd ).

(BusN)2[{ Mo6lg}(4-'BuBnSe] fsdzlz yj dz BdeN)gftMdsldjtietsgs] . ( s ted fls
ftedeHd § HMzV to] dzlsc | dztsls te HfSudAdg datdidste ts @3dz@fglzdHLAL) , O
Hdl sddzseasets 1+ WO o tOfMise stc £ dzOfpis | Gilztsdges € BE3Y
H dZBogH16218M0O6N2Ss: C 37,2;H 5,2;N 0,9;S6,1;dz0 2 H: £ &82tH;H 4,8;N 0,8;S5,9.

a d dzldNpo[{ Wl s}(4-'BuBnS)e]  (BuaN)2[{ Wel s}(4-'BuBnS)e] (6):

1 sdzz yj dz O @Pfdetad{ WalghBMe)s] ( 100 36, O'BuBnBSH( Idails drk!
0, 88 Wdlsdz'') o OBMtsdzé sdescz dfzf sSOdetsdzy (1 dzdz) . 17
1 dzj d3j dzgstse o 15BWEER=4,0:84MpSEISNAD dz'o | Is| d ) AWVt -'BuBnDe)®[ {
m z 1597, 05, dzO2H jlHss S 1 MeBCOdsY 81,26 & §HiCH3) 1B, BO. @, 2H,
CHy), 116,81 ¢, 1H, p-PH), 116,94 ¢, 2H, m-Ph), 7,22 @, 2H,0-Ph) (tedfy. 1 4) .

(BusN)[{ Welg}(4-BuBns]  f sczlz yj dz  ChipM)d{tMesti}Ptiss] . ( s tod fls
ftedetsHd j HoY toj dglscj datsfls to fSdijAdg datdssts s @3dz@iglgHLAL) , O
Hdl sddzso sets 1 WO o tOMilse stc £ dzOfpis | Bdztsdges € o34
H dZBogH16218N2SsWs: C 32,0;H 4,4;N 0,8;S5,2;dz0 2 H: £ d2t8;H 4,0;N 1,0;S5,1.



71

222. s zOMlsj tedz’ § € BMSP-dzH S @rdzH P i3

t d dzls Mosl s})] DMSO)s](NO3)4 (7):

(BusN)2[{ Moslg}( NO3)g] 300 d@e (0,122 diRsdz') w©OMlss ste
Mlsj ¢ dzv decee® O&f bz, L Of Odo Ol Iej o, dadjjtc 4 O dgd
ftocdCOfr oOdzd ¢ Oyjbtsdze (150 d3dz) ftod ddalsj dzfnd o d
sls ttOMmlseo stcO® FHhlsdg Ot dzlstt WD 0 B/ Bddz o Isj yd dzd
dzj MEBdz! €8 6OL. 1 BBdzEzyjdedzr 2 fstesh ¢ Mmizh  dzd dzO
274 B¢ (97 %) . 16 HOddG & Cru Ml dehSE a0[7,9:6/1.0z
1 7 yd fm dzgfim®ztslzel sN4O1sSsMos: C 6,2;H 1,6;N 2,4;S8,3;dz02 H: £ 64H 1,7;N 2,3;S8,1.

RS MfjSlkte MHjtydls " OOCIls] o8O € ts@PB O dgldgd fifist
Cdikf dzj € MO, ftodctsHdz | H dzW toJ dzls ¢ j dzts i lYf tistnQelg tw tdz
BB Hdzj dedets? HdWWELdd OyYyjltsdzO o twWOMlseste ¢ zOMisj to

t d dzls JMsls}(PNISO)6](NO3)4 (8):

]l sz yj dz O dZPdiarBeLi)f ths}(NOs)s) (300 G, 0, 101 BB
lTo28H 270 &E (94 %) . 1t HOdE & Sru nNoWssssh j
6,0: 8, 1:5, 0 dz@HdlsNDiSMs:cd2t5,1; H 1,3;N 2,0;S6,8;dz0 2 H: £ &z8 H 1,4
N2,0;S6,7rRs M jCIstc MsHjtey dls R OwOCIsj KM j =C B'@Az2 B @ dzc

sddzj sd ¢ O ¢ dviel H(BMBDI]NOH)4{

[ dzv  dzOfr " § dedz’ (I (BOHsBRRsOY o MrHdcddethy § Clster .
Isj todzts Mls OlYf dotd ts 83@dAd, O , 320, 0 ddzd 340,0 K (NoO, 2
30 dBddezls, 3 BJdzBd, COFHMjCLRdH YOO, ( 68 dgddeld g
CdHtEetsdZzdL O B'" d&ZO WO UM RUHO; uthB | futglte,d3lz 6Bz gy K | [z |
Mcslse jIsMiseze hdj ddzlsj ctcOdzr ftoslssdetse Mo tsB H Az -

CCMmY J tod d3d dibosls}(BMBO)s|(ND3)ad f dIsOlsj dzt dets? Mmtey H J

100 BSdz 12,9 dif Moejyjtftedetsltsodzj dedetsets (g o
HsBOoadzwdzd ¢ 900MteRCEMEM  |s Ols § kO EB j dzv. [ MOHCJ,
Mz yoO] o' Hjtey Odzdzse s tWOMsoatstc® d yYjtejr 6 YO
mMsBdteOdzd d O0dOdzdL Jtetso Odzd. 1 t5 HOdzdzer &3 Cruw d Ct
fMtsfis Odadkr j &, 0dzj8 , fits HASIEHCAN. MWy dzv o j y jfted e sistso dzj d
4 Hdg¥ o tSH datf7¥(sd0tc Offl6e QD o  lsOlsj dz' DIAEM L B G i o ¢
MydSClster dz8 &3ddaj My dzydd s otej d3j ded .
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23. 1 sdzd MOR OtcdH" HJ CMistcOdzr

231 RMatsHdz § t6j OGJ dzlsT

J COyjmseaj dMbsyddsS O HJSCMiscOdRZO dhftsd L so
Wdtedsr cridtsadddce d tjtfisdzdeds Cddz W dtod3r ¢ 1 j dzck
osHdZr | tOMlsotster 0,9 % ndstdHO dOlted¥ 0od Sy PO
dg5070 Sr O (Dex60) MmMtsslse jlsMmise jdadets. 1 tsdzd dzj ter o
dL ftjfOwOlstses fted 95Au. [ jSMsteOdy M Bsdj S kzd
ftcdsBtcjlsjdz" ©®© Al fa Aesar. [ d&v MtcOo dzj d&d v sfg O H
1CodoOdzj dsdesj Ctddyjfmlsets NaCl (13,6 & d&O
dmMf sdz' LsoaOdzd 30 % otsHde 2 tOMlsatste § JsSEMdHO o

232, [SdMmdzjdedy HJ S MIsteOdzO

250 D@ ( G R4 Ists disdzj S Edzv e dzOW BOMMO Hj € Mistec O©dzO
tcOdtstcw dzd o 2,5 didz o9 tHT d HtsBOo dWwdzd 0, 65, 1
Csdzyd destcOydqw 2,0 [, 3,4 [ ddzd 5,0 [). 1 ts dzb
9" HjtydoOdzd fHted 100 Au Hits [fidsiimdsydzo!r i}’ O e
cOOd&zOj Ismw l BtOLBoOddjd3 C¢dmMzstetsH O, Ylsts w
fiesotsHdls: MmdddsjL o St sk MemMkzHj, O OCY
ddzin do dHEZOdz daets?2 L Oh iIst ( dzOff Sedf fggiziedzdz ©h Wi js@idn g tc Bdz
OxDexQ( n) n(=61ln 3, 3-sBtsL dZ2OyYJ dedwv dMmftsdz! L 2§ BBs2 § BdeyJ «
2,0 [, 38,4 [ ddzd 5,0 [ MmMttlss jlsMmise j dzdets) .

233. stsdzdyj Mmlso j dedetsj tsftcjHjdzj dedj W EkdzC ydtsdzOdz

ltcejHo OtedIsjdz dets f jtojH ofj d3d OdzOdzdL Ok ( C tetsd
5B tc OL fyts dzaedls j dz' dets Mk ddzd fted f tsdedy j dedetsds H O dzj
sBtOL Yyse oMmj {1 SCMfJjteddsd dzlsr fsolsstewdzd fwis! tOL
9 MBhBisdzr O ctcOBB § sdzd dizj tcO.

dtSH jtoy Odzd j OdHCHQ)G deHtallz frff (

#4SHJ toy Odzd § Odz' HjGedHdz R Ctelzf stf toj Hj dzw dzd
BsHdW dydteseo Odzdf®0B], kg BisB@ O tdseo OdzO dO ¢ tsdzd
Odz? HjEdHde » ctolzff ) & dHtetsC i) (AL OXBERER) M tc® s © ISt
60 kg HsBOoadzwdzd 2 COfdzd tcOMmMlsatste® Isd dstsdztso ts¢
f sHC dMdY dzd 0 ,HCIHfts W@ flse Rigt8ds ( f tod  Istsdd yo jls d dzH
10jd& € oMotk H S flstc ONBEOH i s By gj dBv defddzH 106, O0s tsd
Y Jdzsr 2 o9 dHLEpHZzoe ) dedflalg judedladz" 2 tcOMmlsotste f jtoj d3j h ¢
Cod3dzOlsdets? Isj B3 j cOlskztcj. [ Odzjj dL B' IstsHCIHEHFRBC fi
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(stcOdey jor 2 yojls ddzHdC Olsigjc@b . § bz s  dzd)| dzt &w + § fi
H4BHjtey Odzdy Odz HjGedHdzr » Gtk WOMMuUdlsr o Odzd ¢ s
r— (6).

GHV-tsB] BB L OlstcOyd dzdz" 2 Hdzv Isd s tctOexQ iz v dzd e G
-sBl HGE L Olstc Oy  dzdz’ 2 OxDdx@Qn)ls ( lotc Bdekdf®r, Yij dfQM MO Bt

(9 GCteOBBOR) .

dtsHjtoy Odzdi ¢ OtGE@RCHMICKO)AOH] @Ctolzf §

[ dzv  tsftcjHjdzi dedv MBHJjtey Odedw € OteBtsC Mddz dz" =
B IssHAPE. 2 2 0@xDefgn) tOMlso stcH@Rd BB OB EReX 9 Odzd 5 B
Codzr ydw d M f§odsh s O BHT HsosHddzd tBI j d3 tof
fjteiBihdoOdzd o Isjuyidddj 2 yYyOfptse Htod € Sd3dzOIs dzts?
sCdMmdzj dedetse s f sdzd dzd s © ( B sdzlsy M dody jds@is sCJ fif doslis A
MdzOB 82 CdMmdzslsr ) d or"Hjdvjlmw ECMEMmdow ¢dmdsl
CdMmdzslsz tsllsdlstctso™ 9 Odzd 50, 0 d&3f NaOH, d-gfhtztzd dzls
dqdzH d C Olsstc O.

4 SH | ) Odad j-¢ § Ig L) s

rdzv sftejHjdjddY Mhielff Oda)y sdj tctsd @yded 2 SH K
[206] 50 &Q( M)x Die@Mmlso ste®,dzdH B Go deyddzdH 350 BSC dz k¢
Nald ddzlsj demhdodats f jtoj d3j " do Odzd. 1 ted L Istsds tcOMmilso ts1
slslsdlstctso r 9 O dtfpSA: ,HASO fdsfdzdzs g m d 5@ gefhiyo o sH | -B 1@ ded
LOmMMudlsr o0dzd 5 MdzjHEksh j &z kteOodsj dzd® toj OSyd(

l2 + 25037 = 21" + S4067 .

234, vddzlsjL dzOlstcd j o ts?2 Misdzd BdODpRNNzdzsets Hj ¢ M

Il sHdzr 2 WOdpiQo)stg 100 HEG) ofs Blic @Qgdd Is NaOBlHzgpHD , B.f 1 s
tcOMmMlsotste ftodSOfr 9a0Odzd ¢ + IsOdetscdzze (10 &Bdz) ftod ddz
sl ttOMseotste® (lzlsy 3 yj destcdW zedtetso Oded™w (16000
1 IsOdesdztsdz d Meh ddzd dz20 esLHEARj. IraosH ~ 100 %.

235 [ ftej H ] dzj dzd jf todrdLdf]tdifds d

1 dz0yj ded W slsdesd Is jrdas fopgsj2H j ez bz sfifls d d figlf sdz! L 59
odmMEtLdd3d Ste®. RL®BJjddY ftotsosHddzd HAZY oBHA n
fted 25 . [ d&v COYHBGEL BGBKEOL YO = tfs, o3jcter sty dsjods
oW L Cfffed Hd) J ot &3 dMisi uj deeffiytc jto-Odpjlsjo tsetct®©) dry  tscpfitpls
tcOfMmMlseo stedIsj dzv (o9atsSHT ) .



