
  

 

Diploma Programme subject outline —Group 4: sciences 

 
School name 

Basic Academy of International Studies  
School code 

50613 

Name of the DP subject 

(indicate language) 

Chemistry 

Level 
(indicate with X) 

 

Higher X 
Standard completed in two years X 

Standard completed in one year *   

 

Name of the teacher who 
completed this outline 

John L. Strehl Date of IB training Jan. 2015 

Date when outline was 
completed 

 February 12, 2016 Name of workshop 
(indicate name of subject and workshop category) 

Chemistry: Focus on IA (Cat. 3) 
Los Angeles, CA 

* All Diploma Programme courses are designed as two-year learning experiences. However, up to two standard level subjects, excluding languages ab initio and pilot subjects, can be 
completed in one year, according to conditions established in the Handbook of procedures for the Diploma Programme. 

 
1. Course outline 

– Use the following table to organize the topics to be taught in the course. If you need to include topics that cover other requirements you have to teach 
(for example, national syllabus), make sure that you do so in an integrated way, but also differentiate them using italics. Add as many rows as you 
need. 

 
– This document should not be a day-by-day accounting of each unit. It is an outline showing how you will distribute the topics and the time to ensure that 

students are prepared to comply with the requirements of the subject. 
 

– This outline should show how you will develop the teaching of the subject. It should reflect the individual nature of the course in your classroom and 
should not just be a “copy and paste” from the subject guide. 
 

– If you will teach both higher and standard level, make sure that this is clearly identified in your outline. 



  

  



  

 

 Topic/unit 

(as identified in the IB 
subject guide) 

State the topics/units in the order 
you are planning to teach them. 

Contents Allocated time Assessment 
instruments to be 

used 

Resources 

List the main resources to be 
used, including information 

technology if applicable. 
 

One class is 80 minutes. 

 

In one week there are 2.5 classes. 

 

Year 1 Topic 11: Measurement and 
data processing. 

Density Exploration 
will include gather 
data (uncertainties), 
graphing, accuracy 
(percent error), units, 
lab safety, error 
propogation, errors, 
impact of errors [11.1, 
11.2] 

6 hr. Formative Assessment 
(every unit): quizzes 
based on IB multiple 
choice and short 
answer, practice 
problems from old IB 
tests and the textbook, 
class discussion. 
 

Chemistry: The Central 
Science (Prentice Hall) 
 
Higher Level Chemistry 
(Pearson Baccalaureate) 
 
Labquest 2 with probes 
including temperature, 
colorimeter, pH, gas 



  

Topic 2: Atomic structure The atom including 
isotopes, nuclear 
symbols, and relative 
atomic masses. [2.1] 
 
Electron configuration 
including Aufbau, 
Hund’s, and Pauli. 
[2.2] 
 
Electromagnetic 
spectrum including 
line vs. full and color/ 
wavelength/ freq. 
Hydrogen emission 
spectra. [2.2] 

6 hr. Unit tests using old IB 
questions, lab reports, 
projects. 

pressure, oxygen, carbon 
dioxide 
 
Laptops with MS Excel 
and MS Word 
 
Laboratory Manual 
(Strehl) 
 
 



  

Topic 1: Stoichiometric 
relationships. 

The mole including 
molar mass and 
Avogadro’s constant. 
[1.2] 
 
Percent composition, 
empirical and 
molecular formuals. 
[1.2] 
 
Nomenclature [4.1] 
 
Types of reactions 
including titration 
(double replacement), 
state symbols, 
balancing, phase 
changes. [1.1] 
 
 
LTE: limiting reactant, 
theoretical yield, 
excess reactant. 
Different ways to get 
to moles. [1.3] 
 
 
Gas laws and Ideal Gas 
Equation. [1.3] 

14 hr. 



  

Topic 4: Chemical bonding 
and structure 

Types of bonds – ionic, 
covalent, metallic; 
properties of each 
type of bonding. [4.1, 
4.2, 4.5] 
 
Lewis structures, 
VSEPR, polarity of 
bonds and molecules. 
Resonance. [4.3] 
 
Special cases: carbon 
allotropes, silicon and 
silicon dioxide. [4.3] 
 
Intermolecular forces 
including impact on 
physical properties. 
[4.4] 
 
 

13.5 hr. 



