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(Molecular Engineering Laboratory)
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=213+ (Industrial Organic Chemistry)
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H (Engineering in Life Science & Chemistry)
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TAEAS ) UK AlAE (Molecular Thermodynamics and Energy Systems)
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MAZ X E S (Biomolecular Engineering)

CBE260
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MZ23tsrZ S (Biochemical Engineering)

CBE261

Ju
e}

00

i

lod
Ju
b

b

]

ol
<r

oJ
Rr
ol

1:6:3(6)

6l1 02 &AM S&EolIt

(Chemical and Biomolecular Engineering Laboratory)

stalg

TEELE

CBE301

cl 2t

=
[

{ID
ol

AIl=

ar
KD

q

M Ol

It

. CBE201)

(H=1=

0:3:1(6)

II (Chemical and Biomolecular Engineering Laboratory II)
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& XHEHE Z & (Molecular Reaction Engineering)
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CBE321 &K % M=2F2/J|= (Molecular and Bio Separation Technology) 3:0:3(3)
Teldl=2 JIEY AR5E HES =AM 20 otLlet 32ss, ME23E SUHAME 1 =S40l
SO0 JUOD MEBIHLS H2S XLSHCE 2 WNU=22 24E MAHES 22|Z2X0 2est 2210
=0 CHet D12 J2lQ OloHE =SE=2 ot¢, Bt & O AZA ZAUEclEE, dell M=3F
MEZS =22/0 &0l Al2Zs &, 0|2ws, AZ20IE0HI & =2 28 =9 JIXE 2T
CBE331 0| M= M < & (Fluid Mechanics of Microsystems) 3:0:3(3)
SE0| #tte= HE l&ste S2/Eo EH42 0lolE = JAEZE I IHES L8ttt AsH
ostol JHE I HAXYFA 2SYIA Y REH RS FLEYFAS AOGHD LIHIOASA 23
BIMAIO Al XRNALS TR0 S220t2 UAME S =8 SE1 Hele-Shaw 58, EII&E
S8, 88358 s Ut
CBE332 Z 1t &At2l Ol =(Heat and Molecular Transfer) 3:0:3(3)
MHGIStZ S 38E STMESHH € L ZAN0Is2 A4S 5 © 20l OIGHAIZID /A0 I X
et AEEE HIE2 200 SE+s80 EFE 0/Ecte LHES Z2e Y wsdi==2
O CiAdE = 20 22X Ols8AS JIsdtH FHECZ Adte s8EE o) 216t
SMESHH SR ZHZE s o2 NASS AN ol ZAA0 CHSK ZHEAIDILD
EE24 Y& HESIC (8+=1U= : CBE33])
CBE341 3382 At2t Hl O (Process Simulation and Control) 3:1:3(3)
Stet L M2 S ALS2AI IE4 2, A MUY SH NS JI2 HEW M2 AL
B2 22X DUO M MEYS49 JiE, IE MO LEIJEHMO, JIE ddss2 D
SHOLHE CHolo 22 StCh.

X2 Cl A+ 2l (Chemical and Biological Product Design) 3:0:3(3)

stet & ME MB2 A0 ELs JIx= HEES Zosttt. HS2 224 24 (Need), OIOICIH &
E, Adeld, N3da 2 ZHE 2&E S 4K HHE 2OHSHCH

CBE351 JEXE&IE (Introduction to Macromolecular Engineering) 3:0:3(3)
NEXs Y ZE MetY Z2E OfEc=zMN NEXe g4, 72X, E43F, g, doIga, HE
A, JIAHE =24, JtE2 S0l tist JIZIHES OEL

CBE362 M =AY & (Bioinformatics) 3:0:3(3)

F2 MSst) MEIS0AM 20t UEsE 2o 20l ZELXHoZ LOtEM Ot 018 E22
S Cl

20l e S2HXI . 2 A=0A= sequence alignment=ZFE AlZGt
= E

2 foh

, QA EMAIJEEUA TN DTZEIQUANAML A
S&dE2xel, D2l cheminformatics S CI2CH L3t MESHE SO HIO|QENS &0 22 0
o & Mg Mk S0 25t =8t
CBE404 =Xt L= AIAE2] 0|3 (Understanding of Molecules and Nanosystems) 3:0:3(3)
2Aet IH=S0lA Schrodinger Z&E A S L2 & LAdsts SAGHH A L9 2844 24, O
X 22X BLZE S FeZes LYot FXN2ZY, 2ANASZECOZ 22X FXE 246ttt
HUEX, 220|& S ULAIE Z= 2ES FIotD LMAEH Z2EM 2*x 52 SHs2



