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Science-In-A-Crate

From digging for dinosaur bones to balancing a budget or learning about
light, each trunk-sized "crate" contains everything you need to bring
science and math to life in any learning environment. Science-In-A-Crate
uses seven highly visual, hands-on and minds-on activities to illustrate how
science is used in everyday situations, all directly linked to Alberta
curriculum.

Crates are self-contained—they include everything you need to conduct
science learning activities—including an activity guide with detailed, step-
by-step instructions for each activity.

Visit www.sciencealberta.org for a complete listing of the crates available
or call 403-220-0077 for a program guide.

Wonderville.ca

Step inside the whimsical world of Wonderville.ca, where colourful
characters and enchanting environments stimulate learning through
exciting online activities.

Wonderville.ca is an award-winning web site that makes science relevant,
fun, and accessible to children, youth and families. VWWonderville.ca is
chockfull of world-class science content in a format that children and
youth want to use—exciting digital activities, printable experiments,
career videos and hidden science facts. The intriguing and engaging
activities directly meet Alberta science curriculum knowledge outcomes
from Grades 3 to 7.

Surf to Wonderville.ca to engage in the experience.
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In this unit students will get a chance to explore the concepts of time and
patterns by studying the relational changes of the Sun, Moon and stars.
Students will discover how these celestial bodies influence each other and
their daily lives.

Topic C: Sky Science
(Suggested time: 5-6 weeks)

This unit is best done in the fall when the nights are long and not too
cold, but it can also be done in February, as winter skies are often the
clearest for star gazing. Much of the data collection for this unit will need
to be done at home in the evening. Therefore, a letter home, requesting
parental assistance with this type of homework, is a good idea. Flexibility
is an important part of the long-range planning for this unit.A flexible
class schedule will allow for certain activities to be done when you have a
clear day, such as observing the reflection of the sun.

If a class night-viewing of the sky is planned, it could be as part of a whole
school event. If it’s a class event, parent volunteers could be recruited to
help. A local astronomy club could be invited to bring a variety of
telescopes and binoculars on tripods. Check your local observatory for
free evening night-sky guided viewing.
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The sky has always been a source of wonder and inspiration for us.We
have ancient rock paintings and bone carvings, Egyptian hieroglyphs and
Babylonian cuneiform records that document our earliest fascination with
the luminous objects that appear overhead in the daytime and nighttime
skies.We no longer look to these as gods who control our destinies but
feel humble, nonetheless, when we consider the vast distances between
objects in space, and what a minuscule part of the universe our solar
system represents. Our star, the Sun, is only one of 1011 stars in our
galaxy (the Milky Way galaxy) and, as far as we can tell at present, the
universe contains individual galaxies numbering in the billions!

Our ability to detect and count galaxies in deep space has been greatly
enhanced by the Hubble Space Telescope. The Hubble Telescope is
situated in orbit high about the thick layer of Earth’s atmosphere, so it can
detect things at a distance with far greater clarity than telescopes at
ground level. This state-of-the-art telescope that also sends us exceptional
pictures of objects closer to home, like the giant planets Jupiter and
Saturn, is the latest in a long line of instruments and observing techniques
astronomers have developed to expand our knowledge of the universe.
Traditional telescopes magnify and focus images using visible light, but
there are also telescopes that “see” the universe at infrared, radio and
even X-ray wavelengths. Astronomers can analyze the energy emitted or
reflected by gaseous objects in space (stars, nebulae, planetary
atmospheres and comet tails) to determine their chemical make-up. And
we have sent probes with and without crews to planets and satellites
within our own solar system, bringing back rocks from the Moon, contour
mapping the surface of Venus, analyzing samples of Martian soil for signs of
life, and discovering planetary rings, an active volcano and a host of moons
around Jupiter and Saturn that are completely undetectable from Earth.

