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Bz g a8 1 FERY - FHRPFRTHL

FRLH (¢ ) FHrEq% (2)
HARLH (F2) GENERAL CHEMISTRY LAB. (2)
HFAaim (%) BIHRKE i
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B ik 4 o %;5 * sty | 1A
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BA& LI R 4 /F 35 A 3(0~100)
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P i 4 2R BHRGFEAFTRA/ 90

3. AR 3R 4/ 90

4.5 ¥ ihmerit ML 4/ 80

] SDG 1 ¥ 'f # & (No Poverty)

[] SDG2 % 4tk(Zero Hunger)

B SDG3 24 i B £ 454L(Good Health and Well-Being)
B SDG 4 &% %% (Quality Education)

[] SDG 5 4% % (Gender Equality)

[] SDG 6 :%i%-k 2 &4 (Clean Water and Sanitation)

[] SDG7 + § # % % it Jh(Affordable and Clean Energy)
B SDGS8 % EE;,T&LE"‘: 21 5 A & (Decent Work and Economic

Growth)
XEFEP# B SDG9 Z ¥ £|77% & # 32K >5 (Industry, Innovation and
(Sustainable Infrastructure)

Development Goals, [] SDG 10 > % I % (Reduced Inequalities)

SDGs) (¥ #i%) [] SDG 11 A4 % B 45 7 #7344 % (Sustainable Cities and
Communities)

[] SDG 12 § § ) § fr2 A& (Responsible Consumption and

Production)

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

] SDG 14 ;4 ¥4 i (Life Below Water)

[] SDG 15 pe 4 Jw(Llfe on Land)

[ ] SDG 16 =T & & £2 i > 4| & (Peace, Justice and Strong
Institutions)

[] SDG 17 2z %5 & (Partnerships for the Goals)

fee At BYAP FEPE RALS R ERHRTAEMFR
PO BV PR EARNEA 0 RV P AP TR

- RFPH SV PEE RS SO I

( Objective )

Chemistry laboratory is a connection between theory and practice.

#

Through the hands-on activities, you will learn the scientific method




and problem-solving strategy.

AP
( Prerequisite )

FAFRRC )L F ()

#

GENERAL CHEMISTRY LAB. (1) and GENERAL CHEMISTRY
(M

ﬁb%ﬁ“ﬁ%ﬁﬁﬁfﬂﬁ’ﬁéﬁd?ﬁaa@wwﬁﬁw
TR BV AEFLEAEE A RY R ERAHINE T
* &47%3-?{521 HLAEEAAPEFTT A o

#

Learning chemistry requires both the assimilation of many concepts
and the development of analytical skills. In this course, we have
provided you with numerous tools to help you succeed in both tasks. If
you are going to succeed in your chemistry course, you will have to

develop good study habits and practice skills.

T~ RKEE
( Teaching Methods )

AR RGPER S 3P %4%%?
FERPA T & ERE

T RE LI
Pl o

#

Review the experiment before class.
Follow the safety guidelines of Lab.
Be familiar with lab skills.

Hand in reports on time.

Attend the final exam at the end of semester.

I~%336P
( References )

Rogpinn g LA FR, ¥ K
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Experiments in General Chemistry

A REEZR
(Syllabus )

T N F

R

A

=
) | el

Eu

?\_E

e

G|
-
48 B
wE R &
1 B3
T Byt
Kok 17 R-BRAk BB T3

FRBI Bk

Y Y

FHaRL TRERRBOLE S HTRER
10 Rt v BB LT
*FEHYR-ATF - B RS

11 *EFE FHRL FRAEmBBROEEALT
12 &> M AR ANOUR

13 Fotr BRoFRLIETIR

14 L MBS TR AT
*RHYR-ATERERS

15 L& A S T

Lif

B 4|

4y
oy
=%

21 g
iy

S
R

)

=g
b

v

| (4~ 8 F Reig 5 i2)
Il (5% ~ 1T @)
i

R

‘1} \r

Ol lo|N|lo|la|s~|lw N]|R
=i

5




16 AT B
weeks | Content
1 Check in and Lab Safety Policy
2 lodine clock — Integrated rate law Preview- Data Calculation
3 Exp 8 lodine clock — Initial rate method
4 Exp 8 lodine clock — Integrated rate law
5 Exp 9 Buffer solutions
6 Discussion
7 *Operational exam — pH meter
8 Day-off
& |9 Midterm Exam
10 Exp 11 Qualitative analysis of cation group |
% Unknown test
11 Exp 10 Precipitation Titrations
12 Exp 6  Preparation and characterization of cobalt complexes
13 Exp 14  Conductivity in solutions
14 Exp 12 Quantitative analysis of cobalt (1) ions
*Unknown test
15 *Operational exam — Spectrophotometer
16 Final Exam
1. % LR 40%
P12 FE&FEL 40%
= N g 3. Rk =E 20%
(Grading/ Evaluation ) 1. General performance 40%
® | 2. Experimental report 40%
3. Testscores 20%

A~k e (http 2 /)

. 1. https://chem.ntou.edu.tw/bin/home.php
('Web Site of Lecture o o
https://www.youtube.com/channel/UCSkEG7x8wqjNpjWthbil FjA
Notes) nnNotes) Notes )
D EF AR
(Remarks ) . o
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WAL (F2)

Advanced Programming and Artificial Intelligence

FA s (3F5)

4%%%%%@
ELE AR LS L
Ry e
ZELE S 0 S

¥

FFKE

B ik o

W En s [JEL

2R SER (% — B 3cde

(Sustainable Development
Goals, SDGs) (7 4 &)

ture)
SDG 10 &> A5 (Reduced Inequalities)

