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PREFACE 

 

Profound knowledge of fundamentals of biology is neces-

sary for successful entrance and further education in universi-

ties of medical and biological profiles. 

The biology is theoretical base of medicine therefore to 

the entrants going to the universities of a medical and biologi-

cal profile, great demands are made. Entrants have to show 

knowledge of the basic concepts and the laws concerning a 

structure, functioning and development of plant, animal and 

human organisms. 

All sections of the textbook are given approximately with 

the identical depth and degree of difficulty. The order of their 

arrangement corresponds to the school program. 

The main task of the textbook is to help to understand the 

entrant the most important and difficult questions of the pro-

gram. It doesn't duplicate school textbooks, and explains basic 

provisions of the sections in biology course. 

The book contains three sections, each of which gives 

answers to all questions of the program. 
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Unit 1. CLASSIFICATION  

OF PLANTS 

 

Plants dominate all terrestrial communities, from fo-

rests to pastures, from lands to deserts. They provide most 

of our food (directly and indirectly), as well as much of our 

shelter, clothing and medicines. Green plants and other pho-

tosynthetic organisms use the energy in sunlight to combine 

carbon dioxide (CO2) from the air and water from the soil to 

make food. This food-making process is called photosynthe-

sis (figure 1). Photosynthesis provides plants with the food 

energy needed for growth and development. Photosynthesis 

also provides energy to animals that eat the plants. The fol-

lowing simple equation summarizes the overall process of 

photosynthesis: 

 
 

Figure 1  Photosynthesis 
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Unit 2. PLANT CELLS AND TISSUES 

 

Figure 2 illustrates a plant cell and an animal cell. You 

may notice that the plant cell has green structures that the ani-

mal cell does not have. These green structures are chloroplasts. 

Chloroplasts contain the green pigment chlorophyll. Plants 

need chlorophyll to carry out photosynthesis. 

The number and sizes of vacuoles differ from one kind of 

cell to another. Animal cells usually have many small vacuoles 

in their cytoplasm. A plant cell, however, have only one or two 

large vacuoles. 

Other differences can be observed between plant and an-

imal cells. One of these differences is the cell wall. Plant cells 

always have a rigid, rather thick cell wall. Animal cells do not 

have a cell wall. Another difference is the centrioles, which are 

located near the nucleus of an animal cell. Plant cells do not 

have centrioles. 

 
Figure 2  Animal cell (left) and plant cell (right) 

 

Table 1 shows the major organelles present in the cells of 

both animals and plants. 

Seed plants are multicellular organisms. The cells of seed 

plants are organized into tissues. Tissues are groups of cells 

that look alike and do the same job. The tissues of seed plants 

also are organized into organs. Organs are made up of several 
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Vascular tissue forms two types of elongated cells (xy-

lem and phloem), which are responsible for the transport of 

water and nutrients throughout the plant. Xylem carries water 

up from the roots to the leaves. Phloem carries food made in 

the leaves to all other parts of the plants. 

 

 
 

Figure 3  Organization of tissue system 

 

Plant tissue which grows very rapidly and is founds at the 

tops of plant stems and in the lower tips of roots forms meris-

tematic tissue. Meristematic tissue also is found as a layer in-

side stems or branches. Rapid division of the cells in the meris-

tematic tissue causes plant to grow up, out and down. 
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cell                 d. the upper layer of earth. 

difference       e. make clear by using examples, charts. 

be located       f. a green pigment 

soil                  g. a way in which people or things are different 

to plant           h. place (seed bulb or plant) in the ground so that  

                           it can grow 
 

IV. Complete the sentences with a word and word 

combination from the list. 

1) Chloroplasts contain the green ------------. 

2) ----------- to carry out photosynthesis. 

3) A plant cell, however, have only one or -----------. 

4) Other differences can be observed between ----------. 

5) Animal cells ---------- a cell wall. 

6) Seed plants are --------- organisms. 

7) ---------- made up of several tissues that work togeth-

er to do a specific job. 

8) ------- water up from the roots to the leaves. 

 

 

 

 

 

V. Write translations and transcriptions, try to re-

member the words 

cell                                              centrioles 

structure                                      multicellular 

need                                            epidermal 

vacuoles                                      ground 

rigid                                            apical 

 

VI.  Use Simple past of irregular verbs. 

1. All of the witness (swear) -------- to tell the truth in the 

court of law. 

2. Mike was so cold that this whole body (shake) --------. 

Pigment chlorophyll, plants need chlorophyll, plant and ani-

mal cells, xylem carries, two large vacuoles, do not have, 

multicellular, organs.  
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3. Using only a pen with blue ink, she ------------ (draw) a 

beautiful picture of a bird. 

4. When the balloon (burst) -----------. 

5. Paul (hide) ------- his money because he was afraid it 

would get stolen while he was away. 

6. Emily accidently (stick) -------- her finger with a needle 

whole she was sewing. 

7. Janice (slit) ------- the top of envelope with a knife instead 

of repping it open.  

8. I lost control of my car, and it (slide). 

9. Mary (spread) butter all over her piece of toast with her 

knife. 

10. Our team finally (win) --------- the soccer game by one 

goal.  
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primary root.  The tip of the root is covered by the root cap. 

The root cap protects the tip of the growing root and also helps 

the root move easily through the soil. 

As the primary root grows downward into the soil, small-

er roots, which are called secondary roots, begin to grow from 

it. Tiny, hairlike structures called root hairs grow from the 

primary and secondary roots.  

As root grows in length, the stems and roots of plants al-

so increase in diameter. This secondary growth coming from 

the lateral meristem forms cortex. Water and food are stored in 

the cortex. If water and food do not stored in the cortex, they 

would pass into the vascular tissue in the center of the root. 

First kind of vascular tissue is xylem that transports water and 

dissolved minerals from the roots throughout the plant. Anoth-

er kind of vascular tissue is phloem that transports sap contain-

ing dissolved sugars and amino acids from the leaves through-

out the plant. 

Four zones are commonly recognized in developing roots. 

The zones are called the root cap, the zone of cell division, the 

zone of elongation and the zone of maturation (figure 7). 

 
 

Figure 7  Root zones 
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The root cap, which has no equivalent in stems, is cov-

ered the tip of each young root. Golgi apparatus in the outer 

root cap cells secrete a slimy substance that passes to the out-

side. Because of this slimy substance, the root tip is able to 

move easily through the soil. 

In the zone of cell division takes place rhythmically divi-

sion of apical meristem cells. Most of the cells are cuboidal 

with small vacuoles, centrally located nuclei. The apical meris-

tem subdivides into the three parts: protoderm, which becomes 

the epidermis, procambium, which produces primary vascular 

tissues, and ground meristem, which differentiates further into 

ground tissue. 

In the zone of elongation, the cells produced by the apical 

meristems become several times longer than wide, and their 

width also increases slightly. The small vacuoles present 

merge and grow until they occupy 90% or more of the volume 

of each cell. 

In the zone of maturation the cells that have elongated in 

the zone of elongation become differentiated into specific cell 

types. 

                                             

Modified roots 

 

         Modifications of roots, stems and leaves allow plants to 

survive in a wide variety of environments. 

Some plants have modified roots that carry out photosyn-

thesis, gather oxygen, parasitize other plants, store food or wa-

ter, or stabilize the stem (figure 8). 

Aerical roots. Some plants, such as orchids, have roots 

that extent out into the air. Aerical roots can absorb water from 

the air. A plant with aerical roots is called an air plant. 

Pneumatophores. Some plants (mangrove) that grow in 

wet places (swamps) may produce spongy outgrowths called 

pneumatophores from their underwater roots. The pneumato-
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phores extend several centimeters above water, facilitating the 

oxygen supply to the roots beneath. 

Parasitic roots. Some plants, such as dodder, produce 

peglike roots called haustoria that penetrate the host plants 

around which they are twined. The haustoria establish contact 

with the conducting tissues of the host and effectively parasit-

ize them. 

Contractile roots. The roots of some plants (lilies, dande-

lions) pull the plant a little deeper into the soil each year until 

they reach an area of relatively stable temperatures. 

 
Figure 8  Modified roots: 

(a) Pneumatophores; (b) Water storage root; (c) Buttress roots 
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Unit 4. STEM 

 

Stems have two main functions: supporting the plant and 

acting as a central corridor for the transport of water, minerals, 

sugars and other substances. 

There are two kinds of stem: herbaceous stem and woody 

stem.   Stems of many plants are soft, green and filled with wa-

ter. These soft, green stems are called herbaceous stems. Plants 

that have herbaceous stems do not live more than one growing 

season. Figure 9 shows cross sections of the herbaceous stems 

of a dicot and a monocot. 

 
Figure 9  Herbaceous stems of Dicot and Monocot 

 

The bundles of vascular tissue around the cortex are 

called vascular bundles. The vascular bundles contain xylem 

and phloem. Notice that the arrangement of vascular bundles is 

different in dicots and monocots. For example, in a dicot, such 

as bean plant, the vascular bundles are arranged in a ring 

around the cortex. In a monocot, such as a corn plant, the vas-

cular bundles are scattered throughout the cortex. 

         Another kind of stem is woody stems. All trees have 

woody stems. Woody stems are nongreen stems that are much 
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thicker and harder than herbaceous stems (figure 10). 

The rough outer covering of a woody stem is called the 

bark. The bark of a tree is the first line of defense against in-

jury and disease. Bark is made up of cork and phloem. Cork is 

a layer of dead cells that protects the stem from insects, bacte-

ria and fungi. The cork also prevents the inner layers of a stem 

from drying out. Beneath the cork layer is cortex. The cortex 

of a woody stem functions like the cortex of a root (stores wa-

ter and food). A very thin layer of living meristematic tissue 

(lateral meristem) is located between the phloem and xylem of 

a woody stem. This layer is called the cambium. As the cam-

bium layer of a tree grows, the tree gets wider. Cells on the 

outer part of the cambium produce new phloem cells. Dead 

phloem cells become the cork of the tree. Cells on the inner 

part of the cambium produce new xylem cells. When the xy-

lem cells die, they form the inner woody part of a tree. The 

largest part of a woody stem is made up of dead xylem cells. 

 

 
Figure 10  Woody stem 
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Modified stems 

 

Some plants possess modified stems that serve special 

purposes such as food storage or adventitious growth (figure 

12). 

 
 

Figure 12  Modified stems: 

(a) Tubers; (b) Tendrils; (c) Cladophylls 
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Unit 5. LEAF 
 

Leaves are thin, flat and green structures that carry on 

most of the photosynthesis on plants. Most leaves are com-

posed of a broad, flat part, called the blade, and a petiole con-

necting blade and plant stem. Some plants do not have petioles. 

The leaves of these plants are attached directly to the stem. 

Leaf blades are often flat and thin, which maximizes surface 

area for absorbing light. In most leaves, the petiole becomes 

the main vein of the leaf. Vein, consisting of both xylem and 

phloem, are distributed throughout the leaf blade. The main 

vein is parallel in most monocot leaves. The veins of dicots 

form network (figure 13). 
 

 
 

Figure 13  Veins of leaves: (a) Netted veins; (b) Parallel veins 

 

Plants have either simple leaves or compound leaves 

(figure 14). A simple leaf has one blade and one petiole. A 

compound leaf has a blade that is divided into smaller parts, 

called leaflets. 
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Figure 14  Simple leaf (right) and compound leaf (left) 

 

Leaves, regardless of whether they are simple or com-

pound, may be alternately arranged (alternate leaves usually 

spiral around a shoot) or they may be in opposite pairs. Less 

often three or more leaves may be in a whorl, a circle of leaves 

at the same level at a node (figure 15). 

