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CLASSIFICATION OF ELEMENTS AND PERIODICITY IN PROPERTIES

ELE

9 THheh oh AFIF o TN 39 —

Sited o fafs=r =i o W foam o
ﬂ%ﬁaﬁww;

Tl b TUIEHl o SER W Ik
THRLOT T Fehodl R 3TTEd RO
o foerTd W STavTd = Hohl;
mﬁﬁ—ﬁmaﬁww;

3Tt afieRtor o e wREm-wen
A SRR [ITE o STER &
TefehdT i THY Fohl;

100 ¥ 3Tfeeh TRET]-ShHThaTe awall
o o [UPAC 4 for@ geh;
Tl *i s, p, d T fsAleh | Fafiehd
WETQFJBI;

el o i o TEEte oreEt o
et AT T Yew Fohil;

Tl i sTfaframsiiera 1 ger
@'FI'EITS'EF{'FIT;F:T;

AI Ted Td Oifeas @l o
o Tl o Tohl;

T § Hefed e Hewqul qoTeHT,
S — SR, W] e e
e, goeeH, afed e, faga
HBUTCHeRAl 3R Garshdl 9 dafa
Tl B o7er e o fore et Stk
YISETaE BT SYANT HT Fohl|

AT AR YA |iT 9T Y@ YA T 3TeId Hgvaqut farem
&1 ufafe feremef & s6Q WeTgar ferdt &, @iciewian @t 78 faom
firert & 3iiv sgafierd wq & YUl TATE 91 T Giere aui fiear
&1 Tg 39 a1 T Tk HTYT ISTENUT & Toh A e srematiad
g o farant gF g el gia, 3ifuq 9 aked aqgl & qarTar
gefvia &a &1 St @ 9g ST wEd & fon gl sid-wie o @
& o, 3% fo7q 3Tad AR agd Syt &

o 2t et

39 Teheh | BH I0HM STEd ARl o1 TR foem Td syfe
STTEA-TI| T 7T HT| T hT SR T oh Seiaieh
fo=ra =1 aftormm @1 3fd o w9 awdl ok wifde qen TEmEte ol w5
Tt ygfd W fa=ar &

3.1 dval ol SIIehI0T Rl STMEAIAh &2

319 T &H g 9 ok & foh I Geft YR o gl Y Oel TS
B1d €1 T 1800 H et 31 d7d A <1 T 1865 dF 63 <l
ST 81 TE off| 2TISTehel B 114 el o 9R ¥ qa1 81 399 9 B
o @S MU ae ga-fafia €1 99, sreft oft 7w a1 Rt w
o TAE SR €1 SaH GR el 31K Soh 3TEEd AR oh THEH
T STAT- 3TN HT YT g i3 B1 39 HISTE Fl W HH &
U AfeR] 3 q<al 1 TR0 Hleh 39 SR W GUSd TRl
R G =N 3 &) e, 3 Sk adieh @ weft el o Welfea
O L T T TehaTd €Y § a1 H & Gohl, o §
TS WM o 3T qel o oremad | oft ueg foeri

3.2 3Mad ARUMN okt S
<l 1 fieRor gl H SR Syefdar fraw ud efad wRoft @6
forerTe ATeRT B 3T STaeiienl de TR 1 IR 21 qayed
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WROMT 3.1 SAEW o feh

e fagm

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 S A 9 1800 °h YRR
TYRT § 39 91 i TR Hond fohan foh awall o T[urerdl
¥ fafed vafa eidt 21 97 1829 © 3= 99 “Hifas
Td TR o are OF awt o el (el @6t
TF S TR U1l 36 a8 ot 9 fF g
5 | e 9t < T WAT-9R 99 IH a6
TATY] IR o 3 HH o RIS SISk o (HROf 3.1
i @) | T E, T 9l 9 o O 99 <M aedi
o TUTEHET oF WA 9T Q)

e *1 Tk &1 o’ o & a@l & fag
TE W1 T SH(TY $H HES Ueh WA HHER SHI
foar Btg fean T sueh wva wifte e
E.'s:.iﬁ. Al %ﬂaﬁ@w (A.E.B. de Chancourtois)af
T 1862 H Tl T AU HIA 1 TAH TR
IEIM Tl i 3Tk F@d gU WHV-9R o %A H
Tl oF TUTEHT | 3Tad! gAUghd Sl &9 T A off
3 &AM = T8l AT Hehll U WEAT Sl
TATIEX Jeie 7 T 1865 H a1 & (Law of
octaves) i fafaa fean 3= Il &l 37k a&d
U THE-9R o %9 § Fafked fean o um=n f6
foet off T ¥ URY & W ASE I o [0 JUH
T o F9F o (ARUT 3.2 7)) | I8 HaH IH TER
<kl QJTQW 313d Giifaes @R (eight musical note)

1 Gee JUH Hitlifaeh TR oh WY Bl 81 FAS H
3T I f9% Ca @& o T d Wal Udrd gal,
TIClch ST U9 38 ¥R ki A9 Tl &1 Hed,
WY 9] H UgA SRl (ded) R OE 1887 H
Zeie w1 Sl USH TR GEHA X ST HH H
A= & TR

T WEAR A Heald (1834-1907) @
STHA THRAR A B (1830-1895) o Had gl
o Hora® Y SAad-9Rul ok forhm™ H Therdr ured g3l
A & § 1w gL A WEAR A T 1869 H
TEdtad fohan fof 5@ aal sl 3ok aed gU IRHTY]- 9RI
o %0 ° et foran sar 7, 79 frafia sfawa &
YT 3k ifdeh qe TEEttE Ton H gHEd a8
S B1 SeR W 7 ofifereh O (S8 TRATvE S,
TTeTish Wel Fereieh 3R AU 9R o HeA ogh el
(curve plotting) fer, St w fafeem =T El]
Tl H HAMT S A1 T 1868 Toh LR H=R A
Tl 1 U WRON 1 foswm X fa=n, s enygfe
STEA-IRT ¥ HTHRT fHead-Sadr of, ofeh 39k
T 1 faawon st Heelia & wm & fTawo @ e
WeRTIOTd <T@l B IrT| STYfTeh 7o |Rvft oh faehre
AN 1 99 3 deda w fkan w2

TTCATeh 3Tel Felelf o eI 1 AR SR
3 fan o, férg Heefa = oot 2@ &1 Teelt aR
WIS feRanl e w39 wehR ®

ARUM 3.2 AT ok A=H

a Li Be B C N o F
YTHTIT-HTT 7 9 11 12 14 16 19
o Na Mg Al Si P S Cl
YIHIUT- AT 23 24 27 29 31l 32 35.5
ad K Ca

YIHIUT- AT 39 40
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el H AR T O H e

