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WHdopmaumi 0 BnagenbLe: DenepajbHOE TOCYIAPCTBEHHOE GIOIKETHOE

(®WO: Tacka¢s Cepreit }AH 00pa30B4TENILHOE YUPEKIEHHUE BBICIIETO 00Pa30BaHHs

[lomkHocTb: PekTop «YenssOunckuit rocynapcreeHHbIN yHIBepcuTe™ (PIEOY BO «Uenl V)

[ata noanvdanus: 01.09.2026 10:06:52 Buonorueckuit paxynsrer

YHUKANbHbIA|NPOrpaMMHbINA KNHY: DOHJ] OLICHOYHBIX CPEJICTB JUIS TIPOMEKYTOYHOM aTTECTAINH 0 JUCHUILUTHHE « BHOX ML
04c19ed8bfh98f3b6ch77a486b9a8788b8322 3BAoxuMHUecKre METOB, IO HarpasiieHHto noarorosku 06.04.01 buosnorus

HamrpasAeHHOCTH (mpoduiio) «Meauko-ouonorndeckue Haykimy OIBOY BO «Yenl V.

Bepcus noxymenta - 1 ctp. 1 u3 14 IlepBbIii 3K3eMILTAP KOITHA Ne

DoH/I OIIEHOYHBIX CPEICTB IJIsl MPOMEKYTOUHOH aTTecTAIMH
10 TUCIUIUTHHE (MOJTYITIO)

buoxumusi. BuoXuMHUYECKUE METOIBI
Hampagsnienre moarotoBku (CrenuaibHOCTb)
06.04.01 buonorus
Hamnpasnennocts (ipodwib)

«Mennko-0MOoI0TrHYeCKIE HAYKI»

[TpucBamBaemasi KBaTH(pUKAIHS
MarucTp

®dopma o0yueHus
OYHas

I'on Habopa 2026

Yenabunck, 2026r
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MUWHOBPHAYKU Poccun
denepanbHOE rocylapcTBEHHOE OIOLKETHOE

@” o0pa3oBaTeIbHOE YUPEKICHHUE BBICIIET0 00pa30BaHHs

«YensOunckuii rocynapcerBenHsi yausepcuret» (PI'BOY BO «Uenl V»)
Buonornyeckuii paxynsrer

DOH/1 OLICHOYHBIX CPEICTB UL IPOMEKYTOUHOH aTTecTanuy 1o JucHuIuinHe «buoxumus.
broxuMudeckue MeTobD», 10 HanpasiaeHHo noaroroBku 06.04.01 buonorus
HarnpasJieHHOCTH (mpodumo) «Menuko-o6uonorndeckue Haykim» GI'BOY BO «Uenl Y».

Bepcus noxymenta - 1 | cTp. 2 3 14 ‘ IlepBbIii 3K3eMILTAP ‘ KOITH A Ne

06.04.01 buomorus

HAINIPaBJEHHOCTH (Mpopuiib) «MeauKo-OHOI0THYECKHE HAYKI,

(poHX OLEHOYHBIX CPEICTB AJISl NMPOMEKYTOYHOM ATTECTALMM IO JAUCHHUILIHHE
«broxnmus. BHOXUMUYECKAE METOIBD?,

2026 rox Hadopa, ounasi popma o0yueHus:

YTBepxKACH:
[TpopekTop no yuebHoi padore yrBepxkaeHo 03.03.2026 A.A. CanamatoB

CornacoBan:
Y4eHbIM COBETOM OMOIOTHYECKOTO (haKyIbTeTa
[Tporoxoun 3acenanus oT «27» geBpans 2026 . Ne 8

[Ipencenarens YueHoro cosera
buonoruueckoro axynpreTa coriacoBaHo J.C. CranikeBud

3aceganueM Kadeapbl MUKPOOHOJIOTHH, MMMYHOJIOTHH U 00IIeH OMOIOTHr

[Ipotokon 3acemanus ot «27» depast 2026 . Ne 9
3aBenytouuii kadeapoi COITIaCOBaHO A.JL. bBypmucrtposa

ABTOD (COCTaBUTEID) J.C. CramkeBu4
Ctpykrypa QoHIa OIICHOYHBIX CpPEACTB JUII MPOMEXKYTOYHOM arTecTalu 1O

JUCIUIIMHE COOTBETCTBYeT mpukazy pexkropa @I'bOY BO «Henl'V» ot 27.09.2022 r.
Neo 573-1 «O0 yTBepkeHUH 1a0JI0HOB IOKYMEHTOBY.

© OI'bOY BO «Heal V»



MUWHOBPHAYKU Poccun
denepanbHOE rocylapcTBEHHOE OIOLKETHOE

@” o0pa3oBaTeIbHOE YUPEKICHHUE BBICIIET0 00pa30BaHHs

«YensOunckuii rocynapcerBenHsi yausepcuret» (PI'BOY BO «Uenl V»)
Buonornyeckuii paxynsrer

DOH/1 OLICHOYHBIX CPEICTB UL IPOMEKYTOUHOH aTTecTanuy 1o JucHuIuinHe «buoxumus.
broxuMudeckue MeTobD», 10 HanpasiaeHHo noaroroBku 06.04.01 buonorus
HanpasieHHocTH (npoduiio) «Meauko-ouonorundeckue Haykimy OIBOY BO «Yenl V.

Bepcus noxymenta - 1 cTp. 3 u3 14 IlepBbIii 3K3eMILTAP KOITH A Ne

Conepxanue

1. ITaciopt oHJa OLICHOUHBIX CPENICTB

2. Ilepedenn popMHUpPYEMBIX KOMITETEHLIUI

2.1. KomriereHnm, 3aKperi€éHHbIE 38 JUCIUIIITMHON

3. ConeprkaHue OLIEHOYHBIX CPEJICTB MO TUCLUIIIMHE

3.1. Bupl O1ICHOYHBIX CPEACTB

3.2. ConepxaHue OLEHOYHBIX CPEACTB

4. Ilopsatok mpoBeACHUS U KPUTEPUH OLICHUBAHUS POMEKYTOYHOM arTecTaluun

4.1. Ilopsnox npoBeneHUS TPOMEKYTOUHON aTTECTALIUU

4.2. Kputepun olleHMBaHUS IPOMEXKYTOYHOM aTTECTALMK 110 BUJAM OLIEHOYHBIX CPEJCTB
4.3. Pesynabrarbl MpPOMEXYTOYHOW arTecTallud M YpPOBHU C(HOPMHUPOBAHHOCTH
KOMIIETEHITNH.

