Standards connections
	CA standard, grade, part of standard
	Demo or lab related to standard

	Kindergarten

1. Properties of materials can be observed, measured, and predicted. As a basis for understanding this concept: 

a. Students know objects can be described in terms of the materials they are made of (e.g., clay, cloth, paper) and their physical properties (e.g., color, size, shape, weight, texture, flexibility, attraction to magnets, floating, sinking).
b. Students know water can be a liquid or a solid and can be made to change back and forth from one form to the other.  


	Demo: suspended ice cubes 

mixing water and alcohol

Lab: mole jars- can be used for students to observe physical properties like color, shape
Demo: ocean in a bottle

Other: Energy needed to melt ice

Burning $20 bill



	Grade One

1. Materials come in different forms (states), including solids, liquids, and gases. As a basis for understanding this concept: 

a. Students know solids, liquids, and gases have different properties. 

b. Students know the properties of substances can change when the substances are mixed, cooled, or heated. 


	Labs: 
Intermolecular forces- showing acetone vs nail polish remover

Intermolecular Forces
Growing Crystals in Gels Interactions

Electrolysis 
Neutralization

Synthesizing Esters in the Lab
Density and Specific Gravity
A Light-Weight Problem in Density

Making Chalk:  Percent Yield 
The Six-Solution Problem (Mystery Solutions)
Flame Tests

Variations on a Chem. Reaction

Gases Lab 
Brass-Plating a Penny

Demo:
Observing triple point of CO2

Suspended Ice cubes
Mixing water and alcohol

Floating Penny

H2SO4 + sugar demo
Ocean in a Bottle

Luninol

Dry ice in basic solutions

Other:Popcorn and the Ideal Gas Law

NOTE: we are NOT saying these labs or demos are appropriate for first graders to handle.  Be smart and choose wisely if you are teaching first graders. 

	Grade 3:

1. Energy and matter have multiple forms and can be changed from one form to another. As a basis for understanding this concept: 

· Students know sources of stored energy take many forms, such as food, fuel, and batteries. 

· Students know matter has three forms: solid, liquid, and gas. 

· Students know evaporation and melting are changes that occur when the objects are heated. 

· Students know that when two or more substances are combined, a new substance may be formed with properties that are different from those of the original materials. 

· Students know all matter is made of small particles called atoms, too small to see with the naked eye. 

· Students know people once thought that earth, wind, fire, and water were the basic elements that made up all matter. Science experiments show that there are more than 100 different types of atoms, which are presented on the periodic table of the elements. 


	Everything in the workshop fits in here in some way.


	Grade 5:

1. Elements and their combinations account for all the varied types of matter in the world. As a basis for understanding this concept: 

· Students know that during chemical reactions the atoms in the reactants rearrange to form products with different properties. 

· Students know all matter is made of atoms, which may combine to form molecules. 

· Students know metals have properties in common, such as high electrical and thermal conductivity. Some metals, such as aluminum (Al), iron (Fe), nickel (Ni), copper (Cu), silver (Ag), and gold (Au), are pure elements; others, such as steel and brass, are composed of a combination of elemental metals. 

· Students know that each element is made of one kind of atom and that the elements are organized in the periodic table by their chemical properties. 

· Students know differences in chemical and physical properties of substances are used to separate mixtures and identify compounds. 

· Students know properties of solid, liquid, and gaseous substances, such as sugar (C6H12O6), water (H2O), helium (He), oxygen (O2), nitrogen (N2), and carbon dioxide (CO2). 
	Everything in the workshop fits in here in some way.


	Grade 7: 

6. Physical principles underlie biological structures and functions. As a basis for understanding this concept: 

a. Students know visible light is a small band within a very broad electromagnetic spectrum. 

 
	Lab: Flame Tests- students are able to see some of the energy given off when chemicals are burned- this small amount of energy falls on the electromagnetic spectrum

	Grade 8:

Structure of Matter

3. Each of the more than 100 elements of matter has distinct properties and a distinct atomic structure. All forms of matter are composed of one or more of the elements. As a basis for understanding this concept: 

Students know that compounds are formed by combining two or more different elements and that compounds have properties that are different from their constituent elements. 
Students know the states of matter (solid, liquid, gas) depend on molecular motion.
Students know that in solids the atoms are closely locked in position and can only vibrate; in liquids the atoms and molecules are more loosely connected and can collide with and move past one another; and in gases the atoms and molecules are free to move independently, colliding frequently. 


	Demo: Mixing Alcohol and Water- sort-of fits here because we’re looking at properties of liquids and their intermolecular forces- as liquids alcohol molecules and water molecules will move past each other



	Grade 8: Reactions

5. Chemical reactions are processes in which atoms are rearranged into different combinations of molecules. As a basis for understanding this concept: 

a. Students know reactant atoms and molecules interact to form products with different chemical properties. 

b. Students know the idea of atoms explains the conservation of matter: In chemical reactions the number of atoms stays the same no matter how they are arranged, so their total mass stays the same. 

c. Students know chemical reactions usually liberate heat or absorb heat. 

d. Students know physical processes include freezing and boiling, in which a material changes form with no chemical reaction. 

e. Students know how to determine whether a solution is acidic, basic, or neutral. 


