1065CHOS

of wen o T Hian o TR ereue & Qe q, fago we A
% ®9 H SUfted T 71 3R w ot i fF ad u% € ueR %
RN G S B § Y Wd § R e a% fRad a1 war =
T ©7 S qF BH 118 deoll B SHEH 21 37 9ol qedlt o o fa=-fae
21 T ¥ 94 acd Wiplae &9 § I¥ S 2
S-S fafer=t e a1 @S B @R, St 37 dell o Tquredt o
IR Sfoer 9 aifaes S Ths 3 Rl 3% ol ol 39 SIHRTRET
F Fafked w1 TS & Hicd M IRiA T U | UH TH Yiawd
ge ARY foran fSTEeh 3M¥R W Tae W1 el 1 9 9 stemae fan
ST Heh |

5.1 JATARIT hl TARAT HTT—acdl oF AThIOT ok
PINECRD L)
T Tel foh % fafi= oegefl wd Wil 1 SR TureEl & SfER W
efiepe fopan = Wehel €1 3t Teerferat o oft = oremf o MR W et
e o 3Tl e €1 99, ShEl | WAl $ Th WY Tk W W @l
ST €, Sefeh fagepel 1 T WY g T W @1 Wl B T8l aeh R
Al o oft, M o WigH i hUel Y o WieH 9 STer W S ¢l g6
T SRl A oft el W1 Ik YU o SMUR W eNiiRd i o
gy foru aifer eTogafierd =i =gafea foan weh
T U8, T dedll ol o Uel e7eTg | eiiepd feRan e S-Sid det
TF 3ok TUTEE oh IR H TURI 9 9gdl T, S9-99 3% 9ifid & %
BRI CaR I

5.1.1 SER & fs

T 1817 H THA TR, JEH SORER F HHAM U aed qll
Gl H it H 1 YA fHA S q-d q ol 5 Wl i

2020-21



1 TS 3 UHEl i ek el SieuER A Sarn foh B o i qel
| IR WA FEEE o SWE HA W W W A" A a

1 TRHTY FoTHH, T T Al o W FoAM 1 T s e

2 2

3 o oy, wfiferm (L), @iferm (Na) T 9iefim () o
&rh W e e, e T $eME U 6.9, 23.0 T4l 39.0
& <fiform wd WefEm & W] gemEl w1 Sidd @ 72 difead
o TWHIY] SoAHM W ! qoil i 1 ST Hehdl €72

f1 wwoft 5.1 ® 7 9w o F@ wHE KU T Rl T aw@ b
TN FATE o SRRl %A H W § A9 &l IR afeed fwan
T R F Y A Ghd B 5 I W S-G9 HE SR
RIS

WU 5.1

mg A
%ﬁ =
14.0 40.1 35.5
31.0 87.6 79.9
As 74.9 Ba 137.3 I 126.9

Y 3G fF G B A TUE ¢ TER B T F) SRER 59 99

ferT 5.1

FHEYT FHITT [ STTHT T
39ek Sl T ZhST 1 deT
g T F firerar & it
f&d @< @1 gar aarr
81 1 39 GIH d% H
7 T TaT AT ST G
7 ST ? T
o o TGt & sreeTern o,
ae a @ o ciferT 3T
IRV T ST DT HlE

T 1A q@l B ohaet diF e & A X gk o (IR0 5.2) 1 s9fere Ty Ay T 78T et

o affepd T HI I8 IS 96A 1ol @i

. &9 STORER (1780-1849 )

SIET= Jeh i SlaEsR 3 SHA oh B siiufy
o= 1 T T 3R SHok 9% TE § TWEA e
1 TeEa fowan R 9 s fovaformea o weR @
Sy fage & THRE 99 U 3=H § 999 Yed
AT ! SARE o ®U H YgEE qU1 GHA B Y
e #1998 q@ll Skt 3Tad Aol w1 fawra e

