TRy 1

TH.TE. IoT WYTE oF WiAehl ol TR

e : Tiet, fSraehT Geohd m §, W 1 SI AE €1 gqahT afamn, fafq § wehmer o =
c o T Geed O &I 299792458 WY, S ms! THE ¥ o feRar S ®, et
Tehe 1 Wisem A AV, & T § aRefo fm s g, & 2

Teretram : feretnmy, fSrqert Gehd kg €, SoAHM 1 SI A 1 SHh! IR, wish ferais
h @1 F1ad G&aas 9 6.62607015x10-% At T8 Js A o oFe fohan < €, i kg
m?s! o FEMF B € ST HR R Wehe i ¢ I AV, F W F wRenfed e s 2, &
T R

Y : Gohe, fSHH1 Tohd s &, THA &1 SI A 2| 38! g, Hiem omafw A4,
S TFTIH-133 TRAT] T e[ Tl SToen Tfageq Tshav 79 €, #1 o e aH
9192631770 W 4 Hz WHa, St s & s0aR &1 8, ¥ oot fopan < €, &1 7 21

e UfigeR fSrgent Gohd A ®, fIea-oIR1 1 SI Ak 21 $8eh! TR, Tt 31T el e
T TF 1.602176634x10719 TR, fS8 € A ST As % SR BT €, STef Tohe bl AV,
o i o gRenfaa fohen smar €, § oFe fRan St @, € S 21

fea : opfeer fSTHeRT Hohd K ©, SOMTIGeh 19 okl SI AT €1 SHeh! TR, siedqar
FrdieR, I &1 90 S&AE® AF 1.380649x102 &eh, 59 JK-! A5 H, S kg m2s2k!
o TR BT & S e, Hex 3R Wehe Hl h, ¢ IR AV, o W& H qRefoa foman s
€, o feren wman €, & T R

it : At (mole) ST Hehd Hiet (mol) &, T ST AT 1 SI A €1 Tk Al § b
6.02214076x10? € AT 1 B | TE HEAT, SAEATS Feerish, N, 1 f7ad w7
211 € S SU mol! A | o ol Sl @ @IR 3 STEil W el < €1 frdlt frehr
o w1l kT AT, Tehd n, fafiTe got wi w1 TE 1 S B {1 g w0 TH TRA],
0], 3P, TS, HIE 3= H1 I HUN 1 (ST T & Thd 2|

FHIA : Hea R HWohd od ¥, & T fen # sfq-diemn 1 SI W ¥ gwe! wfe,
540x10"2 Hz Sgfd aed Toharofl fafepeor i <iw geftferehar, K, %1 2 ¥@aersh 9 683
TR S 39 Im-W-! o ARl H e fhar ST S ed-sr-W-1, A ed sr kg'm2s® % T
I €1 ST fehcimm, WeX 3 Wehe H h, ¢ AR AV, F W qRefod e s 2, &
T 2

(71t U Tu gt Sfawredia A wra §, et et o = fepe o 3= aftafda F&t e
=feT)

2022-23

235



236 WA fagm

TR 11

AT, TR URHTU-GE&T 3T HieR-geH M

T & TR e T Hehd TR I
ez FeAT A Ll

(g mol—l) [g mol‘l)

il e s sros| |TED Mo 22 ovod
e AtAln ég 2(2;}935? Hhirf@m Nd 60 144.24
T Sb 51 121.75 et Ne 10 20.18
e A 18 39.95 Fefrm Np 93 (237.05)
ST As 33 74.92 e Ni 28 58.71
T At 85 210 fenfeem Nb 41 92.91
aferm Ba 56 137.34 IS N ’ 14.0067
T Bk 97 (247) Araferem No 102 (259)
S Be 4 9.01 s Os 76 190.2
formr Bi 83 208.98 S o 8 16.00
el Bh 107 (264) Feifeam Pd 46 106.4
R B 5 10.81 TR P 15 30.97
N Br 35 79.91 wife Pt 78 195.09
et cd 48 112.40 wefrm Pu 94 (244)
i cs 55 132.91 Tt Po 84 210
e Ca 20 40.08 e K 19 39.10
e cf 98 251.08 fseifefim Pr 59 140.91
FrE c 6 12.01 graferm Pm 61 (145)
Hifay Ce 58 140.12 et Pa 91 231.04
FAE cl 17 35.45 e Ra 88 (226)
Fifeem cr 24 52.00 T Rn 86 (222)
FaeE Co 27 58.93 RUREL Re 75 186.2
HTW Cu 29 63.54 Jfeam Rh 45 102.91
Fyfm Cm 96 247.07 wfafead Rb 37 85.47
ECEiREn! Db 105 (263) wefifrem Ru 44 101.07
fewifazm Dy 66 162.50 TR Rf 104 (261)
B EeiiEp ] Es 99 (252) EEiren Sm 62 150.35
At Er 68 167.26 gy Sc 21 44.96
e Eu 63 151.96 et Sg 106 (266)
wiHEH Fm 100 (257.10) faeffrzm Se 34 78.96
TSI F 9 19.00 fafeer Si 14 28.08
oo Fr 87 (223) faeer Ag 47 107.87
it ad 64 157.25 Hifean Na 11 22.99
Tiferm Ga 31 69.72 wifeEm Sr 38 87.62
S Ge 32 72.61 TEHL S 16 32.06
e Au 79 196.97 em Ta 73 180.95
TwhEn Hf 72 178.49 i) Te 43 (98.91)
e Hs 108 (269) qfem Te 52 127.60
Biferad He 2 4.00 =faem Tb 65 158.92
gifemam Ho 67 164.93 St Tl 81 204.37
HES(EE] H 1 1.0079 iy Th 90 232.04
ESipet In 49 114.82 effera™ Tm 69 168.93
EIRICIE] I 53 126.90 fea Sn 50 118.69
fean Ir 77 192.2 Efam Ti 22 47.88
STERA Fe 26 55.85 A W 74 183.85
o Kr 36 83.80 CEERIERT] Uub 112 (277)
T La 57 138.91 FsTAffeRm Uun 110 (269)
e Lr 103 (262.1) el Uuu 111 (272)
g Pb 82 207.19 i U 92 238.03
wfiferam Li 3 6.94 FAferm v 23 50.94
e Lu 71 174.96 ot Xe 54 131.30
Hrefifer Mg 12 24.31 Tefierm Yb 70 173.04
et Mn 25 54.94 sfeam Y 39 88.91
fafrm Mt 109 (268) o Zn 30 65.37
eefifam Md 101 258.10 SEalERES 7r 40 91.22

Hisseh T T2 T2 A Wad S T Sref-shierarel GEEe 1 Hiek SerHE 2
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gy m1

%. 298 K 3 Ueh IIIHSHIT 219 W H/P u=Tdl st fafyne ud diew Searenfar
el fafyre sorenfiar HieW HeATTREr
J/8) (J/mol)

Y 0.720 20.8
S (59) 4.184 75.4
s () 2.06 35.1
BEgH FANES 0.797 29.1
BIEgSH SRS 0.360 29.1
it (59) 4.70 79.9
Uforet Teehteld (59) 2.46 113.16
Teld Teghid (59) 2.42 152.52
S (3) 2.06 37.08
FHE ITEANES (59) 0.861 132.59
FARGFAR TeA (CCL F ) 0.5980 72.35
SISIEl 22 0.817 39.2
IBEiIE 1.03 20.7
FARIA 0.477 33.8
EICiEt 0.473 75.6
A 0.460 25.1
HIA 0.385 24.7
Tqfafas 0.902 24.35
ESiEll 0.128 25.2
THTEE 0.720 8.65
@ HBS T hl A SEATTRAT (J/mol)
Gas c, C, C,-C c,/C,
Teh UTHTITER*

giferm 20.9 12.8 8.28 1.63

AT 20.8 12.5 8.33 1.66

A 20.9 12.6 8.37 1.66

TR 20.8 12.5 8.33 1.66
TguaToT !

HEEEE] 28.6 20.2 8.33 1.41

SferdisH 29.1 20.8 8.33 1.39

RIECIEE] 29.0 20.7 8.30 1.40

SIS R RIS 29.6 21.0 8.60 1.39

ST TS 29.0 21.0 8.00 1.41
FroaTr

S SATES 39.0 30.5 8.50 1.28

HET SRS 37.5 29.0 8.50 1.29
SEATHIIL f

LR 53.2 44.6 8.60 1.19
*ohael TIMIAUT TiaeT el

FeriaE, Fue iR T el
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ifaer et

e fagm
CIIiI\SIE IV

e T @RI g 980.6 cm/s 9.806 m/s
U] S99 A (1/12 amu 1.6606 x 1024 g 1.6606 x 1027 kg
SSIH T 1/12) or u
afrarsl feertisn N,  6.022 x10%3 6.022 x 1023
particles/mol particles/mol
ELREE| a,  0.52918 A 5.2918 x 101! m
5.2918 x 10° cm
SeesaH e k 1.3807 x 10716 erg/K 1.3807 x 1023 J/K
TeraR o SO Td 1.758820 x108 coulomb/g 1.7588 x 10! C/kg
ST 1 ST e/m
TelaRIeh STee e 1.602176 x 10719 coulomb 1.60219 x 10719 C
4.8033 x 10719 esu
fasm-oteen o m,  9.109382 x1028 g 9.109382 x103! kg
TAF T FHAA 0.00054859 u
-t F 96,487 coulombs/eq 96,487 C/mol e
23.06 kcal/volt. eq 96,487 J/V.mol e
L atm kPa dm3
- ferarn R 0.8206 83145—————
mol K mol K
cal
1.987 8.3145 J/mol.K
mol K
TieR- 3T V. 22.710981 L/mol 22.710981 x 103 m3/mol
22.710981 dm3/mol
fagm-stazen m,  1.674927 x 1024 g 1.674927 x 1027 kg
I h1 FHAA 1.008665 u
e - feoria h 6.6262 x 1027 ergs 6.6262 x 103*J s
fagm-stazen m,  1.6726216 x102* g 1.6726216 x1027 kg
T T T 1.007277 u
Reart feeis R_  3.289 x 10'5 cycles/s 1.0974 x 107 m'!
2.1799 x 10°!! erg 2.1799 x 10718 J
ehTET i T c 2.9979 x 10'° cm/s 2.9979 x 108 m/s
(frafa ) (186,281 Hie1/Q.)
n=23.1416 2.303 R = 4.576 cal/mol K = 19.15 J/mol K
e=2.71828 2.303 RT (at 25°C) = 1364 cal/mol = 5709 J/mol

