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MOLECULAR-GENETIC LEVEL OF ORGANIZATION OF
LIVING SYSTEMS

Multiple choice questions for the topic Nel
«Essence of life. Molecular-genetic level of living systems
organization»

1. Properties of living things:

a) discretion and integrity, structural organization; b) growth and development,
irritability and locomotion, heredity and variability; c) homeostasis.

2. Elementary structucal unit and the elementary phenomenon of a molecular-genetic
level of living matter organization:

a) elementary unit - a gene, the elementary phenomenon - an expression and
repression of a gene; b) elementary unit - a code of genetic information, the elementary
phenomenon - procreation of codes and codons; ¢) elementary unit - a genetic code, the
elementary phenomenon - a biosynthesis of protein.

3. Elementary structural unit and the elementary phenomenon of a cellular level of
living beings organization:

a) elementary unit - a cell, the elementary phenomenon - its life cycle; b)
elementary unit - a cell, the elementary phenomenon - a cell multiplication; c)
elementary unit - a cell, the elementary phenomenon - tissues formation.

4. Elementary structural unit and the elementary phenomenon of an ontogenetic level
of living matter organization:

a) elementary unite - tissue, elementary phenomenon - formation of organs; b)
elementary unit - an organism, elementary phenomenon - a reproduction of an
organisms; c) elementary unit - an organism, the elementary phenomenon - an
ontogenesis.

5. Elementary structural unit and the elementary phenomenon of a population level of
living things organization:

a) elementary unit - a population, the elementary phenomenon - change in a
gene pool of a population; b) elementary unit - a population, the elementary
phenomenon - a speciation; c) elementary unit - a population, the elementary
phenomenon - drift of genes.

6. Elementary structural unit and the elementary phenomenon of a biospheral level
of living matter organization:

a) elementary unit - biosphere, the elementary phenomenon - formation of
biogeocenoses; b) elementary unit - a biogeoccnose, the elementary phenomenon -
transition of biogeocenose from one dynamically nonresistant state to another; c)
elementary unit - a biogeocenose, the elementary phenomenon - changes in
biosphere.

7. Location of DNA in a cell:
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a) nucleus; b) mitochondria, plastids; c) centriols.
8. Location of m-RNA in a cell:

a) ribosomes; b) nucleolus; c) cytoplasm matrix.
9. Location of t-RNA in a cell:

a) nucleus; b) nucleolus; c) cytoplasmic reticulum; d) cytoplasmic matrix.
10. Location of r-RNA in a cell:

a) nucleolus; b) ribosomes, c) cytoplasmic reticulum; d) cytoplasmic matrix.
11. Role of DNA in life activity of a cell:

a) the keeper of nuclear and cytoplasmic heredity; b) participation in reactions of
matrix synthesis; c) participation in transcription.
12. Role of m-RNA in life activity of a cell:

a) participation in a transcription in a biosynthesis of protein; b) participation in
translation in a biosynthesis of protein; c) transport of amino acids; d) formation of
protein structure.

13. Role of t-RNA in life activity of a cell:

a) participation in transcription in a biosynthesis of proteins; b) participation in
translation in a biosynthesis of proteins; c¢) transport of amino acids to ribosomes; d)
participation in assembly of ribosomes.

14. Role of r-RNA in life activity of a cell:

a) participation in a transcription in a biosynthesis of proteins; b) participation in
translation in a biosynthesis of proteins; c) participation in construction of a
nucleolus; d) participation in construction of ribosomes.

15. Kinds of DNA replication:

a) conservative; b) semiconservative; c) dispersive; d) postreplicative.
16. What is the genetic code, codon, anticodon?

a) genetic code - triplet of DNA, codon - triplet of m-RNA, anticodon - triplet
of t-RNA; b) genetic code - triplet of DNA, codon - triplet of r-RNA, anticodon -
triplet of t-RNA; c¢) genetic code - triplet of m-RNA, codon - triplet of DNA,
anticodon - triplet of t-RNA.

17. In what shows abundance of a genetic code?

a) one codon codes some amino acids; b) one amino acid is coded with some
codons; ¢) nucleotide sequence is read out only in one direction.
18. Starting codon:

a) AUG; b) UAG; c¢) AGG; d) UAA.

19. Terminating codons:
a) AUG; b) UAG; c) UAA; d) UGA.
20. Structural components of a nucleosome:

a) non-histon proteins; b) histons U, H2, bb, H4; ¢) histon Hi;d) molecule of
DNA.

21. Value of histons in an eucariotic chromosomes:

a) stabilize frame of chromosome; b) activate genes; c) are responsible for DNA
replication.
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22. Value of non-histon proteins of a eucariotic chromosome:

a) stabilize frame of a chromosome; b) activate genes; c) are responsible for
DNA replication and repare; d) are responsible for a transcription.

23. Value of metals ions in a eukaryotic chromosome:

a) stabilize frame of a chromosome; b) activate genes; c) are responsible for
DNA replication; d) control density of nucleosomes location in a chromatin fibrils.
24. Levels of DNA packaging in a chromosome:

a) fibril; b) chromonem; c) chromatid; d) nucleosome.

25. The characteristics of a heterochromatin:

a) non-informative and non-transcribed region of chromosome; b) rough

decondensed region of chromosome; c) it happens facultative and constitutive.

CELLULAR LEVEL OF ORGANIZATION OF LIVING SYSTEMS

Multiple choice questions for the topic Ne2
«A cell as elementary unit of living things. Methods of cell study»

26. Representatives of prokaryote:

a) viruses; b) bacteriophages; c) bacteria; d) blue-green algas.
27. Representatives of eukaryote:

a) bacteria, blue-green algas; b) plant; c) animal; d) funguses.
28. Construction of a prokaryote chromosome:

a) annular strand DNA; b) strand RNA; c) a nucleoprotein.
29. Construction of a eukaryote chromosome:

a) ring strand DNA; b) desoxyribonucleicprotein with ions of metals; ¢) DNA
and RNA.

30. Quantity of the genes keeping in plasmids of a bacterial cell:

a)1l-2;b)3-4;c)8- 10
31. Why the cell is elementary biological unit?

a) a cell - the least structural unit which properties alive are characteristic; b) all
living organisms will consist of cells; c) cells of metaphytes specialized on functions
form tissues.

32. What the properties of alive testify what the cell is elementary structural unit?

a) body height and development; b) irritability and movement; c) structural
organization; d) step-type behaviour and integrity.

33. What the properties of alive testify what the cell is elementary functional unit?

a) heredity and variation; b) body height and development, reproduction; c)
irritability and locomotion; d) metabolism and energies; €) homeostasis.
34. That evidence what the cell is elementary genetical unit?
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a) metabolism and energies; b) body height and development; c) heredity and
variation; d) the cell contains the heredity information which is transferred from
generation to generation at devision of cells.

35. The basic methods of studying of cells:

a) histological; b) histochemical; ¢) microscopical.
36. Opportunities of a histological method:

a) allows to determine the contents of inorganic matters in cells; b) allows to
study a survey picture of tissue; c) allows to study structural ingredients of a cell in
details.

37. Opportunities of a histochemical method:

a) allows to define the maintenance organic and inorganic matters in cells; b)
allows to study structural ingredients of a cell in details; c) to carry out a
microsurgery.

38. What microscopy is applied to inheritance of chemical compound of cells?

a) light; b) electron; c¢) luminescent.

39. What microscopy is used for detailed studying structural ingredients of cells?

a) electron microscopy; b) phase-contrast microscopy; c) luminescent microscopy.
40. What is part of mechanical part of a light microscope?

a) condenser; b) column and support of support; c¢) radiographic cone, the subject
stage with screws and plugs, macro-and micrometer screws; d) the screw of a
condenser and a revolver.

41. What is part of a light part of a light microscope?

a) plano-concave mirror, colour-filter; b) the screw of the condenser; c) the

condenser; d) iris - diaphragm.
42. That is going in composition of optical part of a light microscope:

a) diaphragm; b) oculars; c) lenses; d) colour-filter.

43. By means of that the diffraction of light in a light microscope is eliminated?

a) irise - diaphragm; b) condenser; c) colour-filter.

44. By means of that it is possible to change illuminating intensity of field of vision in
light microscope?

a) plano-concave mirror; b) condenser; c) irise - diaphragm.

45. What is the resolving power of a light microscope?

a) the minimal distance between two points of object which are visible
separately; b) product of augmentations of an ocular and lens; ¢) the numerical
aperture of lens.

