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The Why & How of Teachers Workshop

| BT EBHT P AL LIBRMBEA L EZNIEN - BFEL > HEFLAR
G2k BB E REEMBAITAE T O RCA T OBMYERELEE F A AL R
W BEREHFT RIFT LKL FEWHHERRERANET RS ERE -

2 BB F IS EMEE LR B3 LA ST ERATHREEH A BH
B Bl BT R BAAT 6 B0 T35 7 AR ILIL -

3HFUAENMCHEARKBLAFNNHERRERGAIEFTHEE -

4 HEELEORPEATZLEEANBGE HOAHELRARELEFZEH B &
AR BT 3 ~ BATEL ~ o fT3L -

S HMEP TR MR R EFREMNBHFT T ENES LERRERT N2

BE -
6 RHHFTHHPERREERTFREMAKFTARNME T MAERREA
NEEFIRAIBIE - REYG AN BT ZHA TR KL EBEE » LIALFE

B HIE LA XL Bk 0 BRPEL B BETER -

T REEMASNEEE T BN R RAEKBATHF RASIRIRBRE R A7
NERRERES -

17



A
107 £ EASITRHA RS

FHEMERERBEZEREHETF
SERBBAHETES

R B

x« L BHEF

* 4 ERBMGBAHE
* btk B DIY?E 8

R

* B3GR KILS A B3

* St ko B PR R A

% & LB A8 % B P AR R

% B3 = F & ¥R R T
BI=%%PILLHum(RLAHLET)
% PAL 2 FAEF HER (R BRITHES)
BPILREHHUMEEELE

B VAL S RABCAL B

5 PAL S F £ BALHEHE T 2R
+oFEHG IS EMNEE

I S I S

S H/HMEGHRE

* Wt B AL 2 HAE S R E (R B 9F L 4)

w EAE TR AR LGRS AR AR R BT S 2R 1
INAEF EER | LIRS (RBRITH)

« BB EEMNLHFTE "OSFRHERER
B B3 | SHED

% W BAHEEE 20104 B AL £ 2 F #13¢ € (ICCE)

* 1h B PEEE L FR ALtk SLDIY 3R 42

- E 3

* BOSEFHF AR

% 4th NICEFF 31 & 5 42 /5 3R 58

« HEHOOEE S ¥ HMBAKLE RAEER
BB BAL AR E

* F LA EFLBAHMEE =L  LEEBAE
&

* I HP2E S E 2R N RERSESE S
usl- 4

% 1024 #7b 7 20 ARE 4545

18

42 B B 2 6T
b LIS

Tel: (02)-2857-7326#425
chshirley2007 @yahoo.com.tw

4%

@ 37 T3 X

« 4R A (2011) ° HESPE 2L EF B BE IR 3T P SAL S
LR RS o MIEE R T 0 33(6)°
417421 ©

* AEREER S BRERL(2012) H LA AR RAES
FTRMHME AR CE R B F A2
REITF] > 57(4) 0 73-101 ©

* BREdr ~ RXHE ~ EBER - 2E ¥ (013,84
%) o DMEAEALBHE IS E R 2k 39 H R
SHEBAZERBER  FHEHFTEF o

O R E

* 4B (2007) - RS ERAMAOBA KRR S
—E2ABARABOEEANBAREE R
2o B3 & M 6T SR EAE T R AR
X (kB

« 482 B (2008) - AR EITH 2L RBHN
WZAHLEYRMARG A B TFEGHH
Am vs BT A - LT ANFEHF IHHE
FHERE (RdR)-

* 45 A (2009) < 33T S E R MUK ZETE
M EE S HME SR R R H LS
BHmARE LTt EHFTHHAHREELE
#®E (CkER) -

« 482 B (2010) o RIT BB 5 F R BB AH
LEGBANMEZH LA MHELE -t S
By TRAPBC > THRRELERAS - A
FTAEKFTHHHBEZLERE CRER) -

OE 2R

« 4BHLHH(2008)° KA X & 932 H R HH S HF 0
BE - EHPRF+ 8 93-108 °

* AEBERI(2009) c AR A WS Y AT EAKE T -
WMASBMRVE - E5H2WR F+ 4
77-92 °

* 4882 (2010) o 2 50 E 2 HA R B AR
MHEHFTROBE - EHEHR F =8
25-38 o

* SEHL A (2011) - M IRA B3 #H AR R BT &Y
B EHSR o H w0 3948



FHRHUT--FERMABEHS
T F P LG

T~ BHKET R
— >~ B

S AEZEHBBIHETEHZY REBEHWAL  BEALRNEERLERTHSLEL
BERORE MAHBACHEGHER 2L RARROATF ZHLERE > LA
AN AZ2ERAEARE > HERAZHRBELECRAME - Bk TAZAGLELBRYH
RENBBERA BN E TG R BT LK T AR A EAFEYRGR 05T -

FRIAE P AANEREN B R TEAER BB > A M 2A MBSO RTENERE
2 PR QA MO N A L 0 BT HN AR R IR R A ERRKG AR B R
LHB A ZE LA REMA 0 T 2E @K B A% A (misconception) 2, % F 4 & (alternative
conception) 8951 3¢  {EIF KRB AR LA HE L MO R B BERA A ML M AHS L P sk
REEWRIETR BB EORMARAEZLOA FME > L E B G KF LR ey 5

(Lewis & Linn, 1994 > 3] B 48u2 3l ~ #i 4 ~ R E,2009) - hofTibd Bt @ ZE LY
BRI REA - AA X ZHEDNRANKAZHNE FRIaamBEREZE S EX
IR R R R B AR T RZ—

AHEBRF— AP S ERBMAOBA K RERHPE Bl e R TS EMBARNEE
RMEAXTF ~ DB E R P RIE bt SR o T ARk RS AE R AA 0
REAGE B TGS ARRK o 3 — A AR T AR BRI R (455 AT a9 R AR E B ROk
TR EAER A A L Z2RIEAMBAES) MANREBZ T KRB EHEFE T 8F
FRZEAHALZRERZMPMS TR LERRER THEAMBARAE - EHHEAAEHE
BRAEE S EAMB AR TR ELRTRENRE > UBEZ A R oo Bre(GEH
B4 - BEE,2009,2010) o
ZEBEF

THHL RSEHRIEAR RN MR § RIS ST N RIS R
K, % & % (Boulter & Buckley, 2000) - & ZZH5#H & ey A5 ARG EAREAE > Boulter &
Buckley (2000)42 th sA & ity F K Av R a9 B M RE R E 9% B R AR ARBETL © Rmeyn
AEXE A L4 — B3 e(concrete) ~ 3EF #9(verbal) ~ 8 & (visual) ~ #£: &) (mathematical) ~
B 1Eeh(gestural) X Tta i B E — RS ERBFT K - R BEHRA > B ELREHE  SHER
B RCTHREHY AREREGEMT A RHALT
1. B-#¥ uy(concrete) © 7T AH 4069 F 8% » BB H &S BRAER o
2. 35 % ey(verbal) © TR R T 3F AP ~ ARAE B Eh ML~ RE% > kO BARIZE —AEE -
3. B (visual): THE B EK - HE BB -Bh O wUKKRAEABEZRABELYRE o
4. # 2 sy(mathematical) : #ALH A AKX ~ FTREX - RFROERZLA > wiT EEEH P69 H £2
EE‘ o
5. 81 eh(gestural) * AR BEEIERE WA w RABENFERG AT ERNES > AT
Zoyndhiiag e

19



ﬁﬁﬁﬁﬁiﬁl#ﬁ FAR - MAKERERA LR BB FAHEE KR
LBORGBREEHPAET MR LZOBRZREE - BREIRA > AEHE BT T RS 8
m%’lmii%ﬁ?ﬁ%¥@ﬁm%Tu THRAREHRABA  MmEABOBRAGEAE
M-8 — R RREAEUACHENT XRA BT KT IRIGEL L8 A T 3B
WARORETEEHHT A BAGFRAEE > MAMAB A THBA T - E —EHK
&Y °

A~ HZBARE
AHREHBNEES Ay

(—) M?i%&%ﬁi&%%ﬁﬁ&#&é%?ﬁ%i%%ﬁ%ﬁ%ﬁ%ﬁ%ﬁmﬁﬁ
B0 B EFAHM 0 EMAERE RS S U~ B -

(=) REAHREFIAFRELALMHLTRL: K A3FETHEL4L HILLRBREH
Bt —mbiE 230~ HERBERFORZCRE ~BE ~ BIALB) R cB R ERE > RET
DB A T B 0 T LARE B S E A2 T ik M o BLINME ARSI a0 B IR B it
$NmEE R EFEFRE ST o

(Z) REAHBEHRAZAPE g3 BALERAPNEANEBMAENET B
B RE2AE AN RMOTRER 28 A 2HEF L

(W) REAKPEHHEERABBEN: FALEACNTE  LAEREA LT ROFS
RIE > 4R AR B GMRAE o AR IR A MRS -

(R) REAHBIGRAZLSITHGIM: TS AT R EME Y R B A R A
Reg R 2B i FE ML > AR E L E R L -

S HAEHRIBLED

- HM/EERE

HHAHAET @A ARG ZFFE - ETEBRBR - TEHHEYABEY)RE
BEE (R REEA) - £ TR MOBER LR B HBGTAMRBEE A ey 7 K R3&t— 42909 % 2
/i’??f] —;H\; ‘:}’ﬁéﬁﬁ T E—%”Lﬁ%’a\ A 5/%)%&!3{:\ gi’é%i/t%{a\ ?f]’ﬁ/%é?@i@’:/%é\#iﬁ/m a ihéﬁ*?-i
BB A R B MR LA B R RIS YR R AR o 2 %%EA% KR E%@i@ﬁ
TEHNHEEY ) ETBRBAHUE HEBELKX - THHEHE - ALHHE - AT
WEGERE D) -

k1 SERMABAYHBREHR
iR HERE BUEHMIR RANE

% — HTHRAHE AR RE®RF ey 2RI E AR
R A 33 ET AL dofit b B 2 AL A R Bk F
/RS HE A Bb 38 0B K RS 6 R R
% =t N ¥l N S IRFRAE ~ EILfE ~ ELHE B TR
AedriE B 1ER A Lk Fhdh e E T ARIKIRAE ~ FEALEE ~ E1L
AENEE

20



%= 4 BEAHE ARRS WE AN RE LT B ERERE
— ﬁ%ﬁﬁ ARt BB R R 6]

% RHAHE RERS TR R R e MRk A
ﬁg%ﬁAﬁ BERS S4B GhRERELRREFH

% 5 8 SR C RERLE m&%%ﬁﬁﬁiﬁ%’léﬂ%?ﬁd
HEHS RERS B R By AT o 48
‘PR HE RERA B~ AR B R %&ﬁii%%ﬁ

FoNE AR R P B AR B ke T B R ik R ik R
67 4 3 BETRL

gy DWARSE AERe GEPERERF R ¥ B ) ey B F R
4 3% 3 BT RA #l

%A BRER#HE RIS BEPERERFRFAMS
IR By 1E RS BECREWTEERERF

—~ BAZEE

So 3P A ALK 3R
BYRLBEAHERE
THL o LEH SR

i

Z2AEZVHMRA 5 ER UMMM

FHRRAGMBIMAE TR
FEANE R RO R/ ZEEHONE > L &
SHEE -~ RMAKE R
EN - BB AHA
I AR R T E 8 RAL S RE Y sk dE 2230

EFER T HE

FRE2 - \NGEHHE

/‘L’géf] LA
67 & 34~ TR

% ik ~ EEAL R A

WA &L RS AR E TS ALK
AMSB A TR E > T AT 24 {0 TR

EHRACERBEAFICRE ~ BE - BB AP ERERF)EMSNER B E—FRI;AZ
A BE P

k2 S3ERABMHBBRIGRE
AR AR BERI%E HLEE 3R 848 AL S
ZE R (3 R 4% ppt) 1. RBER R T HBR R
BEHERER R EOYE ReyR &
2. BWERERRFOHRER
BB A ]
3. 7li /%E{ /m&ﬁ%’f’é’fb”ﬁ’]gf
>FEEE S A R ELFEE
AR A fEE B E
AR

EEy Ll

BT EED T
DFEHEE SEFRMERT
AIBEDHEATA?

21




THHE R AL 1A %At o & i
el | & & QRGO E R
3 A& PR AE £2751L A8 69 & B
i . AFEBOE R
Sl v 5.5 AL AE 1B S5 AL AL RE 69 B 14
e i
ﬁ*ﬁﬁ(ﬁ%»&%ﬁ)_ LA 2t dy 8 & i

2EHME N E R

3AKIRAE HLE AL AE 89 & )

45BN E R

S5.FLEMIE ERIE B0
e

RFBEHCGERLE —EBH)

1A w3 6y &%
2K 4Rt g SLIE ~ i R JE YR

iR F a4 k]
iR F 0]

# @
&

FILREBAFERLE=ZBER)

1A %t 4E ey &%
2 AR R AE $LEALAE 89 B 7]
3ELHEBAE &

47510 RE LR B3R & 9 B 14

| spqe ml g R ik R

FALRE R E

L/ (R

A

=

BELFECGEAFOELR)

U2AEBFETHER(ER
BB AN F P )R BA AL
#ER

A ECGERAELETBAR)

1HwaR 2 F 2R A R
AT AR S F
EHE By T AR
R 1 ML 18 IR R A K
REAESA Ry R EE

22




& HE R

1. Boulter, C. J.,& Buckley,B. C.(2000). Constructing a typology of models for science education.
InJ. K. Gilbert & C. J. Boulter (eds.), Developing models in Science Education > (pp.41-57).
Netherlands : Kluwer academic Publisher.

2. Buckley, B. C.& Boulter, C. J.(2000).Investigating the Role of Representations and Expressed in
Building Mental Models. In J. K. Gilbert & C.J. Boulter (eds.).Developing models in Science
Education > (pp.119-135) Netherlands: Kluwer academic Publisher.

