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CBE.10000 3% % 2}stat M= (Integrating Chemistry and Biology into Engineering) 3:0:3(3)
= =52 dtiMeel 71y TR0t otF=z He=4 = 7|2l 8l =8 A0 ti3dt7| et XI& 7hs
ob 3 7|l=0f 2HE Jigur ;2§ CHELCH O 7FO| g, At=l, dHA 248 125ks St (et
stet, dEste| 7|x1fekE FRot0f, tetd ofuHX|, =g, c>”*7'”01 7|Eo| At ol WY S Bl

CBE.20001 EXI28H4¥ (Molecular Engineering Laboratory) 1:6:3(6)
= =2 sRtEelE OfBis| ¢fet 7|Z=Aent **34 O|25 CHECL EYste| 7|X0|=21F Fig, d2| 24t BS
S| 7| LR 1 21 s ATt ot dEsletaohit IRAEele| 7R s CiF 2 s okt

ED
CBE.20002 ‘HE3IStE 3 A2 (Basic Principles for Chemical and Biomolecular Engineering)  3:0:3(3)

= do0M= dHststssto| sy Az[Ql HE 8 oHX| BEE YA Z Higoz dHssStEs SHE
O|siott, &rEff EEAN 22 4 LHAZ 08510 =X ZHZ = LYHS S5t
CBE.20003 37|28t (Industrial Organic Chemlstry) 3:0:3(3)
w7\ otet Mol MES et A (Precursor), Ml (intermediate)S2 MAE2=ZE AE3H5H &
SeE, S8 Mz 2", 7= 4 S0 st Efél:f

CBE.20005 ‘#3156 (Chemical and Biomolecular Engineering Analysis) 3:0:3
otetEstolM He = Us WHAL ZASHO| TS Chder =X ALHE R, ZF =X AUE SO

LH o

ZFe Tostol FOIZ BHE STt o] SOt NS wHS Mol 4 U2 it T3,

=] H= =
MATLABIt HYSYSE O[&3t0] Ol2fct BESS AT A= st o5ty 2X 0o HEE:
£ 0 (d4=3HF: MAS.10001, MAS.10002)

CBE.20006 *“§|-'- XA L (Intmductlon to Numerical Methods for Chemical and Biomolecular Engineers) 3:0:3
Mats XA MY 52 AXL o 20f0 £5t= HAZEC Z2ME siZst= O AF8El= CHYst ==
NI = *7H°¢“:f. O] Mf=0jM= =202 A0 MATLABZ H$ 1 O|F 0|&d{ MEztstssta A

2 Za°t ZHE2 sHZsE0t (d=1=: MAS.10001, MAS.10002)

CBE.20007 “dHs|stgst

1oto
gols dFstetsotat

9| ZI2dH|(My CBE-Career Planning in Chemical and Biomolecular Engineering) 1:0:1
S SO A shl-st

= St St Sh 3 WSty 43 uFRol 7|3 ME, ¢ 20kt ot
A A =l MEjEo| H2|of B, MYt SXENS TEE A2 7|2 E MIgULh =ZddE
= 100/ JHEol EoR 50 X|EuE T & oo UHSt A8S St & gLCh

CBE.20008 *43}ZE2|3}8t | (Physical Chemistry for Chemical and Biomolecular Engineers I) 3:0:3
= g2 gtet 32| 7|20 k= g9st 48y, =2t g et A FH0of 9tE HFHLFS =23t
st nEg FHE SICL 7|2XQl JHEol olsfet =0 dtetasto| MY EE2 S =2ltetel 884d
2 SHEE0A ECt AMEE MZA|Z| DX SHCE

CBE.20060 “4HEX}Z St (Biomolecular Engineering) 3:0:3(3)
2 52 dYAYo 3aHd 382 fld Bdo d=9d 7|2 R2E Zolsiot

CBE.20061 “4E3}st83%t (Biochemical Engineering) 3:0:3(3)
= =22 0dE, sAE ME e 2428 0|8%ts 23732l olsiet 7Heo| East Chdst IotA
ol X|AlZ CHEC

CBE.30001 *4H3}etZSHAME (Chemical and Biomolecular Engineering Laboratory) 1:6:3(6)
2 t=0MEs ddztstssts ddsts o 7HX| dEEel JeES —|0|_' 0|2 AH| "‘X"Oll—f =
of B=Al7l= 887|282 &5t E oict O U= H8%(M3}, Foj/ig, S22 22l 24, &
et Lt E, dHSSH 200 Ot iyl AR 7= tHde=E i
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1S Be B3t Y ME WSOl £ DUl ST YD IO ¥Sylol 27| U W2 of
SspoiLt BHSAIAYO| S-S WIlsls WS PO 213 9l ME ¥ ZE DY ZojojME B
Y N2 AASALL SNoteE Wad 22 U SN WHES CEC #S

7] BY Zolojas
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CBE.30021 #2|37% (Separation Processes) 3:0:3(3)
=27l 7|EL Maziet MEe Z2|FA #Et ofLgt Estel, ME3d SME O 52740| =O0tX|
I Ao X1|“7HH*°| d3S ZHRSCL 2 ntE2 243 dAEe| E2l3Ho East #2[7|=0 ofst 7|2
HE|2| OSiE =8E o0, YTt O CIEh A4l EXELSH, 2|0 ME23d MEQ 220 B0l AHE
Cle S%k o|lnst AZ0rE LD Y otE2| 3™ 59| 7|XE CHECHAM4=1H=2: CBE.20002, CBE.30022)

