LIFE SCIENCE

Ability to support life - conditions of Earth that enable it to support life; factors that affect the number and types of organisms an ecosystem can support.

Characteristics of organisms – The earth has specific characteristics that are different from other planets (such as internal and external layers, its ability to support life, its atmosphere).  

Classification of organisms – grouping organisms based on characteristics or similarities in DNA.

Diversity and unity among organisms – how organisms are similar and different; often discussed with evolution and natural selection.

Genetic mutation and recombination – gene mutations, mutations in DNA

Interdependence of organisms – how organisms depend on one another in relationships, such as food chains; interrelationships among organisms generate stable ecosystems.

Inter-dependence of organisms – organisms have relationships that are crucial to their survival.  Some organisms will be prey and some will be predators.  Plants are organisms as well, and are an important part of the ecosystem.

Life cycles – organisms go through cycles of birth, growth and development, reproduction, and death.

Matter and energy in living systems – matter and energy flow between living organisms and the environment; living systems require a continuous input of energy.

Molecular basis of heredity – DNA structure; Mendelian genetics (e.g., segregation, independent assortment, dominant and recessive traits, sex-linked traits); human genetics (humans have 22 chromosomes).

Natural selection and biological evolution- the process in which some organisms live and reproduce and others die before reproducing; life forms survive and reproduce because they are better suited to environmental pressures, ensuring that their genes are perpetuated in the gene pool.  Biological evolution is the change in inherited characteristics of a population from generation to successive generation; the idea that present-day life forms evolved from earlier, distinctly different species.  

Population and ecosystems-  an ecosystem is made up of a community of animals, plants, and bacteria and its interrelated physical and chemical environment.  A population is the number of particular species in a defined area.  

Regulation and behavior – organisms react to internal stimuli (e.g., hunger) and external stimuli (e.g., changes in the environment; predators in their environment).

Reproduction – human reproduction (sperm and eggs); cell division (mitosis and meiosis); asexual and sexual reproduction.

Structure and function in cells – components of the cell, cell organelles (e.g., mitochondria, cell wall, cell membrane, golgi apparatus; nucleus).

Structure and function in organisms – organisms have different body plans and body parts that serve specific functions.

PHYSICAL SCIENCE (CHEMISTRY & PHYSICS)

Atomic structure – components of atoms; protons, neutrons, electrons; isotopes.

Atoms and molecules – use with statements that talk about atoms/molecules in general.

Chemical reactions – chemical reactions release or consume energy; chemicals reactions can take place at different rates; catalysts speed up chemical reactions.

Conservation of matter and energy – the amount of matter and energy always stays the same, it only changes form.

Electricity and magnetism - electromagnetic forces; how materials respond to electric forces (insulators, semiconductors, conductors, superconductors).

Energy in the Earth system - heat and energy transfer in and out of the atmosphere; external and internal sources of energy on Earth. 

Energy transfer and entropy - concept of entropy: although the total energy of the universe remains constant, matter tends to become steadily less ordered as various energy transfers occur.

Forces and motion – laws of motion; Newton’s laws; effect of balanced and unbalanced force on an object.

Forms of energy – energy comes in different forms (e.g., chemical, mechanical, light, heat); electromagnetic spectrum; potential and kinetic energy.

Gravity – gravitational force keeps the planets in orbit around the sun; all objects exert a gravitational force on other objects; the larger the object, the stronger the gravitational pull it has.

Nuclear reactions and forces- fission, fusion, and interacting particles; relative strength of nuclear forces.



Position and motion - theory of special relativity; an object can be described by its position, motion, and speed.

Properties of substances – substances that unique properties that define them; the properties are determined by molecular arrangement; the Periodic table goes here.

States of matter – solids, liquids, and gases have unique properties; molecular motion determines the state of matter (the atoms in solids are packed close together; in liquids, they move some; in gasses, atoms move about freely).

Vibrations and waves – characteristics of waves; changes in wavelengths; waves have energy and transfer energy.

EARTH SCIENCE

Biogeochemical cycles – how chemical elements (e.g., carbon, nitrogen) cycle between living systems and the physical environment.

Characteristics of the Earth System – The earth has specific characteristics that are different from other planets (such as internal and external layers, its ability to support life, its atmosphere).  

Earth’s atmosphere-  wind and ocean currents; evolution of life and changing Earth composition.

Earth’s history – how we use fossils and radioactive dating to determine the age of the earth and events in the earth’s history.

Earth’s surface features – features such as mountains, rivers, oceans and how they are formed (processes such as erosion, volcanoes, earthquakes, crustal plate movement result in changes on the earth’s surface).

Energy in the Earth system- heat and energy transfer and their impact on weather and climate; external and internal sources of energy on Earth.

Motion of the Earth and Moon – the motions of the Earth and Moon explain phenomena on Earth (e.g., the day, the year, phases of the Moon, eclipses, tides, shadows); the tilt of the Earth's axis and the Earth's revolution around the Sun affect seasons and weather patterns.

Plate tectonics- the outward transfer of Earth’s external heat and the action of gravitational forces on regions of different density drive convection circulation in the mantle; these convection currents propel the Earth’s crustal plates, which move very slowly pressing against one another and pulling apart in other places.

Rock cycle - rocks on the earth’s surface gradually weather and form sediments that are buried, then compacted, heated, and often re-crystallized into new rock; this new rock is eventually brought to the surface, and the rock cycle continues; throughout the rock cycle, the total amount of material stays the same.

Rocks, minerals, and soil – rocks are made of minerals; rocks and soils have certain properties.

Seasons, weather, and climate – includes benchmarks about the seasons (what causes them); the weather (how it changes daily, how you can monitor it, patterns of weather that are predictable over the seasons);  climate (heat and energy transfer in and out of the atmosphere affect the climate; ocean temperatures affects climate).  

The Solar System – the solar system includes our sun, 9 planets, moons, and other objects. 

The Sun and other stars – star formation and destruction; the sun is the closest star to earth and is the largest star in our solar system.

The universe – the origin of the universe (big bang theory); evidence suggests our universe is expanding (the Doppler shift).

Water in the Earth system – the water cycle (water circulates between the atmosphere and the earth; it evaporates into the atmosphere and comes back to earth as precipitation);

Earth’s atmosphere – evolution of the Earth’s atmosphere (e.g., why we have oxygen in the atmosphere; the different layers of the atmosphere.

FOUNDATIONAL SKILLS FOR SCIENCE

Constancy and change- Understands equilibrium, patterns of change, and cycles within science.

Ethics in science- informed consent of subjects; ethical dilemmas scientists face.

Evaluating arguments-  ability to critique scientific theories, studies and claims based on assumptions, biases, processes, and evidence.  

Manipulation and observation- ability to use tools and machines for scientific purposes.

People in science- notable cultural or individual contributions to the field of science.

Presenting and supporting arguments- provide support for ideas with scientific evidence.

Problem solving- use the scientific method to solve problems.

Science, technology and society- relationships among science, technology, and society; science and technology have an impact of society; society often dictates what research can be done.

Scientific collaboration- scientists often work together; how scientists communicate with each other (e.g., scientific journals); how to communicate science topics (e.g., presentations).

Scientific data collection/analysis/interpretation – how data is collected, organized, and interpreted.

Scientific explanations – explanations that are derived from scientific evidence.

Scientific investigation – a scientific investigation seeks to answer a question by making observations, collecting data, analyzing data, and formulating a conclusion or explanation.

Scientific investigations/repeatability – when scientific investigations are repeated, similar (but not exact) results should be expected.

Scientific knowledge – scientific knowledge changes and accumulates over time as new discoveries are made.
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