74

236. 1 tedMmtsj Hddzj dad j -dWL diAststasj Ui QjdgfCls © ¢ f sdzd d3j to lz

ltedMmMsjHnddzj dzedj Wdzktstej My dzlsdets? By s d ¢ f sdzd
[207]. r dzvw 1 s ® didJ0 NBQxMDe xtcOMmilso stew dzd o 15 Bd
HtsB Q9o dzv dzd 2 4 0 FITBS(dt drz@sfitdsiofatg @ dz d L slsd syd O dzOIs ©)
10 B/ BBz (6, 2 BEBBd ), 9 BEdz 10 % twOMke O
cOmMsoste fjtoj BINdqoaOdzd o Isjuyjddjy 24 yoOfpse {tc
(DexQFITC d dzjaDexQn)-FITCMmistslso jIsMmilseo j dzdets) o MOy do Odzd d L
dqLB"IsCO OyibsdkO® (150 &) d f§sdazyjddz 2 yj dsr
Hsf sdzdzd Is j dz' dets?2 tyd HRECHSE s jdyi fif o e Godbdigise tis tt @&d d &
M fsish 8 Oyjltsdd (10 d&d) . voOotks fwsyjHztkz

24, [ Olsjted Odzr @&&OWfisgetsatzl = Ssif dzj Chss d H

24.1. 1 tsdzlz y Md@pexQd M*@NaOxDexQ(n)

I'md +CMmYjtedd3j dals’ fesotsHddd f§ted MOGDEIAD L dzts
M*@NaOxDex@n) (xeH p d DeR@xwA d®, 10, MNaOxDgxQd) 040ls th dzWvO G t
CdzOMmis j todzts ¢ 5 M6l MSE|(NBD M[={Mo d dzb[y) ©® dBe dzO 100
ftesotsHddzd MdzjHE®*hdd3 tBttOL 503 100 &6 HJSCMiste
HsB Qo dzWw dzd 50, 100, 5605ddzd010G® dfldf @QHEY it
Cdfds jtocdesets Ctsd3f dzj MO o tMiEh jddsd [ M ¢ tsda
HsotsHddzd tBI jd3 HEts 5  d3dz. ]l sz yj dzdzr 2 tOMmlse Ste
el OCydtsdedzz® Mmd3j M! HsBOQodzwdzd €& 25 dzdz 1 Is Odzats dzC
9" ff OH jtad@fdgy j® sets SMOHC O, Clstster 2 slsHj d&zvdzd sls
(16000 B/ d3ddz o Isjujdedd 5 dBJdezls)  Gwsd3' 9 0O
fjtcjMlsOdzjIs CtcOh do Ols! Mw . [ dzv  H st sdzded Is § daHQzts 2
or MO o0 detsdzsd3 ( 10 dBdz) , ftosdg 9 Odzd 1 Is Odats dzts o3

242, | simsOdztso dzj dzgdj Odz' HjEdHdZ 2 ctkff o 6

OxDex6 0 (1) (500 Be) wOMmlsestew dzd o sCIN dfdz 9] tdeHj 'd3
9 Isjyddedd 24 yOfmtse . DegxGDKLYRAE do M fiffsOO dfte sOddgddzde L2 tc
OyjltsdzO (50 Bdz) . [ MOHBE BlsHjd&zvdd s ttOMmMlse tste
sjuyuidedd 3 BJdezls), fJtosdz a Odzd 3 ©OLO Oyjlstsdsd

243. 1 tsdzlz yj d@Dex60L)Red

Mol®@Dex60(1)Redff s dzlz y j dz O ME@Exx@fM{@NaOxDex@n) (. 2. 4.

244, RiNMdzj Hso Odzd ] MIlsOBddz! detsflsd BOISjtced Odztsea o

[ dzv dMmfdzj Hise Odedw MisOB d dz' dzsNifE@HexQ M*@NaAOMDIexjJdy! dz
(M=Mo,W,x= 5, 10,0=50®,d 210e edddis’@pexd@®@)Redtc OfMls o tstcW dzd
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oH"™  HtsBOodzwdzd ¢ 4 5DMENBE §izl f s Ofgq iz dets 2 ( s gzl Yy
sBteOL Y0 MmMotslse jlsMisokzjls BOCHd 3Odz! dets?2 € tsdgyj dzlste C
10sid3 dL ftsdzizyj z@kds3BO0HEE dtstc®OBBO Y dzd o 20C
9 LOadMmMddssMmisd tsls otcjdidjded.  OMlseaster BBOIs| tod Odzks
COYHB2 LOfdMm' e MfjClte® ofMmj tBKLOLY" yYjdstedWkzc

25. 1 dsdzse d yd MS dded Wd Mfpdzi His9 O

sdzj ssydz' § SkEd skt

sdzjlsCd 1©€0OCO0 ctHdpdid {B3S EZEDHIGO o( | sffkH Otefmiso
odeemMsdzsedd d Bdtlsjrndtsdzsedd ¢l jSIststcée d Skdz s
o Mblsdesh jdedd 1: 1 g W jlsOdz dzts 220g tzig 2 j D Is filgts fipt i t5 |
95 % otLHEZARO) fwd 37 AC.

251 [yj &S O yditsistst Reyddssmisd, [ uvwu

SdzjlHepP o' fj o-rtzdetsa dz9 § f dzOdzh j Is' -7f) $DVezdely F Szls 2D
LOIjd ddSkzBdtcseo Odzd o Isj yj dzedftcd 43 1yOMise s dzjOids!
otsHdZ &3 tOMlsostetsds SBtOL YO f EZCOL Odadets?2 o S Ot
sduddedd ©YftejHjdzjddesets otej d3jded fHtod IIjn xNJ L
3-(4,5H d d3j Is d dsdfdD s divdgd dzls j IstceOL sdzd 2 BtetsdzsdH ([ s u) HI
250 &B¢e/ Bz d ddeS zBdetso Odzd o Isjyjdedy 4 yOfgtse
(100 &S dz) . [t dyj MS ks f dztsls dzetsfyls gL d&3j tew dzd
Scientific, USA) d&&0O Hdozdd] otddz 570 dzdz. LEfipy
ftosdzd W j tOydd tcOfMmMmudls’ 8 Odzd co¢ 1 CMmY j tod dgd dals (
(LV) T @dba [}

252, [yYyj € O Cdzj ssydetsets ftotsded C detso j ded Vv FAORYe s Is ts

sdzj lHepR o' fj o@eaps Wwdz'6)  dzOdzh jIs' ) 4 € dgpdstg Uzls dzlO
LOIj B3 ddzS B dtetso Odzd o Isj yd defficd2 B 7yOMmsa tseH dD 19 d3 i
f Z2COLOdzdzts?2 © COYHBAR Mkzzyo] Ctdeyj dzstceOydj 2 H
SftejHjdgj dzdetsets otcjd3jded fJtod Isjn % § dzdlz figdetisee g
toj MMy j dzH Jtctso Odzd PBY sipli ODptz®dg' BASR j B8] Yyl j2 Mr ots
Cdzi ssC OdOdzdL qietso Odzd dz2O0 yYdlstsWw dzested dzd stey Cy't
dMmlssydzed ¢ otsLBEYHjddWw M Hddds?2 oBddegds 8 &8 ddL
C d&zOMmlsjteder & St dzj Sftse d dMmistsydedS oL BEYHj ded
519 dedz Hdzv odLEZOddL Oydd §RT@I B O, BsHIW Jydtet
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253. usH jtey Odzgdj dBdZdBHj dF "o S dzj sC OR, Ru)

sdzjlHepp M Ctsdeyj dz€TC @yl 56 Q fAHBsIChs jogidr dets?2 Mtsj HT o
libted M HJOMj Istetsdz 100 di3d3 d ddz& B dtetso ofdtgdd 93 7s |
1 Olsjd3 oatsHdzr 2 tcOMmMlseottte BBKGOL YO M k¢ OO deziz? dzg &
libted d ddSikzBdtetseo Odzd ¢ &6 b uddedesl GH] sl dzj dgdpts b
ftesd3" o 0dzd 3 t©OLO Mlsjteddz dzr d3 W sMW Olsdz" &3 B EW | tc
(1000 B/ B3ddz 9 Isjuyddedy 5 dddzlzls) . 1 tsmdzy yJ dzlst
COYHBA BBWOL Yy . 1 tsdadmijjoddetdss CHdisjolsssngddizs Hifs B |
BkWit] IOC, Ylstse ' COYHTMT22 BBKGOLJY MBHJYOd
fsdzlz yj dzde" = MMy jda dv e 5§ t6j-H ggdzM bird ts digizts Y ts dgpef nj G
ddzH 2 ¢ EnhbovdztO dzdzts 2§ efQ uBALZBEEUSItcOL toj M O M j d3 6300 ¢ I
(Thermo Scientific) f tOMfr dzdlsj dz' dets?2 C O3 tots2

254, [Yyj S O VWislsddHizydtese Odzdzs? ydlsslstst md ydsts

Sdzj HepR o' Mmj o-Grizdztsa dz9 § f dzOdzh j Is' -7f) I Dzl s Gzls 2D
LOIjd ddSkzBdtcseo Odzd o Isj yjdedftcd 43 y0MmMse s dzj ©G d3t
oBHAZ B3 tOMmMsotstesdy BBOL YO M ECOL Odzdets?2 o € Oy
Cdzyd delstcOydvw dzdxy 4 Isj dddeso 52 ydlstsistsS g tggizts f bizgl i
otej di3gd ded ftod Isjnr J Emdzse dwn . 1 sfdzy 1 tsets
40008 00 dzd3, 22 0zORIOIstsw dadd 20 fmds o Isj yj dedj <
MtedHy BJL SCoBfdimMO, dhftsd LsoeO0dkd ¢0O0¢ lstedyO

255 RLEyJje@ijf tcj Hj dzj dedwv yOMmlsdy o CdzilsSj, 1 G|

sdzj sC e Hezpdz' sdodtetso Odzd fy otsHdz d3 tcOMmlse Stesd3
Cdzyd delsteOydji?2 o Isjuddedd 24 yOfgtse. | PBY d3 s UajzJs
WdSMmMdesoa Odzd 2 % ¢ dzzlsOtcO2z' y.j cldEfipdz] o1 IPBEE 9 Ist dj
HSBOo dzWw dzd 1 /M tFEiSso(slis dgg)O d tMisOe dzv dzd dzO0 1 y
(1000 B/ Bddz © Isjyjdedy 5 dwddzzls) Hdzw BtOL 59 (
MtejL™ (70 dzd3d) B tsdzef L tsts@ids]j dff g figO B C teslstsdZIO L
d3d H dz" J fmMd ssysd. [BteOL YT dL 2 yoOdzd M dmf sd L
BgCtesME sy O Libra 120 (Zeiss).

256. JyYyjdzC O Cdzj ssydetsets ftotsded Cdetso jdzgdw, € tsdaW s
BgSCteshsesfdy (s uf)

sdzj lHepR o' fMj o -Guzdztsa dz9 §  dzOdzh jIs' ) ® Cdzjddsytg Wzlsdete
LOj B3 ddzS EBdteso Odzd o Isj ud dzdftced 43 YOMmise 1 Bls P d3!
MecjHE LOB] dvdzd Mo jyJi2 MejHB2, MHjtey O j2 otsH
Cdzyd delstcOydi2, d HOdzi] ddSfkzBdtse Odzd o Isj ud dd
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d WdS¢mdese Odzd o 4 % fHfOOWBttdzOdz HjGdH] . CH
CteOMmdIsj dzj d3 Hoechst -2B842cdizd iDMeRadlisaeesi2 ghdigdis.
s dzj Bd &z O dzd L fiyff ustspsOIE@ell Analyzer 2200 instrument (GE Healthcare, U..3zd
Zeiss LSM 710 (Carl Zeiss Inc., Jena, Germany).

