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CLASSIFICATION OF ELEMENTS AND PERIODICITY IN PROPERTIES

ELE

9 Theh oh TLIT oF TR 379 —

Stted o fafy=1 &= o e faam &
Ww\w@éﬁ;

Tl oF TUIEHl o STMHR W Ik
FITeRTOT h1 HheT gRI 3Ted GRof
o fahT@ @ Ta7a & Foh;
amﬁ—ﬁwaﬁwﬂ&—ﬁ;

3Tad! SfieRoT o6 T wRem-He
qonl il fo=Irg o TR @i
qrefehdl 1 U Fehil;

100 ¥ Afeeh WRHTI-hHAThaTe q<all
& fau IUPAC W fa@ wah;
Tl *l s, p, d TG f i § afighd
WW;

Tl ok wifes W THE ToreHl §
ST AALIUN I YgEH Fehl;

Tl i SAfAfRaTSTeral i o @3
Y Hag T Tohl;

AET Tl WE efeen e o
o HaY = Teh;

TRHY] § W S eyl qoTeHi,
S — 3YmEfTeR, ] B S
T, geEe, afer Tded, fae
SROTCHRl 3 FarSehal & Hafed
o =1 =t e o fog wel oRifen

YIeETac] ShT SYANT Y Hohdl|

7GR YA @ U YA YA T S d WEvequl o
&1 ufefe faemef #1 398 Weraar fuerdl &, @rasisn & 78 29
fierdt & oiiT sraftaa & B QYU [\E e @ Qiere qui fierar
&1 9 39 a9 T UF YA STV § TR Eratin e sreatd
g ¥ fagdt g sarE el gid, offug & =aftgd wgel ¥ warar
gefdia &id &1 St @ g ST wEd € fon g sid-sie et @
%A a1, Ik [T T AR Sga Suanit 1

e 2t diat

TH The | gH oM STEd SOl 1 UfeiEes fasmm we s
e - 7o ST STeae | Al ST AIHIUT ULHTY] o SelaRih
fammrg =1 uftomm 21 ofd ® eH awdll o ifies qen T@EfteR o
et ygfa W faar &

3.1 A<l ShT TETISRTUT AT STTEvAh B2

39 T BH I I goh € Tk T TR o I=ief 1 gt s
B €1 T 1800 H Sheret 31 dwe WA 91 T 1865 Tk 63 dwEl Bl
ST 81 TE off| SThel B 114 dedl o 9N W Ia1 1 399 9 g
o @it T e wee-Afd €1 9w, ettt U a5t wmm @
o A S €1 a4 HN ql SN Soh STEEd AMTeh| o THIEA i
ST STTHT-3TeRT Y THT g Hicd 21 38 ST B WHA &
feru Sfert 3 el o1 oRTTeRToT Shieh 39 STEAAA Wi Gifad TR
AN ST SN 39 B TR, 36 Hiare qiies | Wi ol o Gated
AR LA T AT qehETd ®9 9 O X & Gobdl, o o
@S W e S qdl o 2remed | oft A el

3.2 Mad ARUN ki SAfa
Tl 1 afiehRor TEl § SR stefdar M e emad GRuft
ot TR BT 3T STaclieR] a2 ST 1 GROTE 81 Feyem
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R IEIRCRIE]

WO 3,1 SOER o T

ad YIHU-9R axd TTHIUT-HI axd YTHIUT-9Y
Li 7 Ca 40 Cl 35.5
Na 23 Sr 88 Br 80

K 39 Ba 137 I 127

SHA WA S SENER 7 9 1800 % URfIS
T9ThT § 39 91 1 3R Hend fohan fob aall o T[oremt

1 Geel JUH Wirlifaer TR % @1 el §1 <[eiS W
stk oW fa% Ca T o dwal % F&1 Udrd gal,

A fafeea wafa gt @1 99 1829 | S=iv TAA sifash
T THEfTE TON At 9 awl o wgel (rRl) wt
TF S TR U1l I 98 ¢t 9 fF g
e o <9 9t O HT TH-9R 99 <6 a6
THY] R ok SARGd W o o e o1 (HROf 3.1
i W) | W F, T 9l a5 oF TUIEH 99 <M daeal
o TUTEE oh WA 91T |

TR w1 ek 1 fm’ oo & awl & fag
TE WA T FE(AT TH e U WA AT 3HH
foeR Big fn T sHeh IvEn WifaE sreemsh
Qﬁ.TSﬁ. i %ﬂﬂﬁ@%’g (A.E.B. de Chancourtois)ef
T 1862 H T 1 TR0 A H1 A TRl
IR qEl Pl 3T Fed U WHV-9R o %9 H
Tl ok TUTEE B STt QIR i g9 T g ot
feh oA STt &1 Y Hehl| ST AT <A
Tolasiel Jois 7 T 1865 H aTeh @M (Law of
octaves)aﬁﬁiﬁﬁlﬁﬁmlﬁﬁﬂr_@faﬁmaﬁ
U WAN-9R o %A H Fareed fwar qen = fo
foret oft T ¥ IRY & W S < ok 0T JH
T o HAME o (IR0 3.2 <€) | I8 FaY IH JRR
T o1, ST 3ASd Wi @R (eight musical note)

gTcllh 39 99 39 €N ki SAT9%h Tl T8l fHed,
R 9% H VIA GEEE (TEA) R OE 1887 H
ois w1 Sl TSH N TWERd FL STk T
A & TR

Tl WEAT 3l Hedld (1834-1907) e
STHA TR e HER (1830-1895) o Had SATEl
o HERaEY A ARoT ok fohr | Aherdl W gel
s €9 § HE H Y I WA A T 1869 H
I foRan fof 5@ i sl 3ok dgd gU IHTY-9RI
o %0 o Hafed faan s €, 99 fafaa s &
T ST Wifaeh qe TEEE O § SHED 9
STt &1 SleR T2 A s 7o (SH— WHvEE S,
T T FeeTh SR TRH]- 9N o e o el
(curve plotting) e, il Th IRIEER == Eigl
Tl § FHET UM o F 1868 Tk e WA
Tl 1 Tk ARl 1 faske T fomn, s ey
STEA-TRON ¥ hTh! HeAd-Sodt off, cifhd 35k
M 1 faaw st Heelia & wm & faawo 9 1=
YT &l & Urn| eTegfeh eTerd 9Rvit o faema o
NS 1 99 Sl deela W R e 2l

TTClTeh STl Heiell o 3TEIA T 3TRY STaER
3 fan o, forg Heela 3 ovmad fom #i 9gell 9R
WehTiYTa TR oIe 7w 39 yeR ® —

WRUT 3.2 AT & IEH

= Li Be B C N o F
YTHTUT-HTX 7 9 11 12 14 16 19
T Na Mg Al Si P S Cl1
YIHIUT-9Y 23 24 27 29 31 &2 5.5
axd K Ca

YIHIUT-9Y 39 40
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T T TR T O H - SAraf

“aeal o TUTH 3ok UXHIY] 9RT o 3TTet
% gid 21”7

Heofla 3 a1 dfqw wfral w et
Wl H 3ok dgd Y V-9 oF STIHR IR0 § 39
e %9 ° W for TE o a9 7@ @&
FealeR-T A WEl § T Y| Heeld gR qwe
arrfiertor Ff¥era AR TR e AR o afieheo ¥ stfuen
forega em Heeta 3 smafdar & e w o w9 9
e SR el o eniteRtul o oty eifuen g
fiferer Td TR ToreEl w1 SR A e w9
¥ dedia 3 @l gN U ARl o g g
(empirical formula) q 37k EUTﬂ'lﬁaﬁ TG Rl
3MYR AET 98 98 WHd 9 foF afg wam-9R & %9
%1 qUId: qTe foRan San, @ S a@ 396k g fRU
T A | STed-9Ro # @ W S "Whd 91 3%
U T 7 9 ATt ae bl STed-gRon H
3fed M 37 o T 3Tk TE-9RI o %A
Y& | SR & AR R— ESH, Forgent ey
IR HHE VI o a7 ' ofFm’ ¥ & o, % 99E VII
0 ISR, A, 9HE enfs oh W e o
M o YR R @ T (o 3.1) 1 3% wmE
TUTEHT aTel Tl h! Tk TG § 1@ 1 Wi st
3TYR HHd BT I8 Yo fohan fob s a0 (S @t
T2 T o) & fau Rt § Fw foa wm s iy
M| ST o+ fAu— Sd Heolld Hi SATEd-GRon
YRR g2, @@ HfdEm (Gallium) qem SEfTEw
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(Germanium) T St @S &l g ot 3= tofafy
AR Tafas o 9= Th-uw o wom S &K
Tl BT A9 H: W—Q@ﬁﬁ'ﬂq (Eka-Aluminium)
qoN UhI-fafeish (Eka-Silicon) @1l Heed = 4
eheret Tiferas 3R e qeel o e w1 YRR i,
dfeh & awl o b9 ifaes Toredl S AR o e
9% | @Sl T T q<al o YRE TOTEET qe e
ottt GRO 3.3 § geeg fRar wn R Hedld
FT HHATHS JRfHE IR Rl § ! Therdl o
HROT 3% 3R ITh! SEd GRON I HIET HIEG
fireft| Heefta w1 T 1905 | YT e RO i
o 3.1 o gerfan R

3.3 MR Tad- o aar 3tad
TRUT okl SdA & T
Tei 78 a1 A A A € fop o deddid 3 ored
groft 1 fowE fohan, 99 AR o WE] &
AR A1 1 9 81 ol SiEell Tmeal o 3TRY
T STIIHNE HUI A1 fohd Tl ¥ 1913 ® 07
ifqehT SRR T el § dwl o sifenafoes
X- Tt Seeat § fafaa o ok <@ &
(Sl v X-fortor &1 e1gi ) 3R TR (Z)
o T Ioh AEd S T T e W@ 9 st
%, UXg WY SAAM A4l |/, ok el § WXl @
I TR BT 37 WiSlel 7 <9I foh TRAT]-FemE
T oI § TRl < 1 TAV]-hHi%h 39 a<d ok o0
w1 W § sk Tam T T % STER Hedld o

ARt 3.3 Heeha gRT Uenr-Uedifam (fifeem ) qon wem-fafeaem (wifem ) awt st unifea

T TRt Uit Tiferam T TafeerT S
(wfaeges o) | (@ T ) | (afasgees av) | (@IS T A )
TTHTUT- 9T 68 70 72 72.6
T / (g/cm?) 5.9 5.94 5.5 5.36
e ieh /K = 302.93 Eic| 1231
ATFTSS T G E,O, Ga,0, EO, GeO,
FANES T A ECl, GaCl, ECI, GeCl,
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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 © N (6] 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 5271 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 75 79 7996
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 R2O RO RO3 RO 2 R20s ROs R20O7 ROy
HIGHER GASEOUS HYDROGEN COMPOUNDS
RH4 RH3 RH2 RH

ferg 3.1: deeilg g/ g1 3rad R
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Tl T ROl U TUIEE H - Safaa

et 1w &1 Seee fRa T s iR Sted
frrem #ed €1 W W EER T -

‘awdl o oifaer qon THERE ToTaT SR
YTHTUT-ShATeRI o 3TTEt Wetd g1 &1 (The physi-
cal and chemical properties of the elements are

periodic functions of their atomic numbers.)

