SISHEMT A} © 20114 038 202 27| 7|&Z2HX O NMXEHE CBT : www.comcbt.com

| 1S : Uptatst | ® 82 ® 88
1. FISHEN OISt LetNol 8% = JtE Heldr o 2427
1. O3S 2 &2 20 28 SUHAM 20l 0= & =2 20lct _ _ o
HAag e 2xs 1%& ;;.” /ﬂgus‘_p =y - @ FIS8Hes AXBHSI =)tole =M2 FASE HIXISH
- - ' 20ICH
- CHs CHz OH 2 CHs CHz CHs @ N2 U= FAS0| QA AE2 JIIRICH
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@ 2= AALZ MOI220/2+1 8O
@ CHsCH,0OH, CHCl; @ CHsCH,OH, CCl, -
® CHsCH:CHs, CHCls @ CH3CH,CHa, CCl 12. 02 4 S0IA MTASEIF IHE 2 FAE?
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3. alkene Ol ci%ol= 2H2? @ 3.0 x 102 @ 1.5 x 102
@ CeHia @ CeH ® 7.5 x 102 @ 3.7 x 10%
@ CgHio @ CgHs
14. 02 ABIBIABIZ0| (HEH B YO2 22 A7
4. 79.59g Fe 9 30.40g O 2 L&5lD Y= A2 3529
ASAIS? (B Fe 9 SRS 55.85g, 02 2&E A2 Znis) + Hz 504 {ag) — Zn504 (agd + Hz {q)
16.00g OIC}.)
@ FeO, @ Fes0s @ OF1Q] AtBlA= Q0IAl +22 2JHOl HXZ 20| AtSIE
® FesOq @ Fes04 -
@ A= 149 MXE YD SASC
5. #AZ2A(CiH201¢) 684g S 20 =0 EHELE 4.0L ® Ot2 SHAMOILH
2 OIEAS M 0] Mo S=sE(M)=? @ 2A= SLAHOICH
™ 0.25 ® 0.50
® 0.75 @ 1.00 15, Ol AT 222D S(isopropy! alcohol)E £ LIEIH HE?
@ CHs~CH,~OH @ CHs~CH(OH)~CHs
6. BF& Scli aZa 287 ® CHs~CH(OH)-CHe~CH; @ CHs-CHe—CH,-OH
® Mot - coulomb(C) @ &F - ampere(A)
® &2 - volt(V) @ Ol X — watt(W) 16. &t& #x2 01§82 FHAUIN?
7. 012 2Hol o AL Ka 20l OIS 22 0, S = 4 Y\ N
AOl MIDIDH JbE 2 e Ci \ / O—CH,—COOH
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@ 0 ® 19 17. N 2 AH3H2D} +4 Q1 2129
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Ao] Y= 1.188g/mL OICH) 18. OIS = HI24 ZRASS ot= 2427
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10. ZZAHHCOOH)2| 0I23F Al4=(K,)= 1.80 x 1074 0ICH. 19. OIS = sigt=29 AEAZ0| JIIE =2 22?
%(E;Mﬂ IS4 20l ZS& & 2 % I 0|23 @ Cy4Hg04 @ CyoHs0Ss
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@ 1ppb < 1ppt < 1ppm
@ 1ppb < 1ppm < 1ppt

2 =AUZ 20 =3
@ 1ppt < 1ppb < 1ppm
@ 1ppm < 1ppb < 1ppt

2 A ZEE SAMLAEF(CaC04)2 RHE Of
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2O JIGSCH TIHLIN = DHMAES A2
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22 Y40
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BER0 2 SHG
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DK, = 4.76 9 OLKIE At 2Ze] pHI} 4.762 )
|CH,C00™]
[CH,COOH] < ate goren
® 0.18 @ 0.36
® 0.50 @ 1.00
20.00mL 2/ 0.1000M Mg®'E 0.1000M CI' & HE &I DX}

8Lt CI'Z 40.00mL HIt5HYS M, 0 82 =0A Hg™
o = o A0FRIJI?(E, HgoCla(s) = Hg.* (aq) +
2CI7(aq), Ke = 1.2 x 107'80IC}.)

@ 7.7 x 10°M @ 1.2 x 107°M

® 6.7 x 107'M @ 3.3 x 107"°M

Ct8 &0 R4E MX2 sFHE MU0l 25TCTUH A 1.05V
OIQUCH E%¢ = 0.80V & [, 842 20| &2l M pH
24272 (&, Ag'(ag) + e- — Ag(s) E° = 0.80 V)

Ptisd [ Hz C1,0atrnd [ H+ (1 Ag* (1,0 M| Agls)

@® 2.1 @ 3.2

® 4.2 @ 8.4

o2 UK %= SHE2XNSES 0I=2M210E 0.1M 20 &S
AR ST H = (activiity coefficient)& 202t & %= U
=7

@0 @ 0.1

® 0.5 @ 1

OIKI A2 =9 Hg? 0I122 H&5)| A5G0 o
Mg(EDTA)* £ Ji5t0l & 42 U8 |2lE Mg? EDTA E
= 2Hoz MHS £ QCH 0 I 25-EDTA =2 o4
ab4=(K; : formation constant)2 Hlwe2F MEEHO 0|£0|

SN dZE H2?

