7th Grade Life Science Priority Benchmarks

7.1.1.1.2
Understand that when similar investigations give different results, the challenge is to judge whether the differences are significant, and if further studies are required.  

For example: Use mean and range to analyze the reliability of experimental results.

7.1.1.2.2
Plan and conduct a controlled experiment to test a hypothesis about a relationship between two variables, ensuring that one variable is systematically manipulated, the other is measured and recorded, and any other variables are kept the same (controlled). 

For example: The effect of various factors on the production of carbon dioxide by plants.

7.1.1.2.3.1 Generate a scientific conclusion from an investigation, clearly distinguishing between results (evidence) and conclusions (explanation).

7.1.3.4.2.1 Determine and use appropriate safety procedures, tools, measurements, graphs and mathematical analyses to describe and investigate natural and designed systems in a life science context.

7.2.1.1.3
Recognize that a chemical equation describes a reaction where pure substances change to produce one or more pure substances whose properties are different from the original substance(s).

7.4.1.1.2
Describe how the organs in the respiratory, circulatory, digestive, nervous, skin and urinary systems interact to serve the needs of vertebrate organisms.

7.4.1.2.1
Recognize that cells carry out life functions, and that these functions are carried out in a similar way in all organisms, including animals, plants, fungi, bacteria and protists.

7.4.2.1.1.1 Identify a variety of populations and communities in an ecosystem and describe the relationships among the populations and communities in a stable ecosystem.

7.4.2.2.1
Recognize that producers use the energy from sunlight to make sugars from carbon dioxide and water through a process called photosynthesis. This food can be used immediately, stored for later use, or used by other organisms.  

7.4.2.2.2
Describe the roles and relationships among producers, consumers and decomposers in changing energy from one form to another in a food web within an ecosystem. 

7.4.3.1.1
Recognize that cells contain genes and that each gene carries a single unit of information that either alone, or with other genes, determines the inherited traits of an organism.

7.4.3.2.3
Recognize that variation exists in every population and describe how a variation can help or hinder an organism’s ability to survive.

7.4.4.1.2
Describe ways that human activities can change the populations and communities in an ecosystem.

7.4.4.2.1
Explain how viruses, bacteria, fungi and parasites may infect the human body and interfere with normal body functions.

8th Grade Earth Science Priority Benchmarks

8.1.1.2.1
Use logical reasoning and imagination to develop descriptions, explanations, predictions and models based on evidence.

8.1.3.2.1
Describe examples of important contributions to the advancement of science, engineering and technology made by individuals representing different groups and cultures at different times in history.

8.1.3.3.1
Explain how scientific laws and engineering principles, as well as economic, political, social, and ethical expectations, must be taken into account in designing engineering solutions or conducting scientific investigations.

8.1.3.4.1
Use maps, satellite images and other data sets to describe patterns and make predictions about local and global systems in Earth science contexts.  

For example: Use data or satellite images to identify locations of earthquakes and volcanoes, ages of sea floor, ocean surface temperatures and ozone concentration in the stratosphere.

8.2.1.1.1
Distinguish between a mixture and a pure substance and use physical properties including color, solubility, density, melting point and boiling point to separate mixtures and identify pure substances.

8.2.1.2.2
Distinguish between chemical and physical changes in matter.

8.3.1.1.3
Recognize that major geological events, such as earthquakes, volcanic eruptions and mountain building, result from the slow movement of tectonic plates.

8.3.1.2.1
Explain how landforms result from the processes of crustal deformation, volcanic eruptions, weathering, erosion and deposition of sediment.

8.3.1.3.1
Interpret successive layers of sedimentary rocks and their fossils to infer relative ages of rock sequences, past geologic events, changes in environmental conditions, and the appearance and extinction of life forms.

8.3.2.1.3
Explain how heating of the Earth's surface and atmosphere by the sun drives convection within the atmosphere and hydrosphere producing winds, ocean currents and the water cycle, as well as influencing global climate.

8.3.2.2.1
Describe how the composition and structure of the Earth's atmosphere affects energy absorption, climate, and the distribution of particulates and gases.

For example: Certain gases contribute to the greenhouse effect.

8.3.2.2.2
Analyze changes in wind direction, temperature, humidity and air pressure and relate them to fronts and pressure systems.

8.3.2.3.2
Describe how the water cycle distributes materials and purifies water.

For example: Dissolved gases in rain can change the chemical composition of substances on Earth.  Another example: Waterborne disease.

8.3.3.1.2
Describe how gravity and inertia keep most objects in the solar system in regular and predictable motion.

8.3.3.1.5
Use the predictable motions of the Earth around its own axis and around the sun, and of the moon around the Earth, to explain day length, the phases of the moon, and eclipses.

8.3.4.1.2
Recognize that land and water use practices can affect natural processes and that natural processes interfere and interact with human systems. 

For example: Levees change the natural flooding process of a river.  Another example: Agricultural runoff influences natural systems far from the source.

Physical Science Priority Benchmarks

9.2.1.1.3
Explain the arrangement of the elements on the Periodic Table, including the relationships among elements in a given column or row.

9.2.1.2.1
Describe the role of valence electrons in the formation of chemical bonds.

9.2.1.2.3
Describe a chemical reaction using words and symbolic equations.

For example: The reaction of hydrogen gas with oxygen gas can be written:  2H2 + O2 → 2H2O.

9.2.2.2.4
Use Newton’s universal law of gravitation to describe and calculate the attraction between massive objects based on the distance between them.

For example: Calculate the weight of a person on different planets in the solar system.

