
IB CHEMISTRY YEAR 1 - Unit 4

IB Chemistry PLC Subject Group and Course Group 4 - Chemistry

Course Part
and Topic

8.1 - Theories of Acids and Bases
8.2 - Properties of Acids and Bases
8.3 - The pH Scale
8.4 - Strong and Weak Acids and Bases
8.5 - Acid Deposition

SL or HL / Year 1 or 2 SL Year 1 Dates
March to May
2023

Unit Description and Texts DP Assessment(s) for Unit

● Murphy et al. Oxford IB Diploma Programme: Chemistry
Course Companion, 2014 edition.

● Brown and Ford. Pearson Baccalaureate Standard Level
Chemistry, 2nd edition.

● Unit 04 Summative Project (focused on Acid Deposition)

INQUIRY: establishing the purpose of the unit

Transfer Goals

List here one to three big, overarching, long-term goals for this unit. Transfer goals are the major goals that ask students to “transfer” or apply their
knowledge, skills, and concepts at the end of the unit under new/different circumstances, and on their own without scaffolding from the teacher.

Phenomenon: Hydrochloric acid produces hydrogen gas when reacted with a metal, but produces carbon dioxide gas when reacted with limestone.

Statement of Inquiry: The human body uses acids and bases to regulate homeostasis.

1. Students can apply Bronsted-Lowry theory to deduce the conjugate base or conjugate acid in a chemical reaction.
2. Students can identify the acid and base needed to make different salts.
3. Students can perform an acid-base titration with an indicator to determine the concentration of an unknown acid or base.
4. Students can identify strong and weak acids or bases and discuss their relative properties.
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ACTION: teaching and learning through inquiry

Content / Skills / Concepts - Essential Understandings Learning Process

Check the boxes for any pedagogical approaches used
during the unit. Aim for a variety of approaches to help
facilitate learning.

Students will UNDERSTAND the following CONTENT:
● A Brønsted–Lowry acid is a proton / H+ donor and a Brønsted–Lowry base is a proton / H+ acceptor

● Amphiprotic species can act as both Brønsted–Lowry acids and bases

● A pair of species differing by a single proton is called a conjugate acid-base pair

● Most acids have observable characteristic chemical reactions with reactive metals, metal oxides,

metal hydroxides, hydrogen carbonates and carbonates

● Salt and water are produced in exothermic neutralization reactions

● Equations: pH = -log[H+] and [H+] = 10-pH

● A change of one pH unit represents a 10-fold change in [H+]

● pH values distinguish acidic, neutral, and alkaline solutions

● The ionic product constant, Kw = [H+][OH-] = 10-14 at 298 K

● Strong and weak acids and bases differ in the extent of ionization

● Strong acids and bases of equal concentrations have higher conductivities than weak acids and

bases

● A strong acid is a good proton donor and has a weak conjugate base, while a strong base is a good

proton acceptor and has a weak conjugate acid

● Rain is naturally acidic because of dissolved CO2 and has a pH of 5.6, while acid deposition has a pH

below 5.6

● Acid deposition is formed when nitrogen or sulfur oxides dissolve in water to form HNO3, HNO2,

H2SO4 and H2SO3

● Sources of the oxides of sulfur and nitrogen and the effects of acid deposition

Students will DEVELOP the following SKILLS:
● Deduce the Brønsted–Lowry acid and base in a chemical reaction
● Deduce the conjugate acid or conjugate base in a chemical reaction
● Differentiate between amphiprotic and amphoteric
● Balance chemical equations for the reaction of acids
● Identify the acid and base needed to make different salts
● Solve problems involving pH, [H+], and [OH-]
● Lab: Perform acid-base titrations with different indicators, including universal indicator, and a pH

meter
● Distinguish between strong and weak acids and bases in terms of the rates of their reactions with

metals, metal oxides, metal hydroxides, metal hydrogen carbonates and metal carbonates and their
electrical conductivities for solutions of equal concentrations

● Balance equations that describe the combustion of sulfur and nitrogen to their oxides and the
subsequent formation of H2SO3, H2SO4, HNO2 and HNO3

Learning experiences and strategies/planning for self-supporting
learning:

☒ Lecture

◻ Socratic seminar

☒ Small group/pair work

☒ PowerPoint lecture/notes

☒ Individual presentations

☒ Group presentations

☒ Student lecture/leading

◻ Interdisciplinary learning

Details:

Students will learn through a combination of presentations,
small group work, practice problems, and lab work.

☒ Other(s): practice problems, lab work

Formative assessment(s):

Short closer quizzes for each lesson
Daily formative checks
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● Distinguish between the pre-combustion and post-combustion methods of reducing sulfur oxides
emissions

● Deduce acid deposition equations for acid deposition with reactive metals and carbonates

Summative assessments:

Summative Project - LINK

Lab Report: Acid-Base Titration OR Lab Simulation Report

Differentiation:

☒ Affirm identity - build self-esteem

☒ Value prior knowledge

☒ Scaffold learning

☒ Extend learning

Details:

● SWD/504 – Accommodations Provided
● ELL – Reading & Vocabulary Support
● Intervention Support
● Extensions – Enrichment Tasks and Project

Approaches to Learning (ATL)

Check the boxes for any explicit approaches to learning connections made during the unit. For more information on ATL, please see the guide.

☒ Thinking

☒ Social

☒ Communication

☒ Self-management

☒ Research
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Details:

Students will be continuously challenged to develop higher-order thinking skills as they take prior knowledge, combine it with new content, and
synthesize a lab report.

Students will build social groups through group work and intentional reflection activities.

Students will communicate their findings to their peers in the form of small-group presentations.

Students will continue to work on self-management and organization skills.

Students will complete background research for their lab report.

Language and Learning

Check the boxes for any explicit language and
learning connections made during the unit. For
more information on the IB’s approach to
language and learning, please see the guide.

TOK Connections

Check the boxes for any explicit TOK
connections made during the unit

CAS Connections

Check the boxes for any explicit CAS
connections. If you check any of the boxes,
provide a brief note in the “details” section
explaining how students engaged in CAS for
this unit.

☒ Activating background knowledge

☒ Scaffolding for new learning

☒ Acquisition of new learning through practice

☒ Demonstrating proficiency

Details:

Content and vocabulary introduced in previous
science courses will be used in this unit.

Students will acquire new vocabulary.

◻ Personal and shared knowledge

☒ Ways of knowing

◻ Areas of knowledge

◻ The knowledge framework

Details:

TOK knowledge questions will be included as
discussion options for each lesson.

☒ Creativity

◻ Activity

◻ Service

Details:

Students may apply creativity in their lab
work.
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Students will continually demonstrate
proficiency with chemistry vocabulary in class
discussions and group work.

Resources

List and attach (if applicable) any resources used in this unit

● Textbooks (Oxford and Pearson - see page 1)
● Laboratory resources
● Online notes and videos (Schoology)

REFLECTION: considering the planning, process, and impact of the inquiry

What worked well

List the portions of the unit (content, assessment,
planning) that were successful

What didn’t work well

List the portions of the unit (content, assessment,
planning) that were not as successful as hoped

Notes / Changes / Suggestions

List any notes, suggestions, or considerations for
the future teaching of this unit

● ● ●
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