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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 Related
No Lab Name Year Key Concept Concepts Global Context
4 Osmosis 3-5 Systems Balance, Scientific & technical
Function innovation
21 Centrifugation 4-5 Change Form, Function Scientific & technical
innovation
23 Blood and blood groups 4-5 Systems Function, Form Identities and
relationships
24 Observation of animal 1-3 Systems Form, Function Scientific & technical
cells innovation
25 Observation of plant 1-3 Systems Form, Function Scientific & technical
cells innovation
26 Vegetal DNA 4-5 Relationships Form, Function Scientific & technical
innovation
27 Germination 1-3 Change Environment, Orientation in space
Balance and time
28 Analysis of stools 4-5 Systems Function, Identities and
Balance relationships
29 Observation of saliva 3-5 Systems Function, Energy Identities and
relationships
30 Chemistry of river water 3-5 Systems Environment, Globalization and
Balance sustainability
31 Koéhler illumination (TBD  3-5 Relationships Form, Function Scientific & technical
2026) innovation
32 Focusing microscope 3-5 Relationships Form, Function Scientific & technical
(TBD 2026) innovation
33 Observation of river 3-5 Systems Environment, Globalization and
water (TBD 2026) Balance sustainability
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Lab MYP
No Lab Name Year KeyConcept Related Concepts Global Context
5 Identification of elements 3-5 Change Patterns, Models Scientific &
through bright flames technical
innovation
6 Gas identification 3-5 Change Patterns, Scientific &
Transformation technical
innovation
7 Separation of solid and 1-3 Change Transformation, Scientific &
liguid products Function technical
innovation
8 Separation of products by 3-4 Change Transformation, Scientific &
boiling point 1 Energy technical
innovation
9 Separation of products by 4-5 Change Transformation, Scientific &
boiling point 2 Energy technical
innovation
10 Melting point and density 1-3 Relationships Patterns, Models Scientific &
technical
innovation
11 Density 1-3 Relationships Patterns, Scientific &
Movement technical
innovation
12 Physical properties and 1-3 Change Patterns, Function Scientific &
identification of products technical
innovation
13 Nutrients 3-4 Systems Function, Patterns Identities and
relationships
14 Heavy metal extraction 4-5 Change Transformation, Globalization and
Function sustainability
15 Metal properties 1-3 Relationships Patterns, Function Scientific &
technical
innovation
16 The law of conservation of 1-3 Change Models, Patterns Scientific &
mass technical
innovation
38 Preparation of solution by 1-3 Change Transformation, Scientific &
dissolution Models technical
innovation
39 Changing the solubility of a 3-4 Change Transformation, Scientific &
solid Energy technical
innovation
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40

41

43

46

47

48

49

50

51

52

53

54

55

56

Precipitation

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

3-5

3-5

3-5

Change

Change

Relationships

Change

Change

Change

Change

Relationships

Change

Change

Relationships

Relationships

Relationships

Relationships

Transformation,

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

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

L)

10|Page



57

59

60

61

62

63

64

65

66

67

70

71

72

73

The relationship between
gas solubility and
temperature

Reaction speed and
enthalpy

Reaction rate between
molecules

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

Hess’s Law

Endothermic & exothermic

reactions

Specific heat capacity

The qualitative aspect of

chemical equilibrium

Le Chatelier’s principle

Water electrolysis

Conductivity

3-5

3-5

3-5

Relationships

Change

Change

Change

Change

Change

Change

Change

Change

Relationships

Systems

Systems

Change

Relationships

Patterns, Energy

Transformation,
Energy

Models,
Movement

Patterns,
Movement

Patterns,
Movement

Patterns,
Movement

Patterns,
Movement

Energy, Models

Energy,

Transformation

Energy, Patterns

Patterns, Balance

Patterns, Balance

Transformation,

Energy

Patterns, Function

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
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MYP Physics
Lab MYP Related
No Lab Name Year KeyConcept Concepts Global Context
74 Reading a resistor 3-4 Systems Models, Function Scientific &
technical
innovation
75 Electrical circuit assembly 3-4 Systems Models, Function Scientific &
technical
innovation
76 Assembling an electrical 3-4 Systems Models, Function Scientific &
circuitin parallel technical
innovation
77 Impact of current on the 3-4 Relationships Energy, Function Scientific &
brightness of a lamp technical
innovation
78 Static electricity 3-4 Change Force, Models Scientific &
technical
innovation
79 Magnetic fields 3-5 Relationships Force, Models Scientific &
technical
innovation
80 Solenoids 4-5 Relationships Force, Function Scientific &
technical
innovation
81 Energy efficiency 3-5 Systems Energy, Globalization and
Consequences sustainability
110 Kirchhoff law 4-5 Systems Models, Patterns Scientific &
technical
innovation
82 Effective force 3-5 Relationships Force, Movement Scientific &
technical
innovation
83 The mechanical energy of a 3-5 Change Energy, Scientific &
moving object Movement technical
innovation
84 Constant acceleration 3-5 Change Movement, Scientific &
Patterns technical
innovation
85 The relationship between the 3-5 Relationships Force, Patterns Scientific &
deformation of a spring and technical
the restoring force innovation
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metabolism

86 The operation of a hoist 3-5 Systems Force, Movement Scientific &
technical
innovation

87 Mechanical advantage in 3-5 Systems Force, Function Personal &

theater stage design cultural
expression

88 The relationship between the 3-5 Relationships Force, Movement Scientific &

resultant force and technical
acceleration innovation

91 Kinetic energy 3-5 Change Energy, Scientific &

Movement technical
innovation

92 Reverse bungee (TBD 2026) 3-5 Change Energy, Force Scientific &
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
Lab

Topic Programme Syllabus Reference No Lab Name

Cells DP Biology Cell structure 24 Observation of animal

cells

Cells DP Biology Cell structure 25 Observation of plant

cells

Cells and diffusion DP Biology = Membrane transport, cell 4 Osmosis

structure

Cycles and DP Biology = Reproduction, adaptation 27 Germination

reproduction

Cycles, Ecosystems DP Biology Transfer of energy and matter 33 Observation of river

water

Enzymes DP Biology = Enzyme activity 29 Observation of saliva

Genetics DP Biology DNA replication, inheritance 26 Vegetal DNA

Human systems DP Biology Integration of body systems 23 Blood and blood groups

Human systems DP Biology Integration of body systems 21 Centrifugation

Organisms DP Biology Metabolism and digestion 28 Analysis of stools

Organisms, DP Biology = Macronutrients, enzymes 13 Nutrients
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Sustainability DP Biology Ecosystems, sustainability 30 Chemistry of river water
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

o 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.
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Next Generation Science Standards (NGSS) Disciplinary Core
|ldeas (DCI) 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.g., 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

Primary Secondary

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

1 Balance Tutorial HS-ETS1- MS-PS1-7 SEP 3 (Planning CCC 3 (Scale,

1 investigations); SEP 5 proportion,
(Mathematics) quantity)
2 Introduction HS-ETS1- MS-PS1-3 SEP 3 (Planning CCC 1 (Patterns);
Tutorial 1; HS- investigations) CCC 6 (Structure
PS1-3 and function)
3 Volume Tutorial HS-PS1-3 MS-PS1-1 SEP 3 (Planning CCC 3 (Scale,
investigations); SEP 5 proportion,
(Mathematics) quantity)

34  Introductionto HS-ETS1- — SEP 1 (Asking questions and CCC 6 (Structure

laboratory safety 1 defining problems); SEP 8 and function)
(Communicating information)

42  Introductionto HS-ETS1- — SEP 3 (Planning CCC 6 (Structure
laboratory 1 investigations); SEP 8 and function)
instruments (Communicating information)

Chemical and Physical Properties
Primary Secondary
Lab Lab Name PE(s) PE(s) SEPs CCCs
4 Osmosis HS-LS1- MS-LS1-3 SEP 2 (Developing CCC 4 (Systems and
2; HS- models); SEP 4 system models);
LS1-3 (Analyzing data) CCC 7 (Stability and
change)
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5 Identification of HS-PS1- MS-PS1-1 SEP 4 (Analyzing data); CCC 1 (Patterns)
elements through 1; HS- SEP 8 (Communicating
bright flames PS4-3 information)

6 Gas identification HS-PS1-3 MS-PS1-2 SEP 4 (Analyzing data); CCC 1 (Patterns);
SEP 6 (Constructing CCC 6 (Structure
explanations) and function)

7 Separation of solid HS-PS1-3 MS-PS1-2 SEP 3 (Planning CCC 6 (Structure

and liquid products investigations) and function)

8 Separation of HS-PS1-3 MS-PS1-4 SEP 3 (Planning CCC5 (Energy and
products by boiling investigations); SEP 5 matter); CCC 7
point 1 (Mathematics) (Stability and

change)

9 Separation of HS-PS1-3 MS-PS1-4 SEP 3 (Planning CCC5 (Energy and
products by boiling investigations); SEP 5 matter)
point 2 (Mathematics)

10 Melting point and HS-PS1-3 MS-PS1-1 SEP 4 (Analyzing data); CCC 1 (Patterns);
density SEP 5 (Mathematics) CCC 6 (Structure

and function)

11 Density HS-PS1-3 MS-PS1-1 SEP 4 (Analyzing data); CCC 3 (Scale,

SEP 5 (Mathematics) proportion, quantity)

12  Physical properties HS-PS1-3 MS-PS1-1; SEP 4 (Analyzing data); CCC 1 (Patterns);
and identification MS-PS1-2 SEP 6 (Constructing CCC 6 (Structure
of products explanations) and function)

13  Nutrients HS-LS1-6 MS-LS1-7 SEP 4 (Analyzing data); CCC5 (Energy and
SEP 6 (Constructing matter); CCC 6
explanations) (Structure and

function)

14  Heavy metal HS-PS1- MS-PS1-2 SEP 3 (Planning CCC5 (Energy and
extraction 2; HS- investigations); SEP 6 matter)

ESS3-4 (Constructing
explanations)
15  Metal properties HS-PS1- MS-PS1-2 SEP 4 (Analyzing data); CCC 1 (Patterns);
1; HS- SEP 6 (Constructing CCC 6 (Structure
PS1-2 explanations) and function)

16  The law of HS-PS1-7 MS-PS1-5 SEP 5 (Mathematics); CCC5 (Energy and
conservation of SEP 6 (Constructing matter)
mass explanations)