3. 4EwEE c HA R R(2009) - FH S ERBMAOBMAKBETH UK EZ S L HMEER
BRREFAHEZTARBOUE - LT L FHFTIAHBTRLEERE (KER)

4. sERpRl AL - BEEQ010) BRI EMES EXAMHBAMETHUNEH 24 O9H
F2E LR - S TRARIEB T FHRALHAG - L+ ANFHFTARHEZLER
#E (CRtR) -

5. &ae ke (2006) R N o G3bT S4B E UM HEBEAF S o Hut
http://163.21.249.238/(24 £ % 4482 2} 4>)

23



ITEH X

HAFTLHES P
B b AL g AP

wang7581(@ms22.hinet.net

FAHN  ABRILETRTF
IHhER

0 1992--32 4 ¥JE & T ALEFHE

¥ 1989--1990 3 2 FH T fbTFHE

*  1983--1980 & P ATFTHE T A
% B

*  BIXR@RE ERAILEHT AL

LS PILELH P OES > BN EREZ—
Y B 448 ~ %%ﬁ%ﬁ%m¢%m%ﬂi BAEH B2 —
BORIRE W LB RBHEEAKRT

2011 A% B & @ £ 47NICE 2011

&k Ak “The Use of Playing Cards in Teaching the Periodic Table of Elements™#& 14 i 753 4%
#2006 Zhm B At e AL S 0 L (aRERATR) RAEAE
L ES -

# 2014410 B9 8% 148 ALEesLTE s RKIETLALEHLIMHETER » BITLY

BHERREEE) -

% 2013 AR R St B RAHF RSB R F 5B WAL L F et € (NICE 2013)
7k Bk “Dropping eggs onto a corn starch aqueous solutlon”.ﬁii-“Using century eggs to
manufacture nanometer calcium” /¥ 7k /53R

£ 2012 SFEAL KA Lot B BRI E 22 B B L2 2 F #r:¢ @ (ICCE-CRICE 2012)
& Ak “Chinese landscape painting”¥%“Bionic experiment: the growth of kelp— —
hexahydrate of Cobalt(Il) chloride CoCl,-6H,0 in the water glass in case of infiltration
R TR R

#2011 A2 B S e @R 5 4 B 2 LS F st @ (NICE 2011)
7k 85 “The Use of Playing Cards in Teaching the Periodic Table of Elements” /3%

#2010 F 5404 &8 & LAy 5 21 B BIRALE3F #t € (21st ICCE)

%% & “Simple electrolysis and battery of Microscale Chemistry Experiments”

24



00000 0VWO0C000000VoeV0 @

— EXIN

e

— Bl EREEE

— (R ) R e 2 REEE T

— () B Wl MBS AT

]

CO00C0e0 VW00 000000VvoeV0 O

O

REE

]




& E RIS Bk

& E K (Thymolphthalein)
HE£19.3~10.58: (1

EAk (Phenolphthalein) ¢ RS
8.3~10.04] %,
=3

(N0

vt I FRY Lo ZR St

26




H2SO4
KMnO4

NaOH
KMnO4

/INEIIEIB
e

27




35%EELE /K

3M

28




i b SRR A SR R VAR

BRI R E AR © FLE)

EFA TSR SEREAT - (R EMEPEE RRER

iomids

Fe B 55 7K/104 £ 4 F] 30 H Eiferh £
RESK/N104 £ 5 F 12 HEBEET

104 S 2 B ER 2T S 2 R S

I~ CRE)EREE T MEGREERT

& R IHEIRER

B SRR ety BT 2

HEiE 7 Bk WA PR A R 2

& HE 7 R (Thymolphthalein) TREK EE ~ g R ~ BB L
fiEE8 9.3~10.5 B FIRE FRAR ~ WD40 ~ S25d3H ~ MLEAR -
17 lik (Phenolphthalein) S EHE P A IR R IR

fiE(8 8.3~10.0 €2 Prba

W I ORI

B SRR ety BT 2

EST =4 i e B EE S K I AR SR NE
3M KSCN B/ INEEJBRR ANE - a2

3M HCl or 3M CH;COOH

35% H>O,

ZREHIK

FEMAKS 3M EiRE - G
I -

AR Z LK G NETHE

RO LI Fe SRR RS Fe A B A LG, : LI Feo S L AL Fe MIAA LA,
HORIEHK -
HAEBRPEVSYEH + Fe LI Fe % » FARAILA AT Fe SALIS Fe> -

KR e B R PTG

[=1=]

S LA ] B 2
IM KMnO, | %58 e TERETRINE B —IRETE
O E B N - W ZE GRS R -
3MNaOH | fEbE (RS HE—K - FERBRE - R
FREK Wk HEFBASBIHL § FTREE CIRGE—/]N
FaiE PRl (NaOH)SEARIRST - (AT
A ML B B
B i
B
2N

29




® (LB LY R R

28 LBk ) BT 2

GRS HEINE = SRR r=k [ L RERYRRFH

3MNaOH | 4% 100mL /N s B EEss | B EECEEAD] S E &k

G NN O LT - 7
Wt W~ DA EHET (F AN E A
e L) - =F @S
TEAK KA AR AR ERI
%%;%EZ ®/§E{K%Eﬁ§§$%§r%@ ’ i%/ N

RERY R FHEE (D
o AT ?

3MKI e oHFFEEE

35% H,0, | &k 100mL /NfEFZIRECERAYEIBRS | SRR B

3M HCl HHEEE PR BETE

3MNaOH | H& ELR B —IE ?

FREK SPFEEk

KR | U 35% &K - FRRBBTE » DIV THEMIEEEEUK - Bt s E 2 HrURE: - WiE

AR

H,O,+1 — H,O+10
H,O0, +10 — H,O+0O,+1

2H202 - 2H20(1) + Oz(g)

AH=-196 kJ/mol

o Gl AR CEEERYRIK)

[=1=]

B 2

LE AL AR e

MEERC 3M HCI PRV B (Z2 )
e 3M CH3;COOH

wk G

Euk

ME 58— HRBHERTUK - LJEE
EVERERIEER A SRR BN 2
AR AE AR —HRHERIK > HPak
AR |

30




IR EESHNER
JH A R R IR 500 el [N AY 2 B

¥ I E H T
wang7581(@ms22.hinet.net

WEEENT 2014 F 10 B 13 B TFFRLEBRIBEDE . REERLN 10 HELA

MERETERIEERGERE) EESMERS  BHIER "SHFEWA . B "#O0%
[ 8 i MR A LE E’Jﬁﬁu

WXRERNADSE - BRER - OBRAESE)  FNMAX
W2 ERM(0T - HREXR - WOFRES)  FUHAX

WZEXGE  SPEREBFNEMERE - ERIEBOF_FEF/HRIESY - BRME
BO)F=8L2¥H

MACR 5 R A LET
%§$$’%ﬁ$i%iﬁﬁ’%%£%+%ﬁfi’eﬁ@%%%éﬁ%Toﬁ%
BHE BB H AP EMMIREE EE S T2 T SOBHM > — 4T 19 Ak
%@%«%mﬁ9a@ﬂ4a’—%%ﬁi@@m¢%~iﬁ¢%ﬁiﬁﬂ%%@$ﬁ’
BN IR EE) o
oFE EEREATILZHCE  REHFT —RITEA-—HBETREM  ITERKZCH
SR oy P RHERT > AL TR R R B

& 5 ) AR i o ;‘S&%A‘%q‘j?ﬁa
RBEIIEE » R ERL S MG DNEE A RSB AME B LT A%
EkR- A gﬁ"%xi‘i{ﬁéﬁ 9A 6842 10498 AERETFELEHIBR LY 8700
W HHpEZ A 0 BARRRME TS 0 MR B R AL G A R M fo
BRI NMAKB TN REF T AR AR RER  BERFRENNT -
ﬁ%’ﬁﬁ%T%%z%’mEﬁ?m%%w LTS AR o WAL
T b RMGARTS A H R A EE o A IR EAL AT AME IR > L
%%EE%’%éﬁAE&&’%%“@Kﬁaﬁﬁ 2 ARAREH % B

31



BN IRE > BBEEN > BEHAE 0 BRERTT O AF5FL

\_‘..

R SUR HIAE R R W
RBEAEMES EF XG40 &8 RT3 00 3 O gk A o AR b B R R A
ﬁ%ﬁk%%%®$#°$%%$%ﬁ’%Emﬁﬁiﬁ’ﬁkﬁm’gm%&ﬂfﬁ%
FOoRREERTFRASF TEER - o TASTHREASFINEE  TLEEHETTH
BRBANBHLEGE - BREMAE > ATRBEHTH  HE - FHAEIBBTF
ﬁ%?m%ﬂﬁiéﬁfg%ﬁ’%@$ﬁ%%’%%ﬁi%ﬂ;&ﬁ%%ﬁﬁ%@%%
T URHMEAE—F  ABMARSSEENMEETY TR ARG TR
COEEREE B mAKRARE BRI T R BHBRERERK L
BRIKILZBE 122 > EATHM > PWMEBAYERJE T o RIRT R KA A LB T EH
BRI ESTF > PR B VD Ha b oM FEERMEE o ———KEE
BT RN AR YEG MBS S E BN TR EALRERK -FHUAETH 05 -
RIFEBEAAK G E BRIk S DIY s 2o X8t d EARRA & - A BB Rk
BARR HREFHE  FT 8L KRERAAHESGFT  TREFELERK - B TFTTAEA
MERT RS L BEIRL > ERAFE? TR EARIE 0 RSB E S
BRGRTFH - —ELRERRE BT R EEGR |
BA—EREEKRE > BHBFHOYRETR  ARRELF - R¥t 2L P2 EnE
B WESME TREMHEE L » RWEE Rfase > ENFTHRAT > AHICHE TRRE
BR R ALGY B ELATE B S RRRE R AR R AIRA > SRR B R REEE S
3% 0 B AEP IR -

B— : & %WEMWWQ@%(V ééﬁm¢%%%%%&ﬁ)

TREBHZRANRAI > REZLANLBTE  RkR—BRRGFE > REEBHEEY
B AL R RJE BT PR ASEIE F EARAREHRESE - HABZF K BRAREZH
I M E — — e > FEAHBRBE | MARERRE  BAHMAROERRZ— WAtk
MERET H—RE > ADAHERIKGBIBREA RS - BAHRAESHE BN
BE o PIBW R TRETR > SR L BAT— 8 L fEARJE 6 F AR 0 —4ke
R TR E BERBRERET - RIFSHKRS > A BREERARBREMER R
BE—F B2 RRERXANET ERIRTHERLSE > ERUMAHGFE TR > MF
FUERBBT  FRITERE FARATEGEMARAY > R EWBRG - FBERAR

32



B LA TRMi L C—ERR AERRA RR | RN VRG> XRBRERE > ATRFE
RRZJ] > BB —4R LR MEEIEY c RIBUREB R —K - ERXFTEAAH > AR
8y e

EEFRERL2 0 BREATEEAHEARBEBIBCHFFEL  EFREHRE
FT TR AT R RN T AR KSEH - ) AL XS H —EEs > HhiE

RBFIEIE TR A AR RAEEKHREEFHP O BN T—BOR; #£F
BE g — BB 0 e AN — NREB B FLALAP(KSCN)E 88 » 3B AN e K » RiE
B IR R B HRIBIR © IR R EATSOHER SR T > BAAELEY
W bE B 2| 49 B4 45 (CH;COOH) @ ~ =44 » JbBF 22 R SRAL R AR 0y B B ok %‘i‘%%\*}iﬁ"iﬁii%
HEHE - TR G TR EATHEAL G LR IE > LR TR EEEALE ?
REBRARE > B athey > SFHBRME > TosnHE  THRERLE Iﬁ“ﬂ:)i&"ff '
BARBEOERT TR RACHBEAAELERY | @FRELDRE o AT AL
By EINR ESHBARFARTOBE o SAZE S ~ 8RS T A% Zoonydii
KRB RIS MTFER BN R > BB TERAS  BIE > REBERMARAERAF KK
A8 AR HTHEAL ) B ARCKIERIZME - FBh e BSETFE R RGE 3
BEEGREE Y > RN e IR E M B SR BT (SCN™ )@%% BRAKFERESL > ARG F R
s PR AR R H R T EIL e SR B i et £ T2 ey aKkH0,)  Hikd
ZHEIARAE TS 0 S | STEARNTAECTHARYUWRRK » 2L 58 G uiiieFFe)
b3 ) ISR T B B SAREE T G4 RS SULAREE T [Fe(SCN)® » Bt itz b R -

HieF T OBBARAE RO BN EGMIRA > TS RIEARGR > EhE
Mo AR —GRODR > Ktk | RABRMEETROBEDLLREET » saHHEE
Heyw o BIRE AR AR R -

RIGFEARIL—T A Fle LM% el o R T ESELG BG AR ZHNL
—TFLEugRERI > BFFIIREES Loy en > BRI T > SRE R | & f46 A 2
o LEREI BREEA AR mA REFRMRSE - BbEfr T dERRRE
Fo T RIE | 0 FHZBETHERAT TGS  Z2 LEMABRETRIE > W
RAEBEMHENTR S REFFRAER ML ©

BTV b ERRER S AALTROTR > LUBAERE=Z » SAREEE 4 | #
TREAMAHER  RETRAREH > BESHETE !