We have come a long way from the ancient belief that the Earth is the
centre of the universe around which all else revolves. And yet, when you
go outside and observe the motions of the Sun, Moon, planets and stars
for any length of time, it is easy to see how our ancestors came to this
erroneous conclusion—everything in the sky appears to be circling the
Earth! Each morning the Sun rises in the east, travels across the southern
half of the sky in a great arc and sets in the west. And at night the planets,
individual stars and constellations (groups of stars that form an identifiable
“picture”) follow a similar routine.As convincing as the illusion is that the
Earth holds still while everything goes around it, in actuality the effect is
brought about because Earth is spinning from west to east, completing
one rotation every 24 hours with respect to the Sun.

On Earth’s surface, we experience alternating periods of light and dark
(day and night). If the Earth’s axis of rotation through the North and
South poles were oriented straight up and down with respect to the
plane of the Earth’s orbit, we would have |12 hours of day and 12 hours of



Figure 1.
Earth’s orientation to the Sun.

Figure 2.
Daily path of the Sun across the
sky.

Figure 3.
Sun’s height in the sky.
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N night all year long. But
we live on a lopsided
planet with its axis tilted
23.5° off to one side, so
we get a lopsided
distribution of daylight
hours over the course
of the year (see Fig. I).

March 21

S

September 21

As Earth travels around its orbit, the North and South poles point away
from the Sun to varying degrees at different times of the year, creating the
seasons. In the northern hemisphere, our pole points most directly away
from the Sun on December 21, the shortest day of the year (winter
solstice): we see only 7 to 8 hours of sunlight in Alberta (7 in the extreme
north of the province, 8 in the far south). Due to the minimal hours of
daylight and the low angle of the Sun in the southern sky, our winter
climate is extremely cold. Just the opposite conditions exist six months
later, when the North Pole points toward the Sun. On June 21, the longest
day of the year (summer solstice), the noonday Sun is high in the sky and
we experience over |6 hours of warm summer sunlight (see Fig. 2). And
on two days of the year,
i March 21 (vernal
T Sepenter21 equinox) and September
J, Decemeer2t 9| (autumnal equinox),
the Earth is situated
s such that we receive
exactly 12 hours of
daylight and 12 hours of
w darkness.

You can keep a daily record of the Sun’s direction and height in the sky by
constructing a simple sundial or sun stick (gnomon).Watch the shadow
cast by the upright.You will see the longest shadows in the morning and
evening and the shortest shadow at noon. If you mark the position of the
top of the shadow at

Q noon over the course of
several weeks, you will
see the shadow get
shorter and shorter as
you approach June 21,
then begin to lengthen
again (see Fig. 3).

Gnomon

June 21 December 21

Earth is not the only object illuminated by the Sun’s light. In fact, all the
objects in our solar system—the Moon, asteroids, comets, the planets and
their moons—are visible to us courtesy of the Sun. If you use a small
telescope or a pair of high-power binoculars, you can sometimes see the
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Phases of the Moon.
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planet Venus (the brightest star-like object in the nighttime sky) as a fat
crescent, proving it shines by reflected light.

Of course, the Moon provides us with a much closer, more spectacular
demonstration of reflected sunlight. It orbits the Earth once every 29.5
days, with varying amounts of its illuminated surface visible from Earth at
different positions in its orbit. Although the effect is all a matter of
perspective, we say the Moon is “going through its phases.” At new moon,
we can’t see the Moon at all for about three days because it is situated in
the same direction as the Sun. (Note: Never stare directly at the Sun or
look at the Sun through a telescope unless it is equipped with a proper
safety filter.) When the Moon continues in its orbit, it appears as a thin
crescent just above the western horizon at sunset, then appears to grow
in girth (waxes), night after night until it reaches full moon at the opposite
side of its orbit a half month after new moon.Then, from our perspective,
it appears to shrink in girth (wanes) from day to day, until it reaches new
moon again. (We often miss seeing the Moon in its waning phases because
it is in the sky during the daytime for most of this period and not easily
spotted.) There are several designations for the size and shape of the
phases between new moon and full moon (see Fig. 4).