CBE.30022 ‘#3383 HHSt (Chemical and Biomolecular Engineering Thermodynamics) 3:0:3(3)
|=|7(l' gost2 HEgoz ERSID CHYst XAEME O[6st7| et AlAH” didir WY O|E2 CHE
£3| oHX|, 2tg, MHEI, L7 T 2K ZHSHH M8 = URF JjEMYS Ex
?_“:f. O|E {dtd oHXx| 7iE A &, AE=LD U 719y, 8y A ov8d, STA dy, 8U0|E,
HUEXL| g9t Hs 52 BFEHCE Z2o|oto)
CBE.30031 ‘H3SFHM At (Fluid Mechanics for Chemical and Biomolecular Engineering) 3:0:3(3)
SE0| el AHE sfMdlol 22|He §EH2 oldig = JAEE 7|2 HHES Zosict A5y dgt
of JjEat HsuEAl 2eUFHA A 1'?'5 -rrﬂ|°| TEHHA S A5t Hi'lof AEA %%%”gﬁlq
sfMut XA S CHECH SEEO0FE OMIE S &% SE Hele-Shaw B8, 7("7|“—‘|E-2%, 2235
£ 2 CHEL: (d5=1t=: CBE.20005)
CBE.30032 €i} #X}2| 0| S (Heat and Molecular Transfer) 3:0:3(3)
MEotetgetl 3otE SHES0A € S 2X0|S2| dd2 & O #0| O[siAlZ]7] 2[5t0] ofLHX|et HEk
HE HAZ M8 SEEFSYHR EHE 0|8%ts HHES Zoloirt ®ETh 1tst7| =200 A O1|“E|
= QI EXto| 0|5 E 7tsotH HYXNOZE oMot 5HS HiYSH7| ISt SHEENAH SXHE QI
=Ml st of2 AASQ| At s Ao CHSHY LEAZ|D EEA =Y HAMSICH
CBE.30041 37dZ2 AR} HO] (Process Simulation and Control) 3:1:3(3)
iet 9 MEEA 3732 HE2F 2|24 2H, b HEet 38 AS2| 7|2 it MAZAL &
HE 38 ZEo| MAziet Mol Y, Jl|':H“ J(1|019f lLl':-urJ':X1|01 71t MMEE daMo

B0l CHoto] Zolstot.

CBE.30051 IEX}I3S7HE (Introduction to Macromolecular Engineering) 3:0:3(3)
DFEXtarsk 8 Zok Muto| 2 JHECEN nEXe g, X, 43, FEfS, Mo|Hy, FHEHY, 7|

AX 24, 7t S0 thet 7|x=7ig& CHEC

CBE.30062 ‘4= H3} (Bioinformatics) 3:0:3(3)
Z2 dEctnt 4230 £O0tY L FEO| 40| ZLXe= BIOME0 et Ol dES 28X
ol 2|, siAM, 80| off ZsiX[2 ALt & =0 M= sequence alignmentZ2FE A|ZSH0] O O]
E{H|O| AA| AR CHMA X OfF, X|YA EHAIZHEYA 2|0 ZT2E|QLYA M HEEEX
2|, Jd2|1 cheminformatics S CH2LC| s MEX HSHO| HIO|QEIN|Q| MK Ql 28 o2} s M
& ek S0 25t =gt

CBE.30063 CHAFSEH 3! g M=t 2 (Introduction to Metabolic Engineering and Synthetic Biology) 3:0:3
7<|:I. 3 gl MO SISHRE AHAL] Aol.ol'— MOIH7F ME O 30| AFRE|T QICH gL} A9l M2

2|7t °J°Fi HEZS dA5t7| M S35 Qe 20| ot M, CHEEo| 42 ddH U= Xﬂ“o *”
)‘*Of7| eiM= AT 2[AX|LojZo| Easit % o= &2 MAXHY AXLIOES ?—l*H A8 El=
CHfeh CHAS S A St dlES 78 A75ke AS SHE SICL ARSSe| 7|2 A1 HE 58S
F0| SHEEZ St UASS0lets dE3etsstof Mz22 S5t 200 et O3S S=Ct H=E0 /4
A 2l2 A4 2 24 J2|1a 0|F o|3of 283t P d=S 20k tiet 7|8t X|Al2 STt



CBE.30071 T7|2}et3 %t (Electrochemical Principles for Chemical and Biomolecular Engineering) 3:0:3
2 dol= oy ™7|zetit8S sEtet MEotstast A|AHSl Ofsof Eatt 7|X2H TI|stetse2
5t

CHELCEL 2 Z2/& Sdf, T7I=tety 7|= ElsS S5A1712, A Hig2|, drHEX § F7(=tet A
2ES Of3fA|ZIC

CBE.40004 ‘4313 = 2|2tStI(Physical Chemistry for Chemical and Biomolecular Engineers Il)  3:0:3(3)
ARt TS 0A Schrodinger HHA! R A LAGStS = USHY A AxQf 2 Xt 2At, CHAXE 2
el 3R & etdeE 2yt AESHE, EXNESdYeE BAt RS BMTICE HUEX,
O|lE & LI37|E #&= =22 FSotn aNAMEfe 23N #X 52 Ed=2 2lEEcE EMTICH
CBE.40041 37 % HZE C|XIQl (Techniques of Process and Product Design) 3:0:3(3)
2 52 tetastol J|xXAMel 23 H E X|, g9st, 7|H 22|, € X =2 MY S2 HECE
A el ME HE ME H S™ES2 CIAQISH=0H Z2ost WHES 9= H=0|C WHENMoZ
= WEHQ CIXIeIEE2 TFH=Sts HAFEH ZARE A|Z@h(Visualization), d2|1 2tE JefoZd 24
(graphical analysis)it =ot™ == 72 A (mathematical programming)= Hi$1 AX|L|O1E 7|= ZHH
HItof| it HE 2 &5dts E2 2 438tE 2%t7|9| Capstone Design IH=2 9o+ CIXtQl HHHES
Hi-2Ct. (M==1+=: CBE.20002, CBE.30021, CBE.30022)