33



"RSEEE ) b F A

MR TR B RBRBAE LI BEGT > RFLEREE  F- A~ K
%‘%%#&ﬁ%%%’ﬁ%&ﬁ%kﬁ@&ﬁ&’&%?%TK’%@%%@&%%°
RERERERRIE > RIECERRRRA® > BERIARY > LEAFEK Bk
2 ER |

s T E#E A% | (like dissolves like)#g R IE » w4 id @ AR IR B N B9 RSy - 1205 E
R MARERGEF > ERETEHE > LERFEBN T - BRRERE > @4
BAEAGEERRE BATHRR TURENBES =T FNFRR > TEHHOARLE
BB B E AR AR RAEAR A AGERE m C BB A A RMER
B~ BB R AR EE AN BERRRE - EHBEMY > ERARAHED B
MREY > AR KRS E T - PR kAR R TR BT REERY
A 0 BT R RARR B AR o Mol PAIKAE B RSB 0 KT A G ey BT ~ B -
BR ~ B~ 985~ REBFIE I FRB > RABRMS TS AR E Y
NElAs T &2 R R AFHRFE KRR AR @RAANRELERY  RFHENEE
RENReSEE FILEERHE  AAFEZTHYT |

A

P

"TaiE, LuEAEAE

R EET SBEE S TILZEN TSR INIITE — —RIET N E 0 B BB
Z A PRI IRTS s LA AR > AR M &M EiE & 2R BAB R a3 F 3P 5 >
FAREMAE S FREABEYTREB@BNITHER A RBERAEEE AT
BERNT > AERLAE &£ TRaE BN T LA RS EE B AL E TR
B BRATT B B 0 AEF LA 0 KB~ B R ATAELESY - FRLERA TS
2 A LALZERG TR AR R P B E a9 b 234601 0 057 5 0y 5157
BERT7EHERTR BARBEXR -

34



CREE RAMGLEAENS LT LAY (BABE RS PAMELGRIRME)
RE&HE PATRER IR YRR

B 13 BARETLYERTRERL  STH—RGHAX T HEEEZ TR
R 14BX2 THER G METRA TAMEH M - 48 LEEAEENY
LT T o T— AR > BB S ~ BB - MET-FTFHLETE -
B b A ek 0 RE|RAEEF  BPERE S o T

LHEMERMLBE  HHRAENZCHAIIAELE > NEERRBERTLEK
LERITAILN L RERETHBERMEER DNk - MET AR T2 RAEE
T AARREZCHIEER - AEARRGER S TARACH TR BRERGLALERLT
BIBE  EZHAMBH  BERERGBRERE

35



i E (C 245 AR 2N AM 32 it
BIESOER 2430 AR D FREERIEER

BR16 &
ST ILE G SR T2
Chenyihung61@gmail.com

WEEEN
N ZABNIF[Cl8E 247 ( Socrative ERfS ) BIINBERERE LRVFER - Google
R EAEMRENGERIETHVERALIK 3D Bt 7 FEEIEIZEEIR APP IIE
28
BRI E
— ~ BIIFCIEE % 4% ( Interactive Response System - f&5#8 IRS )
E—EZERETHE  FREDPEBLE OIS EEEMNAZENVHER
4 - EIEN B S B EE—ERISREIAY IRS BRES : Socrative - LLEREET]E R
REREANEESETHA  (EERNHAEERFHTHRETH LR
Socrative APP #E{TREHE] -

EET USRS THARMEFEE L - #ENRO7E Socrative Teacher kR
APP (HMIE— ) LEABCHIREKZEE - EE—0OHE - BEkolE
Socrative Student kit APP( #0[E— )i A 216N % F8 5558 12 AY Room Number :
chemtest - ExEHAER LI TN EHETERI S o Socrative BERIEIFL R
it : http://goo.g/EsKvVtR ©

TEACHER A STUDENT

— : Socrative APP 1Bl hR K2 E 4 IR E 7~




— ~ Google #R FiRIEEFRE

Google TREE Google XFEP—EINEE - U EMUER LBREANE
IR - BEFI4E S Google HEREEFNEBLIHEZMZE - IMLMBERE - B
SOMUEREANEFEH - LARIIBCEZWIER - TEEETERES
FMHDE - BEEDAEHERNERFENBEHNHAENEZ - Google &
E 4R ERIEEAAIL - http:/goo.gl/3RjCPz - BAHIEEERHER :
http://g00.g/VIYDqo - [EIfEHEEE : http:/g0o.gl/jFs6ld °

Google #8 FRIBRREFR T ol UBANRREHE TGS - EODIESHE
BIE L4852 - 40 Emodo  ClassDojo...5 - (FABEREHEHE - Foll
EREPERA LI EZIEEIN Youtube 2/ - (EAFZREBE  F—TEEER
= FENER - OLGEEEEXREEEE -
= 3D B¥n FEEEIZEIR

EIZE IR ( Augmented Reality f&5#8 AR ) EfFERYEIREIRIRES -
HRIRSEZEFHTHRENS R - BERBHEEMS - B JURBT
HEENEYHESRIEERNRINRZIREH D FIOIURBEER . BRE
E4E : http://youtu.be/Z7G90QhvuGnk °

o

SHPEEMRINARIESYHEES  HILRIFET 3 @ 3D BAtks FER
ARHBIAPP - BHEZSHIE - FEHEKE -2 B -8B - i - 8 - f5 - IR - BERRS
NAERIESY) - kS 3 EERHMEFRBEREE - £o2IR 156 BAEEK D T

=E -

B Al 3 {& AR B9 APP 73 Android 4% - Z&A X EE A Google Play :
http:/g00.g/W92i05 - BiZREZ AT - E(E APP BVFRARE B B L B E
B ES - U ESIENLER -

i

W

MBERNARSEEM

©t
il

R AESENARIEE - (£15 Google HEANERAIMERIIRRERER - A
i BN B8 224809 APP - RER L Gmail B Facebook TINE A - T REE(E

wp
~J




A EUEMIEZENEFEREA - EOULUEARRE T E - BEWERES
ZEIIMYEIARES - EEREREEER - BItEZE FigtEa 2 ZEm P
HIRBENIFEIERE 2 4 & Google 4R L BIBRREET N AN °

FEREIEEIR® R (http://youtu.be/Z7G9QhvuGnk ) BIEIR - O IERE
B EsECEHEMMIESDNRE - B% Google Play AR - REEHE APP
REEMERAEMEMNEEEZE LS E - FIFH QR Code AXER - #EITTH
KZ%& APP - ERFIENEMNKE - BT AEIEEIRNRMTREIR 3D Ak
DFEERFEZS - B -

B : iRIEER

A,
| B

£ LEMmEWSPEHRE - BRI A ERESESER AR REGE
o REAEAMNESFENBRBISHEMPIEN APP - BRIREE5 P -
MR EBAMEE LASEN  SH—EAMRREEMETHER
i - ELEHBUBEALEAUEEMAVAELL - 4 Socrative E it
( http://www.socrativetw.com/ )H957 5 & it - Nearpod( http://goo.gl/mLt6hX )
BZAMDZEEMNHBABTHE « Chrome R LEAERBIE
( http://goo.gl/BGKpS ) AERZHEBEE A HAMMNER - fREESR - &




FANNRIET EERESHERBIZOE HREERHEES  AEFEHT -
#HEEEEFFZHA A ZEANBBOERFANSEREERIER 28X
o #ET A ENRETE - BERFASEN - FRHBECHIBNE - E&58
REMESCILUER Y - ERLB-EEERMNABRMMEEEN 21T - AR
BEERER  #BENF-—LERANSETIER  E—HERNSE -
BEEEFHKTIHIRERERSHMELTAF K - AT RF3 BEA
o FEIRIEEIRIN APP - AMEEHS LOLER - BEMOJET FEE
A BRREMSEARS FIIUREGE EERXRABARBREE - A
AT S ETARRMAREL APP - REEAESFELEMFIAYEE - FKE@A T
AEREESER  EMBERE(ER - SESBERESEE - 5|1E2E
HHESBWRAMAMER—FIBERNRE - R —FIF RIS -

WZ2Z3XR
1.IRIBE IR - Wikipedia, http://zh.wikipedia.org/wiki/{EIEE 1 -

2LRIBAME - IRIEEIR  EREEIRAEIRE® -
http://sa.ylib.com/MagCont.aspx?Unit=featurearticles&id=67 °

3.IRS Bl REETEIFEE -
http://www.erdc.tyc.edu.tw/upload/100423-7¢2572e2-822.pdf °

4.FERT HEFEF - http://www.socrativetw.com/ °







B RS AHEE

BIE%

BUARSHRPE

HBEHSPEEERI D
nacl880626(@hotmail.com

& - BERR EBEEHESHN OGRS KB —EERMNBEIVERTE - RERt
BEIEH— LR RAE...

iR R - R

REEREARBEHNSEEEER PO - MBS EMHAEHEBHEHFTAARIBEIT 2
BERSENSHE 2P EEE BN DEMAEPHMETHRRAMTHERIR - HHF
AEBELPE  ABRPE-UFEHMMZANRRERREANE - BREZIMHEA
BRBOILE REHEHENRY - IRBRERERE  HM2HETENHE - 752
7 DsRPEEHBNTERKIRZREE =1  E—2T8E8  FMRTHHE LR -
KREEOEZRS - oI ESEMEESRE ( HYVRIATEEE ) E’JH“HK/E H_ZE®R
2 BRBFHHER  BEERENTHERER  BEEEBERRENENENVEBHERNR
R) - E=RENEREERNERN - 2B BT pH #Ff ?W}EJ%%*%?H&?‘T@JEH%EE)E
E2R - HHAMMETHERMES (MEERETE ) NERHES  WE 1 Fir - BRETE
BEERE  BEREZAGNATEERRARZARATEL DBHERNMBHEMRINE

>l \\\\\\\

will

B 1: RKGEPELASERERRMNEUCHEER (RAEERSTEEEEMER )

1
Chemical Society Located in Taipei Chemistry Education in Taiwan 2014, 1(4), 00-00

41



IR ¥ AHEE

B SEHENESESE - BIERIRS

WREBERPOEEEFEMAAARNERE DBETHE  EENZEE—TEW
ERAT  FERANSREENAEAMTEDHEEZEL  EERERERLEMME
RAEEmAERA—MItEPERREN - EAULEE 200 BEERRKEMERERENE
BIVEASE—It—XPBAFLEN ENENEAERRBRERIKAR IS HEERERE -
NMAEMERBRRENAN—HESHITEREMS - BYENE SEMERER -

4

ITHRERABBREROMENTIHHE— SRS TN A FERR - 22| EBHEH

EIEAMOERN - THRBASHESEERNERNRFELREREL  LRSLTESETAH -
ERZTHERAZIREHFEMHHRETER LA LOGO « L= iy ISR & EEm

RUISTHEIE - W 2 Pin - BEMRERNHES USB EANTEER oV ZEMNETR -
fREh 7 AR EKREALR - BIDES Tl LB FHEASN AT Lxmiz 88 -

.'.“\'\ (v ‘

I ' clrec s 0‘4 thy
\

2 MZSEAENAFEIHESR - LOGO L8 "iy BEEINE

B - TRIBHA 00 UHENRLRERETEL2MZER - £E2EERFOE
HHNHH N oRMZE €EBER - BRF - BHRLHRSSHEY  ZE-EOS—E
EF - IRERH - NTUEMETHAER - SEAEIEN - B 374 Fr -

¢

Chemical Society Located in Taipei Chemistry Education in Taiwan 2014, 1(4), 00-00



IR ¥ KIS

3. AGRPEZERGETHZHE (RRrBEERSTHIEEZMER )

3 Z
h@aﬁﬂgﬂﬁfﬁﬁ

4 FERERGRPETHHERFRENER (RArASRSPHEIBEZEMRE )

BRR - NMAEMSERBIRRIIE QRCode RIFRID FERE - O FE=ED - B
fEeNMBE—8EHD F  REEENAEMA Ace 2 K DRINTAEIRE - IE - FEE - RE -
SELE  BREE - B4R B4R B4R B4R BREE - MEST =801 BRE=ER T
REEAZRER D FROURBELS - ENAHEENYIE CEMERAR , AERENE
NAEEE—E QRCode - ERFHEFRIFHE - TJEFE (B2 F Flash $1E - WHEFHNE
=LEBERESF MBS R -

Pl T

A %m*ﬁ Buckminsterfullerene

518 : £512@0 W - 2087 AN
BIRRAF - AHOBRE -

54 - RESHRSRM - 1ER540600°C + (L
HRE - HBIVK  TBRPE -

FBE : AIBAE Rt EROTR - BEE
CooTJ BE RN | VS BRIE

5. D FEERBRRIINR

ARERNTEEEZMERT Surface Pro FIREE - ANBIESRZ IE - 552 XIE Flash
RUTEMERIRIE - FIREZREL Android BIERBHEHE - EAZANIERNEE - B 6 i
N e WWRHEEER DEMst KB T ERNZIEN L ARNES -

Chemical Society Located in Taipei Chemistry Education in Taiwan 2014, 1(4), 00-00
43



6 . RKix PEHENREFED FHE=E (RRBAaRS TEHIREZEMER )

B SEHMRTEH "HE .

MESPLEAZRRENMAERE - X TR - BRAMNMS - E8RERZIH AN
EB - RERZEEREIN,  QENERIXGHEEFEAR  LEEBRAEMSTHH
EREECKEXEERUERENUE | XEREHE KR TRE - BERRAA - X&n
BRE-ELCEERTEEHIA ERERASEMENREN - JLUETERAENENR
ARSMBHEMBEANHERMEE - M EES—RPENSD (40 PIRR ) KZH 2 BFEE
CEEBENRE WAL REREREEIBIF ;| RAENDAK - FEEZ KR -
BHBEZREL - MIDESRCERHETDAKF - EFHBSRAMEEBSHALTHA ; K2
428 EEEEmG  EHET MatLR "ER.L N RRXLVEEE ;| ZERMEL
Bae  G8NER &t - AZTKRERK  MARKRAEN  BERBEHERRIL =
RERMOERERE-KEBRE - ABIBIERIRE !

BERMAEEE—RERR  AARENEE AERAIFENLOAET - ABHEKER
—REFRVEFEMELL - ERRERETENRM  BE-FEER ? EXAHRFERENTESR -

MEHEINRDB LENFAIMER - LFERZING - LBMERBHERERMEL raE
MEEMRSWE - BT "KERF . "ES88K . "BRZHENEEEIE ) SRR
NWFIRREBESEEMNWRIER - ENMNE - BUBNEERSER ...

