TTATIT 3T 3707

e st # oozt & fawg # dan) g & favee % AR @9 g |
IRA H 500 3. Y. & STHIE 9" W@ ¥ | IRAE a9 el wone’ | a8
ferm oo a9l # = o &) SeiN el fob o Ze @l faior fohar S
BIe-BIE HT U BRT | Sfaa: UH g&T &oT UT el oeepr q: fawmee 9wa =8
BT | 39 SATHIST G&H 9T %l Ireld A e ‘QEm | 39 FaUren &l AW U6
IR A 09 “IeRe IAEe”’ R Afaedr & mar | =i Jamn & o
AR W T H FgT €4 H IURAT W &, SN &H FAl & [ €9 4d 2|

I g & SHUE, Uk G Wik et SHIfhe (460 — 370 £.9.) Ud g
q geE A f R B9 g @l fawifod @R S dr o q9a AT Sia {6
FOT BT AN fIUS G9a T80 BT | SHifsheq 7 29 ®01 bl wE] (et el
& ‘AfawT’) Fhel | 3 R &1 STUR 2l o7 | 36e IR ¥ e Yl garT
STOREdl |l T THT Tel ol Heh | T ST &H I8 AN & b ITT] /Ml & 3R
Y Te ardf i fafe=T o7 YaTe e € | 36 ST § & U] 7R 1] & geaferd
foo S 6 oTT] SR WRAMRH & WR, Wi STAUROT q9T SSHEE G HT ST
HE AT AT G AfE T qEEHE T by g T ge o @i

TH 9IS &l 9gd & A AT —

o FITAM H A e iR Rer o & faw @ adr aa;

o IRA F WA FHgra #l Heaqol fAQudre # gEEs Y ahT;
o SR SIR WS & T WE HX T

o THENIMSE YR, WA ¥R SR Nad IR B IRWMNT F Fh,;

fomm i wieifient




o TW T HieR ZA9M &l YR F T,
o T W AIT F UBH BT YNT B T

o AT fRATT & o AT YR AR &7 AR ATERS T TG &
M & | AR gay faar g iR

o Urd gd fafy=T gromsT & SMER W YT B X Fhdl |

3.1 jklk;fud bi;ktuk d fu;e

T e F 1847 @dl & 96 STaveE W g8 | 39 W H & R o9
qerelf T SIAANAAT d FEAT hl YR BT TEA HAAIT | TS A & TN
¥ =g fagm ¥ orafus yfa g2 s yamr & wamte sifufearet & w8
I 5l % R & ST Bl AU § qerdr el | Fe B e el v
TATER A 2 gl & YA § I8 Ui fhar fF fRdr o wamate sifufear &
TGN T IR SHH AT B a1 SATHERE & 9% & S« eidl & | 39 G §
TR UF I 98 Gk H UR Hl gdr o suRafy § e fear) & i ugaa
U A qare g (1) SATEe B SR &9l | T H 9 9 &l IR &H
B AT R g8 T & AT SAae Bl AT HB § qe Jel i | 9 99 T @l
UEAT ATEglo & &9 | & I8 | I S G # GI9 ge e e o (8Teiih
a9 91E | far @) | s9% qvad qEemigdes, Jhd (1) e | a1 @
oqT, I8 Wb AR SifRie H foafed & mr ar) SN " iR Sifeiie aFt
H A & 91 I8 ey e % ges aamate sfufkar 7 sifere & 9r
IS % R & SR BT | 39 990 H T & ST 1 Ew’ Fer @

ZHHN T 9 & AR
MikBk; fud vitkfd ;kvk e inkFkk dk n0;eku fLFkj jork g*
HAMYRRDI T HA ZHHM = IATGT HT HA ZHH

S TEEE st 7 AfERE R IWE & 9R H §el MuRer e gE e
SERE LS B s I 2 A | e 1 o W1 31 M 1 O M| =1 G | RS R A1 £
SEE SR | & Il & §A9E & AU W wM {Rar ST ik G e Th
it F91d € | 1808 ¥ yree o Miyad a1 fer arquma & “ifae o &1 afanea
T | 29 oW & SIE:

,d ;kixd ei fuf*pr 1dkj d rRo ,d fuf*pr n0;eku d vuikr e: 1;;Dr
jogr gA ;g mld cuku dh fof/k vFkok mid Bkr 1 fubj ugh djrk
gA
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SETEXT & o1 & UMl H STEEe & S AR AR & §AHH &l ST
A 1 : 8 & Far &1 9 & e foRT o E b A o gl § gE aer A
11.11% =g 9 88.89% SHfeRdIo &1 Z2MM BT & | 918 98 Ul 3, arend
qr & ¥ U foRar T g e 3R 9.0 gy faafed fkar S A sHem 1.0 g
BRI T 8.0 g SATRIIST 9T BT | 28 Tarn afe Begio & 3.0 g a ARt
% 8.0 g THET I Yooraterd fohal SR df 9.0 g U @l J=T e &R a1 2.0 g
BIEEM [PhAT IRd a9 AT & | 361 aRe Alfed™ FEs § 60.66% T a 39.34%
HIfeTT &7 ZAAE Bl & 916 89 6 @l § a1 G5 & T & e 4
1 I8 qdl Bl QAT R FART & G § U &2 E 8l | 997 9 a1
T I IF 8 &, IR-GR U & R TEIT B AT GARTHS TR d=Ti-ent
% AR © gt T €1 aread | argfee fase gannes et @@ senia
& O UTT 9RO WRIE €9 9 U [T g |9 & | dSient 7 gHen ey & o
s § B (haT X 2 gl iR Faw & @ &7 | 9= & 0d 98 @
e & foer # weayel qfier e g1

32 MiYVu ok ijek.k fIDKr

feRaT T | ST BH fUse SgE # S & i U9 faem agad aeEie d # gatad
g eIditch IHH e T Y@ AR € il Svaid 31 oA & Sfua @ H
Zaftad fhaT IR TRETst & S &1 aqq e | I fi@mn o @R ik
IS ZRT Hed fhaT T Ze0q A (FeH & GReT & a9 qar Rer surd
& aH & w0 #H) i dai @ qEepE & i w UREeH & AR g9
IUIFT AT 2 |