46. The formula of definition of resolving power of a light microscope:

ayd=0,61—-— ;b)d=0,8—-— ;c)d =0,61—-— .

nxcosa nxsina nxsina
47. What the limit of resolving power of a microscope depends on?

a) forces of increase; b) wavelengths of light source; c) the numerical aperture of
lens.

48. A limit of resolving power of a light microscope:



a) 1500 nm; b) 1000 nm; c) 555 nm.

49. A focal length of lens of a small magnification:
a) 0,5 cm; b) about 1 cm; ¢) 0,2 cm.

50. A focal length of a lens of a big magnification:
a)2-3mm; b) 1mm; c) 5 mm.

Multiple choice questions for the topic Ne3
«Cell biology»

51. Structural components of a cell:

a) cell wall, cytoplasmic matrix, nucleus; b) cell membrane, cytoplasm,
nucleus; c) cell wall, cytoplasm, nucleus.
52. Cell organelles of a general purpose:

a) endoplasmic reticulum, ribosomes, Goldi complex; b) microfilaments,
tonofibrils; ¢) centrioles, mitochondria, lysosomes; d) plastids.
53. Cell organelles of a special purpose:

a) myofibrils, neurofibrils; b) cilia, flagella; c) plastids.
54. The organelles of a cell which having membrane structure:

a) centrioles; b) endoplasmic reticulum; c) Golgi complex, lysosomes; d)
mitochondria.

55. The organellas of a cell which having non-membrane structure:

a) centrioles; b) ribosome; c) microtubules, microfilaments; d) Golgi complex,
lysosomes.

56. Role of endoplasmic reticulum in a cell:

a) synthesis of proteins; b) synthesis of lipids and carbohydrates; c) function of a
compartmentalization; d) transport function.
57. Role of lysosomes in a cell:

a) synthesis of lipids; b) hydrolisis of nucleic acids, proteins, lipids,
carbohydrates; c) intra-cellular digestion of destroyed components of cytoplasm; d)
autolysis of a cell.

58. Role of mitochondria in a cell:

a) keepers of cytoplasmic heredity; b) power stations of a cell; c¢) takes part in
formation of inclusions; d) proteolytic function.
59. Role of Golgi complex in a cell:

a) participates in uniform movement of chromosomes to cell poles; b) formation
of lysosomes; c) formation of inclusions; d) excretory and secretory functions.
60. Role of centrioles in a cell:

a) formation of the mitotic spindle; b) formation of lysosomes; c) uniform
distribution of chromosomes in a mitosis and a meiosis; d) excretory function.

61. Structural components of a nucleus:
a) cell membrane; b) karyolemm; c) karyoplasm; d) chromatin; €) nucleolus.
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62. Types of chromosomes:

a) metacentric; b) submetacentric; c) acrocentric; d) telocentric; e) circular.
63. Rules of chromosomes:

a) rule of chromosome number constancy; b) rule of chromosome pairs; c) rule
of chromosome continuity; d) rule of chromosome individuality.
64. Essence of chromosomes continuity rule:

a) triplets of DNA molecule are not overlapped; b) one amino acid is coded with
some triplets; c) each chromosome is formed from maternal chromosome in result of
cell division.

65. Essence of chromosomes individualitiy rule:

a) each species has specific set of chromosomes; b) each chromosome has the
morphological features; c) each chromosome has characteristic gene set.
66. Role of telomeres in chromosomes:

a) participate in division of a cell; b) provide satiation of chromosomes; c)
preserve a chromosome as discrete unit; d) interfere with bond of chromosomes or
their fragments among themselves.

67. What group of a human karyotype is compounded with the largest metacentric
chromosomes (specify numbers of chromosomes)?

a) B (I) - 4-5; b) C (1) - 6-12, X;c) A (I) - 1-3; d) D (IV) - 13-15.

68. What group of a human karyotype is compounded with large submetacentric
chromosomes (specify numbers of chromosomes)?

a) B (1) - 4-5; b) C (1) - 6-12, X;c) A (I) - 1-3;d) D (IV) - 13-15.

69. What group of a human karyotype is compounded by middle metacentric and
submetacentric chromosomes (specify numbers of chromosomes)?

a) B (1) - 4-5; b) D (IV) - 13-15; ¢) C (1ll) - 6-12; d) E (V) - 16-18.

70. What group of a human karyotype is compounded with middle acrocentric
chromosomes (specify numbers of chromosomes)?

a) C (Il - 6-12, X; b) D (V) - 13-15; ¢) E (V) - 16-18; d) F(V1) - 19-20.

71. What group of a human karyotype is compounded with small submetacentric
chromosomes (specify numbers of chromosomes)?

a) B (/1) - 4-5; b) E (V) - 16-18; c) F (VI) - 19-20; d) G (VII) - 21-22, Y.

72. What group of a human karyotype is compounded with small metacentric
chromosomes (specify numbers of chromosomes)?

a) E (V) - 16-18; b) D (1V) - 13-15; c) F (VI) - 19-20; d) G (VII) - 21-22, Y.
73. What group of a human karyotype is compounded with small acrocentric
chromosomes (specify numbers of chromosomes)?

a) D (IV) - 13-15; b) E (V) - 16-18; c) F (VI) - 19-20; d) G (VII) - 21-22, Y.
74. Features of Denver classification of human chromosomes:

a) groups of chromosomes are denoted by the Roman digits; b) groups of
chromosomes are denoted by capital letters of the Latin alphabet; c) groups of
chromosomes are denoted by the Arabian digits.
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Multiple choice questions for the topic Ne4
«Cell like opened self-regulated systems»

75. Kinds of systems in dependence of metabolism and energy:

a) open, closed, isolated, adiabatic; b) open, isolated, adiabatic; c) open and
closed.

76. Features of open systems:

a) there is a metabolism and energy exchange; b) there is an exchange of the
information, there is no exchange of energy; c) there are metabolism and energy
exchange, except thermal are present.

77. Features of adiabatic systems:

a) there is no substance exchange but there is energy one in any form; b) there is
no exchange of substance, there is an exchange of energy, except for thermal; c) any
exchange is possible.

78. Features of isolated systems:

a) there is neither metabolism and no energy; b) there are metabolism and energy
exchange; c) there is no exchange of substance, there is an exchange of energy, except
for thermal.

79. Features of closed systems:

a) there is no substance exchange but there is energy one in any form; b) there is
no exchange of substance, there is an exchange of energy, except for thermal; c) any
exchange is possible.

80. Kinds of active transport of substance through a cell membrane:

a) pino and phagocytosis; b) by proteins-vectors according to gradient of
concentration; c) by proteins-vectors against a gradient of concentration; d) like
proton and ionic pumps.

81. Kinds of passive transport of substanced across a cell membrane:

a) diffusion; b) by proteins-vectors according to on a gradient of concentration;
¢) by proteins-vectors against a gradient of concentration; d) across membrane pores.
82. Action of an isotonic solution on erythrocytes of a human blood:

a) changes in erythrocytes does not occur; b) erythrocytes swell; c) erythrocytes
shrink.

83. Action of a hypertonic salt solution on erythrocytes of a human blood:

a) changes in erythrocytes does not occur; b) erythrocytes swell; c) erythrocytes
shrink.

84. Action of an ideal hypotonic salt solution on erythrocytes of a human blood:

a) changes in erythrocytes does not occur; b) erythrocytes swell; c) erythrocytes
shrink.

85. Phases of a phagocytosis:
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a) positive chemotaxis macromolecules to a cell membrane; b) adsorption of a
macromolecule on a cell membrane; c) entering of macromolecule in a cell, its
digestion and undigested particles removing.

86. Kinds of the endocellular mechanism of energy flow of organisms:

a) sun energy; b) photosynthesis, chemosynthesis; ¢) fermentation, respiration.
87. Features of power supply at fermentation:

a) products of a dissimilation are destroyed not completely; b) the dissimilation
leads to organic substances with high-energy; c) output of energy is small.

88. Features of power supply at respiration:

a) low-molecular products of a dissimilation are destroyed to final products; b)
the big output of energy; c) products of a dissimilation are destroyed incompletely.
89. Features of external information flow for a cell:

a) it is carried out by means of a brain cortex of a hindbrain and endocrine; b) it
is accepted from intersticial fluid by means of cytolemma glands receptors; c) nuclear
and cytoplasm DNA takes part.

