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CLASSIFICATION OF ELEMENTS AND PERIODICITY IN PROPERTIES

ELE

9 Tk oh AFIF o TN 3T —

Sited o fafs=r =i o W foam &
n%r—q'aﬁwa%ﬁ;

Tl oF TUIEH o STUR R IR
FTRIOT T Fehoddl R 3TTEd RO
o foerT@ W STaTd = Hohl;
mﬁﬁ—ﬁmaﬁww;

3Tadt afieRor o e wEm-wen
T ORI [ITE o STER &
TefehdT i THY Fohl;

100 ¥ 3Tfeeh TRETU]-ShHThaTe awall
o fouw [UPAC 4 for@ geh;
Wﬁs,p,d@f@lﬁ?ﬁa’ﬁ%
WETQFBI;

el o i o TEEte oreEt o
et AT R YeE Fohil;

Tl it SAffRaTSierar &1 qern &
HohTl 3R 3% ST Ui § Sufeefd
@WWW;

A T TS eifern @&l o
ElckERIChIRETE

T § Hefed o Hewqul qoTeHT,
S — e, W] e e
wedt, g, afed wedt, faga
HBUTCHeRAl 3R Garshdl 9 dafa
ToreI ol =Rt e o foru Wt ofieh
YIRTEE! T YA T G|

AT AR YA |iT 9T YA YA T 3TId Hgvqut foren
&1 ufate fereme & s6@ Wergar fuerdt &, @iciewien @t 78 faom
firert & 3iiv sgafierd wq & YUl TATE 9 T Qi aui fierar
21 9 39 a1 BT Tk Iy SeTeVT & Toh Tarafies ae sreaafed
g o farant g¥ g el gia, 3ifuq 3 afgd augl & qarar
gefvia &a &1 St @i 9g ST =TEd & o gl sid-wie o @
& o, 3% foTq 3Tad AR agd Syt g

o 2t et

39 Tehe | BH I0HM STEd ARl 1 UfaeTiaes foe TE syfe
STEA-TIH T 7T | T hT SR T oh Seiai e
fa=ra =1 aftomm 21 3fd o e9 awdl ok wifde qen TEmEtes o w5
Tt ygfd W fa=ar &

3.1 d<al ohT SIIehI0T Rl STMEIAH &2

39 T BH IE 9 ok § foh I Geft YRR o gl Y 0o 3RS
B1d €1 T 1800 H heret 31 d7d A o1 T 1865 dF 63 <l
ST 81 TS off| 2TISTehel B 114 el o 9R ¥ qa1 1 399 9 B
o @S T qe ge-fafia €1 99, sreft oft U a1 St @
o TAE ST €1 SaH GR el 31K Soh 3TEEd Ao oh T
T STAT- 3T HT YT gd i3 T1 3 HISTE Fl W HH &
U SfeR] 3 qal 1 ST ek 39 SR & GUSd TRl
R G S 3 &) e, 3 Wik adieh @ weft el o Welfera
[OEH L HT T TehaTd €Y § a1 HR & Gohl, o |
TS WM o 37 qel o e | oft ueg fer

3.2 3Tad ARUN <kt Safa
<l 1 fieRor el H SR Syefdar faw ud ead Wit @
forenT SRITTRI B0 3ok STerclieRl de TA o1 GRomg 81 Teyerd
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a0 YTHTIT-HTT daxd YTHTIT-HTT daxd YTHTIT-HTT
Li 7 Ca 40 Cl 35.5
Na 23 Sr 88 Br 80

K 39 Ba 137 I 127

SHA AR S ST A 9 1800 °h YRR
TYRT § 39 91 i TR Hond fohan foh awall o T[urerd
¥ fafeed vafa eidt 21 97 1829 ¥ 3= 99 “Hifasw
Td TR O are OF awt o el (el @6t
TF S 3R U1l 3% a8 ot 91 o g
5 o 9 9t < T WAT-9R 99 IH a6
TAT] IR o I HH o RIS SISk o (HRof 3.1
i @) | T E, T 9l 9 o O 99 <M aedi
o TUTEE oF WA 91T Q)

e 1 Tk &1 o’ o & a@l & fag
TE U1 T SH(AY $H HES Th HAN THEHL SHAT
foar Brg fean T sueh wvE wife e
E.'s:.iﬁ. il %ﬂaﬁ@w (A.E.B. de Chancourtois)af
T 1862 H Tl T AU HIA 1 FAM TRl
IEIM Tl i 3Tk F@d gU WHV-9R o %A H
Tl oF TUTEHT | 3Tad! gAUgd Sl g9 T A off
3 &AM = T8l HT Hehl| U WEAT Sl
TATRIEX Jeie 7 T 1865 | a1 TEW (Law of
octaves) i fafaa fan 3= Il &1 37k d&d
U THE-9R o %9 H afked fean deon e 6
fodt off 7@ ¥ URY & W ARE a o 07 AN
T o F9F o (ARUT 3.2 3) | I8 HaH IH TER
<kl QJTQW 3134 giifaes @R (eight musical note)

1 e JUH Hitlifaeh TR oh WY Bl 81 FAS H
3T 1 f9% Ca 0% o T d Wal Udid gal,
TICAlch ST U9 3 ¥R ki A9 HI=dl &1 Hed,
WY 9] H UIA SRl (ded) R OE 1887 H
Zeie w1 Sl USH TR GWEHA HX ST HH H
A= & TR

T WA I Heald (1834-1907) e
STHA THRAR A B (1830-1895) o Had gl
o HoRaEY SAad-9RUi ok foehm™ H Therd u g3l
A &Y § T H gL A WEARA A T 1869 H
TEdTtad fohan foF 5@ awal sl 3ok aed gU IRHTY- ARI
o %0 ° eafterd foran smar 7, 79 frafia sawa &
YT 3k ifdeh qe TEEttE Ton H gHEd a8
S B1 TR T A ofiferR O (S8 TRATvE S,
TTefish Wel sFereieh 3R AU 9R o Hea ogh el
(curve plotting) feh, St w fAfeem =T EI]
Tl H HAMT S A1 T 1868 T LR TR A
Tl 1 Uh WRON 1 fomm X fa=n, s enygfe
STEA-IRUT ¥ HTHRT fHad-Sadr of, ofeh 39k
T 1 faawon st Heelia & wm & T 9 wwd
TeRIITd &1 B qrT| STYfTeh 7o |Rvft oh faehre
I 1 99 3 deda @ ke w2

TTCATeh 3Teil! Felelf o eI 1 AR SR
3 fan o, férg deefa 4 oo om0 &1 Teelt aR
WIS feranl e w39 wehR ®

ARUM 3.2 AT ok A=H
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@l w1 AR T O H e

“aeal o UTIH ISk UTATI] WRT & HTEAT
werT gid 21”7

Heofla 3 qwil i afast dfeal ©d Featar
WAl H 3k Fgd §T THI]-9R o TR IR § 39
e ®9 H W@ o 99H U 9w 9 T a
FeAlR-w A TEl H T ) Hedld g a6
Fffertor Ffera AR W dleR HaR o iR or 9 Sifireh
forga ol Hedla = Sfafadl o Hewd @l qui &9 9
T SR a o R o o stfess fawga
Jifder T TEEfE O 1 SR A faRi w9
T decfid 7 T g W AR S gerrard g
(empirical formula) T 3ek TOTEHT T FH i
MR THN 98 I8 S & for afs Tam-9r & %1
T qUia: WeH foRan ST, @ $® 9w 39k 5N R
T A | STed-uRef # @ W S whd 1 3=
UM TEEMAE T LA STt Tl Bl STEd-gRoft o
3fad oM 39 & fau 39eh - 9Rf % W i
UL 1| SIEI0T ok AR W A, FSraert T
IR GHE VI o a7 ‘SAfEm’ @ w1 o, Sl 99E VII
T qARE, FAE, SEE ST o | qurEmt |
A o YR T W@ T (9 3.1) 1 3%8H ¥69H
Tl STt Tl bl Teh THE H @ i WfHehdr
JER A4 gY T8 TEterd fohan fof s aeat (S @St
T MU ) & forw oroht § gw fga wm s kg
M| 3RV oF fAu— S@ Head w1 STEd-aRon
YRI¥d g2, qd fAfd@m (Gallium) qen SHfTEH

75

(Grermanium]?1t_°ff7=h"T@\_YT:I%'T’@'Sc ﬁlﬁﬁﬂﬁﬁ?ﬁ'ﬂ'ﬁl
AR Tafasi o T9 wh-T% o wH sig 3k &
Tl SRl A HHL: ThT-UGHITEH (Eka-Aluminium)
T Tehl-fafeth (Eka-Silicon) @l Heellg 3 |
eheret Tferam 3R S awel o e 1 9N w1,
dfesh 37 aeell o b wifass qoredl w1 =0 ot feam
9% | @ISl T $ q<all oF UTe OTEE qe YR
o 1 AR 3.3 H geas fRA e ¥ dedda
1 A R 3T heliad § Seh! Therdl o
FROT 3% AR TR Aad GRON i wl glafyg
Tiyeft| Heolid F1 ¥ 1905 H YhIRTG 3fed Rt o
o= 3.1 o <erfan T 2

3.3 mfIeh Tad-faw agr strad
WRUM kT Fdq &E&T

Tl g o1 A <F A € o S deedid | e
groft &1 faskme o, q@ WREs & A S
SRR T 1 T &l o7l Siel Yaeal o TRA
H ST w1 fahE g3t 1 1913 | 31
Aifgert ST 8 Histel A el oh SAfenafitn
X- T Saenl § fafiaa € R @ fF oy
(STl v X-Tortor &t o7rgfa ©) iR Tm-shwish (Z)
% A a AifEd wH W Uk G @l 9 gt
%, W W] TAAE Ay, o M@ B W Wl
oI A& S oTd: Hisel A S TR Ty geme
1 g | Tl a1 THV]-hHIS 39 a<d ok TN
1 SO W eAfrer Hem €1 Tl o ER Heeld &

ARUlt 3.3 el grT Temr-Uepitam (diferaw ) qen wehr-fafeerm (Sifem ) ot @t wrrfea

T[uT Tt eAfufem Tiferam e Tafer St
(wfaerges aw) | (@S T A ) | ( Sfesdees av) | (@i T AR )
YIHTU]- TR 68 70 72 72.6
TS / (g/cm?) 5.9 5.94 5.5 5.36
e ieh /K = 302.93 3= 1231
ATFATZS T G E,O, Ga,0, EO, GeO,
FANEE & GT ECl, GaCl, ECI, GeCl,
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wggt qem gfore | awa i erafdar

