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Corresponding International Baccalaureate Programme Topics

A. IB Middle Years Programme — Sciences (Years 1-5, ages 11-16)

The MYP Sciences framework organizes content around four Key Concepts (Change,
Relationships, Systems, Communities), six discipline-specific Related Concepts, and six
Global Contexts. Each lab below is mapped to its primary Key Concept, the two most
relevant Related Concepts, and the Global Context the lab speaks to most clearly.
Approximate MYP year is provided as a curriculum-planning hint.

MYP Biology
Lab MYP Key Related
No Lab Name Year Concept Concepts Global Context
4 Osmosis 3-5 Systems Balance, Scientific &
Function technical
innovation
21 Centrifugation 4-5 Change Form, Function Scientific &
technical
innovation
23 Blood and blood 4-5 Systems Function, Form Identities and
groups relationships
24 Observation of 1-3 Systems Form, Function Scientific &
animal cells technical
innovation
25 Observation of plant  1-3 Systems Form, Function Scientific &
cells technical
innovation
26 Vegetal DNA 4-5 Relationshi Form, Function Scientific &
ps technical
innovation
27 Germination 1-3 Change Environment,  Orientation in
Balance space and time
28  Analysis of stools 4-5 Systems Function, Identities and
Balance relationships
29 Observation of saliva 3-5 Systems Function, Identities and
Energy relationships
30 Chemistry of river 3-5 Systems Environment, Globalization and
water Balance sustainability
31 Kohler illumination 3-5 Relationshi Form, Function Scientific &
(TBD 2026) ps technical
innovation
32 Focusing microscope 3-5 Relationshi Form, Function Scientific &
(TBD 2026) ps technical
innovation
33 Observation of river  3-5 Systems Environment, Globalization and

7|Page



f.,
—

water (TBD 2026) Balance sustainability
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MYP Chemistry
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Lab MYP Key Related
No Lab Name Year Concept Concepts Global Context
5 Identification of 3-5 Change Patterns, Scientific &
elements through bright Models technical
flames innovation
6 Gas identification 3-5 Change Patterns, Scientific &
Transformation technical
innovation
7 Separation of solid and 1-3  Change Transformation, Scientific &
liquid products Function technical
innovation
8 Separation of products 3-4  Change Transformation, Scientific &
by boiling point 1 Energy technical
innovation
9 Separation of products 4-5 Change Transformation, Scientific &
by boiling point 2 Energy technical
innovation
10 Melting point and 1-3  Relationshi Patterns, Scientific &
density ps Models technical
innovation
11 Density 1-3  Relationshi Patterns, Scientific &
ps Movement technical
innovation
12  Physical propertiesand 1-3 Change Patterns, Scientific &
identification of Function technical
products innovation
13  Nutrients 3-4  Systems Function, Identities and
Patterns relationships
14 Heavy metal extraction 4-5 Change Transformation, Globalization
Function and
sustainability
15 Metal properties 1-3  Relationshi Patterns, Scientific &
ps Function technical
innovation
16 The law of conservation 1-3  Change Models, Scientific &
of mass Patterns technical
innovation
38 Preparation of solution 1-3  Change Transformation, Scientific &
by dissolution Models technical
innovation
39 Changing the solubility 3-4  Change Transformation, Scientific &
of a solid Energy technical
innovation
40 Precipitation 3-4 Change Transformation, Scientific &

9|Page



41

43

46

47

48

49

50

51

52

53

54

55

56

57

59

Preparation of a
solution

Dilutions

pH

Acid-base titration 1

pH of strong and weak
acids

Using pH indicators

Conductivity and pH

Stoichiometry

Acid-base titration 2

The pressure of gases

The relationship
between volume and
pressure of a gas 1

The relationship
between volume and
pressure of a gas 2

The relationship
between a gas’
temperature and its
volume

The relationship
between gas solubility
and temperature

Reaction speed and

1-3

1-3

1-3

3-5

3-5

1-3

3-5

3-5

4-5

3-4

3-4

3-4

3-4

3-5

4-5

Change

Relationshi
ps

Change

Change

Change

Change

Relationshi
ps

Change

Change

Relationshi
ps

Relationshi
ps

Relationshi
ps

Relationshi
ps
Relationshi
ps

Change

Patterns

Models,
Function

Models,
Patterns

Patterns,
Models

Transformation,
Models

Patterns,
Models

Patterns,
Models

Patterns,
Function

Models,
Transformation

Transformation,
Models

Patterns,
Energy

Patterns,
Models

Patterns,
Models

Patterns,
Energy

Patterns,
Energy

Transformation,

f.,
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technical
innovation
Scientific &
technical
innovation
Scientific &
technical
innovation
Scientific &
technical
innovation
Scientific &
technical
innovation
Scientific &
technical
innovation
Scientific &
technical
innovation
Scientific &
technical
innovation
Scientific &
technical
innovation
Scientific &
technical
innovation
Scientific &
technical
innovation
Scientific &
technical
innovation
Scientific &
technical
innovation
Scientific &
technical
innovation

Scientific &
technical
innovation

Scientific &
10| Page
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enthalpy Energy technical
innovation
60 Reaction rate between 3-5 Change Models, Scientific &
molecules Movement technical
innovation
61 The influence of contact 3-4 Change Patterns, Scientific &
surface on reaction rate Movement technical
1 innovation
62 The influence of contact 3-4  Change Patterns, Scientific &
surface on reaction rate Movement technical
2 innovation
63 The influence of 3-4 Change Patterns, Scientific &
concentration on Movement technical
reaction rate 1 innovation
64 The influence of 3-4 Change Patterns, Scientific &
concentration on Movement technical
reaction rate 2 innovation
65 Hess's Law 4-5 Change Energy, Models Scientific &
technical
innovation
66 Endothermic & 3-5 Change Energy, Scientific &
exothermic reactions Transformation technical
innovation
67 Specific heat capacity 3-5 Relationshi Energy, Scientific &
ps Patterns technical
innovation
70  The qualitative aspect 4-5  Systems Patterns, Scientific &
of chemical equilibrium Balance technical
innovation
71  Le Chatelier’'s principle 4-5  Systems Patterns, Scientific &
Balance technical
innovation
72  Water electrolysis 4-5 Change Transformation, Scientific &
Energy technical
innovation
73 Conductivity 3-5 Relationshi Patterns, Scientific &
ps Function technical
innovation
MYP Physics
Lab MYP Key Related
No Lab Name Year Concept Concepts Global Context
74  Reading a resistor 3-4  Systems Models, Scientific &
Function technical
innovation

l1|Page



75

76

77

78

79

80

81

110

82

83

84

85

86

87

88

Electrical circuit assembly

Assembling an electrical
circuit in parallel

Impact of current on the
brightness of a lamp

Static electricity

Magnetic fields

Solenoids

Energy efficiency

Kirchhoff law

Effective force

The mechanical energy of
a moving object

Constant acceleration

The relationship between
the deformation of a
spring and the restoring
force

The operation of a hoist

Mechanical advantage in
theater stage design

The relationship between
the resultant force and
acceleration

3-4

3-4

3-4

3-4

3-5

4-5

4-5

3-5

3-5

3-5

3-5

3-5

Systems
Systems
Relationshi
ps

Change
Relationshi

ps
Relationshi
ps
Systems
Systems
Relationshi
ps

Change

Change

Relationshi
ps

Systems

Systems

Relationshi
ps

Models,
Function

Models,
Function

Energy,
Function

Force, Models

Force, Models

Force,
Function

Energy,

Consequences

Models,
Patterns

Force,
Movement

Energy,
Movement

Movement,
Patterns

Force,
Patterns

Force,
Movement

Force,
Function

Force,
Movement
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Scientific &
technical
innovation
Scientific &
technical
innovation
Scientific &
technical
innovation
Scientific &
technical
innovation
Scientific &
technical
innovation
Scientific &
technical
innovation

Globalization
and
sustainability
Scientific &
technical
innovation
Scientific &
technical
innovation
Scientific &
technical
innovation
Scientific &
technical
innovation
Scientific &
technical
innovation

Scientific &
technical
innovation

Personal &
cultural
expression
Scientific &
technical
innovation
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91 Kinetic energy 3-5 Change Energy, Scientific &
Movement technical
innovation
92 Reverse bungee (TBD 3-5 Change Energy, Force Scientific &
2026) technical
innovation
106 Rolling motion on inclined 3-5 Change Movement, Scientific &
ramps Energy technical
innovation
B. IB Diploma Programme — Sciences (ages 16-18)
IB DP Biology
Program Lab
Topic me Syllabus Reference No Lab Name
Cells DP Cell structure 24 Observation of
Biology animal cells
Cells DP Cell structure 25 Observation of plant
Biology cells
Cells and diffusion DP Membrane transport, cell 4 Osmosis
Biology structure
Cycles and DP Reproduction, adaptation 27 Germination
reproduction Biology
Cycles, DP Transfer of energy and 33 Observation of river
Ecosystems Biology matter water
Enzymes DP Enzyme activity 29 Observation of
Biology saliva
Genetics DP DNA replication, 26 Vegetal DNA
Biology inheritance
Human systems DP Integration of body 23 Blood and blood
Biology systems groups
Human systems DP Integration of body 21 Centrifugation
Biology systems
Organisms DP Metabolism and digestion 28 Analysis of stools
Biology
Organisms, DP Macronutrients, enzymes 13 Nutrients
metabolism Biology
Sustainability DP Ecosystems, 30 Chemistry of river
Biology sustainability water
IB DP Chemistry
Lab
Topic Programme Syllabus Reference No Lab Name

13| Page



Mixtures and
separation

Distillation

Fractional
distillation

Physical constants

Identification by
physical
properties

Emission spectra

The mole and
concentration

The mole and
concentration

Dilution

Gas density

Gas pressure

DP
Chemistry

DP
Chemistry

DP
Chemistry

DP
Chemistry

DP
Chemistry

DP
Chemistry

DP
Chemistry

DP
Chemistry

DP
Chemistry

DP
Chemistry

DP
Chemistry

Structure 1.1 —
Elements, compounds
and mixtures;
separation techniques

Structure 1.1 —
Separation techniques;
Structure 2.2 —
Intermolecular forces
and boiling point

Structure 1.1 —
Separation techniques;
Structure 2.2 —
Intermolecular forces
and boiling point

Structure 1.1 — Pure

substances; Structure
2.2 — Intermolecular

forces, melting point

and density

Structure 1.1 — Pure
substances and
mixtures; Structure 2.2
— Physical properties
and bonding

Structure 1.3 —
Electron
configurations; line
emission spectra of
the elements

Structure 1.4 —
Counting particles by
mass: the mole; molar
concentration

Structure 1.4 —
Counting particles by
mass: the mole;
dissolution and dilution

Structure 1.4 —
Counting particles by
mass: the mole;
dilution calculations

Structure 1.5 — Ideal
gases; molar volume
and density of a gas

Structure 1.5 — Ideal
gases; pressure and
the kinetic model

10

12

38

41

43

11

53
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Separation of solid
and liquid products

Separation of
products by boiling
point 1

Separation of
products by boiling
point 2

Melting point and
density

Physical properties
and identification of
products

Identification of
elements through
bright flames

Preparation of
solution by
dissolution

Preparation of a
solution

Dilutions

Density

The pressure of
gases

14| Page



Boyle’s law

Boyle’s law

Charles’s law

Gas solubility

Selective

precipitation

Precipitation

Electrolytes

Solubility

Metals and
periodicity

Organic
compounds in
food

Calorimetry

Calorimetry

DP
Chemistry

DP
Chemistry

DP
Chemistry

DP
Chemistry

DP
Chemistry

DP

Chemistry

DP
Chemistry

DP
Chemistry

DP
Chemistry

DP
Chemistry

DP
Chemistry

DP
Chemistry

Structure 1.5 — Ideal
gases; pressure-
volume relationship

Structure 1.5 — Ideal
gases; pressure-
volume relationship

Structure 1.5 — Ideal
gases; temperature-
volume relationship

Structure 1.5 — Ideal
gases; Structure 2.2 —
Intermolecular forces
and solubility

Structure 2.1 — The
ionic model; Reactivity
2.1 — gravimetric
determination

Structure 2.1 — The
ionic model; solubility
of ionic compounds

Structure 2.1 — The
ionic model; Structure
2.2 — The covalent
model; electrical
conductivity

Structure 2.2 —
Intermolecular forces;
solubility and the
effect of temperature

Structure 2.3 — The
metallic model;
Structure 3.1 —
Periodicity; Reactivity
3.2 — reactivity series
Structure 3.2 —
Functional groups:
carbohydrates, lipids
and proteins

Reactivity 1.1 —
Measuring enthalpy
changes; Reactivity
2.2 — rate of reaction

Reactivity 1.1 —
Measuring enthalpy

54

55

56

57

14

40

73

39

15

13

59

60
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The relationship

between volume
and pressure of a
gas 1

The relationship
between volume
and pressure of a
gas 2

The relationship
between a gas’
temperature and its
volume

The relationship
between gas
solubility and
temperature

Heavy metal
extraction

Precipitation

Conductivity

Changing the
solubility of a solid

Metal properties

Nutrients

Reaction speed and
enthalpy

Reaction rate
between molecules

15| Page



Endothermic and

exothermic
change

Specific heat

capacity

Energy cycles

Conservation of

mass

Stoichiometry

Surface area and

rate

Surface area and

rate

Concentration and

rate

Concentration and

rate
Solubility
equilibrium

Le Chatelier’'s

principle

pH

DP
Chemistry

DP
Chemistry
DP
Chemistry
DP
Chemistry

DP
Chemistry

DP
Chemistry

DP
Chemistry

DP
Chemistry

DP
Chemistry

DP
Chemistry

DP
Chemistry

DP

changes; enthalpy of
reaction

Reactivity 1.1 —
Measuring enthalpy
changes; sign of AH

Reactivity 1.1 —
Measuring enthalpy
changes; specific heat
capacity

Reactivity 1.2 —
Energy cycles in
reactions; Hess's law

Reactivity 2.1 — How
much? The amount of
chemical change;

conservation of mass

Reactivity 2.1 — How
much? The amount of
chemical change;
limiting reactant

Reactivity 2.2 — How
fast? The rate of
chemical change;
particle size

Reactivity 2.2 — How
fast? The rate of
chemical change;
particle size

Reactivity 2.2 — How
fast? The rate of
chemical change;
collision theory

Reactivity 2.2 — How
fast? The rate of
chemical change;
Reactivity 1.1 —
calorimetry

Reactivity 2.3 — How
far? The extent of
chemical change;
dynamic equilibrium
Reactivity 2.3 — How
far? The extent of
chemical change; Le
Chatelier’s principle
Reactivity 3.1 —

66

67

65

16

51

61

62

63

64

70

71

46
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Endothermic &
exothermic
reactions

Specific heat
capacity

Hess’'s Law

The law of
conservation of
mass

Stoichiometry

The influence of
contact surface on
reaction rate 1

The influence of
contact surface on
reaction rate 2

The influence of
concentration on
reaction rate 1

The influence of
concentration on
reaction rate 2

The qualitative
aspect of chemical
equilibrium

Le Chatelier’s
principle

pH
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Chemistry Proton transfer
reactions; the pH scale
Acid-base titration DP Reactivity 3.1 — 47 Acid-base titration 1
Chemistry Proton transfer
reactions; colorimetric
determination of pH
Strong and weak  DP Reactivity 3.1 — 48 pH of strong and
acids Chemistry Proton transfer weak acids
reactions; strength
versus concentration
Acid-base DP Reactivity 3.1 — 49 Using pH indicators
indicators Chemistry Proton transfer
reactions; indicators
and colour change
Acids, bases and DP Reactivity 3.1 — 50 Conductivity and pH
salts Chemistry Proton transfer
reactions; Structure
2.1 — ions in solution
Acid-base titration DP Reactivity 3.1 — 52 Acid-base titration 2
Chemistry Proton transfer
reactions; Reactivity
2.1 — volumetric
analysis
Qualitative gas DP Reactivity 3.2 — 6 Gas identification
tests Chemistry Electron transfer
reactions
(combustion);
Reactivity 3.1 —
proton transfer
(limewater)
Electrolysis DP Reactivity 3.2 — 72 Water electrolysis
Chemistry Electron transfer
reactions; electrolysis
of water
IB DP Physics
Lab
Topic Programme Syllabus Reference No Lab Name
Uniformly DP Physics A.1 — Kinematics; 84 Constant
accelerated equations of uniformly acceleration
motion accelerated motion
Projectile motion ~ DP Physics  A.1 — Kinematics; 88 The relationship
independence of between the
horizontal and vertical resultant force and
motion acceleration
Projectile motion DP Physics A.1 — Kinematics; 91 Kinetic energy
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Resolving forces

Hooke's law

Simple machines

Mechanical
advantage

Conservation of
mechanical
energy

Efficiency

Elastic potential
energy

Rolling motion

Resistance

Series circuits

Parallel circuits

DP Physics

DP Physics

DP Physics

DP Physics

DP Physics

DP Physics

DP Physics

DP Physics

DP Physics

DP Physics

DP Physics

projectile motion and
the effect of fluid
resistance

A.2 — Forces and
momentum;
components of weight
on an inclined plane

A.2 — Forces and
momentum; elastic
restoring force

A.2 — Forces and
momentum;
equilibrium; A.3 —
work, energy and
efficiency

A.2 — Forces and
momentum; free-body
diagrams; A.1 —
kinematics

A.3 — Work, energy
and power; kinetic and
gravitational potential
energy

A.3 — Work, energy
and power; efficiency;
B.5 — current and
circuits

A.3 — Work, energy
and power; elastic
potential energy

A.4 — Rigid body
mechanics (HL);
rotational kinetic
energy; A.3 — energy
conservation

B.5 — Current and

circuits; resistance and
resistors

B.5 — Current and
circuits; Ohm’s law
and the loop rule
B.5 — Current and
circuits; current
division in parallel
branches

82

85

86

87

83

81l

92

106

74

75

76

f.,
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Effective force

The relationship
between the
deformation of a
spring and the
restoring force

The operation of a
hoist

Mechanical
advantage in
theater stage
design

The mechanical
energy of a moving
object

Energy efficiency

Reverse bungee
(TBD 2026)

Rolling motion on
inclined ramps

Reading a resistor

Electrical circuit
assembly

Assembling an
electrical circuit in
parallel
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Electrical power DP Physics B.5 — Current and 77 Impact of current on
circuits; current, the brightness of a
potential difference lamp
and power

Kirchhoff's laws DP Physics B.5 — Current and 110 Kirchhoff law

circuits; Kirchhoff's
junction and loop rules
Electrostatics DP Physics D.2 — Electric and 78 Static electricity
magnetic fields;
charge and Coulomb’s
law
Magnetic fields DP Physics D.2 — Electric and 79 Magnetic fields
magnetic fields; field
lines and field
mapping
Electromagnets DP Physics D.2 — Electric and 80 Solenoids
magnetic fields;
magnetic effect of an
electric current

IB Codes Legend

MYP Key Concepts organize content at the broadest level: Change, Relationships,
Systems, Communities.

MYP Related Concepts (Sciences):

* Biology: Balance, Consequences, Energy, Environment, Evidence, Form, Function,
Interaction, Models, Movement, Patterns, Transformation

* Chemistry: Balance, Conditions, Consequences, Energy, Evidence, Form, Function,
Interaction, Models, Movement, Patterns, Transformation

* Physics: Consequences, Development, Energy, Environment, Evidence, Form,
Function, Interaction, Models, Movement, Patterns, Transformation

MYP Global Contexts: Identities and relationships; Orientation in space and time;
Personal and cultural expression; Scientific and technical innovation; Globalization and
sustainability; Fairness and development.

DP codes map to the current (2023) IB curriculum themes: Structure (1.1-1.5, 2.1-2.4,
3.1-3.2) and Reactivity (1.1-1.4, 2.1-2.3, 3.1-3.4) for Chemistry; A (Forces, energy,
momentum), B (Particulate matter), C (Wave behaviour), D (Fields), E (Nuclear and
quantum) for Physics; the four major DP Biology themes (Unity and diversity, Form and
function, Interaction and interdependence, Continuity and change) for Biology.

19| Page
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Next Generation Science Standards (NGSS)
Disciplinary Core Ildeas (DCIl) Arrangements Mapping

This section deepens the existing DCI-level mapping in three ways:

1. Performance Expectations (PEs) are named explicitly. PE codes follow the format
[HS|MS]-[subject]-[number], e.qg., HS-PS1-2 means “High School Physical Science 1,
Performance Expectation 2.”

2. Science and Engineering Practices (SEPs) are tagged per lab. NGSS defines 8
SEPs; the most directly engaged are listed.

3. Crosscutting Concepts (CCCs) are tagged per lab. NGSS defines 7 CCCs.

Where a lab is appropriate for both middle school and high school audiences, both MS-

and HS- PEs are listed.

A. NGSS Mapping (in order of Proteus Labs)

Tutorials and Introductory Skills

La Primary Secondar

b Lab Name PE(s) y PE(s) SEPs CCCs

1 Balance HS- MS-PS1-7 SEP 3 (Planning CCC 3 (Scale,
Tutorial ETS1-1 investigations); SEP 5 proportion,

(Mathematics) quantity)

2 Introduction HS- MS-PS1-3 SEP 3 (Planning CCC1

Tutorial ETS1-1; investigations) (Patterns); CCC
HS-PS1- 6 (Structure
3 and function)

3  Volume HS-PS1- MS-PS1-1 SEP 3 (Planning CCC 3 (Scale,

Tutorial 3 investigations); SEP 5 proportion,
(Mathematics) quantity)

34 Introduction to HS- — SEP 1 (Asking questions CCC 6
laboratory ETS1-1 and defining problems);  (Structure and
safety SEP 8 (Communicating function)

information)

42 Introduction to HS- — SEP 3 (Planning CCCeo
laboratory ETS1-1 investigations); SEP 8 (Structure and
instruments (Communicating function)

information)
Chemical and Physical Properties

La Primary Secondar

b Lab Name PE(s) y PE(s) SEPs CCCs

4 Osmosis HS-LS1- MS-LS1-3 SEP 2 (Developing CCC 4 (Systems

2; HS- models); SEP 4 and system
LS1-3 (Analyzing data) models); CCC 7

(Stability and

20| Page



10

11

12

13

14

15

16

Identification of
elements
through bright
flames

Gas HS-PS1-

identification 3

Separation of
solid and liquid 3
products

Separation of
products by 3
boiling point 1

Separation of
products by 3
boiling point 2
Melting point

and density 3

Density

Physical
properties and 3
identification of
products

Nutrients

Heavy metal
extraction

Metal properties

The law of
conservation of 7
mass

HS-PS1-
1; HS-
PS4-3

HS-PS1-

HS-PS1-

HS-PS1-

HS-PS1-

HS-PS1-

HS-PS1-

HS-LS1-

HS-PS1-
2; HS-
ESS3-4

HS-PS1-
1; HS-
PS1-2

HS-PS1-

MS-PS1-1

MS-PS1-2

MS-PS1-2

MS-PS1-4

MS-PS1-4

MS-PS1-1

MS-PS1-1

MS-PS1-1;

MS-PS1-2

MS-LS1-7

MS-PS1-2

MS-PS1-2

MS-PS1-5

SEP 4 (Analyzing
data); SEP 8
(Communicating
information)

SEP 4 (Analyzing
data); SEP 6
(Constructing
explanations)

SEP 3 (Planning
investigations)

SEP 3 (Planning
investigations); SEP
5 (Mathematics)

SEP 3 (Planning
investigations); SEP
5 (Mathematics)

SEP 4 (Analyzing
data); SEP 5
(Mathematics)

SEP 4 (Analyzing
data); SEP 5
(Mathematics)

SEP 4 (Analyzing
data); SEP 6
(Constructing
explanations)

SEP 4 (Analyzing
data); SEP 6
(Constructing
explanations)

SEP 3 (Planning
investigations); SEP
6 (Constructing
explanations)

SEP 4 (Analyzing
data); SEP 6
(Constructing
explanations)

SEP 5 (Mathematics);
SEP 6 (Constructing
explanations)

f.,
—

change)
CCC 1 (Patterns)

CCC 1 (Patterns);
CCC 6 (Structure
and function)

CCC 6 (Structure
and function)

CCC 5 (Energy
and matter); CCC
7 (Stability and
change)

CCC 5 (Energy
and matter)

CCC 1 (Patterns);
CCC 6 (Structure
and function)
CCC 3 (Scale,
proportion,
quantity)

CCC 1 (Patterns);
CCC 6 (Structure
and function)

CCC 5 (Energy
and matter); CCC
6 (Structure and
function)

CCC 5 (Energy
and matter)

CCC 1 (Patterns);
CCC 6 (Structure
and function)

CCC 5 (Energy
and matter)
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Biology

