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lseeH " &3 s {1 . 1" ntH-8@YEsjlsH dsdpisdedjs gl MSd 0O
1 ©O2 H | dzts13%1;C-14,98;H -3,04;N -17,94;S1 3 , 1,0 -7,02
[ dz'CuLp(NOs)z] AT CuGH16010N6S:
o r tdizj dzts y-13%it;C-18,65;H -2,60;N -18,26;S-1 3 , 1,0-7,83)
dsddalsj L dtetso Odzdets j Mtsd Hddzi dzd J ftej HiNlsOo ¢
fstesh ¢ Mddzj ¢ s yoHAs BNO;, 18,00, IHP@EOHCBAHY o
yomlsdqydes o 1§ A¢, dzf twOMmlseostew jIlsmw o
tcOMOEB s yj 2 . 456 zOMdets HCGPHEBIEZGR O+ dij t=iz]H
sBtcOLEz WIS jIshisaedd M tej OCydj 2:

#U(NO3)2A 301 +2L = [Culx(NOs);] ADH HO

2. 6. l L Od 361§ A INIO Yy Is d dzls d s d3ts Y §
L) o MtejHj 1 IsOdssdzO

2.6.1. QuBICI[LA2I. 1 25 &k {kodsd

sjd dgs wOfmlsostwdd 1,41 ¢ (0, 0038I) &

( &(Cl[ )A0) 0,45 & NOQj BG&B(J skistsr)) aaf gz

Slsdzgsh Caddejl : 1) . ) shyasjufi ideetigzdsj h do Ocdzd o s

slsfls Od o Glzdijbdd jf W B0 dzts? 5§ B j tOkzts .

slsW ddz Is 6t odsdztOits € tc Ols datss HYtR ts d§™ 3000 delfdz) , 1 s
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LWdtetsds (15" i) o Pdzd HEB &Ml E v d@dszdz0 L
Isj BB j Ol Z@F 72%Is1sh sy stojIsdyuj MSd wOMMydls
1 O2 H j dzte-1497;C-6,99; H-1,81; N -5,98:5-8,01; Cl-1 6 , 1,[1-16,03.
[ dz'CuL[H20)2](Cl{ 4)2A 22§ -CuCGsH14013N2SCh
o r tydizj dztsu-1%12;Ce7,94;H -1,32;:N -6,18; S-7,06:Cl-1 5 , 6,f/-15,89.

1T Hj dzj dzdets § - ff asjtetsjh fipl€ o-fis s sdzdztstc Pdnisls B oW j Is
Ho di3j Isd dzlf stddBOdgfdejjtc Odz dzr 7 S dMdzslkOR, , dzj
LIsOdetsdzj, Oyjlstsdaj, Istsdzktsdzy d B daL tsdzj .
HOdzdz" 7 { dzj deidddzlsQiztasstts] fiP d@@@ j Isfyw  fydzj HEzE M j 2

tU(CIf 4)2A 6,01 + L = [CuL(H0)2](Cl{ 2)2A122f + 2H0.

2.6.2. ¢ d dalsS[CUL 2(H20)2)(ClI{ 2)2A 2 . ] 20 gdz 1 Is Odats dzO
1,41 ¢ (0,ulCq 38105 dif § dzlriy j dedets Bz tc O Mils o st
fsteyd™ i3d H 6 0 Oz dzONOhi3Bsty tyiy §f B,3dzs OMis o SteY
) 10 1 Hg@rdzts dzO. [ sdz' dzByL= ItsI2dzts " j4 dzgd fig'dzts d «
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Hts f sMistswidzdzs > OGRS Ol stc] | OBHR-FI Y. Blis
Isjtstcj sEQfHMUdIs Odzdzts @ 5.

1 O2 H j dzts11%7;C-12,91;H -2,78;N -9,93;S-12,15;Cl -1 2 , 2,4-9,23]

[ dzZfCul2(H20)2](Cl 4)2A 2f T CuCsH18013N2S:Cl

o' Wdizj dztsu-1%57;Cd3,02;H-2,17;N-10,13;S-11,57;CI-1 2 , 8f4-9,76]
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B dzL 5dzj . [BWOY By Qgedzil V! B EEFORBddls (s

g U(CI[ 4)2A 6,01 + 2L = [Culz(H20)2](CIJ 4)2A 2f + 3HO.

2.6.3. Culd@fls)ijlAdl s 25 &dz ! lsOdtsdzO, f
(0,0064N@EdJEsdsBsyjodd , ftd ddasj
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Hddd Isd dziv ts5te BO A Higlv, § Is gy ¥oasp g dzts ug 2
St Odd U MS T tOMss Otedlsj & a. wtsjHddz dad

4U(CI[ A0 + L = [CUL(CI{ 4)s] AZ1 H:03

2. 6. 4. Culdg@bgd Ay s tOmMsotstckz 2,N8 ¢
Oyjlsddsdsdsyjodd o 15 d&d 1kOdskO |
dzj B tsdz! " d d&3d fsteydwdsd HtsBOO dzwdzd 4, 2 3
tU(CI{ 4)2A18.0. (f sdzt dgts jj dzdiyk=a : 2) . 1 tsdzlz yj dack
ZOG ] o O (dr 705 ZOY H Odzd ftod & & gde0 I dks N
IrfOah 2 ccl@EsGise ™ o OdedsH Pt t§ B'50 @] |
Bk), ‘Udesd (10 &) d of Mk" §s0AcyBd
i 80-82%sls Isj tsts jol@d i & @ dzdzs ¢ s .

