	Science SOL Institutes – Strand Alignment 	Matter



	Kindergarten
	K.4  	The student will investigate and understand that the position, motion, and physical properties of an object can be described. 	Key concepts include
a) colors of objects;
b) shapes and forms of objects;
c) textures and feel of objects;
d) relative sizes and weights of objects; and
e) relative positions and speed of objects.


	
	K.5  	The student will investigate and understand that water flows and has properties that can be observed and 	tested. Key 	concepts include
a) water occurs in different phases;
b) water flows downhill; and
c) some materials float in water, while others sink.


	Grade One
	1.3	The student will investigate and understand how different common materials interact with water. Key concepts include
a)	some liquids will separate when mixed with water, but others will not;
b)	some solids will dissolve in water, but others will not; and
c)	some substances will dissolve more readily in hot water than in cold water.


	Grade Two
	2.3	The student will investigate and understand basic properties of solids, liquids, and gases. Key concepts include
a)	identification of distinguishing characteristics of solids, liquids, and gases;
b)	measurement of the mass and volume of solids and liquids; and
c)	changes in phases of matter with the addition or removal of energy.


	Grade Three
	3.3	The student will investigate and understand that objects are made of materials that can be described by their physical properties. Key concepts include
a)	objects are made of one or more materials;
b)	physical properties remain the same as the material is changed in visible size; and
c)	visible physical changes are identified.


	Grade Four
	

	Grade Five
	5.4	The student will investigate and understand that matter is anything that has mass and takes up space; and occurs as a solid, liquid, or gas. Key concepts include
a)	distinguishing properties of each phase of matter;
b)	the effect of temperature on the phases of matter;
c)	atoms and elements; 
d)	molecules and compounds; and
e)	mixtures including solutions.


	Grade Six
	6.4	The student will investigate and understand that all matter is made up of atoms. Key concepts include
a) atoms consist of particles, including electrons, protons, and neutrons;
b) atoms of a particular element are alike but are different from atoms of other elements;
c) elements may be represented by chemical symbols;
d) two or more atoms interact to form new substances, which are held together by electrical forces (bonds);
e) compounds may be represented by chemical formulas;
f) chemical equations can be used to model chemical changes; and
g) a limited number of elements comprise the largest portion of the solid Earth, living matter, the oceans, and the atmosphere.


	
	6.5	The student will investigate and understand the unique properties and characteristics of water and its roles in the natural and human-made environment. Key concepts include
a) water as the universal solvent;
b) the properties of water in all three phases.


	Physical Science
	PS.2	The student will investigate and understand the nature of matter. Key concepts include
a) the particle theory of matter;
b) elements, compounds, mixtures, acids, bases, and salts;
c) solids, liquids, and gases;
d) physical properties;
e) chemical properties; and 
f) characteristics of types of matter based on physical and chemical properties.


	
	PS.3	The student will investigate and understand the modern and historical models of atomic structure. Key concepts include
a) the contributions of Dalton, Thomson, Rutherford, and Bohr in understanding the atom; and
b) the modern model of atomic structure.


	
	PS.4	The student will investigate and understand the organization and use of the periodic table of elements to obtain information. Key concepts include
a) symbols, atomic numbers, atomic mass, chemical families (groups), and periods;
b) classification of elements as metals, metalloids, and nonmetals; and
c) formation of compounds through ionic and covalent bonding. 


	
	PS.5	The student will investigate and understand changes in matter and the relationship of these changes to the Law of Conservation of Matter and Energy. Key concepts include
a) physical changes;
b) chemical changes; and 
c) nuclear reactions. 


	Earth Science
	ES.4	The student will investigate and understand how to identify major rock-forming and ore minerals based on physical and chemical properties. Key concepts include
a) hardness, color and streak, luster, cleavage, fracture, and unique properties; and
b) uses of minerals.


	
	ES.5	The student will investigate and understand the rock cycle as it relates to the origin and transformation of rock types and how to identify common rock types based on mineral composition and textures. Key concepts include 
a) igneous rocks; 
b) sedimentary rocks; and 
c) metamorphic rocks. 


	
	ES.6	The student will investigate and understand the differences between renewable and nonrenewable resources. Key concepts include
a) fossil fuels, minerals, rocks, water, and vegetation;
d) 	resources found in Virginia; and 


	
	ES.10	The student will investigate and understand that oceans are complex, interactive physical, chemical, and biological systems and are subject to long- and short-term variations. Key concepts include
a) 	physical and chemical changes related to tides, waves, currents, sea level and ice cap variations, upwelling, and salinity variations;


	
	ES.11	The student will investigate and understand the origin and evolution of the atmosphere and the interrelationship of geologic processes, biologic processes, and human activities on its composition and dynamics. Key concepts include
a) scientific evidence for atmospheric composition changes over geologic time;
b) current theories related to the effects of early life on the chemical makeup of the atmosphere;
d) 	potential changes to the atmosphere and climate due to human, biologic, and geologic activity.


	Chemistry
	CH.2	The student will investigate and understand that the placement of elements on the periodic table is a function of their atomic structure. The periodic table is a tool used for the investigations of
a) average atomic mass, mass number, and atomic number;
b) isotopes, half lives, and radioactive decay;
c) mass and charge characteristics of subatomic particles;
d) families or groups;
e) periods;
f) trends including atomic radii, electronegativity, shielding effect, and ionization energy;
g) electron configurations, valence electrons, and oxidation numbers; 
h) chemical and physical properties; and
i) historical and quantum models.


	
	CH.3	The student will investigate and understand how conservation of energy and matter is expressed in chemical formulas and balanced equations. Key concepts include
a) nomenclature;
b) balancing chemical equations;
c) writing chemical formulas;
d) bonding types;
e) reaction types; and 
f) reaction rates, kinetics, and equilibrium. 


	
	CH.4	The student will investigate and understand that chemical quantities are based on molar relationships. Key concepts include
	Avogadro’s principle and molar volume;
a) stoichiometric relationships;
b) solution concentrations; and
c) acid/base theory; strong electrolytes, weak electrolytes, and nonelectrolytes; dissociation and ionization; pH and pOH; and the titration process.


	
	CH.5	The student will investigate and understand that the phases of matter are explained by kinetic theory and forces of attraction between particles. Key concepts include
a) pressure, temperature, and volume;
b) partial pressure and gas laws;
c) vapor pressure;
d) phase changes;
e) molar heats of fusion and vaporization;
f) specific heat capacity; and
g) colligative properties.


	
	CH.6	The student will investigate and understand how basic chemical properties relate to organic chemistry and biochemistry.  Key concepts include
a) unique properties of carbon that allow multi-carbon compounds;  and
b) uses in pharmaceuticals and genetics, petrochemicals, plastics, and food.


	Physics
	PH.6	The student will investigate and understand that quantities including mass, energy, momentum, and charge are conserved. Key concepts include
c) 	mass/energy equivalence.


	
	PH.9	The student will investigate and understand that different frequencies and wavelengths in the electromagnetic spectrum are phenomena ranging from radio waves through visible light to gamma radiation. Key concepts include
b) 	wave/particle dual nature of light;


	
	PH.12	The student will investigate and understand that extremely large and extremely small quantities are not necessarily described by the same laws as those studied in Newtonian physics. Key concepts may include
a) wave/particle duality;
b) wave properties of matter;
c) matter/energy equivalence;
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