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CIMR-SIE- 4PN =L oL Sg=t PN S i

~ BEHEF ST - FiEEYE(—)
~ RIH 344 F# © General Biology (1)
o () R M

 BRHELR © 4R
ER5 3
RIS 3
IR

pokl ¢ A YIRS R e RAVRIE > NEEFTA Aol ~ A AR BT
RE S0 LA 7 A e BLERE S [F] AR A BB B 5 R BRI H B 2 E ARG -
FeRE + ZEENENAEYAINREIE - Dise - AT IVREETEIR - YIS e S ElE
{HEEFE -

BE  FEHTERAY HAME B AR - W T AR AR YT B ARt - B8 S A anfi It
[EIERERAHTIAY R (% - M EA ¥ A dn 2 B EE BARATHE -

ESUT PN

. The origin and chemistry of life

. The structure and function of large biological molecules

. Membrane structure and function

. Cellular respiration: harvesting chemical energy(l)

1
2
3
4
5. Cellular respiration: harvesting chemical energy(11)
6. Photosynthesis

7. The cell cycle

8. Meiosis and sexual life cycles

9. Midterm examination

10. Mendel and the gene idea

11. The chromosomal basis of inheritance

12. The molecular basis of inheritance

13. Biotechnology

14. Viruses, Bacteria and Archaea

15. The fungi

16. Plant structure, growth, and development(l)

17. Plant structure, growth, and development(lIl)

18. Final examination
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S BLEEEREE 20%

= 40%

IR 40%

o 2EER

1.N.A. Campbell, J.B. Reece, L.A. Urry, M.L. Cain, S.A. Wasserman, P.V.
Minorsky and R.B. Jackson. 2014. Biology (10 edition), New York.

2.Sylvia S. Mader. 2010. Biology (10th edition), New York.

3.L.A. Urry, M.L. Can, S.A. Wasserman, P.V. Minorsky, R.B. Jackson and J.B.
Reece. 2014. Campbell Biology in Focus. Prarson Education press. Taipei.
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B EILBE KRB E AR EREEARNEI RS R

— ~ BIE T TR (D)
~ B} HIE 44 F# ¢ General Biology (1)
o (B8) B3 - e
* BRTRAEAR - —HFER
~ErE 3
~ ERGERIGE ¢ 3
CHEEHE
BT AEY AL - YIRS BIEE ~ 08 AR B TR ARRAMKAERER
HIRRED - R T AR RERR E Y EE S BLAT)) -
A R AE YR LBTER SIS S 6 PR S gAY IR R HEE
i S LA Y RS (R Y HE R B0 S ) -
J\~ B R
1. Descent with modification : a Darwinian view of life
2. The origin of species
3. The evolution of populations
4. An introduction to biological diversity
5. Prokaryotes and Eukaryotes
6. Animal diversity
7. Invertebrates and vertebrates
8. Animal Nutrition
9. Midterm examination
10. Circulation and gas exchange
11. The immune system
12. Osmoregulation and excretion
13. Hormones and the endocrine system
14. Animal reproduction and development
15. Nervous and sensory system
16. Ecology and environment
17. Ecosystems
18. Final examination
U~ BT
FEHERAS ~ sERE R % o ARG TR AR - B4 SRS AR A e
EREHE VIR (%
afE 72
R EBLER AR 20%
Hif=53 40%
HIARE ! 40%
F BT
1.N.A. Campbell, J.B. Reece, L.A. Urry, M.L. Cain, S.A. Wasserman, P.V.
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Minorsky and R.B. Jackson. 2014. Biology (10 edition), New York.
2.Sylvia S. Mader. 2010. Biology (10th edition), New York.
3.L.A. Urry, M.L. Can, S.A. Wasserman, P.V. Minorsky, R.B. Jackson and J.B.
Reece. 2014. Campbell Biology in Focus. Prarson Education press. Taipei.
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~ Bl 4f% - General Physics (1)
o () R - M

~ BEAEAR - — 4k

B 3

TR 3
- BERAR

Y B R T B R AR RE TR R

~ BRE

[m] & (Chap3) ~ 2 4EEi 3 4/ H))(Chap4)
77 B35 f)(Chapb)

7B 7Ef)(Chap6)

FhREELT)(Chap?)

iz BEELAE 25T A (Chap8)

F— :/’K,HE 1175 (Chap1~8)

