



Lesson Outline: What the students do


Engage


    Brainstorm Nano as a class.  Where do you hear this word? (iPod, nanobots,)


    Preview concepts to be learned.  “You will be able to identify the scale of objects down to the size of the nano,





Explore


    Students will be given “Nano Sense” cards to put in order working with a partner.





Explain


    Show the Zoom simulation to show relative size of Aluminum atoms for Physical Science 


    (�HYPERLINK "http://www.strangematterexhibit.com/structure.html"��http://www.strangematterexhibit.com/structure.html�  


    or the Cell’s Alive “How Big?” simulation for Life Science


    (�HYPERLINK "http://www.cellsalive.com/howbig.htm"��http://www.cellsalive.com/howbig.htm�


    Or the Simpsons Powers of Ten: season 15, episode 14 ”The Ziff Who Came To Dinner”


�HYPERLINK "http://watchthesimpsonsonline.com/"�� �   �HYPERLINK "http://watchthesimpsonsonline.com/"��http://watchthesimpsonsonline.com�


    the Electromagnetic Spectrum Poster


   (�HYPERLINK "http://ds9.ssl.berkeley.edu/LWS_GEMS/2/espec.htm"��http://ds9.ssl.berkeley.edu/LWS_GEMS/2/espec.htm�)


 Mini Lecture on wavelengths of light and show correct order of cards. Students will draw the correct order of cards in their lab notebook along with the metric, micro and nano distances 


Q:  What do you notice about the arrangement of the Al atoms?  (ordered, same size, same shape) This order is how atoms are arranged in metals  and many other materials like salt, ice) and are referred to as Crystalline Solids.  How do you think the atoms of a car tire are arranged?  (Still solid, disorganized)  These are called Amorphous Solids.  Examples of these solids are rubber, sugar, plastic, glass)


Students will arrange model atoms in jewel cases to demonstrate each type of solid then draw a picture I their lab notebook.





Extend


   Have students conducting an activity to “see by touching”


     	1) Black Bag activity


	2) Stanford models of Atomic Force Microscope, or Magnetic Force Microscope      


               and	have students create a graph of the topography











Prior Knowledge Assumed


   Ipod Nano, nanobots





Attitudinal Goals:


Generate awareness of Nanoscience and it’s place in the realm of the physical sciences





Science Standards:


Physical Science—Structure of Matter





Content Goals:


Students will be able to recognize where nanoscale is on the size spectrum


Students will know that all matter is composed of atoms


Students will be able to describe the difference between crystalline and amorphous solids


Process Goals:


Students will brainstorm prior knowledge


Work in pairs to order cards


Work individually to manipulate and interpret atomic models to compare/contrast properties 
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