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B3aUMOJICHCTBUS B CUTYallUU
YCTHOU 51 MUCbMEHHOM
KOMMYHHKAIMHU, B TOM YHUCIIE

HA  HMHOCTPaHHOM (pIX)
si3pIKe(ax)

VK-4.3. Hmeer  HaBBIKH
aKaIeMIYeCKOTO u
podecCHOHATEHOTO
B3aUMOJICHCTBHS, B  TOM

Yrcie HA MHOCTPaHHOM(BIX)
SI3BIKE (aX)

1. MHACIIOPT ®OHJA OHEHOYHbBIX CPEACTB
Hampasnenue noarorosku: 06.04.01 buoJsiorus
Hampasnennocts  (mpodwip):  «MukpoOuonorus u Bupycojorus, [ eHeTuka,
Pagunanmonnas ouonorus, ['ucronorus.
Hucuumnmza: CrnenryiaBbl XMMUYECKHX HAYK — JKOJIOTrn4YecKasi OMoXuMust
CemecTtpsl u3y4deHus: 3
dopma MPOMEKYTOUHOM aTTeCTAIIMU: FK3aMEH
2. HIEPEYEHb ®OPMUPYEMBbBIX KOMIIETEHIIUU
2.1. KomnereHum, 3aKpenjiéHHbIe 32 TUCHUTITHHON
I/I3yquI/Ie JUCHUITIIMHBI «CIIeIIFJIaBbI XUMHYE€CKHUX HAYK — JKoJ0ornueckKas
OMOXMMMS» HAMpaBJIeHO Ha (POPMUPOBAHUE CIETYIONINX KOMIIETECHIIUMA:
Konpr Co JIepKaHUE Koppi 1 conepxanue
o HHIMKATODOB HepequL TIaHUPYCEMBbIX
KOMIICTCHIINH KOMIICTCHIINU A p
pe3yNbTaToOB  OOy4eHUS
(o ®I'OC) COTJIACHO e ——
droc
1 2 3 4
YK-4 CriocoOeH MpUMEHSITh VK-4.1. OGianaeT 3HaHUAMHU Jus peanuzanuu YK-4.1 3Hats:
COBPEMCHHBIC KOMMYHUKATUBHBIC ocoOeHHOCTEN u TIpaBHI 0COOEHHOCTH aHTJIOS3BIYHOM
TEXHOJIOTHH, B TOM YHCIIC Ha TTMYHO u HAy4HOW-TEXHMIECKON
WHOCTPaHHOM(BIX ) A3bIKE(aX), VIS npo(eCCHOHANBHON  YCTHOI TEPMHUHOJIOTMH U IOHATUHHOTO
aKaJIEMHIECKOTO U " HHUCHMEHHOI ammapara B 001acTu
POQECCHOHATBEHOTO KOMMYHUKALIHH, B TOM THCIE OHOJIOTMYECKUX HAYK.
B3aUMO/ICHCTBUS Ha I/IHOC’TpaHHOM(LIX) Jst peammzanuu YK-4.2 ymerts:
s3biKe(ax) TIOHNMATH TEKCTBI, Ay/HO- 1
VK-4.2. TlemoscTpupyeT BHIEOMATEpHAIIbl Ha aHTIIHHCKOM
SI3BIKE, TIOCBAIIEHHbIE
YMEHHE MPUMEHSTh
COBpPEMEHHBIM TpobiieMam
COBPCMCHHBIC OMOJIOTHYECKHUX HAYK; KOPPEKTHO
KOMMYHHKaTHBHbIC (OpMYIIHPOBATE 3aIPOCH JUTS
TEXHOJIOTHH AT TOMCKA B aHTJIOA3BIYHBIX HAYYHbIX
aKaJIEMHYECKOTO u MHTEPHET-PECYPCax.
PO eCCHOHANBHOTO Jns peanuzanuu YK-4.3 BnaneTs:

HaBBIKAMHU KOPPEKTHOTO IepeBo/Ia
CIeLMaIbHBIX HAYYHBIX TEKCTOB,
HOCBSILIEHHBIX COBPEMEHHBIM
mpoGsieMaM OHONIOTHYECKUX HAYK;
HaBBIKAMHU [OMCKA HH(OPMALMHU B
AHIIIOS3BIYHBIX Da3ax
OMOMEIMIIMHCKUX JAHHBIX
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IK-1

Crioco0eH UCIT0JIL30BaTh 3HAHUE
HOPMATHBHBIX JOKYMEHTOB,
pErIaMEHTUP YIOLIUX OPTaHH3aIHIO
MPOBEICHUS HAYYHO-
HCCIIEIOBATENILCKHUX PAbOT st
PYKOBOJICTBA pabOYuM
KOJUISKTHBOM H 00€CIICYCHUS Mep
MIPOM3BOICTBEHHOH 6€30MaCHOCTH

IK-1.2 Aranusupyer
HOPMAaTHBHBIE JOKYMEHTHI,
PpErIIaMEeHTUP YIOIIHE OPraHU3aINIo
1 METOAUKY IPOBEJICHUS HAyIHO-
HCCIICIOBATENIbCKUX H
MIPOU3BOICTBEHHO-
TEXHOJIOTHYECKHX PadoT
OHOJIOTHYECKOTO TIPOPHIIS.
ITK-1.3 [TnaHupyeT OpraHu3aIiio 0
IPOBEJICHIE HAYIHBIX
WCCIICJIOBAHUIT MO aKTyaTbHBIM
OMOMEIUIIMHCKUM MpodiieMam
[K-1.4 Ucnons3yeT
npogecCHOHATEHBIC YMEHHUS U
HaBBIKH PabOTHI B TA0OPATOPUIX
OMOMEANIIMHCKOTO HPOGHIIS U
JOPYTUX YIPEIKACHHUAK
Ouonoruueckoro npoduis.

s peanuzanuu [1K-1.2 3naT1h:
TEOPETHIECKHE OCHOBBI ONOXUMHHU
Jus peanuzanuu ITK-1.3 ymeTs:
TBOPUYECKU UCIIOIH30BAThH
(yHaMeHTaIbHbIE U IPUKIIATHbIE
3HAHMS OMOXUMUH IS
npodeccuoHanbHON AeATEIbHOCTH
s peanuzanuu [1K-1.4 Bnagers:
HaBbIKAMU Hay4HO-
HCCIIeI0BATENBCKOM NeATENbHOCTH
U CaMOCTOSATEIBHOIO IPOBEJECHUS
OMOXMMHUUYECKHX SKCIIEPUMEHTOB.

