I~y

W Ak

&

2R B 6P ER 14 B ERY 1Y

izt R g R e &

PERFCI4E 112 109 (8- ) @ = 12K

WoEL D A G FREIER TR (2 #4307 )

AR R T4 R K= R

IR &R

RS T IREP N 3 G A

%ww%:m%%iﬁ(*ﬁaﬂiau S ALES IS 35 BN A BN L

i’gt:éﬁ ‘J‘éi;fgfi'giﬁ (B~ d L | ~FHFHL R L | AL | G

e
M

%im«: Lrﬂiﬁ( FE)~FEeEa L R
IR AR ‘mﬁmﬁ‘ﬁl?ﬁi‘d%ﬁﬂi‘ﬁﬁﬁ%&ﬁﬁ%ﬁ‘
I LEAFRER ~ R E AR
FLFA
(=) FagEFL 5 G ”Tﬁokﬁf‘” SR
L& T 23k el P 3o dE B 2 ERFFLIE L2 L EERH
Poo ¥ T AL AR R Y] £ ’M%%&#\Pﬂ oA WL N IGALRE A
A B e o
2. - FLaE p PG FAREI0HF > AR FREL T FF LR TR
SRt A ERFALMEGETRA ©
3. p 108 E4= > R FY 1 8L 580 | -H-FHPALET20 B FY
BEAPEHT TARE 1,440 ) PF o L KT B RV E Ak
4, RFRTIMTEF P ERAFLEIEFwyE: L AT TIRMPIVER K
BEGY SRV FYLEE 0§ —‘Pf-§4 ¥eehd Y Ry fad 2 'g;gr_
(Z)RRTIRZTEF RSB REFAFEL FEBF AR 14 E57 TP
TRHREEFEERFILFRE (4 1 P8) ¥ g T3 114 & 11 7 6 P
IR LA R T (O 2 PI12) pAE YA
E ke A2 MR R EY AL gL R ERFAR (AR
R L %)
(Z) %A LRGF? 2 FARRARREZAEY (v 73580518 ) #&p 114258
Bigecs 2uEEdE (e T 0280 EB ) HFrL R EHA -
(z) AR JREY 25 23208 (2T 3845 F ) #Hp 1142 5P 3
2EFHE (27T 2840 ER ) HHgIrLAETH -
SR

N4
w
=

REE = APER
o RBERE RN TR 4 FER Y 2B X EERRARFE  FEP
o

=

Loted A TR e 2 A3 B kR B (2 30 PI4) BT ByHIL ¢ SR B 2
BREFAENETEDRE DL REEFTIAAL > D RAPM A TI G 2 AT Rk



e 1.5 B 5 e gl o 2 RAZ L BTy X M UREF RGNS L P 2
' o

2. K > A F A ET 2 EF s LT A IRA 2T S 0B BAR 5 B F A AR KT
PR % T BRRE o

3. AEBRE TR K TIAFERS 2 S - B R FR2 69 22833
BARFLGE 4 (P15) o

4. HP BpEAR A TAPHEE 2 TilA P F | 5B FM FL5EARFTRZE
BPrERF DAL FAETAEARET FKEY ’}5‘ BRI el 2= il el A
i & B TR AP RETHEERIEZST 7 A HEP 251

)

AR
L@ R/ MER AL ERABFRABEAR A5 2 Tikd$ 5 | 3
P AER R 2EEFLA AHB? 2 FEFREFLGE TR -
2. HARSATR R iE > BRI SRt e PR A e (TR o
#Ek=- REE- 26 E R
%2 4 AFRI4FERS 28D 285 (EMD) FARE R0 i3t o
E

. P T EFHAR B TRE R A2 2 EE A
(D113 #27 1ISPHRLAAREMIB R 2= ¢k T2 8B k7B K EMI
WA B IT 2 Bl 10% 5 FEE TR i A k# 20%
QU3 10* 17ptAscgmRBE F2ER s kTR XEMI Az - £L5178 5%
B2l 12% 5 FEHE P12 i B B 20% 4
B)114& 17" 7piFsegik T i TBK 2 EMI3de A 2 8 L 5L B 2k 12%
R ST B M 20% 0 22 g 1 F 2 RE P gARsRdeR SR A ATRRCE Y 10

g
2F@%%?%*%ﬁ%§4%%“?”“%iﬁ%ﬁﬁﬁﬂ(Wﬁ547®’ﬁﬁ
2 % CEFR B2 % s e B Fafac 4 » L EMIthh A 5% ; #4 2 % CEFR B2 %

Bt 4 F_EMI @ﬁcﬁi ,,,:g 3 =gl o
3. AFIRE L II4E ER T 2HEY 2 EFFAAR K40 6 (P23) -
R REFEE AFEFRTREARERKT

#E= X S SURIE S TE )
5 00 GRREBD 1142 USHEERXENMLGHD 2 0 % -
wooOp o

,ﬁ%%gagﬁlmﬁloa9B%ﬁi§€ﬁﬁ%iﬁo
109 ke 2l L35 % 2 T RFs &% > | el
PR BREP ARG REHBE TR KT IV RESART g S
PR BF R LR LFEG FtERB L e3P 4 o

3. ViR 113 & 11 " 8Pz Fageftd B € e bai e B 3ie T KA, B

* 5 F

o



}i s Flpt g TR A P | B E AT BRAR ©
G BN PP LB IERAEREFARGE T (P24) T p 114 § &
)*};»g}iw o
RRCEIRBEL B RS EET (- ) E B GAE F A ISFER L
_E% AL A A M A EHRA R RGTERRAE 8 (P29)
A R RFILE SR EBIR 142 1ISEER2Z LB 4o 7-1 (P27) 2 2
8-1 (P32) kit | g Atim o

KEe BREFE s
Z 4 CaP R4 FERS 2EDERATE 6 FER AR 0 it o
ool
1 2% ¥5 88 5 1142107 9 p Azt B ¢ R31H1L 68 o
2114 B 2B % 28 3THE S Ffzde™
1142 37 fe 5 i #ic B sty Bk | mBaaTA
gf%;ﬁ%ﬁf@ﬁﬁ 2 | miriEs | Taw | i 9 (P34)
S EEEET 2 AirtlEm | £ dig | w10 (P.38)
it 85 3 < B3 E % 5 g iz 11 (P.41)
SR e R pE 3 FirrlEs | puEql | w12 (P45)
%Y RE 3 FALFT 1 & % 3E 2, 4o it 13 (P.49)
%Zégﬁ;ar?g’ 3 | mLszlas | mAm | w14 (P53)
AR
B = E e AR e ) RO S
(D8 xR FEAH -~ &3> T RFER (F), H4 4 | FOEERFH S
B e
Qf * R g TRFER (F), M d | W REHGE 2 RP -
GRFaF (AT FTER (P ) 80?2 mp - B) T HKFER (F2 ), H4u
6 | PF et I B 305 B P o
CORRN e I SR #?ﬁ(Mr%*%B(ﬂhﬁ“ﬂéim°®Vﬁﬁﬁ
B (32 ), Hte 6/ PFemf B foe a2 p o
(Syit% ¢ % § : UUFK}iBJﬂJr?@W-—ﬂ°ﬂﬂr%§@&(¢>Jﬁ“
6 | PF et I B 305 B P o
O)F5 FHE»sopF2 * T RFER (F), H4 6 | POl g TR
3?@ gg;pq o
2. 3R TEERETEA N FG 0 RS R MIR kT Y -
BiT BEHEZ s EPF X
F o0 P AP HEBRE AT B B o &t e
oo




oW Ak

S

h

. A Egafp 1142107 9P 3fet f ¢ Hhidshil i -

2. RHFTIVIIBE AT 17 p A KB F B 1132300922 555 F KGR 4F E ks
FOA B AIITB] 2 304 FALFIE HARLT > § MR PR GPFR S Sl R f T
dFREI AR §FHER R LR YA Y AP AR REHY L@
RPN ARM TERAE F R 0 B BT R

3084k 1142 BhPF A4t EF % (2 ) F R EFR (Z) 2251189 %

(- )3Mf%git " BFHTF 1 EL TRIFH I 2 HFEFHR(-)
B 3FT o7 F ki o SAEZ B3 SR E N1 ARFTYYE 2 BT
AT FIL B BFIA L L E R % (- ) BAZE $ 89 108 5 5 - A# s %
1R T LR O REEFRERREIKELIF B A2 82910

5%

4, L fafp BNl ¥R R

(i 113 & 11 7 HTMERN P ERGEXKSESFF LPMA S p A
TP/ E-TXHT R 00 pEIS KR GRS P FEHR
SRR 2 R PRIT o

QEFTIFH PRSI LD PRENRAIRERIF- 10T TE 5@

(B)* i FAF LN ETINES > B E F 8 H P89 10 H A
W R PEAPER o (ARE 10 & B4R L 17:30)

PRFUME o FAEAES P TEEFRPEPFTY G4 6 LERARER

P ET Y -

> BEHE-ILEARAY K
d AL 48 ERS 2FHHRATH S PE B SA2 0 3t
P
I A% %5 %m 5 114# 107 21 p Azt B € Ritihil a6 o
2114 8 # B % 28I ATHE L At do™ ¢
1142 7R Az A 3 B 3T s BikXEr | mE TR A
KAAABIERE 2 BB 3 L B4 E B Fh P 45 it 15 (P.57)
BB+ 3 mirrl & Fit pee 45 %112 16 (P.60)
kAR AANFEYFAE R A g . .
= CEMD ¥ R 2 “EmAEm | wams | e 17 (P.63)
M-k A% BLgm .
g3 ! : 43 i1t
% (EMI) 2 Fivd &5 | ppd it i 18 (P.66)
% Fev B354 (EMI) 3 FALIT 1 Es | d4xds | i 19 (P.69)

l.

&AL AL TR A B T F AT
(D3F* 110 & 5m A2 B AT H L o
(2) Thrwse 4 | &% 274 8o

G) "HEER  BEFEL P i RE

OIFS S ENEE Y S5 ¥




2. ik b AR TRERATHEA P FE L R REAER LR RT T

Bx HREFH- A GPEFIFPHE X
2 0 AP IMFERY 2EPHRATE I MER AL BFFR
oo
1 2% %522 5 114& 10 % 21 p Azt B g k1%L E o
2211482 % | B FTHE S FAedeo™ ¢
1142 37 342 Fhdc | BEsu | BEEF | RERETHA
EREpsaesvs Al gl Es | gz | w20 (P72)
weRwd R (EMD)
CEARREFEILE | e B | w21 (P.76)
W (EMI)
X + o+
24 FE A HH (EMD) 2 #1311 # & ;—.:r}f it 22 (P.80)
AR
I R B A T A BB T F M 40T
(MEFRHAFZLEEYE AFRAFR T RFER ) BB RT RP 5] 4]
P o
QA HApE PR B T REER ) P SRS R E 5 2 P
G2 FEAITHH T RFEAR ) ERY FANER XRP AELKE L 4]
B o
2. ik P AR E TRERART A P FE L R REARR LR GT T
P PN BREHP I REAFPFEEI T4
o0 P MAESH K112 B RE RS2 - % ik -
EON L

I A& EgmE B 114E 107 21 p 3Rzt B A1hid s -

2. FIB AR H AN BAROR R B R TR R AR TR R R BT &
2L (230 P84) RE o AR T - FHEIKET L EEE - RE R
ek g RUEBLEFE -

3.1142 S HIE-F K 8 P kAR AT

& [1E 1 oA - A Frf | BHREF | REFEKEIR
N5 A b 3 L4z it 24 (P.85)
& 13 4 e k2t 3 E 1R "% 25 (P.90)
YIRS ¥ 3 HRZ2E | 26 (P.95)
% 1 ER Py 23 3 & | i 27 (P.100)
Ei | B REREL PR RN 3 ROy | i E 28 (P.104)
E 13 B RS 2 P A | i 29 (P.108)
12 BEAETR 2 M | i 30 (P.112)




i
&

S RS 1 MoAGY | 31 (P.116)

e piq F‘@%- i ER %fii ﬁ gvi‘wz‘f\zm °

A BEE AR ppEE LS o
o4 DAEAFHNIMAFERS 2FHHRATE 1 PELG AR Gt o

®omo

|, A& EmmEa s 1142 10 % 21 p et § ¢ hitthid 6 o
2114 8 £ B 5 2 B Y ATEE S At

1142 377 A% S B sy Bkt | HmBpaiEA
EE ) 1 SHM4EB | RZTE | N 32 (P120)

A %o

7 Pia .
1. FldErg B anih > A2 B A E 2 |JB AR T H & 4ovid # 32-1 (R123) e
2. BERE G RFRETIMAAE LR RTE Y o

% 1 BEEP A3 FPHEI T8
d 00 F MRS B A RARL R 2 G B3k ¥ RFEH o

oW
-

1L A% 45543 5114 # 107 21 p izt | 3R 3 RLE -

2. EHF TV &40 17 p & KB F H 1132300922 5304k 34~ % B € 34 o

3. AR 1142 YR X PR F 2 B|EP FAFA0T 0

F FAL A PR R %)

BT AR R N R

ENRREIFEF L F RPN T

TEF TR R PR

R

A RIREFELE GFAERIES PR THEPIRIRPETY 4 o LERERAER
PHERRE T o

B38034IR Y i 605,606,607

B38044J0 Eyemye 702,703,704

- BREHE I BELIFFL A
d LA AN 4T ERS 2EDHRATHEIFER SR RGFR -

oW Mk
"‘m‘: \

I A EEH2 97114297 15p At B € R:1%HiiE -
2114 B 2R § 28 W FTHES Ffzdeo™

1142 7R Az .S L e L A Ik N ik
S R N R AN ‘ . ‘. o
(EMI) ' 3 Blrrl & s Mk | 2 33 (P.126)
EREE BT (EMD) 2 Bl e | tEE | 34 (P129)
LRI 0 N e N 3 #agrlEes | g | 35 (P132)




[z2ms-2 (EMD) | |
e AW o RS SRR R T -
S
T i % - REEE: 6508
o4 e LI4RERY 2L ATHE 2FEG AR Gt o
Bopo

I A% ¥ a5 114 £ 117 6 Terdaizt f € R 31%hiLiE o
. ;;#;113& 107 17 p FrcgRiz s TEFR - ki TER EMI iz - 1 50F &
KN: F%c@:lZ% DR TS R kB 20% 5o T L E PR ATHE S > E A

4ol
1142 377 it Frg | Byore | BREF | BREFETHA
A fd hd P REF . o
L B3 E L BE E E it 36 (P.136
s CEMD) 2 CELEERA FR | '™ 36 (P.136)
ERE LI N N R .
= ' 2 “E;|4EHm | 3 bip | i 37 (P140)
(EMI) ¥ ! (

L& SALB R AR TR A R 2 F T deT
(DHcd 49 3 R EF 7 (T HBRR (F), H4 4 | Pl 08 5 % 5
‘?‘:Q,LF]? °
Q)4 4 & & A g s (A £
TP S 3 F 36 5 4 )P o
2. i RS TRERET A M F U R R RS IRIRRE T

2p(F ) B 2w o B) kB (F),

1 Feg i TE IR0 A



R BREFRHZ2E ’? BFLAEA

™

£ ®100£57 5p 994 & & ¥ 24 # ¥ 1k jeifdrd A € R &
£3 F100£6% 230 995 £ & $ 25 B ¥ 2% KAt € R B

S

S

#3 ®100# 77 19p /% i3 % 100000916355 4 3 #
£ F102£107 17p 1028 & & $ 158 H $ 10 &Kir € RIZ I W iF

™

FTiES L

&
1)

™

#2 ®103# 12 14p & #ixF % 103000047255 4 3 *
3 ®106£47 27p 1055 & & %2588 $ 15 #ir 3R 1+ € 6

™
8
=

¥ 4% %33

™

3 ®106#6" 8P ;4 %3rF ¥ 106001080352 % 1 %adRaE
doER F111#120 229 1118 & B 198 525 %k 6 RS 1 46 G5 H9- 106
¢ E8 @124 19 10 % #itF % 12000016955 4 %
Y EARL2E S 250 LIF & R F2FN 2 Fa R D LG B w4 TiE
doEa FE1124# 67 9p & ¥3LF % 1120013366554 & *
¢ EARIIB3E107 24p 1135 £ R %18 51t Kar § R L W iF G827
Yo% F®113£ 117 060 % %3 % 113002707084 3 #
¢ ESF114E30 270 1135 & & 28 0 ¥ 1= foik § RS D 0B RV TITE
¢ES F14E5Y TP A #3r 3 % 114001013755 4 4 831 £ 415 150

8

- ARG REHEE EFAILIM TET E%fi{}ﬁ’%?Tiﬂ‘iir‘g;ixﬁo
AR AGEE Sir e (BB E) WP T H - B > 2B AR B AL
Lo éﬁﬂﬁki KREE AR RS TERET L RFICRFERGFTL RS
FTH AR o
2 Fy?#'éﬁcﬁiﬁ!&%& BTy
3 AH L FML A (F) b LTI A (F) M ~ELAFIC 4 (5) M AR
Tﬁii‘lé‘.%“;_ X(5)

FAL BB FL A 154 (F) 0 F R Bkt Bb v 1A B (T BRI
2 7T

A S22 (1) 4R R L e
;%(’k ﬁ'{’ -‘"‘7; ,54;’?15& E]fﬂlj'p"l #E%(o
i'E‘-,?—’fT

%‘& 154 (F)00 0 S RP) - Bk A U154 B 0 B E AR AT Bk
S ET R 13 AT Z b g o
,.,gﬁc?fﬁﬁi SRR BB RO o e B 0 A u i TR S A K
AR BB PRARL R, 2 TR RA RS g@ﬁ%%?w%ﬁ&?aﬁ
FoA BATE Y A SRR B 4T o
R SAR B I AR RO S S SRR (T R AR ¢
: 'Q%?‘ﬁﬁ%&{
LR RE RS 2 f%?é%ii\éﬁcﬂ%'l% SEIPE SR S ST NI R0
BB RiTE- B2 H LR vo
R RTHALT FOETR R B o kR RS

\Tn'

u


CLS3
文字方塊
附件1


L

(=)

(=)

(z) %

(1) %

PHTERET RIS - FFEREFD - TR T -
1Lp AL P F- 2FT 9 2 > 2B FH(F 2REF)FAL P G- T4
B S AP AR
2.5 P HARE 7 FALEL0E > - P37 (7 F AT B4 o
*ﬁq PR FARFR R AL R JEP T PP AT G RE L AT
Borirt fi gffhﬂ'u‘ﬁ'ﬁi LIMM B HME 0 PN EFR LAY AP RT) EIK
ﬁ@%ﬁ@’%@ﬁﬁiﬁo

Iy

BaRiTER L - FERFLE 2 FLEFREFTH - 2 FIERER FAFERFTH
T B F B Y FEBFARAE B (PR YR AR TR 4R
g e S Bl @i‘ﬁ g BIRH P KF IRk A |Er i th? A& 15 0 L KIbRGE
Pagre (23R )
BB RTHLAE N AR R ALY VAR E R
ERFLECRTLT W E IR HAE > TR TR | g R A S 2
%Wﬁ’F@?%ﬁWT@W@$ﬂéo

LHEH 2RI KER L TTKEIOL0R 8 sAz Al | 5 B akivd » ﬁé?] > FHE T
B e FRFHLFLE VAT LR h Al T BRI Lo E kIR
D TF R kTR >~ THEBR R, ~ THRERLRET, >~ TR, AR
z o
w3 TR T BEEFRE AR ZREREERY B E %J)‘ {8 Bt
Pigre (BEBHA ) L NRFHEB ST -
é%ﬂﬁﬁ«&i\T@\@i~%%§@%ﬂ’ﬂﬁﬁa@w%ﬁﬁ<ﬁﬂﬁ%B>
R I
%i?*'%>lﬁim%wﬁﬂﬁ($0~€ﬁvé) BE R BEALFALT
1 s A fich ~ 70 P r4IRd o
2.7 Figee (MBS ~ 4B )
(1) APl BARBE 2% A Ie & %00 o3k 7 4 2% 38 o
(2) " FRESLR T BRI E ~ B ~ B i FAe— B4 r o
S WA RPALAER ¢ RITERGARLY > P AR o
LB H B BAI KRS TTKERIOKFFR T E 4 34 23975
FTTKE3220 A i¢ * 2 kit | ik z e » 2 o kzEFa» O
"TKE3160% % fiFr¥ 23455 |, A BE ) 0 A2 A A KT RBALET LI
ﬁ@ﬁ’ji&ul<ﬁn’%y g AEELBL R B o

ERBHE R ABRRTES W ERRLT o B R A KEF IR T
(TKE3170%FF e £33 75 ) ~ B 37 4 (TKEL1010% #p At ™ ) % $§12 K 2
(TKE1010% #y 2547 A2 ) ©
HEH R - F&Q%W%w’“kgﬁﬂ« BB AT AT B
TUTT G B A G e S



(- ) Er® C FA T R EREFRFLZ PP > p FIEBE A F2 AR UIEH
ﬁ"ﬁ vl RARRGIP irle (BB ) vt - 1 B Y ERET 0 B
LA RS T R -
(Z) RBEJEA L4052 BEERBI= PP > p FRESART FA AN o
3R RUIERARY 0 oGP Pore (BB B) M- FE 1 E %
B tap o f M§€€fﬁ’ub““%2l@ﬂl
(Z2) MPWEHREL T2 2 FHTH 2 ARELEGFE2 5 FRTL AEBRFP &
BAEE AT RN AF ?4@ﬁm%ﬁ4§QTmHF°‘ﬁﬁka
Harie (BBHEAR ) F o TiE 0 AR ‘Qﬁi‘l’sﬁﬂq—‘*‘ s R ARER S - L - R
oS B L RE R RFY R B DARURLENRY > EAREA S
AT B IE o
2o~ A1 HFkAiE

(=) 23 N RBEFRTRERAB WL FLAZL LR P REEERK 39
5??P‘& £IA L HokaiE Y FH

(: ?‘ ?I%}Em%‘s&/kj#”%ﬂ%ﬁpﬁ&’ra';z45:?%?(53;4“5&3%41%%5%4“%1@
%&ﬁmﬂo

- R R RE SR

(=) iEFFs 3

ﬁ:ﬂéiﬁﬁi%i PR BIOCIMGE Y - P AR - PR R
S L R R R ﬁfﬁpﬁcﬁfﬁ’% g P o E Y KT R Y EE
R TR R N4 2 3 2 J%%WM%O
(=) BAe t ERE A - FP - Pgfes e FIROTC 2 fpF T E2Z AT £
EHFRERETRL CENAIERFTE I N L B AR YA R - R R
PR KM FERE > B L RET I A LR e E kAR o
(Z) BreAgde 327 "WHIF B ~ 7 4eif i B CRYE R TFIE THT
PR TERGE o T E L LT B kAT e
(=) 875 Az
1 M7 Yd PEp 7 REL > A - - FAEBHY SN FP -3
o B - PRECE eiE ik R T A AIS 0 MR BTG i aikAe > g
T2 FRAF R F I T AR R TR RIRERFT - T I
2 A2 A e T HRFELSAFIZENTEL T LY 0 T A I ERAEZ 2
LB E PR ke
(T ) BRBEY A AR EY s TRBEY — S RRB 1 » A IRIBEY
BHARR FR B > ARPEFEH A - AL S RFL 2 EEL > FRY TIRBEY -
CHIRAF ) s -5 20— [ AR EFFERS -FHIFARND
I oA BPRAE 5 L E B AR 0 CALLE TIRBE Y —AAFIRIY ) > i ARE R
F R BB Y TIRGE Y ARG PEE o THRL TRBEY SRR
G A o TIRIFEY — S RIRBII ) W S RBEY » Fu B i (T) >
FEL =55 NNY 5 TPRAE Y — AR enE R S JRBEY > Ew B s (T) »
355 5 B9SOONNZ -
I M TRAEEY | oA g LU28 E R (F)U T B E A2 B A e

10



(&) PRl B L g o b2 e Wy FARP RS> 4o P > BTRLER L -
BPARST T > 2 (FRIFEL ~ %2 AF)>E ST o
N HmEAFELLERE
WY P HE BT A kR
PR Al BN kE YR YR REE S
BeRid EREIERE -
1 MIRFAERIERLBEFF W7 -

F AT R BELLLEG
MR (7 EREEREFRLY)

11



CEEY SRR & TE Y

AP

B H BHg &%  FY
E iy B
R = CERNL SO S gy (L e O

g

K

EE2 T

e ssdmuag [Jfe:

(- gz LR ¥ 3 (F8/-

B2 /2 B2)

R AR F 0 - 237 /el
[ JRAe i F#okid A2 845 (B @

BEEp (AP )
B B AR ) -

23
5B

P iy 27
EFpCHF T

S F [ 2R (e ) 0 B oo (VB AR )
AARNA 0 2 ARZYB I wyEE ¥ERTL ¥ D2 ¥ Z dEdE o (¥
AR P AR ALE )
IR
FAR TR B RGP P2 2 B PP
l% _t lrg'_
g’f‘:
LA e
ﬁ’; gﬂ; > -
g‘{j - # L p
# 3 p 3 3 p
BERY gm% x| BERY_ EHE_ =
Fﬁcﬁii € F g o frdhkAzt | € 5158 -
TR CREES ik
5% EEF &
%;r

fj_%« 2z

1. & 7,\%&"—'3 Fﬂcz‘ Sip%’?im)@;f”/l E_,:iﬁ'_%:ll%

BT - F PR R S

23?%%%ﬁ?%*&3%%%*wﬁﬁﬁw

12



CLS3
文字方塊
附件2


TN Y T R TE)

2 S

a HHR G BET | (wpag)

£ °

%
Lz vINA 2% 7wl 5$23FR T & - FL0 3 #5818 pF o
2R FIHLRABEIA PG

13



i

J~4

>

003
R Y IS T Y

PEAROISE3Y SP OTHERTL 2EYE LXK ERLBE

¢ ER KO8 E 4 6P hHIET § 0980003575 B4 H
PERF1104E 120 23 P 1108 ERS 1EPH 2 5 fir 6 KU B
¢OERE111# 10 11 p s H3EF § 1110000303 8.4 #
PEAFINLAEALY 149 MI0FERR 2FHF 1A KFERBTEE
PEANEL1104£ 127 23p L0 ERF 1Y% 2 Hir § R B
YEARE L1 E 1Y 11 P s FiEF § 1110000303 354 F
VEAFILEAY 140 LI0FERF 2EWE 1 K6 R0 E
JENE 111 £ 57 9 p sk KiEF 5 1110009046 54 5

ARG REN > RUFIFRRSS B TRABEBEER B
Bcr o 2 RS SRR BT AR

NSRS SEN %@%%ﬁﬁﬁ LRFE LR § 2 IRk
AR EFPLELFE L EPe 0 T FIGRRE B 4 B i
Lo THARS @RI A o 2 - BGET f»ﬂﬁcﬁ(a #Bf‘a@pﬁcﬁﬂ\f@um%
i?ﬁc )~,¢L—£%” AR (LAt~ BT e B wE

‘»F’?%ﬁ) éﬁauﬁi‘vi’w ¢ z%ﬁ AT A2 PAT o AR dugﬂh

\ pacé%zﬁf@)reﬁ&m RN E N T E A RFE 0 MEFRE S N
o B N ERHET R A B A SRR B0

Favi °

F’\

N KR EXBFRE A RONEAE R I REBR A EEE Y
A TN T AR T A o

CKEFBERDEBFFHAPNEEDRE DL EEALS 0 T AP R IR
T UM HARE PP RCLS B R AR AL SRl R
MTREF kR Iy RS 27 -

S GEALEG 2 SE A kA 2 KT R Bk S E ARk
Em,nﬁﬁt;f_{g‘;,,ﬁr‘io

\éﬁ%ﬁﬁﬁ%iﬁﬂkawééﬁﬁiﬁm TP Ae Rk G E
ﬁi%ﬁ % ’Fﬁ"‘]‘ rI}E-

CERFH A B E R 2 R F RN TR ST 1L e RG] 2
Wit 54 o

BEEYALL B 0 AL R AR & 2 A -
AR BRI RLE S

14


CLS3
文字方塊
附件3


g4
A ER S 28D GAFTIRL AT 2EFF %A

Bk hor: & 58 k21

e o o mopris | AR
D32011IB | % v 1 #% £ 1 5E An i 114.10.09
D32014PL |4 4= & A& A g gs s it # 1 EROE: - 114.10.09
D3222138 | % 4Lt £ 2 BE 114.10.09
D3223138 | % 4Lt £ 2 3 114.10.09
D3223138 | % 4Lt # 3 B 114.10.09
D3223138 | % 4Tt # 3 ER ¢ 114.10.09
M32010QZ |3d FibtEe # i 1 Friiiae 114.10.09
M32015K3 |l % & 553t 1 ool 114.10.09
M3201R68 | ik B4 17(= ) 1 S 4k 114.10.09
M32014PJ |fc2 4~ %82 R0 & 1 FEA R 114.10.09
TR AT ;§§+ O 5 % 114.10.09
M32014J2 ';f ;Z“ A # 1 5% 8 &, 114.10.09
S i i\ :% f‘wﬁ FRHEEPT ol 3 i 114.10.09
B3202448 |2 4 it F 5 & (- ) <2 % i 114.10.09
B32035K 1 ;i; gv_f ;— ;" jﬁ RN Hoas 114.10.09
B3203A20 |& 51 2 <3 Hoo s 114.10.09
B32041IA |A 3+ g X 4 5E AL 114.10.09