Biology
Primary Secondary
Lab 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)
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23

24

25

26

27

28

29

30

31

32

33

Blood and blood
groups

Observation of
animal cells

Observation of
plant cells

Vegetal DNA

Germination

Analysis of stools

Observation of
saliva

Chemistry of river
water

Kohler
illumination (TBD
2026)

Focusing
microscope (TBD
2026)

Observation of
river water (TBD
2026)

HS-LS1-2 MS-LS1-3
HS-LS1-2 MS-LS1-1;
MS-LS1-2
HS-LS1-2 MS-LS1-1;
MS-LS1-2
HS-LS3-1 MS-LS3-1
HS-LS1-5 MS-LS1-5
HS-LS1-7 MS-LS1-7
HS-LS1-6 MS-LS1-7
HS-LS2-7; MS-LS2-1;
HS-ESS3-3; MS-ESS3-3
HS-ESS3-4
HS-PS4-3 MS-PS4-2
HS-PS4-3 MS-PS4-2
HS-LS2-7; MS-LS2-1
HS-PS4-3

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

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

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

SEP 1 (Asking questions);
SEP 3 (Planning
investigations)

SEP 3 (Planning
investigations); SEP 4
(Analyzing data)

SEP 6 (Constructing
explanations); SEP 8
(Communicating
information)

SEP 3 (Planning
investigations); SEP 4
(Analyzing data)

SEP 4 (Analyzing data);
SEP 7 (Engaging in
argument from evidence)

SEP 3 (Planning
investigations)

SEP 3 (Planning
investigations)

SEP 4 (Analyzing data);
SEP 7 (Engaging in
argument from evidence)

f.,
—

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

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

CCC 4 (Systems
and system
models); 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)

CCC5 (Energy and
matter); CCC 6
(Structure and
function)

CCC 2 (Cause and
effect); CCC 4
(Systems and
system models)

CCC 6 (Structure
and function)

CCC 6 (Structure
and function)

CCC 4 (Systems
and system
models)
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Solutions
Primary  Secondary
Lab Lab Name PE(s) PE(s) SEPs CCCs
38  Preparation of HS-PS1- MS-PS1-4 SEP 3 (Planning CCC5 (Energy and
solution by 3 investigations); SEP 5 matter)
dissolution (Mathematics)
39 Changingthe HS-PS1- MS-PS1-4 SEP 4 (Analyzing data) CCC 2 (Cause and
solubility of asolid 5 effect); CCC 5 (Energy
and matter)

40 Precipitation HS-PS1- MS-PS1-2 SEP 6 (Constructing CCC5 (Energy and

2 explanations) matter)

41 Preparation of a HS-PS1- MS-PS1-1 SEP 5 (Mathematics) CCC 3 (Scale,

solution 7 proportion, quantity)

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

7 proportion, quantity)
Acids and Bases
Primary Secondary

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

46  pH HS-PS1-2 MS-PS1-2 SEP 3 (Planning CCC 1 (Patterns)
investigations); SEP 4
(Analyzing data)

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

titration 1 HS-PS1-7 investigations); SEP 5 proportion,
(Mathematics) quantity)
48 pH of strong and HS-PS1-5 MS-PS1-2 SEP 4 (Analyzing data); SEP CCC 1 (Patterns)
weak acids 6 (Constructing
explanations)

49  Using pH HS-PS1-2 MS-PS1-2 SEP 4 (Analyzing data) CCC 1 (Patterns)

indicators

50 Conductivityand HS-PS1-2 MS-PS1-2 SEP 4 (Analyzing data) CCC 2 (Cause

pH and effect)

51  Stoichiometry HS-PS1-7 MS-PS1-5 SEP 5 (Mathematics); SEP6 CCC 5 (Energy
(Constructing and matter)
explanations)

52 Acid-base HS-PS1-2; MS-PS1-2 SEP 3 (Planning CCC 5 (Energy

titration 2 HS-PS1-7 investigations); SEP 5 and matter)
(Mathematics)
Gases
Primary Secondary
Lab Lab Name PE(s) PE(s) SEPs CCCs
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53 The pressure of gases HS-PS1-3; MS-PS1-4 SEP 4 (Analyzing CCC 5 (Energy and
HS-PS3-2 data); SEP 5 matter)
(Mathematics)

54  The relationship HS-PS3-2 MS-PS1-4 SEP 4 (Analyzing CCC 1 (Patterns);
between volume and data); SEP 5 CCC5 (Energy and
pressure of agas 1 (Mathematics) matter)

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

56 The relationship HS-PS3-2 MS-PS1-4 SEP 4 (Analyzing CCC 1 (Patterns);
between a gas’ data); SEP 5 CCC5 (Energy and
temperature and its (Mathematics) matter)
volume

57 Therelationship HS-PS1-5; MS-PS1-4 SEP 4 (Analyzing CCC 1 (Patterns);
between gas solubility HS-PS3-2 data) CCC 5 (Energy and
and temperature matter)

Kinetics and Thermodynamics
Primary Secondary

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

59 Reactionrate and HS-PS1- MS-PS1-6 SEP 3 (Planning CCC5 (Energy
enthalpy 4; HS- investigations); SEP 6 and matter); CCC

PS1-5 (Constructing 7 (Stability and
explanations) change)

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

(Analyzing data)

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

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

63 Theinfluence of HS-PS1-5 MS-PS1-2 SEP 3 (Planning CCC 2 (Cause
concentration on investigations); SEP 4 and effect)
reaction rate 1 (Analyzing data)

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

65 Hess’s Law HS-PS1-4 MS-PS1-6 SEP 5 (Mathematics); CCC5 (Energy
SEP 6 (Constructing and matter)
explanations)

66 Endothermic & HS-PS1-4 MS-PS1-6 SEP 3 (Planning CCC5 (Energy

exothermic reactions

investigations); SEP 6

and matter)
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67 Specific heat HS-PS3-4 MS-PS3-3; SEP 5 (Mathematics) CCC5 (Energy
capacity MS-PS3-4 and matter); CCC
7 (Stability and
change)
Chemical Equilibrium
Primary  Secondary
Lab Lab Name PE(s) PE(s) SEPs CCCs
70  The qualitative HS-PS1- — SEP 2 (Developing models); CCC 7 (Stability
aspect of chemical 6 SEP 6 (Constructing and change)
equilibrium explanations)
71 Le Chatelier’s HS-PS1- — SEP 3 (Planning CCC 2 (Cause and
principle 6 investigations); SEP 7 effect); CCC 7
(Engaging in argument from  (Stability and
evidence) change)
Electrochemistry
Primary Secondary
Lab Lab Name PE(s) PE(s) SEPs CCCs
72  Water HS-PS1-2; MS-PS1-2 SEP 3 (Planning investigations); CCC5 (Energy
electrolysis HS-PS3-1 SEP 6 (Constructing and matter)
explanations)
73  Conductivity HS-PS1-2; MS-PS1-2 SEP 4 (Analyzing data) CCC 2 (Cause
HS-PS3-3 and effect)
Electricity
Primary Secondary
Lab Lab Name PE(s) PE(s) SEPs CCCs
74  Reading aresistor HS-PS3-3 MS-PS3-3 SEP 8 (Communicating CCC 6 (Structure and
information) function)
75  Electrical circuit HS-PS3-3 MS-PS3-3 SEP 2 (Developing CCC 4 (Systems and
assembly models); SEP 3 (Planning system models)
investigations)
76  Assembling an HS-PS3-3 MS-PS3-3 SEP 2 (Developing CCC 4 (Systems and
electrical circuit models); SEP 3 (Planning system models)
in parallel investigations)
77 Impactofcurrent HS-PS3-3 MS-PS3-3 SEP 4 (Analyzing data) CCC 2 (Cause and
on the brightness effect); CCC 5
of alamp (Energy and matter)
78  Static electricity HS-PS2-4 MS-PS2-3 SEP 2 (Developing CCC 2 (Cause and
models); SEP 3 (Planning effect)

investigations)
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79 Magnetic fields HS-PS2-5 MS-PS2-3; SEP 2 (Developing CCC 2 (Cause and
MS-PS2-5 models); SEP 3 (Planning effect); CCC6
investigations) (Structure and
function)

80 Solenoids HS-PS2- MS-PS2-3 SEP 2 (Developing CCC 4 (Systems and

5; HS- models); SEP 3 (Planning system models);
PS3-5 investigations) CCC 6 (Structure and
function)

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

110 Kirchhoff law HS-PS3-3 MS-PS3-3 SEP 5 (Mathematics); CCC 4 (Systems and
SEP 6 (Constructing system models);
explanations) CCC 5 (Energy and

matter)
Physics (Mechanics)
Primary Secondary
Lab Lab Name PE(s) PE(s) SEPs CCCs
82  Effective force HS-PS2-1 MS-PS2-2 SEP 4 (Analyzing data); CCC 2 (Cause and
SEP 5 (Mathematics) effect)

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

84  Constantacceleration HS-PS2-1 MS-PS2-2 SEP 4 (Analyzing data); CCC 1 (Patterns)

SEP 5 (Mathematics)

85 Therelationship HS-PS2-1 MS-PS2-2 SEP 4 (Analyzing data); CCC 1 (Patterns);
between the SEP 5 (Mathematics) CCC 2 (Cause and
deformation of a effect)
spring and the
restoring force

86 The operation of a HS-PS3-3 MS-PS3-5 SEP 2 (Developing CCC 4 (Systems
hoist models); SEP 6 and system

(Constructing models); CCC 5
explanations) (Energy and matter)

87 Mechanical advantage HS-PS3- MS-PS3-5 SEP 2 (Developing CCC 4 (Systems
in theater stage design  3; HS- models); SEP 6 and system

ETS1-2 (Constructing models); CCC 6
explanations) (Structure and
function)

88 Therelationship HS-PS2-1 MS-PS2-2 SEP 4 (Analyzing data); CCC 2 (Cause and
between the resultant SEP 5 (Mathematics) effect)

force and acceleration

21|Page



91 Kinetic energy HS-PS3- MS-PS3-1
1; HS-
PS3-2

92 Reverse bungee (TBD HS-PS2- MS-PS3-5
2026) 1; HS-
PS3-2

106 Rolling motion on HS-PS2- MS-PS2-2
inclined ramps 1; HS-
PS3-2

f.,
—

SEP 5 (Mathematics); CCC 5 (Energy and
SEP 6 (Constructing matter)
explanations)