'H & L BLER 4 E) (Chap9)
#5))(Chapl0) - J&#E) ~ JJ4E - BlfHE)E(Chapll)
P el 4 (Chapl2)

. EEJ(Chap13)

. Jif&(Chapl4)

. 5~ 2 (Chap9~14)
E7%(Chaplb)

#¢8))(Chapl6~17)

S~ B B IR SE—E{#(Chapl8)
SRAG 7T Eh 775 (Chapl9)

W ELEN 15255 " 7E 1 (Chap20)

18. HiZK=%(Chap15~20)

.©.°°.\‘.°’.0"P.°°!\’!—‘

e o =
.\‘F”.U".#S*’N'_‘O

~ BETE

e A B A

e

R - B -
S2HER
Principles of Physics, by Holiday & Resnick
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BEVEIBEAREERNERFRELARESESTE
 RHE SRR SR ()
- BEH #4415 © General Physics (1)
o (B8) i e
- BARAEAR © — AR
C B3
~ FRESGRIGE ¢ 3
CAEER
Y S R 1 B R AR
~ BORAH
1. [EfmEr(Ch2l)
2. &E15(Ch22)
3. EHERE(Ch23)
4. FEfir(Ch24)
Fr— I
5. F7¥(Ch25)
6. i B EE[H (Ch26)
7. Ep&(Ch27)
8. 1#35(Ch28)
FY T
9. EEEEN5(Ch29)
10. EEEL(Ch30)
11, WS e BB I RE 2 (Ch3l)
12. Maxwell 75f27{(Ch32)
SRS
U~ B
ez~ E
+ -~ wFEITRC:
EERREIE ~ BEE(FSE ~ = KESH
T Z2FER:
Text Book: “Principles of Physics”, by Halliday and Resnick,
ISBN: 978-0-470-56158-4
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34 1 B P B
BN EILEE AR E AR R ARET RIS E

+ BHH o - i b (—)

~ Bl H ¥z 4454 - General Chemistry (1)

- (EE) BRI e

- BAFAFAR - —FR

C B8 3

- BRI 3

C BEHE

1R CE2AIRE S, ~ R ~ JRAN ~ B
2Bt HE A S LER R - L REE TSR AR S -
3. R EFE LB AR TR I

Bt R4

>k

AN

Week 01
Week 02

Week 03

Week 04
Week 05
Week 06
Week 07
Week 08
Week 09
Week 10
Week 11
Week 12
Week 13
Week 14
Week 15
Week 16
Week 17
Week 18

Chapter 1  Chemists and Chemistry

Chapter 2 Fundamentals of Chemistry: Atoms/Molecules/ lons,
Stoichiometry, and Chemical Reactions (1)

Chapter 2 fundamentals of Chemistry: Atoms/Molecules/ lons,
Stoichiometry, and Chemical Reactions (I1)

Chapter 3  Gases(l)

Chapter 3 Gases(ll)

First Examination

Chapter 4
Chapter 4
Chapter 5
Chapter 5
Chapter 6

Chemical Equilibrium (1)
Chemical Equilibrium (1)

Acids and Bases (1)

Acids and Bases (I1)

Applications of Aqueous Equilibria

Second Examination

Chapter 7
Chapter 8
Chapter 8
Chapter 9
Chapter 9

Energy, Enthalpy, and Thermochemistry
Spontaneity, Entropy, and Free Energy(l)
Spontaneity, Entropy, and Free Energy(ll)
Electrochemistry(l)

Electrochemistry(Il)

Final term examination

- Hiti 50
FHLL RS e =T =08 T - I
- FPETR -
L9 (40%)
21K (40%)
3 PHE R (20%)
T aEER
Zumdahl, Steven S., DeCosye, Donald J., & Hsu, Hsiu-Fu (2015) Principle of
Chemistry. CA: Cenage Learning.
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B EIBEARE RN ERFRELAREI TS

