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CLASSIFICATION OF ELEMENTS AND PERIODICITY IN PROPERTIES

ERE)

TH Weheh oh SIeFH o G AU —

St ok faf= &= o e faam o6
et 1 9HE Gohil;

Tl o UIEHI o SAHR W IToh
FITHTOT hi GehoUT gRT 3TTad IRof
o fIeh™@ 9 STaTd & 9hl;

e -9 <l T9eT Tehl;

et afteR ol o Tl TRAv-He
qAT SlSAeh fI=amg o6 SR &t
Trefehal i THET Tohl;

100 ¥ 31fereh TXHT]-ShHThaT dwell
o foau [UPAC 9 for@ 9eh;
Tl &l s, p, d TS f5aieh § afiga
R HobTl 3R S g Afcterl s
WW;F"T;

el ok wifeh T Tt qoreEl §
STt AU Rl qEaH Fohil;

Tl i srfafransiiard i ger &Y
Hohtl 3R 3¢ STh! Uehia § Sqreefd
T g Y Fehil;

I el Tg - Hifcash el ok
o HaY a1 Fohil;

TR ¥ Heiferd S HEwerul oTe,
S — e, W] B ST
T, oide, @fsr Tdedt, faga
AUl 3R SarSTehdl § Helfod
o o1 =Rt T o ToTq Wl omfifieh

YTesTee] T SUAIT shi Tehtl|

JTad RO FATUTd @R 9T 9T YA T 3edd Wgvequl faen
&1 gfafe faemeff 1 399 werear fuerd &, @it & 7 fGom
firerdt & 3it aftera &9 & WYl TATIT 9T T Qi qui fierar
21 9% 39 a1 T Tk I 3GTET & Toh TErafieh ae sieaafeed
gE o faradt gf gonrd Tt gid, fug 9 Faftad wugl ¥ garar
gefdia @vd &1 S @ Tg ST wiEd & fon g sie-sie orei @
&Q a1, 37k T Tad ARt agd SuAni

o 2 e

TH Toheh | TH IqHM STad WRUl 1 Ufqeias fas™ wa ey
M- TIH 1 STEAFA | Tl Bl SRR GHIY] o SlaiTeh
fora o1 aRomg B 3fd § BW dxal o sifass qen qHmEfTes i i
et gfa W fa=ar w3

3.1 ¥l hT SIehUT Rl AT &2

319 T TH I8 S ok ¢ foh o eft TR o a=ieif ki Hel TR
B &1 T 1800 H Sharct 31 T T &1 W 1865 Tk 63 Al H
SR 81 T off| 3TSTehel B9 114 deell o oR | wal 1 37 9 B
o @il T A gee- A @1 o, el off U aal w1 e
o TAE ST §1 a1 GR el 31K Seh STHEH AR o THE
ST ST -3CNT T I g4 hidH Bl T HISAE I L HE &
T SRfeh! o qal 1 aiTeRoT Shieh TH S1eFIE I TS TRl
3R SEM a0 3a €1 e, 3 Siere adieh @ gt oo o Helfura
TEEfeR qe T SIS qehdTd ®9 W T g TWehdl, Jiae |
@Sl WM a6 3 a<dl o s1emeH B oot Heg fiel

3.2 3Mad ARUM skt Sfa
Al w1 fieRor TuEl | SR srafdar fam ud emed WRoft @6
TRt SRR BT 3T STaaliehHl e TRl o1 IR | Tager
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e fagm

HRUT 3,1 SRR o fren

a YTHUT-H a YTHUT-H a YTHUT-H
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 °F YRR
TTTRT H 39 910 i TR Hehd fohan foh awall oh ToTermt
o e wgfa gt 81 T 1829 o Swei+ wHH wifde
T qEEE O are 9 awl o aael (BreRl) @6t
TE S STHRd FHUN 32BH 98 ot 9= foh g
e o 9 At O H1 THI-9R 99 S el o
A R ok 3 HH S @R SRR o (FROM 3.1
i W) | W E, TeA 16 a7 o [UIEH 39 I qal
o TUTHl o HEA U U

TlER 1 T &1 o’ 59 & @t o fag
TE W T SEAAT TH HES T WA THHRL SHR
foar Bg Ko T 39 v e e
Q.'st.aﬁ. i ﬁﬂﬁﬁ'@g’ﬂ (A.E.B. de Chancourtois)af
T 1862 ¥ Tl 1 afiehil HLd w1 A Rl
3% T Hl 3T 9¢d gL THV-9R o %A H
SefEerd fran SR qedl w1 g Wl o, o
Tl oh TUTEE H STEd QARG i ST T4 TS oA
e oM o= T&1 Y Fehl| IS WA S
Telasiel Fois 3 T 1865 § 3Teeh T-@W (Law of
octaves) i fawfaa fwam =i Tl +i 37k agd
TU TE-9R °F %A ¥ Fareed fowa den e fh
frdl off T ¥ URY I W 3M8d T o T Yo
T o 99 8 (IR0 3.2 3@) | T8 HaY IH THR
<kl Wam a1ed |iifae @R (eight musical note)

T Heel o Hififas TR % @ Bl g1 el
3T I f9% Ca 0% o T d Wl Udid gal,
TR 39 T 39 ¥R ! SATI% A=l et THed,
WY 9% § WIA Gl (deT) §R O§q 1887 H
s H LA TH N TEHA FX IR R
AT & TR

Tl PR AT Heola (1834-1907) del
STHA AT @R B (1830-1895) o Had gardl
o THOaEY STed-ERelt o faeht™ | Therd I gel
@A €9 H wE HW G I WEAH F T 1869 H
yEdtaa feran foh 5@ Tl bl 3k 9ed gU XA~ AR
o %A ° ot foran s @, a9 frafha sfwre &
TYETq Sk ifdsh qe TEEttR qoi H GHEdr qrg
ST B e TR A <fifereh o (S— RATvE TR,
TR Tdl FaeHish IR TRAM]-9R o He g SAeifEa
(curve plotting) o, Sl T Mf=a =T Ei]
Tl o FEE A A1 T 1868 Th AR HAX A
Tl I Tk AR 1 faee a3 foran, sioenygfie
SMEd-IROT ¥ HTH! THerd-Sord of, oifehd 39k
T 1 e gfist Heelta o ®m o foero ¥ wgd
TeRTIYTd &1 1 qrTl STk 3Trerd 9Rvft oF foashre o
NS h1 99 A Heeltd i @ wn R

TTClTeh STTEd] Helelf o 7L T TR SIORER
3 fan on, forq eea 3 oTed Fem H TEe AR
WeRTTeT feRenl e fm 3w wehR ® —

HRU 3.2 AT F ATH

dad Li Be B C N o F
YTHUT-HR 7 9 11 12 14 16 19
< Na Mg Al Si P S cl
YTHUT-H 23 24 27 29 31 32 5.5
a K Ca

TYIHTU- A 39 40
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Tl 1 ARl TS Ul § eTafa

“Teal o TUTIH 3Tk UTAIU] URT o ST
werT gid 217

Heofa 4 a1 afes dfeal T Seatar
W 9ok d&d g TWHV[-9R o STIUR GReft H 9
TE ®A § W@ fF 99F U a9 @ T e
FEaleR-w A1 Tl | T ) Heeld g awl
Fffenzor ffye TR W wlier 9oR o it o stfuen
forqa e Weela 3 smafdar o e & qol w9 9
T SR qwEl o e o fau e fawga
fifeter T THERS UrEET W1 SHR T TR w9
¥ teda 7 a5 W AR o gerrard g
(empirical formula) q 3k waﬁﬁ UG Rl
YR AMT 98 98 94 9 f s THm-9R o %1
&1 UTd: UTe foRa S, @ @ a@ STk 5N KU
T A A oTed-uRot H e W S wehd 1 3=
T TEEH 0T L et Tl i STad-gRet o
3fed T 31 o fu 37eF TE-9Rl o6 %A i
&I 1| STV ok AR R— AEH, et Ty
IR FUE VI & q ‘IofFm’ ¥ %1 o, Skl T VII
T T, A, I e oh WY TuieE o
AT oF SR | W@ T (9 3.1) | 3% §A9F
TUTEHT STl el sh1 Ueh T H 1@ i FefHeRdl &l
SMYR T U I8 Tlod el o s a (S @St
T M o) o fou Oneht § e e e s fiu
M| IR F fAu— & Heofd i SATad-gRot
TR €%, a9 AfeEd (Gallium) den SEfEm

75

(Germanium)?lﬁﬁaﬁ@ﬁ_rlﬁ‘g'é ?ﬂlﬁﬁﬂﬁﬁﬁ'ﬂq
R faferrta o 9 Tt R T e 3k &
Tl hT A9 H: @—Q@ﬂﬁ'ﬂq (Eka-Aluminium)
T TahI-Tafeish (Eka-Silicon) @1l Heeld o
eherel T IR SHfEw qedl oF g 1 I b,
Ao & awdll o o Aifden qoremt 1 =R o
9% H @St T T ql o IR OTEET qei Ui
ToTeEl kP EROT 3.3 W gefeg fRer T €1 Heohd
1 HEAHS TRl 3R FIelick | ST Goherdl &
FHROT 5% AR TR A GRON i wIH] qrARg
Toeft| Heala &1 ¥ 1905 | YhITd STed WRUft
o= 3.1 # <wifan o 2

3.3 Imefeh aa-fFaw aar 3trad
ARUM o1 Id0™ E& T
Tel 78 o1 A < 9 § R W9 Heofa T oo
gRoft 1 fowka fan, 990 AR H! W] &
STIaRer §a1 1 I T8l o1l Sel WAl o RS
H STIIANE UM 1 foh™ 3Tl ¥ 1913 |
GfererT =R B HisTel 3 adl o eifemeroen
X- foo Saenl § frafiaa € ok @ fF oy
(STl v X-fortor &1 oTrgfa @) iR -k (Z)
o T Tk SEd hid W T X @l I 2t
, TXg WY SHAE A9l [, ok Aei@ H Wil @l
T TR BTl ST WSlel A {9 foh - Seme
T T | fRET G ST WAk 39 T o I
H1 WA F oAk T {1 3E ok STIER Heold o

