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Course Title: Integrated Science II

Head of Department/
Subject Leader:

Nadia Iskandarani

Teacher(s) + e-mail: Ms.Ibtissam: : ibtesam.h@greenwood.sch.ae
Mr Mohab mohab.moustafa@greenwood.sch.ae

Cycle/Division: 3/High School

Grade Level: 10

Credit Unit: 1

Duration: 2 semesters / 5 periods per week

Course Prerequisites: Integrated Sciences I

Department’s
Vision:

Create Innovators who can link to life, with scientific understanding and
learning.

Department’s
Mission:

Provide students with the proper knowledge, skills and scientific principles
through hands on activities, research and experimentations, and thus
creating young innovators who are ready for real life challenges and
problem solving.

COURSE DESCRIPTION/OVERVIEW:

This course covers basic chemistry topics in atomic theory, electron configuration, history of the

periodic table, electron configuration and periodic table, covalent bonding and molecular

compounds, ionic bonding, ionic compounds and metallic bonding, describing chemical

reactions and types of chemical reactions.

This course also covers basic biology. Emphasis is Carbon-based molecules, enzymes, chemical

energy and ATP, overview of photosynthesis and photosynthesis in detail, overview of cellular

respiration, cellular respiration in details and fermentation, and other related topics. Laboratory

exercises focus on basic biological investigations and microscope technique with a term lab

theoretical and practical assessment.

Finally it involves many physics topics in acceleration, falling objects, work, energy, conservation

of energy ,power, fluids and buoyant force ,characteristics of light ,flat mirrors, curved mirrors

and refraction.

General Goals:

Understand the importance of biology in our lives and the characteristics of life starting with the

cell.
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Understand photosynthesis, respiration, and fermentation and how the cell reproduces by

mitosis or asexual reproduction.

Understand ecology and the cycling of matter and food in food webs and chains.

Know the differences among different prokaryotes such as bacteria, archaea and Protists and

how they act as pathogens comparing their mechanisms to viruses.

Skill Oriented Goals :
Evaluation skills: making judgment about knowledge by introducing new text to solve and tackle
problems using the related knowledge taught.
Comprehension: given scientific text or diagrams to analyze and answer questions about, summarize,
compare, relate, or experiment...
Communication and social skills: Making movies, ppt., projects, interviews, and presenting the work
either individually or with a peer or as a group.
Investigative skills: lab work, research, journals, experimentation...
Mathematical skills: related to investigations in the lab and application in projects.
Technological skills used in science and computer labs.
Knowledge skills: list, define, show, demonstrate, invent, relate etc… using the taught concepts.