SERIES GROUPS OF ELEMENTS
0 I II III IV Vv VI VII VIII
Hydrogen
1 - H - -
1.008
Helium Lithium Beryllium Boron Carbon Nitrogen Oxygen Fluorine
2 He Li Be B C N (0] F
4.0 7.03 9.1 11.0 12.0 14.04 16.00 19.0
Neon Sodium | Magnesium | Aluminium Silicon | Phosphorus Sulphur Chlorine
3 Ne Na Mg Al Si 12 S Cl
19.9 23.5 24.3 27.0 28.4 31.0 32.06 35.45
Argon Potassium Calcium Scandium Titanium Vanadium Chromium Manganese Iron Cobalt Nickel
4 Ar K Ca Sc Ti \Y4 Cr Mn Fe Co Ni (Cu)
38 39.1 40.1 44.1 48.1 51.4 Al 55,0 6159 BY BY
Copper Zinc Gallium | Germanium Arsenic Selenium Bromine
5 Cu Zn Ga Ge As Se Br
63.6 65.4 70.0 72.3 75 79 79.95
Krypton Rubidium Strontium Yttrium Zirconium Niobium Molybdenum Ruthenium Rhodium Palladium
6 Kr Rb Sr Y Zr Nb Mo = Ru Rh Pd (Ag)
81.8 85.4 87.6 89.0 90.6 94.0 96.0 101.7 103.0 106.5
Silver Cadmium Indium Tin Antimony Tellurium
Ag Cd In Sn Sb Te Iodine
7 107.9 112.4 114.0 119.0 120.0 127.6 I
126.9
Xenon Caesium Barium Lanthanum | Cerium
8 Xe Cs Ba La Ce = = =
128 132.9 137.4 139 140
9 - - - - - - -
Ytterbium Tantalum Tungsten Osmium Iridium Platinum
10 - - - Yb - Ta w - Os Ir Pt (Au)
173 183 184 191 193 194.9
11 Gold Mercury Thallium Lead Bismuth
Au Hg Tl Pb Bi - -
197.2 200.0 204.1 206.9 208
12 Radium Thorium Uranium
= = Ra = Th = U
224 232 239
HIGHER SALINE OXIDES
R RoO RO RO3 RO 2 RoOs RO3 RoO7 RO,
HIGHER GASEOUS HYDROGEN COMPOUNDS
RH4 RH3 RH2 RH

farT 3.1: dseila grr g3 ead groit
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@l w1 AR T O H e

et 1 w1 weneA foRan T sH engfeR ammad
Frrem F5d 21 w8 W UER T -

‘vt o oifaer qem TETEfe o 39
TRATUT-ZhHTeR o STTEd! et B1d 61’ (The physi-
cal and chemical properties of the elements are

periodic functions of their atomic numbers.)

e W o g Uihfde 9 9 U S e
94 Tl H Iect@Ha guEard fhelll TRt eIk
TeEfEm # Aia Tegiem SR wefee s
e o e e =i ® O T SO SThTeie
WEE T o g e $iR W steur |
el i @i gl

AT Teed UG ok @ Toh fordl a1 WA
I IH T ok AMThT STE (HHI T F&A) a0
I THY] § IR SOl i WA oh SR
BI1 B| Heh UYET deieH HEAst i wefdhdr SR
TR fa=ardl st SAafar ohi THSAT WX Bl STl
21 379 T TlRR T foran 7o ® T aterd e et
1 S7eh ARl ok ifceh qe TEReh ol 1 o
2, S el o SeleRifen forarE WS 2l

HI-9HT T TEd-9rvlt o fafv= &9 g&qa
fohT TU B1 F® w9 el ) et sifafmanet e
FAShdl W 9 A §, Tk FB AT ARIH
fo=ma W TR yfie we (99 atad |arutt
o €id TRy wed §) Tgd W q91 ST STAnT
2 R T fo 3.2 o <9 wn 2 difast ufemat (5=
Heofta 3 ‘9uft’ wel &) 1 3ed (periods) el
W%ﬁ?@ﬁfﬂ?ﬁ“ﬁﬁﬂ(group)%ﬁ%lw
aTE TR fo e aTel aedl ) HeAier el |
S ®, T8 ‘e’ = ‘qftEr’ et S €1 [UPAC o
3THIGT o 3TER, a1 ol QAT USH IA...VIIA, VIII,
IB..VIIB, & T4 W 3= 1 ¥ 18 T ! GEAl |
ifera hten fefa feven T 2

HEd-GROT § el WA S B S-S

77

3TEd | a<d Sl SAfehan T&d J9ied 9= (n) &l
Tt B1 U SMEd § 2 e Sufkerd B gHeh WIg o
et o wH: 8, 8, 18, 18 3R 32 awd B Wiaa(
ot Tt o 31 St T @ wed o # Aw
Y q<dl 1 ferehay & FdieH RIS o SER
T 32 & eI 39 T H EA-9RU o B39 T Grag
e o HUY: TEAES 3R RS o 14-14 a0
H= e 9§ 3T S| ® B

3.4 100 § 37fereh UIHIU-hHIh

AT daval okl ATHERITT
T4 § WA €9 9 7T Tl 1 AR 39 a7l ok
TMeRdistl o6 A W 3 T30 Sar o aen gwaiferd 919
HT T 311'5‘.1‘?[.@@. (International Union of
Pure and Applied Chemistry) §RI ¥ {1 ST |
Y T & H 39 T, R {IaR = T =9 TWAI-hHiR
art AU awd 3a9 AR B € fF St Shaw ged
GN (AR -l il eheaet B TH] 46 &) 9w
Bt €1 37 Al o Yol SR T ol o St
o fou 7ET qen snyfier STHOT SR AT i
fErgeehal Bidl 8| forve 1 e € yEeIene § wyet
FI A Y UH HH B &1 wef-wef dmnfren fo
forvarartar aiihe sheg o, Tu awall 1 @iel &1 T
FH o foau arenfad & S €SS0 ok dR W
ARl 3R &, I & W oh SRRl 3 104
TH]-SHIS dTel T i @ISl 1 I Rl STHRERT
dafeR 3 TH ‘TEWIeTm’ (Rutherfordium) e
w4 asrrﬁaﬁ 3 3@ ‘W@W' (Kurchatovium)
W fEE T8 WE # FfeTE R R A F fAw
IUPAC 7 ggia fsan fe 59 o o &1 @ f9g 4
Bl ST SR A w1 qHelA 7 8 WY, 99 q% T TS
1@9WF@T3ﬁ$WWH§T(numerical
root) &1 TAM HId T Aok AH Hi YA
FHHHI oh YR W Y g S os9 wnref
3.4 H e o 2

* 7o 2 Hierl & HT Bl YOS FGE] VARl & T HE (T 1940) H TRl H1 @S ° g1 59 915 TAIH & aR
At (94 @ @Y 102 qF) el SEd-GRoN T F5e S SR UfAEe F ceEe & A+ w@r T g 1951 1 diet
TR 9 T b [TEHR 375 B & o8 71 1 3% ST 37 & [o7q dw@-g&r 106 &1 98 ‘Hafieag’ (Sg) W@l Tl
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. Representative elements Noble
Representative gases
elements GROUP NUMBER—|
GROUP 18
NUMBER“ 11{ 0
2
| 1 2 1s? 13 14 15 16 17 He
IA 1A IIB IVB VB VIB VIB| ;¢
3 4 d-Transition elements 5 6 7 3 9 10
2 Li Be B C N (0] F Ne
25! 252 | GROUP NUMBER | 252t | 22t | 252 | 2s2pt | 25725 | 252258
T I o0 R T S N A S S U NS | NN - B I .
a g 1
- 30 32 | A IVA VA VIA VIA <«—VII —> IB 1B | ja, 357 | 3% | a9t | 39| 393
= 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
% 4 K Ca Sc Ti A% Cr Mn Fe Co Ni Cu 7Zn Ga Ge As Se Br Kr
A 45" 45 | 3d'4s’ | 3d4s’ | 3d4s’ | 3d%s' | 3d%s | 3d%s | 3d4s’ | 3d's | 3d%' | 34U | 4s4p | 4sMpt | 4as4p’ | asapt | a4y | AS4p°
o 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
25| Rb | ST | Y Zr | Nb | Mo | Tc | Ru | Rh | Pd | A2 | Cd| In | Sn | Sb | Te I | Xe
~ 55" 552 | 4d'ss’ | ad’ss’ | Ad'ss' | 4dSss' | 4d%Sst | ad’ss'| adss' | 4d° | 4d'ss'| 4dss?| 585p' | 585pt | 585p° | 5585pt| 555p | S5°SP
55 56 57 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
6| Cs | Ba | La*| Hf | Ta | W | Re | Os | Ir Pt | Au | Hg| T/ | Pb | Bi | Po | At | Rn
65" 65> | 5d'6s® |47 5d%6sY 5865 | 5d%6s* | 5d%6s | 5d%s | 5d6s | 5d%s | 5d%s' | 5d%s* | 6s’6p | 656 | 65%6p | 6s6p' | 65’6y | 65°6p°
87 88 89** 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118
7| Fr Ra Ac Rf Db Sg Bh Hs Mt Ds Rg Cn Nh Fl Mc Lv Ts Og
7s' 75> | 6d'7s
f-Inner transition elements
* . 58 59 60 61 62 63 64 65 66 67 68 69 70 71
Lanthanoids Ce Pr | Nd | Pm | Sm | Eu | Gd | Tb | Dy | Ho | Er | Tm | Yb | Lu
4f'5d""6s 4r'5d'6s*| ar'5d’s 4'sd'6s’| af'5d'6s 4%5d'6s’| 4f'5d'6s’| af'5d'6s"| 4f5d’6s ar"5d’6s |4 "sd 65" af s 65" lar s d6s> lar s d 6™ laf 565
o 90 91 92 93 94 95 96 97 98 99 100 101 102 103
Actinoids Th | Pa| U | Np | Pu | Am | Cm | Bk | Cf | Bs | Fm | Md | No | Lr
5f6d s 51%d"1s*| 51°6d"7s"| 51%6d'7s] 516d"7s*| 51%6d"1s* |5176d"15*|576d'1s*|51°6d"Ts* |5 *6d" 75" |51 " 647515/ 64 15|51 64" T |51 64 T 51 *6d " Ts*

ford 3.2 T & WH-FAF T T ST Seaei-h = & qrel S7ad GRvil &1 315 &9/ 7 1984 % IUPAC 3 ST7HIRT
@& IFER T HI 1 G 18 T Il T B1 §9 YHR HT Gahad a7 [ A-VIIA, VI, [ B-VII B Tq O T =¥ &34 &1 [T dgfd
&1 Flaeefifya #ar &l
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@l w1 AR T O H e

79

yfafafe o5 wagM | Tl AW qen Ydte fea s 21

WRUMT 3.4 AvAl oF IUPAC AHERTUT Bq Wohad

i ™ Hftra wu TR 99 T 39 39 H1 A YL 1 AW @ Hehal |,
0 nil n el 39 a1 WISl g8 ¢ Al HGl Y i ok
1 LEs u T forelt it Sifeh ot =1 €1 Tehell | THIT-hHish
g 311 ]: 118 T Tl 1 @IV &1 9! 21 Weft el o T
4 quad . TUPAC i T ST 2 g1 2|
5 pent 9)

6 hex h W 3‘1

7 sept S .

