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Foreword

The single most important factor determining the quality of education at school,

college or university levels is the quality of available faculty. At good universities
the ratio of PhD level faculty to students is 1: 10 or even less. At the University of
Cambridge where | happen be an Honorary Life Fellow (Kings College) it is 1:6. The
quality of education and research at Cambridge is reflected from the fact that
over 90 Nobel Prizes have been awarded to senior researchers associated with
Cambridge University. Clearly it will take decades for universities in developing
countries to reach those standards even if there are visionary governments
providing liberal financial support.

However, there is hope. The manner in which education is being imparted is
undergoing radical changes and distance education is allowing developing
countries to benefit from lectures delivered by leading academicians from top
Western Universities through Massive Open Online Courses (MOOCs). We
launched an integrated version of MOOCs a few years ago which contains tens of
thousands of lectures in various disciplines at school, college and university level
from MIT, Stanford, Yale, University of California, Khan Academy and other
institutions. These are freely available at www.lej4learning.com.pk

Another exciting initiative by us is the in the form of books without any text ---
containing just video links under different headings and sub headings to lectures
by leading professors. This should bring about a paradigm shift in the manner in
which teaching is imparted as it will allow both students and teachers to study the
materials in advance and free the class room time for discussion sessions so that
concepts can be discussed and clarified. The first such book on chemical sciences,
entitled “Basic Principles of Organic Chemistry — A Compendium of
Video-Lectures”, was published early in 2016 and it has a Foreword by the Nobel
Laureate Prof. Jean-Marie Lehn (Strasbourg, France). The present book by my
grandson Ibad-Ur-Rahman represents a valiant effort in biology, and it is suitable
for undergraduate and postgraduate students. It contains lectures by leading
professors from MIT, Yale, University of California and other institutions.


http://www.lej4learning.com.pk/

| would like to congratulate Ibad, who is studying at A-levels in Karachi Grammar
School, for the excellent work done and hope that it will be useful for students
and researchers all over the world.

Atta-Ur-Rahman FRS, NI, Hl, SI, Ti
Professor Emeritus

University of Karachi

Honorary Life Fellow,

Kings College, Cambridge University

Preface




| am a Student at Karachi Grammar School and am currently doing my
A-Levels from there. | study Mathematics and Sciences and enjoy
learning about new developments in the world of science. During my
summer vacations | decided to make an efficient use of my time,
learning about science from the best teachers at top universities in the
world through easily accessible video lectures. What is better than
having free access to lectures given at top universities such as MIT,
Berkeley and more. Furthermore | decided to benefit other students
like me to gain access to these eye-opening lectures. My grandfather
has developed a program through which students all over the world can
have free access to these lectures. The best way to do this was to
compile a video library with lectures on many subjects where a lecture
by an esteemed teacher was just a click away. This is what | devoted my
vacations to.
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1) Introduction to Biology

http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-1
-introduction/

https://www.khanacademy.org/science/biology/intro-to-biology/what-is-biology/v/overview-of-biol
ogy

https://www.youtube.com/watch?v=v8DfRYUG4MM&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L&in
dex=1

2) Water Acids and Bases

2.1) Hydrogen Bonding in Water

2.11)https://www.khanacademy.org/science/biology/water-acids-and-bases/hydrogen-bonding-in-w
ater/v/hydrogen-bonding-in-water

2.12)https://www.khanacademy.org/science/biology/water-acids-and-bases/hydrogen-bonding-in-w
ater/v/water-as-a-solvent

2.2) Cohesion and Adhesion

2.21)
https://www.khanacademy.org/science/biology/water-acids-and-bases/cohesion-and-adhesion/v/ca
pillary-action-and-why-we-see-a-meniscus

2.22)
https://www.khanacademy.org/science/biology/water-acids-and-bases/cohesion-and-adhesion/v/su
rface-tension

2.3) Temperature and state changes in water

2.31)
https://www.khanacademy.org/science/biology/water-acids-and-bases/water-as-a-solid-liquid-and-g
as/v/lebron-asks-why-does-sweating-cool-you-down

2.32)
https://www.khanacademy.org/science/biology/water-acids-and-bases/water-as-a-solid-liquid-and-g
as/v/evaporative-cooling

2.33)
https://www.khanacademy.org/science/biology/water-acids-and-bases/water-as-a-solid-liquid-and-g
as/v/heat-of-vaporization-of-water-and-ethanol



https://www.khanacademy.org/science/biology/water-acids-and-bases/water-as-a-solid-liquid-and-gas/v/heat-of-vaporization-of-water-and-ethanol
https://www.khanacademy.org/science/biology/water-acids-and-bases/cohesion-and-adhesion/v/surface-tension
https://www.khanacademy.org/science/biology/water-acids-and-bases/water-as-a-solid-liquid-and-gas/v/lebron-asks-why-does-sweating-cool-you-down
https://www.khanacademy.org/science/biology/water-acids-and-bases/hydrogen-bonding-in-water/v/hydrogen-bonding-in-water
https://www.khanacademy.org/science/biology/water-acids-and-bases/water-as-a-solid-liquid-and-gas/v/heat-of-vaporization-of-water-and-ethanol
https://www.khanacademy.org/science/biology/water-acids-and-bases/water-as-a-solid-liquid-and-gas/v/evaporative-cooling
https://www.khanacademy.org/science/biology/water-acids-and-bases/hydrogen-bonding-in-water/v/water-as-a-solvent
https://www.khanacademy.org/science/biology/water-acids-and-bases/water-as-a-solid-liquid-and-gas/v/lebron-asks-why-does-sweating-cool-you-down
https://www.khanacademy.org/science/biology/water-acids-and-bases/hydrogen-bonding-in-water/v/water-as-a-solvent
https://www.khanacademy.org/science/biology/water-acids-and-bases/cohesion-and-adhesion/v/surface-tension
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-1-introduction/
https://www.khanacademy.org/science/biology/water-acids-and-bases/hydrogen-bonding-in-water/v/hydrogen-bonding-in-water
https://www.youtube.com/watch?v=v8DfRYUG4MM&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L&index=1
https://www.khanacademy.org/science/biology/water-acids-and-bases/water-as-a-solid-liquid-and-gas/v/evaporative-cooling
https://www.khanacademy.org/science/biology/water-acids-and-bases/cohesion-and-adhesion/v/capillary-action-and-why-we-see-a-meniscus
https://www.khanacademy.org/science/biology/intro-to-biology/what-is-biology/v/overview-of-biology
https://www.khanacademy.org/bigbingo_redirect?continue=https%3A%2F%2Fwww.khanacademy.org%2Fscience%2Fbiology%2Fwater-acids-and-bases%2Fwater-as-a-solid-liquid-and-gas%2Fv%2Flebron-asks-why-does-sweating-cool-you-down&conversion_ids=condensed_tutorial_title_click
https://www.khanacademy.org/science/biology/intro-to-biology/what-is-biology/v/overview-of-biology
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-1-introduction/
https://www.khanacademy.org/science/biology/water-acids-and-bases/cohesion-and-adhesion/v/capillary-action-and-why-we-see-a-meniscus
https://www.youtube.com/watch?v=v8DfRYUG4MM&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L&index=1

2.34)
https://www.khanacademy.org/science/biology/water-acids-and-bases/water-as-a-solid-liquid-and-g
as/v/specific-heat-of-water

2.35)
https://www.khanacademy.org/science/biology/water-acids-and-bases/water-as-a-solid-liquid-and-g
as/v/liguid-water-denser-than-solid-water-ice

2.4) Acids, bases, and pH

2.41)
https://www.khanacademy.org/science/biology/water-acids-and-bases/acids-bases-and-ph/v/autoio
nization-water

2.42)
https://www.khanacademy.org/science/biology/water-acids-and-bases/acids-bases-and-ph/v/arrhen
ius-definition-of-acids-and-bases

2.43)
https://www.khanacademy.org/science/biology/water-acids-and-bases/acids-bases-and-ph/v/bronst
ed-lowry-definition-of-acids-and-bases

2.44)
https://www.khanacademy.org/science/biology/water-acids-and-bases/acids-bases-and-ph/v/introd
uction-to-definition-of-ph

2.45)
https://www.khanacademy.org/science/biology/water-acids-and-bases/acids-bases-and-ph/v/buffer-

system

3) Properties of Carbon
3.1) Carbon

3.11)
https://www.khanacademy.org/science/biology/properties-of-carbon/carbon/v/carbon-as-a-building
-block-of-life

3.12)
https://www.khanacademy.org/science/biology/properties-of-carbon/carbon/v/silicon-based-life