In X = 2.303 log X
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TRyt v

HP AHYS TUICUT-T[UTIeh

FIHM 3 AR o WHT HIAh
1 diT = 453.59 U™

1 i = 453.59 UM = 0.45359 THelu™
1 fereiom® = 1000 9™ = 2.205 Ui
1 9 = 10 SHIW = 100 Heumd
= 1000 Thefumm
1 T = 6.022 x 1023 THIY] SAHAM A
1 THIY] SHM = 1.6606 x 10724 TH
1 Hifet® =7 = 1000 fHamm
= 2205 tis

IAT T WHT HIAH
1 ST = 0.9463 Teex
1 forex = 1.056 FaTeS

1 forex = 1 =@ 29X = 1000 =F

HIHR = 0.001 FFH

1 foefiferet = 1 =@ ¥ = 0.001 ferx
= 1.056 x 103 Fd1S

1 ¥ = 28.316 e = 29.902 FES
= 7.475 e

Sl R HTHT UTeh
1 3¢ = 1 x 107 ergs

1 S THEE  Shai
= 4.184 9@
=4.184 x 107 ergs
= 4.129 x 1072 fa=x argHea
=2.612 x 101° SeiaRM e
1 ergs = 1 x 107 3@ = 2.3901 x 1078 sHalt
1 SRM diee = 1.6022 x 10719 3
= 1.6022 x 10712 erg
= 96.487 kJ/molt

1 foet-amgHed = 24.217 ARt

101.32 S

1.0132 x10° ergs

1 fafeer s &1 AE® = 1055.06 S
= 1.05506 x10'° ergs
= 252.2 A

&S Rl | |eh

1 ¥ = 2,54 GeHeT (afew)

1 Hial = 5280 feet = 1.609 fHaX
1 T = 36 inches = 0.9144 HX
1 "X = 100 centimetres = 39.37 il
= 3.281 %I
= 1.094 T
1 foaHiet = 1000 H&®X = 1094 T
= 0.6215 "
1 UM = 1.0 x 108 HaHx
= 0.10
= 1.0 x 10710 "X
=3.937 x 102 g4

T+ AT T F WA HIHHR

1 IgHSd = 760 fHefHeY W&l &l
= 1.013 x 10° 9&=hcd
= 14.70 die ufq =fE=

1 9R = 105 U&=k

1 R = 1 ThefidieR ol #1

1 9%hd = 1 kg/ms? = 1 N/m?

AT SI 3T | hieaT (K)
K =-273.15°C

K = °C +273.15

°F = 1.8(°C) + 32

_ °F-32

18

°C

* gt 1 724 (N) = 1 kg m/s2, | =27 9 o1 8, Sl Th Yohs @H R | fehetimg SequM &1 | et

Yfd dehe *1 o UM H B

# O] 1 og W, S | UH Sl 1 a9 14.5°C ¥ 15.5°C q%F 9@ oh ey fewds et 2l
t M ® T o Ak wiaeu €, T 6.022 x1023 § TN T e, difeh WEl-SEl g € Wbl
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298 K W FHNIqehid AThe

e fagm
q|i|§lE VI

TSR UaTed
AH®/ (kJ mol™) AG®/ (kJ mol™) S°/(J K* mol™)
uqfarag
Al(s) 0 0 28.33
Al**(aq) -524.7 -481.2 -321.7
Al,Oy(s) -1675.7 -1582.3 50.92
Al(OH),4(s) -1276 — —
AlCly(s) —704.2 -628.8 110.67
ofewt
SbH,(g) 145.11 147.75 232.78
SbCl,(g) -313.8 -301.2 337.80
SbCl(g) -394.34 -334.29 401.94
ST
As(s), gray 0 0 35.1
As,S4(s) -169.0 -168.6 163.6
AsO} (aq) -888.14 -648.41 -162.8
R
Ba(s) 0 0 62.8
Ba*(aq) -537.64 -560.77 9.6
BaO(s) -553.5 -525.1 70.42
BaCOg(s) -1216.3 -1137.6 112.1
BaCO,(aq) -1214.78 -1088.59 -47.3
aR
B(s) 0 0 5.86
B,0,4(s) -1272.8 -1193.7 53.97
BF,(g) -1137.0 -1120.3 254.12
s
Br,(1) 0 0 152.23
Br,(g) 30.91 3.11 245.46
Br(g) 111.88 82.40 175.02
Br (aq) -121.55 -103.96 82.4
HBr(g) -36.40 -53.45 198.70
BrF,(g) -255.60 -229.43 292.53
Fleaaq
Ca(s) 0 0 41.42
Cal(g) 178.2 144.3 154.88
Ca?'(aq) -542.83 -553.58 -53.1
(ST
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AHP/ (kJ mol™) A:G°/ (kJ mol™) S°/(J K mol™)
Fleaaq
CaO(s) -635.09 -604.03 39.75
Ca(OH),(s) -986.09 -898.49 83.39
Ca(OH),(aq) -1002.82 -868.07 —74.5
CaCOgq(s), -1206.92 -1128.8 92.9
CaCOy(s), MRS -1207.1 -1127.8 88.7
CaCOy(aq) -1219.97 -1081.39 -110.0
CaF,(s) -1219.6 -1167.3 68.87
CaF,(aq) -1208.09 -1111.15 -80.8
CaCly(s) —795.8 —748.1 104.6
CaCl,(aq) -877.1 -816.0 59.8
CaBry(s) -682.8 -663.6 130
CaC,(s) -59.8 -64.9 69.96
CaS(s) -482.4 -477.4 56.5
CaS0,(s) -1434.11 -1321.79 106.7
CaS0,(aq) -1452.10 -1298.10 -33.1
BT T+
C(s), TS 0 0 5.740
C(s), EA¥E 1.895 2.900 2.377
Clg) 716.68 671.26 158.10
CO(g) -110.53 -137.17 197.67
CO,(g) -393.51 -394.36 213.74
CO3 (aq) -677.14 -527.81 -56.9
CCl,(1) -135.44 -65.21 216.40
CS,(1) 89.70 65.27 151.34
HCN(g) 135.1 124.7 201.78
HCN(1) 108.87 124.97 112.84
iRk
Ce(s) 0 0 72.0
Ce**(aq) -696.2 -672.0 -205
Ce*'(aq) -537.2 -503.8 -301
FARIT
CL,(g) 0 0 223.07
Cl(g) 121.68 105.68 165.20
Cl(aq) -167.16 -131.23 56.5
HCI(g) -92.31 -95.30 186.91
HCl(aq) -167.16 -131.23 56.5
HIT
Cu(s) 0 0 33.15
Cu'(aq) 71.67 49.98 40.6
Cu*'(aq) 64.77 65.49 -99.6
Cu,0O(aq) -168.6 -146.0 93.14
CuO(s) -157.3 -129.7 42.63
CuSO0,(s) —771.36 -661.8 109
CuSO0,.5H,0(s) -2279.7 -1879.7 300.4
#+ pTaTe AR o ToIU oTeF TR 39 FRawar § o/ & 7 7 (SR1)
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242 e fagm
: 5 r—y - - 3 T
AH®°/ (kJ mol™) AG®°/ (kJ mol™) S°/(J K mol™)
D,(g) 0 0 144.96
D,O(g) -249.20 -234.54 198.34
D,O(1) -294.60 -243.44 75.94
1@_ hY ?
Fy(g) 0 0 202.78
F(aq) -332.63 -278.79 -13.8
HF(g) -271.1 -273.2 173.78
HF(aq) -332.63 -278.79 -13.8
gIESloT (SFRIRTT t 39)
H,(g) 0 0 130.68
H(g) 217.97 203.25 114.71
H'(aq) 0 0 0
H,0(l) -285.83 -237.13 69.91
H,O(g) -241.82 -228.57 188.83
H,0,(1) -187.78 -120.35 109.6
H,0,(aq) -191.17 -134.03 143.9
-
I,(s) 0 0 116.14
I,(g) 62.44 19.33 260.69
I'(aq) -55.19 -51.57 111.3
HI(g) 26.48 1.70 206.59
3TRA
Fe(s) 0 0 27.28
Fe®'(aq) -89.1 -78.90 -137.7
Fe*(aq) -48.5 -4.7 -315.9
Fe,0,(s), Terse -1118.4 -1015.4 146.4
Fe,0,(s), EHaRe -824.2 ~742.2 87.40
FeS(s,0) -100.0 -100.4 60.29
FeS(aq) — 6.9 —
FeS,(s) -178.2 -166.9 52.93
ae
Pb(s) 0 0 64.81
Pb**(aq) -1.7 —24.43 10.5
PbO,(s) -277.4 -217.33 68.6
PbSO,(s) -919.94 -813.14 148.57
PbBr,(s) -278.7 -261.92 161.5
PbBr,(aq) -244.8 -232.34 175.3
o
Mg(s) 0 0 32.68
Mg(g) 147.70 113.10 148.65
Mg>*(aq) -466.85 -454.8 -138.1
MgO(s) -601.70 -569.43 26.94
MgCO,(s) -1095.8 -1012.1 65.7
MgBr,(s) -524.3 -503.8 117.2
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qffers 243
uaTe Hoaw woet, firss wwam o, e, *
AH®/ (kJ mol™) A:G®/ (kJ mol™) S°/(J K mol™)
7L
Hg(1) 0 0 76.02
Hg(g) 61.32 31.82 174.96
HgO(s) -90.83 -58.54 70.29
Hg,Cly(s) -265.22 -210.75 192.5
SRR
N,(g) 0 0 191.61
NO(g) 90.25 86.55 210.76
N,O(g) 82.05 104.20 219.85
NO,(g) 33.18 51.31 240.06
N,0,(g) 9.16 97.89 304.29
HNO,(1) -174.10 -80.71 155.60
HNO,(aq) -207.36 -111.25 146.4
NO; (aq) -205.0 -108.74 146.4
NH,(g) -46.11 -16.45 192.45
NH,(aq) -80.29 -26.50 111.3
NH; (aq) -132.51 -79.31 113.4
NH,OH(s) -114.2 — —
HN,(g) 294.1 328.1 238.97
N,H,(1) 50.63 149.34 121.21
NH,NO,(s) -365.56 -183.87 151.08
NH,CI(s) -314.43 -202.87 94.6
NH,CIO,(s) -295.31 -88.75 186.2
STTeRgTSTT
0,(g) 0 0 205.14
0,(g) 142.7 163.2 238.93
OH (aq) -229.99 -157.24 -10.75
FIEHRT
P(s), white 0 0 41.09
P,(@ 58.91 24.44 279.98
PH,(g) 5.4 13.4 210.23
P,0,,(s) -2984.0 -2697.0 228.86
H3POs(aq) -964.8 — —
H,PO,(1) -1266.9 — —
H,PO,(aq) -1277.4 -1018.7 —
PCl,(1) -319.7 -272.3 217.18
PCl,(g) -287.0 -267.8 311.78
PCl5(g) -374.9 -305.0 364.6
5\ ? %
K(s) 0 0 64.18
K(g) 89.24 60.59 160.34
K'(aq) -252.38 -283.27 102.5
KOH(s) -424.76 -379.08 78.9
KOH(aq) -482.37 -440.50 91.6
KF(s) -567.27 -537.75 66.57
(ST)