@ Kipg > Kimg : 208 = H(indirect titration)
@ Kipg > Kimg : X2 =& (displacement titration)
® Kimg > Kipg @ 2H® = 3H(indirect titration)
@ Kimg > King @ X8 = (displacement titration)
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@ A=Z¥e 2420 558 20 A= H BN BEA @ BsH @ e
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47. WS EEZS HOIMS ABGI0I0F IR £2 ZDE A=
3US : JJIEA | deE ALK

b

|2 XHAES J|IE2H 8 X2HIE CBT @ www.comcbt.com



StetEMI|AL © 20114 03& 20 Z7| Z7IZE2X O HMIE2ME CBT : www.comebt.com
® A2O ZH0l B LW UX 22 AL Ch.
@ AZ29 ZH0| &0l HEEHAS sk 2 AL @ 3CHH = 4S9 =9 A0 ZMAHE=E HOIMIF &M
ANSZo 98 H20| SAASH Us2 = Ao ole O ZRst 2EAEIBHM (population inversion)S
@ AmSS 2= L EAL=0 =°T S5t 01Dl 20 LASZ0| 2oLl 0L,
@ J12|19 220| Xzx= HE B2
_ 56. ot& AT+ HIIF HIIAMHZ HOIE If Exdtle =
48, HOIMES2EIIII0 ABE S 20| O 2427 AEe9
@ 22dHGlobar : silicon carbide rod) @ =cH @ =M
@ Nernst Glower ® XolA @ XA
@ Tungsten filament lamp
@ Deuterium |amp 57. NMR AHEZEO| 1X} AHEZ &0 st A= &HO
2 Sgl A2?
49, Y S0 &AL SoHEHH Us B2 &2 MIIIF 24 D SSet HES UE EF 2222 WFI| ot A2
otH =Ch 0|2 20| U= HIEH BHE2? A SEZ0HA ZE=Ch.
@ &ds0ol=t @ Wedst @ BIS A== Ul JHe 220120 HelolAds =
@ 2= @ H2EO| XS0l H LK 2=CH.
@ U9 TUaszeE 0l A0 JAEse D2 SS6t &
50. HZ W QIO FBES FT= ONRA IE H2IOh Y A axtel =l Sioh 23=0, ne2 FoA
=7 @ XS Aa= JlolE XIIE 22060
O SR+SE @ 2X° PEH S 1
= 58. Fourier & E22ZJ|0M 0.2cm™ 2 SdHs2 22HdH A
x| & = Dpel A K )
® Horat ® Fuxd S0l SXO0I0F 5= Hal= 2 cm It SI0I0F BH=Ct?
51. X8 BZHUA SMe KUNE HINS2 HEAIE 2 ® 0.2 ® 25
=J|JF OotLl H27 ® 5 @ 10
@ JIH-s&HED| @ d&A 20| i
@ BE=H2 @ YIS ] 59. TMS(Etramethylsilane)S PN I%%“(NMR)E—%%* Ol DI
= SAZAN OIS LBt o2 AIZE=CH 0|0 et 8o
2 27X %2 He?
52. Z&32 HJIE HIAZE &= A= SZ=ZHUA Az & o .
2 HOIZ =H5tLl =30 0.92 LIEHKRILH 0 82 2 @ Chemical shift && 0 ppm 2t=Ch
ZHUHAM 2RO MIIE |eHe 2/322 5t &2 A2 @ F=A8XE 25 12001 EMol=d 25 s2s ==0I
sEE 152 & M, E§ZAMJIE UEtUWse =32 2 Jl 20 =2Yst Peak(Singlet) 22 LIEFHCE.
USE NS, LA £AS SLOH NS sE= &= ® J12Ig EWOF A0 W2 TMS 44 AXE UE 02
ol &t JtEeh) 2 2X9 &4 AXLLH M XIIZ(High Field) ol A
@ 6.0 @ 9.0 peakJt LIEFHCE.
@ 13.5 @® 20.3 @ EH0l HAN 2= HIXRst HER2 RIJ| S0H0l & =0t
&A&0| HelotCt.
53. Monochromator?l slit widthE ZJiot2 i 2Me= &
ACZ JIE 22 A7 60. A3 2 =5 22 XSG 23 "Hluws EckA0r X
_ S o] AtA St MO O X 2o He
@ resolution0] 2tAStCH @ peak widthJot SO0HXICEH s Z@ol B0 Uet S22 IS 82 A7
< U 2N U =
@ 2ol MIIDF ZABCL @ grating 38 S0 SIHEICH Ol 2 =4 L=k =0
@ X3 2%IF =0+ |XE E201 &0
54, TS Z&ED| & XNAE/IAZ A (UV/VIS) AHIESH SN 2 @ EX LEIF S
SOl w= A2 @ A2 FXIF SAD BE AU L B O MBI
D ZESH 2(photomultiplier tube) 0l ®C}
@ 2=z 0IH(bolometer)
ot = o ;
(3 ZC0|2E Hi Y (photodiode array) | A40t= : J| D124
@ Hol 0ls &Xl(charge-transfer device)
61. =& MA-MZ Y (Cyclic voltammetry)dil st &Ho=z E
55. HOIKZA HAHUSH e 2% = 82 27 gxer
@ HOIME LM =0 ZQs HLS YoM 3 ©) ;H:: IJEOE'MOW“ I*XA}(forwarstcan) %?EE @%?E
=EX0] 7;-|j|l:cl>|-x\_1’ M EAIMS RIS S 242 g il_—:l-jl. = |'(R€V€I’S€ scan) Btstoz RAENA MPE
og FXCl HMUXZESS HISAEZ MOIAIDI= BE ==
Ol Ct. @ MAXM=O] HHAQ| 20X, 882 AJ|le EAXO]
@ HOINLMO 0| Hl= REYES S= YOIH HE etz Jell = A 20
O] AUXII KtetEcts 2 X2 HESIH S22 U X @ JIYEIElANE =222 F2W S22 R
£ e 2R 26t sH22 &= Z 20/ Hol 2L,
@ dIOIMUIA LASZE0] LOLID| Rk REYUHEZ @ JIYBIS0ME 2222 A0 S22 &9
M2 X0 Ex2 U2 220 E2 220 U XH0l= 0.0592/n volt OIC.
22 NABE JIE2H 8XA2XE CBT © www.comcbt.com
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ZZI2JHII0A HEE=20OZ =2 AI=2oteE 8227

