K3
=

A, 181 o]

=
8

AL,

1.

Aztet Bxto] T
(1) A= 25 HAl(Law of conservation of mass)

1.1.

ol

iof

~
1o

oju

_iA:._
ok
olo
T

s
olo
jas]

i

—

O

olo
T

~
,_o_|

o

s

o

Al(Law of definite proportion)
]_

(3) ¥4~ 8]8] ¥©Al(Law of multiple proportion)

< h] 94 og g

o] &Lt

i

4
%0

K
_~
110

gl

7IME2 2

=D

=2
=2

T

71A

o

o

A0 A7
MRS R

12+

S
=

oA wrgate 7]
1]

orzd
H

o}

Q
L

S|
o

Ql
=

AZZ

ARt =24 ddol =

= AA|(allotrope) :

wib 274 S0l 22t M=

I ElE,

K
T

o

<
ol
ioju

1o
Ho

K
ol
pl

o AR}

o}

=

S

=
| .

QAL AAtel

L

[

ot

[9)

EA

[e)

T
=
—_—
TA

o

60

gk,

(a1)o] 2}

ol

Al

o

T

st o]

=
T



T HEHEEAEO

s

Aot o 272%e Axl 2ye YAt shedd] o] 9u Seo] AR LES st

B 2P (8d 23)01H, =2 sHat AR Ato]o] A7) ojch 2t At

(3) Hof =g

=2
o2 RE ‘WY oIx] FS JPH BAXH AR Al
AR 7 AfololA] Holstn] Wodxl g §45F
N BAEE A AMEYS Yo V12T

A

(4) AR YA 2

wol RPe AL sAE TEAH TR AL R UKL £i ol2)o] oisiA: o

Reob] AWA Awe YT & AR, AR 24 oy Ao
S

=2 a % =
ot gAlol: AHe YAER: Ade W o,

= A e LR AES AATe] 15 o]
YA JAD Aol WAl 2Pl ‘euY BY'S AHICh Qg I UEF YL ol

o
=)
2]
_>'-l_‘
4
ajru
H
o
T
=]
H1
rOl'
L

. Arlo] Wayo] F2 AL AL UAe YAl FAAR PEAtel FHALL Akt Aol

o o
|9, AAH= oF 0.0005 FE2 FAY vhg Atk gARFe PC=12.00amu?2 7gs}o]

lamu = B =1.660 539 < 10~ *g
o Hit UANFSS FHYEAY YANRSFES S goly, ofd FAS Aot dAE O FHYEAS
Ay 4P vlg2 ngloto g P YAFS A-E3)
(2) A, A
T4 LR EANFS B F 4gh oz I sietEolu BAMY AR, = BAREolet B2t

(3) =9 &Y

o 2C YA} 12.00g o] S0l Q= EA YAl 22 1B2 Aot I 2 ofEItE @ (N2}
Han 6.022x10%7}c}.

o AT (g/mol)2 LAY 24 E= gE 159 A7olil, IV peAlgu 2o

1) AAbe SAstE hY Axtolx|Eh, FAlo] otEo] MAE sbAln olck AtAAl] Exfet AL UAHA
Waat BA0] oHEA HAE b 9lone 248 nHEoR SiNE o BAnets Ade =s HY
gt

2) amu+ atomic mass unit® =35t Da(Dalton)ol2ti®= sttt 1 amu® F7|= 12c A=Fo] 1/120]H
1.66 <10 *" kgo|ct.



=4, 18|11 o2

AL,

1.

o
r
o

W

ﬂ
=

o g3go] Yoz o}

Al
=

A& g/mol)’

2]

(

K
o)

(4) B AJERet 71A]

71A

A
L

1A

th. STPOA 2&

5t

STPet1

(latm)& @t o] AEi&

o}
u

0°C, 17]
o] 1mol ¥nj7} 22.4L0]|tc}.

ER3

At 27t A=

714 el vhe ALuleh 2ok

st

5ol o

off AT ¥

o
&)

7R 9

et

1.4. Y&} o] v

J)

A ZIAE g A

=
=

=l

n

2L agz LtERACEY

(ofl) Hy(g), H,0(1), NaCl(s), H,SO,(aq)

(2) 27t ol et 7

5t

171 71 ™ol =l

9]

o}

=04

o]ig
-

A
=

s

juu ]
=

2Ale} oj2(tta9 =5 B At A2

St
=2

: CH,CO0~, NO; , Clo; ¥

ct.