257. [ftejHjdzjdzd] BERZtwtseodew G dzgjteOydd oéas o xdo

sdzj lHepR o fj o @akzdizsa dz9 § f dzOdzh j Igr2 i € Qg duip € dzlsiAiz
LOjd ddSkzBdtcseo Odzd o Isjyjddfted 43 yOMmse | &ls Hdd3!
McjHE LOBjdvWdzd Mejxj?2 MejHs?2, MHjtey Oh j2 otsH
Csdzyd dzlstcOydj2, d HOdziJ ddeSkzBdtetseo Odzd o Isj yd dzc
sSBtOL Yo @z 0ty &S ) , dmf sdz' L s9 Odzd o ts &I dnjlsdz’
C ts dzls te ts dzw Mstslse j IsMise j dzdats . [ Odzj | ¢ of G&t€ e[ 18" iz
H - dzsteW dzz tstej My d d dz-DA, dS@maAls Qlls @ HEPEE @2-¢c d Hte s ¢ filg L Is
fdf jteOL ddzt sOdzmMkzdz' W sdzso 82 S dMmdzsls©) o Isgztyg jlzdzs o
ZOBfs2 (500 Ik, o O 400 ded3) © Isjuyjdedj 15 o3d
CtcOMmd IHpedhpt& 3 3 4 2 . rdzv OQoalstsd®izOdyi MEts?2 Whkkttej My
I N Cell Analyzer 220 65 tdG3dz Hig ald ot jhddrfayyj etdztf jUdk ) U fiyse
dmf sdz' L s9 Odzd ! H dzw OdzOdzd L © d dzlsQ) Alzin dho dzshfffists{dz! &
ftesctcOBBdse s sBiMfjydddw I N Cell I nvestigato
mtcd Hdzj dzdziz® d dzlsj dzid o dzsfplBy W dzkstej myd dzydd DCFH
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3. 1 dLEd d@BlHTEZYH § dad §

l1tedo j Hj dedz 2 sBLiSte dzdlsjteOlskzter Hi i3t dzisted tok
dzj stec Oded yd MS dn dzt B dets W Stots o ) sB dzOMlsw A B (iS¢
otsHBStcOMlse stcd dBsMisd/ oesHsHdMY jteddtelzj dissMmisd, dzd

ScteOdd yd MOz dBodPdzedj o Ydor s MdMmlsj BOR. [HJdz
i oaCdzt yjdedi deOdetstedzOL d3j tedzr 1 tBI jJCIstse o dBOIsted:
Mots2Mlso Oz COC BdtsMie &3j Misd BdsMIs! ftesMissls O  dst
o SH St OMlis o OB’ Qjte fHS dz W & dzW 8 Isfw  ilsdzd Yydzr d@3gd € OdzH d
OG j dzlstso . 10 ftedddjtcey SCoOdkstsorn btyjs d OfS<t
ftedtoesHds j] §dzd g ter wodzwe lsfqpw 1 WWiClsdoeds fsd Mmis©

[ OdzdzO" OB KO { tsf)o wIisjHAFG dis Cdis @ dzOudsy jiefige gk S ts d3
otsdz WicOBO d HBOjtcdOdZzOB dzO@O dr thdesoe j . 1 dzO@ 5
M sfmtse dzsMmls Wslstsmj dzmMde ddzdL Jetse Ols ftesyj M ¢
202 Isd fteddsj dej dedj ot dfdz§Gc dsg H R dz@Anisw 8§ OF d B tztzEs d 5
sSBL tStgj o dzOMmlsswh jj otejdd dLojMmbdes teteOded Yy
HOdzdztse s Isd i O. ] ntSHJ o' f sdzdzj dzd W HdMMJj tels Oy
otsHStcOMIse stod d3" - CdzOMmisj tetsgd MsCE siststf R 2 AL ) b gzt
Hist sdzded Is j dz' dzts 2 MlsOBddzdL Oydd o otsHdesd3 tcOMlse
fsdzd d&3j ez BOtcdykz. 1 COyjmbeaj ©OCEB2 d&Otedy
otsHiStOMso stcF Ve Hf BEEMBtcOdz d Jjets WEkEdSydsdod
BsHdWdCOYydd fsdzddjtc® BM dz tcOLtcOBsSIsOdz ftetsfilsts?
Colstster 2 fsLotsdzwjls © ®BHdd "Oc § sdzkzydR09 i d
fesdzEyjdedz" | St dzj SMr d BOIjtedOdzr dzgO dr Mdatsoe
WL EsdeRd yji MSdn di3jstsHtse, O kOS] Mt o dd BOd
Meots2Mmlse, cdHtddlsdyj MSts?2 MisOB ddi dasmisd(ls @ls jodz'Hd
IsOCyJ dMmimdzi Hise Oded ¥ B dBAEREOY ud ME B2 OCIsdeo dzsMmisd

Il fteddzsy jdedd © kOBddyYy) 11 ftojHMIsOodzj dz MY df

t OMmdislsteddz Btsdzj J Y osHtosBdats § sz yd dede’ § toj L Ez¢

31. s ®Mls j t&ds dif dzjiS ff ts dzd ¢ O dzv O A3

I ddljttOkkztej hdesSts dLeojMmidts, vyt HEsddsH,j
MesHMise sdf214 fjj efpov L d M L Isd B Ul & H e dzOfctoOdrisid
Cs@Rf dzi CMse M kdsdzdcOdH OB BEHjl -BpEOL sE§EB8K
ftojfwisfisotso Ols! L OB jdds Isjtodsd dzOcdz’ dzr 7 ozd ¢ O iz
qLo jMisdes eoMmjet dzjMStd St tugdnBidiSts o ¢ dEOENdsY]j dajdf iy
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Isd tsdzd ¢ ©dzH O B3 [{ MosCOls}( RE] ddzts Ph Bn ( B j daLE( dzBy) [212, 213] d

[{ Moelg}( SGsFaH)e]?  [214]. J tcOB Sls 2021 GEBHO B'd&O {§ts
fsdzdWiststedtotse Odedz’ 3d O to tEHBIB(GAL )] M 3dfo db df oY N3
p-SCF4-CoFs, p-SGF4Cl d p-SGFi«CR) [215] wlstsdls ldjlsdls! , ybkt

CzOMisjtoder » St dzj S Mtse o tsdz WtcORBO M Isdtsdzd ¢ OdzOH
o' Hjdvwdzd o odHj MsdzBAN)S jdsded B izdsff (2Ot datpaRity ts ) b
fMewird M Ujd3 HOdedz" § ¥ Mz H delh) flisfors o azdzezd s fip o 51
dimfidzi Hse OdedW dr cEdHtddlsdyi MSB2 MisOB ddz detsfyls d

[dzv fsdkzyj v dse' 2 kdsCtisfdj SMse o € Oyj
Brdz orBteOdz SCtdi3fdzj € M dzjcSCtskzatsHWwh dddoOduf s
Na[{M slg}(OMe)s] M =Mo,W) , O o ¢ OyJ Mmislodts W jtedstsizd ¢(ORBEHSSH) , B
( BnSH{| Istjidds d dz) B j dzL d B3 BE ifiAsQulz f4eso sHddzd o 0O
B lsOdetsdzO o fHtodmizlsMmisoadd dL B CIEOORSHEEts dzd @O dzHf @& (C
L Of OV dzdzts?2 Mils j S dzv dzdz®® BB dad j | 2F su@Phtsd OC ydd
LO®RG " Jjddi IsjtedddzOdz dz' - todgffcde)d@rjipley o s ef ts e (ofst;
sSBtcOLBdR B dzts fsdzEyjdes 6 deser n h j fiNpMIEF(RS) dzdz
(M = Mo, W; R =Ph Bn, 4-tBuBn).

lted tBtOBBISC ] toj OCyddedzts? Mmd3d M BuNE J Isftadsdfis-g
LOd N J dzd 4 Na© [fCsBaMI* d sBtecOL 28 Isfyw IsjlstcOBzIlsd
(BusN)2[{M 6lg}(RSs] (M = Mo, R = Ph (1), Bn (3), 4'BuBn (5); M = W, R = Ph (2), Bn (4),
4BuBn(6).l1 zlsjds HdWWELdd ¢ Otetse HJiI ddzsestsets + Wdts
B3j sOdetsdzy B' dzd ¢ sdzlzyj dzr 3t (IS(R) A6 Is Qfdiie ¢ tHHAYT J$ tHOR

H4t56 zZOMdaets HOdzdzr d3 toj dzls e j desfistelz € Is Iz to daly €2 (4i®)dz0 d
Wodw e Isw Isdfdyds &3d ftedd teORd 5CIsOL Hted Mgyl d -
(M =Mo,W) , MsH jtey O dar 24 CdzOMIsjtoder » ME jdzj sde" 7= !
fpwe j2 1d3jlsOdzdz. S SCO)YHB2 G t\bdds stz ld Gadzdzts © @z Ids)
fJicOBRdHOdz! dzesatstnistd © sts Az, dedefOxHRdzd Is j dz! dats S O H ' 2
Oltsds Mjtr CtttHdddtess Odz sk (dzdRBS,IBISc4RBURIS I (zs d3f dz
[Mdzso dz" | CtodMmMlsOdkzdzsetcOW dui MSdj rROttOCIjtedmisdSd
ftej HMisOodzj dzr o P& Ldedd o IsOB Az



[{MIg}(PhS)e|* [{Mglg}(BnS)g] > [{Mlg}(4-tBuBnS)g|*

tdm. 3. 1. ulstsEERE)d? (@ddfoswzR s PH, BnMiBuBn).

dtsj Hdl)daf ¥2) Cted MisOdzdzd L 2% Isfpw &  d3ts dats § dzdP2izats 2
1dLOadMmd 30w yOMmls! etsdn MistckzClskztc MisdfREYfIls
sHddz CBN'Y sdpj dzlstcr € dzOMmilsjtedz" = Odzed sdetso dzj 3y Ols o

stsjHddR) g MisOdzdzd L 2 Isfyw o Istcd SPek dzdas 2 L @ af didg dSa
MistezClskzte MsHjtey dls Hoj { tsdzehliBddd” S 0@ jBuBisdh HDEE
Msdz' 9 Olsdz' 7 Bsdzj € & dz B sOdetsdzO M L Ofyj dzj dadzts fyls W
Msof OHOs s M yjdelstetsds ddzo §j efd d .

[ dzv s HAdigjj def W Odzts iy sz ydls! Rstetsh dj dstsdats
sSHd&ZOSCE BM &ZO0 f tsdzzyj 20 dtsH j dz RiS=tc d 0 s O 8zdzd 1y jsfg G213
CoRf d)fmsmMistczC szt (A ¢ iR dzj € Mz

stsj HJdAdE) d46)€ ted MisOdzdzd L 8 sfqw o Isted CRAY dzdzts J L B G df
yomls: wetsdn MbtekzClskzte MisH j toy[fMsls)(l-BuBss]d, dzizts i diz@ ids
BWuN"d 5 BHddts?2 Msdz 9 Olsdets?2 dBsdzj Skdzj 3 Is Odats dzO
Odzd sdzso Mo f OH OB Is i yj dzelstesds ddze j tsfyd d .

| iR stedwy Cwizinds | s et n fsdzzyj dzdz" = Mtsj H(
citdijlbtedd t©Odjj tfdMOodd & ClOiHteduyjMSds dt
o tsdz' W B2EEE7,216] | Y Ofls dzts fls gMoi Me daqoitt’'dzOf s w jsIyw &  H
t51,686(9)H 2,689(8)i d tsls 2, 780 ( 9) Mmistslsd j, HA)S @ jopdzts dzw w L
sl sdfO IsjtdddzOd dz' & dzdc Odzn so . IWiWtH WYl d&PE QA
L Oo d iy jlstc dsdsdzO dz' dz" = dzd e OdgH s, B©H OS5, azOf[td® s d®jj
dzj Btsdz! M tsj k6 tstetsyjoggdigjO dip W(-) 2diQ@BlgOs @fiadz] dzd jd e~ LdgC
002i) t Offils WM Safjy Ols o RHISHILRSEDA); o ~ttshts fMtsd
dls j tOlszteds B HOdzdz" B Hdzv L o j[dds A25]n  [Stydgiftizj I
Ylsts H dzd MCELf§aselOd d o O Is W tcdfO f4§06,jGR3sH ] sl ¢ BSE dzj
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C st dzj SMF@A@BEBNS. wtcj Hdzdj L dzOyj dedv tsfydetse dz' 7 H dzc
ftedojH,jds o IkOBddyj 1. [ dzv  MteOodzj dzdw ISOC Y 4
Isd s ¢ ts i3 @BiLN)HHE els}(SCioFo)s] (M = Mo, W) [215]. v e dz' IS o { sdzlzy.
MsjHdde ded" 5 dzORsHWISMY o HJOfOLEGd Gl 107, 25
ZC OL Odzdz" d3d H dzv (Bes)E{M e3FCdzo)6] fylts=dMo, W) [215].

v O B dz o©

stojHdzd] L dzOyd dedw wHdzddz MowL j2 o S dj ¢

gtsjHddzj dzd| [ J IsO¢ [if[, i Mil, i Mi S, i
Mo 2,689(8) 2,780(13) 2,531(11)
(BusN)2[{M 6lg}( PhSe]

w 2,673(9) 2,803(14) 2,530(13

(BuaN)2[{M 6lg}( BnS)g] Mo 2,689) 2,780(9) 2,50914)
Mo 2,689) 2,78510) 2,5054)

(BusN)2[{M slg}( 4-tBuBnSe]

