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Energy Challenge Theme 

THE MATERIAL WORLD

	CONCEPTS

	Chemical Changes

	·  products, reactants, chemical reactions

	· Element names and symbols

	· Combustion 
● describes signs like heat and light of rapid combustion
● components of fire triangle

	· OXIDATION 
●  chemical equations

	· ENDOTHERMIC, EXOTHERMIC 
● distinguishes one from another according to the signs perceived and according to the position of the energy term in the chemical equation

	· Law of conservation of mass 
● explain during a reaction, represents using particle model

	· Balancing simple equations

	· Safely using laboratory equipment.

● Uses laboratory materials and equipment safely (e.g. allows hotplate to cool, uses beaker tongs).

● Handles chemicals safely (e.g. uses a spatula and pipette filler)

	· Uses measuring instruments.

● Uses measuring instruments appropriately (e.g. ammeter, volumetric flask).

	· Collecting samples

● Collecting samples appropriately (e.g. uses a spatula). 

	

	Periodic Table

	· Locate groups and periods in table

	· Describe common characteristics of a group 

●  e.g. valence electron number and reactivity

	· Associates number of shells with period number

	· Metals, nonmetals, metalloids

	· PERIODICITY OF PROPERTIES 
● chemical reactivity, atomic radius, electronegativity

	

	Organization of Matter

	· Electrons, protons, orbit, nucleus

	· Rutherford-Bohr atomic model

	· Lewis Notation
● determines the valence electrons, represents Lewis

	· SIMPLIFIED ATOMIC MODEL 
● neutrons - describes the position and charge

	·  ATOMIC NUMBER 
● associates number with the number of protons it has

	· NOMENCLATURE and NOTATION

● applies rules to name binary compounds and to write the formulas 

	· IONIC BOND 
● formed due to gain/loss of electrons
● represents ionic bond
        ● identifies molecules containing ionic bonds
       ● associates ionic bond with an electrolytic substance

	· COVALENT BOND
●  sharing electrons

● represents covalent bond
● identifies molecules containing covalent bonds

	· POLYATOMIC IONS
● recognizes ammonium, hydroxide, nitrate, carbonate, sulfate, phosphate by their name, their formula or composition

	· ISOTOPES 
● same element with different number of neutrons
● different masses

	· RELATIVE ATOMIC MASS 
● qualitatively explains relative atomic mass

	· NUCLEAR STABILITY 
●  nucleus of atoms is held together by optimal number of neutrons

	· RADIOACTIVITY 
● emission of particles or energy by the nuclei of atoms following nuclear transformations

●  use of radioactivity with technological applications

	· RADIOACTIVE ISOTOPE 
●  isotope with unstable nucleus

	· FISSION, FUSION
● distinguishes between these two

	

	

	Transformation of Energy

	· Law of conservation of energy
● qualitatively the law

● applies the law of conservation of energy in different contexts

	· Energy efficiency
● amount of useful energy/ amount of energy consumed x 100

● explains how to improve energy efficiency of an electrical appliance

	· Distinction between heat and temperature
●  describes heat as a manifestation of energy

●  describes the relationship between heat and temperature 

	· Transformation of energy (electricity and light, heat, vibration and magnetism)
●  Associates the transformation of energy with different components of a circuit (e.g. light bulbs transform electrical into light and heat).

●  Describes the energy transformations that take place in electrical or electronic appliances (e.g. in a cell phone, electricity is transformed into light for the display and vibrations for the sound).

	· RELATIONSHIP BETWEEN THERMAL ENERGY, SPECIFIC HEAT CAPACITY, MASS AND TEMP. 
●  qualitatively the relationship between these aspects

●  quantitatively , ∆ E = Q =mc∆T  

	· EFFECTIVE FORCE
● the component of the applied force parallel to the direction of travel

● determines graphically the magnitude of the effective force in a given situation

	· RELATIONSHIP BETWEEN WORK, FORCE, DISTANCE TRAVELLED
● describes qualitatively the relationship between these three concepts

● applies the formula. W = F∆d

	· RELATIONSHIP BETWEEN MASS AND WEIGHT
●qualitatively describes the relationship

● applies formula, Fg = mg

	· RELATIONSHIP BETWEEN WORK AND ENERGY
●qualitatively describes the relationship

● applies formula, W = ∆E

	· RELATIONSHIP BETWEEN POTENTIAL ENERGY, MASS, ACCELERATION, DISTANCE TRAVELLED
●qualitatively describes the relationship

● applies formula, EP = mgh

	· RELATIONSHIP BETWEEN KINETIC ENERGY, MASS, and SPEED
●qualitatively describes the relationship

       ● applies formula, EK = ½mv2


THE EARTH AND SPACE

	CONCEPTS

	Lithosphere, Hydrosphere & Atmosphere

	· Energy Resources
● minerals and ores

● environmental impacts of mining

	· Fossil fuels use and combustion which  increases carbon dioxide

	· Describes technologies used to produce electricity using the energy resources in the lithosphere, hydrosphere and atmosphere

	· Describes the main impact of the use of energy resources in the lithosphere, hydrosphere and atmosphere.

	· Describes the greenhouse effect (contaminants from fossil fuel use that adds to the effect).

	

	Space

	· Describes the main factors that affect the quantity  of  solar energy that reaches the Earth’s surface 

	· Describes the tides in terms of the gravitational effect of the Earth-Moon system.