 

 
 

Figure 15  Types of leaf arrangements 

 

The entire surface of a leaf is covered by upper and lower 

epidermis. The upper epidermis of many leaves is protected by 

a nonliving waxy substance, called the cuticle. Together, the 

cuticle and the epidermis of a leaf reduce water loss and also 

protect a leaf from most bacteria, fungi and insects. 
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The tissue between the upper and lower epidermis is 

called mesophyll. There are two types of mesophyll: palisade 

mesophyll and spongy mesophyll. Below the upper epidermis 

is a palisade mesophyll. The palisade mesophyll is made up of 

parenchyma cells. Most photosynthesis in plants takes place in 

the parenchyma cells of palisade mesophyll. Vascular tissue 

from the roots and stem continue into the leaf and end in the 

palisade mesophyll.  

Below the palisade mesophyll is a layer that contains 

many air spaces. This layer is called the spongy mesophyll. 

The spongy mesophyll is involved in gas exchange (figure 16). 

 
 

Figure 16  Internal structure of leaf 
 

A lower epidermis is ventilated by openings. These open-

ings are called stomata (sing. stoma). During the day, stomata 

absorb carbon dioxide from the air and release oxygen and wa-

ter. The stomata also absorb the oxygen needed by the plant for 

respiration and release carbon dioxide and water. Two bean-

shaped cells, called guard cells, surround each of the stomata. 

The guard cells control the size of the stomata. When the guard 

cells swell, the stoma open. When the guard cells shrink, the 
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stoma close (figure 17). 

 
Figure 17  Stoma 

 

Plants lose water through the stomata in their leaves in a 

process called transpiration. To reduce water loss, the guard 

cells shrink and close the stomata on hot days. 

 

Modified leaves 
 

The leaves of plants exhibit a variety of adaptations, in-

cluding spines, reproduction and even leaves that are carnivor-

ous (figure 18). 

 
 

Figure 18  Modified leaves: (a) Floral leaves; (b) Spines; 

(c) Insectivorous leaves 
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Unit 6. FLOWER 

 

Flower is the reproductive organ of a plant. Each flower 

originated as a primordium that develops into a bud at the end 

of stalk called a pedicel. The pedicel expands slightly at the tip 

into a base, the receptacle, to which the remaining flower parts 

are attached. The outer parts of a flower are called sepals. Sep-

als are green leaflike structures that surround and protect the 

petals. Some flowers, such as roses and lilies are sweet-

smelling and have large, colorful petals. Unlike roses and li-

lies, the flowers of grass plants have very small petals that are 

not colorful or sweet-smelling. 

The male reproductive organ of a flower is called a sta-

men. Each stamen consists of a pollen-bearing anther and a 

stalk called a filament. 

The female reproductive organ of a plant is a pistil. A 

pistil has three major regions. The ovary is the swollen base, 

which contains from one to hundreds of ovules. The ovary lat-

er develops into a fruit. The tip of the pistil is called a stigma. 

Most stigmas are sticky, causing pollen grains that land on 

them to adhere. Typically there is a neck or stalk called a style 

connecting the stigma and the ovary. In some flowers the style 

may be very short or even missing. 

Many flowers have nectar-secreting glands called necta-

rines, often located toward the base of the ovary. Nectar is a fluid 

containing sugars, amino acids and other substances. It plays an 

important role in attracting insects, birds and other animals to 

flowers (figure 19). 

The transfer of a pollen grain from a stamen to a pistil is 

called pollination. In some plants, a pollen grain is carried 

from the stamen to the pistil of the same flower. This process 

is called self-pollination. Most plants, however, are pollinated 

by other flowers of the same species. This process is called 

cross-pollination. 
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Figure 19  Pear fruit and flower 
 

Pollen formation. Pollen grains form in the two pollen 

sacs located in the anther. Each pollen sac contains specialized 

chambers in which the microspore mother cell (2n) are en-

closed and protected. The microspore mother cell undergoes 

meiosis to form four haploid (n) microspores. After mitotic 

divisions of these microspores form two cells (n): one of them 

forms pollen tube, second cell again undergoes mitosis and in 

result form two sperms. 

Egg formation. Eggs develop in the ovules of flower. With-

in each ovule is a megaspore mother cell (2n). Each megaspore 

mother cell undergoes meiosis to produce four haploid megas-

pores (n). One of these megaspore survives. The rest are absorbed 

by the ovule. The lone remaining megaspore undergoes three re-

peated mitotic divisions to produce eight nuclei (n) that are en-

closed within an embryo sac. Within the embryo sac, the eight 

nuclei are arranged in precise positions. One nucleus is located 

near the opening of embryo sac. Two are fused (2n) and located 

in the middle of the embryo sac and called polar nuclei. Two nuc-

lei which called synergids flank the egg cell and the other three 

nuclei reside in cells called the antipodal, located at the end of the 

sac, opposite the egg cell. 

Double fertilization. Once a pollen grain has been spread 

by wind, by animals or through self-pollination, it adheres to 

the sticky, sugary substance that covers the stigma and begins 
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to grow a pollen tube. The pollen tube, nourished by the sugary 

substance, grows until it reaches the ovule in the ovary. 

Meanwhile, one of the cells within the pollen grain inside the 

tube divides to form two sperm cells. 

The pollen tube eventually reaches the embryo sac in the 

ovule. At the entry to the embryo sac, the tip of the pollen tube 

bursts and releases two sperm cells. Simultaneously, the two nuc-

lei that flank the egg cell and three nuclei that located at the end 

of the sac disintegrate, and one of the sperm cells fertilizes the 

egg cell, which located near the opening of embryo sac, forming 

zygote (2n). The other sperm cell fuses with the two polar nuclei 

located at the center of the embryo sac, forming the triploid (3n) 

primary endosperm nucleus. The primary endosperm nucleus 

eventually develops into the endosperm. This process is called 

double fertilization (figure 20). As a result of double fertilization, 

an embryo plant begins to develop inside the ovule. As the emb-

ryo plant grows, the ovary of the flower gets larger. 
 

 
 

Figure 20  Double fertilization of flower 
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As summer progresses, the wall of the ovary begins to en-

large into a fleshy fruit. Figure 21 illustrates examples of some 

fruit types: pomes (apples, pears), drupes (peaches, apricots), true 

berries (tomatoes, grapes), aggregate fruits (blackberries, straw-

berries), follicles (milkweed, larkspur), silicles (cabbages, radish-

es), capsules (orchids, lilies), samaras (big-leaf maple, ashes). 

 
 

 

Figure 21  Types of fruit 
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IV. Complete the sentences with a word and word 

combination from the list. 

1. Flower is the reproductive organ of -------. 

2. ------- of a flower are called sepals. 

3. The male reproductive organ of a flower is called ----

---. 

4. ------- is the swollen base, which contains from one 

to hundreds of ovules. 

5. The transfer of a pollen grain from a stamen to a pis-

til is called ----------. 

6. Within each ------- is a megaspore mother cell. 

7. As the embryo plant grows, the ovary the flower -----

--. 

8. As summer progresses, the wall of the ovary begins 

to enlarge into ---------. 

 

 

 

 

V. Write translations and transcriptions, try to re-

member the words 

pomes                                    capsules 

true berries                             samaras 

aggregate fruits                       big-leaf maple 

follicles                                   ashes 

silicles 

 

         VI.Use the simple past or the past perfect of the verbs 

in the list to complete the sentences. Include any words in 

parentheses. Use each verb only once.  

 

 

 

1. By the time Adel arrived to help, we (already) ------ 

turn on; finish; burn; leave; invent. 

the outer parts; the ovary; a stamen; a plant; polli-

nation; a fleshly fruit; ovule; gets larger 
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Bacilli and cocci may adhere in small groups or chains. 

Some cocci form pairs. These cocci are called diplococci. Oth-

er cocci form chains which called streptococci. Some cocci 

form grapelike bunches called staphylococci (figure 23). 

 

 
 

Figure 23  Grapelike bunches of staphylococci 

 

Like many cocci, some bacilli form pairs or chains, but 

do not form bunches. Pairs of bacilli are called diplobacilli (fi-

gure 24). 

 

 
 

Figure 24  Pairs of bacilli 

 

Unlike cocci and bacilli, spirilla live only as single cells. 
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In bacterial cell division, the replicated DNA is attached to a 

special region of the plasma membrane and is replicated before 

cell division. Each of the two replicas of the DNA attaches to 

the plasma membrane. As division begins, the bacterial cell 

grows and elongates, moving the DNA apart. When the cell 

volume has approximately doubled, the membrane and cell 

wall pinch inward and two new cells form, each with an iden-

tical single DNA as illustrated in figure 26. 

Many bacteria are autotrophic, obtaining energy from 

sunlight or from inorganic chemicals. Some bacteria (blue-

green bacteria) carry out photosynthesis, using the energy of 

sunlight to build organic molecules from carbon dioxide (pho-

tosynthesizers). Other bacteria obtain their energy by oxidizing 

inorganic substances (chemoautotrophs). 

 

 
 

Figure 26  Division of bacterium 

 

Some bacteria are heterotrophs, obtaining their energy from 

organic molecules. Bacteria play an important role as decompos-









-60- 

III. Match the highlited words in the text to the cor-

rect meaning. 
kingdom       a. very small living organism 

reflect           b. be alive 

possess          c. opening and cavity in the lower part of the face 

bacteria        d. the highest category in taxonomic classification 

mouth           e. cause to pass on from one place or person  

 to another 

live               j. have the appearance of somebody/ something 

look like       f. acquire or secure 

tiny               g. throw back without absorbing 

transmit         h. very small 

obtain            k. have belonging to one. 

IV. Complete the sentences with a word and word 

combination from the list. 

 

 

 

 

1. Some bacteria are heterotrops, obtaining their energy 

from -------. 

2. Decomposers feed upon the remains of -------. 

3. Some bacteria are -------- and cause ----- in human. 

4. Bacteria also can cause food --------. 

5. Many cheeses also are made ---------. 

6. Certain bacteria live within the roots of plants, such 

as --------. 

7. The plants provide the bacteria --------. 

8. ------- also live inside humans. 

 

V. Write translations and transcriptions, try to re-

member the words 

reproduce                                decomposers 

elongate                                   food webs 

dead organisms; harmful, desease; to spoil; with food; 

organic molecules; bacteria; using bacteria; soybeans. 
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Figure 27  Types of algae  

 

Green Algae 

 

Chlamydomonas reproduces asexually (by cell division) 

as well as sexually.  Haploidic Chlamydomonas divide asex-

ually, producing identical copies of themselves. In sexual re-

production, two haploid individuals fuse to form a four-

flagellated zygote (2n). The zygote develops a thick, resistant 

wall, becoming a zygospore, in which the flagella disappear. 

Meiosis occurs at the end of this resting period and results in 

the production of four haploid cells. Because of the segregation 

during meiosis, two of these individuals are called the (+) 
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Unit 9. FUNGI 

 

The fungi are a distinct kingdom of organisms, compris-

ing about 100 000 species. Although fungi have traditionally 

been included in the plant kingdom, they lack chlorophyll and 

resemble plants only in their general appearance and lack of 

mobility. The differences between fungi and plants led botan-

ists to rethink how fungi were classified. In 1969, the Ameri-

can ecologist Robert Whittaker suggested that fungi be classi-

fied in a separate kingdom. 

Some fungi are free-living single cells. These include the 

yeasts that help create beer and wine. Other fungi are com-

posed of many cells (toadstool, mushroom).  

The body of multicellular fungus consists mostly of cells 

joined into filaments. These filaments are called hyphae. These 

hyphae may be divided into cells by crosswalls called septa. A 

mass of hyphae is called a mycelium. A mycelium grows and 

can penetrate the soil, resulting in a unique relationship be-

tween the fungus and its environment. 

