Unit 1 AP Chemistry Concepts and Standards
Chapter 1

· 1.A
All matter is made of atoms.  There are a limited number of types of atoms; these are the elements

· 1.A.1
Molecules are composed of specific combinations of atoms; different molecules are composed of combinations of different elements and of combinations of the same elements in differing amounts and proportions.

· 1.A.1b

A pure sample contains particles (or units) of one specific atom or molecule; a mixture contains particles (or units) of more than one specific atom or molecule. (Ch 1.2)

· 1.A.1c

Because the molecules of a particular compound are always composed of the identical combination of atoms in a specific ratio, the ratio of the masses of the constituent elements in any pure sample of that compound is always the same. (Ch 1.2)

· 1.E
Atoms are conserved in physical and chemical processes.

· 1.E.1
Physical and chemical processes can be depicted symbolically; when this is done, the illustration must conserve all atoms of all types.

· 1.E.1a

Various types of representations can be used to show that matter is conserved during chemical and physical processes.

· Symbolic representations (Ch 1.3)

· Particulate drawings (Ch 1.3)

· 2.A
Matter can be described by its physical properties.  The physical properties of a substance generally depend on the spacing between the particles (atoms, molecules, ions) that make up the substance and the forces of attraction between them.

· 2.A.3
Solutions are homogenous mixtures in which the physical properties are dependent on the concentration of the solute and the strengths of all interactions among the particles of the solutes and solvent.

· 2.A.3a

In a solution (homogenous mixture), the macroscopic properties do not vary throughout the sample.  This is in contrast to a heterogeneous mixture in which the macroscopic properties depend upon the location in the mixture.  The distinction  between  homogenous and heterogeneous depends on the length of scale of interest.  As an example, colloids may be heterogeneous on the scale of micrometers, but homogenous on the scale of centimeters. (Ch 1.3)

· 2.A.3b

Solutions come in the form of solids, liquids and gases. (Ch 1.3)

· 2.A.3c

For liquid solutions, the solute may be a gas, liquid or a solid. (Ch 1.3)

· 2.A.3d

Based on the reflections of their structure on the microscopic scale, liquid solutions exhibit several general properties:

· the components cannot be separated by using filter paper.

· There are no components large enough to scatter visible light.

· The components can be separated using processes that are a result of the intermolecular interactions between and among the components. (Ch 1.3)

· 2.A.3e

Chromatography (paper and column) separates chemical species by taking advantage of the differential strength of intermolecular interactions between and among the components. (pg 12)

· 2.A.3f

Distillation is used to separate chemical species by taking advantage of the differential strength of intermolecular interactions between and among the components and the effects these interactions have on the vapor pressures of the components of the mixture. (pg 12)

· LO 2.7

The student is able to explain how solutes can be separated by chromatography based on intermolecular interactions.

· LO 2.8

The student can draw and/or interpret representations of solutions that show the interactions between the solute and solvent.

· LO 2.10
The student can design and/or interpret the results of a separation experiment (filtration, paper chromatography, column chromatography, or distillation) in terms of the relative strength of interactions among and between the components.

· 3.C
Chemical and physical transformations may be observed in several ways and typically involve a change in energy.

· 3.C.1 
Production of heat or light, formation of a gas, and formation of a precipitate and/or a color change are possible evidences that a chemical change has occurred.

· 3.C.1a 

Laboratory observations are made at the macroscopic level, so students must be able to characterize changes in matter using visual clues and then make representations or written descriptions. (Ch 1.3)

· 3.C.1b

Distinguishing the difference between chemical and physical changes at the macroscopic level is a challenge; therefore, the ability to investigate chemical properties is important. (Ch 1.3)

· 3.C.1c

In order to develop the ability to distinguish experimentally between chemical and physical changes, students must make observations and collect data from a variety of reactions and physical changes within the laboratory setting. (Ch 1.3)

· LO 3.10
The student is able to evaluate the classification of a process as a physical change, chemical change, or ambiguous change based on both macroscopic observations and the distinction between rearrangement of covalent interactions and noncovalent interactions.

· 5.D
Electrostatic forces exist between molecules as well as between atoms or ions, and breaking the resultant intermolecular interactions requires energy.

· 5.D.2
At the particulate scale, chemical processes can be distinguished from physical processes because chemical bonds can be distinguished from intermolecular interactions.

· 5.D.2a 

The distinction between chemical and physical processes relates to the nature of the change in molecular interactions.  Processes that involve the breaking and/or formation of chemical bonds are classified as chemical processes.  Processes that involve only changes in weak intermolecular interactions, such as phase changes, are classified as physical processes. (Ch 1.3)

· 5.D.2b

A gray area exists between these two extremes.  For instance, the dissolution of a salt in water involves breaking of ionic bonds and formation of interactions between ions and solvent.  The magnitude of these interactions can be comparable to covalent bond strengths, and so plausible arguments can be made for classifying dissolution of a salt as either as physical or chemical processes. (Ch 1.3)

Chapter 2

· 1.A
All matter is made of atoms.  There are a limited number of types of atoms; these are the elements

· 1.A.1
Molecules are composed of specific combinations of atoms; different molecules are composed of combinations of different elements and of combinations of the same elements in differing amounts and proportions.

