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1. ITactiopT (hoHIa OLIEHOYHBIX CPEACTB

2. Ilepedenp GpopMHUpPyEMbIX KOMIIETEHLIUN

2.1. KommeTeHIuu, 3aKpeTIEHHBIC 32 TUCIIUTUTMHOM

3. ConeprkaHue OLICHOYHBIX CPEACTB MO IUCLMILINHE

3.1. Bubl O1IEHOYHBIX CPEICTB

3.2. ConeprkaHHe OIIEHOYHBIX CPEJCTB

4. Tlopsiok MPOBEJCHUS U KPUTEPUH OLICHUBAHUS TPOMEKYTOUHOM aTTECTaINH
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1. ITacnopr ¢oHIa OLIEHOYHBIX CPEICTB

Hanpasnenue noarorosku 06.04.01 buonorus

HANPaBJEHHOCTh (nmpoduiab) «buorexHomorus», «leHetuka», «lUCTOIOTHSY,
«Mukpobuosnorus 1 BUpycoiorus», «Pagnannonnas 6uonorus,

(oHA OLEHOYHBIX CPeACTB IS NMPOMEXKYTOYHOH ATTeCTALUM IO JUCUHMILUIUHE
«Crnen. TaBbl XUMUYECKUX HayK — DKOJIOrHYecKas OMOXUMUSI»,

Cemectp(b1) u3yueHus: 3

dopma (bl) TPOMEKYTOUHOM aTTECTAIIMH: YK3aMEH

2. Ilepeyenb ¢popMupyeMbIX KOMIIETEHIIMI

2.1. KomnereHunu, 3aKpenJiéHHbIe 32 JUCHMIIJIMHON

Nzyuenne nmucumminubl «Croer. TIaBbl XUMHUYECKUX HAyK — OKOJIOTHYecKas
OMOXMMHUSI» HaIlpaBiIeHO Ha (HOPMHUPOBAHUE CIAEAYIOUTUX KOMIIETEHIUN:

