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COyHB2 obLGOMsds?2 §OLOdd) dd H&OHBY Sidi
teOL dzd ydz" 7 W©WOLHJjdzse " dddd. t O toj Hj dzj dad
C ZOMMOB ftojHMisOodzj des o IlsOB dzd Yy, :

Swggh“j 1 2 3 4 5
9 1 4 BtecOdzd yj MCOwW| Adrdyj me o
. . [t.a. o
10 1 d BtecOdzd Ud M :q@qvAdequ o
. [ e Odzd U4 .
11 St6a. i COo
1d G O dgd W AdLdudm

lted fosHmMyudld ti2BddecO EZyOmlsddStse o f
szte EZydlsr o Ot sinfw B Odzdz' ofmMjr LOHOY. [ ©C M
MeMlsOoadzv jIs 100 B Odzdztso

[ dzd Isj dzt desfls! bkEtc©O® MsMmlsQodw jIs 5 (fwis:)
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tihjdEdwtejlsdujmMSsets kO IMm[fz §

Jovwlisr 2 CdzOMmMm

p ih jdzdDp ONdOolstste: 1Ilsdyrdz .71 .)

1.1 jhj mistotessj H MIsOQo dzv jIs M2 o) sOdzdz, B 5
Is¢ . orlsjmdwjls jets dL dzdlstcOlsO. R 5 dg' B IS
otSHdtsd3 tcOMlsatstey Misjf jded tsEdMdzj dzedw +2
9 SHES2) .

10 dh j &3 ZtcOo dzj ded jf totg @ Isyedtsts R IsdAfEOOIs O  f

X +nAgNO;=X(NO3g)h+nAg, neH P ddzd 3.

sO0¢ CO¢C tjO0Cydw ftoesh dzO  sdzdsmls! & Is
n(Ag) =17/169.8740.100dks dz! [ OMMO Mmjtcj B O, 9" Hjdzd ot
tcOQo dMc1 00 BOMKO fRjusiOdgded j et B tOMmlse stc,

My 7 Mag T Mx =30 +10.8071 ~ =30.44,
slsC BR10.3FG.
Jtod SMOoxdgdpf ) & 6O t© Gipsods te wijdsOnud Is
n(X) ="—=—

n
[ mé  10.36 O
" 3(AQ) 0.1

¥03

) 6 =2, f x = 207209gsels i Mmi 4 st Mo d dzj y,mi iGzdasjQjis |
Mo d @NDs),,. 1 tcd Hj2Msoadd dz0O dzj 65 Mmjtcso tSH St
fkzdz W dH O iPbS[ dzy O

Irwideddd Wsttdzdlrz §esHEZCSO, GBLOLES |G
oL HEINGEHECKOR] fsCOddoOdedY fMbkd WdHts
CdmMAzstesHdzr § MsjHddzj dzgdv d3d sOdzdzso . [ N
sCdfMdj dedé CdMdstesnisd, &sckls Bl HEdEY,
PbSsB tc OL Iz jdsi§i g5 Of dh j &3 EZtcOo dzpdztf j dBtc gy DF Iy

PbS+ (1 + 0.%) O, = PbQ + SO,
RL C 510006/ 2 3 Yy Z@.FIBS PSS §f sdzz yd dzd + S o d dst
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tihjdEdwtejlsdujmMSsets kO IMm[fz §

¢ s dzd Y jPlO@x,e 5 YIS 5 mBBBSJmeaszﬁ%ﬂmw%mswwm(

n=(2285271 207.20)/15.9994 1.3Ba%;, fMdzj H ts am&IsPh@zs diaizh0.,
mMmoddzytser 2 MmMkted§ .

]l sCRErHoddzi y yomlsduyudes dzO~HdIsMY . 9
ftoswWodzw j Is sCdmdzdIsj dz¢ dz" J mMos2Mlseo ©.Y 1 t(d
dzOB dz¢ H O Isyw 9" HJ dzj dzd j WdBdz sEHD. § Otsts:
fesLotsdzw jis toj¥ifdHrstyatsH 5 tc uHIEOW O C ) ezfs 2@ & N
fted Grn dzOY H jiddxH dsify GRiskEdey ® jls,o sC tslstster 2 dL
COC ¢cLBIEZBISB2 HEBYH! €.

2. ULwOodz dzdw tcoj OC yd?2:

1) Pb(NG), + H,S = PbS + 2HN®

2) 3PbS + 5@= PO, + 3SQ

3) PO, + 8HI = 3Pb} + I, + 4H,0

4) Pbh+ 4HNG; = Pb(NQ), + |, + 2NG;, + 2H,0.

5) Pb + 2AgNQ = Pb(NQ), + 2Ag

. ubkzted € dmf sdz' L 2] Isfyw ) Misj ¢ dztse Otej dzd
~nlclkzmls Odzw .

M M1 M2 M3 Ma | Y
Pb | Pb(NQG). | PbS| PlxO, | Pblk | HI

g dfMls isdg@ dzd & Odzd W :

1./t OMyd s dsdzv tcdets 2mi GO R @PrdzdzOdzj d3] 9 B O
ANBtodRRzdzr agMo, s,y T f s 1 B Odzdzlz
t Oyl MMis@pPD Pddgdilss O m

N

JutcOo dgj dzd W 1i® j ASsy P2 B(O dzdzO 10 BO
3.1 teddzjdaj dedj MkztedC O ( syj dzd o O 1 B (
ftosdg " dzj dedetsets f tod d3j dzj dzd v )

RUJ 1 J: 20
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tihjdEdwtejlsdujmMSsets kO IMm[fz §

P ih jdzDH OHAdOolstste: 1 Isdyr dz ¢. 1 .)

RL Gf dMOdzdeOfmfise tcdcifilednj H zZ judssts 5B O ded Mist
COdzdw (Wdtsdzj Isse OwW{ OHiflecBfig Q] Isf d2Qjdgtlagdglz s My
o' sy MdzW j s OB Tz dzd kOB pfe stc@ tod § s5HC
tcOMlso stc® tsdz tsBjMysj ydo OJ Ismw s ORyis 3 ity ts
h j dzsy@igBoetc W | dzts dzW¥ s @iy deie@iz' (2€ ddfirpdetfsCdads s te )

RLIGOMIsolHtddd HBBOodzj dzedd Mtsdzd O3t dzd W
sMOHtsS d ¢cOL BJL L OfWOCG W iz M€ @ | Sdx dng 6
tcOMlsaltftsjswodzv jIs SCdMmMdzdlsj dz dgr | Mots2Mmlse O
Cstedydzj o' 2 tsMOHBSS. 1 tH LIt sfdMOdedj =Bt

it OMmMsa e sts tcOMmMlsotstc 1 j tcd3® Gely) DAZO = O fr) IS OEA|
CJHtesCMdHO COdzdw, ) HtsBOodzj dgdzgr s © dzj G ts

2. Vo dzj dzdw :tcj OC yd?2

a) 2KMnQO4 + 10Kl + 8HSO, = 2MnSQ, + 6K,SO, + 51, + 8H,0,
b) 2 KMnO4+5 SO, + 2 H,0 = K;:SOy + 2 MNSO;y + 2 HaSOy,
c) 2KMnQO,4 + 2NH; = 2MnQO; + N, + 2KOH + 2H0,
3 ltcOmMlso e P2 dzd dzd J &3 Bsy jIs t6j OcJetso Ols
2Al + 2KOH + 6H0 = 2K[AI(OH)4] + 3H;
d dZAl + 6KOH + 6H0 = 2K;5[Al(OH)¢] + 3H;

41 t6d Md3j "ejodpdsh ste o2 1 to BOdEEOZO sMisj § J
o sMMmis ©OdzO o dzd 9 O jdlssMFO 3G d Hitdss (MG .ezc P ZRIOBSC O  to (
MlsOdzso dIlsmMw Btsdzj J Isj dgdets?2 (Md3d ! oL SO 5G|
sCtcOMEO MisOdzj Is L § dzj dats 2 :

4KMNnO4 + 4KOH = 4K;MnO, + Oy H02

s otc] Py G oL Bsyds HIMY e sENJ =dzd tc
orfOHjdzdj] BRztecets SMPHCO SCMdHO dOtc OdzycC

3KMNO4 + 2H,0 =MnOZ  KMnD, + 4KOH

5.1 jtcd3Odze OdzOls S Odzdw dhmftsdz Lkzsls COC ¢t
Mtcj HMise 5. AN] dzsdzi sOdzj ddz d Mt tsdef Mifzrds L ISG WO C

6
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tihjdEdwtejlsdujmMSsets kO IMm[fz §

MdzOB dlsj dz detsy MicjHMlsets f sH dzOL 9 Oded j d3 ¢}
9" fEMC OO fdhBsYydzer » 1 WWjClktseo d i Ofdeslisd
gdfmils]i BO tsyj dzd @ Oded W :

1| [ftcjH | i tedofieifds o sfR5h 514 B Odzdz(8 B Od

2./1VtcOo dzj dzd W a3 j sy R2 B(O dzdzO 6 BOd

.JutcQodzgjdzdj tj OSydd M Odzt &3ddzdq2 B Od

4.1 J O@y@L dzsy J dzgdWv  J ed3Odz6 OdzOIsO2 B Od
L dOSydw tOL dztsy MNied zj 3@ dzgd @aif® I

5[l tcdd3idzj dedd o jhifmlse fts 1 BOC2 BOG

RuU J | J :B (Rdid

tih jdzdDp OBdOolstste: skteOdRh ddz 1. 5. )

1.[ sdzj Cle2,dzO J 3§ 8 h Ow Wistedsz Istcd ¢ tsdzOdz! dzts 2
Mstslse j sMise soPRs dhHigdeidzkida j Misdz 2+ dz d3§ dzls,
Brils: Istsdzt ¢ 5 G @dds@L slzdseiic O wdz’'cH O OdztsG Jf dz, d o2
] dzslsdzsisd e OL s Sldshmwishy Hitke ¢ Hkek

"0-, 00, omx v-E
"E 0 E c- E

R L 1 Issets kztcOo dfj(dddFE85.2d /sdiglk d7'0.j 3 1dZ0dzH s ,,
¢ --Cly, 1 17 PCh.

VL WBEBMW¥ SO dL o j Misdas Issdz' P& dRCGLO EHisisR dl
fted t©WOL @&Bspddd ¢ IsRCL(DEBGIHdso ts

LiIcOo ded dzd Vv t6j OC yd?2:

1. 2P+5C}Y 2 RCI
2. PCkY PCk+ Cl,

2R COldtsdz, d Odedtsdz MsMmMistswils dL Helknms +d
d frdzste. [BO ddbdzO tSHddetsL OtcWHAE j, IsseHO, |
n izs @4 ISACLY, YQ PCE'.

3.1 tej OCydd tcOL dztsy J dzd W sBtOL 28 Ismw tc
Isted » dBs MW Stc O .3sddz fjjIs 'H sdde o A dzjufiggis o dzr
Hsdzw ff J dzglsOr dzstcd HO "W s s@Od BOMmzPH dzt 8§ Bfs

CBT

.
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tihjdEdwtejlsdujmMSsets kO IMm[fz §

fndsd Md dpides jiL Hsdzd CHBRYtsdej delsse , f HEkzct
{5 fNdstlk:

70.°9011 34+ 3208 . HZL (710 .1902 1. 65
208.2Z=91.235
n=0.438 = 43.8% £(Cl,) = x(PCh)
1 TB=®@124 = 12.4% x(PCk)

) Z20yd3s.dopdij Md MoHj e fRCE D . @ IEHB2RCE.

v OCOw Mz ! BBLOLEZ]IsMY §tod dpIRCRE ORI, (
CodzdyjMlsots t©OL &y doh jesmw ¢ j dhs @E @ tssEH Q
Csdzd yj Mlso s HiW6REdzsyFdad ® Misj f j d2@ tcOL dztsy
0.562 =0.779 = 77.9% 78%.

budd dzOw Cdmizsls®, ®BBEOLEZShOWMWw fd ¢
i1t My dov Cgnddtls o) tds s gdpss i ¢ d H te s dzg
dzj B3j sOdzcdzs9 ®BEOLEZs sfjw  do  SCMsCdhdasis:
¢ d fdzj dzdiwi HsPGufs & #H4DO:.

1 tod dzj {f ®dfdeteds dPCk jB3ts G 2z 1s sSBtcOL ts9 Ols fw
WsMWY &0 [ sdyj ks s s kOl Hisd yj MS ks W sts
flsd §ddd tCdmd ddy WsMIREH +IshEtsyLBHdly
Cslststetsj tcHOR disizis G L MPCHidzdsjsds ¢ d DAztstc s H

VicOo dzj dzdw™w toj OC yd?2:

3. PCk+ 4H,0 Y ;P& + 5HCI
PCk+ 3H,0 Y ;P& + 3HCI
Clo+ H:PGs + HO Y PG, + 2HCI
PCk+H,O0 Y R®ZHCI
2PCt+O>,Y 2POCI

5. Hd dzMise j dzdz" 2 Odzd 5 dz, Colstster 2 dgj MtsH,
WsimW st O, d tBtOL zZRAsMY Istf tc §-dzis ded o Az g Is,
1 |s@¥ .

