GRADE 10

SCIENCE: Biology

fully and wonderfully made.”

Biology: God’s Living Creation deals with one of the most fascinating subjects known to man. Students
begin with a combination of field, text, and lab work to take a closer look at plants. They will use the
microscope and dissections as they study the Creator’s provision for plants and animals. A detailed study
of the anatomy and physiology of the human body will lead students to understand that they are “fear-

Students will look deeper into the micro-cosmos as they learn some of man'’s latest discoveries about
the most complicated structure in all of creation: the living cell. They will see the intricate detail that God

has built into living things and His master plan for transmitting information within an organism and from
one generation of organisms to the next. Students will also understand just how far man still has to go to

gain a complete understanding of God's living creation.

Added Enrichment

= Feature articles with information about God's design,

provision, and the wonders of His creation (65)
* Laboratory exercises (25)

= Application and Critical Thinking questions for every

chapter

Evaluation

= Reading quizzes (16)

= Review quizzes (36)

= Science project (counts as 4 quiz grades and 1 test grade)
= Tests (8), 9-weeks exam (2)

= Semester exam, final exam

» RED indicates first introduction of content.

Botany
= Angiosperms:
= Introduction to biology: definition and major fields of study
= Parts of a green plant: flowers, leaves, stems, roots
= Nitrogen cycle
= Families of angiosperms:
= Composite, mint, parsley, rose, pea, lily
> Mustard, nightshade, cashew
Monocots and dicots:
= Types of angiosperms: characteristics of monocots and dicots
Grasses:
= Cereal crops
» Turf grasses, other grasses
Broadleaf trees:
= Observing trees, characteristics of trees
> Guide to familiar American broadleaf trees by groups—bark,
leaves, fruits, and crown shapes are pictured and explained
* Leaves:
> Systems and organs in plants
= External structure of leaves:
» Leaf shapes
= Parts of aleaf:
> Stipule
= Simple and compound leaves
= Arrangement of leaves on stems:
= Nodes, opposite, alternate, whorled, and rosette
= Phototropism
> Three types of plant tissues: structural, vascular, and meristematic
= Structure of leaves:
> Epidermis, mesophyll
= Veins, parts of plant cells
Photosynthesis:
» Thylakoids, light and dark reactions
= Products of photosynthesis
» Factors that influence photosynthesis
Fall coloration of leaves and special leaves:
= Leaf pigments, abscission layer
> Cellulase
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> Water pressure and wilting
Flowers, fruits, and seeds:
= Flower parts:
= Sepals, petals, stamen, pistil
» Complete and incomplete flowers
> Monoecious vs. dioecious
» Factors affecting flowering: photoperiodism
= Development of fruits and seeds: pollination, fertilization
= Formation, types, and function of fruits:
» Simple, aggregate, and multiple fruits
= Seed dispersal
= Structure of seeds: parts of the embryo, germination
Stems and roots:
= External structure of woody stems:
= Buds, scales, bud-scale scars, growth
» Bundle scars
* Internal structure of woody stems:
= Bark, pith
= Wood:
= Heartwood, sapwood, annual rings
> Tracheids
> Herbaceous stems: dicots and monocots
= Vegetative reproduction:
> Asexual reproduction, cutting, layering, grafting, budding, cultur-
ing
= Special stems: bulbs, corms, rhizomes, stolons, tendrils, tubers,
thorns

> Plant hormones
* Root systems:
= Taproots, fibrous roots
= Structure:
= Root hairs, root cortex
» Epidermis, central vascular cylinder
= Primary and secondary growth
= Root's absorption and transportation of water:
= Diffusion, osmosis, capillarity
> Sap stream
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GRADE 10

SCIENCE: BlOlOgy cont.
Human Anatomy & Physiology cont.

