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CLASSIFICATION OF ELEMENTS AND PERIODICITY IN PROPERTIES

ELE

9 Tk oh AT oF TN 39 —

Stted o fafy=r a=i o e foam &
ﬂ%ﬁﬂﬁm'{fmﬁl;

Tl oh TUIEHl o STHR W IR
FTHRIOT T Fehoddl R 3TTEd RO
o foerT® W STavTd = Hohl;
ﬂﬁﬁ—ﬁ'ﬂ'ﬂlaﬁww;

3Tt iRl o e oREm-we
Nl SRl fa=amd o STHR &t
Trefehdl kil THH Tohl;
100 § Ifereh AT~ el
o ot [UPAC 4 for@ geht;
Tl *i s, p, d T f Al | afiepd
WET;}'T’:I;

el o ifees T TEEte oreEt o
e ALTON 1 TEEH Hehl;

Tl i sTfaframsiierar 1 ga &
T ol 3% T vl § SRt
@WWW;

AE Ted UH s @el o
o Teel o) Tehl;

TRHY] | Hard S Heweqol UTEHl,
S — e, W] e s
e, 3o, afed wedt, faga
BUTCHeRdl 3R Garshdl 9 Hafa
ToreImdl ol =kt e o foru Wt ook
YTt ST SYFNT T Fohl|

AT AR YA |iT 9T Y@ I @7 T d qgvaqul farem
&1 gfafeT faenet st 398 qeraar ferdt &, @isiaeisn &t 98 oo
fireret & 3V sgafierd ©q & WYUf TATIT 9T T WieTe qui fierr
&1 Tg 39 a1 T Tk HGYT IGTENVT & Toh A e sreatiad
g 9 faat gf genrd T g, oifug 9 =Fefiad qagl & qArTar
wefvia @va &1 S & g AT wEd & fon gfar sie-sid ofon &
%A at, 37k forg aTad AU agd Syanit &

o 2t el

$H Theh H TH oqHM 3Tad 9Ruft o1 Ufaeriae faem @ sy
STTEA- I\ T 7EFA | T hT SFRTUT GHTY] h Seiari (e
foma =1 aftomm 21 3fd o &9 axdl o Sifde qen et on 5
Tt ygfd W fa=ar &

3.1 dwal ohT SIIeRI0T Rl M9k 22

9 T TH I8 SH ok € Tk acd qeft TR o T=ief ki e TR
B &1 T 1800 ¥ oheiel 31 a% T 91 T 1865 Tk 63 adl i
ST 81 T off| TTSTehel B9 114 qdl o 9 § U1 21 39 9 B
o @S T qe ge-fafia €1 99, areft oft U a1 R w
o TAE ST &1 SaH GR el 31 Soh 3TEEd AT o THE
ST TR HT I g HidH 81 T HiSE I W HH &
eI oifeht = el BT aiiehTuT shieh TH AT i Gl T
3R STEM a0 3 €1 e, 59 Wik alioh 9 gt ol @ Heifera
TEEH AL T T ThETd &9 9 Ol X & Gobl, qfas o
TS WM o 31 qel o e | oft ueg Tt

3.2 3TTad ARUN <kt Safda
<l 1 fieRRor gl H SR emafiar fEm ud sted @Rof @
forenT SRTTR] B0 ek STerclieRHl de TA 1 GRmy 81 Teyerd
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e fagm

v YTHTIT-HTT daxd YTHTIT-HIT 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 SfEE T 7 9 1800 o YRR
TYRT § 39 1A 1 TR Hend fohan fop awall ok T[oTerl
¥ fafead vafa eidt 21 97 1829 3= 99 “Hifasw
& TR o e dF a6 el (el @6
TE M 3R ATl I a8 ot 92 fF g
5 | 9 9t a< T WRET-9R 99 IH a<l oh
TRHNY] AR o S HH o ST SR ol (FROf 3.1
i <) | T E, 7eA Il q o I 99 IHT a
o TUTYHE oh WA UT Q|

e &1 T o1 o’ 9 & 7@l & fag
TET T T SHIET 39 HES U HAN SHEehT $HehR
foar Big o T sHeh v WifeH e
E.‘sc.iﬁ. il %‘lﬁﬁ'{?ﬁsq (A.E.B. de Chancourtois) el
T 1862 H Tl T AU HIA 1 A TRl
IEIM Tl hl 3Tk Fed gU WHV-9R o %A H
Tl ok TUTEET | et QARG i g @ g ot
3y M o= T8 T Hehl| U WEAT S
AR =Joie 7 T 1865 | o1 TEW (Law of
octaves) i fasfaa fan 3=iA Il &1 37k a&d
U THE-9R o %H ¥ Fafeed fwan dor amn f&
foret off T ¥ URY & W AR a9 o T[0T JAH
T o F9F o (AR 3.2 3@) | I8 HaY IH YAR
<kl ﬂTaﬂT 313d TiTifdeh @R (eight musical note)

1 e JUH Hirlifaeh R ok W Bl 81 S h
3T T f9% Ca @& oF Tl dh W@l Udid gal,
BIcAlTh 39 THI 39 HRON ! SATqS A=l -8l fheft,
WY 9] H UIA Gl (ded) gRO§d 1887 H
eis w1 Sl USH TR GWEHA F IR M B
A & TR

wH WA 3T Heald (1834-1907) e
STHA THRAR A B (1830-1895) o Had gl
o HoRaE Y SAad-9RU ok foh™ H Therd ur g3l
A & H 1w gL A EAR A T 1869 H
yEdtad fohan foF 5@ awal sl 3ok aed g IRHTY]- AR
o %0 ° ot feman s 7, 99 fafia s &
YT Sk ifash qe TEEttR o o qeEd ag
S B 1 SR W A ofiferR O (€ TRATvE S,
TTelish Wel sFerefieh 3R AT IR o WeAl ash Sfelfad
(curve plotting) fer, St wew fafeem =T El]
Tl H HAMT S A1 T 1868 Teoh cleR HR A
Tl 1 Uk ARUN 1 T X foamn, St ey
STEA-IRTt & HTRT fHerd-Sordt of, ofhd 39k
M w1 foeror s Heela o M o foero ¥ T8
WeRTITd T8l B IrT| STYfeh 7o |Rvft oh faehre
AN 1 99 3 deda e w2

TTCATeh 3Teic] Helell o 3T T TR SRR
3 fan o, férg Heefa A oo 2@ &1 Teelt aR
wehTeTa TRl wre e 3 weR € —

ARUT 3.2 AT F IEH
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Tl o1 SieRYol TE TUEHl HosTafa

“aeal & TUTIH ISk UTATI] WRT & ATl
weT gid 21”7

Heofla 3 qwil i afast dfgdal ©d Seatar
WAl H 3k 96d §T WA YR o STTIR IR H 39
e %9 H W@ foh 9F U 9w 9 T g
FeAtR-w A el H T i) Hedld g a6
FffeRtor Fferd AR W dleR HeR & aefieRtor 9 efereh
forqa ol Heelta 7 STEfial o "o i U &9 9
T SR q o iR o o st fawqa
fifqer e TR TToreEl 1 eeR T fasie w9
T dedlia 7 qw 5N W AT o gerurdt g
(empirical formula) T 3ek TOTEMET 1 FHAT i
YR THTN 98 I8 Sd & fof afs Tam-9r & w8
T qUia: WeH foRan S, @ F@ 9w 39k g fRu
T HH | ofed-aRen | e W@ S wehd 41 3
UM TEEE T[T I a1t Tl il e -HRoi |
3fed oM 39 & fau 39eh WaT-9Rl o6 H i
UL 1| ST ok AR W ST, TSrgenrt Team]
IR F9E VI % I ‘Igfaq’ ° F7 o, Sl TEE VII
T qARE, FAH, sHE emfs o W TuiEE o
A o YR T W@ T (99 3.1) 1 3%8H ¥69H
TUTEE! ATt adl Sl Uoh TG § W@ i WeifHehdr i
SER A gY T8 TErterd fohan o s aeat (S @St
Tt T ) o fou wRel § $w ek e s K
MY 3RV oF fAu— S@ Hedd wi e - Rl
YRIYd g2, qd Afe@™ (Gallium) den SHfTEd

75

(Germmium)ﬁﬁﬁ@ﬁﬂﬁ@ﬁ ﬁlﬁﬁ?jﬁﬁqq
AR faferni= o T Tw-Ts o F sier R &
Tl Rl A AL ThI-UGHITEM (Eka-Aluminium)
T Tehl-fafetha (Eka-Silicon) @l Heolg 4 7
ehearet Tferaw 3R S awell o e 1 N[ 1,
Ao 37 aeell o 2 wifass qoredl w1 =0 oft feam
9% | @ISl T 3 q<all oh UTe TOTEE qe Yifeh
o 1 AR 3.3 W Geiag A T €1 Hedd
1 AT ARl 3R hTellal § Seh! Hherdl oh
FROT 3% R TR Tad GROM i wRl giafy
fireft| Heelid w1 ¥ 1905 | YhIRTG /e |t <t
o= 3.1 o <erian T 2

3.3 MYk Taq-—faw 9T 3T
RO kT FdU WE&T

el 9% 91 M < arg ¢ foh 9 Heeld 3 afred
groft &1 fama e, @ wWeEs S W) @
aeh |1 1 I T2T o1l S9el ¥Rt o SARY
H STIUAIE w1 fah@ g7l 91 1913 | 31
Aqifcer! ST BRI Histel o el o Afererirn
X- oo eenl § frafgaa o ok @ f&
(STl v X-Tortor &t o1gfa ©) IR Tem-shwish (Z)
% U g ATfEd HE W Th T W 9 gt
%, W W] TAAE Ay, o feiE W Wl
T A& Sl o7 WSl o IR0 R - g
1 o | fohdl I o1 TA-hHI% 39 < o o0
w1 <9 H ifuss Tem 71 g % STER Heelld &

AUt 3.3 Heela gRT Tal-Uepttraw (fiferam ) o wer-fafeewm (SHfem ) T @ une

[uT TR UeAfafem Tiferem e fafeerta St
(wfaeges aa) | (EeT T aw) | ( Sfesdees av) | (@ T AR )
YIHTU]- TR 68 70 72 72.6
TS / (g/cm?) 5.9 5.94 5.5 5.36
e ieh /K = 302.93 3= 1231
ATFATZS T G E,O, Ga,0, EO, GeO,
FAREE & 9T ECl, GaCl, ECI, GeCl,
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HEl agr AforE | awel st Stafiar

