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Zo|ct, Cl2 <&E7|> & 0|0 s+ Mooz g
HEg 25 11=2H?

(OhH ~ (ch= A& fAfe| ™A} vf x| E LIEHH
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(ch [ L] |1 ot

< H 7] >
@ (7hH+ TE (Hund)9 F3 9l
© (W)= 3-8 (Pauld)®] #iEk

© (thelA UhHE 9 wf A E FFsc}

o i,
Aol o] e,

O O @ © ® 0, ©

. <H7| 1>2 X2 YEZ Oo[Ro{ &l 58+ A, Bofl Cist

@O, O

Modoct Ck2 <E7| 2> = <E7| 1>0 I:H Moz

82 A8 ZF 12M? (B X,

Z|solch)

<R 711>

Y= 222

r

-]

O Ast Bel A% 74 A%
301},

7:90] T}

T AE 2, BE

O 22 Ak Ask Bell E01d= 94 Yo Aw]

i

<K 7] 2>
@D A= 299# sgEo| ).
© BE XY,o]t}

© Z} 335 1g9 94 X9 Ao B7F ARt} At}
OEG) @ 0, ©
® 0, © @ 0, O, ©

. B2 F7|8x9 dFE HEKH] Aolct. oo it
o

3. 2mJ} 48 L2l 87| of of" 7|& 4 gol £0f UCH.

27| ote| 2 &= 27 ‘co| & &2 760 mmHgo|CF.
27| ot EHU= Z[MZ JIE EFESH Z7d2? (2,

7|4 A= 0.08atm*L/mol Kol Z|AE
O|AZ|A 2 Z}H i)
@ H2 @ He @ N2 @ Oz

. 0C,1atmoilA HELE 64 g2 2HM3| HAAAF
o MME= o|MslElRS| Riul= & LoIV? (EH =
7|dl= o|&7[AMolod C, H, 02| HAFES Zt2} 1
1, 1622 71& st}

® 11.2L @ 224L @ 448L @ 67.2L

[e)
dHo = JtE g2 A=2? (T, A~GE

Z|o0[c})

= 1 2 |13 14 15|16 | 17 | 18
=

A=Ak HJX]%—% A7} BHET} =T}

23t Y= E7} FHET} AT

7] gxgzz—t— C7} GH.t} =t}

@ AALe] vpgdEH oAl S - A = AF D7F 2o

® 6 e e

Clg <2E7|> & 82 A8 2F 12H?

@ YH A& 9 C 5 =

© "C FTAA S} 1D7N = oX]' T= 2

© *H A# F9F BN Az =9 g2 0 At
T} 2t}

O O, O @ 0, ©

® O, © @ O, O, ©

%Oil CH St AG J =? (&, G°E
FZEAEf 2| Gibbs X, £°= EEERMLAZL0|L

Faraday &< 1. OO><1O5 C/molo|C})

Cu” + 26 — Cu E°= 034V
Fe* + 22 — Fe E°= -044V
D —-2.00x10° ® -7.80x10*

@ —1.56x10° @ —1.00x10°
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15.

.25°C, FHEII dFE &7 WM cofZ eS|

Ha AL K 40| 0.25 atmo|X HEolA N.O, 2
f2=ol 1.0atmez2  EF=UJCE (B
+£ 0.08 atm * L/mol * Ko|ZX 2ZE Z|A=

A7|H 2 71- s}

N2Os(g) == 2NOs(g) AH > 0

ol Ht3oll et dHo R Jta X 22 A2?

D NO; ¢ HF#+¢4=E2 0.5 atm©] T},

@ =%7F 578 NO, 9 Fiqte2 A s,
@ Ar 71412 A7k NO, o] FE-¢hee wWaigic
@ HId5F K # Kpolth.

