MINISTRY OF PUBLIC HEALTH OF UKRAINE
Ukrainian Medical Stomatological Academy

Preparatory department for
foreign students

Basics of general histology and cytology
Study guide for foreign students

NITROGENOUS

BASES
- F°
» N
o (L
- i
it M NH
|
K(: <NH N//J\NHz
:?if;r‘ i
& | NH
Y NH/&O
NH,
e

NH ~o

=)
4 N

Poltava — 2018



2
Compiled by: Krivoruchko Tatyana, teacher of Department of Bioorganic and Bi-
ological Chemisty.
Ovcharenko Oksana, teacher of Preparatory Department for Foreign Citizens.
Printed by the decision of CMC "UMSA" (protocol Ne3, 29.11.2018).

Preface

Methodical development is based on the biology program for foreign students
studying at the preparatory departments of universities of medical and biological pro-
file.

The materials studied are divided into eighteen classes. Materials for each les-
son include: a dictionary of new terms needed to study the topic; lexico-grammatical
structures, the activation of which eliminates the difficulty involved in perception of
educational material; teaching text adapted in accordance with the language back-
ground of students at this stage of study; materials for reviewing and self-control of
knowledge.

New lexical units are presented in a lesson-based dictionary, not in alphabetical
order, but as they are used in the class text.

Methodical development contains drawings, diagrams, tables that help students
with the learning of a new topic in the preparation of their own statements on the ma-
terial studied.

This methodical development does not include materials for laboratory and examina-
tions, as they are offered to students in a separate collection.
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Class 1. Chemical composition of the cell.
Task 1. Listen, repeat and read words and phrases:

detect / reveal | BusiBisITH, BUSBUTH OOHapyXH- détecter / e e (i)
BaTh/OOHAPYKUTH localiser
macroelement | makpoeremMeHT MaKpODJIEMEHT, -BI nutriments, s S paic
microelemen | MmikpoenxeMeHT MHKPO3JIEMEHT, -bI oligo-élément, Gy uaic
lipid, s T JIATTA]T,-BI lipides, Glias
lipoid, s minoin JIUTION,-bI lipoide Giliay(Dlead)
hemoglobin reMoriao0in reMOTrIO0MH hémoglobine Osla sa
chlorophyll XJ10podia XIOPOQHILIT chlorophylle JadsslS
vital activity JKUTTENISUTBHICTD JKU3HEIEATEIBHOCTD activité de la vie (5o BLE) 4y g0n
thyroid LIUTOBUIHA 331032 LIUTOBUIHAS JKeJIe3a thyroide 48 Hall Baall
pancreas i JIUTYHKOBA 3a7103a | MOJDKEITYI0YHAsT pancreéas Ay Sl sasl)
xKesesa
hormone,-s TOPMOH TOPMOH, -bI hormono-s Uset
vitamin BiTaMiH, -1 BUTAMUH, -bl vitamine Oalid
pigment HirMEHT, -1 MUTMEHT, -bl pigment aa
thyroxine TIPOKCHH THPOKCHUH thyroxine OS5
insulin iHCYIiH UHCYJIMH insuline il gadY)
transfer HIepEHOCH- HIEPEHOCUTB/TICPEHECTH transfer Jay
tH/TIepeHeCcTH

Pay attention!
make up [verb]
to form by fitting together or assembling
Matter is made up of elements.
consist of [phrasal verb]
to be formed or made up of (specified things)
Matter consists of chemical elements in pure form and in combinations called com-
pounds.

Task 2. Listen, read and write in the notebook text.
Text

All the chemical elements that make up plant and animal cells are found in na-
ture. Today, chemists recognize 20 elements of Mendeleev's periodic system occur-
Ing in nature.

In living organisms, elements such as oxygen (O), hydrogen (H), nitrogen (N),
calcium (Ca), phosphorus (P), sulfur (S), potassium (K), chlorine (Cl), sodium (Na),
magnesium (Mg), iodine (1), iron (Fe). These elements are called macroelements.
They make up 99,59% of the cell mass.

Elements of copper (Cu), manganese (Mn), molybdenum (Mo), cobalt (Co),
boron (B), zinc (Zn), fluorine (F), selenium (Se), chromium (Cr) are called trace ele-
ments. They are part of living organisms in very small quantities (m>0.01%). Trace
elements are those required by an organism in only minute quantities.

Table 1.1. Chemical elements found in animals and their approximate content (in
weight percent).
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Element Symbol Content, %
Oxygen O 62
Carbon C 20
Hydrogen H 10
Nitrogen N 3
Calcium Ca 2,5
Phosphorus P 1,0
Sulfur S 0,25
Potassium K 0,25
Chlorine Cl 0,2
Sodium Na 0,10
Magnesium Mg 0,07
lodine I 0,01
Iron Fe 0,01
99,59
Trace elements
Copper Cu
Manganese Mn
Molybdenum Mo
Cobalt Co
Boron B
Zinc Zn
Fluorine F
Selenium Se
Chromium Cr

Chemical elements are part of inorganic compounds. Inorganic compounds
include water, mineral salts, carbon dioxide, acids and bases. Organic compounds are
proteins, nucleic acids, carbohydrates, lipids (fats) and lipoids. In addition to oxygen,
hydrogen, carbon and nitrogen, some other elements can be included in their compo-
sition. Some proteins contain sulfur. The constituent part of the nucleic acids is phos-
phorus. The hemoglobin molecule contains iron, and magnesium is a part of chloro-
phyll.

Microelements play an important role in life processes. lodine is an essential
ingredient of a hormone thyroxine produced by the thyroid gland. Cobalt is an essen-
tial element of vitamin B12. The hormone insulin contains zinc. A copper-rich pro-
tein carries oxygen from the lungs to the bloodstream and then to the cells of some
fishes bodies.

Task 3. Do the exercises.
Exercise 1. Complete the plan with the sentences.
Exercise 2. Answer the questions.

1. What macroelements do you know?

2. What is the role of macroelements in living nature?



3. What is microelements?
4. What microelements do you know?
5. What is the role of microelements?

Exercise 3. Complete the following sentences.
1. The constituent part of the nucleic acids is ... .
2. The hemoglobin molecule contains ... .
3. ... isanessential element of vitamin B12.
4. The hormone insulin contains ... .
5. ...1s an essential ingredient of a hormone thyroxine.

Class 2. Inorganic compounds of the cell and water.
Task 1. Listen, repeat and read words and phrases:

solvent PO3YMHHHK PacTBOPHUTEND ,-H solvant e
solution pO3UnH pacTBOP, -bI solution Jslaa
0SMosis 0CMOC 0CMOC osmose Sy
osmotic pressure OCMOTHYHHI THCK OCMOTHYECKOE JJABJICHHE tension osmotique S yensy) Larall
penetration TPOHUKHEHHSI NPOHMKHOBEHHUE envahissement Jadasl)
semipermeable HaIli BOPOHUKIIAI MOJTYTIPOHHULIAEMBIH, hémiperméable die 4k
-as1, -0€, -bl€
salt cinp COJb, -H sel e
plasma masma masma plasma LAl
irritability HOJPA3IUBICTH Pa3IPaKUMOCTD irritabilité e e Al
ratio CITIBBi/IHOIIEHHSA COOTHOILIEHHE, -Hs quotient day) i ol A
concentration KOHIEHTPAIIisI KOHIEHTPALMS, -UH concentration S
buffer properties Oy(epHi BnactuBocTi | Oy(epHble CBONCTBA tampon caracteres, il Lals
buffering Oy(epHICTH Oy(epHOCTh effet tampon el e 2Ll
strength/stability MilIHICTB IPOYHOCTB solidité A
ion ioH HOH, -bI ion O
cation KaTioH KAaTHOH, -bI cation e 5e s
anion aHIOH QHUOH, -bl anio A o
bone tissue KICTKOBA TKaHMHA KOCTHAs! TKaHb tissu 0sseux (eabanlzail)
evaporation BUIIAPOBYBAHHS UCIApEHHE, -Hsl vaporisation sl
hydrogen index pH | BoxneBnii nokasauk BOJOpOAHBIN  mokaszarens | indice pH s ouell &80
(PH)

form [verb]

to organize or arrange
Compounds formed by ionic bonds are called ionic compounds, or salts.
perform [verb] (do)

To do an action or piece of work

Pay attention!

In extracellular fluids and in blood, the role of the buffer is performed by H,CO; and

HCO;3™~

Task 2. Listen and repeat text.

Text

Water is one of the most common substance on Earth. It covers most of the
Earth's surface and is the main component of cells of living organisms.
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The water averages about 80% of the body weight. Water molecules have a
special structure and can be linked to each other by hydrogen bonds. Therefore, water
has a number of properties that are very important for living organisms.

Water is a good solvent. The most of the biochemical reactions in the cell can
take place only in aqueous solution.

A liquid that is a completely homogeneous mixture of two or more substances
Is called a solution. The dissolving agent of a solution is the solvent, and the sub-
stance that is dissolved is the solute. An aqueous solution is one in which water is the
solvent.

