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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
J|x2 Btg U 88|

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
CHELCH 2 Z9E Sof, M7[=tad 7|2 f2l&2 &5A17|10, dM HiEe|, A=K & H7|=te A
AEZ O|sAlZIC,

CBE.40003 3YUR7|2}F8t 2 (Industrial Organic Chemistry II) 3:0:3
2 52 3eR7IzEe MYgH BE S SRS =2l vtS HAHLS®E ofL 2t 2tClZ
S22e ¥ Y SHIOEX0| Ot MatetEnt ChAsh MEE S8 200 CH O|siE HMS L Ct
Lot SYRZIATL A L= A, ML A|Zte| #HA 52 Zget FR sletas EMUIEEE K|

CBE.40004 “43}& & 2|3t8HI(Physical Chemistry for Chemical and Biomolecular Engineers 1)  3:0:3(3)
XL TIHS0A Schrodinger HEA R SH| LAtAstE =S A} fLERQF 2/;X XAt CHIXL &
el SRZe & AT ES dYstn JAEEY, EXEAYHCRE EXf X E BASICEL HIEXL 22
O|lE & LI=37|E #A&= SEE F=otn aNHEfe 278K +x 52 5452 2HEczE 243t

CBE.40041 27 % HE C|XtQl (Techniques of Process and Product Design) 3:0:3(3)
2 =2 tetastol J|xX|AMel 28 A g X, g9¢, 7|H 22|, € X =22 MY 52 HERE

A ztel dE, ME HE X SHEESQl CAeSheH East WSS Hifes ut=0|ct HEHEXNeR
= JHEHQ CIXQRIEE FH2ste AREH ZARRE A|Zf2}(Visualization), A2[1 ZtE 2oz 4
(graphical analysis)at ~3t% Z 2 3 (mathematical programming)g Hi$I AX|L|o{ 7|= ZHAY
Hoto| Chet 7HEe &53ts B2 43HH 287]9| Capstone Design IH=S st CIXAtQl HHES
Hi-2C}t. (M=1t=: CBE.20002, CBE.30021, CBE.30022)

CBE.40042 MHsI5HSSt CIXQl T2ME (Chemical and Biomolecular Engineering Capstone Design Project)  3:0:3(3)
2 52 49 S0 WHoletESt|A HiR 7|ZRX[AES 018, FOIT! MED O|F Mitstr| 23 dMsd o
Xelg AESn HiR= nt=0|ch Zolot et B ZEME Z|RO|8Cz HEM O|F0{X|= 1t=0|CE 34 3
7FR| EtAIQ| CIXtQ! 1HO| QUCE Phase-l: M4tst7| {sk= HME00 CHot AI&/7|&XAtet ZXld E7Y, Phase-Il:
HEEA, Phase-lll: &MEA R Wit AHER. 2 Sl ElO| ot HES MESH Raw material TRIFE A
A SHMEA I TOf7ER| M Enterprise AR IFSS HHRA =ICh (M4=1b=: CBE.30011, CBE.30021, CBE.40041)

CBE.40044 =X} midat AlE2]|0|MH2| 7|X (Introduction to Molecular Modeling and Simulations)  3:0:3
= IF0Ms 2 3 CfstR Shdo| 241 AlZg0|Me| 7= HHES HifLD S8 £35| X}t 2tk A

IH goioilM CHRE OlESS EMZ, PdS2 dRE Algdoldel 7|2 #2| 8 Zitet 2E, J2(1 7|1E

—

m]
gfst ATEQ0E 0|83t0] AlZ2ojds =21 ZatE EEsts HdS A & (d==2t= CBE.20006)

CBE.40052 3|tz

nz 1o

DA Yol 7| =gt #ob SR HSUE YL & ntsoMe et GOl (=
o, At 2tEE, 2012 2 5)° HHLIZL SH0l| Cisl ChR0, ol2ict S8 80| MY T
s

oM oA F=X[0f Ciet oA ZolgfLLt.

