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1. Heau v 3a1a4n yuyeOHOM AUCHMILIMHBI (MOAYJIsl, IpakTuk, ['HA).

Heap aucuunmanHbl: cHOpMUPOBATH 3HAHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX IMpPOTEKa-
HUSI METabOJIMYECKUX MPOLECCOB, ONMPEAEISAIOIINX COCTOSIHAE 310POBbS U a/IalTallui YeIoBeKa
Ha MOJIEKYJISIPHOM, KJIETOYHOM M OPraHHOM ypPOBHE LIEJIOCTHOI'O OpraHU3Ma U yMEHHUE NpuMe-
HSATbH [I0JTy4YEHHbIC 3HAHUS IPU PEIICHUH KIMHUYECKUX 3a]1ady.

3anauM QMCUMILINHBL:

- U3y4YeHUE U NpuoOpeTeHre 3HAHUNH O XUMHUYECKOW MPHUPOJIE BEIIECTB, BXOAALIUX B CO-
CTaB *HUBBIX OPraHU3MOB, UX MPEBPALIECHUIX, CBSI3U ITUX MIPEBPALIECHUH C I€ATEIbHOCTHIO Opra-
HOB U TKaHEH, peryysaluu MeTab0INYeCKHX MPOLIECCOB U MOCIEACTBUAX UX HAPYLICHUS;

- (hopMHpoBaHHE YMEHHH MOJIb30BaTHCS J1aOOPAaTOPHBIM 000pPYAOBaHUEM U PEAKTUBAMU C
COOJIIO/ICHHEM TPaBMJI TEXHUKH 0€30MIaCHOCTH, aHAJIM3UPOBAThH MOIYUYECHHBIC TAHHBIE Pe3yJIbTa-
TOB OMOXMMHUYECKUX HUCCIIETOBAHUIN U HCIIOJIb30BATh MOJYyUYEHHBIE 3HAHUS JUIsl OOBSICHEHUS Xa-
paxkTepa BO3HUKAIOUIMX B OpraHU3Me YelloBeKa N3MEHEHHUH U IMarHOCTUKU 3a00J1€BaHuUs;

- (popMUpOBaHUE HABBIKOB AHATUTHYECKON padOThl ¢ MHpopManueil (yueOHoM, Hay4HO,
HOPMAaTHBHO-CIIPABOYHOM JUTEPATYpOH U APYTUMHU UCTOYHMKAMHU), ¢ HHPOPMALIMOHHBIMU TEX-
HOJIOTUSIMHU, IMarHOCTUYECKUMU METOAAMH UCCIIEI0BAaHUSIMU.

2. Mectro aucuuniauHbl (Moaynasi, npaktuku, 'MA) B crpykrype OIIOII mo
HANPABJIEHHIO MOATOTOBKH (CIIENMATbHOCTH).

Juctunnuna «buoxumusy BXoAuT B nepedeHb 06a3oBoit yactu OIIOII moaAroToBku crenu-
anuctoB 1o cnenuanbHocTH 31.05.01 JleuebHoe A€o (¢ eMeHTaMH aHIJIMACKOTO S3bIKa).

OcHOBHbIE 3HAHUS, HEOOXOMUMBIEC ISl U3YUYCHHs TUCHUIUIUHBI «buoxumusy», Gopmupy-
IOTCSI TIPH M3YYEHUH MATEeMaTHYECKUX M €CTECTBEHHO-HAYYHBIX NUCHMIUIMH ((pU3HMKaA, MaTeMa-
TUKA, XUMHsI, OMOJIOTHS, aHATOMUS, THCTOJIOTHS, SYMOPUOIIOTHS, IIUTOJOTHUS, HOpMallbHas (u-
3UOJIOTHS).

Jucuumnnmna «bUOXUMUS» SBISETCS MPEANISCTBYIOMICH 111 U3y4YeHUs JTUCHMIUIMH: TaTo-
dusnoNorHs, KIMHUYECKass MaToPU3nO0IOTHs; (apMaKoIOTHs; MUKPOOHUOIIOTHS, BHPYCOIOTHS;
UMMYHOJIOTHS; TPO(PeCCHOHANIbHBIE TUCIUTUIHHEI.

3. IlepeyeHb MIaHUpPYeMbIX pPe3yJIbTATOB O0y4YeHHS] U BOCHUTAHMS MO JTUCHUIIHHE
(MOy.110), COOTHECEHHBIX ¢ IUIAHUPYEMBIMH Pe3yJbTaTaMU OCBOEHHsSI 00pa3oBaTebHOI
NMPOrpamMmbl.

[lnanupyemble  pe3yJbTaTbl  OCBOEHHsI 00pa30BaTeJIbHOW  NMpPOrpaMmbl  —
KOMIIETEHIIUM 00Y4aloIuXCcsl, YCTAHOBJIEHHbIE 00pa30BaTeIbHBIM CTAHAAPTOM:

B pesynbrare m3yueHus ydeOHOW MUCIUILUIMHBI Yy oOydaromierocst ¢gopMupyercs: ooire-
npodeccuoHanbHas KOMIIETEHITHS:

Haumeno- Koa v nanmeno- Kox v HaumenoBanue uHIM- Jeckpunropsbl

BaHMe KaTe- | BaHMe 00LIeNpo- KATOpa J0CTHKeHUs 001I1e-

ropuu 00- (peccuonanbHoM npodeccuoHaILHON KoMIIe-

menpodgec- KOMIIeTEeHI[UH TEeHINH

CHOHAJIBbHBIX

KOMIIeTeH-

107071

Huarnoctu- | OIIK-4: CnocoGen | OIIK-4.1 — T'0TOB NpUMEHHUTH | 3HATB:  METOIUKY

YeCKHe MPUMEHATh MEIH- | AITOPUTM  MEJIUIUHCKUX TEX- | MOJHOTO (U3HKAIb-

uHCTpyMen- | LWWMHCKHE H3jienns, HOJIOTUH, CHIENHATU3UPOBAHHO- | HOTO HCCIIEJIOBAHUS

TanbHble Me- | IPEAYCMOTPEHHBIE | TO OOOpPYNOBAaHUS U MEIMIMH- | MAUEHTA.

