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1. Henu u 3a1a4u yueOHOH TUCHHUILIMHBI (MOYJasl, npakTuku, [HA).

Heap AucoMIIMHBI: cHOPMUPOBATH 3HAHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX IMPOTEKa-
HUSI META0OJIMYECKHUX MPOIIECCOB, ONPENEIISAIONINX COCTOSHHUE 310POBbs M a/IallTAllH YeIOBeKa
Ha MOJICKYJIIPHOM, KJIETOYHOM U OPTaHHOM YPOBHE IIEJIOCTHOT'O OPraHM3Ma U yMEHHE MpHMe-
HATb TOJyYCHHBIC 3HAHUS NP PELICHUH KIMHUYECKUX 3a/1a4.

3agaumn AMCUMNJIMHBI:

- U3y4YeHHE M NMPHOOpETEeHHE 3HAHUH O XMMUYECKOW MPUPOAE BEIIECTB, BXOAALIUX B CO-
CTaB JKUBBIX OPTaHU3MOB, X IPEBPALICHUAX, CBSI3U 3TUX MPEBPAIICHUH C IEATEIBHOCTHIO Opra-
HOB ¥ TKaHEH, peTyJIsiiuy MEeTa0O0IMYECKUX MPOIIECCOB M MOCIEACTBUAX UX HAPYIICHNUS;

- hopMHpOBaHNE YMEHHUI TOJIB30BATHCS Ja00pAaTOPHBIM 000PYJOBAHUEM U PEaKTUBAMH C
COOJTIOIGHNEM TIPaBUJI TEXHUKH 0€30MaCHOCTH, aHATM3UPOBATh IOJyYCHHBIC JaHHBIE PE3yNbTa-
TOB OMOXMMHUYECKHX HCCIECIOBAHUN M MCIOJIH30BAThH MOIYUYECHHBIC 3HAHUS JJI1 OOBSICHEHHS Xa-
pakTepa BOSHUKAIOIIUX B OPraHU3Me YeJIOBEKa M3MEHEHHUH U JMarHOCTUKH 3a00JIeBaHHS;

- (hopMupoBaHNEe HABHIKOB aHAIMTHYECKOW paboThl ¢ nHpopManuei (yaeOHOH, HaydHOH,
HOPMaTHBHO-CIIPAaBOYHOM JTMTEPATYpOW M JPYTUMH MCTOYHHKAMH), ¢ HHPOPMAITMOHHBIMH TEX-
HOJIOTHSIMH, IMarHOCTHYECKHUMHU METOAAMHU MCCIIETOBAaHHSIMHU.

2. Mecro aucuunauubl (Moayasi, npaktuku, ['HMA) B crpykrype OIIOII mno
HANPaBJIEHUIO MOATOTOBKH (CIENNAJIBLHOCTH).

Jucuunnuza «brnoxumus» BXoauT B nepeueHb 06a3oBoit yactu OITOII moaroroBku cneuu-

anucToB 1o crenuanbHocTH 31.05.01 JleueOHoe A€o (¢ 37eMeHTaMy aHTJIMMCKOTO SI3bIKA).

OcHOBHbIE 3HaHMSI, HEOOXOIUMBIE JUISI U3YYEHUS TUCHUILINHBL «bruoxumusy, Gopmupy-
I0TCS NPU W3YYEHUH MATEMaTUYEeCKUX M €CTECTBEHHO-HAY4YHBIX JUCHMIUIMH ((pu3uka, MaTema-
TUKa, XUMUs, OMOJOIUs, aHATOMHUS, TUCTOJOIHs, SMOPHUOJIOTHUS, IIUTOJIOTHS, HOpMalIbHas (u-
3UOJIOTHS).

JucuuruimHa «broXumusy sBiseTcs MpeaecTBYOmeEe Al n3ydyeHust AMCUUIUINH: Ha-
TO(PU3NOJIOTHSI, KIIMHUYeCKas TaTo(u3noaorus; GapMaKosorus; MUKpOOHOIOT s, BUPYCOJIOTHS;
UMMYHOJIOTHSI; TPO(heCCHOHAbHBIE TUCIUITIINHBI.

3. IlepeyeHb NJIAHUPYEMBIX Pe3yJabTATOB OOy4YeHHUS] MO AUCHHUILVIMHE (MOAYJIIO,
npaktuke, I'MA), CcOOTHeCeHHBIX ¢ IUIAHHPYEMBIMH Ppe3yJbTATAMH  OCBOCHHUS
o0pa3oBaTe/IbHOM IPOrPaMMBblI.

I[Inanupyemsble  pe3yJbTaTbl OCBOGHHMSI 00pa3oBaTelbHOW NpPOrpaMmbl  —
KOMIIETEHIINH 00y4a0IINXCH, YCTAHOBJICHHbIE 00pa30BaTe/IbHbIM CTAHAAPTOM:

OIIK-1 TOTOBHOCTH pemiaTh CTaHAAPTHHIE 3a7a4d MPOGECCHOHATHHOU IEATETHLHOCTH C
UCTOJIb30BaHUEM HMH(OPMAIIMOHHBIX, OMOIMOrpadUIecKnx pecypcoB, MEIUKO-OMOIOTHUECKON
TEPMHUHOJIOTHH, WH(OPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUN M Y4E€TOM OCHOBHBIX Tpe-
OoBaHui HH(HOPMAITMOHHON O6€30MaCHOCTH;

OIIK-7 — roToBHOCTb K HCHOJb30BAaHUIO OCHOBHBIX (PU3MKO-XMMHUYECKHX, MaTeMaTHye-
CKUX U MHBIX €CTECTBEHHO-HAYYHBIX MOHSATHH M METOAOB MpPHU pPEUIeHUH MPOQecCHOHATBHBIX
3az1ayg;

OIIK-9 — cnocoOHOCTh K OIleHKEe MOP(PODYHKIIMOHATBHBIX, (PU3HOTOTHYECKHX COCTOSTHUN
Y TIATOJIOTMYECKHX MPOIIECCOB B OpraHU3Me UeIoBeKa JIIsl pelieHust MpodeccuoHaIbHbIX 3a/1aY;

[1K-5 - roTOoBHOCTH K COOpY M aHANM3Y Kano0 MalMeHTa, JAHHBIX €ro aHaMHe3a, Pe3yib-
TaTOB OCMOTpA, J1a00PaTOPHBIX, HHCTPYMEHTAJIBHBIX, TATOJIOTOAHATOMUYECKUX U HWHBIX HCCIIe-
JIOBaHUH B LEJSIX PACHO3HABAHUS COCTOSHUS WM YCTAHOBJICHUS (paKTa HAIWYHS WM OTCYT-
CTBHSI 3a00JI€BaHHU.

IInanupyemble pe3yabTaThl 00y4eHHs 110 AUCHMILIMHE - 3HAHUS, YMEHUS] H HABBIKH
U (WJIH) ONBIT JeATEJbHOCTH, XapaKTepPU3yilue 3Tanbl (POPMHUPOBAHUS KOMIIETEHUHHA U



ol0ecneynBamlue AOCTHKeHUE IUVIAHMPYEMBIX Pe3yJbTATOB OCBOEHHUsI 00pa3oBaTebHOI
NpOrpaMmsl.

B pesynbrare u3ydeHus AMCUUIUIMHBI 00yYarOIIUNACS TOJIKEH:

3HATh:

- IpaBmJIa pabOThI U TEXHUKU OE30MACHOCTH B XUMHUYECKHX Ja00paTOpHsIX, C peaKTUBAMH,
npubopamu, )KUBOTHBIMH;

- CTpOeHHE U OMOXMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OMOJIOTHYECKU BAXKHBIX CO-
€/IMHEHM: OeNIKOB, HYKJIIEMHOBBIX KUCIIOT, YIJIEBOOB, JIMIIUI0B, BATAMHHOB,;

- OCHOBHBIE META0OIMYECKUE MYTH UX MpPEeBpaLICHUS; (ePMEHTATUBHBIN KaTaJIN3; OCHOBBI
OMOdHEPIETUKY,

- pOJIb KJIETOYHBIX MEMOpaH M WX TPAHCIIOPTHBIX CHCTEM B OOMEHE BEIIECTB B OPraHU3MeE
YeJI0BEKa;

- XHMHUKO-OMOJOTMYECKYIO0 CYIIHOCTH IPOLECCOB, MPOUCXOAAIINX Ha MOJICKYJISIPHOM M
KJIETOYHOM YPOBHSX B OpraHM3Me YeJIOBEKa;

- OCHOBHBIC MEXaHU3MBbI PETYISIIUN META0OJMUECKUX MpPEBpALICHUN OENKOB, HYKJIEHHO-
BBIX KHCIIOT, YIJIEBOJIOB, JIUIIUOB;

- IMAarHOCTUYECKH 3HAYMMBIC MOKA3aTeNN OMOJIOTUYECKUX KHUIKOCTEH (TIa3Mbl KPOBH U
MOYH) y 3/I0POBOT'O YEJIOBEKA.

yMeThb:

- MI0JIb30BaThCs y4eOHOH, HayyHOH, HaAy4YHO-IIOMYJIAPHOM JInTepaTypoil, ceTbto MHTEpHET
I TIPO(EeCCHOHANBHON AEATeNbHOCTH, Tab0paTOPHBIM 000pynoBaHueM ((pHU3HUECKUM, XUMU-
YECKUM, OMOJIOTHYECKUM);

- MIPaBUJILHO OLIEHUBATh COBPEMEHHBIE TEOPETUYECKHE KOHIIETIINU B OMOJIOTHYECKON XU-
MHH, MOJICKYJISIPHOW OMOJIOTUU U KIIMHUYECKOW OMOXUMUH;

- IPOBOJIUTH CTATHCTUYECKYIO 00paOOTKY MOTyYEHHBIX JaHHBIX;

- HCIIOJIb30BaTh 3HAHUSA JJIs aHAJIM3a CYLITHOCTH OOILIENaTONOTHYECKUX MPOLIECCOB U MeXa-
HU3Ma JICHCTBHS JIEKAPCTBEHHBIX TPENapaToB;

- IPUMEHSATH MOJYyYEHHbIE 3HAHUS MPU U3YYCHUH MOCIEIYIOUINX MEIUKO-OMOIOrHUeCKUX
KJIMHWYECKUX JUCIUILINH, B JaJbHEHUIIEM — B JIe4eOHO-TTPO(UITAKTUIECKOMN 1A TEIbHOCTH.

- UHTEPIIPETUPOBATh Pe3yabTaThl HauboJee pacpoCTPaHEHHBIX METO/10B J1a00PaTOPHOM U
(GYHKIMOHATHHON TUArHOCTUKH, TEPMOMETPHH ISl BBISIBICHUS MATOJOTHYECKUX TPOILIECCOB B
OpraHax M cHUcTeMax 4eJOBeKa;

BJIa/I€Th:

- 0a30BBIMH TEXHOJOTMSAMHU MpeoOpa3oBaHus MHPOPMALMU: TEKCTOBbIE, TaOIUYHBIE pe-
JAKTOPbI; TEXHUKOM paboThl B ceTH MHTepHET J1sl MpoecCUOHANbHOM eI TENbHOCTH;

- mpueMamu paboThl ¢ MEIMKO-TEXHUYECKOH anmaparypou;

- ME/IMKO-aHATOMUYECKHM TTOHATHUIHBIM aIapaToM;

- METOZaMHU OLIEHKH HOPMATUBHBIX BO3PACTHBIX OMOXMMHUYECKUX MOKa3aTesei;

- HaBBIKAMU TIOCTAaHOBKH IPEIBAPUTEIILHOTO JUAarHO3a Ha OCHOBAHWH PE3yJIbTaTOB JIa00-
pPaTOPHOTO U MHCTPYMEHTAIBHOTO 00CIIEI0BaHMUS.

4. O0bem aucHUILIMHBI (MoayJsi, mpakTuku, I'HA) m Buabl y4uyeOHOH padoThI.
O0mast Tpy10eMKOCTb M CIHHUILIHMHBI

4.1. O0beM AMCUMIIMHBI M BUbI Y4eOHOI padoThl 10 04HOM (popMe 00yUeHUs.

O6ulasi TPY10eMKOCTh AUCHUILIMHBI cOCTaBJIsieT 5 3avyeTHbIX equnni (180 yacos).

N Bcero CemecTpsl
Bun yueOHo# padoThI YACOR 3 Z
KoHTakTHBIE Yachl (Bcero) 119,6/3,32 51,25/1,43 | 68,35/1,89
B Tom unce:




Jlexrmnm (JI) 34/0,94 17/0,47 17/0,47
[Ipaktuueckue 3austus (I113) - - -
Cemunapsl (C) - - -
Jlabopatopusie pabots (JIP) 85/2,35 34/0,94 51/1,41
KonrtakTHas padora B nepuon arrectaiuu (KPAT) 0,35/0,01 - 0,35/0,01
CamocTosTenpHas paboTa Mo PyKOBOIACTBOM TIpe-

nogasaresst (CPIT) 0,25/0,01 0,25/0,01 -
CamocrositesbHas padora (CP) (Bcero) 33,75/0,93 20,75/0,57 13/0,36
B ToMm uncie:

PacuetHo-rpaduueckne paboTsl - - -
Pedepar - - -
Jlpyeue 6uovr CP (eciu npedycmampuearomes, npu-

sooumcs nepeyerv 6udog CP)

1. CocraBiieHue IUTaHA-KOHCIIEKTa, paboTa C J0-

MIOJTHUTEIIBHOM JTUTEPaTypOit 33,75/0,93 20,75/0,57 13/0,36
KypcoBoii mpoexT (pabota) - - -
Kountpous (Bcero) 26,65/0,75 - 26,65/0,75
dopma NpOMEKYTOUHON aTTECTALIUN:

(3auer, IK3aMeH) IK3aMeH 3a4er IK3aMeH
O01asi TPYA0eMKOCTh (Yachl/ 3.e.) 180/5 72/2 108/3

4.2. O0beM IMCUMIIIMHBI M BU/bI Y4eOHOI padoThl 0 32049HOI opMe 00yueHHs .

3aounas popma o6yuyenus GI'OC BO 1o criennanbHOCTH HE IPEAYCMOTpEHa

5. CTtpykTypa u coaep:kaHue TUCHUIIMHBI

5.1. CTpyKTypa IMCHUILTHHBI 1JIs1 04HOH (pOopMBI 00yUeHH .

Buabl yuedHoii padoThl, BKiaW04Yasg | PopMbl TeKy-
CaMOCTOSITEIbHYIO pa0oTy U TPYAO- | 1Iero KOH-
S €MKOCTh TpoJIs
o (B yacax) yCIeBaeMoCTH
e % (no neoenam
. /;I Pa3nes1 AUCHUIIMHBI : 2 cemecmpa)
= on > = ®opma npo-
= = = § E = & | mexyTouHoii
) =~ @) \4
en O 2 | Y| 3 aTTecTalUH
= (no cemecm-
pam)
3 cemecTp
1. |Section 1. Introduction 1 1 2 - 10,05 1 |Omnpoc, xomio-
in biochemistry. KBHYM.
2. |Section 2. Enzymology| 2-6 5 10 - 10,05 6 |Ompoc, xomto-
and biological oxida- KBHUYM.
tion.
3. [Section 3. Bioche-| 7-10 4 8 - 10,05 5 |Ompoc, komio-
mistry of carbohydrates. KBHYM.
4. |Section 4. Biochemistry| 11-14 4 8 - 10,05 5 |Ompoc, xomio-
of lipids. KBHYM.
5. |Section 5. Biochemistry| 15-17 | 3 6 - 10,05 3,75 |Ompoc, komo-
of nutrition. KBHYM.




6. |[Ipomexyrounas art-| [lo pac- - 3auer B yCTHOI

TecTauus nuca- (popme
HHIO
Hroro 3 cemectp 17 | 34 - 10,25 - 20,75
4 cemecTp

6. |Section 6. Biochemistry| 1-4 4 12 - - - 3 |Omnpoc, xomio-
of proteins and amino KBHYM.
acids.

7. |Section 7. Biochemistry| 5-8 4 12 - - - 3 |Ompoc, komio-
of nucleoproteins and KBUYM.
nucleic acids.

8. |[Section 8. Biochemistry| 9-12 4 12 - - - 3 |Ompoc, xomio-
of hormones. KBHUYM.

9. |Section 9. Biochemistry| 13-17 5 15 - - - 4 |Ompoc, KouIo-
of tissues and physio- KBHYM.
logical functions.

10. |[IpomexyTounass at-| [lo pac- | - - |1035| - [26,65| - |Dx3amen B
TecTauus nuca- ycTHO# opme

HUIO
11. |MrToro 4 cemecTp 17 | 51 | 0,35 | - |26,65| 13
12. |Bcero 34 | 85 |0,350,25|26,65|33,75

5.2. CTpykTypa AUCHUNIMHBI 1JIsl 3204HOI (popMBbI 00yUeHUsI

3aounas popma o6yuenuss PI'OC BO no crennanbHOCTH HE MPEAYCMOTpEHa




5.3. Conep:xanue pa3iesioB THCUUIIMHBI (MoayJsi, npakTuku, MA) «buoxummus», o0pazoBare/ibHbIe TEXHOJIOTUH

JleKUMOHHBIN KYypC

Ne | HaumenoBanue tembl | Tpymoem- Conep:xkanue dopmupye- Pe3yabTaTnl ocBOCHUS Oopa3zoBa-
n/n AUCHUITJIMHBI KOCTb (qa- MbI€ KOMIIC- (3HaTL, YMETD, B.]'IaL[eTL) TEJIbHbIC
cbl/3.e/1.) TEeHINH TEXHOJIOTHU
(0]0]0)
1 2 3 4 5 6 7
3 cemecTp
1. |Section 1. Introduction 1/0,03 Introduction to biochemistry. History of| OIIK - 1,7,9; |3HaTh: npaBwia padoTsl U Tex-| Crnaiin-
in biochemistry. biochemistry. Protein concentration in the ITK-5. HUKH 0€30MacHOCTH B (u3nye-|  JIEKIHS

human body. Functions of proteins.
Chemical composition of proteins.
Structure and classifications of proteogenic
amino acids. Physical and chemical
properties of amino acids. Peptides.
Functions of proteins. Classification of
proteins. Structure of proteins. Primary
structure. Secondary structure. Tertiary
structure. Quaternary structure. Folding of
proteins. Molecular chaperones. Prions.
Denaturation. Physico-chemical properties
of proteins. Structure and classifications of
complex (conjugated) proteins. Structure
and functions of glycoproteins. Structure
and functions of lipoproteins. Structure
and functions of  phosphoproteins.
Structure and functions of metalloproteins.
Structure and functions of nucleoproteins.
Structure and functions DNA. Structure
and functions RNA. Peculiarities of
mRNA structure. Peculiarities of tRNA

CKMX, XUMHYECKUX U OHOJIOTH-
YEeCKHUX JIabopaTopusX, ¢ peak-
TUBAMH, TpUOOpaMH, KUBOT-
HBIMHU; XUMHKO-OMOJIOTHYECKYIO
CYLIHOCTh IPOIIECCOB, IPOUC-
XOJSIIMX B XMBOM OpPTraHU3MeE
Ha MOJIEKYJSIPHOM, KJIETOYHOM,
TKaHEBOM M OPTaHHOM YpPOBHSIX;
KJacCUpUKaU0 U (QU3UKO-
XMMHUYECKHE CBOMCTBa IMPOTEH-
HOTCHHBIX aMHWHOKHCIIOT, KJjac-
cU(UKaIMIO OEJIKOB: MPOCThIE U
CIIOXHbIE, TTI00ysipHbIe U (HUb-
pWUISIpHBIE, MOHOMEpHBIE U
OJINTOMEPHBIE; ¢buzuKo-
XMMHUYECKHE CBOWCTBa OENIKOB:
pPacTBOPUMOCT®, MOHM3aINS,
THJIpaTalys, OCaXJEHHE; ypPOB-
HHA CTPYKTYpHOM OpraHU3aluH
O€NKOB: MEPBUYHYIO, BTOpPHY-
HYI0, HAJBTOPUYHYIO, TpPETHY-




structure. Structure and functions of

hemoproteins. Hemoglobin.
Chromoproteins.

Myoglobin.

HYI0 M YETBEPTUUHYIO CTPYKTY-
pBl,  JOMEHBI,  CYOJOMEHBI,

HAJMOJICKYJISIPHBIE CTPYKTYPBHI;
CBSI3H, MOJIEP>KUBAIOIINE
CTPYKTYpBI Oelka: aucysbQu-
Hble, HOHHBIC, BOJOPOJHBIC,
ruapodoOHbIE; B3aNMOCBS3b
CTPYKTYPHI U (YHKIIWH; JCHATY-
paluio U peHarypanuio; (yHk-
uu OEJKOB: CTPYKTYpHYIO, Ka-
TATUTUYECKYIO, TPAHCIIOPTHYIO,
PELENTOPHYIO, PETrYISATOPHYIO,
3alIUTHYI0,  COKPaTUTEIbHYIO;
CBOMCTBAa TPOCTHIX OEIKOB; T'H-
CTOHBI, aNbOYMHHBI; CTPYKTYp-
Hble O€JKu: TyOYyJIMHBI, KepaTH-
HBI, KOJIJIareH, DSJacTHH; MHUO-
mobun u remornobudH. Kown-
dopMallMOHHbIE M3MEHEHUs |
KOOTIEpaTUBHBIE B3auMOJIeH-
CTBUSI CYOBEIUHUI[ TeMOTJI00u-
Ha.

yMeTh: I0JIb30BaThCcs y4eOHOM,
HAay4YHOH, HAy4YHO-TOIIYJISIPHOU
JIUTEPATYpou, ceTbio MHTepHeT
st ipoeccHoHanbHON  1es-
TEJIbHOCTH; TMOJIb30BaThcsl J1a00-
PaTOPHBIM 00opynoBaHHEM
(pusnyeckuM, XUMHUYECKUM H
OMOJIOTHYECKUM); HMHTEPIPETHU-
poBaTh pe3ynpTaThl Hamboiee
pactpocTpaHeHHBIX ~ METOJIOB
71a00paTOpHO M (PYHKIMOHAIb-




HOHM JMAarHOCTHKH, TEPMOMET-
pUM 7S BBIABICHHS MATOJIOTHU-
YEeCKHUX IPOLECCOB B OpraHax u
crcTeMax 4eJoBeKa.

BJaJeTb: 0a30BBIMM TEXHOJIO-
THsIMHA TIpeoOpazoBaHust HHPOP-
Malluy: TEKCTOBbIE, TaOIMYHbIE
PEeNaKTOphl; TEXHUKOW paboTHI B
cetu MHrepHer ans mpodeccu-
OHAJBHOM NEATETHLHOCTH; IpHE-
MaMM  paboOTBl €  MEIHKO-
TEXHUYECKOHN amnmaparypou; me-
JTMKO-aHATOMHUYECKUM MIOHS-
TUWHBIM aNmapaTroM; METOJaMH
OLIEHKH HOPMATUBHBIX BO3pacT-
HBIX OMOXMMHUYECKHX TOKa3are-
Jei; HaBbIKAMU IOCTaHOBKHU
IpeIBapUTEIIFHOTO JHarHo3a Ha
OCHOBAHHHU pPe3yJbTAaTOB J1a0bo-
paTopHOTO M HWHCTPYMEHTAJIb-
HOro 00CJIeZIOBaHUsI.

Section 2. Enzymology
and biological oxida-
tion.

5/0,14

Enzymes, definition. Classification and
nomenclature of enzymes. Common and
distinct features in enzymes and nonen-
zymic catalysts. Structural and functional
organization of enzymes. Cofactors and
their role in enzyme function. Process of
enzyme catalysis, definition. Specificity of
enzyme action. Kinetics of enzymic reac-
tions. Dependence of reaction rate on pH
of medium. Dependence of enzymic reac-
tion rate on temperature. Estimation of en-
zymic activity: methods and units. Units

OIIK - 1,7,9;
IK-5.

3HaTh: NIpaBWiIa pabOThl U TeX-
HUKU 0€30MacHOCTH B (u3nye-
CKMX, XUMHUYECKUX U OHOJIOTH-
YeCKUX J1TabopaTopHsX, ¢ peak-
TUBAMH, TpPHUOOpPaMH, KUBOT-
HBIMHU; XUMHKO-OMOJIOTHYECKYIO
CYIIIHOCTH TIPOIECCOB, TIPOHC-
XOJIIMX B XMBOM OpPraHU3MeE
Ha MOJICKYJIIPHOM, KJIETOYHOM,
TKaHEBOM M OPTaHHOM YpPOBHSIX;
CTpOEHHUE, KJ1acCU(UKALINIO
¢yHKkuMu  (EepMEHTOB; Mexa-

Craiin-
JIEKLINS




of enzyme activity. Regulation of enzyme
activity. Multiple molecular forms of en-
zymes. Multienzyme systems. Immobi-
lized enzymes. Practical utility of en-
zymes. Introduction to metabolism. Energy
metabolism. Citric acid cycle (Krebs cy-
cle). Tissue respiration. Oxidative phos-
phorylation. Regulation of oxidative phos-
phorylation.

