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WEEK 16:
THE BACTERIAL KINGDOMS
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DAY ONE

TOPAY, YOU ANP YOUR CHILD WILL:

/. READ THE TEXT

Z. REVIEW THE TEXT WITH YOUR CHILD

3. COMPLETE THE STUPENT WORKSHEETS

4. FIND THE MATERIALS YOU WILL NEEDP FOR PAYS TWO ANDP THREE

PURING YOUR REVIEW, THE FOLLOWING LIST WILL
GIVE YOU THE MOST IMPORTANT PARTS OF YOUR
CHILD'S REAPING FOR THIS WEEK.

ALL BACTERIA IN THE WORLD HAS BEEN GROUPED INTO TWO PDIFFERENT

KINGDOMS,

KINGDOM ARCHAEBACTERIA THRIVE IN VERY DANGEROUS HABITATS. THESE
ORGANISMS HAVE BEEN PLACED INTO THREE SEPARATE GROUPS ACCORDING TO
THE HABITAT WHERE THEY CAN BE FOUND. METHANOGENS ARE FOUND IN
AREAS WITH HIGH AMOUNTS OF THE 6AS, METHANE, HALOPHILES ARE FOUND
IN AREAS OF HIGH SALT CONTENT. THERMOPHILES LIVE IN AREAS OF EXTREME

HEAT.

ORGANISMS OF THE KINGDOM EUBACTERIA CAN BE FOUND IN NEARLY EVERY

BIOME OF THE WORLD! THESE BACTERIA ARE THE TYPICAL ORGANISM THAT
HUMANS COME INTO CONTACT WITH.
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DEFINITIONS:

SINGLE CELLED ORGANISMS THAT LIVE

BACTERIA IN SOIL, WATER, AND OTHER
ORGANISMS
BODY PART OF A BACTERIA THAT ACTS
ELAGELLA LIKE A TAIL WHICH MOVES THE
BACTERIA THROUGH A LIQUID
KINGPOM “ARK-EE-BAK-TEAR-E-AH"; BACTERIA
THAT LIVE IN VERY DANGEROUS
ARCHAEBACTERIA HABITATS
"METH-AN-O-GENS''; ARCHAEBACTERIA
METHANOGENS NAMED AFTER THE GAS THEY MAKE -
METHANE
“HAL-O-FILES”; ARCHAEBACTERIA THAT
HALOPHILES LIVE IN VERY SALTY WATER
"THERM-O-FILES'"; ARCHAEBACTERIA
THERMOPHILES THAT LIVE IN AREAS WITH VERY HIGH
TEMPERATURES
“OX-E-GEN”; THE GAS HUMANS NEED TO
OXYGEN BREATHE TO STAY ALIVE
KlNépOM “UBAK-TEAR-E-AH"; COMMON BACTERIA
THAT CAN LIVE IN EVERY BIOME OF THE
EUBACTERIA WORLD

SAMPLE QUESTIONS TO ASK AFTER YOUR CHILD
FINISHES THEIR REAPING FOR PAY ONE:

WHICH KINGPOM OF ORBGANISM, ARCHAEBACTERIA OR EUBACTERIA,
CAN BE FOUND ANYWHERE IN THE WORLD?Z

ORGANISMS OF KINGDOM EUBACTERIA CAN BE FOUND IN EVERY BIOME OF THE WORLD.

HOW PO SOME BACTERIA MOVE?Z

SOME BACTERIA USE A LONG, WHIP-LIKE TAIL TO MOVE THEM THROUGH A LIQUID
TOWARDS A FOOD SOURCE.

DO ALL BACTERIA NEeD OXYGEN TO SURVIVEZ

NO. TO SOME BACTERIA, OXYGEN IS POISONOUS. THIS IS ESPECIALLY TRUE OF
METHANOGENS AND OTHER ORGANISMS FROM THE KINGDOM ARCHAEBACTERIA.
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ANSWERS TO WORKSHEET QUESTIONS FOR
WEEK 16:

PAGE ONE:

BACTERIA

FLAGELLA

KINGDOM ARCHAEBACTERIA
METHANOGENS
HALOPHILES

THERMOPHILES

OXYGEN

KINGPOM ELUBACTERIA

PAGE TWO:

2 - BACTERIA

6 - FLAGELLA

| = KINGPOM ARCHAEBACTERIA
8 - METHANOGENS

7 - HALOPHILES

4 = THERMOPHILES

5 - OXYGEN

3 - KINGPOM EUBACTERIA
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HNIT FOUR REVIEW
ANSWER KEY

FILL IN THE BLANKS IN THE STORY BELOW:

SINCE T AM HETEROTROPHIC, I HAVE TO EAT OTHER ORGANISMS TO STAY
ALIVE!  THIS 1S MUCH DIFFERENT THAN PLANTS WHO ARE AUTOTROPHIC.

