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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�

7RSLF��

&ODVVL¿FDWLRQ��YDULDWLRQ�DQG�LQKHULWDQFH

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�KRZ�ELRORJLVWV�FODVVLI\�
RUJDQLVPV�DFFRUGLQJ�WR�KRZ�FORVHO\�WKH\�DUH�UHODWHG�WR�RQH�
DQRWKHU�LQFOXGLQJ�

D� 6SHFLHV�±�JURXSV�RI�RUJDQLVPV�WKDW�KDYH�PDQ\�IHDWXUHV�LQ�
FRPPRQ

E� *HQXV�±�FRQWDLQV�VHYHUDO�VSHFLHV�ZLWK�VLPLODU�FKDUDFWHULVWLFV

F� )DPLO\�±�FRPSULVLQJ�RI�VHYHUDO�JHQHUD

G� 2UGHU�±�FRPSULVLQJ�RI�VHYHUDO�IDPLOLHV

H� &ODVV�±�FRPSULVLQJ�RI�VHYHUDO�RUGHUV

I� 3K\OXP�±�FRPSULVLQJ�RI�VHYHUDO�FODVVHV

J� 7KH�)LYH�.LQJGRPV�±�DQLPDOLD��SODQWDH��IXQJL��SURWRFWLVWD�DQG�
SURNDU\RWD

���� 'HVFULEH�WKH�PDLQ�FKDUDFWHULVWLFV�RI�WKH�¿YH�NLQJGRPV�LQFOXGLQJ�

D� $QLPDOLD�±�PXOWLFHOOXODU��GR�QRW�KDYH�FHOO�ZDOOV��GR�QRW�KDYH�
FKORURSK\OO��IHHG�KHWHURWURSKLFDOO\

E� 3ODQWDH�±�PXOWLFHOOXODU��KDYH�FHOO�ZDOOV��KDYH�FKORURSK\OO��IHHG�
DXWRWURSKLFDOO\

F� )XQJL�±�PXOWLFHOOXODU��KDYH�FHOO�ZDOOV��GR�QRW�KDYH�FKORURSK\OO��
IHHG�VDSURSK\WLFDOO\

G� 3URWRFWLVWD�±�XQLFHOOXODU��KDYH�D�QXFOHXV

H� 3URNDU\RWD�±�XQLFHOOXODU��KDYH�QR�QXFOHXV

���� ([SODLQ�ZK\�VFLHQWLVWV�GR�QRW�FODVVLI\�YLUXVHV�LQ�DQ\�RI�WKH�¿YH�
NLQJGRPV�DQG�UHJDUG�WKHP�DV�QRQ�OLYLQJ

���� 'HVFULEH�WKH�PDLQ�FKDUDFWHULVWLFV�RI�WKH�SK\OXP�&KRUGDWD�DV�
DQLPDOV�ZLWK�D�VXSSRUWLQJ�URG�UXQQLQJ�WKH�OHQJWK�RI�WKH�ERG\��DQ�
H[DPSOH�RI�WKLV�EHLQJ�WKH�EDFNERQH�LQ�YHUWHEUDWHV

����� ([SODLQ�KRZ�VFLHQWLVWV�SODFH�YHUWHEUDWHV�LQWR�JURXSV�EDVHG�RQ�

D� 2[\JHQ�DEVRUSWLRQ�PHWKRGV�±�OXQJV��JLOOV�DQG�VNLQ

E� 5HSURGXFWLRQ�±�LQWHUQDO�RU�H[WHUQDO�IHUWLOLVDWLRQ��RYLSDURXV�RU�
YLYLSDURXV

F� 7KHUPRUHJXODWLRQ�±�KRPHRWKHUPV�DQG�SRLNLORWKHUPV

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�WKH�SUREOHPV�DVVRFLDWHG�ZLWK�
DVVLJQLQJ�YHUWHEUDWHV�WR�D�VSHFL¿F�JURXS�EDVHG�RQ�WKHLU�DQDWRP\�
DQG�UHSURGXFWLRQ�PHWKRGV�DQG�ZK\�PDQ\�YHUWHEUDWHV�DUH�
GLI¿FXOW�WR�FODVVLI\
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���� 'LVFXVV�ZK\�WKH�GH¿QLWLRQ�RI�D�VSHFLHV�DV�RUJDQLVPV�WKDW�
SURGXFH�IHUWLOH�RIIVSULQJ�PD\�KDYH�OLPLWDWLRQV��VRPH�RUJDQLVPV�
GR�QRW�DOZD\V�UHSURGXFH�VH[XDOO\�DQG�VRPH�K\EULGV�DUH�IHUWLOH

���� ([SODLQ�ZK\�ELQRPLDO�FODVVL¿FDWLRQ�LV�QHHGHG�WR�LGHQWLI\��
study and conserve species, and can be used to target 
conservation efforts

��� ([SODLQ�KRZ�DFFXUDWH�FODVVL¿FDWLRQ�PD\�EH�FRPSOLFDWHG�E\�

D� YDULDWLRQ�ZLWKLQ�D�VSHFLHV

E hybridisation in ducks

c ring species

����� &RQVWUXFW�DQG�XVH�NH\V�WR�VKRZ�KRZ�VSHFLHV�FDQ�EH�LGHQWL¿HG

����� ([SODLQ�KRZ�RUJDQLVPV�DUH�DGDSWHG�WR�WKHLU�HQYLURQPHQW�
DQG�KRZ�VRPH�RUJDQLVPV�KDYH�FKDUDFWHULVWLFV�WKDW�HQDEOH�
WKHP�WR�VXUYLYH�LQ�H[WUHPH�HQYLURQPHQWV��LQFOXGLQJ�GHHS�VHD�
K\GURWKHUPDO�YHQWV�DQG�SRODU�UHJLRQV�

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�'DUZLQ¶V�WKHRU\�RI�HYROXWLRQ�E\�
QDWXUDO�VHOHFWLRQ�LQFOXGLQJ�

D� YDULDWLRQ�±�PRVW�SRSXODWLRQV�RI�RUJDQLVPV�FRQWDLQ�LQGLYLGXDOV�
ZKLFK�YDU\�VOLJKWO\�IURP�RQH�WR�DQRWKHU

E� RYHU�SURGXFWLRQ�±�PRVW�RUJDQLVPV�SURGXFH�PRUH�\RXQJ�WKDQ�
ZLOO�VXUYLYH�WR�DGXOWKRRG

F� VWUXJJOH�IRU�H[LVWHQFH�±�EHFDXVH�SRSXODWLRQV�GR�QRW�JHQHUDOO\�
LQFUHDVH�UDSLGO\�LQ�VL]H�WKHUH�PXVW�WKHUHIRUH�EH�FRQVLGHUDEOH�
FRPSHWLWLRQ�IRU�VXUYLYDO�EHWZHHQ�WKH�RUJDQLVPV

G� VXUYLYDO�±�WKRVH�ZLWK�DGYDQWDJHRXV�FKDUDFWHULVWLFV�DUH�PRUH�
OLNHO\�WR�VXUYLYH�WKLV�VWUXJJOH

H� DGYDQWDJHRXV�FKDUDFWHULVWLFV�LQKHULWHG�±�EHWWHU�DGDSWHG�
RUJDQLVPV�DUH�PRUH�OLNHO\�WR�UHSURGXFH�VXFFHVVIXOO\�SDVVLQJ�
RQ�WKH�DGYDQWDJHRXV�FKDUDFWHULVWLFV�WR�WKHLU�RIIVSULQJ

I� JUDGXDO�FKDQJH�±�RYHU�D�SHULRG�RI�WLPH�WKH�SURSRUWLRQ�RI�
LQGLYLGXDOV�ZLWK�WKH�DGYDQWDJHRXV�FKDUDFWHULVWLFV�LQ�WKH�
SRSXODWLRQ�ZLOO�LQFUHDVH�FRPSDUHG�ZLWK�WKH�SURSRUWLRQ�RI�
LQGLYLGXDOV�ZLWK�SRRUO\�DGDSWHG�FKDUDFWHULVWLFV��DQG�WKH�
SRRUO\�DGDSWHG�FKDUDFWHULVWLFV�PD\�HYHQWXDOO\�EH�ORVW�

����� 'HVFULEH�YDULDWLRQ�DV�FRQWLQXRXV�RU�GLVFRQWLQXRXV

����� Investigate the variations within a species to illustrate 
continuous variation and discontinuous variation 

����� ,QWHUSUHW�LQIRUPDWLRQ�RQ�YDULDWLRQ�XVLQJ�QRUPDO�GLVWULEXWLRQ�FXUYHV

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�WKH�FDXVHV�RI�YDULDWLRQ��LQFOXGLQJ�

D� JHQHWLF�YDULDWLRQ�±�GLIIHUHQW�FKDUDFWHULVWLFV�DV�D�UHVXOW�RI�
PXWDWLRQ�RU�UHSURGXFWLRQ

E� HQYLURQPHQWDO�YDULDWLRQ�±�GLIIHUHQW�FKDUDFWHULVWLFV�FDXVHG�E\�
DQ�RUJDQLVP¶V�HQYLURQPHQW��DFTXLUHG�FKDUDFWHULVWLFV�
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����� Demonstrate an understanding of how speciation occurs 
as a result of geographic isolation

����� ([SODLQ�KRZ�QHZ�HYLGHQFH�IURP�'1$�UHVHDUFK�DQG�WKH�
HPHUJHQFH�RI�UHVLVWDQW�RUJDQLVPV�VXSSRUWV�'DUZLQ¶V�WKHRU\

����� ([SODLQ�WKH�UROH�RI�WKH�VFLHQWL¿F�FRPPXQLW\�LQ�YDOLGDWLQJ�QHZ�
HYLGHQFH��LQFOXGLQJ�WKH�XVH�RI�

D� VFLHQWL¿F�MRXUQDOV

E� WKH�SHHU�UHYLHZ�SURFHVV

F� VFLHQWL¿F�FRQIHUHQFHV

����� 'HVFULEH�WKH�VWUXFWXUH�RI�WKH�QXFOHXV�RI�WKH�FHOO�DV�FRQWDLQLQJ�
FKURPRVRPHV��RQ�ZKLFK�JHQHV�DUH�ORFDWHG�

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�JHQHV�H[LVW�LQ�DOWHUQDWLYH�
IRUPV�FDOOHG�DOOHOHV�ZKLFK�JLYH�ULVH�WR�GLIIHUHQFHV�LQ�LQKHULWHG�
FKDUDFWHULVWLFV

����� 5HFDOO�WKH�PHDQLQJ�RI��DQG�XVH�DSSURSULDWHO\��WKH�WHUPV��GRPLQDQW��
UHFHVVLYH��KRPR]\JRXV��KHWHUR]\JRXV��SKHQRW\SH�DQG�JHQRW\SH

����� $QDO\VH�DQG�LQWHUSUHW�SDWWHUQV�RI�PRQRK\EULG�LQKHULWDQFH�XVLQJ�D�
JHQHWLF�GLDJUDP��3XQQHWW�VTXDUHV�DQG�IDPLO\�SHGLJUHHV�

���� &DOFXODWH�DQG�DQDO\VH�RXWFRPHV��XVLQJ�SUREDELOLWLHV��UDWLRV�DQG�
SHUFHQWDJHV��IURP�PRQRK\EULG�FURVVHV 

����� 'HVFULEH�WKH�V\PSWRPV�RI�WKH�JHQHWLF�GLVRUGHUV�

D� VLFNOH�FHOO�GLVHDVH

E� F\VWLF�¿EURVLV

���� Evaluate the outcomes of pedigree analysis when 
screening for genetic disorders:

D sickle cell disease

E� F\VWLF�¿EURVLV

7RSLF��

Responses to a changing environment

���� 'H¿QH�KRPHRVWDVLV�DV�WKH�PDLQWHQDQFH�RI�D�VWDEOH�LQWHUQDO�
HQYLURQPHQW

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�WKH�KRPHRVWDWLF�PHFKDQLVPV�RI�

D� WKHUPRUHJXODWLRQ�DQG�WKH�HIIHFW�RI�WHPSHUDWXUH�RQ�HQ]\PHV

E� RVPRUHJXODWLRQ�

F� EORRG�JOXFRVH�UHJXODWLRQ



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

��

8QLW�%���,QÀXHQFHV�RQ�OLIH

���� ([SODLQ�KRZ�WKHUPRUHJXODWLRQ�WDNHV�SODFH��ZLWK�UHIHUHQFH�WR�WKH�
IXQFWLRQ�RI�WKH�VNLQ��LQFOXGLQJ�

D� WKH�UROH�RI�WKH�GHUPLV�±�VZHDW�JODQGV��EORRG�YHVVHOV�DQG�
QHUYH�HQGLQJV��KDLU��HUHFWRU�PXVFOHV�DQG�VHEDFHRXV�JODQGV

E� WKH�UROH�RI�WKH�K\SRWKDODPXV�±�UHJXODWLQJ�ERG\�WHPSHUDWXUH

���� Explain how thermoregulation takes place, with reference 
to:

D vasoconstriction

E vasodilation

c negative feedback

���� 5HFDOO�WKDW�KRUPRQHV�DUH�SURGXFHG�LQ�HQGRFULQH�JODQGV�DQG�DUH�
WUDQVSRUWHG�E\�WKH�EORRG�WR�WKHLU�WDUJHW�RUJDQV

���� ([SODLQ�KRZ�EORRG�JOXFRVH�OHYHOV�DUH�UHJXODWHG�E\�LQVXOLQ�DQG�
H[FHVV�EORRG�JOXFRVH�LV�FRQYHUWHG�WR�JO\FRJHQ�LQ�WKH�OLYHU

��� Explain how blood glucose levels are regulated by causing 
the conversion of glycogen to glucose 

���� 5HFDOO�WKDW�7\SH���GLDEHWHV�LV�FDXVHG�E\�D�ODFN�RI�LQVXOLQ

���� ([SODLQ�KRZ�7\SH���GLDEHWHV�FDQ�EH�FRQWUROOHG��LQFOXGLQJ�
WKH�UROHV�RI�GLHW�DQG�LQMHFWLRQ�RI�LQVXOLQ�XVXDOO\�LQWR�WKH�
VXEFXWDQHRXV�IDW

����� ([SODLQ�KRZ��LQ�7\SH���GLDEHWHV��WKH�OHYHO�RI�SK\VLFDO�DFWLYLW\�DQG�
GLHW�DIIHFW�WKH�DPRXQW�RI�LQVXOLQ�UHTXLUHG

����� 5HFDOO�WKDW�7\SH���GLDEHWHV�LV�FDXVHG�E\�D�SHUVRQ�EHFRPLQJ�
UHVLVWDQW�WR�LQVXOLQ�

����� ([SODLQ�KRZ�7\SH���GLDEHWHV�FDQ�EH�FRQWUROOHG�E\�GLHW�DQG�
SK\VLFDO�DFWLYLW\

����� (YDOXDWH�WKH�FRUUHODWLRQ�EHWZHHQ�REHVLW\��LQFOXGLQJ�FDOFXODWLRQV�
RI�%0,��DQG�7\SH���GLDEHWHV�

����� ([SODLQ�KRZ�SODQW�JURZWK�VXEVWDQFHV��KRUPRQHV��EULQJ�DERXW�

D� SRVLWLYH�SKRWRWURSLVP�LQ�VKRRWV

E� SRVLWLYH�JUDYLWURSLVP��JHRWURSLVP��LQ�URRWV

����� ([SODLQ�KRZ�DX[LQV�EULQJ�DERXW�VKRRW�FXUYDWXUH�XVLQJ�FHOO�
HORQJDWLRQ�

���� Investigate tropic responses

����� $QDO\VH��LQWHUSUHW�DQG�HYDOXDWH�GDWD�IURP�SODQW�KRUPRQH�
H[SHULPHQWV��LQFOXGLQJ�WKH�DFWLRQ�RI�DX[LQV�DQG�JLEEHUHOOLQV�
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����� Demonstrate an understanding of the uses of plant 
hormones, including:

D� selective weedkillers

E� rooting powder

c seedless fruit

d fruit ripening

����� 5HFDOO�WKDW�WKH�FHQWUDO�QHUYRXV�V\VWHP�FRQVLVWV�RI�WKH�EUDLQ�DQG�
VSLQDO�FRUG�DQG�LV�OLQNHG�WR�VHQVH�RUJDQV�E\�QHUYHV

���� ([SODLQ�WKH�VWUXFWXUH�DQG�IXQFWLRQ�RI�GHQGURQV�DQG�D[RQV�LQ�WKH�
QHUYRXV�V\VWHP

����� 'HVFULEH�KRZ�VWLPXODWLRQ�RI�UHFHSWRUV�LQ�WKH�VHQVH�RUJDQV�VHQGV�
HOHFWULFDO�LPSXOVHV�DORQJ�QHXURQHV�

���� Investigate human responses to external stimuli 

����� 'HVFULEH�WKH�VWUXFWXUH�DQG�IXQFWLRQ�RI�VHQVRU\��UHOD\�DQG�PRWRU�
QHXURQHV�DQG�V\QDSVHV�LQFOXGLQJ�

D� WKH�UROH�RI�WKH�P\HOLQ�VKHDWK

E� WKH�UROH�RI�QHXURWUDQVPLWWHUV

F� WKH�UHÀH[�DUF

7RSLF��

Problems of, and solutions to a changing environment

���� 'H¿QH�D�GUXJ�DV�D�FKHPLFDO�VXEVWDQFH��VXFK�DV�D�QDUFRWLF�RU�
KDOOXFLQRJHQ��WKDW�DIIHFWV�WKH�FHQWUDO�QHUYRXV�V\VWHP��FDXVLQJ�
FKDQJHV�LQ�SV\FKRORJLFDO�EHKDYLRXU�DQG�SRVVLEOH�DGGLFWLRQ

���� 'HVFULEH�WKH�JHQHUDO�HIIHFWV�RI�

D� SDLQNLOOHUV�WKDW�EORFN�QHUYH�LPSXOVHV��LQFOXGLQJ�PRUSKLQH

E� KDOOXFLQRJHQV�WKDW�GLVWRUW�VHQVH�SHUFHSWLRQ��LQFOXGLQJ�/6'

F� VWLPXODQWV�WKDW�LQFUHDVH�WKH�VSHHG�RI�UHDFWLRQV�DQG�
QHXURWUDQVPLVVLRQ�DW�WKH�V\QDSVH��LQFOXGLQJ�FDIIHLQH

G� GHSUHVVDQWV�WKDW�VORZ�GRZQ�WKH�DFWLYLW\�RI�WKH�EUDLQ��
LQFOXGLQJ�DOFRKRO

��� Investigate reaction times

���� ([SODLQ�WKH�HIIHFWV�RI�VRPH�FKHPLFDOV�LQ�FLJDUHWWH�VPRNH��
LQFOXGLQJ�

D� QLFRWLQH�DV�DQ�DGGLFWLYH�GUXJ�

E� WDU�DV�D�FDUFLQRJHQ

F� FDUERQ�PRQR[LGH�UHGXFLQJ�WKH�R[\JHQ�FDUU\LQJ�DELOLW\�RI�WKH�
EORRG

���� (YDOXDWH�GDWD�UHODWLQJ�WR�WKH�FRUUHODWLRQ�EHWZHHQ�VPRNLQJ�DQG�LWV�
QHJDWLYH�HIIHFWV�RQ�KHDOWK
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���� (YDOXDWH�HYLGHQFH�RI�VRPH�KDUPIXO�HIIHFWV�RI�DOFRKRO�DEXVH�

D� LQ�WKH�VKRUW�WHUP�±�EOXUUHG�YLVLRQ��ORZHULQJ�RI�LQKLELWLRQV��
VORZLQJ�RI�UHDFWLRQV

E� LQ�WKH�ORQJ�WHUP�±�OLYHU�FLUUKRVLV��EUDLQ�GDPDJH

���� 'LVFXVV�WKH�HWKLFV�RI�RUJDQ�WUDQVSODQWV��LQFOXGLQJ��

D� OLYHU�WUDQVSODQWV�IRU�DOFRKROLFV

E� KHDUW�WUDQVSODQWV�IRU�WKH�FOLQLFDOO\�REHVH

F� WKH�VXSSO\�RI�RUJDQV

���� 5HFDOO�WKDW�LQIHFWLRXV�GLVHDVHV�DUH�FDXVHG�E\�SDWKRJHQV�

���� 'HVFULEH�KRZ�SDWKRJHQV�DUH�VSUHDG��LQFOXGLQJ�

D� LQ�ZDWHU��LQFOXGLQJ�FKROHUD�EDFWHULXP�

E� E\�IRRG��LQFOXGLQJ�Salmonella�EDFWHULXP

F� DLUERUQH��HJ�VQHH]LQJ���LQFOXGLQJ�LQÀXHQ]D�YLUXV

G� E\�FRQWDFW��LQFOXGLQJ�DWKOHWH¶V�IRRW�IXQJXV

H� E\�ERG\�ÀXLGV��LQFOXGLQJ�+,9

I� E\�DQLPDO�YHFWRUV��LQFOXGLQJ�

� L� KRXVHÀ\��G\VHQWHU\�EDFWHULXP�

 ii Anopheles�PRVTXLWR��PDODULDO�SURWR]RDQ

����� ([SODLQ�KRZ�WKH�KXPDQ�ERG\�FDQ�EH�HIIHFWLYH�DJDLQVW�DWWDFN�
IURP�SDWKRJHQV��LQFOXGLQJ�

D� SK\VLFDO�EDUULHUV�±�VNLQ��FLOLD��PXFXV

E� FKHPLFDO�GHIHQFH�±�K\GURFKORULF�DFLG�LQ�WKH�VWRPDFK��
O\VR]\PHV�LQ�WHDUV

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�SODQWV�SURGXFH�FKHPLFDOV�
WKDW�KDYH�DQWLEDFWHULDO�HIIHFWV�LQ�RUGHU�WR�GHIHQG�WKHPVHOYHV��
VRPH�RI�ZKLFK�DUH�XVHG�E\�KXPDQV

����� 'HVFULEH�KRZ�DQWLVHSWLFV�FDQ�EH�XVHG�WR�SUHYHQW�WKH�VSUHDG�RI�
LQIHFWLRQ

����� ([SODLQ�WKH�XVH�RI�DQWLELRWLFV�WR�FRQWURO�LQIHFWLRQ��LQFOXGLQJ�

D� DQWLEDFWHULDOV�WR�WUHDW�EDFWHULDO�LQIHFWLRQV

E� DQWLIXQJDOV�WR�WUHDW�IXQJDO�LQIHFWLRQV�

���� Evaluate evidence that resistant strains of bacteria, 
including MRSA, can arise from the misuse of antibiotics 

����� Investigate the effects of antiseptics or antibiotics on microbial 
cultures 

����� 5HFDOO�WKDW�LQWHUGHSHQGHQFH�LV�WKH�G\QDPLF�UHODWLRQVKLS�EHWZHHQ�
DOO�OLYLQJ�WKLQJV

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�KRZ�VRPH�HQHUJ\�LV�
WUDQVIHUUHG�WR�OHVV�XVHIXO�IRUPV�DW�HDFK�WURSKLF�OHYHO�DQG�WKLV�
OLPLWV�WKH�OHQJWK�RI�D�IRRG�FKDLQ�
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����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�WKH�VKDSH�RI�D�S\UDPLG�RI�
ELRPDVV�LV�GHWHUPLQHG�E\�HQHUJ\�WUDQVIHUUHG�DW�HDFK�WURSKLF�OHYHO