3.13)
https://www.khanacademy.org/science/biology/properties-of-carbon/carbon/v/representing-structu
res-of-organic-molecules



https://www.khanacademy.org/science/biology/water-acids-and-bases/acids-bases-and-ph/v/autoionization-water
https://www.khanacademy.org/science/biology/water-acids-and-bases/acids-bases-and-ph/v/buffer-system
https://www.khanacademy.org/science/biology/properties-of-carbon/carbon/v/representing-structures-of-organic-molecules
https://www.khanacademy.org/science/biology/water-acids-and-bases/water-as-a-solid-liquid-and-gas/v/specific-heat-of-water
https://www.khanacademy.org/science/biology/water-acids-and-bases/acids-bases-and-ph/v/arrhenius-definition-of-acids-and-bases
https://www.khanacademy.org/science/biology/water-acids-and-bases/acids-bases-and-ph/v/bronsted-lowry-definition-of-acids-and-bases
https://www.khanacademy.org/science/biology/properties-of-carbon/carbon/v/carbon-as-a-building-block-of-life
https://www.khanacademy.org/science/biology/water-acids-and-bases/water-as-a-solid-liquid-and-gas/v/specific-heat-of-water
https://www.khanacademy.org/science/biology/properties-of-carbon/carbon/v/carbon-as-a-building-block-of-life
https://www.khanacademy.org/science/biology/properties-of-carbon/carbon/v/silicon-based-life
https://www.khanacademy.org/science/biology/water-acids-and-bases/acids-bases-and-ph/v/introduction-to-definition-of-ph
https://www.khanacademy.org/science/biology/water-acids-and-bases/acids-bases-and-ph/v/bronsted-lowry-definition-of-acids-and-bases
https://www.khanacademy.org/science/biology/water-acids-and-bases/water-as-a-solid-liquid-and-gas/v/liquid-water-denser-than-solid-water-ice
https://www.khanacademy.org/science/biology/water-acids-and-bases/acids-bases-and-ph/v/autoionization-water
https://www.khanacademy.org/science/biology/water-acids-and-bases/acids-bases-and-ph/v/autoionization-water
https://www.khanacademy.org/science/biology/water-acids-and-bases/acids-bases-and-ph/v/introduction-to-definition-of-ph
https://www.khanacademy.org/science/biology/water-acids-and-bases/acids-bases-and-ph/v/buffer-system
https://www.khanacademy.org/science/biology/water-acids-and-bases/water-as-a-solid-liquid-and-gas/v/liquid-water-denser-than-solid-water-ice
https://www.khanacademy.org/science/biology/water-acids-and-bases/acids-bases-and-ph/v/arrhenius-definition-of-acids-and-bases
https://www.khanacademy.org/science/biology/properties-of-carbon/carbon/v/representing-structures-of-organic-molecules

3.2) Hydrocarbon structures and functional groups

3.21)
https://www.khanacademy.org/science/biology/properties-of-carbon/hydrocarbon-structures-and-fu
nctional-groups/v/hydrocarbon-overview

3.22)
https://www.khanacademy.org/science/biology/properties-of-carbon/hydrocarbon-structures-and-fu
nctional-groups/v/isomers

3.23)
https://www.khanacademy.org/science/biology/properties-of-carbon/hydrocarbon-structures-and-fu
nctional-groups/v/functional-groups

4) Biochemistry

4.1)
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-2
-biochemistry-1/

4.2)
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-3
-biochemistry-2/

4.3)
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-4
-biochemistry-3/

4.4)
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-5

-biochemistry-4/

5) Macromolecules

5.1) Carbohydrates


https://www.khanacademy.org/science/biology/properties-of-carbon/hydrocarbon-structures-and-functional-groups/v/isomers
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-2-biochemistry-1/
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-4-biochemistry-3/
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-2-biochemistry-1/
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-3-biochemistry-2/
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-3-biochemistry-2/
https://www.khanacademy.org/science/biology/properties-of-carbon/hydrocarbon-structures-and-functional-groups/v/isomers
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-5-biochemistry-4/
https://www.khanacademy.org/science/biology/properties-of-carbon/hydrocarbon-structures-and-functional-groups/v/functional-groups
https://www.khanacademy.org/science/biology/properties-of-carbon/hydrocarbon-structures-and-functional-groups/v/hydrocarbon-overview
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-4-biochemistry-3/
https://www.khanacademy.org/science/biology/properties-of-carbon/hydrocarbon-structures-and-functional-groups/v/hydrocarbon-overview
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-5-biochemistry-4/
https://www.khanacademy.org/science/biology/properties-of-carbon/hydrocarbon-structures-and-functional-groups/v/functional-groups

5.11)
https://www.khanacademy.org/science/biology/macromolecules/carbohydrates-and-sugars/v/molec
ular-structure-of-glucose

5.12)
https://www.khanacademy.org/science/biology/macromolecules/carbohydrates-and-sugars/v/dehy
dration-synthesis-or-a-condensation-reaction

5.13)
https://www.khanacademy.org/science/biology/macromolecules/carbohydrates-and-sugars/v/hydro

lysis

5.14)
https://www.khanacademy.org/science/biology/macromolecules/carbohydrates-and-sugars/v/molec
ular-structure-of-fructose

5.2) Lipids

5.21)
https://www.khanacademy.org/science/biology/macromolecules/lipids/v/molecular-structure-of-trig

lycerides-fats

5.22)
https://www.khanacademy.org/science/biology/macromolecules/lipids/v/saturated-fats-unsaturate
d-fats-and-trans-fats

5.23) https://www.khanacademy.org/science/biology/macromolecules/lipids/v/lipid-overview

5.3) Nucleic Acids

5.31)
https://www.khanacademy.org/science/biology/macromolecules/nucleic-acids/v/dna-deoxyribonucl
eic-acid

5.32)
https://www.khanacademy.org/science/biology/macromolecules/nucleic-acids/v/rna-transcription-a
nd-translation



https://www.khanacademy.org/science/biology/macromolecules/carbohydrates-and-sugars/v/molecular-structure-of-fructose
https://www.khanacademy.org/science/biology/macromolecules/lipids/v/molecular-structure-of-triglycerides-fats
https://www.khanacademy.org/science/biology/macromolecules/nucleic-acids/v/rna-transcription-and-translation
https://www.khanacademy.org/science/biology/macromolecules/carbohydrates-and-sugars/v/hydrolysis
https://www.khanacademy.org/science/biology/macromolecules/lipids/v/saturated-fats-unsaturated-fats-and-trans-fats
https://www.khanacademy.org/science/biology/macromolecules/nucleic-acids/v/dna-deoxyribonucleic-acid
https://www.khanacademy.org/science/biology/macromolecules/nucleic-acids/v/dna-deoxyribonucleic-acid
https://www.khanacademy.org/science/biology/macromolecules/lipids/v/saturated-fats-unsaturated-fats-and-trans-fats
https://www.khanacademy.org/science/biology/macromolecules/carbohydrates-and-sugars/v/molecular-structure-of-fructose
https://www.khanacademy.org/science/biology/macromolecules/carbohydrates-and-sugars/v/dehydration-synthesis-or-a-condensation-reaction
https://www.khanacademy.org/science/biology/macromolecules/carbohydrates-and-sugars/v/molecular-structure-of-glucose
https://www.khanacademy.org/science/biology/macromolecules/carbohydrates-and-sugars/v/dehydration-synthesis-or-a-condensation-reaction
https://www.khanacademy.org/science/biology/macromolecules/lipids/v/lipid-overview
https://www.khanacademy.org/science/biology/macromolecules/carbohydrates-and-sugars/v/molecular-structure-of-glucose
https://www.khanacademy.org/science/biology/macromolecules/carbohydrates-and-sugars/v/hydrolysis
https://www.khanacademy.org/science/biology/macromolecules/nucleic-acids/v/rna-transcription-and-translation
https://www.khanacademy.org/science/biology/macromolecules/lipids/v/molecular-structure-of-triglycerides-fats

5.33)
https://www.khanacademy.org/science/biology/macromolecules/nucleic-acids/v/molecular-structur
e-of-dna

5.34)
https://www.khanacademy.org/science/biology/macromolecules/nucleic-acids/v/antiparallel-structu
re-of-dna-strands

5.35)
https://www.khanacademy.org/science/biology/macromolecules/nucleic-acids/v/molecular-structur
e-of-rna

5.4) Proteins

5.41)
https://www.khanacademy.org/science/biology/macromolecules/proteins-and-amino-acids/v/introd
uction-to-amino-acids

5.42)
https://www.khanacademy.org/science/biology/macromolecules/proteins-and-amino-acids/v/peptid
e-bond-formation

5.43)
https://www.khanacademy.org/science/biology/macromolecules/proteins-and-amino-acids/v/overvi
ew-of-protein-structure

5.44)
https://www.khanacademy.org/science/biology/macromolecules/proteins-and-amino-acids/v/tertiar
y-structure-of-proteins

5.5) Protein Localization

http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-1
4-protein-localization/
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https://www.khanacademy.org/science/biology/macromolecules/proteins-and-amino-acids/v/peptide-bond-formation
https://www.khanacademy.org/science/biology/macromolecules/proteins-and-amino-acids/v/tertiary-structure-of-proteins
https://www.khanacademy.org/science/biology/macromolecules/nucleic-acids/v/antiparallel-structure-of-dna-strands
https://www.khanacademy.org/science/biology/macromolecules/nucleic-acids/v/antiparallel-structure-of-dna-strands
https://www.khanacademy.org/science/biology/macromolecules/nucleic-acids/v/molecular-structure-of-rna
https://www.khanacademy.org/science/biology/macromolecules/nucleic-acids/v/molecular-structure-of-dna
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-14-protein-localization/
https://www.khanacademy.org/science/biology/macromolecules/proteins-and-amino-acids/v/overview-of-protein-structure
https://www.khanacademy.org/science/biology/macromolecules/nucleic-acids/v/molecular-structure-of-dna
https://www.khanacademy.org/science/biology/macromolecules/proteins-and-amino-acids/v/tertiary-structure-of-proteins
https://www.khanacademy.org/science/biology/macromolecules/proteins-and-amino-acids/v/introduction-to-amino-acids
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-14-protein-localization/
https://www.khanacademy.org/science/biology/macromolecules/proteins-and-amino-acids/v/overview-of-protein-structure
https://www.khanacademy.org/science/biology/macromolecules/proteins-and-amino-acids/v/introduction-to-amino-acids
https://www.khanacademy.org/science/biology/macromolecules/nucleic-acids/v/molecular-structure-of-rna
https://www.khanacademy.org/science/biology/macromolecules/proteins-and-amino-acids/v/peptide-bond-formation