90. Features of an intracellular information flow:

a) it is coded in nuclear and cytoplasm DNA; b) enzymes, activated amino acids
m-RNA, t-RNA takes part; c) proteins-vectors take part; d) the continuity of species
characters from generation to generation is provided.

91. Kinds of a plasassimilation describing a flow of a substance:

a) glycolysis; b) photosynthesis; c¢) chemosynthesis; d) biosynthesis of proteins,
fats and carbohydrates.

92. Measure of flow substance:

a) period semirenovation; b) amount of ATP; c) bites; d) time for which a half of
certain substance is replaced with new molecules.
93. The processes in light part of photosynthesis:

a) synthesis of organic substance from inorganic; b) photolysis of water; c)
producting of free oxygen; d) substances energy accumulation in ATP and NADP-H2
94. The processes in dark part of photosynthesis:

a) photolysis of water; b) use of ATP and NADP-H2 energy; c) synthesis of
organic substances from inorganic.

Multiple choice questions for the topic Ne5
«Cell physiology»

95. Life cycle of a cell:

a) period since the end of division of initial cell till the end of formed cell
division; b) period between cell formation by mother cell division till the end of its
own division or death; c) time between cell divisions.

96. Periods of an interphase:



13

a) presynthetic, synthetic, postsynthetic; b) postmitotic, premitotic; c) synthetic,
postsynthetic.
97. The cytogenetic characteristics of a nucleus in Gi - period of an interphase:
a) 2n: 2chr: 4c DNA; b) 2n: lehr: 2c DNA; c¢) n: lehr: 2c DNA.
98. The cytogenetic characteristic of a nucleus in S - period of an interphase:
a) 2n: 2 chr: 4c DNA; b) 2n: 1chr: 2c DNA,; c) n: 2 chr: 2c DNA.
99. The cytogenetic characteristic of a nucleus in G2- period of an interphase:
a) 2n: 2chr: 4c DNA; b) 2n: lehr: 2c DNA,; c¢) n: 2chr: 2c DNA.
100. The basic types of a cell division:
a) amitosis; b) mitosis; ¢) meiosis.
101. Kinds of mitosis:
a) mitosis, meiosis; b) endomitosis, polyteny; c) amitosis.
102. Types of amitosis by shape:
a) generative, degenerative, reactive; b) equal, non-equal, multiple, ¢) without
cytotomy.
103. Kinds of amitosis by type:
a) generative, degenerative, reactive; b) equal, non- equal, multiple, without
cytotomy; c) endomitosis, polyteny.
104. What is transported to cell poles in an anaphase of a mitosis?
a) chromosomes; b) chromatids.
105. The cytogenetic characteristics of a cell nucleus in a telophase of a mitosis:
a) 2n: 2chr: 4c DNA; b) 2n: lehr: 2c DNA; ¢) n: 2chr: 2c DNA.
106. Biological value of a mitosis:
a) equal distribution of a genetical stuff; b) daughter cells are completely same;
¢) haploid cells are formed from somatic diploid cells.
107. Stages of a meiosis:

a) meiosis | - interkinesis - meiosis IlI; b) meiosis I - inlerphase - meiosis Il -
death or insemination; c) interphase - meiosis | - interkinesis - meiosis Il - death or
insemination.

108. Stages of meiosis | prophase:

a) leptonemm, zygonemm, diplonemm, diakinesis, pahynemm; b) zygonemm,
pahynemm, leptonemm, diplonemm, diakinesis; c¢) leptonemm, zygonemm,
pahynemm, diplonemm, diakinesis.

109. The basic processes descending to chromosomes in a prophase of meiosis I:

a) spiralization; b) conjugation and a crossingover; c) despiralization.
110. The cytogenetic characteristics of a nucleus of the cell which have entered
meiosis I:

a) 2n: lehr: 2c DNA; b) 2n: 2chr: 4c DNA; c) n: 2chr: 2c DNA.
111. What is moved to cell poles in an anaphase of meiosis ?

a) chromosomes; b) chromatids.

112. The cytogenetic characteristics of a nucleus of the cell which have entered
meiosis 1I:
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a) 2n: lehr: 2c DNA; b) 2n: 2chr: 4c DNA; c) n: 2chr: 2c DNA.
113. What is moved to cell poles in an anaphase of a meiosis 11?

a) chromosomes; b) chromatids.
114. The cytogenetic characteristics of the cells formed after a meiosis II:

a) n: 2chr: 2¢ DNA; b) n: lehr: Ic DNA; c) 2n: lehr: 2c DNA.
115. Types of tissues on ability to a proliferation:

a) labile; b) stable; c) static.
116. Examples of labile tissues:

a) cells of liver, pancreas; b) blood cells, epidermis of a skin; c) uterus
endometrium cells, mucous epithelium of gastrointestinal canal.
117. Examples of stable tissues:

a) cells of salivary glands, a liver; b) cells of a pancreas, kidneys; c) blood cells
precursors.
118. Examples of static tissues:

a) cells of bony and cartilaginous tissues; b) cells of a nervous tissue, a
myocardium; c) cells of a uterus endometrium.

ONTOGENETIC LEVEL OF ORGANIZATION OF LIVING
SYSTEMS

Multiple choice questions for the topic Ne6
«Organisms reproduction»

119. Modes of an asexual reproduction:

a) parthenogenesis; b) vegetative; c) sporiparity.
120. Modes of a vegetative reproduction:

a) longitudinal, transversal, multiple division; b) fragmentation, budding; c)
polyembryony; d) by means of vegetative organs in plants.
121. Forms of a sexual reproduction:

a) schizogony; b) conjugation; c¢) copulation; d) parthenogenesis, gynogenesis,
androgenesis.

122. Irregular types of a sexual reproduction:

a) oogamy; b) parthenogenesis; c) gynogenesis; d) androgenesis.
123. Types of copulation:

a) isogamy; b) anisogamy; c) oogamy; d) schizogony.

124. Features of an asexual reproduction:

a) one parent individual takes part; b) development begins from a zygote; c)
development begins from somatic cells; d) the new generation does not differ from
parental one.

125. Features of a sexual reproduction:
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a) two parent individuals take part in it; b) sex cells participate; c) the genetic
material is renewed; d) development begins from somatic cells.
126. Advantages of a sexual reproduction over an asexual one:

a) the offspring is completely similar to parents; b) the reproduction coefficient is
higher; c) there is renewing of a genetical stuff that results in variety of traits; d)
adaptive opportunities of an organisms are increased.

127 What parameters of sex cells are similar at an isogamy?

a) size; b) shape; ¢) mobility; d) frame.

128. The periods of a spermatogenesis:

a) reproduction, growth, formation; b) reproduction, formation, maturation; c)
growth, maturation, formation; d) reproduction, growth, maturation, formation.
129. The periods of an ovogenesis:

a) reproduction, growth, maturation; b) reproduction, formation, maturation; c)
growth, maturation, formation; d) reproduction, growth, formation, maturation.
130. The cytogenetic characteristics of ovogonia and spermatogonia:

a) 2n: lehr: 2c DNA; b) 2n: 2chr: 4c DNA,; c) n: 2chr: 2c DNA.

131. The cytogenetic characteristics of primory ovocytes and primory spermatocytes:

a) 2n: lehr: 2c DNA; b) 2n: 2chr: 4c DNA; c) n: 2chr: 2c DNA.

132. The cytogenetic characteristics of ovocytes Il and spermatocytes It
a) 2n: 2chr: 4c DNA; b) n: lehr: Ic DNA; ¢) n: 2chr: 2c DNA.
133. The cytogenetic characteristics of spermatids, sperm and ootids:
a) n: lehr: Ic DNA; b) n: 2chr: Ic DNA; c) n: 2chr: 2c DNA.
134. The characteristics of isolecithal eggs:

a) contain few amount of yolke; b) contain moderate amount of a yolke; c) the
yolke is placed in the center of eggs; d) the yolke is uniformly distributed in
cytoplasm.

135. The characteristics of telolecithal eggs:

a) contain few amount of an yolke amount; b) contain moderate of a yolke; c)
contain excessive amount of an yolke; d) yolke is concentrated on a vegetative pole of
ovum.

136. The characteristics of centrolecithal eggs:

a) contain moderate amount of a yolke; b) contain excessive amount of a yolke;
c) yolke is located at the center of eggs; d) yolke is uniformly distributed in
cytoplasm of eggs.

137. Duration of a reproduction period at an ovogenesis at mammalians:

a) goes till the moment of a puberty; b) it is over to the moment of a birth; c)
proceeds all life.