SERIES GROUPS OF ELEMENTS
0 I II III IV Vv VI VII VIII
Hydrogen
1 - H - -
1.008
Helium Lithium Beryllium Boron Carbon Nitrogen Oxygen Fluorine
2 He Li Be B C N (0] F
4.0 7.03 9.1 11.0 12.0 14.04 16.00 19.0
Neon Sodium | Magnesium | Aluminium Silicon | Phosphorus Sulphur Chlorine
3 Ne Na Mg Al Si 12 S Cl
19.9 23.5 24.3 27.0 28.4 31.0 32.06 35.45
Argon Potassium Calcium Scandium Titanium Vanadium Chromium Manganese Iron Cobalt Nickel
4 Ar K Ca Sc Ti AY4 Cr Mn Fe Co Ni (Cu)
38 39.1 40.1 44.1 48.1 51.4 2Nl B0 B9 BY BY
Copper Zinc Gallium | Germanium Arsenic Selenium Bromine
5 Cu Zn Ga Ge As Se Br
63.6 65.4 70.0 72.3 75 79 79.95
Krypton Rubidium Strontium Yttrium Zirconium Niobium Molybdenum Ruthenium Rhodium Palladium
6 Kr Rb Sr Y Zr Nb Mo = Ru Rh Pd (Ag)
81.8 85.4 87.6 89.0 90.6 94.0 96.0 101.7 103.0 106.5
Silver Cadmium Indium Tin Antimony Tellurium
Ag Cd In Sn Sb Te Iodine
7 107.9 112.4 114.0 119.0 120.0 127.6 I
126.9
Xenon Caesium Barium Lanthanum | Cerium
8 Xe Cs Ba La Ce = = =
128 132.9 137.4 139 140
9 - - - - - - -
Ytterbium Tantalum Tungsten Osmium Iridium Platinum
10 - - - Yb - Ta w - Os Ir Pt (Au)
173 183 184 191 193 194.9
11 Gold Mercury Thallium Lead Bismuth
Au Hg Tl Pb Bi - -
197.2 200.0 204.1 206.9 208
12 Radium Thorium Uranium
= = Ra = Th = 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: dseila grT g3 emad groit
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Tl o1 SieRYol TE TUEHl HosTafa

et frr w1 weneA foRen T SH eng e amad
Frrem F5d 21 TR W OAER ® -

‘vt o lifaer qem TETEfe Ut AR
TRHTUT-SRATGRI o SITEdl e &I @1 (The physi-
cal and chemical properties of the elements are

periodic functions of their atomic numbers.)

e | o gN UIhfds &9 9 U S 9T
94 Tl H IectEHE guEAd fhelll TRt Sk
TEIEm w1 Aifq Aegfem $iR weitem o
o o e e =ie o O T So SThTefe
WA T o g e $iR S steur o
T

M Ted UG ok @ b fordl a1 WA
I IH T ok AMhT STET (HSHI 1 F&A) A
STEH A H 3R Seisgl i HEA % SUat
EIT B| Heh UYET deieH HEmst i wefhdar SN
SR To=aTdl St STafal ol HSAT WX & Sl
21 o19 I8 TiehR T foran wn € fof eed ram awet
AT STk AMTeR| o Hifden e THEfTeR TN 1 Fer
2, S dedl o TeteRiten forarE WS Bl

HI-THT T TEd-9Rvft o fafv= &9 a&qa
foru U €| 5 ® Al ki qEEie sifafwmast qen
ASRal W ol 34 €, el ho A e
fom=ma | s ayfie we (99 etad awutt
o Y WEY FEd §) Tgd Wl d TAd Sy
2 3R 38 foet 3.2 o <wiian o ?) &fast dfeat (R
Heada 3 ‘9ot weEr B) i oTed (periods) gl
el § 3T At Tl i a1t (group) FEd 1 FHA
e SR fome arel aeall ol Seaier ol § @
Sl ®, T8 ‘e’ = ‘qftER’ et S €1 [UPAC o
3THIGT ok 3TTER, a7 =l GAHT UEfd IA...VIIA, VIII,
IB..VIIB, & T4 W 3= 1 ¥ 18 T &l GEAel |
fera whten fefad feren T 21

HEd-GROT § el T A S| SAed-HE

77

e | q<d &1 SAfhan T&I J9ieH 9=l (n) &l
Tt B1 U SEd § 2 el SUfkerd B gHeh WIE o
e | HH: 8, 8, 18, 18 3R 32 axd ¥ @idel
s o T 1 g T @ wed o % e
TOH Tl i SIYhan & FaIey HEeT o SR
T 32 B BN 39 ¥ H TEd-9RUlt o B39 U 9rad
e o HUY: TOES N RS & 14-14 a0
H= 1o 9§ 3T S| ® B

3.4 100 | 3Tfereh UIHIU-hHih

AT aval okl ATHeRIOT
Td ¥ TWRE €9 9 7T Tl 1 AR 39 a7l ok
TMeRaisTl o6 A T R <o ST o den ydrfad 7
HT YA 311'5‘.1‘1%.11.@. (International Union of
Pure and Applied Chemistry) §RI sh¥ {1 ST o1
T B B H 39 HE W f9aR 81 T 3= WA hHiR
e U T T AR T € R St haa ge
G (R Hefi-wf il el B TE] 4 &) wrwd
eIt B1 7 el o e SiR faw il o sterE
o foru wET qen ey STl IR AT i
AERTHAl et 8| fova 1 o € wEnmenenst § wquf
HT A ¥ TH HH B ¢ Fef-wef dwfe o
forvergritar sfleng goheg fort, U awell 1 IS 1 1l
FH o foau arenfad & S €)1 SSEr ok R W
Al 3R &, I @ W ok SHRl T 104
TH]-SHIS dTel T i @il 1 FaT Rl STHRERT
afeR 3 TH ‘TEWIETH’ (Rutherfordium) 92
w4 aﬁlﬁﬂﬁ 3 3@ ‘@'_{'S'I'I?ﬁﬁ'&l’q’ (Kurchatovium)
M feEm T8 WE # FfeTE R R F A
IUPAC 7 ggia fan foe 59 a& o &1 @ fa9g A
B 9T SR A1 &1 gHedA | g W, 99 9% I TS
1@9WF@Tﬁ$WWH§f(numeﬂcm
root) &1 TAM HId T SAh ATH I UHT]
FHHGI oh YR W Y g S os9 wwref
3.4 H feam o 2

* 15 2 Hierl & HTE BT YOI FGE] VIarEl & T HE (T 1940) H TRl H1 @ g5l $9F 95 TIH & AR
At (94 @ @Y 102 qF) ol H SEd-GRON T FA5er A R WS F oeAEe & A9 W@ @ g 1951 F diet H
TR VI HT b [EHR 399 I & [T 791 11 3% ST 7 & folg T@-9& 106 H 9 ‘HErem’ (Sg) W@ Tl

2019-20



. Representative elements Noble
Representative gases
elements GROUP NUMBER—|
GROUP 18
NUMBER“ 11{ 0
1 2 Is' 13 14 15 16 17 Hze
L' 1A 1A B IVB VB VIB VIB| ¢
3 4 d-Transition elements 5 6 7 3 9 10
2 Li Be F
|( 25! 2s? | GROUP NUMBER | 2s1232p1 2sC22p2 2?2121;3 2sgp4 252 2s’Nzi“
L n ll\ig 3 4 567 g8 9 10 1 12 ;31 ls‘: ! P5 186 g fr
g 341 362 InmMA IVA VA VIA VIIA <«<—VII —> 1B IIB 3590 | 3% | 353 | 3530 | 35| 3 s3p°
= 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
% 4 K Ca Sc Ti A% Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
A 45! 4s? | 3d'4s’ | 3d4s’ | 3d%s’ | 3d%s' | 3d%s | 3d%s8 | 3d4s’ | 3d's | 3d%' | 34U | asap | 4sMpt | 4d4p’ | 4s4pt | a4y’ | A5
S 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
25| Rb | ST | Y Zr | Nb | Mo | Tc | Ru | Rh | Pd | A2 | Cd| In | Sn | Sb | Te I | Xe
~ 55" 552 | 4d'ss’ | ad’ss’ | Ad'Ss' | 4dSss' | 4d%Sst | ad’ss'| adss' | 4d° | 4d'ss'| 4d'ssY| 585p' | 585pt | 585p° | S585pt| 555p | S55°SP
55 56 57 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
6| Cs | Ba | La*| Hf | Ta | W | Re | Os | Ir Pt | Au | Hg | T/ | Pb | Bi | Po | At | Rn
65" 65> | 5d'6s® |47 5d%6sY 5865 | 5d%6s* | 5d%6s | 5d%st | 5d6st | 5d%s | 5d%s' | 5d%s* | 65’6y | 65’6 | 656y | 6s6p | 65’6y | 65°6p°
87 88 89** 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118
7| Fr Ra Ac Rf Db Sg Bh Hs Mt Ds Rg Cn Nh Fl Mc Lv Ts Og
Ts! 7s* 6d'7s>

f-Inner transition elements

* . 58 59 60 61 62 63 64 65 66 67 68 69 70 71
Lanthanoids Ce Pr | Nd | Pm | Sm | Eu | Gd | Tb | Dy | Ho | Br | Tm | Yb | Lu
4/75d"6s 4£5d%s"| afsd'es’ 4f'5d’6s| 4f'5d6s’| 4f'sd%s"| 4 5d%6s” | af5d'6s™| af'5d"6s lar s d’6s | af sd 65 |4 Sd'6s 4t s 6s laf 5 d 65 laf “sd 65

90 91 92 93 94 95 96 97 98 99 100 101 102 103
skk . .
Actinoids Th | Pa| U | No| Pu | Am | Cm | Bk | Cf | Bs | Fm | Md | No | Lr
5f6d" s 51%d"7s?| 51%6d"7s°| 5°6d" 1 51 6d"Ts | 5£%d"1s*|5176d"1s* |5 6d s |51 6d" s> |51 64 15|51 64 15|51 64" s |5 26" 5|5 H6d"Ts |51 6d TS

ford 3.2 T & WH-FAF T T ST Seaei-h o= & qrel S7ad GRvil &7 315 &9/ T 1984 % IUPAC 3 ST7HIRT
& IFER T ®I 1 G 18 a% Il T §1 §9 YR HT Gahad a7 [ A-VIIA, VI, [ B-VII B Tq O T =¥ %34 &1 [T ggfd
&1 glaeeifya #ar 8l
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Tl o1 SieRYol TE TUEHl HosTafa

79

yfafafe o wagM | Tl AW den gdies fea s 21

|WUT 3.4 WwEl o UPAC TTHEHIUT & Hoha

3 S| wiaw wu TRl A 39 29 1 A YW K AW & ekl B,
0 nil n el 39 a1 WISl g8 ¢ Al HG Fehe I ok
1 e u fere forelt v SRIfeR ot T 1 Wehal | TRHTY- IR
i 311 ]: 118 9% Tt F @t 2 g 21 weft e & sifuga
4 quad . IUPAC i &1 S0 81 5ehi 2|

5 pent P

® e h SIETO 3.1

7 sept S .

