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1. ITaciopt ¢oH/1a OLIEHOYHBIX CPEJICTB

2. Ilepeuens popMUpPyEMbIX KOMIETEHIINN

2.1. KomnieteHunu, 3aKperiéHHbIe 3a JUCUUILIMHON

3. ConepkaHue OLEHOYHBIX CPEJCTB IO TUCLHUIIIIMHE

3.1. Bujpl O11cHOUHBIX CPEJICTB

3.2. ConepxaHne OLEHOYHBIX CPEJICTB

4. Ilopsaox npoBeneHUs U KPUTEPUN OLICHUBAHUS ITPOMEKYTOYHOM arTecTaluun

4.1. ITopsinok npoBeAeHUS IPOMEKYTOUYHON aTTECTAL[UU

4.2. Kputepuu olleHUBaHUS IPOMEKYTOYHOM aTTECTALMU 10 BUJIaM OLICHOYHBIX CPE/ICTB
4.3. Pe3ynpTaTbl NPOMEXKYTOUYHOM aTTECTAalMd W YPOBHU CGHOPMUPOBAHHOCTU
KOMIETEHIINN.
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Hamnpasnenne nogroroBku 06.04.01 buonorus

HanpaBJeHHOCTh (mpoduiab) «buorexnonorus», «leneruka», «lucromorus»,
«MuKpoOHOIOTHS ¥ BUPYCOJIOTHS, «PaaraimonHast OuoiIorusy,
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Cemectp(bl) u3yueHus: 3

®dopma (bl) MPOMEKYTOUHOM aTTeCcTallu: IK3aMEH

2. Ilepeyens ¢popMupyeMBbIX KOMIIETEHIM

2.1. KomnereHuuu, 3aKpeniéHHbIe 32 TUCUUIITIMHON

I/I3y‘-ICHI/IC JUCHHITINHBI «CHGH. I'TaBbl XHMHYCCKHUX HAYK — DKojorudeckas
OMOXUMMUS HaIIpaBJICHO Ha ¢)0pMI/IpOBaHI/IC CIcayromux KOMHCTGHHHﬁI

Koa n HaumeHoBaHuUe
HNuaukaTopbl 10CTHKEHUS IlepeyeHb MIaHUPYEMBIX pe3yJabTaTOB
c(;(r?:urc[flf)e:ll)l;pglc KoMmmnerenuuii corinacuo OITIOITI BO 00yueHHsI MO TUCHHUILINHE
1 2 3
YK-4: Cnocoben VYK-4.1. O6nanaer 3HanusMu ocodbenHocter  |[Ins peanusanuu YK-4.1 3HaTh: 0coOeHHOCTH
IPUMEHSTh COBPEMEHHBIE | U IIPaBUJI JIMYHON U podeccuoHambHOM QHTJI0513bIYHON HayYHON-TEXHUYECKOM
KOMMYHHKAaTHBHbBIE YCTHOW M MUCbMEHHON KOMMYHUKAINH, B TEPMUHOJIOTUHU U TIOHATHUHHOTO armapara B
TEXHOJIOTHH, B TOM YHCJIE | TOM YHCJIe Ha MHOCTPAHHOM(BIX) si3bIKe(aX)  |007acTH OMOJNIOTHYECKUX HayK.
Ha MHOCTPaHHOM(BIX) VK-4.2. lemonrctpupyet ymerne npuMeHsaTs | peammzamm YK-4.2 ymeTs: noHUMATh
s3bIKe(ax), Ui COBpPEMEHHbBIE KOMMYHHKATHBHBIC TEKCTHI, ayIMO- M BUACOMATEPUAIIBI HA
aKaJeMU4eCcKOro u TEXHOJIOTHH JIJIs aKaJeMU4eCKOro U QHTJIMIACKOM S3bIKE, TIOCBSIEHHbBIC
npodeccuoHaIbHOrO npoheCcCHOHATBHOTO B3aUMOAEHCTBYS B COBPEMEHHBIM IIpoOIeMaM OHOIOrHYECKUX
B3aUMOJICHCTBUS CUTYyalludl YCTHOM U MHChbMEHHON HayK; KOPPEKTHO (YOPMYIIMPOBATE 3aIIPOCHI
KOMMYHHKAIIUH, B TOM YHCJIC Ha TSI TIOUCKA B AHTJIOSA3BIYHBIX HAYYHBIX
HWHOCTpPaHHOM (BIX) sI3bIKe(ax) MHTEPHET-pecypcax.
VK-4.3. Imeet HaBbikK akagemuueckoro u  |[lns peanusauun YK-4.3 BnaseTs: HaBbIKaMu
podeccroHaTbHOTO B3aUMOJICHCTBUS, B KOpPPEKTHOT'O MepeBO/ia CHEUAIbHBIX
TOM UHCJI€ Ha HHOCTPAHHOM(BIX) SI3BIKE (aX) |HAYYHBIX TEKCTOB, IOCBSICHHBIX
COBpEMEHHBIM Npo0JIeMaM OHOJIOTHYECKUX
HayK; HaBbIKAMH ITOMCKa MH(QOpMAIUU B
QHTJIOS3BIYHBIX 0a3aX OHOMEIUIIMHCKUX
ITAaHHBIX.
TIK-1: Criocoben [IK-1.2 AHanu3upyer HOpMaTHBHBIE Jlns peanmzanuu 11K-1.2 3HaTh:
UCIIOIb30BaTh 3HAaHHUE JOKYMEHTHI, perJIaMeHTUPYIOIINe TEOPETHYECKUE OCHOBBI OMOXUMHU
HOPMAaTUBHBIX OpraHU3alUI0 U METOAMKY IIPOBEICHUS s peanuzanuu [1K-1.3 ymeTs: TBopuecku
JOKyMEHTOB, Hay4HO- UCCIIEJ0BATEILCKUX U MCTIOIb30BaTh (pyHIaMEHTAIbHBIE U
perJIaMeHTHPYIOLINX IIPOU3BOJICTBEHHO-TEXHOJIOTHYECKUX Pa0dOT  [IPUKJIAIHbIC 3HAHUS OMOXUMUH JUIs
OpraHU3aIMIO NPOBEJICHHUS | OMOJIOTHYECKOTO TPOQHIIS. poeCCHOHANBLHON ICATCIBHOCTH.
Hay4YHO- IIK-1.3 [TnarupyeT opraHu3anuio u Jlnst peanmmzanum [1K-1.4 BnageTs: HaBRIKAMHU
UCCIIEA0BATENLCKUX PA00OT | MpOBeAeHHE HayYHBIX UCCIIEIOBaHU MO Hay4HO-HCCIIEJOBAaTENbCKON A TEIbHOCTH U
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Bepcus noxymenra - 1