CBE.40042 MHs|58%} CIXIQl T2MHE (Chamical and Biomolecular Engineering Capstone Design Project)  3:0:3(3)
2 52 49 S0 HHSISHES0|AM B2 7|Z=X[AE2 08, 02l MEnt 0|F Mitsty| st HA37E L
Arelg HEstn HiR= =00 Zelet o Bl —2ME 2|FO|ECRE UM O|F0{X[= LF0|CL 3A 3
ZtK| EHAIQ] CIXIRl 1HHO| QUCE Phase-I: MASH| JSkH= XS0 TS A|R/7|=x=ARE BXd B2, Phase-ll:
JWEAEH, Phase-lll: &fMAA S dA AHZR, ZF SHd ElO| {St= MBS MEHSH Raw material TTRFE
A SEEA R HOIEK|] T Enterprise AR 0FES HIRA EICh (M==1}=: CBE.30011, CBE.30021, CBE.40041)

CBE.40044 =X} R0}l AlZ|0|M2| 7|X (Introduction to Molecular Modeling and Simulations)  3:0:3
£ M=0|M= e B CHehR Sd0| EXF AlZg[0|Me| 7| HRHES W1 38%. £95| YAt stk A
M dotofM CHE= 0|22 EME, =2 AFH AlZgolMel 7|2 2| H Zttet 3, a2 7|E

—

m]
[ 10 =21
ofet AZEQOIE 0|83t AlZ2|o|dE S8l ZWE =E5k= WIS A & (M==1t=: CBE.20006)

CBE.40052 MH3et38t 11 EXIeHd (Polymer Synthesis for Chemical and Biomolecular Engineers) 3:0:3

DEA gl 7|=er 450 2ot off S ME DrEQLCL 2 nuFoMEs OYe fdo SHE

2, At 20, 20|12, ¥ol2 5)2 HAHUSI s9tol oish th&H, ojzist g 380l &Y ¥
ot OIAE ZelgL .
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CBE.40055 L}.=3}8t7|= (Nanochemical Technology) 3:0:3(3)
£ =0ME Lieatet7|s2o| 7|2 O|2Ent H™XAEE Zoloirt. &4, XL 0/, =5

2 TRl Z(building blocks)S0| OJEA Lt=Tx=E HES 7
AEHZ CIRED LR AAE 49| HHTAHE S
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CBE.40061 ME MAHZz 9l o}st A (Biorefineries for Fuels and Chemicals) 3:0:3(3)
O] It=0|M= HIO|QUIAZRE R{Feidt= HIO|RLAZ2l HIO|3lstEHS AASHY| 2|9t HHO| 2 2|mto|

=
He2| 8 Hole 7iEh MY Yles SHH2R CHELL =9, FNHQ SH o4 Hojz2|mto|Hz|, =

M I3, EHWE, dIXt o= CH7HE HiO|R 7|8t MitEo| MEHHQl 7|eX REZ|SE ZHTt

CBE.40062 *E&2|33% (Bioseparation Engineering) 3:0:3

2 =22 dE2238 7|9 7|2 2ot 88 TEHE CHRD, M=, CHE M 5 HO|R =

2ol 2E|E fIT ChYot Sy T2 Holetht

CBE.40063 “4EA|ARO| 38X fI2| (Engineering Principles in Biological Systems) 3:0:3
A

2 D022 MEE mRN A0 22|H 2|8 ABLICL RNA AL AZHD 9l sjop W e
Ao MBI AAHOA Mafst RES AT BASts WHO| CfoiM CHEE MEYLICH
So|A| MOpQlE AAHO| TRHAS 24ot7| 93 43H BYS 1| 2
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CBE.40064 ME3sls et HGO|E 24 9 7|AERS (Big Data Analysis and Machine Leaming for Biotechnology)  3:0:3
7o BE 1}&7|& EO00|A HIHOlHE B2 H3E of7|stn S, 0IE1_ WEHOA, 2 DIFFON
= SHEEA ZAFE 24, Ho|2 HIHOo|E 24 U Hilzld HHEo it AVE stIX & 2
=M E A= ASEHE ou%% et et x "*E el 8 2a 7s OES At g7 CHE N
g HMe Nelof 2™ 2310 JAZ (M5 CBE.20060, CBE.20061)
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CBE.40072 MI{MojL{X|SSte| 0|8l (Introduction to New and Renewable Energy) 3:0:3
2 H=0|M= Cheh MR o X[of CHSHA A7HE StCh SHE 48Hd +=F0|M Olsied

—

A O]
™ M
2 ZoE @ FAU=RTX|, EWYTX|, O|XHX|, HiO|2o|H X0 CHSiM ZHE R SE0 CHEHA

Jol= 3
CBE.40073 O|M|HXIE (Microelectronics Processes) 3:0:3(3)
1

EXHHE Hz= 390 e| CHEXNCQl Unit Operation Process &, 5%, AstEhs, 0|2 F¢, 2
Sputtering tetEE Z3FEES A oyt Bl 3 E0| 01::171| %F Chip =30

| A& SFettt

CBE.40074 “d3137|7|2M (Instrumental Analysis for Chemical and Biomolecular Engineering) 3:0:3(3)
SSEEN SHO Xt FXE ARSI 24 X E SHZSHY| flo, FXESE, EXEEE, XY

ST, ZTEAY, 2 MY I EMY, A20tE d2fol 7gt 22lY & oYt 24 7|7
#al, AFR 3 3 382 O E CHECL
CBE.40075 EZ315387|2 (Introduction to Environmental Chemical Engineering) 3:0:3
SSEEN SHe gt X8 A5t M EXME 257 fidl, ’AEEY, EXEEY, Y|
SHE, HTEAY, BH 2MH, ﬁ7|2f§?—.’?’_—*—1ﬂ, Jd=0tE J2io 7Yk 22|Y & Chget 24 7(7]
e, A U 282 ofE CHELCL
CBE.49900 *dH3}etZSHEZ (Special Topics in Chemical and Biomolecular Engineering) 3:0:3(3)
712 nuts o|e MHststzstol 22 O|E Bl S820I2] A7t Eash M, 37| A& 2| F
b2 oEE QF
PN = 8

HME dsto g g YA 2HEC

CBE.49901 “dH3}stZSHEZ I (Special Topics in Chemical and Biomolecular Engineering 1l) 2:0:2(2)

