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CLASSIFICATION OF ELEMENTS AND PERIODICITY IN PROPERTIES
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Tl oF Ul % STER W 3ok
FTHRIOT T Fehoddl R 3TTad RO
o foerTd W STavTd = Hohl;
W—ﬁmaﬁma&"‘ﬁ;

3Tt iRl o e wREm-wen
oIl el fa=ama oF STHR &t
TefehdT i THY Fohl;

100 ¥ 3Tf¥eh TRET]-ShHThaTe dwal
o ot [UPAC 4 for@ geh;
Wﬁs,p,d@f@lﬁﬁa’ﬁ%
T Tl IR ST G AT B
WET;}'T’:I;

Tl ok wifeh Ta TEEtTen qoreEt o
et AN T TET Fohil;

Tl it SAffRaTSierar &1 qern &
Hohtl 3R 378 Seh! ehid o Sufeerfa
T gag T G

AE TR wd Oifeass @el o
T © HefHd e Ayl TUrEET,
S — et W] e s
e, 3o, afed wedt, faga
BUTCHeRAl 3R Garshdl 9 Hafd
Tl Bl e e o fore et SRtk
YT T SYANT HT Fahl |

AT AR YA | 9T Y@ I @ 3 d qgvaqul forem
&1 ufafeT feremef & s6@ WeTgar fuerdt &, @isiewien @&t 78 faom
firert & 31V sgafierd ©q & GYUf TATIT 9T T WieTe qui fierr
&1 9% 30 a1 A TF YA I[TENT & 13 vt e sranad
g 9 faat gf genrd TET gid, oifug 9 =Fefiad qagl & qarTar
wefdtd #¥d &1 S ET 9g S AIEd & foh g sie-sie e @
%A at, Ik foT aiTed AU aga Syanit

o 2t diet

T THe H TH SaHM 3Tad 9Relt 1 Cfaertas fasm @ sy
-T2 T 2177 | AT T TR0 AT o SRR
fa=re o1 aftomm 21 3fd o g9 axdl o Sifde qen et on a5t
Tt ygfd W fa=ar &

3.1 d<al ohT SIIRIOT Rl M9k 22

39 T BH TE 9 gk § foh ad Tt YRR ok ugrel 1 g R
B &1 T 1800 ¥ heed 31 A% T <1 T 1865 Tk 63 el i
SR 81 T off| 3Tiehed W 114 qdll oh o H Ul €1 398 U 2
o @S T qed ge-fafia €1 99, areft oft U et w1 i w
o JA S &1 o TR ql IR Soh STHE Afieh] oh TP
T TR HT I g HidH 81 T HiSE I W HEH &
foIq STTeRT = el o1 eRTTeR<Ul ek SH &I i Efad T
3R STEM @ 391 €, 39 G s @ 9t qel 9 gafua
TEEfE qell 1 31T qehaTTd ®9 § @ H & Fohdl, Afas |
TSl I 9 7 adl o e ¥ off ueg fherh

3.2 3TTad ARUN <kt Safda
<l 1 fieRor gl H S smafiar fEw ud sted @rof @
forenT SRITTRI R ek STeclienHl de TA o1 GRumg 81 Teyerd
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a0 YTHTIT-HTT daxd YTHTIT-HTT daxd YTHTIT-HTT
Li 7 Ca 40 Cl 35.5
Na 23 Sr 88 Br 80

K 39 Ba 137 I 127

SHA AR S ST A 9 1800 °h YRR
TYRT § 39 910 i TR Hond fohan foh awall ok T[oTerl
¥ fafead vafa eidt 21 97 1829 ¥ 3= 99 “Hifqw
T TR o e dF a6 qqel (el @6t
TF M 3R HUATl I a8 ot 9 fF s
5 | < 9t o< T WRET-9R 99 IHi a<el oh
TRHNY] AR o S HH o ST SR ol (FROM 3.1
i <) | T E, 7eA Il a7 o T 99 IHT a
o TUIEHE oh WA HTT Q|

e &1 T o1 o’ 9 & 7@l & fag
TET T T SHIET 39 HES U SAN SHEeh SHeh
foar Big fean T sHeh v WifeH e
E.‘s:.ﬁﬁ. il %‘lﬁ'{?ﬂsﬂ (A.E.B. de Chancourtois) el
T 1862 H Tl T AU LA 1 FAN TR
IEIM Tl i 3Th F@d gU WHV-9R o %A H
el ok TUTEET | STt QR i g9 @ g ot
3 &AM M= T8 T Hehl| U AT S
TATIEX Joie 7 T 1865 | a1 TE@ (Law of
octaves) i fasfaa fam 3= Il &1 37k a&d
g0 THE-9R o %9 ¥ Zafked fwan dor umn &
foret off 9@ ¥ URY & W ASd I o T[0T JAH
T o F9F o (AR 3.2 3@) | I8 HaY IH TAR
<kl Wﬁ'{:ﬂ 313d HiTifdeh @R (eight musical note)

1 e JUH Hitlifaeh TR ok W Bl 81 FeAS h
3T T f9% Ca @& oF Tl dh Wl Ui gal,
FIClTh 9 THI TG HRUN i SAT9% A=l &l e,
WY 9] H UgA Wl (deT) §ROE 1887 H
Zeis w1 Sl USH TR GWEHA FR SR M B
A= & TR

T WA 3T Heald (1834-1907) e
STHA TR A B (1830-1895) o Had gl
o HoRaEY SAad-9RU ok fohm™ § Therdr ure g3l
A &9 § 1w gL A WEAR A T 1869 |
TEtad fohan foF <@ awal ol 3ok agd g IRHTY]- AR
o %A ° oafterd foran smar 7, 99 fafia s &
YT Sk ifaeh qe TEEttR qon o gHEd ag
S B1 TR TR A ofifeer O (S8 RATveE ST,
TTefish Wel sFereiieh 3R THT]-9R o WeAl ash Sflelfad
(curve plotting) fer, St ww ffeem =T EI]
Tl H HAMT S A1 T 1868 Teoh LR TR A
Tl 1 U GRON 1 foswm X foaan, St enygfe
STEA-IRTt ¥ HTRT fHerd-Sordt of, ofh 39k
M w1 foeror S Aeeld o M o foer ¥ T8
WeRTITd <T@l B qrT| STYfeh 7o |Rvft oh faehre o
AN 1 99 3 deda e w2

