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S qwl hl 3%k d9ed T WHI-9R o HH H
Tl o TUTEET H ST GG sl <90 T4 I8 o
S M e 8l Y Wehl| 3T e S
Toeiel Jeie 3 T 1865 | aTeeh & (Law of
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T oF §AE & (TR 3.2 @) | I8 HaY I ThR
<hl QJT%FIT 313d HiTifdeh @R (eight musical note)

1 e JUH Hitlifaeh TR oh WY Bl 81 FAS H
3T T f9% Ca @& oF Tl dh Wal Udid gal,
TICAlch ST U9 3 ¥R ki A9 Tl &1 Hed,
WY 9= H g GEEd (ed) gR U 1887 H
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el hT A9 YT @—Wﬁ'ﬂﬂ (Eka-Aluminium)
qenl Tehl-fafeisi (Eka-Silicon) @il Heeld o
hee Tiferom SR SfeE el o 8 1 AR i,
dfeen & Al o 5w ifien qoremt b1 =R o
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3R g Heda 1 51 ®9 | diaesh (Tobalask) TH&
T H §1 1834 H gaT o1l 3ok Tyl &1 97 o 9vEr 90 URaR €=
Hieden =l 11 T 1856 H 3= WA § TdehR (Master's) sl SUITH
qol I 1865 H Tl &I UMY W il fR Ikt Fgfom diedant
foreafaene™ o WheR (@A) o 98 W g3l 3T U9 T 'Principles
of chemistry' o YRf¥e T8 o MR W Heela A * yafdar o6 4’ @i
gfquifed feeen den al o6 fau smad-unoft & @ ®1 39 ¥
THV-GEAT o 91 H s SHh T2l off| Heelld i 98 ¥ron foh awi
o 107 foFE YRR 9 3eh TRATY] oAl O Helfid #, Tk YR § Hiedtih
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TN T 1890 H FUH T Scpe TG (A qen diferom) # Wie 7 s fowiy ot &1 ufd
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I e 1 AT o SHR R SRR S 7ot &Y. et (Glenn T. Seaborg) = AT
A% 101 JTet a0 1 914 Heattoad ' JEfad fohan o, S ¥ 39 @ o @ieichdl 9| Hedld
T YoF AR o, fS8iH 39 awil o6 qdmEtTen o1 i IR | qwil o STEfadl o fagid’ i
YR == o, St @ie @1 g8 offl @ fagia amem 9t WM @@ (Transuranic
Elements)ilﬁ @IS &1 9id @l
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periodic functions of their atomic numbers.)
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Pure and Applied Chemistry) g1 ¥ f&d1 ST 2|
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&G SRl 3 T8 ‘mEfer™’ (Kurchatovium)
T A 3@ W H B H R wH F A
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Tl T iR T Uit | safd

WRUT 3.4 WAl o IUPAC TTWeR{UT B¢ Heha

3tk L) wfera v
0 nil n
1 un u
2 bi b
3 tri t
4 quad q
5 pent P
6 hex h
7 sept S
8 oct o
9 enn e

oAl I ki oh HA W TH Y T W €,
STE@ s T giar @ e 3fd | ‘33’ (jum) g
o S 21100 ¥ FR AT HHIF oA qol ok
[UPAC ™ ®RUl 3.5 # g9ig g &

TH YR, T q7 H1 ee ST A1 3R A
&R I Yol S ST €1 o1 H &% 39 o [UPAC
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wfaffe o Haer @ Tl AW qen wdte o S 2l
Tl A H S 9 R AN YR BT A & bl €,
ST T a7 HI WS gE & Sl AgT Yhe FH ok
foru ot Wi SiTfes ot = 21 Tehell 21 A%
118 o dwal 1 @i & Tt 21 113, 115, 117 3R
118 TRHIY] HAIE ATel awl o 3Tfeehd IUPAC Il

1 SO el 7 e g8 2

33U 3.1

120 TLAIY] % aTel aw 1 [UPAC A e
Tl (symbol) T ERT?

T

RO 3.4 o STIER 1, 2 T 0 3kl o faQ 7
(root) FHIT: un, bi A nil B 3W@: 120
THV]-%H% Fel T HT 7M™ Unbinilum qe
Ydteh Ubn &M

HROUM 3.5 UTHIUI-hATeh 100 | 3Tfireh arel aal ol ATHERTOT

YTHTUT-shHich BLE] pPricy IUPAC 31f¥hd T | IUPAC Wdish
101 Unnilunium Unu Mendelevium Md
102 Unnilbium Unb Nobelium No
103 Unniltrium Unt Lawrencium Lr
104 Unnilquadium Unq 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 * =
114 Ununquadium Uuq Flerovium Fl
115 Ununpentium Uup * =
116 Ununhexium Uuh Livermorium Lv
117 Ununseptium Uus * -
118 Ununoctium Uuo * -

+ IR [UPAC - <1 SIiwon s1eft ask gt &8 21

+ dwa, T @i < 2
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3.5 d<dl ok SelaEi-Teh fTa=amd a9
3TTad -|Iuit

Ul Theh W THH I S T fonddt wmm] o soiae
%1 TEEH =R FeicH HEAS 9 i S Gehdl 21 A
Fieq T (n) WA & &I So @i, 5 ‘e’
(shell) ®ed &, 1 = Hidl 21 TH € o ST T
e Te W] ® o fa=-Ta Su-mem | W)
W €, = 80 s, p, d, fFEd &1 WA § e[l o
forawor =1 &1 e ‘TRt fa=rd’ wed §1 frdt
T 1 3Tad gneht | feafq s9es R SHare sifam
el 1 FACH-TEeA i <eidl 81 39 90 H e
b 3Ted RO defl a<al oh Soaeieh fa=amd
% A WY oY o 9R § SAMeR U S|

(h) 3Mad W sA+eh o=

e & el A1 9Tel ¥ ok fU n 1 AF Saran
%I 3ed 9RO H ek SIUTR STTed (successive
period) &1 {f?[ 3Tl 359 & el &1 n=1, n=2
A% ¥ Heiferd eIt ©1 I8 @1 S Tkl € TR yE

WEE famm

=Y A (n = 4) 1 IRA WREH W, 45 FHerh
o W o WY T 1 ¥R I8 9 Hewu € R 4p
FHeh o W | T4 &1 3d HEH 1 T IE & ol
g, S Sl (energetically) ®9 9 SREN] 21
3 YHNR, W dw@l HT 3d THAEV-AUM
(3d transtitian series)‘ElTlH%}fGﬂ'cﬁ%I Ig Thi~saq
(Scandium:Z:Zl)@Eﬁﬂﬁ%,mﬁﬂs@ﬁﬁﬁ?
fa=Ia 3d! 452 Bl 1 3d e 5k (zn, Z = 30)
w gof 9 ¥ W S}, T st o
3d 10 452 T AN EA 4p FEH F T o @Y
i (Krypton) ® TATA Bl 81 el e =i
e | 18 77 BId B | Uisell 3ed (= 5) WeieaH
¥ & Bal 8, Y Sed o g9 ¢ SHH 4d 3w
(ytrrium, Z=39) T 4d HHHOT Lot (4d transition
series)?j@%ﬁ?ﬁ%l Ig Ad 5p HEHl o TH W
W(Xenon)mwmélmm n=6) k|
32 O Bld Bl SR SeleR 6s, 4f, 5d 991 6p

e | qel bt GE&AT, W M Sell-TR § SYeTs
TRHTY[-Sheteh] 1 WEA W AT Bl 81 39 ThR qUH
A (n=1) 1 YR Ted et TR (1s) o T 9
& a1 21 SEH Y a7 B 21 e w1 T
(1s') denm &= (1s) 81 39 YR, G&H i
(K Ter) qof 81 <11 ©1 9 3Ted (n=2) oiferm
Y RH B ® (Li=1s2,2s"), Ty 919w seie 2s
ek W WOSl il B e e difeEd H WR
o SR B Bl SHeRT SRR forTd (15%,25?)
21 THeh 9% AR a7 ¥ YE L gC 5 89 e
% d Tged €, A 2p herh qUl ®9 § solaql o
X S 81 39 Wb L shivT 87 (252 2p°) o<l ok
g1l quf &1 S 21 oTa: g STed o Al i HEn
AS T T SAEd WROM T dEU MEd (n=3)
Hifeaw qed oF WY YRH Bl €, foeH seeeE 3s
hereh T Sl 81 STRIR 3s Td 3p Hefehl § seiaeHl
o T o YN dER 3Tad | qal ol He Hifedd
T A q el TR S 8 Sl 2