Toxsl 06cye- | MOPSAKOM — OKa3a- | CKHX H3[CTMH MpPH PELICHHH | YMETh:  OCYIIECTB-
HUS MEIUIIMHCKON | mpodecCHOHaIbHBIX 3a/1a4. JATH  cOOp  xayoo,




JOBaHU

moMomiu, a TaK¥XKe
MMpOBOAUTDH obcie-
JOBaHUs ITallMCHTA
C [CJIbKO YCTaHOB-
JICHUA JHar”Ho3a.

aHaMHe3a KH3HU WU
3a0oyieBaHMsl  TAllU-
CHTA W AaHAIHU3HUPO-
BaThb  ITOJyYCHHYIO
UH(POPMALIHNIO;

BJIA/IETh: IIpOBEJe-
HUEM TOJHOro (u-
3MKaJbHOTO  obcle-
JIOBaHHMS MTALMCHTA.

OIIK-4.2 - TotoB mpume-
HUTh MEIUIIMHCKHE W3JENH,
JIeKapCTBEHHbIC TNpenapaThl, B
TOM YHCIIE UMMYHOOHOJIOTHYE-
CKHE, M HHbIC BEIIECTBA U HX
KOMOWHAIIMM  TIPH  PEUICHUU
npodecCUOHATIBHBIX 3a/1ay.

3HATh: OTHOJIOTHIO,
[aTOreHe3 W IaTo-
Moponorur, KIu-
HUYECKYIO KapTHHY,
mudhepeHIHaTbEHY 0
JUAarHOCTHKY, 0CO-
OCHHOCTH TCUCHUS,
OCIIO’KHEHHS W HC-
XO0Jbpl  3a00JICBaHUsA
BHYTPCHHHUX  Opra-
HOB.

yMeTb: OOOCHOBBI-
BaTh HEO0X011-
MOCTh U O0BEM JIa-
OOpaTopHOTO U UH-
CTPYMEHTAILHOTO
oOcinenoBaHus  ma-
[[UEHTA.

BJIajIeTh: IIPOBEIC-
HUEM TIOJHOro (hu-
3MKaJbHOTO  00CIe-
JIOBAHWs IAI[UCHTA,
bopMyIHpoBaHUEM
peIBapUTEIILHOTO
JIMarHo3a M COCTaB-
JIeHne TuTaHa Jrabo-
paTOpHBIX H  WH-
CTPYMEHTAIbHBIX
oOcnenoBaHui  ma-
[[UCHTA.

OIIK-4.3 — OueHuBaet pe3yib-
TaTHI UCTIOJIb30BAHMS MEUIINH-
CKUX TE€XHOJIOTHH, CTIeIUaIN3H-
POBaHHOTOOOOPYIOBAHUS U ME-
JUIMHCKUX W3JEJIUi TpH peltie-
HUH TPO(HECCHOHABFHBIX 3a]1a4.

3HaTb: OCOOEHHOCTHU
peryisinuu  pyHKIH-
OHANBHBIX  CHCTEM
OpraHu3Ma YeJIOBeKa
npu MaToJIoTuye-
CKHX TIPOIIeCCax.

yMeTh: TIPOBOJIUTH
nuddepeHIraIbHY 0
TUATHOCTHKY  3a00-
JIEBaHUW  BHYTPEH-
HUX OPTaHOB OT JIpY-
rux 3a0oJieBaHuM.

BJAJeTh: IPOBEJIe-




HUeM nudepeHu-
QIPHOW TMarHOCTH-
KA C JpyruMu 3abo-
JeBaHUSIMU/ COCTOS-
HUSIMH, B TOM YHCIIC

HEOTJIO)KHBIMH.

Otuonorus u | OIIK-5. Cnocoben | OIIK-5.1 — Ilpumensier anro- | 3HaTh:  METOAHUKY
MaToreHe3 OIICHUBATh  MOp- | pUTM  KIIMHUKO-JIA0OpATOPHOM, | cOopa Kaoo,
bodyHKIIMOHATB- | HHCTPYMEHTAIBHOW W (DYHKIU- | aHAMHE3a JKU3HU H

HbIE, (PU3HOJIOTHYC-
CKHE COCTOSHUA U
MaTOJIOTUYCCKHE
IpOLIECChl B Opra-
HU3ME  YeJIOBEeKa
JUISL PEILICHHsSI TPO-
(beccruoHaIbHBIX
3a1a4

OHAJIbHOW IMAarHOCTUKU IIPU pe-
HIEHUH TNPOQPECCHOHANbHBIX 3a-
Jau.

3a00JIeBaHUs  MalH-
€HTa; METOIUKY
MOJTHOTO  (PU3UKATIb-
HOTO HCCJIEI0BAHNS
MalUeHTa; METO/IbI
71a00pPaTOPHBIX u
UHCTPYMEHTAJIbHBIX
HUCCIEIOBAaHUN I
OLICHKH  COCTOSIHHS
3JI0POBbSI, MEIUIIHNH-
CKHME IIOKa3aHUs K
MPOBEICHUIO HCCIIe-
JIOBaHUH,  MpaBHJIA
UHTEPIpPETAlnd  UX
pe3yJIbTaTOB.

yMeTb:  OCYIIECTB-
ST cOop  xanoo,
aHaMHe3a JKM3HH H
3a00JIeBaHUs  MAlH-
CHTa W aHaJIM3HPO-
BaTh  IOJIyYCHHYIO
uH(pOpMalIIO;

BJaJeTh:  cOopom
’KaJI00, aHaMHe3a
JKU3HH U 3a00jeBa-
HUS TAllMeHTa; po-
BEJICHUEM IIOJHOTO

¢uzukanpHOrOo  00-

CJIEJIOBaHUSl  MaIH-

CHTA.
OIIK-5.2 — OuenuBaer MOpdo- | 3HATh: HTHUOJIOTHIO,
GbyHKIMOHATbHBIE, (DU3HOJNOTH- | TATOT€He3 U MaTo-
YeCKHe COCTOSIHUSA U MATOJOTH- | MOP(OJIOTHI0, KIH-
YeCKHe TPOIECCHl B OpPTaHU3MeE | HUUECKYI0 KapTHHY,
YyejoBeKa Uil HMHTeprnpeTanuu | aupdepeHnuanbHyo
pe3yIbTaToB KIMHHUKO- | IUaTHOCTHUKY, OCO-
nabopaTopHOii, UHCTPYMEH- | OEHHOCTH TEYEHUs,

TaTbHOH W (YHKIHOHATHHOM
MUATHOCTHKU TPU  PEIICHUU
po¢)eCCHOHANIBHBIX 3a/1a4.