TTCATeh 3Tl Helelf o 3T T TR SRR
F fan on, forg Hedla 3 omad w1 wgelt IR
WIS feranl e w39 wehR & -

ARUM 3.2 A ok AEH

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

YTHTIT-HTT 39 40
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“aeal & TUTIH ISk UTHTI] RT3 TS
werT gid 21”7

Heofla 3 dwil i afast dfeal ©d Featar
WAl H 3k Fgd §T THI]-9R o TR IR § 39
e ®9 H W@ o 99F U 9w 9 T d
FEAlR-T A TEl H T ) Hedld g a6
Ffiertor Fferd AR W dleR HaR o iR 9 sifireh
forga ol Hedla o Sfafadl o Hew @l quf &9 9
T SR q o iR o o stfess fawga
Jifder To TEEfE T 1 SR e faRi w9
T dedfid 7 T g W AR S gerrard g
(empirical formula) T 3ek TOTEHT 1 FHA i
YR THN 98 I8 W & for afs Tm-9r & &1
T qUia: WeH fowan S, @ $® 9w 39k 5N R
T HH | STEd-URol # @ W S "hd 1 3=
UM TEEAE T LA S1et Tl Rl STad-gRof o
3fad M 39 & fau 39eh - 9Rf % W I
UL 1| SIEI0T ok AR W— A, FSrert TR
IR GHE VI o a7 ‘SAfEm’ § w1 o1, il 99E VII
T qARE, FAE, SEE ST oh | qurEm |
AN o YR T W@ T (9 3.1) 1 3= §69H
T Tt Il SRl Teh THE H @ i Wil i
SER A gY T8 TEiterd fohan fof & aeat (S @St
T T ) & forw ool § gw fga wm i ]y
M| 3RV oF fAu— S@ Hedld Hi STed-Ron
YRII¥d g2, qd @™ (Gallium) qen SHfEH
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(Grermanium]?1t_°ff7=h"T@\_YT:I%'T’@'Sc ﬁlﬁﬁﬂﬁﬁ?ﬁ'ﬂ'ﬁl
AR Tafasi o F9 Th-Tw o wH sig 3k &
Tl SRl A HHL: ThI-UGHITEH (Eka-Aluminium)
T Tehl-fafeth (Eka-Silicon) @l Heelg | |
eheret Tferam 3R S awel o e &1 9N &,
dfeh 37 aeell o pw wifass qoredl w1 =0 ot feam
9% | @ISl T § q<all oF UTe OTEE qe YR
ToTr 1 AR 3.3 H geas fRA T ¥ dedda
1 A R 3T heliad § Seh! Therdl o
FROT 3% R TR Aad GRON i wl glafyg
Tiyeft| Heald F1 ¥ 1905 H JhIRTG 3fed Rt i
o= 3.1 o gerfan T 2

3.3 MfIeh - aw aar 3Trad
AU &Rl GadT W&

Tl I o M 31 A € o o deelid | ed
groft &1 fasrE fFa, @ WREs & WE] S
SRR T 1 T &l o7l dieel Yaeal o TR
H ST HUI 1 foh@ g3ml &1 1913 | 31
Aifgert SRR B Histel A awell oh SAfenafirn
X- oo eent § frafaaa o€ ok @1 f&
(STl v X-Tortor &t o7gfa €) IR TH-shwish (Z)
% A O AifEd wH W Uk G @l 9= it
%, W W] TAAE ATy, o ITeiE W Wl
T ST S oTd: Hisel A S R Ty geme
1 o | TRl a 1 THN]-hHIS 39 a<d ok 01
! TUH W eAfres Hem €1 Tl o ER Heeld &

ARt 3.3 el grT Tam-Ueqditam (diferaw ) qen uehr-fafeerm (sifem ) awt @t wrrfea

T[uT Tt UeAfufrem Tiferam e Tafer St
(faeges av) | (@ T A ) | ( Sfesdes av) | (@S 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,
FANEE & GT ECl, GacCl, ECI, GeCl,
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el H AR T O H e

M gameTa Hedla &1 91 &9 ¥ deeeh (Tobalask) A
T H 9 1834 H B3 ol 3ok Al 1 Yog oh 9¥E U URER W
redert Jel T T 1856 H 3= WA H HAhR (Master's) i 31y
ol T 1865 H Tl HI IWY W Hil R Ikt Fgfom diedant
foreafaare™ & IheR (TWEH) o 98 W gl 379 9g I&® Principles
of chemistry' o YRf¥e HT1d o MR W Heela = * eyafaar o f2m’ &t
gfqaifed fehen den aw@l o fa@ oMad-9rvlt & W i 39 §EA
TV o 9R H his SR 21 off| Heeld i I8 ¥ron foh awi
% 0T FFE TR § 3T T S § Gefud ¥, U YRR § Hieate Kt sariere
of| o T BT 9 W I AR O % STUR R 3 TN 3 & Hsetrer
fow Heef 4 37 @l & T & FH F GAiwd H¢ o o fogerw - (1834-1907)
o W1 el foh 3 - AR | Syt off | deelid 9 ot e & SMUR W SH UnA @
3T el o forw orol | fea e sig fku don 39 ol @ Gefud A awl o qon o U
(observed) TgfX o 3MHR W 39 dxell o U ! GA[feRt i 1| Heelid i qrifai 3= el
FT WIS o ISWA TE qq afehd I 37 Al qE TR

TEAR Heeld o Aafaa-fa9 3 39! 9 @iet o6 faf= &= &t IRd X & 39 o
IEEI G 1890 W T I Sete TG (A qon difersm) # @i 7 U faviy ot &1 ufd
fau S YR o 311 el 1 WSl H GUEET S URG fRA SE G9EET & STER R WHE
(Ramsay]ﬁﬁ‘?:ﬁ (Krypton) qen S (Xenon]aﬁ@?lﬁwwaﬁl 9 IEl o
Ry ool | e e offem Weaiad e goft | eny-%e ot stad anoit 9 9Rka el

Heofla Tk aggel wfadr ot =afe &1 fomm o sFe &5 ° 3= &9 offl S=H ®9 &
mwﬁﬁﬂﬁf\% TR gHEST W w1 foha Wﬁwaﬁlﬂ?} (Accurate barometer)
&1 faepi foRanl B 1890 H S=IH W o U8 § NS 3 | qeqeeand 39! Ffer e
TS A9 S H R o 9] W gE| Sfted o SAfad &N 9 o WY o o & § o ®1 Hl
1907 ® 39T g @ TRl