FeTR H W S Tl 4Af FEH w1 WA A
(cerium, Z=58) Ee) RIS FET F"i?elﬁ'l'qq (Lutetium,
Z=71) W A Bl B | 38 4Af ATdiieh WeRHUT Sruft
I SIS Sruft (Lenthanoid Series) HEd %I

i 3T (n=7) Bed aed o waE 7, forew
TR ST 7s, 5f, 6d 3R 7p ek H 9 B
T ?‘%ﬂ? faferrt (artificial methods) g1 HHA-
fafefa Yo axa €1 raat e 1189 TRAT] HAtH
ael (14 @S 9 ared) d@ o i qul BT, S
Iop TE-UReR ¥ Gefea e

Q%Eﬁ?il'q (Actinium,Z=89]$tl'ﬁﬂ?[5f h&h
T S RAEEEY 5f Al WRWUT- AU
(5finner transition series) I« KKl %I 3’@[ ‘fo\':!?ﬂvl'qg
g’ (Actinoid Series) Fed &1 4f e 5f A
HhquT- SO ol SATad AR o J=F 9T § 9l W@l
T, iR SHeR! WL hi TeJUVT T@1 S Feh 3R



Tl T iR T Uit | safd

1 € TEH TOTEH 916l q<al i T & WA H @t
FITeRT0T o fagid 1 ot wred foran s dehl

ISTEI 3.2
3TTerd |RO ok Yied 3Ted | 18 el o B i

R A9 T YR wi?

'

S6 n=b5 Bl €, @ 1=0,1,2,3 Tl €| SUeTH
HEh 4d, 55 3N 5P HT St o TG hl HH
TH YR 8- 55<4d<5d W Fel THeART 9 hareh
Iue B | TTH SATUehad 18 Tl W S Hehd
21 gHifery emmed 5 | 18 a7 i R

(@) FEaR A ie fa=ra

T & ot O Seater W9 § Iuferd awall o st
HIY TR fI=E T Bd &1 T ol HEh]
o Sufterd seiegHl w1 T T o ff T9H B 2
ST % fau @ 1 % d@l (9R Oget)
mmmmnslm%,ﬁm:ﬁﬁ
@ T ?1 39 YRR 9% T g Wl @ R R
X o U SHh WA R R wwd €, A
for 39 TTifas TE-FEEE W

3.6 T fa=ma iR a<at &
YhlT ( s’psd,fw)
T eTiienor sh1 Ugifeer FeleR * Siithess 1 fagia’
(Aufbau Principle) a1 Wl'f[[?:ﬁ hl 3@% fo=amg
%I 3T TROM o SHeaier i (vertical columns)
T feog = Th T (Group) e qiEr (family)
1 T T €, IR G THEfT o <id € 98
YAl SH(T BIdl €, siifh 37 qwdl o STeidd whivl
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o gl 1 G SR Tl Tk € YR I el
2124 a1 fawreH = fafe= stent s,p,d 3T _fF
H foman S Gehal B, S 39 9 W TR e © T
foh e Wb o heteh SeigeHl g W S @ B 39 fe
3.3 H <urtan T R

39 YHR o TR0 | I S9aTg 3@ i fHerd
T| Ugel {UATE Eferad &1 21 54 - sl o awdl |
oI g1 <1feq, TXq SHHT T Ted 9rolt § o 18
o <l o WY p- sl | ¢ SHRT SAfE 39 SR
EES % for Eiferem =1 Has i (valance shell) TU
9T g € (He=1s?), FSioeh whoreaed 78 Iopee 6
o AT 1 YRf¥Td L &1 SO STYEIE BEGS
%1 2| SHY hael U s- ToieeH ¢ (H=1s)| 39 TR
TR TIE 1 | H A Orgeni o e g =feu)
T #R, FE UF O T Fh IpE W
(Eiferm) 1 sl forame ure Y Hehdt 21 39
YR SHeh] SHEER o 17 (Zelioi URear) w1 Hifd &
ekl 1 Hfeh 78 Tk a9 feorfd ©, ora: wEgee &l
e OROT H T SR ST W T < eAfuk
TeRET W T R (T 3.2 3R 3.3 W1 2|

319 3 9RO H @y U =R YR o qwi &k
T A 1 == g9 4T 3 qdl o aR H e
TSR h1 faawer g | e S 3ok aeor s
== w0 o fou f59 vrssreredt o1 STant femean T §,
IHHT RO 9 3.7 H A W R

3.6.1 s- &leh oF d<d

ot 1 o awl (R G1get) a9 & 2 o awl (KA
TR1 ¥1qeT) oF STRIaH Shivl oh T SRt faard
SHURM: ns! dAA nsQ%IEﬁa’ﬁ%W\‘HﬁﬁﬂﬂUﬁ
& s =ik 9 Heg €1 3 et femamsiiat eqd #1 eh
AT TIedt & OH FH e ¢ A T WAdgEh

TTHTIT-HET Epies FolaR e fa=ama
S Li 1s?2s! 37T [He]2s!
11 Na 1522522p63s! AT [Ne]3s!
19 K 15?2522 pf3s23pfas! 3TAAT [Ar]4s!
37 Rb 15?2522 pf3s23pf3d!°4 s?4p°5s! YT [Kr]5s!
56 Cs 1522522 pf3s23p®3d'°4 524 pb4.d'°5s25p°6s! JTUCT [Xe]6s!
87 Fr [Rn]7s!
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1g Lol 1pjiab gt he % (E0) Birne pn (B TT)) Biss (|

| 1

)

Bits 2h dp 2l |2 Job 12k o [l3D b [ndi Pelie th MRl o ks 4 [blik behjb] €€ KR

S
T | ON | PN | wg | SE | 30 | Y@ |wD |wy | nd | dN ed | Ul sprounoy
H
T | A | WL | 1 [ o | Aq | QL | PO | ng | ws | Wd | PN | id | @D sproueyjue|
M00T1d/
onn|snn| AT [dnn| 14 (0| @) u) |8 | sa |y |sH |ug | 8s |aa |34 | ov | P9 ey | 11 | sL
WV (od | 1d | Ad | L | dg S nv [ | o [so |98 | m [®BL [3H |®T | pS eg [ SO | 59
SX'| I ]aL | 4S | US | uf | dg PO Sy | Pd | UM | DY | 9L |O |AN | 1Z | A | PV IS | qQd | S
DL I | 9S | sy |90 | ¥D | dp uz [ n) [ IN[0D | [uN | D | A | IL | 9S | pg e) | | sy
w | s|dalis|iv]|d T 1m0l 6 8 L 9 S v € 3N | BN | g
SN | 4 |O | N| D| 9| dg AD0T14dP og | 17 5T
2]
H u ¢ 1 Sl
8L LI 91 SI #I €I
D0T14-S
M00149-d




Tl T iR T Uit | safd

SRl Selae R o T9aTq 1+ 3T (& angs
H) a2+ A (G & ergewt H) = ofd €1 ot
T e & IR M W ST GIgell oF i T qen
sAfafareiaa o 9f e 21 sifusw sfafkaria e
o IO o Yhfa | g ®9 H T qE e 1 oAt
3R alferam ol BIgHL s— il o aw@l o ATH
& &9 ¥ i e 2

3.6.2 p-=Aleh ok d<d

3TEd IR o p- stk § o 13 ¥ TR a1 18 IR
&WH@W%Ip—W&ﬁ@TS—W%
T *l §gF ¥4 ¥ %Us a7 (Representa-
tive elements) a1 Y&H Tk T (Main Group
Elements) el STl €| Yieh 3fed | Seh! STeias
Sﬁﬂ%j'ﬁ?ﬁ:ﬂmnsz, npl'@lnSQ, npﬁwqﬁﬁrﬁﬁ
mélmmnsz,npﬁ,mﬁﬁﬁm
oI o WY THT B 81 Septe W | HaArS i
o geft et ol ¥ R W T Bl SelaRl
Y AT SIS TH TR SHwel Sl S8l agd
wfed W 8 sEIfT spw AW R TEETTR
sAfafemareiictar sgd w1 a1t T Scht T8 & IReR
T vEel rrged o THEtE €9 9§ eyl o
ﬁ@f%l7ﬁ@f$%@@?(Halogens) qem 169 o
% qd ‘HehisH’ (Chalcogen)| 37 1 a7 o dwdll
H 3T FHOMHE Sﬁi&ﬁ e Q%‘fﬁ (negative
electron gain enthalpy) Bt g1 3 o @ 9
HUL: Th AN T TR TEU H AR S T
TR o= Wi Y o €1 eTad | o 9 9
R wg W el ok Aellfereh wer § gig el € qen
fordt anf § SR G 9 T WE T R e Aeqoi
o gfg el 2|