9.2.3.2.2
Calculate and explain the energy, work and power involved in energy transfers in a mechanical system.

For example: Compare walking and running up or down steps.

9.2.4.1.1
Compare local and global environmental and economic advantages and disadvantages of generating electricity using various sources or energy.

For example: Fossil fuels, nuclear fission, wind, sun or tidal energy.

9.3.1.1.5
Describe how experimental and observational evidence led to the theory of plate tectonics.

9.3.2.1.2
Explain how the outward transfer of Earth’s internal heat drives the convection circulation in the mantle to move tectonic plates.

9.3.2.2.1
Explain how Earth's rotation, ocean currents, configuration of mountain ranges, and composition of the atmosphere influence the absorption and distribution of energy, which contributes to global climatic patterns.

9.3.3.2.3.
Compare and contrast the environmental conditions that make life possible on Earth with conditions found on the other planets and moons of our solar system.

9.3.3.3.1
Explain how evidence, including the Doppler shift of light from distant stars and cosmic background radiation, is used to understand the composition, early history and expansion of the universe.

9.3.4.1.2
Explain how human activity and natural processes are altering the hydrosphere, biosphere, lithosphere and atmosphere, including pollution, topography and climate.

For example: Active volcanoes and the burning of fossil fuels contribute to the greenhouse effect.

Biology Priority Standards

9.4.1.1.2
Describe how the functions of individual organ systems are integrated to maintain homeostasis in an organism.

9.4.1.2.2
Recognize that the work of the cell is carried out primarily by proteins, most of which are enzymes, and that protein function depends on the amino acid sequence and the shape it takes as a consequence of the interactions between those amino acids.

9.4.1.2.4
Explain the function and importance of cell organelles for prokaryotic and/or eukaryotic cells as related to the basic cell processes of respiration, photosynthesis, protein synthesis and cell reproduction.

9.4.2.1.1
Describe factors that affect the carrying capacity of an ecosystem and relate these to population growth.

9.4.2.2.2
Explain how matter and energy is transformed and transferred among organisms in an ecosystem, and how energy is dissipated as heat into the environment.
9.4.3.1.2
In the context of a monohybrid cross, apply the terms phenotype, genotype, allele, homozygous and heterozygous.

9.4.3.1.3
Describe the process of DNA replication and the role of DNA and RNA in assembling protein molecules.

9.4.3.2.1
Use concepts from Mendel’s Laws of Segregation and Independent Assortment to explain how sorting and recombination (crossing over) of genes during sexual reproduction (meiosis) increases the occurrence of variation in a species.

9.4.3.3.2
Use scientific evidence, including the fossil record, homologous structures, and genetic and/or biochemical similarities, to show evolutionary relationships among species.

9.4.3.3.4
Explain why genetic variation within a population is essential for evolution to occur.

9.4.3.3.5
Explain how competition for finite resources and the changing environment promotes natural selection on offspring survival, depending on whether the offspring have characteristics that are advantageous or disadvantageous in the new environment.

9.4.4.1.2
Describe the social, economic and ecological risks and benefits of changing a natural ecosystem as a result of human activity.

For example: Changing the temperature or composition of water, air or soil; altering populations and communities; developing artificial ecosystems; or changing the use of land or water.

9.4.4.2.2
Explain how the body produces antibodies to fight disease and how vaccines assist this process.

Chemistry Priority Benchmarks
9C.2.1.1.1
Explain the relationship of an element’s position on the periodic table to its atomic number and electron configuration.

9C.2.1.2.3
Use IUPAC (International Union of Pure and Applied Chemistry) nomenclature to write chemical formulas and name molecular and ionic compounds, including those that contain polyatomic ions.

9C.2.1.2.4
Determine the molar mass of a compound from its chemical formula and a table of atomic masses; convert the mass of a molecular substance to moles, number of particles, or volume of gas at standard temperature and pressure.

9C.2.1.2.6
Describe the dynamic process by which solutes dissolve in solvents, and calculate concentrations, including percent concentration, molarity and parts per million.

9C.2.1.3.1
Classify chemical reactions as double replacement, single replacement, synthesis, decomposition or combustion.

9C.2.1.3.5
Use the law of conservation of mass to describe and calculate relationships in a chemical reaction, including molarity, mole/mass relationships, mass/volume relations, limiting reactants and percent yield.

9C.2.1.3.6
Describe the factors that affect the rate of a chemical reaction, including temperature, pressure, mixing, concentration, particle size, surface area and catalyst.

9C.2.1.4.1
Use kinetic molecular theory to explain how changes in energy content affect the state of matter (solid, liquid and gaseous phases).

Physics Priority Benchmarks

9P.2.2.1.2
Apply Newton’s three laws of motion to calculate and analyze the effect of forces and momentum on motion.

9P.2.2.2.1
Explain and calculate the work, power, potential energy and kinetic energy involved in objects moving under the influence of gravity and other mechanical forces.

9P.2.3.1.1
Analyze the frequency, period and amplitude of an oscillatory system.

For example: An ideal pendulum, a vibrating string, or a vibrating spring-and-mass system.

9P.2.3.2.2
Explain and calculate the relationship of current, voltage, resistance and power in series and parallel circuits.

For example:  Determine the voltage between two points in a series circuit with two resistors.

9P.2.3.2.3
Describe how moving electric charges produce magnetic forces and moving magnets produce electric forces.

9P.2.3.3.4
Use properties of light, including reflection, refraction, interference, Doppler effect and the photoelectric effect, to explain phenomena and describe applications.

9P.2.3.4.1
Describe and calculate the quantity of heat transferred between solids and/or liquids, using specific heat, mass and change in temperature.