244 e fagm
AH°/ (kJ mol™) AG®°/ (kJ mol™) S°/(J K mol™)

KClI(s) -436.75 -409.14 82.59
KBr(s) -393.80 -380.66 95.90
KI(s) -327.90 -324.89 106.32
KCIO,(s) -397.73 —-296.25 143.1
KCIO,(s) -432.75 -303.09 151.0
K,S(s) -380.7 -364.0 105
K,S(aq) -471.5 -480.7 190.4
faferaT
Si(s) 0 0 18.83
Si0,(s,a) -910.94 -856.64 41.84
fqea)
Ag(s) 0 0 42.55
Ag'(aq) 105.58 77.11 72.68
Ag,0(s) -31.05 -11.20 121.3
AgBr(s) -100.37 -96.90 107.1
AgBr(aq) -15.98 —-26.86 155.2
AgCl(s) -127.07 -109.79 96.2
AgCl(aq) -61.58 -54.12 129.3
Agl(s) -61.84 -66.19 1155
Agl(aq) 50.38 25.52 184.1
AgNO4(s) -124.39 -33.41 140.92
gifsam
Na(s) 0 0 51.21
Na(g) 107.32 76.76 153.71
Na“(aq) -240.12 -261.91 59.0
NaOH(s) -425.61 -379.49 64.46
NaOH(aq) -470.11 -419.15 48.1
NaCl(s) —411.15 -384.14 72.13
NaCl(aq) -407.3 -393.1 1155
NaBr(s) -361.06 -348.98 86.82
Nal(s) —287.78 -286.06 98.53
NaHCO4(s) -947.7 -851.9 102.1
Na,COy,(s) -1130.9 -1047.7 136.0
Gl
S(s), TiftEh 0 0 31.80
S(s), AHITFATTR 0.33 0.1 32.6
S*(aq) 33.1 85.8 -14.6
S0,(g) -296.83 -300.19 248.22
S0,(g) -395.72 -371.06 256.76
H,SO0,(1) -813.99 -690.00 156.90
H,S0,(aq) -909.27 —744.53 20.1
SO} (aq) -909.27 —744.53 20.1
H,S(g) —20.63 -33.56 205.79
H,S(aq) -39.7 —27.83 121
SF,(g) -1209 -1105.3 291.82

2022-23
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: , St : . =, i
AH®/ (kJ mol™) AG°/ (kJ mol™) S°/(J K mol™)

fe7

Sn(s), T 0 0 51.55

Sn(s), Y& -2.09 0.13 44.14

SnO(s) -285.8 -256.9 56.5

SnO,(s) -580.7 -519.6 52.3

Sca

Zn(s) 0 0 41.63

Zn?*'(aq) -153.89 -147.06 -112.1

ZnO(s) -348.28 -318.30 43.64

Zn(g) +130.73 +95.14 160.93

AT STl o foIU Seh foerai & Gt o1 AM St § H' o foiu 1 ame feifta fran s @ ok qa gaw st
1 UM gHer W IR F1 S 21 THfGY SHOTH Urd @ ©, i Sl § HY 1 a7en %9 9 & 2

wEfTeh AR

Tared T HaaT fisst Gwew

A.H°/ (kJ mol™") AH®°/ (kJ mol™") AG°/ (kJ mol™) S°/(J K™' mol™)
CH,(g), BeR -890 -74.81 -50.72 186.26
C,H,(g), TmEd (THiee ) -1300 226.73 209.20 200.94
C,H,(g), T (TrEe) -1411 52.26 68.15 219.56
C,Hglg), TeH ~1560 -84.68 -32.82 229.60
C,Hy(g), I (Trdmsed) -2058 20.42 62.78 266.6
CsHgy(g), TreaArgm= -2091 53.30 104.45 237.4
CsHg(g), oA -2220 -103.85 —-23.49 270.2
C,H,(g), =LA -2878 -126.15 -17.03 310.1
CH,,(g), T=A -3537 -146.44 -8.20 349
CeHg(l), S=f= -3268 49.0 124.3 173.3
CeHe(g) -3302 — _ _
C,Hg(l), =i -3910 12.0 113.8 221.0
C;Hy(g) -3953 — _ _
CeH (1), TrEFRads -3920 -156.4 26.7 204.4
CeHi5(8), -3953 — _ _
CgH 5(1), A -5471 -249.9 6.4 358
Toehigicl SR forier
CH,OH(l), HeHra -726 -238.86 -166.27 126.8
CH,OH(g) -764 -200.66 -161.96 239.81
C,HOH(l), TeHa -1368 -277.69 -174.78 160.7
C,H,OH(g) -1409 -235.10 -168.49 282.70
CgHOH(s), ®HIa -3054 -164.6 -50.42 144.0

(ST
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246 WA fagm
uaTet CEal e firest Horam
T, e, T, TETHT,
AH°/ (kJ mol™") AH®°/ (kJ mol™") AG°/ (kJ mol™) S°/(J K™' mol™)
FHTal T 37T

HCOOH(l), ®ifde 31
CH,COOH()), THifew e
CH,COOH (aq)
(COOH),(s), 3iffas e
CcH;COOH(s), a=jgsh 3T

deelerze 3k HieH
HCHO(g), #ga
(formaldehyde)
CH,CHO(), T9ia
(THeETerEs)

CH,CHO(g)
CH,COCH,(l), JriA=
(TEer)

DT

CeH ,04(s), TEHE
CeH ,06(aq)
CeH,,04(s), RIS

C,,H,,0,,(s), THE
TIE2iST Fifire
CO(NH,),(s), i
CHNH, (1), Tftef=
NH,CH,COOH(s), TagdH
CH,NH,(g), Tferem

-255
-875

-254
-3227

-571

-1166

-1192
-1790

—2808

-2810
-5645

-632
-3393
-969
-1085

—424.72
-484.5
-485.76
-827.2
-385.1

-108.57

-192.30

-166.19
-248.1

-1268

-1266
—2222

-333.51
31.6
-532.9

—22.97

-361.35
-389.9
-396.64
-697.9
-245.3

-102.53

-128.12

-128.86
-155.4

-910
-917

-1545

-197.33
149.1
-373.4

32.16

128.95
159.8
86.6
120
167.6

218.77

160.2

250.3
200

212

360

104.60
191.3

103.51
243.41

2022-23
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afefere 247
TRyt vin
SEd TETafTeR hA W 298 K W UM faud
e red arfurfeRan E°/V e ared arfurfeRan E°/V
H,XeO, + 2H" + 2¢" —— XeO, + 3H,0 +3.0 Cu"+e — Cu +0.52
F, + 2 — 2F- +2.87 NiOOH + H,O0 + e —— Ni(OH), + OH" +0.49
0, + 2H" + 2¢ —> O, +H,0 +2.07 Ag,CrO, + 2 — 2Ag + CrO} +0.45
5202’_‘_ 2¢” N 2802’ +2.05 02 + 2H2O + 4e” —— 40H" +0.40
Ag +e — Ag +1.98 ClO; + H,0 + 2¢" —> ClO; + 20H +0.36
Co® + & Co?* +1.81 [Fe(CN) > + e — [Fe(CN)]* +0.36
2+ -
H,0, + 2H" + 2¢ — 2H,0 +1.78 Cu™ +2¢ — Cu 7 +0.34
A e s Aw 4169 Hg,Cl, + 2¢"—— 2Hg + 2C +0.27
Pb* + 26— Pb* +1.67 AgCl+e — Ag + Cl +0.27
N 3+ + — . +
2HCIO + 2H' + 26— Cl, + 2H,0  +1.63 Bi +3e —Bi 0.20
et b e G L6l SO + 4H' + 26 —— H,S0, + H,0 +0.17
OHBIO + 2H' + 2¢ — > Br, + 2H,0  +1.60 Cu+e — Ccu +0-16
o T AT e T B T A, : Sn* +2¢ — 5 Sn* +0.15
Mng4 + ?H + 5e 2+—> Mn*" + 4H,0 +1.51 AgBr+ e Ag + Br +0.07
Mn3+ +e 7—) Mn +1.51 Ti** + Ti%* 0.00
Au™ + 3¢ — Au *+1.40 2H" + 2e- — H, 0.0 by
Cl, +2?e —Jr) 2CI1 ) . +1.36 'qﬁ'thq’H\qﬂ
Cr,07 + 14H" + 66 —— 2Cr* + 7H,0  +1.33 Fe™ + 3¢ — Fe 0.04
Oz + H,0 + 2 — O, + 20H +1.24 0, + H,0 + 2" — HO; + OH" -0.08
O, + 4H" + 4 — 2H,0 +1.23 Pb> +2e —— Pb -0.13
ClO; + 2H" +2e” —— CIO; + 2H,0 +1.23 In*+e —In -0.14
MnO, + 4H" + 2¢" — Mn*" + 2H,0 +1.23 Sn%* +2e —— Sn -0.14
Pt> + 2e" —— Pt +1.20 Agl+e —> Ag+ T -0.15
Br, + 26 —— 2Br +1.09 Ni** + 2¢" —— Ni -0.23
Pu*+e — Pu® +0.97 V¥ +e — Vv -0.26
NOj + 4H" + 3¢ —— NO + 2H,0 +0.96 Co™ + 2e¢ —— Co -0.28
2Hg” + 2¢” —— Hg? +0.92 In* + 3¢ —— In -0.34
ClO™ + H,0 + 2¢ —— CI" + 20H" +0.89 T +e — Tl -0.34
Hg2+ +2e —— Hg +0.86 PbSO, + 2e—— Pb + SO%{ -0.36
NO; + 2H' + € — NO, + H,0 +0.80 Ti* +e — Ti*" -0.37
Ag+ e — Ag +0.80 cd* +2e—— Cd -0.40
Hg? +2¢"— 2Hg +0.79 In* +e — In’ ~0.40
Fe® + e s Fe?* +0.77 Cr*+e — Cr* -0.41
. e
BrO™ + H,0 + 26— Br + 200 +0.76 G +22? " ﬁ'ﬁ
+
Hg,SO, +2e —— 2Hg + SO +0.62 Sn+ ) ¢ S’an o8
MnOZ+ 2H,0 + 2¢"——5 MnO, + 40H" +0.60 N '
Mno; + e ——s MnO* +0.56 I re—In ~0.49
I+ 24 - 21 ’ +0‘54 Ut re U —0.61
2 ei—> ) ) Cr** +3¢e —— Cr -0.74
I, +2e — 3I +0.53 0 + 2% — 5 7n -0.76
(ST)



