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R 1988 FRIFPHERIZYEPIBRIZSEH « T SBIHAL20 K

HE] 1988 FRFPHEREYE RIS 2 T
— FERABETFSRBH R —

TSR - EMET MR
HNEER SRS wEEEER

I

RERTRERERERR - —EREAMERER - 1988 £HBERTHENE
FRREETHENEXENRFERS - TERABEENREERE  REE+
ZHE "HFREEAS, Wi - R HEeEE > R 19%9E=HE
NEE AN -

REHEFAEFIEARN "R B, 1 TR, SRR

( Key Stage ) Wi » MSETIMEG - EUEEREES -

B—EREE (M KS1) : DUME— - “HERBERKENS - WIS/
&5 -

R (M@ KS2 )  KEHKR=~AEHRBLE - MRS -

B=EREY (R KS3 ) : KENKB L~ NERBE  HERRERESS
AL -

HEVURKEY (MR KS4 ) © WHEMKRT - —5&24  HERRER— -
BB -

SRPVEIRT S H ( Oxford Science Programme ) ZHi— AR
RO, B0 - RWESRAKIRITE] 1988 ERIFFHEHAEME ( the Science
National Curriculum ) RRTIRY—EABLEBIHIHE - HERARHTET

( Oxford University Press ) {31993 £EHfiK » #EREBY 3 (KS 3)FIEFEEE4 (KS
HEM - HARKBNT =R ¢
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[ :FEEY 3 (Key Stage 3)]

PSR #5331 ( Oxford Science Programme )

£E4R( Year) B 4 (Module)

¥E#2 4 @1( Looking at life )

R4 YrSa R ( Microbes and health )
Y8 5. &Y)( Materials and mixtures )
B ER 475 ( Living with electricity )

Y7 Part 1

BN ( Sight and sound )

TEAYHEER( The active Earth )

A Zecdhié#ER( The Earth in space )
54X HER( The Earth in balance )

Y 8/9 Part 2

SLEFHYYYE ( Making new materials )
REAYMML( Energy changes) '
3 ( Looking into materials )

L 4=Y7ia] T {¥( How living things )

M FEF T8 F3( Using electronics )

N SEBhHAYTI( Forees in action )

NS ~ | m W W A % o

Y 8/9 Part3

[ EREEY 4 (Key Stage 4)]
4 EERIREF X E B 2H# ( Oxford Science Programme )
E4R( Year) B # (Module)
O HERRTASE( The Earth and beyond )
Partd4a |P F7EEMH( Waves and currents )
Y10 O HArEpRE( Life and health)
R YR IURAY( Materials and models )
Part4b (S JJ5E#E( Forces and energy )
T 4& A& Systems for life )
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U S4580FYE( Making and using materials )
Y11 Part5 |V BEERBUH( Energy and environment )
W FtEHEER( Sharing the Earth )

HEEMR S (O #) 8 oA - SHHSRE
1)24FFHE ( Students’ Book ) ...... fteLEBR .
Q)EATREME ( Teachers Resource File ) ...... atEmmes -
EEBRTRAPHIRIRAVEERE » HARNER S ME - JhERE 4
(KS4) ByPartda - partdb RifHEE-HEEBEA o parts —t—ERGHA
HERER— - R_SENE - ZEHREIT KS 4 PERR "B B
il

BHEARIRR G
B4 BFH ( Students Book ) ELMHHE ( Module ) BBIRMTIARAY -
FrffSiH( Module )AISHER © " H—HEMRETMRZARESET  2—R
ERpARGE - WEE - AERSEERE - HARESEE - FNRH - WK
F(kit) - WS - BRREEH, - PRF -
" Key Stage 4 , IBH LB, BERAE_MEBME » XK :
BAE R : PREME ( Materials and models") °
B U : 3EsEe YR ( Making and using materials )
HHEREBRSEEEAEET - #ERTXAE 3 ~ I HNRTAF - HEHR
TURANEARRIT ¢
(B R - YEBEAY ( Materials and models ) )
551 H5T - WRTRDIE TREMERHLERNN Y » SRS -
R RMDIER TR AR -
552 BT - M eRE - ERTENGERRE FRESE R » HUTRE
IR R T ERSROARK -
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3 85T RHSRUTREARYRNSY - ESREERYRNASRE
B BEREE  URREER -

5 4 5t - ERRMNKEEA T EYENE - DRI -

25 85% : SCRENE | BTFRERR—PENRESE-RFEEN - €8
EE - mELURRMEIER -

% 6 BT : R — SRR R RK -

(BE4E U : BUEEAEFYE ( Making and using materials ) ]

51 85T © ZENEENG - WO - SMELUIRRITAES) - MHTFERMET - MR
EE FRATRNBNE - RN FROIREUZA =18 -

2 857 . IENRAWMEEESR - FRINER AW HSEEANYRNEE
HBGE -

53 BT ¢ SRHIDRAYEE - BUE R —AHNRE -

554 BT AW (FLR) AR R ML B TR EERN -

8 5 BT FHAFERFRESNYRUBRIRE -

86 857 : ARSIV - EATHR - BB - YOk - RN BRELE -

ORI THR/NETLS R —)

