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6-12 SECONDARY CURRICULUM MAP COURSE OUTLINE

COURSE TITLE: Regents Earth Science

COURSE DESCRIPTION: The study of earth science incorporates several disciplines including
geology, astronomy, meteorology, and oceanography. The students will investigate and discuss
relevant topics in earth science while using hands-on experiments in the lab to complement our
class work. Some of these lab experiences include the use of our school planetarium, creating river
systems in stream tables, observing and recording weather data, identifying rocks and minerals,
and calculating the epicenter of an earthquake.

MP1 Units: | MP2 Units: | MP3 Units: | MP4 Units:

e Meteorology e Plate tectonics e GCeologic History e Mapping

e Climate e Rocks and e Surface processes e Astronomy
minerals

Forms of Assessments:

Methods of Formative Assessments:

Observations during in-class activities; of students nonverbal feedback during lecture
Question and answer sessions, both formal—planned and informal—spontaneous
In-class activities where students informally present their results

Student feedback collected by periodically answering specific question about the
instruction and their self-evaluation of performance and progress

ool

Methods of Summative Assessments:
O Projects (project phases submitted at various completion points could be formatively
assessed)
@ Unified Arts Folder / Portfolio
d Presentations
[ Student evaluation / Conclusion Questions

Methods of Differentiation/Extensions/Accommodations:

1. Content Differentiation :
e Varied Reading Materials : Providing texts at different reading levels or with varying
complexity.
e |Learning Centers: Creating stations with different activities or materials that cater to
various learning preferences.
2. Process Differentiation :
e Flexible Grouping : Organizing students into groups based on their skill levels, interests, or
learning styles.
e Tiered Assignments : Designing assignments with varying levels of difficulty or complexity
to challenge students appropriately.
3. Product Differentiation:
e Choice Boards : Allowing students to choose how they demonstrate their understanding




(e.g., presentation, poster, essay).
Varied Assessment Methods : Using different forms of assessment (quizzes, projects, oral
presentations) to gauge understanding.

4. Learning Environment Differentiation :

Flexible Seating Arrangements : Offering various seating options to cater to students'
comfort and learning preferences.

Use of Technology : Incorporating digital tools that can provide personalized learning
experiences.

5. Pacing Differentiation:

Individualized Learning Plans : Setting personalized goals and timelines for students

based on their readiness.
Acceleration Opportunities : Providing advanced materials or tasks for students who

grasp concepts quickly.

6. Interest-Based Differentiation :

Thematic Units : Designing units around themes that interest students to enhance
engagement.

Independent Study Projects : Allowing students to explore topics of interest in greater
depth.

7. Feedback Differentiation:

Individualized Feedback : Offering tailored feedback that addresses specific student

needs and strengths.
Self-Assessment and Reflection : Encouraging students to evaluate their own work and

set personal learning goals.

8. Scaffolding:

Step-by-Step Instructions : Breaking tasks into manageable parts and providing guidance
as needed.
Graphic Organizers : Using visual aids to help students organize information and ideas.

UNIT TITLE: Meteorology

NYS Standards:

NYS Science Learning Standards (Pages 73-83)

Guiding Questions/Essential Questions:

How does temperature affect the global movement of air?
How does pressure affect Planetary winds?
How can we accurately predict future weather conditions?

Unit Topics with Learning Objectives:

Atmospheric Temperature, Pressure, and Density

Define and explain the relationship between atmospheric temperature, pressure, and
density.

Describe how temperature, pressure, and density vary with altitude in the atmosphere.
Analyze the role of temperature and pressure in influencing weather patterns and
climate.

Understand the concepts of thermal expansion and contraction and their effects on

atmospheric density.
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Atmospheric Variable Measurements

Identify and describe the primary instruments used to measure atmospheric variables
such as temperature, pressure, humidity, and wind speed.

Explain how meteorological data is collected and interpreted for weather forecasting.
Compare different methods of measuring atmospheric variables (e.g., barometers,
thermometers, anemometers, hygrometers).

Interpret weather data from weather stations, satellite imagery, and radar.

