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Unit Plan:  Chemical Bonding

High School Chemistry (10-12th grade)
Subject area description:

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 are addressed on the 9th and 10th grade section EALR’s, and they include ideas about electron configuration, valence electrons, sharing and transferring electrons, and that biological, 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).  The natural next phenomenon to learn about after this unit is chemical reactions, so although reactions will not be taught in this subject, it will be addressed for the next unit. 


The unit will consist of topics such as ionic bonding, covalent bonding, metallic bonding, polarity, intermolecular forces/physical properties, modeling through Lewis diagrams, and nomenclature.  Ideally the students will consist of low-income, inner-city, and ethnically and culturally diverse people.  We will be looking at how these bonds contribute to our life being sustained.  They will have already studied units about chemistry in our world and its worth, the composition of atoms specifically electrons, and how the periodic table shows trends of atoms resulting primarily from electrons.  These subjects are all building blocks in order to understand the phenomena of chemical bonding, because they discuss electrons which are responsible for bonding, atoms which are involved in bonding, and trends which are responsible for types of bonding.  Students will already know about states of matter, which will help with physical properties later.  Their knowledge of the composition of atoms helps students understand electrons and how these electrons dictate trends of the periodic table.  These trends will help students make rules that will help them know the charges of ions and the general chemical behavior of atoms depending on their location on the periodic table.  The skills that students will have are their ability to identify states and their energies and an ability to predict the behavior of atoms with other atoms due to their valence electrons.
Essential Questions:
Students will be asked why they are alive?  What is responsible for oxygen, water, and food’s existence?  They will learn how chemical bonding keeps atoms together that are necessary for their existence.  Understanding that chemical bonding occurs around us and in 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 significant bonding of H2O 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 use is necessary to explain energy as well as the flow of energy.  Students will then be challenged to think about the chemical bonds that are essential to the functioning of our body.  What bonds exist among atoms within our bodies that are sustaining us?  Ideally students will understand the importance of water within our bodies, different ionic salts, and even hemoglobin.  In order to answer these questions students need to understand not only what bonds are, but also what are the results of these bonds.  For instance, why are ionic bonds important?  Why are covalent bonds important?  These two questions will be answered directly from the content and students will draw connections between these and the essential questions.

Learning goals, related objectives:
1. Students will analyze energy transfers and transformations within a system.
1.1 Students will predict the behavior of atoms when bonding with other atoms by understanding how atoms are most stable when they have a filled outer energy level.  
1.2 Students will describe how intermolecular forces determine the amount of energy needed for phase changes.  
2. Students will describe how atoms bond to form molecules in terms of transferring and/or sharing electrons.

2.1 Students will identify which bond has occurred by analyzing the type of electron interactions in terms of transferring or sharing.  
2.2 Students will predict elements’ bonding tendencies in terms of either sharing electrons or transferring electrons.  
2.3 Students will discover trends and formulate rules about bonds and their physical properties.

2.4 Students will diagnose the polarity of bonds by analyzing how unevenly electrons are shared between atoms.  
2.5 Students will construct models that show the relationship of atoms and electrons with the use Lewis structures.

3. Students will describe how the human body maintains relatively constant internal conditions.

3.1 Students will explain how the body depends on specific bonds existing between atoms for the maintenance of life.

3.2 Students will explain how intermolecular forces influence functions of our bodies.

4. Students will explain how science and technology could be used to solve part of a human problem and vice versa (e.g., understanding the effect of seismic waves on structures can be used to design buildings to withstand an earthquake).

4.1 Students will learn about the issues of iodine deficiency disorder, dehydration, lack of fluoride and lack of vitamin A and explain why the proposed solutions may resolve the issues.