TEFIENSE SR

PEEEREAMNAS - HEWGIHNTTE - RAHERENER
EREREIIET LARENRERAREED - EASENRARRAL
HRME - LRSS - MRS - BAES AR
TR RYH LI - RSV BBR L » TR - HWKATSE
P TANAES] - EISRINSRIENRET - REARELII - WERRATH
BN - TRNSHEREENNE -

2 AR | AN - B 17 EERPE R - MY
®  HERRCSN BN 3 ERT XA

()R RIS -
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Q). BEEFIWHE -
Q)-RPEWHEER -
FERFYENEIR S EATRIERE T - HIDITYIRERTRES
(D)-FHBERR -
Q) FRBHIBERFH -

SRR BRI BN PR - REERERBEITEMR - B2
TEFFIEER G ZREE B —Bath - BEMSEKNRREERIFE
BRARR - AIEETEHN RN — SR - BT BIATTRREAELURER
ST - Bk - DHERARARE AT ORE L - [ - ZERHE
Hjieh - BEBERRAERS ¢

ERI7IES: ( establishing ideas )
BEABERY ( investigating further )
EFFAS: ( applying ideas )
SFHT U 11 — YEER F(Matter and particles ) :

ULl Y BRI ( Matter and particle )

MEITTRERERE - WRSRE RN -
LBEEH - FIH—ERRITEEP R E

2 - RN - RN -
2. ERS AL R R ?
3. AL E AR ?
4. WAL F AR ?
YRRRLT -

SEYRBRGE/L AR - REY
AE o BN FARERET - R —#F R
T BRAT - LRERWROERET (R—#
RT) - BRRET - 11 KEEERTE
RIFEIRL TR T »
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5.5 F - BmTROTFRRR/IMLT - EfCH

AR ?

HRRTNEERAC—emiET S 06 § v
JATHRFISES) - :gf;f:i
6. BN METEET T - @RI ? qméwﬁ@@
7. AR TR TR MRS FEEFRES

7 - HRRIRL T
ARRBHITSE

TEX-VHREER - plssEn - B’A

WA . EZR
W BRI - REMETREEEN | T i T gy R

B SUIRM - = FORMMLTTRALE
8.6 LSRN 2 - M ATE = Coaely
IRIEERRE R -
0. HFE M - BT LR RRNS

ao

T

AR ?

BB RENAR LR - ERE
TERBE SRR » R DUGE W 4 SRR ST RSt
RIS - I H AR T TR AR R -
KRS
FEEVEEE  PU0 - SIS - it
A EftE{SES o - e ey
m °
10. 5 TEVUEEHE © EWi(transport) - T3¢

(industry) « BB (hospital) - {RITEE)
(leisure) - FERHERE T H @ FIH—BRM
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B PRI F AR eI -

B'KE ( camp fire hazard ) :

B (Phil) I ET (Paula)$E R 8 11— KA
BER - RETERREE 28 ke I8
BITAE - B HENE  E RN S
KKHIERRE - ERAEHE T —aRms [
BMBCES I KRR - 2R - ERR |
HARE AR -

12 R R SR EN - ISR R

& f 1 ?

13— T AT SRS + SRS

RER B 2
B B RER R -

AT - ARFTLUE TS W SR N
S RAHLISINDITK L > AR
g - ;
B RR AR R o B

BRI LR TSR, ? :
15. B IR SRERRIOSK | - BELEE

AT ?

16. B —EFKBRE TN - B E8

PIBYSRINS T M B4 T -

2R BN TE SR -

bR RS 2 T -

AR EREE TR IINTA | -
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TRIGTEIK -

EWAREEKE FERR - iR Sme
RZBARIKE - BT HESPFR - ffLaF |
FAECIR A S TRIS AR R TR 225K,
A eI TR AE B B A W R LR D
FHES SRS -
1T.RABZER (FHERy) BRUKERTH

Cilkg
18. R R ErR R E P HKER -
AERHE R ?

DI RERATE A T RER RS
HRARNEBRMEYREHEFERTRATH - RRBSAEASENRER
X > B SEEEML Y RN - B TSR —E
BEROENRE - RENEMLESYNRBREARISE B &3 - Jit
DESM BER A TF A T BB RTRE - BIEFREASMRRAREH
AUMES - HRAEN—KRE - ZAREREMEBNEMAERTE
U2.2 RV (Refining oil)
SRR 8T
U2.3 &5 HME (Meeting the demand)
aMhSERIMAS ST
U2.4 &5F(Polymers)
R DT
U2.5 HIE %8537/ r#8(More about polymers)
SLENRERS T
U2.6 82 F: IR (Processes and problems)
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[ 7w w0 A5 2 h
SEH U2.1 — AlEEESOil and its products) :

U 2.1 A EES, (Oil and its products )

AR

-

A
b
g%t
EiE BRI AN R EE R
B - CBRANE N TR - HR
NG RR G S -
LB AT G A -
2. S — e F TR A I - v e
AHAREF S ARBNET | & ke CH,
A REMES  CHBAEW | o
(oiD & ' Akt C;Hs
(petroleum) (FIIHT—#) - HitKIE THe C.Hu
TUHIES » E B B 57 A1 B (erude IR CsHy
[&Y5 CeHig
oil) + BUHR— BT RSB FER s oM
MEBESY - TERRELAY - B b CoHis
C
R AR AR TR ;f Py
MG 10£122

