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SCIENTIFIC METHOD

Aug. 29 - 30
Questions
class notes

1.
Importance

2.
Kinds

a)
qualitative

b)
quantitative

c)
traits

d)
secondary or experimental ????

[Christmas present activity or “black boxes.”]

Maps

1.
Teach tree map


a)
classify question types

Sep. 03 - 06
Map
class notes

1.
Double Bubble (Compare and contrast)

Research

1.
Pure science

2.
Experiments


a)
Formal [standard & fancy] write up


b)
Format

(i)
Questions

(ii)
Hypothesis

(iii)
Variables

•  independent

•  dependent

•  controlled

(iv)
Material

(v)
Procedure

(vi)
Results


•
qualitative


•
quantitative (use tables for collating data


•
graphs

(vii)
Analysis

Sep. 09 - 13
Graphing
class notes

1.
Parts of a Graph

a)
x axis is independent; y is dependent

b)
label and units on each axis

c)
even increments across each axis

d)
explanatory title

e)



Scientific Method
Physical Science

Distinguish between science and technology
p. 4 - 11
Distinguish among the facts, theories, and laws

Explain the roles of models and mathematics in 

scientific theories and laws

Measurement and Data
Physical Science

Interpret line graphs, bar graphs, and pie graphs
p. 20 - 33

Identify significant figures in a calculation

Use scientific notation and significant figures in

problem solving

Explain the difference between precision and 

accuracy


Sept. 11 - 15
Ecology Overview


Why is studying organisms important?
“Storm over Amazon”

Succession
“Krakatau”

What is ecology?
Tobin, ch ?

Interrelationships; cycles; systems
Ecology, ch 1
Sept. 18 - 22
Ecology Details


Photosynthesis
Biology; p. ?
Aerobic cellular respiration
Biology; p. ?

EARTH SCIENCE

Sept. 25 - 29
Constellations
Earth Science

Explain why the positions of the constellations change 
p. 670 - 678

throughout the year

Compare and contrast absolute magnitude and apparent 

magnitude

Describe how parallax is used to determine distances

Memorize approximately ten major constellations, significant 

stars, and deep sky objects

October 2 - 6
Stellar Evolution
Earth Science
Describe how energy is produced in the sun
p. 679 - 683

Recognize that sun spots, prominences and solar flares

are related

Explain why our sun is considered an average star and 

how it differs from stars in binary systems

Diagram how the stars are classified
p. 684 - 690

Relate the temperature of a star to its color

Outline the evolution of a star through all stages of its

development

Describe a galaxy and list the three main types of galaxies
p. 691 - 697

Identify several characteristics of the Milky Way Galaxy

Explain how the big bang theory explains the observed 

Doppler shifts of galaxies

Oct. 9 - 10
Gravity
Physical Science

Describe the cause of gravity
p. 266 - 267

Calculate the gravitational force between 2 objects
p. 271 - 272

Describe how gravity relates to paths of objects in the

universe

Oct. 11 - 20
Solar System
Earth Science

Describe Earth’s shape and list physical data about earth
p. 614 - 622

Compare and contrast the rotation and revolution of the

earth

Demonstrate how earth’s revolution and tilt cause seasons to 

change on earth

Demonstrate how the moon’s phases depend on the relative 
p. 623 - 631

positions of the sun, the moon, and earth

Describe why eclipses occur, and compare lunar and solar 

eclipses

Hypothesize what surface features of the moon tell us about 

its history

List and discuss new information about the moon discovered  
p. 632 - 634

by the Clementine spacecraft

List two facts about the moon’s south pole that may be 

important to future space travel

Oct. 23 - 27
Earth History
Earth Science

List the conditions necessary for fossils to form
p. 322 - 333


Describe the process of fossil formation

Explain how fossil correlations is used to determine rock ages

Discuss the meteorite-impact hypothesis of dinosaur extinction
p. 334 - 337

Evaluate several other hypotheses about dinosaur extinction

Describe several methods used to date rock layers relative to 
p. 337 - 342

other rock layers

Interpret gaps in the rock record

Give an example of how rock layers may be correlated with 

other rock layers

Compare and contrast absolute and relative dating of rocks
p. 344 - 347

Describe how isotope half-lives are used to determine a 

rock’s age

Oct. 30 - Nov. 3
Geologic Time
Explain how geologic time is divided into units
p. 354 - 363