2) 284 2ol

ofl A

YA soter

1) CI", Br, I~ : Pb*", Hgd", Ag®
: Ca2+, SI‘2+, Ba2+, Pb2+, Hg§+, Ag+

2) SO
3) CO

9
4

: Mg2+, Ca2+’ Sr2+, B3.2+, Pb2+, Hg§+, Ag+

92—
3

25°C, 17194&

st AN

3) 29

aquous solutiong =3gict.

solid, ag=

A
L

4) gt gas, 12 liquid, s



H Z ol

i]d}
B
o
iH

4 o], NH,” A<)

o

4) PO~

Mg*" ol Alelst 1, 25 2

. Bez+

6) OH "~

WAl P

AgNO;(aq)+NaCl(aq)—>AgCl(s)+NaNO,(aq)

oju

700
oT
zel

o]

TH
,,._Auo

.

Q.
T

AH2 opol

o =op &

S Mok o2 Ho s

@ < 50| 27| 9]

. —
i —

Sl

A =AHmono-, di-, tri-,

)

n o
o| wr
b~
(]
ol 2,
(O]
= =
~
< mq_L
(@)
Mwr
S =
of N
o
~
% <F
Huw M
I
o) T
W5
.
) <
2§
N ﬂ
= olJ
o
= T ob
T 3o
. Huw ol
[ n o
W ol 4
= L\M_ =<
ﬁ /A_k =l
sz
X ' ©
. = 2
IR
=Ll3
= &F O
w2 o
RS
- T or

T
oy
Thy
T
CEl
T 2
oju =
= o
N K
=
2 H
h_a .
o 3
g8 7
B g
o
GL! m
—_—
<
“d
<k
_—
.Ax_ )
. X
_..ll_ |
s oF
Ty WO
iy o
=k
P
.
o N
% <
% <F
T T
T ool
8 o
> o
B o

th. SnCl: st 241, SnCl: et ZA(1V

5 29 Aol a&2 27HA] olide] dolz2



K3
=

a1, 181 of

=
8

AL,

1.

(A=Al

<

olJ

JtRo} gt %, o2

A s

o

olJ

AR £

L.

Klo

L
o]

zQ

Al £xbE woiFE

=]
o

Axfe}

=
KX

Zolct. ohg

ghohe

<] ojo}

S

g

Tor
T

yld

PolAd 22 7142 A 7R 1

9

=

%Paﬂ

S|
o

ol
=

® stareg 2t BE of oy AR ¢

@

ol

70T
o}

o

i

o
ol

7100

Tor

o

A A

R

YkA
AR

o eloim et Aokt ARt S

Al A
@ 7.47L
2 Ao upjol Axte] AA =

o] o) 71

o

o
[e}

3|

ot
[e=
[}
(o)
1l
<1l

Z]

d

A

Ris

3

o] Uxtm
o] YARtR
of £

® 3.73L
bAde] dse A4 AA AP A 2k

S

A

@ 747mL

T

AX

27.0g/mol) 3.0g

(R}
B1j7} Qopolrte

152
@O 373mL
g ZA 719

@ A =5} A



H Z ol

® 64.2amu

=27 A
® 64.0amu

o

o=

65
Azt

® 63.8amu

63

&M = W o
o o <+
K_l mﬁ %0
ojn <o Tr ol
T o -
= T &
U, -
~
_u_.e ﬂUn
70T
o8 = ol
ol ﬂ T GL w_m
K o o/ 4 U
N R %0 e.__ _
= o i
U ~N
|z o 5 7
7_ o — K e o w_ﬁ_.:
<k K “r of ol :
Mg 3 =r L o ol
I ~ % o ® 7___
o = jan) N Uﬂ_ o A_.A 1U|
G+ =m 4L = R oW pla )
~ B o v D olp
N © M_ g zr Ko ! T
o M = o0 .- i
° W_ ) m_. uﬂ me T iU =)
o = Q@ @ Ml <~z . X0 T
w2 W oop T T o =
L XK —_— D_ ~ —  Kr 1o
L $ TE T g ar
ﬂv.ﬂ o0 um_.w ‘nlun_M 1__m,._ ﬂ/l o% 7m ,__.m#; H__.‘_
K ox | _— ~
of o Wi Mo o
mE- U T o o~ o oo R wAK w._ M
Ko 70 - - - - <B = ~ T 1 Tr
NS o K K K K e L o B . pid
~ © v — T s [~
I I AR ARV T o Ho A7_| 4o
. - - - O —_ —_
4 o T R X S5 mn;_uu A R
E "R L K vl K
T2 B B g % KKK RN i
4 & ®E 0 TO TO TO Ko doaf 0 o 2 I
ma of ol o} Ko Ko Ko Ko Ol B Kyl ~
T 2 2 e °
- o T T — . . . . A 1
L e} o~ o~ 0 [T N = _— o
Ko T o TH 7Z - = ® ® TR g K VT -
< ®r%O T o o S T L N o
olp o K K K K L K o L = o
TE g g T % T 0 ox0 i T & = =
R T s B0 o B0 5o O to B B " (% EIn k&
0o © o~ [ce]
© © ©@ © @ © © © © ©