3.6.3 d- &leh oF avd (HRHAUT a7 )
aTed gRelt o e § ford ot 3 9 9t 12 9 a
d- <Al o X HEeld | 39 sl o el Wi
g ek SMIaieh - SAfeeel § Soiaiqi oh T SH
& YR W H A6 B FE FRor ? A a
d-=Ateh o v HEedd €| I adl & GE=
TARITR o (n-1) d*ns®® B A Gt q
Tqu €1 37 aeall o ST W i e & e aferdt
GAISThdl Td ST a1 R H €, 3R SAH
% ®9 ¥ WK B €1 Zn, Cd 91 Hg o 9E=

79

TR o (n-1) dns? B4 gC o I gy
TGHA Tl o Fgd-9 AU Rl S TE H 2
d-sih o q7 TEEHE d) 9 SAfarmansie
s-&Afeh ok dwal ael &H fRamhe 139 qen 149 9
o el o e U YR 4 Uq 1 1 Hid &1 g
HRT d-scileh o el bl “HeRHUT avar’ ot Fed 2|
3.6.4 f ATeh oh a<d
( TTafier GehRUuT a7 )

e 3fed ARt | e 59 qeal o & aifast e
¥ w TR, 3R weMEE (Ce - Lu) T
TFATE (,,Th - ,L1) Fed &1 37 Sfom & aet
H TEAM A UM TolaRi-e IR [(n-2)f
14(n-1)d®'ns?] §RI HI Sl 21 g vl | Afam
TR fSU-HIT T Al 71 S SR W 3 S
% T Hl _f-oAleh ok dvd (3Tdeh GhHHU aw)
Fed T 3 Tl o ol € TAE 9ot § o ok
TOT S GHE B | IR TeHTge St o avl &b
ST T STRATeRTT AaEeneli o Hea®y 4
el 1 THEA Toh G A-SATge S o dwell o
o ° srefush Sfeet el 21 GeRiAige Soft & aw
et (Radioactive) B %I oed g Qﬁl?ﬁﬂm el
i TfeRTE sTffmaet g Fmm (Nenogram) &1
IEY ot H 9 H e fohan T €1 g9 deell o T
F1 1A ol w9 U T @ e @1 I & R
el e TR aee HEA ¢

30T 3.3

TIA] A1 117 TS 120 ATt adl i @Sl 319

Tk el B U €1 STy foh S vl b1 T Ao

gt o forg afar/ant o g =ifen don uois

T SR fa=ard = grm?

&l

fo 32 § & T ool 9w ? R wag
FHE 117 I T P TIE e GROT H
eeeR aftar (et 17) & At s H= g qen
ST TR fo=md [Rn] 5f°6d'°7s°7p’
BITI| WRHT] AT 120 AT T 1 T o 2
(a7 g1 o1qe) H Ra o S T T SHeRT
36’15@”:'155 fa=Im9 [Uuo] 8s” B |
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3.6.5 g, TuTq AR IU-eIq
T@ll & s-,p-,d AT AT H IR0 & STl 37
O o SR W A IR T 3R Urget qe sterqet o
faffsra femean < wepan € (Fors1 3.3) 1 9 ol o 78
wfer o rferek e rgeti 1 ®, S efed Wl i
o€ 3R feord B1 orqd W & q9 W GEETET S
Bt E (Aol ST STk 7, fiferm iR wfsem o
sk i SIgd hH, THEY: 303K 3R 302K 2] @
o Tl T FeHlh So B €1 3 g qen T o
g 2id €1 3 erEaaed (UiE 9 died R del
= | ee S Geh aret) qen a4 (foeeh ar @iw
1 F) B T g e WO % T SR
feora &) <l et Aol ® feredt ot o el o enfern
i i
o o1 3R ¥ 6 I 9 R sk 01 9 BId 9
Tl S7uTqe Herd W 3 TE T B €1 gk e
qN FFUAIF FH B & (SA 3R HrEA T7aE ) |
3 g qen T o ey =erh €1 9gd | St
3 TR (Brittle) 81d €1 3 & o194 IR a1 = B
g1 Tl o uifersh © Srertfersh Ol H UREde e
(abrupt)qﬁm%,mngﬁaﬁ?@ﬁ—ﬁ?ﬁ%@
(Zig-Zag line) & &9 W 3@ i foern 21 (Fas1 3.3)
3Ted ARl 9 fowtl (2E-9E) @ o et feerd
S, fafeaet, em8fen, T=a 91 Sqfem @,
et e Srergeti— ‘<l o stfieem <l €1 g|
TR o el 1 SU-41q’ (Metalloid) F&d 2l
3SR 3.4
AT ik AR Sfed wRoi § feufd w e
¥ wad g frefefea a1 ST 9@d g
Uifcash @07 o HY W Fafdd ifed—
Si, Be, Mg, Na Td P

&

3 WROM o6 o H SW W Y i AR 91 W
ol o uifere TN A gfg et @ qen ored o
o @« SR A W e o R A
21 39 YR R KT T4 el & agd g e
T HT HH TH YRR BT

P<Si<Be<Mg< Na

WA fomm
3.7 A<l ok IUT-GHT W IMAfdar
3Ted ARt ® A 79 S W A I WE ST AT G
T T R W, A Al ok wifass qon TaEfas N §
T ged @R a1 Seeeond - fed emad o
T fRamiiad YoM off o w1geli § 9gd saml
2, T q%h Tl U€ Y 8 Sl @ S A 17 ok
g R TG W SgH ogd SAI & St g1 g6
e FrEeTs ol o g § (S9- e aget #)
e Gl § S @ A9 S W e sed €,
Srfeh Terget o HE H (SH- Tee IReR) TR
¥ 9= WH W fRamier Tedt 1 o o oremt o
T i el T € SR T At i g9 ol HHee?
T 9+t Ul oF IW 3 ok T FH TEI] i HEl
o fagid & WA o Uil St SR A <A ghm
0 9 A &H fifqew o TEEtie qureEt w5t et
# faeem w8 R S Tele[ Hl WEl qe
F-E T TRt THS |
3.7.1 oifaer Toteal =t wafa
Tl oh e ifcen o1 (SE— e, FeeHiT , FedH
TS STOHHIT) SBHT, THTITS OBl SIS HHT STt
RedT <id &1 39 S9N § g9 WA U At
%lRITi, SIEEE] Qﬁ?‘ﬁ (Ionization Enthalpy), 3@13@7?
Afe @wﬁ (Electron Gain Enthalpy) #R 3@3@7'*[
FOUNHSF (Electronegativity) § STad Yafd o1 STeeH
Eaul
(=) uwwmg fr=r
THY] o SRR 1 TEl-UEl FuRon g @ wited €,
Safer Tk T 1 e smEr o A S weRdt 21
T STTThT THHRT HRV HIC[H &7 Teel a1 1 78 & R
WA 1 5 §gd S (W 1.2x107°m) BT 21
TIHTI] o 9N 3T 3@3&.’7"—! Y (electron cloud) T
S T wio Feifa T {1 ofd: T 1 SR
& We ¥ Fuifa 7 frn <1 wehan W o 9
TATY] T 9t e AT S "ehdt| Wi fafy o
YR R TRATY o MHR h1 FHeior woe & 2
T ST | T[S o = ®i < hl SRR
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o YR T AV~ STHR h1 STehcld Rl ST Fehdl
21 Tl 3TEY (Single Bond) X S8 T WeHdSh
3T'{[3ﬁ (covalent molecules) Y 3ufeerg g srenferen
AT ok AT o St R S0 T R ol S @
T 39 (TH) o TUR W HeHASTeh 51 (covalent
Radius) &1 3o TRl ST 81 SIEI0T & IR R—
FARM 310] o faw 94 8 (bond length) T HH
198 pm Feffa feran wn 21 5@ 7 &1 emen, (99
pm) , FAR T ET0] o gt erget @t enferes
1 (Metalic Radius) &1 AH oifas fohea o
feerq g HR HT Fqq ATRA gl (Internuclear
distance)aﬂaﬂmmglaﬁﬂ?%ﬁﬁwaﬁﬂ?
Wﬂﬁ?ﬁﬁaﬁﬂﬁz%pmél 3T IR o6 fag
Hfffcareh f5311 ST AWM 256 pm 1 3T, 3A(q 128 pm
B 39 Jsh H weHarst e qen aifas oo &
f\FfQE\Fw_OWI THUEE 5591 (Atomic Radius]WW
oo T 1 AR o7 qd B A1 €1 AT ST, WA
5o =1 x-Toreon qen ot SRkt fafa @
ST kel B