- EASRBEAERN SRS M
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-
HRANEREREHMPHY—SERELAS
Y - BEHEBRREASVN—EBRL

8 - TR TERZEA T RTH5I H H

B - SERETRRSMS - H CI__(I:_H

3. TREALAY , METERIVESENT Pll PII
SRR ?

SRRIETERTIN TIRMR - 2850 CHe RN : SEH
aEg b TH o3 ST + 506 C BT -

G il FIR TRPERFERBFEE T
SEREHEIE AWRRSFR - BE FIRE
HAHMTRBR A - RIFRAIAEEHE 8. FH R 5 R R S
SE—EEWIINE : DERIRERE  (PIORGE) -
& - 9. SERTIEES Bt - BH—BS

6. NROMEARANTENINE - FIHF TS (ERESRYHE
AR R - —EERENS T - AR
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kR 1988 FHIF PR E RSB IIL R L ST BUE3 20

TR EER  FREROHERNRT  H—E) -

FESSMRIRABRIR ? 0.3 FHBRR N E RS
EYHIMIREY A 2 BV 7 SRIR(R
BEEIEY R -

TRIHESFENS8Y > Ef2 W/ THURELEYERST
FRANBREFERURGEE@YAAR NWEREDS (BRER) %

% - — R YR SR 7
Y | AFPRETEE THEVHIRBRS
Papiiit ] 1-4 SR - EeuKE - RIBRY -
g 5-10 IR - EREAME - HOIRME -
e S 10-15 5 MM BT ~ BERELKME - SR -
S 15-20 B R - MAARE RN ELE -
8| 20-40 RS R - HEXE - ZRRRE -
BEY 0Lk RS IR - WAXE - SRERE -
¥R STS HyHELE

H 1975 {EBAMR » RRANBRERR L - RETERS - Bif - it
( Science-Technology-Society * filif§ STS )=EJNBSZ HENE - IR T (HHAFIE
WA Jsst - ERERREGIE AT @R SRR
EERIBEFE R ( The Association for Science Education fiiif§ ASE VB
£ STS M - URRHE=ESH - AR :
(1).1981 sEHRE Tt @RI | ( Science in Society » fiifg SIS ) -
(2).1983 sEHAR TRt SARASAYEIER | (Science in a Social Context » filif§
SISCON ) -
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(3).1984 SEHER T REEPRORMBELEHT | ( Science and Technology in Society
filif8 SATIS )

1988 £ T MFHESAS  WRITENTE " RO, 11 (BE
1, 0 UTRERA STS B2 » ZEXIEENNERY T RAEMT R
BNERKE , RELEH . TR EREMNIRAER S - DU T AR
B R | SEEMAN AT SRR - S - MR
U - PRAEE-REEYN BREE B ERRE— I -

H N0 R T S N & B+ B
RERBS STS B -

SEHT U6 — HEVR- WEEMNE (Counting the cost -The economics

of materials ) :

U 6.9 3tBEYHE ( counting the cost)

FIXAHIHEFECER)
| rsrmmeLate 80%
| ki 11%
oo 3%
AT 2%
¥ RREREY  15%
« BRBGE 1%

L2 st LA 1.5%

H [xmemrranER
¥ G4E 10 (Mg

mREEMR > MREEHESR LR
#® > BELREP—EAT - BREGLA
BIEHARBGE KR - AIREHSEAERER
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EARHIYIR o EERR BRE R
i -

R - A BHNARNNERE  rxs— | wmE -
RERANRER - IFEERATUNG  »

IS TSR - Bt -
180T IR Rk I TR EORE 2 T%&T/
23BN T RIEORI AR E TR 2 N jf?ﬂ
3. BHRSE R B ?
4 KBS RAATS (RS AN ? ﬁ:
SAERE > G BRI ? l’l.é*ﬁ“ Y
CERE  BEESVREKGHERNE TR mg
AIBAIIERS ? K IRBEERE
7B HAE - AR R B AR 7
SRR AT FIAR (VB AR REINOADR - T
SRR RS TR R R, R
S 2
AR

88 (aluminium) # (copper)
B3ZE (ceramic) B (glass)
EHE L (concrete) |Ahf (wood)
WE LRATIHNYE . -
I FERSEMEIN T EYEEBEAR o S
fa ?
10. g8 bP R RE A EE AR RIREL 7 19
FORERREFRLEfTER ? o B R ERRES
EESREEH ?
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LBEESEREMERRRAZ L TYIERBERE=THHERT
FFFIHREE ? ((FEERERRL SOTRSGEMSHLARTL -

EPRERET )
2ATRAR—EENTARRERSEY 19 RS TR
2 B Mg 2
BARHNTENGETATEEEEY 20, REAERNZ S THERE
WERHSACE - HEATHRE . OEITRR ? AR
B ? P32 AT 2
ROMEMRE -
B SR ERAEORE - TR
HIT SRR -
1455 — B R LML 7
15 BN R AR A R A PR
R ?
TEL S S e o T
%% 7 N
17.100 2T ENRRRMEEE S ? o ¥ &
ISR IR = | SRS F S
o GURRY - mAeERER - Lo [1L [