248 riPE I ERIE)
UeEA el arffeRan E°/V UerEA et srfifeRan E°/V
Cd(OH), + 2" —— Cd + 20H" -0.81 La®* +3e ——> La -2.52
2H,0 + 2e"— H, + 20H" -0.83 Na'+ e —— Na —2.71
Cr** +2e —— Cr -0.91 Ca?" +2¢—— Ca -2.87
Mn?* + 26— Mn -1.18 Sr?* + 2¢"—— Sr -2.89
V2 +2e —5V -1.19 Ba?" + 2¢e"—— Ba -2.91
Ti®* + 26 —— Ti -1.63 Ra’" + 26— Ra -2.92
AP + 3¢ —— Al -1.66 Cs*+e ——Cs -2.92
U +38e —>U -1.79 Rb* + e —— Rb -2.93
Sc3" + 3¢ —— Sc -2.09 K'+¢e — K -2.93
Mg?* + 2 —— Mg -2.36 Li"+e — Li -3.05
Ce®" + 3e—— Ce -2.48

2022-23



9
|t I

N (1] 1 2 3 4 5 6 7 8 9 1 3 4 5 6 7 8 9
10 | 0000 | 0043 | 0086 | 0128 | 0170 5 9 13 17 21 26 30 3438
0212 | 0253|0294 | 0334 | 0374 | 4 8 12 16 20 24 28 3236

11 |0414 | 0453 | 0492 | 0531 | 0569 4 8 12 16 20 23 27 3135
0607 | 0645|0682 | 0719 | 0755 | 4 7 11 15 18 22 26 2933

12 | 0792 [0828 | 0864 | 0899 | 0934 3 7 11 14 18 21 25 28 32
0969 | 1004(1038|1072| 1106 | 3 7 10 14 17 20 24 27 31

13 1139 (1173 | 1206 | 1239 | 1271 3 6 10 13 16 19 23 2629
1303 | 1335|1367 | 1399 | 1430 | 3 7 10 13 16 19 22 2529

14 1461 | 1492 | 1523 | 1553 | 1584 3 6 9 12 15 19 22 2528
1614 1644|1673 | 1703 | 1732 3 6 9 12 14 17 20 2326

15 | 1761 [ 1790 | 1818 | 1847 | 1875 3 6 9 11 14 17 20 2326
1903 1931|1959 | 1987 | 2014 3 6 8 11 14 17 19 2225

16 |2041 (2068 | 2095 | 2122 | 2148 3 6 8 11 14 16| 19 2224
2175 | 22012227 | 2253 | 2279 3 5 8 10 13 16 18 2123

17 |2304 (2330 | 2355 | 2380 | 2405 3 5 8 10 13 15 18 2023
2430 | 2455|2480 | 2504 | 2529 3 5 8 10 12 15 17 2022

18 |2553 |2577 | 2601 | 2625 | 2648 2 5 7 9 12 14 17 1921
2672 | 2695|2718 | 2742 | 2765 2 4 7 9 11 14 16 1821

19 |2788 2810 | 2833 | 2856 | 2878 2 4 7 9 11 13 16 18 20
2900 | 2923|2945 | 2967 | 2989 | 2 4 6 8 11 13 15 17 19

20 (3010 (3032 | 3054 | 3075 | 3096 | 3118 | 3139|3160 | 3181 | 3201 2 4 6 8 11 13 15 17 19
21 |3222 (3243 | 3263 | 3284 | 3304 | 3324 | 3345|3365 [ 3385| 3404 | 2 4 6 8 10 12 14 1618
22 |3424 (3444 | 3464 | 3483 | 3502 | 3522 | 3541|3560 | 3579 | 3598 | 2 4 6 8 10 12 14 1517
23 3617 [3636 | 3655 | 3674 | 3692 | 3711 | 3729|3747 | 3766 | 3784 | 2 4 6 7 9 11 13 1517
24 3802 (3820 | 3838 | 3856 | 3874 | 3892 | 3909|3927 | 3945 | 3962 | 2 4 5 7 9 11 12 14 16
25 | 3979 (3997 | 4014 | 4031 | 4048 | 4065 | 4082|4099 [4116| 4133 | 2 3 5 7 9 10 12 14 15
26 |4150 (4166 | 4183 | 4200 | 4216 | 4232 | 4249|4265 | 4281 | 4298 2 3 5 7 8 10 11 1315
27 4314 (4330 | 4346 | 4362 | 4378 | 4393 | 4409|4425 | 4440 | 4456 2 3 5 6 8 9 11 13 14
28 4472 |4487 | 4502 | 4518 | 4533 | 4548 | 4564|4579 | 4594 | 4609 2 3 5 6 8 9 11 12 14
29 |4624 (4639 | 4654 | 4669 | 4683 | 4698 | 4713|4728 | 4742 | 4757 1 3 4 6 7 9 10 1213
30 |4771 (4786 | 4800 | 4814 | 4829 | 4843 | 4857|4871 | 4886 | 4900 1 3 4 6 7 9 10 1113
31 [4914 (4928 | 4942| 4955 | 4969 | 4983 | 4997|5011 | 5024 | 5038 1 3 4 6 7 8 10 1112
32 [5051 [5065| 5079 | 5092 | 5105 | 5119 | 5132|5145 | 5159 | 5172 1 3 4 5 7 8 9 1112
33 [5185 (5198 | 5211 | 5224 | 5237 | 5250 | 5263|5276 | 5289 | 5302 1 3 4 5 6 8 9 10 12
34 |[5315 (5328 | 5340 | 5353 | 5366 | 5378 | 5391|5403 | 5416 | 5428 1 3 4 5 6 8 9 1011
35 |[5441 (5453 | 5465 | 5478 | 5490 | 5502 | 5514|5527 | 5539 | 5551 1 2 4 5 6 7 9 1011
36 |[5563 [5575| 5587 | 5599 | 5611 | 5623 | 5635|5647 | 5658 | 5670 1 2 4 5 6 7 8 1011
37 |5682 (5694 | 5705 | 5717 | 5729 | 5740 | 5752|5763 | 5775 | 5786 1 2 3 5 6 7 8 9 10
38 5798 [5809 | 5821 | 5832 | 5843 | 5855 | 5866|5877 | 5888 | 5899 1 2 3 5 6 7 8 9 10
39 [5911 (5922 | 5933 | 5944 | 5955 | 5966 | 5977|5988 | 5999 | 6010 1 2 3 4 5 7 8 9 10
40 (6021 (6031 | 6042 | 6053 | 6064 | 6075 | 6085|6096 | 6107 | 6117 1 2 3 4 5 6 8 9 10
41 |6128 (6138 6149 | 6160 | 6170 | 6180 | 6191|6201 | 6212 | 6222 1 2 3 4 5 6 7 8 9
42 6232 (6243 | 6253 | 6263 | 6274 | 6284 | 6294|6304 | 6314 | 6325 1 2 3 4 5 6 7 8 9
43 |[6335 (6345 | 6355 | 6365 | 6375 | 6385 | 6395|6405 | 6415 | 6425 1 2 3 4 5 6 7 8 9
44 6435 (6444 | 6454 | 6464 | 6474 | 6484 | 6493|6503 | 6513 | 6522 1 2 3 4 5 6 7 8 9
45 [6532 (6542 | 6551 | 6561 | 6471 | 6580 | 6590|6599 | 6609 | 6618 1 2 3 4 5 6 7 8 9
46 |6628 6637 | 6646 | 6656 | 6665 | 6675 | 6684|6693 | 6702 | 6712 1 2 3 4 5 6 7 7 8
47 6721 [6730| 6739 | 6749 | 6758 | 6767 | 6776|6785 | 6794 | 6803 1 2 3 4 5 5 6 7 8
48 6812 (6821 | 6830 | 6839 | 6848 | 6857 | 6866|6875 | 6884 | 6893 1 2 3 4 4 5 6 7 8
49 (6902 (6911 | 6920 | 6928 | 6937 | 6946 | 6955|6964 | 6972 | 6981 1 2 3 4 4 5 6 7 8

2022-23
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250

9

|Ioft I (ShADT: )