D2 X}teHd (Polymer Synthesis for Chemical and Biomolecular Engineers) 3:0:3
=
(@]

CBE.40055 L}1=3}5t7|= (Nanochemical Technology) 3:0:3(3)
2 H=0ME Licatet7|s2 7|2 O|2n AYXEE ZolptCt X, XL, 0/, 25 3TA et &
2 HR|FZE(building blocks)E0| OEA L= xE AESH=7tE O|sdt7| @I5t0 CHeFxR7Hel &=
HEHZ CIED LI ARt HAIE 4| 4UHAE S| fiot AEH™ O|EX 9IS AJHBHC)

e

CBE.40061 M= MAZ 9 3}st MA (Biorefineries for Fuels and Chemicals) 3:0:3(3)
O] 50N = HO|QUfAZEH [Reists HIO|RLAZQl HIO|QSEHE2E 2 W LAHSH7| (3t HHO| 22| m}to|
He| 3 Ho|e 7|8t MY T|sS FFHAMCE CHELCH EH ZAEQ 5HIF 34 Hio|e2|oio|H 2], =
M ZE, EHE, At O =2 CHIFZ HO|R 7|8t MAtEo| MuEtMEQl 7|=X 2|55 ZSCt

CBE.40062 *4E&2|33% (Bioseparation Engineering) 3:0:3
2 52 422239 7|9 7|28 et & HES CHEM, M=, CHd sk 5 Hio|2 &
Ho| 22|E %It Ciet syl 7|&=g Holstot

— — 1

r



CBE.40063 “4=A|ARO| 38X fI2| (Engineering Principles in Biological Systems) 3:0:3
E untEe MEsN Zz M A0l 22N Y2|E AJNELCH RNA MAL A HE Gl djop greknt 2t
M= Y dEstol A[AHM dats REE MR 2M5t= WY CishM ChHEs= at=s Lot

oA ZotA= ALES Z2MAE Z2M5H7] fIe oty ZES 4517 fIg A
o WS MEot= AYLICL

CBE.40064 ME33lS et HiGO|E] 24 U 7IAIERS (Big Data Analysis and Machine Leaming for Biotechnology)  3:0:3
Aol BE 1tet7|& ROFoM HOO|Hes 2 H3E Of7|stn US. O|2{gh WEro|A, & Wit=0fA
= SPEE0A AFE o4, Hole HHoly M U milgld HHE st AVHE Staxt g 2 o
MSEE 052 3 sttt FE N2l U 24 T OF5S e @7 THE A
2 HE M2|o] 2FE2 %10 US(M41tF: CBE.20060, CBE.20061)

CBE.40072 MMx{Mof|L{X| 3 %t2] 0|8l (Introduction to New and Renewable Energy) 3:0:3
2 =0 Chst MIE of 4 X|0f CHsHAM A7HE SOt SHE 45tE =FOM olshe &= U= WHE
O ZoE T FACUETX|, EfYTX|, O|XFX|, HO|20|HX|0] CHSHA 7HEREZ|Q SE0 CHsHA
Zolg &

CBE.40073 O|M|HX}E™ (Microelectronics Processes) 3:0:3(3)

HMAME M= SHOA 2l CHEXNQI Unit Operation Process &, M&5 8%, AstEtg, o|2 £, 253
& Sputtering, 2tet5E SEES A0St Ol2{ot CHel SEE0| OfEA ZF Chip NESEO ALE
E=XE 3E3iCt

CBE.40074 ‘d3187|7|2M (Instrumental Analysis for Chemical and Biomolecular Engineering) 3:0:3(3)
SSEEN SH Xt FXE AASID 24 ZHE sHZESHY| fld, FXE2EE, EXE2EE, AKX

3yy, WYEMY, B 2AY, WolssesyY, 220 J V¥ 22y S OYw 24 70|
2|, AB%E % 380 0 CHEC

CBE.40075 2ZA%}et8 7| & (Introduction to Environmental Chemical Engineering) 3:0:3
SSEEN SH Xt FXE ARSI 24 ZHE sHZESHY| flol, FXE2SE, EXAEEE, XY
SEE, FTEAY, 2 MY I EMY, A20E d2fo 7|gt 22lY S oYt 24 7|7
Hal, A8 U 282 o|E CHELL

CBE.49900 ‘HH3IStESHEZ (Special Topics in Chemical and Biomolecular Engineering) 3:0:3(3)
712 nits o|e MHztstastol 22 OlE B S8EO0F2] A7t Eag W, st7| AlE AHo| F
HNE Mot e = AEE 884 UA RIECH

CBE.49901 “dH3}etZSHEZ 1 (Special Topics in Chemical and Biomolecular Engineering 1) 2:0:2(2)
712 nits o|e MHztstZstol 22 0|2 8l 38202 A7t Eash M, 37| AlZH ZHo| F
HNE Holo e = AEE 884 UA 2IECH