1808 H =Tee 7 A G &l Ueh 75 YOGl FeRIIT i, [oreeh STIAR Fr=feiad
] BT & v E |

1. 2 g& A9 qeAosT | S § |

2. U% TEENE ad & G QST & AR 9 gAY 0T Uk 9 Bl ¢ |

3. Pr=-fr qa@i & 9eTY] U gEl d T B € e S 9] WK S -
BT 21

4. WREIY] EEE AHRAe § 9N od © der stk # foafed W@ e
g qEAT ST TEAH a9 @ ¢ |

5. fafr=T 9@l & 9T e 9 QTS ATl | HART B § AR Al
AT £ |

form 3i drenfient




Teed B AT g T €9 9 5 B G MW g Haed g1 U ad &
Y% URHTY] I U HEd Z9E BT & | 36 A Gds T gtatkar
H qTAT] 0 AT Bl & St STTHihar & a1, ST BT 9 AR &ar
T | Ut e U Rer o & foam @ @men
T F IAE & | 99 & qd R JAN e A
T & dl ad & - IRl ¥ U Ea S
AT BRI | HiTeh TTATY] T Ueh (IYad 2@ &iar
T of: A | off qa@l & gee # U HiEa

ST BT |

=T & AT TG o T Shad g GeET 3R
R Squrd & fom & 9 4 f[aER @ 99, @i
T E9 9 T | SR AU e @ STER W
TIOTT STUT o 1 bl T bl 39 a9 % STIan: fo= 3.1 : o =

(1766-1844)

“TT 2 T T FANT ¥k & a1 &1 § A A

A E A TH T B - 9R, R ad & FiEd W) § |99 a1 g
R G ST H 2 E 17 ISR & o1 e 7 Sfferdion ¥ & aXE & Afh
S 2| I AISTHNIES T BT SESATRIEE | HlE AISTFES § B &
gde 1.000 I & |1 1.3321 UTT SRS FAT T & | STafch Hia SEsiiriEs
§ PE A 1.000 AT AT & AT SIS Bl 2.6642 AH FAN HAT & | T
JI&l H I SIS § SIS H WR Hiad AHISAFEs S o § aren
BT B1 (2.6642 T =2 x 1.3321 UT9) I H1E & Tk Fiad qR F GART B
T | T R & STAR Hia SEsiiamEs d i & 9e] 0 9@, Th
e we W % for e HEsieEs § A T e )

T ST & FE9 I @A U Hedol hed o7 9% 418 QAT g @
AT BN A ISRT A HERT |

3.21 ijek.k D;k g\

ST o6 oo fUed ST9E § 3@ fh 9e] fRET ff 9@ @ 999 Biel &9 g,
ST 7Y A IO T TR TG & | fhET it T & ITAT T SRR T ST
T T & ] § T BT €| S WA &l ARG d AT asifel aRT
JEAT H AT JAT S 91 | S o qea ot aamn @ & 6 67 SRoT 36
A ORATO] 92T, Y AT H THer 1 & CSHfaueT O ST B9 A & o TR
foroer &1 o] @ S Stfers B e # fowifora feram o weRar ® eranfs @
TH UBRaT § STOHI TEEE UEAE @l Sd € | ik 39e aTaeE U] 5T
Tq FH 2|
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322 ijekk dk vkdkj D:k g\

TRAT] GEd BT €| AT BT fF T &7 8! wedel H b & AR 7 fhar &
qaT | 5% PR &l &7 UF & § a9sl §ehd & | Jiealed aFR #§ foad
TR T & I ATHIT T O 9EATY] Ueh F9 e O (@FTT 1 ) 7 feaemm
T | THH STAET SR Al GRESAT H Uh O a1 & A A W TH BN bl
WA & SR AL BRI | Uh T & ATV G O & GRSl d F9 § &
& dfew R # ff fr ¥ S 6 2ieed grn yefad § 1 9@ Haw ae © 6
T UH W] & ABR, TEAM, AR I O & o Fl WL B | a8 9
T TN AR SR Hive a9 527 TATST § 9 € | I8 SRR &, URY I7 TMarer ?
T QTATY] & AT ATRR Bl BedT BT G & ichd T4l AT Jaratit
& o SR § MereR w9 # foar Sar & o a8 a9 © 6 oW The B ar
T B & | Hifh AHR T8E Bl & AR AR Af@l & fod o1ged & &9 9%
SRR T AT (1 9.5 = 1070 H1e)) & J9H W T i € | 3T 39 TR
& SIAN N RO T Fhd

1. 3.0 Bkifk vidkj

f=T;k YelVj et mnkgj .k
10710 BESSH & I
107 T OB BT
107! SICE]
0.2x107! e @l T
B QRATILS I T @l F T @ qehel
oichd STYE ThAlhl B YN Fh
RIS I BT &l Tl &l qde R a@r

ST HehdT & | 9 bl I Thi=T AT
HIZHITRMT (TH.ITH.) & & H AT AT
z1 (f=r 3.2)

3.2.3 1jek.k n0;eku fp= 3-2 wadiuw. qeie aRT HWR
AT I BT | ITAT] Hl HAB Hl T3 RN
e J YTH] & AT Hl TR h & BfY § dar o qar &

fea | 39 AR Uk & O b IHILSH
T TH & FHAM BT © | Wik [ar= qal & JTAoLsT &1 § =T 8iar ¢ |
Tfth See & oI U IR 1 SHA &l AIGT G99 el o7 T: 38 U AR
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T 9T qdl & ATIeT ZFH Bl AT P SATIR T91E7 AR |IUel IRAT] 9R i T&gf
T | IETET & oI JART & ERT &9 1 L Febdl & 1 1.000 T BEgeH 4 7.9367
T AT % QAN & T ST § | 3R B9 9T 6T G S of of &9 ST
Y UF SR TWHY] H R BEZOA WA & avE FeiRd g € |