N (1] 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9
50 | 6990 (6998 | 7007 | 7016 | 7024 | 7033 | 7042|7050 | 7059 | 7067 1 2 3 3 4 5 6 7 8
51 7076|7084 | 7093 | 7101 | 7110 | 7118 | 7126| 7135|7143 | 7152 1 2 3 3 4 5 6 7 8
52 7160|7168 | 7177 | 7185 | 7193 | 7202 | 7210|7218 | 7226 | 7235 1 2 2 3 4 5 6 7 7
53 7243|7251 | 7259 | 7267 | 7275 | 7284 | 7292|7300 | 7308 | 7316 1 2 2 3 4 5 6 6 7
54 7324|7332 | 7340 | 7348 | 7356 | 7364 | 7372|7380 | 7388 | 7396 1 2 2 3 4 5 6 6 7
55 7404|7412 | 7419 | 7427 | 7435 | 7443 | 7451|7459 | 7466 | 7474 1 2 2 3 4 5 5 6 7
56 7482|7490 | 7497 | 7505 | 7513 | 7520 | 7528|7536 | 7543 | 7551 1 2 2 3 4 5 5 6 7
57 7559 | 7566 | 7574 | 7582 | 7589 | 7597 | 7604|7612 | 7619 | 7627 1 2 2 3 4 5 5 6 7
58 7634|7642 | 7649 | 7657 | 7664 | 7672 | 7679| 7686 | 7694 | 7701 1 1 2 3 4 4 5 6 7
59 7709|7716 | 7723 | 7731 | 7738 | 7745 | 7752|7760 | 7767 | 7774 1 1 2 3 4 4 5 6 7
60 7782|7789 | 7796 | 7803 | 7810 | 7818 | 7825|7832 | 7839 | 7846 1 1 2 3 4 4 5 6 6
61 7853|7860 | 7768 | 7875 | 7882 | 7889 | 7896|7903 | 7910 | 7917 1 1 2 3 4 4 5 6 6
62 7924|7931 | 7938 | 7945 | 7952 | 7959 | 7966|7973 | 7980 | 7987 1 1 2 3 3 4 5 6 6
63 7993 |8000 | 8007 | 8014 | 8021 | 8028 | 8035|8041 | 8048 | 8055 1 1 2 3 3 4 5 5 6
64 8062 [8069 | 8075 | 8082 | 8089 | 8096 | 8102|8109 | 8116 | 8122 1 1 2 3 3 4 5 5 6
65 8129|8136 | 8142 | 8149 | 8156 | 8162 | 8169|8176 | 8182 | 8189 1 1 2 3 3 4 5 5 6
66 8195 (8202 | 8209 | 8215 | 8222 | 8228 | 8235|8241 | 8248 | 8254 1 1 2 3 3 4 5 5 6
67 8261 (8267 | 8274 | 8280 | 8287 | 8293 | 8299|8306 | 8312 | 8319 1 1 2 3 3 4 5 5 6
68 8325|8331 | 8338 | 8344 | 8351 | 8357 | 8363|8370 | 8376 | 8382 1 1 2 3 3 4 4 5 6
69 8388 8395 | 8401 | 8407 | 8414 | 8420 | 8426|8432 | 8439 | 8445 1 1 2 2 3 4 4 5 6
70 | 8451|8457 | 8463 | 8470 | 8476 | 8482 | 8488|8494 | 8500 | 8506 1 1 2 2 3 4 4 5 6
71 8513|8519 | 8525 | 8531 | 8537 | 8543 | 8549|8555 | 8561 | 8567 1 1 2 2 3 4 4 5 5
72 8573|8579 | 8585 8591| 8597 | 8603 | 8609|8615 | 8621 | 8627 1 1 2 2 3 4 4 5 5
73 8633 |8639 | 8645 | 8651 | 8657 | 8663 | 8669| 8675 | 8681 | 8686 1 1 2 2 3 4 4 5 5
74 8692 (8698 | 8704 | 8710 | 8716 | 8722 | 8727|8733 | 8739 | 8745 1 1 2 2 3 4 4 5 5
75 8751 |8756 | 8762 | 8768 | 8774 | 8779 | 8785|8791 | 8797 | 8802 1 1 2 2 3 3 4 5 5
76 8808|8814 | 8820 | 8825 | 8831 | 8837 | 8842|8848 | 8854 | 8859 1 1 2 2 3 3 4 5 5
77 8865 8871 | 8876 | 8882 | 8887 | 8893 | 8899|8904 | 8910 | 8915 1 1 2 2 3 3 4 4 5
78 8921 (8927 | 8932 | 8938 | 8943 | 8949 | 8954 | 8960 | 8965 | 8971 1 1 2 2 3 3 4 4 5
79 8976 (8982 | 8987 | 8993 | 8998 | 9004 | 9009|9015 | 9020 | 9025 1 1 2 2 3 3 4 4 5
80 | 9031|9036 | 9042 | 9047 | 9053 | 9058 | 9063|9069 | 9074 | 9079 1 1 2 2 3 3 4 4 5
81 9085 (9090 | 9096 | 9101 | 9106 | 9112 | 9117|9122 |9128 | 9133 1 1 2 2 3 3 4 4 5
82 9138|9143 | 9149 | 9154 | 9159 | 9165 | 9170|9175 | 9180 | 9186 1 1 2 2 3 3 4 4 5
83 9191 (9196 | 9201 | 9206 | 9212 | 9217 | 9222|9227 [ 9232 | 9238 1 1 2 2 3 3 4 4 5
84 9243 (9248 | 9253 | 9258 | 9263 | 9269 | 9274|9279 | 9284 | 9289 1 1 2 2 3 3 4 4 5
85 9294 (9299 | 9304 | 9309 | 9315 | 9320 | 9325|9330 | 9335 | 9340 1 1 2 2 3 3 4 4 5
86 9345 9350 | 9355 | 9360 | 9365 | 9370 | 9375|9380 | 9385 | 9390 1 1 2 2 3 3 4 4 5
87 9395 (9400 | 9405 | 9410 | 9415 | 9420 | 9425(9430 | 9435 |9440 | O 1 1 2 2 3 3 4 4
88 9445 (9450 | 9455 | 9460 | 9465 | 9469 | 9474|9479 | 9484 [ 9489 | O 1 1 2 2 3 3 4 4
89 9494 (9499 | 9504 | 9509 | 9513 | 9518 | 9523|9528 | 9533 | 9538 | O 1 1 2 2 3 3 4 4
90 | 9542|9547 | 9552 | 9557 | 9562 | 9566 | 9571|9576 | 9581 | 9586 | O 1 1 2 2 3 3 4 4
91 9590 (9595 | 9600 | 9605 | 9609 | 9614 | 9619|9624 | 9628 | 9633 | O 1 1 2 2 3 3 4 4
92 9638 (9643 | 9647 | 9652 | 9657 | 9661 | 9666|9671 | 9675 | 9680 | O 1 1 2 2 3 3 4 4
93 9685 (9689 | 9694 | 9699 | 9703 | 9708 | 9713|9717 | 9722 | 9727 | O 1 1 2 2 3 3 4 4
94 9731 | 9736| 9741 | 9745 | 9750 | 9754 | 9759|9763 | 9768 | 9773 | O 1 1 2 2 3 3 4 4
95 9777 |9782 | 9786 | 9791 | 9795 | 9800 | 9805|9809 | 9814 |9818 | O 1 1 2 2 3 3 4 4
96 9823 (9827 | 9832 | 9836 | 9841 | 9845 | 9850|9854 | 9859 | 9863 | O 1 1 2 2 3 3 4 4
97 9868 (9872 | 9877 | 9881 | 9886 | 9890 | 9894|9899 | 9903 | 9908 | O 1 1 2 2 3 3 4 4
98 9912 (9917 | 9921 | 9926 | 9930 | 9934 | 9939|9943 | 9948 [ 9952 | O 1 1 2 2 3 3 4 4
99 9956 (9961 | 9965 | 9969 | 9974 | 9978 | 9983|9987 | 9997 [ 9996 | O 1 1 2 2 3 3 3 4
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)
|t 11
N (1] 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9
00 1000( 1002 | 1005 | 1007 | 1009 | 1012 | 1014|1016 |1019| 1021 0 0 1 1 1 1 2 2 2
.01 1023|1026 | 1028 | 1030 | 1033 | 1035 | 1038|1040 | 1042 | 1045 | O 0 1 1 1 1 2 2 2
.02 1047|1050 | 1052 | 1054 | 1057 | 1059 1062|1064 | 1067 | 1069 0 0 1 1 1 1 2 2 2
.03 1072|1074 | 1076 | 1079 | 1081 | 1084 1086( 1089 [ 1091 | 1094 0 0 1 1 1 1 2 2 2
.04 1096|1099 | 1102 | 1104| 1107 | 1109 1112(1114 (1117|1119 0 1 1 1 1 2 2 2 2
.05] 1122|1125| 1127 | 1130| 1132 | 1135 11381140 (1143 | 1146 0 1 1 1 1 2 2 2 2
.06 1148|1151 1153 | 1156 1159 1161 1164|1167 (1169| 1172 0 1 1 1 1 2 2 2 2
.07 1175|1178 | 1180| 1183| 1186 | 1189 1191(1194 (1197 | 1199 0 1 1 1 1 2 2 2 2
.08 1202|1205| 1208 | 1211 | 1213| 1216 1219|1222 | 1225 | 1227 0 1 1 1 1 2 2 2 3
.09 1230|1233 | 1236 | 1239| 1242 | 1245 1247|1250 | 1253 | 1256 0 1 1 1 1 2 2 2 3
10| 1259|1262 | 1265 | 1268 | 1271 | 1274 1276|1279 | 1282 | 1285 0 1 1 1 1 2 2 2 3
11 1288|1291 | 1294 | 1297 | 1300 | 1303 1306|1309 (1312 | 1315 0 1 1 1 2 2 2 2 3
.12 1318|1321 | 1324 | 1327 | 1330 | 1334 1337|1340 | 1343 | 1346 0 1 1 1 2 2 2 2 3
.13 | 1349|1352 | 1355 | 1358 | 1361 | 1365 1368|1371 | 1374 | 1377 0 1 1 1 2 2 2 3 3
.14 1380|1384 | 1387 | 1390 | 1393 | 1396 | 1400|1403 | 1406 | 1409 | O 1 1 1 2 2 2 3 3
.15 1413|1416 | 1419| 1422 | 1426 1429 1432|1435 | 1439 | 1442 0 1 1 1 2 2 2 3 3
16| 1445|1449 | 1452 | 1455| 1459 | 1462 1466|1469 | 1472 | 1476 0 1 1 1 2 2 2 3 3
.17 1479|1483 | 1486 | 1489 | 1493 | 1496 1500( 1503 [ 1507 | 1510 0 1 1 1 2 2 2 3 3
.18| 1514|1517 | 1521 | 1524 | 1528 | 1531 1535|1538 | 1542 | 1545 0 1 1 1 2 2 2 3 3
.19 1549|1552 | 1556 | 1560 | 1563 | 1567 | 1570| 1574 | 1578 | 1581 0 1 1 1 2 2 3 3 3
.20 | 1585|1589 | 1592 | 1596 | 1600 | 1603 | 1607|1611 | 1614 | 1618 | O 1 1 1 2 2 3 3 3
21| 1622|1626 | 1629 | 1633 | 1637 | 1641 1644|1648 | 1652 | 1656 0 1 1 2 2 2 3 3 3
.22| 1660|1663 | 1667 | 1671 | 1675| 1679 | 1683|1687 | 1690 | 1694 | O 1 1 2 2 2 3 3 3
.23 1698|1702 | 1706 | 1710| 1714 | 1718 1722|1726 | 1730 | 1734 0 1 1 2 2 2 3 3 4
.24 | 1738|1742 | 1746 | 1750 | 1754 | 1758 1762|1766 | 1770 | 1774 0 1 1 2 2 2 3 3 4
25| 1778|1782 | 1786 | 1791 | 1795| 1799 1803|1807 (1811 | 1816 0 1 1 2 2 2 3 3 4
.26| 1820|1824 | 1828 | 1832 | 1837 | 1841 1845|1849 | 1854 | 1858 0 1 1 2 2 3 3 3 4
.27| 1862|1866 | 1871 | 1875| 1879 | 1884 1888|1892 | 1897 | 1901 0 1 1 2 2 3 3 3 4
.28 1905|1910 | 1914 | 1919 1923 | 1928 1932|1936 | 1941 | 1945 0 1 1 2 2 3 3 4 4
.29| 1950|1954 | 1959 | 1963 | 1968 | 1972 | 1977|1982 | 1986 | 1991 0 1 1 2 2 3 3 4 4
30| 1995|2000 | 2004 | 2009 | 2014 | 2018 | 2023|2028 [ 2032 | 2037 | O 1 1 2 2 3 3 4 4
.31| 2042|2046 | 2051 | 2056 | 2061 | 2065 | 2070|2075 | 2080 | 2084 | O 1 1 2 2 3 3 4 4
.32 2089|2094 | 2099 | 2104 | 2109 | 2113 | 2118|2123 |2128| 2133 0 1 1 2 2 3 3 4 4
.33| 2138|2143 | 2148 | 2153 | 2158 | 2163 | 2168|2173 (2178 | 2183 0 1 1 2 2 3 3 4 4
.34 2188|2193 | 2198 | 2203 | 2208 | 2213 | 2218|2223 | 2228 | 2234 1 1 2 2 3 3 4 4 5
35| 2239|2244 | 2249 | 2254 | 2259 | 2265 | 2270|2275 | 2280 | 2286 1 1 2 2 3 3 4 4 5
.36 2291|2296 | 2301 | 2307 | 2312 | 2317 | 2323|2328 | 2333 | 2339 1 1 2 2 3 3 4 4 5
.37| 2344|2350 | 2355 | 2360 | 2366 | 2371 | 2377|2382 | 2388 | 2393 1 1 2 2 3 3 4 4 5
.38 2399|2404 | 2410 | 2415| 2421 | 2427 | 2432|2438 | 2443 | 2449 1 1 2 2 3 3 4 4 5
.39| 2455|2460 | 2466 | 2472 | 2477 | 2483 | 2489|2495 | 2500 | 2506 1 1 2 2 3 3 4 5 5
40| 2512|2518 | 2523 | 2529 | 2535 | 2541 2547|2553 | 2559 | 2564 1 1 2 2 3 4 4 5 5
41| 2570|2576 | 2582 | 2588 | 2594 | 2600 | 2606|2612 | 2618 | 2624 1 1 2 2 3 4 4 5 5
.42| 2630|2636 | 2642 | 2649 | 2655 | 2661 | 2667|2673 | 2679 | 2685 1 1 2 2 3 4 4 5 6
.43 2692|2698 | 2704 | 2710 | 2716 | 2723 | 2729|2735 | 2742 | 2748 1 1 2 3 3 4 4 5 6
44| 2754|2761 | 2767 | 2773 | 2780 | 2786 | 2793|2799 | 2805 | 2812 1 1 2 3 3 4 4 5 6
45| 2818|2825 | 2831 | 2838 | 2844 | 2851 2858|2864 | 2871 | 2877 1 1 2 3 3 4 5 5 6
46| 2884|2891 | 2897 | 2904 | 2911 | 2917 | 2924|2931 | 2938 | 2944 1 1 2 3 3 4 5 5 6
.47 2951(2958 | 2965 | 2972 | 2979 | 2985 | 2992|2999 | 3006 | 3013 1 1 2 3 3 4 5 5 6
.48| 3020|3027 | 3034 | 3041 | 3048 | 3055 | 3062|3069 | 3076 | 3083 1 1 2 3 3 4 5 6 6
.49| 3090|3097 | 3105| 3112 | 3119 3126 | 3133|3141 | 3148 | 3155 1 1 2 3 3 4 5 6 6

