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@OH/1 OLICHOYHBIX CPEICTB IPOMEXYTOUHON aTTECTALMU 10 AUCIMIUIMHE «buoxumus. buoxumuueckue
MeTOo1bI» 10 HarnpasieHuio noaroroBku 06.04.01 buonorus ®I'BOY BO «Yenl'V»

cTp. 2

1. HACHOPT ®OHJIA OLHEHOYHbBIX CPEJICTB
Hampasnenne moaroroku: 06.04.01 buosiorus
HanpasnenHocTs (Marucrepckas mporpamma): «MeauKo-0noIorHaecKue HayKuy.
Huciunnuaa: buoxummus. buoxummyeckue MeToabl

CemecTpbl U3Y4EHUS:

3

dopma MPOMEKYTOUHON aTTECTALMM: 3K3aMEH

2. IEPEYEHb ®OPMWPYEMbBIX KOMIETEHIIUM

2.1. KomnereHuMu, 3aKpenéHHble 3a JUCHUILIHHOM
N3zyuenne nuctuinael «buoxumus. BuoxumMmnyeckue MeToAb» HAIIPaBJICHO HA
(bopMHpOBaHUE CIETYIOUINX KOMITCTCHIIUI:

Kopl ConepxaHue Komp! 1 copeprkaHue HHIUKATOPOB [epedeHb MIaHUPYEMBIX PE3yIBTATOB
KOMITCTCHITN KOMIIETCHIHI 00y4eHHsI 10 IUCUUTIITHHE
(mo ®I'0C) cornacHo PI'OC
1 2 3 4
VK-4 CriocoOeH IPUMEHSTh VK-4.1. Oo0mamaer 3HAHUSIMU Hnst peanuzanuu VK-4.1 3HATh.
COBpPEMCHHBIC 0CcOOEHHOCTEH U MPaBwWII JIUIHOH U O0COOCHHOCTH  aHIJIOSI3BIYHONH  HAyJIHOM-
KOMMYHUKATHBHBIC npodecCHOHaTFHON YCTHOU u TEXHIYCCKOM TEPMUHOJIOTHH u
TEXHOJIOTHH, B TOM MUCHbMEHHOW KOMMYHHUKAI[UH, B TOM NOHATHHHOTO  ammapata B OOJIACTH
qycie Ha Yyclie Ha THOCTPaHHOM(BIX) sA3BIKe(ax) OMOJIOrMYECKUX HaYK.
MHOCTPaHHOM(BIX) VK-4.2. JleMOHCTpHUpPYET yMEHHE Jna peamusanuu YK-4.2 ymeTsh: moHUMAaTh
sI3pIKe(ax), AJIs TIPUMEHSATh COBPEMEHHBIE TEKCTBI, ayAM0- U BUJIEOMAaTEpUabl Ha
aKaJeMUYECKOI0 U KOMMYHHUKATHBHBIC ~ TEXHOJOTHH UL AHIJIMACKOM SI3BIKE, TIOCBSIICHHBIC
podecCHOHANTBEHOTO aKaJeMHUYECKOTO U MPO(PECCHOHATBEHOTO COBPEMEHHBIM MPOOIeMaM OHOJTOTHUECKHX
B3aUMO/ICHCTBUS B3aMMOJICHCTBHS B CHTyallMd YCTHOH H HAayK; KOPPEKTHO ()OPMYIHPOBATE 3aIIPOCHI
MUCBMEHHONW KOMMYHHKAI[MH, B TOM JUTSL TIOUCKA B aHTJIOSI3BIYHBIX HAYYHBIX
YrcJie HA HHOCTPAHHOM (BIX) SI3BIKE(aX) HHTEPHET-pecypcax.
VK-4.3. IMeeT HaBBIKK aKaIeMHUIEeCKOTO Husa peammzaniun YK-4.3 Biiagers:
1 Ipo(peCcCHOHANBEHOTO B3aNMOICHCTBYS, HaBBIKAMHU KOPPEKTHOTO TIEPEBOIa
B TOM YHCJI€ HA UHOCTPAHHOM(BIX) SI3bIKE CIEHHANTBHBIX HAYYHBIX TEKCTOB,
(ax) MTOCBSMIEHHBIX COBPEMEHHBIM IPO0IIeMaM
OHMOJIOTHYECKUX HAYK; HABBIKAMH TTOMCKA
UH(POPMAIIUU B aHTJIOSI3BIYHBIX 0a3ax
OMOMETUIIMHCKUX JTaHHBIX.
nK-1 Criocoben ucnonb3oBath | [TK-1.4. Mcmonb3yet mpodeccrHoHaIbHbIC Host moctmwkenust [1K-1.4 3naTh:

3HAHUE HOPMATHUBHBIX
JIOKyMEHTOB,
PperIaMeHTHPYIOIIHX
OpraHHU3aIHIO
IMPOBEACHUA HAYUHO-
HCCIIeI0BATENBCKHX
paboT A pyKOBOJICTBA
pabo4YrM KOJIJIEKTUBOM U
obecrieueHns Mep
MPOU3BOJICTBEHHOM
Oe3omacHoCTH

YMEHHUS 1 HaBBIKH paboTHI B 1a00paTOpHsIX
OMOMETMITMHCKOTO MPOQUIIS U IPYTHX
YUPEXKICHUSIX OUOIOTUUECKOTO MTPOQHIIS.

TEOPETHICCKIE OCHOBBI OMOXUMUH,
AITOPUTMBI IPOBEIICHUS OCHOBHBIX
OMOXMMHUYECKUX METOJIOB

Jnsa noctmwxenns [1K-1.4 ymeTh: TBOpUeCKH
HCIIOJIb30BaTh (PyHIaMEHTAIbHBIC U
MIPUKIIAIHBIC 3HAHUS OMOXVMHU IS
npodeccnoHambHOM JesITeIbHOCTH

Jns noctmwkenus [1K-1.4 Biaaerb: HaBbIKaMu
HAyYHO-HCCIIeIOBATENECKOM eI TEIEHOCTH U
CaMOCTOSITEIBHOTO IPOBEACHHUS
OMOXMMUYECKUX IKCIICPUMEHTOB
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«Henl'Vy»