HU3MBI KaTaju3a; 3aBUCHMOCTD
aKTUBHOCTH (DEPMEHTOB OT TE€M-
nepatypsl u pH cpensl; enunu-
bl aKTHUBHOCTH (PEPMEHTOB,;
crenuuaHOCTh nehcTBUs dep-
MEHTOB; KHHETUKY (epMeHTa-
TUBHBIX peakuui; Meramiodep-
MEHTBI U (PEPMEHTHI aKTHBHPY-
eMble MeTallaMH; KO(aKTOPhI U
KO(EpMEHTbI, HHTUOMpPOBAaHUE
aKTUBHOCTH (EpMEHTOB: o0Opa-
TUMOE, HEOOpaTUMOE, KOHKY-
PEHTHOE, HEKOHKYpPEHTHOE; pe-
TyJSIIAI0 CKOPOCTEH CHHTE3a U
pacnazna pepMeHTOB; UHAYKIIHIO
U pernpeccHro cuHTe3a (pepmeH-
TOB; KOMMapTMeHTauwo dep-
MEHTOB; aJUIOCTEPHUYECKYIO pe-
T'YJISLNI0; WHTUOMPOBAaHUE IO
IPUHLINIY OOpaTHOH CBSA3H; KO-

BaJICHTHYIO MoauUKaIIIO
dbepMeHTOB: OTpaHUYEHHBIN
pOTEO0JIN3 npoepMeHTOB,

dbochopunupoBanue u nedoc-
dopunupoBanue; Kiaccupuka-
M0 U HOMEHKIJIaTypy (epMeH-
TOB; M30(EPMEHTHI, OpraHocIe-
uupuyeckue (HEepMEeHTHI, IH3U-
MOJMarHOCTUKY M SH3UMOTEpa-
M1o; OENKOBbIE HHTUOUTOPHI
(depMeHTOB; MHTUOUTOPHI (ep-
MEHTOB KaK JIEKapCTBEHHBIC
npenapaTthl;  HacleJICTBEHHbIE




SH3UMONATHH; OOMEH C OKpY-
JKaUIEd Cpelou; InepeBapuBa-
HUE OCHOBHBIX TIHIIEBBIX Be-
niectB (KHpPOB, OCITKOB W yTJie-
BOJIOB); MeTaboIM3M: aHaboIu-
YeCKHe, KaTaOOoJIMYeCKHe U aM-
dbubonMueckre peakIuu; CIie-
upuIecKue U o0IuMe MyTH Ka-
Tab0JIM3Ma; OKUCIUTEIHHOE Jie-
KapOOKCHIIMPOBAHUE MTUPOBHHO-
IpagHOi KHUCJIOTHI: CTPOEHUE
MUPYBATACTUAPOTCHA3HOTO KO-
Mmiiekca (pepMeHTB U KOdep-
MEHTBI); IHKJI JIMMOHHOW KHC-
notel (mukin Kpebca): mocneno-
BaTCJIBHOCTh PEAKIMA M Xapak-
TepucTUKa (PepMEHTOB; peaKIus
cybctpatHoro (ochopunupona-
HUS B LIUKIJIE IMMOHHOW KHCIO-
Thl, MaKpPOIPTHUECKUE COCIH-
HEHU; DHEPreTHYeCKyl0 W Iia-
CTUYECKYI0  (YHKIIMH  ITUKJIA
Kpebca; perynanuio akTHUBHO-
CTH TMHPYBATICTHIPOTCHAZHOTO
KOMIUIEKCa M IUKIA JTHUMOHHOM
kucioTel; Knaccudukaiuo ok-
CUIOPEIYKTa3: OKCHAa3bl, [e-
THJIPOTEHA3HI, TIEPOKCHIA3bI,
OKHUTEHAa3bl; MUTOXOH/IPHATIbHBIC
W MHKPOCOMaJbHBIC MOHOOKCH-
TeHa3bl: CTPOCHHUE W OMOIOTHYe-
CKYIO pOJIb; OPTaHW3alUI0 JIbl-
XaTeJIbHOW LENH MUTOXOHJPHUNA:




MyJIbTHU(EPMEHTHBIE KOMILIEK-
CBbl, TIEPEHOCUYUKH 3JIEKTPOHOB,
XEMHOCMOTHYECKYIO  TEOPUIO;
o0pa3oBaHHE ¥ WCIIOIH30BAHUE
IEKTPOXUMHUYECKOTO MOTEHIH-
ana (ApH+); mporonnyro ATO-
a3y M TPAHCIOPTHBIE CHUCTEMBI
MHUTOXOH/IPHI; OKUCIUTEIbHOE
dochopmmpoBanre, KoIPu-
nueHT P/O; npIxaTelbHBIH KOH-
TPOJIb;, WHTUOUTOPHI JBIXATEIb-
HOW Lenu W pPa3o0IuTenu ¢
OKHCITUTEIBHBIM  (ochoprim-
pOBaHUEM; HPHEPreTUUecKuil 00-
MEH ¥ TeIUIONPOAYKIHUIO; BHE-
MHUTOXOH/IPHAJILHOE OKHCIIEHUE,;
aKTUBHbIE (HOPMBI KHCIOPOJA:
o0pa3oBaHue, TOKCUYECKOE JeH-
CTBHE; TIEPEKHCHOE OKHCIICHUE
MeMOpaHHBIX JIUIHJIOB; MeXa-
HU3MBI 3aIIUTHl OT TOKCHYECKO-
ro JeHCTBUS KUCIOPOJa; TPOOK-
CHIAQHTBl W  AHTHOKCHJIAHTHI,
OaktepuuuaHoe JeiictBue (da-
TOIUTHPYIOUINX JICHKOIIUTOB.

yMeTh: IOJIb30BaThCca y4eOHOM,
Hay4YHOW, HAy4YHO-TIOMYJISIPHOU
JIUTEPATYpou, ceTbio MHTepHeT
st ipoeccHoHanbHON  1es-
TEJIbHOCTH; TMOJIb30BaThcs J1a00-
paTOpHBIM o0opynoBaHEM
(pusmueckuMm, XUMHYECKUM U
OMOJIOTHYECKUM); HMHTEPIPETHU-




poBaTh pe3ynbTaThl Hauboiee
pacipoCTpaHEHHBIX  METOJIOB
nabopaTopHON U (YHKITMOHATb-
HOM JIMarHOCTUKH, TEPMOMET-
puU Ui BBISIBICHUS MATOJIOTH-
YECKUX TPOIECCOB B OpraHax u
CHUCTEMaXx 4eJIOBeKa.

BJIa/eTh: 0a30BBIMH TEXHOJIO-
russMHA TIpeoOpa3oBanus uHOOP-
MaIii: TEKCTOBBIC, TAOIMYHBIC
pPEeNaKTOPbl; TEXHUKOM paboThHI B
cetu MuTepHer s npodeccu-
OHANILHOM JIESATEILHOCTH; TpHUe-
MaMu  paboTbl C  MEIUKO-
TEXHUUYECKOH ammaparypoii; me-
JTNKO-aHATOMHYECKHM MTOHSI-
TUWHBIM anmapaToM; METOJaMHU
OIICHKH HOPMATHBHBIX BO3PacCT-
HBIX OMOXMMHYECKUX MOKa3aTe-
Je; HaBBIKAMH TOCTAaHOBKHU
MpeIBapUTEeNLHOTO JAMarHo3a Ha
OCHOBaHWHU pe3yJIbTaToOB Jabo-
pPaTOpHOTO W HWHCTPYMEHTAIb-
HOT'0 00CJIEZIOBAHHUS.

Section
mistry
drates.

3.

of

Bioche-
carbohy-

4/0,11

Carbohydrates: definition, classification,
functions. Glycolysis. Various monosac-
charides are involved into glycolysis. Fate
of pyruvate. Oxidative decarboxylation of
pyruvate. Shuttle mechanisms of electron
transfer from the cytoplasmic reduced
NAD into the mitochondria. Pentose phos-
phate pathway. Glucose catabolism in the
pathway of glucuronic acid synthesis. Glu-

OIIK - 1,7,9;
[K-5.

3HATh: MpaBWJIa PabOTHI U TeX-
HUKU Oe3omacHOCTH B (pu3mye-
CKUX, XMMHYECKHX M OHOJIOTH-
YeCKHX JabopaTopusx, C peak-
TUBaMH, TpuOOpaMu, >KHUBOT-
HBIMU; XUMHUKO-OHOJIOTHUECKYIO
CYLIHOCTh IIPOLIECCOB, IIPOMC-
XOISIIUX B JKABOM OpTaHU3ME
Ha MOJIEKYJSIPHOM, KIJIETOYHOM,

Craiin-
JIEKIAS




coneogenesis. Cori cycle. Glycogen me-
tabolism. Glycogen synthesis (glycogene-
sis). Glycogen cleavage (glycogenolysis).
Regulation of the glycogen metabolism.
Pathology of carbohydrate metabolism.

TKAaHEBOM U OPT'aHHOM YPOBHSIX;
CTPOCHHE OCHOBHBIX  MOHO-,
OJIUTO- M TOJHCAaXapuaoB; 00-
ne nyTd oOMEHa TJIFOKO3bI B
KJIETKE; CUHTE3 U pacraj TJIuKo-
TeHa; MEXaHU3M  BETBJICHUSA
[JIMKOT€Ha; KOBAJIIEHTHYIO MO-
TUQPUKALNNS U AJUIOCTEPUICCKYIO
perynsauuio raukorendocdopu-
Ja3bl U TIIMKOTEHCHHTA3bl, Me-
XaHU3M CHUHXPOHM3AIMH  MBbI-
IIEYHOTO COKPAIEHUS M TIIHKO-
TeHOJIN3a; TIUKOTEHO3bl; TJIUKO-
JH3: TIOCIIEJOBATEIBHOCTh PEaK-
UH; TIUKOJIUTUYECKYIO OKCH-
JIOPETYKIIHIO; cyOcTpaTHOE
dochopunupoBanue; KIOYEBbIE
peaxkuu TIIOKOHEOTeHe3a; all-
JOCTEPUYECKYIO perymsaIuo
(EepMEeHTOB TJIMKOJIN3a U TJIIO-
KOHeoreHesa; poiib (hpyKkTo30-
2,6-6ucdocdara; peakmuu TeH-
To30(ocdaTHOro Myt MpeBpa-
IICHUST TJIIOKO3bI; O0Opa3oBaHUE
BOCCTAaHOBUTENIBHBIX  JKBHBa-
JICHTOB W PHUOO3BI, YECITHOYHBIC
MEXaHU3MBbl TE€PEHOCAa BOCCTa-
HOBHTEJBHBIX SKBHBAJICHTOB W3
IIUTO30JI1 B MaTPUKC MUTOXOH-
Ipuii; MeTabonnu3M (pyKTO3bl U
rajlakTo3bl; PEryJsLuI0 YPOBHS
TJIFOKO3BI B KPOBH; WCTOYHUKH
TJII0KO3bI KpoBHu; 1ukia Kopu u




[II0K030-aJJaHUHOBBIH LUKJT;
MOYEUHBIA MOPOT IS TIFOKO3BI,
TJIIOKO3YPHIO; TOJEPAHTHOCTh K
JIIOKO3€.

yMeThb: I0JIb30BaThCsl y4EOHOM,
HAay4YHOH, Hay4HO-IOIIYJIAPHOU
JUTEepaTypou, cetpto MHTEpHET
Uit IpopeCcCHOHAIBHON  Jiesi-
TEIBHOCTH; IMOJIb30BaThCs J1a00-
paTOpHBIM 000py0BaHEM
(bu3MYECKUM, XHMHUYCCKHUM H
OMOJIOTMYECKUM); HMHTEPIPETHU-
poBaTh pe3yJibTaThl HauOolee
pacrpocTpaHEeHHBIX  METOJIOB
nabopatopHoil U (QyHKIIMOHAIb-
HOW JIMarHOCTHKH, TEPMOMET-
pUH AJI BBISBICHUS MATOJOTHU-
YEeCKHX IPOIECCOB B OpraHax U
cucTeMax 4eJoBeKa.

BJaJeThb: 0a30BbIMU TEXHOJIO-
T'UsIMU TIpeoOpazoBaHust HHPOP-
Malli{: TEKCTOBbIE, TaOIMYHBIE
pPEeNaKTOPhl; TEXHUKOM pabOTHI B
cetu MHTepHer s mpodeccu-
OHAJBHOM NIeATENBbHOCTH; MpHe-
MaMH  pabOTBI C  MEAHUKO-
TEXHUYECKOHN amnmaparypou; Mme-
JTMKO-aHATOMHYECKUM TTOHSI-
TUHHBIM anmapaToM; METOJaMHU
OILIEHKA HOPMATHUBHBIX BO3PacT-
HBIX OMOXMMHYECKUX TOKa3aTe-
Jeil; HaBBIKAMH TIOCTAHOBKH
peBAPUTENHLHOTO JAMarHo3a Ha




OCHOBAaHHU PE3YJIBTATOB nabo-
PATOPHOTO W HHCTPYMCHTAJIb-
HOIro 06CJ'ICI[OBaHI/IH.

Section 4. Biochemis-
try of lipids.

4/0,11

Lipids: classification, chemical structure
and digestion of lipids. Simple lipids.
Complex lipids or heterolipids. Digestion
mechanism for lipids. Catabolism of lipids
in tissues. Oxidation of glycerol. Oxidation
of fatty acids. Energy balance of fatty acid
oxidation. Biosynthesis of unsaturated fat-
ty acids. Biosynthesis of triglycerides.
Phospholipid biosynthesis. Biosynthesis of
ketone bodies. Biosynthesis of cholesterol.
Regulation of lipid metabolism in the or-
ganism. Pathology of lipid metabolism.

OIIK - 1,7,9;
IK-5.

3HATh: MpaBWIa PabOTHI U TEX-
HUKK Oe30MmacHOCTH B (u3nye-
CKUX, XHUMHYECKUX U OMOJIOrH-
YECKUX J1TadopaTopusx, ¢ peak-
TUBaMH, TpHOOpaMHu, >KHBOT-
HBIMHU; XUMHKO-OHOJIOTUYECKYIO
CYITHOCTh IPOIIECCOB, TIPOUC-
XOJAIIMX B JKUBOM OpPraHH3ME
Ha MOJICKYJISIPHOM, KJIETOYHOM,
TKaHEBOM M OPTaHHOM YPOBHSIX;

CTpOEHHUE, KJIaCCU(PUKALUIO
(YHKIMU JTUIHIOB: TPUALIHIT-
JTUIEpoJIoB, riuIepodochonu-

NUA0B, CUHTONUIIUIOB, CTEPO-
UJ0B; OOMEH KHPHBIX KHCIIOT;
AKTUBALIMIO M TPAHCHOPT KUP-
HBIX KHCJIOT B MUTOXOHJIPHH;
pONb KapHUTHHA; [3-OKHCIECHUE
HACBIIIEHHBIX U HEHACKIIIEHHBIX
JKUPHBIX KHCIIOT C YSTHBIM YHC-
JIOM aTOMOB YyTJIEpOJia; CHHTE3 U
HCIOJIb30BAHNE KETOHOBBIX TEII,
TUIEPKETOHEMUIO, KETOHYPHIO,
anua03 MpU caxapHOM auabere
U TOJOJIaHUU; OUOIOTUYECKYIO
poJIb O, ®- U TEPOKCHUCOMATh-
HOTO OKHCIIEHUS >KMPHBIX KHC-
J0T; 00pa3oBaHWUE MAaJIOHWJI-
KoA; HaJIbMUTATCUHTA3HBIN
KOMIUICKC: CTPOEHHUE, TOCIIEIO-

Craiin-
JIEKLINS




BaTECILHOCTh PEAKIIMiA; HUCTOY-
HUKA BOCCTAHOBUTEIBHBIX JK-
BUBAJICHTOB; MHUKPOCOMAJIbHYIO
CUCTEMY Vy/UIMHCHHS JKUPHBIX
KHCJIOT, OOMEH IOJIMHEHACHI-
IICHHBIX JKUPHBIX KUCIOT; 00pa-
30BaHME  OJWKO3aHOUJOB, HX
OHMOJIOrMYECKYIO POJIb; CUHTE3 U
pacriaj TPUAIWITIIUIEPOJIOB U
rimtepodochouuIoB: To-
CJICZIOBATEIILHOCTh peaKImii;
paznuuus cunre3a TAI' B meue-
HU M JKUPOBOW TKaHW; B3aUMO-
npeBpanicane  rimmnepodocdo-
JIMITUAJIOB; JKUPOBOE TIEPEPOIKIC-
HUE TICUYCHU; JIUTIOTPOITHBIC
(akTOpBI; CHHTE3 XOJIECTEpOJIa;
peakiuu 00pa3oBaHUS MEBAJIO-
HOBOW  KHCIIOTBI; PETyJSLHUIO
AKTUBHOCTH I'MI'-KoA-
peIyKTa3bl; OSKCKpEeLus XoJje-
CTepOJa; IKEMYHbIE KHCIOTHI
(mepBUYHBIE M BTOPHUYHBIE);
TPAHCIOPTHBIE JIMUIONPOTEHUHBI:
CTpoeHue, obpa3zoBaHue, (PYHK-
UM, aroOeNKH; POJIb JHUIOMPO-
TEUHJIUTIA3bI u JICIIUTUH-
XOJIeCTepUH-auITpaHchepassl
(JIXAT); w™erabonusMm 1uIa3-
MEHHBIX JIMIIOTIPOTEHHOB; aTe-
pockiiepo3; Kodh(UIMEHT aTte-
POTEHHOCTH; TOPMOHAJLHYO
PETYISIIINIO JIUMONN3a U JUTO-




reHesa.
yMeTh: TI0JIb30BaThCs y4eOHOM,
Hay4YHOU, HAy4YHO-TOIMYJSPHON
JUTEpaTypou, cetpto MHTEpHET
Uit popeccHOoHAIbHON  Jesi-
TEJILHOCTH; II0JIb30BaThC J1a00-
paToOpHBIM o0opynoBaHuEM
(pu3nyeckuM, XHUMHYECKUM H
OMOJIOTHYECKUM); HMHTEPIPETHU-
poBaTh pe3yJbTaThl Hanbojee
pacmlpoCTpaHEHHBIX  METOJIOB
1a00paToOpHOl M (PYHKIMOHATH-
HOM JHMarHOCTUKHU, TEPMOMET-
pUU 7 BBISIBJICHUS MAaTOJOTH-
YECKUX MPOIECCOB B OpraHax u
CHUCTEMax 4YeJIOBeKa.

BJajeTh: 0a30BBIMU TEXHOJIO-
TUSIMHU TIpeoOpa3oBaHust UHPOP-
MaIi: TEKCTOBBIE, TaOIHUYHBIC
peIaKTOPhl; TEXHUKOM pabOTHI B
cetn MuTepHeT s mpodeccu-
OHAJIBHOU NIEATETLHOCTH; TIpHE-
MaMu  paboTBl C  MEIUKO-
TEXHUYECKON amnmapaTypoiu; me-
JTMKO-aHATOMHYECKUM MOHSI-
TUMHBIM anmnapaToMm; METOJaMHU
OIICHKH HOPMATHUBHBIX BO3PaCT-
HBIX OMOXMMHUYECKHX TOKa3aTe-
Jeil; HaBbIKAMH TMOCTaHOBKHU
MpeABAPUTEIHHOTO JHArH03a Ha
OCHOBaHUU pe3yNbTaToOB Jabo-
paTOpPHOTO H HMHCTPYMEHTAJIb-
HOTO 00CIIeZIOBAHMUS.




Section 5. Biochemis-
try of nutrition.

3/0,8

Overview of vitamins. Fat-soluble vita-
mins. Vitamin A (retinol). Vitamin D. Vit-
amin E (tocopherol). Vitamin K. Water-
soluble vitamins. Vitamin C (ascorbic ac-
id). Vitamin B1 (thiamin). Vitamin 82 (ri-

boflavin). Vitamin 86 (pyridoxine). Niacin

(nicotinic acid). Water-soluble vitamins.
Biotin. Pantothenic acid (pantothenate).
Folic acid (folate). Vitamin B, (cobala-

min). Vitamine like compounds. Choline.
Inositol. Lipoic acid. Para aminobenzoic
acid. Bioflavonoids. Antivitamins. Miner-
als. Metabolism and regulation of calcium
and phosphorous metabolism. Regulation
of electrolyte and water balance. Calcium.
Phosphorus. Regulation of calcium home-
ostasis. Sodium. Potassium. Water bal-
ance. Regulation of electrolyte and water
balance.

OIIK - 1,7,9;
[K-5.

3HaTh: NpaBwia pabOThl U TeX-
HUKHA 0€30MacHOCTH B (u3Hye-
CKUX, XUMHUYECKUX U OHOJIOIU-
YeCKHX JIabopaTopHsixX, C peak-
TUBaMM, HOpuUOOpaMM, >KHUBOT-
HBIMH;, XHMHKO-OHOJIOTHUIECKYIO
CYIIHOCTb IIPOLIECCOB, IIPOUC-
XOJSIIUX B XHBOM OpPTaHU3ME
Ha MOJICKYJSIPHOM, KJIETOYHOM,
TKaHEBOM M OPTaHHOM YpPOBHSIX;
CTpO€HHUE, KJIacCU(pUKALUI0 U
OMOJIOrMYECKYI0 POJb BUTaMU-
HOB; BOJOPAaCTBOPUMBIC BHTa-
MHUHBI (THaMuH, pubo(dIaBHH,
HUKOTUHAMM]I, MUPUIOKCHH,
NAaHTOTEHOBYIO KHCIIOTY, KoOa-
JaMUHBL, (HOJUEBYIO KHCIOTY,
OMOTHH), KaK IPEIIIECTBEHHUKH
KO(EpMEHTOB,; XMUMHUYECKOe
CTPOCHHE  KHPOPACTBOPHUMBIX
sutamuHoB: A, D, E, K, F u ux
OHMOJIOTMYECKYIO pOJIb; MPOBU-
TaMHHBI, aKTUBHbIE (OPMBI BH-
taMrHOB A u D; runoButammu-
HO3bl U THUIIEPBUTAMHUHO3BI, I1a-
TOJIOTHYECKUE TPOSBICHUS TIPH
ITHX COCTOSHUSX.

yMeThb: I0JIb30BaThCsl y4eOHOM,
Hay4YHOH, HAy4YHO-IOIIYJIAPHOU
JuTeparypou, ceteto MHTEpHET
Ui TpoQecCHOHANbHON  Jes-
TEJHLHOCTH; MOJIH30BAThCS J1a0O0-
PaTOpHBIM 000pyJOBaHUEM

Cnain-
JIEKIIUSA




(bu3MYeCKUM, XHUMHUYECKHUM H
OMOJIOTHYECKUM); HMHTEPIPETHU-
poBaTh pe3ynbTaThl Hauboiee
pacipoCTpaHEHHBIX  METOJIOB
nabopaTopHON U (YHKIIMOHATb-
HOM JIMAarHOCTUKH, TEPMOMET-
pUU Ui BBISIBICHUS MATOJIOTH-
YECKUX TPOIECCOB B OpraHax u
CUCTEMaXx 4eJIOBEKa.

BJIa/eTh: 0a30BBIMH TEXHOJIO-
rUsMHA TIpeoOpa3oBaHus UHOOP-
MaIii: TEKCTOBBIC, TAOIMYHBIC
pPEeNaKTOPbl; TEXHUKOIN pabOTHI B
cetu MuTepHer s npodeccu-
OHANILHOM JIESTENILHOCTH; MpHe-
MaMd  paboTel C  MEIUKO-
TEXHUYECKOM amnmaparypou; Mme-
JTNKO-aHATOMHYECKHM MTOHSI-
TUWHBIM anmapaToM; METOJaMHU
OIICHKH HOPMATHBHBIX BO3PacCT-
HBIX OMOXMMHYECKUX TOoKa3aTe-
Je; HaBBIKAMH  IOCTAaHOBKHU
MpeIBapUTEeNLHOTO JAMarHo3a Ha
OCHOBaHWUHU pe3yNIbTaToOB Jabo-
paTOpHOTO U HHCTPYMEHTAIIb-
HOr'o 00CiIeqOBaHMS.

HTtoro 3 cemecTp 17/0,47

4 cemecTp
Section 6. Biochemis- 4/0,11 Transamination and deamination of amino| OIIK - 1,7,9; |3HaTh: nmpaBuia pabotsel u Tex-| Cunaiin-
try of proteins and ami- acids. Digestion of proteins. Absorption of IK-5. HUKHA 0€30macHOCTH B (u3mue-|  JICKIUS

no acids.

amino acids and dipeptides. Amino acid
pool. Transamination of amino acids. De-
amination of amino acids. Urea cycle. De-

CKHX, XMMHYECKHX M OHOJIOTH-
YeCKUX JabopaTopusx, C peak-
TUBaMH, TpUOOpaMHu, >KHUBOT-




carboxylation of amino acids. Metabolism
of ammonia. Urea cycle. Decarboxylation
of amino acids. Metabolism of phenylala-
nine and tyrosine. Transmethylation. Me-
tabolism of phenylalanine and tyrosine.
Disorders of tyrosine (phenylalanine) me-
tabolism. Disorders of sulfur-containing
amino acids.

HBIMU;, XUMHKO-OHOJIOTUYECKYIO
CYLIHOCTb IIPOLIECCOB, IIPOUC-
XOJIUIMX B KUBOM OpPraHHU3ME
Ha MOJICKYJISIPHOM, KJIETOYHOM,
TKAaHEBOM U OPT'aHHOM YPOBHSIX;
TPAHCIIOPT  aMUHOKHUCIOT B
KJIETKYy; pacnaja OelKoB B TKa-
HIX C Y4acTHEM TIPOTEacoM H
KaTeNCUHOB,; JI€3aMHUHHPOBAHHE
AMUHOKHCIIOT: TpsiMO€e (OKUCITH-
TEIbHOE U HEOKUCIHUTEIHHOE),
HENpsIMOe,  TPaHCAMHHHPOBA-
HUE, aMUuHOTpaHcdepasbl, uX
UCIIOJIb30BaHUE B JH3UMOJIHA-
THOCTUKE; 00€3BpeKUBAHUE aM-
MHUaKa: BOCCTaHOBUTEIHLHOE
aMUHUpPOBaHUE 2-OKCOTIyTpaTa
U CHHTE3 TJIyTAMHHA, OPHUTH-
HOBBIA ITMKJ CHHTE3a MOYEBU-
HBI; TPAHCIIOPT aMMHAaKa; TIIO-
KO30-aJJAaHUHOBBIKH ~ IIUKI |
TPAHCIIOPT TJyTaMUHA, THIIC-
paMMOHEMUH; TTyTaMHUHa3y MOo-
YeK, KOMIIGHCAIMIO allKj]03a,
BBEJICHUE AMUHOKHUCIOT B 00-
Uil myTh KaTtaboiau3Ma U TIIo-
KOHEOTeHe3; J1eKapOOKCUINPO-
BaHWE€ AaMUHOKHCIIOT, OHOIcH-
HbIE aMUHBI: 00pa3oBaHue, OHO-
JIOTHYECKYIO POJIb ¥ WHAKTHBA-
[IUI0; TIOMUAMHHBL: OuoIoTHYe-
CKYIO POJIb; pacmaj TJIMIHHA |
MeTaboNHM3M  OJHOYTICPOIHBIX




rpyni; oOMeH CepuHa U Tpeo-
HUHA. S-aneH03UIMETHOHNH,
peaKkuy MEeTHJIMPOBAHMS; CUH-
T€3 KpeaTHHa: OHMOJIOTHYECKYIO
poOJb, KIMHUYECKOE 3HAuCHHE
OTIpeNIeJIeHUs] B MOYE U IIa3Me
KPOBU KpeaTHHA M KpEeaTUHHHA.
[-anarnHOBBIC JUTICTITUBL:
KapHO3WH U aH3epUH, UX OHOJI0-
THYECKYIO POJib; OOMEH (peHMII-
QJlaHWHA W TUPO3WHA; (HEeHMUIIKEe-
TOHYPHIO, AJKANTOHYPHIO, ajlb-
OuHU3M; OOMEeH TpunTodana.
yMeThb: I10JIb30BaThCs y4eOHOM,
HAay4YHOH, Hay4HO-TOIIYJIAPHOU
JIUTEPATYpou, ceTbio MHTepHeT
st ipoeccuoHanbHON  j1es-
TEJILHOCTH; MOJIb30BaThcs J1a00-
paTOpHBIM 00opy0BaHEM
(pusmueckuM, XUMHYECKUM U
OMOJIOTHYECKUM); HMHTEPIPETHU-
poBaTh pe3yibTaThl Hambosee
pactpocTpaHEeHHBIX  METOJIOB
1a00paTOpHO M (YHKIMOHATB-
HOW JMArHOCTHKH, TEPMOMET-
pUM 7S BBIABICHHS MaTOJIOTHU-
YEeCKHX IPOIECCOB B OpraHax U
cucTeMax 4eJoBeKa.

