	CURRICULUM MAP: AP CHEMISTRY MVHS

	Course Website: http://web.fuhsd.org/kavita_gupta 
Supplementary Text: Chemistry, 7th Edition, by Brown, LeMay & Bursten

	UNIT A (Ch 1-4: Matter, Measurement, Stoichiometry and Reaction Prediction)
	Labs: Quick Ache Relief Lab, Green Chemistry Lab, Qualitative Analysis of Cations, Strong Acid- Base Titrations 
	Estimated Time: 
5 weeks

	Big Idea 1: Structure of matter (The chemical elements are fundamental building materials of matter, and all matter can be understood in terms of arrangements of atoms. These atoms retain their identity in chemical reactions.)

Big Idea 3: Chemical Reactions (Changes in matter involve the rearrangement and/or reorganization of atoms and/or the transfer of electrons.)

	Enduring Understanding
	1.A, 1.D, 1.E, 3.A, 3.B, 3.C

	Learning Objectives
	1.1, 1.2, 1.3, 1.4, 1.17, 1.18, 1.19, 1.20, 2.1, 2.10, 2.8, 2.9,  2.7, 3.1, 3.2, 3.3, 3.4, 3.5, 3.6, 3.10

	Science Practices
	1.1, 1.2, 1.4, 7.1, 6.1, 2.2, 1.5, 5.1, 6.2, 6.4, 4.2

	Chapters/Topics
	Materials
	Instructional Activities
	Assessments

	Chapter 1/Types of matter, separation of mixture, measurement, law of constant composition and multiple proportion
	-Podcast on separation of mixtures, measurement and law of multiple proportions and constant composition
	Students learn the concepts from the podcast using podcast help sheets as homework and focus on problem solving in class through collaborative group work. Review sheets have level 1, 2, and 3 problems, which help students self-manage the number and type of problems that each student needs to work on. Teacher clarifies misconceptions and helps students make connections through the use of concept maps in class.
-Graphing/Writing in chemistry assignment engages students in learning these basic skills for Chemistry.
	Formative Assessments: Group Performance-based Assessments (PBA)
-Separation of mixtures PBA
- Measurement PBA

	Chapter 2/ subatomic particles, naming inorganic compounds: ionic compounds, molecular compounds, acids, hydrates, and coordination compounds
	- Teacher-generated interactive ibook on naming of inorganic compounds and ipad cart
	- Students work in pairs on ipads, learning naming by using interactive ibook

	Understanding check: Each pair is given four inorganic compounds to name and write the formula for on their tables using chalk. Pairs check each other’s work.

	Chapter 3/Types of reactions, Percent Comp, Empirical Formula, Molecular Formula and Formula of Hydrates
	- Teacher generated podcast on empirical and molecular formula and hydrates

- Interactive on Empirical Formula and formula of hydrates

- Laptop cart
	-Students work collaboratively on level 1, 2 and 3 problems on empirical/molecular formula and hydrates. Teacher clarifies the methodology for problem solving.

- Students watch the interactive and solve the problems on the hydrates.
	Summative Assessment: Ch 1,2, 3 Quiz

	Chapter 4/Molarity, Reaction Prediction

	- Teacher-generated  interactive ibook on reaction prediction and ipad cart


- Podcast on titration
	- Students watch the teacher demo on types of reactions and qualitative analysis lab. The students identify the type of reaction, write the complete molecular equation and net ionic equation for each reaction and draw the particulate level drawings for each type of reaction.
- Students learn about strong acid/base titration and the associated lab methodology by doing the titration lab.
	Summative Assessment: Unit A Exam (Chapters 1-4)

Formative Assessment: Students show understanding of Strong Acid/Base titration steps by drawing particulate level diagrams.

	Labs From College board lab manual: Quick Ache Relief , Green Chemistry, pH of fruit drink
Other labs: Titration of Strong Acid/Base
Demo: Qualitative Analysis Lab


	UNIT B (Ch 5-7: Thermochemistry, Electronic Structure, Periodic Properties)
	Labs: calorimetry lab, PES lab
	Estimated Time: 
4 weeks

	Big Idea 1: Structure of matter (The chemical elements are fundamental building materials of matter, and all matter can be understood in terms of arrangements of atoms. These atoms retain their identity in chemical reactions.)