OTHER ORGANISMS, CALLED PECOMPQOSERS BREAK DOWN ALL KINDS OF

BIOTIC MATERIAL INTO MORE USEFUL FORMS,

IATCH THE WORDS IN THE FIRST COLUMN TO THE BEST AVAILABLE ANSWER IN THE SECOND COLUMN.

© - PLANTS

3 - FUNGI

I = ANIMALS

5 - PROTISTS

‘¥ - ARCHAEBACTERIA
2 - EUBACTERIA

BE CERTAIN TO GO OVER YOUR DEFINITIONS FOR THE TEST!!!
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My o

TOPAY, YOU ANP YOUR CHILP WILL:

/. REVIEW PAY ONE USING THE FOLLOWING TEXT
Z. RUN THE ACTIVITY: “"GROWING COLORFUL CRITTERS”

THE FOLLOWING LIST WILL 6IVE YOU THE MOST
IMPORTANT ITEMS TO REVIEW FOR YOUR ACTIVITY
TOPAY!

GROWING ARCHAEBACTERIA DOES NOT REQUIRE EXPENSIVE EQUIPMENT. MOST
OF THESE ORGANISMS CAN BE FOUND VERY CLOSE TO HOME!

THE GROWTH RATE OF SOME ARCHAEBACTERIA IS VERY SLOW. WHILE SOME
SPECIES HAS A VERY FAST BROWTH RATE. PATIENCE MUST BE PRACTICED IN ORDER
TO GROW THESE ORGANISMS,

IN ORDER TO PROVIDE AN ENVIRONMENT THAT IS SUITABLE FOR SOME
ARCHAEBACTERIA, ONE MUST REMOVE ALL TRACES OF OXYBGEN FROM THE
ENVIRONMENT., ONCE THIS IS ACCOMPLISHED, THE ARCHAEBACTERIA HAS AN
OPPORTUNITY TO GROW AND SPREAD INTO THIS AREA.
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GROWING COLORFUL CRITTERS

CHILDREN WILL GROW TWO KINDPS OF BACTERIA IN THEIR OWN TERRARIUM,

MATERIALS:

CLEAR TENNIS BALL CONTAINER (WITH THE CAP) OR SODA BOTTLE WITH THE TOP
CUT OFF

PLASTIC WRAP AND A RUBBER BAND (IF USING A SODA BOTTLE)

MUD FROM THE EDGE OF A SHALLOW POND (THE SMELLIER THE BETTER...YEAH!!))
WATER

Y» NEWSPAPER PAGE (SHREDDED)

ONE RAW EGG

BOWL

SPOON

ACTIVITY:
REMOVE ANY LARGE OBJECTS FROM THE MUD AND MIX IT WITH WATER IN A BOWL
UNTIL IT 1S CAN FLOW LIKE A THICK CREAM,

PUT THE SHREDDED PAPER, THE RAW EGG (WITHOUT THE SHELL) AND ABOUT AN
INCH OF mUD INTO THE CONTAINER OR SODA BOTTLE AND MIX WELL.

FILL THE CONTAINER WITH MUD UP TO AN INCH FROM THE TOP. COVER THE
CONTAINER AND WASH YOLUR HANDS!!!

PUT THE CONTAINER IN A SUNANY LOCATION AND LEAVE IT THERE, UNDISTURBED.

EVERY FEW DAYS, BRIEFLY REMOVE THE CONTAINER'S TOP TO VENT OFF THE
GASES. DON'T FORGET ABOUT THIS STEP. IF YOU DO, YOU MIGHT FIND THAT
THE TOP CAN BE FORCED OFF!!! IF THE MUD AT THE TOP IS DRYING OUT, ADD A
LITTLE WATER.