15



CLS3
文字方塊
附件4


B32031J0 |P &4l & 43 B LN 114.10.09
B32035K2 |® # 4= A B jie 43 A = 114.10.09
ATRRAR (A s s g i < 4 A ERaE ¢ 114.11.07
AR AR (RSSO PR * 4 A 56 1F &, 114.11.07
B isri kAAAE L 17T P
o o Em | yin B T gﬁ‘fj‘; E g *
FTREGAL (A A RE * 4 A AL = 114.10.21
TR RAR [PRARRE & EE ~ 4 A HP T 114.10.21
B3304T3C |% 74 4~ $Liir5 ~ 4 A ;,i; Jff E 114.10.21
AR AT ;i—_% seksy R ~ 4 A I 114.10.21
5 B AT W‘T I s A Fi p 45 114.10.21
M3321138 | 4131 Al B B2 114.10.21
M3322138 | % %L1 2 B FoEF (A 114.10.21
M33011GX |4 %7 2k FIME £ 4% il B R 114.10.21
M33014B5 |R]'z 4 4 4 & ¥ Al B e 114.10.21
M330118N |-k & % 75 1 42 1 B hA@ 114.10.21
M33014M3 |-k & % 7 X 5 Al B 7 R 114.10.21
M33010GB |4 4F #. % % ol B B 5 114.10.21
M33012EE iﬁ RFRERE TR Al B e S 114.10.21
M330125B ’; i‘?j: FEEARE B 51 gess 114.10.21

16




W EAT BN RS il B K hx i 114.10.21
D3322138 |& 35t 1 B B 114.10.21
D3321138 |& 353t 2 B HobF 114.10.21
Bt 2 6P FELHFHE 11
. , , _ Ei RN
= "~ e = ‘? TR F 2 i
= S v S FLH| RS g dEp
B3B022C8 |3+ F it » F* %= A R s 114.10.21
B3BO3EPB | #1# i i# R 4z A B A 114.10.21
B3B031G6 |& ¥ {4 &5 & %= A EiEE 114.10.21
FZ A Y
37 Sfe ‘”’%ﬁ i i 4 - A g zp 114.10.21
AL 2 Fph
XA R R ) B AL
sl | %ff A A B 114.10.21
71 Fm
PR LR
M3BOISWD | ’ D - A LA 114.10.21
Kl
M3BO14AT i 4 & 4 - A B 114.10.21
M3B21I38 | & 4231 % - B E A 114.10.21
D3B0114S |4 & #8 # % ¢ (1) # - A B 114.10.21
. % &2 F
B AL |25 FEAFER 1 - B e 114.10.21
=F =R 9%
D3B21138 |& 4g:1% - B BiF 114.10.21
Bk k9 1 A B AT T AT 12
, . ) _ Bt R O§ R
e B & FLu| Bakxir | i i )
D3401X92 |He &4 {7 5 5 #% # 1 A 3 ¥ 114.09.15
D34011INM |4 ¥ 2 ] F sk $ir £ 1 A #) 7l 114.09.15

17




D3421138 | % 4524 1 B £ iy 114.09.15
D3422138 | & 35243 2 B £ iy 114.09.15
M3401L1A |4 25 B2 7 - 4 il A [ 114.09.15
M3401305 |4~ + # i & il A TR 114.09.15
ERTE Sy
M3401307 | j F < i1 A R 114.09.15
M34014WE | 5t 4 4 i B3 il A 56 1 19 114.09.15
M3401H3H |#4 4 32 4 i § Al A #2- 2 114.09.15
FH A RSB AT ¥ 1 A g2 114.09.15
N R P NER RS TP ¥ 1 A B 22 114.09.15
o Frriepr2m o
2TFE AT g ¥ 1 A ik 114.09.15
Bapidr: %% 28R GBI Y T6
‘ , .. o PAEL B O£k
B3 E 34 £ 5 FI W] EaES Sqd ’ 4 i j;“
Wl Y 2 FE B3
MO020132F &‘ N r7 i Al A T 114.09.25
e T3 4] 2.0 5
MO02013T3 |EfFicA B+ Al A %R E F 114.09.25
MO02013T4 |& - & ] # 1 A 56 1 . 114.09.25
IS Wy ,
M0201432 |, ;; FATRIER e A S & 114.09.25
=
MO2014N1 | & & & %5 1 A B e 114.09.25
mie A B 48 BT >
MO2015KD |, FRESEE a A 7 E 114.09.25
= Fm
Bk AE i pPHEIEFR27
. . ) R ES i
- 2 2 & 2as apcEr |
=S v & FLE| Bl tg: AP

18




B38025L8 |2 # H i 2 A Rz E 114.10.21
B3802M83 |iic2 + & 2 A L 4Ag 114.10.21

19




gas

FEFH A LRRE EECEY P E 2EFRE (EMD &

AdpsliFpp ER Mg (BC) @ RA 2 F 23385 (EMI
Trammg)%ﬁ:‘%‘f";;;ag e I“”%‘U*ﬂ?ﬂ""h’ﬂ - PP A S G
HEE -KEP O REZEAANA R R 2w EERAGEFLEY
TR FROVARFER REEDFRF R P Al 5o

- ~EMI # i3] 2 & : EMI thdp B LR F kT #ﬁ:( non-English speaking
institutions) # W E Y HB > Hp 2eh@ fF2 36 -V 2 et i
K H BV 5EF2TE 100% * 3H3F - P RBP4
(D) FENFZEY AL LR F 2B BT L - EMI iz 0 11
ESL ~ EAP &% ESP A2z € B Mg+ N EAR > ¥ &< KEF 2488 EMI
Rz ERA oo ~FREEMIAMIER > BRERE 2 %
2% 3 Q;}Ipm °

() EMIBAZA 5 - 4630 5 (P23 4 8Y 3062 TR (blde
CERMARAIRL ) FEE I N 2ESNEF B4 38 AR
TERE P2 et s B m R ER P AR BN
,;ffo eFA mEUEY RN GBS P EF A G 4 R

fMERE L EMI AR BB F 2 b EmPF LRy B o

() F2 R R BB F e NEFRES VL Fd are@ 36
Tt HiFs o MR oI f2E AR BB o R KEF R
T0%FT s d il § U 2 27 o

() % & OEMI AR BB F 2 7 v b i = BEFCHmET B
-~ KEPAIEMIZ PR IR EFLERE LG RN SR Y

CRC 3% RTRANE % & & ¥ K
= RKE? 2

REFFZ LB 2 [ 2ddhz2 MEF 2 58 L EMI iz < S5 g b
IR R ANYET A R JF L T B R AT o

20


CLS3
文字方塊

CLS3
文字方塊
附件5


G

(—) FFF

awareness )

(=) 2] 2tk

\\D

(=)

(L) w7 &
EMI » J&

i By
(7

) PRSP R
BEI B

mEprE 1
() v ®xE 5
CHREREEL
wEFF Ki @
(A) b kw4 B R

B Ry TR
\t’ :uéﬁﬁ;)ﬁi@f‘??ig o

3% 1 5 B4 4 5
B5 o Gldole Pk B8 iFE 2 3z (EAP) 5 4

DY 2 Bk a8 Y 2o
FREF R
# EAP/ESP %
R i AU
EAP/ESP % 3kfz > R H B A8 4 &

% % R a7 & (language
33 &
p

,i':,_ﬁl < ’IVZ P\F'EEJ"U ~ %ﬁ i

KEF AR B LR L

= Y YT -
e e B

BRFERY GRERT F L) BB RO
BT RE RLEPERRER2EF L)

Fﬁﬁ)\ﬂmga; y %?4 ,E,,:J\,

F i bR E A s
eEF 4 pARa R NEFEFHH Ea it EMI
FEERY 2

D fads EMI AR > 2 AR ES 4 T %
2R E > RS N

P%':'% ?IFFF# /ﬁﬁi’z’-g ’ﬁa? %T%?\LF'

B e d EMI 2 £ 8 A3 £10% 0 &
SIHEFEERFFEL Y LATREFE TR K

NS

- s

E3

>1 &
P%Bb

Bl D 3RE - R {BP RGP R FREFSRA > ¢ 72 2

JEAm S N R ETEHMIRF T R L G ik

FEnF ¥ B R -
Bl 2 EFEGFLAENL LRFRIZ LR Y B b ang
FAERRY > F o ¥

wIRE 5 B0 w4 > R
fifs °
B

[ERR A

AR B JET P LR BT B A
BT PR R ERKEFR AE RS LS

v RE o om 2R
] e
e~ RAA AR R
i A BE T

(—) FF
P i A
(=) 52

#KEFE % CEFRB2 &%l B E# w4 > £ EMI ¢

4 f‘

]

J‘r"“—%. T d]?-’—k r—ﬁ%ﬁ

F%?; Foae /%_ *{?I#)* /

21


CLS3
文字方塊


YiAcgnd CFREAEI  EFRHTERELE TN 2778 0 -
B REEN SRR TG VIR A KEATIAL B2 £ o
EpABALR - ia 3 o £4 2% CEFRB2 &yt 4 > £ EMI
WALF oE Y Al R ERE ARG LB I FHPERT
AL LA EPERY HEL S0 - F
TR F TR IR 0 BRARARG|PEE ARG

A FY PG DA ks SORE A LI ER
BEOEFELLS > AFREERR OV RBHET 0 TR
P CEFRB2 8 ¥ P Baag 4 ¥R rmid8 Y v o
FTREPFEREEF2EFNARDIZIBFEMIZ urF T 2 EESY
AAE B TR o

22


CLS3
文字方塊


A 4, .2 N
4B ERF25H 2 SFFIE 4% 20 F IR kiR W bl
- E1 P Lr
= e
s e o s DB FE AR b e D EFE AR B
=T 3 i e 5 A ki
TEF Pﬁtfig’: KNE F%g’t (ﬁ%é 12011 + ) TEF F%ﬁig’t KN F%‘g’: (/,'T%é 20% 11 } )
a g 4 8 61 13.11% 13 49 26.53%
Kz &7mE % 5 40 12.50% 12 36 33.33%
DAREES FARE 5 31 16.13% 6 18 33.33%
AEA T - - - 12 31 38.71%
GaE 2ER R E YT - - - 6 12 50.00%
B LS B 8 e 3 20 15.00% - i ;
AFAFPEELILECF R - - - 0 0 0.00%
&3t 21 152 13.82% 49 146 33.56%
B RBEY | EL TERE G, TRERY | A

CREERE

23


CLS3
文字方塊
附件6


gav

5

P

—n:.
Bl
e

BN

&

N
A%

-

It

(3

=\
A%

ng

.

Ji

(3

=\
A%

® AL

PP d e TR
Lz

SEEE B

HAED GPERS

P E

AR

% f'&f"f’ %t
YOS 109 & 112 2 p kased
¢ ER® 109 £ 11 7 13 p ket
¢oERRE 109 £ 12 7 3 P fikded
¢oE R 111 # 12 ¢ 8 p figpsed
¢ER K113 # 57 22 p feigded

(R.57)

v

i«i@

o

TN IO X0 X
oy oy Ry Ry oy
B W
("N (‘N ("N (w

e

/47\

Iy

-h_*\

Fu g

i

]

T

14

FAA IR
7} £l ‘T‘ﬁ'bk'j"t%ii\

FAEB G

A E
2845

284883 SR e L
vsi‘,ﬁqﬁ_s = flfiﬁﬁ,&‘,
LigErEs R TR

B L1884 -

g\

—.:

ERER S

* - B R TR

B G <h T A

i

-
3

FHE 2 PEFRE B
RSy L AR
oA FH o
fe &30 A RE 4 482K
RFFZRTETALG > 2T
By - P e

oy oA /? |} E /%5"/\

FAREL2EFEFTEL
BoFA B EHF AEE A
ﬁf%ﬁ*%ﬁﬂﬁﬂ’ﬁﬁ
LS RUES- LR S
lidcE=atIIE" r;ﬂ;qﬁ*—@J
HAr (08 A ) » uEFErEE
SRR AR
ﬁr.‘p"i%“’o

AR E

z 4 =

?‘A* @" )"]1'+ 1= = -

DERTHE
EEHPFPN B Y - F'ﬂ;%};./‘;( %
A2 oo 2~ B ARG R

24


CLS3
文字方塊
附件7


BoEmTiHEpPTRAT L
DR PEAK 03 SR
ForoivpE T2 LR
FHEPE A GF IR
CERE Y& SEF § F g
A R AT 6 2
T RAREF L ARB
2 RF Iy
A1 E 2 R R i
ERRTHREEAS LT | 28 6 | 4
Farg(-)=) | 4
FarERA& o 2% 3 P
(-)(=)
N kA P 2
I A5 E(-) 3
Y| 2rwemc) |0 P& 2|
é WA 8 (-) 3 3
w2 FR&(-) | 1 1 RH&E3 I
2 g(-) 3 3
4Pt 3
RRAEFETHERE | 2
ik Fo g g A | 24 4 | 3
+E(-) 2
8 md i | 2
A# GRS 3
18 (-) | 3 3
Sy E(-)E) | 4 2 | 2
A E R (- )(=)] 2 1] 1 FHRIIE
FWEECENE) |6 3 13
FWCERIRE)NE) 2 1 1 &3P
& b1 B(Z) 3 3
trrERR(E-) |1 1 Bk 3 pE
&Rt g (=) 3
GRRIFY() | 2 ¥ ALE
451G AR))| 2 rEANE
ERNEE Y 3 A3 H AL E(D)
¥EF 3 Az i g(2)
kA 5(-) 2
§RFL X > 2
B3t 1
SEMAFET® | 2 Bk 4] pE
AR ERBE L 48 10 | 11

25




b 18 5 A B 100 17 | 18 |20 | 18 | 14 | 8 | 2 | 3

13 B A 28
EXEMEL 128

BERE:

1. Blryig £Einw £ o

2. %% 128 8 A (713 100 54 ~F 3 28 £ 4)

g

k1. A2 FpE(Z)IEAL~2H L E(C)IEL 2 BFHE- I I2E A L 2FEB AR -
2HVERP KT EEBHAMAIT IR 2 EL L EEL -
B.FELOMT AN EEEL -

4. BH A AELBEL S BB RS K 2B AE

26



EEE Y TR .

2 hPFEIRS

. % . Pl 2 4 %

ERE LI FERSBHP L (BRE)
¢ERE109# 119 2 p kikAedt B g R B
JENE 109 # 11 7 13 p ket R 6 R B
dEARE 109 £ 127 3 p Regded 6 R E
¢ER R 111 # 12 7 8 p jeikArd B € R iE
dENR 113 #5022 pfkard R g KA B
PEARI4E100 9p ket B R TR
P EAR14 £ 110 10 p Berd B g

R

e 2

Su B E

-

B2 Af 8

K

iR E AT

E s

14

2.0 bR E vzgao
1.

c\ .
;ﬁmﬂ' Apyk,i»’;%»

2‘%&"”ﬂm§b #
AL S JE 5 LS P
SRR TR
HeAT o £ 1884 -

o A8 PR

- i TRR

EH 2 IR G B
B2 FEL R HA AP 3
Bk IR Y MR- B o
fe &3 AE 4GB EAGK
cEe S R E RS S )
By - P g -

FAREY ZEMEFGE
o F A EP T AU E A
REFN D PR —g’—k’/?*@
= i@’ﬁmuﬁrﬁﬂﬁ
PR Bris o 4eig T2 e
HA (0F 2 ) » FHREF
AN ESE RS £
DERER: -

AR E P

fﬁg‘l’;l]uilizi-— gl
aﬁw@w@ﬂ—WﬁR%
20 2~ BT RFLPEAGN 4 K
Bl %“'“‘E;ﬁﬂg”%qk*4
;}g a\ﬁ 03~ 3&4”,,;\%
%,m,#ﬁ =V 2 ;‘Q%E\,
& ”mﬁﬂmﬁg;@mz
" g 57 fe K E EAE R T3
SN ST L N
P URET L AR H
2 X o

2 A W

A EES

- i TR AE

¥

FHT RS A ]

28

=T

(e g

EXLTENE

27


CLS3
文字方塊
附件7-1


AFER%(-)

et (- )

A 53 %(-)

2 (-)

/:], ;#,;, :‘V_Ll‘.;‘:“l—

AR T A

Jait® £ 23 8 52t

kA P

N[N I

P (-)

8 %2 iR

A#E 1Y

5 b1 £(-)

ATt (-)()

A B R )(E)

FEEE))

P Wik, W

FREERRE-)E)

S Es1 B (o)

EEE- & EIC)

Pl |lw|k~ |~

Y 4] pF

=i

S 4 ) P

ABFAKIFF()

AL FiF(2)

CR el R

ER

= m N fw | w

G S B8R %

EBiv|ikrviviw|lw|vvViw|lkrloNvMo|vidrlowlw NI w|w|k|w|k

,: F —g}ibl’}gk\J"‘L

I~
ol

10

11

1o
[N\ )

&g R e i

-
o
(@)

17 | 18 | 20

18

14

1= {I=
[EEN | [N

1o
N

S b A

28

EXEME L

128

fﬁ#‘:ﬁ,i'

1§Jfr,,} L ERL L E oo

i35 128 8 A (5 412 100 8 A ~ F 2 28 8 &)
31

ﬁi )

k1. A HE(C)IEALS ~AFE(C)IELZ E3FH(- ) )28~
2B VAR HTEER AT IR 2 ELLEEREL o

3. yﬁ/v\m@?l;u)xi A
4.3 & AR ES 5 RBKA L DI B EAR o

FITRS

=\

& VE 18




g8

fod
£
¥
e
1

=

K&
s
Sk

-
Y
E

&
S

I

.
&
S
a
o

It

A
&
S

ki

PP D T D
E&‘éi'ﬁ o

1_
&
o

1\S)

ARELED

EEEE

M*§4¢?§h

S &P E,

ferdld (BRiF)

vEARL09E 110 2 p ket R g RUE

¢ EA 109 # 117 13 p ragkizd | ¢

v

R

B

¢oER 109 & 12 7 3 pjeiArd B € R iE

ERR L1 E 127 8 p feiAed B¢

i

AL

¢ERF 113 50 22 pjeiArd B & R iE

Bk

5

>
>

Iy

-h_*\

Yo B

T

PR b T e

TR P

lr-®=2+tTHEH L 2H

2.0 VIEMER 28 L o
1

S Jff:«fii“ ’ i R
B2Es
LRI SR EL -
FRAR S JE "{‘%‘Lg’?f"vﬁ
AL FEREHE TRE
Hfr o £ 1844 -

A J—;fi? i

T L

i

kb2 PG §
S ?%/):&ﬁ};ﬁcﬁ,g ¢ %
L Y PN B e
g AR E 4R
AEFHEZ J’FLI\—*‘ g TR
I'é”" F’B*ﬁ‘i pﬁtﬁiﬁ‘

FoREM

FARELBEP LT HE
BoFA B EHTF AEE A
R A I
EAUELEN ELE A F
P bris o iy THE 2 HiE
HAr (08 A ) » uEFErEE

29


CLS3
文字方塊
附件8


i A IR 22 f;;-’ﬁ'
v 2 E o

BETAlER - FL kL
EEMEN Y - P Ak
VIR Y RS T TR

m1+§f;£mﬁ*¢*4
N RS 03N S AR
AR X 0 ¥ rﬁﬁlﬂf"‘ﬂ‘x%&
*ﬁ%mﬁ4.+g4ﬁwu
BA A A F HAER T
Wﬂﬁﬁiﬁﬂﬁﬁfﬂ”7
P URETL LREH
2 AR Iy
A1 E 2 R AC AR i
E e T AARE A | 3t 28 6 | 4
L F-)=) | 4
Fa 8P % , 253
(-)(=)
. KA 2
e L E(-) 3
i AFEF%(-) 1 @50 )
é A 8 (-) 3 3
M F () 1 1 F %3] pF
2P g(-) 3 3
4 Pt 3
AR E T IT | 2
B L N 24 4 3
rE(-) 2
CRMER -y S 2
A#HSF1RY 3
CRAEt ] 2(-) 3 3
i B (- )(=) 4 2 2
ATt ERER(E-)Z)] 2 1 1 FE% 3P
FiEE)E) 6 3|3
T EIRE-)N)| 2 1] 1 F 5% 3]
S5l §(2) 3 3
AP ER%(-) 1 1 F % 3] pF
g & it g(-) 3
st 1R Y (-) 2 TV 4P
et (g A E)(-)| 2 ¥ % 4] pF
8t 8 3 A A FE(D)
¥RE 3 L3P F(2)
kAT E(-) 2
CRY e R S 2

30



B AT % 1

8RR & 2

AR ERBE L 48 2 5 10 | 11 7 8 2

Wi W |IN|F

IO N A 3 100 | 17 | 18 | 20 | 18 | 14 | 8 2
bR AR A 30

LS LS 128

BERT:
1, ¥ £ 295 0 £ o

2. %1288 (7212 10058~ ~Ei2 285 )

L

KLFE 2 F(C)B3FER 2 F(2)3F A2 BAFH( ) )2E 4 5
QBEDARFRT FEBRARL FAR2E AL EFL o

33 EA T A R ERE L o

43 F AR BELBED BB A K 20 PR o

L G P o

31




EEE Y TR .

2 hPFEIRS

. % . Pl 2 4 %
ERE LIS FERSBHP L (BRE)
¢ERE109# 119 2 p kikAedt B g R B
JENE 109 # 11 7 13 p ket R 6 R B
dEARE 109 £ 127 3 p Regded 6 R E
¢ER R 111 # 12 7 8 p jeikArd B € R iE
dENR 113 #5022 pfkard R g KA B
PEARI4E100 9p ket B R TR

PEARE 14 & 117 10 p Befed B & il iF

R

e 2

Su B E

-

B2 Af 8

K

iR E AT

E s

72?/,,\0

14

c\ .
;ﬁmﬂ' Apyk,i»’;%»

2‘%&"”ﬂm§b #
AL S JE 5 LS P
SRR TR
HeAT o £ 1884 -

o A8 PR

- i TRR

EH 2 IR G B
B2 FEL R HA AP 3
Bk IR Y MR- B o
fe &3 AE 4GB EAGK
cEe S R E RS S )
By - P g -

FAREY ZEMEFGE
o F A EP T AU E A
REFN D PR —g’—k’/?*@
= i@’ﬁmuﬁrﬁﬂﬁ
PR Bris o 4eig T2 e
HA (0F 2 ) » FHREF
AN ESE RS £
DERER: -

AR E P

fﬁg‘l’;l]uilizi-— gl
aﬁw@w@ﬂ—WﬁR%
20 2~ BT RFLPEAGN 4 K
Bl %“'“‘E;ﬁﬂg”%qk*4
;}g a\ﬁ 03~ 3&4”,,;\%
%,m,#ﬁ =V 2 ;‘Q%E\,
& ”mﬁﬂmﬁg;@mz
" g 57 fe K E EAE R T3
SN ST L N
P URET L AR H
2 X o

2 A W

A EES

- i TR AE

£ R FT AT AL

28

.| HEMECE)E)

=T i 1
(-

(e g

32


CLS3
文字方塊
附件8-1


i}f’%gﬁgg’(“)

Mt 5 (-)

Hd i F ()

Ly E(-)

/:], ;#,;' :‘V_LD‘:“L

AR T A

Jait® £ 23 8 52t

[NCINEN]

kA P

& %2 R

A#H LY

G 5t B (-)

2t (-)(=)

A ER %))

FEEEE)N)

R WL [N W

FREERR-)E)

Fic 1 ()

P Wik WL, DN

LFERR()

b (o)

g V(=)

g ma 17z 7 %))

B AR
B34 (o)

= m N jfw|w

GETERE LB E L)

SlE v vvw|(w|(dviow|krlw(viovisalw| o[BI IMiw|wk|w|r

5 |
2 I
[ (]
NI N

TN WA :d 18 | 20 | 18 | 14

SR WL 28

LS LS 128

%wl\’*ﬁe!\JH(‘

¥R

. BLT l}’_ﬂr_-& WEiw & oo

i 128 B A (5 41 100 84 ~ 515 28 8 &)
E

£
1%4ﬁ4#§()3%9\4#W§()3§9£%£ﬁi()()2§ﬁé%§@%ﬁ°
VEDR R T R EUNAELI SR 284 EEE L
*ﬁ%/ﬂ\m&g?z;l»gig/ﬂ\o

B AL BE A 5 BB R AL DI IR IR

33




DR ¥ 2o

A8 114 §E R

¥ 2 RPEERRETHEE

T ACED)

A
a3 &

'+

BLAH

Il

LM (F2)

Food Quantum Dots Fundamentals, Synthesis and Applications

#es G PR 5 i ik
20 S Ry - R SERl AL FL
grik 2 L k. 2
L # R - 5
"% /3R 13 H) FEB
8B EArm 2 AR i A
ey 1 %f‘iﬂ:“ A T
3R
AR
1 A2 BEFRME LSS E T DR
o120 3 i HEERALT BPLLE Ak B 045G
e % TR
- “kEPE 1. Let students understand the application of quantum dot materials
( Objective) in the food industry.

# | 2. Students should be able to learn extensively about PL optical
analysis and evaluation of the perception of beneficial and harmful
substances in food.

N N 3 y ull: ¢ 4

( Prerequisite ) B none
B8 (QD) LT 13 10 2 4 skl o d 3 pgen
MR e &1 ¥ .5175 "'&me}@? Hed o ARG ESER
SEIEFTARFREARMRESE (CQD) FIZ v &S 2 Tk
Foo 8 A PTHYW R 2 IMEL - A5G
A E TR RRRIBT UEEL R LR L &5 L
-@@ﬂwﬁ?*m° AALMATF L T B AR R S S e B
R 2B ¥ 4F FRAFIBRAMRT AR o d 0 E

PN S N Pl TS e
HE ARG RO L SR R

I EHAS WAed HE X SRR ke S AL ES B
(Outline) AR~ FELfrL P e ROl o 208 Pofe? © Rt E

+ BE AR o
AT IR R
L5 rEat B o
Beis o AP RE

ke kAR T 1T 4

EARFHFHEH S - FF B FT
I i M L R e
& 3E (TR R ~ R A o sk LI A o

v B S

5t

Quantum dots (QDs) are spherical particles smaller than 10
nanometers in size that have good application potential in the food
industry due to their unique properties. Among the many quantum
dots, food industry researchers highly value carbon quantum dots
(CQDs) as they are non-
analysis is crucial for quality assessment and safety control. In this

toxic and environmentally friendly. Food
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regard, quantum dot-based fluorescence sensors can provide faster,
more accurate, more sensitive, and more economical methods of
analysis. This course will explore the application of quantum dots
in the detection of food additives, pathogens, heavy metals,
nutrients, antibiotics, and pesticide residues. Due to their
antioxidant, antibacterial, and inhibitory properties, quantum dots in
packaging materials can extend product shelf life, reduce microbial
growth, improve mechanical properties, block gases and UV rays,
and reduce food waste. This article will also introduce the
applications of quantum dots in improved, active, intelligent, and
biopackaging. After that, the application of quantum dots in water
treatment will also be discussed in the course. Quantum dots have
good application potential in various water treatment methods due
to their high aspect ratio, high reactivity, electrostatic interaction,
hydrophilic and hydrophobic interactions, including as filter
membranes, adsorbents, and photocatalysts. Finally, we will explore
its application in protein tracking

T JE ? 1 #3RKE 284 r gL B 4%
(Teaching
Methods ) # | 1. Lecture and teaching 2. Student oral presentation and discussion
1. Sistani, S. ¥¢ Shekarchizadeh, H. (2022) - & & 2+ & 1%
i 2. Kumar, V. ~ Vijay/Singh Kumar (Pardee) f= Singh, D. K.
I~%%3p (2024) > % ¢ B E + B o
(References ) 1. Sistani, S., & Shekarchizadeh, H. (2022). Applications of
" Quantum Dots in the Food Industry.
" | 2. Kumar, V., Vijay/Singh Kumar (Pardee), & Singh, D. K. (2024).
Green Carbon Quantum Dots.
1. F! r-rv z =+ Q‘!:'FE? i o
2. GRS HE S B R
3. aREF BB E o
4. & FEB F BehfF b i o
5. 4 SR T B ERF ] -
6. SFEFELE R Kk h’#r"ué? [ b N
7RG SRS BAPE X B AL RS S
8. P ¥
T Y] L |0 amEI A C R LR R
(Syllabus ) 10-%5@-3’%@&?‘5"? LA
11.8 &8 + BL223D 7] B BLjis o
1208 8 F 8L 2 = ffng * o
13.8 &8 3 Bhenin®e 3 qod $ 40 5 A 47 o
4.9 52 5 B b A H 4 ok AL R -
15.% > 2 { e plaha 8 5 8o
16.8 % %
T4 ) R OR s M AL R0F S ALY (PR
RS
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#

Introduction to food quantum dots.