The cell wall of fungi is formed of polysaccharides and 

chitin, not cellulose like those of plants. Chitin is the substance 

that makes up the hard parts of animals such as crustaceans 

and insects. 

Organisms of the kingdom Fungi are heterotrophs that 

absorb small molecules from their surroundings through their 

outer walls. 

Most fungi are saprophytes. A saprophyte is an organism 

that feeds upon dead organisms. As fungi feed upon dead or-

ganisms, the remains of the organism are broken down into 

simpler substances. Fungi also are decomposers. A decompos-

er is an organism that breaks down complex substances into 

simpler substances. These simpler substances often can be 

used again by other living things. 

Some fungi are parasites. They live on or in plants or an-
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Figure 29  Rhizopus (bread molds) 

 

 

During asexual reproduction, hyphae grow over the surface 

of the bread on which the fungus produce stalks, called sporangi-

ophores, in clumps. The tips of the sporangiophores form sporan-

gia. Haploid spores are produced within the sporangia. After ma-

turation, spores eventually burst out of the sporangia. The spores 

of all fungi are light in weight. The lightweight spores can be car-

ried easily by air currents. If growing conditions are good, each 

spore that lands on a food source can develop into a new fungus 

(figure 29). 
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Figure 30  Life cycle of Rhizopus 

 

 

Phylum Ascomycota (the ascomycetes) 

 

The ascomycetes are named for their characteristic repro-

ductive structure sac-like ascus (figure 31). These fungi house 

a series of little sacs or asci. Meiosis within each sac produces 

spores. These spores blow about, germinate and grow into new 

sac fungi. 

Yeasts are single-celled ascomycetes. Unlike most organ-

isms, yeasts obtain their energy through a respiratory process 

called fermentation. During fermentation, sugars and starches 

are broken down into alcohol and carbon dioxide gas. At the 

same time, energy is produced. 
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from you? 
Unit 10. LICHENS 

 

One of the most unusual living things is the lichen. About 

26 000 species of lichens exist. 

Lichens are gray, orange or greenish crusts that grow on 

bark, soil or rock (figure 34). Lichens are symbiotic associa-

tions between fungus and an alga. They provide an outstanding 

example of mutualism, the kind of symbiotic association that 

benefits both partners. In lichen, the algae provide the fungus 

with nutrients. The fungus, in turn, provides the algae with the 

water and carbon dioxide needed for photosynthesis. In most 

cases the fungal part of the lichen is the ascomycetes (sac fun-

gus), the algal part is the green algae. 

  
 

Figure 34  Lichens on a rock 

 

The reproduction of lichens takes place by a combination 

of normal sexual processes: the formation of spores in the fun-

gus and the reproduction, usually asexual, of the photosynthet-

ic algae. These two components may come together under fa-

vorable conditions and produce a lichen body. Alternatively, 
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Unit 11. MOSSES 

 

Mosses are bryophytes which live in very damp areas and 

close to the ground.  

Mosses are small, velvetlike plants growing on rocks, 

trees or in sidewalk crack. Mosses have a short main stalk with 

flat, green, leaf-like structures growing around it (figure 35). 

These leaflike structures perform photosynthesis. At the base 

of the stalk are root-like structure called rhizoids. Rhizoids 

anchor the moss in soil and also absorb water and dissolved 

nutrients from the soil. However, mosses do not have vascular 

tissue to carry water and nutrients from the rhizoids up to the 

leaflike structures. Water and nutrients move from one cell to 

another by diffusion. 
 

 

 
Figure 35  Moss 

 

At the tip of stalk of mosses is a swollen structure called 

a spore case or sporangium. The spore case contains the repro-

ductive cells or spores. 

Mosses go through stages or generations during their life 

cycles. One generation is a sexual stage called the gametophyte. 
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The other generation is an asexual stage called the sporophyte. In 

mosses, the gametophyte generation is larger and longer-living 

plant (figure 36). 

Mosses produce female archegonia (egg-producing or-

gan) which may develop either on the same gametophyte (a 

leafy green plant) as the male antheridia (sperm-producing or-

gan) or on separate plants. In the archegonium is produced a 

single egg while in the antheridium are produced numerous 

sperms. The damp areas in which the mosses live provide wa-

ter in which the sperm swim to the tips of female plants, where 

the eggs are fertilized and form zygote. The zygote divides by 

mitosis and develops into the sporophyte. The sporophyte re-

mains attached to the gametophyte. As the sporophyte grows, 

it makes spores. 
 

 
Figure 36  Life cycle of moss 
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Unit 12. FERNS 

 

Ferns are tracheophytes that have vascular tissue in their 

roots, stems and leaves. Ferns are seedless vascular plants. There 

are about 12 000 different kinds of ferns. Some ferns are treelike 

and grow to be more than 25 m tall. Other ferns are very small, 

only about 3 cm tall. 

The stem of a fern called rhizome. A rhizome is under-

ground organ. The roots of the fern grow downward from the rhi-

zome. The roots absorb materials from the soil and also anchor 

the plant. The large leaves of a fern, called fronds, grow upward 

from the rhizome. Each frond is made up of blades. On the under-

side of blades, spore cases or sporangia develop (figure 37). 
 

 

Figure 37  Fern 

 

The life cycle of a fern involves alternation of genera-

tions: gametophyte and sporophyte (figure 38). Diploid spore 

mother cells in each sporangium undergo meiosis, producing 

haploid spores. At maturity the spores are released from spo-

rangium which land in suitable damp location and germinate, 

producing heart-shaped gametophytes known as prothalli. 
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Archegonia (egg producing organ) and antheridia (sperm pro-

ducing organ) are produced on the underside of prothalli. Ferti-

lization takes place when a sperm cell which has flagella 

swims across the plant and unites with one of the egg cells, 

forming zygote. The zygote then develops into a new sporo-

phyte that is attached to the gametophyte. The gametophyte 

supplies the growing sporophyte with water and nutrients. 

However, as the sporophyte matures, it makes its own food. 

Then, the gametophyte shrivels up and dies. 

 
 

Figure 38  Life cycle of fern 
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Unit 13. CLASSIFICATION OF SEED PLANTS 

 

Biologists classify seed plants into two groups, based 

upon the appearance of their seeds. One group of seed plants is 

the gymnosperms which have uncovered seeds. The other 

group of seed plants is the angiosperms that have covered 

seeds. 

Most gymnosperms have needlike leaves and cones. The 

seeds of gymnosperms lie uncovered on the flat scales of the 

cone. Gymnosperms have woody stems. Gymnosperms are tall 

trees, such as pine, spruce, fir and other. Woody stems of 

gymnosperms are nongreen stems that are harder and ticker 

than herbaceous stems. Unlike angiosperms, leaves of the 

gymnosperms grow throughout the year. For this reason, many 

gymnosperms commonly are called evergreen trees. 

 Unlike the seeds of gymnosperms, the seeds of angios-

perms develop inside a covering called a fruit. Each fruit con-

tains one or many seeds. 

Herbaceous stems are a common characteristic of many 

angiosperms. For example, lilies, thistles, carnations and all 

species of grasses have herbaceous stems. Some angiosperms 

also have woody stems. Many woody angiosperms shed all 

their leaves each fall. These woody angiosperms are called de-

ciduous plants. Oak and maple trees are deciduous plants. 

 

Gymnosperms 

 

There are about 720 species of gymnosperms. The most 

familiar gymnosperms are conifers, which include pines, spru-

ces, firs, cedars, yews, larches and other. Conifers can live in 

many different environments. Some conifers grow in rocky 

and sandy soil. Other conifers grow in swamps, bogs and 

around the edges of  lakes. 

A pine produces two kinds of cones on the same tree. 
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About 15 months after pollination one sperm unites with 

the egg, forming a zygote. The other sperm cell degenerate. 

The zygote develops into an embryo within a seed. After dis-

persal and germination of the seed, the young sporophyte of 

the next generation grows into a tree (figure 40). 

 
Figure 40  Life cycle of a pine 

 

Angiosperms 

 

There are more than 275 00 species of angiosperms. 

Most angiosperms produce a lot of seeds. Because they pro-

duce many covered seeds, angiosperms are a successful group 

of plants. 
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Unit 2. Phylum SPOROZOA 
 

Members of this phylum are nonmotile, spore-forming 

parasites. Their spores are transported from host to host within 

the bodies of the animals they infect. Sporozoa have a complex 

life cycle with alternating sexual and asexual generations. 

There are 3 900 described species of this phylum. Best 

known among them is malarial parasite, Plasmodium. There 

are two hosts in the life cycle of sporozoan Plasmodium. Its 

hosts are female Anopheles mosquito and a human. The life 

cycle of Plasmodium can be explained in next steps (figure 3). 

 
 

Figure 3 The life cycle of Plasmodium 

 

When an Anopheles mosquito that carries Plasmodium 

(infected mosquito) bites human, it injects the sporozoans into 
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Figure 4 Paramecium 

 

Sexual reproduction of Paramecium is called conjuga-

tion, in which two Paramecia join at their oral grooves. In each 

conjugating individual, two divisions in the micronucleus pro-

duce four micronuclei. Three of them are disintegrate; one nuc-

leus again divided and in result in each partner forms two nuc-

lei. They are sexual nuclei. One of them is motionless female 

nucleus, other is moving male nucleus. Through cytoplasmic 

bridge that appears between the two partners male nucleus of 

every partner goes to the next partner and fuse with female 

nucleus and in result form synkaryon. After conjugation, the 

macronucleus in each partner disintegrates, while the synka-

ryon in each partner divided three times, and in result forms 

eight nuclei. Three of them are disintegrate, four of them form 

macronucleus, and one is form micronucleus. Thus in each 

partner restores nuclear apparatus, the Paramecia separate and 

begin to live free. 
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Unit 4. Phylum CNIDARIANS 

 

The phylum Cnidarians includes more than 10 000 spe-

cies of animals. All cnidarians live in water. They are basically 

gelatinous in composition. Cnidarians may have two basic 

body forms: polyp and medusa (figure 5). A polyp lives at-

tached to a firm substrate.  The mouth of a polyp is in an up-

ward position. In contrast, medusa is free-swimming and is 

often umbrella-shaped. A medusa always has its mouth in a 

downward position. 

 

 
 

Figure 5 Polyps and medusa 

 

All cnidarians have long armlike structures called ten-

tacles (6-100), surrounding their mouths. Located on the ten-

tacles are special stinging cells called cnidocytes (Cnidarians 

are named for the cnidocytes found on their tentacles). Cnida-

rians use their tentacles and cnidocytes to help them catch 





















-129- 

Tapeworms 
 

Members of the class Tapeworms typically have an elon-

gate, ribbonlike, segmented body that bears a specialized at-

tachment organ, the scolex, anteriorly. Suckers and hooks are 

on the scolex. Behind the scolex are body sections called prog-

lottids. A tapeworm does not have a digestive system, or a 

mouth. It absorbs nutrients from its host directly through its 

skin. All tapeworms inhabit the small intestine. 

Most tapeworms have a life cycle that involves more than 

one host. For example, the beef tapeworm spends part of its 

life cycle in cattle and another part - in people. A mature adult 

beef tapeworm may reach a length of 10 meters or more. This 

worm attaches itself to the intestinal wall of host by a scolex 

with four suckers. Embryonated eggs, which contain larvae, 

are passed with the feces and must be ingested by cattle (figure 

10).  
 

 
Figure 10  Life cycle of beef tapeworm 
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V. Write translations and transcriptions try to re-

member the words. 

contestant    TV series 

industry     pretend 

judge     regret 

marketing    seem 

sales     afford 

 

VI. Use simple present or the present progressive of 

the verbs in parentheses. 

1. With / Do / live / you / mother 

Do you live with your mother? 