1 02 H j dzte-11,9%C-12191;H -2,78;N -9,93:S-12,15:Cl -1 2 , 2,/-9,23]
[ dz'Culp(Clf 4)2] A i CuGsH18013N4SCl,
o dig dzj dztsu-1%57;Cel3,02:H-2,17:N-10,13;S-11,57:Cl-1 2 , 8[-9,76)

dddzls jLdtoctseo Odzdzfs | e @ igls a § wz] glzls ifvdzj stc O z® T
CqMmdztsls, LB rg dedzisf ©f, dzj tOMmbo stz Bmw
Stc Oded Ui MS d R . & @ffjdseOmisd lsj dizsy, U B)is | © § H6 6z
SBtOLBo" 90jlshv tog OBEgRj Isfise dd

aU(CI[ 4)2A 6,01+ 2L = [Culx(CI{ 4)2] AJ + 3HO.
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Cuttlol 2,8 + NHiSCN = fru@ 20)(SCNR]CH-0 +NHatt ;

Cuttlol 2,8 + 2NHSCN = pu 20)2(SCNY] + 2NHatt ;

[tu@ 20)(SCNRI]CH20 +L = [4uL(SCNuI ] 28 + HO;

CuSQL 5,8 + 2NHsSCN+ 2L = [CuL(SCNY] L DHNH4)2SQ+3H.0;

CU(NJ 3)28H0+2NHSCN+2L=[Cul(SCN}] L DH2NHiNJ 3+H:0;

Cu(CI[ 4)2L 628H 2NH4SCN +2L = [Culo(SCN)] L BDH2NHCI{ 4+3H,0.

] sCOL Odets, yYlsts e SCNpthlisddz® 1 t6 flzd gz " j Mls o
sBtcOL 28 Isfiyw HokzaL Od3d M j dzdz" | W is ts tdrHfirpisCo
[CuLx(SCN)2] HD. vd s yd ON@3 sIsd dzls s dzssyj o d dedzr § €
MesjHddz dedw o tsilsdzd ud d sls dMmrHd 7 0O
~-Btotsh ¥ tcOMmlse tsted dztsM s ® otH] d o HJdA
sy sejbduimis d fLOSBdudmMsEsj L dOuJ dd]

28.RMMdzj H S@jOCRBAYYO ] M j ded W o dzlzlsted MY

dzd ¢ O daik tsds te H d dz0O yfyjtEsjdzozf g3 gzd ) -~ (

RL dzdIls] &@Hdzitco j fudsdsts B tsdz! h Jdzmlsets dL €
MsjHdddf fad P - sHdz" = Wagids ® trdgtso dzOB  dz' dz" 3],
tcOL destsBte®f @Iy d o Cwze yod sy d &y &3j sdL O
§4twifdkete ¢ d dvinahpibegdizderdsmls tod MW J odal ¥j L
S HAddAzd e OdzH 59 dgO HHikzGedj (

1 O®BdL zdj dz’ 6y OSydd N-OQHBEdls d tptss d §
CsBgupdsdds ~ Mis HAIgzj ded 2t OB jdeddy ddf Bd  dizj st
Stec Odzed j MS d dizd Mtsd Hddzj ded W d3q . 1 sC 0L Odz
ddzls j dzgmdodetsdz § jtej B " doOdedd h jMmisdS tcOls dz
(NH4SCN)  dz0 Hd d3d Isd dzW ste 3O d3d H dz" J tcOMmilse st
[CulCl]@ 12f ,  Cullz( pO)2Cl2  d ClL( pO)JCl, BBWOL Iz¥ Is
CeBfdOyddzdz | MtsjHddzj dzgdw - d thds'H.j o} Bh i jC
W HO  wedBdhgismS dn &34 stH el ted M Maa] @ ddyOrizn
sdsyd 0dz0ls © OdB3Btsded Vv Mg J 1o  dizjj EGUO@I Qzdy fipyd
Isd sy d®dQlg ts d dzls d 5 i3t § jsaBd dzgzdin"™ Msise j Hiise
§ t6 jlsiCip dzj dzdz" d3q dzqygsczmcm BO i3d



[CULCl2]Q 2f + 2NHsSCN= [CuLx(SCN)] L®+ 2NHCI;

[CuLz(l 20)2]Cl2+2NH4SCN = [Culz(SCNY] L®+ 2NHCI + H.0.

1 tod | BiROd&soukitiziz ) dzsdz’ 25O EO®S (-
sdsyd OdzOIs dz' = Colf dZj Yfgtse &3 oL@ geded v
feOClsdud M& & Mmdzj stisls ddia@jud M ueks -~ sy Gad @k
fddelsd L d teds o Ptiztiziipy i tc J HEfipls oo jL dadftsiz tHsjd2) iR Is odf] ¥
(M NPyjbsdazsdsdtsyd o ddts?2 o ftedmizlsMmise dd
yts 9L OdABsH | Eldakigpzy tc € sdzd yJ mlso tcOL B
Ctsdzyj dzlsted tets 9 O dzdzHND: dec Off@o fip to tLotststo H o dEYy d
i Hddej ded ™ d&3d  t5:B [CALE 2] QB fif gD oBs)e  § tod o 5H d
SBtcOL Safbded B2 OydH 59 ts =iy ISdnfisAd g g 4 tej H fr
dzj dzdftedzOC Hidw o

[Culzf 2]@QH20 + 2HNO3 = [Culx(NO3)z] + 2H0 + 2| §;

[Cul2f2] 21 20 +1 2SOy = [CuL2SQy] + 2H0 + 3 .
RLOjMisdats, -dilsthlzdetf b @OIs d dzj ¥'IsC tsdzjHifS o=t dz -
CdmzstessH @tegyd M § 5B dzjs g s s Bidg GLOSBAASDR] |
CO¢ BsdztsH j dzls Olsdzr j, jlsOfo 5@ Mm@k Rtk Ols
oLOdBsHj2Misadd OLBlds?2 d fjwds?2 ¢ dfdt
BRj HIt), (sH | teog@Phtsd o dzzIste j dzdzj 2 MW jtej cOdzsa
o sHfdzd H @4 dzddd@dziOdzdz" § M yJ dijsde@msdz dgy
d s dzdzts 2 dzd mizs 2 € tie Oets s O d3j " jdeddewO dzH O o
sBOL 8 h d Bdzs £ fisistsd | deyfifeswdafiztesls j COj s HE
Zzj c{tsC OL Odzs, @Gty MM oL Od BsHfj 2 Bist tzts:
fjtodzs? OWBdzsE s CcOdesE j dedH dz' | B " @t IsH
Cd Mozl dz' 5 Mis.OBOAEE d dzls d 5 di3ts Wpisa @ deGefom ¢ 5 dz! ¢
Hisdzstedzr B )0 Iofotissody(ll) dsg tc OL 5@ j s & fiy IS5 2APdsedz |
Bj Is O dzdrts y § Ssdatsds diizn dzde Od 1O@zg| s dzd ¢ OdzH s dzj
LO®Rj " Ols! ots odzzlstcj dzdag 21 s Bges, € s
o lIJ@BSH j2Misodd GHokssMdse df 7 ttee Odzd W)j M
COtB s Md dzOIsdzr j dtsdz dL d~ o dzzlstej dzdz] :