Big Idea 3: Changes in Matter (Changes in matter involve the rearrangement and/or reorganization of atoms and/or the transfer of electrons.)

Big Idea 5: Energy and Matter (The laws of thermodynamics describe the essential role of energy and explain and predict the direction of changes in matter.)

	Enduring Understanding
	1.B, 1.C, 1.D, 3.C, 5.A, 5.B, 5.C

	Learning Objectives
	1.5, 1.6, 1.7, 1.8, 1.9, 1.10, 1.11, 1.12, 1.13, 1.14, 1.15, 1.16, 3.11, 5.4, 5.5, 5.6, 5.7, 5.8

	Science Practices
	1.4, 1.5, 2.2, 2.3, 3.1, 4.1,4.2, 4.4, 5.1, 5.3, 6.2, 6.3,  6.4 

	Chapters/Topics
	Materials
	Instructional Activities
	Assessments

	Chapter 5/( State Functions, Exothermic, Endothermic Reactions, Calorimetry, Enthalpy Changes, Heat of Formation, Hess's Law)


	-Animations and Podcasts on Calorimetry

- Teacher generated podcast and Khan Academy podcasts on Ch 5

- Review on Ch 5


	-Students design the procedure for the Calorimetry lab and evaluate other group’s procedures after going over the animation and podcast on the Calorimetry lab.

- Students work in small group to solve problems on Hess’s Law and Thermochemistry.
- Teacher clarifies the questions and helps with problem solving by identifying common misconceptions/mistakes from the formative assessments.
	- Calorimetry lab procedure and post lab

Formative Assessment: Hess’s law problem



	Chapter 6/ (Quantum Mechanics, Nature of Light- photoelectric effect, dual wave particle nature, Bohr's model of atom, Quantum Mechanical Model, quantum numbers, electron configurations, para- and diamagnetic substances)
	- Podcast and animations on Mass Spectroscopy

- Ch 6 power point, podcast and review sheet
	- Students learn MS by going over the podcast. Teacher clarifies MS.

-Students work collaboratively on level 1, 2, 3 problems from Ch 6. Teacher clarifies the methodology and problem solving.
	Understanding check: Each group of four students is given a mass spectrograph to analyze and write their findings.

Summative Assessment: 5,6 Quiz

	Chapter 7/ (Periodic Trends in atomic radius, electronegativity, electron affinity, ionization energy, metallic nature)
	- Teacher generated podcast on Ch 7

- PES podcast

- PES lab


	- Students learn about periodic trends with the podcast and learn to write good FR responses based upon Do’s and Don’ts for periodic trends.

- Students work in small group and practice writing good FR and critique each other’s work through gallery walk.
	Formative Assessment: FR question responses in lab groups

Students are assessed on their understanding of PES data and electron configuration by looking over various PE spectrographs.

Summative Assessment: Unit B (Ch 5-7 exam)

	Labs From College board lab manual: Calorimetry
Other labs: PES



	UNIT C (Ch 8, 9 25: Bonding, VSEPR, Molecular Geometries and Organic Chemistry)
	Labs: VSEPR Online Lab, Synthesis of Aspirin and Oil of Wintergreen Oil Lab
	Estimated Time: 
3  weeks

	Big Idea 2: Atomic Structure (Chemical and physical properties of materials can be explained by the structure and the arrangement of atoms, ions or molecules and the forces between them.)

Big Idea 5: Thermodynamics ( The laws of thermodynamics describe the essential role of energy and explain and predict the direction of changes in matter.)

	Enduring Understanding
	2.A, 2.C, 2.D, 5.C, 5.D

	Learning Objectives
	2.1, 2.17, 2.18, 2.19, 2.20, 2.21, 2.22, 2.23, 2.24, 2.25, 2.26, 2.27, 2.28, 2.29, 2.30, 2.31, 2.32,  2.3, 5.1

	Science Practices
	1.1, 1.4, 4.2, 6.1, 6.2, 6.4, 7.1, 7.2

	Chapters/Topics
	Materials
	Instructional Activities
	Assessments

	Chapter 8/(Types of intra molecular bonding: Ionic, Covalent, Covalent Network and Metallic Bonding, Lewis Structures, Formal Charge, Resonance, Exceptions to the octet rule, Strength of Covalent Bonds- bond enthalpy, bond length)
	-Animations and teacher generated podcasts on Bonding 

- Review on Ch 8


	Teacher explains the properties of different types of compounds with bonding animations. These animations help students visualize the different bonding models at the particulate level.