N oo g A
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tihjdEdwtejlsdujmMSsets kO IMm[fz §

( f)dzd Csdzd yJj Mlso O O dzd ts dzts 9 PChtlc O ofgz" |, iz y Jslést
1L dzj Clstetsdzj 2IstcOdz! detsmlis d, or ddzvw HdIs'T 1 Isfipdzj H
(PCL")A(PCE') (I'y . J L Iss2Xyy e EPgzs My Istsdz s Mist
2:1:1, MydlsOjlsmw o jtedzts? dz# BOW WHBEd3O L Of
g dMmisj BO tsuj ded o Odzd Vv :

1. Atstcdslpez’, ] ifts 1 B Odzdzlz

VicOo j dzdV 12 @& yd25 B OdzdzO
ABStedigzdzr XYW daste 1 B Odzdzz 2 B O
3./ sdz' dz" jo,HsazdmdEldfisd 0. 5 B OdzdzO

N

wils ] d  ©02 dese duad v 3.5 8B
4. /A sted3g deg",(,r YTt 1 B OdzdzEz 7 5 g
LicOo dzj dzd W3-Bijf@&L Wd 25 B OdzdzO '
5.|A stcBE'dZ@ B Odzdz 3 B O

stslsdzsh jdzdj Stsdzdyj M8 d ©dzz®
RuUJ | J :B CRddd

fp dh jdzPH OddOoIststc: o jteWCtso o. ¢. )

1.s O¢ dL,4 jeiflsde®c KQHacQdEF tclz jIs ) - dzstetsdy ff

1) 6KOH + 3Cl, = 5KCI + KCIO3 + 3H,0

J Emdzsedd MCOoOm Qs oxyfls MEdezstcsm = sIs¢
KCIO3;,d d&f j tclstsdzj sseo @tsis@d dds tcj OCydd, i dMmoOc

b.1 jtolstsdzj stsoa O Mmtsdz wodw jlsfqpw fddz dzr 3
fjtcjove@:® Btsdzjj o' MsCkzy Mmlsjfj dz s¢ dmdzj
My smseMmlsokzjls hjdasy' , ttBteOLLEZEhOW &EOdzE OdzC

2) KCIO; + 3MnG; + 6KOH = 3KeMnOy4 + KCI + 3H,0

] ©OMmlotte] KROdEOdzOls HIMY ey steydtsdzd tolz,
HIsSCMdHO d30te Odzy O:

3) K:2MnO; + 2H,0 = 4KOH + MnO; + 2KMnOg4

1. skhbjhksdd, BOtec Odzy y dzy MlsOB ddzdL ¢
Misd §ddva 6dhndydve, s ijssiiz o ¢ Oud Mise J
tcOL dztsy jJ dzgd W R dzstcOls O, 1 sdzd y @ Hsy 2BIBR}Ac Ols Iz to Iz

4) 2KClO;3 = 2KCl + 30,

[fMlsOES MO, dcK@ls fj tdz®@BO CHigdH O s Mt
9
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tihjdEdwtejlsdujmMSsets kO IMm[fz §

foslsy COdedw toj OCydd hB3jyHE ded B3] :

5) MnO; + 2KCl + 2H,SO, = MnSQ, + CLY + K, SOy + 2H,0

rjdzlsr 31 B®L - dztsts.

1 J HSO R dztsteOls HdMf e steydtsdzdtelzj Is Cip, tsB to(
(Hickes?2 yjdzlsT 2 GcOL) :

6) 3KCIO; + 2H,SOs = KCIO4 + 2KHSQ, + 2CIGY + H0

LIcOo dzj dad v MK $AEELMIEP KPS § sdzdesMis: & o j

ltesf2MCOdzd] HIdBSEMdHO R izste® o cEtstew yd?2
ftosHEZYkO®Rd §tod mif sdziz yj dzd d

7) 6BKOH + 6CIO, = KCI + 5KCIO3 + 3H,0O

1 stOMmdzr 2 W sMmilsdelf dpdizvdy Isdnty ) fi) Is © dz olzef § Is gy
tods, SBItster 2 dhf Otew jlsfqw o bkmdzsedwa fteslsy

8) 6P+ 5KCIO3 = 3P,0sy KCI 5

2.1t Ofmisottsya] detf B d 5B @G dztiseb esO M S 2 Jf tsadAdzG C
f-ydvfwBslsj COjls fted ydte¢ode d Mfduséd t (st

3 JftcjH]jdzdd BOMME o tsHAM HEY {ftsO fif bcdsty tis jicdgdf W

15eMmtsdzdf mco sSH T

56.2¢f 5 dzd00Go s Htds ¢ bz ©100(15/56.2) =26.7G .

1 e 3OMMO  adsiHAEQ M i@3D M salts(tc Woy j568G, todd s ® ISt
fpdzz y@m= 58 o Ists 3NJj o tegudd" SYEMEIGDY46056Es tcy d d
slsCkzHO+N=58n= 37. 13 ¢

lftesyd MMy o" OHjdedW BJLOBHAS2 Mdd &
usmMisOoaddz ftesf steyd®

meco sH ' ff Omxnis dzd

100Ge tsHi'® ' f OH J I53.3) &nps.d2
ssC O 52. 9L ( 31BBaE.3/ 100) =

4 utsmisOoadds EZtcOo dzj dad ¢ = WQHCHE ycf @ dztdl 6 drtissudy
tdOosSydw fteslsjCOjls §tod dEOBUe e jOQ@AYd ™ ¢d5isiur
- dzts to ts d3:

6YOH + 3Z,=5YZ +YZO3 + 3H,0

10
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1 2 fls ! 5 B to O LoEgsOxz Y #0s, L dz0yd Is jets
M(YZOs) =x(48+M(YZ) ), fte Omdes b tcOoYjskdEOL & O
Shdsts oz d  joOmYBEHMEBYZ) . [ OMMO B j MS dfdsietH dt
fsmMStsd Sk tBj Mdd o1 tHvESSdssh fjeddls O R s His
Hisdzj 2 o ksydesfmisd ©Oo dats tslsdash jdzdd drn RO

mM(YZ)/ m(YZOs) = BM(YZ)/(48 +M(YZ)) = 26.31%/ 8.165% = 3.2225 s C & H O
M(YZ) = 87.0 ¢/ d&3ssdz! .

) jtojBesd Mzddk Otsdkd 7 &OMM " j dsydsd s
Y =Li,Z=8Br.

9) 6LIOH + 3Br, = 5LiBr + LiBrO3 + 3H,0

A=LOH B=Br [fttjHjdddB Ssddyjfmsets d &OfM
tOMmlse stsj .

[OMMO Ctdj ykzsets ©OMso 5tcO t©ios FaD0 adgfilrzt
Bosdg®= (70.4x+ »60KBdl vyt Stddiimlssts
0.08165L (7/01 A5 +S=0IBHSHED )} 5 LicOo dzj rdeiPH) tcj O
=6x=036Bsd | ¢ MMM 0. 36L24 = 8.64 ¢.

[ B8 O 30 M eLOM) =18.84020.4 = 0.123] dtR.3%.

g dMmlsi BO tsyjdzdo Odzd v :

119 kZtcOodzj dzd?2 toj OF ygfQdzdgttse 1 B Odz{1 0 B O
sted o d Odz! dzts jB] tddOts dr Olsiz g BCIxtE tiz' B O €

2[0COL Odzd § 20 RO dzd dzfs sl 1O C HR[UBCOBIEL 2 B Oz
) o d3j dzgj dzd j toj PE yE @z o B ISk

3 [ftojHj dzj dzd ] mME@ ) g O dza®H ' 4 BOW
{fted HJ dzi degfij2 dpOAiHaO
A te]Hj dzj deqddyq)af jsh jlf)ls O dzczlz 4 BOW

J it H]jdzjded J BOKMIBoO20z H t5 dz(

RIssc@ ts: 2

{ Mz sfeypHJdzj dzedv BOMMseots?2 HEdzd o j to] dz,
tcOMlsostc® ftod oedztsh jdzgdd BtotsdzO o1 Mis O dzw
[oajls ftod OCtd toj Wj dzdd MsMmls©oedls 8. 7
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tihjdEdwtejlsdujmMSsets kO IMm[fz §

[ ihjdzdDi OFIOolstste: I sdzdiOIlsj dzSs9 . 1. )

1.] 5L dsEgE'sL HEZRr O. [ Bl Y d3dzOW Hdisdas®y G
fsilssdigz o 1 Istsdz Ctsdzd yJ Mbgdie zw j By hiss stcls €
Bsdzv e dzOv BOMMO o L HASADS b <2 RIBH jcl4 d3fsdy s
UBSGEHO XdOMMO®OL HizR ] MsifsEO0 f S5CARADA BdB AOVY o
Qo dzO 1B0ASBERMIAZ2 ¢/ @Bsdz’ , Yylsts dBsyjls Mtsts
9 SH 5 tXtS Hiz .

l soltcddy OdzOizse d ydzYJ 3@ tighytzy iz ~d@] Wi tsHHdgWic
3 Alldts dzd 29'A5=A 10 456AY.0 [ tsdzV¥ tedzOW BOMMO
145/3=4833348 ¢/ &dsdz' . RL ABEshts dLejMmisd & ¢
Moslse j IsMiso Bb@Is! L tdzkz.

2./ L sdz tBtOL EZjIsmw ftod Hj2Mlseadd Zz dz' Is
1 dzj Clstedyd MEBEts toc@i toWCHS@® Sdz® 25 Hefoliprdids gdfisuin Wis ) dat
Coigf sdzj dzlstse o tsLHER O, d dRsdzj Czdz0O CCtiktst
MlsOdzH Otcls dzZOW { dgls Odz' f dW¥ tsBtcOL B Odegd™w € dMd
9" Oy OjIsMmw Iktsd ¢ yYyjtejL Isjtf dzslskz B OL 59

30, =205 T 284S | ¥

d dzd
1.90; =03 (el 2 Sr Y
1 tod oLOdBsHj2fsadd SIdfMdcttHO ) oGHBIE
Wodw s lsw Cdf bdpj dels s QO iydE T )¢ SRz t |
fsl sz sjfass0 tj OCydH. tOs &@ B kzjf i) gzts e £ C
ftcd Mese®@RIH: sy cOLBBKOL A j ftosHEZCIST
2Hy (%O @) = 2HO () + 484C | ¥
d dzd
Ho %080, =HO(ety) 242 S
3ltcjHMIsOadds toj OCyder BBtOL o OdzdW SH dztsa
1.0 =05 (1A 2 S
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o o9dH] UoMmMdzj Hts9 Ol dzt detsfisd ftoj o tcON j dzd 2
1.50, =30, Q=71 .EQ&O)
30 =Gz Q2=605% 1 X
1142 =11 . BBOAO) + 605
E (O=0) =498 | Mizts dz
4.1 " cOL dd3 Isj f dzslskz toj OCydd
Ho %080, =HO(et)y 242 S
YydtejL 1 dgjteedd Mmoawrer j 2:
242 =aE(s B.figo Wi AR(tc O.n®w W ).=PROIH) T 0.55(0=0)1 E(HIH) =
= 2E(Oi H) T 0.5@9871 436
E(OiH) = 463.5C 1 ffiz3ts dz!
S5utsjHddmidd st MdH oatHStBH O, C(tlstste’ 2 1ol
2H,0, = 2H,0 + O,
6.J]Ltsdz ftoj HIMsOdzy s dBsdkjsRzdziz i Hj dzsC Od
MowiL ! s . BB WOVI YWlSimHOyJ ME d 2 dL sd3j tc,
Mls OB Y dzj dz

+
_O - O\ {‘O~> |O > O
(@) O O O
Y Y*

! PlassR. et al. Cyclic ozone identified in magnesium oxide (111) surface
reconstruction?hysicalreviewletters1998, 81(22), 4891
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gdMmisi &0 tsyjddo Oded W

1.J1ts 2 BOdk&ZO LO tOmyYy SXdY. § ] 6B O dzd
2.1t 2 BOzd&zO L O COYHEB] Is]jtedi 4B Odzd
lted tskmizlsmMisoadd Isjf dzso G s

LO COYHIS] bktOodzjdedj: Blmk
mMemMisswdzd?2 hilstcOWEjlsmqw 0.5
FtcOQodzj dzdj.  OL gj tedesmils! ¢ €
sttt dBd U MSdn thPw.dzj dzd ™
3./]2 BOk&ZO L O fttOoddz desj L dzO 3B O dzd
1 BOdzdz L O fftejHMIsOodzj ded j to

e O yd2 ddazd L0 LOfdm! Isify
ltodded 3O J Ispw  dzt Bs2 tcOL zd3de

Slsdzd ydzr 2 s btsets, (tlstster 2
4.12 BOmzd&zO L O ftOQoddz detsjy L dzO 3B Odzd
1 BOdzdz LO ftojHMisOodzj dzd j to

6y OCyd2 ddzd L O LOfdMm! bify
l1todded 3O j Isfpw  dzs B 52 tcOL Iz d3dz"

slsdzd ydzr 2 tls Istsgts, Ctslsister 2

5.|12B OdzdzO L O fizdcj0di@zp)@dziz ( 2B Odzd
6.|]1 5 1 BOdzdzE YX*MlstczCIlskztcr 2B O dzd
Hd¥WL OfmMydls™ e ©j Ismw dz¢ B OW dL

S OLOdzd" L QW HTSH

RU [J: PO BO
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4 mMwisr 2 ¢ dzOMMm

pih jdzfDH A Oolstste: 1 jLLEZBSO ©. R.)

1. sted Mils Odzdzd y4 M Ow Ef OCtso C O o sBJdn
Mddz: dz'@ = o BHBtcH 1 IfdssL jods.H S)teds@ W[ I, Mtsj H
L dzj Cstestslsted yoOlsj dz' dzse 5 1t jaj dizeidds O dzdatdsits tedsts
Msd HJddzj dzdd ) detististicO , 5B te O Misj I8  EEp@HIORD C & OL &
Is t& qNH3, N2Hs d HNs, Hiezedd MBJHJdz] ded W ¢ BdpOQ Wz d
Wsstoso sHistose O] sRHtcOL dz j, i lssiz daj
L OHOYd.