@ 63.6amu



K3
=

o =

3

[e:

2t 28|32 of
o @
at27

=]
s
o

©

Ell

)

=

1. AL,
(o)}
|
S

I71e =

9

71 9l
o 24 el oLz

kJ/molo]t}.)

95

S
e}

A
e

o
=
E|

(¢

A

|

L.

ot} Ho| ©
=al 2 ol

=

=2

]_

JIe

2 ejgume 2yl A

[ex
[}

o=l

9. Ho] @

olo

_—
110

. =Rl o

o
K
oul
sy
1o

K

o

—_—

e)
&

<0

10. YxtFe 2C=12.008 71202 519

olJ

olJ
ofss
Ko
Bo

® 1&2 "C Y%} 12.00g 4ol

of 42 Lprof Lerdct.

.

o
olJ
K
o

R

O

L

[

of

[9)

Az

=

1.0 LE

OH
2i

tod 0.10M Cu’t o] 28

[9)

o

ol

A

=

=2

: 249.69)

2 AL 10 A2 6.022x10%0]
SH,O(BFst A%

|y

11. CuSO, -

® otwrt

olJ

o
ofs
Ko
o

olp

o

)

ol

g}
o

H 3.

S

Q =}o

-

o

A&

0.24969go]|t}.
[e)

24.969go]tt.

gk

|

L.

|

78] o]20] 2% 0.010 2o},

T+

=2

5H,00] 2= 0.010 =o|c}.

5H,09] 77
ot ofof of

5H,09] 27

=

o] AHgkel A7} i,

of glojof

CuSo, -
CuSo, -
CuSo, -

QAP}

T+

=2

15

=2

T+

=2

(e}

(e}

3
i

L.

HoF
HoF
HoF
Fol

3

9
(<]
<]

Al
=

@ g
® g
@ Ag

12.

0



T HEHEEAEO

13. "Na,CO,; +2HCl — H,CO; +2NaCl o] st oh3 A9 5 &2 72?

® 10% Na,CO;, 8% 10.0mLol| 10% HCl 289 20.0mLZ 7}5tH o] wre
@ 10% Na,CO, & 10.0mLo]l 20% HCl 280 10.0mLZ 7}st9 o] ¥re

® 0.10M Na,CO, &
C}.

@ 0.10M Na,CO, &of
c}.

10.0mLo]l 0.20M HCl 4&°% 10.0mLZ 7}5td o

10.0mLol 0.10M HCl 489 10.0mLE 7}5}H o]

14. 80%(wt/wt) TErE 8

32g/mol, H,09] &A% = 18 g/mol ©o|t}.)

@ 0.7 ® 0.3 ® 0.5 ® 0.9 ® 0.8
15. oot e uheg AyZsf WA}
2NO(g)+0,(g) — 2NO,(g)
9] g0l gt A9 F 7P Eiget A2? (B, ¥he2 2X5] F1sgE)

@ At 224g2 o 2R2AI7]H NO(g)= 1430] 2RHO

@ NO(g) 15.5g7 AtA 0522 HH2A|7|H AtAvl 317 €h22o|ct
® NO(g) 0.522 2T Awste o WQ3H AbA0] oFe (

re
Y,
i

rlo

rlo
re
Y,
it

17104 2.242]Ef o]}

ono| tghe 2EEI 4 Jhe Ae? (Y, CH,OHO)
[

Bty

el

@ NO,(g)& 5.6L &7]9A 0°C 17]fo] |AI=7 st H NO(g)7t 7.58, O,(g)= 2.0g0] BQ

sitt.