B ®dreoy BO «Uenl'V»
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3. COAEP’)KAHME OIHEHOYHBIX CPEJACTB IO AMCIHHUIIJIMHE
3.1 Buabl o1leHOYHBIX CPEACTB
HamMenoBanu

/1

Kon
KOMITCTCHITUH/TITAHUPYEeMbIS
pe3ynbTaThl 00yUYEHUS

KoHnTtponupyemsie
TEMBI/pa3IeIbl

HaumenoBanmn

€ OLICHOYHOI'0

cpencTaa s
TEKYIIIETO
KOHTPOJISI

€ OLICHOYHOTO
cpencTBa Ha

MIPOMEXYTOYH

OH aTTecTanuun
Ne zaganus

HJust peanusanuu YK-4.1 3HatTh:
0COOEHHOCTH aHTJIOS3bIYHOM HAyIHOH
TEXHUYECKON TEPMUHOJIOTHU U
MIOHATHITHOTO anmapara B 00JacTH
OMOJIOTUUECKUX HAYK.

Hns peamuzanuu YK-4.2 ymerts:
MOHUMATh TEKCTHI, ayIHO- U
BUIeOMAaTepHabl Ha aHTIIUHCKOM
SI3BIKE, TIOCBAIICHHBIEC COBPEMEHHBIM
mpobeMaM OHOJOrMYECKHX HAYK;
KOPPEKTHO (hOPMYIIHPOBATH 3aIIPOCHI
JUTS TIOMCKA B QHTJIOSI3BIYHBIX HAYTHBIX
HHTEPHET-pecypcax.

Huns peanuzatu YK-4.3 Biagets:
HaBBIKaMHU KOPPEKTHOTO EPEeBOIa
CHeLHaIbHBIX HAyIHBIX TEKCTOB,
HOCBSIIEHHBIX COBPEMEHHBIM
poGreMaM OHOJIOTHYECKUX HAYK;
HaBbIKaMH NOMCKa HH(OpMaIy B
aHIIIOS3BIYHBIX 0a3ax
OMOMEIUIMHCKUX JAHHBIX

1. Biochemical
interactions between
organisms of different
systematic groups

2. Some problems

of  biochemical
ecology

Report
business
game

Final test
variant 1
variant 2
Situational
task

s peanmmuzanuu [1K-1.2 3HaTH:
TeOpeTHYECKUEe OCHOBBI OMOXHMUH
L1 peanuzanuu [1K-1.3 ymerts:
TBOPUYECKU HUCIIONH30BAThH
(hyHIaMEHTaNIbHBIC U TIPUKIIAHbIC
3HAHUS] OMOXMMUH IS
pogecCHOHAILHON IEATEIBHOCTH
It peanmmzanuu [1K-1.4 Bnagets:
HaBBbIKAMH HAyYHO-HCCIIEI0BATEIBCKON
eaTeTbHOCTH U CAMOCTOSATENHLHOTO
[pOBeIeHUS OMOXUMHYECKIX

DKCIIEPUMEHTOB.

1. Biochemical
interactions between
organisms of different
systematic groups

2. Some problems of
biochemical ecology

Report
Test
Situational task

Final test
variant 1
variant 2
Situational task
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Ipumeuanue: munogvie 3a0anus, Kpumepuu U NOKA3AMENU OYEHUBAHUS 6 PAMKAX
meKyuje2o KOHmpoJisi Npeocmasiienvl 8 pabouell npozpamme OUCYuniunsvl (Mooyns). Iloanvie
KOMNIEKMbl OYEHOUHbIX CPeOCME U KOHMPOJLbHO-USMEPUMENbHBIX MAMEPUANIO8 XPAHAMCIL HA
Kageope.

3.2 Conep:xaHue OlleHOYHBIX CPEJICTB

OueHoYHBIE CpeICTBa MPOMEXKYTOUHOM aTTECTAalMd MO JucuuIuimHe «CrenriaBbl
XUMHUYECKHX HAyK — ODKOJOrHYeckas OMOXMMHS» IPEJICTaBJICHBI MEPEYHEM BOIPOCOB JIJIS
OK3aMCHa, BOHpOC&MI/I IJIL UTOrOBOTO TCCTHpOBaHHHI BOHpOCbI C OJHUM BapI/IaHTOM OTBCTAa,
BOIPOCHI C HECKOJIBKUMHU MPAaBUILHBIMA OTBETaMH, BOIPOCHI HA COIMOCTABIICHUE, BOIPOCHI C
OTKpBITBIM OTBCTOM U HepequM CI/ITyaI_II/IOHHBIX 3a1a4.

3.2.1 Bonpocsbl A8 3K3aMeHa 1o Aucuuiinie «CrnenrjaaBbl XUMUYECKUX HAYK —
JKojI0ruyecKas OHOXuMHUD»

1. Subject and object of ecological biochemistry. The place of ecological biochemistry in the system of
natural sciences.
2. Classification of the types of chemical effects of the body on the environment.
3. Basic ecological and biochemical interactions between organisms of various systematic groups
(fungi, algae, higher plants and animals).
4. The main chemomediators of fungi.
5. Allelopathy - ecological and biochemical interactions between higher plants. The role of allelopathy
in successions. Prospects for the use of allelopathically active substances in agriculture and
biotechnology
6. Main plant chemomediators (classification): Chemoregulators of the feeding behavior of
phytophages.
7. Main plant chemomediators (classification): Chemoregulators of development and fertility of
phytophages.
8. Main plant chemomediators (classification): plant pigments (chlorophylls, carotenoids).
9. Main plant chemomediators (classification): anthocyanins.
10. Main animal chemomediators (classification): Pheromones (releasers and primers)
11. Major animal chemomediators (classification): Interaction between animals of different species
involving allomones and kairomones
12. Brief description of toxins and poisons of animal origin. Practical application of animal poisons
13. Classification of xenobiotics, properties of xenobiotics, biodegradability.
14. Classification of xenobiotics. Benz (a) pyrene, formaldehyde. LD. Symptoms of poisoning.
15. Classification of xenobiotics. Nitrates. LD. Symptoms of poisoning.
16. Classification of xenobiotics. Cyanites, solanine. LD. Symptoms of poisoning.
17. Classification of xenobiotics. Heavy metals. LD. Symptoms of poisoning.
18. Classification of xenobiotics. Dioxins. LD. Symptoms of poisoning
19. Classification of xenobiotics. Methylmercury. LD. Symptoms of poisoning
20. Classification of xenobiotics. PAH. LD. Symptoms of poisoning
21. Stages of biotransformation of xenobiotics. Reactions of the first phase of biotransformation.
22. Stages of biotransformation of xenobiotics. Reactions of the second phase of biotransformation.
23. Biological systems that carry out the biotransformation of xenobiotics 24. Microsomal enzymatic
system
25. Ethanol metabolism
25. Folate Cycle
27. Drug Metabolism

B ®IrBOY BO «Uenl'V»
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28. Monitoring of xenobiotics in clinical practice.
29. Drug monitoring. Basic methods.