Pressure Gradient and Wind

Define the pressure gradient force and explain its role in the formation of wind.
Analyze how pressure differences between regions drive wind patterns.
Understand the Coriolis effect and its impact on wind direction and speed.
Describe the relationship between wind speed, pressure gradients, and the Earth's
rotation.

Planetary Winds: General Circulation of the Air in the Troposphere

Describe the basic structure of the Earth's general atmospheric circulation (Hadley, Ferrel,
and Polar cells).

Explain how the rotation of the Earth contributes to the development of planetary winds.
Identify and explain the key wind belts: trade winds, westerlies, and polar easterlies.
Analyze how the general circulation affects weather patterns, including the location of
high and low-pressure areas.

Atmospheric Moisture

Define atmospheric moisture and explain its sources, including evaporation, transpiration,
and sublimation.

Explain the process of condensation and how it leads to cloud formation.

Understand the role of relative humidity, dew point, and saturation in weather systems.
Describe the hydrological cycle and its importance in weather and climate systems.

Air Masses and Fronts

Define and classify different types of air masses (e.g., maritime, continental, polar,
tropical).

Explain how air masses form and the factors that influence their characteristics.

Identify and describe different types of fronts (cold, warm, stationary, occluded) and their
associated weather patterns.

Analyze the interaction between air masses and fronts and their role in the development
of weather systems.

Storm Tracking and Severe Weather

Identify the key factors that contribute to the development of severe weather, including
thunderstorms, tornadoes, hurricanes, and blizzards.

Explain the role of atmospheric instability and vertical wind shear in storm formation.
Describe the methods used to track storms, including satellite data, weather radar, and
computer models.

Discuss the impact of severe weather on communities and the importance of early
warning systems.

Weather Mapping, Prediction, and Probability

Interpret weather maps, including pressure systems, fronts, and temperature contours.
Understand the use of weather models and forecasting tools in predicting weather
patterns.




e Explain the concept of weather prediction probabilities and their application in

forecasting.
e Analyze the accuracy and limitations of weather predictions and the factors that

influence forecast reliability.

UNIT TITLE: Climate

NYS Standards:

NYS Science Learning Standards (Pages 73-83)

Guiding Questions/Essential Questions:

e \What are global factors that influence a location's climate?
e What is the greenhouse effect and how can we limit global warming?

Unit Topics with Learning Objectives:

The Water Cycle
e Describe the stages of the water cycle, including evaporation, condensation, precipitation,

and infiltration.

e Explain the processes involved in the movement of water through the atmosphere,
oceans, and land.

e Analyze the role of the water cycle in regulating climate and supporting ecosystems.

e Discuss the concept of water storage in different reservoirs (e.g., groundwater, lakes,
rivers, and oceans).

Transfer of Energy
e Explain the various methods of energy transfer in the atmosphere, including conduction,
convection, and radiation.
e Understand how energy is transferred from the Sun to the Earth and how this affects
weather patterns.
e Describe the role of energy transfer in atmospheric circulation, ocean currents, and

climate systems.
e Analyze how different surfaces (e.g., land, water, ice) absorb and release energy differently.

The Layers of the Atmosphere

e |dentify and describe the different layers of the atmosphere (troposphere, stratosphere,
mesosphere, thermosphere, and exosphere).

e Explain the characteristics of each atmospheric layer, such as temperature, pressure, and
composition.

e Analyze the role of the ozone layer in the stratosphere and its impact on life on Earth.

e Understand how atmospheric layers affect weather, climate, and the propagation of
electromagnetic waves.

Spheres of the Earth
e |dentify and describe the four main spheres of the Earth: the atmosphere, hydrosphere,
lithosphere, and biosphere.
e Explain the interactions between the spheres and how they contribute to Earth’s overall
system.
e Analyze the impact of human activities on the Earth's spheres, particularly through
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pollution and resource use.
Discuss the concept of Earth as an integrated system, with changes in one sphere
affecting the others.

Factors that Influence Climate

Explain the primary factors that influence climate, including latitude, altitude, proximity
to bodies of water, and ocean currents.