16. =4 3hof] @o] ALgEE §foH(NH,),CO] 15.02g0] =
o] &5 S Yyed A&7 fefote] & AF2 60.06g0|Ct.
)

@ (6.022x10%)-(1.204 < 10**) @ (6.022 % 10**)-(1.204 < 10%*)

® (6.022x10%1)-(1.204 < 10*?) @ (6.022x10*)-(1.204 < 10**)

o A 9
2)-(:A WA}
5]



1. @4, 24, 181 o2

17. & % "Na,COz +2HCl — H,CO; +2NaClyat 22 9HgAlS TRa o2 YhgA(Ex xR
ol ¥rgA).e FHi= utaEA mIASt 27 ["dth]

@ 2Na" 4+ COJ +2H +2CI" — 2Na® +Cl~

3
® 2Na" +CO; +2H +2CI” — H,CO,+2Na" +CI~
® 2Na’ +C0; +2H"+2CI~ — H,CO, +2NaCl

@ COf +2H" — H,CO,

1Fe %2 upeA Uehd 32t (2 gL

DOI‘

18. ol &(CH,CH,0H)o S0} Q= &4
C=12.00, H=1.00, 0=16.000]t}.)
® 13.04 ® 34.78 ® 52.17 @ 65.21

ne

19. 1.0x10 °M HCl 89 ImLZ 100Le] 22 3|AslH (1.0 < 10°8f2 3]A)o] LoMo] pH=
OpQIZE? [Kdoy]

@ 11 @ 9 ® 12 @7

d. o= % olo ¥A] = A2? (T, 2% 842 AA= st}
@O HCI(ZAH) @ NH,(Z71)
@ CH,CO,H (¢F4h) @ CH,NH,(F27])



R
rio

]
Ho
X
MK
°

N
I
)

oX,
.l:J_
rO

Pl
—'—l
5
2

Da)
—'-l
=
2

WA 1S THEAA(Y)E 20, P2 AAPL wAY FE) weldch & Zol4 ©
HjEe Pt PAaT 1A, AALE s Akt 7kl 9ok
CAAARE st SoRNE A2 KA, 2ALAN), AMAR)-9 A

. FYRHR(n)
F2 Uepdn

.+ ZF2SY PRI ¢ QuIZO] 3AY BYS AAeI] 1=0,1,2, - n— 12 LERE 5 I}

=0 1 2 3 4
s P d f g

© AP FAb(my) 2 BE SEF0] didh eu[Ee] et wigE st — oA 1A Sl
[=0:m;=0 I=1:m=-1,0,+1
=2 m=—2,—-1,0, +1, +2

o 24 RFRp(m,) ¢ QuE|EO L= AALS] AWE A5 _|__ —%E = J7}X|7} it}

2.2. Ak} oAl ¢
(1) 22 @Ake] ouix] £9]

A2 WAt 2ol QSIS Wi Mt & whzel AL 14 UAbe AL sjAEE Qu|go)
oluix] F9I7t Zegatsol o5 ARk

SRR oA E9 ¢ B, = 10

(2) A LX) HHE AHIEF
Lyman AF(FLA) : n=2—->n=1
Balmer A|E(7HAEA) - n=3—>n=2
Paschen AE(AQA) : n=4—>n=3

(3) chRz @kl x| Z9]
AAZE 270 014l %9 QuIEe] oAl FE: Ls < 25 < 2p < 3s <3p < ds <3d < 4p -olck.

2.3. ®A} HjA]
(1) =h=2] e 42

+ @ ou=o] So7ke £ HAH: Amo] vitholo} dtct,
(2) £E 74

« &8 ougNo] wjds 27} 0|yl MAH- EAAPE Hcjoln By AWoz wjAHc

7) o2 euv[Eo] Mz Z2 ouA] £S5 7ML AS W o] UEE2 HE I THdegenerated) 1L 50

=
o] oulEre %E| ou|Zole} Ract

_‘lo_



(3)

