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in biology, in mathematics, and in bioinformatics introduce undergraduate students and their instructors to more applications of discrete mathematics to biology than can be found in standard textbooks. The goal is not to be comprehensive, but to open the door to more advanced and specialized resources." --Reference and Research Book News,
August 2013 Expand your access to the set of mathematical tools and techniques for understanding and solving problems in the biological sciences Raina Robeva was born in Sofia, Bulgaria. She holds a PhD in Mathematics from the University of Virginia and has broad research interests spanning theoretical mathematics, applied probability, and
systems biology. Robeva is the founding Chief Editor of the journal Frontiers in Systems Biology and the lead author/editor of the books An Invitation to Biomathematics (2008), Mathematical Concepts and Methods in Modern Biology: Using Modern Discrete Models (2013), and Algebraic and Discrete Mathematical Methods for Modern Biology (2015),
all published by Academic Press. She is Professor of Mathematical Sciences and Director of the Center for Science and Technology in Society at Sweet Briar College. Memoria Press has created a biology course that can easily be used by homeschoolers for independent study. The course is titled Modern Biology, and it uses the Modern Biology
textbook published by Holt, Rinehart and Winston. This 1128-page textbook has far more material than students need in a high school biology course. So for Memoria Press¢ÃÂÂs course, Dr. Rebecca Shellburne has selected chapters to be read from the text (18 of the 51 chapters in the Modern Biology textbook), and she has created video lectures
that explain and expand upon the information in those chapters. She has also written a student guide with activities that reinforce lessons and help students master the vocabulary of biology. The components included with the complete course are the Modern Biology textbook, access Streaming lessons, a student guide, a teacher guide, a test book
(chapter testing and a final exam), and the biology coloring workbook published by Princeton Review. Lesson plans are available for the modern biology course, but they are not essential. They make it easy to see at a glance thereÃ² that students have to do. Memory Press's full 9th grade curriculum package includes lesson plans for this and other
courses, but otherwise, Ã is required to buy the modern biology course lesson plans for $8. Video lessons can be accessed via the Memoria Press website. Dr. Shellburne's lectures follow the textbook layout and reflect his promotion of evolution as a key theme. Lessons are a critical component of the course, both for the instructions they provide and
why Dr. Shellburne explains what parts of each chapter students must read and what questions they must answer. The Teacher Guide primarily serves as a response key for both activities the Student Guide and for testing. It also has notes telling when to complete the pages in the biology coloring workbook. The coloring book helps students
memorize the features of biological structures and processes while coloring and labeling them. The Consumer Student Guide has questions with room for answers, diagrams that students can complete and the vocabulary words that students can define. There are questions about revising the section in each chapter of the textbook. These questions are
not repeated in the Student Guide. Dr. Shellburne sometimes explicitly tells students to answer, but they must do so somewhere in addition to their guide for students. The answers to these questions are in the Teachers' Guide. The textbook has a chapter test for every chapter. two of these tests cover more than one chapter. (Chapters 33 and 34 are
grouped together for one test and Chapters 36 to 38 are grouped together for another test.) The test book also has a long final exam. The answers are in the teacher in the teacher The Modern Biology course of Memory Press devotes proportionally more time¹ to biochemistry and microbiology than most high school biology courses. Includes cellular
structures, cellular functions, DNA, RNA, protein, genetics, ecology, bacteria, viruses, protists, plants and animals. However, Dr. Shellburne chose only one chapter of the text on plants and seven chapters on animals. He doesn't use any of the chapters on human biology. (The Press Memory catalog shows the Modern Biology manual used in a future
course of anatomy for the twelfth grade.) To prevent you from worrying that the quantity of teaching material is inadequate, Dr. Shellburne says that students who complete the course with scores of 90% or more should be prepared to take  SAT Biology (Focus Molecular Focus) . The course Memoria Press Ã is oriented to the storage of information,