“aeal & TUTIH ISk UTHTI] RT3 TS
werT gid 21”7

Heofla 3 dwil i afast dfeal ©d Featar
WAl H 3k 9gd §T THI]-9R o TR IR § 39
e ®9 H W@ o 99F U 9w 9 T d
FeAER-TT 1 FEl § TF 1| Heeld R e
Ffiertor Fferd AR W dleR HaR o iR 9 sifireh
forga ol Hedla o Sfafadl o Hew @l quf &9 9
T SR q o iR o o stfess fawga
fifqer e TR TToreEl 1 eeR wEn fasiy w5
Y dedfid 7 T g W AR S gerrgard g
(empirical formula) T 3ek TOTEHT T FHA i
YR THN 98 I8 W & for afs wmm-9r & &1
1 Uid: UTe T S, @ F9 T Sk gRI KU
T HH | STEd-URol # @ W S hd °1 3=
UM TEEAE T LA et Tl bl STad-gref o
3fad oM 39 o fau 39eh - IRf % W i
UL 1| SIEI0T ok AR W— A, FSrgert TR
IR GHE VI o a7 ‘S|’ § w1 o1, %l 99e VII
T qARE, FAE, SEE ST oh | quEm |
A o YR T W@ T (9 3.1) 1| 3= §9H
T[T Tt Il SRl Teh THE H Y@ i Wil i
STYR A gU I8 U&ditad fopdl foh s T (S @St
T MU o) & forw ool § gw R wm s iy
MY 3RV oh fAu— S@ e Hi SAEd-ARol
YRI¥d g2, qd @ (Gallium) dem SHfTEH

75

(Grermanium]?1t_°ff7=h"T@\_YT:I%'T’@'Sc ﬁlﬁﬁﬂﬁﬁ?ﬁ'ﬂ'ﬁl
AR faferni= o T= Tw-us o F Bier &)
Tl SRl A HHL: ThI-UGHITEH (Eka-Aluminium)
T Tehl-fafeth (Eka-Silicon) @l Heeflg 3 |
eheret Tferam 3R S awel o e 1 9N w1,
dfeh 37 aeell o b wAifass qoredl w1 =0 oft feam
9% | @ISl ¢ 5 q<all oF UTe OTEE qe YR
ToT 1 AR 3.3 H geas fRA T ¥ dedda
1 A AR 3R heliad § Seh! Toherdl o
FROT 3% AR TR Aad GRON i wwl grafyg
fiyeft| Heald ®1 ¥ 1905 H YhIRTG ofed |Roft o
o= 3.1 o <ertan T 2

3.3 3mfIeh Tad-fraw aar 3trad
ARUT kT FdqE 8T

Tl I o A <1 A € o S deelid | e
groft &1 fasre o, @ WREs & WA S
STANE T 1 T 81 o7l diel Iaeal o TRA
H STIUHAIE w1 faehE g3Tl &1 1913 | 31
Aifgert TR B Histel A awell oh SAfenafn
X- oo weeni § frafaaa o€ ok @ f&
(ST y X-Tortor 1 agfa ®) SN WA= (Z)
% A O SAifEd HH W Uk G @l 9 it
%, W W] TAAE ATy, o M@ B W Wl
T ST St oTd: Hisel A S R ey geme
1 o | ol a 1 THV]-hHIS 39 a7 ok TN
! TUH W eAfrer Hem €1 Tl o TER Heeld &

ARUlt 3.3 el grT enr-Uegitam (diferaw ) qen wehr-fafeerm (Sifeam ) awt @t wrrfea

T[uT T UeAfufem Tiferam e Tafer St
( wfaerges aw) | (@S T A ) | ( Sfesdes av) | (@i T AR )
YU~ 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, GacCl, ECI, GeCl,

Reprint 2025-26




el agr Afore W aval i STafaar

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 P 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 A4 Cr Mn Fe Co Ni (Cu)
38 39.1 40.1 44.1 48.1 51.4 62,11 55.0 5519 B9 B9
Copper Zinc Gallium | Germanium Arsenic Selenium Bromine
5 Cu Zn Ga Ge As Se Br
63.6 65.4 70.0 723 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 e 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 - - L - - - -
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 = 18}
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: dseita grT g3 enad groit
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el H AR T O H e

et frr w1 wene foRan T SH enegfeh ammad
Frrem #5d 21 TR TWUER ® -

‘et o ofifaer qem TETEfTeR TuTed 39
TRUTUT-hUTeh! ok 3Tl %ot Bid &1’ (The physi-
cal and chemical properties of the elements are

periodic functions of their atomic numbers.)

e | o gN UIhfde 9 9 U S e
94 Tl H Iect@Ha guEad fhelll TRt eIk
TeEfEm # difa Tegiem SR Wt s
T o e e =i o O T SO SThTeie
WEE T o e firen $iR M steur |
el i @ gl

T Teed UG ok @ b forel a1 A
I IH T ok AT A (HSHI T FE&A) A0
I WAV § IR SOl i HEAT oh SR
TIT B| Heh UYHT deieH HEAst s wiefehdr 3K
TR fa=ardl st SAfar ohi THSAT T Bl Sl
21 379 T TR T foran 7o ® T aterd e et
1 S7eh ARl oh ifeh qe TEER Ol 1 o
2, S el o SeleRifen forarE WS ©l

HI-9HT T AEd-9Rvft o fafv= 9 g&qa
foh T TU B1 FF® w9 el ot TEEtTen sifafmaned e
ATl W o <A &, Sieh FB A oA
fo=ma W o My we (99 atad |Arutt
Tt e e hed §) 9gd T a9 T SuEr
2 3R 38 ot 3.2 o <wiian e B &fast dfea (=
Heefte 3 ‘9ot el 8) i ofred (periods) el
W%ﬁ'{gfﬂcﬂ?ﬁﬁfaﬁaﬁ(group)mélw
aTE T o e aTel dedl 1 HeAier el |
S €, o ‘ont’ =1 ‘qfREr’ el Sl €1 [UPAC o6
3THIGT o 3TER, a7 i QAT USH IA...VIIA, VIII,
IB...VIIB, 3 ®FH W3=< |1 ¥ 18 T &I Hemst §
FHferd e frefua fwan T 21

HEd-GROT § el WA S B S-S

77

3TEd | awd &l SAfshan T&d J9ied 9= (n) &l
Tt B1 U SEd § 2 el SUfkerd ©1 gHeh WIE o
e o wH: 8, 8, 18, 18 3R 32 awd B Wraal
ot Tt e 31 i T @ wed o # Aw
Y q<dl 1 Iferehay & FdieH RIS o STER
T 32 E B 39 ®9 | AGd-9RU o B34 T Frad
e o HUY: TEAES 3R RS o 14-14 a0
H= 1o 9§ 3T S| ® B