ARUTt 3.3 Weela gRT WehT-Uewitam (fiferam ) qen wem-fafaem (wHifem) awt =t urfea

T[T TRt Ueafafem fiferam et Tafaent SfEm
( wfgeges aw) | (WS T A ) | ( Sfesdees av) | (@S T A )
TYIHTU]-HTX 68 70 72 72.6
T / (g/cm?) 5.9 5.94 5.5 5.36
T ik /K = 302.93 I=d 1231
TS T G E,O, Ga,0, EO, GeO,
FANEE & 9T ECl, GacCl, ECI, GeCl,
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Ol agr SfuTen | awal ot Mmafdar

SERIES GROUPS OF ELEMENTS
0 I II 11T v Vv VI VII VIII
Hydrogen
1 - H - -
1.008
Helium Lithium Beryllium Boron Carbon Nitrogen Oxygen Fluorine
2 He Li Be B © 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 A% Cr Mn Fe Co Ni (Cu)
38 39.1 40.1 44.1 48.1 51.4 52.1 55.0 55.9 59 59
Copper Zinc Gallium | Germanium Arsenic Selenium Bromine
5 Cu Zn Ga Ge As Se Br
63.6 65.4 70.0 72.3 5 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 RoOs5 RO3 RoO7 ROy
HIGHER GASEOUS HYDROGEN COMPOUNDS
RH4 RH3 RHz RH

farT 3.1: deciid grRT Ya1f91d 37ad GrRui
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Tl 1 ARl TS Ul § eTafa

e frr w1 Hener foRan T SH emegfe ammad
Tram ed €1 98 W UER T -

‘aval o Hifdeh qeT TEETeR TuTEH SR
UTHTUT-ShHTehl ok 3Terl %ot Bid 21’ (The physi-
cal and chemical properties of the elements are

periodic functions of their atomic numbers.)

aTTad 19 o g Wihiash €9 | 9T <4 9rel
94 dwal H SeoiEHg FHFA el TeRiEE ST
TR w1 ifq Aeghem o wRifm o
R & e e =ie o w59y TS
WEE T | e e ok S teur e
Gielfica ke & ]

AT e TE ok § f TRt o 1
FHHh 3T a7 b AT A (WAl i &) =1
3T TA] § IR Serdedl i G o e
BIT B1 Heh UYHlq FeieH TEAst 1 wrefhdr @R
TR fo=rdl i STafdar ohi THSHT WX Bl Sl
21 79 T THR T foron 7o 2 T e Frm aeall
q Sk ATt o wHifeeh qen QAR O H1 FeH
2, S el o gl o W S B

-9 W Ed-9R0 o faf= ®9 9%
fohT T €| S T Xl i THERS Afafmaet qen
AR W del 0§, Sefh o A AwRITH
fom=ma I g syt we (99 etad |wutt
=t i Weq wed §) 9gd T a9 3 SuAr
2 3R =8 ot 3.2 W gwitn e B st qfe (R
Heellg 7 ‘goft’ wer ) & omrad (periods) hel
W%ﬁ?&ﬁfﬂ(ﬁ*ﬁaﬁﬁ(group)m%lw
TRl et fomrg 9Tl axal 1 Seater Wl H @
S 2, T “ont’ = ‘qfEr’ el Sl €1 [UPAC o6
STHIGT o 3T9ER, 1 1 QAT 95T IA...VIIA, VIII,
IB..VIIB, & T W 3= | ¥ 18 Th *l GEAst |
ifera ien frefd foan T 2

AEH-FRON | el WA e &1 S-S

77

3Mad H T i Af¥ehan & Faled 9&l (n) &l
T 1 T e | 2 el Sufeerd €1 $Heh WIg oh
e W wH: 8, 8, 18, 18 R 32 awd € il
o o T 1 g T @ Ted o w1 we
TUH qeal hi SATRaH AT Fa1eH ST oF STHR
T 32 & BN 39 ®9 § 3Ted-9Rul & ©39 Ud {ad
e o HHY: TFOES R WSS & 14-14 a7
F9 erem 9 <9l S| @ B

3.4 100 | 27fareh UXHTUI-hHTSH

AT a<al ekl ATHSRIUT
Td H WA €9 ¥ ¢ T 1 AHERL 39 Tl o6
TNeRarsTi o AT T R &A1 A1 o qen yEarfad A
HT gHA 311'5‘?{3?[.7{.@. (International Union of
Pure and Applied Chemistry) §R1 s T S e
R TA & H 39 T W @R 2 T S=4 TWA-hHh
It U A 3 AR e € R St Shaa geH
T (3R -l df Sheael A A €)W
Bl &1 7 adl o WY SR foeiy un o srere
o fog wET qen enyfer STHTOT SR AT Wi
TRl Bl B foreel whi s & wnmemenet § st
1 AT § UE 6 el 8| wefi-sheft At fo
fovagia sfihe ghed fhu, U awi &t @it &1 @
H o foIy Aretad 8 S 81 SEE0 % dl W
IR @R ®Et, <M € <9 % SR 4 104
TRHV]-hHIh aTel T0d i @il 1 IaT Tl ST
ésm“w el 3’@ ‘TETRifeam’ (Rutherfordium) den
=g é?ﬂﬁﬁ el 3@ ‘Wﬁﬂﬂ' (Kurchatovium)
T9 fS@m 39 W@ H HfeAe w T wH F AU
IUPAC 7 ggia f5on fe 519 a& o &1 @ fag 4
Bl WU X A8 w1 qHedA | 8 WY, 96 q9% I U
1@9ﬁmﬁ¢mwtﬁ1(numeﬁcm
root) ®1 TAM HId U TAh Al &I GH]
HATHRT o MYR W g e Smw) 38 9ron
3.4 ® fean w2

* 757 I "ol & Bl YA diGd] VIaral @ I HE (T 1940) H TRl H1 @S ° §31 599 915 TIH & a1
aIt (94 @ A 102 %) al o Sad-GRof F a5era T iR UfaAES Hi AEe 9 Hid 1@ T g 1951 F gt w5t
TGRA IRA H1 A [EHR 37k H1H & 07T 731 7411 3% 3K 37 & U awa-9& 106 &1 A9 ‘Hanem’ (Sg) @i T
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R ) Representative elements Noble
epresentative gases
elements GROUP NUMBER——
GROUP 18
NUMBER“ 1 0
H 2
1 2 Is' 13 14 15 16 17| me
! [A  TA B IVB VB VIB VIIB| ;¢
3 4 d-Transition elements 5 6 7 g 9 10
2 | Li Be B C N (0) F Ne
2! 25? | GROUP NUMBER | L2 | 2527 | o2 | 2ot | 252 | 26
; 11\11 11\2 3 4 5 6 7 g8 9 10 11 12 11:1 4 15 | 16 g fr
2000 [ 3 ma va va via via <—vm — 1B uB | 8 S| D0 | S| G| sy
P 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
E 4 K Ca Sc Ti A% Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
A 45" 45 | 3d'4s | 3ds’ | 3d%s’ | 3d%s' | 3d%s | 3d%s¢ | 3d4s | 3d's | 3d%' | 34U | 4s4p | 4spt| 4d4p | 4s4pt | asap | A4t
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 | 1 | Xe
A~ 55" 552 | 4d'ss’ | 4d’ss® | Ad'ss' | 4dss' | 4dSst | 4d'ss'| ad'ss' | 4d’ | 4d'Ss | 4d"ssY| 585p' | 5858 | 555p° | 585pt| 585p | 55°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
6s' 65> | 5d'6s® |4 S5d%6s| 5865 | 5d%6s | 5d%6s | 5d%s | 5465 | 5d%6s | 5d%s' | 5d%s | es’ep | es’er | es’ep | esep | es6p | 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 F1 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
Lagth%_rllmzds Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
4f5d"6s 4F54%s"| ar5d'es’ 4f'5d’6s’| 4f'5d'6s?| 4f'5d%6s"| 4F 5d%6s” | 4f5d'6s™| af'5d 65 lar*sd’6s | af s 65 |4 565 4f 565 af 565 laf sd 65

90 91 92 93 94 95 96 97 98 99 100 101 102 103
sk . .
nACtol_?Ol?S Th Pa U Np | Pu | Am | Cm | Bk Cf Es Fm | Md | No Lr
5f6d s 5£%d"7s?| 5£%6d"7s°| 5£°6d"1sY 516d"7s | 5£%d"1s |51 764 15|57 6d 752 |51 °6d" s |5 64 15 |51 " 64" T |51 264" s |5 P6d"TsY|5f M6 d 155 6d TS

fera 3.2 T & WH-FHTS T T STaeel geiagiiTan o= & @re 37ad aRvll &1 319 ®91 T 1984 & IUPAC 3 3T3HIGT
& OTJER a7 HI 1 G 18 T VI T &1 $9 FHR HT Hebad a7 [ A-VIIA, VIII, I B-VII B T O & Faf¥fd &3 1 gul vgfa
&1 glreenfad #ar g1
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Tl 1 ARl TS Ul § eTafa

79

yfafafe o gagM o Tl A den Udie f&a s 2l

|RUT 3.4 A o IUPAC TTHRUT R Hohe

3R B wigw wa TR AW H W 29 K1 ARG K A B Hehdl €,
0 nil n ST T q% HI WS gE € Al AgT Yk FH
! un u foru ferelt g SieTfieh <1 =T &1 Wehell | TRAT-ShHieh
z ,211 l,z 118 T Tl &1 @I &1 9! 71 Feft 7l o i
4 quad q ITUPAC Waﬁﬁwﬁﬂaﬁ%

5 pent P

6 hex 2 JATE 3.1

7 sept S .