© OI'bOY BO «Heal V»
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MUWHOBPHAYKU Poccun
denepanbHOE rocylapcTBEHHOE OIOLKETHOE

00pa3oBaTenbHOE YUPEKICHUE BBICILIETO 00pa30BaHUs
«YensOunckuii rocynapcerBenHsi yausepcuret» (PI'BOY BO «Uenl V»)

Buonornyeckuii paxynsrer

DOH/1 OLICHOYHBIX CPEICTB UL IPOMEKYTOUHOH aTTecTanuy 1o JucHuIuinHe «buoxumus.
broxuMudeckue MeTobD», 10 HanpasiaeHHo noaroroBku 06.04.01 buonorus
HanpasieHHocTH (npoduiio) «Meauko-ouonorundeckue Haykimy OIBOY BO «Yenl V.

Bepcus noxymenta - 1

cTp. 4 u3 14 ‘

IIepBsiit 3x3eMIUIAP

KOIIHA Ne

1. TacmopT ¢oHIA OLIEHOYHBIX CPEICTB

Hanpasnenue nogrorosku 06.04.01 buonorus
HAIIPaBJEHHOCTH (Mpopuiib) «MeauKo-OHO0I0THYECKHE HAYKI,
()OHI OLIEHOYHBIX CPEICTB AJSl MPOMEKYTOYHOH ATTECTALUM MO JAUCHUILIAHE
«buoxnmus. buoxumuueckne METOIb,
Cemectp(bl) uzyueHus: 3

®opma (bl) IPOMEKYTOYHOM aTTECTALNU: K3aMEH

2.1. KomnereHuum, 3aKkpeniéHHbIe 32 TUCIUILTHHON

HByLIeHI/IG JUCITHUITIIMHBI «buoxumus. buoxummueckue MCTOABID»

2. Ilepeyennb popMupyeMBbIX KOMIIETEHIUI

(dbopMUpOBaHKE CIEAYIONIUX KOMIIETCHIIHIMA:

Koa u HaumMeHoBaHue
KOMIIETEeHIMH
corsiacio ®I'OC

NHaukaTopbl 10CTHKEHUS
komneTeHuuii cornmacuo OIIOII BO

Ilepeyens MIaHUPyeMBbIX pPe3yJbTaTOB
00y4eHHsI 0 AUCHHILINHE

1

2

3

YK-4: Cnocoben
NPUMEHSTh COBPEMEHHBIE
KOMMYHHKATHBHBIC
TEXHOJIOTHH, B TOM UHCIIe
Ha MHOCTPaHHOM(BIX)
si3pIKe(ax), ISt
aKaJeMUUECKOTO U
npodeccroHanIbHOTO
B3aNMOJICHCTBUS

VK-4.1. Obnanaer 3HaHUSIMH 0COOEHHOCTEH
Y TIPaBUII IMYHOH U TpodecCHOHATBEHOM
YCTHON ¥ MHCbMEHHOW KOMMYHHKAIIUH, B
TOM YHCIIe Ha THOCTPAaHHOM(BIX) sI3bIKe(ax)
VK-4.2. JleMOHCTpUpPYyeT yMEHHUE IPUMEHSATh
COBpPEMEHHbBIE KOMMYHHKATHBHbBIE
TEXHOJIOTUH JUTSl aKaJIEMHUYECKOTO U
podecCHOHANFHOTO B3aUMOICHCTBUS B
CUTyallill YCTHOW U MUCbMEHHOMN
KOMMYHHKAIIUHY, B TOM YHUCIIC HA
HWHOCTpaHHOM (BIX) s13bIKe(ax)

VK-4.3. IMeeT HaBBIKHA aKaJEMHYECKOTO U
NpoQ)eCCHOHANIBHOTO B3aUMOJICHCTBHUS, B
TOM YHCIIe Ha MHOCTPAaHHOM(BIX) SI3BIKE (aX)

JTiist peanuzaiun YK-4.1 3HaTh: 0COOEHHOCTH|
QHITIOSI3BIYHOM HAYyYHON-TEXHUYECKON
TEPMUHOJIOTUH U TIOHATUIHHOTO arnapara B
001acTH OMOJIOTMYECKUX HAYK.

[l peannzanuu YK-4.2 ymeTh: NOHUMATh
TEKCTHI, ayJIM0- U BHJIEOMaTepUaIIbl Ha
AHTTTHICKOM SI3BIKE, TTOCBAIICHHEIC
COBpEMEHHBIM MPOOJIeMaM OHOJIOTHYESCKIX
HayK; KOPPEKTHO (hOPMYITHUPOBATH 3aIIPOCHI
TSI TIOMCKA B aHTJIOS3BIYHBIX HAYYHBIX
MHTEPHET-pECypCax.

st peanmmzanun YK-4.3 BnageTs: HaBEIKAMHU
KOPPEKTHOTO IMEPEBOa CIEUAIBHBIX
HAyYIHBIX TEKCTOB, TIOCBAMICHHBIX
COBpEMEHHBIM MpodiIeMaM OUOJIOTHYECKUX
HayK; HAaBBIKAMH IIOUCKa HHPOPMAIINU B
AHIIOA3BIYHEIX 0a3aX OMOMEIUIIMHCKUX
UTAaHHBIX.