CBE.49902 “dH3}ISHESHEZ Il (Special Topics in Chemical and Biomolecular Engineering Ill)  1:0:1(1)
712 nits o|e MHztstzstol 22 OlE B S8E02] A7t Eag W, st7| AlE AHo| F
HNE Mot e = AEE 884 UA 2IECH

CBE91000 ZAUHT (Undergraduate Research) 0:6:3
Mzttt 7|2 R/AEE Olsfstl S8E = Y& BO0FE MESHY X-uo| X0 SHALE
AL

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

=
7|Z=ztetEshEoF & Jtset AE0FE MESHY YU =50 7| =TS AT

CBE.93000 A|O|L} (Seminar for Undergraduate Students) 1:0:1



CREEIVEIES

CBE.50002 23386l (Engineering Applied Mathematics) 3:0:3(4)

shetZsto] ofa| ROpN FFots +BHH DUl SIMH S o] Sl MY WOl WA o

—

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 &

CBE.50005 3}
Fogler 7} H|A|
S| CHE

10
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o
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n
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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

SEeCh

— 1o
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1A

I |0
Hu
1

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)

=

=

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

=

_..
of
~ly

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
of 2ast 2450 o5t EESI== oiCt O|F s =H HHLS
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Hoz MYz
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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

i
el
o
Nia|
=
EX
- 1o
+0+

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

:
5

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.60050 X}AZHe| O|siet HA (Understanding and Design of Quantum Materials) 3:0:3
L XtE™ (quantum dot), FAIfCH(quantum rod), Lt=E2|0|E(nanoplatelet) & FAIHHRME EO|&
Li-aTiol e, dstd £, 882 CHELL C|AZ80] 2ofoM &#8E= E20/E FXAtd, Ag(1
HOjoM ZEE[= AAATO CHS{ SFEHC.

CBE.60051 CHIZH 1ZXIXHE (Multicomponent Polymer Materials) 3:0:3(1)
CHY 24 12X MEE ez, O4ZE U 25 IS, &= AFst= 12X 71X, 125 g2
O, 4f&= E24AEQ gtd, 24, 43, 88 52 CHEL

CBE.60052 12X} £’d3} (Polymer Characterization) 3
DEX AF=L| OIM7X, HO 2AE2l #+XRE 25t 22[H EHS ZAtSte 7|17|18 LY-ES Ot
2L}t (M=%=1t5: CBE.30051)

M

CBE.60053 1 EXto| 7|AXH 4 (Mechanical Properties of Polymers) 3:0:3(4)
X nEXel B S FEHEE BAIZ £ Us A2 OEH O|EN SASHE EX0|ES HEA|A
50, SHdn HSHHEE A=

0 n

DEX IZE 24 EN0| SEACL DR MHHELT b
| AEZIES HTSCE DX DEX FEAS CfME AHERCL,

a1 O =
CBE.60054 7|s’d Lt A% &4 (Synthesis of Functional Nanomaterials) 3:0:3
LA 4, 25 -E L AX, #8t LI 24X &2 @il 1tstat SSHE0ofA & 7|08 St
ULCE 2 ZEOIME o LA Ee S ES TSt 4ol o|EX EE AJHE oiCh gdE
L AXHZL O X2 0kt St F0oko| 80| & A E ATt
CBE.60064 =g O|E 3% (Process for Recombinant Microorganisms) 3:0:3(3)

of HBOME WX OIS BHO| o3 RSB0 BIHQl ANS 9| WA HUAYS 12

ch B2rA0|S(HE) HY, § 5olee mEcts QER YEE 7

S, ST Mp, J2/0 NI OMBO HHYS E SNojA Sof st =diCt mek MU
O X b

= o —
Mzgh 07 |en Mxg ojd=e E2s5dsS HELL

CBE.60070 HHE{2| R7|XE (Battery Organic Materials) 3:0:3(3)
= =2 4K MT ClHO|AE |7IHZ(AHM X aFAF H{Ear HielE)e| 7|s2 Olsist?| 2laf EA%
ALt O] Mp=0|M= H=-THsHE AT Cist E-dotet OJXFHX| F7|axf Z|LSeHol| CieiMM= ZA CHECL

CBE.60071 &OfL{Xx] M2 4X{ (Solar Energy Conversion Materials) 3:0:3(3)
KEMICH EHLTX[Of 27 &= O K| Bigh AXjo| M7|-Fot™ EHE Olslsta, AXtel && 2| H O
EZ Olslstnx} & XMCH EfLHX|Of 28El= F8 OfHX| Hat Axet 37, 22 A+ 2 A
o 71=-380 s M= UA CHFEIDX g