O Hote=2 &= @ Hwz d=2

® Z3Iz2Y M= @ = =2

2.00mmol o &Il 2.00V &<otE X MXE Sot:

Olsg M st MIIHQ o] J)j= o Z J 2D? (&,

Faraday 4&t&== 96500 C/mol OIC}.)

@ 193 @ 386

@ 483 @ 965

0s & =24 H(mass spectrometer)2l 0] 23 0]

ol 27

® sts+E 0|23HCl) @ HIMAIZHTime Of Flight)d

@ ®X BA(E) @ WE 2RS4 (FAB)Y

o2 EIED}EJEHHIOH et 8O Z2 E2l 2427

O 20I2We =X NEE=s 2029 HEEISALE
1 M3t P Ts&% ol AJIH g2 g=Ct.

@ S0I2uWE £=X0AN neta== 2I1 S0I2E0 101 8
0120l O &2 20| LB-AOICH

@ 22 A 22 2 20 ol2s 028 It X
= 2ASSEOCZ HEAIHN 22 7‘*6H§9| I T
£ 9tot=Ct.

@® ¢t 2ty ol AROIEDNTINANE 0l25 ANMENE
2380 XA 20l E0HAH 0Ol2=2 22I8t0.

AE UM HS(2 2 = 34.1g)s IO MY

e P22 2g = 2 MH5I 24 4= QULH Al

r\)
&2l
~
Q

Z 50.0mLOIl KIZE S22 €2 =
2 MI|2dlietH HHol=d 7
mag/mL QIJF?(E,

o s&ke= ¥ Heidlol &= F =
96485C/mol OICt.)

2=l + 260 Hz5 + 1z —= S(s)+ PHY + 2
@ 0.139 ® 0.277
® 0.554 @ 2.22
AN22AY JIZ2ES XEHE 2CT2)WOR JISEGH
A Ol & 220 &2 S02F IUXl X012 AB2c9 &
22 ZEFHo= IU2AH2?
@ AXFAIEZY (DSC) @ Y LASHY (TG)
@ AlIXZEE 24 (DTA) @ =¥ =M (DIE)
BIEZEHISH A BtSE20 MHZ22 A =THIOF E6HA 1
00 2 2&9 2=TIt #EE 19 2AHIAZE 2240
2t =01
O Mg @ a9
@ gAY @ BE=E2FS

o=z EEDPEJEHJLIOH/\-I OX=2& X2 s&E
= 289 &S ol R Bli=

0.080M o Xet OO7OI\/|°| SOl EEEUMAM 22 AZ20E
8 =22l H0l= Ax=400 0112 As=3600IACt. & B
= XDP Ea*El OIXIAIZ 10mLOl 0.160M2 S LH—‘?‘—&—’E%
1OmLE Jtotd JAZ0tEEE 2UACLI, Sl HOl
= Ax=520 0|11 As=6000IRiCt. OIXIAIZ = X< S_'.:_t
2 MeIDL?

