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Outcome-Based Teaching and Learning Plan and Module Guide for (Microbiology-FUNCORE 104)

VISION: Mabalacat City College envisions itself to be the top choice in MISSION: The Mission of Mabalacat City College is to meet the needs of

the community it serves for quality education and training by 2025. its community as a center for learning aiming for open admission policy.

COURSE DESCRIPTION:

The lectures of this course cover the anatomy, physiology, and genetics of microorganisms, such as bacteria, algae, fungi, and protozoans. It also involves the study of
the roles of microorganisms in the environment and their applications in industry and in medicine. Discussions on viruses, viroids, and prion particles are also included.

The laboratory course provides the students with practical experience in the study of microorganisms. Experiments are designed to include techniques for the
identification of microorganisms based on their physical characteristics. Students will also be trained in the use of aseptic techniques for basic microbial application.

PROGRAM INTENDED LEARNING OUTCOMES (PILO) (BASED ON CMO):

1. Develop an in-depth understanding of the basic principles governing the science of life;
2. Utilize techniques/procedures relevant to biological research work in laboratory or field settings;
3. Apply basic mathematical and statistical computations and use of appropriate technologies in the analysis of biological data;

4. Extend knowledge and critically assess current views and theories in various areas of the biological sciences.
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PRE-REQUISITE: FUNCORE 101 and 102

NUMBER OF UNITS: 3 Units Lecture and 2 Units Laboratory

COURSE INTENDED LEARNING OUTCOMES:

1. Identify the basic structural features of microorganisms and discuss how these relate to their classification.

2. Identify the roles played by different microorganisms in relation to man and his environment.

3. Discuss the physiology and genetic mechanisms of microorganisms and their applications in industry and medicine
4. Formulate applications of microorganisms in industry and medicine based on their characteristics.

5. Perform basic techniques used in microbiology.

6. Apply the concepts of Microbiology to the community of Mabalacat City

COURSE OUTLINE
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W Topic Intended Assessme Sustain
ee Learning nt Tasks able
k Outcome (Requirem Develo
Learning Materials S entg with pment
(with references following OER plagiarism and IPR policies) (ILO) schedule Goals
or time ((:Sotr:(?r)e
allotment) nce
GLOBAL KNOWLEDGE
1-2 Discuss Drawing SDG
MICroorg | | ecture Notes: PDF/Word format lectures that can be read for approximately 30-60 minutes. the major | K- Nos.
anisms focus of (Primitive
and | Mandigan, M.T., Martinko, J.M., Bender, K.S., Buckely, D.H., & Stahl, D.A. (2015). Brock Biology of Microorganisms | the Earth — SD_G
Microbio | (141 e, pp. 2-19). Pearson. ISBN 978-0-321-89739-8. microbiol | Present— | 13:
logy and ogy and Future) Climate
Aseptic PowerPoint Presentation: 30-60 minutes approximately for each subtopic its 60 Action
techniqu ) importanc minutes
e Suggested Web Readings: o SDG
https://www.tmcc.edu/microbiology-resource-center/lab-protocols/aseptic-technique o Essay 1BL:;:I (I)‘V'Je
.. | https:/pubmed.ncbi.nIm.nih.gov/15209075/#:~:text=Abstract,a%20microganism%2C%?20the%20microfungus%20Mucor | Highlight K
Microbia the WOrK. Water
| Cell : developm Scoring.
Structure | g,ggested Online Videos: ent and rubric will S_DG.f
and history of be given 15: Life
Function | Aseptic Technique microbiol | to the on
https://www.youtube.com/watch?v=vOG8Hd6R-14 ogy as students. Land
History of Microbiology time
https://www.youtube.com/watch?v=sbPaHZQ3rq4 progresse 60_
s, minutes
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https://www.tmcc.edu/microbiology-resource-center/lab-protocols/aseptic-technique
https://pubmed.ncbi.nlm.nih.gov/15209075/#:~:text=Abstract,a%20microganism%2C%20the%20microfungus%20Mucor.
https://pubmed.ncbi.nlm.nih.gov/15209075/#:~:text=Abstract,a%20microganism%2C%20the%20microfungus%20Mucor.
https://www.youtube.com/watch?v=v0G8Hd6R-14
https://www.youtube.com/watch?v=sbPaHZQ3rq4
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Explain
the cell Due date:
structures | September
of 25-30,
microorga | 2023
nisms and
their
functions
and
importanc
e to the
cell.