— ~ BHE TSR © B
 BIH #4455 ¢ General Chemistry (11)
o (B8 fBhl s e
+ BAREESR © —FER
CEH 3
~ FREPERIGE ¢ 3
~ A EE
1A LERRIRE S, ~ R ~ JRAY - BlE g
2. 0 AR E TP LA R - GRS ME FTEE R A& T -
3. Ry EPE LR R TR i
J\ ~ AR
Week 01 Chapter 10 Spontaneity, Entropy, and Free Energy
Week 02 Chapter 11 Electrochemistry(l)
Week 03 Chapter 11 Electrochemistry(ll)
Week 04 Chapter 12 Quantum mechanics and Atomic Theory(l)
Week 05 Chapter 12 Quantum mechanics and Atomic Theory(l)
Week 06 Chapter 13 Bonding : General Concepts(l)
Week 07 Chapter 13 Bonding : General Concepts(11)
Week 08 Chapter 14 Covalent Bonding : Orbital
Week 09 Midterm examination
Week 10 Chapter 15 Chemical Kinetics
Week 11 Chapter 16 Liquids and Solids(l)
Week 12 Chapter 16 Liquids and Solids(lI)
Week 13 Chapter 17 Properties of Solutions
Week 14 Chapter 18 The Representative Elements
Week 15 Chapter 19 Transition Metal and Coordination Chemistry
Week 16  Chapter 20 The Nucleus : A Chemist’s View
Week 17 Chapter 21 Organic and Biochemical Molecules
Week 18 final term examination

ok E N

T~ BT
EBLM A 7T + AR TR
+ - s

LA (40%)
2JARZ (40%)
3 FE 4R (20%)
e 2EER
Zumdahl, Steven S., DeCosye, Donald J., & Hsu, Hsiu-Fu (2015) Principle of
Chemistry. CA: Cenage Learning.
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B EILBEREE AR ERE RN R ERE

RIS KRR E R (2EE)
~ RIH 34 F# ¢ Introduction to Earth Science (including Practicum)
~ b (BE) Eh B
~ BRTAR - —HFAR
“ERSW 13
~ AR 3
~ HEEEHE
1 E M BRI SR R38R
2. FRGRHNER T 2 B B B e S R (R (E A
3 JERIMERRIE N B 2RI AT 7 s B
J\ ~ B R4
LRRBUEFZ R
2.0 = R ME L BRI AL
3. PE o T B B R R4
4. R E LK, 3%
SenfER AR =TEa 0
6./ /48 AR S 2R
[B—C =i
8. LB
0. KR, Y B
U~ BHiT% -
DREHR QFEER Q)i
o+ BRI
(D)5 35%
(2)HIR=5 35%
(3)/NaH#HE 20%
(4 10%
+— R
1. Skinner, B., & Murck, B. (2011). The blue planet(3rd ed.). Wiley.
2. Skinner, B., Porter, S., & Park, J. (2004). Dynamic earth, 5th ed. Wiley.
3. Jordan, T. H., & Grotzinger, J. (2008). The essential earth. W. H. Freeman & Co.
4. Marshak, S. (2009). Essentials of geology. 3rd ed. W. W. Norton & Co.
5. Wicander, R., & Monroe, J. S. (2009). Essentials of geology. 5th ed.
Brooks/Cole.
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B EILBEREE AR ERE RN R ERE

FHE oot - B NE AR E YT (—)(E)

R H T 4% ¢ Study of Elementary Science Experiments ( 1)/ (1I)

W (B8) BH : #E (AL EE)

AR © DU
B 2
BRI 3
BB

1B N B AR E B A R S
2. ZRE/NE AR S R R RS R R A

3. BN B AR E IR FE N BT B AR T L R

PN

BN AR E R TL(—):

L/ NRHEE SR B B

2./ NP E B LR R

3.E/ R E BT

4. iPod FE R EAR R S

5.8 T E R/ R b
6.B/NAEY) EREE R ELES(—)
7.B/NAEY) EREEREEM(T)

8. B/ RE E B L SR (—)

9. B/ N RE B B R SR ()

10. 50/ M B R E B B E SR (—)
115/ M B2 E RE E B EE SR ()
12. 50/ N ER 2. - R B AL 46 (—)
13. 5/ N ER 2 - R B AL 4 ()
14 JEFE FENRIEE TR ELHM(—)
15 JEFE FE N R TR ELHM(Z)
16 HIARFIEEERELHES(—)(Z)(Z)
BN AR E R (CD):