Final test «lmozosoe mecmupoeanue» (npaeuﬂbubte onmeembsbl OmmeueHbvl 3HAKOM
+)
Variant |
1. The term "ecology" suggested:
A. E. Haeckel; (+)
B. V. I. Vernadsky;
C. Ch. Darwin;
D. A. Tensley
2. Choose from the proposed functions of chemo-regulators:
A. consumer protection
B. Signal acting as a recruiting factor
C. Regulation of interactions within populations
D. Attack factor
. all of the above (+)
3. Natural substances produced by plants and animals and attracting organisms are called:
A. attractants. (+)
B. deterrents.
C. kairomones.
D. hormones
4. Atmospheric pollutants according to their state of aggregation are divided into:
A. Hot and cold.
B. Chemical and physical.
C. Gaseous, liquid and solid substances. (+)
D. Gaseous, liquid and aerosol.
E. Organic and inorganic
5. Substances that cause increased sensitivity of the body to the effectsof environmental
factors:
A. toxins;
B. allergens; (+)
C. carcinogens.
6. The color of anthocyanins depends on:
A. onthe content of substituents, pigment concentration, the formation of complexes with metals
B. on pH, pigment concentration, formation of complexes with metals, number and nature of
substituents (+)
C. on pH, pigment concentration, number and nature of substituents
D. the formation of complexes with metals, the number and nature of substituents
7. Lycopene - a pigment of watermelons, tomatoes, which protects plant parts from sunlight
and oxidative stress, by chemical nature is:
A. carotenoid (+)
B. anthocyanin
C. phycobilin
D. chlorophyll

8. The function of ecological chemoeffectors that regulate the division of the energy flow
in the ecosysteminto pasture and detrital food chains is characteristic of:

A. mycotoxins (+)
B. plant toxins (+)

B ®dreoy BO «Uenl'V»
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C. invertebrate pheromones
D. synomones

9. Cadeine - acompound, aderivative of morphine with a methyl radical, belongs to the
class:

A. true alkaloids (+)

B. terpenes

C. cyanogenic glycosides
D. phenols

10. Amygdalin - a compound containing in the seeds of bitter almonds, belongs to the
class:

A. cyanogenic glycosides (+)
B. alkaloids

C. cardiac glycosides

D. aflatoxins

11. Lotavstralin - an organic compound, methyl ethyl ketone cyanohydrin glucoside,
contained in some leguminous plants (Trifolium repens, Lotus australis, Phaseolus
lunatus), plants of the genera Rhodiola (Rhodiola rosea and Rhodiola cyrillic) and Manihot
esculénta, as well as a number of other plants belongs to the class:

A. cyanogenic glycosides (+)

B. alkaloids

C. cardiac glycosides

D. xanthophylls

12. The trace pheromone produced by leaf-cutting ants:
A. is highly specific. (+)

B. has group specificity

C. is perceived by ants at a dose of 0.08 pg/cm.

D. all answers are wrong.

13. Anxiety pheromones include

A. D-bornyl acetate.

B. bombycol.

C. disparlure.

D. isoamyl acetate. (+)

14. In the body of animals and humans, the detoxification systemis the most studied
A. inthe liver. (+)

B. inthe muscles.

C. inbone tissue.

D. inthe lungs.

15. Choose one wrong answer Ethanol oxidation:

A. Occurs mainly in the liver

B. Catalyzed by alcohol dehydrogenase

C. Slows down with an increase in NADH +/ NAD inthe cell

B ®dreoy BO «Uenl'V»
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D. Can proceed under the action of the microsomal ethanol-oxidizing system

E. Leads to the formation of an intermediate product of the citrate cycle (+)

16. The functional role of microsomal oxidation is:

A. inusing the energy of oxidation for the synthesis of ATP

B. inthe formation of oxygen-containing organic compounds with "plastic” purposes
C. inthe hydroxylation of hydrophobic compounds for "detoxification” purposes (+)

17. Indicate a mechanism that does not belong to the protective ones against reactive
oxygen species:

A. Antioxidant enzymatic systems

B. Antioxidants of the tocopheral type

C. reduced glutathione

D. glutathione peroxidase

E. easily self-oxidizing compounds (+)

18. Choose the most complete answer. Reactions occur in the liver:
A. Conjugations involving UDP-glucuronate

B. Hydroxylation of xenobiotics

C. Conjugation with 3'-phosphoadenosine-5'-phosphosulfate (PAPS)
D. Neutralization of toxic substances (+)

E. Formation of bilirubinglucuronide

19. Choose one wrong answer Cytochrome P450:

A. Can be induced by many substances

B. Binds lipophilic molecules

C. Simple protein (+)

D. Localized in the membrane of the endoplasmic reticulum

E. Hemoprotein

20. The root of which plant (sweet, fragrant) contains the poisonous substance
cicutotoxin:

A. Hyoscyamus niger;
B. Atropa belladonna;
C. Cicuta virésa; (+)
G. Contum maculatum

21. The reason for the development of methemoglobinemia in humans can be the
introduction into the soil:

A. potash fertilizers;

B. phosphate fertilizers;
C. nitrogen fertilizers; (+)
D. pesticides.

22. Name the enzyme catalyzing this reaction C2ZH50H + HAD+ <> CH3CHO + NADH +
H+. NAD-dependent alcohol dehydrogenase

23. Establish a correspondence
A. Cytochrome P450
B. Cytochrome P450 reductase

B ®dreoy BO «Uenl'V»
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B. Both