[ sdzj CHM HN;s Eedzsor j] d ~dteOdz dgr dfd. By fipdzd
J B Odztzs DY ts o i dzts in € ts ) ldsds tc @3isidafe 2 dz' i, 5 9 s
sted ¢ d dzO dzts &3

[ sdzj SHEQEO | Mdzd Gds@®CtHdetsgfjoOvn dteOdz' dzO,  dzts
dzj dORBHWISMWY o BHds?2 §dashStshlsd, Ists B
fse jtodzzls: d Mtseodzj Misdls: 3 OO, dzs Mtsa d

P00 pe.

[Bdzj ChHa® CdWdebktcOydd, SCSEHO 1 dzj Clste
ZOf tcOo difjteits s deo s Scztsy dzr | Mstfsdy  sljstcBEtc @
o WNil{f jtcj osHdls dBsdzj Sz o s©dcddzOd:

» 0 oo

E A1fs IMm{z 5 Rdddd
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[H&ZOCE dzgjBBd " 582 tc@i® st sz ¢ WidyEipHdg s jtso
Bsdzj Sk S dteOd dats? .
vifzso ¥ R dwOdz! detsfylsd o Is9 jteH sSBH®affHj d
HO, O BYNH. [HEOSE §ddmEBDdEds? s shdso O
HN; i L st CSdfsls @R oL Od dBsH j 2 fls oNgHiNs, s BUdGR. b
ftetslsdotstej ydls ESOL Odzdzs? o L @ddiassd 2 d tc 6 s t
O ZOdzts ¢ d Ydzts dzj o 5L d3is 3 g HlKs TtdeEfyls otisded | O @ d dBiS H |
Hiclze ) HikZetd fiNs)iSBWGOL 15 rH<180°1
sO0Cdd3 e iclOsHOM. 11 Ists{,] \%1_'9°>_%°590.20ﬁ
bed  MRjaolsdudsd  du| OO by dass
LCOL@is o 0Odzj dzs iifi p 1BGAtsg. D ESLLEEERE
Bedzj CdzO daj Wo dzw jlsfyi[cf ST IBEY HOE | o
SHdZOCBer .speEdBitzfBEn S Odz,1 T1[Of 2 WOYGIOSC Z € ©OF
bideso ds L OHOY]d Bsdzj Sk SdteOd dO, st
d [J1 HBd]80% B'Is! <
I YdHSBEB Mthstw dd JRsddidg ke g e Ots jo SH & 6
ddsjls' o5 @MzEgls dzsdls j dHBEOH, o8 OY ylsts S dte
ftesf OHOjls. sttdmMlsOdkd sBtOLBOoOdR LO Mmyjls
Bs dzjjS e 5B SH dzts 9 tcON Ols —Fw
21 jesEMdH oBHBWGEHO
mMsH ]y dIls otsHIE, Cslstste
HdMf testf steyd sdzd tetso Odzd d
H,O, = H,0 + 1/20Q q &z
2H:0,=2H,0 + O
3ydmdztsH stotsH dzf = -Miga' W
LOoadMmdls ls Mtslsdesh j dz SIS H (
dzy f SH jdzj dedz" = § Otc { dzj | sSHBSteSHdz, j ClipdziStotst

csdzj S zdzj o tSHT HEq@SQ)lS@gsE:%IS SBtOL 59

NJ GH(
fwd
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Lz Slstesdztso k2 OlstsBO S dmMizstetsH O, i wia 5 d3kz
tcOo dzs yYJIs' o] . I smMitsdz CBE §OBsH] Ol tfipoes
mMseof OH O] Is, 9 Yydmilsts?2 o6HJ YJds' Hef)S v a 2 d3ts>
Bedzy Ckdzj §jtesEMdHO o9BHBSKEGBHO HO O OlstsdO
Hokmr Obtdites CdmdAzstesH O, i s s tsigepzy L gO ¢ Mg @3
hifmlsd. [ufdg@Bisel o j csSCMdH] oSHBSGSHO d@Bsy jIs
Istsdzy €5 ygdswitedj, 1 smMEtsdzr €S HdzY Hokme dL Uy
Olstsdigtse o BHBEEBHO.

4.1 jtC MaftB H S 16 sz @ Btsdzjy 4 Mddz dzOPK. & d M2Azs s (
fesmMitsd S M KO.fdkytddsHss disHadztets f teslssdzO (-
Btsdzy J {dzj Clstessistedl@l©O) dz'f d2QOL Ols j dz' Milse sd3
sBtcOLtsoOdzed] HjtesCMdHO BOtcdwY o oBHAsA3 tcC

H,0, + Ba(OH), + 6H,O = BaQA&H,0O

litesSmMdH bESEEGISHd dz/ dz2f 2 sCdmdzdlsj d , vy
OrHjdzwjls dtsH dL oBHMe ttOMmMlsoattic® JtsHJHC

2KI + H,0; (3%) =1, + 2KOH.

1 jtesSmdH 8 Bl BWsH O B dz) | mMddz dz" 2¢. atsM
otsMmMlsOdzOs dzd o O Is § J ted3OdzdeQ dzOIls € Odzdw o 9 tSH
5H,0; + 2KMnO, + 3H,SO, = 2MnSQ + K,SOy + 50, + 8H,0
5} tcd tOLd&syjddd tsMOHEO K OSydw (tslsy
Hdzw CtedmlsOdzdzse dHtcOIsts9 . BEDAHIO,] 031 tds i I 6 dzd;
tcOL dztsy J dedd tsBtOLEZjIsMwy SCMdH B OtdW:

BaOAH,O =BaO +H,O0 + i O

f sl tow II!%:(FH@O) "%-M(Oz) _ n18M15 15?|.999 &51
(BaQ OnH, O 169.328 v 18015
[B)H @48 . ufsfls BaQABIPOH ¢ O
BaOg/_BHzo = BaO+ 8H,0 + (Dz
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sdMmis | RO tsyJ dzd @ Oded W

1| [JftejHjddidedfjs 1 BOdzdzEZ, o Mk dzd3j

dnd BO Mistetsj dadOyi 1d3tsde) dedz dz'

[GctOdzd yJ dzdv o Odzj dzls dztsc 55 d B B tiztlz®) |

LEOLOdZd] RO otsHBEBHA j] MeawrLd Y6 B OC

H-O2e € te d fiy B3O d&i) dzdz

[Bi wipdzj dzdj lsfbkzlMmisedw & dtcOd dg

M mis siv0&zd ¢ O dzdzO .

2 1COLOdzdj dzO o tsHEZ B0 OyYp Pkzazj ¢

LicOo dzj ded § 6] OCyHtdy teipfgixBdpge.dzd v

3| O0CSMdd3Odz! detsj yd mdzts oF tisHstistdos Hj dzr dits

sB tc OL Ih® QO 8B Odzdz 9 Mz d3dzj 2 4B O dzd

ydfmdzs MmewiL j 2 o HOWHMIY MzdDftagy ¢ &y

4 wtcOQo dzj dzd ji f fIgo 62 BHEazdzZ, o Mk d3dzy 6 8O

LicOQo dzj dzd Wi fftés] AC BPXzdzz, o Mk d3d3y

5|1 Ofmud s IMEEHBA&O EktcOo dijldedsjOdedt OC 128 O dzd
RIssegts 20

2 B OC

[ ihjde®i A8 Oolstste:  zojH ¢.[.)

1.1 bted cOLO ddj¥ls b HqdEREaRERE W tatsls fz
BO MM’

stsdzo j tefpd v ) oI HMsE fde HyQtddizs f sdzlz yj ded v o
Podzj o GHESEEHEE . |7 Hjdveh i cPisds COE®@L W
5C CO, Cltter2 KOCY] BsE B' GBHOLEHOB! f
UBEHO 16§ OC yddsts yCdaizoLj iy Ols: o fdzj Hiz® b j o

CHy + xH,0 = xCO + (x+%) H,

[sdasmdlsj dz &zOv § deslsdzsmls: Mokt it itz iz C
4.90, fdzj H 5 oMY =480 RaiAS,) 490 2 0.8€ / B, Yylsts o Ists
otoj dBBW By dets o' tOL dIs? yYJtojL KOdMicdz §j 3O
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My=M(CO) 10O M(H) (8 222 Ua) B og

30x+y 9.6x 4.9
10.4x= 3.9
x_3
y 8

( Hd dzfis e § dedz” 2 § SH & & k'Y Gille) 1§dd@hd O dflszj ¢ M 2
Bsdv tcdzz s BOMME . 4 08 Legsdrl ff 4.16.QLOCEOL ' Bis dzv
BOMME diitl SOCY] LONHHCHEOL' , COC, d&zOf t

[ fddfddzts Is dzts ) Is ! dz¢ B s d m,d3d 1] CGOO L tHa) L Oo d
stsslsdtsh j ddy Ctsif sdzj dzlstso Ists d d3sdzv te dal
slsBl ¥y i3dzr 7 HBdzj 2 cOLBo. Q,lstsC HdsH QRtsogteatz™ tdsd
COLBEE sHd ZzOSgar MdlsOodwels 28 ¢/ igsdz .
ojh jmMBotfRiBj s " d&z ISOC kS BsdYtedagDi OMME, w

vOCdd tBteOL tsBCHstte f gt Qudlafj @& f'd HEOO L
sSsSGH O sH datyLdzzO Wzdgds Oddzts © d B1* N,O, WOEO,d d3j dzdzts

1 O¢tsdzj y, HtsBFRXD daida{3?2 NsIOB®EHPSC ¥ J dad §ted
CdL d3j daj dzd ® f dztslsdetsfisd o, fydzd Wtz @lslJ dz' WD
oL Bsy dzts  Is tsdz' CRY( disitsiclst Gs 2 Oyfsje HADs dfvDis dzlf &j ls 50 )
28¢ /| d3tsdz . vOC FOoEB®jlkj Bt ftod Ctoj S d da
tcOL dztsy J dzd QsHs, f tdldstdf Oslzdts Bsy j s MBH j ey Ols! ISt
] SHBSsd fuls@EiEz yBgdgj dz, ddi3j * CHR WGeBREE s
cor" Yydlsodzed j dze W tstc d3lz dz' L Is d @H,,dz0y lefts  fif totsly €O jdz
Wistedizdzj d3j lsOdz®. 1 tsHlse jtoHdls! 1 Ists Bsy dats
CtejCddzc O sy OdzO:

CsHg = CoHs + CHy
My o= M(C,H,) AXC,H) M(CH) CH,)
M, =28 @5 16 0.0 22¢ / d3ts iz’
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_PM _100S } @2 /¢ BYGs ) ¢

L )
RT g314 1 ¢pogs
BBs @ s

sOCdds BBEOLEd, dNMStE j ojhjfse O:
AT CHg, BT N.O, 7T CO,,DT N, ET CO, FT CoHa.
2.0tcOo dzj degd W: t6j OC yd?2
1) "3Hg + 10N,O 1% 3CQO, + 10N; + 4H,0
2) CsHg + 3H,0 wlis 3CO + 7H
3) CsHs »:%%% CHs+ CHy

3r v ke, ybkter faslsdshls! fdind f
f dzslsdetsmisd Mdsj Md toj O dekzs hdn o jh jMmlse, dz
CulststeO ftod t©jOCydd HOYVI ftsHESK' f ISt
tj OCyPdylsodlkjd des, jMded o tej 0¢ydd ¢ tddy
B dzv § Is,nfts ¢ AQEEISIS R s Odzj ded v BOMMr , dBsdv e
ftocsHizCIstse SOC Y] daj (tsd3j dgvw j Ismyw .

1 02Hjdzdz" | t6OdzjJ 94N JiMlsoaO dd3j & IaN, &B dzv tc
CHi) , dzd 6 sd3t=tiiHg, NfO, CO,) . | dzOydls o MOdtsds 1 t
1320t ] Oc JoBp &'OM O1 ) Bsdzv tcdzts?2 BOMMBs2 4 4
lsdOL s M Isjd3d »J dBsdwicde d©zd HBOMMOAd .
tcj OCyYydwvw EcOtdtets BOLO M BE(MdHd OL IO (

4)CO+N,O=CQ+ N
4.0 OIDFEqFd 3 6 Is dsdzw tcdzzs dzZOMMEz 28 ¢ G d3ts dz!