SRRIEE - PINRER - RITRE?
ARMEREE LT ES VRS

E-BCEIAMAL) 1

S-BE MR ILEHE) 15
LR 250
(i 15

W 400
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A BE
REEAHE EREBLSEINS  AtREeEn T RLEENR A
K SRS - AR SRR SERE - HEEREHMEE - R
TGRSR - BANREREE - SANEFIOR - iaREy
TR ERRRERERRENANERER - SN ARSI NER
BARRIERALR L - REWRIE T EEER -
FRAMNERFASBH N2 NOEEAS S TWENS s - &f
FHS - HERELS - BUERVS ST AER - NARERER - IWEERNEH - &
REBTOBEHET © QIFEREHR - RRASUFAITEN AR LB
FEBUHEER - (ERSTTHERS R -
EREFTOREEN L - ENYENSREEAMIGETT - £RNeg
B RSB M T IR R 8 R
— USRS - BB - REEERREETN - RNAEER - FHEAEY
BURILEHE -
ZRRE BRSBTS LB R G B - RABEE ] - RS
% STS HELA:
=AML B A X BB AR -

BERE

1. Oxford University Press » Oxford Science Program > 1993 » Oxford
University

23038 - R 83 - &I STS BREHMTMN(—) — 3XH SIS J SISCON FH#j
AALEARIEL - BiE -

3555 - B 83 » £ STS BEHHFM(T) — JEBI SATIS 7 »
AltaAREL > Bk -
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45FLE B9 - HEEE B RPERENRERTMEEHE - WHEAE
5 BitATARIEPL - A6 -

[bffsk— - B4 R 2424 U HK]
B R : Y& B (Materials and models)
R1.1 #5193 ¥ (Sorting out ideas)
[R-FHEEFEN% S (Ideas about atoms and the periodic table)
R1.2 HRIEM(Looking for patterns)
TR B (Classifying the elements)
R1.3 {2 ##(Chemical patterns)
H B S REE (Looking for patterns in properties)
R1.4 [FFRIEE S (Atomic ideas)
B TFESE R (How ideas about atoms have developed)
R1.5 B T H#E(Electrons and shells)
BRI THITTHR(A closer look at atoms and elements)
R1.6 %R BB E(Columns and colours)
H AR B2 (More patterns and properties)
R2.1 & & (Joining up)
&Y - |ATR J1(Compounds,bonds,and electric forces)
R2.2 /57 f(Chlorine reactions)
R SRS (Looking for patterns in the chlorides)
R2.3 @459 (Explaining bonds)
SRR 798 (Covalent and ionic bonding)
R2.4 §RISTEH S M (Joining and breaking)
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7 K5T(Molecules and macromolecules)
R2.5 {4 51X A (Combinations and equations)
BEBHYEHE(Calculating with valencies)
R2.6 75 &9 #8(Bonds in action)
E R #AYEES (Using ideas about bonds)
R3.1 E %309 5398 (Sorting more ideas)
FEWS - B%G - MET-RI$2(Melting,boiling,ions,and bonds)
R3.2 JRMEM{Y (Changing state)
I - WREAIS M AR, F-(Particles in solids,liquids,and gases)
R3.3 JXMISE AT (Solvents and solutions)
YAAREET I (Dissolving and precipitating)
R3.4 E&H7ERI#(More bonds in action)
HIRBIATE 2RSS B (Detergents and more bonding effects)
R3.5 IR 52 & M(Solutions and metals)
B - @15 M(Dissolving,salts,and metals)
R4.1 HHFR(Work it out)
RFBAISTFRBANETHE(Calculating with atomic and molecular masses)
R4.2 [LAIRIFIRE (Percentages and problems)
E% RAM 5 RMM K3 (More RAM and RMM calculations)
R4.3 {EFHH_’_.&%I‘ﬁ(Using chemical calculations)
FEFIPERS (Predicting and investigating)
RS.1 ${L,88BIE (Oxidation and reduction)
SEIES A 7@ (Redox reactions and electron transfer)
R5.2 B TSR iti(Electrons and cells)
BB BIE(Some electrochemical effects)
RS.3 H{MHTAYRFZE(Looking into electrolysis)
EHERABI(Currents through solutions)
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RS5.4 EHNB{LB 3T (More about electrolysis)
H SR HRIFFS(More predictions and investigations)
RS.5 fli(Corrosion)
&MU Ak(Metals under attack)
R6.1 SZFERBHE#E(Reactions and rates)
ISR EZER (Investigating rate of reaction)
R6.2 [ZfEBIH (Reaction factors)
PR RAY K 3R (Some factors affecting rate of reaction)
R6.3 X 7 P (More reaction factors)
R A/NRIRE (L INAY ST BE(The effetcs of particle size and catalysts)