- oot . 120 TRHIY] i ol awd 1 [UPAC T @l
9 enn e Jdish (symbol) I Bhm?

Teil 1 Rl o HH W Th WY W@l Wl g, kgl
ST i Wl eI © Ao o H ‘33’ (lum) S WRON 3.4 % AR 1, 2 971 0 Sl % A€ T
fean ST 21100 ¥ FW WAV FHF A q@A b (root) FFRT: un, bi T nil N 27 120
IUPAC 79 §RUl 3.5 § 39| 7T 2|
TH YR, 7T a7 ! Ygel STEATH A8 S A YR Ubn @11

&L STl Yelteh T&a el 21 &€ § 8¢ 29 o [UPAC

TRH[-hHIeh dTel T &1 A Unbinilum qef

WRUT 3,5 UTHIUI-3HHIsh 100 | 3Tferer amet dval et ATHeRTuT

TTUT-ShHTh ™ Yeiteh IUPAC 3TfIhd M9 | IUPAC Wditeh
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 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 oh geaEIeh fa=aTd aeT
T - oit

U= T ® g4 718 W T feordt o) ® soteei
1 U9 WX FeicH H@me ¥ &1 S Gehdl 1 g
FleH &A1 (n) TEY] oF & et &R, 54 ‘e’
(shell) ed €, %! =k hdl €1 dd g ot ST fom
e T W] ® o f9=-fa 3u-mem | R
S &, T €9 s, p, d, fhed €| W] § el o
forwor =i &1 SHeR  TorerRite fa=rd’ wed B frat
T 1 3ad gre | feafq 39 R SHar sifan
el 1 FAlCH-FEeA i <l 31 39 90 H v
iR R Tad WRUN qA1 d<all oF goraeieh o=
o A WY ey o 9 § MR’ U S|
(h) 3mad W sHei-eh fa=mg

3TEd & St A1 9@l ¥ oh fAU n ol J19 Famr
%I fEd RO H Y SO SATed (successive
period)aﬁ‘lﬁf WWE@IWW n=1, n=2
% ¥ Heiferd it ©1 9% @1 51 Tkl € fF ueE

e fagm

N e (n = 4) B IRA WR=H F, 45 FHerh
o W % WY B ¢ F8T 9% 91 Hewui § fF 4p
FHeh o W | T4 &1 3d HEh 1 T YE & ol
g, S Sl (energetically) ®9 9 Sdehd 2l
3 YHNR, 'H dw@ HT 3d FHAV-AUM
(3d transtitian series) 9T & STl 21 IE whfean
(Scandium:Z=21)@91iﬁ%ﬁﬁ?%,W3ﬁﬂ%jﬁiﬁ
fa=ma 3d! 45* B B1 3d Hew 5k (zn, Z=30)
W ol &Y W R @ 2, Foet selaiten T
3d 10 457 T1 AT A 4p FEH F T o @Y
i (Krypton) ® GaTd Bl 81 el e =i
ed § 18 a<d BId | UiEal Sed (= 5) ®iatean
T Y& B0 €, Y SeEd o §AE 2| SHH 4d 3w
(ytrrium, Z=39) T 4d FHIT 0T (4d transition
seﬂes]ﬂ?ﬁ?ﬁélqgm5pa?wa5ﬂﬁq'{
W(Xenon)ﬂwm%lwaﬁﬁ n=6) |
32 % B Bl SRR SoleEH 6s, 4f, 5d 991 6p

aad | dal i G, R ST Sel-ER H Syers
TRA-Sheieh! F1 GeA W T Bl 81 39 YHR JUH
A (n=1) T YRA Tad f9e1 TR (1s) oF T 9
& el 21 SEH < a7 B 21 e w1 T
(1s') den Efe=m (1s?) 81 39 AR, H¥H g0
(K s19T) ol 81 Srar €1 S84 e (n=2) oliferm
Y RY Bl ¥ (Li=1s22s?), Forw diem sosei 2s
ek W WY il B 3T e ifeed H R
ToioR SURErd B &1 ST iR [ (152,252)
21 THeh 9% SR a9 Y i gU 5 89 e
% d Uged €, A 2p etk qui ®9 § golwEl o
R S B TH WK L 19l T (252 2p°) a7
1o Ul B S R ST SO SMad § awdl 1 G
S Bl B1 @ WRUN 1 AE @ (n=23)
Hifegy qd o WY YNH Bl §, foEd seree[ 3s
Hefeh W Sl 81 ST 3s Wo 3p hefehl o gelaal
o 9 o YN dER TEd | ql ol He difead
T A q el e S 8 Sl 2

Hefhl H W A B Af HEEH 1 9T HiEWm
(cerium, Z=58) Ee) RIS FIET Fﬁﬂﬁ"ﬂq (Lutetium,
Z=71) W TS Bl €1 34 4f 3Taeh GhATT Uit
7 oFATIS Suft (Lenthanoid Series) Fed %I

TIAE 3Ted (n=7) B3d 3Tad & T 7, e
TR IR 7s, 5f, 6d 3R 7p Heweh § W Bl
T ?%P:[ fafer (artificial methods) S HMHA-
fafifa Featedt aw 1 Hidal eTed 1189 TRATY] SHHish
e (4 @S S ATel) d< o W ol g, S
Ipe T9-uREr 9 gefud g

W= (Actinium, Z = 89) % I¥= 5f e
T S hAEEY 5f AR WeRHUT- A UM
(5finner transition series) W< 2t %I '5!@ ‘ﬁﬁaﬁq@
AU’ (Actinoid Series) Fed 2l 4 5f 3TANER
HehquT- SO sl SATead AR o Y& 9T ¥ 9l W@l
T 2, ek TEhT T 1 S0 @1 ST Feh 3R
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1T & YA TOTEE aTel dwl i U & WA § W@l
FfeRTeT o fagia &1 ot grem fmen < @R

SMIUT 3.2

e HROT o Uiee 3Ted | 18 awell o B i
AT 39 fhd ThR Hl?

&

S n=5 el €, @ 1=0,1,2,3 Bl € ST
HeTeh! 4d, 5s 3R 5P 1 Sellel o g+ 1 A
TH YR € 5s<4d<5dH el THelh 9 Hemh
IueTey B 1 ST SffUehad 18 geleia o S Hehd
g1 gEifery emed 5 # 18 o =i R

(@) FErR et fa=ma

T & o o1 SEaieR WY § SRRy awdl o garstehdl
IS SRR ToaTe THH Bd 81 S0k ol hefh
T Sufterd selagi 1 WEA Tel e o g9 B 2
I[N F faw e 1 oh awl (@R uTgstl) @
HAISTehdl YT SeieRi-eh foraT® ns! Bidl €, i@l ==
fe@mn T B1 39 YR 9% W g ol € R fedd
T oh U ek ATl W W N 2, A
for 39eh Afeesh TS W

3.6 THaEIeh fa=ma 3T a<ar o
Yhi¥ (s,p,d,fw%ﬁ)
37T SRTTeRT0T 1 Sgifceh G * Siithess 1 fagid’
(Aufbau Principle) G2 SIS 1 Sl fo=ama
%I 3Terd GROM o Hediel ol (vertical columns)
T feog = Teh T (Group) A« qEar (family)
1 T H €, S T qHEfTR e < € 98
THMAT TAfAT It 2, Fifeh 3 ol o Seiad i

81

o gl 1 HE SR Tl T € YR I e
21 31 a1 faureH =R fafe= =tent s,p,d 30T _fF
o feman S el B, S 39 W W MR wwar € T
fohe TR o ek ol gRT R W W@ E1 3 fa
3.3 ® guitan T )

3G YHR o IR0 | A 3T9aTR 3@ hl fHerd
T TEel UEE Eferad 1 €1 SH s- wlish o awdl |
GeIg BT 16T, T SHR1 T Tad ARl § o 18
o <l oh WY p- =i | ¢ SHhT AT 36 SR
L %\ o Eiferem =1 Farst s (valance shell) 90
9 g B (He=1s?), T5TEeh Fereaed 98 Sepe Tl
o AT 1 YRR A {1 T YA B NA
%1 8| ST ohelel T s- TR ¢ (H=1s")| 39 YK
THHRT WM a1 1 H gF w1gel o WY s AUl
T R, T8 Th oA URU Hich Sche Y
(Eiferm) w1 Seiereieh forame 9 Y Hehdl €1 34
YehT ST SHaeR o 17 (2eisi IHaR) i wifd &
Tkl 21 Hfeh 78 Tk g feorfd 2, ora: sEgem w1
e ORT B O SW ST W T I SAfeen
e W T ® (T 3.2 iR 3.3 Wi @) |

e e AR H @ Y 91 YR o a<l o
T AN 1 ==l g9 HT 37 awll o aR | sifue
SRR 1 faawer a8 ® oo ST 39eh Aot i
= w0 % fou foe vresreredt &1 3w faman T R,
IR RO 9T 3.7 | feRan w2

3.6.1 s— soligh o o<

il 1 o qeell (&R 9ige) qe o 2 o qwl (A
T[T 41geTl) o SIRIAH ISl o AT SeiaRi e O
SHURM: ns! dAAM nsz%lﬁﬁﬁQFWWW
& s =lieh @ Heag B 3 |eft ferarsict enqd #1 ek
AT Wl & AH HH EW F| A I WA

THTIL-HEAT TR AR o=
S Li 1s%2s! YT [He]2s?
11 Na 1522522 pf3s! 3T [Ne]3s!
19 K 15225?2pf3s23p°4 s! AT [Ar]4s!
ST Rb 1522522 pf3523p63d1°4 s?4 ps5s! ITACT [Kr]5s!
55 Cs 152252263523 p®3d'°4 524 pf4 d'°5s25pf6 st AT [Xe]6s!
87 Fr [Rn]7s!

