Chemistry Regents 
Spring curriculum map
(Standards to address 1, 2, 4, 5, and 7)

Prepared by: Ms. Vanessa Cruz

(Based on the NYS Regents Chemistry Syllabus)

Year Long Essential Question: What is matter and how does it behave?
Yearlong enduring understanding: Matter is anything that has mass and takes up space and so it is found all around us. Like ingredients in a recipe, matter has specific physical and chemical properties and matter can react together to make a new substance with its own physical and chemical properties.

Introduction

· This course culminates in a Regents exam in June provided by NYS. 

· Each student is required to have 1200 minutes of lab time. (600 minutes per term)

· There will be approximately three extra labs given besides the regular 15 recitation labs.  

· Try to cover before-hand the topics that will be in the lab class.

· Review some of the first semester topics during your “DoNow.”

· Include in your lessons/ assignments: Reading passages w/ questions  (Real-World Connections)

· Exams should be Regents format: Both multiple-choice and short answer questions.

· Make sure to space your lessons accordingly to have enough time for Regents Review.

· Remember that we will be giving a uniform final exam and so every chemistry teacher must follow and complete the given syllabus.  

· The following Common Core State Standards for English Language Arts & Literacy in History/Social Studies, Science and Technical Subjects (Grades 11-12) should be inserted into the various units during the term.

	Reading Standards
	1. Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes nd to any gaps or inconsistencies in the account. 

2. Determine the central ideas or conclusions of a text, summarize complex concepts, processes, or information presented in a text by paraphrasing them in simpler but still accurate terms.

3. Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks; analyze the specific  results based on explanations in the text.

4. Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical context relevant to grades 11-12 texts and topics.

5. Analyze how the text structures information or ideas into categories or hierarchies, demonstrating understanding of the information or ideas.

6. Analyze the author’s purpose in providing an explanation, describing a procedure, or discussing an experiment in a text, identifying important issues that remain unresolved. 

7. Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to address a question or solve a problem.

8. Evaluate the hypotheses, data, analysis, and conclusions in a science or technical text, verifying the data when possible and corroborating or challenging conclusions with other sources of information.

9. Synthesize information form a range of sources (e.g., texts, experiments, simulations) into a coherent understanding of a process, phenomenon, or concept, resolving conflicting information when possible.

10. By the end of grade 12, read and comprehend science/technical texts in the grades 11-CCR text complexity band independently and proficiently.



	Writing
	1. Write arguments focused on discipline-specific content.

a. Introduce precise, knowledgeable claim(s), establish the significance of the claim(s), distinguish the claim(s) from alternate or opposing claims, and create an organization that logically sequences the claim(s), counterclaims, reasons, and evidence.

b. Develop claim(s) and counterclaims fairly and thoroughly, supplying he most relevant data and evidence for each while pointing out the strengths and limitations of both claim(s) and counterclaims in a discipline-appropriate form that anticipates the audience’s knowledge level, concerns, values, and possible biases.

c. Use words, phrases, and clauses as well as varied syntax to link the major sections of the text, create cohesion, and clarify the relationships between claim(s) and reasons, between reasons and evidence, and between claim(s) and counterclaims.

d. Establish and maintain a formal style and objective tone while attending to the norms and conventions of the discipline in which they are writing.

e. Provide a concluding statement or section that follows from or supports the argument presented. 

2. Write informative/explanatory texts, including the narration of historical events, scientific procedures/experiments, or technical processes.

a. Introduce a topic and organize complex ideas, concepts, and information so that each new element builds on that which precedes it to create a unified whole; include formatting (e.g., headings), graphics (e.g., figures, tables) and multimedia when useful to aiding comprehension.

b. Develop the topic thoroughly by selecting the most significant and relevant facts, extended definitions, concrete details, quotations, or other information and examples appropriate to the audience’s knowledge of he topic.

c. Use varied transitions and sentences structures to link the major sections of the text, create cohesion, and clarify the relationships among complex ideas and concepts.

d. Use precise language, domain-specific vocabulary and techniques such as metaphor, simile, and analogy to manage the complexity of the topic; convey a knowledgeable stance in a style that responds to the discipline and context as well as to the expertise of likely readers.

e. Provide a concluding statement or section that follows from and supports the information or explanation provided (e.g., articulating implications, or the significance of the topic.)