Natural sources used to fabricate food quantum dots.

Methods employed for the development of food quantum dots.

Characterization techniques for food quantum dots.

Antimicrobial mechanisms exhibited by food quantum dots.

Antioxidant properties and UV-blocking of food quantum dots

in food packaging applications.

7. Anti-aging properties and utilization of carbon food quantum
dots in cosmetics.

8. Mid Exam

9. Food quantum dots for wound healing and wound dressing.

10. Food quantum dots in food packing.

11. Food quantum dots and 3D printing technology.

12. Food quantum dots for bioimaging.

13. Food quantum dots in food analysis.

14. Application of Food quantum dots in dye removal and
wastewater treatment.

15. Food quantum dots for metal detection.

16. Final Exam

VoA B g e K AT KF BT iR

ECSE

ogakrwdpE

R Sl

(Grading/ Evaluation )

1.3% 4 40%
2,87 £ 20%

3 A 4 30%
4.0 8 RSB IETS 10%
1. Report 40%

- 2. Midterm Exam 20%

3. Final exam 30%
4. Attendance and class participation in discussion 10%

A~ @& n (http i //)

('Web Site of Lecture

Notes) nnNotes) Notes )

AKERPH

(Sustainable Development

Goals, SDGs) (F # )

B SDG1 i} ",% # % (No Poverty)

SDG 2 % 44 (Zero Hunger)

SDG 3 24% i & ¥ 4&4t (Good Health and Well-Being)
SDG 4 # % # % (Quality Education)

SDG 5 {4 %]-T % (Gender Equality)

SDG 6 ;%% -k 2 f#4 (Clean Water and Sanitation)

SDG 7 ¥ § # 1% % iv R (Affordable and Clean Energy)
SDG 8 # E&)’]*u,i 21 = A B (Decent Work and Economic
Growth)

B SDG 9 # ¥ £] 772 & # & * (Industry, Innovation and
Infrastructure)

[ ] SDG 10 j# > # T % (Reduced Inequalities)

B SDG 11 X %% B eh3 3 ¥ 4L % (Sustainable Cities and
Communities)

EEEE[][]
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B SDG 12 § § iz 7 o2 A (Responsible Consumption

and Production)

O Ooon

SDG 13 sp % {7
SDG 14 & i+ 4
SDG 15 ri3s -
SDG 16 fr-T

Institutions)

SDG 17 >3 ¥

\4- \4-

7 %5 (Climate Action)
it (Life Below Water)
&«( Life on Land)

I & ¥ x> 4] B (Peace, Justice and Strong

& (Partnerships for the Goals)

LB R R ARE
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2EHHRERATHA

L (¢ 2) BEEFIRY
FELH (F2) Advanced Food Engineering
s (GRR) BHKE T RE
20 S Ry - R SERl FRLFL
grik 2 L ek 2
L # R -5y
W [3E 13 B 0
8B EArm 2 AR i A
P it 4 el
A %%f@; *
CH T R
AFAREF IFIEL-PmFaqsshl s X -BFafre§
o [ERPRCHR LRIAFIET IR 1S B
FHE1RLyERBAr R AL R A7 0%
B FPE N AT Ae > F b 1 BATHE Ao 1 PO o
This advanced food engineering course covers a broad range of
- ERERH fields, including food processing, packaging, storage, and quality
(Objective) control. It focuses on enabling students to learn and apply advanced
# | cross-disciplinary knowledge in engineering, such as engineering
mathematics, heat transfer, and mass transfer, to address food
drying, concentration, and extraction issues. It also incorporates
new processing technologies, such as laser processing.
Z SR ¢ 1
(Prerequisite ) ® none
1. 3=
2. &4 ? ehl ey
3. 8 & Hag|ET
5 4, & 57 b4 1 B FTARS
5. 8 SBBT Ao T
6. 851 P g4
7. 8 FAcd P oeig A
Y SARE . s.s;4mﬂm;‘r@
(Outline ) 1. Introduction
2. Engineer Mathematical in Food process
3. Innovation in Food Packaging
- 4. The Latest Trends in Food Laser Processing
" | 5. Extrusion Technology of Food Products: Types and Operation
6. Membrane Processing in the Food Industry
7. Heat transfer in Food Process
8. Mass transfer in Food process
r~RKED Pl HERE 252 v Rl EH
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(Teaching

#

none
Methods )
1. Yanniotis, S. ~ Taoukis, P. - Stoforos, N. G. ¥ Karathanos,
V.T. (%) (2013) o & F4v1 1 BT ER* BE o
v Springer US -
2. Sahu,J.K.(%) - (2014) - £i& & F4c1 142834 - CRC
I~%%3P Press o
(References ) 1. Yanniotis, S., Taoukis, P., Stoforos, N. G., & Karathanos, V.
T. (Eds.). (2013). Advances in food process engineering
3 research and applications. Springer US.
2. Sahu, J. K. (Ed.). (2014). Introduction to advanced food
process engineering. CRC Press.
P13 ARG A
#2851 Ry
%31 8 & EKeng|FT
F4F ARTRM AR D 8 FAd ik ATARR
%51 8 AR A fodk 1T
6% a gt g
G IS SR
8% ¢ 3
59%F a5 EP gvgiea
TS0 g
% 11iE ;‘#L’igﬁis?liifé{ %
P12 AR L PR Eenp R EE ——d o e
%133 # 8 Bix
F1435% #HE
¥ 153%F #dp ot
¥ 163 H & ¥
7~ KFER ¥} AL s R B et Al R B AT % 0
(Syllabus ) FUiEfT
1. Introduction
2. Food Engineering Mathematics
3. Innovations in Food Packaging
4.  Supercritical Fluid Technology: The Latest Trend in Food
Processing
5. Food Extrusion Technology: Types and Operations
6. Food Thermodynamics
7. Food Kinetics
- 8. Midterm Exam
" | 9. Membrane Processing in the Food Industry
10. Fluid Transport Pipelines
11. Fluid Transport Equipment
12. Material Balance for Fluid Flow in Pipes - The Continuity
Equation
13. Heat Transfer
14. Convection
15. Thermal Radiation
16. Final Exam
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340 %msﬁﬁgﬁ%iﬁ el AL BTN KB B4 F v N
T

1. 474 40%

2. 8¢ F 3% 20%

3.8 % 43 30%

AR & RFEHBE 10%

g
(Grading/ Evaluation )
3

1. Report 40%
2. Midterm Exam 20%
3. Final exam 30%

4. Attendance and class participation in discussion 10%

N~ mn (http t//)
(' Web Site of Lecture
Notes) nnNotes) Notes )

ARKERP
(Sustainable Development
Goals, SDGs ) (¥ 4§ %

SDG 1 ¥ ",% # % (No Poverty)

SDG 2 % 44 (Zero Hunger)

SDG 3 24% i & ¥ 4m4t (Good Health and Well-Being)

SDG 4 # % # % (Quality Education)

SDG 5 {4 %] % (Gender Equality)

SDG 6 ;%% -k & 2 (Clean Water and Sanitation)

SDG 7 ¥ § # % % 5. R (Affordable and Clean Energy)

SDG 8 % E‘S;/T*u ¥ ¢ = vy JE (Decent Work and Economic

Growth)

SDG 9 A ¥ £]372 A # 3% % (Industry, Innovation and
Infrastructure)

SDG 10 > % I % (Reduced Inequalities)

SDG 11 A 4% B 33 % 2744 % (Sustainable Cities and
Communities)

SDG 12 § § = if 7 {2 A (Responsible Consumption

HEEEEEEN NEEEE

H N[ N

and Production)
SDG 13 # i §
SDG 14 =+ 4
SDG 15 HE3t 4
SDG 16 frT
Institutions)
SDG 17 2345 i (Partnerships for the Goals)

Climate Action)

ife on Land)

78 (

it (Life Below Water)

i (L

# ¥ i > 4 & (Peace, Justice and Strong

L Do

¥ EHFP R
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R4 X R 148 2RSS - EPmBFATEE

A b (P 2) o
FELH (F2) Food for Companion Animals
g (B5%) BHKE Ly
e SR Ry - e S| 2A
£ 0% 3 g Sag S 3
7V B clp - 5
& [iF 13 ) E 0
R D i 4
gt 4 REPEE A 4
EFEY L4 2B L5y A
@ FiFLRenA ANt mKB AR 1B
o YEipinAAYET R
L mERP S SR e
® FERYIEDETEEIE 2R
O Firii & s HABH
—( (‘)liiii:f ® Understand canine and feline metabolism and its differences
from humans.
® [dentify their essential nutritional needs.
# | ® Learn pet food manufacturing and processing techniques.
® Understand quality control and safety issues.
® Know relevant pet food regulations.
® Recognize market trends in the pet food industry.
N Y Y- ) T I LY
(Prerequisite ) :y Food Processing, Nutrition
1 HAREhewp
2. X @Bt e igis 2
3 nEEIBYRET R
4, B‘.i%bk’\’:?%#?ﬁm % 7
5, Y 2B em Rkt
_ , 6. P s FhfE LRk
ARG PR A
B RpEBLT D
9. HaMEErUisra s
10. £ 4 & S5 FRAIER T 376
AN A Pt L WS
12, .4 & Sz T 41 B
13. ¢ %o s fE TS
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14. 2.4 & 55 B8 X F 5 B

1. Course Introduction

2. Digestive and Metabolic Physiology of Dogs and Cats

3. Energy and Macronutrient Requirements

4. Vitamins and Minerals in Pet Nutrition

5. Nutritional Standards and Diet Formulation

6. Ingredients and Raw Materials in Pet Foods
- 7. Manufacturing and Processing Technologies

8. Pet Treats and Palatability Design

9. Functional and Therapeutic Pet Foods

10. Quality Control and Sensory Evaluation

11. Food Safety and Risk Management

12. Pet Food Regulations and Labeling

13. Packaging and Shelf-life Stability

14. Market Trends and Sustainability in Pet Food

MR- E e PR P e —;‘;;fg VI s e i
AL o AR ERAG A o TG B B - A
PR T RE RS20 EEFRISRIKR > TILR D S8 R
R g o FAEGREE o PR R RIS

NN %o FOEFEL R
( Teaching The course uses English slides with lectures in Chinese. Exams
Methods ) are bilingual, primarily multiple-choice with some short-answer
- questions. A voluntary quiz will be held at the end of each class,

lasting approximately 20 minutes, and will not affect grades.
Quizzes will also be provided during guest lectures; students are

expected to participate attentively.

4

¢ E

1. Functional Anatomy and Physiology of Domestic Animals
by William O. Reece, Blackwell Publishing Ltd.

2. Canine and Feline Nutrition: A resource for companion
Aminal professionals by Linda P. Cases, Leighann
Daristotle, Michael G. Hayek, and Melody Foess Raasch,

I~%¥3p 3rd edition, Mosby, Inc. an affiliate of Elsevier Inc.

(References )

m
w

Applied Veterinary Clinical Nutrition by Andrea J. Fascetti
and Sean J. Delaney, Wiley-Blackwell, John Wiley & Sons
Ltd.

4. Drying Technology in Food Processing: Unit Operations and
Processing Equipment in the Food Industry by Seid Mahdi
Jafari and Narjes Malekjani, Elsevier.

5. Extrusion Problems Solved by Mian N. Riaz and Galen J.
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Rokey, Elsevier.

6. A Complete Course in Canning and Related Processes,

Volume 1 Fundamental Information on Canning, 14"

edition, by Susan Featherstone, Elsevier.

A RKEER
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m

Week Date Course Content

1 Course Introduction

2 Digestive and Metabolic Physiology of
Dogs and Cats
Energy and Macronutrient Requirements
Vitamins and Minerals in Pet Nutrition
Nutritional Standards and Diet Formulation

3
4
5
6 Ingredients and Raw Materials in Pet Foods
7 Manufacturing and Processing Technologies
8 Midterm Exam

9 Pet Treats and Palatability Design

10 Functional and Therapeutic Pet Foods

11 Quality Control and Sensory Evaluation

12 Food Safety and Risk Management

13 Pet Food Regulations and Labeling
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14 Packaging and Shelf-life Stability

15 Market Trends and Sustainability in Pet
Food
16 Pet Treats and Palatability Design

T34 panBIE R E e TR R R R R
Ui e

iy \‘:"&‘F—%'g ‘\‘l

(Grading/Evaluation )

¢

e F(50%) > 8% % (50%)

oy

Midterm (50%), Final exam (50%)

N~ n (http : /)

(' Web Site of Lecture

Notes) nnNotes) Notes )

AREERP

( Sustainable Development

Goals, SDGs) (F # )

SDG 1 ¥ ' & % (No Poverty)

SDG 2 % 44 (Zero Hunger)

SDG 3 247 i & ¥ 454k (Good Health and Well-Being)
SDG 4 # % #c ¥ (Quality Education)

SDG 5 +%]-T % (Gender Equality)

SDG 6 %% -k fF4 (Clean Water and Sanitation)
SDG7 ¥ f #EFix ik (Affordable and Clean Energy)

HENANIEE § NN

Growth)

B SDG 9 A ¥ 4472 A # K % (Industry, Innovation and

Infrastructure)
[ ] SDG 10 # > # T % (Reduced Inequalities)

[] SDG 11 X4 % B eh5 7 22 4 % (Sustainable Cities and

Communities)

B SDG 12 § § &= 7 fr2 & (Responsible Consumption

and Production)

SDG 13 # i {7 #(Climate Action)
SDG 14 ;&% 4 iy (Life Below Water)
SDG 15 r£3 4 jx(Life on Land)

Institutions)
SDG 17 2345 i (Partnerships for the Goals)

O Ooof

44

SDG 8 % E&,jhé’pki’ & 7&F B (Decent Work and Economic

SDG 16 fv-T it & &2 i 2 4] & (Peace, Justice and Strong




R2dBAEF 14 FERY 2 EPRPFRTH A

FRLH (¢ ) CRCI SR I SR el - ik
FELH (F2) Food Marketing Strategy and Brand Management
FE A GFR) EFKE Rz 41
20 S Ry - R SERl AL FL
grik 3 L k. 3
L # R -FY
% [ 1 B i i3
i T B EAE o RIS  AIATRY AR
if\éﬂcﬁiq EREAEMIIIF A EE NS SR E L AHST F K
VRS EI N4 o N FEEN R TAAYT ~STP 4P 54
g | B EREAELREIE S RERERT g A X
F T s (ESG) - § 4 B35 & b4~ 47 ~ Bk & & ficdy
Bt o B R FEFTHE BT EFS IR S8 &Y
Rk oo
o %5.9 ke This course aims to cultivate graduate students’  ability to
(Objective) . . . .
integrate food science knowledge with marketing strategy and
brand management. Topics include consumer behavior, STP and
= 4P frameworks, brand positioning, labeling and regulation, and
sustainable (ESG) marketing. Through case studies and team
projects, students will learn to transform scientific findings into
market-driven food innovations and brand strategies.
< nap | ERRABED raRpEE A AR
( Prerequisite) - None required. Basic knowledge of food science or marketing is
recommended.
1 & & (7492 &0 B gt
2.9 % A O
3.STP {vg &7 &g = =K ?
4.3&5_&%@\%; BE
¢S AR EL A B (IMC)
6. B (TH AL BT
Z R B 7. ESG A & 549 H vk
(Outline ) 8. 8 w2 REEE LT Y
9. XHF T EFMEERFIT
Course topics include:
1. Overview of food marketing theories and market structure
& | 2. Consumer psychology and behavior analysis
3. STP and brand positioning
4. Product, pricing, and distribution strategy
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5. Promotion and Integrated Marketing Communication (IMC)
6. Digital and social media marketing

7. ESG and sustainable branding

8. Food labeling, regulation, and health claims

9. Case studies and project-based brand proposals

o~ RKE 2
( Teaching
Methods )

W BRI L ERE - EFEE AT IR

#

Lectures, case discussions, group projects, guest lectures, and final

proposal presentations.

I~%53F
(References )

#

Kotler, P. et al., (2022). Marketing Management (16th Ed.). Pearson.
Keller, K. L. et al., (2019). Strategic Brand Management.

A RERR
(Syllabus )

1. Ffehm 65447 B9l @

2 i%. iﬂ“;‘:ﬂﬁikﬁ DR R e TR AT

3#F.STP ®v& @ Hlg~ P 7 F& e ix

4%, §RFM R L S ek

5. BHRRR <28 ke TR H

6iF. Rk Rdhg 32 : B2B ~ B2C &4 4a4 ik

7. zw&gb Fadig (IMC) B2 ~ SOk 4
8i¥. #ix74 AL (74 ¥ SEO & iF

9it.ESGAFEMW : &d BTNk

10 . & &k 4 0 TFDA {7 & it & p #we

11-12 3%, 26045 Bp o V”ﬁz%bnjp;z

13-14:3%. g ¥#&  FHRAE /W EELs S

15-16 i¥. mrmﬁ. At wéiﬁ?a#;,...s?réiﬁ

56 sawz%;ws . 17 GRMMA Al % » f $2 %% 7
ar\ﬁp\ =5 e

5

Week 1.Course Introductlon. Role of food marketing and brand
value chain

Week 2. Consumer Insight: Consumer behavior and market data
analysis

Week 3. STP Strategy: Segmentation, targeting, and positioning
Week 4. Food Branding Strategy: Brand identity and value
proposition

Week 5. Pricing Strategy: Cost-based and value-based pricing
models

Week 6. Distribution and Supply Chain Management: B2B,
B2C, and cold-chain logistics

Week 7. Promotion and Integrated Marketing Communication
(IMC): Advertising, public relations, and experiential marketing
Week 8. Digital Marketing: Social media engagement and SEO
operations

Week 9. ESG and Sustainable Branding: Green marketing and
brand ethics

46




Week 10. Food Regulations: TFDA labeling and health claim
regulations

Week 11-12. Case Studies: Domestic and international brand
examples

Week 13-14. Guest Lectures: Talks by marketing directors or
brand managers

Week 15-16. Group Project: Brand strategy report writing and
presentation

Flexible Learning: Al-extended teaching project implementation,
guest lectures, or company Visits

ﬂ:ﬁﬁ'%ﬂci 32 (20%)

AR B R HBABEA TS > WA T PEY
3 ﬁvz\i& °
A %ﬁvéﬁﬁ (20%)
LB FH BRI ASNIER g‘ﬁv?“

ﬁiﬁ’rg;bqi °
ME&E%EER (40%)
o S L R S LI R
FEAHEEMEER -
HRGEFE (20%)
FEFAEEad CRFEREPAREERET -

(Grading/ Evaluation )

5

Attendance and Participation (20%):
Evaluated based on attendance rate, in-class engagement, and
overall participation.
Individual Case Report (20%):
Assessed by analytical depth, logical reasoning, and data
synthesis in case analysis.
Group Brand Proposal (40%):
Team-based project graded for creativity, feasibility, and
completeness of the proposed brand strategy.
Final Presentation (20%o):
Emphasizes communication skills, professional integration, and
presentation quality.

N~ Eg tmn (http £ //)
('Web Site of Lecture
Notes) nnNotes) Notes )

REFEP %
( Sustainable Development
Goals, SDGs) (F # )

SDG 1 i} Gi £ £ (No Poverty)

SDG 2 % 44 (Zero Hunger)

SDG 3 247 £ & ¥ 4F4k (Good Health and Well-Being)
SDG 4 &8 #c v (Quality Education)

SDG 5 +5]-T % (Gender Equality)

SDG 6 ;%% -k f#4 (Clean Water and Sanitation)

oot
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[] SDG7 # § 4 % % iy Jh(Affordable and Clean Energy)

Il SDG S8 # E&T‘ui g1 = A B (Decent Work and Economic

Growth)

B SDG 9 # % £|#72 ;X # % *5 (Industry, Innovation and

Infrastructure)

[] SDG10 j# > # - % (Reduced Inequalities)

[] SDG 11 & % % B ¢h$ 3 2742 % (Sustainable Cities and
Communities)

B SDG 12 § § &) % {2 A (Responsible Consumption

and Production)

SDG 13 sp i% {7 # (Climate Action)
SDG 14 ;= &4 iy (Life Below Water)
SDG 15 mEt 4 fir,«( Life on Land)

SDG 16 fr-T & % 22 i > 4] & (Peace, Justice and Strong
Institutions)
SDG 17 =234} i (Partnerships for the Goals)

O Ooof

%% &Jﬁg;-g TR
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114 F2R% 2 FHHERFRTHE

A L (¢ %)

R A

FELH (F2) Community Nutrition
A B GER) L i % 4
20 S Ry - R SERl AR TT
Frk 3 L k. 3
L # R -FY
% 35 1 W E i
ERAREARABTEE TR AT HGETNS v F A EIEERN
Foos iy 4 R R g%&%f% BRALfRAN S B EGREE
BE 5L 0 4 ,\iéﬂﬁ?ﬁi
REAHRERTE BICR - F BRI ®F A1 0%

vol2 7§§47ﬁ1i¢b71‘f’ﬁb2 AP ’EKF'J“J A

B R BB
- ¥kEPF 1. Familiarize students with national nutrition policies and
(Objective) practice community nutrition work;

# | 2. Help students understand how nutritional status, dietary
patterns, and lifestyle choices collectively influence health
throughout an individual's lifespan.

N ’ &

( Prerequisite ) B None
*EAREN BALTE ”g M It L r R B /)»%l‘ff’ 5
FHFA R e HT FEE (801 B2 AT
%1i* DARLFR A E T PR S AR YA K
Eilak %*/T?‘ﬁ\“"/ﬂii% T RACERE o A4EF
RRAL LY AR EHR P2 £ R AR o
0 TERAVHFMTREDPE
MEE AR FIRFYIFRARERAEES 20

= KHASE ] L LT 1 BT GE B Ap BE dicdy o

(Outline ) R L R Y X F TR S U o )

Pl AP R Bfo R RNt R AT R OER
o FEH L ALATHRTR R R F L RE AREAF
PALITL A DREY o png R IR R
FEMEERL LU T Y AR B R A
BB AL R F RN AR o
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e
®
s
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S AP YRR APRAEL S DY KL %D
y3

5

This course introduces community nutrition-related program
planning, policies, resources, and nutritional issues. It helps
students understand how to plan and implement nutrition programs
for different groups (such as the elderly, children, college students,
or those with limited resources), and apply nutrition assessment,
nutrition education, and nutrition intervention strategies to improve
community nutrition and health. Key topics include:

e Global Public Health Nutrition Policies: An exploration of
the frameworks and guidelines that shape nutrition
practices worldwide, focusing on their impact on
community health.

e Assessment of Community Nutrition Status: Students will
learn methods to evaluate the nutritional health of
communities, including the use of various assessment tools
and techniques to gather relevant data.

e Questionnaire Design and Survey Methods: The course
will cover the principles of designing effective
questionnaires and surveys, emphasizing the importance of
clear objectives and appropriate question formats to collect
meaningful data.

o Nutrition Monitoring and Reconnaissance: Students will
gain insights into the processes involved in monitoring
nutritional status and identifying community needs through
reconnaissance techniques.

o Community Nutrition Program Planning and Management:
This section will focus on the strategic planning and
management of community nutrition programs, including
setting goals, defining objectives, and implementing
interventions.

o Lifecycle Nutrition Integration: The course will integrate
concepts of lifecycle nutrition, highlighting the importance
of tailored nutrition education and counseling across
different life stages.

Through engaging discussions and practical applications of these
topics, students will develop a solid foundation in community
nutrition. They will be equipped to apply core concepts effectively

in promoting community health.

AR £ AR
(' Teaching

A b R

#

Didactic instruction, discussion, and practicum
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Methods )

MR AE (2025 T 2HE EREEFI2P O ISBN:

’ 978-626-381-132-4
Ii~%%30p Community Nutrition in Action: an Entrepreneurial Approach
(References ) .. | (2013) Marie A. Boyle, David H. Holben. Wadsworth Cengage
* | Learning B2 45w o 2 £ %% 4 % 363.858 B697 2013
i E102530
1. AFRFERMH P RRKEHNF
2. IR T P
3. KEXIF2AEDE
4, HEATREEEGR
5. ALH Y EFAGER ALY £ 42 A
6. AREHFELFEBI - HFHFR
7. wREFL YR
8. WEWEFEBYE
L9 B A0 F A A YA
11. :é;—’ibjﬁsl‘ﬁ/r B E
12 4% F %7 2%~ 7T e &2 13 F%35F9
AT Y %] 2“%¢r\&$a#
1 AR FAFH2: 4233
2. AwRFRFTE 3 HER YA 6/ PRI RF B
¥ 11 B AR (¥ 5% 40 % 34 7 (Lesson Plan Implementation)
A REER % o % :=§ (Outcome Evaluation)
(Syllabus) 3 ARFRIRL KEAF
4. FERFTRS A %R
Introduction to Community Nutrition, Nutrition Policies, and
Implementation
2. Introduction to Epidemiology
3. Questionnaire Design and Survey Methods
4. Nutrition Monitoring and Nutrition Surveillance
5. Assessment of Community Nutrition Needs and Planning of
Community Nutrition Programs
# | 6. Budgeting, Implementation, and Management of Community

Nutrition Programs
7. Maternal and Child Health Nutrition
8. Nutrition in Childhood and Adolescence
9. Midterm Examination
10. Nutrition in Adulthood and Older Age
11. Infectious Disease Prevention and Management

12. Theories, Materials, and Methods of Community Nutrition
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Education

13. Nutrition Counseling

14. Community Nutrition Practicum 1: Nutrition Assessment and
Questionnaire Design

15. Community Nutrition Practicum 2: Intervention Planning

16. Community Nutrition Practicum 3: Lesson Plan Design
VA6 ) Hﬁﬁ'ﬁ‘?r%‘fﬁé BIMBHF T A RENAA

(Lesson Plan Implementation) 2 = % =& (Outcome

Evaluation)
= ~FEE A v AL 522 20% ~ F B 80%
(Grading/ Evaluation ) 3 Participation 20%, and practicum 80%
N~ mn (http t//)

(' Web Site of Lecture

Notes) nnNotes) Notes)

AKERPH

(Sustainable Development

Goals, SDGs) (F # )

SDG 1 ¥ ",% # % (No Poverty)
SDG 2 % 44 (Zero Hunger)
SDG 3 24% i & ¥ 454t (Good Health and Well-Being)
SDG 4 # % # % (Quality Education)
SDG 5 {4 %] % (Gender Equality)
SDG 6 ;%% -k £ 2 (Clean Water and Sanitation)
SDG 7 ¥ § # % % 5. R (Affordable and Clean Energy)
SDG 8 % E‘S;/T*u ¥ ¢ = vy B (Decent Work and Economic
Growth)
SDG 9 # % £|#7%7 A # 3% *5 (Industry, Innovation and
Infrastructure)
SDG 10 j * # - % (Reduced Inequalities)
SDG 11 A § % E eus % 2244 F (Sustainable Cities and
Communities)
SDG 12 § % @i 7 fv2 A (Responsible Consumption
and Production)
SDG 13 :p’ % {7 fﬁ(Climate Action)

SDG 15 rt3 4 i (Life on Land)

SDG 16 fr-T i+ & £2 4 > 4| & (Peace, Justice and Strong
Institutions)

SDG 17 2 3£ ¥} i (Partnerships for the Goals)

O oo o o o gudomametf

2R3 EHHP RE
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0014
RA22PAE A F 148 ERY 2 FHHEPFALTHE L EMI)

FREHE (P 2) o FHEC ST R
FELH (F2) Application of Proteomics in Food Science
BT ARY MG S ) BHKEF % ik
Bk ot Ry - 23 2R L FT
Fri 3 A Sk 3
VN 3 S RS
" [ 13 W) E i3

- ~ & ¥k 4 (Knowledge Competence)
~ Foeg ' a0 4 (Technical Skills)
o gy 4 =~ RBAEfEA-Z IR w4 (Analytical & Innovation
Competence)
T~ Ei & 512 % & (Communication & Ethics Competence)