6) Energy and Enzymes
6.1) Energy in Metabolism

https://www.khanacademy.org/science/biology/energy-and-enzymes/energy-in-metabolism/v/intro
duction-to-metabolism-anabolism-and-catabolism

6.2) Free Energy

6.21)
https://www.khanacademy.org/science/biology/energy-and-enzymes/free-energy-tutorial/v/gibbs-fr
ee-energy-and-spontaneous-reactions

6.22)
https://www.khanacademy.org/science/biology/energy-and-enzymes/free-energy-tutorial/v/enderg
onic-exergonic-exothermic-and-endothermic-reactions

6.3) ATP and Reaction Coupling

6.31)
https://www.khanacademy.org/science/biology/energy-and-enzymes/atp-reaction-coupling/v/adeno
sine-triphosphate

6.32)
https://www.khanacademy.org/science/biology/energy-and-enzymes/atp-reaction-coupling/v/atp-h
ydrolysis-mechanism

6.33)
https://www.khanacademy.org/science/biology/energy-and-enzymes/atp-reaction-coupling/v/reacti
on-coupling-to-create-glucose-6-phosphate

6.4) Introduction to Enzymes

6.41)
https://www.khanacademy.org/science/biology/energy-and-enzymes/introduction-to-enzymes/v/int
roduction-to-kinetics

6.42)
https://www.khanacademy.org/science/biology/energy-and-enzymes/introduction-to-enzymes/v/en
zymes

6.5) Enzyme Regulation
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https://www.khanacademy.org/science/biology/energy-and-enzymes/atp-reaction-coupling/v/adenosine-triphosphate
https://www.khanacademy.org/science/biology/energy-and-enzymes/free-energy-tutorial/v/endergonic-exergonic-exothermic-and-endothermic-reactions
https://www.khanacademy.org/science/biology/energy-and-enzymes/energy-in-metabolism/v/introduction-to-metabolism-anabolism-and-catabolism
https://www.khanacademy.org/science/biology/energy-and-enzymes/atp-reaction-coupling/v/adenosine-triphosphate
https://www.khanacademy.org/science/biology/energy-and-enzymes/free-energy-tutorial/v/gibbs-free-energy-and-spontaneous-reactions
https://www.khanacademy.org/science/biology/energy-and-enzymes/introduction-to-enzymes/v/introduction-to-kinetics
https://www.khanacademy.org/science/biology/energy-and-enzymes/free-energy-tutorial/v/endergonic-exergonic-exothermic-and-endothermic-reactions
https://www.khanacademy.org/science/biology/energy-and-enzymes/introduction-to-enzymes/v/enzymes
https://www.khanacademy.org/science/biology/energy-and-enzymes/energy-in-metabolism/v/introduction-to-metabolism-anabolism-and-catabolism
https://www.khanacademy.org/science/biology/energy-and-enzymes/free-energy-tutorial/v/gibbs-free-energy-and-spontaneous-reactions
https://www.khanacademy.org/science/biology/energy-and-enzymes/introduction-to-enzymes/v/introduction-to-kinetics
https://www.khanacademy.org/science/biology/energy-and-enzymes/atp-reaction-coupling/v/atp-hydrolysis-mechanism
https://www.khanacademy.org/science/biology/energy-and-enzymes/atp-reaction-coupling/v/atp-hydrolysis-mechanism
https://www.khanacademy.org/science/biology/energy-and-enzymes/atp-reaction-coupling/v/reaction-coupling-to-create-glucose-6-phosphate
https://www.khanacademy.org/science/biology/energy-and-enzymes/atp-reaction-coupling/v/reaction-coupling-to-create-glucose-6-phosphate
https://www.khanacademy.org/science/biology/energy-and-enzymes/introduction-to-enzymes/v/enzymes

6.51)
https://www.khanacademy.org/science/biology/energy-and-enzymes/enzyme-regulation/v/enzyme-
cofactors-and-coenzymes

6.52)
https://www.khanacademy.org/science/biology/energy-and-enzymes/enzyme-regulation/v/competit
ive-inhibition

UC Berkeley

https://www.youtube.com/watch?v=vhWcw6FzeDg&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L&ind
ex=6

https://www.youtube.com/watch?v=SNFKbV6e3Nc&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L&ind
ex=7

https://www.youtube.com/watch?v=nNvOmSoslJk&index=8&list=PL-XXv-cvA _iDuZ4BUn54ujg2kZttN
k27L

7) Structure of a Cell
7.1) Introduction to Cells

7.11)
https://www.khanacademy.org/science/biology/structure-of-a-cell/introduction-to-cells/v/scale-of-c
ells

7.12)
https://www.khanacademy.org/science/biology/structure-of-a-cell/introduction-to-cells/v/cell-theor

y

7.2) Prokaryotic and eukaryotic cells

7.21)
https://www.khanacademy.org/science/biology/structure-of-a-cell/prokaryotic-and-eukaryotic-cells/

v/cell-size

7.22)
https://www.khanacademy.org/science/biology/structure-of-a-cell/prokaryotic-and-eukaryotic-cells/
v/prokaryotic-and-eukaryotic-cells

7.3) Tour of a Eukaryotic Cell
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https://www.youtube.com/watch?v=SNFKbV6e3Nc&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L&index=7
https://www.khanacademy.org/science/biology/energy-and-enzymes/enzyme-regulation/v/enzyme-cofactors-and-coenzymes
https://www.khanacademy.org/science/biology/structure-of-a-cell/prokaryotic-and-eukaryotic-cells/v/cell-size
https://www.youtube.com/watch?v=vhWcw6FzeDg&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L&index=6
https://www.khanacademy.org/science/biology/structure-of-a-cell/prokaryotic-and-eukaryotic-cells/v/prokaryotic-and-eukaryotic-cells
https://www.khanacademy.org/science/biology/structure-of-a-cell/introduction-to-cells/v/scale-of-cells
https://www.youtube.com/watch?v=SNFKbV6e3Nc&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L&index=7
https://www.khanacademy.org/science/biology/structure-of-a-cell/prokaryotic-and-eukaryotic-cells/v/cell-size
https://www.khanacademy.org/science/biology/energy-and-enzymes/enzyme-regulation/v/enzyme-cofactors-and-coenzymes
https://www.youtube.com/watch?v=vhWcw6FzeDg&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L&index=6
https://www.khanacademy.org/science/biology/structure-of-a-cell/introduction-to-cells/v/cell-theory
https://www.khanacademy.org/science/biology/structure-of-a-cell/prokaryotic-and-eukaryotic-cells/v/prokaryotic-and-eukaryotic-cells
https://www.khanacademy.org/science/biology/energy-and-enzymes/enzyme-regulation/v/competitive-inhibition
https://www.khanacademy.org/science/biology/structure-of-a-cell/introduction-to-cells/v/cell-theory
https://www.khanacademy.org/science/biology/energy-and-enzymes/enzyme-regulation/v/competitive-inhibition
https://www.youtube.com/watch?v=nNvOmSosIJk&index=8&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L
https://www.youtube.com/watch?v=nNvOmSosIJk&index=8&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L
https://www.khanacademy.org/science/biology/structure-of-a-cell/introduction-to-cells/v/scale-of-cells

7.31)
https://www.khanacademy.org/science/biology/structure-of-a-cell/tour-of-organelles/v/endoplasmi
c-reticulum-and-golgi-bodies

7.32)
https://www.khanacademy.org/science/biology/structure-of-a-cell/tour-of-organelles/v/endomembr
ane-system

7.34)
https://www.khanacademy.org/science/biology/structure-of-a-cell/tour-of-organelles/v/mitochondri
a-video

7.35)
https://www.khanacademy.org/science/biology/structure-of-a-cell/tour-of-organelles/v/cytoskeleto
ns

7.4) Extracellular structures and cell-cell junctions

7.41)
https://www.khanacademy.org/science/biology/structure-of-a-cell/cytoskeleton-junctions-and-extra
cellular-structures/v/extracellular-matrix

7.42)
https://www.khanacademy.org/science/biology/structure-of-a-cell/cytoskeleton-junctions-and-extra
cellular-structures/v/plant-cell-walls

7.43)
https://www.khanacademy.org/science/biology/structure-of-a-cell/cytoskeleton-junctions-and-extra
cellular-structures/v/overview-of-animal-and-plant-cells

UC Berkeley)

https://www.youtube.com/watch?v=V9ef3XWaWWU&index=3&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZt
tNk27L

https://www.youtube.com/watch?v=9QNkX2XGYbU&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L&in
dex=4

https://www.youtube.com/watch?v=xma_6Xvtpbo&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L&ind
ex=16