7|K wits ole dFzistEstol Mz2 02 A 38=20F 2717t e W, st7| AR AT =
£ 59 g &= AR 889 U 2IGECL

CBE.49902 “dH3I=t3SHEZ NIl (Special Topics in Chemical and Biomolecular Engineering Ill)  1:0:1(1)
7|1F nitg 0| YHtstEso] MER Ol & S0 747t Had o, st7| AlE ZHo| F=

HME ot Mae = A=E 889 UA 2JEChH

CBE91000 ZAUAT (Undergraduate Research) 0:6:3
MHotstgsto| 7|2 R/E|E Olsfstl 88 = Ues &O0FE MESHY X[m0l X|E3to SHATLE
SBhCE

CBE91100 ZHE YT (Individual Study) 0:6:1

J|xEgtetE ROl T Vs ATE0FE MY HEuro K=ot 7|=ATFE AT

CBE.93000 AM|O|L} (Seminar for Undergraduate Students) 1:0:1
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CBE.50002 23386l (Engineering Applied Mathematics) 3:0:3(4)

shetZsto] ofa| ROpN FFots +BHH DUl SIMH S o] Sl MY WOl WA o
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HE CHFELD Ao HIMEEE siAdstry| fot EsliM, 858, WKBO|E &2 A7{SHH, HO|IH A O

M O|EQ| Aot ™ SHE o= WS AIfSHCE

BE.50003 3}Z %54 (Numerical Methods for Chemical Engineers) 3:0:3(4)
(o]

@
SHEIBBIOIN CHEA Ele $31E 2Ho| SXoIE Tot7| sto] MELh, ME L HIMY WY
Aojgargael £7|x U FAX 2HE CHR0f K3 A0 o3 HO|E WYl Y I

st 38 % HE C|XtQl (Chemical Process and Product Design) 3:0:3
¢t Define-Generate-Decide-Implement-Evaluate 24| siZ HMzs 2 g
38 A MEF Ol H&otrt otZ2f C|AtRlut 2 E 55 A &
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CBE.50011 HFSA|AR MA| (Design of Reaction Systems) 3:0:3(3)
oot S AL HEA e, CHSEES Aol oA, Oldd BHE7]12l 7Ha, € R SETE 0 it
g, MFAIZE 222t H 0|4y utg7[9| AA, vtSAIAHOl oHEd SN &
= HrSA|AEO S dAE CHELL

—

CBE.50012 ZO§3S7HE (Introduction to Catalysis Engineering) 3:0:3(4)
Hojgd A MEIN & Z0Rt35: 2E H0HX S ds5ZA 2y S 20 YE0e J|2INES
Zolstn, FXEX|IFOf, A I HS20|E H0Of, AetFO X 3tstS oAl HojAgo| st HEA

Yol ot

—

CBE.50013 XH’¥ X}@ X0 (Catalysis for Renewables) 3:0:3

[e]
o832t StofoFstCt of7|of SHalo] E= FHOj 7|22 2/t dN 3™ EXNEES MT Aot
Biomass &, EF =24 Ol BJYE 0|8 3ES CHELL

CBE.50020 3HAMAE S8t Z2StE (Reinforcement Learning for Process Industry) 3:0:3
JIAES ot &7/2 L3etE2 OIO|HE 0|8% dHtEstEES SoiM X MztE AMEEE REdste
7|&0|C}t O] M=o ZetaE2l 7|20|82 A HHESS A7st, 0] 7[=50| S0 ofEA
MA = JEX| HEHEE Z2HNESS WY o O|Ct

CBE.50022 AH™ME% (Introduction to Interfacial Engineering) 3:0:3(3)
AHOl FxRoF 7|2X0 MEH, AH Fds, AHuHAo EMi AH YK E Oo|8st HH 3iat, Ao
MY, B2H ZE, AN, ¥FZ 5 S2ldd2 ZEStn &, 27 A 2EAY, st 3 3y, O
2l 02X, WESHE BHAY0C 38 5= DAL

CBE.50023 E%E2|37% (Rate-controlled Separation Processes) 3:0:3(4)
252238 E 7 ANELSHI dEE22SH 52 7|2 et 2, &2 o|8st 22|, dYEa,

S
28t 22 52 O|2H Higdar &MY S&0 sl B0, A=0tE02t0), B 5o E+E2 32
S&1F X 7|=2AEE CHELL

CBE.50025 =XI™X}et (Molecular Electronics) 3:0:3(3)
Lie=F0| 2Xtet 22FXE Nofsto M7 #3d J|s
A, +EHO, Mr3ES 2705t of2et LteTFARIHR S0
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CBE.50031 Ci& ¥t37| 33 (Multiphase Reactor Engineering) 3:0:3(3)
Fixed bed, bubble column % fluidized bed BIS7|0]| CHgt 7|2 O|2 Sl HME O|slistn 24z} HE 7|

—

of ot =2y e o spett 3o oiet o4 8l f&5 S Chdetg7| 274 7[8S CHEd



CBE.50032 =X ME (Mass Transfer) 3:0:3(4)
SHMOIED SEXY A+E 0850, & & HIEY HEfOMe SEXY O[E1 7|70 Chet ==+
DD F2& 7|28 2 HfRCH Eot SR GRS fFo ot 22 ME HMO| CHHAM nF

—
ook MEF7|UL B S SEEE ddol siMol HYyHel HA YoM &= CHELL

CBE.50033 DO|M|1= {HM|EE9| 2| (Fundamentals of Microstructured Fluid Flow) 3:0:3(4)
O] Bt=9o & FHE2 FAQ OMFEIL OfEA ddE| L= AL 0|Z0] 48X TN st
HAE S40| O{EAH OoSt=7tE OlslSt=0 UL M2kA, OFF A2 OAIE MNAOAM LojLts H
A2 Olsfist=0 ESHH o|2{st = oMl SES EMAECE M = U&= 7|20 HHS
CHECH =3+ O/MFERAGete] Al S8dE OAISHY| {5t O] -.'?'_-OFOH Ciot HluwH -’F-l—:LQl
AT i8S MEsto] ZHHE0| ATHBHCE