3T
%)
gr¥ 2 g Sag S 36 P
o : . -8
VY - S [ %t B i R
%/ 3 Y] £5
W REARTT S R g ﬁnb“’D'"F%%'wib £
gy 4 io B AIFTR S B EBARE R ‘Lff*/ A ]B E K EA
gfﬁgﬂﬂbi.x—lg«t\.%“;;
[1 SDG 1 ;HBREEE(No Poverty)
[] SDG2 Z/l&(Zero Hunger)
[] SDG3 REFf2EEEFENL (Good Health and Well-Being)
[] SDG 4 BEZ# B (Quality Education)
[] SDGS5 MAlI¥%(Gender Equality)
[] SDG 6 ZFKEifE 4 (Clean Water and Sanitation)
[] SDG7 oJ&iERYRFEEIR(Affordable and Clean Energy)
[] SDG 8 & &k E A& 35 B (Decent Work and Economic
Growth)
AEEEP R B SDG 9 EZEEIFTEAEMEES I (Industry, Innovation and Infrastruc
[]
N

SDG 11 sk#& 35 R T ELFL & (Sustainable Cities and Commu

nities)

[] SDG 12 &&FE8HEFSEE(Responsible Consumption and
Production)

[] SDG 13 &{#1TE)(Climate Action)

[ 1 SDG 14 /B F4R&(Life Below Water)

[] SDG 15 PEis4-8&(Life on Land)

[] SDG 16 FYF1EZEHEZEHIE (Peace, Justice and Strong
Institutions)

B SDG 17 £IKE ¥ (Partnerships for the Goals)




APAL G HD G R HAENE T A ARG B
o8 ATk N R P E R BRP FFEN TR PE SR

¥
THY PR 0 T E B AL & b o Python 3% 2
B EHA e
- ORFRH . — . .
( Objective) This advanced course is designed for students in the College of Life
Science who are interested in Python programming and artificial
# | intelligence. The course content focuses on the application of data
analysis and machine learning, and students who enroll in this
course must have basic Python coding skills.
- "’t&fﬁ'iﬂg 7‘1@\’ lﬁ%—,‘i"ﬁﬁ_\j\m PythOIl %:E‘%NEJ °
( Prerequisite ) - No pre-requested course, but basic Python coding skills are
‘ required.
Part 1: Python #k % it #
5 Part 2: Python library
Part 3: Python % e 2
Z K+ H Part 4: Python # % & ¥ (LR, Logistic i * )
(Outline ) Part 1: Basic concepts of Python
- Part 2: Python library
" | Part 3: Web crawler and data mining
Part 4: Python and Machine Learning (including LR, Logistic)
EoREDE ’ T S R
( Teaching - .
® Lecture and practice in class
Mathade )
I~%%30P
( References ) ® n/a
Part 1: Python 2k * it #
4 Part 2: Python library
Part 3: Python % §% 7 &
A KEER . ’ stic
Part 4: Python # % & ¥ (LR, Logistic i * )
(Syllabus )
Part 1: Basic concepts of Python
# | Part 2: Python library
Part 3: Web crawler and data mining
Sl s S v ESri S RS
(Grading/Evaluation) | # Homework and term paper

10
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Will be announced in class.

A~k ma (http : /)
( Web Site of Lecture
Notes) nnNotes) Notes)

L3 BF D AR

11




it 5

A3 85528 MEERY 2 SHRPFATHE

FAE LA (P 2)

LS

WAL (F2)

Molecular diagnosis

et (k) BRKP | fi3tp
- W5 s [(JEL . %=
b SR ” s .
¥ 3 = Dg o 54.] p¥
L W- ki F s | Rl n Py
& [iF 13 Y E5

oo it 4

W AT e ey N Ens rZideEn
AW AT Y S R A R e

P NI & I

AEERPH
(Sustainable Development
Goals, SDGs) (¥ 4 i8)

SDG 1 JHFRE 8 (No Poverty)
SDG 2 Z# 84 (Zero Hunger)

SDG 3
SDG 4 BB #!{E(Quality Education)
SDG 5 4 RlI¥%5(Gender Equality)

SDG 6
SDG 7

Growth)

Infrastructure)
SDG 10 R DAY (Reduced Inequalities)

Communities)

Production)

SDG 13 & {#4T&)(Climate Action)
SDG 14 /874 R&(Life Below Water)
SDG 15 PEI A4 R&(Life on Land)

Institutions)
SDG 17 ZEIKF #(Partnerships for the Goals)

O gl 0O g O obommEpjt]s

RiFf2EEREA (Good Health and Well-Being)

2B 7K EARI A (Clean Water and Sanitation)
OJ & /R FBEIR(Affordable and Clean Energy)
SDG 8 & &3k B &% 28 f& (Decent Work and Economic

SDG 9 EZFFRIFTEERERLH(Industry, Innovation and

SDG 11 sK#&3& BRI T EAfL & (Sustainable Cities and

SDG 12 &EERIBE R4 E (Responsible Consumption and

SDG 16 H 3 1EF B2 25| Z (Peace, Justice and Strong

- kEP

REFI LA FPEE 2 AR

(Objective )

Bt

To teach the molecular diagnostics and its clinical application

AP

ﬁ
i

( Prerequisite )

