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o wen H T dian o TR ereue & uqe q., fago u A
& ®7 H SUfted T Bl BE A8 off 9 i 9t € weR %
A ¥ T B &) 0 3 WA § foR oS qh feRae dell w1 gal =l
T €2 AN qF B 118 deell Bl SR 81 37 Gl el o o far-fae
g1 9 9 94 acd WiHfa®k &9 ¥ U W o
S-S fafr=t et a1 @S = @R, S 5 el o Tquredt o
TR i O Afud THH T HE T S= qcdl i g SHehiAl
1 Faftd ® T & Hicd M IR e UIEH | UH TH Yiawd
ge ARY fRan fSToeh STUR W Tae WR Il 1 S99 stemas foan
ST Hen |

5.1 JTARIA hl FARAA HTAT—acdl o AhIOT oh
URf9eR gam
T Tel foh % fafu= oegell wd Wil &1 Sk Turedl & emeR W
efiepa fepen < Weha €1 1= Teerferat o off g oremf o MR W et
B o Sl fierd B1 S, SRl | GiEAl Wl T WY Tk T W@l
ST €, Sefeh fagpel 1 U Wil g T W @1 Sl #1 T8l deh R
e | off, TEH o WA 1 Ul U o WG W STer W@ Wil ?1 g6
YRR A=eRl 4 oft dedl b1 Seh TOUIEET o SHR W aiieRd H{d o g
yare TR aifer stezaftera &1 =afted foan wen|
He Teel, T dedl ol g UE TUTd | efiehd TR T S-S de
TS 9k UMl % aR § HN FF 9&d T, 9H-98 3% Iifichd i ok
ERIC I CaI

5.1.1 SRER & fs

T 1817 H THA THRASH, JEHN SoER 5 HAM TUIEH ol qell i
el ® Safted w &1 g R 3= dH9-dF 9@ e F5 99al S
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T TE 37 TR w0 Fell Staus R J 9aen 6 B o d oA o
1 Ik WA] FAEH o ARGl HH W WH W o ol ac | s

T A FHAM, T A A o W] FHAAA F S S
g 2l

3T o oy, wfiferm (L), Gifesm (Na) T Wifemm () o
& W =M e, 59k TN $39E A 6.9, 23.0 T 39.0
F1 iform wd wferEm & WO seEEl %1 fHd @ 72 Gifead
o TTATY] T W SERT ol il i ST Hehdl €2

e wreft 5.1 # @7 qwi % po wYE RKE M ) qw B
T TEAM o6 SNEN % H W § A" & AR Sared foma
T R FA AW FA Gk ? R H  HH-G1 9UE SRR
Eplnil

RO 5.1
mggA
é?ac—er
14.0 40.1 35.5
31.0 87.6 79.9
As 74.9 Ba 137.3 1 126.9

M <@ o g B 9 WHE ¢ AR ek oA €1 SleRER 39 wHY

faT 5.1
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& @< @1 gar Farr
21 F 39 @I dF H
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. T=Y STORTE ((1780-1849 )
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o 1 TeE *1 3R Uk W% LH H WET I
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Aty fomqm o TR a9 T S=H E geE Ted
HfETH i SATH o ®Y § UEHE U1 FHH 5k Hi
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5.1.2 <JigH okl ek Tagia

SIER o FATHl 7 SH WA ol qedl oh TUIEHl 1 3ok ILATY] SHM
o [ e iy S ok fou giefed fRam @ 1866 W SIS oRfifR
S il T @l H WAV T % SRE FH § et fwa
IR TaY FHH A FHAEH F16 q@ SRS 9 SR fohan qen 569 d@
AT W 38 9 fRan 3= 9 TR goie ofed 9 @1 T[UEH ded
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F Na Mg Al Si P S