2. FI184 HAY A HYZ|

n+1 A

ougo oux| £ BE AYA MAFS jAsHE U n+l FAL ol g8 HAL 1D A

=

=2

= >
Z s

—
—_

B
Z 5

wokshe A Aok

n+13kol AHe Qulge] HA7E 941 ujAgch,
O

rO
P
Lo

~7
e o=
Urtet ol uiAlS
e ZolA WAt WEst 245 AAIA 471 57181 9AH WAl Bk
e ZIdA 9xt Wast 248 92 A} 37181 YA WAl Zagi)
SAAL ol oA YAt WEst 245 9@ WM F718) o WAlgo] ZAgith
UAF WA S ol WIAISL (A WA S)>(%ol 2 BIAIS), (VA YA S)<(Sol & WAl S o]tk
o] 2.3} ofuiA]

ol2st oUxl= £ 7IAl LA 1Z0A At 122 "oy Jol=ol & o == oyt
o2t AYX|(E))= 22 F71M dA ¥Mert 245 Az S7tstH, 97t (25)>(13%5)0]
1 (15&)>(16%)o]tt.

gh daoA At ol2st oAt B, < E, 2 ™ LAt AR n7ith

Azt Mste
AAk Mstes 54 714 94k 120] AA} 128 wol goj o] & m Yol ofux|c},
z|9)7te] Quo] Solsbe AA} WHALE @ z 1

33, gL ouA E90] Qulgo] MAL Sojte Wil WE ouix|Fo] A},

%9 AYPrel YA
age] 243 2L EI4

8912t A A - 2TE] 34 ns', 2T E4 nsol)

Aae @714 AetEe WYL, B WSSt @rleh 242 WAL
%9 9ASL 599 2RML s

g2 Aiet vz 1A

g2Ae olut BALZ W84S F, > Cl, > Br, > I, #olck.

F,= o2 71R), Cl, 54 714, Br, A28 o7, 1, Sxp4 17
8917 A oA R2A nstnp’, W12 JA st

ul2by Z1AE whedol A9l glol Bt JIHE EARCE,

_‘l‘l_



H Z ol

i]d}
B
o
iH

o
=

2
Upe}

oFg

up27]

=2

=2

A

R

hopolct.

G

9

Tolc}.
J T o|rC}.

S
~

|

| .

]

S
~

Lol

J

S
~

I uerde izl

[9

B UERgE Qo)

AL B8 AR o

Elo] &4 @xP} 7hA
® 1s2s'2p®
@ 1s'2s'2p®3s!
I e gleio)
5

[9

|

S
«

4 <)
ol3t 7ol

El

<

st &

1 A

@ A7) S Folxl YAt B5 ARl of

@ A7) SHE Fojxl Pxt Mt of
@ o2&} oUAIR FoAl Pxlsh AL

(A5 2A]
® At Fgh

Al

i E 2
1— O

B
<

xfel

AHollA 2o A

o

<

ol
(N

olJ
ofis
Ko
o
ol
ol

o

B

b wae Uz g

°

12 Aol

200 A #n

St W2 g

S

]

28 Ho

oo | Al n
@ 9w Adr sgo] Tk

@ AAF A E97F s

@ n

Eige

7}

ol FAEEE YA} F

2 24z we) o7}

ol

Hl
=

K
o))

—

d
K

o
3T

ol

= XN O
= T X

1 g5l

A
=2

jo g

VS
S

J =

A
o

tol 71

9

Hroh o =

o=
4. ARt W ARpe] wiEof o

@ =

%0

)A
oo

pal

K

® At Aste

o A]

SH
=]

_‘|2_

® mt=2 HiE de

@ ol2s} WeIY



2. 27143 HAe| M2t HX

[dgth]

0] A} Wurk Ay,

fo

uh2A et

=
=

g2 =A

= Q]

I ARZE AR

[

MR vk chRRt Yxpo] of

A AR

6.
@ 6s, 4f

get)

oujZe AmNE Uehhr]2

A
Ju

® 6p. 5d @ 57, 6p

@ 4d, 5s

o] L} o

o
=]

7. o}

N* > 0 > F~ &Ajo|ch.

Aojc}.

Na > Mg > Al

P40 12} o] 23t o] 37

S IR

Q.
T

i 5ol o

r

@ 27371 ¥l&

F>0>N %

ot

7] W24 Yao] Axp A

=
T

2

@

Al o]t
Al > Mg > Na ZA]o]c}.

EN
o

e

=
a

of A} x|

=
=

d==

N
T

3

@

_~—

& 9sH(wave mechanics) £ AL H&(quantum mechanics)of] o2

it

8.

[H73 o]

ol
N

o ol&olc}.