By FRE PP oML E 7T o
TV RS RILE 3ov [ RN 2

R HBEIT S ST

S AR R 0 8 B TR A S SR

Understand fundamental proteomics concepts and analytical
-~ RKEPH workflows

(Objective ) Apply proteomic techniques to identify and quantify food
proteins

Interpret proteomic data for food authenticity, allergen
detection, and nutritional analysis

Evaluate the potential of proteomics in food innovation and
safety management

st

= ‘i@yﬁlﬁ ¢ &

None

#t

( Prerequisite )

Module 1: 3% FHE FHE T o Hiw
o v FMEFchE KB FE M
o TAFHEREFHINAL
o FTHESE Y FETnA
Module 2: # &% &2 & 2 § & 47
o EHAH o A RS FER T
(Outline) o AN R T E T
o AP AMFd NI AT
Module 3: & S-# & & % 6
o Fv TRV ERAI R A
o BRFEG BRSSP
o FEARY THE ML SRPE R 6E
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Module4: 8§ &5 FE %X 2 & %6
o EMFV Brrk2 @R

o WS &Y ko FHEL

o WAL BEEEIE 2 AT
Module 5: #&i%f347 8 s WF K &

o AP FTRAELATIME

o Fv TR IER Ry

o L LRRR - NP FE R

5

Module 1: Introduction to Proteomics
« Definition, scope, and history of proteomics
e Overview of proteins in food systems
Module 2: Proteomic Technologies and Analytical Tools
« Protein extraction and separation techniques
e Mass spectrometry (MALDI-TOF, LC-MS/MS)
o Data processing
Module 3: Applications in Food Science
« Food authentication and adulteration detection
o Allergen and toxin identification
« Nutritional proteomics and functional food design
Module 4: Proteomics in Food Safety and Quality
« Detection of microbial contamination
« Monitoring processing-induced protein changes
« Proteomic biomarkers for shelf-life and freshness
Module 5: Bioinformatics and Case Studies
« Bioinformatics platforms
o Integration with metabolomics and genomics
o Real-world case studies from academia and industry
o Future challenges and opportunities

R % 0l

4 F B R PNTH T
N2 i
. BRNCE-S-a: R i [y
( Teaching oot 1 Case Di :
¢ Lectures an ase Di1scussions
Methods ) . _ _
# | » Laboratory Technique Demonstrations
* Group Reports and Oral Presentations
o |rtEY 5430
Proteomics in Food Science. Elsevier, 2016. (ScienceDirect
I~%%%0p link)
(References ) # | Food Proteomics. Elsevier, 2023. (ScienceDirect link)

Recent review papers, such as “Proteomics and Food Analysis:

Principles, Techniques, and Applications” (PMC article)
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https://www.sciencedirect.com/book/9780128040072/proteomics-in-food-science?utm_source=chatgpt.com
https://www.sciencedirect.com/book/9780128040072/proteomics-in-food-science?utm_source=chatgpt.com
https://www.sciencedirect.com/book/9780323908894/food-proteomics?utm_source=chatgpt.com
https://pmc.ncbi.nlm.nih.gov/articles/PMC8620185/?utm_source=chatgpt.com

A fF R

(Syllabus )

(=
it
/%‘«

1 &ﬁﬁﬁ%ﬁﬁﬂiﬁwﬁféﬁ
2 SEPETR v FHEE LG R ks
3 & F 2 R TR B
4 AR B A B
S AT RIS
6 At Rl
T AP FRE S FRTRA
8 SEEFRT CREEE L FEEL
P19 aRT 2B AR R R EN A
10 #aPsgayithd gy
11 8 v !*’3»51 R e |
12 Gt 1 F0 FHE R
13 EHFEL(-)-FEF L
14 EHEFL(C)-FEF L
15 & BT %/.1 27
16 BB L A RE Y
¥ o6 Eﬁ?maﬁﬁk%% ¥ o M Hc iz p & (Digital
autonomous learning)3; ;% #4352 -
Week Topic
1 Introduction to Proteomics in Food Science
2 Proteins in Foods: Structure and Function
3 Sample Preparation and Protein Extraction
4 Protein Separation and Fractionation
5 Mass Spectrometry Principles and Techniques I
6 Mass Spectrometry Principles and Techniques II
7 Bioinformatics and Data Analysis
# |8 Food Quality Applications
9 Food Safety Applications

10 Functional Foods and Nutritional Proteomics
11 Case Studies in Food Processing I

12 Case Studies in Food Processing 11

13 Final Project Presentation |

14 Final Project Presentation II

15 Laboratory Demonstration / Workshop

16 Summary and Future Perspectives
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¥ b6 prResliE g 0 0 g p & (Digital
autonomous learning)?; ;% %32 -

HE 2B &% L 20%
W ITEHRZL L 30%
HR IR EFEL D 50%

o
(Grading/ Evaluation )
®

Class participation and discussion: 20%
In-class assignments: 30%
Final report or written exam: 50%

A~ n (http /)
(' Web Site of Lecture
Notes) nnNotes) Notes )

Proteomics in Food Science. Elsevier, 2016. (ScienceDirect
link)
Food Proteomics. Elsevier, 2023. (ScienceDirect link)

Recent review papers, such as “Proteomics and Food Analysis:

Principles, Techniques, and Applications” (PMC article)

REFEP %
(Sustainable Development
Goals, SDGs) (F # )

0 oo o o o gudomamegg

SDG 1 ¥ i i % (No Poverty)

SDG 2 % 44 (Zero Hunger)

SDG 3 24 i B 22454k (Good Health and Well-Being)
SDG 4 # % #c ¥ (Quality Education)

SDG 5 +%]-T % (Gender Equality)

SDG 6 ;%% -k 4 (Clean Water and Sanitation)

SDG 7 ¥ § # %% i R (Affordable and Clean Energy)
SDG8 # E&,T*Lé’r- g1 & v B (Decent Work and Economic
Growth)

SDG 9 # ¥ #]#7# A # 3k 5 (Industry, Innovation and
Infrastructure)

SDG 10 j * # - % (Reduced Inequalities)

SDG 11 A 4% E 5 % 22 42 F (Sustainable Cities and
Communities)

SDG 12 { § i} % f-2 A (Responsible Consumption
and Production)

SDG 13 :p’ % {7 fﬁ(Climate Action)

SDG 15 rt3 4 iy (Life on Land)

SDG 16 fe-T & & ¥ i > 4 & (Peace, Justice and Strong
Institutions)

SDG 17 2 3£ ¥} i (Partnerships for the Goals)

L3 LE AR

56



https://www.sciencedirect.com/book/9780128040072/proteomics-in-food-science?utm_source=chatgpt.com
https://www.sciencedirect.com/book/9780128040072/proteomics-in-food-science?utm_source=chatgpt.com
https://www.sciencedirect.com/book/9780323908894/food-proteomics?utm_source=chatgpt.com
https://pmc.ncbi.nlm.nih.gov/articles/PMC8620185/?utm_source=chatgpt.com

Rl B SERESR

F 114 $2R% 2 SHEFPFALS

FRHE (P ) kAXRRELEZ FE
HARLH (E2) Career Planning and Development in Aquaculture
FEAE GRRL) F 3 FREF P p &3
B3,k o W dsr (L | B#siy > & %A FT
Fok K 25 i kS 3
TV - e 7 s g 9 - #
& [ 1§ W) Eig
B & LI 4 /5 IE A #(0~100)
lLEFRSHL 2 LA %8 17';:4*,,,?14417 F* Il 4/&
5 A 4 QAR FE LI A _85

3.0 37 8 i ﬁ*/i‘ﬁ: %\m 4/ 90_
4.5 £ GIEAL § MR 4 /90

RFFEPE FTHE)

[]1SDG1 ¥ ‘,ﬁ‘f # % (No Poverty)

[ ] SDG2 % 44 (Zero Hunger)

[] SDG3 =24 2% 22454k (Good Health and Well-Being)

Bl SDG 4 % % %% (Quality Education)

[ ] SDG5 %] % (Gender Equality)

[ ] SDG 6 %% -k £ %4 (Clean Water and Sanitation)

[ ] SDG7 ¥ { # 7% % iv /h(Affordable and Clean Energy)

Hl SDGS§ # Ef;:fj*‘ui 2 = A B (Decent Work and Economic Growth)
[ ] SDG9 # % £|#722 £ # 3% >5 (Industry, Innovation and Infrastructure)

[ ] SDG 10 ,ﬁ\ > % I % (Reduced Inequalities)

[] SDG 11 X 43 B 37 244 F (Sustainable Cities and Communities)
[ ] SDG 12 é‘ fiE i % fo 2 & (Responsible Consumption and Production)
[ 1 SDG 13 # i {7 # (Climate Action)

[] SDG 14 ;¥4 i (Life Below Water)

[ ] SDG 15 3 4 #(Life on Land)

Bl SDG 16 ﬂffl & ¥7 i > 4| & (Peace, Justice and Strong Institutions)
Bl SDG 17 23} # (Partnerships for the Goals)

BiFFALTE EFLN u_fv-?;sﬁﬁir‘ 1 fE A im:]‘{/c#"s % ¥
BRSPS ARk ‘#ﬁ%‘#ﬁvﬁ& S RN
5'%51?‘.7%‘5}’?57”%“%5’%1#&—*1&,4’1 ) g%‘%idi 2EE
WREFERE -

-~ RkEIE
( Objective )

Through the courses, students can understand their
future career directions during their studies, enhance self-
awareness, improve decision-making abilities, increase
career readiness, and boost self-confidence. These
courses also guide students in setting clear career goals,
enhancing competitiveness, managing their career paths,
and achieving long-term career development.
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S~k

L

( Prerequisite ) # | Not required
WI~W3 : BRI HE & |2
v 2ERRIRTEFE
vV 2ERAIEREFE
V FiREme.iiap
W4 : k& XA GTRRES =
Vo AE RE (T AE S AR NERE o
i 4
W5~W7: BUBR$13 MRt &R I-FR
V OERREEE L2
vV o RwTPmEP %
3 R VK & S |
WS8: #¥ f54
WO~W11 : BRH-iG=E A EM ik
v OBRERILE L EH G
vV o ORHER
v %&ﬂ—ﬁi 3 ﬁ.ﬂ
W12~W13 : g Echg =1 &
vV PBREEERBFR
R IR W14~W5: B A a3 %52
( Outline ) Vi B RERAERIBRR
W16 : 3 k42
S RFO6 ) Y Y TR RE RN TS
W1~W3 : The importance of career planning
v' Career planning thinking and action
v Theories of career planning and career
management
v' Explore career interests, roles and goals
W4 : Career paths in aquaculture
v" Further education, Employment, Relevant
- certificates and core competencies

W5~WT7 : Career plan overview & practical exercises
v' Explore career interests, roles and goals
v'  Set clear goals
v' Develop an action plan
W8 : Midterm oral presentation
Wo~W11 :Workplace  ethics and interpersonal
relationships
v" Workplace ethical and interpersonal relationship
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v Communication management

v' Increased competitiveness in the workplace
W12~W13 : Management tools for career development

v Time management
W14~WS5 : Personal brand and image management
W16 : Final oral presentation
Flexible teaching(6 -|: F¥): Using digital learning resources to
conduct case analysis and discussion

1. #FgaEpRiH
|2 senxs
3. 3% %3
z g AN
. 4. FL EV-RblsH
( Teaching - . .
5. Lecture course with teaching materials
Methods ) _ _ .
- 6. Multimedia teaching
| 7. Interactive teaching
8. Case studies
9. #LAH (2019) 2 i&%%‘l-ﬁ'%‘ii&?ﬁ’. oI 3 WEF IEKRGET
RaF o
I~%330P P110.R A%, 1 34 (2015) BREGEA ARG W2 27
(References ) g .
11.2 5] (2020) 2 BRJIABEFE - 23 F h o
% | 12.NA
L xmEeR v AR R TS0 E X RER
N W EE . . .
(Syllabus ) - Equally apportioned to the weekly class time according to
the syllabus.
13. R F 20%
g’ 14.3 dk & 20%
15.87 ¢ £ 4 30%
S N FESS 16. 8 %44 30%
(Grading/ Evaluation ) 17.Attendance rate 20%
- 18.Interaction status 20%

19. Midterm reports 30%
20.Final reports 30%

A~ en (http s /)

#% :x (Remarks)
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Rl B SERESR

F N4 FERY 2 EHHEPFLS

L (¢ 2) BRAFE
HARLH (E2) Environmental Toxicology
FEAE GRRL) 38 AR PR pt &5
e (]~ & WALy (L | Birn] | M- & 5
Frk 384 i Neg 3 3
TV - e 7 s g 9 - #
& [3F 3§ E g
BA LA A /I A $(0~100)
LEFRERL 2 RABAE L P2 Er ahit 4/ _95
Frou g 4 QAR GFEL I A 90

3.4 47 8 R AR AL i 4/ _85
4.5 £ 5@ ¢ B 4/ _85

RFFEPE FTHE)

[]1SDG1 ¥ ‘,f # % (No Poverty)

[ ] SDG2 % 44 (Zero Hunger)

[] SDG3 =24 2% 22454k (Good Health and Well-Being)

[] SDG 4 #% % %+ (Quality Education)

[ ] SDG5 %] % (Gender Equality)

B SDG 6 ;%% -k £ %4 (Clean Water and Sanitation)

B SDG7 ¥ { # % % v /h(Affordable and Clean Energy)

[] SDGS§ # E&ffui 2 = A B (Decent Work and Economic Growth)
[ ] SDG9 # % £|#722 £ # 3% >5 (Industry, Innovation and Infrastructure)
[ ] SDG 10 ,ﬁ\ > % I % (Reduced Inequalities)

[] SDG 11 X 43 B 37 244 F (Sustainable Cities and Communities)
[ ] SDG 12 é‘ # i i) 3 4o 2 A (Responsible Consumption and Production)
Bl SDG 13 # i {7 # (Climate Action)

M SDG 14 ;%4 ji(Life Below Water)

B SDG 15 5 4 # (Life on Land)

Bl SDG 16 ﬂfrl & 27 i > 4| & (Peace, Justice and Strong Institutions)
[ ] SDG 17 2 z%} # (Partnerships for the Goals)

ERAPFPEIARZL BTG RR 17‘#%5'1'1?__&4’\7;%\‘-{}2;}7;; ;3%
AR SARARE < 45 BRI #H'J'%Mﬁiiﬁ %5
FRep B Wk AXBRR D GITH2 F2

- ~KE P %
( Objective )

Enwronmental toxicology is an important knowledge
basis for environmental ecological assessment policies
and decision-making; this course will introduce basic
toxicology, the transmission and action mechanism of
poisons, and environmental pollutants, etc. Apply the
above knowledge to risk assessment and management of
aquaculture environments.

-~ R ¢

ERERY:
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( Prerequisite )

5

Chemistry, Biology

N S
( Outline )

3 Ll SR

A#HE

¥ B

U

8 REH

dRAFTIR

REFEY

YL

9. L¥h

10.£ 4 %

1M.583

12. 5 § 8 F

13.3 35247 %%

14.“ B R 3 3

15 kAXABE IR 'GF LG
16. ¥ x4F 4

RGO F) T TR EFRN A TS

© NSO aR~ODN=

1. Environmental Toxicology

2. Basic Toxicology

Toxicokinetics

Genetic Toxicology

Chemical carcinogens

Reproductive and Developmental Toxicology
Environmental hormones

© NOo Ok

Midterm oral presentation

9. Pesticides

10.Heavy metals

11.Dioxins

12.Polychlorinated biphenyls

13.Hazardous air pollutants

14.Environmental toxicity of chemicals

15.Environmentally friendly management strategies for
aquaculture

16.Final oral presentation

Flexible teaching(6 hours): Using digital learning resources to

conduct case analysis and discussion

L (g R
( Teaching
Methods )

® HiFHAEHEREH
o JHNKE
& IHRELRK
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FLsFV-Folad

Lecture course with teaching materials
Multimedia teaching

Interactive teaching

Case studies

HAie Pl E (2024) B F - F2WMEF AP o
MR § <5 (2022) ) BRI FF - A2 2 BF IER
G S A

7P
Ig4de

7 5 i (2014) AHALF - F2WMEF 2P o

(References ) ® Chris K. (1998) Basic of Toxicology. John Wiley &
Sons, Inc.

® Stanley M. (2022) Environmental Chemistry. Taylor &
Francis Group, LLC.

S| R R T L B ) R

A RKEERR

( Syllabus ) w Equally apportioned to the weekly class time according to

the syllabus.

® A F 20%

e 43 30%
HrFE 30%
IeKE 20%

(Grading / Evaluation ) Attendance rate 20%
Midterm Exam 30%
Final Exam 30%

Interaction status 20%

5

A~ en (http /)

# :x (Remarks)
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M e i

0o17
114 FERY 2 FHEPHAES

HE LA (P %)

KAXAAKEFABER

WAL LA (F2)

Practical Management of Sustainable Aquaculture

29 ¥R 2
g GRR) o BRRE Ye}‘:-jjng Hu

FE 3k % 97 WS s (gL | BHFLy 4 & 3T

Frk 2 L Lk 2

TV - e 9 s g 9 - #
& [ 13 8 E g

B & LI 4 /5 IE A #(0~100)
%ﬁ]‘“maf’}\ﬁ%fﬁﬁt"‘#ﬁ;}i:}ii‘ ’#,rr’f-\. 4/ 90

st 4 2 IR T RAT 4/ 85

3*"7\’]‘%"’%}?*/"1‘& "?tim 4/ 85
4% £ G MR 4/ 90

RFFEPE FTHE)

[]1SDG1 ¥ ‘,f # % (No Poverty)

[ ] SDG2 % 44 (Zero Hunger)

[] SDG3 =24 &% 22454k (Good Health and Well-Being)

Bl SDG 4 % % %% (Quality Education)

[ ] SDG5 %] % (Gender Equality)

[ ] SDG 6 :%i%-k £ %4 (Clean Water and Sanitation)

[ ] SDG7 ¥ { # 7% % iv /h(Affordable and Clean Energy)

[] SDGS§ # E&)’I&i 2 = A B (Decent Work and Economic Growth)
[ ] SDG9 # % £|#722 £ # 3% >5 (Industry, Innovation and Infrastructure)

[ ] SDG 10 ;')éﬁ % % I % (Reduced Inequalities)

[] SDG 11 X 43 B 37 ¥4+ F (Sustainable Cities and Communities)
[ ] SDG 12 é‘ fiE i % fo 2 & (Responsible Consumption and Production)
[ 1 SDG 13 # i {7 # (Climate Action)

Bl SDG 14 ;%4 fi(Life Below Water)

[ ] SDG 15 3 4 #(Life on Land)

[] SDG 16 ﬂffl & 27 i > 4| & (Peace, Justice and Strong Institutions)
[ ] SDG 17 2%} # (Partnerships for the Goals)

- ~KE P&
( Objective )

BiAkARAAFNEERBEPR e 25 BB gy
Eile e E A fé'-ﬁxfg P PR A B AR o TR AR R
FRREF 2R AFTFE REREARALEDEY
BRGA e RIARP AL LG ER T 22
«%ﬁ.ﬁ%ﬁciﬁ%ﬁ’* R TR A PR A HEITS K
RAFppEAocE ~ 2 o eFE - RAFL LAEF
PR A T WEEE (40 ASCSBAP) ¥ g # v 4 o

b

To understand the operating environment and challenges of the
aquaculture industry, including biological, environmental, social, and

economic aspects. This course will identify the core concepts and
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indicators of sustainable aquaculture, such as resource recycling,
water quality management, carbon footprint, ecological impact, and
community participation. Students will get familiar with the
management processes of aquaculture enterprises, including
production planning, cost analysis, risk management, quality
assurance, and regulatory compliance. Also, to cultivate students’
ability to design, evaluate, and manage sustainable aquaculture
operations that balance economic efficiency, ecological conservation,
and social responsibility. Enhancing students’ practical skills and
their capacity to apply knowledge in industry practices, policy
development, and international certification standards (such as ASC
and BAP).

S~k

( Prerequisite )

KA R

5

Aquaculture

SR (SEAE
( Outline )

1. FAeHE ~ 22-K & % 78 R PLit
2. KAXAPBEHEE S WAH
3. FAFAF LY D
4. FASAFEF A
5. 2 ARG EAEE R
6. = NI F AT

7. AR AE (T

8. 4Lk 4k ¥ T2 (ID)

9. sk #s i kB & E ()

10. 7k 2 #4522 5 o5 F 22(1D)

1L A f g g sng i 8

.3 EFThpks 2

13. 7 RBT Gy

14, Fa @ p1aTR

15. % 2 po i

16. #p % 4p 2

4o PEREMA LR RN AR S R R A AP R e

BT AL 4 g7 i

1. Course introduction and overview of the current status of
aquaculture

2. Fundamentals of aquaculture species and environmental

management

Sustainable management models for aquaculture farms (I)

Sustainable management models for aquaculture farms (II)

Production planning and process management

S kW

Cost and profit analysis
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Feed and feeding management (I)
Feed and feeding management (II)
Aquatic animal health and disease management (I)
10. Aquatic animal health and disease management (II)
11. Sustainability indicators and certification standards
12. Waste and resource recycling management
13. Risk management under climate change
14. Information technology and innovative applications
15. Regulations and policies
16. Final report
4-hour flexible supplementary teaching — will be conducted in the
form of a guided visit to the National Museum of Marine Science

and Technology / Chaojing Intelligent Ocean Center.

ALY B AR AAER F o L T ST

PIRR e RERA Y S RYIZ VDRV R LB Y 2 F
NP, Wielp i P B2 FA L o kAt o
( Teaching The course is conducted through lectures delivered by the instructor.
Methods ) During class, slides containing charts, texts, photos, and VCD videos
# | are projected using a computer and projector. The primary language
of instruction is casual English, supplemented with professional
terminology. Group discussions are also included in the class.
s | EERARAORGEY c FlHEF o A RELR kA
FEATAIR 2 2016 & - ISBN @ 9789860492132
I~%%F0 1. Principles of Sustainable Aquaculture, Stuart W. Bunting
(References ) e (2013), ISBN13:978-1-84971-077-0
" | 2. Sustainable aquaculture, Visvanathan, C. et al., (2019) Springer,
ISBN-13: 9783319732565
s nEeR P AR B T3 a Ft R i P kPR
(Syllabus ) - The course content is distributed evenly across the weekly class hours
according to the course syllabus.
ARFIFRERE Y B RFL S FRFTEE T
g’ 1. FIEDA R 20%
2. #eERL 40%
L ompe 3. B RIFEL 40%
(Grading /Evaluation) A comprehensive assessment will be conducted based on attendance,
midterm, and final reports.
# | 1. Attendance 20%

2. Mid-term report 40%
3. Final report 40%

N~z = (http f /)

% :x (Remarks)
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R2d A58 114 FERY 2 EYHEP AL

LA (P 2) (- RAXAPLER IR
HARLH (E2) International Good Aquaculture Management System
HAAHE (RR) F 3 FHREF P p &3
B3,k o W dsr (L | B#siy £ AT
Fok 285 (%2 83%) B Sk 2
TV - e 7 s B35 2 - #
& [3F 13 B i3
*%*ﬁﬁwﬁ*ﬁﬁ»&@qw)
ERRERL 2 kA AL P2 Fr @i 4/ 90
¥ 4 2.“?! A FERIRT 4 _85

3.5 5 82 AR R e 4 %
4.3 £ BT E MR 4/ 90

[]1SDG1 ¥ ‘,ﬁ‘f # % (No Poverty)

B SDG2 % 4k (Zero Hunger)

[] SDG3 =24 2% 22454k (Good Health and Well-Being)

Bl SDG 4 % % %% (Quality Education)

[ ] SDG5 %] % (Gender Equality)

B SDG 6 ;%% -k £ %4 (Clean Water and Sanitation)

[ ] SDG7 ¥ { # 7% % iv /h(Affordable and Clean Energy)
[]SDGS§ % Ef;:)j*ui 21 iz gk B (Decent Work and Economic Growth)
REFRBPH (FAHE) | [ SDG9 # %4157 & # 3% * (Industry, Innovation and Infrastructure)
[ ] SDG 10 ,ﬁ\ > % I % (Reduced Inequalities)

[] SDG 11 X 43 B 37 244 F (Sustainable Cities and Communities)
B SDG 12 é‘ fiE i % fo 2 & (Responsible Consumption and Production)
Bl SDG 13 # i {7 # (Climate Action)

[] SDG 14 ;¥4 i (Life Below Water)

[ ] SDG 15 p£3t 4 3 (Life on Land)

[] SDG 16 =T it % & i >+ & (Peace, Justice and Strong Institutions)
[ ] SDG 17 2z¥} # (Partnerships for the Goals)

AFARASAR AL AR OB CERE > L E O R
M 2% 1= % (BAP ~ Global G.A.P.~ ASC) > #iF#Azitit 2 % b
bﬁw%ﬁﬁi*ﬂﬂﬁi%ﬁtﬁﬁﬁﬁm@%’@aﬁ?¢
AAAAEN F=F A

This course introduces the international good aquaculture
practices such as BAP, Global G.A.P., ASC standards.
Through course explanations and case studies, students

-~ RkEIE
( Objective )

# | can better understand the requirements of standards.
They can link between the key points of operating and
requirements of standards. Thereby cultivating talents of

internal audit in aquaculture.
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S~k

( Prerequisite )

L

5

Not required

Z KWW
( Outline )

%k A %72 4t J-8%
RARAFER IR (<)
RAXRAFER LN (2)

4 2% 2>

RRBATRER

8 &% 2>

R - -

fre v gL

9. R FE

10. § 1 &5 &infl

11. % 3 454k

1230 ¢ § iz

13.BAP &% /4 &

14.Global G.AP. &% /i &
15.ASC # ¥ /i &

16.3F % v FF4R 2

B HFE )R B B FY TR EE RN A TH

© NSO aR~ODN=

5

1. Market trends of the international aquaculture
industry chain

Aquaculture farm management system (l)
Aquaculture farm management system (ll)
Production security

Disease and Drug Management

Food safety

Biodiversity

Midterm oral presentation

9. Environmental Protection

10.Employee Health & Welfare

11. Animal welfare

12.Social Responsibility

13.Introduction of BAP standards
14.Introduction of Global G.A.P. standards
15.Introduction of ASC standards

16.Final oral presentation

Flexible teaching(4 hours): Using digital learning resources to

© No kWD

conduct case analysis and discussion

B RE 2
( Teaching

® FHAen ki
® SHMWKE
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Methods ) ® IHRFEN%
® FEINFV-F0IAH
® Lecture course with teaching materials
- ® Multimedia teaching
® Interactive teaching
® Case studies
I
® Aquaculture Facility Certification (2023) BAP Farm
Standard
® ASC-Farm-Standard (2024) , Aquaculture Stewardship
Council.
® Feed Mills Standard (2024) BAP Certification Standard
T gtdp GLOBALG.A.P. general regulations - Rules for
( References ) = aquaculture (2022) GLOBALG.A.P. Standard

® Hatchery Standard (2023) BAP Certification Standard

® Integrated Farm Assurance — All farm Base
Aquaculture Module (2019) GLOBALG.A.P. Standard

® MSC Chain of Custody Standard (2023) Marine
Stewardship Council.

® Seafood Processing Standard — Core (2025) Global
Seafood Alliance Certification Standard

> :?’ g R ¢ % %kfi?ﬁ B8 T ﬁ%’;’j T ;kfg.ﬁ?
= o~ B

Equally apportioned to the weekly class time according to

Syllabus E
(S ) the syllabus.