1B VR R L

2. B/ R E SR

3. B/ NEY EREE R iPod JHELR(—)
4./ NA ) REE B iPod JESR()
5.5/ \YEE E R E R iPod JESR(—)
6.5/ \YEE F R E R iPod JESR(T)
7.8/ M EEL Y R B ER B iPod S 4k(—)
8.5/ M2 FREE B iPod JEHEE(Z)
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9. BR/ N ER TR FRA B Bl iPod JE4R(—)
10. B/ Nt BRRHEE: - A B L iPod JsE 4R ()
11 EFEHREEREN
12 JPR RS2 B Bl iPod JE &R
U~ BTk -
1EREEEY
2. L SR
3.5 A BT A
+ - BRI
1BV N EAESRBUESR (/) 40%
QETEUREEREM(EA)  20%
SHIRFI 2 E R Bl SR (18 ) 40%
= 2EFER:
1HERE =¥ 45(2009) - B/ NRIELE ERELZERSRNE - =0T - LG LB ERE -
24AE = T 4R(2010) - B/ NRARAHEE T EORERE , C HURRIRELE S - 2= b ¢
B ZILHE RE -
3HERE = F4R(2011) - B/ NRHEREE 2 Bk ~ BEGBIRESEAD - 20T ¢ B
ZILHEFRE -
4 FEPE = F 4w (2012) - BI/VRIERZE ~ RIEEZE BRSNS, - 210 ¢ B1LE
JEHEARE -
5.035=4T %(2005) - RIEZAIEERE - 210« HLE -
6.2k - S ou57ER(2005) » PUZBrRIE: - A0 © K NER, -
1.2k - S50 57EE(2005) - fEEbohiet - ZI0 - R MER, -
8.[R IR (1998) - HHT- 100 RIEIEE, - 20 ¢ LEE
9.[R IR (2003) - RIS IERIEIEZE - 210+ LE -
10.Walker, P. & Wood, E. (2008). Hands-on general science activities with real-life
applications, 2nd ed. San Francisco, CA: Jossey-Bass.
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~ BIH 7 447% © Introduction to Science Education
b () Eh1 B (BT AEE)

- FEFAEAR ¢ = ARAR

~ErE 2

- BEPERIE 2

~ BEHE

1EER AR S 4 R iRtE

2. BB 5 IR BRI B2 S AR
BEEMMERIER F R R

4 BE TR S MR R B ER R R S 2 (B g
5.5EME F R BB L2 2

6.5E ST IT AR AR B T 3 7 ]

B R4

01 HARRERG R E T =
021 PIERFRRER

503 HEFREHEEEEE

04 HEREHEANE

5505 RIEBTEEPEYE

%06 EREASEEER)
F£07H EREAEEEEmRC)
%08 HIAREAEEIEHARIERE
#5098 HFEEE

F 10 PREEREREE

F11HE  PERET B AR YRR

F 12 PHOEHEIREEEE(—)

137 PHOHEIREEEE (D)

F14HE RIEREWINE)

F15H RIEREWINED)

516 RIEREHEPEE G

17 RIEREHEEREE

618 HIKETE

BT
EFLI T LR TR S SR (A
PR

LFRrE (20%)

2HKEE (20%)
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SEEIR

1.E35%5 ~ Bed5 (2005) - B/ NEEL B 2R A BRI B0 - &l - LF -

2.55ERE (2010):FF2MEERE - &b - BHEEE -

StErEhEE (2005) - HARBARIFHIBEM L - 6L B2E -

deEfERE (2002) - HARMEAE—K-9 DL T3 BEE | IWBMEE - &
it 2E -

S5.ERBHE (1997) - BIEEHE - TipEE A F - £3575 ~ AEA 5 (2005) - [E/)N
PEEZ B ZRBAATERHEM 0% - 10 - L -

6.Fraenkel, J.R., Wallen,N.E., & Hyun, Helen H. 2 » #5%RE,#7KR 2 (2013) -
BEWE - st ER (B2 - At uE ikt -

39



|

ok E N

THERFRFHE AR R

B EILBE AR RN ER TR ARNEEHRIETE

* BHEH A S A - R EE R TRER

~ BIH3 4% - Design and Application of Science Fair
o (BR) R R (RiRAELE)

- FEPAESR - TUAESR

~EE 2

~ EREPERIEL - 2

~ BUEEHE

noAl * B RSLER R AL > ERE R ERRAVE A E i - DU SR
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4
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s+ = ¢ BBV NEEEL > JEFESAETHERENER 1
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&R am

+ -~ BRI
AR R EE (25% )

EEERRAEZE (25%)

FIER/MEEEAMRHE - SRR SRS (50% )

2B

EEREZEEE (2009) - EF/NERIEZEEE - 2009 47 4 H 28 HHL
H http://www.ntsec.gov.tw/m1.aspx?sNo=0000262