D qeell o faq wHT] B 1 7 wef
3.6 (%) ® fean w2

T YRR H1 Fgfaar T 9 @ @ Hi Herd

81

T, TS Teh1 =aren &0 TR STe9 aef SHeie ¥
b 1 3Ted | <€ S S T IHI- SRR Sl
S fgdftar amed o el o THI-3TRR § T ®
(IRUTt 3.6 % HT TR HY) | 79 YgA T HR
7g & for orrad o T 3R ded W AR e T €
TS e fee ¥, g T T o ¥ g
i & weEEY Rl TeaRAl 1 SATHYOT AMAE hi
AR wrgar Sl €, TSreh sRoT qeam] 5o w2 St 2|
TTed AROT oF a7 | GRHTI]-ShHih o WY1 TLHTT]
et ® off fafg w9 9 9ig 86 @, S| el
orgetl qen eedioM el @ faw wRoft 3.6 (@) H
i T 21 ot S g A 6 R 9ed ©, A g
FeH G&A (n) 1 A 9gdl € qU1 SN seieeH
(valence electron) ATf¥eh Ee) By BraT ST % BRI
o TR Soll-TR Seiaeql @ SR B §, < FHed &
w9 H 9el e[l W AIHE 1 SR FHH HL A
T el qHTY] T SR S&dl Sl 8, S 0E]
5o & &9 § ufteferd g 2|

1 3 1 eIl B o el Septe T w1
] e W feer 2 R T R 1wt T B
o SNl ST SrEfud B aga stfus @1 sEfey
IF TGl T qor TR <l HT GEHaers B @
T Hleh aredded e § S =)

AW 3.6 (F) 3Mad H UWHIU] B9 o A (WieRHET ) (pm)

YIHTIT (TS 1T ) Li Be B C N o F
Ty fare 152 111 88 77 74 66 64
TIHTO] (AEAII) | Na Mg Al si P s cl
REGILER ] 186 160 143 117 110 104 99
ARUT 3.6 (@) T W wwEy freen w1 A ((disRiHRey )
TRHTI] (S 1) HTuy e TeHTI] (& 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

o

80 F CN
OF

5 o o
WA T (2)
ford 3.4 (&) T s7ad § AT FHHF o G al &t
R i # TR

(@) At ==
I W] ¥ TH TolaeH e fEa S at emee
ST §, STefeh Ueh el el WU, df ORATY] SR
T S B 1 S 5 T reher et Tt o
fesq ST U5 FOTEA % ot G0 % PR %
AHR W A S Wehdl €1 WURU@AT deell i
A e ot W) B w1 wg € geid 2
¥FEE SAHR | 39 S W] (parent atom)
Safeh MAHF AW, Sk WA S & @l 2l
OISR Sk THV]H Afereh grel 8, iifeh
TH A e SAfdie soide BM 9 Soldl H
it ded € SR e TR tewr o e
Tt 1 S & AR R— TSRS 3T hi T
% (F )136 pm €, V@i TS w1 WA
5591 Shaet 64 pm T T R, Wifeaw @ HI
] B 186 pm 3R Nat 319 1 52 61 o=
95 pm 2l

SE A qel AT W Soldel i HE
A Bt % a3 WE@HE;VFIAT T3S (Isoelectronic
species)*ﬂ%?ﬂﬁ %I Hﬂ%ﬁﬂ%ﬁ‘ﬁ TS o IR0 %
0% FNa*,Mg?,0% | Y& Tefis | Soiae i
e 10 21 ek st w1 e fam-fae e,

WEE famm

300
250 Cs(262)
Rb(244)
g K(231)
8200
E Na(186)
150 Tias2)
E 1(133)
100 Br(114)
C1(99)
50 F(72)
| | [T T B
TIHU] kAT (Z)
o 3.4 (@) WA HH% & G GRT aigen ae sens
&t T st 7 giadT

Fiifeh Yodeh o1 AR O = 21 2tfereh SR
¥ SRl AT T 1AM %H NN, iR SR
MY N ST o s SR 2Afereh B 2afersh
TR O i ST e 1 A sy
T, iR Tl o o= TUl HfashH S g
YR TewT O Aferes 81 ST qen ST 1 SR
g S|

ISTEYTT 3.5

Frfafad iefis o ferawt oo stfesrad qen
frgat e =g =i?

Mg, Mg>* Al AI**

&

3Med § 918 ¥ E IR e W THY] B
1 WA Sl ¢ U Sl ST SEeh S
WA T qer § B el 81 SHseeRiw
e | siferer AR STeRT arelt T
1 e B B 2

31 SAfeehdH SRR el TS Mg qen =Faq
SRR aTelt Theist Al g

(T7) 3T et
dwall g SO INH Hi AEHS YHfd SR

* gzl Tieie— < A D Y sifere el R Sruje @ik deil soEgl i TE THM € el A ST 8 W1 doll i w1 o geRfd gl
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Tt el Sl 1 derl e (Ground State)
o faafia T T (Isolated Gaseous Atom)'@l
AR SeieR( i aTeX fehrer | S ol o 8, 39
‘T T T TR wEd ¥ TR W H- T
(X) T U SAF T 1 T T ThH 3.
| ¥ Tt uRedH AH o SeR g

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

AP TOed Gl el S wfada
(kJ mol™) ZHTE T e ol STl 2| Helifereh fifererar
Y 99 TR TAHRM HI JUFE FH & fau W =i
w1 ‘fgdir e el wed €1 39 T s A
TEEAS YohH (3.2) o §I4 BH | TgH el oh
ERER

X'(g) > X (g + e (3.2)

TRAT] § Toa 1 GO H H SUIM Soll i
ATERIH Bl 1 37 SET T SUIN S
B 21 ok Tt S et 1 U SEe gUd
AT T § STfreh g1 7, iR S W
FT AT H ARG STET ¥ eieed hl g
a1fursh e giar 81 36 WehR gl ST et o
M Tgdta e et & °E 9 Stk g ST
Tt g i A fafafde (Specified) T fomar
2, 28 vUg EA el He =@feu)

TV ShHiT 60 T ATl el i FIH ST
Tt w1 aeh Toret 3.5 | <t e @)1 ek W erafda
TR B | 3 fot @ 9% W ® fF 9k (curve) &
3T (maxima) W 3cp® T8 €, S quf gela
Eqk| (closed electron shell) @l % qaqan 3‘*@5
TSI fa=ama sgd €1 TrEl §) gE R 9% %
TS (Minima) W &% «1qe feor € qen 57 engaif
1 ST T 1 W A Bl 81 TE HRoT B R
g Uy @i framsiier gt 81 sues erfaftem =w
3@ fof ofad o 91 9 € WE F@ W al o qed
AP T o HEl § WEREA gy el @ 9o S
B9 o e ol 3R 9gd ®, 99 I9h 9Hl | !
Tt Bl 39 YRR 1 wgfa fgdta ermad o dwal den
Ho ot o e uigel o wEen: o 3.6 (%) 3R
3.6 (@) ¥ e ®9 ¥ f@dt 31 3qa1 wRO1 1 qeAf
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2500 [~ e

2000 =

1500 {
g

1000 [~

A.H/kJ mol”

500 =

THTU]-SHHIh
ford. 3.5 1 T 60 WHET-FAHI arct Tl & THH
AT Qe & Al § aRed

T I B— (i) R T4 SRl o Ted ST
AR (i) SR o HeA Fidervon|

Tl § e ﬁa‘gﬁ (core elctrons) =t fegfa
e T TS TS o o9 3T SH o Hhorawy
HAST getae ATy ¥ Ufferd (shielded) A1 Safa
(Screened) B ST B1 T YW@ & IRRE0-g9@E’
(shielding Effect) =31 * SreT-g9rg’ (Screening
Effect) %ed & STeRU-HE o R0 TH] o Harsl
SOl g STWd fohan T gure iyt See
(Effective Nuclear charge) iYer § SUferd amfaeh
TR AT (Actual Nuclear charge) T 9 &®
Sl 1 SErEoned— ofiferd w1 aRad 2s SoeeH
(FAST 3oTaR) STeh SAANE 1s his Sl gi)
HERUI-YHTel 1 WS Tl ¢ Ferea®yq Aoz
TS 3ol ardfas +3 YFEY ¥ HY YAE &
YR STNE M| STERU-I9E 3§ URfeafd #
SFAferh Joelt i |, S Sfidfieh HieT o ke qol
®9 ¥ W B Bl 39 FhR HI fefd en e aget
o 9 €, T ThIeh! ns! TR (n = SRIAH Hi9)
Y Tecl 9 | Sopte 9 1 Seiee+-To=d gl 2l