Analyze the role of solar radiation in shaping global and regional climate patterns.
Describe the impact of topography and wind patterns on local climates.

Discuss how human activities, such as urbanization and deforestation, can alter climate
conditions.

The Greenhouse Effect

Define the greenhouse effect and explain how it contributes to the warming of the
Earth's atmosphere.

Identify the primary greenhouse gases (CO,, CH4, water vapor, etc.) and their sources.
Explain the role of greenhouse gases in regulating Earth's temperature and supporting
life.

Analyze the balance between natural and enhanced greenhouse effects and their impact
on global temperatures.

Climate Change

Explain the scientific basis of climate change, including the role of human activities in
altering atmospheric composition.

Discuss the evidence for climate change, such as rising global temperatures, sea level rise,
and changes in weather patterns.

Analyze the potential impacts of climate change on ecosystems, human societies, and
economies.

Examine the role of international agreements (e.g., the Paris Agreement) in addressing
climate change.

Human Impacts of Climate Change

Identify the ways in which human activities contribute to climate change, such as the
burning of fossil fuels, deforestation, and industrial agriculture.

Analyze the social, economic, and environmental consequences of climate change on
different regions and populations.

Discuss the potential effects of climate change on biodiversity, food security, water
resources, and human health.

Evaluate strategies for mitigating and adapting to the impacts of climate change,
including policy measures and technological innovations.

Renewable Energy Sources

Identify and describe various renewable energy sources, including solar, wind,
hydroelectric, geothermal, and biomass.

Explain how renewable energy technologies work and their potential for reducing
greenhouse gas emissions.

Analyze the advantages and challenges of transitioning to renewable energy systems.
Discuss the role of renewable energy in sustainable development and climate change
mitigation.




UNIT TITLE: Plate Tectonics

NYS Standards:

NYS Science Learning Standards (Pages 73-83)

Guiding Questions/Essential Questions:

e How does Earth's interior cause our planet's surface to change
e What is the evidence that proves plate tectonics

Unit Topics with Learning Objectives:

Earth’s Interior

e Describe the composition, structure, and physical properties of the Earth’s interior,
including the crust, mantle, outer core, and inner core.

e Explain how seismic waves provide information about the Earth's internal structure.

e Understand the differences in density, temperature, and composition between the layers
of the Earth.

e Analyze the role of the Earth's interior in generating geological processes such as plate
tectonics and volcanic activity.

Plate Boundaries

e Define and describe the three main types of plate boundaries: divergent, convergent, and
transform.

e Explain the geological features and processes associated with each type of plate
boundary.

e Analyze how plate tectonics leads to the formation of mountains, earthquakes, and ocean
trenches at different plate boundaries.

e Discuss the movement of tectonic plates over time and its impact on the Earth's surface.

Relative Motion of Plates

e Explain the concept of plate motion and the mechanisms driving the movement of
tectonic plates, including mantle convection, slab pull, and ridge push.

e Describe the relative motion of plates at divergent, convergent, and transform
boundaries.

e Analyze the impact of plate motion on the distribution of earthquakes, volcanoes, and
mountain ranges.

e Discuss the rate and direction of plate motion and how it has changed over geological
time.

Crustal Activity

e Define crustal activity and explain the processes that lead to the formation and
destruction of the Earth's crust.

e Understand the role of volcanic eruptions, earthquakes, and mountain building in
shaping the Earth's crust.

e Analyze the effects of plate tectonics on the formation of geological features such as
ocean basins, mountain ranges, and island arcs.

e Explain how crustal activity contributes to the dynamic nature of the Earth’s surface.

Evidence of Crustal Activity
e |dentify and describe the different types of evidence for crustal activity, including the
distribution of earthquakes, volcanoes, and mountain ranges.
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e Analyze the role of fossil records and paleomagnetic data in supporting the theory of
plate tectonics.

e Discuss the significance of mid-ocean ridges, subduction zones, and hotspots as evidence
of crustal movement.

e Explain how satellite imagery and GPS technology are used to monitor and study crustal
activity.