Differenti
ate
bacteria
and
Archaea
in terms
of
morpholo
ay, size,
and such.
Lecture Notes: PDF/Word format lectures that can be read for approximately 30-60 minutes. Explain SDG

3-4 | Microbia ) . ) ) ) the Short- Nos.
| Mandigan, M.T., Martinko, J.M., Bender, K.S., Buckely, D.H., & Stahl, D.A. (2015). Brock Biology of Microorganisms | concepts | Answer

Metaboli | (14" ed, pp. 74; 79-84; 96-100). Pearson. ISBN 978-0-321-89739-8. of Essay. SDG

sm PowerPoint Presentation: 30-60 minutes approximately for each subtopic mgtabolls 13:
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Molecula | Suggested Web Readings: involved | 60 Climate
r _ ] ) in the minutes. Action
Microbio https://www.ncbi.nlm.nih.gov/books/NBK7919/ biochemis | Scoring
logy Suggested Online Video: try of rubric will SD_G :
MICroorga | pe given 14: Life
Microbial Metabolism nisms and | {5 the Below
https://www.youtube.com/watch?v=NYMTeqpr6J1&t=3s how it tudent Water
affects students.
living SDG
cells. 15: Life
Due Date: on
Discuss October 9- | Land
the 14, 2023
mechanis
ms of
molecular
microbiol
ogy Vvis-a-
vis central
dogma
Lecture Notes: PDF/Word format lectures that can be read for approximately 30-60 minutes. Discuss
5-6 | Microbia ) ] ] ] ) the Essay SDG
| Growth | Mandigan, M.T., Martinko, J.M., Bender, K.S., Buckely, D.H., & Stahl, D.A. (2015). Brock Biology of Microorganisms | concepts | work. Nos.
and (14" ed, pp. 143-176). Pearson. ISBN 978-0-321-89739-8. of_ ' Scoring
Control | powerPoint Presentation: 30-60 minutes approximately for each subtopic microbial rubric will SDG 3:
_ . growth_ be given Good
Microbia Suggested Web Readings: and t_helr to the Health
| Shttps://www.cliffsnotes.com/study-guides/biology/microbiology/control-of-microbial-growth/introduction-to- requireme | o qents | and
controlling-microbial- nts. Wellbei
growth#:~:text=The%20control%200f%20microbial%20growth,particular%20attention%20to%20bacterial%20spores. ng
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Genomic | Suggested Online Videos: Investigat | 60
. - e the minutes SDG
Microbial growth function 13-
https://www.youtube.com/watch?v=BxjhCpH8jcw of Climate
genomes | Action
and their Due date:
evolution | OCtober 2- | gpg
ary 7,2022 14: Life
implicatio Below
nto Water
microorga
nisms. SDG
15: Life
on
Land
Lecture Notes: PDF/Word format lectures that can be read for approximately 30-60 minutes. Design problem- | SDG
Metaboli . : . . . the solving Nos.
7 ¢ Mandigan, M.T., Martinko, J.M., Bender, K.S., Buckely, D.H., & Stahl, D.A. (2015). Brock Biology of Microorganisms mechanis | work. 120
Regulati (14™ ed, pp. 291-342). Pearson. ISBN 978-0-321-89739-8. ms in minutes SDG 3:
on PowerPoint Presentation: 30-60 minutes approximately for each subtopic metabo_llc . Good
’ PP y P regulation | Scoring Health
Suggested Web Readings: vis—a_—vis rubric will | and _
https://www.sciencedirect.com/topics/immunology-and-microbiology/metabolic-requlation#:~:text=Introduction- sensing, | be given Wellbei
'Metabolic%20regulation%20is%20a%20term%20used%20to%20describe%20the%20process,maintain%20cellular%20p | transducti | to the ng
rocesses%20and%20functions. on, | students.
transcripti SDG
Suggested Online Videos: on and Due Date: | 13:
such. October Climate
Action
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https://www.youtube.com/watch?v=BxjhCpH8jcw