® Injuries to the nervous system:
» Sciatica
= Stroke, concussion, amnesia, coma
= Neurological diseases:
= Tetanus, Alzheimer's disease, epilepsy
= Dementia:
> Acute confusion, senile dementia
= Arteriosclerotic dementia
= Senses:
» Somatic vs. special senses
= Skin sensations
» Chemical senses (taste and smell):
» Taste bud structure
> Primary odors
Hearing:
> Malleus, incus, stapes
> Tinnitus
= Vision:
= Protection of the eye: socket, eyelid, lacrimal glands
> Eye movement
= Eye structure and function:
= Sclera
= Uvea:
» Choroid, ciliary body
= |ris, pupil
= Retina:
> Fovea

» Structure and function of rod and cone cells; rhodopsin; color

vision, persistence of vision
> Blind spot
> Aqueous humor, vitreous humor
= Lens
= Defective vision:
* Nearsightedness, farsightedness, astigmatism, night blindness
> Presbyopia, colorblindness
> Glaucoma
= Nutrition and digestion:
= Nutrients and energy:
= Calories, metabolism
» Obesity
= Macronutrients
= Carbohydrates, proteins, lipids
= Micronutrients
= Vitamins, minerals and water:
= Coenzymes
*Edema
= Beginning of the digestive system:
= Alimentary canal, digestion, enzymes, glands
= Oral cavity:
» Palate, bolus, papillae
> Wisdom tooth, impacted, mastication
= Esophagus: peristalsis, epiglottis
= Stomach and intestines:
= Stomach structure and function:
> Hunger contractions
= Gastric juice, hydrochloric acid, chyme
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» RED indicates first introduction of content.

> Intrinsic factor

» Cardiac and pyloric sphincters

The liver and pancreas in digestion:

= Bile, gallbladder

» Bile salts, emulsification, commmon bile duct

* Pancreatic juice

> Sodium bicarbonate production by the pancreas
Smallintestine:

= Primary organ of digestion and absorption
= Divisions of the smalllintestine

= Villi

> Microvilli, lacteal

® Insulin, glucagon

> Urea

Large intestine: function and structure

> Divisions of the large intestine

= Gastrointestinal disorders:

* Food poisoning

» Dyspepsia

= Ulcers, effects of alcohol
> Constipation, diarrhea

= Dysentery, colon cancer

= Circulation and respiration:

= Blood: cardiovascular system, arteries, veins, capillaries
= Composition of blood:
* Plasma, red blood cells, white blood cells, platelets:
» Plasma proteins, circulatory shock
> Red blood cell production, leukemia
> Blood types: antigens, ABO blood group, universal donors and
recipients, Rh blood group
= Design of the heart:
= Structure:
> Layers, valves, and skeleton
* Blood flow:
= Through the heart
» To the heart

» Detailed structure and function of cardiac muscle, electrical
system, heart beats

> Types, symptoms, and treatment of heart failure
Circulation of blood:
= Arteries, veins, and capillaries:
> Structure of blood vessels
= Atherosclerosis
» Branches of systemic circulation
* Pulmonary circulation
= Blood pressure and pulse

Cardiovascular health: leading cause of death
Anatomy and function of respiratory system:
> Types of respiration: external, internal, and cellular
= Organs of respiration:
> Nasal meatuses
= Throat structures
= Tracheaq, bronchi
= Lungs:
= Bronchitis, pneumonia, bronchial asthma
* Pleuralmembrane:
» Pleurisy
= Diaphragm
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GRADE 10

SCIENCE: BlOlOgy cont.
Human Anatomy & Physiology cont.

* The breathing process:
> Role of intercostal muscles
> Control by the medulla oblongata
* Lung capacity:
= Vital capacity
» Tidal volume
= Respiratory diseases:
= Common cold, influenza, tuberculosis, emphysema, lung cancer
> Cystic fibrosis
= Integumentary, excretory, endocrine, and reproductive systems:
> Introduction: body’s design for maintaining homeostasis
= Integumentary system:
* Purpose
= Structure:
> Psoriasis, keratin in skin, skin pigments
= Tanning, sunburn
> Hair structure
= Sebaceous glands
» Details of sweat glands
Excretory system:
= Kidneys:
> Function, regulation, structures, failure, dialysis
Endocrine system:
> Endocrine vs. exocrine glands
= Hormones:
» Hormone receptors
= Pituitary gland:
» Hypothalmus, somatotropin
> Disorders: pituitary gigantism, pituitary dwarfism, acromegaly
» Gonadotropins
= Thyroid and parathyroid glands:
= Thyroxine
= Thyroid disorders:
> Cretinism, hypothyroidism, hyperthyroidism
= Simple goiter
= Pancreas (endocrine function):islets of Langerhans, insulin,
glucagon, diabetes mellitus

