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@ Understand Macromolecules and Biomolecules — Learn how living things are made

of Important carbon-based molecules, including carbohydrates, lipids, proteins, and
nucleic acids.

Compare the Four Major Biomolecule Groups — Study the structure, function,
elements, and examples of carbohydrates, lipids, proteins, and nucleic acids.

@ Explore Carbon Chemistry and Molecular Structure — Discover why carbon is
important in living things and how monomers, polymers, and chemical structure help
explain biomolecule function. ceccceee
Analyze Biomolecules in Real-World Contexts — Investigate how carbohydrates,
lipids, proteins, and nucleic acids connect to nutrition, health, cells, enzymes, genetics,
and life processes. CooeOeee

@ Apply Knowledge Through Inquiry and Practice — Engage in video questions, a
digital scavenger hunt, lessons, readings, application activities, and lab stations to
reinforce and evaluate understanding.




@ Engagement Phase - Creates interest and excitement for your students by Carbohydrates and
asking questions and probing their initial conceptions. e
@ Exploration Phase - Students use and develop creative thinking skills,
make observations, record results, and make connections through an , JubisCo
investigation
@ Explanation Phase - This is the instructional phase where concepts are _
presented to the students in a clear and applicable way m—_ Lo staton At

@ Elaborate Phase - This phase involves the students completing an activity — 4% b Ty
or assignment that forces them to expand their thinking and knowledge of
the topic. They will propose solutions and extend their learning to new gy, A28
tuafions 2o R -

@ Evaluate Phase - Your students will demonstrate their understanding and
evaluate their own progress through an assessment




MY SE LESSON BUNDLES

SOLVE...

Prep-time crunch — ready-to-use slides, stations, projects,
and graphing cut planning to near zero.

Engagement — hands-on stations + hands-on activities
keep students active and curious.

Unit flow — 5E structure (Engage — Evaluate) gives a
coherent, day-by-day sequence.

Assessment — activities, assignemnts, and auto-graded
quizzes, provide evidence of learning that is quick to mark.
Differentiation — multiple modalities + scaffolded activities
and lessons support mixed abilities.




Carbohydrates and Lipids - Exit Ticket 4-Q u esti 0 n’ Auto-

S5 En gagl n g Graded Exit Ticket based
s ssnnaens - QN iNfOrmation from the

part of the cell membrane?

Steroid
L e s s o n s O l e S S O n Carbohydrates and Lipids - Student Lesson Outline
O Faﬂy ﬁ\CId . Carbohydrates and Lipids

& ARthough carbohydrates and lipids can be quite large, they are relatively simple biochemical malecules
.

O Fat s Although simple in structure, they perform many complex functions in cells
Carbohydrates
& Among the most common organic material on Earth
O Ph OSP"I oli pi d « Millions of tonnes are produced by plants and algae every year through photosynthests

Chemistry of Carbohydrates

.

t —

*  Empirical formula is (CH:0)s or CoH2:0 where n represents the number of carbon atoms

& Includes many isomers (compounds that have the same chemical formula but different arrangement of
atomns)

Carbohydrates and

Back Submit

Page 4 of 4 Clear form

Isomers
Y —
& For example, humans can easily digest starches composed of a-glucose but cellulose that is assembled
from b-glucese, is completely indigestible
*  Glucose, galactose, and fructose are isomers of each other even though they look very different

Proteins and .
Includes student notes in ==

N 1 1 A - d
e Other uses: Building material, cell surface markers for cell-to- cell communication and identification

. =t - Classification of Carbs
a FunCtlon Of Prote' ns i~ e g Google Access ° e * The simplest are menesaccharides {mono=one, saccharide - sugar) and contain the suffix -ose
----- — = = ot e a S y [ | O [ ] I [ | I n 0 r m S * Very easy for the body to break down therefore, a quick energy boost
i ke a ) :