Mgk 3Tred-greft (fos 3.2) o 3Tdciiehe 9 o8 T4 8l Sl @ foh Al 101 ot
T T TR HEATIIH (Mendeleevium) F%ch Heeiid T T SR H3 &1 721 Heelia &
I e HI A=Al o SMER R SARHT 16 7ot &Y. et (Glenn T. Seaborg) 3 AT~
HHI% 101 FTel a0 1 A ‘Hedtoad' FEfad fohan o, Sl @ 36 a< o @isiehal 9| Heala
TH Yo WA o, fS=iH 37 qwl o TEEfae o i 9N | Tl oh f sTafaar ok fagid’ i
SMYR o= o, TSkt @is 81 g3 offl 981 f9gid amam 95t WM @@ (Transuranic
Elements]aﬁ @Il 1 Hid @I
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et frr w1 dene foRan T SH engfe amad
Frrem e 21 w8 W AER B -

‘vt o oifaer qem TETEfeR o 39
TRATUT-ZhHTeR o STTEd et B1d 61’ (The physi-
cal and chemical properties of the elements are

periodic functions of their atomic numbers.)
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fom=ma W o e weu (99 fred 9wl
Tt e e ed §) 9gd T qe el SuE
2 3R 38 ot 3.2 o <wiian 7 B) efae dfea (R
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Fferd e frefua fwan = 21

HAEd-GROT § el WA SEd ¢ Aed-EE

e fagm

3TEd | a<d Sl SAfehan T&d J9ied 9= (n) &l
Tt B U SEd § 2 el SUfkerd ©1 gHeh WIE o
e | wH: 8, 8, 18, 18 3R 32 awd B Wiaal
o Tt o 31 iR T @ wed o # Aw
Y Tl 1 Iferehay & FdieH RIS o STER
T 32 & BN 39 ®Y H TEA-9RU o B39 T Grag
e o HUY: RS SR RS o 14-14 a0
H= 1o 9§ 3T S| ® B

3.4 100 § 37fereh UIHIU-hHIh

AT daval okl ATHERIUT
Td ¥ WRE €9 9 7T Tl 1 AR 39 a7l ok
TMeRdistl o6 A W T T3 San o aen gwaifer 919
HT AT 311'5‘.1‘?[.@@. (International Union of
Pure and Applied Chemistry) §RI sh¥ {1 ST ol
R T & H 39 T, R {TaR B T =9 TWA-hHiR
aet Y a7 3a9 AR B € fF St Shaw ged
G (R -l il eheet B TH] 46 E) 9w
Bt €1 37 Al o HYewur SR {9 ol o st
o foru wE qen snyfier ST SR AT i
el Bl 8| forve 1 e € yEeene § wyut
FI A Y TH HH B 1 wef-wef dmnfren fo
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FH o U drenfad g o €SS % dR W
ARl 3R &, I & W oh SRRl 7 104
TH]-SHIS dTel T i @ISl 1 S TRl THREhT
daeR 3 TH ‘TEWIeTm’ (Rutherfordium) 9o
w4 aﬁfﬁ'cl—ﬁ 3 3@ ‘Wﬂéﬁ'ﬂ'ﬁ' (Kurchatovium)
W feEm T8 WE # FfeTE R R A F A
IUPAC 7 ggia fan fe 59 o o &1 @ fag 4
Bl ST SR A w1 qHedA 7 7 WY, 99 q9% T TS
1@9WF@T3ﬁ$WWH§T(numerical
root) ®T YA &Id TU Tk Ml HI TIHTI
FHHHI oh YR W Y e S os9 wwref
3.4 H e o 2

* 15 2 "l & HT 1 YOI SGa] VAl & T T (T 1940) H TR $1 @S 9 g1 59 915 TAIH & aR
At (94 @ @Y 102 qF) el SEd-GRoN T a5era S R UfaAEe F ceEe & A+ w@r @ g 1951 1 diet
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yfafafe o wagM 9 Tl AW qen Ydve fea s 21

WRUMT 3.4 AvAl oF IUPAC AHEHTUT Bq Wohad

i ™ Hftra wu TR 99 T 39 39 H1 A YL 1 AW & Hehdl |,
0 nil n el 39 a1 WISl g8 ¢ Al HGl Y i ok
1 LEs u T ot it Sifeh ot =1 &1 Sehell | THIT-hHish
g 311 ]: 118 T Tl 1 @IV &1 9! 21 Weft il o aTfd
4 quad . TUPAC i T ST 2 g1 21
5 pent P
6 hex h W 3‘1
7 sept S .

8 Gl o 120 9IHY] shHTh 91l a1 [UPAC A/ 9o
9 enn e Tl (symbol) FT TFM?

Teil 1 ARl o HH W TH WY @ Sl €, A
SR ShHTh UTe BT © de 37 ¥ ‘33T’ (jum) SIS TR 3.4 % FTER 1, 2 T 0 AT o foIq g
fean STt 21 100 W WA FHF A1 T F (root) HH: un, bi AT nil BRI S: 120
[UPAC 79 §RUl 3.5 § S9iiQ 7T 2|
TH YR, T a7 ! Tl SRR AW AR Yeiteh Ubn &I

&L STl Yelteh &1 el 21 91€ § 8¢ 29 o [UPAC

TH[-hHIsh dTel T 1 A Unbinilum ef

WRUMT 3.5 UTHIUI-hATeh 100 | 3ifereh aret dxal bt ATHeRTOT

THTU]-hHTh ™ Teiteh TUPAC 3TfIhd 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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el H AR T O H e

3.5 ATl oh SoTaI(eh (=T aar
Tad -|Ot

el Teheh ® g0 T WM foh Ferelt e o geieei
1 TEEH WX FeicH HEel W Hi S Gehdl 21 g
FleH &A1 (n) THY] oF & e wR), 54 ‘e’
(shell) ed €, %1 =k hdl €1 e e ot ST fom
e T W] H o fa=-fa 3u-mm | R
S ®, T €9 s, p, d, f hEd &1 TWHI] H oAl o
forwor =1 &1 SHe ‘soreRite fard’ wed g1 fhe
T &1 3Aad greht o feafq 39 R SHar sifan
el 1 FACH-F@A i <l 31 39 90 H 7Y
ol 3Tad WRUM qe d<ail o Soaeifeh foard
o A WY ey o 9 § MR’ Ua H|
(h) 3Mad H sHeE(+eh fa=mg