cTp. Sus 15

IlepBbIii 3x3eMILIAP

KOITA Ne

JUISL PYKOBOJICTBA

pabouuM KOJIJICKTUBOM U

obecrieueHust Mep
MIPOM3BOJCTBEHHOMN
Oe3omacHoCTH

aKTyaJbHBIM OMOMEIMIIHHCKIM TPOOIeMaMm.
[TK-1.4 Ucnone3yet npodeccuoHaibHbIe
YMEHHS M HABBIKH pabOTHI B Ta00PaTOPHSIX
OMOMEUIIMHCKOTO MPO(UIIS U Ipyrux
YUPEKICHHUIAX OHOIOTUIECKOTO Mpodus.

CaMOCTOATCIIBHOT'O ITPOBCACHUS
OHOXHUMHYECKUX OKCIIEPUMCHTOB.

3. Coep:kaHue OLIEHOYHBIX CPEACTB MO AUCIHUIINHE
I.l Bujabl o11eHOYHBIX CPeICTB

Kon, HaumenoBanue | IlepeyeHb mIaHUPYeMBbIX KoHnTpoaupyemble Cemectp Homep HaumeHoBaHue
KOMIIeTeHIHU pe3y/1bTaTOB 00y4eHus TeMbl/ 3aJaHusA OLICHOYHOI'0
coriacHo ®IOC 10 JMCUMILIHHE pasaesbl cpeacTBa

YK-4: Cnocoben Jst peamuszanun YK-4.1 1. Biochemica | 3 Final test
HIPUMEHSATh 3HATh: 0OCOOEHHOCTH . . ; ;
COBPEMEHHBIE AHTJIOS3BIYHON HAYYHOM- 1 Interactions Situational
KOMMYHHUKATHBHbIE TEXHUYECKOU between organisms task
TEXHOJIOTHU, B TOM TEepMUHOJIOTHU U ,
4ucIe HA MOHATHIHOTO anmapara B of different
HHOCTPaHHOM(BIX) o0acTu GHOJIOTMYECKUX systematic groups
s3bIKe(ax), JUIs HayK.
AKaJeMHIECKOTO U Jlns peanusanun YK-4.2 2. Some pl’OblemS
npohecCHOHaTBLHOTO YMETh: IOHUMATh TEKCTHI, Of biochemical
B3aHMOJEHCTBUA ayauo- ¥ BHIEOMaTepUaIbl