Water as a solvent takes part in the phenomena of osmosis. Osmosis is the
spontaneous movement of solvent molecules through a semipermeable membrane in-
to region of higher solute concentration, in the direction that tends to equalize the so-
lute concentrations on the two sides a solution of a substance towards a higher con-
centration.

Water cools the body by evaporation.

Most of the inorganic substances of the cell are in the form of salts. The cell
contains many potassium ions (K +) and very few sodium ions (Na +). In extracellu-
lar environment (for example, in blood plasma) on the contrary - many sodium ions
and few potassium ions. The irritability of the cell depends on the ratio of the concen-
trations of ions Na +, K +, Ca2 +, Mg2 + on both sides of the membrane. The concen-
tration of salts depends on the osmotic pressure in the cell and its buffer properties.

Buffering is the ability of a cell to maintain an slightly alkaline reaction of its
contents at a constant level. Buffering inside the cell is provided by the H,PO, and
HPO,* anions. In extracellular fluids and in blood, the role of the buffer is performed
by H,CO3 and HCOj3". Anions of weak acids and weak acids bind hydrogen ions and
hydroxide ions (OH"). Therefore, the reaction within the cell and in extracellular flu-
ids does not change in practice and depends on the pH of the environment. Insoluble
mineral salts give a strength to bone tissue.

Task 3. Do the exercises.
Exercises 1. Make a text plan.

Exercises 2. Answer the questions.

What are the main properties of water and its importance to life?

What is osmosis?

In what form are the inorganic substances in the cell?

What cations and anions are contained in the cell?

What cations and anions are contained in the extracellular environment?
On what ions depends cell irritability?

What is buffering?

Which ions act as buffers in the cell and in the extracellular environment?

NGOk~ wWNE

Exercises 3. Complete the sentences.
1. ... is one of the most common substance on Earth.
2. Water molecules have a special structure and can be linked to each other by ... .



Osmosis is ... .

Buffering is ... .

Insoluble mineral salts give a strength ... .

A liquid that a completely homogeneous mixture of two or more substances is
calleda ... .

©o 0k w

Class 3. Organic compounds of the cell.
Task 1. Listen, repeat and read words and phrases:

Yl aaall

amino acid AMiHOKHCJIOTa AMHMHOKHCIIOTA, -bl aminoacide .
peptide bond HENTHIHUMN 3B’ 30K | TENTHIHAS CBA3b liaison Aoagial) Aday) )
peptidique
constructional OyniBeNbHUI CTPOUTENbHBIH, -as1, -0€, -ble du batiment il
Istructural
enzyme (dhepmeHT, -TH (hepmeHT, -bI (3H3UM, -bI) ferment o il
fermentative (hepMeHTaTHBHUI (epMEHTATUBHBIH, -as1, -0€, -bIe enzymatiqu Laa Y
locomotive PyXOBHIA JBUTATENbHBIH, -as1, -0€, -ble cinétique Soa Al
/motive
transport TpacnopTHUI TPAHCHOPTHBIH, -asi, -0€, -ble de transport B
contractile CKOPOTJIMBHI COKPATHUTENBHBIH, -asl, -0¢, -ble contractile s
protective 3aXHUCHUHN 3aIUTHBIN, -as, -0€, -ble défensif =B (3l cala
antibody AHTUTIJIO AHTUTEJIO, -a anticorps s awea
antigen AQHTUTCH AHTUTEH, -bl antigéne oS an
breakdown PO3IICIUICHHS paclleIuieHue, -Hs bifidité a5y
lipids Bishaehit JIMIUL, -bl lipide Glalliccbiaall
lipoid JIIIOTT JIUITOM, -bI lipoide Glaad «lyiay
steroid CTEpois CTEPOM, -bl stéroides iy g i)
cholesterol XOJIECTEPUH XOJIECTEPUH cholestérol sl S
eXCess HaUIALLIOK HU30BITOK exces ) il
specific cnenudiyHun cnerduueckuii, -as, -oe, -ue spécifique S5
cortisone KOPTH30H KOPTH30H cortisone O sS
gallstone JKOBYHI KaMiHHS JKEITYHbIC KAMHH cholélithe Al jia s pan
hormone TOPMOH TOPMOH, -bl hormone Osah
deactivate 3HE3apakyBaTH 00e3BpeXuBaTh/00€3BPEANTD neutraliser &t J
3HE3apasuTH
neutralize HeWTpasizyBaTu HEeWTpaJIM30BaTh neutraliser Jalay
glycerol TIHIEpUH TIIMLEPHH glycérine s
Pay attention!

store [verb]

keep or accumulate (something) for future use

Plants store starch as granules within cellular structures called plastids.

Task 2. Listen and repeat text.

Text

Organic compounds include proteins, carbohydrates, nucleic acids and fats.
Proteins are high molecular weight biopolymers. Their monomers are amino
acids. Living organisms use about 20 amino acids. Two amino acids are combined
into one molecule using a peptide bond.
o0 H Pro_teins are polypeptides that contain dozens and hundreds of
|| amino _aC|ds. N _ o _
By their composition, proteins are divided into two main classes -

-C-N-. : : : : : .
simple and complex. Simple proteins consist of only amino acids.
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Complex proteins, except amino acids, have lipids, carbohydrates, metal ions, and
phosphorus in their composition.

Proteins perform different functions in cells. One of the most important is the
building function: proteins participate in the formation of all cell membranes and cell
organelles. The fermentative property of proteins is of great importance. Enzymes ac-
celerate the biochemical reactions taking place in the cell many times. The motor
function is provided by special contractile proteins. These proteins are involved in all
types of movement.

The transport function of proteins is to attach chemical elements or biologically
active substances (hormones) and transfer them to the tissues and organs of the body.
The protective function of proteins is expressed in the production of specific proteins,
which are called antibodies. Antibodies bind and neutralize foreign substances. The
organism recognizes a foreign substance by the reaction between the antigens of this
substance and the antibodies of the given organism. An antigen is any substance
(which usually contains a protein) that can induce an immune reaction. Proteins are a
source of energy. With the complete cleavage of 1 g of proteins, 17.6 kJ energy is re-
leased (4.2 kcal)

Carbohydrates are organic substances with the general formula (CH,0),.

In the animal cell, there are 1-5% carbohydrates.

Carbohydrates are simple and complex. Simple carbohydrates are called mon-
osaccharides. Complex carbohydrates are called polysaccharides. Monomers of
polysaccharides of starch, glycogen and cellulose are glucose monosaccharide.

Carbohydrates are organic substances with the general formula (CH,0),.

In the animal cell, there are 1-5% carbohydrates.

Carbohydrates perform two main functions: construction and energy. Cellulose
forms the walls of plant cells. Complex polysaccharide chitin performs construction
function in fungi and arthropods. Carbohydrates play the role of the main source of
energy in the cell. During the oxidation of 1 g of carbohydrates, 17.6 kJ of energy
(4.2 kcal) is released. Starch in plants and glycogen in animals is stored in cells.

Lipids (fats) are compounds of high molecular weight fatty acids and trihydric
glycerol alcohol. Fats are a source of energy in the body and give it twice as much as
carbohydrates. Fats are part of cytoplasmic membranes, nuclear envelope, myelin
sheaths. The fat layer protects the animals from loss of heat and water. Lipids are part
of the intermediate layer of cytoplasmic membranes. In a large number of lipids are
contained in the cells of the nervous tissue of animals.

Steroids are lipids that have a cyclic structure. Steroids include a number of
hormones (cortisone, sex hormones). Steroid cholesterol is an important component
of cell membranes in animals. But excess cholesterol in the body can lead to the for-
mation of gallstones and diseases of the cardiovascular system.

Nucleic acids are complex organic compounds that have very large molecules,
which include monosaccharides (ribose and deoxyribose), nitrogenous bases (ade-
nine, guanine, thymine, cytosine, uracil) and phosphoric acid.

Two types of nucleic acids are known: deoxyribonucleic (DNA) and ribonucle-
ic (RNA). They got their name from monosaccharides, which are included in their
composition: DNA is deoxyribose, and in RNA - ribose. DNA is contained in the nu-
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cleus of the cell, and RNA is in the cytoplasm and in the nucleus. DNA and RNA re-
tain (store) and transmit hereditary information for specific proteins and other cell
substances. DNA is the carrier of hereditary information.

Task 3. Do the exercises.
Exercises 1. Answer the questions.

CoNok~wNE

Exercises 2.

Fill the table below.

Brief characteristics of main groups of organic compounds

What organic substances are included in the cell?
What structure do proteins have?

What are the functions of the proteins in the cell?
What structure do lipids have?

What are the functions of carbohydrates in the cell?
What structure do carbohydrates have?

What are the functions of the lipids in the cell?
What types of nucleic acids do you know?
What are the functions of the nucleic acids in the cell?

Group

Role in living organisms

a) ...

1. The main source of energy.
2. Support function in plants.

b) ..

3. Hormones.

1. Components of biological membranes.
2. The form of energy storage.

c) Protein

1.

d) ...