https://www.sciencedirect.com/topics/immunology-and-microbiology/metabolic-regulation#:~:text=Introduction-,Metabolic%20regulation%20is%20a%20term%20used%20to%20describe%20the%20process,maintain%20cellular%20processes%20and%20functions.
https://www.sciencedirect.com/topics/immunology-and-microbiology/metabolic-regulation#:~:text=Introduction-,Metabolic%20regulation%20is%20a%20term%20used%20to%20describe%20the%20process,maintain%20cellular%20processes%20and%20functions.
https://www.sciencedirect.com/topics/immunology-and-microbiology/metabolic-regulation#:~:text=Introduction-,Metabolic%20regulation%20is%20a%20term%20used%20to%20describe%20the%20process,maintain%20cellular%20processes%20and%20functions.
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Metabolic Regulation 16-21,
2023 SDG
https://www.youtube.com/watch?v=GRKL2WToSCo 14 Life
Below
Water
SDG
15: Life
on
Land
NATIONAL KNOWLEDGE
8 | Viruses Lecture Notes: PDF/Word format lectures that can be read for approximately 30-60 minutes. Distinguis | Essay SDG
and h the work. Nos.
Virology Mandigan, M.T., Martinko, J.M., Bender, K.S., Buckely, D.H., & Stahl, D.A. (2015). Brock Biology of Microorganisms | eyolution Scoring
(14" ed, pp. 183-209). Pearson. ISBN 978-0-321-89739-8. of viral rubric will | SDG 3:
, a0, : : : genomes | pe given | Good
PowerPoint Presentation: 30-60 minutes approximately for each subtopic gnd t_hei( o t?\e Health
Suggested Web Readings: |mpllgat|0 students. and .
https://www.ncbi.nlm.nih.gov/books/NBK8098/ nto V|_ral Wellbei
evolution. | g0 ng
Suggested Online Videos: minutes
) SDG
Viruses 13:
https://www.youtube.com/watch?v=01TetEtolls Climate
Due date: | Action
Ovoeer | so
g 14: Life
2023
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Below
Water
SDG
15: Life
on
Land
MIDTERM EXAM
Lecture Notes: PDF/Word format lectures that can be read for approximately 30-60 minutes. Differenti | Drawing/P | SDG
9- | Genetics ] ) ) . . ate the roblem- Nos.
10 | of Mandigan, M.T., Martinko, J.M., Bender, K.S., Buckely, D.H., & Stahl, D.A. (2015). Brock Biology of Microorganisms genetics solving
Bacteria | (14" ed, pp.265-277). Pearson. ISBN 978-0-321-89739-8. the work. 120 | SDG 3:
and PowerPoint Presentation: 30-60 minutes approximately for each subtopic bacteria | minutes Good
Archaea ' and Health
Suggested Web Readings: archaea. and
] Wellbei
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2588523/#:~:text=1n%20terms%200f%20the%20characteristic,that%20s | Explicit Scoring ng
pan%_20a%20much%?20larger the rubric will
mechanis | be given SDG 6:
Suggested Online Videos: ms of to the Clean
Archaea and Bacteria ?r(;?]ifer in students. mter
https://www.youtube.com/watch?v=vAR47-g6tIA&t=26s bacteria Sanitati
and Due Date: | on
archaea. November DG
27, 2023 13:
Climate
Action
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2588523/#:~:text=In%20terms%20of%20the%20characteristic,that%20span%20a%20much%20larger
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2588523/#:~:text=In%20terms%20of%20the%20characteristic,that%20span%20a%20much%20larger
https://www.youtube.com/watch?v=vAR47-g6tlA&t=26s
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MABALACAT CITY COLLEGE
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First Semester A.Y. 2023-2024