W 2,679(9) 2,809(12) 2,504(3)
(BusN)2[{M 6lg}(SC12Fo)e] Mo 2,68(1) 2,776(8) 2,531(5)
[215] W 2,674(10) 2,799(8) 2,550(6)

RL tjOSyddedets?2 w3 fdzy Gz 3 dzp M’y dzOlstcdj o' n
Yylsts tded BEHEIS ttOfmlse tsted d3" ® 9fH]. l " AtH tj O
MsmMisOo &8 8,210 Hdw ¢ d&OMmisjtoder » St dzj CMtso  dsts dzc
5868 %.0 0 j dzd yj dzd J Soved] fi3j dflatfd to,j @c telzL € d Y tetsdzd ¢ OdzH O
gL diB3jdzj dzdW d3 o' AsH O tol @F g dpls dzr (r] L @ dz® EPNSOdz0 2§ I
ftsHIso jJtoy HOB Is L OB N j dzd J OMej da@RS [daRweiz! Uas &Y dizff & PED B
RO j CIster 9 Oy lstsdedIsted dzj , Mse zOMdes C slstste’ d3
CdzOfmls jtodes iz S sd3tf dzj Sz iy M jMmlss v  dd 5 & EcOdEH G dsct
sBtOL Yytse ftoedMmikzlsmisoalzs ls € tsdzj2e)QdzdvO IscffftpSdaifsc\pjdaitPd] d
Celzf(f~r 25% 0 Chdststets] Htosf OHOj I ftod CtststeH ddzOydd
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——Exp.
—— [{Mo I3 (PhS)J*

Na,[{Moglg} (PhS)g]

, Nay [{Wlg}(PhS)c]

mem mew
i =

T T T T
1115 1120 1125 1130

Exp.
— WL} ®hS) ]~

” T T T T T T T T T T T T T
4000 3500 3000 2500 2000 1500 1000 500

-1
Boanosoe YHC/10, CM

T T T T T T
1382 1384 1386 1388 1390 1392
m/z

t df. 3:mA.J CNBEMIGs}(Phe] (M =Mo, W) , L Of dMOdedz" § o Q@EMHE LBt
PhSHJ Nao[{M els}( Ph9e] (M =Mo, W) ( 1§ s Qo O) .

lodulz Mdd3d) sted ydetsmisd 9 dzOfily jj 1 deticdOs. @ dbtEE Qi C dy
ZOBd&* HOj kMW bisdr S5 SHddz dZOBBE MdedOdss, fslsds
sqsmtjHdds dzedv ftod jets CostHddOydd ¢ QHflsO dek
M desets sk, ftod | std Mosldsh jdd] ddsjdtod
3. 35 4))3

Nay[{Wolg}(PhS)q]

Nay[{Mogls}(PhS)s]

I)©/SH

a:b:c=2:2:1 aivian

t o ). H3 ¢ Biff j S RhBHJ Na{M els}( Ph9el (M = Mo, W)  Me2CO-d.

1) fodzyjdd j SsifdjSh wOmMsoastdd o GEcCd
Oyjlsd, Ovyjlssddstdd, rfuf d HE., o Ikt EhSjddhw
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BnS dzd ¢ OdzH Od3d . Ngo[EViiglf}@jBOENDs] (M = Mo, W) dzj tOMmlise sted d3f
ojJteWilsdzts, MowL Odets M or MsCts?2 CcdHteW B detsflss ¥ Is

3.1.1. 1 59 j H NabfgMpels}(PhSe] © OYJ Istsdzj

l AtH] RrOLOCIjttdLOydd SCtdikfdj CMse d&" B d2Ofk
stec Odzd yd M¢drmr tOMsotstedlsjdzvn, 1OC d © oetH]j) M -
M {Isdd3 B dzts fteddgwIsts tojh jdzdy BEHJdzdls! sMEdsp
tOMmlse ste dzO tod B toj Nkl PhBezts ¢ 5 dA 5 diOW OLTAPO B '
fsojHjdd] HOddsets C(dfdj MO o ttecOddyj mMScdn
Oyd stsdz. Hu @Fiftf jds®gM osls}(Phe] ( Me:CO-ds) Mts o tej of3j dzj o5 o f
CostcHdddtcseo Odzdetse s Isdsdzd e OdzH O ff sylsd { Sazdzts &) EzO f
Bsdzj j] MdzOBtsets §tsdzv (tedMm. 3.4). dlssdls lsd3j Isc
MosBBHAdRE IsdsWj dstsdziz, O, dzdnjizj et &s® I§ patz'da@ts , dzj o ' |
zdlsj Ol kzter dL o j MRS, M ydtse e sds¢ d fhdzv Is* RFO) H b
Mz dze W d BB )217, Q18] o© bz ydmdzi bkdsda , ¢ $28632a14 dzd
l j etsW s dats dztsor j-7T M B dz@3zH . 2@ sBIs@Flsmiseoze Is € d
dsdzts o, CostcHddzdteso Odzgdz" 1 & d3J s Odzdzs € dzOMls j oz .
Colisf dzj CMse, Ikt MsjHdd ddy M ikt EBMESEDO dzdz’
MisOB ddz' dzf [A26]. olsLlstznyj o[RIZ@YiE kOO IsBModClsi(REE |
(R=PhBn(Bj dziE[dBY), dzj c¢ts tsCdMmMdzves smqw dz20 ewsLHERJ,
LIssets ftesyd MMO dzj Hteso tsH ddzd .

PhSH

1 nenn

CBEIKCIIPHIL.

T T T T T T T T T T T T T T T T
755 750 745 740 735 730 725 720 715 710 7.05 7.00 6.95 6.90 6.85 PPmM

t dfm. 'H8 [ #mt j ¢ Maif{ Moslg}(Ph9e] o Me:CO-ds S Is  © t6 j d3j dzd .

s otcj d3d dzj o3 NFfl{M oikJPNBeh sSt8O Oy j Issdzy dzOyd dzOj Is
tcOMlso ste ISOC Y j 5 fighyO jsdnipH CtOC O g Mokl diptS dn© , d L. e OMmls
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LW tetsds, BN dzd -MyQyCdsm@ dztcd RlsdzSC j 3. 5 o dH datbfyrn uHsds
Codif dzj SMtsdz &2 Wistcd3r , orf Hjdzj dedes? dL tcOMmlse stcO,
9" fOah jd3 8 Oyjltsdzj, tswEdgYs sy OC §dij @ ddy HO
Yysts o twOMmMsottcj] OYyjltdO BOL 8 Ismw ofjts tdsdi’ toc d§ =izl
dzd e OdzH 59 MRID) W § dz@ kR 'ZREQ )dz0Is ™ (

Na,[{Moglg}(PhS)]

«pacTBoOp»

«oCaAaT0K»

y '

SOZ Vas

T T T T T T T T T
1400 1200 1000 800 600

-1
Boanosoe unciao, cm

t dfy. 3Mmy5). ¢ MabMoslsf(PhSs] d W sted3 dL cOMESOFERASE 0%k M@z C

lted orf" HJ Nagd{M @ldgEPHs] © Oydlstsdzei §tod HdAzj o des
OB dz¥ HOj IsMWw L d3j dz dedJ Wsteds MiJSlstcO (tedm. 15
M orfOHjddjd3 BBEKGOL YO dqL tOMmMlses stcO) . r dzv L Of c
OyJjlstsdzgj BlsBdtcOdzd d ® @dz{ o milxfl2 Isd dzte 8 @y + W d to 5 d3, 0]
Oyd btsdzd Iste d dzj , so¢ C0O0¢ Oyjbtsddlstedd weodwjls-mw
sB dZzOMIsd. 10 My JjSteOn dz¥ 3ddzj Myd deydd dzOB dzt H O |
Bisdzj ] CttslsS 5o tsdzdztbo)lz v Riiplscg eyl dzts( tadisigj Is3f.Is+ ,  yls
VLA OB 52 ) Hdzddts?2 otsdzdzr 365 dzd3 ftesdmrsHW IS O
iodj Miss 24 yOfmtse ktjBkjlsMw 50 dddzls (tedf. 3.

[ dzw Btsdzj J HylsOdz' detsets dL kzyd dzd v-d tdgtisas y g3 i @ tot
dzf MCsdz! €5 HBYBdzdzdlsj dzr dz" =  CMYf jted d&3j dzlstso . v O¢
OB 52 o Isjuijdedd 10 o3d dalzNee[{M @glIEYPHSd tc o OCRzfzHsHdz e
L3dmind tMisOjlsmw dzj dL d3j dzdz” o3 ( 727 dedsdg)tsH O ffldets] atst
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LB MMdd MHoedcOjlsMw dzO 9 dads o StteslsC so tsddse k
CdMisiesHO detOjls Cd¥ yjobky -dfEd®dzHasotsS d fggjnddg d fils
tOMlso 5tc® S dj MO o Isj dgdatslsyj, dzddets fifi ISHSEE i) 9sEOYC tsyd
L dz2Oudilsj dzt dg" d3 dL 3j ded dedv &3 MY J CIsteO dz¥ &3 dzaj yd dzy
sBdzzyj ddd € dzOflsjtedyr 2 SodsfdzjCh Welsshjdhds dd
CdMesPEHA], Sckste’ 2 ©BEOHOjIs or MsCdd 6§ dMmddls
SUYjtejH! GBSdMdvjlk kdsd o Mtk ji | @S @ dksois
Mz d % J @E)se (

716 M “— 727 gy

0 MmAH
3 MHH
5 MHH
10 Mman
20 muEH
30 mAH /
40 Ml /)

50 muH, ’,-"’

0 MHH
50 MmuH
—1n

Hopman3oBanHasi HHT€HCHBHOCTD, (-)
HopMa/IH30BAHHAS HHTEHCHBHOCTD, ()
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600 625 650 675 700 725 750 775 800 825 850 600 625 650 675 700 725 750 775 800 825 850

JITHAA BOJHBL, HM JITWHA BOJHBL, HM

tdfm. 3.6. sfd¢IsNL[{Mdek}BYIRS Moy J Aayidlsisdzd B4 L 5B dzlz YJ dad
TOBY 52 ) Hdizdds?2 otdd 365 ddi (MficOs O) o

3.12. 1 s9 j H NaffgMpsls}(PhSe] © 9o tsSH

sO¢C Brdzs Blsdzgi yd des o dzdlsj cOkztcdzsd3 tSBL Btcj ,
Cdi3fdzj $Mse dBsdfB@EEO0 MY o] dzj &3 § sH & jetisa @ I
LOdJ " jdadj Isj tcd3d dzO d,@#DHS) . dzdic Oftsitsiod dd® L Isdds B ' «
dMmfmdzj Hise Ols Npi{D eeldlh s M ! s BH A3 tWWOMIseo tstey . - u
My SRkt todeslstso dzj degdetsdz tcOMlso ste] MiSH j toy
ssdz €5 M daff 5D pze®dgels (tcdm. 3.7). [HOC, f§tod
sBtOLEZjlsMw WitedsO ) tH dBIFP(PhEMHESSC e tsORHg2 W
¢ d fdzj dede’ digscafisisfisHigdols}( Ph9ex(PhSOx* (x= 2, 4) Chtod fgj d3B dz]
tcOMlso stc® St dzj MO o' fOHOjIs tSMOHBE. dtse dzOfmdzt
Yofmisdydets ¢ dH tetsdzd Li Ba00 ddz0OM G todt@ if g BsH § Mipw 4
(ddzd 4 Isdtsdzd e OdzH O) O ftced BBdZjj HdAzdlsj dz dztsf3
sBtcOL zj Isfpyw f sdzdets s & CdHtosdzd L s Odzdz 2 ¢ s d3tf dzj
f OcOd3j Ister Cted MisOdzdzd yj M¢ 52 Miste iz ¢ ISizdets 3124 tsisdizis d3
OCoOcdHtetsS MisC B @p(OHRE A LAH{[A22)]. [ Mdetse ™ & OW iy €z0
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MfjClesdilsedd, Sre d (a6, Esyds MHj kol f
fesdMisHdls HoO Stdlbtdtkshdi fesyjmnno, o0
sdsddcOdH o dzO dBsdzj Skdr osH' d CdHESSMECELlY |

v

CBEKEIMMPHTOTOBJICHHBIN

[{Moglg}(PhS)]*

T T T
1100 1150 2150

——

24 gaca

[{MogIg} (PhS)s(OH)]*
[{Mogl g} (PhS)] >
[{Moglg} (PhS);(PhSO),]