3MTad | o gN UIhfas &9 9 9 S 9T
94 Tl § SeoEHE FHMAG fiell| Rt @R
Tt # i Tegfem e wEiteE s
T o erae e =i H 9T T TH ST
A W | e faen $iR $hm sreury e
Tl 1 @S gel

A TES UG Foh € foh foREl axe 1w
A U @ oF AR T e (U 1 §&) a1
IS W] § IURerd Seigel i WA o e
BIl B $Eeh UYHT elicH WESH i wnefehdr iR
SRR ol st Trafdan ol o T B S
21 o1d 78 TR T forn T ® fop ovred e aeell
T 37k AfTeRT ok Hifqes den TEEt® O H1 B
2, S awdl % gl ford W e B

TII-I99 R AEd-GRoN o faf= ®9 7
o 70 €| o ®Y el 1 @R sAfatmae qen
FINHAT R 9 <4 T, Sk FD T AR
fo=ma w e sy ey (9 emad awuit
o < &Y Fed ©) F98d Ol a1 AAd ARt
2 oI 3o fot 3.2 o quifan B A il (=
Heefla 3 ‘9uil’ el 8) & Med (periods) H8l
ST € 3R FHeafer Wi w1 |t (group) FEd Bl WHH
el ST forre el deal ol el Wl |
sar 7, foi ‘enf’ =1 ‘@R’ et S @1 IUPAC &
3TAIGA o STTER, T ! QAT 5Hd IA... VIIA, VIII,
IB...VIIB, & TH W37 | ¥ 18 T & GEAN o
afferd wten fefug feman T 21

AEd-GROT § el WA Ed 21 STed e

77

3ad § a<d @i Afuehay g& Jdien W& (n) i
Tt B U ad § 2 e SUTEd B 3Heh 918 o
et | wEW: 8, 8, 18, 18 3 32 e &1 Hiael
s 1ot s 31 Sgife w9 @ Ted T 1 AE
T ool i ST G Seied FETEl o SMUR
T 32 & B 39 Y AGd-HR0N & $3d Ud dad
e o HET: WOES AR UfeerEe & 14-14 T
F= erem @ <wiT W @ B

3.4 100 ¥ 3Tfaes UXHTU-chHlh

T d<al Rl ATHRIUT
Td H WA €9 ° ¢ T 1 AHRN 39 Il o6
TeeRdisT oF A W 3 a1 ST o qen ywdfaa A
HT THLT aﬁ.ﬁﬁ.q.@f. (International Union of
Pure and Applied Chemistry) §RI s =1 STl |
T BT B H 39 U W IR 31 T 3o WA
Il U qee ga AR eid € fF SRl ohael gad
AT (IR FHf-FH0 G S F WA A &) 9
Bidl &1 39 al o WYl AR R ol o st
o forg w&T qen enfie SuHl SR AT i
fErgEeha Bt €1 fovel i e & wErTenenst o et
1 9 U TH HH Bl ¢ Hei-shed Seten foe
foreta stihs sohes Ty, Tq Ol =1 @ISl 1 31
W o Ty orentad g S €1 ST % a W
At 3R wE, A & 9 F ARl A 104
TRH]-hHIh dTel T i @ISl 1 a1 fharl ST
aﬁm 3 3@ ‘TErwiteam’ (Rutherfordium) e
wt SRl A 29 ‘gremeifeT™’ (Kurchatovium)
T4 f@n 39 @@ & wfeTE & [ wH * fav
IUPAC 7 gga fan for 59 o o &1 @ 95 7
8l ST 3T A9 K1 G 7§ WY, 99 9% T
1 99 9 gemetl o WW HA (numerical
root) &1 TAM &Xd JU THoh AWl i GHTY
FHHHI o MYR W e e S osw wwef
3.4 ® fean w7

* 5 2 et & HE B YOI diGdl ikl & T 7 (§Y 1940) H TRIE F1 @S 9§81 9% a] TIH & A
aret (94 @ @Y 102 a) Tl § SAd-GRo F G5eqd Sl SR WREE Hi oreHEe & A W@ T 9 1951 9 e w5t
TG A T AT [HER ST FE S T G w1 3% Y I & forg F-g@m 106 w1 AW ‘Hafitam’ (Sg) w@r T
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R . Representative elements Noble
epresentative gases
elements GROUP NUMBER——
GROUP 18
NUMBERW 11{ 0
2
R 1s! 3 14 15 16 17 | pe
IA 1TITA MB IVB VB VIB VIB| ¢
3 4 d-Transition elements 5 6 7 g 9 10
2 Li Be B C N (0) E Ne
2s' 2s? ‘ GROUP NUMBER ‘ 2520 | 257207 | 25%2p° | 25%2p' | 25%2p° | 25°2)°
3 11\11 11\/% 3 4 5 6 7 8 9 10 11 12 231 134 1; 15 g fr
a g i
= A w: | A IVA VA VIA VIA VIII 1B 1B | 30 | aour| sy | st | 33 | 3638
= 19 20 21 22 | 23 24 25 26 27 | 28 29 30 31 32 33 | 34 35 | 36
24| K | Ca | Sc Ti | V Cr | Mn | Fe | Co | Ni | Cu | Zn | Ga | Ge | As | Se | Br | Kr
A 45! 452 | 3d'4s’ | 3d4s’ | 3d'4s" | 3d%s' | 3d%5 | 3d%st | 3d4s’ | 3d's’ | 3d%s' | 3d%s | astap | asp? | 4d4p' | 4s4p | asap | 4s4p°
o 37 38 39 40 | 41 42 43 44 45 46 | 47 48 49 50 51 52 53 | 54
“S5| Rb | St | Y Zr | Nb | Mo | Tc | Ru | Rh | Pd | A2 | Cd| In | Sn | Sb | Te | I | Xe
A~ 55" 552 | 4d'5s’ | 4d’sst | ad'ss' | 4dss' | 4dSs’ | ad'ss'| 4d'Ss' | 4d° | 4d'sst| 4d“ss?| 5s'spt | sespt | 58°sp | 55spt | 585p | 55P5P
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 laf'5d’6s’| sdes® | sds | 5d%6ss | 5d%st | 5d'6s' | 5d°%6s' | 5d%6s' | 5d"6s* | 6s%6p | 6s’ert | 65’65 | 65’6’ | 6s%6p | 65°6p°
87 38 89,/ 104 | 105 | 106 | 107 | 108 | 109 | 110 | 111 | 112 | 113 | 114 | 115 | 116 | 117 | 118
7| Fr Ra Ac Rf Db Sg Bh Hs Mt Ds Rg Cn Nh Fl Mc Lv Ts Og
7s! 7s? 6d'7s
/- 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 | T | Dy | Ho | Er | Tm | Yb | Lu
4f'5d" 6s 4r55d'6s’| 4r'sd'6s’| af'sd"6s’| 415d’6s™| 4*5d'6s| 4 5d'6s” | 4f'5d 65| 41'sd'6s lar5d"6s |ar "sd 65 \af “sd'6s l4f 565 af s d6s” laf 565
s _ 90 91 92 93 94 95 96 97 98 99 100 101 102 103
Actinoids Th | Pa| U | Np | Pu | Am | Cm | Bk | Cf | Bs | Fm | Md | No | Lr
5f6d s 51%6d"1s*| 51'6d"7s’| 51%6d'Is| 516d'Ts*| 51%d"7s*|51°6d" 75|51 '6d"1s* |51 °6d"1s* |5 6d 15|51 64 15\ *6d 15| 51 6" 15|51 6 15 15/ *6dTs"

ford 3.2 T & WH-FHF T91 GO TG ST e 17414 o GIe 37ad GROf &1 318 €91 T 1984 & IUPAC & STHIST
& STJOR T I 1 T 18 T WA T4 &1 9 YR &I Tehad 1 A-VIIA, VIII, | B-VII B TF O T Ff¥id F3F T [ dsfa
&1 glaeerifya #ar g1
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Tl T ROl U TUIEE H - Safaa

WUt 3.4 A7l o IUPAC STHeR{UT &8¢ HohaH

3Tch

A

wiaa wa

© 00N O ULk Wi~ O

nil
un
bi
tri

quad
pent
hex

sept

oct

enn

o 0 n ST Lo +~0 £ B

el i Sehl o HH W Tk WY W@ W g,
TS sk W giar @ aen 3fd § ‘33’ (ium) S
o S 21100 ¥ TR WA HHE o qe

[UPAC - 9ROf 3.5 § 39w 77a &

39 YHR, TU a7 1 Teel SR T SR diF
&L STl Yo fen Sl 21 g § 22 231 % [UPAC

79

WAt oF HagM @ TR T g Wdieh e S 2
Tt A SH 39 1 A1 YR H AH € Hehel €,
ST W T HI WIS g © AU FGT THS F
feru forlt wftg SRTeR <1 9 21 Tehdll €1 THI-ShHish
118 T ol =i @IS &l gt 71 Tft el b stferepa

IUPAC <THi 1 Si9oT &1 T 2

SAMEXUT 3.1

120 WRHTY] Wi et d< 1 [UPAC -8 qer
Ttk (symbol) T T2

'