® IR F 20%

IEKE 20%
¢ 44 30%
AEL 30%

(Grading / Evaluation ) Attendance rate 20%
Interaction status 20%
Midterm reports 30%

Final reports 30%

5

A~ en (http /)

% :x (Remarks)
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IR SRR

114 FERY 2 FHEPHAES

FREHE (P 2) AR RAHW
LM (F2 ) Alternative Protein Seminar
A tE (GREL) g BKEF G 434
25 N CI+ 38 Mgtz (Jf 151 | B 3Fy £ 1
FAE 3(F = £%) R
TV M- 43te 19 3t g 9 - #
& [ 13 u] F i
f% £ LA A /F AL $0~100)
EFRFRLZRAR S PP E it 4/ 90
Frsat 4 2 AR T RIRT R / 90

3-2*%?ﬁ*/i‘ﬁ "?tim At 90
4.5 ¥ k1210t ¢ B 'r;'la‘; 4/ __60

RFFEPE FTHE)

[]1SDG1 ¥ ‘,f # % (No Poverty)

M SDG 2 % 4tk (Zero Hunger)

M SDG 3 %47 it 2454k (Good Health and Well-Being)

M SDG 4 & # # 7 (Quality Education)

[ ] SDG5 %] % (Gender Equality)

[ ] SDG 6 :%i%-k £ %4 (Clean Water and Sanitation)

[ ] SDG7 ¥ { # 7% % iv /h(Affordable and Clean Energy)
[]SDGS§ % E&)’I&i 21 iz gk B (Decent Work and Economic Growth)
[ ] SDG9 # % £|#722 £ # 3% >5 (Industry, Innovation and Infrastructure)
[ ] SDG 10 ;')éﬁ % % I % (Reduced Inequalities)

[] SDG 11 X 43 B 37 244 F (Sustainable Cities and Communities)
[ ] SDG 12 é‘ fiE i % fo 2 & (Responsible Consumption and Production)
[ 1 SDG 13 # i {7 # (Climate Action)

[] SDG 14 ;¥4 i (Life Below Water)

[ ] SDG 15 5 4 #(Life on Land)

[] SDG 16 ﬂffl & ¥7 i > 4| & (Peace, Justice and Strong Institutions)
[ ] SDG 17 2%} # (Partnerships for the Goals)

Nk

AgAR g B EF 2 2 BAET AR S REEFERR
TP H A -ﬁ\l% BEaFaE R P B pﬁtﬁijz‘%f
HPFA GO kAR S S RAEY AL BHR o B R
52 RH TR ﬁmﬁﬁ%@?iﬁ%m“”*‘ A
FAR &0 PURESAT I LR A T TR 2 R I LIAT R
FEIHRE URARGEF BRI E N £ 4 o

( Objective )

This course aims to provide students with a comprehensive
understanding of the diversity and current development of alternative
proteins, while analyzing their nutritional value, functionality, and
applications. It further explores the potential roles and challenges of

alternative proteins in aquafeeds and the food industry, fostering
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students’ ability to read, critique, and discuss recent literature.
Through seminars and oral presentations, the course develops
interdisciplinary thinking and communication skills, while
encouraging students to propose innovative applications and research

ideas, thereby cultivating both theoretical knowledge and practical

competence.
Z AP E:
( Prerequisite ) # | No
1. FAREREFT A0 AG A
2. DI 0 B Z IR A POR
3. BRBITE Y RIRRT
4. fE5 0 SRR~ F R FEEIHI(-)
5. et dee kiR~ F R FLE (D)
6. Mo ¥ e Fov s B
7. BB 0 A B
8. #HP rEpaps
s |9 RipERIAS ORI GrE R AS R EERS)
10. 30 K iFete 1 g2 s BT H
11. 378 39 KR A k4g$
12, F # Fv kA &R Y i * Bpegi(-)
13. F R 30 AR AGH Y g% BPem(o)
14, KA AR g 3d B 2 PR
15, F i 30 B B A TR
16. ) & v EgdF 2
E2h 6 Pz B AKE RS ERE A NS R A RS K
ST - i\l;Llaﬂéi‘Ii
- ) 1. Course Introduction
(Outline ) 2. Global Protein Supply, Demand, and Sustainability Challenges
3. Overview of Conventional and Emerging Protein Sources
4. Plant Protein Sources, Nutritional Characteristics, and
Limitations (I)
5. Plant Protein Sources, Nutritional Characteristics, and
Limitations (II)
6. Potential and Applications of Microalgae and Single-Cell
Proteins
7. Potential and Applications of Insect Proteins
e 8. Midterm - Oral Presentation

9. Utilization of By-products and Industrial Residues

10. Processing and Modification Techniques of Protein Sources

11. Emerging Protein Sources and Future Trends

12. Applications and Challenges of Alternative Proteins in
Aquafeeds (I)

13. Applications and Challenges of Alternative Proteins in
Aquafeeds (II)

14. Applications of Alternative Proteins in the aquaculture

15. Environmental and Sustainability Assessment of Alternative
Proteins

16. Final — Oral Presentation
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A total of six hours of flexible supplementary instruction will be
arranged — students will be divided into groups to complete a feed
formulation design and evaluate its industrial feasibility.

AR C s pay
( Teaching B ) ) ) .
# | Lecture, Discussion, and Literature review
Methods )
X g | LTS #EoKA AR E R v #Elf‘aéiEP"JV‘/I?%
I~%530 2. FAO (2024). The State of World Fisheries and Aquaculture
(References ) = 1. Recent 5-Year Journal Articles on Alternative Proteins in Aquafeed
" | 2. FAO (2024). The State of World Fisheries and Aquaculture
Ao HBER B A B T HA i G b kpE R
( Syllabus ) % | Equally apportioned to the weekly class time according to the syllabus.
g’ . A ---20%
= g RN 2. F2E —--80%
(Grading / Evaluation ) - 1. Attendance --- 20%

2. Personal Presentation --- 80%

N~z e (http f /)

% :x (Remarks)
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Rt B FI4EERY 28 DHEPHFRTHE

Fr s ACAD

ERFP L P8y 8 AL R 4

FELH ()

Active Learning with English Textbooks and AI-Supported
Listening, Speaking, Reading, and Writing

A GRR) BHRKEF | oo g1k
X > d 7 & 1
w %ﬁ:,}\ E,_i_ : %“} FK D%ﬁ ___f_{ EH" — ﬁ ?ﬂtﬁl""] X
EYY 2 t K 36- =
LA - Sde R iz Lk S 5y
YR ) B B3
WA RERT S F o bh’lﬂi HiFnArFL2EEEB N
a4 AR AIATL Y BB R R RN 4 R F R EAE M
Wi AL pAEY
BiEy Rk (w2 pq) fPpd Erwed #%‘?éﬁff
BB EALLRFETRAEER R B o n
ﬁi;@?”ﬁ#LE%uJ’Tuﬁbg %f&&l
Lo RAFEEIL A
Through the English version of the Essential Cell Biology textbook,
- RFPE students will build a solid foundation in cell biology while
(Objective ) enhancing their English listening, speaking, reading, and writing
e skills with the support of Al tools. The course also aims to cultivate
" | active learning and critical thinking abilities, enabling students to
integrate professional knowledge with digital tools and strengthen
their capacity for international academic communication and
application.
_:‘;t@,fﬂg v 4B .
( Prerequisite ) # | Biology
BV 15
o AI#E*REH (4 ChatGPT ~ Gemni ~ Copilot
NotebookKIM ~ ;7§ #~ 31 & ~ Al {1 £ )
o AIHBTEE G TRY (dop fr e i~ Al R fFos
)
o A FiLITT 4 (Canvas/Google Docs % )
D B d P EERAFFTRARG
. ;r&;‘:ﬂl,. ‘m Pe l‘é"’]‘#? B2
c BYAHBLEF PR SRR R
EE SR 5 o Al L pfetip & 2k e
(Outline ) [ smv%esgr & 338 ﬁl

o Mg
e HAsmip(m TAIA X EBLEFT
o TEEHIRVR (AlFF v 4)
0wz B L
o Z FFE A @R & 2 (Reception — Transduction —
Response)
o BB RITINBARELEY FHEEALDBE
o Alfam &4 :Ib ¥y 4
0 % § 2% 8 wmie 4 4
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e HHERE (NERIFEEY E)
o LT IAIH B ERE AR
o VB CFHEL
- CIES N2 ¥
e B EREFIMR
e Al Z2=FYRimeLEfL
O AL H et 8 9 S sce 72w 4k

5

Digital Learning Tools
Al-assisted reading (e.g., ChatGPT, Gemni, Copilot,
NotebookK LM, speech-to-text tools, Al translation tools)
Al-assisted speaking and writing practice (e.g., automated oral
feedback, Al writing assistants)
Online collaboration platforms (Canvas, Google Docs, etc.)
Course Units
Introduction to Cell Biology and English Reading Strategies
Understanding cell structures and functions
Learning biology-specific English vocabulary and reading
skills
Using Al tools to assist with summarization and keyword
extraction
Cell Membrane and Molecular Transport
Intensive reading of textbook chapters on membrane structure
Group work: Al-assisted generation of key-point summaries
Oral presentation training (with Al speech feedback)
Cell Signaling
Three-stage signaling pathway table (Reception —
Transduction — Response)
English writing: Explaining signaling pathways with figures
and text
Al-assisted improvement of professional English expression
Cytoskeleton and Cell Division
Intensive reading and Q&A (posing and answering questions
in English)
Group collaboration: Al-assisted question bank design
Training in oral scientific presentations in English
Gene Expression and Regulation
Training in long-text reading in English
Al-generated practice quizzes and key-point summaries
Al-assisted Learning Assessment and Feedback
Using Al tools to evaluate learning effectiveness
Providing personalized feedback to enhance learning
outcomes

B REDS I R RRH R A S
(' Teaching

Methods ) # | Lecture and practice in class

I~%%%0p ® | Essential Cell Biology (Bruce Alberts)
(References ) # | Essential Cell Biology (Bruce Alberts)

- AAEHARF Xk (F148)

*CRFER 5 o FALEWH C Alfcim1 Bt
(Syllabus ) o mie iR Eat i

s EXEREWRERFILE
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Bes e h g Bk ($5-8%)
o P ML~ AT EG
DO N O e ;‘r@@?]
o A EHMeaE B
o AL E & v R
ez tmesHats ($9-12iF)
o PR (RA+TF)
o AR (ZFFEHAD)
o w5 mie & 4
o AlfErw= Bi¥  JEK
frer P AFARA KT KL (F13-161F)
o ATFERENN
o« WAEIFE AIEY w4
MORIA A 0 S 5 B E B AL A ) PR E

#

Module 1: Foundations and Reading Strategies (Weeks 1-4)

o Course introduction and application of Al tools

e Cell structure and function

o Biology-specific English vocabulary and reading

comprehension

Module 2: Cellular Systems and Energy Conversion (Weeks 5—
8)

e Cell membranes and molecular transport

e Endomembrane system and protein transport

e Mitochondria, chloroplasts, and energy metabolism

e Al-assisted summarization and oral presentation training
Module 3: Core Cellular Functions (Weeks 9-12)

e Midterm assessment (reading + speaking)

o Cell signaling (three-stage model)

e Cytoskeleton and cell division

o Al-assisted English writing and question bank design
Module 4: Gene Expression and Applied Integration (Weeks
13-16)

e Gene expression and regulation

o Final English presentation and Al-assisted learning

feedback
*¢Flexible supplementary teaching methods: Course focus will be
on Al digital output and key course recordings will be submitted
as homework.

R alF P REFRARGFS
(Grading/ - ' .
Evaluation) # | Homework and presentation of reading

A~ g =n (http ©
1)

('Web Site of Lecture
Notes )

Will be announced in class.
RS S B

1~ H3x
(Notes)

W72 2338k (EMIGRAR) @ 34 9
(XBP2LFBRrEFFRFELED L Bt i L PEE
8P E AR

AFFERP

[1 SDG 1 i}"*4 § & (No Poverty)
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(Sustainable Development
Goals, SDGs ) (F# %)

HiNiE § I

SDG 2 % 4wk (Zero Hunger)

SDG 3 2 4% i & 2 454k (Good Health and Well-Being)
SDG 4 & % % (Quality Education)

SDG 5 1 5] % (Gender Equality)

SDG 6 ;%% -k ¥2 fF 2 (Clean Water and Sanitation)

SDG 7 # } ¥ % % wc Jn(Affordable and Clean Energy)

. SDG 8 % ﬁg;j‘)\:# el ‘j—f‘_@ﬁ%‘} & (Decent Work and Economic Growth)

SDG 9 }§-_ ',EIF- é'] %frlf? fﬂg@ *QT(Industry, Innovation and Infrastruc ture)

[] SDG 10 j& > # & % (Reduced Inequalities)
D SDG 11 « “§ ’% fé% S T l}’i’ At ?\1 (Sustainable Cities and Communities)
l:' SDG 12 é —%IL TT—_F. ':’fj/ﬂ ;F‘d’ f‘"i é_(Responsible Consumption and Production)

NI

SDG 13 § i {7 #+(Climate Action)

SDG 14 ;4 £ # iy (Life Below Water)

SDG 15 r£ % 4 i (Life on Land)

SDG 16 fv-T & & £ i 2 4 B (Peace, Justice and Strong Institutions)
SDG 17 2 3 %5 X' (Partnerships for the Goals)

1H3 D ARE
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R4

Ex B4 & )i%‘éﬁﬂﬁﬁﬁ%ﬂ’?‘*i%

HELHE (Y 2)

CHA B 03 A

WAL LA ()

Seminar on Research Models of Human Dlseases in Animals

s (GR%)

ﬁ%ﬁ(&gﬁ: & 'E = Fﬂ;

TR

| RSN ES i ) Es e S| <~z

Frik

2 g T3 36

?Sg‘ 7

- e 9 % R 35 2 HE

& [3E 13 Y

&

i

P it 4

.E' ,;EWK“%R—»W&%‘_%.IV’Qp%E ;Ln Jﬂf I;E’;
D&4B“§”ﬁ%
B 25 gﬁ,’g Wit 4

- “kFr
(Objective )

L “Wmﬁﬂ{ﬁ“§4?fF%%#P BE5S eh gk A
A0 D gy S48 ?4%1a»%mp
T EAEFE ﬂ‘pﬁvﬁ‘ﬁ”&-ﬁl E’ By EntFo
2. %ﬁﬁ*wé&?%*1\mﬁéﬁwramww*?xF
,#)\ ol z_h_ et 0 by BERREAME € T
% i 4z v }_mj@rmlﬂ’q‘
3. WM AR AT AFFPFT I REOE L4 o B0
BOHLEN G AL e i o B R e

m

1.  Our goal is to help students establish a fundamental
understanding of disease animal models and to inspire their
interest in learning. Whether students pursue academic
research or industrial development in the future, this course
will provide concrete and valuable support.

2. The course is structured around seminar-style discussions,
focusing on in-depth analysis of the latest published journal
articles. In addition, selected papers from international
scientific societies will be included for comprehensive and
integrative discussion.

3. The course aims to -cultivate students’ professional
competence in reading scientific literature, reduce potential
anxiety when engaging with specialized content, and
enhance their academic confidence.

Y i fé ﬁil B
( Prerequisite )

| ~

NA

= S KHAS
(Outline)

Rl

S

|
-
Rl
fon
N

=]

:;F\‘

> jﬁ'iz’ AN
pAkes /400—}':I YL
TP o 300 1200F% Lﬂg

(A >

I i
= s

o3 e

»
>

e R

»
o~

Pkt e A A2 Eﬁ?ﬁﬁ" ¢ g d
'%‘JL ﬁf&lultaffﬁ— e * F
ﬂ"* b4 m/@* AT R
. ;!pr* 4
SRR ES T RES &
C TGS G I DR AT
e AR ] BREAE 6l
. ékﬁ%:ﬂiﬁm&ﬁw‘ﬁ“ﬁm%
Y e I I e

;}V
[3X)
L ] m L]
Al
O+ R I (U

[ ] [ ]
&«
\m\m

‘_Eu

*&
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FLtzEAI5 L HEHA
RS S CEE aﬁ#f%?%ﬂiéf}%ﬁﬁ% Pt
© vkt AL (S ) AEEFE Y O
o F LAvitih: B R R iR PR
- HERA

st

Lesson 1 to Lesson 6
* Course Introductions
» Topic discussion, literature search, and group assignment
» Topic selection, project introduction, and abstract (at least
400 words in both Chinese and English)
* Presentation of research background and objectives (at
least 1,200 words)
» Literature discussion: The role of animal models in
biomedical research
» Literature discussion: Applications of C elegans as a
disease model
Lesson 7 to Lesson 12
* Literature discussion: Advances and applications of the
Drosophila model
* Midterm examination
» Literature discussion: Applications and new techniques in
zebrafish disease models
* Literature discussion: Case studies of mouse models in
human disease research
» Lterature discussion: Applications of rabbit models in
disease research
» Literature discussion: Applications of canine models in
human disease research
Lesson 13 to Lesson 16
» Literature discussion: Applications of pig models in
translational medicine and gene therapy research
* Literature discussion: Applications of primate (monkey)
models in translational medicine
» Reflection and discussion: Cross-species comparison and
challenges in translational research
* Final examination

T KB ¥ ki
( Teaching Methods ) ® In-Person Course
; P s B e HE FEL L;% % p NCBI PubMed
- > 4 . . .
I~%53F ( https://pubmed.ncbi.nlm.nih.gov )
(References ) e Classic literature on animal models of diseases comes from
) NCBI PubMed (https://pubmed.ncbi.nlm.nih.gov)
F-EA
. AT A
* ERE s IR dE | S S A
5= H A~
»REFER o | 0 AMAREOME ABEIA00F 0 E Y gEL
(Syllabus ) EH o
. FLEREPERP > 2 51200F 5P
$ 78 A
© YRR LA F Rk
5 H A

v A TS AR S B bl
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R R RO Y HATR
C TR B AR O S AT
© R TR e AR B
$_ g A
© YRR A AR R LY S
. Q‘[;J&;\ o KRR A4 ﬁﬁﬁ:}%;ﬂ;&* POk
© R B ARFR LR AT R

C et REHR (B BEEFEY SR

-
By
e

LM

* F Aot By A R T T PR
L2 ¥ =
. b1 4

#t

Lesson 1
. Course Introduction
Lesson 2
. Topic discussion, literature search, and group
assignment
Lesson 3
. Topic selection, project introduction, and abstract (at
least 400 words in both Chinese and English)
Lesson 4
. Presentation of research background and objectives (at
least 1,200 words)
Lesson 5
. Literature discussion: The role of animal models in
biomedical research
Lesson 6
. Literature discussion: Applications of C elegans as a
disease model
Lesson 7
. Literature discussion: Advances and applications of
the Drosophila model
Lesson 8
. Midterm examination
Lesson 9
. Literature discussion: Applications and new
techniques in zebrafish disease models
Lesson 10
. Literature discussion: Case studies of mouse models in
human disease research
Lesson 11
. Literature discussion: Applications of rabbit models in
disease research
Lesson 12
. Literature discussion: Applications of canine models
in human disease research
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Lesson 13
. Literature discussion: Applications of pig models in
translational medicine and gene therapy research

Lesson 14
. Literature discussion: Applications of primate
(monkey) models in translational medicine

Lesson 15
. Reflection and discussion: Cross-species comparison
and challenges in translational research

Lesson 16
. Final examination

.i’t"q—.'(xé'wZO%)
5§T" (%40%)
.Fﬁci :'}ﬁ’* (& 30%)

4.3 1 & w E 13T (10%)

¢
( Grading/ Evaluation )
®

1. A551gnments (20%)

2. Oral Presentation (40%)

3. Attendance (30%)

4. Ask or answer questions (10%)

AN ~d@E ey (http /)
( Web Site of Lecture Notes )
nnNotes ) Notes)

Will be announced in class.

e SRR

#ir l({?- ) i*ﬁﬁ?ﬂt (EMI :ﬂtﬁi) ?ﬁ"*"' g .
X E 2 FTR > W E AR B R %3 i
( Remarks ) ‘Jneibﬁ'sﬁvnﬁu—) FRAKEFL T ¥t R £ 3
[] SDG1 iy Gi & % (No Poverty)
[] SDG 2 % 4-&k(Zero Hunger)
B SDG 3 247 it & #7454k (Good Health and Well-Being)
B SDG 4 i % % ¥ (Quality Education)
[] SDG5 4 5]-T % (Gender Equality)
[ ] SDG 6 ;%% -k 4 (Clean Water and Sanitation)
[] SDG7 ¥ j # %% i /n(Affordable and Clean Energy)
. SDG 8 % ﬁg;ij‘k"ql’- ) ;_/’Q'V”} b % (Decent Work and Economic Growth)
AEEE P B SDG 9 # ¥ £]#7¢7 3 # 2% *5 (Industry, Innovation and Infrastruc

(Sustainable Development Goals,
SDGs) (¥ #%)

ture)

[] SDG 10 j > # & % (Reduced Inequalities)

[] SDG 11 X %% B 533 3 294 T (Sustainable Cities and Communi-
ties)

|:| SDG 12 é ‘%‘ = L’f”/ﬂ %1!’ ﬂf\f'i é_(Responsible Consumption and
Production)

[ ] SDG 13 # i {7 # (Climate Action)

[] SDG 14 ;& £ 4 i (Life Below Water)

[ ] SDG 15 3 2 i (Life on Land)

[] SDG 16 4v-T & & 2 & 2 ] & (Peace, Justice and Strong
Institutions)

[ ] SDG 17 2 z£}} ¥ (Partnerships for the Goals)
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Advances in Biomedical Analysis
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(Objective )

5

This course is designed to introduce cutting-edge technologies
and applications in the field of biomedical analysis. It aims to
equip doctoral students with a comprehensive understanding of
advanced analytical techniques, including spectroscopy,
chromatography, mass spectrometry, and nanobiosensing
platforms. Through critical literature review and case studies,
students will develop independent research capabilities, problem-
solving skills, and scientific reasoning. The course emphasizes
practical applications in biomedical diagnostics, drug discovery,
biomarker detection, and clinical translation. Students are also
encouraged to integrate interdisciplinary knowledge and cultivate
a global research perspective to address emerging challenges in
biomedical science.
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9.

. Fundamental principles and emerging trends in biomedical
analysis
. Advanced spectroscopic techniques (e.g., fluorescence,

Raman, SPR) for sensitive detection

. Applications of HPLC and GC in biomedical sample analysis
. Mass spectrometry for qualitative and quantitative biomarker

profiling

. Nanomaterials for biosensing and diagnostic platforms

. Microfluidics and single-cell analysis technologies

. Sample preparation strategies for complex biological matrices
. Multi-omics approaches (genomics, proteomics,

metabolomics) and data integration
Al and machine learning tools in biomedical data interpretation

10. Case studies of frontier research in biomedical diagnostics

(e.g., cancer, neurodegeneration, infectious diseases)

T~ RKEE
( Teaching Methods )

1.

e LR RS ER

RIZB R A B o

CRER A SR AT RAFPFS W2
FoORATERLE L EHG B AP ‘

BLRA4 o

BAB RS B8R EE0 (Whpddr -4 59
FARRRE) EFREES Y (PBL) -
FIVEEEHF  WpT L RN F o408
BRER o r o B CBEL Y AN 4 o
HFEF L RFH (WEMI) D RRAp L L TR
LR R RE L MRARTEF RS -

5

Thematic Lectures: Instructors will provide in-depth
explanations of biomedical analytical technologies and real-
world applications.

Literature Reading and Discussion: Students will be
assigned high-impact journal articles for weekly
presentations and group discussions to develop critical
thinking and scientific interpretation skills.
Interdisciplinary Case Analysis: Problem-based learning
(PBL) will be conducted using case studies such as cancer
diagnostics or neurodegenerative disease detection.
Research Proposal Presentation: Students will propose
innovative topics in biomedical analysis, simulate grant
writing, and present their ideas to strengthen logical
reasoning and communication skills.

Invited Expert Seminars (including EMI): Guest lectures
from international and local researchers will be arranged to
broaden students’ global perspectives and academic
exchange experience.

I~%3E0P
(References )

Biomedical Engineering for Global Health

Authors: Nirmala Ramanujam, Duke University, North Carolina
Brian Crouch, Duke University, North Carolina

ISBN: 9781108833448

5

Biomedical Engineering for Global Health
Authors: Nirmala Ramanujam, Duke University, North Carolina
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Brian Crouch, Duke University, North Carolina
ISBN: 9781108833448

AGARTHIER L A B Wh’*‘a‘*’??*%‘rmz&*\ff‘*’
FRBEAAFNFEL R EAAIME - BT ko %214 3% o APk
w%#f%%ﬁﬁﬁm”%“%ﬁrﬁ%?’Tﬁ o R R
(SPR) Foars d ad SRkt @Y Y o RAR{e RSB EFEN

¥ (/.z#pﬁ?a« WS ) R FHATHA TFEHE A2 PR
St o ROFRARZ AL PRERBARFEEY 0 TIHFHF R
ALY it o BT REAG RS Y B H e MR 4 B
LEHEELEFEELPFEL I DT o B8E L WAL FR &5
mo B REFIRAFLHEE EF ) EHREF G AF0RTF
105 » AP H AT S « Fov FEB2 ShtegE s 2 g 05
Ho B L R e B RBEFE LA o B1IERA A1
TEXPREY LI L FEEL L PR LHERSALFRES - 5
123 8% ~ A Fr 0 o F2 f T3 dhEsAps & (T GlE PR o § 13 R
PR o 3h A KA B E 0 37 ey B L%ﬁﬁ“"'o$
14-163 5 24 L B - 4 i%—ﬂiﬁﬁﬂiéﬁ B Bt BT R
PEY X RER  NGERA ARKE S N BT R

5

This course will begin in Week 1 with an introduction to the
syllabus and basic concepts of biomedical analysis, followed by a
discussion of the background and development of the field. In
Weeks 2 and 3, the course will focus on spectroscopic techniques,
including fluorescence and Raman spectroscopy, and the
application of Surface Plasmon Resonance (SPR) technology in
biomarker detection. Weeks 4 and 5 will cover chromatographic
techniques (HPLC and GC) and mass spectrometry, exploring
their applications in biomedical sample analysis. Week 6 will
introduce the design and application of nanobiomaterials for
biosensing, highlighting their potential in diagnostics. Week 7
will cover microfluidics and single-cell analysis technologies,
discussing their use in high-throughput biomedical analysis.
Week 8 will focus on midterm report preparation and discussion,
where students will prepare and present their research reports,
followed by group discussions and feedback. In Weeks 9 and 10,
the course will introduce multi-omics approaches, including
genomics, proteomics, and metabolomics, and explore how to
integrate data from these different fields. Week 11 will explore the
applications of Al and machine learning in biomedical research
and discuss their future development potential. Week 12 will
delve into frontier research and discuss interdisciplinary
collaboration through case studies. In Week 13, the course will
conclude with a summary of the content, discussing the future
trends in biomedical analysis technologies. Week 14-16 will
feature the presentation of final reports, with students presenting
their research findings followed by a final discussion and
evaluation of learning outcomes. Finally, Flexible supplementary
teaching methods will focus on the design of the research project.

“RKEER
(Syllabus )
= NP AU
( Grading/ Evaluation )

« B R B (30%): BA T EFL BT - G ML
%%?ﬁﬁﬁ:ﬁfﬁ)ﬁ;% ST AR o FR(FCEEGAR
PR HILIRG A B P

-\r%gﬁﬁg(m%)4$§4%%éﬁamﬁ &
PR FERYRAEL R o
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s WAFLTHZLEET (40%): 84 ZEHITIF»FH-
B4 F AR AT {ALR A R e
FEHEAY > LA RETEAY Ak o

o B B wiH (10%): 2 3 HE585E
o R ER s 32 p e g i T AR F
LFET o W

« Midterm Report and Presentation (30%): Students are required to pre-
pare and present a research report on a biomedical analytical technique or applica-
tion, demonstrating their understanding and critical thinking.

e Literature Review and Discussion (20%o): Each week, students will read as-
signed high-impact journal articles and write a literature analysis report reflecting
their understanding and academic observation. Participation in class discussions is
also required.

* Final Research Report and Presentation (40%): Students will select an innova-
tive topic in biomedical analysis, conduct an in-depth literature review and tech-
nical analysis, and present their findings at the end of the course.

* Class Participation and Group Discussions (10%b): Active participation
in class discussions, literature review presentations, and group activities
will be evaluated for students' understanding and engagement with the
course content.