I 3T S 27

90

IRAT Fld JoTeh § Hild oh W WEd - @ ¥ M W w e
e Ghd W, A G R W ST AW -8 ¥ 7 oW @ o fa W
& Thot, qUieH SR e1gdd oTgfd i W Sfer fhT U e €1 T W k1 STEn
F HIE GidHR Gid 1 T 6 21 R ¢ & F9 G aR-9R @ S E| TS
Tedl TR TR GU ST eIl § AU STl Uk ST Ugel §X Bl @

T I WG F G | uRfed §7

J

T <@ ™ e a1 fagia ohael shfegad e @ @] e e,
Fiifeh i o oI5 Teieh SM3d el 1 U Uge ded W e Tl
=oied 3 wHeuT &1 & yHfa ¥ Faa 56 9@ famwm © 9o wfgs
o g o9 d@ T8l Hem ofehd, 9] # %% AU d@ 9| e ek
TUEH, oTed f9gid ¥ Ha T8l @ o

Ot IRl § 37 Al h1 GHITT w o fa =geied 3 < ql *i Th
e @ T SR F® EHM del i Th T 9 W@ o
arelt 5.3 H TH ST B¢ Gohd B2 oA ST foF e qen fchod
Th WY Y E a9 3R UH WY 6@ W9 § @ 7 2 e e,
FARH o S & @i gk ured SH g qel 9 fae @1 et
H Feee T bl ¥ R @ 711 © Sk 3ok oI § GHAA el 2
T YR, Foigq e fgid shael geich dadl o forg €t dis ¥ @
R

et TGl w1 @IS % uvE e o1 fgia ST @ T

2021-22



g3
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Tl ity

2. ElAUER o iRl 1 o G 22
ied & T fagia #1 @1 9 2?2

5.2 AT | HAARId HT-HSAIF aht 3Tad
e IR

Toied & oTew fagid & wR 89 & a] ot %% JAfeRl 3
gfaeal &1 @Sl S W@ e T o qUIEE S, 3ok WRHTY] SHH o6
Yy Gey Tfyd 8l wenl

el oF SRTeR0T 1 & 99 &l TEAT SHAT SamHiad Heeali® ol
STl @1 sl okl 3Ted WROM o YRFYer faent@ o Sl W@ ANEH @
IR AT AR H qell 3R Hol O, W] FEEE ql TR
TUTEET | FHHAT oh STHR W Fared fowa

F (1834-1907)

TScll® 1 S § e 1834 H
wY o el g o Idieh
M § gaT ol STU YR forem
% A% TSl ST | oF gl
& $rol & foavafoemed | wowr o
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Ta e F Y HE SR fFE 99 9% 63 I ;W Ol I
el o ILATY] SoATH e ek Wifaeh qe @rEfTen uremt o e el

qeall ST 3AEd  SfTeRIo]

2021-22

91




1 I fopan| TAAE TUIHET o A Hrecli® A Tl oh SATare
T BRSNS o WY S99 ol ARl 9 ST SAM ohigd (A1l SR
ATeFiSH Td BESISH 1 sHfaT oA e w=ifer 4 orera afepa € qen
AMIHTST qeoll o WY AR a9 21 dcd 9 a9 ol elEgEe Ud
3TfETES o {3 &I acdl o R0l o fa Jagd qored | T fm
3= 63 FE fAU T6 YAF HIE W TE-3T el oh TOTEHl i
fer@n 3= THM TUied o T i STe S fean qon 37 9w i fam
TR IR TR Teehn] o 3= @ o Aferenter I i ofad arof
T T fHa T on qen AU W] SHAE o ARGl % W A ad
afted g MU g W <@ T R wmE Hifaes wd qEmEtte qored
fafe= 9 wh ffv=d ofaa & @] fRe o W €1 T eMER W
ASelih 3 afred qRofl 51, frgent fagia @—dct o Toured Seh oA
SoAWH W1 MEd el B 2

ASclits 1 oTad 9Rofl § Sed W i ‘qu’ (THE) qon afas dfa
& ‘difge’ (eTed) wed € (IR 5.4)1