9 B9 fgdia ofed H ™ | TS ohi
3R dgd ¥, q9 HAY: T Uk @ ged Faed
F-TR o HEeh! § WA © q91 A4k W A
EQE 3@3@'@ (Inner Core Electrons) g T g
SMERU-g9d | Tt Jfg &l Bl foh e qen
W%WW@W@W (compen-
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2500

2000

1500

A.H/kJ mol™

1000 -

500 1

3.6 ()
Fig. 3.6 (&) 517 3mad o el & o8 9 Used! 9, S el & WAr-HHlF #1 Hord (@) &R

gIgeT & JUH FTT Tt A 3°eh WA T Held
sate) HY For | TH uRfeerfa o sgd gU Akt o1

ER SEIAY SO W STAl AT S-G9
STERUI-FTE 1 Gl | Ik B Sl €1 Thorasy
R SeR M el U &Y S § qef 3fed o
M &5+ T el o 3T Toedt & 7El | g et
St 21 e H A T SR ded W aRaH e
s | eifesk g W T/d € qen S ol o
FHOT e T SO G ATk iar g1 TE g9m
T o | = Hit AR dg W AN AT hi o
H ey ek meTequl B S {1 59 HH
TRIAY SR HI deH o fau &3 et &t
STrEvIehdl Bl & qe ot o e Y 3 dgd W
o AF el 1 Sl Sl 2

1 3.6 (%) 9 o= @ fF IR (2= 5) & W
S T 1 A SIRfeTaw (Z = 4) & Jo| SE
Tt & UH 9 %Y ©, ek kT H1 ACTRE
AT Afeh T S 79 T & g Feled Sell-wR
W R wd B, @ s-3eie{ p-gcigeid i qor |
T w1 SR eAfen eTeRfia war B offerEw o
ARIH SR, S SO TR SO, 9% s-geld
B, SEfeh SRA | aRIa Serded (S ST fohan
ST, o) p— 3o B Seei@Hd ¢ T e
& 3R 25—3@3@771 E1i ‘ﬁ?‘{ (penetration) 2p—'51@l7=|€f|=l

WEE famm

550[

Li(520)

500

4501

A,H/kJ mol™

Rb(403)

400} K
(419)
Cs(374)
350 | | 1 1 1 1
0O 10 20 30 40 50 60
60 TTHTY] HHIh (2)
3.6 (@)

F g § Ak B ¥ 38 UHR IR H 2p-
TAHRH dRfe™ o 2s-Soiaeid @i g B AR
FIT ToERMl g Sifus Uffad (Shielded) B B
31d: aRfeem o 2s- TolaeM &1 gal | aRHA @l
2p- ol A STEMT W YUeh €1 Sl ©1 3Td:
e &1 o o 9 oF Jem STEA Ted! s
UM %9 Bl S ifaftaar eF SR qen
TEISH oh YO A T o HqHl § @
forerdlt B 1 atferdior o fow yem e et 1 uH
LS o Yo A THedt & HH G FH 8| 3H
FROT I8 ¢ fm e o fiAl SRem 2p-go
fafq=1 p-sherenl o faafa © (g 1 fom), Safs
& 2p-anfied o B Word: gea qiaRyol & S
2| TheTEEY SIS o <l 2p-Seireil § § Tsh geiee
%l Gk T i T SRS o 9Ri 2p-gelagi | o
A AR 1 STl H SEM B Sl

3ETETUT 3.6

de ered % awdl Na, Mg 3R Si @1 9em

I TR A H 1 HH HE: 496, 737 3R

786 k J mol ' &1 qaiAM ST o Tephifam

1 Y¥H AH HE 575 91 760 kJ mol ' H H
foruer 2afurer 99 BT, sHeRT Sfad R sqEu|
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&

g 575 kJ mol ' o 3Afeeh UG BT UegHitay
1 A HEIREE o " 9 HH 8F SIeT,
Fifeh AMHH | 3p - ST 3s— Sl oh
gN e e B

(9) soEgE afer et
W HIE ITEE A WA (X) e e
W(anion)ﬁqﬁaﬁﬂmé,ﬁgﬂmﬁ@
Tt GRede 1 3 avel i gl oo Tt
( o H) F5d &1 o7 Toedt 59 q2a %1 A1 FEl
Tehdl € fop form wXerar @ WA gl i T
ek RUTEA S ol 81 98 HHieor 3.3 | gwin
T B
X(@) +e — X (g (3.3)
THTY] GRT ST T&T ¥ 1 Yo So1ardt
(exothermic) 3Idl SOHTISY (endothermic) B,
T axd o W9E W R w1 81 Sga-9 a7 S|
TR TEU i B, q9 Soll e Bl 21 qE
e H geteR e Toledl SETcHeh B | Seretunei—
178 ol o qdl (SelST) 1 SR afed Tt
1AM TR FOTHS Bl 21 ThT R0 I8 € o
Tl Tk SOe TeUl ik o TRl Scpe T &
TelaRiTeh T e WIed oY oid 21 36T N8 Sopte i
1 AR ey Tt 1 7 ST S Bidl
2, iR Tl i aqqH Felied &R 9 3 Faied
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TR H YA A TSl € S agd g S o
fomg g Seeieg © o Sepe el % Ted S
e 3ffed HROT § <€ a0 S T SR fed €, 5ok
oI gt ofed el o1 9 A SRS
B B

I e T o § gl afel Tt
o TiEdd 1 %A %9 g 8 g e
ITTER 2 GROM ok 37ad | o 89 1§ &b a9gd
g, 99 9&d Y U] HHI% oF WY Solei ol
T sifeh BTk Bl 71 Tad 9Roft | o 9
TE SR TH R gHE AHHE SEy | gig gt 2l
e BI T | TS I SIS Tl el €,
Fiifer Yo gaT Seraed oM ife o |f-Tehe
BNl ot | 9 R 3R g W geiee ofe e
1 W HH SR Bidl Sl 8, FFiifeh TWHTI] STeh
TGl € q1 Hiere g Solaeiq Afveh ¥ T ghm gl
YR i Y AHIGAT Tad IR § 3@ i et
B (Wl 3.7) W@l W 39 92T 1 Sooid wTAl
eyl & foh sifadism qen Teida & forg g
wfed Tt 1 W HHY: I o a § S 9
Tl W Y RUNHS €1 Tl TR0 3§ YK
B—3Ta SRS qT TS WA § geeR A
F §, T8 TS a1 T Seiee e et wem
Al ol & (n = 2) § YoRT il €1 39 YR SE
FieH Soll TR H Sufterd seiaeil R S Uit
B B FeH W on=3 (ST Cl) § Yol sl T

RO 3.7 HA o % FS qval oG AT TH* (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 - 195 Br - 325 Kr + 96
Rb - 47 Te - 190 I - 295 Xe +77
Cs - 46 Po - 174 At - 270 Rn + 68

*agd G JEael o T9EAE G 3.3 ° F9T Y Teicyt TRadd & HUTHE HH Hl SaRiT-a4al (Electron Affinity) (A,)
& &Y ° TR fFar T @1 WA GRT $oFia T XA W S Sl (14 gidl &, q geiaeia ayar F e 39
ST &, S St IRt & fawdid &1 afs fFE waEr) 4 geagia 34 & 9T 96T @ il 34 9gdl &, a9 selaeia ayd
F FUTHE SO ST & SAFA-AYA H WH FF W IR fHAr @ 2
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W, ﬁﬁh?aﬁ (space) Y aAfrer T SRl %I ELS)
YehR SeleR-Seloia iqehtvul sgd & Bl Sl 2|

ST 3.7

P,S,Cl @1 F ® ¥ forget sifusan swomcas
TSR dfed T qen et =an gl
dAfs Toedt git? e Hif)

'

o W o W T AR ugd W geE wfed
TR A T 9 o | e # SR
TG4 W FH O Bl €1 3p—Farh (S 7=
?) S TR TR B FT AN H 5
2p -HeH H S N HUA Sl €, a9
TRI-TaaRA WU S g 81 om:
Taffers Folcre olaeq aifed Tl T
1 R TN HAH A SO afed T
TRITHRY & B