@DOH/[] OLICHOYHBIX CPECTB IIPOMEKYTOYHOH aTTECTALUH 10 AUCHUILIMHE «BHOXHMHUSL. cTp. 3
Bbuoxumudeckne MeToab» 1o HanpasiaeHuo noarorosku 06.04.01 Buonorust ®I'BOY BO

IK-3

Crnoco0eH IJIAHHPOBATH
W OPraHW30BaTh
npogeccHOHAIBLHbIE
MEpONpHSATHS 110
KOHTPOJII0 KayecTBa U
BBINNOJTHEHHU IO
J1a00paTOPHBIX padoT

Nmeer npencraBieHnst 0 TEOPETUUECKUX
OCHOBAX BBIIIOJTHEHHSI ¥ KOHTPOJIS Ka4yecTBa
11a00paTOPHBIX padoT

Jst moctwkenus [1K-3.1 3HaTh:
(GbyHIaMEHTaIbHBIE TCOPETHUECKUE OCHOBBI
OMOXMMHYECKHX MPOIIECCOB B OPraHU3ME,
OCHOBHEIE KJIACCHI OHOIOTMYECKH aKTHBHBIX
BEIIECTB M OCHOBHEIE METOBI UX
OTIpe/IeTICHUsI, UCTIONb3yEMbIE B TaOOPATOPHOMH
JIHATHOCTUKE

s noctiokenus [1K-3.1 ymeThb: npuMeHSThH
3HaHUS (YHAAMEHTANbHBIX W HMPUKIAJIHBIX
pasiesioB OMOXMMHUK B HAyYHO-
HCCIIEIOBATENLCKOM IEATENBHOCTH

Jns noctmwxenns [1K-3.1 Bnagers:
TEOPETHICCKUMHU OCHOBAMH OMOXUMIUECKUX
METOJIOB, HCIIOJb3yEMBIX B JIJA0OPATOPHOI
JIHATHOCTUKE
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@OH/1 OLICHOYHBIX CPEICTB IPOMEXYTOUHON aTTECTALMU 10 AUCIMIUIMHE «buoxumus. buoxumuueckue cTp. 4
MeTOo1bI» 10 HarnpasieHuio noaroroBku 06.04.01 buonorus ®I'BOY BO «Yenl'V»
3. COAEPX XAHME OLEHOYHBIX CPEACTB 110 JUCHUII/IMHE
3.1 Buabl OllEeHOYHBIX CPeICTB
HanmenoBanu
HaumenoBanue
HOYHOT
Ne Kon KoHIbo eMBIE OLICHOYHOTO © OLICHOHOT'0
o H JIN MbI TBa H
KOMIICTCHITUH/ TTTAHUPYEMbBIC ™ Py cpencrsa Iisd cpeacrsa Ha
/I TEMBI/pa3aeibl IIPOMEKYTOUH
pe3yiabTaThl 00yUYEHUS TEKYIIEeTo r
KOHTp OISl OU aTTeCTallnun
Ne 3aganus
YK-4 1. Proteins. Report 1.Final test
Mt peannzarn YK-4.1 3HaTh! Biochemical studies of test Option 1:
OCOGGHHVOCTI/I a}-IFJ'IOFBI)I‘IHOI/I proteins and indicators Situational task Questions
HAyYHOW-TEXHUYECKOH £ nit taboli Option 2:
TEPMUHOJIOTHH U MOHSITHUHHOTO 0 m_ r(_)gen metabolism questions
anmapara B obnactu | 2. Lipids and )
OMOJIOTHYECKHX HAYK. lipoproteins. Lipid s
Jnst peammsamn YK-4.2 ymers: metabolism indicators Situational task
MOHUMATh TEKCTBI, AyIHO- U 3. Enzymes. Enzyme
BUJICOMATEPUAITbl Ha AHTJIMHCKOM
research
SI3BIKE, IOCBALIEHHEIE
COBPEMEHHBIM POOIIeMamM 4. parbOhydrateS-
OUOIOrMYECKUX HayK; KOPPEKTHO Indicators of
(hopMyIHpPOBATH 3aIIPOCHI IS carbohydrate
IIOMCKaA B AHI'JIOA3BIYHBIX Hay‘-IH])IX metabol Ism and thelr
1 ZHTepHeT'pecypcifk 13 | laboratory diagnostics
1 peanuzanun YK-4.3 Biagers:
p ! ! 5. Hormonal research
HaBBIKAMHU KOPPEKTHOTO IIepeBOIa :
CIEIUATBHBIX HAYYHBIX TEKCTOB, 6. C_:hem'(_:al and )
HOCBALIEHHBIX COBPEMEHHBIM toxicological analysis
npobaemMaM OHOJIOTHYECKUX HAYK;
HaBBIKAMU MMOKCKA HHPOPMAIIMK B
AHIJIOA3BIYHEBIX 0a3ax
OUOMEIUIMHCKUX JaHHBIX.
TK-1 1. Proteins. | Report 1.Final test
Aot noctikenns IK-1.4 Biochemical  studies | test Option 1:
3HATH. TEOPETUUECKHUE . ;
OCHOBBI 6I/I£XI/IMI/II/I of proteins and Questions
’ indi i ituati Option 2:
2 |anropur mpoBenienis indicators of nitrogen | Situational task upestions
OCHOBHBIXOMOXUMHUYECKHUX metabolism g

METOIOB

O noctmxenns [1K-1.4 ymers:
TBOPYECKUHCIIONB30BATh
(yHIaMEHTAJIbHBIC U MPHUKIIAIHBIC
3HAHUST OMOXMMUH IS
poheCCHOHATIBHOM NeSITeIbHOCTH
Jns noctmwxkenns [1K-1.4 Biagers.