8 Gl o 120 9IHY] shHTh 91l d<a 1 [UPAC AT den
9 enn e Tdlsh (symbol) FT BRI?

Teil 1 ARl o HH W TH WY W@ Sl €, A
S TR WIS © de 37 § ‘33T’ (jum) S TR 3.4 % FTER 1, 2 T 0 AT o forq gt
fean STt 21 100 W WA FHF A T F (root) FHH: un, bi A4 nil BRI S 120
IUPAC 79 §RUl 3.5 § S9iiQ 7T 2|
TH YR, T a7 ! Tgel SRR AW AR o Ydteh Ubn &I

&L ST Yelteh f&a1 el 21 91€ § 8¢ 29 o [UPAC

TH]-hHIeh dTel T 1 A Unbinilum qef

WRUT 3,5 ULHIUI-3HHIsh 100 | 3Tfereh aTet daval et ATHeRTuT

THTU]-hHTh ™ Teiteh IUPAC 3TfIhd M9 | IUPAC Wditeh
101 Unnilunium Unu Mendelevium Md
102 Unnilbium Unb Nobelium No
103 Unniltrium Unt Lawrencium Lr
104 Unnilquadium Ungq Rutherfordium Rf
105 Unnilpentium Unp Dubnium Db
106 Unnilhexium Unh Seaborgium Sg
107 Unnilseptium Uns Bohrium Bh
108 Unniloctium Uno Hassium Hs
109 Unnilennium Une Meitnerium Mt
110 Ununnilium Uun Darmstadtium Ds
111 Unununnium Uuu Rontgenium Rg
112 Ununbium Uub Copernicium Cn
113 Ununtrium Uut Nihonium Nh
114 Ununquadium Uuq Flerovium Fl
115 Ununpentium Uup Moscovium Mc
116 Ununhexium Uuh Livermorium Lv
117 Ununseptium Uus Tennessine Ts
118 Ununoctium Uuo Oganesson Og
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3.5 ATl oh SoIaI(eh (=T qaT
Tad -|Ot

el Teheh © g0 T WM foh ferelt o) o gerei
1 TEEH WX FeicH Hee W Hi S Gehdl 21 g
FleH &A1 (n) THY] oF & el wR), 54 ‘e’
(shell) ed €, %1 =k hdl €1 e et ST fom
e T W] H goeed f9=-fa 3u-mm | R
S &, T 29 s, p, d, fed €| W] § el o
forawor =t &1 SHe ‘ soreRite fard’ wed g1 fhet
T &1 3Aad greht o feafq 39 R SHar sifan
el 1 FAlCH-F@A i <eidl 31 39 90 H v
ol 3Tad WROM qe d<ail o Soaifeh fo-ard
o A WY ey o 9 § SRR Wa H|
(h) 3Mad H sHeEi+eh Ta=mg

3TEd & Sl A1 9@l RN o fA¢ n 1 HH S
%I fEd RO H Ydeh SO e (successive
period)aﬁ‘lﬁf WWH@JWW n=1, n=2
s @ Gefed it B1 T 3@ 1 Fehdl € & g

e fagm

N A (n = 4) B IRY W W, 45 FHerw
o W % WY B ¢ F8T 9% 9 Hewyui § fF 4p
FHeh o W | T4 &1 3d & 1 T IE & Sl
g, S Sl (energetically) ®9 9 Sdehd 2l
39 YHNR, W dw@l HT 3d FHAVI-AUM
(3d transtitian series) 9T &l STt 21 I8 whfeam
(Scandium:Z=21)@§l1T‘*?%ﬁ?ﬁ%,ﬁlﬂWS@3|§TﬁEF
fa=ma 3d! 45* Bl B1 3d Hew 5k (zn, Z=30)
wR ol ®Y W W @2, foent seiaitn o
3d 10 457 T AN A 4p FEH F T o WY
e (Krypton) ® GATE Bl 81 el ool e
Ed ¥ 18 a9 B4 2| UiEal ed (n=5) Siafeam
T Y& Bl €, Y SEd o THE 21 SHY 4d 3w
(ytrrium, Z=39) T 4d FHAT IO (4d transition
seﬂes]ﬂ@ﬁ%l%aﬂﬁﬁ5pa?wa5 T W
W(Xenon)ﬂwm%lmeﬂﬂﬁ n=6) |
32 % Bld Bl SRR o9 6s, 4f, 5d 991 6p

aad | dal i G, R SHAT Sel-SR H SYers
TRAT-Shereh! H1 FeA W A Bl 81 39 YHR JUH
e (n=1) T YRA Te¥ F9al TR (1s) oF A 9
& el 21 SEH T a7 B 2| e i fa
(1s') den Efe=m (1s?) 81 39 WK, &M g0
(K s19T) qui &1 Sl €1 S84 37ed (n=2) <liferm
Y IRY Bl € (Li=1s22s!), Forae diem soisei 2s
ek W oY il B 3T v WifeEd | R
Tofe S B §1 SHeRT SoiRite e (152,259)
21 THeh 9% AR a9 Y Y gC Wi 89 e
T I T €, A Zp ek Ul ®U F oAl @
9R S B TH FhR L 19l i (252 2p°) a7
1 Ul B I 1 oTd: SO STad W a1 G
S el B1 SEd WRUN 1 GG Ed (n=23)
Hifead a0 o @Y URY B B, foeH e 3s
Hefeh W Sl 81 ST 3s Ue 3p hefehl o gelael
o 9 o YN dER STad | ql ol He Hifead
T A q el T S 8 Sl 2

Hefhl H W A 81 Af HeTRl 1 W EiEH
(cerium, Z=58) Ee) RIS EET Fﬂ?ﬂﬁ"ﬂq (Lutetium,
Z=71) W TS Bl €| TH 4f 3Ndfieh HhAUT Sruft
7 oFATIS Suft (Lenthanoid Series) Fed %I

TIAE e (n=7) Fd T & THH 2, foaw
TR IR 7s, 5f, 6d 3R 7p Heeh § W Bl
Ent W faferr (artificial methods) g1 HMHA-
fafifa featedt aw 1 Hidel eTad 1189 TR i
e (A @S S arel) dw o6 e qul g, S
Iepte TH-uReR @ Gaferd g

W= (Actinium, Z = 89) % I¥= 5f e
A d HATIEY  5f ATAeh HHWUT- AU
(5finner transition series) W< 2t %I '5115[ ‘ﬁ%ﬂ?ﬁg
AU’ (Actinoid Series) Fed 2l 4fA 5f AR
HehquT- SO ol SATad AR o J&F 9T ¥ 9l Wl
T 2, ek SEeh! T 1 SRV @ ST Heh 3R
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@l w1 AR T O H e

1T & A TOTEE a1t awdl Sl Th & W9 H W
FfeRTeT o fagia &1 ot e feen < =Rl

30T 3.2

3Ted | o Uieel Aed | 18 dwell o B i
=T 39 T TohR w12

&

W& n=5 Bl €, @ 1=0,1,2,3 Bl B SUCTeH
HEh 4d, 55 IR 5P 1 Helisil o TG H1 HA
TH YR 2— 5s<4d<5d ¥ el THeht 9 Hereh
U €| 3T AfUhad 18 Seiag= W ST Tehd
g gHifere emmad 5 @ 18 a7 e €

(@) aiiar SeaEieh fa=ma

T & o o1 SEaieR W9 H SRR awdl o garstehdl
I TR fo=ITe THM Bid &1 Teh el hemeh!
o Sufterd setegHi 1 G wd e off g9 B €
[ ok faw & 1 % dw@l (FR ugst)
TASTRAl 1Y SR fa= ns! BT §, S =
fe@mn T }1 39 YRR FE T @ ol € R fRd
T oh TUTHH ek WHII-SHAlH W R W €, |
for 39h Amufeesh TRET-SeAHE W

3.6 SAERIHeh fa=ma 3T a<al <&
YhiX (sapsdsfm)
3rerd SRTTeRT0T 1 Yegifeh JereR * Siithess 1 fagid’
(Aufbau Principle) G2 WIS 1 Seiaieh fa=ama
%I 3Ted GRUM o SHedier el (vertical columns)
T fee = Teh T (Group) A REar (family)
1 T L, S FHE THE U <9 §) 98
YU 3Gl Bt §, Sifh 39 qal oh dRIaH i

81

o gl 1 HE SR T T € YR & el
21 31 a1 faurer =R fafe=1 stent s,p,d 30T _fF
o feran <1 Gehar B, S 39 o1q W R e @ fw
fohe TR o hareh SoieRl gRT W W @ ¥ 3 fa
3.3 ® <urtan T R

T YR ok TR0 § < 3T9aTE 3@ i ferd
T TEel YA Eferad 1 €1 SH s- wlish o awdl |
Helg B A6V, TG TEHRT €A fed qol | a9 18
o el o WY p- =i | €1 SHeRT SAfEe 39 MR
L % o Eiferem =1 Fast S (valance shell) U
9 g3 ® (He=1s?), T5TEeh Foreaed 98 Sepe T4
o STfeteroT i YRR HC T TH STIAR eEge
1 2| SHY hae] T s- oA ¢ (H=1s)| 39 TR
THHRT WM A 1 H g wge o WY S =Meul
T 3R, TE TH IO ULV hich Schwe Y
(Eifer=m) w1 Seieeieh forame 9 Y Hehdl €1 39
YehT ST SHaeR o 17 (Eeisi IHaR) i wifd &
okl €1 < T Tk fae fefa 2, ora: gegieH &
e IR W WO SW ST W T < eAfuh
e W T ® (Fe 3.2 3R 3.3 Wi @) |

e S GO H f@ng MY SR YR o dwl o
T AN 1 == €9 HT 37 awall o aR | 31y
SRR o1 faawor a8 ® oo S 3ok Aot i
== i o forg 59 srsgreredt st Suant fohan T €,
TG ATeRTor 9 3.7 | fepan o 2

3.6.1 s— &lich oF d<d

i 1 o qeell (&R Gige) qen o 2 % qwl (qE
T[T ¥1q3T) oF STRIaH ShivT oh HIHT SeleRieh o=y
SHIT: ns! dA nsz%lﬁﬁa‘ﬁa?ﬂﬁaiﬂaﬁw
& s =lich ¥ Heig B 3 |eft femamsiict eqd ®1 eh
AT Wt & AH FH B9 F| A I WAdes