5

None

12




ST RN e A SRS LY T

AR S ’ vif 5
(Outline ) - The course introduces the basic knowledges of molecular
diagnostics and correlates to human disease
s | RERTR
LA (& A MEEE R RS A AR SRR MY L ATRH
( Teaching
Methods ) » Classroom Teaching
# | Use the reference book and add the new studies and knowledge to
the content of course
%+ % P : Tietz Fundamentals of Clinical Chemistry and
® | Molecular Diagnostics 7/e 2015 (£ #F 11 544)
PP LATHRH: REF & 3772 MY
(Refer:enzes) Tietz Fundamentals of Clinical Chemistry and Molecular
.. | Diagnostics 7/e 2015 (% #F ) 55 4t)
= Renew reference book’s content: add new studies and
knowledge to the content of course
PLI
Partl
AT E 2~ 2 AP B R R
sk EP S B iER (R A RR)
e 2 e A ]
Part2
Fr o W Rl- AR 2 RPE
%.x;?’(_;-ﬁﬁjg_}i 5 ﬁqﬂf,\ﬁqg\ry \Apo}éiiﬂw.uiﬁg}%xﬁ'ﬂ;
(Syllabus ) TEF
B hEYETR
Part3
B~ s F A
e
AL 2 B TP
Part4
PIEE T Ap M

13




s

Introduction

Partl

Specimen Collection, Processing, and

Diagnostic technology

Amino Acids, Peptides, Proteins, and Enzyme (in serum
or urine)

Tumor Markers and Cancer Genes

Part2

Kidney Function Tests—Creatinine, Urea, and Uric
Acid

Lipids, Lipoproteins, Apolipoproteins, and Other Cardiac Risk
Factors

Hormones

Vitamins and Nutritional Assessment

Part3

Diabetes and Cardiovascular Disease

Liver disease

Disorders of Bone and Mineral Metabolism

Part4

Nucleic Acid Techniques and Applications

T b A IE IR F (30%) # ¢ (30%) - B RE (40%)

(Grading/ Evaluation )

5t

Performance (30%), Mid exam (30%), Final exam (40%)

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

(187 5 235 (EMIgA) 349 -

A2y Ak N 24
S A A
To be announced in class.

L3 LF 0 TR

14
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“F EEZRY 2 EPmPHAATHE

FAE LA (P 2)

w4 RS AR

WAL (F2)

Cell signaling and human disease

B s ()

AR L

s - o _
Rt E g Wailss [(JEL B 3Fy| . ji - E )
£o & 3 Rk L
2 M- gz (17 skl | R E
NYE-45 3] £

oo it 4

B GRS s L bt m gy N (Jr i degEn
AW TR e R aA A S s me A
L RN EESEE S

AEERPH
(Sustainable Development
Goals, SDGs) (¥ 4 i8)

SDG 1 JHFRE 8 (No Poverty)

SDG 2 Z# 84 (Zero Hunger)

SDG 3 REF#EFEHIEAL (Good Health and Well-Being)
SDG 4 BB #!{E(Quality Education)

SDG 5 4 RlI¥%5(Gender Equality)

SDG 6 23 7KEAE 4 (Clean Water and Sanitation)

SDG 7 o] &2V ZFEBEIR(Affordable and Clean Energy)
SDG 8 & & h =< B AS % 28 f& (Decent Work and Economic
Growth)

SDG 9 EZFFRIFTEERERLH(Industry, Innovation and
Infrastructure)

SDG 10 R DAY (Reduced Inequalities)

SDG 11 sK#&3& BRI T EAfL & (Sustainable Cities and
Communities)

SDG 12 &EERIBE R4 E (Responsible Consumption and
Production)

SDG 13 & {#4T&)(Climate Action)

SDG 14 /84 #5(Life Below Water)

SDG 15 PEI A4 R&(Life on Land)

SDG 16 H 3 1EF B2 25| Z (Peace, Justice and Strong
Institutions)

SDG 17 ZEIKF #(Partnerships for the Goals)

O gl 0O g O obommEpjt]s

- kEP

KEE 4L R FA T e S hE R £ 5 T H
LEEA R AR

(Objective )

Bt

To teach the roles of signaling transduction in modulating cell

functions and correlate to human disease

AP

ﬁ
i

( Prerequisite )

5

None

15




Vot RESF L ARl B XA RaR T B 25
RS (S
(Outline ) - The course introduces the mechanism of signal transduction and
" | correlates these pathway to human disease
s | RERTR
o~ RKE R MHEEE R RAT LR S AR AT L ATRH
( Teaching .
Classroom Teaching
Methods ) - )
# | Use the reference book and add the new studies and knowledge to
the content of course
4 EF P AL BRE LA E 2003
v (B IRAL)
. LAHRH: REF & 377% MY
I~%3E0P ) ) :
Signal Transduction and Human Disease 2003
( References ) L
| (B IURA)
B
Renew reference book’s content: add new studies and knowledge
to the content of course
LI
Partl
WA B e i B %
Part2
Ly T R A N R
Btk o+ 4]
? o RFER o e B2 RSB R o
wHY T8/ > A~ JHY AR (e R
(Syllabus ) - "

Part3

G RS 3 1 op

G protein 3L & & F & 2SR R

Part4

BeE R4 L o m 8 mie kL LBk s
BB RBEL B

16




5

Introduction

Partl

Signal transduction and cell function or dysfunction
Part2

Atherosclerosis and signal transduction

Molecular mechanism of cancer

Apoptosis pathway and cancer treatment

Part3

Molecular mechanism of insulin resistance and diabetes
G protein-regulated pathway dysfunction and endocrine
Disease