B HESE . ZHEINE

"ERIATHNEBRZSR  BER¥AMS - AMIRELIRENEKR - tEASAEEREZE
WRMNEBNGE - #EREERICRBEREHE - BUUES - RMEAHNE LIEEMMAT
mt - REFIEEE  BEEENETERSF H2FE,; BR "EEIL - TEBRE. %

" Science Maker 1 IS EMEBENBLEN  EEERIE 7 S BHMEEB THENEAE
4
Chemical Society Located in Taipei Chemistry Education in Taiwan 2014, 1(4), 00-00

44



GRS BT

BHE - BENESNNE Ko EmnEE

BLEEFT AR B EHETRIER

B 2EXR

i

il

|||||||

EIFMEERE -

1. BIEX - 245 - TEELEMZ—HNaNEEEENERE - EE(EBHE - 2014 - F2
B - 481 : http://chemed.chemistry.org.tw/wordpress2/?p=2174 -

Chemical Society Located in Taipei

45

Chemistry Education in Taiwan 2014, 1(4), 00-00



[CEERME .
SPCE2R PO "InERE 2{cE,

Y 2 SRR

BTSSR
YENEPEBER DL
*chem @mail.kshs.kh.edu.tw

u
Z
i

BEL—ERGEHE HENL—EERK -
EREREHHFER T —BEEXEM - BETEENRR
BMRANEEEZES  EERE - BFHEE-
ERME - BESETHBBMNREMEN
BETESRRE RS - FEHH -

S 2 BRR - WHEEE 100 ZEERE~ - SUBFHEAESEERAREEY - WEBER

B BEERASTER - KEPEE—EEHFnER  FESIFOHT -
HELER ARG | RENAENEN

~
7/
=

th
£ E3 3

GBS | EEEMEE - AR RS
EFPSE  HRRDEE - HE B8, REENERCESHRRREROED - f
0 - DIY SIIELRAAGEHTR 788 TREIZ TS, WS IRABEERNZ R RS
ST - P RELS R BUEE RS EE PRI BRI -
i TCBERE, FRWEDREE BENFRNHBNOE  FENESN—R

SEBNARE | E | A2 ENECRERERRENH M

mEs - T BFH L NESIREETT 2838
ArYsfEBhaRn EETRE,,; B 2 AEHBEZRE KEL -

Pay— N1

C E= =

1 : BHEMPRCEERENER

1
Chemistry Education in Taiwan 2015, 2(1), 00-00

Chemical Society Located in Taipei

46



3

S n il

e AHASEEE
7 omEsEe \/ #ese \/ #Ost N/ d—xs )
T RERITER T RE : AEREEIERED T : KM 5 FUN RlI& T RE (LR Ea
BE 2011 £F2S ERE 2014 F BFE 2011 £S5 BFE 2010 £S5
HE :6 B G HE : 41 REE HE : 895 B T8 HER : 12/12 REHE

FREE  kokk
MEEE KA MTTRER
BT 2RE_FRE

BREE  hokkk
FMEE RN hEHER
BE  FRAnERERM

BEHE Ak
REE &R - At EE A
BE: B— 45031

BEREE  hokk
RERAE  H—RER

J

-

BEHE : &
BEE . KA BEFZER
B . 5— “_4H30R

BEREE  kok
RRAE . H—RER
L R Res_ 4%

@%ﬁz 1 20 B ) \@%ﬁz s JURARREERE J \@%ﬂz 16 @ j K
speoe \/ a==t \/ axzxs \/ xEEP )
X (EEBRRETSE +r  BR&RNEBES(E xR REEEE R REERE
ERE ;2011 ~ 2014 & EF 2010 E2S5 2 2011 | |EFE : 2011 &S BRE 2013 FE2S
HE : 5s BN aREA FTHEMSEZRET=E ||HB M9 Bt ™8 HE . 12 B TS

BEREE : hk
REE . H—RER
L RP Fus_ 4%

FEREE . &
RRAE KA - (BB L

J

(

BREE &
BEE  B—RER

FEREE . &
RERAE : H—RER

I : 10-12 B )\@%ﬁz:mﬁ«a )l@%ﬁz:mﬁ«a J\

S itch ( swre [/ #mEse  \/  =Ztsd )
IR (EERE e | B . CBREEE x5 . CBEEEE +rE . BR&RBESE
ERE 2011 ££S 2014 | |EFE : 2014 &F BFE 2014 & BRE 2010 FE2S
FEEMSHE FEMWE| |HE : 1 B LaREB HE : 11 BLEaRESR HE : 11 B LEERESR

FEREE . &
REEE . H—RER

BEREE : hk
ERE  H—RER

BEEE : Ak
BRI - R 11 LB/

X S=—EREZLER
%%%@B&—%éﬂﬁ L) \%B}

BEREE : kok
HEE  UW2BERT

BE Rt 55— T4 B md - M FEA| B md o M FEE

A2 : 10~20 B8 j %10 B = 7-12 131759 %10 B = 7-12 131759 \ )
o omwae \/  #ear \/ #HEasr \/ KEst )
ITE  TEREBESE I ERNME IR FREEEEE IR BhtExEsE
BFE 2011 2SS EBRE . 2011 & EFE : 2013 F BFE 2011 £25

HE : 4-6 B HE : SHRBE HE : REA HE: 4 BTaRER

BREE &
MEE RN aPHER

BE:e— 2 SR

\@Eﬁlﬂﬁ*ﬁ j

BREE  hokk
MEE KN aPHER

. =5— 4%
\@%ﬁz:m%ﬁ -/

BE . BRHES
220 10~12 B )

e ERRE

2 BRHBE CETRERT

o AIEHERFRARRIEENRE

EBBER P OEFHEMR NN ERAENME - WEESENDOPHEMEREER - M
BRZMARERER NURFITARAEREE . B8 EEBE=E .
APERENEEHRELN - £F MR - EBERDPLEZMEFHENSE AT BREE S

BEADVIBIKEER K - RRGTEBLRES - MMUNEEE -

3ABFEREFMEEISHE -

Chemical Society Located in

Taipei

47

FmELRRHPE -

FUDEBEE BB -

Chemistry Education in Taiwan 2015, 2(1), 00-00



HEmA  EBREH BACERER - &K

3 BEFEBREFMEEIEHE
o IR BLEEERM

RIRABREANETHCEBRRTHN IR - BAIBLRERT - REHMES
RERR ; BIFRARHED - BEEE - BRAEBRANZEHE N BTN | BEHD
MEREETLZE " 513 IPIRAEIRR L - EEMBRESS - AR SEBIRR - SIEBLERM
BRENEBESIZE - BREZFWEESD - —IKEIRR -

BERAMEEEM AR  SERREBNESEEIRE - B 4 HEESSPERNIHE
"EBERE NHEIERS -

Chemical Society Located in Taipei Chemistry Education in Taiwan 2015, 2(1), 00-00

48



AR %R

"E2 100, —& - ETHBERKRRNNE - WiLE
WERIBEEE ; RV EESRARYIES TEEERE, EHNEEER

7]

N
4R

=X

o - (EEBBROFR RS ith &= 2 A A8 RS B R AV
"EBE=E ) 10 KEPFIRE R

*=1:ERERE, RFEE A

=t=<mA

ANEZ-S

AHIHRE
REES E—% #wogss ZEasYP HESP
MEENE - BiEE | BEE - BRS MEFEE aF5 SRARYE
+_F—8 SRS EREA R —F3p—[o] HEEREBREE
/NIl 2 fwEt—B—|m_ BOZTEH RI2H 88 BTSN
e h B R
KESH B8Ryt
BE% - BERE RZBRMEEK
MERE =5F | REEEL
BERSEAEN | | BB RE
(EEEZEDZET | I
=L aEgY
TR HRrE
EERABZE EHEES—BE
Blch/\AgEs EEEA R il
FES® KESH
I REIR
B FFUNILZ | ¥3E TEMEE
RIENEERE PR EA T BB
A =es =3 [ =a SERE g =] SHETH
Eall=3 i BERY - MR WEZ A=
ZHEEE — R4 Bl TIE | MopBRIppes B B B4 B
EEE N RAREN MES BT | (cBesEal FHIEARR—E
FR1EEE
InEERE
B 4 . ER{CBT2EAWHENESE
(CEEREERN A
® 10 KFIRA-EHIREER
{EEBER PO EE % 2 B (R ERY R AHEmp L EE E £

R 22 F

B BB WE
PRSI SaNRIBRRY - TRE TR AR
paminan | awis | FTRAEERINRINREE  WERMTRER
S -
PEREE SRR R EEREN TE R
N Cpn | (RERERARE RS EOF RSP
LM NELE - EICTER -

Chemical Society Located in Taipei

4

Chemistry Education in Taiwan 2015, 2(1), 00-00

49

B - YRTE H AR
thPkiE NO.1 #f3n ~ SRR+ -
- BekR RS
AARTS - R—REBERLHHE

(=]




Al

SHRIEIKIE [ ezt BESHE WAIRRGREZ A BRI O/F Tikm -
NAEERS ST RGETEEYR - BITERRAEX
ARG IRR IR ZE LR -
BEREEEARRBRILMARE (B8R ) EREE
BYDE -

BHQQIK | N FEEY | FBsSHFESYENL  BRENQQIHK -
NEARR &S - EEAFBREeNEY - E—H{EE/)

KARER AEER

N R NN
REBE SN

bRES | AEES |

P, o (L ﬂ_:%%ﬂ;’tf%%ﬁ - ??@EI%E%DE?E%%*HEEE’\JE% - 2R
TIERE - SIRARPRE -

—— FATA MY ?%%tﬁuﬁjiﬁf—ﬂ%}?ﬁ - HE&EJ%%?AE’J%ZEE& - JURIREER
IEEMNES bR - R ARt %Bo)8E -
FMABRIERENEE - #HREO P TR T E 2

e % i oA ERTSIEMN = e K= & M

M 2E_AabiX -

® 2014 P KX &HE {EB2EZE EF Fun B2

SHEPELSSHEEEN P LNARER - SFEENRAMHEEEETZEEE - 2014
FEEMOBRTE SEYP  FHSP—FIBERMESIFRE 10 ECE2REER - Wi
ERREEEEN EBEERE BF Fun B2, ZENBREREEESRRHEFIRIFTHE
REAE  HEELEMEBRENEBBRAIE  RELLARBTERERS FRIFE R 2%
& .

BREFPSTFHEEBRRMRN "EER OBEE ), RERASR - B TEE—
Z | HEEESNERRIZ 3D D FEEELHEEERIK, SEBBEHMONFEL —X
BREFEHZA2ER | - B 5 BEFIEET -

Chemical Society Located in Taipei Chemistry Education in Taiwan 2015, 2(1), 00-00

50



5 BRPEREIHHFSE  BEBEIROSREEFHER

B SRR

SEENAERE - WEREE T OERIEE - AWEBL AR N REBYFRE - fl]':xt‘qAt g
BHE T EBERE . WEARAWNERESARBR ZENRM - s#TEREEE TREES
Wy ESPELERYLE - TEROMVMEHESEBERFHNER - L%(E/JIEIEEEDS%/E@FE‘XE/J
IEEMIE - SHNEBIB XA E (John Dewey ) &% : I E2 (learning by doing ) AYEEER L
BREER  TinEE 2B, 2EEENER T  EMAES LN BEMmNEEEE |

H

RIBEEZER - S PEEERPOMIHEN "Ik 28, BENUT4REeHE
\Q—\ :

<
E\

o (CERHEIAREL : mitlt - BEREBERK - LEBHEE - BANE  PFAZ2HETET
AR ~ W |

o BLIEMERMT BRMMEBHIER  HIHBNERANTREZE IEM® . EHB"H
BE, £ET8 LORAEBREL |

o ZHBARY  HEEHEE : KRoBEERSKR /T IJRSIAMSPEILE - E2EPEME)
AR BEEERTKS - FEBERAS R !

® FARERETZRZE - AEFFINAEE) « (e Fm THEER BRI +EMN DEBIE. (L
Rig ) oETESL S AHE!

o B{LERBEARES  (LEENPLOBFUMELESHE - RN RENSKTAE
Ralzg - HEHRE: S NEE !

k=111

Chemical Society Located in Taipei Chemistry Education in Taiwan 2015, 2(1), 00-00

51



SRR T Y

o BEREMF  SIBMERM . S PEMEASEL PEERMARBEE - AL - AE
B BUIERIROE - HT—hR !

THERAN AFERAL TInER B8, RSN - BB RALFRY ; 8
FREAR—EES DM - "I B8, FMEFHE—8 TEB/NES . BEEBTE
g - BEREHRT - RREEX | B VUHZESH -

_
RUEMEBRER D OE FHE T FEBEU R ARERTREZE NIFERS -

Chemical Society Located in Taipei Chemistry Education in Taiwan 2015, 2(1), 00-00

52



LR K E
EPEEERE . MUSPREBENNELE
RSTATA
BT S RFE
HEWESTEEER PO
Songlinl (@ms42.hinet.net

B A=
2
2011 FEBREBFEERMNERENEZE  HENSTEEER PO S M H#

g - BEEZETHEDIESF Fun (E2EE) - HPHIERSEE - E4 T 2R EHTH
S—RONEEREE  —HOEIAREREHTNERESBLEFIGTNEZE - B2
ERMEREELEHFERNBERR  FELHFHEZRMBLESBRBNHS N - B
EMERFFIRERZEHNERAFINBTASRE - R 77 - BREESHFERNMI) - &
AR MERBARBNFEE -

FE)

HPLEBFERTMNB/HELH  WHREERARMEERERERTSP=FN
BEERE  RE—2IHFERNBEEE - BRELHFEBERNWRAERE - BRES
GRMBERE  MAZRNBNFBERETNER R HERTEAERRP/NELE

TWEER  BURBEZZINRNA INERGE -

FEIRBRTLEN S/ NEEMEEERE Y " RMERNEEENERRIE | ERMEEFTE
N ERTBENEMFEEANKE - HPHEE  FAEBTERABIRIZEZRE - M
ERM I RBHEE L —IREHAVE -

m EHEE
MBAERZRENNE

REEBREINR BT ZIRERNEZEZS - A DWBERFIELEES S INEDS
g - WP EESEBLEEENVEZBRENKET - MAZUEBEREEENSH -
ARBEREANSURSHEEZRMRENS AL & "REEBEENBET LR, BT - &
BURBEHFERTEENE  BOERTERTE SNSRI BERE NS FER -

1
Chemical Society Located in Taipei Chemistry Education in Taiwan 2015, 2(1), 00-00

53



SR A RS AHIEE

AREEREBRBEE - W HARREHAVAE

>

1 BRESERTL - HEESENSEET LK (£ ) MUREEESHES|IRIEEIN
HaEKEE (A) (FEXTaERMEL " MEOMN,)
USRS ESINBENNIEERER

WIEMBEE AHRE - RERNSEHASHORITAN - LCBORERREES R SEREE
Z2ERERE - WMAREE AGREISENEERE - HRBEEENEL - RMESER
ERENGRER - ZABRRIBREFZEERE  FEEENSHENZEBNBE

Chemical Society Located in Taipei Chemistry Education in Taiwan 2015, 2(1), 00-00



AEAEE

.l.'i
- - Sy

- L5

n—-nm-m L .