URHTIT-GE&T iR TARI R fa=ma
S Li 1s%2s! YT [He]2s!
11 Na 1522522 pf3s! 3TAT [Ne]3s!
19 K 15225*2pf3s23p°4 s! AT [Ar]4s!
ST Rb 1522522 pf3523p63d1°4 s24 ps5s! ITACT [Kr]5s!
55 Cs 152252263523 p®3d'°4 524 pf4 d'°5s25pb6 st AT [Xe]6s!
87 Fr [Rn]7s!
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ferT 3.3 A= el & WA & YR W AEd GR § aedl & §hRI dcdl @ A G W g
(CO ) 799 () U@ 3991 () & &9 7 qorfar a7 81
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@l w1 AR T O H e

ARIAH SR @M o 99 1+ 3T (&R wrgst
o) o 2+ A (YR T erget W) S o g1 e
T A= &l IR SH W I GIgeT o i Ae qen
sAfufmareiaa & ofs et 21 sifus sifafsmamia e
o %R0 o Fhfa H 3y ®9 H T € e €1 oAiferem
3R feram i BIEH s— leh o awal o AR
& &9 ¥ e B 2

3.6.2 p-sieh o o<

3TEd AR o p- salieh B o 13§ TR a1 18
#WM%Ip—W?WﬁTS—W%
Tl §gF ¥4 ¥ %Us a9 (Representa-
tive elements) a1 &I T F d (Main Group
Elements) <hgl SIdl %I T 3Tad o gchl dl=’IdH
ORI a8 ns?, np! ¥ ns?, np® d% 9RAfdd
W%IWWnsz,npﬁ,mﬁ'ﬁ@Sﬁm
T o Ty TEE Bl 81 St T | G i
o wefl et ol ¥ R W B B Selal
TR AT TEHY TH TR A il F_al agd
wfed @ 8 sEife spw W w1 THEiTE
sAfafsmamefiicrar sgd w1 g {1 Spw 9 & TR
T Igel ARt o THETR &9 9 & wEwey a1 g
J o %\' 179 =t ok %Fﬁ@'*[ (Halogens) def 169 it
o dd =ETehie (Chalcogen)l%‘lﬁﬁ"ﬁé*ﬂr_cﬁ
1 ITH HUNHE Solged dfed Tedl (negative
electron gain enthalpy) 2t 21 3 T e 9
FHI: TH I 3 TR TV B LR Spw g
TR T Wil & ofd €1 3ed | o1 9 <
3R g+ TR el o tefeareh wlero | gig gt ® qen
fordt o7t § SR @ = H /E W W s asol
o gfg et 21

3.6.3 d- =feh oh dvd ( WehHUT o< )
3Ted WRON o Hem H e &t 3 9 o 12 9 T
- o T e &l 39 sl o dwal i
g 3ok TR (- 3Tfaea H Saiaeil o TR S
& SHR W & A g T kRO F R A T
d-=ifeh o Y@ FeAd gl T T K HEE
ﬁm fo=ma (n-1)d""ns™? %\I I g a9
oY €1 27 qeell o 3P Y T B § qen ufed
% ®9 W 9ga B €1 Zn, Cd 91 Hg o GHEM

83

TR fa= (n-1)d°ns? B Y A =gl
GHHOT ool o gd-9 AU ! YA T wLdt 2
d-scifh o e TEENE dit W sfafwareie
s-&leh o el aefl A fhamha 139 a1 149
o el o e U YR § Uq 1 1 Hid &1 g
HROT d-<clish o dwall ] “WeRwUT avar’ ot wEd 2
3.6.4 f SATeh oh a<d
( TTafer WehUUT a< )

A ad ROt | e 5 awel vl < st uferat
H w T R, 3% eeEe (Ce - ,Lu) T
TS (, Th - L) %&d g1 3 afori & qeal
FH TEIM IAh MM SR O [(n-2)f"
U(n-1)d>'ns?] GRI i W 81 & awdl § sifad
TR fSU-HIT H Rl 71 3 SR W 37 Sfvr
& Tl H f-oAlh oh dvd (T HWHHT q)
Fed €1 A Tf ad uigd B yAE GOt § q
TOT SIS THE B | R WS it o el ot
3k Fifad STadThIu STaeensti o Hwoaey
el o1 TEEA 3ok W oRAiag SOt o el et
o | sreafee Sfect eiar 81 iHge 9t & aw
et (Radioactive)%ﬁ %I g g Qﬂé]’*ﬁ'ﬂ@ el
ol Tferta stfafemaneti g Bl (Nenogram) &
IEY off 9 9 H e R e {1 Al o WEA
w1 e P w9 G TE B IR 71 R % AR
e e REREE q e 2

IETEAUT 3.3

TRHI] HHIE 117 TG 120 9Tt Gl bl @IS 37d

ek 72l 81 Ui B o fo 37 el b1 T Sfred

gt o forg afar/ant o g1 =ifew don aois

T SR fa=ard = g2

&

o 3.2 4 & T grolt @ T @ R o
HHE 117 I T HI TIE TEd GROT H
Bere RER (et 17) | At o < @ qen
TUHT SORIHS fa=a™ [Rn] 51 '6d'°7s°7p°
BT IRHIY] ShHfieh 120 el a7 oh1 T&IH a7 2
(e g1 oqe) | Ra o < €T AT SEehT
ORI 9= [Uuo] 8s” &I

2020-21



84

3.6.5 T, TuTq AR IU-oIq
Tl & s-,p-,d AT f-5cATh] B IIHL0T o STETEl T
O o SHR W A R T 3R Uit qen sterqet o
fgefsa feran <1 wehar @ (Fo1 3.3) 1 3 st ® 78
wfer o iferek G ergeti 1 ®, S efred GRoft i
¢ 3R feord B1 orqu R % q9 W G 3
Bt 21 [Weh THeRT TR €, e ok Hifsem o
Tl oft 9gd %1, HAI: 303K 3R 302K &) wrge
o Tl T FeeHlh So B €1 3 g qen T o
gErer B €1 3 eferaasd (gedie | ded W udel!
=T | TMe S Foh aret) qen a4 (freeh ar @iw
1w ) B gl s e W % A i
feera &1 el atrerd WOl o ferelt ot H qxal b enfeaen
o S A A P S s e
o o1 3R ¥ 36 IR 9 R enfek 01 w9 Bd 9
T 1Y Ferd W 319 TE 1 Bt &1 g6k el
q FALFIR HH B E (IR SR e AR ) |
3 g qen T o 37eq =o€ 9gd | st
3 9T (Brittle) g1 €1 ¥ & o194 3R a1 &Y B
& Tl o uifersh © Srertfessh ToNl H e e
(abrupt)ﬂﬁm%,mﬂ%qwﬁ?éﬁﬁ—ﬁﬁﬁi@
(Zig-Zag line) % &9 ¥ @ &1 e 21 (fa7 3.3)
e Aol 9 fererol (31-He) Ta o Hm feerd
Sy, fafasie, sTHfe, TR 9o Sqiam o ,
uTgett T Stengeti— ‘IHI o stfueter <wiid ©1 39
TR o el bl SU-#q’ (Metalloid) F&d 2l
STTEITT 3.4
TH] Al SR e wRof | el s e
B I e
uifcleh @YU oh HHE H HAMEYA hifsll—
Si, Be, Mg, Na T4 P

'

3fTed GO o o H S99 9 i 3R SH W
el o ek O | gfg Bt € qen eved o
o B A S A W e i A A
21 39 SMUR W Y T qwell o Sed g Hifersh
&I hT A TH TR BITI—

P<Si<Be<Mg<Na

ECIREICEIE]
3.7 @<l oF TOT-SHT § TEfaar
e AR § AR 79 S F A= R WE SE AT 9qE
T <€ AR WY, @t i o ifaes qen et Ton o
T yed RER a1 Sewiond - fee emed W
T foRamefiara gem o o w1gstl H 9gd saml
2, U q%h Tl U€ W B Sl @ S A 17 ok
AN R TETH W TR Fgd S & S | g
e e a=i & 9gE °§ (SH- aiE uget ®)
e Rl § SR § A9 S W frewied sed ©,
S STEnge o WE W (8- TEeE IRER) SR
¥ 99 WM W pamier Tedt #1 ol o oremt o
T i 2 W@ € IR W Tafid i 79 hY HHe?
3T AW TR o I <A o foT gH qwE] i w9
o fagid & WA o Uil Ft SR A <A ghm
0 9 A gH Hifqe o TEEties qoreEt a5t et
# foEer w0 R S= TOeR i GEn ad
Fol-&R i TR FHS |
3.7.1 oiifaer Turerdt =t wafw
el o ohg ifceh TOT (SW— eI, Faeish, Hela Td
STSHIRITT ) ZHSHT, RIS TU-Sosfl TS Tt e IReH
T €1 39 STA H ©H WA Tel e B, S
@Eﬁ (Ionization Enthalpy), 3@3@77[ KIE] Qﬁ?‘ﬁ
(Electron Gain Enthalpy) R SR SR UTCHRAl
(Electronegativity) o 3Tred o 1 AT Exuf
(=) uxHm =

A o SR T TEl-TEl Fei sga & wifed 2,
SEfh s A k1 B ST @ AT ST geRdt 21
T Y] THHT HRU A 2 Tl 91 ot T2 © foh
A 1 B 9Ed B (| 1.2X10°m) Bl €1
TIH] o =N 3R E@'OFQ'T"T AY (electron cloud)aﬁ
FE e g fAeifia F& 21 o1 W) 1 SR
et a@ W fauifa 7=t foran s weRanl g SRS B
o] oo Wet el A S wehdt| yrAifies fafy ok
R W WA] o 3R 1 Fefer Hag @l R
T ST | T[S o = i U hl SRR
o YR T qIAV]-3THR 1 3ehcl fhal ST Fehdl
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@l w1 AR T O H e

21 Tshd &Y (Single Bond) 5N S8 &U HeGdIeh
3Tﬂ3ﬁ (covalent molecules) T 3ufeerd g etenfas
AL o AR % ot 1 g S Y ol S @
qr 39 (%ﬁ) % N T TEEASToh T=r (covalent
Radius) T 3T fohal ST 81 ST & IR |-
FARM 310] o faw 94 g8 (bond length) T HH
198 pm i@ foan 1 21 5@ @ &1 emen, (99
pm), FARN i 0] 521 BhfT| e1gst &1 e
5 (Metalic Radius) &1 AH #ifaes feed o
feorq a1g R o1 A AR gl (Internuclear
distance]aﬂwmm%laﬁ'q?%ﬁﬁww
AT % s 1 Tl 256 pm Bl ¥ HIR ok foag
HTfceteh 511 3T A 256 pm T ST, 37121 128 pm
BN 39 Ts | Hewdrst e qen enfas e o
foTu ehael WS 592 (Atomic Radius) 3T 3R
foha T 21 AR o7 q<d B A1 €1 A1 ST, WArvea
5o &1 x-Terton qen ot SeRiEhitye fafa @ T
ST Gkl B

