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67&�8QLW��2UJDQLVPV�
7KURXJK�ORQJ�WHUP�REVHUYDWLRQ��VWXGHQWV�ZLOO�OHDUQ�WKDW�DQLPDOV�FRH[LVW�ZLWK�SODQWV�DV�ZHOO�
DV�ZLWK�RWKHU�DQLPDOV��6WXGHQWV�ZLOO�EHJLQ�WR�XQGHUVWDQG�WKH�GLYHUVLW\�RI�OLIH�DURXQG�WKHP�
DV�WKH\�REVHUYH�RUJDQLVPV��FRPSDUH�KDELWDWV�DQG�GUDZ�FRQFOXVLRQ�DERXW�RUJDQLVPV�LQ�
JHQHUDO��
6XE�FRQFHSW���
�����3ODQWV�DQG�DQLPDOV�DUH�WZR�NLQGV�RI�RUJDQLVPV��2UJDQLVPV�DUH�VLPLODU�LQ�VRPH�ZD\V�
6XE�FRQFHSW���
�����7KH�QHZ�VWDUWLQJ�SRLQW�LQ�WKH�OLIH�F\FOH�RI�D�SODQW�LV�D�VHHG�
6XE�FRQFHSW���
�����7HUUDULXPV�DQG�DTXDULXPV�PD\�EH�XVHG�DV�PRGHOV�WR�H[DPLQH�WKH�LQWHUDFWLRQV�EHWZHHQ�SODQWV�DQG�����������������������������������
�����DQLPDOV�LQ�WKHLU�QDWXUDO�HQYLURQPHQWV��
6XE�FRQFHSW���
�����+XPDQV��OLNH�RWKHU�RUJDQLVPV��GHSHQG�RQ��DQG�KDYH�DQ�LPSDFW�RQ��WKHLU�HQYLURQPHQW��
6XE�FRQFHSW���
�����$QLPDOV�DQG�SODQWV�LQ�QDWXUH�KDYH�HYROYHG�WR�IRUP�FORVHO\�NQLW��LQWHUGHSHQGHQW�V\VWHPV��
�

/HYHOHG�5HDGHUV�WKDW�VXSSRUW�67&�8QLW��2UJDQLVPV�
�
� *UDGH�DQG�7LWOH�������������� *5�

�/HYHO�
0DFPLOODQ�0F*UDZ�+LOO�6FLHQFH��$�&ORVHU�/RRN�

/HYHOHG�5HDGHU�'HVFULSWLRQ�
.� 6PDOO�3ODQWV�7DOO�3ODQWV� $� ,QWURGXFHV�FKLOGUHQ�WR�VRPH�VLPLODULWLHV�DQG�GLIIHUHQFHV�DPRQJ�

SODQWV�
.� :KDW�.LQG�RI�$QLPDO�$UH�<RX"� $� +HOSV�FKLOGUHQ�GLVFRYHU�WKDW�WKH\�DUH�PDPPDOV�
.� $OO�.LQGV�RI�3ODQWV� %� /RRNV�DW�PDQ\�GLIIHUHQW�W\SHV�RI�SODQWV�DQG�WKH�FRORUV��VKDSHV�

DQG�WH[WXUHV�WKH\�FRPH�LQ�
.� 3ODQWV�*URZ� %� ([SORUHV�WKH�VSHFLDO�QHHGV�SODQWV�KDYH�LQ�RUGHU�WR�JURZ�
.� $QLPDOV�RQ�WKH�0RYH� %� 'LVFXVVHV�VRPH�RI�WKH�GLIIHUHQW�ZD\V�LQ�ZKLFK�DQLPDOV�PRYH�
.� :KHUH�'R�3ODQWV�/LYH"� %� 'LVFXVVHV�VRPH�RI�WKH�GLIIHUHQW�SODFHV�LQ�ZKLFK�SODQWV�OLYH�
.� $W�WKH�3HWWLQJ�=RR� &� <RXQJ�ER\�GHVFULEHV�WKH�FKDUDFWHULVWLFV�RI�WKH�DQLPDOV�KH�VHHV�DW�

WKH�SHWWLQJ�]RR�
.� 2XU�'HVHUW�+RPH� &� /RRNV�DW�WKH�GHVHUW�DV�D�KDELWDW�IRU�VRPH�W\SHV�RI�SODQWV�DQG�

DQLPDOV�
.� 3ODQW�3DUWV� &� ,OOXVWUDWHG�ORRN�DW�WKH�SDUWV�RI�SODQWV�
.� $OO�$ERXW�$QLPDOV� &� ([SORUHV�WKH�VSHFLDO�ERG\�SDUWV�VRPH�DQLPDOV�KDYH�WKDW�HQDEOH�

WKHP�WR�OLYH�LQ�WKHLU�KDELWDWV�
.� )URP�6HHG�WR�6XQIORZHU� &� ([SORUHV�WKH�JURZWK�RI�D�VXQIORZHU�IURP�D�VHHG�
.� $QLPDOV�*URZ� '� ([SORUHV�KRZ�DQLPDOV�FKDQJH�DV�WKH\�JURZ�
�� ,Q�WKH�*DUGHQ�� %� 9LVLW�WR�D�JDUGHQ�WR�LQWURGXFH�WKH�FRQFHSW�RI�OLYLQJ�DQG�QRQOLYLQJ�

WKLQJV�
�� :DWFK�,W�*URZ�� %� ([SORUH�WKH�JURZWK�RI�D�WRPDWR�SODQW�IURP�VHHG�WR�YLQH�
�� :KDW�3HRSOH�DQG�$QLPDOV�1HHG�� %� 'LVFXVVHV�WKH�EDVLF�QHHGV�RI�SHRSOH�DQG�DQLPDOV�
�� 3RQG�/LIH�� '� ([SORUHV�WKH�SODQW�DQG�DQLPDO�OLIH�RI�D�IUHVK�ZDWHU�SRQG�

HQYLURQPHQW�
�� $�:RUOG�RI�$QLPDOV�� (� 'LVFXVVHV�DQLPDO�ERG\�SDUWV�DQG�WKHLU�SXUSRVHV�
�� *RRG�WR�(DW� (� ([SORUHV�HGLEOH�SODQW�SDUWV�

�
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/HYHOHG�5HDGHUV�WKDW�VXSSRUW�67&�8QLW��2UJDQLVPV��FRQWLQXHG��
� *UDGH�DQG�7LWOH�������������� *5�

�/HYHO�
0DFPLOODQ�0F*UDZ�+LOO�6FLHQFH��$�&ORVHU�/RRN�
/HYHOHG�5HDGHU�'HVFULSWLRQ�

�� 7KH�7DOOHVW�7UHH�� (� 7HOOV�KRZ�D�VHHG�EHFRPHV�D�WUHH�DQG�ORRNV�DW�WKH�(DUWK
V�ODUJHVW�
WUHH��WKH�JLDQW�VHTXRLD�

�� :KDW�:RXOG�:H�'R�:LWKRXW�
%HHV"�� (� 'LVFXVVHV�WKH�UROH�WKDW�EHHV�SOD\�LQ�QDWXUH��SROOLQDWLQJ�SODQWV�DQG�

SURGXFLQJ�KRQH\�
�� $PD]LQJ�$QLPDOV�� *� ([SORUHV�WKH�VSHFLDO�ERG\�SDUWV�WKDW�HQDEOH�DQLPDOV�WR�OLYH�LQ�

GLIIHUHQW�SODFHV�
�� $QLPDO�+RPHV�� *� *LYH�DQ�LQWURGXFWRU\�ORRN�DW�DQLPDOV�DQG�WKHLU�KDELWDWV�
��� 3ODQWV�+HOS�$QLPDOV� *� 6KRZV�KRZ�DQLPDOV�GHSHQG�RQ�SODQWV�IRU�IRRG��VKHOWHU��DQG�

QHVWLQJ�
�� 3DUWV�RI�3ODQWV�� +� 1DPHV�WKH�YDULRXV�SDUWV�RI�D�SODQW�DQG�WKH�IXQFWLRQ�RI�HDFK�

�� $QLPDOV�LQ�'DQJHU�� *� ([SORUHV�KRZ�KXPDQ�DFWLRQV�FDQ�DIIHFW�DQLPDOV�LQ�WKH�ZLOG�DQG�
ZKDW�SHRSOH�FDQ�GR�WR�KHOS�SURWHFW�ZLOGOLIH�

�� $QLPDO�3DUHQWV�� +� ([SORUHV�WKH�UHODWLRQVKLS�EHWZHHQ�DQLPDO�SDUHQWV�DQG�WKHLU�
RIIVSULQJ�

�� %LJ�2UDQJH�3XPSNLQV�� +� ([SODLQV��VWHS�E\�VWHS��KRZ�D�VPDOO�SXPSNLQ�VHHG�EHFRPHV�D�ELJ�
RUDQJH�SXPSNLQ�

�� +RZ�3HRSOH�8VH�3ODQWV� ,� ([SORUHV�KRZ�GLIIHUHQW�W\SHV�RI�SURGXFWV�FDQ�EH�PDGH�IURP�
SODQWV��LQFOXGLQJ�IRRG��FORWKLQJ��DQG�VKHOWHU�

�� )URP�6HHG�WR�7UHH�� -� *LYHV�VWHS�E\�VWHS�H[SODQDWLRQ�RI�KRZ�DQ�DSSOH�WUHH�JURZV�IURP�
D�VHHG�

�� 7ZR�.LQGV�RI�)RUHVWV�� -� ([SORUHV�KRZ�FOLPDWH�DIIHFWV�WKH�SODQWV�DQG�DQLPDOV�RI�D�
ZRRGODQG�IRUHVW�DQG�D�WURSLFDO�UDLQ�IRUHVW�

�� $SSOH�7UHHV�� /� ([SODLQV�WKH�OLIH�F\FOH�RI�DQ�DSSOH�WUHH�
�� )URP�7DGSROH�WR�)URJ�� /� ([SODLQV�WKH�XQLTXH�GHYHORSPHQW�RI�D�IURJ�IURP�D�WDGSROH�
�� 6DYLQJ�$QLPDOV�� 0� 7DNHV�D�ORRN�DW�ZK\�VRPH�DQLPDOV�EHFDPH�HQGDQJHUHG�DQG�ZKDW�

SHRSOH�DUH�GRLQJ�WR�VDYH�WKHP�
�

�
�

67&�8QLW��:HDWKHU�
6WXGHQWV�FKDUW�FKDQJHV�LQ�ZHDWKHU��UHFRUGLQJ�GDLO\�ZHDWKHU�REVHUYDWLRQV��DQG�XVH�WRROV�WR�PHDVXUH�FKDQJHV��6WXGHQWV�
DSSO\�DQDO\WLFDO�VNLOOV�WR�KHOS�FDWHJRUL]H�WKH�UHFRUGHG�REVHUYDWLRQV�LQ�GLIIHUHQW�ZD\V��
6XE�FRQFHSW���
�����:HDWKHU�LV�FKDUDFWHUL]HG�E\�IHDWXUHV�VXFK�DV�WHPSHUDWXUH��ZLQG�VSHHG�DQG�GLUHFWLRQ��DQG�SUHFLSLWDWLRQ��
6XE�FRQFHSW���
�����:HDWKHU�PD\�EH�TXDQWLILHG�XVLQJ�WRROV�VXFK�DV�WKHUPRPHWHUV��UDLQ�JDXJHV��DQG�ZLQG�VSHHG�DQG�GLUHFWLRQ�LQGLFDWRUV��
6XE�FRQFHSW���
�����:DWHU�H[LVWV�LQ�VROLG��OLTXLG��DQG�YDSRU�VWDWHV��&ORXGV�DQG�IRJ�DUH�PDGH�XS�RI�GURSOHWV�RI�ZDWHU��
6XE�FRQFHSW���
�����8QGHUVWDQGLQJ�WKH�HOHPHQWV�RI�ZHDWKHU�KHOSV�XV�SODQ�RXU�GDLO\�OLYHV��
6XE�FRQFHSW���
�����+XPDQV�FDQ�XVH�WKHLU�REVHUYDWLRQV�DQG�UHFRUGV�WR�XQGHUVWDQG�DQG�IRUHFDVW�WKH�ZHDWKHU���
�����6FLHQWLVWV�ZKR�GR�WKLV�DUH�FDOOHG�PHWHRURORJLVWV��

�
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�
/HYHOHG�5HDGHUV�WKDW�VXSSRUW�67&�8QLW��:HDWKHU�

�
� *UDGH�DQG�7LWOH�������������� *5�

/HYHO�
0DFPLOODQ�0F*UDZ�+LOO�6FLHQFH��$�&ORVHU�/RRN�

/HYHOHG�5HDGHU�'HVFULSWLRQ�
.� 0HOWLQJ�6QRZ� $� 3URYLGHV�D�ORRN�DW�WZR�VWDWHV�RI�PDWWHU���D�VROLG�DQG�D�OLTXLG�
.� 6HDVRQV� $� 3URYLGHV�DQ�RYHUYLHZ�RI�W\SLFDO�ZHDWKHU�GXULQJ�HDFK�RI�WKH�IRXU�

VHDVRQV�
�� 7KH�)RXU�6HDVRQV� %� *LYHV�D�EULHI�RYHUYLHZ�RI�WKH�IRXU�VHDVRQV�DQG�WKH�W\SLFDO�

ZHDWKHU�HDFK�EULQJV�
.� ,�/LNH�,FH� %� ([SORUHV�ZKDW�KDSSHQV�WR�ZDWHU�ZKHQ�LW�LV�YHU\�FROG�DQG�ZKDW�

KDSSHQV�WR�LFH�ZKHQ�LW�PHOWV�
.� :KDW�LV�WKH�:HDWKHU"� %� 8VHV�ZRUGV�DQG�SLFWXUH�FOXHV�WR�H[SORUH�GLIIHUHQW�NLQGV�RI�

ZHDWKHU�
.� &ORXGV� &� ([SORUHV�KRZ�FORXGV�FKDQJH�VKDSH�DQG�FRORU�DQG�WKH�GLIIHUHQW�

W\SHV�RI�ZHDWKHU�WKDW�FRPHV�ZLWK�WKHP�
.� :KDW�:LOO�,�:HDU�7RGD\"� &� ([SORUHV�WKH�FORWKLQJ�FKRLFHV�SHRSOH�PDNH�IRU�GLIIHUHQW�NLQGV�RI�

ZHDWKHU�GXULQJ�WKH�VHDVRQV�
.� $�)DYRULWH�6HDVRQ� '� 5K\PLQJ�VWRU\�DERXW�ZK\�VRPH�IDPLO\�PHPEHUV�OLNH�GLIIHUHQW�

VHDVRQV�
�� :KHQ�WKH�:HDWKHU�&KDQJHV� (� 7DONV�DERXW�WKH�W\SLFDO�ZHDWKHU�H[SHULHQFHG�GXULQJ�HDFK�RI�WKH�

IRXU�VHDVRQV�
�� 0HDVXUH�WKH�:HDWKHU� )� ,QWURGXFHV�FKLOGUHQ�WR�GLIIHUHQW�ZHDWKHU�FRQGLWLRQV�DQG�WKH�WRROV�

XVHG�WR�PHDVXUH�ZHDWKHU��
�� ,FH�+RWHOV�� *� ,QWURGXFHV�WKH�SURSHUWLHV�RI�ZDWHU�E\�H[SORULQJ�LFH�KRWHOV�
�� 7HOO�WKH�:HDWKHU� *� 6KRZV�KRZ�PHWHRURORJLVWV�SUHGLFW�WKH�ZHDWKHU�XVLQJ�GLIIHUHQW�

WRROV�
�� 7KH�6WRU\�RI�:DWHU�� *� 'LVFXVVHV�WKH�ZDWHU�F\FOH�DQG�WZR�VWDWHV�RI�ZDWHU���OLTXLG�DQG�JDV�
�� :DWHU�IRU�/LIH�� *� ([SODLQV�WKH�ZDWHU�F\FOH�
�� :HW�DQG�'U\�:HDWKHU� +� 6KRZV�WKH�HIIHFWV�RI�H[WUHPH�ZHDWKHU�VXFK�DV�IORRGV�DQG�

GURXJKWV�
�� :KDW�GR�&ORXGV�7HOO�8V"�� -� ([SORUHV�GLIIHUHQW�W\SH�RI�FORXGV�DQG�WKH�ZHDWKHU�WKH\�KHOS�WR�

SUHGLFW�
�� 7UDFNLQJ�:HDWKHU�� /� ([SORUHV�ZHDWKHU�DQG�WKH�WRROV�XVHG�WR�GHVFULEH�DQG�IRUHFDVW�WKH�

ZHDWKHU�
�
�

67&�8QLW��6ROLGV�DQG�/LTXLGV�
6WXGHQWV�H[SORUH�WKH�FKDUDFWHULVWLFV�DQG�SURSHUWLHV�RI�VROLGV�DQG�OLTXLGV�DV�WKH\�ZRUN�RQ�FULWLFDO�WKLQNLQJ�VNLOOV��
2EVHUYDWLRQV�DQG�H[SORUDWLRQV�RQ�FRORU��VKDSH��KDUGQHVV��DQG�EXR\DQF\�OHDG�WR�FUHDWLQJ�VRUWLQJ�FULWHULD��
([SHULPHQWDWLRQ�ZLWK�IOXLGV�LQFOXGHV�PL[LQJ��SRXULQJ��IOXLGLW\�RI�OLTXLGV���DQG�H[SORULQJ�DEVRUSWLRQ�FDSDELOLW\�RI�
PDWHULDOV���
6XE�FRQFHSW���
�����6RPH�SURSHUWLHV�RI�VROLGV�DQG�OLTXLGV�FDQ�EH�LGHQWLILHG�E\�FDUHIXO�REVHUYDWLRQ�ZLWK�WKH�VHQVHV�DORQH��
6XE�FRQFHSW���
�����6RPH�SURSHUWLHV�RI�VROLGV�DQG�OLTXLGV�FDQ�EH�LGHQWLILHG�RQO\�E\�WHVWLQJ��
6XE�FRQFHSW���
�����/LTXLGV�KDYH�XQLTXH�SURSHUWLHV�WKDW�PD\�EH�LGHQWLILHG�E\�WKH�VHQVHV�DQG�WHVWLQJ��
6XE�FRQFHSW���
�����6ROLGV�DQG�OLTXLGV�KDYH�ERWK�VLPLODULWLHV�DQG�GLIIHUHQFHV��
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/HYHOHG�5HDGHUV�WKDW�VXSSRUW�67&�8QLW��6ROLGV�DQG�/LTXLGV�
�
� *UDGH�DQG�7LWOH�������������� *5�

/HYHO�
0DFPLOODQ�0F*UDZ�+LOO�6FLHQFH��$�&ORVHU�/RRN�

/HYHOHG�5HDGHU�'HVFULSWLRQ�
.� 6RIW�RU�+DUG"� $� ,QWURGXFHV�RQH�W\SH�RI�PDWWHU���VROLGV���DQG�WKH�SURSHUWLHV�RI�

KDUGQHVV�DQG�VRIWQHVV�
.� ,�/LNH�,FH� %� ([SORUHV�ZKDW�KDSSHQV�WR�ZDWHU�ZKHQ�LW�LV�YHU\�FROG�DQG�ZKDW�

KDSSHQV�WR�LFH�ZKHQ�LW�PHOWV�
.� 0DWWHU�&KDQJHV� &� ([SORUHV�WKH�WKUHH�VWDWHV�RI�ZDWHU���VROLG��OLTXLG��DQG�JDV�
.� :RUNLQJ�:LWK�:RRG� (� ([SORUHV�KRZ�ZRRG�FDQ�EH�FKDQJHG�LQWR�RWKHU�REMHFWV�
.� :RUNLQJ�:LWK�&OD\� *� ([SORUHV�WKH�SURFHVV�IRU�PDNLQJ�D�SRW�IURP�FOD\�
�� %RDWV�)ORDW�� %� 7DNHV�DQ�LQWURGXFWRU\�ORRN�DW�PDWWHU�WR�GHILQH�D�VROLG��D�OLTXLG��

DQG�D�JDV�
�� /HW
V�%DNH�D�&DNH��� %� /RRNV�DW�WKH�EDNLQJ�SURFHVV�LQ�RUGHU�WR�H[SORUH�KRZ�PDWWHU�FDQ�

FKDQJH�VWDWH�
�� 6ROLGV��/LTXLGV��DQG�*DVHV�� (� ([SORUHV�VROLGV��OLTXLGV�DQG�JDVHV�
�� 7KLQJV�&KDQJH�� (� 'LVFXVVHV�VRPH�RI�WKH�ZD\V�LQ�ZKLFK�PDWWHU�FDQ�FKDQJH�
�� +RZ�'RHV�0DWWHU�&KDQJH"�� *� ([SORUHV�KRZ�PDWWHU�FKDQJHV�
�� 0L[�LW�8S� )� ([SORUHV�PL[WXUHV�DQG�VROXWLRQV�
�� *DVHV�0DWWHU�� +� )RFXVHV�RQ�WKH�LPSRUWDQFH�RI�JDVHV�
�� 0DNH�D�3L]]D�� -� ([SORUHV�KRZ�PDWWHU�FDQ�EH�FKDQJHG�WKURXJK�PL[LQJ�DQG�KHDWLQJ�

�
�

67&�8QLW��7KH�/LIH�&\FOH�RI�%XWWHUIOLHV�
7KURXJK�ORQJ�WHUP�REVHUYDWLRQ��VWXGHQWV�ZLOO�OHDUQ�DERXW�WKH�OLIH�F\FOH�RI�WKH�3DLQWHG�/DG\�
EXWWHUIO\��6WXGHQWV�OHDUQ�WR�FDUH�IRU�DQRWKHU�OLYLQJ�WKLQJ�DV�WKH\�REVHUYH�DQG�UHFRUG�WKH�
IHDWXUHV�DQG�EHKDYLRUV�RI�WKH�GLIIHUHQW�VWDJHV�RI�WKH�LQVHFW�OLIH�F\FOH�
6XE�FRQFHSW���
     Caterpillars represent one stage of a butterfly’s life cycle. 
6XE�FRQFHSW���
     As part of its life cycle, the butterfly forms and emerges from a chrysalis. 
6XE�FRQFHSW���
     The structures of a butterfly provide the means for its essential life functions. 
6XE�FRQFHSW���
     Scientists use data on organisms’ structures and life cycles to understand and classify living things.�

�
/HYHOHG�5HDGHUV�WKDW�VXSSRUW�67&�8QLW��/LIH�&\FOH�RI�WKH�%XWWHUIO\�

�
� *UDGH�DQG�7LWOH�������������� *5�

�/HYHO�
0DFPLOODQ�0F*UDZ�+LOO�6FLHQFH��$�&ORVHU�/RRN�

/HYHOHG�5HDGHU�'HVFULSWLRQ�
�� :DLW�DQG�6HH�� -� ,QYHVWLJDWHV�WKUHH�DQLPDOV�WKDW�KDWFK�IURP�HJJV��FDWHUSLOODUV��

WDGSROHV��DQG�WXUWOHV�
�� $QLPDO�/LIH�&\FOHV�� 1� ([DPLQHV�WKH�OLIH�F\FOH�RI�IRXU�GLIIHUHQW�NLQGV�RI�DQLPDOV��FDWV��
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GXFNV��EXWWHUIOLHV��DQG�VDODPDQGHUV�

67&�8QLW��&KDQJHV�
6WXGHQWV�LQYHVWLJDWH�H[DPSOHV�RI�FKDQJHV�WKDW�DIIHFW�WKHLU�GDLO\�OLYHV�E\�H[SORULQJ�
FKDQJHV�LQ�VWDWH�RI�VROLGV��OLTXLGV�DQG�JDVHV��)RFXV�LV�RQ�ZDWHU�DV�LW�IUHH]HV��PHOWV��
HYDSRUDWHV�DQG�FRQGHQVHV��6WXGHQWV�REVHUYH�DQG�H[SHULPHQW�ZLWK�FKDQJHV�RYHU�WLPH�
DQG�ZLWK�WKRVH�WKDW�RFFXU�LPPHGLDWHO\��
6XE�FRQFHSW���
     Materials may change their properties or state. 
6XE�FRQFHSW���
     Changes in state result from changes in the external environment. 
6XE�FRQFHSW���
     Mixed materials may change as the result of chemical or physical interactions 
6XE�FRQFHSW���
     The chemical and physical properties of materials may be used to separate their mixtures. 
6XE�FRQFHSW���
     Chemical reactions can produce new materials.�
�

/HYHOHG�5HDGHUV�WKDW�VXSSRUW�67&�8QLW��&KDQJHV�
�
� *UDGH�DQG�7LWOH�������������� *5�

�/HYHO�
0DFPLOODQ�0F*UDZ�+LOO�6FLHQFH��$�&ORVHU�/RRN�

/HYHOHG�5HDGHU�'HVFULSWLRQ�
�� /HW
V�%DNH�D�&DNH��� %� /RRNV�DW�WKH�EDNLQJ�SURFHVV�LQ�RUGHU�WR�H[SORUH�KRZ�PDWWHU�FDQ�

FKDQJH�VWDWH�
�� +RW�RU�&ROG"� &� ([SODLQV�GLIIHUHQW�W\SHV�RI�KRW�RU�FROG�ZHDWKHU�DQG�KRZ�WR�

PHDVXUH�KHDW�DQG�FROG�
�� 6ROLGV��/LTXLGV��DQG�*DVHV�� (� ([SORUHV�VROLGV��OLTXLGV�DQG�JDVHV�
�� 7KLQJV�&KDQJH�� (� 'LVFXVVHV�VRPH�RI�WKH�ZD\V�LQ�ZKLFK�PDWWHU�FDQ�FKDQJH�
�� 0L[�LW�8S� )� ([SORUHV�PL[WXUHV�DQG�VROXWLRQV�
�� 0DWWHU�DQG�&KDQJH�� *� 'LVFXVVHV�WKH�WKUHH�VWDWHV�RI�PDWWHU���VROLG��OLTXLG��JDV���DQG�KRZ�

WHPSHUDWXUH�FDQ�FKDQJH�PDWWHU�
�� *DVHV�0DWWHU�� +� )RFXVHV�RQ�WKH�LPSRUWDQFH�RI�JDVHV�
�� 0DNH�D�3L]]D�� -� ([SORUHV�KRZ�PDWWHU�FDQ�EH�FKDQJHG�WKURXJK�PL[LQJ�DQG�KHDWLQJ�
�� 0LJKW\�0HWDOV�� -� ([DPLQHV�WKH�SURSHUWLHV�DQG�XVHV�RI�GLIIHUHQW�PHWDOV�
�� *ODVVPDNLQJ�� /� ([SORUHV�WKH�WKUHH�VWDWHV�RI�PDWWHU�E\�H[DPLQLQJ�JODVV�DQG�

JODVVPDNLQJ�
�� &KRFRODWH�� 2� ([SORUHV�WKH�VWDWHV�RI�PDWWHU�E\�H[DPLQLQJ�WKH�KLVWRU\�DQG�

PDQXIDFWXUH�RI�FKRFRODWH�
�
67&�8QLW��6RLOV�

6WXGHQWV�H[SORUH�D�YDULHW\�RI�VRLOV�DQG�VRLO�FRPSRQHQWV�DV�WKH\�GLVFRYHU�DQG�LGHQWLI\�WKH�
GLIIHUHQW�SURSHUWLHV�RI�VDQG��FOD\��KXPXV��DQG�JDUGHQ�VRLO��7KH\�ZLOO�DSSO\�WKLV�NQRZOHGJH�
WR�D�µP\VWHU\¶�VRLO�DQG�WU\�WR�GLVFRYHU�LWV�FRPSRVLWLRQ��
6XE�FRQFHSW���
     Soils contain plants, animals, and their decayed remains, and other rock and mineral particles of varying sizes.�
6XE�FRQFHSW���
     Sand, clay, and humus are three basic components of soil and have unique properties.  
     These properties may be identified using simple tests. 
6XE�FRQFHSW���
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     Plants gain their nutrition and moisture through root systems that penetrate the soil.�
�
67&�8QLW��6RLOV��FRQWLQXHG��

6XE�FRQFHSW���
     Different soils absorb and retain water at different rates.�
6XE�FRQFHSW���
     All soils can be characterized by using simple tests.�
6XE�FRQFHSW���
     Soils are part of a system that integrates the organic world of plant growth and decay with the physical world  
     of rocks, minerals, and hydrology.�
�

/HYHOHG�5HDGHUV�WKDW�VXSSRUW�67&�8QLW��6RLOV�
�
� *UDGH�DQG�7LWOH�������������� *5�

�/HYHO�
0DFPLOODQ�0F*UDZ�+LOO�6FLHQFH��$�&ORVHU�/RRN�

/HYHOHG�5HDGHU�'HVFULSWLRQ�
�� 3DUWV�RI�3ODQWV�� +� 1DPHV�WKH�YDULRXV�SDUWV�RI�D�SODQW�DQG�WKH�IXQFWLRQ�RI�HDFK�
�� 6RLO�� +� 'HVFULEHV�GLIIHUHQW�OD\HUV�RI�VRLO�DQG�WKH�LPSRUWDQFH�RI�VRLO�WR�

OLYLQJ�WKLQJV�
�� 5RFNV�DQG�0LQHUDOV� .� 6KRZV�KRZ�URFNV�DQG�VRLO�DUH�IRUPHG�DQG�KRZ�ZH�XVH�WKHP�

�
�
�

67&�8QLW��3ODQW�*URZWK�DQG�'HYHORSPHQW�
6WXGHQWV�H[DPLQH�WKH�OLIH�F\FOH�RI�D�SODQW�ZKLOH�REVHUYLQJ�WKH�SODQW�VWUXFWXUHV��WDNLQJ�
PHDVXUHPHQWV��UHFRUGLQJ�GDWD�DQG�JUDSKLQJ�UHVXOWV��
6XE�FRQFHSW���
     Organisms go through distinct stages as part of a process known as the life cycle.�
6XE�FRQFHSW���
     Living things are interdependent; for example, plants depend on bees for pollination.�
6XE�FRQFHSW���
     Models can be used to identify the structures, functions, and behaviors of living organisms.�
6XE�FRQFHSW���
     Records, notes, and graphs help people understand how plants move through the life cycle and what factors affect 
     their growth and development.�

�
/HYHOHG�5HDGHUV�WKDW�VXSSRUW�67&�8QLW��3ODQW�*URZWK�DQG�'HYHORSPHQW�

�
� *UDGH�DQG�7LWOH�������������� *5�

�/HYHO�
0DFPLOODQ�0F*UDZ�+LOO�6FLHQFH��$�&ORVHU�/RRN�

/HYHOHG�5HDGHU�'HVFULSWLRQ�
�� %LJ�2UDQJH�3XPSNLQV�� +� ([SODLQV��VWHS�E\�VWHS��KRZ�D�VPDOO�SXPSNLQ�VHHG�EHFRPHV�D�ELJ�

RUDQJH�SXPSNLQ�
�� )URP�6HHG�WR�7UHH�� -� *LYHV�VWHS�E\�VWHS�H[SODQDWLRQ�RI�KRZ�DQ�DSSOH�WUHH�JURZV�IURP�

D�VHHG�
�� 7ZR�.LQGV�RI�)RUHVWV�� -� ([SORUHV�KRZ�FOLPDWH�DIIHFWV�WKH�SODQWV�DQG�DQLPDOV�RI�D�

ZRRGODQG�IRUHVW�DQG�D�WURSLFDO�UDLQ�IRUHVW�
�� $SSOH�7UHHV� /� ([SODLQV�WKH�OLIH�F\FOH�RI�DQ�DSSOH�WUHH�
�� *URZLQJ�D�*DUGHQ�� ,� 'LVFXVVHV�GLIIHUHQW�NLQGV�RI�SODQWV�DQG�KRZ�WR�JURZ�WKHP�LQ�D�

JDUGHQ�
�� $QLPDO�/LIH�&\FOHV�� 1� ([DPLQHV�WKH�OLIH�F\FOH�RI�IRXU�GLIIHUHQW�NLQGV�RI�DQLPDOV��FDWV��

GXFNV��EXWWHUIOLHV��DQG�VDODPDQGHUV�
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�� :HWODQGV�� 2� ([SORUHV�ZHWODQGV�DQG�WKHLU�LPSRUWDQFH�WR�WKH�HQYLURQPHQW�
67&�8QLW��5RFNV�DQG�0LQHUDOV�

6WXGHQWV�H[DPLQH�URFNV�WR�H[SORUH�WKH�SURSHUWLHV�DQG�FKDUDFWHULVWLFV�RI�GLIIHUHQW�W\SHV�RI�
URFNV��$Q�LQWURGXFWLRQ�WR�PLQHUDOV�DQG�WKHLU�SURSHUWLHV�LV�DOVR�LQYHVWLJDWHG���
6XE�FRQFHSW���
     Rocks are formed by a variety of processes and are always changing.�
6XE�FRQFHSW���
     Rocks are aggregates of minerals.�
6XE�FRQFHSW���
     Minerals have distinctive properties that may be identified by testing.�
6XE�FRQFHSW���
     Every mineral is composed of only one substance, and that substance is the same throughout the mineral.�
6XE�FRQFHSW���
     The properties of rocks and minerals determine how they are used.�
�

/HYHOHG�5HDGHUV�WKDW�VXSSRUW�67&�8QLW��5RFNV�DQG�0LQHUDOV�
�
� *UDGH�DQG�7LWOH�������������� *5�

�/HYHO�
0DFPLOODQ�0F*UDZ�+LOO�6FLHQFH��$�&ORVHU�/RRN�

/HYHOHG�5HDGHU�'HVFULSWLRQ�
�� 5RFNV�DQG�0LQHUDOV� .� ([SORUHV�KRZ�URFNV�DQG�VRLO�DUH�IRUPHG�DQG�KRZ�ZH�XVH�WKHP�
�� 0LQHUDOV�� /� ([SORUHV�D�YDULHW\�RI�PLQHUDOV�DQG�WKHLU�FKDUDFWHULVWLFV�
�� *HPV�� 1� ([DPLQHV�JHPVWRQHV�DQG�H[SODLQV�KRZ�WKH\�DUH�IRUPHG�DQG�ZK\�

WKH\�DUH�YDOXDEOH�
�� 'LDPRQGV�� 2� ([DPLQHV�WKH�FKDUDFWHULVWLFV�DQG�XVHV�RI�GLDPRQGV��H[SODLQLQJ�

ZKHUH�DQG�KRZ�WKH\�DUH�IRUPHG��DQG�ZK\�WKH\�DUH�YDOXDEOH�
�� 5RFNV�� 4� ([SODLQV�KRZ�URFNV�IRUP�DQG�WKH�FKDQJHV�WKH\�XQGHUJR�GXULQJ�

WKH�URFN�F\FOH�
�� :KDW�,V�+DSSHQLQJ�WR�WKH�

%HDFK"�� 4� ([SORUHV�WKH�SURFHVV�RI�HURVLRQ��LWV�HIIHFW�XSRQ�EHDFKHV��DQG�KRZ�
VFLHQFH�LV�ZRUNLQJ�WR�VROYH�WKH�SUREOHP�

�� *ROG��� 6� ([SORUHV�WKH�HOHPHQW�JROG��LQFOXGLQJ�LWV�SURSHUWLHV��XVH�DQG�YDOXH�
�� 7KH�*UDQG�&DQ\RQ�� 6� 7DNHV�D�WULS�WKURXJK�WKH�*UDQG�&DQ\RQ��H[DPLQLQJ�ZKDW�

VFLHQWLVWV�KDYH�OHDUQHG�DERXW�LWV�IRUPDWLRQ�

67&�8QLW��6RXQG�
6WXGHQWV�H[SORUH�WKH�FKDUDFWHULVWLFV�RI�VRXQG��WKH�YDULDEOHV�WKDW�DIIHFW�LW��DQG�KRZ�ZHOO�LW�LV�
WUDQVPLWWHG�DQG�UHFHLYHG��
6XE�FRQFHSW���
     Sound is a form of kinetic energy that may be generated by a variety of means.  
     Sound travels as kinetic waves through different media.�
6XE�FRQFHSW���
     The pitch of sound varies with the frequency of vibration of the generating mechanism.�
6XE�FRQFHSW���
     The volume, or loudness, of sound is dependent on the amplitude of the vibration.�
6XE�FRQFHSW���
     Humans can both hear and produce sound.�
6XE�FRQFHSW���
     Sound may be generated by a variety of types of instruments.�

�
/HYHOHG�5HDGHUV�WKDW�VXSSRUW�67&�8QLW��6RXQG�
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� *UDGH�DQG�7LWOH�������������� *5�
�/HYHO�

0DFPLOODQ�0F*UDZ�+LOO�6FLHQFH��$�&ORVHU�/RRN�
/HYHOHG�5HDGHU�'HVFULSWLRQ�

�� 'ROSKLQ�6RXQGV�� %� ([SORUHV�KRZ�GROSKLQV�XVH�VRXQG��HFKRORFDWLRQ��WR�ILQG�IRRG�
/HYHOHG�5HDGHUV�WKDW�VXSSRUW�67&�8QLW��6RXQG��FRQWLQXHG��

�
�� :KDW�6RXQGV�6D\�� )� ([SORUHV�VRXQGV�DQG�WKH�GLIIHUHQW�WKLQJV�VRXQGV�FDQ�WHOO�XV�
�� 7KH�6RXQGV�RI�0XVLF�� /� ([SORUHV�VRXQG�DV�PRYHPHQW�DQG�WHOOV�KRZ�YDULRXV�PXVLFDO�

LQVWUXPHQWV�SURGXFH�VRXQG�
�� 6RQDU��5DGDU��DQG�/DVHUV� :� ([SODLQV�VRQDU��UDGDU��DQG�ODVHUV��DQG�FLWHV�H[DPSOHV�RI�WKHLU�

PDQ\�XVHV��
�
�

67&�8QLW��$QLPDO�6WXGLHV�
6WXGHQWV�REVHUYH�GLIIHUHQW�DQLPDOV�DQG�FRPSDUH�DQG�FRQWUDVW�WKHP�LQ�WHUPV�RI�QHHGV��
KDELWDWV��DGDSWDWLRQV�DQG�WKHLU�EHKDYLRUV��7KHVH�FRPSDULVRQV�OHDG�WKHP�WR�XQGHUVWDQGLQJ�
KRZ�KXPDQV�FDQ�DOWHU�WKHLU�HQYLURQPHQWV�WR�VXLW�WKHLU�QHHGV��
6XE�FRQFHSW���
     The nature of a habitat controls the kinds of organisms that may survive within it�
6XE�FRQFHSW���
     The structures and behaviors of an organism determine how it adapts to its environment. 
6XE�FRQFHSW���
     An organism’s structures and behaviors are related to its environment. 
6XE�FRQFHSW���
     A combination of behaviors and structures, rather than any single characteristic, enables an animal to survive 
in a particular habitat.�
�

/HYHOHG�5HDGHUV�WKDW�VXSSRUW�67&�8QLW��$QLPDO�6WXGLHV�
�
� *UDGH�DQG�7LWOH�������������� *5�

�/HYHO�
0DFPLOODQ�0F*UDZ�+LOO�6FLHQFH��$�&ORVHU�/RRN�

/HYHOHG�5HDGHU�'HVFULSWLRQ�
�� 2QO\�LQ�0DGDJDVFDU� 2� ([SORUHV�ZKDW�LV�WKUHDWHQLQJ�0DGDJDVFDU�DQG�ZK\�VRPH�RI�LWV�

SODQWV�DQG�DQLPDOV�DUH�HQGDQJHUHG�
�� /LYLQJ�&RPPXQLWLHV�� -� ,GHQWLILHV�HFRV\VWHPV�DURXQG�WKH�ZRUOG�DQG�H[SORUHV�WKH�OLYLQJ�

FRPPXQLWLHV�IRXQG�LQ�HDFK�
�� 6HDKRUVHV� 0� /HDUQ�KRZ�VHDKRUVHV�SURWHFW�WKHPVHOYHV�DQG�WKHLU�EDELHV�
�� &RUDO�5HHIV�� 1� ([SORUHV�WKH�XQGHUZDWHU�FRPPXQLW\�RI�FRUDO�UHHIV�
�� /LIH�DW�WKH�3ROHV� 1� /HDUQ�DERXW�WKH�FOLPDWHV�DW�WKH�1RUWK�DQG�6RXWK�3ROHV�DQG�WKH�

ZLOGOLIH�WKDW�VXUYLYHV�WKHUH�
�� :HWODQGV� 2� ([SORUHV�ZHWODQGV�DQG�WKHLU�LPSRUWDQFH�WR�WKH�HQYLURQPHQW�
�� &UHDWXUHV�RI�WKH�'HHS� 3� ([SORUH�WKH�DQLPDOV�WKDW�OLYH�LQ�WKH�GHHSHVW�SDUWV�RI�WKH�RFHDQ�
�� 3UHGDWRU�DQG�3UH\� 3� ([SORUHV�WKH�UHODWLRQVKLS�EHWZHHQ�SUHGDWRUV�DQG�SUH\�LQ�WKH�

EDODQFH�RI�QDWXUH�
�� 5DLQ�)RUHVWV��&RUDO�5HHIV�DQG�

'HVHUWV� /� ([DPLQHV�WKUHH�HFRV\VWHPV�DQG�WKH�WKUHDWV�WKDW�SHRSOH�SRVH�WR�
WKHP�

�� 'HVHUW�$QLPDOV�DQG�3ODQWV� 2� 'LVFXVVHV�DGDSWDWLRQV�WKDW�HQDEOH�DQLPDOV�DQG�SODQWV�WR�VXUYLYH�LQ�
WKH�GHVHUW�

�� &DYHV��$�:RUOG�RI�7KHLU�2ZQ�� 4� 'LVFXVVHV�GLIIHUHQW�W\SHV�RI�FDYHV�DQG�WKH�RUJDQLVPV�WKDW�OLYH�LQ�
WKHVH�KDELWDWV�
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�� +LGGHQ�)RRG�:HEV�� 4� ([SORUHV�IRRG�ZHEV�IRXQG�XQGHUJURXQG��RQ�WKH�VKRUH��DQG�LQ�WKH�
VHD�

�� :KDW�RQ�(DUWK�LV�D�3ODW\SXV"�� 5� 5HFRUGV�WKH�SURFHVV�WKDW�HQDEOHG�VFLHQWLVWV�WR�FODVVLI\�WKH�
SODW\SXV�

/HYHOHG�5HDGHUV�WKDW�VXSSRUW�67&�8QLW��$QLPDO�6WXGLHV��FRQWLQXHG��
�
�� 3DUWQHUV�LQ�1DWXUH�� 6� ([SORUHV�WKH�V\PELRWLF�UHODWLRQVKLS�RI�VHYHUDO�DQLPDOV�
�� $QLPDO�6HQVHV�� 7� ,QYHVWLJDWHV�KRZ�DQLPDOV�XVH�WKHLU�VHQVHV�WR�H[SORUH�WKH�ZRUOG�

DURXQG�WKHP�DQG�VXUYLYH�
�� +RZ�&DQ�:H�6DYH�7KHP"��DND�

(QGDQJHUHG�$QLPDOV��� 8� ([SORUHV�LVVXHV�WKDW�KDYH�SXW�VSHFLHV�LQ�GDQJHU�DQG�WHOOV�ZKDW�
SHRSOH�FDQ�GR�WR�VDYH�WKHP��

�� 1DWXUH
V�3DUWQHUV�� 3� 'LVFXVVHV�WKH�WKUHH�W\SHV�RI�V\PELRVLV����PXWXDOLVP��
FRPPHQVDOLVP��DQG�SDUDVLWLVP�

�� &RVWD�5LFDQ�5DLQ�)RUHVWV�� 6� ([SORUHV�(DUWK
V�RFHDQV��WKHLU�HFRV\VWHPV��DQG�WKHLU�LPSRUWDQFH�
WR�OLIH�RQ�(DUWK�

�� 2FHDQ�(FRV\VWHPV� 6� ([SORUHV�RFHDQ�HFRV\VWHPV�DQG�WKHLU�LPSDFW�RQ�OLIH�RQ�(DUWK�

�� /LIH�*RHV�2Q�� 8�
'LVFXVVHV�VH[XDO�DQG�DVH[XDO�UHSURGXFWLRQ��OLQNLQJ�WKH�ZD\V�
SODQWV�DQG�DQLPDOV�UHSURGXFH�WR�WKH�HQYLURQPHQWV�LQ�ZKLFK�WKH\�
OLYH�

�� $QLPDO�$GDSWDWLRQV�� 9� ([SORUHV�DGDSWDWLRQV�WKDW�HQDEOH�DQLPDOV�WR�ILQG�IRRG�RU�D�PDWH��
WR�PRYH��RU�WR�SURWHFW�WKHPVHOYHV�

�� (DUWK
V�2FHDQV�� :� ([SORUHV�(DUWK
V�RFHDQV��WKHLU�HFRV\VWHPV��DQG�WKHLU�LPSRUWDQFH�
WR�OLIH�RQ�(DUWK�

�
�

67&�8QLW��/DQG�DQG�:DWHU�
6WXGHQWV�DUH�H[SRVHG�WR�WKH�YDULRXV�DVSHFWV�RI�(DUWK¶V�ODQG�DQG�ZDWHU�IHDWXUHV��7KH\�
H[SORUH�ZHDWKHU��JHRORJ\��HQYLURQPHQWDO�VFLHQFH�DQG�ODQGVFDSH�HQJLQHHULQJ�DV�WKH\�ZRUN�
ZLWK�VWUHDP�WDEOHV��
6XE�FRQFHSW���
     Different elements of earth systems interact to characterize the land and water landscape. 
6XE�FRQFHSW���
     Water evaporates, rises, condenses, and falls to earth, where it collects in lakes, oceans, rivers, and soil and rocks, 
      in a process known as the water cycle. 
6XE�FRQFHSW���
     Streams and rivers slowly reshape the earth’s land surface by eroding and carrying soil and rock. 
6XE�FRQFHSW���
     The properties of soils and the flow characteristics of water determine the nature of erosion and deposition. 
6XE�FRQFHSW���
     The interactions among the elements of the earth and circulating water change the landscape. 
6XE�FRQFHSW���
     Humans interact with natural elements to effect changes in the landscape.�
�

/HYHOHG�5HDGHUV�WKDW�VXSSRUW�67&�8QLW��/DQG�DQG�:DWHU�
�
� *UDGH�DQG�7LWOH�������������� *5�

�/HYHO�
0DFPLOODQ�0F*UDZ�+LOO�6FLHQFH��$�&ORVHU�/RRN�

/HYHOHG�5HDGHU�'HVFULSWLRQ�
�� $PD]LQJ�(DUWK�� /� ([SORUHV�(DUWK
V�VSHFLDO�IHDWXUHV���ODQG��ZDWHU��DQGV�DLU���WKDW�

HQDEOH�LW�WR�VXVWDLQ�OLIH�
�� +RZ�(DUWKTXDNHV�DQG�9ROFDQRHV�

6KDSH�(DUWK�� 1� 'HVFULEHV�WKH�FDXVHV�DQG�HIIHFWV�RI�HDUWKTXDNHV�DQG�YROFDQRHV�

�� :DWHU��:DWHU��(YHU\ZKHUH�� 1� 8VHV�ZDWHU�DQG�WKH�ZDWHU�F\FOH�WR�GLVFXVV�WKH�WKUHH�VWDWHV�RI�
PDWWHU���VROLG��OLTXLG��DQG�JDV�



0DFPLOODQ�0F*UDZ�+LOO�6FLHQFH��������
/HYHOHG�5HDGHUV�&RUUHODWHG�ZLWK�67&�.LWV�

�

3DJH����RI����

�� 9ROFDQR�� 3� ([DPLQHV�YROFDQRHV��KRZ�WKH\�IRUP�EHQHDWK�WKH�(DUWK
V�FUXVW��
DQG�ZKDW�KDSSHQV�ZKHQ�WKH\�HUXSW�

�� :K\�'RHV�LW�5DLQ"�� /� ([SODLQV�WKH�ZDWHU�F\FOH�DQG�KRZ�UDLQ�IRUPV�
/HYHOHG�5HDGHUV�WKDW�VXSSRUW�67&�8QLW��/DQG�DQG�:DWHU��FRQWLQXHG��

�
�� *ODFLHUV�� 2� ([SORUHV�KRZ�(DUWK�FKDQJHV�E\�LQYHVWLJDWLQJ�KRZ�JODFLHUV�IRUP�

DQG�ZK\�WKH\�DUH�GLVDSSHDULQJ�
�� :KDW�,V�+DSSHQLQJ�WR�WKH�

%HDFK"�� 4� ([SORUHV�WKH�SURFHVV�RI�HURVLRQ��LWV�HIIHFW�XSRQ�EHDFKHV��DQG�KRZ�
VFLHQFH�LV�ZRUNLQJ�WR�VROYH�WKH�SUREOHP�

�� %DUULHU�,VODQGV�� 5� ([SORUHV�WKH�FKDQJHV�WKDW�WDNH�SODFH�RQ�EDUULHU�LVODQGV�
�� (O�1LxR�� 6� ([DPLQHV�WKH�FDXVHV�RI�(O�1LxR�DQG�LWV�HIIHFWV�RQ�ZHDWKHU�DQG�

WKH�HQYLURQPHQW�
�� 7KH�*UDQG�&DQ\RQ�� 6� 7DNHV�D�WULS�WKURXJK�WKH�*UDQG�&DQ\RQ��H[DPLQLQJ�ZKDW�

VFLHQWLVWV�KDYH�OHDUQHG�DERXW�LWV�IRUPDWLRQ�
�� (DUWK
V�:DWHU�� 6� ([DPLQHV�WKH�XVHV�RI�ZDWHU��DV�ZHOO�DV�WKH�ZDWHU�F\FOH��UHF\FOLQJ��

SROOXWLRQ��DQG�FRQVHUYDWLRQ�
�� 6KDNH��5DWWOH��([SORGH��� 8� 'LVFXVVHV�WKH�5LQJ�RI�)LUH�DQG�WKH�YROFDQRHV�DQG�HDUWKTXDNHV�

WKDW�RFFXU�WKHUH�
�� 7KH�:DWHU�&\FOH�� 8� 'LVFXVVHV�WKH�ZDWHU�F\FOH��VRXUFHV�RI�IUHVK�ZDWHU��DQG�ZDWHU�

FRQVHUYDWLRQ�
�� (DUWK
V�+HDW�� :� ([DPLQHV�DOO�WKH�OD\HUV�RI�(DUWK��IURP�WKH�VXUIDFH�FUXVW�WR�WKH�

LQQHU�FRUH�
�� &KDQJHV�DW�(DUWK
V�6XUIDFH� 9� ([SORUHV�DJHQWV�RI�FKDQJH���ZDWHU��LFH��DQG�ZLQG���DQG�KRZ�WKH\�

DIIHFW�(DUWK
V�VXUIDFH�
�
�

67&�8QLW��(OHFWULF�&LUFXLWV�
6WXGHQWV�LQYHVWLJDWH�WKH�EDVLF�SURSHUWLHV�RI�HOHFWULFLW\��H[SORUH�FLUFXLWV��DQG�GHVLJQ�ZLULQJ�
VFKHPHV���
6XE�FRQFHSW���
     A complete circuit is required to light a lightbulb. 
6XE�FRQFHSW���
     Different devices and materials play special roles in a circuit. 
6XE�FRQFHSW���
     Electricity flowing through a circuit may produce heat and light. 
6XE�FRQFHSW���
     Different strategies can be used to troubleshoot circuits 
6XE�FRQFHSW���
     Electric circuits are used to design and build useful devices.�

�
/HYHOHG�5HDGHUV�WKDW�VXSSRUW�67&�8QLW��(OHFWULF�&LUFXLWV�

�
� *UDGH�DQG�7LWOH�������������� *5�

�/HYHO�
0DFPLOODQ�0F*UDZ�+LOO�6FLHQFH��$�&ORVHU�/RRN�

/HYHOHG�5HDGHU�'HVFULSWLRQ�
�� (OHFWULFDO�,QYHQWLRQV�� 3� *LYHV�D�EULHI�LQWURGXFWLRQ�WR�LQYHQWLRQV�WKDW�FDPH�DERXW�WKURXJK�

WKH�VWXG\�RI�HOHFWULFLW\�
�� 7KRPDV�(GLVRQ�� 2� 3UHVHQWV�D�EULHI�RYHUYLHZ�RI�7KRPDV�(GLVRQ
V�OLIH�DQG�ZRUN�
�� ,W
V�(OHFWULF��� 4� ([SODLQV�KRZ�HOHFWULFLW\�LV�PDGH��VWRUHG�DQG�GHOLYHUHG�WR�KRPHV�
�� 0LFKDHO�)DUDGD\� �4� %LRJUDSKLFDO�VNHWFK�WKDW�IRFXVHV�RQ�KLV�ZRUN�ZLWK�PDJQHWLVP�DQG�

HOHFWULFLW\�
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�� 7KH�'LVFRYHU\�RI�(OHFWULFLW\�� �6� /HDUQ�DERXW�VWDWLF�DQG�FXUUHQW�HOHFWULFLW\�DQG�WKH�VFLHQWLVWV�ZKR�
SXW�HOHFWULFLW\�WR�ZRUN�IRU�XV�

�� 0DJQHWLVP�� 3� ([SORUHV�PDJQHWV��PDJQHWLF�ILHOGV��DQG�WKH�UHODWLRQVKLS�EHWZHHQ�
PDJQHWLVP�DQG�HOHFWULFLW\�

67&�8QLW��0RWLRQ�DQG�'HVLJQ�
6WXGHQWV�LQYHVWLJDWH�PRWLRQ��IRUFH��DQG�VWRUHG�HQHUJ\�DV�WKH\�H[SORUH�KRZ�WR\V�ZRUN�DQG�
EXLOG�WKHLU�RZQ�YHKLFOHV��
6XE�FRQFHSW���
     The products of technological design must meet certain specifications, which are set forth in technical drawings. 
6XE�FRQFHSW���
     The position and motion of an object may be changed by a force, such as pushing or pulling. 
6XE�FRQFHSW���
     The forces acting on a vehicle include different forms of energy that act as driving and resisting forces. 
6XE�FRQFHSW���
     Technological designs and products may be evaluated in terms of their cost, as well as their scientific and 
technological efficiency. 
�

/HYHOHG�5HDGHUV�WKDW�VXSSRUW�67&�8QLW��0RWLRQ�DQG�'HVLJQ�
�
� *UDGH�DQG�7LWOH�������������� *5�

�/HYHO�
0DFPLOODQ�0F*UDZ�+LOO�6FLHQFH��$�&ORVHU�/RRN�

/HYHOHG�5HDGHU�'HVFULSWLRQ�
�� 0DFKLQHV�WKDW�%XLOG�� 3� 6KRZV�KRZ�VLPSOH�PDFKLQHV��WKH�OHYHO��WKH�LQFOLQHG�SODQH��DQG�

WKH�SXOOH\��DV�ZHOO�DV�FRPSRXQG�PDFKLQHV�PDNH�ZRUN�HDVLHU�

�� 0DFKLQHV�� 5�
7HOOV�KRZ�VLPSOH�PDFKLQHV��LQFOLQHG�SODQH��OHYHO���ZKHHO�DQG�
D[OH��SXOOH\��VFUHZ��DQG�ZHGJH��DQG�FRPSRXQG�PDFKLQHV�PDNH�
ZRUN�HDVLHU�

�� 7KH�6WRU\�RI�$OOR\V�� 5� ([SORUHV�WKH�KLVWRU\�RI�DOOR\V��WKHLU�XVHV��DQG�WKHLU�HIIHFW�RQ�RXU�
OLYHV�

�� 0DJOHY�7UDLQV� 6� ([DPLQHV�KRZ�PDJQHWV�DUH�XVHG�WR�RSHUDWH�HQYLURQPHQWDOO\�VDIH�
PDJOHY�WUDLQV�

�� /HYHUV�LQ�2XU�/LYHV�� 7� ([SORUHV�WKH�VLPSOHVW�RI�PDFKLQHV���WKH�OHYHO���DQG�KRZ�LW�LV�XVHG�
LQ�RXU�OLYHV�

�� :KDW�LV�*36"�� 4� 'HILQHV�*36��*OREDO�3RVLWLRQLQJ�6\VWHP��DQG�GHVFULEHV�LWV�PDQ\�
XVHV�

�� 0RWLRQ�DQG�(QHUJ\�DW�3OD\�� 7� ([SORUHV�WKH�SK\VLFV�DQG�IRUFHV�WKDW�DUH�XVHG�LQ�WKUHH�SRSXODU�
VSRUWV���ELF\FOLQJ��VNDWHERDUGLQJ��DQG�LQ�OLQH�VNDWLQJ�

�� $OOR\V��0HWDOV�LQ�WKH�0L[�� 8� 'LVFXVVHV�KRZ�DOOR\V�DUH�PDGH�
�� 3ODVWLFV�� 9� ([SORUHV�WKH�KLVWRU\�DQG�GHYHORSPHQW�RI�RQH�RI�WKH�PRVW�YHUVDWLOH�

PDWHULDOV���SODVWLFV�
�� 6RQDU��5DGDU��DQG�/DVHUV� :� ([SODLQV�VRQDU��UDGDU��DQG�ODVHUV��DQG�FLWHV�H[DPSOHV�RI�WKHLU�

PDQ\�XVHV�
�� 6NDWHV��%LNHV��DQG�5RFNHWV� 6� ([SORUHV�1HZWRQ
V�WKUHH�ODZV�RI�PRWLRQ��
�� )LQGLQJ�RXU�:D\� 7� ([SORUHV�WKH�KLVWRU\�RI�QDYLJDWLRQ��IURP�ODQGPDUNV��WKH�6XQ�DQG�

VWDUV��WR�PRGHUQ�QDYLJDWLRQDO�PHWKRGV�VXFK�DV�*36�
�� (DUWKTXDNH�3URRI�%XLOGLQJV� 9� ([SORUHV�GLIIHUHQW�GHYLFHV�WKDW�UHGXFH�HDUWKTXDNH�GDPDJH�WR�

EXLOGLQJV�
�� 0LFURZDYHV�DQG�&RRNLQJ�� 9� 'LVFXVVHV�KRZ�3HUF\�6SHQFHU
V�DFFLGHQWDO�GLVFRYHU\�OHG�WR�WKH�

LQYHQWLRQ�RI�WKH�PLFURZDYH�RYHQ�
�� +RZ�'R�7R\V�:RUN"�� :� ([SORUHV�6LU�,VDDF�1HZWRQ
V�WKUHH�ODZV�RI�PRWLRQ�WR�H[SODLQ�KRZ�

WR\V�ZRUN�
�� (LQVWHLQ��1HZWRQ�DQG�*UDYLW\� ;� &RPSDUHV�DQG�FRQWUDVWV�WKH�WKHRULHV�RI�JUDYLW\�DQG�VSDFH�RI�6LU�

,VDDF�1HZWRQ�DQG�$OEHUW�(LQVWHLQ�
�
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�
�
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�

67&�8QLW��0LFURZRUOGV�
6WXGHQWV�EHFRPH�IDPLOLDU�ZLWK�YDULRXV�W\SHV�RI�PDJQLILHUV�LQ�RUGHU�WR�H[SORUH�WKH�ZRUOG�RI�
PLFURVFRSLF�RUJDQLVPV�
6XE�FRQFHSW����
     Observation gives us relevant information about an object. Magnifiers allow us to observe greater detail.�
6XE�FRQFHSW���
     A microscope is one type of magnifying tool. Each part of the microscope has a specific function. 
6XE�FRQFHSW���
     Magnification reveals the cellular structure of living organisms.�
�

/HYHOHG�5HDGHUV�WKDW�VXSSRUW�67&�8QLW��0LFURZRUOGV�
� *UDGH�DQG�7LWOH�������������� *5�

�/HYHO�
0DFPLOODQ�0F*UDZ�+LOO�6FLHQFH��$�&ORVHU�/RRN�

/HYHOHG�5HDGHU�'HVFULSWLRQ�
�� 6FLHQWLVWV�DQG�&HOOV�� /� 'LVFXVVHV�KRZ�VFLHQWLVWV�GLVFRYHUHG�FHOOV�DQG�ZK\�WKDW�GLVFRYHU\�

ZDV�LPSRUWDQW�
�� $�:RUOG�RI�0LFURRUJDQLVPV�� 6� ([DPLQHV�PLFURRUJDQLVPV�IRXQG�LQ�WKH�ERG\��LQ�IRRG��LQ�ZDWHU��

DQG�LQ�VRLO�
�� &HOOV�� 6� ([SORUHV�FHOOV��WKH�WRROV�XVHG�WR�VWXG\�WKHP��DQG�WKH�LPSRUWDQFH�

RI�FHOO�UHVHDUFK�
�� 2QH�&HOOHG�2UJDQLVPV�� 8� 'LVFXVVHV�RQH�FHOOHG�RUJDQLVPV�DQG�WKH�NLQJGRPV�LQWR�ZKLFK�

WKH\�DUH�FODVVLILHG�
�� &DQ�&HOOV�*URZ�7RR�0XFK"�� 9� ([SORUHV�KRZ�FHOOV�JURZ�DQG�KRZ�XQFRQWUROOHG�FHOO�JURZWK�FDQ�

OHDG�WR�FDQFHU�
�� 0LFURRUJDQLVPV� 6� ([SORUHV�PLFURRUJDQLVPV��FRPSDULQJ�DQG�FRQWUDVWLQJ�EDFWHULD�

DQG�SURWLVWV�

�� 7KH�6WRU\�RI�'1$� 6�
2XWOLQHV�WKH�DGYDQFHV�PDGH�LQ�JHQHWLFV�VLQFH�WKH�WLPH�RI�*UHJRU�
0HQGHO�WR�WKH�FUDFNLQJ�RI�WKH�'1$�FRGH�DQG�LWV�IXWXUH�
DSSOLFDWLRQV�

�� 'LVFRYHULQJ�WKH�6HFUHWV�RI�&HOOV�� ;� ([SORUHV�FHOOV��ZKDW�WKH\�GR�DQG�KRZ�WKH\�ZRUN��DQG�KRZ�
VFLHQWLVWV�VWXG\�WKHP�

�� %DFWHULD�DQG�9LUXVHV� <� 3URYLGHV�D�JHQHUDO�RYHUYLHZ�RI�EDFWHULD�DQG�EXLOGV�RQ�WKLV�
NQRZOHGJH�WR�H[SORUH�YLUXVHV�

�� +LGGHQ�/LIH�LQ�D�3RQG� <� ([SORUHV�PLFURRUJDQLVPV�E\�WDNLQJ�D�ORRN�DW�WKH�KLGGHQ�OLIH�LQ�D�
SRQG�

�
�
67&�8QLW��(FRV\VWHPV�

6WXGHQWV�FUHDWH�WKHLU�RZQ�WHUUHVWULDO�DQG�DTXDWLF�HFRV\VWHPV�DV�WKH\�LQYHVWLJDWH�WKH�
LQWHUUHODWLRQVKLSV�RI�HDFK�W\SH�RI�HFRV\VWHP�
6XE�FRQFHSW���
     Model ecosystems may be used to learn more about the relationships that exist on earth. 
6XE�FRQFHSW���
     Organisms in ecosystems have dependent and independent relationships. 
6XE�FRQFHSW����
     Nature and human activity may affect an ecosystem in beneficial or harmful ways. 
6XE�FRQFHSW���
     People can develop solutions to mitigate the effects of pollutants. 

/HYHOHG�5HDGHUV�WKDW�VXSSRUW�67&�8QLW��(FRV\VWHPV�
�
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� *UDGH�DQG�7LWOH�������������� *5�
�/HYHO�

0DFPLOODQ�0F*UDZ�+LOO�6FLHQFH��$�&ORVHU�/RRN�
/HYHOHG�5HDGHU�'HVFULSWLRQ�

�� 5DLQ�)RUHVWV��&RUDO�5HHIV����������
DQG�'HVHUWV� /� ([DPLQHV�WKUHH�HFRV\VWHPV�DQG�WKH�WKUHDWV�WKDW�SHRSOH�SRVH�WR�

WKHP�
/HYHOHG�5HDGHUV�WKDW�VXSSRUW�67&�8QLW��(FRV\VWHPV��FRQWLQXHG��

�
�� 'HVHUW�$QLPDOV�DQG�3ODQWV� 2� 'LVFXVVHV�DGDSWDWLRQV�WKDW�HQDEOH�DQLPDOV�DQG�SODQWV�WR�VXUYLYH�LQ�

WKH�GHVHUW�
�� &DYHV��$�:RUOG�RI�7KHLU�2ZQ�� 4� 'LVFXVVHV�GLIIHUHQW�W\SHV�RI�FDYHV�DQG�WKH�RUJDQLVPV�WKDW�OLYH�LQ�

WKHVH�KDELWDWV�
�� +LGGHQ�)RRG�:HEV�� 4� ([SORUHV�IRRG�ZHEV�IRXQG�XQGHUJURXQG��RQ�WKH�VKRUH��DQG�LQ�WKH�

VHD�
�� :KDW
V�1HZ�RQ�(DUWK�� 5� $�ORRN�DW�DQLPDOV�WKDW�KDYH�EHHQ�QHZO\�GLVFRYHUHG�RQ�(DUWK�
�� :KDW�RQ�(DUWK�LV�D�3ODW\SXV"�� 5� 5HFRUGV�WKH�SURFHVV�WKDW�HQDEOHG�VFLHQWLVWV�WR�FODVVLI\�WKH�

SODW\SXV�
�� 3DUWQHUV�LQ�1DWXUH�� 6� ([SORUHV�WKH�V\PELRWLF�UHODWLRQVKLS�RI�VHYHUDO�DQLPDOV�
�� +RZ�&DQ�:H�6DYH�7KHP"��

��(QGDQJHUHG�$QLPDOV��� 8� ([SORUHV�LVVXHV�WKDW�KDYH�SXW�VSHFLHV�LQ�GDQJHU�DQG�WHOOV�ZKDW�
SHRSOH�FDQ�GR�WR�VDYH�WKHP��

�� 1DWXUH
V�3DUWQHUV�� 3� 'LVFXVVHV�WKH�WKUHH�W\SHV�RI�V\PELRVLV���PXWXDOLVP��
FRPPHQVDOLVP��DQG�SDUDVLWLVP�

�� &RVWD�5LFDQ�5DLQ�)RUHVWV�� 6� ([SORUHV�UDLQIRUHVWV��WKHLU�HFRV\VWHPV��DQG�WKHLU�LPSRUWDQFH�WR�
OLIH�RQ�(DUWK�

�� 2FHDQ�(FRV\VWHPV� 6� ([SORUHV�RFHDQ�HFRV\VWHPV�DQG�WKHLU�LPSDFW�RQ�OLIH�RQ�(DUWK�

�� 0LVVLRQ��*UHHQ�(DUWK�� 8�
([SORUHV�SUREOHPV�DVVRFLDWHG�ZLWK�WKH�XVH�RI�QRQUHQHZDEOH�
HQHUJ\�VRXUFHV�DQG�PDNHV�D�FDVH�IRU�WKH�XVH�RI�UHQHZDEOH�HQHUJ\�
VRXUFHV�

�� /LIH�*RHV�2Q�� 8�
'LVFXVVHV�VH[XDO�DQG�DVH[XDO�UHSURGXFWLRQ��OLQNLQJ�WKH�ZD\V�
SODQWV�DQG�DQLPDOV�UHSURGXFH�WR�WKH�HQYLURQPHQWV�LQ�ZKLFK�WKH\�
OLYH�

�� $LU�3ROOXWLRQ� 9� ([SORUHV�DLU�SROOXWLRQ��LWV�FDXVHV��DQG�LWV�HIIHFWV�RQ�(DUWK�DQG�RQ�
DOO�OLYLQJ�WKLQJV�

�� $QLPDO�$GDSWDWLRQV�� 9� ([SORUHV�DGDSWDWLRQV�WKDW�HQDEOH�DQLPDOV�WR�ILQG�IRRG�RU�D�PDWH��
WR�PRYH��RU�WR�SURWHFW�WKHPVHOYHV�

�� (DUWK
V�2FHDQV�� :� ([SORUHV�(DUWK
V�RFHDQV��WKHLU�HFRV\VWHPV��DQG�WKHLU�LPSRUWDQFH�
WR�OLIH�RQ�(DUWK�

�� $QWDUFWLFD��/DQG�RI�6QRZ�DQG�
,FH� 9� ([SORUHV�$QWDUFWLFD��RQH�RI�WKH�PRVW�IDVFLQDWLQJ�HFRV\VWHPV�RQ�

(DUWK�
�� *UHHQKRXVH�(IIHFW� 9� 'LVFXVVHV�WKH�JUHHQKRXVH�HIIHFW�DQG�WHOOV�KRZ�QDWXUDO�HYHQWV�DQG�

KXPDQ�DFWLRQV�RQ�(DUWK�FDQ�DIIHFW�LW�
�� 7UDFLQJ�WKH�)RRG�:HE� 9� ([SORUHV�IRRG�ZHEV�DQG�VKRZV�KRZ�SODQWV�DQG�DQLPDOV�UHODWH�WR�

RQH�DQRWKHU�LQ�DQ�HFRV\VWHP�
�� (DUWK
V�&KDQJLQJ�&OLPDWH�� :� )RFXVHV�RQ�FOLPDWH��WKH�IDFWRUV�WKDW�DIIHFW�LW��DQG�KRZ�VFLHQWLVWV�

VWXG\�LW�
�� %XLOGLQJ�D�%LRPH�� ;� 'HVFULEHV�WKH�XQLTXH�'HVHUWV�%LRPH�DW�WKH�,QGLDQDSROLV�=RR�
�� ([SORULQJ�WKH�2FHDQ�'HSWKV�� ;� ([SORUHV�WKH�GLIIHUHQW�]RQHV�RI�WKH�RFHDQ�DQG�WKH�DQLPDO�OLIH�WKDW�

H[LVWV�LQ�HDFK�
�� )RRG�:HEV�RI�WKH�'HVHUW�DQG�

2FHDQ� ;� ([SORUHV�GLIIHUHQW�KDELWDWV�DQG�WKH�GDQJHUV�HDFK�IDFHV�

�� (FRV\VWHPV�� <� 'LVFXVVHV�VHYHUDO�HQGDQJHUHG�HFRV\VWHPV�DQG�VXJJHVWV�KRZ�WKH\�
PLJKW�EH�VDYHG�
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�� +LGGHQ�/LIH�LQ�D�3RQG� <� ([SORUHV�PLFURRUJDQLVPV�E\�WDNLQJ�D�ORRN�DW�WKH�KLGGHQ�OLIH�LQ�D�
SRQG�

�
�
�
�

67&�8QLW��)RRG�&KHPLVWU\�
6WXGHQWV�WHVW�YDULRXV�IRRGV�IRU�QXWULHQWV�DQG�H[SORUH�KRZ�WKH\�LPSDFW�WKHLU�KHDOWK��
6XE�FRQFHSW���
     Foods provide a variety of nutrients. 
6XE�FRQFHSW���
     Chemical and physical tests may be used to determine whether a food contains starches, glucose, fats, or 
proteins. 
6XE�FRQFHSW���
     Nutrients are essential to human health. 
6XE�FRQFHSW����
     Food labels provide information on nutrients that the body needs to stay healthy. 
 