A e A

Class 4. Structure of the cell.
Task 1. Listen, repeat and read words and phrases:

metabolism 00MiH pe4oBHH o6MeH BemecTs (MeTabonmsm) | métabolisme (0=¥1) ) sall Jals
semipermeable | mamiBnpoHUKIMBiCTE HOIYIIPOHUIAEMOCTE semi- Las 4l
perméabilité

capacity 3JaTHICTb CNIOCOOHOCTE, -U faculté 53
overleap MPOITYCKATH/IIPOITYCTUTH | IPOIYCKATh/IIPOIYCTHTh tréfiler D5l s
limit/restrict 0OMEKHUTH OrpaHMYMBATE/OTPAHUYHUTH restreindre sy dasy
injury MOIIKOKEHHS MOBPEXKICHHUE, -HsI altération )
regulate PEryIOBATH PEryJINpOBaTh régler Gl cplal cdania
admission HAJIXOIKEHHS MOCTYIUICHHUE, -Hs admission Qoladl]
enter BBOJIUTH/BBECTH BBOJIUTH/BBECTH injecter Jaal
connect/join 3’€IHYBaTH/3’ € THATH COEMHATE/COEIUHUTD accoler pay
phagocytosis (aronuros (arouuros phagocytose byad
colloidal KOJIOIMHUI PO3UNH KOJUIOUIHEINA PacTBOP solution G Jolaa
solution colloidale

make/commit | 3milicHIOBATH/3MIHCHUTH | COBEPLIATH/COBEPILUTH commettre & il
intensity IHTEHCHBHICTh HHTEHCUBHOCTD intensité S
separate BiJUTIJISITH/ Bi TUTUTH OTETSATH/OTIIEITUTD séparer Juady
strip cTpiuka HOJIOCKA, -H bandelette Lhis
pore, porus mopa nopa, -5l lacune ol can 9o
nucleoplasm HyKJIEOTIa3Ma HyKJIEOTIa3Ma nucléoplasme 8l 5ill L34
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nucleolus ajepue SJIPBIIIKO, -H plasmosome A5l
chromatin XPOMATUH XPOMATUH chromatine Uil S
chromosome XpoMocoMa XpOMOCOMa, -bl chromosome pymsas S
gene reH T€H, -bl géne o
penetrate IIPOHUKATH/IPOHUKHYTH | IIPOHHMKATH/TIPOHUKHYTh infiltrer Jalxy
pinocytosis IHOIIMTO3 TMHOLIUTO3 pinocytose dealy
semifluid HamiBpiIKuit TIOJTY)KU/IKHH, -asl, -0€, -ue fluide pla
cyclosis UKII03 IUKII03 cyclose ek sl &S )

Pay attention!
compose [verb]
(of elements) constitute or make up (a whole, or a specified part of it)
A nucleotide is itself composed of three parts.

Task 2. Listen and repeat text.
Text

Membranes of plants and animals are fundamental to the organization of the
cell. In general, biological membranes consist of a double layer of phospholipids and
other lipids. Diverse proteins are embedded in this lipid bilayer or attached to its sur-
faces. Through it, there is a metabolism between the cell and the environment. An
important property of the cytoplasmic membrane is semipermeability.

Semipermeability is the ability of a cell membrane to pass through itself only
certain molecules and ions of matter.

Plant cells have a protective cellulose membrane that performs a mechanical
function, and animal cells have only a plasmalemma.

The main functions of the outer membrane are to limit the internal environment
of the cell, protect it from damage, regulate the flow of ions and molecules, remove
metabolic products and synthesized substances, connect cells to each other and form
tissues.

Through the outer membrane, large particles (exocytosis) and liquid drops (pi-
nocytosis) enter the cell. In microorganisms, the absorption of large particles is called
phagocytosis.

Under the plasma membrane, there is the main part of the cell - the cytoplasm.
It is a colloidal solution of proteins, fats and nucleic acids. The cytoplasm is in the
semi-liquid (gel) state and makes circular motions - cyclosis. The intensity of cyclosis
depends on the temperature, the amount of water and other factors. The metabolism
takes place in the cytoplasm. The main function of the cytoplasm is to integrate into
one and ensure the interaction of the nucleus and all cell organelles.

The nucleus is one of the most important components of the cell. From the cy-
toplasm it is separated by a nuclear envelope, which consists of two three-layer
membranes, between which is a narrow strip of semi-liquid substance.

Through the pores of the nuclear envelope, there is a metabolism between the
nucleus and the cytoplasm.

Under the nuclear membrane is a nucleoplasm that contains one or more nu-
cleoli, DNA, RNA and proteins.

The nucleolus has a rounded shape and sizes from 1 to 10 um or more. It syn-
thesizes RNA and contains ribosomal RNA.

The complex of DNA + the protein of the nucleus is called chromatin. Dur-
ing the division of cells from chromatin, chromosomes are formed. Each species of
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plants and animals has a constant number of chromosomes. The size and shape of
chromosomes are characteristic for each species of man and animals.

In chromosomes, there are units of hereditary information - genes. Each gene
controls the development of its hereditary trait. Genes are located in chromosomes in
a certain order. Each gene takes its place (locus).

Most cells have one nucleus, but multinucleated cells also occur. The shape
and size of the nuclei are diverse.

Task 3. Do the exercises.
Exercises 1. Make a text plan.
Exercises 2. Answer the questions.
1. What is cell membrane?
2. What functions does the cytoplasmic membrane perform?
3. What are the functions of cytoplasm?
4. What structure does the nucleus have?
5. What functions does the nucleus perform?

Exercises 3. Explain the meaning of the words:
phagocytosis, pinocytosis, cyclosis, semipermeability, gene, chromatin, exocytosis.

Class 5. Cell organelles.
Task 1. Listen, repeat and read words and phrases:

endoplasmic
reticulum (ER)

CHIOIlIa3MaTH4YHa CiTKa

OHJO0ILIa3MaTUu4YCCKasa CCTh

réticulum
endoplasmique

IS I TA]

mitochondrion | mitoxoHmapis MUTOXOHAPHS mitochondrie L oS sl
Golgi complex | T'onbmki KOMIUTEKC CeTYaThIi ammapar appareil de ™5 alual
/apparatus (armmapart I'osboxu) Golgi,
ribosome pubocoma pubocoma ribosome o gus gl )
lysosome Jizocoma Jn30coMa lysosome o gus g Sl
centrosome LHEHTPOCOMa LEHTPOCOMa corpuscule e g yiiul)
central
invaginations iHBariHamii WHBarMHAIMN intussusception
rugged/rough HIOPCTKHIA HIEPOXOBATHIH squarreux CEA
smooth TIAKHI TIaKHI glabre acls
canal/channel KaHaJ KaHaJ canal L8
cavity MTOPOYKHHUHA MOJIOCTh cavité Caea
granular rpaHyJISIpHUA rpaHyJISPHBIA granulaire PRt
accumulate HAaKOTNYyBATH HaKaIUTHBATh/HAKOTIUTh accumuler e A
kernel/grain 3epHO 3epHO grain [ BBTRLEN
achromatin aXpPOMaTUHOBE BEPETHHO axpoMmaTtuHoBoOe Bepereno | fuseau JSil A yra da s
spindle achromatique
pole HOJII0C HOJII0C pole alad
separation PO3XOIKECHHS pacxoxxIeHue désunion Oyl
fiber HHUTKa HHUTB fibre BN
myofibril Mioiopuna MHOGHOpHUILIA myofibrille igliae 4ad
neurofibril HelpodiOpuia HelpopubpuILIa neurofibrille danac 44
conduction NIPOBECHHS IIPOBEJICHUE conduction il cda o35
impulse IMITYJIBC UMITYJIBC impact aill
provide 3a0e3neuyBaru/3abesneuntd | obecrednBarb/obecneunTs | accommoder Shs ol epaia
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Pay attention!
Separation [mass noun]
the action or state of moving or being moved apart
Microtubules are responsible for the separation of chromosomes during cell division.

Task 2. Listen and repeat text.
Text

The cell contains the following organelles: endoplasmic reticulum, mitochon-
dria, Golgi apparatus, ribosomes, lysosomes, centrosome, special organelles.

Mitochondria (singular, mitochondrion) can vary greately in both size (0.5
micrometers - 10 micrometers) and number (1 - over 1000) per cell. They have a
double membrane: external and internal. The inner membrane forms cristae (invagi-
nations). In the cavity of the mitochondria there are semi-liquid soluble proteins - en-
zymes (matrix), mitochondrial DNA, and ribosomes.

The main function of mitochondria is the synthesis of ATP - biological energy.

Mitochondrion
1-outer membrane;
2-inner membrane;
3-cristae.

Ribosomes have linear size of 0.015 micron. They consist of two subunits:
large and small. Each subunit comprises one or more ribosomal RNA (rRNA) mole-
cules and a variety of ribosomal proteins. Ribosomes are involved in the synthesis of
protein molecules.

The endoplasmic reticulum (reticulum - network) is a special system of
membranes. There are two types of endoplasmic reticulum:

- rough (granular);

- smooth (agranular).

