Chemical Bonding

1)  Topic of Concept of Unit

EALR’s and GLE’s

GLE 1.2.2  Analyze energy transfers and transformations within a system include energy conservation.

· Explain the relationship between the motion of particles in a substance and the transfer of thermal energy of transformation of energy.

· Explain how or whether a phase change absorbs or releases energy in a system.

GLE 1.2.3  Understand the structure of atoms, how atoms bond to form molecules, and that molecules form solutions.

· Describe how atoms bond to form molecules in terms of transferring and/or sharing electrons.

GLE 1.2.8  Analyze how the human organ systems regulate growth, development, and life functions.

· Describe how the human body maintains a relatively constant internal condition (in terms of bonding)

Atlas of Science Literacy
The main part of this unit pertains to the Structure of Matter:  Chemical Reactions, however little emphasis will be spent on reactions even though reactions and bonding are closely linked.  The subjects addressed are on the 9th and 10th grade section and they include ideas about electron configuration, valence electrons, sharing and transferring electrons, and that biolocial, chemical, and physical phenomena are explained by these bonds.  This leads to learning about the shape of molecules, which could be taught in chemical bonding, however I’ve discovered how little to no use this has been to me (except for more in depth chemistry, but I haven’t seen its relevance to my life).  
2)  Rationale

Understanding the chemical bonding that occurs all around us leads to a description of the processes necessary for our survival.  If we’re able to understand the bonds that result from electrons then we can understand the chemical reactions that take place that sustain us.  However, even understanding chemical bonds lends itself to discovering some important appreciation of our surroundings.  For instance, understanding how the bonding of H2O makes it so significant leads to an appreciation of water.  Because we learn about water’s unique properties as a result of its bonding we can appreciate how we don’t boil or freeze even though the temperature outside changes quite a bit.  Or we can appreciate the fact that I can breathe oxygen and not ozone.  Chemical bonding naturally includes concepts of potential and kinetic energy, so it’s a necessary concept to use to explain energy as well as the flow of energy.  Chemical bonding explains why some reactions occur and some don’t.  For instance, in order to explain why acids give a proton, students first need to understand how the electrons are shared unevenly.  Due to polarity, it’s easy for the proton to be “plucked” off the acid, because the bond is not very strong.  Some atoms are bonded so strongly together that it take greater energy to separate them.  Another way that bonding relates to other ideas in chemistry is it’s role in the shapes of molecules.  Shapes are three dimensional, which is an idea that many students do not grasp easily.  However, bonding activities lead to learning about VESRP theory and also atomic and molecule orbitals.  These ideas show ideas about how the molecule is three dimensional and what it looks like.  
3)
Concept Map  
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4)  Critical Attributes
· A chemical bond is the attractive force between atoms as a result of electron interactions.  There exists a continuum for bonds depending on if electrons are transferred, shared equally, or shared unequally.
· Each element has a different attraction for electrons, some have a strong attraction for electrons than others.  This leads to electrons being shared unequally.

· The polarity of chemical bonds results in forces existing among molecules.  These intermolecular forces affect how much energy is needed for a phase change and/or solubility.

· Lewis structures are models that show the structure of covalent molecules by highlight the placement of electrons.

· The strength of chemical bonds is related to bond length and energy.  If a bond length is short, then there is more potential bond energy, so the bond is strong.

· Elements have tendencies to participate in specific bonds.  Metals and nonmetals common bond by transferring electrons and typically two nonmetals bond by sharing electrons.
5)  Essential Question
· Why am I alive?  (I have oxygen to breath, I have water to drink, and I have food to eat).

· What would happen if these substances didn’t exist?  (What would happen if we didn’t have oxygen or water or food?)  What if we only have ozone, only hydrogen gas, only oxygen gas, only elements?

· What is it about water that makes it so vital to my well-being?  (Polar molecule, hydrogen bonding and their results)
· What is it about salt that is so vital to my well-being?  (ions, ionic bonding, and their results)]

· How would my body operate and function differently if I was made up of 80% ethanol rather than 80% water?
6)  Description of Culminating Project

Students will be posed with the question, “What would happen if our bodies were made up of 80% ethanol rather than 80% water?”  They will answer this question by thinking about how our bodies would function differently under the influence of ethanol.  Students will make an experiment that looks at how these substances behave differently and why.  The students’ experiments should represent functions that occur in the body, such as dissolving abilities, behavior due to temperature changes, reactions with chemicals, etc.  In particularly, they will be encouraged to look at dissolving abilities, boiling points, and melting points (CA #3).  Students will make predictions about how these substances compare using their knowledge of the types of bonds of the solute dissolved and the solvents (water and ethanol).  They will draw diagrams using Lewis structures to support their ideas (CA #1 and #4).  From their data students should explain the differences between the substances.  They will then revise their model of the affect on the body if made up of ethanol rather than water.  Although we’re not made up of ethanol and it’ll never happen, this project still helps students understand the powerful properties of water and how amazing it is.  Also if students can see the negative affects of ethanol, perhaps I can draw connections to binge drinking.  This can lead to an investigation of what happens when alcohol enters our system.
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