


[bookmark: _1o4wxr715z30]Year 10 Science – Weekly Plan (36 Weeks, 9 Hours/Fortnight)
	Weeks
	Topic
	Learning Focus / Objectives
	Practical / Activities

	1–5
	Atomic Theory & Chemical Bonding
	- Bohr & Rutherford models
- Subatomic particles (protons, neutrons, electrons)
- Mass number, atomic number, isotopes
- Electron configuration (periods 1–3), valence electrons, octet rule
- Ionic & covalent bonding, polyatomic ions, formulas
	- Build atomic models using kits
- Electron shell diagrams
- Predict type of bonding for given elements
- Construct ionic and covalent models

	6–10
	Chemical Reactions & Acids/Bases
	- pH scale, acids, bases, alkalis
- Neutralisation reactions
- Reactions of acids with metals & carbonates
- Gas identification (H₂, CO₂)
- Combustion of hydrocarbons & hydrogen
- Single & double displacement reactions
	- Test solutions with indicators
- Neutralisation lab
- Metal reactivity series practical
- Combustion demo of hydrocarbons (safely)
- Precipitation reactions

	11–13
	Rate of Reaction & Energy
	- Factors affecting reaction rate: temperature, concentration, surface area, catalyst
- Kinetic and potential energy, chemical energy
- Conservation of energy, energy transfers, efficiency
	- Investigate effect of concentration/temp on reaction rate
- Measure temperature changes in reactions
- Model energy transformations (pendulum, heating, chemical reaction)

	14–17
	Waves, Light & Sound
	- Mechanical vs electromagnetic waves
- Transverse vs longitudinal waves
- Sound properties: amplitude, frequency, speed, pitch
- Light: reflection, refraction, dispersion, absorption, transmission
- Electromagnetic spectrum
	- Ripple tank experiments
- Measure sound frequency & amplitude
- Prism & lens refraction experiments
- Investigate light absorption & reflection

	18–21
	Carbon Cycle & Environmental Science
	- Carbon cycling in biosphere, hydrosphere, lithosphere, atmosphere
- Photosynthesis & respiration
- Human impacts: climate change, greenhouse gases, sustainability
	- Model carbon cycle
- Measure CO₂ production in respiration/combustion
- Investigate local environmental impacts
- Carbon footprint project

	22–26
	Expanding Space & Astronomy
	- Gravity and orbits
- Light year, AU, distance calculations
- Big Bang theory, evidence, redshift
- Observable universe limitations
	- Model planetary motion & orbits
- Calculate light travel distances
- Redshift investigation using data
- Cosmic expansion research activity

	27–36
	Human Body: Regulation, Immunity & Hormones
	- Homeostasis and negative feedback
- Hormonal control: insulin & glucagon, blood glucose regulation
- Nervous system: reflexes, stimulus-response, sensory organs
- Infectious & non-infectious diseases
- Immune system & vaccines
- Human activity and environmental impacts
	- Reflex reaction experiments
- Model negative feedback loops
- Microbiology safe demonstrations
- Case studies on diseases and immunisation
- Environmental conservation project


[bookmark: _hvol1ie1jrg1]Unit 1: Atomic Theory & Chemical Bonding (Weeks 1–5)
[bookmark: _4khrn1vhei9u]Theory Topics
Week 1: Structure of matter – atoms, subatomic particles (protons, neutrons, electrons); atomic number and mass number.
 Week 2: Electron configuration; patterns in the periodic table; valence electrons and stability.
 Week 3: Ionic bonding – transfer of electrons, formation of ions, naming and writing ionic compounds.
 Week 4: Covalent bonding – sharing of electrons; molecular compounds and formulas.
 Week 5: Review and assessment – bonding, formulas, and particle models.
[bookmark: _cbw3ua75caox]Practical Learning Outcomes & Activities
· Represent elements 1–20 using Bohr diagrams and label subatomic particles.

· Identify total charge on atoms from given proton/electron counts.

· Identify the charge of ions for elements in periods 1–3 with full valence shells.

· Balance formulas of salts and name simple compounds.

· Determine molecular formulas for simple molecules (H₂O, CO₂, NH₃, CH₄).

· Construct atomic and molecular models (kits or digital simulation).
[bookmark: _7xbve85t7k9i]Assessment
· Practical task: Build and label models of atoms and molecules.

· Worksheet: balancing ionic compounds and naming salts.

· [bookmark: _6vdobm1ianrz]Short quiz: subatomic particles and bonding types.