	

	Electricity and Electromagnetism

	· Electrical charge 

●  associates elementary particles with their electrical charge

● describes the behavior of electrical charges of opposite signs or of the same sign when close together

	· Static electricity 

● the transfer of electrons from one body to another

	· Ohm’s law 
● qualitatively the relation between voltage, resistance and current

● applies the V=RI calculation 

	· Electrical circuits 
● describes the function of circuit elements such as wires and resistors

● describes the two types of circuits: series and parallel

● distinguishes between AC and DC

● represents basic circuit diagrams

	· Assembling and disassembling

● Identifies and gathers the electrical components. 

● Chooses and places the electrical components in sequence based on the circuit diagram.

● Connects the components using wire, connectors or solders.

● In the case of electronics, identifies and gathers the electronic components.

● Chooses and arranges the electronic components based on the circuit diagram. 

	· Chooses and arranges the electronic components based on the circuit diagram. 

	· Relationship between power and electrical energy 

● applies the formula P = VI

● describes qualitatively the relationship between power of an appliance, the energy it consumes and the time it is in operation, i.e. E = Pt

	· KIRCHHOFF’S LAWS
● describes the distribution of current in various components of an electrical circuit

● determines the value of the current flowing in different components of a series/parallel

● describes the distribution of voltage across various circuit components of an electrical circuit

● determines the value of the voltage  flowing across different components of a series/parallel

● determines the value of the equivalent resistance of a series or parallel circuit using Ohm’s and Kirchhoff’s laws

	· ELECTRIC FIELD
● describes qualitatively the effect of an electrical field on electrically charged particles

	· COULOMB’S LAW
● applies Coulomb’s law formula

	· Magnetic field of a live wire

● describes the magnetic field of a straight wire conductor using 1st right hand rule
● names ways of modifying the intensity of the magnetic field produced in a straight wire (current intensity, type of wire)

	· Forces of attraction and repulsion
● behavior of a compass in the magnetic field of a magnet with the magnetic field created by a current-carrying wire

	· MAGNETIC FIELD OF SOLENOID
● describes the field using the  2ND RIGHT HAND RULE
● names ways to change the intensity of the field by produced (core, current, coils)

● explains the use of solenoids in technological applications (e.g. earphones, electric motor)


THE TECHNOLOGICAL WORLD

	TOPIC

	Mechanical Engineering

	· Choose the best view to describe a technical object.

	· Indicates all the information needed to explain the operation or construction of an object. 

	· Constructing a graph using instruments.

●  uses instruments to construct a graph (e.g. multiview orthogonal projection, isometric representation, perspective drawing)

	· MULTIVIEW ORTHOGONAL PROJECTION (ASSEMBLY DRAWING)
● INTEPRETS ASSEMBLY DRAWING OF TECHNICAL OBJECTS CONSISTING OF A SMALL NUMBER OF PARTS.

	· AXONOMETRIC PROJECTION; EXPLODED VIEW

● NAMES THE CHARACTERISTCS OF AN EXPLODED VIEW.

● EXPLAINS THE PURPOSE OF EXPLODED VIEWS (PROJECTION ACCOMPANYING THE ASSEMBLY INSTRUCTIONS OR SPECIFICATIONS FOR AN OBJECT).

	· DIMENSIONAL TOLERANCES
● DEFINES TOLERANCE AS THE REQUIRED MANUFACTURING PRECISION (DIMENSIONS INDICATED ON THE DRAWING, ALONG WITH ALLOWANCES)

	· Linking of mechanical parts
● Describes the characteristics of the links in a technical object (direct or indirect, rigid or flexible, removable or permanent, partial or complete).

● Determines the desirable characteristics of links in the design of a technical object.

● Judges the choice of assembly solutions in a technical object.

● Explains the choice of a type of link in a technical object (e.g. using a screw makes it possible to attach and remove a battery case).

	· DEGREES OF FREEDOM
      ● EXPLAINS THE PURPOSE OF LIMITING MOTION (DEGREE OF FREEDOM) IN A TECHICAL OBJECT.

	· ADHESION, FRICTION BETWEEN PARTS
● DESCRIBES THE ADVANTAGES AND DISADVANTAGES OF THE ADHESION AND FRICTION OF PARTS IN A TECHICAL OBJECT.

	

	Electrical Engineering

	· Power Supply
● describes the power supply as the ability to generate electrical current.

● determines the source of current in technical objects with an electrical current (e.g. chemical battery, solar cell, alternator, thermocouple, piezoelectric)

	· Conduction, insulation and protection
● defines conduction as the ability to conduct current.

● distinguishes between electrical conductors and insulators in a technical object.

● describes the role of a protective device in a circuit (fuse, battery)

● analyze the factors that affect electrical conductivity (section, length, nature, temperature of conductor)

	· RESISTANCE, CODING, PRINTED CIRCUIT
● USES THE COLOR CODE TO DETERMINE THE ELECTRICAL RESISTANCE OF A RESISTOR.

● DESCRIBES THE OPERATION OF A PRINTED CIRCUIT.

	· Controls
● defines control as the ability to control the travel of electrical current.

● describes the different types of switches (level, pushbutton, flip-flop, magnetic control)

● DISTINGUISHES BETWEEN UNIPOLAR AND BIPOLAR SWITCHES; UNIDIRECTIONAL AND BIDIRECTIONAL SWITCHES.

	· OTHER FUNCTIONS 

● DESCRIBES THE FUNCTION OF CERTAIN ELECTRONIC COMPONENTS: CONDENSER, DIODE.
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Note: Shaded boxes are techniques to be evaluated at each level. 
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