[l T N _——
| - e LR R

5 : Facebook LRVEENM (BEXFEEERML " WEIOFMK J]

4

BEFEERCHE  ERBERHBEZA

RBEREERER  HPESEEZHEAENER - KBEFRAE - FES—BELT
ETERRENEET SERERNMNBEEREERE 8- B2NRANERMENHRE -
ERICEZEE2ECBBERARIE - REAXBIE - FRAS 5= - ERBERIAEE
DB - A ISMBINERGFE  NEENEERGES - WHERELBNEEeH P -
REABHPRBNBEBER

Chemical Society Located in Taipei Chemistry Education in Taiwan 2015, 2(1), 00-00
55



v

A% dn

MEBEXRE MBRFEN SB/RENGHE HBEZRS >

AHER e e —— ERER
AEEe | o éﬁ§&> ?ﬁéfﬁ'ﬁ> HeEe >

EiRRE RAER RINERR BB AR
e & NmE BB el BR & 8l

it

==_L2HA >

6: ABRZBERNSERSBRER (FEXPEEEML " WEOFMK,)

NEBESFE—BERMEEEE

S—2EE NEHK - BHRSNERRREBERENRE  REPSALHBLEER
ERREZEE  BREBERBMFNARE B2LEZRERNESTF  SHASAENEREF -
E—E¥BRFTEE P - R FERNEF -

18 100 EFAYRZE 103 &£ - #AHEFA 4 (EIT 164 UEBETBEEE - 4 F£RAAE 6020 114/
BELNMTUSIREESEEE -  BEEBERGTNEREAR—1% LUTHRE4 103 £
ﬁﬁnRH-I-E/JEﬁ—EgD—F

1. B—F-ZLBL  BRASEEREEBLUENHMANE - BREBREN BB NERIK
o e

B 7 TEBOEF (FEXPEEERL "MNEOFK 4]
( EE#MEEAIEE 100% - EE ST ERIE - FEH - )

Chemical Society Located in Taipei Chemistry Education in Taiwan 2015, 2(1), 00-00

56



SR Y Y

2. FEA-REWNHTF  £ZBKEHRRRBEPRENER EAEEI  MXEBERBRE
ZELRE  EFERGEREBRNEX  HEEIKEUL -

8 : WEMHFRAF (FEXPEEERL "B OMK J]
( _EE M ELAIEE 100% - Eﬁ%ﬁﬂﬁ&ﬂ’ﬂa CEREHT C )

3. F=F-EREK . TBIEHIERER  BAEZREY - BEEMESR
4. HURA-BREHY  IHSRRE  ERALE DAEhROREK . ﬁﬁLééE’\Jﬁ’ﬁ%%
DERALEER JUBLRAEHNF -

9 : BREMNERF (FEXTEEERL " NEOMK ]
( EEI#ERECAIEEE 100% - EASETENE - FEH - )

5. % F-mEXTE  RETARRFEEE T BRERAEHRS  FHREK  AIREK -

6. FENE-ANEE: AFEBEEREOLTRE  KEEEXREEOMLHA -

7. %‘I:E%--)i%* §: ERKMEEIRNER - JHASARIEN - 2 LED B3¢ -

8. ZB/)\E--FENZik : LUKINEE (EELE3:1 ) MULH - 2 H 20 ENER - REHEZ LA
D -

9. FNEE-ERFEF : ERARRERBE - KIENEBNE/) - WRED TR/NES - TRt
REEIRZEATR -

10. 55T EA--IRBROEE VAR INE M AOSEER - A ol RARE BRIESZHK

5
Chemical Society Located in Taipei Chemistry Education in Taiwan 2015, 2(1), 00-00

57



i
R

G5B BBE A

MEMEOEDE -

BFN - ARARZS=2LEHCHFLAE  BEBELRZFRER - iERERINZ
O LR NMUZHELEBERETINSREHERMHEZHER - WMAESECFF LREW
BESTT  BREINEEREAEESE LR/ EMBIERTE - 103 ERMSR/ITILIE 9 Fi
NEWMBEREEE - 104 FRIEIRFB2TWAAE 13 NE - BITLP/NBERBRB -

10 LBV VEBIFRSRER (£ ) MHAEERERERFS (4) (FEXPaEREmIL
"NEBOPIR 4]

Ll
BT
i

Bl 11 : PR/ NERESSE (£ ) NEMBEV/NSERBESR (1) (FEXTaEERE
at " UNEOFN 4]
= G

——— ——_A‘,.J

12 BEROMEREEZER (L) EEREREBE (41) (FEXDEEERL "

Chemical Society Located in Taipei Chemistry Education in Taiwan 2015, 2(1), 00-00



5L RS AHIEEE

=
Ele)iz !
RAEBRMEREFHREmRE
O DU B ERER: - ol IZRBLERISEENEES] - £ 100 FHFIEBELSINEER

FAmEE  SFEEAERRIMILLEL AR EERAIIERER - BEFILEEEE - FhE
BRSBEENBESARBENEY  REZNILLENBE  (MEE-BENE2ERGE - H
BLLERRENHE  F2LERESHBRRNEIR - T2HEENZOEE - B 101 BF
FiaFTES _BRERSR - SESMEEMBHRELE - LINBLEEER

& 101 BFEGHREREE

BEEN  HUNREAEARDEBRDEN - UERENER AR EEROES -
RBRT  BETHRADREEESTE  BRFHRENREASBRARED - AT
HEEEES -

13 BEETEERLENE (FEXPESERERL "B O,
( EE#MEEAIEE 100% - EE ST ERIE - FEH - )

¢ 102 BF5REREE

SERBEREVRERE - RREARREOBER N OCRESNER - (CEFD ZME
BOETT - B RERIREECA RN 70 WERBEE - 55 _BERANKSHMEIRT B RS TEE
AR - BECIDGEICE AR R BAVRS - IEmMBER/kEm -

Chemical Society Located in Taipei Chemistry Education in Taiwan 2015, 2(1), 00-00
59



! :

\

»

14 REETERNRE (FEXPGEERL "MEOFK ]
( EE#NEEAIEE 100% - EE ST ERIE - FEH - )

RINEERRRE

MEHBERRMNBHENARES AEZ2FEM BELEHRE  HAREE - TRML
HEES  BEURRZFEENERNNE - ZELCEPRAMLEHE/0E - %%aﬂzﬁ&
ENEERERBEEENSN - UEBRRFRERSEINHESRMBLETESHNER -
PHRICEER P OMIBENCERAERRENEEBRMERE - HERBIRRES EJ,%'\j(
B BELUBFUERGE  UERNBNER/ZL - BRBEMMELEA T - #MRR
ENkE - Bl o IRKECERERBHER - 2RMBENE R ERREENTEE -

MER - HPBEEETBRMEBHE - RRRBAEABRECSRENEHRE - —R
N—REOF NACERREN - tPIRImEIEFEEE - WE 15 FFR 1R -

15101 FEERBREETEHE -2 (£
R 1:100-103 FiEBBRMBREEEMEFBER

Chemical Society Located in Taipei Chemistry Education in Taiwan 2015, 2(1), 00-00
60



i

G5B BBE AHIEE

_ _ ., WEPE - ZIER - B -
2011EE+HE MERB L oy

BT S EERR R h i
= SEEE—4, ﬁ;g SR ~ B

PEEE =L O - ERE - B
SN Egs g EEA - BRI - SR
LERE 2 BEE - BRE - 0

REEF—4 IR - RE - Fh
PEEB S AT - SRR - FAN
Pl e e AR BB - R
PERESL LS - BIRE  H5E
SEEF=E AT - FEE - SR

KBRS —a RS TRE - B
HRTEES=4 MEE  OER - HEH
ggﬁ%@ hEES L EX - BRE - BEG

# PEEESE FEN - HTR- BER
PEEE A R EREHTR
RS WADE - R - ST

15: (FERLER)

" RE

EERFENHFNSIRBE - TAZR—HBSH - AZWESEBRFEZR - BER]
oA IERRIENEZE FRELD - 3 FX ARG - KEREEENIIR-—BEEENEERR
ExEE  RMBFIBLEORE BENER - EHIRER  HABRRANEEHE]—E
VIBBRREREIFRE -

HARBREEEFABENFE  ERRAARZINSBERE - IRSNEERS -
EHMBREBVEBHNBNAEGE - Bl - —EESBNREIRTERNAE - BERNMERER - &
HPHREABREBHNENAGESUER AR EBENRRBE - RPIRAREZREE—
FRRFEBREBHNEEMZE -

Chemical Society Located in Taipei Chemistry Education in Taiwan 2015, 2(1), 00-00
61



5L

(BEXPEEERL " AEOMK J]
( EEI#ERECAIEE 100% - EASETENE - FEH - )

(EBCUBESNER - £/ (F2E2HB) WEHRER - DI EREEFRIESE - &K

o]
70N

10
Chemical Society Located in Taipei Chemistry Education in Taiwan 2015, 2(1), 00-00

62



3
@h‘ﬁ*
=0
N
rN

: ;;’ %3»3 ANEREEE

SPEEERE . HEESP4EcREFEEE
SEEALS
EikvandcaY il

HEWMSHEEEBR DL (FEEERTOME? )
bcat0428@yahoo.com.tw

m EEENT

ARNIESE2ELRARTEBRSNEE BT ENEEERATHENEHNSD
B ERRARAMNRGEEE - BT HEBENRIGEBBNTR - I LUEAFEE—
BENNBES -

BYRABENZEED - HEERESEEN - ZMPZH TAHSHENEENEF
EE - R OLURMEBER T BN 7 - ol UEERZECH FRREBMNEESN - REA
JN\KRERE - 85 : KIGEE - £E5E - BIRE - KNHE - hEEE - J8F8E - WIREM - &
X - IR R HERBIERENER AMBREFASBEGEEREGZERTAAE AT -
WIREBETHEE - FRRER  REBESHNEMRET - BERKOBRAT -

2014 FRHEZEEMBEEN 4 B 1 HREBEERS  KEXTZAHBERNEE _HSETE
XME  AEHNERSPRELCEEN P OB - FBLREEZSREENNEERS - D=48
EREMENFITER - BEERPAM P  PIEXRE - XEFFHEHBBERZSM - BA
HR OB ARKTRESERIET - BHERNEEEE) - SR ARSI R BERERR
BAZEREE J#  THERNER BANRENSERAENESE —XRIEE - B—
BEARS FHELEERBFIRETRBERAS X Logo °

( EEEREFRERE - S5EH ° )

1
Chemical Society Located in Taipei Chemistry Education in Taiwan 2015, 2(1), 00-00

63



S8 8E adhades

i

B— : RS FLEEREARTHMEZERAS (L) KLogo (F) °

m EREREIEEE

RESBRFNREARMATRBEEZEREZR - BENUSENTREZEECRAED
WEFAR  RAREERAXRMETH - REESSH=EFERRGERET R BE B
HERNELEERFETIHEGRE -  EBRSEEREMEBENT W - REXEIRERFH
BIEAR - HEEERIAEE - NE P :

BREREPRE = ERAN #xAEMIRA
_’ _.

A% AE IR S BN FREEERAR BRI FREE
EEMEAAR - CHREFETERER | = RERERD
ERRMRER + - MEEsER | 2 e ET RS

trh A EBERPLAE eI B AR
— _ > .
b - B RiTHES [0 85 R A

B : JREREREE

B FEEEENEN
LB AR T4EEERIREE ) WABRMBR2IMIT
1. EAhH

Chemical Society Located in Taipei Chemistry Education in Taiwan 2015, 2(1), 00-00
64



R MR Y it

Stage 1 : HE R (BEERANR - LED B8/ ) BIZ=E[HE - BIESEE -
Stage 2 : BIREAR - AAEBEREIE -V - IKINRBERIRAMERGIEL -

B
HTHERRRE RS |
Part]
- BEEBEA
AR BRI CIRE) I
N
RS
BREH
= EEMEGRE
B S BHERME
BREH L CERE AR
W AR

B=: SHERUEXTSEERM "MEOMR
2. MREE
® =I5
ERRE  MREEEELY  HESCHEN_SbK (E2EXEENET )-

CaO(s) + H,O(/) — Ca(OH)z(aq)
Ca(OH)x(aq) + COx(g) — CaCOs(s) + H.O())

Bl - MO = - RE=E - &M - BHE - S50 - &@EK -

BERMG DEATHRAE KA E  BeS—fEaR - BRELEESRLE - =

E/\\
ﬁﬁ/ﬁ/fﬁ/)b/ﬁX%Eﬁ%
® EF_EHn

ERBNKRRARPIMAREREKAR (BEE ) WEBHIGS  BRBEEENAR
Ei5KAR - BIEAMBBRERERY - REEMIGK - RVEIKEEL B ATEE R K - ALIHED
FERA AT -

Chemical Society Located in Taipei Chemistry Education in Taiwan 2015, 2(1), 00-00
65



SRR XY
88

Catch 8 s Time

3 ) E:2

(=) FwBE:
HA AR RGS - HEA AR H=RIEE (BBBABREH)
Callo + 100 — Ca(0ums
CalOww + Clho — Callio b + Bl
(S)FMBH avam - aF0 R R0 RS MK
(2) @Mk mxsun
[REFY Y
2 RERLAWS  BRARHRAREGIE -
(=) %8S 5%
LRSS 0.2 L MARBIE * A dlnl ERA - BRRERS

( Cabw + BOw — Ca(O)s )
2 h MEARBET A 2 AEsF N

(o i CRid> — PH RO )
3 MM AFAAL S FRAA AL 0900
( Ca(OH)sm <Hirig> + (o — Callyo § HERAS + HO )