3.4 100 | 37fereh UIHTUI-hHIh

AT daval okl ATHERIUT
T4 ¥ WA €9 9 7T Tl 1 AR 39 a7l ok
TMeRdistl o6 A W 3 T30 San o aen gwaifera 919
HT AT 311'5‘.1‘?[.@@. (International Union of
Pure and Applied Chemistry) §RI sh¥ {1 ST o1
T B 8 H 39 q5 W 96K 31 T 3= WA
aret Y a7 3a9 SAfEeR B € fF St Shaw ged
G0 (IR -l il vt B TH] 46 &) 9w
Bt €1 3 Al o e 3R a9 i o st
o forg wET qen snyfier STHTOT IR WA i
TEgTehel Bt 8| forve 1 e € yEeened § wyet
HI T Y T HH B 1 wf-wef dmfren fo
forvarartar aiishe sheg o, U Al 1 @iel &1 T
FH o foau arenfad & S €SS0 ok dR W
ARl 3R &, I & W oh SRRl 3 104
TH]-SHHI% dTel T i @ISl 1 I Rl STHRERT
AR 3 TH ‘TWIeTH’ (Rutherfordium) 9o
=g aﬁfﬁ'cl—ﬁ 3 3@ ‘Wﬁ'ﬂ'ﬁ' (Kurchatovium)
W feEm T8 WE # FfeTE R R wH F fAw
IUPAC 7 ggia fsan fe 59 o o &1 @ fag A
Bl ST SR A w1 qHelA 7 g WY, 99 q% T TS
1@9WF@T3ﬁ$WWH§T(numerical
root) &1 TAM HId T Aok A Hi TH]
FHHGI oh YR W Y e S os9 wwref
3.4 H fean o 2

* 15 2 Wil & HT Bl YOS FGE] VARl & T T (T 1940) H TRl H1 @S 9 g1 59 915 TAIH & aR
At (94 @ @Y 102 qF) el SEd-GRON T F5ca S SR UfAEe F ceAEe % Hre w@r 7@ g 1951 1 diet H
T I HT b [EHR 375 B & o8 71 1 3% ST 7 & [o7q dw@-g&r 106 &1 98 ‘&g’ (Sg) W@ Tl
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R . Representative elements Noble
epresentative gases
elements GROUP NUMBER—|
GROUP 18
NUMBER 1 0
1 2 H 2
| Is' 13 14 15 16 17 | pe
IA 1A B IVB VB VIB VIB| ¢
3 4 d-Transition elements 5 6 7 3 9 10
2 Li Be B C N (0] 17 Ne
2! 25? | GROUP NUMBER | |22t | 2927| o | aeapt | 250 | 28
AT B 0 T S O AT S S B LR - 0 B et I B B I
a g 1
- N u | WA IVA VA VIA VIA <—VII —> 1B 1B | 35| 5aa| o0 | a0y | 207 | 33
= 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
24| K | C | S | Ti | Vv | C | Mn| Fe | Co | Ni | Cu | Zn | Ga | Ge | As | Se | Br | Kr
A 45! 45 | 3d'4s’ | 3d4s’ | 345" | 3dus' | 3d%s | 3d%8 | 3das | 3ds’| 3dYs' | 3dUT | 4sap | astpt | 4d4p' | 4as4pt | asay’ | 454
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 | C€d| In | Sn | Sb | Te | 1 | Xe
~ 55" 552 | 4d'5s’ | 4ad’sst | 4d'ss' | 4d’Ss' | 4dSs' | ad’ss'| 4d'ss' | 4d’ | 4d'ss' | 4d"ssY| sesp' | 585p | 585p | 555p' | 555p | 55°5P
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
6s' 652 | 5d6s® [4f'5d%6s| 5865 | 5d%s | 5d%6st | 5d%st | 5d6s | 5d%s | 5d%s' | 5d"%s*| es’6p' | 656 | 65%6p | 6s6p' | 656y | 65°6p°
&7 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-TInner 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 454’657 a'5d’6s"| 4'sd'6s’| 4r5d%6s’| 41*5d'6s’| 4 sd'6s" | 4f'5d'6s| af’5d’6s a5 d"6s | ar s 65 |4 Sd6s s 565 af s d' 65" 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 | Es | Fm | Md | No | Lr
5F6d" s 51%6d"1s*| 5°6d"7s”| 51%6d'7s1 516d"7s*| 516d"1s*|5176d"15*|576d'Is*|51°6d"Ts* |5 64" 75" |51 " "64"7 515/ 64 15|51 64" 7|5 “6d"Ts|51 *6d" Ts*

ford 3.2 T & WH-FAF T GO ST SeAaei-h o= & qrel S7ad GRvil &7 315 &9/ 7 1984 % IUPAC 3 ST7HIRA
& SFER T $I 1 G 18 T Tl T §1 §9 YHR HT Gahad o [ A-VIIA, VI, [ B-VII B Td O @ =¥ %34 &1 [T dgfd
&1 glaeeqifya #ar 8l
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el H AR T O H e

79

WU 3.4 AWl % IUPAC THEIUT 3 Haraw yfafafe o Haee @ Tt A qen gt o S 2l

37k ™ i v TRl 9§ 39 29 1 A YR H AH B Hehdl B,
0 nil n el 39 a1 WISl g8 ¢ Al HG Y I ok
1 LEs u feru fenslt Wftrg SieR <1 9 @1 Hehell 21 THIT-shHish
g 311 ]: 118 T Tl 1 @IV &1 9! 21 Weft 7wl o STfd
4 quad . TUPAC i T ST 2 g1 21
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 B2

Teil 1 ARl o HH W TH WY W@ Sl €, kgl
SR TR UTe BT © A 37 ¥ ‘33T’ (jum) g TR 3.4 % FTER 1, 2 T 0 AT o forq gt
fea S ®1 100 ¥ S WA HHIH aTd qwl o (root) %HY: un, bi 94 nil B 3Fd: 120
IUPAC 79 §RUl 3.5 § S91iQ 7T 2|
TH YR, T % ! Tged SRR AW AR o Yeiteh Ubn &I

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

TRH[-hHIsh dTel T ! A Unbinilum ef

WRUMT 3.5 UTHIUI-hAeh 100 | 3ifereh Qret dvall At THeRTOT

THTU]-hHTh ™ Teiteh TUPAC 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 A<l o A Heh fa=amd aeIm
Tad -|ot

frsdt T | T4 g S TR Rt Ry sl
1 TEEH WX FeicH Heel W i S Gehdl 21 gE&A
FAieH HE&A (n) WA & & o wr, o ‘e’
(shell) ed ¥, %1 =k hdl €1 e T ot ST fom
e T W] H goeed fa=-fa 3u-mm | R
S ®, T €9 s, p, d, fhed | W] § el o
foraeor =1 €1 S ‘gl fa=r’ wed B TRt
T &1 3Aad greht § feafq 39 R SHar sifan
el 1 FAlCH-@A i <eidl 31 39 90 H e
refeh R 3Ted RO def a<dl oh Saaei-eh fa=rd
o A WY ey o 9 § SRR W H|
(eh) 3ad W Seleien fa=mg