A H&A Sl A1 d@l HIR1 o fAw n 1AM Farn
%I fEd RO | Ye SAUm AT (successive
period)aﬁqﬁ WSWH’@[WW n=1, n=2
s @ gefed it B1 e 3@ 1 Fehdl § & g

81

N A (n = 4) BT IR WA G, 45 FHerw
% W h WY B 21 AT I8 91 Hewu ¢ % 4p
FHeh o W W T &1 3d e 1 T IE & Sl
g, S Sl (energetically) ®9 9 dehd 2l
39 YHNR, W dw@l HT 3d FHAV-AUN
(3d transtitian series) 9T &l STt 21 I8 whfeam
(Scandium:Z=21)@§l1T‘*?%ﬁ?ﬁ%,ﬁlﬂWS@3|§TﬁEF
fa=Ima 3d! 4s* B B1 3d e 5k (zn, Z=30)
W ol &9 ¥ W o 7, T ot o
3d 10 457 T BN A 4p FEHI % TH o @™
i (Krypton) ® GATE Bl 81 el ool e
Ed § 18 a9 BId | UiHel 3Ed (n=5) Siatean
T Y& B0 €, Y SEd o T | SEH Ad 3EIH
(ytrrium, Z=39) T 4d FHII 0T (4d transition
series]?l"@aﬁ%lqgm5p HIRI o TH TV
S (Xenon) ™ HAT BT €1 B A (n=6) H
32 % BId §1 SN SoieeH 6s, 4f, 5d 94 6p

aad | dl i G, R SHA Sel-&R § STers
TRAT-Shemeh! H1 FEA W T Bl 81 39 YhR JUH
A (n=1) FT IR T8 el TR (1s)F T 9
& el 21 SEH T a7 B ) eEeNE o
(1s!) den Efeem (1s?) 81 39 WK, G&H 90
(K s19T) ol &1 Sl @1 S84 3Ted (n=2) oliform
Y IR Bl € (Li=1s%2sY), Toee die sosei 2s
Heeh W WY il B T axd difeEd H R
SO/ SR B ¥l SHeRT SeieRie o (152,259
21 THeh 9% SR a § Y Y gC 9 89 e
T I T €, A 2p e O ®Y H oAl 9
oR S B TH YR L 19 i (252 2p°) a7
w1l gl B S 1 ST SO SMed W el i We
S Bl B1 SEd WRUN 1 AE @ (n=23)
Gifean qed oF WY YRH Bl €, fod seei 3s
Hefeh W Sl 81 ST 3s el 3p hefehl o gelaal
o 9 o YN dER STad | ql ol He Hifead
T A q el T S 8 Sl 2

Hefhl H W A B Af HeTRl w1 W HiEH
(cerium, Z=58) Ee) RIS ET Fﬂ?ﬂﬁ"ﬂq (Lutetium,
Z=71) W HH Bl €| TH 4f 3Ndier HhAT SIuft
7 oFATIS Suft (Lenthanoid Series) Fed %I

Tl Sed (n=7) S ad o TaE 7, forew
TR IR 7s, 5f, 6d 3R 7p w&h W W B
Ent W fafer (artificial methods) g1 HMHA-
fafifa featedt aw €1 Hidel eTad 1189 TR HHi
el (37et @IS ST aTet) 9 o Wl ol enm, S
Ipte TH-uReaR @ Faferd g

W= (Actinium, Z = 89) % T¥Iq 5f e
T S RATIEY 5f AN WRWUT- AU
(5finner transition series) < Bt %I Sﬁ ‘ﬁ%ﬂ?ﬁg
SR’ (Actinoid Series) Fed &1 4 5f3Tafeh
HehquT-SfOr i SATad AR o J&F 9T ¥ 9l Wl
T 2, ek SEeh! T 1 SRV @ ST Heh 3R
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1T & A TOTEE a1l awdl Sl Th & W9 H Wh
FfeRTeT o fagia &1 ot grem fmen < =Rl

30T 3.2

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

&

S n=5 Bl €, @ 1=0,1,2,3 Bl B SUCTeH
FHEH 4d, 55 3N 5P HT Hetisll o TG HT HH
TH YR 8— 5s5<4d<5d Y el THelsh 9 ek
U €| 3T TfUshad 18 Soiag= W S Tehd
g gHifere emmad 5 @ 18 a7 e €

(@) avar SeaEi+eh fa=ma

T & o o1 SEaieR WY H SRR a<dl o garsiehdl
I Tl fo=ITe THM Bid &1 Tk el hemeh!
o Sufterd setagHi 1 T ud e off g9 B €
3[R ok faw & 1 % dw@l (FR Hgst) o
TASTRAl IV SR fa= ns! BT §, S =
fe@mn T }1 39 YRR T8 T @ o © R R
T oh TUTHH ek THIY-HHlH W R W €, |
for 39h Amufeesn TRET-SeAHE W

3.6 SRR fa=mq 3T a<al <&
YhiX (s,p,d,fm)
37T SRTTeRT0T 1 Yegifeh HeTR * Siithess 1 fagid’
(Aufbau Principle) G2 WIS 1 Seiaieh fa=ama
%\'I 3Ted GRUM o SHedier ol (vertical columns)
T fee = Teh T (Group) A= gfEr (family)
1 T L ©, SN T QHE o <9 §) 98
THMAT AT 2t 2, Fifeh 3 el o SeIad i

e fagm

o geleRil 1 HE@a SR T Tk € YR & e
21 31 a1 faurer =R fafe=1 stent s,p,d 30T _fF
o feman S el ®, S 39 W W R wwar € f
fohE TR o ek ol gRT R W W/ B 3 fa
3.3 ® <urtan T R

T YR ok TR0l § < 319aTg 3@ i fierd
T TEel UE Eferad 1 €1 SH s- welish o awdl |
oG BT A6V, TG TEHT €A e qRoi | a9 18
o el o WY p- =l | ¢ SHeRT SAfEe 59 MR
L % o iferem =1 Fast S (valance shell) 90
9 g ® (He=1s?), T5TEeh Foreaed 98 Sepe T
o AfeterT i YRRTd el T SHT SIS BTG
%1 2| SHY hae] T s- SoieRH © (H=1s")| 39 TR
THHRT WM A 1 H g uIged o W S =Meul
T SR, T8 UH IO UEUl hich Sche Y
(Eiferm) w1 Seieeieh forame 9 Y Fehdl €1 39
YehT ST SHaeR o 17 (2eiisi IHaR) i wifd &
bl €| < T Tk fae feafa 2, oma: gegieH &
e IR B T SR ST W T < eAfusk
e W T ® (T 3.2 iR 3.3 Wi ]@) |

e e AR H fe@ng Y SR YR o dwl o
T AN i == €9 HT| 37 awll o aR | 3ifue
SRR 1 faawer a8 ® oo S 3ok Aot i
== i o forg 59 srsgrearedt st Suant fohan T €,
IR RO AT 3.7 | feRan w2

