AT —9
NS g SR Al Fheddl

(Chemical Formulaand M ole Concept) UGHLOH | imacee mosantr

(1776 - 1856)

B9 S © o &1 a1 11 9 S1fded aca e H fhan v Aiffe a9 2 | 3 A @l &
RATIST D1 AR Gl & M H AN W 994 & | 89 U, D, AFDR, Wi BT Al sl
gerell BT IUANT B &, I F9 uaref Afe € | 899 Ugel il g3 D4 §9d &, Wi 2 | 318y, 89
A & GH & IR ¥ IR IR & |t |

9.1 wewdel Af® @ ¥F (Formula of covalent compounds)

g fAf=1 ATl AfTel, S BT Sigsiirss, UM, M anfe & 99 drel 99 &
IR H ARGl 2 | BIE SISIHAATSS Y H U Bl & QI—al Foldll Pl FSHTo QI SJeTT—3Tet
SieRAIST URHATRN & ST getagl & arT BT © (R sHid—1 &) |

R HaTH—1

e B9 BT SIS3IAAES & MY H Udh 3R RIS WRATY] ST d1e al S9al, b
URATY] W Soldg Al Pl AT PR Bl FRTGAT BRT?

Ugell I8 & 9% B URHIY] | A1 Y | T I8 [ a8 Bl oY SifaRiIeT uRATe] & ATsm
BN | JATRITSTT URHATY] BT URATY] A Seide i AT T8] DR AT Flfh Bl & Q| gerdg = Il
BT FEATSTT &l ARG IRATRAT A 81 gl & AR g8 3Afhg 19 =g ura o) g1 & (o
HHID—1 T)| IS §F RIS URAY & A1, AR AfRio & Fgdro R fdaR & (R
HHIH—1 ) AT T8 A 9T el & D gAY ARG RIS URAN] R el =i &I F=m ar
313 BT ST IR Ugel TSI URHTY] UR Seldg il &l AT & 8l G, Siaih IHS AfH BIel
T gorgeiHl B fpay Hw=ar 8 &1 8 Fahdl B |

@{5@3 %{%

(@) ()

a3 wHiE—1 (@) T (M)
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31ct: Bt W AR ffaRfIsT URHTT] & AT FolagHl BT TSIl a1 8 FhdTl § SHfely
CO, MNP T BI FHIEAT e & | BIa BT U URATY 3R i & &1 WA &1 AR uep
I A g RRIeT & CO, BT | 301 YR o bt & JF A ford o wadl & | 59
for & acdl @ gl Ud S9d) HAISH ST S BT A1y |

9.2 gHdlSl JIdl & AR (Molecular weight of covalent compounds)

B9 I & fb U 81 dcd & URATY] 31fd] fA~1—A=1 <l & URATY] IRER FAN PR 377
H1 A0 B 2 | Tl & WA R 4§ ARE & IR BT T0FET BT ST Favell & Fifdy IR Br
IR S FHT T YRATISN D 9RI BT AT BIAT & O BIgSIO & 2 URATY AT JfeiToT &
1 URHATY] FASADHR U & 1 379] BT (7401 R € | fe §H BIgSIoT oI RIS & YA YR =il
21 T 89 UM & SUMR B TN R Fhd & | BT oIl BT IRATMR 1u AT RIS BT TRATIMR
16 u 2, ST U BT IR 2x 1+ 16 =18 u BRI |

31SY, B 3R DI & JUMR B TN Py—
AR STg3ITaATSS BT YA SO, B | bR Pl AT 9R 32U & 9

TN SISHTRATSS BT IR =32+2x16
=64u

X1 bR ATFEIS BT IR BRI =2 x 14
=28u

It AS & AU T Td GF 3P wFqH

AIRETH FARTSS BT MMUIADH G G 81 &, Rifds SN AATH ARTH H ] T8I 8l SAD
HCH, AT B © | B9 AIFSIH FaR1gs &1 g NaCl 3rrar Na' Cl- BT & | I8 ST JArgur
97 ¢ | faf= smafaes At & 397 3 g1 ¥R S f6Y S Fad € I8 YR Ud 379] BT 9R T8l
BT, S BH JME AMD BT G ShIs SH BHed & SAERY B oY FARN Bl WA 9R 355U 2
3R ST BT URATT] R 23U & AT AITSTH FARTSS BT G 5h1s w99 35.5+ 23 =58.5u BT |