SDG
14: Life
Below
Water
SDG
15: Life
on Land
11- Lecture Notes: PDF/Word format lectures that can be read for approximately 30-60 minutes. Familiariz | Problem- | SDG
12 | Microbia ) ] ) ] ) ethethe | solving Nos.
| Mandigan, M.T., Martinko, J.M., Bender, K.S., Buckely, D.H., & Stahl, D.A. (2015). Brock Biology of Microorganisms primitive | work. 120
Evolutio (14" ed, pp.285-286). Pearson. ISBN 978-0-321-89739-8. ea_rth, the | minutes SDG 3:
g ;sf][gmat PowerPoint Presentation: 30-60 minutes approximately for each subtopic gir}l/gelrgig‘;ifc E'gdgﬁh
; inas: ation o an
ics Suggested Web Readings: life Scor_mg | Wellbei
Metaboli | http://robleto.faculty.unlv.edu//Bio351/bio351%20lectures%20-%20syllabus%20-%20midterm/Bio351lec12spr07.pdf rubric will ng
c S Discuss | be given
Diversity Suggested Online Videos: the to the SDG 6
Microbial Evolution Recprds students. Clean
of https://www.youtube.com/watch?v=FJ5k-tc178c of history Water
Microorg : ' ' ' of life and and
anisms microbial | Due Date: | sanitati
systemati | December | on
CS. 4-9, 2023
SDG
Differenti 13:
ate and Climate
discuss Action
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the
different SDG
metabolis 14: Life
min Below
microorga Water
nism:
Phototrop SDG
hy, 15: Life
Chemolit on Land
htrophy.
Fermentat
ions,
Hydrocar
bon, and
Anaerobic
Respiratio
n.
LOCAL KNOWLEDGE
Diversity | Lecture Notes: PDF/Word format lectures that can be read for approximately 30-60 minutes. Discuss Problem- | SDG
113;1 (I;;cteria Matr;digan, M.T., Martinko, J.M., Bender, K.S., Buckely, D.H., & Stahl, D.A. (2015). Brock Biology of Microorganisms g}f}ersiw 33;:?%20 Nos.
and (14" ed, pp. 597-625). Pearson. ISBN 978-0-321-89739-8. of _ minutes SDG 3:
Archea PowerPoint Presentation: 30-60 minutes approximately for each subtopic bacteria . Good
Suggested Web Readings: and Scoring Health
Diversity g9 gs: archaea in | rubric will | and
of https://www.google.com/search?q=Diversity+of+Bacteria+and+Archea&og=Diversity+of+Bacteria+and+Archea&ags=c | terms of | be given | Wellbei
Eukaryot | hrome..69i57j0i22i30j0i5i13i15i30j0i390i65012.622j0j4&sourceid=chrome&ie=UTF-8 metabolis | to the ng
ic m, students.
morpholo
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https://www.google.com/search?q=Diversity+of+Bacteria+and+Archea&oq=Diversity+of+Bacteria+and+Archea&aqs=chrome..69i57j0i22i30j0i5i13i15i30j0i390i650l2.622j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Diversity+of+Bacteria+and+Archea&oq=Diversity+of+Bacteria+and+Archea&aqs=chrome..69i57j0i22i30j0i5i13i15i30j0i390i650l2.622j0j4&sourceid=chrome&ie=UTF-8
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Microorg | Suggested Online Videos: gy and | Due Date: | SDG 6:
anisms . _ nitrogen | December | Clean
Diversity of bacteria and Archea cycle. 11-16 Water
https://www.youtube.com/watch?v=vARA47-q6tIA&t=30s 2023 ’ and
Differenti Sanitati
ate the on
characters
present in SDG 9:
eukaryoti Industr
¢ Ys
microorga Innovat
nisms ion, and
such as Infrastr
protist, ucture
fungi, and
algae. SDG
11:
Sustain
able
Cities
and
Commu
nities
SDG
13:
Climate
Action
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SDG
14: Life
Below
Water
SDG
15: Life
on
Land
15 | Microbia | Lecture Notes: PDF/Word format lectures that can be read for approximately 30-60 minutes. Demonstr | Household | SDG 3:
I ate / Good
Ecosyste knowledg | Laborator | Health
ms Mandi M.T.. Marti . . - e of y activities | and
gan, M.T., Martinko, J.M., Bender, K.S., Buckely, D.H., & Stahl, D.A. (2015). Brock Biology of Microorganisms microbial Wellbei
Nutrient (14" ed, pp.73-100). Pearson. ISBN 978-0-321-89739-8. ecology Laborator | ng
Cycles PowerPoint Presentation: 30-60 minutes approximately for each subtopic both y Report.
terrestrial | 120 SDG 6:
Suggested Web Readings: and minutes Clean
) ] ) ) ] ) aquatic Water
https://www.google.com/search?q=Microbial+Ecosystems+Nutrient+Cycles&og=Microbial+Ecosystems+Nutrient+Cycl | environm and
es&ags=chrome..69i57j33i22i29i3012.479j0j4&sourceid=chrome&ie=UTF-8 ents. Seori Sanitati
coring
Suggested Online Videos: Elucidate | rubric will on
Biochemical Cycles the be given | SDG 9:
different | tothe Industr
https://www.youtube.com/watch?v=Bn41IXKyVWQ processes | students. Y,
of nutrient Innovat
cycles ion, and
namely
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https://www.google.com/search?q=Microbial+Ecosystems+Nutrient+Cycles&oq=Microbial+Ecosystems+Nutrient+Cycles&aqs=chrome..69i57j33i22i29i30l2.479j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Microbial+Ecosystems+Nutrient+Cycles&oq=Microbial+Ecosystems+Nutrient+Cycles&aqs=chrome..69i57j33i22i29i30l2.479j0j4&sourceid=chrome&ie=UTF-8
https://www.youtube.com/watch?v=Bn41lXKyVWQ
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carbon, Due Date: | Infrastr
nitrogen, | December | ucture
hydrologi | 18-19,
c, and | 2023 SDG
sulfur. 11:
Sustain
able
Cities
and
Commu
nities
Microbio | Lecture Notes: PDF/Word format lectures that can be read for approximately 30-60 minutes. Familiariz | Household | SDG 3:
16- | logy of ) ] ) ] ) e and / Good
17 | the Built Mandigan, M.T., Martinko, J.M., Bender, K.S., Buckely, D.H., & Stahl, D.A. (2015). Brock Biology of Microorganisms Understan | Laborator | Health
Environ (14" ed, pp.86-95). Pearson. ISBN 978-0-321-89739-8. d the y activities | and
ment PowerPoint Presentation: 30-60 minutes approximately for each subtopic :an;rf)ortanc L aborator \é\éellbm
Microbia | suggested Web Readings: bioremedi | y Report.
I ation, and | 120 SDG 6:
Symbios | https://journals.asm.org/doi/10.1128/msystems.00127- water minutes Clean
es 19#:~:text=Microbial%20symbionts%20create%200rganic%20material,environments%20(1%2C%202). treatment. Water
and
Pathogen | Suggested Online Videos: Discuss Seorin Sanitati
icity and Microbial Symbiosis the : rubric 8vi|l on
Immunol https://www.youtube.com/watch?v=41k2x3GF6wc mechanis ;
ogy : : : : m of be given SDG 9:
different Industr
symbiotic Y,