5 o o 120 WRHTY] ¥ Tt q<d 1 [UPAC H qell
9 enn e et (symbol) =1 ghm?

el 1 bl oh HH H Tk @Y @l S R, &
STt ish W B © Ao o W 33 (lum) S WO 3.4 % AR 1, 2 A1 0 FHH o foq ga
f&an S 1 100 ¥ SR AT HHI aTed qwl o (root) SHET: un, bi A nil B Fd: 120
IUPAC ™ |RU 3.5 ® <91 7T &)
TH YN, U el i Tee STEAE AW SR A Ydteh Ubn &M

&L ST Yol T Sl 21 91€ § 8¢ 39 o [UPAC

TH]-HIH T T &1 A Unbinilum a2

|RUT 3.5 UTHIUI-3RATER 100 | Afeeh aTer aval el ATHERIOT

UIHTUT-shHih L] Yeiteh IUPAC 3TfiIghd M9 | TUPAC 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 Ovdl oh SolaEi-Teh fa=ama aer
Tad -|ot

frsct ths o g9 g oI T fordt o] § soteia
%1 TEEM WX FeicH HEAS W i S Gehdl 21 G
FleH & (n) THY] o & Soii wR), 59 ‘e’
(shell) F&d ¥, ! = Hdl 81 e e ot 5 fom
fra e T | seige frE-fre so-wien § R
Gﬁ%,ﬁ%%ﬂs,p,d,fﬂﬁ%lmﬁsﬁ%ﬁ&
forawor =1 & S ‘TRt fa=rd’ wed §1 TRt
T 1 oTad grvit § fRafa 39 W e sifam
el 1 FACH-HEe i <eidl 81 39 90 W g
eiehR 3TTad AR e axal o Solaieh fo=md
o A WY ey o 9R ° SMeR U S|
(eh) 3Mad U A fa=ma

3MEd & Sl A1 ael SN o fA¢ n 1 W= S
%I aEd 9RO H Yoe SR SATed (successive
period) ki ‘Iﬁ 3T 3=d & &9 &R n=1, n=2
fE @ gefud it §1 T 3@ s gehdl € & g

e fagm

N T (n = 4) 1 IRA WRFH W, 45 FHerw
o A ok GBI €1 T8l g8 o1 gewqul ® & 4p
Hefeh oF I | Jd B 3d HEH Hl T Y& & Sl
g, S Sl (energetically) ®9 k| SREN! 2
39 YFNR, '8W dwd@l ®T 3d IHAEU-AUM
(3d transtitian series) 9T &1 STl 21 g Thireay
(Scandium:Z=21)@§ﬁﬂ%ﬁ?ﬁ%,ﬁlﬂﬁﬂ3ﬁﬁ§Tﬁ%
=19 3d! 452 B 1 3d ek 1 (2Zn, Z = 30)
w gof 9 ¥ W o}, e st e
3d 10 4¢? T A A 4p HEH] o WH o WY
fh e (Krypton) ™ TaT Bl 81 el THermsh =
aferd o 18 % B B 1 iwal ed (= 5) ®erean
¥ Y& B 8, Y ed o gEE 2| SHE 4d e
(ytrrium, Z=39) T 4d FHAT IO (4d transition
series) J[& Bl €| € M€ 5p Hehl & TH W
W(Xenon)mwmélmmﬁ n=6) g
32 I B4 B SUURR TR 6s, 4f, 5d 9¥ 6p

ed | dwal bl G, W SHA Sel-&R H ST
AT FeThl 1 F& § A e 1 39 YRR Hem
3Ed (n=1) 1 IRY a9 e TR (1s) F A 9
Y& el 81 SEH T a7 B | BIREST i T
(1s!) e €ife@m (1s?) 21 3@ WK, GUH Hi9
(K %1er) quf 81 <1 €1 SO e (n=2) wiferm
Y RY B ? (Li=1s2,2s"), T di@0 el 2s
Heeh W WONl il Bl el ded difermd H W
TolE SUTEd B €1 SEeRT SorReh TorTd (152,257
21 ek 1% SR aY W Y& Hd gC 5 BH e
o T TEed €, A 2p ek Ul ®9 A gl 9
TS 21 39 R L i 8T (252 2p°) <l oh
Trer quf &1 S 1 o7 g STed o Al i "En
AS Bl B MGG WRUN HT GG EE (n=23)
Hifeaw qe oF WY YRH Bl €, Ty seee 3s
etk o Sl 81 ST 3s Td 3p Hefshl § seiaeHl
o T o JYEN G STEd H dwl i Se ifead
Y il Tk Fel T TS B Sl 2

Hehl W W SA §1 4f e 1 WA HiEH
(cerium, Z=58) g qs EERS ?{‘ﬁﬁ]’qﬂ (Lutetium,
Z=71) W HHS Bl €| TH 4f Ndfieh HehTOT Sruft
I oAt Ao (Lenthanoid Series) TEd %I

ad| 3ad (n=7) B39 Ao o TAE ©, T
TR SRR 7s, 5f, 6d 3R 7p Heh o W B
E'ﬁf W faferat (artificial methods) SRI HHA-
faftfa Yeared axa €1 Traat e 1189 TRAT] HAtH
ael (4 @S 9 ared) d@ o e qul g, S
Ipe TTE-URER ¥ Fafed e

WM (Actinium, Z = 89) % I¥= 5f Hah
TR T HATEEY 51 TR WHAUT- FUT
(5finner transition series) I« Kl %I 3@[ ‘ﬁﬁeﬁw
SO’ (Actinoid Series) F&d T 4T 5f AdH
GohAUT- S0 Tl ST ARf o J&i A6 § 96 @l
T R, difeh STkl TIEAT I STRIUOT T@I ST Teh 3R
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T B M TUTEHT aTel all hl Tk & W H @t
afteRtol o fagia 1 off e fohan s wen|

JETEYUT 3.2
3o GOt o Ued 37rerd | 18 a<al oh B i
RAT 3T fHT GHR HT?

'

W& n=5 el €, @ 1=0,1,2,3 Bl € ST
HeEh 4d, 55 3N 5P HT Hoiall o GG H1 HA
TH YR 8— 5s<4d<5d ¥ el et 9 hereh
I B TTH SATUhan 18 TR W ST Fehd
21 gHifee aad 5§ 18 % B 2

(@) avar TaEiehr fa=amra
T & o o1 Seater W9 § IURerd a<dl o garstshdl
I SRR To=IE T9H BId &1 7ok ael heeh!
¥ Sufterd TeieAl 1 WEN wd urd ff g9 g #)
SR F faw ot 1 F T (R uew) @
TSRl IV oo O ns! 81T ©, ST
@@ T 1 39 YR 98 T g Wil € o femed
X o U STk WA-FwHIE R R wd €, T
o 35er rfien TTH]-58AE W
3.6 SEE(+eh fa=md iR a<al <&
Uk ( s,p.d, f stk )
3T eTiienor sh1 Ygifereh HeleR * Sithers; =1 fagia’
(Aufbau Principle) a1 tRTITf{{\?:ﬁ hl E?F%TﬁE fo=ama
%I 3Terd GRUM oF SHeaier Tl (vertical columns)
T feo T Teh T (Group) e gRar (family)
1 T L B, 3R FHA TR O <9 €1 T
FUA EfAT Bl €, FFifeh 3 qdl o SeaH i

81

o gl 1 G IR Tl Tk € YR 1 el
21 2 el w1 fawreH =R fafa= stent s,p,d 317 _fF
o fra s Gl 2, S 39 aid W R s @
fohe TR o Farh ol g0 R W1 ®@ 1 3 fa
3.3 ® urtan T R

TH YhR o R0 | I ST9aTR 3@ i fHerd
T| TRl U Eferad 1 21 Y s- sl o awdl |
HIg BT A1eT, T SHRT T e FRon | a7 18
o Tl o WY p- =ik | ¢ SHRT SAE 39 SR
L % o iferem =1 Harst (valance shell) U
9 g € (He=1s?), STk Horeaed 78 Sopee 6
o AfcterT 1 Yaf¥Ta S T SH TIES BTEgeH
%1 2| THH hadl T s- SR ¢ (H=1s!)| 3§ TR
TP WM a1 | H R oigs? o6 | g aneul
TN SN, I8 TH IR TSV Hich Spe 19
(Eiferm) 1 SeieRiTeh Torame are Y Hehdl B 39
WehR SHehT SRR o 17 (ReliSH TRER) &1 Hifd 8
Tehal | i 98 Tk foniy feofa 7, o1: eEeiom =i
e GROT B Had SR ST W T < Afuk
TeRET T T R (T 3.2 IR 3.3 Wi 2|

319 e RN | @ U =R YR o ql o6
T AU i = T HUI| 37 Tl oh aR | e
THFR! 1 fogaRor s | fezn Smwm| S aAeqon i
= e o fore S wszreredt 1 Suant fema e 2,
ST RO A1 3.7 W A W 2

3.6.1 s— leh o o

o 1 oF d (&R 91get) a9 & 2 o aw@l (aRE
TR HTgeTl) oF SR hiSl o W SeieRieh [aard
FHE: ns! T ns? T T A 9 o A e TR
& s— i U Fog 21 A gl fpamiier agd €1 3en
AT T % WH FH T § F T WAdges

URHTUT-HE&AT Yeteh T eh fa=re
3 Li 1s22s! 3T [He]2s!
11 Na 15?2522 pf3s! AT [Ne]3s!
19 K 15?2522 pf3s23pf4 s! 3TAdT [Ar]4s!
37 Rb 152252 pf3523p°3d!°4 5?4 p®5s! AT [Kr]5s!
55 Cs 15?2522 pf3s23p®3d'°4 524 pt4d'°5s25p°6s! AT [Xe]6s!
87 Fr [Rn]7s!
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TEITH SR I o 9N 1+ ST (& arge
H) 1 2+ I (g1 & nget /) o ofd €1 ot
T = &1 3R 9TH W T o1gedi o ok ago ae
srfufrariera o afg e 21 et sfufmaria g9
o HN0 d Ypid § g ®9 § TEl g St 2 Siforam
AR SKifeT 1 BiEHT s- =iieh o il o AlMTH
&1 &9 U St B B

3.6.2 p-=ileh o dvd

3Ted ARON o p- Atk | o 13 9§ ok o 18 dh
o e GiHferd &1 p- scifeh o deell 3R s- sl o
Tl & GgF €9 9 Teus a7 (Representa-
tive elements) I1 &4 T o dvd (Main Group
Elements) hgl Sdl %I Y& 3ed o Shl dl-IdH
sﬁaﬁﬁ%ﬁ;‘m ns?, nplﬁnsz, npﬁﬁqﬁaﬁﬁ
mélmmnsz,npﬁ,mﬁﬁa?m
T o 1Y GETS BT 81 Sk THl | FaAS i
F At FaE soE @ R W e 1 e
BRI SghY 9 TARN el i a8 agd
Hfed g 71 THifew S T wT qEEttE
srfufsmaneficrar sgd w7 B {1 Scpwe 9 & IaR
T T8 SIUIgel o THEfS ®9 ¥ 3 eyl o 2
J o % 178 =t o %Fﬁ@'*l (Halogens) de 169 =
o dd =TehisH (Chalcogen)l%qﬁa"ﬁ&ﬂr?ﬁ
H I RUTCHE Soe ol UIedl (negative
electron gain enthalpy) EA G 1A T M e W o e
FHUI: Th A1 T TS U A LR S T
SRR To=Id Tl Y oid 21 3T | 9§ <
3R G T el ok Ao e | gig Bt § qe
fordt o o IR G 19 I WE A W enfcas e
¥ gfg et 21