BJIajleTh: 0a30BBIMH TEXHOJIO-
THsIMU TIpeoOpazoBaHust HHGOP-
MaIlfH: TEKCTOBBIE, TAOIMYHBIC
pelaKkTophl; TEXHUKOW paboThHI B
cet MuTepHer s mpodeccu-




OHAJILHOM NESTENIbHOCTH; MpHe-
MaMH  pabOTBIl C  MEIHKO-
TEXHUYECKOHN amnmapaTypoi; me-
JIMKO-aHATOMUYECKUM MOHSI-
TUHHBIM anmnapaToM; METOJaMHU
OIICHKM HOPMAaTUBHBIX BO3pacT-
HBIX OMOXMMHUYECKUX IOKa3aTe-
Jiel; HaBBIKAMHU  IMOCTAHOBKH
MpeBapUTEILHOTO AMarHo3a Ha
OCHOBAHWHU pPeE3yJbTATOB J1a00-
pPaTOpHOTO W HWHCTPYMEHTAJb-
HOTr'0 00CJIEZIOBAHHUS.

Section 7. Biochemis-
try of nucleoproteins
and nucleic acids.

4/0,11

Synthesis of nucleotides. De novo biosyn-
thesis of purine nucleotides. De novo bio-
synthesis of pyrimidine nucleotides. Sal-
vage pathways of the purine nucleotide
biosynthesis. Synthesis of deoxyribonucle-
otides. Catabolism of purine and pyrimi-
dine nucleotides. Chemotherapeutic agents
target enzymes in the nucleotide biosyn-
thesis pathways. Synthesis of nucleic ac-
ids. Structure and functions of nucleopro-
teins. Structure and functions DNA. Struc-
ture and functions RNA. Peculiarities of
MRNA structure. Peculiarities of tRNA
structure. DNA replication. Drugs that af-
fect replication. RNA synthesis (transcrip-
tion). Processing of newly synthesized
RNA. DNA mutation. DNA reparation.

OIIK - 1,7,9;
[K-5.

3HATh: MpaBWiIa PabOTHI U TeX-
HUKHA 0Oe30MacHOCTH B (u3Hye-
CKUX, XMMHYECKHX M OHOJIOTH-
YeCKUX JabopaTopusx, C peak-
TUBaMH, TpuOOpaMu, >KHUBOT-
HBIMH; XUMHKO-OMOJIOTHYECKYIO
CYIIHOCTb IIPOLECCOB, IPOUC-
XOMSIIUX B JKUBOM OpTraHU3MeE
Ha MOJIEKYJSIPHOM, KIIETOYHOM,
TKaHEBOM U OPTaHHOM YPOBHSIX;
npejcTaBiIeHue O OHWOCHHTE3e
MYPUHOBBIX HYKJICOTHIOB; POJIb
OPIID; mnpoucxoxaeHue aro-
MOB MypHUHOBOTO KoJiblia; UM®
KaKk mpeamecTBeHHUK AM® u
I'M®; perynsuuio cuHTE3a ITy-
PUHOBBIX HYKJIEOTHUIOB; KaTa-
00JIM3M TTYPUHOBBIX HYKJICOTH-
JIOB; MYTHU pEereHepanuu Mypu-
HOBBIX HYKJIEOTHJIOB; Hapyuie-
HUSl METa0OJIM3Ma MyPUHOB: TO-

Craiin-
JIEKIAS




Jarpa, CHUHJIPOM Jlema-
Haiixana; cuHTE€3 NMUPUMHIUHO-
BBIX HYKJICOTHIOB; CHHTE3 JE3-
OKCUPHUOOHYKJICOTHJIOB; uc-
I10JIb30BAHNE UHTUOUTOPOB
CHHTE3a  JIe30KCUPUOOHYKIICO-
TUJOB B XMMHOTEPAIIUU OHKO-
JIOTHYECKUX 3a00JIeBaHMIA, pe-
TYJISLUI0 CUHTE3a HNUPUMMIH-
HOB; KOHEYHbIE IMPOJYKThI pac-
najga NUPUMUAVHOB; Hapylle-
HUS MeTaboau3Ma NUPUMUIU-
HOB; MAaTpUYHble OMOCUHTE3bI;
PEIUIMKALMIO; CTPOEHUE PEIlIn-
KAaTUBHOU BUJIKU, JIHK-
IOJINMEpPa3sy, JHK-nnrazy;
¢parmentsl Oka3zaku; Aerpana-
nuo u penapauuo JIHK; Tpan-
CKPHUIILIMIO: TIPOMOTOpPHBI, TeEp-
muHatopsl;  JIHK-3aBHCHUMYyIO
PHK-nonumepasy; mnporeccuHr
PHK; mansie saepusie PHK, nx
OMOJIOTHYECKYIO POJIb; PEIUIH-
KallMl0; T€HEeTUYEeCKHH KOJ; T-
PHK, crpoenue u GpyHKIuHU; pH-
00COMBI; 3Tanbl CHHTE3a Oenka
(MHMIMALNIO, SJIOHTAIMIO, Tep-
MUHAIMIO); TOCTTPAHCISIIIMOH-
HyIO Monudukanuio; (GonauHr;
KOBaJICHTHbIE TMpeoOpa3zoBaHUs
paaMKaloB aMUHOKHUCIIOT, WH-
THOUTOpPHI CHUHTE3a HYKJIEHHO-
BBIX KHCJOT W Oe€lKa; peryis-




U0 MATPUYHBIX OMOCHHTE30B.
yMeTh: TI0JIb30BaThCs y4eOHOM,
Hay4YHOU, HAy4YHO-TOIMYJSPHON
JUTEpaTypou, cetpto MHTEpHET
Uit popeccHOoHAIbHON  Jesi-
TEJILHOCTH; II0JIb30BaThC J1a00-
paToOpHBIM o0opynoBaHuEM
(pu3nyeckuM, XHUMHYECKUM H
OMOJIOTHYECKUM); HMHTEPIPETHU-
poBaTh pe3yJbTaThl Hanbojee
pacmlpoCTpaHEHHBIX  METOJIOB
1a00paToOpHOl M (PYHKIMOHATH-
HOM JHMarHOCTUKHU, TEPMOMET-
pUU 7 BBISIBJICHUS MAaTOJOTH-
YECKUX MPOIECCOB B OpraHax u
CHUCTEMax YeIOBEKa.

BJaJeTh: 0a30BBIMU TEXHOJIO-
TUSIMHU TIpeoOpa3oBaHust UHPOP-
MaIi: TEKCTOBBIE, TaOIHUYHBIC
peIaKTOPhI; TEXHUKON paboTHl B
cetn MuTepHeT s mpodeccu-
OHAJIBHOU NIEATETLHOCTH; TIpHE-
MaMu  paboTBl C  MEIUKO-
TEXHUYECKON amnmapaTypoiu; me-
JTMKO-aHATOMHYECKUM MOHSI-
TUMHBIM anmnapaToMm; METOJaMHU
OIICHKH HOPMATHUBHBIX BO3PaCT-
HBIX OMOXMMHUYECKHX TOKa3aTe-
Jeil; HaBbIKAMH TMOCTaHOBKHU
MpeABAPUTEHHOTO JHArHO3a Ha
OCHOBaHUU pe3yNbTaToOB Jabo-
paTOpPHOTO H HMHCTPYMEHTAJIb-
HOTO 00CIIeZIOBAHMUS.




Section 8. Biochemis-
try of hormones.

4/0,11

Mechanism of hormone action. Hormone
of hypothalamus and pituitary. Classifica-
tion of hormones. Mechanism of action of
group | hormones. Mechanism of action of
group Il hormones. Camp - the second
messenger. Phosphatidyl inositol/calcium
system as second messenger. cGMP as a
messenger. Hypothalamus hormones. Pitu-
itary hormones. Hormonal regulation of
carbohydrates, lipids and protein metabo-
lism: insulin, glucagon, catecholamines,
glucocorticoids. Diabetes. Glucocorticoids.
Hormonal regulation of anabolic process-
es, growth and development. Thyroid
hormones. Growth hormone (GH). Hor-
mones of gonads. Androgens. Estrogens.
Progesterone.

OIIK - 1,7,9;
[K-5.

3HATh: MpaBWia pabOTHI U TeX-
HUKUA Oe30MacHOCTH B (u3Hye-
CKHX, XMMHYECKHX M OHOJIOTH-
YeCKUX IabopaTropusix, ¢ peak-
TUBaMH, TpuOOpaMu, >KHUBOT-
HBIMH;, XHMHKO-OHOJIOTHUIECKYIO
CYLIHOCTh IPOLIECCOB, MPOUC-
XOJIISAIINX B JKUBOM OpPTaHH3ME
Ha MOJIEKYJSIPHOM, KJIETOUHOM,
TKAaHEBOM M OPTAaHHOM YPOBHSIX;
TOPMOHATIBHYIO PETYJISIUI0 KaK
MEXaHH3M MEXKKICTOUHOU W
MEXOPTraHHOM KOOpIMHAIINH
oOMeHa  BEIECTB, KJIETKH-
MUIIEHU U KJIETOYHBIE PELenTo-
pBl TOPMOHOB; TOPMOHBI THIIO-
Tajmamyca: JHOEpUHBI U CTaTH-
HEI, TOPMOHBI runodusa;
[IOMK kak mpenmecTBEeHHUK
AKTT, B-nunotpomnuHa, 3HI0p-
¢uHOB; cTpoeHHe U Ouosoruye-
CKYIO POJIb Ba30MPECCHHA M OK-
CUTOIIHA, HoacoaepKaime
TOPMOHBI, CTPOEHHE U OMOCHH-
Te3, H3MEHeHHe oOMeHa Be-
HIECTB MU TUMIEPTUPEO3E U TH-
MoTUpeo3e; perymanuio  ¢doc-
¢dbopHO-KABLIMEBOTO  OOMEHa,
ydacTHe MapaTropMoHa W Kallb-
[IUTOHWHA, aKTUBHBIX ()OPM BU-
TaMuHa D; TOPMOHBI MOKEINTy-
JIOYHOM KeINe3bl, CTPOeHUe, Me-
XaHW3M JICHCTBUS HMHCYJIMHA,

Cnain-
JIEKIIUSA




IJIIOKaroHa, OMOCHHTE3 M pac-
najg agpeHalMHA, TOPMOHBI KO-
pbl HaIOYEUYHUKOB: MUHEpaJIO-
U TJIFOKOKOPTUKOUAOB. [lostoBbie
TOPMOHBI: MYXKCKHE U JKEHCKHE,
BIIMIHHE Ha OOMEH BEIIECTB,;
TUIIEp- U TUIONPOLYKLHUSA TOp-
MOHOB.

yMeThb: I10JIb30BaThCs y4eOHOM,
Hay4YHOH, Hay4HO-TOIIYJIAPHOU
auTepatypoi, cerbto MHTEepHeT
Uit IpopecCHOHAIBHON  Jiesi-
TEJIBHOCTH; I0JIb30BaThcs J1a00-
paTOpHBIM 00opy0BaHEM
(bu3MYEeCKUM, XHMHUYECKHUM H
OMOJIOTHYECKUM); HMHTEPIPETHU-
poBaTh pe3yibTaThl Hambosee
pactpocTpaHEeHHBIX  METOJIOB
1a00paTOpHO M (YHKIMOHATB-
HOW JMAarHOCTHKH, TEPMOMET-
pUM JUISL BBISBJICHUS IaTOJIOTH-
YEeCKHX IPOIECCOB B OpraHax U
cucTeMax 4ejoBeKa.

BJaJeThb: 0a30BbIMU TEXHOJIO-
THsIMU TIpeoOpazoBaHust HHPOP-
MaIliH: TEKCTOBBIE, TAOIMYHBIC
pEeNaKkToOphl; TEXHUKONU paboThHI B
cetu MuTepHer s mpodeccu-
OHAJBHOM NEATETBbHOCTH; IMpHe-
MaMH  pabOTBI C  MEAHMKO-
TEXHUYECKOH allaparypou; me-
JTMKO-aHATOMHYECKUM TIOHS-
TUIHBIM anmnapaTroM; MeTOAaMHU




OLICHKM HOPMAaTHBHBIX BO3pacT-
HBIX OMOXMMHYECKHX MOKa3aTe-
J€H; HaBblKaMM IIOCTAaHOBKHU
IIPEIBapUTEIBHOTO AMarHo3a Ha
OCHOBAHUHU pE3yJbTATOB J1a00-
paTOpHOTO U HHCTPYMEHTAJIb-
HOro 00CJIe[IOBaHUsl.

Section 9. Biochemis-
try of tissues and phys-
iological functions.

5/0,14

Biochemistry of blood: chemical composi-
tion of blood plasma. Blood components.
Biochemical functions of blood and their
characterization. Osmotic function of
blood. Buffer systems of blood. Detoxify-
ing function of blood.Respiratory function
of the blood. Hemostatic function of blood.
Oxygen transport. Transport of carbon di-
oxide (COz). Hemostatic function of
blood. Regulatory, or hormonal, function
of blood. Blood as source for medicinal
preparations. Functional biochemistry of
the liver. Regulatory-homeostatic function.
Ureapoietic function. Biligenic and excre-
tory functions. Detoxifying function. Dis-
turbances of liver functons. Functional bi-
ochemistry of the kidney. uropoietic func-
tion. Characterization of urine components
in norm and in pathology. Nonproteinic
nitrogenous urinary components. Nitrogen-
free components of urine. Biochemistry of
connective tissue. Collagen. Tropocolla-
gen. Elastin. Reticulin. Proteoglycans or
ground substance (mucopolysaccharides).

Biochemistry of bone and teeth. Composi-
tion of bone. Osteoporosis. Dental caries.

OIIK - 1,7,9;
[K-5.

3HaTh: IIpaBWia pabOThl U TEX-
HUKUA Oe3omnacHoCcTH B (usuye-
CKMX, XUMHUYECKUX U OHOJIOTH-
YEeCKHUX JIabopaTopHsX, ¢ peak-
TUBAaMH, TpUOOpaMH, KUBOT-
HBIMH; XUMHKO-OMOJIOTHYECKYIO
CYIIHOCTH IPOIIECCOB, IIPOHC-
XOJIIUMX B XXMBOM OpraHU3MeE
Ha MOJIEKYJISIPHOM, KJIETOYHOM,
TKaHEBOM M OPTaHHOM YpPOBHSIX;
KpOBb — 4acTh BHYTPEHHEHU Cpe-
Ibl  OpraHM3Ma; TJaBHeWIIHne
(GYHKIIMM  KpPOBH;  OEIKOBBIi
CHEKTp IUIa3Mbl; aIb,OYMUHBI, UX
TPaHCIOPTHYIO  (QYHKIMIO U
BKJIaJl B OHKOTHYECKOE JlaBJie-
HHUE TUIa3MBl; TJIOOYJIHMHBI, WX
XapaKTepUCTHKY; OOIIMe 3aKo-
HOMEPHOCTH JICHCTBHS KacKaj-
HBIX MPOTEOJUTUYECKUX CHCTEM
KpPOBH;, MX B3aUMOCBSI3H B OCY-
IIECTBJICHUU 3aIUTHBIX (YHK-
UM, poib AHTUIIPOTENHA3
IUTa3Mbl; HHJIOTEHHbIE WHIUOU-
TOpbl ~ mpoTeuHa3  (anbda-1-
AQHTUTPUIICUH,  AHTUIUIA3MHH,

Craiin-
JIEKLIHS




Gingivitis. Dental plague. Components of
plaque. Dental fluorosis. Biochemistry of
saliva. Functions of saliva. Enzymes. Bio-
chemistry of muscle tissue. Structure of
skeletal muscle. Proteins of muscle. Se-
quence of events during muscle contrac-
tion. Source of energy for muscle contrac-
tion. Metabolism in other types of muscle.

anb(a-2-MaKporIo0yJIuH U Jp.);
OenKku «ocTpoit (as3bl»; OeNKH-
NEPEHOCYHKH HOHOB METAJUIOB
(TpancdeppuH, epyJionias-
MUH);  (EpPMEHThl  ILJIa3MBbI:
«COOCTBEHHBIE» W TIOCTYIAO-
IIAEe TIPU TIOBPEKICHUN KIIETOK;
JUArHOCTHYECKYIO IIEHHOCTh
aHaimm3a (EpPMEHTOB ILIa3MBbl;
HEeOEeJIKOBbIE OpraHUYecKue
KOMITOHCHTBI TUIa3Mbl; BaXKHEH-
e a30TCOJEPIKAIIUE COE/IH-
HCHHSI; MHHEPAJIbHbIC BEIICCTBA
KPOBH: PpAacCHpeAeiCHHE MEXIY
IUIa3MOM U KJIETKaMH; HOpMaJib-
HBIC JIMAIa30HbI KOHIICHTPAIIHIA
BOKHEHIINX W3 HHX, (OPMEH-
HBIE AJIEMEHTBI KPOBH, OCOOCH-
HOCTH MeTabonu3ma B 3PUTPO-
IIUTaX ¥ JICUKOIUTAX; OCHOBHEIC
3aKOHOMEPHOCTH  (YHKIIMOHU-
POBaHMS ¥ B3aMMOCBSI3b PCHHH-
AQHTHOTEH3WH-AJIbJOCTEPOHOBOM
U KaUTMKPEHH-KUHUHOBOW CH-
CTeM; Ba30AaKTHBHBIC TMEMTHUJIBI;
JIBIXaTEIbHYIO (DYHKIIUIO KPOBH;
MOJICKYJISIPHBIC MEXaHU3MBI Ta-
3000MeHa B JICTKHX M TKaHSX;
KUHETHKY OKCHTCHHPOBaHUS
MHOTJIOOMHA © TEeMOTJIO0WHA;
OydepHBIE  CHUCTEMBI  KPOBH:
OukapOoHaTtHyto, (docharHyto,
OENKOBYI0O M TeMOTJIO0MHOBYIO;




OPUYUHBL Pa3BUTUS U (OPMBI
alyI03a M ajKauo3a; BO3MOX-
HBIE TOCJIEJCTBUS ITHX OTKJIO-
HEHUI; CUHTE3 HA IIPUMEPE CHH-
Te3a IeMOrjoOHnHa; OOMEH Ke-
JIe3a; TEMOIJIOOMHONATHH, >Ke-
ne3oneUIUTHBIE aHEMHH; pac-
naJ TeMorioOuHa B TKaHSAX: 00-
pa3oBaHue OWIUPYOHMHA, €ro
JanbHENIIne [IPEBPALLECHU;
cynp0a KENYHBIX IMHUTMEHTOB;
o01re MNpeNCTaBICHUS O XKel-
TyXe U €€ BapuaHTax (reMoilu-
TUYECKasi, OOTypalMoHHas, Ta-
pPEHXMMAaTO3Has; )KEeNTyXxa HOBO-
POXIEHHBIX); TUArHOCTHYECKOE
3HaYeHUE ONpeAeNeHUs Ouiu-
pyOMHA ¥ JApPYrHX SKEITYHBIX
NUTMEHTOB B KpPOBH H MOYE;
OMOXMMHIO W  OpraHM3alMs
MEKKIJIETOYHOTO MaTpHKca; 00-
A€ CBEJCHHUS O CTPYKType
KOJUTAaT€HOBBIX  OenkoB;  (ub-
PUILIO00pa3yIoIINe KOJUIareHsbl,
KOJIJTAT€HBI, aCCOLIMUPOBAaHHBIE
¢ ¢ubpwnamu; HebubpULIIAp-
HbIE (CEeTeBHUIHBIC) THUIIBI KOJIIA-
reHa, KOJUIareHbl, 00pa3yrolne
MHUKPOGUOPHILIBI, CHHTE3 KOJI-
JareHa; JTambl BHYTPUKIETOY-
HOI'O CHHTE3a: TPAHCKPHIILUIO,
TPaHCIANNIO, TOCTTPAHCIISIIH-
OHHYI0O MOJU(HKAIMIO, POJb




aCKOPOMHOBOM KHUCJIOTHI, (op-
MUPOBaHUE KOJUIar€HOBBIX
GbuOpwIT BHE KJIETKH, HapyIle-
HUS CHHTE3a KOJUIAr€HOBBIX
OeNIKOB y YelloBeKa; HekoJuiare-
HOBBIC OCJIKH MEKKIECTOYHOTO
MaTpUKca; CHHTe3 U pachnaj
JJIaCTHUHA, W3MEHEHHS B CTPYK-
Type d3JacTHHA MpPH MAaTOJIOTU-
YECKUX IMpolleccax; CUHTE3 U
pacmaji MpOTEOrIMKaHOB U TIIU-
KO3aMHUHOTJIMKAHOB; MYKOIIOJIH-
caxapujo3bl, HEKOJUIar€HOBBIC
OCJIKM CO CHeluaIbHBIMU CBOM-
CTBaMH; a/Ir€3UBHBIC M AaHTUA-
re3uBHbIC OenkHu; (HaKTOphI po-
cTa; KaTabomu3M OEIKOB MeXk-
KJIETOYHOTO MATPHKCA; pPeryJs-
[IUI0 aKTUBHOCTH MAaTPUKCHBIX

MCTAJJIOITPOTCHUHA3. nponecce
peMOaCIINPOBaHUA KOCTHOH
TKaHH.

yMeTh: I0JIb30BaThCcs y4eOHOM,
HAay4YHOH, HAy4YHO-TOIIYJISIPHOU
JIUTEPATYpou, ceTbio MHTepHeT
s podeccroHanbHON  Aes-
TEJIbHOCTH; TMOJIb30BaThcs J1a00-
PaTOPHBIM 00opynoBaHHEM
(pusmueckum, XUMHUECKUM U
OMOJIOTHYECKUM); HMHTEPIPETHU-
poBaTh pe3yabTaThl Haubojee
pactpocTpaHeHHBIX ~ METOJIOB
71a00paTOpHO M (PYHKIMOHAIb-




HOHM JMAarHOCTHKH, TEPMOMET-
pUM 7S BBIABICHHS MATOJIOTHU-
YEeCKHUX IPOLECCOB B OpraHax U
crcTeMax 4eJoBeKa.

BJaJeTb: 0a30BBIMM TEXHOJIO-
THsIMHA TIpeoOpazoBaHust HHPOP-
Malluy: TEKCTOBbIE, TaOIMYHbIE
PEeNaKTOphl; TEXHUKOW paboTHI B
cetu MHrepHer ans mpodeccu-
OHAJBHOM NEATETHLHOCTH; IpHE-
MaMM  paboOTBl €  MEIHKO-
TEXHUYECKOHN amnmaparypou; me-
JTMKO-aHATOMHUYECKUM HOHS-
TUWHBIM aNmapaTroM; METOJaMH
OLIEHKH HOPMATUBHBIX BO3pacT-
HBIX OMOXMMHUYECKHX TOKa3are-
Jei; HaBbIKAMU IOCTaHOBKHU
IpeIBapUTEIIFHOTO JHarHo3a Ha
OCHOBAHHHU pPe3yJbTAaTOB J1a0bo-
paTopHOTO M HWHCTPYMEHTAJIb-
HOro 00CJIeZIOBaHUsI.

Hroro 4 cemecTp

17/0,47

Bcero

34/0,94




PEHBL.

5.4. IlpakTHYecKHe U CEMHUHAPCKHUe 3aHATHS, UX HAaMMEHOBaHHe, COiepPKaHue U 00b-
eM B yacax

HpaKTI/I‘IGCKI/Ie U CECMHUHAPCKHUE 3aHATUSA 110 JUCHUIIINHE y‘le6HBIM IIJIaHOM HE IMPEAYCMOT-

5.5. JlaGopaTopHble 3aHATHS, UX HAUMEHOBaHNe U 00beM B Yacax

O0BeM B 4a-

Ne Ne pazgena HaumeHoBaHue cax /
n/n AU CIUTIJINHbBI JIa00PaTOPHBIX 3aHATUH TPYA0EMKOCTh
B 3.€.
3 cemecTp
1. |Section 1. Introduc-tion|Topic 1. Introduction to biochemistry. The 2/0,05
in biochemistry. structure of proteins. Physical and chemical
properties of proteins. Mechanisms of proteins
sedimentation.
2. |Section 2. Enzymology|Topic 2. Enzymes. Classification, structure, 2/0,05
and biological oxida-|properties.
tion.
3. |Section 2. Enzymology|Topic 3. Regulation of enzyme activity. Deter- 2/0,05
and biological oxida-|/mination of enzyme activity.
tion.
4. |Section 2. Enzymology|Topic 4. Introduction to metabolism. Central 2/0,05
and biological oxida-|metabolic pathway - the Krebs citric acid cycle.
tion.
5. |Section 2. Enzymology|Topic 5. Biological oxidation. Pathways of oxy- 2/0,05
and biological oxida-|gen utilization by cells. Oxidative phosphoryla-
tion. tion.
6. |Section 1. Introduc-tion| Topic 6. Colloguium - enzymology and biologi- 2/0,05
in biochemistry. cal oxidation.
Section 2. Enzymology
and biological oxida-
tion.
7. |Section 3. Biochemi-|Topic 7. Digestion of carbohydrates. Metabo- 2/0,05
stry of carbohydrates.  |lism of glycogen. Glycolysis.
8. |Section 3. Biochemi-|Topic 8. Metabolic pathways of pyruvate. Glu- 2/0,05
stry of carbohydrates. |coneogenesis. Aerobic oxidation of glucose to
final products (CO> and H>0).
9. |Section 3. Biochemi-|Topic 9. Secondary pathways of glucose metab- 2/0,05
stry of carbohydrates. |olism. Effect of hormones on the blood glucose
level.
10. |Section 3. Biochemi-|Topic 10. Colloguium — metabolism of carbohy- 2/0,05
stry of carbohydrates. |drates.
11. |Section 4. Biochemis-|Topic 11. Lipid metabolism. Digestion and re- 2/0,05
try of lipids. synthesis. Transport of exogenous lipids. Eval-
uation of lipase activity.
12. |Section 4. Biochemis-|Topic 12. Lipids blood transport. Metabolism of 2/0,05
try of lipids. cholesterol. Depositing and mobilization of li-
pids. Determination of plasma B-lipoproteins.
13. |Section 4. Biochemis-|Topic 13. Fatty acids metabolism. Metabolism 2/0,05

try of lipids.

of ketone bodies. Determination of total choles-




terol concentration in serum.