HaBbIKAMHWHAY4YHO -HCCHC}IOB&TCHBCKOﬁ

ACATCIIBHOCTH U CaMOCTOATCIIBHOT'O
MIpOBEACHUA OHMOXMMHYECKUX
OKCIIEPUMEHTOB

2. Lipids  and
lipoproteins. Lipid
metabolism indicators
3. Enzymes. Enzyme
research

4. Carbohydrates.
Indicators of
carbohydrate
metabolism and their
laboratory diagnostics
5. Hormonal research
6.  Chemical and
toxicological analysis

Situational task

© PIre0Y BO «Yenl'V»




@OH/1 OLICHOYHBIX CPEICTB IPOMEXYTOUHON aTTECTALMU 10 AUCIMIUIMHE «buoxumus. buoxumuueckue cTp. 5
MeTOo1bI» 10 HarnpasieHuio noaroroBku 06.04.01 buonorus ®I'BOY BO «Yenl'V»
MK-3 [na goctmxenns 11K-3.1 1. Proteins. test 1. Final test
3MATE: QyHaMeHTATLHbIC Biochemical studies of Option 1:
TCOPETHHECKHUE OCHOBBI proteins and indicators | Situational task Questions
OMOXUMHYCCKUX MPOIIECCOB B of nitrogen metabolism Option 2:
OpraHu3Me, OCHOBHBIE KJIACChI .
P g questions

OHOJIOTMYECKH AKTUBHEIX BEIIECTB U
OCHOBHBIC METO/TbI UX OMPECICICHHUS,
HCTIONB3yeMBbIe B TaO0paTOPHOI
JIUArHOCTHKE

M noctmxenns [1K-3.1 ymeTts:
MPUMEHSTh3HAHUS
(byHIaMEHTANbHBIX U MPHUKIATHBIX
pa3ziesioB OMOXUMHUH B HAYYHO-
HCCJIeI0BATEILCKOM AEITCIHOCTH
s noctmxenns I[1K-3.1 B1ageTn:
TEOPETHUYCCKIMU OCHOBAMHU
OMOXHUMHYECKMXMETOIOB,
UCTIONIb3YEMbIX B 1a0OPAaTOPHOM
IUArHOCTHUKE

2. Lipids and
lipoproteins. Lipid
metabolism indicators
3. Enzymes. Enzyme
research

4. Carbohydrates.
Indicators of
carbohydrate
metabolism and their
laboratory diagnostics
5. Hormonal research
6. Chemical and
toxicological analysis

2.
Situational task

Hpumettaz—me: munoesie 361()LZHM}Z, Kpumepuu u nokasamejiu OyeHuBadrusl 6 pamkax mexKyuieco

© PIre0Y BO «Yenl'V»

3.2 ConepxaHue OIEHOYHBIX CPEICTB
OleHOYHBIE CpEACTBA IMPOMEKYTOUHOW AaTTeCTallMd I10 JUCIHILINHE
bruoxumuueckue METOIBI» TMPEACTABICHBI MEPEUYHEM BOIPOCOB Ui DK3aMEHA, BOMPOCAMH JIIsI
UTOTOBOTO TECTUPOBAHUSI: BOMPOCHI C OJHHM BapUAHTOM
NpPaBUIBHBIMUA OTBETAMH, BOMPOCHI C OTKPHITBIM OTBETOM M CHTYAI[MOHHBIC 3a[auu.

KOHMPOJl npedcmasieHvl 8 paboueil npozcpamme Oucyuniunvl (mooyas). Iloanvle xomniexmol
OYEHOYHBIX CPeOCME U KOHMPONIbHO-USMEPUMENbHBIX MAMEPUATIO8 XPAHAMCA Ha Kageope.

«bnoxumust.

OTBCTAa, BOIPOCHBI C HECKOJIbKUMH




@OH/1 OLICHOYHBIX CPEICTB IPOMEXYTOUHON aTTECTALMU 10 AUCIMIUIMHE «buoxumus. buoxumuueckue

ctp. 6
MeTOo1bI» 10 HarnpasieHuio noaroroBku 06.04.01 buonorus ®I'BOY BO «Yenl'V»

BOHPOCLI AJ9 JK3aMEHa 1m0 JUCIHUIIJINHE «buoxumus. buoxummudeckue MCTOAbD»:

1. Proteins. Definition, structure, biological functions. Brief description of protein metabolism.
2. Protein fractions of blood serum. Approaches used in CLD to assess the state of protein metabolism.
3. Electrophoresis of protein fractions 4. Optical methods for the determination of proteins
5. Indicators of nitrogen metabolism. Laboratory diagnostics
6. Lipids. Definition, structure, biological functions. Brief description of lipid metabolism.
7. Indicators of lipid metabolism and their significance. The concept of lipid profile.
8. Methods for assessing the lipid profile
9. Lipoproteins.
10. Cholesterol. Structure, functions. Reference limits. Atherogenic index
11. Carbohydrates. Definition, structure, biological functions. Basic scheme of carbohydrate metabolism.
12. Determination of glucose in blood, urine, clinical significance. Determination methods.
13. Lactate, clinical significance. Determination methods.
14. Diabetes mellitus, diagnostic criteria, complications
15. Enzymes. Classification, structure, mechanism of action, specificity.
16. The clinical significance of the determination of enzymes. AST, LDH, Creatine kinase, ALT
17. Research of electrolyte balance. Basic principles.
18. Brief characteristics of hormones. Classifications by structure, subordination, influence on metabolic
processes. 19. Research of hormones in clinical practice.
20. Biochemical markers of tumors
21. Markers of liver dysfunctions
22. Markers of bone turnover
23. Research of vitamins and biologically active substances
24. Monitoring of medicines
HTorosoe tecrupoBaHue
Option 1
1. Find, what is the effect of hormones on the body: 1, 2,3 1.
1. change in the activity of the enzyme;
2. change in the permeability of cell membranes;
3. activation of enzyme synthesis;
4. the breakdown of enzymes;
5. activation of the interaction of the enzyme and the substrate.
2. Determine the hierarchy of hormones action; subordinates of hypothalamic-pituitary regulation: 4
1. CNS — releasing factors — adenohypophysis — target organs; 2. CNS — releasing factors — anterior
pituitary gland — blood — target organs; 3. CNS — hypothalamus — posterior lobe of the pituitary gland
— blood — target organs; 4. CNS — hypothalamus — releasing factors — pituitary gland — blood —
peripheral endocrine gland — target organs.
3.Choose the properties of hormones that distinguish them from other biological regulators: 3.4
1. act at very low concentrations;
2. act through specific regulators;
3. enter the target cells from the blood,;
4. are secreted by specialized endocrine cells;
5. have relative stability.
4. The highest activity of ALT is found: 2
1.in the lungs
2.in the liver
3.in skeletal muscles
4.in the kidneys

5. Damage to the myocardium is accompanied by an increase in blood activity: 5

© PIre0Y BO «Yenl'V»
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1.lipase