UNIT TITLE: Rocks and Minerals

NYS Standards:

NYS Science Learning Standards (Pages 73-83)

Guiding Questions/Essential Questions:

What are the differences between rocks and minerals?

How do rocks and minerals form?

Why are rocks and minerals important to Earth's processes?
What are the physical and chemical properties of minerals?
How do human activities impact rocks and minerals?

What is the rock cycle, and how do rocks change over time?
How do rocks and minerals influence the landscape?

What are the global and local sources of rocks and minerals?
What role do rocks and minerals play in Earth’s history?

How do rocks and minerals impact human culture and history?

Unit Topics with Learning Objectives:

Rocks and Minerals
e Define and differentiate between rocks and minerals.
e Describe the key characteristics of minerals, including crystal structure, hardness, luster,
and cleavage.
e Understand the role of minerals as the building blocks of rocks.
e Explain how rocks are classified based on their formation and composition.

Mineral Properties and Identification

e I|dentify and describe the physical properties of minerals, such as color, streak, hardness
(Mohs scale), luster, cleavage, and fracture.

e Understand how to use mineral identification tools and techniques, such as a streak plate
and hardness tests.

e Explain the process of identifying minerals through their physical and chemical
properties.

e Analyze how different minerals are used in various industries and applications based on
their properties.

Mineral Resources
e Define mineral resources and explain the difference between renewable and
nonrenewable mineral resources.
e |dentify common mineral resources such as metals (gold, copper, iron), nonmetals (salt,
gypsum), and energy minerals (coal, uranium).
e Explain the environmental and economic importance of mineral resources.
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e Discuss the challenges and impacts of mining, including resource depletion,
environmental degradation, and sustainability issues.

Rock Characteristics and Formation
e Define the key characteristics of rocks, including texture, composition, and grain size.
e Explain the three main categories of rocks—igneous, sedimentary, and
metamorphic—and the processes by which they form.
e Understand the role of temperature, pressure, and chemical processes in the formation of
different rock types.
e Analyze the link between rock types and their environment of formation.

UNIT TITLE: Surface Processes

NYS Standards:

NYS Science Learning Standards (Pages 73-83)

Guiding Questions/Essential Questions:

How do Earth's surface processes shape the landscape?

Unit Topics with Learning Objectives:

.Agents of Erosion: Glaciation, Running Water, Wind, Mass Movements

e Define erosion and explain the process by which surface materials are worn away and
transported by natural forces.

e Describe the role of glaciers in shaping the landscape through processes such as
plucking, abrasion, and deposition.

e Explain how running water contributes to erosion, including the formation of river valleys,
floodplains, and canyons through processes like hydraulic action and abrasion.

e Analyze the role of wind erosion in shaping deserts and coastal regions, including the
formation of dunes and other wind-carved features.

e |dentify different types of mass movements (e.g., landslides, rockfalls, mudflows) and
explain the factors that trigger these movements, such as gravity, rainfall, and human
activities.

Depositional Surface Features

e Define deposition and explain how surface materials, such as sediments, are deposited by
agents of erosion.

e Describe the common types of depositional features, including deltas, sandbars, beaches,
and alluvial fans.

e Explain how glacial, fluvial, and aeolian deposition contribute to the formation of
landforms such as moraines, eskers, and dunes.

e Analyze the role of deposition in the creation of fertile soils and ecosystems.

Factors that Influence Landscape Development
e |dentify the key factors that influence the development of landscapes, including tectonic
activity, climate, water, and biological processes.
e Explain how geological processes, such as mountain building and volcanic activity, shape
the Earth's surface and contribute to landscape evolution.
e Discuss the impact of climate (temperature, precipitation, and seasonal variations) on the
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type of weathering and erosion processes that occur in a region.
e Analyze how human activities, such as deforestation, urbanization, and agriculture, alter
natural landscapes and contribute to environmental degradation.