SEP 2 (Developing CCC 5 (Energy and
models); SEP 4 matter)

(Analyzing data)

SEP 4 (Analyzing data); CCC 5 (Energy and
SEP 5 (Mathematics) 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 Code Performance Expectation (paraphrased) Proteus Labs

MS-PS1- Develop models of atoms and molecules 3,10,11,12, 41, 43

1

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

MS-PS1- Synthetic materials from natural resources 2

3

MS-PS1- Develop models predicting state changes 8,9, 38, 39, 53, 54, 55, 56, 57
4

MS-PS1- Conservation of mass in reactions 16, 51

5

MS-PS1- Design devices using endo/exothermic 59, 65, 66

6 reactions

MS-PS1- Engineering: measurement and tools 1

7

MS-PS2- Forces and motion 82, 84, 85, 88, 106

2

MS-PS2- Electric and magnetic forces 78,79, 80

3

MS-PS2- Fields between objects 79

5

MS-PS3- Kinetic energy and mass/speed 83, 91

1

MS-PS3- Thermal energy transfer 67,74,75,76,77,81,110
3
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MS-PS3-
4
MS-PS3-
5
MS-PS4-
2

Plan investigations on temperature/mass
changes

Energy transfer in collisions

Reflection, absorption, transmission of
waves

Middle School — Life Sciences

67

83, 86, 87,92

31, 32

L)

PE Code Performance Expectation (paraphrased) Proteus Labs
MS-LS1-1 Cells as basic unit of life 24, 25
MS-LS1-2 Develop models of cell parts 21,24, 25
MS-LS1-3 Organism body systems 4,23
MS-LS1-5 Environmental and genetic factors on growth 27

MS-LS1-7 Food rearranged through chemical reactions 13, 28, 29
MS-LS2-1 Resource availability and organism populations 30, 33
MS-LS3-1 DNA as the source of genetic information 26

Middle School — Earth and Space Sciences

PE Code

Performance Expectation (paraphrased)

Proteus Labs

MS-ESS3-3 Method to monitor human impact on environment 30

High School — Physical Sciences

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, 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, 91

HS-PS3-2 Energy at macroscopic vs molecular scale 53, 54, 55, 56, 57, 83, 91,92, 106
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 5,31,32,33
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High School — Life Sciences

PE Code Performance Expectation (paraphrased) Proteus Labs
HS-LS1-2 Hierarchical organization of body systems 4,21, 23, 24, 25
HS-LS1-3 Feedback maintains homeostasis 4

HS-LS1-5 Photosynthesis 27

HS-LS1-6 Carbon-based molecules in living systems 13,29
HS-LS1-7 Cellular respiration 28

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

High School — Earth and Space / Engineering

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

L)
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NGSS Codes Legend

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

e HS=highschool grades 9-12; MS = middle school grades 6-8

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

e 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)

e 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

N O AN

Obtaining, evaluating, and communicating information
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

Noahkowbdb=
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IB Programme Chemistry — Measurement skills

Secondary Programme DP Chemistry

NGSS (HS) HS-ETS1-1-SEP 3,SEP5 - CCC 3

NGSS (MS) MS-PS1-7

Summary Mass measurement and precision
e
e W A S-S o8] AA QN AP Aol AR H = 7HE A=7T5 Yyt
Adjel 9 a%@%é@@A%9Mﬂ@%%mmﬂ%%ﬂmﬁﬂmAAﬂiﬂbaﬁf@%ﬂMEﬁuWQ%
=7 3h= Zlo] ofy et Agg nlaLsly] wiitoll, 7L A T o] Al7lo] o EsA ko wiE v A 4% B 8 sHA|
FEUT 2 A A o SntE A Al o] B AT low Uk A SA S A Aol 7hE S v
2apoln], of Fhe e 1ol A WE A% AU AL FA 5402 AT o] FEAQNA L AF W AL o] 83
AR FA S AL, S5 7156 94 24 3w, Fole] FEje] A (kv 2l2) ok 7HF e aA (A shek vl €5) ]
FA S, 2R BRES] B S WA SA ] Aol A &7] o] AFS Faste WA om wAls Tl 4 2] A%
Fahe g A H
I% BE

- 4F N AL 4B

- A

= AL olgal

- AU sB

213] 2] 5| o] X]: proteus-vr.com/ko/ A S A - B =/ 8- F E 2 Y/
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IB Programme Chemistry — Foundational skills / Nature of Science

Secondary Programme DP Chemistry

NGSS (HS) HS-ETS1-1; HS-PS1-3- SEP 3-CCC 1,CCC6

NGSS (MS) MS-PS1-3

Summary Virtual lab orientation and personal protective equipment
iR

ofel FEED A AL ol 2 o] Al Sl F o] 5wl mTt7E E R
SHYES A 5ot B o] A G AAEA Al AT Qi A SOl B G RS, TA 2, ] 24,
q al

= .
AN o] Fatal g s 2Eshs Ha -, Rl B

getal, MlAaddy =

NA o] FuE SA5taL, AA A 52 NS FH|FAL XA O 2 pH & ¢
A&
& 53X
» TGSl o) 538 A] 7]
. BE A AE
= =23 5A
» J]Z s A
= AFREAH BT
28] 2] ¥ o] A]: proteus-vr.com/ko/A A - B =2/ A7) B E g A/
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IB Programme Chemistry — Measurement of matter

Secondary Programme DP Chemistry / DP Physics

NGSS (HS) HS-PS1-3 - SEP 3, SEP5-CCC 3

NGSS (MS) MS-PS1-1

Summary Volume measurement across states
iR
Tﬂ% Aoy 7t el whet 2 A ST, o] FEE DA = Al 7FA 718 RFE I A A iy AA = Ew

Jo o] A4 91 4 Atk &, T A A9) TW Felo] frel wwlol ths) 4 5h= 49 W (meniscus) 9]

} wol 4] ¢fofof U Th AR S 5 g B AT LA 2L WAL FFABY 02 ST F, Bo] 7H5
A7 ol B A Aol RawEe) B olule, o] #% Aol o} g ch 7 A ol AN
ANz E Rl =& 2ol ko] SAFUT AV A= Lot B o7k sobA AL, w2 7] Al 7F AR A & £ 110
27127159 ol REHLAM = oF *E‘EJH?—_ 70mL o] &5 546k, 93 55 A8kl vl Al o i =79
332 Determining 35, 2+ 91 %] ok e} B8 8] 3 ) A1RF 12 2ok B E S 7] Sehz Hok Hel orel B 9l /A2
80 Bt
3% ZE

= B A A 7

» =Y A &&

= 71 A

= 2laL 7] FE}Y)
218 2] #| o] A]: proteus-vr.com/ko/A A - H F /B F-FE 2 A/
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IB Programme Chemistry — Laboratory safety & ethics

Secondary Programme DP Chemistry

NGSS (HS) HS-ETS1-1-SEP 1,SEP8-CCC#6

NGSS (MS) —

Summary Laboratory safety and risk awareness
iR

A e A A S 48] A5l BE s Ao B guith AT, e} i mA g AP A4 RE AR
75lo] 2 5 Aol Bl Bokok, o2 7bs AR} 0.2 o]0 X RIS S ] Y el e Hgos
Gk sk A @A : A, 1l A7 418

2l
T T F A7 A7 BAEY, 2RSS v G2 A A v 24l B Y =2 9F 1500 °C ol 7H7hE 2 =0l A

e

[e}

Bahrae oA U S PES] 1 EAE ST S, ¥, selsk i, 3 g 100°C o R eo] Bt
She 181710 F25] 917 kA 9 ol A5 WA ek RS o2k 500°C 7wl 7hA] 1Al 241 ol A
W& 7] A2 87] iU Th ol U A S o 18] Ak mAE $7] 715 o] 4@ 5 gl el E BAl Yol
928 7 Aol ae) Relz Selol =R WuE e, S8 For ni Aol ojel )7 Al v ~Eeol o} A A2
Fol ook Fuivh HAZH Gl HW LS 99T A0 AT ek W2 w9 2L o BFo| A 7bg Aol ol e w

ek 9, A U o] B4 37100 °Ci7}°d51 L]7P‘4’\] 771{ SrEYol EQ] i olgh= 7 7HA] 4 S Ak gl 2 B2EEH
AYUth AU FHEA] dom B4 % AR X GFUTh o] AFe] AHES o dls 2], 03], g o ol oigh
HE &0l X ol o] 3 o] B AT s ol o]n] o] & ZEF a1 gl vhal A A Y o

g5 5%

o QI RE A A Y ALE

« H]AGH] o] 914 W A

o Ao kA H

» AAHASE FA G AE 2] A4

o AR 2 YRl E A F

» GEAFH AR o] F
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IB Programme Chemistry — Experimental techniques

Secondary Programme DP Chemistry

NGSS (HS) HS-ETS1-1-SEP 3,SEP 8- CCC6

NGSS (MS) —

Summary Identification and use of equipment

iR

RE MY Avhs £ A A A HCE A A ol = ARSI E 2T Rel AW 18X ghe F 7] TEo]

wol ek, vl ASH 3] Febi B rhi0omL & B AT, Sk Bl E 943 ol AAA 9 v B st

0.1 mL o] el hel 5912 779 50] 91k, o] o] o = A1 A] ka1 247 & Sk T Aol S} 339 Aholel )

A A6 A = o] Zl0] AAHA 9l 2]} A7 Fe, 2ol Ao, B 5 5hA 514k Afo] o] Ahoo] 7] 5w, o] Alo] vl

AEH Q) padol A o\ AR TS Aol th e A% TS SHA B o] fro]

T TR 2 99 Besta FH YU Th RE 7T 3§ A Qor], "] AgE g AUEst e /)79

58 At A% Avke) AUES AYFUh EF /| TES S Furhs S0 mek A 2 BFP Y o | 7]

B Sk, ol /17 SIS 19 S, ol 7] 7 SE §711, o 7] 7 U A A0 g ol
oW 7] P 2] 2 A S AR 0 R FAFU T ol B waE] 99 AR5 o] glo] A4 8 e,