2. Where / have / does / lunch / Kate 

___________________________ 

3. Go / do / to / cinema / when / you / the 

_____________________________ 

4. Listen / you / in / the / the / Do / to / radio / morning 

__________________________________ 

5. They / where / football / do / play 

______________________________ 

6. She / does / French / study 

______________________ 

7. Brother / the / work / his / does / city / in / centref 

_________________________ 

8. Friends / when / do / play / your / tennis 

_________________________ 

9. Have / do / when / lunch / you 

_____________________ 

10.  Work / in office / do / an / they 

___________________________ 
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Unit 6. Phylum ROUNDWORMS 

 

The roundworms are elongate, cylindrical worms which 

become thinner at the ends. A cuticle covers the outside of the 

body. The sexes are separate, the male smaller than female. A 

well-developed digestive tract is present. While most round-

worms are free living, a large number of phylum parasitize 

humans. 

One harmful roundworm parasite is called Ascaris. Fe-

male worms range from 20 to 40 cm in length, while male 

from 15 to 20 cm. Ascaris is intestinal roundworm that infects 

humans and some other animals (dogs, cats, pigs, cattle and 

horses). Its fertilized eggs pass out with feces and can remain 

viable in soil for years. In unsanitary conditions, the eggs may 

be ingested because of improper hand washing. Infective egg, 

containing fully developed larva, is ingested by human. Larva 

hatch in duodenum and then undergo migration through the 

body. The larvae first penetrate the wall of duodenum and en-

ter blood or lymphatic vessels to be carried to the liver, to the 

heart, and then into the pulmonary circulation. They are fil-

tered out by the capillaries of the lungs and break from them 

into the alveoli. There they grow and molt, and after about 20 

days migrate through the respiratory passages to reach the eso-

phagus and eventually once again the small intestine where 

develop to maturity. Two or three months after ingestion of the 

eggs, the mature worms commence egg laying in the intestine. 

Mature female Ascaris has been estimated to produce daily an 

average of 200 000 eggs (figure 11). 
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intestine                  c) make or become longer 

fertilize                   d) go into to through pecially with force 

conditions               e) the external side or surface of something 

undergo                   f) the state of something or someone 

penetrate                  g) make more fertile beg adding fertilizer. 

circulation                 h) experience or be subjected to 

 

IV. Complete the sentences with a word and word 

combination from the list. 
1. ------------ covers the outside of the body.  

2. A well developed -------- tract is present. 

3. One -------- roundworm parasite is called Ascaris. 

4. Infective egg conaining fully developed larva, ----- by 

human. 

5. There they grow and molt, and after about 20 days 

migrate throung ---------- passage.  

6. Two or three  months after ingestion of the eggs, the 

mature worms commence laying in the -------. 

7. Mature female Ascaris has been estimated ------- 

daily an average of 200 000 eggs. 

8. Larva hatch in duodenum and then undergo migration 

through ----------. 

    

   

 
 

V. Write translations and transcriptions try to re-

member the words: 

male     soil 

female     blood 

tract     heart 

parasite     passage 

viable     mature 

 

digestive; harmful; cuticle; respiratory; is ingested; 

to produce; intestine; the body 
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Unit 8. Phylum ARTHROPODA 

 

Arthropods are segmented and bilaterally symmetrical 

animals with a body enclosed in a stiff, chitinous covering or 

exoskeleton and bearing paired, jointed appendages. Arthro-

pods use their appendages for movement, food-gathering, 

chewing, and defense. 

The exoskeleton cannot grow as arthropods grow. Thus, 

arthropods must shed its exoskeleton as it gets bigger. The 

shedding process is called molting. As arthropods molts its ex-

oskeleton, a new exoskeleton is formed. The new exoskeleton 

is soft. During the time the new exoskeleton takes to harden, 

arthropods are not protected from predators. 

All arthropods have open circulatory system. The diges-

tive system is well developed. Sexes are separate. 

The phylum is subdivided into a number of classes, many 

of which are of medical importance. 

 

Crustaceans 

 

The crustaceans are large group of primarily aquatic or-

ganisms, consisting of some 35 000 species of crabs, crayfish, 

barnacles, water fleas, pill bugs and related groups. 

Most crustaceans have separate sexes. Many different 

kinds of specialized copulation occur among the crustaceans, 

and the members of some orders carry their eggs with them, 

either singly or in egg pouches, until they hatch. 

Crayfish have two main body parts: a head-chest part and 

an abdomen (figure 14). The head-chest region is covered by a 

part of the exoskeleton called the carapace. 
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head-chest and the abdomen. Arachnids have a pair of chelice-

rae, a pair of pedipalps, and four pairs of walking legs. Cheli-

cerae are used for feeding upon or killing prey. Pedipalps have 

different jobs in different arachnids. In male spiders, pedipalps 

are specialized copulatory organs. In other groups of arachnids 

they may have a specialized sensory function.  

Most arachnids have simple eyes at the front of their 

head. For example, a spider has eight simple eyes arranged in 

two rows of four. Simple eyes can see only changes in light. 

Most arachnids are carnivorous. The main exception is 

mites which are largely herbivorous. Most arachnids can ingest 

only preliquified food which they often digest externally by 

secreting enzymes into their prey. They can then suck up the 

digested material with their pharynx. 

Arachnids are primarily, but not exclusively, terrestrial. 

Some species of mites and one species of spider live in fresh 

water, and a few mites live in the sea. Arachnids breathe by 

means of tracheae, book lungs, or both. 

There are about 40 000 species of spiders. These animals 

have a major role in the environment. By feeding mainly on 

insects, they help control insect populations (figure 15). 

Spiders hunt their prey or catch it in silk webs. The silk is 

formed from a fluid protein that it forced out of spinnerets 

which are small tubelike structures located near the rear of the 

abdomen. Building sticky web is one way that spiders capture 

prey. However, not all spiders capture prey in webs. Some 

spiders actively chase their prey. Once spiders capture an in-

sect, they use their chelicerae to kill it. The chelicerae are con-

nected to poison glands. All spiders have poison, but only a 

few spiders are dangerous to people (black widow, brown rec-

luse). 
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body. Mites pass through several distinct stages during their 

life cycle. Many mites are well known to human beings be-

cause of their irritating bites and the diseases they transmit. 

Follicle mites live in the hair follicles and wax glands of the 

human forehead, nose and chin, but usually cause no symp-

toms. 

Mites are blood-feeding ectoparasites. When mites feed 

upon organisms, the mites can transmit diseases. Two diseases 

that mites transmit to people are Rocky Mountain spotted fever 

and Lyme disease. 

 

Insects 

 

The insects are largest group of organisms on Earth. In-

sects live on land, in fresh water, and a few have even invaded 

the sea. Most insects are relatively small, ranging in size from 

0.1 mm to about 30 cm in length. Insects have three body sec-

tions: head, thorax, and abdomen. On head there is one pair of 

antennae (sense organs). The insect thorax consists of three 

segments, each with a pair of legs. The thorax is almost entire-

ly filled with muscles that operate the legs and wings. 

Insects may have one or two pairs of wings. If two pairs 

of wings are present, they attach to the middle and posterior 

segments of the thorax. If only one pair of wings is present, it 

usually attaches to the middle segment. 

Grasshoppers often are studied as model for all insects 

(figure 17). The head of a grasshopper has simple eyes, com-

pound eyes, and two antennae. The grasshopper also has man-

dibles which it uses to chew food. Other appendages around 

the mouth help hold the food. Sound, which is of vital impor-

tance to insects, is detected by tympanum. 

The trachea of grasshopper extends throughout the body 

and dilated in various parts of the body, forming air sacs. The 

spiracles, or small opening, are connected to trachea tubes that 
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Unit 10. Vertebrate Chordates 
 

Vertebrates are animals with backbones. In addition to a 

backbone, all vertebrates have a nerve cord. The nerve cord is 

protected by vertebrae. 

All chordates have notochord which is strong, flexible 

support rod just below the nerve cord. In adult vertebrates, the 

notochord is replaced by the backbone. 

In all vertebrates there is a distinct and well-

differentiated head, with a skull and brain. For this reason, the 

vertebrates are sometimes called the craniate chordates. 

 

Fishes 
 

Fishes are the most numerous group of vertebrates. Fish-

es live in the deepest, coldest parts of the ocean as well as in 

shallow freshwater streams and ponds. Each kind of fish is 

adapted to its own environment. Fishes are cold-blooded. Their 

body temperature is about the same as the temperature of its 

surroundings. 

There are three major subclasses of fishes: jawless fishes, 

cartilaginous fishes, and bony fishes. 

Jawless fishes (lamprey, hagfish) do not have true jaws. 

These fishes are direct descendents of the oldest fossil fish. 

Cartilaginous fishes (shark, rays, skates) have jaws, and a 

skeleton made of cartilage which is a flexible bonelike tissue. 

Bony fishes, like the cartilaginous fishes, have an upper 

and a lower jaw but the skeleton of bony fishes is made of 

bone, not cartilage. 

The perch often is used as a model for all bony fishes 

(figure 21). Perch have a head, trunk, tail and may grow to a 

length of 46 cm. The mouth, eyes and nostrils are found on the 

head. The body of perch is covered with overlapping scales. 

The fish secretes slimy mucus which lubricates the scales and 

helps the fish flex its body while swimming. 
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Figure 21  Internal structures of fish 

 

Perch have lateral line system which consists of a series 

of sensory organs that project into a canal beneath the surface 

of the skin from the head to the tail and used to sense move-

ment in the water. 

Unlike the cartilaginous fishes, perch (bones of which are 

heavier than cartilaginous skeletons) have a swim bladder. The 

swim bladder is a gas-filled organ inside the fish. The fish can 

control the amount of gas in swim bladder to equal the pressure of 

the water. The swim bladder removes oxygen, carbon dioxide, 

and nitrogen from the blood of a fish. The gases are pumped into 

or out of the swim bladder as the fish changes depth. Therefore, 

as a fish changes depth, the swim bladder is inflated or deflated. 

The response is automatic. 

Perch have an endoskeleton. Small vertebrae form a 

backbone that protects the spinal cord. Because the backbone 

is not a solid rod, the fish can move its trunk and tail easily as 
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III. Match the highlited words in the text to the 

correct meaning. 

protect                     a) consisting of many members 

flexible                    b) bear the weight of 

support                    c) the natural word, especially as 

affected by human activity 

reason                     d) an act of moving 

numerous                e) a cause, explanation 

environment           f) easily changed, without breaking 

temperature            g) keep safe from harm, infury 

movement              h) the degree or intensity of heat 

present in a substance or object 

    

IV. Complete the sentences with a word and word 

combination from the list. 

1. Vertebrates are animals with ---------. 

2. Fishes are -----------. 

3. Jawless fishes do not have ---------. 

4. These fishes are direct ------- of the oldest fossil fish. 

5. ----------- often is used as a model for all bony fishes. 

6. The body of perch is covered with -------- scales. 

7. Unlike the cartilaginous fishes, perch have -------. 

8. The female fish ---- eggs in ovaries. 

 

 

 

  
 

V. Write translations and transcriptions try to 

remember the words.  
vertebrae     trunk 

well-differented    filaments 

surrounding     respiration 

remove      volume 

to be pumped into    exchange 

a swim bladder; produces; discendents; cold-blooded; 

backbones; the perch; overlapping; true jaws.  
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III. Match the highlited words in the text to the cor-

rect meaning. 

 

allow                         a) produce a copy of 

to live                        b) existing as a result of birth 

reproduce                  c) commit to memory 

born                           d) the way in which someone behaves 

to learn                      e) remain alive 

behavior                    f) let have or do something 

important                  g) a curved, peinted berny nail on each  

                                     digit of the foot in birds 

claw                          h) of great significance or value 

 

IV. Complete the sentences with a word and word 

combination from the list. 