  

Topic 10: Organic chemistry Functional groups and 
nomenclature of 
organic compounds. 
Empirical, molecular, 
structural, skeletal 
and condensed 
formulas. [10.1] 
 
Structural isomers; 
primary/ secondary/ 
tertiary organics. 
[10.1] 
 
Organic reactions by 
functional group 
including combustion, 
addition, substitution, 
polymerization, 
oxidation, 
condensation, free 
radical mech. [10.2] 

12.5 hr. 



  

Topic 3: Periodicity The periodic table and 
electron 
configuration. 
Common groups. [3.1] 
 
Periodic trends in 
atomic and ionic 
radius, ionization 
energy, electron 
affinity, and 
electronegativity. [3.2] 
 
Reactions of alkali 
metals and water, 
common oxides and 
water, alkali metals 
with halogens, and 
halogens with halide 
ions. [3.2] 

6 hr. 



  

Topic 5: Energetics Nature of energy and 
types of energy. Heat 
flow, exo/endo. 
Enthalpy (including 
combustion and 
formation) and 
thermochemical rxns. 
[5.1] 
 
Calorimetry, heat 
change [5.1] 
 
Hess’s Law [5.2] 
 
Bond enthalpies. [5.3] 
Bond length and 
strength [4.2] 

9 hr. 



  

Topic 6: Chemical kinetics Collison theory and 
rate of reaction 
including activation 
energy, catalysis, 
temperature, 
concentration. [6.1] 
 
Maxwell-Boltzmann 
curves explaining 
activiation energy and 
catalysis. [6.1] 
 
Graphical analysis of 
rate of reaction. [6.1] 
 
Determine order and 
the rate constant 
[16.1] 

9 hr. 



  

Topic 7: Equilibrium Dynamic equilibrium 
including physical and 
chemical equilibria. 
[7.1] 
 
The equilibrium 
constant. Prediction 
the direction of 
reaction (using Q). 
Calculating the 
constant. [7.1] 
 
Le Chatelier’s 
Principle. [7.1] 
 
 

5 hr. 

Topic 8: Acids and bases Acid/Base Theories 
[8.1] 
 
Reactions of acids and 
bases [8.2] 
 
pH scale and Kw [8.3] 
 
Acid/Base strength 
and reactivity [8.4] 
 
Indicators [8.2] 
 
Acid Rain [8.5] 

8 hr. 



  

Topic 9: Redox processes Determining oxidation 
state [9.1] 
 
Oxidation vs. 
reduction [9.1] 
 
Balancing redox 
reactions [9.1] 
 
Oxidizing vs. reducing 
agent [9.1] 
 
Reactivity series and 
feasibility of redox 
reactions [9.1] 
 
Redox Titrations [9.1] 
 
Voltaic vs. Electrolytic 
cells. Flow of 
electrons, reactions at 
each electrode, 
constructing cells [9.2] 

9 hr. 



  

Option D: Medicinal 
chemistry 

Drug action (LD50, 
ED50, tolerance, 
addiction, side effects, 
receptors) [D.1] 
 
Synthesis of new 
drugs [D.1] 
 
Analgesics (strong/ 
mild, aspirin) [D.2] 
 
Opiates (structure and 
function, synthesis 
from morphine, 
tolerance, addiction) 
[D.3] 
 
Antibiotics (penicillin, 
structure and 
function, resistance) 
[D.2] 
 
Stomach function in 
terms of acids, 
antiacids, acid 
secretion [D.4] 
 
 

12 hr. 



  

Year 2 Topic 1: Stoichiometric 
relationships 

Advanced 
stoichiometry (back-
titration, gravimetric 
analysis, titration) [1] 

5 hr. Formative Assessment 
(every unit): quizzes 
based on IB multiple 
choice and short 
answer, practice 
problems from old IB 
tests and the textbook, 
class discussion. 
 
Unit tests using old IB 
questions, lab reports, 
projects. 