[{Moglg}H(PhS),(PhSO),| %
[{Moglg} (PhS),(PhSO),] >

T Y T T
1100 1150 2150

t dm. 3 :Majls tNelfiyifigels}(PhSelo o tsHj 56 Cdtf j dggf dgd dzls Odz! dz" § HOdz
O MdBzdzdtetse Odede’ § Wisttds™ Yo jlsdy §.
10 {dzjSltetsdzdz’ 7 M j SlstcOR e dsh jddw ¢ dzOMmls
tcOMmMlseo stcy Mt ot d3j dzj d3 dzOB dzt H O Isfpw fdzd 3 § dzd J d o
9 H]jOltcdtetso Odzdzts 3 ttOMlso stcj MY jSlste dzj BE dph)jsigis
HOdzdz' 2 St dzj S dogj GSHO jtedOjlsMmw cdHtetsddL k2.
LOBj " O8 sfyw  d&z0 o tshdsddf/.d ddd Edflsijtets@ e 4 d il O dzO
sdsC iR dzj SMO tklsjdedw: dMasHdy 2 ¢ i ddjzfn HSOB
flJjtesCMdHEBA oatSHBIGBHO RMEo jttcOJjIsmMv cdHRL 2
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A5PHPOBAHHLII pacTBOp Iea>PHPOBAHHLII PacTBOp
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Janna BOJIHBI, HM auna BOJIHBI, HM

t dm. 3 NB[{Mods}tPhQelo o tH | s otcj d&3jdzd o O todtetso Odadatsdz
cOMmlse stej .

vsO0Cddz tsBtOL ts503, HjlsOdz detsj d f)fyddNaf{™ esle}(@Qs] Codz
st Oded yj MSdr teOfmMsotstedlsj dzvrn d otHdsd ttOfise tste
s s¢ dzOMisj etseo . 1 sdzkzyjdedzr § HOdzdz' § Wodzws Isfpw 9 O
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SBEOLBoOddj 5 OCkkdody & Wsttd SdMbzstesH O (fdesd)j H(
HisY tsdzded Is j dz dgr 2 LSt jted &3 dzls ) dmf sdz L so
5(6)C OteB ®TMA R dzsteW dztstej My d dzD A Y Oy iy O =0 te(j B G A dzd
Cdzj stsC. s dzjHeg2d yomfjdedodOtedls j dz' dets ddzC kB d tetso Odzd
9" HJ o) Odady dp t4H dal dy BPfMfispdeygjicdds tcOyd j 2 0, 25 -DAJ ,d
dL Bj teW dzd ddzlsj dzind o dztsfls!  dz¥ e@d3dp]. ) vysjdagusdidd , ¢ dfjiAsais Cls
BJL BBOLOH ddgd sfipr Hso Odzd © COyjMmlsej lstedyOls
Mstslse jddids. wbcddzOMmdes fftsdzzyj dede” ds H Odede’ &5 ffted (S
d fodsydlsjd dscts C(tdstsdY bkitssjd' odbkltds d
C zOfls jtode 5 Sty dzj CMsds BjL GBdEYjddY MeHj Y
C tsdzls tots dzvj, e ClE offtdcd Bz yj dedd 1t L dzOuj dedj L
Moy Jftedaelstse dzjSixidtstsasj dpOMsodstecd®O 50 % orf hj, yd
cOMso@®KLO Yt MscddkOmkzjlkmy M ©jiLbkd sOOE] W
(tedfp. B. 15(H)).

IdHEsdzdL $ &OMmisj tdscds Ctdfdj SMO ko jddydse Oj Ik
fMowL Odzgts ) teOL dzd Y [} DMIOR]NOSdgs Mse s cdHEeBdzdL
ftosdzdC Ol! . o [ &tzj Ist€yfj dzC d Cdzj ssydesets § tetsded S dat
ydls Wk jslacedfjfls € ddS kedtse Odd Mt Mo jyjftdesist
o 5Hdz o5 to@B)fiis odsjlistss M ydzes?2 S sdzyj dzls to @wd jdgd dglzls, 1z
HSC &ZOMdts fodkyjdde &5 t6jLEdz OO o' Hj toy Odzadz 2
Cdzj stfOddzj dedd Mts Mo jHgdfigd c3s.Isksd (d)dgdz" dF 4 2 Mise d Is ]
Yylsts cdHtetsdzd L Codstf dzj CMO fHtodotsH dldn Cd3j tep f O LdEBISQ
dz¢ &3d dzj Myflieydg 2 Mdelr wQitefPdeds” &3 tWOMIse stetsdz & sBY dzj
qdzS ke Oydd M SdzjlsS Ok  dzOB dz¥ H OO ! BSdzj j
Mo jnjftedetslstsodzj dgdgr s tcOMmlso stetsdz BWOL YyO. 1 O
Codz 5C Odz' dets? ZOL j edzs?2 MS Odzq to biah, j 2y Isdsd Cotg s Sty @
oBHdBsE tOMssste] S @EDIS]BEr &l ¢ iz Md S s Oy d
SCHdEYH | edsd § totsflsds)O)daits 6 gzOTdeE d L BB & OX Bdzd ¥ B,
fesMmoj ydoOsh jets L dzj CIststs dedigsq) e dalsqf ¢ W€ EEf =i @& i 1 Sd
CdzjssC o odHj dzOdasyOMmisdytedin.tcOL 264 Yois d3y dgy dzits Po «
C ZOMls j edzgsets Stk dzj SMO M) ddcOdn Okd MshlsOo dzvw j
W slstdadzts? S dzv ydsdedets? ) 420 beth ® 65 S s oo te Offiyso lset
Mtej Hdzd &5 ©OL &3 esds 20 dzdk. | jeswisdass, o ©Ofksts
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COMmlsjtede j] CSdifdzjCMr MowiLr o0l &jyHE MEBS2
fnowL W dd .

~
o

(a)

=]
o

o
o

Y
o

m 15mMHH

W
o

H 49

[y
o

=
o

% MIOMHHEeCHUPYIOIIHX KIeTOK

o
M

tdfm. 3.16. 1twsyjdls dzétlhyiddgd fiofudStddzss @ vidad Chplly IsfipseCd i ¢

9" HJ to) Odzdz" d3 4 H dz¥ (8p(tCM)de" dR LiaCBfidsOtjtatifdy s [ 2f ( B,

ddzC zB dtets @ Odedetcy Ofdedz’ ds 4 H dzW (8p( totds® dftsddg Id4otsoCh) Istfo tdsHCS to C
Wk stej mMyj dzlsdzr &3 CtcOMdlsj daj fids tifigtelbda sl o B 8B A 2 ( § fndezd 2 )

CEif HAP)ES BOMdizsets Yo j 5O,

| Lo teOh OW ! f Gts lsitOupisdgy Zb st di3j sted g,  dsisy dats
ZOds yoOmlsdyr (9" Hjtey Odedz" 2 4 HdZY o oBSHAdSHE tOML
dj cdHtodrd? SO Od dzj S (Mo jyjftedeslste dzj dedz’ 2 16 Ofn
] oL dzd ydz' 8 5j m Oded L BOB] 4§ esded € detso j dzed W  dz@ dats y
dmizdSj 124 odHdts, Yl &OdsYOmMisdyr ¢ dzOmlsj o
OOEY] o {dHB] &ZOL BOdUjMSsd ttjlsdCbdzdi (C1t)
L dzH s G j dgde' & ssdzj Sz  disdese, d §jtjcekzLCO Gt
COMh dqtej dedé M §sfmdjHkeh j2 cdejd ¢ Cdzj stsC.

sOCdd BBEOL 5, ¢ dzO W §l g BMSD)s)(NO3)5 d3tf Bz © HO j Is
dzs 3 dgj Myj deydj2 d Htesweodzw jlIls W tsls ts@,dzHfizdgid Hottsep @lslzdat
Brls: dmisd Lso0d o« SOYjMsaj OCjddsO Hd&" oadL kO
o j dzdude Ojlsmw Isj cgdetse O ¢ Pls ts lsysstish)  fysasdnts dzv jSlsts d3f
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YydlssmlsOlsdudi M¢d2 ftojf OcOls. vOCd] Mtse j dzdesfls
IsjtcOdetsmisdyj MSdr d/ ddzd Bzdz’ sd i3sH Odz! dgf = Isj teOf j

3.24. 1 59 j H [{MdMpglgd(DMSO)s](NO3)s0 1 dIsOls j fizh flzats?2 Mt

1 O 1 to {\BdlsléPMSO)6](NO3)aB ' czts ff t5C OL Odets, ylsdad & Gsdigtf @xlgd:
CdHicsdzdL 5o OdzdzOW W stcd3O BB dZOH O Is tOL dzd ydzr &sd B
Bsdzd B H j detso " 2 O dz0 dzts ¢ sB &ZOH O] Is Bkjdz " j22 otigl@e
ol o] o to @reliddifmmis Oo dzv jIs 52 dqddzzlsr ), @dEzfijeded ¢
Jets edHtesdzdL O dzO Y dL dzj M sMtsB dzsMmils: ¢ dzj ssydz' =~
fidteJ asHdIs! dzgj f sMtcj HMiIse j dedets € d M Madgih HdtadO diEfdsts HBJ o
Eimzseo W Bddtsedyuj MStsets + CMY j tod d3j ezEMSO)NQE)ep] dzd
fdlsOlsj dz' des?2 Mtej HpPH Y drisjadsy dp dds® d3,mtcylats o "pH7, 419 tSH
f dlsOlsj dz' dqa@6i 6 MHed O] dzdzd te s 9 O dzdE@i IsoCH] O )y s HAj teoy Qjlsifp W
d BtcOdduimMSdd MmMtiHddj dedWw, Yybsts dBsy il BCOLT
fteso jHjddW 1kt 1 CMfjteddiid delsO Mo jyjitftedetslstss
[{Mo 6lg}(DMSO)sixiy(H2O(OHY] 4TY) * d o' H j toydddadz( § ts dadatsHnls @ & Gdt
Wisted3'  GlR}HMW(OHL 4T YY=03) otHdZ 2 tOMmMletsts M &GOS M
CdRf &zCEMA 2(, 9 d3f ) HtsB O9 dzv dzdDMEM BHYfjdIs Cllstg QA dlistsj2 dzwin t
sl jaglz, 1,29 &Bf) d tjcdhitise Odd dL di3j dzj ded™ (1

ltcd HBBOodzjdzgdd o©r Hjte)y Odedesets twOMlsotstc® o { d
9" fOHjdedj BMOHSC O, 9 It o tc] d3vtc AfMPLe tHadzWd3lzfiisadgjxdg 1
fsdzdetsj tMOYHJddj ¢ @Y dj ¢ Nos §HAHdE ~ds HId dets dhly MagHbd
sMOHEC OR Mtolsdsh jddl ®&BsdzdBHjdkO ¢ dHkz MMmisOs
sB dzOtelzy jdz . RMABHY dL 1Isdr HOdzdz = dBsy dets ML OL
dzd ¢ OdzH 59 s o d3jMisjy M Isjd3 € dzOMmls | tf dztsjte ¢ Ol t5) j
MsjHddj ddyBd, MtHjtey O dBdmY o §dlOlsj d! dts2 Mt
Codif dzj SMO ) dzj stecOded Uj MSCdBd dsdzOB]. 1 jteswis
SBtOL 5o Odedj dzj eOMise tsted d3r Mo BXHR@AOH)] 1BRs@ (45 & Is@EH dz,
CO¢C d oNaffjMinesPhBs] [{Vels}(DMSO)](NO3)a. &t 56 dzOfdats H Odzdz’ d3 !
Mz yowv s ftod HBSBOOMZjddd o Y dIlsOIsj dz dzlzs Mmtcj HIz
(d ~ 80 ded3) (tedfm. 125).
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tdfm. 3.17. snmltfatd@iskdoiz) dzscts d o' HE) ey PdadzBE jsdzo dt
sls o tcj dzgj dzd .