2.ALAT

3. y-glutamyl traspeptidase

4.a-amylase 5. creatine kinase

6. What is the reference method for studying the level of glycemia: 1
1. Hexokinase

2. Orthotoluidine

3. Method of converting copper according to Benedict
4. Glucose oxidase

5. Glucose dehydrogenase

7. The functioning of the following metabolic pathways leads to hyperglycemia: 2.4
1. Synthesis of glycogen

2. Breakdown of glycogen

3. Pentose phosphate pathway

4. Gluconeogenesis

8. Cholesterol acts as a precursor for: 2,4

1. Vitamin A

2. Vitamin D3

3. Fatty acids

4. Bile acids

9. The recommended serum cholesterol level is: 4
1. <6.5 mmol /L

2. <6.2 mmol /L

3. <7.0mmol / L

4. <5.2mmol / L

5. <7.6 mmol / L

10. In the study of lipid profile indicators, the following conditions must be observed: 1 1.
Draw blood on an empty stomach
2. Store samples only in the form of heparinized plasma.
3. Degrease and dehydrate dishes
4. Switch to a cholesterol-free diet 2-3 days before blood sampling
11. Immunoglobulins are representatives of the following class: 3
1. Lipoprotein
2. Prolamins
3. Glycoproteins
4. Nucleoproteins
12. The reference level of total protein in plasma is: 3
1.25-45 g /1
2.45-65 g/l
3.62-85 g/
4.82-95 g/
13. Choose the correct answers. Acute phase proteins include: AB
A. Haptoglobin
B. Fibrinogen
B. C-reactive protein
D. alphal-Antitrypsin
D. Albumin
14. Choose one correct answer. Hyperalbuminemia is observed when: D
A. Diarrhea
B. Recurrent vomiting
B. Infectious diseases
D. Extensive burns

© PIre0Y BO «Yenl'V»



@OH/1 OLICHOYHBIX CPEICTB IPOMEXYTOUHON aTTECTALMU 10 AUCIMIUIMHE «buoxumus. buoxumuueckue
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E. All of the above is true.

15. Risk factors for the development of atherosclerosis are: 1456

1. elevated LDL levels;

2. increased triglyceride levels;

3. an increased level of HDL;

4. low content of HDL,

5. anincreased level of VLDL;

6. excess of cholesterol.

16. Pick one wrong answer. As a result of biotransformation of drugs with the participation of the

microsomal oxidation system, it is possible: 2

1. Decrease in their pharmacological activity

2. Formation of intermediate metabolites of the general pathway of catabolism

3. Increasing their activity

4. Formation of toxic metabolites

5. The emergence of soluble products

ctp. 8

17. Why does the composition of bone tissue change with hypercortisolism (osteoporosis) Answer
plan: Hypercortisolism is characterized by overproduction of corticosteroids, with cortisol being the most
prominent among corticosteroids. Characteristic of cortisol: a hormone of a lipid nature (steroid nature).
Cortisol is secreted by the outer layer (cortex) of the adrenal glands under the influence of
adrenocorticotropic hormone (ACTH - pituitary hormone). The secretion of ACTH, in turn, is stimulated
by the corresponding hypothalamic releasing factor (CRH - corticotropin-releasing hormone or
corticoliberin). Cortisol is a regulator of carbohydrate metabolism in the body, and also takes part in
the development of stress reactions. For cortisol, a daily rhythm of secretion is characteristic: the minimum
concentration is observed in the evening, and the maximum in the morning. The cytosolic mechanism
of action is characteristic. Excess cortisol inhibits the formation of bone tissue, reduces the synthesis of
collagen, protein and hyaluronidate, reduces the absorpt ion of calcium in the gastrointestinal tract,

increases the excretion of calcium in the urine.

18. Create an algorithm for the biuret method for determining protein in a biological fluid Answer plan:
The biuret method is based on the ability of copper (II) cations, when interacting in an alkaline medium
with groups of peptide bonds of proteins, to form stable complexes colored blue -violet. The intensity of
the staining depends on the concentration of proteins in the solution. The amount of proteins in the
solution is determined by comparing the optical density of the analyzed colored solution and a set of
colored protein solutions with a known concentration of proteins. a centrifuge tube is poured into a
glass tube and then used to obtain a colored solution. To do this, 0.2 ml of a protein solution isolated
from a plant sample is introduced into a 20 ml glass test tube using a dosing pipette, and 2.4 ml of a urea
solution and 2.4 ml of a biuret reagent are added from the burette to it. The contents of the tube are
thoroughly mixed and then the tube is kept for 10 minutes in a water bath at a temperature of 40 ° C
for the formation of stable staining. After cooling, the colored solution is colorimetric on a photoelectric
colorimeter or spectrophotometer at a wavelength of 670 nm and a photometric layer thickness of 1 cm.
After measuring the optical density of the colored protein solution, the amount of protein in a 0.2 ml
aliquot taken to prepare a colored solution is determined using a calibration graph. To build a calibration
graph, colored solutions with a known protein concentration are subjected to colorimetry. The vertical axis
shows the values of the optical density of colored solutions with a known concentration of proteins, and
the horizontal axis shows the amount of protein in mg contained in 0.2 ml of the protein solution taken for
staining. A set of solutions with a known protein concentration is prepared in 10 ml volumetric flasks, into
which, respectively, 1.5, 2.5, 3.5, 4.5, 6, 8, 10 ml of a standard protein solution with a protein

concentration of 4 mg/ ml are poured

... The volume of solution in volumetric flasks per 10 ml is brought to the mark with an alcoholic solution

of alkali and their contents are thoroughly mixed.

