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*OXH�WKH�ERRNOHWV�LQVLGH���&ORVH�WKH�VKXWWHUV�DQG�GHFRUDWH�WKH�FRYHU��� 

,I�PRUH�VSDFH�LV�QHHGHG� WR�FRPSOHWH�\RXU�SURMHFW�� WKHUH�DUH�VHYHUDO�PHWKRGV�WR�H[WHQG�\RXU�ILOH�IROGHU�� �<RX�
FDQ�IROG�DQRWKHU�IROGHU�LQ�WKH�VLPLODU�IDVKLRQ�DQG�JOXH�WKH�EDFN�RI�VHFWLRQ���RI�\RXU�ILUVW�IROGHU�WR�WKH�EDFN�RI�
VHFWLRQ���RI�\RXU�VHFRQG�IROGHU���<RX�FDQ�DOVR�OD\�DQ�DGGLWLRQDO�SLHFH�RI�SDSHU��FDUG�VWRFN��MXVW�DERYH�RU�EHORZ�
WKH�PLGGOH�VHFWLRQ�����RI�WKH�IROGHU���8VH�SDFNLQJ�WDSH�RU�RWKHU�VWURQJ�WDSH��VHFXUH�WKH�SDSHU�WR�WKH�IROGHU�FUHDW�
LQJ�D�IODS�WKDW�FDQ�EH�RSHQHG�WR�GLVSOD\�\RXU�VWXGHQW¶V�ZRUN���<RX�FDQ�DOVR�VWDSOH�WKH�FUHDVH�EHWZHHQ�VHFWLRQV�
WZR�DQG�WKUHH�RI�WKH�ILUVW�IROGHU�WR�WKH�FUHDVH�EHWZHHQ�VHFWLRQV�RQH�DQG�WZR�RI�WKH�VHFRQG�IROGHU�XVLQJ�D�ORQJ�
VWDSOHU���7KLV�PHWKRG�ZLOO�JLYH�\RX�WZR�DGGLWLRQDO�VXUIDFHV�WR�DGG�\RXU�VWXGHQW¶V�FRPSOHWHG�ZRUN� 

6RPH�VWXGHQWV�SUHIHU�WR�DVVHPEOH�WKH�ODSERRN�DIWHU�WKH\�KDYH�FRPSOHWHG�DOO�WKH�DFWLYLWLHV�VR�WKH\�FDQ�DUUDQJH�
WKHLU� ERRNOHWV��ZKLOH�RWKHUV�SUHIHU� WR� DIIL[� HDFK� ERRNOHW� WR� WKH� ODSERRN�DIWHU� HDFK� DFWLYLW\�� �(LWKHU�ZD\�ZLOO�
ZRUN� 

$�QRWH� RQ� FXWWLQJ� DQG� IROGLQJ�� � ,Q�WKH�IROORZLQJ�WHPSODWHV��SOHDVH�FXW�RQ�WKH�VROLG�OLQHV���7KH�EODFN�GRWWHG�
OLQHV�DUH�IROGLQJ�OLQHV�IRU�PRXQWDLQ�IROGV��ZKHQ�\RX�DUH�GRQH�IROGLQJ��WKH�EODFN�GRWWHG�OLQHV�VKRXOG�EH�RQ�WKH�
RXWVLGH�RI�WKH�IROG����7KH�\HOORZ�GRWWHG�OLQHV�DUH�IRU�YDOOH\�IROGV��ZKHQ�\RX�DUH�GRQH�IROGLQJ��WKH�OLQH�LV�WXFNHG�
RQ�WKH�LQVLGH�RI�\RXU�IROG����'R�PDNH�VXUH�WKDW�\RX�XVH�ILUP�SUHVVXUH�WR�PDNH�\RXU�FUHDVHV�DV�VRPHWLPHV�WKHVH�
FUHDVHV�ZLOO�KHOS�WKH�ILQDO�ERRNOHW�WR�IDOO�LQWR�WKHLU�SURSHU�SRVLWLRQV� 