3.6.1 s— soligh o o<

il 1 o qeell (&R Gige) qen o 2 o qw (qRE
T[T ¥1q3T) oF STRIaH ShivT oh HIHT SeieRieh faw=and
ShHIT: ns! dA nsz%lﬁﬁa‘ﬁa?ﬂﬁaiﬂaﬁw
& s =lich ¥ Heig ¢ 3 eft femamsiict eqd #1 h
AT Tl % WH FH W 21 A T WA

THTIT-HEAT Yeileh TARI R fa=ma
S Li 1s%2s! YT [He]2s!
11 Na 1522522 pf3s! AT [Ne]3s!
19 K 152252pf3s23p°4 s! U [Ar]4s!
37 Rb 15225%2p°3s23p°3d!°4 24 p°5s! 3TAAT [Kr]5s!
55 Cs 1522522 p63s23p®3d'°4 524 pf4 d'°5s25p66 st AT [Xe]6s!
87 Fr [Rn]7s!
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Tl 1 STt TS T H Syaf

)

18 Lol Ipjiab g he e () Birne ph (B 0) Bies (0 T |

Dits 2h 4P 2li i flob ikh (B30 o Yodlps pblie 2h dhlie % ks d bRk Lebjb) €€ ki)

2018-19



84

FRIAH Selae @M o 99 1+ 3T (R wrgst
o) o 2+ A (YR AT erget W) S o g1 e
T A= &l IR SH W I GgeT o s Ae qen
sAfufareiaa ¥ of et 1 sifus sifafskamia e
o %R0 o FHfa H yg w9 H T € e 1 cAferem
3R feram il BIEH s— =i o axdl o AlfTeh
& &9 § e B 2

3.6.2 p-sleh o dwd

3TEd AR o p- salieh B o 13 © TR I 18 R
#WW%Ip—W%WﬁTS—W%
Tl ol §gH ¥4 ¥ %Ush a7 (Representa-
tive elements) a1 &I T F d (Main Group
Elements) <hgl SIdl %I T 3Tad o ohl dl=’IdH
AR a8 ns?, np! ¥ ns?, np® I% 9RAfdd
BI B1 Wk 3T ns?, npﬁ,mﬁ'ﬁﬁsﬁaﬁﬁiﬁ
T o Ty TEE Bl 81 St T | G i
o wefl et ol ¥ R W B B Selal
TR AT TEHY TH TR e &l d_a T agd
wfed a2 sEifee P W w1 THETE
sAfafsmamefiicar sgd w1 g {1 Spw 4 & IR
T Il AR o THETTR €9 W & wEweyu o &)
ﬁa”’f%lﬁaﬁ%%@ﬁ'—[malogens) qem 169 o
o dd ETehie (Chalcogen)l%‘lﬁﬁ"ﬁé*ﬂr_cﬁ
1 ITE RUNHE Solged il Tedl (negative
electron gain enthalpy) &Il 21 3 T e 9
FHI: TH A1 & S TV FR L IhR 9
TR T Wil & ofd €1 3ed | oIS 9 <
3R g+ TR el ok tefeareh et | ghg gt ® qen
fordt anf § TR @ = H1 WE T R e aAeqon
o gfg et B

3.6.3 d- sfeh oh dvd ( WehHUT o< )
3Ted WRON o Hem | o &t 3 9 o 12 9 @
d-<AlF o T HEAW ¢l T sk o qwll i
g $eh STaeh (- 3Tfaed H el o TR S
& YR W H Al Bl FE FRor ? A a
d-=feh o v Hedd €1 T axdl & HEe
sﬁaejﬁm fo=ma n-1)d" "ns"? %\I I gl a9
oY €1 29 deell o 3P Y T B § qen ufed
& ®9 W 9% B €1 Zn, Cd 91 Hg o GHEM

e fagm

TR fa= (n-1)d°ns? B Y A Hge
GHHOT qeell o gd-9 AN ! YA T w2
d-scifh o vd TEEEE di W srfafwareie
s-&cleh o Al ael A fhamha 139 aor 149
o el o e U YR § Uq 1 1 Hid &1 g
HROT d-sclish o el ! “TeRHuT avd’ ot wEd 2
3.6.4 f SATeh oh a<d
( eTTafer WehHUUT a<H )

T e T A fa A A A v
H w T R, 3% eeMEe (Ce - Lu) T
T (T - L) %&d &1 3 afteli & qeal
H TEIM IAh MM SARIe O [(n-2)f"
4(n-1)d'ns? N 1 S 1 3 awal H atfam
TR fSU-HIT H Rl &1 S SR W 37 Sfvr
& Tl H f-odlleh o avd (T HWHHU q)
Fad €1 7 Tf O ogd B YA 9ot § q
O SIS THE B | IR UaHEe it o el ot
3k Ffad ST STaeensti o wora®y
el o1 TEEE 3ok W oRAiae SOt o el et
o | ercafee Sfet e 81 UiHge 9t & T
et (Radioactive)%ﬁ %I dgd Ee) Q'OI@"IT?I@ awal
=l TR stffwaet g Bl (Nenogram) &
IEY off %9 9 H s fomE 7= {1 g awl o W
1 e 0 w9 ¥ T @ un §) g o AR
e qee CTREREE q e 2

IETEITT 3.3

TXHI] A% 117 TG 120 9Tct il bl @IS 374

e el 8 Ui R o o 3 el b1 T efred

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

T SR fa=ard = g2

&

o 32 4 & T groft @ T @ R o
FHHE 117 I T HI TIF TEd GROT H
Bere RER (et 17) | At o < @ qen
TUHT SARIS faa™ [Rn] 51 '6d'°7s°7p°
BT IRHIY] ShHfieh 120 el < oh1 T&IH a7 2
(e g1 oqe) | Ra o < €T AT SEehT
SR 9= [Uuo] 8s” &I
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el H AR T O H e