1. IS BT BT WRATY] R 12U 2 1 DIE SISHAATSS BT IR RIT BRIT?
2 AT ATGEIS BT URATY] 9R 14 U & AT SMHIIT BT AMR T BIIT?
3. TSSO @ IR DI T HIFTY |
4. ol smafes AiffTel & I IS ST B ITUET IR |
Na,0, MgCl,, CaCl,, Ca0
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9.3 d9guRAT[® 3¥_ (Polyatomic ions)

g OIFd 2 T smafe Al & Siefia feraq faga & garas 8id 2
T IS A€ H gA fharera 1 H <n © 6 Aifeaq FaRss &
et faerae faga &1 garerd sIa1 © 91 98 AT 8] |ifead 3ma+ (Na')
T TARTES AT (Cl) 99TdT £ IR a8 frarereny &9 Wi Agse fem o | Ml maes?
|1 B & 79 I8 A1 Jgd GATADhdT ST © | 59 JUR W &H H8 Fdhd © 1$ UHBHA.)
AIfeH Argee i) Ueh e AT & | 38 M NaCl & 9819 Nat 3 2 | 397 31 © fo 59
fgera & Nar amae & SifdRed U RomdRid 3mad NO,; Wl & ford e Arsgior iR oA
SITERATST URATY] TR Pl U 0T AT & | IRATYSH & U 8 T W= Gl 371del faeme &1 S
JEURATIS 3T e ¢ |

NaNO, — Na'+NO,

3T e A W ol # faeg 8M W gFEE an FomE | favad g € o—

NHCl  —— NH/+CI

Na SO, — 2Na'+ SO>

Ca(OH), ——p Ca*+ 20H-

Na,CO, — 2Na'+ CO>

Sugad el § 9 NH,*, SO,>, OH 3R CO> R IgURANS 3 ¢ |

3T TR AT AT URIT ST & Fel I FASTHdl sl 8 | ARVl i 1 § {B AR
@ FArSTHan & T 2 |

ARl HHIG—1 : AT BT HISTHATY

TS HArel! IESEIS EEGRI]
Na',Ag’, NH; Cu*, Zn*, Fe?*, Mg* Al
Br- (d11gs) SEGEES) PO (wivhe)
MSIRISES) CO/ (raiic)
HCO, (8TgSISdIEiC)
OH- (ETexiavTss)
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qoidh (Radicals)
SR URHATY] AT YRATYAT & ARG THE DI Jeol Al bed © | Jolb &l YR & Bld

T— gATHD 3R FOMHD A |

ORI € AR Sl &R W T 8Id & Svo &R JoId $ed & old—

NaOH —* Na'+OH-

NHOH —* NH,'+OH"

Ca(OH), —> C&'+20H

fag T SereRell # Nat, NH,* (@HIfFM) den Ca ekig 4 ¢ |

UTg: T A SN 3 | UK Bl & Svo 3fild Jold hed & old—

HCI —* H'+ClI

HNO, —  H'+ NO;

HSO, —* 2H'+SO,-

fag Ty SRl # Cl- (F@iRTgs), NO,” (rgge) @1 SO (Wewe) i<l Jold © |

9.3.1

UG IE atd ARl & IS g
B9 319 U I JTST—{ORBT UGHd (criss-cross method) @ 3ITAR ATIAT TR IUReT AT

3feraT HATSThAT BT SUANT B g IS G o T | e 93 forad wqa Frefoiaa
RN BT UTeld faar I 7 |

SRV HIIH BTEIC
A9 Ugcl HECH AT & Ui /G ol I 2 | AIERO: g1 [T 6T Uil /G
q1s 3R TAT KUMHD YNT BT Udih <Ts 3R forad 2 |