138. Role of gynogamon I at an insemination:

a) enzymatically solves the shell of egg; b) inhibits mobility of sperm; c)
stimulates mobility of sperm; d) raises probability of contact of a sperm and an ovum.
139. Role of gynogamon Il at an insemination:
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a) supresses mobility of sperm; b) stimulates mobility of sperm; c) facilitates
fixation of sperm on ovum shell; d) it has hyaluronidase activity.
140. Role of androgamon | at an insemination:

a) stimulates mobility of sperm; b) enzymatically solves the shells of ovum; c)
supresses mobility of sperm; d) protects sperm from loss of energy.
141. Role of androgamon Il at an insemination:

a) participation in enzymatic dissolving of egg shells; b) provides contact of a
sperm with an ootid; ¢) stimulates mobility of sperm: d) inhibits mobility of sperm.
142. Paths of penetration by a sperm to an ovum:

a) through micropyle; b) through accepting hillet; c) by enzymatic way; d) by
means of phagocytosis.

Multiple choice questions for the topic Ne7
«Particularities of human reproduction»

143. Kinds of sex dimorphism at human:

a) chromosomal, gonadal, hormonal; b) genetical, gonadal, gametic; ¢) hormonal,
morphological; d) civil, behavioural.

144. Value of gene Tfm (testicular feminization) of X-chromosome:

a) synthesis of proteins, which differentiate an ovary; b) synthesis of a protein-
receptor for testosterone; c) synthesis of H-Y antigen; d) control of fermentative
processes.

145. Value of gene H-Y of the Y-chromosome at human:

a) synthesis of a protein-receptor for testosterone; b) synthesis of H-Y antigen
monitoring production of testosterone; c) synthesis of H-Y antigen stimulating a
differentiation of gonads in spermaries.

146. Term and differentiation of an embryonic gonad at an embryo with genotype Xlim

a) 6 weeks of pregnancy, a medulla of embryonic gonads; b) 6 weeks of
pregnancy, a bast layer of embryonic gonads; c) 8-9 weeks of pregnancy, a bast layer
of embryonic gonads.

147. Term and differentiation of an embryonic gonads at an embryo with a genotype

a) 6 weeks of pregnancy, a medulla of embryonic gonads; b) 7-8 weeks of
pregnancy, a medulla of embryonic gonads; c) 8-9 weeks of pregnancy, a bast layer of
embryonic gonads.

148. The cells of testis producing a testosterone:

a) Leidig cells; b) Sertoli cells; c) spermatocytes | and Il of the order; d)
spermatozoon.

149. The cells of ovaries producing female sexual hormones:
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a) cells of primary follicles; b) teka-cells; c) cells of a yellow body; d) oocytes I and
11 order.

150. Action of gonadotrophic hormones (FSH and LH) on function of testicals:

a) FSH - on body height and development sperms; b) FSH - production of
testosterone; c) LH - on body height and development of sperms; d) LH - production
of testosterone.

151. Action of gonadotrophic hormones (FSH and LH) on function of ovaries:

a) FSH - on body height of follicles and an ovulation; b) FSH - on body height
of follicles; ¢) LH - a maturing of follicles and their ovulation; d) LH - production
of estrogens and progesterone.

152. Stages of an ovogenesis in an ovary at a new born girl:

a) 200-400 thousand ovogoniums, oocytes | and Il of the order; b) 100-200
thousand ovogoniums, oocytes | and Il of the order, ootids; ¢) 200-400 thousand
ovogoniums, oocytes | of the order in a region of growth and a prophase of meiosis |
of region of a maturing.

153. The canal of a pronephrous which generative organs of a female fetus are
shaped, terms of a differentiation (week of pregnancy):

a) Volfs canal, 10-12 weeks of pregnancy - intrinsic generative organs, 12-20
weeks - outside generative organs; b) Muller canal, 10-12 weeks of pregnancy -
intrinsic generative organs, 12-20 weeks - outside generative organs.

154. The canal of a pronephrous which generative organs at a man's fetus, terms of a
differentiation are shaped (week of pregnhancy):

a) Volfs canal, 9-18 weeks of pregnancy; b) Volfs canal, 10-12 weeks of
pregnancy - intrinsic generative organs, 12-20 weeks - outside generative organs.
155. In what cell the spermatozoa gets at human fertilization:

a) ovum; b) ootid; c) ovocyte I; d) ovocyte II.

156. Ways of penetration of a spermatozoon to a female gamete at human:

a) fermentative; b) through micropele; c) through accepting hillock; d)
phagocytal.

157. In what flow of time of a gamete of human preserve ability to fertilization?

a) ootid - 24 hours; b) ootid - 48 hours; c) spermatozoon - till 4 day; d)
spermatozoon - 24-48 hours.

158. Minimum quantity of spermatozoons in an ejaculate at which the fertilization is
possible:

a) 50 million; b) 100 million; ¢) 150 million; d) 200 million.

159. Indications to artificial insemination of the woman:

a) azospermia of a husband; b) the small maintenance of spermatozoons in an
ejaculate of a semen; c) hereditary disease by the husband; d) an amenorrhea.

160. Indications to an implantation in a uterus of the woman of the embryo cultivated
in the tube:
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a) high risk of a hereditary pathology; b) obstruction of uterine tubes of the
woman; c) desynchronization of a maturing of ovum and ovulation; d) aging of an
ovum.

161. Indications to use of substitutive motherhood:

a) hysterectomy of a woman; b) azospermia of a husband; c) underdevelopment
of a uterus at the woman; d) desynchronization of a maturing of ovum and ovulation.
162. Ethical aspects of interference in a reproduction of the person:

a) ban of trade by gametes and embryos; b) use of a minimum quantity of ovums
at artificial fertilization; c) ban of cultivation of embryos for the scientific purposes;
d) commercialization of a substitutive motherhood.

Multiple choice questions for the topic Ne9
«Genetics as a science about inheritance and variation principles.
Gene level of hereditary material organization in pro- and eucaryotes»

163. Features of a constitution of prokaryotes gene:

a) has a mosaic construction; b) has no mosaic construction; c) the operon
contains some structural genes.

164. Features of prokaryote gene expression:

a) group repression of genome genes is possible; b) group repression of
chromosome genes, genome and regulation of expression by steroid hormones are not
possible; ¢) the genes monitoring one biochemical reaction locate in one place.

165. Features of eukaryote gene construction:

a) has no mosaic constitution; b) operon consists some structural genes; c) has a
mosaic constitution, operon includes one structural gene.
166. Features of eukaryotes gene expression:

a) group repression of genes of chromosome and genome are possible; b)
expression is regulated by steroid hormones; ¢) gene monitoring of one biochemical
reaction is locate in different parts of genome.

167. Classification of genes:

a) structural; b) synthesis of RNA,; c) regulator; d) modifiers.
168. Function of structural genes:

a) contain the information on synthesis t-RNA and r-RNA; b) increase or
decrease the speed of biochemical reactions; c) contain the information on structure of
protein-repressor; d) contains the information of polypeptide structure.

169. Regulatory genes are:

a) gene-operator; b) modifier; c) regulator gene; d) gene of synthesis RNA.
170. Function of a gene-regulator:

a) increase or decrease the speed of biochemical reactions; b) contains the
information on synthesis t-RNA, r-RNA; c) contains the information of enzyme
structure; d) contains the information on frame of protein-repressor.
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171. Function of modifiers genes:

a) find necessary m-RNA-polymerase; b) passes or quenches transit of the RNA -
polymerase to structural genes; c) increase or decrease the speed of biochemical
reactions; d) suppress transcription.

172. Function of the gene-operator:

a) contains the information on structure of protein-repressor; b) passes or
quenches transit m-RNA-polymerase to structural genes; c) finds necessary m-RNA-
polymerase; d) cap-proteins binding.

173. Polypeptide chains and genic locuses of haemoglobin A:

a) chains 2a, 2a, locuses aA a2A b) chains 2a, 2y, locuses aA yF, ¢) chains 2a,
2p, locuses aA pA
174. Polypeptide chains and genic locuses of haemoglobin A2

a) chains 2a, 2p, locuses aA pA b) chains 2a, 2a, locuses aA a2A c) chains 2a,
2y, locuses aA yF
175. Polypeptide chains and genic locuses of haemoglobin F:

a) chains 2a, 2y, locuses aA, yF, b) chains 2u , 2p , locuses aA pA; c¢) chains 23,
2a, locuses aA a2A.