	Demo: Floating Penny- it is a chemical reaction

Lab: Interactions- students examine various chemical reactions

Lab: Gases- students generate three different gases and examine their properties

Lab: Making Chalk- students mix a powder with a solution to make chalk

Demo: dry ice in acid/base indictors

Quickie: Observing the triple point of CO2



	Grade 8: Periodic Table 

7. The organization of the periodic table is based on the properties of the elements and reflects the structure of atoms. As a basis for understanding this concept: 

Students know substances can be classified by their properties, including their melting temperature, density, hardness, and thermal and electrical conductivity. 


	Demo: Suspended Ice Cube- density of water vs density of alcohol
Light-Wt Prob. In density
Mole jars to observe elements

	Grade 8: Density and Buoyancy 

8. All objects experience a buoyant force when immersed in a fluid. As a basis for understanding this concept: 

a. Students know density is mass per unit volume. 

b. Students know how to calculate the density of substances (regular and irregular solids and liquids) from measurements of mass and volume. 

d. Students know how to predict whether an object will float or sink. 


	Demo: Suspended Ice Cube- density of water vs density of alcohol 

Lab: Density and Specific Gravity- students determine the density of alcohol

Light-weight problem in density

	Chemistry (grades 9 – 12)

Chemical Bonds 
2. Biological, chemical, and physical properties of matter result from the ability of atoms to form bonds from electrostatic forces between electrons and protons and between atoms and molecules. As a basis for understanding this concept: 

Students know salt crystals, such as NaCl, are repeating patterns of positive and negative ions held together by electrostatic attraction. 

Students know the atoms and molecules in liquids move in a random pattern relative to one another because the intermolecular forces are too weak to hold the atoms or molecules in a solid form. 

* Students know how to identify solids and liquids held together by van der Waals forces or hydrogen bonding and relate these forces to volatility and boiling/ melting point temperatures. 


	Demo: Mixing Alcohol and Water- intermolecular forces involved with two liquids

Demo: Ocean in a Bottle/ Mini-Ocean in a Beral Pipette- intermolecular forces, polarity, phases

Demo: Scooting Glue- intermolecular forces

Lab: Intermolecular Forces- looks at volatility of acetone and nail polish remover

Lab: Growing Crystals in Gels- many different chemical reactions that involve: solids being formed, relationship among compounds, ions, salts, solubility

Lab: Interactions- students examine interactions among substances to determine their properties

Lab: Gases- students generate three different gases and examine their properties



	Conservation of Matter and Stoichiometry 
3. The conservation of atoms in chemical reactions leads to the principle of conservation of matter and the ability to calculate the mass of products and reactants. As a basis for understanding this concept: 

a. Students know how to describe chemical reactions by writing balanced equations. 

b. Students know the quantity one mole is set by defining one mole of carbon 12 atoms to have a mass of exactly 12 grams. 

c. Students know one mole equals 6.02x1023particles (atoms or molecules). 

d. Students know how to determine the molar mass of a molecule from its chemical formula and a table of atomic masses and how to convert the mass of a molecular substance to moles, number of particles, or volume of gas at standard temperature and pressure. 

e. Students know how to calculate the masses of reactants and products in a chemical reaction from the mass of one of the reactants or products and the relevant atomic masses. 
f. * Students know how to calculate percent yield in a chemical reaction. 

g. * Students know how to identify reactions that involve oxidation and reduction and how to balance oxidation-reduction reactions. 


	Demo: Mole Sample Collection- students observe a mole of a substance

Demo: Counting the Number of Molecules in the Room

Demo: Calculating the Number of Atoms to Write Your Name

Demo: Dehydration of Sugar by Sulfuric Acid- involves stoichiometry

Lab: The Electrolysis of…- REDOX, electrochemistry

Lab: Chalk lab- students calc % yield, too
Other: Molecular Cookies- students write a balanced equation in a unique way

	Gases and Their Properties 
4. The kinetic molecular theory describes the motion of atoms and molecules and explains the properties of gases. As a basis for understanding this concept: 

Students know the random motion of molecules and their collisions with a surface create the observable pressure on that surface. 

Students know the random motion of molecules explains the diffusion of gases. 

Students know how to apply the gas laws to relations between the pressure, temperature, and volume of any amount of an ideal gas or any mixture of ideal gases. 
	Demo: Observing the Triple point of CO2- you actually get to see liquid CO2!

Demo: Vacuum Packing- the beauty of the lack of gas

Lab: Gases

Other: Popcorn and the Ideal Gas Law

Demo: teabag thermals

	Acids and Bases 
5. Acids, bases, and salts are three classes of compounds that form ions in water solutions. As a basis for understanding this concept: 

a. Students know the observable properties of acids, bases, and salt solutions. 

b. Students know acids are hydrogen-ion-donating and bases are hydrogen-ion-accepting substances. 

c. Students know strong acids and bases fully dissociate and weak acids and bases partially dissociate. 

d. Students know how to use the pH scale to characterize acid and base solutions. 