1. Mammals have certain -------- that allow them to live 

and reproduce in many different environments. 

2. All female mammals possess mammary glands that --

----  milk. 

3. Mammals have different types of -------- teeth. 

4. Most mammals are either ------- or her bivores. 

5. Mammals also have ------- brands. 

6. Kangaroos are examples of marsupial -----------. 

7. ----------- marsupials develops differenrtly from other 

mammals. 

8. Most species of mammals living today, including 

human, are -----mammals, young. 

 

 

 

  

 

specialized; carnivores; well-developed; characteristics; 

secrete; mammals; placental. 
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 V. Write translations and transcriptions try to re-

member the words. 

warmblooded  

covering 

camouflage 

herbivores 

monotremes 

cloaca 

mammals 

support 

 

VI. Complete the sentences with other(s) or the 

other(s). 

1. Birds have different eating habits. Some birds eat 

insects. 

2. -------- birds get their food chifly from plants. 

3. -------- eat only fish. 

4. -------- hunt small animals like mice and rabbits. 

-------- birds prefer dead and rotting flesh.    
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III 
chapter  

 
HUMAN 

BIOLOGY 
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Unit 1. HUMAN BIOLOGY 

 

Anatomy is the science that studies the structure of the 

body while physiology is science that studies how these struc-

tures work. 

All organisms include six groups of components (in order 

of size): atoms, molecules, cells, tissues, organs and organ sys-

tems. 

Atoms are the smallest components of living things. Mo-

lecules are combination of atoms. Most of the atoms in any 

living thing happen to be hydrogen and oxygen combined in 

the ratio of 2:1 to form molecules of water. 

All living things consist of one or more compartments 

called cell. Cells are the building blocks of all living things. 

There are two major types of cell: prokaryotic and eukaryotic. 

Prokaryotic cells are more primitive than eukaryotic cells. Pro-

karyotic cell is a cell in which the DNA is not bound by mem-

brane. A eukaryotic cell is organized into three principal parts: 

the nucleus, the cytoplasm and the plasma membrane. In the 

cytoplasm of eukaryotic cells are located numerous organelles, 

which perform specific functions for the cell. 

Groups of cells that look alike and do the same job are 

organized into tissues. The cells of animals are organized into 

four main tissues: epithelial tissue (sheets of cells which cover 

body surfaces), connective tissue (which bind other tissues to-

gether and support flexible body part), muscular tissue (which 

by contracting, enables the organism to move) and nervous tis-

sue (which transmits electrochemical impulses). 

An organ is a unit composed of two or more tissues that 

together perform a certain function. Several organs may work 

together to form an organ system which is defined as two or 

more interrelated organs that serve a common function. For 

example, the digestive system is composed of the digestive 

tract, liver, gallbladder and pancreas. These organs cooperate 
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IV. Use the following words in sentences: 

an applicant                             first year student 

entrance exams                        graduater 

final exams                              post graduate 

tutorial                                     researcher 

specially                                  theoretical 

equipped                                  classrooms 

lecturer                                    experimental 
 

For.ex. To my mind, Dr.Abdullayev is disunguished for 

his scientific research in theoretical physics.  

 
 

V. Define the tense of the predicate and put the 

sentences into the interrogative and negative forms: 

1. I am studying biology. 2. He has solved this difficult 

problem. 3. He is a good biologist. 4. My teacher developped a 

new plant. 5. These scientists work at a very interesting prob-

lem. 6. They began to investigate this problem last year. 7. 

Animals and plants under diferent conditions. 8. Life exists in 

many places on the earth. 9. Some animals can exists the im-

mense pressure of the deep seas. 10. Students of the biological 

faculty study diferent subjects.      
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Figure 1 Human skeleton 
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Figure 2 The structure of bone 

 

The long part of bone is known as the shaft. The hollow 

tubes of shaft and the spaces in spongy bone contain a specia-

lized connective tissue called marrow. Red marrow in spongy 

bone spaces produces red blood cells. The yellow marrow in 

long bone shafts serves as fat storage tissue. 

A growth hormone produced in the pituitary gland (see 

endocrine system) governs the overall growth of the skeleton. 

A deficiency in this hormone in childhood will result dwarfism 

where the individual may become exceptionally short. An 

excess amount of this hormone, also in childhood, causes gi-

gantism where the individual become extremely tall. 

How do human bones develop? As a developing baby, 

skeleton was made up mostly of cartilage. However, during the 

second and third months of development, bones began to form. 

During this process, bone cells replaced cartilage and calcium 

compounds were deposited. Eventually most of the cartilage 

was replaced or ossified (change to bone) by bone. 

Blood vessels are not found in cartilage, but with the init-

iation of ossification, they start to penetrate the tissue. 

Growth in length occurs at the rounded ends of the bone. 

The rounded end of a bone is an area of cartilage that produces 
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new bone tissue. Bone growth continues until the cartilage is 

replaced by bone. This process is a slowly process that will be 

at around the age of 24. 

Vitamins A, C and D play important roles in the forma-

tion of bone. When vitamin D is lacking, calcium and phos-

phate absorption decreases. With vitamin A deficiency, the 

growth rate of the bones decreases. Deficiency of vitamin C 

causes weak and fragile bones (osteoporosis). 

Types of bones. There are three types of bone in human 

skeleton: long bone, short bone and flat bone. 

Long bones are femur, fibula, tibia, humerus, radius and 

ulna. 

Flat bones are sternum, ribs, hip bones, patella, scapula 

and the bones of skull. 

Short bones are wrist bones, ankle bones, finger bones 

and vertebrae bones. 

Joint is place where two or more bones meet. Bones at 

these joints are separated by a cavity and are held together by 

flexible connective tissue called ligaments (figure 3). 

 
Figure 3 Ligaments join bones together 

 

There are three kinds of joints. 

1. Immovable joints do not move at all. All cranial and facial 

bones with the exception of the mandible (low jaw) are 

immovable (figure 4a). 
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2. Slightly movable joints allow only a little movement. 

Examples include cervical, thoracic and lumbar verte-

brae. The joints where ribs join breastbone also move a 

little during breathing (figure 4b). 

3. Movable joints include most joints of the body (figure 4c): 

Hinge joint allows bones to move backward and forward 

in only one direction. Example includes elbow and knee. 

Ball and socket joints connect upper arm to shoulder and 

upper leg to pelvis. The ball and socket joints in these places 

permit movement in all directions. 

Pivotal joint is place where the skull joins the first verte-

bra of backbone (atlas). A pivotal joint allows both side-to-side 

and up and down movements. 

Gliding joints allow some movement of wrist and ankle 

in all directions. 

 

   
 

        
Figure 4 Types of joint 
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Parts of human skeleton: 

Skull is composed of 8 cranial bones and 14 facial bones 

(figure 5). The cranial bones are one pair of parietal bones, one 

pair of temporal bones, single frontal bone, single occipital 

bone, single sphenoid bone and single ethmoid bone. The fa-

cial bones are one pair of lacrimal  bones, one pair of zygomat-

ic bones, one pair of nasal bones, one pair of nasal concha, one 

pair of maxilla (upper jaw), one pair of palatine bones, single 

vomer and single mandible (low jaw). 

 

 

 
 

Figure 5 Skull bones 
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Figure 7 Pelvic girdle 

 

Upper extremities are composed of 3 arm bones and 27 

hand bones. The arm bones are humerus, ulna and radius (see fig-

ure 1). The hand bones are 8 bones of carpals, 5 bones of meta-

carpals and 14 bones of phalanges (figure 8). 

 

 
 

Figure 8 Hand bones 

 

Lower extremities are composed of 4 leg bones and 26 

foot bones. The leg bones are femur, tibia, fibula and patella 

(see figure 1). The foot bones are 7 bones of tarsal, 5 bones of 

metatarsals and 14 bones of phalanges (figure 9). 
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arm. When one of the muscles contracts, the other muscle must 

relax so that movement can occur. 

Types of muscles. The human body has three different 

kinds of muscle tissue. In addition to skeletal muscles, there are 

two other types of muscle: cardiac muscle and smooth muscle. 

Each kind of muscle tissue looks different and has a different job 

in the body (figure 11). 
 

   
      a)           b)            c) 
 

Figure 11 Types of muscle: (a) skeletal muscle;  
(b) smooth muscle; (c) cardiac muscle 

 

Smooth muscle cells are named for their appearance. 
They are long and sharp-ended with a single central nucleus. 
Smooth muscle is found in the wall of blood vessels, the sto-
mach, intestine and other internal organs (figure 11b). The 
contractions of smooth muscle are slow. Normally smooth 
muscles are involuntary. They are not controlled by brain. For 
example, we cannot make our stomach muscles work harder to 
digest food. 

The walls of the heart are made up of cardiac muscle 
(figure 11c). Cardiac muscles pump blood through the heart 
and the rest of the body. Cardiac muscles perform their func-
tions involuntary, similar to smooth muscle. Cardiac muscle 
constantly contracts and relaxes in a continuing rhythmic pat-
tern. During the entire life of an individual, the only time that 
cardiac muscle rests is during a momentary pause before each 
contraction. 

Cardiac muscle has no capacity to divide or regenerate. If 
damage occurs to the muscle, it is substituted by connective 
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tissue. 
Skeletal muscle (figure 11a) is often called striated mus-

cle because of the presence of small cross stripes. The tissue of 
skeletal muscle consists of long, continuous fibers without 
clear separations between the cells. Skeletal muscle contracts 
more rapidly than cardiac or smooth muscle, and contractions 
are under voluntary control of brain. Each skeletal muscle con-
tains numerous muscle fibers (figure 12a). Each muscle fiber 
encloses a bundle of 4 to 20 elongated structures called myofi-
brils (figure 12b). Each myofibril, in turn, is composed of fi-
laments of the protein actin and myosin.   

 

 
 

     
 

Figure 12 The structure of skeletal muscle 
 

Muscular contraction occurs in three periods: latent pe-

riod (the interval between the stimulation of muscle and the 

initiation of contraction), contraction (the interval between the 

initiation of contraction and the initiation of relaxation), re-

laxation (the interval between the initiation of relaxation and 
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valves. One pair is atrioventricular valves (AV), controls the 

opening between the atria and ventricles. The AV valve on the 

right side is the tricuspid valve, and the AV on the left side is 

the bicuspid valve. Another pair of valves together called the 

semilunar valves that control the exits of the ventricles to the 

arterial system. The pulmonary valve is located at the exit of 

the right ventricle. The aortic valve is located at the exit of the 

left ventricle. The function of all the valves is to prevent the 

backflow of blood and to keep the blood moving in one direc-

tion. 

The heart is composed of three main layers: endocardium 

(inner layer of heart which prevents the erosion of heart during 

contraction and relaxation), myocardium (middle layer of heart 

which thicker on the left ventricle than on the right ventricle), pe-

ricardium (outer layer of heart which protects it from external ha-

zards). 

Heart is a hardworking organ that is pumping blood all the 

time. It relaxes and contracts in order to send blood to the tissues. 

Relaxation of the heart is known as diastole, while its contraction 

is termed systole. Each contraction and relaxation sequence of the 

atria and ventricles makes up a single heartbeat and is called the 

cardiac cycle. The contraction of the atria and ventricles is re-

versed: the atria relax when the ventricles contract. Likewise, the 

ventricles relax when the atria contract. Contraction of the right 

and left atria occurs at the same time. The contraction of ven-

tricles is characterized by similar events. 

Heartbeat rate can be determined by measuring the pulse 

rate because the two rates are equal. At rest, pulse rate is about 

72 beats per minute. However, pulse rate may vary from per-

son to person. 