3.6.5 T, 3TuTq AR IU-oIq
Tl & s-,p-,d AT f-5Ah] H TR0 o TSl T
O o SR W A R T 3R Urqet qen sterqet o
fgfsa feran < wehar @ (F971 3.3) 1 3 st H 78
wfaer o rferek G rgeti 1 ®, S efred WRoft i
¢ 3R feord B1 orqu R % q9 W G 3
Bt F1 [ 3HeRT STUaTE 7, fiferm iR wifsem o
Tl oft 9gd %1, HAI: 303K 3R 302K F1) wrge
o Tl T FeHlh So B €1 3 a9 qen T o
gErers B €1 3 oferaasd (gedie | ded W udel
=T | TMe S Foh aret) qen a4 (freeh ar @iw
1w ) B g s e W % A i
feera &1 el atrerd WOl o ferelt ot # qxall b enfeaen
o S A A B S s e
o o1 3R ¥ 36 IR 9 R efeh 01 9 Bd 9
T S7uTqY e W 39 TE 1 Bl 81 g6k el
q FALAIR HH B E (IR IR e SR ©) |
3 g qen foq o 37eq =o€ 9gd | st
3 9T (Brittle) 81 €1 3 & o194 IR a1 &Y B
& Tl o ifersh © Srertfedsh Toil H URedH e
(abrupt)ﬂﬁm%,mﬂ%méﬁﬁ—ﬂﬁﬁi@
(Zig-Zag line) % &9 ¥ @ &1 e 21 (f97 3.3)
e ARl 9 ferekol (3E1-He) T o HAre feerd
Sy, fafasia, sTHfe, T=u 9o Sqiem o ,
uTgett T Segeti— ‘IHI o stfuete <wiid B 39
TR o el i SU-4q’ (Metalloid) F&d 2l
IETEITT 3.4
THY] Al SR Sfed wRo # et i e
¥ wad g frefafed a6 39 9ed gU
uifcreh @YU o HH H HAMEYA hifsll—
Si, Be, Mg, Na Td P

5!

3fTed GO o o H S99 9 i 3R SH W
el o ek O | gfg Bt € qen eed o
T B A S A W e i A A
21 39 SMUR W Y T awell o Sed g Hifersh
&I hT HH TH TehT BITI—

P<Si<Be<Mg<Na

85

3.7 @<l oF TOT-SHT § TEfaar
e AR § AR 79 S F A= hT R S AT 9
T <€ AR S, ol o ifaes qen et Ton o
T yed RER a1 Sewiond - fEd emed W
T foRamefiara gem avf o «1gstl H 9gd saml
2, U q%h Tl U€ W 8 Wl @ S A 17 ok
AN R TEIH W TR Fgd S & S | g
e e It & 9gE | (SH- aiE uget ®)
e Rl § SR 9§ A9 S W e sed ©,
S TGS o WE W (8- T IREaR) SR
¥ 99 WH W pamier sed #1 ol o oremt o
T i 2 W@ € IR T afidl i 79 Sy He?
3T AW TR o IW <A 6 fAT g 9] i w9
o fHgid & WA o Uil H1 SR A <A ghm
T 9 A gH fifqe o TEEtie qoreEt a5t et
1 foaer w0 AR 5% TR i GEn ad
Fel-&R i T TS|

3.7.1 oiifaer Turerdt =t wafa

el o ohg ifcreh TOT (SR— e, e, Hela Td
STSHIRTT ) AT, RIS TU-Sosfl TS T e IReH
T €1 39 STA H & WA Tel e B, S
@F‘ﬂ (Ionization Enthalpy), 3@3@7"{ KIE] Qﬁ?‘ﬁ
(Electron Gain Enthalpy) R SoleReA SR UTCHRAl
(Electronegativity) ¥ 3ed Jafd 1 AT FH|
(eh) uxHm =

A o SRR 1 TEl-TEl Feio sga & wifed 2,
SEf s A k1 B ST @ AT ST geRdt 21
T Y] THHT HRU A 2 Tl 91 ot e  foh
WA T B 9gd B (W 1.2x10-°m) Bt 2
TIH] o =N SR E@'OFQ'T"T AY (electron cloud)aﬁ
FE e g fAeifa F& 21 o1 W) @ SR
et a@ W fauifa Tt foran s wehanl g ISRl B
o] oo Wet el A S weRdt| s fafy ok
R W WAI] o 3R 1 Fefer Hag @l R
T ST H T[S o = i U hl SRR
o YR T TIATV]-3HR 1 3ehcl fhal ST Fehdl
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21 Ushd 3TEY (Single Bond) SR S8 &U HeGdIeh
3Tﬂ3ﬁ (covalent molecules) T 3ufeerd g etenfars
AL o AR % ot w1 g e ol S @
qr 39 (%ﬁ) %WWWmﬁﬁleovalent
Radius) %1 3T fohaT ST 81 SIEI0T & IR |-
FARM 319] o faw 94 €8 (bond length) T W4
198 pm faeifd fepan =1 21 3@ AF %1 30, (99
pm), AR i 0] 521 BhMT| ergst &1 e
1 (Metalic Radius) &1 AF ifas feed o
feorq o1 R o1 A iR gl (Internuclear
distance) T WW@W%IW%‘-?@WW
AT % S 1l 256 pm Bl ¥ HIR ok foAg
HTfceteh 51 3T A9 256 pm T ST, 37121 128 pm
BN 39 Tsh | Hewdrst e qen enfass e &
foTu ehael wRHvE 592 (Atomic Radius) 3T 3R
foha T 21 AR o7 q<d B A1 ¢ A1 ST, WA
5o o1 x-Terton qen ot SeRiehitye fafa @ T
ST Gkl B

TS dwl ok fau qRATY] e 1 "/ wRen
3.6 () ® &= o B

T YRR 1 Ggiaal T2 Y F @A Hi fHerdt
, TS Th1 = &0 e e aell Hoie 9 o

e fagm

Tohd 21 3T | € S g T IRA- 3R Sl 2,
S fgdftar amed o el o THI-3RR § T ®
(IRUTt 3.6 % HT TR HY)| 9 I T HR
Tg ¢ Tof oferd § T SR Sed W 9l SR U
TS v o o ¥, T $ep AR E9 | g2
i o weEEY Rl Seiael 1 SATHYU AMAE hi
3R seal w1 €, feh SR wam] o w2 St 2
STEd AR oF a7 | IRHII]-ShHih o WY1 TLHT]
et o off frafg w9 9 9fg 86 ®, S aide
yrgetl qen gelioH el o fow @reft 3.6 (@) ®
<gien T 21 ot W S BH A 5t R 9ed €, al g
0 H& (n) 1 HH d&dl & q1 GASH Sela
(valence electron) Tifew | EQ BIdT ST %\' Eﬂm
foh STafeh Fof-wR solagHl & R B ©, Sl Fad b
w9 H 9l sogel W ANHE 61 STMHY0 HH T <d
T TheReRsY TCHTY] 1 SR 9Gdl Sl §, S 9CHTI]
5 o &9 uRefed g 2