0 CCOOOD®

N‘evs( moon Waxing First Waxing Full Waning Third Waning
(invisible) crescent quarter gibbous moon gibbous quarter crescent

The best time to view features on the Moon is during the partial phases
when the sunlight hits the lunar craters and mountains at an angle and
casts distinct shadows.

Craters—the ancient sites of gigantic, explosive meteor impacts—are the
most outstanding features on the lunar surface. Astronomers have also
found excitingly unique and exotic conditions on the surfaces of each of
the planets in our solar system (Mercury,Venus, Earth, Mars, Jupiter,
Saturn, Uranus, Neptune and Pluto, in order of increasing distance from
the Sun).

* Mercury’s surface temperature is hot enough to melt lead.

* Venus has a poisonous atmosphere that is dense enough to crush space
probes as they descend toward the planet’s surface.

* Mars, “the red planet,” sports the largest volcano in the solar system
(Olympus Mons); a long deep canyon that puts our Grand Canyon to
shame; white polar caps covered in frozen water and dry ice (frozen
carbon dioxide) and two small, cratered moons named Phobos and
Deimos.

* Jupiter, a gaseous planet almost massive enough to radiate light and
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count as a star in its own right, is the largest of the planets and is
prominent in the nighttime sky flanked by four of its largest moons.
When the Voyager spacecraft flew by Jupiter, we found each of these
moons has its own unique character. For example, lo has the only known
active volcano in the solar system not on Earth, and Europa appears to
have a cracked, frozen surface that covers a vast liquid ocean.

* Saturn, another “gas giant” has a complex set of ice particle rings
circling its equator, and an impressive entourage of moons, including
Titan, the largest moon in the solar system.

* Uranus turns about an axis that is tilted through 98°. It appears to spin
laying on its side!

* Neptune is so far out and so cold that substances that are gases on
Earth (e.g., oxygen, nitrogen, methane) are frozen solid on its surface.

* Pluto is so small that some astronomers refer to it as nothing more
than an overgrown asteroid that should never have been classified as a
planet in the first place. It is certainly on the same scale as the larger
moons within the solar system.

Mercury,Venus, Mars, Jupiter and Saturn are easy to see with the unaided
eye if you know where to look. In fact, they are as bright as (in Venus’
case, even brighter than) the most luminous stars in the sky. If the
diversity we see among the planets of our own solar system is any
indication of the vast range of conditions we will encounter as we move
farther into space, we have a truly fascinating future of exploration ahead
of us.
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The following general and specific learner expectations have been taken
directly from the 1996 Elementary Science Program of Studies. The
specific learner expectations (SLEs) are referred to by number in the
second column of the activities table.

General Learner Expectation

Students will be able to:

Observe, describe and interpret the movement of objects in the sky, and
identify pattern and order in these movements.

Specific Learner Expectations

Students will be able to:

Recognize that the Sun and stars emit the light by which they are
seen, and that most other bodies in space, including the Earth’s Moon,
the planets and their moons, comets and asteroids, are seen by
reflected light.

Describe the location and movement of individual stars and groups of
stars (constellations) as they move through the night sky.

Recognize that the apparent movement of objects in the night sky is
regular and predictable, and explain how this apparent movement is
related to Earth’s rotation.

Understand that the Sun should not be viewed through a telescope,
light filter or directly without taking proper safety precautions.

Construct and use a device for plotting the apparent movement of
the Sun over the course of a day; e.g., construct and use a sundial or
shadow stick.

Describe seasonal changes in the length of the day and night and in
the angle of the Sun above the horizon.

Recognize that the Moon’s phases are regular and predictable, and
describe the cycle of its phases.

lllustrate the phases of the Moon in drawings and by use of
improvised models. An improvised model might involve such things as
a table lamp or a sponge ball.

Recognize that the other eight known planets that revolve around the
Sun have characteristics and surface conditions that are different from
the Earth, and identify examples of those differences.

. Recognize that Earth and other planets have moons, and identify

examples of similarities and difference in characteristics of those
moons.



Cross-curricular
Connections

Children’s
Alternative
Frameworks

\ L
Y
-9
. .~ >
science &

www.sciencealberta.org @ I be rta
FOUNDATION

I'l. ldentify technologies and procedures by which knowledge about
planets and other objects in the night sky have been gathered.