4 RERERIARS

I ESRES ‘HL

a2t
ELHWLOERT  ME-RLHIA AN ANBORE K- —SEA%
Wy BoREMRSERLOSTLREN | RN NN RRER

s, annss. nsEms | Blms
st s, —RERERRCHEFIRNERE SR SNRRENEREES
20 UL R S MM R

e s

h AES®
P Eaw s BLEAE A

T B SaMAR DR WM R
- BRI SR
. BB

B : REERLEXPEE

EERERIBHT
AN | B

Bf : REERITEXPEE

4. ARES
& BF—  AERREMHEERRE

Chemical Society Located in Taipei
66

EAEa T NE ORI 4

EAEa " NEOFf7N 4

Chemistry Education in Taiwan 2015, 2(1), 00-00



SR A RS A

& BAF_ : DZERALRERB
& FF= MARSARRFESMRIEN - £ LED E= 1 EL £ - BIoli8RE -

RA B

i
R

MHEL—GELE—
HE— llfiﬁi&llﬁl.ﬂ

Bl RABR—IFEREABRY ~EREB—RERNER
M= a5MEME #W+=: RLEDAEISHURL

o B

&

-
B BEERTEPSEER T NEORT

5. HhEEE

FFHEAMERAE SeismicEruption - EAMTEH ZEEZEMREHEENME - HEZE
Control—Set up Cross-Section View JR1E 2 #5722 1Y 2l E 5 & K/ -

it

#4%E Control — Map View / 3-D / Cross-Section — Cross-section - &N EIE - BIOIIEE]
SEE - #E1% MR LAY Print screen 8 - FIEX Microsoft Word - R B HEENE A - 16
BEF MR-

EMANEM Seisnic Eruption HAMRMELIK »
THEAZ M 6 mystery « R MM AR A RERR G

B5MControl—»Set up Cross-Section View3: EE S
BELLL ZYN

B+t SLERIEYPSEREL "MEOMR 4
6. EFHE

HRAEEEEFE (BHEERE ) —RMi  ZHERABE -

Chemical Society Located in Taipei Chemistry Education in Taiwan 2015, 2(1), 00-00
67



G5B BBE A

xE:FEm

\\\\\\

/m/,/‘,iétzﬂt \\\\\\\

BYRERE

WA

BRARR. MAHRBANASRETH . CATKERASAN . BYRRN

HATEMER : 1A ARG 2 ARR ARG I RS ARG

L1}

B EXINHRG (AN N ) 1 1965 FRALA, WAHABNK

AR "

) LN (s

) NARREE (0 FINRANE. BELANE) LHNRRNE, X

o Wk (WD)

KEARERALR.

BN\ REEmRITAEXPEEEML " MEOMRN 4

7. H£HEE

o ||
art
=
L
:_\;F
s&
s
L

ERERERDRNEERBRITHENEE - KRR
SRt - BIEARE -

EER
#% e [ B8 — 2 AR I 1 A 4R
. RREHNEG:
LAME(E—)
2ecm(E=)
AsM(R=)

4.7 AR (RBw )

i @
= k=

A B R:

£ DS W S MR o RS R ok ARk RERF M A SRS

WXy A X skt o BpILAM -

B/ REEmRIAEXPSEEMEL " MEOMR 4

m EETERERA

(BHEIEGERIEHIEER - WRE "WEOFMR 4]

Chemical Society Located in Taipei Chemistry Education in Taiwan 2015, 2(1), 00-00
68



5L

B+ : REMEREN (Z) MEHRGRE (A) (EXPSEERL "MNBEOMR,)

B+—: TFABBEEHE (£ ) MBAEXRA (A) (EXPEEEHL " NEOFI/R )

B+ : MEAEBEME (L) MEHRNEE (A) (EXFaEERL " WEOMK J]

C e

FREHRBHBEHEBER D OREPWIE - PRABHERRE - DLIRHESPERH
SEERNSHA -

SEERN

ZXHSE (R 101) 202 b— P EBESERFE - b—L D -

Chemical Society Located in Taipei Chemistry Education in Taiwan 2015, 2(1), 00-00



SR sBE S

i

(EFCUBREBYER - £H (E2E2HE) WBHRE - DS BRERHRIESE - &K

o]
/GA

Chemical Society Located in Taipei Chemistry Education in Taiwan 2015, 2(1), 00-00
70



EW{CLBHE Chemistry Education in Taiwan {EBERSEA

AL B (E
— E{LBRALER

B8 7%

B K F &P
nacl880626@hotmail.com

[ 2 =

EENET

[OIE 2011 BIREEF - AREREHESECE2ER P OSIEMIE THF FUN 2. &
g - EGMEREARNEE  HPBEAREMERE - FLITENARIUES) FRE- TERER
Ko ZRLAME © 2013 FAFSHEERBREGHEEEEERPIORIXE - 67 =
BHREREIEN - BRIEER 60 RETRARREIE " #F fun B2, FH - IERIMA
BEZHHTER RYBRENERERI-2DFAREIN BIBA T RBAEES  BRBRBR -
RoRZesl RABHZESZEBRENERER - SNBLERTIRELESERMEAEE
Sy - Bt RBAESHERMNAPE L P —P tRIBRESEREE - FRAMK
BEMAIH 500 BBEESRXRIEE -

2014 F£HF THFFUNERE R 418 HES - BBERRAIRRE - BO0RE - Mer
HMVEIREIR - KEKR RERMBZETHE - FeIVRACEERER I 2P -
EEEABREESEREFRRNATHRZNN 3D D FBEZ , BRISHERRE ;| B2
BE2F AEGDIRERN " ABREHM ., BZHBEAESMEVMREEN "EVEEH -
REEXRSH T RORELE - EEEA "E2R/E2 - BWERN DEBITEH - £S5 B
EEAMAIKERHN "TBEAOBIE . UARRERAREENFIN BAEREF . F -
E—HREBHEEBCENERER - EBHLE - RARBEN SEERBEERNESPER
RAME PR EHNESOEE - B EAPEPEAMTRED - 818 250 RREPELER
BEE) - NE—RARSFHEEEEPIRETRIREZRAS K logo

>t

71



BB ME Chemistry Education in Taiwan

& E2H8ER
E=3iF 2diii)
e Shidd
BE{LBBEIMNE TR (m—211:008=214:00)

4 TS
- £E(B .
& BEEAER
BE/EAE
® NHFMEE

B aE2F

Cox ABEEEN T .
¢ BESNOERFNL - 5ES0 %,
CABEEEDR ) © i
¢ ERABMIE - TERBERR

PRERICEGE ©

L]
"

{k
&
=2
=
f&
]
B8

E0S AT ISR

E— ELARBEERABEZEE - B NREE logo

72



BB ME Chemistry Education in Taiwan

m EENRSIEE

KEGRFEIER-3D D FBEZNHBRELM MARZINNEBEH-HF FUNEEZ
D BiIIRSIREE "HPE L THPE WENEBRE - BREREBER - fIWER
ERBELN - HE  BEEFBIHENKRE - HRSHE  BeETSTIASAIIR - BFE
A= I RIEERENEE) LOGO - FRARERR - MEEEIREIRIAE®R TR - 558 —EHAT - Fa
ETELIR - RPFRE - BN\EFREURBEHRE - FHERE - S IHwWNREE
BAR - MHEEEREAEE - ME PN

TIHRMAE I HENER
RISERAE BN ERE

STHEE
mERE

TREIEXFRIR

B JREREIREE

m FEABEREMEN
LR AR RBEE A S BT DIt

Py
—

o

o S=HCEE : FMAHEM - ML « BB ABERSEM R - BETmE KRE
ACHMEES m(—E—) - IKBEERER - Tl EF—IEEEFmARF - iSRRI -
AREEERA - WE=FIR -

o P AR (NayBO)ARKS - BEAFESYNBRBERER KR ESE
X B1E F(cross-linking) + EMXES D FEEYRIMEMRE - RIFGDRERRE
ER(ZE—) EEXER  TREP-IBEFENRF - WEZBATSLRETAOME -

73



EW{CLBHE Chemistry Education in Taiwan (EEERSE

N\

R

BISMEIAT) - S EEAMm - BRERLEZENGNTRE - WENUMFA -

o AGEEME : AATEGEERFNERDER - EXAGERT - BAXEIESRE
HROCR(EEM B ZERMERESNESHE L - &K5E - BzE  FMEEANSE
ZR - BEREEEAT) - B AGELNMRARETRA - B RPN -

o URIEZER : MRS - R OERMARICHE - MMLE - RRKLUKRNEE
MEIR B NUE - S E RSB R EOR SRR - IREE R RERIE AL -
WS AROKE - BBRESLREEERE - BIEMEANT - B RELE
FORENER A - ME/NFR -

o [AEEER . RILEMTRMABKNERZE D - BHEHHEOTRES RS
AT ARAGEN AR E - SRAMEEEREEETREM - BETEBER—E - ZAREH -
B—EX -~ BREKSID - FHIORE  GRFREeFENEE - SRR ACEERE
BRA - B -

o 3D ATEEEMH: REIATERCEMABEGMENAERRE  BxlX - AFFU
o FEE - DRESERBRESA N FHENERAN FHMRE - BBREILROZ
FESECREER - MERRENI) - A 3D nFEEZEHRA - WE\FK -

o HIFITIEME R LZAMENEE : —ENRBEBRNTERER  SSHRESAEREER
Wkt ; —2FEEEERERNWRE  BERS2NCUZEEAER - BEREIEREM
BRESCREINEE - mERBENTD - BREEHBEEHRA - WENFK -

o [EEABRE:  KEDZHAMERES : —SAMHRRELRERNREREE  ShEE
FEANMKEELRRENRE  LEEIRENERYE ; _SARBERERIEY-
S8 - MABEGERE - 53 " BHREER 5 - REREIEELOZREST
RETHRER - miERIBAMI) - MEEER A - B TP -

74



EW{CLBHE Chemistry Education in Taiwan

B= =B 2MREH

* T8 (Na:B.O7) FBHRKD - BESHFLE
MBI (B 1HEE) ELSRIER » EMEPVAD
F2ZHt (cross-linking) FE—itk - EBKMILLHIRS -
PVAERK 2 S8V E RS TEMWEPVARES - RS
BENEE (BRBAER) WU LLHISED - PVALRHIT
BREMEERMEIES (BTBRAMK) -

—RREBEHRATIERLE  SUHE
BROREAEE  BERHNSNSBEEREIER
BEREME « Bed 28 EREASE - RE
MRIBEE - FReNEREDFERER - B TRIRED
8IpHE - ERERIETAIRME S - REWTEMR

\N/ \N/

.
O 0 : - O
OH COOH
Ny “'D “'D N “'D ﬂ'i

BRRANNSEREE  TRELE  CREEE -

BN REES=EMEHFEE - RIFGEBN

75

fnam
BUESSE : et
| BB : 1S EE 2 BRI DE o 1
ADBWHETE - BB BB EO0E o AAT
S AR RBDSER o BUERL DR EEREDTS8R0 o

2. WIIRHOBUE - MA—HE - 1540522 BB « 85eHIM
SE=EHHR - ERREBRPIIDEH - ZIZ00A
MABUKBER - BRVENAHVBR - BIBH2
BR  FREETEECHZEBRE2AE - FHRD
W - BEF LERID - BHRRMAREL - BHE
PEENEUERT) - IREDKRMEETERT °

3. UREERBMEUF : MA— - 1854052288 - 8
MR EHE - BERREBRPIZDBE - BR
DENATNER - BEHBEE - FEEETER
enidBr2iit - HRSEERRERIZMEMNI) - 18
ST KMBEERERE °




EW{CLBHE Chemistry Education in Taiwan EEBERESER

14 ANEREEEDT
fnem
SELE Ty mes®
EEENIRETT « EHUIENRIMRS t 2 Al - BEED AR AR 2. RREIR | HE—REARF (6 1) - SETME
ARIEAREELNRGER  RECKES X By TRR, — THREE, - TRE. R TRE, KO8
FAEE - CHMERDF BRI NEERE TUMECR R A R TR
O VTS —— # TRE,  BTRAES B - EEUEHTIR
’ & BB I REERS -
SR BIELIAS -
BREARN SR EERUBH DR EA 3. BRLHYED - [IERPENERL LA - AR EIR B

 UYCIREE LE - MEPRMUERDRNRFEES

RELSEH ’ ‘/Eﬁ'rg oG 5 =
BRENML - SRARXE - FRERTEHMT e feosuimiaei i P

BRBSHEFFe” » Fo' MRERMBHEEELZE

T8 REAIEREERE o B RIEEEEE SRR 4KRIER ¢ KR AEXREK - DEFRIE
ERER — » Fel B M I S LR E RN KPRIRZAGHE - DIIRHRBR - KA
EE_CF:E s & el R BRI 198 - SEEAH - IBRS—SVFESKEIK
— BEPREBER - TREABOE AP - REUR
HZT—COO' e REAIEZRN T -
T TN S T NP 5. HEER - IBIRNXTROES - MRERA - FER
L pcon ﬁ—COO' ’ FERL A REEENGTHIRE -
o S -

FeX* + Fe(CN)y —» Fes[Fe(CN)glys) ‘
FH)

Elf AGEENMEEENRE « BIEGAGN

N RARBELEREESERREE

76



EW{CLBHE Chemistry Education in Taiwan

B\ 3D B FEEEEE REEAES

77



EW{CLBHE Chemistry Education in Taiwan

B+ BEABREEHALE

78



EW{CLBHE Chemistry Education in Taiwan

(8

bl A I

b

RS E

REERBHBECEEN P OLHEHEE - LIKEEE

BB AR 2B KFHIE - B

- TRIEM T RORERSER/NERRES - K& -

et

SEEITAEH(E 78) - " B EEHEIREER o - HERT/ N\ ERBHBEERMITH

EFZEFEE 101) - 202 —XPLEEREREFE -2 P -
EREEYN - B2 & FH http://memo.cgu.edu.tw/yun-ju/cguweb/Scilearn/Learning/