* Carbohydrates
* |somers

* Mono-, Di-, and
Polysaccharides

* Lipids

* Fatty Acids

* Amino Acids Structure L. Ghucoie, Prucksss and Gulichoce

Thank you for your purchase. Clicking the link button Monosaccharides with 5 or more carbons are linear when dry but form a ring structure when dissolved
below will automatically create a copy of the Google in water
resources and place them into your Google Drive. You'll

* Essential Amino Acids

find the folder inside the ‘Shared with me’ section on MonouG:!:haridcs

. = 1 1 the left side of your Drive. ucose

FatS Trlg I YCE rl‘d es . POI e tide S & "Blood sugar” is the immediate source of energy for cellular respiration

.. yp p - Important: Before you click, make sure you're signed in to the = [Itis a moderately sweet sugar found in vegetables and fruit
- P hosp h ol i p i ds P . 4 = Google account you'd like the resources placed into. If the resources Galactose
L] = are added to the wrong account, simply sign out and then into the f s - i
. rU'tE'I n StrU Cture / = conect one and nepeat the process, rY. r i . ?:;:::-m"‘ found in nature but is “created” from milk sugar or from altered glucose by the body
Steroids

* Primary, Secondary,
Tertiary, Quaternary

Click here to place a copy ca rbo n .

of your resources into your
Google account

Waxes

* Denaturing Proteins * Carbon atoms make up the base H 1
DNA vs RNA N of every organic molecule, H+H
i . e H H
DNA Structure Google Classroom Ready including tht:e molg:::ules within H *
h . cells due to its ability to form the Methane o H
One-Click Google Slides Access backbone of large diverse B Ethane
molecules b &
b it £
= Carbon can assemble into an el 1) Fatty Acids
L - # ® ®
astounding variety of chain and O— ;
- Vitamin B 1) Fatty Acids
BlOCheml s‘.t r.y ring structures amin B, ] Y
* A fatty acid consists of a single
Intr.Oduc-tlon o A Rl e Bl g T e rat * It is that carboxyl group that makes it B hydrocarbon chain with a carboxyl
3 cccccccccccccccccocccc an acid (carboxylic acid) HO functional group (-COOH] at one end
g hermy iy . . = . o - HHAHHHAAAHAARHAAHHHAAHH o HHHHHHHHHHHHHHHHHHH * Itis that carbo:"'ﬁ'lﬂrouﬂ that makes it 0
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Chemical Reactions 0 Videos embedded directly into tt =L o R RN
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Enzyme Activity

Cofactors and Coenzymes _ . i 5
Enzyme Inhibition - - Hydrocarbons

Competitive and Non- ; Functional Groups | * DEhvdration 5 SIides- onE'CI iCk aCCESS e

Competitive Reactions
Allosteric Regulation Acids and Bases ) JRa% M Hydrolysis
Feedback Inhibition o Dehydration : Reactions
Increasing and Decreasing 5 _. Reactions - ¢ o Neutralization

Enzyme Activity ! - : stenews e Reactions
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Erayme Denaturing | - areip Redox Reactions Student and Teacher versions of the
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presentations




9 Engaging

Device-Based Scavenger Hunt Case Study - The
Biochemistry - Macromolecules Importance of Carbon in

Activities

Includes

* 5 Unigue Locations

* Online form submission
*  Answer Key

100% Digital

*  Simulations

* Quizzes

* \ideos

¢ Games

* Word Scramble
* and more

Scientific Reading Comprehension Article and
Extension Activity

!

Improve your students’ Literacy and Analysis Skills,
use as an Emergency Substitute Plan, or create

Chemistry

Carbohydrates and Lipids

4 Classroom Ready - Just Print and Go!

Active Engagement - Keep Students’ Attention
Direct Video Link Included

;

@ ’2’{’ a‘ 1

7 Lab Station Activities to get your kids out of their

d in their learning .
—.I Biology 2.0

#20: Carbon & Biological

Molecules: What is Life Made Of?