La Primary Secondary

b Lab Name PE(s) PE(s) SEPs CCCs

21 Centrifugation HS-LS1-2 MS-LS1-2 SEP 3 (Planning CCC 6 (Structure

investigations) and function)

23 Blood and HS-LS1-2 MS-LS1-3 SEP 4 (Analyzing CCC 4 (Systems
blood groups data); SEP 6 and system

(Constructing models); CCC 6
explanations) (Structure and
function)

24 Observation of HS-LS1-2 MS-LS1-1; SEP 2 (Developing CCC 4 (Systems
animal cells MS-LS1-2 models); SEP 6 and system

(Constructing models); CCC 6
explanations) (Structure and
function)

25 Observation of HS-LS1-2 MS-LS1-1; SEP 2 (Developing CCC 4 (Systems
plant cells MS-LS1-2 models); SEP 6 and system

(Constructing models); CCC 6
explanations) (Structure and
function)

26 Vegetal DNA HS-LS3-1 MS-LS3-1  SEP 1 (Asking CCC 6 (Structure

questions); SEP 3 and function)
(Planning
investigations)
27 Germination HS-LS1-5 MS-LS1-5 SEP 3 (Planning CCC 5 (Energy
investigations); SEP 4 and matter);
(Analyzing data) CCC 7 (Stability
and change)

28 Analysis of HS-LS1-7 MS-LS1-7 SEP 6 (Constructing CCC 5 (Energy
stools explanations); SEP 8 and matter)

(Communicating
information)

29 Observation of HS-LS1-6 MS-LS1-7 SEP 3 (Planning CCC 5 (Energy
saliva investigations); SEP 4 and matter);

(Analyzing data) CCC 6 (Structure
and function)

30 Chemistry of HS-LS2-7; MS-LS2-1; SEP 4 (Analyzing CCC 2 (Cause
river water HS-ESS3- MS-ESS3-  data); SEP 7 and effect); CCC

3; HS- 3 (Engaging in 4 (Systems and
ESS3-4 argument from system models)
evidence)

31 Kohler MS-LS1-1 — SEP 3 (Planning CCC 6 (Structure
illumination investigations) and function)
(TBD 2026)

32 Focusing MS-LS1-1 — SEP 3 (Planning CCC 6 (Structure
microscope investigations) and function)
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(TBD 2026)

33 Observation of HS-LS2-7 MS-LS2-1  SEP 4 (Analyzing CCC 4 (Systems
river water data); SEP 7 and system
(TBD 2026) (Engaging in models)

argument from
evidence)
Solutions

La Primary Secondar

b Lab Name PE(s) y PE(s) SEPs CCGCs

38 Preparation of HS- MS-PS1-4 SEP 3 (Planning CCC 5 (Energy and
solution by PS1-3 investigations); SEP  matter)
dissolution 5 (Mathematics)

39 Changing the HS- MS-PS1-4 SEP 4 (Analyzing CCC 2 (Cause and
solubility of a PS1-5 data) effect); CCC 5
solid (Energy and

matter)

40 Precipitation HS- MS-PS1-2 SEP 6 (Constructing CCC 5 (Energy and

PS1-2 explanations) matter)

41 Preparation ofa HS- MS-PS1-1 SEP 5 (Mathematics) CCC 3 (Scale,
solution PS1-7 proportion,

quantity)

43 Dilutions HS- MS-PS1-1 SEP 5 (Mathematics) CCC 3 (Scale,

PS1-7 proportion,
quantity)
Acids and Bases

La Primary Secondar

b Lab Name PE(s) y PE(s) SEPs CCCs

46 pH HS-PS1-2 MS-PS1-2 SEP 3 (Planning CCC1

investigations); SEP 4 (Patterns)
(Analyzing data)

47 Acid-base HS-PS1- MS-PS1-2 SEP 3 (Planning CCC 3 (Scale,

titration 1 2; HS- investigations); SEP 5 proportion,
PS1-7 (Mathematics) quantity)

48 pH of strong HS-PS1-5 MS-PS1-2 SEP 4 (Analyzing data); CCC1
and weak acids SEP 6 (Constructing (Patterns)

explanations)

49 Using pH HS-PS1-2 MS-PS1-2 SEP 4 (Analyzing data) CCC1
indicators (Patterns)

50 Conductivity HS-PS1-2 MS-PS1-2 SEP 4 (Analyzing data) CCC 2 (Cause
and pH and effect)

51 Stoichiometry  HS-PS1-7 MS-PS1-5 SEP 5 (Mathematics); CCC 5 (Energy

SEP 6 (Constructing
explanations)

and matter)
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52 Acid-base HS-PS1- MS-PS1-2 SEP 3 (Planning CCC 5 (Energy

titration 2 2; HS- investigations); SEP 5 and matter)
PS1-7 (Mathematics)
Gases

La Primary  Secondar

b Lab Name PE(s) y PE(s) SEPs CCCs

53 The pressure of HS-PS1- MS-PS1-4 SEP 4 (Analyzing CCC 5 (Energy
gases 3; HS- data); SEP 5 and matter)

PS3-2 (Mathematics)

54 The relationship HS-PS3-2 MS-PS1-4 SEP 4 (Analyzing CCC1
between volume data); SEP 5 (Patterns); CCC
and pressure of a (Mathematics) 5 (Energy and
gas 1 matter)

55 The relationship HS-PS3-2 MS-PS1-4 SEP 4 (Analyzing CCC1
between volume data); SEP 5 (Patterns); CCC
and pressure of a (Mathematics) 5 (Energy and
gas 2 matter)

56 The relationship HS-PS3-2 MS-PS1-4 SEP 4 (Analyzing CCC1
between a gas’ data); SEP 5 (Patterns); CCC
temperature and its (Mathematics) 5 (Energy and
volume matter)

57 The relationship HS-PS1- MS-PS1-4 SEP 4 (Analyzing CCC1
between gas 5; HS- data) (Patterns); CCC
solubility and PS3-2 5 (Energy and
temperature matter)

Kinetics and Thermodynamics

La Primary Secondary

b Lab Name PE(s) PE(s) SEPs CCCs

59 Reaction rate and HS-PS1- MS-PS1-6 SEP 3 (Planning CCC 5 (Energy
enthalpy 4; HS- investigations); SEP  and matter);

PS1-5 6 (Constructing CCC7
explanations) (Stability and
change)

60 Reaction rate HS-PS1- MS-PS1-2  SEP 2 (Developing CCC 2 (Cause
between 5 models); SEP 4 and effect)
molecules (Analyzing data)

61 The influence of = HS-PS1- MS-PS1-2  SEP 3 (Planning CCC 2 (Cause
contact surface 5 investigations); SEP  and effect)
on reaction rate 1 4 (Analyzing data)

62 The influence of = HS-PS1- MS-PS1-2  SEP 3 (Planning CCC 2 (Cause
contact surface 5 investigations); SEP  and effect)
on reaction rate 2 4 (Analyzing data)

63 The influence of = HS-PS1- MS-PS1-2  SEP 3 (Planning CCC 2 (Cause
concentrationon 5 investigations); SEP  and effect)
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reaction rate 1

4 (Analyzing data)

f.,
—

64 The influence of HS-PS1- MS-PS1-2  SEP 3 (Planning CCC 2 (Cause
concentrationon 5 investigations); SEP  and effect)
reaction rate 2 4 (Analyzing data)

65 Hess’s Law HS-PS1- MS-PS1-6 SEP 5 (Mathematics); CCC 5 (Energy

4 SEP 6 (Constructing and matter)
explanations)

66 Endothermic & HS-PS1- MS-PS1-6 SEP 3 (Planning CCC 5 (Energy
exothermic 4 investigations); SEP and matter)
reactions 6 (Constructing

explanations)
67 Specific heat HS-PS3- MS-PS3-3; SEP 5 (Mathematics) CCC 5 (Energy
capacity 4 MS-PS3-4 and matter);
CCC7
(Stability and
change)
Chemical Equilibrium

La Primar Secondar

b Lab Name y PE(s) vy PE(s) SEPs CCGCs

70 The qualitative  HS- — SEP 2 (Developing CCC 7 (Stability
aspect of PS1-6 models); SEP 6 and change)
chemical (Constructing
equilibrium explanations)

71 Le Chatelier’s HS- — SEP 3 (Planning CCC 2 (Cause
principle PS1-6 investigations); SEP 7 and effect);

(Engaging in argument  CCC 7 (Stability
from evidence) and change)

Electrochemistry

La Primary Secondary

b Lab Name PE(s) PE(s) SEPs CCCs

72 Water HS-PS1-2; MS-PS1-2  SEP 3 (Planning CCC5
electrolysis  HS-PS3-1 investigations); SEP 6 (Energy and

(Constructing explanations) matter)

73 Conductivit HS-PS1-2; MS-PS1-2 SEP 4 (Analyzing data) CCC 2
y HS-PS3-3 (Cause and

effect)

Electricity

La Primary Secondary

b Lab Name PE(s) PE(s) SEPs CCGCs

74 Reading a HS-PS3- MS-PS3-3 SEP 8 CCC 6 (Structure
resistor 3 (Communicating and function)

information)
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75 Electrical HS-PS3- MS-PS3-3  SEP 2 (Developing CCC 4 (Systems
circuit 3 models); SEP 3 and system
assembly (Planning models)

investigations)

76 Assembling an HS-PS3- MS-PS3-3 SEP 2 (Developing CCC 4 (Systems
electrical 3 models); SEP 3 and system
circuit in (Planning models)
parallel investigations)

77 Impact of HS-PS3- MS-PS3-3  SEP 4 (Analyzing CCC 2 (Cause and
currentonthe 3 data) effect); CCC 5
brightness of a (Energy and
lamp matter)

78 Static HS-PS2- MS-PS2-3  SEP 2 (Developing CCC 2 (Cause and
electricity 4 models); SEP 3 effect)

(Planning
investigations)
79 Magnetic fields HS-PS2- MS-PS2-3; SEP 2 (Developing CCC 2 (Cause and
5 MS-PS2-5 models); SEP 3 effect); CCC 6
(Planning (Structure and
investigations) function)
80 Solenoids HS-PS2- MS-PS2-3  SEP 2 (Developing CCC 4 (Systems
5; HS- models); SEP 3 and system
PS3-5 (Planning models); CCC 6
investigations) (Structure and
function)

81 Energy HS-PS3- MS-PS3-3  SEP 4 (Analyzing CCC 5 (Energy
efficiency 3 data); SEP 6 and matter)

(Constructing

explanations)
11 Kirchhoff law HS-PS3- MS-PS3-3  SEP 5 CCC 4 (Systems
0 3 (Mathematics); SEP  and system

6 (Constructing models); CCC 5

explanations) (Energy and

matter)

Physics (Mechanics)

La Primary Secondar

b Lab Name PE(s) y PE(s) SEPs CCGCs

82 Effective force HS-PS2- MS-PS2-2 SEP 4 (Analyzing CCC 2 (Cause

1 data); SEP 5 and effect)
(Mathematics)

83 The mechanical HS-PS3- MS-PS3-1; SEP 4 (Analyzing CCC 5 (Energy
energy of a moving 1; HS- MS-PS3-5 data); SEP 5 and matter)
object PS3-2 (Mathematics)

84 Constant HS-PS2- MS-PS2-2  SEP 4 (Analyzing CCC 1 (Patterns)
acceleration 1 data); SEP 5
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85

86

87

88

91

92

The relationship
between the
deformation of a
spring and the
restoring force

The operation of a
hoist

Mechanical
advantage in
theater stage
design

The relationship
between the
resultant force and
acceleration

Kinetic energy

Reverse bungee
(TBD 2026)

Rolling motion on
inclined ramps

HS-PS2-

HS-PS3-

HS-PS3-
3; HS-
ETS1-2

HS-PS2-

HS-PS2-

HS-PS2-
1; HS-
PS3-2
HS-PS2-
1; HS-
PS3-2

MS-PS2-2

MS-PS3-5

MS-PS3-5

MS-PS2-2

MS-PS2-2

MS-PS3-5

MS-PS2-2

(Mathematics)

SEP 4 (Analyzing
data); SEP 5
(Mathematics)

SEP 2 (Developing
models); SEP 6
(Constructing
explanations)

SEP 2 (Developing
models); SEP 6
(Constructing
explanations)

SEP 4 (Analyzing
data); SEP 5
(Mathematics)

SEP 4 (Analyzing
data); SEP 5
(Mathematics)

SEP 2 (Developing
models); SEP 4
(Analyzing data)
SEP 4 (Analyzing
data); SEP 5
(Mathematics)

f.,
—

CCC1
(Patterns); CCC
2 (Cause and
effect)

CCC 4 (Systems
and system
models); CCC 5
(Energy and
matter)

CCC 4 (Systems
and system
models); CCC 6
(Structure and
function)

CCC1
(Patterns); CCC
3 (Scale,
proportion,
quantity)
CCC1
(Patterns); CCC
3 (Scale,
proportion,
quantity)

CCC 5 (Energy
and matter)

CCC 5 (Energy
and matter)

B. NGSS Mapping (in order of NGSS Performance Expectation)

The same lab-to-PE links above, organized by PE code, give a teacher who's lesson-
planning around a specific NGSS standard a one-stop list of relevant Proteus labs.

Middle School — Physical Sciences

PE Performance Expectation

Code (paraphrased) Proteus Labs

MS- Develop models of atoms and 3,10,11, 12,41, 43

PS1-1 molecules

MS- Analyze and interpret data on 6,7,12, 14, 15, 40, 46, 47, 48, 49, 50,
PS1-2 chemical properties 52, 60-64, 72, 73
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MS-
PS1-3
MS-
PS1-4
MS-
PS1-5
MS-
PS1-6
MS-
PS1-7
MS-
PS2-2
MS-
PS2-3
MS-
PS2-5
MS-
PS3-1
MS-
PS3-3
MS-
PS3-4
MS-
PS3-5

Synthetic materials from natural
resources

Develop models predicting state
changes

Conservation of mass in reactions
Design devices using
endo/exothermic reactions
Engineering: measurement and tools
Forces and motion

Electric and magnetic forces
Fields between objects

Kinetic energy and mass/speed
Thermal energy transfer

Plan investigations on

temperature/mass changes
Energy transfer in collisions

Middle School — Life Sciences

f.,
—

8,9, 38, 39, 53, 54, 55, 56, 57

16, 51

59, 65, 66

1

82, 84, 85, 88, 91, 106

78,79, 80

79

83

67,74,75,76,77, 81, 110

67

83, 86, 87, 92

Proteus

PE Code Performance Expectation (paraphrased) Labs

MS-LS1-
1
MS-LS1-
2
MS-LS1-
3
MS-LS1-
5
MS-LS1-
7
MS-LS2-
1
MS-LS3-
1

Cells as basic unit of life
Develop models of cell parts
Organism body systems

Environmental and genetic factors on
growth

Food rearranged through chemical
reactions

Resource availability and organism
populations

DNA as the source of genetic
information

24, 25, 31,
32

21, 24, 25
4, 23

27

13, 28, 29
30, 33

26

28 | Page



Middle School — Earth and Space Sciences

Proteus
PE Code Performance Expectation (paraphrased) Labs
MS-ESS3- Method to monitor human impact on 30
3 environment

High School — Physical Sciences

L)

PE Code Performance Expectation (paraphrased) Proteus Labs

HS-PS1-1 Periodic table predicts properties 5,15

HS-PS1-2 Outcomes of simple chemical reactions 14, 15, 40, 46, 47, 49, 50, 52, 72,
73

HS-PS1-3 Investigate substance properties 2,3,6,7,8,9,10, 11, 12, 38, 53

HS-PS1-4 Energy changes in chemical bonds 59, 65, 66

HS-PS1-5 Concentration and rate of reaction 39, 48, 57, 59, 60-64

HS-PS1-6 Equilibrium and Le Chatelier 70,71

HS-PS1-7 Mass conservation in reactions 16, 41, 43, 47, 51, 52

HS-PS2-1 Newton’s second law, F=ma 82, 84, 85, 88, 91, 92, 106

HS-PS2-4 Coulomb’s law and charges 78

HS-PS2-5 Electric current produces magnetic field 79, 80

HS-PS3-1 Energy transfer model 72, 83

HS-PS3-2 Energy at macroscopic vs molecular 53, 54, 55, 56, 57, 83, 92, 106

scale

HS-PS3-3 Energy conversion devices 73,74,75,76,77, 81, 86, 87,
110

HS-PS3-4 Calorimetry / thermal equilibrium 67

HS-PS3-5 Forces between objects at distance 80

HS-PS4-3 Wave / particle nature of EM radiation 5

High School — Life Sciences

Elcz)de Performance Expectation (paraphrased) Proteus Labs
;lS-LSl- Hierarchical organization of body systems 421,521, 23, 24,
gS-LSl- Feedback maintains homeostasis 4

ES-LSl- Photosynthesis 27

(I;IS-LSl- Carbon-based molecules in living systems 13, 29
?S-LSI- Cellular respiration 28

HS-LS2- Reduce impact of human activities on 30, 33
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‘oo,
7 biodiversity
HS-LS3- DNA and inheritance 26
1

High School — Earth and Space / Engineering

Proteus
PE Code Performance Expectation (paraphrased) Labs
HS-ESS3- Sustainability and biodiversity 30
3
HS-ESS3- Reduce impact of human activities 14, 30
4
HS-ETS1- Engineering design — define problems 1, 2, 34,
1 42
HS-ETS1- Break problems into smaller solvable 87
2 problems
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NGSS Codes Legend

Performance Expectation (PE) format: [HS|MS]-[discipline][topic]-[number]

* HS = high school grades 9-12; MS = middle school grades 6-8

* Disciplines: PS = Physical Sciences; LS = Life Sciences; ESS = Earth and Space
Sciences; ETS = Engineering, Technology, and Applications of Science

* Topic number identifies the DCI within that discipline (PS1 = Matter and Its
Interactions; PS2 = Motion and Stability; PS3 = Energy; PS4 = Waves; LS1 = From
Molecules to Organisms; LS2 = Ecosystems; LS3 = Heredity; LS4 = Biological
Evolution; ESS1 = Earth’s Place in the Universe; ESS2 = Earth’s Systems; ESS3 =
Earth and Human Activity; ETS1 = Engineering Design)

* The final number identifies the specific PE within the topic
Science and Engineering Practices (8 SEPs):

Asking questions (science) and defining problems (engineering)
Developing and using models

Planning and carrying out investigations

Analyzing and interpreting data

Using mathematics and computational thinking

Constructing explanations (science) and designing solutions (engineering)
Engaging in argument from evidence

Obtaining, evaluating, and communicating information

ONoUhkWNH

Crosscutting Concepts (7 CCCs):

Patterns

Cause and effect: mechanism and explanation
Scale, proportion, and quantity

Systems and system models

Energy and matter: flows, cycles, and conservation
Structure and function

Stability and change

NoukwnH
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001 — 78 REZ|H

IB Programme Chemistry — Measurement skills

SEECRCEL DP Chemistry

Programme

NGSS (HS) HS-ETS1-1 - SEP 3, SEP 5 - CCC 3

NGSS (MS) MS-PS1-7

Summary Mass measurement and precision
He
o3 & ME2 035 ™l MHMOM ALEE[= 71E 22 &l 7|7 S SHLOIA 7Y MR = U= 77 &
St LR X|BICHo| RIZ|2He AFESHO] HA| f12] O|X| ZZE M 7H2| =30 MAZ & 92| 0|5 7tset 2& ATt
HlwgfL|ct &l 2 £35t= Ao otL|2t ZZ S Bl wst7| =0, 1 S22 SH2| M7[0l 2/ &35HX| 220 HHE{Z2[Lf
2y ZME Peok| aLIch 2 THRe MAle SHI27 YHO| WXIT KAIZ o8 HLch 2| £YS M
otstof| M 7Ha 8 Y =Efo|0d, Of FHRHE 9| Ho| RE HY AFHAME 2 SH2E A|FELC 0]
FEEHOM= &5 & ME2 0|88t 2MEt FH ST XL 7|72 A == 2 wd, Foiz| Fefel ax|(
OtUls 2[=2)2F 7HF gele| oX|(aetotdd|=)e| 24 5%, 12|10 Bl BEEQ| F7|& HX £H5I0{ ZotoM (2]
g Asts WAooz WM g Sai 2t 220| Fafg Tt WY S Al gt
sta 28

n MBS &EY

n HEY

m HAUZ 0|ali5HY|

m MM SH
AlS{ Al T 0| X|: prot -vr.com/ko/AMSA-EE/HFH-EEZ|Y
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f.:,

002 — 2V REZ|Y

IB Programme Chemistry — Foundational skills / Nature of Science

SEECIE TR DP Chemistry

Programme

NGSS (HS) HS-ETS1-1; HS-PS1-3 - SEP 3 - CCC 1, CCC 6

NGSS (MS) MS-PS1-3

Virtual lab orientation and personal protective
Summary .
equipment

He
ol FttE 0] BE AYMS SUB IHA B LHOIA AS5i0Y, 0 RE2|YS 108 STS IR RYLICH BUY
A Z20|M2 &5 E0to[AM B|™ A|S2[0|E{7F EFQ At Z2 0|72 O|N et || HE W] =77t EJASLIC
Stl=2 & ster 22 2] /20| M3 gl ANMEX| CHA| AEE == /U= A UM EZ FH| 28, 774 54, 7o)
£, pHHAE S &N HXE ASEILICE 7= AAl= AX2F ZELICh AL Hof| AN 22| dFEE &1,
HLIAHAN(H) 2| HIEOM RH[E 2120, X[A|2f2| MalS XTE2} H| W50 22| pH & BHEHEL|CE. Of
FEE|H0M= = E2f0|do|Lt HEEZE AFESH0] Tt - AUM 0| S35t 45 2&5t= HE v, 712l
23S ZH|E 286t ChE, Ul 71X H2 =X Dt E Y5 gL ch MAMER B2 IX 2| F4E £35ta,
HAARIHZ Fo| HEE SN, TH AIZE 82 EH|stn XA = pHE oI5t £, 0jx|eto =2
EfS S0 208 AESH D ME Lt
Sta 25

m bt BE0 d=ai K| 7|

n 235 FH A

m =2 =FE

m J|x s}st AE

n FBEAMYULS
AlS{Al I 0| X|: proteus-vr.com/ko/AMSHA-SE/AI|-EEE2|NH/
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003 — =25 REC|Y

IB Programme Chemistry — Measurement of matter

Is’:‘:;:"::l:ze DP Chemistry / DP Physics

NGSS (HS) HS-PS1-3 - SEP 3, SEP 5 - CCC 3

NGSS (MS) MS-PS1-1

Summary Volume measurement across states
He
fol= 2229 Zf Mefof| et CrEA SEEM, o] REZIHUHM= Ml 7HX] 7|/ 255 S MMM B S L E AR =
=3 AEicioll 2ol 2F 92 4 ULICH T, =22 AN BEH H2o| K2 ool i Hasts Mol het
(meniscus)o| BFStHO|A Qo{of BILICt A2 EME 4 of= SFAISH D9} 22 DA £5X|goz
EYeLch &, 20| 715 &t €& Soll §1H YEs5| XAl o Ru|ptEe| 22 Yoy, o] 22 A gl 2ot
ESYeLch 7|d= S0l AT AP 2 & J0M =SS Lo{LH7| 5tof SFEILICE 7[M7F 2|2 R0tEH 2|7t
SoiX| 10, =322 7IM7F XX 6t 242 F7|E 7|ELICt o] REZ[HU M= == HBEHZ 70 mL2| 22 =3F5t1,
HE 52 AHZSto] CH4 7Hel i xZte| Su|E Determining 510, AE LRI 9} EfS3l0| 'RI| of AlZF J2H =0t 528

=
7155t= s 7al ¢te| 2 Il 7IME =& SHA ELIE

ga 85
m SHO ZFMENE S 7
n =S2[E RE[2 28
m U7 FF
m 211 J|SE5H|
Al3{Al T{|0|X|: proteus-vr.com/ko/AlBiAl-22/22.-E£3|%/
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034 — A4 2t ATH

1.,
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IB Programme

Chemistry — Laboratory safety & ethics

ndar .