3.6.3 d- =Tk oh o< ( HehHUUT a7 )
3Ted gRvlt o g § fod ot 3 9 9t 12 9 a
.= o A% e B 3@ sl o awel i
YgaH ek ARk (- Tfeee | goael o T WA
o YN W % Sl 21 T wRO ® fF A qe
d-s1feh o a7 Fead 2 1 awl R EE
seRIMe o= (n-1) d''°ns"? 21 3wt I
oTqe 21 39 Al o 3R W UhA e & qen afterdt
ATl Tel STl Y % ¢, SR I3
% ®9 W 9% B €1 Zn, Cd A1 Hg o SE

oo fod (n-1) dns® B0 g I gy
AV Tl o Fgd-4 AU Rl SR TE H L
d-sciih o dvdl TEEE di W aAfatmaneie
s-scleh o qal ae %Y fRamha 139 don 149 o
o el oh |ie Tk YR § U 1 w1 Hd & g6
O] d-scileh o eell 1 “HeRHUT ava’ off Fed B
3.6.4 f =A(ch oh A

( eTTafeh WehHUT a7 )

e 3fed ARt o e 59 qeell o 9 aifast e
¥ w TR, 3% eOMEE (Ce - Lu) T
TS (, Th - L) %80 g1 3 4fom o qel
H UgAM TAh AU SRR A [(n-2)f
4(n-1)d'ns? EN H1 S ®1 T awal H sAfam
TR fSU-HIT | 9l &1 S SUR W 3 Ao
% T Hl _f-oAleh ok dvd (3Tde GHHU aw)
Fgd T 3 gt urgl € IAE 9ot F o ok
O AT A B | IR GeRiATgE it o dwel whi
I GIford STRAeRIul Taeqetl o held®y 31
el W1 TEEA 3ok WA RS SO o el
o § arfush Sfeet el 21 GeRiHige Soft & aw
Hearemt (Radioactive) B %I odgd Ee) QE@HT?E' aal
ol TfTRTE SIfafwaet g Fmm (Nenogram) &1
IEQ off %9 9 H Ww fom 7 {1 g awal o W
1 e gof ®9 @ T @ §1 e % SR
el el R aw’ Feed 2

IETEATT 3.3

TIH] I 117 TS 120 Tt adl i @S 371

T el B U {1 S foh S el b1 T e

RO o foRg aRaw/ert o g1 arfeT aer yois

T TR fa=aTE = B2

&

o 32 & G T orolt 4w ? fE wag
HHH 117 I d<9 HT THE TG gRen o
Bl qRER (af 17) § At oh = B ae
THHT SARIH =™ [Rn] 5f°6d'°7s°7p°
BT IXAIY] ShHTeh 120 STC! T0d ol €A a7 2
(aTRT TS1 o1qd) | Ra o A< BT A ST
‘s'éag“rﬁmfémm [Uuo] 8s” BT
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3.6.5 T, 3TuTq AR SU-oIq

Tl & s-,p-,d AT [Tkl B IR0 & TS T
O o SMUR T A dR W 5% urgel qen srerget o
faenfsr fohan s wehar @ (Fort 3.3) 1 9@ el | 78
wieera § stferer GE urgel 1 €, S efed grol w1
¢ iR o €1 e W o 99 W GHEEGE 39
Bt 21 [T g TR €, diferem iR Hifsem ok
Tl ot wgd H, HEY: 303K AR 302K Bl Hrge
o eI Ud FFHR 4 B &1 3 g qon fagd %
g B €1 3 eTEaaed (BUiE ¥ died W aet
TR H T S FhA aret) qen a4 (Foer ar =i
W Fehd €) B €1 T STy e |Rol o <€ 3R
feera € <l et wRolt ® foedt ol o el o enfere
o S B A T S S W gty A S s s
H a1 3R | 36 IR 9 R efesk 01 A B S
F1 1eqd Hed W I T 19 e &1 g e
A FFUAIF FH B € (S R HrEA ITqaE ) |
3 g qen foe o 3feq =elh €1 9gd | stefeh
3| YR (Brittle) e1d €1 ¥ € 219 IR a1 &l &
& ol o uifesh @ erenferss o A wfted srHere
(abrupt)qﬁm%,mﬂgqﬁaﬁ?é?ﬁ—ﬂﬁﬁi@
(Zig-Zag line) % &9 ¥ 3@ &1 e 21 (fo1 3.3)
S e S TR S e PR
SHfaw, fafasia, oTifTen, T qen Jqfem T,
yTget T Srengeti- ‘Il ok etfirerere <iid B 3@
TR o el bl SU-4q’ (Metalloid) HEd €l

IETEAUT 3.4

TRATY] FHAS AR e gron § feerfa 1 e
¥ W@d gu FAfafad @ &l 3966 d98d gl
Uifcss @07 o HH W Fafedd Hifed—
Si, Be, Mg, Na Td P

'

3ATEd GO oh o H S99 A i 3R IH W
el ok eifeares TN | gig el @ den oed o
o 9 I[E MR S W enfeash TN A HHT e
B 39 YR W Sy T awdl o dgd g Hifcersh
IO T HH TH THN B—

P<Si<Be<Mg< Na

WA o
3.7 A<l o TUT-HT | STEfadr
3Ted ARt | A 79 W W A i aw—E ST A a1
T T AR Y, el o ifaes qen TEEtTes i o
T ged RER Id@ 21 Seeeond - fedt emad o
T fRamefiaa YoM o7 o o1gell § 9gd SaRl
2, HY O TS U€ HH € Sl © IR A 17
TeTgetl W UEeH W SgeRY agd SISl 81 S 21 36t
e FreTs ol & guE ¥ (S9- e aget o)
afred ERelt § S 9 A9 S W e sed €,
Sfeh Terget o gE H (- Tl IRER) TR
T e S R o sedt €1 awl o qoremt §
T =1 2 @1 © SR 39 SYafddl il 89 ohd HHLT?
T 9 YAl oF IW A o fIT TH TR T Gl
o fagid & W] o Uit Ft SR A <A ghm
9 9 ¥ g wifaes o TErEfTes qoremt w srefda
# faeem w0 R S TolE[ Wl WEA g
FoI-TR I TR TS
3.7.1 diifaes Turedt =t wgta
el o g iR o1 (SH— TToiish, IR, Herdd T
STSHEHIT) Z5HT, TLHIUTEHR 0T 3osfl 71T, Feft 3Trertt IRerc
Tl €1 39 ST | €H WA TS St B, ST
QW (Ionization Enthalpy), Eﬁi@'ﬁ Ay Q?él?‘ﬁ
(Electron Gain Enthalpy) 3"ﬁ'{ 3@3@77[ SR UMcHhdl
(Electronegativity) ¥ 3Ted Jgfd 1 3179 H3|
(%) uxHroy fo=er
A o SRR T TEl-TEl FuRor sgad g wited €,
Safeh Th T 1 e SmEr o A W "eRdt 2l
T STThT THRT HRU HIe[H &7 Teel 91 1 78 § R
AT 1 5 Sgd B (W 1.2x10°m) Bl 21
LA o 9N TR 3@3@7:[ AY (electron cloud)aﬁ
1S T2 W Feifa T |1 ofd: T 1 SR
& e ¥ Fruifa 7 ffen < wehan W e 9
T T Wt A9 A ST Wehdlt| WAk fafy o
YR T AT ok MR H1 Fefeor dug & 2
Yo STaE | YIS o o= &1 30 HI AR
o YR W TAV]-SHR H1 Shel fhal S Fehdl
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21 Thet Y (Single Bond) 51 98 §Y T&HANHH
3TU\T,3ﬁ (covalent molecules) T 3ufeed S etenfeas
WHEH ok AT % S R Sl T R ol S ?
qeQ 59 ({(‘T) % TN T TEEASTeh T4 (covalent
Radius) %1 3ol f5ha1 STl €1 STl o R TR—
FARE 219 o faw 991 3q (bond length) &1 A4
198 pm Teifd foren T €1 38 A/ 1 e, (99
pm) , FARI T TLA] 1 M| &1gew i efern
S| (Metalic Radius) <kl HIH aifees faea o
Teord g HR HT FAqq ATRA T (Internuclear
distance) shT 3TTe BIel Bl W %ﬂﬁﬁﬁ He™ hi
T % o= w1l 256 pm @1 3T HIW o faw
HTfceteh 531 ST A 256 pm T ST, 3720 128 pm
ENM 36 T | Heddrst 5o qen onfer oo &
T\?ﬂl Shee THEUEE 5 (Atomic Radius) <kl T
fohan T ] AR 9% a9 & A1 ¢1g A1 AT, WA
5 1 x-TohTon qen o= SWaiehityes fafy 9 =
S Gkl €l

D deell o ferq TEr] e w1 /e Eneh
3.6 (%) o fean o 2

T YR HI Fgiaal T2 €9 F @ h et
g, TS Teh1 =amen &0 TR STe9 ael Seie ¥

Hohd €1 3TEd U ¢ S S T ISR R FEd €,
St fgedta ofed o el o AT TR W TR
(IRUT 3.6 % HT TR HY) | 79 YgA T HRT
g ¢ T afed | S SR Sg W Sl el U e
TS T feem ¥ W S A A e
i o weEEY Rl TeaRAl T SATHYOT AMAE hi
R wIgl Sl §, TSreeh o @] B e S 2
3Tad WROT o G H URAT]-hHieh ok STeI-HTef URHTI]
et ® off frafg w9 9 9ig 86 @, S| e
urgetl qen gelioM el o fo @Reft 3.6 (@) H
<9It T €1 ot W Se B A Y IR 9gd §, Al g
FIeH GEA (n) 1 A 951 € qU1 FASH seeH
(valence electron) Miyer 9 By BlaT S % Wﬁm
fF AR So-WN ol § M e ¢, S Fed o
w9 H 9l oAl W S h1 SR FHH HL A
&1 el qHTY] 1 SR S&dl Sl 8, S 0Raw]
5 & &9 o uRefea e 2l