& < 1 STEvIhdl € foh T8l Sopte i i
AT e R foem @l farean T #1 uehel W) B
o SNl ST SrEfud B wga e @1 sEfey
Ipt TG T ol S Al 1 gedass B 9
q Feh areEed B 9 & =feul

|RUT 3.6 () 3ad ® wwA] B & A (dieRHET ) (pm)

RHTI], ( STTE 1T ) Li Be c N o F
RGeS 152 111 88 77 74 66 64
TIHIO] (@A) | Na Mg Al si P s cl
RGeS 186 160 143 117 110 104 99
WRUM 3.6 (@) o H URH] B o1 WA (Ui )
Ty (SR 1) EICILRERS ] Ty (9 17) RGeS
Li 152 F 64
Na 186 cl 99
K 231 Br 114
Rb 244 I 133
Cs 262 At 140
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Tl T aieRIor UE U W STafa

1601
Li
140

ol

80} C N
OF

oo
Y] IR (Z)
ferT 3.4 (&) fadia sad § WA w91 o Gre awll &t
e 5 i

(@) e B
Ffe TAY] § TH 3o epra o ST @ oA
ST €, STelfeh Weh Solgi THel ST, f 0RaT] SRomaa
o S €1 ST 5 1 St et T
feord oMl Td FRomEAl & = &1 g o R &
YR W A S Gl ¥ WERUEAT el i
A B oft o) B w1 wgih € e 2
¥FEA SRR H 3T9H STHeh Y] (parent atom) ¥
SEfeh AYHTT AL, Sk WH] S & Tl 2l
SEUTE 1 SR S TCHI] H Afereh gl 8, Fiifeh
T A Al SIfaRad soised B | soleeHl |
Hiaertul sl € SR §Hel AWt ey H
T 81 ST & AR W FANES 3@ 1 ST
=0 (F)136 pm ©, S TS i WA
55 Sad 64 pm T A AR, Fifegw a1 &1
AT 5591 186 pm 3R Na* 18 &1 51 1 A
95 pm I

& AU qel ATl W Solgel i HE
T it % ad WE@HT{Fﬁ RIS (Isoelectronic
species)*%?ﬂﬁ %I Wﬁﬂ%ﬁ"ﬁ T o BEUSuUl %
O ,F-,Na*,Mg?*,0%| e Tefist § Soiaeil i
@& 10 81 Yk et i e f-fae i,

87

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)
| | | [
TIHU] hHTeh (Z)
T 3.4 (@) WA FHHHI & GreT GRT igei e gens
1 T et § gRad

iR Yedeh o1 e STERl f=t 21 2tfueh eRmefm
$FIE SRl ST 551 1 AF %9 B, FifR SR
MY T ST o s SATHYUT Afersh B 2AfereR
TR AT i STt e 1 A sy
T, i Sl oh o= TUl Hfasu S g
YT STERT | e 81 ST G 3 61 SAHR
g S|

SATEITT 3.5
Frfafea wftefs § frae! oo sifusan qen
fRgent oo =gAaw Brir?

Mg, Mg2+,A1, AP

&

e H A W T AR e W A e
1 WA Sl €1 U W SR SHoh S
AT FT g B BRI B B HHSCIETR
e | siferer AfaeRta sTaw arelt TheisT
1 5 B B B

31 SAfRIRH SRR aTell TSt Mg e =FHaq
SRR arelt Thefst A1°" g

(TT) I TSredt
q<ell g T N i HEAHE Yhfd ‘SR

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

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

AT Tl WG fohal S giaH
(kJ mol™) SehTE W =kt fepan STl €| Hefifures farforerar
Y o9 T TAHH Hi gUd & fAw T S
1 ‘fgdta e el wed €)1 38 Tt w1 A
TEEME YhT (3.2) & GIA B H YgH ol ok
ERER
X'(@->X"(g+e (3.2)

TRYTY] | SFH i Yok i H SHIM Holf i
STThl Bt §1 o7c: ST TEedt BHY GTcHeh
Bl 21 qed ok fgdta e Tt o1 6 SEeh gUd
A Tedt ¥ e B §, i S A
FT AT § GERG STEH | goieed ol gk T
At HfaT B 21 TH YR gdF A=A T
o fgdta e el o wH o etfuek g ¢ e
et Uz &1 Atk fafafe (Specified) T fRar wn
2, @ TH YoM A el SHgEn =neu

THI] HIE 60 T aTCl qwal i GIH SAEH
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3.6 (@)

F g § Ak B ?1 39 YR AR H 2p-
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31d: dRfeE™ o 25— Soide i gl | aRA @
2p- TR AR S 9 YUk @ Il g1 oF:
Ao *1 o § 9 o WU S e
UM %9 o 0 sAfafHad gH i den
TEISH oF YO A T o HAHl § @
firerdlt B 1 Sfferdior o forw yem e et 1 aH
TZEISH o TIH I Tl o W § HH ¢ SHHI
HR0 TE € b AIgeeH | Al SeeE 2p-soieeH
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ITTEITT 3.6
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A Tt A H 1 B HHT: 496, 737 3R

786 kJ mol ' &1 qaIAM T o Tepehifam

YA AH TH 575 A 760 kJ mol ' H ¥
foruen s1faeh I BT, 9T 3o SRl SaETl
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T A STAfHF FOTHE eIl 2| THHRT HRV 78 &
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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 ° T9EfAE T 3.3 ° 9T MY weicdt TRadT & HOTHE W H Soaeia-a4al (Electron Affinity) (A,)
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AT &, St S Ht aRaret & fawdid &1 afs fFE waEr) 4 geagia 34 & 9T @Y @ i 341 gdl 8, a9 gelaeia aydr
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ARt 3.8 (%) Tae@-oncrehdr w1 A ((uifer durr)