Chemistry: The Central 
Science (Prentice Hall) 
 
Higher Level Chemistry 
(Pearson Baccalaureate) 
 
Labquest 2 with probes 
including temperature, 
colorimeter, pH, gas 
pressure, oxygen, carbon 
dioxide 
 
Laptops with MS Excel 
and MS Word 
 
Laboratory Manual 
(Strehl) 

Topic 12: Atomic structure Ionization energy and 
main energy levels 
and sub-levels. [12.1] 
 
Calculating ionization 
energy using 
frequency or 
wavelength of the 
convergence limit 
(Rydberg) [12.1] 

4 hr. 

Topic 13: The periodic table 
– the transition metals 

Transition metals – 
variable oxidation 
state, colored 
compounds and 
solutions, ligands, d-
orbital splitting) [13.1, 
13.2] 

5 hr. 



  

Topic 14: Chemical bonding 
and structure 

Formation of covalent 
bonds via overlap of 
orbitals – sigma and pi 
bonds, delocalization 
[14.1] 
 
Lewis structures and 
formal charge. [14.1] 
 
VSEPR for electron 
domains > 4, 
exceptions to the 
octet rule [14.1] 
 
Hybridization [14.2] 

7 hr. 

Topic 15: Energetics Born- Haber Cycle; 
theoretical vs. 
experimental values 
and covalent 
character [15.1] 
 
Hydration and 
dissolution cycles 
[15.1] 
 
Gibbs Free Energy 
(entropy and 
spontaneity) [15.2] 

8 hr. 



  

Topic 16: Chemical kinetics Multi-step reactions 
and rate – determing 
the feasibility of a 
mechanism based on 
the slow step [16.1] 
 
Order and rate 
determining step 
[16.1] 
 
Graphical 
representations for 
zero, first, and second 
order reactions [16.1] 
 
The Arrhenius 
equation and 
determining the 
activation energy 
graphically. [16.2] 

8 hr. 

Topic 17: Equilibrium Gibbs free energy 
change and the 
equilibrium constant, 
K [17.1] 
 
Solving problems 
using Kc and 
acceptable 
assumptions. [17.1] 

6 hr. 



  

Topic 18: Acids and bases Lewis theory of acids 
and bases, reactions 
showing the pH 
change. [18.1] 
 
Ka and Kb, solving 
problems involving 
weak acids, weak 
bases, and their 
conjugates [18.2] 
 
pH curves 
(strong/strong, 
strong/weak, acid to 
base, base to acid; pH 
range and appropriate 
indicators; buffer 
region and Ka/Kb) 
[18.3] 

11 hr. 



  

Topic 19: Redox processes EMF and cell 
potential, measuring 
EMF using the SHE. 
[19.1] 
 
Electrolytic cells using 
aqeous solutions. 
[19.1] 
 
Gibbs free energy and 
the EMF, spontaneity 
[19.1] 
 
Affect of current, 
duration, and charge 
on the amount of 
products formed 
during electrolysis 
[19.1] 
 
Electroplating [19.1] 

8 hr. 



  

Topic 20: Organic chemistry Nucleophilic 
substitution 
(unimolecular and 
bimolecular), 
mechanism and rate 
determining step 
[20.1] 
 
Electrophilic addition 
and Markovnikov’s 
rule [20.1] 
 
Electrophilic 
substitution of 
benzene [20.1] 
 
Reduction reactions of 
carboxylic acids and 
ketones [20.1] 
 
Organic synthesis of 4 
or fewer stages. [20.2] 
 
Stereoisomers 
(conformational and 
configurational) – 
Cis/trans, E/Z, optical 
isomers [20.3] 

14 hr. 



  

Topic 11 Degree of 
unsaturation [11.3] 
 
Spectroscopic 
methods (IR, MS, H-
NMR) to identify 
compounds and 
structure [11.3] 

4 hr. 

Topic 21: Measurement and 
Analysis 

Spectroscopic 
methods (IR, H-NMR, 
MS, X-ray 
crystallography) for 
determine organic 
structure [21.1] 

5 hr. 



  

Option D: Medicinal 
chemistry 

Antivirals – difference 
between viruses and 
bacteria, function of 
antivirals, structure 
[D.5] 
 
AIDS [D.5] 
 
Environmental Impact 
of medicines (nuclear 
waste, antibiotics and 
drug disposal, animal 
waste disposal, 
antibiotic resistance) 
[D.6] 
 
Green Chemistry [D.6] 
 
Taxol [D.7] 
 
Nuclear Medicine 
[D.8] 
 
Drug detection and 
analysis (IR, H-NMR, 
breathalyser) [D.9] 

13 hr. 