TIK-1: Criocoben
UCIIOJIb30BaTh 3HAHUE
HOPMAaTHBHBIX
JIOKyMEHTOB,
peraMeHTUPYIOIIHUX
OpTaHU3AIHIO TIPOBEICHUS
Hay4HO-
HCCIIeIOBATEIbCKUX padoT
IUTSL PYKOBOJZICTBA
pabo4YrM KOJIJICKTUBOM U
obecriedeHus Mep

[TK-1.4 Ucnone3yet npodeccuoHanbHbIC
YMEHU 1 HaBBIKH paboThI B TaOOpaTopusix
OMOMEIUIITHCKOTO PO U APYTHX
YUPEKACHUSX OUOIOTHIECKOTO IPOQHIISL.

JIms moctxenus 11K-1.4 3HaTh:
TEOPETHYCCKHNE OCHOBBI OMOXHMHUH,
QITOPUTMBI TPOBEICHHS] OCHOBHBIX
OMOXMUMHUYECKUX METOOB .

JIns noctuxkenus [1K-1.4 ymers:
TBOPYECKH MCITOJIb30BATh
(byHIaMEHTalIbHbBIE U PUKIIaIHBIE
3HAHUS OMOXWMHH IS

po¢eCcCHOHAIBHON JesITEIbHOCTH.

© OI'bOY BO «Heal V»
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MHMHOBPHAVYKMH Poccun

Y

DenepanbHOE rOCy1apCTBEHHOE OIOKETHOE
00pa3oBaTenbHOE YUPEKICHUE BBICILIETO 00pa30BaHUs
«YensOunckuii rocynapcerBenHsi yausepcuret» (PI'BOY BO «Uenl V»)

Buonornyeckuii paxynsrer

DOH/1 OLICHOYHBIX CPEICTB UL IPOMEKYTOUHOH aTTecTanuy 1o JucHuIuinHe «buoxumus.
broxuMudeckue MeTobD», 10 HanpasiaeHHo noaroroBku 06.04.01 buonorus
HanpasieHHocTH (npoduiio) «Meauko-ouonorundeckue Haykimy OIBOY BO «Yenl V.

Bepcus noxymenta - 1

cTp. Su3 14

IIepBsiit 3x3eMIUIAP

KOIIHA Ne

MIPOM3BOICTBEHHOM
Oe3omacHoCTH

JIms moctkenus 11K-1.4 BnageTs:
HaBbIKAMH HAy4YHO-
KICCIIEN0BATEIbCKOM IeITEILHOCTH
1 CaMOCTOSITEJIBHOTO MTPOBEACHHUS
OMOXMMHUYECKUX IKCIICPUMEHTOB.

[1K-3: Criocoben
IUTAHUPOBATh U
OpTraHHU30BATh
npoQeCCHOHAIbHBIC
MEPOTIPHUSITHS T10
KOHTPOJIIO KaueCcTBa
Y BBITIOJIHCHUIO
J1a00paTOPHBIX
pabort

I1K-3.1. Imeet npeacraBieHus o
TEOPETUYECKUX OCHOBAX
BBITIOJIHEHHSI ¥ KOHTPOJISI Ka4eCTBa
J1a00paTOPHBIX PaboT

st moctrokenns [1K-3.1 3HaTh:
(yHIaMEHTAIbHBIC TEOPETHICCKUE
DCHOBBI OMOXUMHUYECKHUX
[IPOIIECCOB B OPraHU3ME, OCHOBHBIE
KJIACChI OMOJIOTHYECKH aKTHBHBIX
BEIIIECTB U OCHOBHBIE METO/bI X
OTIpeIeTICHUS, UCTIOJIb3YEMbIC B
TabopaTOPHOM TMArHOCTHUKE.

s noctuxenus 11K-3.1 ymers:
[IPUMEHSTh 3HAHUS
(yHIaMEHTAIBHBIX U TPUKIIATHBIX
pa3aenoB OMOXMMUU B HAYYHO-
MCCIIeIOBATEILCKON JICITEIIbHOCTH.
JIms moctkenus 11K-3.1 BnageTs:
TEOPETHUYECKUMH OCHOBAMHU
OMOXUMHUYECKUX METOJIOB,
MCIIOJIb3YEMBIX B JTAOOPAaTOPHOM
ITMAarHOCTHKE.

3. ConepxaHue OLEHOYHBIX CPEACTB MO IUCIUIINHE

3.1 Buabl O1lIeHOYHBIX CPeICTB

Koz, Hepeuenn Koutpoaupyemsie CemecTtp Homep HaumenoBanue
HaNMeHOBaHHUe MJIAHMPYEMBIX TeMbl/ 3a1aHus OLIEHOYHOTO0
KOMMeTeHIH pe3yIbTaToB pa3ielibl cpeacTBa

corsiacio ProcC o0y4yeHus no
AUCIHUILIHHE

YK-4: Criocoben | Hdns peammzanuu YK- | Pasgen 1. 1. benkwm. | 3 Final test
MPUMEHSTD 4.1 3Hath: Buoxumuyeckue Situational task
COBpPEMEHHBIE 0coOeHHOCTH HCCIIeIOBaHNS OEIKOB
KOMMYHUKaTUBH | QHIVIOSI3BIYHON u nokasaresnei
b€ TEXHOJIOTUH, B | HAy4YHOU- a30THCTOr0  OOMeHa
TOM YHCIIE Ha TEXHUYECKOU (Part. 1. 1. Proteins.
WHOCTPaHHOM(BIX | TEPMHUHOJIOTHH U Biochemical studies of
) si3pIKe(ax), Uil | HOHATHITHOTO proteins and indicators
aKaJIeMU4ecKoro | ammapara B o0lacTu of nitrogen
u OHOJIOTUYECKUX metabolism)
npodeccroHaNbH | Hayk. Paznen 2. 2. JIunups! u
oro Jnsa peanuzanuu YK- | AMNONpPOTEHHSI.
B3anMmozewcTBus | 4.2 ymers: mornMarh | Ilokasarenn

TEKCTBI, ayJHo- 1 JIMIUAHOTO  oOMeHa

BHJIeOMaTepUalIbl Ha (Part 2.2. 2. 2. Lipids

AHIVIMICKOM SI3BIKE, and lipoproteins.