aaCC

ANG COMMUNITY COLLEGE NATIN



https://journals.asm.org/doi/10.1128/msystems.00127-19#:~:text=Microbial%20symbionts%20create%20organic%20material,environments%20(1%2C%202).
https://journals.asm.org/doi/10.1128/msystems.00127-19#:~:text=Microbial%20symbionts%20create%20organic%20material,environments%20(1%2C%202).
https://www.youtube.com/watch?v=4lk2x3GF6wc
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relationsh | to the Innovat
ip of students. | ion, and
microorga Infrastr
nisms. ucture
Due Date:
Explicit January 3- | SDG
the 6, 2023 11:
concepts Sustain
of able
pathogeni Cities
city and and
immunolo Commu
ay. nities
SDG
13:
Climate
Action
SDG
14: Life
Below
Water
SDG
15: Life
on
Land
FINAL EXAM/ OUTPUT
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SUMMARY OF REVISIONS: SDGs were incorporated in the weekly topics.

Revision Date Updated by Short Description of Changes
) ' ' Enhancing the Topics related to the needs of the
1.0 August, 2022 Frienchie Ann B. Yamauchi '
community.
Incorporated the related SDGs and alignment of the
2.0 August, 2023 Glen S. Nolasco, MSc. . ' o
topics to the community and target of the Institution

GENERAL GUIDELINES AND POLICIES:

As the College currently follows Hybrid Delivery of Learning on its instruction, the following general guidelines and policies are set

by the School to be followed by the faculty-in-charge and the students of the course.

Attendance
Checking of attendance during face-to-face classes is a requirement and will be strictly observed.

Academic Integrity
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Observance of the outmost academic integrity shall be observed by the students of the course. Plagiarism, cheating, and other

forms of academic dishonesty shall not be tolerated by the faculty-in-charge nor the Institute.

Accomplishment of Requirements

All requirements given by the instructor/faculty-in-charge of the course to the students shall be called/referred to/addressed as “work
output”. Each work output must be accomplished by the students until the schedule set by the instructor/faculty-in-charge. Final student'’s
output must also be accomplished by the schedule set by the instructor of the course.

Line of Communication
The course’s official line of communication shall be through the following:

The outmost respect and courtesy must be observed by students in communicating to their instructor/faculty-in-charge of the
course and to their classmates and vice versa. Any form of disrespectful and discourteous way of communication shall not be tolerated by
the School.