D qeall oh faq wHT] 51 &1 /e wroft
3.6 () ¥ fear w2

T YRR i Ggiaal T2 Y W @A Hi e
2, TSt e &n AfWehTa e ael Sl ¥ &

85

Tohd 21 3T | € AR g T TRA- 3R Sl 2,
S fgdftar amed o el o THI-3TRR § T ®
(IRUTt 3.6 % HT TR HY)| 9 I AT SR
g ¢ T ofred H T SR Sed W 9l e U €
G hrer | feod €, Ry Sk AT oaw o g8
i o weEEY Rl Selael 1 SATHYU AMTH hi
3R weal < €, feh sRo1 wam] e w2 St 2
3T AR oF a7 | IRHTI]-ShHieh o H1Y-HTl TLHT]
fremeti o oft frafig w1 9 9fg =t ?, S e
yrgetl qen gelioH el o fow @reft 3.6 (@) ®
gt T 21 ot W S g A 5 R 9ed €, a g
0 H& (n) 1 HH d&dl & qe1 GAST Sela
(valence electron) Tifew | EQ BTl ST %\' Eﬂm
foh STiafeh Fof-wR TolagHl o R B §, S Fad b
w9 | 9l soael W ANHE 6T STHYI HH T <d
T TheReRsY TTHTY] T SR 9gdl Sl §, S TCHTI]
51 o &9 uReferd g 2

& < 1 SAEvIRdl € foh T8l Sopte i i
] e R foem @l farean T #1 uehel W) g
o SNl ST SrEfud B wga e @1 sEfey
Ipt TG Y ol S a1 gedass B 9
T Heh areaed e 9 & =feu

|RUT 3.6 (H) 3Mad ¥ URHT] B oF "7 (WY ) (pm)

RHTIT (TS 10 ) Li Be c N o F
RGeS 152 111 88 77 74 66 64
O] (MEqMI) | Na Mg Al si P s cl
RGeS 186 160 143 117 110 104 99
WU 3.6 (@) o ® URH] B o1 WA (Ui )
Ty (SR 1) Ty e Ty (& 17) RGeS
Li 152 F 64
Na 186 cl 99
K 231 Br 114
Rb 244 I 133
Cs 262 At 140
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Li

80} C N
OF

T 00 T
THIY] ShHI (Z)
ferT 3.4 (&) fadia sad § WA w91F o Q1o Tl &t
e 5 i

(@) e fre=r
Ffe WA § TH 3o (e <o S d &emee
ST €, STelfeh Weh Seigei THel ST, dl WRET] oM
o S @1 ST 5 1 St et T o
feord oMl Td FTomEAl & o= &g o R &
AMUR W A S Gkl ¥ WERUEAT dwell i
A B oft oy B w1 wgi € e 2
¥FEA SRR H 3T9H ST Y] (parent atom) ¥
Safeh AYHTT AL, Sk WHY] S & Tl 2l
SEUT 1 SR S A0 H SAfereh gl 8, wiifeh
T A Al SifaRad solsed B | soleeHl |
Hiaertur sl € SR §Hel AWt ey H
T 81 ST & AR W FANES 3@ 1 ST
=0 (F)136 pm ©, S TS i WA
55 Fad 64 pm 1 A MR, Fifegw a1 &1
AT 5591 186 pm 3R Na* 18 &1 a1 1 A
95 pm I

& R[S qel AT W Solgel i HE
T it % ad WE@HT{Fﬁ RSN (Isoelectronic
species)*%?ﬂﬁ %I Wﬁﬂ%ﬁ"ﬁ Ty o BEUSuUl %
O, F-,Na*,Mg?*,0% | e Tefist § Soiaeil &t
@& 10 81 Yk et w1 e far-fa i,

e fagm

300 —
250 |~ Cs(262)
Rb(244)
g K(231)
£:200
E Na(186)
150 Li(152)
E //’/‘1“33]
100 Br(114)
Cl1(99)
50 F(72)
| | | [
TIHU] hHTeh (Z)
T 3.4 (@) WA A & Gre R egei e gens
1 T st § uRadT

Fiifeh Yedeh o1 AR fEeT Tt 21 2tfueh eRmefm
¥FIE SRl ST 551 1 A9 %9 B, FifR TR
YR N ST o s SATHYUT fersh B 2aferek
TR AT i STt e 1w sy
T, iR Tl oh e TUl Hfashu ST g
YT STERT | e 81 ST T 3 h1 SAHR
& ST

ST 3.5
Frefafea wftefs § fraent oo sifusan qen
foRgent oo =gFaw Brir?

Mg, Mg2+,A1, AP

&

e H a1 ¥ T AR T W A e
1 WA Sl €1 U W SR SHoh S
AT FT g B BRI B ¢ HHSCIETR
e | sifirer ARt sTeeT areft TheiT
%1 5 B B 2

31 SAfRRdH SRR aTelt TSt Mg a2 =<[FdH
SRR arelt Thest A1°Y g

(TT) I TSredt
q<dll g T N i HEAHE Uhfd ‘SR

* ozl TSI 3 =1 < 9 ek wftefier S sTupei SR SO goiereHl 1 T WM B 9o G ST 81 9 dwl i g off yehid 2l
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@l w1 AR T O H e

T’ HET S 1 T e (Ground State)
o foafia T T (Isolated Gaseous Atom) Ee)
AR el hi sTex Fiepter o S Sl orrel 8, 39
‘T HT A TR FEd © TR U H- q
(X) T HH EH TEd 1 0 THEE Wb 3.1
o wedt ufedt A H o SR e

X(g - X'(g +e (3.1)

AETH Tl il WG fohal S giaH
(kJ mol™) SehTE W =kt fepan STl €1 Hefifurer farforerar
T o9 T TAHH i gUEh G & fAw T S
1 ‘fgdta e el wed €)1 38 Tt w1 A
TEEME YhT (3.2) & GUA B H YIH ol ok
ERER
X'(@->X"(@+e (3.2)

TRYTY] | TG hi YTk i § SHIM Ho1f i
STThl Bt §1 o7c: ST Tedl BHYN GcHeh
Bl 21 qd ok fgda e Tt 1 6 SEeh gUd
A Tt ¥ e B ], i S WA
FT g § GERG STEE | goiaed ol gk
Afern HfaT B 21 TH YR gdF T T
o fgdta e T o wH o etfusk g ¢ e
Tt ug &1 Atk fafaf{e (Specified) T fhar wn
2, d =8 YU A TS gHEE =i

T HHIE 60 T dTcl qwall i GUH SR
Tt 1 e Fast 3.5 H <t T B W W syt
EERY 21 39 o @ 78 W ® fF 9% (curve) &
3feTs (maxima) W S 1H €, W qof gorere
Ak (closed electron shell) Tt % qan 3‘@7
TR fommg ogd & Tl 1 gEd SR 9%
AT (Minima) W & e1qe feera € den g7 emgeit
1 ST T 1 W HH Bl 81 TET Rl § T
A ure @A framiear gt 81 suek erfaftem =&w
<@ T oTad § 91 9 T W de W dwll o g
AP T o HAE § WHAEGE ghg B € ae S
g9 o | e ®1 3N 9gd €, 99 Seh "l o wel
Tt 81 W YR 1 ygfa fgdta emed o ol qen
Hor ot o e gl o wHen: o 3.6 (%) 3R
3.6 (@) ¥ T ®9 4 fK@dt 81 gHaH1 SR < dei
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2500 [ e

2000 =

1500 4

1000 [~

A, H/kJ mol”

500 =

TIHU]-SHHIh
fera. 3.5 | T 60 RAT-FAHI arct Tl & THA
I W & Al d RedT

T SeIE B— (i) A qe SeeREl o HeT RNl
AR (if) TR o He Hiasmyon|

ail | shie 3@3%:7‘?[ (core elctrons)aﬁ feafa
fTes e TS Selaeid o o9 o7 SH o Hheraey
AT gelae A1 § affed (shielded) a1 Safa
(Screened) &1 SIAl ©1 39 YHE &1 “GRITOT-goTE’
(shielding Effect) = * -’ (Screening
Effect) Fed &1 STeRU-E o SR THY] S Farel
TSR gRI STWE fohan T gt Mgkt smew
(Effective Nuclear charge) s § SUferd amfaeh
TR AT (Actual Nuclear charge) T &9 8
Sl 21 Seretoned— efifer w1 aRAd 2s soeRH
(TS SeaR) IHeh STdeh 1s HiS Soiael g/
STTERUT-YHTe T 319 Hdl ¢ ALy A= o
AT TSR ardide +3 YAE ° HH YAE H
YR STINE AN STERU-I9E 3§ gRfeafd #
Tl el iar 8, STl SMdfieh hIeT o hereh qoi
®9 9 W B 21 39 FhR 1 fefd en e urget
o 9 €, FreH TRkl ns! TR (n= SRIdH Hi9T)
Y YgA 9 H SR T 1 SeieA-Tor A Biar 2l

g 79 fgdta ored # fiferm § T ia i
AR Fed ©, 9 FHAY: TolRH Tk & GEA FoieH
Foll-TR o HEh § W § qe e | A
EOES s@a‘tﬁr (Inner Core Electrons) sl | g
SMERU-g9d | sat gfg &l Bt foh e den
W%Wa@ﬁ@qwaﬁ{ﬁﬁ(compen—
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2500 [
Ne

~ 2000 |- (2080)
IS
g
2 1500 |
T
<

1000 [~

500 |,

3.6 (F)
Fig. 3.6 (%) [5di7 37ed & aval & 999 3977 Tl 4, 37 awdl & WHI-%Hl% & Hord (@) &rid

gTqgeTl & FH FAT Tedt WA Sk YA HT BT

sate) T ok | Ut aRfEfd o sgd g Tifveta stmem
T dRIAH S W OSTAl AT SRS U-GTE
STERUT-FATd i ol | 31fesh 81 Sl 81 hereasy
I Se Al el W &Y S § qef 3fed o
M a5+ T el oh SMFH Tedt & 7El | 9 et
St g1 o | A R Sed W SR geleH
fass | ek T W /A € qen e ol o
FHROT e T A G Aok il 81 WE g9m
T o o e it AR dgd W ANTHRT SEwT i o
o STeRu-g9E feeh Hewaqul € Sl 81 39 Rl
TRIAY SR Hl e o fau &8 el &t
TRl Bl € qe o | 9 1 3 g W i
o EE e T A SEdl Sl 2

o1 3.6 (%) W w2 @ foF 91 (2= 5) & vem
S Tt 1 I SRfeTa™ (Z = 4) & JUH STFH
Tl & AH W KA T, @i Gl Rl ATIHE
A Afeh T S 79 T & g Feled Seil-wR
W R Y ®, @ -3 p-gelad i qor
Tfger 1 R efek teRfia war ©1 afRferm o
STEIH ST, S SFer foRar S, 9% s-goiei
B, Safeh SRA o SR Sede[ (S sTer foha
ST, o) p— 3o B Seo@Hd ¢ o e
HT AR 23—3@3@'7:[3!?[ REE| (penetration) 2p—3@'°|‘g"vl=l

e fagm

550"

