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BBEJAEHUE

Llens nmaHHOTO y4eOHOrO MOCOOHMS — MOATOTOBUTH OaKaldaBpOB K UTCHHIO
OpPUTMHAJIBHOW JHUTEpaTypbl Mo crneuuanbHocTd. IlocoOue cocTtouT U3 aecsTu
YPOKOB,  BKJIIOYAIOIIUX  CJIOBapHBI ~ MHUHUMYM, TEKCT, JIEKCHYECKHE U
rpaMMaTU4YecKhe YIpPaKHEHUS, KOTOPhIe 3aKaHUYMBAIOTCS KOHTPOJBHBIM 3a/laHUEM,
HalpaBJICHHBIM Ha BBISBICHHWE OCTATOYHBIX 3HAHMN CTYJEHTOB U 3aKpeIlICHHE
NpPOHJCHHOTO Marepuaga. B KaXIoM KOHTPOJBHOM 3aJaHUM MpeJiaraloTcs
YIOpaXHEHHs, OTBEUYAIOIME COBPEMEHHBIM CTaHIapTaM OOYy4YeHHUS HMHOCTPAHHOMY
A3bIKY, CIIOCOOCTBYIOIIME Oojee rIyOOKOMY NOHHUMAaHHMIO NpeAMeTa M Pa3BUTHUIO
TBOPYECKOTO BOOOpa)k€HUs. 3aKaHUMBAETCS Yy4dyeOHOE TNOCOOME JBYSA3BIYHBIM
CIIOBapeM TPYIHOM M CIEHUUATbHON JIEKCHKH, C KOTOPOH CTaJKUBAaeTCA CTYJEHT,
paboTas ¢ TeKCTaMU U YIPaKHEHUSIMHU.

OcHOBHOH ymop Ipu padboTe C 3aJaHUAMHU JOJDKEH OBITh ClellaH Ha paboTy ¢
HEa/alTUPOBAHHBIM TEKCTOM. TeKkcThl MoaoOpaHbl TakuM 00pa3oM, 4TOObI J1aTh
IpeICTaBICHUE 00 OCHOBHBIX MOHATHSIX, KOHLEMLHUAX U MPOLIECCax, OTHOCAIIMXCS K
CHELHAIbHOCTU «BHOTEXHOIOTUIY.

3a TEKCTOM CIEIYIOT yHpa)XXHEHHs ABYX BHJIOB. Jlekcuueckue ympakHEHHs
IpU3BaHbl PACIIMPUTh CIOBAPHBIM 3amac CTYIEHTOB, aKTUBU3UPOBATh WMEIOIIUECS
3HAaHUA U HAYYUTh MOP(POJOTUIECKOMY UJICHEHHUIO CIIOB U3y4aeMOT0 SI3bIKa.

['pammaTHUecKHe yIpaKHEHUSI OTPAKArOT BCE TPYAHOCTH, HEOOXOIUMBIE NS
MPABIJIBHOTO MEPEBO/Ia TEXHUIECKUX TEKCTOB B JAHHOM MOCOOWHU M MOCIIEAYIOIIErO
CaMOCTOSITENIbHOTO YTEHHUSI HAyYHO-TEXHUUECKOW juTepaTypsl. Llenpio ynpaxuenui
SBIIIETCS, C OJHON CTOPOHBI, aKTUBU3MPOBATh MPHUOOPETEHHBIC PAHEE 3HAHUS IO
rpaMMaTukKe, TO €CThb Pa3BUTh CIHOCOOHOCTh CTYJAEHTOB BHUAETH TPaMMAaTHYECKUE
SBIICHUSI B TEKCTE M JIETKO MX TMEPEBOANTD; C IPYrOi CTOPOHBI, MPUBIICYh BHUMAHNE
CTYICHTOB K SIBJICHHUSM MHOT'O3HAYHOCTH M MHOTO(QYHKIMOHAJIBbHOCTU OTAEIBHBIX
Haubosiee YMOTpeOsIeMbIX CIIOB, MEPEBOJl KOTOPBIX, KaK IOKa3blBaeT IPAKTHKA,
BBI3BIBAET 3aTPyIHEHUSI.
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UNIT 1
Vocabulary

External environment — BHemHss cpeaa

Permeable — nponwnmaemoii

Boundary — rpanuiia

Framework — ctpykrypa

Gatekeepers — npuBpaTHUKH

Cellular machinery — Tak Ha3pIBaIOT XUMHYECKHUE KOMITOHEHTHI KJICTKH, KOTOPHIC
(YHKIIHOHUPYIOT BMECTE JUIsl PA3IMYHBIX HYX]] KIICTKH

Nonetheless — rem He Menee

Blood serum — ceiBopoTka KpoBu

What Defines a Cell?

Cells are considered the basic units of life in part because they come in discrete and
easily recognizable packages. That's because all cells are surrounded by a structure
called the cell membrane — which, much like the walls of a house, serves as a clear
boundary between the cell's internal and external environments. The cell membrane is
sometimes also referred to as the plasma membrane.

Cell membranes are based on a framework of fat-based molecules
called phospholipids, which physically prevent water-loving, or hydrophilic,
substances from entering or escaping the cell. These membranes are also studded
with proteins that serve various functions. Some of these proteins act as gatekeepers,
determining what substances can and cannot cross the membrane. Others function as
markers, identifying the cell as part of the same organism or as foreign. Still others
work like fasteners, binding cells together so they can function as a unit. Yet other
membrane proteins serve as communicators, sending and receiving signals from
neighboring cells and the environment — whether friendly or alarming.

Within this membrane, a cell's interior environment is water based.
Called cytoplasm, this liquid environment is packed full of cellular machinery and
structural elements. In fact, the concentrations of proteins inside a cell far outnumber
those on the outside — whether the outside is ocean water (as in the case of a single-
celled alga) or blood serum (as in the case of a red blood cell). Although cell
membranes form natural barriers in watery environments, a cell must nonetheless
expend quite a bit of energy to maintain the high concentrations of intracellular
constituents necessary for its survival. Indeed, cells may use as much as 30 percent of
their energy just to maintain the composition of their cytoplasm.



Exercises

1. Choose the correct option from a, b or c.

A plasma membrane is permeable to specific molecules that a cell needs. Transport
proteins in the cell membrane allow for selective passage of specific molecules from
the 1 . Each transport protein is specific to a certain molecule (indicated
by matching colors). Cells are considered the basic units of life in part because they
come in discrete and easily recognizable packages. That’s because all cells are
surrounded by a structure called the cell membrane — which, much like the walls of
a house, serves as a clear boundary between the cells internal and external
environments. The cell membrane is sometimes also referred to as the plasma
2 . Cell membranes are based on a framework of fat-based 3

called phospholipids, which physically prevent water-loving, or hydrophilic,
substances from entering or escaping the cell. These membranes are also studded
with proteins that serve various 4 . Some of these proteins act as
gatekeepers, determining what substances can and cannot cross the membrane.
Others function as markers, identifying the cell as part of the same organism or as
foreign. Still others work like fasteners, binding cells together so they can function as
a unit. Yet other membrane 5 serve as communicators, sending and
receiving signals from neighboring cells and the environment — whether friendly or
alarming.Within this membrane, a cells interior environment is water based.
Called cytoplasm, this liquid environment is packed full of cellular machinery and
structural elements. In fact, the concentrations of proteins inside a cell far outnumber
those on the outside — whether the outside is ocean water (as in the case of a single-
celled alga) or blood serum (as in the case of a red blood cell). Although cell
membranes form natural barriers in watery environments, a cell must nonetheless
expend quite a bit of energy to maintain the high concentrations of intracellular
constituents necessary for its 6 . Indeed, cells may use as much as 30 percent
of their energy just to maintain the composition of their cytoplasm.

1. A.internal environment B. other organisms C. external environment

2. A. membrane B. phospholipids C. boundary
3. A.molecules B. cells C. cytoplasm
4. A. employments B. functions C. abilities
5. A. cell membranes B. proteins C. components



6. A. death B. survival C. development

2. Fill in the gaps and choose the correct definition.

Figure 1: Transport proteins in the cell membrane

1. [ Cytoplasm.
2. [ Phospholipids.
3. [ICell membrane (plasma membrane).