OCJIOKHEHUS M MC-
XOObl 3aboseBaHUs
BHYTPEHHUX  Opra-
HOB.

yMeTb:
[IOJIHOE

MPOBOANTH
bu3uKaIb-




HOEe 0O0OcjeIoBaHHE
narueHTa W WHTep-
MIPETHPOBATH ero
pe3yabTaThl; 000C-
HOBBIBaThH  HEOOXO-
IUMOCT HU 00BEM
1abopaTopHOTO |
UHCTPYMEHTAIBLHOTO
oOcinenoBaHusg  1a-
[MEHTa; HMHTEPIpe-
THPOBAaTh  JIAaHHEIC,
MOJTy4YeHHBIE npu
71a00paTOPHOM M WH-
CTPYMEHTAILHOM
oOcinenoBaHuyd  IIa-
LIHCHTA.

BJAaJeTh: IIPOBEJIC-
HUEM MOJHOro ¢u-
3UKajJbLHOro  o0ce-
IOBaHMs IIaIlMEHTa,
dbopMyIupOBaHHEM
MPEIBAPUTEILHOTO
JarfHo3a M COCTaB-
JICHHE IuIaHa J1abo-
paTOpHBIX ¥  WH-
CTPYMEHTAJIbHBIX
oOcinenoBaHui  1a-
LHCHTA.

OIIK-5.3 — 3nHaeT NUpPUHIMIIEI
(YHKIIMOHHPOBAHHS CHCTEM
OpraHoB.

3HaThb: 3aKOHOMEp-
HOCTH  (DYyHKIIMOHH-
pOBaHMS 370POBOTO
OopraHusMa M Mexa-
HU3MBI OOecreueHus
3JI0pOBBS C MO3ULINN
Teopun  (QyHKLHO-
HaJIbHBIX  CHUCTEM;
OCOOEHHOCTH  pery-
TSN byHK1IHO-
HAJTbHBIX CUCTEM
OpraHu3Ma 4eJoBeKa
npu naToJjioruye-
CKHX IpoIleccax.

yMeTb:  OCYUIECTB-
JSTh PaHHIO M-
THOCTHKY 3a0ojeBa-
HUUI BHYTPEHHHUX
OpPraHoB; MPOBOAUTH
mudhepeHIHaTBEHY 0
JTUAarHOCTHKY  3a00-
JIEBaHUM  BHYTPEH-
HUX OpPraHOB OT Jpy-
rux 3a00JieBaHUil.




BJAJeTh: IIPOBEJIC-
HueM auddepeHiu-
aJlbHOM JTMArHOCTH-
KU C JAPYyTUMHU 3a00-
JIEBaHUSMH/ COCTOSI-
HUSIMH, B TOM YHCIIE
HEOTJI0KHBIMU.

IInanupyemblie pe3yjbTaThl 00y4eHHs 10 AUCHHUILVIMHE - 3HAHUS, YMEHUS] H HABBIKH
U (M) ONBIT JAeATEeNbHOCTH, XapaKTepu3yuue 3Tanbl GOpMHUPOBAHUSA KOMIIETCHUHMHA U
ol0ecrneynBaOIIMe AOCTHKECHHE IUIAHUPYEMbIX Pe3yJbTaTOB OCBOCHHsI 00pa3oBaTeIbHOM
MpOrpamMMBel.

B pesynbrare u3yueHus: AMCUUIIINHBI 00yYatOIUNCS JOKEH:

3HATh:

- IpaBujIa pabOThl U TEXHUKHU 0€30MIaCHOCTH B XUMUYECKHUX J1a00paTOpHsIX, C pEaKTUBAMU,
npubopaMu, JKUBOTHBIMU;

- CTpoeHHE U OMOXMMHYECKHE CBOWMCTBA OCHOBHBIX KJIACCOB OMOJOTMYECKH BaXKHBIX CO-
€IMHEHM: OeNTKOB, HyKJIENHOBBIX KUCIIOT, YIJI€BOAOB, JTUIHJIOB, BUTAMUHOB,;

- OCHOBHbIE MeTa00IMYECKUe MyTH UX IpeBpalieHust; GepMEHTATUBHbIN KaTajlu3; OCHOBBI
OMOdPHEPreTHKH;

- POJIb KJIETOYHBIX MEMOpPaH U UX TPAHCHOPTHBIX CUCTEM B OOMEHE BELIECTB B OPraHU3MeE
YEJIOBEKaA,

- XMMMKO-OMOJIOTHYECKYIO CYIIHOCTh IPOLECCOB, MPOUCXOASIIMX HAa MOJIEKYJSPHOM H
KJIETOYHOM YPOBHSIX B OPIraHU3ME YEIIOBEKa,

- OCHOBHBIE MEXAaHM3MbI PEryJISLUN METa00IMUYECKUX MpeBpallleHuil OeNKOB, HYKJIEHHO-
BBIX KHUCJIOT, YTJIEBOJOB, JIUIHJIOB;

- IMarHOCTUYECKU 3HAuMMBbIe MOKa3aTesld OMOJIOTMYECKUX KHUJIKOCTEH (TU1a3Mbl KPOBU U
MOUYH) Y 3I0pOBOT'0 YEJIOBEKA.

yMeThb:

- MOJIb30BaThCs yU4eOHOM, HayYHOU, HAYYHO-TIOMYJIAPHON JIUTepaTypol, ceTbio MHTEepHeT
JUTsl Tpo(hecCHOHANbHOM JesITeIbHOCTH, JIa0OpaTOPHBIM 000pyAOBaHHEM ((PU3NUECKUM, XHUMHU-
YEeCKUM, OMOJIOTHUECKUM);

- MPaBUJIHHO OLIEHUBATh COBPEMEHHbIE TEOPETUYECKUE KOHIENIUUA B OMOTOTUYECKON XU-
MUH, MOJIEKYJISIPHOM OMOJIOrUH U KIMHUYECKON OMOXUMUMU;

- IPOBOJUTH CTATUCTHUUECKYIO 00pabOTKY MOJYyUYEHHBIX TaHHBIX;

- MCIIOJIb30BaTh 3HAHUS IS aHAJIN3a CYIIHOCTH OOIENaToJIOTHYeCKUX MPOLeCcCOB U MeXa-
HU3Ma JIEVCTBUS JICKAPCTBEHHBIX MIPENApaToB;

- IPUMEHSTH MOJYyYSHHbIE 3HAHUS MPHU U3yUEHUH MOCIETYIOIUX MeInKO-ONOIOrHUeCKuX
KJIMHUYECKUX AUCLUUILUINH, B JAIbHENUIIEM — B JIe4eOHO-TPOUITAKTUIECKON AESITETbHOCTH.