3

A 0]
L

e 7]

o] & 27t gdo] YA Lol

_13_



T HEHEEAEO

9. 3 Z9l9) Mt ou|Zo] vPsn] FAL MjPE s QulRS PG PAAE AL 9
o, At AWE AAStE FAtaE o, -2 % I Yok enlge fEsts gaa
ol AR FAlol AEHLH, the F PAe ATS BE o] vhaA ek 2 (3, 9
A G dom) 2 UERIEE)

@ ,,Sc:[Ar]3d?

@ ,eFe:[Ar]3d®

11. ,,Ti** 9] AR} vjR]= ,Tit"

T_i Li2+
@D [Ar]3d%4s? [Ar]3d?
® [Ar]3d*4s® [Ar]4s?
12. 32 2 7HA] &5 ¢
At FoRtas Eaict
a7l 2% Aas
® ns @ ns*np®

D yCa®’ > 8% > ,Cl

® ,ClI >, Ca® > 8%

@ 24cr: [Ar]3d5451

@ 29cu . [Ar]3d9452

([Ar]et 2Tk TieH Ti* o] AR} wjA| 2 vpEA LbERA 227

T_i Ti2+

® [Ar]as?4p? [Ar]as?

@ [Ar]3d* [Ar]3d?
2|7 AAME UE Zoloh. A o2 e 1297 (B, nd
AR A
® ns’np! @ ns*np’
L\ﬂq 4*\‘7]}\6]% %7ﬁi 20C32+‘ 1652_! 17C1_ O]%QJ ]?_K]%%

@ 20C32+ >,,C1 > 16SZ -

@ 1682 >0l > 20C32 '

_14_



14. &APA o] 23t ofUX]= HAAME At At wofd
3271 A4 FolA 2} o]t oY7L 7P 2 A
® 1 Na ® ,Mg ® Al

2. FI184 HAY A HYZ|

o Sol7be ofuxlS Uekd Zlolct. ohg

ey
!

@ ,Si

15. che-e AAL Alstwol et Mol 84 ore Ze?

D 718 YAPE AAE 4L o $E5t= YRS AR}

Aletea) ottt

e z7] 94 F WA Alstest Mg 2 Yak Ao,

L.

242 s oug AL AYA o] AA

125 Y4z 397 AAbs ns’2 127o]ch,
HAFE gof +27h golo] 7] k.

342 Ateteio] HA 47 Askich
OfIU|49) Attt -6~+22 CHsHA LrepdTh

_15_

@
® Lz 242 JAALE ©7] ol AA}; Ast=7F AH> 00]r.
@ 2l Rlst=7}F 0o 7Hzct.

R
i
ne
9
|
N
N
[¢]
o
rfo
o
i)
un
N
i
i



H Z ol

i]d}
B
o
iH

2 eolA 0.IM NaOH £§%g X34 Holzajnia 7]%7}

o

ojmaity thA] 77} @

o
=

o
=

()}
oH

A
8

tt7b A4 NaOH

5%
__AT

ol

71>

<Y

_—
[¢]

ol

Pe Zlmi A 8w 471 §olA A= chach

WA
Rt

L.

I_‘ ’

-,

1,

T

o 7+

‘__‘_
=

oAg AYst

Zo] 2 oot

st

So ALg

 AFEAL U

2 o]27] fhRolct.

at
=k

olJ

olJ
ofs
Ko

Ho
X

ol

e
1o

™

n
e

vd

srtel vz WS Az 2tk

7hEle

=
e

@ LA

@ Rt At

27)7} ek,

1N
=

Ao AR FrtEE SAL

@ a0 AAPE F7tEH 28R 34,

QU ofux] E97F 25 < 2p0]7] wLo]rt.

_16_



[68)
K}
rlo
i
2]
i
oH
Jo
h]
%

3. 02 2384 T& Z2¥

1A

ol AY oAl EA
ol gol2o] Fets] EojA QS o AR HEIES 7IEo= 0ol2t st foleS st
50122 7H7t0] 7M™ & o] Apololls I} vhdro] AR #gS olF= AFMAM 7HY
FsHA ol2 Aol F g

ol

(2) &-sty &< 1A
E, E,

Na(s) — Na(g) —> Ng(g) E
v E, ]—5> NaCl(s)
1/2 Cly(g) — Cl(g) — Ci(g)