BAH U - BESE8E6E AY)’E (Making and using materials)
Ul.1 YRR F(Matter and particles)
E#E - WATRISAERYRL T-(Particles in solid, liquid, and gases)
Ul.2 { AR TRIMRAIBNA(Gas pressure and volume)
F S MARYRYTT B (The behaviour of trapped gases)
UL3 RIMIARE EBRR(Gas volume and temperature)
SR SR (Gases expanding and contracting)
Ul.4 S ERIRHFE(Looking into gas laws)
BT - BIRNE AT —i5 83 (More on pressure,volume, and
temperature)
U2.1 A3 %ER(Oil and its products)
Fhi45 FIAY¥7 R (Useful substances from crude oil)
U2.2 A (Refining oil)
S} Hi(Separating crude oil into its fractions)
U23 FFEHME(Meeting the demand)
tEE M MERTIMA 4 F-(Splitting and joining molecules from oil)
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U2.4 ®53-F(Polymers)
SRAY3-F(Chain-like molecules)
U2.5 HIWNE S&/2-THI#4(More about polymers)
SUEAME B/-T(Making and modelling polymers)
U2.6 #8%2 5 [RE (Processes and problems)
R-F#94 A (Forming and using polymers)
U3.1 JEE A1 (Fertilizers and nitrogen)
T IMFIXHEDR (Soil and the nitrogen cycle)
U3.2 EAYB5E 84 Fl(Making and using ammonia)
RS FEEEAY {4 (The importance of the Haber process)
U3.3 AR ROE(More about fertilizers)
T RBGERIFU(Fertilizers from the factory)
U4.1 A8(Common salt)
XA MEL /LSA(Extracting and splitting sodium chloride)
U4.2 ¥ T 3 (The chlor-alkali)
BB A FNHLBYE (Useful chemicals from salt)
U4.3 Y5 ¥ SaRIE(Solutions and problems)
SR T3¢ (More on salt and the chlor-alkali industry)
US.1 #H898ERS (Looking at materials)
I - R F(Grouping, choosing, and using)
US.2 & F&(Fit for the job)
AW - FEMHSEERE (Selecting, stretching, and compressing)
US.3 #1HE(In the frame)
FLEEMENYE (Looking into materials for window frames)
U6.1 B SV EERS (Looking at mixtures) '
BN (UR) HAMixing particles together)
U6.2 I ARNEER (More about disperse systems)
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B - BB - WHEAFLIRHE(Sols, gels, foams, and emulsions)
U6.3 SRMF IR (Making emulsions)

A A MIRTEES (Investgating emulsifying agents)
U6.4 R 3E(From sour to salt

¥ - RBFIEN(Acids, alkali, and salts)
U6.5 # H & Z{E % (From sunsets to spread)

— AR EM (Some disperse systems and detergents)
U6.6 E2¥)(Mixed materials)

—;ﬁjiﬂﬁ%&ﬂmﬁ(&me composites and their uses)
U6.7 B8t + I¥ES] (Looking into concrete)

B4 - REHEM{(Mixture, strength, and reinforcement)
U6.8 E BRSSPI (More composites)

M - BRHEAIRYI(Sheets, fibres, and fabrics)
U6.9 2 E¥HE(Counting the cost)

YIE B (The economics of materials)
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— B B R=RBESTSREERZHE
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[(MEAH]
BARERES T SHERE 2
RS T SE~E?

S T STERFERMFK KT THIHELA ? B ?
5| AS T SFHE?
RGaE
BEEH

e T ¢y
#5768 9 By
BrFes ¢ & SHeE B

-102-



S T S FREAIRITE BIH/HLI6H

SISEHT X

—R -H - R=ZHESTSHERIZULEK
HACHIIHfmRS i

RPZERUE IO | RLBES RPN BRERGGE T AENAER - 8T R
ERAYmERL - AT HRERAMAEER (FUER - 2RSS SAMTER
BERNEIEE - HEL - BRE - AESEMHTE - Rt enAEEE
EHTEMRIR - BHIRIAESR - WEHEERE - B enE R R
e =& MR ARG RmALEERS - 582 - iHEgHBE(STS)-
(BRELC - K86)-

AEHEFHRE  FREFRAT i EFSBUHRBARARERE - 580
FZPRNETAIRER - BRMUERE - NS SR s
BIAR " RAMERBNERAR ) - ZERSBETHENSTA191)ES T
SERREAFCRINANRIEAE - Mit/NMES T SHORBR » /s
ARRAREEH S T S &R - FAMILMERAE - BEREESHENR
# - DAaREORBE - SUiEnsag - SWRELEYITE) - Wit > BHERKK
ST SHE » HGHFHE LRGSR -

OB BB ERK  RORIBEE S (B SHE - NBETFERRE -
PERLERFIRORSRFERSD - SRESREZREBENEE - B2
NEHATERE... 5 - RTREREERTIEE IR ? MRS RE L a8
PR - BERNEMRNERNBRES S T SHFTEEEHNSAR
S T SERREHY - REMUIBIEIOLRIE - DIZEIRIZS - RIB A - RS
= —R2EE -

HBREENFGH « BT BRI LB - S48 FEEFRBE
BRRRBRRAR - HHERREAY - ST SESBRWEHRSBEVEIA (&
—) o MH S T S ABEANRIE —SEEINERE - SULRIMBR - BiEmn
EEME SENNERE ARG EREEN LSRR SERER -
EIORSEENER  (ZBE - R34) RREERIEN Y -
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BoH/*I16H

F— ' STSHEKBERILE

ST SH#E

— BRI R

DMEAETE R E R E Yy - BA
FIRYINEEAFREE

DUt B St IR np B R B P
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Melting, boiling and dissolving are
all’'exariples of physical changes. In these, adding
or taking away energy simply rearranges the
particles of a substance

Chemical changes always produce new substances.

ppear and are replaced by

* entirelyhew substancéswith their own properties,
2

physical char , chemical ch are hard

Divide the photographs into two groups.