© OI'bOY BO «Heal V»
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MUWHOBPHAYKU Poccun
denepanbHOE rocylapcTBEHHOE OIOLKETHOE

00pa3oBaTenbHOE YUPEKICHUE BBICILIETO 00pa30BaHUs
«YensOunckuii rocynapcerBenHsi yausepcuret» (PI'BOY BO «Uenl V»)

Buonornyeckuii paxynsrer

Donp OLICHOYHLIX CPEACTB I HpOMe)KyTO‘IHOfI arreécraiuvu 1o AUCHUILINHC «broxumust.

broxuMudeckue MeTobD», 10 HanpasiaeHHo noaroroBku 06.04.01 buonorus

HanpasieHHocTH (npoduiio) «Meauko-ouonorundeckue Haykimy OIBOY BO «Yenl V.

Bepcus noxymenta - 1 cTp. 6 3 14 IlepBbIii 3K3eMILTAP KOITH A Ne
ITOCBSIIIEHHBIE Indicators of lipid
COBPEMEHHBIM metabolism).
npobieMam Paznen 3. 3.
OHMOIIOTHYECKHUX DepMEeHTHI.
HayK; KOPPEKTHO HUccnenoBanus
(hopmymmpoBars (depmeHTOB
3anpocsl Juig noucka | (Part 3. 3. Enzymes.
B QHIJIOA3BIYHBIX Enzyme Research)
Hay4YHBIX UHTEPHET- Paznen 4. 4.
pecypcax. YrneBoasl.
Hnst peanuzanuu YK- | Ilokazarenu
4.3 BnaneTh: YIJICBOAHOTO OOMEHa
HaBBIKAMU u ux naboparopHas
KOPPEKTHOIO muarHoctuka (Part 4.4.
nepeBoaa Carbohydrates.
CIIEIHATbHBIX Indicators of
Hay4HBIX TEKCTOB, carbohydrate
IMOCBSIIEHHBIX metabolism and their
COBPEMEHHBIM laboratory
npobieMam diagnostics).
OMOJIOTHYECKHAX Pasznen 5. 5.
HayK; HABBIKAMH TopmonanbHBIE
noucka uadpopmanuu | ucciaenoanus  (Part
B aHIJIOSI3BIYHBIX 5.5. Hormonal
bazax Research)
OMOMENUITNHCKUX Pasnmen 6. 6. Xumuko-
JTAaHHBIX. TOKCHKOJIOTUYECKHIA
anamm3 (Part 6. 6.
Chemical and
Toxicological
Analysis)
TIK-1: CnocobeH | s qOCTHXCHHS Pasmen 1. 1. Benkn. Final test
HCIIOJIb30BAaTh I1K-1.4 3uHaTh: Buoxumuyeckue Situational task
3HAHUE TEOPETHICCKUE UCCIICTOBAHUST OCIIKOB
HOPMATHUBHBIX OCHOBBI OMOXHUMUH, u rokasaresyen
JIOKYMEHTOB, AJTOPUTMBI a30TUCTOTO  OOMEHa
perIaMeHTHPYIO TIPOBEICHAS (Part. 1. 1. Proteins.
[IAX OCHOBHBIX Biochemical studies of
OpTaHU3AIHIO OMOXUMHYECKUX proteins and indicators
TIPOBEICHHS METOJIOB . of nitrogen
Hay4YHO- JI1st TOCTYOKEHUS metabolism)
uccnenopatensck | [1K-1.4 ymers: Paznen 2. 2. JIunuael u
ux pabor TBOPYECKH JIUTIONIPOTEUHBI.
KCIIO0JIb30BaTh ITokazarenu

(hyHIaMeHTaIbHBIE U
MPUKJIaIHBIC 3HAHHS
OMOXMMUH IS
npoQeCCHOHATBEHON
JIeSITCILHOCTH.

Jns noctkeHust
T1K-1.4 BnaneTs:
HaBBIKAMU HAYYHO-
HCCIIEIOBATENIbCKOM
JIEATEILHOCTH U

JIMITHHOTO obmeHa
(Part 2.2. 2. 2. Lipids
and lipoproteins.
Indicators  of lipid
metabolism).

Paznen 3. 3.
DepMEHTHI.
HUccnenoanust
(bepMeHTOB

(Part 3. 3. Enzymes.

© OI'bOY BO «Heal V»
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MUWHOBPHAYKU Poccun
denepanbHOE rocylapcTBEHHOE OIOLKETHOE

00pa3oBaTenbHOE YUPEKICHUE BBICILIETO 00pa30BaHUs
«YensOunckuii rocynapcerBenHsi yausepcuret» (PI'BOY BO «Uenl V»)

Buonornyeckuii paxynsrer

Donp OLICHOYHLIX CPEACTB I HpOMe)KyTO‘IHOfI arreécraiuvu 1o AUCHUILINHC «broxumust.

broxuMudeckue MeTobD», 10 HanpasiaeHHo noaroroBku 06.04.01 buonorus

HanpasieHHocTH (npoduiio) «Meauko-ouonorundeckue Haykimy OIBOY BO «Yenl V.

Bepcus noxymenta - 1

ctp. 7 u3 14

IIepBsiit 3x3eMIUIAP

KOIIHA Ne

CaMOCTOSITEIFHOTO
MPOBEICHHS
OMOXUMUYECKHUX
JKCIIEPUMEHTOB.

Enzyme Research)
Paznen 4. 4.
YrneBoasl.
ITokazarenu
VIJICBOAHOTO OOMEHa
U ux naboparopHas
muaraoctuka (Part 4.4.
Carbohydrates.
Indicators of
carbohydrate
metabolism and their
laboratory
diagnostics).