1 3 1 STEYIHdl © o el Septe Tl &1
A e R ferem T feRan e 1 Ut WA g
o HIU Ih] ST B wgd afush @1 gEfa
Ip TG T o TRl 1 GEHaAh B 9
qJ Fleh areded e 9 & =feu)

WRUT 3.6 () 3Mad ¥ URHI] = oF WA (diendieY ) (pm)

YTHTIT (TS 1T ) Li Be C N o F
wTey frear 152 111 88 77 74 66 64
UTHIO] (AEAII) | Na Mg Al si P s cl
wTey frer 186 160 143 117 110 104 99
AN 3.6 (@) T W wwy freen &1 A ((UieRHE )
TIHTIT (S 1) RICILRERD)) TTHTI] (9 17) RICIRER)
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

E‘- Be
oo

80' CN
OF

S
THIY] AR (2)
forT 3.4 (&) f5d9 s7ad § WA HHIF & G awl &1
e e o A

(@) M= e
I O] | TH TolaeH e fEa S ar emee
S §, Wiefeh Ueh el fietl ST, i AT SR
T ST | A B 1 Sk STtk e o
fesq ST T8 FOTEA % ot G % R &
AMUN W fHa S Fehal 2| WEROEAT aw@l i
st e oft ) e &t ygfa & sl 2
YR SRR § A9 S H YA (parent atom)@l
Sefeh TGRIT AV, SH GHA] S @l R
UM 1 SR Sk AT H Afeieh grel 8, aifeh
T A At ifafed soiee™ eF 9 Toidedl o
YRt d@d € SR e AR e o e
3Tt 1 S o AR R— FISTRITES 7@ hi
%0 (F)136 pm €, Sefsh Tgefia w1 WA
551 haet 64 pm T T R, Fifegw @ HI
AT 591 186 pm 3R Na* @1 &1 51 1 A
95 pm

9 GOSN qel STl H SoleeMl i e
T Bl % ay Wa%j'"ﬁ RS NS (Isoelectronic
species)*t‘*??ﬂﬁ %I W@EET"ﬁ TS o EBEU3ul %
0% F,Na*,Mg?*,0% | Y&& Tefis | Soiae i
& 10 81 Yeh i i e fa=-fae i,

e fagm

Cs(262)

K(231) Rb(244)

gzoo —
E Na(186)
150 ias2)
E //(133)
100 |- Br(114)
CI1(99)
50 F(72)
I N T B B
TIATU] ThHTeh (Z)
Fer 3.4 (@) T FHHH & G GRT gsw aer gefo
1 T st 7 aRadT

Fiifeh Yodeh o1 AR e =1 21 ik eRefie
¥ SRl ST 551 1 A K B, FHifHh 9o
e T Sl o ste STRYUT 3Tferes B 2ferh
UMY HOEA i STt e 1w sifue
BN, i SoiaeAl o ad HYUl Yfaehsul 1 Yo
TR TERT I Afereh 81 ST qe I 61 SATHR
g S|

3aTEYUT 3.5

frfafaa wivia & feaewt Boan sifusan qen
forgent oo =9 B2

Mg, Mg”" Al, AI**

'

3Mad | 9% | € SR g8 W I B 6
1 W Al ¢ U Wl ST IHh SR
TH] T o § B B 81 SHSeER
s H eifres Tifyenia stewr et Tfeis
CaE e i A

3 AfYshan TR Al Tiefis Mg den =JAaq
SRR arelt Tfest ALY g

(TT) AT TSt
awll §R SO MM Hi AEHS Yhfd SR

* grgeiag Tfeie— & a1 < 9 erfuen wdieier T eropetl @i S Soiegl i e WHE B 9o WHH el 81 SR el i RIS o WeRfd 2l

2024-25



Tl 1 ARl TS Ul § eTafa

Q‘*’ﬁ?ﬁ ' FHEl St %I deTET I (Ground State)
T foafia e T (Isolated Gaseous Atom) Ee)
STEIAH SR i aTed fehTer | St STl ol ©, 39
‘a1 MEH T’ wed §1 T sl B a
(X) T U9 A TS T HH THERE YHA 3.1
H TOedt oedt A H o =eR gl

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

A TOEd Gl el St giada
(kJ mol™) ST ¥ =5 fepan Tl 21 Helifures fforeran
Y 99 W SR Sl JUF H b faw < T el
w1 fedta STa T’ wed 21 39 T &1 °H
TR YR (3.2) o 994 BF H Y Sl o6
ERER S

X' >X"(@+e (3.2)

TRATY] & ST i JUF HI H SHIN Soll hi
ATEIHA BNl 21 3T SFAT Tl THIN ST
Bl 81 Tl o Tedie ST Tt o1 9 SHeh Ted
I O ¥ stk B €, iR S W
FT AT § YRR 3T ¥ el i gefdh
Afereh hfa eran 81 36t WehR Jeital ST Toiedt o
oM fgdrr st e o 9 9 sfie B e
Q_@l?‘ﬁ ' ug = Afs faffdse (Specified)qﬁﬁWTTI'qT
2, dl =0 9U A Ol FHeE =@1ey)

TRHI] HHIE 60 T dTel qwall i GUH IR
Tt w1 T Tt 3.5 W <l T }) Wk W Syt
WW%I%W@%W%WW(cuwe)a?
m(ma)dma)mmﬁ'ﬁ%,@‘lﬂfgﬁaﬁﬂ
Ak (closed electron shell) @t % qan 3‘4@3
TS forg ogd € woml ¥ SE R 9%
fAfeTss (Minima) W &R ¥1qe feerd & qen 37 sngai
1 I TS 1 HE HH el 1 TE R0 ¢ TR
A oqe etfa feramsial et €1 soeh erfafta &a
@ for omad | 91 ¥ <€ WE dgd W ql o U
AP TR % HA § WHEGE ghg B € ae Sa
B9 o § A 1 SR §ed ®, 99 Sk AEl H
et B1 38 YRR 1 ygfa g ermad o el qen
Yo ol o e gl o e e 3.6 () 3R
3.6 (@) ® T w9 9 f@dt €1 391 HR1 3 qeAi

87

2500 [ 1o

2000 =

1500 4

1000 =

AH/kJ mol

500 =

TIHU]-SHHIh
ford. 3.5 1 T 60 TA-FHTHI ard aw@l & THH
T et & mrEl | gRadT

W A B— (i) AR 1 SRl o HeA SR
AN (ii) TR o He giaemyon|

al H e scficf;le‘ (core elctrons) EAREIG]
M q GASH ST o &g 3T T o hoa®y
TS e A ¥ 9RRfaTd (shielded) a1 STafid
(Screened) KRSl %I 9 949 EDl ‘WﬁT&TUT—lTﬂTE[’
(shielding Effect) 91 ‘3eRU-Y4E’ (Screening
Effect) a&d & STERUI-Y4Td & %R TRATY o el
SOl g STWE foRan T guret et See
(Effective Nuclear charge) e o Suferd aradfas
TR AT (Actual Nuclear charge) T F9 8
S 1 SEEoned— ofifer w1 aRdd 2s SoeeH
(HAST goaei) U AR 1s Hie oAl g0
STTERUI-FHTd hT ST9E Hidl &1 Herea®y Ao
TS goideH ardfas +3 YFEY ¥ HY YAE &
YAERT ST RN STERU-g9E 36 uRfeefa o
rcaferen goe i §, STa Sfidfieh hieT o ket qul
®9 ¥ W B Bl 39 ThR I fefd en adg uget
o U €, T Theh! ns! TR (n= SRIAH H19)
Y Ygel 9 H Sp WY 1 SeieA-Torard Bial €l

9 79 fgda ofed H it | RS i
3R dgd ¥, q9 HAY: T Uk & ged ey
F-T o HEeh! § WA © q1 AWk W A
EOES 3@3@7?3[ (Inner Core Electrons) sl o e
SMERU-g9d | Tat gfg &l st fob e qen
W%WW@W@{&H (compen-
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2500

2000

A,H/kJ mol
—
o
o)
3
T

1000 [~

500

3.6 (F)
Fig. 3.6 (&) [5d17 o7ad & el & 999 F Teedt 4, 39 awl & Wa-FHHl% & e (@) erid

gIger & FUH SFAT et W 3eh WA A Held

sate)mﬁlt@vﬁﬁuﬁﬁa@@ﬁwm
ER 9EaY SO W STl AT SR YU-Gd
STERUI-FTE 1 Gl | IR B Sl €1 horasy
AT T S Tedl | 99 S @ a1 3ed |
A S W Al oh I T o 7T W ghg et
St g1 e H A T SR ded W OaRaE SaeeH
fae ¥ 1faek T W @ © T A o9 o+
ST I T A0 Gl S el 21 TE <2
5 o § S o i e T A A g
¥ AERO-Tg Afersh Hewqul & ST €1 39 HR0
TRIAH 3o w e o fau 3 et +i
ARl Bl & qe ol § e Y 3R "5+ W e
o I T 1 91 Hed Sl 2

1 3.6 (%) W o= € T 91 (2= 5) & oW
A Tt 1 7 SRfad (Z = 4) & J4H S
T o W W HH €, S a1 AR
AT feh T 79 T & g FeT Hell-wR
W R % B, 9 s-3eiae p-Sciee &t ga |
TE w1 AR Mo ARG war ¢ ooy o
TRIAY TS, S ST fohar ST, 9% s-Solae
B, SEfeh SRA A SR Soiee[ (S sTer T
S, 98) p— Sl BN Seai@g 2 foh ifes
Ht 3R 23—3@131?::7:[35[ RECC| (penetration) 2p—3@1'°|§v|'"l

WA faam

550[

500~

450~

AH/kJ mol™

400}
(419
Cs(374)
350 ] ] ] ] ] ]
0 10 20 30 40 50 60
60 TTHTI] AT (2)

3.6 (@)

# g § ek B @1 39 R AR H 2p-
TAHR AR(TIH o 2s-8aad &1 qorl | STaieh
FIT el g SIfus URRfEd (Shielded) BT 21
31d: IRfT@m o6 2s- SolaeM i qorl | IR 6l
op- SoIH AT STEHT § YR € Sl g1 e:
ARfeTam T G W AR % GH STEA T
UM wH B S Afafhad gH stfeRdsH qen
eSS oF YO I T o Al § @ 6l
ferdt 21 SierisH o feg 9o e et o1 a1
TEIISH o YUH A Tl & 0H § %Y ¢ THH
HROT qE & b AIgeeH | il SeeE 2p-Saieed
fafe=t p-herehl & foaf@ & (g @1 fom), wefs
SFESH & =N 2p-3oiaeql § 9 & 2p-3iae{ Th
& 2p-onfeed o B Word: gela qawyol &g S
2| ey RIS o Al 2p-SeERil H H Teh el
i Gk Y hi T SRS o @RI 2 p-Selagi | o
A SR 1 STl HE G B Sl gl