����� ([SODLQ�KRZ�WKH�VXUYLYDO�RI�VRPH�RUJDQLVPV�PD\�GHSHQG�RQ�WKH�
SUHVHQFH�RI�DQRWKHU�VSHFLHV�

D� SDUDVLWLVP��LQFOXGLQJ�

� L� ÀHDV

� LL��KHDG�OLFH

� LLL��WDSHZRUPV

� LY� PLVWOHWRH

E� PXWXDOLVP��LQFOXGLQJ�

� L� R[SHFNHUV�WKDW�FOHDQ�RWKHU�VSHFLHV

� LL� FOHDQHU�¿VK

 iii QLWURJHQ�¿[LQJ�EDFWHULD�LQ�OHJXPHV

 LY� chemosynthetic bacteria in tube worms in deep-sea 
vents

����� $QDO\VH��LQWHUSUHW�DQG�HYDOXDWH�GDWD�RQ�JOREDO�SRSXODWLRQ�FKDQJH�

����� ([SODLQ�KRZ�WKH�LQFUHDVH�LQ�KXPDQ�SRSXODWLRQ�FRQWULEXWHV�WR�DQ�
LQFUHDVH�LQ�WKH�SURGXFWLRQ�RI�SROOXWDQWV��LQFOXGLQJ�SKRVSKDWHV��
QLWUDWHV�DQG�VXOIXU�GLR[LGH��DFLG�UDLQ�

����� ([SODLQ�KRZ�HXWURSKLFDWLRQ�RFFXUV�DQG�WKH�SUREOHPV�DVVRFLDWHG�
ZLWK�HXWURSKLFDWLRQ�LQ�DQ�DTXDWLF�HQYLURQPHQW

���� Investigate the effect of pollutants on plant germination and 
plant growth 

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�KRZ�VFLHQWLVWV�FDQ�XVH�WKH�
SUHVHQFH�RU�DEVHQFH�RI�LQGLFDWRU�VSHFLHV�DV�HYLGHQFH�WR�DVVHVV�
WKH�OHYHO�RI�SROOXWLRQ�

D� SROOXWHG�ZDWHU�LQGLFDWRU�±�EORRGZRUP��VOXGJHZRUP

E� FOHDQ�ZDWHU�LQGLFDWRU�±�VWRQHÀ\��IUHVKZDWHU�VKULPSV

F� DLU�TXDOLW\�LQGLFDWRU�±�OLFKHQ�VSHFLHV��EODFNVSRW�IXQJXV�RQ�URVHV

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�KRZ�UHF\FOLQJ�FDQ�UHGXFH�
WKH�GHPDQG�IRU�UHVRXUFHV�DQG�WKH�SUREOHP�RI�ZDVWH�GLVSRVDO��
LQFOXGLQJ�SDSHU��SODVWLFV�DQG�PHWDOV

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�KRZ�FDUERQ�LV�UHF\FOHG�

D� GXULQJ�SKRWRV\QWKHVLV�SODQWV�UHPRYH�FDUERQ�GLR[LGH�IURP�WKH�
DWPRVSKHUH

E� FDUERQ�FRPSRXQGV�SDVV�DORQJ�D�IRRG�FKDLQ

F� GXULQJ�UHVSLUDWLRQ�RUJDQLVPV�UHOHDVH�FDUERQ�GLR[LGH�LQWR�WKH�
DWPRVSKHUH

G� GHFRPSRVHUV�UHOHDVH�FDUERQ�GLR[LGH�LQWR�WKH�DWPRVSKHUH

H� FRPEXVWLRQ�RI�IRVVLO�IXHOV�UHOHDVHV�FDUERQ�GLR[LGH�LQWR�WKH�
DWPRVSKHUH
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���� Demonstrate an understanding of how nitrogen is 
recycled:

D nitrogen gas in the air cannot be used directly by 
plants and animals

E� QLWURJHQ�¿[LQJ�EDFWHULD�OLYLQJ�LQ�URRW�QRGXOHV�RU�WKH�
VRLO�FDQ�¿[�QLWURJHQ�JDV

c the action of lightning can convert nitrogen gas into 
nitrates

d decomposers break down dead animals and plants

e soil bacteria convert proteins and urea into ammonia

I nitrifying bacteria convert this ammonia to nitrates

g plants absorb nitrates from the soil

h nitrates are needed by plants to make proteins for 
growth

i nitrogen compounds pass along a food chain or web

M denitrifying bacteria convert nitrates to nitrogen gas
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8QLW�%���7KH�FRPSRQHQWV�RI�OLIH

2YHUYLHZ

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

7KH�WKUHH�WRSLFV�LQ�8QLW�%��DOORZ�D�PRUH�LQ�GHSWK�VWXG\�RI�WKH�
VWUXFWXUH��GHYHORSPHQW�DQG�IXQFWLRQLQJ�RI�RUJDQLVPV��7KLV�LQFOXGHV�WKH�
UROH�RI�YDULRXV�RUJDQ�V\VWHPV�LQ�DQLPDOV�DQG�SODQWV�

3UDFWLFDO�ZRUN�WKURXJKRXW�WKH�XQLW�ZLOO�JLYH�VWXGHQWV�RSSRUWXQLWLHV�WR�
SODQ�DQG�FDUU\�RXW�LQYHVWLJDWLRQV��7KH\�ZLOO�GHYLVH�WKHLU�RZQ�PRGHOV�DQG�
HYDOXDWH�WKHP��DVVHVV�DQG�PDQDJH�ULVNV��WULDO�WKHLU�SODQV�DQG�FRQVLGHU�
KRZ�WKH�TXDOLW\�RI�WKHLU�GDWD�PLJKW�EH�LPSURYHG��7KH\�ZLOO�DQDO\VH�GDWD��
GUDZ�FRQFOXVLRQV�SURYLGLQJ�HYLGHQFH�WR�VXSSRUW�WKHLU�FRQFOXVLRQV��DQG�
HYDOXDWH�WR�ZKDW�GHJUHH�WKH�FRQFOXVLRQV�VXSSRUW�WKH�K\SRWKHVLV�

7KURXJKRXW�WKH�XQLW��VWXGHQWV�ZLOO�KDYH�WKH�RSSRUWXQLW\�WR�LPSURYH�DQG�
GHPRQVWUDWH�PDWKHPDWLFDO�VNLOOV��LQFOXGLQJ�XQGHUVWDQGLQJ�QXPEHU�VL]H�
DQG�VFDOH��XVLQJ�HVWLPDWLRQ��XQGHUVWDQGLQJ�DQG�XVLQJ�GLUHFW�SURSRUWLRQ�
DQG�VLPSOH�UDWLRV��FDOFXODWLQJ�DULWKPHWLF�PHDQV��SORWWLQJ�DQG�GUDZLQJ�
JUDSKV��OLQH�JUDSKV��EDU�FKDUWV��SLH�FKDUWV��VFDWWHU�JUDSKV��KLVWRJUDPV��
VHOHFWLQJ�DSSURSULDWH�VFDOHV�IRU�WKH�D[HV��WUDQVODWLQJ�LQIRUPDWLRQ�EHWZHHQ�
JUDSKLFDO�DQG�QXPHULF�IRUP��H[WUDFWLQJ�DQG�LQWHUSUHWLQJ�LQIRUPDWLRQ�IURP�
FKDUWV��JUDSKV�DQG�WDEOHV�DQG�XQGHUVWDQGLQJ�WKH�LGHD�RI�SUREDELOLW\�

7RSLF���FRPSDUHV�WKH�VWUXFWXUH�RI�DQLPDO��EDFWHULDO�DQG�SODQW�FHOOV��
6WXGHQWV�ZLOO�OHDUQ�DERXW�WKH�UHODWLRQVKLS�EHWZHHQ�JHQHV�DQG�'1$�
DQG�¿QG�RXW�KRZ�FHOOV�GLYLGH��([FLWLQJ�VFLHQWL¿F�GHYHORSPHQWV�VXFK�DV�
JHQHWLF�HQJLQHHULQJ��WKH�+XPDQ�*HQRPH�3URMHFW�DQG�WKH�XVH�RI�VWHP�
FHOOV�DUH�NH\�DVSHFWV�RI�WKLV�WRSLF��(Q]\PH�SURSHUWLHV�DQG�WKH�SULQFLSOHV�
RI�HQ]\PH�DFWLRQ�DUH�LPSRUWDQW�DUHDV�RI�ELRORJ\�DOVR�FRYHUHG�

7KH�LPSDFW�RI�GHYHORSPHQWV�LQ�VFLHQFH��LQFOXGLQJ�WKH�DGYDQWDJHV��
GLVDGYDQWDJHV�DQG�ULVNV��ZLOO�EH�FRYHUHG�LQ�UHODWLRQ�WR�JHQHWLF�
PRGL¿FDWLRQ�DQG�FORQLQJ��7KHUH�ZLOO�EH�RSSRUWXQLWLHV�WR�H[SORUH�
WKH�LVVXHV�UDLVHG�E\�VRFLDO��HFRQRPLF�DQG�HQYLURQPHQWDO�HIIHFWV�RI�
GHYHORSLQJ�VFLHQWL¿F�NQRZOHGJH��VXFK�DV�LQ�FORQLQJ�DQG�VWHP�FHOO�
UHVHDUFK�

:RUN�RQ�FHOO�VWUXFWXUH��SURWHLQ�V\QWKHVLV�DQG�WKH�ZD\�HQ]\PHV�ZRUN�
ZLOO�JLYH�VWXGHQWV�H[SHULHQFH�LQ�HYDOXDWLQJ�PRGHOV�DQG�WKHLU�LPSRUWDQFH�
LQ�WKH�GHYHORSPHQW�RI�RXU�XQGHUVWDQGLQJ�RI�ELRORJLFDO�SURFHVVHV��
6WXGHQWV�ZLOO�DOVR�H[SORUH�WKH�ZD\�WKDW�VFLHQWL¿F�LGHDV�GHYHORS�DV�D�
UHVXOW�RI�WKH�FROODERUDWLRQ�RI�VFLHQWLVWV��VXFK�DV�LQ�WKH�+XPDQ�*HQRPH�
3URMHFW��DQG�WKH�LPSRUWDQFH�RI�FUHDWLYH�WKRXJKW�LQ�GHYHORSLQJ�LGHDV��
VXFK�DV�KRZ�'1$�VWUXFWXUH�OLQNV�WR�SURWHLQ�VWUXFWXUH�

,Q�7RSLF���VWXGHQWV�ZLOO�OHDUQ�DERXW�WKH�GLIIHUHQFHV�EHWZHHQ�DHURELF�
DQG�DQDHURELF�UHVSLUDWLRQ�DQG�LQYHVWLJDWH�WKH�UHODWLRQVKLS�EHWZHHQ�
H[HUFLVH��EUHDWKLQJ�UDWH�DQG�KHDUW�UDWH��7KH\�JR�RQ�WR�VWXG\�LPSRUWDQW�
SURFHVVHV�LQ�SODQWV�LQFOXGLQJ�SKRWRV\QWKHVLV�DQG�ZDWHU�PRYHPHQW��
7KH�¿QDO�VHFWLRQ�RI�7RSLF���DOORZV�VWXGHQWV�WR�H[SORUH�WKH�UHODWLRQVKLS�
EHWZHHQ�RUJDQLVPV�DQG�WKHLU�HQYLURQPHQW�
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6WXGHQWV�ZLOO�EH�H[SHFWHG�WR�SUHVHQW�GDWD�WKDW�WKH\�KDYH�FROOHFWHG��
XVLQJ�WKH�DSSURSULDWH�FRQYHQWLRQV�DQG�ODQJXDJH��LQ�RUGHU�WR�GHYHORS�
DUJXPHQWV�DQG�GUDZ�FRQFOXVLRQV�ZKHQ�LQYHVWLJDWLQJ�SKRWRV\QWKHVLV�
DQG�UHVSLUDWLRQ��6WXGHQWV�ZLOO�DOVR�HYDOXDWH�µVFLHQWL¿F¶�FODLPV�PDGH�
LQ�WKH�PHGLD�DERXW�QHZ�VFLHQWL¿F�GHYHORSPHQWV��VXFK�DV�LQ�DGYHUWV�
IRU�HQHUJ\�ERRVWLQJ�SURGXFWV��DQG�KRZ�VFLHQFH�DV�\HW�GRHV�QRW�KDYH�
DQVZHUV�WR�VRPH�TXHVWLRQV�DERXW�WKHVH�

7RSLF���LQFOXGHV�DQ�LQWHUHVWLQJ�VWXG\�RI�IRVVLOV�DQG�WKH�IRVVLO�UHFRUG��
6WXGHQWV�ZLOO�DOVR�OHDUQ�DERXW�WKH�VWUXFWXUH�DQG�IXQFWLRQV�RI�EORRG�DQG�
WKH�KHDUW��DQG�ORRN�DW�WKH�UROH�RI�EORRG�YHVVHOV��3DUWV�RI�WKH�GLJHVWLYH�
V\VWHP�DQG�WKHLU�IXQFWLRQV�DUH�NH\�DUHDV�RI�KXPDQ�ELRORJ\�DQG�XS�WR�
GDWH�LVVXHV�VXFK�DV�WKH�XVH�RI�SUHELRWLFV�DQG�SURELRWLFV�DUH�GLVFXVVHG�

6WXGHQWV�ZLOO�DOVR�HYDOXDWH�µVFLHQWL¿F¶�FODLPV�PDGH�LQ�WKH�PHGLD�DERXW�
QHZ�VFLHQWL¿F�GHYHORSPHQWV��VXFK�DV�LQ�DGYHUWV�IRU�SURELRWLFV��DQG�KRZ�
VFLHQFH�DV�\HW�GRHV�QRW�KDYH�DQVZHUV�WR�VRPH�TXHVWLRQV�DERXW�WKHVH��

$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�TXHVWLRQ�VW\OHV��LQFOXGLQJ�
REMHFWLYH�TXHVWLRQV��VKRUW�DQVZHU�TXHVWLRQV�DQG�H[WHQGHG�ZULWLQJ�
TXHVWLRQV�
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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�

7KH�IROORZLQJ�VSHFL¿FDWLRQ�SRLQWV�DUH�SUDFWLFDO�LQYHVWLJDWLRQV�ZKLFK�
WKDW�H[HPSOLI\�WKH�VFLHQWL¿F�SURFHVV�DQG�PD\�DSSHDU�LQ�WKH�ZULWWHQ�
H[DPLQDWLRQ�IRU�WKLV�XQLW�

��� Investigate how to extract DNA from cells

����� Investigate the factors that affect enzyme activity

���� Investigate the effect of exercise on breathing rate and heart rate

���� Investigate how factors, including the effect of light intensity, CO2 
concentration or temperature, affect the rate of photosynthesis 

���� Investigate osmosis 

���� Investigate the relationship between organisms and their 
HQYLURQPHQW�XVLQJ�¿HOGZRUN�WHFKQLTXHV

���� Investigate the distribution of organisms in an ecosystem, using 
VDPSOLQJ�WHFKQLTXHV�LQFOXGLQJ�

D� pooters

E� sweep nets/pond nets

c pitfall traps

d� TXDGUDWV

DQG�PHDVXUH�HQYLURQPHQWDO�IDFWRUV�LQFOXGLQJ�

e temperature

I� light intensity

g pH

���� Investigate the effect of different concentrations of digestive 
enzymes, using and evaluating models of the alimentary canal

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

�� Investigate plant and animal cells with a light microscope

�� Investigate the effect of concentration on rate of diffusion

�� Investigate the effect of glucose concentration on rate of anaerobic 
respiration in yeast

�� Investigate the increase in heart rate and/or breathing rate with 
exercise
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�� Investigate how the structure of the leaf is adapted for 
photosynthesis

�� Investigate how the loss of water vapour from leaves drives 
transpiration

7KH�FRQWUROOHG�DVVHVVPHQW�WDVN��&$7��IRU�WKH�*&6(�LQ�%LRORJ\�ZLOO�EH�
WDNHQ�IURP�DQ\�RI�WKHVH�SUDFWLFDO�LQYHVWLJDWLRQV��VSHFL¿FDWLRQ�SRLQWV�
DQG�IXUWKHU�VXJJHVWHG�SUDFWLFDO�ZRUN���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�

7RSLF��

The building blocks of cells

���� 'HVFULEH�WKH�IXQFWLRQ�RI�WKH�FRPSRQHQWV�RI�D�EDFWHULDO�FHOO�
LQFOXGLQJ�FKURPRVRPDO�'1$��SODVPLG�'1$��ÀDJHOOD�DQG�FHOO�ZDOO

���� 'HVFULEH�WKH�IXQFWLRQ�RI�WKH�FRPSRQHQWV�RI�D�SODQW�FHOO�
LQFOXGLQJ�FKORURSODVW��ODUJH�YDFXROH��FHOO�ZDOO��FHOO�PHPEUDQH��
PLWRFKRQGULD��F\WRSODVP�DQG�QXFOHXV

���� 'HVFULEH�WKH�IXQFWLRQ�RI�WKH�FRPSRQHQWV�RI�DQ�DQLPDO�FHOO�
LQFOXGLQJ�FHOO�PHPEUDQH��PLWRFKRQGULD��F\WRSODVP�DQG�QXFOHXV

���� 'HVFULEH�KRZ�SODQW�DQG�DQLPDO�FHOOV�FDQ�EH�VWXGLHG�LQ�JUHDWHU�
GHWDLO�ZLWK�D�OLJKW�PLFURVFRSH

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�KRZ�FKDQJHV�LQ�PLFURVFRSH�
WHFKQRORJ\�KDYH�HQDEOHG�XV�WR�VHH�FHOOV�ZLWK�PRUH�FODULW\�
DQG�GHWDLO�WKDQ�LQ�WKH�SDVW��LQFOXGLQJ�VLPSOH�PDJQL¿FDWLRQ�
FDOFXODWLRQV

���� 5HFDOO�WKDW�D�JHQH�LV�D�VHFWLRQ�RI�D�PROHFXOH�RI�'1$�DQG�WKDW�LW�
FRGHV�IRU�D�VSHFL¿F�SURWHLQ

���� 'HVFULEH�D�'1$�PROHFXOH�DV�

D� WZR�VWUDQGV�FRLOHG�WR�IRUP�D�GRXEOH�KHOL[

E� VWUDQGV�OLQNHG�E\�D�VHULHV�RI�FRPSOHPHQWDU\�EDVH�SDLUV�MRLQHG�
WRJHWKHU�E\�ZHDN�K\GURJHQ�ERQGV�

� L� DGHQLQH��$��ZLWK�WK\PLQH��7�

� LL� F\WRVLQH��&��ZLWK�JXDQLQH��*�

���� Investigate how to extract DNA from cells

���� ([SODLQ�KRZ�WKH�VWUXFWXUH�RI�'1$�ZDV�GLVFRYHUHG��LQFOXGLQJ�WKH�
UROHV�RI�WKH�VFLHQWLVWV�:DWVRQ��&ULFN��)UDQNOLQ�DQG�:LONLQV

����� Demonstrate an understanding of the implications of 
sequencing the human genome (Human Genome Project) 
and of the collaboration that took place within this project

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�WKH�SURFHVV�RI�JHQHWLF�
HQJLQHHULQJ��LQFOXGLQJ�WKH�UHPRYDO�RI�D�JHQH�IURP�WKH�'1$�RI�
RQH�RUJDQLVP�DQG�WKH�LQVHUWLRQ�RI�WKDW�JHQH�LQWR�WKH�'1$�RI�
DQRWKHU�RUJDQLVP

����� 'LVFXVV�WKH�DGYDQWDJHV�DQG�GLVDGYDQWDJHV�RI�JHQHWLF�
HQJLQHHULQJ�WR�SURGXFH�*0�RUJDQLVPV��LQFOXGLQJ�

D� EHWD�FDURWHQH�LQ�JROGHQ�ULFH�WR�UHGXFH�YLWDPLQ�$�GH¿FLHQF\�LQ�
KXPDQV

E� WKH�SURGXFWLRQ�RI�KXPDQ�LQVXOLQ�E\�JHQHWLFDOO\�PRGL¿HG�
EDFWHULD

F� WKH�SURGXFWLRQ�RI�KHUELFLGH�UHVLVWDQW�FURS�SODQWV
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����� 'HVFULEH�WKH�GLYLVLRQ�RI�D�FHOO�E\�PLWRVLV�DV�WKH�SURGXFWLRQ�RI�WZR�
GDXJKWHU�FHOOV��HDFK�ZLWK�LGHQWLFDO�VHWV�RI�FKURPRVRPHV�LQ�WKH�
QXFOHXV�WR�WKH�SDUHQW�FHOO��DQG�WKDW�WKLV�UHVXOWV�LQ�WKH�IRUPDWLRQ�
RI�WZR�JHQHWLFDOO\�LGHQWLFDO�GLSORLG�ERG\�FHOOV

����� 5HFDOO�WKDW�PLWRVLV�RFFXUV�GXULQJ�JURZWK��UHSDLU�DQG�DVH[XDO�
UHSURGXFWLRQ

����� 5HFDOO�WKDW��DW�IHUWLOLVDWLRQ��KDSORLG�JDPHWHV�FRPELQH�WR�IRUP�D�
GLSORLG�]\JRWH

����� 'HVFULEH�WKH�GLYLVLRQ�RI�D�FHOO�E\�PHLRVLV�DV�WKH�SURGXFWLRQ�RI�
IRXU�GDXJKWHU�FHOOV��HDFK�ZLWK�KDOI�WKH�QXPEHU�RI�FKURPRVRPHV��
DQG�WKDW�WKLV�UHVXOWV�LQ�WKH�IRUPDWLRQ�RI�JHQHWLFDOO\�GLIIHUHQW�
KDSORLG�JDPHWHV

����� 5HFDOO�WKDW�FORQLQJ�LV�DQ�H[DPSOH�RI�DVH[XDO�UHSURGXFWLRQ�WKDW�
SURGXFHV�JHQHWLFDOO\�LGHQWLFDO�FRSLHV

����� Demonstrate an understanding of the stages in the 
production of cloned mammals, including:

D removal of diploid nucleus from a body cell

E enucleation of egg cell

c insertion of diploid nucleus into enucleated egg cell

d stimulation of the diploid nucleus to divide by mitosis

e implantation into surrogate mammals

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�WKH�DGYDQWDJHV��GLVDGYDQWDJHV�
DQG�ULVNV�RI�FORQLQJ�PDPPDOV

����� 5HFDOO�WKDW�VWHP�FHOOV�LQ�WKH�HPEU\R�FDQ�GLIIHUHQWLDWH�LQWR�DOO�RWKHU�
W\SHV�RI�FHOOV��EXW�WKDW�FHOOV�ORVH�WKLV�DELOLW\�DV�WKH�DQLPDO�PDWXUHV

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�WKH�DGYDQWDJHV��GLVDGYDQWDJHV�
DQG�ULVNV�DULVLQJ�IURP�DGXOW�DQG�HPEU\RQLF�VWHP�FHOO�UHVHDUFK

����� 'HVFULEH�KRZ�WKH�RUGHU�RI�EDVHV�LQ�D�VHFWLRQ�RI�'1$�GHFLGHV�WKH�
RUGHU�RI�DPLQR�DFLGV�LQ�WKH�SURWHLQ

����� Demonstrate an understanding of the stages of protein 
synthesis, including transcription and translation:

D the production of complementary mRNA strand in the 
nucleus

E the attachment of the mRNA to the ribosome

c the coding by triplets of bases (codons) in the mRNA 
IRU�VSHFL¿F�DPLQR�DFLGV

d the transfer of amino acids to the ribosome by tRNA

e the linking of amino acids to form polypeptides

����� 'HVFULEH�HDFK�SURWHLQ�DV�KDYLQJ�LWV�RZQ�VSHFL¿F�QXPEHU�DQG�
VHTXHQFH�RI�DPLQR�DFLGV��UHVXOWLQJ�LQ�GLIIHUHQW�VKDSHG�PROHFXOHV�
WKDW�KDYH�GLIIHUHQW�IXQFWLRQV��LQFOXGLQJ�HQ]\PHV

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�KRZ�JHQH�PXWDWLRQV�FKDQJH�
WKH�'1$�EDVH�VHTXHQFH�DQG�WKDW�PXWDWLRQV�FDQ�EH�KDUPIXO��
EHQH¿FLDO�RU�QHLWKHU
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����� 'HVFULEH�HQ]\PHV�DV�ELRORJLFDO�FDWDO\VWV

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�HQ]\PHV�FDWDO\VH�FKHPLFDO�
UHDFWLRQV�RFFXUULQJ�LQVLGH�DQG�RXWVLGH�OLYLQJ�FHOOV��LQFOXGLQJ�

D� '1$�UHSOLFDWLRQ

E� SURWHLQ�V\QWKHVLV

F� GLJHVWLRQ

����� 'HVFULEH�WKH�IDFWRUV�DIIHFWLQJ�HQ]\PH�DFWLRQ��LQFOXGLQJ�

D� WHPSHUDWXUH

E� VXEVWUDWH�FRQFHQWUDWLRQ

F� S+

����� 5HFDOO�WKDW�HQ]\PHV�DUH�KLJKO\�VSHFL¿F�IRU�WKHLU�VXEVWUDWH

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�WKH�DFWLRQ�RI�HQ]\PHV�LQ�WHUPV�
RI�WKH�µORFN�DQG�NH\¶�K\SRWKHVLV

����� 'HVFULEH�KRZ�HQ]\PHV�FDQ�EH�GHQDWXUHG�GXH�WR�FKDQJHV�LQ�WKH�
VKDSH�RI�WKH�DFWLYH�VLWH

����� Investigate the factors that affect enzyme activity

7RSLF��

Organisms and energy

���� 5HFDOO�WKDW�UHVSLUDWLRQ�LV�D�SURFHVV�XVHG�E\�DOO�OLYLQJ�RUJDQLVPV�
WKDW�UHOHDVHV�WKH�HQHUJ\�LQ�RUJDQLF�PROHFXOHV

���� ([SODLQ�KRZ�WKH�KXPDQ�FLUFXODWRU\�V\VWHP�IDFLOLWDWHV�UHVSLUDWLRQ��
LQFOXGLQJ�

D� JOXFRVH�DQG�R[\JHQ�GLIIXVHV�IURP�FDSLOODULHV�LQWR�UHVSLULQJ�
FHOOV

E� FDUERQ�GLR[LGH�GLIIXVHV�IURP�UHVSLULQJ�FHOOV�LQWR�FDSLOODULHV

���� 'H¿QH�GLIIXVLRQ�DV�WKH�PRYHPHQW�RI�SDUWLFOHV�IURP�DQ�DUHD�RI�
KLJK�FRQFHQWUDWLRQ�WR�DQ�DUHD�RI�ORZHU�FRQFHQWUDWLRQ

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�KRZ�DHURELF�UHVSLUDWLRQ�XVHV�
R[\JHQ�WR�UHOHDVH�HQHUJ\�IURP�JOXFRVH�DQG�KRZ�WKLV�SURFHVV�FDQ�
EH�PRGHOOHG�XVLQJ�WKH�ZRUG�HTXDWLRQ�IRU�DHURELF�UHVSLUDWLRQ

���� Investigate the effect of exercise on breathing rate and heart rate

���� ([SODLQ�ZK\�KHDUW�UDWH�DQG�EUHDWKLQJ�UDWH�LQFUHDVH�ZLWK�H[HUFLVH

���� &DOFXODWH�KHDUW�UDWH��VWURNH�YROXPH�DQG�FDUGLDF�RXWSXW��XVLQJ�WKH�
HTXDWLRQ�FDUGLDF�RXWSXW�!�VWURNH�YROXPH�"�KHDUW�UDWH

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�ZK\��GXULQJ�YLJRURXV�H[HUFLVH��
PXVFOH�FHOOV�PD\�QRW�UHFHLYH�VXI¿FLHQW�R[\JHQ�IRU�WKHLU�HQHUJ\�
UHTXLUHPHQWV�DQG�VR�VWDUW�WR�UHVSLUH�DQDHURELFDOO\

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�KRZ�DQDHURELF�UHVSLUDWLRQ�
UHOHDVHV�HQHUJ\�IURP�JOXFRVH�DQG�KRZ�WKLV�SURFHVV�FDQ�EH�
PRGHOOHG�XVLQJ�WKH�ZRUG�HTXDWLRQ�IRU�DQDHURELF�UHVSLUDWLRQ

����� 5HFDOO�WKDW�WKH�SURFHVV�RI�DQDHURELF�UHVSLUDWLRQ�UHOHDVHV�OHVV�
HQHUJ\�WKDQ�DHURELF�UHVSLUDWLRQ
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����� 'HVFULEH�KRZ�D�EXLOG�XS�RI�ODFWLF�DFLG�UHTXLUHV�H[WUD�R[\JHQ�
WR�EUHDN�LW�GRZQ��7KLV�LV�FDOOHG�H[FHVV�SRVW�H[HUFLVH�R[\JHQ�
FRQVXPSWLRQ�RU�(32&��IRUPHUO\�NQRZQ�DV�R[\JHQ�GHEW�

����� ([SODLQ�ZK\�KHDUW�UDWH�DQG�EUHDWKLQJ�UDWH�UHPDLQ�KLJK�DIWHU�
H[HUFLVH

����� 'HVFULEH�KRZ�WKH�VWUXFWXUH�RI�D�OHDI�LV�DGDSWHG�IRU�SKRWRV\QWKHVLV��
LQFOXGLQJ�

D� ODUJH�VXUIDFH�DUHD

E� FRQWDLQLQJ�FKORURSK\OO�LQ�FKORURSODVWV�WR�DEVRUE�OLJKW

F� VWRPDWD�IRU�JDV�H[FKDQJH��FDUERQ�GLR[LGH��R[\JHQ�DQG�ZDWHU�
YDSRXU�

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�KRZ�SKRWRV\QWKHVLV�XVHV�OLJKW�
HQHUJ\�WR�SURGXFH�JOXFRVH�DQG�KRZ�WKLV�SURFHVV�FDQ�EH�PRGHOOHG�
XVLQJ�WKH�ZRUG�HTXDWLRQ�IRU�SKRWRV\QWKHVLV

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�KRZ�OLPLWLQJ�IDFWRUV�DIIHFW�WKH�
UDWH�RI�SKRWRV\QWKHVLV��LQFOXGLQJ�

D� OLJKW�LQWHQVLW\

E� &2��FRQFHQWUDWLRQ

F� WHPSHUDWXUH

����� Investigate how factors, including the effect of light intensity, CO2 
concentration or temperature, affect the rate of photosynthesis

����� ([SODLQ�KRZ�WKH�ORVV�RI�ZDWHU�YDSRXU�IURP�OHDYHV�GULYHV�
WUDQVSLUDWLRQ

����� ([SODLQ�KRZ�ZDWHU��JOXFRVH�DQG�PLQHUDO�VDOWV�DUH�WUDQVSRUWHG�
WKURXJK�D�SODQW��LQFOXGLQJ�

D� PLQHUDO�XSWDNH�LQ�URRWV�E\�DFWLYH�WUDQVSRUW

E� WKH�UROH�RI�WKH�[\OHP�DQG�SKORHP�YHVVHOV

����� 'HVFULEH�KRZ�URRW�KDLU�FHOOV�DUH�DGDSWHG�WR�WDNH�XS�ZDWHU�E\�
RVPRVLV

����� 'H¿QH�RVPRVLV�DV�WKH�PRYHPHQW�RI�ZDWHU�PROHFXOHV�IURP�
DQ�DUHD�RI�KLJKHU�FRQFHQWUDWLRQ�RI�ZDWHU�WR�DQ�DUHD�RI�ORZHU�
FRQFHQWUDWLRQ�RI�ZDWHU�WKURXJK�D�SDUWLDOO\�SHUPHDEOH�PHPEUDQH

����� Investigate osmosis

����� Investigate the relationship between organisms and their 
HQYLURQPHQW�XVLQJ�¿HOGZRUN�WHFKQLTXHV
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����� Investigate the distribution of organisms in an ecosystem, using 
VDPSOLQJ�WHFKQLTXHV�LQFOXGLQJ�

D� pooters

E� sweep nets/pond nets

c pitfall traps

d TXDGUDWV

DQG�PHDVXUH�HQYLURQPHQWDO�IDFWRUV�LQFOXGLQJ�

e temperature

I� light intensity

g pH

7RSLF��

Common systems

���� (YDOXDWH�WKH�HYLGHQFH�IRU�HYROXWLRQ�EDVHG�RQ�WKH�IRVVLO�UHFRUG

���� ([SODLQ�ZK\�WKHUH�DUH�JDSV�LQ�WKH�IRVVLO�UHFRUG��LQFOXGLQJ�

D� EHFDXVH�IRVVLOV�GR�QRW�DOZD\V�IRUP

E� EHFDXVH�VRIW�WLVVXH�GHFD\V

F� EHFDXVH�PDQ\�IRVVLOV�DUH�\HW�WR�EH�IRXQG

���� Explain how the anatomy of the pentadactyl limb provides 
scientists with evidence for evolution

���� 'HVFULEH�JURZWK�LQ�WHUPV�RI�LQFUHDVH�LQ�VL]H��OHQJWK�DQG�PDVV

���� ,QWHUSUHW�JURZWK�GDWD�LQ�WHUPV�RI�SHUFHQWLOH�FKDUWV

���� ([SODLQ�KRZ�FHOO�GLYLVLRQ��HORQJDWLRQ�DQG�GLIIHUHQWLDWLRQ�
FRQWULEXWH�WR�WKH�JURZWK�DQG�GHYHORSPHQW�RI�D�SODQW

���� ([SODLQ�KRZ�FHOO�GLYLVLRQ�DQG�GLIIHUHQWLDWLRQ�FRQWULEXWH�WR�WKH�
JURZWK�DQG�GHYHORSPHQW�RI�DQ�DQLPDO

���� 5HFDOO�WKH�VWUXFWXUH�DQG�IXQFWLRQ�RI�WKH�IROORZLQJ�SDUWV�RI�WKH�
EORRG��LQFOXGLQJ�

D� UHG�EORRG�FHOOV

E� ZKLWH�EORRG�FHOOV

F� SODVPD

G� SODWHOHWV

���� 'HVFULEH�WKH�JURXSLQJ�RI�FHOOV�LQWR�WLVVXHV��WLVVXHV�LQWR�RUJDQV��
DQG�RUJDQV�LQWR�RUJDQ�V\VWHPV
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����� ([SODLQ�KRZ�WKH�VWUXFWXUH�RI�WKH�KHDUW�LV�UHODWHG�WR�LWV�IXQFWLRQ��
LQFOXGLQJ�

D� WKH�IRXU�PDMRU�EORRG�YHVVHOV�DVVRFLDWHG�ZLWK�WKH�KHDUW�
�SXOPRQDU\�DUWHU\��SXOPRQDU\�YHLQ��DRUWD��YHQD�FDYD�

E� OHIW�DWULXP�DQG�YHQWULFOH�WR�SXPS�R[\JHQDWHG�EORRG

F� ULJKW�DWULXP�DQG�YHQWULFOH�WR�SXPS�GHR[\JHQDWHG�EORRG

G� YDOYHV�WR�SUHYHQW�EDFNÀRZ��QDPHV�QRW�UHTXLUHG�

H� OHIW�YHQWULFOH�KDV�D�WKLFNHU�PXVFOH�ZDOO�WKDQ�WKH�ULJKW�YHQWULFOH

I� WKH�GLUHFWLRQ�RI�EORRG�ÀRZ�WKURXJK�WKH�KHDUW

����� 'HVFULEH�KRZ�WKH�FLUFXODWRU\�V\VWHP�WUDQVSRUWV�VXEVWDQFHV�
DURXQG�WKH�ERG\��LQFOXGLQJ�

D� DUWHULHV�WUDQVSRUW�EORRG�DZD\�IURP�WKH�KHDUW

E� YHLQV�WUDQVSRUW�EORRG�WR�WKH�KHDUW

F� FDSLOODULHV�H[FKDQJH�PDWHULDOV�ZLWK�WLVVXHV

����� 'HVFULEH�WKH�IXQFWLRQV�RI�WKH�SDUWV�RI�WKH�GLJHVWLYH�V\VWHP��
LQFOXGLQJ�

D� PRXWK

E� RHVRSKDJXV

F� VWRPDFK

G� VPDOO�DQG�ODUJH�LQWHVWLQHV

H� SDQFUHDV

I� OLYHU

g gall bladder

����� ([SODLQ�WKH�UROH�RI�WKH�PXVFXODU�ZDOO�RI�WKH�DOLPHQWDU\�FDQDO�LQ�
SHULVWDOVLV

����� ([SODLQ�WKH�UROH�RI�GLJHVWLYH�HQ]\PHV��LQFOXGLQJ�

D� FDUERK\GUDVHV��LQFOXGLQJ�DP\ODVH��ZKLFK�GLJHVW�VWDUFK�WR�
VLPSOH�VXJDUV

E� SURWHDVHV��LQFOXGLQJ�SHSVLQ��ZKLFK�GLJHVW�SURWHLQV�WR�DPLQR�
DFLGV

F� OLSDVH��ZKLFK�GLJHVWV�IDWV�WR�IDWW\�DFLGV�DQG�JO\FHURO

����� Explain the role of bile in neutralising stomach acid and 
emulsifying fats

����� Explain how the structure of villi (large surface area, 
VLQJOH�OD\HU�RI�FHOOV�DQG�FDSLOODU\�QHWZRUN��DOORZV�HI¿FLHQW�
absorption of the soluble products of digestion

����� Investigate the effect of different concentrations of digestive 
enzymes, using and evaluating models of the alimentary canal
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����� (YDOXDWH�WKH�HYLGHQFH�IRU�WKH�FODLPHG�EHQH¿WV�RI�WKH�XVH�RI�
IXQFWLRQDO�IRRGV�DV�SDUW�RI�D�KHDOWK\�GLHW��LQFOXGLQJ�

D� SURELRWLFV�FRQWDLQLQJ�%L¿GREDFWHULD�DQG�ODFWLF�DFLG�EDFWHULD�
/DFWREDFLOOXV

E� SUHELRWLF�ROLJRVDFFKDULGHV

F� SODQW�VWDQRO�HVWHUV
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8QLW�%���8VLQJ�ELRORJ\

2YHUYLHZ

&RQWHQW�DQG�+RZ�6FLHQFH�:RUNV�RYHUYLHZ
,Q�8QLW�%��VWXGHQWV�VWXG\�WKUHH�WRSLFV�WKDW�JLYH�WKHP�WKH�RSSRUWXQLW\�WR�
H[SORUH�VRPH�DUHDV�RI�ELRORJ\�LQ�PRUH�GHSWK��7KH�DLP�LV�WR�HQJHQGHU�DQ�
LQWHUHVW�LQ�ELRORJ\�WKDW�PDNHV�WKHP�ZDQW�WR�SXUVXH�WKH�VXEMHFW�IXUWKHU�
RU�VLPSO\�HQMR\�¿QGLQJ�RXW�PRUH�DERXW�WKHPVHOYHV��RWKHU�RUJDQLVPV�
DQG�WKH�DSSOLFDWLRQV�RI�ELRORJ\�LQ�WKH�ZRUOG�LQ�ZKLFK�WKH\�OLYH�

3UDFWLFDO�ZRUN�WKURXJKRXW�WKH�XQLW�ZLOO�JLYH�VWXGHQWV�RSSRUWXQLWLHV�WR� 
SODQ�DQG�FDUU\�RXW�LQYHVWLJDWLRQV��WR�GHYLVH�WKHLU�RZQ�PRGHOV�DQG�
HYDOXDWH�WKHP��WR�DVVHVV�DQG�PDQDJH�ULVNV��WR�WULDO�WKHLU�SODQV�DQG�
FRQVLGHU�KRZ�WKH�TXDOLW\�RI�WKHLU�GDWD�PLJKW�EH�LPSURYHG��,W�DOVR�
HQDEOHV�WKHP�WR�DQDO\VH�GDWD��WR�GUDZ�FRQFOXVLRQV�SURYLGLQJ�HYLGHQFH�
WR�VXSSRUW�WKHLU�FRQFOXVLRQV��DQG�HYDOXDWH�WR�ZKDW�GHJUHH�WKH�
FRQFOXVLRQ�VXSSRUWV�WKH�K\SRWKHVLV�

7KURXJKRXW�WKH�XQLW��VWXGHQWV�ZLOO�KDYH�WKH�RSSRUWXQLW\�WR�LPSURYH�
DQG�GHPRQVWUDWH�PDWKHPDWLFDO�VNLOOV��LQFOXGLQJ�XQGHUVWDQGLQJ�DQG�
XVLQJ�GLUHFW�SURSRUWLRQ�DQG�VLPSOH�UDWLRV��FDOFXODWLQJ�DULWKPHWLF�
PHDQV��SORWWLQJ�DQG�GUDZLQJ�JUDSKV��OLQH�JUDSKV��EDU�FKDUWV��SLH�
FKDUWV��VFDWWHU�JUDSKV��KLVWRJUDPV��VHOHFWLQJ�DSSURSULDWH�VFDOHV�IRU�
WKH�D[HV��WUDQVODWLQJ�LQIRUPDWLRQ�EHWZHHQ�JUDSKLFDO�DQG�QXPHULF�IRUP��
H[WUDFWLQJ�DQG�LQWHUSUHWLQJ�LQIRUPDWLRQ�IURP�FKDUWV��JUDSKV�DQG�WDEOHV�
DQG�XQGHUVWDQGLQJ�WKH�LGHD�RI�SUREDELOLW\�

7KHUH�DUH�VHYHUDO�RSSRUWXQLWLHV�WR�LQYHVWLJDWH�WKH�ZD\�VFLHQWLVWV�FROOHFW�
GDWD��VXFK�DV�LQ�WKH�VFUHHQLQJ�RI�SODQWV�IRU�PHGLFDO�SURSHUWLHV��DQG�
WR�VHH�KRZ�WKLV�GDWD�LV�XVHG�WR�SURGXFH�DGYDQFHV�LQ�VFLHQFH��VXFK�DV�
LQ�PHGLFDO�WUHDWPHQW��)XUWKHU�UHVHDUFK�RQ�WKHVH�DGYDQFHV�KLJKOLJKWV�
GUDZEDFNV�DQG�ULVNV�DV�ZHOO�DV�DGYDQWDJHV��DQG�WKHVH�DVSHFWV�ZLOO�EH�
VWXGLHG�LQ�UHODWLRQ�WR�WKH�XVH�RI�GLDO\VLV��FRQWUDFHSWLRQ�DQG�IHUWLOLW\�
WUHDWPHQWV��:LWK�PDQ\�WUHDWPHQWV�GHFLVLRQV�QHHG�WR�EH�PDGH�DERXW�
WKH�VRFLDO��HFRQRPLF�DQG�HQYLURQPHQWDO�HIIHFWV��DQG�VRPH�RI�WKHVH�ZLOO�
EH�H[SORUHG�LQ�WKH�FRQWH[W�RI�LPPXQLVDWLRQ�SURJUDPPHV�

6WXGHQWV�DUH�DOZD\V�IDVFLQDWHG�E\�WKH�FRPSOH[�IXQFWLRQV�RI�WKH�KXPDQ�
ERG\��7RSLF���HQDEOHV�WKHP�WR�VWXG\�V\VWHPV�DQG�SURFHVVHV�ZLWK�ZKLFK�
WKH\�DUH�ODUJHO\�XQIDPLOLDU��IRU�H[DPSOH�WKH�VWUXFWXUH�DQG�IXQFWLRQ�RI�
WKH�NLGQH\��DQG�KRUPRQDO�FRQWURO�RI�WKH�PHQVWUXDO�F\FOH��$�VWXG\�RI�
VH[�OLQNHG�GLVRUGHUV�DQG�WKH�SULQFLSOHV�RI�LPPXQLVDWLRQ�DGG�WR�WKH�
YDULHW\�RI�WKLV�WRSLF�

7KH�ZD\�VFLHQWL¿F�LGHDV�FKDQJH�RYHU�WLPH��DQG�WKH�UROH�RI�WKH�VFLHQWL¿F�
FRPPXQLW\�LQ�YDOLGDWLQJ�WKRVH�FKDQJHV��ZLOO�EH�FRQVLGHUHG�ZKHQ�
VWXG\LQJ�WKH�UROH�RI�-HQQHU�LQ�WKH�GHYHORSPHQW�RI�LPPXQLVDWLRQ�

,Q�7RSLF���VWXGHQWV�ZLOO�VWXG\�GLIIHUHQW�W\SHV�RI�EHKDYLRXU��VXFK�DV�
FRXUWVKLS�DQG�FRQGLWLRQLQJ��0HWKRGV�RI�FRPPXQLFDWLRQ�ZLWKLQ�WKH�
DQLPDO�NLQJGRP�DUH�DOVR�DUHDV�RI�JUHDW�LQWHUHVW�DQG�WKH�ZRUN�RI�
HWKRORJLVWV�VXFK�DV�7LQEHUJHQ�DQG�)RVVH\�LV�FRYHUHG��'LIIHUHQW�W\SHV�RI�
HYLGHQFH�IRU�KXPDQ�HYROXWLRQ�DUH�ORRNHG�DW�LQ�VRPH�GHSWK�LQ�WKH�¿QDO�
SDUW�RI�7RSLF���
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7KH�VWXG\�RI�DQLPDO�DQG�SODQW�EHKDYLRXU�ZLOO�SURYLGH�RSSRUWXQLWLHV�WR�
VHH�KRZ�VFLHQWLVWV�JDWKHU�GDWD�DQG�XVH�LW�WR�FRQVWUXFW�WKHRULHV�WKDW�
FDQ�EH�VFLHQWL¿FDOO\�WHVWHG��DQG�WKHQ�WR�VHH�KRZ�WKHVH�WKHRULHV�DUH�
DSSOLHG�WR�H[SODLQ�IXUWKHU�REVHUYDWLRQV��7KH�FRQWLQXLQJ�GHYHORSPHQW�
RI�VFLHQWL¿F�NQRZOHGJH��DQG�WKH�IDFW�WKDW�VFLHQFH�FDQQRW�DQVZHU�DOO�
TXHVWLRQV��ZLOO�EH�H[SORUHG�LQ�WKH�VWXGLHV�RI�DQLPDO�EHKDYLRXU�DQG�
KXPDQ�PLJUDWLRQ�

7KH�IRFXV�RI�7RSLF���LV�RQ�ELRWHFKQRORJ\�DQG�LWV�DSSOLFDWLRQV��FRYHULQJ�
XS�WR�GDWH�LVVXHV�VXFK�DV�WKH�XVH�RI�HQ]\PH�WHFKQRORJ\�LQ�WKH�
PDQXIDFWXUH�RI�YHJHWDULDQ�FKHHVH��VZHHWV�DQG�ELRORJLFDO�ZDVKLQJ�
SRZGHUV��(WKLFDO�LVVXHV�DUH�FRQVLGHUHG�ZLWK�UHVSHFW�WR�WKH�JHQHWLF�
PRGL¿FDWLRQ�RI�FURS�SODQWV��IRU�H[DPSOH�WR�FRQIHU�KHUELFLGH�UHVLVWDQFH�
DQG�LQVHFW�UHVLVWDQFH��

$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�TXHVWLRQ�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�

7KH�IROORZLQJ�VSHFL¿FDWLRQ�SRLQWV�DUH�SUDFWLFDO�LQYHVWLJDWLRQV�ZKLFK�
WKDW�H[HPSOLI\�WKH�VFLHQWL¿F�SURFHVV�DQG�PD\�DSSHDU�LQ�WKH�ZULWWHQ�
H[DPLQDWLRQ�IRU�WKLV�XQLW�

���� Investigate the conditions affecting growth of micro-organisms 
(using resazurin dye)

��� Investigate animal behaviour using choice chambers

���� Investigate the effect of factors on the growth of yeast, including 
pH

��� Investigate the effect of different factors on yogurt making

���� Investigate the use of immobilised lactase to produce lactose-
free milk
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���� Investigate the use of enzymes in food production

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

�� Investigate the importance of photoperiodicity in plants

�� Investigate the behaviour of animals rearing their young, using 
video technology

�� Investigate different behaviours exhibited by animals

�� Investigate how animals use a variety of types of signals to 
communicate

�� Investigate the use of chymosin in the manufacture of vegetarian 
cheese

�� Investigate the use of invertase (sucrase) produced by 
Saccharomyces cerevisiae (yeast) in the manufacture of sweets

�� Investigate the use of enzymes in washing powders

7KH�FRQWUROOHG�DVVHVVPHQW�WDVN��&$7��IRU�WKH�*&6(�LQ�%LRORJ\�ZLOO�EH�
WDNHQ�IURP�DQ\�RI�WKHVH�SUDFWLFDO�LQYHVWLJDWLRQV��VSHFL¿FDWLRQ�SRLQWV�
DQG�IXUWKHU�VXJJHVWHG�SUDFWLFDO�ZRUN���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�

7RSLF��

Control systems

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�FHOO�PHWDEROLVP�OHDGV�WR�WKH�
EXLOG�XS�RI�ZDVWH�SURGXFWV�LQ�WKH�EORRG��LQFOXGLQJ�FDUERQ�GLR[LGH�
DQG�XUHD

���� 5HFDOO�WKDW�XUHD�LV�SURGXFHG�IURP�WKH�EUHDNGRZQ�RI�H[FHVV�
DPLQR�DFLGV�LQ�WKH�OLYHU�DQG�LV�UHPRYHG�E\�WKH�NLGQH\V

���� 'HVFULEH�WKH�VWUXFWXUH�RI�WKH�XULQDU\�V\VWHP��LQFOXGLQJ�

D� UHQDO�DUWHU\�DQG�YHLQ

E� NLGQH\V

F� XUHWHUV

G� EODGGHU

H� XUHWKUD

���� 'HVFULEH�SRVVLEOH�WUHDWPHQWV�IRU�NLGQH\�IDLOXUH��LQFOXGLQJ�NLGQH\�
GLDO\VLV�DQG�RUJDQ�GRQDWLRQ

���� 'HVFULEH�WKH�VWUXFWXUH�RI�D�QHSKURQ��LQFOXGLQJ�

D� JORPHUXOXV�DQG�%RZPDQ¶V�FDSVXOH

E� FRQYROXWHG�WXEXOHV

F� ORRS�RI�+HQOp

G� FROOHFWLQJ�GXFW

���� ([SODLQ�KRZ�WKH�VWUXFWXUH�RI�WKH�QHSKURQ�LV�UHODWHG�WR�LWV� 
IXQFWLRQ�LQ�¿OWHULQJ�WKH�EORRG�DQG�IRUPLQJ�XULQH�
�RVPRUHJXODWLRQ���LQFOXGLQJ�

D� ¿OWUDWLRQ�LQ�WKH�JORPHUXOXV�DQG�%RZPDQ¶V�FDSVXOH

E� VHOHFWLYH�UHDEVRUSWLRQ�RI�JOXFRVH

F� UHDEVRUSWLRQ�RI�ZDWHU��RVPRUHJXODWLRQ�

G� UHPRYDO�RI�H[FHVV�ZDWHU�LQ�XULQH

��� Demonstrate an understanding of the role of ADH 
(produced by the pituitary gland) in regulating the water 
content of the blood

��� Demonstrate an understanding of how ADH production is 
controlled by a negative feedback mechanism

���� 5HFDOO�WKDW�WKH�PHQVWUXDO�F\FOH�LV�FRQWUROOHG�E\�WKH�KRUPRQHV�
RHVWURJHQ�DQG�SURJHVWHURQH

����� 'HVFULEH�WKH�VWDJHV�RI�WKH�PHQVWUXDO�F\FOH�LQFOXGLQJ�
PHQVWUXDWLRQ��XWHUXV�OLQLQJ�WKLFNHQLQJ�DQG�RYXODWLRQ

����� ([SODLQ�ZK\�WKH�XWHUXV�OLQLQJ�LV�PDLQWDLQHG�LI�IHUWLOLVDWLRQ�RFFXUV
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���� Demonstrate an understanding of how oestrogen, 
progesterone, FSH and LH control the menstrual cycle, 
including:

D FSH stimulates maturation of follicles, which 
stimulates oestrogen production

E oestrogen is responsible for repair of the uterus wall

c high levels of oestrogen stimulate a surge in LH, which 
triggers ovulation

d corpus luteum secretes progesterone, which maintains 
the lining of the uterus

e progesterone inhibits FSH and LH production

I during pregnancy, progesterone levels remain high

g menstruation is triggered by a drop in oestrogen and 
progesterone levels

h low progesterone levels allow an increase in FSH levels

���� Demonstrate an understanding of how the menstrual 
cycle is controlled by a negative feedback mechanism

����� ([SODLQ�KRZ�WKH�VWUXFWXUH�RI�DQ�HJJ�LV�DGDSWHG�WR�LWV�IXQFWLRQ�

D� F\WRSODVP�WR�SURYLGH�QXWULHQWV

E� KDSORLG�QXFOHXV�FRQWDLQLQJ�RQH�VHW�RI�WKH�JHQHWLF�PDWHULDO

F� LPPHGLDWHO\�DIWHU�IHUWLOLVDWLRQ�WKH�FHOO�PHPEUDQH�DURXQG�WKH�
HJJ�FKDQJHV�WR�EORFN�HQWU\�RI�RWKHU�VSHUP

����� ([SODLQ�KRZ�WKH�VWUXFWXUH�RI�D�VSHUP�FHOO�LV�DGDSWHG�WR�LWV�
IXQFWLRQ��LQFOXGLQJ�

D� DFURVRPH�FRQWDLQLQJ�HQ]\PHV

E� KDSORLG�QXFOHXV�FRQWDLQLQJ�RQH�VHW�RI�WKH�JHQHWLF�PDWHULDO

F� PLGGOH�VHFWLRQ�FRQWDLQLQJ�PLWRFKRQGULD

G� WDLO�IRU�PRWLOLW\

����� 'HPRQVWUDWH DQ�XQGHUVWDQGLQJ�RI�WKH DGYDQWDJHV�DQG�
GLVDGYDQWDJHV�RI�LQIHUWLOLW\�WUHDWPHQWV��LQFOXGLQJ�

D� GRQDWLRQ�RI�HJJV

E� in vitro IHUWLOLVDWLRQ��,9)�

F� XVH�RI�VXUURJDWH�PRWKHUV

G� XVH�RI�KRUPRQHV

����� 5HFDOO�WKDW�WKH�VH[�RI�D�SHUVRQ�LV�FRQWUROOHG�E\�RQH�SDLU�RI�
FKURPRVRPHV��;;�LQ�D�IHPDOH�DQG�;<�LQ�D�PDOH

����� ([SODLQ�KRZ�WKH�VH[�RI�RIIVSULQJ�LV�GHWHUPLQHG�DW�IHUWLOLVDWLRQ��
XVLQJ�D�JHQHWLF�GLDJUDP
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����� ([SODLQ��XVLQJ�SUREDELOLWLHV��UDWLRV�DQG�SHUFHQWDJHV��KRZ�VH[�
OLQNHG�JHQHWLF�GLVRUGHUV�DUH�LQKHULWHG��LQFOXGLQJ�

D� KDHPRSKLOLD

E� FRORXU�EOLQGQHVV

����� 'HVFULEH�(GZDUG�-HQQHU¶V�FRQWULEXWLRQ�WR�WKH�GHYHORSPHQW�RI�
YDFFLQHV

����� ([SODLQ�WKH�SURFHVV�RI�LPPXQLVDWLRQ��LQFOXGLQJ�

D� KDUPOHVV�SDWKRJHQ�RU�DQWLJHQLF�PDWHULDO�LQWURGXFHG

E� WKH�DQWLJHQV�WULJJHU�DQ�LPPXQH�UHVSRQVH�ZKLFK�FDXVHV�WKH�
SURGXFWLRQ�RI�DQWLERGLHV

F� WKH�DQWLJHQV�DOVR�WULJJHU�SURGXFWLRQ�RI�PHPRU\�O\PSKRF\WHV

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�WKH�DGYDQWDJHV�DQG�ULVNV�
DVVRFLDWHG�ZLWK�LPPXQLVDWLRQ

���� Describe the role of memory lymphocytes in secondary 
responses to antigen; interpret data showing variation in 
EORRG�DQWLERG\�OHYHOV�LQ�UHVSRQVH�WR�¿UVW�DQG�VXEVHTXHQW�
infections

���� Describe the production of monoclonal antibodies, 
including:

D use of B lymphocytes which produce desired antibodies 
but do not divide

E production of hybridoma cells

c hybridoma cells produce antibodies and they divide

���� Demonstrate an understanding of the use of monoclonal 
antibodies, including:

D in pregnancy testing

E in diagnosis including locating the position of blood 
clots and cancer cells and in treatment of diseases 
including cancer

c the advantages of using monoclonal antibodies to 
WDUJHW�VSHFL¿F�FHOOV�FRPSDUHG�WR�GUXJ�DQG�UDGLRWKHUDS\�
treatments

����� 'HVFULEH�KRZ�WKH�H[SRQHQWLDO�JURZWK�RI�D�SRSXODWLRQ�RI�EDFWHULD�
FDQ�OHDG�WR�UDSLG�GHYHORSPHQW�RI�DQ�LQIHFWLRQ

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�/RXLV�3DVWHXU¶V�FRQWULEXWLRQ�WR�
WKH�GHYHORSPHQW�RI�DVHSWLF�WHFKQLTXHV

���� Investigate the conditions affecting growth of micro-organisms 
(using resazurin dye)

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�SODQWV�GHIHQG�WKHPVHOYHV�
DJDLQVW�DWWDFN�IURP�SHVWV�DQG�SDWKRJHQV�E\�SURGXFLQJ�
FKHPLFDOV��VRPH�RI�ZKLFK�FDQ�EH�XVHG�WR�WUHDW�KXPDQ�GLVHDVHV��
GLVRUGHUV�RU�UHOLHYH�V\PSWRPV

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�WKH�LPSDFW�WKDW�DWWDFN�E\�
SHVWV�DQG�SDWKRJHQV�RQ�SODQWV�KDV�RQ�KXPDQ�IRRG�VXSSO\
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����� ([SODLQ�WKH�LPSRUWDQFH�RI�SKRWRSHULRGLFLW\�LQ�SODQWV��LQFOXGLQJ

