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'HWDLOHG�XQLW�FRQWHQW

,Q�WKLV�VSHFL¿FDWLRQ�EROG�WH[W�UHIHUV�WR�KLJKHU�WLHU�RQO\�FRQWHQW��,WDOLF�WH[W�UHIHUV�WR�SUDFWLFDO�
LQYHVWLJDWLRQV��ZKLFK�VWXGHQWV�DUH�UHTXLUHG�WR�GHPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�

Throughout the unit

���� 5HFDOO�WKH�IRUPXODH�RI�HOHPHQWV�DQG�VLPSOH�FRPSRXQGV�LQ�WKH�XQLW

���� 5HSUHVHQW�FKHPLFDO�UHDFWLRQV�E\�ZRUG�HTXDWLRQV�and simple 
balanced equations

���� Write balanced chemical equations including the use of 
state symbols (s), (l), (g) and (aq) for a wide range of 
reactions in this unit

���� $VVHVV�SUDFWLFDO�ZRUN�IRU�ULVNV�DQG�VXJJHVW�VXLWDEOH�SUHFDXWLRQV�
IRU�D�UDQJH�RI�SUDFWLFDO�VFHQDULRV�IRU�UHDFWLRQV�LQ�WKLV�XQLW

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�KD]DUG�V\PEROV�XVHG�RQ�
FRQWDLQHUV�

D� LQGLFDWH�WKH�GDQJHUV�DVVRFLDWHG�ZLWK�WKH�FRQWHQWV

E� LQIRUP�SHRSOH�DERXW�VDIH�ZRUNLQJ�SURFHGXUHV�ZLWK�WKHVH�
VXEVWDQFHV�LQ�WKH�ODERUDWRU\

7RSLF��

The Earth’s sea and atmosphere

���� 5HFDOO�WKDW�WKH�JDVHV�SURGXFHG�E\�YROFDQLF�DFWLYLW\�IRUPHG�WKH�
(DUWK¶V�HDUO\�DWPRVSKHUH

���� 5HFDOO�WKDW�WKH�HDUO\�DWPRVSKHUH�FRQWDLQHG�

D� OLWWOH�RU�QR�R[\JHQ

E� D�ODUJH�DPRXQW�RI�FDUERQ�GLR[LGH

F� ZDWHU�YDSRXU�DQG�VPDOO�DPRXQWV�RI�RWKHU�JDVHV

���� ([SODLQ�ZK\�WKHUH�DUH�GLIIHUHQW�VRXUFHV�RI�LQIRUPDWLRQ�DERXW�WKH�
GHYHORSPHQW�RI�WKH�DWPRVSKHUH�ZKLFK�PDNHV�LW�GLI¿FXOW�WR�EH�
SUHFLVH�DERXW�WKH�HYROXWLRQ�RI�WKH�DWPRVSKHUH

���� 'HVFULEH�KRZ�FRQGHQVDWLRQ�RI�ZDWHU�YDSRXU�IRUPHG�RFHDQV

���� 'HVFULEH�KRZ�WKH�DPRXQW�RI�FDUERQ�GLR[LGH�LQ�WKH�DWPRVSKHUH�
ZDV�UHGXFHG�E\�

D� WKH�GLVVROXWLRQ�RI�FDUERQ�GLR[LGH�LQWR�WKH�RFHDQV

E� WKH�ODWHU�LQFRUSRUDWLRQ�RI�WKLV�GLVVROYHG�FDUERQ�GLR[LGH�LQWR�
PDULQH�RUJDQLVPV�ZKLFK�HYHQWXDOO\�IRUPHG�FDUERQDWH�URFNV

���� ([SODLQ�KRZ�WKH�JURZWK�RI�SULPLWLYH�SODQWV�XVHG�FDUERQ�GLR[LGH�
DQG�UHOHDVHG�R[\JHQ�E\�SKRWRV\QWKHVLV�DQG�FRQVHTXHQWO\�WKH�
DPRXQW�RI�R[\JHQ�LQ�WKH�DWPRVSKHUH�JUDGXDOO\�LQFUHDVHG

��� Investigate the proportion of oxygen in the atmosphere

���� 'HVFULEH�WKH�FXUUHQW�FRPSRVLWLRQ�RI�WKH�DWPRVSKHUH�DQG�
LQWHUSUHW�GDWD�VRXUFHV�VKRZLQJ�WKLV�LQIRUPDWLRQ
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���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�KRZ�VPDOO�FKDQJHV�LQ�WKH�
DWPRVSKHUH�RFFXU�WKURXJK�

D� YROFDQLF�DFWLYLW\

E� KXPDQ�DFWLYLW\��LQFOXGLQJ�WKH�EXUQLQJ�RI�IRVVLO�IXHOV��IDUPLQJ�
DQG�GHIRUHVWDWLRQ

7RSLF��

Materials from the Earth

���� 'HVFULEH�WKDW�LJQHRXV�URFNV��VXFK�DV�JUDQLWH��DUH�

D� IRUPHG�E\�WKH�VROLGL¿FDWLRQ�RI�PDJPD�RU�ODYD

E� PDGH�RI�FU\VWDOV�ZKRVH�VL]H�GHSHQGV�RQ�WKH�UDWH�RI�FRROLQJ

���� 'HVFULEH�FKDON�DQG�OLPHVWRQH�DV�H[DPSOHV�RI�VHGLPHQWDU\�URFNV

���� 'HVFULEH�KRZ�VHGLPHQWDU\�URFNV�DUH�IRUPHG�E\�WKH�FRPSDFWLRQ�
RI�OD\HUV�RI�VHGLPHQW�RYHU�D�YHU\�ORQJ�WLPH�SHULRG

���� 5HFDOO�WKDW�VHGLPHQWDU\�URFNV�

D� PD\�FRQWDLQ�IRVVLOV

E� DUH�VXVFHSWLEOH�WR�HURVLRQ

���� 'HVFULEH�PDUEOH�DV�DQ�H[DPSOH�RI�D�PHWDPRUSKLF�URFN

���� 'HVFULEH�WKH�IRUPDWLRQ�RI�PHWDPRUSKLF�URFNV�E\�WKH�DFWLRQ�RI�
KHDW�DQG�RU�SUHVVXUH��LQFOXGLQJ�WKH�IRUPDWLRQ�RI�PDUEOH�IURP�
FKDON�RU�OLPHVWRQH

���� 5HFDOO�WKDW�OLPHVWRQH��FKDON�DQG�PDUEOH�H[LVW�LQ�WKH�(DUWK¶V�FUXVW�
DQG�WKDW�WKH\�DUH�DOO�QDWXUDO�IRUPV�RI�FDOFLXP�FDUERQDWH

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�WKH�EDODQFH�EHWZHHQ�WKH�
GHPDQG�IRU�OLPHVWRQH�DQG�WKH�HFRQRPLF��HQYLURQPHQWDO�DQG�
VRFLDO�HIIHFWV�RI�TXDUU\LQJ�LW

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�WKH�FRPPHUFLDO�QHHG�IRU�
TXDUU\LQJ�FDOFLXP�FDUERQDWH�RQ�D�ODUJH�VFDOH��DV�D�UDZ�PDWHULDO��
IRU�WKH�IRUPDWLRQ�RI�JODVV��FHPHQW�DQG�FRQFUHWH

����� 'HVFULEH�WKH�WKHUPDO�GHFRPSRVLWLRQ�RI�FDOFLXP�FDUERQDWH�LQWR�
FDOFLXP�R[LGH�DQG�FDUERQ�GLR[LGH

���� Investigate the ease of thermal decomposition of carbonates, 
including calcium carbonate, zinc carbonate and copper carbonate

����� 'HVFULEH�WKH�HDVH�RI�WKHUPDO�GHFRPSRVLWLRQ�RI�GLIIHUHQW�PHWDO�
FDUERQDWHV

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�

D�� DWRPV�DUH�WKH�VPDOOHVW�SDUWLFOHV�RI�DQ�HOHPHQW�WKDW�FDQ�WDNH�
SDUW�LQ�FKHPLFDO�UHDFWLRQV

E� GXULQJ�FKHPLFDO�UHDFWLRQV��DWRPV�DUH�QHLWKHU�FUHDWHG�QRU�
GHVWUR\HG

F�� GXULQJ�FKHPLFDO�UHDFWLRQV��DWRPV�DUH�UHDUUDQJHG�WR�PDNH�
QHZ�SURGXFWV�ZLWK�GLIIHUHQW�SURSHUWLHV�IURP�WKH�UHDFWDQWV

����� 'HVFULEH�WKH�HIIHFW�RI�ZDWHU�RQ�FDOFLXP�R[LGH
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����� 'HVFULEH�KRZ�FDOFLXP�K\GUR[LGH�GLVVROYHV�LQ�ZDWHU�WR�IRUP�D�
VROXWLRQ��NQRZQ�DV�OLPHZDWHU

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�WKH�WRWDO�PDVV�EHIRUH�DQG�
DIWHU�D�UHDFWLRQ�LQ�D�VHDOHG�FRQWDLQHU�LV�XQFKDQJHG��DV�VKRZQ�
SUDFWLFDOO\�E\�D�SUHFLSLWDWLRQ�UHDFWLRQ

����� ([SODLQ�KRZ�FDOFLXP�R[LGH��FDOFLXP�K\GUR[LGH�DQG�FDOFLXP�
FDUERQDWH�FDQ�EH�XVHG�WR�QHXWUDOLVH�VRLO�DFLGLW\

����� ([SODLQ�KRZ�FDOFLXP�FDUERQDWH�FDQ�EH�XVHG�WR�UHPRYH�DFLGLF�
JDVHV�IURP�FRDO�¿UHG�SRZHU�VWDWLRQ�FKLPQH\V��UHGXFLQJ�KDUPIXO�
HPLVVLRQV�DQG�KHOSLQJ�WR�UHGXFH�DFLG�UDLQ

7RSLF��

Acids

���� 5HFDOO�WKDW�K\GURFKORULF�DFLG�LV�SURGXFHG�LQ�WKH�VWRPDFK�WR�

D� KHOS�GLJHVWLRQ

E� NLOO�EDFWHULD

���� 'HVFULEH�LQGLJHVWLRQ�UHPHGLHV�DV�FRQWDLQLQJ�VXEVWDQFHV�WKDW�
QHXWUDOLVH�H[FHVV�VWRPDFK�DFLG

��� Investigate the effectiveness of different indigestion remedies

���� 5HFDOO�WKDW�DFLGV�DUH�QHXWUDOLVHG�E\�

D� PHWDO�R[LGHV

E� PHWDO�K\GUR[LGHV

F� PHWDO�FDUERQDWHV

WR�SURGXFH�VDOWV��QR�GHWDLOV�RI�VDOW�SUHSDUDWLRQ�WHFKQLTXHV�RU�LRQV�
DUH�UHTXLUHG�

����� 5HFDOO�WKDW�

D� K\GURFKORULF�DFLG�SURGXFHV�FKORULGH�VDOWV

E� QLWULF�DFLG�SURGXFHV�QLWUDWH�VDOWV

F� VXOIXULF�DFLG�SURGXFHV�VXOIDWH�VDOWV

���� 'HVFULEH�HOHFWURO\VLV�DV�D�SURFHVV�LQ�ZKLFK�HOHFWULFDO�HQHUJ\��
IURP�D�G�F��VXSSO\��GHFRPSRVHV�FRPSRXQGV��E\�FRQVLGHULQJ�WKH�
HOHFWURO\VLV�RI�GLOXWH�K\GURFKORULF�DFLG�WR�SURGXFH�K\GURJHQ�DQG�
FKORULQH��H[SODQDWLRQV�RI�WKH�UHDFWLRQV�DW�WKH�HOHFWURGHV�DUH�QRW�
UHTXLUHG�

��� Investigate the electrolysis of dilute hydrochloric acid

���� 'HVFULEH�WKH�FKHPLFDO�WHVW�IRU�K\GURJHQ

���� 'HVFULEH�WKH�FKHPLFDO�WHVW�IRU�FKORULQH

����� 5HFDOO�WKDW�FKORULQH�FDQ�EH�REWDLQHG�IURP�VHD�ZDWHU�E\�HOHFWURO\VLV�
�H[SODQDWLRQV�RI�WKH�UHDFWLRQV�DW�WKH�HOHFWURGHV�DUH�QRW�UHTXLUHG�

����� 'HVFULEH�FKORULQH�DV�D�WR[LF�JDV�DQG�WKDW�WKLV�OHDGV�WR�SRWHQWLDO�
KD]DUGV�DVVRFLDWHG�ZLWK�LWV�ODUJH�VFDOH�PDQXIDFWXUH

����� 'HVFULEH�WKH�XVH�RI�FKORULQH�LQ�WKH�PDQXIDFWXUH�RI�EOHDFK�DQG�RI�
WKH�SRO\PHU�SRO\�FKORURHWKHQH���39&�
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����� 5HFDOO�WKDW�ZDWHU�FDQ�EH�GHFRPSRVHG�E\�HOHFWURO\VLV�WR�IRUP�
K\GURJHQ�DQG�R[\JHQ

����� 'HVFULEH�WKH�FKHPLFDO�WHVW�IRU�R[\JHQ

7RSLF��

Obtaining and using metals

���� 5HFDOO�WKDW�

D� PRVW�PHWDOV�DUH�H[WUDFWHG�IURP�RUHV�IRXQG�LQ�WKH�(DUWK¶V�
FUXVW

E� XQUHDFWLYH�PHWDOV�DUH�IRXQG�LQ�WKH�(DUWK�DV�WKH�XQFRPELQHG�
elements

���� 'HVFULEH�KRZ�PRVW�PHWDOV�DUH�H[WUDFWHG�IURP�WKHLU�RUHV�E\�

D� KHDWLQJ�ZLWK�FDUERQ��LOOXVWUDWHG�E\�LURQ

E� HOHFWURO\VLV��LOOXVWUDWHG�E\�DOXPLQLXP

�NQRZOHGJH�RI�WKH�EODVW�IXUQDFH�RU�WKH�HOHFWURO\WLF�FHOO�IRU�
DOXPLQLXP�H[WUDFWLRQ�DUH�QRW�UHTXLUHG�

���� ([SODLQ�ZK\�WKH�PHWKRG�XVHG�WR�H[WUDFW�D�PHWDO�LV�UHODWHG�WR�LWV�
SRVLWLRQ�LQ�WKH�UHDFWLYLW\�VHULHV�DQG�FRVW�RI�WKH�H[WUDFWLRQ�SURFHVV