NH, co,

Heeh AT B HASTHAN D A ford) el € |

Fl_rﬂ_c}‘?/?ﬂ?[ NH, CO,

HATSTDHAT 1 2

3T BT FASTHI3I BT AMST—FRST Fxads AfH H I IgUTd S1a fa SIrar 2|
NH, CO,

i / ><v
KEISEDSIE 1 2

SHIMTH BIae H SMIFIH &I AU 2 TAT BIEIC BT 1 BFT|
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4. IEURATY 3T Pl Usel BISH H WA &, AT Ul DI e dTell AT Pl UTaich
& w7 H forad | AR IZURAIIS T &I FT 1 Bl Al DISH Dl AMTeIHdT T8l B,
AT B 1 3 I A T forar S |

(NH,), CO,
37 SrifRM ®rae 1 g — (NH,),CO, B |
313V, BB 3 IRVl A 3 AR AHs—

. QIfSTH ATgee
v /g Na NO,
3d: F-NaNO,

o IR EEgiES
SRINCHI 2 1
3 F—-Mg(OH),

. IR Wi
Ui /3 '
SRINCHI 1><
. F—(NH,),PO,

. AIfeTH Febe
El?ﬁ_cﬁ/ﬁ?[ Na SO,
SRINCHI 1><;

Jd: F-Na,SO,
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° DHoTIH Adhe
q?ﬁ—cﬁ/Q:‘L;[ Ca SO_;,
A 9
3 gF-CaSo,

9 GF H M ST R SR A &1 Al 84 G Pl WRellqd R @ | gAfog I8l R G
Ca,(S0,), ® CaSO, & wU H Welldhd P © |

° Q@&lﬁ'ﬂ"—'l gohe
El?ﬁ—cﬁ/ﬁ?[ Al 304
F-ALL(SO) ,

g3q

1 fr=rforRad ARl &1 )T BHIfTg—

Mt & ™ IuRerd qeld e @ " MRS BT G
e IcH D HRUTTCHD erlIcH D HRUTTCHD
I ATSge 1
HISTH Braiie 2 Na,CO,
SRUEREIEENERIES] 1
FRRM e 2 MgCO,
3R I Fe*

2 FrfaRad st AIfTdl & T BT AST-[ORBT Tgfd I 80—
IR FIRTSS, BfcdId Bgoiriss, FIRRE Aohe, JHIIH Tobe, bicddd hRbe

UHFDG7 W%Wwﬁwﬁ%ﬁﬁwﬁﬁﬁmwﬁﬁlmwﬁﬁﬂﬁw

YR & JJAR & ygarl 77 AT | fhR e A o 3 191 o /e
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fohatall 1 S T | S <@ b Mf¥e a9 3R & R I Aad 3dd & AR A)d
3T H B fohar BRell € 3R 39 Us W & wu | ufauifad f6ar | Sleed 7 oue u=AT] Rigid
H Tl §RT 9R & AR e Hi¥ed Srgurd | fhar 819 &1 AR o off dfd S M Igard
A I [HAT IHDBT T RO § $9 U BT 98 U Dlg SR A6 AT | IHAH 7 519 (U GIol
& Y H 3T AAIDI ® A1 e [TaR fTmet fhar a9 Isnie aoififera™ -1 39 980 WRd NS
A FHSIT | I JATAR el A1 19 & QU T 1Id= H Holl & 61 FAM Biell © | SHDT MR
g f T cliex BTssIo § Sl 3T IaT Sa-1 &1 8 T fh 7R+ & U ofiex # | 579 Udh <ilex
IS SIo, U ollex ol W fohdl el 2 A1 BIsgio daRISS adl @ | qoilfordd & 3dR 37
T AT B Yh—Ud oiley T aRE 9 ey ol 3R 2 O Fifdh 37 Al # aRIER—aRIER. =]
H gRATY] o | ¥ SR AT deal @ ATUfETe URATY] WIR 1 AT VM BT TS 3R S ARE URATY]
YR & SR R AR BT ITOHT BT T8 | 3@ A6 & &cd AR 9R Bl TN HIAT F9a 8T 17 |
9 AT AT & 3T9] AT URAIY DT AR & AR ofdT AT 3R Ih! Toh ¥ q19 iR
AT W WM T 99 I8 91 47 {6 g7 f ue ARad emaad or | o fah—