SEECRCEL DP Chemistry

Programme

NGSS (HS) HS-ETS1-1 - SEP 1, SEP 8- CCC 6

NGSS (MS) —

Summary Laboratory safety and risk awareness
He
A M2 A A E 2AMT| 7tsSHA PHeEs dEH | 2ARMRALICE AT, MY E= 1SS Ao 25 HXt=
20| 2xE £ JU=X|[ol| CHEE B2, oA 7St Al 7F 422 0|0 X|X| 4= 5 5t= ZH| & Wz MEfS
M#o= giLich sfm A MolE sty B2, =22 BH, FHY 75 7(7], 244 & olsty 22, J2|0 X7
F2 Rl 7|77t ZEE o] /J2n, o|24et 2 fIY 24 AMAo| &E5t= ES &H|, HsHZl &Moo wet 2= "=XL,
J2|3 Eesty| Mo /XIS ¢ e sl FXIeks Ml 7HR| 240 SXE xgoR Ba|guict
19" & F 771 07| BAIEN, OAS2 0 thEA 2 28 B 222 2 1500 °Cof| 7172
20N EtEteaol e o|HX|E HWESHH 1 S E LEILCH =, 811, A2(7f Liod, HEEi|ct 100 °C 2
AEL0|E= stat2 sl7(0l| S 20| «IBSHKCHoLRE MSE ELX| d&L|Ch EHE ik 500 °C 7t 2 Uf7tK|
ZtA| &M BAoM LS LH7| AZRSHA] 27| I Z LT Ol X|= 0{X S| &t&dh= EAHR 37| 7|Sa =0 4R ==
Uz HLIE @M 2ot ohE o| 3 E 718l MMo| YEfjZ Z|0|EE MHUEE, /82 =22 E= A0| ofL2}
71712 XtA| c|AE8 0|2t HXIE Soll RFoH0F RILICH HAIZ7F Sl HEHE 2IES A22 F St HE HiR= A2
O] &S0iA 742 Mo|do| =2 tFStLte| 2L Tt
O|H MO 02 E2 20| MGt ESTE &E56t1, &il0|X ZQIE{E AHE5H0] & ool H| A ZH|E Fot 1
O|E2 &ot =, 2 B{H{2] 2£14 100 °C = 7L = UCHIE CHA| THEl RHER(0|ELQ| HHO|2h= F 7HX| HJAS
RHEcH 2 HESHA gLich S™Z2 SR =X ¢don] 22 E AZREX| AEL|CH o] AEe ZAOtE2 Ao HE A4,
O12], J2|10 2ol tHSt o3 52] X|=0|0q, 0|22 2E M2 st S0| 0]0] 0|F =10 Ut MA[ LT
sta S8

m Jfol BE T ME I AL

m HlAREH|o| 9IX| & 2

m Pelo| okxEt 3

m AIZIH ABE FX| 9= 98 2019 014

m AMEA SE Yl HE x|
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IB Programme Chemistry — Experimental techniques

:‘::;:_::ze DP Chemistry

NGSS (HS) HS-ETS1-1 - SEP 3, SEP 8 - CCC 6

NGSS (MS) —

Summary Identification and use of equipment
He
2E MY Zdit= =72 MEOM AlZfEICH AEA ZPiiol= MZ2 S8t = AXME 20|X|2 =X 2 RE|
7|750| 04 Ut H|AH2} RO E2tA3 = S £ 100 mLE &2 = UX|EH StLt= H2|E fIa ==01 MMAX U=
gt CHE Stib= 0.1 mL o|ufef £ Rh|2 WHEE0] UCE 0= AOo| o= ARIX| Y1 2iztE SHIEA| TR = A0
gt ==2of Xtofofct. AN AEAoM= ofAHo| ddH el 2Hnt 7 &l JFall, £0tEl A2}, EE= 3tetA 3t Ato]2]
Xtolo|7| = &t0q, o] o] HtZ MEA QI MM o HXIECEE ZH|of| CHet E=gE M AISH= 0| FO|Ct.
1 F20 28 2|z st GAHQULICH 25 7| F0l= 38 2R U220, "R A8 E THE HEEIR2
7172 318 27t 2[E Znte| WLUEE ZFelLot Eot 7|7 S2 2/ Erts 850 et XA A EFELICH
o 7|7= &2 SFota, ofH 7|7 = AN E H7|2 510, ofH 7|7 = AME &7(1, o 7|7 = CHE EH|E
CHEMOo 2 ZOoIFN, £ ol 7|7 = S2|H A S MAHZ LUX[ELIC 0|2 Hedl| 2= AR 7|SER
Qls|= Aol #WM 7E6HH|, Fo{Z MEo| o™ 7|77t 225K E 2 st A2 HIZ 7|s0|7| I Z LT
o B Mofls ME s s, 228 Clo[E = YaLich MBS MAMOR S0 MEE, &3 Malo, bl7, Az
E2tAT, 2O Z2tA3, AEa, AZ0|E, =4, HA, 254, pH 0|, 72| &), Bts - =, X}, 227, & 871,
AEHAL o, A EE, REl, ZU7|E =M 2 St Eof S0, DX e 2 H|ZHof| 0 OH| 8 wdt Xt g @1
Ao 22 H= A2 2 Y2 OtELCL o|H A&l SXM2 ZH|o| lAnt Z2HIE FZHE 2s|l= Ao[H, 0|2
Soff A= ZME RE ME0| FH| AFEBHECH= otst 1 Ao HEY = UES St= AJLIC
L

m EZ HIX| XD 014

n VS0 e 2R

m HYUE2} SX}O[aH5H|

n Fg Fo Y YU FH|2| S2HIE XE|

m AN Aot obHBE 3

n e Bzt xx st
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Biology — Cells and diffusion

IB Programme

Secondary

DP Biology

Programme

Membrane transport, cell structure

Syllabus Reference

NGSS (HS)

HS-LS1-2; HS-LS1-3 - SEP 2, SEP 4 - CCC 4, CCC 7

MS-LS1-3

NGSS (MS)

Diffusion and osmosis demonstration

Summary
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IB Programme

Secondary
Programme

Syllabus Reference

Chemistry — Atomic structure
DP Chemistry

The nuclear atom, periodic table

NGSS (HS) HS-PS1-1; HS-PS4-3 - SEP 4, SEP 8 - CCC 1

NGSS (MS) MS-PS1-1

Summary Flame tests and element identification
Hne
2E ALe /X0 S22 HUEHX|7L FOX|H O FAA0H| 076 obE CHol|A LS HEEL|CE T AFAO| FCH 1tste|
sttt 2 B2 82 YASHD JSLICh IA2 XFE MUK @G0 E He| Fd 2 Loti= 2o,
XM & EO| HAET| 4 H Hof| EfYe| AHEHUM 2 FEO| YAR LA0|10, 2L A2t MY m2| F5
298 2Hste wAlo|7| = B
=X BtS2 o] /2|2 7t 2= JHE thest 80|t B 22 JolM 225 P2 7G5t 52| = 22 MKl
X7t SEE0 O =2 HHX| A2 SEtUICh SE dEile SHE5HH, L= etofl MAETE CRA] EOo{ X[ HA
O|HAX| Xt0| & T ZXt= Y&ttt AR & AKX Efl= D=0 U} IRSIER, AL2| of|AX], = &2
MM DS BHE0lH a0 DRE SHo|ct
o] Moz Ul 7HX| 0| &2l S22 X 2 71850 E20] LIEtL = A2 Solf ZH2H2 A5 LTt o] Alg2
AESHD FH[IF Ao E 25K o, A2 X0 tidiM = 285 2 ML st d30F oL 7ls 1
SIAIEE LA & ALt
gs ==

m AEA B o2Ex| |

25 HT A8 98| okd 23

n 2Z S| 2HIE 23

n U MAE E7 2 8451

m X FZO} AAtO| 1

m HAE Ul 5| oAl
A3 A 0| K|

39| Page


https://proteus-vr.com/ko/%EC%8B%A4%ED%97%98%EC%8B%A4-%EB%AA%A9%EB%A1%9D/%EB%B0%9C%EA%B4%91-%EB%B6%88%EA%BD%83%EC%9D%84-%EC%9D%B4%EC%9A%A9%ED%95%9C-%EC%9B%90%EC%86%8C-%EC%8B%9D%EB%B3%84/

006 — 7IA AlY

f.,
—

IB Programme

Secondary
Programme

Syllabus Reference

Chemistry — States of matter
DP Chemistry

Ideal gases, gas laws

NGSS (HS) HS-PS1-3 - SEP 4, SEP 6 - CCC 1, CCC 6

NGSS (MS) MS-PS1-2

Summary Chemical reactions and gas recognition
Hne
7tao| M E mtefsh= A2 shetol|M 7t 22 E =X & StLtol, 05| el 2ol =M L et Zakat Bfd
AXES2 S07H7| Mol S7|E AAISHD, SEAXE ofl MEYHAIS 2 YE AEM YdSh= O[LtEtEIAE
RLEESH, HR0M= EXto[A =57 Mol 2E Tt v 2tof L @S SRIBtL|C) CHR 2 2] JtA = M Dt HAY It
27| w20l ol =20| EX| fon, JtaEs 1 HE(HES)S Sl &el=|ofof Bl
M 7R DA B AEE e7H AFES5HH JHE 6t Aeldd 7tASE2 FEe o+ JUSLICH Bl SEl= 7FA XRA|7F
ZIAE QIR ZARILICH 4= 722 B 22[2f e Fet=(1, o|itstEta= E2E HLTh 20| 20 U= =El=
780 BI7|120 AL - S H & X|JSt=X| ZAFELICH 27 AADR0| THM 7= SMIE THA| &2f-L|ct 2|1
SAtslZE ol mat 8Ol MEHE 224 ENMIZIS0| HAMEHA 2R LZE B5l0] 0|ASIEIAE PRINOR
X SLEL HU HAERCZ= AES LHE & 9XICH M| 7HX| 2ot 252 miE 2 2F 7kA0tet DR Bt Cf
O] &M of2{ 22 Ml 7He| OR7F &El Al 2t ZH2F &4 S5 & Ml 7HX| O[X[2] Z|X|off M| 7HX| HIAEE 25
MB35, 2= Ao 2dNE 7|55tH, SEtE SHERE 2 7| FME FEE AAULCt
&g =25

m AEA B o2Ex| |

m JtA2L 3hU(9f QRN S F &

m M IEX] OHH T ARl SHIE +H

m KA 2ED A

m DR EIIE st NED ES|
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IB Programme Chemistry — States & Properties of Matter

Secondary

Programme DP Chemistry

Syllabus Reference Structure 1.1 - Particulate nature of matter

NGSS (HS) HS-PS1-3 - SEP 3 - CCC 6

NGSS (MS) MS-PS1-2

Summary Filtration and separation techniques
Hne
XLt HH E EElcH= A2 S 83t UMM 7HE E6F 22 T SHLHLICH X2 EH2 A0M SR E0|
IR EE Bt = H2 22 o{1t5tH, oM = HSEE 35| floh HE L U2l AKX E Wt A (MIAL)
OfmptL|ch J2| 10 Mo MHoM= 712 2= Bf40| ORE dMet EHCZRE RS 22|=0{0f5t= AHER
ZELICE o] 2 S 2[5 oE|oMU AL == F 71X 7|&0| BIZ o] A MM EtRE= ZAF 22| (27 () 2F

ofmbelL|ct,

S Lt =0 S22 &(phase) Zte| E2|X XI0|£ 0|BStEE, 0l A o A2| 35X HHH S HEHA|F|X]
4=Ch ZALZE[H(HIZIE 0| M)2 Y =5 o|etct. N ECt Y=TF E 2 SEE OM= SOl 2ls 7t2teta, i
20|01 Qo] HH| Ol ALSoHS ZiThs| [iEb 2= QICt. O{THE QIX} F7|E 0| 5IC} MH| EXH= =0| ZE{o| O|A|5t
— = - oo 1= 11— = ™ A = = o -

THE XAREA So6t= B, J2o 84 2 10X fXH= RHHECH
O] lBiolM of2E22 AME TLE() LtetE0 22 EREE F T, & HA 712tei2 2 &2 ma 1a(
ZALEE)), D oS He Y e ofnlots WA E 22(5BiAl, of S J1X| gelo| =02 AIBE|X ¢m eRiNe=
A EIEX| B Eolshl 2 Rt
st SE

m MM B x|

oo Bt of MAIBH R

m 0[Ol 03] TALY

m Zt7|=2| o|Hof| = RE| 0|35t

m AEY 22| 2

|

>
I
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IB Programme

Secondary
Programme

Syllabus Reference

Chemistry — Change, Energy
DP Chemistry

Structure 1.3-1.5 - Electron configurations, gases

1.,
—

NGSS (HS) HS-PS1-3 - SEP 3, SEP 5 - CCC 5, CCC 7

NGSS (MS) MS-PS1-4

Summary Distillation and phase change observation
Hne
SR et o AAHOl 22| 7|=Lch 7 SEMM= FRE AEZ L] ?I6 0|2 HEll 22 AFESHL,
Est SYUAM= B ESHM B8 H7] 2I5] AFSSHH, 2= 882l & M7l stdI=S
s55H7| 2ol 0| & AtEdH JELICH AN =2 F 20| 7|3t5t= A XHo[E O] O|2tH OfC|o| ALY,
E5E JAES 22lsid 5 UgLich
HEl= =82l Xo|YLICt B2(2d TX o 8dS 7tHSHH 01T F5LICH 112X &5t= e,
1Rl Z=do| &8 = ¢ =2 ScliE 1OM= MAt2|of] EELITt. 0] B7|E Ly 12 8=,
ojmi Z2tA30i HA4Z 20| ¢l= HEN7E ELIC 7FE 2 HAHOM 7K Z2f & Zt2 0|&
ZE2H, F Hd 25 oY 5 Q= 822 EMZRE ZE2|ELIT
O] deiofM of2| 22 Eit7E| EUE F 7K #d 4222 E2|5H &Lt BOMM L2 T2 HZHE
AEEUM EFE0 SRSE 3510, B E|= OX ZHREZ &2 ZetA 30 7 ELict o222 2 - M|
ZH|E Z=ESt, 7tE 2 T HsIN, 22|29 F 10| SAlof ojbt= AE StAl ELIEE
Ste =E

m AEA B o2Ex| |

n 57 YA =H

m 39| xof 7hed

= ZF 80 0jAEz|

m =E2| =2} 0l5l5H|
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IB Programme Chemistry — Energy and Systems

Secondary

DP Chemistry
Programme

Syllabus Reference Structure 1.5 - Ideal gases

NGSS (HS) HS-PS1-3 - SEP 3, SEP 5 - CCC 5

NGSS (MS) MS-PS1-4

Summary Two-stage distillation of an ethanol solution
Hne
2= F Y20 25 AN m, E2|l= =AM OXME dM= RECE H 0|2et X7t =0 €4 & S 28 2X7t
=k M7etet 40| ofof| 7|dis SOot7tl, S/ F MZYAIE2 o H S¢F 0|2 AMdl gtond, Mot 3 e
stet2 o aZof o[ &5t UCt O 7[R 2 HZ SFO|CE 0l= MZ L E XM S0l M2 CE 2E0M E=CEh=
AHM E 0|83t= ZAolct.
OjEtE2el F=82 78.37 °C0o|11, =2 100 °Co|Ct. =2 ERI=S 7IY5IH 22t2= S7|= |efle] UM =Tt
O|EtE20| o SE5HX|=Hl, ol= ofH 2= ME 2lghdo| & 2 d=20[ AN & 2| A L27] fZ20[Cf. 1
B71€ =Z5t0] S551H o|Et20| SR FES YA =0, A= 7145104 of|etS0| CHIH Af2EX| 0 L S0
X2 SFE WK 227t &&6teh 2E221= o] MA| 2HE 2 FH5H=H, 25 SMo| FH7|= &HEE e D
71 AtO|2| &2 Bt HEOAM HIE dEL 22| MEtE oElrt

O] 4HOM= 25%(FIlH]|)2] OfEtS-2 SM(LLH FLHEEN 2 st sY)2 2HA He SRES S
F2/5t0{, 85 °C o[ of|Et=0| EF et M 1 2= = Sttel Algd 2o, 105 °CHM &2 =2 CHE Al 2t 22t
TEELICHL 22 SREO| e X v 2&2 =5 of|Et20| ofL|2L o|EtE0| =& MEjo|22, 227178 °C
M LESHA RXIZX| 210 0E2S-8 =2 2 Hel et 2X 4&6ich= "ol RelsHUAIL. 0l 25
Mol Y 2taEe = U= eAULIT
s SE

n AEA B o7

" 57 x| =E U PN

m MOo{Al 2 B JHA

B 2=-AIZF 2 97

m HEY 2= 0lali5H |
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IB Programme

Secondary
Programme

Syllabus Reference

Chemistry — States of Matter
DP Chemistry

Structure 2.1-2.4 - Bonding and structure

NGSS (HS) HS-PS1-3 - SEP 4, SEP5 - CCC 1, CCC 6
NGSS (MS) MS-PS1-1
Material identification using melting point and
Summary .
density

He
= CHHY D ML Qle IMY M, RE2l= OEN F SEE FEE = USN2? Z250| otL2t EHE
SoHMYULICE 2 &5t S22 Yol 2|ESH| o= dEe| S2(d dE, S 2, 5=3, =82 7tX[12 JUSLHTh
O|REE M7|EdEo2tD #EM, XZXMEH &SELCh 22 22| dedoM=olgd Halez A28 AS5H,
HIOSIAIS 2 0|3 HAI2 2 O|X[2] A|2E AESHH, X[ZSXE2 0|3 A o2 =2 EFELICL
LU= A5 S RL|Z Lhz H|E, & HE|2|HY Lot B2 S 0| AN U=X|E LEHHLH S=82
ONe HEE XRILANZE FUHX|= 250|H, 5= ot S HSH RAIELH RUEs €2 258 =0/=4
AMEEX 10 FXRE M= dl 2H[ET|IHE, =10 U= SE2 2-AlZH 2 =0l X F2H2 LEF L
O] MMM = T2t A0 = IHX| dag 25 S5 Euith HA AlE2 FH4E A1 = desplazamiento(
X|eh)g S5l FulE 5H5I0] =5 FEiLch O3 Ch2 S SE0AM FHE tHAIEE =s0|0{ B S3e| T2 =5 U2t
258 FAISH s=38 gH 722t ZARILICE o] F J7HX| =X & Sl i =222 Ed 2 niofe = USLICt
sta SE

n MM Y x|

m XXX 22| SHIE ALY

n B3 DA 2o 5Y

m 2= ZF

n =AY

m M7| d& olsl5t7|
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IB Programme Chemistry — Measurement, Change

Secondary

Programme DP Chemistry

Syllabus Reference Structure 1.1 - Matter properties

NGSS (HS) HS-PS1-3 - SEP 4, SEP 5 - CCC 3
NGSS (MS) MS-PS1-1
Summary Determining the density of an unknown gas
Hne
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IB Programme Chemistry — Properties of Matter

Secondary

Programme DP Chemistry

Syllabus Reference Structure 2.4 - From models to materials

NGSS (HS) HS-PS1-3 - SEP 4, SEP 6 - CCC 1, CCC 6

NGSS (MS) MS-PS1-1; MS-PS1-2

Summary Identifying unknowns from boiling point and density
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IB Programme Biology — Organisms, metabolism
Secondary .
Programme DP Biology

Syllabus Reference Macronutrients, enzymes
NGSS (HS) HS-LS1-6 - SEP 4, SEP 6 - CCC 5, CCC 6
NGSS (MS) MS-LS1-7

Summary Food chemistry and biochemical reactions
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IB Programme Chemistry — Sustainability, human impact

Secondary

Programme DP Chemistry

Syllabus Reference Precipitation, solubility

NGSS (HS) HS-PS1-2; HS-ESS3-4 - SEP 3, SEP 6 - CCC 5

NGSS (MS) MS-PS1-2

Summary Pollution and chemical remediation
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IB Programme Chemistry — Transformation & Energy
EEEN ER DP Chemistry
Programme

Syllabus Reference Reactivity 3.1 - Redox & metal activity

NGSS (HS) HS-PS1-1; HS-PS1-2 - SEP 4, SEP 6 - CCC 1, CCC 6

NGSS (MS) MS-PS1-2

Summary Comparing metal reactivity and properties
Hne
F7lg5es FUELE UHN s 249 29f0|ct. AAS0| MXIZ|0| &0|= 0lfe IAS0| M7|E SoHA7|1,
HYEo|, A0 HHSSt=X] 11 A I 200, Ht 2 J2{st d&S0| AX|L|o{of|A| O A2 7F MM, HHE, 2XE
2, 22 HiE2| S ofC|of| £5t=X| Y=Lt FES HIEZS 2 350 78St A2 e fe= A B
EF0|0, 0l= &S HOotE= Ao ofL|2t e 2 Sslf o[ R0 &ICt
Ul 7t 22|15 d& ot F JHX| et 4 E0o| o] £ AlZE detes=Ctt 252 2/F ™A H| localized(H|HAH 3t =/ 0
U AKX} AN E AH7EA olse = A7 =0 M7|E M =5tH, HIZ o] RSHQl MAS0| & ST, ZHO|
HI0| = HEHE 20{5t0{, AKX} HES0| XX 40 MZ 0|11 X[7| Sh=H|, 0| 40| HIZ AHO|Ct HIFH2 MAE
IastE SREE ol 2501 F1 /0] 0| S o= A= SHX| et Lo SREE
AXt= G2 TS Yl 2 0 & MESHX|C Mot U= 2| 2ESHXA| @b=0l, 0|H0| H&s| #AE UEXMZ
Bl=L 20l0/ch BHEIE o2, BISA H YoM S2BCH 20| U= BE2 MM S4E XSotH, F7|2F°| %0
e Yzie| Y gzie| 234 A YOl JhE BS 0| 2 3LES SUCRE £248 XBSI0] SABIES 7|1, T2ty
23t 714 gg greCt
ol deiddofiM o222 & 7IX| ALE HAESH EUICh ofd, &, 4, 3, H SHA VK fa= 87| 2 E &=
g3, &8, o, 2|0 1 M Gotntel Bted g ZAlsta 1 Zotof| wf2t 2R/ ELCH 2|, LIEE, €&, OtUls,
s SHECA ZIX Aas SRS €10 7| = 2 S 2ESH, F2M40 TEM 2[EMA 0|2 H7(|7t
WHZUR=A| elefLnt 2tdE 2ot 2= F7(8H 2% 792 212 Ay HA LT,
sta 2H

m ABA B o5 x| 7|

n 25T A Y ESY 350 oHFE X

m =2[H EJEHAE

n BIEE S4 AIY

m SHEHIESZE /4 EF5|

7|2 FE| S AL

m ZIpojEEA0l 7|E U 4
Al Al H|0|X|: proteus-vr.com/ko/AlBAl-2E /22 x| F/

49 |Page


https://proteus-vr.com/ko/%EC%8B%A4%ED%97%98%EC%8B%A4-%EB%AA%A9%EB%A1%9D/%EA%B8%88%EC%86%8D-%EC%9E%AC%EB%A3%8C/

o g%

Chemistry — Chemical reactions
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IB Programme

Secondary

DP Chemistry

Programme

Stoichiometry, enthalpy

Syllabus Reference

NGSS (HS)

HS-PS1-7 - SEP 5, SEP 6 - CCC 5

MS-PS1-5

NGSS (MS)

Mass balance experiments

Summary

el
iof
ol
KT

ol
U
<}
=
ki
=
oF
00

ol

ol
L

ofl

0{, 0| 0|

10[Lt 1780 HAcHof|

=
—

JETIES

1
o
<+
ol
K

o

o —
o

==

0| & 0|LC}.

CH g sLCh 7IME

=]
2o[7| mf 2 LIt 20| AtetEl Z0f ofL[2}

I.

2
Z]

N2

I
0
KIo
ol
Ofu
KT
il

ol
ol
4
Ml
]
<

7ol
il

3

<In
0%
<k

il
[m]
Klo

—_

od

oF

RO

ofo|C|ofo|C}.