ZORtsH sy o 261 9®) 327D H ts28(k+ 0.2)=2856 ¢ / dEtsdz' . R
L dzj o3j delstse ) dzj yj dzts? Olstsdidets? BOMMs?2 His
o H J ddd k6:94),B (10.81),Ne (20.18),Mg ( 24 . 3 1) . ] OLstsBtcOL d

SBOLEY kMY o] ddBkh j Mise j dedets dzj o3 Is O dzdzO oz
MsjHndds dzd2, (1 k@dgsH NEEEE ] BB B dzdL C k2
Bsdv tcdzzy EOMME B jls SCEEEEERdz H( 2 Miso dIs
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BJdMyoe jlsdflsds df HosdL 5, MOd3se sMff dzOd3d da¥ § IsfW
MsjHddzj dzgdv BStcO, ctstedls L jdzy dzr &3 § dzOd3j dzj o
I dB stadOkzd d3d to 1 dzfiz§ dz® gy tzblzts dzdzts 2BH;y Ofdls d figd ts
MlstezClskztej sdz MtsHjteydls Holzr i dzj BildidBs dzdzr J
dlstczCIsztc OG:H d B tstc © dzO

H, _H._.H H. _H. _H

H B By d dzf” "H™H
BH;:d d3J JIs MotsBBHME tsteB dIsOdz dZzO Oltd3j B
CdMmzslIsT [+ dMO, wg dzw w f OCyJjlsstesdz 1 dzj
M shtsedz0® tBtcOLBO T 9 OlsH OHHECIsT &  §aAs,d3Y dzj |
HsdzsteOd3d | dzj CIstetsdzdze” £ T CO tc .dzOu O JsHsdlzj dzdz & daj ted
dzO R tsH d Is fypw Yyofmisdydz 2 slstcd yOls j dz' dz" 2 L O
1 dzj € Istcts dzdzOW f OtcO. t BistcOdzatsdzH, sdf d3fp 8 PR

Mz Hize M jji Mstets dzd 4 :

H Ho ®
H\"B"C:O H//B_CEO
H d dzgH
sOtBBdzd dzB stcOdz tcOMlso stow jIsmw ol. " J thty ©gBA
ftojH Sdzsy s/ Ylsts 1 Ists ftetsd mn s 2O o ff) thr]

COwBdad o desBlz OBz bkcodzjtetsH O, ddsts dny
5 0¢.Mdzd &EOMMEe O HisdY § d Mozt tistsH Odstshighs fiplsiaDoy

oqumo%%%smme@nmg aiyd Mdzs Olstsgsol. S Gzas b

Mistelz C B tobf s5dzz YO &5, a=2yls s dviesflzO" HBOMMO O
57.846 | Btsdz' , Ylsts Ofp whHiERi OO o i fBtlsittz C sk tolz :

vOCdd SBEOLBE, dJNMSsd' j ojhjMse0 (MistlCl
G B,He, Hi HsBi CO,! i [HsBi COOF
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5. 0tQo dzj dzdwv: toj OC yd?2
5)B,Hs + 6N,O 5% B0z + 6N, + 3H,O
6) BoHe + 6GH,4 = 2B(CyHs)3
7)BoHg + 2CO = 2HBI CO
8) H3Bi CO + 20H = [H3Bi COOPR '+ H,0
9) TcO4' + 3[HsBi COOF + 13H0 = [Tc(COX(H20)]* + 3[B(OHY]' + 6Hp + 50H
d dzd 4T+c3[BI:Bi COOF + 8H* + 5H,0 =[Tc(COR(H-0)s]* + 3H:BOs + 6H;

1 Oh dW teseo Odedz” § Mtsd Hddzj ded W :

A B C D E F
CsHs N.O CO, N> CO CoH,4
G H I
H, Ho O
H\"B"CEO H‘;B_C\
dz“:s:ﬂ:s:: H d dzd H 0°d dzg
q o Ho @ Ho O
y-B—C=0 -B=C o
H H O
sdMmlsj] B3O Byj dzd o Odeq W :
lL.iABtodizdzr AjFPfjEnlsle. 5 B OdzdzO 9 B O(
2. VO dds Y YyBI 1 1 B Odzdzlz 3 BO
B.|vtcOQo dds @Y ydd 4 1 B(
BJL tsBtsfijlzisp Odzdts o
4. ulstclzCIlskztodzr j Ws®idder 1o Bhojdgizre| 3 B O
5,|lvicOo ddg Y yBI 5 0. 75 B OdzdzO 4 BO
LicOo ddg fz8 g yidld B dzdz
RuJJL1[: 20

f sz yOs h g2 fw

t dh jdziPH QB O Iststc:
1.[Hdsts dL ftesflsr o
fted

skteOdBh ddz 1. 5. )
ojJhjmlse, i
sCdMmdzjddd dtsHdHO

Bsy Jls BriIs! Issdz s Mjdzj dz, otMMlsOdzOo dzd 9 O¥
t-yd2 7 MmMilsOdzH Otcls dzOW tej OCydw ) d sH tsd3]
ltcjLizdz IsOlj t©j OSydd M Isdtsmizdz W Olstsds,
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E £3fs IMmfz 5 Rddidd

lols f ®On O8N



tihjdEdwtejlsdujmMSsets kO IMm[fz §

t-yd¥  HSeQ+ 4Kl +4HCIY S& +Z 2KCl 4 3H,0
t-yd2 l,+2NaS,0:Y 2 Nal,SG3 Na
g 5 di'i NapSiOe.
2.4 56 dz@ftpdd® dzj ded W 5 toj OCyd2, Stdadyj msets
orhj CtdkdyjmlseO dMmotHds?2 Mjdjddhss?2 ¢df
N(NaS03) =clkV= 0. 1310 "= 110 .30PukSldz'1100

n(H,SeQ) = w: 3. 2GHisidA 0

3.[Bhjj Stdduifkets Isd ek Disoiz0 didss:00 d
NN&S,0s) =cLV= 0. 1310 3= 115 .96HEsldA 01 0
sskzdyj Msots lsdsmbkd ¥ OO, oMmkkfdoh jct o
BilssHdSd, ©0o dats:
(N&S03) = (1) =c(I Vi) =2 L OL 08680 6. 4QsldA 0
UBEHO dzO f jteots?2 MiSOHdd f fMj dj ded fylss2 ¢

M(N&eS03) = N(NaeS;03) ni(NaS,03) = 1 3&tbdzt- 10
stsdzd yj Mlso s fMj dzj dzd figdsits 2 to Ok fldpd/ sl 2/ 9k & 0 O
M tsls dzts NgHeH j H.SeQ o oy d tc Qo dets 4 1, @3sdz'tej O

Cdmazslsr AR Ok dz W Ol O.

4.0 dzd 5Idds OC ¥ 4 , CO¢ -ditsdds j IsfaHsjdidsidg@ds 4 (
dJ6Olssdiise S dMmMAzstctsH O, Is SeSPeff).Is ¢+ s tefsigfs i I l$ & dstds, o
sSBtOL k¥ Isw o tcOo dig J~O ¢ Syt df uRic g IOacQEDBES] wlafss 3
od sdzdzsdz tsBh jdg 9adH :

H.SeQ + 45,02 '+ (2 &) Y aBdSi0" +aS06? '+ (157 12a)H,0

RL BOdzOdEF fls fmMjLtc B:OdzeGxzG=t( 6. Mg dzj dzBtcW
B OdzO dzfm O:

18 + 2@ an1 202

l ed=1 f sdzlaxy OF i34 tNaI$eB0.

'cddzOdzdIsdug MCOW Sdddw Mmjdzj dzO d Isj dzdzlz te
[ ., ¢1-BEZK Oé
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5140y d 3 WOCIdud Méd, LOfdMO@EOYYw " 4
COL sy jdzdj bsfkzd ¥ 00 dObdy, MSteshl
sj B jteOlkzter d SdmMdslsdsihisd OMks sttO.

t 4 OC ydHSe® + 4NaS,0:+ 41 Cl ,SeB0sM BaS,06 + 3H,0

t 4 OC ydNgSd:;+ 2HCI Y%+ 3NaGl + 10

bulstczSlskzter Odzdtsdzse bEfmdsedjd3 LE&SSUd L
MyudlsOjlsmw o jtedsts? COC Bdzjj cfteder ydzOw
CdMzstesH O, 1SOC d f Odetsdzsds dzO Olstsdzy M
M tsls azjslshiipisly M j tedz” 3 O dzO dzs ¢ O

2-
2-

O 2-

o\\\s/s\ /s\g/o

Se -
™o
o)

S
N N F
/ﬁ Se ﬁ’\

O O

J MistekSlskbtedyr & WstedzdO: f§td dzOdzd yd

dEsdduyj Mo, O izjtcdzOMd tsiptzy jbzg 5. Mudls Ols:
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e sk sstody BBfe MmowLwdd, ClBtlr j Wodwslsh
1 d%d ftedeojHjd B)Y Olstdide SeSBHO o iPEIONdzd v ¢
StejH,jdjddd j 3jlsSHE toj dascj desiistekClskzts
[N(CH3)4]QSGSQMH20 q KszSOG/_Hz():

Se @) O
12 > S% @y
— < N
« i %) @)
y‘bbb« S‘}%O 0) L&—HS% q/'.\"b DS 1.447
0 & V Se <
&7, —
o [1] O O [2]

10 tdMmizdS] dL @i pdz sQdedktydedzfd ¢ Olsdts
Of dzS Isdteds 8 dzddzdw &3d ¢ OL Oz’ dtsdzdz’ j oL

¢
e Y% %’&
VA

g dMmilsi BO tsyj dzd o Odzd W :

lLivtcQo dgg P2 Y y2[i ts1 1. 5 B OdzdzO
ANStelzsz dz@ T s 8z B O dzdzO

2.|stsdzd yd Mlseots MmJ dzj led @tk S dMmdzs| 1 B O
. lstsdzd yd mMlse s Isd sz dzelzts dplg @z adzd tdnds 1 5
Cdmdislls.'5 B O dzdzO '
4. A BB dO. 5 B OdzdzO 1.5 B
VicOo dde ¥ y2§ 8 1. 5 B OdzdzO 3 B OC
6. ttlstczCIskztedz | W stddflasdzrl . 5 @dof=izg 7. 5 B
Ru[J1L: 20

o

[1] Alexander J. Blake, Victoria Consterdine, Michael F. A. Dove, Scott Lammas and
Linda H. ThompsonSynthesis and characterisation of tetramethylammonium
selenosulfate(VI) tetrahydrate, (NMgSeSGA 4,01 // J. Chem. Soc., Dalton
Trans., 1998 pp.34, DOI: 10.1039/A707328C;
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[2] A. S. Foust, V. Janickis, and K. Maroyhe selenotetrathionate dianion:
preparation and xay structures of KSeQOsA ¥D and [Co(en)Cl,].SeS0s //
Inorganic Chemistryt980V.19 (4), pp.10401043, DOI: 10.1021/ic50206a050.

L ihjdzDH @Y Oolsste: vietsWdhss R. ¢. )

labkHw 68 or Hjdzj dzdt o tSH tstelthHs® j ¢ ) td I510 s dsd
My smtsedy § M jfdovis! M fH Hi2Msoadj & &,
ZORtsHdIsMvw o wcigdatdSjlsd@fssC jJ¢€ fBSOdzde, 5 tBNM j d
Bsy dets e OMMydls Ols | dystihy deialzdzts 2 o3 Cfrgifilpdzts Is 7 fn
sfls OBX s

2HnA + 2nK = 2KAA + nHo§

i ) &z ~
[ 16 8,66 CWP R YYX 60
IR TR c6 COW 0 g

X @ ¢ cfd3ts dz!

X t Gfd3ts &

1 sMSsd Sk dzsddaigjnls ‘f to OO s  ff dzts s dats i
M/ <83.86/ d3gtsdz’ . nls e dgt®OdzY tc dz®@T 4 BO M@ dz: .11 i) jH j
COdzd j o OF, MuskstcOw dgojHamX.tclz§fbts L dzOydls, 7
lwodzw jIstiw Btsdzj j MdzOB B2 CdMmdzslsts?2, yjdz ot
Lllss COwBtsdsos OV CdMmMizslsO® (9ofj tded Mmddz' dzj
IWwodvjlsmw Mmfdlssd.dLr iyddd co rdImidy EOMMEz c6d
stsfisOdzj Isiqw 57 ¢/ ddsdzr , yYlsts fGislsls ol jedififidsediz
i ditzdnlss2 yde ¢ tCdMmdzj deds , dis i gabskz @ geEaR Is( ¢
ftosydj BLEZlsOdesdzr ftsHo jteyjdzr tCdfdzj deds H-
vOCY ] msydzts BT dzts B I W § Yy i fgezs Pzl das By ls Hats
dzj HBHABHdl (5 dsdkvicds2 &OMMj ( BOMMJ
CsHNHz, O yOfmls dWhyts dify dAdsQ@C midsdzy dz@ BT Is! ¢ Olsdt
dzisy jls B' ! twOMsowstedlsjdzjdB) . s btskkz ¥,
ftoed toj OCydd ORJdO M ¢ tsdzyj dzls tdf ekt olsOlsiZohs, 2
| i (CH3)3sCOH, Il i (CH3)sCOK™.
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9 @
O

OH K

pu

| |

2.0t 09 dzj dzgd W 1dy O¢ yd 2
1. 2(CHs)3COH + 2K = 2(CH)3COK + Hyy ;

2. (CH3)3COK + H,O = (CH;)sCOH + KOH.