CBE.50041 1332%dX|0f | (Advanced Process Control ) 3:0:3(4)

A SHOM SEE= ST NOAAHEHZ J|sstn 2Mstn HASE A2 CHECLE Feedforward
X0, ratio MO, cascade A0 & CIRERZ FOA|AH-C] A S ZESCE ot EAK0] A|AH]

z-Hzhat C|X|E MO algorithm, ZEQIAID B oK 58 CHECE

CBE.50042 3’d%|H3} (Process Optimization) 3:0:3(4)

SHH/Rsto| N, MysfsLZeLOre} ARiA NN AX2lo| S8

ses Ay, 2

OI:I,—‘-

LR
3} £2ofo| £|2 53

Zdlo] My Sl MY A=Y, sHA=Y, A=Y s CHELL

1

CBE.50043 37JA|AR O|21t WHE (Process Systems Engineering Theories and Methods) 3:0:3
= IF0M= STAILE ZOFOA MA0|= 7|2 O[22 WHESS CHECL TFHEHS=zZ ZAY, FF/

2~H T 22 ==
S5 zHg, a2l HGHOoHE S¢t 7|74|°M':01| gast O|21t %E%%% ZbEX| Ol AS
O| *'XI AXL Y ZHLSZAM OfEH S8EI=XE EOF X} oot (M=1t=: CBE.30041)

CBE.50044 7|A&k&2 0|88 Xt U IHE2EM (Machine Learning Analysis for Molecules and Materials) 3:0:3

SHE2 oAl Yol Zast JfEat f2lE 2X H ME 2A40| HESt= WS i, CHYsh At

A1 E Sl adS0| O|2ZHoz H2 WEES %%% = AEE -|-|=|0| T JAZ. 7|2Fl =
td

2123 7le W e =9 5 o|eof= A X[M2 EROHK| §E.

CBE.50051 1 EXI7HSt (Polymer Rheology) 3:0:3(3)
ALK Ol2E= ARSI LEA 8 B DEX} % of HEtdE HdFdF= D2y +gedAa A

=9 :rl“t”x“il; FEStn O] =AEE |FAH 730 88510 =52 Has HEHEL

CBE.50052 I &X} IH 338 (Materials Engineering of Polymers) 3:0:3(3)

IEX M2 7D, MESHD, 7t50| 0[5t MYPXMo =Ly AN 2| AFEELD RUCE OAF

el #x=eF 274, _._—.—If fHs, =28, 2F AME 59 LEA Yt 3

gt olof g ofgH =482
I}

E§|.9|. 7|7:”I-| 2 ES [l-_E_l_’_l-. lj='_7|-&||9§ 7517|x i<y -| A—ixl LHX I. %)g % 7|%Ao-| _T|__'_x|.§

ZTo o= =, ©=| T

Mol Ed& €% CHEDL

CBE.50054 I EX}°| =2|X & 2| (Physical Principles of Polymers) 3:0:3(3)
& WIPEoM s 2AERRL] DEAE chain?| O/MTxReF 24 R bulk 22X 2| A HAs2
A70Btt D 2K} chain?| OJM72 & 22 D2XAMEL| bulk propertyE d7Edt= FRQIXOICE &
HHE0l= DE2XF chainl| O/MTFZE & d&, D2Xe| W EstA 2|, 2EHIZRe +2 X &
2ol e dE, DEAEe| M7/t 4, FEY A rubbery &E{C| 12X HE S0| =oHEICH
CBE.50056 I &EXIX=2} &4 (Structure and Properties of Macromolecules) 3:0:3(3)
DEXO| etz 2R, —--XPF Tx& % SEEX S0 22X =40 dgS OHEH, 59|

0| %=
sietpzel S4I7I0) MBS 2t 1A QX2 EE 249 ofF0f fa) SR

CBE.50062 2F=2| C|XtQl, 7§ 3 MY (Drug Design, Development and Delivery) 3:0:3
AEo| JWLEES AMCIArRInt hd, dAMNPEE ZESio] dmED JUE FEo 22Xl QAME

of MY So Chef DAL



CBE.50063 THWZE Z3t (Protein Engineering) 3:0:3(3)

MESst 3 MY 2O 7HE S99 Cf&el CHElEo 25ty 7|28el JHEoMEH LYt 88

SIANIX| AL Qe X|AIS ZESICH J|[EMOZ CHMAC TxX A O MM 1Y So| J|=2HQl
0|

2 = © o©—
RAlS BRSO CHHEO| W I WAL 9B Ches

. S Fot QNBBHE J|ES0 7|2 0|2 Y W] st
of Mol 0|S Sot0] BLIICL E3 OO SO WX TS 0|F MU 3 AT

B0 M Zhats| ATf3HCE

CBE.50064 HE3733% (Bioprocess Engineering) 3:0:3(3)
435 Ao REYZS A YA CHFEH EF ML MEEZE HERSH 4T3 22U ddS Yse
= 9ot 3otdQl H-HER *7H3._':f 245 HEeE7|e A S 2T YAl

=
He, EMd, =8 ‘PJ’S*& Sk ﬁt%éﬁh =

12 93t RHEXOf X O]
: CBE.20061, CBE.30011)

CBE 50067 CHAS S (Metabolic Engineering) 3:0:3(4)
AN CAz|2E HEXN ddE¥cz 2A5tn, CHYet 2XtdEctatd Jls2 s sty AN HE
SAE MTFEdE2=EN oe'ole CHARAES, CHEE S CHYol MYSZSHES 2R did = Us

Mg H=kof oisko] CHEL

CBE.50068 MH3sh2 2I8t L}=7|& (Nanobiotechnology for Biochemical Engineers) 3:0:3(3)
2152 DNA chip, protein chip, LOC 52 ZE&dt= CHYet L HIO|R 7|2 f2|et M
S50 F it & =2 L7 E2ME o2 7HX| dESSHE 0o O|R°f" Ciot 7|25 ZEoto)

