Chemistry 20 Learning Outcomes

These are the learning outcomes that we have been working on this school term.  Along with your mark printout you need to evaluate your progress in achieving these goals.  Please use the acronym EPAL(Excellent, Proficient, Acceptable, or Limited) for each Knowledge outcome.  Use this information to help you study for the unit final.

	Unit A: The Diversity of Matter and Chemical Bonding

	General Outcome 1:  Describe the role of modeling, evidence and theory used in explaining and understanding the structure, chemical bonding and properties of ionic compounds

	Outcomes for Knowledge
	
Examples from your notes or experiments
(indicate page numbers for reference)
	
How can you remember this concept?  Examples

· Draw a picture, symbol or diagram etc.

· Spend extra time studying and reviewing

· Make Q-cards

· Re-do classroom worksheets and or questions

· Make an Acronym
· Get a friend to quiz you
· Make study notes 
· Reread the concept

	20–A1.1k 

Recall principles for assigning names to ionic compounds
	
	

	20–A1.2k 

Explain why formulas for ionic compounds refer to the simplest whole-number ratio of ions that result in a net charge of zero
	
	

	20–A1.3k 

Define valence electron, electronegativity, ionic bond and intramolecular force
	
	

	20–A1.4k 

Use the periodic table and electron dot diagrams to support and explain ionic bonding theory
	
	

	20–A1.5k 

Explain how an ionic bond results from the simultaneous attraction of oppositely charged ions
	
	

	20–A1.6k 

Explain that ionic compounds form lattices and that these structures relate to their properties
	
	

	Outcomes for Science, Technology and Society

	20–A1.1sts 

Explain that the goal of science is knowledge about the natural world 
	
	

	20–A1.2sts 

Explain that scientific knowledge and theories develop through hypotheses, collection of evidence through experimentation and the ability to provide explanations 
	
	

	20–A1.3sts 

Explain that scientific knowledge may lead to the development of new technologies and that new technologies may lead to scientific discovery 
	
	


	General Outcome 2:  Describe the role of modeling, evidence and theory used in explaining and understanding the structure, chemical bonding and properties of molecular substances  

	Outcomes for Knowledge

	20–A2.1k 

Recall principles for assigning names to molecular substances
	
	

	20–A2.2k 

Explain why formulas for molecular substances refer to the number of atoms of each constituent element
	
	

	20–A2.3k 

Relate electron pairing to multiple and covalent bonds
	
	

	20–A2.4k 

Draw electron dot diagrams of atoms and molecules, writing structural formulas for molecular substances and using Lewis structures to predict bonding in simple molecules
	
	

	20–A2.5k 

Apply VSEPR theory to predict molecular shapes for linear, bent, tetrahedral, pyramidal and trigonal planar molecules
	
	

	20–A2.6k 

Illustrate, by drawing or building models, the structure of simple molecular substances
	
	

	20–A2.7k 

Explain intermolecular forces, London (dispersion) forces, dipole-dipole-forces and hydrogen bonding
	
	

	20–A2.8k  

Relate properties of substances to the predicted intermolecular bonding in the substance
	
	

	20–A2.9k 

Determine the polarity of a molecule based on simple structural shapes and unequal charge distribution
	
	

	20–A2.10k 

Describe bonding as a continuum ranging from complete electron transfer to equal sharing of electrons

	
	

	Outcomes for Science, Technology and Society
	

	20–A2.1sts 

Explain that scientific knowledge and theories develop through hypotheses, the collection of evidence through experimentation and the ability to provide explanations 
	
	

	20–A2.2sts 

Explain that scientific knowledge is subject to change as new evidence comes to light and as laws and theories are tested and subsequently restructured, revised or reinforced
	
	

	Unit B: Forms of Matter: Gases

	General Outcome 1:  Explain the molecular behavior using models of the gaseous state of matter

	Outcomes for Knowledge
	

	20–B1.1k 

Describe and compare the behaviour of real and ideal gases in terms of kinetic molecular theory
	
	

	20–B1.2k

Convert between the Celsius and Kelvin temperature scales
	
	

