Unit Design-Chemical Interactions
Middle School
RI Statements of Enduring Knowledge - (Established Goals):

PS  1   All living and nonliving things are composed of matter having characteristic properties that distinguish one substance from another (independent of size or amount of substance)
PS  2   Energy is necessary for change to occur in matter. Energy can be stored, transferred and transformed, but cannot be destroyed.
	Related Rhode Island GSE’s 

(Understandings)
	RI Assessment Targets 

Assessment Evidence *** High Priority

	PS1 (5-6)-2

Students demonstrate an understanding of characteristic properties of matter by…

2a recognizing that different substances have properties which allow them to be identified regardless of the size of the sample

2b classifying and comparing substances using characteristic properties (e.g., solid, liquid, gas; metal, non-metal).
PS1 (7-8)-2

Students demonstrate an understanding of characteristic properties of matter by…

2a identifying an unknown substance given its characteristic properties.

2b classifying and comparing substances using

characteristic properties (e.g., solid, liquid, gas; metal, non-metal).

PS1 (5-6)-3

Students demonstrate an understanding of conservation of matter by…

3a explaining that regardless of how parts of an

object are arranged, the mass of the whole is

always the same as the sum of the masses of its parts.

PS1 (7-8)-3

Students demonstrate an understanding of conservation of matter by…

3a citing evidence to conclude that the amount of matter before and after undergoing a physical or chemical change in a closed system remains the same.

PS1 (5-6)-4

Students demonstrate an understanding of states of matter by…

4a differentiate among the characteristics of solids, liquids, and gases.

4b predicting the effects of heating and cooling on the physical state, volume and mass of a substance.

PS1 (7-8)-4

Students demonstrate an understanding of states of matter by…

4a creating diagrams or models that represent the states of matter at the molecular level.

4b explaining the effect of increased and decreased heat energy on the motion and arrangement of molecules.

4c observing the physical processes of evaporation and condensation, or freezing and melting, and describe these changes in terms of molecular motion and conservation of mass.

PS1 (5-6)-5

Students demonstrate an understanding of the structure of matter by…

5a distinguishing between solutions, mixtures, and “pure” substances, i.e., compounds and elements

PS1 (7-8)-5

Students demonstrate an understanding of the structure of matter by…

5a using models or diagrams to show the difference between atoms and molecules.

5b classifying common elements and compounds using symbols and simple chemical formulas.

5c interpreting the symbols and formulas of simple chemical equation

5d using symbols and chemical formulas to show simple chemical arrangements that produce new substances (chemical change).

5e explaining that when substances undergo physical changes, the appearance may change but the chemical make-up and chemical properties do not.

5f explaining that when substances undergo chemical changes to form new substances, the properties of the new combinations may be very different from those of the old.

PS2 (7-8)-6

Students demonstrate an understanding of energy by…

6c explaining that while energy may be stored transferred, or transformed, the total amount of energy is conserved.

PS2 (7-8)-7

Students demonstrate an understanding of heat energy by…

7a designing a diagram, model, or analogy to show or describe the motion of molecules for a material in a warmer and cooler state.

	PS1 (5-8) INQ+POC –2   ***
Given data about characteristic properties of matter (e.g., melting and boiling points, density, solubility) identify, compare, or classify different substances
Chemical Interactions

Investigation 1, Parts 1-2, pp. 41-45

Investigation 2, Parts 1-2, pp. 70-80

Investigation 8, Part 1, pp. 248-255

Resources, pp. 3-6, 69-71

Chemical Interactions

Investigation 1, Parts 1-2, pp. 41-45

Investigation 2, Parts 1-2, pp. 70-80

Resources, pp. 2-6, 42-47

Chemical Interactions

Investigation 1, Parts 1-2, pp. 41-58

Chemical Interactions

Investigation 1, Parts 1-2, pp. 41-45

Investigation 2, Parts 1-2, pp. 70-80

Resources, pp. 2-6, 42-47

PS1 (5-8) – INQ + SAE–3

Collect data or use data provided to infer or predict that the total amount of mass in a closed system stays the same, regardless of how substances interact (conservation of matter).

Chemical Interactions

Investigation 9, Part 2, pp. 288-297

Resources, pp. 63-71

Chemical Interactions

Investigation 9, Part 2, pp. 288-297

Resources, pp. 63-71

PS1 (5-8) – SAE + MAS–4 ***
Represent or explain the relationship between or among energy, molecular motion, temperature,

and states of matter.
Chemical Interactions

Resources, pp. 42-48, 104-106

Chemical Interactions

Investigation 4, Parts 1-3, pp. 122-141

Investigation 7, Parts 2-5, pp. 210-234

Resources, pp. 26-31, 42-48

Chemical Interactions

Investigation 4, Parts 1-3, pp. 122-141

Investigation 7, Parts 2-5, pp. 210-234

Resources, pp. 42-43

Chemical Interactions

Investigation 4, Parts 1-3, pp. 122-141

Investigation 5, Part 2, pp. 159-164

Investigation 7, Parts 2-5, pp. 210-234

Resources, pp. 23-27, 32-37, 42-46

CD, Particles in Solid, Liquid and Gas

Chemical Interactions

Investigation 7, Parts 2-5, pp. 210-234

Resources, pp. 42-48

PS1 (5-8) –MAS–5

Given graphic or written information, classify matter as atom/molecule or element/compound (Not the structure of an atom).