G. none

1. Has O2 binding sites

2. FAD- or FMN-dependent enzyme

3. Enzyme of the monooxygenase system

4. Participates in the neutralization of nitrates
l.a

2.9

3.1in

4.b

24. Detoxification of ethyl alcohol in the liver is carried out in the following ways: bgd
A. conjugation;

B. microsomal oxidation;

C. hydrolysis;

D. non-microsomal oxidation;

E. mitochondrial oxidation

25. With prolonged use of alcohol, the following deviations occur:
A. accumulation of NAD+ and NADP+;

B. increased breakdown of glycogen;

C. hypoglycemia;

D. increased energy metabolism;

E. lactate accumulation.

26 . What are the names of organic substances whose structural formulas are presented
below: polyaromatic hydrocarbons

Chemical substance Chemical substance

Naphthalene rf :f | Phenanthrene OGQ

g

Anthracene eee Chrysen QQO C

H'-:\_'\-\.
. o¢
Benzantracene af“*.:uf %_If’**j Benzpyrene OGG
e N

Kekulen i1 I Koranulen

A

27. Make up a food chain leading to the accumulation of a dangerous compound of
methylmercury from the following components:: BDC

E A

B ®dreoy BO «Uenl'V»
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A. Bluefin tuna, B. anaerobic soil bacteria, C. Krill, D. phytoplankton, E. schooling pelagic fish
living near the surface of the water (sardine, mackerel, anchovy, herring), F. cephalopods
(Teuthida).
28. During the Vietnam War from 1961 to 1971, as part of the Ranch Hand devegetation program,
Agent Orange, a mixture of 24-dichlorophenoxyacetic acid (2,4-D) and 24,5-
trichlorophenoxyacetic acid, was used as a defoliant. (2,4,5-T) containing impurities of
polychlorobenzodioxins. As a result, a significant number of both Vietnamese and soldiers who
had contact with Agent Orange suffered from the effects of the disintegration of Agent Orange.
What substances are formed? Dioxins
29. This substance is an inhibitor of the enzyme cytochrome c-oxidase (aa3) in the IV complex of the respiratory
chain of electron transport (in eukaryotes it is localized on the inner membrane of mitochondria). It binds
to Fe, which is part of the enzyme, which prevents the transfer of electrons between cytochrome ¢ oxidase
and oxygen. As a result, electron transport is disturbed, and, consequently, aerobic ATP synthesis stops. What
is the name of? Cyanides, hydrocyanic acid
30. Establish a correspondence.
According to the ability to accumulate nitrates, vegetables, fruits and fruits are divided into 3 groups:

A. cauliflower, zucchini, pumpkins, turnips, radish, 1. Vegetables, fruits and fruits with a high

white cabbage, horseradish, carrots, cucumbers content (up to 5000 mg / kg wet weight)

B. Brussels sprouts, peas, sorrel, beans, potatoes, 2. Vegetables, fruits and fruits with an average
tomatoes, onions, fruits and berries content (300 - 600 mg))

C. lettuce, spinach, beets, dill, leafy cabbage, 3. Vegetables, fruits and fruits with low content
radishes, green onions, melons, watermelons (10 - 80 mg)

Answer: 1-c 2-a 3-b

31. Deficiency of what vitamin develops in violation of the folate cycle?
Schematically depict the sequence of the folate cycle

o A
et ) - - , -
4‘//'/ \ll {Dﬁk \
\ y 4 k” \ \
—~—] - \

\> / g} “l I

" shydrofolate ,’i II

! o Ao e/ |/

\ MTHER /\ thess
T\ S

Answer: B9

32. Make an algorithm for performing a qualitative reaction with diphenylamine. What connections are
defined?

Answer: Reaction with diphenylamine (pharmacopoeia). The reaction is carried out in concentrated sulfuric
acid. First, the irreversible oxidation of diphenylamine to diphenylbenzidine occurs: 2C6H5NHCEHS -
C6H5 - NH - C6H4 -C6H4 - NH - C6H5 + 2 H+ + 2¢ diphenylamine diphenylbenzidine (colorless) Two
molecules of diphenylamine donate two electrons to the oxidizing agent and lose two hydrogen ions. Then

B ®dreoy BO «Uenl'V»
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there is a reversible oxidation of the benzidine molecule by the present oxidizing agent to a blue-colored
diphenyldiphenoquinonediimine, in which the diphenylbenzidine molecule also donates two electrons to the
oxidizer and loses two hydrogen ions: When the blue mixture stands, its color gradually changes first to
brown, and then to yellow, due to the irreversible destruction of the blue reaction product. Nitrate - NO3 ion
- gives a similar reaction with diphenylamine. The detection of nitrates can be carried out in various plants.
The method is based on the property of diphenylamine, when interacting with nitrates, to give a blue color,
characteristic of the resulting aniline dye. By the intensity of blueing, one can approximately judge the
amount of nitrates in the object under study. The purpose of the experiment is to compare the content of
nitrates in different parts of the plant. Objects and equipment. Plant objects* (cabbage, carrots, etc.), a
solution of diphenylamine in sulfuric acid (0.1 g of diphenylamine is dissolved in 10 ml of strong sulfuric
acid and stored in a dark bottle); pipettes, mortar and pestle, glass slide, glass rods. * (If a carrot is used as a
plant object, then take the tip of the carrot, the outer part and the core. If dill is used, then take the roots and
leaves (you can take the stems as well).) Setting up and conducting the experiment. 1. Prepare control
solutions with a known concentration of dipheniamine in order to build a color scale. Various plants are
taken: in comparison, fresh and boiled or pickled. A solution of diphenylamine is dripped onto pieces of
plants. The content of nitrates is judged by the change in color. With a small amount of nitrates, a drop of
vegetable juice acquires a light blue color, with a large amount of nitrates, a dark blue color appears.

Ilpumeuanue: pu TECTUPOBAHUU OJIMH BEPHBII OTBET COOTBETCTBYET 1 Oarty.