—
—

L|C}. TFE A Of| A

#el

Yy

M

Io 12 =
T LT S

[ZataTe| FE0|0f 2

ALZ
==

0 O|&tBtEIAE ESILICE O] 7|XM =

&)

0l

MEL|C) B o

=]

HZ0|

QiL|ct,

-

K
iolll

by

i

10{ st

Sl

tolofl cH

X

4
or

{1
or

w|
= 3 om
K . 0lo
5 oK =
<L ki =
of 0 - ol X0
WX gy R
ol o <m0 gy W
KO < RO =y <k
1 =l (U 1

X2k H Z=O| -t &l

Rvid m k AlS{AI_ B 2 1

rot

& mj|ofX]:

u

50| Page


https://proteus-vr.com/ko/%EC%8B%A4%ED%97%98%EC%8B%A4-%EB%AA%A9%EB%A1%9D/016-%EC%A7%88%EB%9F%89-%EB%B3%B4%EC%A1%B4%EC%9D%98-%EB%B2%95%EC%B9%99/

021 — R =2

Biology — Human systems

IB Programme

Secondary

DP Biology

Programme

Integration of body systems
HS-LS1-2 - SEP 3 - CCC 6

MS-LS1-2

Syllabus Reference

NGSS (HS)

NGSS (MS)

Blood composition analysis

Summary
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IB Programme

Secondary
Programme

Syllabus Reference
NGSS (HS)
NGSS (MS)

Summary
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Biology — Human systems
DP Biology

Integration of body systems
HS-LS1-2 - SEP 4, SEP 6 - CCC 4, CCC 6
MS-LS1-3

Immunity and blood typing exploration
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IB Programme Biology — Cells
Secondary ,
Programme DP Biology

Syllabus Reference Cell structure

NGSS (HS) HS-LS1-2 - SEP 2, SEP 6 - CCC 4, CCC 6

NGSS (MS) MS-LS1-1; MS-LS1-2

Summary Microscopy of animal cells
Hne
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IB Programme Biology — Cells
Secondary .
Programme DP Biology

Syllabus Reference Cell structure

NGSS (HS) HS-LS1-2 - SEP 2, SEP 6 - CCC 4, CCC 6

NGSS (MS) MS-LS1-1; MS-LS1-2

Summary Microscopy of plant cells
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T st 2120 OfLIZF £O = 2 4 Q| BHE0f ZCf.
s 2=

n AEA B SR

n =3 s E0E &S

s 24 0l2E F|

n A2 ME 2xo| AlY

n MSSIE MO AL

. B
A3 Al I 0| X|: proteus-vr.com/ko/AlBIAl- 22 /A S M| = -TpR}
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IB Programme Biology — Genetics
Secondary ,
Programme DP Biology

Syllabus Reference DNA replication, inheritance

NGSS (HS) HS-LS3-1 - SEP 1, SEP 3 - CCC 6

NGSS (MS) MS-LS3-1

Summary DNA extraction visualization
Hne
DNA =52 EAHMESS0M Hel 2 MEo| A HHALICEH REN Q7MY 24, 212 32 4 MY fE%t
AL HE S A E UE, Y RetEH S2 25 M ZE B2 2 DNA E 74U 0] {REO| B= AOoi|A A|ZFetL
3tet JlEl= 2E A 20M SYELCH MEZ= QXA Z o|ROZ M=ZL F[o HE=E ES5t Y2, 1 2k9|
DNAE 02 71 Z2|S0|222 Y pHoM SZHE 0|R &= ZE QUAMET} 5HLIS| SHSHE ELICH MAE M=ZSS
=0{ MEZ L S2S WEAZ|L, SolE Y2 LIEE 0|22 35501 0|25t STSHE S22 M 0|25t 7HES0|
MZ oL X A &Lich O3 o2 DNAJE S0MEC Ssi=7F X H2 A7t YT 22 0[35H0], M3HoF &4 &l
EASE SAU2E 2 5+ US S et o022 N o 2 FNMA|ZLICE BiLiLi= A3 RHEZ AT(0f 0f 2

He|gtH|, 1k|0] 822 270 HOo|AEE BHEY| o= S235| REE D dREO

B[O 22 2= MZ7L M 7He| LMK MEE XL U7| HE LT

2
|0
i=)

, AHE S HiLtLH= 3

0
=

MM =Z =& 842 ST, HiLtt =242 7 HSH H|0|AE UEIZ 270 7, O| H|O|AEE F& A0 441, 1
ZEEE /S30|E Soll Ao AE =, ofatl 2{0f X7H2 HEtE S S50 ois AL FHAl & F HFIt
Otit= 20l S[440 d 2f TS0 LIEHHLICE Ol= MZ0|M SEE T E 27 SE D 874 7! DNA LCt
sta 2

m MM EF SEHR| Y|

m FEY AR

m 3| =H|

A= =X VA mhy|

m 5 o{atY

m OfEt2 A

m Ao 2HE A sy
AlSAl I 0| X|: prot -vr.com/ko/AlSHAI_ 22 /A2 M_dn
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IB Programme Biology — Cycles and reproduction
Secondary .
Programme DP Biology

Syllabus Reference Reproduction, adaptation

NGSS (HS) HS-LS1-5 - SEP 3, SEP 4 - CCC 5, CCC 7

NGSS (MS) MS-LS1-5

Summary Seed growth and plant development
Hne
2ot= AXxStn FH JEHQI MSH0| HoRU= AZ0] &= AEO|CE =0 2lall EE =2 Mot AEITHAFS THA|
gdslot, 24= Aol MEE MRt HHM A S 2Hl5tn, 20| Liet o2l A=S 1Fst, Fop7 EHE el
PI2 XOIQECL I Y S 0= A U8 IR 5HX| =0t MSI2 LR B|SE GUYES HIEHSZ 05 [oME
25| Lotetct 2E HRZ St A2 BhS BHAO|CE 54 = olE JoM st E = vl mi=Eofl, & 8lo] 371
Sofl =eel o2l AlE2 HUst MEE RXISIL, E7IE ES8 A2 ZU2E PR X ¢S 237 EX|X| 420,
HISE G=0| HtEE W7t DR 2 Mopzich ol FO{X|H Z02[7F m{X| 10, At H 2 S0| &&=
ZEMOZ B, AZ22 YR AH|0M Zetd e So A A8 dYo 2 MESITt AL SAL AMBIA Y 24
2AXt= o2l A =0 O MEE 0| R = o 25| Hotatz2e| &lo| 2 etX|, 2|1 HotLt we| EQBHK|E ot= Ao
O|E¢StCt. o] HHAM o{2HE2 M 712 B MSt2 S0l =212, HETH AR M| 7H2| S et 3H20 &2 B, 2
sHEE MZ CtE & &80 = Ao|tt 3h2 1 2 Eel AMe JXf otof], 3t2 2 = LBl Al =HOo| = &3 &
7t28 2[of, 3H2 32 AHZl = HtZ of2{ol| =Lt M 8l 25 St F0t SLS =F7|E MIE=Ct 38 O3
O{2{E2 AlAIE B B0l 24 A|ZHA 2IF7| 10 10 LX|0f liEsh= ARUF o A =0 =22 F0{, M 22 25 o
Egsto] o] OANEE detes rYUstHSILEEE & AOo|C}
sts 2E

m A B oRlxI 7|

m S Hlw AA

 EXFH YOS

m AlZte] A0l RX| Y SH|

IR |IZE X

m oA
2134 10| X|: proteus-vr.com/ko/A & A-EE/20}
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IB Programme Biology — Organisms
Secondary ,
Programme DP Biology

Syllabus Reference Metabolism and digestion

NGSS (HS) HS-LS1-7 - SEP 6, SEP 8 - CCC 5

NGSS (MS) MS-LS1-7

Summary Stool biochemistry for suspected malabsorption
e
CHEH HAb= A317|SH0|AM 7HE MESHHME RUSH AAF S SHLRIH|, 0l 8 22 A5E|X| 42 M &5 =
SHO| 23 E5THT0M M =X E HEH5| Lol F7| WfZ0|Ct chH &2 X2 SE 6t 2|ototx| £ 2H|SHA]
XStz FEO|L &M E T HUS J12(7|0, AS5EX| 2 T A OtE7ER] ghekg 72| ZIct d2( 0 A0l
2ol =0l ETE 00 S S F= HEIOK| 22 EATF S 0ff CHHOAM LIEFLICE O[5t HAS S ol A
XStz ol Huwst 2|7t 25K Tt ZF AUA AHoll= &t M7 XN HES AL S0 2 Mat B8 HALIG
QIC} W2 g4 Stelcto| XS I HEM AXMER HotD, 225 =2 OHtH HEMO 2 oD, $HHIVE
XE ges S2Moz pMEtT, Azia|M 8 £9o| TE|s BEIO|S ZEHD} OHH HEM O 2 BISICE 0] AlE AlojAM
0222 37t DRl AtRFe| A|Z NIt 8tXt2| A|Z PEt= F 70| A2 E UEts| =10 Ul 7HX| A 25E ™8
Ao, &= Zat A Ato|2] X}0|E 0|&310] ATt A5t5HK| RSz YA AHo| UK e45{d ZO|Ct Ml THX]|
dAt= 00|22 E20|E2| 2ofA O|F0o{X|0y, HE HAl= Ho| ZQFIEZ SHEL|0|E 2|2] =0 DH-E Al 20l A
S
g5 S8

m AEA B o2Ex| |

n MESY 22 33

m AZ FZ Y 2AY U]

m JtE X9 EHF

m AJIX| HEH QUL HAELALE

n Z3elr], 7S 2 s
AlS{Al T| 0| X|: proteus-vr.com/ko/Al S Al-S2 2 /cl t{-Tt &t/
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IB Programme Biology — Enzymes
Secondary .
Programme DP Biology

Syllabus Reference Enzyme activity
NGSS (HS) HS-LS1-6 - SEP 3, SEP 4 - CCC 5, CCC 6
NGSS (MS) MS-LS1-7

Summary Saliva microscopy with iodine staining
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IB Programme Biology — Sustainability
Secondary .
Programme DP Biology

Syllabus Reference Ecosystems, sustainability

HS-LS2-7; HS-ESS3-3; HS-ESS3-4 - SEP 4, SEP 7 -

hlerad k) CCC?2,ccc4 Gy

NGSS (MS) MS-LS2-1; MS-ESS3-3 ﬂ','""",l

Summary Water quality testing &JJ "o
e
& RUEZ2 MAM 7HE &80l B4 HF S SHLHLch EA M8, 28 7|3, 79 83| 25 5td, 25,
PEMES UMY Z 0fF SUSH B2 LE| ZAIE gtEgfL(ch Ul 71X D7t CHRE 22| 2 E EH1 JUSLICH
1 pH 250 EAe = U= stetSn 52| A5 18stH,; 2 22| 20| St 2 MM 7| Jst=s, &
ot otadz2 & s=8 E0gL|oh 24 J2(10 24 o] 7 0|22 =R 4% E Metste FYa0]7|
20, s= SYUS FYOM HIZ, 715 Bz L= H+E ot FUAIZ|D JU=XE LEHH LT ZF 07 =
M2 HE ST YRz 22 SYELILE pH = MRARMR L A-H 7] XAt 2, Z== EDTA £ o|&¢5t Zel|0|E
HEYHeZ, JUhe= QUM E MAFERL H| W50 2lojUl= F 7HA M 28 o2 Z™EIL|C o Ao = Z=0iA
St & A EE MMFEH =, 282 20 mL A L0 B2 4702 Al =0l cial Wl 7HX| M2 25 =3 SHA LIt F,
HE X|A|2k0} pH O|E{ 2 pH £ £X511, Eriochrome Black T E SZHA X|A|US = ALE510] 2652 A|EE 0.010 M
EDTA 2 M 7H5tH, 24t E St A|F Griess Ofx CHO|E 2HAA|7| 10, 2= S2[EH|0|E2L OtAT 2 EAHZ 0| &30
ZAZZE|EH|0|E Mag dMAIZL|CE O3 ohZ, Ul 78X Al SEUE EOM0| MASH= 247171 EHEA| S0k
Sh= 2 el 5t AL AEfo| ciet = e 2 HEksHA LTt
Sa BE

m S AR RMF =X

m pHOIE| L MZAZE AISY

n Y20l MY

m FAUPRo UM HE

m CjO|E{Q] MU Xz

n oSN Y AEAM FE

AI5{Al H|0|X|: proteus-vr.com/ko/Al 8 Al-2 2/030-2+2-5}5t
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IB Programme Chemistry — Mixtures, States of Matter
EEEN ER DP Chemistry
Programme

Syllabus Reference Structure 1.5 - Ideal gases / solutions
NGSS (HS) HS-PS1-3 - SEP 3, SEP5 - CCC 5
NGSS (MS) MS-PS1-4

Summary Preparing solutions of known mass concentration

S
0]

o

Arolct 7172l 4 EEEE, HF

v
2al
o
tn
lo
0t
el
fjo
BN
=
_O,E
rr

N
ro
to

o]
x
Hel
=

0
ol
10
Of

2

2

il
o

>

1

0z 1in
>

ro 0

-
j— —

| AEl SOl 2E AS2 SLE M 7K REL & =5 50 22
S nHE Solf S0 ZICE 0|20 HoiX|= 2=

0 2 F2 ZA v g 7Hx|7t ULt

LT AR, sE= A 22 = tt=X| 2 SYet &2 LIEL = 02

LICH 2[EE T2 (g/L) thelel 2 =&, ol che| 2 HES(w/v %), E= 2lEHE =

NRLICE O| = ALO|E YEISHA HESH= 20| oA 2 FEHILICE SR, UK 2 1| 2

t. 100 mLe| 20| DM E E3iA|7[EH2tE 100 mL 2| 40| Fi= Z0| o2}, S3HE

AX[sh7| w20 220t of7h o B2 0| EL|Ch 70| HiZ S40| et SES th34

o =
O|RULICE Of M2 2[& Ru|2ct M| €2 = EdE =237 M= Y4olH, H[F L

S —

0

o
N
e H
rr LI
A
oM

oA 1o
1> o m
i}
Hu rr mo
o M
ol Rl
mo ok
in|
Rl
oo mjo
[l
k0
o]
To -
ofr !
tn
2
N
|'II
on
N
Mo
=2

N
E
|l
Rl
rr
T
N
HI
n
lind
[l
H>
I

Nodnoox oo > 1o
o oo
N

Rl
E—.

|0
HU
|
o
o
4>

)
o>

$
0

3
o
co
[l
o
1o
]
o
H
N
I

L

an
ol
==
Rl
o X
&2
M

B
5 T

c W0 Mr
o
[

C =
2tA3E AHESHE OlRE.
217t 2424 100 mL QI & 74X
% m/vo|ti, o] Zt= MM 2[HI =
Fddtol] 22 MAXM2E AUS ZTE F

Ctg, 2y =2 584
oF 7

m 1° 4o
[> o > &

0

1

E x4
w2 =

>

-4 [0 4

N 2 Hon
> 4

2
M Jr 2

>
m
[N

>
1ot
)
>

B

ZMISHAl ElLICH 84 A
o

Ik
d "I:O
T
M
N 12
m @
ML
— U
om

2

)

NN T
tl
2
J
kl 00
4

=
1=
I
lo
10
o
]
>
Ijo
g}
:Oé
HI
rr
0%
(o)
£_ o
o

o
i}
Jo
H

lal
lo
[l
o
-
=

Pl
Rl
Mo
10
Pl
0f0
IF

0
L

ol
==

=00 4T oo
> o Fl
10 ya

M

1

fob

Hu
o
tn

H B E E E B&
T
02
ol
N

o
30
A

>
oot
> w
¥l
o
Pl

. proteus-vr.com/ko/Al81Al-2 2 /25 =-0| 2 51-2 4-H| X/

60| Page


https://proteus-vr.com/ko/%EC%8B%A4%ED%97%98%EC%8B%A4-%EB%AA%A9%EB%A1%9D/%EC%9A%A9%ED%95%B4%EB%A5%BC-%EC%9D%B4%EC%9A%A9%ED%95%9C-%EC%9A%A9%EC%95%A1-%EC%A0%9C%EC%A1%B0/

1.,
—

039 — 11X|2| EsH= ¥HE

IB Programme Chemistry — Change, Energy
SCCELL T DP Chemistry
Programme

Syllabus Reference Reactivity 1 - Thermodynamics

NGSS (HS) HS-PS1-5 - SEP 4 - CCC 2, CCC5

NGSS (MS) MS-PS1-4

Summary Temperature influence on solubility
Hne
Eill== 20| EU2 2 AEE = UKl {RE ZE5H= EHo|H, statAIt Mz, FHM £= M-S dAISH | Fof
7t HAN HOtE = sX|QULICE Ol= Al2fe| s=& Hot ZI5HA| 2t =+ U=X], 4= S AE 22 F0{5l0f St=X|
OfL|™ erefo 2 F045l{of Shi=X|, 70| Ot0|A E|T} OtL|2f EEH 2 R0l = == O], FHA| S 7t =0} §lofX| =
CHAl 7|= olf, 2|1 AHEHO| 2S5t= o R(1XM7F EEH2 S0 =1 40| 4|0 S5 =7 HO{H f =8t
HEZ 3|E)E ZFELIth
F7tX 202lo| O He ZEELth A Hal= 2ot Eo0i2f stetd 2dQULCE &, TS0 22 d8 AL
FdFR 0= AMZ EUH7L MSE == U= 4Z2E0| IME 2dlist=H E=BIES X2 UE 525 4
E0i7t 822 =Qth= A2 20|elLCh E2 0P =2 FAUED +2 28 SHE 7HX[1 U0 o|2nt +4tet7 |2
SeMtel 22 EXtE0Hl= 288 0H0|X|2H AMES0| M2 =4 222 AAE DEXHt AXPIF LR THESHA|
ZEE AoZle X 22 SoHYLICH F e 2212 2= L|Ct Sl Y2 EotHLL WESIH, 1Y S89
g2iero| 20| 7tHE f Ed =7t 0| Sch= WeFS Z2YELCh & 8dlle I20M H #9IX[1, & Sdlil= H
Oz IELICE 252 tHREE2 U= A Bim| HF0of| [oix|oh 25 8 A2 ofL(od, o 2[ Xl LIt 0|22
A S L EL
O AIBHAOA Of2{ 22 DI E| AE|0{HIE AFR510] 80| 40| =2 SX|5HHAM, TXI7H o 0[AF B3 =|X| 241 H|FH
HEEhof| AF0| 7| ARSI 7EK| 2HE ™ AZFo| THIE 100 mL 2| ZH20f| H 754 ElL|ch 1 X|&™o| =5} AlEjo|od,
02| 20| €2 & EE2 M20M aliid axMe| il = FolgfL|ch 8 thZ Mo 2=H4E nFst X2 tEE0|E
10 BIAHE 75 °C7HX| 7tEStL, X g2 OX7F 8 £22 =0t S0{7t=X| 2E5IH, OA0| Al2tK|= 258
7|Fetch A, 2EY, 2E IR, Bt ALERE, S MELE A ntg e UhESHH oA JHX|2] o ThE
A7t LH20d, Alo] BfS{LUi 0K} St= A2 AL 1 ARA|ZF OtL|2f HEZ 1 Adb=S Ato| 2] Xto[F LIt
Ste =E

m EZ5FMEfOf Qla{nt =E

n 2=0| YE

n S Sojo| shety Y| Y

m X2 AE

m 23, 7|E T2 2SS
A8 Al B 0| X|: proteus-vr.com/ko/AlBIAl-2 2/25) £ -5}/
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IB Programme Chemistry — Chemical Change

Secondary

DP Chemistry
Programme

Syllabus Reference Reactivity 3.2 - Electron transfer reactions

NGSS (HS) HS-PS1-2 - SEP 6 - CCC5

NGSS (MS) MS-PS1-2

Summary Formation of precipitates from ionic reactions
Hne
X2 SdliE o|l22 8N e 2 Boftf= Jhar ZHEEE L-HO|C F JHX| 22 UM E H2H =X| 8= stet=0|
2er= 50 & E OXM 2 LIEHHCE X2 A|H0|M= 0| & AFESHo] o0l M QM PN S5EHE M5, 24
AAUAM= 07| A E HIZ O HIEE 0|8510] == ST =422 FEHSIH, 0|A2 T2 Lz S 0|ER
O|R01Z2l MY ZME BtE= A STt 5tsf 0|0t 2 0|29 3tefE0= S5l = A7t 7| w20 A& =0]
SYECH F 842 M0 0|2 52| Z0| 11 SHAIE HoMH, ntzke| 422 IMZ 84 e 2 iitqLt7H= BhH,
7184 tet=E2 0|F= 0|2=2 8dll&E i 20|X| @A H=Ct
A HES0| Kol 78 0lf= 2HS0] Lo mf MH =L mtof=[= Ao| §i7| 2 ULICH OX =22 M2
A2t ZAolx|at, 1 AXE2 o|0] H|H 2tol] JAASLICE BHA| Fot Hip(AS E LT o|t AFof M= 8 50 mL
HlH2t 2 10 mL =3 A2IEe] FAE A1, 0.2 M gtz 5 mL e 0.2 M 45t & 5 mL § F35H0] 2249
g7| otofl = EHo| FAHE Mg, F WS 40 5= S MofF0] &M TX 7t LiEtLH= AE 2HESHF,
ORI 2 H|#o| R E MCh B8617| © 87|50 KB 2515 50| EUUYS UL HS WY BEO| HAS
AHMoZ ASSt= dHolH, 2t 5 mL 220f| =5zl S22 U2 Sall HY=[U00F & nX|e| U2 dF =+ U &
=ct.
sty 2E

n B B o S5x|7|

m EMXE AIEH

n R 2O &Y

m Al goe| FH| o 25

AT S E

m  Zooi| et "EX S

m ABAOIH o By B
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IB Programme Chemistry — Measurement and Concentration
SCECICE L DP Chemistry
Programme

Syllabus Reference Reactivity 2.1 - Amount of substance

NGSS (HS) HS-PS1-7 - SEP 5 - CCC 3

NGSS (MS) MS-PS1-1

Summary Dissolution and dilution to a target concentration
Hne
ANYE s=2| 8 =Mste A2 stet HdeldoM 7t &t 21d0[0], 0| & &St YR 2 1OX| A|Z2| SOt
g S0 BMIIX| HI|E ML, 0|0 EXfsts 80| SN E RI|E Faf 5lActs £ 7hx| #o|ch 24 AFA,
HE o=, J2| 0 SXE| A 25 S5E 45 U2 2as FACEAIE Lol 3|M5H=0|, 514 20|
SAIBCH: HBCHE HESID BN Aol £E 5 7| m2o|ct F IIK| Y 25 SUB 0[R2 XS 5,
S= gxo| Farg 89| 2u|2 Lis H|go|22, S01E AtstH Su|7} #istel ZMNOE SEE BISHK|LL 0|0
EXfst= 29| Y2 23 HaIX| 7| WfZo|ct
nAZAEES BEetMo| Zlge+5 Mo 520t H ZsithE AE MdE Solif LELNFI| W20 0| £ st&5t=
88t 8HQILICE o ABoME 2t H2E Saff oLt 8US AUZt Mo, £ 8% BEE 6740 ChX Al
M E2}H|w5t0] EI5HA EL|h HA oF 4 g of BpUZKIZEE Sot Zmj7|E Ssoif 100 mL 2| E2tA30] 1,
S840 =01 3 =2 MK A 40 g/Lo| 8HS DHEL|CH 18 ofS 0] 89 54.7 mL £ F|8 250 mL 2
E2tAF0| @10 HA| =35 MUK [ K] 8.75 g/L 2| 84S HEL[Ct ZF A0tE O X A2t H|WSH= A2 S0| #{2
Aot =22 2 5 Y= S At0[2] 2= S S5 FLIE
sa 8

m Z35H0f 25t A2 =X

m 3[MZ 0|SE U2 =X

m RO £EE 7l 7|72 SHIE AISH

Sk AL

m  ZIjol B MR SN AS

m G LS| A FZ5H]
AlS{Al T 0| K| rot -vr.com/ko/AlHAAI_ 2 Z2/Q0H_H| =X
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IB Programme Chemistry — Measurement and Change

Secondary

Programme DP Chemistry

Syllabus Reference Reactivity 2.1 - Amount of substance

NGSS (HS) HS-PS1-7 - SEP 5 - CCC 3

NGSS (MS) MS-PS1-1

Summary Preparing dilutions to identify an unknown solution
Hne
s|M2 AES ZHE D55 SS M4, P oF2 =L POl FH0|M ANE B2 2 ot ClYs &Y 552
Qt= = gholch St A 92 5t B QST ASE 5§, 1 8o RRE YA RIS £HstD 1 2ulE YT
S Ru7X| MPs YALZ ZE ot 8MES Lo{HLE A=X|, YUFAL AFE Fo{PH, 2SS EH, sy, J2(1
YYSE Fo AEE0| 25 o[ WA 2 DS X[=H|, RIlE &S 585t Ao S22 M2 S 0 M2
ot FAHE M= AECHH WD N Yol =7 =Z0|ch
7 ojHo U= Aet2 EE HAQLICH EO01E F7165tH 49| Rul7t H5t et s =5 BSHK| 2 oo] 11 etof|
Sof A 22| U2 HEHX| gpaLich RO VIt Rlefl 5= Col 891 5|5 £1| V2 5|4gEct2, 83| gL
HMEILZgom2, C1VL = C2V2. 8|8 V2/V1 5|4 s 2t 1 5104, s HES| 1 uij50ra Zagich 82 Ao
U= B2, 02let 5= Hdas =22 &le = USLICL F, O 3[ME 82 &2 H HH &350 H A
Ho|od, HtZ o] 20| s=E St HMo| 9= AlE2t B|usy| fI8tHlu ME2 LUH| LT S|MAZ ALY =
UF LI
ol deidiiM=5 % VIV s=2| EMnt s=7F LeX|X| 42 F B o] Fo{X[0], 0f2{ 22| oMl = LeAXIX| g2
gollo| 5= Fots HYULICH 10 mL &£ Al2IE 9100 mL 21| Z2tA3 F 4 A5t YA 2 2E £ JIX|
7|ZE 8% g ZA|EHLICEL 10 MLE 255101 0.5 % V/V 552 8% AE 2HED, 2 mLE 255101 0.1 % V/V 5E£2
g9 BE =H|gt 7, 0|X] X E 0| F 7|& Sl H|wSH0] 0= Zot AX|Sh=X| EHEFetL(Ch
sa S8

m 3|40| 5t= L2 olali5tY|

m 5| T M AL

n 2O 53 g2l 7|72 SHIE ALY

n ST, A9 EF AL T
AlSAl I 0| X|: proteus-vr.com/ko/AlSHAI- 2 E /5| M/
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046 — pH

IB Programme Chemistry — Acids and bases

Secondary

DP Chemistry
Programme

Syllabus Reference Reactivity 3.1-3.4

NGSS (HS) HS-PS1-2 - SEP 3, SEP 4 - CCC 1

NGSS (MS) MS-PS1-2

Summary Measuring pH with indicators and a digital meter
ne

=0[M dofLt= He| 2E 3tst 0™ E 11 20| ot A EE= 7| UX|of| BIZgfL|ct 2 7.4 2t= pH X2
9F10 22 1 He HZ FX =1, EXL| pH = o 2F0| XAHHX|E ZHsHH, MY Hl== YE=[7] ®o| pH #HME
ghsLch pH E A2 &= U SH5tD S8 S S Aot A=2[sHof sHeX| Otz A2 241 3tstol|AM 7+ 2|
AMEElE= 7= B StLLICE

J 2 AN 20 A2 =2 MO FELTh: pH = —logl0[H+], [H 2IX|0l|+]2 2B Y & &I £ 0|2 s=2L|Ct. 0]
Mge ti=Xo|7| W20 StLte] M2 Tl = At=2| 104 HSIE LIEFHLICE pH 321 U2 pH 502 ML =4
0|22 100t} ©f Bo| st JEL|ct. 25 °CoMe| =5t &2 pH 70l {|X[5t04, 0= [H+] & [OH-] = C} 10
QlL|E=7 mol/L.