3TEd & Sl A1 9@l RN oF fA¢ n 1 HH S
%\'I fEd RO | Y SAUm e (successive
period)aﬁ‘lﬁf WWH@JWW n=1, n=2
K | Heiferd eIt ©1 I8 @1 51 Tkl € fF yE

e fagm

N A (n = 4) B IRY WRTH W, 45 FHerw
o W % WY B ¢ F8T 9% 9 Hewul § fF 4p
FHeh o W | T &1 3d HEH 1 T I & Sl
g, S Sl (energetically) ®9 9 Sdehd 2l
39 YHNR, W dw@ HT 3d FHAV-AUM
(3d transtitian series) 9T &l STt 21 I whfeam
(Scandium:Z=21)@91Tﬁ%ﬁ?ﬁ%,WSﬁﬁ|§TﬁEF
fa=ma 3d! 45* B B1 3d Hew 5k (zn, Z=30)
wR ol &Y W W @ 2, foent seiaien o
3d 10 452 T AN A 4p FEH F T o @Y
e (Krypton) ® GATE Bl 81 el oo e
Ed § 18 a9 BId | UiEel Aed (n=5) Siafean
T Y& B0 €, Y Sed o TEE 2| SHY 4d 3w
(ytrrium, Z=39) T 4d FHI IO (4d transition
seﬂes]ﬂ@ﬁ%lqgm5pa?wa5 T W
W(Xenon)ﬂwm%lmeﬂﬂﬁ n=6) |
32 % B Bl SWIRR o9 6s, 4f, 5d 991 6p

aad | dal bt G, R SHAT Sell-SR § SyeTs
TRAT-SheTeh! F1 FeA W T Bl 81 39 YHR JUH
e (n=1) 1 YRY a9 F=a &R (1s) F 93 9
& a1 21 SEH T a7 B 2| eI i T
(1s') den &= (1s?) 81 39 AR, G&H hig0
(K sI9T) ol &1 Sl @1 S84 e (n=2) oliferm
Y IR Bl € (Li=1s22s?), Forae e sosei 2s
Heeh W WYl il B T e difered | R
ToioR SUMEd B &1 SHeT SeiRiTeh o (1s2,252)
21 THeh 9% SR a9 YE I gC Wi 89 e
% d Uged €, df 2p etk qUi ®9 § golaql o
oR S 21 TH YR L 191 i (252 2p°) a7
el qul E S 1 o7 SO SMed W el i We
S el B1 @ WRUN 1 AE € (n=23)
Hifead awa o WY URY B 2, foeH e 3s
Hefeh W Sl 81 ST 3s We 3p hefeh! o gelaal
o 9 o YN dER STad | q<l ol He Hifedd
T A q el TR S 8 Sl 2

Hefhl H M A 81 Af HeTRl 1 W EiEH
(cerium, Z=58) Ee) RIS ET Fﬂ?ﬂﬁﬂm (Lutetium,
Z=71) W TH Bl €| TH 4f 3Ndfieh HhAT Sruft
7 oFATIS Suft (Lenthanoid Series) Fed %I

TIAE e (n=7) T34 oTed & TaH 2, foew
TR IR 7s, 5f, 6d 3R 7p Heeh § W Bl
Ent W faferr (artificial methods) g1 HMHA-
fafifa featedt aw 1 Widel STad 1189 TR i
e (A @S S 9rel) qw o e el g, S
Ipte T-uReaR @ Faferd g

W= (Actinium, Z = 89) % I¥E 5f e
A d HATIEY  5f ATAeR HHTUT- AU
(5finner transition series) W< 2t %I '5115[ ‘ﬁ%ﬂ?ﬁg
AU’ (Actinoid Series) Fed 2l AfAU 5f 3TARER
HhHUT- SO 1 3Tad TR o & 96 9 9l Wi
T €, feh TEeh! T h1 SRV @ ST Heh 3R
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el H AR T O H e

11 & A TOTEE a1l awd i Th & W9 H Whl
FfeRTeT o fagia &1 ot e feen < =Rl

30T 3.2

3Ted HROT o Uiee SAed | 18 dwell o B i
AT 39 fhd TohR 1?2

&

S n=5 @l €, @ 1=0,1,2,3 Bl ¥ SUCTeH
FHEH 4d, 55 3N 5P HT Hetisll o TG HT HH
TH YR 8— 5s<4d<5d ¥ el THelsh 9 ek
U €| 3T AfUhad 18 Seiag= W ST Tehd
g gHifere emmad 5 @ 18 a7 e €

(@) aiar ZeaEi+eh fa=ma

Teh & ol O Seaier WY § SRR d<al o Garsiehd
I TR fo=ITe THM Bd &1 Teh el hereh!
o Sufterd sotagHl 1 T ud e off g9 B €
I[N o+ foaw e 1 oh dwell (@R oigetl) @
TASTRAT IV SR fa= ns! BT §, S e
@ T B1 3@ YR T T ®l ol @ T fee
T oh TUTHH ek THIY-HHlH W W # B, |
for 39h Aufeen TRET-SeAHE W

3.6 SERIHeh fa=ma 3T a<al o
Ychi¥ (s,p,d,fm)
3rerd SRTTeRT0T 1 Ygifeh HeTR * Siithess 1 fagid’
(Aufbau Principle) G2 WIS 1 Seiaieh fa=ama
%\'I 3Ted GRUM o SHedier ol (vertical columns)
T fee = Teh T (Group) e gfiEr (family)
1 T L ©, S FHE THER o < 81 98
THMAT TAfAT It 2, Fifeh 3 el o STeiad 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 feman S el ®, S 39 W W R e € T
fohe TR o ek SoieRl gRT W W W@ B 3 fa
3.3 ® <urtan T R

T YR ok TR0l § < 3T9aTE 3@ i fierd
T TEel YA Eferad 1 €1 SH s- wlish o awdl |
oG BT A6V, TG TEHRT €A fed qRoi | a9 18
o el oh WY p- =i | ¢ SHeRT SAEe 59 MR
L % o Eiferem =1 Fast S (valance shell) U
9 g ® (He=1s?), T5T&eh Foreaed 98 Sepe 16
o AT 1 YR HIA 71 T YA BTG IS
%1 €| THH ohael T s- el ¢ (H=1s')| 30 TR
THHRT WM a1 1 H g uIge o WY S eyl
@ R, 9% TF IHRM TEU Fh I 9
(Eifer=m) w1 Seierieh forame 9 Y Hehdl €1 39
YehT ST SFaeR o 17 (Eaisi IHaR) i wifd &
Tkl 21 ik I8 T fau fearfa 2, ora: sEgee w1
e IR B T SW ST W T < eAfus
TehETd A T B (TR 3.2 3 3.3 Wi <E))

319 3fer 9RO | @y ¢ =R YR o Tl o6
T AN i ==l €9 HT 37 awll o aR | 31y
SRR 1 faawer a8 ® fean S 3ok Aot i
== G & foru foe vresreredt &1 3w faean T R,
IR RO AT 3.7 | feRan w2