2019-20



[4°]

p-BLOCK
s-BLOCK
13 16
e 1 2 H
2s | Li | Be d-BLOCK 2p
3s | Na|Mg 3 4 5 6 7 8 9 10 11 12 3p
4 | K | Ca 3d |Se | Ti|V | Cr|[Mn| Fe| Co|Ni|Cul| Zn 4p
5s | Rb| Sr 4d | Y | Zr [Nb|Mo| Tc |Ru [Rh | Pd | Ag | Cd 5p
6s | Cs | Ba Sd |La| Hf| Ta | W |Re | Os | Ir | Pt | Au|Hg 6p
7s | Fr [ Ra 64 | Ac | Rf | Db | Sg | Bh | Hs | Mt | Ds | Rg | Cn Ip
f-BLOCK
Lantignoids | Ce | Br | Nd P |Sm | Ew|Gd | To | Dy | Ho | Er |Tm | Yb | Lu
Acnoids | Th | P | U N }@m cm | Bk | of | Bs |Fm | Md | No | Lr

ferT 3.3 faf= Febl & sRA o YR W 37ad GR § el & YR dcl H A dk W
(T ) 799 (] ) @9 39e1g () & &9 ° < 747 2
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ARIAH SR @R o 99 1+ 3T (R wrgst
o) o 2+ A (YR AT erget W) S o g1 e
T A= &1 IR SH W T 9gell o i e qen
sAfufareiaa & of e 21 sifusw sifafkaria e
o %R0 o Fhfa H Y ®9 H T 7€ St 1 Aferm
3R Slferam ol BIEH s— ieh o awdl o AR
&1 &9 ¥ e B 2

3.6.2 p-=Aleh o d<d

3TEd AR o p- &alieh B o 13 ¥ TR o 18 R
#nglp—wﬁiﬁﬁﬁﬁﬁ?s—w&
Tl §gFd ¥4 ¥ %Us a9 (Representa-
tive elements) a1 &I T ok a (Main Group
Elements) <hgl SIdl %I Tk 3Tad o Schl dRIdH
TAERIH I8 ns?, np! ¥ ns?, np® d% RATdd
mélmmnsz,npﬁ,mﬁﬁa?m
fa=Ira o 1ot T e @1 Sepe Tl H G i
o @l et ol ¥ R W B Bl Selal
gAY AT TEHL TH TR e &l ke agd
wfed g 2 sEifee s W w1 THETE
srfufsrarsiicrar sgd %0 eidt 21 St TGl o IREaR
T IRl AR o THETTR €9 W & wEwey o &
ﬁa”’f%lﬁa”’fav‘%?ﬁﬁ?malogens) qen 169 o
o dd =ETehis (Chalcogen)l%‘lﬁﬁ"ﬁ%ﬂﬁ
1 ITH RUNHS Soiged dfed Tedl (negative
electron gain enthalpy) 2t g1 3 o e ©
FHI: TH A1 & TR TSV FR L Ik |
TR T Wil & ofd €1 3ed | o1 9 <
3R g+ TR el ok Aelfeareh et | gig gt § e
fordt o7t § SR ¥ = H ®E T W s aeol
o gfg et 2

3.6.3 d- sfeh oh dxd ( WehHUT a<d )
3Ted WRO oF Hed | e o9 3 9 o 12 9t a
d-% o I FEAD Bl T i o awl Hl
YEdM 3o STaeh ¢ - STaed | soiael o WX S
& YR W &1 A g T wROF fR A T
d-=feh o avd Hedd €1 T axdl & HEeE
gaaejﬁ_“h_ fo=ama (n-1)d" "ns™? %\I 3 g 9=
oY €1 29 qeell o 3P U A B @ qen ufted
% ®9 ¥ 9% B €1 Zn, Cd 91 Hg o GHEM

83

Sﬁmﬁ?}m (n-1)d"ns? %ﬁ@‘*ﬂﬁq@i
GHHOT qeell o gd-9 AU ! YA T wLdt 2
d-sth o qw qEEe 9 W fatmanie
s-&ateh o el aefl &Y fhamsfa 139 qen 149 o
o el o e U YR W Uq 1 1 i &1 5
HROT d-scifeh o axell shi “HeRHUT avar’ ot wed 2|
3.6.4 f &Alch o a<d
( TTafier WehHUT a< )

A ead |qRoft | = 5 a1 < afas ufea
H W T R, 3% weEEe (Ce - ,Lu) T
T ( Th - L) %8d 81 37 3ot & qeei
FH TEAM IAh G SR O [(n-2)f"
U(n-1)d*'ns?] gRI 1 ST Bl T awdl | fam
TR fSU-HIT A Rl &1 S SR W 37 Sfvr
& T H f-oAlh oh dvd (TdE HWHHT q)
Fed g1 A Tf ad uigd ®1 g SOt § qi
O SIS THE B | IR UaHEae Sl o el ot
T T STRATRTT TaEeqel o Hed®y 34
el o1 THEA goh | o eAiEe 9l o el i
o | srcafes Sifedt i 81 TaeiAige 9t o O
et (Radioactive)%ﬁ %I ogd Ee) Qa?ﬂ'—ﬁqg Giell
! TfeRTa stffwaet g Bl (Nenogram) =
IEY ot H 9 | e o T €1 3 ol o e
w1 e P w9 G T B TR 71 R % AR
e ae CREREE q’ e 2

IETETTT 3.3

TRHIY] A% 117 TS 120 9Tt Gl i @S 374

Tk el Bl U €1 Sl foh g el oh1 €M 3T

gt o forg afar/at o g =ifen don gois

T SR fa=ard 1 B2

&

o 32 4 € T grolt @ o @ R we
HHE 117 I T H1 TIE AEd GROT o
Bae aRER (af 17) | At = grm qen
TUHT SARIH {9 [Rn] 51 '6d'°7s°7p°
BT IRHIY] ShHfleh 120 el a7 ohl TAH a7 2
(e g1 oqd) H Ra o < €T AT SEehT
SR o= [Uuo] 8s” &I
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3.6.5 T, T AR IU-uTq
Tl & s-,p-,d AT f-5eATh] B IR0 o TSl T
O o SHR W A G- W R urget aen sturgett o
faefs feran < @ @ (F91 3.3) 1 3 st ® 78
yfera o eifesh G urgeti w1 €, S eTad gnel &5
o€ 3R feord #1 orqd W & q9 W GHEEAET S
Bt E (Ao 3HeRT STUag 7, fiferm iR wsem o
Tl ot 9gd HH, HAI: 303K 3R 302K F1] wrge
o eI TS FFeHIh S=F B &1 ¥ a1 qen foee &
gErerh B ¢ 3 eerdesd (gdie | ed W udel
=T | Qe S GehA aret) qen a4 (reeh ar @iw
S Fehd €) B €1 T Sregd e wRofl o <7 3R
feera &1 el atrerd WOt & ferelt ot # el ok wfeoen
i S & A A S T W gty B s e
o o€ 3R ¥ [ AR S W e1fesrsh o1 FH B S
T S7uTqe e W 39 TE T Bt 81 gk el
T FALFIR HH B & (TR SR e SR ©) |
3 g qen foq o 37eq =i ¢ 9gd § stenfes
3 9T (Brittle) g1 €1 & & o194 3R a1 &Y B
g1 Tl & wifeass @ stenfeaes i o ufedH @
(abrupt)ﬂﬁm%,mﬂ%méﬁﬁ—ﬂﬁﬁi@
(Zig-Zag line) % &9 ¥ @ &1 et 21 (fo7 3.3)
arerd W 9 faeol (31-9et) Y o HErerd feord
Sy, fafasie, sTdfe, = aor SqiEm o ,
uTgetl T Mg~ ‘IHT o tfuererr <iid €1 39
TR o el bl SU-#Tq’ (Metalloid) FEd 2l
ITTEITT 3.4
TH] Al SR Sfed RO H el i e
T T e A w SR A an
uifclsh AU o A H AR hife—
Si, Be, Mg, Na T4 P

'

3fTed IR o o H S 9 9 i 3R M W
el o ek O | gfg Bl € qen ofed o
o G S AT W e i A A A
21 39 SMUR W XY T vl o dgd g eifesh
8T hT1 HH TH TR BITI—

P<Si<Be<Mg<Na

ECIREICRIE]
3.7 A<l o TUT-HT W STTEfadar
e IR § AR 79 S A= kT Wk 0 AT
T < AR S, A e o A qen wEEtn on o
T &Y fGEE A 21 Seewned - fed sted |
T foRamefiara gem avf o w1gstl # agd Sael
2, U q%h Tl U€ W 8 Widl © S A 17 ok
gl R TE=H W TgH SEd SR &l Wt g1 gE
e e Tt o 998 | (SH- aRE aget §)
e Rl § SR @ A9 S W frewied sed €,
S STENgS o WE § (SE— TaE IRER) SR
Y e oM W fpamiierar sedt 81 awel o uremt o
T 4 Bl @M € 3R 39 STl i g9 ohd THEG?
3T AW A o W <A o {76 qeA] i w9
o fagid & WA o Uil St SR A <A1 g
T 9 | &H Hifqe & TEEtie qoredt w5t stafda
F faoem w8 R IR ToERE HI GEw g
Fol-&R i TR FHS |
3.7.1 siifaer Turedt =t watw
el o ohg ifeh TOT (SRI— Tt , S, Terdd e
SO ) ZHSHT, TRHIITA TR UT-Sosll TS, T et IRer
T €1 39 ST B9 WA Uel SRR B, e
@Fﬂcﬁ (Ionization Enthalpy), 3@3@7"{ ey Q’ﬁ?‘ﬂ
(Electron Gain Enthalpy) 3R SeieRi FolcHehd
(Electronegativity) o 3T o 1 AT Exuf
(eh) uxHMoy e