I el Sed & U Ul & TS H GANT B ATl ddl b GCHSAT b ST
1 FYROT 3 &1 TeHT T8l 91 | 36 FTAM & STAR I8 qIaT &F o arEge
T AT & I HEAT H G & | 39 4RON § I8 why epar fh sierdiee
% ITATY] 1 AR BIEEN & TEHTY] & AR & g 7.9367 IO Siferh 8T | a8
T WE RN AT | A BH A & foh BTEFOH WRHIISAT bl @A Il § SAerforT
% TRATAT 0 F@ (I B G H,0) | & A § | ST SR @ URHTI] H
qroe YR BEESH & YTHIY & 9 &l ol § 2 x 7.9367 = 15.873 o 3ffereh
T 1 21w & d1E BE Jeeh 4 980 F Jei b qTATLST & |rve v feifa R
ToTe, Tol BTSN UATY] T R ShTE AT T | 18 H BIEg9H & € W SATeriIo
I YTHTI] WX Thel T A IAT AT Rk SATRAIST U fereh qai & FanT
e 9% YA W AfE a9 F FqE S

T 1961 § FEAT a & FHENER BT C-12 (3Fr@r 12¢) B ] 9N

% HEE b BT H AT TAT | T8 bl SUHT, HE WEIHIS ER TEH] 9R
Fl FeRor & w AR wear €)1 A SeagEier B sfawer 2097 |96 o gEeT
H B3 AR THHT TN W] AR ST B & [d B | AT BT AR
C-12 TRHT] AT G & |1 AT & &R 9 A & | ared 9 C-12 qHeteh
B IT] AR I ZHE & & H AT ST & AR T8 T A drad C-12% 9R
FT 1/12 9RT & SR BT & | TAT] AR IHE B Fad § amu &R TR0 Hd
£ | A WA YR IHE amu B THIFT TR HE & & § JHE1 ACT & 3R
T e v ¥ fafed & €

amu # FFT q@ % WHNVBH b A R GTA] WR FEAT & | SATSThd T
YR P TE AN F2HM H SUANT B 2 |

Theh AT AU @0 o e & AJHN U ad | 91 TSl 1 59
TR & Wik a8 H 97T 47 o @rifas ®9 9 e A d@i & qHT st
I ZFNH U A1 T8 © | 9 M STgAN | 39 a3 & ICAOpST & AR H e
HT | o8 T ZHE A B TEE G ATHRAT 9 TEEh O & ford g
FA & | qT AT IH] ZAAE & Sl ddl S GHENND! & |IuE agarad aY
Y e B |
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3.2.4 lelFkfud wvkj 1jek.k n0;eku

e & STAR THIY] U ATIHST &7 il ¢ | 918 § Sy & g |itad ga {6
AT w9 fAf U % gew Hifees wON S 2 | o foh Ser, WIe @ =g |
THFL FOTAIT BT 2 | W SFSTARIT %97 ¥ | U WAV H o[ T WeH
I HEAT R BT T | IR SaaR B AT WM & g & 89 SR faud
T & TRl U WA R qee (Seri) 2T 2 | Mo W] & g | TIh
# wd ¢ AR A FOTAad Sl | o Eer 8)

(a) (b) (c)

fp= 3.3: Ttk & aRf SR ST 1 IR (a) TEEEE (b) HIE R (¢) RIS WA
Tty H SURed el & GE&T Bl 36 qd P I A% (Z) FHad & | IEE
& fodr for 3.3 9 Siferiie A § 8 Ui, ia i # 6 Ui iR aEgoe
Ties # dad 1 WIS & | TAfd SRS, HIEe 3R SIEE I ITHT0] Gl AT
8,6 31X 18| e ¥ o ST &0l &I F2H el AT & | Th T IR
UF g HT FHAH AT UH & 2 |

ukitkd dk dy n0;eku = ikVku dk n0;eku +U;Vku dk ni;eku

ToRdT TRET] & A H IR Uil SR gL @ G & AR &l 3q IR
T EFAE FEAT (A) Fed & | I & FIAR T 9 T & WA il & e
T B H IR WA FE@T SR FU A B § FFEN G@ fa@r S 8 |
el & ford 12¢ fove @ Haba et @ b @t gt 12 ifvenrd &or, ree aeAT
& e § Ao © | FEd 6 Wie[ €1 39 YR 98l 6 Y B ded (12 -6
=6) T yAR 180 Haha wear ¢ 6 er 8 Ue R 16 MiwwE w01 & (FeEEe
qe&) (8 e + 8 =g2i) s TR foed Serie © | SAfeie | 8 Wi S
8 TAFM & | THS AT AT HE&AT (Z) & SMUR W U qd & WAV &L
& o] § T B 2

rRo dk ifjHki'kr dj Idr g fd ,d inkFk g feld BH0 1jek.kvk
dh 1jek.k B[;k ,d leku gkrh gA

form 3i drenfient




e T off 9 & IfWe § =S P Q& ST & qaball & | el &
fordr gepfer & AT ST ATt SffeRdte | Wie @ |e R gl ® S 99 o il
q ST AT & R 96 A H gl ol qen - 2t & | o arer
" U & T B WS H FFTN S-S BT § | I & ol Sferdiom
% TH YBR & G § 8 Yed 9 8 =g, T YR § 8 U 9 9 =i qur
T YR § 8 U a 10 =g |G € | 87 S Ao & IeATo[sll i AT
g aaia ¥ 180, 170, 8o 1,1 ijek.kvk dk frudk ijek.k Pekd (z)
leku gkrk g 1jur n0;eku B[k (A) fklu gkrh g] BelFkfud (isotope)
dgr gA t® & T3 & YT ZAHE TR A § @ gJ &9 ddl & Ied
TRATY] EAAM Bl STUR T4 & | SHeh! O G4 qHe=ei &l Jgear T R
FA B | FY q@l & WA FFEE ROl 3.2 H ¥ w2

mnkgj .k 3.1: & el SC1 @ 37C1 % AT  FE T g 2| qE
qHEN 3 : 1 % ST § G ¢ | AT A 1 A6 THT] SAH -7 B2
Iek/kkut =i 33¢1 @ $7C1 3: 1% ST & Hive & o7 3 T # sem
g 35 T UH WE] H TN § 37 |