[bookmark: _fs2jte50vix7]🧪 Topic 1: Atomic Theory & Chemical Bonding (Weeks 1–5)
	Week
	Learning Focus
	Practical Learning Outcomes / Activities

	1
	Structure of the atom — protons, neutrons, electrons; atomic number and mass number
	Represent elements 1–20 using Bohr models; label subatomic particles; identify total charge on atoms given particle numbers

	2
	Electron configuration; patterns in the periodic table (groups, periods, valence electrons)
	Predict ion formation for elements in periods 1–3; identify charge of ions with full valence shells

	3
	Ionic bonding — transfer of electrons, naming and writing ionic compounds
	Balance chemical formulas of salts; name simple salts formed between metals and non-metals; model ionic bonding with ball-and-stick kits

	4
	Covalent bonding — sharing of electrons; molecular formulas
	Determine molecular formulas for simple molecules (H₂O, CO₂, NH₃, CH₄); draw Lewis diagrams; model molecules

	5
	Review and assessment
	Mini practical task: build models of compounds; formative quiz on ions and formulas



[bookmark: _2a6ljm8m3sxy]Unit 2: Reactions with Acids, Bases, Combustion, and Displacement (Weeks 6–10)
[bookmark: _9hniiqjmg7rw]Theory Topics
Week 6: Introduction to acids, bases, and the pH scale.
 Week 7: Acid-base and acid-metal reactions; indicators and neutralisation.
 Week 8: Acid-carbonate reactions; identifying gases produced.
 Week 9: Combustion of hydrogen and hydrocarbons; word and balanced equations.
 Week 10: Displacement reactions and metal reactivity.
[bookmark: _n5bj47m34en3]Practical Learning Outcomes & Activities
· Classify and manipulate the pH of common solutions.

· Represent acid reactions with word and balanced chemical equations.

· Plan and conduct identification tests for hydrogen and carbon dioxide.

· Observe and record combustion reactions; balance equations for products.

· Conduct single and double displacement reactions; interpret reactivity series.

· Determine precipitate formulas from solubility data.

[bookmark: _hd68nf1k1qed]Assessment
· Lab report: Acid reaction investigation.

· Worksheet: balancing and naming reaction equations.

· [bookmark: _27q2crexvf24]Quiz: reaction types and products.

[bookmark: _qs1rwcy94ipt]⚗️ Topic 2: Reactions with Acids, Bases, Combustion, and Displacement (Weeks 6–10)
	Week
	Learning Focus
	Practical Learning Outcomes / Activities

	6
	Properties of acids and bases; pH scale
	Classify solutions using pH; manipulate pH by adding acids/bases; use indicators (litmus, universal indicator)

	7
	Acid-base and acid-metal reactions
	Represent acid reactions with word/balanced equations; observe and predict reaction outcomes; test for hydrogen gas

	8
	Acid-carbonate reactions and gas tests
	Represent reactions using equations; plan and conduct gas identification tests for CO₂; predict reaction outcomes

	9
	Combustion reactions — fuels, word and balanced equations
	Represent combustion of hydrogen/hydrocarbons; observe flame colour and energy output; discuss products and pollution

	10
	Displacement and reactivity
	Represent single/double displacement equations; conduct series of metal reactivity tests; determine precipitate formulas from solubility tables; conclude metal reactivity order



[bookmark: _uvb1lhdeflb1]

Unit 3: Rate of Reaction & Energy (Weeks 11–13)
[bookmark: _a6xgyn7lzb8y]Theory Topics
Week 11: Factors affecting reaction rate – temperature, concentration, surface area, catalyst.
 Week 12: Energy transformations, conservation of energy, energy flow diagrams.
 Week 13: Energy efficiency and renewable energy sources.
[bookmark: _qmj31kfgjrkb]Practical Learning Outcomes & Activities
· Predict and observe how rate changes with different conditions.

· Represent energy transformations using flow diagrams.

· Apply the law of conservation of energy to closed systems.

· Calculate missing energy values and efficiencies (in joules or %).

· Investigate emerging energy production methods in New Zealand.

[bookmark: _76gkez23y6qy]Assessment
· Practical investigation: rate of reaction.

· Energy flow diagram worksheet with efficiency calculations.

· [bookmark: _dnqlkuy3hgmw]Mini project: evaluate a NZ renewable energy source.