= Adrenal glands: epinephrine, steroid hormones, cortisol,
aldosterone

* Pineal gland: melatonin
Reproductive system

> Gametes

= Gonads:

= Endocrine function: adolescence, puberty, secondary sex

characteristics
> Major organs

= Prenatal development

> Gestation, trimesters, primary germ layers, chorion, digestive
tube, neural plate, labor

= Sexual morality

= Disease and the body’'s immune system:

= Introduction: disease, microbes, pathogen, infectious and nonin-
fectious, acute, chronic

= Noninfectious diseases: degenerative, immunological, hormonal,
congenital and genetic, nutritional, harmful substances, cancer

= Infectious diseases:
= Communicable and noncommunicable

» RED indicates first introduction of content.

= Bacteria:
= Structure:
> Plasmids
» Types, variations and shapes, reproduction
» Disease:
» Germ concept of disease, Koch's postulates
» Pathogenic activity
= Viruses:
> Replication, diseases
= Protozoaq, fungi, parasites
How infectious diseases are spread:
> Droplet infection, carrier
= Vector, sexually transmitted diseases
> Incubation
Preventing the spread of disease: epidemic, vaccination
Immune system:
= Overview, white blood cells
> Histamine, interferon
= Antibodies
> Specific vs. nonspecific defenses
> Table of white blood cell types
= Lymphatic system:
= Lymph, vessels, ducts, nodes
> Structure and function of lymph nodes
= Other organs
= Other defenses: skin barrier, mucous membranes, lysozymes,
fever, microorganisms of digestion
= Acquired immunity, innate immunity
* Immune deficiency diseases (HIV, AIDS)
= Medical defenses against disease:
> Immune therapy, serums
= Chemotherapy, antibiotics
= Prevention: nutrition, rest, exercise

Life Sciences: Methodology & Philosophy
= Natural history and scientific investigation:
= Natural history through the ages:
= Bible beginnings, Hebrews
= Greeks:
» Anaximander, Plato, Aristotle
= Romans:
> Pliny, Galen
= Ancient science vs. the Bible
= Middle Ages:
> Nestorians

= Modern science: Protestant Reformation, advances in biological
sciences, microscopy, cell theory

= Biology and scientific investigation:
= Scripture and scientific investigation, scientific method
= Repudiation of spontaneous generation, law of biogenesis
= Limitations of science
= Scientism
= Evolution—aretreat from science:

= Science and faith: great founders of science believed in God and
creation

= Rejecting the truth:
» Darwin and Lyell, natural selection
» Effects of naturalism

Biology cont. p. 168
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GRADE 10

SCIENCE: BlOlOgy cont.
Life Sciences: Methodology & Philosophy cont.

= Paleontology:
= Evidence against evolution, speciation, macroevolution, fossils
= Transitional forms and lack thereof
= Punctuated equilibrium hypothesis
» Geologic column, radiometric dating, Cambrian explosion
= Coelacanth, Archaeopteryx, horse series
= Hominid fossils, Neanderthal, Cro-Magnon
= Biological evidence against evolution:
= Impossible transitional forms:
> Bat wings, avian respiratory system
= Homology
= Molecular biology: design and complexity
= Genetics: limited variety, mutations
= Natural selection and genetic variety:
= Peppered moth
= Pesticide-resistant insects, antibiotic-resistant bacteria
> Bacterial proliferation
= Embryonic recapitulation
> Why evolution cannot be properly called a science
» Threat of evolution to modern science

Ecology

= Introduction of basic terms: ecology, habitat, biotic and abiotic fac-
tors

= Levels of ecology: biosphere, biomes, ecosystems, community,
population, organism
> Ecological stability

= Influences in the ecosystem: biodiversity, carrying capacity, types of
abiotic and biotic factors

= Nutritional relationships in an ecosystem:

= Producers and consumers, trophic level, food chain, food web,
niches

> Energy flow, pyramid diagrams
= Special nutritional relationships:
= Symbiosis, predation, competition
> Amensalism
= Neutralism
> Herbivory
= Nutrient cycles:
= Hydrologic, atmospheric, sedimentary cycles
> Carbon-oxygen, phosphorous cycles
= Major biomes:
= Tundra, northern coniferous forest, temperate deciduous forest
» Grassland, desert, tropical rain forest
= Aquatic biomes:
= Freshwater
= Marine:
> Estuary
= Ecological succession and man's role:
» Primary succession, secondary succession
= Dominion and stewardship

168

» RED indicates first introduction of content.