25°C, E=AElolM HE| 2l (CHi(g))ol dad

AH® = -890kJ/mol ¥ i, CH,2| odiof cist

MdHo=z JE 22 A2? (2, ZE ZIAs

o|&Z|xloloy C, H, O2f |lXtZ2 27t 12, 1, 1622
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@ CHy 1&9 &A% d4AE HalAds 890 kJo]
2 g 3}t

@ CHy 1&E9] ¢d3 dAAE Ysirs 0, 159]
g g 3}t
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16.Ct2 22 0.10M LUMXIAM HA (K, =1.8x1078) |18. 2& (03)0] 2k (02)2 &8l == 83 MFH U SO0l
+89% 50mLE 0.10M NaOH #8% o=z =yst | CiSZ &S o M 2tSe S=-A 27 (2, A,
pH 2Mo|ct NaOH $=8% 50mLE 7tg= of ke, k2 E& &=0|H)
SHEFEo| =Estgict
'l Og(g) Oz(g> + O(g) (HH]'%>
12 1 o
Os(g) + O(g) 2. 204(g) (=%)
keykey 2 -1
pH @ P [03]7[0:]
k_.k _
@) klz L[05]1[05]72
kok_ _
® "104110,]17
1
2.9 @ ok k,[051°[02]72
s % ,, ;
H 72l NaOH =8 0| 21| (mL) 19.25 C, 1 atmOllAM 2AB,(g) + Bx(g) — 2AB;(g) 230l
st M = 22 A2 <H7|>0M BF D207
oloff st Aoz 222 AUS <E7[>HAM 2F (EH, A, BE gele| ga0| HY = EZ MM dletn]
n=mM? S°= EZF AEZnolny ZE J[H = oA |HE
1S
<K 7] > J1d stch)
G HA:= okatolu). =3 H° (kJ/mol) | S° (J/K * mol)
© FZANA e pHE 7R =), ABs(g) -300 250
© NaOH F&9 25mLE 7} 9] pHi= AB;(g) ~400 260
HA®9| pK,o} #t}. Bo(g) 0 200
© 6 @ © <RI
® 6, © @ 6, O, © @ o] Hkge o dkS-o|t}.
O e Fo dERE we o] dEwyd
17. 042 <271> & 8Y2| FZ4Y (colligative property)ol HEl A asshen
gt M¥oz g2 AHE 2F 12H? © o] W2 Akxow Wt
< H 7> D O @ ©
G aTERe Be g g ok wgne| | O O © 9.6 6
o A §oR o] B HAo| : PN L
© aoat Sue] o] Sale] olmgurh ek 20. 25 CollM Zn(OH).<| O?H_'E:. AM(Kp)7F 4.5%x10
© ot Sl B 0o G Erels olztH, pH 9.52 2t=E BHoAM Zn(OH)2(s)el
s aae g e maag || SHEE 2B Ik ge
7= = S
T ee T WA T = e D 6.7 x 107 M @ 9.0 x 10°° M
O 9, © ® 0, © @ 45 x 107 M @ 3.4 x 107 M
® O, © @® O, O, ©
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6. 2 & <SEJHoctane number) 1002] Z|=0|

S| 229}s!t 5 dEE IR 88 He?
O n—3HE el (n—heptane)
1. ots <E7(> & 2XH0| 22 AHEE 2 22 @ n—=H%1(n—octane)
72 A Lidst H2? @ 2,2,4—Ezto|wd | 21(2,2,4—trimethylpentane)
< w7 > @ 2,2,4—EZo|vE & ER1(2,2,4—trimethylheptane)
@ 58 2l (r-octane) - C wiaE Elalans oo .
© 2z 23932 Z(propylene glycol) 7. HE <EI>E dEF EEtes gl #Ze
© =% 4(toluene) Myolct 82 A2 2&F % Tl
@ 2-o]l A= 23N (2-isopropylhexane) < H 7] >
DO—>6 >0 — @ @ A= 72545 gESEle] o ~HE AA
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@O -0 —>6 — 0 © F=2 FeClz#t whg-sho] 2 xpae] AGAnkg-S
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© oldHL YolERZHAS F4E FIAA
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2. ct2 = MEIQN(CH,)T} O (CoH )0l CHEH Mmooz CiCch s
IE 22 Her @ S WA e F4a9x7t 2719 - OH=
@ o Ele] Fzxi= AALAH o] A 2hd seheoln