3. (Not applicable as a separate requirement) Student’s narrative skills continue to grow in these grades. The standards require that students be able to incorporate narrative elements effectively into arguments and informative/explanatory texts. In science and technical subjects, students must be able to write precise descriptions of the step-by-step procedures they use in their investigations or technical work that others can replicate them and (possibly) reach the same results.

4. Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience. 

5. Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach, focusing on addressing what is most significant for a specific purpose and audience.

6. Use technology, including the Internet, to produce, publish, and update individual or shared writing products in response to ongoing feedback, including new arguments or information.

7. Conduct short as well as more sustained research projects to answer a question (including a self-generated question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on the subject, demonstrating understanding of the subject under investigation.

8. Gather relevant information from multiple authoritative print and digital sources, using advanced searches effectively; assess the strengths and limitations of each source in terms of the specific task, purpose, and audience; integrate information into the text selectively to maintain the flow of ideas, avoiding plagiarism and overreliance on any one source and following a standard format for citation. 

9. Draw evidence from informational texts to support analysis, reflection and research.

10. Write routinely over extended time frames (time for reflection and revision) and shorter time frames (a single sitting or a day or two) for a range of discipline-specific tasks, purposes, and audiences. 




Topics to be inserted as appropriate to the various chemistry units.

	Research
	(1) S2.2 Refine research ideas through library investigations, including information retrieval and reviews of the literature, and through peer feedback obtained from review and discussion. (use library investigations, retrieved information, and literature reviews to improve the experimental design of an experiment)

(1) S2.3 Develop and present proposals including formal hypotheses to test explanations, i.e., they predict what should be observed under specific conditions if their explanation is true.  

(1) S2.4 Carry out a research plan for testing explanations, including selecting and developing techniques, acquiring and building apparatus, and recording observations as necessary. (determine safety procedures to accompany a research plan)

(1) Key Idea 3  - ….

(2) Information technology is used to retrieve, process, and communicate information as a tool to enhance learning.  (ex. Internet)




Chemical Bonding (Part 2)

	Time Frame
	Essential Question
	Major Understanding
	Skill (S)/Real-World Connections (RW)
	Assessments/ Projects
	Differentiated Text/ Materials

	Chemical Bonding
-20 days

(w/ part 1)

This part 

 ~ 5days
	What is the nature of chemical bonding?
Enduring Understandings
Students will understand that :

*matter/substances combine in predictable patterns.

*some reactions produce unexpected or unwanted products.
	-What are the four types of chemical reactions?

Types of chemical reactions include synthesis, decomposition, single replacement, and double replacement.  (3.2b) In all chemical reactions there is a conservation of mass, energy, and charge.  (3.3a)
	S:  identify types of chemical reactions (3.2ii) RW: recovery of metals from ores; electroplating; corrosion; precipitation reactions; dangers of mixing household chemicals together; electrolysis of active metal compounds; explosives  
	Do Nows

Quizzes

Exams

Projects

Activities

Handouts

Lab Assignment

(Subject to teacher’s discretion based on content knowledge & skills.)
	· High Marks by Sharon Welcher

· Glencoe’s Chemistry

· Prentice Hall’s Chemistry

· UPCO’s Physical Setting Review: Chemistry

· Stareview Physical Setting: Chemistry



	
	
	-How do we predict the products of a chemical reaction?/How do we find the missing part of a reaction?

Students should be able to predict the products of a chemical reaction if given the reactants depending on the type of reaction.)
	
	
	

	
	
	How do we balance chemical reactions? (2 days)

A balanced chemical equation represents conservation of atoms.  The coefficients in a balanced chemical equation can be used to determine mole ratios in the reaction. (3.3c)
	S: balance equations, given the formulas for reactants and products (3.3i); interpret balanced chemical equations in terms of conservation of matter and energy (3.3ii); create and use models of particle to demonstrate balanced equations (3.3iii)
	
	· Globe Fearon’s Success in Science: Basic Chemistry

· Instructional Fair’s Inc., 100 Reproducible Activities

· Websites

http://www.regentsprep.org/;  and others.


The Mathematics of Chemistry

	Time Frame
	Essential Question
	Major Understanding
	Skill (S)/Real-World Connections (RW)
	Assessments/ Projects
	Differentiated Text/ Materials

	Moles & Stoichiometry/

Solutions

-12 days
	What is a mole and how can my knowledge of moles allow me to solve stoichiometry problems?

Enduring Understandings
Students will understand that chemical reactions can be measured or described in terms of specific quantities.