- UHTEPIIPETUPOBATH Pe3yJIbTaThl HanboJiee paclpOCTPAHEHHBIX METO/I0B JIAOOPATOPHON U
(GYHKIIMOHAIBHONW JAMAarHOCTUKH, TEPMOMETPUU ISl BBISBJICHHUS MAaTOJIOTMYECKUX IMPOLIECCOB B
OopraHax 4 CUCTEMax 4YeJIOBEKa;

BJIAJETh:

- 0a30BBIMH TEXHOJOTHSIMU IpeoOpa3zoBaHus HWH(GOPMAIMU: TEKCTOBbIE, TaOIUYHBIE pe-
JTAKTOPbI; TEXHUKOM paboThl B ceTu MIHTEpHET [1sl MpoecCHOHANbHOMN AESITETbHOCTH;

- mpueMamu paboThl ¢ MEAUKO-TEXHUYECKON anmaparypoii;

- MEIMKO-aHaTOMUYECKUM MTOHATHIHBIM allapaToM;

- METOJJaMH OLIEHKHM HOPMATUBHBIX BO3PACTHBIX OMOXMMHYECKUX TIOKA3aTeeH;

- HaBbIKAMM MTOCTAHOBKH IIPEJIBAPUTEIBHOIO JTUarHo3a Ha OCHOBAHMUU PE3yJIbTAaTOB Ja0o-
pPaTOPHOTO U HHCTPYMEHTAIBHOTO 00CIIeI0BaHMUS.



4. O0bemM aucHMIVIMHBI (Moay.Jsi, mpakTuku, 'MA) u Buabl y4yeOHO#W padoOTHI.

OO0uast TPy10€eMKOCTH JUCUUIITHHBI

4.1. O6beM TUCHUIJIMHBI U BU/IbI Y4eOHOH padoThl M0 04HOIi opme 00yueHus.

O01as TPY10eMKOCTh AUCHHUIIMHBI COCTABJsAET 5 3aueTHbIX equHul (180 yacon).

. Bcero CemecTtpbl

Bup yueoHoii pa6oThI qacos/ 3.e. 3 4
KonTakTHbIE Yachl (BCero) 99,7/2,77 51,25/1,43 | 48,4/1,34
B Tom unce:
Jlexiuu (JI) 33/0,92 17/0,48 16/0,44
[Tpaktiueckue 3anstus (I113) - - -
Cemunapsl (C) - - -
Jlaboparopusie paboTsl (JIP) 66/1,83 34/0,94 32/0,89
KonrakTHas padora B nepuoj arrectanuu (KPAT) 0,4/0,01 - 0,4/0,01
CamocrositenpHas paboTa Moj; pyKOBOACTBOM IIpe-
nogasarens (CPII) 0,3/0,01 0,3/0,01 -
CamocrositesbHas padora (CP) (Bcero) 44,75/1,24 20,75/0,57 24/0,67
B Tom uncne:
PacuetHo-rpadguueckue paboThl - - -
Pegepar - - -
Hpyeue euovr CP (eciu npedycmampusaiomcs, npu-
sooumcs nepeyers 6udog CP)
1. CocraBiieHue IUIaHA-KOHCIIEKTa, paboTa C J0-
MOJIHUTEIILHON JTUTEpaTypoit 44,75/1,24 20,75/0,57 24/0,67
Kypcogoii mpoekt (pabota) - - -
KonTtpoJs (Bcero) 35,7/0,99 - 35,7/0,99
dopma MPOMEKYTOUYHOU aTTECTALNU:
(3auer, IK3aMeH) IK3aMeH 3a4er IK3aMeH
O01as TPYA0EMKOCTH (Yachl/3.e.) 180/5 7212 108/3

4.2. O0beM TUCHUIIMHBI U BBl Y4eOHOH pa0doThI 0 3204HOM Gopme 00yueHHUs.

3aounas gopma o0yuenuss PI'OC BO 1o cniennaibHOCTH HE PEAyCMOTpEHa

5. CTpykTypa u coaep:KaHue TUCHUILINHBI

5.1. CTpykTypa IMCHUILIHHBI IS 04HOH ()OPMBI 00y4YeHH .

Buabl yueOHoii padoTel, Bkiaw4asa | Popmbl TeKy-
CaMOCTOSITeIbHYIO pa0oTy U TPYAO- | IIero KOH-
8 €MKOCTh TPOJIA
5 (B yacax) yCreBaeMocTH
e % (no neoenam
w/n Pa3nen qnucuuninHbI ; 2 qfemecmpa)
= o = =3 opMa 1mmpo-
% = | B é E = E’} Menlc)yToml:oﬁ
== o = © 5 aTrecTanuu
= (no cemecm-
pam)

3 cemecTp




1. |Section 1. Introduction 1 1 2 - 01| - 1 |becema, rpyn-
in  biochemistry. The OBOE  Mepo-
role of biochemistry in HpUsTHE.
the theoretical training Ompoc, Koo-
of a doctor. The struc- KBUYM.
ture of proteins.

2. |Section 2. Enzymology| 2-6 5 10 - |0,05| - 6 |Onpoc, Kowto-
and biological oxida- KBUYM.
tion.

3. |Section 3. Bioche-| 7-10 4 8 - |0,05| - 5 |Omnpoc, Kowto-
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 |Onpoc, koio-
of nutrition. KBHYM.

6. |[Ipomexytounasi art-| Ilo pac- - 3a4der B ycTHOI
TecTauus nuca- dopme

HUIO
HTroro 3 cemecTp 17 | 34 - 0,3 - 120,75
4 cemecTp

7. |Section 6. Biochemistry| 1-4 4 8 - - - 6 |Onpoc, KoIO-
of proteins and amino KBHYM.
acids.

8. |Section 7. Biochemistry| 5-8 4 8 - - - 6 |Onpoc, Kowto-
of nucleoproteins and KBUYM.
nucleic acids.

9. |Section 8. Biochemistry| 9-12 4 8 - - - 6 |Onpoc, KoO-
of hormones. KBHYM.

10. |Section 9. Biochemistry| 13-16 4 8 - - - 6 |Onpoc, Kowo-
of tissues and physio- KBHUYM.
logical functions.