[bookmark: _id16jf4h4znq]⚙️ Topic 3: Rate of Reaction & Energy (Weeks 11–13)
	Week
	Learning Focus
	Practical Learning Outcomes / Activities

	11
	Factors affecting reaction rate
	Predict and observe rate changes with temperature, concentration, surface area, catalysts

	12
	Energy transformations and conservation
	Apply conservation of energy; identify and diagram energy transfers; calculate missing energy values (J)

	13
	Efficiency and energy innovations
	Calculate efficiency of systems; compare energy production types; research emerging NZ energy technologies (e.g. geothermal, hydrogen)



[bookmark: _di34qrmr7oel]

Unit 4: Waves, Light & Sound (Weeks 14–17)
[bookmark: _jzz5x9ssbknp]Theory Topics
Week 14: Types of waves – mechanical vs electromagnetic; transverse vs longitudinal.
 Week 15: Sound waves – frequency, amplitude, and pitch.
 Week 16: Light – reflection, refraction, absorption, transmission.
 Week 17: The electromagnetic spectrum and everyday applications.
[bookmark: _c5inp8brtcv]Practical Learning Outcomes & Activities
· Observe and compare transverse and longitudinal mechanical waves.

· Classify waves as mechanical/electromagnetic, transverse/longitudinal.

· Measure frequency (Hz) and amplitude (dB) of pure tones; compare pitch and loudness.

· Investigate reflection, refraction, and absorption of light on various surfaces.

· Explore EM spectrum technologies (microwave, infrared, UV).
[bookmark: _td7d0v9bhw3x]Assessment
· Practical investigation: light and sound behaviour.

· [bookmark: _4kiq0p3qkj6j]Worksheet: wave types and properties.
[bookmark: _doqfjieydh4s]Quiz: EM spectrum and applications.
[bookmark: _t3iww39weuxz]🌊 Topic 4: Waves, Light & Sound (Weeks 14–17)
	Week
	Learning Focus
	Practical Learning Outcomes / Activities

	14
	Introduction to waves — mechanical vs electromagnetic; transverse vs longitudinal
	Observe and compare transverse and longitudinal waves (slinky/ripple tank)

	15
	Sound waves — frequency, amplitude, speed, pitch
	Measure sound frequency (Hz) and amplitude (dB); relate to pitch and loudness

	16
	Light waves — reflection, refraction, absorption
	Investigate light behaviour on different surfaces; observe reflection, scattering, absorption, transmittance, refraction

	17
	The EM spectrum & applications
	Classify everyday waves; research technology using EM waves; review and assess practical understanding



[bookmark: _blvqh7fsw9p4]Unit 5: The Carbon Cycle & Environmental Science (Weeks 18–21)
[bookmark: _vemd60lzawf6]Theory Topics
Week 18: Components of the carbon cycle; natural carbon stores and fluxes.
 Week 19: Photosynthesis and respiration; cycling of carbon in ecosystems.
 Week 20: Human impacts on the carbon cycle; greenhouse gases and climate.
 Week 21: Carbon mitigation strategies and sustainability in New Zealand.
[bookmark: _da3e8bwsyjcy]Practical Learning Outcomes & Activities
· Interpret data and diagrams illustrating carbon movement across spheres.

· Investigate CO₂ production in combustion and respiration.

· Analyse greenhouse gas data to predict climate effects.

· Apply understanding to real-world contexts (energy, agriculture, forestry).

· Evaluate strategies for reducing carbon emissions.
[bookmark: _kpcepk96m5ly]Assessment
· Research presentation: carbon cycle & climate change impacts.

· [bookmark: _p7mm367jlf6f]Data analysis worksheet on greenhouse gases.
[bookmark: _kohgfodaqj5i]Quiz: carbon cycle processes.
[bookmark: _q93kkuse0urf]🌍 Topic 5: Carbon Cycle & Environmental Science (Weeks 18–21)
	Week
	Learning Focus
	Practical Learning Outcomes / Activities

	18
	Components of the carbon cycle — atmosphere, biosphere, hydrosphere, lithosphere
	Interpret diagrams and data sets showing carbon transfer; model carbon flows

	19
	Photosynthesis, respiration, and natural processes
	Collect data on CO₂ production and absorption; link to carbon movement

	20
	Human impacts on carbon movement and greenhouse gases
	Research and interpret how human actions affect carbon storage; predict climate impact using models

	21
	Mitigation and sustainability
	Evaluate effectiveness of carbon reduction strategies (energy, land use); apply understanding to NZ contexts (e.g. forestry, agriculture)


[bookmark: _qv1l8n2v16gb]Unit 6: Expanding Space & Astronomy (Weeks 22–26)
[bookmark: _bbpzzgwpwxsu]Theory Topics
Week 22: Scale of the universe – stars, planets, galaxies, light years, and AUs.
 Week 23: Gravity and orbital motion; Newton’s law and planetary systems.
 Week 24: Life cycle of stars; nuclear fusion.
 Week 25: The Big Bang Theory, cosmic background radiation, redshift.
 Week 26: Modern space exploration and limitations of current technology.
[bookmark: _gbop4754zdor]Practical Learning Outcomes & Activities
· Use data (light years, AUs) to compare celestial distances and scales.