8) Membranes and Transport

8.1) The Plasma Membrane

13


https://www.khanacademy.org/science/biology/structure-of-a-cell/cytoskeleton-junctions-and-extracellular-structures/v/overview-of-animal-and-plant-cells
https://www.khanacademy.org/science/biology/structure-of-a-cell/tour-of-organelles/v/endoplasmic-reticulum-and-golgi-bodies
https://www.khanacademy.org/science/biology/structure-of-a-cell/cytoskeleton-junctions-and-extracellular-structures/v/plant-cell-walls
https://www.youtube.com/watch?v=9QNkX2XGYbU&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L&index=4
https://www.khanacademy.org/science/biology/structure-of-a-cell/tour-of-organelles/v/endomembrane-system
https://www.youtube.com/watch?v=xma_6Xvtpbo&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L&index=16
https://www.khanacademy.org/science/biology/structure-of-a-cell/tour-of-organelles/v/mitochondria-video
https://www.khanacademy.org/science/biology/structure-of-a-cell/cytoskeleton-junctions-and-extracellular-structures/v/extracellular-matrix
https://www.khanacademy.org/science/biology/structure-of-a-cell/tour-of-organelles/v/cytoskeletons
https://www.khanacademy.org/science/biology/structure-of-a-cell/tour-of-organelles/v/mitochondria-video
https://www.youtube.com/watch?v=V9ef3XWaWWU&index=3&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L
https://www.khanacademy.org/science/biology/structure-of-a-cell/tour-of-organelles/v/endoplasmic-reticulum-and-golgi-bodies
https://www.youtube.com/watch?v=xma_6Xvtpbo&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L&index=16
https://www.youtube.com/watch?v=9QNkX2XGYbU&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L&index=4
https://www.khanacademy.org/science/biology/structure-of-a-cell/cytoskeleton-junctions-and-extracellular-structures/v/extracellular-matrix
https://www.khanacademy.org/science/biology/structure-of-a-cell/tour-of-organelles/v/endomembrane-system
https://www.khanacademy.org/science/biology/structure-of-a-cell/cytoskeleton-junctions-and-extracellular-structures/v/overview-of-animal-and-plant-cells
https://www.khanacademy.org/science/biology/structure-of-a-cell/tour-of-organelles/v/cytoskeletons
https://www.khanacademy.org/science/biology/structure-of-a-cell/cytoskeleton-junctions-and-extracellular-structures/v/plant-cell-walls
https://www.youtube.com/watch?v=V9ef3XWaWWU&index=3&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L

https://www.khanacademy.org/science/biology/membranes-and-transport/the-plasma-membrane/v
[fluid-mosaic-model-of-cell-membranes

8.2) Diffusion and Osmosis

a)
https://www.khanacademy.org/science/biology/membranes-and-transport/diffusion-and-osmosis/v/
diffusion-video

b)
https://www.khanacademy.org/science/biology/membranes-and-transport/diffusion-and-osmosis/v/
concentration-gradients

c)
https://www.khanacademy.org/science/biology/membranes-and-transport/diffusion-and-osmosis/v/
osmosis

d)
https://www.khanacademy.org/science/biology/membranes-and-transport/diffusion-and-osmosis/v/
hypotonic-isotonic-and-hypertonic-solutions-tonicity

e)
https://www.khanacademy.org/science/biology/membranes-and-transport/diffusion-and-osmosis/v/
diffusion-and-osmosis

8.3) Passive Transport

a)
https://www.khanacademy.org/science/biology/membranes-and-transport/passive-transport/v/pass
ive-transport-and-selective-permeability

b)
https://www.khanacademy.org/science/biology/membranes-and-transport/passive-transport/v/facil
itated-diffusion

8.4) Active Transport

a)
https://www.khanacademy.org/science/biology/membranes-and-transport/active-transport/v/sodiu
m-potassium-pump-video

b)
https://www.khanacademy.org/science/biology/membranes-and-transport/active-transport/v/electr
ochemical-gradient-and-secondary-active-transport
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https://www.khanacademy.org/science/biology/membranes-and-transport/passive-transport/v/passive-transport-and-selective-permeability
https://www.khanacademy.org/science/biology/membranes-and-transport/diffusion-and-osmosis/v/diffusion-video
https://www.khanacademy.org/science/biology/membranes-and-transport/the-plasma-membrane/v/fluid-mosaic-model-of-cell-membranes
https://www.khanacademy.org/science/biology/membranes-and-transport/diffusion-and-osmosis/v/diffusion-video
https://www.khanacademy.org/science/biology/membranes-and-transport/passive-transport/v/facilitated-diffusion
https://www.khanacademy.org/science/biology/membranes-and-transport/diffusion-and-osmosis/v/concentration-gradients
https://www.khanacademy.org/science/biology/membranes-and-transport/active-transport/v/sodium-potassium-pump-video
https://www.khanacademy.org/science/biology/membranes-and-transport/passive-transport/v/passive-transport-and-selective-permeability
https://www.khanacademy.org/science/biology/membranes-and-transport/diffusion-and-osmosis/v/diffusion-and-osmosis
https://www.khanacademy.org/science/biology/membranes-and-transport/diffusion-and-osmosis/v/osmosis
https://www.khanacademy.org/science/biology/membranes-and-transport/diffusion-and-osmosis/v/hypotonic-isotonic-and-hypertonic-solutions-tonicity
https://www.khanacademy.org/science/biology/membranes-and-transport/active-transport/v/electrochemical-gradient-and-secondary-active-transport
https://www.khanacademy.org/science/biology/membranes-and-transport/diffusion-and-osmosis/v/hypotonic-isotonic-and-hypertonic-solutions-tonicity
https://www.khanacademy.org/science/biology/membranes-and-transport/active-transport/v/electrochemical-gradient-and-secondary-active-transport
https://www.khanacademy.org/science/biology/membranes-and-transport/passive-transport/v/facilitated-diffusion
https://www.khanacademy.org/science/biology/membranes-and-transport/the-plasma-membrane/v/fluid-mosaic-model-of-cell-membranes
https://www.khanacademy.org/science/biology/membranes-and-transport/diffusion-and-osmosis/v/osmosis
https://www.khanacademy.org/science/biology/membranes-and-transport/active-transport/v/sodium-potassium-pump-video
https://www.khanacademy.org/science/biology/membranes-and-transport/diffusion-and-osmosis/v/concentration-gradients
https://www.khanacademy.org/science/biology/membranes-and-transport/diffusion-and-osmosis/v/diffusion-and-osmosis

c)

https://www.khanacademy.org/science/biology/membranes-and-transport/active-transport/v/unipo

rters-symporters-and-antiporters

8.4) Bulk Transport

a)
https://www.khanacademy.org/science/biology/membranes-and-transport/bulk-transport/v/endocy
tosis-phagocytosis-and-pinocytosis

b)
https://www.khanacademy.org/science/biology/membranes-and-transport/bulk-transport/v/exocyt

osis

9) Cellular Respiration
9.1) Introduction

a)
https://www.khanacademy.org/science/biology/cellular-respiration-and-fermentation/intro-to-cellul
ar-respiration/v/adenosine-triphosphate

b)
https://www.khanacademy.org/science/biology/cellular-respiration-and-fermentation/intro-to-cellul
ar-respiration/v/atp-hydrolysis-mechanism

c)
https://www.khanacademy.org/science/biology/cellular-respiration-and-fermentation/intro-to-cellul
ar-respiration/v/introduction-to-cellular-respiration

d)
https://www.khanacademy.org/science/biology/cellular-respiration-and-fermentation/intro-to-cellul
ar-respiration/v/oxidation-and-reduction-from-biological-view

e)
https://www.khanacademy.org/science/biology/cellular-respiration-and-fermentation/intro-to-cellul
ar-respiration/v/oxidation-and-reduction-in-cellular-respiration
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https://www.khanacademy.org/science/biology/membranes-and-transport/bulk-transport/v/exocytosis
https://www.khanacademy.org/science/biology/cellular-respiration-and-fermentation/intro-to-cellular-respiration/v/adenosine-triphosphate
https://www.khanacademy.org/science/biology/cellular-respiration-and-fermentation/intro-to-cellular-respiration/v/oxidation-and-reduction-from-biological-view
https://www.khanacademy.org/science/biology/cellular-respiration-and-fermentation/intro-to-cellular-respiration/v/oxidation-and-reduction-in-cellular-respiration
https://www.khanacademy.org/science/biology/cellular-respiration-and-fermentation/intro-to-cellular-respiration/v/introduction-to-cellular-respiration
https://www.khanacademy.org/science/biology/cellular-respiration-and-fermentation/intro-to-cellular-respiration/v/introduction-to-cellular-respiration
https://www.khanacademy.org/science/biology/cellular-respiration-and-fermentation/intro-to-cellular-respiration/v/oxidation-and-reduction-from-biological-view
https://www.khanacademy.org/science/biology/cellular-respiration-and-fermentation/intro-to-cellular-respiration/v/atp-hydrolysis-mechanism
https://www.khanacademy.org/science/biology/membranes-and-transport/active-transport/v/uniporters-symporters-and-antiporters
https://www.khanacademy.org/science/biology/membranes-and-transport/bulk-transport/v/exocytosis
https://www.khanacademy.org/science/biology/cellular-respiration-and-fermentation/intro-to-cellular-respiration/v/atp-hydrolysis-mechanism
https://www.khanacademy.org/science/biology/membranes-and-transport/active-transport/v/uniporters-symporters-and-antiporters
https://www.khanacademy.org/science/biology/cellular-respiration-and-fermentation/intro-to-cellular-respiration/v/adenosine-triphosphate
https://www.khanacademy.org/science/biology/cellular-respiration-and-fermentation/intro-to-cellular-respiration/v/oxidation-and-reduction-in-cellular-respiration
https://www.khanacademy.org/science/biology/membranes-and-transport/bulk-transport/v/endocytosis-phagocytosis-and-pinocytosis
https://www.khanacademy.org/science/biology/membranes-and-transport/bulk-transport/v/endocytosis-phagocytosis-and-pinocytosis

9.2) Steps of Cellular Respiration

a)
https://www.khanacademy.org/science/biology/cellular-respiration-and-fermentation/overview-of-c
ellular-respiration-steps/v/overview-of-cellular-respiration