11. |Ipome:xyTounass at-| [lo pac- | - - 04 | - | 357 - |9K3aMeH B
TecTauus nuca- ycTHO# ¢opme

HHUTIO nJIn TECTUPO-
BaHHUE.
Hroro 4 cemecTp 16 | 32 | 0,4 - | 357 | 24
Bcero 33 | 66 | 04 | 0,3 | 35,7 |44,75

5.2. CTpykTypa IMCHUILTUHBI I 3204HOH (DOpMbI 00yUeHHsI

3aounas popma obyuenuss @PI'OC BO no crenuaabHOCTH HE TIPETyCMOTPEHA




5.3. Conep:xanue pa3aeioB IMCUUILIHHBI (Moay s, npakTuKku, [UA) «buoxumus», oopazoBare/ibHbIe TEXHOJIOTHHI

JIeKIUMOHHBINA KypC

Ne | HammenoBaHnue TeMsbl | Tpynoem- Coaepxanue dopmupye- Pe3yibTaThl 0CBOCHUSA Oo0pa3zoBa-
n/n JUCHMILIMHbI KOCTb (4a- Mble KOMIIe- (3HATh, YMeTb, BJIA/1€Th) TeJIbHbIE
Chl/3.e]1.) TeHIUU TEXHOJIOT U
00
1 2 3 4 5 6 7
3 cemecTp
1. |Section 1. Introduction 1/0,03 Introduction to biochemistry. History of| OIIK-4: |3HaTh: npaBwia pabotsl U Tex-|  Crnaiin-
in  biochemistry. The biochemistry. Protein concentration in the| OIIK-4.1 |uuku Oe3omacHOCTH B (pu3HMue-|  JIEKIUSA
role of biochemistry in human body. Functions of proteins.| OIIK-4.2 |ckuX, XMMHUYECKHX U OHOJIOTH-
the theoretical training Chemical composition of proteins.| OIIK-4.3 |deckux mabopaTropusx, ¢ peax-
of a doctor. The struc- Structure and classifications of proteogenic| OIIK-5: |tuBamu, mnpubOpamu, >KUBOT-
ture of proteins. amino acids. Physical and chemical| OIIK-5.1 |HBIMH; XHMHKO-OHOIOTHYECKYIO
properties of amino acids. Peptides.| OIIK-5.2 |CyIIHOCTH MPOIECCOB, TPOWUC-
Functions of proteins. Classification of| OIIK-5.3 |xogsfmmx B >KHBOM OpraHH3Me

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

Ha MOJIEKYJISIPHOM, KJIETOYHOM,
TKaHEBOM M OPTaHHOM YpPOBHSIX;
KJaccupukanuio U QU3UKO-
XMMHYECKHE CBOWCTBA MPOTEH-
HOT€HHBIX aMHMHOKHCIIOT; Kjac-
cudukaiuio O0ETKOB: MPOCTHIC U
CJIOJKHBIC, TTI00YJIsIpHBIE U (HUO-
PWUISIPHBIE, MOHOMEpHBIE WU
OJINTOMEPHBIE; ¢busuko-
XMMHUYECKHE CBOWCTBA OEJIKOB:
pacTBOPUMOCTSb, MOHHU3aLus,
THJIpaTalysl, OCaXJIEHHUE; ypOB-
HU CTPYKTYPHOH OpraHu3anuu
O€IKOB: MEPBUYHYIO, BTOpPHY-
HYIO0, HAaJBTOPUYHYIO, TPETHY-




structure.

Structure and functions of

hemoproteins. Hemoglobin. Myoglobin.
Chromoproteins.

HYI0 U YETBEPTUYHYIO CTPYKTY-
pBl,  JOMEHBI,  CYOJOMEHBI,
HA/IMOJICKYJISIPHBIE CTPYKTYPBHI;
CBsI3H, HO/I/IEP’KUBAIOIINE
CTPYKTYphI Oelika: Jucyibpu-
HbIC, WOHHBIC, BOJOPOIHBIE,
ruapodoOHbIE; B3aMOCBS3b
CTPYKTYpbI U (QYHKIMH; ACHATY-
pamuio ¥ peHarypauui; (QpyHK-
U1 OENKOB: CTPYKTYpPHYIO, Ka-
TaJIUTUYECKYIO, TPAHCIIOPTHYIO,
PELENTOPHYIO, PETyJISATOPHYIO,
3alIUTHYI0, COKPaTHTEIbHYIO;
CBOMCTBa MPOCTHIX OETKOB; TH-
CTOHBI, albOyMHHBI, CTPYKTYp-
Hble OenKu: TyOyJIuHBI, KepaTu-
HBI, KOJIJIareH, D3JacTHH; MHO-
mobuH u remoroomH. Kou-
(dbopMaIMOHHbIE HW3MEHCHUS W
KOOTIepaTUBHBIC B3aMMOJICHi-
CTBUSl CYOBEIUHUI] TeMOTIIO0H-
Ha.

yYMeTh: TOJIb30BAThCS yUEOHOM,
HAay4YHOH, HAY4YHO-IOIYJISIPHOU
JUTEepaTypou, ceteto MHTEpHET
st ipoeccruoHanbHON  fesi-
TEJIbHOCTH; MOJIb30BaThCA J1a00-
paTOpHBIM 00opyI0BaHUEM
(bu3MYeCKUM, XUMHUYECKHUM H
OHMOJIOTUYCCKUM); HWHTEPIPETH-
poBaTh pe3yJbTaThl Haubolee
pactpoCTpaHEHHBIX  METOJ/IOB
nabopaTopHON U (YHKIIMOHAIb-




HOW JMarHOCTHKH, TEPMOMET-
pUM Ul BBISBIICHUS M1aTOJIOTH-
YeCKHMX IPOLECCOB B OpraHax U
CUCTEMAaX YEJIOBEKA.

BJIaJeTh: 0a30BBIMH TEXHOJIO-
THsIMHA TIpeoOpazoBaHust HHPOP-
MalMU: TEKCTOBbIE, TaOIMYHBIE
PEAAKTOPBI; TEXHUKON pabOThI B
cetu MHTepHeTr ans mpodeccu-
OHAJIBHOW [JEATEIBbHOCTH; IIpHE-
MaMH  pabOTl C  MEIUKO-
TEXHUYECKOHN amnmapaTypou; Me-
JTMKO-aHATOMHUYECKUM MOHS-
TUWHBIM aNmapaTroM; METOJaMH
OLIEHKH HOPMATHUBHBIX BO3pacT-
HBIX OMOXMMHUYECKHX TOKa3are-
Jei; HaBbIKAMU IIOCTaHOBKHU
IpEIBapUTEILHOTO AMarHo3a Ha
OCHOBaHUHU pe3yJbTaTOB Jabo-
paTOpHOTO M HMHCTPYMEHTAJIb-
HOT0 00CJIeJOBaHHUS.