ST 3.6

e amed % vl Na, Mg 3R Si @1 9em
I T A H 1 A HEI: 496, 737 3R
786 k J mol ' &1 qaiAM ST o Tepeifam
T UTH AH TH 575 A1 760 kJ mol ' H H
forgen 1fyer 9@ e, s9T 3fad SR JaEy)
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'
IE 575 kJ mol ' o 3ATeeh U BT UM
1 HH HHREE o WF W %W B W,
i M A 3p- TN s TR %
R R
() TAGRR orfer T=Eeut
S HE I T WA (X) SR T
W(anion)ﬁqﬁaﬁﬁm%,ﬂ%wﬁ@
Tt e 1 39 avel 1 TeleR ooy Teedt’
(A H) *ed T I8 Toedt 3q e 1 °419 HeEl T
Thdl 7 T foFg o @ ] SoleR i TR
FTh RO A o B TS TR0 3.3 H quian
T ®—

X(@+e — X (9 (3.3)

Y] §RT ST TE0T i 1 TohH HEATAT
(exothermic) 3dl TS (endothermic) m
g axd o @WaE W R w81 9ga-9 a S«
SR Ul A ¥, d9 Sofl e gl @1 uE
e H gl wfe Teied SR Bl | Seretune—
178 ot o a<al (BeliSH) 1 SO @fed e
1 WM STcfesh O Bidl €| SHeh1 IR0l 7€ € o
Bl Th SoeR TeUl ieh o TRl Sope T &
SeleRTen ToITe OTd &Y o &1 &1 W8 Sehee Tal
1 AR Aoy Tt 1 7 ST S Bl
2, TR SciaR i TdHM FeH & U TS Felied

89

TR W J9T BT a1 € S 9gd € S seieiten
o= B Seeie © o Sepe el % Ted S
el e GO § < % SO ki AR e ©, 376
oI gt ofed oo 1 M SAcAiye SRS
Bl B

AT T T o H Solei dfe Toedt
o iEdd o1 %H %9 Tt 8 g fem %
STER ST TR0 o STed § 96 g9 qE W agd
&, 99 9gd g WHY] S o G Sola[ dfed
Tt feren RO et @1 3Ted WRoi § W 9
TE SR T R gHE AHEE Ey | gfg gt 2l
e B THY] H TS 1 SIS Wl el g,
Fifh Ui g7 Seige YERIa AIfHeh oF Hf-Tdhe
BN T § S T N S W Selee died TEedt
%1 W HH SRUCH Bidl Sl 8, FFiifeh TWHTT] 3ThR
Sl € el Hfere g geiea AHeR ¥ T e g
YR i YA AHRIGE 2T 9RO § 3@ i et
21 (WOl 3.7) W&l W TH 9% w1 Seoid wTl
Hewaqul € fof Sieiis qon wofeida & fau seiaet
wfed T &1 1 HHN: S o o § AN o
e U HH HUMHS | SHR SRS TH TR
BT AT q T TRATS § 3o Fo
F ©, q9 TeUT a1 T Seie T saien we
Al ol & (n = 2) § YORT il €1 36 YR SE
FCH o1l TR H SUfeerd seiaeiql gRI Sifesh gfaentor
B | FeH R n=3 (S Cl) | Yol el T

HRUM 3,7 & o7 oF %D dvdl ot TG dfel TEe* (kJ mol)

EuS! A H =i 16 A H =t 17 A H =i o A H
H - 73 He + 48
Li - 60 o - 141 F - 328 Ne +116
Na - 53 s - 200 c1 - 349 Ar + 96
K - 48 Se - 195 Br - 325 Kr + 96
Rb - 47 Te - 190 I - 295 Xe +77
Cs - 46 Po - 174 At - 270 Rn + 68

*Sgd W YLl § A IR 3.3 F 9T T Tied IRAdT & HUTHE G H FelaiA-aHql (Electron Affinity) (A,)
& &9 4 GRS forar TE 81 WHIT GRT SoFiA U FA W S SHoil [ gldl &, q¥ seiaeia ayar i e J9er
SAT &, St S H GRarE & el &1 At fFd wEr] 4 seagia 34 @ 90 @l | ol a4 edl 8, a9 seaeia aydl
& FUIHSF SO STl 81 gAFA-aYd #1 W YF W GRYIGG fEar Srer 8
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TR, TGz (space) # 3tfereh T =Rl 81 39
TR ToiaR-SeieR Hiaehtul &g 9 & Wl 2|

ISTBIUT 3.7
P,S,Cl 91 F ¥ 9 el sifieray momeAs

TR el T qen et =an gt
wfee TSt gril? e St

'

Med B o ¥ qE AN @ W IR oAfed
Tt AferR BoMeHs den &t | A9 3R
G W Y BUNHS Bl €1 3p—helh (S &g
?) SUH Sol[ AN HUH i qor H 5
2p -FHegH H SAAFA FOU HUA S €, q9
EQCon EraCon e RE e R C i ARG
Holfersh SRUMcH gl ifed Toedl sl
H1 B qUT WaW HH TR ofed T
THITHRY i BN

(=) fasa wonareRan
WA o TEEE AR W geddeeh oed
TAFA JTH h1 ST 3T STRTHA HIA HI JRAAT
oM |19 T SEoTeHeRal 81 STFH el 3K
TSR e T w1 | W Hehal ®, Tohq g
ROl W+ 4 éf 21 TR off et
%1 foR[q FHoTcHehdl o T & Hea-ga
Y (S WifeRT YHET, Gfersh St YarE,
FE T YA o) kT fahE g g
wifer T ge SaE S ST ©
IRt o=fifer Sl wifen 4 99 1922
T eI &1 o[ omcHehar &1 4.0
3Tl T T I SRl h] AT 3R
AHTHT FT I & FoG Aok T b
Tl ohi fore[q SRuTeehdl oh 9 TR0 3.8
(31) ¥ fawm €

SoidRe M BuncHehdl fohelt TR T aw
o fau feer =& 2: sUH1 9 39 9 W
R fr mwao g @ aa @
S[e1 21 iR uE " @ i e g,

e fagm

AT off < TeeT] eTE W foRd YRR o 9ol W I8 R,
THHT W T 1 SMER <t ¢, Foreep o) & &1
3T ST

IR oS umeTehadl 3Tad RO | 3Ted
oo ¥ <€ WE (Li § F) SH W agdl € aen &
A = (F 9 At) 1 ™ %9 Bl 81 98 gra oy
IS STU? 1 foR[q-RomcHehal sl XA Fem 9
Gaferd AT ST Heha €, S a7ed | o1 9 <€ @A 9
WA § qen 9 § A9 SH W ged! 21 e o
] T3 o hH B W TS selel SR it
o SehTT Sl © qe T - sk oeashal agdl 21 gl
YR T e B9 o | A S €, S-Sty WA
5o et 7, 99— fogd-Feoncashdl %9 St S
21 7€ Wg AP T o 9 2

e 39 g RUMcHehdl Ta TLHTY] e shi
Gelel S T B A 3FE AT g SmoTeHeRal 3R
Fergetl o die GeY H Heql H Ghd 872

31T el § Solae ofsd @i Yae Wgta st
B gHifeTy o -sRomcHehal 1 Tien Wey s1uTqg al
& TuEEl ¥ ¥ 39 YRR e H qw wt fagg
STl Sig- o T &1 37eTq TUreE | gt Bl ©
(T wrg TOTeET W R B €)1 T YRR o o A
M W dEl I Igd-ROMEHSAl ®H TH H 31U

Z AD
z

[ T oot Tt

| SR TRt

>

E

ferg 3.7 sad 9RO § @l #i sEd ggid
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ARUlt 3.8 () TaEd-RUTeTeRar =t W= (Oifern 4HT)

UTHTIT (3T 1) Li Be B C N o F
TorIa—RoneeRar 1.0 1.5 2.0 2.5 3.0 3.5 4.0
UHTIT (31T I10) Na Mg Al si P s cl
TeRIq-mumeaR 0.9 1.2 1.5 1.8 2.1 2.5 3.0

ARult 3.8 (@) Taed-RonaTeRar st W= (uifen THET)

YTHTIT (&1 1) fae[-RuTeTehal o1 WM|  UXHIIT (71 17) Ta=Iq-RuT@rehar &t |/
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 )%

ot | R A (A1 U1 qoreEl | gig gt 7)) |
1wt smed ygfaal w1 dew ¥ fad 3.7 °
I 2
3.7.2 TEMEes TOTEHT § TEd ygtd
el o TEERTE el o ogd 9 g (SH-
forRtl e (diagonal relationship), 31fha T I9E
(Inert pair effect), ORI F’@'_'—«Ff Y (effect of
lanthanoid contraction) EF\’JTFC{ W T Y AT
Tehehl O N1 39 9 H dxall i TAIShal | SATafdal
T S e | (Li 9 F T) TR O 61
I &9 H
() GASTehdl W STEfddar AT STTeRATRTOT
STy
ISRl d H Hewqul Ui ®) T dw %
TR T me o SR W T HE ST Hehdl €l
freges et (Representative Elements) ] HArSTohdl
I (BT STeeaeh Tal 8) 39 aw o aead
I H SUTEA SeiaHl 1 HEA % aUel Bl € Aol
S F W& H U dRY ToiaeAl i G HeM W
FEeldl ©1 HAShAl o TIE W E SRR

e TS <hT WA el €1 UH < Al W fer s
&, S afferiis & OF, $1R Na,O! 37 AifiTehi # i
o et §, fehT fergd- = omcehdl 1 %8 F>0>Na
Bl TA 1 SRl ToeiteR faemE 2s22ps R
TP YIS TWHN] OF, 310 H SfRdsH o Th
TR o W1 AT il §, TS whi Aferienor
e -1 §, iR 36 S0 § § A W] @
TSI 1 &l Sl fa=amd 2% 2p* 21 TE
TS TRAT] W I SelF A kT HASH HI g
THIfCTT qant STeRdTRToT 3Taeen +2 81 Na,0O 319 ¥
SiferdTS 9] Sifen fagq RomeHeh B o R0
TR TEUT YAl © AUl Yok WigdW UNHIY] Uk
T ol B 37 SRS SRR SFeE —2 Hi
Tl ?1 S0 R Gifegw (Fgat s soldeH
famma 3s' ®) U goreR ATeRASH W1 3 € SR T
T ST SRR ST +1 | SeieRi SRUMcHeh
1 M Tad gU Uk o9 Afier W qed o TR
TRHIY] SR 3T TXATY] o SO hi G TS0 HIA i
ITeh! * ST e’ HEd B