Na(s)+ 5 Cly(g) — NaCl(s) 9g9] wrgde AA 2 w79 &8 o)A gt Auirg
Fo gord 2 ot

E, | Na $89(5) E, : Na 0|28} ouix|(§2). © E, : 2% oAl BuHE)
E, 0 94 AR ASE(EY) B AR U35 By ¢ NaCl 433

20l 9] S4E Aolol Wl Y Aol @ WAz A9 U 34 B4 Agolet
Sk AT 0] 20| 50%E doW ol AL, 50%S UEW T4 Ao

A 2 9xte] At AAk 22 doz EAlSL B8 AAM o)
29 AAS BAS b5 @ BEA PAS UESLS vjdatc

- jiis

gA A

T AT U2 Y YL ME AL Ao2 FANA FFL sk ol

(@A A = (AL WA AL A &) - (2 AR 2)/2 - (012F 2 )

. AN 0|29 YA MtE B cistw 0oL} ol e9] Mstet 2k,

¢ BY EY FAE Rold PAJ WA o4 ks o AA FAL #jgo] 1 RolA 1x9)
5 Pxe Zed, P4 Aol 0o IHe4E BY x| MY JlojEst 2 pECH

3. ®A 1&

(1) MAPE b 22

FA YA upgo] BEE MALSo] A2 whisto] A Wel wEd © R2AS 149
RS2 o RojAl: BAF 2A7} AW,

rir
=
rie

_‘|7_



o] 0ol

T+
u

S

At BUlE

ML
(<!

]_

S
pi

= Aol 9

o

a

H Z ol

A 2xo whet A7l

1=}

LN

_‘|8_

Yy 2HCl(g)

To TN X
: e~ * T
T o U
b i ) == M
= B o " —
vl Jo X
mjn (3 S K L
K o2 i =T
T G M_M < U o
B° ol 7o A o=
.._ﬁﬂ N _u__l E.E
—— I 0
~ - e} _.__E X
5 J 0 Mg
O S~—
7o 5 of P oy
© ] D_._.: _—
J T oo K =~
2z ¢ 5 Zel
B mm_.: el + | . =
lmu RO 1o - q ‘q k)
= —_ o =, A8 5o
3 o O o%
o 2 < R
. w o) _.__l
o) M o I <+ gy A
va . o o) o~ olo
K 160 ~ S ol
H " = S 2 mﬁ o
B0 Mu KoH B T 2o |
LS 4 - m T o iz K ou o
NN A ° < o IS 0
= o I + = ™ S 20 1o
Py ~ ol K ~ jan] A_ — 1:1_ (o)) (ﬁ_._._
@ N T ] N = K 7 = !
. . py S T T O
B0 3 ° T < s =l X
r ~ Ul I i = ° B +
I - T il & o
<0 Q, T - S K 700 olo =
@ N H "I =) o_o T L
o ey < =1 o W o~ N
Ho ,m_mmu I Ul —~ - (7 m_.w - ? -€
: Bhe Em Tg¥u "o 2
P op B T X o W oo = 9° o oy =
w “x, ~r K m_mH_ ..__L mlu o + o ,..‘._-%L ﬂo D ‘Ol m-u\._o”_._ +
MTp, K T WA L + e = F o x X TR 5
oD e} o X K T o Y — pal — 3 S
W e Xy Tmoo ez 2E0© Koy KX T T
T ow A a0 =g o Y TRz . %
S 5 O U I N N T o © oo &a
70 ~ @ | —~ — = W =
o SIS M o w50 oy 20 olo G 5K o%
L O S Wy KON = 80— o 1 ~ oh
Y- o S HC o @) @) B o N <k
< -~ & — 00—~ = ) H2 w H2 oF —~ T ‘5 %O
s = 7 N ° w = © of SN Zo o



3. 0|2 A% 35 B
(g Al
1. 24 1A =27 7|A 23 o]/ do] A== W #A gle A7 (]
® =89 @ At oUA ® ol-at oy
@ HAF Aete ® 2 oqyx]
2. g2 LiF(s) Ao tist Born-Haber cycle2 UEH Zlo|C}.
Li*(g) + F(g) + e
step 3 ||..*[m+ﬁFe{gy-¢- step 4
¥ Li* (@) + F(@)
step 5
step 2 | Lita) + % Fe() A
step 1 | Li(s) + ¥ Fa(o)
aH®%
- LiF(=)
9] wpgoll igt 2710 4% F 28 A BE nE e
<4 71>
7. stepl~step3 1A glEo] 7A BE o]l R Wt H =e olUAE YERITL
L. stepd© SF Qo] A HslentE YA E WESI Fg o)t
T, LiF(s)9 AALEL stepd HAA HEEE ofx]olt},
@D ® L ® 71, L ® L, ©
3. 0lg 2% 270 HLAe ol Fetaut ol I Aol wet @@ Witk LiCl NaCl,
MgSol ojsl] SEao]l e % vt Ydsta?