3.6.1 s— soligh o o<

il 1 o qeell (&R Gigel) qen = 2 o qwl (qRE
T]1 ¥1q3T) oF STRIaH Shivl oh HIHT SoleRieh o=y
ShHIT: ns! dA nsz%lﬁﬁa‘ﬁa?ﬂﬁaiﬂaﬁw
& s =lich @ Heg B 3 el femarsiict eqd #1 h
AT Tl & AH HH B9 F| A I WAde

THTIT-HEAT Yeileh TARI R fa=ma
S Li 1s%2s! 3T [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! 3TAAT [Kr]5s!
55 Cs 152252263523 p®3d'1°4 524 pf4 d'°5s25pb6 st AT [Xe]6s!
87 Fr [Rn]7s!
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el H AR T O H e

FRIAH Seiae @R o 99 1+ 3T (R wrgst
o) o 2+ A (YR T erget W) S o g1 e
T e &l IR §H W I GIgel o i ae qen
sAfafspareiiaa o 9fg et 81 sifusw sifufpaia g9
o %R0 o FHfa H Y5 ®9 H & € e €1 oAferem
3R feram il BIEH s— ieh o awal o AR
& &9 ¥ e B 2

3.6.2 p-sieh o o<

3TEd AR o p- &l B o 13 © TR a1 18
#WW%Ip—W%WﬁTS—W%
Tl ol §gF ¥4 ¥ %Us a9 (Representa-
tive elements) a1 &I T F dd (Main Group
Elements) <hgl SIdl %I T 3Tad ° ohl dl=’IdH
AR a8 ns?, np! ¥ ns?, np® I% RAfdd
W%Immnsz,npﬁ,mﬁ'ﬁ@m
forre o Ty TEE Bl 81 S W | G i
F |eft wa soEe @ | W BN Bl seEe @
gITHT AT TEHY TH TR e &l a_a T agd
wfed @ 2 sEifee sopw W w1 THETE
sAfafsmameficrar sgd w1 g {1 Ipw T4 & TaR
T Il AR o THETR €9 9 & wEwEyo o &
ﬁa”’f%lﬁaﬁ%%ﬁlﬁ'—[malogens) qen 169 o
o dd =ETehie (Chalcogen)l%‘lﬁﬁ"ﬁé*ﬂﬁsf
1 ITH RUNHE Soiged dfed Tedl (negative
electron gain enthalpy) 2t 21 3 T @ 9
FHI: TH I 3 T TV IR LR Sk g
TR T Wi & ofd €1 3ed | o1 9 <
3R G+ TR el o tefeareh et | gig gt ® qen
fordt ot § TR @ = 1 WE T R e aAeqor
o gfg et 21

3.6.3 d- sfeh oh A% ( WehHUT a<d )
3Ted WRON o He | e &t 3 9 o 12 9 @
d-<AlF o T HEAW ¢ T A o qwll i
YEdM 3ok AR (- STaed | soiael o 9 S+
& SHR W & A g T kRO F R A T
d-=feh o v Hedd €1 T awdl & HE=
AR o (n-1)d"ns®? B A @ a
Ty €1 29 deell o 3P W T B § qen ufed
% ®9 W 9% B €1 Zn, Cd A1 Hg o GHEM

83

séagvrﬁmi%mm (n-1) d"ns? %ﬁ@q‘*ﬂﬁ%ﬂ@f
GHHOT Aol o agd-9 AN ! YA T w2
d-sth o dvd e di T At
s-&cleh o Al aef A fhamha 139 a1 149
o el o e U YR § Uq 1 1 Hid &1 gl
RO d-scifeh o avell sl “HeRHUT avar’ ot Hed B
3.6.4 f &tk oh a<d
( eTTafer WehUUT a<H )

A ad ROt | = 5 awel ol & st ufeat
¥ w T R, 3% oeMEe (Ce - Lu) T
T (, Th - L) %&d g1 3 afoei & qel
FH TEAM IAh M SO O [(n-2)f"
U(n-1)d>'ns?] GRI i W 81 & awl § sffaw
TR fSU-HIT A Rl &1 3 SR W 3T Sfvr
& Tl I f-&Aleh ok dvd (T HWHHT q)
Fed g1 A Tf I uigd ®1 yAE SOt § qi
O SIS FHE B | IR UaHES it o el ot
3k Ffad SIS0 STaeensti o Hwora®y o
el 1 TEA ok G RIS St & el hi
o | srcafee Sfect i 81 UiAge 9t & T
et (Radioactive)%ﬁ %I dgd g Qﬁlﬂﬂﬁ@ awal
! TfeRTa stffmaeT g Bl (Nenogram) &
IEY off %9 9 H Wrw om0 {1 g al o Wi
w1 1A P w9 G TE B TR 71 R % AR
e qee CREREE q e 2

IETETTT 3.3

TXHI] A% 117 TG 120 aTct Gl bl @IS 37d

ek el 81 Ui B o fo 37 el b1 T S

gt o forg afar/eant o g1 =ifen don uois

1 SR fa=ard = g2

&

o 3.2 4 & T grolt @ T @ R o
HHE 117 I q@ HI TIE TE GROT H
Bare RER (et 17) | At oh < @ qen
TUHT SARIHS {9 [Rn] 51 '6d'°7s°7p°
BT IRHIY] Shifieh 120 el a7 oh1 T&IH a7 2
(e g1 oqe) H Ra o < €T AT SEehT
SR f9=I4 [Uuo] 8s” &M
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3.6.5 g, 3TuTq AR IU-oIq
Tl & s-,p-,d AT f-5eATh] B IIHL0T o TSl T
O o SR W A R T 3R Ut qen sterqet o
fafsa feran s wehar @ (F971 3.3) 1 3 Tt ® 78
wfaer o iferek e rgeti 1 ®, S efred WRoft i
¢ 3R feord B1 orqu R % q9 W G 3
Bt 21 [Weh THeRT TR €, e iR Hifsem o
Tl oft 9gd %H, HAI: 303K 3R 302K &1 wrge
o Tl T FeHh Sod B €1 3 g qen T o
gErer B €1 3 ofEraesd (gedie | ded W udel
=T | Qe S Foh aret) qen a4 (freeh ar @iw
1w ) B g s e W % A i
feera &1 el atrerd WOl o ferelt ot # qxal o enfeaen
T S S A A P S s e
o o1 3R ¥ 36 R 9 R efek 01 w9 Bd 9
T 7Y Ferd W 39 TE 1 Bl &1 g6k el
q FALFIR HH B & (TR SR e SR ) |
3 g qen foq o 3Teq =ik €1 9gd | st
3 9T (Brittle) g1 €1 3 & o194 3R a1 &Y B
& ol o uifersh © Srertfedsh Toil | URede st
(abrupt)ﬂﬁm%,mﬂ%méﬁﬁ—ﬂﬁﬁi@
(Zig-Zag line) % &9 ¥ @ &1 e 21 (f97 3.3)
e Wl 9 ferehol (31-He) T o HHm feerd
Sy, fafasie, s, T=u 9o Sqiem o ,
aTgett T Srengeti— ‘IHI o stfieer <wiid B 39
TR o el bl SU-#q’ (Metalloid) %Ed 2l
IETEITT 3.4
] Al SR e GRof | fefy i e
B e T
uifcrsh @YU oh A W HAMEYA hifsll—
Si, Be, Mg, Na T4 P