14. |Section 4. Biochemis-|Topic 14. Colloquium — metabolism of lipids. 2/0,05
try of lipids.

15. |Section 5. Biochemis-|Topic 15. Role of proteins, fats, carbohydrates, 2/0,05
try of nutrition. water-soluble vitamins. Vitamin-like substances.

Fat-soluble vitamins.

16. |Section 5. Biochemis-|Topic 16. Mineral substances. Regulation of wa- 2/0,05
try of nutrition. ter-electrolyte balance.

17. |Section 5. Biochemis-|Topic 17. Colloquium - biochemistry of nutri- 2/0,05
try of nutrition. tion.

18. |Hroro 3 cemecTp 34/0,94

4 cemecTp

19. |Section 6. Biochemis-|Topic 18. Digestion and absorption of proteins. 3/0,08
try of proteins and ami-|Analysis of gastric juice.
no acids.

20. |Section 6. Biochemis-|Topic 19. Intracellular amino acid metabolism. 3/0,08
try of proteins and ami-|Determination of amino transferase activity in
no acids. serum.

21. [Section 6. Biochemis-|Topic 20. Detoxification of ammonia. Determi- 3/0,08
try of proteins and ami- |nation of nonprotein nitrogen in blood and urea
no acids. in urine.

22. |Section 6. Biochemis-|Topic 21. Colloguium - metabolism of proteins 3/0,08
try of proteins and ami-|and amino acids.
no acids.

23. |Section 7. Biochemis-|Topic 22. Nucleoproteins chemistry and me- 3/0,08
try of nucleoproteins|tabolism. Determination of uric acid in urine.
and nucleic acids.

24. |Section 7. Biochemis-|Topic 23. Matrix biosyntheses (synthesis of 3/0,08
try of nucleoproteins| DNA, RNA, proteins).
and nucleic acids.

25. |Section 7. Biochemis-|Topic 24. Connective tissue proteins. 3/0,08
try of nucleoproteins
and nucleic acids.

26. [Section 7. Biochemis-|Topic 25. Colloquium - metabolism of nucleo- 3/0,08
try of nucleoproteins|proteins and nucleic acids.
and nucleic acids.

27. |Section 8. Biochemis-| Topic 26. Hormones, general characteristic and 3/0,08
try of hormones. peculiarities of biological action.

28. |Section 8. Biochemis-|Topic 27. Hypotalamic hormones. Pituitary 3/0,08
try of hormones. hormones. Hormones of adrenal cortex. Thyroid

hormones. Sex hormones.

29. |Section 8. Biochemis-|Topic 28. Hormones regulated glucose blood 3/0,08
try of hormones. level. Diabetes mellitus. Glucose tolerance test.

30. |Section 8. Biochemis-|Topic 29. Colloquium - biochemistry of hor- 3/0,08
try of hormones. mones.

31. |Section 9. Biochemis-|Topic 30. Physical and chemical properties of 3/0,08
try of tissues and phys-|the blood. Hemoglobinoses.
iological functions.

32. |Section 9. Biochemis-|Topic 31. Blood plasma proteins. Blood clotting 3/0,08

try of tissues and phys-
iological functions.

system.




33.

Section 9. Biochemis-|Topic
try of tissues and phys-
iological functions.

32. Biochemistry of the liver.

3/0,08

34.

iological functions.

Section 9. Biochemis-|Topic 33. Biochemistry of connective tissue,
try of tissues and phys-|bone tissue.

3/0,08

35.

iological functions.

Section 9. Biochemis-|Topic 34. Colloquium - biochemistry of tissues
try of tissues and phys-|and physiological functions.

3/0,08

36.

Hroro 4 cemectp

51/1,41

37.

Bcero

85/2,35

5.6. lIpumepHasi TeMaTHKa KyPCOBbIX NP0EKTOB (PadoT)

KypcoBoii npoekT (paboTa) 1o IUCHUIUIMHE YyYeOHBIM TUIAaHOM HE MPETyCMOTPEH.

5.7. CamocrosiTesibHas padoTa CTYACHTOB

COI[ep)KaHI/IC 1 00BEM CaMOCTOSITEIbHOM pa6OTBI CTYACHTOB

Pa3nesibl u Tembl padoueit
NPOrpaMMbI CAMOCTOSITEJIb-
HOI'0 M3y4YeHUs

Ilepevyens JoMamIHMX 3a-
JAHUH U APYTrUX BONPOCOB
JJIS1 CAMOCTOATEJIHLHOTI0
U3yYEeHUsS

Cpoku BbINOJI-
HEeHHA

Oo0nem B
yacax /
TPyAOeM-
KOCTh B
3.e.

3 cemecTp

Section 1. Introduction in bio-
chemistry.

Topic 1. Introduction to bio-
chemistry. The structure of pro-
teins. Physical and chemical
properties of proteins. Mecha-
nisms of proteins sedimentation.

PaGora ¢ HOMONHUTENBHON
JUTEPATYPOU.

1 Hemens

1/0,03

Section 2. Enzymology and bio-
logical oxidation.

Topic 2. Enzymes. Classifica-
tion, structure, properties.

PabGora ¢ pomonHUTENBHOM
JIUTEPaTypOu.

2 Henens

1/0,03

Section 2. Enzymology and bio-
logical oxidation.

Topic 3. Regulation of enzyme
activity. Determination of en-
zyme activity.

PaGora ¢ HOMOMHUTEIBHON
JIUTEPATYPOM.

3 Henens

1/0,03

Section 2. Enzymology and bio-
logical oxidation.

Topic 4. Introduction to metab-
olism. Central metabolic path-
way - the Krebs citric acid cy-
cle.

PaGora ¢ pomoMHUTENBHON
JIUTEPaTypOU.

4 genens

1/0,03

Section 2. Enzymology and bio-
logical oxidation.

Topic 5. Biological oxidation.
Pathways of oxygen utilization

PaGora ¢ pomonHUTENBHON
JIATEPATYPOIl.

5 "Henens

1/0,03




by cells. Oxidative phosphory-
lation.

Section 1. Introduction in bio-
chemistry.

Section 2. Enzymology and bio-
logical oxidation.

Topic 6. Colloquium - introduc-
tion in biochemistry, enzymolo-
gy and biological oxidation.

PaGora ¢ HOMOIHUTEIBHON
JIUTEPATYPOU.

6 Henmens

2/0,05

Section 3. Biochemistry of car-
bohydrates.
Topic 7. Digestion of carbohy-
drates. Metabolism of glycogen.
Glycolysis.

PaGora ¢ mOMOTHUTENHHOM
JINTEPATYPOIl.

7 "Henens

1/0,03

Section 3. Biochemistry of car-
bohydrates.

Topic 8. Metabolic pathways of
pyruvate. Gluconeogenesis.
Aerobic oxidation of glucose to
final products (CO> and H>0).

Pabora ¢ nomosHUTEIHHON
JIUTEPATYPOU.

8 Henens

1/0,03

Section 3. Biochemistry of car-
bohydrates.

Topic 9. Secondary pathways of
glucose metabolism. Effect of
hormones on the blood glucose
level.

PabGora ¢ momosmHuUTENHHOMN
JIUTEpaTypou.

9 Henens

1/0,03

10.

Section 3. Biochemistry of car-
bohydrates.

Topic 10. Colloquium — metab-
olism of carbohydrates..

PabGora ¢ pomonHUTENBHOM
JIUTEPaTypOM.

10 venens

2/0,05

11.

Section 4. Biochemistry of li-
pids.

Topic 11. Lipid metabolism.
Digestion and  re-synthesis.
Transport of exogenous lipids.
Evaluation of lipase activity.

PabGora ¢ nomonHUTENBHOU
JIUTEPaTypOu.

11 nenens

1/0,03

12.

Section 4. Biochemistry of li-
pids.

Topic 12. Lipids blood
transport. Metabolism of cho-
lesterol. Depositing and mobili-
zation of lipids. Determination
of plasma B-lipoproteins.

PaGora ¢ HOMOMHUTEILHON
JIUTEPATYPOM.

12 "wepens

1/0,03

13.

Section 4. Biochemistry of li-
pids.

Topic 13. Fatty acids metabo-
lism. Metabolism of ketone
bodies. Determination of total
cholesterol concentration in se-
rum.

PaGora ¢ HOMONHUTENBHON
JIUTEPaTypOU.

13 wenens

1/0,03

14.

Section 4. Biochemistry of li-
pids.

PaGora ¢ pomonHUTENBHON
JINTEPATYPOIl.

14 nenens

2/0,05




Topic 14. Colloquium — metab-
olism of lipids.

15.

Section 5. Biochemistry of nu-
trition.

Topic 15. Role of proteins, fats,
carbohydrates,  water-soluble
vitamins.  Vitamin-like sub-
stances. Fat-soluble vitamins.

PaGora ¢ HOMOIHUTEIBHON
JIUTEPATYPOU.

15 menens

1/0,03

16.

Section 5. Biochemistry of nu-
trition.

Topic 16. Mineral substances.
Regulation of water-electrolyte
balance.

PaGora ¢ HOMOMHUTEIBHON
JIUTEPATYPOU.

16 menens

1/0,03

17.

Section 5. Biochemistry of nu-
trition.

Topic 17. Colloquium - bio-
chemistry of nutrition.

PabGora ¢ momosmHuTENHHOMN
JIUTEpaTypou.

17 wenensa

1,75/0,04

18.

Hroro 3 cemecTp

20,75/0,57

4 cemecTp

19.

Section 6. Biochemistry of pro-
teins and amino acids.

Topic 18. Digestion and absorp-
tion of proteins. Analysis of
gastric juice.

Pabora ¢ nomosHUTEIHHON
JIUTEPATYPOU.

1 Henensa

0,5/0,01

20.

Section 6. Biochemistry of pro-
teins and amino acids.

Topic 19. Intracellular amino
acid metabolism. Determination
of amino transferase activity in
serum.

PabGora ¢ pomonHUTENBHOU
JIUTEPaTypOu.

2 Henens

0,5/0,01

21.

Section 6. Biochemistry of pro-
teins and amino acids.

Topic 20. Detoxification of
ammonia. Determination of
nonprotein nitrogen in blood
and urea in urine.

PabGora ¢ pomonHUTENBHOM
JIUTEPaTypPOM.

3 Henenst

0,5/0,01

22.

Section 6. Biochemistry of pro-
teins and amino acids.

Topic 21. Colloguium - me-
tabolism of proteins and amino
acids.

PaGora ¢ HoOmoMHUTENBHON
JIUTEPaTypOU.

4 genens

1,5/0,04

23.

Section 7. Biochemistry of nu-
cleoproteins and nucleic acids.

Topic  22.  Nucleoproteins
chemistry and metabolism. De-
termination of uric acid in urine.

PaGora ¢ HOMOMHUTEIBHON
JIUTEPATYPOU.

5 nenens

0,5/0,01

24.

Section 7. Biochemistry of nu-
cleoproteins and nucleic acids.
Topic 23. Matrix biosyntheses
(synthesis of DNA, RNA, pro-
teins).

PaGora ¢ HOMONHUTENBHON
JIATEPATYPOIl.

6 Hemens

0,5/0,01

25.

Section 7. Biochemistry of nu-

PaGora ¢ HOMOMHUTEIBHON

7 Henens

0,5/0,01




cleoproteins and nucleic acids.
Topic 24. Connective tissue
proteins.

JIATEPATYPOil.

26.

Section 7. Biochemistry of nu-
cleoproteins and nucleic acids.
Topic 25. Collogquium - me-
tabolism of nucleoproteins and
nucleic acids.

PabGora ¢ noOmMOTHUTENHHOM
JINTEPATYPOil.

8 Henens

1,5/0,04

217.

Section 8.
hormones.
Topic 26. Hormones, general
characteristic and peculiarities
of biological action.

Biochemistry of

PaGora ¢ HOMOMHUTEIBHON
JIUTEPATYPOU.

9 Henens

0,5/0,01

28.

Section 8. Biochemistry of
hormones.

Topic 27. Hypotalamic hor-
mones.  Pituitary  hormones.
Hormones of adrenal cortex.
Thyroid hormones. Sex hor-
mones.

PabGora ¢ momosmHuTENHHOMN
JIUTEpaTypou.

10 menens

0,5/0,01

29.

Section 8. Biochemistry of
hormones.

Topic 28. Hormones regulated
glucose blood level. Diabetes
mellitus. Glucose tolerance test.

PabGora ¢ momosmHuUTENHHOMN
JIUTEpaTypou.

11 menens

0,5/0,01

30.

Section 8. Biochemistry of
hormones.

Topic 29. Colloquium - bio-
chemistry of hormones.

PaGora ¢ HOMOMHUTENBHON
JUTEPATYPOU.

12 nenens

1,5/0,04

31.

Section 9. Biochemistry of tis-
sues and physiological func-
tions.

Topic 30. Physical and chemi-
cal properties of the blood. He-
moglobinoses.

PaGora ¢ HOMONHUTENBHON
JUTEPATYPOU.

13 wenens

0,5/0,01

32.

Section 9. Biochemistry of tis-
sues and physiological func-
tions.

Topic 31. Blood plasma pro-
teins. Blood clotting system.

PaGora ¢ HoOMONHUTENBHON
JIUTEPaTypOM.

14 wenens

0,5/0,01

33.

Section 9. Biochemistry of tis-
sues and physiological func-
tions.
Topic 32. Biochemistry of the
liver.

PaGora ¢ mOMOIHUTEIBHON
JIUTEPATYPOU.

15 menens

0,5/0,01

34.

Section 9. Biochemistry of tis-
sues and physiological func-
tions.

Topic 33. Biochemistry of con-
nective tissue, bone tissue.

PaGora ¢ HOMOIHUTEIBHON
JIUTEPATYPOU.

16 wenens

0,5/0,01

34.

Section 9. Biochemistry of tis-
sues and physiological func-

PaGora ¢ pomonHUTENBHON
JINTEPATYPOIl.

17 uenens

2/0,05




tions.

Topic 34. Colloquium - bio-
chemistry of tissues and physio-
logical functions.

35. |Aroro 4 cemectp 13/0,36

36. [Bcero 33,75/0,93

6. IlepeyeHb y4eOHO-METOAMYECKOT0 OOeCTeYeHUN ISl CAMOCTOSATEJIbHON PadoThI
00y4YaKIIHUXCS 10 TUCHUILINHE (MO1YJIIO).

6.1. Meronnueckue yka3aHus (COOCTBeHHbIE Pa3padoTKHu)
OTCyTCTBYIOT
6.2. J/Iuteparypa 1Ji1 CAMOCTOATEJIbHOM PadoThI

1. Davydov, V.V. Principles of Medical Biochemistry. Tutorial on biochemistry for foreign
students of medical department of higher education institutions / V.V. Davydov, E.R.
Grabovetskaya. - Ryazan; Saint Petersburg: Eco-Vector LLC, 2016. - 552 p.

2. 3ypabsu, C.D., Fundamentals of bioorganic chemistry = OcHoBbI OHOOpraHHYECKOM
XUMHUH [DaekTpoHHbIid pecypc]: yueonuk / Zurabyan S.E. - M.: I'DOTAP-Menawua, 2015. - 304 c.

9bC «KoHCynpTaHT CTYJICHTa» - Pexum JOCTyna:
http [lwww.studentlibrary.ru/book/ISBN9785970434437.html

7. ®oHA OLEHOYHBIX CPEACTB [JIsi POBEICHUs NMPOMEKYTOYHOH arrecTanuu o0y4a-
OLIMXCH 110 TUCUHUIIMHE (MOTYJII0)

7.1. IlepeyeHb KOMIIETEHIMI € YKa3aHHeM 3TaNoB UX ()OPMUPOBAHUS B Mpoliecce 00-
pa3oBaTe1bHOM NPOrpaMMBbl

Jransl popmupo- | HammeHoBanune yueOHbIX JUCHUILINH, GOPMUPYIOIIUX KOMIIETEHIIUH
BAHUS KOMIICTEH- B Ipouecce 0CBOCHHUs1 00pa30BaTeJbHOH NPOrPaMMbl
107071
(Homep cemecTpa
COIJIACHO y4eOHOMY
IUIAHY)
Buj nesiTeJibHOCTH: MeIMIMHCKAS, OPTAaHM3ALHOHHO-YIIPABJIEHYeCKas, HAYYHO-
HCCJIC0BATEIbCKASA
OIIK-1: roTOBHOCTBHIO peliaTh CTAHAAPTHBIE 32/1a4M NPO(ecCHOHATBLHOM 1eATeJbHOCTH €
HCIO0JIb30BAHMEM HH(POPMALIMOHHBIX, O0H0IHOTrpaduIEeCKUX pecypcoB, MeJUKO-
0M0JI0THYecKOii TEPMUHOJIOTHH, HHPOPMALMOHHO-KOMMYHHUKAIMOHHBIX T€XHOJIOTUH 1
Y4€TOM OCHOBHBIX TpPeOoBaHNi MH(POPMAILIMOHHOMH 0€30IACHOCTH

1 Xumus

1,2 VIamunckutl 31K

1,2 \buonozus

1,2,3 Unamomus

3,4 buoxumus
2 buoopeanuueckas Xumus

2,3 [‘ucmonozus, smopuoIocUs, YUMmoao2us
3 Meouyunckas ungopmamuxa



http://www.studentlibrary.ru/book/ISBN9785970434437.html

Mopdghonoeus

3,4

Hopmanvhas gusuonocus

4,5

Mukpobduonozeus, eupyconoaus

5,6

Dapmarxonozus

56,7

Hamoqbuwwzoeuﬂ, KIUHU4YecKkas namoqbuwwzoewl

56,7

[ lamonozcuueckas anamomus, KIUHU4ecKas namoaocuiecKkas aHamomus

DKOHOMUKA 30pABOOXpAHEHUe

Menedacmenm u mapxemune 8 30pagooOXpaHeHul

Ochosbl bepedrciusoeo npoussoo0cmsa

ObwecmeenHoe 300posbe U 30paso0XpaHeHUe

Knunuueckasn ¢hapmaxonoaus

Meouyuna xkamacmpog

RO w N o o|lo

VII Ilpakxmuka no nonayuenuro nepsutHbix npo@heccuoHaibHbIX YMeHUl u
HaBbIKO8, 6 MOM 4Yuclle NnepsuyHviXx ymenuti u Hagvikoe HHUJ] (Vxoo0 3a
DOILHBIMU MEPanesmuyuecKo20 U Xupypeuiecko2o npoghuis)

Knunuueckasn npakmuxa (¥Yxo0 3a 001bHbIMU Mepanesmuyecko2o u Xupyp-
euueckoeo npoduis)

[1I1 IIpakmuxa no noayuyeHuro NpoGeccuOHAIbHLIX YMEHUL U ONbIMd Npo-
peccuonanvrou Oesmenvrocmu (IlomowHux Mmaaouieco MeOUYUHCKO20
nepconana)

4

[1I1 Tlpakmuxa no noayuyeruio npogpheccuoHaIbHbIX YMeHUL U ONbIMA NPOo-
heccuonanvrotl desmenvrHocmu (IlomowHuk naramuoi medcecmpoi)

C

Focydapcmeeﬁﬁa}z umoeoeas ammecmayus

OIIK-7: roTOBHOCTBHI0 K MCI0JIb30BAHUIO OCHOBHBIX (PM3NKO-XMMHYECKHX, MaTeMaTH4e-
CKHMX U MHBIX €CTECTBEHHOHAYYHbIX NOHATHH M METOAOB NPH PEIICHUHU NMPO(PeCcCHOHAb-

HBIX 3aJa4

1

Mamemamuxa

1

Xumus

\buonocus

Unamomust

Duszurka

BMOOpZClHMH@CKa}Z XUMUA

[ ‘ucmonoeus, 3M6pMOJZ02M}Z, yumoJocust

[ lymu ¢hopmuposanus 300posoco oopasa

Mopdghonoeus

buoxumus

Hopmanvhas ¢usuonocus

Meouyurnckas sxon102us

Hymynonozus

Muxpobduonoeus, eupyconoaus

[ ucuena

~N B~
ocojo1| ol

Tonoepaguueckas anamomusi U ONEPaAMuBHAsl Xupypeus

Meouyunckas ecenHemuka

Dnuoemuonozus

[II1 TIpaxmuka no noayuenuro nPopheccuoHaIbHblX YMEeHUl U Onbima npo-
peccuonanvrou Oesmenvrocmu  (IlomowHUK naramuol MeOUYUHCKOU
cecmpbi)

FocydapcmeeHHaﬂ umoczoeas ammecmayusl

OIIK-9: ciocoOHOCTHIO K O1leHKe MOPGOPYHKIMOHANBHBIX, PU3HOJOTHYECKUX COCTOSIHUM




U NATOJOTN4YeCKUX MPOIeCCOB B OPraHU3Me YeI0BeKa /sl pelieHus NpodeccuoHaIbHbIX

3aJgav

Anamomus

buoxumusn

Buoopeanuuecxaﬂ XUMUA

[ ‘ucmonoeus, 3M6pu0ﬂ02uﬂ, yumoJocus

Hopmanvnas ¢uzuonocus

[Iponedesmura 6HympeHHux bone3nell, 1y4esas OUa2HOCMUKA

[ lamonozuueckas anamomus, KIUHU4ecKas namoaocudecKkas aHamomus

Tonoepaguueckas anamomus U ONePamueHAs Xupypeus

Meouyurckas cenemuxa

/[epmamoseneponocus

Knunuueckas uMmyHOI02Usl

Annepeonocust

CuMy/lﬂL!uOHHO€ O6y'¢€Hl/l€

o0 | W|o|>

[111 IIpakmuxa no noiyyeHuro npopheccuoOHaIbHbIX YMEHUU U ONblma npo-
heccuonanvrotl desmenvrocmu (IlomowHuk npoyedypHou meocecmpot)

C

FOC)/()CZPCI’I’IGGHHCZ}I umoezoeas ammecmauyusl

IIK-5: roTOBHOCTBIO K cOOpPY U AHAJIN3Y K100 NALMEHTA, JAHHBIX ero AaHAMHe3a, pe3yJib-
TATOB 0CMOTPA, JIa00PATOPHBIX, HHCTPYMEHTAJIbHBIX, 1aTOJIOT0-AHATOMUYECKHX M HHBIX
HCC/IeI0BAHMI B IeJIAX PACIIO3HABAHUS COCTOSIHUS WJIH YCTAHOBJICHUS (PAKTA HAINYHUSA

HJIH OTCYTCTBUSA 3a200/1eBaHNA

buoxumusn

[ ‘ucmonoeus, 3M6pu0/l021/lﬂ, yumoJiocust

Hopmanvhas gusuonocus

Mukpobuonozcus, supyconozus

IIponedesmura eHympennux bone3nell, 1yuesas OUaACHOCMUKA

Obwas xupypeus, 1y4esas OUacHOCMuKd

[ lamonozcuueckas anamomus, KIUHU4eCcKas namoao2udecKkas aHamomus

Heeponozus

Meouyurnckas cenemuka

Heupoxupypeus

[leouampus

[ ‘ocnumanvuas xupypaus, 0emcKas Xupypaus

[ ‘ocnumanvHas mepanus, 3HO0KpuH0ﬂ02uﬂ

[ lonuxnunuueckas mepanust

Cmomamonozus

Tpaemamonoaus, opmoneous

DPmuzuampusi

AHechS’MO]ZOZu}Z, peanumanyusl, UHMeHCUBHAA mepanus

Cocyoucmas xupypeus

Meouyuna xkamacmpog

/[emckue bone3nu

[II1 TIpaxmuka no noayuenuro npopheccuoHaIbHblX YMEeHUU U Onbima npo-
heccuonanvrou dessmenvrocmu (Llomownux npoyedypHou meocecmpot)

Focydapcmeeﬁﬁaﬂ umoecoeas ammecmayusl

[Ipomusoodeiicmaue Koppynyuu 8 npogheccuonanibHoll cgepe




7.2. Onucanue nokasarejieid ¥ KpUuTepueB OLeHUBAHUS KOMIIETEHIMII HA Pa3jIMYHbIX 3Tanax ux (GOpMHPOBAHUS, ONMCAHUE HIKAJIbI

OICHUBaAHUA

IInanupyemble pe3y/ibTaThl OCBOCHHSA
KOMIIeTeHIIUH

Kpurtepun oneHuBanus pe3yibTaToB 00y4eHHUs

Hey/10BJIETBOPHUTEIHLHO| y10BJI€TBOPUTEIbHO ‘

X0po1I0

OTJIMYHO

HaumenoBanue
OLIEHOYHOI0 Cpe/-
CTBa

OIIK-1 - roTOBHOCTH peliaTh CTaHJAAPTHBIE 3a1a4H NPO¢ecCHOHATBHOM 1eSITeILHOCTH ¢ HCMOJIb30BaHHEM HH(POPMALMOHHBIX, OMOTHOrpaduIecKuX pe-
CYPCOB, MeIUKO0-0HOJIOTHYECKOI TEPMHUHOJIOTUN, HH(POPMANMOHHO-KOMMYHHKANMOHHBIX TEXHOJIOTHI M Y4€TOM OCHOBHBIX TPeOOBaHUii HH(pOpMALIOH-
HOM 0e30I1aCHOCTH

3HATH XHWMHKO-OHOJIOTHYECKYIO CYITHOCTB
[POLIECCOB, MPOUCXOANIMX B KUBOM Opra-
HHU3MC Ha MOJICKYJIAPHOM, KJIICTOYHOM, TKAHCH
BOM M OpPTaHHOM YPOBHSX; CTPOCHHUE U OHO-
XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
OMOJIOTMYECKH Ba)KHBIX COCTUHEHUI: OENKOB,
HYKJICHMHOBBIX KHCJIOT, YIJICBOAOB, JIMIINAOB,
BUTAMHUHOB; OCHOBHBIE META0OJINYECKHE MYTH
UX TpeBpalleHus; (epMEHTATUBHBIA KaTalus;
OCHOBBI OMOPHEPTeTHKU; OCHOBHBIE MEXaHM3-
MBI PETyJALUN METa00JINYECKUX IpeBpalle-
HUN OENKOB, HYKIEHHOBBIX KHCIIOT, YIJIEBO-
JIOB, JIMIIKXJOB, JAJWMArHOCTHUYECKHW 3HAYUMBbIC
MOKazaTelar  OMOJOTHYECKHX  SKHJKOCTEH
(Tu1a3Mbl KPOBU M MOYH) Y 3I0POBOTO YEJIOBE-
Ka.