35x3+37x1 142
4 4

SET T EEH = =355u

ZHfd AR BT Ed ITH] Z@|E B8R 35.5 u
Bkj.kh 3.2 : AN DBkekl; rRok di ijek.k n0;eku*

rRo nrhd n;eku | rRo 1rhd Nn0; eku ()
AegHIET Al 2693 TR Mg 2431
SIES Ar 3995 Hro Mn 5494
SIS As 7492 TWHT (IRT)  Hg 200.59
Elren Ba 137.34 = Ne 20.18
IR B 1081 e Ni 58.71
A Br 7991 EIEREE N 1401
SIERES Cs 13291 SATRIIST 0 1600
EAp ) Ca 4008 EELRH P 3097
BT C 1201 e Pt 195.09
fagm ik deifient
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R e o oy

FARN a 3545 qrefyET K 39.1
EAIERE Cr 52,00 =T Rn (222
HIATE Co 5893 ffeapts Si 23.09
HIIT Cu 6356 e (@d)  Ag 107.87
TRAR F 19.00 KUERES Na 23.00
M (M) Au 19697 AT S 3206
gt He 400 S Sn 118.69
HESSE H 1.008 CECIERL] Ti 47.88
AN I 126.90 A w 18385
A Fe 5585 PUERL] U 23803
& (@)  Pb 207.19 CRIERL \% 5094
NUERE L 6.94 S Xe 13130

& Zn 6537

* U] FEEE Hl AEd EZEEM % 0§ g Mad dd ST I
I WM F 99T TEel |9 Skt F fea ¥

i Yfegret

‘m

1. 39 JefeRl & 9 garEy e s e w e der R Su @
e fear |

2. 12 I AT 7 U o e 20 T 8 SHardIo & Stam @ | sifafswar
I B9 & g 12 7 SifRi stfiged Rt 2| gwiEe 6 @ ¥ fer
FATAT 99 & IER 2|

2Mg + O, —> 2MgO

3.3 v.k D;k g\

(@A Pl UREBEAT & STAR WAST & FANE g STO[e &l T rl o, forger
SO qTATY] Al T AW [T | S B9 A § foh 0] R 8 o] s feEa
e § U AT AT qwdl & & a1 &1 & 3I7e TS BT q9ead ¢ | e qwErg
A Tl AT THENE AT AR U ga § S99 g € | qen] fRdt o waref
N qIY G FOT & T 98 WA AT § Tel 1 qohal | 59 a3 e

form 3i drenfient




T AMTes T FETaH H1 & S fha | ar= qRiRf § w@ds saer § ® aear
T TH A H 39 gt & gl T SuRRefa wd €1 U ] Tt §eE
H IO FH b [0 39 qd B Ydih T GF B FEEar o A 1 (3.5 @oe H
afefa) | Sferdior 1] fored &7 IR €, &1 ARl § 997 & safd I8 fauamrs
(0, am faRad) & | g, AR, T, A, S 3R ST fEaEmEs
TS & ST IETE & AR Il 89 AT Hy, Ny, Fy, Cly, Br, 3R 1, & &9 &
yeldfd #d 1 (et 3.4)

H H N N’ F F'
Cl Cl’ Br Br’ I I’

fp= 3.4: fawmmIE SopeTt @r q9rET

H/E I A AT TAfed AR &% & § HNE & | G A T 3T T BEBRE
H IR AN (P,) q&AT T U] H 376 G (Sg) BT & | TR U] F I
3TU] T AGURANE Fed & | TR O A9 a1 39§ Stfers WA § fAaet a
] TEITAE BT AN 5 ST AW T B A B ad 9 & FET P 0 T8
U] T @IT &% RTaaT v G (Cg) OT R TH TehfHHe ek A e |
D [AUT H 3T Iod Heflsll § SIS il |

P S S

g .
A1 NG

B

ERERE ] P, &l G TR AT Sg bl AL
fp= 3.5: wrEERE T q & A7

ITTERT & Y] U & ATUH T & ITATLSH & I BId & | ST Ueh TR Iaretor
& 9Tl T 3 AT T YR & IEATO] | a7 & | IHT o U 9] § &l UTTT] BEgio
% T TH ITAT] AT T (e & 98 H,0 & & 7 foman e & | 9199 (CHy)
N UH A9 TF He 9 IR BEEOH § a1 § | TR Tebiea (C,HsOH) & T%
ST H Al YA & (2 TRA] FlEA, 6 GTAIY] SRS q°T U GTAT] SATaRiTom) |
(et 3.6) 1

fagm i drenfirent
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T T S STHITAT T 3] TfATE Ueehlgd T 3]
fp= 3.6 : wrl, SHIMAT T AT Ueehled & AT

3.3.1 Vv.kvk dk n0;eku (Molecular Mass)

ST e | & [ U U] B9 SEeh SMivad g % BN Rl # dehd
g1 ST G UH T AT I BN &l Tl & | AFAR T AM0as ToF Al
I qaTd AT AMVah FHAM N AR B & fo W fRar S 81 3w
uered & Sl F a9 ® (S (CO,, HyO a1 NH,) ) df 38 ofifvas gemm &
TOMT AT B & | 39 UK SMvash e 38 0] H SuRerd @t qempst &
URHTY] ZEHM T AN BT & | ST e SEsiaEs (CO,) & AMvash GHH
T YHR I Bl © |

C 1x120u=120u
20 2x160 u=320u

CO, T Zo9H = 44.0 u

3T I STESTFAIEE BT AMTdh 5a9H = 44.0 u
THI e SHIWAr NH; 7 370ae §q M il e & fag

N Ix14.0 u =140 u
3H 3x1.08u=324u

NH; %1 g9 = 1724 u

ST @1 SMivas 59, NHy = 17.24 u

TH uard S anfas YHd & Al & S°a fod g9 @M (formula mass)
H YANT BT T SO & g difzad darEs (NaCl 93 g)r afefa) o
UH AENE TR B THe [ T gF ESMH & NI SAvas S
T WE A o Alfgw FNEs & fawm 7 o

famm 3 drenfia




g ZIHM = |ifeqq & Uh U] H ZHEH + Cl & Th U] H ZHHH
=23u+355u=585u
Mg T A e & aX & o7 a8 § fomr § 4 |