D� SODQW�JHUPLQDWLRQ

E� JURZWK

F� UHSURGXFWLRQ

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�FLUFDGLDQ�UK\WKPV�LQ�OLYLQJ�
RUJDQLVPV

7RSLF��

Behaviour

���� 'HVFULEH�WKDW�VH[XDO�UHSURGXFWLRQ�UHTXLUHV�WKH�¿QGLQJ�DQG�
VHOHFWLRQ�RI�D�VXLWDEOH�PDWH��DQG�FDQ�LQYROYH�FRXUWVKLS�
EHKDYLRXUV�WKDW�DGYHUWLVH�DQ�LQGLYLGXDO¶V�TXDOLW\

���� 'HVFULEH�KRZ�DQLPDOV�KDYH�GLIIHUHQW�PDWLQJ�VWUDWHJLHV��
LQFOXGLQJ�

D� D�PDWH�IRU�OLIH

E� VHYHUDO�PDWHV�RYHU�D�OLIHWLPH

F� D�PDWH�IRU�D�EUHHGLQJ�VHDVRQ

G� VHYHUDO�PDWHV�RYHU�RQH�EUHHGLQJ�VHDVRQ

���� 'HVFULEH�WKDW�VRPH�DQLPDOV��LQ�SDUWLFXODU�ELUGV�DQG�PDPPDOV��
KDYH�GHYHORSHG�VSHFLDO�EHKDYLRXUV�IRU�UHDULQJ�WKHLU�\RXQJ

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�ZK\�SDUHQWDO�FDUH�FDQ�EH�D�
VXFFHVVIXO�HYROXWLRQDU\�VWUDWHJ\��LQFOXGLQJ�

D� LQFUHDVHG�FKDQFH�RI�VXUYLYDO�RI�RIIVSULQJ

E� LQFUHDVHG�FKDQFH�RI�SDUHQWDO�JHQHV�EHLQJ�SDVVHG�RQ�E\�WKH�
RIIVSULQJ

���� ([SODLQ�KRZ��ZLWKLQ�WKH�DQLPDO�NLQJGRP��SDUHQWDO�FDUH�PD\�
LQYROYH�ULVNV�WR�WKH�SDUHQWV

���� 'HVFULEH�WKH�GLIIHUHQW�EHKDYLRXUV�H[KLELWHG�E\�DQLPDOV��
LQFOXGLQJ�

D� LQQDWH�EHKDYLRXU

E� LPSULQWLQJ

F� KDELWXDWLRQ

G� FODVVLFDO�FRQGLWLRQLQJ

H� RSHUDQW�FRQGLWLRQLQJ

���� ([SODLQ�KRZ�KXPDQV�FDQ�PDNH�XVH�RI�FRQGLWLRQLQJ�ZKHQ�WUDLQLQJ�
FDSWLYH�DQLPDOV�IRU�VSHFL¿F�SXUSRVHV��LQFOXGLQJ�

D� VQLIIHU�GRJV

E� SROLFH�KRUVHV

F� GROSKLQV

��� Investigate animal behaviour using choice chambers

���� 'HVFULEH�KRZ�VRPH�DQLPDO�EHKDYLRXU�UHTXLUHV�FRPPXQLFDWLRQ
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����� ([SODLQ�KRZ�DQLPDOV�XVH�D�YDULHW\�RI�W\SHV�RI�VLJQDOV�WR�
FRPPXQLFDWH��LQFOXGLQJ�

D� VRXQG�VLJQDOV

E� FKHPLFDO�VLJQDOV��SKHURPRQHV�

F� YLVXDO�VLJQDOV��JHVWXUHV��ERG\�ODQJXDJH��IDFLDO�H[SUHVVLRQ�

����� 'HVFULEH�KRZ�SODQWV�FDQ�FRPPXQLFDWH�XVLQJ�FKHPLFDOV��LQFOXGLQJ�

D� ZLWK�DQLPDOV��SDUWLFXODUO\�LQVHFWV�

E� ZLWK�RWKHU�SODQWV

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�WKH�ZRUN�RI�HWKRORJLVWV��LQFOXGLQJ�

D� 7LQEHUJHQ��LQQDWH�EHKDYLRXU�LQ�JXOOV

E� /RUHQ]��LPSULQWLQJ�LQ�JHHVH

F� )RVVH\��VRFLDO�EHKDYLRXU�LQ�JRULOODV

G� *RRGDOO��VRFLDO�EHKDYLRXU�LQ�FKLPSDQ]HHV

����� Demonstrate an understanding of how plants and animals 
have co-evolved, including:

D� ÀRZHU�VWUXFWXUH�DQG�LQVHFW�EHKDYLRXU�LQ�SROOLQDWLRQ

E plant defence and animal metabolism

����� 'HVFULEH�WKH�HYLGHQFH�IRU�KXPDQ�HYROXWLRQ��EDVHG�RQ�IRVVLOV��
LQFOXGLQJ�

D� $UGL�IURP�����PLOOLRQ�\HDUV�DJR

E� /XF\�IURP�����PLOOLRQ�\HDUV�DJR

F� /HDNH\¶V�GLVFRYHU\�RI�IRVVLOV�IURP�����PLOOLRQ�\HDUV�DJR

����� 'HVFULEH�WKH�HYLGHQFH�IRU�KXPDQ�HYROXWLRQ�EDVHG�RQ�VWRQH�WRROV��
LQFOXGLQJ�

D� WKH�GHYHORSPHQW�RI�VWRQH�WRROV�RYHU�WLPH

E� KRZ�WKHVH�FDQ�EH�GDWHG�IURP�WKHLU�HQYLURQPHQW

����� Describe why mitochondrial DNA provides evidence for 
the African Eve theory for non-Africans, including:

D its inheritance down the female line

E its high mutation rate

����� Demonstrate an understanding of why mitochondrial 
DNA is more useful than nuclear DNA for tracking human 
migration and evolution, including:

D mitochondrial DNA is less likely to have degraded over 
time

E mitochondrial DNA is more abundant

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�WKH�LPSDFW�RI�FOLPDWH�FKDQJH�
RQ�KXPDQ�EHKDYLRXU��LQFOXGLQJ�

D� WKH�HIIHFW�RI�WKH�,FH�$JH

E� KXPDQ�PLJUDWLRQ
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7RSLF��

Biotechnology

���� 'HVFULEH�ELRWHFKQRORJ\�DV�WKH�DOWHUDWLRQ�RI�QDWXUDO�ELRPROHFXOHV�
XVLQJ�VFLHQFH�DQG�HQJLQHHULQJ�WR�SURYLGH�JRRGV�DQG�VHUYLFHV

���� 'HVFULEH�D�IHUPHQWHU�DV�D�YHVVHO�XVHG�WR�FXOWLYDWH�PLFUR�
RUJDQLVPV�IRU�WKH�SURGXFWLRQ�RI�ELRPROHFXOHV�RQ�D�ODUJH�VFDOH

���� ([SODLQ�WKH�QHHG�WR�VXSSO\�VXLWDEOH�FRQGLWLRQV�LQ�IHUPHQWHUV��DQG�
WKH�HIIHFW�WKH\�KDYH�RQ�JURZWK�UDWHV��LQFOXGLQJ�

D� DVHSWLF�SUHFDXWLRQV

E� QXWULHQWV

F� RSWLPXP�WHPSHUDWXUH

G� S+

H� R[\JHQDWLRQ

I� DJLWDWLRQ

���� Investigate the effect of factors on the growth of yeast, including 
pH

���� ([SODLQ�WKH�DGYDQWDJHV�RI�XVLQJ�PLFUR�RUJDQLVPV�IRU�IRRG�
SURGXFWLRQ��LQFOXGLQJ�

D� UDSLG�SRSXODWLRQ�JURZWK

E� HDVH�RI�PDQLSXODWLRQ

F� SURGXFWLRQ�LQGHSHQGHQW�RI�FOLPDWH

G� XVH�RI�ZDVWH�SURGXFWV�IURP�RWKHU�LQGXVWULDO�SURFHVVHV

���� 'HVFULEH�KRZ�P\FRSURWHLQ�LV�PDQXIDFWXUHG��LQFOXGLQJ�WKH�UROH�RI�
WKH�IXQJXV�Fusarium sp.

���� ([SODLQ�WKH�DGYDQWDJHV�RI�XVLQJ�P\FRSURWHLQ�DV�D�IRRG�VRXUFH

���� 'HVFULEH�KRZ�EDFWHULD�DUH�XVHG�LQ�WKH�SURGXFWLRQ�RI�\RJXUW�IURP�
PLON�E\�WKH�FRQYHUVLRQ�RI�ODFWRVH�WR�ODFWLF�DFLG

��� Investigate the effect of different factors on yogurt making

����� 'HVFULEH�WKH�XVH�RI�HQ]\PH�WHFKQRORJ\�LQFOXGLQJ�

D� FK\PRVLQ��SURGXFHG�E\�JHQHWLFDOO\�PRGL¿HG�PLFUR�RUJDQLVPV��
XVHG�LQ�WKH�PDQXIDFWXUH�RI�YHJHWDULDQ�FKHHVH

E� LQYHUWDVH��VXFUDVH��SURGXFHG�E\�6DFFKDURP\FHV�FHUHYLVLDH�
�\HDVW���XVHG�LQ�WKH�PDQXIDFWXUH�RI�VZHHWV

F� HQ]\PHV�XVHG�LQ�ZDVKLQJ�SRZGHUV

���� Investigate the use of immobilised lactase to produce lactose-
free milk

���� Investigate the use of enzymes in food production
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���� Explain recombinant DNA technology using insulin as an 
example, including:

D restriction enzymes

E ligase

c sticky ends

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�WKH�LPSDFW�RI�KXPDQ�
SRSXODWLRQ�JURZWK�RQ�JOREDO�IRRG�VHFXULW\

����� ([SODLQ�KRZ�Agrobacterium tumefaciens�LV�XVHG�DV�D�YHFWRU�LQ�
FUHDWLQJ�WUDQVJHQLF�SODQWV

����� Demonstrate an understanding of the advantages and 
disadvantages of introducing genes for insect resistance 
from Bacillus thuringiensis into crop plants

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�WKH�FRVWV�DQG�EHQH¿WV�RI�
JHQHWLF�PRGL¿FDWLRQ�RI�FURS�SODQWV�LQ�WKH�FRQWH[W�RI�GHYHORSHG�
DQG�GHYHORSLQJ�FRXQWULHV��LQFOXGLQJ�WKH�LQWURGXFWLRQ�RI�ÀDYRQRLGV�
LQ�WKH�SXUSOH�WRPDWR

����� ([SODLQ�KRZ�LQFUHDVHG�IRRG�SURGXFWLRQ�IRU�KXPDQV�LQFOXGHV�

D� FRQYHQWLRQDO�SODQW�EUHHGLQJ�SURJUDPPHV

E� SHVW�PDQDJHPHQW�VWUDWHJLHV

F� JHQHWLF�PRGL¿FDWLRQ

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�WKH�DGYDQWDJHV�DQG�
GLVDGYDQWDJHV�RI�UHSODFLQJ�IRVVLO�IXHOV�ZLWK�ELRIXHOV��LQFOXGLQJ�WKH�
IDFWV�WKDW�ELRIXHOV�DUH�UHQHZDEOH�DQG�WKDW�WKHLU�SURGXFWLRQ�XVHV�
FDUERQ�GLR[LGH�EXW�WKDW�JURZLQJ�WKH�FURSV�WR�PDNH�WKHP�UHTXLUHV�
ODQG�DQG�PD\�DIIHFW�WKH�DYDLODELOLW\�RI�ODQG�IRU�JURZLQJ�IRRG