)RU�VRPH�\RXQJHU�VWXGHQWV�\RX�PD\�ZLVK�WR�KDYH�WKHP�GLFWDWH�WKHLU�DQVZHUV�WR�\RX�RU�\RX�PD\�ZULWH�GRZQ�WKH�
DQVZHUV�IRU�WKHP�WR�FRS\� 

/DSERRNV�QRW�RQO\�DUH�IXQ�IRU�NLGV�WR�GR�DQG�KHOS�ZLWK�WKHLU�LQIRUPDWLRQ�UHWHQWLRQ��WKH\�DOVR�VHUYH�DV�D�SHUPD�
QHQW�UHFRUG�RI�WKHLU�OHDUQLQJ���7KH�VWXGHQWV�FDQ�UHIHU�WR�LW�ZKHQ�ORRNLQJ�IRU�LQIRUPDWLRQ��RU�WKH\�FDQ�XVH�LW�LQ�
SUHVHQWDWLRQV�WR�IULHQGV�DQG�UHODWLYHV�WKXV�IXUWKHU�UHLQIRUFLQJ�WKHLU�OHDUQLQJ� 

,�KRSH�\RXU�VWXGHQW�V��ZLOO�HQMR\�WKLV�ODSERRN�DQG�WKH�LQIRUPDWLRQ�OHDUQHG�ZLOO�UHPDLQ�ZLWK�WKHP� 



$FWLYLWLHV 
 
�� 'HILQH��OLJDPHQWV��WHQGRQ��YHUWHEUDH 
�� +RZ�PDQ\�ERQHV�DUH�LQ�DQ�DGXOW�KXPDQ�VNHOHWRQ" 
�� 7KH�VNHOHWRQ�LV�OHVV�WKDQ�ZKDW�IUDFWLRQ�RI�D�SHUVRQ¶V�ZHLJKW" 
�� +RZ�PDQ\�ERQHV�DUH�LQ�WKH�IHHW" 
�� +RZ�GR�PXVFOHV�KHOS�WKH�ERQHV�PRYH" 
�� 'HVFULEH�HDFK�W\SH�RI�MRLQWV��ZKDW�W\SH�RI�PRWLRQ�GR�WKH\�DOORZ��DQG�JLYH�DQ�H[DPSOH�IRU�

HDFK���+LQJH��EDOO�DQG�VRFNHW��JOLGLQJ��SLYRW��FRQG\ORLG��VDGGOH 
�� :KDW�GRHV�³GRXEOH-MRLQWHG´�PHDQ"��+RZ�FDQ��VRPH�SHRSOH�EHQG�WKHPVHOYHV�LQWR�VWUDQJH�

SRVLWLRQV" 
�� :KDW�LV�WKH�ERQH�LQ�IURQW�RI�\RXU�ORZHU�OHJ�FDOOHG"��:KDW�LV�WKH�WKLQQHU�ERQH�WR�WKH�RXWVLGH�

RI�WKH�ORZHU�OHJ�FDOOHG" 
�� :KDW�GRHV�FDUWLODJH�GR" 
��� :KDW�GR�ERQH�PDUURZ�GR" 
��� :KDW�LV�WKH�EHQHILW�RI�KDYLQJ�D�KRQH\FRPE�GHVLJQ�LQVLGH�RXU�ERQHV" 
��� 7KH�IHPXU�LV�FRQQHFWHG�WR�ZKLFK�WZR�ERQHV"��:KDW�DUH�VSHFLDO�DERXW�HDFK�RI�WKHVH�MRLQWV"�

�NQHH��KLS� 
��� :KDW�LV�WKH�SXUSRVH�RI�WKH�NQHHFDS"��+RZ�LV�LW�FRQQHFWHG�WR�WKH�IURQW�RI�WKH�MRLQW" 
��� :KDW�GR�WKH�KLS�ERQHV�SURWHFW" 
��� :KDW�LV�VSHFLDO�DERXW�WKH�V-VKDSHG�FXUYH�LQ�RXU�VSLQH" 
��� +RZ�PDQ\�ERQHV�DUH�LQ�\RXU�VSLQH"� 
��� :KDW�GR�ERQHV�FRQVWDQWO\�ORVH"��+RZ�FDQ�ZH�UHSODFH�WKHP"��:KDW�DUH�JRRG�VRXUFHV�RI�FDO�

FLXP"��:KDW�GR�ZH�QHHG�WR�KHOS�RXU�ERGLHV�DEVRUE�FDOFLXP" 
��� +RZ�PDQ\�SDLUV�RI�ULEV�GR�PRVW�SHRSOH�KDYH"��+RZ�PDQ\�SDLUV�DUH�MRLQHG�WR�WKH�VWHUQXP"��

+RZ�DUH�³IDOVH�ULEV´�MRLQHG�WR�WKH�UHVW�RI�WKH�ULEV"��:KLFK�SDLUV�RI�ULEV�DUH�FDOOHG�³IORDWLQJ�
ULEV"´��:KDW�GR�WKH�ULE�FDJH�SURWHFW"� 

��� :KDW�LV�WKH�FRPPRQ�QDPHV�IRU�FODYLFOH��VFDSXOD��DQG�KXPHUXV�ERQHV" 
��� :KDW�LV�WKH�QDPH�RI�WKH�ERQH�RQ�WKH�VDPH�VLGH�RI�WKH�IRUHDUP�DV�WKH�WKXPE"��:KDW�LV�WKH�

QDPH�RI�WKH�ERQH�RQ�WKH�RSSRVLWH�VLGH�RI�WKH�IRUHDUP�DV�WKH�WKXPE" 
��� +RZ�ORQJ�GRHV�LW�WDNH�IRU�EURNHQ�ERQHV�WR�KHDO�E\�WKHPVHOYHV"��:KDW�PHWKRGV�GR�GRFWRUV�

XVH�WR�KHOS�KROG�WKH�ERQHV�LQ�SRVLWLRQV" 
��� :KDW�KDSSHQV�WR�WKH�EORRG�DURXQG�WKH�IUDFWXUHV"��:KDW�EHJLQV�WR�JURZ�IURP�WKH�EURNHQ�

HQGV"��:KDW�KDSSHQV�WR�WKH�FDOOXV�RYHU�WLPH" 
��� +RZ�PDQ\�ERQHV�DUH�LQ�HDFK�KDQG" 
��� :KHUH�DUH�PDQ\�RI�WKH�PXVFOHV�IRU�WKH�KDQG�ORFDWHG" 
��� :KDW�LV�WKH�RQO\�PRYHDEOH�ERQH�LQ�WKH�VNXOO" 
��� :KDW�LV�WKH�VPDOOHVW�ERQH"��+RZ�ELJ�LV�LW"��:KHUH�LV�LW�ORFDWHG" 
��� :KDW�LV�WKH�ILUVW�ERQHV�GHYHORSHG�LQVLGH�D�EDE\�FDOOHG"��:KDW�GR�WKH\�IHHO�OLNH"��:KDW�KDS�

SHQV�WR�WKH�FDUWLODJH�DV�WKH�FKLOG�JURZV�ROGHU"��6PDOO�SDGV�RI�UHPDLQLQJ�FDUWLODJH�LQ�D�JURZ�
LQJ�FKLOG�DUH�FDOOHG�ZKDW"��:KDW�GR�WKHVH�SDGV�DOORZ�D�SHUVRQ�WR�GR�XQWLO�WKH�ERQHV�UHDFK�
WKHLU�IXOO�OHQJWK" 