‘M

1. TEZeH § 39 T & SifmEs a9d & : NO, NO, 3T N,O; fe@mr & I fora
ST I T STEROT R 2 |

2. Tafcend & 9w] §@ 14 5| afe fafae & 39 aaene & s e
¥ 14, 15 qa0 16 g2 & | GEEB B Heba AT B2

3. ¥ T ARl & GF & B AR s FHAE qAY
C,H,, H,0 3R CH;0H

3.4 eky vo/kkj .kk

Ayl & A § s um W us q S A9 uerd fed €1 Serer
% fod S =9 eEgew g S & fUYer @ gesEted i & ol Uk
T Uerd U 99dT B0 39 BH UEEHe GHiT & w9 ¥ e ¥

2H, (g) + O, (g) — 2H,0 (1)

SUET FHEOT § A B & S (IR UE]) U SR & S (2
THE]) & AT SAERAT Fh UM % & ST dWid €1 o &H A8 S
F THEA T ¢ b TEEtE Atthar § UH fAO9W YER & T srerr
T fRA HEm § @y W@ & ] SfA WHT] & @ BRAr @ 2|
qe qE fhad eI E F A B TM GAET B QAU B b ad Th
IITHE THE H BMT FEAEEF | FAT AT IH ATE Bl AR HE
FE e FiEd w0 oF, gere 6 AN ovpel 9 WAl @ Mo & fad
FEAT THE A &F gEunHs & aeml V.kvk vk ijek.vk  dh
jkik;fud x.kuk dh bdkb dk eky dgr gA

T AR W A 9T T GO 1896 H fa=w siredres 3 fmar ari zaeat
A dfet g Aied | & © e A T 2 A ewr gde we
TEeTE. (A o) Uerd & HET Hl 9Od & fMF SR 3hE 2
Tz fr= wu ¥ ufenfua fear mar ®)
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,d eky Inkfk dh og ek=kk g ftle mru ekfyd d.k fijek.k|
v.k] Qkelyk bdkbl ;k wvU; ekfyd d.k gk ftru 0.012 kg dkcu&i2
lelFkkfud e ijek.k dh B[k gA

WA g@t § C-12 % 0.012 fFam (12 wm) § dOnE weoEi @ ogern
T A@ Fed o TAM WA B HET b WACRN & w7 H gRwifud fear
T ®, AfT aE T TR off ward & fod @np e 20 S fF oaee
H o T 12 A1 Uk U br A T 144 | Hiw, Toi9 a1 UM B Aifq At
MO BN IHE B WA B GART ISR S wErafe gerdt # o1y
T T A den e & g w € W & gW oW ge uEr T
g f ffma 12 am C-12 & 602,200 000 000 000 000 000 000 IT 6.022x10%3
TWEN] GG | 39 W@ B WM Taadl el iR Wifdw faEr swiEr
TSl & T H, TAMTEl GE dEd &1 9 39 §E & uid § fovrfo
S & Az e g Reris @ uanmgr & femid FEr Smr ¥ sHE
gefefd ® @ U &, N = 6.02x10%° #i@ !

g e &
FE B AT FEEE = 12 u
EIfeiad &l YTHTY] THEN = 4 u

T B @A © [ HET B UH U] Ef@H b UH WA F A T
I8 &1 39 AR #Ed & 100 gw], Efeaw @ 100 TS e
§ AW T 9 ¥ T UBR #E & 6.02x107 9] Efaw & 6.02x107
TN § O A W § 1 Wk BEA & 6.02x10% Rt wroae 12
TN BT T ST AfeH b 6.02x10% st #r aee 1/3 x 12 U = 4
UH BRI B BB IR qdl B SEET W IH ad b UH A qRHTILR
% FAAE B TOFT H GRd © |

3.4.1 ekyj n0;eku

fdlh inkfk d ,d eky d nl;eku dk midk eky n0;eku dgk tkrk
gA werf Um T@ a1 AR B W B ThAT © | e b Uk A G
% ZIEE B ST ¥, SN & 6.02x10% WEGEH # | 98 qET Tn
T 5w AW SReE h % A WEORh @ FEEE 16.0 I M § |
TG B UH A AR & A B A B & sqh A ¢ 6.02x107 SR
® AT TH AW SEISE & SRl F WK 32.0 AH B | T UER

form 3i drenfient




SRS & Uh HIW GTH] Rl EAEE = 16 TH A |

qrgYgel -2
ZAR THUTH & T

AR & Tk A SO BT FAEE = 32 UH A

T ge W T B fh BH UH A U ARd & H™AT UH A A, 39
fafa & 9@ @1 uHfae & dd 21 QO & o SiteRdoW & uh A foroy
F S T SARINE # UH A A A AT UHA H ] & T
F BT ¥ AR & o At @@ q@ An B g1 Qe & g U
A GET F FT T UEN F TH A A Ewr FEEE 18 AW B AT
H wr H fRdr uerd T UH A 39 AvEd AT URHY] b A
H T BT ¢ I WW H W™ A 2|

qE @ WY 9 B SRS SR UH/HE STEr W Wi ! g/mol § e

T E
e & o

g™ (N,) &l Aok G| = 28 T Hid |
FARA (Cly) & AR 999 = 71 W9 A
RO 2.3 HB GUROT gerf @ oMfvad T AR FHMM i ©

Bkj.kh 3.3 : vkf.od VK ekyj n0;eku

vkf.od nl;eku (w)

ekyj n0;eku
Iixke @eky*

R (O,)

FARA (Cly)

®ERRE  (Py)

Hrg9 (CHy)

T (NH5)

TS g T (HCI)
FE TESEES (CO,)
qeht  STE3EEs  (SO,)
ufare  Uehred  (C,H;OH)
i (CeH)

32.0
71.0
123.9
16.00
17.0
36.5
44.0
64.0
46.0
78.0

32.0
71.0
123.9
16.0
17.0
36.5
44.0
64.0
46.0
78.00

fomm iR vienfient
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G i mnkgj.k 3.2 : 3.5 Wi SffRieE H fhawr I 2 ¥
lek/fku : oIt = Z@@™ TW H 9ead & [ad 3gdr sede (UM H) @
Aiq § uRafda & & 1 29 geme R 9 % 49 us g9y @l
AEEHAT BT E |
feoutt

SR (O,) FT HI ZAA = 32 I AT
o SR & 3.5 A § S & UM d qe
= 3.5 JfeRie & Jid x 32.0 AH A L
= 112.0 xke siteRiw=
mnkgj.k 3.3 : 27 W Ut H SRR @ HEm g R

lel/lu: A SEeamom o @ G iR 9% 9 & 99 Uh 94y
Je T B o TR T T8 gmme @O e e dl MOMT hem

gug B
UMl (Hy0) & Al &l | & = ijrz[m
27 3
= —W=—1ﬁa=1.5lﬂa

18 o et L 2
Fife TH AT G H 6.02x10% o7 femE

M 1.5 W a H = 6.02 x 102 &) " ! x1.5 6

=9.03 x 103 gt & 3

I el & §&m 9 Hid % 9 & §9Y B AT B |
2. Mg Z9H FT 3? I8 fhg e HioR W § ST §?