	-How do we calculate the amount of substance?  (def of mole)
	
	Do Nows

Quizzes

Exams

Projects

Activities

Handouts

Lab Assignment

(Subject to teacher’s discretion based on content knowledge & skills.)
	· High Marks by Sharon Welcher

· Glencoe’s Chemistry

· Prentice Hall’s Chemistry

· UPCO’s Physical Setting Review: Chemistry

· Stareview Physical Setting: Chemistry

· Globe Fearon’s Success in Science: Basic Chemistry



	
	
	-How do we calculate the gram formula mass?

The formula mass of a substance is the sum of the atomic masses of its atoms.  The molar mass (gram-formula mass) of a substance equals one mole of that substance.(3.3e)
	S: calculate the formula mass and the gram-formula mass.  (3.3viii)
	
	

	
	
	-How do we calculate the % composition of an element?

The % composition by mass of each element in a compound can be calculated mathematically. (3.3f)
	
	
	

	
	
	-How do we calculate the molecular formula? (from the empirical formula)
	S: determine the molecular formula, given the empirical formula and molecular mass (3.3vii)
	
	

	
	
	-How do we convert mass to mole  and vice-versa?
	S: determine the number of moles of a substance, given its mass (3.3ix)
	
	

	
	
	-How do we convert mole to mass?
	S: determine the mass of a given number of moles of a substance (3.3vi)
	
	· Instructional Fair’s Inc., 100 Reproducible Activities

· Websites

http://www.regentsprep.org/;  and others.

	
	
	-How do we solve stoichiometry problems? (2days)
	S: calculate simple mole-mole stoichiometry problems, given a balanced equation (3.3iv)
	
	


Solutions
	Time Frame
	Essential Question
	Major Understanding
	Skill (S)/Real-World Connections (RW)
	Assessments/ Projects
	Differentiated Text/ Materials

	Moles & Stoichiometry/

Solutions

-12 days
	How can we describe solutions and what affects them?
Enduring Understandings

Students will understand:

* how and why some substances dissolve in water.

* Why some substances dissolve in water.
	-What are some characteristics of solutions? (review- mixtures, how we separate them; def solute, solvent, solubility)

A solution is a homogeneous mixture of a solute dissolved In a solvent.  The solubility of a solute in a given amount of solvent is dependent on the temperature, the pressure and the chemical natures of the solute and solvent.  (3.1oo)     The addition of a nonvolatile solute causes the boiling point of the solvent to increase and the freezing point of the solvent to decrease.  The greater the concentration of solute particles the greater the effect. (3.1qq)
	RW: degrees of saturation of solutions; dry cleaning

RW: salting an icy sidewalk; ice cream making; antifreeze/engine coolant; airplane deicing; cooking pasta
	Do Nows

Quizzes

Exams

Projects

Activities

Handouts

Lab Assignment

(Subject to teacher’s discretion based on content knowledge & skills.)
	· High Marks by Sharon Welcher

· Glencoe’s Chemistry

· Prentice Hall’s Chemistry

· UPCO’s Physical Setting Review: Chemistry

· Stareview Physical Setting: Chemistry

· Globe Fearon’s Success in Science: Basic Chemistry



	
	
	-How do we know if a solute dissolves or is insoluble?  (Table F and “Like dissolves like”
	S: apply the adage "like dissolves like" to real- world situations (3.1xxvi)   
	
	

	
	
	-What are the 3 main types of solution? (sat, unsat, supersat)
	Lead into Table G
	
	

	
	
	-How do we read Table G?
	S: use solubility curves to distinguish among saturated, supersaturated and unsaturated solutions  (3.1xxviii)
	
	

	
	
	How do we calculate the % by mass, volume and ppm?/How do we calculate the molarity of a solution? (2 days)

The concentration of  a solution may be expressed as: molarity (M), percent by volume, percent by mass, or parts per million (ppm). (3.1pp)
	S: interpret solution concentration data(3.1xxx); calculate solution concentrations in molarity (M), percent mass, and parts per million (ppm) (3.1xxix)
	
	· Instructional Fair’s Inc., 100 Reproducible Activities

· Websites

http://www.regentsprep.org/;  and others.