Relate organic evolution to divisions on the geologic time

scale

Describe how plate tectonics affects organic evolution

Recognize how humans have contributed to extinctions
p. 364 - 365

Nov. 6 - 17
Rocks
Differentiate between a rock and a mineral
p. 84 - 89

Describe the rock cycle and the changes that a rock may 

undergo

Recognize magma and lava as materials that cool to from
p. 90 - 96

igneous rocks

Contrast the formation of intrusive and extrusive igneous rocks

Contrast granite and basaltic igneous rocks

Describe conditions that cause metamorphic rocks to form
p. 97 - 100

Classify metamorphic rocks as foliated or nonfoliated

Explain how sedimentary rocks form from sediments
p. 101 - 107

Classify sedimentary rocks as detrital, chemical, or organic

in origin

Realize that new technologies are enabling companies of today
p. 108 - 110

to solve problems caused by mining operations of the past

Describe the process of cogeneration, and show how it is 

beneficial

Nov. 20 - Dec. 8
Weather
Explain the role of water vapor in the atmosphere and how it
p. 420 - 431

affects weather

Describe how clouds form and how they are classified

Compare the development of rain, hail, sleet, and snow

Describe the weather associated with fronts and high and low 
p. 432 - 439

pressure areas

Explain how low pressure systems form at fronts

Relate thunderstorms to tornadoes

Explain the collection of data for weather maps and forecasts
p. 440 - 443

Explain the symbols used in a weather station model

Describe human activities that alter the weather
p. 444 - 446

Describe why many cloud seeding experiments are not 

successful

Climate
Describe what determines the climate of an area
p. 450 - 457

Explain how latitude and topographic features affect the 

climate of a region

Describe the Koppen Climate Classification System
p. 458 - 461

Describe how organisms adapt to particular climates

Discuss what causes seasons
p. 464 - 469

Describe how El Nino affects the climate

Describe past climatic changes and the evidence that is used

to them identify them

Explore possible causes of climatic change

Differentiate between the greenhouse effect and global warning

Discuss some human activities that add carbon dioxide to 
p. 470 - 472

atmosphere

List ways we can reduce the amount of carbon dioxide in the 

atmosphere


PHYSICAL SCIENCE



Physical Science

Dec. 11 - 19
Pressure
TOPS:  Pressure  

Explain how force and area relate to pressure

Use Pascal’s and Bernoulli’s principles and

Boyle's’ and Charles’ Law to predict and describe

pressure in systems

Perform calculations for each of the laws and

principles relating to buoyancy
Jan. 2 - 5
Buoyancy
TOPS:  Buoyancy

Explain how forces interact to produce buoyancy

Use Archimedes’ principle to describe buoyancy

Relate density to buoyancy
Jan. 8 - 19
Electricity
Physical Science

Indicate which pairs of charges will repel and
p. 430 - 436
which will attract

Describe factors affecting strength of electric

force

Describe characteristics of the electric field due

to a charge

Describe how batteries produce voltage
p. 437 - 445
Explain how a potential difference produces a 

current in a conductor

Define resistance

Use Ohm’s Law to calculate current, resistance,

and voltage

Distinguish between conductors, semiconductors,

superconductors and insulators


Explain 4 unique sources of electric current


Use schematics to represent circuits
p. 446 - 459

Distinguish between parallel and series circuits

Calculate electric power

Explain the function and mechanisms of fuses and 

circuit breakers

Jan. 22 - 26
Magnetism
Physical Science

Recognize that like magnetic poles repel and unlike 
p. 460 - 436
magnetic poles attract