19. Given a mixture of proteins. Suggest methods that can be used to separate proteins. Indicate the

sequence of obtaining fractions.

| Protein name | Molecular weight | pl |

© PIre0Y BO «Yenl'V»
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13 370 10,65

Cytochrome
23 240 9,5

Chemotrypsinogen
Myoglobin 16 900 7,0

Answer plan: the best methods for separating proteins into fractions by molecular weight, isoelectric point
are: electrophoresis and chromatography. Protein electrophoresis is a method of separating a mixture of
proteins into fractions or individual proteins, based on the movement of charged protein macromolecules
of various molecular weights in a stationary electric field. Protein electrophoresis is used both to analyze
the components of a mixture of proteins and to obtain a homogeneous protein. The most common
option for the electrophoretic analysis of proteins is polyacrylamide gel electrophoresis of proteins. The
electrophoretic mobility of proteins in a gel depends on a number of parameters. The migration rate is
proportional to the charge of the molecule, and in a free liquid, molecules with the same specific charge
migrate at the same rate. In the case of separation in a medium with a rigid spatial matrix, segregation
occurs due to friction against the gel. Determination of the molecular weight of the protein under study
suggests the need to calibrate the gel by molecular weights. The gel is calibrated against the molecular
weights of the marker proteins, which are separated in parallel with the test sample. Mixtures of marker
proteins are available in various weight ranges. Calibration involves plotting the dependence of the
relative electrophoretic mobility (Rf) of each of the marker proteins on the decimal logarithm of their
molecular weight. The sequence of proteins on phoresis, taking into account its conduct in a buffer
solution with pH =8.5

Protein name Molecular weight pl Ordinal number
from the start line

Cytochrome 13 370 10,65 3

Chemotrypsinogen 23 240 9,5 2

Myoglobin 16 900 7,0 1

In this case, myoglobin will be weakly charged, and its molecular weight is close to the MM
of chemotrypsinogen, it is possible that the proteins do not diverge on an electrophoretogram,
therefore, it is preferable to use liquid chromatography. Chromatography is a
physicochemical method for separating substances based on the distribution of components
between two phases - mobile and stationary. The stationary phase is usually a solid (sorbent)
or a liquid film applied to a solid. A mobile phase is a liquid or gas flowing through a
stationary phase. In liquid chromatography for the separation of proteins depending on their
biochemical properties, incl. by molecular weight, isoelectric point or hydrophobicity, use a

solid-phase or liquid-phase medium

Protein name Molecular weight pl Ordinal number
from the start line

Cytochrome 13 370 10,65 3

Chemotrypsinogen 23 240 9,5 1

Myoglobin 16 900 7,0 2

Situational task

A number of severe kidney diseases are accompanied by edema due to albuminuria. Why does
edema develop with albuminuria? For explanation, please indicate: A) features of the amino
acid composition of aloumin B) functions of albumin

Answer plan: Albumin is one of the leading proteins in the human body, which is synthesized
in liver tissue. With its help, various substances are transferred through the body, for example,
bilirubin, penicillins, mercury, fat-containing hormones, and some hormones. In a healthy
person, a negligible amount of albumin is excreted in the urine, which never negatively affects
the function of the liver and the whole organism. When the amount of the protein fraction in
the urine exceeds the established norms, this condition is called albuminuria.
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Option 2
1. The regulatory effect of hormones is associated with: 2, 4
1.with influence on the domains in the active center of the enzyme;
2. with the performance of the function of intermediaries between different exchange processes;
3. with a change in the specificity of enzymes;
4. with influence on the activity of enzymes;
5. with the implementation of action in case of changes in the structure of the cell.
2. Find the properties that most characterize hormone receptors: 1,3,4
1. these are proteins with tissue specificity;
2. these are proteins that form a hormone-receptor complex only at high concentrations;
3. these are proteins with saturation (1 hormone - 1 receptor);
4. receptors have an affinity for the hormone at minimal concentrations;
5.receptor proteins do not have tissue specificity
3. For diagnostic purposes, enzyme activity is most often determined by: 1
1) in blood serum
2) in leucoconcentrates
3) in biopsies
4) in the cerebrospinal fluid
4. The highest activity of creatine kinase is characteristic: 1
1. for the myocardium
2. for the prostate
3. for the spleen
4. for the kidneys
5. In a patient with an acute attack of abdominal pain, an increase in serum amylase activity is
determined. Most likely diagnosis: 1
1.acute pancreatitis
2. Acute viral hepatitis
3.renal colic
4.myocardial infarction
6. The diagnostic criterion for diabetes mellitus is the level of fasting whole blood glucose: 1
1.> 6.1 mmol / L
2.>5.6 mmol / L
3.>7.8mmol /L
4.>55mmol /L
7. Ketone bodies are formed in the body: 2
. Inthe heart
. Inthe liver
. In muscle tissue
. In adipose tissue
. The functions of bile acids are: 2.4
. Participation in the formation of ketone bodies
. Stimulation of intestinal motility
. Are a part of chylomicrons
. Activation of pancreatic lipase
. The concentration of blood cholesterol is influenced by: 1,2,4
. Gender
Age
. The level of glycemia
. Nature of food
10. To determine the type of hyperlipoproteinemia, it is enough to investigate inserum: 3
1. Level of a-cholesterol
2. The level of total cholesterol
3. The main classes of lipoproteins
4. LDL level
5. Triglyceride level
11. The universal colorreactions to proteins include: 2.4
1. Xanthoprotein
2. Ninhydrin
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3. Fol's reaction

4. Biuret

12. With the electrophoretic separation of serum proteins, the following fractions can be
distinguished: 1,2,4,5

1. Albumin

2.a-globulins

3. Chylomicrons

4. y-globulins

5. B-globulins

13. Choose one incorrect answer. Hyperalbuminemia is observed when: 2
1. liver cirrhosis

2. protein deficiency with extensive lesions of the gastrointestinal tract
3. nephrotic syndrome

4. diarrhea

5. malignant neoplasms

14. Choose one correct answer. With a genetic defect of LP-lipase, the following is observed: 3
1. Hypercholesterolemia

2. Increased blood fatty acids

3. Hyperchylomicronemia

4. Impaired digestion of fats

5. Impaired absorption of fats

15. LCHAT (lecithin-cholesterol-acyltransferase): 2347

1. catalyzes the reaction of hydrolysis of phospholipids;

2. catalyzes the reaction of CS esterification;

3. catalyzes the reaction of the transfer of the acyl residue to CS;

4. catalyzes the reaction during which lysolecithin is formed;

5. catalyzes the reaction of protein hydrolysis;

6. apoC2 is activated;

7.ApoALl isactivated.