	Demo: Floating Penny- reaction of a metal with acid yields hydrogen gas

Demo: Dry Ice in Basic Solutions with Acid-Base Indicators- solutions become acidified and change color

Demo: Spray Invisible Sign- write a message that becomes revealed as a result of an acid/base reaction

Lab: A Neutralization Reaction

	Solutions 
6. Solutions are homogeneous mixtures of two or more substances. As a basis for understanding this concept: 

a. Students know the definitions of solute and solvent. 

b. Students know how to describe the dissolving process at the molecular level by using the concept of random molecular motion.  
c. Students know temperature, pressure, and surface area affect the dissolving process. 


	Lab: Growing Crystals in Gels- many different chemical reactions that involve: solids being formed, relationship among compounds, ions, salts, solubility

Labs:
Making chalk

6 solution problem

Interactions

Electrolysis

Mixing alcohol in water

Demo: 

Ocean in a bottle

Luminol

Dry ice in basic solutions


	Chemical Thermodynamics 
7. Energy is exchanged or transformed in all chemical reactions and physical changes of matter. As a basis for understanding this concept: 

a. Students know how to describe temperature and heat flow in terms of the motion of molecules (or atoms). 

b. Students know chemical processes can either release (exothermic) or absorb (endothermic) thermal energy. 

c. Students know energy is released when a material condenses or freezes and is absorbed when a material evaporates or melts. 

d. Students know how to solve problems involving heat flow and temperature changes, using known values of specific heat and latent heat of phase change. 

e. * Students know how to apply Hess's law to calculate enthalpy change in a reaction. 


	Demo: Comparative Combustion of 3 Alcohols- comparison of how clean three hydrocarbons burn

Demo: Burning $20 bill- heat from burning alcohol goes into evaporating water instead of lighting the $20 bill

Demo: Tissue Rocket- affect of an exothermic reaction on matter

Demo: Dehydration of Sugar by Sulfuric Acid- involves Hess’s Law

Lab: Flame Tests- burning compounds releases energy in the form of light

Lab: Electrolysis

Lab: Mixing water and alcohol
Lab: Gases- one is endothermic, the others exothermic

Other: Energy Needed to Melt Ice



	Reaction Rates 
8. Chemical reaction rates depend on factors that influence the frequency of collision of reactant molecules. As a basis for understanding this concept: 
a. Students know the rate of reaction is the decrease in concentration of reactants or the increase in concentration of products with time. 

b. Students know how reaction rates depend on such factors as concentration, temperature, and pressure. 

c. Students know the role a catalyst plays in increasing the reaction rate. 

	Lab: Variations on a Chemical Reaction



	Chemical Equilibrium 
9. Chemical equilibrium is a dynamic process at the molecular level. As a basis for understanding this concept: 

a. Students know how to use Le Chatelier's principle to predict the effect of changes in concentration, temperature, and pressure. 

b. Students know equilibrium is established when forward and reverse reaction rates are equal. 


	Demo: Dynamic Equilibrium Water Toss

	Organic Chemistry and Biochemistry 
10. The bonding characteristics of carbon allow the formation of many different organic molecules of varied sizes, shapes, and chemical properties and provide the biochemical basis of life. As a basis for understanding this concept: 

a. * Students know how to identify the functional groups that form the basis of alcohols, ketones, ethers, amines, esters, aldehydes, and organic acids. 


	Synthesizing Esters lab- students make an ester by combining a carboxylic acid with an alcohol.


	Investigation and Experimentation: 

· Scientific progress is made by asking meaningful questions and conducting careful investigations. As a basis for understanding this concept and addressing the content in the other four strands, students should develop their own questions and perform investigations. Students will: 

· Select and use appropriate tools and technology (such as computer-linked probes, spreadsheets, and graphing calculators) to perform tests, collect data, analyze relationships, and display data. 

· Identify and communicate sources of unavoidable experimental error. 

· Identify possible reasons for inconsistent results, such as sources of error or uncontrolled conditions. 

· Formulate explanations by using logic and evidence. 

· Solve scientific problems by using quadratic equations and simple trigonometric, exponential, and logarithmic functions. 

· Distinguish between hypothesis and theory as scientific terms. 

· Recognize the usefulness and limitations of models and theories as scientific representations of reality. 

· Recognize the issues of statistical variability and the need for controlled tests. 

· Recognize the cumulative nature of scientific evidence. 

· Analyze situations and solve problems that require combining and applying concepts from more than one area of science. 

· Investigate a science-based societal issue by researching the literature, analyzing data, and communicating the findings. Examples of issues include irradiation of food, cloning of animals by somatic cell nuclear transfer, choice of energy sources, and land and water use decisions in California. 

· Know that when an observation does not agree with an accepted scientific theory, the observation is sometimes mistaken or fraudulent (e.g., the Piltdown Man fossil or unidentified flying objects) and that the theory is sometimes wrong (e.g., the Ptolemaic model of the movement of the Sun, Moon, and planets). 


	Many of the demos and labs fall in this category.  The ones mentioned are uniquely applicable to the inquiry section- 

Lab: The Six Solution Problem- students determine the identity of various solutions

Project: Consumer Chemistry

Project: Chemistry, Technology, Society and Environment Research Project