Zoology

* Mammals:

= Characteristics of animals, vertebrates, and mammails:
= Mobility, diversity, symmetry
= Types of mammal reproduction
= 18 mammal orders: discussed with representative animals
> Extinct mammals

= Birds:

» Feathered vertebrates:
= Characteristics for flight
» Backyard and roadside birds
= Groups of birds:
= Perching, birds of prey, swimming and wading, game, tropical,
flightless
> Extinct birds
Avian anatomy and physiology:
= Feathers, skeletal and muscular systems
» Nervous system: brain, senses
* Food and digestion:
> Intestine, cloaca, bursa of Fabricus
> Excretory system
= Circulatory system:
» Nucleated red blood cells
» Details of respiratory system
Family life of birds:
= Migration, courtship
> Mating and fertilization
= Egg, nesting, incubation
» Care of young

= Reptiles and amphibians:

= Reptiles:
» Cold-blooded, similar traits
= Lizards: habitat, sizes, poisonous lizards, colorful, detached tails
and other defenses, and eating habits
* Snakes:
= Sizes, methods of locomotion, scaly skin
= Sense organs:
» Scale-covered eyes, hearing (quadrate bone)
= Smell: Jacobson's organ

= Design for feeding, groups of snakes, venom, snakebite treat-
ment

= Turtles:
= Reptiles with shells
= Characteristics:
> Tympanic and nictitating membranes
= Groups
= Crocodilians
= Tuatara: parietal eye

= Dinosaurs and similar creatures: extinct reptiles, types and char-
acteristics

= Amphibians:
= Vertebrates with a double life:
= Characteristics:
» Three-chambered heart
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SCIENCE: BlOlOgy cont.

Zoology cont.
* Frogs and toads:
» Coloring
= Toxic skin secretions
» External fertilization
= Development and metamorphosis
> Anatomy: head, oral cavity, body systems
Salamanders:
= Reproduction and metamorphosis:
> Spermatophore, paedomorphosis
= Sizes; notable salamanders
= Caecilians
= Fish:
= Bony fish:
= Abundance and importance
> Detailed study of anatomy and physiology
= Cartilaginous fish: sharks, rays, and chimaeras; lampreys, hagfish
= Arthropods:
= Common characteristics, classes
* Insects:
= Life cycle of insects
» Grasshopper anatomy and physiology

= Orders of insects and their economic significance: 8 of the more
than 25 orders are taught

* Insects and man
> Genetic control
= Arachnids:
= Spiders:
= External anatomy
> Internal anatomy, reproduction
= Harvestmen, scorpions, mites, and ticks
= Centipedes and millipedes
= Crustaceans:
> Anatomy and life cycle of crayfish
= Other crustaceans
> Extinct arthropods
= Other invertebrates:
= Mollusks:
= General characteristics
= Bivalves, gastropods, cephalopods
* Enchinoderms:
= Starfish anatomy
> Rotifers: parthenogenic
= Coelenterates and porifera:

= Coelenterates: hollow-intestined invertebrates, polyp, medusa,
hydra, jellyfish, sea anemones, corals

= Porifera (sponges):
> Anatomy and physiology
= Annelids:
= Earthworms:
» Characteristics and anatomy and physiology
> Seaworms

= Leeches
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» RED indicates first introduction of content.

* Flatworms and roundworms:
= Platyhelminths:
> Anatomy of planarians, flukes, and tapeworms
* Nematodes:
» Filaria, hookworm, triching, ascaris
* Protozoa:
= Flagellates:
= Euglena:
> Pellicle, binary fission
= Trypanosome
= Sarcodines:
= Amoeba
> Foraminifera, radiolarla
= Ciliates: paramecia, other ciliates
= Sporozoans