1. 0°C U T1 1 aigHSeid &9 (Latm) IR 2 g BISsio 6l 3R-dT 22.4L o]

2. 0°C 19 Tqem 1 Wgﬂ@?«‘hﬂ T4 W 36.5 g TSSO FARIGS &I I |l 22.4 L o |

3 TH A9 9 &9 IR AfS 18 g W9 ol T8 q9 ST | MU 22.4 L o |

4. S TRE ¥ 79 T 1199 &7 0°C A1 9 1 dRHSly T/ WR AT VMR I1 H form T
Td IADBT W IR 22.4 L UTwd g3l |

=1 ToTTTaTl §IRT 9T # I8 UdT Il b 0°C A g 1 IRgHSeld &9 WR bl A1 19 &
224 Wfiex A # dUil fb AT 6.022 x 102 BRil ¥ IE Ioiiferdd & HAT b AgwHY o |
6.022x10% B! AANTTET AT W Bed & AR g4 N, A ST 1€ 2 |

SR TURIT BT A BH &F TAT S UGl & oIy &Y 1 I8 P8 Fhd © 1o [l 4T
gaTef & T VMR R ITH TRATY] 4R H HON &l T 6,022 x 102 BRfT (IaTef &7 VMR T URATY]
IR I H od ) |

| 1896 H IS fdeged 3iReares (Wilhelm Ostwald) =1 JMaRTS! \EdT & foly Arel e
TRATfad fhar o S ua oifed oo © fSraat 31ef <% (heap or pile) B | 9 1967 H AT S&HTs WIHR
PR Al TS, ST URATYSH Ud SULHAT DI 8] AT DI BT DR P ARATH SU ¢ |

1 Hle = 6.022 x 102 (srarmal ww=ar N)

ATl IT IMANTTET RET P [TEROT &H I8 gart 2 b foer WY uaref a1 Af¥ad #mn § wonl
&1 e fa Bt & S 23 UM AifeTH 7 1 Wil AifeTd WA 2 3R Ul @) W 6,022 x 1028
2| AT 46 I AISTH © I sHBT Ao 2 6 AifeT® oA & 2 Al 8RT 3R S0 T H=&T
12.044 x 10% 8RfY |
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BIET B 6.022x10%
URHTY]

BISSIol URATL3
&1 1 A

BIgQIoA &
6.022x10% GRHTI]

lg BIgQIo URHTY]

6.022x10° T

6.022x10" 3]

A HHIH—3 : Ald, MR W1 (§ 4R & d1°9 Gae
9.5 Uget ® YR B HAT H gET

T 37 fdHar & d@l &1 WRAN] MR A7 I WA MR BIAT 8§ 97 AIffTE & forg 87
R AT Y 379 YR BIAT © | $7@ SMYR W Al bl AT Bl & 39 UHR AT Fhd o—

ql & forg—
_ _ e T gg| E (m)
Al BT HE=T () =
YT IRATY] IR (M)
AT a1 *upel & fog—
feam T gegeE (M)
Al BT HE=T () =

AT 7 R (M)



TIE T SV AT GG

HUN B HET PN oA H AT

el 1 U=AT] /1Y) / Q1A SIS BT R, Al |

o~

(N

[N

H

v T Fl B =T (N)

d UbN U HeOd 2—

Hredl BT =
e ) SIEIIEISE IR ()
JETE0T ¢ 1. fferRad o ATl BT AT BT IREBAT BIfTI—
(@) 92 UM AISIA
B WG @ FEw () = ?