Student activity: Students identify the compound (ionic, metallic, covalent or covalent network) and explain the bonding and properties of that compound at particulate level to the class.

- Teacher clarifies the questions and helps with problem solving by identifying common misconceptions/mistakes from the formative assessment.
	Formative Assessment: Group performance-based assessment on types of bonding. Teacher shows demos with properties of different compounds such as conductivity, malleability, solubility, crystal structure etc and students explain these properties based on bonding and particulate level drawings.



	Chapter 9/ ( Molecular Shapes, VSEPR Model, Polarity of the molecules, Covalent bonding and orbital overlap, Hybrid Orbitals, Multiple Bonds, Molecular Orbital Theory)
	-Podcast on Lewis structure, formal charge, resonance and VSEPR structure

- Ch 9 power point and review sheet

- VSEPR kits


	- Students learn Lewis structures, formal charge, resonance and VSEPR by going over the podcast. Teacher clarifies the concepts.

-Students work collaboratively to build VSEPR structures of different molecules/ions using VSEPR kits.

-Students work collaboratively on level 1, 2, 3 problems from Ch 9 review. Teacher clarifies the misconceptions.
	Understanding check: 

-Each group of four students draws the Lewis structure for a compound. Students evaluate the best structure by using the formal charge

Understanding Check: Each group of students is given a VSEPR structure to identify to gauge their understanding of VSEPR.

	Chapter 25/ (Introduction and naming of hydrocarbons- alkanes, alkenes, alkynes)
	- Teacher generated podcast on Ch 25

- Atomic model kits

-Review Ch 25

-Practice exams for Unit C 
	- Students learn about alkanes, alkenes, and alkynes.

- Students use atomic model kits to understand the 3-D structure of alkanes, alkenes and alkynes.
	Summative Assessment: Unit C (Ch 8, 9, 25 exam)

	Labs: VSEPR online lab, PES activity


	UNIT D (Ch 10, 11, 13: Gases, Intermolecular Forces and Solutions)
	Labs: Molar Mass of a Volatile Liquid Lab, Evaporation and IMF Lab
	Estimated Time: 
3  weeks

	Big Idea 2: Atomic Structure (Chemical and physical properties of materials can be explained by the structure and the arrangement of atoms, ions or molecules and the forces between them.)

	Enduring Understanding
	2.A, 2.B, 2.C,  2.D

	Learning Objectives
	2.4. 2.5, 2.6, 2.8, 2.11, 2.12, 2.13, 2.14, 2.15, 2.16, 2.17, 2.18,  5.2

	Science Practices
	1.1, 1.3, 1.4, 2.2, 2.3, 5.1, 6.2, 6.4, 6.5, 7.1, 7.2

	Chapters/Topics
	Materials
	Instructional Activities
	Assessments

	Chapter 10/
(Characteristics of gases, pressure, gas laws, Ideal Gas Law, Mixture of gases and partial pressure, Kinetic-Molecular Theory, Molecular Effusion and Diffusion, Real Gases: Deviation from ideal behavior)
	-Animations and teacher generated podcasts on Bonding 

- PhET animations and laptop cart 

- Ch 10 power point and review

- Molar Mass of a Volatile Liquid lab


	-Students watch and learn about the properties of the gases using the podcast with podcast help sheet.

-Teacher clarifies the concepts using PhET animations and helps students visualize the particulate level 3-D interactions of gases and their resulting properties. 

- Teacher clarifies the questions and helps with problem solving by identifying common misconceptions/mistakes from the formative assessment.
	Formative Assessment:  Students are asked to answer the questions and provide an explanation for the PhET animations in the groups of four. Students share their results with whole class as an oral presentation. Teacher evaluates the answers through whole class discussion.