@parMeHTapHbIe 3HAHUS

Henosnuwle 3HaHus

CdopmupoBaHHbIE,
HO COZIepIKaIlye oT-
JIeJIbHbIE MPOOebl
3HAHUS

CdopmupoBaHHBIE CH-
CTEeMAaTUYECKUE 3HAHUSI

yMeTb: II0JIb30BaTbCid Yy4eOHOM, HayudHO,
HAy4YHO-TIOMYJISIPHOM  JINTEPATYpOH, CETBIO
WuTtepHer nas npodeccnoHanbHOM AesiTeNnb-
HOCTH.

YacTuuHbIE YMEHUS

Henonnsle ymenus

VY4eHus noaHbIe, J10-
MyCKaroTCsl HeOOIb-
[IIHE OIINOKHU

CdopmupoBaHHbIE yMe-
HUSI

BJIa/IeTh: 0a30BBIMU TEXHOJOTHUSIMH TIPEOOpa-
30BaHUs HH(OpPMAIMH: TEKCTOBBIE, TaOINY-
HBIE PENAaKTOPhI, TEXHUKOW pabOThl B CETH

WuTepHeT [Uisi MpodecCHOHANBHON /esTelb

YacTUYHOE BJIaJIEHUE
HaBBIKaMU

Hecucremarnueckoe
NIPUMEHEHNUE HABBIKOB

B cucremarnmueckoM
MIPUMEHEHUU HaBbI-
KOB JIOITYCKAIOTCS
pooesbl

YcnenrHoe u cucreMa-
TUYECKOE MPUMEHEHUE
HAaBBIKOB

Ormpoc, KOJIOKBU-

yM, 3a4€T B YCTHOH

¢dbopMme, 3K3aMeH B
yCTHOU opme




HOCTH MEIUKO-aHaTOMHUYECKUM TTOHATHUIHBIM
armapaTom.

ICHUH l'lpO(l)eCCI/IOHaJ'IbHLIX 3aJgav

OIIK-7- roTOBHOCTH K HCII0JIb30BAHNIO OCHOBHBIX (l)I/I3I/IKO-XI/IMI/I'leCKI/IX, MAaTeMATUYC€CKUX U HHBIX €CTCCTBCHHOHAYYHBIX NMOHATHH U METO/10B IIPpH pe-

3HATh: TpaBWJia pabOTBl M  TEXHHKH|
0e30MacHOCTH B (PU3UYECKHUX, XUMUYECKUX U
OHOJIOTMYECKHX JIA00PATOPHUSX, C PEAKTHBAMH,
pudopamMu, SKHBOTHBIMU; XAMHKO-
OHOJIOTUYECKYIO CYIITHOCTb IIPOIIECCOB,
MPOUCXOJSIINX B JKHBOM OpTraHW3ME HA|
MOJICKYJISIPHOM, KJIETOYHOM, TKAaHEBOM W
OpPraHHOM YPOBHSIX; CTpOCHHE 31
OHMOXMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
OMOJIOrMYECKH Ba)KHBIX COEHUHEHUN: OEJIKOB,
HYKJICHHOBBIX KHCJIOT, YIJICBOJOB, JIUIUIOB,
BUTAMHUHOB; OCHOBHBIC META0OIMYCCKHE MTyTH
WX TpeBpalleHus; (epMEeHTATUBHBINA KaTalus;

OCHOBBI OMO’HEPreTHKH, OCHOBHBIE
MEXaHU3MBbl ~ PETYJSIUH  METabOINYECKUX]
MpeBpaIIeHuil 0eJIKOB, HYKJIEMHOBBIX KHCIIOT,
YTJIEBOJIOB, JIMIIUJIOB; JIMAarHOCTUYECKHU
3HAYMMBbIE MOKa3aTean OMOJIOTUYECKHX

KUJIKOCTeH (IU1a3Mbl KPOBH M MOYH) Y|

3J0POBOI0 YCJIOBCKA.

@dparmMeHTapHbIe 3HAHUSA

Henonurle 3Hanus

CdopmupoBaHHEIE,
HO CO/Iep Kallue OT-
JebHBIC TPOOEITBI
3HAHUS

CdopmupoBaHHbIe CH-
CTEMaTUYECKUE 3HAHUS

YMeTh: I0JIb30BaThCs J1a00OpPaTOpHBIM 000pPY-
noBaHueM ((pU3HUECKUM, XUMUYECKUM U OHO-
ITOTMYECKHM).

YacTuuHkle YMCHUA

Hemnonnakie YMCHUA

V4yeHus moaHele, 10-
MyCcKaroTcsl HeOOb-
[IHE OLIUOKHU

CcdhopmupoBaHHbIE yMe-
HUS

BJIa/IeTh: 0a30BBIMU TEXHOJOTHUSIMHU TIPEOOpa-
30BaHUs HH(OpPMAIMHM: TEKCTOBBIE, TaOINY-
HBIE PENAaKTOPhI, TEXHUKOW pabOThl B CETH
WNuTtepHer nns npodeccHoHaNbHON AesITelNb-
HOCTH; TIppeMaMu paboOThl C  MEIHKO-

TEXHUYECKOH anmnapaTrypou.

YacTU4YHOE BJIaJIEHUE
HaBBIKaMU

Hecucremarnueckoe
MIPUMEHEHNE HABBIKOB

B cucremarnueckoMm
MIPUMEHEHUU HaBbI-
KOB JIOITyCKAIOTCSI
pooebl

YcnenrHoe u cucreMa-
TUYECKOE MPUMEHEHUE
HAaBBIKOB

Onpoc, KOJIOKBU-

yM, 3a4€T B yCTHOU

dbopme, SK3aMEeH B
ycTHOM hopme




OIIK-9: cioco6HOCTHIO K OleHKe MOP(GOPYHKIMOHAIBbHBIX, PU3MOJIOTHYECKUX COCTOSIHUNA M MATOJIOTMYECKHUX MPOIECCOB B OPraHu3Me YeI0BeKa 1JIsl
peuieHnsi NpogecCHOHATBHBIX 32124

3HATh: [IpaBUJa PabOThl U TEXHUKH Oe3omac-
HOCTH B (1)I/I3I/I‘ICCKI/IX, XHUMHYECKHX U OHMOI0-
FMUYECKUX J1a00opaTopusX, ¢ peaKTUBAMHU, IIPH-
Oopamu, JKUBOTHBIMU; XUMHUKO-
OMOJIOTMYECKYI0 CYLIHOCTh IPOLIECCOB, IPO-
HCXOOAIINX B XMBOM OpPraHuU3MC Ha MOJICKY-
IISIPHOM, KJICTOYHOM, TKQHEBOM M OPraHHOM
YPOBHSIX; CTPOCHHE M OMOXHMHUYECKHE CBOW-
CTBa OCHOBHBIX KJIACCOB OHMOJIOI'MYECKH BaXK-
IHBIX COGﬂHHeHHﬁ: 6GJIKOB, HYKJICHMHOBBIX KHC-
IOT, YIJIEBOJOB, JIMIUAOB, BUTAMHMHOB; OCH
HOBHBIE METAa0OJIUYECKUE MTYTH UX IMpeBparlie-
HUs; pepMEeHTAaTUBHBIN KaTallu3; OCHOBBI OMO-
OHCPICTUKHU; OCHOBHBLIC MCXAHU3MBI PCTYJIA-
UM METa0OJIMYECKUX MpEBPALICeHUN OENKOB,
HYKJICHMHOBBIX KHCJIOT, YTJICBOAOB, JHUIIU0B,
NMAarHOCTHYECKH 3HAuYMMble TOKa3aTenu OHo-
IMOTUYECKUX JKUAKOCTEeH (TUla3Mbl KpPOBU |
MOYH) Y 3J0POBOT'0 YEJIOBEKA.

@dparmMeHTapHble 3HAHUSA

Hemnonabie 3HaHMS

CdopmupoBaHHEIE,
HO CO/Iep KaIlue OT-
JebHBIC TPOOEITBI
3HAHUS

CdopmupoBaHHbie CH-
CTEMaTUYECKUE 3HAHUS

YMeTh: MHTEPIPETUPOBATh  PE3YJIbTATHI
HanOoJee PaclpoCTPaHEHHBIX METOJ0B Jabo-
paTOpHOM M (PYHKIIMOHAIHHOM TUATHOCTUKH,
TEPMOMETPUM JUISl BBIABIEHUS MATOJIOTHYE-
CKHMX ITPOLIECCOB B OPraHax M CUCTEMaX 4eJIo-
BEKA.

YacTuuHbIE YMEHUS

Henonnsle ymenus

Ydenwns nojHEIE, 10-
MycKaroTcsi HeOOIb-
[IIHE OIINOKHU

CdopmupoBaHHbIE yMe-
HUSI

BJIaJ1€Thb: MCIWKO-aHATOMHYCCKHUM HOHSTHH-
HBIM arrmapaToM; METOJaMH OLCHKHW HOpPMa-
TUBHBIX BO3PACTHBIX OMOXMMHYECKHX MOKa3a-
TeJ'IefI; HaBbIKaMU IMOCTAHOBKU MPEABAPUTCIIb-
HOro avarHo3a Ha OCHOBaHHWH PE3YJIbTATOB|

TabopaTOPHOTO U MHCTPYMEHTAJIBHOTO 00CIIe-

YacTU4yHOE BJIaJIEHUE
HaBBIKaMU

Hecucremarnueckoe
MIPUMEHEHNE HABBIKOB

B cucremarnueckoMm
MIPUMEHEHUU HaBbI-
KOB JIOITYCKAIOTCS
pooebl

YcnenrHoe u cucreMa-
TUYECKOE MPUMEHEHUE
HAaBBIKOB

Onpoc, KOJIOKBU-

yM, 3a4€T B yCTHOU

dbopme, SK3aMEH B
ycTHOM (hopme




JIOBAHH .

IIK-5: roTOBHOCTBIO K CﬁOpy n aHaAJIUu3y JKaJ100 nmanueHTa, 1aHHbIX €ro anaMmHesa, pe3yjabTaToB 0CMOTpAa, J'IaﬁOpaToprIX, HHCTPYMEHTAJIbHBIX, IIATOJI0-
ro-aHaTOMHY€CKHUX U MHBIX I/ICCJICIIOBaHPlﬁ B LI¢JISAX pacnnosHaBaHUs COCTOAHUSA WM YCTAHOBJICHUA (l)aKTa HAJIWIUA WIH OTCYTCTBUSA 3200/1eBaHUA

3HATH: MpaBUja PadOTHl U TEXHUKH Oe30mac-
HOCTH B (PU3MYECKUX, XUMHUECKUX U OHOJIOA
TMYECKUX J1a00opaTopusX, C peaKTUBAMH, MPH-
Oopamu, KUBOTHBIMU; XUMHUKO-
OHMOJIOTUYECKYIO CYIIHOCTH IIPOILIECCOB, IPO-
MCXOAALIMX B KMBOM OpraHM3Me Ha MOJICKY-
MSIPHOM, KJIETOYHOM, TKaHEBOM M OPraHHOM
YPOBHSX; CTPOCHHE U OMOXHMHUYECKHE CBOM-
CTBa OCHOBHBIX KJIACCOB OHMOJIOTMYECKH BaXK-
HBIX COCJUHEHUMN: OENIKOB, HYKJIEMHOBBIX KHC-
10T, YIJIEBOJAOB, JUIUAOB, BUTAMHUHOB; OC-
HOBHbIE MeTa0O0JIMYeCKHEe MYTH UX IMpeBpallie-
HUS; (pepMEHTAaTHBHBIN KaTalln3; OCHOBBI OO
HSHEPreTUKU; OCHOBHBIE MEXaHU3Mbl Peryis-
MU META0OJMYECKUX TPEBpAIeHUN OEJIKOB,
HYKJIEMHOBBIX KHCJIOT, YTIJIEBOJAOB, JIMIHUJIOB;
NTMarHOCTUYECKH 3HAYMMBbIE IOKa3aTeau OHo-
IMOTMUYECKUX KHUJIKOCTeH (M1a3Mbl KpPOBH U
MOUH) Y 3J0POBOTO YEJIOBEKA.

@parMeHTapHbIC 3HAHUS

Henomnurle 3Hanus

CdopmupoBaHHsbIe,
HO COZIepIKallye oT-
JeJIbHBIE POOebI
3HAHUSA

CdopmupoBaHHbIE CH-
CTEeMATUYECKUE 3HAHUSI

YMeThb: TI0Jb30BaThCsl Y4eOHOM, HAy4HOM,
Hay4YHO-TIOIYJISIPHOM  JINTEPaTypoH, CEThIO
WuTepHeT 111 NpodecCuoHaIbHON AeaTeb
HOCTH; MHTEPIPETUPOBATH pe3ynbTaThl
HanboJiee pacpoOCTPAaHEHHBIX METOJIOB J1a00-
paTopHON W (YHKIIMOHATHHOW THArHOCTHKH,
TEpMOMETPUM Uil BBIABICHUS I1aTOJOTHYE-
CKHMX IIPOLIECCOB B OPraHaX M CUCTEMAX 4eJIO-
BEKa.

YacTuuHbie YMCHUA

Hemnonnakie YMCHHA

VueHus nonHkele, 10-
MyCKaroTCs HEOOIIb-
[IHE OLIUOKHU

CcdopmupoBaHHbIE yMe-
HUS

BJIaJ€Thb: MCIWKO-aHATOMHYCCKHUM HOHSTHH-
HBIM arrmapaTroM; METOJaMH OHLCHKHW HOPMa-

YacTUYHOE BJIaJIEHUE
HaBBIKaMU

Hecucremarnueckoe
NIPYMEHEHNE HABBIKOB

B cucremarnyeckom
MIPUMEHEHNUN HABBI-

YcnenrHoe u cucreMma-
TUYECKOE MPUMEHEHHE

Ormpoc, KOJIOKBU-

yYM, 3a4€T B YCTHOMI

dbopme, 3K3aMEH B
yCTHOU opme




TUBHBIX BO3PACTHBIX OMOXMMHYECKUX MMOKa3a-
Teﬂeﬁ; HaBbIKaMU IMOCTAHOBKU MPEABAPUTCIIb-
HOrO JIMarHo3a Ha OCHOBAHUHM peE3yJIbTaTOB
mabopaToOpHOTO M MHCTPYMEHTAILHOTO 00CIIe-

JIOBAHH .

KOB JIOITYCKAOTCS
poOeITbI

HaBBIKOB




7.3. TunoBble KOHTPOJILHBbIE 32JaHNS U MHbIe MATEPHAJIbI, HEOOXOAUMBbIE [IJIsl OleH-
KM 3HAHMA, yMEHHH, HABBIKOB U (WJIH) ONbITA AeSATEJbHOCTH, XaPpaKTEePU3YIOIIHUX ITANbI
(opMupoBaHUA KOMIIETEHINI B MIpoLiecce 0CBOeHHs 00pa30BaTeIbLHOM NPOrpaMMBbl

KoHTpoJibHbIe BOMPOCHI /IUIsl TEKYHIEr0 KOHTPOJIsI (KOJJIOKBHYM)
3 cemecTp

Section 1-2. Introduction in biochemistry. Enzymology and biological oxidation.

Questions for preparation:

1. Levels of organization of a protein molecule (concept, varieties and bonds stabilizing the
structure).

2. Conformational changes in functioning of proteins. Interaction of proteins with ligands.
Cooperativity effect.

3. General physical and chemical properties of proteins (viscosity of solutions, light diffu-
sion, optical activity, mobility in the electric field, absorption of UV rays, solubility in water).

4. Stability of protein solutions (the role of a protein charge, hydrate shell, molecular
weight, molecule shape). Isoelectric state.

5. Sedimentation of proteins (reversible — «salting-out», irreversible).

6. Enzymes as protein catalysts.

7. Modern classification of enzymes and terminology of enzymes (systemic and working
names). Enzyme code. General characteristic of classes.

8. The mechanism of enzyme action. Enzyme kinetics. The effect of substrate concentra-
tion, pH, temperature on enzyme reaction velocity (molecular mechanism, graphical relation-
ship). Michaelis constant (Km), usage of Km for predicting the course of biochemical reactions.

9. Enzyme active site and its structure.

10. Coenzymes, their classification and role in catalysis. Block-structures of the NAD™,
NADP*, FAD and FMN.

11. Mechanisms of regulation of enzyme activity: reversible and irreversible regulation,
isosteric and allosteric regulation, covalent modification of the structure of the enzyme.

12. Multiple forms of enzymes (isoenzymes and true multiple forms), examples, their bio-
logical role.

13. Medical aspects of enzymology. Examples of enzymes and inhibitors usage in diagno-
sis and treatment (including dentistry).

14. Metabolism, catabolism and anabolism, their distinctions and interrelations. Linear and
cyclic metabolic pathways, regulatory (key) enzymes.

15. Adenilate system of the cell, its participation in energy exchange. Ways of ATP syn-
thesis: substrate-level, oxidative and photosynthetic phosphorylation.

16. Tricarboxylic acid cycle as a central metabolic pathway. Cellular localization of TCA
cycle, reactions, enzymes, co-enzymes. Functions of TCA cycle. Anaplerotic reactions.

17. Pyridine-dependent and flavin-dependent dehydrogenases. Block-structures of co-
enzymes NAD*, NADP*, FAD, FMN.

18. Tissue respiration. The structure of the respiratory chain components, enzyme com-
plexes, coenzymes, functioning mechanism. The diagram of the respiratory chain, phosphoryla-
tion points, the mechanism of an electro-chemical gradient formation.

19. Oxidative phosphorylation. H*-ATP-synthase. The chemiosmotic Mitchell theory.
Phosphorylation ratio (P/O) for various substrates supplying hydrogen to the respiratory chain.
Regulation of the respiratory chain and H*-ATP-synthase.

20. Microsomal oxidation, its role for the cell.

21. Causes for the hypoenergetic states development. Inhibitors of electron transport and
oxidative phosphorylation.



Section 3. Biochemistry of carbohydrates.

Questions for preparation:

1. Carbohyadrates digestion, end products, digestion impairments. The role of cellulose and
pectines in the human diet.

2. Absorption of carbohydrates digestion products, molecular mechanisms. The fate of ab-
sorbed monosaccharides. Glucose transport to cells.

3. Glycogen synthesis, purpose, sequence of reactions, expenditure of energy and regula-
tion. Aglycogenosis.

4. Degradation of glycogen in the liver and muscles, sequence of reactions, regulation.

5. Glycolysis, its biological role, subcellular localization, phases (unoxidative, oxidative),
reactions, energy yield and mechanism of ATP formation. Glycolysis regulation, key enzymes.

6. Oxidative decarboxylation of pyruvate as a central metabolic pathway. Pyruvate dehy-
drogenase complex (enzymes, co-enzymes, scheme of reactions).

7. Pyruvate as a central metabolite. Pathways of pyruvate conversion depending on the en-
ergetic status and peculiarities of oxidative cellular metabolism.

8. Gluconeogenesis (biological role, substrates, key reactions and enzymes, regulation, ex-
penditure of energy).

9. Aerobic oxidation of glucose to CO2 and H2O (stages, energy yield, mechanisms of ATP
formation).

10. Pentose phosphate pathway (subcellular localization, steps, key enzymes, metabolites,
biological role, regulation).

11. Uronic acid pathway (tissue and subcellular localization, biological role).

12. Physiological concentrations of glucose in the blood. Hormonal regulation of blood
glucose level.

13. Carbohydrate utilization by oral bacteria. Differences in the synthesis of glycogen in
humans and bacteria. Chemical-parasitic theory of tooth decay. Role of sugar alcohols (sorbitol,
xylitol) in the prevention of caries.

14. Substrate level phosphorylation and oxidative phosphorylation. The diagram of the respirato-
ry chain.

Section 4. Biochemistry of lipids.

Questions for preparation:

1. Lipids, general characteristics, classification. Characteristic and biological role of lipid
groups (chemical formulas and terminology of acylglyceroles and glycerophospholipids; block-
structures of waxes, sphingophospholipids, glycolipids, sulfolipid structures).

2. Digestion of lipids, phases. Emulsification (purpose, factors, stabilization of fatty emul-
sion). Bile, bile acids (primary, conjugated, secondary). Enterohepatic re-circulation of bile ac-
ids. Hydrolysis of diet lipids (enzymes, conversion patterns). Absorption (mechanisms, micellar
dissolution, fate of micelles).

3. Re-synthesis of triacylglyceroles and glycerophospholipids in enterocytes.

4. Synthesis of TAG and glycerophospholipids in the liver and fatty tissue (role of lipo-
tropic factors).

5. The structure and metabolism of VLDL (very low density lipoproteins), IDL (intermedi-
ate density lipoproteins), LDL (low density lipoproteins), HDL (high density lipoproteins). Bio-
chemistry of atherosclerosis, atherogeneity index.

6. Cholesterol, biological role, biosynthesis (tissue and subcellular localization, substrates,
phases, reactions of the 1st phase, regulation). Mechanisms of maintaining cholesterol balance in
cells.

7. Mobilization of lipids from the adipose tissue. Hormone-sensitive lipase.

8. B-Oxidation as a central pathway of fatty acids catabolism. Subcellular localization of
the process, activation of fatty acids, transport to mitochondria. Oxidation reactions, participation
of vitamins. Association with oxidative phosphorylation, energetic yield. p-oxidation of fatty ac-



ids with an odd number of carbons, unsaturated fatty acids. Peculiarities of p-oxidation in perox-
isomes.

9. Biosynthesis of fatty acids. Subcellular localization, substrates, reactions, regulation. Pe-
culiarities of the fatty acid syntase structure. The malic-enzyme role.

10. Polyunsaturated fatty acids as essential nutritive factors: representatives, biological
role.

11. Metabolism of arachidonic acid. Biosynthesis of eicosanoids (prostaglandins, prostacy-
clins, leukotriens, thromboxans) and their biological role.

12. Ketogenesis: tissue and subcellular localization, substrates, reactions. Molecular mech-
anisms of ketonemias in diabetes mellitus and fasting. Utilization of ketone bodies (interconver-
sions, activation, involvement into metabolism, energy yield of oxidation).

13. Acetyl-CoA as a central metabolite.

14. Hormonal regulation of lipid metabolism.

Section 5. Biochemistry of nutrition.

Questions for preparation:

1. The nutritive value of proteins, fats, carbohydrates. General notion of fuel metabolism,
carbohydrates and lipids storage and utilization pathways. Role of fibrous polysaccharides. Es-
sential nutritive factors.

2. Water soluble vitamins: thiamine (B1), riboflavin (B2), pantothenic acid, niacin, pyri-
doxine (B6), folic acid (B9), cobalamine (B12), biotin (vitamin H), ascorbic acid (vitamin C).
Chemical nature, co-enzyme forms, molecular mechanisms of action, diet sources, signs of
hypovitaminoses.

3. Fat soluble vitamins: A (retinol), E (tocopherol), D (calcipherol), K. Structure, role in
metabolic processes, diet sources, signs of hypovitaminoses. Hypervitaminoses A, D.

4. Vitamin-like substances: bioflavonoids (vit. P), choline, lipoic acid, inositol, paraamino-
benzoic acid, vit. U. Biological role.

5. Macroelements: sodium, potassium, chlorine, calcium, phosphorus, magnesium, sulfur.
Role in metabolism.

6. Hormonal regulation of salt and water balance. Renin-angiotensin system, the role of al-
dosterone, vasopressin, atrial natriuretic factor.

7. Hormones regulating calcium and phosphorus metabolism. Chemical nature, mechanism
of signal transduction in target-cells, biological action.

8. The role of iron in the organism (absorption, transport, intracellular metabolism). Iron
deficiency states and iron-deficient anemias.

9. Microelements: the role of copper, selenium, iodine in tissue metabolism.

10. Vitamin-like substances: bioflavonoids (vit. P), choline, lipoic acid, inositol, paraami-
nobenzoic acid, vit. U, etc. Biological role.

4 cemecTp

Section 6. Biochemistry of proteins and amino acids.

Questions for preparation:

1. Nitrogen balance. Dietary protein requirement. The biological value of proteins.

2. Total and selective proteolysis, examples, biological role. Characteristics of proteases
produced in gastrointestinal tract.

3. Digesting the proteins in the gastrointestinal tract — enzymes, their origin and mecha-
nism of activation, specificity. Role of hydrochloric acid.

4. Amino acid pool of the cell — sources and utilization.

5. Transamination. Enzymes. Coenzyme. The role of this process in the life of the cell. The
diagnostic value of the determination of transaminases (ALT and AST) activity in serum. Write
down the reactions catalyzed by ALT and AST.