AT (31T 10) Li Be B c N o F
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T Tt (Representative Elements) EARSEISETI]
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&, S afferiisT & OF, 31R Na,0 3 Aifitehi # i
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TS TRAY] W eiFA k1 WA H g
TEIfIT gHeh! SATeRdienTor feren +2 81 Na,O 319
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Tl oh IRHETY] AR, S THIedl, gl oifed Geedt, o Saoulicerar qel Sarstehal | At
1 yafa wE S €1 ] e aad H 9 $iR W 9 #iR S W Hedt @ i o | Wk Sed
W Sgdl 81 SEA T qrE: e | WA Sed T Sedl @ qe o | e o W sed @) faga
FUTCHe 1 9t T8l Fgia erdl 81 Selaq afed Toedt qreRoren ofed § < 3 "o W AR st
ROTeHsh 91 o e S W HH HUMHS Bl € FaASRal § i SAefdar g Sl 21 Sl o AR
R F1EUs T o WAl A1 9 SIRIAH FeThl H Solae i U o SRIeR SALdl S | 9 T Seae
1 G HSHT T HT ST & | TR fShamgiierar e o < fhRl W Fed 3ifueh oK 0e § gead
FH Tt T ST ¥ Ged <€ IR TErEfh sifufmaeiierdr soieiA 1 @ w1 gaHal (A Y SE
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3.6
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3.16

3.17
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A
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Hedd A fhe Hewaqul [oTeH i ST ST SO § qeell o PRIl S STTHR a2
F1 9 W T§ ® U

Heelia o e oM iR enyfier e fem o Hifers sfaX @ 82

Falen HEAsti o MR W I fag wife fF oed anvit & @ed ofad ¥ 32 @ B
=fgu|

e 3R a1l o TR § T Sais. foh z=14 el Terd B2

Y qed 1 WA sk feray, S eed wron § e e @ik 178 ot o feed € 2
A § a1 AW e g fean w82

(i) S Fehel FAITRIC §R

(ii) & a1 99 g7

T & ol W sufter ael o ifdeh IR TEEts o S b e €2

“qeer] e’ SR ‘R e’ | e e wHee 2?2

forelt ot =1 arerd o weeny] B fore wehR uRafdd Bt 27 39 uRed w1 sme o
fFg gHR H41?

HrgERe TS § oY o THEd §2 Tk UE wheie b1 A fafey, s fefate
TEATIST A1 ST o6 W FHgeiaRi e srfi—

i) F- (ii) Ar (i) Mg?*  (iv) Rb*
frefafad vy R faar swifse—

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

(%) T 0 TAED 72

(@) = M B o agd %9 | orafted wifsu)

YT ST SR TRATS W B A B & ST HUEAl k1 e Sk e TRATIpet
=1 B § eiferen o el 87 ST ity

A Tt SR el wfed T ol qReid e o faeifia e sy qen
3T SrerEe’ YRl i Wiefshar I €2
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[Tehd — ST U & o folt Hiet FhouA1 1 SUART o]

T afed o el & adferh ST TRedt Sl % 39 TR §—Li< B<Be<C<O<N<F<Ne|
=& FINT fF () Be 1 A H, B © aifu i 372

() O® AH,N 3R Fd &H & &2

39 39 d2F H1 AT fFe JHR %301 T @fead w1 9o e ool firm
T 9o AFH Toedl § w9 €, TR Taent fgdia omeee oo Siiferam 1 fada
A T ¥ sAfues 7

I OE ql H o1 Tl o fRdl gue ® i i SR %H BH % B o HRE &2
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3.20

3.21

3.22
3.23

3.24

3.25

3.26
3.27

3.28

3.29
3.30

3.31

ol 13 ok el I YUH A TIed o WH (KJ mol ) | 39 TR B

B Al Ga In Tl

801 577 579 558 589

M= ¥ 39 faued 1 ygfa &1 smen o ey yeRr 2

el o Frfatad gl § o o &1 solaq afed Tl stfues o enil?
) OAF (i) Fa1Cl

Y 0 Fierd § T O i T seteia oife Toiett werm soiee elfel Tiedt & wHE
YT, e HOTcHs a1 %A HUMHSE SR 39 IW &1 gfie Hifv
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39 fagrd 1 avia i, St wam] w5 e 9 gt g 2

(i) S 9% ToldH W H g

(i) S 98 TSI HT AN B B

fopelt el o < TEEAITTeRT 1 WU SEAA Ted wHH B A fa? e @ wed
&2 o W AT gfie Hifsw)

el @i srergetl § g SR A 22

3T AR 1 ST I g e J9Al o SR ST

(%) ST W &1 0 FaEC, {9 Sl SU-HIW § Ui Seiaeq Sureerd @il

(@) 39 a@ &1 99 Jau, fSEwt ygfd 31 seiaeHl & @FH & 3l

(71) 39 @ &1 A9 Faet, et ygia < seidel il U S Fi Bl

(1) 39 o 1 W SRy, (e gHE aM W ug, o, 59 R T sufeerd g
Her o ok el o forg erfufmarsiierdr w1 w@d g3 HH 3 YK B

Li<Na <K <Rb < Cs; S@feh o1 17 o aai 4 %A

F>CI>Br>I €| THH! S shifery

s, p-, d— 3R _f- =l o dqeell 1 T STEl SRl o= fafe)

e, TSTEehT SRl SeieRiten famame e 2, o1 S 3frerd |of o oisu—

(i) nsznp‘*,ma?f?'fr{n=3él

(ii) (n=1) d? ns?, & n=4 ¥ a1
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T el B YO AH, 3R gl AH, 31PRE Gedt (kJ mol ™! #) 3R geiegi wfed
Tt (A H) (kJ mol” ®) Frefafed &

i AH, AH, A H
I 520 7300 -60
1l 419 3051 48
1 1681 3374 328
v 1008 1846 -295
\% 2372 5251 +48
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(F) wRE] HEA
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(=) fereft Feren @em
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(@) IRt 1w (2)

(M) iR seEEE

() wiE 3ol 1 qen

Y gererieh TN F, Ne 3R Na* &1 3R 576 § fhed wofed erar €2

(F) TR & (2)

(@) H& F&eH 9e& (n)

() TR FHEH § e H-gedE A=A fma
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3.40
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() A TOedt % oA H st g g el seieel o T W T

T 2l
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(%) B>Al>Mg>K (@) Al>Mg>B>K
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