Instructional Materials (IMs)
Working students may avail of the modular type of teaching. MS Teams on-line platform may be utilized by the instructor/faculty-

in-charge of the course to the students — adapting the flexible learning scheme.
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Grading System:

Midterm 50% Attendance/Quizzes/Assignment/Projects/Exam (60%)
Laboratory Activity and Reports (40%)
Final 50% Attendance/Quizzes/Assignment/Projects/Exam (60%)

Laboratory Activity and Reports (40%)

Total: 100%
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— “Difference among virus, virion, viroids, virusoids and prions”- https://www.youtube.com/watch?v=chTU792DWas

— “DNA replication and RNA transcription and translation | Khan Academy”- https://www.youtube.com/watch?v=6gUY5NoX1Lk
— “Fermentation”- https://www.youtube.com/watch?v=YbdkbCU20_M

— “Harnessing Bacteria: Biogeochemical Cycles — Microbiology | Lecturio”- https://www.youtube.com/watch?v=sPAhkDSOHvQ
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— “Microbial Metabolism - Fermentation, Aerobic, and Anaerobic Cellular Respiration”- https://www.youtube.com/watch?v=rYItFtRKCEQ
— “Microbiology - Bacteria (Structure)”- https://www.youtube.com/watch?v=fzIKJpcfXfo

— “Microbiology - Bacteria Growth, Reproduction, Classification”- https://www.youtube.com/watch?v=7Lh-M-rX86Q

— “Microbiology of Microbial Metabolism”- https://www.youtube.com/watch?v=NYMTeqpr6JI

— “Micro-Biology: Crash Course History of Science #24”- https://www.youtube.com/watch?v=2JdBH2tys6M

— “Microorganisms in wastewater treatment”- https://www.youtube.com/watch?v=HPgjdEUfHOE

—  “Microscopes and How to Use a Light Microscope”- https://www.youtube.com/watch?v=tVcEEw6qbBQ

— “Module 1: Intro to Microbiology: Microbial Biochemistry”- https://www.youtube.com/watch?v=L97uw3K5Vbw

— “Nitrogen & Phosphorus Cycles: Always Recycle! Part 2 - Crash Course Ecology #9”- https://www.youtube.com/watch?v=leHy-Y_8nRs&t=350s
— “Nitrogen Fixation | Nitrogen Cycle | Microorganisms | Don't Memorise”- https://www.youtube.com/watch?v=tCrgTV20BD4
— “Prion disease animation”- https://www.youtube.com/watch?v=AkN16QDCClg

— “Prion disease animation”- https://www.youtube.com/watch?v=Xws0_I-xyOl

— “Prions (Spongiform encephalopathy)”- https://www.youtube.com/watch?v=dXcLb4oCYfg

— “Requirements For Microbial Growth”- https://www.youtube.com/watch?v=jia7avWv4s4

— “Respiration: Aerobic vs Anaerobic”- https://www.youtube.com/watch?v=n0uABIIfj44

— “Role of Microorganisms in Bioremidiation II”- https://www.youtube.com/watch?v=J7PQmPQjewg
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— “Subviral particles: viroids and prions | Cells | MCAT | Khan Academy”- https://www.youtube.com/watch?v=gmsWOrQtj4w

— “The beneficial bacteria that make delicious food - Erez Garty”- https://www.youtube.com/watch?v=eksagPy5tmQ&t=23s

— “The Central Dogma: DNA to proteins (an animated lecture video)”- https://www.youtube.com/watch?v=QvNdzLALvkIB

— “The History of Life on Earth - Crash Course Ecology #1”- https://www.youtube.com/watch?v=sjE-Pkjp3u4

— “The Hydrologic and Carbon Cycles: Always Recycle! - Crash Course Ecology #8”- https://www.youtube.com/watch?v=2D7hZplYICA
— “The Role of Microorganisms in the Marine Nitrogen Cycle”- https://www.youtube.com/watch?v=f8Nota8bKsl

— “Viroids: Possibly the Smallest Pathogens on Earth”- https://www.youtube.com/watch?v=fhYbQHP44-c

—  “Virus structure and classification | Cells | MCAT | Khan Academy”- https://www.youtube.com/watch?v=4kIKySxUYuk

—  “Viruses (Updated)”- https://www.youtube.com/watch?v=8FqITslU22s

— “What are microorganisms? Bacteria, Viruses and Fungi”- https://www.youtube.com/watch?v=9JW63U2mzqo

— “What is Culture media | | different classification of culture media || Microbiology”- https://www.youtube.com/watch?v=YI1EZi0gX1Q
— “What is FERMENTATION? Types of fermentation”- https://www.youtube.com/watch?v=HaN5K_WwRqg4

—  “Where Did Viruses Come From?”- https://www.youtube.com/watch?v=X31g5TB-MRo

Prepared by: Reviewed by: cc Cf:
Glen S. Nolasco Marilyn S. Arcilla, RN, MAN Romeo D. Erese I, LPT, Ph.D.
Instructor | IAS-Dean AVP for Academic Affairs
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