A. Major component of all cell membranes that based molecules.

B. Material within a living cell.

C. Biological barrier that separates the interior of all cells from the outside
environment biological barrier.



UNIT 2
Vocabulary

Cytoplasm — muToriasma

Organelles — opranous

Intracellular organic molecules — BHyTpHKIIETOUHBIC OPraHUYECKHE MOJICKYJIbI
Nucleic acids — HykJIeHHOBBIC KHCIIOTHI

Proteins — mpoTenHsbI

Carbohydrates — yrneBois

Lipids - sxupsr

Deoxyribonucleic acid (DNA) — ne3okcupubdonykiennoBas kuciora (JJHK)
Ribonucleic acid (RNA) — pubonykiennoBas kuciota (PHK)

Replicate the genome — perukanus reHoma

Cell division — nenenue KieTku

Amino acids — aMHHOKHCIIOTHI

Catalytic function — karanutudeckast QyHKIHS

Structural function — ctpykTypHas QyHKITHS

Enzymes — sH3uMbI

Starch — kpaxman

Plasma membrane — ma3Marudeckas MeMOpaHa

Bloodstream — kpoBooOparicHue

Mitochondrion — MuToxoHIpHUH

Energy-producing chemical reactions — xumudeckre peakiiuu 00pa3oBaHHs SHEPTUU

What Other Components Do Cells Have?

As previously mentioned, a cell's cytoplasm is home to numerous functional and
structural elements. These elements exist in the form of molecules and organelles —
picture them as the tools, appliances, and inner rooms of the cell. Major classes of
intracellular organic molecules include nucleic acids, proteins, carbohydrates, and
lipids, all of which are essential to the cell's functions.

Nucleic acids are the molecules that contain and help express a cell's genetic code.
There are two major classes of nucleic acids: deoxyribonucleic acid (DNA) and
ribonucleic acid (RNA). DNA is the molecule that contains all of the information
required to build and maintain the cell; RNA has several roles associated with
expression of the information stored in DNA. Of course, nucleic acids alone aren't
responsible for the preservation and expression of genetic material: Cells also use
proteins to help replicate the genome and accomplish the profound structural changes
that underlie cell division.

Proteins are a second type of intracellular organic molecule. These substances are
made from chains of smaller molecules called amino acids, and they serve a variety
of functions in the cell, both catalytic and structural. For example, proteins called

10



enzymes convert cellular molecules (whether proteins, carbohydrates, lipids, or
nucleic acids) into other forms that might help a cell meet its energy needs, build
support structures, or pump out wastes.

Carbohydrates, the starches and sugars in cells, are another important type of
organic molecule. Simple carbohydrates are used for the cell's immediate energy
demands, whereas complex carbohydrates serve as intracellular energy stores.
Complex carbohydrates are also found on a cell's surface, where they play a crucial
role in cell recognition.

Finally, lipids or fat molecules are components of cell membranes — both the plasma
membrane and various intracellular membranes. They are also involved in energy
storage, as well as relaying signals within cells and from the bloodstream to a cell's
interior.

Some cells also feature orderly arrangements of molecules called organelles. Similar
to the rooms in a house, these structures are partitioned off from the rest of a cell's
interior by their own intracellular membrane. Organelles contain highly technical
equipment required for specific jobs within the cell. One example is the
mitochondrion — commonly known as the cell's "power plant" — which is the
organelle that holds and maintains the machinery involved in energy-producing
chemical reactions.

Exercises

1. Fill in the gaps using words from the box.

Organelles, nucleic acids, lipids, catalytic, ribonucleic acid, bloodstream,
carbohydrates, intercellular organic molecules, proteins, mitochondrion,
deoxyribonucleic acid

As previously mentioned, a cell's cytoplasm is home to numerous functional and

structural elements which are called 1) . Let’s take a look at the major
classes of intracellular organic molecules. 2) are made of amino acids and
they serve structural and 3)  functions. 4) contain a cell’s genetic
code. 5) contains all the information needed to build and maintain the cell, 6)

helps with expression of the information held in 5) 1) (for
example, starch and sugar) are needed for fulfilling cells immediately with energy or
accumulate it in intracellular energy stores. 8) _ are involved in energy storage
too. Also, they relay signals within celland 9) . The other important elements of
acell are 10) | for example, 11) _ that holds and maintains the energy-

producing chemical reactions.
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2. Match the pictures with the names of structures on it.

)/// W

ATOMS MOLECULES ORGANELLES TISSUES

Cell nucleus; chromatin; atoms; arteriole lumen; capillaries; cell body width;
blood vessels; human hair; DNA helix; nucleotides; red blood cells.

3. Fill in the gaps to complete the names of components of a cell.




Revision of UNITS1-2
Crossword

ACross

Down

2. The process by which different kinds of living
organism are believed to have developed from earlier
forms during the history of the earth.

1. The membrane-enclosed organelle found in eukaryotic
cells.

4. A biological molecule consisting of carbon, hydrogen
and oxygen atoms.

3. A complex substance consisting of amino acids.

8. The prokaryotes which have one cell.

5. A double membrane-bound organelle found in all
eukaryotic organisms.

9. A class of lipids that are a major component of all cell
membranes.

6. An organism whose cells have a nucleus and other
organelles enclosed within membranes.

10. A polymeric molecule essential in various biological
roles in coding, decoding, regulation, and expression of
genes.

7. The material within a living cell, excluding the cell
nucleus.

12. Proteins which convert cellular molecules.

11. A molecule that carries the genetic instructions used
in the growth, development, functioning and reproduction
of all known living organisms and many viruses.

13. Unicellular organism without nucleus.

16. Microscopic living organisms, usually one-celled,
that can be found everywhere.

14. A cellular selective barrier.

18. A group of naturally occurring molecules that include
fats, waxes, sterols, fat-soluble vitamins (such as
vitamins A, D, E, and K).

15. A specialized part of a cell having some specific
function; a cell organ.

17. The structural, functional and biological unit of all
organisms.

13




UNIT 3

Vocabulary

DNA — JIHK

Cytoplasm — muTomnasma

Procaryote — npokapuoThl

Bacteria — 6akrepus

Archaea — apxes

Partitioned of — oTroposxeHHbII
Nucles — sapo

Eucaryote — sykapuoTbl

Amoebae — améba

Entities — opranusm

RNA — PHK

Catalytic — karanuTudeckuii

Proteins — 6enxu

Nucleic acid — HykIeHHOBasI KHCIIOTa
Engulfing — mornomenue

Cellular evolution — keTo4Has 3BOITOIHS
Symbiotic — cumOnoTHYECKUI
Chloroplasts — xyoporutacter
Mitochondria — muToxoHIpHs

What Are the Different Categories of Cells?

Rather than grouping cells by their size or shape, scientists typically categorize them
by how their genetic material is packaged. If the DNA within a cell is not separated
from the cytoplasm, then that cell is a prokaryote. All known prokaryotes, such as
bacteria and archaea, are single cells. In contrast, if the DNA is partitioned off in its
own membrane-bound room called the nucleus, then that cell is a eukaryote (see
Fig.1). Some eukaryotes, like amoebae, are free-living, single-celled entities. Other
eukaryotic cells are part of multicellular organisms. For instance, all plants and
animals are made of eukaryotic cells — sometimes even trillions of them.
Researchers hypothesize that all organisms on Earth today originated from a single
cell that existed some 3.5 to 3.8 billion years ago. This original cell was likely little
more than a sack of small organic molecules and RNA-like material that had both
informational and catalytic functions. Over time, the more stable DNA
molecule evolved to take over the information storage function, whereas proteins,
with a greater variety of structures than nucleic acids, took over the catalytic
functions.

14
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A eukaryotic cell (left) and a prokaryotic cell (right)
Fig.1

As described in the previous section, the absence or presence of a nucleus — and
indeed, of all membrane-bound organelles — is important enough to be a defining
feature by which cells are categorized as either prokaryotes or eukaryotes. Scientists
believe that the appearance of self-contained nuclei and other organelles represents a
major advance in the evolution of cells. But where did these structures come from?
More than one billion years ago, some cells "ate" by engulfing objects that floated in
the liquid environment in which they existed. Then, according to some theories of
cellular evolution, one of the early eukaryotic cells engulfed a prokaryote, and
together the two cells formed a symbiotic relationship. In particular, the engulfed cell
began to function as an organelle within the larger eukaryotic cell that consumed it.
Both chloroplasts and mitochondria, which exist in modern eukaryotic cells and still
retain their own genomes, are thought to have arisen in this manner.