RO 3.4 o STIER 1, 2 G0 0 3kl o foaw ga
(root) HM: un, bi AA nil B Td: 120
THIY]- %A% aTel a7 @1 A Unbinilum def
Ytk Ubn BRI

|WUT 3,5 UTHIU-SHHISh 100 | Tfeeh aTel avell ahl ATHeRUI

UIATUT-ShHIeh ™ Ueten IUPAC 3Tfefghdd 19 | IUPAC Wditeh
101 Unnilunium Unu Mendelevium Md
102 Unnilbium Unb Nobelium No
103 Unniltrium Unt Lawrencium Lr
104 Unnilquadium Ungq Rutherfordium Rf
105 Unnilpentium Unp Dubnium Db
106 Unnilhexium Unh Seaborgium Sg
107 Unnilseptium Uns Bohrium Bh
108 Unniloctium Uno Hassium Hs
109 Unnilennium Une Meitnerium Mt
110 Ununnilium Uun Darmstadtium Ds
111 Unununnium Uuu Rontgenium Rg
112 Ununbium Uub Copernicium Cn
113 Ununtrium Uut Nihonium Nh
114 Ununquadium Uuq Flerovium Fl
115 Ununpentium Uup Moscovium Mc
116 Ununhexium Uuh Livermorium Lv
117 Ununseptium Uus Tennessine Ts
118 Ununoctium Uuo Oganesson Og
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3.5 d<dl oh SCIaE(-eh a-=Td qeT
3Ted - EToiT

sl Tk | edd g8 S TR forel aeem) & goreri
%1 TEEM =N Faled H@et § i S Hehdl 81 g
Faieq HEA (n) WA o A o wi, 54 ‘e’
(shell) F&d &, 1 = HYdl 81 BHH F8 ot S To
fre e W] | o f9=-fa= 3u-em | W)
S &, T €9 s, p, d, f Ed &1 9] | gl o
forawor =1 & e ‘TRt fa=rd’ wed §1 R
T *1 37ed grent § fufa 39 W e sifam
HeTh 1 FACH-FEAS i el 21 39 9N | gH
R A WRON qAT a0l o goiaieh fo=d
% T WY ey o 9 § MR W H|
(eh) 3Mad W IAai+eh o=

e A ol A1 STel N o fAC n 1 HH S
%I 3ATed 9RO H Todeh SO ST (successive
period) =1 9fd 3T =9 & Sl W n=1, n=2
e o eiferd gl ©1 7€ @1 S Hehel € foh Toih
e B aedl i W@, T THATE el SR H STeTed
TRHTI[-Sheteh] 1 H& W T el €1 38 YR HeH
e (n=1) T IRY a9 e T (1s) F A 9
& el 81 SEH I a7 e B BB 1 faerd
(1s!) den €@ (1s) B 39 YR, YoH i
(K I91) ol &1 Sren @1 530 fed (n=2) oifermm
Y FRY B ® (Li=1s%2s"), Toed diaw s 2s
Heeh W WO il @1 e dvel dRferd® W WR
ToIFEH ST B 1 SR SR far (152,259)
21 Tk oI5 SR Y U YE I g & g e
o a% T €, @ 2p hesh YU ®Y 9 ol °
o S B TH TR L hi9 (e (2s? 2p°) O h
1o ol B S ?1 et W oTed H dwell i weA
AS B B SEd WROM T dE SEd (n=3)
ifean qe o WY YRH Bl ¢, e el 3s
Hefeh o Wl 2| SRR 35 TH 3p Hefehl U seigeql
o 9 o U¥EN dER TEd | qwl ohi He difead
Y S 9% o TR S8 8 S 2

R IEIRCRIE]

Y S (n = 4) T YRH WRH W, 45 Heh
o W % WY B 2| TR a8 O "ewyul © % 4p
Hefeh oh I § 4 81 3d H&H Hl T IE ol Sl
%, Sl D (energetically) ®9 9 e 2
39 YHNR, W d7al HT 3d AHHU-AUN
(3d transtitian series) < &l St 2| IE Whfeam
(Scandium:Z=21]@W€ﬁﬁ%,ﬁlﬂﬁﬂ3ﬁﬂ?jﬁ?
I 3d! 452 €l 81 3d Heh b (2n, Z =30)
W ol T § W A, e ot o
3d 10 457 T A EG 4p FHER] o qH % G@Y
2 (Krypton) T @IS Bldl €1 el fHefsh =il
ad | 18 9% B4 B gi=el e (n=5) Biatedd
Y Y& o1 €, T ed % §HH B S9H 4d 3feam
(ytrrium, Z=39) T 4d A0 SR (4d transition
seﬁes]‘%l@‘iﬁ?ﬁ‘gl I8 3T 5p HIRI o TH T
ik (Xenon)‘T(W%ﬁT%l B39 A n=6) i
32 o7 B0 B SO SR 6s, 4f, 5d 94 6p
Feehl § W ST B Af HEHI w9 EREH
(cerium, Z=58) g RIS FEX F\’{ﬁﬁ'l’q'q (Lutetium,
Z=71) W HH Bl 21 39 4f ITalier WeHAUT SIufy
a0 F\lﬁﬂ’l’ﬂg Sruft (Lenthanoid Series) wed %I

el 3ed (n=7) B 37ed o g9 8, foem
TR W 7s, 5f, 6d 3R 7p Few H I B
et ?ﬁﬂ:{ faferat (artificial methods) I HIHd-
fHftfa featedt aw 21 Tt e 1189 WA Huih
A (4 @S S 9rel) dw o §re qul B, S
P TE-ufEr o Hefa gl

R (Actinium, Z = 89) % ¥ 5f HEh
T 9 HAIEY 5 ATd{eh WHWUT- AU
(5finner transition series) W< 2t %\I 3@ “ﬁﬁﬂ‘ﬁzﬁ'
SR’ (Actinoid Series) F&d | 41 q 5f 3Tidh
GeRHOT- ST Rl ST AR oF T S § a8l @l
T €, iR SHeR! WL hi AEJUUl T S Heh 3R
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1 € THE O 916l d<al Sl T & WA H W
FiffeRtor o fagid &1 oft e fofan s @k

SATEXUT 3.2

3o HRON o Ui=el Aed | 18 dwell o B i
A 29 T TR HE?

&

S n=5 Bdl €, @ 1=0,1,2,3 Bl 81 Ui
e 4d, 5s IR 5P 1 HollaAl o &G B HH
TH YR B— 5s<4d<5d ¥ Fel THeht 9 Harh
IUeTs €| 3T Afeehan 18 Sele R ST Fehd
2| geifere emmad 5 @ 18 o7 = €

(@) FEaR s fa=ma

Teh B o A1 SHeaier W9 | SUfed ai o darsiehdl
HI SRR forarg G0 e &1 370h ol e
o Sufterd gl 1 GEA Te ured ot TEE g B
TR ok faw & 1 o d@l (9R HIget) R
HASTehdl 13T SeAaRTeh T ns! BIaT €, SiEr =
fe@rn 1 21 39 YR T W g S § fh fRelt
< o U e TH-shElE W e ®
o 3Ter Trdfar TEHIY-SeA9H W

3.6 SolERI(Heh fa=ma iR a<at o
Uk ( s,p.d, f sk )
T aTfienTuT w1 Ugifesh HeNuR * it o1 fagid’
(Aufbau Principle) a1 ‘ZITHTlﬂaﬁ 1 Seteriien fo=rd
21 ofad WROf o SHeater Wl (vertical columns)
H feod a@ T & (Group) 312FET URER (family)
1 T L €, SR GHA TR e <9 €1 7
G 39Ty Bl ©, Fifh 39 qwdl o STeIaH i

81

o geleHl 1 H@ SR T T € YHR I el
21 5 el o1 fawrem =R fafa= setent s, p,d 3T _f
o fopea S Fehal §, S 3@ @ W R wwar € fw
foh e TR o etk Solaeiql g R W1 ® €1 39 o
3.3 o g9 T @

TG YR ok ST § 1 3T9aTE @ i fHerd
T| TEel STYeE Efera™ 1 21 3Q s- ik o qe §
oG B 1ET, T TTRT T Tad JRoit H ot 18
o el o HIY p- st § 21 ST SAE 79 SR
ey % o €ifeam =1 9SS (valance shell) 90
9 G € (He=1s?), TSk Ferea®y I8 Sope i
o STfreteron 1 TS w31 T SIS B SH
%1 2| TEH hadl Th s- Soige @ (H=1s')| 38 YR
T T O 1 H R gl o wiY g e
W SR, UF TH TR YU G SR W
(Siferam) w1 sl forme are &Y Hehdl 21 39
YR THeH] SHIER o 17 (feiioH IRar) =i 4ifd 8
TRl 2| i T T fouim feorfa 7, o1 ggeH &
T WROT W Hed SW ST § T 3 2Afues
degTd A T © (Fas 3.2 3R 3.3 W@ 2E)|

e S ARof H @ 7Y =N YehR o qwel o
T AU 1 == 89 | 37 qll o IR | Sifee
THHR 1 foaRor a5 o <o S 396k AsTon &b
==l e o fore o9 vrssrarett 1 Syt fohan T g,
IHHT eTeRToT 9T 3.7 | feman TN B

3.6.1 s— &clich oF d<d

T 1 o qodl (& Higed) den & 2 % awdl (&R
T TSN ) o SRIH IS o WH Seleriieh (o
ShHI: ns! dAq nsQ%IEﬁa‘ﬁa?ﬁmw
& s- =ik O Hag F1 A geft fepameiiar g §1 ek
AT Tedt o HH FH e € ¥ q TRedgEs

T HE&AT Poico TSI o=
3 Li 1s22s! AT [He]2s!
11 Na 15°25%2pf3s' YA [Ne]3s!
19 K 1522s22p°3s%23pf4a s! YT [Ar]4s!
37 Rb 1522522 p53s23p°3d'1°4 5?4 pb5s! AT [Kr]5s!
55 Cs 15%2522pf3s23p°3d1°4s24pb4Ad°5s25pf6s! AT [Xe]6s!
87 Fr [Rn]7s!
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SRIGH Selae WM oF T9Nd 1+ 3T (&e wngst
H) =1 2+ P (g1 &0 ogett #) S ofd 1 o
T A * AR M W A Hgell o e o qen
sAfufsmamticrar & afg et 21 eifees srfufsmania gH
o HRO A YHfa § g5 &9 H 7 T Sl €1 ofform
AR ferm i BIEH s =Aih & awl o Ak
& &9 ¥ e B B