9.3) Glycolysis

a)
https://www.khanacademy.org/science/biology/cellular-respiration-and-fermentation/glycolysis/v/g
lycolysis

b)
https://www.khanacademy.org/science/biology/cellular-respiration-and-fermentation/glycolysis/v/g
lycolysis-overview

9.4) Pyruvate oxidation and the citric acid cycle

a)
https://www.khanacademy.org/science/biology/cellular-respiration-and-fermentation/pyruvate-oxid
ation-and-the-citric-acid-cycle/v/krebs-citric-acid-cycle

9.5) Oxidative phosphorylation

https://www.khanacademy.org/science/biology/cellular-respiration-and-fermentation/oxidative-pho
sphorylation/v/oxidative-phosphorylation-and-the-electon-transport-chain

9.6) Variations on cellular respiration

a)
https://www.khanacademy.org/science/biology/cellular-respiration-and-fermentation/variations-on-
cellular-respiration/v/lactic-acid-fermentation

b)
https://www.khanacademy.org/science/biology/cellular-respiration-and-fermentation/variations-on-
cellular-respiration/v/alcohol-or-ethanol-fermentation

UC Berkeley)

https://www.youtube.com/watch?v=0EJsbNgILjA&index=9&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk2
7L
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https://www.khanacademy.org/science/biology/cellular-respiration-and-fermentation/pyruvate-oxidation-and-the-citric-acid-cycle/v/krebs-citric-acid-cycle
https://www.khanacademy.org/science/biology/cellular-respiration-and-fermentation/glycolysis/v/glycolysis
https://www.youtube.com/watch?v=oEJsbNgILjA&index=9&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L
https://www.khanacademy.org/science/biology/cellular-respiration-and-fermentation/overview-of-cellular-respiration-steps/v/overview-of-cellular-respiration
https://www.youtube.com/watch?v=oEJsbNgILjA&index=9&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L
https://www.khanacademy.org/science/biology/cellular-respiration-and-fermentation/glycolysis/v/glycolysis-overview
https://www.khanacademy.org/science/biology/cellular-respiration-and-fermentation/variations-on-cellular-respiration/v/lactic-acid-fermentation
https://www.khanacademy.org/science/biology/cellular-respiration-and-fermentation/variations-on-cellular-respiration/v/alcohol-or-ethanol-fermentation
https://www.khanacademy.org/science/biology/cellular-respiration-and-fermentation/glycolysis/v/glycolysis
https://www.khanacademy.org/science/biology/cellular-respiration-and-fermentation/oxidative-phosphorylation/v/oxidative-phosphorylation-and-the-electon-transport-chain
https://www.khanacademy.org/science/biology/cellular-respiration-and-fermentation/pyruvate-oxidation-and-the-citric-acid-cycle/v/krebs-citric-acid-cycle
https://www.khanacademy.org/science/biology/cellular-respiration-and-fermentation/variations-on-cellular-respiration/v/lactic-acid-fermentation
https://www.khanacademy.org/science/biology/cellular-respiration-and-fermentation/variations-on-cellular-respiration/v/alcohol-or-ethanol-fermentation
https://www.khanacademy.org/science/biology/cellular-respiration-and-fermentation/oxidative-phosphorylation/v/oxidative-phosphorylation-and-the-electon-transport-chain
https://www.khanacademy.org/science/biology/cellular-respiration-and-fermentation/overview-of-cellular-respiration-steps/v/overview-of-cellular-respiration
https://www.khanacademy.org/science/biology/cellular-respiration-and-fermentation/glycolysis/v/glycolysis-overview

https://www.youtube.com/watch?v=wfllm_RuEqQ&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L&ind
ex=10

https://www.youtube.com/watch?v=YYM9Q5SMQwAR&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L&i
ndex=11

10) Photosynthesis
10.1) Introduction

https://www.khanacademy.org/science/biology/photosynthesis-in-plants/introduction-to-stages-of-
photosynthesis/v/photosynthesis

10.2) The Light Dependent Reactions

a)
https://www.khanacademy.org/science/biology/photosynthesis-in-plants/the-light-dependent-reacti
ons-of-photosynthesis/v/photosynthesis-light-reactions-1

b)
https://www.khanacademy.org/science/biology/photosynthesis-in-plants/the-light-dependent-reacti
ons-of-photosynthesis/v/photosynthesis-light-reactions-and-photophosphorylation

10.3) The Calvin Cycle

https://www.khanacademy.org/science/biology/photosynthesis-in-plants/the-calvin-cycle-reactions/
v/photosynthesis-calvin-cycle

10.4) Photorespiration: C3, C4, and CAM plants

a)
https://www.khanacademy.org/science/biology/photosynthesis-in-plants/photorespiration--c3-c4-ca
m-plants/v/photorespiration

b)
https://www.khanacademy.org/science/biology/photosynthesis-in-plants/photorespiration--c3-c4-ca
m-plants/v/c-4-photosynthesis

c)
https://www.khanacademy.org/science/biology/photosynthesis-in-plants/photorespiration--c3-c4-ca
m-plants/v/cam-plants
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https://www.khanacademy.org/science/biology/photosynthesis-in-plants/photorespiration--c3-c4-cam-plants/v/photorespiration
https://www.khanacademy.org/science/biology/photosynthesis-in-plants/photorespiration--c3-c4-cam-plants/v/photorespiration
https://www.khanacademy.org/science/biology/photosynthesis-in-plants/the-light-dependent-reactions-of-photosynthesis/v/photosynthesis-light-reactions-1
https://www.youtube.com/watch?v=YYM9Q5SMQwA&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L&index=11
https://www.khanacademy.org/science/biology/photosynthesis-in-plants/photorespiration--c3-c4-cam-plants/v/c-4-photosynthesis
https://www.khanacademy.org/science/biology/photosynthesis-in-plants/the-light-dependent-reactions-of-photosynthesis/v/photosynthesis-light-reactions-and-photophosphorylation
https://www.youtube.com/watch?v=wfl1m_RuEqQ&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L&index=10
https://www.khanacademy.org/science/biology/photosynthesis-in-plants/the-light-dependent-reactions-of-photosynthesis/v/photosynthesis-light-reactions-1
https://www.youtube.com/watch?v=YYM9Q5SMQwA&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L&index=11
https://www.khanacademy.org/science/biology/photosynthesis-in-plants/introduction-to-stages-of-photosynthesis/v/photosynthesis
https://www.khanacademy.org/science/biology/photosynthesis-in-plants/the-light-dependent-reactions-of-photosynthesis/v/photosynthesis-light-reactions-and-photophosphorylation
https://www.youtube.com/watch?v=wfl1m_RuEqQ&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L&index=10
https://www.khanacademy.org/science/biology/photosynthesis-in-plants/introduction-to-stages-of-photosynthesis/v/photosynthesis
https://www.khanacademy.org/science/biology/photosynthesis-in-plants/photorespiration--c3-c4-cam-plants/v/c-4-photosynthesis
https://www.khanacademy.org/science/biology/photosynthesis-in-plants/the-calvin-cycle-reactions/v/photosynthesis-calvin-cycle
https://www.khanacademy.org/science/biology/photosynthesis-in-plants/photorespiration--c3-c4-cam-plants/v/cam-plants
https://www.khanacademy.org/science/biology/photosynthesis-in-plants/photorespiration--c3-c4-cam-plants/v/cam-plants
https://www.khanacademy.org/science/biology/photosynthesis-in-plants/the-calvin-cycle-reactions/v/photosynthesis-calvin-cycle

UC Berkeley)

https://www.youtube.com/watch?v=18aXMWgYpto&index=12&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZtt
Nk27L

https://www.youtube.com/watch?v=ut10zxuhxL4&index=13&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttN
k27L

11) Cell Signaling
11.1) Stages

a)
https://www.khanacademy.org/science/biology/photosynthesis-in-plants/photorespiration--c3-c4-ca
m-plants/v/cam-plants

b)
https://www.khanacademy.org/science/biology/cell-signaling/mechanisms-of-cell-signaling/v/examp
le-of-signal-transduction-pathway

11.2) Communication in single-celled organisms

https://www.khanacademy.org/science/biology/cell-signaling/signaling-between-single-celled-organi
sms/v/cell-signaling-in-yeast-reproduction

12) Cell Division
12.1) Introduction

a)
https://www.khanacademy.org/science/biology/cellular-molecular-biology/intro-to-cell-division/v/fe
rtilization-haploid-diploid-gamete-zygote-homologous

b)
https://www.khanacademy.org/science/biology/cellular-molecular-biology/intro-to-cell-division/v/s
omatic-germ-cells

c)
https://www.khanacademy.org/science/biology/cellular-molecular-biology/intro-to-cell-division/v/c
hromosomes-chromatids-chromatin-etc
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https://www.khanacademy.org/science/biology/cell-signaling/signaling-between-single-celled-organisms/v/cell-signaling-in-yeast-reproduction
https://www.khanacademy.org/science/biology/cellular-molecular-biology/intro-to-cell-division/v/chromosomes-chromatids-chromatin-etc
https://www.khanacademy.org/science/biology/cell-signaling/mechanisms-of-cell-signaling/v/example-of-signal-transduction-pathway
https://www.khanacademy.org/science/biology/cellular-molecular-biology/intro-to-cell-division/v/fertilization-haploid-diploid-gamete-zygote-homologous
https://www.khanacademy.org/science/biology/photosynthesis-in-plants/photorespiration--c3-c4-cam-plants/v/cam-plants
https://www.khanacademy.org/science/biology/cell-signaling/signaling-between-single-celled-organisms/v/cell-signaling-in-yeast-reproduction
https://www.youtube.com/watch?v=ut1OzxuhxL4&index=13&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L
https://www.khanacademy.org/science/biology/cell-signaling/mechanisms-of-cell-signaling/v/example-of-signal-transduction-pathway
https://www.khanacademy.org/science/biology/cellular-molecular-biology/intro-to-cell-division/v/somatic-germ-cells
https://www.youtube.com/watch?v=l8aXMWgYpto&index=12&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L
https://www.khanacademy.org/science/biology/photosynthesis-in-plants/photorespiration--c3-c4-cam-plants/v/cam-plants
https://www.khanacademy.org/science/biology/cellular-molecular-biology/intro-to-cell-division/v/somatic-germ-cells
https://www.khanacademy.org/science/biology/cellular-molecular-biology/intro-to-cell-division/v/chromosomes-chromatids-chromatin-etc
https://www.youtube.com/watch?v=l8aXMWgYpto&index=12&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L
https://www.youtube.com/watch?v=ut1OzxuhxL4&index=13&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L
https://www.khanacademy.org/science/biology/cellular-molecular-biology/intro-to-cell-division/v/fertilization-haploid-diploid-gamete-zygote-homologous