	20–B1.3k explain the law of combining gases


	
	

	20–B1.4k

Illustrate how Boyle’s and Charles’ laws, individually and combined, are related to the ideal gas law
	
	

	Outcomes for Science, Technology and Society

	20–B1.1sts 

Explain that science provides a conceptual and theoretical basis for predicting, interpreting and explaining natural and technological phenomena 
	
	

	20–B1.2sts 

Explain that the goal of science is knowledge about the natural world 
	
	

	
Unit C: Matter as Solutions, Acids and Bases

	General Outcome 1:  Investigate solutions, describing their physical and chemical properties

	Outcomes for Knowledge

	20–C1.1k

Recall the categories of pure substances and mixtures and explain the nature of homogeneous mixtures
	
	

	20–C1.2k

Provide examples from living and nonliving systems, that illustrate how dissolving substances in water is often a prerequisite for chemical change
	
	

	20–C1.3k 

Explain dissolving as an endothermic or an exothermic process
	
	

	20–C1.4k 

Differentiate between electrolytes and nonelectrolytes
	
	

	20–C1.5k 

Express concentration in various ways, i.e., moles per litre of solution, percent by mass, parts per million
	
	

	


20–C1.6k 

Calculate, from empirical data, the concentration of solutions in moles per litre of solution and determine mass or volume from such concentrations
	
	

	20–C1.7k 

Calculate the concentrations and/or volumes of diluted solutions and the quantities of a solution and water to use when diluting
	
	

	
20–C1.8k 

Use empirical data and ionization/dissociation equations to calculate the concentration of ions in a solution
	
	

	20–C1.9k 

Define solubility and the factors that affect it


	
	

	20–C1.10k 

Explain a saturated solution in terms of equilibrium


	
	

	20–C1.11k 

Describe the procedures and calculations required for preparing and diluting solutions
	
	

	Outcomes for Science, Technology and Society

	20–C1.1sts 

Explain how science and technology are developed to meet societal needs and expand human capabilities 
	
	

	20–C1.2sts 

Explain that science and technology are influenced and supported by society and have influenced, and been influenced by, historical development and societal needs 
	
	

	20–C1.3sts 

Explain that scientific and technological activity may arise from, and give rise to, such personal and social values as accuracy, honesty, perseverance, tolerance, open-mindedness, critical-mindedness, creativity and curiosity 
	
	

	20–C1.4sts 

Explain how science and technology have both intended and unintended consequences for humans and the environment 
	
	

	20–C1.5sts 

Explain that the appropriateness, risks and benefits of technologies need to be assessed for each potential application from a variety of perspectives, including sustainability 
	
	

	
	

	General Outcome 2:  Describe acid and base solutions qualitatively and quantitatively

	Outcomes for Knowledge

	20–C2.1k 

Recall nomenclature of acids and bases


	
	

	20–C2.2k 

Recall the empirical definitions of acidic, basic and neutral solutions determined by using indicators, pH and conductivity
	
	

	20–C2.3k 

Calculate H3O+(aq) and OH–(aq) concentrations, pH and pOH of acidic and basic solutions based on logarithmic expressions, i.e. pH = -log[H3O+], pOH = -log[OH–]
	
	

	20–C2.4k 

Use appropriate SI units to communicate the concentration of solutions and express pH and concentration answers to the correct number of significant digits, i.e., use the number of decimal places in the pH to determine the number of significant digits of the concentration
	
	

	20–C2.5k 

Compare magnitude changes in pH and pOH with changes in concentration for acids and bases
	
	

	20–C2.6k 

Explain how the use of indicators, pH paper or pH meters can be used to measure [H3O+(aq)]
	
	

	20–C2.7k 

Define Arrhenius (modified) acids as substances that produce H3O+(aq) in aqueous solutions
	
	

	20–C2.8k 

Define Arrhenius (modified) bases as substances that produce OH–(aq) in aqueous solutions
	
	

	20–C2.9k 

Define neutralization as a reaction between hydronium and hydroxide ions
	
	

	20–C2.10k 

Differentiate between strong acids and bases and weak acids and bases, qualitatively, on the basis of ionization and dissociation
	