Exercises

1. Match words with their definitions.

1) Deoxyribonucleic acid A. RNA

2) Ribonucleic acid B. Symbiotic
3) A microscopic single - celled organism nucleus C. DNA

4) Any organism whose cells have a nucleus D. Eukaryote
5) Rel_ationships that include interaction between two different E. Prokaryote
organisms

1) 2) 3) 4) 5)

15
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2. Write a summary of the text.
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UNIT 4

Vocabulary

Hereditary material — HacinencTBeHHBII MaTepuan
Mitochondria — MuToxoHIpHS

Nucleotide — HykeoTHa

Maintain — mognep>xuBaTh

Double helix — gBoitnas crimpaib

Replicate — perumnupoBatbes (KOUPOBAThH CeOs)
Sequence — noce0BaTeIbHOCTD

Heritage — nacnemue

Genetic disease — reHeTrueckoe 3a00ICBaHHE
Disorder — oTkI0HEHHE

Breast cancer — pak rpyau

Ovarian cancer — pak SSMUHHUKOB

What is DNA?

DNA, or deoxyribonucleic acid, is the hereditary material in humans and almost all
other organisms. Nearly every cell in a person’s body has the same DNA. Most DNA
is located in the cell nucleus (where it is called nuclear DNA), but a small amount of
DNA can also be found in the mitochondria (where it is called mitochondrial DNA or
MtDNA).

The information in DNA is stored as a code made up of four chemical bases: adenine
(A), guanine (G), cytosine (C), and thymine (T). Human DNA consists of about 3
billion bases, and more than 99 percent of those bases are the same in all people. The
order, or sequence, of these bases determines the information available for building
and maintaining an organism, similar to the way in which letters of the alphabet
appear in a certain order to form words and sentences.

DNA bases pair up with each other, A with T and C with G, to form units called base
pairs. Each base is also attached to a sugar molecule and a phosphate molecule.
Together, a base, sugar, and phosphate are called a nucleotide. Nucleotides are
arranged in two long strands that form a spiral called a double helix. The structure of
the double helix is somewhat like a ladder, with the base pairs forming the ladder’s
rungs and the sugar and phosphate molecules forming the vertical sidepieces of the
ladder.

An important property of DNA is that it can replicate, or make copies of itself. Each
strand of DNA in the double helix can serve as a pattern for duplicating the sequence
of bases. This is critical when cells divide because each new cell needs to have an
exact copy of the DNA present in the old cell.

DNA is a double helix formed by base pairs attached to a sugar-phosphate backbone.

17



DNA discovery

DNA was first observed by a German biochemist named FrederichMiescher in 1869.
But for many years, researchers did not realize the importance of this molecule. It
was not until 1953 that James Watson, Francis Crick, Maurice Wilkins and Rosalind
Franklin figured out the structure of DNA — a double helix — which they realized
could carry biological information. Watson, Crick and Wilkins were awarded
the Nobel Prize in Medicine in 1962 "for their discoveries concerning the molecular
structure of nucleic acids and its significance for information transfer in living
material."

DNA testing

Your DNA contains information about your heritage, and can sometimes reveal
whether you're at risk for certain diseases. DNA tests, or genetic tests, are used for a
variety of reasons, including to diagnose genetic disorders, to determine whether a
person is a carrier of a genetic mutation that they could pass on to their children, and
to examine whether a person is at risk for a genetic disease. For instance, mutations
in the BRCA1 and BRCAZ2 genes are known to increase the risk of breast and ovarian
cancer, and analysis of these genes in a genetic test can reveal whether a person has
these mutations.

Genetic test results can show specific features of a person's health, and the tests are
often provided along with genetic counseling to help individuals understand the
results and consequences of the test.

Exercises

1. Translate into Russian.

DNA is the hereditary material in humans and almost all other organisms, which is
located mainly in cell nucleus, but also in mitochondria. DNA is a double helix, each
strand consists of nucleotides. Nucleotides are made of a sugar molecule, a phosphate
molecule and one of four chemical bases: adenine (A), guanine (G), cytosine (C), and
thymine (T). The sequence of the bases determines the information available for
building and maintaining an organism. The important property of DNA is that it can
make copies of itself. It’s important when cells divide because each new cell needs to
have an exact copy of the DNA present in the old cell.

DNA was discovered in 1869 but the importance of this invention was figured out in
1953 when scientists realized that DNA carries biological information. Today DNA
tests may show hidden genetic diseases that could affect your health or pass on your
children.

2. Fill in the gaps.

18
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UNITS

Vocabulary

Acronym — akpoHuM

RNA — PHK

Ribonucleic acid — puboHykIeHHOBas KKCIOTA
Vital — )ku3HeHHO BasKHBIi

Visualize — MBICIIEHHO MPEICTaBUTh ceOe
Spiraling ladder — criupainbhas necTHHIIA
Refer — oTchL1aTh/ OTHOCUTBCS

Vivid picture — spkuii npumMep

Relay — mepenaBaTh

Proper — ny>kHbI¥/ HaJIeKAITUI
Countless — OecurciieHHBIH

Ribosome — pubocoma

Select — BeIOHpaTH

Amino acid — amuHOKHKCI0TA

Stature — pasmep

messenger RNA — matpuunas PHK
transfer RNA — tpancnioptaas PHK
Messenger — mochbUIbHBIN
Protein-creating — npou3BoAIIKAEe TPOTEUH
Fetch — mpuHOCHTH

Referred — Ha3piBaecMbIe

Bases - ocHoBaHus

Adenine - agennn

Guanine - ryanuH

Cytosine - nuTo3uH

Uracil — yparun

Attract — npursrusathb

Contort — CKpUBIATH/ UCKAKATH

What is RNA?

RNA is the acronym for ribonucleic acid. RNA is a vital molecule found in your
cells, and it is necessary for life. Pieces of RNA are used to construct proteins inside
of your body so that new cell growth may take place. When we try to visualize RNA,
the best way to do so is to picture a long, spiraling ladder. If it remained in one piece,
the long, spiraling ladder would be referred to as deoxyribonucleic acid (DNA).
DNA and RNA are actually thought of as 'cousins." Now, if you split the long,
spiraling ladder down the very middle, you have a pretty vivid picture of RNA. While
it is true that RNA exists in various forms, this is its basic structure.

Main Functions of RNA
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There are two main functions of RNA. It assists DNA by serving as a messenger to
relay the proper genetic information to countless numbers of ribosomes in your
body. The other main function of RNA is to select the correct amino acid needed by
each ribosome to build new proteins for your body. While RNA is quite small in
stature, your body could not perform as needed without its proper assistance. Let's
discuss the two most important types of RNA to get a better idea about RNA's
function inside of your body's cells.

Types of RNA

The two most important types of RNA are messenger RNA (mMRNA) and transfer
RNA (tRNA). You can picture the first type, mRNA, as the messenger because that
Is essentially both its name and job. It is responsible for traveling to the ribosomes of
a cell. These are the small protein-creating factories located inside of a cell. The
MRNA carries a genetic message that tells the ribosomes when it is time to create
whatever type of protein that your body needs.

You can picture the second type, tRNA, as the delivery person in a large factory who
fetches the proper item to fulfill an order. Transfer RNA is responsible for selecting
the proper amino acid (one ingredient used to make a protein) to deliver to the
ribosome inside of a cell. After the ribosome receives the proper amino acid from the
tRNA and the genetic information from the mRNA, it may begin making the correct
protein needed by your body.

Components of RNA

The main components of RNA are referred to as bases, which are made from sugar
and phosphate. There are four bases: adenine, guanine, cytosine and uracil.
Although ribonucleic acid is best visualized as a one-sided spiraling ladder, the bases
are quite attracted to one another. This attraction causes RNA to contort its shape into
various forms, which gives the bases the ability to pair together and leave the cell to
perform the essential function that your body requires. The four RNA bases will pair
together as an adenine/uracil pair and a guanine/cytosine pair.