On the membranes of the rough endoplasmic reticulum (RER) ribosomes are
attached, which synthesize protein. Smooth endoplasmic reticulum (SER) is a net-
work of fine tubular membrane vesicles, that is involved in the synthesis and storage
of lipids, including cholesterol and phospholipids, which are used in the production
of new cellular membrane. Thus, the endoplasmic reticulum is involved in the syn-
thesis of proteins, lipids and in the transfer of synthesis products to different parts of
the cell.

The Golgi apparatus or complex consists of cisterns, tubules and vesicles
(bubbles). It looks like an endoplasmic reticulum. The Golgi apparatus or complex is
the center of accumulation, packing and release of various substances (enzymes,
hormones).
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The products of cell synthesis and substances that come from the external envi-
ronment, move through the channels of the endoplasmic reticulum into the net appa-
ratus and accumulate there.
Golgi complex
1-cisterns;
2-vesicles.

Lysosome is an organelle that contains digestive
enzymes that break down proteins, polysaccharides, nu-
cleic acids, fats, and other organic substances.

Plant cells also have plastids and vacuoles with cell sap.

The centrosome or cell center can be seen in all animal cells and in some low-
er plants. Its size is from 0.4 to 0.9 microns.

A centrosome consists of one or two small bodies — centrioles.

The centrosome is involved in the formation of the achromatin spindle (mitotic
apparatus), which provides the movement of chromosomes to the opposite poles of

the cell.
Some orga-
( ( ( ( . nelles are character-
istic only for the
Ve~ (=) special functions of
:/:;-{g, T}'.’\\ - _;jﬁ ~ bakal body the cells - these are
LS — A\ cilia and flagella
wedegnes that perform ~ the
(A) INTERPHASE CELL (B) DIVIDING CELL (C) CILLATED CELL functions of move-
ment and protec-

tion.

They are the means by which many microscopic unicellular and multicellular
organisms move from place to place. The muscle cells contain special organelles -
myofibrils. Under the action of myofibrils, muscle contraction occurs. Some cells
contain neurofibrils. They are involved in conducting nerve impulses.

Scheme of the cell structure
A- animal cell;
B- plant cell.
1-cell membrane;
2-vacuole;
3-centrosome;
4- Golgi complex;
5- nucleus membrane;
6-nucleus;
7-nucleolus;
8-mitochondria;
9-ER;
10-cytoplasm;
11-lysosome;
12-chloroplast;
13-cell wall;
14-ribosome.

Task 3. Do the exercises.
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Exercises 1. Answer the questions.

What is the function of the centrosome?

\'.C”S”P.W!\’!‘

Exermses 2. Fill up the table.

What are the different organelles that make up our cells?
What is the structure of mitochondria, what function do they perform?
What is the structure of Golgi complex, what function does it perform?
What is the structure of ER, what function does it perform?
What is the structure of ribosomes, what function do they perform?

. What organelles perform only special cell functions?

Structure Function
Cell membrane
Nucleus
Chromosomes
Nucleolus
Mitochondria
Ribosomes
ER
Golgi complex
Lysosome
Exercises 3. Draw a cell, show its organelles in the picture.
Class 6. Laboratory work Ne2
"Cell structure"
Class 7. Cell division Mitosis.
Task 1. Listen, repeat and read words and phrases:
massed/numerous OararouncenbHUil | MHorouncieHHsld | multiple 2225
multiple OaraTopa3oBHii MHOTOKPaTHBIH multiple BB
differentiation nrdepeHtarist muddepennmanus | différenciation gl ¢l ¢l
die off BigMHpaTH OTMHUPATh s'atrophier Pk
disappear 3HHUKATH ncue3aTh se dissiper s
substitute 3amilaru 3aMelarh remplacer Uase «Ju)
mitosis MiTO3 MHTO3 mitose &) shall aluasy)
meiosis Meiio3 Meiio3 méiose el sty
amitosis aMiTo3 aMHTO3 amitose (e JUad))  sisal
continuous OesnepepBHMi HETIPEPHIBHBIN continu s ¢ Jual gia
set Habip Habop paraison pib
spiralization cripasizais CTIUpaTH3aIHs spiralisation Al
prolonged/continual | noBrorpuBanmit IPOJIOJDKHUTENBHBIN | iSochrone A
achromatin spindle | axpomaruaoBe aXpOMAaTHHOBOE fuseau ISl A i Ja s
BEPETHUHO BEPETEHO achromatique
interphase inTepasa uHTepdhasa interphase sl skl
prophase npodasza npodasza prophase gueadll skl
metaphase metadasa meradasa métaphase Ll ) shall
anaphase anadasa aHadasza anaphase ghaéféf\)#\
telophase tenodasa tenodasa télophase oY) hall
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equator €KBATOP 9KBATOP equateur ¢ siwy) dad

mitotic cycle MITOTHYHUH MHTOTHYCCKUI mitotique e yse
100%0:9) 100%0°9) circuit

karyokinesis KapiokiHe3 KapHOKHHE3 caryocinése 3l 5all aluas)

cytokinesis [IUTOKIHE3 [IUTOKUHE3 cytokingse 2o sind) i)

Pay attention!
Arise [verb] arise from/out of
Occur as a result of
New cells arise from preexisting cell by mitosis division.
Task 2. Listen and repeat text.
Text

According to the cell theory, all the cells are the results of the division of pre-
existing cells. A unicellular organism is divided, forming two new cells. A multicel-
lular organism begins its development from a single cell. All its numerous cells are
formed as a result of multiple cell divisions. First, cell division occurs, then they dif-
ferentiate according to their functions. Tissues are made from cells of a similar type.
Organs are made from tissues, and systems are made from several organs working
together. In a living organism, old cells die and are replaced by new ones. Thus, the
body grows and develops.

There are three types of cell division: 1) mitosis - indirect division; 2) meiosis
- reduction division; 3) amitosis - direct division.

More complex cell division is mitosis. 99% of all cells divide by mitosis. In
mitosis a cell divides to form two identical daughter cells. It is important that the
daughter cells have copies of every parental chromosome.

Mitosis is a type of cell division in which one cell (the mother) divides to pro-
duce two new cells (the daughters). As a result of mitosis, two genetically identical
daughter cells are formed with the same set of chromosomes as in the parent cell.

Mitosis is a continuous process that consists of four phases.

» 1. Prophase is the longest phase of mitosis. The nucleolus and the nucle-
ar membrane disappear, chromosomes are spiralized, an achromatin (mi-
totic) spindle is formed.

[(3))

,ﬂ' 2. Metaphase - the mitotic spindle is formed,
/[ - the chromosomes are located at the equator of the cell.
) # / |

| \|
7\
AN

! 3. Anaphase is the shortest phase of mitosis. Daughter chromatids be-
\/"g,---\\%V come chromosomes and diverge towards the opposite poles of the cell.

\\ ||

-
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4. Telophase - chromosomes diverge to the poles of the cell and then despi-
ralized. A nuclear membrane appears around each set of chromosomes. The divi-

E @ZD sion of the nucleus ends. The division of the cytoplasm occurs.

.

7

The period between cell divisions is called interphase. The peri-
od of interphase includes the following events: cell growths, chromosome doubling,
tubulin protein synthesis, chromosome reduplication. Each chromosome consists of
two chromatids that are connected by a centromere.

Two Types of Human Chromosomes
Unduplicated Duplicated

Chromosome with Chromosome with
One Chromatid Two (Sister) Chromatids

As a result of mitosis, two daughter cells are formed with the same set of
chromosomes as the parent cell.

The complex of mitosis processes is called mitotic division. The period from
one cell division to another, which includes mitosis and the interphase period is
called the cell cycle.

Task 3. Do the exercises.

Exercise 1. Answer the questions.

What is mitosis?

What is a cell cycle?

What is the structure of chromosomes?

What happens in the interphase?

What is the longest phase of mitosis? What happens in this phase?
What happens in anaphase of mitosis?

What happens in telophase of mitosis?

NoakowdE

Exercise 2. Draw a scheme of mitosis.