	Chapter 11/ (Intermolecular forces- Ion-dipole, dipole-dipole, LDFs, Hydrogen bonding, Viscosity, Surface Tension, Vapor Pressure)
	-Podcast on Ch 11

- Ch 11 power point and review sheet


	- Students learn about different IMFs with animations. Teacher clarifies the concepts and the common misconceptions.

-Students work collaboratively on level 1, 2, 3 problems from Ch 11 review. 
	Understanding check:
-Each group of four students is given a scenario like dissolving, boiling etc. They have to identify the changes in bonding and draw the particulate level diagram of these changes.

	Chapter 13/ ( Solution Process, molarity, Saturation and solubility, Factors affecting solubility, Colloids)
	- Teacher generated podcast on Ch 13 and animations for dissolving and energy changes during salvation.
-Practice exams for Unit D 
	- Students learn about solutions through podcasts and animations.
- Students draw particulate level diagrams of the solution process on the review for Chapter 13. 
	Summative Assessment: Unit D Exam (Ch 10, 11, 13 exam)

	Labs: Molar Mass of a Volatile Liquid Lab, Intermolecular Force and Evaporation Lab- Vonderbrink Lab Manual

	

	UNIT E (Ch 14, 15, 16, 17: Kinetics, Equilibrium, Acids/Bases)
	Labs: Kinetics Lab 1, Kinetics Lab 2 , Equilibrium Lab, Link, Ka of Acid Lab, Hydrolysis lab , Ksp Lab
	Estimated Time: 
8  weeks

	Big Idea 4: Chemical Kinetics (Rates of chemical reactions are determined by details of the molecular collisions.)

Big Idea 6: Equilibrium (Any bond or intermolecular attraction that can be formed can be broken. These two processes are in a dynamic competition, sensitive to initial conditions and external pertubances.)

	Enduring Understanding
	4.A,4.B, 4.C, 4.D, 6.A, 6.B, 6.C, 6.D

	Learning Objectives
	3.7, 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7, 4.8, 4.9, 5.16, 5.17, 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9, 6.10, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17, 6.18, 6.19, 6.20, 6.21, 6.22, 6.23, 6.24, 6.25

	Science Practices
	1.1, 1.4, 1.5,  2.1, 2.2, 2.3, 4.2, 5.1, 6.2, 6.4, 6.5, 6.8, 6.9, 7.1, 7.2, 

	Chapters/Topics
	Materials
	Instructional Activities
	Assessments

	Chapter 14/
(Chemical Kinetics and Reaction Rates, Dependence of Rate on Concentration, Temperature and Rate, Reaction Mechanisms, Catalysis)
	-Animations and teacher generated podcasts on Chemical Kinetics
- Lab on Kinetics
- Laptop cart

- Kinetics power point and review


	-Students watch and learn about the concepts related to Chemical Kinetics using the podcast with podcast help sheet.

-Students work collaboratively on problem solving on Kinetics.

-Students learn about factors affecting the rates of reactions through Kinetics Lab.

- Students reinforce learning of integrated rate laws by use of interactive.

- Teacher clarifies the questions and helps with problem solving by identifying common misconceptions/mistakes from the formative assessment.

- Teacher helps students build connections between different concepts of Kinetics using concept maps.
	Formative Assessment: Each group of students works collaboratively on a problem. Teacher uses Kagan structure to encourage students to share their knowledge with others. Students fill out an exit slip with AP level problem on Kinetics.

	Chapter 15/ (Chemical Equilibrium The Equilibrium Constant, Q and K, Heterogeneous Equilibrium, Le Chatelier's Principle)
	-Podcast on Equilibrium and Le Chatelier’s principle
- Equilibrium power point, summary notes, concept map and review sheet

-Laptop cart for Online lab from Davidson College


	- Students learn about equilibrium and Le Chaterlier’s principle using animations and podcasts. Teacher clarifies the concepts and the common misconceptions.

-Students work collaboratively on level 1, 2, 3 problems from chapter review. 

- Students apply the concept to the practical situation by doing online lab.