Chemical Interactions

Investigation 2, Parts 1-2, pp. 70-80

Investigation 8, Part 1, pp. 248-262

Investigation 9, Parts 1-4, pp. 280-312

Resources, pp. 3-13, 49-53, 63-68

Chemical Interactions

Investigation 9, Parts 1-3, pp. 280-307

Resources, pp. 63-68, 73-77

Video: Atoms and Molecules

Chemical Interactions

Investigation 2, Parts 1-2, pp. 70-80

Resources, pp. 4-6, 64-67

Chemical Interactions

Investigation 9, Parts 1-3, pp. 280-307

Resources, pp. 63-68, 73-77

PS1 (5-8) –MAS–5

Given graphic or written information, classify matter as atom/molecule or element/compound (Not the structure of an atom).

Chemical Interactions

Investigation 9, Parts 1-3, pp. 280-307

Resources, pp. 63-68, 73-77

FOSS provides the opportunity to address this

expectation. See below:

Chemical Interactions

Investigation 7, Parts 1-5, pp. 204-234

Investigation 8, Part 1, pp. 248-255

Resources, pp. 42-53

Chemical Interactions

Investigation 9, Parts 1-4, pp. 280-312

Investigation 10, Parts 1-2, pp. 323-336

Resources, pp. 63-68, 73-77

PS2 (5-8)-SAE+ POC- 6 ***
Given a real-world example, show that within a system, energy transforms from one form to another (i.e., chemical, heat, electrical, gravitational, light, sound, mechanical).
Chemical Interactions

Investigation 5, Part 3, pp. 165-171

Resources, p. 33

PS2 (5-8) –INQ + SAE + POC–7

Use data to draw conclusions about how heat can be transferred (convection, conduction,

radiation).

Chemical Interactions

Investigation 4, Parts 1-3, pp. 122-141

Investigation 5, Part 2, pp. 159-164

Investigation 7, Parts 2-5, pp. 210-234

Resources, pp. 23-27, 32-37, 42-46

CD, Particles in Solid, Liquid and Gas




The NECAP Science Content Committee used an extensive resource review to determine which assessment targets should receive greater instructional emphasis, and therefore receive greater assessment emphasis - meaning devoting more test items and/or more test score points to these targets, when choices need to be made. These high-emphasis targets represent about half of the total assessment targets per grade span, have been identified for potential multiple test score points (e.g., CR items, ER items, or several MC items).
	
	Investigation
	Focus Questions
(Essential Questions)
	Big Ideas

(Understandings)

	1
	Substances
	What is a substance?

What is a chemical reaction?
	· A substance is a form of matter with a unique composition and distinct purposes.

· Substances can be represented with common names, chemical names and chemical formulas.

· A chemical reaction occurs when substances interact to form new substances (products)

	2
	Elements
	What is an element?
	· An element is a basic substance that cannot be broken into simpler substances during chemical interactions.

· There are 90 naturally occurring elements on Earth.

· Elements combine to make all the substances on Earth.

· The relative abundance of elements varies with location in the universe.

· The periodic table of the elements displays all the naturally occurring and synthesized elements.

	3
	Particles
	What are the effects of pressure on gases?

What occurs during compression and expansion?
	· Matter is made of particles. Particles in gas are widely spaced.

· Every substance is defined by a unique particle.

· Gas is matter- it has mass and occupies space.

· Gases are composed of widely spaced individual particles in constant motion.

· There is nothing between gas particles except space.

· Gas compresses under force and expands when force is withdrawn.

· During compression and expansion, the number and character of particles in a sample of gas do not change; the space between the particles does change.

	4
	Kinetic Energy
	What is kinetic energy?
	· Kinetic energy is energy of motion.

· The particles in substances gain kinetic energy as they warm, and lose kinetic energy as they cool.

· Matter expands when the kinetic energy of its particles increases; matter contracts when the kinetic energy of its particles decreases.

	5
	Energy Transfer
	How does the process of energy transfer occur?
	· Substances “heat up” and “cool down” as a result of energy transfer.

· Energy transfers between particles when they collide. Energy transfer by contact is conduction.

· Energy always transfers from particles with more kinetic energy to particles with less kinetic energy.

· Heat is measured in calories.

	6
	Heat of Fusion
	How does heat of fusion change a solid to a liquid?
	· Heat of fusion is the energy needed to change a solid substance to a liquid.
· Heat of fusion does not change the kinetic energy of particles in a substance.

· The heat of fusion for water is about 80 calories per gram.

	7
	Phase Change
	How do substances change from one phase to another?
	· Matter exists on Earth in three common phases (states).

· Change of state is the result of change of energy in the particles in a sample of matter.
· During phase change, particles do not change; relationships between particles do change.
· Different substances change phase at different temperatures.
· The processes of phase change are evaporation, condensation, melting, freezing, sublimation and deposition.

	8
	Solutions
	What is a solution?

What is concentration?
	· A solution is a mixture in which one substance dissolves in another.

· Dissolving occurs when one substance (solute) is reduced to particles and is distributed uniformly throughout the particles of a second substance (solvent)

· Dissolving involves both kinetic interactions (collisions) and attractive forces (bonds).

· Concentration is the ratio of solute particles to solvent particles.

	9
	Reaction
	What is a chemical reaction?
	· Atoms are the fundamental particles of elements.

· A compound is a substance made of two or more elements.

· Atoms combine to make particles of substances: molecules and ionic compounds.
· Molecules and ionic compounds are held together by attractive forces called bonds.

· A chemical reaction is a process in which atoms of substances (reactants) rearrange to form new substances (products).

	10
	More Reactions
	How do limiting factors and reactants in excess effect chemical reactions?
	· The quantities of reactants available at the start of a reaction determine the quantities of products.
· The limiting factor is the reactant present in the lowest concentration.
· Rusting is a reaction between atmospheric oxygen and iron.
· Reactants that remain in their original form after a reaction has run to completion were present in excess.


[image: image1.jpg]


East Bay Educational Collaborative

1
www.ebecri.org/custom/kitspecificresources.html