12.2) The Cell Cycle and Mitosis

a) https://www.khanacademy.org/science/biology/cellular-molecular-biology/mitosis/v/interphase

b) https://www.khanacademy.org/science/biology/cellular-molecular-biology/mitosis/v/mitosis

12.3) Meiosis

a)
https://www.khanacademy.org/science/biology/cellular-molecular-biology/meiosis/v/comparing-mit
osis-and-meiosis

b)
https://www.khanacademy.org/science/biology/cellular-molecular-biology/meiosis/v/chromosomal-

crossover-in-meiosis-i

c)
https://www.khanacademy.org/science/biology/cellular-molecular-biology/meiosis/v/phases-of-mei
osis-i

d)
https://www.khanacademy.org/science/biology/cellular-molecular-biology/meiosis/v/phases-of-mei
osis-ii

12.4) Cell Cycle Regulation

a)
https://www.khanacademy.org/science/biology/cellular-molecular-biology/stem-cells-and-cancer/v/
embryonic-stem-cells

b)
https://www.khanacademy.org/science/biology/cellular-molecular-biology/stem-cells-and-cancer/v/
cancer

c)
https://www.khanacademy.org/science/biology/cellular-molecular-biology/stem-cells-and-cancer/v/
apoptosis

13) Genetics
13.1) Genetics 1

http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004 /video-lectures/lecture-6

-genetics-1/
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https://www.khanacademy.org/science/biology/cellular-molecular-biology/stem-cells-and-cancer/v/cancer
https://www.khanacademy.org/science/biology/cellular-molecular-biology/meiosis/v/phases-of-meiosis-i
https://www.khanacademy.org/science/biology/cellular-molecular-biology/mitosis/v/interphase
https://www.khanacademy.org/science/biology/cellular-molecular-biology/meiosis/v/chromosomal-crossover-in-meiosis-i
https://www.khanacademy.org/science/biology/cellular-molecular-biology/meiosis/v/phases-of-meiosis-i
https://www.khanacademy.org/science/biology/cellular-molecular-biology/meiosis/v/phases-of-meiosis-ii
https://www.khanacademy.org/science/biology/cellular-molecular-biology/stem-cells-and-cancer/v/cancer
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-6-genetics-1/
https://www.khanacademy.org/science/biology/cellular-molecular-biology/stem-cells-and-cancer/v/apoptosis
https://www.khanacademy.org/science/biology/cellular-molecular-biology/stem-cells-and-cancer/v/embryonic-stem-cells
https://www.khanacademy.org/science/biology/cellular-molecular-biology/meiosis/v/comparing-mitosis-and-meiosis
https://www.khanacademy.org/science/biology/cellular-molecular-biology/meiosis/v/phases-of-meiosis-ii
https://www.khanacademy.org/science/biology/cellular-molecular-biology/meiosis/v/chromosomal-crossover-in-meiosis-i
https://www.khanacademy.org/science/biology/cellular-molecular-biology/stem-cells-and-cancer/v/apoptosis
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-6-genetics-1/
https://www.khanacademy.org/science/biology/cellular-molecular-biology/meiosis/v/comparing-mitosis-and-meiosis
https://www.khanacademy.org/science/biology/cellular-molecular-biology/stem-cells-and-cancer/v/embryonic-stem-cells
https://www.khanacademy.org/science/biology/cellular-molecular-biology/mitosis/v/mitosis

13.2) Genetics 2

http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-7

-genetics-2/

13.3) Genetics 3

http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-8

-genetics-3/

http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-2

5-genomics/

13.4) Human Genetics

http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-9
-human-genetics/

UC Berkeley)

https://www.youtube.com/watch?v=R8MwmhJE6 A&index=17&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZt
tNk27L

https://www.youtube.com/watch?v=PK6aokc5K0s&index=18&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttN
k27L

https://www.youtube.com/watch?v=0WGbddDR3wU&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L&i
ndex=19

https://www.youtube.com/watch?v=J-MpVHJenvg&index=20&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZtt
Nk27L

https://www.youtube.com/watch?v=vmbTL4CiJY8&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L&inde
x=22

https://www.youtube.com/watch?v=Z8q7ITG--8c&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L&index
=23

https://www.youtube.com/watch?v=LdwBVDHjqgig&index=24&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZtt
Nk27L

14) Molecular Biology

14.1)
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https://www.youtube.com/watch?v=oWGbddDR3wU&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L&index=19
https://www.youtube.com/watch?v=R8MwmhJE6_A&index=17&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L
https://www.youtube.com/watch?v=PK6aokc5K0s&index=18&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L
https://www.youtube.com/watch?v=R8MwmhJE6_A&index=17&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-25-genomics/
https://www.youtube.com/watch?v=vmbTL4CiJY8&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L&index=22
https://www.youtube.com/watch?v=Z8q7lTG--8c&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L&index=23
https://www.youtube.com/watch?v=J-MpVHJenvg&index=20&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-25-genomics/
https://www.youtube.com/watch?v=J-MpVHJenvg&index=20&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L
https://www.youtube.com/watch?v=LdwBVDHjqig&index=24&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-7-genetics-2/
https://www.youtube.com/watch?v=Z8q7lTG--8c&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L&index=23
https://www.youtube.com/watch?v=PK6aokc5K0s&index=18&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-7-genetics-2/
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-9-human-genetics/
https://www.youtube.com/watch?v=oWGbddDR3wU&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L&index=19
https://www.youtube.com/watch?v=vmbTL4CiJY8&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L&index=22
https://www.youtube.com/watch?v=LdwBVDHjqig&index=24&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-9-human-genetics/
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-8-genetics-3/
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-8-genetics-3/

http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-1
0-molecular-biology-1/

14.2)

http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-1
1-molecular-biology-2/

14.3)

http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-1
2-molecular-biology-3/

15) DNA
15.1) Structure

a)
https://www.khanacademy.org/science/biology/dna-as-the-genetic-material/structure-of-dna/v/dna
-deoxyribonucleic-acid

b)
https://www.khanacademy.org/science/biology/dna-as-the-genetic-material/structure-of-dna/v/mol
ecular-structure-of-dna

c)
https://www.khanacademy.org/science/biology/dna-as-the-genetic-material/structure-of-dna/v/anti
parallel-structure-of-dna-strands

15.1) Discovery
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http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-10-molecular-biology-1/
https://www.khanacademy.org/science/biology/dna-as-the-genetic-material/structure-of-dna/v/molecular-structure-of-dna
https://www.khanacademy.org/science/biology/dna-as-the-genetic-material/structure-of-dna/v/dna-deoxyribonucleic-acid
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-12-molecular-biology-3/
https://www.khanacademy.org/science/biology/dna-as-the-genetic-material/structure-of-dna/v/dna-deoxyribonucleic-acid
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-11-molecular-biology-2/
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-10-molecular-biology-1/
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-11-molecular-biology-2/
https://www.khanacademy.org/science/biology/dna-as-the-genetic-material/structure-of-dna/v/molecular-structure-of-dna
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-12-molecular-biology-3/
https://www.khanacademy.org/science/biology/dna-as-the-genetic-material/structure-of-dna/v/antiparallel-structure-of-dna-strands
https://www.khanacademy.org/science/biology/dna-as-the-genetic-material/structure-of-dna/v/antiparallel-structure-of-dna-strands

a)
https://www.khanacademy.org/science/biology/dna-as-the-genetic-material/dna-discovery-and-stru
cture/v/establishing-dna-as-transformation-principle

b)
https://www.khanacademy.org/science/biology/dna-as-the-genetic-material/dna-discovery-and-stru
cture/v/hershey-and-chase-conclusively-show-dna-genetic-material

c)
https://www.khanacademy.org/science/biology/dna-as-the-genetic-material/dna-discovery-and-stru
cture/v/the-discovery-of-the-double-helix-structure-of-dna

15.3) DNA Replication

a)
https://www.khanacademy.org/science/biology/dna-as-the-genetic-material/dna-replication/v/rna-t
ranscription-and-translation

b)
https://www.khanacademy.org/science/biology/dna-as-the-genetic-material/dna-replication/v/leadi
ng-and-lagging-strands-in-dna-replication

c)
https://www.khanacademy.org/science/biology/dna-as-the-genetic-material/dna-replication/v/spee
d-and-precision-of-dna-replication

d)
https://www.khanacademy.org/science/biology/dna-as-the-genetic-material/dna-replication/v/mole
cular-structure-of-rna