Variant 11

1. The term "*biosphere' was first used in 1875:

A. E. Zyuss; (+)

B. J. Cuvier;

C. L. Paster;

D. T. Malthus

2. Selecta group of pheromones from the proposed list:
A. primers

B. releasers

C. Aphrodisiacs

D. all of the above (+)

3. Which of the following substances is part of the secretion of the anal glands of
a skunk?

A. isoamyl acetate.

B. undecan.

C. methylcrotyl sulfide. (+)

D. formic acid.

4. Substances that cause structural changes in liver tissues are called:
A. neurotoxic;

B. cardiotoxic;

C. hepatotoxic; (+)

G. hematotoxic.

5. What substances are called carcinogens:
A. Causing allergic diseases.

B. Causing chronic diseases.

C. Causing infectious diseases.

D. Causing cancer. (+)

D. Causing tuberculosis

6. Anthocyanins are concentrated in:
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A. vacuoles (+)

B. chromoplasts

C. Golgi vesicles

D. cytoplasm

7. Lutein - pigment - the main component of yellow pigments in leaves, flowers, fruits and
buds of higher plants, as well as in many algae and microorganisms, by chemical nature
belongs to the class:

A. carotenoids

B. xanthophylls (+)

C. anthocyanins

D. chlorophylls

8. Endophytes are:

A. symbiotic fungi or bacteria living inside plants (+)

B. Symbiotic fungi or bacteria living on the surface of plants

C. Animal symbionts

D. none

9. Morphine - a compound isolated in 1833, is a strong pain reliever and belongs to the class:
A. terpenoids

B. saponins

C. anthocyanides

D. alkaloids (+)

10. Solanine - acompound, a steroidal alkaloid, found in:

A. flowers and berries of tomatoes

B. potatoes

C. flowers, berries and shoots of potatoes (+)

D. flowers and berries of Solanum rantonnetii

11. Linamarin - an organic compound found in the leaves and roots of plants (cassava, lima
beans, flax), belongs to the class:

A. cyanogenic glycosides (+)

B. alkaloids

C. cardiac glycosides

D. xanthophylls

12. Volatile compounds used for communication within a species are called:

A. hormones.

B. pheromones. (+)

C. kairomones.

D. attractants

13. Sex pheromones 1) are highly specific 2) have a molecular weight of more than 400 Da 3)
are volatile 4) are stereospecific 5) a slight modification of the molecule does not lead to a
decrease or disappearance of activity 6) have group specificity.

A 123

B. 2,3,4,6.

C.134.(+)

D. 3,4,5,6.

E. 1,2,3,4,

F.1,2,3,4,5.

14. Microsomal oxidation systemdoes not carry out reactions

A. epoxidation.

B. S-oxidation and desulfurization.
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C. sterol oxidation.

D. oxidation of alcohols.

E. oxidative deamination (+)

15. Microsomal oxidation is carried out by enzyme systems localized mainly:

A. in the outer membrane of mitochondria

B. inthe cytosol

C. inthe endoplasmic reticulum (+)

D. inthe mitochondrial matrix

16. Superoxide radicals are toxic to the body because:

A. spontaneously accelerate chain reactions of lipid peroxidation (+)

B. hydroxylate hydrophobic endogenous compounds

C. react with proteins and nucleic acids, causing a change in their conformation

D. destroy phagocytosed microorganisms

17. Choose one wrong answer. | phase of neutralization of xenobiotics

A. Carried out by enzymes of the endoplasmic reticulum

B. Requires the presence of NADPH

C. Leads to an increase in the polarity of the compound

D. Occurs under anaerobic conditions (+)

E. Occurs with the participation of cytochrome P450

18. Choose one wrong answer. As a result of the biotransformation of drugs with the
participation of the microsomal oxidation system, it is possible:

A. Reducing their pharmacological activity

B. Formation of intermediate metabolites of the common pathway of catabolism (+)

C. Increase in their activity

D. Formation of toxic metabolites

E. The emergence of soluble products

19. Choose one wrong answer. Have carcinogenic activity:

A. Aromatic amines

B. Eicosanoids (+)

C. Aflatoxins

D. Polycyclic carbohydrates

E. Nitrosamines

20. A chemical compound that in high concentrations causes the formation of malignant
tumors:

A. carbon monoxide;

B. sulfur oxides;

C. benzo(a)pyrene; (+)

D. carbon dioxide

21. Product causing solanine poisoning:

A. Amanita;

B. Hyoscyamus niger;

B. sprouted, green potatoes (+)

G. "drunken bread."

22. Name the enzyme catalyzing this reaction C2H50H + NADPH + H+ + O2 — CH3CHO +
NADP+ + 2H20 - cytochrome P450 - dependent microsomal ethanol-oxidizing system
23. Choose the right answers. The following are involved in the functioning of the microsomal
oxidation system: A, B, C,D

A. Cytochrome P450-reductase

B. 02

C. Cytochrome P450
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D. NADPH

E. CO2

24. Match:

A. Cytochrome P450

B. Cytochrome P450-reductase
C. Cytochrome b5

D. NADPH

E. Cytochrome b5 reductase

1. Oxidized by Cytochrome b5 reductase
2. Restores cytochrome b5 Fe
3. Hydroxylates a lipophilic
substance 1-d 2-e 3-a

25. The following enzymes take part in non-microsomal oxidation of xenobiotics:

A. NADH dehydrogenase;

B. NADPH-cytochrome P450 reductase;

C. monoamine oxidase;

D. cytochrome c reductase;

E. pyridine-dependent dehydrogenases
CD

26. Establish a match. Toxins and their producing organisms: 1-b 2-a 3-d 4-c

A. conotoxin 1. some types of ordinary sponges

B. Latrunculin 2. mollusks of the family Cones (Conidae)

C. geranial 3. Mature seeds of African plants Strophanthus

gratus (Strophanthus) and in bark Acokanthera

ouabaio (Akokanthera)

D. ouabain 4. bees of the genus Trigona
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27. What adverse effect on living organisms do epoxides of organic substances have, the
structural formulas of which are presented below:

Chemical substance Chemical substance

Naphthalene ff :f | Phenanthrene
S
Chrysen O

Anthracene
Benzantracene Benzpyrene ‘ ‘;.G‘
Kekulen Koranulen

Answer: carcinogenic

28. What dangerous compound is found in large quantities in the following species: Bluefin tuna, Sea pike, King
mackerel, Marlin Answer: methylmercury

29. What is the name of the organic compound, a colorless gas with a pungent odor, highly soluble in water,
alcohols and polar solvents, having a carcinogenic, toxic effect, formed during the reduction of a compound
produced by ants of the genus Formica.

