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Learning Unit Objectives

The main objective of the Learning Unit (LU) of Matter and its Transformations is the study,
understanding, and application of the basic principles that govern the behavior of matter. This
will allow us to have solid bases that contribute to provide explanations for certain events or
phenomena that occur in our environment related to Chemistry. In order to comply with the
above, the following theoretical contents are addressed within the LU:

» Basic fundamentals of chemistry: The most relevant aspects related to matter, energy
and the relationship between chemistry and other sciences are addressed.

» Atomic structure and chemical elements: The main atomic theories, the parts that make
up the structure of an atom and associated theoretical concepts are analyzed. In addition,
the interaction of matter and energy, the development of the electronic configuration
and the main chemical elements present in the environment are studied.

» Periodic table and chemical bonds: The main historical antecedents that led to the
emergence of the modern periodic table and the organization of the periodic table are
studied. On the other hand, the classification and properties of the chemical elements are
discussed, as well as the main types of chemical bonds.

» Formulation of inorganic chemical compounds: The main inorganic compounds are
identified and classified. In addition, the analysis and application of the different rules of
chemical nomenclature for inorganic compounds is included.

Semester January - June 2024




Escuela Preparatoria N° 22 UANL Academy of Chemistry

General policies proposed by the academy

for the Learning Unit

1. The student will perform each of the activities embodied in this document in accordance with the
instructions included in this document.

2. The student must submit the corresponding activities on the date and in the format requested by
the teacher.

3. Submitting all the activities is not a guarantee that the student will obtain the total of the
corresponding points. This is due to the fact that the teacher must review and evaluate the
activities by applying an evaluation instrument and, based on this, the points obtained in each
stage will be established.

4. If the student incurs in the plagiarism of all the activities of the portfolio, then the latter will be
invalidated. Likewise, if the student plagiarizes some sections of the portfolio, these will be
invalidated.

5. Submitting a different version of the portfolio will be cause for automatic invalidation of the
submitted document.

6. It is the student's responsibility to ensure that the portfolio is correctly uploaded to the digital

platform.

7. Failure to read the policies of the academy, as well as the instructions for the resolution and
elaboration of this portfolio, does not remove the responsibility of the student and the impact
that this could generate in the grade obtained.
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General Instructions

Read the following instructions carefully and attentively:

Academy of Chemistry

v" The portfolio is to be answered entirely by hand with blue ink pen and the student must write on
each page his/her full name and the name of the teacher who will perform the evaluation.

v" The portfolio will be uploaded to the MS Teams group in the section created by the teacher

responsible for the evaluation.

v Each section of the portfolio contains a rubric, which the student must read in order to fulfill all

the evaluation criteria.

v' The student will deliver this portfolio of activities in pdf format and the file name will be the

following:

Port2a_LMyT_Initials of the student's full name.

v' The student must respect the date, instructions and format in which the portfolio will be

delivered.

Weighting of the portfolio of activities

Stage
Stage 1
Stage 2
Stage 3
Stage 4

Total

Semester January - June 2024

Weighting
12.5 points
12.5 points
12.5 points
12.5 points
50 points
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Stage 1

Basic fundamentals of
chemistry.
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Dimension 1

Instructions: As a diagnostic activity, answer each of the following questions about the
composition of matter.

1- What is the difference between a pure substance and a mixture?

R=

2- What is an element and mention at least three examples?

R=

3- What are the main sciences with which Chemistry is related?

R=

4- What is energy and mention at least two examples?

R=
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Dimension 2

Instructions: Correctly define the following concepts.

Chemistry

Academy of Chemistry

Matter

Scientific method

Pure substance

Mixture

Element

Compound

Homogeneous mixture
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Heterogeneous mixture

Academy of Chemistry

Energy

Physical change

Chemical change

Mass

Physical properties

Chemical properties

Wind energy

Potential energy
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Dimension 3

Part 1

Instructions: Complete the following comparative table about the main physical states or phases
of matter.