Kinetics and Equilibrium

	Time Frame
	Essential Question
	Major Understanding
	Skill (S)/Real-World Connections (RW)
	Assessments/ Projects
	Differentiated Text/ Materials

	Kinetics and 

Equilibrium

-15 days
	How does kinetics and equilibrium affect reactions?
Enduring Understandings

Students will understand the factors that affect the rate (”speed”) of a chemical reaction.
	-What affects the rate of a reaction?  (collision theory)

Collision theory states that a reaction is most likely to occur if reactant particles collide with the proper energy and orientation. (3.4d)   The rate of a chemical reaction depends on several factors: temperature, concentration, nature of reactants, surface area, and the presence of a catalyst. (3.4f)  

	S: Use collision theory to explain how various factors, such as temperature, surface area, and concentration, influence the rate or reaction (3.4vi)  RW: synthesis of compounds; catalyst and inhibitors

	Do Nows

Quizzes

Exams

Projects

Activities

Handouts

Lab Assignment

(Subject to teacher’s discretion based on content knowledge & skills.)
	· High Marks by Sharon Welcher

· Glencoe’s Chemistry

· Prentice Hall’s Chemistry

· UPCO’s Physical Setting Review: Chemistry

· Stareview Physical Setting: Chemistry

· Globe Fearon’s Success in Science: Basic Chemistry



	
	
	-How do we draw and label a potential energy diagram?/How do we read backwards a PE diagram?/How does a catalyst affect a PE diagram?

Energy released or absorbed by a chemical reaction can be represented by a potential energy diagram.  (4.1c)  Energy released or absorbed by a chemical reaction (heat of reaction) is equal to the difference between the potential energy of the products and the potential energy of the reactants. (4.1d) A catalyst provides an alternate reaction pathway which has a lower activation energy than an uncatalyzed reaction. (3.4g)

	S: Read and interpret potential energy diagrams: PE of reactants and products, activation energy (with and without a catalyst), heat of reaction (4.1iii)    RW:  burning fossil fuels; photosynthesis; production of photochemical smog;  enzymes in the human body

	
	

	
	 
	-How do we know if a reaction is spontaneous? (Entropy)

Entropy is a measure of the randomness or disorder of a system.  A system with greater disorder has greater entropy.  (3.1ll)  Systems in nature tend to undergo changes toward lower energy and higher entropy.  (3.1mm)
	S:  Compare the entropy of phases of matter (3.1xxiii)  RW:  relationship to phase change; chaos theory-- randomness vs. order
	
	· Instructional Fair’s Inc., 100 Reproducible Activities

· Websites

http://www.regentsprep.org/;

	
	
	-What are the various types of equilibrium? (Review - Reactions that go to completion; Phase/Sltn Equil)

Some chemical and physical changes can reach equilibrium.  (3.4i)  At equilibrium the rate of the forward reaction equals the rate of the reverse reaction.  The measurable quantities of reactants and products remain constant at equilibrium.  (3.4i)
	S: Identify examples of physical equilibria as solution equilibrium and phase equilibrium, including the concept that a saturated solution is at equilibrium  (3.4vii)   Describe the concentration of particles and rates of opposing reactions in an equilibrium system (3.4iv)  
	
	  and others.

	
	
	-How is a chemical equilibrium affected? (Le Chatelier’s Principle) (2 days)

Le Chatelier's principle can be used to predict the effect of stress (change in pressure, volume, concentration, and temperature) on a system at equilibrium. (3.4j)
	S: Qualitatively describe the effect of stress on equilibrium, using LeChatelier's principle (3.4v)    RW: balloons; Haber process
	
	


Acids and Bases

	Time Frame
	Essential Question
	Major Understanding
	Skill (S)/Real-World Connections (RW)
	Assessments/ Projects
	Differentiated Text/ Materials

	Acids and Bases

-15 days
	How do we determine whether a substance is an acid or base?
Enduring Understandings

Students will understand that chemical reactions, can be affected by, or described in terms of acids and bases.
	-What are some characteristics of acids and bases?  (2 days) / How do we name acids and bases? (Table K & L)

An electrolyte is a substance which, when dissolved in water, forms a solution capable of conducting an electric current.  The ability of a solution to conduct an electric current depends on the concentration of ions.  (3.1rr) Behavior of many acids and bases can be explained by the Arrhenius theory.  Arrhenius acids an bases are electrolytes.  (3.1uu)   Arrhenius acids yield H+ (aq), hydrogen ion as the only positive ion in aqueous solution.  The hydrogen ion may also be written as H3O+ (aq), hydronium ion.  (3.1vv)  Arrhenius bases yield OH- (aq), hydroxide ion as the only negative ion in an aqueous solution. (3.1ww)  There are alternate acid-base theories.  One such theory states that an acid is an H+ donor and a base is an H+ acceptor. (3.1yy)
	S: Given properties, identify substances as Arrhenius acids or Arrhenius bases.  (3.1xxxi)     RW: cleaning agents
	Do Nows

Quizzes

Exams

Projects

Activities

Handouts

Lab Assignment

(Subject to teacher’s discretion based on content knowledge & skills.)
	· High Marks by Sharon Welcher

· Glencoe’s Chemistry

· Prentice Hall’s Chemistry

· UPCO’s Physical Setting Review: Chemistry

· Stareview Physical Setting: Chemistry



	
	
	- How do we calculate the pH of an acid/base?