���� Investigate methods for extracting a metal from its ore

���� 'HVFULEH�R[LGDWLRQ�DV�WKH�JDLQ�RI�R[\JHQ�DQG�UHGXFWLRQ�DV�WKH�
ORVV�RI�R[\JHQ

���� 5HFDOO�WKDW�WKH�H[WUDFWLRQ�RI�PHWDOV�LQYROYHV�UHGXFWLRQ�RI�RUHV

���� 5HFDOO�WKDW�WKH�R[LGDWLRQ�RI�PHWDOV�UHVXOWV�LQ�FRUURVLRQ

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�D�PHWDO¶V�UHVLVWDQFH�WR�
R[LGDWLRQ�LV�UHODWHG�WR�LWV�SRVLWLRQ�LQ�WKH�UHDFWLYLW\�VHULHV

���� 'LVFXVV�WKH�DGYDQWDJHV�RI�UHF\FOLQJ�PHWDOV��LQFOXGLQJ�HFRQRPLF�
LPSOLFDWLRQV��DQG�KRZ�UHF\FOLQJ�SUHVHUYHV�ERWK�WKH�HQYLURQPHQW�
DQG�WKH�VXSSO\�RI�YDOXDEOH�UDZ�PDWHULDOV

����� 'HVFULEH�WKH�XVHV�RI�PHWDOV�LQ�UHODWLRQ�WR�WKHLU�SURSHUWLHV��
LQFOXGLQJ�

D� DOXPLQLXP

E� FRSSHU

F� JROG

d steel

����� 8VH�PRGHOV�WR�H[SODLQ�ZK\�FRQYHUWLQJ�SXUH�PHWDOV�LQWR�DOOR\V�
RIWHQ�LQFUHDVHV�WKH�VWUHQJWK�RI�WKH�SURGXFW

������'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�LURQ�LV�DOOR\HG�ZLWK�RWKHU�
PHWDOV�WR�SURGXFH�DOOR\�VWHHOV�ZLWK�D�KLJKHU�VWUHQJWK�DQG�D�
JUHDWHU�UHVLVWDQFH�WR�FRUURVLRQ

����  Describe how alloying changes the properties of metals, 
including:

D smart or shape memory alloys, including nitinol, an 
alloy of nickel and titanium
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E� JROG�DOOR\V�ZLWK�KLJKHU�VWUHQJWK��LQFOXGLQJ�¿QHQHVV�
(parts per thousand) and carats to indicate the 
proportion of pure gold

���� Demonstrate an understanding that new materials are 
GHYHORSHG�E\�FKHPLVWV�WR�¿W�QHZ�DSSOLFDWLRQV��VXFK�DV�WKH�
creation of new shape memory alloys for use, for example, 
in spectacle frames and as stents in damaged blood vessels

7RSLF��

Fuels

���� 'HVFULEH�K\GURFDUERQV�DV�FRPSRXQGV�WKDW�FRQWDLQ�FDUERQ�DQG�
K\GURJHQ�RQO\

���� 'HVFULEH�FUXGH�RLO�DV�D�FRPSOH[�PL[WXUH�RI�K\GURFDUERQV

���� 'HVFULEH�WKH�VHSDUDWLRQ�RI�FUXGH�RLO�LQWR�VLPSOHU��PRUH�XVHIXO�
PL[WXUHV�E\�WKH�SURFHVV�RI�IUDFWLRQDO�GLVWLOODWLRQ��GHWDLOV�RI�
IUDFWLRQDO�GLVWLOODWLRQ�DUH�QRW�UHTXLUHG�

���� 5HFDOO�WKH�QDPH�DQG�XVHV�RI�WKH�IROORZLQJ�IUDFWLRQV�

D� JDVHV��XVHG�LQ�GRPHVWLF�KHDWLQJ�DQG�FRRNLQJ

E� SHWURO��XVHG�DV�IXHO�IRU�FDUV

F� NHURVHQH��XVHG�DV�IXHO�IRU�DLUFUDIW

G� GLHVHO�RLO��XVHG�DV�IXHO�IRU�VRPH�FDUV�DQG�WUDLQV

H� IXHO�RLO��XVHG�DV�IXHO�IRU�ODUJH�VKLSV�DQG�LQ�VRPH�SRZHU�
VWDWLRQV

I� ELWXPHQ��XVHG�WR�VXUIDFH�URDGV�DQG�URRIV

���� 'HVFULEH�WKDW�K\GURFDUERQV�LQ�GLIIHUHQW�IUDFWLRQV�GLIIHU�IURP�HDFK�
RWKHU�LQ�

D� WKH�QXPEHU�RI�FDUERQ�DQG�K\GURJHQ�DWRPV�WKHLU�PROHFXOHV�
FRQWDLQ

E� ERLOLQJ�SRLQWV

F� HDVH�RI�LJQLWLRQ

G� YLVFRVLW\

���� 'HVFULEH�KRZ�WKH�FRPSOHWH�FRPEXVWLRQ�RI�K\GURFDUERQV�

D� LQYROYHV�WKH�R[LGDWLRQ�RI�WKH�K\GURFDUERQV

E� SURGXFHV�FDUERQ�GLR[LGH�DQG�ZDWHU

F� JLYHV�RXW�HQHUJ\

���� 'HVFULEH�WKH�FKHPLFDO�WHVW�IRU�FDUERQ�GLR[LGH��XVLQJ�OLPHZDWHU�

���� ([SODLQ�ZK\�WKH�LQFRPSOHWH�FRPEXVWLRQ�RI�K\GURFDUERQV�FDQ�
SURGXFH�FDUERQ�DQG�FDUERQ�PRQR[LGH

���� 'HVFULEH�KRZ�FDUERQ�PRQR[LGH�EHKDYHV�DV�D�WR[LF�JDV

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�WKH�SUREOHPV�FDXVHG�E\�
LQFRPSOHWH�FRPEXVWLRQ�SURGXFLQJ�FDUERQ�PRQR[LGH�DQG�VRRW�LQ�
DSSOLDQFHV�WKDW�XVH�FDUERQ�FRPSRXQGV�DV�IXHOV
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����� ([SODLQ�ZK\�LPSXULWLHV�LQ�VRPH�K\GURFDUERQ�IXHOV�UHVXOW�LQ�WKH�
SURGXFWLRQ�RI�VXOIXU�GLR[LGH

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�VRPH�SUREOHPV�DVVRFLDWHG�
ZLWK�DFLG�UDLQ�FDXVHG�ZKHQ�VXOIXU�GLR[LGH�GLVVROYHV�LQ�UDLQ�ZDWHU

����� 'HVFULEH�KRZ�YDULRXV�JDVHV�LQ�WKH�DWPRVSKHUH��LQFOXGLQJ�FDUERQ�
GLR[LGH��PHWKDQH�DQG�ZDWHU�YDSRXU��WUDS�KHDW�IURP�WKH�6XQ�DQG�
WKDW�WKLV�NHHSV�WKH�(DUWK�ZDUP

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�WKH�(DUWK¶V�WHPSHUDWXUH�
YDULHV�DQG�WKDW�KXPDQ�DFWLYLW\�PD\�LQÀXHQFH�WKLV

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�WKH�SURSRUWLRQ�RI�FDUERQ�
GLR[LGH�LQ�WKH�DWPRVSKHUH�YDULHV��GXH�WR�KXPDQ�DFWLYLW\��DQG�
WKDW�FKHPLVWV�DUH�LQYHVWLJDWLQJ�PHWKRGV�WR�FRQWURO�WKH�DPRXQW�RI�
WKH�JDV�LQ�WKH�DWPRVSKHUH�E\�

D� LURQ�VHHGLQJ�RI�RFHDQV

E� FRQYHUWLQJ�FDUERQ�GLR[LGH�LQWR�K\GURFDUERQV

����� (YDOXDWH�KRZ�IDU�WKH�FRUUHODWLRQ�EHWZHHQ�JOREDO�WHPSHUDWXUH�
DQG�WKH�SURSRUWLRQ�RI�FDUERQ�GLR[LGH�LQ�WKH�DWPRVSKHUH�SURYLGHV�
HYLGHQFH�IRU�FOLPDWH�FKDQJH

����� 'HVFULEH�ELRIXHOV�DV�EHLQJ�SRVVLEOH�DOWHUQDWLYHV�WR�IRVVLO�IXHOV

����� 5HFDOO�WKDW�RQH�H[DPSOH�RI�D�ELRIXHO�LV�HWKDQRO�REWDLQHG�E\�
SURFHVVLQJ�VXJDU�FDQH�RU�VXJDU�EHHW�DQG�WKDW�LW�FDQ�EH�XVHG�WR�
UHGXFH�WKH�GHPDQG�IRU�SHWURO

����� (YDOXDWH�WKH�DGYDQWDJHV�DQG�GLVDGYDQWDJHV�RI�UHSODFLQJ�IRVVLO�
IXHOV�ZLWK�ELRIXHOV��LQFOXGLQJ�

D� WKH�IDFW�WKDW�ELRIXHOV�DUH�UHQHZDEOH

E� WKDW�JURZLQJ�WKH�FURSV�WR�PDNH�ELRIXHOV�UHTXLUHV�ODQG�DQG�
PD\�DIIHFW�WKH�DYDLODELOLW\�RI�ODQG�IRU�JURZLQJ�IRRG

F� WKH�EDODQFH�EHWZHHQ�WKH�FDUERQ�GLR[LGH�UHPRYHG�IURP�WKH�
DWPRVSKHUH�DV�WKHVH�FURSV�JURZ�DQG�WKH�FDUERQ�GLR[LGH�
SURGXFHG�ZKHQ�WKH\�DUH�WUDQVSRUWHG�DQG�EXUQHG

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�WKH�IDFWRUV�WKDW�PDNH�D�JRRG�
IXHO��LQFOXGLQJ�

D� KRZ�HDVLO\�LW�EXUQV

E� WKH�DPRXQW�RI�DVK�RU�VPRNH�LW�SURGXFHV

F� WKH�FRPSDUDWLYH�DPRXQW�RI�KHDW�HQHUJ\�LW�SURGXFHV�
�FDOFXODWLRQV�LQYROYLQJ�FRQYHUVLRQ�WR�MRXOHV�DUH�QRW�UHTXLUHG�

G� KRZ�HDV\�LW�LV�WR�VWRUH�DQG�WUDQVSRUW

����� 5HFDOO�WKDW�D�VLPSOH�IXHO�FHOO�FRPELQHV�K\GURJHQ�DQG�R[\JHQ�WR�
IRUP�ZDWHU�DQG�WKDW�WKLV�UHDFWLRQ�UHOHDVHV�HQHUJ\

����� (YDOXDWH�WKH�DGYDQWDJHV�DQG�GLVDGYDQWDJHV�RI�XVLQJ�K\GURJHQ��
UDWKHU�WKDQ�SHWURO��DV�D�IXHO�LQ�FDUV

����� 'HVFULEH�SHWURO��NHURVHQH�DQG�GLHVHO�RLO�DV�QRQ�UHQHZDEOH�IRVVLO�
IXHOV�REWDLQHG�IURP�FUXGH�RLO�DQG�PHWKDQH�DV�D�QRQ�UHQHZDEOH�
IRVVLO�IXHO�IRXQG�LQ�QDWXUDO�JDV
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���� Compare the temperature rise produced when the same volume 
of water is heated by different fuels

����� 5HFDOO�WKDW�DONDQHV�DUH�VDWXUDWHG�K\GURFDUERQV��ZKLFK�DUH�
SUHVHQW�LQ�FUXGH�RLO

����� 5HFDOO�WKH�IRUPXODH�RI�WKH�DONDQHV�PHWKDQH��HWKDQH�DQG�
SURSDQH��DQG�GUDZ�WKH�VWUXFWXUHV�RI�WKHVH�PROHFXOHV�WR�VKRZ�
KRZ�WKH�DWRPV�DUH�ERQGHG�WRJHWKHU��QR�IXUWKHU�NQRZOHGJH�RI�
ERQGLQJ�LV�UHTXLUHG�LQ�WKLV�XQLW�

����� 5HFDOO�WKDW�DONHQHV�DUH�XQVDWXUDWHG�K\GURFDUERQV

����� 5HFDOO�WKH�IRUPXODH�RI�WKH�DONHQHV�HWKHQH�DQG�SURSHQH�DQG�GUDZ�
WKH�VWUXFWXUHV�RI�WKHLU�PROHFXOHV�WR�VKRZ�KRZ�WKH�DWRPV�DUH�
ERQGHG�WRJHWKHU��QR�IXUWKHU�NQRZOHGJH�RI�ERQGLQJ�LV�UHTXLUHG�LQ�
WKLV�XQLW�

����� 'HVFULEH�KRZ�EURPLQH�ZDWHU�LV�XVHG�WR�GLVWLQJXLVK�EHWZHHQ�
DONDQHV�DQG�DONHQHV

����� 'HVFULEH�KRZ�FUDFNLQJ�LQYROYHV�WKH�EUHDNLQJ�GRZQ�RI�ODUJHU�
VDWXUDWHG�K\GURFDUERQ�PROHFXOHV��DONDQHV��LQWR�VPDOOHU��PRUH�
XVHIXO�RQHV��VRPH�RI�ZKLFK�DUH�XQVDWXUDWHG��DONHQHV�

����� Explain why cracking is necessary, including by using data 
on the composition of different crude oils and the demand 
for fractions in crude oil