3.6.2 p-&ieh o d<d

3TEd IR o p- sk B o 13 © W 9 18
%Wm%’lp—mﬁﬁﬁ?s—w*
Tl &l e ®9 ¥ Uk d<a9 (Representa-
tive elements) 31 J&A i ) (Main Group
Elements) %el Sl €| Toish 3Ted § gehT STeiaq
TR =g ns?, nplﬁnsz, np® & TRafad
mﬁlmﬂﬁﬁns{npﬁ,mﬁ'ﬂ%%ﬁaﬁﬁ%
o o W1 TES B 81 S T | WA i
H weft ek seldl ¥ QU W B €1 SeldAl
BT A1 ST T TARN ool i el dgd
wfed @ 21 e S W w wEEte
srfaferamsiicran sgd 9 eidl 21 Sepwe TG & qar
¥ UBe UG o TEREI &9 ¥ S Hewgol o €
3 aif € 174 it o BelieiA (Halogens) @@l 168 o
% < ‘=ehieH’ (Chalcogen)| 31 & &t o <l
H TTH MUMHS ToloH ofed TIed (negative
electron gain enthalpy) Bl €1 ¥ A e |
FHY: TH A Y ToFA TR H T Ik T
Tl Teh To e Wi Y o €1 ed § g 9
3R Sg W qwall o i wieoll § gig gt & ae
et ot § SR @ = F WE T W efcadsd e
4 gfg B 21

3.6.3 d- =ik oF d<d ( WHRHAUT q<H )
3Mad |RUN o Heg H forg o 3 9 o 12 9 @
.= o a%d HEAl Bl T Al o awdl
g 3 STAReh g - 3Tfeeel | SolaeHl & W S
% YR W i Sl 21 FE wRor ® R A a
d-=teh o oY Hedld 8| 3 qwl H WHHA
IR O (1) dns™ T A wf T
Tqu €1 37 el o STEA W T B © ae gied!
GISTehdl T T gaehad TEE i 2, 3N Sl
@ ®9 H Ygd e €1 Zn, Cd 9¢1 Hg o M

83

TRl o= (n-1)d°ns® B BT St 3 Al
Gehuul el o Sgd-d Wel bl YR el w2
d-sci o dvd TEEEE di W srfafmanie
s-<Aieh o dwal adl &Y fRamia 139 aan 149 9t
o qdl o §F T TR G g 1 HE wd e 6
HROT d-selish o wdl ol “HeHHUT dva’ ff wed
3.6.4 f =Aleh oh v
( TTafieh GehHUT < )

T ered |Rof | e 5 a6 & afast dfeat
¥ @ TR, 3R RIS (Ce - Lu) T
TS (,,Th - ,Lr) Fed 21 39 St o qei
H TEAM Ak A SoidRieh O [(n-2)f"
14(n-1)d*'ns? BRI H S 21 S awel H Afad
T fSU-RIT W 9T B TH YR R A Sfor
% Tl I fslleRh o dvd (STafke o aw)
Fed €1 3 gl T gl € yIE 9ot o qlt &
TOT T FHA €| IR UeRiHTgE St o el whi
3F Fuifad SWaehIuT Taeensti o wora®y T
el o1 TEEA 3ok WA oReATgS Uit o el i
T ° sty wifedt e 81 tadHEae 9ot & aw
Yearasd (Radioactive) 24 21 g ¥ TRAIS Tl
et caplc R EIc] FSEY éFﬁ"JIT1=[ (Nenogram) a1
IEQ ot % 9 H W foman T 1 5 el o WA
1 ST O ®9 ¥ TE E I 8 e & O
Al qee CRERE qwe’ wEen g

3ATEXUT 3.3

TR FHHIE 117 TS 120 T Tl i @IS T

Tk el 81 UrE 81 SaTd o 5 el o T Sed
gRoft & ferg afemvant o g =ifee qen yeis
1 A HH fa=ma 1 grm?

&

fo 32 & & T Onoht @ T € fa wE
HHE 117 I T B TIE TEd GROT H
Beloi gRaR (et 17) o At o A enm qen
T 3o faa@ [Rn] 51 '6d'°7s°7p°
BITT| URETY] ShHieh 120 STt T o1 ¥ a7 2

(aTRT BT o1qd) o Ra o 19 AT el G
AR fa=I [Uuo) 8s” &I
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3.6.5 oIq, 3T 3T SU-oIq
Tl & s-,p-,d T ATl B IR0 & TS Th
O o SR W W R W T rged qen srengen o
fanfera feran s wehan @ (Fors1 3.3) 1 o ol ® 78
Hfer o efersh Se urqeti w1 €, S eTed arof w5t
¢ 3R feord &1 uqd W o q9 W HEEE 39
Tt 71 [Wehdl THeRT TUaTE ®, Aferem SR wifsem o
Tl 9t Tgd HH, HAY: 303K 3R 302K 2] €t
o TeHish Td Feish S=d Bid g1 3 drq qen fagd o
g B E1 3 eedeed (BUiE W ded W udedt
=T | €l S G aret) qen a4 (Sreeh ar @i
S Hhd ®) B €1 TE STy ed TRolt o <78 3R
feera €1 <ol atrerd wRolt o feprelt ot & el o enfearen
TN SW 9 e T 3R S R ghg Bt 8 IR e
H 9 3R ¥ TR AR S W ¢ifcaeh 07 &H B S
Tl S1uTqd Herad W 3 e 19 Bl 21 59 e
T FIUIF HH B & (TR SR FEH TR 2 |
3 g qon foRd & ofeq Wi 81 9gd 9 srfeh
319 W (Brittle) €14 &1 3 & o1emd 3R a1 &l g
&1 Tl o eifeaeh | erenfeaer N ¥ qREde e
(abrupt]qﬁm%,mﬂgqﬁaﬁ?éaﬁ—ﬂﬁﬁi@
(Zig-Zag line) % &4 H 3@ &I foerar 21 (f97 3.3)
e Aot | ferenvl (E1-9eh) T o e feerd
SHEm, fafasia, e, TR qen 3giem T,
oTgetl T AugEi— ‘=l ok ST Wi 21 3|
TR o ool 1 S9-41q’ (Metalloid) Fed 2
ISR 3.4
TRANY] HHIF 3R g gRoft ¥ feafq &1 e
e e A e e
uifeh ARUT o HA A FArEYd HitSe—
Si, Be, Mg, Na W& P

&

ST RO o6 o H SR H 9 hi AR 91 WV
el o uifeosh IO H gig it € qen e o
o€ W T AR S W eifesrsh ON W S et
21 39 ¥R W U 1T qwaif & wgd gu aifeas
T&TUT 1 Y TH THR BT

P<Si<Be<Mg< Na

ECICEIRCRIE|
3.7 a<dl oF TOT-gAl O Tafddr
e RO ¥ AR 79 SR G A9 I W S AT a1
Y <7 AR WE, 4 vl ok ifae qen qEEte o
T yEd @R 3@ #1 SSewmd- R eed o
T fRamfiad Jom o7 oF o1gel § Sgd SRl
2, He ok UEe T€ HH B Wl § AR a 17 %
TTgatl W T W TEh Fgd ARl e St S g
e e ol & e H (S9- e enget #)
e AR W S Y e H R i sedt 2,
Sefeh STegetl o TUE W (- FaeH URER) SR
T e S R fparefiern sedt 1 awl o ot |
T 0 81 @I © SR 3H SAEfddl il T Sl HHgT?
T Ot Tl o SW 37 o AT TH A T wE
o faglid td WA & TUEE FT IR LA < g
74 9 H 7 fifdew v quEts ot #1 srafid
H1 foeET w0 AR IR SoeR &1 Hed qe
FeI-&R i TR GHATL |
3.7.1 siifaer Iuremt o wgta
el o e ifieh o1 (S T, Feeish, Tor Te
SR ) ZHSHT, RIS UT-3osTl SIS T SR IReH
Tl € 39 STHI § B WA TS SAEen B, S
‘Iék_'cﬁ (Ionization Enthalpy), 3@3@'7:[ At Qﬁ?‘ﬁ
(Electron Gain Enthalpy) aﬁ'{ SQ’I‘#;T"i R UTTcHhdl
(Electronegativity) § 3Tad Jgfa &1 ST&@ |
(=) uTHry e
W] o SHR k1 TE-TE FuRer agq & wfea €,
Srefer T g 1 B a9 Ardt S "eRdt 2
T STRT THHT FHROT [T &7 el o1 df 7 & &
W] HT B Sgd B (@ 1.2x1070m) Bt €1
LAY % TR 3R Wﬁ 39 (electron cloud) T
e T g fFraifta € 1 ord: WA w1 TR
Tt a W fauifa 7 foman s wehan W vl H-
T oo Tt 7=l At s weRdt e fafy o
R W WA o R HT FHR0 G9a & 2
T STae | TS o o9 Hi g0 I SN
o STYR T THV[-3ThR T STehe fohal ST Tehdl
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?1 Thel €Y (Single Bond) X S8 8T HedaASs
3T (covalent molecules) H SUfed g Aeqfeash
AT ok AR o St 1 Tl A A ot Sl @
qeqr 59 (Hﬁ) o 3R R TEEASTeR 399 (covalent
Radius) %1 STeha TR STl 81 ST o d’ W
FAA wulézma‘u {ﬁ (bond length) <1 HIT
198 pm Teifd fepan = @1 39 wF w1 @men, (99
pm) , FARM T TAY] F2 ghft| engeti w1 enfes
e (Metalic Radius) =T HMH Hifcasr forea |
feord uTg I kT a0 AHRF T (Internuclear
distmce)wwmmglﬁﬂ%ﬁﬁww
AT ok S T U 256 pm @1 4: HIW ok fow
HTfcareh 531 3T A 256 pm 1 ST, 3 128 pm
B 39 Y& W Heddrs e qen enfes e o
foTe haer wHEt 59 (Atomic Radius) T TN
fehanl T B 1 1R 8 X @ A1 eIg A A, WA
B w1 x-foReont qen e Seeiehitss fafy 9
ST ekl €