Part4

Severe combined immunodeficiency and cytokine pathway

Rheumatology and signal transduction

TR AR RS (30%) ~ P 5 (30%) ~ R F (40%)

¢
R S
(Grading/ Evaluation ) "
#

Performance (30%), Mid exam (30%), Final exam (40%)

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

(2.7 3 28 F % (EMI#2) 349 -
sacd ¢ oG

To be announced in class

L3 LA AR

17
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FRE (P 2)

PR AR T

B (F2)

Scientific Paper Reading, Writing and Database Application in Life

Science
HA RS GRR) el o EEE

=~ B2 17 F 1 fr, X =1 b @

HB 2n X #i D -%F DEF’—.—;—T— By B 4T = t¥
F%/ 3 2 I e .
B L F o (TR

L S 2 N5 3 36 B

- dpagr 9 %
? ’4‘ g_JJ . Fﬁ‘ - D R F%( F#;ﬁc,ﬂﬂ g _ %ﬁp

_,t_

W [3E 1 5] E i

o it 4

B Ruepmt oo PrzidesEzgan
AE gL Y g R R AR

TN A S

ba

AFFEEP
(Sustainable Development
Goals, SDGs) (¥ #i8)

SDG 1 ;HPFRE & (No Poverty)

SDG 2 =88 (Zero Hunger)

SDG 3 R#Fi#FE IR AL (Good Health and Well-Being)
SDG 4 BE (B (Quality Education)

SDG 5 1 hlI3F%5(Gender Equality)

SDG 6 2% 7KEARH (Clean Water and Sanitation)

SDG 7 o] 2RV R FEEIR(Affordable and Clean Energy)
SDG 8 & Einh sk B AL 2 R (Decent Work and Economic Growth)
SDG 9 7Z=ZEEIFT B E R It (Industry, Innovation and
Infrastructure)

SDG 10 8> A5 (Reduced Inequalities)

SDG 11 K#& 3 BRI M L1 & (Sustainable Cities and
Communities)

SDG 12 8 =EERIBE M4 E(Responsible Consumption and
Production)

[ ] SDG 13 &{Z1T&)(Climate Action)

[ ] SDG 14 }8F4RE(Life Below Water)

[ SDG 15 PEfs4-#5(Life on Land)

B SDG 16 AISFIEZHEA(EEHE (Peace, Justice and Strong
Institutions)

B SDG 17 2IkE £ (Partnerships for the Goals)

H (0 OEOOOmOOn

Lo p g i BA

- KEPR ’ 2. REBFHER® 22
(Objective) * Establish scientific paper reading and writing ability
Practice basic skill in scientific literature database
AP LA
( Prerequisite ) = | NA

18




ALR B0 2 fLE 3 300 TR LR R 200 -

1 PEH AT IERPERFH TR I F%
FENFERESE @a»'uidmranwhauiﬁgé
Ll meIEEIRYIBRREEK Y E RS T R
= 0E N iﬁ-ﬁ.‘&ﬁ@. SRR R .
S R 2.$Wﬁﬁ PAREERFHE R R S 2R AP HAR
(Outline) 13 R @maﬁ,ﬂ%%i R A AR
1. Structure of scientific research paper and principle of scientific
® writing
2. Scientific reference database on line and reference management
T~ KE 2 vl MR IRy BT #;a
( Teaching Methods ) # | Practice and demonstrate on line
i~%%%0 .
(References ) # | N/A
1. Pre-lecture Briefing (342 :-f%)
2. How to convert your research date to a manuscript(7r 4 %4
i PR BRI L - BB 2 )
3. Reading and Writing 1: Abstract and Introduction (% < # 8 &
I FEEFRAL)
4. Reading and Writing 2: Materials & Methods and Results ( # ~
BRI RAH L E AR
A KkERR 5. Reading and Writing 3: Discussion (’/‘ ~HE B I %)
(Syllabus ) 6. Web of Science (WOS F#L B 3.1 )
7. EndNote (EndNote #ic48 & * )
¥ | 8. Journal Citation Report (JCR F#L R P )
9. NCBI (NCBI F# R )
10. ProQuest ( ProQuest 7 L B .07 )
11. Responsible Conduct of Research 1 (£ #7 7 & £ jiwif L] )
12. Responsible Conduct of Research 2 (1§ #7 7 & £ jiwi5 322 )
13. Responsible Conduct of Research 3 (£ #7 7 & £ jiwi5 323 )
g VR eI p Y HITE
(Grading/Evaluation) # | Final Report and Practice Sheets

N~ ma (http : /)
(' Web Site of Lecture Notes )
nnNotes ) Notes)

127 % 23588 (EMIFAE) 344 -
SE S LA

To be announced in class
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IR SR RES

“F EEZRY 2 EPmPHAATHE

FELA (¢ ) R R

AL (F2) Bacterial pathogenesis

s (R B KT R R

LB it [(JEL

2 KR : w38 LA Lt BTG | A= P FER
L S 3 %25 3 54.) p¥
L - Sode 5 s iein 25 S TR - B
VA /3%' fé V-J‘l 13’ ‘/'//

P 4

B ReRmesaapmyHNenBrzideEgEy
iAW AT S AT R R A A [ L h A
B 4 %2 p gy

AEERPH
(Sustainable Development
Goals, SDGs) (¥ 4 i8)

SDG 1 JHFRE 8 (No Poverty)
SDG 2 =884 (Zero Hunger)
SDG 3 REF#EFEEIFEANL (Good Health and Well-Being)
SDG 4 BB #{E(Quality Education)
SDG 5 4 RlI¥%5(Gender Equality)