Ha aHTJTHICKOM SI3BIKE, eCOlOgy

HOCBSILEHHbIE

COBPEMEHHBIM IpodIIeMaM

OMOIOrHYecKuX HayK;

KOPPEKTHO

(hopMyITHPOBATH 3aMPOCH

UL TIOVICKA B

AHTJIOS3bIYHBIX HAYYHBIX

HHTEPHET-pecypcax.

s peammzanuu YK-4.3

BJIaJIeTh: HABBIKAMU

KOPPEKTHOTO MepeBoja

CIIEIMAbHBIX HayIHBIX

TEKCTOB, TIOCBSIICHHBIX

COBPEMEHHBIM MpodIIeMaM

OMONOTHYECKHX HAYK;

HaBBIKAMH MOHCKA

uHdopmanu B

QHTJIOS3BIYHBIX 6a3ax

OHOMEUIIMHCKUX TaHHBIX.
MK-1: CnocobeH | s peanusanuu [TK-1.2 1.Biochemical 3 Final test
uenonbsosath SHATh: TCOPCTHICCKIC interactions between Situational
3HaHue OCHOBBI OHOXHMHU .
HOPMaTUBHbIX s peammzanuu [1K-1.3 organisms of task
NOKYMEHTOB, YMETB: TBOPYECKU different systematic
pernameHTUpYIOLNX | HCHONB30BATh groups 2. Some
opraHusauuio (yHIaMeHTaIbHEIC U problems of
nposefeHus TIPYKJIAIHbIC 3HAHUS . .
Hay4HO- [ —— biochemical ecology
“ccrnenoBaTenbCkux | mpodeccHoHanbHOI
paboTt JIEATENHLHOCTH.

s peammzanuu [1K-1.4

BJIAJICTh: HABBIKAMU

Hay4YHO-

HCCJIEIOBATEILCKOM

NEATEIEHOCTH 1

CaMOCTOSTEITBHOTO

IPOBECHHS

OMOXUMUYECKUX
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OKCHEPUMEHTOB.

3.2 Conep:xaHue OlIeHOYHBIX CPEACTB

OueHouHble cpeacTBa NPOMEXYTOYHOW aTtTectauuy no avcuunivHe «CneurnaBbl XMMUYECKUX HayK —
Okonornyeckas Guoxumusi» nNpeacTaBneHbl NepedyHeM BOMPOCOB AN 3K3aMeHa, Bornpocamu Ans
WTOrOBOrO TECTUPOBAHUSA: BOMPOCH! C OAHVM BapyaHTOM OTBETa, BOMPOChI C HECKOMbKMMU NPaBuIlbHbIMM
OTBETaMM, BOMPOCbl Ha COMOCTaBIiEHME, BOMPOCHI C OTKPbITbIM OTBETOM M MEPEYHEM CUTYaLMOHHbIX
3agav.

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. Biologicalsystems that carry out the biotransformation of xenobiotics

24. Microsomal enzymatic system

25. Ethanol metabolism

26. Folate Cycle

27. Drug Metabolism

28. Monitoring of xenobiotics in clinical practice.

29. Drug monitoring. Basic methods.

Final test «MToroBoe TectupoBaHue» (NpaBunbHble OTBETbl OTMEYEHbl 3HAaKOM +)

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
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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. on the content ofsubstituents, 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 ofsubstituents

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. chlorophyli

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 (+)

C. invertebrate pheromones

D. synomones

9. Cadeine - a compound, a derivative 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
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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. in the liver.(+)

B. in the muscles.

C. in bone tissue.

D. in the 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 in the cell

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. in using the energy of oxidation for the synthesis of ATP

B. in the formation of oxygen-containing organic compounds with "plastic" purposes
C. in the 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 virosa; (+)

G. Conium 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; (+)
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D. pesticides.