����� 'HVFULEH�WKH�FUDFNLQJ�RI�OLTXLG�SDUDI¿Q�LQ�WKH�ODERUDWRU\

����� 5HFDOO�WKDW�

D� PDQ\�HWKHQH�PROHFXOHV�FDQ�FRPELQH�WRJHWKHU�LQ�D�
SRO\PHULVDWLRQ�UHDFWLRQ

E� WKH�SRO\PHU�IRUPHG�LV�FDOOHG�SRO\�HWKHQH�

�FRQGLWLRQV�DQG�PHFKDQLVPV�QRW�UHTXLUHG�EXW equations 
required�

����� 'HVFULEH�KRZ�RWKHU�SRO\PHUV�FDQ�EH�PDGH�E\�FRPELQLQJ�
WRJHWKHU�RWKHU�PRQRPHU�PROHFXOHV��WR�LQFOXGH�SRO\�SURSHQH���
SRO\�FKORURHWKHQH���39&��DQG�37)(

����� 5HODWH�XVHV�RI�WKH�SRO\PHUV�SRO\�HWKHQH���SRO\�SURSHQH���
SRO\�FKORURHWKHQH���39&��DQG�37)(�WR�WKH�SURSHUWLHV�RI�WKH��
FRPSRXQGV

����� 5HFDOO�WKDW�PRVW�SRO\PHUV�DUH�QRW�ELRGHJUDGDEOH��SHUVLVW�LQ�
ODQG¿OO�VLWHV�DQG�WKDW�PDQ\�SURGXFH�WR[LF�SURGXFWV�ZKHQ�EXUQW

����� ([SODLQ�KRZ�VRPH�SUREOHPV�DVVRFLDWHG�ZLWK�WKH�GLVSRVDO�RI�
SRO\PHUV�FDQ�EH�RYHUFRPH�

D� E\�UHF\FOLQJ

E� E\�GHYHORSLQJ�ELRGHJUDGDEOH�SRO\PHUV
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8QLW�&���'LVFRYHULQJ�FKHPLVWU\

2YHUYLHZ

&RQWHQW�DQG�+RZ�6FLHQFH�:RUNV�RYHUYLHZ
(YHU\WKLQJ�LQ�WKH�ZRUOG��LQFOXGLQJ�XV��LV�PDGH�RI�DWRPV��7KHUH�DUH�MXVW�
RYHU�����GLIIHUHQW�HOHPHQWV�DQG�PRVW�RI�WKHVH�HOHPHQWV�H[LVW�DV�PRUH�
WKDQ�RQH�W\SH�RI�DWRP��7KHVH�DWRPV�FDQ�FRPELQH�WRJHWKHU�WR�IRUP�D�
KXJH�QXPEHU�RI�GLIIHUHQW�FRPSRXQGV��$Q�XQGHUVWDQGLQJ�RI�KRZ�WKH�
DWRPV�DUH�ERQGHG�WRJHWKHU�KHOSV�XV�WR�H[SODLQ�WKH�SURSHUWLHV�RI�WKHVH�
FRPSRXQGV�DQG�WR�SUHGLFW�KRZ�QHZ�FRPSRXQGV�PD\�EHKDYH�

7KH�SXUSRVH�RI�WKLV�XQLW�LV�WR�JLYH�VWXGHQWV�D�PRUH�H[WHQVLYH�
XQGHUVWDQGLQJ�RI�FKHPLVWU\�E\�LQWURGXFLQJ�WKHP�WR�VRPH�LPSRUWDQW�
EDVLF�LGHDV��,Q�SDUWLFXODU��WKH\�ZLOO�DSSUHFLDWH�KRZ�FKHPLVWU\�
KDV�SURJUHVVHG�WKURXJK�D�VHULHV�RI�GLVFRYHULHV�DQG�DGYDQFHV�LQ�
XQGHUVWDQGLQJ�

3UDFWLFDO�ZRUN�LQ�WKLV�XQLW�ZLOO�JLYH�VWXGHQWV�RSSRUWXQLWLHV�WR�SODQ�
SUDFWLFDO�ZD\V�WR�DQVZHU�VFLHQWL¿F�TXHVWLRQV��GHYLVH�DSSURSULDWH�
PHWKRGV�IRU�WKH�FROOHFWLRQ�RI�QXPHULFDO�DQG�RWKHU�GDWD��DVVHVV�DQG�
PDQDJH�ULVNV�ZKHQ�FDUU\LQJ�RXW�SUDFWLFDO�ZRUN��FROOHFW��SURFHVV��
DQDO\VH�DQG�LQWHUSUHW�SULPDU\�DQG�VHFRQGDU\�GDWD��GUDZ�HYLGHQFH�
EDVHG�FRQFOXVLRQV��DQG�WR�HYDOXDWH�PHWKRGV�RI�GDWD�FROOHFWLRQ�DQG�WKH�
TXDOLW\�RI�WKH�UHVXOWLQJ�GDWD�

:RUN�RQ�WKH�VWUXFWXUH�RI�DWRPV��WKH�SHULRGLF�WDEOH�DQG�WKH�IRUPDWLRQ�
RI�LRQLF��FRYDOHQW�DQG�PHWDOOLF�ERQGV�SURYLGHV�RSSRUWXQLWLHV�WR�XVH�
PRGHOV�WR�H[SODLQ�LGHDV�DQG�SURFHVVHV��DQG�WR�FRPPXQLFDWH�VFLHQWL¿F�
LQIRUPDWLRQ�XVLQJ�VFLHQWL¿F�FRQYHQWLRQV�DQG�V\PEROV��LQFOXGLQJ�
GLDJUDPV�RI�HOHFWURQLF�FRQ¿JXUDWLRQV�DQG�EDODQFHG�FKHPLFDO�HTXDWLRQV�

6WXGHQWV�ZLOO�KDYH�WKH�RSSRUWXQLW\�WR�ZRUN�TXDQWLWDWLYHO\�ZKHQ�
VWXG\LQJ�UHODWLYH�IRUPXOD�PDVVHV��SHUFHQWDJH�FRPSRVLWLRQV�DQG�
SHUFHQWDJH�\LHOGV�

:RUN�RQ�WKH�SHULRGLF�WDEOH��ÀDPH�WHVWV�DQG�WKH�GLVFRYHU\�RI�QREOH�JDVHV�
SURYLGHV�RSSRUWXQLWLHV�WR�ORRN�DW�KRZ�VFLHQWL¿F�LGHDV�KDYH�FKDQJHG�
RYHU�WLPH�DQG�VRPH�ZD\V�LQ�ZKLFK�FKHPLVWV�FDQ�PDNH�QHZ�GLVFRYHULHV��
6WXGHQWV�FDQ�DOVR�FRQVLGHU�KRZ�QHZ�VFLHQWL¿F�LGHDV�DUH�YDOLGDWHG�

6WXGHQWV�KDYH�WKH�RSSRUWXQLW\�WR�FRQVLGHU�WKH�DGYDQWDJHV��
GLVDGYDQWDJHV�DQG�ULVNV�RI�WKH�DSSOLFDWLRQV�RI�VRPH�RI�WKH�VXEVWDQFHV�
VWXGLHG��LQFOXGLQJ�WKH�XVH�RI�EDULXP�VXOIDWH�LQ�µEDULXP�PHDOV¶��WKH�XVH�
RI�FKURPDWRJUDSK\�E\�IRRG�FKHPLVWV�DQG�IRUHQVLF�VFLHQWLVWV��DQG�WKH�
XVHV�RI�QREOH�JDVHV��7KH\�ZLOO�ORRN�DW�WKH�UHDVRQV�ZK\�UHDFWLRQV�GR�
QRW�DOZD\V�JLYH�WKH�WKHRUHWLFDO�\LHOG��DQG�KRZ�WKH�FKHPLFDO�LQGXVWU\�
FDQ�FRQWULEXWH�WR�VXVWDLQDELOLW\�E\�LPSURYLQJ�\LHOGV�DQG�XWLOLVLQJ�ZDVWH�
SURGXFWV�

,Q�7RSLF���VWXGHQWV�ZLOO�JDLQ�D�WKRURXJK�NQRZOHGJH�DQG�XQGHUVWDQGLQJ�
RI�WKH�VWUXFWXUH�RI�DWRPV��ZKLFK�ZLOO�HQDEOH�WKHP�WR�XQGHUVWDQG�WKH�
DUUDQJHPHQW�RI�HOHPHQWV�LQ�WKH�SHULRGLF�WDEOH�DQG�WKH�WHUPV�DWRPLF�
QXPEHU��PDVV�QXPEHU�DQG�UHODWLYH�DWRPLF�PDVV�
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$Q�XQGHUVWDQGLQJ�RI�WKH�IRUPDWLRQ�DQG�QDWXUH�RI�LRQLF�ERQGV��JDLQHG�
LQ�7RSLF����ZLOO�HQDEOH�VWXGHQWV�WR�XQGHUVWDQG�WKH�SURSHUWLHV�RI�WKHVH�
FRPSRXQGV�DQG�WKHLU�XVHIXOQHVV�LQ�PDNLQJ�VDOWV��6WXGHQWV�ZLOO�EHJLQ�WR�
DSSUHFLDWH�WKDW��LQ�VROXWLRQV��WKH�LRQV�SUHVHQW�EHKDYH�LQGHSHQGHQWO\��
7KLV�ZLOO�HQDEOH�VWXGHQWV�WR�JUDVS�WKH�EDVLV�RI�VLPSOH�TXDOLWDWLYH�
DQDO\VLV��FDUU\�RXW�VRPH�UHDFWLRQV�DQG�FRQVLGHU�VRPH�DSSOLFDWLRQV�

$Q�XQGHUVWDQGLQJ�RI�WKH�IRUPDWLRQ�DQG�QDWXUH�RI�FRYDOHQW�ERQGV��
JDLQHG�LQ�7RSLF����ZLOO�HQDEOH�VWXGHQWV�WR�XQGHUVWDQG�WKH�SURSHUWLHV�RI�
WKHVH�FRPSRXQGV�DQG�VHH�WKH�GLVWLQFWLRQ�EHWZHHQ�FRYDOHQW�FRPSRXQGV�
FRQVLVWLQJ�RI�VLPSOH�PROHFXOHV�DQG�WKRVH�FRQVLVWLQJ�RI�JLDQW�PROHFXOHV��
6WXGHQWV�ZLOO�DOVR�ORRN�DW�VRPH�LPSRUWDQW�VHSDUDWLRQ�WHFKQLTXHV��VXFK�
DV�IUDFWLRQDO�GLVWLOODWLRQ�DQG�SDSHU�FKURPDWRJUDSK\�

,Q�7RSLF���VWXGHQWV�VWXG\�WKUHH�JURXSV�RI�WKH�SHULRGLF�WDEOH��D�JURXS�
RI�PHWDOV��JURXS�����D�JURXS�RI�QRQ�PHWDOV��JURXS����DQG�WKH�QREOH�
JDVHV��JURXS�����7KH\�ZLOO�JDLQ�DQ�HOHPHQWDU\�NQRZOHGJH�RI�WKH�
VWUXFWXUH�RI�PHWDOV�ZKLFK��WRJHWKHU�ZLWK�WKH�NQRZOHGJH�JDLQHG�LQ�7RSLFV�
��DQG����ZLOO�HQDEOH�WKHP�WR�GLIIHUHQWLDWH�IRXU�W\SHV�RI�VXEVWDQFHV�E\�
WKHLU�ERQGLQJ�DQG�SURSHUWLHV�DQG�WKHUHIRUH�WR�PDNH�SUHGLFWLRQV�DERXW�
VXEVWDQFHV�QRW�IDPLOLDU�WR�WKHP�

7RSLF���JLYHV�VWXGHQWV�DQ�XQGHUVWDQGLQJ�RI�WZR�JHQHUDO�DVSHFWV�RI�
FKHPLFDO�UHDFWLRQV��WKH�KHDW�HQHUJ\�FKDQJHV�WKDW�DFFRPSDQ\�UHDFWLRQV�
DQG�WKH�UDWHV�RI�UHDFWLRQV��7KH\�FDQ�XQGHUVWDQG�KRZ�LQGXVWULDO�FKHPLVWV�
WU\�WR�PDNH�SURGXFWV�TXLFNO\�DQG�HI¿FLHQWO\�E\�FRQWUROOLQJ�UHDFWLRQ�
FRQGLWLRQV�

,Q�7RSLF���VWXGHQWV�OHDUQ�KRZ�WR�GHWHUPLQH�HPSLULFDO�IRUPXODH�WKURXJK�
SUDFWLFDO�H[SHULPHQWV�DQG�KRZ�WR�XVH�IRUPXODH�DQG�HTXDWLRQV�WR�
GHWHUPLQH�WKH�DPRXQWV�RI�VXEVWDQFHV�LQYROYHG�LQ�UHDFWLRQV��)LQDOO\��
VWXGHQWV�VKRXOG�XQGHUVWDQG�ZK\�SUDFWLFDO�\LHOGV�DUH�DOZD\V�ORZHU�WKDQ�
FDOFXODWHG�\LHOGV�

$VVHVVPHQW�RYHUYLHZ

7KLV�XQLW�LV�H[WHUQDOO\�DVVHVVHG��WKURXJK�D�RQH�KRXU�����PDUN�WLHUHG�
ZULWWHQ�H[DPLQDWLRQ��FRQWDLQLQJ�VL[�TXHVWLRQV�

7KH�H[DPLQDWLRQ�ZLOO�FRQWDLQ�D�PL[WXUH�RI�TXHVWLRQV�VW\OHV��LQFOXGLQJ�
REMHFWLYH�TXHVWLRQV��VKRUW�DQVZHU�TXHVWLRQV�DQG�H[WHQGHG�ZULWLQJ�
TXHVWLRQV�

3UDFWLFDO�LQYHVWLJDWLRQV�LQ�WKLV�XQLW

:LWKLQ�WKLV�XQLW��VWXGHQWV�ZLOO�GHYHORS�DQ�XQGHUVWDQGLQJ�RI�WKH�SURFHVV�
RI�VFLHQWL¿F�LQYHVWLJDWLRQV��LQFOXGLQJ�WKDW�LQYHVWLJDWLRQV�

�� XVH�K\SRWKHVHV�ZKLFK�DUH�WHVWHG

�� UHTXLUH�DVVHVVPHQW�DQG�PDQDJHPHQW�RI�ULVNV

�� UHTXLUH�WKH�FROOHFWLRQ��SUHVHQWDWLRQ��DQDO\VLV�DQG�LQWHUSUHWDWLRQ�RI�
SULPDU\�DQG�VHFRQGDU\�HYLGHQFH�LQFOXGLQJ�WKH�XVH�RI�DSSURSULDWH�
WHFKQRORJ\

�� VKRXOG�LQFOXGH�D�UHYLHZ�RI�PHWKRGRORJ\�WR�DVVHVV�¿WQHVV�IRU�
SXUSRVH

�� VKRXOG�LQFOXGH�D�UHYLHZ�RI�K\SRWKHVHV�LQ�WKH�OLJKW�RI�RXWFRPHV�
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7KH�IROORZLQJ�VSHFL¿FDWLRQ�SRLQWV�DUH�SUDFWLFDOV�ZKLFK�H[HPSOLI\�WKH�
VFLHQWL¿F�SURFHVV�DQG�PD\�DSSHDU�LQ�WKH�ZULWWHQ�H[DPLQDWLRQ�IRU�WKLV�
XQLW�

��� Investigate the proportion of oxygen in the atmosphere

����� Prepare an insoluble salt by precipitation

��� Classify different types of elements and compounds by 
investigating their melting points and boiling points, solubility 
in water and electrical conductivity (as solids and in solution) 
including sodium chloride, magnesium sulphate, hexane, liquid 
SDUDI¿Q��VLOLFRQ�,9��R[LGH��FRSSHU�VXOSKDWH��DQG�VXFURVH��VXJDU�

���� Investigate displacement reactions of halogens reacting with 
halide ions in solution

��� Measure temperature changes accompanying some of the 
following types of change:

D salts dissolving in water

E neutralisation reactions

c displacement reactions

d precipitation reactions

��� Investigate the effect of temperature, concentration and surface 
area of a solid on the rate of a reaction such as hydrochloric acid 
and marble chips

��� Determine the empirical formula of a simple compound, such as 
magnesium oxide

7KH�IROORZLQJ�DUH�IXUWKHU�VXJJHVWLRQV�IRU�SUDFWLFDO�ZRUN�ZLWKLQ�WKLV�
XQLW�

�� Investigate the properties of a group of elements eg Group 2

�� Investigate the properties of typical ionic compounds

�� Test predictions of whether a precipitate forms when soluble salts 
are combined

�� Carry out a series of ion tests to identify unknown compounds

�� Build models of simple covalent molecules

�� Investigate the typical properties of simple and giant covalent 
compounds

�� Use paper chromatography to separate inks, food dyes etc

�� Investigate the properties of metals

�� Carry out an activity to show that transition metal salts have a 
variety of colours

�� Investigate heat energy changes in neutralisation and/or 
displacement reactions

�� Investigate the rate of reactions, such as magnesium and 
hydrochloric acid; or sodium thiosulfate and hydrochloric acid
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�� Investigate the effect of potential catalysts on the rate of 
decomposition of hydrogen peroxide

�� Determine the formula of copper oxide by reduction of the oxide to 
copper

�� Determine the formula of a hydrated salt such as barium chloride 
or copper sulfate by heating to drive off water of crystallisation

�� Prepare a substance and calculate the % yield, given the 
theoretical yield

7KH�&RQWUROOHG�$VVHVVPHQW�7DVN��&$7��IRU�WKH�*&6(�LQ�&KHPLVWU\�ZLOO�
EH�WDNHQ�IURP�DQ\�RI�WKHVH�SUDFWLFDOV��VSHFL¿FDWLRQ�SRLQWV�DQG�IXUWKHU�
VXJJHVWHG�SUDFWLFDOV���7KLV�WDVN�ZLOO�FKDQJH�HYHU\�\HDU��VR�IXWXUH�&$7V�
ZLOO�EH�FKRVHQ�IURP�WKLV�OLVW�



��3HDUVRQ�(GXFDWLRQ�/LPLWHG������ 6SHFL¿FDWLRQ�±�,VVXH��� (GH[FHO�*&6(�LQ�&KHPLVWU\

��

Unit C2: Discovering chemistry

'HWDLOHG�XQLW�FRQWHQW

,Q�WKLV�VSHFL¿FDWLRQ�EROG�WH[W�UHIHUV�WR�KLJKHU�WLHU�RQO\�FRQWHQW��,WDOLF�WH[W�UHIHUV�WR�SUDFWLFDO�
LQYHVWLJDWLRQV��ZKLFK�VWXGHQWV�DUH�UHTXLUHG�WR�GHPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�

Throughout the unit

���� 5HFDOO�WKH�IRUPXODH�RI�HOHPHQWV�DQG�VLPSOH�FRPSRXQGV�LQ�WKH�
XQLW

���� 5HSUHVHQW�FKHPLFDO�UHDFWLRQV�E\�ZRUG�HTXDWLRQV�DQG�VLPSOH�
EDODQFHG�HTXDWLRQV

���� :ULWH�EDODQFHG�FKHPLFDO�HTXDWLRQV�LQFOXGLQJ�WKH�XVH�RI�VWDWH�
V\PEROV��V����O����J��DQG��DT��IRU�D�ZLGH�UDQJH�RI�UHDFWLRQV�LQ�WKLV�
XQLW

���� $VVHVV�SUDFWLFDO�ZRUN�IRU�ULVNV�DQG�VXJJHVW�VXLWDEOH�SUHFDXWLRQV�
IRU�D�UDQJH�RI�SUDFWLFDO�VFHQDULRV�IRU�UHDFWLRQV�LQ�WKLV�XQLW

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�KD]DUG�V\PEROV�XVHG�RQ�
FRQWDLQHUV�

D� LQGLFDWH�WKH�GDQJHUV�DVVRFLDWHG�ZLWK�WKH�FRQWHQWV

E� LQIRUP�SHRSOH�DERXW�VDIH�ZRUNLQJ�SURFHGXUHV�ZLWK�WKHVH�
VXEVWDQFHV�LQ�WKH�ODERUDWRU\

7RSLF��

Atomic structure and the periodic table

���� ([SODLQ�KRZ�0HQGHOHHY�

D� DUUDQJHG�WKH�HOHPHQWV��NQRZQ�DW�WKDW�WLPH��LQ�D�SHULRGLF�
WDEOH�E\�XVLQJ�SURSHUWLHV�RI�WKHVH�HOHPHQWV�DQG�WKHLU�
FRPSRXQGV

E� XVHG�KLV�WDEOH�WR�SUHGLFW�WKH�H[LVWHQFH�DQG�SURSHUWLHV�RI�VRPH�
HOHPHQWV�QRW�WKHQ�GLVFRYHUHG

���� &ODVVLI\�HOHPHQWV�DV�PHWDOV�RU�QRQ�PHWDOV�DFFRUGLQJ�WR�WKHLU�
SRVLWLRQ�LQ�WKH�SHULRGLF�WDEOH

���� 'HVFULEH�WKH�VWUXFWXUH�RI�DQ�DWRP�DV�D�QXFOHXV�FRQWDLQLQJ�
SURWRQV�DQG�QHXWURQV��VXUURXQGHG�E\�HOHFWURQV�LQ�VKHOOV��HQHUJ\�
OHYHOV�

������ 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�WKH�QXFOHXV�RI�DQ�DWRP�LV�
YHU\�VPDOO�FRPSDUHG�WR�WKH�RYHUDOO�VL]H�RI�WKH�DWRP

���� 'HVFULEH�DWRPV�RI�D�JLYHQ�HOHPHQW�DV�KDYLQJ�WKH�VDPH�QXPEHU�
RI�SURWRQV�LQ�WKH�QXFOHXV�DQG�WKDW�WKLV�QXPEHU�LV�XQLTXH�WR�WKDW�
element

���� 5HFDOO�WKH�UHODWLYH�FKDUJH�DQG�UHODWLYH�PDVV�RI�

D� D�SURWRQ

E� D�QHXWURQ

F� DQ�HOHFWURQ

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�DWRPV�FRQWDLQ�HTXDO�
QXPEHUV�RI�SURWRQV�DQG�HOHFWURQV
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���� ([SODLQ�WKH�PHDQLQJ�RI�WKH�WHUPV

D� DWRPLF�QXPEHU

E� PDVV�QXPEHU

F� UHODWLYH�DWRPLF�PDVV

���� 'HVFULEH�WKH�DUUDQJHPHQW�RI�HOHPHQWV�LQ�WKH�SHULRGLF�WDEOH�VXFK�
WKDW�

D� HOHPHQWV�DUH�DUUDQJHG�LQ�RUGHU�RI�LQFUHDVLQJ�DWRPLF�QXPEHU��
LQ�URZV�FDOOHG�SHULRGV

E� HOHPHQWV�ZLWK�VLPLODU�SURSHUWLHV�DUH�SODFHG�LQ�WKH�VDPH�
YHUWLFDO�FROXPQ��FDOOHG�JURXSV

����� Demonstrate an understanding that the existence of 
isotopes results in some relative atomic masses not being 
whole numbers

������Calculate the relative atomic mass of an element from the 
relative masses and abundances of its isotopes

����� $SSO\�UXOHV�DERXW�WKH�¿OOLQJ�RI�HOHFWURQ�VKHOOV��HQHUJ\�OHYHOV��WR�
SUHGLFW�WKH�HOHFWURQLF�FRQ¿JXUDWLRQV�RI�WKH�¿UVW����HOHPHQWV�LQ�
WKH�SHULRGLF�WDEOH�DV�GLDJUDPV�DQG�LQ�WKH�IRUP������

����� 'HVFULEH�WKH�FRQQHFWLRQ�EHWZHHQ�WKH�QXPEHU�RI�RXWHU�HOHFWURQV�
DQG�WKH�SRVLWLRQ�RI�DQ�HOHPHQW�LQ�WKH�SHULRGLF�WDEOH

7RSLF��

Ionic compounds and analysis

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�DWRPV�RI�GLIIHUHQW�HOHPHQWV�
FDQ�FRPELQH�WR�IRUP�FRPSRXQGV�E\�WKH�IRUPDWLRQ�RI�QHZ�
FKHPLFDO�ERQGV

���� 'HVFULEH�KRZ�LRQLF�ERQGV�DUH�IRUPHG�E\�WKH�WUDQVIHU�RI�HOHFWURQV�
WR�SURGXFH�FDWLRQV�DQG�DQLRQV

���� 'HVFULEH�DQ�LRQ�DV�DQ�DWRP�RU�JURXS�RI�DWRPV�ZLWK�D�SRVLWLYH�RU�
QHJDWLYH�FKDUJH

���� 'HVFULEH�WKH�IRUPDWLRQ�RI�VRGLXP�LRQV��1D!��DQG�FKORULGH�LRQV��
Cl"��DQG�KHQFH�WKH�IRUPDWLRQ�RI�LRQV�LQ�RWKHU�LRQLF�FRPSRXQGV�
IURP�WKHLU�DWRPV��OLPLWHG�WR�FRPSRXQGV�RI�HOHPHQWV�LQ�JURXSV����
�����DQG��

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�WKH�XVH�RI�WKH�HQGLQJV�±LGH�
DQG�±DWH�LQ�WKH�QDPHV�RI�FRPSRXQGV

���� 'HGXFH�WKH�IRUPXODH�RI�LRQLF�FRPSRXQGV��LQFOXGLQJ�R[LGHV��
K\GUR[LGHV��KDOLGHV��QLWUDWHV��FDUERQDWHV�DQG�VXOIDWHV��JLYHQ�WKH�
IRUPXODH�RI�WKH�FRQVWLWXHQW�LRQV

��� Describe the structure of ionic compounds as a lattice 
structure:

D consisting of a regular arrangement of ions

E held together by strong electrostatic forces (ionic 
bonds) between oppositely-charged ions
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���� 'HVFULEH�and explain�WKH�SURSHUWLHV�RI�LRQLF�VXEVWDQFHV�
LQFOXGLQJ�VRGLXP�FKORULGH�DQG�PDJQHVLXP�R[LGH��OLPLWHG�WR�

D� PHOWLQJ�SRLQWV�DQG�ERLOLQJ�SRLQWV

E� ZKHWKHU�WKH\�FRQGXFW�HOHFWULFLW\�DV�VROLGV��ZKHQ�PROWHQ�DQG�
LQ�DTXHRXV�VROXWLRQ

���� 5HFDOO�WKH�JHQHUDO�UXOHV�ZKLFK�GHVFULEH�WKH�VROXELOLW\�RI�FRPPRQ�
W\SHV�RI�VXEVWDQFHV�LQ�ZDWHU�

D� DOO�FRPPRQ�VRGLXP��SRWDVVLXP�DQG�DPPRQLXP�VDOWV�DUH�
VROXEOH

E� DOO�QLWUDWHV�DUH�VROXEOH

F� FRPPRQ�FKORULGHV�DUH�VROXEOH�H[FHSW�WKRVH�RI�VLOYHU�DQG�OHDG

G� FRPPRQ�VXOIDWHV�DUH�VROXEOH�H[FHSW�WKRVH�RI�OHDG��EDULXP�
DQG�FDOFLXP

H� FRPPRQ�FDUERQDWHV�DQG�K\GUR[LGHV�DUH�LQVROXEOH�H[FHSW�
WKRVH�RI�VRGLXP��SRWDVVLXP�DQG�DPPRQLXP

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�LQVROXEOH�VDOWV�FDQ�EH�
IRUPHG�DV�SUHFLSLWDWHV�E\�WKH�UHDFWLRQ�RI�VXLWDEOH�UHDJHQWV�LQ�
VROXWLRQ