�
/HYHOHG�5HDGHUV�WKDW�VXSSRUW�67&�8QLW��)RRG�&KHPLVWU\�

�
� *UDGH�DQG�7LWOH�������������� *5�

�/HYHO�
0DFPLOODQ�0F*UDZ�+LOO�6FLHQFH��$�&ORVHU�/RRN�

/HYHOHG�5HDGHU�'HVFULSWLRQ�
�� 6DOW�� �6� ([SORUHV�WKH�LPSRUWDQFH�RI�VDOW�DQG�LWV�UROH�WKURXJKRXW�KLVWRU\�
�� 0L[WXUHV�DQG�6ROXWLRQV�� 4� ([SORUHV�WKH�SURSHUWLHV�RI�KHWHURJHQHRXV�PL[WXUHV��VROXWLRQV�

�KRPRJHQRXV�PL[WXUHV���FROORLGV��DQG�VXVSHQVLRQV�
�� &KHPLFDO�&KDQJHV�� ;� ([DPLQHV�VLPSOH�FKHPLFDO�UHDFWLRQV�DQG�FKDQJHV�
�� )RRGV�WKDW�)HHG�WKH�:RUOG�� ;� &RPSDUHV�DQG�FRQWUDVWV�YDULRXV�VWDSOHV�FURSV�DURXQG�WKH�ZRUOG�

�
�

67&�8QLW��)ORDWLQJ�DQG�6LQNLQJ�
7KURXJK�REVHUYDWLRQV�DQG�H[SHULPHQWDWLRQ��VWXGHQWV�GHYHORS�DQ�XQGHUVWDQGLQJ�RI�
GHQVLW\��GLVSODFHPHQW��DQG�ZHLJKW�LQ�UHODWLRQ�WR�EXR\DQF\��
6XE�FRQFHSW���
     Several factors affect the buoyancy of an object. 
6XE�FRQFHSW���
     Water pushes up on floating and sinking objects with a buoyant force. Because of this, objects appear to weigh less 
when submerged. 
6XE�FRQFHSW���
     The amount of liquid an object displaces is directly related to its volume. 
6XE�FRQFHSW���
     The buoyant force on an object varies with the density of the liquid in which it is submerged. 
6XE�FRQFHSW���
     Objects that weigh more than an equal volume of water sink; those that weigh less float.�
�

/HYHOHG�5HDGHUV�WKDW�VXSSRUW�67&�8QLW��)ORDWLQJ�DQG�6LQNLQJ�
�
� *UDGH�DQG�7LWOH�������������� *5�

�/HYHO�
0DFPLOODQ�0F*UDZ�+LOO�6FLHQFH��$�&ORVHU�/RRN�

/HYHOHG�5HDGHU�'HVFULSWLRQ�
�� :KDW�6LQNV�DQG�)ORDWV� 3� ([DPLQHV�KRZ�PDVV��YROXPH��DQG�GHQVLW\�RI�DQ�REMHFW�GHWHUPLQH�

ZKHWKHU�LW�ZLOO�VLQN�RU�IORDW�
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�
67&�8QLW��7HFKQRORJ\�RI�3DSHU�

6WXGHQWV�LQYHVWLJDWH�WKH�VFLHQFH�RI�SDSHUPDNLQJ�DQG�H[SORUH�WKH�WHFKQRORJLFDO�GHVLJQ�
SURFHVV�
6XE�FRQFHSW���
     Observations provide information about the properties of materials. 
6XE�FRQFHSW���
     Testing may reveal information on the properties of materials. 
6XE�FRQFHSW���
     Knowledge of the properties of materials helps develop strategies for their use. 
6XE�FRQFHSW���
     Scientific and technological knowledge of the properties of materials may be used to design strategies for  
     the manufacture of paper products. 
�
/HYHOHG�5HDGHUV�WKDW�VXSSRUW�67&�8QLW��7HFKQRORJ\�RI�3DSHU�
�
� *UDGH�DQG�7LWOH�������������� *5�

�/HYHO�
0DFPLOODQ�0F*UDZ�+LOO�6FLHQFH��$�&ORVHU�/RRN�

/HYHOHG�5HDGHU�'HVFULSWLRQ�
�� :KDW
V�WKH�0DWWHU"�� 5� ([SORUHV�WKH�DUW�RI�VFXOSWLQJ�DQG�VFXOSWXUH��QRWLQJ�WKH�PDWHULDOV��

RU�NLQGV�RI�PDWWHU�DQG�WRROV�XVHG�
�� 0L[WXUHV�DQG�6ROXWLRQV�� 4� ([SORUHV�WKH�SURSHUWLHV�RI�KHWHURJHQHRXV�PL[WXUHV��VROXWLRQV�

�KRPRJHQRXV�PL[WXUHV���FROORLGV��DQG�VXVSHQVLRQV�

�� 0LVVLRQ��*UHHQ�(DUWK�� 8�
([SORUHV�SUREOHPV�DVVRFLDWHG�ZLWK�WKH�XVH�RI�QRQUHQHZDEOH�
HQHUJ\�VRXUFHV�DQG�PDNHV�D�FDVH�IRU�WKH�XVH�RI�UHQHZDEOH�HQHUJ\�
VRXUFHV�

�� &KHPLFDO�&KDQJHV�� ;� ([DPLQHV�VLPSOH�FKHPLFDO�UHDFWLRQV�DQG�FKDQJHV�
�

�
67&�8QLW��([SHULPHQWV�ZLWK�3ODQWV�

6WXGHQWV�VWXG\�WKH�YDULDEOHV�WKDW�DIIHFW�SODQW�JURZWK�DQG�GHWHUPLQH�ZD\V�WR�PDQLSXODWH�
WKH�GLIIHUHQW�YDULDEOHV��
6XE�FRQFHSW���
     Experiments are designed to test a hypothesis. 
6XE�FRQFHSW���
    Experiments may be designed to identify the effects of external variables on the stages in the life cycle of a 
plant. 
6XE�FRQFHSW���
     Collecting, evaluating, and sharing data are parts of the conduct of a scientific experiment. 
6XE�FRQFHSW���
     Scientists conduct a variety of investigations to discover new information about variables that affect plant 
growth. 

�
/HYHOHG�5HDGHUV�WKDW�VXSSRUW�67&�8QLW��([SHULPHQWV�ZLWK�3ODQWV�

�
� *UDGH�DQG�7LWOH�������������� *5�

�/HYHO�
0DFPLOODQ�0F*UDZ�+LOO�6FLHQFH��$�&ORVHU�/RRN�

/HYHOHG�5HDGHU�'HVFULSWLRQ�
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�� 3ODQWV� 6� /HDUQ�DERXW�SODQWV�DQG�WKHLU�SDUWV�DQG�ZKDW�SODQWV�SURYLGH��

�� /LIH�*RHV�2Q�� 8�
'LVFXVVHV�VH[XDO�DQG�DVH[XDO�UHSURGXFWLRQ��OLQNLQJ�WKH�ZD\V�
SODQWV�DQG�DQLPDOV�UHSURGXFH�WR�WKH�HQYLURQPHQWV�LQ�ZKLFK�WKH\�
OLYH�

�� &DQ�&HOOV�*URZ�7RR�0XFK"�� 9� ([SORUHV�KRZ�FHOOV�JURZ�DQG�KRZ�XQFRQWUROOHG�FHOO�JURZWK�FDQ�
OHDG�WR�FDQFHU�

�� %XLOGLQJ�D�%LRPH�� ;� 'HVFULEHV�WKH�XQLTXH�'HVHUWV�%LRPH�DW�WKH�,QGLDQDSROLV�=RR�
67&�8QLW��0DJQHWV�DQG�0RWRUV�

6WXGHQWV�LQYHVWLJDWH�WKH�SURSHUWLHV�RI�PDJQHWV�DQG�WKH�PDJQHWLF�SURSHUWLHV�RI�HOHFWULF�
PRWRUV�
0$*1(76�$1'�027256�
6XE�FRQFHSW���
Magnets have distinctive properties. 
6XE�FRQFHSW���
Magnets have opposite poles that may be used to determine direction. 
6XE�FRQFHSW����
Magnetism is one property derived by electricity flowing through a circuit, and may be used to make an 
electromagnet. 
6XE�FRQFHSW���
The magnetic properties of an electromagnet may be used to make a motor and generate electricity. 
�
�
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�� 0LFKDHO�)DUDGD\� 4�� %LRJUDSKLFDO�VNHWFK�WKDW�IRFXVHV�RQ�KLV�ZRUN�ZLWK�PDJQHWLVP�DQG�
HOHFWULFLW\�

�� 0DJQHWV�$WWUDFW�� 2�� /HDUQ�DERXW�PDJQHWV¶�EDVLF�SULQFLSOHV�DQG�ZKHUH�WKH\�FDQ�EH�
IRXQG�

�� 0DFKLQHV�� 5�
7HOOV�KRZ�VLPSOH�PDFKLQHV��LQFOLQHG�SODQH��OHYHO��ZKHHO�DQG�D[OH��
SXOOH\��VFUHZ��DQG�ZHGJH��DQG�FRPSRXQG�PDFKLQHV�PDNH�ZRUN�
HDVLHU�

�� 0DJOHY�7UDLQV�� 6� ([DPLQHV�KRZ�PDJQHWV�DUH�XVHG�WR�RSHUDWH�HQYLURQPHQWDOO\�VDIH�
PDJOHY�WUDLQV�

�� 0DJQHWLVP�� 3� ([SORUHV�PDJQHWV��PDJQHWLF�ILHOGV��DQG�WKH�UHODWLRQVKLS�EHWZHHQ�
PDJQHWLVP�DQG�HOHFWULFLW\�

�� +RZ�'R�7R\V�:RUN"�� :� ([SORUHV�6LU�,VDDF�1HZWRQ
V�WKUHH�ODZV�RI�PRWLRQ�WR�H[SODLQ�KRZ�
WR\V�ZRUN�
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