CBE442 Z| X &H 2t & XI(Optimal Design and Economics) 3:0:33)
EJ1Ee 2l 2 MRAHE, =& g, 2HE Eof, 38 & 4839 4

J
1, SHEH L AZEAL case studyE CHECH

CBE455 L% 38 J|=(Nanochemical Technology) 3:0:3(3)
2 UI=20Mes UHessdiso Jie o2 AgXsg 22sttt. 24, A, 04, 28 SFEA
ot 22 S22 X (building blocks)S0| HEN LI-PEE EHot=IIE Ololioh)] {6t S E2F
O ASXHEHEZ RN U7X HAIE 242 AAHHE AYol)| s 48H 0|28 9Y
S AJEtCh

CBE471 24 3% I (Introduction to Environmental Engineering) 3:0:3(3)
MAHGISZ SO &2 el F8Q

45td & AALLE StHES ez NAXE2 SH2H e

o Stk 2F0AM 012 &S ?IotH d=3s 2 s
| Xel & Hi==Xcl, HII=S0 ot e
=2 UEL0L

CBE473 0| Ml & Xt 8 & (Microelectronics Processes) 3:0:3(3)
HdUME HE SFUHAM2 HWEXQl Unit Operation Process

=
tstEs& S SS Aot Oldds &9 38 S0

Z =, Sputtering, 3stS = HE=2 sy HEH =

MEIE=EXE 26T

CBE481 M3 3}st3 &S 2 (Special Topics in Chemical and Biomolecular Engineering) 3:0:3(3)
= 012 MYSSZEO MZ2 08 ¥ SEBEO0 A0MIt ZLE M, &I AIE HEY

CBE483 QI X|| 42| 3 & (Engineering Principles of Human Physiology) 3:0:3(3)
OI2t2ted MHEZBE0| M MHABE AEHQ 80%E AXlotl US FEZ=Z HIES0 20, 8l <4=H
g, ZXIE, HIOIQMUN S SSRER0MN A= 2ESIH 3T E AUz 010 Jr&E J1201 &
= 2xdeEtE uss 2RI ALL IMMdels 5 SR 2 HELHD A= 2AME AIAE
oz ot & ¥ WUWXI=X (mass and heat balance), HESS & &tAMEY (respiratory system), = H
&= &t | (circulatory system), 2 3tH|(digestive system), &lZ& H(urinary system)SS ZSEXLZ FZoHH
OIBEM YRy, DNEY 2 2AE AYZ2 XSS /st =29 AE, XX ISSEi(tissue

engineering) & RAEXNXZ & AIOHot2 X+ 8tCh.
CBE490 Z & ™ 71(Undergraduate Research) 0:6:3
MHESeIZ S JI2]elE Olofidty SEE = Uz 2O0FE HEOH XNTz =2 XEoHH £HAH
CBE495 JH'Y¥ ™ <1(Individual Study) 0:6:1
INZSEBE20 & Jiss HRA20E &G0 EH W42 X6t JIZ=HFAE 5T

CBE496 AMI0|Lt(Seminar for Undergraduate Students) 1:0:1



CBE501 MYHSE-ZEAIS 2 A Experiment and Research in Chemical and Biomolecular Engineering) 3:3(3)
Ao =H £F, 8= Aot A FERE, Ag S RAS AHE, EH, 2 24,
UHES Zosttt. Sol MUststgs Ada WA 280 otdxs Ass Sol =X AIZ2ICH
CBE502 2t3 3 &0l &(Engineering Applied Mathematics) 3:0:3(4)
Stetastol ol Z0HUA FZote =8 2o oiAdX HE o) /st &8 BHOIE 2dF3AQ
HgE U0 42 HHEHS HAdt)] st 8204, 458, WKBOIE S2 246D, BiOl
HAOIE Ol22 A2t HAEE SHE Fote LS AIJHsHh

CBE503 32t & 2= X|0l 4 (Numerical Methods for Chemical Engineers) 3:0:3(4)

satZE0IA CHRN Ele 28X 2R o AXHE 750 Usi0l ML, A8 L HIME o
Alo| BiY, ADIEYREAC XI|X L AHUX SRS C20 S5 QAN 2 HIE LA

=

CBE511 BFSAIAE! & H (Design of Reaction Sysems) 3:0:3(3)

stetetSE=AN AgAE, USeSHS oM, Oladd BtsJ1e 2, € € SEHE B3 &

SHE, MFAIZE 222 8| 0lad BtSJ12 22, BtSAIAES ¢HEd o4 S ddalstsst 20t
=]