GENERAL COURSE LEARNING OBJECTIVES:
1. Define the four quantum numbers
2. Explain how quantum theory helped in finding the location of each electron in an tom
3. State the Aufbau principle, the Pauli exclusion principle, and Hund’s rule.
4. Describe electron configurations and electron notation and noble gas notation.
5. Write different types of configurations for the elements in different blocks
6. Define group, period and valence electrons
7. Describe the relationship between electron in sublevels and the length of each period of the periodic
table
8. Write outer configurations of elements
9. Define polyatomic ions
10. Explain how electrons must be distributed in any structure
11. Explain why having different structures for the same molecule is important.
12. Draw lewis structure for molecules and polyatomic ions
13. Draw resonance structures
14.  Identify the properties of ionic compounds Define lattice energy and crystal  lattice
15. .Explain how ions in an ionic compound arrange
16. characteristics of metallic bonding
17. Test for the conductivity of different substances 2.The purpose of metallic bonding.
18. Define heat and temperature
19. Explain how calorimeter work
20. Define specific heat
21. Determine the enthalpy change of endothermic reaction
22. Determine the type of rxn from graph
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23. Differ between monomer and polymer.
24. Describe the characteristic of carbon
25. Compare between monosaccharide, disaccharide and polysaccharide.
26. Explain the structure and function of starch and cellulose
27. Compare between saturated and unsaturated fats.
28. Define the words catalyst, reactants ,products and activation energy
29. List some factors affect on enzyme.
30. Explain why temperature and PH would have effect on enzyme activity.
31. List some energy forms. Analyze why living things need energy.
32. Define cellular respiration and describe the equation.
33. The energy released from the breakdown of ATP drives cellular activities.
34.  Explain how Autotrophs and Heterotrophs get energy.
35. Relate photosynthesis to cellular respiration
36. Relate photosynthesis to cellular respiration .
37. Connect the role of adenosine triphosphate (ATP)to energy transfers within a cell.
38.  Explain how animals and plants help each other survive.
39. Determine the input and output of photosynthesis.
40. Draw the chloroplast and label its parts.
41. Plants convert light energy into chemical energy.
42. Define Thylakoids, Grana, Stoma, inner membrane and outer membrane.
43. Explore and explain overview of photosynthesis.
44. Describe the structure and function of chloroplast.
45. Determine the inputs and outputs of light reaction.
46. Explain the relationship between color of pigment, wavelength and about of energy.
47. Explain the light reaction.
48. List different types of pigment in the plants. Determine the main function of the pigments.
49. Divide photosynthesis into light and dark reactions.
50. Determine the  input and output of light reaction.
51. Explain the light reaction.
52. Overview of cellular respiration.
53. Label the structure of mitochondria.
54. Determine the inputs and outputs of cellular respiration.
55. Divide cellular respiration into 3 stages.
56. Determine the purpose of cellular respiration.
57. Determine the location of Glycolysis, kreb cycle and electron transport chain in the mitochondria.
58. List the steps of glycolysis
59. Explain the preperation reactions
60. Determine the role of NADH ,FADH2 and ATP in the krebs cycle.
61. Determine the function of water and ATP synthase in the mitochondria
62. List the steps of krebs cycle
63. Define electron transport chain in the mitochondria.
64. List two types of fermentation.
65. Determine the inputs and outputs of fermentation
66. Determine the reactants and products of photosynthesis and cellular respiration
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67. Describe the relationship between plants and light.
68. Define fermentation process.
69.  List different types of fermentation.
70.  Define acceleration
71. Describe the direction of acceleration
72. Calculate acceleration of a moving object.
73. Calculate acceleration of a moving object
74. Find final velocity by two ways.
75. Analyze the graph
76. Rearrange the first two kinematic equations, to find the unknown.
77. Apply kinematics equations to calculate displacement, and time at various points in the motion of a
freely falling object.
78. Calculate displacement, and time at various points in the motion of a freely falling object.
79. Recognize the differences between the scientific and ordinary definitions’ of work 2.Work are only
done when components of a force are parallel to a displacement.
80. Calculate the net work done when many forces are applied to an object/Net work done by a
constant net work.
81. Work is done on an object when a force causes a displacement of the object.
82. Calculate kinetic energy for an object.
83. Distinguish between kinetic and potential energy.
84. Calculate the potential energy associated with an object's position.
85. Recognize the forms that conserved energy can take./find the power =work / time interval.
86. Solve problems using conservation of mechanical energy/calculate the power = force x speed.
87. Conservation of mechanical energy/Define power.
88. Find the density of a object with the help of the buoyant force
89. - Determine the magnitude of the buoyant force exerted on a floating object or a submerged -
Explain why some objects float and some objects sink
90. Recognize how additive colors affect the color of light.
91.  Explain how linearly polarized light is formed and detected.
92. Distinguish between secular and diffuse reflection of light.
93. Apply the law of reflection for flat mirrors.
94. Calculate distances and focal lengths using the mirror equation for concave and convex spherical
mirrors.
95. Draw ray diagrams to find the image distance and magnification for concave and convex spherical
mirrors.
96. Distinguish between real and virtual images.
97. Describe how parabolic mirrors differ from spherical mirrors.
98. Recognize how additive colors affect the color of light.
99. Recognize how pigments affect the color of reflected light
100.Explain how linearly polarized light is formed and detected.