6. Ways of amino acid deamination. Enzymes and coenzymes of oxidative deamination.
Write down the reaction catalyzed by glutamate dehydrogenase, describe its biological signifi-
cance. The biological significance and mechanism of indirect deamination.

7. Usage of carbon skeletons of amino acids. Ketogenic and glycogenic amino acids.

8. The ways of ammonia detoxification. Formation of glutamine, its role in the transport of
ammonia. Characteristics of the local pathways of ammonia detoxification available in non-
hepatic tissues.

9. Formation of urea. The role of the liver in urea formation. Significance of the determina-
tion of blood urea in clinical practice.

10. Nonprotein blood nitrogen — components, their origin and relative content, principle of
determination, clinical-diagnostic value.

11. Decarboxylation of amino acids. Enzymes, co-enzyme. The formation of histamine,
serotonin, GABA, their role in the body. The formation of catecholamines (dopamine, norepi-
nephrine, epinephrine) and their role in the body.

Section 7. Biochemistry of nucleoproteins and nucleic acids.

Questions for preparation:

1. Mononucleotides, structure, terminology, biological role.

2. Modern concept of DNA structure (primary, secondary, tertiary structure). Cell localiza-
tion, functions.

3. Nucleoprotein metabolism. Digestion of nucleoproteins in the digestive tract (signifi-
cance, steps, enzymes).

4. Degradation of purine nucleotides (reactions, uric acid as an end-product of catabolism).
Disorders of purine metabolism (hyperuricemia and gout, urolithiasis).

5. Biosynthesis of purine nucleotides. The initial substrates, scheme of reactions, enzymes.
Regulation of synthesis.

6. Biosynthesis of pyrimidine nucleotides. The initial substrates of synthesis, scheme of re-
actions, enzymes. Regulation of synthesis.

7. Synthesis of deoxyribonucleotides.

8. The mechanism of DNA synthesis in eukaryotes. Enzymes and substrates of synthesis.
Draw a scheme of replication fork, describe formation of the Okazaki fragments.

9. RNA synthesis in eukaryotes. Enzymes and substrates of synthesis. Maturation of pre-
mRNA.

10. Genetic code and its properties.

11. Recognition and translation as steps of genetic information realization in the cell. Role
of t-RNA in protein synthesis, its adapter function. ARSases — role, specificity, reactions cata-
lyzed by these enzymes.

12. Modern understanding of protein biosynthesis. Regulation of protein biosynthesis in
the cell at a genetic level.

13. Posttranslational modification of protein molecules, kinds, biological role.

14. Collagen. The amino acid composition, the spatial structure. Isocollagens. Features of
the synthesis of collagen. Intra- and extracellular stages of the formation of the —maturel colla-
gen.

15. Elastin. Role in the body. Features of the primary structure. The importance of extra-
cellular stages in the mechanisms of formation of mature elastic tissue.

16. Protein-carbohydrate complexes. Principles of classification, biological role (call not
less than 5 functions), mechanisms of synthesis and decay.

17. Fibrillar adhesive proteins of extracellular matrix and their functions.

18. Features of the protein composition of the cartilage and bone tissues. Non-collagenous
proteins, the biological role.

Section 8. Biochemistry of hormones.



Questions for preparation:

1. Hormones, classification by the chemical structure, site of synthesis. Peculiarities of
hormonal action.

2. Hormone receptors, classification. Structure of intracellular receptors (nuclear and cyto-
solic), receptors of a plasma membrane (canal-forming receptors, 1-TMS and 7-TMS receptors).

3. Mechanisms of signal transduction for steroid, amino acid-derived, protein-peptide hor-
mones. Role of G-proteins, secondary messengers (CAMP, cGMP, IP3, Ca?*, DAG), proteinki-
nases. Signal transduction from intracellular and 1-TMS-receptors.

4. Hypothalamus hormones: chemical structure, type of receptor in target-cells and mecha-
nism of a hormone signal transduction, response of hypophysis cells to the liberins and statins
action.

5. Adenohypophysis hormones: chemical structure, types of receptors in target-tissues and
mechanism of a hormone signal transduction, realization of hormone effect at a target-tissue lev-
el. The role of excessive and insufficient secretion of hormones.

6. Neurohypophysis hormones: chemical structure, type of receptor in target-tissue and
mechanism of a hormone signal transduction, realization of oxytocin and vasopressin effects at
the level of target-tissues. The role of excessive and insufficient secretion of hormones. Diabetes
insipidus.

7. Thyroxine and triiodothyronine: chemical structure, preursor, thyreoglobulin, type of re-
ceptor in target-tissue, realization of thyroidal hormones effects at a cellular level. The role of
peroxidase and deiodase in hormones metabolism. Manifestations of hypo- and hyperthyroidism.

8. Hormones of the adrenal cortex: chemical structure, precursor, type of receptor in target-
tissue, realization of glucocorticoids and mineralocorticoids effect at a cellular level. Cushing’s
syndrome. «Bronze diseasel».

9. Hormones of the adrenal medulla: chemical structure, precursor, type of receptor in tar-
get-tissue, realization of epinephrine and norepinephrine effect at a cellular level.

10. Sex hormones: chemical structure, precursor, realization of the effect of estrogens, pro-
gesterone and male sex hormones at a cellular level. Excessive and insufficient secretion of sex
hormones.

11. Insulin and glucagon: chemical structure, insulin synthesis, types of receptors in target-
tissues for glucagon and insulin, realization of pancreas hormones effect at a cellular level. Dia-
betes mellitus. Diagnostic value of sugar curves.

Section 9. Biochemistry of tissues and physiological functions.

Questions for preparation:

1. Chemical composition of plasma (physiological concentrations of the most important
plasma components and their origin).

2. The most important blood buffer systems: bicarbonate, hemoglobin, phosphate, protein
(components and their proportion, mechanism of action, capacity). The notion of acid-base dis-
turbances (acidosis, alkalosis).

3. Proteins of erythrocytes. The structure of hemoglobin, heme, globin; varieties (normal
and abnormal) and derivatives of hemoglobin.

4. Respiratory function of the blood. Erythrocytes as a main participant of gas transport by
the blood (the role of hemoglobin and carbanhydrase). Reversible binding of oxygen and carbon
dioxide as a means of transport (binding mechanisms of CO. and O with hemoglobin, co-
operative interaction of hemoglobin subunits). Hypoxia, forms, mechanisms of development.

6. Blood plasma proteins. Main protein fractions: albumins, globulins, fibrinogen (content,
functions); albumin-globulin ratio and its diagnostic value.

7. Blood plasma enzymes (secretory, indicator, excretory). Diagnostic value of plasma en-
zymes activity determination.



8. Hemostasis (definition, structural-functional units and their biological role). Vascular-
thrombocytic and coagulation hemostasis. The notion of blood coagulation system functioning
impairments.

9. Coagulating system (components and their origin), hemocoagulation (definition, phases
and their duration, sources of phospholipid surfaces). Intrinsic and extrinsic pathways of blood
coagulation.

10. Vitamin K (chemical origin, varieties, natural sources, role in coagulation).

11. Anticoagulant system, classification of physiological anticoagulants: primary and sec-
ondary (representatives, mechanism of action). Artificial anticoagulants of direct and indirect
action.

12. Fibrinolytic system, mechanisms of fibrinolysis. Plasmin system (components and their
origin, mechanism of action).

13. Anticoagulant system. Classification of anticoagulants, mechanism of their action.

14. Basic functions and chemical composition of the liver.

15. The role of the liver in carbohydrate metabolism.

16. The role of the liver in lipid metabolism.

17. The role of the liver in protein metabolism.

18. Detoxificating function of the liver, mechanisms: (protective syntheses, acylation, mi-
crosomal oxidation, conjugation).

19. The role of the liver in pigment exchange. Synthesis and degradation of hemoglobin
(schemes). Normal bilirubin metabolism and its disorders.

20. Biochemical methods of diagnosing liver disturbances.

21. Collagen, features of amino acid composition and spatial structure. The role of collagen
in the body.

22. Elastin. Role in the body. Features of the amino acid composition and spatial structure.

23. Features of the collagen and elastin biosynthesis. The role of extracellular stages in the
mechanisms of formation of extracellular matrix of connective tissue.

24. Protein-carbohydrate complexes. Classification. Role in the body. Features of synthesis
and degradation.

25. Calcium and phosphorus. The metabolism in the body. Role in the processes of life.
Ca?"binding proteins and their role in the body.

26. Non-collagenous proteins of the extracellular matrix. Role in the body. The mineral
component of bones and teeth. The chemical composition. Hydroxyapatite crystals.

27. The chemical composition of bone tissue. Bone proteins and their role in mineraliza-
tion processes. Theories of mineralization of bone and hard tooth tissues. Factors influencing on
the processes of mineralization. Stages of isomorphic substitution of elements of the crystal lat-
tice and its role in the formation of apatite crystals.

Bonpocsl 1Uisi npoBeneHusi MPOMEKYTOUYHOI aTTecTaluu (3a4eT, IK3aMeH)

Enzymes

. The role of enzymes. Principles of nomenclature and classification of enzymes.
. The chemical nature of enzymes. General properties of enzymes.

. The structure of the enzymes. The concept of the active site of the enzyme.
. Coenzymes. Classification and role.

. The mechanism of action of enzymes. Enzyme kinetics.

. Multiple forms of enzymes and their classification.

. General principles for the regulation of enzymatic processes.

. The mechanism of isosteric regulation of enzymes activity.

. The mechanism of allosteric regulation of enzyme activity.

10. Covalent modification of the enzyme structure. Types, importance.

11. Enzyme inhibitors, classification, characteristics.
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12. The use of enzymes in the medical practice.

Bioenergetics

13. Metabolism and energy as an important features of life. The general concept of me-
tabolism. Relationship between catabolism and anabolism.

14. Adenylic system and its biological significance. The mechanisms of synthesis and
ways of ATP utilization.

15. The modern concept of tissue respiration. NAD- and FAD-dependent dehydrogenases,
ubiquinone (coenzyme Q), cytochrome system, their chemical structure and their role in oxida-
tive processes.

16. Oxidative phosphorylation. Chemiosmotic theory of oxidative phosphorylation.

17. Causes of the cell hypoenergetic states. Inhibitors and uncouplers of oxidative phos-
phorylation, the mechanism of their action.

Chemistry and carbohydrate metabolism

18. Carbohydrates. Classification, the biological role.

19. Nutritional value of carbohydrates. Digestion and absorption of carbohydrates. The role
of dietary fibers in digestion.

20. The synthesis and breakdown of glycogen in the liver and muscles.

21. Aerobic glucose oxidation stages, the final products. Energy yield and mechanisms of
ATP synthesis.

22. Glycolysis. Energy yield, the mechanism of ATP synthesis under anaerobic conditions.

23. The fate of the final products of glycolysis — pyruvic acid and lactic acid. Gluconeo-
genesis. Enzymes involved in gluconeogenesis.

24. Oxidative decarboxylation of pyruvic acid and other a-keto acids, enzymes, coen-
zymes, biological significance.

25. Citric acid cycle. Intermediate stages, enzymes. The biological significance of the cy-
cle. Connection with the process of oxidative phosphorylation.

26. Pentose phosphate pathway of glucose oxidation and its biological role.

27. Uronic acid pathway of glucose metabolism. The biological role.

28. Features of carbohydrate metabolism involving oral microorganisms.

Chemistry and metabolism of lipids

29. Lipids. The biological role. Classification of lipids. Their basic properties.

30. Classification of fatty acids. Polyunsaturated fatty acids. Derivatives of arachidonic ac-
id (prostaglandins, prostacyclins, thromboxanes, leukotrienes) and their biological role.

31. Glycerophospholipids. The chemical structure, properties and biological role.

32. Cholesterol biosynthesis and biological role. Disorders of cholesterol metabolism.

33. Digestion of fats and phospholipids in the digestive tract: emulsification, enzymes, hy-
drolysis products, micellar dissolution. Role of bile acids in the lipid digestion.

34. Re-synthesis of triacylglycerols and phospholipids in enterocytes. Formation of chylo-
microns, their composition and structure.

35. Serum lipoproteins. Classification, composition, place of formation, interconversion.
The role of lipoprotein lipase, lecithin: cholesterol acyltransferase (LCAT).

36. Synthesis and mobilization of fat in adipose tissue. Hormone-sensitive lipase of adi-
pose tissue.

37. The central role of acetyl-CoA in metabolism.

38. p-Oxidation of fatty acids. Localization in the cell. Role CoA-SH and ATP. Relation-
ship with oxidative phosphorylation. Energy yield of f-oxidation.

39. Ketone bodies, formation of ketone bodies. Ketosis and diabetes. Significance of de-
termination of ketone bodies in the urine.



40. The synthesis of fatty acids. Connection with glycolysis, the pentose phosphate path-
way of glucose conversion, Krebs cycle. The value of CO2, ATP, NADPH, H*, biotin. Multien-
zyme complex for fatty acid synthesis. Activators and inhibitors of fatty acid synthesis.

41. Hormonal regulation of lipid metabolism (insulin, glucagon, thyroxine, epinephrine,
norepinephrine, glucocorticoids).

Chemistry and metabolism of proteins and amino acids

42. Nitrogen balance. Dietary protein requirement. The biological value of proteins.

43. Characteristics of proteases. The role of selective proteolysis.

44. Proteins digestion in the gastrointestinal tract. Role of hydrochloric acid.

45. Amino acid pool in the cells. Its utilization and sources of renewal.

46. Transamination. Enzymes. Coenzymes. The role of this process for the cell. The diag-
nostic value of the determination of transaminase activity in serum.

47. Ways of amino acid deamination. Enzymes and coenzymes of oxidative deamination.
The biological significance of glutamate dehydrogenase reaction.

48. Use of nitrogen-free residues of amino acids. Ketogenic and glycogenic amino acids.

49. The ways of ammonia detoxification. Formation of glutamine and asparagine and their
role in the transport of ammonia.

50. Formation of urea. The role of the liver in urea formation. Significance of the determi-
nation of blood urea and nonprotein nitrogen in clinical practice.

51. Decarboxylation of amino acids. The formation of biogenic amines and their role in the
body.

Chemistry and metabolism of nucleic acids

52. Primary and secondary structure of DNA and RNA. Interaction of nucleic acids with
proteins. The structure of the nucleoproteins.

53. The final products of pyrimidine and purine nucleotide breakdown. The value of uric
acid determination in the blood and urine in clinical practice.

54. Biosynthesis of purine nucleotides. The initial substrates of synthesis. Regulation of
synthesis.

55. Biosynthesis of pyrimidine nucleotides. The initial substrates of synthesis. Regulation
of synthesis.

56. Matrix mechanism of DNA synthesis. Enzymes and substrates of synthesis. Features of
DNA synthesis in eukaryotes.

57. RNA synthesis. Enzymes and substrates of synthesis. Features of RNA synthesis in eu-
karyotes.

58. The genetic code and its properties.

59. Role of t-RNA in protein synthesis. Specificity of ARSase. An adapter function of
tRNA.

60. Modern concept of protein biosynthesis.

Hormones

61. Hormones. The chemical structure. Classification.

62. The mechanisms of hormone action. Role of G-proteins, second messengers, protein
Kinases.

63. Adenohypophysis. Role in regulating the function of the peripheral endocrine glands.
Tropic hormones. Connection with the hypothalamus.

64. Hormones of the posterior pituitary: oxytocin, vasopressin. Their chemical structure,
the mechanism of signal transduction in the target cells. The influence of vasopressin on metabo-
lism.

65. Thyroid hormones. Their structure, mechanism of action, effects on metabolism. Hypo-
and hyperthyroidism.



66. Hormones that regulate the metabolism of calcium and phosphorus. The chemical
structure, the mechanism of signal transduction in target cells, the influence on metabolism.

67. Insulin. Chemical structure, receptors, the mechanism of signal transduction in target
cells, effects on metabolism. Diabetes mellitus.

68. Glucagon. Chemical structure, receptors, the mechanism of signal transduction in tar-
get cells, effects on metabolism.

69. Glucocorticoids. Chemical structure, receptors, the mechanism of signal transduction in
target cells, effects on metabolism.

70. Mineralocorticoids. Chemical structure, receptors, the mechanism of signal transduc-
tion in target cells, effects on metabolism.

71. The hormones of the adrenal medulla. Catecholamines: dopamine, epinephrine, norepi-
nephrine. Structure, receptors, signal transduction mechanism in target cells, the influence on
metabolism.

72. Male and female sex hormones, the chemical structure, receptors, signal transduction
mechanism in target cells.

Water-soluble vitamins

73. General characteristics and classification of vitamins. Antivitamines.

74. Biotin. Coenzyme form. The biological role. Symptoms of vitamin deficiency. Dietary
sources. The daily requirement.

75. Vitamin B;. Participation in the construction of co-enzymes. Role in metabolism.
Symptoms of vitamin deficiency. Dietary sources. The daily requirement.

76. Vitamin By. Structure, participation in the formation of flavin coenzymes. The biologi-
cal role. Symptoms of vitamin deficiency. Dietary sources. The daily requirement.

77. Vitamin Be. Participation in the formation of coenzymes. Role in metabolism. Symp-
toms of vitamin deficiency. Dietary sources. The daily requirement.

78. Vitamin B1.. Kobamide coenzymes. Participation in metabolism. Symptoms of vitamin
deficiency. Dietary sources. The daily requirement.

79. Vitamin C. The biological significance. Symptoms of vitamin deficiency. Dietary
sources. The daily requirement.

80. Pantothenic acid. Coenzymes containing pantothenic acid. The biological role. Symp-
toms of vitamin deficiency. Dietary sources. The daily requirement.

81. Vitamin PP. Structure. Participation in the formation of nicotinamide coenzymes. The
biological significance. Symptoms of vitamin deficiency. Dietary sources. The daily require-
ment.

82. Folic acid. The structure, participation in the formation of coenzymes. Role in metabo-
lism. Symptoms of vitamin deficiency. Dietary sources. The daily requirement.

83. Vitamin-like substances: bioflavonoids (vitamin P), para-aminobenzoic acid, inositol,
pangamic acid, lipoic acid, choline, vitamin U and others. Biological role.

Fat-soluble vitamins

84. Vitamin A. The biological role. The phenomena of hypo-and hypervitaminosis. Dietary
sources. The daily requirement.

85. Vitamin E. The biological role. The phenomena of hypovitaminosis. Dietary sources.
The daily requirement.

86. Vitamin D. The structure, biological role. The phenomena of hypo- and hypervitamino-
sis. Dietary sources. The daily requirement.

87. Vitamin K. The biological role. Vitamin deficiency. Dietary sources. The daily re-
quirement.

Water and mineral metabolism



88. Water. Importance of water. The biological role of sodium and potassium. Mechanisms
of regulation of water and mineral balance.
89. Trace elements. Their value. The role of iron, copper, iodine, selenium.

Biochemistry of muscle

90. Chemical composition of the muscle tissue. The structure and role of contractile pro-
teins.

91. Molecular mechanisms of muscle contraction and relaxation. Energy sources for mus-
cle contraction.

Biochemistry of the liver

92. The role of the liver in the metabolic processes in the body. Antitoxic function of the
liver.

93. Synthesis and breakdown of blood pigments. The role of the liver in the formation of
bile pigments. The metabolism of bile pigments.

Blood biochemistry

94. The regulation of acid-base balance in blood. Blood buffer systems and their signifi-
cance.

95. The transportation of carbon dioxide and oxygen in blood. Mechanisms of the hypoxia
development.

96. Plasma proteins and their function.

97. Blood clotting. Phases of blood coagulation. The factors and mechanisms of blood co-
agulation.

98. The role of calcium and vitamin K in blood clotting.

99. Anticoagulant system.

100. Fibrinolysis. The biological role of fibrinolysis. Plasmin system.

Biochemistry of connective tissue, bone tissue, teeth.

101. Collagen, features of amino acid composition and spatial structure. The role of colla-
gen in the body.

102. Elastin. Role in the body. Features of the amino acid composition and spatial struc-
ture.

103. Features of the collagen and elastin biosynthesis. The role of extracellular stages in
the mechanisms of formation of extracellular matrix of connective tissue.

104. Protein-carbohydrate complexes. Classification. Role in the body. Features of synthe-
sis and degradation.

105. Calcium and phosphorus. The metabolism in the body. Role in the processes of life.
Ca?"binding proteins and their role in the body.

106. Non-collagenous proteins of the extracellular matrix. Role in the body. The mineral
component of bones and teeth. The chemical composition. Hydroxyapatite crystals.

107. Chemical composition of hard tooth tissues (enamel, dentin, cement). Non-
collagenous proteins of the tooth tissues and their role in mineralization.

108. The chemical composition of bone tissue. Bone proteins and their role in mineraliza-
tion processes. Theories of mineralization of bone and hard tooth tissues. Factors influencing on
the processes of mineralization. Stages of isomorphic substitution of elements of the crystal lat-
tice and its role in the formation of apatite crystals.

7.4. MeToan4yeckne MaTepuabl, ONpeaessiloniue Npoueaypbl OlleHUBAHUS 3HAHWIA,
YMEHHII M HABBIKOB, M ONbITA /IeATEIbHOCTH, XaPAKTEePU3YIIUX 3Tanbl ()OPMUPOBAHUS
KOMIIeTeHIU



TpeGoBaHus K NPOBEACHUIO ONPOCA

Omnpoc - cpeacTBO KOHTPOJIS, OPraHU30BaHHOE KaK CrelHaibHas Oecesia npenoaBaTes ¢
00y4aromuMcsl Ha TEMbI, CBA3aHHbIE C U3y4aeMOM JAMCLUIUIMHON, U PacCUYMTAHHOE Ha BBIACHE-
HUe 00beMa 3HaHMI 00y4aroIIerocs o ONpeeICeHHOMY pa3zely, Teme, npobiaeme U T.11.

Kpurepun oneHky 3HaHWI NPH NPOBeIEeHUH ONPOCA:

OneHka «OTJIMYHO» - CTYJCHT IOJIHO M3JIaraeT M3Y4eHHbIN MaTepHal, AaéT MpaBUIbHOE
oTpesieNieHne TIOHATHI; OOHAPYKMBAaeT MOHUMAaHHE MaTepuana, MOKET 000CHOBATbh CBOHM CYXK-
JEHUs, IPUMEHUTHh 3HAHHUS HA MpPaKTUKE, MPUBECTH HEOOXOIMMbIE HMPUMEPHl HE TOJBKO IO
y4eOHHKY, HO M CAMOCTOSATEIBHO COCTABJICHHBIC; M3JIaraeT MaTepual Npo(ecCHOHANTBHBIM S3bI-
KOM C HCII0JIb30BAHUEM COOTBETCTBYIOIIEH CUCTEMbI IOHATUN U TEPMUHOB.

OuneHka «X0poIIo» - CTYACHT JaT OTBET, YJOBICTBOPSIOMIUI TEM e TPEOOBAHHSIM, YTO
JUTSL OLIGHKH «OTJIMYHOY», HO JIOMyCKaeT 1-2 omuOKu, KOTOphIE caM e UCIpaBisier, u 1-2 Hemo-
4yéTa B MOCIIEAOBATEIILHOCTH | S36IKOBOM O(DOPMIICHUH H3JIaraeMoro.

OuneHka «yJA0BJIETBOPUTEIBLHO» - CTYICHT OOHApYXUBAET 3HAHUE M MMOHUMAaHHE OCHOB-
HBIX TIOJIO’KEHUI JTaHHOW TEMBbl, HO W3JIaraeT MaTepuaji HEMOJIHO U JOIyCKAaeT HETOYHOCTH B
OTpe/ieNIieHUU TOHATUN WIH (POPMYITUPOBKE MPABUJ; HE YMEET AOCTATOYHO IIYyOOKO M JO0Ka3a-
TEJIEHO 00OCHOBAaTh CBOM CY)KJCHHS W TPUBECTH CBOM MPHUMEPHI; M3JIaracT MaTepral Heroce-
JIOBATEIbHO U JOMYCKAET OMIMOKH B SI3BIKOBOM O()OPMIIEHUU U3araeMoro.

OuneHka «HeyI10BJIeTBOPUTEIbHO» - CTYACHT OOHApy)KMBaeT He3HaHHWE OOJBbIIEH YacTH
COOTBETCTBYIOILIETO pa3lieia M3y4aeMoro Marepuana, AOMYycKaeT OIUOKH B (OPMYIUPOBKE
OTIpeNIeIeHNH U MIPAaBUJI, HCKAXKAIOIINE UX CMBICI, OECIIOPSI0YHO ¥ HEYBEPEHHO HM3JIaraeT MaTe-
puai.

TpeGoBanns kK NpoOBeICHNI0 KOJIOKBHYMA

Koa110kBHYM - CpPEeCTBO KOHTPOJIS YCBOSHHUS y4eOHOTO MaTepuana TeMbl, pa3fena Wiu
pa3ienoB TUCHUILIUHBI, OPTaHM30BaHHOE KaK yueOHOE 3aHSITHE B BHJIE COOECEIOBAaHUS MPETO-
JaBaTels ¢ 00y4JaroIUMUCs.

KpuTtepun oneHKH 3HAHUIH PU NPOBeJeHNH cOOeceI0BAHMS:

OneHka «OTJIMYHO» - TIIYOOKOE M MPOYHOE YCBOEHHE MPOrPaMMHOTO MaTepHana; MoJ-
HBIE, MMOCJIEA0BAaTENbHbIC, TPAMOTHBIE U JIOTUUECKH HW3JIaraeéMble OTBETHI MPHU BUIAOU3ZMEHEHUU
3a/laHus; CBOOOJHO CIPaBISIIOIIMECS C MOCTABICHHBIMH 3a/ladaMH, 3HaHUS MaTepuana; mpa-
BWJILHO OOOCHOBAHHBIC MPUHATHIC PEIICHUS; BIaJCHUE PAa3HOCTOPOHHUMH HaBBIKAMHU W TIpHE-
MaMH BBITTOJIHEHUS TPAKTUYECKUX 3a]1a4.

OueHka «xXopouo» — 3HaHUE TPOTPAMMHOTO MaTepuasa; TPaMOTHOE U3JIOKEeHHE, 0e3 Cy-
HIECTBEHHBIX HETOYHOCTEW B OTBETE HA BONPOC; MPAaBUIBbHOE MPUMEHEHHE TEOPETUUECKUX 3HA-
HUU; BlIaJieHne HeOOXOAMMBIMHA HaBBIKAMH TIPH BBIMIOJTHEHNUN MTPAKTUYECKUX 3a]1a4.