3. & W st W fRm #
C (s) + O, (g — CO, (g)

18 UM HIE- & SATRIST H Yootdiad i WX fohd= Al FHla- SISHATHIES
FH IAET BAI?

4. NaCl &I HeR g9 F#T &7

o4 | [ —




35 skixdk di jklk;fud 1=k dk yi[ku

EEIINCIE| | G ol 6o | B M R G ol o | e ook | e
ffYad oqua & fhar &9 @ I © (Rer o W) | o e uged
TS H TR MREd GE Bl ¢ d@l Bl Yedd S Uil elgge
% g H @ifeaw & T Na 20 2T &1 67 a@ U& die &l 9 0%
531 e e R 9 2| O 31 2 [ o s e A o e O o | < L T [ 1
H GI AR TIH JAl A GAF HeH ad H q@r H I BT 2|
T & § Afe & TEEte g3 9 Sghl T9EHE 9EHT B e g
g1 UF AR F W AW q@l & IR B Hhd SHd Udie & &N
fohar ST ¥ SR S GEN Ul & aled B %l SR Ul b w9 §
foaa 21 S & fod arlt & 93 (H,0) § BEgoM & & U] uTels
& w0 ¥ femm @ ¥ Tafe sitwiem @& for ueie & e w2
e o & fF offRieE @1 fAw uw & W %)

351 Lkedrk vkj 1=dj .k

I T B g O § TN HE Pl U Mad &war sl & | a@l b qare
&A1 HAISThaT eardl © | o & 9 9 @rl foh a@i &l 99 el 39
T fomame W R et € 1 e aal s qrr Sarseear areft 3.4 § gefifa
I T B

Bkj.kh 3.4 : rRok dh Bi;kedrk

rRo irid | L kedrk | rRo urid | L kedrk
HESINE H 1 BERRE P 5
ST 0 2 RlIERES Na 1
HTET C 4 AT Mg 2
RIEESE] N 3 Hfcgram Ca 2
FALT a 1 T Al 3
= B 1 e (SmRe) Fe 2
SIS I 1 IRTw Ba 2

SR WA AMH & dl F a9 21 UF AfR @ fEeift S wed
21 0 Ife @ g foreer W 2T ¥ 99 UH o7, e & @ §ant
FA T, O q@ B TAE A BT B AR, AT AU I I BT B
iR foma B1 (afe Ff & sterg € a9 &9 afed B @ iR s w7
ot q@ fagd €1) s Afe & JEer § U | o am &
T g g ad o s w7 faEr ® oSEe AW & ofd § mEEr (ide)
o1 o S 1 [ O I s e R 0 A B 11 2 e 1 B e B

fomm iR vienfient
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g % oER fad € o O d@l & T @ Hanhdl Uh gl o
Jed H fa@d 21 e T FARA b GANT 9, BEghd d S & ganT
¥ O TEENE d FRM & GAR ¥ a9 A AR @ ed g3
9 YBR fo@r S @bt 2|

ad C><CI H>< (@) H>< Cl
GarSThar 4 1 1 2 1 1

Al wedr & fd BB N @R 99 CaO, NaCl 8iR NH; & g &
A B FHEA £
a Cyo Na><CI N><H
SRIEER 2 2 1 1 3 1
T Ca0 NaCl NH5

=9 YR &1 = Qs & g forg @b & afe &9 3% dal d Sl qarshdr
EIGEEY

S 6 FW S b @ B 6 qel # qaiethar oeh gddi O SR
SN TR W R B B | B-RET Uk ad U § AU YRRl qasthdl
yafafd e & | R aa @ U F i webr @ |arorear & ifjort L kedrk
(variable valency) ®&d & | ST & o AE2G Hs A& & AFAES I &
N,0, N,0,, N,05, N,O, 3R N,O5 afe &1 ATt a0 Gareiehdl &l & qUag A4
T Al A Bl HAhAT STAT-STaT Sfadres | Aen: 1, 2, 3, 4 3R 5 & SRt |
HOSTRaT BHT MIYad T80 Bl ¢ | AEaoH &l ave ®EhRg d1 Jiffet 9 3 3
5 @I FaIsTehdT Geiiid Hear & ST & PBry 3R P,Os ¥ | 3 Al § s F tferes
T BT & AR R YeRia e & fau dered suad (vwd, fade, g
anfe) 1 9E e €| SEr fh Ao 3.5 # femr mar g

Bkj.kh 3.5 : L[;kRed milX

1jek kvk

o k.
1 A (Tha |@4meN) | wEd "eeieEEs CO
2 BE\ESEIE FEA  SESEERES CO,
3 EHEGRINE WERRE  3aiEs PCl
4 e (adear) FE TgEREg CCly
5 U (T L AR YersirdEg N,Os

formm it drenfiment




Tt & TH a1 1 AIHT BT & b ST & 3 BT AT FIaT ‘T Pl EA TR
e ¥ UEd Bl far ¥ e & fod "iMiene™Es (monoxide), URTHATES
(pentaoxide) | HEATHE I T TA b 19 H HIg AT el BT & | Thd SUH
T IR Ygd dcd & o g1 fear arar € 1 afe uear o eggo & af g

qrgYgel -2
ZAR THUTH & T

& IRl IUE el AT & d1e Dig WY T 2l | IaTeony Al SR Aehes
(H,S) &l 19 EESo aehEs & &7 | foed ¥ | SZeRso SRahEs & &7
H

e T ¢ o faeift il @1 g foraen svened e § | et od &q ar
q At a@i & AR & (TEIElas o) g fa@er @ df oA Bl o |
= SR | B9 gfvea Al & gl W Er B |

