20233 = A|4138] =3tA 272 13 =7HAA A S

A Al T = TABE || AFAZT A&

B E )8} o || @D EsABaE
].J—ﬂ.}\] 71 &=} A 55’1"_." )3}

TEHS d 8

[ 584 #4F ]

1. ARRAAE 2] FEAR)oln, gete
sjolstAly] ulEhth APRAIRS] 2R EANE 9
helaiA T, BAX EAo) PN B} AL AAskA7] uig

=7} 1 ‘jEi 125H477};<1
9% Wzol| vpgstelo it
4. 599 AA e BESSFAY AFAL T8 F FUINEE AEEA

Fg Ag Bolol WY F 9

5. AFEARNE AW £5 F AFA7A7] g

OHH ALY

1. F8AE= QRIAEE B3] 71EeHs els A 7] vy
(% A AEZA E)

2. AE FAANA FAFE SMS(ERE) €8 AHXE

Algskal AU

- TEA o Ee gHE JlAFd -

HRDK Zaugeass




‘mwo

T
7

oy
g

o8

d3le A

A

-

=3 9

=

@

o}
Gl
o

)

A97k ohd A2

T
T

Azshe] o} &

o
Njo

p—

I
=)

L0

A

ANA 1 A

AE ] 74

s

<]

=

3} 4] 32 % %)

A

EL

SR 99 FFBAY Fo| B3

=]
'l_'

FARTHBZ S =LA

=
LS

3.

(ot}
o}

b}
3t

0
yal

2} A A

=
LS

shofof

o] of

=
= =2

o

CEREE

s

2

=

A A G =2 A

s} ]

=

WA slwe) Fae gl
Ria

=

RIS =
T

T

T

T

ke]

o]
o]

S}
=
S}
=

g
g

o

=
o

=

J

A

o
€

A RS HAEAY

@ =
@ w7

4.

up

uhol] e} ¢

T
T

3

@ Hoo=w 4

To-

N

o
=

J—

el

—_
fite)

oF
o

o Q4 &

o

@ =7t= A

=i
=

A X7} A

.
-

Al

2ahAY el Se

ol

T

T

3

o

FARTHZY ZAZRE

boi of

=

LS

[¢

5.

all
N

e

N
|

W

w317

T

-

B

5

i

o

5k

w317

T

-

2

°©

i

(S

5k
2023 %= A413] ZshA T 7|2 (RERET|EA) A (12 - 1)



il

ol

g

o]
L

e

N

oy
il

L

el

X

ol mhel 3k

she

FHASHRRHoR 4

T
-

F A1

AE 2

w3 =

z|
==

O

]

A

€)

o
o]
O

oR

-

"ESANLE TR, A EHALI aFd dHeE 7

7.

@

sle) habe} A7)

i

5319)

o
oF
ﬂ”
i

oy
mrf

o]

3]

2]

8 BgAEre ALA R}

2]

oF

i)
o]

o

oF

o

ol

o

H

)

A

i

o

R
pegdelA A4 A

Iy
5

3

T3 A e T &

8.

o
o]

A} 7}

3

g 5 g

AR E

%3 3 A7 P

o

)

AR @A}

Cu

5

g 3714 tiH] 80 %9 o=

=
I

= 3 A

% A¢2A

];]EL

T
o

3
o

b

=

@ —l’ ]—’ T

Q@ 1, e, =

2023 %= A413] ZstA T 7|2 (RERET|EA) A (12 - 2)



(S
o}
S
il
El
u-
ad

o
L
N

o
il
ol
dr
!

LS HdEdr e

. B3 A3

@ v, =

I

)

=

b

@—]’1__’]:

HEE LA e dAAR DA

DO A

Ao Aol Had

A2Vl

skl i

[

o

=}

)
pul

ol

o

o

gl

1

C

col

c

T

o

‘_ﬁo

ey

o}

e

o

£

g

5

——

file)

Ca

s

o 5

-

oS

o
X

gy

X

T o

o T
™

wo—

A

B

[ ﬂE

S

HY B3GR

o

on
Hlo

=

oy
o

2

3z
It

@

A7l 2 LA vl A B

i
RS

@

ol
e
o

A 7leA e A B3 dHoz &

-
ol
0SS

el

w 3HA
e w3k A =2 7]

9|

T
-

5} 7)1 ) 91 4

i
RS

@

<)
pul

A 17 o e wpAshelok k.