[ dzv  Itsgts, Ylstser Hsfistse jtocdegts f§ tsHIse jtoH dIs! fn
fsdkzydl!' StdMmsOodkdduyjmNScd?2 fosHkzSl {§Ekisj H&7) &jH
fdlsOlegs® MtegmtcOoLds? IstczBCj. dltsdl tldkjlsdls: , vy
5 Hdzgj2, d LO 1Its oatejddY Mo jyjfftedetistse dzj dader 2
HOdzdzr d3 t 8¢ © twjLEzd O]y 1 Itsets 1 CMY jtod d3j tdals O
Clstster 7 Msslse jlsisoalzels k3 J dL o[jMglshrl@G3(08)s] sAGEH] H
( AHLQ)H [{Moelg}(H20)2(OH)j] A 2@ HAHLDOR[RR2]. uwtsc dzOMmdets dzdlsj 6O
AHL 1,0 HtsB dzOH O] Is detsisifjdd) g Sdmpd j 2 1 RBOC d Bz d3sdz 1 d
sB dzOMis' , 5 MiOR2E g OC T BABBEOL 5d3, dLEzyd ddd d
sBtOL Yytse, foodzzyjddzr = o §dIsOIsj dz dets?2 Mmejruj, Gt

rdzv Mo jydtftcdetslstsodzj dzdztse s o' H (7THGIODEERBE s 4
fdlsOlsj dzt dets?2 MtejH] LOY M e Odzd MY j Clster  dz¥ dzd dzj f
LOf dfpy! & CO)yHBE B M j SlstcO, tcOfMmilse tste’ ofmMistcw 7 d
Mo jyjftedetlstso dzj dzedatse s tOMlso Ste O3y ptsh | atad ij B dedziszy
dzs B gy j deydd dOtWwHEZ fy BOsrntesdidyr 58 MHoO dEtsdz dBO
fseojrjddj MmtslejlsMmisolkjls { shE)ny i ddgesge g q ¥ dsts dzd
9dHJ AHLRHBOC M Bzd + Rd@MITD JH dads AHERE2GHO] o' Hj toy
d dels j dzfnd o detsfyls ' dz¥ g dzj My dzydd ko j dzduydes 0OdzofM’ M
ltoedded 3O ot odzdd3Odzdj +Isd HOdzdz §, a3’ ftejHY S
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cOMsocie® o §dlsOlsj d dzzy Mtej HE Adpidgprtizls © deisdets ™ D
BjHAzj dedets o j sBtOLEZjlsmw o Btsdzj j.O.dzs o5d dzj fyj dzls dz'

0 Mmun

0 Mmun 0 Mmun 244

l S Mun — 30 mun
I 10 Mmun 154
——— 20 MuH 35uq
l — 30 Mmun 454
j .y ——— 40 MuH 554
d N 1u — 6,54
/'\_\\ \ Gu ——244

T T T T T T T T T T v
600 650 700 750 300 600 650 700 750 800

JlIMHA BOJIHBI, HM JliIMHA BOJIHBI, HM

tdfm. 3.18. RL®Bjdjdd] MfjcCtd + BdMmdd Mojxyjftedacts
COMls M@ dlsOlsj &z dzs?2 Mtsj Hy .

[jiroddL & ftjotwOh jdad2 o §dlsOlsj dz dets?2 Mitsj H j
9" HJ o) Odzdz" @) Mis@fjlecojteftts o o o sfsdg' MM B dzdetsfyls! ¥ & d
CBRf dzj SMO d RBsdRj dzsOdz dzs o G OHD s fgdzisT@H o p oy
tOMmsa(Bte@zy o' §OHjddY o BMOHES OCoOCdHEESME
CdBdlsdekzs h 2y MisOHdY L Odj Mujfded € O denj eodsd (2@ dzfy dzr =3
fMlstsesds , ftojotcOh jddi MOj3j ARELWHEEESEY AL
fesyj M. stsdj kscs, mifkmlsw 24 YOMO &O
fcjHslotOh Ojls HOd dgj 2" k%  IstcOdzi¥ s s BOfYEjH o Bl
9T HjtydoOdd] (TE BB EPHEOSE] Wodwjlshmw o0y de &
dz¢ d3q dzj iy dals dz' = O dzts yOMmisd vy, fsMSd Ck (Lot
LOBJ N jdedw dzdcOdzH ts9 .

MedneHHo ovicmpo
[{Moglg} (DMSO)g|*" mmmmmmemt [{M 061} (H,0)5,(OH) ™ — AH-2H,0

nUMAMensHan
cpeda

>
=
=
=
e

0y

MeoneHHOo

[{Moglg} (H,0), (OH) |" ———2 AH2H,0 ——="" 4 AH-14H,0

numManensHas
cpeda

!
[\
N
. N~
Bunelddie

tdfm. 3.19. wn]j BOdudztsy §tej HMISODIsA)Isizddz’ dzissds yfp )jnH
Moiyiftedeslstsodzj dzgdzse s d oFf H7) toy Odzdzse 5 o St
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325 1 ddscdui MSdj d iiiVdalsHDBIS®d0s)s H dzw

[ 5Odz dets L & {MoelsPWIOJNDgad j § dlsOls j dz dzts2  fte j H
oz Hseo Odeds BdtdseduiMSdn Mmews2Mmise. 1 dzdw ded §
pHdZ 7 ©OMsostese ¢ P j ediasdzish) (€ sy et i (SCdrzjid
©OCO CcotlsOdd Yjdkso S0 velylghtodd fHdPEGs sz
00031, 29 &M f§sfdj 2, 5, 10 d 24 yOmss ddSksovy

120 120

(a) HHKY6anus 2 1 (ﬁ) HHKY6anus# 5 u

100 8

2
2

3
=3

®

=2

=
S

%o HKUIHECTIOCOOHBIX KIIETOK
=)
2

% KU3HECTIOCOOHBIX KIETOK
- a
= =

=i~ cBeR.

== BBIIEPK. == BbIIepK.

—8-CBeK.

'Y
S
W
s

=)
e

control 0,003 0,005 0,01 0,02 0,04 008 0,16 0,32 0,65 1,29 control 0,003 0,005 0,01 0,02 0,04 0,08 0,16 032 0,65 129

KOHUEHTpanusa, MVI KOHUeHTpauusi, MM
120 4 120

(B) uHKy6amusa 10 ( ) HHKYOamms 24 9
100 g 100
80 4

60 4

40 4

% KH3HECTIOCOOHBIX KJIETOK
% KH3HECTOCOOHLIX KIeTOK
a
=

20 { =l~cBex. 20 { l=cBex.

—&—BbLIePA. —d—BLIIePiK.

0 T T T T T ™ T T T "
control 0,003 0,005 0,01 0,02 0,04 0,08 0,16 0,32 0,65 1,29 control 0,003 0,005 0,01 0,02 0,04 0,08 016 0,32 0,65 1,29

KOHUeHTpauus, MM KOHneHTpanus, MM

tdm. 3.20. uvjdBdkssOW yYdbsbsShmdydshis: Mo jxyjftd@slst
©ZO € dzj Is CHRE2. dzq dzq

49 J)Jftedcsistse dff) iz dthfidsee izt 2B Oydd daj ftets
LWWiCkO, o ks oatejdk" COC fsfmdj 5 yoOffss OdLEs&
f sfdzj 1i0s M\EQSppls dEo=f RO (dsfOB dz. 5) . [ d&2v &7) Hj
L 2Oy JCdadizj HBMIsdecOjlsmw o HJOYOLtsdej ofMmjr dMmMmdzj
otej di3j dzad ddz2C zBOYdd, O Ctdzyj delsteOyYdvw off dzsls! HTs
mMdlszoydw ol do sd®@raky w®dztsfis' i3z dzylsSs R dzj S MO o s
tcOL dzdydy o bttmdydshisd CtRfdj s Mses d&Of tew diskzs
d &3 dedets Mts MC stetsMmis! & -dzd dn® dzis tsoff HeHARNAD ¢ SHWDfc W B ts dz,
MisOB d dz desMisafts dtis d WwRBPRStedesc 5 ¢ 5 BY dzj-&H OO deH i s
dedztfsesdMotsHdl d3j Hdzj dedets, ylsts d Bl whdaw jls dzd
tcOMmls Bsltc o s tyjtejH!, HBSBOodzjdzadj o7 HJ to) Odadats @ |
Br Mistetsj o rdno sdedd @dzease [ [ & [, d, Mdzj Hse Ols j dz' d



102

rfaefl di eNddzlsted S dzjlss¢ d d8 cedBjdz . vkt & Of¢
C dzOMis j tedetsets SR dzj SMO BsdzdBH | dzO, Ists dz 5B ZOH
( OdOdzts ¢ d Yzt ¢ tjoiodgifdedzs @) , t@Mis Stk | dzd U dzd § d3
ktsC g ydetsfls! oL tcOMSOjls ( OzO@YSE i dzlsts o 5 fi j &ip D dgd
tOMs@)®B dzOH Oj s dzdL S 52 IsCmdydesils: 8, OS¢ ¢ O¢
f sdzdetsfls ! ¥ L tshdOHltmigsRd W stcd3y , O wBh OV £ tiggey | izl & O
ydltslstsSmMdyj Mises LYW jChko.

v O B dz o©

1 2Oy jldzefHvdzy o j Y jftedetslstso dzj dedetsets d 9(7)H j oy O dadat

, . ICs0, M
{BEOLIulatE] & 2 5 Y 10 v 24
o jy. >129 0, 47N0, 20NO0, 19N
I 7" HjtY. >1,29 >1,29 >1,29 >1,29

sdzj ssydetsd ftetsdzd € dzse § ded i(7) € yOdpdsg @diasc iy § ts dstf o
YydlsoW dk scBABY) stefd U@ . [ Mo i ktfedesistse dzj dzdz’ 2
oHdZ | @flso 505708 &f) Ckdr kdodutse Qdd fig | Ui
Yyofmtse . o ¢ dFDESEEs Middzder GgOMse dqdzC 2B Oydd o Mmdzz yO
COfmlsjtc fosddCOjB MaEUD) %6 @il Odicess dj kS .
qdzC B OYdqd It LdOyjddj kejddudeOjkmw d mMsmkso
sOCdd SBEOLBER, FAGSo Gy j eXOth@sDELOmnss st6  dzz yh j
o j dd uj ded jdzSoltsj@Bjdied fdcdo sHdls § Bdjj o' Ms sdk
sBtsda Mz yowr-.

25 -
B2y

@24 4q
20 4

15 -+

10 -

% JIOMUHECHHPYIOIUX KJIeTOK

CBEeIK. BbII€PK.

tdm. 3.21. 1wsyjdls b B3deephyfitedzy d§ dz€ izg 85§ d ddf ezd if o
OT Hjtey Odeder 5 4 HdgW (ThSHdZ B OMise S
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1658 Mssdls sldjldls' S aybsdhyfsEsllsi CEACss Ols!
Y stodkk C zOMijtedscts Ssdifdj CMHO. 1 tmMSad Sk dj S sl
Ll mfmdd 2, & sftejHjdddd MtsH] ey Oddrjd Hlllswlzd Blis jsd
fskzydls: Bdjj Cttt]tdidadd HOsda g ) 1 lo)s.dzd & Bz dz
o Mmazzuoj Mo i { tedc &isfipm jdag yifdatsE js detOdpdsm Hsjed2© o €
qazS B OYdd BT dzts By dz ded L°C dr3lssE ) 6 @BS ¢ sdgEazd R 4
L dzOuj dedj bkojdduddsfi (QdjSsSds ¢ IhsialsH | Baj o]
COMsqMEdOdBtsd N jj MeHjey Oddj dBsddenjdd o Cdj
qdzS LB Oydd (28, 6 SE&UECHds dAf Bujjiag@ o2 41 0yUOMO dzOB dz¥ |
(18, 3 BsdfSdjd®S ), 1Qsts ModHjlsjd Msakjls 5 or ¢
ofMjcets, C0OC d otd WiO®Rse'™ 2 OdOdkse, Mmojxjftd
MsH jtey O d2 o shdse @Eal dj dPmisdzdzs cdHtcsdzd L 59 (
C®Rf dzj SMO, ©BEROHO IS dadL St52 Mysmsedshls! & §tsd
Bsdzj Cdvied j] Wsttdy cdHiesk]L to Oddesets S s dzj €
RO dzts YO TABI BB e OL ¥ IsMMey @dzdzs thH jteOflso stej ) d f totsdz
fojHfsdsyjdd] ftHlso jteyHOjlsmw fsor h jddeg &5 dzOC s
qdzS B OYdqd Hdv Mmojyjftedctlsts djodzissdds dizomnise s s
[{ Welg}(DMSO)6](NO3)s, dzj 6 d H tots dzdla dswddslzde ¢ H ta®©dgd L s Odadzr J W
Cdf dzj SMO o Mo jy il todns sl ofiditosdesyds daoo fisdoL ttes)j 4§ to-
or MsCky ydlstlsOndydsils? dasS Ody dewm Sdis.dduyG dzb & @
Mstsdy , dzf Mdsslstew delzd § iy s § tze v MHZO tEiEHS fplstfdEg) J
dzj BSCOL" 908l L O sdetsc 5 rRydflds stis jtsi§ dats| Yty d sle dsls 4 W W
RalpCu, fMtsH j oy Odad J BsdzdBHj dZO o M@h® | o 8§ d3jj
Edzj dz h OjIsfmw, o Ists o tOLA3v CAAC dao dzdz'j jozdFuh G jkz Sdz¢ d
Mow L Odzgs ) dL ) dgjdedj a3 dzt Qg dzj MyJ delsdzr = Mo 2 Mise
ftotsH | d3sdzMmisted totso Odzdzts tcOdzj 4 ( Bdfy 20H3te =R2did) €. O ¥ dsdzy C
LOi B3 fitei ntsHYIs ok tsiizpAttidis@dipde) Atpj dgls dz smis j § J dac
gL CdzjIsts¢.