Pasznen 5. 5.
T'opmoHanbHBIE
uccienoBanust  (Part
5.5. Hormonal
Research)

Pasnmen 6. 6. Xumuko-
TOKCHKOJIOTUIECKHHI
anamm3 (Part 6. 6.
Chemical and
Toxicological Analysis)

TIK-3: Cnocob6en
IUIAHUPOBaTh U
OpraHu30BaTh
npodeccroHa b
bI€ MEPONPHATHS
o KOHTPOJIIO
KavyecTBa i
BBIITOJIHEHUIO
11a00paTopPHBIX
pabot

Jns poctmxeHust
[TK-3.1 3HaTh:
(hyHIaMeHTaIbHBIC
TEOPETHICCKUE
OCHOBBI

OHMOXMMUYECKHX

MPOIIECCOB B
opraimsme,
OCHOBHEIE KJIACChI
OHMOJIOTHYECKHU

AKTHBHBIX BCIICCTB U

OCHOBHBIE METOJIbI
UX OTIpeNeIICHUS,
WCIIONIb3yEeMBIE B
nmabopaTopHOH
JIMaTHOCTHUKE.

JI1s moCTrXEeHUSt
ITK-3.1 ymets:
MPUMEHSTH 3HAHUS

(hyHIAMEHTAIBHBIX U

IIPUKJIaIHBIX

pasaenoB OMOXUMUHN

B Hay4YHO-
HCCIIEN0BATEIILCKON

JIeATELHOCTH.
Jns noctmkeHust
T1K-3.1 BnanmeTs:
TEOPETUUECKUMU

OCHOBaMH
OMOXUMUYECKHX
METOJIOB,

Pasmen 1. 1. benku.
Brnoxnmuueckne
HCCIIENOBaHus OEIKOB
H Toxazareiiei
a30THCTOTO obMeHa
(Part. 1. 1. Proteins.
Biochemical studies of
proteins and indicators
of nitrogen
metabolism)

Pasznen 2. 2. JIunuael u
JUTOTPOTEHHEI.
Tlokazarenu
JIITHHOTO oOmeHa
(Part 2.2. 2. 2. Lipids
and lipoproteins.
Indicators  of lipid
metabolism).

Paznen 3. 3.
DepMEHTBI.
Wccnenosanus
(dhepmeHToB

(Part 3. 3. Enzymes.
Enzyme Research)
Paznen 4. 4.
VrineBonpl.
Tlokazarenu
VIJIEBOAHOTO OOMEHa
u ux naboparopHas
muarnoctuka (Part 4.4.
Carbohydrates.

Final test
Situational task

© OI'bOY BO «Heal V»




MUWHOBPHAYKU Poccun
denepanbHOE rocylapcTBEHHOE OIOLKETHOE

@” o0pa3oBaTeIbHOE YUPEKICHHUE BBICIIET0 00pa30BaHHs

«YensOunckuii rocynapcerBenHsi yausepcuret» (PI'BOY BO «Uenl V»)
Buonornyeckuii paxynsrer

DOH/1 OLICHOYHBIX CPEICTB UL IPOMEKYTOUHOH aTTecTanuy 1o JucHuIuinHe «buoxumus.
broxuMudeckue MeTobD», 10 HanpasiaeHHo noaroroBku 06.04.01 buonorus
HarnpasJieHHOCTH (mpodumo) «Menuko-o6uonorndeckue Haykim» GI'BOY BO «Uenl Y».

Bepcus noxymenta - 1 cTp. 8 u3 14 IlepBbIii 3K3eMILTAP KOITH A Ne
HCTIOIh3yEeMBIX B Indicators of
J1a00paTopHOit carbohydrate
JIMarHOCTHKE. metabolism and their

laboratory
diagnostics).

Paznen 5. 5.
T'opmonanbHbIE
HUCCIIENOBAHUS (Part
5.5. Hormonal
Research)

Pasnmen 6. 6. Xumuko-
TOKCUKOJIOTUYECKHI
agamu3z (Part 6. 6.
Chemical and
Toxicological Analysis)

3.2 Conep:kaHue OlEHOYHBIX CPEACTB
OneHOYHBIE  CpPEICTBA  MPOMEXKYTOYHOM — arTecTamuu 1Mo guciuiuiiHe  «buoxumms.
buoxumuueckue METOIbDy MPEACTABICHBI TIEPEYHEM BOIIPOCOB I 9K3aMEHA, BOIPOCAMH JIJIs
UTOTOBOTO TECTHUPOBAHUS: BONPOCH C OJAHMM BApUAHTOM OTBETA, BOIMPOCHI C HECKOJbKHMH
NPaBUWIBHBIMH OTBETAMH, BOIPOCHI Ha COIOCTABICHHE, BOMPOCHI C OTKPBITBIM OTBETOM H
MEPEYHEM CUTYAIIMOHHBIX 33/1a9.
exam questions

1.Proteins. Definition, structure, and biological functions. A brief overview of protein
metabolism.
2. Serum protein fractions. Approaches used in clinical laboratory diagnostics to assess protein
metabolism.

3. Electrophoresis of protein fractions

4. Optical methods for determining proteins
5. Indicators of nitrogen metabolism. Laboratory diagnostics
6. Lipids. Definition, structure, and biological functions. A brief overview of lipid metabolism.
7. Indicators of lipid metabolism and their significance. The concept of a 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 blood and urine glucose levels, clinical significance. Methods of
determination.

13. Lactate, clinical significance. Methods of determination.

14. Diabetes mellitus, diagnostic criteria, complications

15. Enzymes. Classification, structure, mechanism of action, specificity.

16. Clinical significance of enzyme determination. AST, LDH, Creatine kinase, ALT

17. Study of electrolyte balance. Basic principles.

18. A brief description of hormones. Classifications based on structure, subordination, and
influence on metabolic processes.

19. Research on hormones in clinical practice.
20. Biochemical markers of tumors
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21. Markers of liver dysfunction

22. Markers of bone metabolism

23. Research on vitamins and biologically active substances

24. Monitoring of medications

Final test «MToroBoe rectupoBanue»

1. Find out what the effect of hormones on the body is: 1. change in enzyme activity; 2. change
in the permeability of cell membranes; 3. activation of enzyme synthesis; 4. breakdown of
enzymes; 5. activation of the interaction between enzyme and substrate. Answer: 1, 2, 3.