CBE512 =018 E(Introduction to Catalysis Engineering) 3:0:3(4)
SHgd & g8 3 ZetESsE 2, S 2 dsdA &8 5 S2LE02 JI=HE
£ 22otl, 2EYXNE0, & L HZ2CH0lE =0H, Mt=0 L F=SHUAL S0HS U CHst i
24 298 st

CBE522 Hl™ &S (Introduction to Interfacial Engineering) 3:0:3(3)
HEHS RAEQ J2Xel H&, HH g9s, HEHAS S840 HH EHNE 0288 ZH 38,
Ao MM, HH ZE, 3N, E=A 5 SClgNdsS ZEotL EF, B7 & 22y, s 2
gtEy, el U, MESstE HHEANS 88 s 0FEsHH

CBE523 == &c|3 8 (Rate-controlled Separation Processes) 3:0:3(4)
E5F3E 2 J|HEZCSEL MEE2A3E S22 JI=2Jdel2% M, s 0188 =, 2%
Zcl, 283 22 =2 02X Zd 2HE S0 ol iU, A20tE0ctul, | 59 £
=Zclge s EX9 JIELHE=s UELH

CBE525 & At& Xt&F(Molecular Electronics) 3:0:3(3)

L4209 2Xe BERXE MOIGHH &) ZEtE J|s
4, TEMOL HEBIS W5 Ol2e U=TEHE

2ol Al St

CBE531 Ch&t BHSJ] 3 & (Multiphase Reactor Engineering) 3:0:3(3)
Fixed bed, bubble column 2 fluidized bed BtSII0 et JI2 Ol ¥ SHAZS Ololiotl 22 BtSD|

o =2
Of CHet =c2IA s & tetets0l et ofld 2 Rs35 €GeSl 23 JIgsE UELL



CBE532 2% &Y (Mass Transfer) 3:0:3(4)
02N SENME HEE 0l80t0, & & HIEA MEHOAL 2EME O0I20 JI20 e =
& JI2HES 20 L8 EF2A HF0HAMHL K0 st =& 8 J&0 O
= b 54

[}
- =
ofA LDEBICH =)L & S S28Y 42 olA0l Xl 4N SEUAL S8 UELH

CBE533 OIM#*X RXNSE2 &2l (Fundamentals of Microstructured Fluid Flow) 3:0:3(4)
0 Bt=2 =34 FH2 KM OAPAEIN HEN g485 U= A0 010 A=SH 2EHUHA 2

et HAIE 240l OIEH 20ot=ItE Oloiot=0l RUCH WetA, otF= &2 OIAIE MAA &

ULtz &2 Oldiot=0dl E=otH 0ldst £ UM SE SR &g &= A= JI2
Aol gEs UEU. L8 OMz2ERMEGse 2MAL SES4S WAlotIl #I6t0 0 SO0k et
BluX =22 A5 WES HEotH =LHR0 AJHStCH

CBE541 1233 MO | (Advanced Process Control |) 3:0:3(4)
A AN SE8He =& MHOHAIA®EES Jlsdtl 24otl dHcte H2 CE2C
Feedforward KMl (4, ratio M4, cascade MO % CIERZ MOHAAES A s2 ZEstlh &8t 2
AT AIAEL 28180 CIXIE MO algorithm, PEOIA DY D WEHH S22 U2CH

CBE542 338z & 3l (Process Optimization) 3:0:3(4)

Sd2H3O IS, dBeStSSE0re MEAHNAME 2HBS SS,
JEe 8, Ao A9 H HIAE AHEY, SEAHEYE, E=AE

o zl2 sg= UELL

24y, 31X
.|

ZHE 2
SgE=AHEY, &3 20F

i

CBE551 & XAt H & (Polymer Rheology) 3:0:3(3)
A= OIES AMFES0tH U244 829 & D2 E8%e HdEds dYds= 028 248 Z4
I HEY PHYUHAS REotl] 0 4SS |M /50 S20t0 582 HssS &4H20
CBE552 & AtJtE(Polymer Processing) 3:0:3(3)
DA Mz g8t 2dE e SES AJHot) s ot HEHES UFRH, & A2 A3
& 20 OtLict 2 & 2 2BEMY Sa4s UEH

CBE554 1 &KX+ 22l (Polymer Physics) 3:0:3(3)
A2A Ats2 DI & DELN =222 2a, 88 E4d2 UE0L

CBE555 H}0| 22 2| H (Biopolymer) 3:0:3(3)
HIOI2 Z2lHe JIx g 1 8220t S84 GUE0

CBE556 1 &AL 2t 24 (Structure and Properties of Macromolecules) 3:0:3(3)
2L et X, 24