(=) fas@ swoneAeRar
WA % TEERE A | Heddth e o
TS T 1 AT AN SR T hi AT BT
TUTeHe: A9 Taregd omeenal 81 STE Tt 8k
TR e el W1 W1 ST Hehal §, g ferge
SROTCHshal HOH a9 Tl @1 R off awal
1 T FoneaeRar & fou %2 gen-gus
Y (G- e S, gfee s SeE,
TS T YA 2NR) W fohE e #
et THET e ST S | ST @
SRt e e difer 3 w9 1922

¥ IS H e OB B 4.0 E
3Rl TG AT i TRl 1 AT 3R E
SR H BT g T AfuE B o
Tl 1 foregq EOTCERAT % I WO 3.8
(31) # R B

qeATY] e

Selae okl fhdl fau @ a@ L v <

o fou feer & 2S94 9 39 90 W
ARk Fxa & for T2 a0 fpg @ o @
eI ?1 Bt T W @ A R,
foRe oft < T 3w § foR YR o S

R IR CRIG]

¥ 92 ¥, T UMK FE P MR I 2, s
TR Y ST 3T S|

HIEROTE! fagq-FoTcHehal 3Tad Rl § e
o 9 WE (Li @ F) SH W agdt @ qen a1
F = (F 9 At) 99 R F9 €l 21 T8 vgfh
TS SQ? 1 TSR omcshdl shi o] e o
Gaferd AT ST Hehall €, S 37 | o1 W 0 21 S
W Hedt & 9o o H A W W W Fedt 7)1 oed o
AT 5 o HH B Y A gl SR AT
¥ ek Sl € ae fored - AT T 21 g
YR W S B9 o W A= W €, q SE-S ]
oo Tedt €, 98- forg- ol Bt S
21 T8 vgfa ema el o guM R

o1 3T o BomeHw T wEr] e
Tee) W MY B P 37 S frgd SBT3k
AU o o= Feel 1 Hou HY Fehd 87

19T T W sorg At w1 weEe ggha s
21 geifeTy forea-soTTeehan o1 Ten Helel 37T el
& Tl 9 2139 YRR ofed H el i fagg
FOCHRT T o T2 & Te1g e H gfig et @
(= o1 oTeEt W e g @) | gH WehR At o e
S W Al - RH BW W S1eg

[ T ool Tt

>
>

A e

A A
i
;

-2
o ool T

] e ] L

| G —

farT 3.7 s7ad QRO ° Tl B S7Ead ggrd
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ARUMt 3.8 () Taed-RuTareRar @1 W= (OiferT dureT)

TTHTUT (TS I0) Li Be B C N o F
ToeIa—RoneeRar 1.0 1.5 2.0 2.5 3.0 3.5 4.0
UTHTUT (TS III) Na Mg Al si P s cl
IEEGREAUIGEY 0.9 1.2 1.5 1.8 2.1 2.5 3.0
ARt 3.8 (@) Taea-Humeremdr st o= (uiferT durr )

TIHTI] (&1 1) fo=Iq-RuTEeRar &1 7| TRHIOT (@ 17) fa=r-FumEeRar &1 7

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

Torert | T STl ® (A o qorerdt | gfg gt 2)
1 |t stad ygfadl i daw H a7 3.7 °
R
3.7.2 THMEe UTIHI ¥ AEd Ugha
el o THETE qoeE § agd 9 gt (S
forRvl WeY (diagonal relationship), 3Tha 9 I9E
(Inert pair effect), ISERIEES Hep=d YHE (effect of
lanthanoid contraction) SENE 9 == A STATH
Teheh! H hil| 9 9N H el o] HaISTohdl | i
TE W TEd H (Li § F %) STHHI TUred!
I TH HM
() HAISTehdl W 3ITrafaar a1 TTeRieRuT
T
FASRal Tl H Hew™qul UeH ?) TW 9 ok
TR foramd o SHR W HHI S Gehdl Bl
freues awi (Representative Elements) 1 TASTRdl
YA (ETeilieh 3Teavde 6l ©) ST awd o STl
I H IURd SiaAl h1 HE@ o aUeR el & Al
373 &1 Y= H W SRIad SoaeHl i 9@ FeH W
FHEdrdl &1 HAShdl o T W 3 A

TR TS T YEANT il €1 UE < Aferl W foer s
&, S afferiisT & OF, 31R Na,01 3 @ikt # i
< I €, ForTeh! foIeq- = oTershel 1 %8 F>0>Na
21 TR 1 9 SoleRie faeE 2s%2p5 €l
TOHRT UF TV OF, 1] H S & T&h
TS o WY S il 8, TS shi tferdienaon
e -1 €, iR 39 AT W T FSAH T §
I 1 a1 SRl fo=mg 252 2pt B1 UE
TSR T T T TR HT TASH Bl T
THITAT SEeh! SRR 31wl +2 81 Na,0 319 |
e wRATY] eifeeh o[ RoTcHeh 8 oF R
TR TR I B AUl Yk WiEqH WA Th
TSR ST B 3T SRS SATRIehToT STaee -2 i
Teia ¥ S R Giferm (g1 s solaeH
fa=mma 3s' ®) Uk goreR SRS 1 3 © iR 3
TR STeh] SRR ST +1 B SeieeA SROTcHehdl
1 M Tad gU Uk o9 Aifier  axd o femd
THTY] GRT 3= UXTY] <h 3TMEST i T TRl Hid i
ITHT * ST TN’ FEd B

TIESRS qAT Aa1ZS | <l bl GASIhdl i
e ‘E‘f\ﬁ (Periodic Trend)E!ﬁ TROM 3.9 § g
T 2| el o THEfs SHeER | 39 aE i e
Wepfael ol 3 q&ash W 3T o == &l T €1 wgd
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R IR CRIG]

g 1 2 13 14 15 16 17 18
HATSH A et GE&AT 1 9 3 4 5 6 7 8
HATSTShT 1 2 2 4 3,5 2,6 1,7 0,8

@W@’ﬂ%,ﬁmm(\faﬁable
Valency)?l?ﬁ'fﬁﬁ%l et HArsthdl hHoT awal
e UiHge el 1 Tk ot srfiereror €1 gEen
AT B9 A% H HU|

IETEATT 3.8

3TEd AR 1 YA Y g¢, Fefatad i
I qell o TAT 9 5 AR S TG
YIfe (prediction) &ifst— (&) fafaesi T
S 3R (@) ugfufEm e gewt

&

(%) fafast omed arol & 149 a7 &1 ad
2, fSg* SaSd 4 81 SHH, S179 o
(ECASH IRER) 1 T €, 1 HASHd 1 2
37d: AT H1 YA SiBr, eI

(@) T |Reft |/ 139 a9 o1 a gt
2, ST WSl 3 B1 WewT 169 o o1 aw
2, okl walisshan 2 ®1 ord: Uoffafem den
Teht ¥ & AifiTeh 1 0 YA ALS, el

(@) fgira 2mrad oF d<al oF IUTEE! 8 JTETr
Yok a7 o WoH el ol 1 (efifere), =Rl 2 (aRferem)

R =t 13-17 (IR T FGAL) T o ok A
@l ¥ orsh Teqetl | fo= &) Saeoned - ofiferam
3 A ugetl ¥ dun aRferm o= e 4w
argetl o fa= diftes s @, foe ffvea dR
TEEASE S B €, Sefh o TS JUMa
AfTeR AifiTeh s B 1 arede | wliferm qen sitferam
FHEI: ST ok fgdia aed (S9— A SiR
tqfafm) o stk faerd €1 stred ordt | 59 wE
1 gl =1 ‘fasmol Hay’ (Diagonal Relationship)
FEd T

s- iR =il % T % T § o wEE
1 ol H YUH a7 o 9 THEfeS 68R o &=
HROT € Ghd B2 ThT ST HGER 7 HROT o
Il 8~ el 1 Bl SRR, Al SEy/ B S
qen 31feen fagQ- R oTcHeRal ol oh g 95 | fa
IR HASTh HeTeh (25 3 2p) &8 A ok oI o
T €, SR vl ok gt e 2q 9 TAR HEw
B T (3s, 3p, 3d)| FOEEEY g % YUH U %
fa etferran Hegasehal 9 €1 Seewnd— anH
%o [BF,]- M1 Wehdl 8, Safch ol o 1 6
3T HST I 1 R gaigeHl o IR § sIfasw
Sl i T 29 o o T Wehd 21 Iereon—
Tqfafem [AIF,] a9 €1 3a & T, p- Atw