Koa n HaumeHoBaHue
NHauKaTopbl A0CTHKEHUS IlepeueHb IUIAHUPYEMBIX Pe3yJbTATOB
c:);?::{?g;;“g C komnereHnuui coraacuo OITIOII BO 00y4eHus Mo TUCHUTIMHE
1 2 3
YK-4: Cniocoben VYK-4.1. Obnanaer 3nanusaMu ocodeHHocrerd  |[Ins peanuzanuu YK-4.1 3HaTh: 0COOCHHOCTH
MIPUMEHSTh COBPEMEHHBIC | W MPABWJI JIMYHOU U PO ECCUOHATBHON AHTJIOSI3BIYHON HayYHON-TEXHUYECKON
KOMMYHHKaTHUBHBIE YCTHOM ¥ MUCbMEHHON KOMMYHUKALIUH, B TEPMUHOJIOTHH ¥ OHSATUIHOIO ammapara B
TEXHOJIOTHH, B TOM YHCJI€ | TOM YHCJIE Ha MHOCTPaHHOM(BIX) si3bIKe(aX)  |007acTH OMONIOrHYEeCKUX HaYK.
Ha MHOCTPaHHOM(BIX) VK-4.2. lemonctpupyet ymenue npumMensatsh | peanuzanun YK-4.2 ymers: moHUMaTh
sI3BIKe(ax), UL COBpEMEHHbIE KOMMYHHKATHBHBIE TEKCTHI, ay[JHO- U BUIEOMaTEpHabl HA
aKaJIeMUYECKOTO U TEXHOJIOTHH ISl aKaJJeMHYECKOTO 1 QHTITNIICKOM SI3BIKE, TIOCBSIICHHBIC
PO¢eCCHOHATLHOTO MPOECCUOHANBHOTO B3aUMOJICHCTBHS B COBPEMEHHBIM MTPOOJIeMaM OMOJIOTHYECKIX
B3aUMOJICHCTBHS CHUTYaIll{ YCTHOH M MMCbMEHHON HayK; KOPPEKTHO () OPMYIHPOBATH 3aIIPOCHI
KOMMYHHKAIIH, B TOM YHCIIE Ha TUISL TIONCKA B QHTJIOSI3BIYHBIX HAYUHBIX
WHOCTPAHHOM (BIX) s3bIKe(aX) WHTEpHET-pecypcax.
VK-4.3. Umeer HaBbikH akagemudeckoro u s peanuzanuu YK-4.3 Bnaners: HaBpIKaMu
npodeccnoHambHOTO B3aUMOJICHCTBUS, B KOPPEKTHOT'O TTEPEBO/IA CIIEHUATBHBIX
TOM YHCJIC Ha UHOCTPAHHOM(BIX) SI3bIKE (aX) [HAYYHBIX TEKCTOB, TOCBSIIEHHBIX
COBPEMEHHBIM MPOOJIeMaM OMOJIOTHYECKIX
HayK; HaBBIKaMH TTOMCKa HH(OpMaIiy B
AHIIIOA3BIYHBIX 0a3ax OMOMEIUIIMHCKUX
TAHHBIX.
IK-1: Criocoben TIK-1.2 Ananmupyer HOpMaTHBHEBIE st peanmmzarum [1K-1.2 3HaTH:
HCIIONb30BaTh 3HAHHE JOKYMEHTBI, PETJIaMEHTUP YIOIINE TEOpETUIECKHe OCHOBBI OMOXUMUH
HOPMAaTUBHBIX OpTaHU3alMI0 U METOAMKY NIPOBEACHUS Jlns peanuzanuu I[1K-1.3 ymeTs: TBOpUecKH
JOKYMEHTOB, HayYHO- UCCIIEAOBATENBCKUX U MCITOIB30BaTh (PYHIAMEHTAIBHEIE U
perIaMeHTUP YIOIIHX MIPOU3BOJICTBEHHO-TEXHOJIOTMUECKHUX PadOT  |[MPHUKIAJHBIEC 3HAHHS OMOXUMHH IS
OpraHM3aIHIO TIPOBECHUS | OHOIOTMYECKOTO MPOQHIIA. Mpo(heCCHOHATBHON IESATENFHOCTH.
Hay4YHO- TIK-1.3 [TnanupyeT opraHu3anuio 1 I peannzanun [1K-1.4 Bnaners: HaBpIKaM#U
WCCIEIOBATENLCKAX PA0OT | MpOBEIECHIE HAYYHBIX UCCIECIOBAHUI MO HAaYYHO-HCCIIEIOBATENILCKON JeITeTbHOCTH U
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IlepBblii sx3eMILLAp

KOITHA Ne

JJISI PYKOBOACTBA

pabouuM KOJIJIEKTUBOM U

obecrieyeHust Mep
MIPOU3BOJICTBEHHON
0e30I1acHOCTH

aKTyaJbHBIM OMOMEIUIIMHCKUM TIPOOIeMaM.
TK-1.4 Ucnonb3yeT npodeccuoHaIbHbIC
YMEHHS M HaBBIKH pabOoTHI B T1a00paTOPHUsIX
OMOMEIUIIMHCKOT O MPOGMIIS U IPYTUX
YUPEXKIESHHUSIX OUOJIOrHYECKOTO MPOQHIIS.

CAMOCTOSTCIIBHOTO MPOBCACHU
OHOXMMHUYECKUX OKCIICPUMCHTOB.