SDG 6 23 7KEAE 4 (Clean Water and Sanitation)
SDG 7 o] &2V ZFEBEIR(Affordable and Clean Energy)
SDG 8 & & h =< B AS % 28 f& (Decent Work and Economic
Growth)

SDG 9 EZFFRIFTEERERLH(Industry, Innovation and
Infrastructure)
SDG 10 R DAY (Reduced Inequalities)

SDG 11 sx#&3& BRI T EL5L & (Sustainable Cities and
Communities)
SDG 12 &EERIBE R4 E (Responsible Consumption and
Production)
SDG 13 & {#4T&)(Climate Action)
SDG 14 /8F4#5(Life Below Water)
SDG 15 PEI A4 R&(Life on Land)
SDG 16 A 1EF B2 25| Z (Peace, Justice and Strong
Institutions)
SDG 17 ZEIKF #(Partnerships for the Goals)

Hml U Rt

oot o

[]

-~ KEP K
( Objective )

RE D REREREHE A T ] %
EOATER A ERTRENEEFFEALTE N Ao
P le* AR R SRR D SRR FRAE AR E
FIAHEARE? 2 FEFL LR
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B

The aim of this course is to deliver knowledges about bacterial
pathogenesis, virulence factors, mechanisms, detection methods,
emerging infectious diseases, important clinical issues,
translational medicine, and the applications in health industry,
hopefully to arouse the students’ interests in the infectious

diseases and biomedical research.

Z~higpp

( Prerequisite )

NI N T

5

Biology, Biochemistry, Microbiology

RE AR A B A L M R A
Rk R AR ERE  mEdE o Rp T A R
SR PR P B 3 A RER BT R R
Wbl ~ B2 B A CRTR R AT A~ 4 R

R Y S LY

t

The contents include how to establish a Microbe-Disease
Connection, Bacterial Strategies for Colonization and Survival in
the Host, Pathogen Evolution and Variation, Bacterial Toxins,
Identification of Virulence Factors ,Virulence Regulation, Mid-
term exam, Antimicrobial Compounds, Antibiotic Resistance,
Vaccines, Detection of microbial pathogens, Microbiota and the
Human diseases, Emerging infectious diseases, Bioterrorism,

Food Safety and Biosecurity etc.

LN 4 -
( Teaching
Methods )

taEE s eIt pABY

t

Lecture, team learning and interactions, self-directed learning

I~%%3F0

( References )

1. Bacterial Pathogenesis: A Molecular Approach, 4th Edition.
Brenda A. Wilson, Malcolm Winkler, Brian T. Ho. 2019 ASM
Press (660 Pages). ISBN: 978-1-555-81940-8

2. W% 73 < SCI journal articles

Bt

1. Bacterial Pathogenesis: A Molecular Approach, 4th Edition.
Brenda A. Wilson, Malcolm Winkler, Brian T. Ho. 2019 ASM
Press (660 Pages). ISBN: 978-1-555-81940-8

2. W% 73 < SCI journal articles
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doife i 2 s o 2 p o 2 M B
BREFEE 2 5 RG
BRI
WEE &

}?’7}3’ A
R4 Ay

g
Ftcd 1 & 4

LR FRER

CEw

. R R R

W R CRE R
ATER AR

EERCE Y-S N RN

A B R e

e e Sy

» KB LR

. Introduction
(Syllabus )

. How to establish a Microbe-Disease Connection

. Bacterial Strategies for Colonization and Survival in the Host
. Pathogen Evolution and Variation

. Bacterial Toxins

. Identification of Virulence Factors

N N L AW

. Virulence Regulation

8. Mid-term exam

2

9. Antimicrobial Compounds

10. Antibiotic Resistance

11. Vaccines

12. Detection of microbial pathogens

13. Microbiota and the Human diseases

14. Emerging infectious diseases

15. Bioterrorism, Food Safety and Biosecurity
16. Final Exam

e 5 40% & ATA40% BRE I EH20%
= NFEEAS

(Grading/ Evaluation ) Mid-term exam 40%, final exam 40%, class discussion and
attendance 20%

Bt

[(J87 2 23 @ 58 (EMI#A2) 349 -
~~irsen (htpi/) | T ,

(' Web Site of Lecture WHRE Y o

Notes) nnNotes) Notes) To be announced in class.

L3 LA R
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R4 s s S LIS 2R 28 PRPBATHE

FRHE (P 2)

FEES L RFEEY

B L ()

Phytoplankton Ecology and Research Methods

A GRER) PBHKEF 5E 1E D,
Bk T A SR B3Iy Al
g0 8% g Sig 3
VN S TR
% [3E 13 % E 13

Op 2 A2+ [aELy iarig -»2riz gt B

I k4p e ; = .
AEAfE OB FE25FF R Gy OB F2 52 B* BREFHE
b g 4 WEREwmL 23250+ OFf s OFE 78
< b

plavi 4 WA 78 AR AT 4 DAL ¢ ML 4

REFEP %
(Sustainable Development
Goals, SDGs) (¥ 45:8)

OooReooddaonoodgoon

i "% £ i (No Poverty)

F 4redk(Zero Hunger)

243 i B ¥ 4E4L (Good Health and Well-Being)

& F % (Quality Education)

M w5 (Gender Equality)

% -k ¢ 4 (Clean Water and Sanitation)

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

= A & (Decent Work and Economic Growth)

SDG 9 # # £]#722 A #3% >5 (Industry, Innovation and Infrastructure)