URUN 5.4 U<<cl® ohi 3Tad 9RO

v | 1 | o | m | v | v | v | vo | vm |
SAfFIES R,0 RO R,0, RO, R,0. RO, R,0, RO,

T A B
H
1 1.008
Li
2 6.939
Na
3 92.99
4 994 K
guit;  39.102
%?ﬁ'q Cu
Blip 63.54
5 99 Rb
B 85.47
fodfta Ag
gt 107.87
6 949 Cs
i 132.90
IR Au
goft 196.97
92

RH,

RH, RH, RH

B A BA B A B A B A B Hemor gt

Be B C N O F
9.012 10.81 12.011 14.007 15.999 18.998
Mg Al Si P S Cl
24.31 29.98 28.09 30.974 32.06 35.453
Ca Sc Ti A% Cr Mn Fe Co Ni
40.08 44.96 47.90 50.94 50.20 54.94 55.85 58.93 58.71
Zn Ga Ge As SE Br
65.37 69.72 72.59 74.92 78.96 79.909
Sr Y Zr Nb Mo Tc Ru Rh Pd
87.62 88.91 91.22 92.91 95.94 99 101.07 102.91 106.4
Cd In Sn Sb Te I
112.40 114.82 118.69 121.75 127.60 126.90
Ba La Hf Ta W Os Ir Pt
137.34 138.91 178.49 180.95 183.85 190.2 192.2 195.09
Hg TI Pb Bi
200.59 204.37 207.19 208.98
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fogid 1 STEHROT 1 gorh ot A Sepe Tl S—Eifemd (He), et
(Ne) T W (Ar) o1 Teet i g @l o Scor@ foman @ 59 T4 w0
U W e i F fwa ® qun aHed W g Wl 9gd %
T2ell® 1 Tad 9ROl ) Wk fogiad a8 off of fF S/ 3 T w1 wan
Ja 79 fuscll ek & v fo & 5= Au 9yg # @ S 9ol

5.2.3 ASelth o SEfeRTUT ot HETY
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. \ e N H,S Na,S
o WY Gegdrst A I 2l
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TorameReTa 5.2
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A1 TERAE TOTEH FHE SH o RO 3T S i Th & T W W2

T YhR T qoal o THEe Heci® o ofed 1ad o fau
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TifeTerd o ATIer, 37a qoh Shid—ohid W ool o1 Udl <ell & Toieeh Tt Hreefit = 1o
3 9RO | @relt T Bl fea en? |1 S <ife)
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5.3 IHANYA ¥ HATRYAd HAT—EfTh Tad AR
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W S iR g g ® S9 eyfeR Sfed WRUM shel Sl € (HRof
5.6)| T@l il TANV-T&A o ARG %A H FAdd & W q@ll o6
Toret 1 eAfeeh IRYGE | STHH oAl S Hehdl B

ToRameReTy 5.3

anyfreh sed TRl W whiaee U ket o o iy i fg g #2
e STed Rt § fafe= doii o weeenfieRl 1 T Sy giafEd
fopen T R

F1 1.5 THN-G& a6 fhdl a1 RGN Ud gifcrad o Hed @l
S Hehel 872

MUk TR ST e RN § BESIS hi el Wl =ey?

9 3@ Tehd € o eyl e aroll # At it st ol kT A
STl 1 U T {1 ey e Rl ® dwi 1 e R a ek
F T, I8 S oh 9IE BH BESSH i T fefd i ==t w3

5.3.1 3Mgfeh MTad GRUN | acdl ot feerfa

Myfer Ted gRo W 18 Sed W € o ‘T’ el S € qen 7 &faw
uferer € f9= ‘ermad’ el wman 21 SRy, SEd © fob et ‘uge’ steren
‘arrerd’ | el w1 fRufq feg W w sk e R

ToRaTeReTY 5.4

YT oTad GRUft & Y8 1 | SUMeerd dwll o6 919 Jaisyl
g 1 o T8l dF dcl o SRt faam fafe)