'

3T HROM oF o B HW H 9 i AL 1 |
el o ek O | gfg Bt € qen eed o
T B W S A W e i A A
21 39 SMUR W Y T awell o Sed g Hifersh
&I hT HH TH ThT BITI—

P<Si<Be<Mg<Na

ECIREICRIE]
3.7 A<l ok TUT-SHT W IMAfdar
e AR § A 79 S F A= R TR E AT
T <€ AR W, ol o ifaer qen et Ton o
T yed RER a1 Seweond - fed emed o
T foRamefiaa gem avf o «1gstl H 9gd saml
2, U q%h Tl U€ W B Widl @ S A 17 ok
AN R TETH W TR Fgd SR & S F| g
e e Tt & 9gE °§ (SH- aiE uget ®)
e Rl § SR @ A9 S W fewied sed ©,
S TGS o WE W (SH— TaE IRER) SR
¥ 9 WM W pamier Tedt #1 o o oremt o
T i W@ € SR W Safid i 79 Y HHe?
3T A TR o S| <A o faw T qwE] i w9
o fHgId & WA o Uil St SR A <A hm
™ 9 | gH fifqe wd TEEtaes qoreEt 5t et
1 foa=r w0 R S= IO i GEn ad
Fol-&R i TR FHS |
3.7.1 oiifaes Turedt =t wafa
el o ohg Aifcreh TOT (SW— e, a2, Hela Td
SO ) ZHSHT, RIS TU-Sosfl TS, Tt e IReH
T €1 39 STA H ©H WA Tel e B, S
@F@T (Ionization Enthalpy), 3@3@77[ KIE] Qﬁ?‘ﬁ
(Electron Gain Enthalpy) R SolaReA SR UTCHRAl
(Electronegativity) ¥ 3Ted o 1 AT FH
(eh) uxHmg fr=

A o SR T el Fei sga & wifed 2,
Safer Tk T 1 e smEr o A S geRdt 2l
T Y] THHT HRU A 2 Tl 91 @t I8  foh
A 1 B 9Ed B (| 1.2X10°m) Bl €1
I o =N 3R E@EFQ'T"T AY (electron cloud)aﬁ
w1 e g fAeifi F& 21 o1 W) @ SR
&t a W fauifa 7=t foran s weRanl g YIRS B
T oo W&t el A S weRdt| riies fafy ok
R W WA] o 3R 1 el Hag @l R
T ST H T[S o = i U hl SRR
o YR T THT]-STHR T ke fhal S Fehal
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21 Ushd 3TEY (Single Bond) 5N S8 &U HeGdIeh
3Tﬂ3ﬁ (covalent molecules) T 3ufeerd g etenfars
AL o AR % ot w1 g A ol S @
qr 39 (%ﬁ) %WWWmﬁﬁleovalent
Radius) %1 3T fohal ST 81 SIEI0T & IR |-
FARM 310] o faw 94 € (bond length) T HH
198 pm feifa feran an 21 5@ @ 1 emen, (99
pm) , FAR i TET0] 521 BhMT| ergsti &1 e
5 (Metalic Radius) &1 AF ifas feed o
feorq &g R o1 A e gl (Internuclear
distance) T WW@W%IW%‘-?@WW
AT % s 1 Tl 256 pm Bl ¥ HIR ok fog
HTfceteh 511 3T A9 256 pm T ST, 37121 128 pm
ZNMI 39 Tsk | Hewdrst e qen enfas e o
foTu ehael wRHvE 592 (Atomic Radius) 3T 3R
foha T 21 AR 9% q<d B A1 €1 A1 ST, WArve
5o &1 x-Terton qen ot SeRiEhitye fafa @ T
ST Gkl B

B qeell o foIq weHTY] s &1 /e St
3.6 () ® f&=n o B

T YRR 1 Fgiaal T Y F @A Hi fHeAdt
€, S Teh1 = &0 TR e ael FHeie ¥

85

Tohd 21 3T | € SR g T TRA- 3R Sl 2,
S fgdftar amed o el o THII-3TRR § T ®
(IRUTt 3.6 % HT TR HY) | 9 I AT HR
Tg ¢ T ofrerd § T SR sed W 9l SR U €
TS v o o ¥, T $ep AR TE9 | g2
g o HoraEd TRl Seraedl 1 STRU ANHE ohi
3R weal < €, feh SR wam) e w2 St 2
3TEd AR o6 a7 | IRHII]-ShHih o HI1Y-H1l TLHT]
et o off frafg w9 9 9fg 86 ®, S aide
yrgetl qen gelioH el o fow @relt 3.6 (@) ®
gt T 21 ot W S g A 5 R 9gd €, @ g
FAlCH HE& (n) 1 AF Sedl © 991 TS SeaeH
(valence electron) Tifer | B BTl ST %\' Eﬂm
foh STiafieh Fof-wR SolagHl o R B ©, S Fad b
w9 | dl sogel W ATHE 6T STHYI HH T <d
T TRy TCHTY] ST SR aGdl STl 8, S TCHT]
5 o &9 o uReferd g 2

& < I AEYTRd € Toh T8l Scpee i i
AT e R foer @l farean T B uehet W) g
o SNl Sh! SrEfud B wgd e 81 sEfey
ISPt TG T ol S Al 1 gedass B 9
q Heh areEed B 9 & =feu

|RUT 3.6 (H) 3Mad ¥ URHT] B o A7 (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
WRUT 3.6 (@) @ H YA B 1 WA (Ui )
Ty (SR I) 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

a0 o
T FHH(2)
ferT 3.4 (&) fadia sad § WA w91 o 1o Tl &t
ey B o e

(@) e B
e WA § TH 3R (el <o S df &eee
ST €, STelfeh Weh Soigei THel ST, af 0RaT] SRomaa
o S @1 ST 5 T St st T |
feerq oMl e TomEHAl o St g o fAeior o
YR W R S GHhdr B WERUEAT deeli i
A e ot o) B w1 wgi € e 2
¥FE SRR H 3T9H S Y] (parent atom) ¥
Safeh AYHTT SAEY, Sk WA S & @l 2l
SO 1 SRR S WA AT & 2, #iifs
Th A Ak S geldeiA B § selwl |
Hiqertul Sl € SR WHEl AW Sty W
3T 81 ST F AR W FANIES 3@ 1 ST
=0 (F)136 pm ©, Sl TS i WA
55 Sad 64 pm 1 IHA AR, Fifeaw a1 &1
AT 5591 186 pm 3R Na* 18 &1 51 1 A
95 pm