12. Understand that Earth, the Sun and the Moon are part of a solar
system that occupies only a tiny part of the known universe.

Language Learning
* Research planets, moons, and technology.

* Create posters, audio-visual or computer assisted presentations (for
example, PowerPoint).

Art

* Paper-maché models of Sun, Moon and planets.

Mathematics
* Measure, chart and graph the angle of the Sun and the length of the day.
* Add and subtract time.

This topic is also related to the grade 4 unit Light and Shadows.

Some of the alternative frameworks students operate under include:

* the objects in the sky move, not the Earth (e.g., the Sun goes up and
down and around the Earth);

* the Earth is closer and farther away from the Sun during different
seasons;

* the shadows are longest at noon; and

* the Moon is “larger” when it is “closer” to the Earth at moonrise.

It is important to try the preliminary activities suggested for this unit in
order to see what alternative ideas students bring to this unit.
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Classroom teachers have identified the following activities that may be
done to address the Specific Learner Expectations (SLEs) in the Program
of Studies.The list is not prescriptive and teachers may select activities
that are most appropriate for their students.

Activities have been listed under two headings: Key Activities and

Extension Activities. Key activities are supported by authorized resources
and identify “powerful and practica
expectations. Extension activities represent alternative ways of achieving
or supporting learner expectations.

means for achieving learner

Key Activity SLE Print Resources Essential Materials Comments
Describing and Earth, Moon and Stars Teacher’s  paper, pencil This introductory activity is
drawing initial Guide, Activity 2,The Earth’s done to determine students’
ideas about the Shape and Gravity, p. 9 prior knowledge.
Earth and space
Investigating 5 Innovations in Science, Level 6, small Mylar or steel The size of the hole must be
movement of the Sky Science (Star Light, Star mirrors, Plasticine, tape, kept small. A sunny day is
Sun Bright), p. 23 black construction paper, required to track the path of the
Explorations in Science, Level 6, sc.lssors;:.o not use Su:.IWZI:rT:hg: sstudents must
Cosmic Connections (Tracking the mirror chips not fookat the sun.
Sun), p. 15
Observing 6 Innovations in Science, Level 6, thin sticks or dowels, Begin the activity early in the
shadow changes Sky Science (Sun Time), p. 27 chalk morning on a bright, sunny day.
over time Explorations in Science, Level 6,
Cosmic Connections (High Noon),
p. 17
Observing 3,7,8 Explorations in Science, Level 6, Requires long-term observation
movement and Cosmic Connections (The Moon and record keeping.
faces of the on the Move), p. 23
Moon Earth, Moon and Stars Teacher’s The series of activities helps
Guide, Activity 3, Observing the explain student observations.
Moon, p. 17
Creating a model 7 Innovations in Science, Level 6, bright light source, clean, Begin this activity a few weeks

of lunar phases

Sky Science (One Lunar Lap),
p- 16

Explorations in Science, Level 6,
Cosmic Connections (A Changing
Face), p. 19

Earth, Moon and Stars Teacher’s
Guide, Activity 4, Modelling Moon
Phases and Eclipses, p. 25