strategy that is well suited to the preparation of this test. This is not a laboratory course, but there are 66 "Quick LabsÂ" and 51 "LabsÂ Chapter" in the manual that could be used to create activities laboratory. (They are not used by the Press Memory course.) However, it would be difficult to gather the necessary resources and equipment for such
laboratories. A âmore¹ laboratory practice could be to use a Quality Science Labs kit and manual such as the Logos Science Kit or the illustrated Guide to domestic biology experiments and its laboratory kit. This Modern Biology course should work particularly well for independent study as it provides teaching through video-lessons, without necessity
interaction. Of course, adding a laboratory component requires the supervision and  of  adult for safety reasons and to supplement the laboratory experiences with ciÃ² that students are in the same course. The course is organized in quarters, but there are no quarterly exams or other factors that prevent you from dividing the course into two
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lanoitcurtsni eht ot different functional groups and characterize each by category (i.e. polar/non-polar, load/non-load). Identify the electronegative atoms present in biological systems. Identify the most electronegative atom by comparing two atoms. List at least 4 of the main trace elements present in cells and the ionic state in which they occur
naturally. It lists the atoms (elements) found in the most important biological systems for life, including the most common atoms and trace elements. List the six main atoms in the composition of biological systems and describe the properties that make them essential for life. Recognize and describe structurally a covalent and ionic bond. Recognize
and describe a covalent bond and intermolecular forces (an ionic bond, a hydrogen bond and van der Waals interactions) both structurally and energetically. Recognize and describe a covalent, ionic and hydrogen bond, both structurally and energetically. Module 3: Equilibrium and pH Define a weak electrolyte and write an expression for the
equilibrium constant. Describe the dynamics of the equilibrium. Describe the relationship between pH and proton concentration. Distinguish acids from bases and explain their relationship with acid dissociation. Explain the relationship between acid concentration and base conjugated to equilibrium. At the end of this review, students will be able to
describe the meaning of Ka and pKa, and explain their relationship. Module 4: Carbohydrates and Polysaccharides After examining carbohydrate molecules, students will be able to describe the three main functions of carbohydrates. Characterize the functional groups in carbohydrates. Define a glycoside bond and the relationship between
condensation and hydrolysis. To define the criteria for the formation of a glycoside bond. Describe condensation and hydrolysis. Describe the anomeric carbons of the hemiacetal form of functions designated for mono-, di- and polysaccharides, polysaccharides, in the text. Distinguish between haldosis (aldehydes) and ketosis (ketones). Distinguish and
describe the differences between plant cell wall and bacterial cell wall. Distinguish between an overdose and a ketosis. Distinguish the characteristic structural differences between homopolysaccharides. Distinguish primary, secondary, tertiary and quaternary structures. Distinguish and characterise the differences between cellulose, starch and
glycogen. Explains the alpha-helix and beta structures. Explain why all amino acids are the L isomer and why glycine is not. Explain why carbohydrates are suitable for signaling and cell recognition functions. Identify a glycoside bond. Identify and describe the characteristics of the labelled molecules. Identify asymmetric centres (chirals). Identify the
enantiomers of all carbohydrates as D. Identify the basic structure of all amino acids. Identify the molecules: glyceraldehyde, dihydroxyacetone, ribose, glucose, galactose and fructose. Identify which steroisomer of carbohydrates are found in nature. Illustrate the different types of binding responsible for holding together the tertiary structure of the
protein. Place any amino acid in one of the four property categories, according to the structure of its side chain. Recognize a peptide (amide bond) and list its structural properties. Recognize the alpha and beta orientation of hydroxyl on anomeric carbon. Identify and describe the structure and function of sucrose, lactose, cellulose, glycogen, amylose,
amylopectin and amide. Recognize anomeric carbon in the hemiacetal form of carbohydrates. Module 5: Amino acids and proteins Classify the amino acid side chains according to polarity and ionization. Define and describe the primary structure of a protein. Define the driving force for the bending of a polypeptide in water and A non -polar solvent.