500

4501

AH/kJ mol™

400}~
(419
Cs(374)
350 | | 1 1 1 1
0O 10 20 30 40 50 60
60 TTHTY] SHHIh (2)

3.6 (@)

F g § Ak B ?1 39 YRR AR H 2p-
SO dRfeE™ o 2s-Soiaeid @i gad B SR
FIT SOl gN @ifs RARA (Shielded) BT 21
31d: dARfeE™ oF 25— SASRM 1 qorl B aRMA I
2p- TR AR S 9 gUeh B Al @1 oF:
e &1 o § 9 o WU S e
UM %9 T 0 sfafHad gH SffefS den
TEISH oF YO A T o Al § @ i
firetdlt B 1 Sfferdior o forw wem e et 1 aH
LS o YUH S Tl & 0H G FH 2| 3HH
HR0 TE € b AgeeH | Al SeeE 2p-soieeH
fafe=1 p-werhl o faaf@ & (g &1 fom), wefs
Wﬁ%ﬂﬁ2p—3ﬁﬂ§ﬁfﬁ@ﬁ2p—3ﬁﬂ§ﬁ@
& 2p-3Mfdeal § 8| Teld: Soie Siqehsul §¢ Sl
2| TheTEy SIS o <l 2p-SeieiHl § ¥ U goiee
%l Gk T hi T SRS o @RI 2 p-Seiagi | o
N TR I ST HT A B Sl 2

ITTEITT 3.6

T emed o awdl Na, Mg 3R Si &1 9™

A Tt A H 1 B HHT: 496, 737 3R

786 kJ mol ™ &1 qaIAM ST o Tepehifam

H YA AH TH 575 A 760 kJ mol ' H ¥
foruen s1faesh I BT, 9T 3fed SRl SaETl
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@l w1 AR T O H e

&

g 575 kJ mol ' & Ak U T TEfEm
1 A HHIREE o WF W e g =iy,
Fifeh AMHEH W 3p-— SARM 3s— SaFHl o6
SN IR B 2

(&) ol oifer wOedt

S hIE SIEF T WA (X) SoldH TeU HY
W(anion)ﬁqwm%,ﬁwwﬁ@
Tt qREd 1 39 qd i gl atel T’
(A H) &ed §1 a7 Toedt 39 e i 19 HeEl
Thdt € fop fohe TXoiar O WA ol Rl TR
Yok ROUTEA S ol 81 F8 TRl 3.3 | g9
T B

X(g +e — X (g (3.3)

TATY] GRT SR TEYT HTA 1 WohH SoHrardy
(exothermic) 3 ST (endothermic) B,
T a7 & @ W e Far 21 Sga-d a5
TS TeUl Hd §, a9 ool e e 21 UE
e | g e Teied SRoTcHeh Bl | Seretung—
179 ot o el (BellSH) 1 SoieR afed e
T A STAfHF FOTHF eIl 2| THHRT HRV 78 & T
TGl Tk SeieeA TeUl &ieh o TRl Sepe T &
TR (e T Wiwd oY oid €1 36 N8 Septe i
1 Tl ey Tt 1 7 AT e eIl
2, iTeh Selaeiq o1 oqu Felied &R U 3TTe FareH

89

TR H JA9T HEAT Tl € S 9gd & SR seiaien
fa=ma g Seoie ® foh Sope 6l & wed S
e 3fferd RO § o O S T SR feurd €, 59k
U soreei dfey el &1 7 Srcatus ol
Bl B

I e 1 o o gl afed T
o TiEdd 1 %H %9 (a8 g e
IIER e RN o Ao H 9 89 IE Wh T
g, 99 9&d Y THI] Al b WY Soie olfed
Tt 3Afeeh BT Bidl €1 3Ted wrRon | o 9
T AR A W GHE TS @y H ghg gt 2l
TeTEEY BIS WA | Tl i SIS T Bl €,
Fiifeh Ffas g7 Seiae EERa AIHe oh Hf-Tdhe
Em1 0 A S A W geEe w T
1 | W SOTcHe Bl Sl €, FFlifeh AT STehR
Tl & q Wiee g geee e ¥ 9T el g
TR i Y AHGET T IR § 3@ i et
21 (WOl 3.7) W@l W 3H q%T 1 Sooid wTAl
Hewoqul & fon afierRdisT de Teiite & g seleeH
wfed Tt 1 W HHY: I o a § S are
el @ FH HUMHAS 21 THH LR 36 ThR
B—STel RIS T TS ATt § TR FoT
H B, 99 YU fha T g e seen wem
Al ol & (n=2) § YOul il €1 59 YR g6
FleH Soll TR H SUREYd Sorarql gR1 31fereh Fiqerdor
B 1 FeH ®R n=3 (S Cl) § YoI9T il T

ARUM 3,7 &A o7 o %D dval ol TAEE dfed TEed* (kJ mol)

i1 A H 1 16 A H i 17 A H o A H
H - 73 He + 48
Li - 60 o - 141 F - 328 Ne +116
Na - 53 s - 200 cl - 349 Ar + 96
K - 48 Se = 185 Br - 325 Kr + 96
Rb - 47 Te - 190 I - 295 Xe + 77
Cs - 46 Po - 174 At - 270 Rn + 68

*Igd G qal ° TGEA G 3.3 ° F9T MY weicyt TRadd o HONHE T HI SoHaeiT-a4al (Electron Affinity) (A,)
& &Y F qROIGT fFar T @1 WA GRT Seaeia T FXA W S Sl (14 gidl &, q seiaeia Syl #i e 39
AT &, St S $t aRaret & fawdid &1 afs fFE waEr) d geagia 34 & 9T 96T @ e 34 gdl @, a9 selaeia aydr
& FUIHE SO ST 81 FAFA-TYd H WE YA W GRYIGG fmAr Srr #
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3@3@7’*{, ﬁa{@%ﬁ (space) o Aferer T Bl %I ERS
YehR SeIeR-Seloi Wiqehtvl sgd & & Sl 2l

30T 3.7

P,S,Cl 921 F ¥ ¥ fohwuent sifshan smomeAss
T A T qen foheeh =y soiae
wfee Tt gnil? e St

&1

aed | o ¥ [ R g W solae dfed
Tt eiferen SEUTCHeR aen o | A Rt 3R
TG T HH FUMCHH il 81 Sp—hereh (S 5l
?) IO IO WEW HH 1 qe § v
2p ek H SR YAY HUAl WAl ®, a9
RS fakyu af Biar Bl S1d:
Heliferer SROMcHe Soieri oifed Toedl sl
I B qel Wed HH Solgg ofed TEed!
IR 1 B

(=) faga FwomersRdar
WA & qEEtE Gfie | eddt ey o
SAFA T I AU AR STHTHA HL i AN T
oM |19 fered SeomeHeRal 81 SMEA Tt 8k
TR e el W1 W S Hehal 7, g ferge
FUTCHFA HIYH g = &1 fRR oft aealf
%1 foR[q HoMcHeRdl o o s Her-ga
Y (S— wiferT YHmT, Hfersh St YA,
A TE T ) w1 AR gew 2l
Tifer YA TeE SRl SUAE o ST ¢
SUTERT SR e wifer 5 w9 1922
T S &1 TRl oAl i 4.0
3fehTl TG qXT I TRl I AT 3R
AR FHT FT e Tag 31ferew T1 hw
Tl i Tag omeTehd o6 A 9RO 3.8
(s7) ® fewm 2

Sela Ul fhdl XU T T
o forg feer 7 2: 391 9H 3@ 9@ W
AR Fa@ 2 fF o T P @ T @
ST 21 BTt T@ W Ay i A= e,

fa=ra shoTcHehdr
A e

e fagm

T off < T TE o fohe YR o 9o 9 I8 ®,
THHT TR e 1 MR <t €, Torgep o) & a1
ST ST

HIEROTa foRq- R oTeTehd! STad RO H 3Terd
oo 9 WE (Li @ F) M W agdt @ qen a1
o e (F 9 At) 91 R &9 gt 81 98 y9fa 54
U= SC? 1 R RuneTshal &1 qwATy] e 9
Geiferd | ST Hehal §, S 3ffed W W W e 3 W
W oHEd © du i § A SH W sed! g1 e o
WA 5 o RH B U G gorerl SR AT
o SrehuoT Sl © qen fagd- R ocashdr Sgdl 21 gl
AR W S B9 o W He W €, q Se-s W]
5 agdt €, S8 TR~ oS W Bl St
21 78 wg A Tedt o w6 2l

3 oY foRq HOTcHS Td WA B 6
Ty S T B A ot g fegd smomeshar iR
AU o o= HaY B HedT H Wehd B2

31T Yl H g dfsd @i Yee Wga Bidt
21 geifery fere-Someashel =1 Gt Gerer 1emq qwoli
& R ¥ 3 Te TR e § A w R
SEUTCHeRdl Sig- o T1el E 37elrg e | gig gl ©
(= org ToreEt ® g @)1 g wehR o | A
SH W a1 agd- NSl FH BH W ST

= AA
;
:

| SR dfel Tl

| AT T

L g

ferT 3.7 sad aRvit 7 Gl w1 smad gt
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ARt 3.8 (%) Tae@-woncrehdr w1 A ((uifer durr)

YHTIT (31T 10) Li Be B c N o F
farea-uTeTehar 1.0 1.5 2.0 2.5 3.0 3.5 4.0
YT (31T I10) Na Mg Al si P s cl
farea-suTeTehar 0.9 1.2 1.5 1.8 2.1 2.5 3.0
ARUlt 3.8 (@) faeq-wunareRar @t wie (Oifert duET)