2022-23
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9
[T 1T ( SRHST: )
N o 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9
.50 | 3162|3170 | 3177 | 3184 | 3192 | 3199 3206|3214 (3221|3228 | 1 1 2 3 4 4 5 6 7
.51 | 3236|3243 | 3251 | 3258 | 3266 | 3273 | 3281|3289|3296| 3304 | 1 2 2 3 4 5 5 6 7
.52 | 3311|3319 | 3327 | 3334 | 3342 | 3350 | 3357|3365 |3373| 3381 1 2 2 3 4 5 5 6 7
.53 | 3388|3396 | 3404 | 3412 | 3420 | 3428 3436|3443|3451| 3459 | 1 2 2 3 4 5 6 6 7
.54 | 3467|3475 | 3483 | 3491 | 3499 | 3508 | 3516|3524 |3532| 3540 | 1 2 2 3 4 5 6 6 7
.55 | 3548|3556 | 3565 | 3573 | 3581 | 3589 | 3597|3606 |3614 | 3622 | 1 2 2 3 4 5 6 7 7
.56 | 3631|3639 | 3648 | 3656 | 3664 | 3673 | 3681|3690 |3698| 3707 | 1 2 3 3 4 5 6 7 8
.57 | 3715|3724 | 3733 | 3741 | 3750 | 3758 | 3767|3776|3784| 3793 | 1 2 3 3 4 5 6 7 8
.58 | 3802|3811 | 3819 | 3828 | 3837 | 3846 | 3855|3864 |3873| 3882 | 1 2 3 4 4 5 6 7 8
.59 | 3890|3899 | 3908 | 3917 | 3926 | 3936 | 3945|3954 |3963| 3972 | 1 2 3 4 5 b5 6 7 8
.60 [ 3981(3990 | 3999 | 4009 | 4018 | 4027 | 4036|4046 |4055| 4064 | 1 2 3 4 5 6 6 7 8
.61 4074|4083 | 4093 | 4102 | 4111| 4121 | 413041404150 4159 | 1 2 3 4 5 6 7 8 9
62| 4169|4178 | 4188 | 4198 | 4207 | 4217 | 4227|4236|4246| 42S6 | 1 2 3 4 5 6 7 8 9
.63 | 4266|4276 | 4285 | 4295 | 4305 | 4315 | 4325|4335|4345| 4355 | 1 2 3 4 5 6 7 8 9
.64 | 4365|4375 | 4385 | 4395 | 4406 | 4416 | 4426|4436 |4446| 4457 | 1 2 3 4 5 6 7 8 9
.65 | 4467|4477 | 4487 | 4498 | 4508 | 4519 | 4529|4539 |4550 | 4560 | 1 2 3 4 5 6 7 8 9
.66 | 4571|4581 | 4592 | 4603 | 4613 | 4624 | 4634|4645 |4656 | 4667 | 1 2 3 4 5 6 7 9 10
.67 | 4677|4688 | 4699 | 4710 | 4721 | 4732 | 4742|4753 |4764 | 4775 | 1 2 3 4 5 7 8 9 10
.68 | 4786|4797 | 4808 | 4819 | 4831 | 4842 | 4853|4864 |4875| 4887 | 1 2 3 4 6 7 8 9 10
.69 | 4898|4909 | 4920 | 4932 | 4943 | 4955 | 4966|4977 | 4989 | 5000 | 1 2 3 5 6 7 8 9 10
.70 | 5012|5023 | 5035 | 5047 | 5058 | 5070 | 5082|5093 |5105| 5117 | 1 2 4 5 6 7 8 9 11
.71 | 5129|5140 | 5152 | 5164 | 5176 | 5188 | 5200|5212 |5224 | 5236 | 1 2 4 5 6 7 8 1011
.72 | 5248|5260 | 5272 | 5284 | 5297 | 5309 | 5321|5333 |5346 | 5358 | 1 2 4 5 6 7 9 1011
.73 | 5370|5383 | 5395 | 5408 | 5420 | 5433 | 5445|5458 |5470| 5483 | 1 3 4 5 6 8 9 1011
.74 | 5495|5508 | 5521 | 5534 | 5546 | 5559 | 5572|5585 |5598 | 5610 | 1 3 4 5 6 8 9 10 12
.75 | 5623|5636 | 5649 | 5662 | 5675 | 5689 | 5702|5715 |5728 | 5741 1 3 4 5 7 8 9 10 12
.76 | 5754|5768 | 5781 | 5794 | 5808 | 5821 | 5834|5848 |5861 | 5875 | 1 3 4 5 7 8 9 1112
.77 | 5888|5902 | 5916 | 5929 | 5943 | 5957 | 5970|5984 | 5998 | 6012 | 1 3 4 5 7 8 10 1112
.78 |6026 | 6039 | 6053 | 6067 | 6081 | 6095 | 6109|6124 |6138| 6152 | 1 3 4 6 7 8 10 11138
.79 | 6166|6180 | 6194 | 6209 | 6223 | 6237 | 6252|6266 | 6281 | 6295 | 1 3 4 6 7 9 10 11138
.80 | 6310|6324 | 6339 | 6353 | 6368 | 6383 | 6397|6412 |6427 | 6442 | 1 3 4 6 7 9 10 1213
.81 | 6457|6471 | 6486 | 6501 | 6516 | 6531 | 6546|6561 | 6577 | 6592 | 2 3 5 6 8 9 11 1214
.82 | 6607|6622 | 6637 | 6653 | 6668 | 6683 | 6699|6714 |6730| 6745 | 2 3 5 6 8 9 11 1214
.83 | 6761|6776 | 6792 | 6808 | 6823 | 6839 | 6855|6871 | 6887 | 6902 | 2 3 5 6 8 9 11 1314
.84 | 6918|6934 | 6950 | 6966 | 6982 | 6998 | 7015|7031 |7047| 7063 | 2 3 5 6 8 10| 11 1315
.85 | 7079|7096 | 7112 | 7129 | 7145| 7161 | 7178|7194 |7211 | 7228 | 2 3 5 7 8 10 12 1315
.86 | 7244|7261 | 7278 | 7295 | 7311 | 7328 | 7345|7362 7379 | 7396 | 2 3 5 7 8 10 12 1315
.87 | 7413|7430 | 7447 | 7464 | 7482 | 7499 | 7516|7534 | 7551 | 7568 | 2 3 5 7 9 10 12 14 16
.88 | 7586|7603 | 7621 | 7638 | 7656 | 7674 | 7691|7709 | 7727 | 7745 | 2 4 5 7 9 11 12 14 16
.89 | 7762|7780 | 7798 | 7816 | 7834 | 7852 | 7870|7889 | 7907 | 7925 | 2 4 5 7 9 11 13 14 16
.90 | 7943|7962 | 7980 | 7998 | 8017 | 8035 | 8054|8072 (8091|8110 | 2 4 6 7 9 11 13 1517
.91 | 8128|8147 | 8166 | 8185 | 8204 | 8222 | 8241|8260 8279 | 8299 | 2 4 6 8 9 11 13 1517
.92 | 8318|8337 | 8356 | 8375 | 8395 | 8414 | 8433|8453 8472 | 8492 | 2 4 6 8 10 12| 14 1517
.93 | 8511|8531 | 8551 | 8570 | 8590 | 8610 | 8630|8650 |8670| 8690 | 2 4 6 8 10 12| 14 1618
.94 | 8710|8730 | 8750 | 8770 | 8790 | 8810 | 8831|8851 8872 | 8892 | 2 4 6 8 10 12| 14 1618
.95 | 8913|8933 | 8954 | 8974 | 8995 | 9016 | 9036|9057 | 9078 | 9099 | 2 4 6 8 10 12| 15 1719
.96 | 9120|9141 | 9162 | 9183 | 9204 | 9226 | 9247|9268 9290 | 9311 | 2 4 6 8 11 13| 15 1719
.97 | 9333|9354 | 9376 | 9397 | 9419 | 9441 | 9462|9484 | 9506 | 9528 | 2 4 7 9 11 13| 15 1720
.98 | 9550|9572 | 9594 | 9616 | 9638 | 9661 | 9683|9705 | 9727 | 9750 | 2 4 7 9 11 13| 16 1820
.99 | 9772|9795 | 9817 | 9840 | 9863 | 9886 | 9908|9931 | 9954 | 9977 | 2 5 7 9 11 14| 16 1820