wdzjHEY hdds L sOfsds ©OB®BIST B dets fMfydzj H 5o Odzd |
Mo jydftedetslstsodzj dedetsets d of HJjtoy Odedetsets 4 H daW
{MO6lsDMSO)e](NOs)s. [ 2% { stsets CdzjlsCd B g0 eOds) logd y
Ctdzyj delstc OWa[,j @8 (BMdF et fedcslsto dzj dz@BAOS 6 & O fipif o
9" H]jt) Odzdzse 5 tOMsoa stc®) , dqdzS kzBdtseo Odzd 2, 51, 1
800 dzc3) o Isjsuf dedifn. IR.7BRdzm0Z6) j  tod ¢ ts 67t dz it clitis w2o
WslkstsddHzydtetse Odzdzlz ¥ odaj  IsLs@aseE M dystipdnds © s o ® jinds jdst
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HdOf OL sdaj dMMdzj Hizj dsr & Stsdeyj delsteOyd2. 1 KB >
dzOB dzt H O] &Y J dzddOd BsM®Be d W slssd dzH 2y d tc s o Odsizs D tc jydf,
ddz¢ 2B OYydd. 1 O0f tod 34 ts, i sfmdzj 2 Yyofmese d dz€ iz B «
dmf sdz! L so Odedd Ctdi3f dzj ¢ MO, 65 Cdsldzy j ozls By dojt@j dfy, C
ddzS 2B OYydd +Istsls HdOY @Gigdz MW dad, e ¥ j dgf2 dAtste def@.mh 3. 2 2
fted BOCMdBOdz dets?2 Ctsdzyj delsteOydd 0, 65 of3f Wislssist
o dzdude OjIsw dzi L dz2Oydlilsj dz' dets, d §fmdzi 24 YO
HsfMisdeOjls 50 %. jdsryj dasidyy j CdgOB di mcddkzOfizs Isfyw |
BjnOdkdL Bsd cdHEsddL O (tedfy. 3.19) d HOdsdz &g
o jdduyddd Ctdduyjhd RO sESQf&dpydpset] d3j dzd § teo
WslsslststMdud Meidr CtdzpPllste®ggd H,j daaf jIstsB @) ag® (L
fdad % § dad * Ctsdzyj delstcOydd C dzOMmilsj tctso o dzz Iste d (
Y sksddHbydieso Odzdzgsets %W jiClsO. s G{WelsEDMEB)s)(NDBS O
dzOB dz¥ H OB Isfiyw Hd Od3j Istc O dz! dzts ftosls@o st OBdetsy dzlnj to
cdHtetsdzdIsdyj M 52(7) hE)P B @dzlsd@EMIG! ¥y ttOL dzd ydzr i sy
Mots2Mlso Ok ftesHEzCIstse cdHtesdzdL O.

HHKYO0AIHS 29  Why- Why+ HHKyOamusa 244 HMhy- Bhv+
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KOHIEeHTpanusd, MM KROHIOEeHTpanud, MM

t df). A3slsas2.dzi Eydtese OdzdzO™ ydlstsls s fd yd@iE) SodzjHsSEORO
Hep-2.

v OC dds sBtOL tsd3, dzj Md3ts s oW dz0 o' MGz fn
Mo jiddftedetslsso dzj dedese s d dzd o [{Mojls(BHNERHBIOI s 6 O tzs €
L dzOyddgig iz o dzdw dzdjy dzO BdodzsedyuimMcédi Meos2flsea O
fJlsOlsjdz dets?2 MmtejHj HtosdmMrotsHdls tBKOL s Odedj  daC
[HEOCE, ftyjMmMm fkjowoOh jdd2 o f B Pdd ot H
OO ezOMIs j todzr 2 Sdfdzj SM kyj ftojsHBd & Mo
sdz¢ yjor &3 B3y delstsds & t6OL dzdudd Bdsdascdud Msédn
d WlktsddsHzydtetsa Odadats? ydlstsis s€ fdyzdsisls d dz¢ dydedzi
AHL 20H sigbhdac 3 tctso Ols Mw o Bisdzj j dz¢ B dajufipip] delg dlrizd |
dMmy sdz' L s Oded d o " H (7)) @dokts ¢ 2O Adifflalpitetc © H dzv Mo § X,
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fted EkZojdduyjddd otj ddjdd dqdatzsoOoydd keojddude Ojl
ofnd A Mz yow - WBlssddzH Zyd tetso OdzdzOW Yydlssslss S mdyc
9" Hjtey Odzdzr 2 tcOfmlse tstc  dzj s5CO0L" 90l ydlsfimlsOlsd
Ctdzyj desteOyd?2 (Hts 1,29 &f), des Hj2fbeakzjls COC
N d L digfiie dets iy ls Cdzj IstsC HBs 50 v% jfizddj &g fziz g Jegedzd C
fsLodzV jIs fmdzdL dls+ Csdzyd dzelstcOyd & 9" HJ to) Odzdzts G
WBlslssCMdyu MEtsets + W jClsO.

[ §1s0dz desj dMmMdzj Hise Oded § § tso j MdstloMSO)G(NTR) N - tc dz
Mo, W) o otsHdsd3 tcOfmMsetstey d/ ddzd o §dlsOIsj dz' dets?2 |
Bddztsedui Mé&dy Mos2Mlsea® BBOL ytso wWodzw jIsfmw 9 Oy
shdese j, CBlstste’ § MBZsckzls dzO2 Isd tdfwic dod§) dejlsdied, J dad LBSAC
Cod3f dzj SMtseo o otsHAsAd3 ttOMlsoste] dzZOC ZOH'™ 9 Oj Is teW H
Mis OB d dzd L d M3l DMSO)e](NDsfs f sdgtsh + & i sdzd d3d te dats 2 d3C
cOmMmdissilstc] dets o Mdzj HEze h j2 & dzO9 § .

33.4ls0BddzdL Oydw C d@hls jnisde’ & jEHBCORZOB] d d=

331 Az ydsdzOdzdL Oydw HJjCMistcOdzts o

ltedtotsH dz J otsHiStOMIse stod d3™ § f sdzd MOR Otcd H T
MsOBddzdL Oydd dzj stec Odzd uj MSdrm dz¢¥ B3 dzj My delsde” =
Ylsts f sHtetsB dgs s s dats Las tedpd Is jltc Glaskftddz | § SH AR BSHWhH
B tihsOdsoddzd Mot ofrBtste dzZO HjCMstcOdzj. | " BiSts
hdiesSts dMmftsd LEjlsmw o BdtdjHdyddsj B dzOG SH OtcV
slsdetsdls j dz' dets def@B1C282) fIOEAfdg j] Bdz " st € tsdzd yg f
(TOH) o MoMisOej HJISCMeOdZzO ©BJ MY J[233283D j I teffsedyyL '
GdHKLES Mdd disgy deste zdpffea € 5~ &3d U J 236 d3s@W W d dpP LB e
¢ dMmdzj dzd d Hj CfMlstc©dzO Bsclzls sBWOCO) 9 Olsd /fr
COteBsSS MUADQM)] ctokzffr , sC stz j f gl MawL ™ 8 Ols
9 Itsdd ydmdzj M ¢ d&zOMisjtedzr d3d S B dzj € MO . )|
dMmf sdz' L k5 lof Sfipad [P3RK Ols O dzts ¢ j dz' Bro) [2B0d dzd] d3tgisic G j ddis B.0z0
o HtodMmizlsilso?ddzdf@2R3 ( @B dz. 112). dtsc dkzOfmdets dzd
oLOdBsHj2Mseadd Hj SMistcOdz0 ) toj Oc j dzlstsdz  Alg Qifls
C OB ¢ Mdd d3g, cackEtr otcj &sv S OC-d sz Gazi ted p 5 § k&
Cdzs CEf dqueOdsL dgseéts Csd yo d sBteOL sRBAzG40] Ishstdd
My sdz' Lso Odedd BtesBO GMdssods &3 fesHESISsd ¢ Jf
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ctozffr wBOLEZEIsMW o MdzjHsotd Ctdd@4lmsd H QS &
o' hjfjtejudidzj dedz’ §j t6j OSydd BsHIWJSOYdd HJSCMlste
LO dimftsd Lo OddY §lsjdydod ds s OMmd" - qd dzd
Hisf sdzdzd Isj dz! dets tsydh Ols! ftesHkSCIl tojOCydd d Eklsdc
fesmMistsets, GHdshHsky j dyOlktsets d  Csdsedud mMSd B
OCIszOdz dzs?2 L OHOYJ ?.

3311.[CdMmdzj dzdj HjSMlstOdztss

Il fsdmM¢j CdMmddlsj d dsects 06 dzsO dF tsfls @dso ¢
sO¢ C0O¢ td weodzwjlsqw 1 CodztdMHAYY Yy WS d s MicOgsis§
fsdzd MO~ Oted H '™ DexQfif Mis@OdA] Ydzts? dBsdzjQ@& dz6 1cdz@ D , B )H M
[Sdfmdzj ded ] HtesosHddzd Mdzj HEE N dds SBteOL tsd3: HeOEM dzr
teOL dzd ydzets?2 Ctdgyd dzlsteOydg2 (2,0 [, 3,4 | d dzd
9" HjtydoOdzd fted 100 Ay HB tsddtsets or M’ 7 Sded vz
9 GlmMkzbMmisdedets COOIHAzdL Olbstetse d SCtdzgj ydz' 2 f totsi
sydmls¢d, BOE C0OC fHtod f§wsorh jdedets?2 Isj B j cOskztc]
BiLOtjHAd » SCSdMaO€EHO @ tcoss o, ftod Hdztsy J dzd® &O
EHtso dzj setsteW jIs Btsdzt " ddzMmise & ¢R43].11 27 tf Hod dia|@ e tsl®" L B!
12 ®BWKOL ytse, Cslsster J B'Qkd ) @ wHEgEBY jdgs dzj T &zv ©
dmMrtsHdsets HJ C Mistc OB s LOdzG j=dzd W, H2RZWYJ &ds dAy j dzlsitc Oy
2,0 [, 3,4 [ ddd 5,0 [ MmMotle jlsMmise j dzdzets.

ldHtesC Mdedz'fdf’ry HG S MIstcOdzO0 dBsclzls s dMmdzv s mw
d ¢OtwBsiMddz dz@r = ctekftf, O IOCYJ, 1QBYC z lszCdfBida(@ig |
fjtosMeiCdPWzOOH (-Ic.dXy )3.. 2V3stsB" Htoso jtodls! dzOdzd y
COyjifddsazr s tj OCyde: € otHdtsBkz ttOMmsessstelz Hj CMists
fpj todzzs CdMmdzslslz d R dzstetsW stcds. | R tSH] HOdzdets?2 o
ye jls, Yylsts MoadHjlsjdz Mlselzjls B ®SCdMdzj dzdd dBH(J
10dzduydy fjtesSMesctekdff o MistekzCktej HJCMisteOdzO d3t
LIsdrn fdddkitse, kit hkr cttsdRdkzs §todS &zOH dzkz®
fjtesSCMMdH" ftedodzj COsls Btsdz htsj o ded di3Oded j ldnifnddz] dat
ss¢mMdydesmisd, Bded dBsckls dzO2Isd tWH BJBAJ HJYJ dzm
d OdzisdB OCIsjtedOdz' dgr » OGJj dzlstse, Odzlsd e j df24dR4B]s dzr ~

-CH-OH === -CH=Q0 === -COOH === -COOOH

tdf 3.23. | 6GL dixyodgd"? fdHse s el dZF &7 ctREEH SKie DSt
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Monucaxapun MyabsTHyHKIHOHAJIBHBIH
AeKCTpaH OKHCJICHHBIH MMOJIHMeEP

CO;H
CO;H

HO,C~,OH
H,0,, T
. i CO,H
Oe3 moGaBIeHHA CO Hco H
KaTaJIusaTopa Ho,C

tdfm 3.24. wnjkOlduds] ftjHmlsOsdj ddj cSdMdj ddw
COlOddL Olss60.