IT MAY TAKE SEVERAL WEEKS TO GET YOUR BACTERIA TO GROW VERY WELL,
WHEN THEY PO, YOU WILL BE AMAZED AT THE COLORS OF BACTERIA THAT YOU
WILL FIND!!
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EXPLANATION:

MANY DIFFERENT KINDS OF BACTERIA LIVE IN MUD, AS THESE ORGANISMS
CONTINUE TO EAT AND GROW, THEY USE UP THEIR RESOURCES. ONE OF THESE
RESOURCES 1S OXYBEN. AFTER SEVERAL DAYS, MOST OF THE OXYGEN AT THE
BOTTOM OF THE CONTAINER 1S USED UP. ONLY THE ARCHAEBACTERIA CAN LIVE IN
THIS ENVIRONMENT., THESE BACTERIA USE THE RESOURCES FROM THE PAPER AND
THE EGG AS FOOPD TO SURVIVE.

SOME BACTERIA ARE PHOTOSYNTHETIC. SO, THE BACTERIA NEAR THE TOP OF THE
CONTAINER CAN USE THE LIGHT AND WATER TO MAKE THEIR OWN FOOD IN
ORDER TO SURVIVE,

THE DIFFERENT ENVIRONMENTS ON THE TOP AND BOTTOM OF THE CONTAINER
ALLOW FOR PIFFERENT COLONIES OF BACTERIA TO SURVIVE. YOU WILL BE ABLE
TO NOTICE THESE DIFFERENT COLONIES BY THEIR DIFFERENT COLORS!
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DAY THREE

TOPAY, YOU ANP YOUR CHILDP WILL:

/. REVIEW DAY ONE USING THE FOLLOWING TEXT
Z.RUN THE ACTIVITY: "HOMEMAPE MICROBE FOOP: PART ONE"

THE FOLLOWING LIST WILL 6IVE YOU THE MOST
IMPORTANT ITEMS TO REVIEW FOR YOUR ACTIVITY
TOPAY/

THE PRODUCTION OF AGAR PLATES IS AN IMPORTANT INDUSTRY FOR A SCIENTIST
WHO STUPIES BACTERIA. THESE INDIVIDUALS ARE KNOWN AS MICROBIOLOGISTS.

TRUE “ABGAR" IS DPEVELOPED FROM A PLANT AND IS USED AS A FOOD SOURCE FOR
GROWING BACTERIA.  THERE ARE PLENTY OF ALTERNATIVES TO CREATE
HOMEMADE FOOD SOURCES FOR THE BGROWTH OF BACTERIA.

CARE MUST ALWAYS BE TAKEN WHEN GROWING BACTERIA, ESPECIALLY WHEN
THERE 1S SUFFICIENT GROWTH ON THE FOOP SOURCE. BE CERTAIN NOT TO
TOUCH, TASTE OR SMELL THE FOOD SOURCE AFTER YOU BEGIN TO GROW YOLUR
BACTERIA. WHEN YOU ARE COMPLETED, BE CERTAIN TO DISPOSE THE CONTAINER
INTO THE TRASH!
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HOMEMADE MICROBE FOOD: PART ONE

CHILDREN WILL MAKE THEIR OWN AGAR PLATES AND RUN A SIMPLE TEST FOR THE
PRESENCE OF BACTERIA.

MATERIALS:

SAUCEPAN AND STOVE

PACKET OF UNFLAVORED GELATIN
WATER

SUGAR

BEEF BOUILLON

FOUR FOIL MUFFIN CUPS

MUFFIN PAN

MEASURING SPOONS

FOUR SEALABLE SANDWICH BAGGIES
DATA CHART (SEE ATTACHED)

ACTIVITY:

IN THE SAUCEPAN, MIX TOGETHER ONE PACKAGE OF UNFLAVORED GELATIN, ONE
CUP OF COLD WATER, Z TEASPOONS OF SUBGAR AND ONE TEASPOON OF BEEF
BOUILLON,

BRING SLOWLY TO A BOIL, STIRRING CONSTANTLY.,

ALLOW THE MIXTURE TO COOL A LITTLE BIT AND POUR INTO FOIL MUFFIN CUPS
PLACED INSIDE OF THE MUFFIN PAN FOR SUPPORT.

FILL EACH CUP ABOUT HALFWAY WITH THE MIXTURE.