¢ O dzts diF e 15 dz' d dsdjsbkd 9BHT , dzts
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CteH d ded tets o O dzdOJy J B dzfs 9 b di's s | i fdd) Odd @ J
o gz lsted MW j tedzr R dzd ¢ OdzH twipj dstcciRis digf wiAg® dyE o '
amy , MmMsedzOmdzets o HMIsOodzj dedz" d3 dzdy J e C
[Culal2]@pf +w2U1[Cela( B J] + 2O +
[Cul( o Y 4+2C st J { [Cula( vt { J2] + 2R20. + 2

RLEZYJ dzf f Od d3tsH § ABylp ¥Py] & M) L Codd3tsdzy
C sdzd yj NSO 5C OL Oddsd 5 lOsz0s s dz o dzO
COdRSCE | daffBdRtzZP R sHY h dj MW ot & dzifHOdziz] & hiyW
20 ¢ & jqeoc@dpds oQutg(@O)|Cl. © § 6d Mk IMB & O dztsdss
sdsydOdzOls Pt telpomsRaafiafjish dzj dzd j o dezlsted MY j o d
sqtsyd 0dzOls dz: i3 d 15 dzO &3 q

[CuLa( 20)2]Cl2 + 2NHsSCN= [CUL(SCNY] L 2DH 2NH.CI.
ViNlsOdzs o dzj dets, ylsts ftod daj § sftcj HMmlso j dadets
stecOddud MSEdn CdMmdtsls d N-BYkigd @O s 1pjds
CtteH d d2Oy d sdzdz” d3d dig 6 H o dzegzgled O a3 N d B SiIs !
o toj o3 dzd dn oLOddBsHj2Miseadw, dz4 dzO B C
s sO®dH ds ¢ & d &d ¢, 0dd Bdr] ¥ QO 3. s 5t
CotstoH d dzd toso OdzdittO | Ik dids § s\ j o g2 ofsy j ¢
Cdf dzj SMse Bl Wwhdgy j siw kM2 ydo s &
Y dzlste Odz! dz" 3 d ts dds@y jqls fixislsizf € dgtslasjle d dzf , Mts
SEELOLJjEp O&%J ZOIsdz & d3j Is OubiigsOydfta plirsitedits & O Is
sdsyd0dz@kd Yot scOls d §O@dmsS fddalyd
o 1 Is jufisda's dz! cCOSZ ¢ | deffsidde’ j f @ Bsdzj Skdzr o HT
¥ jter S dgf dlbS o

vO0CddB3QA@ sBtedL zZyudddd tjOCydd LOd&IN
dzd ¢ O dzHNs@Y § ds d dzis d tzt3E wpjds dxd it ) (sL o ts dze dzd
fdtwor n Y W' HJ dzdedjskdyz & MY e dzEdplis 1 )
fd dels joLOfizeits ~ M ts § H dodis)txiad 26y ty plas yd az 2 tew
Codif dzj @ ML oOH Odedk @Ry dar agff ) af tizAshy lsip OB d3d "
o dzz Is to d f % @ Wadls'dA| ¢ O dzrottson W dHdgd  dzj St Odzd W f
tstc ¢ Odzd ufp h)k Hf dizie( dzffcdfizi © d3d )
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400 ¢ 362cp 3M o (Me-N)
400-600 410 ¢ 3N 413 cp
470 ¢ 41l ¢ 43l cp 578 cn
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600-800 630 c 635 c 637c 687 cp V(CS)
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100

50 +

[ d8-2Istcdfdelice j dats CubGHeEIENOY):

30 20

v OB dzZ@y O
RHydlsd¥WdsOydw toj dzlse ] descteOdzdzr 6 5
Mt Hddzj dzd CulfirsOpl€Re O |
i/ 2 SinZ, | d/n,j Hkl Sirfs I
1 4,24 |0,0019 20,08 100 |0,0020] 12
2 6,24 |0,0030/ 13,82| 010 |0,0030, 24
3 6,52 |0,0036/ 12,87| 010 |0,0030, 24
4 7,36 |0,0049| 11,68| 110 |0,0050 27
5 10,26 |0,0078| 9,51 200 |0,0080 15
6 11,46 | 0,0105| 7,52 210 |0,0110 15
7 12,28 | 0,0118| 7,10 | 001;020 0,0120; 15
8 13,10 | 0,0131| 6,73 101 |0,0140{ 90
9 13,36 | 0,0140, 6,51 120 |0,0140| 100
10 18,54 | 0,0270| 4,69 030 |0,0270, 15
11 20,00 | 0,0299| 4,44 | 130;301 0,0290| 15
12 21,60 | 0,0335| 4,21 311 |0,0330, 10
13 21,48 | 0,0357| 4,08 | 230;410 0,0350; 10
14 23,00 | 0,008 3,87 031 |0,0390 12
15 23,48 | 0,0426| 3,74 131 |0,0410[ 12
v OB dzd y O
RHyJdzsd¥WdsOydw toj dzlscj desGteOdzdzr 6§ 5

mMtsj H d dzj dzd[CulLfreCRIBO o O

§/ 4 2d | S |dini | HKl | Sirds | |
1 4,12 10,0013/ 21,06| 100 |0,0016] 20
2 6,00 |0,0027| 14,74| 010 |0,0030] 16
3 6,42 |0,0034/ 13,18 | 010 |0,0030| 40
4 730 |0,0043[ 11,79| 110 |0,0046] 90
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l osHtsdzy § dad 4

1 2 3 4 5 6 7

5 8,24 |0,0053| 10,53| 200 |0,0064| 20
6 11,00 | 0,0092 8,05 |001;210 0,0094| 40
7 12,00 | 0,0109 7,38 101 |0,0109 8