Fo Tl o faw s 5= &1 7 9reh
3.6 () ¥ f&=n w2l

T YhR H YT T w9 9§ @A hl et
g, fSTeh1 = &0 TR 1T STERT qel Sl ¥ o1

85

Hehd B STed | <€ SR g+ T AT 3R Sl €,
<1 fgdt eTead o deell o - ¥ T @
(IRTMt 3.6 % HT AARA L) | 3T YI HT HRU
g ® o ofed o < 3R 9 W el e U gl
Harstt e o e €, T Sep AR e | g
g o HOaEY dE STl Sl STHYU ATH i
TR TGl S €, FSTEeh wRo wRAr] e e S 21
3T 9RO o S H GLATY]-hHich oF HIZ-H1ef TLHY]
et o off frafm w1 @ 9fg e €, S ewE
uTgel qen geliee awl o fo @R 3.6 (@) #
el e €1 ot H W g9 = w5 @i Sed €, g
FACH T (n) 1 AF @l @ gl GASH gereriq
(valence electron) Tf¥e ¥ X Bl ST €, 34T
foh SR o= oael & R &4 €, 5t Fad &
w9 T SRl SeaeAl W AfHF HT SMHUU HH HT <d
&1 THolea®y TXHIY] T SATHR Sl Sl 8, S AT
55 & w9 | ufteferd g 2

& < 1 ATl 2 T T8l Sepw TGl &1
A e R e = R T ®1 e W) B M
o IO ST e B Wga st ©1 gy
Ipt TGl T ol TR al 1 Hegdies e 9
T Hh Fretaed e | & =)

WU 3.6 () 3Mad ® YA Bw=w o A (WRiHEY ) (pm)

qRHTO] (AT 10 ) Li Be B c N o F
HTe] B 152 111 88 77 74 66 64
UIHO] (AEAMI) [ Na Mg Al si P S c1
Ty far 186 160 143 117 110 104 99
AR 3.6 (@) o ¥ XEIU] Fwom @1 9 (dishiey )
YIHTOT (SR 1) T TTHTIT (S 17) RIS
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
:

CnN
OF

e
T HHH(2)
forg 3.4 (%) fedia s7ad & 9] FEi% & @re aoel &1
oy e o aRed

(@) et e
Ife A ¥ T Seie[ e e S oA
ST §, Se(eh Ueh golari THel ST, o IRHT9] SomeH
T 1 B S B 1 ke St T |
fesr PR T O % S S0 & feie
AR W A S Wehdl B WIEROGAT el i
A B ot o) e w5t wgta @ S 2l
¥FPH SATHR H ST S W] (parent atom) ¥
Seifeh YR A, Sh WA S & W@l B
UM 1 SR S WA A el 2, iR
T O sy oifafed o™ e § Soidedl H
it s € SR g9l ARt emEw o %t
el 1 ST o AR TW— FSANEE SATFH hi ST
B0 (F)136 pm €, VEfh TS 1 WA
WW@pm%l@ﬂSﬁT,mﬂaaﬁ
A 5591 186 pm 3R Na* 3197 &t a1 %1 94
95 pm =l

a9 TS qel STAl H SoleeHl i HeE
TUE gt % IR Wﬁi@'vl'*ﬁ R NI (Isoelectronic
species)*W’l?\l 2l wsﬁaiﬁﬁ wireiieT o I §
0% F,Na*,Mg?",0% | Y&& Tefis o seiaeii i
@& 10 81 Y& T i B fa=-fa= i,

R IEIRCRIE]

Cs(262)

Na(186)
Li(152)

///'1(133)
100 - Br(114)
C1(99)

50 F(72)

1 1 1 1 1 |
TIATU] ShHTeh (Z)

frg 3.4 (@) TEY FHF & QY AR g a9 garsl

&t T et o uiad
Fifeh Feeieh ol AR 9 Taw fa= B efues emafyma
¥FIA kT ST 551 1 A ¥ 81, Fife 7ok
Yk A ST o sl SATHYT 31fersk B 2fersk
FHOMEART WOmEA i STt B &1 mm sty
BN, Ffh Serael o drd FqUl GfaeRdor 1 gere
TRt A9 & Ao & S qer 279 1 STHR
G S|

SQTEXUTl 3.5

frfafea wiefe o frast e sifuman qen
foRgest e =Eaw B?

Mg, Mg2+,A1, Al

&l

3Mad H 9K W E SR a8 W I e &6
1 M SRl 81 UFEA 1 SR SHeh S
T FT qo B B B {1 GHSceRiR
e ® erfusr Tifshia smaw @l wdieia
1 B =it gt 2

3 H(UhaH RN ATl TR Mg qel FAaH
MR et Tieisy A% &

(TT) I TEredt
T gR SR WNH i1 AEHS Yhid * STEA

* ool wheis - 1 A1 S o erfuen wdteisy o eTue iR SO SoieiHi ot e quH Bl qel THF ST 8 W dcli i R off Wehtd el
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Tt el S 1 qer e (Ground State)
T foafma ﬁ'{:ﬁ?:l ] (Isolated Gaseous Atom)@
ARIAH TR bl aTeX fHehTer o S Sl ol 2, 39
‘T H I TR wed &1 g s H- q
(X) 1 WO A Tt 1 7 TEES 96 3.1
¥ wedt qiedt A H % SR |

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

AP TOTd Rl W el S winie
(kJ mol™') ST H =kt feman STl &1 waiteren frfereran
T 99 W T HI JUF FH o faq G T et
=1 ‘fgdr e el wed €1 39 e %1 uH
T ThT (3.2) & GO BF H Y Sl
ERER S

X'(g » X" (g +e 3.2)

THT] § T hi ek T H GHIM Sl i
AT Bl 81 3d: A Toedl eI LA
Bl &1 el ob Tgd™ ST TOedl o1 W SHeh 9o
I Tt | eifersh g ], iR SR R
&I o § AR ST | Seragid i YR
ffereh s eiar 21 3l TR gata STE Toedt
M fgdt e o o 9= 9§ fues B ¢ e
et U & Al faffde (Specified) & o T
2, dl 39 9N A Tl SHgEl =@ifeu)

TIA] FHHIE 60 T aTel qwall i GIH AFH
Tt o ok Torst 3.5 | g9ItAn T ¥ UE | Syt
FHUR 2| 39 foo o 7e e ® {6 o (curve) &
3T (maxima) W 3= & B, St gof sl
EqK| (closed electron shell) @l 2 qu 3ok
TRt fomrg oga & Toml 71 g oK 9% %
fAfETss (Minima) R &R o1qe feord 2 o 39 egeit
1 I T T WE HH Bl S| T HROT B T
i ey St femamefier gt €1 gmeh erfdiem &d
TG o o7ad § 918 ¥ IE WE dg W i oF JUq
AR T o HA W W 9t Bl qe s
T § A SR a9 I
Al B 39 YRR 1 W Ty e o axell qen
W o o e ergeti | swHen: o 3.6 (%) IR
3.6 (@) H T &9 9 fE@dt B1 391 FR0 3 qeAl

87

2500 [ 10

2000 =

1500 i

1000

A,H/kJ mol’

500 =

TIHTU]-hHIh
ferd. 3.5 | T 60 WHTY-FTHI aret Tl & THH
I Tl & Al § 9Radd

T S B (i) 9 1 S| o HE TR0l
AN (ii) SORIAT o He giqeRyl

T ° wig 3@%@“:1% (core elctrons)ﬁ feafa
AR TN WS Seiareid on oie 3T S o hoa®q
ST getaeA A | ufferd (shielded) 31 Safd
(Screened) & STl €1 39 Y16 1 “GRIUT-qTer’
(shielding Effect) 31 ‘3TeRU-9HE' (Screening
Effect) Fed €| STERUI-Y1e o SR0T TRATY o Garsit
TRl N1 Y fRan T g Afuskig sEw
(Effective Nuclear charge) e o Sufeerd ardfas
AR @A (Actual Nuclear charge) o &A=
S 2| ST — AfEH H SeE 2s gorer
(TS Seiae) 3Tk SNARE 1s IS soideHl g’
SEU-JTd T 3TN HLAl ¢ HoRaed iR
TASH SO aRdias +3 AN O ®Y 9E &
YATERT STNE TN SERU-y9E 39 qRfeafa o
STcAfersh YTe €l €, STel 37idfieh vl o sheteh goi
®9 Y W B T 39 IR w1 feafq 79 emde engat
o U B, fraw Thet ns! el (n= dREH S
Y Yeed HIY H Sepe T 1 SeRq-Ta=rE g 2

Sa gh fgda ofed o o o st &
IR =g €, 99 HAY: T UH € ged Faed
F-TR o helehl W WA € 9l e W SAdien
EIES 3@3@"@ (Inner Core Electrons) g1 T M
SMERU-Y9E | Tt gfg &I et foh A9 den
SoieeA o 9 9gd gU STHRYY & JRd (compen-
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2500

2000

1500

A,H/kJ mol™

1000

500 1

3.6 (%)
Fig. 3.6 (%) 5d17 amad & awdl & 9o9 374 Teed] A, S deall & WHT-HH1% HT o (@) erid

g1gel & e SFH TS 1 3% RHTY BT Hord

sate)mqa?lwmﬁﬁm@ﬁmm
T dRIAH SAdM W STAl T SRHU-g9E
STERUI-F9Td i ol § Afesh 81 Sl 81 Here®y
AEITH Se MY gadl @ &Y SId © 9 Ed
M TG+ W el o A Tt o qH 6 gig B
St 21 a A T S ST W ARy el
e T aAfersk T W TWd & qe01 STk seid &
FHROT AHF T S0 T9E AT Bl ¢ Tt <2
o ot & = Y IR 9g W g a9 HY gor
T SToRU-Tug sk Hewul & W 21 39 HR’
TRIAH SFR i fdheH o fau &H S i
ATl Bidl € qe &l | = w1 SR F@ W el
o A T 1 W Al S 2

91 3.6 (%) @ = 2 o 91 (2 = 5) o 9om
I T 1 I SRe=H (Z = 4) o 9oH SE
T o WM W wH €, Sefh o)A w1 AW
AT Afew T S TY TH & GEA I Sell- &R
R foaR #3d ®, df s—Solaeq p-goia{ &1 qor |
TR w1 IR fusk erRfla e @1 aftfoaw o
SRIH 3ol Sl Sfer el S, o8 s-gelriA
B, e SR | SRH 3oiee (S sTer T
ST, 98) p—3ARH B SeoeHd © o e
T 3R 25—3@1317;'7'*[ EAR:ET] (penetration) 2p—3@3|§7'*f