Exercise 3. Arrange mitosis events in chronological order:
a) chromosomes condense: the nuclear membrane disappears;
b) spindle forms;
¢) chromosomes double;
d) chromosomes placed at opposite poles of the cell;
e) chromosomes are arranged along the equator;
f) cytoplasm is divided.
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Class 8. Cell division. Meiosis. Amitosis.
Task 1. Listen, repeat and read words and phrases:

reduction penyKIiHHuI PENYKIIMOHHBIN détendeur... ol (il
decrease 3MEHIIEHHS YMEHBILIEHHUE décroissance Jalis
increase 301JIbIIEHHS YBEIHYECHHE accroissement oS
diploid JUATLIOT TH Ui JATUTON JHBII diploide >3
haploid rarioi IHuM raruIOM IHbIH haploide salal
locate PO3TAIOBYBATHCS pacmoaraTbCs disposer ) (ha
chromatid XpoMaTHIa XpoMaTuIa chromatide Ailey S
convergence 30IIKEHHS CONMKEHNE rapprochement <l )
conjugation KOH TOTaIlis KOHBIOTAIHS conjugaison (il S8l e g 53) o))
crossing-over KPOCHHTOBED KPOCCHHTOBED crossing-over i s
tetrad TeTpaja TeTpaja tétrade <
centromere HeHTpoMepa HeHTpoMepa cinétochore (o305 S (o puaiall

& 5all) e g i)
centriole [IEHTPI0ITh HEHTPHOIIb corpuscule central s i)
bivalent OiBajieHT OUBaJIEHT bivalent (sl
homologous TOMOJIOTIYHUH TOMOJIOTUYHBIH homologue bl (Jila
region JinsHKA y4aCTOK aire sy gl
area/plane IUTOIIMHA IUIOCKOCTh plan S Fa
paired HapHUH HapHbIi bigéminé D)
split/separate PO3IiIATHCS pasensAThCs se ramifier kil ]
constriction HepeTsHKKa MepeTsKKa étranglement e
maternal cell MaTepUHCHKA KIIITHHA | MaTepHHCKas Kierka | maternel o dls
daughter cell JOYipHA KITITHHA JoYepHss KJIeTKa cellule fille sl Agls
cartilage XPSIIL XpsiI cartilage oy pat
tendon CYXOKUIIIS CYXO0KUIIHE tendon B3
liver neviHka MeYeHb foie as
leukocyte JeHKOIUT TEHKOIUT leucocyte slan a4y S

Disappear [verb] (not see)
to become impossible to see
The nuclear membrane and nucleolus both disappear during prophase of mitosis and

meiosis.

Task 2. Listen and read text.

Pay attention!

Text

Meiosis is the special type of recombinative and reductive cell division occur-
ring only in the generation of the gametes or germ cells (eggs and sperm) and in the
formation of spores in plants.

In the process of meiosis, the number of chromosomes in the gametes is
halved. Gametes contain two times less chromosomes than all other cells in the body.
During fertilization, the number of chromosomes doubles as a result of fusion of
sperm and eggs.

In meiosis, four male haploid cells are formed from a single diploid cell. Dur-
Ing meiosis, two types of division occur: meiosis | and meiosis Il. In the first meiotic
division, the number of chromosomes is halved. Such a division is called reduction.

The first meiotic division consists of four phases: prophase I, metaphase I, an-
aphase I, telophase I.

The most complex changes occur in prophase I.

Homologous chromosomes (identical in size and shape) are parallel to each
other, then get closer and contact. This process is called conjugation.
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Conjugating chromosomes are called bivalents or tetrads. Each bivalent con-
sists of four chromatids that are connected by one centromere.

The centrosome is divided into two centrioles, which begin to move to oppo-
site poles of the cell. A fission spindle is formed between centrioles, which consists
of microtubules. Then the nuclear envelope is fragmented in the cell.

The homologous chromosomes diverge from each other, intersect with other
chromatids and form chiasmas. Chiasma is the place of connection of chromatids of
different chromosomes. There is an exchange of homologous regions of chromo-
somes - genes. The exchange process is called crossing-over.

At the end of prophase I, chromosomes thicken and spiralize, and chromatids
are connected to each other only at several points.

In metaphase I, bivalents of chromosomes are located in the equatorial plane.
The spindle division is forming.

In anaphase I, bivalents begin to divide into homologous chromosomes, each
of which consists of two chromatids. Homologous chromosomes diverge to the oppo-
site poles of the cell. Thus, in this phase there is a reduction in the number of chro-
mosomes by half (reduction).

The telophase | is the shortest phase of the first meiotic division. The nuclei of
daughter cells with a haploid set of chromosomes are formed.

Cytokinesis does not always follow telophase, and the second meiotic division
begins immediately.

Meiosis Il occurs as a type of mitosis and is called equational division.

This type of division also has four phases: prophase Il, metaphase 1, anaphase
I1, telophase I1.

In prophase Il, the nucleus contains a haploid set of chromosomes and each
chromosome consists of two chromatids.

In metaphase Il, chromosomes are located at the equator of the cell and the
achromatin spindle is formed.

In anaphase Il, paired chromatids diverge towards the opposite poles of the
cell.

In telophase Il, chromosomes despiralize. A nuclear membrane forms around
them, and a nucleolus appears in the nucleus.

Meiosis
First meiotic division Second meiotic division
Prophase | Prophase Il




Metahase |

Amitosis is a direct cell division characterized by simple cleavage of the nu-
cleus without the formation of chromosomes. Amitosis begins with the division of the
nucleus, and then the cytoplasm of the cell. At the beginning of the division, the nu-
cleus is drawn out and a constriction is formed on it, which divides the nucleus in
half. Amitosis occurs without formation of spindle fibres. Amitosis is a direct divi-
sion of a relatively small percentage of cells.

When nuclei are divided into several nuclei, multinucleated cells are formed,
and when cells are fused, symplasts (the inner side of the plasma membrane) are
formed.

As a result of amitosis, daughter cells are formed from the mother cell without alter-
ing cellular structures.

Amitosis

1 - nucleus;

2 - cytoplasm;
3 — constriction.

Amitosis is a type of asexual reproduction, which occurs in unicellular organ-
Isms such as bacteria, protozoans, pathological cells, old cells, mammalian cartilage
cells as well as in fetal membranes, unicellular fungi like yeast. Amitosis is found in
both single-celled and multi-cellular animals and plants. For example, in animals,
amitosis occurs in the liver.
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Task 3. Do the exercises.
Exercise 1. Answer the questions.
1. What is meiosis?

What is formed during meiosis?

What happens during the reduction division?
What is conjugation?

What is crossing-over?

What is chiasma?

What chromosomes are called homologous?
What happens in anaphase 1?

. What happens during equational division?
10.What happens in telophase Il of meiosis?
11.From where do new cells arise?

12.What happens as a result of cell differentiation?
13.What types of cell division do you know?
14.What is amitosis?

15.What happens in the amitosis process?

© o NOo O WN

Exercise 2. Explain the meaning of the words:
conjugation, crossing over, chiasma, chromatid, bivalent chromosomes.

Exercise 3. Draw a scheme of meiosis.

Class 9. Spermatogenesis and Oogenesis.
Task 1. Listen, repeat and read words and phrases:

spermatogenesis ClIEpMATOTreHe3 ClIEpMAaTOreHe3 spermatogenése |  Aysiell il gaall ) S5 dglac

oogenesis ooreHes ooreHes oogengse LY Ayl (58 Al

spermatogonia CIIepMaTOTOHil CIIEPMaTOrOHUU cellule s dda
spermatique

oocyte OOIUT OOIUT ovocyte 4 ) Ay o) s

polar body HOJISIPHI TUIBLS HOJISIPHBIE TeNbLA corpuscule PR UENIEN
polaire

subsequent/following | mactymumii HOCIIE Y FOLIHIA subséquent <l Gy

reach JOCATaTH/IOCATHYTH | JTOCTHUTaTh/IOCTHIHYThH | atteindre eVl &l

embryo 3apOJIOK 3apPOIBIII embryon U

Pay attention!
Fuse [verb] [no object] (of group of cellular structure) join or coalesce

Fertilization occurs when the nucleus of both a sperm and an egg fuse to form a dip-
loid cell, known as zygote.
Task 2. Listen and read text.
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Text
Eggs and spermatozoa are gametes containing half (haploid, n) set of chromo-

somes compared to somatic cells. When the egg cell is fused with the sperm cell in
the fertilized egg, the normal (diploid, 2n) set of chromosomes is restored.

Meiosis is a specialized type of cell division of the cell nucleus that reduces the
chromosome number by half the original amount of genetic information. Thus, in the
life cycle of sexually reproducing organisms, this stage is necessary because the
number of chromosomes in the body with each generation would be doubled.

Spermatogenesis is the process of formation of spermatozoa. The cells of the
testes of the male genital glands, from which sperm cells are formed, are called sper-
matogonia. Spermatogonia are transformed into spermatocytes of the first order. As a
result of two subsequent meiotic divisions, second-order spermatocytes are formed
first, and then spermatids. Spermatids mature and turn into spermatozoa.

Spermatogonia

Chromosome doubling; conjugation of
homologous chromosomes

Spermatocytes of the 1st order

Chromosome divergence

First meiotic division
Spermatocytes of the 2st order
Second meiotic division

Spermatids

Spermatozoon
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Spermatogenesis

Primary oocyte

First meiotic division

/ o®

o® o
fe0® e q
|'..=o- "% polar
I e
X ...... . 6 f ‘.::. body

Oogenesis

The process of formation of oocytes differs significantly from the process of
formation of spermatozoa.

The process of formation of eggs is called oogenesis. During oogenesis, two
meiotic divisions also occur. With each division, most of the cytoplasm moves into
one of the daughter cells, which is called an oocyte. As a result of the first meiotic di-
vision, a primary oocyte and one polar body (reduction body) are formed.