16) Stem Cells/Cloning
16.1)

http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-2
9-stem-cells-cloning-1/

16.2)
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https://www.khanacademy.org/science/biology/dna-as-the-genetic-material/dna-replication/v/speed-and-precision-of-dna-replication
https://www.khanacademy.org/science/biology/dna-as-the-genetic-material/dna-replication/v/leading-and-lagging-strands-in-dna-replication
https://www.khanacademy.org/science/biology/dna-as-the-genetic-material/dna-replication/v/molecular-structure-of-rna
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-29-stem-cells-cloning-1/
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-29-stem-cells-cloning-1/
https://www.khanacademy.org/science/biology/dna-as-the-genetic-material/dna-discovery-and-structure/v/hershey-and-chase-conclusively-show-dna-genetic-material
https://www.khanacademy.org/science/biology/dna-as-the-genetic-material/dna-discovery-and-structure/v/hershey-and-chase-conclusively-show-dna-genetic-material
https://www.khanacademy.org/science/biology/dna-as-the-genetic-material/dna-discovery-and-structure/v/establishing-dna-as-transformation-principle
https://www.khanacademy.org/science/biology/dna-as-the-genetic-material/dna-replication/v/rna-transcription-and-translation
https://www.khanacademy.org/science/biology/dna-as-the-genetic-material/dna-discovery-and-structure/v/the-discovery-of-the-double-helix-structure-of-dna
https://www.khanacademy.org/science/biology/dna-as-the-genetic-material/dna-replication/v/molecular-structure-of-rna
https://www.khanacademy.org/science/biology/dna-as-the-genetic-material/dna-replication/v/speed-and-precision-of-dna-replication
https://www.khanacademy.org/science/biology/dna-as-the-genetic-material/dna-discovery-and-structure/v/establishing-dna-as-transformation-principle
https://www.khanacademy.org/science/biology/dna-as-the-genetic-material/dna-replication/v/leading-and-lagging-strands-in-dna-replication
https://www.khanacademy.org/science/biology/dna-as-the-genetic-material/dna-discovery-and-structure/v/the-discovery-of-the-double-helix-structure-of-dna
https://www.khanacademy.org/science/biology/dna-as-the-genetic-material/dna-replication/v/rna-transcription-and-translation

http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-3
0-stem-cells-cloning-2/

17) Recombinant DNA
17.1)

http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-1
5-recombinant-dna-1/

17.2)

http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-1
6-recombinant-dna-2/

17.3)

http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-1
7-recombinant-dna-3/

17.4)

http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-1
8-recombinant-dna-4/

UC Berkeley)

https://www.youtube.com/watch?v=gDf4VeUYUbA&index=15&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZtt
Nk27L

https://www.youtube.com/watch?v=XYqxiJIDqPs&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L&index
=21

18) Biotechnology
18.1) DNA Cloning

https://www.khanacademy.org/science/biology/biotech-dna-technology/dna-cloning-tutorial/v/dna-
cloning-and-recombinant-dna
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http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-16-recombinant-dna-2/
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-18-recombinant-dna-4/
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-15-recombinant-dna-1/
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-17-recombinant-dna-3/
https://www.youtube.com/watch?v=qDf4VeUYUbA&index=15&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L
https://www.youtube.com/watch?v=qDf4VeUYUbA&index=15&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L
https://www.khanacademy.org/science/biology/biotech-dna-technology/dna-cloning-tutorial/v/dna-cloning-and-recombinant-dna
https://www.youtube.com/watch?v=XYqxiJIDqPs&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L&index=21
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-16-recombinant-dna-2/
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-18-recombinant-dna-4/
https://www.khanacademy.org/science/biology/biotech-dna-technology/dna-cloning-tutorial/v/dna-cloning-and-recombinant-dna
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-17-recombinant-dna-3/
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-15-recombinant-dna-1/
https://www.youtube.com/watch?v=XYqxiJIDqPs&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L&index=21
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-30-stem-cells-cloning-2/
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-30-stem-cells-cloning-2/

18.2) DNA Analysis Methods

a)
https://www.khanacademy.org/science/biology/biotech-dna-technology/dna-sequencing-pcr-electro
phoresis/v/the-polymerase-chain-reaction-pcr

b)
https://www.khanacademy.org/science/biology/biotech-dna-technology/dna-sequencing-pcr-electro
phoresis/v/gel-electrophoresis-dna

18.3) Stem Cells

https://www.khanacademy.org/science/biology/biotech-dna-technology/stem-cells/v/embryonic-ste
m-cells

https://www.youtube.com/watch?v=wXIVbICvysU&index=26&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttN
k27L

https://www.youtube.com/watch?v=4hKWcmerUEY&index=27&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZt
tNk27L

19) Immunology
19.1)

http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-2
2-immunology-1/

19.2)

http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-2
3-immunology-2/

19.3)

https://www.youtube.com/watch?v=08PkObRZ2FQ&index=25&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZtt
Nk27L

20) Biological Systems

20.1) The Nervous System
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http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-23-immunology-2/
https://www.youtube.com/watch?v=4hKWcmerUEY&index=27&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L
https://www.khanacademy.org/science/biology/biotech-dna-technology/dna-sequencing-pcr-electrophoresis/v/the-polymerase-chain-reaction-pcr
https://www.youtube.com/watch?v=wXIVblCvysU&index=26&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L
https://www.youtube.com/watch?v=o8Pk0bRZ2FQ&index=25&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-23-immunology-2/
https://www.youtube.com/watch?v=wXIVblCvysU&index=26&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L
https://www.khanacademy.org/science/biology/biotech-dna-technology/dna-sequencing-pcr-electrophoresis/v/the-polymerase-chain-reaction-pcr
https://www.khanacademy.org/science/biology/biotech-dna-technology/stem-cells/v/embryonic-stem-cells
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-22-immunology-1/
https://www.youtube.com/watch?v=o8Pk0bRZ2FQ&index=25&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-22-immunology-1/
https://www.khanacademy.org/science/biology/biotech-dna-technology/dna-sequencing-pcr-electrophoresis/v/gel-electrophoresis-dna
https://www.youtube.com/watch?v=4hKWcmerUEY&index=27&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L
https://www.khanacademy.org/science/biology/biotech-dna-technology/stem-cells/v/embryonic-stem-cells
https://www.khanacademy.org/science/biology/biotech-dna-technology/dna-sequencing-pcr-electrophoresis/v/gel-electrophoresis-dna

20.11)

http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-2
6-nervous-system-1/

20.12)

http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-2
7-nervous-system-2/

20.13)

http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-2
8-nervous-system-3/

20.14)

https://www.youtube.com/watch?v=Vn1ej6PKIrk&index=28&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttN
k27L

20.2) Endocrine System
20.21)

https://www.youtube.com/watch?v=JCA-MUc14Hk&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L&ind
ex=29

20.22)

https://www.youtube.com/watch?v=_hNeZx1mUss&index=30&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZtt
Nk27L

20.23

https://www.youtube.com/watch?v=Pjbjgg Wcl4&index=318&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttN
k27L

20.3) Reproductive System

20.31)
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http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-26-nervous-system-1/
https://www.youtube.com/watch?v=JCA-MUc14Hk&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L&index=29
https://www.youtube.com/watch?v=Vn1ej6PKIrk&index=28&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L
https://www.youtube.com/watch?v=Pjbjgg_Wcl4&index=31&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-26-nervous-system-1/
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-27-nervous-system-2/
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-28-nervous-system-3/
https://www.youtube.com/watch?v=_hNeZx1mUss&index=30&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L
https://www.youtube.com/watch?v=Pjbjgg_Wcl4&index=31&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-27-nervous-system-2/
https://www.youtube.com/watch?v=JCA-MUc14Hk&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L&index=29
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-28-nervous-system-3/
https://www.youtube.com/watch?v=_hNeZx1mUss&index=30&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L
https://www.youtube.com/watch?v=Vn1ej6PKIrk&index=28&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L

https://www.youtube.com/watch?v=diOws4B1hg0&index=32&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZtt
Nk27L

20.32)

https://www.youtube.com/watch?v=frdKWmkUviE&index=33&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZtt
Nk27L

20.33)

https://www.youtube.com/watch?v=27IKNyauc6k&index=34&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttN
k27L

21) Evolution
21.1) Evolution and Natural Selection

a)
https://www.khanacademy.org/science/biology/her/evolution-and-natural-selection/v/introduction-
to-evolution-and-natural-selection

b)
https://www.khanacademy.org/science/biology/her/evolution-and-natural-selection/v/ape-clarificat
ion

c)

https://www.khanacademy.org/science/biology/her/evolution-and-natural-selection/v/intelligent-de
sign-and-evolution

d)
https://www.khanacademy.org/science/biology/her/evolution-and-natural-selection/v/evolution-cla
rification

e)
https://www.khanacademy.org/science/biology/her/evolution-and-natural-selection/v/evolution-cla
rification

f)
https://www.khanacademy.org/science/biology/her/evolution-and-natural-selection/v/variation-in-a
-species