CBE.60072 CH7|2HYX| (Air Pollution Control) 3:0:3(3)

Ch7|2gel sfeihs, 8o 23/ U 8715, YAl FM S, t7[2YYR| Ix(el || & 2ALES CEnt

CBE.60073 THAUWX| (Water Pollution Control) 3:0:3(3)
=2/, gtet, 45 HsXNe2 S™8I D M2 7|80 £5t= HESY S 2o, Ea % oK
H7\&, AR E Xe| AA"”, &K Xe| & XE7|=S0| Cisto] Zolsto)

CBE.60080 233t (Membrane Technology) 3:0:3(3)
Yutdo=z JEA A M2t 22 £A She(ofln dME T2, 1sks MEHY S o F0f0f AMEE
Ch &%= 20| YUE Q! Langmuir-Blodgett?, T4 9h2 CHASH HIO|2 MAMO| MO AHEE|7|= Btot Of 1t
SOME HXNE 22, B MNEZSH, 14z, MEREY, 2394, Ul fouling X Al SOfl CHSHH Z2|SHC)
CBE.60082 f7|L4t:=7 =X =& (Organic Nano-Structured Materials) 3:0:3(
R =2l FXE O[5t0 R3t 7|52 HEStOA LEXN O, EXHIE & L= 2AM7[=
WSt olgigt R7|IFE2MMESO0| XA A HE E40te| oA E O|sfato).

3)
@

mjo



CBE.60083 1 &EX} MXIXHE U AX} (Electroactive Polymeric Materials and Devices) 3:0:3
Electroactive &A= ™7|&, &otd DEZX| EHZ AmED, 0|0 gt 2[E O|sfoict gl
Ol2{gt electroactive EXI2| CHAS TS YOotED, NEX 4o AatatAof CHsf AmHECt
O LfO}7b O|2{gt DEXHS9| plastic photovoltaics, OLED &9 O|L{X| AXt29| S87ts8S recent
research article® ZAC2 MHETD 0|9 XX} designe EZS| 2Lt (MDIH=: CBE.30051)

CBE.70011 1 gZ%2 3%t (Advanced Reaction Engineering) 3:0:3(4)
=Y Z0US A0 st S5 S G HHELE, JH0§ YXLHe| 2t W EHS 7o M EHE, H|Zd
gt d2|1 1¥FE B3 7|0AMe] € % SEME B8 E S0 st Z2E 52 40| UA CHELL
CBE.70012 E®EHH A (Surface Phenomena) 3:0:3(3)

£0{, D25 W RIME HEHOANM LOojLis 2AsES M2 ALRSHY| fiet BHIEOl T2 /2|9t
22 |SS, UPS, SIMS, LEED, ELLS, SEXAFS,
RHEED, Work function, TDS 7|7|&°2| 2|, #8424 3 28AldE CIREC}

CBE.70031 1 EXIRFH|HSt (Polymer Fluid Dynamics) 3:0:3(3)
IEXRHL S & dds 2S5t 2ARYS RHO 5ty SF5ta, DM+ 2HEA el F7H
otd A 90| CHSHo CHECE

e

CBE.70041 227X Il (Advanced Process Control II) 3:0:3(4)
Of ZAE la3d0 S8E = Us XM, HSHO, ZHOFKO], XEH O, state estimation,

/1 O
identification, H[M™@X O &2 CIELCL
CBE.70051 11 ZXIF¥HS (Advanced Rheology of Polymer) 3:0:3(3)
BA2Es H A E95to| 7|X0|22 TS0 EXATEe WS HEED, EXHZEO| SHAMEYA
2 FE3ICt EDF phase-space O|Z21} reptation &2 BT #H O|E0AM RFLE FUEE A2
DEXL ol S At SEO HE =Lt
CBE.70061 H=37dslild o H|0| (Bioprocess Analysis and Control) 3:0:3(3)

d=2889 2LEHY A Hojof ot ZEHQl &S CHEH 94 4= #37|9 2212 ELHES

i)
Qlet CHEXQl HIO|WAM A|ABS 4705t 50| ofolX| 2 B9 ZHEHQ FYS 9T 7|HE
g CIELCL SEA/QIIA ZTHE XXHGE FAMORZ st= oM Al ZHo| A= oM &M gl
HNHE SE2E 3t} (M=1t=: CBE.50064)
CBE.70071 13X 7|3}8t3 3%t (Advanced Electrochemical Engineering) 3:0:3(4)