AT (&R ) faeA-FRuTeTehal &1 AM|  UXHIO] (01 17) fa=a-RuTeTehar st A

Li 1.0 F 4.0

Na 0.9 cl 3.0

K 0.8 Br 2.8

Rb 0.8 I 2.5

Cs 0.7 At 2.2

ToTeE | e ST © (A g qoreEt | gfg et 2) 1
1 9l ofad ygfaal &t e § fad 3.7 o
ENIRIRS
3.7.2 UHEEe TOTEHT | Ed ygtd
el o AT qoeEl § agd 9 gt (S
forerul Gag (diagonal relationship), 312 g8 g4
(Inert pair effect), NERIDES ‘\:@'_EFT 94 (effect of
lanthanoid contraction) SWTFC: ™ I §H AT
Tehehl H T 39 9T H <l ol Garsiohal | STl
Td S TEd H (Li § F %) STHMI TUreH!
I B9 H|
(h) GIANTehdT W ATafaar ar  ATeRAeRIuT
STaTq
GASTehal el 1 HEwqUl Tued #1 38 qwd ok
TR foramd & YR W HEH S Gehdl 2
T Tt (Representative Elements) EARSEISETI]
YA (ETeilieh 3Teede T8l ©) S9 awd o STerH
HI9 § SURed siaHl 1 H@N & ek gl @ A
33 H W& | § dQIH Seiael Sl §E&A FeM
FEA! Bl HASThA oh TIH W e SRR

e TS 1 AT 2l 71 T S AifiTeRi W R
&, S fferiis & OF, 3IR Na, 01 3 AifiTehi o i
< I €, okt o= oTeshel &1 %8 F>O>Na
21 IR 1 W Soleite faemE 2s22ps Bl
IR YA TN OF, 310 H SfadlsH & Th
TS o W1 G el 8, TS hi Aferdiehaom
e -1 €, iR 39 A W T TSN T §
AiFdIeH 1 Rl Sl foamd 252 2p* B1 TE
TS TRAI] W TeiFA k1 WA H g
TEIfTT gHeh! SAfeRdienor feen +2 81 Na,O 319
e wReTY] itk o[ R omeHe B oh ROl
TR TEUl HIl B AU ek WITSIW UTAIY] Uk
TSR ST B 3T SIS SATRIehoT STareen 2 i
B T e e e g
=g 3s' ¥) T ToigRA IS i 31 7 3R 39
TR SEeHT SRR ST +1 B Sl UMl
FT M W g T fanig A § qw o fRd
TRHT] §RT 3T ULAY] S 3G hi HEAT TG0 i ohl
ST * ATerEfieRToT ST’ wed 2l

TSRS a1 AFAEE W Tl bl GaArSThdl i
3113??9?{&[ (PeriodicTrend)aﬁWTUﬁ 3.9 § guIen
T ?1 ddl o TEEfR IaeR § g9 aWE i 3Ted
ThidEl T 39 Tk | = oft == 1 T 21 98
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e fagm

I 1 2 13 14 15 16 17 18
HATSt TASLIT ekt W& 1 2 3 4 5 6 7 8
GASTHAT 1 2 3 4 3,5 2.6 1,7 0.8

@W@ﬁ%,ﬁquwwaﬂable
Valency) T&f¥Td ¥ 8| qRerd Harstend Hshaol qedi
T UHRFES qwl o T [ sfaeso g1 sHen
I B9 9] H |

R et 13-17 (SR ¥ TIetA) 1H o o o=
TeH @ 3 Teqe ® fue € Seeoned - iferm
3 R ugsT ¥ qon aRfeem o= &R 9w
argetl o fa= s s #, fo ffyea di

ISTEITT 3.8
3TEd RO 1 YA i gu, FAfafaa gt
I qell oh TAT S AR o TG
AR (prediction) &S~ () fafes= T
S SR (@) TEfEtEE qen Gewt

&

(%) Tafcshia 2fed 9rol o 149 97 &1 a
8, el warsenar 4 81 e, St 179 ot
(RASH URER) HT 95 T, hi TSIl 1 T
31q: AfTeh 1 STYHA SiBr, el

(@) ferd |Reft H 139 a9 1 e Tt
2, ST WSl 3 B1 WewT 169 o &1 aw
2, fmat gasea 2 21 er: Ugfafem qen
TeHL 9 o AifiT H1 ST g ALS, B

(@) Tgdrar 21ad oF dval oF TUTeEt § STHITT
Heeh a1 ob Yo el o 1 (efferm), orl 2 (aRferem)

qeEaS §Y Bld €, Veih o U Wea
TrfTeR AifiTes s 81 areda | eliform qen aftferam
FHHI: ST o o fgdia aed (- AR SR
tgfafae) 9 sifeek oo 21 ermad ot o 39 @e
1 goadl =1 ‘ faemul day' (Diagonal Relationship)
Fed 2l

s- IR p-=Aleh o @l & GUE H I TSl
I oI H YUH T oF (9 THRIe SaER o =
HROT Bl Gehd B2 ThT ST SHFER 7 HROl °
Il B el 1 Bl AR, ek A/ A
qen 3Tfeen fagq- R oTcHehal ol oh U 95 | faw
R HASTeh Hefeh (2s 3 2p) s M ok forg W
e B, Safeh ol ok fgdar ose 3q 9 GalNish hersh
2 € (3s, 3p. 3d) | HerET®Y € o o JUH HEH
fau etferran Hegasehal 9 81 Seewned— anH
Sad [BF,] o1 9okl €, afh o o 3T WeEA
319 AT 1Yl 1 TR Sl o =R 9 2Ifyeh
Sl 1 T 2H o foT T Hehd &1 Sereone—
TfATT [ALF,)* 91 21 30 € TEY, p- s

ARUlt 3.9 Hifitent oF Gl GRT S9N MW avall oht HASehdT | ITad-ugia

g 1 2 13 14 15 16 17
ESIES] LiH B,H, CH, NH, H,0 HF
EAREl NaH CaH, | AlH, SiH, PH, H,S HCI
KH GeH . AsH, HZSe HBr
SnH, SbH, H,Te HI
HEE Li,0 MgO B,O, CoO, N,O., N,O, -
°hl Y Na,O CaO AlLO, SiO, PO. PO, SO, Cl, 0,
KO SrO Ga 0O, GeO, As,O,, As,O, SeO, -
BaO In,O, SnO, Sb,0,, Sb,O, TeO, -
PbO, Bi,O, - -
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Tt goH AR RS 21 (Ae—

s Tl ® gofa: W wior g f
B | et some aife Wit ot I ETaTen
88 | Frar )| omed WO W I BN W TE®
Al afer 3R W o Wed % @A
193 | framfier 2t 31 30 7R w9 =1 @ik

T axd

yifcass B My pm Li Be
152 111
Na Mg
186 160
Li Be

s BT M™ / pm 76 31
Na Mg
102 72

Siferehan TErEfe fohamefiorar (e argeti
T) SlaRA Wit YAEE IR Y9 Bl
2 IR gad € R (el fER) sela
T oY SR ST YR Bl Bl 3

o Tl ° el oh YW 9 W § wad fgdA
AEd o T WS W p - p 99 M Hl GaA
I Wd § (W8-C=C,C=C, N=N, N=N,
C =N, C=N), Safe a7 or STLEdl 9 Td1 &l
FHT U B
IEEI 3.9
1 UgftEE % difie Al [CL(H,0)°
UHfEH i Aol Seel (oxidation
state) 3R HEHASHA THM 872

T

et ot SHerdiehoT e +3 SN HEHASTEh
6 T

3.7.3 AR rfafeharsiear am
srafaar

T D Hifersh O (SE—TRA] Taq e e,
T T, Seier ofed Toedt 3R Garsindr) |
3TEd Yt 1 ALAIA fRanl 3a e g9 I8 T ¢
T for safda soieeiter fa=me © Hafd ©1 wifds
& THAHE TUiEH qel o Solaeieh faere i
AAfireafad 21 axdi & 37 Tifer oI 3R TEEfTR oI
T GaY @ie i HIRET 316 g9 H|

B WA € o ormed § W 9 9E iR WM W
WA TE At B sedt @1 horawy oiead |
AEFH THd RO St € (FB AIREl hl
Brew, foaw faawo 9 3.7.1-% ¥ feon 2) qen
TR ofed Tt 3R tfuss SBomcHes 81 Sl 2
aed H wad o R feerd axe 1 S T
G Y ¢ 3T Gad <7E 3R o ool i Seierie wfed

U 1 FaY d@l o STIEEA qdl SUEIA
FERR | 4, {58 o9 9% § 9| T i i
qq STeficoreh Toreoar 1 3o@ dien Heay g1 ed o
¢ AR 9 T AR W W e ToT § A 3R
sefeaer o1 H d@d Bl @1 axdl w1 q9Ee
forareiieTar Seh! StferdfiT 31X gaie o foran e
Wi w1 "ehdl €1 Tl SRS U axdl i
srfaferan W g0 faar &3 stad o IE fRa o6
T SATeRITS | TXEATgash A shich 3ifedse o
2| HaH W 3 % awdl o YR SHFHES el
sIfee Y B € (Seme - Na,0) R St Teod
TE AR T, Soh RS WaW AT (Seene—
CLO,) T HeA oh Tl o SRS IHAHH
(ITEIM— ALO,, As,0,) I IEEA (ITrET0Mef—
CO, NO, N,0) &l €| S9as! (amphoteric) e
AR o WY ITdld SR Tl oF WY T STEER
T §, Veleh ST Aerge | et =1 &R 1 07 Tl
B 2

ISR 3.10
S § THEtE il g1 <R fF Na,O
TH &F TF CLO, Th A TS 2l
Kyl

Na,O e § SAfAfHa1 sieh Fael R s €,
SHfeh CL,0, ¥el 3T ST ¢

2Na + H,0 —» 2NaOH

CL0, + H,0 - 2HCIO,

&I AT ST 70T h1 TIeT0T 7Y fofens o 9
FI G &
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fT&Us® dq<al &1 qadl B HHHAU el
(3d oft) @1 3Tad | TXETY] e o1 uREdd sgd
%0 31 WA B o uRddq nafies denmur emgatt
(4f9oft) o faw iR ot &9 81 e Tt s- 3R
p- dieh o qdl o HeA @) qRumEeEy 3 q o
1 3R 2 i engeti &1 qor § %u fagaea 2|

& @ o T H 39eh TH-hHI% ded
T A WA GOl ST B Sedt ©1 erd:

e fagm

Hfl-uR S el Wedl € SR goleR wfed
wedt ¥ fraffg w6 (F8 swaR dm aad &
ol o ¥ 5= Wm 3.7.0-9 § swiw wn ?)
B Bl 39 YRR o H A SH W enfee T
agdl © SR oferfeeh YOI el €1 TH Wgfa el
IR IUFIF qAT TT=IF o U1 F ST S Fehal
2, 9 o 9] § W@ "WeHu el e wygha
Tk faqdid 21 38 BH WA SHR SR EH
et ¥ T ghd g

RI9T

TH Teheh § S0 37 T @I e ol o fashre o st foRa 21 Heedid ST SRolt W] e
W SEa ot ST e WRolt § el ot SAeE Sk g U WHIY] Al o ShH § Wi alfasl ik
(3Td) 3R 18 Feater Tl (ot o1 qRem) § 1 €1 S H WA HHih FHHAN: GGl €, Seleh an §
o€ Tk Yo W wgdl B1 Uk ol o el § WHH TS 19 (Valence Shell) Seiarii-eh fo=ma giar €1 s&iiferg
3 GAM @A oreEl S g9l €| Th g oed % qwel § o9 9 qE IR S W seldeHl S ge §
gfg Bl 81 37d: STeh1 WASTRAT (Valencies) Fa=1 Bldl 81 37ad HROM H Selari=eh fa=ame o SR T =R
YR o el i UEEM HI TE €| F a7 ©— s- sl ad, p- ik v, d- scdieh avd Qe f- selish el
1s F& § T Soiae 8 o R0 S7ad Gl § BEeeH & o sAfgd 21 9 o § 78 wfaw
Y atfereh G uTgell i €1 eregetl St e 20 gfaed @ % 7, S ofed grelt # <€ oA wid ) feom
. T T, 5 %Ilﬁerﬁ 3R 33{‘611@3ﬁ o Hrerdt €, 3‘[@—‘&1@@ (Semi metals) 1 3T-HqT (Metaloids) FHEad
& (S8— Si, Ge, As)| @ ¥ == &1 3R o7 Wl o eifeorsh Ton | ghg Bt 1 W | T AR A
W Sd § eifedeh U1 § KT ST B el o ifeh qen THEfes 0 Sk I ik o |1 e
g €