Decide which show physical changes and
which show chemical changes. Make an accurate
record of what changes you think are happening in
each photograph. Draw up a table to show where:

® new substances are being formed;

® energy changes are taking place;

@ the changes can easily be reversed;

@ chemical changes are taking place; or
o physical changes are occurring.

B Imagine you could see particles with the
naked eye. Discuss with a friend what is
happening in two of the physical changes. Draw
accurate particle diagrams of what you think is

going on.

Talk about two of the chemical changes. For
one of them identify and write down:

@ the reactants and products;

® the formulae of each substance;

® a word or symbol equation which describes the
change.

. Visual stimulus
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S *Respiration <Fermentation <+Corrosion <Combustion -Mixture
[N - N

*Pure <+Endothermic .

" On the reaction trail

*Photosynth
sutiag1oxd

- Look around you! You can often see evidence of
change. Reactions occur everywhere, but you have

" to train yourself to spot what is going on. .
Sometimes the evidence suggests'that change has.
already taken place. R

*Salt
nuohg.

“Work in teams and look carefully at each part of the; e
drawing in turn; use the surrounding key words to' *
p your thinking. Discuss what chemical changes~ -

*Alcohol
2[qDIS. spuog.

DY

1541910

[nm:{.

uonypnbg. siznporde

What chemical changes can you spot

happening in the picture? Make a list of these.
Brainstorm some other chemical changes that occur
in everyday life and add these to your list.

Share out the key words which surround the

illustration among the class. Make Factfile
boxes around the words. Then organize them to
make a wall display.

Visual stimulus @

Discuss each chemical change in more detail.
Draw up a table of facts about the changes.
Use some of these headings to get you started.

® Reactants
@ Reaction conditions
® Speed of reaction

® Reaction
® Products
® Energy changes

What evidence is there in the illustration that

some chemical changes have already taken
place? Make a list of your observations.
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@ Simple chemical reactions

Chemical changes

Chemical changeé (reactions) produce new chemical substances. During a reaction an input of energy helps
to break apart the particles in the reactants. Energy is released when the particles are re-combined and
rearranged to make the products of the reaction.

20!

%s}

x M2

Reactants move closer together.

Old bonds are broken — new bonds are made.

New substances (products) are formed

Raw materials

Many useful substances occur in nature. Raw materials from a variety of sources can be converted into new
and useful products by chemical changes.

Coal can be burnt to
make heat. It also con-
tains a variety of useful
raw materials. Chemical
changes convert these
into soap, dyes, per-
fumes, paint, and a
range of other chemical
products.

e

TARS

Rocks and minerals
from the Earth are a rich
source of raw materials.
Many metals can be
extracted from ores
found in rock. Rocks
and minerals also pro-
vide other useful mater-
ials such as lime,
ceramics, and sand.

@ Factfile

Air might not seem
very useful. However, it
provides oxygen for you
to breathe. Oxygen,
argon, nitrogen and car-
bon dioxide can also be
separated from air by
cooling it down.

6

Rt
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Crude oil is a mixture
of very useful chemi-
cals. These are separated
in an oil refinery. Some
can be used as they are.
Others are chemically
changed into new pro-
ducts such as plastics,
paints, and drugs.
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Simple chemical reactions ‘\@

Patterns in chemical reactions

There are millions of different chemical reactions. Chemists like to group together (classify) reactions which
have similar changes taking place within them.

THERMAL

DECOMPOSITION:

carbon dioxide.

Reactions in which a single substance breaks up
when heated into two or more new substances.

CaC0,(s)—Ca0(s) +C0,(g)

Calcmm carbonate proéuces calcium oxide and

Reactions.imwhich twosahshm(someﬂm 3.
more) combine: to-mak
2Mg(s)+0,(gF—2MgO(sks." - L
Malgnslum plus: oxygurpmduos.maqpesl'
oxide:. s

Simple balanced equations

® A chemical equation tells you more about the
substances which take part in the reaction. Equa-

tons may be written in words or symbols.

Word equation

Sulphur plus oxygen produces sulphur dioxide.

Symbol equation
$+0,—50,

® A balanced equation is written in symbols and
always has the same number of atoms of each

element on both sides of the equation.

Unbalanced equation
CH-0 > CO-+H O

Balanced equation
CH,+70,~5C0O,+4H0

solid (s)
gas (g)

@ State symbols show whether a substance is

liquid (1)
dissolved in water (aq)

State symbols are used in equations.

S(s) +0,(g)—S0,(g)

Rusting — a simple but unwanted reaction!