=
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CBE.50069 #4t33t (Nucleic Acid Engineering) 3:0:3(3)
DNA/RNA/CHZO| Bistizx Sl oidd, MR7|estE 0|80t dEEA2 B 7|8, DNA/RNA &4 7|7|9] ¥
2§ 2H5ta, ‘dolst 382 AlIE YOotErt £3], Az Z2HE 0|=0f 7H&E jtHHIEH F7IME &4 7|=nt
SNP 58 W 52 TR LIHO|R 7| 8 E0IMEM AAH-S 0|80 |4 dliit 24 7|58 ATHSHCh

CBE.50071 OjIL{X| 3%} (Energy Engineering) 3:0:3(4)

4K ZOFe| AL CHMOLAX] 7H20f ChHet S2H W& =2 MEOHX E&7|=00 ot W
8 zolsict
o= O [ .

CBE.50072 F7|ME 3% (Inorganic Materials Processing) 3:0:3(4)
714 Ay DH0M Rz BehE oMol oot 2, 30|H, EE, R2|Ao HESFO| s
2to|stCt
o — .

CBE.50073 H=ZMX| 31} X ZE (Fuel Cell Processes and Materials) 3:0:3(3)
AEXX| iy 7|z 7fgo 2ast ¢l 378 M g MAE CHECH A=K EHel 3-6A, o
A7 BALREO| X2 ZALME EAHCH “o o*é*oﬂ Zast MEA NxE37E, dE™X| M3, Hofd, A=,
AHT =2ME HAE CHELCH FTRAEZRHX|O| X272 582 AT

CBE.50081 O|A|MH3
Microfluidic Bt&7], |
M 8% 2 stets

=
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d

M AHE (Micro-Chemical and Biomolecular Systems) 3:0:3(3)
-on-chip, process-on-chipdt nanometer & micrometer scalel| %S 0|83
EEH Eoet 7|=2et & 0§ CHECH (dd5=2t=: CBE.20060)
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(Special Lectures in Chemical and Biomolecular Engineering) 3:0:3
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(Research Methodology for Chemical and Biomolecular Engineers) 2:3:3(3)
| 2ast Y QA4S0 Ofs] A7t AS F2 FH2=E it 7[2%¢l
[0 CHSt 272 <af SA0, O JE|ES AA Chet dYzistsst X0 =af
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CBE.60002 M H3}st3sto| 2X|sHZ(Problem Solving in Chemical and Biomolecular Engineering) 3:0:3
X o 3H 59 TEH a3 IYSERH zZ9 Hf0|9, Lte, DX}
.|

=

38 O|fF=2 silZst7| Rt dFztatastd MI2HS SEICH 0| 8, o5, &
Aot Ol B30l Cist O|SiE HIEC=E, CHEX st I d=2 SHS0 it Z2S TE1, O|E df
Ao 2N HAZ Olsfsta SES HMOojotLt
CBE.60011 Z0O§0|2 (Theory of Catalysis) 3:0:3(3)
Z0OjA 4ol nMO|EQ 7|5tetA 0|, MAtSA 0O|E, gt X| Oo|EEZ 27K, 6._47(H LMD A=
=4 Hl= O|EZ 0|8%t HOjAHL0| CHet O|EH *a*%:'; FZoCh Hojgtd, M 5 H0jdsS

=

-
% O ZZHMMET GIBAZ|D S0f #E7|TE £337| 932X £X0| Z0jAT VY 12
Ch. B2 YA Z0jol ofLjzt FYUA Z04o| O|2H SjME matEIC

CBE.60012 Z0idAH (Design of Catalysis) 3:0:3(4)

FO{ I otettt3ol| tiet Hojel MEES 2610 7tso YEE O|2XCoz &85t HIItts WHE o
ottt 7Y 2 E0Y ZO0HSES 9T HYBEE FESHD ZoigEA g, 2dEEe 7seA
X2 ZHAHel MY, ZoMz X A ZdMYY 52 A5t Z2% stEZoM el HojEA
1gE oE S0 siMetct (Md=2t=: CBE.20003)

CBE.60013 & XOjQt3 3%t (Photocatalytlc Reaction Engineering) 3:0:3
= Zdo= =019 7|% Hzler 38, =0 237|el 22 24 S0 theh Ao|ch. EES| %
ojoll olst X|£7tseh O|HX| ditnt @ HE 2tdo| =@ S0 oish 20| AA EE2Y Ao|Ct.

CBE.60021 ™Y1t =’4E (Phase Equilibria and Physical Properties) 3:0:3(4)

OrO| &7, 5tO[=20[EX

]

o
SEAN G 240 tiet 728 S mdsta OfF O|24, HUEXHA
CHREO XD A= SEE=20F0 &g s ot
in Chemical Engineering) 3:0:3(3)
g =530 CHSHo] 3235t o2 fFHLl =eA|el aHA
2,2 Y SEM t5tEt30] Ofsto 3RS0 =28 = 8 =23 AlA"- dA7|¥E CHELCL
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in Film Nanotechnology) 3:0:3
CHSH A ECH 7|AF A X A o
gt

a1
(=] - ©
ol EH EA, 2|1 ZXtE HHato| AXIEO %ROH EH*H AL

CBE.60024 Of|L{X| 5¢ £FF LirxHe} L7l (Nanomaterials and Nanotechnol
= =2 Y Lie 23 7|2 @2l 3 gFI ofHX X FoMel 80
LI A% & 7|22 7|2 Q7|2 &0| o157t &St 2X| S|4 523t
= ol X & 2d Ao A0IA ‘H’*oH P oty Ol E g1
Lt AXH7F 7|2‘|_<— StA ZEA £t datS EFRS|E DX} SO}

and Ermvironment) 3:0:3
| Thaj CHeDxR St
12 5D YTk 2 1t2
8 ojsjg Jlgoz
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CBE.60031 OIO|AZEFO0|HA (Microfluidics) 3:0:3(4)
MEI|EI Leo|S0 N DI|IRBZ0SAT 3 A2 ol K2}, 0jo|22EF0|gA 20
NE Ofo|22220[5A00M CHROXIE SHES0 B2% H4S Osst== ok, 0|23 ofs|S
7|20z Ol0|S2BR0/5 AAHO| £, AN, MAS Slstol oo|IRBI0|Y AAH XD
280 thetol ZolBtet.