SDG 10 j# > 2 T % (Reduced Inequalities)

SDG 11 X 4§ % E ehp5 7 #2342 % (Sustainable Cities and Communities)

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

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

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

SDG 15 % 4 i (Life on Land)

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

SDG 17 2z %5 &' (Partnerships for the Goals)

SDG 8 % E&I}hi‘c

- RkEP
(Objective)

A AR Al Rkl A SAE SR o b A
A o FARHAESMESFALE - B2e P fRea 2
B Y FEFESFAL Y R SR DAL o 0 A S
WAL TR L Ao BAR 0 R

5

Phytoplankton are the major primary producers in the ocean, which serve
as the foundation of marine food chain. In this course, the students will
have an overall understanding of marine phytoplankton ecology. Also,

they will

learn the basic concepts of the common methods in

phytoplankton research. In addition, the students will be trained with
scientific thinking and presentation skills during the course.

SN A | P
( Prerequisite )

.

5

No
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FRe e
=~ FANEAES ORE F R

CHAFFES A RO RTPOLESE S L2 F
s FFES HEEE T DF BB e

=~ EMESE 2GR

v
s A BMPIPPUETFFZHHFEEES DPLRo
s EMEREIFHIER PG REE RS
s BRESAHRE P
© EPFI EA S B R oR 3 m?‘}? °
« FRE A ER I - MO RO e e B PR AR R A
PEESR AT B Pl enamih o
T RN G R
o ;g;;t;»:ﬁg_;f;,gv; ?ng E,‘Afriﬁj_;:r;z I S SRS P gﬁ%j\ﬁ”g °
CAA T BRI EBAFE LR ALY S o
This course consists of 4 sections: phytoplankton diversity, environmental factors
KM E controlling phytoplankton, phytoplankton and global changes, and the methods
(Outline) in phytoplankton studies.
Section 1. Phytoplankton diversity
e The physiological characteristics, biogeography and ecological functions
of the major cyanobacteria and eukaryotic phytoplankton groups in the
ocean.
Section 2. Environmental factors controlling phytoplankton
e Major physical, chemical and biological factors that control the
phytoplankton growth and succession.
e Responses of the phytoplankton to environmental changes.
5 Section 3. Phytoplankton and global changes
' e Major global change stressors and their impacts on the phytoplankton.
e Adaptation and resilience of the phytoplankton to the global change
stressors.
e Phytoplankton blooms and the environmental consequences.
e Contribution of phytoplankton to marine biogeochemical cycling and
carbon sequestration.
e Each student will select and study a paper about this sec-tion. They will
present what they learn at the end of the course.
Section 4. Methods in phytoplankton research
e Basic concepts about the common approaches in field surveys and
physiological studies of phytoplankton.
e Applications of modern molecular, remote sensing and big-data
analytical approaches in phytoplankton research.
N e
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( Teaching
Methods )

5

Lectures and literature reading

I~%¥Ep

( References)

Ligsted i 4 0 5 HRifrd &
2AEMEFE A EE S
3APBE ¥

5

1. Pal, R. & Choudhury, A. K. (2014) An introduction to phytoplanktons:
diversity and ecology. Berlin: Springer.

2. Munn, C. B. (2019) Marine microbiology: ecology & applications.

CRC Press.

Relevant papers

w

A REEZR
(Syllabus)

.%ﬁfﬁ

%ﬂ

F 4

g e g 12 F &

-PEfE A chiv B F R
FAEL 2 B R R

S /3‘/3—/‘%%5' P & iﬁﬁz% it %&'33 ]+
PR

9, E&

10, HPFfde 7% AR TR DT Rt

11, FFErBEdafay* =2

12, #4528 F Ty % 22

13, $¥EHFFT P b3 L8

14, HR & fcdp s 37 xS iEFay ¢ gt
15. 84 r e

16. #F %% &

3

S
—ai-—ai——ai—

’5

Cxoode M oo e S

’“\ﬁ ’“\ﬁ ’“\ﬁ
dﬁ‘\ dﬁ‘\ dﬁ‘\ dﬁ‘\

~¢

O 1 O b W

5

1. Course introduction

2. Cyanobacteria

3. Eukaryotic phytoplankton

4. Physical factors influencing phytoplankton

5. Chemical factors influencing phytoplankton

6. Biological factors influencing phytoplankton

7. Major global change stressors of marine phytoplankton

8. Mid-term examination

9. Phytoplankton bloom

10. Contribution of phytoplankton to marine carbon and nitrogen cycles

11. Common methods in field survey of phytoplankton

12. Common methods in physiological studies of phytoplankton

13. Molecular approaches in phytoplankton studies

14. Application of remote sensing and big-data analyses in
phytoplankton studies

15. Students’ oral presentations

16. Final examination

= NFEEAS
(Grading/Evaluation)

° P 5 35%
° B A5 FE40%
° FEE?§§F125%
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B

Mid-term examination: 35%
Final examination: 40%
Oral presentation: 25%

ANsdEgtn (http: /)
( Web Site of Lecture
Notes) nnNotes) Notes)

LB EFFE ARE
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Rzt B525F 111 g% 2 FHHAFFAT L

HAE A (P %)

B2 4 ax 4 Ry

ot 4 (F %)

ServSafe Certified Food Protection Manager Course

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

SDG 9 EZERIFEEFEFLHE(Industry, Innovation and Infrastructure)
SDG 10 /> A (Reduced Inequalities)
SDG 11 K#&EERERIIN HEItL B (Sustainable Cities and Communities)