T el o Soleie foard § o HHAd €2

T o el | fehdd SAISTehdl el €2

qcal w1 A IR

2021-22

95



96

e Hem

ZE-HEt T

| BTt o1 STerget

Y T F B

e Hem 18
1 2
! Hyggen He
) 2 13 14 15 16 17 Helium
3 4 5) 6 7 8 9 10
2 I;i Ble . 1 Ne
Lithi Berylli - B Carbon Nitrogen Oxygen Fluorin Neon
6o | 50 HHE e g | 1o w0 | 0 | 100 | a0
g 11 12 < > | 13 14 15 | 16 17 18
3 M i Ar
S‘[(}li%m Magnesgum 3 4 5 6 7 8 9 1 O 1 1 1 2 Aluminium Siliclon Phosphorus Sulphur Chlorine Argon
k}' 23.0 243 27.0 310 32,1 355 399
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
4| K Ca Sc Ti \Y% Cr Mn Fe Co Ni Cu Zn | Ga Ge As Se Br | Kr
5 Potassium Calcium Scandium Titanium Vanadium | Chromium | Manganese Iron Cobalt Nickel Copper Zinc Gallium Germanium Arsenic Selenium Bromine Krypton
39.1 40.1 45.0 47.8 50.9 52.0 549 559 589 58.7 63.5 654 69.7 726 749 79.0 79.9 83.8
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
5| Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te I Xe
Rubidium Strontium Yttrium Zirconium Niobium |Molybdenum | Technetium | Ruthenium Rhodium Palladium Silver Cadmium Indium Tin Antimony Tellurium Todine Xenon
85.5 87.6 88.9 91.2 92.9 95.9 99 101.1 1023 106.4 107.9 112.4 114.8 118.7 121.8 127.6 126.9 131.3
55 56 57 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
6| Cs Ba a* Hf : Os Ir Pt Hdgy Tl Pb Bi Po At Rn
Caesium Barium Lanthanum Hafnium Tantalum Tungsten Rhenium Osmium Iridium Platinum Gold Merc Thallium Lead Bismuth Polonium Astatine Radon
132.9 137.3 138.9 178.5 181.0 183.9 186.2 190.2 192.2 195.1 197.0 200.6 204.4 207.2 209.0 (210) (210) (222)
87 88 89 104 105 106 | 107 108 109 110 111 112 113 | 114 | 115 116 117 | 118
7! Fr Ra A&*| Rf Db Sg Bh Hs Mt Ds Rg Cn Nh Fl Mc Lv Ts Og
Francium Radium Actinium | (Rutherfordium)| Dubnium Seaborgium Bohrium Hassium Meitnerium |Darmstadtium| Roentgenium| Copernicium| (Nihonium) | Flerovium | Moscovium |Livermorium | Tennessine Oganesson
(223) (226) (227) (268) (269) (270) 277) (278) (281) (282) (285) (286) (289) (290) (293) (294) (294)
& 58 59 60 61 62 63 64 65 66 67 68 69 70 71
* gj_'ﬂg?:;
Ce Pr Nd Pm Sm | Eu Gd Tb D Ho Er Tm Yb Lu
Cerium i i P Samarium Europium Gadolinium Terbium DysproSium Holmium Erbium Thulium Ytterbium Lutetium
140.1 140.9 144.2 (145) 150.4 152.0 157.3 158.9 162.5 164.9 167.3 168.9 173.0 1755
90 91 92 93 94 95 96 97 98 99 100 101 102 103
kK
T )| Np Am | Cm | Bk [ Cf | Es | Fm
Thorium Protactinium Uranium Neptunium Plutonium Americium Curium i C: i i i Femium Mendelevium Nobelium Lawerncium
2320 (231) 238.1 (237) 42) (243) (247) (245) (@51) (254) (253) (256) (254) (257)