white volleyball

before the onset of a new lunar
cycle. It requires long-term
observation and record keeping.
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Key Activity SLE Print Resources Essential Materials Comments
Creating a model 2,3 Explorations in Science, Level 6, overhead projector Several observations of stars
to explain star Cosmic Connections (Star Shift), should occur before this activity
movement p- 30 is done. Send a letter home.
Innovations in Science, Level 6, blackline masters 4 and 5,
Sky Science (Where, Oh Where?), (in Innovations, Sky Science
p- 30 Teaching Notes)
Using models to 6 Explorations in Science, Level 6, globe, Plasticine, pin or
interpret changes Cosmic Connections (The Earth  toothpick
in day length and in Space), p. 25
seasonal changes
Constructing 6 Explorations in Science, Level 6, wood, nails, screws, eye
instruments to Cosmic Connections (Can You screws, glue, washers,
measure the Measure Up?), p. 36 string
Sun’s altitude
Observing 10 Innovations in Science, Level 6, Styrofoam ball, coloured Requires teacher to make a
another planet’s Sky Science (Mission to Moon fabric, coloured thread, “Moon” from supplies with a
moon X),p.-8 toothpicks, nails, sparkles, multi-featured surface. It’s best if
etc. the Moon can be suspended
outside. Students may decide to
use binoculars, telescope,
camera, flashlight, etc.
Building a [,4, 11 Innovations in Science, Level 6, shoe box, aluminum foil, Looking directly at the Sun will
sunscope to Sky Science (Spot the Sun), p. 20  black construction paper, severely damage your eyes.
make safe, . . . white paper, scissors, tape, Students should not “shine”
Lo Innovations in Science, Level 6, .
indirect needles sunlight towards other students’

observations of
the Sun

Sky Science (Star Light, Star
Bright), p. 64

Explorations in Science, Level 6,
Cosmic Connections (Sun-
Camera), p. 12

Solar System Teacher’s Guide by
D. Finsnad.

large paper, markers

eyes.
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Extension
Activity SLE Print Resources Essential Materials = Comments
Investigating 3 Earth, Moon and Stars Teacher’s  large sheets of paper or This activity is suitable to use as
ancient models Guide, Activity |,Ancient Models ~ cardboard, crayons or an introduction to the unit.
of the world of the World, p. 3 markers
Investigating our | Explorations in Science, Level 6, flashlight, materials such
ability to see in Cosmic Connections (Becoming a  as cloth, balloons and
the dark Sky Detective!), p. 10 cellophane in a variety of
colours
Projecting an I Innovations in Science, Level 6, telescope, binoculars Caution: Students must not
image of Sky Science (Spot the Sun, look directly at the Sun.The
sunspots Extending the Experience), p. 22 telescope or binoculars are used
to project an image, not for
student viewing. This activity
should be used as a
demonstration and only done
with close supervision.
Making detailed | Innovations in Science, Level 6, binoculars, telescope,
drawings of the Sky Science (Extending the paper, pencils
Moon’s surface Experience), p. 19
Making star 2,3 Earth, Moon and Stars Teacher’s  black construction paper,
clocks Guide, Activity 5, Making a Star gold stars or yellow stick-
Clock, p. 33 on labels, masking tape,
hole punch, paper
fasteners, scissors
Using star maps 3,12 Earth, Moon and Stars Teacher’s  black paper, gold stars or An alternate source for star
to interpret the Guide, Activity 6, Using Star yellow stick-on labels, maps is the periodical Science
night sky Maps, p. 41 masking tape and Children published by the
National Science Teachers’
Association.
Making and 12 Explore! A Book of Science. black paper, silver pens, Create pictures of the universe

interpreting

planetary models

Student Resource Book 6,
p. 40-43.

white-out, coloured
markers

and galaxy following the
photographs by using white-out
on black paper and colouring it.
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Extension
Activity SLE Print Resources Essential Materials ~ Comments
Inventing an 9 The Telus World of Science, Students research a given
“alien” Calgary, no longer runs the planet or moon and then
annual Invent an Alien contest. construct an alien that may
However, they do have be able to live on the planet
resources and materials on or moon.
their website so you can run
the competition at your
school.
http://www.calgaryscience.ca/n
ew/educators/specialevents/inv
entalien.php
Turning the Innovations in Science, Level 6 materials used throughout
classroom into a (The Sky’s the Limit), p. 39 the theme
planetarium
Observing the | Explorations in Science, Level 6, cardboard, clear
varying Cosmic Connections (Starlight, cellophane, tape or glue

brightness of
stars

Starbright), p. 28
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For a broader discussion of science classroom assessment techniques see
Assessing Student Learning in the introduction of this publication on p. I5.
Good places to begin looking for the unit-related ideas are Explorations in
Science assessment handbooks, Innovations in Science teaching notes, Unit
tests and Portfolio ideas, Alberta Education sample tests at
www.education.gov.ab.ca and Alberta Assessment Consortium at
www.aac.ab.ca

AIMS — Out of This World, 1991. ISBN 1-881431-43-6.