ConeLearning /HomeConeLearning htm

BIEE - (LR  BREERT - NEFBET - 20
BIEX - (EB2HZE . BREBARABCER - D2
36~39 ©

13 * n0.52-06 Hf - B 26~31
ZET - 2013 » no.52-07 87 - &

BIEik - (E2HZE  RIFNRSBEBEER : - RMBHBHT - 2014 - no53-05 #f - B

24~31 -

79



E R AN -X LN ARBE

BERBEEAE"™ .
E—XPHEERE | (EBRRKAIERETZ—

BEE? EmRE T R/KE

'EMUE X FRRPE
‘HEMEPEEBRGL

*leefengl126(@gmail.com

==

H Ay

it

BRE  AMEBNRERS  NURBEEAGELS2N? AVEEABRRRNRAEES
BH 2002 FEE - SFEREPEN "RERSHE, 22007 FEES "RREREBEEXE, B
2014 FRIHMEEZARABREES ST RN TBRRENFEAIEAE ™, SFEREHNEES
NESHEZTENSE  BEEEBANNS - BEREE - YPESRERIE - KREERS
K - ZEEHDIEF - AESFANEIR 2 —EEHEH - EMOHRE - FEFAER
o£%E  BEEZARKEBREEEE - http://www.spring.org.tw/ °

E—Up—ELIREIEREE "EERE . EATFES (LEEEREDRRAE LR
PHEWEF - TELEFAL R THBALL) FRE - AR+ _FEANASHELE - K25
HWE— THBACEERAREIER . FERBEETHE ZRIRVEERER® - LUSE
BEHRNBORIMERTAES - EEBLEHFENFDEE  HEBEEMBRBENEIEEENF
TEHEHRLE -"THBALL, REEES  KEREEFEERIIE ~ Color Chem ~ R
RURTTRIE - EEPREBEPHER  ARBRED FEEER - C2ERENHREEN - A
BEREERBAFRAFRIRE  AREERBRELSBERBRME RN BHRRET -
ARERHR - BREEN - BRTE - ERER22EEEE - EREEBFEFIL A
REEERBERR . ARERARER  REATBNZSE  t—XF5—KeRE "1
BMEAEERAKRBERE / RIERAVIE KB, BE 1 -

W

Chemical Society Located in Taipei Chemistry Education in Taiwan 2015, 2(2), 00-0
0

80



1 E—XPE—HeREGN

SRR : 103 K AL - https://www.youtube.com/watch?v=nMFpU3PLn 1&t=24 -

m BIE(CEEREAFRE

B D FRRENEREZEL - Fib—XPE5—"HHAC I NEREEREEENR -
PL103 BFEENS— "HEAlL, RREEY "AIRICEEREFRET . RERM - NMAEXR
RAREERNSDNELRE -

o REZW .TAIR(EERERRT.-
o REIFW : BREE - MENERET - BORLBERRE -
o RERME:ZHETNEH BELHE FSMSENBENNBMIIRRE  TEALRRE -

REZHRBTE 882/ BEGERSEEE - WIFESELE -

B ZOBIR - HBGAERERE

— -~ NAMBIEEE / 5E—38 /04/30

o EBAERBAECEERES B  RERR -
o BERTHEMEER  Let/AENZEBEER -
o BERERBEANZERT -

B. HEEERE
1. HEAABEANARE [ MEER ] WRETESISARE U533 "HEER, 2EXRE

2
Chemical Society Located in Taipei Chemistry Education in Taiwan 2015, 2(2), 00-0
0

81



5L RS KB

2ER (HEBWHEAN)-

2. BEAERBBEANSEEZERTERTEZLSH -

3. HENERBEZ2CEN T IRRRA - UeERaet28RIEE - BE - BERAR
ANEIB{EERFRaE -

4. BABSEHEAMEER - WETHOHERE [ MEER ) HH'J S

5. BESARNWBERRET - HENREELMERET ZBFO1T

6. HEMREE  BABHYEER I T RIRRZEIEAE pluSJHaE’:‘ 58 19 H#i=&E L - 2014
FHIFEZ " Surpise 1 http://exam.nctu.edu.tw/spring/ °

C. BHERE (A4—K)

THWAL, 2 TRIRCEERE R REEEE
Al
HEDIAR - EESRRER
BARaEt -
EERER :
INBINVS

RKECH TIERE , B9

- BIE(CEEMEERET /B 2HE /0507
A. ZIOLBE

o BERRBAR UEHEBLEBRIVEES R RERR - KREHEBRFER -
o BERERIRNERZZEER -

o BAERETVRIFEBCKRTERNRENITH

o BERHEZESRMfER HIEBERBECHER  HMBEHIEZMNH -

B. HEBEERE

1. HESIE2LBEZEESEMFERTH  HIEBERRBECHEE  EMBEBERNEZ
E”ﬁf,'—'ﬂﬁc’éi? FIRERVIA -
2. BEERBRAERZENZEBER  FANABKRETRANEZRRVES - TREERS

X

Chemical Society Located in Taipei Chemistry Education in Taiwan 2015, 2(2), 00-0
0

82



Chemical Society Located in Taipei

2 &

5545 B AEEE
TRERE @é@maz [ vEHR E‘fn':'n gt ] BES ; AR ERAERW [ BEZEm ]

3. %Eﬁﬁ%ﬂ@%&%%ﬁé?h e BEE - WREIBENEMBIRTH -

4. BARERERRE  UEAS(EEERIESE - BEE - B=ERA - 2HEKRFHEERFE
i - WRERHME B COKETERNFIEMOiTY ; BEMDAEIER NEIE - MRIHEERR
TR

5. HEIZHNEEENEMREET  BERRKERMET NS -

6. HPNaETEm N RIRINAETRE TIF - FAE WL N R ERORINAEIES| - S HBER
(&dbmARKE ~ XIREE - RLWHE )-

C. BERARRET "o E , 2B

- BR-REaT
ikll;
u,-,} J? .
%1 {
7 R 4 .
~ BR-RE&ET
:'J‘TL‘ ‘1 ‘; -NaOH R 2 i TJ\ :
i et ﬁ;}:’t’i Tixi “ “ ) >NaHC
N | 28 Rl . \ 4
O frer g
DL BT NaHCO313) OH+ % %R
LR REBED R
2 . EEFIREI-I-ZEﬁ—EW'/a\"

Chemistry Education in Taiwan 2015, 2(2), 00-0
0

&3



G5B BBE

A B 2 2 TAIREE

B4 PN E S ERBBRICERBIUE
RETABBRIERE RN -

BERERRT . REPME2EREm -

ERZEFE—RRETRF
R BEREREG - LT EsEMA41FEm

1. BEMANERARRARBRKERISMNKER - BER

wd ) s - ERAR LR - BRI
i '_;.;.g:_\ NaHCO;(aq)+CH;COOH(aq)— COs(g)+H,0(1)+NaCH;COO(aq) [1]
N 2. ESEEARRE  SMREREE  ERARER - e
e — ] RN
205 9’ A Zn(s) + 2HCl(aq) — Hi(g) + ZnClh(aq)  [2]
2o s mEpe mreETE B TEESRERRATSER
e BT SRTENEE - PRBHEHES pH3.1-44
pH<3.1 [F&4] - pH>4.4 &= - pH £ 3.1-44 HERE -
Ny . I HEBE—TBRBETE HEEEHES pH82-100 -
Pl et s®| | pH<8.2 RS - pH>10.0 FEE AL E . pH 7E 8.2~10.0 F52
e e e MR -
s 2 BERRMHBENERRARERBOGER  BER
Sns MY o ; fE - ERARSEEREE - (CEREREN]
= RMHEB_IEEEYER/ S=H /0514
A. ZOLBE
o EERBAMBELETCRE
. %Ehwﬁ&%;ﬁﬁﬁ“MMEééﬁ
o BARRIEEANTAE  KREBEANYERIEECSRIEBRNTTI
o BLNEMANE . BASEEATERBENEREE -
B. HEFRIRIE
1. HERECERSANMEREE  HEEY  THEFS=84 (DEBBELHNA
ERZ ) BERE  BERTRZHRES -
2. WEMEREFER  RPANMBEXEEN  TRHERATHRE - RREEESE
T - HERENGE - TR EEEEEERNES - AT BEIEEMES -
3. BEEBYREANBREECHAS ERERESEFNESEER RRTESES

ZP KN - BERERE

Chemical Society Located in Taipei

BREEANTEE  BEESNYERTEECRTERNT

Chemistry Education in Taiwan 2015, 2(2), 00-0
0

84



5L RS KB

714 - (ERUBEREFNEEEREF -
4. HEMEREERSREERVTHREENBENN - BESAIZHMTES 1 2ERMO
RS - FHRARBENRBERA 1 DEOLEHRS -

C. ZHEIEELGHBESHE (A4—3k)

\
\

THEBAL L BRNARE— T2 PEANEYER, BEE
#HAl
HENAR - RS RIS ¢
EfERE
RS KRS ME AR -
PrERAEBNEMHER (2P 31E  BEHRLEREHE ):
SRRIMIBRING :
PEECHERRE
HEERARBRA

D. HEMREIZSEHERER  EXRUBELHMIELE
1. HBEEFEEMRL

o HEIES : 1520~15:30 - Ib—HZPRAEOES -

o E—RERSHESE : MBI - BEEMZH NAEME . SEmRZAE 276 %‘)’% .
B1EmRKES 39~43 5% ~ GIETHARIRES 100 3% ~ SIEHERMNES 31~33 5% ~ KREBHEER
ARRNEO - WE 3 -

o FE_MRELOSGES 8t TH YI3 HO—18 (EBH#F ) 16:50 ~17:10 - FAIMIEREL -

Chemical Society Located in Taipei Chemistry Education in Taiwan 2015, 2(2), 00-0
0

85



b 1
A%
O
N
o~
3
oW
o
am
it
e

3 ST

2. BXREEmESR

o HMAMBEHRMNE EFE (1) WE(2) BB (3-6) BZE(7-8) HARAE (9-13 )"
MR EERSS (14-17 ) EZ (18) WEFT -

i,,@
|_\_—I L
'/£J< O AR

o~

= Q)
5 N

=2}
B EZAEK R

Ol | 1k
i |© 112]

2R 25 €D

4 SHEMEZERBREE

E. SHBERNBE - ERABEBEZLCE - WE S

Chemical Society Located in Taipei Chemistry Education in Taiwan 2015, 2(2), 00-0
0

86



5 ERESE
BIS{CEEREFEEERE / FMBMERE /0528 1 06/04

BA RN N EIREE MRS -
BEEERRECERAE E’\J?ﬁfn':'nﬁiﬁ °
BEBERTHE R RESE

HETEERE

HEMETERZEZ2EE SERENEEREEMMEERE  EZHEBLEEMEN -
ESHBEEREREFER -

AR EERRECERAEENERET -

HENS I E2EETEERENR - LHEFERYE  WAUHNGEEEEEEL B
JRE -

HENEZREEERRFTRMBELEST -

BEET TRIRCRERAREF. & B 6

Chemical Society Located in Taipei Chemistry Education in Taiwan 2015, 2(2), 00-0

87



6 : BARERETELM

F - BAIRCEERBEFEHITEER / 557538 / 06/11

A.

A o

C.

Chemical Society Located in Taipei

ZNBiE

SHBEEERERBANSTHBECHNEIEERRBEFHE
&EW@ImWMTEEMﬁf
EREEERERETHEETEF -

HETEERE

AR ERENAEREEMME[RE - WRIAKZIRR - BFLEERA -
248 ﬁmﬁﬁﬁ??é@§°

HENRETEREZE2EE  ESHBLBEFEREFER -
RES4STEERBERNETENREE LB T THBECHRFNEISERmE T -
ZEMUBE H B L E RIS LR FER -

HEMREREEE  FRARESRN - MBRRK - #FEREEZARF -

MR ERERIBEEESR - BEZ MmO REE
BAEET TRIREREREF, MITEER - B 7

88

AEAEE

Chemistry Education in Taiwan 2015, 2(2), 00-0

0



AN 1w

7 . BRR/REAEUL
N BlEEERBEEEREME /$1H8E /0618

D. #ZOBE

. BLESRH/SHEESE  SHRE - ABXER
. EBESBEBREFEDETIN LR

E. HEFEERE

1. HENEBHERDBLEFRIEEACE - BHFASHERESE

2. HENEESELMTETE RIS

3. HENEME R  BEMERSAR - IHSHBSERKRTETHD

4. HENSIEUHBBLERERX AERENOLOESORE - T—EIRFN IS E R N EEE

B EHREESNAE

BEEBE—HERE LAl 2 "TAIR(EEEREARRET ) AUKEE - ARHED
ﬂi‘zrbfﬂizﬁﬁ?ﬂ@%%@t BE TMEEARAKERREESE , WA "2014 BRIERIZEIEAE
e RBENREREEEFENTAK  Bit—X T He AL, 2 T AR R R R
RURRZRSREIARD - (BAME " —EIEER . - RRETA " MIEMEER . & "MEYER - #HEE
MRZ - XENHBREER  ANELEEEs—RAEBRZN  ARNELEgEs _RKAEaKZ
m- mMEENARE LBIRENSESE  SERETEEBENAEEFEFRNAES - 5 —2L£8A
"BERZ . NED 5 BERIES "RELENEEE, NED  SEHZRERBRIM
75

10

Chemical Society Located in Taipei Chemistry Education in Taiwan 2015, 2(2), 00-0
0

&9



S8 8E adhades

(TRBVE

i

ARNBENEBEAERLNUI IBE—FEFE "HHAL, 2 "EIREEERE KR
o RAUIEERBLEENRB S NERERR - MR EREESBNABRKE R &
¥E

o HWENRTHEBAZERE -

o BARRFTHRIBIEEMETHY -

o BRRFTAFZEEEERTFEEENBE -
o ERIpIEEMALERREIF -

o EHSRVEEREESHB(CBRRFREW -
o MMERE -

(DERESE

ERBEZIN N2014 RIFNBAIBRAE ", WEERRBPUES SN - BREREL
BENRE—ESEFEER BT IEIE—XF - HETHYELPFE-—BEREHBLEE
B RIS THRAL, Z TRIREEEREFRET . HERBETNRERATTL "BIFE