HEUl 3.9 iR o Al gRT 9T MY Al ht WAl | SATEd-yg

v 1 2 13 14 15 16 17
HESIES] LiH B,H, CH, NH, H,0 HF
<l A NaH CaH, AlH, SiH, PH, H,S HCI1
KH GeH, AsH, H,Se HBr
SnH, SbH, H,Te HI
SHHTES Li,0 MgO B,O, Co, N,O,. N,O, -
<l A Na,O CaO AlLO, SiO, PO, PO, SO, Cl,0,
K,O SrO Ga, 0, GeO, As,O,, As, O SeO, -
BaO In,O, SnO, Sb,0,, Sb,O, TeO, -
PbO, Bi,O, - -
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Tl ged SAfueh SRR @1 (Ae—

S Tl ® gula: W Wi g 2
B | 7o e aife Uiiett o A ST
88 AT &) | 3Ted WROl H S B W gead
Al | gfys R T ¥ Te9 w9 TOERE
193 | oo @t #1 50 vR g T iR

T T

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

A BT M™ / pm 76 31
Na Mg
102 72

SAfenad TR fohamsiiaa (& wigst
) TAR G I ST Y9 Bt
T 3R Hel T SR (T 9far) e
el Y OISR WS il 21 39

o T | OYEl oF JUH 959 W § TaH fgdd
AT o T WSEl ©§ p - p §H M HI FeeA
Irad Wd € (WH—-C=C,C=C, N=N,N=N,
C=N, C=N), Safeh a7 o STad! T TET &l
FHT U B
IR 3.9
1 Ugfatem & A Al [CIH,0)°"
T &1 ATRITehol Seen (oxidation
state) 3R HeHASHT THAE 872

T

Ut Rl ST ST +3 SR TSRl
6 T

3.7.3 A AfTfeharoiierar ar
stafaar

B D Hifersh O (SIE—TRATY] TaH e B,
AT e, ToreriE afed Teedt 3K Fasiehdr) |
3TEd Ygfd 1 AT fhall 31d o 81 I8 W ¢
g for ol ot fa=me § dafd 1 sifas
TS TS TUHH qwl o Solaeie faere i
srfyeafeaa €1 axdl o & Hiferss Ui 3R TEmEte o
T GaY @ieH i HIRET 376 89 H|

B W € for orad o o 9 9 @i WH W
THY] TE T B wedt 1 thorawy oed |
AT Tl HERUA 9gdl € (P9 STUamR]
Bree, e faawor 9m 3.7.1—% o G €) qen
TR Afed T 3R eAfeeh SBolcHek & Sl 2
ed o oW o 3R flud v Sl SE T e
G Y © 3R Gad <7E 3 o e 1 Tt

U1 &1 FaY @l ok STIEIA qdl SUAIA
ZEER ¥ &1, 59 319 a1 ¥ et Il i fcaeh
qe srenfedrer oA 1 s@d en Heiw 71 oqad o
I AR ¥ R AN WH R efcss o § wH eI
sefeaer o1 H d@d B €1 a<dl w1 q9EtS
fopaTsiietal et SffeRio @I Beiie © famen s
TR T ST "Rl T Fel A @ qwl &l
sfafran W e faar +8 emad o A AR 5
T SATRATS | TIETgash A shich 3iferdse oA
Tl Y W S % awdl o WHNU SedEs Had
aifue &Y B € (3T — Na,0) 3R St wod
TE AR T, ITeh ATFEIES WOl AT (ST
CLO,) T HeA oh Tl o SRS IHAHH
(STEWNE— ALO,, As,0,) I IIEH (SN -
CO, NO, N,0) &l | 39sH! (amphoteric) e
ARl oF WY Tedd 3R STl o WY e SR
T §, Salh S SRS U 3T 91 &R o1 o1 el
Bl 2

ITEIT 3,10
S | AT sfafsan g St fF Na,O
T &R T CLO, Th FAd HfarEe
&'A

Na,O el § Ifafsran #ieh Jael &R a1l ¢,
SHfeh 1,0, Joel 3T ST 2

2Na + H,0 —» 2NaOH

CL0, + H,0 — 2HCIO,

I A1 ST 707 h1 1T 7Y fofens o 9
T Tehd &
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fT&us da &1 qaT B HWHHU el
(3d oft) @1 sTad ® TEA] e @1 uRdad sgd
%0 21 T B o ufdaq onaftes Wanmun emgatt
(4f9oit) o foaw ofR off 7 21 T Toed s- 3R
p- =l o dwdl o T 21 UReTEEY 3 o
| 3R 2 Y ergeti w1 qer § %u fagaeE 2|

& o o qwl B Sk WH-%hHG 96
Y GG AT qe e B Sedt 81 e

WEE famm

A Tt Wt § SR Toiee dfed
¥ fafta @ (F8 I9ER W Aad ok
g, B 9w 3.7.1-9 ® <wfw mn R)
T YRR i H e 9 W wifes o
R euifa® O Wed ¥ 39 Wgfa H
IR IUEIA QAT ST ok T G ST S Gkl
2, 9 & 9] § WA WHHU aw@l w1 wgta
THh foqda 21 3@ e W] SR AR ST
i o

Bk

—YR
Tt
T
Bl 2
a3l ©

9T

TH Tk § ST 3TEd R SIR Ted gl o Tkt o s fohe 21 Heediel Serd WROl W] SeHe
W S off| SR Sed WRult § el o SHaE Sk g §U WA Al ok A § Wi Alfasl diek
(37erd) 2R 18 Fealer Tl (ot o1 qRam) & 1 81 Ao | WA HHih HAN: TGl €, Sk o §
o eh Yo | Sgdl 81 Ueh ol o qell § WHH TS 19 (Valence Shell) Searii-eh Tomd gl €1 SEiferg
3 GHA TEES TUEE 1 <9 | Th & e o qwel § o1 ¥ 9 SR S W geisl i ge |
gfg et 81 374 ST TNl (Valencies) F9=1 idt 21 1erd Groft § goisifeh fo=mg o MR W =R
Wb o el i TEEH i TE 21 J a7 e— s- sl qd, p- sdieh v, d- soieh avd qefl f- selish deell
1s F&F T TF Soioe 8 o R0 7ad Gl § BEeSH & wF SAfgdd 21 9[ adi § 78 ghaed
T atfereh GEA oTgel i €1 SrUgetl St wem 20 giavd @ %u 7, S ofed gnol o <€ @R v W feem
£ U e, S Ggett SR rerge o W €, $1H-4qT (Semi metals) F1 SU-#TqT (Metaloids) Feeid
T (SH— Si, Ge, As) | o ® 9 &1 3R 981 W @l o oifcaes Of ° gfig et 21 9 9 T AR S W
W 3§ eifedreh U1 H HHT A €1 el o ifdsh qe THEt 07 Sk IR shHish oh |1 A
a2

el oh TRHTY] SRR, S T, geleeiq offe oot Toreq oerehal qen arstehal # st
1 gafa wE S €1 ] e e H o oIk ¥ I SR S W Hedt @ i o | wHr-shHiek e
W Sl {1 SAEA T YA Sad | WA ded TR Sedl @ qe o | e 9H R sed @) faga
SUCHeRl 1 9t T8l Y erdl €1 Sela afed Toedt qERueen fed § < ik =ed W SR tfueh
FUMHS a1 ot 8 e STH R % FUMcHs Bl ¢ Gaisehal § ot srafiar o Sl 21 S0 ok AR’
TR F&Ts% T | HarSehdl A1 9 SIRIGH hHafh] H Soiaei i G&A oF SUeR ALEl T3 | § 37 Sl
1 H&AT SR 1A 1 S 2| TR Raniierar e o gl fharl W e stfueh R e | wead
%0 B 31 SO W Ted T IR qEEte Sfufmareiierar selaeia i @ i GUHdl (A HE STEE
TIedt) oF HIROT Bl 21 ik feRamiiel v wepfa o Tore oterwen W & fHerd| 9 9 Al o w9
firerd €1 forelt aTmad & o SR o a e SRS S §, SR <1 AR o el ST SATRIES S
T S o He H €, 9 IuHen i A1 IS s S B
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3.1
3.2

33
3.4

35
3.6
3.7

3.8
3.9
3.10

3.11

3.12

3.13

3.14

3.15

3.16

3.17

3.18

EH

S TR § orereen 1 Hifdew SHR R 22

Heola 7 ford Aewerqul qUred &l STOT STed WROM | Tl o aRieh<ul h1 STTHR SHTET?
F1 9 IR g ® W2