After the second meiotic division, one large egg cell and three small cells, the
polar bodies, develop. The egg cell is the main source of nutrients, ribosomes, and
other components of the cytoplasm necessary for the early stages of embryo devel-
opment. The polar bodies are quickly dying.

Oogenesis results in one large cell (egg or ovum) and three small cells (polar bodies).

Thus, meiosis is a process where a single cell divides twice to produce four
cells containing half the original amount of genetic information.

Task 3. Do the exercises.
Exercise 1. Answer the questions.

1. What happens when an egg is fused to a sperm cell?

2. What is spermatogenesis?

3. What happens during spermatogenesis?

4. What is oogenesis?

5. What happens during oogenesis?
Exercise 2. Complete these sentences.
Eggs and spermatozoa are gametes containing ... (..., n) set of chromosomes com-
pared to ... cells. Meiosis is a process where a single cell divides ... to produce ...
cells containing half the original amount of genetic information.
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Task 1. Listen, repeat and read words and phrases:

histology ricroJoris THCTOJIOTHUSI histologie Aaudy) Wl

complex KOMIUIEKC KOMILIEKC complexe diza

similar/analogous | moni6Humit CXOJTHBIH homologue 4nd (Sl

definite [IEBHUI/BU3HAYEHUI OIpeICICHHBIN déterminé (e ¢ddaa

integumentary TIOKPUBHUMH TTOKPOBHBII tégumentaire (Pl iy La)ellae

sense organs OpraHH 4yTTs opransl yyBcTB | les organes des sens ol slac

epithelial tissue eniteniaibHa TKaHWHA smurenuanbhas | tissu épithélial o
TKaHb

connective tissue | crnony4Ha TKaHUHA coenuHuUTeNnbHAs | tissu conjonctif plia sl
TKaHb

muscular tissue M’s30Ba TKaHWHA MBILIEYHAS tissu musculaire shiae g
TKaHb

nervous tissue HEPBOBA TKAHUHA HEpBHAsI TKAHb tissu nerveux (sac zuwd

Pay attention!
Bind [verb] (tie)
to tie something tightly, or to fasten things together
Connective tissue binds other tissues of the body.
Act [verb] (do something)
to take action
Tissue is a group of cell that act together to carry out a specific function in the body.
Task 2. Listen and read text.
Text
The body of multicellular animals and humans consists of a large number of
cells and extracellular substance, forming various tissues that form organs.
Complexes of cells and intercellular substance, similar in structure, function
and origin, form certain types of tissue.

Fe an S S
‘:?;f . }?‘s-\%w
- S !;__.'. ‘1: ?—I'ﬂ_f

; --,-.:' ,-'_L | gr~g _'-é» 5.

Areolar connective tissue

|

Adipose tissue

Blood Hyaline cartilage

Human body tissue

Tissues are groups of cells and intercellular substances that have a similar
structure and act together to perform a specific function.

Tissues form organs; groups of organs are organ systems. The following main
organ systems are distinguished: bone (skeletal), muscular, circulatory, respiratory,
digestive, excretory (urinary), reproductive, nervous, sensory system, endocrine, in-
tegumentary (skin). Each tissue has its own characteristics, but in the body all tissues
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are closely related to each other. There are four types of animal tissue: - epithelial; -
endocrine secretion; - muscle; - nervous.
Task 3. Do the exercises.
Exercise 1. Answer the questions.
1. What is the body of multicellular animals and humans consists of?
2. What is tissue?
3. What organ systems form tissues? What types of animal tissue do you know?
4. What is the name of science that deals with tissue?
Exercise 2. Compose the text plan.

Class 11. Epithelial tissue.
Task 1. Listen, repeat and read words and phrases:

line BUCTHJIATH BBICTHJIATh daller O
flat epithelium IUIOCKHIA ermiTeniii IUIOCKUH SIIHTENHH épithélium (b guSy mpsifontans 3 jlels
Squameux
cuboidal epithelium KyOiuHMil emiTenii KyOuueckui snurenmii | épithélium N
cubique
single-layered OJHOIIAPOBHMI  €Ili- | OgHOCOMHBIA snure- | épithélium slal s
epithelium TN JIMH monostratifié
multilayered/stratified | GaraTomaposuii emi- | MHOrOCIONHBIM dmuTe- | €pithélium S s
epithelium TN JIMH polystratifié
cylindrical epithelium | muningpidauit  emi- | muMHApHYecKui smu- | épithélium ) sk s
TN TN cylindrique
ciliated epithelium MUTOTJIMBUM  eImiTe- | MepuaTeibHblid dnure- | épithélium g g
TN §197071 cilié,
mucous membrane CKM30Ba 000JI0HKA cnu3ucTas 000JI09Ka membrane R ECRS
mugueuse
serosa cepo3Ha 000JIOHKA cepo3Has 000J104Ka membrane shae sLie
séreuse
gland/glands 3a1103a, -1 KeJie3a,-bl glande Bl
adjoin each other HOPWISATAOTh OJMH 10 | mpwierator apyr K | adhérent aal 3 (pany duany (Buall
OJTHOTO Ipyry
layer map cioit couche A
absorption BCMOKTYBaHHsI BCachIBaHHE absorption pabialial
discharge/excretion BUIIICHHS BbIJIEJIEHUE émission BB
drying BUCHXAHHS BBICBIXaHHE dessiccation —aead
secretion/secretum CeKper CeKper sécréta BBt
kidney HHpKa HOYKa rein SlA
corneous porosuit porosoit couche e g
cornée
skin IIKipa KOXKa cutis als
cover BKPUBATH NOKPBIBATH abriter b (ke

Pay attention!
Take part [phrase]
join in activity; be involved
Tissues take part in growth by formation of new cells.
Classify [verb] with object
arrange (a group of people or things) in classes or categories according to shared
qualities or characteristics.
Tissues are classified into four main categories — epithelial, connective, muscle and
nervous tissues.
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Task 2. Listen and read text.
Text

Epithelial tissues cover the body from the outside, lining the mucous and se-
rous membranes of internal organs and form the majority of glands.

Epithelial tissues consist of cells that fit tightly together and form one or more
layers. Between the layers of epithelial cells is the tissue fluid.

There are two principal types of epithelium: covering and glandular.

Covering epithelium are sheets of tissue that cover the external surfaces (skin,
lungs, gut) and line the internal cavities (blood and lymphatic vessels, pleura) of the
body. The covering epithelia separates the body from the external environment, takes
part in the metabolism, in the absorption of substances and the release of metabolic
products.

Some epithelia, called glandular epithelia, absorb or secrete chemical solu-
tions. For example, the glandular epithelia that line the lumen (cavity) of digestive
and respiratory tract form a mucous membrane.

According to the form and function of cells, the epithelium can be: single-

layered (consists of one layer of cells);

multilayered (stratified) (consists of several layers of cells);

ciliated (ciliate) - if there are cilia on the surface of the cells.

According to the shape of the cells, the epithelium can be: flat, cuboidal, cy-
lindrical (prismatic); ciliated.

Glandular cells are related to glands, and glands are related to secretion of any
chemical substance (hormones and enzymes), so glandular cells serve in secretion.

Epithelial tissues line the outer surfaces of organs and blood vessels throughout
the body, as well as the inner surfaces of cavities in many internal organs. An exam-
ple is the epidermis, the outermost layer of the skin. Through the epithelium, there is
a metabolism between the body and the environment. The epithelium of the digestive
system is involved in absorption and in the enzymatic digestion of food to amino ac-
Ids, fatty acids, monosaccharides.

The epithelium of the kidneys and skin takes part in the removal of the prod-
ucts of cell metabolism. Thus, the functions of epithelial cells include secretion, se-
lective absorption, protection, transcellular transport, and sensing.

Types of epithelial tissue
Task 3. Do the exercises.
Exercise 1. Answer the questions.
1. What is epithelial tissue?
2. What types of epithelial tissue do you know?
3. How the epithelium is distinguished by the shape of the cells?
4. What are the functions of the glandular epithelium?
5. What are the functions of the covering epithelium?
Exercise 2. Compose the text plan.