Landscapes of New York State

e I|dentify and describe the major regions and landscapes of New York State, including the
Adirondack Mountains, the Catskills, the Finger Lakes, and the Atlantic Coastal Plain.

e Explain how glaciation has shaped the physical landscape of New York, particularly in
areas like Long Island and the Hudson Valley.

e Analyze the role of running water, particularly rivers and streams, in shaping the
landforms of New York State, including river valleys, waterfalls, and gorges.

e Discuss the impact of human settlement and activity on the natural landscapes of New
York, such as urbanization and agricultural land use.

Environmental Change and Landscape

e Explain how environmental changes, such as climate fluctuations, natural disasters, and
human activities, affect the development and modification of landscapes over time.

e Analyze the role of natural hazards, such as floods, hurricanes, and wildfires, in shaping
the landscape and altering ecosystems.

e Discuss the concept of landscape resilience and how ecosystems adapt to changes in the
environment, both naturally and through human intervention.

e Evaluate the effects of long-term environmental change, such as glaciation, sea-level rise,
and climate change, on the Earth's surface and human societies.

UNIT TITLE: Geologic History

NYS Standards:

NYS Science Learning Standards (Pages 73-83)

Guiding Questions/Essential Questions:

e What can Earth's rock record tell us about its past environments?
e What is the significance of geologic time, and how do we understand Earth’'s age?

Unit Topics with Learning Objectives:

Relative Dating of Rocks and Events

e Define relative dating and explain how it is used to determine the chronological order of
rock layers and geological events.

e Apply the principle of superposition to interpret the relative ages of rock layers in
undisturbed strata.

e Describe the principles of original horizontality and lateral continuity in relation to relative
dating of rocks.

e I|dentify and explain key geological features that can be used for relative dating, including
faults, folds, and unconformities.

e Understand the significance of cross-cutting relationships and how they help in
determining the relative age of geological features.

Absolute Dating
e Define absolute dating and explain how it is used to determine the actual age of rocks,
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fossils, and geological events.

e Differentiate between relative and absolute dating methods and discuss their
complementary roles in determining geologic time.

e Describe the main techniques used in absolute dating, including radiometric dating,
dendrochronology, and varve analysis.

e Understand the principles behind determining absolute ages based on the decay of
radioactive isotopes in rocks and minerals.

Radioactive Dating

e Explain the concept of radioactive decay and how it is used in radioactive dating to
determine the age of rocks and fossils.

e |dentify common radioactive isotopes used in dating, such as carbon-14, uranium-238,
and potassium-40, and explain their half-lives.

e Describe how radiometric dating methods, such as carbon dating and uranium-lead
dating, provide precise age estimates for geological materials.

e Discuss the limitations and assumptions of radioactive dating techniques, including the
need for closed systems and the influence of contamination.

e Understand the importance of radiometric dating in constructing the geological time
scale and dating geological events.

Geologic Time Scale

e Define the geological time scale and explain its structure, including eons, eras, periods,
and epochs.

e Describe the major divisions of the geologic time scale, from the Precambrian to the
Phanerozoic eon, and the significant events that mark each period.

e Discuss the methods used to construct the geologic time scale, including relative and
absolute dating, and the role of fossils and radiometric dating in this process.

e Analyze the history of life on Earth as represented by the fossil record and its use in
defining the boundaries of geological time periods.

e Understand how the geologic time scale has evolved over time and the key
developments in its refinement.

UNIT TITLE: Mapping

NYS Standards:

NYS Science Learning Standards (Pages 73-83)

Guiding Questions/Essential Questions:

e How can maps help us understand and analyze spatial patterns?

e How do changes in Earth's physical and political features get reflected on maps over
time?

e How have maps evolved throughout history, and what does that tell us about human
understanding of the world?

Unit Topics with Learning Objectives:

Size and Shape of the Earth
e Describe the Earth's shape as an oblate spheroid and explain the factors that contribute
to this shape, including gravity and rotational forces.
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e Explain how the size of the Earth is measured, including the concepts of the Earth’s
circumference, radius, and diameter.

e Understand the historical methods used to determine the Earth’s size and shape, from
early observations to modern technology such as satellites.

e Discuss the significance of the Earth's size and shape in relation to its gravitational field,
atmospheric conditions, and climate.

e Analyze how the shape of the Earth influences concepts such as time zones, latitude, and
longitude.