Most metals corrode when left in the atmosphere. Rusting is the special name given to the corrosion of
iron. This occurs when iron is left in moist air. The presence in the air of dissolved ions such as those in salt

seem to speed up rusting.

4Fe(s) +30,(g) + 6H,0()) »4Fe(OH),(s) Iron rusts more quickly in some conditions than in others.

Constants: Room temperature Kind of nail Time
1
Cotton Paraffin i
wool seal | Open to the
1 atmosphere
Tube full of | | Calcium Boiled f
inert argon chloride to (air free) Tap water 1 Brine
gas dry the air water 4 with air |
Air 5 Air v Air 3¢ Air v l Air v
Water  x Water x Water v Water | Water v
Salt x Salt X Salt X Salt x ! Salts
No rust No rust No rust Rust | Rust
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Testing, testing!

Rajinda and Paul work for BAL (Bedton Analytical
Laboratories). They have worked there since they
left school. They applied for the job because they
liked chemistry at school. They really put their
knowledge of science to good use.

Many firms and organizations send substances to
BAL for testing, so that they can find out what the
substances are. BAL answers each query quickly and
sends a written report.

@ Simpie chemicai reactions

When a substance comes in for identification it is
given a number of chemical tests. Each one gives a
clue to its identity. A single test is usually not good
enough as it does not provide enough facts to
identify the substance. A number of tests give more
information and help pinpoint its correct identity.

Most, but not all substances Rajinda and Paul test
are compounds. Sometimes they use special
machines to help them identify chemicals quickly
and accurately. But often the substances that come
in can be identified using simple chemical tests.

Tests that can be carried out

® Appearance Looking at a compound will often
give clues about the element(s) it contains. For
example, blue compounds often contain copper.

@ Analysis of physical properties This provides
information about a substance’s possible structure,
e.g. covalent compounds do not conduct electricity.

® Melting point Every substance has a unique melt-
ing point. The :nelting points of unknown com-
pounds can be compared with those of compounds
that have aiready been identified.

o Flame test This identifies metal (positive) ions.
Compounds which contain a metal ion burn in a
hot bunsen flame with characteristic colours, e.g.
sodium compounds burn yellow.

® Chemical tests for negative ions Simple chemi-
cal reactions can test to see if a compound contains
chloride (C1-), sulphate (SO, 1‘) or carbonate
(CO,*7) ioms.

® Solubility in water Some compounds are soluble
in water, others are not. A compound’s solubility
can give information as to the ions it might contain.

® Other tests are used when required to provide extra information.

i Bedton Analytical Laboratories JL

Test

How to test/What to look for

What to look for and expect

Flame tests

.| straight away,

T
Clean a nichrome wire in a hot bunsen burner flame. Dip the wire in some |
ii dilute hydrochioric acid to clean it. then add s smail amount of the substance !
to be treatad. Put the wire in the hot bunsen flame and look for any colour :

BO0000

Potsssium Sodium Calcium Copper  Bsrium  Strontium

Solubility tests

solubis} or does not dissoive at ail (insoiuble)

Put 100g of water into a clean beaker. Add a few grams of the substance.
. Dacide whether it dissolves (soluble), only dissolves when heated {slightly

A compound will be scluble it it containe:
it ® sodium ions (Na”) e potassium ions (K*)
® nitrste jons {NO,? ")
+ chloride ions - except if it is sitver or lead chloride
¢ suiphate ian ~ except if it is caicium, barium or iead sulphate
A compound will be insaluble if it contains:

. onde iong (077} * hvamxld- ions {[OM™) ) (unless it contains

ions (€042~ K* orNe~)

Tests for negative
ions (anions)

Tast tor chioride ions (C17): Dissolve a littie substance in water. If water will
not work use dilute nitric acid instesd. Add one or two drops of dilute sitver
nitrate solution.

“Test for suiphate ions (SO,*"): Dissolve a little substance in water. If water -
will not work use dilute hydrochioric acid instead. Add one or two drops of ¢

bariurn chioride solution.
Test for carbonate ions (CO3?°}: Add one or two drops of dilute hydro-

i chioric acid to the substance. if a gas is produced, bubble it through lime :

i_water and look to sae what happens.

"Chioride” - “
silvar nitrate dilute
solution h

All in a day’s work!

One day Rajinda and Paul were asked to test a number of unlabelled bottles
which had come in from Bedton school. They had to be identified before they
could be safely disposed of.

@ Background reading
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Simpie chemical reactions \@

1 Rajinda looked at the first compound. She knew only three substances which
were black. Tests showed that it did not conduct electricity and had a very high
melting point. When she did the flame test it gave a blue colour. Rajinda‘tried a
test of her own: when hydrogen was passed over the heated compound a pink

powder was formed.

2 Paul’s first substance looked trickier. He tested its melting point: 419K

(146 °C). When he heated the substance strongly it liquified and turned brown.
It was very soluble in water. Paul thought it contained covalent molecules. One
of his testing machines told kim it contained carbon, hydrogen and oxygen.