16. Choose one wrong answer Cytochrome P450: 2

1. Can be induced by many substances

2. Binds lipophilic molecules

3. Simple protein

4. Localized in the membrane of the endoplasmic reticulum

5. Hemoprotein

16. Describe schematically the state of water-salt metabolism in a person who has eaten a lotof
salty food. The body's water balance is closely related to the exchange of electrolytes. The total concentration
of mineral and other ions creates the value of the osmotic pressure of the body's wate r spaces. Since the
synthesis of mineral ions in the body is not carried out, they must enter the body with food and drink. To
maintain the electrolyte balance and, accordingly, vital activity, the body should receive about 130 mmol
of sodium and chlorine, 75 mmol of potassium, 26 mmol of phosphorus, 20 mmol of calcium and other
elements per day. The main cation of the extracellular water space is sodium, and the anion is chlorine. In the
intracellular space, the main cation is potassium, and the anions are phosphate and proteins. When a large
amount of salty food is consumed, the concentration of Na +, Cl- ions increases. Changes in sodium levels
in body fluids inevitably lead to a shift in osmotic pressure and, as a result, in the volume of fluids. an
increase in sodium content - promotes the release of water from cells. Excess chlorine leads to acidosis
Thus, the excess intake of ions leads to edema and acidosis. Water retention in the body (overhydration,
hyperhydria) is observed either with excessive water intake (water intoxication), or with insufficient
excretion from the body. At the same time, against the background of an increase in the volume and
osmolality of the extracellular fluid, dehydration of cells occurs. Intracellular dehydration occurs against
the background of extracellular overhydration (associated disorder). Despite the excess of water in the body,
patients are worried about thirst, and the additional intake of water only aggravates the process.

17. Make an algorithm for the glucose oxidase method for determining glucose in a biological fluid
Determination of the concentration of glucose in the blood is one of the most frequently performed
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biochemical studies in the CDL. Today, the most widespread methods are based on the use of an enzyme

- glucose oxidase. The principle of the method. Glucose in the presence of the enzyme glucose oxidas e
is oxidized by atmospheric oxygen to form hydrogen peroxide, upon destruction of which, under the influence
of peroxidase, phenol and p-aminophenazone condense into a colored compound. The colo r intensity of the
solution is proportional to the concentration of glucose in the blood. Algorithm: Add reagents to two test
tubes (experiment and calibration sample). Mix the contents of the tubes and incubate for 25 minutes at a
temperature of 37°C. Measure the optical density of the experimental (A) and calibration (Ak) samples
against the working reagent on the FEK at a wavelength of 510 (490-540) nm in cuvettes with an optical
path length of 3 mm. Serum glucose concentration (C) in mmol / | according to the instructions. Clinical
and diagnostic value of blood glucose determination. Normally, the serum glucose level in adults is 3.9-5.8
mmol / 1 or 0.7-1.0 g / I. An increase in the concentration of glucose in the blood - hyperglycemia is
observed after eating food containing a large amount of carbohydrates (alimentary hyperglycemia), with a
clinically pronounced form of diabetes mellitus, acute pancreatitis, trauma and brain tumors, hyperthyroidism,
hyperfunction of the cortex and medulla of the adrenal glands, pituitary gland, strong emotional and mental
agitation. A decrease in blood glucose - hypoglycemia is observed with an overdose or unreasonable
prescription of insulin, some forms of glycogenosis, impaired absorption of carbohydrates, diseases of the
pancreas, accompanied by hypersecretion of insulin (insulinoma, etc.), with insufficient production of
contrainsular hormones, prolonged fasting, etc.

18. The mixture of peptides (P1, P2, P3, P4, P5) was separated by gel electrophoresis at pH 8.5.
Knowing the IEP of peptides (P1=8.7; P2=5.5; P3=10.2; P4=8.2; P5 =7.2), show schematically the
electropherogram. Electrophoresis is the movement of charged particles in a direct electric current field.
Positively charged particles move towards the cathode, while negatively charged particles move towards the
anode. In biochemical practice, electrophoresis is used as a method for separating proteins, amino acids,
nucleic acids and other compounds containing ionizable groups. According to the condition, IEP of proteins
lie in acidic and alkaline media, therefore it is advisable to make the starting line in the middle. 1. Determine
the true charges of proteins at neutral pH: P1 =8.7 (+); P2 =5.5 (-); P3=10.2 (+); P4 =82 (- +); P5=7.2
(+) At pH = 8.5, proteins from IEP P5 = 7.2 and P4 = 8.2 will change their charge to negative. A= P2, B
=P5 B=P4, G=P1, D=P3
+ crapr -

A B B r i

Situational task. In a number of infectious diseases, primary hyperproteinemia is observed. Why does

the concentration of total blood plasma protein increase in these conditions? To answer the question:

A) list the main proteins of the acute phase

B) indicate the place of synthesis and the role of these proteins in the inflammatory response

C) name the inducer of acute phase protein synthesis

Answer plan: Primary hyperproteinemia is a relatively rare phenomenon, usually caused by an increase
in the biosynthesis of globulins in the cells of the system of phagocytic mononuclear cells due to their
infectious or toxic irritation. In acute inflammatory diseases and other pathological conditions (trauma,
burns, myocardial infarction), the content of proteins in the blood can sharply increase - glycoproteins,
called acute phase proteins, because they take part in the development of the body's inflammatory
response. The main inducer of acute phase proteins synthesis in hepatocytes is interleukin-1 polypeptide
(a factor that activates lymphocytes; endogenous pyrogen, endogenous leukocyte mediator, mononuclear
cell factor). It is synthesized by monocytes, macrophages and other mononuclear cells. A) list the main
proteins of the acute phase: the classic components of complement (C3, C4), many of which are acute
phase proteins, play a central anti-inflammatory role in immunity; activation of complement leads to
chemotaxis of inflammatory cells to the site of infection, opsonization of infectious agents, changes in
vascular permeability and exudation of proteins to the site of inflammation; other proteins of the acute
phase (fibrinogen, plasminogen, tissue plasminogen activator, urokinase and plasminogen activator-1
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inhibitor) play an active role in tissue restoration and remodeling, and exhibit anti-inflammatory effects.

The most famous: 1. Ceruloplasmin 2. Whey protein amyloid A 3. Protease inhibitors 4. Haptoglobin 5.
Fibrinogen 6.C-reactive protein (CRP) 7. Mannose-binding lectin B) indicate the place of synthesis and
the role of these proteins in the inflammatory response. C) name the inducer of acute phase protein
synthesis Functions. Acute phase proteins perform various functions that contribute to the preservation
of hemostasis: - ensure the development of inflammation; - stimulate phagocytosis; - neutralize free
radicals; - destroy proteins potentially dangerous for tissues Almost all acute phase proteins are
produced by hepatocytes under the influence of preimmune cytokines of macrophages (primarily
interleukin-6 [IL-6], as well as interleukin-1f [IL-1B] and tumor necrosis factor o [TNF-a]).