22. Name the enzyme catalyzing this reaction C2H50H + HAD+ <« CH3CHO + NADH + H+. NAD-
dependent alcohol dehydrogenase

23. Establish a correspondence

A. Cytochrome P450

B. Cytochrome P450 reductase

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

AON=
hTQ®

4. 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

N

a v v

Chemical substance Chemical substance

Naphthalene Iff T/ ﬂ Phenanthrene OCO

Chrysen O OO O

Anthracene
Benzantracene Benzpyrene x “
| —
ShAe
Kekulen P8 ) Koranulen
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27. Make up a food chain leading to the accumulation of a dangerous compound of methylmercury from
the following components:: BDCE F A

A. Bluefin tuna,

B. anaerobic soil bacteria,

C. Kiill,

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 2,4-dichlorophenoxyacetic acid (2,4-D) and 2,4,5- trichlorophenoxyacetic acid, was
used as a defoliant. (2,4,5-T) containing impurities of polychlorobenzodioxins. As a result, a significant
number of both Viethamese 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 c 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, white cabbage,
horseradish, carrots, cucumbers 1. Vegetables, fruits and fruits with a high content (up to 5000 mg / kg
wet weight) B. Brussels sprouts, peas, sorrel, beans, potatoes, tomatoes, onions, fruits and berries 2.
Vegetables, fruits and fruits with an average content (300 - 600 mg)) C. lettuce, spinach, beets, dill, leafy
cabbage, radishes, green onions, melons, watermelons 3. Vegetables, fruits and fruits with low content
(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

- - \
A P X ‘.
'y N\
Ii / - \ |
Il\ /.“’/ o > n‘y
o / 812 '
J | |
|
| A / v"
\ o / | >
\ MTHER / \ /
'/.v \ o /
&~ E .

Answer: B9

32. Make an algorithm for performing a qualitative reaction with diphenylamine. What
connections are defined? Answer: Reaction with diphenylamine (pharmacopoeia). The
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reaction is carried out in concentrated sulfuric acid. First, the irreversible oxidation of
diphenylamine to diphenylbenzidine occurs: 2C6H5NHC6H5 - C6H5 - NH - C6H4 -C6H4 -
NH - C6H5 + 2 H+ + 2é diphenylamine diphenylbenzidine (colorless) Two molecules of
diphenylamine donate two electrons to the oxidizing agent and lose two hydrogen ions.
Then 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.
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CuryanmoHHbIe 3a1a9H

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 a serine 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 ireversible
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 m 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
AChHE active site. The inhibition 1s ureversible, and AChE activity is restored only after the synthesis of
new enzyme molecules.
b)
i | @ acetylcholinesterase O lll®
O/\/N\ water )LO@ HO/\/ \

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 it is 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

CH;3-C=0 -==-mm-- AA/I --->CH3-C=0O

[

H O-R

What form of the enzyme is missinjg?

ANSWER: mitochondrial.
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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
zine-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. C2HSOH + 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 1s 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 (MEOS) 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 IT E1 isoenzyme. In chronic alcoholism, ethanol
oxidation is accelerated by 50-70% due to ER hypertrophy and induction of cytochrome P450IIE1.
C2HSOH +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.

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, nifrates 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 02;2) NO is formed - a secondary
messenger, the excess of which is also undesirable for the body. With the transition of = 60% Fe(Il) to
Fe(IIl), 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 (IIT) to Fe (II), does not
vet work in their blood, and hemoglobin is different, it is called fetal (HbF).

4, Tlopamok mnipoBedeHUsI W KPUTEPUH OLEHUBAHHUS TMPOMEKYTOYHOM
arrecTanuu

4.1. llopsigok mpoBeaeHNsI MPOMEKYTOUHOM aTTeCTALMU

DK3aMeH COCTOUT U3 2- yacTen

1l uacmv — cmyoewm pewiaem mecmogvle B0NPOCHL, GbLOPAHHBIE CIYUAUHBIM
obpazom. TIpomomKUTENBHOCTD — 40 Mumnym.

MaxkcuMaJIbHOE KOJIMYECTBO OaJUIOB 3a BhIMOHEHUE 3ananusa — 100 bannoe

2 yacmv — cmyoenm pewiaem CumyayuoHHyI0 3a0ayy.

MaxkcuMaabHOE KOJIMYeCTBO 0aJlIOB 3a BBIIOJIHEHUE 33JIaHUs — OLIEHKA OT 2 10 5.

[TponomxurensHOCTh — 40 MuHYT. OO1IIee BpeMsi BBINOJIHEHUS padOoThI — 2 yaca.

OcoOEHHOCTH TIPOBEACHUU TMPOIEAYPHl OIICHUBAHUS PE3YJAbTATOB OOyYCHHS
MHBAJIUIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSAMHU 3/J0POBBSI 0003HAUEHbI B paboueit
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IporpaMMe JUCIUTUIMHBI (MOIYJIIsS).
JlononHUTENbHBIE MaTepHalIbl 1 000PYIOBaHHE HE PETYyCMOTPEHBI.