3 These crystals easily dissolved in water forming an alkaline solution (pH

10 +). Rajinda found that the flame test gave a yellow colour. The crystals gave
off water when heated but the white solid which formed seemed stable to
further heating. This basic compound reacted with hydrochloric acid to produce

carbon dioxide gas.

4 Yet another white compound. Paul quickly found out that it was insoluble and
had a very high melting point. He deduced that it must be ionic and probably
contained a group II metal. Its flame colour was a bright crimson. The
compound dissolved in dilute hydrochloric acid. Adding barium chloride sol- s
ution to this gave a white precipitate. st

(s

5 Rajinda looked forward to testing these beautiful crystals. She knew that
brightly-coloured compounds usually contain a transition metal. The crystals
were very soluble in water and decomposed on heating, producing water and a
blue powder. A white precipitate formed when dilute silver nitrate was added to

a solution of the compound.

6 The last substance was obviously very different. Its appearance indicated that it
was a metal. But which one? Paul tested it and found that it was not magnetic.
He took a small piece and it burnt fiercely in air. It seemed to combine with
oxygen. He did another test and found that 2.4 g of this material burnt to give

4.0 g of a white ash.

Jackground reading G@
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@ Simple chemical reactions

Questions and activities

Collect the labels from a range of household

products and /or cuttings from magazines
which show everyday chemicals being used. For
each chemical decide on

® the raw materials which are used to make it;
e the kind of chemical change used to produce it.

Put your answers together in a table with these
headings:

Substance Raw materials Chemical change

needed

- Use an atlas to help you draw a map of the
world showing the major sources of these
valuable raw materials. Use different colours for the

different materials on your map.

e Oil e Coal ® Wood
e Sulphur o Natural gas @ Bauxite
® Wheat ® Malachite ® Haematite

Brainstorm all the useful new chemicals that can be
made from these raw materials.

C Study the following reactions.

C,H,,0,(s)—2C,H,0H() +2CO,(g)
2FeO(s) + C(s)— 2Fe(s) +CO,(g)
2AgCl(s)—2Ag(s) +CL(g)

CuO(s) +H,S0,(aq)—CuSO, (aq) +H,0())
2Na(s) +Cl,(g)— 2NaCl(s)

S(s) +0,(g)—S0,(g)

a Classify (sort) each reaction into one of the fol-
lowing groups:

e Combination e Decomposition® Oxidation

@ Reduction e Fermentation e Neutralization

b Explain why each reaction fits into the group it
does.

Research how fermentation reactions are used
to make beer, wine, spirits and bread. Make
an interesting poster out of your findings.

\g Questions and activities

What kind of chemical change might happen
when:

a petrol (C;H,,) burns in a car;

b milk of magnesia (MgO) neutralizes stomach
acid;

c iron rusts;

d yeast and sugar makes bread rise;

e lead ore (PbS) is heated strongly?

Write down a balanced word or symbol equation to
explain what is going on.

Put together words which go with the one in
the centre and you have a word burr! This one
has been started for you. Copy it out and add some

more words. (Mg heat
Cquatign : particles

Choose some other words from this section and
make some word burrs of your own. Try to connect
them to make a spider diagram.

Bert owns a small garage. He tells his cus-

tomers that in the old days the best way to
protect cars from rusting was to cover all the
exposed parts with grease. Some people do not
believe him. They think that paint, rust inhibitor,
chromium plating or something else must be better.
Plan an investigation to prove Bert right or wrong.

Remember to think about:

e what you will keep the same;
e what you will change;
® what you expect to see changing.

Design and make a database for the different
kinds of chemical reaction you will come
across in this book. You could follow the design of
the one below or make one of your own. Add to
your database as you go through each section of

this book.
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At the flicks

Miss Flavell, a science teacher at Bedton school,
likes to get her class involved in practical activity.
Some of her class were having difficulty in coming
to grips with how reactants change to products in
chemical reactions. What really does happen to the
particles? Watching a TV cartoon gave Miss Flavell

an idea. She knew that the moving cartoon was
made up of lots of individual images, flashed on the
screen for just a fraction of a second. Then she
remembered making flick book cartoons when she
was at school. Why not make ‘reaction’ flick books,
to show chemical changes in action? Try some out
for yourself.

Rules for making your flick book
Read these carefully before you start.

1 Make 15 blank pages.

2 On pages | to 5 draw particle pictures of the
reactants coming closer until they touch.

3 On pages 6 to 10 draw the particles in the
reactants rearranging to form the products.

4 On pages 11 to 15 draw the particles in the
products gradually moving further apart.

§ Arrange the pages of the flick book in order with
number 1 on top. Then staple the book together.

6 Test your flick book to see if it works! Think
about ways in which you could improve it. What
happens if you add more pages?

Here are some ideas to get you started. Later you
can think of some of your own.

® Hydrogen (H,) and oxygen (O,) molecules react-
ing to make water (H O) molecules.

o Nitrogen (N,) and hydrogen (H,) molecules
reacting to make ammonia (NH,) molecules.

@ Carbon (C) reacting with iron oxide (Fe,0,) to
form iron and carbon dioxide molecules (CO,).

® Methane molecules (CH,) reacting with oxygen
molecules (O,) to form water and carbon dioxide.

G.estions and activities {'9
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