Exercises
1. Choose the correct answer

Where does mMRNA travel to deliver the genetic information needed for constructing
proteins?

Golgiapparatus
Muscles
Ribosomes
DNA
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Which type of RNA is responsible for selecting the proper amino acid to help with
constructing proteins in the cell?

MRNA
KRNA
ZRNA
tRNA

Which of the following is NOT a component of RNA?

Uracil

Thymine
Adenine
Guanine

2. Write a summary of the text.
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Revision of UNITS 3-5

Crossword

Across

Down

3. Name of biochemist who first observed DNA in
1869

1. Nucleotides are arranged in two long strands that
form a spiral called

5. Base that can be found both in DNA and RNA

2. Molecular machine that builds new proteins for
your body

9. Verb, means to make copies of itself

4. Place where mitochondrial DNA can be found

10. Single cell prokaryote

6.Two cells may forma __ relationship

11. Base that pairs with guanine

7.RNAis __ acid

13. Base that can be found only in RNA

8.DNA contains information about your

14. liquid environment of a cell that is full of
cellular machinery and structural elements

12. Organelle that conducts photosynthesis
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UNIT 6

Vocabulary

Protein — 0emok

Amino acid — amuHOKHCII0TA
Adjacent — mpuMbIKarOIHiA

A peptide bond — menrtuaHas cBI3b
Polypeptide — momunenTug

Solid — coup

Hemoglobin — remorio0un
Tendon — cyxoxxuiue

What are Proteins?

Proteins are polymers of amino acids. Though there are hundreds of thousands of
different proteins that exist in nature, they are all made up of different combinations
of amino acids. Proteins are large molecules that may consist of hundreds, or even
thousands, of amino acids. Amino acids all have the general structure (see Fig. 2).

H H O
N |
N—C=—C—0OH
/ l
H .
Fig. 2

The R in the diagram represents a functional group that varies depending on the
specific amino acidin question. For example, R can be simply an H atom, as in
the amino acid glycine, or a more complex organic group. When two amino
acids bond together, the two ends of nearby amino acids (shown in red) are released
and the carbon (called a carboxyl) end of one amino acid bonds to the nitrogen end of
the adjacent one forming a peptide bond, as illustrated in Fig. 3.

H H O Peptide bond
N\ L. M, G
N—C—C / H O
I ol
H R N—=C—=C—0H
/ l
H
Fig. 3

Purpose of proteins
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When many amino acids bond together to create long chains, the structure is called
a protein (it is also called a polypeptide because it contains many peptide bonds).
Proteins serve two broad purposes in the human body:

Structural proteins form most of the solid material in the human body. For example,
the structural proteins keratin and collagen are the main component of your hair,
muscles, tendons and skin.

Functional proteins help carry out activities and functions in the human body. For
example, hemoglobin is a functional protein that occurs in the red blood cells and
helps to transport oxygen in the body. Myosin is a protein that occurs in muscle tissue
and is responsible for the ability of muscles to contract. Insulin is a functional protein
that helps regulate the storage of the sugarglucose in the human body. A subclass of
the functional proteins is the group of polypeptides referred to as enzymes. Enzymes
help to carry out specific chemical reactions in the body. For example, amylase is an
enzyme that occurs both in human saliva and in the intestines that helps to break
apart the glucose-glucose bonds in the carbohydrate starch, thus allowing your body
to absorb the glucose and use it for energy.

There are an estimated 100,000 different proteins in the human body alone, and each
of them is made up of a combination of different combinations of only 20
amino acids. Each protein has a different structure and performs a different function
in the body. When we eat protein-containing foods (such as meat, fish, beans, eggs,
cheese, etc.) the polypeptide chains are generally broken down in the digestive tract
and the individual amino acids are absorbed into our bodies. These amino acidsare
then recombined into proteins specific to each individual person in
a process called protein synthesis.

Job-specific aspects of protein structure

In order to carry out these very precise jobs in the body, each individual protein has
to be unique and specific to the job in question. Four aspects of a protein's structure
are specific to the job the protein does in the body.

Primary Structure (1°): The first aspect of a protein's structure is called the primary
structure (1°). The primary structure of a protein is the sequence of amino acids in
the protein. The number of amino acids in a protein can vary from the hundreds to the
thousands, and the sequence in which those 20 different amino acids just mentioned
occur (obviously one amino acid can occur in a protein many times) is specific to the
individual protein, just as the sequence of numbers in your phone number is specific
to your phone.

Secondary Structure (2°): The secondary structure (2°) of a protein is defined by
the way the long strands of amino acids coil about themselves. Just as a phone cord
wraps around itself to form a coil, a protein will also wrap around itself, and the
degree and tightness of the coil is specific to the protein in question.

Tertiary Structure (3°): Once a protein is coiled, the protein will begin to fold onto
itself (similar to the way a phone cord tangles around itself); this folding is specific to
the protein's function and is called the protein's tertiary structure (3°).
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Quaternary Structure (4°): Some proteins have an additional layer of structure in
which multiple polypeptides, each folded in their own way, come together to form a
larger functional unit. This is called the quaternary structure (4°). These large multi-
subunit proteins show great complexity due to the unique contributions of each
polypeptide. Some examples of proteins with quaternary structure are hemoglobin
and antibodies, both of which are made of four separate polypeptides.

Exercises

1. Unshuffle the word and make up definition (The first and the last letter
are on the right places).

Hielogbomn
Ptrieon
Mioysn
linulsn
Eymzne
Pplpteyidoe

2. Define and describe the structures.

C c C
7 N n
H-N c=0
N\ 7
C=0+++*H~N
N 7
< c
7/ o
N=H++++0=C .
7/ \ .
o=C N-H .
N 7/
C C :
7 N -
H-N C=0 H
N 7 1
C=0++++H~-N N
N ' 7
< < C
4 N\ \
N=He+++0=C C
I N\ 1]
o=C N-H o
\ / .
c c
7/ N
H~=N c=0
N 7
C=0++++H~-N
N 7
< ol
ré N\
N=H=++ OOIC\
o=C N-H H
N\ 7/ 1
C < N
Beta sheet
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Amino acids

4)

3)
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UNIT 7

Vocabulary

Carbohydrates — yrinesoabt

Carbon — yriepon

Hydrogen — Bomopon

Oxygen —kucmopon

Bond together — cBs3bIBaTHCS BMECTE
Ratio — cooTHOIICHHE

Obtain — mosrygaTs

In reverse — B 0OpaTHOM MOpsJIKE

Storage system — HakaruBaromias cucremMa
Glucose molecules — riroko3a
Monosaccharide — monocaxapun
Disaccharide — qucaxapun

Polysaccharide — monucaxapun

Starch — kpaxman

Saliva — cirrona

Intestines — kuIeYHUK

Liver — meueHs

Two-dimensional structure — tBymepHast CTpyKTypa
Fiber — kietuatka

Be digested — ObITh IEpEBapEHHBIM
Digestive tract — nuieBapuTEeIbHBIN TPAKT
Stiff — sxecTkwmii

What are Carbohydrates?

Carbohydrates are the main energy source for the human body. Chemically,
carbohydrates  are organic moleculesin ~ which  carbon,  hydrogen, and
oxygen bond together in the ratio: Cy(H,0),, where x and y are whole numbers that
differ depending on the specific carbohydrate to which we are referring. Animals
(including humans) break down carbohydrates during the process of metabolism to
release energy. For example, the chemical metabolism of the sugar glucose is shown
below:

C6H1206 + 6 02 - O C02 + 6 HZO + energy

Animals obtain carbohydrates by eating foods that contain them, for example
potatoes, rice, breads, and so on. These carbohydrates are manufactured by plants
during the process of photosynthesis. Plants harvest energy from sunlight to run
the reaction just described in reverse:
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6CO, +6H0 + (( Ho8Y,  — CeHi206 + 60,
A potato, for example, IS primarily a chemical
storage system containing glucose molecules manufactured during photosynthesis. In
a potato, however, those glucose molecules are bound together in a long chain. As it
turns out, there are two types of carbohydrates, the simple sugarsand those
carbohydrates that are made of long chains of sugars - the complex carbohydrates.