Tl oh IRHETY] SRR, S TOIedl, Selagiq oifeel et o Saolederar qel Garstehal | Tt
1 yafa wE S €1 ey e aad H 9 SR W I iR S W Hedt @ i o | Wik Sed
W Egdl 81 SAEA T Y Sad | WA Sed T Sedl @ qe o | e o W sed @) faga
FUTHe 1 9t T8l Fgfa erdt 81 Selaq afed Teedt qreRoren fed § ¢ 3 "o W AR st
FROTeHsh 91 o § e S W HH HUMHS Bl ¢ FaASRar § i SAefdar g Sl 21 Sl o AR
R FEUs T o HaASTehdl A1 9 SR Fehl H Solae i U o SRIeR Al S | 9 39 Seae
1 T ST 0 HT ST ¢ | TR fShamgiierar e o < fhRl W Fed tfueh oIk 0e § gad
FH Tl T M ¥ Ged I IR TErEfth sifufmaeiierdr soieiA 1 @ w1 gl (A Y SEH
Tet) o HIROT B B 1 ik feheriiel e Wepfa W T stereen W & fHerd| 9 9 ARl o w9
firerd 21 fondll ored o 1€ 3R oh qd &R SATRAIEE S ©, Sieieh 1% 3T oh v ST SieEs o
TS q T g ¥, 3 SHgE SRS A IS SieEe s 8
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Tl w1 afieRTor Ud U W sTafad 95

3.1

3.2

33

34

3.5

3.6

3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14

A

3 GRof § orereen 1 Hifdew SHR R B2

Head A fhe Hewaqul [oTeH i ST ST ST § qeel o PRIl S STTHR a-E1?
F1 9 W T§ | U

Heelia o e Fem iR anyfier e fem o Hifers sfaX @ 82

Faled Heetl o SMYR W I8 fag FIfT i sedd aroft & Bed o1ad o 32 7 eF
=l

aferd 3R o o TR | ¥ Ay R z=14 waf fe gm?

3 e ol W] sk feray, S aed wron § e e SR 178 ot o feed € 2
FH ¥ a1 A8 Frefefaa g fian T e

(i) R ehcl JARTIE 51T

(ii) ¥ 9 g g7

T & i o Sufterd qeell oh ifde SR THmEte o gEE = g &2

“qeer] e’ SR ‘R e’ | e e wHEe 2?2

fopelt ot =1 arerd o weeT] B fore wehR wRafid Bt 22 39 aRed w1 sme o
Y YR H?

HrgERe Tl § oY o WHEd €2 Tk UE wheie b1 A fafey, s fefate
TATIST A1 ST o6 W Fseiaei I srfi—

i) F-

(i) Ar

(iii) Mg>*

(iv) Rb*

frfafeaa e | foem wifve—

N*, 0>, F, Na*, Mg> & Al

() T 1 GHMAC €2

(@) = o 5o o 9gd %A | afed Hif)

YT ST SR TRATS W B A B ¥ SR HOmEAl hT e Sk e TRATIpRt
=1 5o @ sifuen == Bt @2 =amen +ifs)

A Tt 3R Sl dfed Tt i uReifyd w1 § foefia fidfa ) den
‘T ST’ WSl 1 Wiefehal A 72
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3.15

3.16

3.17

3.18

3.19

3.20

3.21

3.22

3.23

3.24

3.25

3.26

3.27

e fagm

TIZGISH TRANY] H 37 Fereel H ol i Sofl 2,18 x 10-18J | WA TlEgisH
1 AT THEdt J mol™ o T&I H URehferd it

[Tohd — ST UM & o A A HeheddT 1 ITAN HiToIT| ]

Tt 3Trert o el & aIafereh ST TRt 1 %8 6 TR 8—Li< B<Be<C<O<N<F<Nel
e FINT fF () Be 1 AH, B O aifu 372

(i) OF AH,N 3R FH &7 7 &7

Y TH A h! AT 6T YHR w41 o Wead i Jo9 FH Tt Hriieem

1 Yo AFH Toedt @ w9 €, TR Taent fgdia omeee oo Sfiferam 1 fada
T T 9 atfure 2

e TE qll H ST GO o TRl wHe W A 1 SR HH EH % S § HRE 87
it 13 & qll I YU A Tl o HH (KJ mol!) H§ T YRR B

B Al Ga In TI

801 577 579 558 589

M= ¥ 39 faged 1 ygfa &1 Smen o Ry yehRr 2

el o frfatad gl § g v &1 sola[ dfed Toedt stfue o enil?
i) OAF

(i) Fa1cCl

Y N Fied ® T O i T seieie oifed wriedt werm soieRa elfed Tedt & wHE
YT, e KOs a1 %A UM SR 39 ST &1 gfie Hifv

TAHA e Te SR TR SRUCHeRdal | 1 Hol 3R 872

Gft Are2isT AR § N 1 Foe Romeshdl TS TaE W 3.0 {1 39 36 HYT W
3TOT o wfdfeRan <2

39 fagrd %1 avia i, St WAy w1 e 9 gt g 2

() S 9% TS W I 2

(ii) T8 o€ SeIEA 1 N Hl

forelt oxel o < TEEATTeRT 1 WUH SEA Ted wHE B a1 fa? S e wed
&2 o W AT gfie Hifsm)

uTqel oI srergetl § g SR A 22

e TR T START R gC Fefafaa get & W e

(%) U % 1 W i, {58 Rl SU-HW ¥ Ui Soiaeq Sufeerd @il

(@) 39 T &1 9 Jare, fSaet ygia 1 seae w1 A &1 3l

(71) 39 q@ &1 99 JaEC, fEwt ygid T seieel Sl U S & Bl

(1) 39 ol 1 A ey, TEE WHE A WO, ST, g9 SR T Saieed @
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3.28

3.29

3.30

3.31

3.32

Her o o el o forg erfufmarsiierdr w1 w@dl g3 HH 3 YHK B
Li< Na <K <Rb < Cs; W& a7 17 o awi 4 %H

F>CI>Br>I €| SHh! S shifery)

s, p-, d— 3 £~ =ileh o el 1 T o@l geiseies fomrd fafey)
<, Foraet a1 el faam e ©, %1 T eted |t § s
(i) nsznp‘*,ma?f?'fr{n=3él

(i) (n-1) d? ns?, & n=4 8 a2

(iii) (n-2)f7 (n-1) d' ns?, S n=6 Tl

& el i YO AH, 3R fgdia A H, 31PFH Gedt (kJ mol™! #) 3T geiagi wfed
Tt (A H) (kJ mol! #) Freferfed 8-

el AH, AH, A H
I 520 7300 -60
11 419 3051 -48
i 1681 3374 -328
v 1008 1846 -295
\% 2372 5251 +48
VI 738 1451 -40

W XU U § 9 wE-E
(%) W T afafEie o 32
(@) W i SR o
() wew siferek srfafmarsiiel e1urg 872
(%) waH %y Atfmanie e1arg 82
(%) UH uIg 7, S T feih SomEe (binary halide), fSmhT 3
MX, (X = T@ISF) €, 9 2
(F) T urg, S gEEE: MX (X = TalS) 96 @l gegarst dare s #)
Al o fefefaa gl o g o 9 <o fgerht Aifert o oo w1 wfe S
(%) hiferem iR siiaieH
(@) WHIEE IR AEgeE
(M) UGHITEE R ST
(7) fafasi oIk sieier
(T) HITHRE R wgsRA
(&) 7191 T IR wAEA
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3.33

3.34

3.35

3.36

3.37

aMyfeh 37 gRoft & errad Fretfafad § 9§ frget e i €2

(®) T &M

(@) T S

() Y&=A FEieH wEe

(w)  fereft e G

ayfer eTrad arot o fag frefefaa & gl § ®iF o wom w9 T 22

(%) p=dis | 6 W9 T, Fifh p-hiw o Gfi H&rF 9 o foau ifewad 6
TR 1 SETTRAT Bl 2

(@) d-=dth ¥ § W €, Fleh d-ST-hIT o hHefeh 9 o ToIq Aferehan § gersrl
1 ATl Bl B

() T Ak W WAl hI T Y YRR H W GehaTel saHl i HeA
o SR Bl 2

() < o SR O i A 99y SAfqq SR SAHaTe Seiae 1 SU-hIv 3Tk
fgreht sen Gem &1 weidE w2

UH R, S STl e i G idl 8, SU qwel i TEEHH ggta o

woiferd s 81 Frefeiad § § i o1 hReh ISRl 9 w1 GHIfed el hiar?

(%) HANH T FeH §&A (n)

(@) g e (2)

(M) AR g

(%) i gl i GeE

Y gererieh TS F-, Ne 3R Na* &1 R 70 § fhed woffed erar €2
(%) IR T (2)

(@) Y& e 9l (n)

(1) TR Fehl H SoraR-geiaeM A= TR

(%) TR & U HRel § @ HE ot T, Fifh S SR THA B

AP el o Hed # FrefefEad W @ s 91 HeF Terd ©2

(F) TIF ST IARA T 3T T L] Bl

(@) IS S 119 o Torard § e geisriA i Teptell Sl 8, 9o STE et
1 WM SIS Bl B

() S Tedt o U Y ST g iy HASEhdl Seieil o Teilla whi e
I B

(9) HT nAFAT HEehi G A n AFETG Herhl Hi o § SoiaeHl Sl STEHT
Y FeRTen ST Hehal 2
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3.38

3.39

3.40

B. Al, Mg, K @l o fau uifersh sifieters 1 @&l &H g9 i o 872
(%) B>Al>Mg>K

(@) Al>Mg>B>K

(71 Mg>Al>K>B

() K>Mg>Al>B

awdl B, C, N, F 3R Si % foru sterg eifcremon &1 578 9 9t %9 *iA @1 872
(%) B>C>Si>N>F

(@) Si>C>B>N>F

(M F>N>C>B>Si

() F>N>C>Si>B

al F, Cl, O @R N do 30 ol o 16R R Sl TEEtes sifafmareierar
frefafaa & @ #H o o § 82

(%) F>Cl>0>N

(@) F>0>Cl>N

(M Cl>F>0>N

() O>F>N>Cl
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