5.1.2 gigH okl T<eh Tagia

TSR o FATEl 7 SE WA ol qcdl oh TUIEHl 1 3ok ILATY] SHMH
o WY Geel TG Hed o Toq Wiedied a1l O 1866 | SIS SR
W Fofed T @l H WA FAHE AR FwH § et fwa
I T8 FH AV TTHM 91 qc BESeH § IR fHar 9o 564 a
AT W 8 99 fRan 3= I TR goie efed 9 @1 uTEH Ted

qcal T Aad IR

2020-21

HIUT 5.2
EENERIECT
Li Ca Cl
Na Sr Br

K Ba I

89



I 3T S 27

90

ac o TOH % GEF B1 SR SUHT ol Gild % o § @l SR
ey 3= 30 o 1 fagid Fen 39 ‘goled #1 ook fagid’ ok
A W S S R eied o oresh § i ud Wifgaw o ured T
o wifeam, <iform & 9% o7eal 9 ¥ T e IRfaaw @ Fifmm
Y eifereh GAMAT 81 <[oigd & o< & Hol €9 % Th 90 900 5.3
fean T 2

ARUM 5.3 olgd H ITF

| oF | T 3 m o o ar | 1
(=) () [Py | (wr) [(=r) | (=) |[(f)

H Li Be B C N 0]

F Na Mg Al Si P S

Cl K Ca Cr Ti Mn Fe
Co dM Ni Cu Zn Y In As Se
Br Rb Sr Ce d¥l La Zr — —

T AT G F U A ufifea €2

IR Hild gonelt § Hifd oh G WeEd T @ ¥ m m w e
el Ga W, A G R W ST AW -8 ¥ 1 W @ 7 W
o Thot, quieH IR 3T egfa ofauel ¥ eter fhy MU ' B T GY 1 SuEm
FX IS FdHR Giiid 1 T il 81 T € o 9 G aR-9R U 9K €| T&h
afedl YR UES GT Sl el © AU STl Ul shi gl §X Bl @

J

« W @ T R eres w1 fagid e hfedTH de € o) B e,
Hifeh hfcqan o oI5 w3 Tl H1 [UEH Teet e 9§ e frerl

= eied A Howl H fF yHa o dhad 56 ad fawmE @ den wfas
¥ #E o= dcd T8l faerm Afed, Wg § % A 9 W MY e
qUEH, T f9gid 9 Ao T8 @rd 9

= 0GRl § 39 dcl i gEied wE % e =geied 3 < @l |l T
e @ & iR IEHM dol i Tk wE § W@ #n e
groft 5.3 § TH IR 3¢ Fehd B2 eAM ST foF hiaee qen fchad
Tk WY ¥ Al 3R Uk WY I W o @ e # e weqeiid,
FARM T S € @iy s9er qored SA H del o e ®1 e
% e T Fohel W R T@I T & Selfeh ek TOTedl | THA et €|

= TH UHN, eied ok fOgid ohad gelch ddl & faw & dis @ @
BRI

w e T S WIS oh YvE 3T o THgid ST € T

2020-21



gI

I o STeIE ok T3k, el o 3Tesh o @9 | ot Iy S €7 o Hieh
Tl hifsq|

2. SEUER o iRl &Y R HE 82
<[cfed o T fagid &1 F1 T ©?

5.2 HARITd | HARYId HT-HSol® okt 3Tad
Ao

oigd o oTed fagid o SRR e o o5 ff %% aufiesl 4 ™
gfael 1 @isl S W 59 T@i o qUIEE 1, 3ok URHY] SEHH 6
i Heay TAfd B Foh|

deall oh SITRIUT 1 H&A 99 ®dl WA Sl samifas H-eai® ol
STl @1 el okl 3Ted WO o YRfYer foenmd o St W@ ANEH @
IR 3T Rt | el i IR Hel TUTEH, TXEIY] SHHE qel TEEfTn
T § HHMAT o STHR W SAaterd foha

TScll® 1 59 8 HEd 1834 H
w9 o YaH GEEiEn o e
TIF | I ol oTur URfae fran
% 9% U=l AUl A % gEEl
% FRU g fovafaeme™d d yowr o
Yoh| AT @ISl i 34 Gl
TAfda & ge fomn, 's=iH gu
ITTET0T ST FHSAT, @R 9§ THEAT,
m Ty fafvs = | T oS - '
St off for fomm 1 weg 9, fomn fean <5, éﬁmwww
T Sfufavarg, /8 ¥R Ud Tt s T fwRar S Fehar 21"
3ok g F&ATad el ol Sl i HeScli% i Tad IROT Fal
S B1 e WRUM WEA W Thde fagia @ifed g3l Ee g
Tl i @il o faw geon fae