Simple sugars

All carbohydrates are made up of units of sugar (also called saccharide units).
Carbohydrates that contain only one sugar unit (monosaccharides) or two sugar units
(disaccharides) are referred to as simple sugars. Simple sugars are sweet in taste and
are broken down quickly in the body to release energy. Two of the most common
monosaccharides are glucose and fructose. Glucose is the primary form of sugar
stored in the human body for energy. Fructose is the main sugar found in most fruits.
Both glucose and fructose (Fig. 4a and 4b) have the same
chemical formula (CgH1,0g); however, they have different structures, as shown (note:
the carbon atoms that sit in the "corners" of the rings are not labeled):

CH,OH

CH,OH o CH,OH

OH H

Fig. 4a- glucose Fig. 4b- fructose

Disaccharides have two sugar units bonded together. For example, common table
sugar is sucrose, a disaccharide that consists of a glucose unit bonded to a fructose
unit:

CH,OH

Fig. 5 —sucrose
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Complex carbohydrates

Complex carbohydrates are polymers of the simple sugars. In other words, the
complex carbohydrates are long chains of simple sugar units bonded together (for this
reason the complex carbohydrates are often referred to as polysaccharides). The
potato we discussed earlier actually contains the complex carbohydrate starch. Starch
is a polymer of the monosaccharide glucose.

CH,OH

Fig. 6 — starch

Starch is the principal polysaccharide used by plants to store glucose for later use
as energy. Plants often store starch in seeds or other specialized organs; for example,
common sources of starch include rice, beans, wheat, corn, potatoes, and so on.
When humans eat starch, an enzyme that occurs in saliva and in the intestines called
amylase breaks the bonds between the repeating glucose units, thus allowing
the sugar to be absorbed into the bloodstream. Once absorbed into the bloodstream,
the human body distributes glucose to the areas where it is needed for energy or
stores it as its own special polymer — glycogen.

Glycogen, another polymer of glucose, is the polysaccharide used by animals to
store energy. Excess glucose is bonded together to form glycogen molecules, which
the animal stores in the liver and muscle tissue as an "instant" source of energy. Both
starch and glycogen are polymers of glucose; however, starch is a long, straight chain
of glucose units, whereas glycogen is a branched chain of glucose units, as seen
below:

HOCH, HOCH, CH, HOCH,
l o l—-o I o I—-o
I I I l
OH OH OH OH

Figure 7 — glycogen
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Another important polysaccharide is cellulose. Cellulose is yet a third polymer of the
monosaccharide glucose. Cellulose differs from starch and glycogen because the
glucose units form a two-dimensional structure, with hydrogen bonds holding
together nearby polymers, thus giving the molecule added stability (Fig. 8).
Cellulose, also known as plant fiber, cannot be digested by human beings, therefore
cellulose passes through the digestive tract without being absorbed into the body.
Some animals, such as cows and termites, contain bacteria in their digestive tract that
help them to digest cellulose. Cellulose is a relatively stiff material, and in plants it is
used as a structural molecule to add support to the leaves, stem, and other plant parts.
Despite the fact that it cannot be used as an energy source in most animals, cellulose
fiber is essential in the diet because it helps exercise the digestive track and keep it
clean and healthy.

CH,OH CH,OH

&Y 0@7 Q

CH, OH CH, OH

Figure 8 —cellulose

Exercises

1. Do you think these statements are true or false? Why?

Monosaccharides contain two sugar units, disaccharides contain one sugar unit.
Glucose and fructose have different chemical formula.

Complex carbohydrates are long chains of simple sugar units bonded together.
Starch is a polymer of glucose, glycogen is a polymer of fructose.

Fiber can be digested by humans, but it’s harmful for human’s digestive tract.
Cellulose is a two-dimensional structure.

I [ B
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UNITS8

Vocabulary

Fats — supsl

Insoluble — HepacTBopuMBIii

Consumption — motpe6iieHue

Fat reserves — 3amacel xupa

Hormones — ropmoHsb1

Lipids — mumumasr

Saturated Fats — HacbIIeHHBIE )KUPBI

Liquid — sxunkocTh

Bond — cBsi3b

Monounsaturated fats — MOHOHEHACBIIIICHHBIE JKHPBI

What are Fats?

Fats are a subgroup of compounds known as lipids that are found in the body and
have the general property of being hydrophobic (meaning they are insoluble in
water). Fats are also known as triglycerides, molecules made from the combination of
one molecule of glycerol with three fatty acids.

H 0
H I Il
| H=C=0-—C—R
H—C —OH ’ o)
[ ﬁ [
H=—C—O0H 3 * H=C—=0—C—FR?
| * HO— C -
o]
H=C—0H ’ I
' H=C—0—C—R
H [
H
Glycerol 3 Fatty Acids Fat (triglyceride)
Fig. 9

The main purpose of fats in the body is to serve as a storage system and reserve
supply of energy. During periods of low food consumption, fat reserves in the body
can be mobilized and broken down to release energy. Fats serve as an insulation
material to allow body heat to be conserved and fats line and protect delicate internal
organs from physical damage. Fats in the diet can be converted to other lipids that
serve as the main structural material in the membranes surrounding our cells. Fats are
also used in the manufacture of some steroids and hormones that help regulate proper
growth and maintenance of tissue in the body.

Fats can be classified as either saturated or unsaturated depending on the structure of
the long carbon-carbon chains in the fatty acids (the R's in Fig. 9).

Saturated Fats: Fats that contain no double bonds in their fatty acid chains are
referred to as saturated fats. These fats tend to be solid at room temperature, such as
butter or animal fat. The consumption of saturated fats carries some health risks in
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that they have been linked to arteriosclerosis (hardening of the arteries) and heart
disease.

Unsaturated Fats: Unsaturated fats contain some number of double bonds in their
structure. These fats are generally liquid at room temperature (fats that are liquid at
room temperature are referred to as oils). Unsaturated fats can be either
polyunsaturated (many double bonds) or monounsaturated fats (one or few double
bonds). Recent research suggests that the healthiest of the fats in the human diet are
the monounsaturated fats, such as olive oil and canola oil, because they appear to be
beneficial in the fight against heart disease.
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Exercises
1. Find all the words mentioned in the Word List

RGECMSPSDNCL
FCLNSGUVCUAF
MPEUEAANFTRA
ERHLCRUNRRBT
TOHOLIGFUIOS
ATNARUNYCEHD
BEVDCMLETNYN
OIDZHIOOOTDA
LNJBONDNSSRR
| SGLUCOSEEAG
SOSRLIPIDSTE
MXVGTPOLIMER

CARBOHYDRATE NUTRIENTS HORMONES GLUCINE ACIDS
METABOLISM PROTEINS POLIMER LIPIDS FATS
CELLULOSE FRUCTOSE GLUCOSE ENERGY BOND

34



UNIT 9

Vocabulary

Ultimately — B xoneunom cuere

Trace back — ycTaHOBHTB CBSI3b

Fertilized egg — orutomoTBOpeHHas SHICKIICTKA
Makeup — cocTosTh u3

Pool — myn

Stem cell — cTBonoBas kierka

Embryo — smG6puon

Specialized — cnenman3upoBaHHbIE
Differentiated — nuddepenupoBanubie
Decade — nekana, nepuon B 10 jet

Gradually — mocteneHHO

Decipher — pacuugpoBsiBaTh

Replicate — permnupoBaThCst

Property — cBoiicTBo

Appealing — npuBIeKaTeIbHBIHI

Seek — uckathb, cTpeMuTHCS

Treatment — neuenue
Damaged-noBpeKaeHHBIIH

Embryonic stem cells — smOpuoHanbHBIE CTBOJIOBBIC KIICTKH
Derive — u3Biekath

Adult stem cells — B3pociible CTBOJIOBBIC KICTKH
Tissue — TkaHb

Umbilical cord blood — nynosunHas kpoBb
Placenta — nauenra

Incurable — HenzaeunMBbIit

Insulin-producing — nmpoayIupyoImue HHCYJINH
Pancreas — mopxenryqouHas Jkeesa

Merely — Tonbko

Alleviate — cmsaruars

What is a stem cell?