N
H

o] iz &It Z0MKl= &MU 2 Ml 7HX| RS AL eiLICh 2| EMA B0|= S40| AHdQlX|

A7 dex|et efsLCt FLIHA X[Al= 2f 1 pH &2 2K Hel LHHM XIELL RS 5 U= MdS =0Tt
2dE pH OB = 100 22| 1 EH{7EX| SEEILICH o{2{22 M 7EX| D|X[2] Aol o M| 71X HE 25 X EBt
CtZ, s=4t8t7|(hydroxide group) = @10 HESH Y A ZBISHK| = Stet=Ql MU E=0(2l= ga
EdliAl7|2 0] 2Fet 4bd A S LIEHHCH= WS AT 2 AULICH 11 0|RE &dYSt= 20| o|H M52

o | o

83l ol A, 7| i SHOUR| 0| Z5}7]
Al

=

| 0| X|: proteus-vr.com/ko/ASHAM -2 2/1|/
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IB Programme Chemistry — Chemical Reactions

:s:;::na:rnze DP Chemistry

Syllabus Reference Reactivity 3 - Acid-base neutralization E

NGSS (HS) HS-PS1-2; HS-PS1-7 - SEP 3, SEP 5 - CCC 3 —

NGSS (MS) MS-PS1-2

Summary Colorimetric determination of pH in water
Hne
HIA{E S S1BY o2 ZFSHs JhE ME S Y elLich fots Yoll [at 40| Hishs AloFS e kg, O ZHE
u2f 7 gto] 7|E B HBA MES} Bl mEHE HYULICH 0l M, mYE, AHBES MeS B2 7|7 E B2 51X
PeELICh 0| 0| HEZ H|MHO| A Z I ofet HAL 22 ol Ciet si& =AL 2|10 HENM ALEE= TIE AE 2
HE YHOZ o{M3| AL == O| RULICE 11 BHA| S5t WEBL|CE dot= OAE = =X2F 2 &5, 7|&E
gl ZHADRFF R M BT
0{7|M EH == &2 pHO|H, pH = —log[H 2 H2|EL|CE30+], et pH 2| 2t H= &el= SI0|E2&F 0|2
S| 10 #H3HE LIERLICE SLIHA XIA|2HS BIQ AT} ofL|2} 0f2] Ofito] BBI20|0Y, 2t St M2 Ch2
&2 pH Helo| M Mo| HetL|Ch 0| 2| &b si2| &7t dde] /7| WZoll, 28fE HA 7t pH 2f 30f|AM pH 10 0] 2X
WM 2, ZEMS HA LMoz MM o2 Mo| #3510, 0 M2 [Hol ST Tl A8 E = USLIT
30+0%X| oM M20| 2HE
Ol MBAMONE 7|E HES B Chal M PESH FHLICH L2AT pH 2| 824 25 mL 22 AB T o S
', Zt24ol| Bts X[A|2fS T 24 HOo{Ea] pH 30M pH 7 71X Q] Aat M= QLT O3 o2 S5
AIES 22 WAjo= H2|5tD, O MALS M9t H| W5t pH 8 7510, A7t Yz2|go2 BYE 29 =S pH
8 1t pH 977t X| &&st, oiX|2te 2 M E S6t 2ty HotLt FESHK| &el5t7| 2I5 pH DB Z 2E Al &S
AL T
sts 28

m ECHZE AL pH 0|a5}7|

moHIMY|E NE TS QAR

n XIAIS Y R2| 7|72 2 Y

m SteHZS CHE SO uX AS5H

B A|[ZPA SOl BHA S BHESHY |
AlS{ Al I 0| X|: prot -vr.com/ko/Al I Al .22 JAL-0 7 |-K & -]
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IB Programme Chemistry — Energy, Change

Secondary

DP Chemistry
Programme

Syllabus Reference Reactivity 3.1 - Acid-base equilibrium

NGSS (HS) HS-PS1-5 - SEP 4, SEP 6 - CCC 1

NGSS (MS) MS-PS1-2

Summary Comparison of strong and weak acids
e
T EU0| 2|EHY SLSt Lol A2 H JLHME A E= O THE & USLICE HE| AlY, 412 M YA,
TSt ZE|Xt Ao A 25 0|2{5t Xio|of| 2| EefL|ct Hel 22 s =& LIEHX[2E, Tto|=ZE &AJA[7]1,
CHHAS 10A7|0, E107|E H0|= A2 AN o AN ZE EXfSt= SH0|EE2 = 0|22 s=0|7| 2 L|Ct. HEtA
A2 MEISED ALY A2 280t A2 1 Ao| Y XHE 2HM5| LiE=X] OfL|H 28t LiE=X| Ot= A S
o|o| gLt
=0 8dlizl A2 = 2XM0l| GEXE MEefL|o PAtnt 22 Z42 0| Ao] 2t/5| dojHt=2 2, SdliE 1 =0ict 1 =2
SHO|EZE 0|22 MYEL|Ch O BHAHAIZ=L| £H21 OFMIEAN I} 22 QFA2 T CHA HEo| ZEgiLct &, ol
=70l EAt2| 212 £F20] AdXE YE5IH, T HIE2 0| Lottt F2X|0f w2t 2tELct pH M5, pH =
—log[H30+], & 42 E =Lt Foi| HiX|5t1, pH OB F2| M3 At Ydst= MIE SH-6t0 O 52 -
eigLict

mol/L, 0.1 mol/L, 0.01 mol/L 2| M| 7}X| O{|EFZIAHOFAM| EAt) 2oH
5mLE Foi 50 mL =2 HAMEIEH0 @0 SFFE EMIEX| RHY O|F
HRE| o EFDIAF RoHTF EQ5H = =01 0.10 mol/L o PAto| etzlL|ct 121

—L— O

o] MBAOIN of2f22 9% BlM 2 S5 1
AlE|=E BISH Euct. 2t 8o myo=
S o= REf DHELICH Ul #A H|Zos £

CtE pH O|E £ ALES1H0] H|AH Atolof M=2 710 e2[HM H Y 252 pH E STELITh M 2] o|EFRIL

o o
S22 5140] QpAk| O|X|= BES 2O{F M, 0.10 mol/L o o] Bt A Thof7t RS o|n|sHex| HoiFLIC 28
J2|m ofst pH EH9IZ AR 2 7HRI7F LT
g S5

olxl rot -VI. m/ko/AlSHAI- 2 =2 /ZtALT}-OFEALO|-ph
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IB Programme Chemistry — Observation, Change

Secondary

Programme DP Chemistry

Syllabus Reference Reactivity 3 - Indicators & buffers

NGSS (HS) HS-PS1-2 - SEP4 - CCC 1

NGSS (MS) MS-PS1-2

Summary Colorimetric pH measurement
Hne
A-Q17| XIAIH2 AMOIME Bt 7HR| MATES, A2 | MO S CHE AfAlS LIERE HEQlLCh ST E|AE J|E,
EYI|E, £EHI|E U BE st AFHAM| BHs Z0| BF 0|3 4O RS0, HFo| ZUF T 0fEIIX|LIct
XIAISHE R8P BIEC th2 1 S40| s 1 BH07| S BILICH B SEE "pH It Lf Bisk HglECt B e,
H2717"et= ChStLte| AEoot He = Jenz, HY E(wel)22= 23 pH S &+ gl ESA2 Y = US
ElLICh 2Lt A HRITFCHE o2 FERE LIEtS| 52, 1 BSAS0| UdFHM MZE &35 27 FLIth
Zt AE7tol2{st HA 22 AESh= O|Re= ¥ E A7t ofeto|7| W E et O A2 LdXt=tEl FEfQl HIn ot
SrorRIstEl FEfol In— W Ci27 85510, £ Alel= BHS 0|ELICk Hin + H20 = In— + H30+. BY 458
AEfESHHA pH = pK 7t ElCh 2l + log([In=l/[HIn))0| 22, = M4 HEf o H[E2 pHof 2|ai MTH ZF ELICH AMES
=2 o 10 10 2 HBOAME EBI2T 48 HE|E THotx| Rot0i, 0240 2E X|A|2f0| XFAl2| pKE B4 o2 o
2 pH &tele] =2 T2l HR{oM HMSH= o| R L Chel, T2 s s =2f X0 HHAiE 2 o{EL(Ct
O] MeioiM 02| E2 3L 42 AXt HEHZ F 72| 6 7 E&|0|EE M7 ELIC A, B, C Zofl= M 71X| O[]
A2 81, 1 2E 47X 2| dofl= 0|2 28IX|, HE 8=, EEZE|Z £F, Hs=E2EQlo2t= Wl 71X X|A|22
HO{EELICE 12702 Z0IM 12 7FX| A &40| LIEFELICH O{2{E2 EiES 22 Eai|0|EE EUSIL, Zt 82 M2
HIX|Ofl AIAIEl SHE KIA|fe| ThAE B&E MAE ot CiRst1, 2F AAt0| 2|0[St= 2S4S Fo W 5, ZF Bo| U] 7tX]
2SAg x31510] s 0|X| 84| pH QIS TEILICL Al 71X B9l 5 SiLts 3% gsto 2ot 92 U 2540
2 Ao|H, 0= 1 XN 2 StLte| oL ct.
sta 2H

m 2 Z20|E CHRT|

m X|E7t 2S5h=s wA

m AAlg BEAOZ 97|

m 03] HARS[ A Felst|

m JIEQHET
A5 4 H0|X|: proteus-vr.com/ko/A S Al-EE/ph-X|A[2E-ALR
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IB Programme Chemistry — Energy and Matter

Secondary

DP Chemistry
Programme

Syllabus Reference Structure 2.4 - Bonding and materials

NGSS (HS) HS-PS1-2 - SEP 4 - CCC 2

NGSS (MS) MS-PS1-2

Summary Acids, bases and salts: conductivity, pH and dilution
e
U QU= AME LHY, AV, = S P22 ERSt= A2 24717 I WM E 7HX| 10 7tE HA St= Lol
01710l AF2El= Ml 7HX| EHIAE= O] HAMIM JHE 22 &l RS ULICt &t Aol 2|Ef{A BS0|= H|80] 72| =X
don & = ohofl 2 ST Mol &2 F 7He] &E.LEF’S!%E HAEE M7= X7t o|2E 2UlSt=X]| {RE
HojFLCh Ot Ouls 22 A oMz HES LY B85t T E 2& A0 M = ZHeks| }LELCL. 0]
SIASES £ tol 717 A SlOIS HE A #7IoIA T F0, 0120] 812 0 HIASS0| 27 HY 7|6}
5t MBI A 2E0iA AOFEOF Qs 0| RRILICH
M EI~ETLEISS= td2 22 EPEEﬁ 70| BtZ M| 7tX| 258 Ad5t= o|f LIt E|EMAE A—.”’}JOI pH of|
et gdefi= gs0|22 ﬂ |IE2=(hydronium) s =& LIEIHIL|CEH M= 0|Sd 0|20 2HS35tH, 2E 7+&8d
ol2 3tetE& A0l &k, A Io* = SH0|E Aaelo] OIQ% SESIEE, MEd2 40 Y7 E FESt= A0
OtL|2t 0|2 Ednt EXt A S FHeL|Ct OtOH =2 SH0|E2 & 0|20t BHE510] £13t=|0] Mg 7t ElL|th2+ St
H30+ =4 7tAZ SHAEICH M| 7HA| BIIAE, M| 74X CHE X'—'?'—, QE QNS =gTto| SMUS AHBICE
o] dEAAM 02122 0.1 mol/L HSHEFE, it TASHHEFO| CHa M| 7HX| HIAEE 25 $&lsta, 24249
MEE, F E[EMA S0[2| Math, pH AIYX] HH 2L 2[00 0tO4|& B8 408 7|5 Aot O3 o2 1 mol/L
AALS| 4| 7HK| §|AMH(10 mLE ztzt30 mL, 60 mL, 100 mLEZ &l A, J2|2 1 mLE 100 mLZ 23l A)S
Z|5t1, pH O|EIZ CHA J74R| AL 1 89 20| pH & SHBILICH £ B 222 X 2o ch2tH ol pH =3

H
A =
YOl LT O HIRD, LAk pH7F IO YOk} B|MEUKIS LIEH S 22340

0
0

g 8=
m SHEHIE2ZE 8 2R/
m ol o2
B XA Z M| 2| E{ALRl pH 0|
m MEE EZE 0|2
m 5|ADCHSH pH M e
m OHN 2 n|7]
Als1 Al H| 0| X|: proteus-vr.com/ko/ASHA-SE/M T T 2-ph
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IB Programme

Secondary
Programme

Syllabus Reference

Chemistry — Chemical reactions
DP Chemistry

Stoichiometry, reactity

NGSS (HS) HS-PS1-7 - SEP 5, SEP 6 - CCC 5

NGSS (MS) MS-PS1-5

Summary Quantitative chemical relationships
Hne
SHetUE2 steto| A4l = 3HetXIF 20| O|R0{X|7| = Mof| HhS0| HEde YWd =2 &2 35| oS = U
siF= e #Ao|Ch Mot SEoM= ofE o| &3l HiX| F7|E 2dst, oXE|7|Ats SINE & T,
ANZ MAX= S7|-HEH|IE dEeitt. O] #2S2 TSI A, & 2 EE9| HA|oM H|REC BtE2 XIS
el L e 3 AXE ISt otashX| 47| 2ol ™ &l 2842 A= 22 S0| 2elst= Hl82 1Eslith
1 H|g2 oL HE[Z[E{7t ofL|2f 22| H|Z0[|0, 0| 0| HtZ 2= SSIUEXN AHAo| SHE Lol o SE Y2 =2
7t= =30l 22 H{X0f Sh= 0| 70|t
o] dddloM= Sat HtS S Solf 1 o F2= Al Lot &2 o7t AhLIEE &, 2 shets] &7t & 712 FdAE
LES AL ZE, A2 1 2 FAUSILHEE 2 20| 2R5IH, o™ B5E 2842 L2 Z2&LIth H2 J2i M
4(aq) + 2 NaOH(aq) » Na2 12fA{ 4(aq) + 2 H20(). &= MdE 25 Yd=l= =2oll= 20[X| 45Ut
EAMUIEES Sl MEZ Hot AT MZ 71 22 0|0| EXSHE S0t &M X|7| M2 UL|C et ddE S2S
oI5t 4 9l RUTH LS SO§E X HoHs LIt
o| AlEM oi2{22 o|0| RHE & Et =X}7| FAl0 1.0 mol/L &2t 10 mL 2} 2.0 mol/L $ASHLIEE 10 mL 2
oricz @1, tEE|0|E0M 22 20| 2l 5, 70 °COHM 2R EE HEAIZ|1, JAI2] FHE T SF
AUL|Ch HAl, HAES0|, 2212 Xo{ch(stir bar)7t & H 25 X2 /0 S2717| LfZ0l|, W otHollM 152
Hgre M= O xol= AFole] Wo| ElLIch I3 SYE ML 518t 83 4{0| of| Sots W b mELICH
A~=0| OfL|2t 1 Bt HEZ o] A& el Zote L.
sta SE

m o Speh Bk 4] 5445t

n ST, Rh|, &, AT 2tof o1& St

m SISIEEA ot oAl BHEE 2AI5H |

TN A Y

m E5fE HH= 22|51

m S OS2 H[ LS|

n 2AY 2 Y DS Fulol Nt F
Al Al §| 0| X|: proteus-vr.com/ko/AlBIAlI-2E/5]-5}5t2f=-3 2 7(-2025/
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IB Programme

Secondary
Programme

Syllabus Reference

Chemistry — Neutralization
DP Chemistry

Reactivity 3 - Chemical change

NGSS (HS) HS-PS1-2; HS-PS1-7 - SEP 3, SEP 5 - CCC 5

NGSS (MS) MS-PS1-2

Summary Titration and stoichiometry calculations
Hne
= (titration)2 =02 B1 & 4 ¢l IR, F =0 QL= SH0| AnpLt ExfsH=Ttoll ChEH S Tots EEH O
SEO|Ch SEE LT Qs 8US 0|X|Q| SAYo| H7I SYE Rujo| 2D ZYE YO R, AW B35t 228
w7tk M7teteh 2ot fol= JEOAM 10{LHDY, st HISA0f| 2fsl & S 22| IS H|E0| DHE O JULEZE O
RIE Soll 0|X|2] s=E =Y & = ULt =d, RIS S, 2A0|HE|, +PF 2A2(XL, L s SoM=oHY
HEES oSN, o 7|H2 H BHE 7|7 M E nEsh= 7|& YRy Z Hof ULt
7142 3tet BtE 2 SatelL|ch Poknt =4tEHp2 1 = of 1 22 EHE 8ttt HCI(aq) + NaOH(aq) —» NaCl(aq) +
H2 wh2tA] atof 5] A2 F =2F, MItE 7[2f A2 EANSHE Lhef ap ZotEL|cE 1O =2to] EZFo|n,
ASLIEEE2 datnt 272 o7 20 2 0|2 & o= A St BHSSHA| e SN M U2 &S|
S4¢2I pH 7.00 0] EL|CH BNz OARE SALZ &0I5t= AUL|CHL HEEE XL A2 20| HII=F X|A[2f
(047|M= pH 6.0 D|2H0{ M= =2HA0[ 10 pH 7.6 =10t0f| M = mheti el 22 2 thymol £8)0| H7HE LT
0| AB0|Af 0f2{22 50 mL HaS A =0l F7|2 DHYSHD, HLIAHATL 0ol LHXID Zo| 7|Z7} Y= 2.0
mol/L $=AISHIEES MR LIS, sEE 22 Q410 MLE mRIo 2 AZIZetAZ0 B0 EEZEIS E2 A
A2S Yo AULICH T8 ChE 2t Zo4o| Afo| et mf77tX|, ¥7|E &t LS4 Lo |HA o 4400
M5het HQULICH LS $8 MH SQUE (o] Hu|E ¢ 4+ o, 1 BRI 2R F 5| Als AAS Saf Al
st =EEUCH 0| A2 22T0IM = =2of 2IYet MY Mot 48 047 2 MSollz E75t0 Rz
ST gl MBIZE N pH - eLct
sta SE

m 2O 240 gz

m I3 SOl SHEtHE

n X|E ME el

m 2I £FE RE| 7|7 AISH

m Co[E XME[et =

B 53 RAN BT T Al O 55
AIS{Al T 0| X|: proteus-vr.com/ko/AlSIAl-22/052-At947|-&{ X{-2/
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IB Programme Chemistry — States of Matter

Secondary

Programme DP Chemistry / DP Physics

Syllabus Reference Structure 1.5 - Ideal gases / B.3 Gas laws

NGSS (HS) HS-PS1-3; HS-PS3-2 - SEP 4, SEP 5 - CCC 5

NGSS (MS) MS-PS1-4

Summary Measuring gas pressure with a manometer
He
U2 HAo| 24X 285t &0, 7[Xel A2 YH2 s=H2 EXS0| 87| HHO| ES5t= &5 S0LICh Ol=
7IM el 4& S ATIEHAM =E elold = U= E 2 5= E4 S 5HL0|0d, 0| AH0| 7|M & CHR= 712l 2& 477t
U ZHY2 2 A|ZISH= O|RYULICH CHO|HIE 2517 Mol 7|8E & elst= A, 7I=X7H 4 S Ato| 20| HOHE
FUSH= A, USA 28 A ZET|Z2 AU E St= A, TGHIAPLE|0] S7(f2 MESH= 20| 1 o YLct
olz{st ZRS0M He| o 2] glo| +=X|E o= 7]7|= 1849 H 2d E=F0| 55 E F S35t 170 Ho| X[t
XS EELZ Hot = FE2S o[ Ao X[ LTt
O|2{8t AIO|X| Y Roll= & 2A2 2 RN &5 20| Hu& HA6t 55 FEIH S0 USLICHL LHE 24=0|
ZOHX|H EFJEY HHHO| o S27 =10, ©Ho| S22 Hole RE= H

= = O 27 X0t st22 L&l Z2E20] 2fZto|
HE|E FOEZZR2 2 F2{0|A ELlch HE X2t 2 o m|L[el2 O SAYES SEAIA ol A0 BI=0]
b

SZR0|A StELICH M7 Mo 2 ESEME = A2 9o MA 232 &KX = 25K &

SdE= A2 9= =g LiCh 2% =2to| Hgdo| O de

=
St U= AYLICH FEO[ HPZZ0| Lo =E=|0] AT W20l AH|0|X|= LHF =0t HpZHE CH7|f 9 Xto]of]
B35t th7| S0l =&=01 2w A0|X] =2 02 T2t

=

rl

O MEAIM ofz{2L Ul Ho| WEE JhA Moo 27l e SHE ELict Ztzte| Mzic{oict xraﬂ ZINE
Al2IC| SA0] QIZSIT, WHE AR 0] BHSO| OFYEZE £ 5, Clo|e] =22 ZUzntAzi(kPa) B2 21T,
WHE Te S o2 ARINE Ho{yty| Mo SAE Ea|5|of &ict of 7| ZHEFSIR| B 1 YZl0| AL CE, X,
7| Mo AT, BHSO| HE S0f9 XS 9loni, £A0|S £2|517| Mo WEE crofof EHict 0| He
ZHZIES 0|5 712 ABAA ZME s D= DY ABA 054 9 055 0 A etaf-=m| 2o, 2|1 AE Al 056
ofAfel 2= Hnt—9o| 7|& X2} HLc}
st 28

m o[zt £AOIX| 0|3H5H|

n 22= Clo|Y Ho|x| A by

n ofgE =T )

m 0| X| QT HCyQt

IR NE ]

n U= JjAo| obHBHFE
AI3{Al H|O|X|: proteus-vr.com/ko/Al 8 Al-2 2 /7| Q|-+
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IB Programme Chemistry — Energy & Systems