- Teacher clarifies the misconceptions.
	Summative Assessment:
-Chapter 14,15 Quiz

	Chapter 16/ (Acid-Base Equilibria, Dissociation of Water, Bronsted and Lowry Acids and Bases, Strong and Weak Acids and Bases, Ka and Kb, Lewis Acids and Bases)
	- Teacher generated podcast on Ch 16 and animations for weak acids/bases and their properties

- Teacher Demos (Weak and Strong Acid/Bases and their properties)

- Weak Acid Ka Lab 
	- Students learn about solutions through podcasts and animations.
- Students draw particulate level diagrams of weak/strong acids/bases.

- Students work collaboratively on level 1, 2, 3 problems on Weak Acids/Bases.

-  Teacher clarifies and helps build connections between different concepts using concept map. 
	Understanding Check: Students draw particulate level diagrams for weak and strong acid/bases.



	Chapter 17/ (Additional Aspects of Equilibria, Common Ion Effect, Buffered Solutions, Acid-Base Titrations, Solubility Equilibria, Precipitation and Separation of Ions)
	- Teacher generated podcast on Ksp
- Ksp Lab

- Ksp practice problems

- Podcast on buffers

- Demo on Buffers

-Titrations podcast

- Review sheet on Titrations, Summary Notes
	- Students watch the podcast on Ksp to learn about the concept.
- Students gain further understanding of Ksp by doing the lab.

- Since Ksp is one of the more challenging concepts/problems in Chemistry, students work together in class on multiple Ksp problems. Each group of students, then shares their problem solving approach with the whole class.

- Students learn about the concept of buffers by watching the podcast with the help sheet.
- Students draw particulate level diagram of buffers as the teacher shows the demo on buffers.

- Students watch and learn about the titrations using titrations podcast. Teacher clarifies the concepts in class.

- Each group of four students is assigned a type of titration. They explain the methodology and particulate level diagram to the whole class after drawing them collaboratively on a poster paper.
	Understanding Check: Students are given Ksp problem from AP exam and students grade their own problem with AP exam rubric to learn from their mistakes.

Formative Assessment: Students show the changes through chemical equations, as small amount of acid/base is added to a buffer solution.

Summative Assessment: Unit E exam (14-17 Exam)

	Labs from College Board Lab Manual: Kinetics Lab 1, Kinetics Lab 2 
Vonderbrink Lab Manual: Ka of Acid Lab, Hydrolysis lab , Ksp Lab
Other Labs: Equilibrium Lab, Link, Hydrolysis lab


	UNIT F (Ch 19, 20, 24): Thermodynamics, Electrochemistry and Complexation)
	Labs: Electrochemistry Lab from Flinn
	Estimated Time: 
2 weeks

	Big Idea 3: Changes in Matter (Changes in matter involve the rearrangement and/or reorganization of atoms and/or the transfer of electrons.)

Big Idea 5: Energy and Matter (The laws of thermodynamics describe the essential role of energy and explain and predict the direction of changes in matter.)

	Enduring Understanding
	3.B, 3.C, 5.E 

	Learning Objectives
	3.8, 3.9, 3.10, 3.12, 3.13, 5.12, 5.13, 5.14, 5.15

	Science Practices
	1.4, 2.2, 2.3, 6.2, 6.4

	Chapters/Topics
	Materials
	Instructional Activities
	Assessments

	Chapter 19/(Chemical Thermodynamics, Spontaneous Reactions, Entropy and Second Law of Thermodynamics, Entropy, Calculation of Entropy Changes, Free Energy and Temperature) 
	-Animations and Podcasts on Thermodynamics
- Power point and review sheet


	- Students watch and learn from the podcast and teacher clarifies the concepts in class. Students work on level 1, 2, 3 problems from the review sheet. 
	Formative Assessment: Students work on an AP Problem and grade it with AP grading rubric.


	Chapter 20/ (Oxidation-Reduction Reactions, Voltaic Cells, Cell EMF, Effect of Concentration on EMF, Electrolysis)
	- Podcast and animations on balancing redox reactions
- Power point, podcast and review sheet

- Electrolysis lab
	- Students learn to balance the redox reaction by going over the podcast and do practice in class. 
-Students work collaboratively on level 1, 2, 3 problems. Teacher clarifies the methodology for problem solving.

- Students work in pairs to draw either voltaic cells or electrolytic cells. The pairs then explain the functioning of their cell to the other pair.
	Understanding check: Each student is given a cell (voltaic/electrolytic) to draw. Students also write reduction and oxidation half reactions and show particulate level changes.