R IEIRCRIE]

550"
Li(520)

500 Na(496)

5
g
g 450
T
< Rb(403)
400}
(419)
Cs(374)
350 ] 1 ] 1 ] 1
0O 10 20 30 40 50 60
60 THY] ShHTeh (2)

3.6 (@)

T gor | otfueh B Bl 3H WRR S W1 2p-
ToaR ARfeem & 2s-geaR &I ga | fafs
IS oAl gR aifue UfRfad (Shielded) BT 21
31d: aIRfem o 2s- Solae™ i ol | aRA
op- TR A WMl ¥ YUek € Wl g1 o:
Sftfem &1 o W 9 o YUH S T w5
UM HH B g Afafhad gH stfedsE qen
eSS oh YO I Toed o Al § @ 6l
fiyerdt 21 Aferdis o folT gem 3T Tt &1 7
RIS o YUH A T & HH W %Y © THH
FHRO Jg § o AT | o aeeE 2p-gee
fafe=t p-sherenl o foafa € (g 1 fram), sEfw
TS o I/ 2p-3ARA § 9 & 2p-FAR[ TH
& 2p-aTfded | §| Werd: Solo qiashyl 9§ Sl
2| orEEY RS o <l 2p-geEl H ¥ Uk geiee
%l Gk T hi I SRS o @RI 2 p-Soiaei ° o
= T Rl STERT HEAT M Bl Sl 2

SATEXUT 3.6

AR eed o i Na, Mg 3R Si &1 9oM
AP Tl A H o1 | SHHEST: 496, 737 AR
786 k J mol ' &1 qaiHH Hife foh wegeifrem
YA AH TH 575 A 760 kJ mol ' H ¥
fopereh tferen WIE 21T, 3HehT 3o R sy
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&

IE 575 kJ mol ' o 31fuk U M Uit
%1 UH Y o 9H @ %9 el =i,
Fiifer s | 3p- oM 3s— ToaAl &
SR ufEferd B T

(&) 3o afer Tt
S HE A T A (X) IR T B
W(anion)ﬁqﬁ(ﬂﬁﬁm%,?ﬁsﬂmﬁ@
Tt qREd il 39 qwd i gee ofed et
(A H) wed ¥ 98 T 39 de F1 719 F o
Tohdl & o fohe oRerar 9 WA sele &l 1w
Tk UM S ofdl €1 T8 GHER 3.3 | guin
T B
X(@+e — X (9 (3.3)
TH] BRI SR TSUT i BT TohH SO
(exothermic) 3 ST (endothermic) m
g T & @aE W R F7a B1 9ga-9 T o«
TR TEU I €, 99 Holl e el ¢ UE
e | gl el TEedt SRuTcHsh BRiT| SereLone—
178 =l o qal (2eSH) 1 SoieR ot Toedt
1 | 3TcATeeh ST idl 21 THehT R0 7€ ¢ T
Bl Th Soige UeUl &ieh o Tl Sche 19 i
TelaRifen Tor e WIwd Y ofd 21 3 @ Sopwe T
1 e lfed T ol 0 AT HcH eidl
2, i goiaeA o1 oM FoieH TR 9 ST a9

89

T H JA A TSl € S 9gd € SR sl
fa=me B oot @ fh Sepwe T o Ted W
T 3fed RO o o1 TN SO i SR ferd §, S
oI gt oifed el 1 9H STcatueh SRS
B B

T Tt Y ol | gela[ wfed Tt
o TiEdd 1 %H %9 i 8 g fem e
3R STed ARu o 3Tad § 59 89 3% W aad
€, 99 9gd Y W] HHlF oh WY Toee ol
Tt fereh SBoTeHs Bt @1 e Wl § o 9
TE R A W YA AHHE @9 | ghg Bl 2
AT SIS AT § e 1 el T B €,
Fiifeh U g7 Selae &M AT o df-Tehe
Bl ot | = T SR ded W Sela dfed et
1 WM A s €Il Sl 8, @iiTeh AT 3T
Fedl ¢ del e gaN el A9 | g el &
YR F1 G I e IR H <@ i et
Bl (WROM 3.7) F@l W 3H 92T 1 Seod wTl
Hewqul € foh Siferfisr aen Tejeide o forg soise
wfed Tt 1 WH HEI: = o O | I Al
Tl § HH RUMHE 81 SHH TRIHI0 TH GHR
T—ofe SffioH qe TSN TEE | seia yemt
FI €, q9 TV Toha T g e seied g
Al Sl &R (n = 2) | YO HA B1 TH YRR T
FalleH et W) H Iufeerd goeRiAl g st gfaertor
Bl Bl FaleH &R n=3 (S Cl) | Fagr s T

HRUT 3.7 & & o B dval okt elaRi ofed THedt* (kJ mol™)

i 1 A H =i 16 A H i 17 A H =t 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

*agd G gl @ T9EtE ET 3.3 ° GO T TEicqt URedT o HOTHE W 1 goaei-aydl (Electron Affinity) (A,)
& &9 4 TR T 791 &1 WHY] GRI FeFiA TV FXH W S il (g7 gldl &, a9 Foiaeia ayar i YA g9
ST €, S Sl #1 Rt o fawia 81 afs el Wy 9 gelagia 97 @ g @Y @ el oA yedl 8, 99 golaeia aya
& FUIHE SO ST 81 ST~ H WH Y W GRIGT A S g
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TR, XTI (space) W @ifereh T =aT €1 39
R ToeRA-Sca[ Yiaendor sgd %H 8 Sl 2l

3BT 3.7
P,S,Cl1 @1 F § ¥ foruent Aferad smomcHesn

TR dfed Toedt o feheet =ad seiag
wfed Tl Brft? =men st

&l

aed H o1 ¥ IR SR 9 W Toide e
Tt st SRR qen = § A= 1 SR
TG TR HH FUMCHH Bl ¢ Sp—hersh (Sl 5el
?) SOH TOSRM TOW HUH & o H e
2p —HeH H i FON A Sl ®, a9
TORA-3aR YAt SR Bl 81 oTa:
alifersh SEUCcHe Soigaia wifeel Toedl aefii
1 B del Wed wH SoieeH dfed T
THITHRE i BRM|

(=) fa=ra swomEreRdar
WA % THERE A H GeEdseh ey o
TR T I YA AT AR B T A
oI |19 ToR[d SEoTcHehal €1 3o T 31
TSR ot Tt 1w S ekl €, fohg e
SRRl WO 4 el 81 R oft deeit
%1 foR[q FomcHehal o o g Her-gas
A (S-SR YarT, giersh 9t e,
A T Y onfE) 1 faeRrE gam 2l
wifer THE e e SuEnT | e
IR oAl el wifer 3 &1 1922
H T w1 fagd RomeTeRdl i 4.0
3Rl TG qX 1 SR hl AT 3R
STH{HT HTT BT &7 T SAferk T FD
Tl it T SEumcTeRdl o A 9RO 3.8
(21) ® fewm 2

TR R OTCHSAr fhet f{u T awa
o oy feer =& ®: SHeT A 39 96 W
R Far 2 fF 7% 79 fFg s 7= @
ST B BTt T€ WO Ag iR T 2,

R IEIRCRIE]

R oft <t T oo | R YR o 9e ¥ TR F,
TET TR T F MR 0 8, s ar § e
ST ST

RO foreq-uTshal Sfad qRo # ST
¥ aE T € R®F (Li § F) 9 R Fedt @ qor o
T = (F 9 At) 91 W %9 gl 21 98 g a4
T ST? A - meshal i ] e 9
Geferd T ST Hehdl €, S STed | &g 9 S AR S
WA € 9o o A= oW W wedt g1 ofed o
AT 5 o 6 B W A geleeEl SR e
% ST Al & A T o et €1 gE
HR R 59 &1 o § F S €, A S-S TREm
5o st @, S9-99 faga- ROl w9 Bl ST
21 78 wgfd e el & 9| 2

e 39 fagd EoTcHRal T8 qwH] B
TeY S T | o e 3 TR ol 3R
AU o = GaY T THedl HY ehd 87

AU el W g W Bl el Yo el
21 ST ferge-uTTcehal o1 Wien Heiy S7uTq Al
o ol ¥ B 39 YRR ofed H awel i faga
FUTCHeRdl g o T € 37eTg Toredt § gig et @
(7 erg Turerl ® it B €)1 g yehw ol § e
S W ql - HOTeRd 9 EH 9 a7

= A
r
;

[ T it T

L

I EIREE Q‘*’j(’q

fera 3.7 s7ad 9Rvit ° @@l ®1 emad gata
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91

ARt 3.8 () Tae-RuncreRdr st w= (wiferT dum )

AT (TS 1T Li Be B C N o F
To=Ia-sRuTTeTeRar 1.0 1.5 2.0 2.5 3.0 3.5 4.0
THTUT (TS 1I0) Na Mg Al Si P s C1
Ter-RUTTeHehdl 0.9 1.2 1.5 1.8 2.1 2.5 3.0

HRUTt 3.8 (@) foea-HoneIeRar 1 7 ((uifer durr )

TTHTIT (&1 1) ToRIq-— Ul T W]  ORHIOT (S 17) Toera-Funetahar &1 A
Li 1.0 F 4.0
Na 0.9 cl 3.0
K 0.8 Br 2.8
Rb 0.8 I 2.5
Cs 0.7 At 9.9

ot | et et 7 (A Ong qoremt § gfg et €)1
T [t oved ygfadl &1 Hew | few 3.7 #
Tertan B
3.7.2 TEMETeR OTIHT B ATER wgd
Al o TEEtTE o | sgd 9 wgtEt (S
foreRul Gag (diagonal relationship), 31fha RiGEEIC]
(Inert pair effect), [GPEIRES E’@'—vﬂ J919 (effect of
lanthanoid contraction) SFEITE R T Y AN
Tohahl § T T 97 § el 1 FArsiohdl § STafcar
T W AEd H (Li § F Toh) STHMR TOTeHT 1
I T HN
(h) WArSTehar W IMEfdar ar  3TTeRdeRIoT
-
Garerhdl dl w1 Hewql o ¥ T e %
TR for e o SMYR W H9 S Fehal
freus qwi (Representative Elements) T TSRl
=1 (FTediish STavae Tl €) SH e o Seiad
9 T IUfeed Soigel 1 @M o el Bl © A
S HT YA H W dRAY SAaHl i T T W
el &1 HASEhdl o T W 3 ATl