A o AR 1 TEl-Tel Fuio g @ wifed 2,
Safer Tk T 1 e smEr o AT S Hehdt 21
T YT THHT FHR HGH &7 Teell o1 af I8 © ff
A 1 B 9EA S (I 1.2X10°m) Bl 2
TIH] o TR AR B@IEEIT'FI HAY (electron cloud) Eq)
#E Ty i frifa 72?1 ord: wRE] 1 SRR
et a@ W fauifa =t foran s weRanl T v B
T oo Wet el A S wehdt| rties fafy ok
YR W WHI] o 3R 1 e Hae @l R
T STl H AV o &= i U hl AR
o STUR T TA]-HR T ATk Rl ST Fehal
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21 Tshdl &Y (Single Bond) SN S8 &U HeGIsTh
31'Uj,3ﬁ (covalent molecules) T 3ufeerd St efenfas
AL o AR % ot w1 g e ol S @
HW%(@)&WWWWW(covalent
Radius) %1 3T o ST 81 ST & dR W
FARM 319] o faw 94 €8 (bond length) T HH
198 pm feifa fean e 21 5@ 7= 1 emen, (99
pm), FARN i TETY] B2 Bhft| erget & wnfeen
1 (Metalic Radius) &1 AH #ife® fhea o
feorq &g R o1 A AR T8 (Internuclear
distance]wwmm%laﬂvﬂ?ﬂ'@ﬁﬁww
AT % s 1 Tl 256 pm Bl ¥ HIR ok foAg
HTfceteh 511 ST A 256 pm T ST, 37121 128 pm
ZIM 39 s H Hewdrst e qen enfas e o
foTu ohael WS 5920 (Atomic Radius) 3T 3R
foha T 21 AR 9% q &1 AN €1 AT S, WA
52 o1 x-Terton qen ot SeRiehitye fafa @
ST Gkl B

TSl oh faw a5 1 3 9t
3.6 (%) o fear w2

T YRR i Ggiaal T Y F @A Hi et
&, TSep! e B e g e qe Heie 9 &

85

Tohd 21 3T | <€ AR Sig T TRAY- 3R Sl
S fgdftar emmed o qwdl oh THI-STR ¥ T ©
(IRTTt 3.6 % HT TR HY) | TF g ST SR
Tg @ for orad ® T IR Je W TR ol T €
T hier | o €, Ry Sk AYET e A g8
i oF weaEY TRl Seiael 1 SATHYOT AMHE hi
R =eal < €, ek sRo1 T B w2 S 2
STEd AR oF ST | IHII]-hHieh oh HIe-HIeT URHTT]
fremetl o oft frafig w1 @ 9fg = ?, S e
et qen BefeH el o forg wReft 3.6 (@) |
gt e B1 ot § S e i T R wgd ¥, @ ge
FAleH W&AT (n) 1 T &gl © 991 HASH gl
(valence electron) ATT9eh B B BIaT S % BRI
foh oTiafieh Fof-TR TolagHl & R B §, Sl Fad o
&9 H IR Solael I A 1 STRYU HH HI 3d
&1 HelEa® Y TWHTY] 1 TR d&dl <l €, S IR
5o o &9 o ufiefed g 2

&I 34 1 SMEYTRdl ¢ foh T8l Sepee |l &
] e R foeR T2 fohan T 21 uehet W) g
o HNU ST erEfd e oga et ©1 gEfey
Ipt TG T ol S el B gedas e 9@
9 $leh dredey s 9 & =nfeu)

WRUT 3.6 () 3Mad ¥ URHT] Fwen o "7 (Wi ) (pm)

YRHTIT (TS 10 ) Li Be c N o F
RGeS 152 111 88 77 74 66 64
THIO] (&AM ) | Na Mg Al si P s cl
RGeS 186 160 143 117 110 104 99
|RUT 3.6 (@) o ® URHM] Be=r 1 uF (WientHieT )
ATl (S 1) Ty e Ty (& 17) RGeS
Li 152 F 64
Na 186 cl 99
K 231 Br 114
Rb 244 I 133
Cs 262 At 140

2019-20




86

Li

80} C N
OF

T B
T A1 (2)
for 3.4 (%) f5d19 sad § WAy 976 & G awdl st
T A § giedT

(@) ma B
e WA § TH 3o (el <o S &emee
ST €, STelfeh Weh Selei Tiel ST, i AT SEomeH
I S B 1 ST a1 T 3teher STt ot o
feord oMMl T FTOmEEl & i w1 gl o AR o
MUR W A W Gehdl ¥ WHROEAT qwdl
A B ot we] B w5 ygta @ oswi @)
¥ 3R H 379 S Y] (parent atom) ¥
SEfeh AYHTT AL, Sk WH] S & @l 2l
SEUTRM o1 SR Sk A0 Afees gl 8, wifeh
TH A AT Al soeed M § sl H
Hiaertul Sgar € SR YHel AWt ey | et
T 81 ST F AR W FANSS @ 1 ST
=0 (F)136 pm ©, S TS i WA
55 Sad 64 pm €1 A SR, Wfeaw = &1
AT 551 186 pm 3R Na* 318 &1 a1 1 A
95 pm

SE AU el Il W Solael i W&
T it % T WE@EE:VF?[ YIS (Isoelectronic
species)* FEAd 2 g THeisT oF 30 g
O, F-,Na*,Mg?*,0% | e Tefist § soiael i
TEA 10 21 ek it &bt e frm-fae g,

e fagm

300 —
250 |~ Cs(262)
Rb(244)
g K(231)
£:200
E Na(186)
150 Li(152)
E //’/‘1“33]
100 Br(114)
Cl1(99)
50 F(72)
| | | L1 ]
TIHIT kAT (Z)
fere 3.4 (@) WA FHHHI & Gre R aigei aen gens
1 wEr et 8 TRad

Fifer Yedeh o1 AR e fo= 21 2tfues ey
¥ 1 AT T W1 °9M %H NN, Al SR
YR e SRl o s SATHYUT 3Tk B 2fereh
TR RO i ST e &1 " sty
BN, Fifeh SoraRMl o ot dqUl Ufaekyur 1 geE
AR AT 9§ A B ST a1 T 61 SAHR
g ST

3ATEYUT 3.5

frfafea wfefie o fhaent oo sifieran qen
fergent foeen =ga =i?

Mg, Mg®" Al AI™*

&

e H A W T AR T W A e
1 WA Sl €1 P W SR SHoh S
WA F g H BRI Bl ¢ GHSASIR
e | sifirer AfaeRta sTewT arelt TheisT
1 B st Bt 2

&1 SAfIRdH SRR aTell TRt Mg a2 =fFaq
SRR arelt Thest A1°" g

(T7) I TSredt
a<dll g TR I i HECHE Yhid ST

* gl Thvie— & A1 < 9 et et o rupeti SR S getel i HEA WM €l ae M SEEl €1 9 el i g o Wed 2l
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Tt el S 1 derl S (Ground State)
o foafia A= T (Isolated Gaseous Atom) Ee)
SEIAH Selari b1 aTel THiehte o S Sl ol €, 39
‘T HT A TR FEd © TR U H- q
(X) 1 F2H A T 1 HF THRES T 3.1
o woedt ufedt A H o SR gl

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

AT Tl Sl WA fohal S giaHi
(kJ mol™) SehT W =kt feman STl ©1 eiiferes farforetar
T o9 T TAHH i gUE G & fAw T S
1 ‘fgdta e Tiedt’ wed €)1 38 et s A
TEEMS YohH (3.2) o §I4 BH | I el oh
ERE Y
X'(@->X"(@+e (3.2)

TR | SeFH i Yk A § SHEN ol i
SATTHl Bt §1 37: ST el SHIN &R
Bl 1 el oh Tl ST el o1 WM SEeh ged
A T | A B 7, i IS WA
i g § ARG 3TEE | Soiared ol gk T
Aferer e g1 21 3 IHR JA I T H
T fgdta e e o ue o stfues g ¢ S
Tt 1% &t Afg fafafde (Specified) T R w
2, @ TH YoM A el wHgE =neu

THI] HIE 60 T aTcl qeall i GIH ST
Tt 1 @ o 3.5 | <witan e {1 W H eqafia
IEENY 21 39 o @ 78 W ® fF 9% (curve) &
3feTs (maxima) W S 19 €, W gof gotaeia
I (closed electron shell) Tt %\ adn W
TR fome ogd & Tl 71 gE iR 9% %
A8 (Minima) W & 1qe feora & den 37 smgaii
1 ST Tl 1 W FH Bl 8 T8t SR € T
g oqu 3tfa feramsiel et ©1 sHeh atfafie &n
<@ foh afed # a1 ¥ T TWF d@1 W dwl o 9UH
AP T & qFH § WHAEGE ghg Bl € ae Se
B0 o o A 3R 9ed €, 99 Seh "El W Al
A T 38 YRR 1 w9 g o o dqeat den
ver ot o e gl o wHen: o 3.6 (%) 3R
3.6 (@) ® T ®9 Y fe@dt €1 sqeh1 HRO1 I qei
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2500 [ e

2000 =

1500 4

1000 [~

A, H/kJ mol”

500 =

TIHU]-SHHIh
ferd. 3.5 | T 60 WAT-FAHI arct Tl & THH
I Wt & Al d gRad

TR IR B— (i) TR T gl o HeA ST
AR (ii) TR o e Hiashyon|

ai | shied S@El%jﬂ:f (core elctrons)?ﬁ Teafd
T qAT WIS TS o o9 3T SH o Hora®y
AT getae A § affed (shielded) a1 Safia
(Screened) B Al 81 T8 Y@ 1 “GRIOT-gWrE’
(shielding Effect) = * -’ (Screening
Effect) %ed &1 STeRU-HE o SR AT & Farsl
TRl N SN fRar T et TR stE
(Effective Nuclear charge) Tfyer § Suferd amfash
TR AT (Actual Nuclear charge) T $9 8
S 1 Seretoned— ofifer w1 aRad 2s SoleeH
(TS Seae) IHeh SN 1s HiS Soiae g/
STEROT-FTel h1 ST HLdl 8| Hereaed TifeeH
AT TSR ardiasd +3 YHES § ®H YAE Hl
YR STINE R SAERU-IAE 39 gRfRefq #
FeAferh Joelt i |, S Sfiafieh HieT o heish qol
®9 9 W B 81 39 FhR i fefd en e uget
o U 8, T THERT ns! SR (n = 9RAH )
Y YgeA T H SR T 1 SeleA- T Biar 2l

g 7q fgda ofed  fiferm § we T &t
AR Fed ©, 9 FHAY: Tl Tk & eI F6ieH
Foll-TR o Heehl W W © a1 A W eTafen
EOES 3@3@'@ (Inner Core Electrons) sl | RIS
SMEU-g9d | sat gfg 78l Bl foh e qen
W%Eﬁ?{a@ﬁ@waﬁ{ﬁﬁ(compen—
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2500 [
Ne