8 12,30 |0,0118 7,08 020 |0,0120] 10
9 13,00 |0,0128 6,81 011 |0,0123] 100
10 13,30 |0,0138 6,56 |111;120 0,0139, 60
11 14,36 | 0,0161 6,07 202 |0,0157 30
12 15,18 | 0,0177, 5,84 220 10,0174/ 20
13 15,48 | 0,0189 5,61 211 10,0187 12
14 16,24 | 0,0203 5,43 021 |0,0210] 20
15 17,12 | 0,0223 5,16 121 |0.0229, 15
16 17,54 |0,0242 4,95 |300;301 0,0237| 32
17 18,42 | 0,0264| 4,74 030 |0,0270] 35
18 19,42 |0,0293 4,50 |130;410 0,0286, 30
19 20,60 |0,0304| 4,42 120 |0,0286, 30
20 21,00 | 0,0332| 4,20 230 10,0334/ 12
21 21,42 |0,0354| 4,10 031 |[0,0360] 12
22 22,54 |0,0394| 3,88 |102;012 0,0400 25
23 23,36 |0,0418| 3,77 112 |0,0416| 20
24 24,60 |0,0435| 3,69 510 |0,0630[ 16
25 25,12 | 0,0476| 3,53 040 |0,0480, 8

26 25,36 [0,0491| 3,48 |022;501 0,0493 8

27 26,36 |0,0533| 3,34 511 |0,0523| 16

v OB 1z y O

RHJjdzsd¥WdSoOoydw
MmtsJ H d dzjndzd)BufiED)2](NO3):

tcj dals ¢ j dats ¢ tc O A3’

gt/ 2d Sirt. | d/n,j hkl Sirfs I
1 4,42 |0,0017, 18,80| 100 |0,0019 100
2 5,00 |0,0019 17,68 100 |0,0019] 36
3 6,12 |0,0029| 14,25| 010 |0,0029 20
4 7,50 |0,0047| 11,28 | 110 |0,0048 40
5 8,40 |0,0057| 10,20 | 110 |0,0048 40
6 8,57 |0,0061 9,8 200 |0,0076] 50
7 10,24 | 0,0082] 8,51 001 |0,0084| 15
8 12,16 | 0,0115] 7,19 |011;020| 0,0113] 20
9 12,48 | 0,0124| 6,91 111 |0,0130, 10
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l totsH tsdzy j dzd B
1 2 3 4 5 6 7
10 13,48 | 0,0144, 6,42 | 120 |0,0135/ 100
11 14,42 | 0,0164| 6,02 |300;201 0,0171| 15
12 15,30 | 0,0180, 5,71 |211;300 0,0189| 12
13 16,22 | 0,0202| 5,42 |021;310 0,0200, 12
14 16,54 | 0,0216| 5,24 | 221 |0,0219 12
15 18,36 | 0,0261 4,77 | 030 |0,0261| 10
16 19,20 | 0,0282| 4,59 |311;130 0,0280| 10
17 19,36 | 0,0290, 4,53 | 320 |0,0287| 10
18 20,36 | 0,0320, 4,31 | 410 |0,0330 10
19 22,12 |0,0370, 4,00 |321;112 0,0365 18
20 23,12 | 0,0404| 3,83 | 202;411 0,0408 15

v OB iz y O
stedisOkzizsctOY dujMSdj HOddz j d Ot
dMMmdzj Hise Odzdz’ = ¢ GIpY dzj Cftse  d3j H

[cd] 1060d] s ] sl 1 s

utsjHddaj | CEdCtodmigPizids v d dze 8 1S MY j 6 O
M o, | b, . ¢/ Idq ¢/ M

[CuLx(Hz0)7]Cl 407 | 16,96/ 1398 7,01 | [ tols 54 1,640 | 1,590
[CuL2(H20)]Br> 496 | 19,01 14,01| 8,00 13 g f@éi 1552 | 1483
[CuLz(H0)I(NOs)z | 460 |17,50(1420| 8,40 | f7=4 | 1A72 | 1450

34 rRMMdzj Hsf @edpintsg tcdzd yj HEGHFaBON j dad W
N-OyJ IsqdzsdsdzgsyJ 9 ddzdz" = S tststcH d dzGh) d 5 da

RL d&disj tcOlskzter dL o § Mmls dzts, Yylsts SCIHstgH d
dzj S Blstster j dfH sl cdsH dz" d34 Is O dztiz'© dzdif Idafsyy jofrpi&w
dz¢ B3 dzj My ezs@mise Od d" daeSCdsj § tod d&3d daj dzd J
5B ZOMW R &OLSHESEs AtLY2ses O [ 1