STETET U T AN Bl g1 U < ARl W R s
&, {1 faRfiSE € OF, 3R Na,O1 37 Afitehi ® i
o e €, Foreh! - omeehal %1 %9 F>O>Na
B WS #1 W seleeite faam 2s22ps @
TR YA® TV OF, 30 H fadsH & Th
TR o T YIS il €, TN T e
e -1 ©, ik W 0] H T eI WA €
RIS 1 el oI fa=E 252 2p* Bl T8
TSR Y] W & el R G HT g
THIAT SThT SR eTaeen +2 81 Na,0 319 §
stferdts oY) sferen foelq RomeT® B oh SR
TS eV HIAT 7 q1 Ui WIfSIH WA TH
Tl ST B 37 SRS SATeRTeRToT ST -2 Wi
fd ?1 g @R Gifeaw (S @1 soeeH
fa=me 3s' ®) T ToieRA SRS o <1 § 3R 59
e SEehT STSRIIeRT0l STereell +1 €| Selard SROTcHehl
1 S W gC U vy A9ifies o ax o fRet
LA §RT 3T GHIY] oF SO i G TS0 FHLd hl
ITH! * SRR e’ FeEd B

TIESES qUT AFAES H d<al i GANSTehdl &l
e FIT{FVT (Periodic Trend) I TROY 3.9 F T@mar
T B qdl o THERS AR W 3H N8 i Ed
WpTal W 5 QR § o= ot ==l 6 T 21 +gA
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R IEIRCRIE]

g 1 2 13 14 15 e 17 18
HATSt TASE ki HE&T 1 9 3 4 5 6 7 8
HATSTohaT 1 2 3 4 3,5 2.6 1,7 0,8

@W@ﬁ%,ﬁ?ﬁﬁ?ﬁm(vaﬂable
Valency) EREG] H %I el WATSTehdl ThHTT qall
TS TRHEAE al w1 U fae sifiaa @1 e
HEIA TH 9% H S|

3alglul 3.8

e WRTT T YA X ge, Frefafad gt
A el oh GAM | & ARl o ST i
YN (prediction) Hife— (&) fafaera w@
S 3R (@) Tgfafem qen ewt

&

(%) fafae oad 9roft o 149 aFf &1 T
2, fos waswa 4 21 s, Sto178 &l
(RS IRER) 1 GS& 8, 1 Haromhdl 1 2l
37d: ATk 1 UG SiBr, B

(@) T |Rvit | 139 ot @1 a Uit
2, et Gasiendl 3 81 9ot 169 a1 1 awa
2, fgat gasar 2 ?1 s UtgfatEe qen
Tt W & AT 1 A0 G ALS, B

(@) fgeitar e oF a<al oF TUTEHT | STEITAT
Tk o1 o WM el o 1 (efiferm) , & 2 (sifferm)

3R et 13-17 (SR @ TIH) T ol ok T
T ¥ 3w Teoet | fae €1 seewoned- ofiferm
3 R uigetl § qen IRfem o= & gw
ugetl @ =t =difies e ®, T fafvem dR
TEHdN WY B ¥, Seih I WIS FEHEGEl
AEfTeR AT s & ared | elifeEs qen siferm
HUI: ST a7 ok fgdia axal (S9— AR SR
tofafem) @ sifss fierd 21 eTed Toemt | 56 e
% goadl ! ‘fashvl ¥a¥' (Diagonal Relationship)
Fed €l

o i p-meE % T % W d e A
T ol § YUW a7 o 9 THRfe EeR o =
THROT &l Hehd B2 Th1 STHMRI HE8R 3 SR
Bl ©— el Rl BT SRR, ek ey S
qen sifeen fagq- R oTcHehal ol o Yo 95 | faw
IR TSR e (2s 3 2p) &8 o7 o Ty g
Bid €, Safeh ol ob fgdid §eed v 9 WA e
B T (3s, 3p, 3d) | HOEEEY B a1 % YUH HE o
fou eiferehan gegdisEhdal =R 81 SEEOnY— 9RH
9 [BF,]- o1 Wehdl ©, Sk O & 3 HSE
YA TS HI9 T FTER geaeAl o =R 9 aife
Sel &1 T <1 o Ty X gehd 81 Serewoned—
T [AIFJ5 o9 21 3 € &, p- =ik

WRUM 3.9 Hifienl o Al gRT S9NT T qwal st HESTehal W Tad-Ug

g 1 2 13 14 15 16 17
BIEGRS LiH B,H, CH, NH, H,0 HF
EANCES NaH CaH, | AlH, SiH, PH, H,S HCI
KH GeH 4 AsH3 HZSe HBr
SnH, SbH, H,Te HI
HAlFZS Li,O MgO B,O, co, N,O,. N,O, -
°hl g Na,O CaO Al O, SiO, PO.PO,, SO, Cl, 0,
KO SrO Ga, 0O, GeO, As,0,, As,O, SeO, -
BaO In,O, SnO,, Sb,0,, Sb,0, TeO, -
PbO, Bi,0, -
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Tt ged Afueh SRUTcHS §1 (Ae—

T T
S Tl ® gola: @ e g
afceres 5991 M/ pm Li Be B It TR I TS hT I &R
152 111 88 | Frar ®)! omad WROM ¥ I B W waw
Na Mg Al afes @R wed § Wad %Y qEEtE
186 160 143 | fepamofierar @it 1 70 wR Te o R
Li Be tfershan T fRamierar (e emgst
s ST M™ / pm 76 31 ™) TATH Wit P 1R YRISTd 2l
Na Mg 2 oIk 9o [ R (Toie URER) Sl
102 72 I T RO SR GEET Bt 81 g9

o qedl H WHEl o YU HeEd wWE 4 wEd fgd
Aeld oh = WSl ¥ p - p 9 TH BT gaA
o Wd € (E-C=C,C=C, N=N, N=N,
C =N, C=N), Sdfeh o7 o Sclad! T TgT &t
FT U B

IR 3.9

1 UefutEm o Af Al [CI(H,0)]0 #

ugfafem &1 SAfedieor staeen (oxidation

state) 3R HEHASIHA THH 272

&l
Ui ot SRR ST +3 3IR FegasThdl
6 2l

3.7.3 TETETeR rfafshamsiear qor
srataar

B 9 Hifersh TN (SFH—UTAIY] Taq ST 3,
FT T, soieRe dfed Tt SR Haisehar) §
3TEd Y9 1 ALFFA fRanl 31d o 8H I8 S ¢
g fop arafdar soeier fam=me o gafud 21 difds
TS TOEE TUHH T oh Solaieh I i
Afireafaa 71 ai o 37 Hifers o IR THEf o
T HaY @IS i HIRET 3T &0 H3|

Y W4 & foF omed § o 9 9 SR SH W
WA T At B sedl @) wekaed aed |
AP TTH WUROGA agdl © (FD SAUARl i
Brewy, ToEer faemor 9m 3.7.1—% § fean @) @en
TR el Toedt X ifier SEoTeH 81 St @)
aed o Gl o AR fed v w1 T T
G Y ¢ 3T Gad o€ 3R oh dwel i Sl afed

T T HeY I o AU qAT STEIA
FEER ¥ H, {59 319 a8 § US| @l i efers
qo Srenfeaes Torivar 1 e Hien Hey g1 eEd o
¢ R ¥ T R WM W enfee T H SR
vl T ¥ deiad el 21 dwl & TEEts
fopamsiictar Seht afierdior IR Baier 9 fran et
TR H S Hhdl 21 Tl oo 9@ awell
srfafeen W e\ fa=arR &4 ad o A fFr o
T SRS | TAAes A FHieh SfaHEe A
2l FoY W SR o el o WHRU S qad
ST &F B © (I Na,0) 3R S Tt
T AR €, T AFHES Tl AT (ST —
CLO,) Tl HeA o el o 3lldEs SHYH
(SEETME— ALO,, As,0,) I ST (STET0NL—
CO, NO, N,0) R &I 3¥ereff (amphoteric) sirrEe
AR o WY STl 3 STl o WY e HEer
YA €, Selleh S HES | ST = &R <hT T[0T Tl
Bl 2

ISR 3,10
a9 TEEtE sifafswar g7 <@ fF Na,o
T g T CLO, T iy SHfnEe
&

Na,O el ¥ SfAfHa s Jael &R ol &,
SHIfeh CL,0., Jaet T ST ¢

2Na + H,0 —s 2NaOH

CL0. +H,0 — 2HCIO,

& A1 STRAT 707 o1 T o7 fqems o §
FT GHd T
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freus dwal #1 gad W GHHEO erge
(3d 2oft) =1 eTad ® 9] e @1 afiEas aga
%0 g1 W] B o ufda erfafies g engatt
(4f9oM) o faw iR oft &9 81 M T s- @R
p- =Aish ok ddl o HeF €1 URUMHETEY 3w o
1 3R 2 T ergetl 1 qorn § w8 forqera &)

T a1 oF T W 39eh TS g6
Y YR TE] q A B Sgdl €1 werd:

R IEIRCRIE]