The acidity and alkalinity of an aqueous solution can be measured by its pH value.  The relative level of acidity or alkalinity of a solution can be shown by using indicators.  (3.1ss)   On the pH scale, each decrease of one unit of pH represents a tenfold increase in hydronium ion concentration.  (3.1tt)
	S:  Interpret changes in acid-base indicator color  (3.1xxxiii) Identify solutions as acid, base or neutral upon the pH (3.1xxxiii)      RW:  acid rain; household chemicals; buffers; swimming pool chemistry; blood acidosis/alkalosis
	
	· Globe Fearon’s Success in Science: Basic Chemistry

· Instructional Fair’s Inc., 100 Reproducible Activities



	
	
	-How do we calculate the pOH of an acid/base?  (extra)
	S: Calculate the concentration or volume of a solution, using titration data.  (3.1xxxv)
	
	· Websites

http://www.regentsprep.org/;  and others.

	
	
	-How do we write neutralization reactions?

In the process of neutralization, an Arrhenius acid and an Arrhenius base react to form salt and water. (3.1xx)    
	S: Write simple neutralization reactions when given the reactants (3.1xxxiv)  
	
	

	
	
	-How do we solve titration problems? (2 days)

Titration is a laboratory process in which a volume of solution of known concentration is used to determine the concentration of another solution.  (3.1zz)
	
	
	


Organic Chemistry

	Time Frame
	Essential Question
	Major Understanding
	Skill (S)/Real-World Connections (RW)
	Assessments/ Projects
	Differentiated Text/ Materials

	Carbon and organic chemistry
-13 days
	How do we name and draw organic compounds?
Enduring Understandings

Students will understand the range of range of organic compounds and their uses.
	-What are some characteristics of organic compounds? 

Organic compounds contain carbon atoms which bond to one another in chains, rings, and networks to forma variety of structures.  Organic compounds can be named using  the IUPAC system. (3.1ff)  Isomers of organic compounds have the same molecular formula, but different structures and properties. (3.1ii)   In a multiple covalent bond, more than one pair of electrons are shared between two atoms.  Unsaturated organic compounds contain at least one double or triple bond.  (5.2e)
	S:  classify an organic compound based on its structural or condensed structural formula  (3.1xvii)     RW: biochemical molecules-formation of carbohydrates, proteins, starches, fats, nucleic acids;  synthetic polymers-polyethylene (plastic bags, toys); polystyrene (cups, insulation), polypropylene (carpets, bottles), polytetrafluoro ethylene (nonstick surfaces- Teflon TM), polyacrilonitrile  (yarns, fabrics, wigs);  disposal problems of synthetic polymers;  types, varieties, uses of organic compounds; organic isomers; saturated vs. unsaturated compounds -- health connections
	Do Nows

Quizzes

Exams

Projects

Activities

Handouts

Lab Assignment

(Subject to teacher’s discretion based on content knowledge & skills.)
	· High Marks by Sharon Welcher

· Glencoe’s Chemistry

· Prentice Hall’s Chemistry

· UPCO’s Physical Setting Review: Chemistry

· Stareview Physical Setting: Chemistry



	
	
	What are isomers?
	
	
	· Globe Fearon’s Success in Science: Basic Chemistry

· Instructional Fair’s Inc., 100 Reproducible Activities

· Websites

http://www.regentsprep.org/;  and others.