I tsts? MmewrLd HtjHmsOodv dz ddzsj o] f
diidzy Hse Oded§ Jsyd Minpse IsjtdBdyd Mt
Md Hddzj dzdlRPc NBjyg ds d(@zls f sd3s U d o d dets?  §i3ts diziz 1 fiz
Ldited dssdz descy Mttslbdt? Ldgd 4: 6.
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BOMMr fted 378 s. l1ted 1 Istsd, fslsj oW
f sdzlz yj dedz’ n H Odzdz" ~ By dzs  MH j dsRs+ ) o Hoc
ftesdmnaHdIs ftesyj MM Isjtcd3sH j edHIOISOYd
ftcj otcOICULdEL-®)CLf totslsj SOJjIs o dJdzlsj tc-6Q&zj sls
Cslstster 2 MoftcsoyHOjIsMy fslsjtej?2 GOMMr
stejls'w MIsOHdWw Isjtedddyj MSsets  dzj dzth'®
sRo0Isr 90jIs ddzlsj tcd &5 Isg B3y @BOBEEBGEo 8281 uv ¢
588 s fesweadzwjlsmw yjbéd?2 < dHtslsjteddyd f
viNlsOdetso dzj dets, yYbsts O SCtedeat?2 ruvd Hd
gz e Ismw twH 1 dHtslsjtedddyd MSdr do i €[ tsifga
ftcj Hf sd&zOGOIs! , yYbts MmMdzjukzehdj MmMsOHdd
CteHd dzZOydtsdegdetsets MtsjHddzj dzgdv Mo w L Odg
tcOL dzdyder = dzjeSC s dMmf Otewe h damw Msj HJdz]
Csdif dzj € MO MsMlsOe dzv fiils. 36, 6 7% tsls tsBh j 2
1 0 tsfdeseo j HOdzedz" 7 S jtod &3] dzls O Bisy o
ECOLOdgdzr = o7 hj, LCeLBljtdddyd MS dd4 qd +
ftslsj ow d&BOMMr Msslse jlsMlseazs s ftcj HJ dzj |
CotstcHd dzZOyd sdedetse s fMisjHddzj dedw . O CIE y ®figlg ¢
BZdyHkZ 443 s d 773 s, Colsste" | 5 ~OteC
slsdzd yos sfmwy Htekze ls HtekzcO. l Jtetsv Is dats,
~nOOSIsjtedL iz s f dzOo dzj dzedj S BBY dzj € MO, dzd
so jtcHBWOLdtes jfrQyrmg@OgmMbEea dzj ¢ MO
d fsfmMdzjHkzeh jets jeB kZHOdMzj ded W .
CCMmY § ted d3j dzls Odz! dzts dz02 H j dzdz' j L dzO
Moslse jlsMlsoeze N dj Hokd ¢ sH@Y ke dzlsd © dgdzy §
dzj L d&20ydilsj dz' dzets?2 Y sGeted h detsfls! & Msec BPMiz § Is
[ dzw sftcj H dzj ded W Cddej sdyj MSdn f OtsC
ftcj otcOn j dzd 2 CBBtH d dzOy d 5 dzdzts 2 ulx(Ha®2]COhk d dzd

[ 4l2(H20)2]BreB " dzd dMmf sdz! L soe Odgr CStdoer j vy d
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Fyjlstsds HOdzdz" » Stdots?2 [1u)]) SO &zG Gausy
Isj B j tOIskts. [ dzw COYHBGE MhyOMRlsHYO HIO@

fte]j] HMIsOo dzy.dzr@r o IsOB dz.
s OBz y@ Odzdz' j s = O tsQ Qelsgstelrd L 1O € usishitelim @ dz(
Mg HJ @aldEd0)]Cl, ENPYJ s dzlsdsdBsyd o ddz

~

LYOMIE Vizay Umoz| Ucwsd M aami u Ti 1Ti e

Is j tc d3ts

doej dzd
aam

I 373 | 423 | 473 [ 4,44 |45,56|0,33 | 378 |0,00264 -45
HMse F 8,88 |41,12|0,67 | 418 |0,00239 -5

13, 33 12,22| 37,78/ 0,92 | 448 | 0,00223 +25
[ 473 | 508 | 538 |22,23[14,44|0,68 |488 |0,0020 |-20
M e % 20,01|16,66 0,79 | 508 |0,00196/ 0
21, 11 16,67| 20,0 | 0,95 | 523 | 0,00191 +15
I 538 | 588 | 623 |23,33|13,34/0,64 |553 |0,0018 |-35
M o = 28,897,78 |0,79 | 573 |0,00174 -15
36, 61 32,22|4,45 | 0,88 |588 |0,0017 |0
34,44| 2,23 | 0,94 | 613 | 0,00163 +25
sddadsdud m¢dJ fOLOB] sk’ syl Mno

¢ sBteHiEdiEs ¢ 5 M #l(lGdAz O MM ydils' 8 Odzd o
) 0o dzj ded-t" 3 p 5GBAOS - ( . ) [ 1

1-(l-a)™"| -E AR
m[ (1-m)T* } RT HH[E} nmn =l (1)
h[—m{l—af}}=j+]ﬂ[£] nmn =1, (2)
r* RT SE

I 1lsdn kwOdbzj tzfdh: O] BOIdyj MSs2 W
L 2Oypded®; 0, 33; 0, S5inksyQ db 6] o®GON 2 de
ot BY § t®fsZBE);, RT o j dzd Wdsdsds sW dzdzOW (€1 ¥/
Ldzj eedv OCIsdo Oyidipk (teltsrfrpls/' BED e)tsj o0@ ( i €
]l sHMls @8 dpf'idzj dzdz’ j i99 jdegcbpfdzryOinls!' [kt 0o dzj
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52 111
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T

I

t d19. 1oaqﬁm§£d%{s::n¥|§§i:f(T)Hdzw fesyj MMO st

CtsteH d dzO Y d ts dzdzt] cuts:(HIPE|EIM d dzj dzd W
Cdzj tecdd OSIsdo Ot dedsy tds jGididdre tedz  dzO € dzts
f tow delixfPdzed ., Misc dzOmdzeR Uz 2O v Keagadiah) s Oatals = dzdoz
Ac) wftjHjdvdd s ttejL Sk v ds? dzd da
I'd dzd ud de' Ldzgj eedd OSbdeOydd (r) d
5OCyj tfthdiiidejddzL 5o Odzd j B [ tefOp e 2@ (W
e zOMdes dzedyd 1§ tod o[04 dedz" o3 ktcOo dzj dzd ¥ 3

. = { :
o LmA=) ™ ARTT B EF oA =1, (3)
1_?‘2 E‘E RI—: RI:-_

Eg

n[-tn(1-a)]= =7

oman=1, (4)

@j: dTe=Te-t6j Bf jcOLO® 4SO u/{.
}todf totso § HejOdpthe B) Y s ddzdz B HO dap a8 of X J 6 O

1-(1-a)*

df sfistets d dzd JLED[?]=_}"(H)( tc oL 1.
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IV/
I
-50 m 30

II

1-n

LdtLiy OodmdgEHEY —=f(g)s) edduj NS scE 6O

CtsteH d dzOy d ts dzdzty cuts:(HIOK|CIM d dzj dzd W

& -

u

o dihf sdz iz cGtDEdzisdz0 f s driesy FdzdzdRizd PRt o 1
L 2O j fizth ¢ iz@ fdets B wRISldzj dpdfdzils Odalsz ¢ totsj dzd
Blsmd ¢ OJ BBz Q0L ws fifidh dsafH] dods

fts5 BsltejLClk,
rror ydmdzv dzd m dfijstsa' O pO@{dd] jdas "df -

(1-4).