OueHka «yJA0BJIEeTBOPUTEIbHO» — YCBOEHHE OCHOBHOI'O Marepuaia; Ipu OTBETE JIOIMYC-
KAaIOTCS HETOYHOCTH, TIPH OTBETE HEJOCTATOYHO MPABWIbHBIC (OPMYIMPOBKH; HAPYIIEHUE ITO-
CJI€I0BATENIbHOCTU B M3JI0’KEHUU NMPOTPAMMHOI'0 MaTepurana; 3aTPyJAHEHHS B BHINOJIHEHUU MTpaK-
THYECKHX 3aJaHuH.

OueHka «HeyI0BJIETBOPUTEIbHO» — HE 3HaHHUE MPOrPAMMHOIO MaTepuana; Mpu OTBETE
BO3ZHHMKAIOT OITMOKH; 3aTPYAHCHUS TP BHIMOJTHEHUN TTPAKTUYECKUX 3aTaHUM.

TpedoBaHus K MPOBEICHUIO 3a4eTa

3aver 1o Bcell AMCUUILIMHE WK €€ YacTU MPEClIeAYIOT 1IeJb OLIEHUTh paboTy CTy/AEHTa 3a
Kypc (cemecTp), MOJIyYeHHbIE TEOPETUUECKHE 3HAHMS, IPOYHOCTh MX, PA3BUTHUE TBOPUYECKOTO
MBIIUICHUSI, TPUOOPETEHNE HABBIKOB CAMOCTOSITENIbHOM paboThl, yMEHHE CUHTE3UPOBATh MOJY-
YCHHBLIC 3HAHUSA U IPUMCHATH UX K PCHICHUIO MMPAKTUYCCKUX 3a/1a4.

Kpurepum oueHku 3HAHUI PH IPOBEIEHUH 3a4eTa



«3a4TeH0» - BBICTABISETCS MPU YCIOBHM, €CIM CTYACHT IIOKA3bIBAET XOPOIINE 3HAHMS

U3Yy4EHHOI'0 y4yeOHOro Marepuana; caMOCTOATENbHO, JJOTUYHO U IOCIEe0BATEIbHO U3Jaraer, u
MHTEPIPETHPYET MaTepHabl yUeOHOTO Kypca; MOJHOCTBIO PACKPHIBAET CMBICH MPEAIaracMoro
BOIIPOCA; BJIAJICET OCHOBHBIMA TEPMHMHAMH U NOHATHAMM H3Y4EHHOI'O KypcCa; ITOKa3bIBa€T yMe-
HUE IIEPEJIOKUTh TEOPETUYECKHUE 3HAHUS Ha IIPEANOIAracMblid IPAKTUYECKUH OIIBIT.
«He 3a4TeH0» - BBICTABIAETCS NPU HAIMYUU CEPHE3HBIX YIYIIEHUN B IIPOLIECCE M3JIO0XKCHUS
yu4eOHOro Marepuasna; B cllydae OTCYTCTBHs 3HAHMIl OCHOBHBIX IOHSATHI U ONpeIesIeHu Kypca
WINA HPUCYTCTBUM OOJBIIOTO KOJIMYECTBA OLIMOOK NMPU MHTEPIPETAUH OCHOBHBIX ONpejese-
HUW; €CJIM CTYJEHT IOKa3bIBACT 3HAYUTEJIbHBIC 3aTPYJHECHHUS IIPU OTBETE HA IIPEIIIOKEHHBIE OC-
HOBHBIE U JONOJIHUTENBHBIE BOIIPOCHL; IIPU YCIOBUHM OTCYTCTBHSI OTBETA HA OCHOBHOM M JOIOJI-
HUTEJIbHBIN BOIIPOC.

Tpeﬁonamzm K IIPOBEJACHUI0 IK3aMEHa

JK3aMeH MO JTUCHUTUTNHE (MOIYIIO) MIPECIENYIOT 11eJIb OLIEHUTh padoTy CTyAEHTA 3a Kype
(ceMecTp), MOJIy4EHHbIE TEOPETUYECKUE 3HAHUS, IPOYHOCTh UX, Pa3BUTHE TBOPUECKOTO MBIIILIE-
HUSI, TPUOOPETEHHE HABBIKOB CAMOCTOSITEIILHON pabOThl, YMEHHE CHUHTE3UPOBATh MOJYYCHHBIC
3HAHUA U IPUMEHATH UX K PEIICHUIO MPAKTUYECKUX 3aa4

Kpurtepuu onieHKH 3HAHMII NPH NPOBeIeHUH IK3aMeHa

OneHka «OTJIHYHO) - BHICTABIISIETCS CTYICHTY, MIOKAa3aBIIEMy BCECTOPOHHHE, CHUCTEMATH-
YeCKHe M TITyOOKHe 3HAHUS yU4eOHOUM MpOrpaMMBbl IUCIHUILTAHBI U YMEHHUSI YBEPEHHO NMPUMEHSTh
X Ha MpaKTHUKE MPHU PEIICHWH KOHKPETHBIX 3a/ay, CBOOOJHOE W MPaBUILHOE OOOCHOBaHHUE
IIPUHSATBIX PELICHUM.

OneHka «XOpOIIO0» - BHICTABISIETCSA CTYJEHTY, €CJIM OH TBEPAO 3HAET MaTepual, rpaMoT-
HO U TIO CYIIECTBY M3JIaraeT ero, yMeeT MPUMEHSTh TOTy9YeHHbIC 3HAHHS Ha IPAKTHUKE, JOMyCKa-
€T B OTBETEe WJIHU B PEUICHUU 33Ja4 HEKOTOpble HETOYHOCTH, KOTOPBIE MOXET YCTPaHHUTh C IO-
MOIIBIO TOTIOJTHUTENFHBIX BOIPOCOB TPENOIaBaTeIsl.

OuneHka «yI10BJe€TBOPUTEIbHO» - BBICTABISIETCS CTYIEHTY, MOKa3aBlieMy (parmeHnrap-
HBIH, Pa3pO3HEHHBIA XapakTep 3HAHWW, HEIOCTATOYHO IMpPaBHIbHBIE (HOPMYITHPOBKH 0Oa30BBIX
MOHSTHI, HAPYIICHUSI JIOTUYECKOM MOCTIeI0BATEILHOCTH B U3JI0KEHUHU MTPOTPaMMHOTO MaTepura-
Ja, HO TIPU TOM OH BJIaJIe€T OCHOBHBIMHU pa3J/iellaMy y4eOHOM MporpaMMBbl, HEOOXOAUMBIMU IS
JTAIbHEUIIET0 O0yYeHHsI U MOKET MPUMEHSTh MOJIyYeHHbIe 3HAHMI 110 00pa3ily B CTaHAAPTHOU
CHUTYAIIHH.

OuneHka «Hey/lI0BJIETBOPHUTEIBHO» - BBHICTABIAETCS CTYACHTY, KOTOPBIA HE 3HAET OOJb-
el 9acTH OCHOBHOTO COJEP)KaHUS Y4eOHOH MporpamMMbl JUCIUIUIAHBI, JOIYCKAaeT TPyOble
OmMOKU B (POPMYIHUPOBKAX OCHOBHBIX MOHSATHI TUCIUIUIMHBI U HE YMEET UCIOJIb30BaTh MOTY-
YCHHBIC 3HAHUS TIPH PEIICHUU THITOBBIX MTPAKTHYECKHUX 3aj1ad.

8. YueoHo-MeToquuyeckoe U MHGOPMAIUOHHOE olecriedeHne TUCUMILIUHBI (MOIYJIfA,
npakruku, FHA)

8.1. OcHoBHas JIMTEpPaTypa

1. Davydov, V.V. Principles of Medical Biochemistry. Tutorial on biochemistry for foreign
students of medical department of higher education institutions / V.V. Davydov, E.R.
Grabovetskaya. - Ryazan; Saint Petersburg: Eco-Vector LLC, 2016. - 552 p.

8.2. JlonoTHUTeIbHAS JTUTEPATYypa

1. 3ypabsHn, C.D., Fundamentals of bioorganic chemistry = OcHoBbl GHOOpraHUYECKOM
XuUMuHU [DnekTponusiii pecypce]: yueonuk / Zurabyan S.E. - M.: I'DOTAP-Mexaua, 2015. - 304 c.



9BbC «KoHcynpTaHT CTYJIEHTa)» - Pexum JOCTYIIA!
http /Iwww.studentlibrary.ru/book/ISBN9785970434437.html

8.3. UnopManmoHHO-TEJIeKOMMYHHUKALIMOHHBbIE pecypchbl ceTu « MHTEepHET»

1. O6pazoBarensublii moptan ®I'BOY BO «MI'TY» [DnekTpoHHslid pecypc]: Pexum mo-
cryma: https://mkgtu.ru/

2. Odunmaneueiii caidt [IpaButenbcTBa Poccuiickoit @enepamnuu. [IIEKTpOHHBINA pecypc]:
Pexxum nocryna: http://www.government.ru

3. MudopmanmnonHo-nipaBoBoi moptan «l'apant» [DnekTpoHHBIN pecypc]: Pexxum mocty-
na: http://www.garant.ru/

4. Hayunas osnekrpoHHas OuOmmoreka WWW.eLIBRARY.RU — Pexum noctyma:
http://elibrary.ru/
5. DJIEKTPOHHBIN KaTajior OHnOIHOTEKH - Pexum nocryma://

http://lib.mkgtu.ru:8004/catalog/fol2;
6. E,Z[I/IHOG OKHO I[OCTyrIa K 06p2130BaTeJ'IbHBIM pecypcaM: PG)KI/IM I[OCTyrIaI
http://window.edu.ru/

9. MeToauveckne yKazaHus sl 00y4aIOIIUXCS 10 OCBOEHUIO JUCIHUNIMHBI
BOl'lpOCLI, BBIHOCUMBbIC HA ﬂaﬁopaToprIe 3aHATHUA
3 cemecTp
Section 1. Introduction in biochemistry.

Topic 1. Introduction to biochemistry. The structure of proteins. Physical and chemi-
cal properties of proteins. Mechanisms of proteins sedimentation.

Problems for discussion:

1. Levels of organization of a protein molecule (concept, varieties and bonds stabilizing the
structure).

2. Conformational changes in functioning of proteins. Interaction of proteins with ligands.
Cooperativity effect.

3. General physical and chemical properties of proteins (viscosity of solutions, light diffu-
sion, optical activity, mobility in the electric field, absorption of UV rays, solubility in water).

4. Stability of protein solutions (the role of a protein charge, hydrate shell, molecular
weight, molecule shape). Isoelectric state.

5. Sedimentation of proteins (reversible — «salting-out», irreversible).

Section 2. Enzymology and biological oxidation.

Topic 2. Enzymes. Classification, structure, properties.

Problems for discussion:

1. Peculiarities of enzymes as protein catalysts.

2. Modern classification of enzymes and terminology of enzymes (systematic and working
names). Enzyme code. General characteristics of classes.

3. The structure of enzymes. Coenzymes, their classification and role in catalysis. Block-
structures of the NAD", NADP™*, FAD and FMN.

4. The influence of conformational changes on enzyme activity.

5. The mechanism of enzyme action. Enzyme kinetics. The effect of substrate concentra-
tion, pH, temperature on enzyme reaction velocity (molecular mechanism, graphical relation-
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ship). Michaelis’s constant (Km), usage of Km for predicting the course of biochemical reac-
tions.
6. Specificity of enzyme action. Types of specificity.

Topic 3. Regulation of enzyme activity. Determination of enzyme activity.

Problems for discussion:

1. The mechanism of enzymatic catalysis. The theory of the intermediate enzyme-substrate
complexes, the types of relationships.

2. An active site of the enzyme, its organization. The theory explaining the work of the ac-
tive site.

3. Structure peculiarities of allosteric enzymes, allosteric center. The concept of a «key en-
zymey.

4. Regulation mechanisms of the enzyme-catalyzed processes rate: regulation of the en-
zymes amount (synthesis, breakdown), enzyme activity, modification of the substrate amount,
the presence of isoenzymes, joining enzymes into multienzyme complexes, compartmentation of
processes.

5. Key enzymes.

6. Regulation of enzyme activity: covalent modification, activators and inhibitors (exam-
ples). Types of inhibition (irreversible and reversible, isosteric and allosteric), characteristic, ex-
amples.

7. Multiple forms of enzymes (isoenzymes and true multiple forms), examples, their bio-
logical role.

8. Medical aspects of enzymology.

Topic 4. Introduction to metabolism. Central metabolic pathway - the Krebs citric ac-
id cycle.

Problems for discussion:

1. Metabolism, linear and cyclic metabolic pathways, regulatory (key) enzymes.

2. Catabolism and anabolism, their distinctions and interrelations.

3. Reactions of dehydrogenation as a basic way of oxidizing substances in the organism.
Pyridine-dependent and flavin-dependent dehydrogenases. The role of vitamins PP and B: in re-
dox reactions. Block-structures of coenzymes NAD*, NADP*, FAD, FMN.

4. Adenilate system of the cell, its participation in energy exchange. The central role of
ATP (adenosine triphosphate) in processes coupled with energy consumption. Ways of ATP syn-
thesis: substrate-level, oxidative and photosynthetic phosphorylation. The concept of high-
energy compounds.

5. Tricarboxylic acid cycle as a central metabolic pathway. Cellular localization, reactions,
enzymes, co-enzymes.

6. Dehydrogenase reactions of TCA cycle as a source of hydrogen for the system of tissue
respiration. Decarboxylation in the citric acid cycle as a cellular CO2 formation mechanism that
is an end product of carbonic compounds catabolism.

7. The functions of TCA cycle: integrative, catabolic, anabolic, energetic, hydrogen-donor.
Regulation. Anaplerotic reactions.

Topic 5. Biological oxidation. Pathways of oxygen utilization by cells. Oxidative phos-
phorylation.

Problems for discussion:

1. Tissue respiration as the process of substrates’ hydrogen oxidation in the respiratory
chain with formation of endogenous water in cells. Distinctions of water formation in the process
of tissue respiration from a similar process in vitro.

2. The structure of the respiratory chain components, enzyme complexes, co-enzymes,
functioning mechanism.



3. The diagram of the respiratory chain, phosphorylation points, the mechanism of an elec-
tro-chemical gradient formation.

4. Mechanisms of mitochondrial synthesis of ATP. H*-ATP-synthase. Coupling of respira-
tion and phosphorylation. The chemiosmotic theory of Mitchell. Phosphorylation ratio (P/O) for
various substrates supplying hydrogen to the respiratory chain.

5. Regulation of the respiratory chain and H*-ATP-synthase.

6. Causes for the hypoenergetic states development. Uncoupling of oxidative phosphoryla-
tion (mechanism, uncoupling agents). Inhibitors of electron transport and oxidative phosphoryla-
tion.

7. Microsomal oxidation, its role for the cell.

Topic 6. Colloquium - enzymology and biological oxidation.

Questions for preparation:

1. Enzymes as protein catalysts.

2. Modern classification of enzymes and terminology of enzymes (systemic and working
names). Enzyme code. General characteristic of classes.

3. The mechanism of enzyme action. Enzyme kinetics. The effect of substrate concentra-
tion, pH, temperature on enzyme reaction velocity (molecular mechanism, graphical relation-
ship). Michaelis constant (Km), usage of Km for predicting the course of biochemical reactions.

4. Enzyme active site and its structure.

5. Coenzymes, their classification and role in catalysis. Block-structures of the NAD®,
NADP*, FAD and FMN.

6. Mechanisms of regulation of enzyme activity: reversible and irreversible regulation, iso-
steric and allosteric regulation, covalent modification of the structure of the enzyme.

7. Multiple forms of enzymes (isoenzymes and true multiple forms), examples, their bio-
logical role.

8. Medical aspects of enzymology. Examples of enzymes and inhibitors usage in diagnosis
and treatment (including dentistry).

9. Metabolism, catabolism and anabolism, their distinctions and interrelations. Linear and
cyclic metabolic pathways, regulatory (key) enzymes.

10. Adenilate system of the cell, its participation in energy exchange. Ways of ATP syn-
thesis: substrate-level, oxidative and photosynthetic phosphorylation.

11. Tricarboxylic acid cycle as a central metabolic pathway. Cellular localization of TCA
cycle, reactions, enzymes, co-enzymes. Functions of TCA cycle. Anaplerotic reactions.

12. Pyridine-dependent and flavin-dependent dehydrogenases. Block-structures of co-
enzymes NAD*, NADP*, FAD, FMN.

13. Tissue respiration. The structure of the respiratory chain components, enzyme com-
plexes, coenzymes, functioning mechanism. The diagram of the respiratory chain, phosphoryla-
tion points, the mechanism of an electro-chemical gradient formation.

14. Oxidative phosphorylation. H*-ATP-synthase. The chemiosmotic Mitchell theory.
Phosphorylation ratio (P/O) for various substrates supplying hydrogen to the respiratory chain.
Regulation of the respiratory chain and H*-ATP-synthase.

15. Microsomal oxidation, its role for the cell.

16. Causes for the hypoenergetic states development. Inhibitors of electron transport and
oxidative phosphorylation.

Section 3. Biochemistry of carbohydrates

Topic 7. Digestion of carbohydrates. Metabolism of glycogen. Glycolysis.

Problems for discussion:

1. Classification of carbohydrates. Carbohydrates digestion, final products. The role of cel-
lulose and pectin in the human diet.



2. Absorption of carbohydrates digestion products, molecular mechanisms. The fate of ab-
sorbed monosaccharides. Glucose transport to cells.

3. Glycogen synthesis, purpose, sequence of reactions, expenditure of energy and regula-
tion.

4. Degradation of glycogen in the liver and muscles, sequence of reactions, regulation.

5. Glycolysis, its biological role, subcellular localization, phases (preparatory or unoxida-
tive, oxidative), reactions, energy yield and mechanism of ATP formation. Glycolysis regulation,
key enzymes.

Topic 8. Metabolic pathways of pyruvate. Gluconeogenesis. Aerobic oxidation of glu-
cose to final products (CO2 and H20).

Problems for discussion:

1. Pyruvate as a central metabolite. Pathways of pyruvate conversion depending on the en-
ergetic status and peculiarities of oxidative cellular metabolism.

2. Reduction of pyruvate to lactate (reaction, LDH isoenzymes, the appointment of reac-
tions), Cori cycle. Disposal of lactate by cells.

3. Gluconeogenesis (purpose, substrates, key reactions and enzymes, regulation, expendi-
ture of energy).

4. Oxidative decarboxylation of pyruvate (biological role, subcellular localization, reac-
tions); pyruvate dehydrogenase complex (enzymes, coenzymes), regulation of pyruvate dehy-
drogenase activity.

5. Citric acid cycle (subcellular localization, reactions, energetic balance, enzymes, regula-
tion, biological role).

6. Aerobic oxidation of glucose to CO, and H.O (steps associated with oxidative phos-
phorylation, energy yield).

Topic 9. Secondary pathways of glucose metabolism. Effect of hormones on the blood
glucose level.

Problems for discussion:

1. Pentose phosphate pathway (subcellular localization, steps, key enzymes, metabolites,
biological role).

2. Glucuronic pathway (tissue and subcellular localization, biological role).

3. Regulation of blood glucose content. Mechanisms of hormonal regulation (insulin, epi-
nephrine, glucagon, glucocorticoids etc.).

Topic 10. Colloquium - metabolism of carbohydrates.

Questions for preparation:

1. Carbohydrates digestion, end products, digestion impairments. The role of cellulose and
pectines in the human diet.

2. Absorption of carbohydrates digestion products, molecular mechanisms. The fate of ab-
sorbed monosaccharides. Glucose transport to cells.

3. Glycogen synthesis, purpose, sequence of reactions, expenditure of energy and regula-
tion. Aglycogenosis.

4. Degradation of glycogen in the liver and muscles, sequence of reactions, regulation.

5. Glycolysis, its biological role, subcellular localization, phases (unoxidative, oxidative),
reactions, energy yield and mechanism of ATP formation. Glycolysis regulation, key enzymes.

6. Oxidative decarboxylation of pyruvate as a central metabolic pathway. Pyruvate dehy-
drogenase complex (enzymes, co-enzymes, scheme of reactions).

7. Pyruvate as a central metabolite. Pathways of pyruvate conversion depending on the en-
ergetic status and peculiarities of oxidative cellular metabolism.

8. Gluconeogenesis (biological role, substrates, key reactions and enzymes, regulation, ex-
penditure of energy).



9. Aerobic oxidation of glucose to CO2 and H-0 (stages, energy yield, mechanisms of ATP
formation).

10. Pentose phosphate pathway (subcellular localization, steps, key enzymes, metabolites,
biological role, regulation).

11. Uronic acid pathway (tissue and subcellular localization, biological role).

12. Physiological concentrations of glucose in the blood. Hormonal regulation of blood
glucose level.

13. Carbohydrate utilization by oral bacteria. Differences in the synthesis of glycogen in
humans and bacteria. Chemical-parasitic theory of tooth decay. Role of sugar alcohols (sorbitol,
xylitol) in the prevention of caries.

14. Substrate level phosphorylation and oxidative phosphorylation. The diagram of the
respiratory chain.

Section 4. Biochemistry of lipids

Topic 11. Lipid metabolism. Digestion and re-synthesis. Transport of exogenous li-
pids. Evaluation of lipase activity.

Problems for discussion:

1. General characteristics and classification of lipids (saponifiable and unsaponifiable,
simple and complex). Characteristic of lipid groups (chemical formulas and terminology of acyl-
glyceroles and glycerophospholipids; block-structures of waxes, sphingophospholipids, glycoli-
pids, sulfolipids). Biological role of lipids.

2. Food lipids. Lipids digestion, phases. Emulsification (purpose, factors, stabilization of
fat emulsion). Bile, bile acids (primary, conjugated, secondary). Place of formation, participation
in assimilation of food lipids. Enterohepatic re-circulation of bile acids.

3. Hydrolysis of lipids (conversion patterns). Enzymes (place of formation, substrate speci-
ficity). Activation of pancreatic lipase. Absorption (mechanisms, micellar dissolution, fate of mi-
celles).

4. Re-synthesis of triacylglycerols and glycerophospholipids in enterocytes. Transport
forms of lipids in the blood. Structure and metabolism of chylomicrons.

Topic 12. Lipids blood transport. Metabolism of cholesterol. Depositing and mobiliza-
tion of lipids. Determination of plasma B-lipoproteins.

Problems for discussion:

1. Lipid transport forms (lipoproteins), structure and classification.

2. Cholesterol, the biological role, food sources. Elimination of cholesterol from the organ-
ism, bile acids as a major end product of cholesterol metabolism, cholelithiasis.

3. Cholesterol biosynthesis (tissue and subcellular localization, substrates, phases, reac-
tions of the 1st phase, regulation).

4. Mechanisms for maintaining balance cholesterol in cells. Transport of cholesterol in ex-
trahepatic cells, the role of apoB100. The role of HDL and LCAT in the unloading of the cells
from of excess cholesterol. Cholesterol ester metabolism, the role of ACAT, cholesterol esterase.

5. Transport of cholesterol in blood. Hypercholesterolemia and its causes. Biochemistry of
atherosclerosis. Hypercholesterolemia as a risk factor, other risk factors. Fundamentals of pre-
vention and diagnosis of hypercholesterolemia, atherosclerosis (atherogenic index).

6. The mobilization of lipids from adipose tissue (scheme, CAMP-dependent mechanism of
activation of hormone-sensitive lipase, hormone regulation). The role of the deposition and mo-
bilization of fat, violations of these processes in obesity.

Topic 13. Fatty acids metabolism. Metabolism of ketone bodies. Determination of to-
tal cholesterol concentration in serum.
Problems for discussion:



1. B-Oxidation as a central pathway of fatty acids catabolism. Subcellular localization of
the process, activation of fatty acids, transport to mitochondria. Oxidation reactions, participation
of vitamins. Association with oxidative phosphorylation, energetic yield. p-oxidation of fatty ac-
ids with an odd number of carbons, unsaturated fatty acids. Peculiarities of p-oxidation in perox-
iIsomes.

2. Biosynthesis of fatty acids. Subcellular localization, substrates, reactions, regulation.
Fatty acid synthase complex. Role of malic enzyme.

3. Polyunsaturated fatty acids as essential nutritive factors: representatives, biological role.

4. Metabolism of arachidonic acid. Biosynthesis of eicosanoids (prostaglandins, prostacy-
clins, leukotriens, thromboxans) and their biological role.

5. Ketogenesis: tissue and subcellular localization, substrates, chemistry. Synthesis of ke-
tone bodies. Molecular mechanisms of ketonemia in diabetes, insufficient carbohydrate diet,
starvation. Utilization of ketone bodies (interconversion, activation, including in metabolism,
energy oxidation).

6. Acetyl-CoA as a central metabolite.

Topic 14. Colloquium - metabolism of lipids.

Questions for preparation:

1. Lipids, general characteristics, classification. Characteristic and biological role of lipid
groups (chemical formulas and terminology of acylglyceroles and glycerophospholipids; block-
structures of waxes, sphingophospholipids, glycolipids, sulfolipid structures).

2. Digestion of lipids, phases. Emulsification (purpose, factors, stabilization of fatty emul-
sion). Bile, bile acids (primary, conjugated, secondary). Enterohepatic re-circulation of bile ac-
ids. Hydrolysis of diet lipids (enzymes, conversion patterns). Absorption (mechanisms, micellar
dissolution, fate of micelles).

3. Re-synthesis of triacylglyceroles and glycerophospholipids in enterocytes.

4. Synthesis of TAG and glycerophospholipids in the liver and fatty tissue (role of lipo-
tropic factors).

5. The structure and metabolism of VLDL (very low density lipoproteins), IDL (intermedi-
ate density lipoproteins), LDL (low density lipoproteins), HDL (high density lipoproteins). Bio-
chemistry of atherosclerosis, atherogeneity index.

6. Cholesterol, biological role, biosynthesis (tissue and subcellular localization, substrates,
phases, reactions of the 1st phase, regulation). Mechanisms of maintaining cholesterol balance in
cells.