31 "Hjojdd cOLO f(tod -BZD @dets @@zd ) Mgk Op
FCOLT 90jIs dz20 (Jteslsy ¢ Odzd 4 Hi GdHtOWHIDYdd
Il sftesBlzjd3 MmMisOs dIs- B ~OdzdL &3 t6j OCydd
Emdzse W - tGJOQuq’q’ HjGdHtOIsOYd(d:

/%W)VZW* H+)L %\)\HZ %\)\

1] KaT. | H,

/%/kzl\ @r.

l dH dzts, qlsts 9 tjLbzdz sOIs] dBBYJIs tsBLOL 58
fted ¢ dWEamg ddkzj sy Ekcecdzj S dMmdzr 2 60OL, Is ts
RRELC=CH,. | de®@nxfiletls to d 3 Is dl-gzifiz) dzVS 24, Bs tod d3j Is o dzff § «
2-j dz. 1 totsH Iz C IsO dfdRy LetxftsiCids{Qodts o

dlstetsj dzd J VMoV ditdlsdats s tcj Hy dzdIls! d B L 3
HOdzdzr = B IW.C dMid) M ldodtctsC s M sdz' L zj dgr 2
YV ste BG4 Ists Oy st s tej H J dzd BVIW 5 tc i3z dzlz

A M

3¢ & é—i—j-:B V3H Db VIO®[ I8t p calzp

CB P T d3ts dz!
| hee o8t T©
hEE T (@p m d31sdzlp T gfd3ts dz
( Mdzd dL +{Ists?2 d&OMMr o yj mls! BOMME ¢ Ot
MsMis@adls 57 ¢/ @dsdz , yYlEHe M Hls af JRPsiEie kg s s
Bzlsddz 20O, cts®C COC 1L Istsls MistekzCIskztedsr 2 Wts
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qLsBkIsddzj ®DI § q azZ®@dgf & OWCH).GAPEK Is & L( Ml S sk
VI dzgj mMdzsy des S tej Hj dzdls! flstde Gls jteks  dffiy st
dtsj HdildeddH d & lsd dzy-3. dzls O dzts dz
OH o

I i c G G

i v v Vi vii Vil IX

1 © fjtcor 2 O L GdzVv H, IXH doVts L d3fspy siAsC s OwlgOls
B detsh dztstef tetsqd L o tsSH dz" =, SHdZOSCtS Ho O dL dzd -

sflsdujMSdr dLodjss. vOCdd SBLOLEA, § G
(dr MstkzSkkzter (hdotsils: dj WL Ok

Cl -
\%\/k %\H\ %\)\ MI MCl %\/Z\/CI
Cl Cl
4000 dzj dzdw 3k j OC yd 2
0]
3) 5 + 6KMnO,4 + 9H,SO, = 5 %\ +5 + 3K,SO, + 6MnSO,4 + 9H,0
M CO,H )J\
4) %\ + NaOH = %\ + H,0
COzH COzNa
(0]
5) 5 M+ 8KMnO, + 12H,S0, = 5M+ 5CO, + 4K,SO,4 + 8MnSO, + 17H,0

gdfilsi RO tsyJj dzd o Oded v :

l.lulstclz € Iskztcdz" §dIWitf tiddzlz5dzr B © dzdzO 3 BOdW
BJL YBHIse jtey H jidgdd Vs Gaifnasp] Is O d3d

2.|Vtc Qo dzj dzd W1dR[HOE yId 2B O dzdzlz 2 BOd

. lalstczCIsztodz jll ITWXSWdszdk'. 5 B OdzdzO 12 BO

stedodOdz dzsIKT 6206 o © GedzgzO

zd Mis! dsdztsh dzts XYi t ts ¢ OalAa dz" A

[ Mdzd daj Eulsj dzO Misjtej sdL 5B ted
B dets - dztstof e TP L &b s B @ dEFD)

4.|vtc Qo dz] dzd BT BidfAts 1 B Odzdzlz 3 BOdM

Ru[]1J20 BO

28
E A1fs IMm{z 5 Rdddd



tihjdEdwtejlsdujmMSsets kO IMm[fz §

P ih jdzDH QB Oolstste: 1 Otetsyddzyjo ¢. ¢. )

1.t OLdzdyo o Cdmzslsdz = Moats2MmMlso O BEMC
slstcd yOlsj dz desets L OteWHO dzgO Obtsdgy fMmjter ]
Ylsfipls OB ddzd L ez jIs BB OLEZ® M 2 Mw Odzd tsdz.

2.R L fieddzydfso &OLkjtedOd dzsets d L Ot
(Ac = CHsCO):
C(ACOH) = [AcO] + [AcOH]
C(AcSH) = [AcS] + [AcSH]
[H*] = [AcO'] + [AcS']
100 dh jds of 6Oy jded™ HdW Stdzils Odzls € d fydztsk

Ka(AcOH):m 404" £74 10
[AcOH]

Ka(AcsH):m 403%% 468 1
[AcSH]

stesdzy Issets, dLeoj Mmisdzr tepHOW Cisdzyj dzlstc O
Ceen=C(ACOH)+C(AcSH) = 0.02 [
[H]=10°
4 bEyy s ®RBOjtedOd deséts d L OWHBO G
of sdzlz yJ dedziz® M d Misy dgry Qo df dzd @ dz®# B § ¢
fjtojdigjdadz" | of tcOLdIs! ) tsusj tetgH o dal oL Heae@te d[Q dzl
mMdMmilsj 3" ZtcOo dzj dzd ? :
" [AgS]

4.68010% 40° [
[ACSH]

_3 -
510°%- [AcS]
0.02- [AcSH] -0.00:

———> D

1.74010° 408

—) —)
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tdnhdddy Mmdmlsj " HOJI MdzjHi®sNdj L dOy]c

CCH:COSH) = 0.002FHLOSH] =731:49L10
[CH,COS] = 7L O0L10

C(CHCOOH)= 0. 0178 J[EH:COOH] = 0.0175
[CH,COO] = B[ 0L10

30) RL WbttdbddtssSd cCdhmdow fsd & d
Wit O 3 dzls  tsudiecddhHdidss i st dH, O S Olsdtdz sy
H B dzd :

330120 _ 33-30¢ / ok,
25,83

9T s Az e dzOW BOMMO € OpdeEWd,H telis@dz iz W HBtc @ 1OEm

SsOB Bdziso "Igjr  CHddipdizsy O ¢ Is dL tcj OCIsdo e |
Fedzj CSdmMdzsects BgQPL Qo pjcO@8 Pzl toj OCIsdor Jtedc
Cdmdztsilsr Yylsts d&OotsHdls dzO MmMtsd H J dz dzd § O dz
dJistey n | d&zBidfyldzlesots S MdH kEcecdzj etsH O, COEzd € Otcs

1s Motsj ik Mt daPy O=B=k OdzOdztse d U4 dz

et Hdda d2@gsd dzv jIs Obtsdz CdMzstesHO o € Of
fpd e, ftod 1 IstsddBfdp jn6dzsdzy juds sOkls dits 824 fdz
Cdmdzslsr , st sz dzse d ydz" d3 B IBHY jnds ' § ta jo HOf OC
md tor . USGHO dL BOMMtse 52 Hsdzd M ter d3ts
sMisOeah drMmw Olstsdiitse :

640290 _ 6a=252¢ | ds
20.25

1 Of 6Oh o Oj gt seMRIs hdss § sHB d tcOjSBFE, o Ot
OSCos TiS;Va d  Hs..) dzd f SHRBSHW IS dzd fts fy |
dzff h)stsBtcOY jdzadW d3 LHIGOo s s Md3r fdzO.

sOC Y o S L d3ts yWdisAs d3 a8l 4s Is 5 [ Mdtd4 $8 1 5252,
St 21353 . 1 tsH sk ®Bsdvtedkzs ®OMME §SHAS
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CdMmMdzstesH O. uWICH](dh) dop Ok BE MdH  Is jREED W sMW

B) dwkhjMmlselkzels MmdzjHize " @QS( )t tip 830 ] i iy dzlz
dL dedr) .

1) sdmdzslsder 2 edHtsdzdL Isiddedyid)0dzOIstse ( ki

KSCN + 2H,SOy + H,O0 Y KHSO; + NH4HSO, + COS

 sfmMisdikBts M sdz! L tse Odzd J Hiczcdnr tOMmls:
fpddz dzr ~ -d§ R dllazd s § dzj 2 ; His Zflsd d3f Mt HC
oztcOo dzj dedd twj OS ydd.

2) sdmdzslsdz” 2 6 dH©EdzElsd tsypd@dglag on s o & i) d
ey O, Sdfwydddyj):

RNCS+H,OY COS+ RNH;

3) td OSydqw Mmj ter M kEceOtedzr &3 cOL B ( zf

ddeOL ssBicOL dzOW ) :

CO+SY COS
9) JlojHjdedj o €02y dzOls god tdistS @tss, z Hy dsts
dH Odz' h j LOdj " OlsH Ols ts 3" CdMmdzstetsH O, y

HdlsdsC O sdzso 82 C dMmdzsls' :

@) S
3L, - vom — von o2 (O
SH SH

(ltoedded 30 j Isfypw  t6j OCydw f BjdoL 52 dets?2 € d fMmc

) od i) yOded j :  f tod odis B C dzfzO L abdedty:  H s iyl
W s te i3z dz.

4.0) ABtd0O, dL sBteOY Y dzdzOW Moz 9 O, dzOL ' ¢
MY tc Ols Pts dz’ dats 2 .
S @

PN

R SOH — R~ “sH
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B) ltod t©OLW©" 9] ndddud MSdr MmMeow O d1 dzj
or HJj dzvljtsimleytsdiz 1 dzlsOdz' §f d ¢ tej OCydd dBsy dats
mewrL g 2:

DH AEMmovwL j2 tiyBc]j dadstse)
{ HdzOC 5, dzj sBrBHd BB SOC Y Eyd Mis: HJ dzts
B yHE OsRROBd IsdsC OB Mddz des?2 cwkzf fr ,
DH fqEMmewL j 2 tjiBc j destso) EIns ¢ O0gzd 1
]l sHiMlsQoadd3 o Wotedizdze L dzOyj dedw, ftedo jHY
aH = E(C=S) +E(Ci O) +E(OiH) E( C= OB(Ci$) E(BH) 1
aEH J dzsC Oded L Oyd d

=573 + 358 + 459 79971 2731 3631 (122)=i23 Cr1 3/ B3 dz
S sz s@@zasdzs o j MdVwY twWOMMuyudlsr 9O Is 5 Mz HIz

-pc@

K=eRT | GGA] =& &e5A .
1l sMCtsdz S 3 Bmdbe dseas SGEHO:

23000
K © g2988.314 o] 080C,

10fdh jd&3 oar tcOy jdady Hdzv CdMilsOdzlst tcOo dzt

_[sd tsdz dzow
[sd sdztso OW

s s dzils Odzls O e Owlzed | jiigfle: Meslkdsh j ddj sOok
SBLOLGd, Ikdcd ZOv WsttdOd slsdshdlshy ¢ Isdt
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sdMmls ] BO Buj dzd o Oded W :

[eBtS] WOLEMBds] GBI Wwidsj ded J 1.5 B

{ B L dy] dfstd@®g§ Mz mdes?2 o iACehiz iy
1B O dzdzlz

t OQodetse j Mder J CBdzyj destcOydd wHdmfi 4 B OC
dBzj Hd MM Yyd desbolizdzs? 8 # @ tkzOY H Lz 8
Uil Y 7 Cdzyj delsteOyd?

Q) Atz d®0 dzdz

Wstcd3sBIdAO B Oddids oz € Is z o dBO.W5 W ps@scdziz @z
W stedz i B O dzdzO

MistczC sSztc © wdzjdzOs t® jOsdE 4] IS fiP¥04S o Wi3g téds 7 B Od
fcOo d 21 das® dzdz
Bzt Bs?2 MY sMtsBl ffesCazdg Paddzy dzd j, tc ]
05B OwzdzO L Of zazfse Jetzdv tcj OCydd.
td OCydw BtOL B89 Odzd Wi 1H dels@fd=dk

(G
N—

6 HJdzjdedj Isdtsdi'ldes0drfdz IsdH
Jdzj dzd J 1 dzls Oidd' tBOdizdO0 Iz Is
Zyjdz dzj ftcOQo ddz! dzr 2 tslso
dr MmewL j2 1 dzgjtecdw Isted
5.0
O]

w.:hﬁ
TREIF
w%gann%I

dzdz

Ctsdziis Odzls Tt @8 dzis & jizfilr
jdzdj] bOEBSER] BEREEOY G ited
O frdrlgi s j d i§ stz sLOs 8 © 20 dzj
ow B), dats tcOMmy s
f sdzdzr 2 B Odzdz
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[ HJ dzdzOH yOIsr 2 € dzOMm

f ihjdzdDiOMd OQolstste: [ tsdzy jdeSts 1.1 .)

1. [ J Is Odzdz ftod My d&zO0oe dzj dzd d s KeIQsdzts y !
sCdmdzv & Ismw , sBtcOLEZshdjMmw ojh jMmMlsoa® tOML
9" f OHOs s MOHSCJ, o jtosWisdzs o' f BHJOEB))s ¢ (
sB dzOH O h dj ¢ dMmdztsls dfr .d3dtc Gnfig l4se? thridsvo *OISHig iz’ ApS ( P J C
] bsdAiiyddss mMsdz! , By degs HEBBEOHOI Mvw B €
dsdzse C Odzd v, Ctesdzy Istscgts, dL m 8z05 tsH "jsify Vv
o0dzd sdzj . [tOdeyjoOw CttOMCO, jVvY dL dzj dzj dz
L j dzj dzOw ¢ @Dt @cEaHidse stsdzv s Is ftoj HY Sdztsy d
ey W dHib Bt f cH.cedlif du@xiie $BO, § sy T Jr.d =
K,Cr,07, D = CrCh. v 5150 Cls Ylsts o sdz' ¥ BEHYER) QW3] § ¢ d
Yd dzZsze B8CtOME bk, oL By dts, dzj YFatEflOdd dg!
fsC0O tslsCter Isr d3.

[ dzv 9 j PEjHidsds@® ROMMse OW Hisdzvw d3j Is OdzdzO,
or MCOLOdzdetsy t©WOdzej j fJtojHY Bdztsy j ded J . b dzts ) dz
tcOfMmlso stetsa, ,C Of" Hifjte®osdsdyy Ctod fls Odzdzts@ d H te C
d&3j Is O dzdzts o . 1 sirsmstglzy jfifs s OB Oy Ols 'CHEBAHG, ts to 31z
BOMMtseo OV HBdY ~tesdBBO disy jls BT Is! orf teOy j daC

1 0i vEgpUP =Py MWL BISCEHO
= LT wLUpPL B TP Y @

s OdzOdztse d ydets 3z toffj te ez i O | f tsiglydsy € Oy
H Odzdz" | ftcedoejHJdedzr j, o] framfdzEfpty fdd e Oy P
XClnAH,O, eH j OtcWH COldtsdzO oi3j IsOdzelr@Bisy s m® s
tcjhjdO fjtdmstesdy §

0 1 OO ® =~ PpPFp 1 O
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m 1] 2] 3] 4 5 6 7 8 9

n

1 |13.0/17.3/21.7/26.0] 30.4 | 348 |39.1(K)| 435 |47.8

2 |21.6/259/30.3/34.6] 39.0 | 434 | 47.7 |52.1Cr)|56.4

3 |30.2]34.5|38.9]43.2| 47.6(Ti) | 52.Cr)| 56.3 | 60.7 |65.0
sOdzd?2 d IkdlkOd daj fsHoBHwWIS, kOC COC t
sCqdmdzj dedw dzaj wodweslsmw dhbsyddStd 6
fiff § dzsyde” 38 sCdMmdzy dedj 3. wlsifjdzr CdMmdidd

& Mdzs o Odzd d BCteOMSd teOMmlso @Kzl dzdzs g j Is fiys !
fodbyj dz2 5Cdhdzj dzd j 5 = EEEEh LOS 6§ 666 jz
50C & 5E TTTLBHED.