Sd Heeih 4 YA HE SR fRA 99 9% 63 9@ @ €l 3=
el o ITATY] SoANT e ek Wifdeh qe @i uremEl o e el

qcal T Aad IR 91

2020-21



&1 31 TR T Tt o STdid Aol A dcdl oh SRS
TS TESISH o WY S99 ol ARl 9 SO SAM ohigd TeRAll S
HATeFiSH T BESISH 1 SHfAT G e w=ifer 4 ofera @fepa € qen
AT qeoll o Y Ak a9 21 dcd 9 a9 ol eEeEe UH
STATES o YA ol el oh TR0l oh fad Faqd Tored 7 @l fwe
3= 63 2 fIU T8 YAF HIE W STE-TA el oh TOTEHl i
for@n| 34 THM TUIH ardl Il i 3T e Ko qen 9 9« i A
TR AR W e fGanl 3= 3@ o Afahier aai i ofad arof
o wE fid T o dul ST TR S oh ARl %A H ¥ dc
safeerd g MU g ot 3@ v R guE difas o qEEtie o o
faf= a T ffyed ofaiel & 9] fR on W ®) s emUR ™
o2t A atred WRoft o g, e fagid el o Tured e TR
SSqHM 1 SAed Theld B B

U2l 1 eTad Gnoll § Sed W i ‘qu’ (W) qen afas dfE
H ‘HfEe’ (TEd) Fed B (AR 5.4)1

WRUN 5.4 H<<cli® ohi 3Tad HROT

| wF | 1 | o | m | v | v | w|w | vm
SRS R,0 RO R,0, RO, R,0. RO, R,0, RO,

g 5§ ;= RH RH2 RH3 RH4 RH3 RHZ RH
p— A BA B A BA B A BA B A B THT St
H
1 1.008
9 Li Be B C N O F
6.939 9.012 10.81 12.011 14.007 15.999 18.998
5 Na Mg Al Si P S cl
22.99 24.31 29.98 28.09 30.974 32.06 35.453
4 99H K Ca Sc Ti Y4 Cr Mn Fe Co Ni
Sufts 39.102 40.08 44 .96 47.90 50.94 50.20 54.94 55.85 58.93 58.71
EGIR Cu Zn Ga Ge As S Br
it 63.54 65.37 69.72 72.59 74.92 78.96 79.909
5 994 Rb Sr Y 7r Nb Mo Tc Ru Rh Pd
Bl 85.47 87.62 88.91 91.22 92.91 95.94 99 101.07 102.91 106.4
fgdta Ag Cd In Sn Sb Te I
gt 107.87 112.40 114.82 118.69 121.75 127.60 126.90
6 9IH Cs Ba La Hf Ta W Os Ir Pt
gofts 132.90 137.34 138.91 178.49 180.95 183.85 190.2 192.2 195.09
fgdta Au Hg Tl Pb Bi
Bl 196.97 200.59 204.37 207.19 208.98
92 IERIE]

2020-21



TrSell% i STEd WRON 1872 | SHA UfAeh § Yk g offl &9 o
I W ATRATES qoMl BEEIEES o §A | TS 1 18R 'R, WS oh fopdl
ff e 1 w1 {1 T H fae ok e W eAH AU ST &
faw, e[ % ®1EgES CH, I RH, 71 SH% S(HES CO, &l RO,
fer@n T 2

5.2.1 A2l SRl 3TTad WRUM hl ST

3O WROT A i 97T Hedli® ol HROT H A §mH o
T 1 HH-HH HH THAA A Td ¥ T8l W@ TSI HH THAT Iate
el difch THM TUIEH ST dcdl Rl Ueh WY @1 S Feh| ST o AU
HiaTee (TE] FEHE 58.9) WX W kel (W] §eEE 58.7) ©
UEd | URUM 5.4 i TEHT A A9 T & wh 3 fagnla g wehd B

gen SAfARa, Hedii® o 319! 3ad 9Rul ¥ &9 Rea ol &l 88
feam &7 Red Tl 61 9 & &9 H <@ & 99 A A gda®
FS TH dcl oh I w1 STHAM fhal St 39 99T T 91 @l 9| SRl
THARLO IBH IH T H THY U8 3T dlel dl oh AW H T (HEhd
V) ST MR TRl S W W W g oot whiedw, diferm, st
o T[T FHHIT: TH-SRHA, Uhl-UA=H q Tehl-fafash o5 T0H 2|
el g ST Tehl-Uefufem qen o1g § i e o e
IR 5.5 § Geeg fowa T R

