Content-specific Knowledge for NYS Living Environment Regents
Scientific Method and General Skills
· Be able to design an experiment

· Formulate a hypothesis

· Differentiate between control and experimental groups

· Identify constants, independent variable, dependent variable, and control

· Be able to pull these parts out of an experiment based on given data

· Describe how data could be collected and/or organized
· Be able to identify errors or ways experiments could be improved

· Understand why a sample size in an experiment should be large

· Know the general steps of an experiment (scientific inquiry)

· Know how experimental data is validated after many trials

· Know what it means for an experiment to be controlled

· Be able to interpret charts, graphs, and data tables

· Be able to plot a line graph with an appropriate scale and interpret data from it

· Differentiate between scientific laws, theories, and hypotheses

· Be able to read scientific measurements (including micrometers)

· Be able to make inferences and observations based on given information

·  Know general laboratory safety and precautions

· Know general laboratory equipment functions: graduated cylinder, microscope, slides, balance, electrophoresis, etc

Ecology
· All energy comes from the sun
· Be able to read and interpret an energy pyramid
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· Identify where autotrophs and heterotrophs would be located

· Be able to read and interpret a food web and food chain
· Understand what happens when an organism is removed from the chain/web
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· Know what organisms would be considered producers, consumers, or decomposers

· Know what organisms would be herbivores, carnivores, or omnivores

· Know the difference between abiotic and biotic factors

· Understand how stability is maintained in an ecosystem

· Know the process of ecological succession and how forest life changes over time
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· Know the basics of the carbon and nitrogen cycles

· Be able to identify a graph of carrying capacity and understand how it stabilizes a population
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· Understand relationships amongst organisms

· Animal/plant (producer/consumer)

· Predator/prey

· Parasite/host

· Competition

· Know what a niche is and how it affects competition

Human Ecology
· Know the effects of introduced/invasive species

· Know why a biological control would be used

· Know how humans contribute to carbon dioxide concentrations

· The effects of industrialization and fossil fuel use

· Know how to save endangered species and limit human activities in an area

· Know the human effect on biodiversity

· Understand recycling and how to reduce human environmental impact

· Differentiate between  renewable and nonrenewable resources

· Understand types of human activities as having a positive or negative environmental impact

· Know the pluses and minuses of these impacts
· Know and differentiate between global warming and ozone depletion

Biochemistry
· Know the 4 major organic molecules and their building blocks
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· Synthesis builds and hydrolysis breaks things down

· Know the function of the 3d structure of a protein and what it means to be denatured

· Differentiate between an organic and inorganic molecule

· Know enzymes

· Know what affects enzyme activity

· Know the enzyme-substrate complex and enzyme specificity
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· Know pH and some common acids and bases
· Be able to read the pH scale

· Know how indicators are used

· Know Lugol’s/iodine, bromothymol blue, methylene blue, Benedict’s solution specifically

· Understand how pH affects the environment

Cells – Structure and Function
· Know the location and function of:
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· Cell membrane, cell wall, nucleus, mitochondria, vacuole, chloroplast, ribosome, endoplasmic reticulum (rough and smooth), and lysosome

· Be able to compare parts of a cell to human body systems

· Receptor molecules at the cell membrane allow cell communication

· Need complementary shapes
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· Organelles are suited for different functions

· Know the difference between single an multicellular organisms – compare and contrast

· Know where diffusion and osmosis occurs in the cell

· Know the role of diffusion, osmosis, and active transport

[image: image10.emf]
· Understand the basics of diffusion through a semi-permeable membrane and why some things can enter/exit and other things cannot

· Levels of complexity: Cell ( Tissue ( Organ (Organ system
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· Know organelles that carry out chemical reactions (eg: photosynthesis, cell respiration)

Cell Energy

· Plants take in carbon dioxide and release oxygen

· Heterotrophs do the opposite

· 6CO2 + 6H2O + light ( C6H12O6 + 6O2 (Photosynthesis)
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· C6H12O6 + O2 ( CO2 + H2O + 36 ATP (Aerobic cellular respiration)

· Know the difference between aerobic and anaerobic respiration

· Know the location of photosynthesis and respiration in the cell

· Know the difference between an autotroph and heterotroph

· Know guard cell regulation in leaves
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· Know how color of light, temperature, and light intensity affect photosynthesis

