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	INTRODUCTION 
Nature of Science

CHEMISTRY 

I. Matter: Its Composition and Its Properties
II. Atomic and Molecular Structure 

III. Chemical Bonds

IV. Conservation of Matter and Stoichiometry

V. Gases, Liquids and Solids

VI. Acids and Bases

VII. Solutions

VIII. Chemical Thermodynamics

IX.  Chemical Kinetics and Equilibrium

X. Organic and Biochemistry

XI. Nuclear Processes

PHYSICS 
l. Physical Quantities and Vectors
ll. Mechanics
III.  Electricity and Magnetism, and  Electronics
IV. Thermodynamics
V. Modern Physics

VI. Light and Geometric Optics

EARTH
AND SPACE 

I. GEOLOGY

II. HYDROLOGY

III. METEOROLOGY
IV.  ASTRONOMY

ENVIRONMENT 


	· Distinguish between qualitative and quantitative observations on objects or phenomena

· Apply a scheme for classification 
· Identify the hypothesis that underlies an experimental design
· Select appropriate tools and procedures in conducting investigation and/or solving problems

· Identify variables involved in an investigation

· Interpret data accurately in an appropriate table, chart or graph

· Draw conclusions based on the available data

· Make predictions based on conclusions from scientific  experimentation

· Evaluate the social implications of controversial science and technology issues

· Classify matter according to characteristic properties into: elements and compounds; substances and mixtures; metals, nonmetals and metalloids; acids, bases and salts  

· Give uses of materials based on their properties

· Identify properties of  sub-atomic particles

· Perform calculations involving mass number, atomic number, number of protons, electrons and neutrons

· Identify the group and period where each element belongs
· Select which model represents atoms, ions and molecules
· Apply the valence shell electron pair repulsion theory in predicting molecular geometry
· Differentiate the three types of chemical bonding: ionic, covalent and metallic bonds

· Use the periodic table to predict the types of bonding that will occur between specific elements

· Compare the different types of intermolecular forces and relate these to their physical properties

· Identify which law of chemical combination applies to a particular situation

· Determine the type of chemical reaction (i.e., combustion, neutralization, oxidation-reduction, single and double replacement, analysis, and synthesis) shown in a given situation

· Balance a chemical equation that represents reactions relevant to daily life
· Solve stoichiometric problems based on the mass relationships in chemical reactions

· Compare the properties of gases, liquids and solids in terms of the kinetic molecular theory

· Solve quantitative problems  based on the combined and ideal gas laws

· Apply the gas laws in everyday activities
· Compare properties of acids and bases
· Relate pH values to everyday phenomena
· Identify factors that affect the degree of solubility and rate of solubility

· Give the importance of electrolytes in living systems

· Express solution concentration in percent by mass, mole fraction, molarity and normality

· Give some uses of colloids in food preparation, industry and in pharmaceutical products

· Differentiate heat from temperature

· Identify the methods of heat transfer in various systems

· Differentiate exothermic and endothermic reactions

· Distinguish specific heat, heat of vaporization, heat of fusion, heat capacity, heat of reaction and combustion
· Identify environmental phenomena which use the concepts of entropy and enthalpy
· Identify the factors affecting effective collision

· Determine which factor affects the rate of a given reaction
· Apply Le Chatelier’s principle to predict how equilibrium conditions change when a system is disturbed
· Classify simple organic compounds based on their formulas and properties

· Compare the properties of organic compounds and inorganic compounds

· Give the importance of each of the biomolecules 

· Apply the principles of radioactive decay in the synthesis of new elements

· Balance nuclear equations

· Give applications of radioactive elements in medicine, industry and environment
· Differentiate vectors and scalar quantities
· Analyze resultant vector quantities

· Analyze quantitatively the motion of objects and the forces acting on them

· Infer how force and energy affect the motion of objects

· Relate work, power and energy
· Use Newton’s Laws of Motion to explain everyday phenomena
· Apply conservation of energy on physical problems involving moving objects 
· Differentiate parallel and series circuits

· Determine the current, potential difference and resistance in a series and parallel circuits

· Relate current, voltage and resistance

· Analyze energy transformations and transfer that occur in a system in terms of the Law of Conservation of Energy

· Identify the properties of electromagnetic waves and how they are used in communication technology

· Solve problems involving electricity and magnetism

· Apply the different laws on electricity and magnetism to real life situations

· Characterize the electronic tools and components used in common household appliances

· Characterize how heat is transferred in solids, liquids and gases by conduction, convection and radiation

· Solve for heat required/released for a system to change from one state to another

· Apply thermodynamic principles in refrigeration, air conditioning, and environmental phenomena

· Compare fusion and fission as processes of energy production

· Select situations where Einstein’s Theory of Relativity is applied

· Given a physical situation involving relativistic motion, apply Lorentz velocity transformations

· Identify situations that exhibit photoelectric effect

· Apply the properties of wave interference, refraction, reflection and diffraction in light

· Use Snell’s law to calculate incident and refracted angles of a light ray at the interface between media of varying densities

· Predict the direction of the reflected light using the law of reflection
· Relate dispersion to the color separation of white light as it travels through the prism at non-normal incidence
· Identify the different types of polarization and the different methods of polarizing light
· Describe qualitatively the intensity of the scattered light as it varies with wavelength

· Differentiate a converging lens from a diverging lens
· Relate focal length to the object/image height and distance in mirrors and lenses
· Characterize the different layers of Earth’s interior and the processes that occur in each layer

· Describe the different movements of the Earth and its relation to the occurrences of the different natural phenomena

· Explain how weathering and erosion shape the surface of the earth

· Give ways how volcanism and diastrophism can be helpful and detrimental to people

· Identify the processes in the hydrologic cycle and their effects on the environment
· Differentiate fresh and salt water in terms of properties and composition 

· Infer how bodies of water are interrelated

· Differentiate the types of weather disturbances

· Analyze how the interaction of Earth’s surface, water and air affect weather and climate

· Characterize the different layers of Earth’s atmosphere and how these affect life on earth

· Compare the physical properties of Earth and other planets in the solar system

· Analyze how Earth is affected by other bodies in space

· Evaluate the impact of space exploration on humans, animals, plants and the physical environment

· Analyze how the quality of the environment and quantity of Earth’s resources are affected by the growing population

· Examine how human activities contribute to and help conserve resources for the present and future generations (sustainability)

· Identify situations that demonstrate interconnectedness among Earth’s systems and processes
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Note:

1. The topics and competencies in the TOS are based on the:

1.1.  CHED Curriculum (BSED Major in Physical Sciences) in terms of:

· Curricular offerings

· Total number units per discipline (Earth Science, Chemistry, Physics and Environmental Science)

1.2.  Learning competencies in the secondary level

2. The weight percentage is aligned with the total number of units per discipline.
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