TIZSES qAT AadIES | <l i GAISTohdl i
aTed 99 (Periodic Trend) 1 TROT 3.9 § g9
T 21 adl oF THETH HEeR | 36 e i 3T
Uil w1 W T H o=d off 5= T T {1 w5
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e fagm

g 1 2 13 14 15 16 17 18
TATSH A aht GE&AT 1 ) 3 4 5 6 7 8
HIASTeRdT 1 2 3 4 3,5 2.6 1,7 0,8

@W@’ﬂ%,ﬁmﬂfﬁm(\/ariable
Valency)ﬁﬁﬁﬂﬂﬁ%lqﬁa?ﬁﬂﬁlmwar_cﬁ
TS TS qwl 1 T a9 stficreor @1 gHeh
I TH 9] H A

33180l 3.8

e AR 1 YA i gU, Fefarad i
At adl o HA 9§ 5 AR o S1u-g
AIfI (prediction) wifsu— () fafasq wd
A IR (@) UgfatEm aen gewt

&

(%) fafasia e 9rvlt & 149 a7 &1 a
2, T waisha 4 21 s, So179 e
(RISF IRER) *1 T 7, HT HASH 1 B
37d: ATk 1 YA SiBr, el

(@) T |Reft ® 139 a9 &1 ad T
®, TSkt Werstehan 3 €1 HewL 169 o <l el
2, TEe! waiwehdr 2 1 o7 UeqiatEe qen
Gewl | 5 AT 1 T G ALS, BT

(@) Tgdia a1rad oF a<ai oF TSt | STEITAr
T 1 o Jo el A 1 (o), =t 2 (afferam)

R et 13-17 (SR W TetiA) 1 o o e
@l ¥ orsh Teqetl | foe #) Sreoned - ofiferam
3 g UgeT ¥ da aRfeem o= & 4R
yget @ o= Aifes s €, e e 9k w
TEHdee 99 Bd ©, Sl 3 UEE WA
AEfTeR AifiTeh S B arede | wliferm qen sitferam
HUI: I o o fgdia el (S¥— AR 3R
tfafm) o stk faerd €1 st Toree # 59 e
1 gl w1 fomol Hay' (Diagonal Relationship)
FEd T

s- iR p-=iF % T % WE ¥ o T
1 oMl § 9UH q<d o 9 THEfe e8R o &=
HROT Bl Wehd B2 Teh! STHE SRR 9 HROl o
B T el BT DI SRR, S SRR ST
T2 Ak o SeomeTehal o o6 Yo §&e | fqw
IR ISR e (25 3R 2p) &8 1M o fog o
eI &, S ol ok fgdia 9w ?q 9 TS e
B T (3s, 3p, 3d) | HorErEy g % YUH U h
fou stfireran Tedaisehal IR ©1 SSEnd— &NH
Sad [BF,| o1 Wehdl €, Safsh o o 311 TR
3T GASI HIFT 1 IR Sl o 9R 9 1fus
Sl 1 TAM 31 o Tl Y Tehd €1 IgEned—
TfATET (AR, > 99 €1 39 € 96, p- At

HRUlt 3.9 Hifirenl o Gl GRT S9N MW aval ht HASTehdl | ATad-Ugia

HHg 1 2 13 14 15 16 17
HESIES LiH B,H, CH, NH, H,0 HF
<hl A NaH CaH, AlH, SiH, PH, H,S HCI1
KH GeH . AsH3 ste HBr
SnH, SbH, H,Te HI
m@’ Li,O MgO B,O, CO, N,O,, N,O -
<hl A Na,O CaO AlLO, Sio, PO, PO, SO, Cl, 0,
KZO SrO Ga203 GeO2 AszOs, A5205 SeO3 -
BaO In,O, SnO, Sb,0,, Sb,O, TeO, -
PbO, Bi,O0, - -
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It gad At RS 21 (Ae—

s T ¥ gofa: @ @ B )
2 TR TR T T T HIF ST
88 AT 2) | 3Ted GOl § S B W ged
A s 3R A7 § Wed % TEETR
43 1 framsfier @t 81 30 wR w9 9 @R

T <

gifcersh 531 M/ pm Li Be
152 111
Na Mg
186 160
Li Be

s B M™ / pm 76 31
Na Mg
102 72

sTfeRa e foRamsiad (& wgst
T) SR Wi ST SR Y9 Bl
T 3R T T R (T IRER) S
W T SRUEA Sl TSI et 81 3

ol § 9YEl o YW §ee wWd ° ua fgda
e o A WS W p - p Y FAH H gAA
Irod W € (f-C=C,C=C, N=N,N=N\,
C =N, C=N), Safes a7 o IRl G5e TH1 &l
T U B

ITTEI 3.9

1 Wgfatem % AfE Al [CL(H,0)"

TGMfEm &1 SAfeRieol e (oxidation

state) 3R FEHASTERAl TAMF 22

'

Uefftfre Rl SRR ST +3 IR Tl
6 2

3.7.3 TEMATeh AT feraroiierar a9m
srrataar

T $o Hiferh TON (SH—ITHT0] TeH A e,
I T, TR ofed Toedt 3R Garsind) |
e Ygid &1 AT fhanl ofd & &9 98 9 Y
T fr oTafda soleeiter fo=re § Hafd ©) wifdw
@ A TUH qwl oh Solaieh [aeae ohi
srfureafeaa €1 awdl o & Hifersh ol 3R TR Tl
T Hay @IS i HIET T 80 FH3|

T WA B fop orad A o 9 € @i 9 W
A TS T B sedt §1 thoreey ated |
AT T RO Sedl € (S STIEEl hl
Bre, e faawor 9m 3.7.1—% o o 8) aen
TR ofed Tl 3 atfesh SBoTees 81 Sl 2|
e wad o R feerd dve i SR T
G Y ¢ 3 Gad <€ 3R o ool I Sl afe

T[T 1 HaY ql oh STIUIA ql SUEIH
ZEER ¥ &1, 59 319 a1 ¥ e Il i =fcaeh
qen ereNfeareh fagroar 1 3@ dien Hey ?)1 oned |
¢ 3R 9 IE IR WH W eifears o1 § Rl SR
Aeifeash O H FE@ad gt 1 al w1 TEEt
fepameficral SAent sfferdior 3R Totis @ foman et
TR # S Gl T FET AdSE ¥ qw #
sifafsren W g9 faem w3 eed o A fRRl o6
Tl SIS | TXedIgesh Gar ieh iiegs aAmd
&l o8 o R % qwdl oh WHURl SeuEe el
s & B § (STMEM— Na,0) 3R S o
TE AR T, STk ATIES Tl It (ST
CLO,) Tl HeA o ool oh SHES SHAYH
(3TN~ AlLO,, As,0,) 1 ST (S0
CO, NO, N,0) & €| 39t (amphoteric) 3
AR o WY TRAg R Tl o Wy e SRR
T €, Seileh S HeES § 31 1 &R i 1O el
2 &

IETEIUT 3,10

S 9§ qEEtTe sifafshan g1 <M % Na,O
T g T CL,0, Th AT AES 2l
'

Na,O STl ¥ AfAiHa1 $hich Fael &R Sl €,
S C1,0, Toe ST ST 2

2Na + H,0 — 2NaOH

CL,0, +H,0 — 2HCIO,

& A1 STRAT T[0T o1 G0 o779 fefews 9 §
FT GHd T
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fTEqs dw@ &1 qadl § HHAU st
(3d oft) @1 3Tad | TXE] e 1 uRddd sgd
FH g ] B ¥ uftdad eriafies gowHor erget
(4f90f) o foTu IR ot 1 B1 3METH el s- 3R
p- =l o adl o T B UROITEEEY 3 awd o
1 3R 2 T ergeti 1 qor § %1 fagaea 2

& i oF q@ H ITh TAN-HAG aed
T GG TR qe e B Sedt 81 e

e fagm

Hfl-uR S Tl Wedl © SR geleR wfed
Mﬁﬁaﬁaﬁ(@aﬂaﬁ?ﬁﬂiwa?
4 ¥, 5= wm 3.7.1-9 § @i T 2)
21 T YRR ot H AN WH W efersh o0
qad ¢ SR sfeas U wedl B1 39 W
Wwamméﬁﬂmﬁaﬁmmm
2, 9 & 9] § WA WHHu ol w1 ygta
Tooh fawld 21 3@ e W] SR AR SEEE
Tl ¥ wHH Whd R

QRIIT

TH Teheh § 3T 37 o1 31 Sfrerd WRoft o foehrd o e1ezr fenan 21 Heefta STad TRof XA Seamm
R SR ol S S ARl § Al shi e Sk Sgd gU WY ShHish o hA H i alfes e
(3Trerd) S 18 Feafer Wl (ot a1 ufER) & Y @1 oTed § WA wHR HET: 95l €, i o
o€ T Yo § 9gdl €1 Uk o oh adl § THH FaAST IS (Valence Shell) Seierieh fomamd eiar 21 gifag
3 GHM TEETE UEE i g9l €| Tk g STed & qwel J o1 9 S AR S W selaHl #i ge o
gfg BIdl 81 37 STeh1 GaASThaT (Valencies) =1 Bldl 21 afrad TROM H el fa=Id o SR T =R
YehR o <l i YEH i TE €1 3 el B— s- scdleh v, p- scdieh avel, d- scdieh dvel AUl _f scieh |
1s F&F § Teh SO B o Nl 36d G0 § eSS o1 T Sfgda 81 3 el § 78 giae
T sifus G urget &1 21 stergetl 1 G 20 giavid @ wH €, S ofad groft § < &R vid w fem
E1 W o, S engett 3R srerget o et €, 31e-41qT (Semi metals) A1 SU-HTGT (Metaloids) e
g (- Si, Ge, As)| o & 9 &1 IR 5gd W axdl o wifcars i o gfig Bl 21 o€ 9 <€ R S H
W 37 | eifedsh o1 H HHY e 21 qeell ok wifash qen TEEftR 707 Sk ICHIY] hHish o QI S