Physical state General description Microscopic characteristics

Solid

Liquid

Gas

Plasma
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Partli

Instructions: Complete the following comparative table about the relationship between
Chemistry and other sciences.

Science Relationship with Chemistry

Medicine

Biology

Physics

Mathematics

Agriculture
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Dimension 4

Academy of Chemistry

Instructions: For each of the following cases indicate whether it is a physical or chemical change.

Event
Photosynthesis

Cutting a tree
Evaporation of water
Combustion
Hydrolysis
Oxidation
Melting a piece of metal
Sublimation of solid CO2
The reduction of a metal
Reflecting sunlight
Fermentation

Digestion

Semester January - June 2024
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Evaluation
Criteria

The activities were
completed by hand
using blue ink, with
legible handwriting
and cleanliness.

The student
correctly defined
each of the
requested
concepts.

The student
correctly
completed the
comparative table
about the main
physical states of
matter.

The student
completed the
comparative table
about the
relationship
between Chemistry
and other sciences.
The student
correctly classified
each of the
examples related
to physical and
chemical changes
of matter.

Academy of Chemistry

Academy of Chemistry

Rubric for Stage 1 Activities

Excellent
Level

5 POINTS
The activities were
completed by hand
using blue ink, with
legible handwriting

and cleanliness.

All concepts were
defined correctly.

The student fully
completed the
comparative table
about the main
physical states of
matter.

The student
correctly completed
the comparative
chart about the
relationship
between Chemistry
and other sciences.
The student
correctly classified
all the examples
related to physical
and chemical
changes of matter.

Grade

Semester January - June 2024

Good
Level
4 POINTS
The activities were
almost entirely
completed by hand
using blue ink, with
legible handwriting
and cleanliness.

The student
correctly defined 12
out of the 17
requested concepts.

The student only
completed the
information
regarding 3 out of
the 4 physical states
of matter.

The student only
correctly described
the relationship
between Chemistry
and 4 out of the 5
requested sciences.

The student
correctly classified 9
out of the 12
examples related to
physical and
chemical changes of
matter.

Total rubric

Sufficient
Level
3 POINTS
Half of the activities
were completed by
hand using blue ink,
with legible
handwriting and
cleanliness.

The student
correctly defined 8
out of the 17
requested concepts.

The student only
completed the
information
regarding 2 out of
the 4 physical states
of matter.

The student only
described the
relationship
between Chemistry
and 3 out of the 5
requested sciences.

The student
correctly classified 6
out of the 12
examples related to
physical and
chemical changes of
matter.
Weighting
(Portfolio points)

Insufficient
Level
0 POINTS
The activities were
not completed by
hand using blue ink,
the handwriting is
not legible, and
cleanliness is not
observed.
None of the
concepts were
defined correctly.

The student did not
complete the
comparative table
or the information
it contains is
incorrect.

The student did not
complete the
comparative table
of Chemistry with
other sciences.

None of the
examples about the
classification of
physical and
chemical changes
were correctly
resolved.
Scale from
0-100
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Stage 2

Atomic structure and chemical
elements

Semester January - June 2024
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Dimension 1

Instructions: As a diagnostic activity, answer each of the following questions about matter at the
atomic level.

1- What is the difference between a proton and an electron?

R=

2- What is the difference between the mass nhumber and the atomic number?

R=

3- Who were the first individuals to propose the concept of the atom?

R=

4- What are the main chemical elements in the atmosphere?

R=

Semester January - June 2024
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Dimension 2

Instructions: Carefully analyze each of the following representations and indicate which atomic
model it represents.

‘e

Semester January - June 2024
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Dimension 3

Instructions: Carefully read each of the following questions and write the correct answer or
answers, as appropriate.

1- Subatomic particle located inside the nucleus of the atom, which has mass and also its electric
charge is positive.

R=

2- Concept defined as the sum of the number of protons and neutrons present in an atom and
is generally represented by the letter A.