)

(®)

g

f&ar T geHmE (m) = 92¢g
UM WRE9] ¥R (M) = 23g

- n=-t
M
92
" 23
= 4
36 UTH UT-!

m

- =W

%
18

= 29
2, fr=ferRag & A1l &7 Iw=r g Hifor—

18.066 x 10% 3ifeRiToT URHTT]

Al B G ()
T T Fli @ =T (N)
SIEINIEIISE I (YA

?
18.066 x 10#
6.022 x 10#

141
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ho N
e N,
18.066x10%
n=————
6.022x10%
= 39
(@)  6.022 x 10% 3ffeRiTST 317
g Al DI AT (N) =2
fau T Pl @ w=T (N) = 6.022 x 10%
SIEIHIEISE IR () = 6.022 x 10
ho N
- N,
_ 6.022x10%

n e —
6.022x10%

= 19
fr=feRad & ol &1 ST S1d BIfsTu—
(@) 10 U™ g (N,) 319

ga: P prE@r (N) = ?
o a1 gegA e (m) = 10 9
U AR (M) = 28 UM
Ny N = nxN,
m
n=—
M
N = x N,
M
\ 106022107
- 28
= 2.15x10% 3]
(@) 2 I BIET URHI]
g : U @ (N) = ?
Al B FEET (n) = 2 A

fasma, PeT 9
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SIEIHIEISE IR () 6.022 x 102
- N = nxN,
= 2x6.022x 10%
= 12.044 x 10% YHI]

9.5.1 AFY, A & IR H WS

T < & {5 g uared & AfdTe wRAT, o1 A7 F WR BT U H AT O g
s ST uaTed & 1 A (6.022x10%) HOT AFAfIT R&d & | N1 ® ol 87 398 AR B ©IF WR
3T BT |l A9 Febdl & | 0°C T19 g 1 argASed &9 WR B 19 BT 1 Al 22.4 Sllex @I
R B |

ST B el g &R IfAfhar & v Bl forae &R AHE™ BT U iR dRiaT fAerar
g | 519 89 P & b Hre Srssliavarss foel Afifhar # 9T of 81 & iR 39 CO, & w9 ¥ fore
&, O 1 9% 31 Y8 & b 81 CO, & U 3] & IR H a1 R B &7

B ST o ORATY] QMR 1] o1 geH doT § &R gAR forg was U=y aifdfehar a7
3 9a B, T B SrssifadTse AT fhdl 3 Yl &1 ddel Yo &1 379] form Sy a1efiq <19 &9
CO, forgdt € a1 g=aT afel 1 Hiel CO, 9] ¥l &Il & | Mgy, < b ¥ by yobR SwArfl 2|
gTssioi 3R RIS & IR | U 994 a7 3ifAfhar o 39 YR uelRfa fear o Godr 2—

2H,+0, —% 2H,0

Y SrfAfhar # S19 BRSO @ T Y], AR & UH A | ifAfhar axa € r g
O @ ST I U BT € | URq rferRad sifiifar # &9 S o1v] SifeRiio @l fh UeR o r?

H,+ %0, —% H.,0

9 UBR DI AWHAT I AT DI AT §RT FHS ST Fhell © | Il 1 Al sTgglor 317
3R ATET e SATRATST Y] FANT HReb 1 Hiel A ST BT a1 © | $AfTY 51d 89 H,, fored €, @

9 al 3 B A o
. 1 gTg S 3r9] fordaT 6 Amfres TR 2ue |

. 1 A1 BT 379] RTISHT I MR 2 I £ |
3MSY, 319 §A U& 31 fohar &f qu—
H,+Cl, — 2HC
9 AMfhaT & @R &I X8 | BN Fdhd e
o 1 377] BIESIOM oid 1 3] FAN A JFHAT AT 2 TG 2 3] BSQIo FARSS I © AT

o 1 9 BTgSIo A SId 1 Al FARI A 3 AMAHAT HRAT § T 2 Al BERIo FARTSS
3] I B |
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PEGH
1. HIeT TR & MR R fA=fRad ifAfhameil & aqsigu—
() C+%0, —» CO