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-4:
OIlIK-4.1
OIIK-4.2
OIIK-4.3

OIIK-5:
OIIK-5.1
OIIK-5.2
OIIK-5.3

3HaTh: MpaBuia pabOThl U TeX-
HUKU Oe3omacHocTu B ¢uznuye-
CKUX, XUMHYECKUX U OHOJIOTH-
YeCKUX J1abopaTopusiX, C peak-
TUBaMH, TpPUOOpPaMH, IKUBOT-
HBIMH; XUMHKO-OHOJIOTHYECKYTO
CYIIHOCTh TIPOLIECCOB, TPOHC-
XOAAIIMX B JKUBOM OpraHU3Me
Ha MOJIEKYJISIPHOM, KJIETOYHOM,
TKaHEBOM M OPTraHHOM YPOBHSIX;
CTpOCHHUE, KJIaccu(UKAIUIO
byHKIIMM  hEepMEHTOB; Mexa-

Craiin-
JIEKLIUS




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.

HU3MBl KaTaju3a; 3aBHCUMOCTh
AKTUBHOCTH (DEPMEHTOB OT TEM-
nepatypsl u pH cpenbl; equHH-
bl aKTUBHOCTU (PEPMEHTOB,;
crienuuaHOCTh nercTBUS dep-
MEHTOB; KHHETUKY (epMeHTa-
TUBHBIX pEaKIuii; mMeramiodep-
MEHTBI U (PEPMEHTHI AKTHUBUPY-
eMble METaJUIaMHU; KO(PaKTOphI U
KO(EepMEHTbI, HHTUOMPOBAHUE
aKTUBHOCTH (EepMEHTOB: oOpa-
TUMOE, HeoOpaTuMoe, KOHKY-
PEHTHOE, HEKOHKYPEHTHOE; pe-
TYJIALIMI0 CKOPOCTEH CHHTE3a U
pacriaza GepMEHTOB; HHIYKIIAIO
U penpeccHio cuHTe3a (pepmeH-
TOB; KOMITAPTMEHTAIMIO  (ep-
MEHTOB; aJUIOCTEPHUYECKYIO pe-
TYJSIIAI0;, WHTHOWPOBAaHUE TIO
NPUHIUITY OOpaTHOW CBA3M; KO-

BAJICHTHY IO MOAUUKAIIIO
(bepMeHTOB: OTPaHUYEHHBII
MPOTEOJIN3 poepPMEHTOB,

dochopunupoBanue u nedoc-
dbopunupoBanue; Kiaccudpuka-
IIUI0 1 HOMEHKJIATypy (epmeH-
TOB; M30()EPMEHTHI;, OpraHOCIIE-
nuduueckue (QepMEeHTHI; SH3U-
MOJIMarHOCTUKY M JH3MMOTepa-
nuio; OENKOBbIE HMHTHOUTOPHI
dbepMeHTOB, WHTHOUTOPHI (ep-
MEHTOB KakK JIEKapCTBEHHbBIC
npenaparbl;  HacJeICTBEHHBIC




SH3UMOIIATHH, OOMEH C OKpYy-
JKaoUIEH Cpellod; nepeBapuBa-
HUEC OCHOBHBIX IHIIEBBIX BE-
niecTB (KMpOB, OCJIKOB M yTIJie-
BOJIOB); MeTaboau3M: aHaboIu-
qeCcKHe, KaTaboIMYeCKHe U aM-
dbubonuyeckne peakiuu, Crie-
mupuIecKue U o0Ime myTH Ka-
TabO0JIN3Ma; OKUCIUTEIHLHOE JIe-
KapOOKCHIIUPOBAHUE MMHPOBHHO-
TPaJHON KHUCJIOTBI: CTPOCHHE
MUPYBATIACTUIPOTCHA3HOTO KO-
Mmiiekca (pepMeHTBl U Kodep-
MEHTBI); IHUKJI JIMMOHHOW KHC-
notel (mukn KpebGca): mocnemno-
BaTEJIbHOCTh PEAKLIMM M Xapak-
TEpUCTHKA (DEPMEHTOB; PEeaKIIUs
cybcrparHoro dochopunmpona-
HUS B [HUKJIC JIAMOHHOW KHCJIO-
Thl, MaKpPOIPIHUECKHUE COEIU-
HEHU; JHEPreTHYECKYI0 W IUIa-
CTHUYECKYI0 (YHKIMH  ITUKJIA
Kpebca; perynsiuio akTUBHO-
CTH MHPYBATIETHIPOTECHAZHOTO
KOMILIEKCa M IMKJIa JTMMOHHOHN
kucnoTsl; Krnaccugukanuio ok-
CHUJIOpEAYKTa3: OKCHAA3bl, Jie-
TUIPOTEHA3HI, MIEPOKCUIA3HI,
OKHT'€Ha3bl; MUTOXOHIPHAITbHBIE
U MUKPOCOMAJTbHBIE MOHOOKCH-
TeHa3bl: CTPOCHUE U OHOIOTHYe-
CKYIO pOJIb; OPTaHU3AIHIO Ibl-
XaTeJIbHOW e MUTOXOHJIPUIA:




MyJIbTU(EPMEHTHBIE KOMILICK-
Cbl, NEPEHOCUYUKHU 3IIEKTPOHOB;
XEMHOCMOTHUYECKYI0  TEOPHIO;
o0pa3oBaHHE ¥ WCIIOIH30BAHUE
INEKTPOXUMUYECKOTO MOTEHIIU-
ana (ApH+); nporonnyro AT®-
a3y U TPAHCHOPTHBIE CHUCTEMBI
MUTOXOHJIPUM; OKHUCIUTEIBHOE
dbochopunupoBanue, KodphU-
uueHT P/O; npIxaTenbHbIA KOH-
TPOJb; MHTUOUTOPHI IbIXaTElb-
HOW Lenu W pPa3o0IuUTend C
OKHUCJIUTENbHBIM  (ochopumu-
pOBaHUEM; SHEPreTUYEeCKHil 00-
MEH M TeIUIONPOAYKIIHIO; BHE-
MUTOXOHJIPHAJILHOE OKHCJICHHE;
aKTUBHbIE (OPMBI KHUCIIOPOAA:
o0pa3oBaHHe, TOKCHYECKOE JeH-
CTBHUE; MEPEKUCHOE OKUCIICHHE
MeMOpaHHBIX JIUIHJIOB; MeXa-
HU3MBbI 3alIUTHl OT TOKCHYECKO-
ro JIEeUCTBUS KUCIOPOAA; MPOOK-
CUJAHTBI U  AHTHUOKCHJIAHTHI;
OakTepuuMaHOE JelcTBUE (a-
TOLUTUPYIOLIUX JIEHKOIIUTOB.

yMeTh: TOJIb30BaThCS YUEOHOH,
Hay4YHOW, HAy4YHO-IOMYJISIPHOU
JUTEpaTypou, cetero MHTepHeT
st ipoeccHoHaTbHON  Jiesi-
TETHHOCTH; MOJIb30BaThCA 1a00-
paTOpHBIM 00opyaOBaHHEM
(pusnyeckum, XUMHUECKUM H
OMOJIOTHYECKHUM); HMHTEPIPETH-




poBaTh pe3ysbTaThl Haubolee
pactpoCTpaHEHHBIX  METOJIOB
nabopaTopHOH U (yHKIIMOHAb-
HOM JIMarHOCTUKH, TEPMOMET-
pUU JUIS BBISBIICHUS MaTOJIOTH-
YECKUX MPOIECCOB B OpraHax u
CHUCTEMax 4eJIOBeKa.