Folzl Agol ojd 7|77 B 8 A& A sk A2 ke 7] 5ol 7] Wiy T

o] Ayl del= YNk, FHE HolH e glsyth AAdE AA A =2 Em AN, w5 AT, WA, A4
Fohas, ) Sk, A, 201 E, 54, A, 2527, pH VN E, 2] B, v SR, AL, 2], Ak 87,

EAA, S, AU, S, W) SR S G Fa, w0 2 A T A2 % g

AN FAe G Ao A e Ut ol A5 o] H4 2 A o] 14 3 2nkE HE S 8= Ao, o] & 55

b0 A Yd wE Aol Ful ALg W uThE et AR o] WEY 5 AES = AW

)& BE

= T A A AL Q1A

- s e R

. g e} g ola) el ]

- Ao W g gu o] ke A

- WAl Aoke] b E A

R CEDE]
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IB Programme Chemistry — States of matter

Secondary Programme DP Chemistry

Syllabus Reference Ideal gases, gas laws

NGSS (HS) HS-PS1-3-SEP 4,SEP6-CCC1,CCC6

NGSS (MS) MS-PS1-2

Summary Chemical reactions and gas recognition
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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-SEP3-CCC6
NGSS (MS) MS-PS1-2
Summary Filtration and separation techniques
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IB Programme Chemistry — Change, Energy

Secondary Programme DP Chemistry

Syllabus Reference Structure 1.3-1.5 - Electron configurations, gases

NGSS (HS) HS-PS1-3-SEP 3,SEP5-CCC5,CCC7

NGSS (MS) MS-PS1-4

Summary Distillation and phase change observation
iR
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IB Programme Chemistry — Energy and Systems

Secondary Programme DP Chemistry

Syllabus Reference Structure 1.5 -Ideal gases

NGSS (HS) HS-PS1-3-SEP 3,SEP5-CCC5

NGSS (MS) MS-PS1-4

Summary Two-stage distillation of an ethanol solution
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IB Programme
Secondary Programme

Syllabus Reference

Chemistry — Measurement, Change
DP Chemistry

Structure 1.1 — Matter properties

NGSS (HS) HS-PS1-3-SEP 4,SEP5-CCC 3

NGSS (MS) MS-PS1-1

Summary Determining the density of an unknown gas
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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-SEP4,SEP6-CCC1,CCC6

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, SEP6- CCC 5

NGSS (MS) MS-PS1-2

Summary Pollution and chemical remediation
e
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IB Programme Chemistry — Transformation & Energy
Secondary Programme DP Chemistry
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
iR

7] 214 A A5 5 7 skt A o] o 5 A& el 548 91 4707 ] ooatzed o1 A1 51o] 3
AR QA AFEA N EL 5 A7 o FE A% RS AL AD 3, T wato] =
ahi=vl, o) slo] uh A4 o]tk u] 3L AR E o

—_—

FEE oA, AR M E ol AAA &3 A = v 11 A =

F5 A ok BEo] a1 glo] o] F o] AL x| Eateh FHEL 1 Aboo] Yk FA0 BEAGT AR IS
A% Fel= v QDA A A= A 0] A G, ol 2ol A s WA R BEE 8glo]

shetA o=, whg g A Dol Fann 9ol 9l 542 Ao A = E A Fekv, 71 &3] A% ol de] 9 4de]
ET&ALGA /M Aol S 5455 BENORE F4AE X Fato] FAkstE S @)L, whebA] A3 4] &S
fia=tsg

of AN el A /A s HAES Huth obel, &, 94, A i S U /A dae AV H A B A,
FE, A4, LY LM QA whe A & abehar oL A el wE B Rg U B F, YEE, 2, vt E, 2E S o
oA 7}11 Do ST Y7 E DS BEe, F2 A3 F 24 g Ev A Fol = AYI7F A H A=A gy
SHdE At xE FU1E R A% 790 A2 A4 mAdu

3

= AP G gEHA

» BTSNk g e AT

= =Y S HEE

= S S A

» SAEHROR i Ee

Ve H Bl BE A6

= AauE 0] 7] E 8 4

21%] 4] 7 o] A]: proteus-vr.com/ko/ 2 §1 A - H/H A S

43|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/

f.,
—

016 — A B E 2] {3

IB Programme Chemistry — Chemical reactions

Secondary Programme DP Chemistry

Syllabus Reference Stoichiometry, enthalpy

NGSS (HS) HS-PS1-7-SEP5,SEP6-CCC5

NGSS (MS) MS-PS1-5

Summary Mass balance experiments
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Biology — Human systems
Integration of body systems

HS-LS1-2-SEP3-CCC6
Blood composition analysis

DP Biology
MS-LS1-2

IB Programme
Secondary Programme
Syllabus Reference
NGSS (MS)

NGSS (HS)
Summary
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IB Programme Biology — Human systems

Secondary Programme DP Biology

Syllabus Reference Integration of body systems

NGSS (HS) HS-LS1-2 - SEP 4,SEP6-CCC 4,CCC6

NGSS (MS) MS-LS1-3

Summary Immunity and blood typing exploration
iR
A A= ofgtoll M 7 e H a7 T’ A7) AT shuelth 2 AEAEol| = o' AL E S I E HE

AR Sk 52 W 415 A2 e F 1901 0] ABO Hol A2 Al glov], R Qlahiz 12 e 4 4] el
TFHEE AT} o] F A AHL /A g o] A S 1LE R SLo W B oto] Syuli= Al A ILE 03 XS AA S,
wE g, mE QA Al el a el sk dl At 89l A el e T,
A © ko) EAbA A ol 7] 23k A E el el = ?%%JO]E}L e fdE g 2 A 12271 Sl A
39,899, E AW, 5 B vhglon, oleh ¥s) = RhD) o] Atk o] EAAE T shibel B FAE el
Y-S SHAE—F Aol A FAE AL mRE 84 ?’%%% A A EE T v o] S8 A 2 o Aslol
ol mol = gol g 2 Yt ol Rlo] wtE S 0, M vy 3 e He 9| pg 9 grobA = ol ol o
o) W Eol 4710 AL AU TE Flo] Lo FAF AT thadol glon R X e FU g e FA T
whebA] o] FAbE Al Mol A A e of i oh 9.2 B}

ol AN el 8 o) viA Ao} A Ale] @ Bl JAhE A HYTh 4 A A A ) A2 v

= (well)oll v o] F7]az, 3-A, @-B, @-Rh &7 3t AFell th &= wkg-shA| Utk o] o] 2} 5 Abolol| A Al A Bk 1 23 e
E}EH%/\}%O}oq H o] T}S AR A o] o7 L= Sujr) 2 o] EZUth A 714 /o] 9 vES- sjEl o 2 g B E
A7) ABO B P 3} Rh L FE3har, ofwl A7} F ol Al HAE A EF 4 DA E EEE A R

4 BE

= AP A g5 7]
= AETA AR ke FH 5
= WA A
» SH RS B
= ABO €9 HRhEAY #A
= FE AL FE
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IB Programme Biology — Cells

Secondary Programme DP Biology

Syllabus Reference Cell structure

NGSS (HS) HS-LS1-2-SEP2,SEP6-CCC4,CCC6

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

Summary Microscopy of animal cells
iR
Bg Yot An)F e A E ARG 75l BE wolr], ¢lzhe] 2 ehm S Ym Qi Al wA Mol 3 WA oy
YU E F5 WY 2N 0 PR ALEL AL P oR gPsn 22 S dast G dHos
WEA G ARE AYE S Aok LSRG S TR 229 G FA7 BALE 9% T4 A E AR A
o] 73] &3] o] BH & ALEEta glom, o= W8 A E o] AA Wug wito] ¥ 3t}
dolSl= s A7 At An Gl A 7o) HolA G e v d w4 ol 77 Atk Al R U R = 2 o] Fo A
A, Al A7 A ST AL A7} ] 7] 2o, el g A1) FEA A R3] el

A7k 2 A e 50 g 9] 23} 9] 0] A o] o

gy gk 2 A | g B A% gioh, QA oFS AN 2o =

AeA o2 Ajstal thE F-xo & ﬁﬂom B0 mM o] LAlE s A s, 31814 zlo] & ol Y= g A= ALY
Aol Z A E3t), 2 0 =8l ZHEol R 055 Kl FF SNL o] FH|E §3 HFH ) Aot} o] = A EAS A
G0 Z B0 S TS O o T EA R F-2A 7|, 7tE A i S4H 07 18 A 2H-g-gh

ol Aol A= A RS 7 o8] F EES vl asHA FUTE 3 HA EEfol e B8 o] &3 Uik 54
nhEo]al, A EEfol| B AW I EtAE WY Mo B &N WSS oyt £ 2V E AL PG S
) ol Al Al 2Fsho] 40 1Y, 100 Hl], 400 ¥ & 3= of 7pm] FHERIYTE Al go A= A YA 24 AR 21 S 9
o] f-ofl = WA UAF 22 YA R iﬂ%“*itﬂ ZH A mket o w2 & AU 7 Eeto]l =9 vy} o] H A5 e
Ao g, Aol o F&G 3h=X], 1] off TE 24 dn| A AL A NS Ao BFH o7 Fst=AE
HojFu}

g5 5%
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IB Programme Biology — Cells
Secondary Programme DP Biology
Syllabus Reference Cell structure
NGSS (HS) HS-LS1-2 - SEP 2, SEP6-CCC4,CCC6
NGSS (MS) MS-LS1-1; MS-LS1-2
Summary Microscopy of plant cells
iR
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EEWEAT
ol i AL
b8 vk 1 o]
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s AE XHJJ} H L}QE% Stut. S, BE Al o T
AE 2ol AlaEo] A of H-of i }lo] irel Eolb BAE W7 wZel ot
drvjol, A T2 S FFAJ AE oIt L A2 F IR Al T Tl Basle], AA| & AekehA] &ALk PG st
Az g glon dlo] 28 Solf 2rtE ST 7 A E bl = A Al e AFAITE B0l sl ol E2 AE AR
A E o 9l G Qlol = & ¢ gl WhE T3] Ao, v G A @ Avkek A AETF o] F-9] & AFA| e aL
AEA I GEA S Holl thaL gk T o2 Fojdlivh Al 2w, =4, A, M A7 27 7|8t eta} &2 A= A2 o] A <
B 553 5 o] shrbe] Lol del A Blnt
o] 1 of ool th, &£ K= Al ol EAspA kA o] Frd ek Oﬂiiﬂ% Apolell A A stz 8] 7] wZoll, A3 Aol A st
Sehol= Al 7] Eefol =8 ARGtz ol 7k HER o 7)ol Qi A WA= AEE Y= AR RolFE e =
nhEolth WA ol = F& g o(ohe] @ I 8t ZHgol <l ofo 1414 8-S "ol =), o] = v A 7 34k
Adtete] S-S FElg Ao 0“”4713} oY Fi 2H7E AL 7P 2w &l MRt As =E YALE
AH-&-3H A 40 vl £, 100 M, 400 Wl & = o= Fof7bv] 7 @A v} o] M)A S A FshaL, i Eekol = A4 HlaLshA| 2
Aot T & Mo 73k 23 024 Sﬂrﬂﬂﬂ Jol K, o] &4 AL =AM 7o) x4 2po]l & el 7l 4ro] o] 2}
TOR E U el Sk
ER 2
= AP S =AY
» 53t AV 2E
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= A= G oFALE
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IB Programme Biology — Genetics