. L2 & &ZsH(sulfonation) HHS2| EXoll ofst
Moz Jiak 2% 22 A7
3. S & ExZ3l=(degree of unsaturation)7} 7+ O =E3} e YA A gukgo
2 Hde BAdoI? @ EE3E= FFE -SO:HE =JAI7I= 3F
@ CgHie oltt.
@ cyclohexene @ yrxele] #Estes vk s Wt
@ 1,3—pentadiene @ FHAoz Ho| 2ol EES A= LA
st FREZEEA] gE o)

O L7

4. R7|518t2 A2t Grignard Al2k2 HHSA|7{ 24t | 9. S & DNASH RNAO| CHE M™Ho =z JHEH ZX
LIS S YAUCE ol RIISEE Adl HLEH= 22 A2
Hoz J1& ge He? O DNAC = T2 H5A g H 2= (deoxyribose)
@ HCHO o]},
@ CH3CHO @ F4243%e DNAVE o]F UYATxE 71X =1
@ CH3;COOH 7] o] sk}
@ CH3COCHs @ 3Akel DNA9F RNAE AlEU FradAdwe] 3}st

Al kA o]t}
@ RNA°l 9= 4579 ¢97]= Adenine, Guanine,

=
(acetaldehyde)E ©Mst= Wacker 3dS TH Cytosine, Thymine©]t}.
517 fi5to] HREE 3erER JHE X 22 A=2?
AAHHCD
A 824 (CaCly)
A st++2] (CuCly)

@
@
®
@ <4 3k2ehE (PdCly)
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10.ct2 & 3E4| uS7|oM vig== Mz MZE |14, 725 5t0] HEESS MAME = JUE SEE2?
Mol Z} chAof tfst Moz JIE 22 ZH2? @ C,H5CO0C;Hs
@O &7 AEe] se S7Hent @ CH3COOCOCH;
@ BA7= AE] FAS=7E Hol 7]kolH ® CHs;COOCH;
@ A A7)l AFEEe} AFEEETE dol At ARt @ CH3COOC,Hs
£ 7}F 0otk
@ A7 NEIF MRS wF ] HEEO] 2L 15, WEkS slgE 5o RMAIM x|& dr2o| HI2MO|
Ao A-gstax Aol o a4AE I 2 =AMUE 71 A Hds A2?
Elg= O YolEzwA > #lAl > SF > ¥
Q@ EF4 > #Him > YolE2dAl > wilAl
11. SteHE2Tt 3t5ta 2 T X oA & X2 H2? @ EFd > HE > 9l > o] EzulA
3= 3}t @ = > EF4 > A > yolExlAl
del-SZ 2 s =
| (para=chlorobenzaldehyde) PUAGHUD 146 octee AsiA7|H ol EYH|=} S| 3
&} -2t A (para—xylene)  |CeHs—CoHs o ABIA|7|H ofm 20| =7
H =22 Al (bromobenzene) CsH5Br @D o}lH =
#| = (phenol) CeHs0H @ olH EAL
@ 3] 2] © (pyridine) CsHsN @ Tzgs
o} M| E ¥ +=(acetophenone) CsH5COCH;5 @ 7@@
Wl 2] 3] = (benzaldehyde) CsH5CHO =
©) o}d 9 (aniline) CsHsNH,
AolZ=Retel(eyclobutadiene) | CiH, 17.0lAEH 277} 3EXoz JIX|1 Y& EE7|=?
Wl ZAH(benzoic acid) CsH;COOH @ -OH
@ v 32 24l (naphthalene) CioHs @ —CO-
2~E}o] @ (styrene) CsHsCH=CHj, ® —CO00—
@ —CHO
12. Z2 3 propylene (CHzCH=CHp)Z} &E&ke| &I}
HISO| ElA k0|2 BAMS Esf X m, MA 18. HE| 21(CsH12) 2 O|MEA 2| =7
HE I FE 4NEe? L2
@ CH3CH,CH,Cl @ 3
@ CH,CICH=CH, @ 4
@ CH,CH=CHCI @ 5
@ CH3;CHCICH;
19. £8 & TS+ ZA3E o83t B oA EXte
13.50°2 sp° EMYTESE B JIXD Y& ma | SO HBVIS Sl F /S FHES?
sish2o| sisls 297 O A9 EFHAR)
@ Aold FFH(UV)