ST 34 IE WA ok gaa: AN & YR & &I ¢ | Geadie Al qdr aed
T Aifes a1 St A | HyO 3Tk NH, Geddiasd gt & | NaCl 3R
MgO 3T AT & | i AT & ST Jeehl F 9 & | U SRsTaird
SR O FOTSTAfNTT | |ifead FaRgs Nat @ CI- | I97 § | 39 aai & Al &l
AT Tl A | 3% AT &l Al Bl © | afd I8 A™w e Th
OTg 9 UH TUTg & a9 Bld & ql SRl g Sear 9 fa@r Sar & 9 6 NaCl
T MgO | W] afg e A &1 & Sfi O & o 2 & dl T G HioATs
H fomar Sar & IR 56 o &6 ofae & gemdeT 9 FomdeT U STAST &1 ar e
MM |

3.5.2 vk;fud ;kfxdk dk B=ndj.k

AR ATRDT HT STTEFT & TR B Foh © G o1 oM (R AERI)
T gAE (99 STATY) STE T AT &l 31 &6 | a1 B fh U e difes
H o9 SR g 0T AT AN H STE B AN LA b AR BT Al |
FOT ARG AT T G ACRA AT AR I AL & HE IeTe 0N 3.6
7 fer ¥
Bkj.kh 3.6 : vk;fud ;kfxd cuku oky: dN
dk;uk ,d kuk;uk dovkotk

.k wvkof*kr  wvk;u vko'k ku  vkof'kr wvk;u Vvko"k

Cl” FIREE AT Il K* giefiraw s +1

NO;~ e 3T 1 Na* |ifegq ama= +1

OH™ TEIIEE A —il NH,* sifaq e +1

HCO; S E&EMe 3Ed -1 Mg?* T 3 1)

NO,™ \EgRE 3R Il Ca” fegrav 3 +2
fomm iR vienfient
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CH,COO™ T T -1 Pb> @E  RH +2
Br~ SIMES 3 -1 Fe* 3oRT A +2
[ AMEEES AT —il Zn* fNid e +2
SO,> HehEe A — Cu®* R 37T +2
CO,> FEFE 3T -2 He? 7%l a9 (M) +2
SO,> dehe A 2 Fe** &g o +3
S* qeHIEs A -2 AP T ST +3
PO, ®Ehe 3 -3 K* g e +1

Na* @ifead ma= +1

e A 6 Siue Jifzaw qeke ® g forar & o 9ifeaw  qeke Sl
7 T 3 [T T KOT AL T € STEYT B Th O H deqh] UTald ST
A T | 3T TE AT Bl Uh T A TEAhL [oT@ Bl T2 ST i 96 &
I S B & oI 21T & S FOMHSE T ST ST bl FH A b o Sagaeh
gl

So>

SIRE] Na+>< 4
STIST 1 2

IlHD *ITHeh

T YPR g qehe H T a9l & Na,SO, | B TH a9 & dqad
H AT TH YBR F Thd & |

2Na* = 2x(+1) = +2
=0
1S0,% = 1x(-2) = =2
JAd: aﬁﬁ"; Nast4 ﬁ?\lﬁ W—{:ﬁ:‘- %'

39 I8 W< & foh e W @ a9 d Hedm HOmae ) qeT e W et
STTEIST 0 HEAT 9T OX fordl Sl & | hfosrad ®rehe &1 g forae & fod ueieh
S & A & & H W@ gd g foran S 2|

Ca*t . PO;" 2:Ca3(Po4)2

TRl T GF TG AR & SR STl & | 3T: e ARt 1 g9 I
T S & oER o &y diEr @i |

famm 3 drenfia




1.

2.

3.

1kBXr 1"u 3.4
fr=feifaa aet & GO ¥ 999 darel |quifed Aifen & A faiad |

(i) TSN T Feht

(i) HTSINT T BN

(i) FRTAIEA SR St

frfafad aai & 9= § a9 a9 AR & AW T g wEad @] |
(i) IR T AAERES

(i) |fEEw T qehe M

(iii) TN T FAREE ST

T AT § I ATl At B g ford

(i) Hg* drRCl-

(i) Pb** 3R PO

(i) Ba?* 3R SO

vkius Dk BhJkk

e o a9 & AR U J& YT &7 AT SHeT Sl adl & HiyEd
ARSI § 9T 8 & I=aT ¢ |

9 U O T ad § GART Hh & AT A A S & af U ad &
-fT g S g 9@ & [ivEd g2mE § 99 & & af 9| ad
% = Zeme S ) a9 & FiEd g2ME 8 990 B § X ST
# B €1 98 O AU 1 HEH dEerr g |

TN 2T & AFAR ITAY] U ST &oT & | TEHTY] U O 1 Geaa o7
T o g & @it TIoT AiE € | W] E@aT ®9 F HIGE el el © dfed
T T § @ 8 |

o] fopsl I AT AifiTes 1 GeATH FOT & N gared & a9 O ARG © AR
qH aRfEfEl § @ad w9 § © 9%l © |

g qeh Tl & Gl B YA H¥eh A Hl G & € F Yeiid frar
ST AT B

LT | e G 5 B R GRS T 311 o O A e e e e i M s oo B

fomm iR vienfient
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FEF-12 & TH WA F AR HT 1/12 O GTE0] WR BT IS AT AT &
3R qEK Tl & AEd U] WR Bl TqH qodT b ERT T {RaT S © |

ot fepelt ot aeTel @ 9 AT ' Rrae wel @ (WA, S S A
& &9 ) 0.012 R HE C-12 & THVST & SRR el |

0.12 fam (stgar 12 7m) C-12 § g AR &l | &l Tarmgl &
& FEd & 3R TE 6.02 x 102 & TR & | Tanng & ReRiw & 6.023 x
102 mol™! & &9 ¥ for@r S &)

U I bl ZAH ST U HI U] T SAHH T Uk et 1 Hid G
H ZedE saEr ekyj nl;eku weamr 2

fopdll IR 0 |EET S8 G & SR YSINd &l Sl o | Aifies & o forae
% [0 Sa% ddi & FIehar & YA [RAT AT & SHET GANT STfHehdR
TeGdieteh il § fhar Sar 31

