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Unit 4: Structure & Properties of Matter 

PS1.A.1 Use the organization of the periodic table to predict the relative properties of elements based 
on the patterns of electrons in the outermost energy level of atoms. [Clarification Statement: 
Examples of properties that could be predicted from patterns could include reactivity of metals, types 
of bonds formed, numbers of bonds formed, and reactions with oxygen.]  
 

I will:  

❏ Describe the structure and properties of an atom and its components 
❏ Proton, neutron, electron 

❏ Utilize the Periodic Table (PT) to identify: 
❏ families/groups within the main group elements 
❏ Ionic element, covalent elements, inert elements 
❏ Number of protons, electrons, neutrons in an atom of an element. 
❏ Number and types of bonds formed by an element and between elements 
❏ Reactivity and electronegativity of atoms down a group of the PT 
❏ The relative sizes of atoms both across a period and down a group in the PT 
❏ The number of valence electrons in an atom of an element.  
❏ The number of bonds that an atom of an element could form. 
❏ Types of bonds that will form between atoms 
❏ Location of metals, metalloids, & nonmetals  

❏ Describe the relationship between the atoms location on the PT and its number of valence 
electrons 

❏ Describe how the elements are arranged on the PT 
❏ Differentiate among: atoms, elements, ions, compounds, isotopes 
❏ Utilize the isotope model to identify:   

❏ The Atomic symbol, atomic mass, atomic number, oxidation number & ion number.  
❏ Model the atomic structure of an atom based on its location on the periodic table of elements. 

❏ identify the number of protons, neutrons, total electrons, number of valence electrons 

and energy levels in an atom 

 

PS1.A.3 Plan and conduct an investigation to gather evidence to compare physical and chemical 
properties of substances such as melting point, boiling point, vapor pressure, surface tension, and 
chemical reactivity to infer the relative strength of attractive forces between particles. [Clarification 
Statement: Emphasis is on understanding the relative strengths of forces between particles. 
Examples of particles could include ions, atoms, molecules, and networked materials (such as 
graphite). 
 

I will:  
 

● Differentiate between Physical and Chemical properties 
● Provide examples of both physical and chemical properties of a substance 
● Explain why metals can conduct heat and electricity and nonmetals can not.  
● Define melting point, boiling point surface tension,  
● Explain the relationship between a substance's measurable properties (melting point, boiling 

point, vapor pressure, surface tension) and the strength of the forces (ionic, covalent, metallic) 
between the particles of the substance.  

● Describe the relationship between the amount of Thermal (Kinetic) Energy and attractive 
forces holding the particles together in a substance. (solid>liquid>gas) 



● Conduct an experiment to examine how the amount of temperature affects the solubility of a 
substance.  

 

PS1.A.4 Apply the concepts of bonding and crystalline/molecular structure to explain the macroscopic 
properties of various categories of structural materials, i.e. metals, ionic (ceramics), and polymers. 
[Clarification Statement: Emphasis is on the attractive and repulsive forces that determine the 
functioning of the material. Examples could include why electrically conductive materials are often 
made of metal, flexible but durable materials are made up of long chained molecules, and 
pharmaceuticals are designed to interact with specific receptors. 
 

I will:  
● Differentiate among ionic, covalent & metallic bonds 
● Describe the properties of a substance based on the  type of bond (ionic, covalent, metallic) 

found within the substance.  
● Explain why two (or more) atoms with different physical/chemical properties, will have different 

physical/chemical properties after they chemically combine.  
● Predict the conductivity of an aqueous solution 

 
PS1.C.1 Use symbolic representations to illustrate the changes in the composition of the nucleus of 
the atom and the energy released during the processes of fission, fusion, and radioactive decay. 
[Clarification Statement: Emphasis is on simple qualitative models, such as pictures or diagrams, and 
on the scale of energy released in nuclear processes relative to other kinds of transformations.] 
 

I will:   
● Describe particles emitted from the three forms of nuclear decay 

● Alpha (α) , beta (β) & gamma ( ) 
● Rank the 3 forms of nuclear decay according to how dangerous they are to living organisms 
● Utilize the isotope model to identify if the atom represented has undergone radioactive decay.  
● Differentiate between fission & fusion. 

● Determine the number of protons and neutrons in the nucleus before and after decay.  
● Illustrate/model fission & fusion 

● Describe why nuclear decay forms new elements.  
● Relate each type of nuclear decay to either fission or fusion. 

 