Secondary Programme DP Biology

Syllabus Reference DNA replication, inheritance

NGSS (HS) HS-LS3-1-SEP 1, SEP3-CCC 6

NGSS (MS) MS-LS3-1

Summary DNA extraction visualization
iR
DNA %5 & 2A B ekl A4 A9 BE A9 3 @AYk 47 9711D B4, 28 F59 3 A4 F44 44,
WEH A AR 02, 94 A B & 2 Al ¥ 9o 2 DNA £ 7 o] FBol ws 2ol A shabd e
BE gt s g A= A & o] Fo I Al 29 Fof 8= S Boskal 9o, 71 ¢k DNA = v - X1
ZEEol2 o2 T pH oA 245 ol F= B b o] st E HUth AlAl = Al xEE ol A E Wl =2 S
WEA7]1AL, Sl E A2 HEF o2 e ask] o] S A F o2 o] 23 re S A= oA &)
gyt 231 52 DNA 7F 2ol A Bt} S =7 F A Bhe A7he A g o] &k, s A E HAE S g =
F9le W Avte golg 2 g wro g FANYUh ik A8 AR 270 vl A @, A fo] FR O
oo A O] REE WhE7Y] o= T3] F-EHaL A o] A om, Al vhvhubs 3w Alo] L= BLE A2 7} A 7] 9
FAA AEE A YL Q7] dEdu et o APl M= S7F, GHER, T8 AR F5 &4 & e, vy
2718 FAS Aol 2E FHz 0ql 5, o Aol £ES 55 S5 Hw, 1 EREE ATFoIE Bl A@nol AL T,
of zhel 910 A7k WEL S-S S50l A& AAUTE FA F 3 A7k vk 3to) 34 9) 4 2o} A A E o] e
o= AlEoM WEE thE L =2 3 T Y DNA YTt
34 =¥

= AP R =AY

- FE A

S R BES

R S CREEEE

S CEr

» ofekE A

- Avh R e
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IB Programme
Secondary Programme

Syllabus Reference

Biology — Cycles and reproduction
DP Biology

Reproduction, adaptation

f.,
—

NGSS (HS) HS-LS1-5 - SEP 3, SEP 4 - CCC5,CCC7

NGSS (MS) MS-LS1-5

Summary Seed growth and plant development
iR

Y
b
Ql,
kI
rlr St

| FJEI
O
-

W AbE| 9l A sto] Aolsli= A Bo] Bl AR o]tk F4] o9
Ao A4E AAeh G A S Fals, fzo] Lo of 2l A%

N
frol7t B Bl A=

FA 8o, Gt A By},
Folo etk g F o im AR NS BAR 5 Gvh A o] M HH JPEL MO of F Sof A=
Srul 5l ol M B AR BHE A The WAl Th GBE o F Sol A FHE 817 W, 1 glo] 3]
EUdoldl AR FUI AU E FANL, F7) T LT D0 HFow PR A AL A B A o, v S
o 9 -o] uhEhd W7k ] 17 0.2 AR}, o] Fol AW ganel 7k ¥ A i, A 3} A Qo] S 2% A0 ek,
HEe GPE 2ulol N G B A AT AY O ABBE F2 A, AR L £ S o A A Eo] 1
A8 o = v A 25| Arhure] ol e A, el w Anh ] B FAE obi= Ao o E a0 g o)A
o e Al o) B MG Bol Bela, WE kvl AR A e B AR sHe) A e ke, 7 e A2 ThE W B0 5
AoITh SHE 1 £ Bl A1 AR} Qrel, 31 2 = Ak Q) A o] gl A o A E o), S 3 A Ax e
ofefol £ Al SR B EAW F FAG BFE AT T2 T o 2 B A S @ o] 24 A4 Sk
10 Aol | Fahi Pt wled Aol B Ful, Al B B 0] Fshe] Wo] TRES BehEs H AT A5
HE% 3 glolth
%% 2
- A9 87 %47
- EA A
- EAE L OE
- ARFS] A A FA4 2 EA
- WEL)EFA
EEEE

/\El

2
)

=,

o] A]: proteus-vr.com/ko/2! & 2] & = jvlol/

50|Page


https://proteus-vr.com/ko/%ec%8b%a4%ed%97%98%ec%8b%a4-%eb%aa%a9%eb%a1%9d/%eb%b0%9c%ec%95%84/

f.,
—

028 — ¥ &4

IB Programme Biology — Organisms

Secondary Programme DP Biology

Syllabus Reference Metabolism and digestion

NGSS (HS) HS-LS1-7 - SEP6,SEP 8- CCC5

NGSS (MS) MS-LS1-7

Summary Stool biochemistry for suspected malabsorption
iR

Ol¥ AL A sh7) 8kl A 7bE A A SIRA R 0l @ AL Shibel v, o= B Hho R A shE X ghe A Wl E = B o)
B Fskoftlel A AT QA S ks wel F7] Wil Tk Ul & o] A FE T 2l shol Al 2 HH] 5 R

Aot £ g A b A, 28k A e B 7l 5
FE 0ok B BRE SEolA 2 Eavh REE u oo A Y o2 3wl '

AL ZFA] 8h= v G g

pul

Au|7 A g 8kA] etk 7 G F A Al Dol = g A7 7 2R A R E AR E o] 2 A uRE HAE QT A E 8o 2 gl o]
EAT W HEN I AEZ A, 80 == Hd v Y5 Ao m Wi, SV = A d WS H2Mo R
GAsta, deld & o] = PElol = A b B o 2 Wk}, o] A Ao of -2 A skrF g9l
Abghe] AJZ N T} 3kx}o] A5 P b= T MY Al S5 Uee] w4 ] 7HA] A ERE AE slo|w, T A d Ako] 9]
2ol & o] &-3sfo] BT} AselA] ok @Y AlG ol F-ol1A] Bl Aotk Al 7HA] HARE wlol AR EH o] Ee
Yol A o] Fo) x|, A HAL= o] AR5t = SHEe| o] E 919 X0l G Al el A Pt
g5 5%

o AHA 3 5HH] 7]

» AESHH 24 AT

o A= FHTE EAY A

= T R A

= 471 YA PG HAEL] ARG

» A7, 715 9 A
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IB Programme Biology — Enzymes

Secondary Programme DP Biology

Syllabus Reference Enzyme activity

NGSS (HS) HS-LS1-6 - SEP 3, SEP4- CCC5,CCC6

NGSS (MS) MS-LS1-7

Summary Saliva microscopy with iodine staining

iR

Ehoe A7 wol Xk, A5 Bo] o Ut Bhole] of 99 961z Ho]m], Lhri x| 1 967} thE 3} e o 32 Firh

Mo 2 RE TS BEshE AN, A NS vl A WS R, A S S A P U 2R EUA
793 54 S A717] Aol AES B a17] AREHE a-obd etobAl Sol 1L 98 FF T o] Aol = g} o H el A
Y WY P AE, A 5 AT, SHE A, H S 5 3A FAE 0] Ff3) ATk Al okelel o] ey
B2 ST AL Sl A A o] FF A} ol A o) HE AL molFE Ab mE Iy F St ),
Aol ot A 7 o) A A9l A, S Aobeli A FYehy] vlie] whid] Sehshs AW ot FRa gk
e 2lehs F2 718 o) 7] & gy vk Al 2ol tir] & F-of s of St o] el M= T L3 EFel B o= 5 )9
oo =5 2 AYUTh s FA Sefo|Eol i, GE b £F 205 #1e S IR Sefo|moln,
Zeho] = W3 40 #, 100 H, 400 ¥ 9] BT 4] 7HA] hEAAE Fo) w2 AT o] Ao] A4 L vE AA Tk
FAG vl Sol A F Lekel =8 ) wahs vl U th S e Sekol = A4 glo] Ao} e Huwt ol e
o)F a1, GAE Lebol S 4 4o] F S melu) A Bl FTh

34 2E

» S v 27

= &} =] o] &

- G e E

= ZGA A

- Ao Folo] 9EA el

» BEV|EEEL
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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 - CCC 2,
NGSS (HS)

CCC4
NGSS (MS) MS-LS2-1; MS-ESS3-3 ',," T
Summary Water quality testing
iR
S RO e AN A 7 QAR B4 I ST B4 AR, 87 719, o] 98 B ek, 55, 98
WES PO R i B FE T PAS MR vl 7hA ARG oo g w3 g 1 pH
o] A 5 QA BEH FH) AL WA, AR B $9l0] Ba) & FHA Qe $E 2H
ohiulre) $ S W g Tk 24 el 3 QALY o] F o] &2 2R o) 4L AlFEhe o Pholr] g, B
e Fdol A v R, 7hE B BE 5 E Ak #9473 dEAE e Ut e AR e 5
T 02 ZAH U pH = A A 32191 7] A A fo 7, A= EDTA & o] &9 Aelo| E AW o7, JYhi
Q14 A4k Eet vl i ate] glof s F7hA) WA g o = STk ol AR A& BRI S £ A A RE HH D
T 27 20mL A cporol G4 09) A8 B3 b R E R g5 e S W8 A ol ph oI 2 pH &
=7 8}aL, Eriochrome Black T & &% % A A|eF o 2 AL-8-310] ¢ A] 55 0.010 MEDTA 2 A A3, A2 & A1 A
Griess O} Thol & WA 2| 7] 3, 9F i 2] 1 6| o] E 9} o A= AL o] §5}0] EaT B e MAo] E 44 S