=
=

A <

shAf =] 7]

2=
o
)=
-

ul
el A 17 9

ooy
_v‘lorﬂ‘0| ox
mh %o A
)

oy At

T
-

g o] A

=23
=

o
o
o)
|
!

—
o

=5
kA =2 7]

i
RUS

off Al 1

X
NS w
o BE

S

2023 %= A413] T3t T 7|2 (RERET|EA) A (12 - 3)



o} -
6o 1

357

TH (A3l

A2 49

B3k

13.

-
ol

LS

Li
oy

—_

0

)
%O

w
g

@ 4FAY

T
Nd

gl

Aoz g4 5o

s

B%ol FgRez Axad o}

ol
l
o
&Ko
<
=]
o
T N
T

ah4) <]

—_
fite)

gt

A

—_
file)

KN
T

- A=

o 99

-<:5_]__

g A2? (¢, 4

FYAASAA 2

Fol =3t

)

d
Z]I
wWr
Hlo
o)

nzel

K

oy
al7

alz
K

ol
oy

o]
H

Aol A

£ 5 )

+o]

S

—_
fife)
o]

e

N

oy
ild

B

il g
K

sl

b1 glstel 2

A stAY B A A F-ot

5

b
o
oj
blo

il
0
N

o
Mo
IH

—~
file)
il

ol

=g

)

o 4%

SR

A

s}
T At

A

al7
e

—_
file)

o
il
Mo

Ar

Arkets &

o
=

L

A] A

1A

12 oy

=
=

@ 24 EE A

o

Fol ol

15

gl o

2= 500

s

=
=

ZoAY B

Al

g =
Al =

g Azlow 2

2023 %= A413] ZshA T 7|2 (RERET|EA) A (12 - 4)



ol
LS

ol
p
o

off

Al

T
-

A A8 28 7 Q)

]

(TSR EY ) o uhE ¢}

!
o}

ol

Plo

= 1
= LU

of 9ol Tt A

lo=]
=2

ild

A

=

3}

g5 of oF

hyA

-

RN

WA ARZA BIA

ZAbe] #

as

°
=

Fof of

°©

o

ol

A]

o}
0

mjy
!

b
o)

o

Iy
aid

o

.

b e e

o 2 3}

- A"gE 1y

}

0]
pil

SR ENRVES
zA7 B o7

1

0
pal

1
=

3
T
o)

1 4]
19) 9

P HBEE =7k o

il

=2 A
=

k<]

’

o

(

ZA #
127

=i
=

AF AAAGe] fF BEA, F7 AEA,
BS

A ARG FGA D),
x4, Ad 2 A4 &7 T o

EQV !
A AdA e A B2A

l—u
Cu

Mo

il g

bol, el

°©

sof of

5

we Ash el

S
=

]

A
=

g mE FRAelA wEe =

o

oF
B

il g

2023 %= A413] T3t T 7|2 (RERET|EA) A (12 - 5)



o
J_AO

!
el

17F B #2124

3

3

17F W&ol

=

wl
=

@

]_

S

o

UAC]

ol

0
pal

3=8

A AR GAY o

A <]

=
L

!

7

0
o
o)
=W
N
Ho
Ho

—_—

0
Gt
o

X
Nk

g
A

N

o]
=

A1 37 7}

T
-

- g o] iAol =

—
o

3]

N

uld
—_

]
H

A

T

T

],

S

R

2023 %= A413] T3t 7|2 (REREr|EA) A (12 - 6)

Fef Al

°©

b1 9

)



® 0 o e ©

\)

® 0 o e

j—t

HE 2 SAd B3 SHAAZY FUALGANELeR A A #e AL2?
@ 71HkA A RAAALE
@

MeEATe] A9 2 ¢ A

0.