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�WKH�PHWKRG�QHHGHG�WR�SUHSDUH�
D�SXUH��GU\�VDPSOH�RI�DQ�LQVROXEOH�VDOW

����� Prepare an insoluble salt by precipitation

����� 8VH�VROXELOLW\�UXOHV�WR�SUHGLFW�ZKHWKHU�D�SUHFLSLWDWH�LV�IRUPHG�
ZKHQ�QDPHG�VROXWLRQV�DUH�PL[HG�WRJHWKHU�DQG�WR�QDPH�WKH��
SUHFLSLWDWH

����� 5HFDOO�WKDW�WKH�LQVROXEOH�VDOW��EDULXP�VXOIDWH��LV�JLYHQ�DV�D�
µEDULXP�PHDO¶�WR�;�UD\�SDWLHQWV�EHFDXVH

D� LW�LV�RSDTXH�WR�;�UD\V

E����LW�LV�VDIH�WR�XVH�DV��DOWKRXJK�EDULXP�VDOWV�DUH�WR[LF��LWV�
LQVROXELOLW\�SUHYHQWV�LW�HQWHULQJ�WKH�EORRG

����� 'HVFULEH�WHVWV�WR�VKRZ�WKH�IROORZLQJ�LRQV�DUH�SUHVHQW�LQ�VROLGV�RU�
VROXWLRQV�

D� 1D!, K!��&D�!��&X�!�XVLQJ�ÀDPH�WHVWV

E� &2��" XVLQJ�GLOXWH�DFLG�DQG�LGHQWLI\LQJ�WKH�FDUERQ�GLR[LGH�
HYROYHG

F� 624
�"�XVLQJ�GLOXWH�K\GURFKORULF�DFLG�DQG�EDULXP�FKORULGH�

VROXWLRQ

d Cl"�XVLQJ�GLOXWH�QLWULF�DFLG�DQG�VLOYHU�QLWUDWH�VROXWLRQ

������5HFDOO�WKDW�FKHPLVWV�XVH�VSHFWURVFRS\��D�W\SH�RI�ÀDPH�WHVW��WR�
GHWHFW�WKH�SUHVHQFH�RI�YHU\�VPDOO�DPRXQWV�RI�HOHPHQWV�DQG�WKDW�
WKLV�OHG�WR�WKH�GLVFRYHU\�RI�QHZ�HOHPHQWV��LQFOXGLQJ�UXELGLXP�DQG�
FDHVLXP
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7RSLF��

Covalent compounds and separation techniques

���� 'HVFULEH�D�FRYDOHQW�ERQG�DV�D�SDLU�RI�HOHFWURQV�VKDUHG�EHWZHHQ�
WZR�DWRPV

���� 5HFDOO�WKDW�FRYDOHQW�ERQGLQJ�UHVXOWV�LQ�WKH�IRUPDWLRQ�RI�PROHFXOHV

���� ([SODLQ�WKH�IRUPDWLRQ�RI�VLPSOH�PROHFXODU��FRYDOHQW�VXEVWDQFHV�
XVLQJ�GRW�DQG�FURVV�GLDJUDPV��LQFOXGLQJ�

D� K\GURJHQ

E� K\GURJHQ�FKORULGH

F� ZDWHU

G� PHWKDQH

e oxygen

I carbon dioxide

��� Classify different types of elements and compounds by 
investigating their melting points and boiling points, solubility 
in water and electrical conductivity (as solids and in solution) 
including sodium chloride, magnesium sulphate, hexane, liquid 
SDUDI¿Q��VLOLFRQ�,9��R[LGH��FRSSHU�VXOIDWH��DQG�VXFURVH��VXJDU�

���� 'HVFULEH�WKH�SURSHUWLHV�RI�W\SLFDO�VLPSOH�PROHFXODU��FRYDOHQW�
FRPSRXQGV��OLPLWHG�WR�

D� ORZ�PHOWLQJ�SRLQWV�DQG�ERLOLQJ�SRLQWV��LQ�WHUPV�RI�ZHDN�IRUFHV�
EHWZHHQ�PROHFXOHV

E� SRRU�FRQGXFWLRQ�RI�HOHFWULFLW\

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�WKH�GLIIHUHQFHV�EHWZHHQ�WKH�
SURSHUWLHV�RI�VLPSOH�PROHFXODU��FRYDOHQW�VXEVWDQFHV�DQG�WKRVH�
RI�JLDQW�PROHFXODU��FRYDOHQW�VXEVWDQFHV��LQFOXGLQJ�GLDPRQG�DQG�
JUDSKLWH

��� Explain why, although they are both forms of carbon and 
giant molecular substances, graphite is used to make 
electrodes and as a lubricant, whereas diamond is used in 
cutting tools

���� 'HVFULEH�WKH�VHSDUDWLRQ�RI�WZR�LPPLVFLEOH�OLTXLGV�XVLQJ�D�
VHSDUDWLQJ�IXQQHO

���� 'HVFULEH�WKH�VHSDUDWLRQ�RI�PL[WXUHV�RI�PLVFLEOH�OLTXLGV�E\�
IUDFWLRQDO�GLVWLOODWLRQ��E\�UHIHUULQJ�WR�WKH�IUDFWLRQDO�GLVWLOODWLRQ�RI�
OLTXLG�DLU�WR�SURGXFH�QLWURJHQ�DQG�R[\JHQ

����� 'HVFULEH�KRZ�SDSHU�FKURPDWRJUDSK\�FDQ�EH�XVHG�WR�VHSDUDWH�
DQG�LGHQWLI\�FRPSRQHQWV�RI�PL[WXUHV��LQFOXGLQJ�FRORXULQJ�DJHQWV�
LQ�IRRGVWXIIV

����� (YDOXDWH�WKH�LQIRUPDWLRQ�SURYLGHG�E\�SDSHU�FKURPDWRJUDPV��
LQFOXGLQJ�WKH�FDOFXODWLRQ�RI�5I�YDOXHV��LQ�D�YDULHW\�RI�FRQWH[WV��
VXFK�DV�WKH�IRRG�LQGXVWU\�DQG�IRUHQVLF�VFLHQFH



��3HDUVRQ�(GXFDWLRQ�/LPLWHG������ 6SHFL¿FDWLRQ�±�,VVXH��� (GH[FHO�*&6(�LQ�&KHPLVWU\

��

Unit C2: Discovering chemistry

7RSLF��

Groups in the periodic table

���� &ODVVLI\�HOHPHQWV�DV�DONDOL�PHWDOV��JURXS�����KDORJHQV��JURXS�����
QREOH�JDVHV��JURXS����DQG�WUDQVLWLRQ�PHWDOV�EDVHG�RQ�WKHLU�
SRVLWLRQ�LQ�WKH�SHULRGLF�WDEOH

��� 'HVFULEH�WKH�VWUXFWXUH�RI�PHWDOV�DV�D�UHJXODU�DUUDQJHPHQW�RI�
SRVLWLYH�LRQV�VXUURXQGHG�E\�D�VHD�RI�GHORFDOLVHG�HOHFWURQV

���� 'HVFULEH�DQG�H[SODLQ�WKH�SURSHUWLHV�RI�PHWDOV� OLPLWHG�WR�
PDOOHDELOLW\�DQG�WKH�DELOLW\�WR�FRQGXFW�HOHFWULFLW\

���� 5HFDOO�WKDW�PRVW�PHWDOV�DUH�WUDQVLWLRQ�PHWDOV�DQG�WKDW�WKHLU�
W\SLFDO�SURSHUWLHV�LQFOXGH�

D� KLJK�PHOWLQJ�SRLQW

E� WKH�IRUPDWLRQ�RI�FRORXUHG�FRPSRXQGV

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�HOHPHQWV�DQG�FRPSRXQGV�
FDQ�EH�FODVVL¿HG�DV�

D� LRQLF

E� VLPSOH�PROHFXODU�FRYDOHQW

F� JLDQW�PROHFXODU�FRYDOHQW

G� PHWDOOLF

DQG�WKDW�HDFK�W\SH�RI�VXEVWDQFH�KDV�GLIIHUHQW�SK\VLFDO�
SURSHUWLHV��LQFOXGLQJ�UHODWLYH�PHOWLQJ�SRLQW�DQG�ERLOLQJ�SRLQW��
UHODWLYH�VROXELOLW\�LQ�ZDWHU�DQG�DELOLW\�WR�FRQGXFW�HOHFWULFLW\��DV�
VROLGV�DQG�LQ�VROXWLRQ�

���� 'HVFULEH�DONDOL�PHWDOV�DV�

D� VRIW�PHWDOV

E� PHWDOV�ZLWK�FRPSDUDWLYHO\�ORZ�PHOWLQJ�SRLQWV

���� 'HVFULEH�WKH�UHDFWLRQV�RI�OLWKLXP��VRGLXP�DQG�SRWDVVLXP�ZLWK�
ZDWHU�WR�IRUP�K\GUR[LGHV�ZKLFK�DUH�DONDOLQH��DQG�K\GURJHQ�JDV

���� 'HVFULEH�WKH�SDWWHUQ�LQ�UHDFWLYLW\�RI�WKH�DONDOL�PHWDOV�OLWKLXP��
VRGLXP�DQG�SRWDVVLXP�ZLWK�ZDWHU��XVH�WKLV�SDWWHUQ�WR�SUHGLFW�WKH�
UHDFWLYLW\�RI�RWKHU�DONDOL�PHWDOV�and explain the pattern

���� 5HFDOO�WKH�FRORXUV�DQG�SK\VLFDO�VWDWHV�RI�WKH�KDORJHQV�DW�URRP�
WHPSHUDWXUH

����� 'HVFULEH�WKH�UHDFWLRQ�RI�KDORJHQV�ZLWK�PHWDOV�WR�IRUP�PHWDO�
KDOLGHV

����� 5HFDOO�WKDW�KDORJHQV�UHDFW�ZLWK�K\GURJHQ�WR�SURGXFH�K\GURJHQ�
KDOLGHV�ZKLFK�GLVVROYH�LQ�ZDWHU�WR�IRUP�DFLGLF�VROXWLRQV

���� Investigate displacement reactions of halogens reacting with 
halide ions in solution

����� 'HVFULEH�WKH�UHODWLYH�UHDFWLYLW\�RI�WKH�KDORJHQV�DV�VKRZQ�E\�WKHLU�
GLVSODFHPHQW�UHDFWLRQV�ZLWK�KDOLGH�LRQV�LQ�DTXHRXV�VROXWLRQ
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����� 'HVFULEH�WKH�QREOH�JDVHV�DV�FKHPLFDOO\�LQHUW��FRPSDUHG�ZLWK�WKH�
RWKHU�HOHPHQWV��DQG�GHPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�WKLV�ODFN�
RI�UHDFWLYLW\�FDQ�EH�H[SODLQHG�E\�WKH�HOHFWURQLF�DUUDQJHPHQWV�LQ�
WKHLU�DWRPV

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�WKH�GLVFRYHU\�RI�WKH�QREOH�
JDVHV�ZDV�GXH�WR�FKHPLVWV�

D� QRWLFLQJ�WKDW�WKH�GHQVLW\�RI�QLWURJHQ�PDGH�LQ�D�UHDFWLRQ�
GLIIHUHG�IURP�WKDW�RI�QLWURJHQ�REWDLQHG�IURP�DLU

E� GHYHORSLQJ�D�K\SRWKHVLV�DERXW�WKH�FRPSRVLWLRQ�RI�WKH�DLU

F� SHUIRUPLQJ�H[SHULPHQWV�WR�WHVW�WKLV�K\SRWKHVLV�DQG�VKRZ�WKH�
SUHVHQFH�RI�WKH�QREOH�JDVHV

����� 5HODWH�WKH�XVHV�RI�WKH�QREOH�JDVHV�WR�WKHLU�SURSHUWLHV��LQFOXGLQJ�

D� LQHUWQHVV��LQFOXGLQJ�SURYLGLQJ�DQ�LQHUW�DWPRVSKHUH�IRU�
ZHOGLQJ�DQG�LQ�¿ODPHQW�ODPSV�

E� ORZ�GHQVLW\��LQFOXGLQJ�¿OOLQJ�EDOORRQV�

F� QRQ�ÀDPPDELOLW\

����� 8VH�WKH�SDWWHUQ�LQ�D�SK\VLFDO�SURSHUW\�RI�WKH�QREOH�JDVHV��VXFK�
DV�ERLOLQJ�SRLQW�RU�GHQVLW\��WR�HVWLPDWH�DQ�XQNQRZQ�YDOXH�IRU�
DQRWKHU�PHPEHU�RI�WKH�JURXS

7RSLF��

Chemical reactions

��� Measure temperature changes accompanying some of the 
following types of change:

D salts dissolving in water

E neutralisation reactions

c displacement reactions

d precipitation reactions

���� 'H¿QH�DQ�H[RWKHUPLF�FKDQJH�RU�UHDFWLRQ�DV�RQH�LQ�ZKLFK�KHDW�
HQHUJ\�LV�JLYHQ�RXW��LQFOXGLQJ�FRPEXVWLRQ�UHDFWLRQV�RU�H[SORVLRQV

���� 'H¿QH�DQ�HQGRWKHUPLF�FKDQJH�RU�UHDFWLRQ�DV�RQH�LQ�ZKLFK�
KHDW�HQHUJ\�LV�WDNHQ�LQ��LQFOXGLQJ�SKRWRV\QWKHVLV�RU�GLVVROYLQJ�
DPPRQLXP�QLWUDWH�LQ�ZDWHU

���� 'HVFULEH�WKH�EUHDNLQJ�RI�ERQGV�DV�HQGRWKHUPLF�DQG�WKH�PDNLQJ�
RI�ERQGV�DV�H[RWKHUPLF

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�WKH�RYHUDOO�KHDW�HQHUJ\�
FKDQJH�IRU�D�UHDFWLRQ�LV�

D� H[RWKHUPLF�LI�PRUH�KHDW�HQHUJ\�LV�UHOHDVHG�PDNLQJ�ERQGV�LQ�
WKH�SURGXFWV�WKDQ�LV�UHTXLUHG�WR�EUHDN�ERQGV�LQ�WKH�UHDFWDQWV