SARILIE 11 £, Ul A B4 2k s Aol A A7 A ook ol 215191 51 712 Aokl
o & eko 2 W ass) Hu v,

4 BE

- A A AR 5

- Aelol= 44y
A DEEERRE L

(o}
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IB Programme Chemistry — Mixtures, States of Matter

Secondary Programme DP Chemistry

Syllabus Reference Structure 1.5 -Ideal gases / solutions

NGSS (HS) HS-PS1-3-SEP 3, SEP5-CCC5

NGSS (MS) MS-PS1-4

Summary Preparing solutions of known mass concentration
iR
AN F] §NE FHlots Ae BE AT AAA 7P e 3 s = 2 elth 71719 A 25E 4, A48 Aok,
AZ ohFg el YAl A kel A 5ol REASL EAR A A FE, S ZE 5 LR A §4 9
A AT, 1 WS GopA], del R AF R R PRE 3L Fol HEo) R o] ol RojA = mE JTH
Aok RS Qe d AR E Foje) F el 71 W] el o 7 5] 20 H)-& /X 7k 9lek.
F7HA ol fr = o] ARt Ak BB E Gyt A, R FAA R dEARFEA T FS UER = ol 2
A Ao 28E F AFUY E T (gL el o] AR F i, Fo) i) A WS (wiv %), B 2 E E(molL)

@910 E 5 eV A YU T o] 5 Abol & B ek Al W gkak= o] #A o] Ak
25Ut 100 mL o Eof 1A= &332 71 vl 8= 100 mL &) &
A4 817 Wil LR oFE T B ol %Wi}. “17310] vt & &Y o

ol Pyt o AL HE FoHYg A 92 F B wa /A A= 2 o, H
AR&-3hE o] .

LR R RS R
Y EDEENEE P EEE
HEA] O 7 ol nhe

PEERREEE P

g
A,
ot |
%
oo O
X 0 o
o © ¢ ax
U

1o
T
L

LR
vt v

o] Ao M= HF Fu7} 7L7~HOO mL Q1 7 7HA] 22 AA S NS A A FUTh 8N A = AF FXE7F25g/L o] AL,
LA B=5%m/iv o™, o] ghS WA E}Eiwrlw o 2 Agtgof ), 7} 8o & g gk A kS Al Lleka, B 27} 11]745
AsEAdute] & A A2 AFS A5 5 100mL F-3] Sk 971 k50 mL o] FF50 59 thS, WA
TEMHA] SHTE RS, AL H, AHES gl B2 1A A B 3" O H 2 TLE Qo A
SNS dH 7| ST s Fa, ZF g Qo] o'l 7| F ST A A sh=A] FRIFY T o] = £ 3] A1 Al w1
FAHo|H v A o] P& A5 Al B Fgd Ay}
35 53X

o BH] A AL

o HARLA o] AFEH

» B3 SAHY

« 83 2 s

GO R FE FHY3H

. 7]E A
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IB Programme Chemistry — Change, Energy

Secondary Programme DP Chemistry

Syllabus Reference Reactivity 1 — Thermodynamics

NGSS (HS) HS-PS1-5-SEP4.CCC2,CCC5

NGSS (MS) MS-PS1-4

Summary Temperature influence on solubility
iR
Bl B0 B02 AgH QA of -8 LS S oln, oA} Az, B i AR L DA el 4y
WA gtobr £ U th o) Aleke] FEE drhih A5 BE § YA, FEL A YO Folsok kA opH
crote m ol s|of oA, Aol ofo] ~ 7} ohu) e A & Aol 2 o] 1, 7 Al a7} o} glol A o1 A7)
ofr, el 3t A A 0] A3k o] Fr (A ZE A & ool 531 goo] o] Fa ot Bol W u) 57 e 2 3 )

249

5714 2910 TR AT A WAL § 40§10 3 AU, thest 22 4P AUk f3ER,
Ve HAR G ATE S QL FEAG] HAT Feotis o] S 0§ ART UF R 3T 0 S0 S92
wQIthe AL N GU T B S & G0 Fh AY 5ES AT 9] ol &3 FUEI| 2 Feel A
BRI AL £ S G0l M AAEEo] AR 54 Aoz 928 DA ARl U kel A5 ol A s
24 4 YU F A 891e LEYUTh §oE A2 FFALgE N, 19 559 o] §olo] pdH
w 54 YUtk B o] i ite
7

2 Elojut = /‘}*%M &l 01 Hol=
5} FAS A A5 a4 Z 100 mL 9] 2HEol H7}s1HA
o elito] ¥ T A Aol A sl g Al o] & = oy oh 1’ ok A <l
ol A v A E 75°C 7HA] 7FE st aL, 4] & LA 7§ £ O 7 ol Sol7b=A] B, 1l o] A A = 2R E
715tk A9, 259, B8 7L, AR AU ER, S5 AR SR AA A S vt oAl 7EA] @] u g o & A 3ot

vhon], Aol BE A sz A& 54 1 ANt ob e ukE 1 AkE Aol o] Aol A AL,
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Chemistry — Chemical Change

IB Programme

DP Chemistry

Secondary Programme

Reactivity 3.2 - Electron transfer reactions

Syllabus Reference

HS-PS1-2-SEP6-CCC5

NGSS (HS)

MS-PS1-2

NGSS (MS)

Formation of precipitates from ionic reactions

Summary
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IB Programme Chemistry — Measurement and Concentration

Secondary Programme DP Chemistry

Syllabus Reference Reactivity 2.1 - Amount of substance

NGSS (HS) HS-PS1-7-SEP5-CCC 3

NGSS (MS) MS-PS1-1

Summary Dissolution and dilution to a target concentration
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IB Programme
Secondary Programme
Syllabus Reference
NGSS (HS)

NGSS (MS)

Summary
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Chemistry — Acids and bases
DP Chemistry

Reactivity 3.1-3.4

HS-PS1-2 . SEP 3,SEP 4 - CCC 1
MS-PS1-2

Measuring pH with indicators and a digital meter
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IB Programme
Secondary Programme

Syllabus Reference

Chemistry — Chemical Reactions
DP Chemistry

Reactivity 3 — Acid-base neutralization

L)

2

NGSS (HS) HS-PS1-2; HS-PS1-7 - SEP 3, SEP5- CCC 3 N

NGSS (MS) MS-PS1-2

Summary Colorimetric determination of pH in water
iR
ul A& shh g Zgahe 2P AR b AU Th 2k ol et Hlo) Waks Ak Hrhe ohg, 1 A shE
otel 7 ghe] /1% o A2 A ES ks AUt ol A%, WAE, AW RS A e fe] /)T E DL R 5
ek Th ol o] uh2 ¥ o] 4299 g3} o FF 1A}, sk ol et B 2A}, 1) 3 ol A AHEE = K ek A o
Ev P o m A8 ARG = ol AU Th 2 @A g W E Utk A e RS e s AnE T g get, 7%

ol s @ 2 o] 7hA wka e Al g o
] 714 ZA == %L pH o], pH = -log[H & 49 FUT}30+], Wt A pH 9] 2t A5 B9 &= slo| =24 o] & % E9] 10 HY
WShE Vb U Th U A A A ke B A2k ol g of 2] ofbe] EgHE oI, 7 ok e AR ThE F pH H S0l A
Aol Mgttt o] 5o b afE] 7t Sl e 7] Wioll, 3= A7 pH k3 ol A pH 10 o A A WA o] A 1A,

ZENSAA o R HR1A 0w Aol Mt o] A4S [H o SR A AFEE = 5T 30+ 154 o
] S

1 =21 =2

o] AP M= 7E HEE At WA AR 55 Bt X pH o] & 25 mL EFS A Fell S48

132, 2F2pol s A A opE A g & ol apr%HW7wﬂ4w@a g R W O 55 R A RS
o = = b

2 W 3}e] pH & T, A 2ot G g o w BE 25 A
9 714 S ahar, kA g o 2 A & EE A3rh Adnik A EEA) Belaly] 918 pH B 2 BE A1

R

>
ot
>
S
o
N
1=
(@]
~+
D
C
w
<
(@]
@]
3
S~
~
o
~
>,
e
>
i
LIkl
S~
r>~
n2
I~
X
o2l
=

60|Page


https://proteus-vr.com/ko/%ec%8b%a4%ed%97%98%ec%8b%a4-%eb%aa%a9%eb%a1%9d/%ec%82%b0-%ec%97%bc%ea%b8%b0-%ec%a0%81%ec%a0%95-1/

f.,
—

048 — 734+ ¢F4ko] pH

IB Programme Chemistry — Energy, Change

Secondary Programme DP Chemistry

Syllabus Reference Reactivity 3.1 — Acid-base equilibrium

NGSS (HS) HS-PS1-5-SEP 4, SEP6 - CCC1

NGSS (MS) MS-PS1-2

Summary Comparison of strong and weak acids

iR
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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
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IB Programme Chemistry — Energy and Matter

Secondary Programme DP Chemistry

Syllabus Reference Structure 2.4 - Bonding and materials

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

NGSS (MS) MS-PS1-2

Summary Acids, bases and salts: conductivity, pH and dilution
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IB Programme Chemistry — Chemical reactions

Secondary Programme DP Chemistry

Syllabus Reference Stoichiometry, reactity

NGSS (HS) HS-PS1-7-SEP5,SEP6-CCC5

NGSS (MS) MS-PS1-5

Summary Quantitative chemical relationships
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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,SEP5-CCC 5

NGSS (MS) MS-PS1-4

Summary Measuring gas pressure with a manometer
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IB Programme Chemistry — Energy & Systems

Secondary Programme DP Chemistry / DP Physics

Syllabus Reference Structure 1.5 - Ideal gases

NGSS (HS) HS-PS3-2-SEP4,SEP5-CCC 1,CCC5

NGSS (MS) MS-PS1-4

Summary Boyle’s Law experiment
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Chemistry — Energy & Systems

IB Programme

DP Chemistry / DP Physics

Secondary Programme

Structure 1.5 - Ideal gases

Syllabus Reference

HS-PS3-2-SEP4,SEP5-CCC 1,CCC5

NGSS (HS)

MS-PS1-4

NGSS (MS)

Advanced Boyle’s Law demonstration

Summary
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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-SEP4,SEP5-CCC 1,CCC5