TRIENES ~ AEA 6 (2001) @ /L —ESREE R E RN R E S En i
o BIRFE - 41 (4) > H 3249 -

=519 (1996) - BB/ NEER YR R ETLE) - RIEEETREEREET
2,3-22 -

EFE (2002) : FriB2EErEhm - BEEREE » 43(1), 74-79 -

BFHE -~ 5252(2011, 4 A 23 H) - HRafissfE a0 i Bl MER AT e
FIERENRET) - ¥R FUREAHE ZERH S - Biradt
HERE > gdb

Lu, C. C., Chiang, L. C., & Hsiung, C. T. (2009, October, 22-24). The views of
how to guide a science exhibition from experienced teachers. Paper presented at
2009 EASE International Conference of East-Asian Science Education, Taipei,
Taiwan.

Lu, C. C., & Chen, C. Y. (2010, December, 20-21). The study of how science
teachers promote professional knowledge in instructing primary science fair.
Paper presented at Global Chinese Conference on Science Education 2010
(GCCSE2010), The Hong Kong University of Science and Technology, Hong
Kong.
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~ B} HIE S 44 7# ¢ Science-Based Integrated Curriculum
o () 25 EE
- FTAEAR C =R
C BT 2
~ EERGRIEL C 2
C BEEEEE
LAE TREEINA P B AR R 2 38 B 7 M Bl R 2 BTN A -
2. FEERHA H AR E S A B it A = -
3.REERHA H AR E S AR E A -
4. feaseth FRABE T 2 SR IE A B B e T -
5. 580 BT BB AL ERIE S B B L E it 2 (BB -
J\~ R RA
B 01 HARSRERENE &/
502 BN R R T H
503 HARME TR
5047 STS HARMESERIZ M 4HBIE
%057 STEM HARIERMESEIRIZ M 4HBIE
550678 NGSS SRAEfEAE M HELE
07 FRIEEEEEH AR
508 HARERES R T
090 HFETE
£ 108 BENSNEEEERETT A
B FEARERESITER
F£ 128 SREGEEE AR E
138 SRIEA R E AR B
F 14 THEETTZIREREIERGTHE
F 150 R EsRERrE T
F 168 PHEIABARIEE
B1THE 12 FEEBEAREREEE 4
%1871 HIREFE
Bt 7%
EELATT AT » MR TR B
SR
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2HIRETFE (20%)
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F BEER
1S R R S S B 4R (2000) - SMBSTILETNEE AR -
2857 4:(2001) - EERAGIAERIZHUIS I ARG - SILM R -

3. BEHTI(2003) - SRRRAEE — FGREIEE AR CHIESE IR - AL
fk -

42T - RBBIGRATEEM(2002) - 4% 1 BORIISIE - T8 : A2
BRI A P L -

5 LM 48(1999) - FRASLRHEAH IR - BEALT ¢ RAK -

6.Fogarty, Robin %; BiSCA% “55% (2003) - sRAZMEHEN T - LT
Sk -

7.E£51(2000) - SRFRGRLAERBLIIGE - BHETT AT -

8.(AFN(2007) - SRIRRMINS TR | (LT G (FRREIMRRIZERE - &
JtEE L -

OJEREL (3%) (2008) - EIBARATRIZZGE (FIFE © LM &GW) - 21t
LR -
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B EILBE AR RN ER TR ARNEEHRIETE

~ BIH ST - B sS

~ BIH3E 44 %% - History of Science
b () Eh - EE

- PSR - SR

~ErE 2

- BEPERIE 2

~ BEHE

LR8N« SRR S R TR oy B R R R KA
21GHE © TR R R B 2 RO
MEE | BIIFIERRRE

B R

F—i ¢ RIERERE SRR SRR (L BRSSO S A B RS
FAE AV R o B SRR G A R R A B R A
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F7NHE R R S (LA SRR S
P ¢ RIERS R S SRR S
F/UH  oraf ¢ TR E R
FIHE - WTEE
FHHE - RIS YRR
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FHIHE - MEREEER
FHNlE - METRENEANES)
FHEE RS - RETHERNER
FH /N - RS

T (aH

BTk

(—) SRAE EZLAAEM R E A 2 i i F A T Tl e
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HHEHR)

T 2FEH:
ERREERE - RERE (2010): MR - &db - REEE -
ERREA  BETE G -
Lo R 2 S BB Ry O AR S —RAEE - BOLMEEE

=Rb > 20134 - 50 -

2R EREAS R BT - ZOKEEE - HEEHIAR > 2007 £ - 50 -
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