4. IOPAAOK NPOBEAEHUA U KPUTEPUU OLUEHUBAHUSA
MNPOMEXYTOUYHOM ATTECTALIUU

4.1. Topsaok NMpoBeAeHUs] MPOMEKYTOUHOH aTTeCTANMH

OK3aMeH NpOBOAUTCS B 3 3Tamna.

1. Ha mnepBom »srame cTyneHT pemaer 16 TECTOBBIX BONPOCOB 3aKPHITOrO THIIA.
IIponomxurensHocTs — 30 MUHYT.

2. Ha BTopoM 3Tamne cTyJeHT pelaeT TECThl OTKPHITOTO TUIIA CO CBOOOIHBIM OTBETOM, KOTOpBIE
HE TMPEeAnojaraloT BapUAHTOB OTBETA, NPABWIBHBIA OTBET TpeOyeTcs HamucaTh
camocrosTensHo. Beero 3 tectoBbix Bompoca. IIpogomkurensHocTs — 10 MUHYT.

3. Ha Tperpem 5Tame CTyneHT pemiaeT CUTyalMOHHYIO 3amady. [IpomomxwurensHocts — 20
MHUHYT

4.2. KpuTepun OueHWBAHUSI NMPOMEKYTOYHON aTTeCTALMU MO BUAAM OLEHOYHBIX CPeICTB
42.1. Kpurtepuu OoueHHUBAHHUS TecTa

HeynosnerBoputen | VYpoBnerBopuren

Onenka Xopowo | Otau4HO
BHO bHO
HabGpannas cymma 6amnos (%
BBITIOJTHCHHBIX 3a/JaHnil) (Max 0-40 41-60 61-80 81-100

~100)

42.2. Kpurtepun ouneHHBaHMsS pelleHHs CHUTYALHMOHHBIX 32124

1. OueHka «OTIMYHO» CTaBUTCS, €CJIM OTBET HA BOIPOCHI 33/1a4X JIaH MPaBHIBHO;
00BbsCHEHHE X0Ja € peleHus] MoJApoOHoe, MoCcIeI0BaTeIbHOE, TPAMOTHOE, C
TEOPETUYECKMMHU 000CHOBAHUSAMH (B TOM YHCIIE U3 JEKIIMOHHOTO Kypca). OTBeThI Ha
JIOTIOJTHUTENIbHBIE BOIIPOCHI BEpHBIE, YETKHE.

2. OueHKa «XOpoOII0» CTaBHUTCS, €CIM OTBET Ha BOIPOCHI 337a4M JaH IIPAaBUIIBHO,
00bsICHEHHE X0/ e€ peleHnss NoApOoOHOe, HO HEJOCTATOUYHO JIOTUYHOE, C
€IMHUYHBIMU OIMIMOKaMHU B JIeTaNIAX, HEKOTOPBIMH 3aTPYJHEHUSMHU B TEOPETUUIECKOM
o6ocHoBaHuM); OTBETHl Ha JOMOJHHUTENbHBIE BOMPOCH BEPHBIE, HO HEJOCTATOYHO
YETKHE.

3. OreHKa «y/l0BJIeTBOPUTEJbHO» CTABUTCS, €CIM OTBETHI Ha BOIIPOCHI 33/1a4M JAHBI
NPaBUIbHO; OOBSICHEHHE XOJa €€ PeIleHHs HEJOCTaTOYHO IIOJIHOE,
HEMOCJIEe0BaTeNbHOE, ¢ OUIMOKaMU, C1a0bIM TEOPETUIECKUM O0OCHOBAHUEM, B TOM
qHcie JEKIMOHHBIM MaTepuaioM. OTBETHl Ha JOTOJHUTEIbHBIE BOIMPOCHI
HEI0CTaTOYHO UYE€TKHUE, C OIIMOKAMHU B JIETAJSAX.

4. OueHKa «HeyJAOBJeTBOPUTEIbHO» CTaBHUTCS, €CIIM OTBETHI Ha BOMPOCHI 331a4YH JIaHBI
HenpaBwibHO. OOBsICHEHHE X0Aa €€ pelleHns] 1aHO YaCTHYHOE, HEIOCIIE0BaTeNbHOE,
c TpyOBIMU OmMOKamMu, 0e3 TeopeTudeckoro obocHoBaHus. OTBETH Ha
JIONOJTHUTENIbHBIE BOIPOCH! HE JAHBI.

4.3. Pe3yabTaThbl MPOMEKYTOYHON aTTeCTAIIMU M YPOBHH CHOPMHPOBAHHOCTH
KOMIIEeTCHIIHI
IIpu nmoaBEAEHUU UTOTOB YUUTHIBAIOTCA PE3YJbTATHl TEKYIIEH aTTECTALHU.
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«OTAU4HO» («5») - CTYJEHT ITyOOKO U MOJIHO BIIAJCET COJepKaHNEM y4eOHOro Marepuasa
U TIOHATUUHBIM aNlapaToM; YMEET CBS3bIBaTh TEOPUIO C MPAKTUKOW, WILTIOCTPUPOBATh
npuMmepamu, GpakTaMmu, JaHHBIMU HAYYHBIX MCCIIEOBAHUI; OCYIIECTBIISIET MEXKIIPEIMETHBIE CBSI3H,
IIpeIoKEHUA. JlemaeT BBIBOABI;, JIOTMYHO, YEeTKO. SICHO W KpaTKO W31araer OTBETHI Ha
MIOCTaBJICHHBIE BOTIPOCHI; YMEET 0OOCHOBBIBATH CBOM CY)KIEHHS M MPO(eCcCHOHAIBHO-THYHOCTHYIO
MO3ULIMIO 1O U3JIaraeMoMy Borpocy. OTBET HOCUT CAMOCTOSITENbHBIM XapakTep.

«Xopomo» («4») - OTBET CTYAEHTA COOTBETCTBYET YKAa3aHHBIM BBIIIE KPUTEPUSAM, HO
coliepKaHHue OTBETAa MMEET OTIENbHBbIE HETOYHOCTH (HECYIIECTBEHHbIE OLIMOKH) B HW3JI0KECHHUU
TEOPETUYECKOTO M MPAKTUYECKOTO MaTepuana, OTJIMYAeTCs] MEHbIIeH 0O0CTOSTeIbHOCTHIO,
rI1yOuHOM, 000CHOBAaHHOCTBIO M TIOJTHOTOM; JONMYIIEHHbIE OIIMOKH UCTIPABIISIFOTCS CTYACHTOM IOCIIe
JOTIOJIHUTENBHBIX BOIPOCOB INPENOaBaTEN.