CBE.60032 ZZO0|E2} AHH3IS (Colloids and Surface Chemistry) 3:0:3(3)
OJ M Xte] EHH AL Iyophilicdt lyophobic colloids®| &= 281t oHgd, HEXte} polyelectrolytel| &
&, O, films, gels, micelles, microemulsions 24 & O|M|S}st A|ARIS] A D A Bslst S CHELCL

CBE.60041 152" M7 (Advanced Process DeS|gn) 3:0:3(4)
dEA 22l3%, %%‘E F53d, 3H =2g= &2al, ot U ot SR, BE7] & g,

*I’H flowsheet 23, 582 724, L& 22382



CBE.60051 CHIEH DEXIXHE (Multicomponent Polymer Materials) 3:0:3(1)
CHY 24 12X MEE ez, O4=ZE 9 E58 IFEE, &= FFSts 124 71X, 125 g2
O, 43&43 E2tAEQ gd, 24, 543t s= CHELL

OTro 1

CBE.60052 12X} 5’43} (Polymer Characterization) 3
DEA AFEL] OJMTFXR, AL 2AE2 28 =0t 228 E4E ZAStE 7|71 WEES O

£Ct (M=1t=: CBE.30051)

CBE.60053
OM DX

=X 7|HH 2’4 (Mechanical Properties of Polymers) 3:0:3(4)

g S HEEE EAE & Us #42 HEH O[21 SAYH ZA0IES HEAA
=] =
—

o

mjo 0x

FE5tn, SHEN HSHEEZ = DEXS 74X 24 40 S8t A2Ate| My FE-Eat H
M HEHOl Ol 7ight M ZANE Hlwstct X 12X dEAHS0 sz A0}
CBE.60054 7|5’ Lt A% B4 (Synthesis of Functional Nanomaterials) 3:0:3
LA 24, 25 E Lo AR, #ot LI X 52 el 1tstot SSHE0oA & 7|08 St
AULCE 2 ZEOME 2 LA E2 S TSt Mol O|EX EE AJHE oiCh gdE
LE AR 7F O X[ 20kt =23t E ZOF0| 3&0| Bl AtH|E ATt

CBE.60064 =g O|4E 37 (Process for Recombinant Microorganisms) 3:0:3(3)

of RolME MEE OIME BHO ol R8BO| BUHQl MAS o LAY HUAYS CI2
o, SetAOlS(E) Y, QA 22Y U IAV|S2 ZESE RER WIY Jle, T HEY A
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CBE.60070 HHE{2| §7|X & (Battery Organic Materials) 3:0:3(3)
2 =2 o|{X| MZF CHO|AE [I|THZ(AN X D2A+ Mo}t HRIH)9| 7|52 O[sdt7| {lsh dA =
RACE O MZ=0M= T=-TsHE Ao Chot S48kt O[XFHX| R7|AX] X|AlSTo| CHSHM = ZAH CHECL

CBE.60071 &Of|L{X| & AX} (Solar Energy Conversion Materials) 3:0:3(3)
KEMICH EHLTX[Of R &= OfHX| gt AXjo| M7|-Fot™ EEZ Olsldta, AXtel &a 2| A O
E2 OlalistaAt g KMCH EfYTX|Of 2#EE&= F2 oKX et Axjet 374, %2 A7 s X
o 71=-880 s M= YA CHEIDX g

CBE.60072 CH7|2HYX| (Air Pollution Control) 3:0:3(3)
Ci7|2Eo| ofettks, @Jo| 2@ A HH7|s, YA FA(Ys, 7| QHHX| FX|e| 2| & MAYHS CHELCL
CBE.60073 HEHUX| (Water Pollution Control) 3:0:3(3)
=2, 2t dEstE X2l 380 e X2 7|0 £o5t= HEdE =22 28, Ea A o K|
H71&, A2 20 M2| AlA"”, 2K X2l H HNE7|&S0| CHsto] Zelotrt

CBE.60080 2}33%t (Membrane Technology) 3:0:3(3)

; 7IMZ22|, 15k MZHY S o2 20k ALEEl

Ct == 8fo &F2l Langmuir-Blodgettd}, M= 9f2 CHfet HO|2 MAS| M=o AMSLE|7|= otCt Of it
SoME BHH=E 22, o M=SE, A4} WEUY, 258y, %Ol fouling ® ME SO CHoHO 22t

[

UurE o2 LR U M2tY oS £, Biolofl, s
o

CBE.60082 7|t =X & (Organic Nano-Structured Materials) 3:0:3(3)
Rzl FXE O[8ist0] 3t 7|62 HESIA LN O, EXHiE & L2752 &
st olgfst R7|FEESO0| XA A HE E40to| AAE O|s|sict

CBE.60083 1 EX} MXIXHE U 2AX} (Electroactive Polymeric Materials and Devices) 3:0:3
Electroactive D&AS2| ™7|H, &ot™, REZX| §E4S AmED, 0|0 Cfgt 2[E O|sfatct. dg|
O|2{3t electroactive EXt2| CHASH SRS YOotED, NEX Mo AatatAof CHsf AmECt
O LfoO}7b o|2{gt DEXHS9| plastic photovoltaics, OLED §9| O|L{X] AXt29| 8758 S recent
research article® 422 HI{EDN 02 XX} designg EESH2Ct (M==1t5: CBE.30051)



CBE.70011 1 g%8 33t (Advanced Reaction Engineering) 3:0:3(4)
=Y H0jUSAHO| et S5 s=st 8 mHELS, 0| XSl =ik I 8h37t0] M AE, H|gd
B}, A2l 1™E Ht37|0AMe € A MY A3 S0 &gt R2E 52 40| JUA CHECH