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

1000 [~

500 |,

3.6 (%)
Fig. 3.6 (%) [5d17 37ed & aval & 999 37977 Tl WM, 37 awdl & WHI-%Hl% &1 Bord (@) &rid

gTqeTl & FH FAT Tedl WA Sk YA HT HeAT

sate) T ek | Ut aRfEfd o sed gu Tifveta etmem
SR STEAY SR W STell T SATRHU-FETd
STTEROT-JATd shi ol | 31fesh &1 Sl 81 Hereasy
I SeR AT edl | W€ S @ ael e |
M wG+ W el o 3FH Tedt & 7El | 9 et
St 21 o § f w98 W SRaE SoeeH
Tfss | eifersk T W w/d € qen e ol o
FHROT e T SATE- G Afeeh giar 81 WE g9m
T o o e i AR dg W AN A i o
o STeRu-gurE fieh Hewaqul e S @1 T R
TRIAY SR &l e o fau &9 el
TRl Bl € qe o | 9 1 31X a5+ W el
o S el 1/ HEal S 2

o1 3.6 (%) W @ & foF A (2= 5) & oM
A Tt 1 7 SRITaH (Z = 4) & 99 3TFH
TOed o WH W FH €, SR dRA h1 AR
A Ak 1 S €H Tk € g FeleH Fel-&R
W R & ®, A s-3eR{ p-gelaa i qor
T w1 SR Afeen eeRfia T ¢ oifead o
SIEITH T, S S oA ST, o8 s-geid
BT, S@feh aRA | dRIaH Seided (S ST foha
ST, 98) p— gl 8NN Sed@d © fob ifes
& 3R 23—3@337?‘05[ ﬁg:[ (penetration) 2p—3@'°|25|7[

e fagm

550"

500

4501

A,H/kJ mol™

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

3.6 (@)

F g § Ak B ®1 39 YR IR H 2p-
SO JRfea™ o 2s-Soiaed @i gad B AR
FIT TOFA g Sife URAET (Shielded) BT 1
37d: dRfeEa™ oF 25— SO i gorl § aRHA @
2p- SO AR TG W YUeE @ Sl 21 3T:
Aftfer@m 1 o o 9 o WU STE et W
UH F9 e E0 sifafiad &9 oS qen
eSS o YU AT TOCH o A H S@H
et B 1 StferdiS o foTw gem o1 el &1 9
LS o YOH S Tt % 0H U FH S| 3heH
HR0 TE € b AgeeH |l SeeE 2p-soieeH
fafe=t p-epl o faaf@ & (g5 &1 M), wafw
SIS o IR 2p-3oiaHl | 9 ] 2p-3oia{ Th
& 2p-3Mfdeal § B| Teld: Soie Sidehyul §¢ Sl
2| ey EASH o Al 2p-SerRHl § U Tk e
%l Gk T i T SRS o 9Ri 2 p-Seiagi | o
e TR I ST HIAT A B Sl 2

ITTEITT 3.6

d emed o awdl Na, Mg 3R Si &1 5™

A TTdt A H 1 0 HHT: 496, 737 3R

786 kJ mol ™ &1 qaIAH e o Tepeifem

T YA AH TH 575 A1 760 kJ mol ' H ¥
forgen e1ftres are g, 3oent Sfad SR saEw)
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g 575 kJ mol ' & Ak U 2 Uit
1 HH HEINEE o W 9 e B HIeT,
Fifeh AMIH ° 3p— SR 3s— SaAFHl oh
SN ufRferd = R

() 3z aifer o

S I ST THE TH] (X) TeidRd TR0 B
W(anion)ﬁqﬁaﬁﬁm%,ﬁﬁwﬁ@
Tt qREd 1 39 qd i gl ate Tt
(A H) &ed ¥ o7 Toedt 39 e i 19 Hel o
Thdl € fop fohe WRorl @ WA TR I TR
Yok RUMEA S ofdl 81 F8 TRl 3.3 | g9
T B

X(@ +e — X (9 (3.3)

THTY] R SR TE0T I T YohH HEATE!
(exothermic) 3l ST (endothermic) B,
g a7 o @ W R #ar 21 9ga-d a5
TR UEU I §, a4 Sell e el g1 e
e | g e Teied SROTcHeh Bl | SeTewune—
179 ot o qdl (FeioH) HT Sola[ dfed Tt
1AM AR FOTHS Bl ©1 38T R0 I¢ € foh
S T Seloe Te0 hich o TR S 19 &
TR fa=Ia o Y o € 36 We Sohse i
1 el lfed Tt 1 7 e S Bl
2, i SR 1 I FEH T Y IS Foied

89

TR H JA9T HIAT TSl € S §gd & ST seiaien
fa=ma &M Seoie ® foh Sope 9l & wedt S
T ST WO § <7 T S T AR fEerd €, 5ok
foTu seiee ifey et &1 HH SIS ROTcHS
g 1

I e 1 o | gl afed T
& ReadT &1 wH %9 Fata @1 g feae o
3TTIR 3T GRON ok 37ad | o 89 <8 O 984
€, 99 9gd §U WA %Hih o WY ol wfed
T tfurer FHoers B 21 efed gnet ¥ o 9§
TE AR T W gHE TS @y ° ghg gt
TTEE Y BIS THTY] | Tele(q i SIS T Bidl €,
Fiifeh Ffase g7 Seige oER AIfHe o |f-Tdhe
B ot ® A T S T8 W Seiee ate et
1 U FH FMCHF Bl Sl 8, Fifeh ] 3R
Tl © AUl Hiae g gl sk ¥ X B g
YR i Y AHRIGA 2Tad IR § <@ i et
Bl (WOl 3.7) W@ W 3@ q2A 1 Sooid HTA
Teaqul € foF Sifais qen weeiiia o fau seiaeq
wfed Tt 1 I HAY: I o o W I At
el W A HUMHS | SHRT SRR TH TR
BTal SRS T TG WA W geie o
F B, d9 TeU1 A T geleR e eien wem
Al ol & (n=2) § YO il ¢ 36 YR gE
FAleH Soll WR H UL golagial gi1 Afersh gfqedor
B B FeH R n=3 (S Cl) H FoIgT s T

ARUM 3,7 @A a1 o %D dval ol T dfed TEed* (kJ mol)

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

*Igd G qal ° THEfAE g 3.3 ° 9T MY weicyt TRadT o HUTHE W Hl Soaeia-ayal (Electron Affinity) (A,)
& &9 4 qROIGT fFEr T @1 W GRT Soaeid U FA W e Soil (14 gidl &, a9 goideia ayar # e 39
ST €, St S H1 aRarEt & fawdid 81 9% e war § seaeia 37 & o7 a6t @ St 3 ggdl &, a9 gelaeia ayd
&I FUIHE SO ST &1 gAFRA- Ty B WH Y W IRAGT B S g
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3@3@77{, ﬁ_ch}«ﬂﬁ (space)  Aferer T Bl %\'I ER)
YehR SeIeR-Selai iqehtul sgd & Bl Sl 2l

30T 3.7

P,S,Cl 21 F ¥ § fohuen! sifererad momeash
TS A T qen foheh =an soiae
wfee et grii? e Sifey|

&

MEd H A 9 T IR dgT W S afed
Tt Siferen SRR qen o § e T SR
g T HH FUMHF el 81 3p—hereh (S 5ier
?) SO TOeR WAW Y H ge § S
2p ek H SR YAl HUAl Wl ®, a6
RIS ik afe Bia ?1 31d:
Heliferer SROMcHe Soierei eifed Toredl sl
I B qel Wed HH Soige ofed Toed!
IR 1 B

(=) faga FwomeraRdar
W] o THEME AfTR W HgEASR ey oh
SAFA T T AU AR STRTHA HL i AT T
ToTeHes |19 fored SeoTeHeRal 81 STEH et 3R
TSR e e W1 W1 ST Hehal §, fohq ferga
FUTCHRd WO g T& 1 fR off q
%1 forR[q FomcHehal & o %E Ser-gas
T (S— WiferT YeT, Hfershe 9t YA,
FAE TE T oK) w1 g gew 2l
wifer T ge ST A H S B
SUTRERT S=teh e ifem 5 w1 1922
T 3T &1 forelq SROmcHeRal i 4.0
3Rl TG qX I TRl I AT 3R
AR FHT FT eHd Tag 1ferh T Fo
Tl i T SEucHehdl o6 HM 9RO 3.8
(a1) ® fewm T

SelaR ol fohdl T T T
o fore feer 7 2: T8 9 3@ 9@ W
AR @ 2 fF o T P @ @ @
ST B BTl T@ W Ay i @ €,

fa=ra shoTcHehdr
A e

e fagm

T off < T TE o fohd YR o 9o 9 I8 ¥,
THHT IR T HT SMER 3t 7, fges IR o a1y
ST ST

IR - RumeTehal STad RO | 3frerd
oo 9 g ®WE (Li @ F) SH W sedl © qe &
A e (F 9 At) 91 R &9 gt 81 98 y9fa 4
U= SC? 1 for[q-—RomeTehdl sl TAT] e 9§
T | ST Hehal ®, S 3o o o1 9 SE AR S
W oHEd © du i § A SH W Sed! g1 e o
WA 5 o RH B U G goreRl SR A
H Syrchr sgdl € qen faga-Foncashar et g1 35
AR W S B9 o W A= W €, d S-S W]
e gt €, S9-90 foRq-FoMHSd %1 Bl S
21 78 Wg e Tedt o U 2l

e oY foaRq AT T WA e w6
Ty S T el 9 o1 3 feeq el 3K
HUGA o = GaY B HedT H Wehd €2

31T el § S oAfsd i Yeel Ygta sidt
B gEifery fereq-Somershal 1 Eten Gee s14q Al
& TUEEl ¥ ¥ TE YRR AEd H qw wt fagg
SEUTCHeR sig- o @1el &1 3Teng uredl o gy et €
(T g T R B €)1 T YRR ol o i
SH W dwl i Igd-RMHSA FH BH W 3T

= AA
;
:

| oA dfel T

| AT T

L g

€
oA dfe T

A | =

| L

ferT 3.7 smad arvit 7 Gl ®t smad gt
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ARt 3.8 (%) Tae@-woncTeRar 1 7 (uifen durr )

YRHTIT (3T 10) Li Be B c N o F
farea-uTeTehar 1.0 1.5 2.0 2.5 3.0 3.5 4.0
YT (3TTeT I10) Na Mg Al si P s cl
farera-uTeTeRar 0.9 1.2 1.5 1.8 2.1 2.5 3.0
ARUlt 3.8 (@) faegq-wunareRar @ W= (Oifer dAe)