Ultimately, every cell in the human body can be traced back to a fertilized egg that
came into existence from the union of egg and sperm. But the body is made up of
over 200 different types of cells, not just one. All of these cell types come from a
pool of stem cells in the early embryo. During early development, as well as later in
life, various types of stem cells give rise to the specialized or differentiated cells that
carry out the specific functions of the body, such as skin, blood, muscle and nerve
cells.

35



Over the past two decades, scientists have been gradually deciphering the processes
by which unspecialized stem cells become the many specialized cell types in the
body. Stem cells can replicate themselves or produce specialized cell types. This
property makes stem cells appealing for scientists seeking to create medical
treatments that replace lost or damaged cells.

Types of stem cells

Stem cells are found in all of us, from the early stages of human development to the
end of life. All stem cells may prove useful for medical research, but each of the
different types has both promise and limitations. Embryonic stem cells, which can be
derived from a very early stage in human development, have the potential to produce
all of the body’s cell types. Adult stem cells, which are found in certain tissues in
fully developed humans, from babies to adults, may be limited to producing only
certain types of specialized cells. Recently, scientists have also identified stem cells
in umbilical cord blood and the placenta that can give rise to the various types of
blood cells.

Why stem cell research is being pursued?

Right now, only a few diseases are treatable with stem cell therapies because
scientists can only regenerate a few types of tissues. However, the success of the
most established stem cell-based therapies — blood and skin transplants — gives hope
that someday stem cells will allow scientists to develop therapies for a variety of
diseases previously thought to be incurable. Many major diseases are caused by the
loss of the insulin-producing cells of the pancreas, and its treatment is limited to
merely alleviating the symptoms. Finding a cure for such diseases would be much
easier if scientists could simply re-grow the missing or damaged cells and implant
them into patients.

Exercises
1. Look at the picture and write the processes shown
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What is a stem cell? \)/’

|
A single cell that can \ J y

Find mistakes in the following statements and correct them.

Stem cells can’t be found in the body of a newborn baby.

Every stem cell initially has its own function in body which can’t be changed.
Scientists are not interested in stem cell — based therapies as they are not
promising.

There are 3 types of stem cells: embryonic, adult and senile.

Today scientists haven’t found yet any appliance of stem cells in medicine.
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Revision of UNITS 6-9

Crossword

2
H B
ANEEEEEE
H B B
dANEEEENEE
H B

da 3 B

Down

ACross

3. Polymer of glucose which is the polysaccharide used
by animals to store energy

1. Carbohydrates that are polymers of the simple sugars
are called

5. Type of stem cells which can be derived from a very
early stage in human development

2. Polymer of the monosaccharide glucose which is also
known as plant fiber and cannot be digested by human
beings

8. Protein structure that reminds phone cord

4. Primary form of sugar stored in the human body for
energy

11. Polymer of amino acids

6. Structural protein, the main component of your hair

7. Functional protein that occurs in the red
blood cells and helps to transport oxygen in the body

9. In a potato glucose molecules are bound together in a
long

10. Fats that contain no double bonds in their fatty acid
chains

12. Organ which produces insulin

38



http://www.visionlearning.org/en/glossary/view/polymer/pop
http://www.visionlearning.org/en/glossary/view/glucose/pop
http://www.visionlearning.org/en/glossary/view/energy/pop
http://www.visionlearning.org/en/glossary/view/polymer/pop
http://www.visionlearning.org/en/glossary/view/sugar/pop
http://www.visionlearning.org/en/glossary/view/polymer/pop
http://www.visionlearning.org/en/glossary/view/glucose/pop
http://www.visionlearning.com/en/glossary/view/polymer/pop
http://www.visionlearning.com/en/glossary/view/acid/pop
http://www.visionlearning.com/en/glossary/view/cell/pop
http://www.visionlearning.com/en/glossary/view/bond/pop

UNIT 10
Vocabulary

Niche — xurira

Step out — BeIiiTH

Whirlwind — Buxpb

Breeding — cenekuus

Traits — uepthr

Slaughtering — mpou3BoacTBO
Enhancement — noBeienue
Bioluminescent — OroOIIOMUHECLIEHTHBINA
To resign in disgrace —yiTu B OTCTaBKy € I030pOM
Gelding — mepun

Transgenic pigs — TpaHCTCHHbBIC CBUHBU
Gestated — BbIHOIIICHHBIH

Pass down through —nipoiitu yepe3

Ganglia — HepBHBIH y3e

Moth — moTbLIEK

Pupa stage — craaust KyKOJIKH

Warehouse — cknan

Body fluids — sxuakocTu opranuzma

Saliva — cirona

Consequences — mociIeICTBUS

Organic parent — opraHiuecKue POIUTEIIN
Artificial genome — nckyccTBEHHBIN TEHOM
Hemispheres — nmonymapus

Maze — naGupuHT

Owl — coBa

Prosthetic arm — npoTte3 pyku

Rat neurons — HelpoHbBI KPBICHI

Integrated chip — unterpanbpHas Mukpocxema
Lamprey eel brain — Mo3r Mmunoru
Full-intact — momHOCTBIO HEMTOBPEXK NIEHHBIH
Nutrient medium — nurarenbHas cpeia
Cart — Tenexka

Sole processor — eAMHCTBEHHBIM POIIECCOPOM

TED Talk

Find a TED talk by Paul Root Wolpe “It’s Time to Question Bio-Engineering”, watch
it and do the following exercises.
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Exercises

Answer the following questions in order to check your understanding.

Which three stages of evolution did the speaker mention?

What are the examples of intentionally - designed creatures?

What animalsarehybrids?

From which organisms the bioluminescent genes were taken out?

What two creatures were created to save endangered species?

How did the monkey manage a prosthetic arm?

For what it is necessary to grow skin that is less immunoreactive to human
skin?

How is the DNA synthesis carried out?

Choose one statement. Debate if it’s right or not.

Experimenting on animals is ethical.

Eating genetically modified products is fine.

Cloning animals in order to save the endangered species is useless idea.
The increase of biotechnological opportunities may lead to degradation of
human as specie.
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VOCABULARY
A

Acronym — akpoHUM

Adenine — anesun

Adjacent — npuMbIKarOIIHiA

Adult stem cells — B3pocibie cTBOJIOBBIC KIICTKH
Alleviate — cmsruatsb

Amino acid — amuHOKHCII0TA

Amoebae — améba

Appealing — npuBnekaTeIbHBIN

Archaea — apxes

Artificial genome — rckyccTBEHHBII TeHOM
Attract — npuTsaruBaTth

B

Bacteria — 0akrepus

Bases — ocHoBaHus

Be digested — ObITh IEpEeBapeHHBIM
Bioluminescent — OroIOMUHECIIEHTHBIN
Blood serum — ceiBopoTka KpoBu
Blood stream — xpoBooOparicHue
Body fluids — sxuakocTu opranuzma
Bond — cBsi3b

Bond together — cBsi3piBaThCS BMECTE
Boundary — rpanuiia

Breast cancer — pak rpyau

Breeding — cenexuus

C

Carbohydrates — yrnesoabt

Carbon — yrnepon

Cart — Tenexka

Catalytic — xatanuTHyecKkui

Catalytic function — karanutudeckast QyHKIHS

Cell division — nenenne kieTku

Cellular evolution — xirerounas 3BoJIFOLHUA

Cellular machinery — tak Ha3pIBarOT XUMHUYECKHUE KOMITOHEHTHI KJIETKH, KOTOPbIC
(YHKIIMOHUPYIOT BMECTE IS PA3IUYHBIX HYXI KJICTKH
Chloroplasts — xmoporiacTer

Consequences — mocie1cTBUS
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Consumption — motpe0iieHue
Contort — uCKpuBIATH/ UCKAXKATh
Countless — 6ecuncneHHbI#
Cytoplasm — muToriasma
Cytosine —uTo3uH

D

Damaged — moBpex1eHHBII

Decade — nekana, nepuon B 10 jer
Decipher — pacmmdpoBsiBaTh
Deoxyribonucleicacid (DNA) - ne3oxcupudonykienHoBas kuciota (JITHK)
Derive — u3BnekaTh