= &, 2A2 2xX 2 222X S0 DELAL 240l O0Ixls s URH,
E0| ststAxe SA2to A2 Ad 24 FX UANZRH =42 =0 ol S5 8t

CBE563 = A& & 38 (Enzyme Process Engineering) 3:0:3(3)
MEZSZ0UM OIBE=E 24822 &7 &L tSEs 436 RActH XSNA Hete A4S
BIEJ|7 2 23 0lES AU CGEC S8 H=Z2M 54 D3 UetS8D] Il 230t gt
S % & 4, 2430 e ligs UE0 L8, 848 01828 38 2 MZ22 SEZ0E
case studyS Sofl CtotH & JIFE 2=Ch

CBE564 25 & & &3 (Fermentation Process Engineering) 3:0:3(3)
245 558 e RUIAZS AT UNH URH S& &2 ME2 HIRs 235 22dY sa2 7Y
ol SAIN 019 2 st BsHE0l YHEST AJ|SICH 28 MSHSI|Q &3 ¥ 2F W =
AN 2= S MY, A, &g o84 S ZEeth FE 2HL2AH9 KRAE RIS
NSHOH 2 0l2 8ZZX2HQ2! process monitoring &0l CHoHA & 2tef5| CHECH



CBE565 M ==3% & &(Bioprocess Experiment) 1:6:3(5)
|

4o 0%

ME DA EI=0 =6t stME aCz AFHY, 2F A3y, 21Hst SR &, HEA
24, ZHAE, 250 LSII0A 50-300L0 Ol2E= SE MIYRE L35I 28, 42 0188 22F
M 382 A&S AME#SH 010E 2tEs RQEdS s el MANY Hax 55 52 22
dY AET Estr

CBE566 & Xt2l 3 & & (Introduction to Molecular Biomedical Engineering) 3:0:3(3)
Oldl= 3te, MESHQ =W J|IHSEHC =, AMBAE IR BN SSHEHQ SHA
Hiet2 =+ UL 28 D52 &, ME2s =H NS SHUA CXNE S2ot0X &ttt
Aaste, ME2st oM ME TS X RMAS, MUME, MAldM 2 0/01E, 43St
XNSE A MAL OIFU S22 L IEY, oo MIAIAH, QX AAE 2EY S22 A
2 Aol

CBE567 [l At& S (Metabolic Engineering) 3:0:3(4)

MAEXC HAMSIZE HEH FLHRCOZ 246t (s 4SS Jl=S S0t A
HERIAE MIALEE22 M LOIXt HARE, © = z f
= A= Mgt 0l thotod THECH

@

=
M
on
[wl

2
gﬂ
0z ¢

CBE568 M3 Zst= 8 Lt J|=(Nanobiotechnology for Biochemical Engineers) 3:0:3(3)
2152 DNA chip, protein chip, LOC S ZE&ol= Ctst LILHIOI2 S&J1=2 et o
Jl=g8 SS0tES sttt 2 #s28 ULEREME 6 JtA MY SsHEZO0tN 0185t Chest D=
E8 EZEsH

CBE571 Ofl 4 XI =&t (Energy Engineering) 3:0:3(4)
HUEX ZO0F2 ARCHAQ CHMAHIEX JHE0l CHE SZH WEN =2 SENUX 2ED/=0
g WEs 2ottt

CBE572 S J|MZ 3 & (Inorganic Materials Processing) 3:0:3(4)

Jlat et Da0lA RITHEel stefd gdol 2et 22, 30Id, 28, 2clA HMESE 2

ot A Zr 2l BtLt.

A1
G
=

<
Q
o,

CBE573 Hzd&X &I M Processes and Materials) 3:0:3(3)
A

HE M MY D= N0 Z2Rs &2 28 dfdl Mg SHE GEC. d2d8X & SFHA,
HAD| 2ASS =2 ZUWE 2ASH s A0 ZERE MEA HME3E, d2dX 8=, Mol
A, A AT SME HAE UEM FRAFTHEXS 220 SSFS AHEHCL

CBE581 Ol MM 3& Al A S (Micro-Chemical and Biomolecular Systems) 3:0:3(3)

lab-on-chip, process-on-chipt nanometer 2! micrometer scalell AXE 0l &5t

HdE tE=0 28 JI=d22 28 HE UELL

o
Microfluidic B2
OlM 4% 2 3tst

0H -
Ny

CBE611 =0H0l&(Theory of Catalysis) 3:0:3(3)
S A2 DHOIEL JIotEA 018, dAEA 08, BEHM 0IESS Aok, 8 Z2EED
= =& HE 0IE= 018 S0 L0 et 02X 2€8= FSetlh SHEd, 88k OH