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

Torerel | e STl B (1 og qorert | gig gt ®)1
1 9l ofed ygfaal &t e H oo 3.7 H
SRS
3.7.2 THEeR qUTHAT W Ed wgfd
el o THETE o § g 9 ygteEl (-
TRl Gag (diagonal relationship), 31fha JH el
(Inert pair effect), ERIDES ‘EIT@'_EFT T4 (effect of
lanthanoid contraction) SWTFC: W I B9 SATE
Tehehl H T 39 9T H a<all bl GaISTohdl | STTelfdn
Td S 3TEd H (Li § F O%) STHMRI TUIEHl 1
AT B9 H|
() HASThdr ® ATSfdar A1 STTeRAteRTuT
STeTd
TSRl qEl w1 Hewgul quied ®1 TW qwd %
TR T & STYUR W HHH S Hhdl 2l
T Tt (Representative Elements) EARSEISETI
YT (BTelleh 3Tevash el &) 39 awd & sidd
HIE § U Seial 1 W@ & a¥e et § A
373 ! WA | § AT Soiael Sl §E&A ¥eM W
FEAr Sl TAShdl o T W 3E SRl

YT TS T YA 2l 21 UE < Afierl W fa=r
2, S fferfis 2 OF, 31R Na, 01 37 Aifitehi o i
T I €, ForTeh! o= oTeshel &1 %A F>O>Na
21 TSN 1 Wl gl faemE 2522p° €l
TR A% THN] OF, U H AfedfisH & THh
TS o T G il 8, TS shi ARt
e -1 €, i 39 A W T TSN T §
HAferfisH 1 9IRS fa=E 282 2p* B1 T8
TSR Y] W FY TS HT TASH BT T
TEIfT gHeh! SAfeRdientor feren +2 81 Na,O 319
SferfiST wReTY] itk o[ ROk B oh Rl
TR TR I B qUT Yk WISqH THI] Teh
TR <l | 3T SIS STeRiehor STere —2 i
i 1 S0 @R iferm (S @1 goseH
fa=ma 3s' ®) Uk ToreR TS 1 34 © IR T
Toh T SHhT SHIeRTRT0T STaET +1 €| SeieRie SRUMcHehdl
F1 M Tad gU U o9 Aifies  aw o TR
THIY] §RT 377 TLATY] oF AT i G T A hi
IHehT * ATerEfiehToT TR’ wed €l

TESRS qAUT IS H Tl bl GaArSThdl i
amﬁuqﬁr (PeriodicTrend]aﬁWTUﬁ 3.9 § gt
T 21 el o THEfs AeER | 39 aRE i e
THidAl T 39 TEIk | = ot == i T 21 9%
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e fagm

I 1 2 13 14 15 16 17 18
HaTSt TASE ht T 1 2 3 4 5 6 7 8
GASTHAT 1 2 g 4 3,5 2.6 1,7 0.8

@W@qﬂ%,ﬁqﬁaﬁwwaﬂable
Valency)‘?l?ﬁ'lﬁﬂﬂﬁ%l TRerdt FATsThdl HohH0T Tl
T URHES awl o1 Tk faei faaso g1 gHen
AT BH A= H HU|

ISTEY0T 3.8
3Ted ROt 1 YA i ge, Fefarad i
a1 e A A A A A
YrIfeK (prediction) ifsit— (&) fafereria T
S SR (W) UeAH=E qen Jewl

&

(%) fafcsia efed 9ro o 149 o7 &1 a<
8, gt waisehar 4 @1 S, So1790 ol
(RISH IRER) 1 T 7, HT WA 1 B
31d: T H1 YA SiBr, I

(@) ofed Rl /139 o 1 a Tt
8, fSTEeh! Harstehan 3 81 TewR 169 ot 1 qedl
2, fSwent gaisehar 2?1 or: Uit em qen
TeHL 9 o AifiT H1 ST gA ALS, B

(@) Tgra 21ad oF d<al o TOTEE! § STHIAAT
Heeh a1 ob W el & 1 (iferEm) , ol 2 (aRferem)

R et 13-17 (SR ¥ T3tA) A o o o=
TeH @ 3 Teqe ® fue € Sereoned - iferm
3 g ugetl ¥ du aRfaem o= & 911
urgetl o fa= Aifes s ®, foe ffyea 9w
TEHdNs dY B B, Wl 3 TS GUMadl
ArfTeR AT s &) aread | ofiform qen aftferem
HHI: ST o o fgdia aed (S9— A 31k
tfufem) o ifuss e 1 e Toreet 39 @E
%t godal & ‘fasul Way' (Diagonal Relationship)
FEd 2l

s- 3 p-=ciileh & el o T H 3T W&
I qol | YUH < oh 9= qHEe S8R o =
HROT 8l Gehd B2 SThT A HGER 37 HRON o
B 3 el ol BIT SRR, 3o e/ saa
qen 3Tfeen fagg- e omcHehal ol o 9o 95 § fa&
R HAST ek (2s N 2p) & M ok forg o
B B, Sefeh ol ok fgdar ose 2q 9 GalNieh hersh
2 € (3s, 3p. 3d) | HerET®Y €L o o JUH TS
e sfuehan Fegdivehdl 9R €1 SSEIone— SR
A [BF,]- o1 Wkl €, Sk o o 31 W
319 AR h1¥T 1 TR SelaeiHl o =R 9 3ffee
St T IH % T R T 71 SereRomef—
TqfafEm (AR, a9 €1 3 & 78T, p- =t

ARUit 3.9 Hifirent o Al GRT S9N MW aval ot HIAISehdT | ITad-ugia

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

s Tl ® gofa: W wior g P
B | et some wife Wit ot I et
88 | Frar ) omed WOl H I BN W w9
Al afer 3R T o Hed %Y TEES
143 | framfierr 2t 31 30 vR =@ =1 @ik

T axd

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

s BT M™ / pm 76 31
Na Mg
102 72

SIferehan TEre foRamefierar (& arget
o) TolerRi Wit ¥FEE ST YERd Bidt
2 IR gl € 1R (FedrsH RER) selagi
W Y HUMEA SR FEIETd et 1 59

& ql H HHEl o YW 6w W ¥ ueH fgda
AEd o T WS W p - p 99 M H GaA
A Wd § (W8—-C=C,C=C, N=N, N=N,
C =N, C=N), &l a7 o STad] 9&F THT &l
FHT UM B
ISR 3.9
1 UgfHtEE % dfie Al [CL(H,0)° ¥
Q?jﬁﬁ'ﬂ'ﬂ hi SATFIIRIOT STIE (oxidation
state) 3R HeHASHA THM 872

T

Ui ot SHeRdehoT ST +3 SR Hewashdl
6 T

3.7.3 AR fafeharoiierar aT
srafaar

T D Hifersh O (SE—TRAY] Taq P B,
I T, Seiere ofed Tt 3R Garsihdr) |
3TEd Yt 1 ALAIA fhanl 3d % 89 I8 9T ¢
g for smafdar soieeiter fo=me § et 21 sifaew
& THEAHE TUHH qwll o Soleeie foae i
Afireafad 21 il & 39 Hifers on iR TEEfw o
T gaY @ie i HIRET 376 89 &

B WA € o ofed W 9 TE SR WM W
WA TE At B sedt 81 horeawy oiead o
AETH Tl RO St € (FB IRl hl
Brew, foaw faawo 9 3.7.1-% ¥ feon 2) qen
TR dfed T 3R tfuss BT 81 St 2
e wad o R feerd v 1 S T
G Y ¢ 3 Tad <€ A o e i el ey

U 1 FaY a@l ok STIEI qdl STHIA
FERR | 4, {59 o7 9% § 9 T hi i
qqn Aefcoreh fagroar o1 3@ e Gay 81 ofed o
¢ 3R ¥ TE AR WH W feash o § HH 3
Aufeass o1 | d@d et 21 axdl 1 qEEtin
foRaTsiictar ST STferdiei @I Bafiei O faran Hae
WS 1 S HeRdl @1 T8l SRS W awel bl
sifuferar W g9 fa=rR &3 aad & 4 v o6
T SATeRATS | TICITgash A Shich ATAEe oA
gl Tad o 3R o Txel o WIURUl SfiEE Hed
s &Y B € (S Na,0) 3R St To®
TE AR B, IToh SRS Tl oAt (SEIoned—
CLO,) T HeA o Tl o SRS ITALH
(ST ALO,, As,0,) I IEEH (ITET0Me—
CO, NO, N,0) & €| 393} (amphoteric) e
AR oF Y Tedld 3R STl & WY &R SRR
Y §, Vleh S SAREE W 3t 1 &R 1 0T Tl
B 2

IERIUT 3,10
S | At il g1 SR fF Na,O
TH 4T TF CLO, Th A STiores 2
T

Na,O St § SfufHan wieh Jael &R &l &,
SHfeh CL,0, Joel 3T ST ¢

2Na + H,0 —» 2NaOH

CL0, +H,0 - 2HCIO,

&I AT ST T[0T T T 3779 fofend o |
FI G &
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fT&us® <@l &1 qal B FHAU gt
(3d oft) @1 sTed H weErY] e 1 9REdd agd
%0 21 T B o oftdaq erfafes dehmon engett
(4fgoft) o faw 3R oft &9 21 M Tt s- 3R
p- =l o dwdl o T 21 UROmTTEEY 3 o
1 3R 2 w1 ergeti &1 qor § %9 fagaea 2|

& o & q@ B Sk WH-%hHIG ae
T YA THIY] GOl ST B Sedt ©1 herd:

e fagm

aﬁi—aﬁwwﬁﬁaﬁ%ﬁsﬁaﬂ?a&ﬂ

¥ fafma @ (F8 AUER TR Ed &
aﬁﬁ%ﬁ%msm—aﬁwﬁw%»
el B 39 YRR @ § A 9 W W odifes o
a5d B 3R Auifeash O WAl @1 TH W i
3eh IUFIE qAT TT=IH o U1 § SISl S Hehdll