"EIBEL N AREBHERPIBENRERES NRIEW

o WRIBEFERICBEERZERN "EBR. FUBREGHK TS BERVEVETHRERN
B ERRET -

o HRBLEBEHZNS=2L  ZSRBERINFUROR - FEHNELEEEE "RE
EETHERNE T TESF - B AEENERNRR N TMRECAIRERRET -

o SHIfBE "IREEMAZER . BEHOUBE  ZBE ZHER  REBEEXZHHS
BRHMIZE - WSS KEOREERTTA -

o HEMRE "HRHEE . SRNEBUFNEFRERBFEMIFFEEMBMELTZE -
DL ERBEEEN KIS RAVIEY -

BEME—ESENERE - BENERRN - F2MFR000 - WE 8 FvR - B
RTEANTE TAEERE - B 9 PR - MR ERBNEAR - ARF2WERTTE - B 10 FA

/N

11
Chemical Society Located in Taipei Chemistry Education in Taiwan 2015, 2(2), 00-0
0

90



iﬁ ' gul Vi ~

.!' “‘\““q.:

10 : BEWEmTHE

m BELNGEIMERSZ

t—xhfE T RIFENERIBAE Y, 2HER - ENSENHEBBNZER - EUEA
BENOBEAZRNZT - £EEJUBRIBENRRENTE -

12
Chemical Society Located in Taipei Chemistry Education in Taiwan 2015, 2(2), 00-0
0

91



*
-

SUTTY +nun

i

ERELERINE— FTIBZER T - D PEFED IR -

FHVELA ER ER AL L ida# - BT AT 1R 7 /IR 17 - BTEIRE
BB FIHHIRE - R BNIAEIEARE T Bt Z 2 ATHIR - IEZWTELR - FHRASE
I 2 NIRTEERE » BT — A A EEEFPINA - EER G - B LAIKT - 57
BEEIE BHEEZTE EXREZEZHVEEZEN | FEERYEEYEEEHIIEW L&
ABIZ7#F !

b=

HEEHTFRAIEK - DIF AT RFIREMEETE - B —RELFETHIOE - —FERE
* - AAREHIANMEN B UL a7 - L EERIENLEEEE - THAES TR - FREZE
EIF  EMELEANMEANREEHVRE - ZIPIFEE  ERE - BREHERAEEEF - &4
HREHREERS [ EPRVEIE  FUEEH AT EE EmIE L an - LHF - 17
PF ZACERRNIGAE - IEEERKGIFBAFX T REBHTE - FeAFBH - FEIELLNT KA LF s st
7y

== N .
=2
= .

ZINE i BIRE IR — BT ERIFLE - BN EEIFZa: 18 PEFZN—EF
EFHENINE - MGIFEE (TS - EE—H LARZZF —EZTE & - 2
EE L T EEZIIERIE <R - AR HE TN BT ERGR - 18/ TR ARIE L FEE
Ml - BIRGE S A E S HIIRE

B T BN IIIRE - #1214 IR L S ARG X3 T FAIIEE
BIE - ZIERIVEFEE - BEDWNTEFEE « BEREBEE - iSEEEBIE - URFE L
PIETF - ELEEE BT HE LA R ER LA T E BT R A 8 - Bt Bt T
RDLZEZLIFE - (BFAEN B 1 E LG BT E L 2 & 2 (FHIACER -

PRt

:F

AEBTEEH S HEE R (HEA TN AR - B B E— B REARIEE
BEBHINGE - BRFIBRREH|ESUH - EEEHETHT T H A BN
TSP BRI R FR T IB R TATE I I AIRE > TATAEH B TREpehin s - Bio%
PEEEZHIENS /

B -
13

Chemical Society Located in Taipei Chemistry Education in Taiwan 2015, 2(2), 00-0
0

92



SR L RS FHSE

ENEFLLEABER B FIE SNBHILEE FRIFLELT - IRIEFLERIAEEE - AR TR
FHAIEETTEHRICHT - IR E — L EATAERTF G - (BERBK LT EL -
HEBXZBILMARZEGER - (BB LEEIERIVAIERER - BIEEFFUHEHE -
1BRE R FIEEA XN/ — T LRIF I - FAX R BB Fidldl  ERAXEEW
ETEHIX —FRHIRE - EETHR— F R EF2 A EAIKR - (BFIFE L E AR AHIN
BEZELRE ALl 8 BTN L - ENF PRV REZIIA B ERPIEIL
B..... °

ERBIERAZLNY R FFESHINT L - BEER PTG LRI E % - 151975
FFE R IPEEIEERIRLT - EBHH 1 (HE) WIEHEIL - EEZEEZELINFIZEF N
MU EEEE - EHEFREZZE - HOBHHREDTAFELLAIE LG - HERI T FEES
B 7 - FEAIEEE - ESTHREBE  SATRBIIXUEE - EXESL—KIE
HEEFRBH dodo - F& 1+ AKX -

ERBEHREZFEENZAENM - BEBRMES ? 5E BT Facebook B—EREEFRAIAE
Q: “EMEEEMNEREROERERE " RERERIEXE, ?
A: HBZE ERHUEBER/B=/IVEMRARE 8 EK 153 WEERIBRRERETH# -

B: FEPL - BRSNEITHERRKE  SRELREDL - &F/NEE - /NE2E - EB
S - BLEEE . T RIRZEMTECRAILEE ? |

C: MBRE ARG ZIREBHEFESEBIE TR  BESRIEZFoIAEIRME - &
BEKEHEEEHE "57, 87 M0 | D: BEZE  SEREEZMANEXRE L) \FK
ERZEAN BENEEZNAEUSL/NENRT  EBERV/VEE L BIEINNIERR -

i
11

ot

E: BE—BEITHA - LHERZENE ZIHEXAXFGn  BEEXRERENED - 5
INGSRERIR 7 H—RERR |

il

tARZELNEER - R—BRFEEZEANLEZ—ER - J2FHEEEEZAT - —
Hit E2ERNBETEEAFBE—XBE - ERETALEER  E50ALTEHERR - #R5%
A EERRE - BE—RERHBLEETE  LEERERNED - SREIHZES
EEPE (MMRXAUBRZERENRER ) ERVEHEER - RUBEH/NGELE - &%
ANE  MEEHZHEREMEREER K - H ER/EMTIEHRIEZ ANER - o2
RERZMMIRIBEZE - ARARER - WEPFRERMZRBZBRILZIK - WEHRED
A - KT —ERAMAURSRESRE - —EEEE - MFRAF 32 ThIFZK - BF LER

#

il

14
Chemical Society Located in Taipei Chemistry Education in Taiwan 2015, 2(2), 00-0
0

93



SRR il

HUGRE : T RAERR L BERILEE -

i

SERVERAUBRE:  ORREBIMCZARE - BLEEE/NS - AEREE DR !

MEEHEE

E—UDPEBEREZRIEE T - (CERAETEERELHRIOREEY - J2ZEFTEX
. EEEEHE  FNH (104 F 1 B) NEBEXEZ—  SPEEERE  —XPRK
BLEEERBRFE (L) —XPRELEEEREEZFE (P ) URIE—LPREEEE
=EEFE (F)-

ARAUEMNMSEEERN® - KBEEBBLOKRTNIBEIRCER - BIRYER - mE
B T RIFERNBRIBAE ™ WERMBXBERIET EMEEARKBRESENYG
BN ARSEMBZEAEBIRENESE - RFE2MHRENERRERA T REBLLEERE
e - U T RIREREL ., B R TEAUSSEREREMR " BREEE, &5
EEERER DARBRERERE . (CEEERENRER TCRZKERR - GoEREER
FHXHBEZRERA "HORREGZIE ) F - NEZRBENN TEREERER TR
BERR L THERRE L F - FEREZSNEENRBEZERS - woliieg " RBEERELER
WER ) WERY  TESHNBLETEREHTE TRRRBAIEAE ", WEFEKENE
- LUNZE "HEMBAT ., REAE: - WE 11 Fivr

15
Chemical Society Located in Taipei Chemistry Education in Taiwan 2015, 2(2), 00-0
0

94



b -
A%
-3
N
r‘.,w
%
O\

AEAEE

i

11" HEMEIL L TEENACER

+=5H
u lil\n CT=]

ESREERNNEFERPRMINE - BEEBEFORMBENET] - FRAMBHET - B
BRERMEES] - ERANHEREMZZRA_ LRENERTE - EHARS— "HEA
1ty BBEEY "EIR(EEERERRE L REEN - BRAEZERBEREEN 27T
FED ~ BB - RRBERITHREENFERBRBFZEHRENEE - BB AE
EIEEBEERE L RHE LHEE -

m

REIE—ZPATHER (BHHERE - RBERE ), MEIRINETEENIE—X F
EERHE (SRR ) 2% 718X - BEE - MERE - #BYF ; 3. b—2 P28
EBEAD (2010-2014 ): BEZE - THE Kb - BBE  TEXE - M4EX - BF& - W
BE - BRE;, HETSPEEER DL, BRREAEESE , MEEZARKBRRETSE ;
DIRMEIEAHABESENIFEHE - B8 - HEHMTTERTEBRKNCBHENTEE
ZE - ZREHEARRHSN TRERNBAEARE  WEELERI= -

16
Chemical Society Located in Taipei Chemistry Education in Taiwan 2015, 2(2), 00-0
0

95



T

“73 r #T@n%%fnln-l_ d

In7I:Ij r”f‘l@;n%%fnin J
1. BB :

/'\ /L:\/)?$’|' EJ/u\ﬁ% Plus

{EEBAPIESEER(L-2H)
BHA s 5 * | A s fig 5t
PiA ~ BIAE SE3A - 1048
_ |memn ERREHNRET) © FRASOBREN
F18 | mR=nNERARERSEN | BRRINREANEREN
9/6
i I S (0 e e
ETRERRIFC) PERSES  BRSHSBMNER
5238 |BR(—) B B BE s O DR
IR TR ERRIRS
013 |ERREMIRR - RERIRS
S AR BRI SE RS \
e - ) PVC
BER(T) | BROE BRBE S LSETE( M) « ;észﬁgm
=338 BSES(1 M)ERFRESSRIATR(0.5 M) =
9/20
ERBRIREC) EEEER
BRE) : EEEAE M KHP [ B st S S LT RINSBRIRES
BRC): ETRER@) | ETANES SR ER EREREE
B 1. Rk
B48 BECIETRE R
927 |ares 2. BEE e
BER(M) © ISTAIGEE et et
1. BREK
RS
2. PR
f;flgﬁﬁﬁiﬁmﬁim%% NN E TR SN EEEE RS
568 = a
10/11 BRES
S 1. Z 18 1. SIEE FiBgTESS
10/18 IR . e
2 EE 2. BEOHCEEE TEEEESR
&5 8 E 1.§j:§nn
OB\ reim ShEEE i
10/25 2 RXEEENMTVESR
= o g EABREMEE) BEWIEDE | SREETE - I
T \mesor)  BawmoE—) |[KEG - 2 - BERKeDR EXERRS

96




26— PRI BIFR " SBEEHE . —RNHBEBRRENZHIAS)
RERE : HHALLEBRERBIERE

(1) RERBEERAEHFH T
(2) Color Chem

(3) FRRFMEFEIRTTRE
(4) EEPHEEPRILE
(5) RAREAS FEHEK
(6) {EE2ERBENFHE
(7) BIS(LEERAFRE

@

‘ ®
D) \ e ®
s E&m NaHCO,
(NS CHicoor + 343
TR S A LR F&j
2% i

@ B NaOH B 3% k6198 M- 0219)
® QG VA Y QW , NaHCO BN CHicooH+ R &

FEAFIR AERDG

97




3. MM E PRIV AEREMAER - 2ZMEESHL PIRE)
N~/ FBE-FBINR->RE
4. Hth=3(

— N TERREREBRIREAE P,
1. HEBEEARRR : UEFF< + &
(2 B 3ERE+2 E 2R - 3¢ 2 [EY3ERA+1 BRI+ EEFARER - 30.)
PIEERE®$ (2007 BRRBEIEAEBEZEIRESBRE)AA - EFFWEMNITHIEBESR
"ENE L ZRLAUTTEE -~ InFEN - PAKETEEERFLEN R FRIR A B E BRI AE -
2. MEBEAVEEES)  MEEEDILRE - hTEE - PRERER) - ZEIRE -
(1) FEHEZREAS : 5 B 19 HAIAREEIEZE -6 B10 HAHSREERE -
(2) EEERS :
(a) EERE  HHFHM—RXERSIFE - AZLUEENRASNEEEEN T VE
X BEHERRET  RCEBAFEEIENEG  KE—BAXHEREZRE
RERAE R
(b) &E :

% AEEIER - 8 | S0l PEEREAA | £ L] - IRERIWK
HEASTEARE | FBRFAS RRET |5 EEREBSTH D
- ZF 0 RIRIE(50~65 | FiRAED - —MRISHE | (80~85 1) °

) LREELFE - | £PE(70~80)

- & FILAE - B
=X RS TREN . BB
EEEER TR - 0
| zeome . patsss
ST43(85~95 4)) -

98



(c) Efthsefpl

paLh

T
— BT
—— ik

o S ;m%
! E—dksh
FER

———— /
(&K - SEHTEE - EE LR - WE)

7

MR I

L))

SE AR B -
Lyl e 2] i Y

i fE
QLGl S

BEFRAENET L
AR |
ot ThE ey

(3) AX :
B .

3. BE

(1) KEEZREAS . \BE—EERX -

(2) EEH :

AR RRETHEZRIZREBEEFST - MEERERERERFNIE
EEREAER BN/ REZ-EEIEH -

(a) EMEMNRBYELSZELLN 15 BK(RZBESIZSKELRGH A/ ) ERE

5o

(b) EREENELE—BRNEERR - LKERSFFEEEE -

% WEBRREE REF=8

L=
BEJT

ZEt) Dt
ERAR - RENBETNEEZES A -

BB G - WA R STUR -

(c) IREE : ERERFE  FEABORRE - JEWRET - AE 0t
A - AR BERRET °

AN
771

it = B 21
(d) BB EREE
TR R -

4. RE

prvzy

=

(1) KEAZEAR | \BEE—EBX -

(2) #FH  FEE  BROES

TESE R AR

99

SRME .
WREHRIR - FUBLIBBEE  REE—BE

FE2IREHEE  SHERE - BEEXRBNIBEX -






