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Unit Overview

This lesson plan will consist of an introduction to how and why atoms bond to each other as well as drawing diagrams which illustrate how the process works.
Curriculum-Framing Goals
· Define and distinguish between cations and anions.
· Identify monatomic ions which are isoelectronic with Noble-gas atoms.
· Distinguish between ionic and covalent bonds.

· Describe the electron-pair geometry when a central atom is bonded to 2, 3, and 4 electron pairs using VSPER theory.
· Name and write ionic and polyatomic compounds using the IUPAC rules.
Unit Summary:

This unit of chemistry is intended to have students understand how and why atoms bond to each other to form molecules and polyatomic ions.  A chemical bond describes the forces that are involved in creating, maintaining, and readjusting atoms to create new substances.  The theory behind how this occurs in nature is grounded on the electron configuration of each atom, specifically the outermost (valence) electrons.  Lewis diagrams are used to show the relationship between each atom in a bond concerning the octet rule of valence electrons.  Additionally, electron repulsion will be used to determine what angle the each bond forms which in turn results a particular geometry of each molecule or polyatomic ion.  
Subject Areas:

· Atomic theory
· Geometry
· Basic mathematics

Grade Level:

This lesson is intended for 9th-12th grade chemistry students.
Targeted State Standards: (Taken Directly from the TEKS)

112.35. Chemistry

(c)(7)  Science concepts. The student knows how atoms form ionic, metallic, and covalent bonds. The student is expected to:

(A)  Name ionic compounds containing main group or transition metals, covalent compounds, acids, and bases, using International Union of Pure and Applied Chemistry (IUPAC) nomenclature rules;

(B)  Write the chemical formulas of common polyatomic ions, ionic compounds containing main group or transition metals, covalent compounds, acids, and bases;

(C)  Construct electron dot formulas to illustrate ionic and covalent bonds;

(D)  Describe the nature of metallic bonding and apply the theory to explain metallic properties such as thermal and electrical conductivity, malleability, and ductility; and

(E)  Predict molecular structure for molecules with linear, trigonal planar, or tetrahedral electron pair geometries using Valence Shell Electron Pair Repulsion (VSEPR) theory.
Procedures:

Students will individually be given the names of elements and they will be expected to create Lewis structures based on their placement in the Periodic table.  They will then use the Noble-gas configuration to determine which elements that they may bond with.  Students will be expected to predict molecular structures for molecules with linear, trigonal planar or tetrahedral electron pair geometry using Valence Shell Electron Pair Repulsion (VSPER) theory.  In order to accomplish this goal, students will be redirected to their use of Lewis structures and utilize their knowledge of electron pairs to create Lewis diagrams.  There will be a five step process that the students must memorize in order to draw the Lewis diagram for any molecule or polyatomic ion made up of main group elements. Students will describe the electron-pair geometry when a central atom is surrounded by two, three, and four electron pairs.  They will also be expected to determine the degree of the angles around these bonds based on electron-pair repulsion.
Timeline:

This unit will take 6 weeks to complete.
Week 1:
· Review Dalton’s postulate concerning atomic bonding to form compounds
· Create Lewis structures based on their placement in the Periodic table
· Use the Noble-gas configuration of elements to determine octet rule
· Define and distinguish between cations and anions
· Identify monatomic ions that are isoelectronic (same electron configuration)
· Explain the formation of ionic bonds and crystals such as salt
Week 2:
· Describe covalent bonding in terms of electron clouds, charge, valence electrons
· Use Lewis symbols to show how covalent bonds form between two nonmetals and one nonmetal with a metal
· Distinguish between bonding electron pairs and lone pairs
· Describe metallic bonding in terms of conductivity, malleability, and ductility
Week 3:
· Use Lewis structures and knowledge of electron pairs to create Lewis diagrams
· Define Linus Pauling’s theory of molecular resonance
· Discuss exceptions to the octet rule (i.e. coordinate covalence, free radicals)
· Predict molecular structures using VSPER Theory
Week 4:
· Describe the electron-pair geometry when a central atom is surrounded by two, three, and four electron pairs
· Predict and draw electron pair geometries (linear, trigonal, tetrahedral)
· Determine the degree of the angles around these bonds based on electron-pair repulsion
Week 5:
· Identify trends of polar and nonpolar molecules
· Describe the electron-pair geometry when a central atom is surrounded by five and six electron pairs
· Draw the following molecular structures: trigonal-bipyramidal, seesaw, T-shaped, octahedral, square-pyramidal, and square-planar
Week 6:
· Review ionic, covalent, and metallic bonds
· Construct Lewis diagrams and molecular shapes
· Demonstrate skills associated with chemical nomenclature
· Test
Prerequisite Skills:

· Chemical Nomenclature
· Dalton’s Postulates of Atomic Theory

· Lewis Structures
· Use of the Periodic Table of Elements
Materials and Resources Required for Unit:

Printed Materials:
· Periodic Table of Elements

· Handout table of Molecular Geometries and Bond Angles
Supplies:

· Pencils with erasers
· Blank 8.5x11” paper (graph)

· Highlighters

· Projector with PowerPoint presentations

· Styrofoam balls and toothpicks

· Balloons

· Note cards

· Colored Markers
Internet Resources

· Images of Lewis structures  
· Interactive Periodic Table

· 3-D modeling of molecular geometries
Student Assessment:

Assessment of student knowledge will take place via homework grading and corrections ten times during the six week period.  This will be a small portion of the grading system while quizzes and tests will cover the bulk of the six-week grade.  There will be two to three quizzes during the unit as well as one end of unit exam toward the end of the period.  This unit will also consist of three to four labs with written reports.  Extra point toward quizzes can be earned through group participation.