Classroom Ready - Just Print and Go!
Active Engagement - Keep Students’

Attention
[/ Direct Video Link Included

m

Improve your students Literacy and Analysis
Skills, use as an Emergency Substitute Plan or
create Applicability in your classroom

r

!| vmr«mrmxl JE

7 Lab Station Activities to get your kids
out of their seats and engaged in their
learning

Proteins and Nucleic
Fats Acids

Scientific Reading Comprehension
Article and Extension Activity

Lab Station Activit

RuBisCo

Scientific Reading
Comprehension Article

s

Improve your students Scientific Literacy and
Analysis Skills, use as an Emergency Substitute

Plan or create Applicability in your classroom

6

C

Carbon
12.011

Includes Student Copy
and Answer Keys

ally Teaching Timeline and

nswer Keys

Interactive Lessons In

rint & Digital

Digital Scavenger Hunt

ctivity

o 2 Lab Station Activities

e 44 Reading Comprehension
Articles

o 2 Video Worksheets




Daily Teaching Schedule

Day-by-day teaching schedule so you'll know what to teach and when

each day.

Grades: 10-12
Ongoing Lesson (7-11 hours)
Lesson Objective:
Students will learn about the following:
+ Biochemistry and the molecules of living things
= Carbon chemistry and why carbon is important in bielogical molecules
+ Organic melecules and carben-based compounds
* The four major groups of biomolecules: carbohydrates, lipids, protein:
* The elements commaonly found in biomolecules, including carbon, hyd
phosphorus, and sulfur
Manomers, polymers, and how smaller molecules can build larger ma
Carbohydrates and their role in quick energy and structural support
Lipids and their role in long-term energy storage, cell membranes, anc
Proteins and their role in structure, transport, movement, enzymes, al
Nucleic acids and their role in storing and transmitting genetic inform:
Hew biomolecule structure relates to function in living organisms
How macromeolecules connect to nutrition, health, cells, and life proce

U I T I

-

Possible Student Misconceptions:
+ All macromolecules are the same because they are all found in living t
» Carbohydrates are always unhealthy or anly found in sugary foods.
s Lipids are always bad for the body and have no important functions.
= Proteins are only used to build muscle.
« Nucleic acids are only found in humans or only found in the nucleus.
+ Biomolecules work separately and do not interact with one anather in
« Organic molecules are always natural, healthy, or safe.

Materials:
s 1 device (smartphone, Chromebook, laptop, tablet, or computer) per
+ A means of projecting a presentation and internet access
+ Materials needed for the macromolecules and biomaolecules station a

Teacher Notes:

« The presentations as well as the student notes are in Google and Offic
used in class or online.

« All videos can be accessed directly from the presentation. To retrieve
while in slideshow mode and it will automatically open for you. If it do
click on the image and click Edit Hyperlink or something similar.

& This 5E lesson helps students connect carbon chemistry, biomolecule
function instead of treating carbohydrates, lipids, proteins, and nuclei
memarized lists.

+ The main focus should be on how the structure and elements found ir
what those molecules do in living organisms.

Each Phase is Clearly Described

Macromolecules and Biomolecules - 5E Lesson

Macromolecules and Biomolecules - 5E Lesson
Engagement Phase - Video Worksheets
Your students will watch the included video and complete the wo
Carbon & Biological Malecules.
You may also use Crash Course BIOLOGY (2012) #3: Biological Mol
students need another introduction to the four major groups of bi
Teacher Notes:
¢ The students will begin by watching a short video about carbo
answering the included questions that come directly from the
marked or used to begin discussions.
* This is an excellent way to introduce the idea that living things
molecules with different structures and functions.
s Use this phase to ask students what they already know about |
DNA, and where they think these molecules are found in living
* Once the video is done, review the questions with the student
Duration: 20-45 minutes
Teacher Role - Facilitate learning and guide student understanding
Goals:
* Connect student's experiences and create interest
& Ask questions
* Understand the objectives of the lesson
* Probe students' initial ideas about carbon, b
found in living things

Exploration Phase - Device-Based Sc
Your students will complete Biochemistry
Teacher Notes:
* Students will work individually or i
* This scavenger hunt helps studen
four major groups of biomolecul
lessons.
* Students should focus on ho
both structure and function
« This activity works well bef
examples they can build on
Duration: 1 hour
Teacher Role - Facilitate learning and keep stud
Goal
« Students use their newly obtained knowledge
learning
* Students compare the major groups of biomol
organisms
» Students apply their understanding of macromol

Explanation Phase - Lessons

» Complete the lesson Biochemistry Introduction.