Blood vessels. Circulatory system has three kinds of 

blood vessels: arteries, veins and capillaries (figure 14). 

Arteries have thick muscular wall that are strong and 

elastic. Each time the heart beats, blood is pushed through the 
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arteries under high pressure. The elastic structure of arteries 

allows them to stretch as blood flows through. Their strong 

walls prevent blood pressure from bursting the arteries. All ar-

teries, with the exception of the pulmonary arteries, carry oxy-

genated blood. 

Veins have thinner walls than arteries. They are less mus-

cular. The veins force the blood to move in one direction due 

to the presence of valves, and are located close to the body sur-

face. The veins carry deoxygenated blood toward the heart. 

Capillaries are non-muscular microscopic blood vessels 

with wall that are only one cell thick. Small molecules diffuse 

easily into or from the capillaries through this wall. Huge pro-

teins such as plasma proteins cannot diffuse but may ooze into 

cells. Material exchange between blood and tissue is carried 

out at the capillaries. 

 
 

Figure 14 Blood vessels 
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Types of circulation. There are two types of circulation in 

human: pulmonary and systemic (figure 15). 

 
 

Figure 15 Pulmonary and systemic circulation 

 

Pulmonary circulation of the blood occurs between the 

heart and the lungs. It is initiated with the contraction of the right 

ventricle and the pumping of deoxygenated blood into the pul-

monary artery. Branches of the pulmonary artery transport blood 

into both lungs. In the lungs, CO2 diffuses out of the blood onto 

the lungs, while O2 diffuses in. The oxygenated blood is then car-
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There are two main groups of leukocytes according to 

their size, the shape of their nucleus and granules found in their 

cytoplasm: granular and nongranular. 

Granular leukocytes include neutrophils, eosinophils and 

basophils, which are named according to the staining proper-

ties of granules in their cytoplasm. 

Nongranular leukocytes include monocytes and lympho-

cytes. 

All groups of leukocytes live 2-4 days and are produced 

in red bone marrow, spleen and in lymph nodes. Destroying of 

leukocytes occur in spleen and in the source of inflammation. 

Neutrophils are the most numerous (60-70%) of the leu-

kocytes, followed in order by lymphocytes, monocytes, eosino-

phils and basophils. When tissue is damaged, neutrophils leave 

the blood capillaries and accumulate at the site of injury. They 

are soon joined by monocytes which change into macrophages 

(large phagocytic cell) within the loose connective tissues. 

Phagocytosis (destroying pathogens) by the neutrophils and 

macrophages helps to eliminate many disease-causing organ-

isms that may have entered the body through the wound. 

The lymphocytes are active in the immune responses that 

protect the body against infectious agents and foreign sub-

stances (transplanted organs). 

Eosinophils aid in defense against parasitic infections and 

play a role in allergic responses. 

Basophils cannot phagocytose particles, but can secrete 

heparin and histamines. These chemicals are released during 

the long-term inflammation. 

Thrombocytes or platelets number about 250 thousands 

cell in 1 mm
3
 of blood. They originate from red bone marrow 

and destroy in spleen. Thrombocytes live 8-11 days. They are 

non-nucleated and white in color. 

Thrombocytes play an important role in blood clotting. 

When a blood vessel is broken, the injured cells send out 
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chemical signals. The chemicals cause thrombocytes to go to 

the injured area. Clotting begins when thrombocytes come in 

contact with a torn tissue. The thrombocytes become sticky 

and attract more thrombocytes, forming a plug that partially 

seals the wound. The thrombocytes also release substances 

that, acting with chemicals in the plasma known as clotting 

factors, begin the chain of reactions (figure 18). As a result of 

these reactions, a substance called prothrombin activator is for-

med. In the presence of calcium ions prothrombin activator 

catalyzes the conversion of prothrombin (plasma protein) to 

thrombin. Clotting is made possible by globular proteins, syn-

thesized in the liver, known as fibrinogen. Thrombin then acts 

as an enzyme to convert the soluble plasma protein fibrinogen 

to its insoluble form, fibrin. Fibrin forms a network of threads 

that trap additional thrombocytes that form the clot. 

Blood groups. The four main blood types in human are I 

(O), II (A), III (B), IV (AB). Blood type depends on the pres-

ence or absence of antigens on the membrane of erythrocytes 

and antibodies in the plasma of blood. 

I (O) blood group: erythrocytes have not antigen, plasma 

has antibodies a and b. 

II (A) blood group: erythrocytes have antigen A, plasma 

has  antibody b. 

III (B) blood group: erythrocytes have antigen B, plasma 

has antibody a. 

IV (AB) blood group: erythrocytes have antigens A and 

B, plasma has not antibody. 

If certain blood types are mixed together, the antibodies 

and antigens join together and form clumps. For example, if 

type A blood is mixed with type B blood, antibody b clumps 

with antigen B and antibody a clumps with antigen A. The 

clumps can block blood vessels and lead to death. 

I (O) blood group can be given to all other groups be-

cause it has no antigens to be destroyed. This blood group is 
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known as universal donor. 

 

 
Figure 18 Mechanism of blood clotting 

 

IV (AB) blood group can receive any type of blood be-

cause it has no antibodies in the plasma. This blood group is 

known as universal recipient. 

Lymphatic system. As blood flows through the capilla-

ries, it loses fluid. Some of this fluid does not return to the cir-

culatory system but is, instead, picked up by the lymphatic sys-

tem. The fluid in the lymphatic system which contains water, 

large protein molecules, fats, salts and other substances, is 
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called lymph. Lymph fills the spaces between and around all of 

body cells. Lymph has a different makeup from plasma be-

cause some of the substances in plasma cannot pass though the 

capillary walls. 

The lymphatic system is made up of the lymph nodes, 

lymph capillaries and lymph vessels. Lymph passes through 

the walls of small lymph capillaries into larger lymph vessels. 

Finally, all of the lymph fluid empties from the two largest 

lymph vessels into the bloodstream at veins near the heart (fig-

ure 19). Scattered along the tubes of the lymphatic system are 

small bean-shaped structures called lymph nodes. The lymph 

nodes clean and filter lymph before it returned to the blood. 

The lymph nodes also produce white blood cells that fight dis-

ease. When organism has an infection, the lymph nodes get 

bigger because they are producing more white blood cells. 

 
 

Figure 19 Lymphatic system 
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Unit 5. RESPIRATORY SYSTEM 

 

Respiration is the exchange of gasses between an organ-

ism and its environment. 

Respiration and breathing are related, but they are not the 

same process. Respiration is a chemical process in which oxy-

gen combines with food to produce energy. Breathing is a me-

chanical process in which air enters and leaves the body. The 

organs that make breathing possible are the rib muscles and the 

diaphragm (muscle located between the chest cavity and the 

abdomen). These muscles act together to change the size of the 

chest cavity. Changes in the size of the chest cavity affect gas 

pressure in the lungs. As the volume of the chest cavity in-

creases, the air pressure within the chest cavity decreases. The 

air pressure inside the chest cavity becomes much lower than 

the air pressure outside the body. Air rushes in to fill the lungs. 

The lungs stop filling with air when the air pressure inside the 

chest cavity is equal to the air pressure outside the body. 

When we breathe, the amount of air moved in (inhale) 

and out (exhale) with each breath is called the tidal volume. 

Normally, the tidal volume is approximately 500 ml. But we 

can increase the amount of air by deep breathing. The maxi-

mum volume of air which can be moved in and out with each 

breath is called vital capacity. Inside the lungs may stay 1000-

1500 ml of air (residual air) after exhaling. Inspiration volume 

can be increased up to 3100 ml. After normal exhaling we can 

exhale reserve volume is about 1000-1400 ml. Vital capacity is 

the sum of all volumes is about 5-6 liters. 

The human respiratory system is made up of the lungs 

and the tubes and passageways through which air moves (fig-

ure 20). 
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Figure 20 The human respiratory system 

 

Atmospheric air is usually dry, sometimes cold and often 

dirty. Air moving through the nasal cavity is filtered and mois-

tened. The nasal cavity is lined with two kinds of cells. One 

kind of cell secretes mucus which traps dirty particles in the air 

and also protects the respiratory tissues from drying out. The 

second kind of cell in the nasal cavity is lined with tiny hairlike 

structures called cilia. As the cilia move back, mucus is pushed 

back toward the nostrils. 

Air that has passed through the nose or mouth enters the 

pharynx, or throat. The pharynx is a pathway for food and air. 

The pharynx branches into a pair of tubes: one, the esophagus, 

leads to the stomach, other, the windpipe, or trachea, leads to 

the lungs. 
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At the top of trachea lies the larynx, or voice box. It is 

made of cartilage. The larynx contains two vocal cords. The 

voice is produced by the vibration of the vocal cords when air 

flows over them. In speech, the vocal cords move closer to 

each other, whereas they move away from each other when 

speech is finished (figure 21). 

 
 

Figure 21 Position of larynx 

 

The larynx is constantly open, except during swallowing, 

when the epiglottis (flap of tissue) lowers and covers the tra-

chea to prevent food from entering it. When we inhale, the ep-

iglottis raises and air move into the trachea. 

Air that has passed through the larynx enters the wind-

pipe, or trachea which is made up of rings of cartilage and 

smooth muscle. The trachea, like the nasal cavity, is lined with 
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two kinds of cells. Function of these cells same as in nasal cav-

ity. 

The lower end of the trachea divides into two hollow 

passageways called bronchi. Walls of the bronchi contain rings 

of cartilage and smooth muscle. Each bronchus extends into a 

lung. The lungs are located in the thorax. The right lung has 

three lobes, whereas the left lung has two. Both lungs are sur-

rounded by thin membrane known as pleura. Within the lung, 

the bronchus branches into bronchioles the walls of which are 

made only of smooth muscle. Each bronchiole ends in a cluster 

of tiny air sacs, the alveoli. Each lung has million of these al-

veoli, and the walls of the alveoli are richly supplied with ca-

pillaries. 

The important part of the respiratory process is ex-

change of gases (oxygen and carbon dioxide) between the 

alveoli and the bloodstream (figure 22). The air coming into 

the alveoli of the lungs has high concentration of oxygen 

and a low level of carbon dioxide, so oxygen diffuses from 

the alveoli into the blood. As the iron atoms in the hemoglo-

bin molecules combine with oxygen, the hemoglobin be-

comes bright red and is called oxyhemoglobin. Oxyhemog-

lobin is transported to the tissues. When the concentration of 

oxygen in the intercellular spaces is low, oxygen is released 

from its weak chemical combination with hemoglobin, 

leaves the erythrocytes, and diffuses into the tissues. At the 

same time, carbon dioxide produced during respiration dif-

fuses out of the body cells. About 10% of carbon dioxide 

dissolves in the plasma. The rest is picked up by the eryt-

hrocytes, combines with hemoglobin to form carboxyhe-

moglobin. The hemoglobin becomes darker red in color. The 

carboxyhemoglobin is then carried by the blood back to the 

lungs. It diffuses into the alveoli and is exhaled to the exter-

nal environment. 
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IV. Answer the following questions: 

1. What do you do to learn philosophy? 
2. What do you do if you feel unwell? 
3. What do you do if you encounter difficulties when 

solving some problem? 
4. What Institute did you graduate from? 
5. How long have you been working at this lab? 
6. When did you finish school? 
7. What do you do if you come across an unfamiliar 

word in your text? 
8. Are you familiar with modern views on atomic 

structure? 
9. When did you get acquainted with this thesis? 
10. Did the speaker impress the audience? 