(@) %A|203+3 HCl — AICI3+1%HZO

. =l A @1 Irafe g3 S9S FueH! B FAETHS (wUT BT ¢ |

. Fesaren e & g 3 SuRed Il tRATst & YR A QMR STd fhar ST Haar 2|
. IRt APl & Ted, JARH @FR™T T FomIH) B 2 |

T GATIRIT 3T S &R | UK 8K & &N ol T J SROMAR I Sl 37 I U7
B0 8 31l Holdh HEad 2 |

WRATRN & U g O IR el ST 98 81 S JgWRAG AR $Ed © |

3 ADT | TeH MYl B FATSThdT gIRT ANDI & RIS FH A1 BT S & |
e Affe & g3 H IR T Al & 4R ¥ GF Shls S DI 0T B
SICIR

o=l uarel @ A § FHUI B HEAT DY MANTET F&AT HEd 8 | $ABT A 6.022X10% BT B |

RIS A1 feas
23 37FCER PI UfcTay FARIET At feas w1 1T 2 | o<t @ goand gag 6.02 aof AR
T 29 6.02 991 B & | THT & 3 UT9T BT BRI JMANTET AT 6.022%X10° T |

H& Wsq (Keywords)

3R (molecular weight), FaTurcl 9= (empirical formula), §3 ST SedqM (unit formulamass),
meT—fiR®T UgH (criss-crossmethod), Aret (mole), ITaRTIaT w&T (Avogadro number)
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AXYTH .
1w e g 5
0) CH,OH T IR Il &—
@) 32u @) 29u UTTLLR
(|9 25u (g) 20u
(i) R AH B o
SIEEICINGRSIEE] OEAICHERSIEE]
(%) SeTIN wRErg () 377 & I 7T
(i) M Ml R T A BIAT § T —
(31 FTaferd omaE B § | (@) &R Ja1d B ¢ |
() 3T Haid B ¢ | (3) S AT B & |
(V) SMERTIET HeT BT A 8-
(31) 6.022 x 10* (@) 6.022 x 10%
(9) 6.022 x 10* (3) 60.22 x 10%
(V)  0°C A/ g 1 Ig¥eeld &1d R 1 Alel I BT MId Bl 3—
(1) 11.2 ofiex (@) 22.4 &l
(|) 100 ofiex (]) 33.8 X
2 Rad I @ gfd Fifsg—
() AT & oY G SHTS G Bl 2|
@)  CLH,O, BT AR oo g
(i) PO 3MAT H Tl B AT oo 2|
(v) TP AT B H ORATIST B TR o BT 2|
(V)  UD AT ST BT G oo 9 BIAT 2 |

3. 3T G &R Holdh b T BId 82
4. TEURAIYD 3 fh¥d e g7 I&TeR0T QIfofy |
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10.

11.

12.

13.

fasma, PeT 9

Sfod dey SIfsy —

9 I w9 T
0} 1 A H AT & H= 0} 14 I
(i) ST AP T (i) Mg
iy &N AP B i) SOz
(iv) 1 AT AIZLIST UNAIY] DT AR (v) 2 9
() CO, @ 88 UM H Al B! A=A v)  6.022 x 102

A 3D GFM A Hed 87 MgSO, & I3 SHIS S Bl T DI |

fo=fl arg & Prae &1 F M,CO, &, T 38D ATgec Bl Y3 T BN?

Ife VAl Aebe o1 G Al(SO,), &, 79 Al 3T TR fdbe=1 3 81N 3iR ieb e
BT G T BIIT?

U@ A X 7, O R QT 997 1199 8, §9a Al8gc, Febe 3R Bhivhe & g3 gy |
frforRaa & srowR forRay—

NH,, PCI_, H,0,, S,, HCl

frforRad @ S @1 T0ET HIfTg—

5 HIT JMIRAT, 0.5 Al Sie, 1.50 Al Nat IR, 0.2 Alet JAfRiTST U=HT]

frferRad & il & [T @1 0T BHIRTY—

12 9 O,, 22 94 CO,

amel-foreT ugfa & ffoRad & 93 s9su—

MR Aehe, IR ATgee, ANSIH ohlgs, HIRRIA gEgoTHbEe