Summative Assessment: 19,20

	Chapter 24/(Chemistry of Coordination Compounds, Naming, Chelates)
	- Teacher generated podcast and review sheet
	- Students learn about complex compounds and complexation reactions.

- Students work collaboratively on writing complex compounds formula and reactions.
	Formative Assessment: FR question responses in lab groups



	Labs From College board lab manual: Electrolysis Lab from Flinn











Big Ideas for AP Chemistry: Source College Board 2014


Big Idea 1: Structure of matter (The chemical elements are fundamental building materials of matter, and all matter can be understood in terms of arrangements of atoms. These atoms retain their identity in chemical reactions.)


 Big Idea 2: Properties of matter-characteristics, states, and forces of attraction (Chemical and physical properties of materials can be explained by the structure and the arrangement of atoms, ions, or molecules and the forces between them.)�Big Idea 3: Chemical reactions (Changes in matter involve the rearrangement and/or reorganization of atoms and/or the transfer of electrons.)�Big Idea 4: Rates of chemical reactions (Rates of chemical reactions are determined by details of the molecular collisions.)�Big Idea 5: Thermodynamics (The laws of thermodynamics describe the essential role of energy and explain and predict the direction of changes in matter.)�Big Idea 6: Equilibrium (Any bond or intermolecular attraction that can be formed can be broken. These two processes are in a dynamic competition, sensitive to initial conditions and external perturbations.)








Science Practices for AP Chemistry: College Board 2014


A practice is a way to coordinate knowledge and skills in order to accomplish a goal or task. The science practices enable students to establish lines of evidence and use them to develop and refine testable explanations and predictions of natural phenomena. These science practices capture important aspects of the work that scientists engage in, at the level of competence expected of AP Chemistry students.


Science Practice 1: The student can use representations and models to communicate scientific phenomena and solve scientific problems.


1.1 The student can create representations and models of natural or man-made phenomena and systems in the domain.


1.2 The student can describe representations and models of natural or manmade phenomena and systems in the domain.


1.3 The student can refine representations and models of natural or man-made phenomena and systems in the domain.


1.4 The student can use representations and models to analyze situations or solve problems qualitatively and quantitatively.


1.5 The student can re-express key elements of natural phenomena across multiple representations in the domain.


Science Practice 2: The student can use mathematics appropriately.


2.1 The student can justify the selection of a mathematical routine to solve problems.


2.2 The student can apply mathematical routines to quantities that describe natural phenomena.


2.3 The student can estimate numerically quantities that describe natural phenomena.


Science Practice 3: The student can engage in scientific questioning to extend thinking or to guide investigations within the context of the AP course.


3.1 The student can pose scientific questions.


3.2 The student can refine scientific questions.


3.3 The student can evaluate scientific questions.


Science Practice 4: The student can plan and implement data collection strategies in relation to a particular scientific question.


4.1 The student can justify the selection of the kind of data needed to answer a particular scientific question


4.2 The student can design a plan for collecting data to answer a particular scientific question.


4.3 The student can collect data to answer a particular scientific question.


4.4 The student can evaluate sources of data to answer a particular scientific question.


Science Practice 5: The student can perform data analysis and evaluation


of evidence.


5.1 The student can analyze data to identify patterns or relationships.


5.2 The student can refine observations and measurements based on data analysis.


5.3 The student can evaluate the evidence provided by data sets in relation to a particular scientific question.


Science Practice 6: The student can work with scientific explanations and theories.


6.1 The student can justify claims with evidence.


6.2 The student can construct explanations of phenomena based on evidence produced through scientific practices.


6.3 The student can articulate the reasons that scientific explanations and theories are refined or replaced.


6.4 The student can make claims and predictions about natural phenomena based on scientific theories and models.


6.5 The student can evaluate alternative scientific explanations.


Science Practice 7: The student is able to connect and relate knowledge across various scales, concepts, and representations in and across domains.


7.1 The student can connect phenomena and models across spatial and temporal scales.


7.2 The student can connect concepts in and across domain(s) to generalize or extrapolate in and/or across enduring understandings and/or big ideas.