1 t6d 0 dztsts qViedsp lO@@Edf SC dMdzy jlsMY HE e Mh
SYjd ModHjlsj d fise B jilds d t eeafOuLtdtodozdjj. & H "
f e dzts o d to IZofPlsldydj dz' 5§ dMmdzj dzd¥w COL™ 9@ Isfw
SBtOL Ej IOy sHfL Hj2Mise dj d3 HNiklnmls©udzsp [ s gaezw
fraody jddd oddL 5 ctekzffi Efpssbdydhizphl
fjtejoBHd & BjlsOdkdss oL ZEHEOGEW. dL 1 Sat

s Bz 3j o' otHE &y ds §td2isd, Ze®dz0dd L
| ©OMujlsj d&O tSHdd Obtd OLlO, ditsddrs0) dC

Z
N Mo W

M(H), Y&s ¢ 14.007/0.0861=162.6¢{ 95.96/0.295=325.27 183.84/0.295=623.1¢

¢ Is ts d3ts
OL sIs 0O 1 2 3.83

Ols &d3

Aj dzsyd Mdzj dzdzts j N figf elcizdeta Q) j dedinjv  IsBdMoS 5 o M
f OmMMBsisted 3 B g agtetsd OB dL o j Misdets,
Co mMsdzw dzts € d ) dzts 2 Mted HJ f SH HJ2Mlseadj d3 ot
9nBBHJdI NHOIsdBd&ZE OC fsCOLOdets o7 h zO0 1 Ol

2050 OL 5lO.
¢ dfdskO)

g 56 dzO fn dzts
sy dets Y dH Ols

Emdzse W d3 v fz® dzlz y
Yls sH »(NHp)iMin®@,. 00 o .
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RMatsHY dL or ydmdzj dedets?2 dBsdzv tedzts?2 dBOMMT o
. OCHC WHT ¢CPpProdod@ vovgd v
(s L dzOydls, Habtsy @ 1§ @ liyds OGs @ildz)o[MoCls.,Qq].
t OMMisslsted @3 MO 2(cHOst)ists?2 o Oted Odzls
M(Q) =325.221 95.941 2 A 1 871.50A3395 .13.% 3 =
Yls s MtslsoQ 4L ls 0 k& §lz®hy f Is (NH,)[MoOCls] , 9Q N j mise 5,
sBteOL ks h jjiMmw ftod r izcEMP@dsSe Odzdd d3j Is ©dzdzO
l1tod dzOGtEjdaOOdadfL HEzZRr ] MEBWj ] oMjets slsh
(9 jh jidsonws]j dzj dets dL o BHMEts ttOMlsh sigdY L O dic
il Isd d3. J ftesHEZCIs ] f esC Odtd ® ©dzd W tc OGO, | tc ol
dge dmMdzsto s H . l sdz? WtceOd3 dgORtsHdIsmw o or Mmh j2
tcOdze j Htodd3j dgj dede" 2 @ f sHatsH d orf ydmdzd d3 dst
Bsdzj Szdzz o SHT d dz20 BtHddz Obtd otdz WttOd
f offtcsMistsdy Hj dzj deg@fin mdzts devidaidzps 2 dz0  ff siIs j te¥ 3O
Bsdzw tcdzlze BOMMEZ cdHEOISO, O ftod HJjdzj dedd
fskzyd s Bsdvtedkzt &OMME Ly jylstikzh Geed |
MtcOo dzd © Ols o riUddj dy @z o sH'™ dL d&OMMr ¢d
M;=(18.015/01309)i 1 8. 015 =M,% 189.848.7094f= 259.15
MJ/M; = 2.1666 =¢c- —, jlydmdsdzj Ckdz o tH' ytigdzsfio
Ots®tss otsdz WicOBRO MRIE1 31A31 8§90.136951789dx0/ydftisdz’ |,
Od3ts dzw te dzO W BOMMO o ik, j=dzdz& & B5 9554196 fifsat® |,
oftsmis O Colststesa s o ntSHWY IS o 15 dz' Matb\QQis, dz
ddzj Htso Ols j dz' dzts,
1554.9=n/R2.99+1 8 3 . 8rdAA.699
451.86=n/R2.99+ mA5.999
m = (451.86- nR2.99)/15.999
[ dzZv o " Bt O ftcOo ddz' dztsg s tslso jIsO dzj 5B -
MssBteOY j ddw &3 + dzj € Ii§ to 5 dpiz2disy©@ediz" dkts fiflstxfdzts y Ig[.Is
Hisdzy jdz BT Is! Qo j dz Mk BRO gdrasr@EA & hsldtc d y O
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) jtoj BrfdcOWd fmuekhtsts ftedo jHjdedy &8 o7 hj W stdkzd

n 1 2 3 4 S 6 7 8 9

m 26.81| 25.37| 23.93| 22.50| 21.06| 19.62| 18.18| 16.75| 15.31

g 1166/112.7) 189 | 150 | 111 | 2.8 6.6 | 105 | 144

1 dzd Y | o O 5 o ©tc dOIIS
dqm=21, dts o ibksd hHehso il @ "o0k0]k
SHoGEL OV Hdses COkdud®. . uv@ O {f fs dats ¢
otsMisOo j MitsjHddz dedw 18, a0 s s 5 o
q dsj ¢ hgkRdad 5O dezr sOMhe o * PONMHN 1.

5 OC s 15 E BN HIEE,:] A3H,0. el C sk teOdzd o

w W . | 1 ]10 a3 -
‘ OdzdzC:) .wlsted3lz.dzO qzc; fnt,lé';@"j&ézq%?gggc 5o o.>| o
fMistetsj dzadd MsiHddzj dedv | dfL slsteosld ddezr HzH o 5] dac

. = sCIlsO1 Hicts 9 o
Cf dzH d 1-\,‘m’ﬁlﬂH2W12042]:Q6H20. &@mq@dﬁ@]@’ 0 15 o
1 t.od otsMimis Odzts o dzj dzfftfits dzts S SteSH 53

mMetslsdztsh jdzdj OISR tc @ dzo fslsfW e O@BOSC sdzd yd Mmis:
o' udmdzdls! d MY s dzNaEHW. GER6HQtsastc Gu z jLisé@ 0. 8
M(F) = 3578.34% 45 &M(G) = M(F) A 0 . =83011.8% g5 a:
oM@ JIs B Is! o toNmpWis. of dzjcHi3z alABIR | dz' dzts
MG)= 22 .+91B81LBAMA3 2999 n=86lIsCzH O
G = NayoW12036 d dztflasWeO1s d dzdflay 33 WOs, dzs Bts?2 dL ftede
o0t Odzlstso tslso jIsO wodzw jlsfqpw o j todz" 3.

M Y Z A B C D
Cr W Mo K2Cf207 H2WO4 H2MO_O4 CfClg
WO3A1,0 | MoOsA,0O
E_ F G H
CIOBRTEO Nas[HW50,1]A3H,0 NNa;;’WﬁZG (NH4)2[MoOCl]
Nayo[H2W12045] R6H,0 >
N&p.g3aWOs

1l jsBRBHdBEMs! bkwdpjts jipddj bdjden jdSLi e dzse d 2 L ¢
s fiylF@GoyQ dzd @ OF Isfw  BOC Md BOdz dz o5 B O dzdzis o
37

E A1fs IMm{z 5 Rdddd



tihjdEdwtejlsdujmMSsets kO IMm[fz §

2.0tcQo dgj dzgd™w tej OCyd2:
1) Cr+ 2KOH + KCIQ = K,CrO, + KCI+H,0
2)  2KoCrO4 + HoSO, = KoCrO7 + KSOy + H.0
3)  KoWO; + HoSO; = H;WO,Z + K,SO,
4)  KyMoO4 + H,SO; = HoMoO, + K,SOy
5) HaWO,+ 2NaOH = NaWO, + 2H,0
6) H.MoO4+ 2NaOH = NaMoO, + 2H,0
7) KyCr0O; + 2NaOH = NaCrO, + K,CrOs + H,O
8) 2Cr +3Cl,=2CrCl
9) WClg+ 4H,0 = HbWO, + 6HCI
10) Nay[HoW1504] R6H0 + 5H = 2NasWeO1s + 32H:0
11) 2H,M0O, + 10HCI + 4NHI = 2(NH,)[MoOCls] + I + 6H,O +2HI

3. [CtcOMCO MtsjHddei dzgd?2 fjtejrtsHd » ddjIsC
sils j § j dzd ¢ dmdzj dzd W d Bdzdy dzjets . Csts
licdecOMmiso sBHdzchdfsH] o Hodmizlismidl) d oF datsizd 0O
9C Oy Miso j COOd&zd L Olstste® tOL telz® ¢ ,dzd Wi ls K tejd
sCdmdzj dedw dad dL d3jde”Jlsmw, L dzOydls dL d&3j da
CotsteHddzZOyd sdzdese s Ctolzy j dad W, sts 3 J o j
i tckftc Odzj dzd ( .

J Iso jtoHisds =~ dzstedH § ntesds dzOR tsSH d kMW
l s OMsotstejdzdd o otBjsayOnB®azj T Eskidwu dzO0 ¢
fisB tcOL 50 Oded § 5 ¢ QOsGhLHEHMH D] diyRr@EORQ [d d3j ¢ M d A
L jdzj dezy tsCtOMCEZ, O fHtwd HAlsjd disds "[tcOC
ftsdzdzts] L Od3jh jodzed]j doodztse - dzstcO CERO)tsH 2z
ftodHOs h jes tcOMlse steclz. | WedE dzjOls tsiz) izdzr & ¢ uc@hfdsts
fteslsj COls! cEdHtesdzdL (5§ OKqaMRO)E o ted o OL
ftosHEZSIT BhdetdkjtedL Oydd.
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sdfisi BO ByJ dzd @ Odzed W

1./ JfteJH ] X¥yYddfis 0.5 BOd&ZzdZO L O 758 O0&d
[ftojH]dz] ddAT it jilsD B O dzdzC
ttOMmMyjls BHEMGEHEBYsSo 0. 5 B OdzdZO
2./t dzj dzd V(litd)) P& yif 2 B O dzdzlz 11 B O
3./uCOLOdzd ] dz2O dL d3j dzj dzdj € t5/1.58 O @d
d sdzO0 F @88 d®@zdzO
1 0 dz¢ Bts2 @r(H0)CBtafsdzdCr{H.0)4Clo]% o
L j dzj des 3 1O 66 dztiz@ |
LS OL Oded § CriED)e]Y € @S [ d Mls 5y dzg
tcOMmlso tstej f sMdzj HWzG.5R Qzddfs ¢
RUJ | J: 20

P i jide®H O] OQolstste: vtesWddBses R. . )

1.RL fdhoddydizigjdsO dipls Odztseo dIs+ , yYlsts 1 Is:
LIss JHJdMIse § dedz" 2 HsMisOtsydzss tOMY tetsflste
Colsster 2 tcOMmMsoatstew jlsfimpw o N j dzsyOn .

[ &zv Iktsets, X/IsspttsomQdfL qtezj &3 yJj &ZB8YSE
ftiocsHizCIls tOMmlso Kis | dgdsvizw diglsR O dedf® dztsls j , Mmdzj H S
RL O J Mmlsdzts, Yylsts dr JY oBHMBEGEHE, tcOftso fisO o &
ftioJHY ss>EJBcd MgPEdtse d XicOBOE &ZE@Y H Y j s o
f tod dzOH dzj-t5 PuslL St j1,31 s Nz® o f o H MISXChINHKD: o o d

1 OBBddL ttOMmlso 5tc O 3t FOZsHE@ HIOM VN j3cj B o O:

MClz + 3AgNO; Y m(NO3)s+ 3 AgCl Z
0.107

3(XCl,) =1 Ch: AgCl) = Z.47 10dts (
(XCly) =3 GAGC) S 107.87+ 35.453 Ods

=3 ME) __5 0072 593175
3(AgCl) 7.47A10

M(X) =M(E) - 3 KXCI) n-M(HDO)
=203.17 -3 ¥3.453n -18015 186:8h 18.
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n 1 2 3 4 5

M(X) , &|168.8 (Tm) 150.8 (Sm) 132.8 (Cs) 114.8 (n) | 96.7 {)
N 6 7 8 9 10

M(X) , &| 78.7(Se)| 60.7(1) | 42.7() |24.7 (Mg)| 6.7 (Li)

RL ofmjr fodzzyj ddzr = tOMmMyyY Istsdz 1 dzj d3j dzls t
dzOr tsH d Is it Wiz dzd h -

J bfideseo dd ftedojH,j dzl
fMistezClskzte®  d dzlsw yd3] is © dze
flstekzS sk te f tecd Gncz jlsdg IsSo diz j¢f I
YJ edelevg s Bitsdz! M-dpid iztsB)ts Yo J
| dzzlsted 4 dzj d3j dzls O te dats 2 j “teiz ‘

h Oes98 B PUDT SH W Is fiyw a;zabwgf,ﬂjé%odzk
ftod dzOH dzj 4 Ols H Otzdzts62 B dEt X cL 5 dzts js#s18296 /
dzj ¥ Ol o yj dzstgor CAEdziR , Oldss &

ftod d&zOH dzj ¥ dls H Oflzdzts® O " duds 2 € § tc CAQE B ABIERIsje? Sd]
8A+ WA 4 Bjdzr A OB®BO. UBGEHOY.WStodizdzO d dzls

] 2OV f deslsdgts st ddzls jtedsj sOdkzdzdH O d f OteC
tOMMyudlsOl: jet ®Bsdkvtedkz: &ONMNLE.