WRUR 5.5 TH-Ugfafea qen fifae o Tored

TRTY] ST 68

69.7
AZS H A E,O, Ga,0,
FANES 1 A ECI, GaCl,

T Hrecilth Rl offed ARl i GRS qeN YA oF 3F GHIT
e MUl SHSh STEl WSl °h STIHM i STETHRU HECdl oh R
WA A 39! oTEad WROM i 9 had WieR fear sifug 39! 39
fogid 1 STEHRoT 1 gorh ot 7 S T S—gifedd (He), e
(Ne) TF 3 (An) 1 Tea ff ¢ wed o Soor@ fFan mm =3 6 =
U W W el iR A Afha ® qun aHed W gk Wl 9gd %
U2l 1 aTerd |ROM bl Tk faeivdr ww ot off fF Si@ =9 W @ w
aen a9 faeeh Haeen & ¥ fo € 3 T w8 | W@ S w9

5.2.3 AT oF SfieRTUT Sh HIHTT

BIESIoH w1 Sl fommd &R urqel 9 fierar 81 &R urge =1 wifd
grEgier off gciivH, SRS T WoWl o WY Th <9 G o Alfieh

qcal T Aad IR

2020-21

93



T § S Seew o fe@m

TI'ﬂT'%:

T AR, g W Wi HCl NaCl
erEgrer it 5T o % w9 H.O Na,O
o I St € SR enget e stengati st st
& H1Y GeHAS AR At B 2 %

ferareRea 5.1

& HTgeT T TS e ol WAMA 1 2 W TEd g eEgiS i
HSelith okl trerd |RO § 3fed Tom W fEm)
BIESISH i fhE THE T 3ferd § WA =1feu?

faftad ®9 9 o7ad 9Rol ¥ TR i o e @l fean st o'
2l TE HSell® I 3fed WRUN H Ueel &l ot o SuAr @won o
TEESHA 1 TS T &l 3 T

U2eli o deol o ST iUl GO BM oh YA HHI WG
FEELTeh| o1 Ol =Tl B9 S € (o6 et qodl o Waei-ehl o THEtie
o T B § ol Seh I S EE Ta=-fa= g €

TeRameReTT 5.2

FARA o e C1-35 qo1 Cl-37 R fo=r wifsm)
3ok TN AN == 8 oF R0T 911 379 3% STRT-STerT W@ ?
1 TEEE TOTEH TAE B o HRUT 39 ST i Th & T W W2

TH YhR gt doal oF gEEeMfier Ueeolih o ofed 9w o foau e
AT offl S THEn 7% of fF UH 9 ¥ TR a H1 SN M dgd W
T A9 At €9 9 721 9gd| safae I8 ST{AM ST hied = T
o < deol o i Tohdd dcd @ISl ST Hehd @, To9ivet S/ g9 W) de
W R W € wieTE ol 2l

gI

T2ell% i STEd AR 1 ITAN R F=fafad d@i o SHiarss o g3 &1 STIAH
FHIfWT: K, C, Al, Si, Ba

Tiferem o Afaer, 31a doh hiF—<hid W deall o1 Ul el & Toreeh fou wreefis 3 1o
3Tad AR | @relt T B fe o7 |1 TR e

Teeli® 3 319t aTad GRofl JIR W o fAU SF 91 HIuee SAOHE?

Yok ITER St 1191 1 7o T8 o =i W T

94

2020-21



5.3 TTAfd W SHaferd ShiAT—3MMefeh 3TMad WrRuit

T 1913 H I Aisel 7 9 TR T@ oF TH] SHAM i ol H SHehI
THU-GE () Afus SMURYd U ¥ ASIER, Weeellh okl afed
qrolt ¥ aRads feen T qun TEm-Hen & e ofad AR oh
YR o ¥4 | WaR fohan 711 39 NYfe 3ed 99 i 39 YR afvla
fepan <1 bl @