,QVWUXFWLRQV 
 
�� 'HILQLWLRQ���&XW�DORQJ�WKH�VROLG�OLQHV���)ROG�WKH�WKUHH�IODSV�DQG�WKHQ�IROG�WKH�FRYHU���2SHQ�XS�WKH�ERRNOHW�

DQG�ZULWH�LQ�WKH�GHILQLWLRQV�IRU�HDFK�ZRUG� 
�� 1XPEHU�RI�%RQHV���&XW�RXW�WKH�FDUG�DQG�IROG�LQ�KDOI���:ULWH�\RXU�DQVZHU�RQ�WKH�LQVLGH�RI�WKH�FDUG� 
�� :HLJKW���&XW�RXW�WKH�FDUG�DQG�IROG�LQ�KDOI���:ULWH�\RXU�DQVZHU�RQ�WKH�LQVLGH�RI�WKH�FDUG� 
�� )HHW���&XW�RXW�WKH�FDUG�DQG�IROG�WKH�VLGHV�WRZDUGV�WKH�FHQWHU���:ULWH�\RXU�DQVZHU�RQ�WKH�LQVLGH�RI�WKH�FDUG� 
�� 0XVFOHV���&XW�RXW�WKH�FDUG�DQG�IROG�LQ�KDOI���:ULWH�\RXU�DQVZHU�RQ�WKH�LQVLGH�RI�WKH�FDUG� 
�� -RLQWV���&XW�RXW�WKH�SRFNHW��IROG�DORQJ�WKH�GRWWHG�OLQHV��DQG�JOXH�RU�WDSH�WKH�IODSV�WR�WKH�EDFN�RI�WKH�SRFNHW���

&XW�RXW�HDFK�FDUG�DQG�ZULWH�WKH�GHVFULSWLRQ�RI�HDFK�W\SH�RI�MRLQW�RQ�WKH�DSSURSULDWH�FDUG� 
�� 'RXEOH-MRLQWHG���&XW�DORQJ�WKH�VROLG�OLQHV�DQG�IROG�DORQJ�WKH�GRWWHG�OLQHV���:ULWH�\RXU�DQVZHU�XQGHU�HDFK�

IODS� 
�� /RZHU�OHJ���&XW�RXW�WKH�FDUG�DQG�ODEHO�WKH�ERQHV� 
�� &DUWLODJH���&XW�RXW�WKH�FDUG�DQG�IROG�LQ�KDOI���:ULWH�\RXU�DQVZHU�RQ�WKH�LQVLGH�RI�WKH�FDUG� 
��� %RQH�PDUURZ���&XW�RXW�WKH�FDUG�DQG�IROG�LQ�KDOI���:ULWH�\RXU�DQVZHU�RQ�WKH�LQVLGH�RI�WKH�FDUG� 
��� +RQH\FRPE���&XW�RXW�WKH�FDUG�DQG�IROG�LQ�KDOI���:ULWH�\RXU�DQVZHU�RQ�WKH�LQVLGH�RI�WKH�FDUG� 
��� )HPXU���&XW�DORQJ�WKH�RXWHU�OLQHV�DQG�IROG�WKH�VLGHV�WRZDUGV�WKH�PLGGOH���:ULWH�\RXU�DQVZHU�XQGHU�HDFK�

IODS� 
��� .QHH�FDS���&XW�RXW�WKH�FDUG��IROG�WKH�ULJKW�VLGH�RYHU�DQG�WKHQ�WKH�OHIW���:ULWH�\RXU�DQVZHU�LQ�WKH�FDUG� 
��� +LS�ERQHV���&XW�RXW�WKH�FDUG�DQG�IROG�LQ�KDOI���:ULWH�\RXU�DQVZHU�RQ�WKH�LQVLGH�RI�WKH�FDUG� 
��� 6-VKDSH���&XW�RXW�WKH�FDUG�DQG�IROG�LQ�KDOI���:ULWH�\RXU�DQVZHU�RQ�WKH�LQVLGH�RI�WKH�FDUG� 
��� 6SLQH���&XW�RXW�WKH�VKDSH�DQG�IROG�LQWR�D�PDWFKERRN���:ULWH�\RXU�DQVZHU�RQ�WKH�LQVLGH� 
��� +HDOWK\�ERQHV���&XW�RXW�DOO�WKH�ERQH�VKDSHV�DQG�SXQFK�RXW�WKH�KROHV���:ULWH�WKH�DQVZHU�IRU�HDFK�TXHVWLRQ�

RQ�WKH�ERQHV�DQG�IDVWHQ�WKHP�WRJHWKHU�ZLWK�D�SDSHU�IDVWHQHU� 
��� 5LEV���&XW�RXW�WKH�SRFNHW��IROG�DORQJ�WKH�GRWWHG�OLQHV��DQG�JOXH�RU�WDSH�WKH�IODSV�WR�WKH�EDFN�RI�WKH�SRFNHW���

&XW�RXW�HDFK�FDUG�DQG�DQVZHU�HDFK�TXHVWLRQ�RQ�WKH�FDUGV� 
��� &RPPRQ�QDPHV���&XW�DORQJ�WKH�VROLG�OLQHV���)ROG�LQWR�D�FRQQHFWHG�PDWFKERRN���:ULWH�\RXU�DQVZHU�RQ�WKH�

LQVLGH� 
��� )RUHDUP���&XW�RXW�WKH�FDUG�DQG�ODEHO�WKH�ERQHV� 
��� %URNHQ�ERQHV���&XW�DORQJ�WKH�RXWHU�OLQHV�DQG�IROG�WKH�VLGHV�WRZDUGV�WKH�PLGGOH���:ULWH�\RXU�DQVZHU�XQGHU�

HDFK�IODS� 
��� )UDFWXUH���&XW�RXW�DOO�WKH�ERQHV���:ULWH�\RXU�DQVZHU�RQ�HDFK�ERQH�DQG�VWDSOH�WKH�ERRNOHW�WRJHWKHU�RQ�WKH�

OHIW� 
��� +DQG���&XW�RXW�WKH�VKDSH�DQG�IROG�LQWR�D�PDWFKERRN���:ULWH�\RXU�DQVZHU�RQ�WKH�LQVLGH� 
��� +DQG�PXVFOH���&XW�RXW�WKH�VKDSH�DQG�IROG�LQWR�D�PDWFKERRN���:ULWH�\RXU�DQVZHU�RQ�WKH�LQVLGH� 
��� 6NXOO���&XW�RXW�WKH�FDUG�DQG�IROG�LQ�KDOI���:ULWH�\RXU�DQVZHU�RQ�WKH�LQVLGH�RI�WKH�FDUG� 
��� 6PDOOHVW�ERQH���&XW�RXW�WKH�FRYHU�DQG�WKH�WDEEHG�SDJHV���$QVZHU�HDFK�TXHVWLRQ�RQ�WKH�DSSURSULDWH�SDJH���

6WDSOH�WKH�ERRNOHW�WRJHWKHU�RQ�WKH�ERWWRP� 
��� *URZLQJ�ERQHV���&XW�DORQJ�DOO�VROLG�OLQHV�RQ�WKH�SRFNHW�LQFOXGLQJ�WKH�OLQHV�WR�RSHQ�XS�WKH�ZLQGRZ�IRU�WKH�

TXHVWLRQV�DQG�WKH�IODS�IRU�WKH�DQVZHUV���)ROG�DQG�JOXH�RU�WDSH�WKH�IODSV�WR�WKH�EDFN�RI�WKH�SRFNHW���&XW�RXW��
WKH�4�	�$�FDUG���)LOO�LQ�WKH�DQVZHUV�LQ�WKH�ER[�QH[W�WR�HDFK�TXHVWLRQ�DQG�VOLGH�WKH�FDUG�LQWR�WKH�HQYHORSH 



ligaments 

  

tendon 

  

vertebrae 

  



  +RZ�PDQ\�
ERQHV�DUH�LQ�
DQ�DGXOW�KX�
PDQ�VNHOH�
WRQ" 

 

 The skeleton is 
less  than what 
fraction  of a 

person’s 
weight? 
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condyloid 

gliding pivot 

saddle 



 

What does  
“double-jointed”  

mean? 

 
How can some people  

bend themselves  
into strange  
positions? 

BBBBBBBBBBBB 
LV�WKH�WKLQQHU�
ERQH�WR�WKH�
RXWVLGH�RI�WKH�
OHJ� 

BBBBBBBBBBBB 
LV�WKH�ERQH�LQ�
IURQW�RI�WKH�
ORZHU�OHJ� 



What do 
cartilage  

do? 