GAITRAT Teh I I GATT &9 T T2 & | 3R I8 Saidieh [a=arg
R 2 B

At AR § & A 1 AE TR TqAH G FaRer & & o
fopam S

1kBlUr 1"u

1. f=fafad & aow HicE -

(a) TN & GO & HIH
(b) TR U @ Fam
(c) TfOTT U I fEm

2. 2 & WA fagra # & fed @ gt § 5w faera ¥ 2F A

IRAAT T S DI |

3. f=fciga qaenenl § UieH, Tadia a4 =gge @l qen fod |

*H. "o, BF, Fca

4, IR P < GHES & et sem a9 10.13 ud 11.01 u 3T 316 19.77%

T 80.23% I TEAET & | IR N SET WA FHAA qA |
imUkj 10.81 wi

form 3i drenfient




ArsYgd -2
R p— L N SA— T SITTATE: ) 52

(2) TREI] FE&AT 19, Z@HE G@&T 40

(b) THI] & 7, FAHE §E&AT 15

(c) U] FEAT 18, HM & 40 feoruft
(d) wHY] q& 17, zaqE qen 37
6. T M AAMH F T Pl BN GRT TR BN |

7. O UF AR BT STEAT 1.6022x10710 At T AT 1 Wi o W e
fopear arrder Bre

8. 8 UM SifeRiIe H fohaw 319 &7 A e & 9 &l T a¥E O (3faritor
g H fawiford @y fear S dr SifRie & WREsT @ fhad di gt
B |

9. AM o f% wMa AR # 80% wrl T e feelr @fR @1 g
65 kg & I IT% IR H IUReT Uil & T[S I HE&AT & TIMT BT |

10. RO 3.2 T EFHME & FEEd ¥ Efdrad A & 2 §EHE S
O AT |

HCl, NH;, CH,, CO and NaCl

11. &TET T 3TEa g8 12.01 u® | HET & (a) 2.0 T 3R (b) 8.0 U™ | Hid
T FqET Tasd |

12. fr=fafad et @0 fg, &, 9qef 9 999 SR ue&t W] ard o] & &9
AR Bt |

H,, P4, SF4, SO,, PCl;, CH;0H, PCls, HCI
13. =1 &1 ZeHE garsy
(@) 6.02x10% SRS & AT
(b) 6.02x10% P, & 3]
() 3.01x10% SRS & ]
14. =1 o fopae oA 87
(@) 0.1 91d qehY
(b) 18. M 9T (H,0)
(c) 0.44 I FHEA FTEAEES (CO,)
15. 3ed & WA faE & [T gReess e @ v R |

Forgrt i e
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16.

17.
18.

fr=r @1 A & oRafda sRa

(a) 16 TW SFRISE T (0,)

(b) 36 A T (H,0)

(c) 229 A EESAEFITES (CO,)
forelt off I &1 TEENE g FT UERA Har § |
fr=ifoiaa At & TEate 9 kel
(a) B (II) T

(b) THETET RS

(c) UEMNEA SIS

(d) Ti®d qehe

(e) IHIMIHA The

3.1
@

(i)

3.2
@

1IBXr i uk di mukj

TAESR 7 EAA AT & e i oiR uee | R wweu @ e
feam

TF o H 12g SATRISH SHIMGT B AT & | AT SIRd Sfariiom
= (20 — 12) 79 = 08 U ZAfQT 12 I F9ET 8 UM Sffariie 12:8 &
ST § SR YT 1 g ¥ S % ' MgO | ST #d € St 24
I T 16 W Siaiioe § SItiEhar &3 & ar 12 I 3iE 8
I SfeRee & STfhar @ar g1

TS T WA 28 14u ¥ &R Sifaioe #1 16u B

NO & 14 719 Trggee & 16 W Sitediom 4 sifufshar &t &

NO, ¥ 14 M AEgee & 32 7 Sifewie & sifufshar &l &

N,O; & 28 UM ATE2io § 48 UMW Siieio & Sifufhar &t &
reran

14 T TR 24 T STRioE & SIfafRar dd €)1 gatay, it &
ZEMM S 12 W AEgeH 8 SR #ar & @8 NO, NO, @ N,05 §
16:32:24712:4:3% JIUT § BN | T& qgg0T U & a9 @l g
FAT B

fom iR drenfient
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(i) SiH A G 14 2 i 9wy EE 14,15, 16 =2 &, & 59 TR S
e 28, 29, 30 Brft 3R Ay fdiee & gaenea & e
26 LS dw 1aSi
(i) C,H, T Noa®h ZZHH = HIE & & WA HT ZHA + BEgeT & R

RIS Bl ZH

=2x12u+4 x lu=28u
H,0 &7 AM0Teh FHT = BIESI9 & &l GRHTITAT hl GAH + ST & Uh
] HT FHA

=2xlu+lux16u=18u
CH,;OH &1 37vqe M = %1a & Ush YTHTY] 1 ST + BIEENA & A’
TRHLSAT Rl FAEE + HATHGSH & Teh YA R EAHN

= 1x12u+4xlu+l x 16u=32u

1. UF qerd & UF "0 § 39 GGrd & 6.023 x 10?2 3 B & AATT U ek
N TH A = IF T&d & 6.022 x 103 3]

2. Sfliveeh S9M S 9] H SURYd F9l WIS & YA EHEE % A
TR 2T & | TVFh FHHE T 3] BT ZFH Il & s Hier g
TF W@ B FSEE & AT 6.023 x 1073 AT, S AT AE BT % |

3. C(s) + O,(g — CO,(g)

CH 1 Aid O, & 1 Al CO, & 1 i (44g)
12 7 & 1 Hid CO, 3T &
18 U9 &E= 1.5 Hia@ CO,
4. NaCl & AR &9 = ( 23.0 + 35.5) I i !

= 58.5 UMW A !
3.4
1. G H,S
(i) NH;
(i) MgO

2. () KIURRET smEEs
(i) Na,SO, Hifzad Tehe
(iii) AICl, TfufTT FAREE

3. (@ HgCl,

(i) Pbsy(PO,),
(i) BaSO,

Forgrt i e