‘qeall o T SRl THIO-GEA 1 STEd Her e gl

Y WM ? foh W] gem @ vy we) o e o feed gie a6
A 1 U FAdl € 9 Tk qcd ¥ TR qh 9@ W 39 GeN H Th hI
TG Bl B qedl i SR WHI-GEN o SNEl %A § et S
W S e g g @S9 eMYfeR Sfed WRUf shel Sl € (|Rof
5.6)1 Tl ohl THIV-HEA o AN@El HH H FAEAd HH W q@ll oh
ToreEl w1 Afeeh URYGE W SHH oA S Hehdl B

feraTeRea 5.3

MR 3TEd RO W whisTee Te fHohel o M @ i frg e €2
aeffieh ST ARoft | fafir= ae oF geeenfreht 1 T e giHfeEa
fopan T )

1 1.5 TAV-HEA 9Tt fohell de 1 erEgien U diferam & "ed @i
ST ekl &2

MUk TR ST e RN ¥ BEGIS shi 8l Wl ey?

9 3@ Tehd € o ey sad ol o Al Skt et Rol kT e
T 1 G T {1 Y e ARolt H dei w1 e R a W ek
FIA §, TE S o 91 BH SIESH i STEq TRl i ==l sl

5.3.1 3Tk TTad ARUT H dl ot fearfa

MY ST AROM § 18 Fed w9 ¥ 5= ‘Te’ w1 9 € qon 7 afes
uferar € f5= ‘ermad’ el Wl 21 ey, SEd © fob fedt ‘wme’ steen
‘arad’ W el ot feufa few a w sl st R

TerareReTa 5.4

ST 3Tad TR0 o §8 1 § 3Ufeerd dell oh 19 Jamsy|
TYE 1 % el dF dcdl o seieiteh fa=me fafem)

T dell o SoleRie foarg § o HHAdl 82

o A qedl B e HaStRar selaeq 22

qcal T Aad IR

2020-21

95



96

g Hem

G- T

BTl ol TR

Y T F B

T Hem 18
1 2
1
HydIr_}gen 2 He
1.0 1 3 14 1 5 1 6 1 7 Helium
4.0
3 4 5 6 7 8 9 10
2| Li Be Ne
Tl B v g we T I vl M ul BTy
1 11 12 < > 13 14 15 16 17 18
3 i | Ar
Sodium Magnesium 3 4 5 6 7 8 9 10 1 1 1 2 Aluminium Siliclon Phosphorus Sulphur Chlorine Argon
|U' 23.0 243 27.0 28.1 310 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
E Potassium Calcium Scandium Titanium Vanadi Ct i M Iron Cobalt Nickel Copper Zinc Gallium Germanium Arsenic Selenium Bromine Krypton
39.1 40.1 45.0 47.8 30.9 52.0 549 559 589 587 63.5 654 69.7 726 79.0 799 83.8
37 38 39 40 41 42 43 v 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 Yittrium Zirconium Niobium | Molybdenum | Technetium | Ruthenium Rhodium Palladium Silver Cadmium Indium Tin Antimony Tellurium Todine Xenon
85.5 87.6 889 912 929 95.9 99 101.1 102.3 106.4 107.9 1124 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 [ Re _ Ir [ u HL% Tl Pb Bi Po At Rn
Caesium Barium Lanthanum Hafnium Tantalum Tungsten Rhenium Osmium Tridium 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)
&7 88 89 104 105 106 | 107 108 109 110 111 112 113 | 114 | 115 116 117 | 118
71 Fr Ra A&*| Rf Db Sg Bh Hs Mt Ds Rg Cn Nh F1 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) (267) (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
* a:"gg
Ce Pr Nd Pm Sm Eu Gd Tb D Ho Er Tm Yb Lu
Cerium P dymi dymi P thi Samarium Europium Gadolinium Terbium DysproSium Holmium Erbium Thulium Yitterbium Lutetium
140.1 140.9 144.2 (145) 150.4 152.0 157.3 158.9 162.5 164.9 167.3 168.9 173.0 175.5
90 91 94 93 94 95 96 97 98 99 100 101 102 103
skk
| . L | p Am | Cm | Bk | Cf | Bs | Fm | Md | No | Lr
Thorium Protactinium Uranium Neptunium Plutonium Americium Curium @© S Femium Mendelevium Nobelium Lawerncium
2320 (231) 238.1 (237) (242) (243) (247) (245) (251) (254) (253) (256) (254) (257)
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