R=

3- Concept referring to the total number of protons present in an atom and is represented by the
letter Z.

R=

4- Subatomic particle present inside the nucleus of an atom, which has mass but no electric
charge.

R=

5- Known as the region or area in which it is most likely to find an electron.

R=

6- Concept that describes the smallest form of matter that can be found in the universe.

R=

7- Concept defined as the systematic way of representing the location of electrons in the energy
levels and sublevels or atomic orbitals.

R=

8- Known as the phenomenon through which atoms emit high-energy radiation, which can be
harmful or dangerous to living beings and the environment.

R=

9- English scientist who bombarded boron atoms and thereby discovered what we know today
as neutrons.

R=

Semester January - June 2024
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10- Scientist who proposed the existence of a particle with a negative electric charge which he
called the electron. Moreover, based on this, he established a model known as the plum pudding
model.

R=

Dimension 4

Part |

Instructions: Carefully analyze each of the following problems and calculate what is requested.
It is mandatory to include the procedure.

a) Bromine is an element with a mass number of 79 and an atomic number of 35. Based on this
information and using the formula A= Z+N, determine the number of neutrons and electrons that
a bromine atom has.

b) Copper is an element with a mass number of 63 and an atomic number of 29. Based on this
information and using the formula A= Z+N, determine the number of neutrons and electrons that
a copper atom has.

c) Oxygen is an element with 8 neutrons and 8 electrons. Based on this information and using the
formula A= Z+N, determine the number of protons and the mass number that an oxygen atom
has.

Semester January - June 2024
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d) Gold is an element with 118 neutrons and 79 electrons. Based on this information and using the
formula A= Z+N, determine the number of protons and the mass number that a gold atom has.

e) Calcium is an element with 8 protons and a mass number of 40. Based on this information and
using the formula A= Z+N, determine the number of electrons and the atomic number that an
oxygen atom has.

Part Il:

Instructions: Using the Moeller diagram, develop the electron configuration for each of the
following elements.

a) Na(zZ=11)

b) Sb (z=51)

c) Ga(z=31)

Semester January - June 2024
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d) F(z=9)

e) As(Z=33)

f) K(z=19)

Moeller Diagram (electron configuration diagram)

Semester January - June 2024
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Evaluation
Criteria

The activities were
completed by hand
using blue ink, with
legible handwriting
and cleanliness.

The student
correctly identified
the requested
atomic models.
The student
correctly answered
the requested
questions.

The student
correctly solved
each of the
requested
problems and
included the
procedure.
The student
correctly
performed the
electron
configuration for
the requested
elements.

Level

Excellent

5 POINTS
The activities were
completed by hand
using blue ink, with
legible handwriting

and cleanliness.

The student
correctly identified
all four requested

atomic models.

The student
correctly answered

all the requested
questions.

The student
correctly solved all
the requested
problems and
included the
procedure.

The student
correctly performed
all the electron
configuration
exercises for the
requested
elements.

Grade

Semester January - June 2024

Academy of Chemistry

Stage 2 Activity Rubric

Level
Good
4 POINTS
The activities were
almost entirely
completed by hand
using blue ink, with
legible handwriting
and cleanliness.

The student
correctly identified
3 of the 4 requested
atomic models.
The student
correctly answered
only 7 of the 10
requested
questions.

The student
correctly solved 3 of
the 5 requested
problems and
included the
procedure.

The student
correctly performed
5 of the 6 electron
configuration
exercises for the
requested
elements.
Total Rubric

Academy of Chemistry

Level
Sufficient
3 POINTS
Half of the activities
were completed by
hand using blue ink,
with legible
handwriting and
cleanliness.

The student
correctly identified
2 of the 4 requested

atomic models.

The student
correctly answered

only 5 of the 10
requested
questions.

The student
correctly solved 2 of
the 5 problems and

included the

procedure.