 
 

2. The group 4 project 

 
As the IB guides say, “The group 4 project is a collaborative activity where students from different group 4 subjects work together on a scientific or 



  

technological topic, allowing for concepts and perceptions from across the disciplines to be shared in line with aim 10—that is, to ‘encourage an 
understanding of the relationships between scientific disciplines and the overarching nature of the scientific method.’” Describe how you will organize this 
activity. Indicate the timeline and subjects involved, if applicable. 

 

The group 4 project (G4P) will take place in the last part of the first year of the course. The exact day will be decided by all of the group 4 teachers and 
all DP teachers will be notified in the case of conflicts. The total time dedicated to the project will be 10 hours. Projects will likely be based on energy, a 
topic that is inter-disciplinary with regard to the three DP sciences we plan on eventually offering (Chemistry, Physics, Biology.)  
 
Possible topics include sports and exercise, sunlight, calorimetry, conductivity of heat or light, convection, radiation, evaporation, etc. Activity plan : 
 
     ➲ Student groups are selected randomly to ensure distribution across the subjects 
     ➲ Students are informed of the topic for the G4P along with the requirements 
     ➲ Research (1 hour) 
     ➲ Students will meet face-to-face or virtually to brainstorm and plan for their group’s experiment (2 hours) 
     ➲ Student experiments (5 hours), discussion of results and plan for presentation (1 hour) 
     ➲ Students make and present their project (preferably in a tri-fold poster) (1 hour) 

 
 
 

3. IB practical work and the internal assessment requirement to be completed during the course 

 
As you know, students should undergo practical work related to the syllabus.  
 

• Physics, chemistry and biology: 40 hours (at standard level) or 60 hours (at higher level) 

• Computer science: 40 hours (at standard level) or 40 hours (at higher level) 

• Design technology: 60 hours (at standard level) or 96 hours (at higher level) 



  

• Sport, exercise and health science: 40 hours (at standard level) or 60 hours (at higher level) 

 
Use the table below to indicate the name of the experiment you would propose for the different topics in the syllabus. 

An example is given. Add as many rows as necessary. 
 

Name of the topic Experiment Any ICT used? 

Remember you must use all five within your programme. 

Acids and bases Titration Yes 

Stoichiometric Relationships (1.2) Synthesis and analysis of alum (empirical formula 
of a hydrate) 

No 

Stoichiometric Relationships (1.3) Molar volume of hydrogen gas No 

Stoichiometric Relationships (1.2) Determination of the empirical formula of copper 
chloride hydrate (empirical formula) 

No 

Stoichiometric Relationships (1.2) Acid-base titration with standardization of NaOH 
solution 

No 

Stoichiometric Relationships (1.2) Back titration of an antacid No 

Atomic Structure Spectra analysis No 

Atomic Structure Isotopes and relative atomic mass Yes (Simulation, database) 

Chemical bonding and structure Molecular Model Lab - inorganics No 

Energetics Calorimetry – heat of neutralization, dissolution Yes (Data logging, graph plotting, spreadsheet) 

Energetics Entropy of Dissolution Yes (data logging, graph plotting) 



  

Energetics Frito calorie determination No 

Chemical kinetics Kinetics of dye fading Yes (Data logging, graph plotting, spreadsheet) 

Chemical kinetics Rate of reaction (student choice, inquiry) No 

Equilibrium Cobalt chloride equilibrium No 

Acids and bases Titration using different indicators No 

Acids and bases pH titration curves, determining Ka Yes (Data logging, graph plotting, spreadsheet) 

Acids and bases Acid rain and building materials No 

Redox processes Voltaic and electrolytic cells Yes (simulation) 

Redox processes Electroplating, Electrolysis No 

Redox processes Single replacement reactions No 

Organic chemistry Molecular model lab - organics No 

Organic chemistry Complex organic molecules Yes (simulation) 

Organic chemistry Synthesis of esters No 

Measuring and data processing Mass and volume relationships Yes (graph plotting, spreadsheet) 

Measuring and data processing Spectroscopic identification Yes (database - NMR) 

Option D Synthesis of aspirin No 



  

Option D Database Lab Yes (database) 

 
4. Laboratory facilities 

 
Describe the laboratory and indicate whether it is presently equipped to facilitate the practical work that you have indicated in the chart above. If it is not, 
indicate the timeline to achieve this objective and describe the safety measures that are applicable. 
Administration has been supportive with funding and the timeline to acquire all the necessary apparatus will be before we begin offering the diploma 
program. This included technology to support the ICT requirement. 
 