2022-23




1.17
1.18

1.20

1.21

1.22
1.23

1.24

1.26
1.27

1.30

1.31

1.32
1.33

1.34

1.35
1.36
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TS T T U ok I

TWchch 1
~15x10*g, 1.25% 10* m
(i) 4.8x10° (i) 2.34 x 10°
(iii) 8.008 x 10® (iv) 5.000 x 10*
(v) 6.0012
i 2 (i) 3
(iii) 4 (iv) 3
) 4 (vi) 5
(i) 34.2 (i) 10.4
(iii) 0.0460 (iv) 2810

(%) Tfora surd 1 frEm
@ (i) (10°mm, 10" pm)

(ii) (10°kg, 10°ng)
(i) (10°L, 10°dm®)
6.00 x 10" m =0.600 m

(i) B a2l (ii) A 9Hd 2
(iii) g &l (iv) B g 2l
(v) A a2l

() 2.43x10°g (i) =

(iii) TTEgeM srfafsran & &aM; 5.72 x 10°g
TH A

(i) 2.87 x10"'m
(i) 1.515x 10"'m
(iii) 2.5365 x 10 %kg
1.99265 x 10 %°g

@®H 3

(iii)) 4

39.948 g mol™

(i) 3.131 x 10*° T (ii)
(iii) 7.8286 x 10>* TH
A g5 CH, WieR 98 26.0 g mol ',
T A CoH,

0.94 g CaCO,

8.40 g HCI

(i) 4

13 T

2.1

2.2

2.3
2.4

2.5
2.6

2.7

2.8
2.9

10
11
12
13
14
15
16
17
18
.19
2.20
2.21
2.22

2.23

N

2.24

2022-23

Uchch 2
(i) 1.099 x 1027 TARH

(ii) 5.48 X 107 kg, 9.65 X 10*C
(i) 6.022 x 1024 TARA

(ii) () 2.4088 x 102! =M
(@) 4.0347 x 106 kg
(iii) () 1.2044 x 1022 HiH
(@) 2.015 x 105 kg
7.6: 8,8: 12,12: 30,26: 50, 38
(i) Cl (@) U
(iii) Be
5.17 x 104 s71, 1.72 x 105m™!
(i) 1.988 x 10718 J
(i) 3.98 x 107154J
6.0x 102 m, 5.0% 10° s! T 16.66 m!
2.012 x 1016 HieH
(i) 4.97 x 1012 J (3.10 eV);
(ii) 0.97 eV (iii) 5.84 x 105 ms™!
494 kJ mol!
7.18 x 101971
4.41 x 1014571, 2.91 x 10-19J
486 nm
8.72 x 1072%J
15 S @M
(i) 8.72 % 1020J  (ii)
1.523 x 108 m!
2.08 x 10711 ergs, 950 A
36478
3.55 x 107 1!m
8967A
Na*, Mg?*, Ca2*; Ar, S @ K*
@ () 1s2? (@) 1s? 2s? 2p5;
(M 1s22s22pb (=) 1s22s22p®
=5

1.3225 nm
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2.25

2.26
2.27
2.28

2.29
2.30
2.31
2.33

2.34

2.35
2.36

2.37

2.38
2.39

2.40

2.41

2.42
2.43

2.44

2.45

2.46
2.47

2.48
2.49
2.50
2.51

n=31=2;m=-2-1,0,+1, +2 (FE T 7F)
(i) 29 WA
1,2, 15
(i 1 m,
0 0
1 -1,0,+1
2 -2,-1,0,+1,+2
(i) 1 =2; m=2,-1,0,+1,+2
(iii) 2s, 2p
(%) 1s, (@) 3p, (M 4d AT (%) 4f
(%), (1) 9T () §9G & <

(%) 16 SRMA (@) 2 TR
n=2dn=1

8.72 x 1018J Yfd LAY

1.33 x 109

0.06 nm

(%) 1.3 x 102 pm
1560

8

TR WA & BIZ AHE TH H BRI
Al o U IR B €, T Tetoh AHh T
FH HAEY BH % HRI HH ¢ HUT Fefa
B B

fordt fou 70 a<9 & TRl | W &l
T A el §HE WH] A% o (AT
ToM WA 9 81 Hehdl 2l

81
35

ror

(@ 6.15% 107 pm

Br

i frwol > X-fHTol > FoHf0T (amber)
T > AEHIAUT > TH.TH.

3.3x100J

(%h) 4.87 x 104 s (@ 9.0x10°m

(M 3227x1020J (& 6.2x10'8
10

8.28 x 10710

3.45 x 1022 J

(%) Tgat a0 28 652.46 nm

(@) fafezor &t <geft amgfa 4.598 x1014 57!

2.52
2.53
2.54
2.55
2.56
2.57
2.58
2.59
2.60

2.61

2.62
2.63
2.64

2.65
2.66

2.67

5.1
5.2

5.4
5.5

5.6
5.7
5.8
5.9
5.10
5.11
5.12

5.13
5.14
5.15

5.16
5.17

5.18
5.19

2022-23

WA faam

(M) TThct BT Wieerare™ &1 Tiast el 9.29 X
1020, ThREREERH 1 o 4.516 X 105 ms!
530.9 nm

4.48 eV

7.6 X 10% eV

Helad, 5

434 nm

455 pm

494.5 ms!

332 pm

1.516 x 1038 m

e T foRen sn weRar FifE W& o=
Aty ¥ %9 2

(v) < (i) = @[v) < (vi) = (iii) < (i)

4p

(i) 2s (i) 4d

(iii) 3p

Si

(=) 3 @ 2

(m 6 (=) 4

() zero
16

Tehdh 5
2.5 bar
0.8 bar
70 g/mol
Mg = 4M,
203.2 mL
8.314 x 10* Pa
1.8 bar
3g/dm?
1249.8 g mol™!
3/5
50 K

4.2154 x 1023 TAFRH

1.90956 x 106 a8
56.025 bar

3811.1 kg
5.05 L

40 g mol!
0.8 bar



6.1
6.2
6.3
6.4
6.5
6.6
6.7

6.8

6.9
6.10
6.11
6.12
6.13
6.14
6.15
6.16
6.17

6.18

6.19
6.20

6.21
6.22

7.2
7.3
7.5
7.6
7.8

7.9
7.10
7.11

Teheh 6
(ii)
(iii)
(ii)
(iii)
0]
(iv)
q=+701d
w=-394J, Fiifer Ferr1 g s foha T 2
AU = 307 J
- 743.939 kJ
1.067 kJ
AH = -7.151 kJ mol!
- 314.8 kJ
AH =-778 kJ
- 46.2 kJ mol!
- 239 kJ mol!
326 kJ mol!
AS >0
2000 K

AH SRUTcHe & (STTe Sofl Tkt et 1) el
AH RUTeHe: €1 (10t o WArgst i g
o 0 sferaEd Bl 21)

0.164 kJ, 3Afufsan e gefda &l 2l
-5.744 kJ mol™!