HM7|ztet S8 7|2 g9l E9sy HY, ™M7|3etdtg, HMotols, 8 2E™E 2 O[slst, O|F Ht
8oz MA, dE2HX|, O|XtHX|, JHHAIH & o M7|=tet A|A-S HA U M 7|22 Mz YA
St& oL} (M==1}5: CBE.30071)

CBE.79900 ‘HH3IStE 30| X|2FF (Recent Topics in Chemical & Biomolecular Engineering) 3:0:3(3)
tetastoll A20| ™ E| D s FE Z0F0f CHe %2 582 dk UA 222N 2tstE3o
S

ok

CBE.89900 3|82 238HEZ (Special Topics in Chemical Reaction Engineering) 3:0:3(3)
stetitgasto| MEx & E WE MEUSto] 20| UA ARt

CBE.89901 23 EHSHEZ (Special Topics in Chemical Engineering Thermodynamics) 3:0:3(4)
S5 Edst #orel x| 2 ARSI st R | FHE MY, ZO| UA HASCL

CBE.89902 HMHHMEZ (Special Topics in Transport Phenomena) 3:0:3(3)
of & H o] FME MEstY 0| UA CHECE Fo Y202 = O
A2l ot O|E, HFOAMe & S SEME, A=0rEdefm|et AHE
S0 AOMe MEAHL SO|Ct

oA



CBE.89903 =2|S3™EZ (Special Topics in Separation Processes) 3:0:3(4)
g 374, A=0tEdefOl, 9f 22|, M7 g 42 o8 223789 At =g a2l FHI(7(0
Lot 7[2X|A 2 Hi*D S5TA | Qs Hojkls 382 CHECL § gt #EsiM= 249t &
ALY, AELEY, HCHR, =Y &4 siZ SOl cisil XtM3| CHECE,

CBE.89904 ZMZ8tEZ (Special Topics in Process Engineering) 3:0:3(3)
SHDAL DTG SFAH, AFX| 52 eS| 88, 3P0 AM|E Su €2 3FIE
20| FHE2 MY Zolsict.

CBE.89905 1 EX}ZSHEZ (Special Topics in Polymer Engineering) 3:0:3(3)

IEXS| &Y 24, MY, TIH =22 dod EY, 7|AE EH0| &t E20F S0M %22 2

205t nEXpel £ 240 et X2 AFE A7H°“:f

CBE.89906 ME=3IStESHEZ (Special Topics in Biochemical Engineering) 3:0:3(3)
(o]

d=stetEst oo AojMel x2S 2HE W&ES CHELL

CBE.89908 /iHs|stasto| %x|2SEF Il (Recent Topics in Chemical & Biomolecular Engineering Ill) 1:0:1(1)
sterZeto| Al MZ0| WHED Sl HEF 2ofo| tht 22 S22 A WA afBoK eIl
2y Sl SEHE =COHA|Z| DXFSHCH

CBE.92100 =2 (Thesis<Master Student))

CBE.92200 =2 (Thesis<(Ph.D. Student))

CBE.93100 AM|O|L} (Seminar{Master Student)) 1:0:1
CBE.93200 M|OJL} (Seminar{Ph.D. Student)) 1:0:1
CBE.94100 MAN| S1EAE | (Practicum in Chemical and Biomolecular Engineering I) 0:3:1
£ 5ol 582 M MUK AFMHES SO0 2 X[AZ 28t AT MBS0 553 XAE
2 Ol|giste ZAO|CH 7|2Xo =2 1Y SQto| MK HE&2 <o 4OA|.7_f9§ O|R0|{H e, F=a W&

o= MYgHe A S UHY, A S EOf S st et HEo| Cigt AAEQl X[AE £55t= AO|CH

CBE.94200 MMM ST AE Il (Practicum in Chemical and Biomolecular Engineering II) 0:6:2

2 52 A MM AFYHES SO10] HiR X|AZ 285D, A Y &£5% XAME2 O

diste Olo] O =X0| UL & =2 AYH ATMEe AztaPEdoz 23 Y o4, & 80A|ZE 0|49

HE FH9 IF0|Ct F2 WECoEE AgAel o S JHY, MAiA = 3 mof S 3ttt Mo
A