¢ U
SCECICE L DP Chemistry / DP Physics Vi
Programme

Syllabus Reference Structure 1.5 - Ideal gases

NGSS (HS) HS-PS3-2 - SEP 4, SEP 5 - CCC 1, CCC5

NGSS (MS) MS-PS1-4

Summary Boyle’s Law experiment
Hne
7IM= 0™E 3717t Ut 7IME &ESHH O A2 Z72t2 RIX|5t, &2 EW ChA| WEEIC AX|L0E2 XA
Bz, Qdlzlel 2= WH, A3 §57(, 37|12 E2l0|3, FAZ|E HAY motct 0|28t HSof 2|&35t{, 0| H0| HiZ
&2l f2|0|7|= SiCt. 20| HX|H o L2l 2f=o| &hote] AHE L HotX|1 S7|7F == AOIEL 0| 25
Slefol ojHol U= A HZo| HiZ 2o HAlo|ot TS 20 LHEL 7|M=P x V= dHets
OFEStE 2, 0 2ol = B2 et
OJAIEQl ol 7= o2t 2XIS0] 72| Hof| 25| = &lo| =AM & ol 2157 Wi 20|ch 7|ME S8ttt siM
EAISO0| O WelX|= A2 ofL|H, A2 7|ME 7thslofet 7Hseh Lo|ct AF2 42 +2o| ZXAE O &2 3240
2o = A0|EZ, 0= H H2 2XS0| Hofl =E5HA =10 Hel HAY 2= 82 SHl= 2ol E&H5| H]25H0d
Soteict ROl HEtez Z0|H ¢UH2 FHi7t =10, Rl F B2 s2|H 42 FEto| ot
o] MBOIN Of2{ES =2 FAP| Sloi| ML B7| Fas| 50 mLE LHso] 7| DY Sof cro|Y ol iz st
CH, BIA TAES 100 ML %22 27|10 LA 20 ML %O 2 Yof Yon] &2 ChHi€2 |8 #stA|7| T, 2t
CHAOICH fS 2 olE NYLICh &S Foulof ths J2f== J2(0] 4=40| =1, Folof A=of s ==
J2|H O A5Mo| AME Scte M2 IX|H, of 2Mo| 7|27|= o5 PULICHIVI. 2} EHA|7F 2 miofCt
ECXME S0 MLE = ZS2|10 A|ZF 40| CHA| S0t2= NS &Qlst= A2 i M MUEE = U=X {RE
25t FE EHIAEL|T
sts 28

m ABA A QK|

n AR A ALY 3

5T Yoo 7|=

n 20| #alo| YN X

n ME SRS EIYE
A A H[0|X|: proteus-vr.com/kKo/ASHA-EE/7|M|O|-EH|Q}-Qf&d of-AtAH|-1/
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IB Programme Chemistry — Energy & Systems
SCECICE L DP Chemistry / DP Physics
Programme

Syllabus Reference Structure 1.5 - Ideal gases

NGSS (HS) HS-PS3-2 - SEP 4, SEP 5 - CCC 1, CCC5

NGSS (MS) MS-PS1-4

Summary Advanced Boyle’s Law demonstration
Hne
Bl X|= =2 7| HElg £d 7HssiA 2= 7|710|0, 1 BN S Stbh= o M5 iR RS S2(e & stet u s
Ao ot UELICH P 7|17 2L MEA IZe| =30 tAZRl 5] 2t0i] 235 UASLIEHL LU 2 UFEX]|
40 ZIMZE MK e B2, 2tE5HA Yo =0 opa g1o] 0|12 X| = ZAEXME ASeLoh MEN0 57|12 HEH6
oM 20| &&510] 28l 7 7|S2 EE O A2 SUL R ARSta, IS0t AL 4= E 7| ST 0|2t
SUSH 2|7t XA HE, AR &E WM, 0|2 H, S el Cto|H] o, J2|10 SFH|2| R SU7IE
NLIE=IT I,
5 32 A= 2o HAQLICEH =, d¥et 2E0M L™ ZIH[of Cidl P X V= &L e (32 EXHE0|
Holl RH5|= =8 & 80|22, SYst +2o| ZXE HEte| SZtof| X 2H EXIS0| =E5t= =7t F BTt £[1
U= F Hf7 EL|CH of o] MESHA dRist ™ F JHX| =HE £F6H0F 50, F =H 25 FH|E F9| 27
oot EFE = USFLICH F, 28l 7| 2 20| HSHXA| g40toF 510{(0]= 2 Ao| E&sh= AL, 2=t
HHSHX| Q2otof BfLICHOIZH0| 4R S7|E A AlZtE & Fof|of 7| E5t= o| RULIC).
o MMM o{2HER2 = H=E AHZstL, F0| P& J=X| &5t thz, 7|E0| S22Vt 37| 71S0| E0lE=
NS X HEHAM A 7t 2f 500 kPa £ 7122 77X HEAS & AlL(ch O3 o $WEE 21, &SE 377t
HAR2OZ SOI2 M7 1 8 St 7ItHel £, J7| 7|82 2|2t UHE 7|E-LICH 37|58 HAEE YEstH U=E
7|S0llM 2EHe MA| 200 mL 2 sot wi7tX|e| | S == S0 HoELICt 2HE Fulof ths ERSHH
AFMO| W=, ¢S 1/Vo tidl EXRSHH 1 5Mo| AEE KL= M2 2 BX|1, o] Mol 7[27|= 2ad
Al 20 oist 2 &=L Ct
sta 2=

n MM Y oK

LRI PNES- TIPS RS

n =F Uoog 7|

m =0 X o] M Xz

n ESFto| BB FI}
AlS A 0| X|: proteus-vr.com/kKo/AHA-EE/7|M|O|-HH|Q}-QFed of-AH|-2/
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IB Programme Chemistry — Change, Energy

Secondary

Programme DP Chemistry / DP Physics

Syllabus Reference Structure 1.5 - Ideal gases

NGSS (HS) HS-PS3-2 - SEP 4, SEP 5 - CCC 1, CCC5

NGSS (MS) MS-PS1-4

Summary Charles’ Law experiment
Hne
7|ME 7tEstH Bu|of WESBCL o] Bt AMA St HE20f|l 777 5hs0 M US 5 UL, e STV(E
27| = B 7 Sd0| dofLind, o] 2E20{ 221, ASE A F2 O&lof| XkSAtE0|0] S7[2f 211S0| AKX
it dHHMo = HEHSHH o= AFE 2l WAlo|ot et &AM LE2e| 7|HM 2 Ru|= ch=ot Hi2l| et Fofx el
25, V/T=9d. ""il'et= tHo{7t sy efs siLith =, of HIE| 27l= S22 Y&0| o2t B2Xt 250| HFE=
RMRE 228 SHE 02t s
d0|f= 2o HAlE HYst= Aut Z2 2sd O2l8 Ui 2 X 86t A0t 22= FAS0| LOfL} =7
S20|=X|E Zdeith 7IME 7tgstH 2 EX7L ol o 25 2|1 o XtF 2H5|2 2, 3ok 215 QUTHH 40|
HSE AOICh 47| M= 25 UX| HCt TH= 28 Yol it SE0| CHA| 2™ E 0|8 Wi7HX| 25| HE W7t
=g et Yo 0P E KR &2 Yoot 7|XM 7t eHalst= Roj= Hol 2 =0 B2 Bt
O] dedofM of2{22 LHE EHX|E0] 0.5 mm 2l RE| 2M & H0f| 2 7| 7|82 7t57 =N, 0] 7|S2 ARE7
O|2X| 2 MX| = S22 2 wEof olaf otto] YEE LI 22 Ato| Hofl D™= Wk 7t 22 HZ=0]
7l d[7Hof| HELICH S22 2f 10 ZHH 22 |1 Zf HA0M SEE ofsH 222 0|5 2™ L 7He
2E 2t Zo| A2 H7| ELIch LHZo| 2 Ust7| ufZ20f =0|= o|ct 2|7t 4= Hi2HF B|2|5IEZ, =0[E 20| EhJ
g Jef== AFES| ©A 2 LB = J2f =T} =[0d, O 2| M0] =0| P(0)ol| =Edth= X|H2 wHkeh & kol HIX|of[ A
Ztot Mo G =Lt
sa S8

m ABA BHA Q&5

m USE ME FH S

s =3 2o 7|2

n AFEQ| gEo| HH X2

n Sl BN Bt
A3l Ho|X|
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IB Programme Chemistry — Change & Systems

Secondary

Programme DP Chemistry

Syllabus Reference Reactivity 1 - Energy changes

NGSS (HS) HS-PS1-5; HS-PS3-2 - SEP 4 - CCC 1, CCC 5

NGSS (MS) MS-PS1-4

Summary Temperature dependence of solubility
e
2= EMEE= S SHoM X S0 28l 7|X0|H, OF o o= Z=0= Zof X[ otolct. 1 L4HQl
22 o|Hof| U= 2= Bt 7| M HE|TL OfL[Lh A2 20| 2117|E flo ot B2 MAE E2 & U=Xl,
HICIZFCHO |2 2B Ot B2 O|MSIEIA S E55t=X], YERZ0| ME0 o2 A EttE FUSH=XI, X AAO|
2 g2 2AAF|7] ol & 7IME o€ MAHSt=X], J2|10 &l JtA HAo] MeaZ Jt= Sk 2
XA 7R =00 SH=X|E ZH BTt 21| ZR0[M 28 U2 Mol =0t U= 7IHe] s=0|H, OXE Z2ESt=
N2 AAN 2 7|M2| =0 HA| XA 2| 2 E2t= F 7HA| 22l0]Ct
O|E X|tHiSt= 2tAl= &2[2] HALICH HE AEfoM SsHE 72 s== X 2| 7|2 fE ol Hl &Lct
HlE &= 2=0f w2t 374 2tX|H, 7|H 2] 22 222 OXet= il Hatez S2LC &, UM E 7HhstH
C B2 7IME =0|= Ao| of|2t BsHE 7|ME =2 oLt O 0|f= 7IMe 8l 2 YE5H| =20
EALEE|0l 2| 2o et B2 JtetM HWEO| CtA| 7| AH(HH) B2 2 0| S5t7| IHEQLICE. o] AE0|ME BT}
=0 U= LHE AHZ M IHE 2 HE3E, EHR2 2, A8 2ol F0{ MZE CHE M| 71X 222 FX[8 T2,
OPHE G0 ZHZI0M HEZEO| XS5 = AltE ST AULICH AR ZHS AFO[O|AM CHE H2 27 2= #0(0, AKX 2
SF RO, 7| Y2 M Algd2t 25 SYUSIE2 ZOle| X0|= 2% 220 7| let|t.
st& 2=

m AIBA B o2lx| |

m SA HuS TF

n ARl 9 g ZYmo| X7}

m 2o EfoY

n B2l Yo 88

N YN £2

m {0l cHE B EN "ot
A4 Ho|X|:
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IB Programme Chemistry — Reaction kinetics

Secondary

DP Chemistry
Programme

Syllabus Reference Reactivity 1 - Energy cycles

NGSS (HS) HS-PS1-4; HS-PS1-5 - SEP 3, SEP 6 - CCC 5, CCC 7

NGSS (MS) MS-PS1-6

Summary Calorimetry and reaction enthalpy
Hne
LEHEY2 AFE 2o Z=Ze| K|, B LA, HIEZ|7I S == S YESH= WY, | HolM 232 E7}
YU HE== 9 5 2= A9 o|HX| gters EH™sts LYot O wWAl2 23 HEHK| &L ch E capacity
7t e dl HE 7] oM SEE st LR e 25 HEtE SFok= A/LIEh 07| SE2 otddls =250
2atel BhE, Mg(s) + 2 HCI(aq) —» MgCI2(4d) + H2(g)= St =Z0|M 0|8E = U= 7tE et dg B8 &
SHLHIL| T
04 =2 25 28t 4k2f 3HE A Xtof| MEE oHX| = BHSo| R0 w2t ZHE =0, Ao|A|= 2R =2
£45h= Eo[ Ao g7 20| 2 tHREE0| WX 2 2= S22 LIEIHLICE O 25 &452 37|82 STotH HhE
AT E L = UGFLICH 2271 2L M 5B 215|= Aol ofLIEL X|EH 22 7|ZE7| M 20, SYet dels Sl =
Ha 220z SAl0l He = JASLICHL J, 227 Lot 7Hat e &S5t oA BESHX| =X E Sl B30 HofLt
2 ZHE=XIE L = USLICH O] F 7K HEH2 M2 AZ = 0] =0, Bt30| HEch= Ho| EFES UL,
o Mol 2l E2st=22 o We| 236H7| M2 LT o8 A8ioAM= 100 mL 2| @its HEAM €10 25 7|Fel
T, 2k0.2 g2 0tOUH|&H IR E ZOotM @1, SFHS &1, WE7 | AFRAXE &HEA|Z F, 227 4SS HE WX
EfE5e e =2 2= 8 2ESH LT
sta SE

m A HIX] 2|5]7]

m NS0 A ™AL ALSH

m A &S

m HAZICZ BEE XAHEH

m QAEND] A A

m HS £

m SPe| H[EH Fot
Al Al I 0| X|: prot -vr.com/ko/AlSIAl . B2 /HIS 2 QL of|EfT
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IB Programme Chemistry — Change, Energy

Secondary

DP Chemistry
Programme

Syllabus Reference Reactivity 2.2 - Rate of reaction

NGSS (HS) HS-PS1-5 - SEP 2, SEP 4 - CCC 2

NGSS (MS) MS-PS1-2

Summary Comparing a metal with its oxide
Hne
T 7tX| 23, StLte| A, Stte| HEA|, Jd2|n Hel Hol Ao 2= He o gl A2 00| Ak [0
LEE[= 0| HX|= Lotelo? 0 Od[ge HPL WESHD HFU A Ef2a2t st Asao| A2 2 Y S8g =
glom, 7o BH0IM AAS| LOILIEE RE8 45 QiCt. 0] 2XIS sfHots WS Ysiste| EEN0 28, 5 &
7HX| 828 £E5t= AOo|Ct & 5 Ut CHMSHA| &Gt 7, A=M oz AR5t EHY & gl= B30 =E5=
NelL|ct 0| HEZ 3| Ao HAIQIL|C) AE D = AEf g0l 22 F B Zte| o X| H3t= 1 Atolof| F Bt B =20
o| =35I o, WEtM FH-SH| 2715t B8 2 ST57| 72 HHEE2 ZEsto] e = UsLIH
017|M Zl&st= A2 F 7HX| ZhEtet B 0|Ct O Od|m 550 G4 =0F 4 J7[HM 2t Hetotddls XS
MHst, Astobdudg2 22 gAtof| soF A thal 22 Ent 22 Mdsict = oF 2 Bh30|0{, # 2 2tofl
L=, F2 A2 ALESSHH L E E7(0ME CHMSICE B B0l THE EHE S i 0 AX| S2f L2l MY
AED| E H5HH M5| 0 Od[m2 A4 B30 =0t o[ A&oA= 1 mol/L &4t 100 mL 7t &zl St
LA F S 2 AL 2 ™SI, 2t vt Mol 228 7|S5HH, 2=-AlZH 2= 5HLEZ F EESS 2F
LIEtd Zdo|Ct 0|5 Sl STt AL ALO|2] F HHSO0[2tE Of R CHE SE2 0f R THE 22| o|HX|IE YES 5= U=
M3lo| = Him RS Bolg 4 YLt
sta SE

m A HIX] 2|5]7]

n UHE SFE 2T SHs|

" SYUs 2o T x| B

. AT EH

m 5|Ao BHE

= QS 0oHX| H|W

m  Zojof ciet B EA EIt
A Al 40| X|: proteus-vr.com/ko/AlSHAM-BEE/2X}-721-HIS-=/
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IB Programme

Secondary
Programme

Syllabus Reference

Chemistry — Change, Energy
DP Chemistry

Reactivity 2.2 - Rate of reaction

NGSS (HS) HS-PS1-5 - SEP 3, SEP 4 - CCC 2

NGSS (MS) MS-PS1-2

Summary Surface area and reaction rate
e
THE Lot B A2 L2l BtS 2 HEHA HE= 71 22 S SILIO|E Mf8 U2 ol F THsSt SE2
SoiE =2 SHE ARt 37|2 B4 ED, AlMES 2320} 25| o 2ol FYE DM = 2=,
stz{gdaE 22 MEt goj2|7t & AlZH S0k smoulder & RollA 242l MErS & Do)
GIAA|ZICE Of OfH PO BH5HY ME2 HISHR| U | ofi & U= EBE Q| ot
OX2t M At0|2] BHE2 F 0| Bih= RO|AMEH Lol 2 SE= =Ml Holof gl &L Tt
Lot 2 FHS H A2 USSR LIFH 2E, 2 7 LX|= 222t ZEts] Z2X|8t, Ato] =E=e
T A= ZHAH2 87t L Tt 2 A2 8H20] ¢o = g ot ZHEsteXol= FEe
FX| oMM Ehg0| HotLt Wa| dojU=X|(BHE S£)E HEl F IR 728 F25k= Aol o] el F2
XA opx| L ct

o] &M of2{ 22 StLte] 88 F+ Y ZI™SHE| 15 o 7HX| HZASH ELet F otE 25 WE|2}
CIXEY 227+ Z=tE 2H S A7) 2t 1 mol/L 34100 mLofl 0.60 g o] OtOH|&E E&LICH TE 1oM=
OtdUls 7IRE ALE5HD, ItE 20|M= SYet 22| 0t U = 2|28 AFSEILICH ZF A& (run)otet 7| 228
7|=25t0, EfER =0l M AlZtof| [HE 2= HEIE 2ESHH, 10 28 o0 BH30| === H| HEl=
AZtE SHELICH F AYE SUSt =2 0tOul&S =67 20 SYst U2 2 UES A2 o &tE LTt
0121 0| H| s oF & CHA2 11 Ho| lish= SE=QiL(Ch

e ==
m BN UE S5
B 25-AIZEEM 817
. SEE 0K
m YN A SH
m SHEH LI}

AEA T o|x]|
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IB Programme Chemistry — Change, Energy

Secondary

DP Chemistry
Programme

Syllabus Reference Reactivity 2.2 - Rate of reaction

NGSS (HS) HS-PS1-5 - SEP 3, SEP 4 - CCC 2

NGSS (MS) MS-PS1-2

Summary Surface area, concentration and acid strength
Hne
M3lete £ 20| Sibs Rojch M)l BZHS won], O Zos AMAT FR0IM XIFEH F20f 0|2 Ches
TELZ LEHELIEL AE7tA=E g7 2E M3|de 2 MEE=0, ol= 02| ezt o{2o| ZE BHZ0| 71F
JEM = E 2 ol oLty 2 LICE 2efE A=2| =ZfEl dx=2 EHO0| ot S3tE[ 10 thE-d o]
S| =Lbol w2t HRtRlE SE2 AbgH|of ofs) SAIELICH J2|1 X|5k0l SO0LE 0| AStErA 2jof= o2 2t
HEL ZESHK| 42 =0l 2lsh A3 HMA| S= AAEO0| Sl =0 BHSO{EIL|CE 2iZfe| AR0M BIE82 2F
Sstnd, 20|17} Lhe U2 2 #130] A E = S=@olL|ct
1 HE 528 XHiSts A2 M 7HK] @20[t OXTH MSste EHAL| F7], Ae] 55, J2|10 Lo BHEXE
Lot EA| e =7t Sh= HO|Ch 2k & JHX|= Atnt BHAFRY AtOlo] = = F=0| &2 DIX|10, M B 24=
EMTH= A EX S 0l WEJFAMEZ ofEH &2tol si2|=of J}=Ttoll BEFS 0| RICt of M| 74X = &t HHof| St
HEtA|7|0 BE3 AlZtE SHEZN dEA2z 228 & U2n, 0|Z0| HEZ o] M alof|M Sh= Yot
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U2 AR AIZHEQILIC 2t RS Xf2 2 AS HDEORM Al UE, BE HOIN, 12|10 550 SIE 212
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IB Programme Chemistry — Change, Energy

Secondary

DP Chemistry
Programme

Syllabus Reference Reactivity 2.2 - Rate of reaction

NGSS (HS) HS-PS1-5 - SEP 3, SEP 4 - CCC 2

NGSS (MS) MS-PS1-2

Summary Concentration and reaction rate
Hne
Pg WESH= B8 2 AAR9| XY Nt 2 AEICt Ho| Plsh R HEEE 87|71 25| HE =0 JUTHH,
LHE=2| 2 =71 LojLh BHS 0| WEIF0| UE5tEE 2= A7t S| A|A[O[X} X7t Elet &, &t& 6t =0|= ot
HISM=XIE Lol =1, 452| 7HutE2 Lot WEXIE sl =Ct. sltef SStAE2 MY 8 B8 7] E Nost=
&S| o] EHUE AFE5t=0l, 0{7|M ZF(runaway)= H2Z0| MAHE & U= AECHH HEH S22t 222
UX|=0, 0|25t S/ L FSHHE Solf AZLE A F2f ol X| & 2o| ZelECh.
T 7HX| E7He| Aol St FHO|AM i1 U2, OANEE 7ESt= Aol Ao EXY o|RLICh oEAH HE|
82 UA AR E= A0l 2|5 2™ =0, 07| M= &4 DU siLCh SYet 222 252 st Yol g
LES5IEZ, MO| FAUO|=E 2B 2= dELICH G2 WE 1 Bt82 =5 EH0AM dojLtn, 0| Xof= S5 El
SHO|EZE 0|20| 8 1 L2 [2[BHY EXSt= 0|22 0| H|H|St= £E2 ZEEILICHL sEE FHIZ =0|H UE2
CH2F Ate| AlZF Ttol] ZLt0q, OfRto| SRS Aot 242 220 2Lt Eulct

(@)

1 2f 0.4g 2| Ot1U|= 2= 100mL of H4kat BESA|7| 12, =52
Y g0l 22 E = O d2l= AlZtE 25 7|55k gLt I8 o2 F bl
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Lojtoh= AtA S 2HESH= AER ofL|2f, Bt £ =7 s=0f| Hott 25| 2| &ESt=X], & 88 A=+E £E5t= ¢
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IB Programme Chemistry — Energy, change

Secondary

Programme DP Chemistry

Syllabus Reference Reactivity 1.2 - Energy cycles

NGSS (HS) HS-PS1-4 - SEP 5, SEP 6 - CCC 5

NGSS (MS) MS-PS1-6

Summary Thermodynamics and enthalpy relationships
Hne
LHEYH2 31510| Hof| =X|E F0{5t= YA/0|Ch 7|= HHE0| o FHO| HESHHALE F8F HHX|7F 1
LHE= 20l HFEEE S, I LE=2 2 E M= 2 &T5tH, oUX|= 2, H|Y 82, 12|10 2k HEt2 R
EEECH o|H Ao 2 HOZ #XE2 ST AX|L|0{7F H2 Xp2e| 57| P& uf ALESt= A0|H, 4|Z A AO|
Z4=22| £X[2 EN5H= 20|10, M3|Lt AHE SZ0| 42| 240 A O|ASHEAE Sotli= o 228 HEE e |
AtE35t= Ao|ct
1 5E2 AT 7F Hef gf0[7| IfZ0| & 7EX|7t JUELIE ot S22 JEfUM CHE S22 dElZ2 2 0 nEtE= g2
1 Z=27totLet 22 I S2ES0| FAOILo elsiMet 2™ E LT JAo] sllAe] HAQLICH o= 2FH FH5H 0=
HF =2[AHL HF A5, 22 20| HF B2 BHE80|2tE A[Zfnt 20| SHIE IR0 U= 2|2 HA S
AT S Bt ZM oI5| Aoj = USS 2n|BL|ct E3t 0l ZHE P I XML OIRUE Yol FX| o,
OAS Y7l BHo| Yo LIFo{oF SIRE RE A2 £ A B £ AT} 3| RIS E0M AlRECHs R
o|o|gfLct.
O] a0 M= St DAMAM T 7HX| SEE st 222 M= 228 7|55 Lt F 7t = 82X
SELE, 0f|Et20| 210t 40|= A1 U2 =0| 20| == AYULICE 0|S2 g Yoz dg WEtsiL|Ct SiLt=
£ 7tstt #HaE7F o{LEX| gf= ch 2 LT LMK 5 71X = 2tefd 3-e =2, Bitzis0| ot Bh8oh= At
GAto] =ABHAE F0f| 23 S3tE= AQ/ULICH 622 2 2= HEtE 29 AP 2 HESHD, T 7K E M2
Hlw Bt CHE, Sl A2 A2 ALE5H0] 0 & 71 212 Zio| EX o 2 F == Ato|2] 22 Xto|E EY AT,
sta 2H

m HEHH

m SEO| A FH5|

m 25 HEE AED| 2 HESH|

n =S2[H I Sotet stety H 2101 25|

m 5|22 HEA HESH|

R EPNEEIR]

n PR ATl A=Y BICHS|Y|
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IB Programme Chemistry — Energy Transfer