Reproduction

· Know the location and function of the following organs (female):
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· Uterus, Ovary, Oviducts (Fallopian Tubes), Vagina

· Know the location and function of the following organs (male):
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· Testis, Vas Deferens, Urethra

· Know testosterone as the male reproductive hormone and estrogen as the female reproductive hormone

· Know sperm and egg as sex cells for male and female

· Sex cells contain half of the genetic material of a body cell

· Know the 4 stages of the menstrual cycle

· Know the function of hormones: estrogen, progesterone, luteinizing hormone
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· Know the difference between internal and external fertilization and development

· Internal adaptations: placenta, amnion, umbilical cord

· Identify fertilization
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· Know the initial stages of development after fertilization

· Zygote(Mitosis (cleavage)(Cell differentiation (Growth

· Know where fertilization occurs and where implantation of the fertilized egg occurs
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· Understand how harmful substances taken in by a mother can affect the unborn fetus
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· Know the stages of mitosis and their importance
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· Know the difference between mitosis and meiosis

· Where in the body do they occur

· The end results of each

· Which is sexual reproduction and which is asexual reproduction

· What specific types of organisms use each type

· Number of chromosome each type results in

· Know the importance of crossing over during meiosis 
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· Know the different forms of asexual reproduction:

· Budding, Vegetative Propagation, Cloning, Regeneration, Binary Fission
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Genetics
· Know the process of genetic engineering
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· Differentiate between genetic engineering and selective breeding

· Be able to translate and transcribe a piece of DNA into a protein
· Understand the process of cloning
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· Understand ways that knowledge of human genes have improved medicine and raised concerns about its use
· Know how mutations apply to genetics

· Distinguish between insertion, deletion, and substitution
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· Know what causes mutations

· Know specific examples of human genetic disorders

· Understand how resistance develops and how it can be passed on through generations

· Know how gene expression can be affected by the environment
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· Know the 4 bases and their complement: A, T, C, G
· Differentiate between DNA and RNA

Evolution
· Understand what an adaptation is and be able to give specific examples of them
· Know what happens when an organism CANNOT adapt to it’s environment

· Know what selective breeding is and be able to cite specific examples (dog breeds, etc)

· Know the advantages and disadvantages of it

· Know what evolution is and understand it’s basic mechanisms

· Darwin’s influence (survival of the fittest/natural selection, struggle for existence, natural variation, overpopulation)
· Understand the influence of sexual reproduction on evolution

· Understand the relationship of mutations and evolution

· Know how new species can emerge

· Understand variation and how it affects evolutionary change

· Evidence of evolution

· Be able to identify structural similarities between organisms and understand the evolutionary basis behind it
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· Be able to identify biochemical similarities between organisms (DNA, proteins, etc)
· Be able to read and interpret an evolutionary tree
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· Understand resistance over generations (bugs/pesticides, diseases/antibiotics)
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· Be able to read and interpret a dichotomous key
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· Be able to write a dichotomous key

· Know the basics of ‘early life’

· Single-celled organisms ( multicellular organisms ( increased diversity
Human Body Systems
· Know SPECIFICALLY how organ systems work together to maintain homeostasis
· Blood sugar regulation

· Heart rate/breathing rate

· Body Temperature
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· Others
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· Know how a feedback mechanism (negative feedback) works

· Know that cells in the body communicate through hormones and chemicals

· Know how the terms absorption, digestion, circulation, diffusion, and synthesis apply to the human body

· Know the main organs of the excretory, respiratory, circulatory, digestive, nervous, endocrine, immune, muscular, and reproductive systems and what their purpose is

· Be able to identify these visually
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· Understand how the immune response works
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· Know the role of different cells (white blood cells, phagocytes, etc)

· Understand the possible complications with a transplant

· Know how a vaccination works and how it helps resist infections

· Ways to prevent infectious diseases

· Know what AIDS is and how it affects the body

· Know what a pathogen/antigen is

· Understand the structure of a neuron and how it functions
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· Know how neurons communicate with each other and how interference can occur

· Know how hormones affect the body

· Specificity of a hormone to a receptor (target cell/organ) 
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· Know insulin, glucagon for blood sugar regulation

· Know the role of estrogen/progesterone/testosterone