AN~y (http : /)
( Web Site of Lecture Notes )
nnNotes ) Notes)

Will be announced in class.
Lt o SRR

W75 233 #% (EMIFAR) 34

# 3L (ZXEB2FR2EFHAFAALAED ) Bt £ 3 RLE
(Remarks ) 1R P ERPES)

MBUR A RE N R AR
Bl SDG1 iy Gi & % (No Poverty)
[ ] SDG 2 % 4-&k(Zero Hunger)
B SDG 3 24+ i & 2454k (Good Health and Well-Being)
B SDG 4 i % % ¥ (Quality Education)
[] SDG5 {4 5]-T % (Gender Equality)
[ ] SDG 6 ;%% -k f#F4 (Clean Water and Sanitation)
[] SDG7 ¥ j # % % i /n(Affordable and Clean Energy)
[ ] SDG8 % EE;IT‘&’,% 23 1= AV B (Decent Work and Economic
Growth)

AREEE P B SDG9 2 ¥ £]#72 & # 3% *5 (Industry, Innovation and Infrastruc

(Sustainable Development Goals,
SDGs) (¥ #%)

ture)

[] SDG 10 j > # = % (Reduced Inequalities)

[] SDG 11 A % B er33 7 2934 F (Sustainable Cities and Communi-
ties)

|:| SDG 12 § F = auy QJ’ v4 é‘(ReSponsible Consumption and

P 3

Production)

[ ] SDG 13 # i {7 # (Climate Action)

[] SDG 14 ;4 * # fi(Life Below Water)

[ ] SDG 15 k% 4 i (Life on Land)

[] SDG 16 - &t & ¥ i > 4/ & (Peace, Justice and Strong
Institutions)

B SDG 17 2 3% & (Partnerships for the Goals)

¥ EHFP R
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2 Rtn 2 42 AR 8 ki 3
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5 4 e 2 DNA ki 3
6 ESCER S A ki 3
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9 LV 4 7 3
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12 | 28— HigF R ki 3
13 | B- HARF RarF ki 3
14 | wieipdog o+ fByeip A2 AL & 3
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1142 PHRAER 5 SRAZ A

Ji P EEHA(Current Semester) © 1142
o B EE N AR - SBFIRARZED
1 A2 HAFRBRGERAE TR ) RN

SRFZFCHE(Course Number)

PR Efnstructor)

7 5844 (Chinese Course Title)

H R4 (English Course Title)
BERAEHE(Grade and Class)
R A #(Quantity)

BEERHE B (Course Type)
_FEREE RS (Course Meeting Days/Times)

_ERHIEE(Classroom)
BHER 2T (Department/Institute Office of Course)
5257 (Credit(s)) 3

A g FPE(Maximum Number of Students) 30
BAZRHAR (Course Type)
EOEY

fHiEE(Note)  ARRFEAEStHAE B3R -

B3802M83

Fk-E#8 (Shih—-Chao Lin)

e

Microbiology

2A

0

WME([Required Course)

102,103,104

MZ1003,MZ1003,MZ1003
TRV AT B A2 (Marine Biotechnology)
H%#(Course Hour(s)) 3
ANECTFR(Minimum Number of Students) 10
BEEZH(semester course)

73

AR A

FEHR T A R ARG REIRE ~ B g~ AEMD S R - ARREE SIEE
s o ASRARRFHLOSE VIR R oy R > A EURTE - SR A R A B AT
s > PCEYIEEENE > MAEYISERER I o 8 T RSRBLIE - dE - BRSO
TR PFBGELAERE PR - BRETBIE IO AR SRR AR TR AR YR A] DURITE R

Ko STECAEY) ~ BEE

ARREL T SR80 - BRIERa HEHERLH - Bl R AR

Bt E R K AR S EEIEAE RN RKEE T ol BRI
B e EYEEE - ARBAERES > YRS EYELE T
BN OB BV ES R B 2 #E % (LA -

Objective English Microbiology course involved structural function studies of microorganisms, genetics,
immunity, biochemistry, epidemiology and others. This course offers study of
1dentification, characteristics of microorganisms, the bacterial pathogenicity, the
physiology growth of microorganisms, the genetic information of microorganisms, the
detailed descriptions of microorganism, infection and immunity of hosts, the diseases
involving bacterial and viral pathogens, and the environment and application of
microorganisms. Students are able to learn importance of microbiology in medicinal,
ecology and also industrial development. This course 1s optional. In order to address
student’ s interests and requirements, this course has been divided into six main
themes, from outlines of prokaryotic organisms, viruses, nutritional metabolism of
microorganisms, the growth and ecological conditions required, microbial genetics,
effects of interaction between host defense and microorganisms ..............

JefERHH h X2 YRR EYHEE
Pre Course English Biology, Biochemistry

87



P NE 3 F - RZAEYIE
@ 7% LY 2 WREEALIRE AME > NAESGHS
Bg%a% AREER - BEE - JeH - MEREE - LB - BeZlE (LPS) » SRR,
@ LY > RERIEE
| SHESERE Vs S RS
@ LVIRfTFIEESHDNA

A
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W ik > B

@ 1Y

@5 R

TBIEETE i*%‘* ARG e

* AEELE LR E
.@EE’J ekl
@ Il AR 2 S8
@ LRI E

B~ H{henvige e

@ & MEE N R AE

O 5 TS R e B A 5 T
@ ERE

@ AL 2T - LIE - IR R RS E YRR

i~ IRIREAE A E Y
@B EMAEYE
@ [EERIMAEYE
Outline English I. Fundamentals of microbiology
@ Procaryotic form and function: external, internal structure
Appendages, cell envelope, glycocalyx, capsules, peptidoglycan, teichoic acid,
lipopolysaccharide (LPS), Gram stain.
@ Microbial metabolism, growth and genetics
@ TFunctional anatomy of prokaryotic
@ Biotechnology and recombinant DNA

II. Virus

@ The general structure of viruses
Capsid, nucleic acid, envelopes

@ Virus are classified and named
@ Viral multiplication

Lysogeny, cytopathic effects (CPE)

III. Interaction between microbe and host

@ Defense mechanism of the host in perspective

@ Systems involved in immune defenses

@ Nonspecific immune reactions of the body” s compartments

IV. Microorganisms and the activation of specific immunity

@ The dual nature of specific immune response

@ Marker on cell surfaces involved in recognition of self and nonself

@ The lymphocyte response system in depth

@ Microorganisms and human disease in nervous system, cardiovascular, respiratory,
and urinary syste

B o BEARLGREMEAE g



Teaching English
Method

2HEH XX

Reference English

P S

Syllabus English

SHENA P
Evaluation English

Sustainable
Development Goals

S

Lectures are the major form of teaching.

pEs=

Authors: Gerard J. Tortora., Berdell R. Funke., Christine L. Case

ISBN 0-8053-7613-5

Microbiology

Authors: Gerard J. Tortora., Berdell R. Funke., Christine L. Case

ISBN 0-8053-7613-5

EIAIA18ME » SMEIE REETE A REE T > il BIFZEY) 2 R
REAME » WAESERE ~ W ~ TEYLE E R O 22 - E—MEn i VigEs
MEJER - BRHERMAEYESE - HitEAEN = 28 T3

Al 3% Jee A YR R BRAE 5% SRS A A

There are 18 weeks on semester, a total of 12 chapters of the course, which 1s
fundamentals of microbiology, virus, interaction between microbe and host,
microorganisms and the activation of specific immunity, and the environment and
application of microorganisms. First at all, before learning topics, detailing the

principles used in the biotechnology field, expected to teach a weekly program chapter.
EE R T A THHAER ERUR > HEHZ 775 R A (50%) B HHARZE E(50%)
The program will use assessment methods to assess the desired learning outcomes. For
the lectures courses, assessment 1s based on assignments, mid-term test (50%) and final
examination (50%).

A-1B'E & (Quality Education)
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1142 TAWNEat R 5 RAE4 2

Ji P EEHA(Current Semester) © 1142
o B EE N AR - SBFIRARZED
A2 HAFRBRGERAE T AT E ) IERIEASE

SRF2HE(Course Number)

PR Efnstructor)

7 5844 (Chinese Course Title)

H R4 (English Course Title)
BERAEHE(Grade and Class)
R A #(Quantity)

BEERAE A (Course Type)

_FEREE RS (Course Meeting Days/Times)
_ERHIEE(Classroom)

BHER 2T (Department/Institute Office of Course)
B3 (Credit(s)) 3
A g FPE(Maximum Number of Students) 30
FHEREAR(Course Type)

B3802463

EERIE] (Lee-Kuo Kang)

BV EE

Biostatistics

2A

0

WME([Required Course)

106,107,108

MZ1003,MZ1003,MZ1003
TRV AT B A2 (Marine Biotechnology)
H%#(Course Hour(s)) 3
ANECTFR(Minimum Number of Students) 10
BEEZH(semester course)

ffiat(Note)
AR A

BEHE 3L AR H A EE B E e A AN S BTk o FE R PR E A
TEREEE ~ 947 ~ RV - 2RI ERREELR - EEaErl  EER
i A& o] DA R A0 M A S iR an g Ve 2 SRE Tt e BCE RIS T e
R R RIHTE R} -

Objective English This introductory-level biostatistics course is aimed for undergraduate students
interested 1n biological or ecological areas. The course objective aims to make students
understand the basic principle statistics and apply various statistical methods to collect,
analyze and summarize data. Then, we can interpret data and infer data for users to
effectively understand and summarize information. In addition, the course would use
statistical software to analyze collected data.

JeERE th S

Pre Course English None
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Outline

HET A
Teaching
Method
2ZEH
Reference

X

English

R 3
English

R 3
English
i 3L

BT VSRR
E#@Zﬁ*f%ﬁﬁﬁ%)i’aégﬁ
% B BRI
SRR RE B B A S L 7 A
BT EHSET R
/\Zﬂ St KRBT AT 2
B ERESBESETHIE
EE b R S SRR
B R
B R EAIER - R ERBER
BBNE HRIAR
Bﬁffﬂa*‘%ﬁg’fﬁﬁ o7 T E R SR R LA S B S B
S = et
EP?TTBEEEEE@EE{E%% ~ SR SRR R S AR
B\ EEtiaE
1E%E§Eﬁﬁ2ﬁ$ﬁfﬁﬁ&ﬁfﬁ
B BN FE R Bt ia e
ﬂﬁ(l!ﬁiﬁ%‘* fERase VA & R Hof e
BT EEEY T
ST B LR
BT—= e
BEEME ~ B ERRE
B+ EE R B AH R
S B4R MR A ~ 15 AT S A RE R R e (R
Chapter 1 Introduction
Chapter 2 Data and sampling
Chapter 3 and numbers
Chapter 4 Central tendency
Chapter 5 Probability
Chapter 6 Probability distribution
Chapter 7 Interval estimate
Chapter 8 Tests of hypotheses
Chapter 9 Tests of hypotheses involving two samples
Chapter 10 Analysis of variance
Chapter 11 Chi-square test
Chapters 12 Regression and correlation
AR TN ~ T aHET R R TR IR E R

Class lectures, group discussion and data analysis using statistical software

Wt e Excel B SPSS 3k, FREFEF 2021, L AAHTEE
Biostatistics 3ed Edition, 2021, By B.J. Kuo, Princeton

B BV

B ERHVRE

**:‘ i V&R e B

%P_Tla S P BT B ST

PR R
%f\% - 5Tl

FLE R

B\ E B E

FILE B E SRS ks
Ft-EE S EEHT

FH—F FKhHRE

[ | AR 1B
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Syllabus English Chapter 1 Introduction
Chapter 2 Data and sampling
Chapter 3 and numbers
Chapter 4 Central tendency
Chapter 5 Probability
Chapter 6 Probability distribution
Chapter 7 Interval estimate
Chapter 8 Tests of hypotheses
Chapter 9 Tests of hypotheses involving two samples
Chapter 10 Analysis of variance
Chapter 11 Chi-square test
Chapters 12 Regression and correlation
&I th 32 TEEABEEREE 30%) ~ LHHIESR © (20%) ~ HARE (25%) KR (25%)
Evaluation English Homework and class participation (30%) ~ computer text (20%) ~ a mid-exam (25%)
and a final-exam (25%)

Tk BB AR H A A-{B'E 25 (Quality Education)
Sustainable
Development Goals

S
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#* A B LEE F R e ]
B £ 5%
#RUGRE AT (Ee) ¥ & "R 8
GEISEL 2 2 \¢ ¥ 1> A >V
. RBAXEZEEFAXZHARTERLZT T I M !
FERE > AR EHGRITAENRIB R 488 - FEE
ARENETERBNKEZRE - EERRAFSHIE S5
18/ NBFZ € -
HERENA

2. BRZHAK (M)B—ZFBIAK - (D)FERELHAFLE

3. BB MALELERE L IR AME 0 BARERLEMP

108 ~ Bl — PI3RA2 R A3 442 3R B4 -

A SAREZEERFRE -
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RILEMEERE BAREMKEERE —HEHE

BEEMARE LR
HRAM BB 1144108178
252
BEL#E (Px) L EST E: 213
D 9 | P CIIE A HRES£ 20 114% 5 H2% 4
BEAS (%) B38025L9 HRKE HEE
%82 B &2 X ERL BSR4 R — 239

1. W3R8 &A(MYt—)

9. Viz AM(S#2 A4 B2R2AM HEFX  REETHIEFRXE)

e ) 3. e g M\ eer g | RAGNRE §BBLS

* A B BEE B R A ]
1B 42.5%
anatxz | BEED (F8) \4 F 10 A >8
HMREMEERE 724N W F (v A >vB
1. RBRAXLEEGFALHITFERET R IHEMIT
FERAZ > (AIEBIREMEA R U BA R RA Rz G FEE
RN A TASMANIZEZ SRR FTEREBRSBIZ RN
18/ BFZ R, 5E ©
532 A

2. BRBHRE (M)A —ZHEAAK - (Z)BHRERIEARIFARE
108f ~ B] — P33 42 RAFiE 4R 3232481848 o

3. BB L L 4B AL PR AME 0 BN RELETNF
i A HAKREZE RIRRE
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- SRR ARG

N BN F B> S @:iﬁ)
1 AT LY ik 3
2 DNA ~ RNA £ 3-v & 78 3
3 ¥ = DNA $#jiF K] 3
4 | ANegmATLE 7 3
5 AP BE - AFRFE R 78 3
6 r1 RNA % A # ehgt e k] 3
7 & A ] 7 3
8 % I P8 3
9 e ik 3
10 | 2 44 7 Hjs 78 3
1l | #FP%2iLrELy k! 3
12 | 39 Fag 7 3
13 | £2kd FI 28 3
14 |[E£ods Fl Sk 3
15 | v Faifel 7 A 3
16 | ¢ Fasell 7 3
17 AN A BT 7R 3
18 |#H %% 7 3
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1142 T AP IGER 5

At 4 17 2

Ji P EEHA(Current Semester) © 1142
o B EE N AR - SBFIRARZED
1 T2 HARTBRGRAE T AR , AERIEA A

RFE(CEE(Course Number) B38025L8
P s P i (Instructor) MIEZE O
FA 747 (Chinese Course Title) LEYIRIER
H R4 (English Course Title) Biotechnology
FHERAEDE(Grade and Class) 2A
HEER A B (Quantity) 0
EEEEIH F (Course Type) WME(Required Course)
_FEREE RS (Course Meeting Days/Times) 206,207,208
R BE(Classroom) MZ1003,MZ1003,MZ1003
R 2T (Department/Institute Office of Course) ST YIRHC B B2F2 (Marine Biotechnology)
53 (Credit(s)) 3 A% 84 (Course Hour(s)) 3
ANE FPE(Maximum Number of Students) 30 AERPEMinimum Number of Students) 10
FrERAAA(Course Type) BHELHH(semester course)
ffiat(Note)
AR A
HEHE 3L RS T ARG e S TE A > T S i S R (R
Objective English Provide lectures emphasizing the principles of molecular biotechnology and its
application on various fields related to human disease and marine science.
JefERHH h S VRSB R A Y B
Pre Course English Prerequisite courses include general chemistry and biochemistry
BMAE B LAY s
2 B AH A PR E R
3.8 TH AR e 3R B E
4 AV
Outline English 1. Biotechnology: history and recent development
2. Principles of recombinant DNA technology
3. Principles and applications of modern molecular biotechnology
4. Algal biotechnology
BETTA H 3 pptadAE IR
Teaching English Lecture by ppt and questions answer
Method
2EEHH 7 #=44 0 An Introduction to Molecular Biotechnology :Fundamentals > Methods and
Applications 3rd.ed. (2021) Z&#T H Rt
{EZ  Michael Wink
Reference English Textbook: An Introduction to Molecular Biotechnology :Fundamentals * Methods and

Applications 3rd.ed. (2021)

Author: Michael Wink
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P X

Syllabus English

R P
Evaluation English
Sustainable
Development Goals

S

1. DNA ~ RNA BiZE '
2. E24H DNA 1ty
3. A R4H B B RL R 7
4. REEHE - BRI
5. F 5 RNA AyHL g
6. RIEFilr
1. FOREYIRT / FREYIRHL
8. BhYE Ep Ay aE e 2
9. EHEREE
10. BAHEAE
1. ZERE T
12. B R AR YRl
1.DNA ~ RNA and protein
2.Recombinant DNA technology
3.Genomics and gene expression
4 .Epigenetics, gene regulation and diseases
5.RNA-based technologies
6.Immune technology
7. Nanobiotechnology
8.Animal experiments and immunopharmacology
9.Proteomics
10.Recombinant proteins
11.Protein engineering
12.Marine algae biotechnology
HIER A
written test & submission of reports
14-788E RE(Life Below Water) ~ 3- B4 EL1E ik (Good Health and
Well-Being) ~ 4-{B'E %5 (Quality Education)
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BiIEBEFERE BEAREMBEELARE—HEE

uo27

BEAMARSE LS
HR A H&xB#H 1144108178
24
BRLA (Px) LR ET ik Y3
ok /3R A5 5 W s EECOE HRB®£ 20 114545 %244
REARS (%) B38025L9 LEHE HEE
L P ¢ 3 LR 54, 8%
%55 | e TN gk T 3 Gh Y — %4
1. W3R8 At —)
9. [ AM(AHEEE - 2RAM HEF X RELHFEFTRE)
e e 3. e g g Y 2er g | RA2>(F)EE & BRBLS
# A B LEg & e ]
1B 4245k
anubRL E@ @.#g%ﬁiﬁil (%%) \WHF \° A>vA
MREMEFHE ¢ % (o A >vA
1. RBRILEEEFALHIRTERET RS IMIEL -
BRI GIEORBEHG R RENEHARZ G - FEE
EBRBENSTAEAMANKZEZRE FERERAFSEIZ N
18/ NBFZ #5E -
HEEMA

WAL (—)B—2BAAK - (Z)BERERHAIFRLE
108 ~ B — PI3RA2 R 478 B 423048 845 -

HHREMA L E LR RE A LR OO 0 R TN F

BB HEAREZ BEIREERL -
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文字方塊
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- SRR ARG

= ERR 3 B S| ;@\:i})
1 AT ik 3
2 | DNA v RNA 5 5 | 7 1Y 3
3 DNA v RNA % B~ I i 3
4 DNA {= RNA 1% B~ 11 748 3
5 % 46 DNA 3 4F s % e 4 52 1 Y 3
6 % 46 DNA i & i % e 4 2 11 2 1Y 3
7 LA 5 Y 3
8§ |rmPagasl 4t 3
9 e L 3
10 % ;% Genomic and cDNA Libraries ﬁﬂf#;ﬁifr iE 1 -k 3
11 % 7% Genomic and cDNA Libraries ﬁﬂf?%‘ﬁr RV || K i 3
12 e F R 748 3
13 [t F R A 3
14 | X & pesdasy & & PCR1 78 3
15 | % & %488 F 5 PCRII 2 1Y 3
16 | A7 mpH] 3 Y 3
17 | AR L mBPHI & 3
18 | #Hx3 7 8 3
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1142 T ARG R 5 SRERA0E | )

Ji FREZ HA(Current Semester) © 1142
o B EE N AR - SBFIRARZED
1 T2 HARTBRRIE T AR it lE » AUERIEANE

RFE(CEE(Course Number) B38025L9
PFER AT (Instructor) MIEZE O
FA 747 (Chinese Course Title) BN o lE
B R (English Course Title) Biotechnique
FHER I (Grade and Class) 2A
R A B (Quantity) 0
EEEEAE A (Course Type) MERequired Course)
_FEREE RS (Course Meeting Days/Times) 306,307,308
_EERHEL(Classroom) MZ1003,MZ1003,MZ1003
BHER 21 (Department/Institute Office of Course) YRR - B2 FE (Marine Biotechnology)
B3 (Credit(s)) 3 H%#(Course Hour(s)) 3
A8 R (Maximum Number of Students) 30 AECF PR (Minimum Number of Students) 10
FrERAAA(Course Type) BHELHH(semester course)
EOEY %
ffiat(Note)
AR 4 2

HEHE T3 ARG AR IER R E RSy » & R AR A Y i R VB A B S S AR il
HETT4E > 40 - DNA ~ RNAZEEY ~ cDNA ~ genomic DNA R [REEHIREEE 135
JH o PCRIFEMIER » & e A RREEERIAESS R - ARE s 24 R
sEHBAER S » (2R AR RE B AR A IS Lo R iy 28 A AL 3 © R4 » 7EER
TR R S TS L Bl ol SR A B RSE N LA & -

Objective English This course includes lecture and experiment. This course begins with the basical
knowledge and technique of recombinant DNA technology, such as DNA and RNA
extraction, cDNA and genomic DNA library construction and screening, PCR principle
and application. This course ends with the techniques about gene expression
techniques.

FelERE L TEYE,

Pre Course English Molecular biology

BN B 32 DNAMIRNAHYZEHL, A TEDNAZEfiEE 20T/ M 48, S AE S /144, 2 = Genomic and
cDNA Libraries HIfEEEAIAT 88 & S B, PCR B RIFR3A -

Outline English DNA and RNA extraction, DNA modifying enzymes, vectors, genomoic and cDNA
library construction and screening, hybridization, PCR, gene expression.

BET75 th S EER, FERECSCRAERE - Ehn

Teaching English Lectures, assigned paper reading, experiment

Method

2EEHH 1 3 TEXTBOOK: From Genes to Genome, Dale and Schantz, WILEY, 2012.

REFERENCE BOOK: Gene Cloning and DNA analysis, Brown, 2016.

Reference English TEXTBOOK: From Genes to Genome, Dale and Schantz, WILEY, 2012.
REFERENCE BOOK: Gene Cloning and DNA analysis, Brown, 2016.

PR th 32 #RI1-3:DNAFIRNA RYZEEL HF4-5: 5 FEDNA (EafiEE 21744, FHR6-8: X fhH
B4, 8 5117-10:% K Genomic and cDNA Libraries HYRSSEF1ETE, #5111-12:%6
“ [T, FR113-15: PCR, #H516-18FERFHA T

Syllabus English Week 1-3: DNA and RNA extraction; Week 4-5: DNA modifying enzymes; Week 6-8:
vectors; Week 7-10: Genomic and cDNA library construction and screening; Week
11-12 hybridization; Week 13-15: PCR; Week 16-18: gene expression techniques

ST th 37 K 40%), 1EEA40%), %%%)i’z%fﬁ (20%)



Evaluation English Exam (40%), home work (40%), class performance (20%)

Tk AE R A 4-E"E 2A (Quality Education)
Sustainable
Development Goals

S5 HgHE
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BAIEBEFERE BAREMEELERE—HEHE

BEEMARE LS
FRA A AP 1145104178
ZA2
BELA (Px) S R4 W3t B
/%45 3] W3 BRI HRELEH 1142 5 %241
BERSE (%) B38024F8 LERHE BRAK &
L D 3 EIREF#® 54 u%
%87 | e T A ik B 3R FR — 2
1. [Mepsmeis sl (Ma—)
2. [ AM(S#2 R  REAE  #HEFX - REFBFEFTAE)
RRTH 3. UWMs g dla WY 2er % | kARE ¢ RBLS
*F A B PEE B R e %% g8
i® #2.4%
RRuERL @@ j\mﬂb %5 & A A
HREMEERFE \\$ 5 (0 A >vB
1. RBRILEEGFRLHILTERRE RS IMIE
FEBRAE GG BEHG R AEN PRI B R 488 - FEE
ERpNETASENGEEZ B2 FEERAFSBILI D
18/ BE 2 25
HE XA
2. BAERHRE (DB —Z2BILEXR - (Z)EBRETHFIFRLB
108 ~ ) — PI3RA2 RAF 18 4L 1% R AB B4 -
3. HMREMALEIEREA PRFH R LKA RF

A BBAREZERIRRRE -
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文字方塊
附件28


- SRR ARG

= FHP B £ 5 @§§a>
1 PAR TP 7w 3
2 AR wiE R 7Y 3
3 IR PORK A 7 1 3
4 2R A FRAKME KRR FZEAL ki 3
5 | kAEEERAAMA] @ A 3
6 kAR AERA AL 7 A 3
7| kAFAEFEAAE] 7 3
8 kA A ERA MR T & 3
9 e ik 3
10 |44 i pr | 7w 3
DR ¢ S o - -0 R || ik 3
12 | BAedd AREmAfBan ¥ iofied A 7 8 3
13 ARz AR R ] 7 3
14 <Al Ez R A 11 ek 3
15 | AF2fLBT A2 Al 7 3
16 |XFzfHErvicfdy 2 il iR 3
17 | & et A (I de ~ 2 # 0 ~ mr) e W8 7 3
A
18 | #H %% 7R 3

FHRPFR 354 B
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1142 7 G tH s B E AR YRS iRl o R4 22 L7 2

i R E2 A (Current Semester) © 1142
BEENEMER IR EAZH
14222 HAFTBRERAE T B S B AR R o ERIEAE

RFE(CEE(Course Number) B38024F8
P ER-Z il (Instructor) 7k % (Young-Mao Chen)
FA 747 (Chinese Course Title) FEH I B T AR R e Rl
B R (English Course Title) Cultivation technology of aquatic organisms in Matsu
FHERAEDE(Grade and Class) 2A
EER A B (Quantity) 0
SRR HI (Course Type) #e(Z(Elective Course)
_FEREE RS (Course Meeting Days/Times) 302,303,304
R BE(Classroom) MZ1003,MZ1003,MZ1003
B 28 24 Flr(Department/Institute Office of Course) YR R ER T B2 AR (Marine Biotechnology)
53 (Credit(s)) 3 A% 84 (Course Hour(s)) 3
ANE FPE(Maximum Number of Students) 30 AERPEMinimum Number of Students) 10
FrERAAA(Course Type) BHELHH(semester course)
ffiat(Note)
AR A
HEHE T3 SRR A R s B R B B (E R S AE T RN A
R KB TETERR K A B F AR YR o RIss oK EE AR R e SEMHRAIE A -
Objective English The goal of the course is to train students to have the foundation and ability of marine
biotechnology in aquaculture practice, and to operate the marine aquaculture circulating
water system of the Matsu campus to teach marine biotechnology knowledge and
related applications of aquatic technology industry.
JefERE h 52 AEYIERQD, AR E ()
Pre Course English Biology (1), Biology Experiment (1)
BMAE L L EEREE
2B TEE UK Es
3. BIERETEIE R KA A B aH
4 7K EE BT E BT LA &
S/KEBEEMARNR
o0.8HRH A YR E B FE
1R B RE A A A S A AR
8 AR 7 B TE B E R
0.3 2 M H I B A i AR
10. EHRHIC B4 BRI
Outline English 1. Construction of breeding facilities
2. Aquaculture facility seawater intake equipment
3. Introduction of equipment construction of breeding circulating water system in
breeding facilities
4. Basic concepts of aquaculture
5. Basic concepts of aquaculture management
6. Feed biological cultivation and application
7. Matzu cultivation and seedling production of characteristic red-spotted grouper
8. Cultivation and application of macroalgae
BT th 37 BRI = e E b R R AR
Teaching English Explain the experimental principle at Matsu aquatic research center
Method
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SZEHH h S ABEEEE  ERRE o (PR SUS

Reference English 1. FAO Cultured Aquatic Species Information, Cultured Aquatic Species Information
Programme Undaria pinnatifida
2. The possibility of the cultivation of Undaria pinnatifida (Harvey) Suringar in Taiwan.
H. Ogawa, et al. Aquaculture Science, 63 (2): 203-206, 2015.
3. FAO. 2009. Mytilus edulis. In Cultured aquatic species fact sheets. Text by
Goulletquer, P. Edited and compiled by Valerio Crespi and Michael New.