Isolines and Fields of Measurements
e Define isolines (contour lines, isobars, isotherms, etc.) and explain how they represent
areas of equal measurement (e.g., elevation, pressure, temperature) on maps.
e |dentify different types of isolines and explain their uses in various fields of study,
including topographic mapping, meteorology, and geology.

UNIT TITLE: Astronomy

NYS Standards:

NYS Science Learning Standards (Pages 73-83)

Guiding Questions/Essential Questions:

What is the nature of the universe, and how did it begin?

What are the life cycles of stars, and how do they influence the universe?
What are the fundamental forces and laws that govern celestial bodies?
How does our solar system compared to other systems in the universe?

Unit Topics with Learning Objectives:

Origin and Age of the Universe

e Explain the theory of the Big Bang and its significance in the formation and expansion of
the universe.

e Discuss the evidence supporting the Big Bang theory, including cosmic microwave
background radiation, redshift, and the observed expansion of galaxies.

e Describe methods used to estimate the age of the universe, such as the observation of
star formation, galaxy redshift, and the age of the oldest known celestial objects.

e Understand the concept of cosmic time and how the universe has evolved from its initial
singularity to its current state.

Big Bang and Expanding Universe

e Define the Big Bang theory and explain how it accounts for the origin and expansion of
the universe.

e Describe the expansion of the universe, including the discovery of redshift and its
implications for understanding the movement of galaxies.

e Explain the concept of the Hubble constant and its role in measuring the rate of
expansion of the universe.

e Discuss current theories about the ultimate fate of the universe, including the concepts of
an expanding universe, the Big Crunch, and the Big Freeze.

Structure of the Universe
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Identify and describe the major components of the universe, including galaxies, stars, star
systems, nebulae, and interstellar matter.

Explain the classification of galaxies into different types (spiral, elliptical, irregular) and
their distribution across the universe.

Discuss the concept of dark matter and dark energy and their possible roles in the
structure and expansion of the universe.

Understand the large-scale structure of the universe, such as galaxy clusters,
superclusters, and cosmic voids.

Apparent Motion of Celestial Objects

Explain the apparent motion of celestial objects, including the apparent daily motion of
the Sun, Moon, and stars due to Earth’s rotation.

Describe how the Earth'’s rotation causes the apparent movement of celestial bodies
across the sky, including the effects of the Earth’s tilt and orbital motion.

Understand the concepts of diurnal motion, seasonal motion, and the path of the Sun
through the sky (ecliptic).

Analyze the impact of Earth’s axial tilt on the observed motion of celestial objects and the
changing position of the stars.

Electromagnetic Energy

Define electromagnetic radiation and explain the different types of electromagnetic
waves (radio, microwave, infrared, visible light, ultraviolet, X-rays, gamma rays).
Understand the properties of electromagnetic waves, including wavelength, frequency,
and energy.

Explain how electromagnetic radiation is used to study celestial objects, including the
role of telescopes and other instruments in observing distant stars and galaxies.
Discuss the interaction of electromagnetic energy with matter, including absorption,
emission, and reflection.

Solar System

Describe the structure of the solar system, including the Sun, planets, moons, dwarf
planets, asteroids, comets, and other objects.

Understand the formation of the solar system and the processes that led to the creation
of planets, moons, and other solar system bodies.

Discuss the role of gravity in maintaining the orbits of planets and other objects in the
solar system.

Relative Motions of Earth, Moon, and Sun

Explain the relative motions of the Earth, Moon, and Sun, including the Earth’s rotation,
revolution, and the Moon'’s orbit around the Earth.

Describe the causes and effects of the Earth’s axial tilt and how it results in the changing
seasons.

Discuss how the relative positions of the Earth, Moon, and Sun lead to phenomena such
as eclipses and tides.

Understand the synchronization of the Moon'’s orbit and rotation and the concept of tidal
locking.

Characteristics of Planets

Identify the key characteristics of the planets in our solar system, including their size,
composition, atmosphere, and distance from the Sun.