3. ConeprxkaHue OLEHOYHBIX CPEACTB MO JUCHUIJINHE
I.l Buabl oieHOYHBIX CpeICTB

Kox, HanmenoBanue | IlepedyeHb mIaHUpyeMbIX KonTposupyembie Cemectp Homep HaumeHoBanue
KOMIeTEeHI NI Pe3yJIbTaTOB 00y4YeHust TeMbl/ 3aiaHust OLIEHOYHOT0
corstacio PIrocC 10 THCHHUILIHHE paznesasl cpexcTBa

VK-4: Cnocoben Jns peanmuzanun YK-4.1 1. Biochemica | 3 Final test
HPUMEHSATh 3HaTh: 0COOEHHOCTH . . ; :
COBpEMEHHBIE AHTJIOA3BIYHOM HAYYHOM - I Interactions Situational
KOMMYHHKaTHBHbBIE TEXHUYECKOM between Organ isms task
TEXHOJIOTHUHU, B TOM Tele/lHOJ'IOFHH Hu .
YucJIe Ha MOHATHHHOT O annapaTa B Of d Ifferent
HMHOCTPaHHOM(bIX) o0sacti OMOJIOTHYECKUX SySte mat iC g rou p S
s3bIKe(ax), ISt HayK.
aKaJIeMUYECKOTo U s peanuzanuu YK-4.2 2. Some prOblemS
npocbeccn?ﬂanbﬂoro YMETh: IOHUMATh TEKCTHI, Of b iOChem ica|
B3aMMOJICH CTBUS ay/10- ¥ BUCOMATEPHAIIBI

Ha aHTJIMHCKOM SI3bIKE, €co |Ogy

MOCBSIICHHBIC

COBPEMEHHBIM IpodJieMam

OMOJIOTMUECKUX HAYK;

KOPPEKTHO

(hopMyIMpPOBATH 3aIIPOCHI

JIJIs1 IOMCKA B

QHIJIOS3BIYHBIX HAYYHBIX

HHTEpPHET-pecypcax.

s peanusarun YK-4.3

BJIAJCTh: HaBBIKAMH

KOPPEKTHOTO MepeBosa

CreLMalbHBIX HAyYHBIX

TEKCTOB, MOCBSIILICHHBIX

COBPEMEHHBIM IIpodsieMam

OMOJIOTMUECKUX HAYK;

HaBBIKAMH [IOUCKA

uHpOpMALMH B

AHTJIOSI3BIYHBIX 0a3ax

OMOMEIHIIMHCKHX TaHHBIX.
nK-1: CnocobeH | Jns peanmsauun ITK-1.2 1.Biochemical 3 Final test
nuenonb3osare 3HATh: TeOpeTHcckue interactions between Situational
3HaHVe OCHOBBI OHOXHMHU .
HOPMaTMBHbIX Ins peanuszanun 11K-1.3 Organlsms Of task
[OKYMEHTOB, yMETh: TBOPYECKH different  systematic
pernaMmeHTUpyLWnX | HCIOIb30BaATh groups 2. Some
opraHusauuio (byHIaMeHTaIbHBIC U problems of
nposegeHuns MIPHKJIaAHbIE 3HAHUS . .
Hay4Ho- OMOXMMHH JLJIst biochemical ecology
ncecneaoBarenbCkux | IpodecCHOHATBHOM
pabor JIeSTeTbHOCTH.

st peanuszanun 11K-1.4

BIIAJICTh: HaBBIKAMH

Hay4HO-

HCCIIE/I0BATENbCKOM

JESITENBHOCTH U

CaMOCTOSITEIIEHOI O

[IPOBE/ICHNUS

OMOXUMHYECKHX
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OKCIIEPUMEHTOB.

3.2 Conep:xanue OLeHOYHBIX CPEICTB

OueHoYHbIe cpeacTBa NPOMEXYTOYHOW aTTecTaumMn no aucumnnuHe «Cneurnaebl XMMUYECKMX HayK —
Okonornyeckas OvoxuMma» nNpeacTaBfeHbl NepedyHemM BOMPOCOB AN 3K3aMeHa, Bonpocamu  Ans
WTOrOBOrO TECTMPOBAHUS: BOMPOCHI C OAHUM BapMaHTOM OTBETA, BOMPOCHI C HECKOMNbKMMMW NPaBUIibHbIMA
OTBETAMW, BOMPOCHI HA COMOCTaBMEHWE, BOMPOCHI C OTKPbITBIM OTBETOM W MEPEYHEM CUTYaLMOHHbIX
3agau.