Answer: formaldehyde

30. Low-toxic salts of thiocyanic (thiocyanic) acid that can affect the thyroid gland are called ...

Answer: thiocyanates

31. Violation of what cycle leads to the accumulation of homocysteine? Schematically depict the sequence of
the cycle. Answer: folate cycle.
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32. Draw up an algorithm for performing microchemical analysis of the main ions in plant ash.
Answer: Microchemical analysis is based on the property of some salts to form crystals of a
characteristic shape, which can be used to judge the presence of one or another chemical element in the
composition of the ash. Purpose: to study the composition of plant tissue ash. We carried out control
reactions for the detection of ions of chemical elements of calcium, iron, phosphorus, sulfur (as part of
sulfate ions), potassium, magnesium and chlorine. As a control, ready-made solutions of salts
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containing these elements were used: 1) two drops were placed side by side on a glass slide with a
glass rod - the test solution and the required reagent; 2) using a clean glass rod with a pointed end, both
drops were connected with a jumper (as a result of the interaction of solutions, reaction products are
formed); 3) the preparations were slowly dried over the fire (as a result, the reaction products
precipitate with the formation of crystals of a characteristic shape); Attention! During the control
reactions it turned out that: 1) complete mixing of drops of solutions should be avoided: the largest and
most regular crystals are formed in thin bridges between drops; 2) it is very important to dry the
preparation correctly: high above the flame until the water has completely evaporated, moving slightly
from side to side. 4) the crystals formed after evaporation were examined under a microscope
(magnification 80x - 200x) on a dry preparation without a cover slip and sketched. Detection of
calcium with oxalic acid: crystals in the form of octahedrons, cubes and crosses. These are calcium
oxalate crystals (salts of oxalic acid - oxalates ). Detection of iron - using a reagent (potassium
hexacyanoferrate). The result was a blue precipitate of a substance called Prussian blue. This is a
qualitative reaction to the presence of iron ions in solution. Detection of sulfur with a drop of silver
nitrate, with slow heating, crystals in the form of elongated hexagons and rhombuses fell out. These
are silver sulfate crystals.

Ipumeuanue: Iipu TECTUPOBAHUH OJIH BEPHBII OTBET COOTBETCTBYET 1 Oamy.
CuryalnuoHHbIE 32/1a4H

1. A few years ago, terrorists sprayed one of the most powerful toxic substances, sarin, in the Tokyo
subway. Many passengers lost consciousness, some died as a result of respiratory arrest. What is the nerve
agent based on? the effect of sarin? : a) The activity of which enzyme and how it will change in the blood
in case of poisoning with this substance; b) Write the reaction whose rate is changed by sarin. Solution
Organic fluorophosphates such as diisopropylfluorophosphate (DFP) are poisonous because they bind
covalently to aserine residue in the active site of enzymes that use the serine residue for hydrolytic
cleavage. Symptoms of poisoning with organic fluorophosphates are mainly associated with irreversible
inhibition of the enzyme - acetylcholinesterase (AChE). Acetylcholinesterase accelerates the hydrolysis of
acetylcholine, which functions as a neurotransmitter. The breakdown products of acetylcholine, acetate and
choline, are incapable of acting as neurotransmitters. An increase in the amount of acetylcholine in the
synaptic cleft during AChE inhibition leads to persistent depolarization of the postsynaptic membrane and
can cause paralysis. DPP and similar fluorophosphates form a covalent bond with the serine residue in the
AChE active site. The inhibition is irreversible, and AChE activity is restored only after the synthesis of
new enzyme molecules.

b)
O

/lk | ® acetylcholinesterase /lOL Ilj@
ol - ®
O/\/N\ water o@ HO™ >~ \
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2. In some people in Japan and China, after drinking very small amounts of alcohol, blood vessels dilate
and the heart rate increases. The cause of these symptoms is high blood levels of acetaldehyde, a
compound that is toxic to the brain. Explain why the same amounts of alcohol do not have the same effect
in Europeans. a) Write the reaction for the conversion of acetaldehyde to acetate, indicate the enzyme; b)
Which form of the enzyme is absent in some people of Japan and China, if itis found that there are two
forms of this enzyme: mitochondrial with low CM and cytosolic with high CM. the neutralization of
alcohol occurs in two stages: the first under the action of alcohol dehydrogenase - ethanol is broken down
to acetaldehyde. This is the so-called fast type of enzymes. The second stage occurs under the action of
slow enzymes - acetaldehyde dehydrogenases, which work more slowly in these representatives. This
characteristic of the enzymes, and the accumulation of excess acetaldehyde, which is the cause of this
condition, is a genetically determined, but left by the EO, mutation of certain ethnic groups.

Write the reaction for the conversion of acetaldehyde to acetate, indicate the enzyme

CH3-C=0 -------- AAI --->CH3-C=0

|l

HO-R

What form of the enzyme is missing?

ANSWER: mitochondrial.