NGSS (MS) MS-PS1-4

Summary Charles’ Law experiment
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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 - SEP4- CCC 1,CCC 5

NGSS (MS) MS-PS1-4

Summary Temperature dependence of solubility
iR
EE SRS RE o stoll A A Lol 231 71 Al olH, 15 o | Flol & Aol = A o] WA Al mp o]t} 71 A A 9l ¢
ol Qs WAl E st /1A AL obUTh AL o] Bav] & 913 kb e e g F S QlEA, nil
W71 258 dropu B2 oSt A S FeheAl, Fxol AlsEol ol WA §AkS FAskEA, A Al o] By
Hrds FAA717] ol & 71AE oG A A sk=A, 2elar Dol 7k A o] HANE Tk ¢k o A
FA S olok A & -9 Brh Zh2he] Aol A F27 G Aol o} L= 7| A 9 Foln], 1AL AHFHE AL A7
9] 7171 9] §F 3} oA 2pA| o] & Eehis T b a.9lelt,

”eﬂ“*L%ﬂ%@ﬂg%a%”W%%ﬁﬂﬂﬁ B0 71205 S $1 91713 ) 8l WA

711412 io]‘_ A o] }‘/]E}%’B‘HEJ 7N A& ‘#P—E ‘??_011@]1/]1:} j_o] ] ]9] s g ‘ﬂ}%é 7] LLH“I‘Oﬂ E’\FEEV’H/]
ool ek &% 7hapel o] ThA] 7)) A %02 o Foh7] hEGILI T ol Ao A= ko o 9l WA
AR A NE A A e", =AL =, AH Aol Fol A2 ThE A A LR {A3 T, vl E 3 A2hol A AEol
A% NS SAE AU AR S Abolol A T2 H e 0.4 Lxioln], ok o) 5, 3], 27] e Al AP
REFdstn R Ave) afel @ A 2o 71l g v

% BE

= AP 37 %A 7]

R EOEE

N A ECES

- 37} eho)v]

S EBREEE RN

LS

CE A e i B s I

218 2 7 o] A: proteus-vr.com/ko/ 2 A -2 /7] 3-8 3] £ ¢}-2 & o] -7 A/

70|Page


https://proteus-vr.com/ko/%ec%8b%a4%ed%97%98%ec%8b%a4-%eb%aa%a9%eb%a1%9d/%ea%b8%b0%ec%b2%b4-%ec%9a%a9%ed%95%b4%eb%8f%84%ec%99%80-%ec%98%a8%eb%8f%84%ec%9d%98-%ea%b4%80%ea%b3%84/

Y
=0
~L ==
o - K — n
quzulowo mLﬂMM rth
NG o Wy il
| oF 2 % L
w N 9 1rﬂ_uuuw i
N~ 2 H;lﬂb;ol!ﬂuﬂg
Moz X o &
Ve 4.1IWL it )
ﬂLMOH\HOW‘HOIOEU ,wEO‘mMA
T 8% o E@@@a%%
= 84 % m_%goﬁﬂ,w
‘mmﬁ‘mé:uL o 1Joﬁo,.r:|1r]
; oo o o= L X
o o " W = S
B o Ne ma7£owouqéﬁﬂ
‘mE‘U'V”ﬂO q’: 1EOH|&H7
ﬂlMﬁ‘LlLﬁ.o ]gﬂ ?;ot iy A
2 % B2 ot %%El; ™
‘_LIAOt\wE P%NOUEUXOQLOAE
ﬁo RO 25 0 0 B y
%g%wagﬂm%ﬂ%
Homujl_sbmﬂorg_ﬂ,muﬂoruﬁAo
%a%@];%d}ﬂﬂ
e N o O ]Ez.;]
Eo_fanmlwﬂ QB‘D_I_/ﬁOMOJ_ﬂ.E
. g N m@u;ﬂﬂ%%
o QMﬁ_ N ) A Mg ) oo B o
0 ﬁaoqbblgw&, R~
o o 9 Aﬂu}a/
o Z.Olo o 5 ‘u|1:|\l_|‘|y>AL‘|
o L b L.o ﬂ;w,.,bl,.mwA
O N oo rom i <Jo ‘E]Eo
O W T A B om o ) o
R.u gl ‘m‘b o Q‘wo i LO ‘H - oK EE
a o > = ﬂmo]ZLMu_lﬂﬂ e
2 % o ymﬁ,élo JHAO]E#]IO,X
2 - nha L-O¥ — = U 0 B O oF
£ g £ o B %M,MEJAME¢1$
= 3 s B JgL77/dEL%
9] > 0 c LLlﬂo«z H | o
2 S S = o AT o of ‘E|L il T |
g g2 3 T Ty 7Hﬂpo1urﬂ,ﬂgr
o 2 o o) E,#zﬁtq_!l_ ]HVOHMEA\WB]
V.EP - oth ﬁ%of 0467
| 21 @2 ° B o iP]mL]r W o B
w.s,uH & ,,mﬂngL7wﬁ7
gt 23ce z ﬂ%%ﬁ@%.zgmﬁi
mh.w,h,ha AT;% /@%OHTUEUQL]‘NE,
.anCc%S.m ]UWZ]UEHL X o7
£ 8423 S %éﬂﬂ%
2 2 S8 ihwa,)‘ JlEWETng
ﬂadﬂoﬁﬁfﬂﬂ?%ﬂmu@
o ﬂMﬁ@M%g%W%%
=y N S -
E o @E%mmw%%qwﬂ )
g 8 ) Lﬂmogﬁ ~ o ~ e oo HL
o 2 8 o s e Ry
g o 3 ol Mo wr & T Ve T o = ™
£ 3 ioaw@fiif _* x
Ezc g X g %1%$Jou. N oo A
5 “ A 7) 75 Of Oe\w S .A,.:| N OM\I‘ur o \WE ‘EH o VAI O,E
mnmmmw mime%ﬂ?M%ajl LA
o W S a y\ b o TR © T T <Ko ﬂwE r:E ~ —_— X 1_|‘_
meH..V.SSm XOE‘,In/_MﬂOEMEEOEEH‘_THOI ,X\ﬁoEH
$58¢; A A i X T W K XEruz
> z 3 o iilg o+‘|b‘_€p , ~ I~ | X
7 R aomo@aﬁﬂﬂjrw%ofﬁﬁ ﬂﬂrﬁgﬂ:‘
7 @_u%}ﬁbléhwﬂugﬂ¢ Moo ~ & F
T s w SIS e R = M Hr = ofp mwo‘lww i
O e rul R B T < @ oo
R R el A o T
ol g v " m
= n
= n

71|Page

A Zke] 1)

-

=


https://proteus-vr.com/ko/%ec%8b%a4%ed%97%98%ec%8b%a4-%eb%aa%a9%eb%a1%9d/%eb%b0%98%ec%9d%91-%ec%86%8d%eb%8f%84%ec%99%80-%ec%97%94%ed%83%88%ed%94%bc/

060 — & A} 7+ Hk-&-

4P

L=

f.,
—

IB Programme
Secondary Programme
Syllabus Reference

NGSS (HS)

Chemistry — Change, Energy
DP Chemistry
Reactivity 2.2 — Rate of reaction

HS-PS1-5-SEP 2,SEP 4 - CCC 2

NGSS (MS) MS-PS1-2

Summary Comparing a metal with its oxide
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IB Programme Chemistry — Change, Energy

Secondary Programme DP Chemistry

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
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IB Programme Chemistry — Change, Energy

Secondary Programme DP Chemistry

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 rate of gas production
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Chemistry — Energy, change

IB Programme

DP Chemistry

Secondary Programme

Reactivity 1.2 — Energy cycles

Syllabus Reference

HS-PS1-4-SEP5,SEP6-CCC5

NGSS (HS)

MS-PS1-6

NGSS (MS)

Thermodynamics and enthalpy relationships

Summary
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IB Programme Chemistry — Energy Transfer

Secondary Programme DP Chemistry / DP Physics

Syllabus Reference Reactivity 1.2 - Energy cycles / B.4 Thermodynamics

NGSS (HS) HS-PS1-4 - SEP 3,SEP 6 - CCC5

NGSS (MS) MS-PS1-6

Summary Observing heat exchange in reactions
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IB Programme Physics — Energy, transformation

Secondary Programme DP Physics

Syllabus Reference B.4 Thermodynamics

NGSS (HS) HS-PS3-4-SEP5-CCC5,CCC7

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

Summary Heat transfer investigation
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IB Programme Chemistry — Equilibrium systems

Secondary Programme DP Chemistry

Syllabus Reference Reactivity 2.3 — Extent of reaction

NGSS (HS) HS-PS1-6 - SEP2,SEP6 - CCC 7

NGSS (MS) —

Summary Solubility equilibrium and Le Chéatelier's principle
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IB Programme Chemistry — Energy & Systems
Secondary Programme DP Chemistry
Syllabus Reference Reactivity 3.2 — Electron transfer reactions
NGSS (HS) HS-PS1-6 - SEP 3, SEP7-CCC2,CCC 7 .
NGSS (MS) — Fe(N03)3) __KOH
Summary Le Chatelier's Principle and equilibrium shifts
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IB Programme Chemistry — Transformation of Energy

Secondary Programme DP Chemistry / DP Physics

Syllabus Reference Reactivity 3.2 — Electron transfer / D.2 Electric fields

NGSS (HS) HS-PS1-2; HS-PS3-1 - SEP 3, SEP 6 - CCC5

NGSS (MS) MS-PS1-2

Summary Decomposition of water into hydrogen and oxygen
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IB Programme Physics — Energy & Systems

Secondary Programme DP Chemistry / DP Physics

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
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IB Programme Physics — Energy systems

Secondary Programme DP Physics

Syllabus Reference B.5 Circuits

NGSS (HS) HS-PS3-3-SEP8-CCC6

NGSS (MS) MS-PS3-3

Summary Resistor color code and tolerance
e
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IB Programme Physics — Energy systems

Secondary Programme DP Physics

Syllabus Reference B.5 Current and circuits

NGSS (HS) HS-PS3-3-SEP2,SEP3-CCC4

NGSS (MS) MS-PS3-3

Summary Series circuit building
iR
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IB Programme Physics — Systems