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» (NpaBuUIibHble OTBETbI 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 Ménihot 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. Atrépa belladénna;

C. Cicuta virosa; (+)

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; (+)

© OI'bOY BO «Uenl'V»




MUMHOBPHAYKMU Poccun
®DenepalibHOE TOCYIAPCTBEHHOE OIOKETHOE

@” 00pa3oBaTeNbHOE YIPEIKICHUE BBICIIETO 00pa30BaHUS

«Hensbunckmii rocynaperBennsii yausepenter» (PI'BOY BO «UenlYy)
Buonormueckuii dpaxynsreT

DOH]T OIICHOYHBIX CPEJICTB YIS MPOMEKYTOUHOM aTTecTaluy 1o JUcHuiuinHe «CIIel. IIaBbl
XUMHYECKUX HAyK — DKOJIOTHIECKas OMOXUMHUS»,

1o HanpaeieHu o noaroroBku 06.04.01 buonorus

HanpaBJIeHHOCTH (Tpod i) «bruorexHomorusy, «I enernkay, «[ ucromorusy», «MHUKpOOHOIOTHS U
Bupyconorusy, «Paguanuonnas o6uonorusiy @I'BOY BO «Henl'Yy.

Bepcus nokymenTa - 1 crp. 9m3 15 IlepBslii sx3eMILISIP KOITHS Ne

D. pesticides.

22. Name the enzyme catalyzing this reaction C2H50OH + 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

1l.a

2.9

3.b

4.d

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 alcohal, 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

2 v v

Chemical substance Chemical substance

N

Naphthalene l/ | Phenanthrene
pVEe

Anthracene OOO Chrysen
L
Benzantracene ~ Benzpyrene
L. oy
Kekulen L1 g 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 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 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 /
\ MTHER / \ /

\ &

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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CHTyaHHOHl{]ﬂe 3aJavuH

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 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
ACLKE active site. The inhibition is irreversible, and AChE activity is restored only after the synthesis of
new enzyme molecules.

b)

)CL | @ acetylcholinesterase

O
oed i N—-
il N\ water )Loe 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

CH3-C=0O --=-=--- AANTL --->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 i these people? For an
answer: Wiite 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): ADHI1, 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, that is, 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 (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 1s accelerated by 50-70% due to ER hypertrophy and induction of cytochrome P450IIE1.
C2H3SOH +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, 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(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. Tlopsinok mpoBeldeHHWST W KPHUTEPUH OLECHUBAHUA INPOMEKYTOYHOM
aTTecTaluu

4.1. Ilopsiaok npoBeeHUs MPOMEKYTOYHOM aTTeCTallu

DK3aMeH COCTOUT U3 2- yacTei

[l uwacmv — cmydenm pewiaem mecmogvle B0NPOCHL, BbIOPAHHBIE CYYAUHBIM
obpazom. TIponomKuTenbHOCTb — 40 Munym.

MaxkcuMaJIbHOE KOJIMYECTBO OaJUI0B 3a BeimoiHenue 3ananusa — 100 6anios

2 yacmo — cmyodenm peuiaem CUmMyayuoHHyIo 3a0ayy.

MaxkcumanbHO€ KOJHUECTBO OaJIOB 3a BBHIOJIHEHUE 3aJJaHUs — OLIEHKa OT 2 70 5.

[IponomxurensHOCTh — 40 MuHyT. O011I€E BpEeMS BBIMOJIHEHUS pabOTHI — 2 Yaca.

OCOOEHHOCTH TPOBENEHUH NPOIEAYPHl OICHWBAHUS PE3YJIbTAaTOB OOYy4YEHHUs
WHBAJHUJIOB U JIUI] C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBBsI 0003HAYEHBI B paboueit
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MpOrpaMMe JTUCIUIUIMHBI (MOAYJIA).
JlonosHUTENbHBIE MaTepHUalbl U 000PYIOBaHUE HE MPETYCMOTPEHBI.