Define the structural properties of a peptide bond that puts constraints on the folding of a protein. Describe the dynamics of a quaternary structure. Quaternary. Specific secondary structure examples in detail. Describe specific structural restrictions that characterize the secondary structure. Describe the structural domains. Describe the binding
involved in protein bending. Describe the type of reaction responsible for the formation and degradation of peptide binding. Describe what Ã² Ã is needed to form a quaternary structure. It explains how the primary structure defines the final structure of a protein. Explain the possible covalent bonds in the stabilization of a tertiary structure. Explains
why most naturally occurring amino acids are L-isomers and why the glycine is not Ã©. Give at least one example of quaternary structure. Identify and draw the hydrogen bond between peptide bonds. Identify the basic structure of amino acids. Identify functional groups involved in peptide binding formation. Module 6: Protein function - Binding and
catalysis define the activation energy and effect an enzyme has it supon. Define the balance binding and describe how Ã is dynamic. Describe how pH affects enzyme kinetics. Describe how temperature affects enzyme kinetics. Describe the effect of changing ligand concentration on a balance. Describe the overall reaction for an enzymatic catalyzed
reaction. Describe the interactions that stabilize the protein ligandcomplex. Find out the difference between a ligand and a substrate. Draw a graph of the balance bond. Explains the parallels between protein-ligand binding and dissociation of weak electrolytes. Explains what happens before and after the formation of the ES complex. Explain and
graphically illustrate the effect of each type of inhibitor on a rate concentration graph relative to the substrate: a) uncompetitive and b) competitive. Graphically represent the relationship between each of the following for a reaction enzymatic: 1) velocity of velocity and substrate; 2) concentration of speed and enzymes; 3) velocity and pH; e, 4)
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antipports. Explain how endocytosis mediated by the receptor differs from phagocytosis. Explain the effect of an isotonic, hypertonic and hypotonic solution on the shape of a cell. Explain the difference between pinocytosis and phagocytosis. Explained because the description of the osmosis emphasizes the slopes of the solvent. Explain how the
internal surface of the endocyties vesicle is the same as the external surface of the cell and because it is important for the cell. Unit 4: Molecular biology base Module 10: DNA replication characterize the direction of DNA synthesis. Describe an editing method that takes place during DNA synthesis. Describe the formation of the complex open to the
origin of the replication. Describe the process of connection of the fragments of Okazaki in a continuous DNA filament. Describe the results of the semi -proud replication. Differentiate the multiple replication origins that are used to reduce the replication time of the Eukaryotic Chromosomes. Discuss how competitive link is used in DNA sequencing
using Didexy-NTPS. Distinguish the difference between continuous and discontinuous synthesis of DNA. Explain how the appropriate substrate for DNA polymerase to the replication fork is established. Explain how the length of the DNA amplified during the PCR is defined. Explain the requirements of the substrate for DNA synthesis by DNA
polymerase. He explains because Okazaki's fragments are formed late. Specify how telomerase uses the rules for DNA synthesis to overcome the shortening of the chromosome. Module 11: DNA transcription describing a post-transcription modification that takes place with each of the transcription products classes. It describes the difference
between a Eucharistic and Procariotic operon describes the differences between the requirements of the substrate for DNA polymerase and RNA polymerase describes the the splicing of RNA including splicing, introns, exons and lariates. Describe the role of the 5Â"2-cap and the 3Â"2-polyA tail in the of the MRNA. Describe the similarities between
the functioning of the Plymerase DNA and the Polimerase to describe the phases of the transcription process (synthesis of the EN) starting with the bond of the Polimerase to the promoter and ending with the release of the polymerase from the terminator describing where they are located The information (signal) for splicing and because it could lead
to alternative splicing. Explain the difference between a weak promoter and a strong promoter by including the basis for the difference in ã ¢ â € â € âail â € of the Promoter to name the transcription products and differentiate them from the other module 12: RNA translation-produce synthesis Define the genetic code. Define the role of each RNA
molecule used in the translation. Describe the translation process as a gradual process. Describe which post-trash changes must take place before the translation. Distinguish between procarial and eukaryotic translation. Module 9: DNA and RNA correctly withdraw the hydrogen bond between the bases of DNA and the AR. Correctly identify and