4.2. Kputepum olleHMBAHHUA MPOMEKYTOUYHOM aTTECTALIMH M0 BHIAM OLIEHOYHBIX CPeICTB
4.2.1. Kputepuu olleHUBAaHUS TeCTA

Orenka HeynosnerBopuren | YaosnerBoputen | Xoporuio OTnnuHo
BHO BHO

Hab6pannas Memnee 60 60-70 71-81 81-100
cymma
6amioB(%
BBITTOJTHEHHBIX

3a/1aHuil) (Max
—100)

4.2.2. Kputepum olleHUBAHUSA pellleHUs] CUTYallHOHHBIX 32124
1. OueHka «OTIIMYHO» CTaBUTCS, €CIIM OTBET HA BOIIPOCHI 3a/1a4M JIaH IPAaBUIILHO;
00BsicHEHHE X0/1a €€ pelIeHUsl ToAPOOHOE, MTOCIE0BATEIbLHOE, TPAMOTHOE, C TEOPETUUECKUMU
000CHOBaHUSAMU (B TOM YHCJIE U3 JEKIIMOHHOTO Kypca). OTBEThI Ha JOMOJHUTEIbHBIE BOIIPOCHI
BEPHBIE, YETKUE.
2. OneHKa «X0pouo» CTaBUTCS, €CIIM OTBET HAa BOIIPOCHI 3a/1a4M JIaH IPAaBUIIBHO,
00BsicHEHHE X0/1a €€ pelIeHHs ToAPOOHOE, HO HEJIOCTATOUYHO JIOTUYHOE, C €AUHUYHBIMU
OLIMOKaMHU B JIETANIAX, HEKOTOPBIMU 3aTPYAHEHUSIMH B TEOPETUUECKOM 000CHOBaHUM ); OTBETHI
Ha JOTIOJIHUTENBHBIE BOIIPOCHI BEPHBIE, HO HEAOCTATOYHO YETKHE.
3. OneHka «yA0BJIETBOPUTEIBLHO» CTABUTCS, €CJIM OTBETHI HA BOIIPOCHI 337a4y JAHbI
MIPaBUJIbHO; OOBSICHEHHE X0/Ia €€ PEIIeHUs] HEJOCTATOYHO MOJIHOE, HEMOCIe10BaTENbHOE, C
omnoOKaMu, cabbIM TEOPETUYECKUM 00OCHOBAHHUEM, B TOM YHCJI€ JEKIIMOHHBIM MaTEpPHAJIOM.
OTBeThI Ha IOMOJHUTENBHBIE BOIIPOCHI HEJOCTATOUYHO YETKHE, C OIIMOKaMH B IE€TaJISX.
4. OueHKa «HEy10BJIECTBOPHUTEIBHO» CTABUTCSA, ECJIM OTBETHI HA BOIIPOCHI 3a/1a4M J1aHBbI
HenpaBwibHO. OObsICHEHNE X0/1a €€ PelleHus JaHO YaCTUYHOE, HETIOCIIEJOBATEIbHOE, C
rpyObiMu omnOkaMu, 0e3 TeopeTu4eckoro 060ocHoBaHus. OTBETHI HA JOMOIHUTEIbHbBIE BOIPOCHI
HE JaHBbl.
HToroBas oreHka GopMHUpYETCs Kak cpeiHee apupMeTHIeCKOe OIICHOK 3a TECT U pellIeHHe
CUTYallMOHHOM 3a/1a4H.
4.3. Pe3yabrarbl NPOMEKYTOYHOHl ATTeCTANMM W YPOBHH CHOPMHPOBAHHOCTH
KOMIIETeHUH

Ypoenu cpopmuposannocmu komnemeHnyuii onpeoensemcs ciedyiouwum oopasom:

1. Boicokuii ypoBeHb CHOPMHUPOBAHHOCTH KOMIIETEHIIMM COOTBETCTBYET OIICHKE
OTJINYHO:

- mpeamnonaraeT (HOpMUpOBaHHE KOMIIETEHIIMH Ha BBICOKOM YpPOBHE, TOTOBHOCTh K
CaMOCTOSITENIbHOW  MPO(ECCUOHATBHON /IEATENIbHOCTH; BJIaJeeT HaBbIKAMU M TNPHUEMaMU
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MMWHOBPHAYKMU Poccun
denepalibHOE TOCYIAPCTBEHHOE OIOIKETHOE