4.2. Kputepuu oueHUBaHUS MPOMEKYTOYHOI aTTeCTAllMU 110 BUAAM OLIEHOYHBIX CPeICTB
4.2.1. Kputepun oueHUBAHUSA TeCTa

Orenka HeynosnerBopuren | YaosnerBopuren | X0opouio OTnan4HO
BbHO BHO

HaGpannas Menee 60 60-70 71-81 81-100
cymMMa
oammoB(%
BBIITIOJIHCHHBIX

3aaHnii) (Max
—100)

4.2.2. Kpurepuu ouleHUBAHUSA PellleHHsl CHTYAallHOHHBIX 32124
1. OueHka «OTJIMYHO» CTaBUTCS, €CJIM OTBET Ha BOIPOCHI 33]]a4 JJaH MPaBUIIbHO;
o0BsicHeHHE X0/1a e€ pelieHus moApoOHoe, MoCIeA0BaTeIbHOE, TPAMOTHOE, C TEOPETUYECKUMU
000CHOBAaHUSIMH (B TOM YHCIIE U3 JIEKIIMOHHOTO Kypca). OTBEThI Ha AOMOJHUTEIBHBIE BOIIPOCHI
BEPHBIE, YETKHUE.
2. OLeHKa «XOPOII0» CTaBUTCS, €CIIM OTBET Ha BOMPOCHI 33J]a4u JJaH MPaBUIbHO,
o0BsicHEeHHE X0/1a e€ pelIeHus MoApoOHOe, HO HEJOCTATOYHO JIOTUYHOE, C AMHUYHBIMU
olIMOKaMu B IETasX, HEKOTOPHIMU 3aTPYAHEHUSMH B TEOPETUYECKOM 000CHOBaHUHU); OTBETHI
Ha JOTIOJIHUTEIbHBIE BOIIPOCHI BEPHBIE, HO HEJOCTATOYHO YETKHE.
3. OLieHKa «y10BJIETBOPUTEIbHO» CTABUTCS, €CJIM OTBETHI HA BOMPOCHI 337a4 JaHbI
MIPaBUIIbHO; OOBSICHEHHE X0/Ia €€ PElIeHUs HEAOCTATOYHO MOJIHOE, HEMOCIeA0BaTEIbHOE, C
olIMOKaMu, cadbIM TEOPETHUECKUM 0O0CHOBAHUEM, B TOM YHCIIE JIEKIIMOHHBIM MaTepHaIOM.
OTBeThI HA AOMOJHUTENBHBIE BOIIPOCHI HEJOCTATOUYHO YETKUE, C OIIMOKAMHU B ETATISX.
4. O1ieHKa «HeY/10BJIETBOPHUTEIBHO» CTABUTCSA, €CIIM OTBETHI Ha BOIIPOCHI 33/1a4H JIaHBI
HenpaBuwiIbHO. OObACHEHHE X0/1a €€ pelIeHus JaHO YaCTUYHOE, HEMOCIe10BaTeIbHOE, C
rpyObIMHU oIMOKaMu, 0e3 TeopeTHIeckoro 060cHOBaHMs. OTBETHI HA JOMOJHUTEIbHbBIE BOIPOCHI
HE JIaHBbI.
Htorosas oieHka GopMHUpyeTCs Kak cpe/iHee apu(pMEeTHIECKOe OLIEHOK 3a TECT U pellleHHe
CUTYallMOHHOU 3aJauu.
4.3. Pe3yabrarbl NPOMEXKYTOYHOIl aTTeCTAlMH MW YPOBHH cHOPMUPOBAHHOCTH
KOMIIeTeH Ui

Yposnu cpopmuposannocmu komnemeHnyuti onpeoensemcs ciedyioumum 0opasom.