SE R[S qel AT W Solgel i HE
T it % ad WE@HT{Fﬁ RV NI (Isoelectronic
species)*mﬁ %I Wﬁﬂ%ﬁ"ﬁ Ty o BEUSuUl %
0% ,F,Na*,Mg?,0>| Y Tieis § soiaeqi =i
@& 10 81 Yk et s e fa-fae i,

e fagm

Cs(262)

K(231) Rb(244)

g
8200~
E Na(186)

150 Li(152)
E //’/‘1“33]

100 Br(114)

Cl1(99)
50 F(72)
| | | [ T
TIHU] hHTeh (Z)
fere 3.4 (@) WA FHHHI & Grel G igei e gens
1 T st 5 uRadT

iR Yedeh o1 AR TEeT Tt 21 2tfueh eRmef
$FEE SR ST 551 1 A A B, FifR SR
ek e SRl oh o SAThHYUT 3Tk BT AR
T AT i ST e &1 A sifue
T, iR gl oh o= TUl Hfaet S g
AYhRTT STERT  Afeeh &1 ST Tl 3 h1 SAHR
g S|

SATEITT 3.5
frefafea wdtefs § fraen! e sifusan qen
foRgent oo =gFaw Brir?

Mg, Mg2+,A1, AP

&

3TEd | 9% 9 6 AR a8 T I B
1 WA Sl €1 U W SR SHoh S
AT FT g B BRI B B HHSCIETR
e | sifirer AfaeRta sTaeT areft TheiT
1 B B B B

31 SAfEeRdH SRR aTelt TSt Mg a2 =<[FdH
SRR arelt Thefst A1°" g

(TT) ST TSredt
qwdll g T N i HEAHE Yhfd ‘ STEAA

* HrgeraHl TSI 3 =1 < 9 ek wftefier S Tupeil 3R SO goierel i T WA B 9o G ST 81 9 el i g off yehfd 2l
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T’ HET S B T S (Ground State)
¥ foafia i T (Isolated Gaseous Atom) Ee)
AR el hi STed Fiehter o S Sl orrel 8, 39
‘T HT A TR FEd § TR IR H- q
(X) T HH EH Ted! 1 0 THEE W 3.1
o woedt ufedt A H o SRIe e

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

AT Tl il WA fohal S giaH
(kJ mol™) SehTE W =kt fepan STl €| Hefifues frforerar
Y o9 T TAHH i gUEh G & fAw T S
1 ‘fgdtar e el wed €)1 38 Tt w1 Ae
TEEME YhT (3.2) o GIA B H YIH ol ok
ERER
X'(@->X"(@+e (3.2)

TRATY] | TG i Yok i § SHIM Holf i
STl Bt §1 o7: ST Tedt BHIN UTcHeh
Bl 21 q ok Tgda e Tt 1 6 SEeh gUd
AP T ¥ e B ®, i IS A
FT g § GERG STEE | goiaed ol gk T
et HfaT B 21 TH YR gdF T T
oM fgdia a7 9 et g ¢ e
Tt Uz w1 Atk fafaf{e (Specified) T fRar wn
2, @ TH WO A el wHgE =neu

TH] HHIE 60 T aTel qwall i GUH SR
Tt o1 T Fast 3.5 | <wiian T #1 Wk W syt
EURY 21 79 o @ 78 W ® fF 9% (curve) &
3= (maxima) W IF= T &, S qof sl
IS (closed electron shell) TEdr % adn 3‘@7
TR fommg ogd & Tl ¥ gEd SR 9%
A8 (Minima) W & e1qe feera € qen g7 emgeit
1 ST T 1 W HH Bl 81 TET HRT § T
A ure oA framnie gt 81 sueh erfaftem =m
2@ T oTad § 9% 9 T W a6 W dawl o g
AP T o qHE § WHAEGE ghg Bl € ael Se
g9 ot ® e &1 3N 9gd €, 99 S "Hl o wHl
At T 3@ YRR 1 g g eqmad o qedlt qen
vor ot o e gl o wEen: o 3.6 (%) SR
3.6 (@) ¥ T w9 4 fK@dt B1 g1 SR < dei
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TIHU]-ShHIh
ford. 3.5 | T 60 RAT-FAHI arct Tl & THT
AT Qe & Al § aRed

T SeIE B— (i) A qe Sesrl o HeT RNl
AR (ii) TR o HeA Hfasuon|

ai | hie™ Sﬁﬂiﬁl (core elctrons)?ﬁ feafa
fer qe TS Seleeid o o9 o7 SH o Hhoraey
AT getae Afe ¥ Uffed (shielded) a1 Safa
(Screened) B! SIdl ©1 39 YHE &1 “GRITOT-gHTE’
(shielding Effect) = * -’ (Screening
Effect) %ed &1 STeRU-E o HRUN HY] S Farel
TRl N SNE fRar T et AR stE
(Effective Nuclear charge) s H§ Suferd amfoeh
TR A (Actual Nuclear charge) T $9 &8
S ©1 SerEvoned— fifer w1 aRd 2s SoeRH
(TS SeaR) IHeh STdeh 1s HiS Soiael g/
STTERUT-HTe T 319 Hdl B HeAGa®yd = o
AT TSR ardide +3 YAES ° HH YAE H
YR STINE M| STERU-I9E 3§ gRfeafd #
Tl el Bl 8, el SMdfieh hIeT o hereh qoi
®9 9 W B 21 39 FhR 1 fefd en e urget
o urd B, FSTEm TRl ns! Soie (n= STEAH h19)
Y YgA T H SR T 1 SeieiA- T Biar 2l

g 7H fgda oed # fiferm § T ia i
AR Fed ©, 9 FHY: TolRH Tk & GEA FoieH
Foll-TR o HEh § W ® qe e WA
EOES 3@3@'@ (Inner Core Electrons) sl | g
SMERU-g9d | sat gfg &l Bt foh e den
W%Wa@ﬁ@qwaﬁiﬁﬁ(compen—
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Fig. 3.6 (%) a7 31ed & aval & 999 3977 Tl 4, 37 awdl & WHI-%Hl% & o (@) &rid

gTqgeTl & FH SFAT Tedt WA Sk YA HT HeAd

sate) FY Ten| THt uRfeerfa o sgd gU AT o1
T dRAH SO W STl A SRS U-Y9TE
SAERU-JATd i ol | 31fesh 81 Sl 81 hereasy
AR SE Al el W &Y S § qe 3fed o
M a5+ T el o SMFH Tedt & 7El | 9 et
ST 1 W | [ el | S e B i
fass | eifesk T W wd € qen e ol o
THROT e T A G ek giar 81 WE g9m
¥ o o e #t AR dgd W ANARTT AT i et
H TeRU-gee Atk Hewqul 81 Sl €1 39 HRO
TRIAY SR &l e o fau &3 el &t
TRl Bl € qe o | 9 1 31 g W el
o S T 1 A Al Sl 2

o1 3.6 (%) 4 w2 € foF 91 (2= 5) & oW
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TR TEU H ®, a9 el e Bl g1 U
e | g e Teied SROTcHeh Bl | SeTetune—
179 ot o el (BellSH) i SoieRE wfed Teedt
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Cs - 46 Po - 174 At - 270 Rn + 68