7. Mobilization of lipids from the adipose tissue. Hormone-sensitive lipase.

8. B-Oxidation as a central pathway of fatty acids catabolism. Subcellular localization of
the process, activation of fatty acids, transport to mitochondria. Oxidation reactions, participation
of vitamins. Association with oxidative phosphorylation, energetic yield. p-oxidation of fatty ac-
ids with an odd number of carbons, unsaturated fatty acids. Peculiarities of f-oxidation in perox-
isomes.

9. Biosynthesis of fatty acids. Subcellular localization, substrates, reactions, regulation. Pe-
culiarities of the fatty acid syntase structure. The malic-enzyme role.

10. Polyunsaturated fatty acids as essential nutritive factors: representatives, biological
role.

11. Metabolism of arachidonic acid. Biosynthesis of eicosanoids (prostaglandins, prostacy-
clins, leukotriens, thromboxans) and their biological role.

12. Ketogenesis: tissue and subcellular localization, substrates, reactions. Molecular mech-
anisms of ketonemias in diabetes mellitus and fasting. Utilization of ketone bodies (interconver-
sions, activation, involvement into metabolism, energy yield of oxidation).

13. Acetyl-CoA as a central metabolite.

14. Hormonal regulation of lipid metabolism.



Section 5. Biochemistry of nutrition.

Topic 15. Role of proteins, fats, carbohydrates, water-soluble vitamins. Vitamin-like
substances. Fat-soluble vitamins.

Problems for discussion:

1. The nutritive value of proteins, fats, carbohydrates. The role of fibrous polysaccharides
for functioning of the digestive tract and metabolic processes in an organism. Essential nutritive
factors.

2. Vitamins of B group: a) thiamine (B1); b) riboflavin (B2); ¢) pantothenic acid; d) niacin;
e) pyridoxine (Bs); f) folic acid (Bo); g) cobalamine (B12). Chemical nature, co-enzyme forms,
molecular mechanisms of action.

3. Biotin (vitamin H), vitamin C. Structure, role in metabolic processes.

4. Vitamin-like substances: bioflavonoids (vit. P), choline, lipoic acid, inositol, paraamino-
benzoic acid, vit. U, etc. Biological role.

5. Tocopherol. The chemical nature, involved in the metabolism, signs of vitamin deficien-
cies, daily demand, the main sources of vitamin E.

6. Retinol. The chemical nature, involved in the metabolism, symptoms of hypo- and hy-
pervitaminosis, daily demand, the main sources of vitamin A.

7. Vitamin D. The chemical nature, absorption, biological role, the phenomenon of hypo-
and hypervitaminosis, daily demand, the main sources.

8. Vitamin K. The chemical nature, biological role, the phenomenon of hypovitaminosis,
daily demand, the main sources. Synthetic derivatives. Antivitamins.

Topic 16. Mineral substances. Regulation of water-electrolyte balance.

Problems for discussion:

1. Sodium, potassium, calcium, phosphorus. The role in metabolism.

2. Hormonal regulation of salt and water balance. Renin-angiotensin system, the role of al-
dosterone, vasopressin, atrial natriuretic factor.

3. Hormones regulating calcium and phosphorus metabolism. Chemical nature, mechanism
of signal transduction in target-cells, biological action.

4. The role of iron in the organism (absorption, transport, intracellular metabolism). Iron
deficiency states and iron-deficient anemias.

5. The role of copper, selenium, iodine in tissue metabolism.

Topic 17. Colloquium - biochemistry of nutrition.

Questions for preparation:

1. The nutritive value of proteins, fats, carbohydrates. General notion of fuel metabolism,
carbohydrates and lipids storage and utilization pathways. Role of fibrous polysaccharides. Es-
sential nutritive factors.

2. Water soluble vitamins: thiamine (B1), riboflavin (B2), pantothenic acid, niacin, pyri-
doxine (B6), folic acid (B9), cobalamine (B12), biotin (vitamin H), ascorbic acid (vitamin C).
Chemical nature, co-enzyme forms, molecular mechanisms of action, diet sources, signs of
hypovitaminoses.

3. Fat soluble vitamins: A (retinol), E (tocopherol), D (calcipherol), K. Structure, role in
metabolic processes, diet sources, signs of hypovitaminoses. Hypervitaminoses A, D.

4. Vitamin-like substances: bioflavonoids (vit. P), choline, lipoic acid, inositol, paraamino-
benzoic acid, vit. U. Biological role.

5. Macroelements: sodium, potassium, chlorine, calcium, phosphorus, magnesium, sulfur.
Role in metabolism.

6. Hormonal regulation of salt and water balance. Renin-angiotensin system, the role of al-
dosterone, vasopressin, atrial natriuretic factor.



7. Hormones regulating calcium and phosphorus metabolism. Chemical nature, mechanism
of signal transduction in target-cells, biological action.

8. The role of iron in the organism (absorption, transport, intracellular metabolism). Iron
deficiency states and iron-deficient anemias.

9. Microelements: the role of copper, selenium, iodine in tissue metabolism.

10. Vitamin-like substances: bioflavonoids (vit. P), choline, lipoic acid, inositol, paraami-
nobenzoic acid, vit. U, etc. Biological role.

4 cemecTp
Section 6. Biochemistry of proteins and amino acids.

Topic 18. Digestion and absorption of proteins. Analysis of gastric juice.
Problems for discussion:

1. Nitrogen balance. Kinds of nitrogen balance.

2. Protein requirements. The biological value of food proteins.

3. Proteolysis. Kinds, role.

4. Digestion of proteins. General characteristic of proteases, their substrate specificity.
5. Role of hydrochloric acid in digesting proteins. Analysis of gastric juice.

6. Absorption of amino acids, amino acid transport into cells.

7. Amino acid pool of the cell — its sources and utilization.

Topic 19. Intracellular amino acid metabolism. Determination of amino transferase
activity in serum.

Problems for discussion:

1. Transamination, aminotransferases, co-enzyme function of vitamin B6. Evaluation of
amino transferases activity in serum, clinical-diagnostic value.

2. Types of amino acid deamination. Oxidative deamination of glutamic acid (reactions),
the significance of a glutamate dehydrogenase reaction. Indirect deamination.

3. The fate of carbon skeletons of amino acids. Glucogenic and ketogenic amino acids.
Pathways for amino acid synthesis.

4. Decarboxylation of amino acids, enzymes, co-enzymes. Biogenic amines (tryptamine,
serotonin, histamine, y-aminobutyric acid), catecholamines (dopamine, norepinephrine, epineph-
rine). Reactions of biosynthesis, biological role.

Topic 20. Detoxification of ammonia. Determination of nonprotein nitrogen in blood
and urea in urine.

Problems for discussion:

1. Ways of ammonia binding in cells (reductive amination of a-ketoglutarate, synthesis of
glutamine and asparagine, formation of carbamoyl phosphate). Transport forms of ammonia.

2. Ammonia salts formation in kidneys (source of ammonia, the role of glutaminase and
glutamate dehydrogenase, the significance of renal glutaminase activation in acidosis).

3. The role of hepatic cells in detoxification of ammonia. Ornithine cycle of urea formation
(cycle pattern, substrates, enzymes, energetic supply, relation to the citric acid cycle, regulation).
Fate of urea.

4. Nonprotein blood nitrogen (main components and their relative content). Principle of de-
termination and clinical-diagnostic significance.

Topic 21. Colloquium - metabolism of proteins and amino acid.
Questions for preparation:
1. Nitrogen balance. Dietary protein requirement. The biological value of proteins.



2. Total and selective proteolysis, examples, biological role. Characteristics of proteases
produced in gastrointestinal tract.

3. Digesting the proteins in the gastrointestinal tract — enzymes, their origin and mecha-
nism of activation, specificity. Role of hydrochloric acid.

4. Amino acid pool of the cell — sources and utilization.

5. Transamination. Enzymes. Coenzyme. The role of this process in the life of the cell. The
diagnostic value of the determination of transaminases (ALT and AST) activity in serum. Write
down the reactions catalyzed by ALT and AST.

6. Ways of amino acid deamination. Enzymes and coenzymes of oxidative deamination.
Write down the reaction catalyzed by glutamate dehydrogenase, describe its biological signifi-
cance. The biological significance and mechanism of indirect deamination.

7. Usage of carbon skeletons of amino acids. Ketogenic and glycogenic amino acids.

8. The ways of ammonia detoxification. Formation of glutamine, its role in the transport of
ammonia. Characteristics of the local pathways of ammonia detoxification available in non-
hepatic tissues.

9. Formation of urea. The role of the liver in urea formation. Significance of the determina-
tion of blood urea in clinical practice.

10. Nonprotein blood nitrogen — components, their origin and relative content, principle of
determination, clinical-diagnostic value.

11. Decarboxylation of amino acids. Enzymes, co-enzyme. The formation of histamine,
serotonin, GABA, their role in the body. The formation of catecholamines (dopamine, norepi-
nephrine, epinephrine) and their role in the body.

Section 7. Biochemistry of nucleoproteins and nucleic acids.

Topic 22. Nucleoproteins chemistry and metabolism. Determination of uric acid in
urine.

Problems for discussion:

1. Mononucleotides, structure, terminology, biological role.

2. Primary, secondary and tertiary structures of nucleic acids (peculiarities of the structure,
varieties, types of stabilizing bonds).

3. Nucleoprotein metabolism. Digestion of nucleoproteins in the gastrointestinal tract (sig-
nificance, steps, enzymes).

4. Degradation of purine nucleotides (reactions, uric acid as an end-product of catabolism).
Disorders of purine metabolism (hyperuricemia and gout, urolithiasis).

5. Biosynthesis of purine nucleotides de novo (sources of nitrogen and carbon of a purine
ring, participation of folic acid, main intermediate products, key enzyme, regulation). The notion
of nucleotide synthesis from free nitrogenous bases and nucleosides.

6. Degradation of pyrimidine nucleotides (end products and their fate).

7. Biosynthesis of pyrimidine nucleotides (substrates, process pattern, key enzyme, regula-
tion, role of vitamins).

8. Synthesis of deoxyribonucleotides.

Topic 23. Matrix biosyntheses (synthesis of DNA, RNA, proteins).

Problems for discussion:

1. Replication, biological role, substrates, enzymes, molecular mechanism.

2. Transcription, biological role, substrates, enzymes, RNA processing.

3. Genetic code and its properties.

4. Recognition and translation as steps of genetic information realization in cells. Substrate
specificity of aminoacyl-tRNA synthetases. tRNA and its role in protein biosynthesis.

5. Modern understanding of protein biosynthesis. Regulation of protein biosynthesis in
cells at a genetic level.



Topic 24. Connective tissue proteins.

Problems for discussion:

1. Collagen. The amino acid composition, the spatial structure. Isocollagens. Features of
the synthesis of collagen. Intra- and extracellular stages of the formation of the maturel collagen.

2. Elastin. Role in the body. Features of the primary structure. The importance of extracel-
lular stages in the mechanisms of formation of mature elastic tissue.

3. Protein-carbohydrate complexes. Principles of classification, biological role, mecha-
nisms of synthesis and decay.

4. Fibrillar adhesive proteins of extracellular matrix and their functions.

5. Features of the protein composition of the cartilage and bone tissues. Non-collagenous
proteins, the biological role.

Topic 25. Colloquium - metabolism of nucleoproteins and nucleic acids.

Questions for preparation:

1. Mononucleotides, structure, terminology, biological role.

2. Modern concept of DNA structure (primary, secondary, tertiary structure). Cell localiza-
tion, functions.

3. Nucleoprotein metabolism. Digestion of nucleoproteins in the digestive tract (signifi-
cance, steps, enzymes).

4. Degradation of purine nucleotides (reactions, uric acid as an end-product of catabolism).
Disorders of purine metabolism (hyperuricemia and gout, urolithiasis).

5. Biosynthesis of purine nucleotides. The initial substrates, scheme of reactions, enzymes.
Regulation of synthesis.

6. Biosynthesis of pyrimidine nucleotides. The initial substrates of synthesis, scheme of re-
actions, enzymes. Regulation of synthesis.

7. Synthesis of deoxyribonucleotides.

8. The mechanism of DNA synthesis in eukaryotes. Enzymes and substrates of synthesis.
Draw a scheme of replication fork, describe formation of the Okazaki fragments.

9. RNA synthesis in eukaryotes. Enzymes and substrates of synthesis. Maturation of pre-
mRNA.

10. Genetic code and its properties.

11. Recognition and translation as steps of genetic information realization in the cell. Role
of t-RNA in protein synthesis, its adapter function. ARSases — role, specificity, reactions cata-
lyzed by these enzymes.

12. Modern understanding of protein biosynthesis. Regulation of protein biosynthesis in
the cell at a genetic level.

13. Posttranslational modification of protein molecules, kinds, biological role.

14. Collagen. The amino acid composition, the spatial structure. Isocollagens. Features of
the synthesis of collagen. Intra- and extracellular stages of the formation of the —maturel colla-
gen.

15. Elastin. Role in the body. Features of the primary structure. The importance of extra-
cellular stages in the mechanisms of formation of mature elastic tissue.

16. Protein-carbohydrate complexes. Principles of classification, biological role (call not
less than 5 functions), mechanisms of synthesis and decay.

17. Fibrillar adhesive proteins of extracellular matrix and their functions.

18. Features of the protein composition of the cartilage and bone tissues. Non-collagenous
proteins, the biological role.

Section 8. Biochemistry of hormones.

Topic 26. Hormones, general characteristic and peculiarities of biological action.



Problems for discussion:

1. Terminology and classification of hormones by the site of synthesis, chemical structure.

2. Peculiarities of hormones biological action.

3. Concept «hormone receptor». Classification and structure of receptors: intracellular re-
ceptors (nuclear and cytosolic), receptors of a plasma membrane (canal-forming receptors, 1-
TMS and 7-TMS receptors).

4. Mechanisms of steroid, amino acid-derived, protein-peptide hormones action. The role
of G-proteins, secondary messengers (cyclic nucleotides, 1P3, Ca?*, diacylglycerol), proteinki-
nases. Peculiarities of signal transduction from intracellular and 1-TMS-receptors.

Topic 27. Hypotalamic hormones. Pituitary hormones. Hormones of adrenal cortex.
Thyroid hormones. Sex hormones.

Problems for discussion:

1. Hypothalamic hormones: chemical structure, type of receptor in target-cells and mecha-
nism of a hormonal signal transduction, response of hypophyseal cells to the liberins and statins
action.

2. Adenohypophysis hormones: chemical structure, types of receptors in target-tissues and
mechanism of a hormonal signal transduction, realization of hormonal effect at a target-tissue
level. The role of excessive and insufficient secretion of hormones.

3. Neurohypophysis hormones: chemical structure, type of receptor in target-tissue and
mechanism of a hormonal signal transduction, realization of vasopressin effects at the level of
target-tissues. The role of excessive and insufficient secretion of hormones. Diabetes insipidus.

4. Thyroxine and triiodothyronine: chemical structure, precursor, thyreoglobulin, type of
receptor in target-tissue, realization of thyroidal hormones effects at a cellular level. The role of
peroxidase and deiodase in hormones metabolism. Manifestations of hypo- and hyperthyroidism.

5. Hormones of the adrenal cortex: chemical structure, precursor, type of receptor in target-
tissue, realization of glucocorticoids and mineralocorticoids effect at a cellular level. Cushing’s
syndrome. «Bronze disease».

6. Sex hormones: chemical structure, precursor, realization of the effect of estrogens, pro-
gesterone and male sex hormones at a cellular level. Excessive and insufficient secretion of sex
hormones.

Topic 28. Hormones regulated glucose blood level. Diabetes mellitus. Glucose toler-
ance test.

Problems for discussion:

1. Insulin: chemical structure, insulin synthesis, types of receptors, realization of pancreatic
hormone effect at a cellular level.

2. Glucagon: chemical structure, insulin synthesis, types of receptors, realization of pan-
creatic hormone effect at a cellular level.

3. Hormones of the adrenal medulla: chemical structure, precursor, type of receptor in tar-
get-tissue, realization of epinephrine and norepinephrine effect at a cellular level.

4. Diabetes mellitus. Metabolic disorders. Diagnostic value of sugar curves.

Topic 29. Colloquium - biochemistry of hormones.

Questions for preparation:

1. Hormones, classification by the chemical structure, site of synthesis. Peculiarities of
hormonal action.

2. Hormone receptors, classification. Structure of intracellular receptors (nuclear and cyto-
solic), receptors of a plasma membrane (canal-forming receptors, 1-TMS and 7-TMS receptors).

3. Mechanisms of signal transduction for steroid, amino acid-derived, protein-peptide hor-
mones. Role of G-proteins, secondary messengers (CAMP, cGMP, IP3, Ca?*, DAG), proteinki-
nases. Signal transduction from intracellular and 1-TMS-receptors.



4. Hypothalamus hormones: chemical structure, type of receptor in target-cells and mecha-
nism of a hormone signal transduction, response of hypophysis cells to the liberins and statins
action.

5. Adenohypophysis hormones: chemical structure, types of receptors in target-tissues and
mechanism of a hormone signal transduction, realization of hormone effect at a target-tissue lev-
el. The role of excessive and insufficient secretion of hormones.

6. Neurohypophysis hormones: chemical structure, type of receptor in target-tissue and
mechanism of a hormone signal transduction, realization of oxytocin and vasopressin effects at
the level of target-tissues. The role of excessive and insufficient secretion of hormones. Diabetes
insipidus.

7. Thyroxine and triiodothyronine: chemical structure, preursor, thyreoglobulin, type of re-
ceptor in target-tissue, realization of thyroidal hormones effects at a cellular level. The role of
peroxidase and deiodase in hormones metabolism. Manifestations of hypo- and hyperthyroidism.

8. Hormones of the adrenal cortex: chemical structure, precursor, type of receptor in target-
tissue, realization of glucocorticoids and mineralocorticoids effect at a cellular level. Cushing’s
syndrome. —Bronze diseasel.

9. Hormones of the adrenal medulla: chemical structure, precursor, type of receptor in tar-
get-tissue, realization of epinephrine and norepinephrine effect at a cellular level.

10. Sex hormones: chemical structure, precursor, realization of the effect of estrogens, pro-
gesterone and male sex hormones at a cellular level. Excessive and insufficient secretion of sex
hormones.

11. Insulin and glucagon: chemical structure, insulin synthesis, types of receptors in target-
tissues for glucagon and insulin, realization of pancreas hormones effect at a cellular level. Dia-
betes mellitus. Diagnostic value of sugar curves.

Section 9. Biochemistry of tissues and physiological functions.

Topic 30. Physical and chemical properties of the blood. Hemoglobinoses.

Problems for discussion:

1. Chemical composition of plasma (physiological concentrations of the most important
plasma components and their origin).

2. The most important blood buffer systems: bicarbonate, hemoglobin, phosphate, protein
(components and their proportion, mechanism of action, capacity). The notion of acid-base dis-
turbances (acidosis, alkalosis).

3. Proteins of erythrocytes. The structure of hemoglobin, heme, globin; varieties (normal
and abnormal) and derivatives of hemoglobin.

4. Respiratory function of the blood. Erythrocytes as a main participant of gas transport by
the blood (the role of hemoglobin and carbanhydrase). Reversible binding of oxygen and carbon
dioxide as a means of transport (binding mechanisms of CO. and O with hemoglobin, co-
operative interaction of hemoglobin subunits). Hypoxia, forms, mechanisms of development.

Topic 31. Blood plasma proteins. Blood clotting system.

Problems for discussion:

1. Blood plasma proteins. Main protein fractions: albumins, globulins, fibrinogen (content,
functions); albumin-globulin ratio and its diagnostic value.

2. Blood plasma enzymes (secretory, indicator, excretory). Diagnostic value of plasma en-
zymes activity determination.

3. Hemostasis (definition, structural-functional units and their biological role). Vascular-
thrombocytic and coagulation hemostasis. The notion of blood coagulation system functioning
impairments.



4. Coagulating system (components and their origin), hemocoagulation (definition, phases
and their duration, sources of phospholipid surfaces). Intrinsic and extrinsic pathways of blood
coagulation.

5. Vitamin K (chemical origin, varieties, natural sources, role in coagulation).

6. Anticoagulant system, classification of physiological anticoagulants: primary and sec-
ondary (representatives, mechanism of action). Artificial anticoagulants of direct and indirect
action.

7. Fibrinolytic system, mechanisms of fibrinolysis. Plasmin system (components and their
origin, mechanism of action).

Topic 32. Biochemistry of the liver

Problems for discussion:

1. Basic functions and chemical composition of the liver.

2. The role of the liver in carbohydrate metabolism.

3. The role of the liver in lipid metabolism.

4. The role of the liver in protein metabolism.

5. Detoxificating function of the liver, mechanisms: (protective syntheses, acylation, mi-
crosomal oxidation, conjugation).

6. The role of the liver in pigment exchange. Synthesis and degradation of hemoglobin
(schemes). Normal bilirubin metabolism and its disorders.

7. Biochemical methods of diagnosing liver disturbances.

Topic 33. Biochemistry of connective tissue, bone tissue.

Problems for discussion:

1. Collagen, features of amino acid composition and spatial structure. The role of collagen
in the body.

2. Elastin. Role in the body. Features of the amino acid composition and spatial structure.

3. Features of the collagen and elastin biosynthesis. The role of extracellular stages in the
mechanisms of formation of extracellular matrix of connective tissue.

4. Protein-carbohydrate complexes. Classification. Role in the body. Features of synthesis
and degradation.

5. Calcium and phosphorus. The metabolism in the body. Role in the processes of life.
Ca?"binding proteins and their role in the body.

6. Non-collagenous proteins of the extracellular matrix. Role in the body. The mineral
component of bones and teeth. The chemical composition. Hydroxyapatite crystals.

7. The chemical composition of bone tissue. Bone proteins and their role in mineralization
processes. Theories of mineralization of bone and hard tooth tissues. Factors influencing on the
processes of mineralization. Stages of isomorphic substitution of elements of the crystal lattice
and its role in the formation of apatite crystals.

Topic 34. Colloquium - Biochemistry of tissues and physiological functions.

Questions for preparation:

1. Chemical composition of plasma (physiological concentrations of the most important
plasma components and their origin).

2. The most important blood buffer systems: bicarbonate, hemoglobin, phosphate, protein
(components and their proportion, mechanism of action, capacity). The notion of acid-base dis-
turbances (acidosis, alkalosis).

3. Proteins of erythrocytes. The structure of hemoglobin, heme, globin; varieties (normal
and abnormal) and derivatives of hemoglobin.

4. Respiratory function of the blood. Erythrocytes as a main participant of gas transport by
the blood (the role of hemoglobin and carbanhydrase). Reversible binding of oxygen and carbon



dioxide as a means of transport (binding mechanisms of CO. and O. with hemoglobin, co-
operative interaction of hemoglobin subunits). Hypoxia, forms, mechanisms of development.

6. Blood plasma proteins. Main protein fractions: albumins, globulins, fibrinogen (content,
functions); albumin-globulin ratio and its diagnostic value.

7. Blood plasma enzymes (secretory, indicator, excretory). Diagnostic value of plasma en-
zymes activity determination.

8. Hemostasis (definition, structural-functional units and their biological role). Vascular-
thrombocytic and coagulation hemostasis. The notion of blood coagulation system functioning
impairments.

9. Coagulating system (components and their origin), hemocoagulation (definition, phases
and their duration, sources of phospholipid surfaces). Intrinsic and extrinsic pathways of blood
coagulation.

10. Vitamin K (chemical origin, varieties, natural sources, role in coagulation).

11. Anticoagulant system, classification of physiological anticoagulants: primary and sec-
ondary (representatives, mechanism of action). Artificial anticoagulants of direct and indirect
action.

12. Fibrinolytic system, mechanisms of fibrinolysis. Plasmin system (components and their
origin, mechanism of action).

13. Anticoagulant system. Classification of anticoagulants, mechanism of their action.

14. Basic functions and chemical composition of the liver.

15. The role of the liver in carbohydrate metabolism.

16. The role of the liver in lipid metabolism.

17. The role of the liver in protein metabolism.

18. Detoxificating function of the liver, mechanisms: (protective syntheses, acylation, mi-
crosomal oxidation, conjugation).

19. The role of the liver in pigment exchange. Synthesis and degradation of hemoglobin
(schemes). Normal bilirubin metabolism and its disorders.

20. Biochemical methods of diagnosing liver disturbances.

21. Collagen, features of amino acid composition and spatial structure. The role of collagen
in the body.

22. Elastin. Role in the body. Features of the amino acid composition and spatial structure.

23. Features of the collagen and elastin biosynthesis. The role of extracellular stages in the
mechanisms of formation of extracellular matrix of connective tissue.

24. Protein-carbohydrate complexes. Classification. Role in the body. Features of synthesis
and degradation.

25. Calcium and phosphorus. The metabolism in the body. Role in the processes of life.
Ca?"binding proteins and their role in the body.

26. Non-collagenous proteins of the extracellular matrix. Role in the body. The mineral
component of bones and teeth. The chemical composition. Hydroxyapatite crystals.

27. The chemical composition of bone tissue. Bone proteins and their role in mineraliza-
tion processes. Theories of mineralization of bone and hard tooth tissues. Factors influencing on
the processes of mineralization. Stages of isomorphic substitution of elements of the crystal lat-
tice and its role in the formation of apatite crystals.

10. ITepeyenb MHGOPMALMOHHBIX TEXHOJIOTIHH, UCIOJIb3YEMBbIX IIPH OCYIIECTBJICHUH
00pa30BaTeILHOIO NpoLecca Mo JMCHUILINHE, BKJIYAas NepedeHb MPOrpaMMHOro odecre-

YeHUs1 1 HHPOPMALMOHHBIX CMIPABOYHBIX CHCTEM (MIPU HEOOXOTUMOCTH)

10.1. IlepeyeHb HEOOXOAMMOI0 MIPOTPAMMHOIO O0eceYeHH .

HaumeHoBaHue mporpaMMHOro PexBH3HMTHI OATBEPKAAIOIET0 JOKYMEHTA
olecreyeHusi, IPOU3BOAUTEIb (Ne impeH3un, n1aTa npuodpeTeHn s, CPOK JeHCTBHUSI)
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10.2 ITepeyeHb HEOOXOAUMBIX HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM.
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MeToauyeckuid arTrTecTa-
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a) MEIUIIMHCKUN 00pa3oBaTeib-
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CKOM TIOMOIIY TPHU Pa3IUIHBIX
TpaBMax;
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