BJaJleTh: 0a30BBIMH TEXHOJIO-
rusiMHA TIpeoOpa3oBanus UHOOP-
MaIiU: TEKCTOBBIE, TAaOJIMYHBIC
PEeAaKTOPBI; TEXHUKON paboOThl B
cetn MHTepHeT s mpodeccu-
OHAIILHOM JESTENILHOCTH; TMpHe-
MaMu  paboTbl C  MEIUKO-
TEXHUYECKOHN ammapaTypou; Me-
JTNKO-aHATOMHYECKHM TIOHSI-
TUHHBIM anmnapaToM; METOJaMU
OIICHKH HOPMATHBHBIX BO3pAaCT-
HBIX OMOXMMHYECKUX ITOKa3aTe-
Jeil; HaBBIKAMH MOCTaHOBKHU
MPEIBAPUTEIIFHOTO JUarHo3a Ha
OCHOBaHUHU pE3yJNbTATOB Jabo-
paTOPHOTO W HMHCTPYMEHTAIb-
HOT0 00CJIe/IOBAaHUSI.

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-4:
OIIK-4.1
OIIK-4.2
OIIK-4.3

OIIK-5:
OIIK-5.1
OIIK-5.2
OIIK-5.3

3HATh: MpaBwia pabOThl U TEX-
HUKHA Oe30macHOCTH B (u3Hye-
CKUX, XUMHYECKUX U OHOJIOTH-
YeCKHX J1abopaTopusx, C peak-
TUBaMH, TPUOOpPAMHU, IKUBOT-
HBIMH, XHMHKO-OMOJIOTHIECKYIO
CYIIHOCTh TPOIIECCOB, TMPOHC-
XOJSIINX B YXKUBOM OpTaHH3ME
Ha MOJICKYJISIPHOM, KJIETOYHOM,

Craiin-
JIEKIIAS




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

TKaHEBOM M OPTaHHOM YPOBHSIX;
CTPOCHHE OCHOBHBIX MOHO-,
OJITO- W TIOJINCAXapHJIOB; 00-
mye MyTH OOMEHa TIIIOKO3BI B
KJICTKE; CHHTE3 U paciaj TIUKO-
TeHa; MEXaHW3M  BETBJICHHUS
TJIMKOTEHA; KOBaJCHTHYK MO-
TUPUKALNS U aJUIOCTEPUICCKYTO
peryisanuio TimKoreHdocdopu-
Ja3bl U TJIMKOTEHCHHTA3bI, Me-
XaHU3M CHUHXPOHU3AIMH  MBbI-
IIEYHOTO COKPAIIEHUS M TIHKO-
TCHOJIN3a; TJIMKOTEHO3bI; TIIHUKO-
JM3: TIOCJIEIOBATEILHOCTh PeaK-
Ui, TJIMKOJIUTUYECKYI) OKCH-
JIOPETyKIIHIO; cybcTpaTHOE
dbochopunrpoBaHue; KIOUYEBHIC
peaxiu TIIOKOHEOTeHe3a; all-
JOCTEPUIECKY IO PETYJIISINIO
(epMEeHTOB TJIMKOIM3a M TIIIO-
KOHEOTreHe3a; poiib (PpyKTO30-
2,6-6ucocdara; peakuu ImeH-
To30(hochaTHOrO IMyTH TpEBpa-
IIEHUS TIIIOKO3bI; 0Opa3oBaHue
BOCCTAHOBUTEJIGHBIX  JKBHBa-
JICHTOB W PHOO3BI; UYEITHOUYHBIC
MEXaHU3MBI TEPEHOCAa BOCCTA-
HOBUTEIHHBIX SKBHUBAJICHTOB W3
IIUTO30JI1 B MAaTPUKC MHTOXOH-
npuit; MeTaboau3M (pyKTO3bl U
TaJlaKTO3bl; PETYISIIUI0 YPOBHS
TJIFOKO3bI B KPOBU; HCTOYHHKHU
TIIIOKO3bI KpoBu; 1uka Kopu u




[II0K030-aJJaHUHOBBIH LUKJT;
NOYEYHBIA MOPOT JJIsl TIFOKO3HI,
TJIIOKO3YPUIO; TOJEPAHTHOCTh K
TJIIOKO3€.

yMeTh: IO0JIb30BaThCSl YUEOHOH,
Hay4YHOH, HAy4YHO-IOIYJIIPHOU
JuTeparypou, cetbto MHTEpHET
st ipoeccuoHabHON  fiesi-
TEJIbHOCTH; MOJIb30BaThCA J1a00-
paToOpHBIM 000pyI0BaHNEM
(bu3MYeCKUM, XUMHUYECKHUM H
OMOJIOTHYECKHUM); HUHTEPIIPETH-
poBaTh pe3yJbTaThl Haubolee
pacmpocTpaHeHHBIX  METOJIOB
nabopaTopHON M (yHKIIMOHATb-
HOM JIMarHOCTUKH, TEPMOMET-
pUM AJIS BBISBICHUS MATOJOTH-
YEeCKHX IMPOIECCOB B OpraHax U
cucTeMax 4eJoBeKa.

BJaJeTh: 0a30BBIMH TEXHOJO-
TUsIMHU TIpeoOpa3oBaHust UHPOP-
MallM{: TEKCTOBbIE, TaOIMYHBIE
PEeNaKkTOphl; TEXHUKOW pabOTHI B
cetu MHTepHeT ans mpodeccu-
OHAJILHOM JESTENIbHOCTH; MpHe-
MaMH  pabOTBI C  MEIUKO-
TEXHUYECKOHN amnmapaTypou; Me-
JTNKO-aHATOMHYECKHM MIOHS-
TUWUHBIM anmnapaToM; METOJaMU
OLIGHKM HOPMATUBHBIX BO3pacCT-
HBIX OMOXMMHUYECKUX MOKa3aTe-
Jiell; HaBbIKAMH IIOCTaHOBKH
peIBApUTENILHOrO AMarHo3a Ha




OCHOBAHMHU pE3yJbTaTOB J1abo-
paTOpPHOIO W HMHCTPYMEHTAJlb-
HOro 00CJIe/IOBaHUsl.