AR A (R FHRKFT e
B e CRASE ) R FLR e e SEA) LTl E %
ERAE S 2 g JEeE 2
Ty e a Bt 1
& [HE 13 F
o gy # AU LT MR AR ARy
[] sDG1 JHEREEE(No Poverty)
[] sDG2 ZEg/|&#(Zero Hunger)
[ | SDG 3 RiF#2FFEAEAL (Good Health and Well-Being)
[] sDG4 BE#{A (Quality Education)
[1 sDG5 MR (Gender Equality)
[] SDG6 ZEFKELE 4 (Clean Water and Sanitation)
[ ] sDG7 oJ&ERZEFEEIR(Affordable and Clean Energy)
KR P [ | SDG 8 B Eri A&7 88 & (Decent Work and Economic Growth)
[]
[]
[]
[ |

SDG 12 B F TR HE 4 Z (Responsible Consumption and
Production)

[] sDG 13 S {&fTE(Climate Action)

[] SDG 14 /8¥4R&(Life Below Water)

[] SDG 15 PEIAERE(Life on Land)

[ | SDG 16 FN1F # B4 2 Hl Z (Peace, Justice and Strong Institutions)
[] SDG17 ZEKFE ¥ (Partnerships for the Goals)

SR ELFREGREZL VT”J'FL#’ (£ 2 B F] 2 B aenigh oo

PINERMEGEH T G H @G RR> %0 2
BARE R 2B M ¥R &7 # 5| Servsafe Food Safety
Certificate » 3 2 & 4 ’,}_/F B bages 4 oo

[ =i

CKE P
( Objective)

Food businesses must comply with the Food Act to protect the health of
consumers and employees. Through this course, students can learn the
best practices for food processing in the American catering industry, and
take an online exam at the end of the course. If they pass the course,
they can obtain a Servsafe Food Safety Certificate, which will enhance

their competitiveness in the workplace.

- SRR

( Prerequisite )

.
B
v
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® none
1. H#iExX >18 5
2. 75 %Ak
3. % 2enG 4 AT AR
4. & FnAR L @A
; 5. 8 & A D R Tl B
6. & &FonAr  E i
7. 8 HnAR PRI
8. @ X 2P LA
9. 2k W {rf T R
KM 10. 5Fe s
(Outline) 1. Keeping food safe
2. Contamination, food allergens, and foodborne illness
3. The safe food handler
4. The flow of food: an introduction
|5 The flow of food: purchasing, receiving and storage
= 6. The flow of food: preparation
7. The flow of food: service
8. Food safety management systems
9. Safe facilities and integrated pest management
10. Cleaning and sanitizing
g ¥ | #¥ powerpoint % JF 3R
( Teaching Methods ) ’
# | Powerpoint and practical exercises
SN ® | ServSafe Coursebook (7th Edition)
I ~%53
(References) ’
¥ | ServSafe Coursebook (7th Edition)
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. Keeping food safe

. Contamination, food allergens

. foodborne illness

. The safe food handler

. The flow of food: an introduction
. The flow of food: purchasing

. The flow of food: receiving

. The flow of food: storage

O 00 N O U1 h W N BB

. The flow of food: preparation

10. The flow of food: service

11. Food safety management systems
12. Safe facilities

13. Integrated pest management

14. Cleaning and sanitizing

15. Review

16. Online exam

(Grading/ Evaluation )

=

AR % 30% ~ HF & oo 17 30% ~ AP 2 40%

B

Attendance rate 30%, experience report 30%, online exam 40%

A~ FEg g (http i //)
( Web Site of Lecture Notes )

nnNotes ) Notes )
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Rzt B525F 111 g% 2 FHHAFFAT L

S LA (7 ) G R% 25 ST RER
AL (E2) Special Topics in food Safety and Quality Management
AR A (R FHRKFT e
B e CRASE ) R FLR e e SEA) FALFI- E %
ERAE S 3 g JEeE 3
Ty e a Bt 1
& [HE 13 E g
R I AU LT MR AR ARy
[] SDG1 HBREEE(No Poverty)
[] sDG2 ZEg/|&#(Zero Hunger)
[ | SDG 3 RiF#2FFEAEAL (Good Health and Well-Being)
[] sDG4 BE#{A (Quality Education)
[] sbG5 RIS (Gender Equality)
[] SDG6 ZFKELE 4 (Clean Water and Sanitation)
[] SDG7 oJEIERZRFEEIR(Affordable and Clean Energy)
KR P [ | SDG 8 B Eri A&7 88 & (Decent Work and Economic Growth)
(Sustainable Development [] SDG9 EZFEIFTEEREEL I (Industry, Innovation and Infrastructure)
Goals, SDGs) (¥ 4 i) ] sDG10 B> AF % (Reduced Inequalities)
[] SDG11 X#A&BE R Lt & (Sustainable Cities and Communities)
[ | SDG 12 B F TR HE 4 Z (Responsible Consumption and

Production)

[] sDG 13 S {&fTE(Climate Action)

[ ] SDG 14 8 F4#&(Life Below Water)

[] SDG 15 PEIAERE(Life on Land)

[ | SDG 16 FN1F # B4 2 Hl Z (Peace, Justice and Strong Institutions)
[] SDG17 ZEKFE ¥ (Partnerships for the Goals)

S0

PIEAREF IR RS AT BY R

- ~KE P

( Objective ) Learn about Quality Management from Food Safety Management

System Non-Conformances

I
i

-~

( Prerequisite )
# | none
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ENE (ST
(Outline)