NO(g) 3Tl €, fhg NO, (g) s

4,,, =+ 286 kJ mol™

AS. =959.73 J K

surr

Teheh 7

12.229

2.67 x 10*

(i) 4.33 x 10 (ii) 1.90

1.59 x 1075

[N,] = 0.0482 molL", [O,] = 0.0933 molL",
[N,O] = 6.6 X 102! molL!

NO 3 0.0352 mol @l Br, 3 0.0178 mol
7.47 x 10" M!

4.0

7.14
7.15
7.16
7.17
7.18

7.19
7.20
7.21
7.22
7.23
7.24
7.27

7.30
7.31

7.33
7.34
7.35
7.36
7.37
7.38
7.41
7.42
7.43

7.44

7.45

7.46
7.47

7.48

7.49
7.50
7.51

2022-23
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Q, = 2.397 x 10°. &, Affshan Hremereen
W T 2

0.44

H, Q7 1, T T 0.068 mol L™

[L,] = [CL] = 0.167 M, [ICl] = 0.446 M
[CQHG]eq = 3.62 atm

(i) [CH,COOC,H,][H,0] /
[CH,COOH][C,H,OH]

(i) 3.92 (i) Q, F1 AHK ¥ %9 ¥, o7:
e T T g

Tl o fTT 0.02moll!

[P = 1.739atm, [P_,] = 0.461atm.
T, srfuferan grr eifues 3aag =TI
3x 10 molL!

0.149

(%) - 35.0kJ, (@) 1.365 x 106

[pHQ]eq = [pBr2]eq = 2.5 x 107?bar, [P
10.0 bar

(@) 120.48

[H2]eq = 0.96 bar

2.86 x 1026 M

5.85x102

NO,", HCN, ClO,, HF, H,0, HCO,, HS"
BF,, H", NH,"

F, HSO,", CO,>

NH,, NH,*, HCOOH

2.42

1.7 x 10*M

F=1.5x 10", HCOO= 5.6 x 10!, CN-=
2.08 x 10

[FIHTeE 2TFH]= 2.2 X 106, oc = 4.47 X 10°5,
HifeTm wee faem™ § o = 108

[HS]= 9.54 x 10, in 0.1M HCI [HS] =

9.1 x 108M, [S*]= 1.2 X 107'*M, in 0.1M
HCI [S*]= 1.09 X 107'°M

[AcT]= 0.00093, pH= 3.03

[A] = 7.08 x10°M, K = 5.08 x 107, pK =
6.29

(sk) 2.52 (@) 11.70 (71 2.70 (¥) 11.30

(k) 11.65 (@) 12.21 () 12.57 (¥) 1.87
pH = 1.88, pK, =2.70

K,=1.6%x10° pK =5.8

HBr]
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7.52
7.53
7.54
7.55

7.56

7.57
7.58

7.59

7.60
7.61

7.62

7.63

7.64

7.65
7.66

a=6.53x10" K =2.35% 107"
(sk) 0.0018 b) 0.00018

o = 0.0054

(k) 1.48 x 10"M, (@) 0.063
103M  (¥) 3.98 x 10”7

(%h) 1.5 x 10"M, (@ 10°M, (1) 6.31 %
10°M () 6.31 X 10*M

[K'] = [OH] = 0.05M, [H'] =2.0 X 107*M

[Sr?*] = 0.1581M, [OH] = 0.3162M , pH =
13.50

o= 1.63 x 102, pH = 3.09. &I 3ufkefqd o
0.01M HCI, o = 1.32 x 103
K, =2.09 x 10~ T2 T &I W1 = 0.0457

pH = 7.97. 5idl fadisH &1 AT =2.36 x 10-

5

K, =1.5x 10°

NaCl, KBr foei@™ S NaCN, NaNO,
T KF faer@ &ii™ NH,NO, foeem areedig
2

(M 4.17 %

(@) 3T fae™@ pH=1.9  (®) @AdUT
fae™@ A &1 pH 7.9

pH = 6.78

() 12.6 (@ 7.00 (M 1.3

7.67

7.68

7.69
7.70
7.71
7.72
7.73

2022-23

e fagm

o %2 S=0.65 x 10*M; Ag* &1 Hiewdl
= 1.30 x 10*M

CrO,> & HeRdl =0.65 x 10-*M; SFH hiHe
S = 1.1 x 10°°M; Ba?* @ Cr0O,> U&% i
TERdl = 1.1 x 10°M; Hiih BESEEES S =

1.39 x 10°1°M;
Fe®* ol HIGRdl = 1.39 x 10-'°M; [OH] &l
Tl = 4.17 X 10-1°M;

S FARIES S = 1.59 X 102M; Pb2* shi HIGdl
= 1.59 x 102M

Clr &1 HITRdl = 3.18 x 102M; HIRH
AAEES S = 2.24 X 10710M;

Hg, > %! HIORdI = 2.24 X 10-1°M T 1 1 HieRd
= 4.48 X 10"°M

fieer wie sfe oo & du1 Wierar &1
3O = 91.9

FIE Ta8T 7L

R deiue 3.317 T S foed B
foerm 1 ifushaam diewdr 2.5 x 10°M
2.43 e It

heHa JanEe foaeas § gavu g
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Saq-3nfvaes 9 - 137
3 - 5

g - 85

== fwan - 137

TR =AW - 109
AfAfohaT 9FTRa - 202
SARATUH HUT - 29
ST FHIROT - 144
aTeeh &1 o - 74
a2 @1 | - 102
0-SHUT YSRTOHA FAM - 33

3AT

A et - 160
aTfUereh sheteh fagld - 125
afuerh T - 18

SfUeeh SHHA - 16

TRyt Faer W fa=ed - 148
ameet T g - 144
smyfTe stad frem - 78
e T - 108, 175
&Y YAl - 110

TS BT - 108

S HifE — 109

ey fasH et - 175
AEY A9 - 107
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S | - 209
S 3EY - 106
AT - 8
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ARG T a1 &R - 210
SR G - 88
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a1 | - 14, 143
3marTs feeriss - 17
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STTFRATUTERT

STTRITRTT STaET - 92
ATHReTS: 199 - 60

H

e - 29

TR dfed T - 90
TR fa=ma - 61, 65

3

I T - 84
IATEH - 208
IR - 55

39T - 85

STER - 54

x

SO HHIHOT - 172
FEHERAT - 166

SR o1 9&M 98 - 161
SO STaE - 160

SO el - 139
T
Tehiehd S - 15
Tt - 180
et - 174
feeAtae gt - 81
R

HOTH - 87

3it

ST TH] FHAE - 16

<h
FHIE TI - 175
U Yepfd - 33
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heh - 53

etk AfdATT - 119
el - 54
FHIEA TEH SFIERI - 101
Shifdeh &« - 151
Sifdes a9 - 151
hfea a9 9wy - 141
ehefrs feptor et - 29
ehefrs fertol - 29
ehe TeRTol - 31
FAUR - 9, 153
FAeH AlfARI - 52

T

ik |WET - 189, 193

T T HeR T - 169
T Ik - 6

Ted 0T - 165

fitssr et - 182, 204
Tford eUd 1 W - 14
Ao &1 | - 14, 143
TE | - 140

Tl T Kol - 151

o)

HeehlsT - 84
=g w1 fm - 141

N

S 1 AN [OARA - 213
SeAd T - 145
Sefeh et - 107, 176

A
| - 34

=

3
3MG-5a \EER - 190, 191

<

TFeIREm - 34
eleed k1 Y] fogid - 15, 28

Tleed &1 AR I 99 - 145
d-=olieh a9 - 84

d

T - 5
a9 - 9

e =1 T - 74
T

9T gied - 32
<

T 1 HEER T - 174
Ta aEel - 153

Sa-aTSd WITERT — 190
T - 4

%o 1 g RN - 48
TAE - 8

FHAM gfaeid - 17
THAM G&AT - 34

THAM W& &1 - 13
et sa&en =& - 54
fgya sl - 111
feya-feya aa - 137
feya-9Ra fgya o - 138
fg-Trm o] - 15
eieh R SATad dRol -~ 79

13)

YA - 87
dTfcaeh 5= - 86
U - 85

q

Tfaen &1 IR - 59, 88
e - 58

IEE T8 - 58
e - 159
fAsT - 34
[ - 31
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= - 34
T

kUl FelleH H&Al - 55
T - 5

TCATY] ekl kT Faw FAT - 125
TRHTY] ST 3TfSId SFeeel - 59
LHT] Shi A€ STeEl - 59
T T IR HEd - 36
THTY] T EIHE Aed - 33
LA Higd - 31

YEAN] SHHE - 15

Y] SHHH THE - 15
YLHT] ShHleh - 34
IS hHEh - 56
e T - 43
qeHT] 5 - 85
A& gq1g - 88
RS - 12

IR 98 3@ - 57
qfEw - 152-159

T=alt ST9esiE g1 - 61
ik een fagid - 37
YR 9 - 137

TehTel forgd 9rel - 40
gfderd deed - 17

AT AR ST - 59
e TR0 H THedt gRedT - 169
Hifeam - 34

e[ - 31

T3 T - 154
p-clich a - 84

pH WY Thdl ®H - 214

T

TSI T 8 - 112
iR A - 105
f-=dlh ad - 84

d

TEY foerd - 222
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FEYLHIUER 310] - 15, 175
TS A 3T Tl &R - 211
qae fog - 151

e f=m - 140

IR B - 46

q
HY - 8
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