@® LiCl> NaCl > MgS ® NaCl > LiCl > MgS

® MgS > LiCl > NaCl @ MgS > NaCl > LiCl

_19_



H Z ol

op
B
o
i

e
~170

o T

o 7

> A’(\)]-%K]——MPJK]- /S,P% > O]_‘Q___M]-J-x]-

Sh
u

-1 O

o

o T -1 0O

o T

@ ole-ole &g > WIA-HIA AE > ol2-HIAL A > Ha 2

Q.
=10

437

L
T

F3RE RG> of

o T

|e-ole At > WA}

o}

° e (S =170

@ ole-ole Ag > oW AG > 24 AW > HIA-HIAL 4G

ol

9

Q
[S)

5. Aotch MR

g A

e

s
Ju

@ da7t ArPgE 20137

H & Atol7}

o
o

o 7]

0
.m.o

o 2olANoH & AAPEH vlTH ARG R

® 5

@ 4

® 3

@ 2

@ 1

@ POCLy(4, +1) ® 04(3, +1)

;i (4.0

@ NO,(3, +1) ® SO

@ SF,(5, 0)

2

8. Che Fol4 /Mg 2 3

® HCOOH

® 0Oy

® COCl, @ BF,

o}

9. ttolop

ol
™

o]t

Kl

@ sp’—sp ® sp’—sp

@ sp®—sp

® sp—sp

@ sp’—sp

_20_



o F4 YA} 3

=
=

g Al

0. ¢t
@ XeF, - sp

1

@ SF4 - Spg

@ BF,; - sp’

® KrF, - dsp*

700

T
Ko

K
TH

@ 0,

@ NO @ OF

@® COo

bt oles 5 29l A= o

K
TR
olo

® H,0, NH;

@® CH,4, NH,"

COq

@ BeFy,

® BH;, COs*

oAU A= AR Aetzolch,

st

0Q

el

golee Axtdl HAE X7t o

® BAH9 2olA A} of2] JHAl b5

@ ZRAA FAo|A Blojnt

dH=

3]
¢}

= O ¥ol0]

_~

o

70D

w
o}

NO. BF;. SFsoF &2 o7} Q).

o

5tof w27

Qu|of of

spid®

sp’d

sp3d

Sp2d

sp3d2

dsp

d*sp

dsp

_2‘|_



wu e wo
-
1o

©
(@)
(@)
T
=
S
)
S
-
®

\

|
o
=
®
vs)
LS
hoiy
=

A% ouiAle BAT S WY F 2L A
© CH,(g)—C(g)+4H ()] Sol7be ouirl: C—He B3 AT AfxIe] 4ufolct.
® H,0()—2H(g)+0()el Sol7ke ofuiAl: 0—HO| B A% ofdxle] 28folct.
® Cly(g)—>2Clg)ol Soi7he oAl Cl-Clo) Bz A% ofulo} 2ufolct.

@ C,H,(g)—>2C(g)+4H (g)o]l Sol7ke odAl: C—HY B 2% oluxle) 4efolct.

|UAl Atm & AFarsto] 2C(g)+2H,(g)—CoHy(g) ¥H&0] AZn] BIsH(4H)

a3 H-H C-C c=C C—H
23 ol x](k]/mol) 432 345 614 413
@ -1402 ® 1402 ® -1057 @ 1057

18. Fol& ARAZ JHEH @F(0,)9] F& s HAF Atolof] o]F A T 2ol HE

F

ok ojal o] gt HEoz g2 e

© ¥4t 2EE Auolt

@ Aa Ut Aol o AT} o] 2ojAlct

® A4 9} Afolo] A% o7t A= chact

® o9 44 7+ AL S50 BY 7EF YA

19. o5 =248 A=T5e o7]oA = A= 71241 7stetA LR E v =2A AAIA] £t A

2.9

D sp : AF @ sp* @ ATEH

® sp® @ AHHAH @ sp’d @ AR

_22_