1.8 54 1%
2% s
3B E T

4.8 7% 237 %
5.8 &

6.5 ¥ 2 R sk
7R § it
8.1 MR & iR %
Okl in F L
10.2 + t& iRl

5

1.Food Fraud

2.Cleaning and Sanitation
3.Environmental Monitoring

4.Food Safety Plan

5.Food Defense

6.Premises and Equipment Maintenance
7 Validation and Effectiveness

8.Internal Audits and Inspections

9.Pest Prevention

10.Detection of Foreign Objectives

E KRS
( Teaching Methods )

KR & F2caF

#

PowerPoint slides & student reports

I ~4%3E0P

( References )

B S

5

32




A RKEERR
(Syllabus)
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8. ¥ L

9.8 &I &

105 e % 3k & st
11557 § >t
120 V52 e B
13 2R 2 o 2
1440 o0 § 1
15.2 4tk iRl
168 % + 542

#

1. Food Fraud

2. Food Fraud

3. Cleaning and Sanitation

4. Cleaning and Sanitation

5. Environmental Monitoring

6. Environmental Monitoring
7.Food Safety Plan

8. Midterm report

9.Food Defense

10. Premises and Equipment Maintenance
11. Validation and Effectiveness
12. Internal Audits and Inspections
13. Internal Audits and Inspections
14. Pest Prevention

15. Detection of Foreign Objectives

16. Final report

(Grading/ Evaluation )

Ik (30%); P 2P AL (70%)

Attendance (30%) ; Midterm and Final Reports (70%)

N~ (http i /)
( Web Site of Lecture Notes )

nnNotes ) Notes )
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B2 4 ax 4 Ry

ot 4 (F %)

ServSafe Certified Food Protection Manager Course

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

SDG 9 EZERIFEEFEFLHE(Industry, Innovation and Infrastructure)
SDG 10 /> A (Reduced Inequalities)
SDG 11 K#&EERERIIN HEItL B (Sustainable Cities and Communities)

AR A (R FHRKFT e
e S aRE rPRMLARE 2 H B T FABHFI- E 5%
ERAE S 2 g JEeE 2
Ty e a Bt 1
& [HE 13 F
o gy # AU LT MR AR ARy
[] sDG1 JHEREEE(No Poverty)
[] sDG2 ZEg/|&#(Zero Hunger)
[ | SDG 3 RiF#2FFEAEAL (Good Health and Well-Being)
[] sDG4 BE#{A (Quality Education)
[1 sDG5 MR (Gender Equality)
[] SDG6 ZEFKELE 4 (Clean Water and Sanitation)
[ ] sDG7 oJ&ERZEFEEIR(Affordable and Clean Energy)
KR P [ | SDG 8 B Eri A&7 88 & (Decent Work and Economic Growth)
[]
[]
[]
[ |

SDG 12 B F TR HE 4 Z (Responsible Consumption and
Production)

[] sDG13 &f{&FTEN(Climate Action)
[] SDG 14 /8¥4R&(Life Below Water)
[] SDG 15 PEIAERE(Life on Land)
[ | SDG 16 FN1F # B4 2 HlZ (Peace, Justice and Strong Institutions)
[] SDG17 ZEKFE ¥ (Partnerships for the Goals)
GREECEREGRERZ L DRE > REY R 53‘ A1t o *ﬁ-
’ DT EY I EREASEH S AR NREIRE SR T A
BAr R S b F o 447 {8 5| Servsafe Food Safety
Certificate » %2 & 4 g_ﬁ%kiii—j iR 4 o
CRKE P& Food businesses must comply with the Food Act to protect the health of
(Objective ) consumers and employees. Through this course, students can learn the
= best practices for food processing in the American catering industry, and
take an online exam at the end of the course. If they pass the course,
they can obtain a Servsafe Food Safety Certificate, which will enhance
their competitiveness in the workplace.
- SRR g’ p
( Prerequisite )
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® none
1. H#iExX >18 5
2. 75 %Ak
3. % 2enG 4 AT AR
4. & FnAR L @A
; 5. 8 & A D R Tl B
6. & &FonAr  E i
7. 8 HnAR PRI
8. @ X 2P LA
9. 2k W {rf T R
KM 10. 5Fe s
(Outline) 1. Keeping food safe
2. Contamination, food allergens, and foodborne illness
3. The safe food handler
4. The flow of food: an introduction
|5 The flow of food: purchasing, receiving and storage
= 6. The flow of food: preparation
7. The flow of food: service
8. Food safety management systems
9. Safe facilities and integrated pest management
10. Cleaning and sanitizing
g ¥ | #¥ powerpoint % JF 3R
( Teaching Methods ) ’
# | Powerpoint and practical exercises
SN ® | ServSafe Coursebook (7th Edition)
I ~%53
(References) ’
¥ | ServSafe Coursebook (7th Edition)
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. Keeping food safe

. Contamination, food allergens

. foodborne illness

. The safe food handler

. The flow of food: an introduction
. The flow of food: purchasing

. The flow of food: receiving

. The flow of food: storage

O 00 N O U1 h W N BB

. The flow of food: preparation

10. The flow of food: service

11. Food safety management systems
12. Safe facilities

13. Integrated pest management

14. Cleaning and sanitizing

15. Review

16. Online exam

(Grading/ Evaluation )

=

IR & 30% ~ #P koo 17 30% ~ AR b E 40%

-_EE,_

Attendance rate 30%, experience report 30%, online exam 40%

A~z iy (http t //)
( Web Site of Lecture Notes )

nnNotes ) Notes)
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