  

  

What do bone 
marrows do? 

  

What is the benefit of 
having a honeycomb 

design inside our 
bones? 
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:KDW�GR�ERQHV�FRQVWDQWO\�ORVH" 

+RZ�FDQ�ZH�UHSODFH�ZKDW�WKH�ERQH�ORVHV" 



:KDW�DUH�JRRG�VRXUFHV�RI�FDOFLXP" 

:KDW�GRHV�RXU�ERGLHV�QHHG�LQ�RUGHU�WR�DEVRUE�FDOFLXP" 



  

  

,Žǁ�ŵĂŶǇ�ƉĂŝƌƐ�ŽĨ�ƌŝďƐ� 
ĚŽ�ŵŽƐƚ�ƉĞŽƉůĞ�ŚĂǀĞ͍ 



tŚŝĐŚ�ƉĂŝƌƐ�ŽĨ�ƌŝďƐ�ĂƌĞ�ĐĂůůĞĚ� 
͞ŇŽĂƟŶŐ�ƌŝďƐ͍͟ 

tŚĂƚ�ĚŽ�ƚŚĞ�ƌŝď�ĐĂŐĞ�ƉƌŽƚĞĐƚ͍ 

,Žǁ�ŵĂŶǇ�ƉĂŝƌƐ�ĂƌĞ�ũŽŝŶĞĚ� 
ƚŽ�ƚŚĞ�ƐƚĞƌŶƵŵ͍ 

,Žǁ�ĂƌĞ�͞ĨĂůƐĞ�ƌŝďƐ͟�ũŽŝŶĞĚ� 
ƚŽ�ƚŚĞ�ƌĞƐƚ�ŽĨ�ƚŚĞ�ƌŝďƐ͍ 



ĐůĂǀŝĐůĞ ƐĐĂƉƵůĂ ŚƵŵĞƌƵƐ 
   

   



    
+RZ�ORQJ�
EHIRUH�
EURNHQ�
ERQHV�FDQ�
KHDO�E\�
WKHP�
VHOYHV" 

:KDW�FDQ�
GRFWRUV�GR�

WR�KHOS�
KROG�WKH�
ERQHV�LQ�
SRVLWLRQ�

ZKLOH�WKH\�

)UDFWXUH 





DUH�LQ�HDFK�KDQG" 

 

 
+RZ 
PDQ\ 
ERQHV 

 

 

 
:KHUH�DUH�PDQ\�RI�
WKH�PXVFOHV�IRU�WKH�

KDQG�ORFDWHG" 

 

 

:KDW¶V�WKH�RQO\�
PRYHDEOH�ERQH�
LQ�WKH�VNXOO" 
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&XW�DORQJ�DOO�VROLG�OLQHV�RQ�WKH�HQYHORSH���
)ROG�DQG�JOXH�WKH�HQYHORSH���&XW�RXW��4�	�
$�FDUG���)LOO�LQ�WKH�DQVZHUV�LQ�WKH�ER[HV�
DQG�VOLGH�LQWR�WKH�HQYHORSH 

  



:KDW�LV�WKH�
QDPH�RI�WKH�
ILUVW�ERQHV�
GHYHORSHG�

LQVLGH�D�EDE\" 

 

:KDW�GRHV�
FDUWLODJH��IHHO�

OLNH" 

 

:KDW�KDSSHQV�WR�
WKH�FDUWLODJH�DV�
WKH�FKLOG�JURZV�

ROGHU" 

 

6PDOO�SDGV�RI�
UHPDLQLQJ�

FDUWLODJH�LQ�D�
JURZLQJ�FKLOG�
DUH�FDOOHG�ZKDW" 

 

:KDW�GR�WKHVH�
SDG�DOORZ�D�
SHUVRQ�WR�GR�

EHIRUH�WKH�ERQHV�
UHDFK�WKHLU�IXOO�

OHQJWK" 

 