Compare and contrast the inner (terrestrial) and outer (gas giant) planets in terms of their
physical properties and features.




e Discuss the current theories on the formation of the planets and the role of the solar
nebula in shaping planetary bodies.

Moon Phases and Tides

e Explain the phases of the Moon, including the positions of the Earth, Moon, and Sun that
cause each phase.

e Describe how the phases of the Moon are related to the Moon'’s orbit around the Earth.

e Discuss the causes and effects of tides, including the role of the gravitational pull of the
Moon and Sun on Earth’s oceans.

e Analyze the differences between spring tides and neap tides based on the relative
positions of the Earth, Moon, and Sun.

Insolation and Seasons

e Define insolation and explain how the amount of solar radiation received by Earth
changes throughout the year.

e Understand the relationship between Earth’s tilt, axial rotation, and the variation in
sunlight that causes seasons.

e Explain the causes of seasonal changes in temperature and day length at different
latitudes.

e Discuss how the tilt of the Earth'’s axis results in the different angles of sunlight at various
times of the year, contributing to the seasons.

Sunrise/Sunset and Shadows
e Explain the causes of sunrise and sunset, including the rotation of the Earth and its
effects on the apparent motion of the Sun across the sky.
e Describe the relationship between the Sun's position in the sky and the length and
direction of shadows throughout the day.
e Understand how the angle of the Sun’s rays changes with latitude and time of year,
influencing the length and orientation of shadows.

Foucault Pendulum
e Explain the concept of the Foucault pendulum and how it demonstrates the Earth's
rotation.
e Describe how the movement of the Foucault pendulum provides evidence for the
rotation of the Earth and the Coriolis effect.
e Analyze the factors that influence the motion of the pendulum, including the Earth's
rotation and the location of the pendulum on Earth'’s surface.

Altitude of Polaris
e Understand the relationship between the altitude of Polaris (the North Star) and the
observer's latitude.
e Explain how the altitude of Polaris can be used to determine the geographic location of
an observer in the Northern Hemisphere.
e Discuss the significance of Polaris in navigation and its historical use for determining
direction and latitude.

Kepler’s Laws
e Describe Kepler's three laws of planetary motion: the law of ellipses, the law of equal
areas, and the law of harmonies.
e Explain how Kepler's laws describe the motion of planets around the Sun and their
elliptical orbits.
e Analyze the implications of Kepler’'s laws on the prediction of planetary positions and




orbital periods.
Understand how Kepler's laws laid the foundation for later work in Newtonian physics

and modern astronomy.

Describe the physical properties of stars, including their temperature, luminosity, size, and
composition.

Explain the classification of stars based on their spectral type, size, and brightness.
Understand the concept of a star’s life cycle, from its formation in a nebula to its eventual
death (supernova, white dwarf, neutron star, or black hole).

Life Cycle of Stars

Describe the stages in the life cycle of a star, including stellar nebula, protostar, main
sequence, red giant, and the various end states (white dwarf, supernova, neutron star, or

black hole).
Explain the process of nuclear fusion and how it powers stars and determines their

evolution.
Discuss the factors that influence the life cycle of a star, including its mass and

composition.
Analyze how the death of a star leads to the creation of new elements and the recycling

of matter in the universe.

Characteristics of Stars (HR Diagram)

Explain the Hertzsprung-Russell (HR) diagram and how it classifies stars based on their

luminosity, color, temperature, and size.
Understand the relationship between a star’s position on the HR diagram and its stage in

the stellar life cycle.
Discuss the significance of the HR diagram in understanding stellar evolution and the

classification of stars.
Identify the major regions of the HR diagram, such as the main sequence, red giants,

white dwarfs, and supergiants.

Relative Motion of Constellations

Explain the apparent motion of constellations due to the Earth’s rotation and revolution

around the Sun.
Discuss how the position of constellations changes throughout the year and across

different latitudes.
Understand the concept of the celestial sphere and how constellations appear to move

along it with the passage of time.
Analyze how the movement of constellations is used in navigation and to mark seasonal

changes.
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