At AQ@F AL B FRAGH] £E9 dF oY g5 () &
z

( 1) EBE A20Z9241Fd ©E (v )

A Tez2HY 715 - F9E LAY HEE2 AL R 3
BAZMAZE e £33 AdSZANS HSsHL oE B
JFo=zA dAdE 2 vAAAY &9 AdE wol7] st UAA

1 - d

QA ARHoz A} BA 2D #FT FYES G}
1 %E/?__E]l-]ﬁ ?_, - X]HOLX]»_]%jﬂ @ | .%1%17]1’ ' %%ﬂ%%jﬂ
T SRR QL e SR E A @ 1 FEsR, v AYAA DA

Ag TEESA Aol JolHA S 2
e PRl dE A5A4 @ A5 e A

g FEESAC U A5 F L AL/ RFL A 4

AY FREAA} AeHE Tl FU o @Al B FEAZ ol%e] 7B

A EE A4e Aden 9L A

TYESA B L AFo] B PIY TANFLEITIRFAZ A4W FHT
gesAel et ARl ¥ 4 gt ANeR FAH] A G AL

o:‘ﬂ%?ﬁl’ ])‘?G erﬁl—?g o:]?_

FAFFEAA Wi T FelnfA A4

2023 3= A413] st EA (REHS7EA) A9 (12 - 7))



26.

27.

28.

29.

30.

31.

3} st

EdF 23S 9% FA 99 A (International System of Unit, SI)¢] 7| & G =
SA F2 AL?

Z1o]: m(meter) @ A= g(gram)

2% K(Kelvin) @ #%: cd(candela)

0C, latmolA 0.3mol Ar3} zmol CO,Z2 FAE 7|4 EFE9 Hy7l 224L
A, z=2? (&, 7IA44FE 0.082L * atm/mol - Kol 1L, 7| A= o] A7 A &
AsE d4.)

0.3 @ 05 ® 0.7 @ 1

A7 A AR sE(VSEPR) 234 24 & o, WA 24S 7 #3=?
SF, @ NH, ® CH,0 @ PCl,

25Ce Arg 33 4714 B2 Ast B2 7AHE TFE AL ARl
BPe o3 Yok AAFAA AY Z 2ol 03 w AL Y= B B
TE&2? (&, 25 CollA &5 AA A9 BY F7142 44 907 30 torre]H,
442 Bge HHL Ba M)A oA 2 AL ¥)
3 e ® 9 @ 7
10 16 16 10

400K, 190 mmHgdl U+ FA(N,) 7149 Z=(g/L)=? (&, N9 dAFE 14
ol 71AZa+ 0.08 L - atm/mol * K, 1 atm = 760 mmHgo| 1L, 7] A & °]37] A
2 AFTE W)

7 ®
32

2 ® 1 @ 7
7 2

Latmol A Z2=3 o] 7t =2 H&A 71A=?

He @ Ne @ Ar @ Kr
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WS BY WgAs) 25 TN BY F5olh
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i

T4

]_

N,(g) +3H,(g) = 2NH,(g) K

rlo

o8
25 CAA NH,(5) 2aN,(8) + SH,(g) w89l B 459
1

K 2K

a9 7 ABS B, w9 33 weAg magoz vehd Aol

B, AB —
AB B AB, AB:

Ao 0.4mole) ABS 0.3mole B,7} ¥3-3t4 0.3mole AB,7} BAFHUS
o, oo #I HAHo=E FA &S A2? (&, A% B d99 94 7150l
AB¢ B,9 EAFE A7 Tag/mol#} 8ag/mololtt.)

#3883k WS4 e 2AB + B, > 2AB,0]th
B, Ed#& 11a g/molo]t},

134 g7 RF-g-&E-2 By(g)oltth

ANA F5 WIEEL 75%0|t}.

>

NH, @ H0 ® on- @ H,
© 95T elA oA HA 4899 pH7t 3.09 W, ﬁiA;“?(EyZSCﬂH HA S 4
38 A45(K,)E 1x 10 %o|t})

1x10°¢ @ 1x102 @ 1x10 @D 1x10?

s F A3 g 2 9AE 283 E deEe?

NaCl @ 5o @ H,S @ K,0,
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39.