Describe the magnetic field around a permanent magnet

Explain how compasses work

Describe the orientation of the earth’s magnetic field

Describe how magnetism is produced by electric 
p. 468 - 473
currents

Interpret the magnetic field of a solenoid and of an 

electromagnet

Explain the magnetic properties of materials in terms

magnetic domains

Explain how galvanometers and electric motors work

Describe the conditions required for electromagnetic
p. 474 - 480
induction

Apply the concept of electromagnetic induction to 

generators

Explain how transformers increase or decrease

voltage across power lines

Jan. 29 - Feb. 2
Chemical Bonding
Physical Science

Distinguish between compounds and mixtures
p. 108 - 114
Relate chemical formula of a compound to the relative 

number of atoms or ions present

Use models to visualize a compound's chemical structure

Describe how chemical structure of a compound affects

its properties

Explain why atoms sometimes join to forms bonds
p. 115 - 122
Explain why some atoms transfer their valence electrons

to form ionic bonds while other atoms share valence 

electrons to form covalent bonds

Differentiate between ionic, covalent and metallic bonds

Compare properties of substances with different types of 

bonds

Feb. 5 - 9
Acids & Bases
Physical Science

Compare ad contrast acids and bases
p. 199 - 206
Relate the pH of a solution to the concentration and 

strength of a dissolved acid or base

Identify the products of neutralization reactions
Recognize several acids and basic substances commonly
p. 207 - 212
found in homes

Explain how soap is made and why it can remove dirt and 

grease

Describe the acidic or basic characteristics of other 

household items

Feb. 12 - 16
Organic chemistry
Physical Science

Describe how carbon atoms bond covalently to form organic 
p. 129 - 136
compounds

Identify the names and structures of groups of simple organic

compounds and polymers

Identify what the polymers essential for life are made of

Feb  20 - 28
Waves
Physical Science

Recognize that waves transfer energy 
p. 354 - 364

Distinguish between mechanical waves and electromagnetic

waves

Explain the relationship between particle vibration and 

wave motion

Distinguish between transverse waves and longitudinal waves

Identify the crest, trough, amplitude, and wavelength of
p. 365 - 373
a wave

Define the terms frequency and period.

Solve the problems involving wave sped, frequency, and 

wavelength

Describe the Doppler effect

Describe how waves behave when they meet an obstacle, pass
p. 374 - 380
into another medium, or pass through another wave

Explain what happens when two waves interfere

Distinguish between constructive interference and destructive 

interference

Explain how standing waves are formed

Mar  5 - 9
Light & Optics
Physical Science

Recognize that light has wave and particle characteristics 
p. 399 - 405

Relate energy of light to electromagnetic frequency

Describe different parts of the electromagnetic spectrum

Explain how electromagnetic waves are used in communication,

medicine, and other area.

Describe how light reflects of smooth and rough surfaces
p. 406 - 411

Explain the laws of reflection

Show how mirrors form real and virtual images

Explain why objects appear to be different colors

Describe how colors may be added or subtracted

Describe how light is refracted as it passes between mediums
p. 412 - 418

Explain how fiber optics use total internal reflection

Explain how converging and diverging lenses work

Describe the function of the eye

Describe how prisms disperse light and how rainbows work


LIFE SCIENCE


Ecology
Mar. 12 - 16
BIOSPHERE (45)
Explain the relationship between ecology and the 
p. 814 - 818
biosphere.

Distinguish between ecology and conservation.

Identify and explain the importance of the factors that 
p. 819 - 823
determine climate

Discuss the importance of climate, soil, light, and minerals

to living things

Discuss primary and secondary succession
p. 824 - 827
Describe the special feature of island biogeography

Define the term biome
p. 828 - 831
Describe the climates and organisms typical of the major 

biomes: tropical rain forest, desert, chaparral, grassland,

temperate forest, taiga, tundra

Describe the major zones of the marine biome
p. 832 - 837
Explain the ecological importance of estuaries and wetlands

Describe the ways animals obtain food and adapt to conditions 

in freshwater environments

Mar. 19 - 22
ECOSYSTEM DYNAMICS (46)