21.2) Population Genetics

a) https://www.khanacademy.org/science/biology/her/heredity-and-genetics/v/allele-frequency
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https://www.khanacademy.org/science/biology/her/heredity-and-genetics/v/allele-frequency
https://www.khanacademy.org/science/biology/her/evolution-and-natural-selection/v/variation-in-a-species
https://www.khanacademy.org/science/biology/her/evolution-and-natural-selection/v/evolution-clarification
https://www.khanacademy.org/science/biology/her/evolution-and-natural-selection/v/evolution-clarification
https://www.youtube.com/watch?v=27lKNyauc6k&index=34&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L
https://www.youtube.com/watch?v=fr4KWmkUviE&index=33&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L
https://www.khanacademy.org/science/biology/her/evolution-and-natural-selection/v/ape-clarification
https://www.khanacademy.org/science/biology/her/evolution-and-natural-selection/v/evolution-clarification
https://www.khanacademy.org/science/biology/her/evolution-and-natural-selection/v/introduction-to-evolution-and-natural-selection
https://www.youtube.com/watch?v=fr4KWmkUviE&index=33&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L
https://www.khanacademy.org/science/biology/her/evolution-and-natural-selection/v/intelligent-design-and-evolution
https://www.khanacademy.org/science/biology/her/evolution-and-natural-selection/v/introduction-to-evolution-and-natural-selection
https://www.khanacademy.org/science/biology/her/evolution-and-natural-selection/v/variation-in-a-species
https://www.youtube.com/watch?v=27lKNyauc6k&index=34&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L
https://www.youtube.com/watch?v=di0ws4B1hq0&index=32&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L
https://www.youtube.com/watch?v=di0ws4B1hq0&index=32&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L
https://www.khanacademy.org/science/biology/her/evolution-and-natural-selection/v/intelligent-design-and-evolution
https://www.khanacademy.org/science/biology/her/evolution-and-natural-selection/v/evolution-clarification
https://www.khanacademy.org/science/biology/her/evolution-and-natural-selection/v/ape-clarification

b) https://www.khanacademy.org/science/biology/her/heredity-and-genetics/v/hardy-weinberg

c)
https://www.khanacademy.org/science/biology/her/heredity-and-genetics/v/applying-hardy-weinbe
rg

21.2) Tree of Life

a)
https://www.khanacademy.org/science/biology/her/heredity-and-genetics/v/applying-hardy-weinbe
rg

b) https://www.khanacademy.org/science/biology/her/tree-of-life/v/species

c) https://www.khanacademy.org/science/biology/her/tree-of-life/v/bacteria

d) https://www.khanacademy.org/science/biology/her/tree-of-life/v/viruses

22) History of Life
22.1) Formation of Earth and Early Life

a)
https://www.khanacademy.org/science/biology/history-of-life-on-earth/history-life-on-earth/v/eart
h-formation

b)
https://www.khanacademy.org/science/biology/history-of-life-on-earth/history-life-on-earth/v/begi
nnings-of-life

22.2) Diversification of Life

a)
https://www.khanacademy.org/science/biology/history-of-life-on-earth/the-diversification-of-life/v/
ozone-layer-and-eukaryotes-show-up-in-the-proterozoic-eon

b)
https://www.khanacademy.org/science/biology/history-of-life-on-earth/the-diversification-of-life/v/
first-living-things-on-land-clarification
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https://www.khanacademy.org/science/biology/her/heredity-and-genetics/v/applying-hardy-weinberg
https://www.khanacademy.org/science/biology/her/heredity-and-genetics/v/applying-hardy-weinberg
https://www.khanacademy.org/science/biology/history-of-life-on-earth/history-life-on-earth/v/earth-formation
https://www.khanacademy.org/science/biology/her/heredity-and-genetics/v/applying-hardy-weinberg
https://www.khanacademy.org/science/biology/history-of-life-on-earth/history-life-on-earth/v/earth-formation
https://www.khanacademy.org/science/biology/her/heredity-and-genetics/v/applying-hardy-weinberg
https://www.khanacademy.org/science/biology/history-of-life-on-earth/history-life-on-earth/v/beginnings-of-life
https://www.khanacademy.org/science/biology/history-of-life-on-earth/the-diversification-of-life/v/first-living-things-on-land-clarification
https://www.khanacademy.org/science/biology/her/heredity-and-genetics/v/hardy-weinberg
https://www.khanacademy.org/science/biology/her/tree-of-life/v/species
https://www.khanacademy.org/science/biology/history-of-life-on-earth/history-life-on-earth/v/beginnings-of-life
https://www.khanacademy.org/science/biology/history-of-life-on-earth/the-diversification-of-life/v/first-living-things-on-land-clarification
https://www.khanacademy.org/science/biology/her/tree-of-life/v/bacteria
https://www.khanacademy.org/science/biology/history-of-life-on-earth/the-diversification-of-life/v/ozone-layer-and-eukaryotes-show-up-in-the-proterozoic-eon
https://www.khanacademy.org/science/biology/history-of-life-on-earth/the-diversification-of-life/v/ozone-layer-and-eukaryotes-show-up-in-the-proterozoic-eon
https://www.khanacademy.org/science/biology/her/tree-of-life/v/viruses

c)
https://www.khanacademy.org/science/biology/history-of-life-on-earth/the-diversification-of-life/v/
biodiversity-flourishes-in-phanerozoic-eon

d)
https://www.khanacademy.org/science/biology/history-of-life-on-earth/the-diversification-of-life/v/
human-evolution-overview

22.3) Radiometric Dating

a)
https://www.khanacademy.org/science/biology/history-of-life-on-earth/radiometric-dating/v/chron
ometric-revolution

b)
https://www.khanacademy.org/science/biology/history-of-life-on-earth/radiometric-dating/v/carbo
n-14-dating-1

c)
https://www.khanacademy.org/science/biology/history-of-life-on-earth/radiometric-dating/v/carbo
n-14-dating-2

d)
https://www.khanacademy.org/science/biology/history-of-life-on-earth/radiometric-dating/v/potass
ium-argon-k-ar-dating

e)
https://www.khanacademy.org/science/biology/history-of-life-on-earth/radiometric-dating/v/k-ar-d
ating-calculation

23) Viruses

http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-2
1-virology-tumor-viruses/

24) Bacteria and Archaea

24.1) Prokaryote Structure
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https://www.khanacademy.org/science/biology/history-of-life-on-earth/the-diversification-of-life/v/human-evolution-overview
https://www.khanacademy.org/science/biology/history-of-life-on-earth/radiometric-dating/v/k-ar-dating-calculation
https://www.khanacademy.org/science/biology/history-of-life-on-earth/radiometric-dating/v/chronometric-revolution
https://www.khanacademy.org/science/biology/history-of-life-on-earth/radiometric-dating/v/carbon-14-dating-1
https://www.khanacademy.org/science/biology/history-of-life-on-earth/radiometric-dating/v/chronometric-revolution
https://www.khanacademy.org/science/biology/history-of-life-on-earth/radiometric-dating/v/k-ar-dating-calculation
https://www.khanacademy.org/science/biology/history-of-life-on-earth/radiometric-dating/v/potassium-argon-k-ar-dating
https://www.khanacademy.org/science/biology/history-of-life-on-earth/the-diversification-of-life/v/human-evolution-overview
https://www.khanacademy.org/science/biology/history-of-life-on-earth/radiometric-dating/v/carbon-14-dating-2
https://www.khanacademy.org/science/biology/history-of-life-on-earth/the-diversification-of-life/v/biodiversity-flourishes-in-phanerozoic-eon
https://www.khanacademy.org/science/biology/history-of-life-on-earth/radiometric-dating/v/potassium-argon-k-ar-dating
https://www.khanacademy.org/science/biology/history-of-life-on-earth/radiometric-dating/v/carbon-14-dating-2
https://www.khanacademy.org/science/biology/history-of-life-on-earth/radiometric-dating/v/carbon-14-dating-1
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-21-virology-tumor-viruses/
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-21-virology-tumor-viruses/
https://www.khanacademy.org/science/biology/history-of-life-on-earth/the-diversification-of-life/v/biodiversity-flourishes-in-phanerozoic-eon

a) https://www.khanacademy.org/science/biology/bacteria-archaea/prokaryote-structure/v/bacteria

b)
https://www.khanacademy.org/science/biology/bacteria-archaea/prokaryote-structure/v/prokaryoti
c-and-eukaryotic-cells

UC Berkeley)

https://www.youtube.com/watch?v=NUcMBhiou7ZM&index=14&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZt
tNk27L

25) Diseases
25.1) AIDS

http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-2
4-aids/

25.2) Cancer

http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-2
0O-cancer/

25.3) Human Polymorphisms and Cancer Classification

a)
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004 /video-lectures/lecture-3
4-human-polymorphisms-and-cancer-classification/

b)
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-3
5-human-polymorphisms-and-cancer-classification/
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http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-20-cancer/
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-34-human-polymorphisms-and-cancer-classification/
https://www.khanacademy.org/science/biology/bacteria-archaea/prokaryote-structure/v/bacteria
https://www.khanacademy.org/science/biology/bacteria-archaea/prokaryote-structure/v/prokaryotic-and-eukaryotic-cells
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-20-cancer/
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-24-aids/
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-24-aids/
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-35-human-polymorphisms-and-cancer-classification/
https://www.youtube.com/watch?v=NUcMBhiou7M&index=14&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L
https://www.khanacademy.org/science/biology/bacteria-archaea/prokaryote-structure/v/prokaryotic-and-eukaryotic-cells
https://www.youtube.com/watch?v=NUcMBhiou7M&index=14&list=PL-XXv-cvA_iDuZ4BUn54ujg2kZttNk27L
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-34-human-polymorphisms-and-cancer-classification/
http://ocw.mit.edu/courses/biology/7-012-introduction-to-biology-fall-2004/video-lectures/lecture-35-human-polymorphisms-and-cancer-classification/
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