176. Induction and repression of the gene locuses coding synthesis of haemoglobin
after birth of the child:

a) repression of locus yF, expression pA; b) repression of locus yF, expression
0'42 c) repression of locus pA expression yF.

177. The basic methods of getting of genetic materials used in gene engineering:

a) synthesis of genes in vitro; b) getting of genes from cells and genic frames and
their rearrangement or breeding; c) transmission of new genes to genome of other
organism; d) construction of cellular chimaera.

178. Stages of designing used in gene engineering:

a) transformation and transduction; b) reception of genetic material; c)
introducing of genetically material; d) including of new genes in the cell genetically
apparatus and fastening in him.

179. Methods of reception of genetically material:

a) use of a genome of donor cells; b) use a vector; c) artificial synthesis of genes.
180. Methods of inserting of genetic material:

a) transformation, transduction, conjugation; b) hybridization of somatic cells; c)
use of cell - donors genome.

181. Methods of incorporation of new genes in the genetically apparatus of a cell:

a) transformation, transduction; b) use of a vector; c) use of cells-donors.
182. Ethical aspects at carrying out of researches on human DNA:

a) researches on recombination DNA of human should be known a commission
of experts on gene engineering; b) researches on cloning DNA of human, getting of
chimaers and hybrids from a genetically material of human and animals are forbidden;
¢) transplantation of genes with the therapeutic purpose is allowable only with
somatic cells; d) germ cells are used only after proofs of advantage and safety of
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manipulations with somatic cells; e) are preserved and the genetically data of any
hiiman are not disclosed.

Multiple choice questions for the topic Ne10
«Chromosome and genome levels of hereditary material organization
in prokaryotes and eukaryotes»

183. Chromosomal sex determination when female is homogametic:

a) P: XX x XY; b) P: ZW x Z2Z; ¢) P: XX x XO.

184. Chromosomal sex determination when female is heterogametic:

a) P: XX x XO; b) P: ZW x ZZ; ¢) P: ZO x ZZ.

185. Influence on human sex formation of change of autosomes and sex chromosome
ratio at caryotype XO :44A (Terner syndrome):

a) underdevelopment of uterus, uterine tubes, ovaries; b) disorders of secondary
sexual attributes formation; c) disorders of ovogenesis and menstrual cycle, sterility;
d) gynecomastia.

186. Influence on human sex formation of change of autosomes and sex chromosome
ratio at caryotype XXX: 44A (additional X-chromosome in woman):

a) underdevelopment of uterus, ovaries; b) disorders of a menstrual cycle; c)
disorders of secondary sexual attributes formation.

187. Influence on human sex formation of change of autosomes and sex chromosome
ratio at caryotype XXY: 44A (Kleinefelter syndrome):

a) disorders of secondary sex attributes formation; b) underdevelopment of
generative organs; c) sclerotic disorders in semeniferous tubules.

188. What is the sex-linked inheritance?

a) the gene which is responsible for an attribute is located in X-chromosome; b)
the gene which is responsible for an attribute is located in autosome; c) the gene
which is responsible for an attribute is located in Y-chromosome.

189. What is the complete sex-linked inheritance?

a) the gene which is responsible for attribute is located in heterologous locus of a
X-chromosome; b) the gene which is responsible for an attribute, is located in
heterologous locus of an Y-chromosome; c) the gene which is responsible for
attribute, is located in homologous loci of both sex chromosome.

190. What is the partial sex-linked inheritance?

a) the gene which is responsible for attribute is located in nonhomologous locus
of X-chromosome; b) the gene which is responsible for attribute is located in
homologous loci of X and Y-chromosomes; c) the gene which is responsible for an
attribute is located in heterologous locus of an Y-chromosome.

191. What is holandric attributes?

a) the gene which is responsible for attribute, is located in heterologous locus of

an Y-chromosome; b) the gene which is responsible for attribute is located in
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heterologous locus of X-chromosome; c¢) the genes which are responsible for an
attribute are located in homologous loci X and Y-chromosomes.
192. The illnesses with completely sex-linked inheritance:

a) hemophilia C; b) hemophilia A and B; c) daltonism, Dushene muscular
dystrophia; d) hemorrhagic diathesis.

193. The illnesses with partially sex-linked illnesses inheritance:

a) Duschene muscular dystrophy; b) pigment retinitis, pigmentosum xeroderma;
¢) hemorrhage diathesis, total color-blindness; d) syndactylia.
194. Holandric attributes of a human:

a) syndactylia; b) hypertrichosis of ear; c) total color-blindness; d) the exessive
keratinization of a skin (ichtiosis).
195. Complete linkage of genes:

a) genes are located in different chromosomes and are free combined with each
other; b) genes are located in same chromosome and are inherited together; c) genes
are located in same chromosome; the part of them is inherited together, and the part is
combined by a crossing-over.

196. Incomplete linkage of genes:

a) genes are located in same chromosome; the part of them is inherited together,
and the part is combined by a crossing-over; b) genes are located in one chromosome
and are inherited together; c) genes are located in different chromosomes and are free
combined with each other.

197. Statements of T. Morgan’s rule:

a) the genes posed in same chromosome are inherited together; b) genes in a
chromosome occupy a specific locus; c) between homologous chromosomes the
exchange of allelic genes is possible; d) linkage degree between genes depends on
distance between them.

198. What kind of genes linkage is characteristic in a human?

a) for men - complete linkage, for women - incomplete one; b) for women -
complete linkage, for men - incomplete one; c) both for men and women - complete
linkage; d) both for men and women - incomplete linkage.

199. Groups of genes linkage in human autosomes:

a) genes of ABO blood groups and of nails and patella defects; b) genes of a
Lutheran blood group and genes which are responsible for A and B antigens secretion
with saliva: ¢) genes of polydactylia and eye cataract; d) loci A, B, C, D/Dr of HLA
system; e) genes of a daltonism and of Dushene muscular dystrophia.

200. X-linked groups of genes in a human:

a) daltonism and hemopbhilia; b) hemophilia and Dushene muscular dystrophia; c)

Dushene muscular dystrophia and daltonism; d) daltonism and syndactylia.
201. Concept about the cytologic map of chromosomes:

a) the map shows a relative position of genes on a conditional line; b) the map
shows a true position of genes in a real chromosome; c) the map shows a true position
of genes on a conditional line.
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202. Concept about the gene map of chromosomes:

a) the map shows a relative position of genes on a conditional line; b) the map
shows a true position of genes in a real chromosome; c) the map shows a relative
position of genes in a real chromosome.

203. Kinds of cytoplasmic inheritance:

a) cytoplasmic inheritance itself; b) mitochondrial; c) cytoplasm
predetermination; d) pseudo-cytoplasmic inheritance.
204. Kinds of cytoplasmic inheritance itself:

a) cytoplasm predetermination; b) plastid; c) mitochondrial; d) cytoplasmic male
sterility.

205. Features of a prokariotic genome:

a) chromosome is circular molecule of DNA; b) there is a complex monitoring
system of activity of genes regulation in an ontogenesis; c) practically all genes are
structural, the majority of genes is unique, except for genes of r-RNA and of t-RNA;
d) there is a excessivity of a genome.

206. Features of a eukariotic genome:

a) it is complex of deoxyribo-nucleoproteid with metals ions; b) contains
numerous of genes and the complex monitoring system of their activity regulation in
an ontogenesis; c¢) takes place the expressed redundancy of a genome; d) practically
all genes are structural.

Multiple choice questions for the topic Nel1l
«Principles of monogenic and polygenic inheritance. Phenotype
formation as result of genetic and environmental factors interaction»

207. Types of inheritance:
a) autosomal; b) sex-linked; c) monogenic; d) polygenic.
208. Kinds of monogenic inheritance:
a) independent; b) autosomal; c) sex-linked; d) linked.
209. Kinds of autosomal inheritance:
a) independent; b) sex-linked; c) linked; d) Y- linked.
210. Kinds of independent inheritance:
a) dominant; b) recessive; c) complete; d) incomplete.
211. Kinds of linked inheritance:
a) dominant; b) recessive; c) complete; d) incomplete.
212. Kinds of sex-linked inheritance:
a) X-linked dominant and recessive; b) Y- linked; c) complete; d) incomplete.
213. Essence of hybridologic analysis:
a) necessary to cross the individuals that distinguished from each other on one, to
two or several pairs of alternative attributes; b) necessary to carry out analyzing cross;
€) necessary to conduct the exact quantitative count of investigated attributes in a
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lineage; d) necessary to conduct individual qualitative analysis of inheritance of
characters in a lineage.
214. Cause and effect of a hypothesis of "cleanliness of gametes™:

a) the cause - meiosis 1, consequence - genes in gametes of hybrid individuals
not hybrid, and are clean; b) the cause - allelic genes are in identical homologous
loci, but different chromosomes, consequence - owing to meiosis | they get in
different gametes; c) the cause - in meiosis | homologous chromosomes miss in
different gametes, consequence - not blending of gametes.