Secondary

Programme DP Chemistry / DP Physics

Reactivity 1.2 - Energy cycles / B.4

Syllabus Reference Thermodynamics

NGSS (HS) HS-PS1-4 - SEP 3, SEP 6 - CCC 5

NGSS (MS) MS-PS1-6

Summary Observing heat exchange in reactions
He
S St ZAM o0| A2 R 2 LHESEH CHE &£ 242 S 40|t SHHHE & F ™ FoiL| 7L X, X7 =0
ohtod, 32 = ool SIELE Hol, 220|= £F 10| Ho| HESH (o SHe D=2 AKX AL M 2ol ch7| £2
OrE AIHRZICE o|2t £ 2 =28 HAo| 2fsh A|HEE 2 0 'HZ12 3ok St=X|, H|ZE ZHE ofF = HoflLt
Bl ==X, d2|0 SN HES LY fizz 2 I o MSSHH AKX =X|7F Z-ECE 0] 2E S22 Alare
me| 2 =0l = ol X| 227t SX| ¢h= BtES0|2 2, 11 Xpo|7} FH SF0l|M X EAL FH sd2 2 X|S&IH
SIefAEE2 F Hee S g0t YU 2 HHSHH, o] HASS 2= A7t ot A E XA FLCH 2 ™2 of|H X E
LESIEE FHO| MEEHA| 0 22|12 =30 &S ELICH olHX| Atdl= Zdgta AAH Atole] oM HIRE LTt 02
AXE HOL AL 37 282 e tle olHX|7t A2 5[0, SHE|El 0| 2E 2 F3ISHAHLI MER 23S e e
o|AX|7}F gtetElL|CE & & 0= 0| H 2X|7t R E Z2F5IH, F U2 ti7i 37|27k H|xet 2 <Xto|7| =0
SdE dt= 1 = Ato|e] 212 X}o|7}F LTt HEZ 0| A o| FH5HV| 2t £H-5H0F Sh= o 7 &IL|E
O] A0 02 E2 SLSH TAMM B MZ CHE F 71X ot g e Ado|nf, I A2 LutXel SEHE
FIEHEE MEEASLICHL H HR = SAUSLIEEFO] 20| 5= E2 R, OIF AL BHESHX] i1 ME2 S 20|
OFSOIX|X] 420 25710 & 04 MSEILICE F BHMi= U0 SEALIEFE S4SH= AH2R, =0 =7
HAZO0| L M 7IX| M2 2 =S Bh=0 APUHX|= 2I- st stet vttt o222 Zf Oty M=o 2EE
7|85t0, 24t tE g 250 wEt 2/stH, 24 2= HalE 22 o|HX| = siter Aot 27 &2 222 Uhera g
2E"2 DtEol| e SEIA QI ALAO|DY, ORI YOl ol WO R e =KX= 2% FHE SoiATH Y &= JUrt=
ALt
sta 2H

n 25002 2H ER

n GUSYY

m =39 A EFSH|

m 25 HEE o|HX|2 HESH |

m 55N wslel 22| Ha TR |

m SAN ARG
Al Al I 0| X|: prot -vr.com/ko/AlSIAl. B2 /5 o _HIod
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IB Programme Physics — Energy, transformation
SCECICE L DP Physics
Programme

Syllabus Reference B.4 Thermodynamics

NGSS (HS) HS-PS3-4 - SEP 5 - CCC 5, CCC 7

NGSS (MS) MS-PS3-3; MS-PS3-4

Summary Heat transfer investigation
Hne

RE S22 2k Heto Yxof o2t MZ L E B|E2 X ECt SYst HUA 2[of| =2l SYst dHlo 22 Rulof =21t
AERE FoU 20| ofA OjX|Zot S AER= AV7IE U=, 9 29| Hitts A% 25 L2 i s 230
0 go| wECt of mhEESiTh 0] RE #Afo| 0|0 U Y2 HIY 8, S ol B 112 1 22| Fes
ol Xlo|H, o| H2 St M 7H& S8t +X| & StLIO|CH 0| /2 XSt 2|0 O|E o £ E R0 &K, ZEZ0f
ZAE|EJL Lottt 26X, siRt7te] A 20| 23516t 0|7, 2|10 20| AL 7ts8t 72l 2 RoM W22
Meis|= o|RE AWEICH
SYct=s Y2 MZ OE 252 7 SXME B<E YEof| =E5H ot 7l 382 2=7t of|of| ¢=SH=X] E=
AelLch oKX= EEEEZR, A2 220| e= 23 A7t2 220| EFatch m1cl(Tf — T1) + m2c2(Tf -
T2) = 0. MHEISIH, S 2= F AIZ 220 2t S22 S 7ISXIZ Z6t B0 =0, et HeHE2 g2
2R5ts 80| o 2 B3 To2 XA HUICH M 22 $HAL BE U2 SHIH IR GHe S
Melsti=s 25 & & UA e
0| MBI AO|A] Of2{ 22 HE QlojAf o 80 °C 2 JIAE =712 8 50 mLE X7H2 WA 50 mL 2k = &t 44|
ELCH A BM= A2 20 A0, F HMll= X7H2 oS0t &L 20t 22 EFE2 tEF0|N, O 2=
ABYS M| UX| R O SE & USLIC OEIS SFES IX YO0, YEZEC HHS| O 52 2E2
ZHLICh o|= o] a2 Sdll 22f E2|510] St F- e 5= U= F 7KK E712] o7 W2 ULIT 0222 o HX]|
THOZRE F Hd 28 25 0|5t 0|2 EEAI7I E05t= 240 H|WStH, 1 Xto|E dYe ALt
sta SE

m Y EFE MLl O] =X

m HE Y =SAZT

EEEEEE

" OEE AH B8

m U2 WSO R XESh= F K| 20E 22[5H]

n F|2N0| QUi oIty AN Y 25 XF
AlS Al 1| 0| X|: proteus-vr.com/ko/ASHA-EE/067-H| A/

85| Page


https://proteus-vr.com/ko/%EC%8B%A4%ED%97%98%EC%8B%A4-%EB%AA%A9%EB%A1%9D/067-%EB%B9%84%EC%97%B4/

1.,
—

070 — 315 B0 A5 &M

IB Programme Chemistry — Equilibrium systems

Secondary

Programme DP Chemistry

Syllabus Reference Reactivity 2.3 - Extent of reaction

NGSS (HS) HS-PS1-6 - SEP 2, SEP 6 - CCC 7

NGSS (MS) —

Summary Solubility equilibrium and Le Chatelier's principle
Hne
Eollz B2 Ho| ‘EBY'2E S2|HME 035 8H £ ZA Y & U= O|RO|Ch St =2 ofof CHE tHEA 2l
MM OAIZ, EY, HZIE EHeEt Al 2 7 Hi 20| P4 == AAYo|H, SEEnt M E e 0|1,
f==9 M EE 285t Qolo|th #XE| RS2 TS| #X|, & SE=Z2 2R E 4 =0] o{T(of
™= ofC|ol|M CHA| S EX| ATt
e ol xfalof 0|22 Zettt ot MES US m, F 7HX] 2 F0| SA[0] HO{EfL|CE 0|2=0] 1IN 2] EHE
ML, AA| £2f o252 ChA| O Z SohZLCh B2 o{ = 6H50| HE W7} o2t & £ =7t ZotA
TEEIL|CH SIS AR 0] ZAL [Ca2+][S042—] = KSP = 4.9 x 10-5 25 °COj|M. 1 Z/2 =1f5t= 0|25
717l M2 O o|¢ OEX| @42 Wi7tK| UM E AMAZ|1, DL H2 A2 ZEHE W7 IXHE SaHAIZLICH
M o= Bt 2| 0|28 B FII6l = K= H5HXA| 4&LILESP — 0l= BEo| RIX|E 0|8A|17]|12, H2 &2 1OXM =
LIEHEL T
o oM o{2{ 22 UE Lt M Sot Bl &ZokA ELth 21X of2 ZFoflM 2 efLet 0.10 M 529
Aotz EMUEEES AW SA| &M XS0 A7, 7I2te2 AR F A S = 5HHE H 22
SOl AMo| FEEL ek O3 ohg OX FolM 2 Ech X #idsE FEt detHESF Ao 10 MolE
=, 3 2ol = 22 HN(ZE7|0fl= ofF L= LOILEX| 42 AXE E0|=)E Rt Z 2t Af2 2 A|gelL( Tt F
AE 25 AMEES Mo, 0|0 HIZ “E&8d” OM7t OS2 AEHM 8H £2 2 0|22 =6 RAtts
SHYLIE
sta SE

SN T AEI2AC 55 BY

m Sz BN EHEZ

m EAEE[0|2f HEjet S ol2 2t

m 2N BIS O S2td BtE

n Y EAnt A AlRiof =2

n MBI
A3 Al Tf|0|X|: proteus-vr.com/ko/AlBIAl-22/5}5l- 5 o|-H A H-Z 01/
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IB Programme Chemistry — Energy & Systems

Secondary

DP Chemistry
Programme

Syllabus Reference Reactivity 3.2 - Electron transfer reactions

NGSS (HS) HS-PS1-6 - SEP 3, SEP 7 - CCC 2, CCC 7

NGSS (MS) — Fe(N03)3
Summary Le Chatelier's Principle and equilibrium shifts
Hne
E AE2[02] JE|= 2tet SetAUE 2tEE[X| 4o = B30 O B2 Wd=2 Rl = U} siF= wElo|ct 0]
He| =0 2L ofrF Do et =10, SZ 2Tt Atk LArstErAof 8l 7S E0, Ao| mlof|M S5t ATt
Ust= 2FK0IM CHA| & == AOo|Ch & MA el 2= AEAM 0|8 712X = Ol AL == A|AEI2 HEZ 0] HIX|
flofl }= A, = HI) It E| At tA0|Ct & S A2 0f TS M2 L= 2EtetE2 S gds5tod, 7|7 0|= =2 =
sk HEE gfod = ULt
B2 Fe QLIC3+(aq) + SCN—(aq) = [FeSCN]2+(aq)oi| £5t04, A2 HHM2 2AMS| LEXR S| 25120
Sech of sE0M F EE=2 2 ‘:'*”O”—IEF Y JEfolM s=E=2 KE SHEgL|Chf = [FeSCN2+] /
([Fe3+][SCN—-]) = 1.4 x 102 25 °COj|M IS S=E WASIH LIS E T SILHE FIISHALE, MAHSHALL 228
S0|HL LFH—EIZ X Q = § 0|4 K2t ZX| A ElL|Chf; A|IAE2 0" 2 W7HX| 1 228 225
ESt= HAIOZ HHE BTt 0| H0| HEZ 2 AFSE|0)|2| |27t M5 7|= & AOo[Ch &, A|ARI0| M3t “M &t}
= A0| otL|2l, Q E KZ =[Z2|= &eho|2tH ol Be 2= X 2Ict= Aot
o] AHAOM O{2HER2 StLte| BHE S8IES &=8I510{ 0ofE 7ie| SYUSH BEC R Liw1, A Bimf A2 CHE NS0t
HlWsH| fI8t 7|E222 H74s AULICh 8 Chg Y& 712 A0l {4 7t M2 T E 2Ae 2 X582 It
ALk E|QA[QHMA =Tt H FIH = CF SA| 7L sUtetE HI7I2 ALEM & ZT™A7]7], 200t oz 3
ZeA717], 22 2 L 80 °C = 2= A2 A2 7t= 2Hof|AM 1 H A2t H| W =0, Zf Al 20|

0| S5t= Yek—atstelE B2 2 I O{FX|7LE 72| 0|2 B2 2 ¢ ¥o{&—0| M| ALt
sta SE

m EAEZ|02] 2|, A= Y HE

m A= HIN ST MO M

m I St FI16H7|, 2210 Sk M A4S |

m 25 AEFA

m M= HAMH H|D

m J|&T}obA
A A I 0| X|: proteus-vr.com/ko/ASHA-EE/=-ALEZ|H|O]-RI2|/
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IB Programme Chemistry — Transformation of Energy

SCCELL T DP Chemistry / DP Physics
Programme

Syllabus Reference Reactivity 3.2 - Electron transfer / D.2 Electric fields
NGSS (HS) HS-PS1-2; HS-PS3-1 - SEP 3, SEP 6 - CCC 5

NGSS (MS) MS-PS1-2

Summary Decomposition of water into hydrogen and oxygen
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IB Programme Physics — Energy & Systems
SCECICE L DP Chemistry / DP Physics
Programme

Syllabus Reference Structure 2.4 - Bonding and materials / B.5 Circuits

NGSS (HS) HS-PS1-2; HS-PS3-3 - SEP 4 - CCC 2

NGSS (MS) MS-PS1-2

Summary Conductivity of solutions and electrolytes
e
7| == w2 deH0M O|RO0X|= &d T 71 E SHEYULICH 28 XMeld, B84, =278l 24, 243
g7 52 25 0|E XSH2 2 BLEHERLICE B S| A2 HHXTE Mo =0t = 0|=2d S22 US
HAZteZ, J2|10 A|SE Tta|SHR] @410 & = 7| I E L SYst 5 WAo] EU B0 Ee =2 E1sh=
Aoloy, =HE HMO{7|7} AF S HotLt 'Zo{of &X| ZHSH= ol AH8dh=E Ao, A S AI0|AM A== tHo| 2l of
HEl 2 =[0] J=X| &2l5h= o At85h= AL
HH= 1 2 ArEZ olse & U= thX UXE Zestn U2 et M7 E SoA|ZICH = XpA|ofl= o2t LRIt
e E0{ UX| POt &5t E2 MEMO| EX| 420, Z25t A2 SoliE 20| 8H £22 0|22 LESI=7t
St= Fo|ch HBHEFEN 22 0|24 UM = 0|0| 0|22 M =E|0] JM 3 20| 2|5 AX7t E5H =7 ¢t 5HH
ECh et 242 9 EAl= 20| A28 LEXE 71D W7HK|= 0|22 &3] ZEISHX| e, 11 UMKt
O0|=0| Hott R =X = oF 40 2ls ZHECH XA ( L) 22 EAt=s HE AT gl & YMXE geEE,
OtF & SoHME OIR A ESHA| bt 5= Aot dli2l=le A2 ME CHE F otFo|od, M7 B=EM2 0| S
TE5 == S40|Ct
Ol dEHANM OHE2 M7 M= AS7|(ZEE HZE ot Ao M3t ZAIS)ZE 12 74| AH| E EIAESHD, 24240
CHet ZAIS2| H7|E 3t M =2 7|5 AUL|cH HA = 10 7HX| = L E s =2 FH|E 8H0|10, LHHX| 2
Xl SRt 28 M Y AULICH O 127X SHUS HIELZ SHES U6, fdsiE,
HIM 2= EFetChE, 24 J50l =etel 282 S/ 1 0|FE MY ALt
sta 2=

m Mo Aot H| ™S & FEFH|

m MZ ooz Aol At
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IB Programme Physics — Energy systems
SCECICE L DP Physics
Programme

Syllabus Reference B.5 Circuits

NGSS (HS) HS-PS3-3 - SEP 8 - CCC 6

NGSS (MS) MS-PS3-3

Summary Resistor color code and tolerance
Hne
Metl= MR E0M 7HE B2 REULILE |FUiXstol= = 79| Ma7|7t S0{7tH, 08 2= M7 24o]
S5l of BHLICH RE0| L4 & MBoiAl RXHE 40| l2f=|0f QK| 4LIch 1 ChAl 1920 Holl =¢l=(of
2EU = BEH(ATE) M3 M| ALBE|E a0 i moto| A= QI 0] YELICH o] A=E of=
Zt=ollALE 212 % LT, A 8Xof AC|H, 27| 90| & % YUBLICH 0| AEE S F ots A2 MAIB
Zteqoio| A Hm Xl 7|=0|0, AF7|Z2 0|2 &2l == U= A2 F B 7=t
IS0| R23t5t= U2 =2 HAQIR =V /10 ojaf Fel=leh F, 1 22| M2 1=2E2| Mo| 7Isiiis m 1
2u|ofe] MRE EHEUCE 4M BHE MM M2 F 7He HE= oY A2 REXAL F 7HE LIEHA LD, M| HRY
BHE= 7[00 22 10 2] ASHMZ S HEHLD, | B BHE = X HPE LEHHACE o= X £F0| S & 2U0IM
Lot HO{ie == U=X[0f| TS M Z=ALS| 2F&50(Cf. W] A YWEDH S0|22 0[R= 10| StLte| 11Ho0|7| ufZ0|Ct.
Me7l= FHE 285 Mg = gle Me 2o 2 CHE MAotz|7| I 20f, o 2F2 TS 2o 2 HifE=

20| ofL|2} Stitof He{ =2 HofElCt.

O A A0lM o222 ME2to] L XX g2 Ul 7He| XMer|et HIX| 20 sl My I=HE 7| FHLICL o{2{E2
Zt Moo M| E 210f 22 s S5k, 318 X7t 51&5t= =4 & F[ch MEUE AlLtet ohg, 20|HZ M2

Z£35t0] sl RFE0| #AS SE5ot=X| Bt AULICH MZEADE FESh= 2hat 0|8 7|7t E 0dh= 2h0l2t= & At
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2™ U=KIE 2= 522 deiFLHh
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IB Programme

Secondary
Programme

Syllabus Reference

Physics — Energy systems
DP Physics

B.5 Current and circuits

1.,
—

NGSS (HS) HS-PS3-3 - SEP 2, SEP 3 - CCC 4

NGSS (MS) MS-PS3-3

Summary Series circuit building
Hne
XZ7HK| HS0E 2= MA7|7|= S| 20 M A|ZFE LI M3, l FATLZ o|R0{Zl 1g|
AolLich HR =R EE U 210 0215 H2E QAIZ BHSO] stm, HAE £ U
EEXol SYHAULIEL ol= 2RE MAF S8 A, ANE MAT, 22(1 t=l= =70[0, st e N FO]
AAX[OIM 2SStz 3|22 H 2F oo MEE 5 U= o F LT
olg{el R=0M SEE= ZE A2 F 7HA HEIQ| X[HHE IR 2 XS S4t5t= MR
UCho| MRS ADA|ZLICE 7| 235|222 B= HE 2 2 Bz = =2| 2f0] Et=A| 0 0| =[0{0f
stetn Hetllct =, S5 A& 2[5 ZF M5t =012l oA X[= 1 ™5t t= &XFS0 2[5 28 3| B
LS EL|CEH o] & HE2 gV 788 208 =&ELIC M= H = R0M SYSIEZ, B2
AZE AXS2 Mo H 20 3510 35 MeS L0 Ch O] A2 S &l Mgt
SHAZEALESHO, 2I2 A2 & 9= X2 Mezts Lotf7|of S=2 &L
o oM o222 ME 55 FXIE B2 =EE=0 A &l XMet7| | O|X|2] Met7|7}F et
AY 3|28 7RSI, 758 3|22 Cfojo{ S ME |02 £ FAALCh O SHte|
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Metatg AlustA g ALch ol= 2 Sde = 8= g U= Yo ZRE 6= X U
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sta 28
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IB Programme Physics — Systems
EEEN ER DP Physics
Programme

Syllabus Reference B.5 Current and circuits

NGSS (HS) HS-PS3-3 - SEP 2, SEP 3 - CCC 4

NGSS (MS) MS-PS3-3

Summary Parallel circuit analysis
Hne
LYEXT FAS MLISHH He| 2= M7 M= HEZ M =0 JUSLICEH nAe MES, HHe| FME, EfLYE
el LS, J2I T HiEf2] Be| MES 2E SUSH T I BF Yol EX AHE0] Yoi, 2zto] AXB B
HOtS Wh ChE A0 YEE FX ¢m 7L B £ UaLch Joiete R, AFA 0750MKE BXES Y
S Z0f SILHY 0|0f 0| HAlS RE HAIVICIE RE X0 25| BHED, 01240] 0| D L M St}
HT EA MAE OS2 BIEUE ojgLct
O| BHX[2] 22|et2 F 7IX| Zl=o| 7|dhetL|th. 2= JHX|7F St e 4o & Ato[o| AAEof 7| 20l 2=
7tXol= sdet Meto| ZE LT 2|0 Mot HetdEe SEE o+ S22, 24 JHK|7 20{2= AR &2 RO
J=5h= M Fet Zotof L[t &, 0|H0| 7|25|Z =2 M| 1 HAQIL|ch O 2ot HE AZE MES2 2F Hoi K[|
o4 ATt S X|0y, et HE =2 ofH VY JIX|ECtE S o & ME5t 3|20 7HX|E FItets A2 ME
3= X7t MB350k 5t= MF7E S7HAILLIE
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T =5t LIt Stue| JHXIol= F 702l MeE AE R AESt, F HAM JiX|ol= Af(X[2E M HA XMES
AZetch O8 Ch2 HE[OIEE F B AIE LT HA Mt REZ AXjof| HE =2 9Es5t, Ch20l= 8F ZE2
ALIX| ARE[Of| 2 M UBILICH 0|2 Solf 8t 7HX[2] MF7 et MRS MJE £E5I, 7|=25|F =2 M 1 HE D 222
HE S S AHE5H0{ SESHX| @2 7HX| 2] M J 2t MAHSHA| 2 Mete| MetatsS AlLts HLlct
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IB Programme Physics — Energy transfer
SCECICE L DP Physics
Programme

Syllabus Reference B.5 Circuits

NGSS (HS) HS-PS3-3 - SEP 4 - CCC 2, CCC 5

NGSS (MS) MS-PS3-3

Summary Current-light intensity relationships
Hne
ZotHE == MMM HM7|H A2 =22 2F 22 =+ U= el 2 8H7 0] F= 7+ Zhetet =70 |
220X, BHE{2[7F M E|0] 7t XS AL SE6HA|= M S, A7 |®e| 87| =3 FX|= 25 42 JE|Z &St
ZelHEl s2=MFE HH O 2522 10| 2 2= e #etct o 2tA|= tH 2 22] AFRo| o &st= A at
CH27| 20l Was| Lot= 7HX|7F ULt F, &2 MTLE YIS0 Zt45h= 20| ofL2t X Cf W2 ZHA 5ot
1 0|7= EEIHMET S55= M| 2fsh 7HE = =H|, M2 7o B|2lSh= Ao o2 M F2f M=ol HI25H|
M =ZULICE $P = 172R$2R. 2|H 2| 20f|= A2 7t 5ILIEOC|IEZ 2E AXl0f| SYe MF{IF SELILE HES FIH5HH
A Meto| 75t Zo Al | = V/RO|| w2 2 Xof MFI7F Hagitoh J3{H #zZ= o 22 dF{FE 27 =2,
SAl0 S5 ol o M2 KR W =0, 0| F 7HX| 247t HZHEILICE O|2F RAMSE 7t HAl= MEHE AN ZE =0
2oz ZAa AZABLCt bt o X7H2 EEHIE= SALE 7| 6t4, &Est= & S 7 &Mz HEs=
HEx o 27| iE LIt
o] oM of2{E2 12V Mt M2 2 O|FOE 2 F 3|28 #d5t1, HED|HZ MFE 5ot 7 &+
7170l HEQIX| 712 AY Meg FIIstn S & BEst, F UM M2
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S 5, Ml MES| EFutE AE5H0] 72

HEf QK| EEHE AL C

s 58
n 529 xE Y +H
m MFSH
m 2o HE HES
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m GC[O[E{Of| A 2t| {517
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IB Programme Physics — Forces
Secondary DP Physics
Programme

Syllabus Reference D.2 Electric fields

NGSS (HS) HS-PS2-4 - SEP 2, SEP 3 - CCC 2

NGSS (MS) MS-PS2-3

Summary Electrostatics and charge transfer
Hne

A7z o] EofollM 7HE 22 El 2O0FO[XF AR S0 075| 7HY HA ot sl LQULICH AEE HE M L= EE

o
22|, 7 R € 42 = £80|E &= W AT =4, HoM HeE[FHE0| 2F M= sd, #7I2] M2 EE2hE0

0

HO{X|X| 4= sled SO0l A SLICE A M= of2{et St 2 ZESH | Erh= 22|sof gttt A& 3 E
FRoE7| ™ofl MX[sh= olfL MA REE MY S50 €0 BiESh= 0[R7F 0{7(0f /20, SALZ], 20| X ZEIE,
HH7| =&, ui7|7tAE Eatehes EEl7| SolME o] ol =X 2 &5V = gttt

0| 2= Ao Hi=of U= S2(E2 &t B2 = QoELICE F o MZ CHE EH S22 2L HSAIZC
oL MAPF S ZHOAM CHE EH 22 0|S35H0d, & EXMol= LR S X5 D BHE EXMoll= 2 SS6t
AXSHF A ELIEH MAIE = e 2 0|S5teXls 22 F S22 et 2/E5HH, 2 EE2 S50
ALY E= 7| AY)2Z =€ HE & USLICH 0] SFO0|M o &2(ol ?IX|et S20| MALE LHo{F 10 A™SHE
A gLk UM =, EXME2 252 €22 IEL L €2 dshr|2|= 2oL, o E AM5h)|2|= E01E7(H,
gl2 Helel M=ol Ete|2|5to Z20{ 5L Cf

o] i o3| E2 HA X|X[CHof| 712 SES ot AREH EEE = UESF e =, YZLE HE 71710] CHO
CHEAIZ[ D, M E S 52 o Hol| = 7HY MZ 717t0| 7hMEr 52 AYULCH S22 O E Z2(oE2l, He 2 tHHE
OIMIEIOIE, 2t A&t A S CHEA|Z! Mate| 27|, T2 2 A A57te] 274 § & oA Ho| 45zgs 21t
20| 7|Setulct elzdnt Mo Wi o2 RE Zt 20| U= Mste| 25 E Lo, o] U =& & X[Hist= F&7|

Aol dFE MFIsA & AYL|C

s 2=
n 2WE CHEAIZID 2HS Eolsts A
s T LS Sl 7|
s 7| MLS 0|85t
n 2=0| 9E X85
s HAXOZ BEsID II=57|