BEEMEE th 37 RIS SRR NS PRI | B TER A B BT R M UK S 3. B
TEIER/KYE A AR R E S 44 /K E BT A AN S KEEEEHAR
0. 8RR Y B BUE 7. B H R /R B A B fa e fa 5% B A i AR A8 R A
EFEELE FH9.3% 52 > Fe H B A RO B A 2 1 0. B FIME B 6} (B Erotifer) (B4R
i brine shrimp) (BRI Ecyclopoida) it #LEL R4

Syllabus English Syllabus: Course content and teaching time 1. Construction of breeding facilities 2.
Aquaculture facility seawater intake equipment
3. Introduction of equipment construction of breeding circulating water system in
breeding facilities 4. Basic concepts of aquaculture 5. Basic concepts of aquaculture
management 6. Feed biological cultivation and application 7. Matzu cultivation and
seedling production of characteristic red-spotted grouper 8. Cultivation and application
of macroalgae 9. Cultivation and seedling production of mussels 10. Zooplankton and
phytoplankton (brine shrimp)preparation and additives

AT 3 B4 B e I AR B e

Evaluation English Students report in groups and the teacher explains the principles of the experiment
TR B H AR 1487242 Re(Life Below Water) ~ 8- Bz il 5% BLAL 748 2 (Decent Work and
Sustainable Economic Growth)

Development Goals

SE gk
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HIEBEFFERE RAREHBRELRE—HEHE

BAEEOHBRE LTS M
FR & A H&AH 1144108178
242
BRELHE (Px) BRA%RES
o /3% 15 5 W3] EICIME-¥ HREL£EH 1142 4 %2489
#ERSE (RR) B38023UG RRHE INFTABA
2% 2 B 33 36/ 8%
x g5 [ e A ik FA 3R 34 FR — 2
1. WSR3 A(ME—)
z[ﬁ%ﬁk@ﬂ@ﬁ%a%‘%ﬁxm\ﬁ%ﬁﬁ~&%#ﬁ%%ﬁi%)
MBTR 13 Wt 4 0 B >l a Y 858 B ] %4(FDRE ¢ RBRS
# A H LEE F_ R A - ]
B 424k
“RUA RS N33y 2 2R (ga) sk w g 2za
MREMEERE (¢ % (° A >8
l. RBEAXEEGFREHRTERLZT S IMIT
FERE  GEGRBHARTUBRNEHARZ 88 - TEE
ERENEZTEHRBAREZRE - EERBARSBIZ BN
18/J\H$z;ﬁﬁ: 5
AR

2. BEZHRAE  (—BE—F2BIAR ()50 RRRIERFRLE

3. FHREMBLEEREAE FRIFM R ENRETNTY

108 ~ ] — PI3R42 RATE GIRAL B4R -

BB BBRKREZ FEIZREE -
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- SRR ARG

¥ BN F B> S @:fﬁ)
1 AT LY ik 2
2 A AAL BB EEAG ] 7 Ry 2
3 MR AL TR EREAG 7 Y 2
4 N Rp AR A A AR B D T & 2
5 WA PRI IER ] B Ry o)
6 R A ] 11 Sk 2
7 EE TR S X ki 2
8 | £ E Uk stenig s 7 2
9 e A 2
10 BB RBEFEPPE D BERT B 4 B & R 2
&1
1 HBRBHFGNPR I BER B AP & 2
iz 11
12 | RBERBEEHAPE SERT K A b 7Y 2
= 10
13 R AEAFRET 1 ik 2
14 | EsgEad £y 1 k! 2
15 AR EAF R I 7 2
16 EEEAE A AL 7R 2
17 | fsgenic g4 410 Sk 2
18 Brd ki 2
P £35360) pF
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1142 T AR ) SRAE AN 2 L7 2

Ji P EEHA(Current Semester) © 1142

o B EE N AR - SBFIRARZED

14222 HAFTBRERAE TR ER , AERIEN A

RFE(CEE(Course Number) B38023UG

P s P i (Instructor) /N K BH (Hisao Ogawa)

H 372847 (Chinese Course Title) JEF SRR

H R4 (English Course Title) Applied Phycology

FHER I (Grade and Class) 2A

R A B (Quantity) 0

SRR HI (Course Type) 2{Z(Elective Course)

_FEREFEI(Course Meeting Days/Times) 203,204

R BE(Classroom) MZ1003,MZ1003

B 28 24 Flr(Department/Institute Office of Course) YR R ER T B2 AR (Marine Biotechnology)
53 (Credit(s)) 2 A% 84 (Course Hour(s)) 2

AE&J:BE(Mammum Number of Students)

BAZRHAR (Course Type)

30 AN TFPRE(Minimum Number of Students) 10

EHEHA (semester course)

ffiat(Note)
RS R R -
ke
HEEHE S0 AR LAY A G T
Objective English To understand well to characteristics and propagation and culture technology of marine
plants
JefERHH th 57 TEYIPRREERISE 52 ~ RREER - IRIGREE
Pre Course English Botanical Morphology and Development ,Ecology, Environmental Science
B A th 37 1L SRS ELRRE A TR BRI S
2. YA AEH
3. %ET;‘QI RG4S REEATRE
4, IR S BRI R  FERR(E -~ B’B(E - EVAR
5. Zii %ﬁé?%}* H
O. A K B
Outline English 1. Algal basic physiological mechanisms and acclimation to abiotic environmental
variables
2. Algal biotic interactions
3. Structure and function of major algal systems
4. Impacts of environmental change on algae: ocean acidification, warming, biological
mnvasions
5. Industrial applications of algal aquaculture
6. Sustainable production of algae
BT h X2 E 'Y
Teaching English Oral presentation and practice
Method
SZEH h S RIS R BV EEN  IRIRE - AR E
Reference English The Biology of Seaweeds,
Seaweeds: Biodiversity, Environmental Chemistry and Ecological Impacts
BRI b R (2K/A)
Syllabus English Intensive Lecture (2 days in one month )
= S SEadells - D5 ER
Evaluation English Paper and oral examination
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KEEREEE 11-7k 4835 R Y B  #i2 44 (& (Sustainable Cities and Communities) ~ 13-&fE{T

Sustainable B(Climate Action) ~ 14-787£4E8E(Life Below Water) ~ 6-7& 57K Bl i 4 (Clean Water
Development Goals and Sanitation)
SZ4ahtE
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AL EREFAE BEARERZESRE—HEHE

HEE AR E LR

MR A A Bk A1 1144104178
252
BELEE (Px) BAEEEER
PNE 23 mEY] EXimEe EEEXE 3V 1144 4 %248,
BEASE (%) B38023G9 IR BRAK R
5% 8 % e (RN gEee | MEuR — 54
1. WA saat&(Ma—)
0. FREAMSHERE AR HEFA ~ AREFEFAE)
e e 3. W 2 grla Y #ar B | kAPDEE G BRBRY
# A__ B BEE $_ K A SR ]
1B 45k
L N\ 1o
BRBETHL \?%ﬁ{Qi& (52) #® A%a
CELVELE S i ] EIEY:Rs:
. RBEAXEEEFRLHBRETERET IR ZIMIT .
FERF o At BB RN R A R s - FEE
HERENETARENGEEZRE  BERLAKLBIL )N
18/ N Z A o
RS

2. BERHRK  (MB-—F2BILEX - (Z)EBRETYFIFLEB

3. FPRRBEMAELE L ERE L PRI AME 0 EARERE NP

1087 ~ B) — PI3RA2 R AF 1R GF 42 RAR 1B48 -

HEAEBAREZ EEXEREE -
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- SRR ARG

. P 8
F=x FHEPM B x> (& B4 3)
1 FAr ik 2
2 AEAEFALEI 7 2
3 ERES B ) = X1 | 7Y 2
4 AEAEFTALEN 71 2
5 & ¢h et 4358 % @ I Dayl 2Ry 2
6 A bt 2o B kod I Day2 - i 2
7 & th gt 4358 % @ I Day2 2 Ry 2
8 & et %35-8 k& I Day2 ki 2
9 A bk -8 ko d I Day3 - i 2
10 A bt %328k F 37 Day3 r& 2
11 & et %358 % @ I Day3 ki 2
12 | &b oot %3228 k& I Day4 2 Ry 2
13 | /& ¢4t %358 % & I Day4 78 2
14 A bt 2o 8 ko d 1 Day4 - i 2
15 | /& ¢4t %358 % & I Day5 2 Ry 2
16 AEAERHTE IV 7w 2
17 AEAEFHT RV 7w 2
18 | AEALiFdx VI 7 2

BHRPFRE 18]
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1142 Ui E ¥R

At A 17 2

Ji P EEHA(Current Semester) © 1142

HEE R R
114222 HARTGHEERAE T

SRF2HE(Course Number)

PR Efnstructor)

H 372847 (Chinese Course Title)
H R4 (English Course Title)

SR IRIERZEN

TEREEE Sy HRERNE

B38023G9

7k % (Young—Mao Chen)
ST

Marine Industry Investigation

FHER I (Grade and Class) 2A

R A B (Quantity) 0

SRR HI (Course Type) 2{Z(Elective Course)

_FEREFEI(Course Meeting Days/Times) 608,609

R BE(Classroom) MZ1003,MZ1003

R 2T (Department/Institute Office of Course) ST YIRHC B B2F2 (Marine Biotechnology)
E253(Credit(s)) 2 85 (Course Hour(s)) 2

A g FPE(Maximum Number of Students) 45

BAZRHAR (Course Type)

st (Note)

FEEHR

Objective

SefERH
Pre Course

FNE

Outline

T

Teaching
Method

S2ZEH
Reference

Syllabus

1 3L

English

3
English
H 3L

English

X

English

X
English
R 3

English

ANECTFR(Minimum Number of Students) 10
EHEZHA(semester course)

73

AL RSSO HIR R - AR -
PR B B

AR 4] L
AERNE Ry R A B AIAE - VR B R LRI B - IR St S Y MHRE
FESESSRAREN SR ATE T > DInR LIS B RRE » By AR AR i 2 3 Bl
LEEME
This course aims to enhance students’ practical knowledge and skills by integrating
theory with technical applications. It provides an understanding of the development
trends and future potential of marine-related industries in the Matsu region and
overseas, thereby strengthening students’  professional competencies, improving their
employability, and expanding career opportunities.

.
i
VARYY

None.

RAEFR RO ICHERARSN - SHAEREI R 2 EEERE MU ESE 0 NEEREE
RPGEEFERE B Rt - JKEETE - AVRHCERI AN SR » WAEE AP
RS FE RN EELTAOM o

In addition to six lecture sessions, the course also includes a five-day industry and
cultural field study. The itinerary covers visits and exchanges with departments related

to food science, aquaculture, and biotechnology in Malaysia, as well as an academic
exchange at Universiti Malaysia Terengganu.

B BLE N ER Y - (TN o R SR SRR ] [FER AR 5 DA
FhnE 2 B R BT E VAR

Conduct on-site observations and engage in exchanges with local schools and
enterprises. During the lectures and field visits, students are encouraged to ask

questions in real time to assess their ability to gather information and prepare in

advance.

it

None.

SRR L HEOICHERERIES - A E SRR 2 R AR EE TR N S
MERERST M EE) »

In addition to six lecture sessions, the course also includes a five-day field study in
Malaysia, focusing on the marine biotechnology industry and an academic exchange
visit to Universitt Malaysia Tleﬁngganu.



AT T3 BRERF R OGRS

Evaluation English Submit an study reflection report.

KB HE 8 B4 Bk S B AR 28 2 (Decent Work and Economic Growth) ~ 9- 7 5% £l Bl BLpit
Sustainable a2t (Industry, Innovation and Infrastructure)

Development Goals

S
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B EREFAE BARERKESRE—HEHE

BHEAMMARZ SR LSRN
HR A &8 114410H178
28
BELHE (Px) BHEPZEEME-LEAK
ol /35 7] W3 EICIME-SA HREFEH 1142 F £29#
RERS (%) B38025LA HRHE BRAK 7%
L PR 1 B 353 04 18/]~ B
%87 | e T AN kS B3R R =}y
1. M3EFEA8EA(ME—)
2. M‘a%%ik.éﬁl(%zi%’- B BEAM #HE2HX - REEFRTFEFTAE)
LS L 3. W g 10 A M B 42K F | RADRE §iBBRY
# A B L XN 2 T R RE i@
i &.5%
S 3 ¢ 10 22
“RuGRE Tﬁfébﬁa% (%%) & A @
GELRELE S 2 IR 2 2| (¢t (on A
l. RBELEEEFRLHRTERELT T MIT -
BEER > AR BEHA T UABA R RARZEH - FEE
ERBAZTEHENKEZRE - EERBAMSHIL 55K
18/ B2 AL
HERH

2. BERHAK  (—BA—2BIAER - ()BBREZHAIFRE

3. WMIRBA LSRR A LRGBS 0 AR NP

108 ~ ] — P13RA2 R A8 B4R AR 846 -

A SEREZEREIRRRE -
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- SRR ARG

= FHP B £ 5 (ﬁii‘@
1 AT LY ik 1
2 | FREReAS RS F E ] 7 1
3 | RErReAR e EE 1 7 1
4 FLFPR ] 7 1
5 | FRErkehE i I 7 1
6 dofn KE R e b P ER AR 7w 1
7 /P FLRFPS © 2 epinecidin-1 % B K ;- 1
8 AP B LY piscidin & ki 1
9 VR 4 7 1
10| fI% [ 9 kAR Er R R 78 1
1| 1% Flo ¢ kA FErsg Il 7 8 1
12 R HCAL BT P f3 47 PR S e B R R 7 1
13 | R4l 5t A3 A5 FHE W0 iEss 78 1
14 PR S A ] 2 Ry 1
15 | Fepiideie it (50 11 7 1
16 | mp AERASLAFFERY 1 7 1
17 | RpAERASZIFFE R 1 PR 1
18 |#H %% 7 1
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1142 T ZTEMEYYE-DURRR 5 SRR L2

Ji P EEHA(Current Semester) © 1142

HEE R R
114222 HARTGHEERAE T

2
aH

JIFEEREN
MR ZTETEYTE - UK o AYERIENE

RFE(CEE(Course Number) B38025LA

P ER-Z il (Instructor) 7k % (Young-Mao Chen)

FA 747 (Chinese Course Title) SRR ZJEEYE - PR

H R4 (English Course Title) Antimicrobial peptide

FHERAEDE(Grade and Class) 2A

HEER A B (Quantity) 0

SRR HI (Course Type) #E{Z(Elective Course)

_FEREFEI(Course Meeting Days/Times) 105

R BE(Classroom) MZ1003

B 28 24 Flr(Department/Institute Office of Course) YR R ER T B2 AR (Marine Biotechnology)

53 (Credit(s)) 1 A% 84 (Course Hour(s)) 1

A8 R (Maximum Number of Students) 30 AERPEMinimum Number of Students) 10

FrERAAA(Course Type) BHELHH(semester course)

ffiat(Note)

AL DR  4H LB P E A 5 73 B TR e 4 A s -8R 9 B
AR 4] L

HEEHE T3 HiEilk (AMPs) BB ZIFEAER B RRA N - B REA YIRS e %
GINEZLHAE T - AMP HHlE - EE - FEaAEEEAR ZHHIEE
H o PrAEZEHUEEME AR 3R DR AP A 22 AT H 2B B8
TAMPsHUESfE - HATEEE - Brin ~ BPCE - BEMVKERETEA RFNIEH
A o FE2 HEK 2 H A e 48R BV EAE YR HIAMPSEUIH I R - &
FEAMPsHY M ~ (EFIMER ~ 3510705 - B EMEAIRERZE ~ FERFR - &
SRR DL A A A r RS

Objective English Antimicrobial peptides (AMPs) are a class of small peptides widely found in nature and
are an 1mportant component of the innate immune systems of various organisms. AMPs
exhibit broad-spectrum inhibitory effects against bacteria, fungi, parasites, and viruses.
The emergence of antibiotic-resistant microorganisms and growing concerns over
antibiotic use have driven the development of AMPs, which hold promising application
prospects in medicine, food, livestock, agriculture, and aquaculture. The teaching
objectives will
comprehensively and systematically introduce the research progress on AMPs,
including their classification, mechanisms of action, design methods, environmental
factors affecting their activity, current applications, prospects in various fields, and
unresolved 1ssues.

SR E th S TSNS I R S EEY B

Pre Course English Marine Active Substance Utilization and Drug Development

BMAE h X BIEIGEE THERTEEY DS R T35 - (ERBEa 48 TR

EERIEIE Bfe R et th i o THyA e - SR EE /M T EHREE
FHAFERY S ERITRIR 057k - BRE T ERAlP 8 TRB Al ~ HiE - B4 > W
BENY) ~ THYINIH A EHY) S SHEAEYRGHID TR - tE5h - BRI E i —(ERH L
MR RR ARV ERD > T T AR SNR B TP DU R B - SRR T
BATURER RIS 2 N SEA R R - 1% - SRR S PUE
21;%%@‘%&%%%’9%%}%}?%%&% » MEHEIR IR SR B Sy PR LR AR e SE £ 1 17 RH
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Outline English

BETTA H 3L
Teaching English
Method

S5EH XX

Reference English

PRI X

Syllabus English

SRR
Evaluation English
KEEZEEE
Sustainable
Development Goals

S HgHE

Antimicrobial Peptides explores the latest developments in antimicrobial peptides,
particularly in the context of drug resistance. The course begins with an overview of the
historical development of these peptides and their crucial role as regulatory molecules
1In innate immune mechanisms. It emphasizes purification techniques and
characterization methods that are applicable across various disciplines. The course
covers antimicrobial peptides from a diverse array of organisms, including bacteria,
fungi, insects, amphibians, plants, and

mammals. Additionally, a dedicated chapter on marine ecosystems broadens students"
understanding of ocean-derived antimicrobial peptides. The course also offers an
overview of peptides with antiviral properties and those targeting multidrug-resistant
bacteria. Finally, recent research on antimicrobial peptide resistance mechanisms will be
discussed, providing key insights into the challenges and future prospects of peptide
drug development.

BT

Lecture

Antimicrobial Peptides, Challenges and Future Perspectives (1st Edition - November 23,
2022, Editors: K. Ajesh, K. Sreejith, Paperback ISBN: 9780323856829,
978-0-323-85682 - 9, eBook ISBN: 9780323903202)
Antimicrobial Peptides, Challenges and Future Perspectives (1st Edition - November 23,
2022, Editors: K. Ajesh, K. Sreejith, Paperback ISBN: 9780323856829,
978-0-323-85682 - 9, eBook ISBN: 9780323903202)
1. PUER PRHYEL R B 2 fe
2. B R4tk
3. WA Y TP E DL AR
EFEFPUEAL ¢ A epinecidin-1 53]
EEFPUERR ¢ A piscidin By {5l
. B — &M (circular dichroism) AR 3 H 30 B8 k&L 1
. R B A el AT DU R IR il B < TRE MR 2
B = ER TR il A B ﬁj“t‘fi?ﬁiﬁii
9. LB R AT FE 4 B B _E 7 R
10. R B/ EDTEIKZ VB2 TER
1) Origin and Development of Antimicrobial Peptides (AMPS)
2) Purification of Antimicrobial Peptides
3) How to Identify Antimicrobial Peptides from Invertebrates
4) Marine Antimicrobial Peptides: Epinecidin-1 as an Example
5) Marine Antimicrobial Peptides: Piscidin as an Example
6) Analyzing Antimicrobial Peptide Structure Using Circular Dichroism
"7y How Microscopy Techniques Elucidate the Functional Impact of Antimicrobial
Peptides on Bacteria
8) How Laboratories Use Molecular Biology Techniques to Produce Functional
Antimicrobial Peptides
9) How Antimicrobial Peptides Act on Bacterial Membranes
10) Biomedical Applications of Marine-Derived Antimicrobial Peptides
HA AR

Midterm and final exams
14-78 74 HE(Life Below Water) ~ 6-72;5 /KBl f#4E (Clean Water and Sanitation)

00 1O\ B~
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RMagBAEAE MMFERY 2 FPRPFATH L

FREHE (P 2)

3 4y

FELH (F2)

Biotechnology

HAE B (FE)

B38025L8 P %8

2 R

pELpPRHELFCSE | BHITY

gl

3 - S 54 | p&

Y e

W- e O % 3 i

& /3R 3 Y

N

Pros it 4

BELFHON A /L F L E0~100)

AHIL 2 B F 4 2474 /100 -

Rt g e %4/ 80

BEA PR BT EEF F4/80-
AEd PR E A FEEZRGIA T5 -
ﬁﬁi%ﬁ%é%iﬁ%J‘%?Jﬁ%QJQm
AL B 4/ 80

SN o A

- " RKEPH
(Objective )

AEAT g AR PRIEOP S EAE R 2 EE 4 HR
A P> G IR o FARE E PR By R B N R
EPeF s~ AFIEREE e he 4 & v AT ARE A 12
ATy B d Pt o 84 98 Y H Pl ol 5 &
Bt o R AFS R IR e R Ak T fRA T AR 4
By~ A B A B o P b s e P ORR & 35
A AP AP RS WA TR PR AT
=N N

5

This course aims to introduce the core theories and applications of
biotechnology, providing students with a comprehensive
understanding of modern biotechnology. The curriculum includes
nucleic acid and protein quantification techniques, polymerase
chain reactions, gene cloning, recombinant protein production,
genetic engineering technologies, and the applications of
genetically modified plants and animals. Students will learn about
the development and applications of monoclonal antibodies, as
well as the theoretical and practical aspects of gene therapy.
Furthermore, the course explores how genetic engineering drives
the improvement of products derived from plants, algae, and
animals. The course also aims to enhance students' critical thinking
skills, enabling them to analyze and comprehend the latest

advancements in biotechnology research.

Z ~higfp

Fagpipg
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( Prerequisite )

5

Prerequisite courses include general chemistry and biochemistry

(Outline)

G EHEEER o2 TR AFEITRIE 3. LHE LS
FHMTRILE Y o 4 BEL RN

5

1. Biotechnology: history and recent development. 2. Principles of
recombinant DNA technology. 3. Principles and applications of

modern molecular biotechnology. 4. Marine biotechnology

R
(' Teaching
Methods )

A GFOREUFERLE LA AT PR BIAS &
WP RS PN FAAMZ R URERSE Y LR
BRES TS & o

B

The teaching of this class is based on PowerPoint report. After each
concept or section is completed, students are randomly selected to
answer questions related to the content of the chapter to ensure the

student's concentration and learning effectiveness.

I~%730
(References )

%2 ¢ ¢ An Introduction to Molecular Biotechnology
Fundamentals - Methods and Applications 3rd.ed. (2021) # &+ 1,
WA o T'F—fg : Michael Wink

#

Textbook: An Introduction to Molecular Biotechnology :
Fundamentals ©  Methods and Applications 3rd.ed. (2021) Yi
Hsien Publishing Co., Ltd. Author: Michael Wink

A KRR
( Syllabus )

Chl 2 Hes
Ch2 P T B ERE[F BTN 5

Ch3 #4551 % 5 4p B 4 v

Ch4 3-v & HjiF

Chs A Flxfedie () AFEFE L Fy 4 4

Ch8 £k 7 dz gt (I): & FIHEE, & FIRLE 2 & K150
Ch9 H huaz H i+

Chl0 {&4- 5 Jesfchfk P18 52 & =

Chll A Flicadped 3 5

Chl4 2 %15

5

Chl: Introduction to Biotechnology

Ch2: Nucleic Acid Quantification and Polymerase Chain Reaction
Techniques

Ch3: Transcription-Related Techniques and Sequencing
Technologies

Ch4: Protein Quantification Techniques

Ch5: Genetic Engineering Techniques (I): Gene Cloning and
Recombinant Protein Production

Ch8: Genetic Engineering Techniques (II): Gene Transformation,
Knockout, and Knockdown

Ch9: Monoclonal antibodies and their applications
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Ch10: Genetic Transformation of Plants and Algae and Their
Products

Chl11: Genetically Modified Animals and Their Products

Ch14 Gene Therapy

- 2> E v
= ~NIEg S N -4

TR 30%, B¢ 30%, B RT 40%

(Grading/Evaluation) |

General performance 30%, Midterm exam 30%, Final exam 40%

N~ mn (http t//)
( Web Site of Lecture
Notes) nnNotes) Notes )

W ¥ (BMI i)

ARKERP
(Sustainable Development
Goals, SDGs ) (F # )

SDG 1 ¥ “% # 2 (No Poverty)
SDG 2 % 4k (Zero Hunger)
SDG 3 24# it & ¥ 454k (Good Health and Well-Being)
SDG 4 # % #c % (Quality Education)
SDG 5 15| % (Gender Equality)
SDG 6 ;%% -k £ {#4 (Clean Water and Sanitation)
SDG 7 ¥ { ¥ 7% % it Jh(Affordable and Clean Energy)
SDG 8 % E&,Th,i 22 = At B (Decent Work and Economic
Growth)

SDG 9 # ¥ #7727 L # % * (Industry, Innovation and
Infrastructure)

SDG 10 > # T % (Reduced Inequalities)

SDG 11 A4 % B 713 7 ¥4 % (Sustainable Cities and
Communities)

SDG 12 § § i) % fr2 A (Responsible Consumption and
Production)
SDG 13 § i% {7 #(Climate Action)

SDG 14 ;&% 4 g (Life Below Water)
SDG 15 r£# 4 jx(Life on Land)

SDG 16 f=-T i % i > 4| & (Peace, Justice and Strong
Institutions)
SDG 17 23k %} ' (Partnerships for the Goals)

O OJUOmd0 O OO | mooOomEmon
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I B SRS S

“BI4E 2R 28PEFFHATHE

FAELH (P 2) LR
FELH (F2) Research Seminar
FARB (HFR) FHREF ZiE

e SR

W Fne 2
BEAPPEEIFEEE | BEILY | LRALF_ #s
ELrsr  #&

Fri 1 ik 1] p*
LA W Skse 9 5% e 5% A - By
& /3R 3 Y E B
BELEESN A
WA A b g
LR TS R
P i 4 W02 e BT R e g i
[1ia 2 ol &2 98 2 R34
Wi M A2 ek - By o pg
HEXLE S
APiED bR KB E R RS AR i 4 ¥
, | g e g L g g
BEYV P FEFTFRE - HOAFEEFERE B A2 P2
LY B L P 0 L BRAFTYEAER TS
- “kEPE This course aims to develop students’ abilities to collect, analyze,
( Objective) and interpret scientific literature. Through presentations and group
discussions, students will strengthen their academic
#® | communication skills, critical thinking, and capacity for
independent research. The course also encourages teamwork and
interdisciplinary perspectives, preparing students for future
research projects and scientific writing.
-~ &3 P
( Prerequisite )
# | None
L BAEHR g prpos $v
2. BiFmc ORFBEFEL S
|3 I RPERRES DA
4, FIEHAEFEPE LRI
ZRHAE 5. FABAFLLR Fra4
(Outline) 1. Introduction to seminar topics and literature search strategies
2. Techniques for reading and summarizing scientific papers
# | 3. Analysis of research design and experimental results
4. Scientific presentation and communication skills
5. Student presentations and peer evaluation
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E o~ RFE
(' Teaching
Methods )

AAARE A L e GAR L 2 ET S BN s e o 4
47 ER e gl Ek 2 SCIH Tk~ > (74 & 2
r'fﬁfﬁ%bt’ $3h o fﬁ—gﬁ:j&gl%%‘f B A\,ﬁ;ﬁw—; )J'lf:’-i‘é%‘zé_
%’i%%%%&& BB E A o

B

The course is conducted through student-led presentations and
instructor-guided discussions. Students are required to select,
summarize, and present peer-reviewed papers from SCI-indexed
journals related to the seminar theme. The instructor facilitates
critical analysis of research design, data interpretation, and
scientific communication.

I~%3360
( References )

SCL 23172 FieiTHFA 3 #h~

B

Selected SCI-indexed journal articles and recent research papers

A CREER
( Syllabus )

%—&*¥3%ﬁ§ﬁﬁféﬁf§ﬁ$%ﬁﬁ

ENL I A %4§E4¢;%?Zﬁ.—e,

7*ﬁ5£2 [ PSRN L RKE R B F AN R ER
BEREEv R REEHINAFL o

#

Weeks 1-3 - Teaching and Demonstrating Literature Search and
Presentation Skills

Weeks 4-16 - Student Presentations and Academic Discussions
This course includes an additional 2-hour flexible supplementary
session. Students are required to compile and submit a printed
report summarizing the questions and responses from their
presentations.

= NFEE S
(Grading/
Evaluation )

KA -20%
TopE A E-20%
U ERAR 2 B YRS F £ TR-60%

5

Written report: 20%
Continuous assessment (attitude and attendance): 20%
Oral presentation and on-site Q&A performance: 60%

AN ~sdg =y (http ://)
(Web Site of Lecture Notes)

(187 3 283388 (EMIAR) 349 (%38)-
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ARFER PR
( Sustainable

Development Goals,
SDGs) (¥ # &)

L UmEm [ OO W OJUpodmmtn

SDG 1 3§ 'f # 8 (No Poverty)

SDG 2 % 4-&k(Zero Hunger)

SDG 3 2 4% i & 22454k (Good Health and Well-Being)
SDG 4 B F % 7 (Quality Education)

SDG 5 (24| ¥ (Gender Equality)

SDG 6 ;¥ -k 22 4 (Clean Water and Sanitation)

SDG 7 ¥ §, # % % it iR (Affordable and Clean Energy)
SDG 8 £ &,‘f&#ﬁ' & /&% & (Decent Work and Economic
Growth)

SDG 9 & ¥ £]37¢7 L # 3% * (Industry, Innovation and
Infrastructure)

SDG 10 > # & (Reduced Inequalities)

SDG 11 A& 8 & ¢h3 7 2 4L F (Sustainable Cities and
Communities)

SDG 12 {§ § &) % §v2 & (Responsible Consumption
and Production)

SDG 13 § i {7 # (Climate Action)

SDG 14 /4 # 2 fi (Life Below Water)

SDG 15 144 2 i (Life on Land)

SDG 16 v & & 8 i 2> 4| & (Peace, Justice and Strong
Institutions)

SDG 17 2 3% & (Partnerships for the Goals)
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LEEY T3

BEEE

HAE 145 ERS 2§ﬂﬁﬁfg*ﬁ—P %

A2 ACED.