215. In what events analyzing cross is carried out?

a) for definition of genotype of an individual with dominant character; b) for
definition of a genotype of an individual with a recessive character; c) for definition
of gametes types at an individual with dominant an attribute.

216. Phenotypical radical for digeterozygote crosses:

a) (3:1)nb) 9 AB: 3aB: 3AB: 1aB;c) 9A_B_: 3aaB_: 3A_BB: laass.
217. Conditions of exhibiting of G.Mendel laws:

a) similar formation of gametes of all kinds by hybrids and similar combinations at a
fertilization; b) similar vitality of zygotes of all genotypes; c) complete exhibiting of sign
irrespective of conditions of organism development; d) presence of account genes in
homologous chromosomes at di- and polyhybrid cross.

218. The genetic factors influencing formation of phenotype:

a) dose and field of gene action; b) expressivity and penetrance of gene; c)
interaction gene from one and different alleles, multiple alleles; d) pleiotropic gene
action.

219. Kinds of a gene interaction from one allele:

a) complete dominance, incomplete dominance, superdominance; b) dominant
epistasis; ¢) complementarity; d) recession; e) codominance.
220. Kinds of a gene interaction from different alleles:

a) codominance; b) dominant and recessive epistasis; c) hypostasis; d) recession;
e) complementarity.

221. Essence of incomplete dominance:

a) recessive gene suppresses the action of dominant gene; b) the dominant gene
not completely suppresses the action of recessive gene and shows a mediate sign; c)
two genes from one allele determine a new sign.

222. Essence of superdominance:

a) recessive and dominant genes determine a new sign; b) the sing of dominant
gene in heterozygous is more strongly, than in homozygous; c) one dominant gene
suppresses action of other dominant gene.

223. Essence of codominance:

a) two dominant genes from one allele define a signs; b) two dominant genes
from different alleles define a new sign; c) the recessive gene from one allele decrease
the action of dominant gene from other allele.

224. Essence of a dominant epistasis:
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a) dominant gene suppresses action of recessive gene; b) dominant gene from
one allele suppresses action of dominant gene from other allele; ¢) dominant gene
from one allele suppresses action of a recessive gene in homozygous from other
allele.

225. Essence of a recessive epistasis:

a) recessive gene from one allele suppresses a recessive gene from other allele;
b) recessive gene from one allele suppresses a dominant gene from other allele; c)
recessive gene from one allele suppresses action of a dominant gene from other allele.
226. Essence of complementarity:

a) two dominant genes from one allele determine a new sign; b) the recessive
gene from one allele is suppressed by dominant gene from other allele; c) genes from
different alleles determine a new attribute.

227. Examples of a multiple allelism of a human:

a) blood groups on system ABO; b) Rh-factor; c) sublocuses A, B, C, D/Dr of
systems histocompatibility HLA.

228. Agglutinogens and agglutinine of the | blood group on system ABO, character
of gene interaction:

a) an agglutinogen - A, agglutinine - p, a gene interaction - dominance; b)
agglutinogen - B, agglutinine - p, a gene interaction - dominance; c) there are no
agglutinogens, agglutinine - a and P, a gene interaction - recession.

229. Agglutinogens and agglutinine of the M blood group on system ABO, character of a
gene interaction:

a) agglutinogen - B, agglutinine - a, a gene interaction - dominance: b)
agglutinogens are not present, agglutinine - a and p, a gene interaction - recession; c)
agglutinogen - A, a agglutinine - p, gene interaction - dominance.

230. Agglutinogens and agglutinine of the LLI blood groups on system ABO, character of a
gene interaction

a) agglutinogen - B, agglutinine - a, a gene interaction - dominance; b)
agglutinogens are not present, agglutinine - a and p, a gene interaction - recession; c)
agglutinogen - A, agglutinine - p, a gene interaction - dominance.

231. Agglutinogens and agglutinine of the 1V blood groups on system ABO, character
of a gene interaction:

a) agglutinogens are not present, agglutinine - a and, a gene interaction -
recession; b) agglutinogens - A and B, agglutinine are not present, a gene interaction -
codominance; c¢) an agglutinogen - A, agglutinine - p, a gene interaction -
dominance.

232. Essence of primary pleiotropia:

a) gene shows the plural action simultaneously; b) some genes code exhibiting
one attribute; c) initial phenotypical exhibiting of a gene causes secondary attributes.
233. Essence of secondary pleiotropia:
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a) recessive gene from one allele decrease the action of a dominant gene from
other allele; b) the gene cause the plural action simultaneously; c) initial phenotypical
exhibiting of a gene causes secondary attributes.

234. Examples of primary pleiotropia:

a) sickle cell anemia in hetorozigous; b) syndrome of blue sclera and Marphan;
c) Hartnep's disease; d) homozygosis on a brachidactilia genes.

235. Examples of secondary pleiotropia:

a) syndrome of blue sclera and Marphan; b) thalassemia; c) sickle cell anemia in
hetorozigous; d) set of Abver symptoms.
236. Essence of genocopies:

a) similar phenotypical exhibiting of different genes; b) different phenotypical
exhibiting of one gene; ¢) mutations similar to paravariations.
237. Essence of phenocopies:

a) similar phenotypical exhibiting of different genes; b) modifications
phenotypical similar with mutations; c) similar modifications appearance by different
environment factors.

238. Quality characteristic of gene:

a) expressivity; b) penetrance; c) area of gene action.
239. Quantity characteristic of gene:

a) gene doze; b) penetrance; c) expressivity.

Multiple choice questions for the topic Ne12
«Phenotypic variation: ontogenetic and modiflcational»

240. Types of variation:

a) combinative; b) phenotypic; c) genotypic.
241. Kinds of phenotypic variation:

a) modificalional; b) mutational; c) ontogenetic.
242. Kinds of genotypic variation:

a) ontogenetic; b) combinative; ¢) mutational.

243. The basic mechanisms of originating of ontogenetic variation:

a) different activity of genes in the different age periods; b) different activity of
endocrine glands in the different age periods; c) different ratio of growth and
differentiation periods in the different age periods.

244. Role of ontogenetic variation:

a) it provides adaptively of organisms; b) it plays role in hereditary illnesses
manifestation; c) it has no definitive pattern.

245. Examples of hereditary illnesses and the malformations originating in
embryogenesis:

a) polydactylia, syndactylia; b) cerebellar ataxia; c) diabetes mellitus; d) cranial
- clavicular dysostosis.
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246. Examples of the hereditary illnesses manifesting in childhood:

a) syndactylia; b) Friedreich’s family ataxia; c) gout; d) alcaptonuria.

247. Examples of the hereditary illnesses that manifest thenselve only in adult people:

a) cerebellar ataxia; b) alcaptonyria; c) gout; d) galactosemia.

248. The characteristics of modifications:

a) they are not inherited; b) they are specific and adaptive characters; c) the
degree of manifestation depends on force and duration of an external factor action,
after modifications disappearance they can disappear; d) they are not definitive and
they are useful to organism.

249. Phenotypic manifestation of vitamin A deficiency:

a) dry dermatitis; b) sight disorders; c) scurvy; d) growth under development.
250. Phenotypical manifestations of Bi vitamin deficiency:

a) conjunctivities; b) blood clotting disorders; c) beri-beri; d) rachitis.

251. Phenotypical manifestation of vitamin D deficiency:
a) rachitis; b) anemia; c) sight disorders.
252. Phenotypical expression of a vitamin C deficiency:

a) beri-beri; b) retardation in body growth; c) scurvy; d) anemia.
253. Examples of a narrow reaction norm:

a) blood groups of ABO and Luteran system; b) blood groups of Daffi, MN, and
Rh systems; c) intelligence.

254. Examples of a wide reaction norm:

a) blood groups of ABO system; b) body height and mass; c) a pigmentation of
integuments.