A5 Al 1| 0| X|: proteus-vr.com/ko/AlIBIAI-22/H XM 7|/

94 | Page


https://proteus-vr.com/ko/%EC%8B%A4%ED%97%98%EC%8B%A4-%EB%AA%A9%EB%A1%9D/%EC%A0%95%EC%A0%84%EA%B8%B0/

1.,
—

079 — Xt7|%&k

IB Programme Physics — Forces
SCECICE L DP Physics
Programme

Syllabus Reference D.2 Magnetic fields

NGSS (HS) HS-PS2-5 - SEP 2, SEP 3 - CCC 2, CCC 6

NGSS (MS) MS-PS2-3; MS-PS2-5

Summary Magnetic field mapping and compass use
e
Aol HeEe2 1O FH SU2 2 o] Ly, 1 3242 X|=35HE & Uk SEE JIE|AH 2 2= LR HIEE2
28t X|=E 211 JUU=H|, 0] 22 X =71 I A A2 K| XHA[of 2lsiA{o|nd, X[ 7= =2 2 & s H20f
7ACHSED of 2k B[ S0 &l BfEHX =4 371 StEC|AZ L] 87| sl &, MEt7|2e| AL|#, EE%

9|

oy xFA{0| EIC). 0|9} EZS X
B3, 2|3 bl xiA Zale
S5t 0|9 Mot LIIBIO|

Ar|ge 2= XM geks 7Hxn, O Huo| s tc’i

|= I
| 7|=7} EIC}. o] &o| 7I2X|7| {22 o||f= EO0|X| ¢47|
JHEE =0 20|A ot=7| uf20|ch

ShS LIEI 2 2EIHMZIE LIEHES Ma X A0

e LTt AHA ol 2[R0 o] ME2 S30M HF 22 00X 12, A 2| LHFUM= HF0M S22 A= 0|0{H
2= Mol AAZ EelLch DEE XAMF0|Ets A2 ’:XH Xl g47| =0l 0| 28 M2 glsL|ch HthXid 2
Hto = Hajea|d £ JHo| of A2 SitixiAo| 2 8, 23 230 mE U2 S gELICh Fo| B HA0M F K|
derg 7t & 7| E0| & Mo] M2 wXte Bhed| X = 0| o2t MIE 2 sl X|0, 11 2ot & 7|07 &S|
HHfEl= XEE =t =+ UL
O Mo o222 H7IF 7t 522l 0| 20 AME 20 HIIRI AP [HME et AAZ HiEE = AE
ZHEet Chg, A F2/o] ZAIE fIX|ISof| LIRS 510 ZH2to| IR0 M LIREte| Bigks e AL|C o222
Hd¥ B2t CoM= 22 0| 0tFE0, dF DM = BHE F0| otFE= S M 71X FIHHQl BiX| 2 F 71| XtM g
AtE5to{ A7 | & o E S Bt5 e 0|0, AFRIEE 0[83510] F 7H2| X7 |&0| o{EAH| Z_fsh=Xl, X7 |&o| 7t& Zet
R2 ol elX], 2|1 F 71| Z€2 = ALO[o|AM Ap7|F0| 2tHF| Al2tK|= R2 ofE| X dHE AL|CL
8g 52

m ZC [ elY|

m LIEEES E72 ARSI

m FEEZg

n 3 Es)
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IB Programme Physics — Systems & Energy
EEEN ER DP Physics
Programme

Syllabus Reference D.4 - Induction

NGSS (HS) HS-PS2-5; HS-PS3-5 - SEP 2, SEP 3 - CCC 4, CCC 6

NGSS (MS) MS-PS2-3

Summary Magnetic field and current relationship
Hne
S8 0|E= MRIFSE W AHM0] 2|0 MJRIF HF= &2t A0 OfLA| == =M IUL|EL AL(X|7E U=
AtAol2t= 1 T Stte] EMof MAZ[eE RE5HA RHELICE OA2 & XME2[&e| 2| elo| XSAHE &l =10
HojeE|= Aol AL Als ZE{7FO[L[A 7|{E Y22 AL = EA0|1, 7IEE ALt tiH & &S EX|7t
gi|= YAlo|H, AL 20| == YAlo|1, Ho|E S5l 22 MRE 2 MFRE MOSt= &4l0|H,
ZHEMOZ 27|10 MY AELZ H2ZIE 0 A7 SHALH(MRI) A7 2| == B=2t A7 | E o] M == Sha|lL|Ct.
Y R A7 |H2 a5t £ &5tt{, I M7= B = uonl (0{7|M n 2 O|HYE 242 £, | = ™ F)0|Ct. MEtM
LS H 4ot Bt=7] 2l5 Ml 7EX|E HEe =+ o &, 22 2ol o B2 dA+E 47U, AR E s2[AHH,
OtL|H XtatE &~ = ZO1E AFESt= AO|CH Ml 7HX| S Ml HA 2o 712 2 Pekg n|2ict 2 LHEo| =2
LA Zoj= ZY XHA2] X7 | &l 2|5 Atat=[of XHAle] 7|01 Z S EISHA| =[=0|, 0| 0| HtZ HAE €2 MXHA0]
OIF AT X 42 SYUSt Toje] DUt 8 vf ff Zeh &= = 0| RO|C
O MO OHE L2 LIMX| 5 245 - M 7HK| 24 Z2i2t2 XSt 2 BHIAESHA Lt IHE AoM =
AH, L, REl, LIF, YR0|5, 72|, J2|0 Ho| = 2R S 77X ME CHE &l2 15V EZ 1™ E 600 & o
d&LICH OHE BOAM= A& A2 X8t 22 MU 30VoiA| 15V, 7V 2 th|g 2 SEL|ct DtE CoM = Aot
S Xt ZLUE 15 EHollA 300 H, 600 He = HABL|CH XM 2| M|7|= O SUSHK|EE S0t Q1 Z= &St
£d71, & #IX| 2lol U= B0|2E & AtA0| £0{ 22| = HIE=E BRI
sts 28

m MXME ot=EE= 201 0[5H5tHY|
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IB Programme Physics — Energy Transfer
SCECICE L DP Physics
Programme

Syllabus Reference A.3 - Work, energy, power

NGSS (HS) HS-PS3-3 - SEP 4, SEP 6 - CCC 5

NGSS (MS) MS-PS3-3

Summary Energy conservation and losses
Hne
OHAXIE e HEfO|AM CIE HEZ HESE 2 &Rz 18 57 E JHI5tH, 2| =5t SHX|o| =Esl=H|E22
AX[LIOIE2 X2 EE0|2td B#ECE A2 dE 2| of|AX| 2rdllof il ==Xo|11, Y™ 7Lt M7| ZE{of] THaH

I8 == #X[0o|0d, A=2| o[ X| ZIEHO| E¥S{L 10X} St= 0|Ch DA E FHS= A2 & £017H= HIHX[E ML,
JChE Ast=s Rofl =26t of|HX|E Mof HI22 75t SY8 F 7K HAZ ATt
L2M TEHSt= oA E SE5t=H ML= 7|7 = E-4AIZ, S8, utt|, 2=H7t Z=tE HIE =2 S0|Cf
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HWH b X ey 2io| H|E0] 2 20|t 20| AF2El= 0lf= D HIE E20| 31, M5 8 e, E2 2k
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HULERE S5& M7 odHX], &8 oK, 2|0 =88 AlLtet thZ, = Ato[2] Xt0|E HHSHA ELITh
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110 — 7|E5|S = HE

IB Programme

Secondary
Programme

Syllabus Reference

NGSS (HS) HS-PS3-3 - SEP 5, SEP 6 - CCC 4, CCC 5

NGSS (MS) MS-PS3-3

Summary Electric circuit current and voltage distribution
Hne
FUZE SHIIRE =71 =Y 0|27 2= 7| Y ®AF FX|= 1845 H FAEZ 7|2
TAS HECZ A7 5[0 REHELCE Ol= 22 XH12| glo| OfL|2f 3|22| 210{Z 440
Jlzslsmel ME M oojo| HEHoR S2S0{7t MR B2 &
EEZEZE 20| Ho|HLE AR & lELIC 7| 25|22 = o] Met fA
ol ot etL(ch X7t EEE 2R 3| 2UE §HEF = &5
SOt Lt 22| HAInt 8PH o] HAIS2 o st XMe 3| 220[2
HAM THE MK TR X|= =52 o| R LIEL o[ UM o{ZHE2
Z AdelL|Ct 12V 22 AX|o| St M| 72| XH&H(100 Q, 200 Q, 300 Q)
7450, HE[O[EE ALESI0 2E K& M7 2= &Ko MYUE &
HMeto| £ #xo| 270 Hats| 2EsH=X| #olg AL
s =8

m 7|EJ|SZQ| HAl 0|55}7|

B 32 g

m HE[D[E] AIEHE
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Physics — Systems
DP Physics

B.5 - Current and circuits
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IB Programme Physics — Forces
SCECICE L DP Physics
Programme

Syllabus Reference A.2 Forces and momentum

NGSS (HS) HS-PS2-1 - SEP 4, SEP 5 - CCC 2

NGSS (MS) MS-PS2-2

Summary Newton’s second law verification
Hne
ZAtH2 7tE 22 El B 7| AO|XF oM S| 7+ 788t 7|Al & SHLHL|EL &R0 ZAIZ7F EX|SH= 0|7 0[H,
Atdo| 7t2X| =20 2HtZ Z27h= Al X[ M2 L U= 0| 70[ 1, SHIE0| AT oAl AAFHO| U= o F&ILICt
2= Z20| ZAIH2 5tE52 2022 =d 228 22 £0iF= Aol ottt O e 2est de| ds o 72l 2=
FEAAH 2N Lo|CH EF ZAI=T ot B2 &2 276h=X| Otz A2 ZAIZRE MAI5tD, X2l F7|E
Z-5I0d, At SE | Z20| eHXSt AAIEE Rolg == A sliF= 2elo|ct
S2|5te ol HEo] BajglLich S S WAl 2 F 2 43 o2 2 ZojgyLchg = m g o|xgk B 1
EHE m2tA B S50 L 10 X0l Yo =0 58 5 UBLICHL RHE 1 F YBOE 2aiotE ZAleiol W
&I Fot EL|cteff = Fg 2| £ of2i 2 L2477 St= JE Q! $\sin \theta$2t 0|2t %21 M2 $N = F$g cos 6
0|0, E7} 0| & the X X|ELCh Bl 420 75 &l &otFH =0f, sinb= HU 0 O0[M 2L M 12
Z7t5t7| Wi 20, Lot al2ts ZAt=7F HiE THotct 70 8= CHE MSHo| 27 LT
o MBI AN of2 22 Y HES Y Sl FLICh Zo| YT Fal|7t B YHE 5K S0 2=of
loni, SUTE OHs XIX|CH 212 0| SAIF 2EE T2} 20°, 40°, 60°= MYBILICE 2t U ol|A 8FEX 20|
RXISt= &2 ¢i11, FE AlAtetL|ct.g sin 6 7t ol 5104, & 242 H|wStet o] Hlw It Agde| sialo|ct UX|SHH
ZoH7t EIL RS BoAA F 10, EUX[ote D Y FLUZ7F HotLt & O|FH M =X E L &=t
sty =2H

n AEA EF S5x|7|

m S SHIE ASH
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IB Programme Physics — Energy
SCECICE L DP Physics
Programme

Syllabus Reference A.3 Work, energy, power

NGSS (HS) HS-PS3-1; HS-PS3-2 - SEP 4, SEP 5 - CCC 5

NGSS (MS) MS-PS3-1; MS-PS3-5

Summary Kinetic and potential energy transfer
Hne
E=2|= A= ol X|7F L2l Het Glo] HEHE HiE =+ USE E0F = SEIS0|M 7HE HEE S7o|Cf. 6t
AANHCZ 7t S8t A & 5tL0|7| = i, ZAF 252 22 Mol = =2f Eelet AAIE MARILT 72l 3AM[7|
Sot 1 ojEg RAIMON, 2EH0E ZAL K| ol oM USE T E 4 U BIZ YHS 2XIH B34S
Zd5tk= ol ArE =1 et ST J;E2|7F JHIE Eh= O10], #HE 25, St=nio|=Z o] AZ0|EEE, 2|11 HiE
S0 05 HEL ESEE 2EAI7|= tHEE »EHE X[HiSHCt.
x| 95t of|HX|= S AX[0HAX|2] &Oo[Eh Ep =mgh 0|1, 272 20 HX| E=k = %2 m v2. 00|
AESHA| =, 1 g2 EZE LT ot AEli7F Y= AR BHE HEi7F 2= 2Eo| of =2k O| RO EL|CE ZXt= F
HEHE SZHolM ZE|a F7[ WZE0f o] RBE =22 £ 5 U ZHELITh A2 & ZoM FE2 71 =2 X[E M
=M o2 FX|SIER of|HX|= 283| /AX[AHX|ULIEL 2| tH of2iof| M A2 7HE &2 X|Fo| Ay 7HE =]
SZ20|22 o|HX|= 2X5| 2SHHKXIJLICE 1 Ato|e] 2E X[H2 S80| &4 Z2 28 e E FXIRLCL
o] Ha0M o{ef{E2 HE X[X[cH 2| HHErel BiTof 50g of &= oiE L, =2 Mol 15° 222 72l OhE, {Xl
IX|OIM S22t £0|E ST E AULICt 0|E S0HF11 5 5| 2tHst Zls AlZtE SHE Ao O3 otz 30°0M
A otEE gtee AL & 0|2 RE ZF A A[Z A MEE /ARHKXIE AlLtsta, sty of| X E&
W o2 RE| M7 AN SHIAIS AT OUX| HAS S5 2SR5 Y SHE Te glo| WEo| 59
Z|otctof] EHE Mo S5 fF=of & AUL|C
sts 28

n AEA B oS5K|7|

n ol ZtE, A2t HY 5

m E2 X0 AX| A AbS|

m Bt OfUfX| BE HE MB35t

m S ZIE ot of| A X[ 2] 2t

n 2g ol s
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IB Programme Physics — Motion
SCECICE L DP Physics
Programme

Syllabus Reference A.1 Kinematics

NGSS (HS) HS-PS2-1 - SEP 4, SEP5 - CCC 1

NGSS (MS) MS-PS2-2

Summary Acceleration and motion graphing
Hne
BAIH BAEHM SLSHFIE= Of2 2 L2 Z f £=7F WatX|o], 1 7tS == EALe| [AH| M BHE7HX| LHSHA|
FAIECH O340 HiZ2 d Y TS 2S0|H—Of=0icr £L2 Y| E=7F BIIs=—=5 =7t Hotk= 7+& Hest
ZR0|ch AX[LI{E2 12| S =2 ZiH[0|0], BX| E=, EEZ 525l= ZAIZ S 5t50| ZAIHS w2t
Li2{7t= R ofE[ofl MLt O| £ OFFSHA| ElCt. 0| = st S8 2= 252 H|Wdh= 7[&0| == AH0|7| = Sttt
Q1012 FtE 20| YD} A} WEO 2 AR5| H2L|CH 22 &2 JhA|D £ of2f 2 T LIC mg; ZARZo|
$\thetasQl H|EHHOIAM EHE 2t 28ct= 22 mgsin 60|0{, FIEE A B2 2= 422 mgcos 6. A
Mms JIEE YD, T S 0pEElo| FHEo| MEsHs YEE AHSIDE, PAIH ol 22| IS EE a =g (sin 6 -
U cos B)QILICE. H2 1 Ao M 25| AMELICHL PHE FHES I JIEE EXYS O PHE Bo| o B2
HHXIE 7tE0l = 25110, SLst ZAIHES et »Es| sYSHH 7HESE LTt

O] MM o{2{ 22 F 72| EAtLt HE X[X|CHe| EY=E 0|85 ZAIHE =11, Ant3 Efo|m{7F LF st
Ao 2 SOl H|o|=of| 2 ®l= 522509 2| FIEE 1 9|2 =2|H, ZI=& FXF 01710 M| Blo| T = B3|
ELICh Ho|Z= 232 7|FLICh & Ato|29] ZhA0| Ho{RIth= A2 FHETL 7H5E 1 /g E 2|0[3tH, 40|
Ho{X|= SEIHHIZ 752U O 7522t 0|5 HE|E HIZH2Z o322 o|HX|E dE5HA Euch &, 3
IR O|HAX| 7 Yot HrE= ZAtHO| IS =R o, Li22= St 0t

AL, 05 Lot 28 dHXZ M
A
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IB Programme Physics — Forces
SCECICE L DP Physics
Programme

Syllabus Reference A.4 Rigid body mechanics

NGSS (HS) HS-PS2-1 - SEP 4, SEP5 - CCC 1, CCC 2

NGSS (MS) MS-PS2-2

Summary Hooke’s Law demonstration
e
AZP2 X[ZVHK| 0tE 7[AH BE S 71 /8%t AS0| St X2 XY, 22 27 5, A|AE 2S5
St1, SHIS CiA| S0{70A| &LICh Ao &8 SH5H= Ol AFE5= =72 =8 3, 5 EsENES82 1
M2 ==0| HAZ A= =0tstE 2, AT Z0| 5150f| 0{E /| BtE5h=X| 0|5li5t= A2 & AtAM7F o{E A
EH™E=X| ofshst= AULICE o] HIE2 =2l HE o2 MYUEL|CH B He| LHOM A=— 2 s0{t Zof H]2|St=
SRS YRIStH, F = KAIL|CH 07| M A8 ar k= 1O Y A= 9| Zdg S™ELCt of H]2|-0o| si4{0]0d
—5152 T U E 52|31 So{Lts LO|E F 7t HLICH-ATZS £ IR|2 AFSE & U7 BIEE oKLt
ol MBlollAlE A=l AT OjZD, 1 N 2E 9 NJIX|2| 5158 S8t o= Jist 5, DHE XS ofn 2
HS0ll ol3 501t oIS gofd HeIL|Ch 2RSS Sofut Zolof met D=2 J2inf M¥ B2 =2iLp| Soy,
0 FMel 712717t BhE AEY AbelLch
sta SE

n B B o S5x|7|

m SH |72 ALE

m =2| HZ| 0o|55t7|

n = 2 S 2y

m ZTjof CHE HIEE 24
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IB Programme Physics — Energy, systems
SCECICE L DP Physics
Programme

Syllabus Reference A.3 Work, energy, power

NGSS (HS) HS-PS3-3 - SEP 2, SEP 6 - CCC 4, CCC 5

NGSS (MS) MS-PS3-5

Summary Pulleys and mechanical advantage
e
SO|AEE E22 /8, & 1HE =22 SX|2t SX0|= =22 SX| A0|E 2=V} 255t0 S1t5t0] 5+F0| Shte|
2=t ot of2] JHHe| 20| SA|0 HEHE| == Sh= HX[o|ct M &2l Fa(Ql, SHEe| Fof FX| e 7|
AMAEL MY EEQ HIQIAE, RO AR E[ZE= 25 Z2 7|H[0|H, 25 L2 O|RE ESMSttt. &, A2 B2
Azt SetEAd B4 = UXCHE 8 7HO| o2 = ofof EZ = 97| 20|t
1 A2|= stEel FAI7L 7ts =22 E X|X|Sh= 7HE S Aol S35t i ElCt= A 0|Tt. 128k 7t=to] ThAd 74l
4%, ZIte2 2A19| 5 29 1 2 X|YslH, 2Exo| Xtf ZCh2 thed| I 7tE= & 0HX[2 7HE0| 22 £0| &Y=
22522 10 S5ttt SMZE Ho{X|= A2 Gltt stS2 20cm =0{ S22 ™ CfAd JHE 28280] 20cm 4] Zfobx{ of
S22, 20X o =z 1 0|5 MR 5t 228 SHOFSICL 7[Al= &8 SFA7|10 HE|E Ul 11 52l Z2 Y
(work)2 7[#|7} H}E = gl= Ao|ct AX| SO[AETLE = U= U2 Fo| ntEnt st &7 £01 22{0F 5t 7t
CE2eie RAE Qs O o YR E &4st= Ao|of, Moteh= H|E0| HEZ E80|C}.
o MMMz 571He =22 S2(Z0[AE)0| 1 N2 FE OHEH D, 550 YHGH £ 2 4SS WK EFEXNS
(Cto|H2O0lE)E 7 226t 812 SEELICH 9NOo| 2 mf7tX| O 1 wEH X FI15101 0| £ E 881 ¢ BH=5t1,
2= Aol s Z7|= &oll chet sHE 2| H|E AlLteiLcH S5 285h= 5ha0l wE2l M2 HAS HE5tH FAH 2t
Zo| & Ato|o] A7 EEE|0], FUSH L0t 51F0| Y2 YX|0HKX[(HEIA of|HX|)E H|WsHH 7|A2l 282 Y =+
UELICH
sty 2H
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IB Programme Physics — Energy, systems
EEEN ER DP Physics
Programme

Syllabus Reference A.4 Mechanics

NGSS (HS) HS-PS3-3; HS-ETS1-2 - SEP 2, SEP 6 - CCC 4, CCC 6

NGSS (MS) MS-PS3-5

Summary Engineering applications of pulleys
Hne
ZCi0| EfIt U= HE S22 HEF AL R AFeiL|C Foif FX|, =Y B = HEAJF ZE{JfOfL|EL 22
HIEHHEO| = Aol 2fs 20|06, FCf 7|=Xte| 7|22 HEIIF T8 Azt 20|11, MXt2|of =5, HCH
SHMES UK $=E 1 S MESH= AL £L2 A2(7H A 0[S} LE|H|0|E, &5tZ o{EH= =,
Fefelolz MBELICHL &, 222t =22 E Sl FH2 SMIITHE FH2 EXMA 2HE 0|F= R ofofLt

MgELct

017|M &= 7IX| 22|t 2|7} ‘FJ‘E.“—IEP A e e (Se =22f) Lt 2R =22fE X|X|st= oA 7HHe| &
H20| 2 L B2 AX| D HE|= 582 1 2 2050, dEF=5ISEL 5 22/ 1 2HF 2 S20|HAM CHA Bl
4ot gaLct F e g9y ’}JEHW OtLl Aol HEE= wHE 2 M 2 HAL|CH X E HaEs| & &7 st=
omdF2tH o2 HE UA SHUX|CH i Az otoll Z2X[0|7| St ™ D €FIF 2= X2 AT EL H FHRI0F
St0{, 1 =0tFE0| & S 2F 7IS5A[7| 10 ZAIHS| OtEE S =50 &LICH F 20| =2 MZ F0{ U7 i Z0,
FENL /IS HRG OIEIIX| 2 SYE S5t 1 2| Hg2 O™ E LT
O] EMOM= L2 22 &S HIE 22 22 5| gLtk & 150 kg 2l B E B2 2&0], 57t
C=afof o "y ol o GAXIN, HAMEH 2| 24 %0 siESh= DR S 0|7 10 18° ZAIS| ZAIZE 2} 12
m 2|2 0| SsHof &Lt Al E RIS =, 0|F Azt By F2| HRIE FH5tA, 0|E HIR 2= JAtsof gLt =
2SS ZRE ZF X2 IS E F5t1, ARM UM QE 2 E85H= oA 7HX| &l =&6t 7, 0K =2 0]
AlLt| 0] 2ot ByFo| AEE F5{of gt OHX|2 A E2 &2 7|=X7F MA 2 BHX|= 2EYLTh F, 0]
SLEE T oH A2 HEY = U=X|, 2|10 2t HE Atedo| 2ol o Hek2 0[X|=X| LotE = AL|Ct
sta SE
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IB Programme Physics — Forces
EEEN ER DP Physics
Programme

Syllabus Reference A.2 Forces and momentum

NGSS (HS) HS-PS2-1 - SEP 4, SEP 5 - CCC 2

NGSS (MS) MS-PS2-2

Summary Projectile motion exploration
Hne

SM 25 HAS 0 T K| Yol M2 ZHISH|
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HE[2HE HO{X e F /1Sl ZECO|E MAMIE Z0| XL me A|ZhE SE510 gAt S8 AE defFn, k=
K| M 2loMel 2 =0[E MSst, EXh= 8lY B0l 5t X EHIHX| 2| =8 HE|E SHeltt. 2| ZEE
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IB Programme

Secondary
Programme

Syllabus Reference
NGSS (HS)
NGSS (MS)
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Physics — Energy and Movement
DP Physics

A.3 - Work, energy, power
HS-PS3-1; HS-PS3-2 - SEP 5, SEP 6 - CCC 5
MS-PS3-1

Projectile motion and the role of air resistance
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IB Programme Physics — Motion
SCECICE L DP Physics
Programme

Syllabus Reference A.1 Kinematics

NGSS (HS) HS-PS2-1; HS-PS3-2 - SEP 4, SEP 5 - CCC 5

NGSS (MS) MS-PS2-2

Summary Rolling motion and energy conservation
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