/n\ /, ./L,%)\_, ‘74: IL 4;}-

Wi A (F )

Molecular phylogenetics and evolution with special topics

discussion
A (F) PR P& sk
Bk kAT AL PR AT R SERS) # 15
g4k 3 L SAE S 3
7 e F i -5
VST E 02
(Jia a2 A d S5 52 P AN M B IA G2 FL
I~ AR [JaFEA i [JBFEAFFThL Gy [JBFEAF2 Y 2R
it
P g 4 B K ,ﬁiiﬁﬁ-**’”%inb" Bz zl"*ii‘fsb" -ﬁfé‘./»\
‘ e glaTae A 172 AR A e 4 LAk ¢ B ffLae
AFARKE P AREAF A EDNA LS S fET2 7
J S ﬁ.,ﬁf“i#ﬁ?ﬁ?},@ I//w\%fr#’”?féﬁa*m/}ﬁl ,J R B
KT ik > TR fEIT 2 EY 2L A MM L L IYE F 5%
; BALGE o
- ?z% P The teaching objectives of this course are to understand the
(Objective ) application of molecular biology and DNA molecular analysis
+ | research methods in evolutionary biology, so as to analyze the
" | origins and development of phylogenetic evolution of interspecies
kinship, and to be able to analyze and apply them to relevant
research work and experimental concepts of graduate students.
S AR R
( Prerequisite ) # | No
(DHAzff 4
Qg2 A4 RhE
(B) & + FjiFz &
(4) 2+ 24720 Fh & Fojs
s | O F A AT 2
(6)if i~ w2 b
(A1 2 j#17
B)~ + ki g2 MR
T (9:E* F b2~ 47
: Oifiii) g (10).% % 3 % 47 2
(1) Course-content introduction
(2)Basic principle of genetics.
(3)Employment of molecular biological approach
(4)Basic techniques of molecular analysis
e (5)Method of data analysis
" | (6)Division of evolutionary groups
(7)Speciation events detection
(8)Molecular phylogenetics and phylogeographics
(9)Selected papers for research case studies
(10).Key papers discussion
E o~ RKEF 2 P 70% FeEFARE
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( Teaching Methods )

30% % & 5P HE S

70% Professor tutorial and discussion
30% Paper reading and discussion assays

Ii~%TED

( References )

(A) £ =gy =] : Journal of Molecular Evolution; Molecular
Biology & Evolution; Molecular Phylogenetics &
Evolution; Systematic Biology.

(B) % # : JC Avise (2004) Molecular Markers, Natural History,

and Evolution. (2nd Edition) Sinauer Associates, MA,
USA.

5

(A) Journal: Journal of Molecular Evolution; Molecular Biology
& Evolution; Molecular Phylogenetics & Evolution;
Systematic Biology.

(B) Books: JC Avise (2004) Molecular Markers, Natural History,
and Evolution. (2nd Edition) Sinauer Associates, MA, USA.

A RKEERR
( Syllabus)

-3 FAegah

T O ATEBRRR2IMATT R
~7 % Au\—?i;fv";fi#iﬁv%af

A A RIS R B ik
F PP TR

iF j@&_}lpé}w

~ i AP EE B RS
R AR 2

FOFEMRM G2 ERIF

#F RV EE L S EE

A3 UERARS 2 3
%mﬁﬁwwﬁ%w*éépé@o

)
~
jie 1y

»
»

»
»

FLORY D R R R
j\.
\4.\ ﬁ l\t

’L
- L
L
- L
- L
- L
L
6]

Week 1 Introduction

Week 2 The history of interest in genetic variation
Week 3-5 The molecular techniques

Week 6-8 Philosophies and methods of molecular data analysis
Week 9  Mid-term exam.

Week 10 Genetic parentage

Week 11-12  Kinship & Intraspecific genealogy
Week 13  Speciation & hybridization

Week 14  Species phylogenies & macroevolution
Week 15 Conservation genetic by molecular view
Week 16 Oral presentation and discussion

Six hours teaching program as visting other instistion.

40% T pEF A
60% .2 # k4F 2

(Grading/ Evaluation )

A

=

40% General performance
60% final report

N~ g e (http /)
( Web Site of Lecture Notes )
nnNotes ) Notes)

ARHFE P&
( Sustainable Development Goals,
SDGs) (7 4 %)

SDG 1 i “ﬁ% # % (No Poverty)

SDG 2 % 44 (Zero Hunger)

SDG 3 24# it B 22454k (Good Health and Well-Being)
SDG 4 % %+ (Quality Education)

Ooon
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H (EEER [ (0 O Oogd

SDG 5 4w % (Gender Equality)

SDG 6 ;%% -k ¢ w4 (Clean Water and Sanitation)

SDG 7 # § ¥ % % i Jh(Affordable and Clean Energy)

SDG8 % ﬁ&ffuirﬁ’ = A E (Decent Work and Economic
Growth)

SDG 9 #& # £]3#7¥2 F # 2k *5 (Industry, Innovation and Infrastruc
ture)

SDG 10 > # -T % (Reduced Inequalities)

SDG 11 A 4% B 73 7 7 44 F (Sustainable Cities and
Communities)

SDG 12 § § i« % 4o A (Responsible Consumption and
Production)

SDG 13 4 i% {7 #(Climate Action)

SDG 14 ;& %4 i (Life Below Water)

SDG 15 r:#* # fi(Life on Land)

SDG 16 {=-T i % i > 41| & (Peace, Justice and Strong
Institutions)

SDG 17 2zt ¥5 & (Partnerships for the Goals)

LH EFFE ARE
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R AR AEIUFERS 2R D|PFATH 4

AR LA (P %)

TS Y=

S ACRD)

Independent Studies in Phycology

E AR ) P it £
Bk AT A S A B T n 13T
o 2 L k. 2] FEIE
A @ A By
2 [3E 13 H) E i

%)

X AR

D/"/J—‘J’#"Bl}?{"’#g.,#ﬁ—"’#/f E‘UA\QF\%IELA\;’#K;E
v OsELE AFE2FTRIEYT JAFE25H2 B &
B

oo it

B e x4 pd%n4 9 ii»ﬁf?é‘é" D§€
B IR 4 DA 47 2 iR AR ATen 4 [T g MIRG: ¢

- “KEP%
( Objective )

ARG E RGEFL O 20T PR B ERY
g‘)gwq;grw LR T IRA D LR F ;gépfézb
T EAPME NS a4 o

This course is designed to improve the research skills of graduate
students in conducting studies on algae. Its goal is to enhance their
ability to carry out independent algal research and publish
academic papers through training in literature reviews and
specialized research reports.

-~ A
( Prerequisite )

s

|~

Phycology

S RH S W
(Outline)

T % 558 B FT4P Ff,éw;% e dEA B S Eit 2 HES
| FTAEh BTy ARG e BiEE 4
’é)":‘;ﬁo

Comprehensively explore the latest relevant literature in
phycology, including life history, evolution and community
ecology. Graduate students will be guided in establishing academic
research topics for their dissertations and will receive training in
independent academic publication.

L (g S
( Teaching Methods )

RE Y BT RGE )l?ri Wit 2 AR Py B E
= X
g

5

This course will involve reading literature related to algal research,
engaging in discussions, and conducting independent research on a
thematic topic.

?,r ~

\\\ﬁr

£
12}
( References )

1. %#¢% (Graham et al. 2022, electronic version, in English,
ISBN 978-0-9863935-4-9 )
2. %4 FH L ZF (1990, Edited by Kathleen M. Cole & Robert
G. Sheath, ISBN 0- 521-34301-1, in English)
3. LBy

1. Algae (Graham et aI. 2022, electronic version, ISBN 978-0-
9863935-4-9)

2. Biology of red algae (1990, Edited by Kathleen M. Cole &
Robert G. Sheath, ISBN 0-521-34301-1)

3. Scientific journal papers
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A REER

i

b N N N A M A NS N M A M A AP A 'S

HARAN R
RS RS BT M E ()
A 5 R4 AT S E (1)
55 RELE v AR M RS (1)
Fri/r"i 2 }f?jﬂ 7“?'?&??);)‘1‘5?% (I)
F':i/r"i 2 }f?jﬂ 7“?'?&??);)‘1‘5?% (”)
)
Flc‘

\\ \\ \\ \\ 1
%ﬁfﬁéﬁﬂ
e Be

e bk

SR R A E (1)

\\ \\

O 0O NO O D WN -
e N A

F o H

S =

A

FLER R M E ()
LR R ARM S R (1)
aA@ﬂw@vguﬁaam
3&’.1 P’“ E %\fﬂ;’ 2 (1)

14 LA BTS2 % ()

15 435 s A g 4R 2 2 24 (1))
16¢£%&#P”%&$p($%%ﬁ)
[60: 4 | pFersB it 2 508 ) % 5 54 (E %]

M\

[N
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( Syllabus)

5

Week 1: Coursework introduction

Week 2: Selected papers on algal diversity and application (I)
Week 3: Selected papers on algal diversity and application (11)
Week 4: Selected papers on algal diversity and application (I11)
Week 5: Selected papers on algal life history and application (1)
Week 6: Selected papers on algal life history and application (1)
Week 7: Selected papers on algal life history and application (1)
Week 8: (Mid-term examination)

Week 9: Selected papers on algal community ecology (1)

Week 10: Selected papers on algal community ecology (1)
Week 11: Selected papers on algal community ecology (I11)
Week 12: Independent research theme preparation (1)

Week 13: Independent research theme preparation (I1)

Week 14: Independent research theme oral report (1)

Week 15: Independent research theme oral report (I1)

Week 16: Project written report

(Note: Four hours of flexible supplementary teaching content will
be provided as online homework.)

IR +3tm 60%
LATAR S A0% (3 v EEARA 20% % % G 42 20%)

(Grading / Evaluation )

ki

Attendance + discussion 60%
Project report 40% (including Oral presentation 20%, written
report 20%)

N~z s en (http i /)
( Web Site of Lecture Notes )
nnNotes ) Notes)

(Lecture information will be given via e-mails)

AR E P&
( Sustainable Development Goals,
SDGs) (7 4 %)

SDG 1 ¥ ‘% & % (No Poverty)

SDG 2 % 4k (Zero Hunger)

SDG 3 24+ i B & 4m4k (Good Health and Well-Being)
SDG 4 % #c 5 (Quality Education)

SDG 5 44T % (Gender Equality)

HE JEEEN
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SDG 6 %% -k 4 (Clean Water and Sanitation)

SDG 7 # § ¥ % % i Jh(Affordable and Clean Energy)

SDG8 % ﬁ&ffuirﬁ’ = A% E (Decent Work and Economic
Growth)

SDG 9 # # £]3#7¥2 F # 2k *5 (Industry, Innovation and Infrastruc
ture)

SDG 10 j& > # - % (Reduced Inequalities)

SDG 11 A 4% B (3 7 ¥ 44 F (Sustainable Cities and
Communities)

SDG 12 § ¢ & «ij ¥ fr2 A (Responsible Consumption and
Production)

SDG 13 4 i% {7 #(Climate Action)

SDG 14 ;&% 4 jx(Life Below Water)

SDG 15 r:#* # fi(Life on Land)

SDG 16 {=-T i % i > 4| & (Peace, Justice and Strong
Institutions)

SDG 17 2z ¥ & (Partnerships for the Goals)

1R AR AR
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Animal Behavior and Sensory Physiology: An Electrophysiological

Approach
E ARG ) R AT R 2 iE
e S AL PR AT R SERS) ]‘l% 45T
A S 3 g 23 S 3 %
T F i - g
i 1w E g

14

Af i

e

EECD So e CE- AP RE A L S AR~ AR R S ST
B [(Jp X3 s TR F7 [JFE2 52 B 2Rk

oo it
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—)]:frl—z"iﬁ %(TI; 4 .Av\“]"‘/r“’k’ﬁ*/j—& %\m 4 D7r gfﬁg‘ﬂﬁ‘;

Agfrg AR PFELOR T2 EF DAL » TEET
;cﬁmW\&ﬁﬂ%ww%m@ﬁ Fed2 T w g b R g e
PEEIRPES LR CR GRE B - BEE
4 ‘L) m’f#m"k’14 o 2B AEFIREY e o P HEAA

TR & R AR A TR R S 7S
&%xx&ﬁﬁmm;f4mﬁ%’Tﬁéwﬁﬁﬁfﬁﬁ“
FPegfindmid  HHALEEHL A -

- “KEP%
( Objective )

5

This course is designed to introduce the fundamental concepts of
animal behavior and sensory physiology, and to explore how the
nervous system receives, processes, and responds to external stimuli
through electrophysiological approaches. The course covers the
structure and function of major sensory systems in animals (including
vision, hearing, olfaction, and mechanoreception) and their roles in
behavioral regulation. Students will gain proficiency in basic
electrophysiological techniques, including recording neural activity
and analyzing sensory responses and behavioral outputs. By the end
of the course, students will be able to design simple behavioral and
physiological experiments, interpret the resulting data, and analyze
interspecies differences in sensory systems to discuss their ecological
and evolutionary significance.

445

B =

( Prerequisite )

Biology

ERR (S I
(Outline)

1%%F%%%@J%%ﬁémi% p;@%ﬁ%»
REARS A, (REESE A G5 dgd s g F ks df)

3. Zﬁa’f KEEBreE = (R ERHE - {g}'ﬁf x@%— R

X B E‘E)

SRR (REAALEE Rk
Haflers WEeR - FH - RELFLIES)

A m-ﬁgﬁ rL—\J_ (T:T ';E]Jb.\ﬁ'g;;b%\g L ‘/\’I"‘/rm %i)
R RERRC LA (FETELN L 2 BU )

5

4
5. %
6. LAME Sk GEELIF  SURLAIE © 1)
;
8
1

Fundamentals of Animal Behavior (definition of animal
behavior, history of research, and methodologies)
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2. Introduction to Sensory Physiology (sensory transduction, neural
signal transmission, classification of sensory systems)

3. Vision, Hearing, and Mechanosensation (structure of
photoreceptors, auditory pathways, function of
mechanoreceptors)

4. Chemical Senses (olfactory and gustatory receptors, signal
processing)

5. Neural Control and Behavior (neural circuits, reflexes,
integration of sensation and behavior)

6. Electrophysiological Methods (recording techniques, signal
processing, stimulus control)

7. Behavioral and Electrophysiological Experimental Design
(behavioral observation, data quantification, analysis workflow)

8. Comparative Studies and Evolutionary Significance (species
differences in sensory abilities, ecological adaptations)

AN A
( Teaching Methods )

HRE S8 et L T0%
B s (e AR 2 30%

Class Participation and Discussion: 70%
Laboratory Work and Reports: 30%

I~%43F

( References )

Alcock, J. (2009). Animal behavior: An evolutionary approach.
Sinauer associates.

Prosser, C. L. (Ed.). (1991). Comparative animal physiology,
environmental and metabolic animal physiology (Vol. 1). John
Wiley & Sons.

Alcock, J. (2009). Animal behavior: An evolutionary approach.
Sinauer associates.

Prosser, C. L. (Ed.). (1991). Comparative animal physiology,
environmental and metabolic animal physiology (Vol. 1). John
Wiley & Sons.

R - £
( Syllabus )

5 1% s
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% 10 * :g 3wl Eﬁ%ﬁ'l/}ifﬁ’ﬁ @-/?'J‘E.
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Week 1 Course Introduction

Week 2 Fundamentals of Animal Behavior

Week 3 Introduction to Sensory Physiology

Week 4 Visual Systems and Behavior

Week 5 Auditory and Mechanosensory Systems

Week 6 Chemical Senses: Olfaction and Gustation

Week 7 Neural Control of Sensation and Behavior

Week 8 Electrophysiological Methods

Week 9 Lab I: Basic Electrophysiological Recording

Week 10 Lab II: Sensory Stimulation and Response

Measurement

Week 11 Lab I1l: Behavioral Observation and Data Analysis

Week 12 Lab IV: Integrated Experimental Design

Week 13 Plasticity of Sensory Systems and Behavior

Week 14 Neuroethology and Comparative Studies

Week 15 Student Presentations |  Group Project Presentations
and Peer Discussion

Week 16  Student Presentations Il Group Project Presentations
and Peer Discussion

The six-hour flexible supplementary learning component is

conducted through digital self-learning

AL B T0%
@ Bk TerdR 2 1 30%

(Grading / Evaluation )

B

Class Part|C|pat|0n and Discussion: 70%
Laboratory Work and Reports: 30%

N~ ae (http 2 /)
( Web Site of Lecture Notes )
nnNotes ) Notes)

AFFED &

( Sustainable Development Goals,
SDGs) (¥ 41 %)

SDG 1 i “f # % (No Poverty)

SDG 2 % 4 (Zero Hunger)

SDG 3 247 it B &2 454k (Good Health and Well-Being)

SDG 4 % #c v (Quality Education)

SDG 5 4 %] % (Gender Equality)

SDG 6 %% -ke &4 (Clean Water and Sanitation)

SDG7 ¥ f ¥ ik (Affordable and Clean Energy)

SDG8 % E&;j* e ¥ ¢ vk B (Decent Work and Economic Growth)

SDG 9 # # £|#722 & # 32k >5 (Industry, Innovation and Infrastruc

ture)

SDG 10 > # -T % (Reduced Inequalities)

SDG 11 X 4§ % E 3 7 #2542 % (Sustainable Cities and
Communities)

SDG 12 § § & «ij ¥ fr2 A (Responsible Consumption and
Production)

SDG 13 # i {7 &+ (Climate Action)

SDG 14 ;% %4 i (Life Below Water)

SDG 15 r:# # # (Life on Land)

om0 O U gobooooon
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[] SDG16 e 1 & 22 i >4 & (Peace, Justice and Strong
Institutions)
[] SDG17 2zkjs & (Partnerships for the Goals)
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FREHE (P 2)

Mt P d 3 PR EF R

FELH ()

Applications of Biopolymers in Microorganisms

FAEAH (FR) BRKEF g &
2 S § ¥ ok % et S| 3A
LA S 2 g S 2
VY 35S TR - B
& /3R 13 Y iF 03
Mo P Hoge ~ 4 iﬁ'%‘x@ PR s
o gy 4 BRI IT A
NS T T
LIRRHE b F LY L RS el 2 )
2HEHIFREF NS SAH  FRHSERE AT AR -
¢ 3}%%\§4;&Aﬁ4#§3j1 ,figmgf,ﬁyqa v iE R kA
FTRY 04 o
- ~RKEPH
(Objective) - - - - -
1. Understand biochemical and molecular mechanisms of microbial
synthesis and utilization of biopolymers.
— | 2. Explore applications of biopolymers in food biotechnology,
biomedical materials, and sustainability.
3. Develop cross-disciplinary integration linking microbiology and
materials science for innovation.
¢ M/ oo B pod g L 4 it £ iE o
< sap A AT LRI I LY
( Prerequisite ) .. | None. Basic microbiology, general chemistry, or biochemistry is
# | recommended.
RGN B PF AP RESF NP B * ¢ bk d v a
Z PHA~PLA -~ A~ %‘r Fazeed i (EPS) 2.4 it
# &\A#ﬂﬁﬁ%wﬁﬁ»v&MAaws% B @i ang
”?~¢M°m@%&‘?ﬂ%§*99$*’?* WHE
R il . ) ) ) ] )

( Outline ) This course covers microbial roles in the metabolism, synthesis, and
applications of biopolymers including PHA, PLA, chitin/chitosan,
cellulose, and EPS. Topics include biochemical pathways, metabolic

3 engineering, characterization, and case studies in food packaging,
drug delivery, and sustainability. Lectures, paper discussions, and
group projects bridge theory and practice.

PN Y S S A e O ?),?Jﬁ?;?% ol EEAR s bAYr (78 He KEE
’ EE T LOE
(' Teaching :
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Methods )

#

Lectures, paper discussions, group presentations, and case studies
(food packaging and microbial materials).

I~%%%0P
(References )

1. Madigan, M. T., et al. Brock Biology of Microorganisms, 16th ed.,
Pearson (2021) -

2. Chen, G. Q. Biopolyesters: Advances in Polymer Science, Springer
(2010) -

3. van der Walle, G. A. M. et al. Microbial Production of Biopolymers
and Polymer Precursors, Caister Academic Press (2009)

4. #p 7] : Food Hydrocolloids ; Biotechnology Advances ; LWT —
Food Science and Technology ; Carbohydrate Polymers °

5

1. Madigan, M. T., et al. Brock Biology of Microorganisms, 16th ed.,
Pearson (2021).

2. Chen, G. Q. Biopolyesters: Advances in Polymer Science, Springer
(2010).

3. van der Walle, G. A. M. et al. Microbial Production of Biopolymers
and Polymer Precursors, Caister Academic Press (2009).

4. Journals: Food Hydrocolloids; Biotechnology Advances; LWT —
Food Science and Technology; Carbohydrate Polymers.
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Week 1 Course introduction

Week 2 Course overview: links between biopolymers and
microorganisms

Week 3 Structure and classification of biopolymers

Week 4 Microbial synthesis of PHA

Week 5 Biotransformation routes to PLA

Week 6 Chitin and chitosan: sources and applications
Week 7 Bacterial cellulose: biosynthesis & applications
Week 8 Midterm presentations: literature review & case studies
Week 9 EPS and biofilm formation

Week 10 Metabolic control in polymer synthesis

Week 11 Separation, purification & characterization
Week 12 Genetic engineering and pathway optimization
Week 13 Applications in biomedicine and drug delivery
Week 14 Environmental degradation & circular use
Week 15 Industrialization & sustainability cases

Week 16 Final presentations & wrap-up

IR ERE 58 20%
Wo gt (2 e R H1A4) 1 30%
BRI (RFTR* AL L) 40%
TRFITEB SR ER D 10%

( Grading/Evaluation )

#t

Attendance & participation : 20%
Midterm presentation : 30%
Final project & presentation : 40%
Assignments & discussion : 10%

AN ~#@E ey (http : /)
(' Web Site of Lecture
Notes ) nnNotes ) Notes )

BB oAk k LMS (Moodle/Teams ) ; Week 1 3% &
To be posted on the departmental LMS (Moodle/Teams) in Week 1.
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AEFRP

(Sustainable Development
Goals, SDGs) (F # )

HININININE BN NN NN e e

SDG 1 i} “% £ 2 (No Poverty)

SDG 2 % 4-tk(Zero Hunger)

SDG 3 24# i B 22 454k (Good Health and Well-Being)

SDG 4 # F % (Quality Education)

SDG 5 %] % (Gender Equality)

SDG 6 ;% % -k 22 %2 (Clean Water and Sanitation)

SDG 7 ¥ f ¥ «% % i i (Affordable and Clean Energy)

SDG 8 & E%,T‘u;"p 22 iz Ak B (Decent Work and Economic Growth)

SDG 9 # ¥ £]3#72 2 # 2% >5 (Industry, Innovation and Infrastruc
ture)

SDG 10 & > 7 T & (Reduced Inequalities)

SDG 11 A% B enp3 7 274 T (Sustainable Cities and Communi-
ties)

SDG 12 { § & 3 {2 & (Responsible Consumption and
Production)

SDG 13 # iz {7 #+(Climate Action)

SDG 14 ;& /¥ 2 j:(Life Below Water)

SDG 15 p£3 4 fi (Life on Land)

SDG 16 v & & 22 it > 4| & (Peace, Justice and Strong Institutions)

SDG 17 274} & (Partnerships for the Goals)

LB R ARE
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FREHE (P 2)

ER L ST R

FELH ()

Isolation and Purification of Bio-products

FA B ()

BwKH 3

2 S

R E 3 B LY 4A

Frk

2 P i 2

Y H

2 S IS - 53

& /3R 13 Y

i3

P it 4

a5t 8 v g Es4r X R4 i 8 (Food Chemistry and Analysis,
Chemistry of Natural Products)

- “RkEP
(Objective )

AR paGt - B AT ER ST LIT AF I FLAR
BHArd 5~ 2 B8 378 H DB F ~ X R 8 oL F

FEHFEIT RS DIE G ER O FR I RF DB

FABFOFE AP 0 R L ERA RPBF LG ARERDL
f v &+ (leading compound) %5 1 17 » & Jf = B3R & 4

s Hd P £ e RE R G kit SRR iR 2 o B
MR G g B PR £ - PR ARX R HE T Pt
SN F M AP B DB BRI 2 LN 1 B chdp B A K
oo AHAFMA A RIBE T R T T2 ARFERY N
AFAEPMPSREL T O] B BB FEBY o

5

The separation and purification of natural substances represent crucial
research undertakings and indispensable methodologies across diverse
domains including food science, pharmacology, drug development,
natural product chemistry, analytical chemistry, and forensic science.
Recent years have witnessed a surge in interest towards investigating
the physiological activities of natural substances. However, the
endeavor to pinpoint bioactive lead compounds from natural
reservoirs heavily hinges on the adept utilization of mixture separation
and purification techniques, in tandem with dependable and efficient
bioactivity screening methodologies. This domain of separating and
purifying mixtures amalgamates both traditional and contemporary
approaches, encompassing pertinent scientific principles,
advancements in separation equipment, and hands-on operational
techniques.

N ¥ ,'t, ﬁ; ﬁil B
( Prerequisite )

S EV

a»
P
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st

Food chemistry, food analysis

=~ ?@H‘ < %
(Outline)

(F)EXRPFBA (D) ABREHAG A S (2) SR
A (2) B d it Bt h  (I) 2z g ¥
et R o

st

1. Introduction of natural products

2.The concepts of isolation and purification

3. Introduction of the techniques of isolation and purification

4. Further introduction of each technique

5. Industrial application of isolation and purification of bio-products

r o RE
(Teaching
Methods )

Loagpi? AgEmaopds ¢ L] s PARTEEEE” B
iR RAFAEY 284

2. 8114 S L 2L Fﬁé&ﬁi&i W2 %] 4R ILIRRAE o
3EENE A IR Rl AEEL > T35 0 B4R o

40-F o~ E RS~ 2 E R A AL ERIEL K o

#t

1. To activate the motivation by giving students a clear purpose for
their learning

2. Make the conceptual connection between our courses and student’s
past experiences to interest them

3. Focus on the “critical point” for understanding

4. Introduce the industrial experience and public issue into the course

I~%7%0
(References )

N/A

t

1. Cannell, 1998, Natural Products Isolation, Humana Press Inc.
2. Wilsion et al., 2000, Encyclopedia of Separation Science, London
Academic Press.
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Week 1: Introduction to Natural Compounds

Week 2: Principles of Natural Product Separation

Week 3: Primary Extraction and Product Collection

Week 4: Supercritical Fluid Extraction Techniques

Week 5: Low-Pressure Column Chromatography

Week 6: lon-Exchange Separation Techniques

Week 7: Preparative High-Performance Liquid Chromatography
(Prep-HPLC)

Week 8: Recrystallization and Final Purification

Week 9: High-Speed Counter-Current Chromatography (HSCCC)
Week 10: Midterm Examination

Week 11: Purification of Water-Soluble Natural Products

Week 12: Special Considerations in Extraction Processes

Week 13: Scale-Up of Natural Product Extraction

Week 14: Final-Stage Structural Identification of Natural Products
Week 15: Integrated Discussion and Report Preparation

Week 16: Integrated Discussion and Report Preparation

Flexible Session (Literature Review and Data Compilation)

= NP AU
( Grading/Evaluation )

B 2 HE W 30%
P 30%

CHRAR L 40%

W N =

®

1. Class attendance: 30%
2. Midterm: 30%
3. Final: 40%

A~ ~#@& e (http /)

( Web Site of Lecture

Notes) nnNotes) Notes )
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ARERP
(Sustainable Development
Goals, SDGs) (¥ 4§:§)

HREEEEEEN NN EEEEEE § REREREN EEEERN

SDG 1 4B 5 (No Poverty)

SDG 2 Z/.8H(Zero Hunger)

SDG 3 B{F i EEE21E 4t (Good Health and Well-Being)

SDG 4 {88 #5(Quality Education)

SDG 5 " 5l *F £ (Gender Equality)

SDG 6 2 F 7Kg 4 (Clean Water and Sanitation)

SDG 7 O] & #ERYZF BER(Affordable and Clean Energy)

SDG 8 & ip 3= EA &7 85 IE (Decent Work and Economic Growth)
SDG 9 EZEEBIFT B E M52 I (Industry, Innovation and Infrastructure)
SDG 10 &> A (Reduced Inequalities)

SDG 11 K#& % R T B3 71 [& (Sustainable Cities and Communi-
ties)

SDG 12 B8 EEAHEE A E (Responsible Consumption and
Production)

SDG 13 & {&1TEh(Climate Action)

SDG 14 ;8% 4 85 (Life Below Water)

SDG 15 FEE A& (Life on Land)

SDG 16 13 1EFKEA (2 2l E (Peace, Justice and Strong Institutions)
SDG 17 ZEKk% #(Partnerships for the Goals)

LB R ARE
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