Differentiated — nuddepeniupoBaHHbic
Digestivetract —muieBapuTEIbHBIA TPAKT
Disaccharide — qucaxapun

Disorder — oTkI0HEHHE

DNA — JIHK

Doublehelix — nBo¥iHas crimpanib

E

Embryo — sm6puon

Embryonic stem cells — smOpuoHanbHBIC CTBOJIOBBIC KICTKH

Energy-producing chemical reactions — xumuueckue peakiiuu 00pa3oBaHUs YHEPTHH
Engulfing — mornomenue

Enhancement — noBeIieHue

Entities — opranusm

Enzymes — sH3umbI

Eucaryote — sykapuoTsi

Externalenvironment — BHemHss cpena

F

Fat reserves — 3amacel xupa

Fats — sxupsr

Fertilized egg — ommotoTBOpeHHas sSiIICKIETKA
Fetch — mpuHOCHTH

Fiber — keruyarka

Framework — ctpykrypa

Full-intact — moaHOCTHIO HEMTOBPEXK ICHHBIN
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G

Ganglia — nepBHBIH y3eI

Gatekeepers — npuBpaTHHUKH

Gelding — mepun

Geneticdisease — remernyeckoe 3a00J€BaHUE
Gestated — BeIHOIIEHHBIH

Glucosemolecules — rimroko3a

Gradually — mocTenenso

Guanine — ryanuH

H

Hemispheres — nonymapus

Hemoglobin — remorino6un

Hereditarymaterial — HacnencTBeHHBIN MaTepuat
Heritage — Hacnenue

Hormones — ropmoHsbl

Hydrogen — Boopon

Inreverse — B o6paTHOM HOpsIIKE

Incurable — HenzaeUNMBIiA

Insoluble — HepacTBOpuMBIii

Insulin-producing — npoayupyromme HHCYJINH

Integrated chip — unterpanbpHas MuKpocxema

Intestines — kurreyHUK

Intracellular organic molecules — BHyTpuKIIeTOUHBIC OPTaHUYECKUE MOJICKYJIbI

L

Lampreyeel brain — mo3r munorn
Lipids — sxkupwl, JTUmuIb!

Liquid — »xunkocTh

Liver — meueHs

M

Maintain- moaaep>xuBath
Makeup — cocTosiTh u3
Maze — naGupuHT
Merely — TosbK0
Messenger — mochUTbHBIN
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Messenger RNA — marpuunas PHK

Mitochondria — muToxoHpHs

Monosaccharide — monocaxapun

Monounsaturated fats — MOHOHEHACHIIIICHHBIE JKUPBI
Moth — motsLIEK

N

Niche — auma

Nonetheless — Tem He menee
Nucleicacid — mHykienHOBas KHCIIOTa
Nucleotide — HykIeoTHA

Nucleus — siapo

Nutrientmedium — nurarenpHas cpeaa

O

Obtain — mosryyaThb

Organelles — opranou bl

Organicparent — opraHu4YecKHe POAUTEIH
Ovariancancer — pax sSITYHUKOB

Owl — coBa

Oxygen — xucIopoa

P

Pancreas — mopkenryqouHas Jkees3a
Partitioned of — oTroposxeHHbI

Pass down through — nipoiitu uepes
Peptide bond — nenTuaHas CBA3b
Permeable — nmponuiiaemoit

Placenta — naenra

Plasma membrane — miasmarudeckass MemMOpaHa
Polypeptide — momumnentug

Polysaccharide — monucaxapun

Pool — yn

Procaryote — mpokapuoThbl

Proper — Hy>xHBI#/ HaJICKAIIHIA

Property — cBoiicTBo

Prosthetic arm — npoTte3 pyku

Protein — 6eok, mpoTenH

Protein-creating — npousBoAIIKe IPOTEUH
Pupa stage — craausi KyKOJIKH
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R

Rat neurons — HeHpPOHBI KPBICHI

Ratio — cooTHOIICHHE

Refer — oTchL1aTh/ OTHOCUTBCS

Referredtoas — Ha3siBaeMbIe

Relay — nepeaaBath

Replicate — perumnupoBaThest (KOUPOBATH ce0s1)
Replicate the genome —pemmkanus reaoma
Resign in disgrace — yiiTu B OTCTaBKY C II030POM
Ribonucleic acid (RNA) —pubonykiennoBas kuciora (PHK)
Ribosome — pu6ocoma

RNA — PHK

S

Saliva — ciirona

SaturatedFats — HachIIIEHHBIE KUPbI

Seek — rickaTh, CTPEMHUTHCS

Select — BeIOMpaTH

Sequence — mocue0BaTeIbHOCTh
Slaughtering — mpou3BoaCcTBO

Sole processor — e IMHCTBEHHBIM POIIECCOPOM
Solid — conp

Specialized — cnierman3upoBaHHbBIC
Spiralin gladder — criupanibHas nectHuIA
Starch — kpaxman

Stature — pazmep

Stemcell — cTBomoBas kieTka

Stepout — BeriiTH

Stiff — sxecTkmi

Storage system — HakariMBaroIias cuctrema
Structural function — ctpyktypHast QyHKIHUS
Symbiotic — cumMOHOTHYECKHIA

T

Tendon — cyxoxxuiue

Tissue — TkaHb

Traceback — yctaHoBUTH CBSI3b

Traits — uepTsI

Transfer RNA — tpancrioptaas PHK
Transgenic pigs — TpaHCTeHHBIE CBUHBI
Treatment — neuenue
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Two-dimensional structure — nBymepHast CTpyKTypa
U

Ultimately — B xoneunom cuere

Umbilicalcor dblood — nymoBunHast KpoBb

Uracil — yparun

\/

Visualize — MBICIIEHHO TIPEICTaBUTh ceOe

Vital — )kn3HeHHO BasKHBIH

Vividpicture — sipkwmii mpuMep

w

Warehouse — cxnan
Whirlwind — Buxpb
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KEYS

UNIT 1

Task 1: 1- C; 2- A; 3- A; 4- B; 5- B; 6- B.

Task 2: 1-B; 2-A; 3-C. 1% frame- Phospholipids; 2™ - Cell membrane; 3"-
Cytoplasm.

UNIT2

Task 1: 1-intercellular organic molecules; 2- proteins; 3- catalytic; 4- nucleic acids;
5- deoxyribonucleic acid; 6- ribonucleic acid; 7- carbohydrates; 8- lipids; 9-
bloodstream;

10- organelles; 11- mitochondrion.

Task 2: 1-nucleotides; 2-chromatin; 3-cell body width; 4-arteriole lumen; 5- human
hair; 6-atoms; 7-DNA helix; 8- cell nucleus; 9- red blood cell; 10- capillaries; 11-
blood vessels.

Task 3: 15%- proteins; 4%- small molecules; 6%- RNA; 2%- Phospholipids; 1%-
DNA; 2%- Polysaccharides.

RevisionCrossword

Answers
ACross: Down:
2. evolution 1. nucleus

4. carbohydrates 3. protein

8. archaea 5. mitochondrion
9. phospholipids 6. eukaryote

10. RNA 7. cytoplasm

12. enzymes 11. DNA

13. prokaryote  16. bacteria

14. membrane  18. lipids

15. organelles

17. cell

UNIT 3
Task 1: CAEDB
Task 2: Summary

UNIT 4
Task 1:
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JIHK-3T0 reHetndeckuii mMarepuall 4eJOBEKAa M MOYTH BCEX JPYTMX OPTraHU3MOB,
KOTOPBIN COAEPKHUTCS B OCHOBHOM B SIJIpE KIJIETKH, a Takxke B MUTOXOHapusix. JJHK-
ATO JBOWHAsS CIMpPab, KaXAas eb KOTOPOHM COCTOUT U3 HYKJIEOTH10B. HykieoTu bl
00pa3yroTcs U3 MOJICKYJBI caxapuaa, octaTka (HocOpHON KHUCIOTBI M a30THCTHIX
OCHOBAaHUWM: aJIcHWHA, T'yaHWHa, TUMHUHA, LUTO3WHA. [loCiIemoBaTEIbHOCTh ASTHUX
OCHOBaHUM ompeaenseT UHPOPMAIMIO, HEOOXOIUMYIO i1 o0Opa3oBaHUS U
NoAJepKaHusl opraHu3Ma. BaxkHbeiM cBoilcTBoM sBisiercss To, uto JIHK moxer
CO3/1aBaTh CBOU KOMHUHU. DTO BaXXHO MpPHU JEJIECHUU KIETOK, MOTOMY YTO B KaXKIOU
HOBOM KJIeTKe JoJDKHA ObITh TouHas konus JJIHK, nHaxonuBielicst B cTapoil KIeTKe.