Bailey, Donna. Facts About Series, Far Out In Space. Austin, Texas: Steck-
Vaughn, 1991.1SBN 0-8114-2525-8.

Bailey, Donna. Facts About Series, Looking At Stars. Austin, Texas: Steck-
Vaughn, 1991.ISBN 0-8114-2522-3.

Bailey, Donna. Facts About Series The Near Planets. Austin, Texas: Steck-
Vaughn, 1991.1SBN 0-8114-2523-1.

Brooks, W. Sky Science and Beyond.Western Space Ed. Network, Inc., 1999.

Campbell, Steve et al. Explorations in Science, Level 6, Cosmic Connections.
Don Mills, Ontario: Addison-VVesley, 1993. ISBN 0-201-88169-1.

Davies, Kay and Wendy Oldfield. Day and Night. East Sussex, England:
Wayland, 1992. ISBN 0-7502-0311-0.

DeBruin, Jerry. School Yard-Backyard Cycles of Science. Carthage, lllinois:
Good Apple, 1989. ISBN 0-86653-489-X.

Dickenson, Terence. Exploring The Night Sky. Camden East, England: Camden
House, 1987.

Dickenson, Terence. Exploring the Sky By Day. Camden East, England:
Camden House, 1988. ISBN 0-920-656-7 4.

Explore! A Book of Science Student Resource Book 6.Addison-VVesley.
ISBN 0-201-56069-0.

Finsnad, D. Solar System Teacher’s Guide. 1988. ISBN 0875047637.

Goldish, Meish. Does the Moon Change Shape? Milwaukee, Wisconsin:
Raintree, 1989. ISBN 0-8172-3518-3.

Lawrence Hall of Science. GEMS: Earth, Moon and Stars. Berkeley,
California: Regents, 1986.ISBN 0-912511-18-4.

National Science Teachers’ Association. Science and Children. Phyllis
Marcuccio, Publisher. ISSN 0036-8148.



\ .
Y
- ‘l-.’ -
. .~ >
science &

www.sciencealberta.org @ I be rta
FOUNDATION

Odyssey: the Young People’s Magazine of Astronomy and Outer Space. New
Hampshire: Cobblestone. ISSN 0163-0946.

Peturson, Rod and Neil McAllister. Innovations in Science, Process and Inquiry,
Level 6. Toronto: Harcourt Brace & Company, Canada, 1996.
ISBN 0-7747-0182-X.

Science and Technolgy: Space. Addison-Wesley, 1999. ISBN 0-201-64990-X.

Sims, Lesley, The Moon. Austin, Texas: Raintree Steck-Vaughn, 1994.
ISBN 0-8114-5504-1.

Sims, Lesley, The Sun and Stars. Austin, Texas: Raintree Steck-Vaughn, 1994.
ISBN 0-8114-5505-X.

Sneider, Cary |. Earth, Moon and Stars Teacher’s Guide. The Regents of the
University of California, 1986.I1SBN 0-91251 1-18-4.

VanCleave, Janice. Astronomy for Every Kid. Toronto: John Wiley & Sons,
1991.1SBN 0-471-53573-7.

VanCleave, Janice. Earth Science for Every Kid. Toronto: John Wiley & Sons,
1991.ISBN 0-471-53010-7.

Verdet, Jean-Pierre. The Moon and Stars Around Us. Italy: Moonlight
Publishing Ltd., 1988. ISBN |-85103-032-8.

Ward, Alan. Project Science: Sky and Weather. Toronto: Franklin Watts, 1992.
ISBN 0-531-14176-4.

Younk, K. Steps to Discovering Space. Artimage Publications, Inc., 1997.
ISBN 1896876129.

Sky Science Il 65






	Before You Begin
	Background Information
	Activities
	Assessment
	Bibliography


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