The student
correctly performed
3 of the 4 electron
configuration
exercises for the
requested
elements.
Weighting
(Portfolio points)

!{ V"j

!
i
Level
Insufficient
0 POINTS
The activities were
not completed by
hand using blue ink,
the handwriting is
not legible, and
there is no
cleanliness.
The student did not
correctly identify
the requested
atomic models.
The student did not
correctly answer
any of the
requested
questions.
The student did not
correctly solve any
of the problems and
did not include the
procedure.

The student did not
perform the
electron
configuration
exercises for the
requested
elements.
Scale from
0-100
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Stage 3

The Periodic Table and
Chemical Bonds

Semester January - June 2024
20




Escuela Preparatoria N° 22 UANL Academy of Chemistry

Dimension 1

Instructions: As a diagnostic activity, answer each of the following questions about the periodic
table.

1- What are the most abundant elements in the periodic table?

R=

2- What is a chemical bond and mention at least two examples of bonds?

R=

3- Mention at least three characteristics of non-metallic elements.

R=

Semester January - June 2024
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Dimension 2

Instructions: Create a graphic organizer related to the classification of the main chemical bonds.
The graphic organizer should include the following concepts and their respective definitions.

a) Chemical bond

b) lonic bond

c) Polar covalent bond

d) Non-polar covalent bond
e) Metallic bond

Semester January - June 2024
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Dimension 3

Instructions: Write a summary of at least one page about the periodic table. The summary should
include the definition of the periodic table, the contributions of Dmitri Mendeleev, the
organization of the periodic table into blocks, groups, and periods. Additionally, it should include
the general classification of chemical elements and their main properties, as appropriate. The
summary must be written by hand and not on a computer.

Semester January - June 2024
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Dimension 4

Instructions: Calculate the electronegativity for each of the following problems. Once the total
electronegativity value is obtained, indicate the type of chemical bond. It is mandatory to include
the procedure.

a) Determine, based on the calculation of the electronegativity value, the type of chemical bond that
would unite a carbon atom (2.5) with an oxygen atom (3.5).

b) Determine, based on the calculation of the electronegativity value, the type of chemical bond that
would unite a calcium atom (1.0) with an iodine atom (2.5).

c) Determine, based on the calculation of the electronegativity value, the type of chemical bond that
would unite a carbon atom (2.5) with a sulfur atom (2.5).

d) Determine, based on the calculation of the electronegativity value, the type of chemical bond that
would unite a gold atom (2) with a fluorine atom (4.0).

Semester January - June 2024
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Evaluation Criteria

The activities were
completed by hand
using blue ink, with
legible handwriting
and neatness.

The student
created the graphic
organizer related to
the classification of

chemical bonds.

The student wrote
the requested
summary about the
periodic table of
elements.

The student
correctly solved
each of the
requested
problems and
included the
procedure.

Academia de Quimica

Academy of Chemistry

Rubrica de las actividades de la Stage 3

Level

Excellent

5 POINTS
The activities were
completed by hand
using blue ink, with
legible handwriting

and neatness.

The graphic
organizer includes
all the requested
concepts, as well as
the respective
definitions of each
concept.

The summary
contains the
requested
information and is
one page long.

The student
correctly solved all
the requested
problems and
included the
calculations.

Grade

Semester January - June 2024

Level
Good
4 POINTS
The activities were
almost entirely
completed by hand
using blue ink, with
legible handwriting
and neatness.

The graphic
organizer includes
only 4 of the 5
requested concepts,
as well as the
respective
definitions of each
concept.

The summary
contains most of
the requested
information and is
one page long.

The student
correctly solved 3 of
the 4 requested
problems and
included the
calculations002E

Total rubric

Level

Sufficient

3 POINTS
Half of the activities
were completed by
hand using blue ink,

with legible
handwriting and
neatness.

The graphic
organizer includes
only 4 of the 5
requested concepts,
as well as the
respective
definitions of each
concept.

The summary
contains only half of
the requested
information and is
almost one page
long.

The student
correctly solved 2 of
the 4 requested
problems and
included the
calculations.