- M Tl wedt ® oIR solae afe
el ¥ fafid w5 (F9 e fw e o
ol W %, S owm 3709 § quiE mn ?)
Bt 81 3@ YRR i # F W W e o

dgal © SN rerfersh MO Sl €1 ¥W Wgta Wl

TH Teheh § ST 37 T SR 3Tad RO o feehTe ol 37erre o 21| Heete e SRl IRHIY] S
W S off| SR e WRol § el i e Sk g U WHIY] Al oh A § W Aifast feriE
(3T 2R 18 Feater Wil (ot a1 ofear) o &t T1 onead o WHY] hulh U dedl 7, i o |
o Ueh Yo | Sgdl B1 Ush ol o el § WHH TS 19 (Valence Shell) Searii-eh fo=md gl €1 &iferg
A A TEERTE O 1 <wid &1 T € e & qeell | 96 9 9 AR SH W gl % e o
gig BIdl 81 37d: STeh1 WaASThaT (Valencies) Fa=1 Bldl €1 21T TRUN H getariien o= o SR T =R
WehR ok TXell i UEEM I TE €1 F a7 - s- siieh avd, p- dieh v, d- sodieh avd qe f- selieh el
1s & | Th Soia[ e o N0l 3{ed TNl o eSS i T Afgdid 81 3 awel 8§ 78 wiava
Y eifush G urgsti 1 21 stergetl 1 G 20 i @ w9 €, S ofad groft § € @i v w feem
#1 U e, S gt iR stergeti o Wt €, 18- 41q¢ (Semi metals) A1 SU-HGT (Metaloids) FEa
® (M- Si, Ge, As)| o § 19 &1 IR sigd W awdl o ifcoss i o gfg 8l 21 o€ 9 <€ 3R S
W e o efesrer o1 | S STt €1 el oh itk qe TEETTeR 07 Sk WCHIY] ShHieh o WY Sefad

B 2

Tl o TRHTY] YRR, S TIedt, Seiergi cifedl Toiedt, T Swomcashal qe Harstehal § Sfrafdan
1 ygf 9 Sl T ] e ad H o R G IE R 9H W et € SR o § wRan-shish s
R gl &1 SEA T 94 e H WA HHIR ded T Sedl © qe 9 | e o R) sed @1 faga
FUTCHe 1 9t el Yo erdt 81 Selaeq wfed el qreroen fed § <8 3 "o W AR st
SEUTCHs 91 o e S W HH RS Bl ¢ FaAShal § i Arefaar arg Sl @1 SEE % dR
- F&Us qwal § GaArSTehdl 31 1 eIy ekl § Soiaeid i Gl oh aXeR SAUEl 373 H ¥ A Sl
1 HEA T 1 BT ST S| TR fhamgiierar e o <A fhRl W Had fueh 3k Ted § ge
%0 eIt T M W ged I R TErEtn sifufmareiiend soE il AR 1 guHal (A1 FH STEA
THedt) o R Bl 81 ik TRaeiiel v Yeptd | s afereen § el fierd| o 9 ARl o w9 F
firer 21 forelt st | a1 31 o a<a & SATIES S, Sk % 3R o qd STd1d SleREe S
2 S aE W H 2, 3 SIS A IS SfeEe Y 8
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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=MH

3Tad RON § e w1 Hifdeh SMYR & 87

Heaa A fohe Hewagul qureH i 7T STad SRl | qdl o SRl h1 TR 2
F1 9 W 3§ T IT?

Heelta o aed oM iR enyfer e fom o Hifersh 3w o 272

Falen TEmstl o YR R 98 fag wifSe foh e anvft o S oad § 32 T 81
Bl

afferd 3R ot o Ual | 8 *dRy % z=14 el fem g

39 < 1 A Al fAfEw, St e qroft # dier svert iR 174 ot H feord € @1
HF Y w1 AW FreEfatea ga e w82

(i) TR~ ehel JARTIE §RI

(ii) ¥ aF1 99 W

e & ol | sufter qdl o sifae SR THEfs o gHE o6 e © 2

“qrery B’ SR ‘e B’ W ey 9o g €2

foreft ot =11 atrerd o qeeTy] e fohe wehR uREfda eidt €2 39 qie whi sren 3
R YR &2

Tzl TS 9 39 1 THEd 82 U UH Sheis o A fafy, s Fettea
TR AT A o W1 AR Bl —

i) F

(i) Ar

(1ii) Mg?*

(iv) Rb*

frefafea wiivis ® faur sifse—

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

(%) T T FAE 2

(@) T e B % wed W H syt Ff

YATI ST S TRAT W B F B € IR ROEH! i B Sk S weme
1 B 9 e = Bt 82 e st

A Tt 3R Seei wfed T 1 gt e § faefia e wEy qen
‘T ST’ el R Eneiehdr @ 872
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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

R IEIRCRIE]

TIEGISH TRATY] H 3T SFeeel H ol i Tl —2.18 x 10-18J 7| WHUI 6 BTeg S
1 AT Tl J mol! o T | qRepfera sifstal

[Hohd — ST WK &% o AT Ui ThoUl 1 STAN hifed| ]

et aTerd ol § St SEH Toied! 1 %W 99 TR 8—Li< B<Be<C<O<N<F<Nel
AT HIT R () Be 1 AH, B § 3ifesh &4 22

(i) OF AH,N 3R FH %7 F &2

39 39 qeF H1 AR 9 YR H3 f Gifeam &1 gom oo Toedt T
1 HoH ST Tt ¥ w1 B, Tohg sHe fgdia st wreiedt driifvem ) fgda
A T 9 sAfue 7

eI 9 awl H 3EE Ted o Rt Tgg d e Y 3R R g o hF 9 FRS &2
o 13 % qE B GUH T TR % T (KJ mol) H IH TRR B—

B Al Ga In Tl
801 577 579 558 589

= ¥ 39 fouem &1 ygfa &t sren o fRe yeR war?

el o Tt g o ford ave ot gl wied O stfueh SRuTcHe iTit?
() OAF

(ii) F&1Cl

T A G § 7 0 # 5 o afs Tiedt o SerR afe TR & 9
¥R, AT FUMHE AT HH RUMHS SRMT? 370 S &1 g Hifsu)

TR A T $iR TE HUTHshd § #1772

oft eSS AR § N T Foee Humcshd e YA W 3.0 B1 3T 39 HUH |
1ot = wfafear S?

39 fagia &1 avia KIS, St o] 1 B 9@ Fefua i 2—

(i) 9 98 TR WW L

(ii) V9 € TTHIA HT @M H B

fordll el o < TEEATER] 1 YU STEEA e FEHE erl a1 fe=? 319 e |
&2 o1 S 1 gfie it

rgel @i srergetl § g SR A 22

e WROT 1 IYAN I gU Fefafad gee o 3w Sifeu—

(F) 3T I HI M FdqEY, fHeh 9@ SU-HW § UE goe[ Sufted |

(@) 39 a9 &1 W Faee, fSmst ygfa 3 soaH & @ & El

() 39 A< 1 AW Faqey, fSEwt ygfa g goiaeH w W w hi el

() 39 o 1 AW oy, S e qY R, 3, %9 SR T sufterd
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3.28

3.29

3.30

3.31

3.32

Yo o ok ol o g srfafmarsiierdr 1 d@dl g3 HH T YEK B
Li<Na <K <Rb<Cs; Safe aif 17 & i § %0

F>CI>Br>I B 391 =@ sifsu)

s, p-, d- 3N £ leh o el 1 WH oT&l gl fa=re fafay)
), et @ selaeite fomame fe ©, &1 T oTad 9ot § S
(i) ns?np*, fomen feg n=3 2

(ii) (n-1) d? ns?, ¥ n=4 @

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

3 all F YU AH, IR f5da AH, 3T T (kJ mol ! §) 3R soiagi wfsd
wedt (A H) (kJ mol ) frfafed 2-

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

T U MU T § § wHA-E
(%) a8 Hn srfafmarsiie g 82
(@) T s s O 37
()  Tad etk rfufmameiier sterg @2
(%) T %y srfufpamfia g 22
(%) UH g €, St T f5e fEe (binary halide), ST T
MX, (X = TalsH) €, S 2l
(F) U o, S e MX (X = Selier) del el gegdrst s s #)
el 3 e Frei & T @ T T fs AP < g B R F
(%) chferm &R sifadfem
(@) HIREE SR e
(1) UgHEE &R e
() faferenta iR sfierdisH
(§) WIERRE 3R weiiy
(=) 7197 T 3R A
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3.33

3.34

3.35

3.36

3.37

iR eTrad "o § ated fefafad § @ fhEent e s 872

(%) @O HEA

(@) Y] STAEA

(M) TEA FEen qe

(=) Tt senen we

TR 3fred WROT o fou fefeiad o e o ®iF o wer wel T 22

(F) p-=dih ¥ 6 w9 T, Fifeh p-FIw o  Fah 9 o fau sifeewan 6
TARA 1 AR Bl

(@) d-sdite ¥ § W9 8, Fifeh ST o H&h T o foIu sfeehad 8 ol
1 SFIHAl gt 2l

(1) Y =ik H W ] G 39 STRY § W S Feh-arel STl bl T
o SR Bl

() % o T g 1 R g9 Sfan R SHeTe Selaei 1 SU-hIel SHeh
fgrelt Faien TEA i WSRE 2l

U HN, S GAISThdl AT i YHIfad FLdl 7, 39 qw HT TEEE g9 off

guifed e 31 Frefefad § 9@ i o w1 Garerhdl hiel i G T wLar?

(%) IS q&A FMed 9& ()

(@) et e (2)

(M) et g

() IS el i qem

TH gererieh TfYiST F, Ne 3R Na* &1 SR &1 9 e gonfaa eiar €2

(%) RT =9 (2)

(@) 7= %@eq € (n)

(1) ST wAHl | TolaRM-sodeM A= fRa
() I R T FROT H G FE A T, FiE H TER T T

A T o ge | frefafed § 9 SF | wUF Tord 27

(%) Yeh IR TR U FH T agdl 2l

(@) e S 119 o forarg § S goa i fHermen S 8, 99 STEa Toedt
H1 A Al Bl B

() SE T o U Y STt g iy SRl Seieil o Torla shi e
F T

(9) ¥ nAFA S&h! § AfYE n AFaTC HEeh! 1 Jol J SeigeHl Sl STEHT
@ fepren 1 wehe 21
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338 B, Al Mg, K i o feTq eifcoreh Stfieieror =61 W&l s 78 i o1 872
(#) B>Al>Mg>K
(@) Al>Mg>B>K
() Mg>Al>K>B
() K>Mg>Al>B

339 @@l B, C, N, F 3R Sioh fou ateng atfuetert &1 58 9@ 9el %9 %A o1 272
(%) 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 Sifatiiehio ool o 31¥R | Seh! qHm@fTeh fafshamsticrn s
freferfed & 9 H o awe o 22
(F) F>Cl>0>N
(@) F>0>Cl>N
(M Cl>F>0>N
() O>F>N>Cl
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