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Cells, Electrons, Electric Circuits, Matter Cycles 
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	 Date 
handed 

out 

Date 
handed in 

Mark Initials 

Unit 1 Biology Part I: Cells, 

Asexual Reproduction 
Mitosis, different forms 

Sexual Reproduction 
Meiosis, human sexual 

reproduction 

    

Unit 2 Periodic Table 
Elements, compounds, 

electrons 

    

Unit 3 Electricity  
Circuits, voltage, current, 

resistance 

    

Unit 4 Matter 
Solar radiation, cycling, biotic 

and abiotic, sustainability 

    

Unit 5 First Peoples Science 
Interconnectedness and 

sustainability 
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CORE COMPETENCIES: 
Communication ~ Critical Thinking ~ Personal & Social Goals 

 
BIG IDEAS: 

! Cells are derived from cells 
! The electron arrangement of atoms impacts their chemical nature. 
! Electric current is the flow of electric charge 
! The biosphere, geosphere, hydrosphere, and atmosphere are interconnected, as matter cycles 

and energy flows through them. 
 

CONTENT for Grade 9 SCIENCE 
• asexual reproduction: mitosis, different forms 
• sexual reproduction: meiosis, human sexual reproduction 

• element properties as organized in the periodic table 
• The arrangement of electrons determines the compounds formed by elements 
• circuits — must be complete for electrons to flow 
• voltage, current, and resistance 
• effects of solar radiation on the cycling of matter and energy 
• matter cycles within biotic and abiotic components of ecosystems 
• sustainability of systems 
• First Peoples knowledge of interconnectedness and sustainability 

 
Curricular Competencies 
Evaluating 

• Identifying sources of error or uncertainty, variables, and possible alternative explanations and conclusions 
• Describe specific ways to improve their investigation methods and the quality of the data  
• Evaluate the validity and limitations of a model or analogy in relation to the phenomenon modeled 
• Assumptions, question information given, and identify bias in their own work and secondary sources 
• Consider the changes in knowledge over time as tools and technologies have developed 
• Connect scientific explorations to careers in science 
• Exercise a healthy, informed skepticism, and use scientific knowledge and findings to form their own 

investigations and to evaluate claims in secondary sources 
• Social, ethical, and environmental implications of the findings from their own and others’ investigations 
• Critically analyze of information in secondary sources and evaluate the approaches used to solve problems 

Applying and innovating 
• Individual or collaborative approaches 
• Transfer and apply learning to new situations 
• Generate and introduce new or refined ideas when problem solving 
• Contribute to finding solutions to problems at a local and/or global level through inquiry 
• Consider the role of scientists in innovation 

Communicating 
• Formulate physical or mental theoretical models to describe a phenomenon 
• Communicate scientific ideas, claims, information, and perhaps a suggested course of action, for a specific 

purpose and audience, constructing evidence-based arguments and using appropriate scientific language, 
conventions, and representations 

• Express and reflect on a variety of experiences, perspectives, and worldviews through place 
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Table of Contents 
 

Unit 1: Biology Part I: asexual reproduction: 

— mitosis 

— different forms 

— Cells are derived from cells 

§ How do cells multiply? 

§ What are the advantages and disadvantages of 
sexual and asexual reproduction? 

— meiosis 

— human sexual reproduction 

 

Unit 2: Periodic Table 

— The arrangement of electrons determines the compounds formed 

by elements 

— Which patterns are shown on the periodic table? 
— How can the periodic table be represented in a different form? 

— compounds 

— ionic and covalent 

— names and formulas 

 

Unit 3: Electricity (Circuits, currents, voltage) 

— must be complete for electrons to flow 

— voltage, current, and resistance 

— electron arrangement of atoms impacts their chemical nature. 

— basic components include power source, load/resistor 
(lightbulbs, etc.), conductor and switch 

— types of circuits include series, parallel, short circuits 

— current flow in a circuit: alternating current (AC) and direct 

current (DC) 

— effects of solar radiation on the cycling of matter and energy 
— Electric current is the flow of electric charge 

— do electrons flow in a circuit? 

— How does increasing current impact your personal safety  
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— voltage, current, and resistance: voltage, current, and 

resistance are related: 

o Ohm’s Law (V=IR) 
o relative dangers of current and voltage 

— effects of solar radiation: root cause of wind and ocean 

currents, which distribute energy and nutrients around the 

planet, as well as the energy sources for the water cycle 

 

Unit 4: Matter Cycles  

— biotic and abiotic components of ecosystems 

— water, nitrogen, carbon, phosphorous, etc. 

— human impacts on sources and sinks (e.g., climate change, 

deforestation, agriculture, etc.) 

— bioaccumulation and biomagnification 
— The biosphere, geosphere, hydrosphere, and atmosphere are 

interconnected, as matter cycles and energy flows through 

them. 
— How do Earth’s major spheres interact? 

— How do matter and energy move through ecosystems? 

 
Unit 5: First Peoples connection to cycles 

— How do First Peoples view the cycling of matter and energy? 

— sustainability of systems: a systems approach to 
sustainability sees all matter and energy as interconnected 

and existing in dynamic equilibrium  

(e.g., carbon as a key factor in climate change, greenhouse 

effect, water cycle, etc.) 

— interconnectedness: everything is connected, from local to 
global; First Peoples perspectives on interconnectedness 

— sustainability: First Peoples perspectives on sustainability of 

systems 
— Sustainability	of	systems 
— First	Peoples	knowledge	of	interconnectedness	and	sustainability 
 