3. In people who drink alcohol for a long time, the effectiveness of certain drugs, as well as narcotic drugs,
decreases during surgery. Why does the rate of drug biotransformation change in these people? For an
answer: Write the reactions of ethanol catabolism in the liver; Explain how ethanol affects the activity of
microsomal oxidation in the liver. Answer: A. The main role in the metabolism of ethanol is played by a
zinc-containing NAD +-dependent enzyme - alcohol dehydrogenase, which is localized mainly in the
cytosol and mitochondria of the liver (95%). During the reaction, ethanol dehydrogenation occurs,
acetaldehyde and the reduced coenzyme NADH are formed. Alcohol dehydrogenase catalyzes a reversible
reaction, the direction of which depends on the concentration of acetaldehyde and the ratio of
NADH/NAD+ in the cell. C2H50H + NAD+ <-> CH3CHO + NADH + H+. The enzyme alcohol
dehydrogenase is a dimer consisting of identical or similar in primary structure polypeptide chains encoded
by alleles of one gene. There are 3 isoforms of alcohol dehydrogenase (ADH): ADH1, ADH2, ADH3,
differing in the structure of protomers, localization and activity. Europeans are characterized by the
presence of ADH and ADH3 isoforms. In some eastern peoples, the ADH2 isoform, which is characterized
by high activity, predominates; this may be the reason for their increased sensitivity to alcohol. In chronic
alcoholism, the amount of the enzyme in the liver does not increase, thatis, it is not an inducible enzyme.
B. Oxidation of ethanol with the participation of cytochrome P450-dependent microsomal ethanol-
oxidizing system The cytochrome P450-dependent microsomal ethanol-oxidizing system (MEQS) is
localized in the membrane of the smooth ER of hepatocytes. MEOS plays a minor role in the metabolism
of small amounts of alcohol, butis induced by ethanol, other alcohols, drugs such as barbiturates, and
becomes significant when these substances are abused. This pathway of ethanol oxidation occurs with the
participation of one of the P450 isoforms, the P450 Il E1 isoenzyme. In chronic alcoholism, ethanol
oxidation is accelerated by 50-70% due to ER hypertrophy and induction of cytochrome P45011 E1.
C2H50H + NADPH + H+ + 02 -> CH3CHO + NADP+ + 2 H20. The acetic acid obtained during the
reaction is activated by the action of the enzyme acetyl-CoA synthetase. The reaction proceeds with the
use of coenzyme A and an ATP molecule. The formed acetyl-CoA, depending on the ratio of ATP/ADP
and the concentration of oxaloacetate in the mitochondria of hepatocytes, can "burn™ in the TCA, go to the
synthesis of fatty acids or ketone bodies.
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4. Water-nitrate methemoglobinemia develops when drinking water with a large amount of nitrates. In
infants, a lethal outcome is possible with pronounced phenomena of tissue hypoxia (cyanosis of the lips
and skin, shortness of breath). Violation of what biochemical processes underlies the development of
methemoglobinemia? To answer this question: Write a diagram of nitrate catabolism in the human body;
under the action of the microbiota contained in the oral cavity and intestines, nitrates are microbiologically
reduced to nitrites, and nitrites to nitrosyl ions, in as a result, nitrite ions (NO2-) and nitrosyl ions (NO+)
enter the blood NO 3 farms. NO2- NO2- + H+ «—— NO+ + OH- Indicate the structure of which
compounds in the child's body is affected by the products of nitrate catabolism; Explain why children have
hypoxia. methemoglobin, unable to form a coordination bond with O2; 2) NO is formed - a secondary
messenger, the excess of which is also undesirable for the body. With the transition of = 60% Fe(II) to
Fe(lll), severe cyanosis (cyanosis) develops and death occurs. Infants in the first weeks of life are
especially sensitive to the nitrosyl ion. Hemoglobin reductase, which reduces Fe (111) to Fe (1), does not
yet work in their blood, and hemoglobin is different, itis called fetal (HbF).
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4. NOPSITOK NPOBEJEHUA 1 KPUTEPUN OIEHUBAHUS
INPOMEXYTOYHOU ATTECTALIUA

4.1. Tlopsiok MPoOBeeHNs POMEKYTOUHOM aTTeCTAIUH
Dk3aMeH MpoBoauTcs B 3 dTamna (00mas mpoIoinKUTeIbHOCTh — 1 gyac 20 MUHYT).

1. Ha mnepBom »srame cTyzneHT pemiaer 26  TECTOBBIX BOIPOCOB  3aKPBITOrO  THIIA.
[TponomxuTenbHOCTb — 45 MUHYT.
2. Ha BTOpOM 3Tame CTyAeHT pelaeT TeCTbl OTKPBITOIO TUIA CO CBOOOHBIM OTBETOM,

KOTOpBIC HE MPEJIOJIaraloT BapUaHTOB OTBETA, MPABHILHBIA OTBET TPEOYETCS HAMHCATh
camocrosaTenbHO. Beero 3 Bonpoca. [IpogomkuTenbHOCTh — 15 MUHYT.
3. Ha tpeThem sTame CcTyIEHT perraeT CUTyallMoHHYyIo 3anady. [IpogomkurensHocTs — 20
MUHYT
4.2. Kputepuu OlleHMBAHUSI IPOMEKYTOYHOI aTTeCTALMHU 10 BHAaM OLIEHOYHBIX CPEICTB

4.2.1. Kpurtepum oneHMBaHHS TeCTa

Hey,I[OBJ'IeTBOpI/ITeJ'I Y oBneTB OpHUTECII

Onenka Xopomo | OrinuyHO
bHO BHO
Hab6pannas cymma Gamios (%
BBITIOJIHCHHBIX 3a7aHuil) (Max Menee 60 60-70 71-81 81-100
—100)
4.2.2. Kpurtepuu oueHUBAHUS PellleHUsI CUTYAIMOHHBIX 3a/1a4
1. O1eHKa «OTJIMYHO)» CTaBHUTCS, €CIIM OTBET HA BOIPOCHI 3a/1a41 JaH MPAaBUJIBHO;