*Igd G JEal ° TGEfAE G 3.3 ° F9T MY weicyt GRadd & HOIHE T HI SoHaeiT-a4al (Electron Affinity) (A,)
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3.25

3.26

3.27

e fagm

TIEGISH TRANY] H 37 Fereel H ol i Sl 2,18 x 10-18J | WA eEgisH
1 AT TNt J mol™ o TaI H URehferd it

[Tohd — ST UM i o A A HeheddT 1 ITAN HifoTT| ]

Tt aTrert o el & aafereh ST TRt 1 58 6 TR 8—Li< B<Be<C<O<N<F<Nel
e FINT fF () Be 1 A H, B © aifu 372

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

Y TH G2 h1 AT hT YHR w41 o Wiead i Jo F et Hriieem
T WU I TR ¥ A ¥, g Rt fadt st wiedt Sriferem T fad
AP T 9 etk )

I TE ql H o1 Tl o fRdl @ue ® i i SR %H SH % B o FRE 82
it 13 & qll 19U A Tl o HH (KJ mol!) H T YRR B

B Al Ga In TI

801 577 579 558 589

M= ¥ 39 fagad &1 ygia &1 e o fhe gahR &?

el o Frfatad gl § g o &1 selaq afed Tedt stfus o eni?
i) OAF

(i) Fa1Cl

A N Fied § T O Y T soieie oife woiedt werm soieeia eife Tiedt & wHE
YT, e HOTcHs a1 %A NS SRT7 39 ST &1 gfie Hifv

TAFH e TIed SR g RUMCHeRdl | o Hol 3R 872

Gft re2is AT § N 1 FoR Romcshdl TSfa TaE W 3.0 {1 39 36 HYT W
31O T wfdfeRan <2

39 Tagrd %1 aviq i, St wam] w1 e 9 gt g 2

(i) 9 o8 SOERH WK Ll

(ii) 59 o SeigR 1 N Hl B

forelt ovel o < TEEAITTeRT 1 WU SEAA Ted WHH BN A fa? S @ wed
22 T ST I e Hifeg)

Tqel oI srrgetl § g SR A 22

3T AR 61 ST I g e g9l o SR e

(%) U d< 1 W a2, {58 Rl SU-H § Ui Soiaeq Sufeerd il

(@) 39 T &1 9 Fary, fSest ygia F seae w1 A &1 gl

(A1) 3IH T F AW daRC, fSEHT ggfa s F W w H B

(1) 39 ol 1 A ey, TEE WHE A WO, ST, g9 3 T Sareed @
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Tl T aieRIor UE U W STafa 7

3.28

3.29

3.30

3.31

3.32

weorg ol o el o ferq stfufemarsiicra 1 sgdl g1 9 36 YR &
Li< Na <K <Rb < Cs; W& a7 17 o awi 4 &H

F>CI>Br>I €| SHh! S shifery)

s, p-, d— 3 £~ =leh o el 1 HET o@l g fomrd fafey)
<, ForaeT a1 el faame e 2, %1 T eted |t § s
(i) nsznp‘*,ma?f?'fr{n=3él

(i) (n-1) d? ns?, & n=4 8 a1

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

T el i ¥OH 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 e § 9 -
(%) T st g 37
(@) wo s fufEi o 82
() weH stk srfafmarsiier s1uTg 872
(7) T w0 sAfufwaniia sturg 872
(%) UH uIg 7, S T el TS (binary halide), fSFhT T
MX, (X = T@oF) &, 9 2
(F) T UG, St gEEE: MX (X = Tals) o9 @l gegdrst dare s 2
Al o fefefaa gl o garer o 9 <o fgerht Hifert o oo w1 wf S
(%) chferm iR siaieH
(@) WHIEE IR AEgeE
(M) UGHITEE R ST
(7) fofasi iR sieier
(T) HTHRE R waA
(&) 7191 T 3R wAEE
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3.33

3.34

3.35

3.36

3.37

ayfer e gRoft o errad Frefafad § 9§ frge! e e €2

(%) T &M

(@) W] FHA

()  Y=A FEieH wEe

(w)  fereft s G

ayfer eTad arot o fag frefefea & g § |9 @ wom 9 T 22

(%) p=dis | 6 W9 B, Fifh p-hiw o Gff H&F 9 o foau ifmad 6
TR 1 SETTRAT Bl 2

(@) d-soite ¥ § w9 &, ek d-SU-HI13 o H&h T o ToIQ tfeehay 8 scieql
H STEvIHAl Bl 7

() Y% Ak § WAl T GEA 3 ITRN H R A GhAATel TSRl i G
o SR B 2

() < o SR O i A 99 SAfqq SR SHeTe Soiae 1 SU-hiv 3Tk
fgreht sen Gem &1 weid e 2

UH R, S STl e i JUIfad a8, SU qwel i TEEts gt off

yoiferd s 81 Frefeiad § § i ®1 Reh ISRl vl w1 G el shiar?

(%) HANH J=A FeH §&A (n)

(@) AfTwE e (2)

(M) AR g

(%) i goagHl i HeE

Y geleRieh TS F-, Ne 3R Na* &1 R 70 § fhed gofed erar €2
(%) IRl T (2)

(@) Y= e &l (n)

(1) TR Fehl H SoraR[-SeaeM A= TR

(%) TR &KE U HReT § @ HE off T, Fifh S SR wHH 2

T Tl & Hael o frefefad § 9@ %A o1 weF T @2

(F) TIF ST TARMA T 3T T Ll B

(@) IS S 119 o Torard § e goisrA i Teptell Sl 8, 9o STEE et
1 "M SAAEE B

() I Tedt o U Y STt g ghg TSRl Seiail o Teilla whi SR
T 2l

(9) HT nAFAT HEehi G A n AFETG Heehl Hi gor § SoiaeHl Sl STEHT
Y fehTen <1 wehd 2
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el H AR T O H e
338 B, Al Mg, K Tl o foq enfeaes S1faeieror 1 9&t | $78 i 91 2?2

(%) B>Al>Mg>K

(@) Al>Mg>B>K

(71 Mg>Al>K>B
() K>Mg>Al>B
339 W@ B, C, N, F 3R Sioh foIu o1erq eifreteror 1 o9 9§ T&l %9 % 91 2
(%) B>C>Si>N>F
(@) Si>C>B>N>F
(M F>N>C>B>Si
() F>N>C>Si>B

340 @l F, Cl, O @R N @ Siladieriul el o T6R W Sh! TEErs sifafmarsiierar
frefafaa & @ #H o e § 82
(%) F>Cl>0>N
(@) F>0>Cl>N
(M Cl>F>0>N
() O>F>N>Cl
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