 

          V. Read the text; guess the meaning of the unfamiliar 

words from the context: 

In external appearance, plants are usually green. Some 

plants have and colourful flowers and others have no apparent 

blossoms. Among animals there is great variety of sizes, 

shapes and colours. The basic difference between plants and 

animals lies in the unit of structure and function of each, name-

ly, the cell. Plant cells have a cell wall which is actually non-

living in chemical nature. Animal cells do not have this.  
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Unit 6. DIGESTIVE SYSTEM 
 

Digestion is the mechanical and chemical breakdown of 

food into small molecules that the organism can absorb and 

use. The physical breakdown of food into small pieces is called 

mechanical digestion. Chemical digestion is the process by 

which large food molecules are broken down into smaller mo-

lecules. 

In the digestive system, enzymes (proteins) control 

chemical reaction in the body, including chemical digestion of 

food. Enzymes speed up chemical digestion. It combines tem-

porarily with the large molecules in food and breaks them apart 

into smaller molecules. Each enzyme can break down only one 

specific kind of food molecule. For example, enzymes which 

break down fats have no effect on carbohydrates and proteins. 

In the digestive system, enzymes are produced in liquids called 

digestive juice. 

The digestive system is made up of organs located in the 

alimentary canal and other organs that aid in digestion (figure 

23). Alimentary canal is made up of five parts: mouth, esopha-

gus, stomach, small intestine and large intestine. Other diges-

tive organs, such as salivary glands, liver, pancreas and 

gallbladder do help with digestion. They are called accessory 

digestive organs. 

Food enters the digestive system through the oral cavity, 

which is bounded by teeth, tongue and palate. Here the chew-

ing action of teeth begins the mechanical breakdown of food. 

Human has four different kinds of teeth: incisors, ca-

nines, premolars and molars (figure 24). 

Each kind of tooth has a different function. The incisors 

and canines cut and tear food. The premolars and molars grind 

and crush food. The final molars to emerge at the age of 20, 

and are known as the wisdom teeth. An adult has a total of 32 

teeth. 
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Figure 23 Digestive system 

 
The tongue mixes food with a mucous solution, saliva. 

Three pairs of salivary glands secrete saliva into the mouth 

through salivary ducts (figure 25). They are sublingual glands 

(under the tongue), parotid glands (near the ear), and subman-

dibular glands (under the low jaw). 1000-1500 ml of saliva is 

secreted from these glands every day. Saliva contains primarily 

mucus and water which moistens and lubricates the food so 

that it is easier to swallow. Saliva also contains the enzyme 

salivary amylase, which initiates the breakdown of the poly-

saccharide starch into the disaccharide maltose. 
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Figure 24 Position of teeth: (a) milk teeth; (b) adult teeth 

 

 
 

Figure 25 Position of salivary glands 

Submandibular glands 

Parotid glands 

Sublingual glands 
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When food is swallowed, it enters the pharynx or throat. 

The pharynx is a passageway for both food and air. A flap of 

tissue called the epiglottis is located at the end of pharynx. 

During swallowing epiglottis lowers and covers the opening to 

the trachea and food enters the esophagus (figure 26). Length 

of esophagus is about 25 cm. The wall of esophagus is lined 

with cells that secrete mucus. Mucus helps food move easily 

through the esophagus. Rhythmic and wavelike contraction of 

muscles move the food to the stomach through a process called 

peristalsis. 

 
Figure 26 Position of epiglottis 

 

The stomach is a large, J-shaped, baglike portion of the 

digestive tract (figure 27). The point where the stomach and 

the esophagus are connected is known as cardiac sphincter is a 

valve through which food enters the stomach.  

In the stomach take place mechanical and chemical di-

gestion. The stomach wall has three layers of smooth muscles: 

circular, longitudinal and oblique. Each layer contracts in dif-

ferent direction, causing the stomach to twist and churn its 

contents. These actions help break up food into smaller pieces 

(mechanical digestion). 

The strong churning action of the stomach also mixes 

food with gastric juice which made by the stomach (chemical 
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digestion). Gastric juice contains three substances: mucus, 

pepsin and hydrochloric acid. Pepsin is an enzyme that begins 

the chemical digestion of proteins. Hydrochloric acid is a 

strong acid. It is needed for pepsin to work because pepsin can 

only work in an acid environment. Hydrochloric acid also kills 

bacteria in the stomach and helps to break up food. Mucus pro-

tects the lining of the stomach from both hydrochloric acid and 

pepsin. Food leaves the stomach in the souplike form called 

chyme. The point where the stomach and the small intestine 

are connected is known as pyloric sphincter which regulates 

the movement of chyme into the duodenum. 

 

 
 

Figure 27 The structure of stomach 

 

Most of the chemical digestion of food and some of the 

absorption of nutrients take place in the small intestine. It is a 

coiled tube that is about 6 m long and 2.5 cm in width. Chyme 
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the cecum (figure 29). The undigested material that enters the 

large intestine contains a lot of water and minerals. In the large 

intestine, water and minerals are absorbed into the blood. The 

feces, or remaining solid waste materials, move into the lower 

part of the large intestine called rectum. Wastes are stored 

temporarily in the rectum until they are eliminated from the 

body through the anus. 

 
Figure 29 The structure of large intestine 

 

Vitamins 

 

Vitamins are organic compounds that found naturally in 

many foods. They do not supply energy. Human needs vitamin 

in small amounts for normal growth and metabolism. 

Vitamins are placed in two categories depending on 

whether or not they can be dissolved in water. The water-

soluble vitamins which usually are not retained in the body are 

B-complex vitamins and vitamin C. The fat-soluble vitamins 

which can be retained in the body are vitamins A, D, E and K 

(table 2). With the exception of vitamins D, vitamins can not 
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be synthesized in the human body, and must be directly ab-

sorbed to the blood without undergoing a chemical change. 

Vitamin D is made by human body from ultraviolet rays of 

sun. 

    

 Table 2 
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Unit 7. EXCRETORY SYSTEM 
 

Excretion is the process by which waste products are re-

moved from the body. Wastes are made as a result of chemical 

processes in cells. 

In the excretion of wastes take part kidneys, lungs, intes-

tine and skin. 

The human excretory system is composed of kidneys, 

ureter, urinary bladder and urethra (figure 30). 

 
 

Figure 30 The structure of excretory system 
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With a mass about 0.3 kg (each kidney mass about 150 

gr), the fist-shaped kidneys are located in the lower thoracic 

region of the back. The upper of each kidney is covered by an 

adrenal gland. 

Kidney has three distinct visible zones (figure 31): 

1. Renal cortex or capsule is an outer layer of connective 

tissue that encircles the kidneys; 

2. Renal medulla is an inner layer which found beneath 

the cortex. It is divided into a number of fan-shaped pyramid 

regions (15-20 pyramids in each kidney) that help conserve 

water and valuable solutes; 

3. Renal pelvis is a hollow chamber which joins the kid-

neys with ureter. 

 

 
 

Figure 31 The structure of kidney 
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of each kidney. The urinary bladder is a muscular sac that 

stores urine. When the urinary bladder is filled, muscles of the 

bladder are contract. Urine is then forced out of the urinary 

bladder and passes into a tube called the urethra. The urethra 

carries urine to the outside of the body. Approximately 180 

liter of fluid enters the nephrons every day and only about 1.5 

liter of urine is removed from the bladder. 

 

Skin 

 

Skin is made up of two layers called the epidermis and 

dermis  (figure 33). 

 
 

Figure 33 The structure of skin 

 

Epidermis is the outermost layer of the body. It protects 

body from physical and chemical hazards. 

The living cells beneath the epidermis make up the 

second layer of the skin, dermis. The dermis contains many 
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III. Insert prepositions where necessary: 

My manager is an authority ... genetics (theoretical 

physics, chemistry). 

As to me, I am interested ... mathematics (biology, 

statistics, mechanics). 

My brother showed interest ... geology (geology, 

archaelogy) while an undergraduate. 

His interest is centred ... problems ... biochemical 

processes. 

I do my postgraduate work ... the Institute ... geology ... 

National Academy of Sciences. I did my postgraduate work ... 

the Institute ... progessor Abdullayev. 

The theoretical staff ... our departament are ... work 

summarizing the results ... their calculations. 

I am expected to base my investigation ... experimental 

evidence and theoretical reasoning. 

His studies formed a basis ... further investigation ... 

botany. 

He returned ... his work ... 2008. 

Thomas Hunt Morgan was awarded a Nobel Prize ... 

physiology ... his outstanding discoveries ... the laws of 

heredity. 

 

IV. Agree or disagree with the following statements: 

      For.ex: I know (that) your Institute trains 

postgraduate students. 

a) Yes, you are right. Besides our Institute does re-

search. 
b) No, I see you are misinformed. Our Institute does 

not train postgraduate students. It trains only under-

graduates. 
1) We know that the evolution theory is generally ac-

cepted in this country. 
2) I found that almost all researchers combine activi-
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Unit 8. SENSE ORGANS 

 

Human detects information about environment by sense 

organs. The five senses are vision, hearing, touch, taste and 

smell. Each sense organ has receptor cells which send impulses 

to the brain. 

 

The structure of eye 

 

The eye sphere of human consists of sclera, choroid and 

retina  (figure 34). 

 

 

 
 

Figure 34 The structure of eye 
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the optic nerve passes through the retina, and vision here is 

impossible. This part of the retina is called blind spot. 

 

The structure of ear 

 

The ear is divided into three main parts: outer ear, middle 

ear and inner ear (figure 35). 

 

 
Figure 35 Parts of ear 

 

Outer ear is composed of pinna, external auditory canal 

and eardrum. Sound waves collected by cartilaginous pinna 

travel down the auditory canal and strike the eardrum. The skin 

of the external auditory canal contains glands that produce a 

waxlike structure. Furthermore, the entrance of the canal is 

lined with hairs which filter dust and solid particles. 

The eardrum or tympanic membrane is a thin membrane 

separating the ear canal from the middle ear. When sound 

waves hit the eardrum, it begins to vibrate. Each sound has a 

particular vibration. Then these vibrations are passed on to 

three small bones (ossicles) in the middle ear: hammer (mal-

leus), anvil (incus) and stirrup (stapes). These bones are at-

tached to each other by moveable joints. 

The middle ear is connected to the throat by the Eusta-

chian tube which equalizes the air pressure between the middle 
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Unit 9. NERVOUS SYSTEM 

 

The nervous system is composed of an organized net-

work of nerve cells, or neurons. Neurons are specialized for 

three major functions: responding to chemical and physical 

stimuli, conducting impulses and releasing chemical regula-

tors. 

Neurons are organized into the central nervous system 

and the peripheral nervous system (figure 38). 

The central nervous system (CNS) consists of the nerves 

of the brain and spinal cord and acts as a coordinating centre 

for incoming and outdoing information. 
 

 
 

Figure 38 Main division of the nervous system 
 

The peripheral nervous system (PNS) includes sensory 

pathways which carry information about the environment to 

the CNS, and motor pathways, which convey information from 
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the CNS to muscles and glands and trigger some activity. 

The motor pathways can be further subdivided into so-

matic and autonomic nerves. The somatic nervous system con-

trols the skeletal muscles. The autonomic nervous system con-

trols all internal organs of body. 

The two divisions of the autonomic system are sympa-

thetic nervous system and the parasympathetic nervous system. 

Most internal organs are connected to both systems. When 

sympathetic and parasympathetic nerves stimulate the same 

organ, they often (but not always) have opposite effects. For 

example, the sympathetic nervous system speeds up the heart 

rate in emergencies and the parasympathetic system slows it 

down again. 

The functional unit of nervous system is a neuron. A neu-

ron contains cell body, dendrites and axon (figure 39). The cell 

body of neuron contains the nucleus and most of the cytop-

lasm. Short, threadlike dendrites branch from the cell body. 