255. The formula of average counting:

n-1 n C) X=
256. The formula of standard deviation counting:
257. The formula of standard error average counting:
2) S*= X> (X, - x 1 b) Sx-— ¢) Sx=
n K un(n-1)

258. What does average mean and what does ideal average variation curve mean?

a) norm of an investigated attribute reaction; b) reaction norm; c) a limit of an
investigated attribute; d) mean quantities index of certain trait in variation series.
259. What does a variation curve show?

a) norm of an investigated attribute; b) reaction norm; c) standard deviation.
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Multiple choice questions for the topic Ne13
«Genotypic variation: combinative and mutational. Mutagenesis»

260. Mechanisms of originating combinative variation:

a) combination of genes at crossingover and fertilization; b) independent
movement of chromosomes in meiosis | at gametogenesis; c¢) independent movement
of chromatids in a meiosis Il at a gametogenesis.

261. Biological value of combinative variation:

a) increases of reproduction coefficient; b) genetically material is updated; c)
adaptive opportunities of a organism is increase; d) provided the variety of forms of
one species.

262. Definition of inbreeding:

a) marriage between relatives; b) marriage between brother and sister; c)
marriage between unrelated humans.
263. Closest inbreeding is a marriage:

a) between uncle and niece, between aunt and nephew; b) between unrelated
people; c) between parents and kids, between brother and sister.
264. Consequences of inbreeding:

a) separation of a population into separate pure lines; b) translocation of
pathological recessive genes in a homozygous state; c) exhibiting of inheritable
disease, decrease of vitality, death of individuals.

265. Definition of an outbreeding is a marriage:

a) between relatives; b) between brother and sister; c) between unrelated people
which during 4-6 generations do not have common relatives.
266. Consequences of outbreeding:

a) preserves a heterozygosis at offsprings; b) offsprings has regenerating of a
genetic material that increases adaptive opportunities of an organism; c) separation of a
population into separate pure lines; d) provides variety of forms.

267. The characteristic of mutations:

a) has indefinite character, has no adaptive value with rare exception; b) have
specific and adaptive character; c) the degree of expressed not depend on force and
duration of action of the factor, do not disappear after the cessation of its action; d)
are inherited.

268. Positions of mutation theory G. de Frieze:

a) mutations has indefinite character; b) mutations appear suddenly; new forms
are stable; c) the same mutations may appear repeatedly; d) mutations are qualitative
changes, but not quantitative, can be useful and harmful.

269. Kinds of mutations on mutating cells:

a) spontaneous; b) somatic; ¢c) genome; d) generative.

270. The characteristic of somatic mutations:
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a) descend in somatic cells; b) are transferred generation during sexual
reproduction; c) are transferred generation during asexual reproduction; d) the early
mutates in embryogenic cells causes the phenotypic mutation on the most part of the
body.

271. Examples of somatic mutations of a human:

a) alkaptonuria, phenylketonuria; b) Konovalov-Wilson disease; c) vitiligo; d)
malignant tumours.

272. The characteristic of generative mutations:

a) descend in somatic cells; b) descend in sex cells; ¢) to generation at a sexual
reproduction are transferred; d) consequences of a mutation are more serious, if it
passes at early stages of a gametogenesis.

273. Examples of generative mutations at the human:

a) diabetes, galactosemia, fructosuria; b) hemochromatoses; c¢) malignant
tumours; d) adrenogenital set of symptoms; e) hemopbhilia.

274. Kinds of mutations according change in hereditary material:

a) gene, chromosome, interchromosome, genome; b) generative; c) cytoplasmic;
d) spontaneous.

275. Types of local changes in gene mutations:

a) changing, translocation of nucleotides pair; b) insert or deletion of nucleotides
pair; c) deficiency, deletions.
276. Classes of gene mutations:

a) heteroploidy; b) missence mutations; c¢) nonsense mutations; d) frameshift
mutations.

277. The local changes in DNA at the missence mutation:

a) insertion of one bases pair; b) deletion of one bases pair; ¢) changing of one
bases pair; d) translocation of one bases pair.
278. Consequences of a missence mutation:

a) in a polypeptide one amino acid will be replaced; b) one amino acid
corresponds to several codons of mMRNA, changes in a polypeptide can not be; c) are
synthesized parts an protein molecule.

279. Examples of missence mutation at the human:

a) haemoglobins C, S; b) haemoglobin A2 ¢) haemoglobin F.
280. The local changes in DNA at the nonsense mutation:

a) changing of one bases pair; b) translocation by places of one bases pair; c)
deletion of one bases pair; d) insert of one bases pair.
281. Consequences of a nonsense mutation:

a) new protein is synthesized; b) parts of polypeptide are synthesized; c) there is a
changing of several amino acids in a polypeptide.

282. The characteristic of local changes in DNA at frameshift mutations:

a) deletion of nucleotide pair; b) insertion of nucleotide pair; c) translocation of
nucleotides pair; d) nucleotide pair exchange.
283. Results of frameshift mutations:
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a) parts of polypeptide are synthesized; b) the new polypeptide is synthesized; c)

changes in a polypeptide can not be.
284. Kinds of chromosome mutations:

a) deletions, deficiency; b) duplications; c) inversions; d) translocations.
285. Mechanisms of appearance of chromosome translocations:

a) destruction of telomere on the ends of chromosomes; b) breaking of process of
a crossingover; c¢) breaking of divergence of chromosomes at mitosis and meiosis.
286. Mechanisms of appearance of chromosome aberrations:

a) destruction of telomere on the ends of chromosomes; b) breaking of process of
a crossingover; c) breaking of divergence of chromosomes at mitosis and meiosis.
287. Kinds of genome mutations:

a) translocations; b) deficiency; c) polyploidy; d) heteroploidy.

288. Mechanisms of polyploidy appear:

a) breaking movement of chromosomes at a meiosis and a mitosis; b) the
chromosomes not movement at a meiosis; ¢) endomitosis.
289. The mechanism of appearance of a heteroploidy:

a) breaking process of a crossingover; b) breaking a movement of chromosomes
at meiosis and mitosis; ¢) endomitosis.

290. Mechanisms of appearance cytoplasmic mutations:

a) change a structure of DNA plastids; b) change a structure of DNA
mitochondria; c) change a structure of mitochondria RNA.
291. Examples of cytoplasmic mutations at the human:

a) Spina bifida; b) Olbrait osteitis; c) anencephalia; d) some kinds of myopathies;
e) muscular dystrophia Duchenne
292. Kinds of mutations on adaptive value for an organism:

a) spontaneous; b) useful, neutral, harmful; c) induced; d) generative.

293. Examples of useful mutations of human:

a) hemoglobinopathies; b) hemeralopia; c) is not present; d) polydactylia.
294. Examples of neutral mutations of human:

a) polydactylia; b) hypertrichosis an part of auricle; c) inborn ichtiosis; d)
hemophilia; e) hemeralopia.

295. Examples of semilethal mutations of human:

a) daltonism; b) Dawn syndrome; c) trisomy on X-chromosome; d) hemophilia;
e) muscular dystrophia Duchenne.

296. Examples of lethal mutations of human:

a) brachydactyly in a homozygous state; b) set of symptoms YO; c¢) Edwards -
Smith's set of symptoms; d) set of symptoms Pattaw's; e) Konovalov-Wilson disease.
297. Kinds of mutations owing to their caused:

a) generative; b) spontaneous; c) induced; d) somatic.

298. What mutations are spontaneous?

a) mutations in sex cells; b) mutations appear in natural conditions; ¢) mutations

appears under action of damage factors; d) the cause of mutations is not found.
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299. The causes producing induced mutations:

a) physical mutagens; b) chemical mutagens; c¢) biological mutagens; d) natural
radiation background.

300. Mechanisms of action of an ionizing radiation:

a) breaking of DNA replication; b) breaking of a crossingover and destruction
telomere of chromosomes; c) radiolysis of water; d) destruction of the mitotic device
of a cell.

301. Kinds of mutations caused by an ionizing radiation:

a) gene mutations; b) genome mutations; c) chromosomal and chromosome
mutations; d) formation of thymine dimers.

302. The mechanism of action of ultra-violet rays:

a) breaking a crossingover; b) destruction telomere of chromosomes; c)
supression of synthesis of the nitrogenous bases; d) activization of a pyrimidines
nitrogenous bases.

303. Kinds of mutations caused by ultra-violet rays:

a) chromosome mutations; b) genome mutations; c) formation of thymine
dimers; d) interchromosome mutations.

304. The mechanism of action of inhibitors of precursors of nucleic acids:

a) activization of pyrimidine nitrogenous bases; b) supression of the nitrogenous
bases synthesis; c) breaking of the mitotic device of a cell; d) are included in DNA
instead of the nitrogenous bases.