· Model gravity and orbits using simulations or demonstrations.

· Use models to explain stellar fusion and energy production.

· Interpret redshift evidence for expansion of the universe.

· Explore technological limits of telescopes and detection tools.
[bookmark: _vekps3845z3]Assessment
· Model-building task: orbit or galaxy model.

· Research report: evidence for universe expansion.

· [bookmark: _xlm5v81fifzq]Quiz: space distances and stellar evolution.
[bookmark: _cw0eim47xl1h]🌌 Topic 6: Expanding Space & Astronomy (Weeks 22–26)
	Week
	Learning Focus
	Practical Learning Outcomes / Activities

	22
	Size and scale of the universe — light years, AUs
	Use scientific data to compare sizes and distances between celestial bodies

	23
	Gravity and motion — planetary orbits
	Model orbital motion; use evidence from models to explain gravitational attraction

	24
	Stellar life cycles — fusion in stars
	Explore fusion with models/simulations; link to energy production in stars

	25
	Big Bang and universe expansion
	Use redshift data and simulations to model expansion; identify observational limits of telescopes

	26
	Review and project work
	Student-led project using models or simulations to explain space phenomena


[bookmark: _r1p73edsa8aa]Unit 7: Human Body Systems, Regulation & Environmental Impact (Weeks 27–36)
[bookmark: _p96ewvlsm1vd]Theory Topics
Week 27: Homeostasis and internal regulation in humans.
 Week 28: Feedback mechanisms – temperature regulation.
 Week 29: Hormonal control – insulin, glucagon, and blood glucose regulation.
 Week 30: Hormones, lifestyle, and health (Type 1 and Type 2 diabetes).
 Week 31: Nervous system – structure and function.
 Week 32: Reflexes and responses to stimuli.
 Week 33: Disease and immunity – defence mechanisms and vaccines.
 Week 34: Human impacts on ecosystems – pollution, deforestation, climate effects.
 Week 35: Sustainable solutions and conservation strategies.
 Week 36: Review and assessment.
[bookmark: _f94xwuca6exl]Practical Learning Outcomes & Activities
· Model feedback loops for body temperature and glucose regulation.

· Interpret hormone and blood glucose data; analyse diabetic conditions.

· Compare central and peripheral nervous systems; diagram reflex arcs.

· Model immune defences and disease spread using data sets.

· Analyse environmental impact data (e.g. deforestation, ocean health).

· Research and present case studies on conservation or sustainable technologies.

[bookmark: _ilyj6vqj6gj2]Assessment
· Lab report: human body regulation experiment.

· [bookmark: _ig6bxjed5rxp]Research presentation: human environmental impacts.

· [bookmark: _i4x4tnkhn4ut]End-of-topic test on human systems and sustainability.

[bookmark: _stb97pwi978h]🧠 Topic 7: Human Body Systems, Regulation & Environmental Impact (Weeks 27–36)
	Week
	Learning Focus
	Practical Learning Outcomes / Activities

	27
	Regulation & homeostasis — introduction
	Analyse patterns of internal change; explain feedback mechanisms in body systems

	28
	Temperature regulation & feedback
	Model feedback loops for temperature control; interpret data from cooling/heating experiments

	29
	Hormonal control & blood glucose regulation
	Interpret hormone and blood glucose data; explain disruptions (Type 1/Type 2 diabetes)

	30
	Hormones & lifestyle
	Evaluate effects of diet and exercise on hormonal balance; case studies

	31
	Nervous system — structure & function
	Compare central vs peripheral systems; model neural pathways

	32
	Reflexes & response
	Model specific stimulus-response actions (e.g. pupil reflex, reaction time)

	33
	Disease & immunity
	Model immune defences; measure and interpret data on disease spread; compare prevention strategies

	34
	Human impacts on ecosystems
	Analyse effects of human activity (deforestation, pollution) using data and models

	35
	Sustainability & conservation
	Research interventions (conservation, sustainable tech); present local examples

	36
	Review & assessment
	[bookmark: _e2sxqz7r71sb]Summative review task integrating human biology and environmental impacts


[bookmark: _hp4rs9oxnt8d]