50¢ CO¢ fjtesChMdHr dzj MsOBddz d o dzgj2ltcO
©OL tekh j didiys clelztf o SH dz' j Qe st Este® B @' DoeXdzd  t6 O fi
ZOstedw Hts pH=7, fHtod {Istsdz SBtOL z¥ sMw dzOQ@mY.j o
sOud mise j dzdzOY toj OCydv dz0 ftedmizRMtee dg" &PtesShy
vOCdd Sf pPsEscLlzyffr &sckls Brls! djecCts kHOdk d

3312AdLduiMSd] Mows2fMlsoa O BCdMmdzj dzdgr & HjCMlswO

lted BBEdMmMdzj dzdd MotsBBHM n» GdHESSMJdz d2f = Gt
ftotslsj COdzdvY ftetsyd MMO tc O LIOKCH)) dzdife Wd dzgdR ¢ =igjHHAZ ~G df
Ctodz yBdgOLifsoOdzd j @3 S8CdMmdzj dgdzr = S tsdzyjor n cthkzf ff,
d3gj dz# " jdzds Btsdzj Ckdzwtedets? BOMMr f sdzd d3f etsdzed ¢ @&
~tesRROIssctcO¥ dd d3" sftejHJdzd dzd Bsdzj Vi dzy tc dglasd ) d
Is OB dz. 113) . sO¢ d BYdHOAsf! , 56 dMmdzj dzd | HJ S
fsdzd d3j tedets?2 yJgfd. uvOS, dzOff edQBLty, daBE dsjHYsdg™tc dzOW
Hts 14,0 ¢€1r0O0 d LOadMmdls sls @QmMr- BY €D tc GBizdz] ¢ & dz'Hi
sCdmdzj dedj o BdZid NJ@AX)dnd ROIBE (Y &JdOxPDle x ¢
f sdzd 3 tets® M BddLCddd L dzOyd dzdw d3d dztsdzj € z dzv te dz
Bsdz Cdzw tedets?2 BRBOMMT, 5 f SPRR] RA)BJ IB,j Wwdy Glsdshdls
fsCOLOms ftod BSECdMmdzj dzedd eowL CtsfMls! otsHdzr = tcOMml
o jtoVWisdzs MowL Odets ) Edzjde M jdedj 3 Btsdzj € k& dzw te dzts 2
lwi Csmls! ZOlstcdjo'" n Ms@MR) HY € OSkPdzshHS dNaddxk Disls
OxDexQ(n).
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l dzdlsjteOlskztej dLo jMisjdzs Issdzt Cts tsHdz fted d3gj to |
Bsdzy Sdzwtedzs? BOMMr Hj SOl & Qdz®H Y toffH JS@@B S H0 j 51
fded  j dzdd owL Ssfylsd § sdzd di3j tetse [2EH dd' &1 d HO fildsts dstis, ts
RjnOdzdL &8 5CdMmdzj dedw dzj dL o jMisjdz, daj dz' LW tSHdztsL o
sMisOdz0o dzd o Oj Isfyw i ted HBMIsdY jdzdd dBsdzj k2 dzw to dats 2
Btsdz M j2 fMlsjtfjdd ©CHdzj dzepy tclph jf dednjdaf H & dzdRABCHY H d;
fsHo jtey jdz BCBOrj vyifd ttddijtd. 1 j2Mbseadls
fMsMisOodzw jIs fSteWHSO 5 %, O LdOydls dO SO)yHEEH
fodrtsHdIlsmY &d ded i3z d3 s Hfdz0m Y[t Oss OV  Yipgs ' B 5 Jsfpd@ W
Gzt Csf qeOdetsL dztsj SCtsdzr ys). tjOd dets L lsts L dzOyj dz
fMsHjtey Ols! Ho O ddzd Isted Std yo, d QizOBHis s ez d
OxDexQ(3).

60

—=—Dex60 and OxDex60(n)
—+— Dex35 and OxDex35(n)
—a&—Dex20 and OxDex20(n)
—¥— Dex6 and OxDex6(n)

—&— Dex60 and OxDex60(n)

—o— Dex35 and OxDex35(n) 14
—&— Dex20 and OxDex20(n)

—v— Dex6 and OxDex6(n)

CH,0,). M C(H,0,). M

tdfm. 3.25. Rizdyytdzesd] 3oz C( Mdzj o0)  owL CsMisd t
LOadMmMddsmisd Bls CsdzdyjMmlse O §jtesCMdHO oBHBSEBEE

vylss COMOjIlMmw Ijtekduj MSts2 MmsOBddz dzsflsd 1 tsc
LOL &ZOG Ols! Mw ftod IS5j0BIAICE O lsolz tolS: (s i i RS DR O P B & &)
dzj MS sz €5 Mk jdzj 2 tOL sy jddwy d fitear j dL
~100250 Au (tedfm. 128) . Il jtotsw s dats, tcOL dztsy j dzd
sj B jeOkteOn fjow L Odets iy jHAGdCiddR t@iBdoG R jW2kz dit YaiGs dzO ¢
COSC tOLdsy jddj fttd Btdjj of MsCdn Isj & jtcOlkzteO
d COtBtdzdLOYydj?2. 10dzduydy §jtesSmctezff dzagj C(
flsOB d dz' detsfyls! YBULJWBEEED,] GECHAEY S dMmdj dde’ & H
fOSIsdyujmMSd dujdlsduyder (tedfm. 128). dzv o9fmjr
ttOL dztsy jodad WIs [ ®RY j 6 Olskztc®, ftod Slststes? HMsdEOjIs
[SdMmdzj dedj HJSMistcOdatso aifalt § dctDraykls 5¢ dfn dRoixjSdado d T j Is
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5 dzj Sttty bdRjde hjddd bjttddyjmMis?2 MisoOsdd d
RO j Mdd BCdfMdj discts HjCMstOdd dj sSOL' o
(k@B dz. 113).

3313.4t8MlsOo BECdMmdzj dzdz" = HJ S MIsteOdzats o

10 {dzjSlstotsdedzr & M jSlwOR fcdsh jddy ¢dMHdj
sflduj MSs2 § dsbdshisd &0 RO i, § zEsiP § yifjs dfdxahs]
@O 270 dek (tdfm. 3129). utscdkOmds ddksjtokktds d&
sBi Widy dets CrOCasdzifdid il @ SkeOR (tdf. 3.26, 130)
M ColsEOw KOGy | &b xS)Hsl)sabidetstsfiz] Mg Zhshls 0o j
COBsSMdd d &7 cwkff. Iohdj §jtjosHO 6¢dMdj dd
Ctsdzj B Oded ™ 'HAPE h1j7iBl0e jfgalzts Mdzd % Oj sfw  d § sW o dzij Ist
fistslse jIsMisoze h jij O8WsEd ffijsj@Q@dj CtdzjeOdd? o]
Cdmsko/ fsd .

Dex35
OxDex35(3)
NaOxDex35(3)

Cc=0
anvoe2uo u
Kucioma

H,03 C=0

anvoezuo)|

COO —
Kucioma

T T T T v T T T T T T T T T
4000 3500 3000 2500 2000 1500 1000 500

BosiHoBoe yHcJ10, cM™!

tdfm. 3MPHChems5S d jet fesdLoBHAE ~.

Odzj § Hdzvw f sdzd 3j eHsh™Ce [ tzd MY P§ $igQdzo Y58 G
Mdcec dzOdzr fsHo dYI@HEIS §f Eeisis et H &X@Ref6y0 ( 3 ) B ' dzd |
Heft mMEjSbter fted 25 d 50 Aw. gdw dzOlsdo dztsc s
mMtstslse jIsMisadd M dzd Is[g36 Q40 R2EMz g d H O fladz] el HHjj Ctfijds @@
OxDex6 0 ( 3 )Na@kdep 0 ( 3) ddzlsg demdo detsmls! Mdec dzOdzse G dH
WstedzO SO MmisOdetse d dzOfy! a3 dzp J H ) Bt BE |s z ) ¥ & ©Eatz
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Bsdz hs¢ts CtsdzdujMmlse O dzsor 7 MM H ded Mz s to it § |, ts ek
fOCIdujmMSd daj L dsj dzdzr B (tedf. 3.27). Gilsd HOd
foslssdses ModHjljd fsaksls & dagjL OUdlsj ' detsds
ftoj qiskzh j ise j dzdets MR tOdzj dzd d 1§ sz B todzts 2 H dpls te dz §)
S5Cqidj dedzr 7 ©BLOL Yse dzOBd* HOjMY MdckOdk sl
[ Odzdz’ 2 MdcdzOdz daj jls dedL Sks ddzlsj deimdo desfmls: , yls
fskzOyjlsOdj2. uvOSdd SBEOL A, ¢ 6ddypLdsay &ieE ot
ddzs j ctedtese Oded v fd ¢ dzO dzO VF (tef st ls Sfigiftsjo ¢ i Ip (BE@ xcHilsedatiz

fMeOo daj ded d f) dzOIs g o dz' -#36 O H gKS fls e @ dzDERE dgOH 1 7P W o dz
CiICOOHICH O) OOH ckffOdk Musby jlohisa] dedels v o § 1S I
Ctokff dzj kHOd&SM' dHjdsd¥dydiss Ols! .

Anbperua

Jﬂpw}\ -

NaOxDex60(3), T=25°C

OxDex60(3), T =50 °C

OxDex60(3), T=25°C /6 H,0

@ CcHWo T o
ope o 0
2,75 1 . CH® CH@
0 ) CHI® CHE) cyie) CH
ou\l—(\ 0-v
* oM

T T T T T T T T T T T T T T T T T T T T 1
ppm  9.65 9.60 4.9 4.8 4.7 4.6 4.5 4.4 4.3 4.2 4.1 4.0 3.9 3.8 3.7 3.6 3.5 3.4 3.3 3.2 ppm

A s

Dex60, T=25°C

t dfy. 48c 217 .M P&GE'd jcts §ttsdrd sHdglsOok O [swBfzOfmls d

Oz HjcEdHdE?2 ckffr ftdojHjdd o .BE&BHRYYOs i DA

ddzj Hzdgh di1 sOf tsd3 tcOB SIS B dzts Csdzd yj Mlse j da
WEdeC ydtsdzOdz! dz" = ctekzfff. stdzdydmlse jdzdetsj tftcjHJd
ftesosHddzd ®RjssHSE CBteOksets Ikdkttso Odzd W : o
GdHtetsS Nd ZOB3d dzGs O L tfsted o Oteiglzs B SIs o ji GNiIlOd)zs P2 5 €
cdHEsC g ZOBd dz0 Mk ddsR s &£ 'daCasds 52 . ¢ &zOdzts ¢ d ydz' 2
gimratsHdzr = HJjSCMistcOdzesa. RL ftsdzzyj dgder = HOdzdz" = BT
sCdfmdzj dedd HJjSCMistcOdztse o HJdOSs ' &7 bkfMdse dwa
fjtesCmMdHO o tHAHGH OQ dz fiHgjHGjdieddz” = ctelzff o BGBtOL
Bsdzj Cdvtedzts? &OMMT JMosHdses §sdkddkj . o H
sBtocOL Yytso sHdtes f sdzddj tc0O, Ists MtsH j ey Odzd § 0
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Ctsdpyj dzlsteOydd o j tots frycire @ j dstip ts testisH @s:B P jyd® (1) ¢
(2) € (3). 11 Odeetsy wodzjdedy o JjtetsWilsdets Mow L Odets M

dzv tfftcjHjdzjddy MtsHjtoy Odedw Cdmdzslsdzr = ctelzt {
114) QkDpxeEstt @ Odzd dLB' IsSCd3 OYyjlsOlsO CO0dz yqvw.
mMddzt des?2 SCdMmdzslsr (S dMmdzj dedzsets HJ CMisteOdZzO) d or
O LOjdi3 ESMEMmMdzz CdMmMdzslskz tslslsdlstctsor 8 Odzd G dHIEtS
shdetf s flzlz yj dedz" = H Odzdz" 7 Btsy dets fH j dzOls' 9.0 1 o tSH e
¢ fmdzj Hs9 Olsj dz! descdBz kzo j dzd yd deds S dMmdztslsder = Gtelz
cSCdMmMizslsdzes s € OxDex6 B"™ ZO MOBs?2 o' MsCts2 .

stsHjty Odzd] JtlMtsec P ds @ZzB B i) s jodzjydets) C H&
3.28, Is OB dz. 114) . RL §tdzizyj dd" ~ HOdzdzr = o dH
ftecdosHdl € LOBibdtsiz ko j dzdyj dd® OffsHd &y © dzdiy -
ftejorhOjl 1 ®&BEOEzB) ¢ ( Mdz6 , B effigfc O 5RJ, 3 ) € sdzy §
Gtoztf ff -49 (PBoSj tcH'™ 2 f JjteBBtcOIls dzOlstcdw™ IsjlstcOcdHOIs,
ftesdzr 9 OdzdWw cd&zOL d tlsO) .

tdfm. 3.28. wuwtsHjtey Odzdj tOLdzdydse » WkdS ydsdzOd dzr =
H J SciPlsizO .

I yjasd ko] dduj dzdoP. §f ot detpH dilistc Oy Jf s fitkdzj H 59 Ols |
Mk RO dsets MsH,jty OddY Od HjcdHdy 7 d Cdfmdsls
fsdddj €08 ofjn &odjCdwd & &OMN. 16djj st
s ipdertptHO dd&jjls of 80Oy j dedzr 2 Mbky j dyOlsr 2






























































































