305. Kinds of mutations caused by action of inhibitors of nucleic acids predecessor:

a) gene mutations; b) genome mutations; c) chromosome mutations; d)
interchromosome mutations.

306. Mechanism of action of analogues of the nitrogenous bases:

a) suppression synthesis of the nitrogenous bases; b) enter reaction of an
alkylation; c) are included in DNA instead of the nitrogenous bases; d) activate the
purine nitrogenous bases.

307. Kinds of mutations caused by action of analogues of the nitrogenous bases:

a) inversions; b) deletions; c) duplications; d) gene mutations.

308. Mechanism of action of alcyling substances:

a) the radiolysis of water adducting in ionization of molecules of organic matters;
b) reaction of alkylation of DNA, RNA, proteins; c) a breakage of molecules of DNA,
RNA, protein; d) a desamination of the nitrogenous bases.

309. Kinds of mutations caused by action alcyling substances:

a) missence mutations; b) nonsense mutations; c) mutations of alteration of a
framework of reading; d) formation of thymine dimers.
310. The mechanism of action of acridine stains:

a) desamination of the nitrogenous bases; b) breaking of complementary in
DNA,; c) radiolysis of water; d) enter in reaction of an alkylation.

311. Kinds of mutations caused by action acridine stains:



31

a) missence mutations; b) nonsense mutations; ¢) mutations of alteration of a
framework of reading; d) formation of thymine dimers.

312. The mechanism of action of viruses as biological mutagenes:

a) breaking of DNA synthesis and chromosome proteins; b) transduction of virus
DNA in DNA of human; c) breaking of crossingover processes and movement of
chromosomes in mitosis and meiosis; d) destruction of chromosomes telomere.

313. Kinds of mutations caused by action of viruses:

a) gene mutations; b) chromosomal translocations; c¢) anueploidy; d)
translocations.

314. The mechanism of action of bacteria as biological mutagens:

a) transduction of a alien DNA fragment; b) breaking of a crossingover; c) breaking
of integrity of chromatids; d) activation endonuclease of pyrimidines bases.
313. Kinds of mutations caused by action of bacteria:

a) chromosome and chromatid breaks; b) translocations; c) heteroploidies; d)
formation of thymine dimers.

316. The mechanism of action of helminthes metabolism products as biological
mutagens:

a) breaking synthesis of DNA, proteins of chromosome; b) destruction telomere
of chromosome; c) breaking a crossingover process; d) breaking of divergence of
chromosomes in mitosis and meiosis.

317. Kinds of mutations caused by helminthes metabolites:

a) translocations; b) gene mutations; ¢) chromosome breaks; d) heteroploidies.
318. Kinds of genetic material reparation:

a) biological; b) physical; c) light and dark; d) postreplicative.

319. The enzymes participating in a photoreactivation:

a) exonuclease; b) polymerase; c) photoreactivate enzyme; d) ligase.
320. The enzymes participating in dark reparation:

a) endonuclease and exonuclease; b) polymerase; c) ligase; d) photoreactivation
enzyme.

321. Diseases linked to breaking of reparation of human:

a) Konovalova-Wilson disease; b) set of symptoms Blume; c¢) set of symptoms
Marphane; d) pigmentary xeroderma.

Multiple choice questions for the topic Ne14
«Methods of anthropogenetics (1-st class): genealogical, twin’s,
statistical and dermatogliphical»

322. The difficulties connected to studying of human genetics:

a) impossibility to carry out test cross; b) the large set of chromosomes and the
big number of genes; c) slow replacement of generations, small number of offspring;
d) late maturation and long pregnancy; e) different social conditions of the people.
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323. Potency of a genealogical method of anthropogenetics:

a) determination of disease character; b) determination of type and variant of
inheritance; c) revealing of a heterozygous carriage of a pathological gene; d) in some
cases determination of probability of a birth of the child with an hereditary pathology.
324. The characteristics of an autosomal - dominant mode of inheritance;

a) the attribute is traced across; b) the attribute is traced across and verticals; c)
men and women to the same extent are sick; d) that the child is sick, one of parents
should be sick; e) the gene expresses in homo- and heterozygous states.

325. The characteristics of an autosomal - recessive mode of inheritance:

a) the attribute is traced across; b) the gene expresses in a homozygous state, the
probability of a birth of sick children raises at an inbreeding; ¢) men are sick, women
are carriers of a pathological gene; d) men and women to the same extent are sick; e)
the probability of a birth of sick children in healthy heterozygous parents is 25 %.
326. The characteristics of recessive X-linked inheritance:

a) the attribute is traced across; b) men are sick, women are carriers of a
pathological gene; c¢) the pathological gene is inherited from mother to the son, from
father to the daughter; d) men and women to the same extent are sick; €) in case if
father is healthy and mother is carrier of pathological gene, a half of sons will be sick
and a half of daughters - carriers of a pathological gene.

327. The characteristics of dominant X-linked mode of inheritance:

a) the attribute is traced across and verticals; b) men and women to the same
extent are sick; ¢) men are sick and women are heterozygous carriers of a pathological
gene; d) the gene expresses in hemizygous state; e) that the child is sick, one of
parents should be sick.

328. Potency of atwin’s method of anthropogenetics:

a) specification of the list of hereditary diseases; b) determination of a role of
hereditary factors and environment in illness exhibiting; c) carrying out of well-timed
prophylaxis of illness of one of twins at disease manifestation in the second of ones.
329. Potency of a population-statistical method of anthropogenetics:

a) determination of heterozygotes number in a population; b) the decision of a
question of medical, medicamental and diagnostic maintenance in the population; c)
revealing of drift of genes in a population.

330. Potency of dermatoglific method of anthropogenetics:

a) studying of individual variability; b) diagnosis of the chromosomal diseases;
c) revealing of a heterozygous carriage of a pathological gene.

331. Date of a papillary lines formation:

a) 6-7 week - an expression of genes; b) 8-10 week - accumulation of inducers for
an expression of genes determining lines; c) 10-24 week - formation of papillary lines;
d) 24-40 week - formation of a skin as tactile organ.

332. How does papillary set is counted?
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a) by account of number of papillary lines crossed a straight line from the center
of a digital pattern up to triangle; b) by account of triangles number; c) by account of
digital delta index.

333. On what fingers in norm there are no radial loops?

a) Il and 111; 6) IV and V; B) Il and IV.

334. The main palmar lines:

a) metacarpophalangeal; b) slanting, transversal; c) big dactyl; d) tenor, hypotenor.
335. How intensity of papillary lines is determined?

a) by of papillary lines account; b) magnitude of angle atd; c) by account of
triangle number.

336. Magnitude of an angle atd in norm:

a) 57°; b) 80° - 81°; ¢) 100° -105°.

337. Dermatoglific parameters in Smith’s syndrome:

a) four-digital sulcus; b) predominance of arches over small pillows; c) angle atd
= 100° - 105°; d) angle atd = 106° - 108°; ) lowered papillary lines set.
338. Dermatoglific parameters in Patau syndrome:

a) radial loops on 4lh and 5 fingers; b) predominance of arches; c) four-digital
sulcus; d) angle atd = 106° -108°.

339. Dermatoglific parameters in Down desease:

a) predominance of ulnar loops; b) an angle atd = 80° - 81°; c) four-digital
sulcus; d) predominance of arches; e) angle atd = 100° -105°.
340. Dermatoglific parameters in Turner syndrome:

a) four-digital sulcus; b) increase of frequency of lines on hypotenor; c) increase
of number of whorls and papillary lines set; d) radial loops on 4lfi and 5LLfingers; e)
angle atd = 60° - 61°.

341. Dermatogliphical parameters of Klinefelter’s syndrome:

a) low papillary lines set, big distance between lines; b) predominance of ulnar

loops; c¢) predominance of arches; d) a four-digital sulcus; e) angle atd = 40° - 42°.

Multiple choice questions for the topic Ne15
«Methods of anthropogenetics (2-nd class): cytogenetic, ontogenetic,
immunological, biochemical, molecular-genetic, somatic cells
hybridization»

342. Opportunities of a cytogenetic method:

a) allows to establish hereditary diseases linked to change of chromosomes
number and structure, a translocation; b) to define phylum and variant of inheritance;
c) to define hereditary diseases of a metabolism.

343. What cytological and genetic methods lie in the basic of cytogenetic method?










































































































