2. Determine the hierarchy of hormone action; subordinate to hypothalamic-pituitary regulation:
1. CNS—releasing factors—adenohypophysis—target organs; 2. CNS—releasing
factors—anterior pituitary gland—blood—target organs; 3. CNS—hypothalamus—posterior
pituitary gland—blood—target organs; 4. CNS—hypothalamus—releasing factors—opituitary
gland—blood—peripheral endocrine gland—target organs. Answer: 4.

3. Select the properties of hormones that distinguish them from other biological regulators: 1.
they act at very low concentrations; 2. they act through specific regulators; 3. they enter the
target cells from the blood; 4. secreted by specialized endocrine cells; 5. They have relative
stability. Answer: 3,4.

4. The greatest activity of AIAT is detected: 1. in the lungs 2. in the liver 3. skeletal muscles 4. in
the kidneys. Answer: 2.

5. Myocardial damage is accompanied by increased blood activity: 1. lipases 2. AIAT 3. y-
glutamyltranspeptidase 4. a-amylase 5. Creatinine kinase. Answer: 5.

6. Name the reference method for studying glycemia levels: 1. Hexokinase method 2.
Orthotoluidine method 3. Benedict's copper conversion method 4. Glucose oxidase method 5.
Glucose dehydrogenase method. Answer: 1.

7. The functioning of the following metabolic pathways leads to hyperglycemia: 1. Glycogen
synthesis 2. Glycogen breakdown 3. Pentose phosphate pathway 4. Gluconeogenesis. Answer:
2.4

8. Cholesterol acts as a precursor for: 1. Vitamin A 2. Vitamin D3 3. Fatty acids 4. Bile acids
Answer: 2,4

9. The recommended serum cholesterol level is: 1. <6.5 mmol/L 2. <6.2 mmol/L 3. <7.0 mmol/L
4.<5.2 mmol/L 5. <7.6 mmol/L. Answer: 4

10. When examining the parameters of the lipid profile, the following conditions must be
observed: 1. Taking blood on an empty stomach 2. Samples should be stored 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 Answer:1

11. Immunoglobulins are representatives of the following class: 1. Lipoproteins 2. Prolamins 3.
Glycoproteins 4. Nucleoproteins Answer:3

12. The reference level of total protein in plasma is: 1. 25- 45 g/L 2. 45- 65 g/L 3. 62- 85 g/L 4.
82- 95 g/l Answer: 3

13. Select the correct answers. Acute phase proteins include: A. Haptoglobin B. Fibrinogen C. C-
reactive protein D. alphal-Antitrypsin E. Albumin Answer:A,C

14. Choose one correct answer. Hyperalbuminemia is observed in: A. Diarrhea B. Recurrent
vomiting C. Infectious diseases D. Extensive burns E. All of the above are correct Answer:E

15. Risk factors for the development of atherosclerosis are: 1. increased LDL levels; 2. increased
triglyceride levels; 3. increased HDL levels; 4. low HDL levels; 5. increased level of LPNP; 6.
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excess of CH. Answer: 1456

16. Choose one incorrect answer. As a result of biotransformation of drugs with the participation
of the microsomal oxidation system, it is possible: 1. Decrease their pharmacological activity 2.
Formation of intermediate metabolites of the general path of catabolism 3. Increase their activity
4. Formation of toxic metabolites 5. The appearance of soluble products Answer:2

17. Why does the composition of bone tissue change in hypercorticism (osteoporosis)

Response plan: Hypercortisism is characterized by hyperproduction of corticosteroids, and the
most well-known corticosteroid is cortisol. Characteristics of cortisol: It is a lipid-based (steroid-
based) hormone. Cortisol is secreted by the outer layer (cortex) of the adrenal glands under the
influence of adrenocorticotropic hormone (ACTH, a hormone produced by the pituitary gland).
The secretion of ACTH, in turn, is stimulated by the corresponding releasing factor of the
hypothalamus (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 noted in the evening, and the maximum in the morning hours. A cytosolic mechanism of action
is characteristic. Excess cortisol inhibits bone formation, reduces the synthesis of collagen,
protein, and hyaluronate, reduces calcium absorption in the gastrointestinal tract, and increases
calcium excretion in the urine.

18. Create an algorithm for the biuret method of protein determination in biological fluid
Response plan:

Answer plan: The biuret method is based on the ability of copper (II) cations to form stable
complexes with peptide bonds in an alkaline environment, resulting in a blue-violet color. The
intensity of the coloration 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 with a set of colored protein solutions with known protein concentrations. The
centrifuged tube is transferred to a glass tube and used to produce a colored solution. To do this,
0.2 ml of protein solution extracted from the plant sample is added to a 20 ml glass test tube
using a dispensing pipette, and 2.4 ml of urea solution and 2.4 ml of biuret reagent are added to it
from a burette. The contents of the test tube are thoroughly mixed, and the test tube is then kept
for 10 minutes in a water bath at a temperature of 40°C to form a stable coloration. After cooling,
the colored solution is colorimetrized on a photoelectric colorimeter or spectrophotometer at a
wavelength of 670 nm and a thickness of 1 cm. After measuring the optical density of the
colored protein solution, the amount of protein in the 0.2 ml aliquot used to prepare the colored
solution is determined using a calibration graph. To construct the calibration graph, colored
solutions with known protein concentrations are colorimetrized. The vertical axis shows the
optical density of colored solutions with a known protein concentration, and the horizontal axis
shows the amount of protein in mg contained in 0.2 ml of the protein solution used for staining.
A set of solutions with a known protein concentration is prepared in 10 ml measuring flasks, into
which 1.5, 2.5, 3.5, 4.5, 6, 8, and 10 ml of a standard protein solution with a protein
concentration of 4 mg/ml are added, respectively. The volume of the solution in the 10 ml
measuring flasks is brought to the mark with an alcohol solution of alkali, and the contents are
thoroughly mixed.