Exercise 3. Draw the types of epithelium in the notebook.
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Simple cuboidal Simple columnar Pseudostratified

SIMPLE b |

Simple squamous

L) @)

— L Basal lamina — =,

Basal lamina —

Stratifed squamous

Keratinized stratified
squamous

STRATIFIED

Transitional

Class 12. Connective tissue.
Task 1. Listen, repeat and read words and phrases:

ligament 3B’3Ka CBAI3KA ligament Ll iy

interlayer TPOIIAPOK TpOCIOiKa couche Ol o

reticular tissue TKaHWHA CTIOTyYHA TKaHb COCANHHUTENIbHAS Pe- tissu réticulé pla (Sl
PETHKYIIsIpHA THKYJISIpHAsI

spongy tissues TKaHHMHA CIIOJIy4Ha TKaHb COCAMHUTENbHAS phIX- | tisSu cribriforme pla (558 ) g
yXKa nast

fibrous tissue TKaHMHA CIIOJIyYHa TKaHb COCAMHHUTEIIbHAS BO- un tissu fibreux pla Al s
BOJIOKHHCTA JIOKHUCTAs

cartilaginous TKaHMHA XPsII0Ba TKaHb XpsILeBast tissu Syl g

tissue cartilagineux

bone [osseous] TKaHMHA KICTKOBa TKaHb KOCTHast tissu osseux ebie g

tissue

spindle cell KJIITHHA BEPETEHO- KJIETKa BEpeTeHOOOpa3Has cellule Al pedga
nonibHa fusiforme

stellate cell KJITHHA 3ipyacra KJIETKA 3Be3q4aTast cellule stellaire LIVESEREN

elastic fibers BOJIOKHA €J1aCTHYHI BOJIOKHA 3JIACTUYECKUE fibre élastique L e alyll

reticular fiber BOJIOKHA PETHKYJISAP- | BOJNOKHA PETHKYIISPHBIE fibre de ASas i
Hi réticuline

tendon CYXOKHIIIS CYXOKHIIHE tendon BT

spine/vertebra xpeber MTO3BOHOYHHK colonne S8 25as

vertébrale
vertebra xpebenn(xpedii) M03BOHOK(TTO3BOHKH) vertebre 68l 3 garll (ha B yad
bundle/bunch y40K y40K cordon da >

Pay attention!

Bind [verb], bound
to tie something tightly or to fasten something
Connective tissue functions mainly to bind and support other tissue.

Task 2. Listen and read text.
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Text

Connective tissue takes part in the formation of ligaments and interlayers be-
tween organs.

Some types of this tissue (blood, lymph) carry substances throughout the body
inside the blood and lymphatic vessels.

All kinds of connective tissue have a large amount of intercellular substance.

There are several types of tissues of the internal environment:

- connective tissues (reticular tissue, spongy tissue, dense fibrous tissue, adi-
pose tissue);

- supporting tissues (cartilaginous tissue, bone tissue);

- blood and lymph.

Reticular tissue consists of stellate cells, which are connected to each other by
appendages. Between the cells there is the intercellular substance and the reticular fi-
bers.

Spongy tissue consists of stellate and spindle-shaped (elongated) cells (about
10 different species), collagen and elastic flbers It forms interlayers between organs.

e

| ) SR

T—

\ & AT

I 4 \h A _';Q RS |

L RN T4A r
5—t* T "0

Ly f}f‘} \H}"\ L |

I ot i ‘;_\ 4 i
4 _J|~ c‘} F

l |

.'.g\;
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Bone tissue:1-cells: 2-intercellular substance: 3-channels between cell.
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Blood:1-blood plasma; 2-red blood cells; 3-white blood cells.

A dense fibrous tissue consists of bundles of collagen fibers and a small num-
ber of cells (fibroblasts). It forms ligaments and tendons, skin dermis.

Adipose tissue consists of fat cells (myocytes). It is located between the organs
and under the skin, forming subcutaneous adipose tissue.

Cartilaginous tissue consists of round or oval cells and a dense intercellular
substance. It covers the epiphyses of the bones of the skeleton, is part of the nose, ear,
trachea, connects the vertebrae.

The intercellular substance of the bone tissue consists of collagen fibers, salts,
calcium and other substances. The intercellular substance has the form of plates. In
these plates there are channels, permeated through the appendages of bone cells.

Task 3. Do the exercises.
Exercise 1. Answer the questions.
1. What kinds of connective tissue do you know?
2. What is the structure of reticular tissue?
3. What does a spongy tissue consist of? What does it form?
4. What does dense fibrous tissue consist of? What does it form?
5. What is the structure of cartilaginous tissue?
Exercise 2. Compose the text plan.
Exercise 3. Draw the types of connective tissues in the notebook.

Class 13. Connective tissue. Blood and lymph.
Task 1. Listen, repeat and read words and phrases:

lymph nimda numba lymphe o
plasma iazma iazma plasma e 530l
blood serum CHUpOBATKa KPOBI CHIBOPOTKA KPOBH sérum sanguin ol Juae
leukocyte JIEAKOIUT JIEHKOIAT leucocyte slland aall iy S
platelet/ thrombocyte TPOMOOIHUT TpoMOOLIUT thrombocyte L 5ed daiia
erythrocyte CPUTPOLHT SPUTPOLHT érythrocyte o) yand) pall iy S
bone marrow KiCTKOBHIT MO30K KOCTHBIN MO3T moelle phaall plas
anemia aHeMist aHeMust anémie (LasY1) ol i
blood coagulation 3rOpPTaHHS KPOBI CBEPTHIBAHUE KPOBH | inopexie pdll yias
lymphocyte TiMPOIHT auMdonuT lymphocyte Ldad 448

Pay attention!

carry [verb] transport

to hold something and transport it
Red blood cells carry oxygen.
defense [noun] protection (British defence)
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protection or support against attack, or infection
White cells function in defense against viruses, bacteria, and other invaders.
Task 2. Listen and repeat text.
Text

Blood and lymph are fluid connective tissue. It consists of a liquid intercellular
substance called plasma, and blood cells.

Blood plasma is a colloidal solution of salts and proteins in water. Blood
plasma, released from proteins, is called serum.

Blood elements are divided into three main groups:

- white blood cells - leukocytes;

- red blood cells - erythrocytes;

- blood platelets or thrombocytes.

Most of the white blood cells are involved in protecting the body from disease.
Some white blood cells can multiply after leaving the bone marrow. There are many
different types of white blood cells, but almost all of them have a protective function.
Feature of leukocytes is the ability to move. Leukocytes are formed in the red bone
marrow, spleen, lymph nodes, thymus.

Red blood cells are the most numerous blood cells. They make up 99.9% of all
blood cells. Their main function is oxygen transport.

A high red blood cell count is an increase in oxygen-carrying cells in our
bloodstream. Red blood cells transport oxygen from your lungs to tissues throughout
your body. Red cells remain viable for only about 4 months before they are removed
from the blood and their components recycled in the spleen. Red blood cells are
formed in the red bone marrow. Without adequate iron, the body cannot produce
enough hemoglobin for red blood cells. The result is iron-deficiency anemia.

Platelets are nuclear-free formation with a diameter of 2-5 microns. Platelets
or thrombocytes are a component of blood whose function is to react to bleeding
from blood vessel injury. They are formed in the red bone marrow and then destroyed
in the spleen. Platelets are involved in blood coagulation processes.

Lymph is formed by the passage of substances from blood capillaries into tis-
sue spaces. Lymph contains lymphocytes (white cells that fight infection) and protect
the blood against bacteria and harmful substances.

Task 3. Do the exercises.

Exercise 1. Compose a text plan.

Exercise 2. Answer the questions.

What does blood consist of?

What types of blood cells do you know?

What are the functions of red blood cells?

What are the functions of leukocytes?

What are the functions of platelets?

Where are red blood cells formed and destroyed?
Where are leukocytes cells formed and destroyed?
Where are thrombocytes formed and destroyed?
What are the functions of lymph?

CoNoOaRrLDE
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Exercise 3. Explain the meaning of words:
erythrocyte, leukocyte, platelet, blood plasma, serum, lymphocyte, anemia.

Class 14. Muscle tissue.
Task 1. Listen, repeat and read words and phrases:

contraction CKOPOYEHHS COKpallleHUe raccourcissement oala
contract/shrink CKOPOYyBaTHUCS COKpaIarhcst contractibilité o]
provide 3a0€31eYnTH obecreunBarn accommoder s el (e
locomotion/movement | nepecyBanus HepeIBUKEHIE locomotion & i
contractile CKOPOTIHBHIA cokpatuTebHbI | contractilité Uasiie
myofibril miogi6pinna MuodubpuLIa myofibrille doliac 44}
smooth muscular | rmagxa M’s30Ba | TMagkas Memred- | tissu musculaire ol e g
tissue TKaHWHA Hasl TKaHb lisse
transversal  striated | monmepeunocmyrac- | momepeunomono- | tissu  musculaire L/ e
muscle tissue Ta cepiueBsa | caras cepjeuHas | Striée sl
M’s130Ba TKAHUHA MBIIIEYHAs! TKAHb
transversal  skeletal | momomepunocmyra- | momepeunomoino- | tissu  musculaire B lime
muscle tissue cTa CKeJlleTHa | caras CKejeTHas | Striée
M’s130Ba TKAHUHA MBIIIEYHAs! TKAHb
sarcolemma capkoJjieMa capKkojieMMa sarcolemme shae s
strip cMyra nosoca strie Aay yd oyl
tongue S3UK SI3BIK langage ol
pharynx TJIOTKA IJIOTKa pharynx psxds
heart cepie cepare ceeur l8
musculature M’SI3U/MYyCKyIaTypa | MycKyJarypa musculature bl el
Pay attention!

compose [verb] (form)

to be formed from various things

Muscle tissue is composed of long cells called muscle fibers.

Task 2. Listen and repeat text.

Text

Muscle tissue forms the muscles of animals and humans. It can contract (means
muscle shortening), which ensures the locomotion of animals and humans and the
movement of parts of their bodies.