Heefla o amed fom iR enyfier ared fom o Hifers sfaw @1 22

FaleH G o YR R I g HIT o oTed Iroft & Ted ofed | 32 7@ gH
ElRE

Jed 3 o o uel § ue wasy fF z=14 wel feerq g

S T 1 WA A gy, S arert arolt H deR ofert iR 174 ot H feord e Bl
A W a1 AW efeted g fen e 82

(i) AR Fehel FATTRIE gR

(i) & 91T TYE W

T € ol H sufterd dwel o wifaeh 3R THEfTR [UEH qHHE o e 82

“qrer] B’ SR ‘TR e’ | e a wHEe 2?2

foreft ot =11 etrerd o ATy e fore wehR uftafda Bt 22 59 ufteds & e e
g YRR w412

HrgiEReh Tl § o9 2 THEd €2 Uk UE wei o A fafey, s fefatea
TRETULST A1 ST oF WY GRS aI—

(i) F- (ii) Ar (i) Mg?*  (iv) Rb*
frefafaa wfivig W) fo=ar sifse-

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

() T o1 GHMAA B2

(@) 3% A= 55 & Sod HH H Hdfted sifeu)

R ST ST TRATIET W SIS i B € SR HOTEH! i a1 Sk S qRaTue
=1 B 9 eiferen o el 82 SAre Hitey

AP Tt 3R el wfed Tl w1 Rt e o faeifia e wany qen
‘o Sreree’ US| Wi wiefehar I 82

BIESIST THIY] | 3T STareell H golareid 1 ol —2.18 x 10718J | I SrReieH
1 A Tl J mol” o TR W Ufshfera ifeta

[Tehd — ST U< & o folt Hiel hodaT 1 YA Hifeu) ]

fedier a1rerdt o el o Sedfereh 3TEH TR 1 s 39 TR @ Li< B<Be<C<O<N<F<Ne|
A T fF () Be &1 AH, B ¥ aifush &f €7

(i) O AH,N 3R FI %7 i 2?2

39 39 q2F H1 AT fF9 geR 4 T Gifead #1 yom e oo Sifmm
1 YoM EH Toedl § w4 €, TR s@ent fgdia oo woedt Aiferam w1 fgda
ST T ¥ a1 B

T T8 qwl H 3T T o foRdl 99 ® e 1 IR % EH % P § SRS 77

91
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3.19

3.20

3.21

3.22
3.23

3.24

3.25

3.26
3.27

3.28

3.29
3.30

3.31
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a1l 13 o el 1 HUH STE Ted % A (KJ mol ) W 3H WK B

B Al Ga In Tl

801 577 579 558 589

M ¥ 39 faged 1 ygfa &1 Smen o fee yeRr 2

ol o frefafed gl § feg o &1 solaeq afed wedt sifuss s 8ni?
() OFAF (i) F&1Cl

A 0 Fied § T O i TEdia soisia wifeel oot o soieRia il Toiedt o wHH
AT, 3T O a1 A HUMHS SRT7 T IW &1 gfie Hifv

TS oifed Toedt SiR Selagi RuUlcHshdl § a1 ol e’ 872

Goff Ao TRl § N T fagd SmocHeRal e 9 W 3.0 €1 39 39 FeH |
T o wiafeman 372

39 fagia =1 auia wifse, i o) 1 e 9 et g 8-

(i) & 98 Sl WId il @

(ii) ST 98 TS HT AR B4 B

fordlt el o & FEEeR] T GUH ST el THE el a1 fa? 3 @ A
&2 oo SW T gfie S

Tgell iR Srergel § HET i I ©?

3Mad RO T YA A gY FEfafed gl & 3w -

(%) SH a7 1 W a2, f5Eeh 9 SU-hi9 § Ui Soieeq Suferd @i

(@) 39 a@ &1 99 Faree, fSEwt ygfd 3 seraeHl &l &N &1 3l

() 39 T 1 AW Fare, fEwt ygfa q soieei i I T RO

(1) W o w1 AW FaEy, fNEE gHE A W od, e, 59 AR 19 sufked @l
S ot o adl o foiu StfufshaTsiierar s Sgar g HH 3@ YhR B

Li<Na <K <Rb < Cs; Sa@fh aff 17 o d<al § %H

F>CI>Br>I 81 SH&! AT i)

s-, p—, d— FN [~ =k ok Teell o1 WH el Seieie (o= fetam)

e, TSEehT Tl soieite fa=re e 2, o1 T e |nolt § aaey—

(i) ns? np“,ﬁiﬂa?f?l'q n=3%l

(ii) (n-1) d? ns?, & n=4 ¥ a0

(ili) (n=2)f7 (n-1) d' ns?, & n=6 2l

Foael Bl UeH  H, AR fgda  H, 31 @¥edt (kJ mol ! ®) 3R seiagi wfed
Tt (A H) (kJ mol ®) frfafam -

e AH, AH, A H
I 520 7300 -60
11 419 3051 48
I 1681 3374 -328
v 1008 1846 -295

\Y% 2372 5251 +48
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3.32

3.33

3.34

3.35

3.36

VI 738 1451 40

IR U T qen | @ wE-E

() wa® w9 Afufmania o 22

(@) wad sifuss sAfafmaneier o 22

() g fues srfafsmansiier srarg 872

(9) G %u srfafmarier erarg 82

(%) UH wrg €, St T fgefit ¥AES (binary halide), TS g3
MX, (X = BalSH) &, S 2l

(|) U g, S gEud: MX (X = Belist) ool Torl geddrst ags e 8

T % FreefeR T % W @ A e e S % g R R

() e e stfedse (@) BEIYEE SR AEeH

(M) UeifEm iR e (%) Taferenta iR aterdiem

(T) THITHhRY 3R T (=) 719 a3 g

YR 3Terd RO W efred ffatad § 9 fehuen! oFea i 872

(%) AT HE

(@) T SFHEH

() Y& FEieH Tl

(=) fereft sFeen e

aegfeh red GReit o fory Fretferfaa o weed &b o e wel e 22

(%) p-=ditsh | 6 WU €, Fifeh p-higl o G Herh W o foq Afeshad 6
TRl 1 STETFhar it 8

(@) d-sdth H § W9 €, Fleh d-ST-hI o Hefeh 9 o ToIq Aferehad § geisrel
1 SAETIHA Bl B

(1) 9 =cAieh W Tl o1 T 39 SYRIT | W S GehaaTel eladil sl q&
o SR Bl 2

() O o o fa=ard i wRd TEd SAfqy R STHeTe S T SU-hiIeT STeh
feristt seen " 1 wEi¥e & 2l

UHN e, S HAIShdl Seiee i GHIferd Hial 8, SH a7 %1 TEEE g ot

wuifad ar 8| frefafad § 9 ®F ° SR Gastehdl HI9 & 949ferd el Hiar?

(F) TS & Fied 9&l (n)

(@) s e (2)

(1) AIHE FFAH

(%) SIS ZIaRMl i HEA

T geleRieh TS F-, Ne 3R Na* &1 &R 70 § fhad wofed eiar €2

(%) TR A (2)

(@) H=A Faren 9e (n)

(1) TR FeThl H TolRi-goae = T
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3.37

3.38

3.39

3.40

() W fKu U Hned § 9 w1 ot 7, i s SR gue 2
A Toedt o Hed o frefafad ¥ @ S 91 weF e 22
(F) Tcdeh ST 3R W STE Toed agdl 2l

(@) Hie S T o fa=rg 9 5o seloe i Fepren sl €, q9 e Teed
FT I TEE B
() MFH Toed & 7 | Srefie g gig Gl Solagil o foeiae shi o

Il B

(9) FH n WA FEF G U n WA HaH B Qe § sorl w1 e
Y Ferten ST Henen 21

B, Al, Mg, K @l o fe1q #ifcoreh tfoeteror =1 W&l % 378 i o1 872

(%) B>Al>Mg>K (@) Al>Mg>B>K

(71 Mg>Al>K>B (7) K>Mg>Al>B

@l B, C, N, F 3R Si o folq a1erq aAfoetert &1 578 9§ W&l 9 %A 91 272

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

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

adl F, Cl, O 3R N q21 3fisrdieh{o1 Torerdi o 1R TR a1 T@rEfTeh stfafemameiietdr
1 freAfafed § § &9 @ a0 § 272

(®) F>Cl>0>N (@) F>0>Cl>N

() Cl>F>0>N (7 O>F>N>Cl

WEE famm