19. A mixture of proteins is given. Suggest methods that can be used to separate proteins. Specify
the sequence of obtaining fractions.

| protein | Molecular weight [ pI
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Cytochrome 13 370 10,65
Chemotrypsinogen 23 240 9,5

| Myoglobin 16 900 7,0

Answer plan: The optimal methods for separating proteins into fractions based on their
molecular weight and isoelectric point are electrophoresis and chromatography. Electrophoresis
of proteins is a method for separating a mixture of proteins into fractions or individual proteins
based on the movement of charged protein macromolecules of different molecular weights in a
stationary electric field. Electrophoresis of proteins is used both for analyzing the components of
a mixture of proteins and for obtaining homogeneous protein. The most common method of
electrophoretic protein analysis is electrophoresis of proteins in a polyacrylamide gel. 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. Determining the molecular
weight of the protein under study requires the gel to be calibrated for molecular weights. The gel
is calibrated relative to the molecular masses of marker proteins that are separated in parallel
with the sample under study. Mixtures of marker proteins are available in various mass ranges.
Calibration involves plotting the relative electrophoretic mobility (Rf) of each marker protein
against the decimal logarithm of its molecular mass. The sequence of proteins on the gel is
determined by running the gel in a buffer solution with a pH of 8.5.

protein Molecular weight pl 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 that of
chemotrypsinogen, so the proteins may not separate on the electrophoregram. Therefore, it is
preferable to use liquid chromatography. Chromatography is a physical and chemical method of
separating substances based on the distribution of components between two phases: the mobile
phase and the stationary phase. The stationary phase is usually a solid substance (sorbent) or a
liquid film deposited on a solid substance. The mobile phase is a liquid or gas that flows through
the stationary phase. In liquid chromatography, a solid-phase or liquid-phase medium is used to
separate proteins based on their biochemical properties, such as molecular weight, isoelectric
point, or hydrophobicity.

protein Molecular weight pl number from
the start line

Cytochrome 13 370 10,65 3

Chemotrypsinogen 23 240 9,5 1

Myoglobin 16 900 7,0 2

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

situational task

A number of severe kidney diseases are accompanied by edema caused by albuminuria. Why do
edema develop in albuminuria? To explain, indicate: A) the features of the amino acid
composition of albumin B) the functions of albumin

Answer plan: Albumin is one of the leading proteins in the human body, which is synthesized in
the liver tissue. It is used to transport various substances throughout the body, such as bilirubin,
penicillins, mercury, fat-containing hormones, and certain other hormones. In healthy
individuals, only a small amount of albumin is excreted in the urine, which does not have a
significant impact on liver function or overall health. However, when the amount of albumin in
the urine exceeds normal levels, it is referred to as albuminuria.

4. IlopsAoK NpoOBeIeHUSA M KPUTEPHH OLCHUBAHNUS NMPOMEKYTOYHOH aTTeCTAlHMH

4.1. ITopsaok NpoBeIeHUs MPOMEKYTOYHON aTTeCTAlluH

DK3aMeH COCTOMT U3 2- yacTel

1 wacmv — cmyoenm pewiaem mecmosvle 8ONPOCHI, BbIOPAHHbIE CHYUAUHBIM 00PA3OM.
[TponomxurensHOCTb — 40 Munym.

MaxkcuManbHOE KOTMYeCTBO OAIOB 3a BBINOJIHEHUE 3a1anust — 100 oannos

2 yacme — cmyoenm pewiaem CUmyayuoHHy0o 3a0ay).

MaxkcuMaabHOE KOTMYeCTBO OaJIOB 32 BBHIIIOJIHEHUE 33/1aHUs — OLIeHKa OT 2 710 5.

[IponomxurensHocTh — 40 MuHyT. OOI11€€ BpeMs BHINOIHEHUS paboThl — 2 yaca.

Oco0eHHOCTH MPOBEIEHUH MPOLIETYPhl OLICHUBAHUS PE3YJILTaTOB 00yUEHHSI MHBAJUAOB U
JUIl C OrPaHWYEHHBIMH BO3MOXKHOCTSIMHM 37I0pOBbSI 0003HaYeHbl B paboueil mporpamme
JTUCIUIIAHBL (MOYJIS).

JlononHuTEbHBIE MaTEPUAIIBl U 00OPY/IOBAHUE HE MPEAYCMOTPEHBI.

4.2. Kpurepuu olleHMBaHHUS NPOMEKYTOYHOM aTTECTALMHU 110 BH/IaM OLICHOYHBIX CPEACTB
4.2.1. Kpurepuu oneHUBaHUs TecTa

OreHka \ HeynosnerBopuren |YJIOBJ'IGTBOpI/ITeJ'I \Xopomo | OTIn4HO
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BbHO BHO

Habpannas Menee 60 60-70 71-81 81-100
cymMMa
6amtoB(%
BBITIOJTHEHHBIX

3a/1aHuil) (Max
—100)

4.2.2. Kpurepum olleHUBAHMS PellleHUs CUTYalMOHHBIX 3a71a4

1. OueHka «0TJIMYHO» CTaBUTCS, €CJIM OTBET HA BONPOCHI 33J1auy JAaH [IPaBUIIbHO;
o0bsCHEHHE X0/1a €€ pelIeHus TOAPOOHOE, TOCIEeA0BATEIBHOE, TPAMOTHOE, C TEOPETHUECKUMHU
000CHOBaHMAMH (B TOM YHCIIE U3 JIEKIIMOHHOTO Kypca). OTBEThI Ha JOMOJIHUTENIbHBIE BOIIPOCHI
BEPHBIE, YETKUE.

2. OueHKa «X0po1o0» CTaBUTCS, €CIIM OTBET HAa BOIPOCHI 3a/1a4 JaH IIPaBUIIbHO,

o0bsCHEHHE X0/1a €€ pelIeHus TOAPOOHOE, HO HEAOCTATOYHO JIOTUYHOE, C €TUHIYHBIMU
OLIMOKaMU B JI€TaJIAX, HEKOTOPBIMH 3aTPYJHEHUSIMH B TEOPETUUECKOM 000CHOBaHUM ); OTBETHI
Ha JIOTIOJIHUTENIBHBIE BOIIPOCHI BEPHBIE, HO HEAOCTATOUYHO YETKHE.