JIHK Obuta otkpeiTa B 1869 romy, HO BaKHOCTh 3TOrO OTKPBITHS NOHsUIM B 1953
roqy, korga yueHele BbuicHWIM, uyTo JIHK Hecer B cebe Ouonornueckyro
uHpopmanuto. Cerogus JIHK-tectupoBaHusi MO3BOJSAIOT OOHApYXKHUTh CKPBITHIE
reHeTUYEeCKue O0JIE3HU, KOTOPbIE MOTYT BJIMATH Ha 310pPOBbE WM MEpeAaBaThCs MO
HACJIEICTBY TIOTOMKAaM.

Task 2: 1- thymine; 2- adenine; 3- base pairs; 4- guanine; 5- cytosine; 6- sugar
phosphate backbone

UNIT5
Task 1: 1- Ribosomes; 2- tRNA; 3- Thymine
Tast 2: Summary

REVISION

ACross Down

3. Frederich 1. doublehelix
5. adenine 2. ribosome

9. replicate 4. mitochondria
10. bacteria 6. symbiotic
11. cytosine 7. ribonucleic
13. uracil 8. heritage

14. cytoplasm 12. chloroplast

UNIT 6

Task 1: 1-Hemoglobin; 2-Protein; 3- Myosin; 4-Insulin; 5- Enzyme; 6- Polypeptide.
(Definitions: 1) functional protein that occurs in the red blood cells and helps to
transport oxygen in the body; 2) polymer of amino acids; 3) protein that occurs in
muscle tissue and it’s responsible for the ability of muscles to contract; 4)functional
protein that helps regulate the storage of the sugar glucose in the body; 5) helps to
carry out specific chemical reactions; 6) the structure of many amino acids bonded
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together, which contains many peptide bonds)

Task 2: 1-Secondary Structure; 2- Quaternary Structure; 3-Tertiary Structure; 4-
Primary Structure.

UNIT 7
Task 1: 1- False; 2-False; 3-True; 4-False (Glycogen is a polymer of fructose too); 5-
False; 6-True.

UNIT 9

Task 1: 1 —replicate itself; 2 — differentiate into many cell types

Task 2: 1 - Stem cells can be found in the body of a newborn baby; 2- Every stem
cell initially has its own function in body which can’t be changed. 3 - Scientists seek
to create medical treatments that replace lost or damaged cells; 4 - There are 2 types
of stem cells: embryonic, and adult; 5 - Today scientists use stem cells for blood and
skin transplants.

REVISION

Down: AcCross:
3. glycogen 1. complex
5. embryonic 2. cellulose
8. secondary 4. glucose
11. protein 6. keratin
7. hemoglobin
9. chain
10. saturated
12. pancreas
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' VHUBEPCUTET UTMO

Muccus YHUBCPCUTCTA - IrcHepanuAa IMEPCIOBBIX 3HaHHﬁ, BHCAPCHHUC
HMHHOBAIIMOHHBIX p8.3pa60TOK )41 IMIOATIOTOBKA JJIMTHBIX KaJdpOB, CITOCOOHBIX
I[CﬁCTBOB&TL B YCIOBHAX 6I>ICTpO MCHAIOHMICTOCA MHpAa H oOecrneynBaTh
OIICPCIKAIOIICC PAa3BUTUC HAYKH, TEXHOJIOTUN U APYyTrux obOnacrei JIIs1 COI[GﬁCTBPIH
PCHICHUIO aKTYaJIbHBIX 3a1a4.

KA®EOPA MHOCTPAHHbIX A3bIKOB

OObeMHEHHAS kadenpa MHOCTPAHHBIX SI3BIKOB, SABJIAIOIIASCS
nonpaszaenenueM HMucturyra Mexaynaponnoro Passutus u IlaptaepctBa, ¢ 2015
roja IOJy4Yusia BO3MOXKHOCTh - B YaCTHOCTH, B pamkax mporpammbel 5-100 -
peanu3oBaTh MPOrpaMMbl KOMMYHMKAaTMBHOIO Kypca aHIVIMMCKOTO  SI3BIKA.
KonnuecTBo yacoB, npeaycMOTPEHHOE JUIsl U3YYEHHUS] MHOCTPAHHBIX SI3bIKOB, OBLIO
YBEJIIMYEHO B HECKOJIBKO pPa3, MacCOBO BHEIPSIOTCS COBPEMEHHbIE Yy4eOHBIE
Mmatepuansl U ocobus. B 2014-2015 yuyeGHOM romy mpoiiecc 3aTpOHYI TOJIBKO P
dakyneretoB, a B 2015-2016 pacnpocTpaHmics yke Ha BCEX CTYACHTOB
OakayiaBpuara.

CTyeHTbl TOJyYUSIM BO3MOXKHOCTh M3y4aTh AHIJIMICKUN S3bIK B OOJBLIOM
o0beME U 1O CcaMblM [POJABUHYTHIM METOAMKAM. OTO HOTpeOOBaio OT
OpenojaBareyieid  JONOJHUTEIBHONM  NOAIOTOBKM M IEPENOATOTOBKM  IIO
KOMMYHUKaTHUBHBIM MeTOJMKaM. B pe3ynbrare kadenpa BblllIa Ha HOBBIM YPOBEHb
o0pa30BaTeNbHON JAEATETbHOCTH, KOTOpas OXBaTbIBAET HE TOJIBKO CTYACHTOB
OakanaBpuaTa, HO U MarucTpaTrypbl U aclnupaHTyphl. Jis acniupaHTOB ObLT BBEIEH
HOBBII KypC JI€JIOBOTO aHIJIMMCKOTO A3bIKA, IO-HOBOMY CTPOMTCSI KypC aHTJIIMHCKOTO
sI3bIKA JUISl CIIEUANIbHBIX 1Iesiel, co3aana JlabopaTopust Axanemudeckoro Ilucema,
TOTOBATCS 3JIEKTPOHHbIE 00pa30BaTENIbHbIE TUIATPOPMBI U PECYPCHI.

be3ycnoBHO, aHTIIMWCKWN S3bIK 3aHMMAaeT TJaBHOE MeCcTo B  cdepe
o0pa3oBaTenbHON ACATeNbHOCTU Kadeapbl, HO HEMEUKHH U (paHILy3CKUM S3bIKU
TaK)Ke MPENnoJalTCs Ha BBICOKOM MPO(ECCHOHAIBHOM YPOBHE, M NMPHU HEOOJBIIOM
KOJIMYECTBE CTYJEHTOB IOATOTABIMBAIOTCS  DJIUTHBIE  KaJApbl,  BIJIAJCIOLINE
HECKOJbKUMH MHOCTPAHHBIMHU SI3bIKAMHU.

Kaxnoe u3 HampaBieHuid paboOThl OTKpbIBaeT mepen kadeapoil HOBbIE
TOPU30HTHI, TpeOyeT TMOCTOSIHHOTO  COBEpPUIEHCTBOBAHUSA  METOJUYECKON U
NPaKTUYECKON MOATOTOBKHM IIpernojiaBaTesield, Jenaer pabdoTy mpernojaBareyied u
COTPYJHUKOB TBOpPYECKOW, NpuBIEKaeT Ha Kadeapy HOBble Kaapbl. Kadenpa
MHOCTPaHHBIX SI3bIKOB TOTOBA OTBETUTH Ha JIIOObIE 3alpOChl YHUBEPCUTETA — y HEE
€CThb BCE BO3MOYKHOCTH, PECYPCBhl M Kapbl JUIsl TOrO, YTOOBI MPEIJIOKHUTH CaMble
COBPEMEHHBIE PELICHHUS.
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