M_MZ

v, ao\,’

GHf T diBisdzv te dzO W v ,dFOIfPdpPi dzts ¥ st dBlz dzu lgr o W junj Rd]
(Z=4),aT1 f OOR Iste { dzj d3j Nalsi Qigtsddry e dar @ N2AECrd, M dgfs

¢ &5 OH tots.

2% N)  10.29.¢ (6.506 OF 6.02 0L
M@ Y,)= f@‘Z Ny 10295 4f0d§ 55 g26.5.5

1Y 2T 4 IsAEX d dzAUXs, I IEXN=AM(4 , V) - 2 196.97 32.5% d dzd
M(X)=(M(1, V) 196.97)/2 %14.85
1 20y dls, Xiddjdsi@RdzO d dzls j tc d3j Is O dzdipuiny.¢ My d dzj J

HLd <«

nv 8

m
f=—-=
\%
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2.RdzH d 2, CO¢ d Jet L dzj Slstetsdzdz’ 2 2 OdzOdzts
mMkh jmMlsekzjls ) W tsted3g OB, Ols { te tLodChvds ISSO di3d s
Metslse j Isfis o BY InGlyd Cfi) tmdds)s. vOCy] Bdz tsBKOL Iz
Di In(OH);d ts CAIj dneOs.

vO0¢ FKHEWY s sMOHBS 9 EmMazsedwns toj OCSydd fr

Odzt a3 ded v, sy dets sV Is! , yYlAs o1 (ffipiEChdoDd o? o
Bse B' tBtOL B9 Ols! Mv st sk &f @] ©) O
L dzO & I82Ss.
RIstsG ts:
zdWt A [ B C D E F

1 g h J MIn,Os| INCls| IN(NO3)s | IN(OH)3 | INClsl: 4,8 | In,S;

ButcOodzj dzdw toj OC yd2:

1) 4In + 3Q %% 2In,0s;

2)21n + 6HGH3HY ;21 nCl

3)In+6HNGY | n{):sNBNOY +,03 H

4)IN(NO3)z+3NHs. O Y | BZ( OHH )ISQN. H

5) INCk+ 3AgNO:Y | nf)sMO3 AgCl Z

6) 2Al + 2NaOH +10H,0 Y 2 N a [4(A,0%] ©3HY ;

7) 2Al + 6NaOH %% 2NaAlO3 + 3HyY

d d2f\l + 6NaOH %% NaAlO, + NasAlO, + 3HL;

8) 2InCls + 3H,S + 6NaCHC OO0 Y54 n+ 6 Na @JOOH. 6 CH

I toj O8Qujdis Ols dzOlstedw dMmiftsdz Lizjlsmw Hdzw
(fsorhjddwy te1):

CHsCOO +H,0f CHsCOOH+ HO'
d ddd* + CH:,COOJ # CH;COOH
d ddg:0* + CHsCOO § CHsCOOH+ H,0O

) sBkzlsdzj dedj] tW©OMsoatstc® - dzstedH O Odz¢ dzd dad W
ftesdmMrtsHdl ciJ@ tcsigagyL 19 AN(DB)s O wBtcOL ts9 O
Bj ZSsHdMY jemdzse s SMOHCO ¢ dHdEddH D] Y @&
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tcOo dzso JLAPd modi © o @ dzd o s § tydztlzg v (StBtEOIs tzdzts a )~
CGdHBAdL J
[AI(H20)]*" + H,O$ [Al(H ,0)s(OH)J?>* + H;O*
[Al(H 20)5(OH)]?* + H,0 £ [Al(H 20)4(OH),]* + H3O"

#lsOHdd BGBtOLBo Oddw tMOHECO ftwjHh j-Miselz,
CdHtesC MBS iR dzj S Mse Odzs dzd dzd v :

2[Al(H20)s(OH)]? £ [(H20)4Al (e-OH).Al (H,0)4]** + 2H,0;
2[Al(H20)4(OH);] * £ [(HO)(H20)sAl (€-OH),Al (H20)3(OH)]?* + 2H,0;
[AI(H 20)4(OH),] *§ AI(OH)3Z 0" H2H,0;

J fzz yO,j Mbdj®@ bBide d'vj ¢thL to O dolzdfiHGe s UG s
fteslsj COJIs o dIn@HRY) Rdzfnilslg fifvy dadtsdzj § Mo dz dz" o
Al(OH)s.

g dfMls j RO tsyj dzd © Odzd W

1/ jsOkdYif @ B OddkE 3 BO
stsfls 0o d dzls ji & &5 z@dzdzd H O

(o ktd ydfdj MnHtselsidshs dadQdzdds s
wOMyjls MsMisOs @06 @@t hlsd

21 jh jMSFOf @ B Odzdk 7 B OJ
) sHIso j oy H j dEfeO fifnytsl ligls@d @dz
3./vtc0o dzj dzq W17 BYOEL Y B @ dzdzlz 9B (uiizd

LCOLOdj tetsdzd OvYJ BnEBsIA dzCisktet] W

4.1 [ yd dzd o O] sfpgw@odzjriadj lcj OCydd 6d 1 B
MsBtcOL 59 Odzp\ljAR);s sMOH € O

Ru[J1:RO0O BO

[ ihjdz®p @23 Oolstste: J sdzdkOlsj dzS 50 [ .1 . )
1.1 od e st @ddEs ©lo.L &g Is iyt 0.0556038 dple Hl'8, yls
sl j kMsdt@Pbts®sald cHESEEHO. stddyj Mise s
202 Is d f ts ktcOo dzj dzq ® sflssw ddw
NCO)=101. 325A1. 2 0.0403BE&L AZIO)H OV s OCE, >
Obtsdiss bkadjtesHO. )} M6 cdX s @iy st i fis
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Misd Hddzjalfty fptsHdg toy Ols! CdMmMdzstetsH :
m(O)=1.0011. 01 AQ .2AD1=0.298cn(0) = 0.296/16= 0.0185i s dz-
viMlsOdetso ddz W istcdzge dzz Mtsj H d dzj ded W :

n(C) : n(H) : n(O) = 0.0493: 0.111: 0.0185=2.66:6:1=8:18: 3,
slsCEZH O f fdzlisip®jj Eh 2z X ©bldkdzz 1 O dzdzO W W st
Motslse jIsMisealzjIs dMmlilsd dadets 2, Hotsj dzd 4 H Odzdzts
99 dHE §tdzdes?2 dzOMr h jdedesMisd 5 otSHBKLESHIEZ.
2. [ dzw ZOYyOdzO sy dets L Odzj sdIs+ Yylsts Mmts
9 SHEteXHPESCOL T 9 O Is, Yylsts o mMtsj HJdz] Ualfteo . dzj
1 BOYUKLBsedels ftod Mkzilsmis o €BHEC, CilOOiH RCE0. ) aswoOLSd
CO¢C ftod Hj2Mlsodd tOLBOO dzj dedets? MMJ tedets?2 €
CiCdzj HEsdzy dz tcOMh j §f dzw Is! v, Is ts, YlstsB’ )
sBtcOL 59 Odzd My stsdz Cts Is tc d SH dzts Ols ts d3dz’ =
WEZdeS ydosdzOdzr dz" » ctolzff, ofmj Olbtd Cdmdstt
OBtz kedzj etsHO (Is¥ H s lpsdets ) dzg Szg HLOd40 i)
sttt Wdtese ) . [ By des ftejHY Bz dlst |, Yylsts
Cdmaztsisr sttt Wdte cdHsdzJLEZjIsMy HEt Mf dte
LOIsj B3 otsmMmlsOdzOo dzd o O Ismw Odzt i3t dHted H 503
ftedoe j HY dadats?  dzdR=R', ) AR BiFs= ) B 5

OR? 11,50 0 i
1) LIAIH
RI—0R? —2» R1—{ + R?0H + R%0H + R*OH ) LiAH,
ort  H20 OH 2) H,S0O,, H,0

X

[HAZOCB o 1 I3 MzEyo,] { ttdX wg @ dusk dlsff)vh j l&
SsHddz fsHECIS, Cesdzy M dtolstse, o Ists otcj
Hisdzy dats B 'Els['F) .H o PdzQyd s, ftod HJ 2 Mddseddigh tsfh §f &
Yyomlsduydz" 2 edHisdzdL st YdteO HB Md3j Md
(Hdzw  Iss@ s, Ylstser o g 0O0¢ydd M MmJtedets2
My dtcls O, Hisdzy dets o' BBsRYW s/ [fi@dz) iy RS gijj o sy
Ozt s JHtcdH B dfEsdOL fc@dtbs 3§ Md Istey a7
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0 1) LiAIH,

— R’ + 2R30OH R'CH,OH + R?0OH + 2R30H
/OR H,SO, %ORZ 2) HyS04, H0
1 3
R \Og? H,0 o 1) LiAIH,
—~ R'—«  +R?0H + R%0H R'CH,OH + R20H + 2R30OH
X OR3 2) HySO4, H0

{ Mdzd X4 MteOLEkZz fHj2Msoatso Ols! dzO0 Blssi W
sHdZO dL MmMfdlstser 7 ctkzftf BEHJjIS LOR] " Ol f
tejLlzdz O] OvyjlsOdz B zH jdsdzts@ d Hirjg ttaddgta 2ts 0 O )
Hokr Mfdtestsd. d Odz? HjGEGdHO

OR? H,SO O
— RI—COR® + ROH —-— =~ R'—4 + R?0H + 2R%OH o
2
. PR LA, H 2 H R~
R'—-OR OR? 0 H
OR3 H2804 5 3 D
- RI{-H +R?OH ——> R'—< +R2OH + 2R%0H
X OR3 H,0 H

g d3j ! mMdztsy dzEd FifWaddic sdzOctc j o Odedd ) o BH
CJHtesCMdHO deOlstcdw M fsmMdzjHlkzshdd HisB OO0 dz

HOY IS HoO MidilsO J GS O tidets g X tadsf iz kel Is o
hy desyd CdHEBddL s Ols! MW dzgj BEHjIS.

C

O O 1)NaOH, H,0 O

R4 +R—4 - R4 +R20H + R%OH
oR? R 2) Hz504, Hz0 ok

vO0Cddz tsBtOL 543, stelsst Wdte YSHABBHIL (T
HOdzdz" j . ujtfite! EMlsOdese dd3 oRSIRWBE HApAICTSS O to
wodzw s Isfqpw  ff tsdzdetedig lsosf, dfCHdASidysHE oy s C . Ols
ydedzse. 1 EMmls!: o dsdzj ¢ E2dz@d dzGlsgtsdithpf (kedsdzjot
Molse jIsMise j dadzes. UtsSGHO HxdeydzR=9 81 tsdzdzg'i§ st
B tolz b Iists 3K z@H1s0;, O MATdCESB tc OL k2 stdddfippvdztse jfigled d 1
2. o bkyybtd3 ke, vyt dJqLtdkitwd J Mfdlsr

sty fkcdzj tsHdy &, §sdzzyOjd »0dOddsr, f§icjH
x|2]4]3]1]3
yl4/2]3]3]1
Z|171]1]2]2
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1o Lltsd bjlsd?2 o0LdOdls daj §BHET
sty Al cdzj totsHitets 5§ Bzt cB ] OMstzs kfdse ds o
AiCwodwelsfyw fjteoadyds dgd. 1 Ists >j otej &gw
i dels &y jls B 51, ¢ BOKE K CAiartles j o] B
Csge d &zOyd2 f by’ ssd ©OL ddydses f sds>
Ujb" Y Tddzj esH dzsets OHJSORO HOYIs hjfiyls!

IS % % S % S <O ) a
4%0/_> ‘%O 4/—%0 >—%o H /—QO
/ / / / < <

3.50¢ Bzt fsCOLOdts o DOfzuzlisfls Ao, dzv s
Odz' Hj ¢ dHRICHOJH O ftiedmMkzlsmisedd MmJ tcdats? ¢ dmec
ofmMlskzy Ols ) tej OC yds Ctotslstsdetso 52  UB-tsdzH
dzj dzOfmr M j dzdz" ~ C OteB tsded dz' dz" ~ Mtsd Hddzj dzd 2
Fedzj etsHO. JudodHdets, yYlstsH{fthdzdc d risd i2€ &0 &
My dWBlslsts o dzy 3 HEBd dzts BT Is! dzd B tsdzj J
AtSstced3sOdz! Hj e dH dzJj oMz Of ks tsls ts ditsjo@2y d € s didiC
f 1 sBdglry jIs Brils! Istsdzr ¢5 @Jj b OdREdzk & GHs dy
Ci kB sOoddg,tctslstsdzgsor 2 0Odz! Hj G dHL 5ofQals sk W fif b
CdmMdzslsts?, IstsEWPI dslygHdEd@a) jdsf@ls d BEIlsddzOoOyjls
OGT MO0 ESMEzmdzpW j ©)df g dztslsf@zH d d3J s dzstelssO Y4 Is

0

0
LiAIH, H,SO, Ha
/\OH )J\H —>M - /\/\OH
H B

H kat-p, t°,
A D p p

o o) o) \
O
CH,OH )J\O/CH3 )J\O/\/\ AOH —éoﬁ/i
c E F G o X
4. [ j sOdesdz fted HJ2MmMlsadd Mmjtedes?2 CdMmazsls!