@ 0.071 @ 0.097

70.

71.

72.

73.

74.

75.

76.

77.

® 0.14 @ 0.97

E20|23 A EDI(FID)0l et & = S8l 2427
O AAGHA %= JIHE 220t AT

@ dg22 ¢9A0t 107 B2 [

® CO, = 240 I35ttt

@ EtARAXS 20 ot 228t

"'ﬂl EEXﬂol TEI(HI =2 M%EIE AR =4

@ ol2ws IZ20tEeHl @ =24 2[R0t e2HTl

® &= IAZ0t&cHIl @ HiAH 2 Z0tEeH Ol

AR MY s Yoz g2 A2?

D NZ TE H2IEE 2tE & = HI|IH 28U S8
£ H¥olo 2 g0 dHES SHE = U

@ LU2 XA2L0| s B, HMEHOILL HI=0H SO
N MY d2ds 22 £+ UL

@ MAXNYES FEHEY, NI S22 5+ UL

@ KA2S AL SH AFZEIH SLE oA o
SIFIC,

22X ZSEAYEO 2 JIX S20 st 2¥oz 21X

ot H=29

Ls AL T

@D |I L Mztst 2XREO AN 0l=eHC.

@ ZAZ0IEJHTII} ZAI2 FI0Is0l 2ol =2Ie st
Eo| HE1} =0I0l 0l SEHCH.

@® DNS™ 29| AN 2E0l 0IZ&tCt,

@ polypeptide 2 SHEHZEIS] DNA ANES ZHSHH

MNES2X ZS2HZHA DEHSH ZEHZ HEotes &R

=7

O Y2 MA-MFI nEEDA

@ AR MQ-DF0H NFRED

@ 22T MA-MZI NRER

@® S22 M-I nFEFA

2X20l 100,000Da 2 X0l MYy SE HEst 2XH2

e 2HAYOoZ 2HGINA E M AI2E £+ JAse 0128

g oZ JiE MYst 212?

® XA 0|23t @ 38t 0123

® Eet=0F 0I5 @ ™22 0I23

IAZ0tE0HT =22l ol A | S(resolution)E ZIJHAI|

= B Bre Q| ot H27?

O 28 Y0

@ FUAIZO Y= SIOHAIZITH

@ o 202 =IHAIZICH

@ =M2 AKX AJIE 2AA2ITH

S0l 2018 EME £ As 525 CdE HI|gstEA

B2 0|26l 246104 SHOE, OS2 =& 0™ &D|5+8

BEAYE WdEioteE A0l AUHESZ IS MESHII?

@O 8s& Zcet22H1l (conventional polarography)
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@ ZEA Zetz2eH1l (pulse polarography)
@ BA MF2Y (pulse amperometry)
@ A2 "2 249 (anodic striping method)

S [Og]2 HEEZ0I0IS(CHBr ol 2EAHEHQ| (X
DEols m/z = 1) M TI3E CioHsBrsg &S0 ol & SHCE.
Os 89 & 22 Ha?

M b
a C
miz —>

@ O3 a=s 2 I3 MY AATAZM, M I139 28 Z
= 0l 2421 A 0lCt.

@ 3Dt 449 A4S ER019] 22019 ES(2AI}F 4I40|
Jl H=0ICH.

® 032 c= MPO Az SRICH S = IR 2 AE
o JI0{2 LIEFLHCH,

@ M1t bo EDID} 22 A2 B3A2 220 5 S/AEL
oI C'® I Br® &EF0l 242t 1/24 I E&0ICH

CUHIAZ2OIEDNTIINA 2els88 0110 2elAls ©
= AI217] Aol 21271 22l (gradient elution)S AFE&HC
0 SEUME S0 0 &2 BgAIA F=I1?

S
=

= ATS MAE2HMHE CBT PC H&E : www.comcbt.com
= =EH HUEME CBT 2HY WM& : m.comcbt.com
JIE2H ¢ s URZE - www.comcbt.com/xe
= =2 =| N S =2 0H O
=0| 2HZO0| OtLl QIEHUO2 2HE ZED NESO2 MEGHH
] i RODA, & LE, HENX KBste PR JIE2H Sy X
= = 2oz MM AENA AIE5t= OMR &Alo| CBTE MIZ2&
< g LICH.
= < PC H&E 2 DHIY HA 2 o
WAIE/stME 22|J|SE MZELICH
@ = - @ _ _
a0H 51 NaOH 21| QY L QNI 2HE A K29 HES MU2ME CBT
OIAl ZOIBIMIR.
- bl
E\\ o 1[2]3]4]5]6[7][8]9]10
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