00BsicHEHHE X0/1a €€ peleHus ToApOOHOE, OCIEI0BATEIbHOE, TPAMOTHOE, C TEOPETUYECKUMHU
000CHOBaHMSAMH (B TOM YHCJI€ U3 JEKIIMOHHOTO Kypca). OTBEThI Ha IOMOJIHUTEIbHbIE BOIPOCHI
BEPHBIE, YETKUE.
2. OrneHka «X0pouo» CTaBUTCSA, €CJIM OTBET Ha BOMPOCHI 33auu JaH MPaBUIbHO,
00BsICHEHHE X0/1a €€ pelIeHns ToJpoOHOe, HO HEIOCTATOYHO JIOTHYHOE, C €AMHUYHBIMU
OIIMOKaMU B IeTAJIAX, HEKOTOPBIMU 3aTPyTHEHUSIMU B TEOPETUUYECKOM 060CcHOBaHNH); OTBETHI
Ha DJOIIOJIHUTCIBHBIC BOIIPOCHI BEPHBIC, HO HEAOCTATOYHO YECTKHUC.
3. O1eHKa «y10BJ1€TBOPUTEIbHO» CTABUTCS, €CJIM OTBETHI HAa BOIIPOCHI 337a4H JIaHbI
NPaBUIbHO; OOBACHEHHE X014 €€ PelIeHHsI HEAOCTATOUHO MOJTHOE, HEMOCIeI0BATENbHOE, C
ommnoKaMu, c1adbIM TEOPETUUECKUM 0OOCHOBAHUEM, B TOM UHUCIIE JEKLIIMOHHBIM MaTepUaJIOM.
OTBeTbI Ha IONOJIHUTENbHBIE BOPOCHI HEJIOCTATOYHO YETKHE, C OIIMOKAMHU B I€TAJISAX.
4. OrneHka «HeyA0BJIeTBOPUTEIbHO0)» CTaBUTCS, €CJIM OTBETHI HA BOIIPOCHI 33J]a41 JJaHbl
HenpaBwiIbHO. OOBsACHEHNE X0/1a €€ pelleHHs JaHO YaCTUYHOE, HEMoCe10BaTeIbHOE, C
rpyObIMH OLIMOKaMH, 6€3 TeopeTuuecKoro 00ocHoBaHUs. OTBETHI Ha JOTIOJIHUTEIbHBIE BOITPOCHI
HE JaHbl.
HtoroBas onenka GopMuUpyeTcsi Kak cperHee apudMeTnyeckoe OIIEHOK 3a TECT U pelIeHue
CUTYalLlMOHHOMU 3aa4H.
4.3. Pe3yabTaTbl NPOMEKYTOYHOIl aTTeCTAlMM W YPOBHU C(HPOPMHPOBAHHOCTH
KOMIIEeTeH U
IIpu nmoaBeIeHNN UTOTOB YUYUTHIBAKOTCS PE3YJIbTAThl TEKYIIEW aTTECTALNH.
Oco6eHHOCTH MTPOBEACHUS MPOLETYPhl OLICHUBAHUS PE3YJIbTATOB 00yUeHHs] MHBAJIUIO0B
U JIUI C OTpaHMYEHHBIMH BO3MOXHOCTSMHU 3/10pOBbsS 00O3HaueHbl B pabouell mporpamme
TUCITUTLTAHBI (MOIYJIS).
«OTimuHo» («5») - CTyACHT TIIYOOKO W TIOJIHO BIIAJIEET COJEpKaHUEM Y4eOHOTO
MarepHaia, MOJHO M MOAPOOHO OTBEYaeT Ha TEOPETUUYECKHE BOIMPOCHI, MPABUIBHO peEIIaeT
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CUTYallMUOHHBbIE 33aJ]aud U MOXKET NPOaHAIU3UpoBaTh UX perieHue. CTyIeHT IOJKEH BIAIETh
OMOXMMHUYECKON TEPMHHOJIOTUEH, YMETh ONPEACIATh KIIOYEBBIE META0O0IHTHI, (HEPMEHTHI
OMOXMMHYECKHX ITPOLIECCOB, COCTABIIATh YPABHEHUSI XUMHUUECKHUX PEaKLUi, JIEKAUX B OCHOBE
OOMEHHBIX IIPOLIECCOB, XapaKTePU30BaTh KJIACChl COEAMHEHUH (XMMHYECKOE CTPOEHHUE,
OMOJIOTUYECKYIO POJIb), META0OIHUYECKHE MPOIECCHl KICTKH U X OMOXMMHUYECKYIO ()YHKITUIO,
OOBSICHATH B3aUMOCBSI3b OOMEHHBIX IPOLIECCOB, HAINPABJICHHE MPOTEKAHUS OMOXUMHYECKUX
peakuuii, MexaHu3M (pepMEHTATHUBHBIX PEaKLIUH.

«Xopomo» («4») - CTyIeHT NPaBUIBHO PELIAET CUTYyallMOHHBIE 33J]a4l, HO JOIYCKAeT
HE3HAUUTENIbHbIe OLIMOKM W HETOYHOCTH B TEOPETUYECKUX BOIPOCAX, TEPMUHOJIOTHUH,
HOMEHKJIAType U B PELICHUH 3a]1a41; OTBET OTJIMYACTCS MEHBIIEH 00CTOATEIBHOCTbIO, TITyOUHOU
U TIOJIHOTOM; JONYIIEHHblE OWIMOKM MCIPABIAIOTCS CTYJEHTOM II0CJE JONOJHUTEIbHBIX
BOIIPOCOB 3K3aMeHaTopa.

«Y10BJIETBOPUTENBHO» («3») - CTYyIEHT OTBEYaeT HAa TEOPETUYECKHE BOIPOCHl U
pemiaer 3agadd, HO JOMYCKAeT MPU OTBETE CYIIECTBEHHbIC OIIMOKM, HETOYHOCTH, OTBET HE
IIOJIOH, HE MOCJIeI0BATeNeH; CTYIEHT He yMeeT 000CHOBaTh CBOM CYXJIEHUS; OTBET OTIMYAETCS
HU3KUM YPOBHEM CaMOCTOSITEIbHOCTH

«HeynoBjieTBOPUTENBHO» («2») - CTYyIEHT HMEET pa3po3HEHHblE, OeccHCcTEeMHbIe
3HAHUS: HE YMEET BBIACHATh TJIABHOE M BTOPOCTEIIEHHOE; HE BIIAZCET OMOXMMHYECKOU
TEPMUHOJIOTHEH, JOMYCKaeT rpyOble OIMOKM B MCTOJKOBAaHUM U YHNOTPEOJEHUU MOHSATHUH,
(OpMyIUPOBKE TEOPETUUECKUX MOJOKEHHUH, HE YMEET MPUMEHATh TEOPETUUYECKUE 3HAHUS IS
peLIeHHs] CUTYAl[MOHHBIX 33/1ay.

B ®dreoy BO «Uenl'V»




06.04.01 buosorusi, OITOII Muxkpo0OuoJI0Tvsi 1 BUPYCOJIOTHS,
Pagnanuonnas ouosorusi, F'ucrosiorus, I'eneruxka, ®OC PIIJI CneurjiaBbl
XHMHYECKHX HAYK — JKOJI0ru4ecKkas Onoxumus, rog Habopa 2025, ¢popma
00y4YeHHUs OYHAS

[TpopexTop mo yueOHoit pabote  yrBepxkaeno 24.02.2025  A.A. CanamaroB

V4eHBIM COBETOM OHOJIOTHYECKOTO (i)aKy.HI)TeTa

[Tporokon 3acemanms Ne 6 ot 21.02.2025

IIpencenarens YueHOro coBera

Ounosioruyeckoro akyabTeTa COTJIACOBAHO J1.C. CramikeBu4

3acenanueM Kadeapbl MUKPOOHOJIOTHN, MMMYHOJIOTHH U 00111eil 0H0JI0THH

[Tporokon 3acemanus Ne 6 ot 21.02.2025

3aBeayromuii kadeapou COTrJIaCOBAHO A.JI. Bypmucrtposa

ABTOp (COCTaBHUTEb) J.C. CramkeBuu

Crtpykrypa pado4eii nporpaMMbl COOTBETCTBYeT npuka3y pekropa ®I'bOY
BO «Yeal'V» ot «13» anpesst 2021 r. Ne 247-1