Bjilsddnd WOls d Hdd&jlsddhkzd % Ols.
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H,SO o) [0) O o) O
CH30H —2——%» H,C" " CHj, * HsC~ \/S/i + HyC” \//S//\O/CHs
@) 0]

gdMmMlsj B3O yj dzd o Odzd W :

1.01 tolz i ldsths d3K dzO 2 B Odzd

2. stsdzdyj Mo ts L tsKjc @eT @B 3 8 O dzd
9 jodzOv Oebk®Rj dzsOydwy, lsddyos
tedhjddd, ByjddeOjlsm¥ {§tsdd &
slsfilfisodd ddests 6" db &1 ds0kdg
fsBOY dL dLdEXEty EObpiickS sk s

3|ulstezClstods | U Gricogf X msg H1 . 5 |13. 5 B

4. glstczC skt iTtffusts Ok Sls O dzdzO 1.5 B(

RUJ 1] : 20 BOM

P i jdzdDp @OmAd Oolstste: 1 dzsHizrddz ¢. 5. )

1. ] dmMOdedz | © L OHOY] X ctnsls®C yfjtc PEF) fgds a
oyoOotemMits?2 otHGCj, EZCOLM™ 908l dzO Ists, ylsts 1 I
ssls WOCIs, Yylsts fted Hj2Msoadd otfMmisOdesoe |
Wdtsdzj ssots] BCtOhdoOdedj, SColststetsy ddij s ls d

[ SdMmdz] dzd § B j dzL t5 dz@,0s6 W afrddrts jolssfifi s d3 A sy ) s dz
MMl § sdizyj ddvY BOd cdisaezmfts | ezaa] w3d d f
wodzwbs Isfpw Odz' Is] tcdzOlIs d o Azts Q d fipdzjsdgde sdd 28 dziz tzd de
ojets MlstczClzte] tHdsects yYyqdqedzdo, O LOCYJ &O

O

(o]} (0] 2
© V20s, t° ﬁ (VO)P207, t°
A

lted oLOddtsHj2Mlseadd ESCMEMmMdese s Odzc dHted
ZCMmMEzmdzOw CC (MpizsishiasH j oy O OW fMjter ) B Isdt
(f&dBROZsecdd M tBtOLBOddj @3 CMEMds?2 ¢ dMmd
Oz dHtd H O MM LOBEBSR) RZOdpddsosdy OdzedHtcd
omMsftcwy jdedd M CEOEBY ZOGotwH Oty yj Bz Mils Odzs o
OO0C0O dzzC dzj sWddzt dgf d3d ted OG J dzls Odzd . s 0¢,
i ts MoCtC O dzj d dzts o sG 5 Oz dHtdH O M DBOL

46

E A1fs IMm{z 5 Rdddd



tihjdEdwtejlsdujmMSsets kO IMm[fz §

b oz ePptedodz" 2 o 0OtedOdzls dzz € dzj sSW d dz! dats =@ 1Is O ¢ «
Hisdzy Jdz ftcdeatsHdls! € tw©wOmMCter sdr yd&dzo, vyl
o 0OtcdOdzls dzj YSHraBHdIL 6 dtsecd¢] MmMddlsjL O,
MsOHdd HBdJjd ftotsdL 52 daf | df d 3@ zgzd dzts dnts 2t ¢
lnj2Mmlsodlsj dz2 desmisd x4 N j dzts QPdbs? § tsfigoa jteHsazdhe
fsHGCdMmdzjddjdd fwdeosHdls ¢ ttOMmh j f dzj ded ¥

WEdeC ydsdzOdz! dz" = Gtolz{ §i3j iS¢ OcfBlstds® LdisoO@aidzfsj2d3 (2
CdmdBls"ylsts OS¢y § W sEOdpnsey HD jfijsdm j e Oded § 3
BOMMO ofFd jHOHQY Is] dzO0 BIFY=EI7MI6080§24C 5 diztis lezO .
10 tMsOd dzr j§ L dzj o34 dzls' ¢ to 5IBj= 12V &</ dzistisd? , |
Ybfipstslse jIsmisolzjls d sHIAU. v O d R &61% 06 dis dzdzts
B sOdzdzse € MmeowLrLr 9a0deds f Mjtes?2 (ybts B
CdMmdzsls d tshmdses Oded?2 1 Jtemsdz®) , dztscedydss -
EMAulsBtcOL Iz j s OkgG® )l  GldO ddOBE izPIlstctsH Iso j toy
MHj Y Oded j d3 L BdzSISO.

v \V>_/v/ ) NaOH, HZO HO,C _Aul__NaOG
H,S SH

2) H,80,, H,0 SH "NaOH SAu

AJ\—> CO,H CO,Na
AOH O D - Y
1 sdzlz yAuligs(fjd M 9 Oj Isfqw  fMmdzj Hize h Jdsd EZtcOoe dzj
Au + HNG; + 4HCI = H[AuCL] + NO + 2HO
H[AuUCl4] + 3KI = Aul + I, + 3KCI + HCI
2Au + |7 = 2Aul
2. J ftojJH" HEZM jd&3 HEZdzC sy a3’ Zz 4 z mls C
OoLOdBBH j2MsadwYy L tsdzslsO HAUGPMOFE T j stsH 52 ¢
H B dzd L Sdztsls OK: K9 3 H j1d20[Ak2= 3 @ / BiElis dzicH i)
Cesdzdyj Msots Ottt K.sdduis@ MEK)=B89 H § dzj dzd did
du sdzkz yJ dzdzts G ts yd fdzo BOMMEz L sdzisls O d
350.51 1971 118=35. 5, ybt dyjls MmMtsslse jlsMilso tso Ols

47
E A1fs IMm{z 5 Rdddd



tihjdEdwtejlsdujmMSsets kO IMm[fz §

W s te gk t4O,Hs)sPAUCI.

l1jtej2Hjd3 & twOmMhdWtese $j Mhgddy C.s1 Y 6@ dzts
(sHdes?2 dL yYydS Refuzr BT ) WihtcdgfL B IsCtsdz [z € fi
oftcdmMklsmMlsodd OYjIlsOO dzOtcdw ftesdmatH IS
Gz MM SBOL 5o Uzd jrd dfp g J HEHBze ¥ HA s v dats .
ECMmMEmdes?2 CdmMdzsls] ©sdz Cts BHAdZO OYj lsOls dzOW
C1, LOB N OJ Isyw dzO@ B tcts 3. 1 ©Odzd ydj HsH dztsa
fsHIso jJtoy HOjIsfmw jets dOMMse " d3 MBH | oy Oded |
sBkMmdztse dzj dzts  widetssidgjistg ddr dgz" «df W3 € Istsd3 Ols s d3O
Ylsts ftcdotsHdlIs ¢ MisOBddzdL ©ydd COteB G Ols ¢
sfMlsOdz’ dzr = Oy sOIsdzr n Ctolztf {f sO¢ Ow Mils OF
dd O3 M jdedj daj fesdMmatsHdl (5 YW B3 BOSHJ
Oy sOlstzfd otc Ctsdzi Yz ¢ elsBdES IBjlctsdBzO o w
MsjHddzgjdz2dd BEZHjIs L Odzd 30l O CXdafds) de desizssts
[ dzw stftcj HJ dzj dzd W Ch dzW  Jdz@ldc' Oy g O dzts d3j to dz
dzj sBW L Olsj dz/ dzts, fesmMicd ¢ Ctsd¥deckztcOydw
Ms@2 MddlsiL 0 d C¢sdWdeckteOydd {Istsets A dtcC
Z.

CH,OH CH,0Ac CH,0Ac H®
|

H O_ OH ns6.) H O_ OAc O_ O-Ac

H )'L )J\ H

OH OAc H OAc H _—
OH H  CH3CO.Na H CH3COZH AcO H -HOAc

H OH 145°C OAc
B-D-rntokonupaHosa

CH20Ac CHZOAC CH,0Ac

H O H 1
> OAc H H -~ OAc OAc H

[ Odzj j f tsH ru?ﬁﬁ@@@M%Obﬂw&mﬁﬁ@mdb dz
LO@I " Jddd SREEHEORISEE M BBKLO"N jddjd i
yj deste®. 10 MazjuHkshj2 MmlsOHdd fted Hj2M
48
E A1fs IMmfz 65 RdBdd



tihjdEdwtejlsdujmMSsets kO IMm[fz §

ftosdmr sH d s tcOMh Jf dzj dzdj Istsdz' § @dzedsidds: B d t&
fted LIssd3 Mzsy detst W dteder § Gtz ffr sMmis Odzlz Is f
HtSG OH OIs! Mw 7 s digfletsiz CddifntdsiH Y d L igftsdds wH aAv g @
Btsdzj J At j2 EZasHWH 2 ddstddz f fus@C ¥ J WJfils €
ftsHIseo JteY HOJ Isw o { tddipdgtsHeyddgdz dgOMmmtse r d3 MsH
1 @ smdzj Hdzj 2 MIsOHdd B tcOBIKGH:)GPAUTIE delr g isdeditisc
Cf sz yj ded® @kteOdzasW d dzO

K
CH,OAG o CH,OAC j\ CH,OAC \_\P* A
H O_ H H Oo_ s H O_ SH ) cl
H SK H CH3SNa H
OAc H | ———= OAc H — OAc H K,CO
DMF 23
AcO Br AcO H AcO
OAc H  OAc H  OAc
H I J
CHOAC
H O S" ™p
H
- OAc H <
AcO H
H OAc

z

ddMmilsj O tsyj dzd o Oded W :

1./C dzj dzXiddls B O dzdz 12.5 B
vlstczC skztedz” AT BYtd dslisdz’l . 5 B O dzdzO
ANStcBEUAO B Odzdz

LicOo dzj dzd WBhelgN@ TSy P2 5 B OdzdzO

2.l dlstczC Isztcdz i Kistiewizldzr 5 B O dzdzO 7 5 B
ifMdzd Csd¥dekzttOydY ndtOd! dz A
slszlsmMEflsjE B OddE

Ru[]J RO BO

L ih jdzPph O OolstslzteOdizh)fdz 1 . s .

1.t 4 OSydqw HJGEdHBOISOYdd dHjls M ko j dzd yg
ss JMmis! M kZejddujddjd {dswesfdd. (4 (i
Csdzstesdzdtelz j smw L dzlstetsf 2 dz" d3 ¥ OC Istste s d3.

2 tcd HOogkzildzdQls 3tc®EWBEP ¢ 4 J dzdoyr= 33K " to

49
E A1fs IMm{z 5 Rdddd



tihjdEdwtejlsdujmMSsets kO IMm[fz §

I s sdz L 2] d3v EZicAs dzd iz 3 wts z@Ok dzdf 2 QS 5y H §
dZOMmr h j dzdetse s  § Ot ® o SH' ftcd | BOSCMdBOd o
ftotso JHjddWw wi=MB4E3K.tcd d&3j dzls O

.0 0wQp P L e—d— —

noopiQs T T @ @Ol .
3.0 2O dzs ¢ d ydets, § 5 btE©erad iz s dzezOwo iz §) G
Uy, Htod Ctlststets?2 HO9 dzj dzd j dapfipr0h jQisdes ¢ tsd fif ~Cx
ksets, Ukt Gl OB&ES jzkl j tOlsktcOu, € 37§K. dzd v o

& Q_ wQp p ., P Y. Q_
oY Y Y Y o0%5
Y —  —tfae — 2 _fae L oK,

4) sfStsdz S tBM OW 9 fificds,© GO dglf 'zfigas Is Gs Off lszc
f sz dzO€ Epgddzdsts My Otedoh OWMWY oBHO L
or MsBBR2Md3. | dzOW 9 dziz Is te | dzdzddBdz Gel@)eizy Iz ) dZO G |
sBI jdOifkz § Ottse o BHT .
o “i
not
N
4 t fsfsffs't' t 8t pEﬂprT[ G=1.8d3G’

102Hjd3 Stsdeyj delstcOyds M dtelsO dJui=6hBsils’

o' Msls’ § sfidg786pKc G §Bdzyj dzlsteOydd yds dzse
&0 ¢ t@j=0Q0f .

n w 0—YY+ a

) € €
M wp 1
1ig] + 8 i
n — w0 — 5 TP LJT
5.RL 9 j Misdzais, Y& Issp. useGHO dL Mmisy ~nABSBE] Istcd
0p O 0p X& 10 p.

50
E A1fs IMm{z 5 Rdddd



tihjdEdwtejlsdujmMSsets kO IMm[fz §

) odisfisdy jdedd tcOodetse jdw MCtstesfls! f
Mo f OHO¥ Is. RL 1leéts bmasedw dO2HjB lsd
sBOlsdts? tej OCydd.

Moy 0Q 6p
ity 69
T 5, AT
. N m™Xc
Q T8t
X& T X& T ¢ oW

lTteOLdd dL HOdzdaBGd toj "z jndaso dYd dzjolsid yJj M <

fszzftcj o te®Oh j dzdv M dtcls O.

& bp O Bpt0 T oo
69 LI,&T(BD 6DE'Q 7 T[EB)tLIﬁT(BD
X& 1Q T0®gG
& - & -
8 8

0 = s 1K)
T D G mxomicoy o

gdMmlsj BO tyj dzd @ Odzed v .

Il T Bstc | dzstetst dR2ASBEEBZEO®.C Isstc O 2

t OMmyd s H Do Bz dzdz® . 3

t Ofyd s dBROS Md B3O dzii Bzats B O bzgz@xyf j cO| 3 B O
t Ofmudls @OMMmr d Mif30 tededzdg@. fy v 916

{
t

OMmyd s S tdzy| dzlslz@@ e df tsTdsti @) B dz:

OfmMyd s StsdzmisOdzlsr ¢ Bieds pls@dzdxd
It Ofud s 36 jedf) dzfO 6 B O
jtedtsj twjhjddj BJL fes®iykls
9" yd mizdidzd '8 Qdzdzts o

ar A wNhE

RIss@8: B O

51
E A1fs IMm{z 5 Rdddd