PLACE THE MUFFIN PAN IN THE REFRIGERATOR UNTIL THE GELATIN HARDENS.
REMOVE THE FOIL CUPS FROM THE PAN AND PLACE ONE OF THEM IN A SEALABLE
SANDWICH BAGGIE. BE CERTAIN NOT TO TOUCH THE SURFACE OF THE GELATIN!!!

TAKE ONE OF THE CUPS AND RUN YOUR FINGER ALL OVER THE SURFACE OF THE
GELATIN. PLACE IT INTO A SEALABLE SANDWICH BAGGIE.

TAKE ANOTHER CUP AND LICK THE SURFACE OF THE GELATIN BEFORE PLACING IT
IN A BAGGIE,
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60 WASH YOUR HANDS THOROUGHLY AND RUN YOUR FINGER, ONCE AGAIN OVER
A DIFFERENT GELATIN CUP, SEAL THIS ONE IN A BAGGIE AS WELL,

PLACE ALL OF THE BAGGIES IN A WARM AREA, BUT NOT IN DIRECT SUNLIGHT!
CHECK ON THEM PERIOPICALLY FOR 2-3 DAYS.

HAVE THE CHILD PREDICT WHICH GELATIN CUP WOULD GROW BACTERIA FIRST.
THEY CAN ALSO PREPICT WHICH ONE WOULD HAVE THE MOST BACTERIA.

EXPLANATION:

COMMERCIAL MEDIA FOR BACTERIA (THE MOST COMMON FORM IS CALLED AGAR)
CAN BE VERY EXPENSIVE. SO CAN THE BGLASSWARE USED TO GROW THE BACTERIA.
THIS ACTIVITY ALLOWS YOU TO PROPUCE YOUR OWN FOOD SOURCE FOR
GROWING BACTERIA IN A MODERATELY CONTROLLED ENVIRONMENT. NATURALLY,
YOU MAY HAVE CONTAMINATED VOUR “ABGAR" FROM BACTERIA IN THE
REFRIGERATOR, THE BAGGIE OR YOUR HANDS., NEVERTHELESS, YOU SHOULD GET
A 600D COLLECTION OF BACTERIA ON EACH OF YOUR SAMPLES,

YOU SHOULD EXPECT TO FIND MORE BACTERIA FROM YOUR TONGUE AND YOLUR
UNWASHED HANDS, THAN FROM THE GELATIN TOUCHED BY YOUR WASHED HAND,
THE FIRST CUP WAS PLACED INTO THE BAGGIE AS A CONTROL. THIS "CONTROL" IS
USED AS A GAUGE FOR THE OTHER CUPS. IF YOU HAVE A LARGE AMOUNT OF
BACTERIA GROWING ON YOUR CONTROL, YOU SHOULD EXPECT TO SEE LARGE
GROWTH IN THE OTHER CUPS AS WELL. YOU SHOULD EXPECT TO FIND VERY
LITTLE, IF ANY AT ALL, BACTERIA IN THIS CONTROL cup!
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HOMEMADE MICROBE FOOD
PATA CHART

ACTUAL

GELATIN
CONTENTS | PREDICTION RECULTS

cup

CUpP #/ NOTHING

CLP #2 | PIRTY FINGER

LICKED
CUP #3| ¢ orace

CLIP #Y% | CLEAN FINGER
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HNIT FOUR TEST

IMATCH THE WORDS IN THE FIRST COLUMN TO THE BEST AVAILABLE ANSWER IN THE

SECOND COLUMN.
I. ORGANISMS THAT BREAK DOWN BIOTIC
__ || xinpeoms MATERIAL INTO MORE LISEFLL FORMS
(LIKE NUTRIENTS FOR LIVING PLANTS)
NG 2. COMMON BACTERIA THAT CAN LIVE IN
— EVERY BIOME OF THE WORLD
CELLS 3. ORGANISMS MADE OF ONE CELL; CAN LIVE
— IN SOIL, WATER AND OTHER ORGANISMS
| |PROTISTS || 4. ANIMALS WITHOUT A BACKBONE |
5. ORGANISMS THAT SHARE TRAITS WITH
—— | | ARCHAEBACTERIA PLANTS AND ANIMALS AND FLNGI
6. A BROUP OF ORGANISMS THAT ARE
_ || NVERTEBRATES AUTOTROPHIC AND HAVE SOME FORM OF
LEAE AND STEM AND ROOT
7. LARGE GROUPS THAT SCIENTISTS HAVE
—— | | EUBACTERIA PLACED ALL LIVING ORGANISMS INTO
8. BACTERIA THAT LIVE IN VERY DANGEROUS
DECOMPOSERS ABITATS
I | |AUTOTROPHIC | | 9. SMALLEST PARTS OF LIVING ORGANISMS |
__ || NONVASCULAR | |5 BEING ABLE TO MAKE YOLR OWN FOOD
PLANTS
Il. PLANTS WITHOUT BODY PARTS TO MOVE
____ | |,LANT KINGDOM WATER FROM THEIR ROOTS TO THE STEM
AND TO THE LEAVES
12. ORGANISMS THAT ACT AS DECOMPOSERS
___ | IsAcTERIA AND ABSORB THEIR FOOD THROUGH
THEIR BODIES
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WHICH ONE IS RIGHT? CIRCLE THE CORRECT ANSWER.