* Compilete the lesson Carbon Chemistry.

= Complete the lesson Carbohydrates and Lipids.

= Complete the lesson Proteins and Nucleic Acids.
The lessons can be supported with Enzymes Lesson as needed if you wa
connecting proteins to enzyme function and chemical reactions in living

Teacher Notes:

« All videos can be accessed directly from the presentation. To retriey
while in slideshow mode and it will automatically open for you. If th
image and select Edit Hyperlink or something similar.

* The main focus of this phase should be the connection between car
structure, and biomolecule function.

* Students should understand that carbohydrates, lipids, proteins, an
biomolecules, but they have different structures, elements, examph

= Encourage students to connect each biomolecule group to cells, nut
enzymes, DNA, and other life processes.

# If students need more support, slow the lesson down and use exam
common biological processes to help them make connections.

Duration: 4 hours
Teacher Role - Explain the concepts by presenting the material found in

Goals
* Students develop understanding of the content
* Observations and experiences are discussed and critiqued
= Students develop vocabulary
* Students are able to connect the content presented to previous exp
* Students explain how biomelecule structure helps determine biomc

a new task or scenario '

Elaborate Phase - Readings Comprehension Activities
Your students will complete one or more of the following readings or applicati
» Carbohydrates, Lipids, and Health
= Fats and Lipids
* RuBisCO - Earth's Most Important Protein
* Chemistry Case Study: The Importance of Carbon in Chemistry

Teacher Notes:

Students will work individually or in small groups.

Choose the reading or activity that best fits the level of your students and
take the unit.

The carbohydrates and lipids readings work well if you want students to cc
nutrition, health, energy storage, and food examples,

The RuBisCO reading works well if you want students to connect proteins 1
photosynthesis, and the role of enzymes in living systems.

The carbon case study works well if you want students to extend their und
carbon is so important in chemistry and living things.

Teachers can assign one, two, or all of these activities depending on time 2
Encourage students to use evidence from the readings when explaining he
life processes.

Duration: 2-3 hours

Teacher Role - Facilitate learning and keep students focused

Goal

+ Students use their newly obtained knowledge to extend their learning to n
examples

+ Students connect carbohydrates, lipids, proteins, nucleic acids, and carbon
nutrition, cells, and life processes

» Students explain how biomalecule structure and function can be seen in r

+ Students apply thelr understanding of macromolecules and biomolecules t
evidence from readings and activities

Evaluate Phase - Lab Station Activities

In groups of 2-3, have your students complete Carbohydrotes and Lipids - Lab Station Activity and
Proteins and Nucleic Acids Lab Station Activity. Once they are done, they will submit their passports to
you.

You may also use Fats Lab Station Activity as an additional or alternate evaluation activity if you want
students to focus more heavily on lipids and fat-related concepts.

Teacher Notes:

s The complete instructions for the station activities can be found in the START HERE - Instructions
files.
Students should focus on how each group of biomolecules is connected to structure, function,
food, cells, and living organisms.
Encourage students to compare biomolecules and explain why each group is important rather than
only naming examples.
Use the completed passports to evaluate whether students can apply macromolecule concepts,
compare biomolecule groups, and explain patterns using evidence rather than only memorizing
vocabulary terms.
If time is limited, you can assign one lab station activity to the entire class or split the class se
groups complete different station activities and share their findings.
Duration: 2-3 hours
Teacher Role - Facilitate learning and guide student understanding

Goals

Students receive real experience with the topic

Students use and develop creative thinking skills

Students make observations, record results, and make connections

Students compare carbohydrates, lipids, proteins, and nucleic acids

Students explain how biomolecules support the structure and function of living organisms

Students demonstrate their understanding of macromolecules and biomelecules and evaluate their
OWN Progress
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