TH Teheh § S0 37 e SIR atrerd |Roft o Tk o1 stega foran €1 Heold s1ad GrRoft s Semm
W SeIa ot ST STed WRolt § el ot SHEE Sk agd U AT Al ok shH H Wi aifasl diek
(3Td) R 18 Feater Tl (ot o1 qReEm) H 1 €1 SEd § WA HHih HHAN: qGdl €, Selh av q
o€ T Yo W wgdl 1 Uk ol o el § WHH TS hie (Valence Shell) Seierieh form=me gl €1 s&lifere
3} HHH TEERS [UEE 1 <9l €1 Th € SIed % awl ° 91 9 9 R M W seladl sl gen §
gfg eidt B1 37d: b1 HaASTRal (Valencies) T gidl €1 STad GROM & getareiien fo=rg o ST¢R W =R
Wb o el i UEEM HI TE €| F a7 ©— s- sl ad, p- odieh v, d- scieh avd qefl f- selish el
1s F& § T Soiae 8 o R0 Sad Gl § BEeisH 1 TF sAfgdd 21 9 adi § 78 gfaed
Y a1k G urgel i 21 eregetl e 20 giavd @ %A 7, S ofed gnolt o <€ SR v W feor
g T T, S H’I’g{ﬁ»ﬁ R Hﬂ@Sﬁ o Hirerdt €, Hﬁ—ﬂ'@'{' (Semi metals) 1 3T-HTqT (Metaloids) FHEaAd
& (S8— Si, Ge, As)| @ ¥ =19 &1 3R og7 W awdl o eifcorsh [oN | ghg gt 21 o | T AR A
W Sd § eifedeh U1 § HHT ST 1 el o ifsh qen THEts 07 Sk W] shHish o |1 ST

B 2l

Tl oh IRHETY] SRR, S TOIedl, Selereiq oifeel et faregd Saoierehar qer Garstehal | At
1 yafa wE S €1 ] e aad H 91 $R W I SR S W Hedt @ i o | Wi Se
W Sgdl 81 SEA T Y e | WA ded T Sedl @ qe o | e o W) sed @) faga
SO 1 ot &) Y et 21 Seiae wfer Teedt quroan aad § < R "o W SR st
ROTcHsh 91 o H e S W A NS eidl 81 WaASThal § o frefdar O St 1SS o di
R F1EUs T | HASTehdl A1 9 SIRIAH Fehl H Solae i U o SRIeR ALl S | ¥ 39 Serae
1 G HSHT A1 HT ST & | TR fShamiierar e o < fhRl W Fad 3tfueh oIk 7e § gead
FH Tl T STad ¥ Ged € R TEEth sifufmareiierd soEa i @ w1 Gl (1 HE
Tt ) o HROT B | Al fehemsiier e Wepta W T stereen ® & fHerd| 9 W Al o w9 §
firerd 21 forell e o 1€ 3R oF aa &7 SHATIEE S €, Safeh <8 AR ok v ST eSS S
2 S awa weE g ¥, 9 sugenfl s A SEEH SeEe s 2
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3.1

3.2

33

34

3.5

3.6

3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14

A

3 GRof § rereen 1 Hifdw SHR R B2

Headd o fohe Hewaqul T[UTeH i STOT e WM § Tl o aliehtol Rl STER S
F1 9 W T§ | I

Haefr % e e AR e e e A wiE a5

FaleH TSt o SMEN W 8 g HIfae ff ofed aRof o 3d e | 32 % B[
=Mfeq|

e 3R o o TR | 7 SaEy R z=14 waf fem g

I a1 WA sk feray, S sed wrol § de ened i 1748 ot 4 fiem e €
FH ¥ a1 A Frefefad g e T e

(i) TR Fehel JARTINE 51T

(ii) ¥ 9 99 g7

T & i § Sufterd qeell oh ifde IR TEEt o gEe = g §2

“qrery e’ SR ‘e B’ | e @ Hwe §7

forelt ot =1 e o wwwn] e fore wehR aRtefdd Bt 87 39 ufteds &1 sren o
Y YR H?

HrgERe TSl ¥ oY o e €2 Tk UE whei w1 A fafay, s fefatea
TATIST A ST o W1 FHgeiaei e ori—

i) F-

(i) Ar

(iii) Mg>*

(iv) Rb*

Frfafea Tfvis ® foer sife—

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

() TTH &1 GHMAC €2

(@) = Mo 59 o 9gd %A | et Hiftu

AT ST SR TRAT( W B T B § IR HUmEH! i B Sk S wEmE
=t oo @ aifus A it ]2 samen St

A Tt 3R Sl dfe Tt i uRefyd w1 o fofia fief wm) den
‘T ST’ WSl 1 Wefehar 4 72
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3.15

3.16

3.17

3.18

3.19

3.20

3.21

3.22

3.23

3.24

3.25

3.26

3.27

e fagm

TIZSIST CATY] | 3TTET STl § Selargia o1 Soll —2.18 x 10-18J €| TCHIUTISh BIZgIoH
1 S T J mol”! & TR W URehfer ifs)

[Tohd — ST U i o ol Hid HehedaT 1 STAN Hiferel]

Terdier S o el H adfeeh ST TErd! ol % 39 TR 8- Li< B<Be<C<O<N<F<Ne|
e FHINT fF () Be 1 AH, B © aifu = 772

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

Y TH A h1 AT ThE YHR HUT o Wifead #1 gum EH oot Jrivem
T T I TR ¥ E 2, g Rt fadt st wiedt Sriferem it fad
TR Tl § e 2

I OE qll H o1 Tl o foRdl @ue ® i i oI %H BH % B ° FRE 72
ol 13 ok qxEl i YUYW S el o WH (KJ mol ) | 39 TR &

B Al Ga In TI

801 577 579 558 589

M= ¥ 39 faued 1 ygfa &1 men A Ry yahr 2

el o Frfatad gl § g o &1 Selaeq afed Tl stfuesh o el?
i) OAF

(i) Fa1Cl

A N Fied § T O 1 Tl soteie oI woiedt werm seieRie el Tiedt o wHE
YT, e HUMcHs a1 %A HUMHS orif? T IW &1 gfie Hifv

TSR Al TOed SR Selagi RuIcHshdl § 1 ol R 872

Teft g2t ARt # N fRq oo W MR W 3.0 21 S 39 HeH W
3TOT T wfdfeRan <72

39 Tagrd 1 9uiq Hifsw, i wEm] w1 B 9 gefua e -

() 9 9% TS W hI 2

(ii) STl o€ TS 1 N HI B

fopelt el o < TEEAITeR i YU SEH Ted wHH BN a1 fe? @ @ wed
&2 o W HT gfie Hifew

uTqel oI srrgetl § gE SR A 22

e HRON 1 3T id U Frfafed s & sw fifse-

(%) U < 1 T daqie, 5@ el SU-H ¥ Ui Soigeq Sufed @il

(@) 39 T &1 9 FarRy, fSHHt ygia 1 seae w1 e &1 8l

(71) 39 q@ & 9H FarEC, et ygid q seiael Sl U S & sl

(1) 39 ol 1 AW ey, fEE wHE A Wodg, o, 59 R T sufterd g
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3.28

3.29

3.30

3.31

3.32

Herm o o del o forg srfufmarsiierdr w1 w@dl g3 HH 3 YHK B
Li< Na <K <Rb < Cs; W& a7 17 o adi § %A

F>CI>Br>I €| THH! S shifery)

s, p-, d— 3 £ witeh o el o1 HEM SEl SR fa=re fatay
1, Forer T TR o R %, 1w o A W e
(i) nsznp‘*,ﬁlﬂa?'rﬂ@n=3él

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

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

& el i WeH AH, 3R fgdia A H, 31PFE Gedt (kJ mol ™ #) 3T geiagia wfed
Tt (A H) (kJ mol ! #) Freferfad 8-

T AH, AH, AH
I 520 7300 60
11 419 3051 48
1l 1681 3374 -328
v 1008 1846 295
\s 2372 5251 +48
VI 738 1451 40
TR U T qee § @ e

(F) W T afafmEie g 2
(@) T s STETR o §?
(M) HeQ stk rfufmaeiier sturg 22
() wo® FH aAfafwarfe oweng 272
(%) UH uIg 7, St TR feil TaEe (binary halide), fSmehT I
MX, (X = €@oF) €, 9 2
(%) U o1, S gEEE: MX (X = RaleH) el el gegErst goge s 8
el o fefefaa gl o gaer o s T fgert ifiert o oo 1 gfem ifse—
(%) hferm iR siaieH
(@) WHIEE SR AEgeE
(M) UgHEE SR ST
(7) fofasi iR sieier
(T) HITHRE R wgaiH
(&) 719 79 IR TG
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3.33

3.34

3.35

3.36

3.37

iR STTad WRof o ared fefafad § @ fhaen o s 872

(F) TN &M

(@) TEM] A

() Y=A FEieH wEe

(=) el senen wem

iR e AR o fory Frefefaa o wed o i o we w8l &l 2?2

(%) p=dis | 6 W9 T, Fifh p-hiw & Gl FaF T o fou Afawad 6
TR 1 SETTRAT Bl 2

(@) d-=dth H § W €, F(eh d-ST-HIT o hHefh T o ToIq Afeehan § gl
1 SAFIHAl Bt 2

() Y& Ak W WAl I T Y SYRRT A W S GehAaTel olagHl hl qe
o SR Bl 2

() < o SR o i Rd 99y Sifad R SHaTe Seiae 1 SU-hiT 3Tk
fgreht sen Gem &1 wei¥ w2

UHN ek, S HASThdl Scia i e Hal §, SH avd i TEEE yoa ot

yoiferd s 81 Frefeiad § & &iF |1 SReh SRl 9 w1 G el har?

(%) HANH T FeH F&A (n)

(@) AfT®E @ (2)

(M) AR g

(%) i gl 1 Ge

Y gererieh TS F, Ne 3R Na* &1 R 70 § fhad wofed eiar €2

(F) AfTEE @& (2)

(@) | HeH §&Al (n)

() TR FEHl B Zola[-soiae == TR
(%) SR & U HRoT § G HE ot T, FEifh SR SRR FAA B

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

(F) YIF ST AR T 3T T Ll 2

(@) HiT IF= T4 & fa=rg 9 Ja seia[ 1 Heae S €, 79 e Toed
1 | TS Bl

() S Tedt o U W STt g ghg TSRl Seiagil o Torlae shi e
T 2l

(9) A nAFATE Hehl 9 AR n WA Heehl w1 ol § Seiael i SATEET
Y fehTen W1 wehd 2
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3.38

3.39

3.40

B. Al, Mg, K @l o foau iferes aiferero 1 @€l % g9 % o1 82
(%) B>Al>Mg>K

(@) Al>Mg>B>K

(71 Mg>Al>K>B

(1) K>Mg>Al>B

awdl B, C, N, F 3 Si & fofq s1emg ifreiemon &1 s0 o @&l w9 %A a1 2
(%) B>C>Si>N>F

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

(M F>N>C>B>Si

() F>N>C>Si>B

al F, Cl, O @R N qo 3o ol o 31&R R S T@Efes siffsmareiierd
frefafaa & @ ®H o el § 82

(%) F>Cl>0>N

(@) F>0>Cl>N

(M Cl>F>0>N

() O>F>N>Cl
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