1. IF YOU ARE HETEROTROPHIC, YOU WOULD...
A. MAKE YOUR OWN FOOD
B. HAVE SOMEONE ELSE MAKE YOLR OWN FOOD

C. EAT OTHER ORGANISMS

2. BIODIVERSITY MEANS:
A. ALL OF THE DIFFERENT KINDS OF ANIMALS IN THE WORLD

B. THE ABILITY TO PLACE ORGANISMS INTO GROUPS
C. ALL OF THE PIFFERENT KINDS OF ORGANISMS IN THE WORLD

3. FERNS ARE A KIND OF:
A. FLOWERING VASCULAR PLANTS
B. NON-FLOWERING VASCULAR PLANTS
C. NON-FLOWERING NON-VASCULAR PLANTS

k. DECOMPOSERS ARE HSUALLY FOUND IN WHICH KINGDOM?
A. FUNGI
B. PLANT
C. PROTISTA

5. PROTISTS CAN BE...
A. ONLY AUTOTROPHIC
B. ONLY HETEROTROPHIC
C. BOTH AUTOTROPHIC AND HETEROTROPHIC

6. WHICH SENTENCE I5 TRUE:
A. ALL BACTERIA ARE DANGEROUS TO HUMANS
B. SOME BACTERIA ARE HELPFLL TO HUMANS
C. BACTERIA CANNOT BE FOUND IN MANY BIOMES
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LANE PLACED A WHITE FLOWER INTO THREE GLASSES OF COLORED WATER. THE WATER IN
EACH OF THESE GLASSES HAD A DIFFERENT TEMPERATURE. HE RECORDED HOW LONG IT
TOOK THE COLORED WATER TO REACH THE WHITE FLOWER AND START TURNING IT
DIFFERENT COLORS. HERE I5 HIS RESULTS:

The amount of time it takes a flower to
change color

30
25

20 A

15

Hours

10

70°F 75°F 80 'F

Temperature of the water

WHICH TEMPERATURE OF WATER TOOK THE LONGEST TIME TO
CHANGE THE COLOR OF THE FLOWER?

PO YOU THINK THAT THE TEMPERATURE OF THE WATER HAS AN
EFFECT ON THE AMOUNT OF TIME IT TAKES FOR THE FLOWER TO
CHANGE COLORSZ WHY OR WHY NOTZ
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HNIT FOUR TEST
ANSWER KEY

IMTCHING

7 KINDGOMS

1Z FUNGI

9 CELLS

5 PROTISTS

& ARCHAEBACTERIA
‘4 INVERTEBRATES
2 EUBACTERIA

| PECOMPOSERS
10 AUTOTROPHIC
Il NONVASCULAR PLANTS
& PLANT KINGDOM
> BACTERIA

MULTIPLE CHOICE

® O RN
@O OO

GRAPH ANALY515

WHICH TEMPERATURE OF WATER TOOK THE LONGEST TIME TO CHANGE THE COLOR OF THE
FLOWER?

70°F

DO YOU THINK THAT THE TEMPERATURE OF THE WATER HAS AN EFFECT ON THE AMOUNT OF
TIME IT TAKES FOR THE FLOWER TO CHANGE COLORSZ WHY OR WHY NOT?

YES, THE TEMPERATURE HAS AN EFFECT ON THE WATER.
THE WARMER THE WATER IN THIS EXPERIMENT, THE FASTER THE
COLOR CHANGE.