specifically appoint all nucleotides. Define the type of helix that describes DNA and RNA. Describe 3 common structural characteristics of the dorsal spine of the DNA/RNA polymeric. Describe the criteria to determine the most stable structure between two DNA molecules, two RNA molecules, between a DNA and an RNA molecule. Describe the
difference and identify the difference between a nucleotide and a nuceloside. Describe the hydrogen binding that exists between couples of complementary bases in DNA and RNA. Describe the main characteristics of the double B-DNA propeller describe the structural differences between the a-helical and the B-helium. Describe because the couples
of AT bases and AUs are the weak of the GC base couples. Describe because the purines are always combined with the pyrimidines to form the propeller structures of DNA and RNA. Explain the greatest difference between the dorsal structures of the .ociretseidofsof .ociretseidofsof emagel nu eracifitnedI .AND led elasrod anips alled o ANRâlled
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.isatetnis e isaremosi ,isatardi ,isanegordied ad etazzilatac inoizaer el evircsed Define glycolysis and identify its cellular location. Describe the anaerobic metabolism and its effects on glycolysis. Describe how the energy released by oxidation is stored. Distinguish as direct and indirect coupling are used to make spontaneous glycolysis. Explain what
happens when glucose is metabolised by glycolysis. Module 17: TCA Cycle Describe how glycolysis connects to the TCA cycle and where the TCA cycle occurs. Describe how the intermediates of the TCA cycle are used to synthesize a wide range of compounds. Explain where the CO2 is released. Indicate where and in what form the energy released
from the TCA cycle is stored. Module 18: Electron and Ox transport. Phos. Explain ATP synthesis and the effects of allosteric changes during proton translocation. Explain the role of the four complexes, coenzyme Q and cytochrome C in electron transport. Explains what happens when electrons are transported through complexes I, III and IV. Identify
the path of electrons from FADH2 to oxygen resulting in water formation. Identify the path of electrons from NADH to oxygen resulting in water formation. Predict whether the free energy stored in the non-equilibrium hydrogen gradient is enough to synthesize ATP from the transport of 3 protons. Module 19: Integrated Metabolism Describe how
glycolysis and gluconeogenesis are regulated in a coordinated manner by measuring energy levels in the cell. Describe how some amino acids enter the oxidative pathways. Describe indirect coupling in glycogen synthesis and how glycogen synthesis is controlled by protein phosphorylation. Describe receptor-mediated signal transduction and explain
the role of G-proteins and adenyl cyclase. Explain how glucose can be synthesized from pyruvate. Explain how the oisoraccas oisoraccas idiraccasid i emoc erageipS .)P-62-F( otafsof 6,2 oisotturf id illevil ius ecsiulfni imizne ilged atallortnoc elanomro enoizalirofsof al emoc erageipS .acietorp enoizalirofsof allad atallortnoc ¨Ã isalirofsof onegocilg alled
etrap ad onegocilg led enter glycolysis. Explain the physiological role of the hormones epinephrine, glucagon, and insulin. Explain the role of the protein kinases and phosphatases in regulating the enzyme function. Express how glycogen and glucose metabolism in the liver effects the glucose demand of the organism and the liver cell. Identify the role
of phosphofructose kinase and fructose-1,6-bisphosphatase in gluconeogenesis pathways. Indicate the number of steps in glycolysis that are too energetically unfavorable to reverse in gluconeogenesis and describe how the steps are reversed. Recognize the structure of glycogen. Specify how fats (triglycerides) are metabolized by fatty acid oxidation.
Specify the number of steps in glycolysis with Gibbs free energies that are close to zero and can be reversed in gluconeogenesis. Summarize how fructose 2,6, phosphate levels regulate glycolysis and gluconeogenesis. Tell how carbons atoms from the excess consumption of any dietary source can be incorporated into fats. UNIT 1: Introduction to
Modern Biology Module 1: Introduction UNIT 2: Biological Chemistry Module 2: Atoms, Functional Groups, and Water Module 3: Equilibrium and pH Module 4: Carbohydrates and Polysaccharides Module 5: Amino Acids and Proteins Module 6: Protein Function ¢ÃÂÂ Binding and Catalysis UNIT 3: Cell Biology Module 7: Lipids and Membranes
Module 8: Membrane Transport UNIT 4: Basis of Molecular Biology Module 9: DNA and RNA Module 10: DNA Replication Module 11: DNA Transcription Module 12: RNA Translation-Protein Synthesis UNIT 5: Metabolism Module 13: Pathways Module 14: Energetics Module 15: Enzyme Nomenclature Module 16: Glycolysis Module 17: TCA Cycle
Module 18: Electron Transport and Ox. Phos. Module 19: Integrated Metabolism UNIT 6: Appendix Module 20: Appendix OLI system requirements, regardless of course: internet access an operating system that supports the latest browser update the latest browser update (Chrome recommended; Firefox, Safari supported; Edge and The browsers are
supported but not recommended) Pop-ups authorized qualified cookies some courses provide exercises with exceptions to these requirements, such as technology not usable on mobile devices. Course system requirements: a complete desktop operating system, such as Windows or Mac OS X. Flash Java Java
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