B 2

Al o TRATY] YRR, 3T THeH, Selagiq oifeet Teedt, faegq Foledehal qer Garsishal | Tafid
1 Yafa o St €1 ] e e | o1 R ¥ IR IR oW R Fedt € 3R o ¥ WA a8
W gdl B ST Tl qra: STad H WA HiH d@ R Sedl @ qe 9 H e o1 R sed @) faga
FUTcHshdl 1 ot 9t Tgf et 81 Solagi afed el WuRoEa ofed o <% 3R "o R 3R e
FOTcHs q1 o § e M W % FOMHS Bl B GaArsthar § off rafdar g S 21 S & AR
R f1Eus qwal o WAt A1 9 SIRIAHE Hefehl H Solae i T o sRIeR el S B ¥ T SoaeHl
1 H&AT SR 1A 1 Sl | TEEfTen fhansiierar afed o qFl fhrl T o stfueh iR e | weaw
%0 Bt 31 SIad ¥ Ted T IR qEEti sfafwareiierar selaeia il e Y GUHdl (A w9 STEA
THedt) o HROT Bl 21 ek fhareiicl ava Wepfd o Teds eteeen ¥ el fierd| 9 W Afiehl o w9 9
frerd €1 forelt ered o o1 31K o q<a 0T SHeEe o1 §, STelfeh <18 31X o el 37T STeEe ol
SIS awa me ¥ ¥, 3 Sugel sifeEe o IS siEEe S
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3.10
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3.13
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AHEH

3Terd GROMt T e 1 wifde SMYR I 27

Heea 7 fohe Aewaul [ureH i ST ST SRoft § qeel o SEeRTl S STTHR SHET?
F d IR 3§ @ T2

Heofta o armed oM iR ey ored fam o diferss R =0 82

Faled Hemst o SMUR W I8 fag Hifu & sted aroft & Bed aad o 32 7 81
=ifgul

e 3R ot o TR | T Sy R z=14 Faf fen g

I el 1 TH] Al fAfEw, S aed Rl H e afed 3R 178 ot o feerd e Bl
FH G a &1 98 FrEfafed g fean w22

(i) AT Fehel FANTRITET 5

(i) ¥ 9 g g7

T & ot | sufter axdl & sifask iR wEEfts o e o= e €2

‘o] T’ SR ‘et B’ | e R weed 272

fereft ot =1 arrerd o ] e fore wehr wfEfda Bt 82 g9 uReds w1 s o
R YRR H?

Hugelaien Tiieiis o 19 o He 87 T UH S o A fafey, s Fefated
RIS A1 Al o WY GuSeaRi e ghii—

i) F-

(i) Ar

(iii) Mg

(iv) Rb*

frefafaa v ) fa=ar sifse-

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

(%) T 1 TEAD &7

(@) % o 53 o wgd %A | =afted Sifw)

S 3T S TRATISH O B F B 7 3R FOEH! ki A Sk Sk TRATIgSt
=1 e @ stfus o= 2t 22 =men Fifsw)

I Tt 3R Sore afed Teiedt &1 uftefia & § faefia e T qen
‘ST ST’ Rl T Eieiehdl o 272
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3.23
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3.25
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e fagm

BIESISH TRETY] H 37T STareell H golerei 1 Sl —2.18 x 10-18J | WA BregieH
1 ST TIEH J mol ! o &l § YHehferd shifsg

[Tohd — ST UM & o oI Ot HeheUdT 1 SN Hifew)]

fedr o7ad o qai § aTdfeek 3T TOedt o1 hH 29 TR 2—Li< B<Be<C<O<N<F<Nel|
A ST fF () Be &1 AH, B § aifesh &1 €2

(i) OH AH,N 3R FI &1 A &7

MY 39 qe 1 ARA fhE YR w41 for Fifeaq o1 qom e et ffifyrem
FT YT EH Tedt T w9 €, fhg sqet fgdia omeee o eiiferam 1 fada
AP T ¥ et B

7 que i | 3T T o fRdl Thg o e i SR %9 BF o B Y HRE €7
il 13 o qE AT YUH ST Tl O UH (KJ mol ) H 39 TR &

B Al Ga In TI

801 577 579 558 589

M= 39 faged &1 ygfa &1 e s fee g F?

awl & frefafed gml § fag o 1 seaq afs wedt sfus woras 8mf?
i) OAF

(i) Fa1Cl

19 = Fred ® o o Y T seteei aifer wriedt e geieia aifed T & wHE
YT, AfHF FHOMHSE A1 HH FUMHS B7 3T I Ht Yfie S

TSR Al TITH IR Tolaei HUTcHhdl § 1 gl SR 872

Tl AT AT F N FT e BT WS Y0 W 3.0 21 9 36 HeH W
3T S wfdfeRan <2

39 fogia =1 aui ST, S WA 1 B 9 et g 8-

(i) & 98 TR W Hdl T

(ii) ST9 o8 TS 1 AN HI B

forelt ol o < TEEAehT 1 YUH SR et SHE B a1 fe=? g s wed
22 o SR 1 g Hifey

Tgeti iR erengsti § g Sfat N 22

3Ted RO 1 STAN Y gU EfarEd Tl o I -

(%) SH a7 I W a2, f5Eeh 9@l SU-9 § Ui Soieeq Suferd @il

(@) 39 I &1 AW FaR, St ygia g saeel &t @rE &1 el

(A1) 39 T &1 M Fary, fEw ygfd J seee Sl 9w S w1 F

(1) 39 ol 1 A SaEy, TEE WHE A WO, e, 59 IR T Sareed @l
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el 1 iRt We el § et 97

3.28

3.29

3.30

331

3.32

vorg ot o awel o forg srfufmarsiictar 1 d@dl ge w9 3@ YHN T
Li<Na <K <Rb < Cs; Sdfeh o 17 % awai | %A

F>CI>Br>I 8| 30! =& Hifs)

S—, p—, d— 3 f- ATk o Teell 1 WHT STEl el fom=rd ferfan)
aa, forer a1 seiaeifen fomma fre 2, o Tom atred |Roft # warsu—
(i) ns?np*, fmes foT n=3 2

(ii) (n-1) d? ns?, 9 n=4 8 a1

(iii) (n=2)f7 (n-1) d! ns?, 51§ n=6 2|

%o dll w1 999 AH, IR fGda AH, 1o Tedt (kJ mol ! §) R geiei afed
wedt (A H) (kJ mol ! ) fFrefafed 8-

el AH, AH, A H
I 520 7300 -60
1l 419 3051 48
I 1681 3374 -328
v 1008 1846 -295
\% 2372 5251 +48
VI 738 1451 -40

SR fau T qwt § § wE-E
(F) Fa¥ w7 sfafmarie &g 82
(@) R s sfafwEie oy 37
(M) T s sifafwamia e 82
(%) g %Y tfufpamtic sreg 22
(T) UH o1g 7, S TR fgefft e (binary halide), T 9
MX, (X = §@leF) €, o 2
(F) U g, S gEIE: MX (X = BaeH) dTel TR gegdst doRe S 2
Tl o frefafEa gt o Saer o o T fgaiht Hifewt o gt S g S
(%) hiferm iR siiaRieH
(@) WHfE iR ArEdeH
() UgHifEE SR e
(%) faferrta @R effadsH
(T) HITHRRE 3R TG
(=) 7191 a7 3R T
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98

3.33

3.34

3.35

3.36

3.37

MYk eTed AROt § efed frefafed § o fRus! e S 772

(%) TET &M

(@) T FeE

() YA wEieq gl

(w)  ferelt Fenieq e

aefeh e arvit & fory Frefefaa o g & &b @1 Fom o2t =2 272

(F) p-=dis | 6 W9 B, Fifh p-hiw o Gl wers 9 o forg afremad 6
TAFAT T TATTRAT BT B

(@) d-=oiir H § W9 &, ik d-IU-hIY o hefeh G oh foTQ Stferehad 8 seisiql
I STETIHd Bl B

(1) YIH ik H Wl h W& IH IURNT H RS HhAAIe! ST bl HEA
o SR B R

(9) T o SR o= i 9 THg S{fqq W) SIHare Seierie sl SU-hI31 SHeh
fereft Fien Gem *i yefi w2l

UHl R, S HASThdl e i J9Ifad ol 8, $9 qwd i q@Ets ggfa o

gt =hear €1 Frfafaa & o ®F @1 SR st iel ol gifed T Hedr?

(%) HaSe g&7 Hied 9@ (n)

(@) et eTew (2)

(M) ARt g

(%) IS Al hT HEA

Y TRl TR F-, Ne 3R Na* &1 SR 378 § fFaQ geifad e ©2
(%) fawta a9 (2)
(@) YHeA e &l (n)

(1) TR FEhl H ToiaRH-goae = femen
(%) TR KT U FHRel § @ FE ot 7, iR T SR gHE 2

A el o wed o frafafea o 9 S @ weH T 82

(F) FIh ST AR T 3T Q‘—ﬁ?‘ﬁ &t 2l

(@) HIT IF= T & faorg 9 Sa soie i Hepren sl 8, 96 S Toed
1 W AT Bl B

() 3T Tt o A o steaferek i 9fg Hasshdl ol o faeiae 1 e
Tl B

(¥) ¥ nAFA HEehi 9 Al n AFETe Heeh! i ol § Selaeil i STEm!
Y FepTen S Hevel B
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Tl 1 ARl TS Ul § eTafa
338 B, Al Mg, K @l o fou enfees sifireternt 1 @€l &9 s oF @1 8?2

(%) B>Al>Mg>K

(@) Al>Mg>B>K

(7 Mg>Al>K>B
() K>Mg>Al>B
339 @l B, C, N, F 3R Si o foIq e1urq eifretert 1 g9 o 9€l %9 [ a1 872
(%) 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 3R N qe Sifadierior Tueml o 18R W Sl q@Efe sifafwarsiierar
freferfea & @ &F o awi § 82
(%) F>Cl>0O>N
(@) F>0>Cl>N
(M Cl>F>0>N
() O>F>N>Cl
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