Relate trophic levels and food webs to the flow of energy 
p. 840 - 818
in a community

Explain the importance of ecological pyramids

Describe the biotic and abiotic processes involved in the  
p. 848 - 849
water cycle

Describe how photosynthesis and respiration form the carbon 
p. 849 - 851
and oxygen cycles

Explain how fossil fuels result from ancient photosynthetic 

organisms

Identify the importance of nitrogen compounds in organisms
p. 852 - 855
Discuss the ways in which nitrogen can be cycles between

Organisms and the abiotic environment

Mar. 23 - 30
POPULATION ECOLOGY (47)

Describe the work of population ecologists 
p. 858 - 861
Explain the role of limiting factors in determining population 

size

Describe the concept of exponential growth in a population
p. 862 - 865
Explain the idea of carrying capacity

Relate the ideas of carrying capacity, density-dependent
p. 866 - 869
limiting factors, and the S-shaped growth curve.

Discuss the ways density-dependent and density-independent

factors limit population growth.

Describe the factors that have affected the rate of human 
p. 870 - 871
population  growth throughout history

Apr. 9 - 20
Classification (16)

Explain why scientific names are more useful to scientists 
p. 276 - 278

than common names

Describe the background of the modern classification system

Describe the organization of the modern classification 
p. 279 - 282
hierarchy


Explain how to write a scientific name correctly

Describe the various types of information used to determine 
p. 283 - 285
the classification of organisms

Discuss critically some of the difficulties in establishing 

taxonomic relationships

Use a family tree to determine relationships among organisms
p. 286 - 287
Use--and build--a dichotomous key to identify an organism
p. 288 - 289

Plants
Apr. 23 - 26
PLANT KINGDOM (21)

Compare and contrast the characteristics of plants with their 
p.360 - 366
ancestors

Discuss plant evolution and plant adaptations to life on land

Describe the differences between vascular and nonvascular 
p. 367 - 369
plants

Give examples of adaptations that led to plant diversity

Discuss how plants are classified
p. 370 - 374
List examples of plants belonging to the major classification 

groups

Identify the roles of plants in the ecosystem
p. 375 - 378
Explain the importance of plants to the biosphere and humans

Apr. 27 - May 4
SEEDLESS PLANTS (22)

Identify some characteristics of mosses 
p.382 - 387
Describe the life cycle of mosses

Discuss the characteristics of liverworts and hornworts
p. 388 - 389
Compare and contrast liverworts, hornworts, and mosses

Describe the characteristics of seedless vascular plants
p. 390 - 391
Compare whisk ferns, club mosses, and horsetails

Describe the characteristics of ferns
p. 392 - 393
Explain the life cycle of ferns

May 7 - 11
PLANT STRUCTURES (23)

Discuss the structure and function of cells and tissues in plants
p. 396 - 402
Describe the structure and function of roots, stems, and leaves
p. 403 - 407
Explain the theory of water movement in xylem
p. 408 - 411
Explain the hypothesis about the movement of sugar in phloem

Give examples of the diversity of seed plants
p. 412 - 413
May 14 - 18
REPRODUCTION IN SEED PLANTS (24)

Explain the importance of seeds
p. 416 - 419
Discuss the structure and function of seeds in gymnosperms

and angiosperms

Summarize the life cycle of gymnosperms
p. 420 - 421
Describe the structure of flowers
p. 422 - 427
Summarize the life cycle of angiosperms


Give examples of ways in which plants reproduce asexually
p. 428 - 431
May 21 - 25
GROWTH AND RESPONSE IN PLANTS (25)

Describe the process of seed germination
p. 434 - 437
Explain where primary growth occurs in plants

Explain the process of secondary growth in plants
p. 438 - 441
Give examples of the uses of wood
p. 442 - 443
Describe two kinds of wood

Discuss the functions of several plant hormones
p. 444 - 447
Describe several ways in which plants respond to 
p. 448 - 451
environmental stimuli
May 29 - June 14
Plant Projects & Foundations Capstone Essay
page   