	

	20–C2.11k 

Compare the ionization of monoprotic with polyprotic acids and the dissociation/reaction with water of monoprotic with polyprotic bases, qualitatively
	
	

	Outcomes for Science, Technology and Society

	20–C2.1sts 

Explain that the goal of technology is to provide solutions to practical problems 
	
	

	20–C2.2sts 

Explain that technological problems often have multiple solutions that involve different designs, materials and processes and have both intended and unintended consequences
	
	


	Unit D: Quantitative Relationships in Chemical Changes

	General Outcome 1:  Explain how balanced chemical equations indicate the quantitative relationships among reactants and products involved in chemical changes

	Outcomes for Knowledge

	20–D1.1k 

Predict the product(s) of a chemical reaction based upon the reaction type
	
	

	20–D1.2k

Recall balancing of chemical equations in terms of atoms, molecules and moles
	
	

	20–D1.3k 

Contrast quantitative and qualitative analysis


	
	

	20–D1.4k 

Write balanced ionic and net ionic equations, including identification of spectator ions, for reactions taking place in aqueous solutions
	
	

	20–D1.5k 

Calculate the quantities of reactants and/or products involved in chemical reactions using gravimetric, solution or gas stoichiometry
	
	

	Outcomes for Science, Technology and Society
	

	20–D1.1sts 

Explain that the focus in technology is on the development of solutions, involving devices and systems that meet a given need within the constraints of a problem 
	
	

	
	

	General Outcome 2 :  Use stoichiometry in quantitative analysis

	Outcomes for Knowledge

	20–D2.1k 

Explain chemical principles, i.e., conservation of mass in a chemical change, using quantitative analysis
	
	

	20–D2.2k 

Identify limiting and excess reagents in chemical reactions
	
	

	20–D2.3k 

Calculate theoretical yields and determine actual yields
	
	

	20–D2.4k 

Explain the discrepancy between theoretical and actual yields and calculate percent yield
	
	

	20–D2.5k 

Draw and interpret titration curve graphs, using data from titration experiments involving strong monoprotic acids and strong monoprotic bases
	
	

	
20–D2.6k 

Describe the function and choice of indicators in titrations
	
	

	20–D2.7k 

identify equivalence points on strong monoprotic acid-strong monoprotic base titration curves and differentiate between the indicator endpoint and the equivalence point
	
	

	

Outcomes for Science, Technology and Society

	20–D2.1sts 

Explain that scientific knowledge may lead to the development of new technologies and that new technologies may lead to scientific discovery 
	
	

	20–D2.2sts 

Explain how the appropriateness and the risks and benefits of technologies need to be assessed for each potential application from a variety of perspectives, including sustainability 

	
	


Skill Outcomes

	Initiating and Planning


	20-1s 

Ask questions about observed relationships and plan investigations of questions, ideas, problems and issues
	

	Performing and Recording


	20–2s 

Conduct investigations into relationships between and among observable variables and use a broad range of tools and techniques to gather and record data and information
	

	Analyzing and Interpreting


	20–3s 

Analyze data and apply mathematical and conceptual models to develop and assess possible solutions
	

	Communication and Teamwork


	20–4s 

Work as members of a team in addressing problems and apply the skills and conventions of science in communicating information and ideas and in assessing results
	



Attitude Outcomes

	Interest In Science
	20-1a 

Show interest in science-related

questions and issues and pursue personal interests and career possibilities within science-related fields
	

	Mutual Respect
	20-2a

Appreciate that scientific understanding evolves from the interaction of ideas involving people with different views and backgrounds  
	

	Scientific Inquiry
	20-3a

Seek and apply evidence when evaluating alternative approaches to investigations, problems and issues
	

	Collaboration
	20-4a 

Work collaboratively in planning and carrying out investigations, as well as in generating and evaluating ideas
	

	 Stewardship
	20-5a

Demonstrate sensitivity and responsibility in pursuing a balance between the needs of human and a sustainable environment
	

	Safety
	20-6a

Show concern for safety in planning, carrying out and reviewing activities
	