9)1: um l ] = o, = % _—TT
ds2 SEFE & SHMAdSH AZAIIID =0 BHEIJIRE T &I RSt 24 =F2 H0MHA
- JlgE OECLH I H =00 ottlet @2 H S0 02X ol ZEEC



CBE621 &IEE 1) 24 E(Phase Equilibria and Physical Properties) 3:0:3(4)
ATy 98 240 Uist =g s Westn 012 Ol2H, HU2XHH, OHOI&H, 8ol =20l
EJ S 22 R0 URAHX LD U= SE2B20H0 =& oA St

CBE622 3tEEZ8 38 (Mixing Technology in Chemical Engineering) 3:0:3(3)
SHe =Ess Y 2E 7Y 2 H 2 SESFU Ut 25D 6 A SN S
AL, &€ L SHMI SSEtSH ot SRoI0A 28 £ & =8 A28 AAHDgE O
Ch.

CBE631 00|22 ZF 0|5 A Microfluidics) 3:0:3(4)
MHI =L UIl=0lM OI0I2AZER0/9AI =S8 AEs o WTet, oolaAzER0/9A ot
S AME DIOIAZER0Y AWM CORUX= SAESES =228 42 oldict== otd, 0l2ist
OIBHE JI222 OI0IA=ER01Y AMAHE =24, A5, HHE <5t OI0IAZ2ER0|Y AIAHE

o M= SE0 ot 22l StC.

CBE632 Z=Z0|= 2 H™H3}SH(Colloids and Surface Chemistry) 3:0:3(3)
OIMIZ XS] HEHES AL lyophiliclt lyophobic colloids®| AS X&) Ot A, HUIE X2 polyelectrolyte 2

= [=}

He, YA, films, gels, micelles, microemulsions &4 S 0IMI3e AIAEC &N AHHSE S

CtECH

CBE641 112338 & H (Advanced Process Design) 3:0:3(4)
OGHENH 2elsd, SHE =333, 34 =8= 2, 2us & gy, S3EAEY, B8 ¢
A, HA flowsheet 28, 382 RAHM, UUES 32382 =HLH S0 U3t CHECH

CBE651 CtAEH 1 & XHH 2 (Multicomponent Polymer Materials) 3:0:3(1)
A= D=2k MEE A, JctZEE & 25 Zse=, 45 dFote A2X 24, D=2k
20|, dRr2ds SctAE g, =4, S4d3t, 88 = UELH

CBE652 1=At S43H(Polymer Characterization) 3:0:3(3)
D2 AL=2 OIMZRE, A0 24S2 REE ot 22ld SH2 ZAMGtE JIJIH YHES
CtECH

CBE653 1 &Xt2 JIHZE 24 (Mechanical Properties of Polymers) 3:0:3(4)
I DA B4 & HEHES HAY = U= =42 H5K Ol SHSE 2XN0IES B8
ANHA REot], SHLN HISYEE 2 D=2k JIHE 24 2480 S88stCh 22X 883
EFE I HIMdE EEtHo 0|2 gl AEZuE Hlustth DM DEXN =SS0 Ualds &



3:0:3(3)

NI ZHH 22 &t (Cell Culture Engineering)
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CBE664 M8 0= =& (Process for Recombinant Microorganisms)
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CBE672 U712 &2 X(Air Pollution Control)
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22 @ & 2 X| (Water Pollution Control)

CBE673
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Ol 20¢f

BIOIR MASl MZEU At

8t Z & (Membrane Technology)

CBE680
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FILU=EME (Organic Nano-Structured Materials)

SIlUc=s2 #XE Oldiotod
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(Advanced Reaction Engineering)
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CBE711
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f (Surface Phenomena)
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CBE731 1 EXSR A< & (Polymer Fluid Dynamics) 3:0:33)

S
&S d%ols BEARES 220 OistH 2%

DE2XRHME & 2 & FHE otd, DIN=E 2EUHAS &
SestA AE 20l ot CGEC
CBE741 1233 MO Il (Advanced Process Control 1) 3:0:3(4)

g0l S82 = UAs XNsHO, HSHO, 220 =HO0, =X KH O, state estimation,

CBE751 1=1&XRHSH(Advanced Rheology of Polymer) 3:0:3(3)
ZhEs L SH 29529 JIX0/E2 T ot A7 a2 AHED, EUEHEO ity
HAZ2 KT SHCE L8t phase-space 0|21 reptation 2SS HES 2e 0I20HMH SEE SBEH
+AZ2 NEL W SHAGY SE0 HEd 20

CBE761 M==&oil4 2 XN O (Bioprocess Analysis and Control) 3:0:3(3)
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