«Y10BJIeTBOPUTENbHO» («3») - CTyIeHT OOHApYKUBAaeT 3HAHHE U MOHUMAaHHE OCHOBHBIX
MOJIOKEHUH y4eOHOro marepualia, HO HM3JaraeT €ro HENOJHO, HEMOCIeI0BaTeNIbHO, IOMYCKaeT
HETOYHOCTH U CYIIECTBEHHbIE OIIMOKH B OINpPENEICHUU TOHATUH, (OPMYITUPOBKE MOJIOKECHUHN, HE
IIPUBJIEKAET JUI1 AapryMEHTAallMM OTBETAa OCHOBHBIE IIOJIOXKEHHUS  MCCIECNOBATENBbCKHUX,
KOHUENTYalbHbIX M HOPMAaTHBHBIX JIOKYMEHTOB, HE YyMeeT OOOCHOBATH CBOU CYKICHMUS;
HaOrofaeTcsi HapylmIeHWe JIOTUKH u3JoXkeHus. OTBET OTIMYaeTcss HHU3KUM — YPOBHEM
CaMOCTOSITETILHOCTH, HE COJICPKUT COOCTBEHHOH MPO(HECCHOHAIBHO - TMYHOCTHOM MO3UIIH.

«HeynoBieTBOpUTEIbHO» («2») - CTYAEHT UMEET pa3pO3HEHHbIE, OECCUCTEMHbIE 3HAHUS:
HE YMEET BBIICNIATH IJIaBHOE M BTOPOCTENCHHOE; JOMYCKAaeT OMIMOKM B ONpPENeICHUH IOHSTUH,
(GOpMYITHPOBKE TEOPETHUECKUX IOJOKEHUH, HCKaKAIOIIUe HMX CMBICI, HE OpPHEHTHUPYETCS B
HOPMAaTHUBHO-KOHIIENTYaJIbHBIX, MPOrPaMMHO-METOJUYECKHAX, HCCIENOBATEIbCKUX MaTepuaiax,
OecTopsIIOYHO W HEYBEPEHHO M3JIaraeT MaTepuai; He YMEET COeIUHATh TEOPETHUECKUE TIOTIOKEHUS
C TMEeJaroru4ecKol MPaKTUKOH; HE yMEeT MPUMEHSTh 3HaHUS JUIsi 0OOCHOBAaHUS W OOBICHEHUS
(akToB, HE yCTaHABIMBAECT MEXIPEIMETHbIE CBs3U. He Bnajeer (hakTHYecKUM MaTepHaioM.

Yposnu _cpopmuposannocmu_komnemenyuii onpeoensiemcs cieoyioumum oopazom:

1. Boicokuii ypoBeHb COPMUPOBAHHOCTH KOMIETEHIMH COOTBETCTBYET OLEHKE OTIMYHO:

- mpennonaraer (OPMHPOBAHME KOMIIETEHIIMM Ha BBICOKOM YPOBHE, T'OTOBHOCTh K
CaMOCTOSITENILHOM POQEeCCHOHATBHOM 1eATENFHOCTH: (POPMHUPYIOTCSI HABBIKM COCTaBJICHUS
MH(POPMALMOHHBIX 0030pOB 10 HAIMOHAIBHOM M MEXIYHApOJHOW NpPAKTUKE ayauTa,
HAaBBbIKM CUCTEMAaTU3alMH ITaHHBIX, HEOOXOIMMBIX /ISl pELIEHHUS] SKOHOMHUYECKUX 3a/ay

- CTYACHT CIOCOOCH apryMEHTHPOBaTh COOCTBEHHYIO TOYKY 3PEHHSI MO JMCKYCCHOHHBIM
BOIIpOCaM  UCLMIUIMHBI, pEelIaTh CUTYalMOHHBbIE 3a1a4yM, KPUTHYECKH OLEHUBATh
MHPOPMALIMIO O COCTOSSHUM M TpoOieMax pa3BUTUS ayIUTOPCKOM JeSTEIbHOCTH,
¢dbopMynupoBaTh COOCTBEHHBIE BBIBOIbI.

2. Cpennuii ypoBeHb COOTBETCTBYET OIICHKE XOPOIIO:

- mpeamonaraeT (GopMHpOBaHHE KOMIETEHIIMI Ha Ooyiee BBICOKOM ypoOBHE: (hopmupyercs
KOMILUIEKCHOE 3HaHWE OCOOCHHOCTEeW TPUMEHEHHsS W TOHUMAaHWs HalMOHAIBHBIX U
MEXTYHAPOIHBIX CTAHIAPTOB ayUTa, YMEHHE cO0pa, aHaIn3a 1 00pabOTKH JaHHBIX, HEOOXOIUMBIX
JUIS PELEHUs] CUTYallMil B IPOLECCe ayJUTOPCKUX IPOBEPOK;

- CTYJEHT CrocoOeH JaBaTh Pa3BEPHYTHIE OTBETHI HA TCOPETUUCCKHE BOMPOCHI AUCITUTUIHMHBI
Ha YPOBHE HE HIKE OLIEHKH «yIOBIECTBOPUTEIBHOM.

3.  bBa30oBblii ypOBEHb COOTBETCTBYET OIICHKE YIOBJICTBOPUTEIBHO:

- mpexnonaraeT (GpOpMHpPOBaHME KOMIIETCHIIMM Ha HAYaJlbHOM YPOBHE: 3HAHHE OCHOBHBIX
MIOJIO’KEHUI HALIMOHAJIBHBIX U MEKIYHAapOIHBIX CTAHAAPTOB ayIUTOPCKON
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JCATCIIBPHOCTH,

= CTYACHT croco0eH oTBeUaTh Ha BOITPOCHI B (bopMe 3aKpPBITOI'O TECTA. KomnuectBo

IIPaBWIBHBIX OTBETOB — HEe MeHee 50%.
4.  Hwuskuii ypoBeHb COOTBETCTBYET OIICHKE HEYIOBIECTBOPUTEIHHO.
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