@” o0pa3oBarenbHOE YUPESKICHUE BRICIIEro 00pa3oBaHus

«YenssOunckuit rocynapcrsennslil yausepeurer» (PI'bOY BO «Uenl'Vy»)
buonoruyeckuii Gpakyaprer

DOH/I OLIEHOUHBIX CPEACTB IS MPOMEKYTOYHON aTTeCcTallly 10 AUCUUILTHHE «CIier.IIIaBbl
XMMUYECKUX HayK — DKOJIOTUYecKasi OMOXUMHUS»,

1o HamnpasjieHuto noarorosku 06.04.01 buonorus

HanpasieHHocTH (npo¢mmo) «bruorexHomornsy, «l'enernkay, «[ucronorus», « MUKpoOHOIOTHS 1
BUpycosorusy, «Paguannonnas 6uonorus» ®I'BOY BO «Yenl Vy.

Bepcus noxymenra - 1 cTp. 15u3 15 ‘ IlepBbIii 3x3eMILIAP KOITA Ne

BBIMIOJTHEHUS MPAKTUYECKUX paboT; OOHApYyKMBAaET YMEHHE CaMOCTOSITENIbHO CTaBUTh 3aJauH,
0000maTe M wu3naraTh Marepuayn, (HOpMyIHpPOBaTh BBIBOJIBL, IMPH H3JIO0KEHHUH MarepHhala
OCYIIECTBIISIET ~ MEXIIPEJIMETHbIE CBSI3U; BJaJ€eT NOHATUWHBIM ammapaTtoM U YSICHHI
B3aMMOCBS3b OCHOBHBIX MOHSITHI JUCHUIUIMHBI U UX 3HAYEHHUE JIJISl MPUOOpEeTeHUs MPOdecCuu.

- GopMUPYIOTCS ~ HABBIKM  HMCIOJB30BaHUS  (DYHAAMEHTAIbHBIX  OHOJOTHYECKHX
npencTaBieHuil B chepe nmpodeccnoHanbHOM ASSITeIbHOCTH JIJIs TOCTAHOBKU M PELICHUS] HOBBIX
3a1a4

2. CpenHuii ypoBEHb COOTBETCTBYET OLIEHKE XOPOIIO:

- popMupyeTCs KOMIUIEKCHOE 3HaHHE (PYHIaMEHTAIbHBIX OCHOB COBPEMEHHOM OHOIOTHH
Y OKOJIOTHH, OMOXUMUH, TOHUMaHUuEe OMOXUMHYECKUX OCHOB B3aUMOJICHCTBUI OPraHU3MOB JIPYT
C IPYrOM U WX aJanTallly K OKpY’Karollei cpese.

- CTyneHT TBepAO 3HAeT y4eOHO-IPOTPaMMHBIM MaTepual, IPaMOTHO M IO CYLIECTBY
U3JaraeT ero, B OTBETE Ha BONPOC HE JOIYCKAeT CYIIECTBEHHBIX HETOYHOCTEH; MOXKET
NPaBUIHHO MPUMEHUTH TEOPETHUECKUE TOJOKEHHUS U BIIAJEET HEOOXOIUMBIMI HAaBBIKAMHU IIPH
BBITTOJIHEHUH MTPAKTUYECKHUX 3a/1a4.

3. ba3oBbIii ypOBEeHb COOTBETCTBYET OIICHKE YIOBJIECTBOPUTEIHHO:

- mpeamnonaraet GopMUPOBaHNE KOMIIETEHIMI Ha HA4aJIbHOM YPOBHE: 3HAHHE OCHOBHBIX
MOJIOKEHUI COBPEMEHHOW OMOJIOTUN M SKOJIOTUU U OCHOBHBIX ITOHATUI OMOXUMHUH;

- CTymeHT yCcBOWJI TOJILKO OCHOBHOM Marepuas, HO HE 3HAaeT OTAEIbHBIX
JeTaneu,

JIOTyCKAaeT HETOYHOCTHU, HE JOCTaTOYHO MpaBHJIbHBIE (DOPMYIHUPOBKH, HapyllaeT

MMOCJICHOBATCIIBHOCTE B HM3JIOKCHUHU MATCpHAJIa W HCIBITBIBACT 3aTPYAHCHUS B BbIIIOJIHCHHUN
MPAKTHYCCKUX 3a)1aH1/1171. OTBeT OTIINYaeTCI HU3KUM YPOBHEM CaMOCTOATCIIBHOCTH.

4. Husknii ypoBEHb COOTBETCTBYET OLIEHKE HEYAOBIETBOPUTEIIBHO.
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