· 1.A.1a

The average mass of any large number of atoms of a given element is always the same for a given element. (Ch 2.4)

· 1.B
The atoms of each element have unique structures arising from interactions between electrons and nuclei.

· 1.B.1 
The atom is composed of negatively charged electrons, which can leave the atom, and positively charged nucleus that is made of protons and neutrons.  The attraction of the electrons to the nucleus is the basis of the structure of the atom.  Coulomb’s law is qualitatively useful for understanding the structure of the atom.

· 1.B.1a

Based on Coulomb’s law, the force between two charged particles is proportional to the magnitude of each of the two charges (q1 and q2), and inversely proportional to the square of the distance, r, between them.  (Potential energy is proportional to q1q2/r.  If the two charges are of opposite sign, the force between them is attractive; if they are of the same sign, the force is repulsive. (Ch 2.3, pg 45)

· 1.C
Elements display periodicity in their properties when the elements are organized according to increasing atomic number.  This periodicity can be explained by the regular variations that occur in the electronic structures of atoms.  Periodicity is a useful principle for understanding properties and predicting trends in properties.  Its modern-day uses range from examining the composition of materials to generating ideas for designing new materials.

· 1.C.1
Many properties of atoms exhibit periodic trends that are reflective of the periodicity of electronic structure.

· 1.C.1c

For many atomic properties, trends within the periodic table (and relative values for different atoms and ions) can be qualitatively understood and explained using Coulomb’s law, the shell model, and the concept of shielding/effective nuclear charge. (Ch 7.2) These properties include:

· typical ionic charges (Ch 2.7)

· 1.C.2
The currently accepted best model of the atom is based on the quantum mechanical model.

· 1.C.2a

Coulomb’s law is the basis for describing energy of interaction between protons and electrons. (Ch 2.3, pg 45)

· 1.D
Atoms are so small that they are difficult to study directly; atomic models are constructed to explain experimental data on collections of atoms.

· 1.D.2 An early model of the atom state that all atoms of an element are identical.  Mass spectrometry data demonstrate evidence that contradicts this early model.

· 1.D.2a

Data from mass spectrometry demonstrate evidence that an early model of the atom (Dalton’s model) is incorrect; these data then require a modification of that model. (pg 48)

· 1.D.2b

Data from mass spectrometry also demonstrate direct evidence of different isotopes from the same element. (pg 48)

· 1.D.2c

The average atomic mass can be estimated from mass spectra. (pg 48)

· LO 1.14
The student is able to use data from mass spectrometry to identify the elements and the masses of individual atoms of a specific element.

· 2
Chemical and physical properties of materials can be explained by the structure and arrangement of atoms, ions or molecules and the forces between them.

· LO 2.1

Students can predict properties of substances based on their chemical formulas, and provide explanations of their properties based on particle views.

Unit 1 Test Big Ideas

· Be able to distinguish chemical and physical properties and changes by particle level views, characteristics or examples.

· Understand the Law of Conservation of Matter and how it applies to chemical and physical changes.

· Be able to distinguish an atom, isotope and ion and how they differ in atomic structure.

· Know the difference between protons, neutrons and electrons in terms of charge, location in an atom and mass.

· Know the charges of ions based on their location in the periodic table.

· Know the difference between cations and anions and know their location in the periodic table.

· Know where to find metals, nonmetals and metalloids using the periodic table.

· Understand the difference between the different classifications of matter based on chemical formulas, names, or particulate views of matter.
· Know what a solute and the solvent of a mixture are and be able to distinguish them given an example.

· Understand the different techniques that can be used to separate mixtures and whether those are chemical or physical changes.

· Be able to correctly measure objects using the correct number of significant figures in your response.

· Be able to tell if a sample of data is accurate or precise.

· Be able to calculate percent error for a sample of data.

· Be able to state the number of protons, neutrons and electrons and the mass number and atomic number of an isotope given the isotope notation.

· Know the chemical formula for a compound given the elements and their location on the periodic table.
· Know how many bonds elements on the periodic table make based on their location on the periodic table.

· Be able to write ionic and covalent compound formulas given the name.

· Be able to name ionic and covalent compounds given the chemical formula.

· Be able to write the names of compounds that include polyatomic ions.

· Be able to write the formulas of compounds given the names of polyatomic ions.

· Know the elements that are diatomic in the periodic table.

· Know the difference between covalent and ionic compound properties.

· Be able to interpret mass spectrometry data and determine the abundance of different isotopes as well as being able to determine the average atomic mass of that element.

· Know how mass spectrometry changed our understanding of elements.

· Be able to convert units and give the answer with the correct number of significant figures.

· Be able to state how many significant figures are in different values.