E� HQGRWKHUPLF�LI�OHVV�KHDW�HQHUJ\�LV�UHOHDVHG�PDNLQJ�ERQGV�LQ�
WKH�SURGXFWV�WKDQ�LV�UHTXLUHG�WR�EUHDN�ERQGV�LQ�WKH�UHDFWDQWV
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��� Draw and interpret simple graphical representations 
of energy changes occurring in chemical reactions (no 
knowledge of activation energy is required)

��� Investigate the effect of temperature, concentration and surface 
area of a solid on the rate of a reaction such as hydrochloric acid 
and marble chips

���� 5HFDOO�WKDW�WKH�UDWHV�RI�FKHPLFDO�UHDFWLRQV�YDU\�IURP�YHU\�IDVW��
H[SORVLYH�UHDFWLRQV�WR�YHU\�VORZ�UHDFWLRQV

���� 'HVFULEH�WKH�HIIHFW�RI�FKDQJHV�LQ�WHPSHUDWXUH��FRQFHQWUDWLRQ�DQG�
VXUIDFH�DUHD�RI�D�VROLG�RQ�WKH�UDWH�RI�UHDFWLRQ

����� 'HVFULEH�KRZ�UHDFWLRQV�FDQ�RFFXU�ZKHQ�SDUWLFOHV�FROOLGH�and 
explain how rates of reaction are increased by increasing 
the frequency and/or energy of collisions

����  Demonstrate an understanding that not all collisions 
lead to a reaction, especially if particles collide with low 
energy

������5HFDOO�WKH�HIIHFW�RI�D�FDWDO\VW�RQ�WKH�UDWH�RI�UHDFWLRQ

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�FDWDO\WLF�FRQYHUWHUV�LQ�FDUV�

D� KDYH�D�KLJK�VXUIDFH�DUHD�WR�LQFUHDVH�WKH�UDWH�RI�UHDFWLRQ�RI�
FDUERQ�PRQR[LGH�DQG�XQEXUQW�IXHO�IURP�H[KDXVW�JDVHV�ZLWK�
R[\JHQ�IURP�WKH�DLU�WR�SURGXFH�FDUERQ�GLR[LGH�DQG�ZDWHU

E� ZRUN�EHVW�DW�KLJK�WHPSHUDWXUHV

7RSLF��

Quantitative chemistry

���� &DOFXODWH�UHODWLYH�IRUPXOD�PDVV�JLYHQ�UHODWLYH�DWRPLF�PDVVHV

���� &DOFXODWH�WKH�IRUPXODH�RI�VLPSOH�FRPSRXQGV�IURP�UHDFWLQJ�
PDVVHV�DQG�XQGHUVWDQG�WKDW�WKHVH�DUH�HPSLULFDO�IRUPXODH

��� Determine the empirical formula of a simple compound, such as 
magnesium oxide

���� &DOFXODWH�WKH�SHUFHQWDJH�FRPSRVLWLRQ�E\�PDVV�RI�D�FRPSRXQG�
IURP�LWV�IRUPXOD�DQG�WKH�UHODWLYH�DWRPLF�PDVVHV�RI�LWV�FRQVWLWXHQW�
elements

���� Use balanced equations to calculate masses of reactants 
and products

���� 5HFDOO�WKDW�WKH�\LHOG�RI�D�UHDFWLRQ�LV�WKH�PDVV�RI�SURGXFW�REWDLQHG�
LQ�WKH�UHDFWLRQ

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�WKH�DFWXDO�\LHOG�RI�D�UHDFWLRQ�
LV�XVXDOO\�OHVV�WKDQ�WKH�\LHOG�FDOFXODWHG�XVLQJ�WKH�FKHPLFDO�
HTXDWLRQ��WKHRUHWLFDO�\LHOG�

���� &DOFXODWH�WKH�SHUFHQWDJH�\LHOG�RI�D�UHDFWLRQ�IURP�WKH�DFWXDO�\LHOG�
DQG�WKH�WKHRUHWLFDO�\LHOG
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���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�WKH�UHDVRQV�ZK\�UHDFWLRQV�GR�
QRW�JLYH�WKH�WKHRUHWLFDO�\LHOG�GXH�WR�IDFWRUV��LQFOXGLQJ�

D� LQFRPSOHWH�UHDFWLRQV

E� SUDFWLFDO�ORVVHV�GXULQJ�WKH�SUHSDUDWLRQ

F� FRPSHWLQJ��XQZDQWHG�UHDFWLRQV

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�PDQ\�UHDFWLRQV�SURGXFH�
ZDVWH�SURGXFWV�ZKLFK�

D� DUH�QRW�FRPPHUFLDOO\�XVHIXO

E� FDQ�SUHVHQW�HFRQRPLF��HQYLURQPHQWDO�DQG�VRFLDO�SUREOHPV�IRU�
GLVSRVDO

���� Demonstrate an understanding that chemists in industry 
ZRUN�WR�¿QG�WKH�HFRQRPLFDOO\�PRVW�IDYRXUDEOH�UHDFWLRQV�
where

D the percentage yield is high

E all the products of the reaction are commercially useful

c the reaction occurs at a suitable speed
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8QLW�&���&KHPLVWU\�LQ�DFWLRQ

2YHUYLHZ

&RQWHQW�DQG�+RZ�6FLHQFH�:RUNV�RYHUYLHZ

2QH�RI�WKH�DWWUDFWLYH�IHDWXUHV�RI�FKHPLVWU\�LV�WKDW�D�NQRZOHGJH�DQG�
XQGHUVWDQGLQJ�RI�WKH�EDVLF�LGHDV�UHGXFHV�WKH�DPRXQW�RI�OHDUQLQJ�
UHTXLUHG�DQG�SURYLGHV�WKH�VDWLVIDFWLRQ�RI�PDNLQJ�VXFFHVVIXO�SUHGLFWLRQV�
EHFDXVH�WKH�NQRZOHGJH�DQG�XQGHUVWDQGLQJ�FDQ�EH�DSSOLHG�LQ�D�ZLGH�
YDULHW\�RI�ZD\V�LQ�WKH�ODERUDWRU\�DQG�LQ�LQGXVWU\�

7KH�SXUSRVH�RI�WKLV�XQLW�LV�WR�SURYLGH�VWXGHQWV�ZLWK�RSSRUWXQLWLHV�WR�
DSSO\�ZKDW�WKH\�KDYH�OHDUQW�LQ�&��DQG�&���7KLV�FRQVROLGDWHV�WKHLU�
NQRZOHGJH�DQG�XQGHUVWDQGLQJ�EHIRUH�FRPPHQFLQJ�DQ�$6���$�OHYHO�
FRXUVH��RU�JLYHV�WKHP�WKH�VDWLVIDFWLRQ�RI�IHHOLQJ�WKDW�WKH\�KDYH�
DFKLHYHG�VRPHWKLQJ�ZRUWKZKLOH�LQ�WKHLU�*&6(�FKHPLVWU\�FRXUVH��
7KH\�ZLOO�UHDOLVH�WKDW�WKH\�FDQ�VWXG\�DQG�XQGHUVWDQG�TXDOLWDWLYH�DQG�
TXDQWLWDWLYH�LQRUJDQLF�DQDO\VLV��HOHFWURO\VLV��HTXLOLEULXP�DQG�RUJDQLF�
FKHPLVWU\��VHHLQJ�WKH�LPSRUWDQFH�DQG�UHOHYDQFH�RI�ZKDW�WKH\�KDYH�
OHDUQHG�IRU�LQGXVWULDO�DV�ZHOO�DV�IRU�ODERUDWRU\�SURFHVVHV�

3UDFWLFDO�ZRUN�LQ�WKLV�XQLW�ZLOO�JLYH�VWXGHQWV�RSSRUWXQLWLHV�WR�SODQ�
SUDFWLFDO�ZD\V�WR�DQVZHU�VFLHQWL¿F�TXHVWLRQV��GHYLVH�DSSURSULDWH�
PHWKRGV�IRU�WKH�FROOHFWLRQ�RI�QXPHULFDO�DQG�RWKHU�GDWD��DVVHVV�DQG�
PDQDJH�ULVNV�ZKHQ�FDUU\LQJ�RXW�SUDFWLFDO�ZRUN��FROOHFW��SURFHVV��
DQDO\VH�DQG�LQWHUSUHW�SULPDU\�DQG�VHFRQGDU\�GDWD��GUDZ�HYLGHQFH�
EDVHG�FRQFOXVLRQV��DQG�HYDOXDWH�PHWKRGV�RI�GDWD�FROOHFWLRQ�DQG�WKH�
TXDOLW\�RI�WKH�UHVXOWLQJ�GDWD�

:RUN�RQ�HOHFWURO\VLV��UHYHUVLEOH�UHDFWLRQV�DQG�G\QDPLF�HTXLOLEULXP��DQG�
WKH�VWUXFWXUHV�RI�PROHFXOHV�LQ�KRPRORJRXV�VHULHV��SURYLGHV�VWXGHQWV�
ZLWK�RSSRUWXQLWLHV�WR�XVH�PRGHOV�WR�H[SODLQ�LGHDV�DQG�SURFHVVHV��DQG�
WR�FRPPXQLFDWH�VFLHQWL¿F�LQIRUPDWLRQ�XVLQJ�VFLHQWL¿F�FRQYHQWLRQV�DQG�
V\PEROV�

6WXGHQWV�ZLOO�KDYH�WKH�RSSRUWXQLW\�WR�ZRUN�TXDQWLWDWLYHO\�ZKHQ�
FDUU\LQJ�RXW�PROH�FDOFXODWLRQV�DQG�ZRUNLQJ�ZLWK�YROXPHV�RI�JDVHV��DQG�
ZKHQ�ZULWLQJ�EDODQFHG�FKHPLFDO�HTXDWLRQV�DQG�KDOI�HTXDWLRQV�

:RUN�RQ�LRQ�WHVWV�DQG�WKH�TXDQWLWDWLYH�WHVWLQJ�RI�ZDWHU�DOORZV�VWXGHQWV�
WR�FRQVLGHU�WKH�UROH�FKHPLVWU\�SOD\V�LQ�SURYLGLQJ�VDIH�GULQNLQJ�ZDWHU��
6WXG\LQJ�WKH�XVHV�RI�VRGLXP��WKH�SXUL¿FDWLRQ�RI�FRSSHU��WKH�XVH�RI�
HOHFWURSODWLQJ��WKH�PDQXIDFWXUH�RI�IHUWLOLVHU�DQG�WKH�SURGXFWLRQ�RI�
HWKDQRO��YLQHJDU��HVWHUV�DQG�VRDS�VKRZV�VWXGHQWV�WKH�LPSRUWDQFH�RI�
WKH�FKHPLFDO�LQGXVWU\�LQ�SURYLGLQJ�XVHIXO�PDWHULDOV�

6WXGHQWV�KDYH�WKH�RSSRUWXQLW\�WR�FRQVLGHU�WKH�DGYDQWDJHV��
GLVDGYDQWDJHV�DQG�ULVNV�RI�WKH�DSSOLFDWLRQV�RI�VRPH�RI�WKH�VXEVWDQFHV�
VWXGLHG��LQFOXGLQJ�SUREOHPV�FDXVHG�E\�KDUG�ZDWHU��WKH�RYHU�XVH�RI�
IHUWLOLVHUV��WKH�VRFLDO�HIIHFWV�RI�DOFRKROLF�GULQNV�DQG�WKH�XVHV�RI�HVWHUV��
7KH\�ZLOO�FRQVLGHU�WKH�HFRQRPLF�IDFWRUV�LQYROYHG�LQ�FKRRVLQJ�UHDFWLRQ�
FRQGLWLRQV�IRU�WKH�+DEHU�SURFHVV�DQG�LQ�FKRRVLQJ�WKH�PHWKRG�XVHG�WR�
SURGXFH�HWKDQRO��7KH\�ZLOO�DOVR�FRQVLGHU�LVVXHV�RI�VXVWDLQDELOLW\��VXFK�
DV�WKH�QHHG�WR�UHF\FOH�VRPH�PDWHULDOV�



(GH[FHO�*&6(�LQ�&KHPLVWU\� 6SHFL¿FDWLRQ�±�,VVXH��� ��3HDUVRQ�(GXFDWLRQ�/LPLWHG�����

��

Unit C3: Chemistry in action

,Q�7RSLF����EXLOGLQJ�RQ�WKHLU�ZRUN�LQ�&���FDQGLGDWHV�ZLOO�H[WHQG�WKHLU�
NQRZOHGJH�RI�WHVWV�IRU�LRQV�WR�HQDEOH�WKHP�WR�LGHQWLI\�XQNQRZQ�VDOWV�
DQG�ZLOO�VHH�KRZ�TXDOLWDWLYH�DQDO\VLV�KDV�UHOHYDQFH�WR�FKHPLVWV�ZRUNLQJ�
LQ�¿HOGV�VXFK�DV�IRUHQVLF�VFLHQFH�

,Q�7RSLF���VWXGHQWV�ZLOO�OHDUQ�WKDW�DPRXQWV�RI�VXEVWDQFHV�DUH�
H[SUHVVHG�LQ�PROHV�DQG��KDYLQJ�FDUULHG�RXW�WLWUDWLRQV��ZLOO�GR�
FDOFXODWLRQV�WR�GHWHUPLQH�FRQFHQWUDWLRQV�RI�GLVVROYHG�VXEVWDQFHV��
7KH\�ZLOO�DOVR�OHDUQ�KRZ�WR�SUHSDUH�VROXEOH�VDOWV�DQG�XQGHUVWDQG�WKDW�
XVLQJ�DQ�H[FHVV�RI�D�UHDFWDQW�LV�SUDFWLFDOO\�FRQYHQLHQW�EXW�WKDW�VLPSOH�
WLWUDWLRQ�KDV�WR�EH�XVHG�ZKHQ�WKH�UHDFWDQW�LV�VROXEOH��7KH\�ZLOO�DOVR�VHH�
KRZ�WKH�SUHVHQFH�RI�VRPH�GLVVROYHG�VDOWV�FDQ�FDXVH�ZDWHU�WR�EH�KDUG�
DQG�WR�DSSUHFLDWH�WKH�SUREOHPV�WKLV�UDLVHV�

+DYLQJ�OHDUQW�WKDW�HOHFWURO\VLV�UHVXOWV�LQ�WKH�GHFRPSRVLWLRQ�RI�DTXHRXV�
VROXWLRQV�RI�VDOWV��VWXGHQWV�FDQ�XVH�WKHLU�NQRZOHGJH�RI�LRQV�LQ�7RSLF���
WR�XQGHUVWDQG�DQG�PDNH�SUHGLFWLRQV�DERXW�VXFK�SURFHVVHV�DQG�WR�ZULWH�
KDOI�HTXDWLRQV�IRU�WKH�UHDFWLRQV�RFFXUULQJ�DW�WKH�HOHFWURGHV��3XUL¿FDWLRQ�
RI�FRSSHU�DQG�HOHFWURSODWLQJ�GHPRQVWUDWH�WKH�UHOHYDQFH��LQ�LQGXVWU\��RI�
ZKDW�WKH\�KDYH�OHDUQW�

,Q�7RSLF���WKH�LQWURGXFWLRQ�RI�PRODU�YROXPH�DQG�RI�$YRJDGUR¶V�ODZ�
HQDEOHV�VWXGHQWV�WR�GR�TXDQWLWDWLYH�ZRUN�UHODWHG�WR�YROXPHV�RI�
JDVHV��7KH\�DUH�WKHQ�DEOH�WR�FRQVLGHU�G\QDPLF�HTXLOLEULD�DQG�KRZ�
FKDQJLQJ�FRQGLWLRQV�DIIHFWV�HTXLOLEULXP�\LHOG�DQG�UDWH�RI�DWWDLQPHQW�RI�
HTXLOLEULXP��7KLV�ZLOO�OHDG�WKHP�WR�IRFXV�RQ�WKH�+DEHU�SURFHVV�DQG�WKH�
PDQXIDFWXUH�RI�IHUWLOLVHUV�

,Q�7RSLF���VWXGHQWV�ZLOO�ZLGHQ�WKHLU�NQRZOHGJH�RI�RUJDQLF�FKHPLVWU\�
DQG�EHJLQ�WR�XQGHUVWDQG�WKH�EHDXW\�RI�RUJDQLF�FKHPLVWU\��ZKHUH�D�OLWWOH�
NQRZOHGJH�FDQ�JR�D�ORQJ�ZD\��7KH\�ZLOO�VWXG\�HWKDQRO��HWKDQRLF�DFLG�
DQG�HWK\O�HWKDQRDWH�OHDGLQJ��WKURXJK�WKH�FRQFHSW�RI�KRPRORJRXV�VHULHV��
WR�WKH�VHULHV�RI�DOFRKROV��FDUER[\OLF�DFLGV�DQG�HVWHUV��$Q�DSSUHFLDWLRQ�
WKDW�RLOV�DQG�IDWV�DUH�HVWHUV�OHDGV�WR�WKH�SURGXFWLRQ�RI�VRDSV�

$VVHVVPHQW�RYHUYLHZ
7KLV�XQLW�LV�H[WHUQDOO\�DVVHVVHG��WKURXJK�D�RQH�KRXU�����PDUN�WLHUHG�
ZULWWHQ�H[DPLQDWLRQ��FRQWDLQLQJ�VL[�TXHVWLRQV�

7KH�H[DPLQDWLRQ�ZLOO�FRQWDLQ�D�PL[WXUH�RI�TXHVWLRQV�VW\OHV��LQFOXGLQJ�
REMHFWLYH�TXHVWLRQV��VKRUW�DQVZHU�TXHVWLRQV�DQG�H[WHQGHG�ZULWLQJ�
TXHVWLRQV�

3UDFWLFDO�LQYHVWLJDWLRQV�LQ�WKLV�XQLW
:LWKLQ�WKLV�XQLW��VWXGHQWV�ZLOO�GHYHORS�XQGHUVWDQGLQJ�RI�WKH�SURFHVV�RI�
VFLHQWL¿F�LQYHVWLJDWLRQV��LQFOXGLQJ�WKDW�LQYHVWLJDWLRQV�

�� XVH�K\SRWKHVHV�ZKLFK�DUH�WHVWHG

�� UHTXLUH�DVVHVVPHQW�DQG�PDQDJHPHQW�RI�ULVNV

�� UHTXLUH�WKH�FROOHFWLRQ��SUHVHQWDWLRQ��DQDO\VLV�DQG�LQWHUSUHWDWLRQ�RI�
SULPDU\�DQG�VHFRQGDU\�HYLGHQFH�LQFOXGLQJ�WKH�XVH�RI�DSSURSULDWH�
WHFKQRORJ\

�� VKRXOG�LQFOXGH�D�UHYLHZ�RI�PHWKRGRORJ\�WR�DVVHVV�¿WQHVV�IRU�SXUSRVH

�� VKRXOG�LQFOXGH�D�UHYLHZ�RI�K\SRWKHVHV�LQ�WKH�OLJKW�RI�RXWFRPHV�
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7KH�IROORZLQJ�VSHFL¿FDWLRQ�SRLQWV�DUH�SUDFWLFDO�LQYHVWLJDWLRQV�ZKLFK�
H[HPSOLI\�WKH�VFLHQWL¿F�SURFHVV�DQG�PD\�DSSHDU�LQ�WKH�ZULWWHQ�
H[DPLQDWLRQ�IRU�WKLV�XQLW�

���  Identify the ions in unknown salts, using the tests above and in 
XQLW�&���VSHFL¿FDWLRQ�SRLQW�����

��� Evaporate a solution to dryness to determine the mass of solute 
in a given mass of solution

���� Carry out an acid-base titration to prepare a salt from a soluble 
base

��� Electrolyse sodium chloride solution

���� Investigate the mass changes at the electrodes during the 
electrolysis of copper sulfate solution using copper electrodes

��� Prepare a solution of ethanol by fermentation

7KH�IROORZLQJ�DUH�IXUWKHU�VXJJHVWLRQV�IRU�SUDFWLFDO�ZRUN�ZLWKLQ�WKLV�
XQLW�

�� Investigate the properties of a group of elements eg Group 2

�� Describe an experiment to test the hardness of samples of water 
by shaking the sample with soap solution

�� Investigate methods for removing hardness in water

�� &DUU\�RXW�WLWUDWLRQV�UHDFWLRQ�WR�¿QG�DQ�XQNQRZQ�FRQFHQWUDWLRQ�RI�
an acid or alkali in solution

�� ,QYHVWLJDWH�WKH�PLJUDWLRQ�RI�LRQV�LQ�HJ�SRWDVVLXP�PDQJDQDWH��9,,��
solution

�� Investigate the products of electrolysis of solutions of salts

�� Electroplate a metal object

�� Determine the volume of one mole of hydrogen gas by using the 
reaction of magnesium with hydrochloric acid

�� Determine the molar volume by measuring the volume and mass 
of a gas using a heavier gas (eg carbon dioxide)

�� Investigate simple reversible reactions, such as the decomposition 
of ammonium chloride

�� Dehydration of ethanol

�� Oxidation of ethanol

�� Reactions of ethanoic acid

�� Describe an experiment to prepare an ester on a test tube scale

�� Manufacture of soap

7KH�&RQWUROOHG�$VVHVVPHQW�7DVN��&$7��IRU�WKH�*&6(�LQ�&KHPLVWU\�ZLOO�
EH�WDNHQ�IURP�DQ\�RI�WKHVH�SUDFWLFDOV��VSHFL¿FDWLRQ�SRLQWV�DQG�IXUWKHU�
VXJJHVWHG�SUDFWLFDOV���7KLV�WDVN�ZLOO�FKDQJH�HYHU\�\HDU��VR�IXWXUH�&$7V�
ZLOO�EH�FKRVHQ�IURP�WKLV�OLVW�
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'HWDLOHG�XQLW�FRQWHQW

,Q�WKLV�VSHFL¿FDWLRQ�EROG�WH[W�UHIHUV�WR�KLJKHU�WLHU�RQO\�FRQWHQW��,WDOLF�WH[W�UHIHUV�WR�SUDFWLFDO�
LQYHVWLJDWLRQV��ZKLFK�VWXGHQWV�DUH�UHTXLUHG�WR�GHPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�

Throughout the unit

���� 5HFDOO�WKH�IRUPXODH�RI�HOHPHQWV�DQG�VLPSOH�FRPSRXQGV�LQ�WKH�XQLW

���� 5HSUHVHQW�FKHPLcDO�UHDFWLRQV�E\�ZRUG�HTXDWLRQV�DQG�VLPSOH�
EDODQFHG�HTXDWLRQV

���� :ULWH�EDODQFHG�FKHPLFDO�HTXDWLRQV�LQFOXGLQJ�WKH�XVH�RI�VWDWH�
V\PEROV��V����O����J��DQG��DT��IRU�D�ZLGH�UDQJH�RI�UHDFWLRQV�LQ�WKLV�
XQLW

���� :ULWH�EDODQFHG�LRQLF�HTXDWLRQV�IRU�D�ZLGH�UDQJH�RI�UHDFWLRQV�LQ�
WKLV�XQLW�DQG�WKRVH�LQ�XQLW�&���VSHFL¿FDWLRQ�SRLQW�����

���� $VVHVV�SUDFWLFDO�ZRUN�IRU�ULVNV�DQG�VXJJHVW�VXLWDEOH�SUHFDXWLRQV�
IRU�D�UDQJH�RI�SUDFWLFDO�VFHQDULRV�IRU�UHDFWLRQV�LQ�WKLV�XQLW

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�KD]DUG�V\PEROV�XVHG�RQ�
FRQWDLQHUV�

D�� LQGLFDWH�WKH�GDQJHUV�DVVRFLDWHG�ZLWK�WKH�FRQWHQWV

E� LQIRUP�SHRSOH�DERXW�VDIH�ZRUNLQJ�SURFHGXUHV�ZLWK�WKHVH�
VXEVWDQFHV�LQ�WKH�ODERUDWRU\

7RSLF��

Qualitative analysis

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�DQDO\VLV�PD\�EH�TXDOLWDWLYH�
RU�TXDQWLWDWLYH

���� ([SODLQ�ZK\�WKH�WHVW�IRU�DQ\�LRQ�PXVW�EH�XQLTXH

���� 'HVFULEH�WHVWV�WR�VKRZ�WKH�SUHVHQFH�RI�WKH�IROORZLQJ�LRQV�LQ�
VROLGV�RU�VROXWLRQV�DV�DSSURSULDWH�

D� $O�!��&D�!��&X�!��)H�!��)H�!�XVLQJ�VRGLXP�K\GUR[LGH�VROXWLRQ

E� 1+4
!�XVLQJ�VRGLXP�K\GUR[LGH�VROXWLRQ��ZDUPLQJ�DQG�WHVWLQJ�

IRU�WKH�DPPRQLD�JDV�SURGXFHG

c Cl", Br"��,"�XVLQJ�GLOXWH�QLWULF�DFLG�DQG�VLOYHU�QLWUDWH�VROXWLRQ

��� Identify the ions in unknown salts, using the tests above and in 
XQLW�&���VSHFL¿FDWLRQ�SRLQW�����

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�WKHVH�WHVWV�IRUP�WKH�EDVLV�
IRU�WHVWLQJ�E\�FKHPLVWV�

D�� ZRUNLQJ�LQ�WKH�ZDWHU�LQGXVWU\�WR�FKHFN�WKH�SXULW\�RI�GULQNLQJ�
ZDWHU

E� IRU�WKH�SUHVHQFH�RI�VXEVWDQFHV�LQ�WKH�EORRG
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7RSLF��

Quantitative analysis

���� &DOFXODWH�WKH�FRQFHQWUDWLRQ�RI�VROXWLRQV�LQ�J�GP!�

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�VRPH�DUHDV�RI�WKH�FRXQWU\�
KDYH�GLVVROYHG�FDOFLXP�RU�PDJQHVLXP�LRQV�LQ�WKHLU�WDS�ZDWHU�DQG�
WKDW�WKH�SUHVHQFH�RI�WKHVH�LRQV�PDNHV�WKH�ZDWHU�KDUG

���� 'HVFULEH�SUREOHPV�FDXVHG�E\�KDUG�ZDWHU��LQFOXGLQJ�

D� LW�GRHV�QRW�HDVLO\�IRUP�D�ODWKHU�ZLWK�VRDS

E� LW�UHDFWV�ZLWK�VRDS�WR�IRUP�D�SUHFLSLWDWH��³VFXP´���ZKLFK�
FDXVHV�VRDS�WR�EH�ZDVWHG

���� 'HVFULEH�KDUG�ZDWHU�DV�HLWKHU�WHPSRUDU\�RU�SHUPDQHQW��DQG�
GHVFULEH�KRZ�ERLOLQJ�UHPRYHV�WHPSRUDU\�KDUGQHVV�EXW�QRW�
SHUPDQHQW�KDUGQHVV

���� ([SODLQ�KRZ�KDUG�ZDWHU�FDQ�EH�VRIWHQHG�E\�UHPRYLQJ�WKH�
GLVVROYHG�FDOFLXP�DQG�RU�PDJQHVLXP�LRQV�DQG�WKDW�WKLV�FDQ�EH�
GRQH�E\�

D� ERLOLQJ��IRU�WHPSRUDU\�KDUG�ZDWHU�RQO\�

E� XVLQJ�DQ�LRQ�H[FKDQJH�UHVLQ

��� Evaporate a solution to dryness to determine the mass of solute 
in a given mass of solution

���� Demonstrate an understanding that the amount of 
a substance can be measured in grams, numbers of 
particles or number of moles of particles