In the cytoplasm of muscle cells there are special contractile threads - myofibrils.

There are two types of muscle tissue: smooth and striated.

Smooth muscle tissue consists of narrow spindle-shaped cells with a single,
centrally located nucleus and contains many longitudinal myofibrils. In higher ani-
mals and in humans, this tissue forms the walls of abdominal organs.

Striated mdscle tissué

Smooth muscle fibers

The striated muscle tissue consists of thick fibers 10-12 cm long. The muscle
fibers of this tissue is lined or covered by a plasma membrane called the sarcolemma.
Under the membrane there is the cytoplasm with a large number of nuclei and con-
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tractile structures - myofibrils. On the myofibrils of this tissue, dark and light stripes
are alternately arranged. Therefore, the tissue is called striated

The striated muscle tissue forms the whole skeletal muscles, the muscles of the
tongue, and the pharynx. Special - striated - muscle tissue forms the heart membrane
- myocardium.

During contractions, a striated muscle is extended by the action of muscles. All
striated muscles are attached to some component of the skeleton, unlike smooth mus-
cle, which composes hollow inner organs such as the intestines or blood vessels.
Task 3. Do the exercises.

Exercise 1. Compose a text plan.
Exercise 2. Answer the questions.
1. What is the main property of muscle tissue?
2. What types of muscle tissue do you know?
3. What is the characteristics of smooth muscle tissue?
4. What is the characteristics of striated muscle tissue?
5. What forms smooth muscle tissue?
6. What forms striated muscle tissue?
Exercise 3. Explain the meaning of words: myofibril, sarcolemma.
Exercise 4. Draw the type of muscle tissue.

Class 15. Nervous tissue.
Task 1. Listen, repeat and read words and phrases:

neuron HelpoH HEeHpoH neurocyte e A3
neuroglia HeHporis Heliporust tissu glial Gl LA (e g 58
dendrite JEHIPUT JEHJIPUT dendrite (Al A0 8)3 ja 80 )
axon aKCOH aKCcoH axone Appaall AN e
neurite HeHpHT HEHpUT neurite Guaall) s
appendage BIZIPOCTOK OTPOCTOK appendice s gl
neuron yHINoJsIpHUil HeWpOH | yHUMOJsIpHBIX Hefipon | dendritique

bipolar neuron OinossipHU HEHpOH | OUIOJNSAPHBII HEHPOH bipolaire Cpdad 3 dpme

unipolaire
multipolar neuron | mMynsTHNONApHMIL MyJIbTUIIOJISPHBII neurone Y 3aaxie dpac
HEUPOH HEWPOH multipolaire
branch out ray3UTHCS BETBUTHCS e e A ¢

Pay attention!
specialize [verb]
doing one type of work
The neuron, or nerve cell, is uniquely specialized to transmit nerve impulses.
concentrate [verb] (come together)
to bring or come together in a large number or amount in one particular area
In many animals, nervous tissue is concentrated in the brain.
Task 2. Listen and repeat text.
Text
Nerve tissue consists of nerve cells, or neurons, and neuroglia.



32

Nervous tissue

neuron that has one very short process is called a unipolar neuron, two processes - a
bipolar, three processes and more - a multipolar neuron.

Unipolar neurons are found in spinal nerve cell bodies and cranial nerves. Bi-
polar neurons are sensory neurons consisting of one axon and one dendrite that ex-
tend from the cell body.

There are two types of neurons processes.

Dendrites are short and branching processes on which information enters the
neuron. The functions of dendrites are to receive signals from other neurons, to pro-
cess these signals, and to transfer the information to the body of the neuron.

Neurites or axons are long processes that branch only at the ends along which
information comes from a neuron. A neuron has several dendrites and one axon.

Axon carries nerve impulses away from the cell body. A neuron typically has

one axon that connects it with other neurons or with muscle or gland cells.
WS .;'7

el 1-neuron;
a2 X 2-dendrite;
HON\ 3- coated neurite;

3 4-nerve ending.

Dendrites and axons differ not only in structure, but also
in their functions.

Dendrites perceive excitation and conduct them to the
nerve cell, and neurites transmit a nerve impulse from the cell to
other nerve cells and working organs.

The neuroglia performs nutritional, support, protective functions
and consists of cells of various shapes.

Nervous tissue has two main properties - excitability and conductivity.

Excitability is the ability to initiate nerve impulse in response to stimuli
(changes outside and inside the body).

The transmission of excitation in a particular direction is called conductivity.
Conductivity is the ability of nerve tissue to transmit excitement - impulse.

Nervous tissue receives irritation from the external and internal environment
and transfers them to the organs of the body: from one organ to another.
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Exercises 1. Answer the questions.
1. What are the properties of nerve tissue?
. What is nerve tissue?

. What types of neurons do you know?

2

3

4. What structure has an axon and what function does it perform?

5. What structure have dendrites and what function do they perform?

6. What are the functions of neuroglia?

Exercises 2. Explain the meaning of words:
neuron, neuritis, neuroglia, dendrite, axon, excitability, conductivity.

Exercises 3. Sketch a neuron and show its main parts in the picture.

Class 16. Laboratory work Ne2.

Class 17. Repetition.
Task 1. Listen, repeat and read words and phrases:

Animal and human tissue.

macroelement MaKpOEJIEMEHT MakpodJieMeHT | macro-élément RS paic
microelement MiKpOeIeMeHT MEKpodJieMeHT | micro-élément G paic
nucleic acid HYKJIETHOBI KHC- | HYKJICHHOBBIC acides nucléiques L5 paleal
JOTH KHCIIOTHI
deoxyribonucleic | nesoxcupubony- | mesokcupubo- acide désoxyribo- | DNAGaSYa stia 5 )51l ) 5555 plaes
acid (DNA) KJI€THOBa KHCIIO- | HYKJIEHHOBAs nucléique
Ta kucnora (JJHK)
ribonucleic acid | pubonyxieinoa | pmbomyxnemno- | acide ribonucléi- sl g5l (aeall
(RNA) KHCJIOTa Basi KMCJIOTa que
mitochondrion MiTOXOHpIs MHTOXOHIPHS acide LS gaa
(plural is mito- ribonucléique
chondria)
endoplasmic eHJoIUIa3MaThyd- | ’HAOIUIa3Maru- | réticulum Al sl Al
reticulum HUH peTuky- | yeckuii peruky- | endoplasmique
JIym/ciTka JIyM/ceTh
achromatin spin- | axpomarunoBe axpomarurosoe | fuseau (LPadlaludilaie () SE)A dae Ja sd
dle BEPETHHO BEPETECHO achromatique
sarcolemma capkoJjiemMa capKkoJjieMMa sarcolemme b s
myofibril Mio(ibpisna MuopHuOpHILIa myofibrille Aluac Ada)]
transversal MOIEePEYHOCMY- MOIEPEYHOMO- tissu  musculaire hisad liae s
striated muscle | ractra  m’s130Ba | Jocaras MbI- | Strie
tissue TKaHHUHA IIeYHast TKAHb
unipolar neuron | yninosnspHuii YHUIIOJISPHBIH neurone dail) dpalaf dpac
HEUPOH HEUPOH unipolaire
bipolar neuron OimonsApHUii Heil- | GMIOIAPHBI neurone bipolaire O QI3 dpae
poH HEUpPOH
multipolar MyJBTUIIONSAPHUI | MyJIbTHIONAP- | Neurone Y 3aarie dpac
neuron HEUPOH HEBII HEMPOH multipolaire
dendrite TICHPHT TICHIPHT dendrite (Aol 180 4)A, e300 )
axon aKCOH aKCOH axone Gpaall A8dl) ) e
neurite HelpuT HelpuT neurite Guanll) s
neuroglia Heiporis Heifporaus tissu glial el WA (e g s
excitability 30y IIMBICTh BO30YIMMOCTh excitabilité e il
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Task 2. Answer the questions.
1. What is the study of cells called?
2. What are the basic cell organelles?
3. What organelle is shown in the image below and what functions it performs?

What ceII organelles are mvolved In protein synthesis?

What organelle contains digestive enzymes?

What is the name of the organelle that synthesizes ATP?

What is cytoplasm?

What organic substances are part of the cell?

. What are the functions of mineral salts in the cell?

10 What is mitosis?

11.In what phase of mitosis are chromosomes located at the equator of the cell?

12.What is cytokinesis?

13.What happens in the interphase phase of mitosis?

14.What happens in prophase | meiosis?

15.In which phase of meiosis do homologous chromosomes diverge to opposite
poles?

16.What types of epithelial tissue do you know?

17.What are the functions of epithelial tissue?

18.What types of muscle tissue do you know?

19.What are the functions of muscle tissue?

20.What types of connective tissue do you know?

21.What are the functions of blood?

22.What blood cells do you know?

23.What are the functions of the lymph?

24.What is the study of tissues called?

25.What are the main properties of nerve tissue?

26.What types of neurons do you know?

27.What functions do the dendrites perform?

28.What function does the nerve tissue perform?

©ooNOA

Class 18. Control work Ne2.
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