@ CH;CH.CH3
@ CH,=CHCHj;
@ CH,=C=CH,

@ A=ZvE 19 (chromatography)
@ X—74 3]dH(XRD)
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He 25 9 Jlo1?

< H 7] >
@ A7 © I E=EFA]Y © #H4I7]
® 427 @ dERFV
@ 171 @ 270 @ 371 @ 47

. 1kgel CaCN.7} =2 2tS35t01 NHa7h 24 =lchH
FEoEfolAM R Lo J[HI} B = =017
(Eh, CaCNOllE 20%2| =x=0| E0{AULL CaCN,2

k.

r

slstAlEE2 goe =z 71 s}

@ 56 L @ 112L @ 224 L @ 448 L

BHobof Cish Mo = J1E X 22 A2?

O g Fike FHFgol AA AxA, A=
AR T}

@

.
©® W7l T SO0, S0:2 e
Abdn] el dlle] =

Ztxo| AY T Al StEtEESAl0| <HT(|>ef
s ETME| 7|22 224 2| +=ATIAE HIE
AlF|H 2 El= HEHkcal)2Z2 71 IR gH2?
(gh, R = 0.082atm - L/mol - K, & Z|dl= o|4
Z|Mz2t 7 sict)

< H 7] >
Hy, + Cly, — 2HCI1 + 44.12 kcal
D 365 @ 394 @ 407 @ 441
CHEER A JlsoM dget g§M SHoZE JIE
X g2 #H2?
@ 223 ¥ (sputtering)
@ 3}8}7) A2 2F(chemical vapor deposition, CVD)
@ #8713 (vacuum evaporation)
@ ©]9d ¥ (annealing)

chg EBRasSai SolM sp®? EMALE TFHEA
e Ae?
@ telop =
@ =4
@ Bavpeia
@ Z

C ANE SUHSE H=SP| flsied dmUof At S
T2 0|85t Utk ths & = o} Lksigol| ofst
dYo= Ui gX 22 A2?

‘ 4ANH;3; + 50, — 4NO + 6H,O + 216,400 cal
D L2~EYEH (Ostwald)o|gtar 3},

@ WF(Pt)—-ZF(Rh) &=m|E A&}
©)
@

W Aol kg Akl e 7ba,

237k Fo] NHs¢F 0.9 55%H]([0.1/[NH;])7}F
2~2.3Y uf Akslgo] Hu7F ok

Do

. CIE 27| ERMLHIESS| HMEHel &H|ofHol| et

Mgolch, O, o S0iZ sEez g7 Bxlofzl

< H 7] >
o] af NaZCOQ)% e o dE=
ol 2 A3 A ()]t

o ZHo] oA StRUYoLE 3|8t s ARE
He AL (©)o]H,
@O @ NaCl © Ca(OH),
@ © NaOH © Ca(OH),
® @ NaCl © NaHCOs
@ @ NaOH © NaHCO3

O =16, H=12 JIdsic}
O O I Eg L 8
Q@ O FAdEF © 84
@ O Hdidrw L 8
@ O aAx © 2SR E
10.CH & H=Xel sz I X 22 A2
O T3t @ SHAA
@ &A(sol—gel) @ o]2-u3}
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