���� Convert masses of substances into moles of particles of 
the substance and vice versa

���� Convert concentration in g dm!3 into mol dm!3 and vice 
versa

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�LI�VROXEOH�VDOWV�DUH�SUHSDUHG�
IURP�DQ�DFLG�DQG�DQ�LQVROXEOH�UHDFWDQW�

D� H[FHVV�RI�WKH�UHDFWDQW�FDQ�EH�DGGHG�WR�HQVXUH�WKDW�DOO�WKH�
DFLG�LV�XVHG�XS

E� WKH�H[FHVV�UHDFWDQW�FDQ�EH�UHPRYHG�E\�¿OWUDWLRQ

F� WKH�VROXWLRQ�UHPDLQLQJ�LV�RQO\�VDOW�DQG�ZDWHU

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�LI�VROXEOH�VDOWV�DUH�SUHSDUHG�
IURP�DQ�DFLG�DQG�D�VROXEOH�UHDFWDQW�

D� WLWUDWLRQ�PXVW�EH�XVHG�WR�GHWHUPLQH�WKH�H[DFW�DPRXQW�RI�WKH�
VROXEOH�UHDFWDQW�WKDW�UHDFWV�ZLWK�DQ�DFLG

E� WKH�DFLG�DQG�WKH�VROXEOH�UHDFWDQW�FDQ�WKHQ�EH�PL[HG�LQ�WKH�
FRUUHFW�SURSRUWLRQV

F� WKH�VROXWLRQ�UHPDLQLQJ�DIWHU�UHDFWLRQ�LV�RQO\�VDOW�DQG�ZDWHU

����� 'HVFULEH�DQ�DFLG�EDVH�WLWUDWLRQ�DV�D�QHXWUDOLVDWLRQ�UHDFWLRQ�ZKHUH�
K\GURJHQ�LRQV��+"��IURP�WKH�DFLG�UHDFW�ZLWK�K\GUR[LGH�LRQV�
�2+!��IURP�WKH�EDVH
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����� 'HVFULEH�KRZ�WR�FDUU\�RXW�VLPSOH�DFLG�EDVH�WLWUDWLRQV�XVLQJ�
EXUHWWH��SLSHWWH�DQG�VXLWDEOH�DFLG�EDVH�LQGLFDWRUV

���� Carry out an acid-base titration to prepare a salt from a soluble 
base

���� Carry out simple calculations using the results of 
titrations to calculate an unknown concentration of a 
solution or an unknown volume of solution required.

7RSLF��

Electrolytic processes

���� ([SODLQ�WKDW�HOHFWURO\WHV�DUH�LRQLF�VXEVWDQFHV�LQ�WKH�PROWHQ�VWDWH�
RU�GLVVROYHG�LQ�ZDWHU

���� 'HVFULEH�WKH�PRYHPHQW�RI�LRQV�GXULQJ�HOHFWURO\VLV��VXFK�WKDW

D� SRVLWLYHO\�FKDUJHG�FDWLRQV�PLJUDWH�WR�WKH�QHJDWLYHO\�FKDUJHG�
FDWKRGH

E� QHJDWLYHO\�FKDUJHG�DQLRQV�PLJUDWH�WR�WKH�SRVLWLYHO\�FKDUJHG�
DQRGH

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�R[LGDWLRQ�FDQ�LQYROYH�WKH�
ORVV�RI�HOHFWURQV�DQG�UHGXFWLRQ�FDQ�LQYROYH�WKH�JDLQ�RI�HOHFWURQV

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�UHGXFWLRQ�RFFXUV�DW�WKH�
FDWKRGH�DQG�WKDW�R[LGDWLRQ�RFFXUV�DW�WKH�DQRGH�LQ�HOHFWURO\VLV�
UHDFWLRQV

���� Write half equations for reactions occurring at the anode 
and cathode in examples of electrolysis reactions in this 
unit

���� 'HVFULEH�WKH�PDQXIDFWXUH�RI�VRGLXP�E\�WKH�HOHFWURO\VLV�RI�PROWHQ�
VRGLXP�FKORULGH��GHWDLOV�RI�WKH�HOHFWURO\WLF�FHOO�DUH�QRW�UHTXLUHG�

���� 5HFDOO�WKDW�VRGLXP�FDQ�EH�XVHG�LQ�VWUHHW�ODPSV�DQG�DV�D�FRRODQW�
LQ�VRPH�QXFOHDU�UHDFWRUV

��� Electrolyse sodium chloride solution

���� ([SODLQ�WKH�IRUPDWLRQ�RI�WKH�SURGXFWV�LQ�WKH�HOHFWURO\VLV�RI�
VRGLXP�FKORULGH�VROXWLRQ

����� 'HVFULEH�KRZ�WKH�HOHFWURO\VLV�RI�DTXHRXV�VROXWLRQV�FDQ�JLYH�
SURGXFWV�IURP�LRQV�LQ�ZDWHU��UDWKHU�WKDQ�IURP�LRQV�RI�WKH��
GLVVROYHG�VROLG

����� ([SODLQ�WKH�IRUPDWLRQ�RI�WKH�SURGXFWV�LQ�WKH�HOHFWURO\VLV��XVLQJ�
LQHUW�HOHFWURGHV��RI�VRPH�HOHFWURO\WHV��LQFOXGLQJ�

D� FRSSHU�FKORULGH�VROXWLRQ

E� FRSSHU�VXOIDWH�VROXWLRQ

F� VRGLXP�VXOIDWH�VROXWLRQ

G� PROWHQ�OHDG�EURPLGH

���� Investigate the mass changes at the electrodes during the 
electrolysis of copper sulfate solution using copper electrodes
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����� 'HVFULEH�WKH�SXUL¿FDWLRQ�RI�FRSSHU�E\�HOHFWURO\VLV�XVLQJ�D�SXUH�
FRSSHU�FDWKRGH�DQG�DQ�LPSXUH�FRSSHU�DQRGH

����� ([SODLQ�KRZ�HOHFWURSODWLQJ�FDQ�EH�XVHG�WR�LPSURYH�WKH�
DSSHDUDQFH�DQG�RU�WKH�UHVLVWDQFH�WR�FRUURVLRQ�RI�PHWDO�REMHFWV

7RSLF��

Gases, equilibria and ammonia

��� Demonstrate an understanding that one mole of any gas 
occupies 24 dm3 at room temperature and atmospheric 
pressure and that this is known as the molar volume of 
the gas

��� Use molar volume and balanced equations in calculations 
involving the masses of solids and volumes of gases

��� Use Avogadro’s law to calculate volumes of gases involved 
in gaseous reactions, given the relevant equations

���� 5HFDOO�WKDW�QLWURJHQRXV�IHUWLOLVHUV�DUH�PDQXIDFWXUHG�IURP�
DPPRQLD�DQG�WKDW�WKH\�SURPRWH�SODQW�JURZWK

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�WKH�HQYLURQPHQWDO�
FRQVHTXHQFHV�RI�WKH�RYHU�XVH�RI�IHUWLOLVHUV��LQFOXGLQJ�H[FHVVLYH�
SODQW�JURZWK�LQ�ULYHUV�DQG�ODNHV

���� 5HFDOO�WKDW�FKHPLFDO�UHDFWLRQV�DUH�UHYHUVLEOH�DQG�WKDW�WKH�+DEHU�
SURFHVV�XVHV�D�UHYHUVLEOH�UHDFWLRQ�EHWZHHQ�QLWURJHQ��H[WUDFWHG�
IURP�WKH�DLU��DQG�K\GURJHQ��REWDLQHG�IURP�QDWXUDO�JDV��WR�IRUP�
DPPRQLD

��� Demonstrate an understanding of the concept of dynamic 
equilibrium

��� Explain how the position of a dynamic equilibrium is 
affected by changes in:

D temperature

E pressure

��� Demonstrate an understanding of the consequential 
effects of these changes on the rate of attainment of 
equilibrium and of the need to use a catalyst

���� Describe how, in industrial reactions such as the Haber 
process, the temperature, pressure and catalyst used 
produce an acceptable yield in an acceptable time

7RSLF��

Organic chemistry

���� 'HVFULEH�KRZ�HWKDQRO�LV�SURGXFHG�GXULQJ�WKH�IHUPHQWDWLRQ�RI�
FDUERK\GUDWHV��LQFOXGLQJ�

D� WKDW�WKH�IHUPHQWDWLRQ�PL[WXUH�LV�NHSW�ZDUP�DQG�XQGHU�
DQDHURELF�FRQGLWLRQV

E� WKDW�\HDVW�SURYLGHV�DQ�HQ]\PH�IRU�WKLV�UHDFWLRQ
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��� Prepare a solution of ethanol by fermentation

���� 5HFDOO�WKDW�GLIIHUHQW�SHUFHQWDJHV�RI�HWKDQRO�DUH�SUHVHQW�LQ�
YDULRXV�GULQNV

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�WKH�VRFLDO�LVVXHV�DQG�SRVVLEOH�
KDUPIXO�HIIHFWV�RI�HWKDQRO�LQ�DOFRKROLF�GULQNV

���� ([SODLQ�KRZ�WR�REWDLQ�D�FRQFHQWUDWHG�VROXWLRQ�RI�HWKDQRO�E\�
IUDFWLRQDO�GLVWLOODWLRQ�RI�WKH�IHUPHQWDWLRQ�PL[WXUH

��� Recall how ethanol can also be manufactured by reacting    
ethene (from cracking of crude oil fractions) with steam

��� Evaluate the factors which are relevant to the choice of 
method used in the manufacture of ethanol, including:

D the relative availability of sugar cane or sugar beet and 
crude oil

E� WKH�TXDOLW\�RI�WKH�¿QDO�SURGXFW�DQG�ZKHWKHU�LW�QHHGV�
further processing

��� Recall that the dehydration of ethanol results in the 
formation of ethene

���� 'H¿QH�KRPRORJRXV�VHULHV�DV�D�VHULHV�RI�FRPSRXQGV�ZKLFK�

D� KDYH�WKH�VDPH�JHQHUDO�IRUPXOD

E� VKRZ�D�JUDGXDO�YDULDWLRQ�LQ�SK\VLFDO�SURSHUWLHV�DV�H[HPSOL¿HG�
E\�WKHLU�ERLOLQJ�SRLQWV

F� KDYH�VLPLODU�FKHPLFDO�SURSHUWLHV

����� 5HFDOO�WKH�QDPHV��IRUPXODH�DQG�VWUXFWXUHV�RI�PHPEHUV�RI�WKH�
IROORZLQJ�KRPRORJRXV�VHULHV�

D� DONDQHV��XS�WR���FDUERQV�DWRPV�SHU�PROHFXOH

E� DONHQHV��XS�WR���FDUERQV�DWRPV�SHU�PROHFXOH

c alcohols, up to 3 carbons atoms per molecule

d carboxylic acids, up to 3 carbon atoms per molecule

�QR�WUHDWPHQW�RI�LVRPHUV�LV�UHTXLUHG�LQ�DQ\�RI�WKHVH�VHULHV�

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�HWKDQRO�FDQ�EH�R[LGLVHG�WR�
IRUP�HWKDQRLF�DFLG�DQG�WKDW�WKLV�UHDFWLRQ�RFFXUV�LQ�RSHQ�ERWWOHV�
RI�ZLQH�DQG�LQ�WKH�SURGXFWLRQ�RI�HWKDQRLF�DFLG�LQ�YLQHJDU

����� 'HVFULEH�WKH�XVH�RI�YLQHJDU�DV�D�ÀDYRXULQJ�DQG�DV�D�SUHVHUYDWLYH

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�HWKDQRLF�DFLG�LV�D�W\SLFDO�
DFLG��LQFOXGLQJ�

D� LWV�UHDFWLRQ�ZLWK�PHWDOV

E� LWV�UHDFWLRQ�ZLWK�EDVHV�DQG�FDUERQDWHV�WR�IRUP�VDOWV�
�HWKDQRDWHV�

F� LWV�W\SLFDO�HIIHFW�RQ�LQGLFDWRUV

����� 'HVFULEH�WKH�UHDFWLRQ�RI�HWKDQRO�ZLWK�HWKDQRLF�DFLG�WR�SURGXFH�
DQ�HVWHU��HWK\O�HWKDQRDWH�DQG�ZDWHU�including writing an 
equation for this reaction using molecular and structural 
formulae
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����� 'HVFULEH�XVHV�RI�

D� HVWHUV�DV�ÀDYRXULQJV�DQG�SHUIXPHV��DV�WKH\�DUH�SOHDVDQW�
VPHOOLQJ

E� SRO\HVWHUV�DV�¿EUHV�WR�PDNH�IDEULF�DQG�DV�SODVWLFV�IRU�PDNLQJ�
ERWWOHV��QR�FRQVLGHUDWLRQ�RI�WKH�IRUPDWLRQ�RI�SRO\HVWHU�LV�
UHTXLUHG�

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�SRO\HVWHUV�FDQ�EH�UHF\FOHG�
WR�IRUP�ÀHHFH�WKDW�LV�XVHG�WR�PDNH�FORWKLQJ

����� 5HFDOO�WKDW�RLOV�DQG�IDWV�DUH�HVWHUV

������'HVFULEH�WKH�EUHDNLQJ�GRZQ�RI�RLOV�DQG�IDWV��E\�ERLOLQJ�ZLWK�
FRQFHQWUDWHG�DONDOL�VROXWLRQ��WR�SURGXFH�VRDSV��ZKLFK�DUH�VRGLXP�
RU�SRWDVVLXP�VDOWV�RI�ORQJ�FDUERQ�FKDLQ�FDUER[\OLF�DFLGV

���� Demonstrate an understanding of how a soap removes 
dirt or grease, including

D that part of the soap anion is hydrophobic and 
dissolves in dirt or grease

E that the other part is hydrophilic and dissolves in 
water

���� Demonstrate an understanding that liquid oils can be 
converted to solid fats by catalytic hydrogenation which 
removes the C==C unsaturation and that this process is 
used to manufacture margarine