A gkgd e U1 FA&eta 4718 v de Aoz AEse FFE2?
BaO @ B,O;, @ As,O; @ Zn(OH),

U4 H3dE A FEde AUAs} e Hed L(6B5imE FF
A 5§99 47e?
gy @ 254 @ shera @ wep

r

=

W,

age 7 B A TEHL e Aol
O OH

Adl 23 ez &2 A EF LE ALY

R e A B i

L.osp® EAL ZE B2 24 AT

= 549 7 Aol Ak

2. 7k Bt daZol AHEH
| @ —l, - @ ]__’ = @ ‘—l’ ]:_—’ =
AEZ 2 2 (cellulose)dl &3 AHo=Z A & A2?
ool

chiasy

0] L3 AMEBRZQ A9l U} FA40 AL F
A3t (glycoside bond) 2.2 A H o] 9}

ol & @ ~(amylose) ¢} o} 2 2 &l (amylopectin) & & T4 &

3
%0
o

e o AF(C=0)olv o5 Z2HC =02 z= 533} sgdEolr Lo

E(nylon) 6, 6= At ittolopwls} ofrzibe) Sghubg- o= Al =3

)
=
=golgd H g Zed o] E(polyethylene terephthalate)= =3F aL#%}o]t}.
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I e Lk
WA B9 Aae dol 3AF ) g FAN7E Bl okl A
P A 5
LY
o« W @ Y= ® A% £ @ FAA WE

Z7]9 80mg<l oj® WAAH F9 94 AVl 149 F o] 25mgo] o, AV}
27] %o %ﬂ 2 grx ZE= AHL)L? (& In2 = 0.70]7, n3 = 1.19]

o)
3.2 @ 36 @ 4.0 @ 44

CoCl, &% Fo} Yt IRE o] 2(Co’M)Y *& Lotry] 98 0.1M9 <
43 JEF(NaOH) F4dez AAFIFHHY, BE Co’'ol F43 zwE
(Co(OH),)E AAHE FFHA NaOH F&49 EgE= 20mLelitt. CoCl,
FE Ao Zol e Co’" o F(mol)2? (&, EolA Co(0H),(s)9 &3& FA
)

1x10°° @ 2x107° ® 3x107° @ 4x107°
&2 3% A8 BE o8& #uty AAY ugA BF HAA A (Fy) B
25Col A W& W39l ¥F &9 ASN(E)NE Ued Aol
2A(s) +3B*"(aq) > 2A%"(ag) + 3B(s) Eg4q =0.48V
A%t (aq) +3e™ > A(s) E°=-—-zV
B2 (ag) +2¢~ > B(s) E°= —yV
oo TG Aoz A AL AL? (&, z,y>00°H A9} BE 499 dx 7]
Foli, LEE 25CT2 9Asth)
x > yolth.
Als)e BUAZ &g

%4 = 2x — 3y = 0.48V o]},

[A%] =1.0M, B> =30Me|H, A=A A= 048 VE} AT}

Aer=ddA TAsts FHAALEY FFEd dPste IRz FA &2
A7

Bornite: CuS @ Cuprite: Cu,0

Nantokite: CuCl @ Chalcopyrite: CuFeS,
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L mAUA Ae uA de e HolHE ol gsd £29 YiTzE ¥ 249

I} F EFHoE Zg FEFI}= Y =2

A 2] A ¥ (Infrared Photography)

X-A @& #F9H(X-ray Computerized Tomography)
X-A F3 =AW (X-ray Radiography)

=A% Zet=nt =249 (Inductively Coupled Plasma Mass Spectrometry)

& EAFEY REAT WH T IdF Alcohol HY A = X**% A /o]
Udgd3d Aotk F Alcohol B9 A FAL &AUZ 4 JE3 AL
%W 99 AA LA ¥ XYEAE
T. Methanol 2. Cetyl Alcohol * 3
T > T - 8 — L () I e e A L
T > 2 5 ] — L @D 2 > > L — 7

ARE E7 - ER/4E ow R@zAwe Bd Awolt. oo st
S ENSES

O BAANESY XFTEZLS 54 =1 3tolA 718 =& W74 3.
O BAANERSY €3 Wi WE 259 HAHSE :rL?f}‘ﬂr
O HERJE -ASE -ZF 7 g a7 o]&dr.

A3 v 7 4 (Polarization Microscope Analysis)

Ak A =4 H (Thermoluminescence Dating)

Al 2} £ A (Differential Thermal Analysis)

X-A 3|4 B2 (X-ray Diffraction Spectroscopy)
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