3. OneHka «yAoBJIeTBOPUTEIbHO» CTABUTCS, €CIIM OTBETHI HA BOIIPOCHI 331a4M JJaHBbI
NPaBUIBHO; OOBSCHEHHE XO/a €€ PEIICHUS] HEJJOCTATOYHO MOJTHOE, HEMOCIIEIOBATEIBHOE, C
omnoOKaMu, caadbIM TEOPETUYECKUM 000CHOBAaHUEM, B TOM YHCJIE JIEKIIMOHHBIM MAaTEPUATIOM.
OTBeThI Ha IOTIOJHUTENIbHBIE BOIIPOCHI HEIOCTATOYHO YETKHUE, C OUIMOKAMH B JIETalIsAX.

4. OLeHKa «HEYI0BJIETBOPUTEJIBbHO0» CTaBUTCS, €CJIM OTBETHI HAa BOIPOCHI 33]1aU JAHbI
HenpaBwibHO. OObsICHEHNE X0/1a €€ pellleHus JaHO YaCTUYHOE, HEMOCIEeI0BaTeNbHOE, C
rpyObIMH OmHOKamMH, 6€3 TeoOpeTUYECKOro 060cHoBaHU. OTBETHI Ha JJOMOJHUTEIbHbBIE BOIPOCHI
HE JaHbl.

Htorosas oneHka popMupyeTcs Kak cpeHee apu(pMeTHIecKoe OLIEHOK 3a TECT U pelleHHe
CUTYallMOHHOW 3aJ]a4H.

4.3. Pe3yabrarel NPOMEKYTOYHOH aTrecTaluM M YPOBHH CHOPMHPOBAHHOCTH
KOMITeTEeH U

Ypoenu cghopmuposarnnocmu komnemenyuii onpeoensemcs cieoyiouum 0opasom:

1. Boicokuil ypoBeHb C(HOPMHUPOBAHHOCTH KOMIIETEHILIMH COOTBETCTBYET OLIEHKE
OTINYHO:

- mpeAnonaraeT (GpopMHpOBaHHE KOMIIETEHIIMI Ha BBICOKOM YPOBHE, TOTOBHOCTH K
CaMOCTOSITENIbHON NpOo(eCCHOHANIBHOM /EITeIbHOCTH; BIIAJIC€T HAaBbIKAMU U MPHUEMaMH
BBITMIOJTHEHUSI MPAKTUYECKUX paboT; OOHAPYKMBAET YMEHUE CAMOCTOSTENIbHO CTaBUTh 3aJayH,
0000maTh M u3Nararb Marepuai, (OpMYIHMpOBaTh BBIBOABI;, INPH M3JI0KEHUH Marepuana
OCYUIIECTBIIIET MEXKIPEIMETHbIE CBSI3M; BIAJAEeT MOHATHUMHBIM ammaparoM U  YSICHHUI
B3aMMOCBS3b OCHOBHBIX IMOHSATUH TUCIHUIUIMHBI U UX 3HAUE€HUE JJIs1 IproOpeTeHus npodeccuu.

- GOpMHUPYIOTCS ~ HaBBIKM  HCIOJNb30BaHUA  (QyHIAMEHTAJIBHBIX  OHMOJIOTUYECKUX
npezcTaBieHuil B cepe mpodecCHOHANBHOM AeATENIbHOCTH ISl TOCTAHOBKH M PELICHUs HOBBIX
3az1a4

2. CpenHuii ypoBEHb COOTBETCTBYET OLIEHKE XOPOILO:

- popMupyeTrcs KOMIUIEKCHOE 3HaHUE (DYHJAMEHTAJIbHBIX OCHOB COBPEMEHHBIX
OMOXMMHUYECKHUX METO/I0B, puMeHseMbIx B KJIJ[, ocHOB OMOXMMHH, MOHUTOPHHTA OCHOBHBIX
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OMOXMMMUYECKHX TI0Ka3aTesel, IPUUMH U OCIEACTBUNA X U3MEHEHUI

- CryzneHT TBEepAO 3HAeT y4yeOHO-IIPOrpaMMHBIM MaTepuall, 'paMOTHO U IO CYIIECTBY
U3JIaraeT €ro; B OTBETE HA BOIPOC HE JOINYCKAeT CYIIECTBEHHBIX HETOYHOCTEHM; MOXKET
IPaBUIbHO MPUMEHUTh TEOPETHUUECKUE IOJIOKEHUS U Bia/leeT HEOOXOAUMBIMU HaBBIKAMM IPU
BBITNIOJTHCHUH NTPAKTUYECKUX 3a/1a4.

3. ba30BbIi1 ypOBEHb COOTBETCTBYET OLICHKE YAOBIETBOPUTEIIBHO:

- mpeanonaraer GopMuUpoBaHUE KOMIIETEHLIMH Ha HAYaJbHOM YpPOBHE: 3HAHUE OCHOBHBIX
TTOJI0>KEHUM COBpeMeHHOﬁ DKOJIOTHHU U TII00AIBHBIX DKOJIOTHIECKUX HpOGJICM;

- CryneHT yCcBOMJ TOJBKO OCHOBHOM Marepuasg, HO HE 3HAET OTIENIbHBIX
JeTaneH,

JOMYCKAaeT HETOYHOCTH, HE JOCTAaTOYHO TPABWIBHBIE (OPMYIHPOBKH, HapyIIaeT

MMOCJICAOBATCIILHOCTE B M3JIOKCHHWU Marcpuaia W HCIBITBIBACT 3aTPyAHCHHA B BBIIIOJIHCHUU
MMPAaKTHYCCKUX 3a,I[aHPII>i. OTBeT oTIIMYaeTcs HU3KUM YPOBHEM CaMOCTOATCIIbHOCTH.

4. Husknii ypoBeHb COOTBETCTBYET OLICHKE HEYIOBJIETBOPUTEIBHO.
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