Weighting
(Portfolio points)

Level
Insufficient
0 POINTS
The activities were
not completed by
hand using blue ink,
the handwriting is
not legible, and
neatness is not
observed.

The student did not
create the graphic
organizer or it is
completely
incomplete.

The student did not
write the summary
or it does not meet
any of the
requested aspects.

The student did not
solve any of the
requested
problems.

Scale from
0-100
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Stage 4

Formulation of Inorganic
Chemical Compounds

Semester January - June 2024
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Dimension 1

Instructions: As a diagnostic activity, answer each of the following questions about inorganic
compounds.

1- What are the main types of chemical compounds present in the environment?

R=

2- Mention at least 3 examples of inorganic chemical compounds.

R=

3- What is the difference between an acid and a base?

R=

4- What is the difference between a hydride and an oxyacid?

R=

Semester January - June 2024
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Dimension 2

Instructions: Correctly define each of the following concepts.

Chemical compound

Academy of Chemistry

Inorganic compound

Organic compound

Binary compound

Tertiary compound

Polyatomic compound

IUPAC

Acids

Semester January - June 2024
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Bases

Salts

Oxides

lon

Cation

Anion

Chemical nomenclature

Semester January - June 2024
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Dimension 3

Academy of Chemistry

Instructions: Classify each of the following compounds as acids, bases, salts, or oxides. Also,
indicate whether the compounds would be classified as binary, tertiary, or polyatomic.

a) H,S

b) Fe(OH)s

c¢) CaO

d) NaHCOs

f) HNO:

g) LiOH

h) CO;

Semester January - June 2024
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Dimension 4

Instructions: Create a graphic organizer about the classification of chemical compounds, which
should include the definitions. The graphic organizer should contain the following concepts:

a) Chemical compounds

b) Organic chemical compounds
c) Inorganic chemical compounds
d) Acid

e) Base

f) Salt

g) Oxide

h) Binary compound

i) Tertiary or ternary compound
j) Polyatomic compound

Semester January - June 2024
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Evaluation
criteria

Activities were
handwritten using
blue ink, with
legible and neat
handwriting.

The student
correctly defined
the requested
concepts.

The student
correctly classified
each chemical
compound as
acids, bases, salts,
or oxides.
Additionally, they
classified them as
binary, tertiary, or
polyatomic.
The student
created the
graphic organizer
using the
requested
concepts.

Academy of Chemistry

Academy of Chemistry

Rubric for Stage 4 activities

Level
Excellent
5 POINTS
Activities were
handwritten using
blue ink, with
legible and neat
handwriting.

All concepts were
correctly defined.

All compounds
were classified
based on their
chemical activity
classification and
the number of
elements they
contain.

The student
created the
graphic organizer
and included all
requested
concepts and
definitions.

Grade

Semester January - June 2024

Level
Good
4 POINTS
Activities were
almost entirely
handwritten

using blue ink,
with legible and

neat handwriting.

The student
correctly defined
13 out of 15
requested
concepts.

6 out of 8
compounds were
classified based
on their chemical
activity
classification and
the number of
elements they
contain.

The student
created the
graphic organizer
but only included
8 out of 10
requested
concepts and
definitions.
Total rubric

Level
Sufficient
3 POINTS
Half of the
activities were
handwritten
using blue ink,
with legible and

neat handwriting.

The student
correctly defined
8 out of 15
requested
concepts.
4outof 8
compounds were
classified based
on their chemical
activity
classification and
the number of
elements they
contain.

The student
created the
graphic organizer
but only included
5 out of 10
requested
concepts and
definitions.
Weighting
(Portfolio points)

Level
Insufficient
0 POINTS
Activities were
not handwritten
using blue ink,
the handwriting
is illegible, and
there is no
neatness.
None of the
concepts were
defined correctly.

None of the
compounds were
classified
correctly.

The student did
not create the
requested
graphic organizer.

Scale from
0-100
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