1. Bricokuii ypoBeHb C(POPMHPOBAHHOCTH KOMIIETEHLUH COOTBETCTBYET OIICHKE
OTJIIMYHO:

- mpennosaraeT (HopMUpOBAaHME KOMIIETEHIIMH Ha BBICOKOM YPOBHE, TOTOBHOCTh K
CaMOCTOSITEJIbHOW  MPO(EeCCHOHATBHON  JIEATENIbHOCTH; BJAaJEeT HaBbIKAMM W IPUEMaMHU
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BBITIOJTHEHUST TTPAKTUYECKUX PabOT; OOHAPYKUBAET YMEHHE CAMOCTOSTEIBLHO CTaBUTH 3aiayH,
0000maTes W w3naraTh Marepuay, (HOPMYIUPOBATH BBIBOABI;, NPH H3JIOKCHUU MaTepuasa
OCYIIECTBJISIET MEXIIPEJAMETHBIC CBSI3M; BJIAACET TOHATHHHBIM amnmaparoM W YSCHUI
B3aMMOCBSI3b OCHOBHBIX MOHATHNA JUCITUTUIMHBI M UX 3HAYCHUE IS TPUOOpeTeHUs PO GECCHH.

- GOpMUPYIOTCS ~ HABBIKM  HCIOJB30BaHUS  (PyHIAMEHTAIBHBIX  OMOJOTHYECKHX
npeAcTaBieHuil B chepe npodheccuoHaIbHON ASSITEIBHOCTU /ISl TIOCTAHOBKU M PEIICHUS] HOBBIX
3aja4

2. Cpennuit ypoBeHb COOTBETCTBYET OIIEHKE XOPOIIIO:

- hopMHUpyeTCsT KOMIUIEKCHOE 3HaHWE (PyHJAaMEHTaJbHBIX OCHOBAaX COBPEMEHHOM
9KOJIOTUM U TIOOATBHBIX IKOJOTHYECKUX MPOOJIeM, OCHOB Y4eHHsI O Owmocdepe, MOHMMaHUE
COBPEMEHHBIX OMOC(EPHBIX MPOIECCOB JJIsI CUCTEMHOMN OIIEHKH T€OTOJIMTUYECKUX SIBICHUU U
MIPOTHO3A MOCJEACTBUIN peai3aiii COIIMATbHO-3HAYNMBIX IIPOEKTOB

- CTyzeHT TBepAO 3HAET y4eOHO-TIPOrpaMMHBIN MaTepHasl, TPaMOTHO M IO CYIIECTBY
W3JIaraeT ero; B OTBETE Ha BOMPOC HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH; MOXKET
MPaBUWJILHO NPUMEHUTH TEOPETUUECKUE TTOJIOKEHUSI M BIIAJIeeT HEOOXOIMMBIMUA HaBBIKAMH TIPH
BBITIOJIHEHUH MPAKTUYECKUX 3a/1ay.

3. ba3oBblil ypoBEHb COOTBETCTBYET OLIEHKE YIOBJIETBOPUTEIIHLHO:

- npeamnosaraeT GopMUPOBaHKE KOMIIETEHIMI HAa HaYalIbHOM YPOBHE: 3HAaHHE OCHOBHBIX
MOJIOKEHUI COBPEMEHHOM 3KOJIOTHH U TJI00ATBHBIX SKOJIOTHYECKUX POOIeM;

- CTyaeHT ycBOMJ TOJBKO OCHOBHOM Marepuaia, HO HE 3HaeT OTIENbHBIX
JIeTajeH,

JIOTyCKaeT HETOYHOCTHU, HE JIOCTAaTOYHO MpaBHIbHBIE (DOPMYIHPOBKH, HAPYIIAET
MOCJIEI0BATEIbHOCTh B HM3JI0KEHUU MaTepuaja M HUCIBITHIBACT 3aTPY/IHEHUS B BBINOJIHEHUU

MMPAaKTHYCCKUX BaﬂaHHﬁ. OTBeT OTIIMYaeTCsa HU3KUM YPOBHEM CaMOCTOATECIIBHOCTH.

4. Huzkuit ypoBeHb COOTBETCTBYET OLIEHKE HEYIOBIECTBOPUTEIBHO.
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