Co0OHts

1 0 thdaso @dzdffdnf ts dx © dzde'ORizd 6 IBM z dE&Osots H  dz

L dzOy§ dzd v

o J@ff sidf'da gV ¢ o L g fgrdzdzg IsJ ted3tsH
TOEOCljtedmisdCd Oy MO IsjtdksddL O

[ 1

U OB d-Yy QP e BB H d dzO dde Wk of J§ WsyJ Minse  Is

tcOL dztsy j dzd v € st H Y d dzO[ywliHtEeicCs s
VyacTox Pacuermr E. M H, MG M5 A,
TepMoImniza o e amones | kllmone | el a'Mons | gl Mos et
VpaBHEHHED
I KP 10,24 6. 7291 6. 7699 0.09649 20,88
XM 16,88 13,3691 13,4098 0.09498 38.72
II KP 7.87 3.6536 3.7058 0.1029 423
XM 8.76 45436 46006 0.1011 6.94
111 KP 4229 37,4096 37,4574 00813 1,96+10°
XM 45 49 40,6246 40,6524 0.0728 | 2.04410°
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O dZOdzsEe dyde o5 BBHKEOL 53, ff dmfsd L e
FtcOo dgg AR fG@ W j te dzO ff jwipdsjiste @ y®©r dzd dHj dz
fesyd M’ kittddud MEtet ¢t PLard@isEdad v B
MsjHddej dzd w 120 | Peded.j 2@ H j tod ozO Iy § & tzdzt
ftsj H ddzj dad ' ulo(HE®ABB O 9 O

2,5

5,0 —

7,51

10—

T, MMH

{ d13. [ d & da(D6)dh:6e O BE0

U OBAz.O OC Is j to I jtcdsdgg dnfn .00 € ststcH d dzO0y d s dzdz
[ d#L2(H20)2]Brz2, ¢ HLFN-Oy j Isd dzls d s dzts y j o d dzO

VLYOME Vgoy Umoz| Uewsd M | ami | U Ti Ti &
Is j tc d3ts
de d dzd

an

| 448 | 473 | 518 | 2,63 |47,37 0,091 468 |0,002 |-5
M 5 = 9,21 |40,79 |0,32 |488 |0,00049 |-15
28, 95 15,79 | 34,21 | 054 | 503 | 0,001988| +30

23,68| 26,32|/ 0,82 | 518 | 0,00193| +45

Il 518 | 573 | 623 | 31,58| 5,26 | 0,86 | 548 | 0,00182 |-25

HMss 7 34,21 2,63 | 0,93 | 573 |0,00v4 |0
36, 84 3553| 1,31 | 0,96 | 608 | 0,00164 | +35
I 623 | 698 | 773 | 36,84| 10,16|0,/8 | 648 | 0,00154 |-50

AHMss & 39,47 7,9 (0,83 | 693 (0,00144 |-5
47, 37 43,42 3,95 092 | 723 |0,00138 |+25

47,30) 0,07 | 0,9 | 748 | 0,0013t | +50
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fesyd MMO Isj

CtststoH d dzO Y d 5 dzdztd cuts(HiPE]|Bret d dzd dzd W

ot
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1-(1- ar)""

o /F:/"'A ,

e s

o« I

—f(ﬂ} H dzw

(1]

sdtedud MEB6 6

CststeH d dz,Ou d ts dzdzt] cutsx(HIQK]Bret d dzj dzd W

v OHOz. v jtedisHddOBduj MSdj WEdSydd fttsyj
CststeH yd dzOy d ts dzdzfs eligH@)#8y2H d dzj dad W
VuacTok | Pacuetmmo E. MH. NG A8 Ac
TepMOnIza | ypaeHeHHH K/aMmone EMom | KlmMome w/[#a'Mone
1 KE 73,32 69,3941 69.4274 0,07042 | 3,23+10°
XM 80,36 76,6341 76,6630 0,06104 | 4,35+10°
I KE 120,43 115,6741 115,708% 006090 | 5,49+10°
XM 133,44 128.6841 128.7246 0.07069 | 3.63+10°
I KE 90,84 85.0466 85,0968 0,07192 | 3,8410°
XM 94.23 88.4366 88,4814 0,06425 | 2,64+10°
sOCdd SBLOLGA, o jLbkd kO] fiso |

TOLOCIsjtt kjttdkdyj MSBses ©OL &sy j dzdW 56 56

[CuL2(H20)2]Cl2, [ #L2(H20)2]Bro.

fesdMEsH YIS

GJLSCdd duLdddaj dedd &3 EOMM’

1 5C OL Odzts,

Y ls 51000 % ts B

dz&xfdgdud Mdid ¢ o ey mmr,  f

Cdzd yj Mso © cOL stsBOL dzf =
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35.s sdzH Iz Cldsdxfdz)jj i Mgz H s Oded v d3ts dzw
1 dzj Slsted 8 s ddisttsdd dzO y d ts dzdz" =
fMtsd Hddejl ced)? o3

SBdHEZC IR stedud MEdd B IssHER Mihdz] +
ftotso sH d dstsddzls j  dEtso Odedz’ 7 S ststeH d dzON) @ s dzd
N-Oy j Is d dzlsjdotfotiss 2 . J CoOyy Mise j tc Ofls o t
Hd d3j Isd dzW tstc BO BRI H , ff ts ) Cog o tsCadi to ' 7 9 (SHHiGG (
cOMmiso stedlsj dzv n  Mddzlsj L dtctsdlPdeddzjj Oy odis]
[ sdzv tcdalz s Ldzj Sstedyj MS ks ftotso sHd di3sfls:
dL d3j oW dzd § tefts MstOs jdte § d3jt dzdzis GRS fldAs & B o O
C tsdzy j dzls tc O yls[ jsdifdgOw Ols te dz® i dsts fls+  d3ts dzv to dats 2

ftotso sH d dztsfls Hd dBBj Isd dzl¥ ste RO BB H dz A G (
fMtsj H ddzj dzd 2 5B " d A[Culx(fp®)ff I3, O o [@(S[ 4) JHAR
[CUL(SCN)2] HAO, [Culz)2]@QH20, [Culx(SCN);] ABD, [Culx(H20)2]S[ 4«Bi-0,
[Cul2(H20)2)(N{ 3)2, Y tsdzzygd dedze" § ©® Mtcj HOR disNp dats dz