Cellular & Molecular Biology
= Cytology—design and function of cells:
= Variety and complexity of cells:
= Discovery of cells
> Variety in cells, complexity of cells
= Design of cells:
» Details of cell structure and organelles
> Life and work of cells:
» Maintaining life, photosynthesis and cellular respiration
> Membrane transport, endocytosis and exocytosis, cell move-
ment, cilia and flagella
» Cell cycle and mitosis, chromosomes, cell death
Heredity: continuity of life:
= God's provision for the continuity of life:
= Heredity, genes
» Differentiation, sexual reproduction, meiosis
» Classical genetics:
» Mendel's experiments, law of dominance, genotype and pheno-
type
> Punnett squares, hybrids and hybridization, law of segregation
> Incomplete dominance, law of independent assortment, linkage
> Sutton’s hypothesis
» Morgan’s research, sex chromosomes, sex-linked traits
> Human genetics:
» Dominant gene inheritance, codominance
> Multiple allele inheritance
> Pleiotropy and polygenic inheritance
» Sex-linked disorders, genetic advances, eugenics
DNA—regulation of life:
= DNA:
= Deoxyribonucleic acid
> Watson and Crick, storage as chromatin
> Structure of RNA and DNA, bases, base pairing
= Activities of DNA:
> Central dogma of molecular biology, DNA replication, telomeres
> Transcription, mMRNA, translation, rRNA, tRNA
> Noncoding DNA, intron, exon, small RNA
» Genetic engineering, cloning
= Mutations
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GRADE 10

BIBLE: Bible Doctrines

Christians need to know what they believe and why they believe it so they can be
built up in their faith and equipped to present their beliefs intelligently and effec-
tively to others. Bible Doctrines for Today is written as a practical, personal study
designed to reach both the head and the heart of the student. It covers all major
doctrines: the Bible, God, Christ, the Holy Spirit, man, salvation, the Church, angels,
and end times. Important terms and definitions of these doctrines will be explained,
illustrated, and applied to the student's life. Many memory verses are correlated
with the text to confirm the doctrinal truths being presented.

Evaluation

= Verses:
= Verse quizzes (28)
= 9-weeks verses exams (2)
= Semester verses exam (1)
= Final verses exam (1)

= Content:
= Quiz on the books of the Bible (1)
= Quizzes (8)
= 9-weeks exams (2)
= Semester exam (1)
= Final content exam (1)

» RED indicates first introduction of content.

Lessons 137
> Various biblical doctrines such as: Bibliology (18 lessons), Theology
(16), Christology (12), Pneumatology (), Anthropology (9), Soteri-
ology (11), Ecclesiology (8), Angelology (9), and Eschatology (18)
» Bibliology—doctrine of the Bible:
> Revelation and inspiration of the Scriptures
> Authenticity, credibility, and canonicity of the Scriptures
> Theology—doctrine of God:
> Arguments for His existence
> Attributes, sovereignty, nature, and names of God
» His work of Creation and providence
> Christology—doctrine of Christ:
> Names and nature of Jesus Christ
» Significance of Christ's supernatural life
= Humiliation, crucifixion, resurrection, and exaltation of Jesus Christ
> Pneumatology—doctrine of the Holy Spirit:
> Holy Spirit's past and present work
> Gifts and graces of the Holy Spirit
> Blasphemy against the Holy Spirit
> Anthropology—doctrine of man:
= Origin of man and sin on earth
> Seriousness of sin
> Soteriology—doctrine of salvation:
» Necessity of and faith for salvation
» Justification, sanctification, and adoption
» Blessings and assurance of salvation
» Ecclesiology—doctrine of the church:
» Organization, ordinance, and mission of the church
» Angelology—doctrine of angels:
» Names and titles of specific angels
> Satan: his present and future position
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» Eschatology—doctrine of last things:
> The rapture of the church
> Judgment Seat of Christ for the saved
> Tribulation on earth
> Christ's second coming to earth and millennial reign
> Great White Throne Judgment for the lost
> Personal eschatology
> Reality of heaven and hell

Music 90 songs
* Hymns of the faith, gospel songs, choruses, holiday songs

Memory Work
» Passages (32 containing 94 verses)
= Salvation (5)
* The authenticity of the Scriptures (6)
= The Man of sorrows (6)
= Being wise (3)
= Being of one mind (4)
= Preeminence of Christ (4)
* The Everlasting and All-Knowing God (10)
* Praises to God (3)
= Serving with gladness (5)
* Books of the Bible

Prayer Time
= Learn to pray for each other, our nation, those in authority over us