Secondary Programme DP Physics

Syllabus Reference B.5 Current and circuits

NGSS (HS) HS-PS3-3-SEP2,SEP3-CCC 4

NGSS (MS) MS-PS3-3

Summary Parallel circuit analysis
iR
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IB Programme Physics — Energy transfer

Secondary Programme DP Physics

Syllabus Reference B.5 Circuits

NGSS (HS) HS-PS3-3-SEP4-CCC2,CCC5

NGSS (MS) MS-PS3-3

Summary Current-light intensity relationships
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IB Programme Physics — Forces

Secondary Programme DP Physics

Syllabus Reference D.2 Electric fields

NGSS (HS) HS-PS2-4 - SEP 2, SEP3-CCC 2

NGSS (MS) MS-PS2-3

Summary Electrostatics and charge transfer
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IB Programme Physics — Forces

Secondary Programme DP Physics

Syllabus Reference D.2 Magnetic fields

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

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

Summary Magnetic field mapping and compass use
iR
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IB Programme Physics — Systems & Energy

Secondary Programme DP Physics

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
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IB Programme Physics — Energy Transfer

Secondary Programme DP Physics

Syllabus Reference A.3 -Work, energy, power

NGSS (HS) HS-PS3-3-SEP4,SEP6-CCC5

NGSS (MS) MS-PS3-3

Summary Energy conservation and losses
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IB Programme Physics — Systems

Secondary Programme DP Physics

Syllabus Reference B.5 - Current and circuits

NGSS (HS) HS-PS3-3 - SEP 5, SEP 6 - CCC 4,CCC5

NGSS (MS) MS-PS3-3

Summary Electric circuit current and voltage distribution

iR
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IB Programme Physics — Forces

Secondary Programme DP Physics

Syllabus Reference A.2 Forces and momentum

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

NGSS (MS) MS-PS2-2

Summary Newton’s second law verification
iR
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IB Programme Physics — Energy

Secondary Programme DP Physics

Syllabus Reference A.3 Work, energy, power

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

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

Summary Kinetic and potential energy transfer
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IB Programme Physics — Motion

Secondary Programme DP Physics

Syllabus Reference A.1 Kinematics

NGSS (HS) HS-PS2-1-SEP 4,SEP5-CCC1

NGSS (MS) MS-PS2-2

Summary Acceleration and motion graphing
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IB Programme
Secondary Programme
Syllabus Reference
NGSS (HS)

NGSS (MS)

Summary
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Physics — Forces

DP Physics

A.4 Rigid body mechanics
HS-PS2-1-SEP 4,SEP5-CCC1,CCC2
MS-PS2-2

Hooke’s Law demonstration
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IB Programme Physics — Energy, systems

Secondary Programme DP Physics

Syllabus Reference A.3 Work, energy, power

NGSS (HS) HS-PS3-3-SEP2,SEP6-CCC4,CCC5

NGSS (MS) MS-PS3-5

Summary Pulleys and mechanical advantage
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IB Programme
Secondary Programme

Syllabus Reference

Physics — Energy, systems
DP Physics
A.4 Mechanics

NGSS (HS) HS-PS3-3; HS-ETS1-2 - SEP 2, SEP6- CCC 4,CCC6

NGSS (MS) MS-PS3-5

Summary Engineering applications of pulleys
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IB Programme
Secondary Programme

Syllabus Reference

Physics — Forces
DP Physics

A.2 Forces and momentum

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

NGSS (MS) MS-PS2-2

Summary Projectile motion exploration
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IB Programme Physics — Motion

Secondary Programme DP Physics

Syllabus Reference A.1 Kinematics

NGSS (HS) HS-PS2-1; HS-PS3-2 - SEP 4,SEP5- CCC 5

NGSS (MS) MS-PS2-2

Summary Rolling motion and energy conservation
iR

TS A oA Tle] F Sl ipel o, vhe 1w shi] Aol o] A8 ASl e SR A AT,
Fusl 2 gl Aulolol, ¥ Wold, §adlel 4 aAC BN Ba, 1ol ook g b o AL GH B8 75 74
2e)7] RE AR Eol A T2 A ek w2 o] F @A) Bt ol sfel Bel Ak el m pEE 2
spolol A Zu vl 1o AN A we] 236 g
B2} v glo] vine) d o), B A7 9 FE AK o UA 1 ZE LT G o] BE b £F U2 WIP ek,
w1027 §lo] T8 W G E R0l BAIE 3 AA ]S vhE EAE AN 7]/ Wl 18k B ol A7 31 oA 5
Fhslolok Gtk A o B, 7 AUA} DA AUA ] 7 0] 2 F AAFER, TAE RO Lholrbl s v
AEEE oL AR 7 8] 5 ol ol sto] 4 e WA S A A% 07 o 2l g ueh. ol A4 vl 1121

$9] o] 45y = (20 F v=y(10gh/7) 2 A S, S oF 159 o e F v S nE e o] 7] uj o] AAtel

B opolit 2elis 1 & Rel akelul, 0.7 £4 st ol thol £ A g Th

Nv

Al

T
R
_v_i_
=

u‘m

ol A A2 W ke ke dol= = 110mi7LXlUWW ol 1 W ARz 15°, 2 Wl B AR 20°féﬂaw
A0 Z Eol 7t T F AR E v Pt o 8 2 oY A] BE R F ES AF-8-5)o 7—}734 O}L]FOHHJ TE
£ 2 o 23S, R FETo| 2= Alo|ESL A }E]r M2 ol& ST AYYT 21 v 2t FALRE £ &=
F2 450 QL2 S At $ Lo dupf o] SEfAA] o F8taL IR A SAHS T, F R F = Fol FES Y
o] WAL El=X], e al o) S ko] S E T ofF E n X =4 2ol /F-= Z2AH T AJ

g HE

. TE AR

o 93HA o 2] HEWE O ZHE ] oF

» AL B e] 7] 5

n HALE 7]E}ske] o oF

= Y ETO] Q& Alo]Ee} M| Efo] W & o] &5 FA]

CIRER= s s S Il ik

28] 2] 7| o] A]: proteus-vr.com/ko/2 §1 A =/ 7 AL TH of| A o] - 525/

101|Page


https://proteus-vr.com/ko/%ec%8b%a4%ed%97%98%ec%8b%a4-%eb%aa%a9%eb%a1%9d/%ea%b2%bd%ec%82%ac%eb%a9%b4%ec%97%90%ec%84%9c%ec%9d%98-%ea%b5%ac%eb%a6%84-%ec%9a%b4%eb%8f%99/

	소개
	주요 링크

	Corresponding International Baccalaureate Programme Topics
	A. IB Middle Years Programme — Sciences (Years 1–5, ages 11–16)
	MYP Biology
	MYP Chemistry
	MYP Physics

	B. IB Diploma Programme — Sciences (ages 16–18)
	IB DP Biology
	IB Codes Legend


	Next Generation Science Standards (NGSS) Disciplinary Core Ideas (DCI) Arrangements Mapping
	A. NGSS Mapping (in order of Proteus Labs)
	Tutorials and Introductory Skills
	Chemical and Physical Properties
	Biology
	Solutions
	Acids and Bases
	Gases
	Kinetics and Thermodynamics
	Chemical Equilibrium
	Electrochemistry
	Electricity
	Physics (Mechanics)

	B. NGSS Mapping (in order of NGSS Performance Expectation)
	Middle School — Physical Sciences
	Middle School — Life Sciences
	Middle School — Earth and Space Sciences
	High School — Physical Sciences
	High School — Life Sciences
	High School — Earth and Space / Engineering

	NGSS Codes Legend

	Tutorials
	001 — 균형 튜토리얼
	002 — 소개 튜토리얼
	003 — 볼륨 튜토리얼
	034 — 실험실 안전 소개
	042 — 실험 기구 소개
	004 — 삼투
	005 — 밝은 화염을 통한 원소 식별
	006 — 가스 식별
	007 — 고체 및 액체 제품 분리
	008 — 끓는점을 이용한 생성물 분리 1
	009 — 끓는점을 이용한 생성물 분리 2
	010 — 녹는점과 밀도
	011 — 밀도
	012 — 제품의 물리적 특성 및 식별
	013 — 영양소
	014 — 중금속 추출
	015 — 금속의 성질
	016 — 질량 보존의 법칙
	021 — 원심분리
	023 — 혈액과 혈액형
	024 — 동물 세포 관찰
	025 — 식물 세포 관찰
	026 — 식물 DNA
	027 — 발아
	028 — 대변 분석
	029 — 침 관찰
	030 — 강물 화학
	038 — 용해에 의한 용액 제조
	039 — 고체의 용해도 변경
	040 — 강수
	041 — 용액 준비
	043 — 희석
	046 — pH
	047 — 산-염기 적정 1
	048 — 강산과 약산의 pH
	049 — pH 지시약 사용
	050 — 전도도 및 pH
	051 — 화학량론
	052 — 산-염기 적정 2
	053 — 기체의 압력
	054 — 기체의 부피와 압력의 관계 1
	055 — 기체의 부피와 압력의 관계 2
	056 — 기체의 온도와 부피의 관계
	057 — 기체 용해도와 온도의 관계
	059 — 반응 속도와 엔탈피
	060 — 분자 간 반응 속도
	061 — 반응 속도에 대한 접촉 표면의 영향 1
	062 — 반응 속도에 미치는 표면 접촉의 영향 2
	063 — 농도가 반응 속도에 미치는 영향 1
	064 — 반응 속도에 대한 농도의 영향 2
	065 — 헤스의 법칙
	066 — 흡열 & 발열 반응
	067 — 비열
	070 — 화학 평형의 질적 측면
	071 — 르 샤틀리에 원리
	072 — 물 전기분해
	073 — 전도도
	074 — 저항기 읽기
	075 — 전기 회로 조립
	076 — 병렬 회로 조립
	077 — 전압이 전구의 밝기에 미치는 영향
	078 — 정전기
	079 — 자기장
	080 — 전자석
	081 — 에너지 효율
	110 — 키르히호프 법칙
	082 — 효과적인 힘
	083 — 움직이는 물체의 역학적 에너지
	084 — 등가속도
	085 — 용수철의 변형과 복원력의 관계
	086 — 호이스트의 작동
	087 — 연극 무대 디자인에서의 기계적 이점
	088 — 알짜힘과 가속도의 관계
	091 — 운동 에너지
	106 — 경사면에서의 구름 운동