	
	
	How do we describe a homologous series of hydrocarbons?/ How do we name hydrocarbons?/ How do we draw hydrocarbons?/ How do we name/draw hydrocarbons? (extra day if needed)

Hydrocarbons are compounds that contain only carbon and hydrogen.  Saturated hydrocarbons contain only single carbon-carbon bonds.  Unsaturated hydrocarbons contain at least one multiple carbon-carbon bond.  (3.1gg)
	S:  Draw structural formulas for alkanes, alkenes, and alkynes containing a maximum of ten carbon atoms  (3.1xxi)
	
	

	
	
	-What are functional groups?/What are some properties of compounds w/ functional groups?/How do we name functional groups?/How do we draw functional groups?/How do we name/draw functional groups? (extra day if needed)

Organic acids, alcohols, ester, aldehydes, ketones, ethers, halides, amines, amides, and amino acids are types of organic compounds that differ in their structures.  Functional groups impart distinctive physical and chemical properties to organic compounds. (3.1hh)
	S:  classify an organic compound based on its structural or condensed structural formula  (3.1xvii)  Draw a structural formula with the functional group(s) on a straight chain hydrocarbon backbone, when given the correct IUPAC name for the compound  (3.1xx)   RW: making perfume; wine production; nuclear magnetic resonance spectroscopy (NMR), (MRI); dyes; cosmetics; odors (esters) 
	
	

	
	
	-How do we classify organic reactions? (2 days)

Types of organic reactions include: addition, substitution, polymerization, esterification, fermentation, saponification, and combustion.  (3.2c)
	S: Identify types of organic reactions. (3.2iv)  Determine a mission reactant or product in a balanced equation (3.2ii)   RW: saponification -- making soap; polymerization--formation of starches; fermentation--alcohol production; combustion of fossil fuels; cellular respiration
	
	


Redox and Electrochemistry
	Time Frame
	Essential Question
	Major Understanding
	Skill (S)/Real-World Connections (RW)
	Assessments/ Projects
	Differentiated Text/ Materials

	Oxidation-Reduction
-15 days
	How are reactions affect by the gaining or loosing electrons?
Enduring Understandings

Students will understand that in many reactions substances can change oxidation numbers and properties.
	-What are redox reactions?  (ox/red)

An oxidation-reduction (redox) reaction involves transfer of electrons (e-).  (3.2d)  Reduction is the gain of electrons. (3.2e)  Oxidation is the loss of electrons.  (3.2g)  In a redox reaction the number of electrons lost is equal to the number of electrons gained.  (3.3b)
	RW:  electrochemical cells; corrosion; electrolysis; photography; rusting; smelting; leaching (refining of gold); thermite reactions (reduction of metal oxides, e.g., aluminum); recovery of active nonmetals (I2)
	Do Nows

Quizzes

Exams

Projects

Activities

Handouts

Lab Assignment

(Subject to teacher’s discretion based on content knowledge & skills.)
	· High Marks by Sharon Welcher

· Glencoe’s Chemistry

· Prentice Hall’s Chemistry

· UPCO’s Physical Setting Review: Chemistry

· Stareview Physical Setting: Chemistry

· Globe Fearon’s Success in Science: Basic Chemistry

· Instructional Fair’s Inc., 100 Reproducible Activities

· Websites

http://www.regentsprep.org/;  and others.


	
	
	-How do we assign oxidation numbers?

Oxidation numbers (states) can be assigned to atoms and ions.  Changes in oxidation numbers indicate that oxidation and reduction have occurred.  (3.2i)
	
	
	

	
	
	-How do we write half-reactions?/How do we balance redox reactions?
A half-reaction can be written to represent reduction.  (3.2f)    A half-reaction can be written to represent oxidation.  (3.2h)
	S: write and balance half-reactions for oxidation and reduction of free elements and their monatomic ions (3.2vi)
	
	

	
	
	-How do we draw and label a voltaic cell?/How do we describe an electrolytic cell?/How do we differentiate between the two types of electrochemical cells?

An electrochemical cell can be either voltaic or electrolytic. In an electrochemical cell, oxidation occurs at the anode and reduction at the cathode.   (3.2j)  A voltaic cell spontaneously converts chemical energy to electrical energy.  (3.2k)  An electrolytic cell requires electrical energy to produce chemical change.  This process is known as electrolysis.  (3.2l)
	S:  compare and contrast voltaic and electrolytic cells  (3.2ix); identify and label the parts of a voltaic cell (cathode, anode, salt bridge) and direction of electron flow, given the reaction equation (3.2vii); use an activity series to determine whether a redox reaction is spontaneous (3.2x); identify and label the parts of an electrolytic cell (anode, cathode) and direction of electron flow, given the reaction equation  (3.2viii)    RW:  patina (copper - Statue of Liberty; metallurgy of iron and steel; electroplating
	
	


	Time Frame
	Essential Question
	Major Understanding
	Skill (S)/Real-World Connections (RW)
	Assessments/ Projects
	Differentiated Text/ Materials

	Review – 10 days