Oy j Isddzls d s dssopjdp. draetiz U ( dzd J

A3t dzW te dzts 2 L dzg S Istedyd MEs2 ftcso sHddizsmisd

CHBYf &z S Mse HOME oL i3Sy dzsmlis sftcj H] dzd Is

ud mdzj dzdz’ o5 Led@@sidefAf B q3s ¢~ ¢ Mmddz dg" d3 d dzg
v OB dzdly O

L O did d3sMmisd

U dsfidzy €S Mtseo

Cdzyd dzlstceOyd tsd

[ Odzdzr j € tsdzyj dzlste OV ts dadzats 2
fesodsmifiglsd dzj S Blsster o

NOYjlsddzs sy o fuets2298 [ § A O

i e , [ gk d3tstdz
f/ stsjHddz] df t Ofitls|] s tsdzyj dals to Oy d Vo3 tsas df
tcdisj| 1, 0% 1 20:1*0| 1,6 140

1 |[CuLzCI-A 2,®i r f A 121,7 124,8 128,0

2 | [CuL2](NQs)-A 2,6 rf Al 1362 1396 139,8

3 |[CuL.Cl;] ADH [ f Ad| 486 59,5 88,4

4 |[CuLCl)] A®DH r f Ad| 51,4 68,3 72,8

5 |[CuL2(H20)SCNISCN |1 [ A ¢ 1247 130,3 136,9

6 | [CuL2]SOA 2.0 rf Ao 1012 107,5 107,8

7 | [CuLa(H20)]Br> r f A¢| 136,6 138,3 138,5

| sCHdejHMlis 0o dzj dgU, L de®udifded s i3 dzj 9nts o

MN-Oyjlsddzs s dss Yy o  dzts 2 .
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v OB dziRy O
) ZOUdtgd Bdo g dzv S s dzj AMsd BiHd  (
N-OyjIsddzlsd sditsyj o d dzts 2

R g5 j HJdsj oz tg U oD Ky
1 [CuL2(H20)SCN]SCN 0,146 62,5 3, 72A]
2 [CuL2]ClLA 26 3,78 100 3, 78A]
3 [CUL2]SOA 2,6 0,019 416 1, 09A]
4 | [CuLy(H20)] Br 2,6 1000 2, 66A]
5 |[CuLCl] ADH 2,2 5000 8, 8%A1

I Odadz" J Is @BtilAs QYO L " 9 ObHlszv  ldg - d dzls § L
Codsf dzj SMse o j dzd yddzr SCtsdemlsOdzls H MMty
L dzj S lstetsdzd Is O d3. L fls @ dpsEddrjddis , S Uslsi) Is @RI
CtsRf dzj SMtse ftOCIdyjMSd dzj ©COL T addsls
ctezffr o MMisOsj dzdc OdzH O.

LMis Odzts o dzj dzts, ls 5 H dLdgiz@syfjdeédsvte &30 d3d H dez
CdiYf dzd ¢ Mde Mtsd H d deuldgd0):] 3 OUeHDosp ' |
[CuLa(H20)2](N[3): fislse jIsflse z¥lsO R diy Kiils@ s dag 2 ,

L 2Oy magdw Hd d3j Isd dz steBOBdHdz' © teOflso Stetso
140160 '[P dsdr O Hdzv ¢ C(ezp))SHHeQ J |
[CUL(SCN) | B0 L dzO ] dgth dzv to dzts 2 Ldzj Sted yj MS s
Ha3j sd dz¥f ste RO H dz' Ar IBEDME o ElismE sk W o &
T OtOC sy daverjdE Istedss B 1: 1. R L S QodEdE HIZSS O BL
L dzOWjmzeg d Bj s dzW stedBOBJHdzr 7 tOfMlseo sese IS
N-Oyj lsd dzlsd scdssyJj o d dedz’ R ¢ ts 3t [@Le 4 BID,
[CUL(SCN)2] AD d CiliLx(Sf4) JHARM ts fylsk@so dB4 7 |5 3™ def3ts dz
Cslstster j] ftojHMlsOoadwjls df ¢0O¢ ftsjHdd
Pdgjdz W jedj o3 Stsdzyj delstcOydd Stsdi3tf dzj € ftso
[P Odz HO) L dOyj dzedj g ffUszv izsd S H gk fig
o jddyde O0jlsfw. ] s dzlz Y g dzdz § L O jtedc
Jdzls jtef tej sJteso Ol o G tsd gk od % d BB dz dz
d orljfMmdej dedj B o cdzzlsted M jtedzr © OyYdH sdzd
Hdjdsd iz steBOBBdH O.  ufigls O Hzth olzdzj dztds,j B B OIS Iz
L 2Oy j dzd j Bis dzv te dats 2 L dzj Cotetsf tetso SH detsfyls
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¢ ststcH b delzy § Mtsd Hddzj dzd 2 d M smse Mise Iz
odzzlstedmW jtedz" » OYdHBdzd e OdzH s@BJ 20. i3k 2§ ©
Ylse-oOyjlsddzisd sdzts yJj ofifrdzdzelz JIn & s olzdzdzy € mw  dzOB «
el OC ydoodzdesmtf stse dzg- 3¢ daz Jste il g ®agaf 4 Oy d+
zZj cCts LOB] N OsdzhstcO®©Otkd g Bddsd d tstcc O da
t 4 OC yd sdzdzO W My smtse dzsmIs dmMmdzj H 5® O dzac
eOMMudls Odzdz'dds3d L dz@aljedz d d | O 6 BEeO|ffedPH § C
Is J o3 Jj O IsLizGredz fd d3istndzw tc dzts 2 1 dzj Slstedyd ME s
CBSteH ddzOyd sdzdz’ 3 H)fH) H(dMNeP T 2 Isd dzls d s 3y J o
Hqdi3j Isd dz¥ stedzO B H | .
v OB dzd3y O
) BY jtcOllkztodzOY L Qo dimd dssmis:  d3ts gl ¢ dzts 2
tOMmbso stetse & tsdfff dfghyntdsed drsjdHtdd3(u 4 o d dat