The Chemistry HL classroom has ample seating space with chemical resistance tables. Each student sits on a separate chair with two students to each 
table. The formal lab space encircles the room with four students sharing a sink. The lab is equipped with a fume hood, some electronic balances, spill 
control station, high quality eye protection (vented, splash-proof), aprons, eye wash station, fire extinguisher, emergency shower, emergency gas shut-
off, a smoke detector, fire sprinklers, and a fire alarm in the main hall (125ft.)  
 
There is a separate and adjacent prep room and chemical storage facilities, inaccessible to students. Each DP science course will be taught in a separate 
classroom. 
 
 

 
 
 

5. Other resources 

 
Indicate what other resources the school has to support the implementation of the subject and what plans there are to improve them, if needed. 

 

There are several computer labs on campus with up to date software. The plan is to add access to several scientific journals to facilitate the IA in 
science.  

 
 
 



  

6. Links to TOK 

 
You are expected to explore links between the topics of your subject and TOK. As an example of how you would do this, choose one topic from your course 
outline that would allow your students to make links with TOK. Describe how you would plan the lesson. 

 

Topic Link with TOK (including description of lesson plan) 

1 : Stoichiometric relationships How has scientific knowledge changed over time?   
Topic of the lesson : Combustion Reactions 
Have students research the phlogiston theory of combustion and what we know now about combustion in small 
groups. Lead class discussion of their findings. Students will be led to a discussion of how scientific knowledge changes 
over time. Students will give examples of other scientific knowledge that has changed over time (development of the 
atomic model.)  

2 : Atomic structure Topic of the lesson : The atom 
How do we know the structure of the atom? Atoms cannot be directly observed so how do we know? Students will 
discuss inferences based on indirect evidence and the technology we use to gather such evidence. 

 
7. Approaches to learning 

 
Every IB course should contribute to the development of students’ approaches to learning skills. As an example of how you would do this, choose one topic 
from your outline that would allow your students to specifically develop one or more of these skill categories (thinking, communication, social, self-management 
or research). 
 

Topic Contribution to the development of students’ approaches to learning skills (including one or more skill category) 

Topic 11 : Measurement and 
data processing 

AtL : Communication skills 
     Students will use appropriate forms of writing for different purposes and audiences. During the unit, students will 
gather and organize data for an experiment involving data. At the end of the experiment students will write a formal lab 
report. Students will also write a note to their parents about what they did in the experiment. The is allow students to vary 
the writing based on the purpose and audience. 



  

 
 
 

8. International mindedness 

 
Every IB course should contribute to the development of international-mindedness in students. As an example of how you would do this, choose one topic 
from your outline that would allow your students to analyse it from different cultural perspectives. Briefly explain the reason for your choice and what resources 
you will use to achieve this goal. 

 

Topic Contribution to the development of international mindedness (including resources you will use) 

Toic 8 : Acids and Bases This particular topic will allow students to explore the cultural and economic reasons for the pollution that leads to acid 
deposition. Many first world countries have the money and resources to stop the pollution, but do not, while many 
third world countries do not have the money or technology to reduce the pollution. 
 
Resource : internet, laptops, library 

 

9. Development of the IB learner profile 

 
Through the course it is also expected that students will develop the attributes of the IB learner profile. As an example of how you would do this, choose one 
topic from your course outline and explain how the contents and related skills would pursue the development of any attribute(s) of the IB learner profile that 
you will identify. 

 

Topic Contribution to the development of the attribute(s) of the IB learner profile 

Topic 9 : Redox processes Learner Profile attribute: Knowledgeable 
 
This unit will explore the uses of oxidation and reduction throughout the world including in extracting ore, determining, 
BOD, and electroplating. Students will become more knowledgeable about the applications of chemistry, specifically 
electrochemistry, in the world around them. 

 