STANDARDS/BENCHMARKS:
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Chemistry :
HS-PS4-3 Waves and their Applications in Technologies for Information Transfer

HS-PS1-1. Use the periodic table as a model to predict the relative properties of
elements based on the patterns

HS-PS1-4. Develop a model to illustrate that the release or absorption of energy from a
chemical reaction system depends upon the changes in total bond energy.

HS-LS1-6. Construct and revise an explanation based on evidence for how carbon, hydrogen,
and oxygen from sugar molecules may combine with other elements

Biology :
HS-LS1-5 Use a model to illustrate how photosynthesis transforms light
energy into stored chemical energy.
HS-LS1-6 Construct and revise an explanation based on evidence for how
carbon, hydrogen, and oxygen from sugar molecules may combine with
other elements to form amino acids and/or other large carbon-based
molecules.
HS-LS1-7 Use a model to illustrate that cellular respiration is a chemical
process whereby the bonds of food molecules and oxygen molecules are
broken and the bonds in new compounds are formed resulting in a net
transfer of energy.
HS-LS2-5 Develop a model to illustrate the role of photosynthesis and
cellular respiration in the cycling of carbon among the biosphere,
atmosphere, hydrosphere, and geosphere.

Physics :
HS-PS2-1.Analyze data to support the claim that Newton’s second law of
motion describes the mathematical relationship among the net force on a
macroscopic object, its mass, and its acceleration.
HS-PS3-2. Develop and use models to illustrate that energy at the
macroscopic scale can be accounted for as a combination of energy
associated with the motion of particles (objects) and energy associated
with the relative positions of particles (objects).
HS-PS3-3. Design, build, and refine a device that works within given constraints to convert one
form of energy into another form of energy.*
HS-PS2-4:Use mathematical representations of Newton’s Law of Gravitation and Coulomb’s
Law to describe and predict the gravitational and electrostatic forces between objects.
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RESOURCES:

Holt Mcdougal biology , holt chemistry  and holt physics book and online resources
One Stop Planner, Linked Lesson  presentations, Extended Visual Labs
You Tube movies
E-games and links
Teacher’s Extended Handouts
Lab Handouts

COURSE OUTLINE:

Semester 1:

Chemistry

Domain Chapter Section(s)

Chemistry

4. Arrangement of electrons in atoms

● Section 2 (The quantum model of the

atom)

● Section 3 (Electron configuration)

5. The Periodic law

● Section 1 ( History of the periodic table)

● Section  2 ( Electron configuration and the

periodic table)

6. Chemical bonding

● Section 2 (Covalent bonding and

molecular compounds)

● Section 3 (Ionic bonding and Ionic

compound)

● Section 4 (Metallic bonding)
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8. Chemical equations and reactions

● Section 1 (Describing Chemical Reactions)

● Section 2 ( Types of chemical reactions)

Biology

Unit Chapter Section(s)

Unit 1
Introducing

biology
2.  Chemistry of life

● Section 3 ( carbon-based molecules)

● Section 5 ( Enzymes)

Unit 2: cells 4. Cells and energy

● Section  1: Chemical energy and ATP

● Section  2: Overview of photosynthesis

● Section 3: Photosynthesis in detail

Semester 2:

Biology

Unit Chapter Section(s)

Unit 2 Cells 4. Cells and energy

● Section 4 : Overview of Cellular respiration

● Section 5 : Cellular reproduction in details

● Section 6: Fermentation

Physics
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Domain Chapter Section(s)

Physics

2.  Motion in one dimension

● Section 2:  ( Acceleration)

● Section 3 : ( Falling objects)

5. Work and energy

● Section  1: (Work)

● Section  2: ( Energy)

● Section 3: ( conservation of energy)

● Section 4: Power

8. Fluid mechanism ● Section 1: ( Fluids and buoyant force0

13. Light and reflection

● Section 1: ( Characteristics of light)

● Section 2 :(Flat Mirrors)

● Section 3: ( Curved mirrors)

14. Refraction ● Section 1: Refraction

Grade Distribution:
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Bonus Policy (optional):

2 bonus points per semester to be given either on Midterm or Final
2 bonus points to be given for a bonus project

Cross-Curricular Project (optional for non-core subjects):
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