Dendrites receive stimuli and conduct impulses toward the cell 

body. A long, thin fiber called the axon extends from the cell 

body. It carries messages away from the cell body. The axon 

often is covered by a fatty membrane, myelin sheath that insu-

lates and protects the axon. The myelin sheath is formed by 

Schwann cells which wrap tightly around the axon many times, 

squeezing the cytosol (semifluid portion of cytoplasm) into the 

spaces between Schwann cells. The nodes of Ranvier are the 

bare patches of axonal membrane that lie between the 

Schwann cells. 

 
Figure 39 The structure of neuron 
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diately below the thalamus is the hypothalamus. 

 

 
. 

Figure 40 Major regions of brain 

 

 
 

Figure 41 Cerebral cortex 
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vical region, 12 pairs  from the thoracic region, 5 pairs from 

the lumbar, 5 pairs from the sacral region, 1 pair from the coc-

cyx. 

A cross section of the spinal cord reveals a butterfly-

shaped core of grey material surrounded by bean-shaped field 

of white (figure 42).  

 
Figure 42 Spinal cord 

 

The white material of the spinal cord consists mainly of 

thin axons that transport information long distances up and 

down the spinal cord to and from the brain. Since these long 

axons are insulated with a white, fatty myelin sheath, the entire 

region has a whitish color. The grey material contains neuron 

cell bodies and dendrites that not surrounded by a myelin 

sheath. It is zone of many synapses. 

Synapse is a junction between a neuron and another cell 

which can be a muscle cell, a gland cell or another neuron. The 

projection of neuron that carries the impulse to the synapse is 

called presynaptic, while the projection on the other end of the 

synapse which receives impulse is called postsynaptic. Presynap-

tic and postsynaptic projections do not make contact. There is a 

little gap between them. When an impulse reaches the end of pre-

synaptic projection, this projection releases chemicals into syn-

apse. The chemicals join with molecules in the postsynaptic pro-
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be responsible for 

 

            V. Translate into Azerbaijani paying attention to 

participles. 

a) 1. He is doing research in the field of biology. 2. 

While doing research he suggested a new theory. 3. The lead-

ing scientists of the world doing research in this field came to 

the conference. 4. The technology applied improved the quality 

of the experiment. 5. The result obtained showed that I was 

right. 6. The invited delegates were told about the work of our 

institute. 7. The data collected helped me in my work. 8. He 

was invited to this conference. 9. When invited I always came. 

10. Having been invited beforehand he had a lot of time to 

prepare his report. 

Reflex 

 

A reflex is the transmission of impulses, generated by re-

ceptors, to the target, where a sudden response is generated. 

Reflexes allow body to react quickly to painful or dangerous 

situations. 

There are two types of reflexes: conditional and non con-

ditional. 

Conditional reflexes are nonhereditary and is formed 

based on the non conditional reflex in individual life, or trained 

through experiments. 

Non conditional reflex is automatic, instinctive, un-

learned reaction to a stimulus. Non conditional reflex is heredi-

tary, therefore it is not gained through experience. 

The path of a reflex is called the reflex arc. It allows to 

reacts rapidly to external and internal stimuli. Reflex arc in-

volves both peripheral and central nervous system. A reflex arc 

is an automatic, involuntary response to a stimulus. The reflex 

arc involves a receptor, a sensory neuron, a motor neuron, and 
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liver. 
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Figure 44 Endocrine glands 

 

Endocrine glands 
 

The pineal gland, or epiphysis, is lying deep in the brain, 

between the hemispheres of cerebrum and protrudes onto the 

upper surface of the hypothalamus. It is about the size of pea 

and its shape like pinecone (hence its name). 

Melatonin is secreted by the pineal gland. In human, 

melatonin may influence reproduction, puberty and moon. 

Its secretion is inhibited by light and is most abundant at 

night. The secretion of melatonin reaches its lower level af-

ter the onset of puberty, an observation that has led some 

researches to conclude that the secretion of melatonin some-

how inhibits the hormones of gonads. 

Melatonin may have yet another effect. Its level is 

blamed for seasonal affective disorder syndrome. Some people 

experience profound depression, oversleeping, weight gain, 

tiredness and sadness when the days grow short in winter, then 

a rebound of better spirit in spring. Sufferers by this disorder 

have been successfully treated by exposure to bright lights for 

several hours per day in winter. 

The hypothalamus is a structure in the diencephalon 

(see nervous system), but it plays a key role in many of the 

homeostatic functions of the endocrine system through its 

interaction with the pituitary gland. Neurons in the hypotha-

lamus secrete releasing and inhibiting hormones onto blood-

stream that go directly to the anterior (front) lobe of the pi-

tuitary gland. These hypothalamic hormones control the re-

lease of other hormones from the anterior pituitary. 

Neurons in another part of the hypothalamus secrete two 

other hormones directly into the posterior lobe of the pituitary 

which acts as a storage organ for them. 

The hormones of hypothalamus are corticotropin-releasing 

hormone (CRH), gonadotropin-releasing hormone (GnRH), pro-
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Thyroid gland 

 

The thyroid gland lies below the larynx at the front of the 

neck (figure 45). It secretes thyroxine and smaller amounts of 

triiodothyronine which regulate body metabolism and the 

growth and differentiation of tissues. The synthesis of thyrox-

ine is regulated by TSH secreted from the anterior lobe of the 

pituitary gland. 
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Figure 45 Thyroid and parathyroid glands 
 

Thyroxine and triiodothyronine are iodinecontaining hor-

mones. When the diet lacks iodine, not enough iodine will be 

available, the thyroid gland cannot produce its hormones, and the 

thyroid swell. This condition is called goiter (figure 46). 

 
Figure 46 Goiter 

The thyroid gland also secretes calcitonin which regu-

lates the calcium level in the blood and body tissues. 

 

Parathyroid gland 

 

Parathyroid glands are four small glands attached to the 

thyroid (see figure 45). These tiny glands secrete parathyroid 

hormone (PTH) which regulates the level of calcium in the 
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blood. As the level of blood calcium rises, less PTH is secreted 

by the parathyroid glands, as the level of blood calcium drops, 

more PTH is secreted. 

PTH stimulates the release of calcium from the bones and 

the conservation of calcium by the kidneys. It also causes the ac-

tivation of vitamin D (vitamin D in the skin which form by strik-

ing sunlight is inactive). Low levels of vitamin D can cause a dis-

ease called rickets (figure 47). With this disease, too little calcium 

are absorbed from foods and the bones develop improperly. 

 

 
Figure 47 Rickets 

Thymus 
 

The thymus is a soft, V-shaped gland located at the base 

of the neck in front of the aorta. The function of thymus is the 

maturation of T cells (type of lymphocytes) in the immune sys-

tem. As the pineal gland, the thymus is larger in children than 

in adults and decreases in size after the onset of puberty, indi-

cating a possible role in puberty. In adulthood it is replaced by 
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fat and connective tissue and becomes nonfunctional. 
 

Adrenal gland 
 

The adrenal glands are located just above each kidney. 

Each gland is composed of an inner portion, the adrenal me-

dulla, and an outer layer, the adrenal cortex (figure 48). 

The adrenal medulla produces two hormones: epinephrine 

(also known as adrenaline) and norepinephrine (noradrenaline). 

Both hormones help increase mental alertness, increase heartbeat 

rate, dilate coronary blood vessels, increase the respiratory rate, 

and speed up the rate of metabolism for the entire body. 

 
 

Figure 48 The structure of adrenal gland 

The adrenal cortex makes up most of the mass of the 

adrenal glands and secretes a group of hormones called corti-

costeroids. There are three categories of corticosteroid hor-

mones: 

1.Gonadocorticoids are combination of androgens (male 

hormones) and estrogens (female hormones) that supplement 

the action of sex hormones secreted by the gonads. 
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2.Mineralocorticoids, such as aldosterone, help regulate 

mineral balance of the body. 

3.Glucocorticoids fight inflammation and help regulate 

the metabolism of proteins, fats and carbohydrates. 

 

Pancreas 

 

Pancreas is a compound gland. It is located adjacent to 

the stomach and is connected to the duodenum of the small 

intestine by pancreatic duct. 

Endocrine secretion on the pancreas is performed by the 

islets of Langerhans. The islets produce two hormones: insulin 

which decreases blood glucose, and glucagons which increases 

blood glucose. 

Insulin reduces the level of glucose in the blood, by al-

lowing glucose to enter body cells (liver, muscles) from the 

blood. In the liver, the glucose is converted into glycogen. In 

this way, insulin enables the blood sugar level to return to 

normal. 

If too little insulin is produced by the pancreas, an excess 

of sugar build up in the blood. This condition is called diabetes 

mellitus. 

Glucagons act antagonistically (opposite) to insulin. 

When the level of blood glucose is low, the pancreas secretes 

glucagons, which causes an increased rate of conversion of 

glycogen to glucose in the muscles and liver. In result gluca-

gons secretion is inhibited and glucose is released into the 

blood (figure 50). 
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Figure 49 Functions of insulin and glucagons  

 

Gonads 

 

The male gonads or testes, and female or ovaries, are im-

portant endocrine glands, producing sex hormones. The hypo-

thalamus and the pituitary gland in the brain control the pro-

duction of male sex hormones in the testes. GnRH from the 

hypothalamus stimulates the pituitary gland to release follicle-

stimulating hormone (FSH) and luteinizing hormone (LH) 

which in the male stimulate various functions in the testes. 

The FSH acts directly on the sperm-producing cells, 
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dictionary and guess the meaning of the unflamiliar words: 

 

Very little can be seen in living cells with the ordinary 

light microscope. The structure of the cells has been made 

visible by various procedures: killing the cells, fixing their 

components so that their structural details may be observed. 

Cell material was embedded in a substance, which can be cut 

in very thin sections for viewing. The development of the light 

microscope has been paralleled by the development of method 

for preparing cells for study. By 1920 all the major 

components of cell which can be demonstrated with the light 

microscope have been described.  
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Unit 11. REPRODUCTIVE SYSTEM 

 

The function of reproductive system is to produce 

offspring. Unlike most organ system, the reproductive system 

differs in men and women. These differences become noticea-

ble as early as six weeks after an embryo begins to develop. 

 

Male reproductive system 

 

The male reproductive system includes sex organs and 

testes (male gonads) (figure 50). Two egg-shaped testes are 

located outside of the body cavity, in the scortum. Sperms are 

produced in the coiled tubes (seminiferous tubules) of the 

testes, and are stored in the epididymis, a coiled part of the vas 

deferens adjacent to the testes. One end of the epididymis con-

nects to the testes. The other end connects to a longer tube 

called the vas deferens. The vas deferens extends upward into 

the body cavity from the testes. 

 
 

Figure 50 The male reproductive system 
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Figure 51 The female reproductive system 

 

The production of egg begins before a girl is born. A ba-

by girl is born with 300 000-400 000 of egg cells. However 

these eggs are not mature cells. Egg cells begin to mature, one 

by one, at the onset of puberty. Number of egg cells at the be-

ginning of puberty period is about 100 000. Among these egg 

cells only 300-400 cells develop from the first menstruation 

until last one. 

Girls usually reach puberty between the ages of 10 and 

14. At this time, egg development begins. The eggs in each 

ovary are enclosed within a tiny capsule. Hormones of pitui-

tary gland and ovaries (FSH, LH and estrogen) stimulate some 

of the capsules to grow. One capsule usually grows faster than 

others. This fluid-filled capsule begins to move to the surface 

of the ovary. The capsule continues to grow for 9 to 10 days. 

LH hormone from the pituitary gland stimulates the cap-

sule to burst. The egg inside the capsule is then released and 

moved into the oviduct. The release of the egg occurs about 14 

days after the capsule begins to grow. The release of the egg 

from its capsule is called ovulation. 

After ovulation egg begin to move through oviduct. If the 
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