] [ Ofmis e Qdz'T) &3 ts dz!

f/ #t5jHddzl dtedls j10°C | 15°C | 20°C | 25°C | 30°C | 35°C
1 |[CuLz](NO3)A 2201 | f A ¢| 1332|1355 | 1357 | 1358 | 1360 | 1361
2 |[CuL(H2O)SCNISCN| 1 [ A ¢| 97,6 | 1159 | 1243 | 1247 | 1251 | 1253
3 | [CuLx(H20).]Br2 r{ad¢|l1125]117,4| 1204 | 121,2 | 1215 | 1218
4 | [CuLz]CI.A 2,6 rfa¢|1092]| 1181|1212 1286 | 1288 | 1291
5 |[CuL:Cl;] ADH rfad| 383|430 474 | 545 | 66,6 | 68,2
6 |[CuL]SO.A 2,0l rfad¢l 925 | 988 | 1006 | 106,7 | 109,2 | 111,3

RMMdzj Hise Odzd § m Gsalsd ) dsag s iPls dizts 2 Isj B j 6 Ols
OdzOdzd sMC d, (klsjd {§ smGasdidteOmkssic @i dstOas
Isd BY § 6Oz’ , tOMdridusedsd Q@ SdEodus) @agfd o - H dz
dzts fls d H d3j Is d dzW tstc d30 d3d Hadg' Safn FCtE eI Bx)eAIOLS o
[CUL(SCNCI]CI®I.O, [Culz(H20)]Br;, [Culz]CLARO, [CulCl;] AD,
[CUL]SOARO tsls B tcOIlsdets?2 Isj i3 j cOlskzter . l 5
ZOC dzsdzO@ BT dZO B tejHjdzj dz2O 1 dzgjteeadw OCIso
an . ] sdzlz yJ dzdzdzls O ez @izl j oo Bizdz” | 2 5L o 5dzd ©
B ssHBR ©OMMYdIsOls! 9 4 dzd yd dz 1 dzj e dd
Mddzals j L qtetso Odadzr = € ststoH d d20 ved|tha4asCHiH finldsQ a4 di
L Qo d Md dzts M lez3@ dRvcteimg2 1 dzj € Is to d Y JElisS =98 tdfCdsts
Is § d3fisjlztded ((1/ v) HA&zVE BBEYJ s PdaRizf dzd
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Igu
2,2 -

1
2,1 i "’/.’_*‘—_—,——"*‘_j 2
> :’/;’_.___I—_-—_'. 3
1,91 k—_____,.._*— - - " —h 4
1.8 1 . . : —_ 5
1,7 1 M
1.6 —_—
1,51 x_-___;é.—-—'-T_
1.4

73,20 3,25 3,30 335 340 345 350 3,55 1/T-1073

[ d1p.) Oo dfMd BsMis! Sds @GV 3@z] G lsLisdfcdzp Sh t
1-[CuL2](NO3)2A 2:@), 2-[CuL(SCN)CI]CI®I0, 3-[CuL2(H20)]Br>,
4-[CuL2]CL,AR0, 5[CuL:Cly] MDD, 6-[Cul]SQARO s Is
SBiEEEY Isj &3 jcOktsr .
I bOoEdgzicde jHjdr Sy jtedds dzls @dgdidzdgj e @c
OCIsdo Oy dzj S NOQ| Bddsdsdsyj o ddzdz o ¢
fMtsd Hddaj detl)2 B HT (
v OB dzd4y O
1 20y jtgdd Whe iz s & s dzOy d s dzdz’ - B3 sIE)H (folzj d
N-OyJ Is d delsudj g dzts 2

-/ g4 t5j HJdzj @ -t gU |[ogs § Od
1 |[CuL(H20)SCNJSCN| _ 500.4 4158
2 | [CULISO:A 2.0 378.9 3150
3 [[Cul.Cl] ADH 360.0 2993
4 | [CuLz(NOs)A 3.0 3555 2955
5 [CuL2(H20).]Br> 352,8 2933
6 | [CuLsJClA 2,0 291,6 2424

R L HOdzdzr = 18 Ceddeddgls ts L dgj @ dwWw H B Is
dMidzj H 59 Odglfiztizy ¢ Mtpc N@jyHids d(dzls d s d3ss U J o d dzis 2
LOadMmMddsMmisd ls ftodtcuils st uydzH tsigal 5 kidr ts
LOo dMmd dssMmisd dtslisf toff,Ediptstdte Oq dzd tctso Odgdz’ m, O
L d2Oyj def fecdd OIS g olAgiddp ".Oj Isfyw

l osgdpda” g MMdzd Hise Oded W fts tsfftcj H] dzj dzd ¥
Isj &3 j te Ols Iz te dzts 2 L O dfmd d3tsMmlis j 2 d3ts dzv te dzts 2
Hdd3d Isd dzi tste di30 d3d H fdaf dzls jteLOdiidsie @s@ugisdzy BzIs d 5 i3 Y J
Csdsf dzj C ftsB) dfjtsiLde ez dzd Oyl @dets o df ' o diz Is
odzj Ndzj 2 MW J ter d Isdf tizdoptsdsiclds dzg kb 6 &
CtststoH d dzO sty dededay) ifgHwHY dL L Qo dMmd @BdsMmlsj 2
teOMMmydls Ode L dzj ecdd OCIsd o O d dodrdzt & |
ftsd H dzj ded
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1ol rRudwfrr ]l eUkpualll s[f1][su]
Jitorv Sl orvrRc INDENRACUR] RIS Y[ IRU B
ol frem Y2/ mfftdtLrdtdridses s
R1ovrtlofr wvrfdort-3dp3sds 273

4. 1. RMMdzj Hse Odzd) sy MMO IRt A3l ¢
N-OyJ Isddzsdtsdisyj o ddets?2 b Mmtcj H J
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