2021-22




9 2@ for 39 et doa o WaASTehdl SoieReAl i e WA Bl TE
YR 379 3@ foh T & 9 oF §efl I oF HaShdl seidel i WA
T {1 S WA (F) 991 FE (Cl) S HHg-17 o qed &1 TS
TS FARH o STEd IS | fohae TR €7 SEH Tal ol © foh S
afed gl o TuE, S0 HIv o §dEd solaeieh foerd i g9iar 2
T Tqg ® SR ¥ A9 #1 3R I W KON w1 GO dgdl A 2

eEgleH &1 frafd sifafyed wdt @ Fife 58 teat oad o @ge 1
Tqe 17 et o off @ S gehdr @1 A AT o Gehd € 2

foRaTeReTT 5.5

G AT STed RN o MF (WARON 5.6) &Y i Q@ A ATTH! Ul
<@ T Li, Be, B, C, N, O, F a1 Ne & e o e 21 ek
geiReIeh fa=amg fafam)

1 3 Tl qedll o off Gl SRl %1 §e 99H 2l

FI T HION I T U T

39 3@ foh 39 TR Tad o dcdl oh HaANSIohdl SoiaeHl ol &
f=-fr=1 § ofd 278 Il 1 S §aH 21 o ug ot 2@W fR swed
T o ¥ < AR W W W AR WHN-EeN H gRE i gig ekl @ dl
HASTehdl Soiel i H@ o ot s g Bl @

MY F8 Hehd & T {eafia w9l &1 GHF G o fof9= qeil o
A Tk & eTed ® feerd €1 Na, Mg, Al Si, P, S, Cl TS Ar 3efieh 31red
ARt o die) ofed | feord € ifer goh WS o TR K, LTE M
wen o fea €1 31 dl o soeeie fome fo@et 36 wed w1 gfie
TS| Gk ofed <9Il € foh Wk 21 hiS1 SeisEl § W T

T, TR, dE Td =Y omad ¥ fha q ©2
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A HU| AT A 2 T Tme Hiv o geloHl &1 Afuedhan gen Th
T 2n? W R wTl B Wl n, s o faa wie 1 gen w1 g9l 2
S,

K &% -2 % (1)>= 2, Yo\ 37ad ¥ 3 qd 8

L ¥ -2x(2)2=8, TH ’Iad § 373 I T

deR, =Y, diee, B U Gidel e § dell s G %A 8, 18, 18,
32, 32, i §, S HRUI Y I=d wel W u_|

3MEd RO H qc i fRafq § 3t vt Afafwarsiierar ®1 ar
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3 oot greft & a1 frafa fuifa w6 o faw Aifiest & g3 #1 emer
A o1, 9% S Al TH YR W FHM THFER TOreH arel Tl sl Th
& g | %Y W@ S Hehal 87

5.3.2 Mg 3TMad WU st Uga

HASTeRaT : 39 W4 € T fordt oft 9 o Gaishal STeh W] o Hed
el IS § Sufterd HaASehdl SoieeHl s G ¥ Ui g @)

ToRaTeReTa 5.6

frdt 9@ & Ioldele forg 9@ o S HASihal &1 UReher
ERETUY

TH-HE 12 ol HHIREE 9 WHN-H@T 16 9l Gehl whi
ERIECICD I

Tl YR TBA 20 dl 1 GASHAT J1d I

e § 9 W < SR SH W HAISehdl Y YR giEfid it 872
e ¥ $W F 9 9H W aeehdl Y JeR aRafdd e 82

THTIL |rest
TRAT] W1ES ¥ YAT] i 5 1 Ul oAl €1 Tk Tas AT o ohg §
STk o Al IS i T & WA & WS i Wl B SEGISH A
1 5 37 pm (WM, 1 pm =102 m) 2l

ST, TH T TN Ted H WY |Esl & fafg=ar 1 19" a3

TeRaTeReTy 5.7

TR d & el w1 o] B e @ T 2

TW A o T B Be O N L C
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3% T B o STeiEl H W oFerid sife)

1 Y e o7 3TEd RO ok Sfed i e € oFareer &2
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ToRaTeReTT 5.8

Y| THE o el o A B § afteds a1 stemas Sifse qon 3=
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