CBE.70012 EHH M (Surface Phenomena) 3:0:3(3)

-

H0f, D2X % RIIME BHOM LojLts 2AEEL WMS US| ot mEHISOl 7|22t
S8 O|E Ct2ct EHAF0| 20| AEE|E XPS, Auger=2&H, ISS, UPS, SIMS, LEED, ELLS, SEXAFS,

RHEED, Work function, TDS 7|7|&2| &z2|, #8484 YU SEAHE CHELCH

CBE.70031 I EXIFH|HE (Polymer Fluid Dynamics) 3:0:3(3)
I2XgAC & dd2 o= 22X D20 CHoo] 850, OM7E 2EAM e &FH
ot MY gheof| CHstod CHEC

CBE.70041 I Z3%XI0| Il (Advanced Process Control II) 3:0:3(4)
O] AAE oet8do 382 == U= XsHMO, HSHMO, ZHOZH0], %|EX 0, state estimation,

o o
identification, HIM& X0 &2 CHELL
CBE.70051 1 g EXIF¥H3S (Advanced Rheology of Polymer) 3:0:3(3)
gasto| 7|X0|ES T YSHY EXTXRR o2 AmED, EAZEQ| ZHAEFHA

O% = o —
2 FEZOCE ESH phase-space O|21 reptation 2&2 HES ¥ O|E0M REE FHESH A4S
o g estet SEM HE =Lt

CBE.70061 ME3%slM 5! H|O| (Bioprocess Analysis and Control) 3:0:3(3)
HE25de HLUEHZ 8 Moo gt ZaXol &S CHELL 44 d2 PH37(9 =2tel ZELUHES
I3t HEX QI HO|QMAM A|ARS ATHSt D ZHFO0| OQX| 42 Ha=0| ZHYH QI
2 CIELCL 2| 2A/R7tA 3E2 AEE SR St dtH AZA ZFe

MOoE Z™SZ StCt (M41+5: CBE.50064)

CBE.70071 1577|3883t (Advanced Electrochemical Engineering) 3:0:3(4)
H™7|=tst stol 7|2R2|Ql EYstA HH, M7|stetEts, Motols, H SEMES Olslst, Ol Ht
2oz MM, HEHX|, OXHX|, JHHAIH & o M7|ztet A|ARCS MA U oM 7|a3 M= UA
sk sict (M£=112: CBE.30071)

CBE.79900 “HH3IStEsto| x|2F T (Recent Topics in Chemical & Biomolecular Engineering) 3:0:3(3)
g E HCH ZOf0 Ofst 22 s¥2 Ak U A EM otst5sto)

CBE.89900 2}stet8 3 SHEZ (Special Topics in Chemical Reaction Engineering) 3:0:3(3)
stotutEsetol MEX 5 H HE MUSH 20| UA AFSCH

CBE.89901 33 ¥HEEZ (Special Topics in Chemical Engineering Thermodynamics) 3:0:3(4)
S5 EYst 2ot %2 AR oSt 2 FHE MY, Zo| UA AFSCL

CBE.89902 M ESAEZ (Special Topics in Transport Phenomena) 3:0:3(3)
OF & & 7Hel FHE MESIY 0| UA CHELL F8 HE20fE= O3
A2l o8 OlE, HROAMe @ ¥ SETEY, AZ0EDS Ot #HAE
SH0| A0Me| HEY SO|Ct
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CBE.89903 =EZ|3¥EZ (Special Topics in Separation Processes) 3:0:3(4)
g 33, A=20rEdLfmd), 9f

=2, 7] G Z€2 o 22lEFe dAet =g d2( F#I[7(0f
thiet 7|=2XAE B2 S5EA 23 Hoxs S8 HEC o o 23 s B 2424 &
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CBE.89904 3H3%EZ (Special Topics in Process Engineering) 3:0:
SHZAL DFERC SHOHH, 25X 59| 2tat3stofMel 38, SEMOL M| 1 22 385

=1 O 7 oo, ©oo
0o FHss U8 oottt

CBE.89905 1 EX}Z&EZ (Special Topics in Polymer Engineering) 3:0:3(3)
DEXS 88U FH, IHEY, 7N =22 od Ed, 7[A4H E40| &S 20F BN X2 2
A0St nE2Xpel £ EA0| ot 22 AFE ATBHCE

CBE.89906 “ME3}IetBSHEZ (Special Topics in Biochemical Engineering) 3:0:3(3)
MEotetEst 20k UMl xZ2sdt HHE WES CHECE

CBE.89907 ‘dH3Iet33to| X|2EE Il (Recent Topics in Chemical & Biomolecular Engineering 1) 2:0:2(2)
t b 20RO CHE X2 82 A UA 2N EN 2tetEEtol
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CBE.89908 ‘HH3lstasto| %|2FE Il (Recent Topics in Chemical & Biomolecular Engineering Ill) 1:0:1(1)
shefZetof A MZO| wHE|D 9 HEt Loof tfet A2 5SS M YA ANFoRN sl
B L SEHUIIS A7 DRI}

CBE.92100 =2AT (Thesis{Master Student))

CBE.92200 =297 (Thesis<Ph.D. Student))

CBE.93100 AM|O|L} (Seminar{Master Student)) 1:0:1
CBE.93200 AM|OJL} (Seminar<{Ph.D. Student)) 1:0:1
CBE.94100 AHIN| HEAE | (Practicum in Chemical and Biomolecular Engineering 1) 0:3:1
2 59 M2 AN MM AHAYMESS S0 IR X|AS 28, A HESIO 553 XAE

: Y SoHo MEUN HE2 of 40AZH2E O|ROH A2H, F2 U
SR= MEH ol A7 KR, di, 3 I S stetseh TE| Ciet 2NHO X|AS &5%t= AO|th

CBE.94200 +4tH| VHAS cum in Chemical and Biomolecular Engineering Il) 0:6:2
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