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-4:
OIlIK-4.1
OIIK-4.2
OIIK-4.3

OIIK-5:
OIIK-5.1
OIIK-5.2
OIIK-5.3

3HATh: MIpaBWJIa pabOTHl U TEX-
HUKH 0€30MMacHOCTH B (u3mde-
CKHX, XUMHYECKMX M OHOJIOTH-
YECKUX J1adopaTopHsx, ¢ peak-
TUBaMH, NOpUOOpaMHU, IKUBOT-
HBIMH, XHMHKO-OHOJIOTHYECKYIO
CYIIHOCTh TPOIIECCOB, IPOUC-
XOJAIIMX B YKUBOM OpTraHH3ME
Ha MOJICKYJISIPHOM, KJIETOYHOM,
TKaHEBOM M OPT'aHHOM YPOBHSIX;

CTpOCHHUE, KJIaccu(UKAITUIO
(GYHKIMHA JTUIAI0B: TPUALIKIIT-
JTUIEepoIioB, Timnepodocom-

MUJI0B, CPUHTOIUIUIOB, CTEPO-
UI0B; OOMEH YKHPHBIX KHCIIOT;
aKTHBAITUIO M TPAHCIIOPT XKHUP-
HBIX KHCJIOT B MUTOXOHJIPHH;
pOJIb KapHUTHHA, [3-OKHCIIEHUE
HACBIIIEHHBIX M HEHACHIIIEHHBIX
YKUPHBIX KHCIIOT C YETHBIM YHC-
JIOM aTOMOB YyTJIepO/ia; CHHTE3 U
HCIOJIb30BAHNE KETOHOBBIX TEI,
TUIEPKETOHEMUIO, KETOHYPHIO,
anua03 MpU caxapHOM auadere
U TOJOJAaHUM; OMOJOTUYECKYIO
pOJIb O, ®- M MEPOKCHCOMAIb-
HOTO OKHCJICHHS >KUPHBIX KHUC-
JOT; O00pa3oBaHWE MAaJIOHHII-
KoA; HAJIEMUTATCUHTA3HBIN
KOMIUICKC: CTPOCHHE, TOCIE]IO0-

Craiin-
JIEKLIUS




BaTEJIbHOCTh PpEaKLUUW; HUCTOY-
HUKA BOCCTAHOBUTEIIBHBIX JK-
BHBAJICHTOB; MHUKPOCOMAJIbHYIO
CUCTEMY YyIJIMHCHHS IKUPHBIX
KHUCIIOT; OOMEH NOJUHEHAChI-
IICHHBIX KUPHBIX KUCIIOT; 00pa-
30BaHHE  OSWKO3aHOUAOB, HX
OMOJIOTUYECKYIO POJIb; CHHTE3 U
pacnaa TPHALMITIUIEPOIOB U
rimnepodochonunuaos: 1o-
CJIeIOBATENIbHOCTD peakuuii;
paznuuus cunre3a TAI' B meue-
HU U KUPOBOM TKaHH, B3aUMO-
npesparieane rimnepodocdo-
JUMHIOB; KUPOBOE TMEpepoxKie-
HUE TICUYCHU; JUNOTPOITHBIC
(bakTopbl; CHHTE3 XOJECTEepOJIa;
peakiu 00pa3oBaHUS MEBAJIO-
HOBOW  KHUCIJIOTBI, PETYIISIHIO
AKTUBHOCTHU I'MI'-KoA-
PEAYKTa3bl; OKCKpEIus XoJe-
CTepoJia; KEIYHbIe KHUCIOTHI
(mepBUYHBIE U  BTOPHUYHBIE);
TPAHCIIOPTHBIE JUTIOTPOTEHHBI:
cTpoeHue, obpa3oBaHue, (PyHK-
[IUH; aroOeNKy; POJib JIUIIOIPO-
TEUHJIUIIA3bI u JCIUTHH-
XOJIeCTepUH-aIIITpanchepasbl
(JIXAT), wmertabonusm mias-
MEHHBIX JIUTIOTIPOTEHHOB; aTe-
pockiepos; kKodhduimeHT are-
POTEHHOCTH; TOPMOHAIILHY IO
PEryJsIUI0 JIMMNOJIN3a U JIUIO-




reHesa.

yMeThb: IOJIb30BaThCs y4eOHOM,
Hay4YyHOH, Hay4YHO-TOMYJISIPHON
JUTEpaTypou, ceteto MHTEepHET
uist  podeccruoHaNbHOM  fes-
TEJILHOCTH; I0Jb30BaThCS J1a00-
paToOpHBIM o0opyaoBaHHEM
(pusnyeckum, XUMHYECKUM W
OMOJIOTHYECKUM); HUHTEPIPETH-
poBaTh pe3ynbTaThl Haubojee
pacupoCTpaHEHHBIX  METO/IOB
1a60paTopHOi U (HYHKIIMOHAIb-
HOW JIMarHOCTUKU, TEPMOMET-
pUU JUIS BBISIBIICHUS TTAaTOJIOTH-
YECKUX MPOIECCOB B OpraHax u
CUCTEMaX YEJIOBEKa.

BJaJeTh: 0a30BBIMU TEXHOJO-
THSIMH TIpeoOpazoBaHust HHPOP-
MaIliH: TEKCTOBBIC, TaOJIWYHBIC
PEAAKTOPBI; TEXHUKON pabOThI B
cetn MuTepuer s npodeccu-
OHANILHOU JESTENILHOCTH; TMpHe-
MaMH  pabOTBI C  MEIUKO-
TEXHUYECKOHN arnmapaTypou; Me-
JTUKO-aHaTOMHYECKUM MOHSI-
TUHHBIM ammapaToM; METOJaMU
OLICHKM HOPMAaTHBHBIX BO3pacT-
HBIX OMOXMMHUYECKUX TOKa3aTe-
Jeil; HaBbIKAMH  IOCTaHOBKHU
NpeBapUTEILHOTO JAMarHo3a Ha
OCHOBaHUHU peE3yJbTATOB JIa0o-
paTOPHOTO W HHCTPYMEHTAIb-
HOT0 00C/IeIOBAHMU.




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 B6 (pyridoxine). Niacin

(nicotinic acid). Water-soluble vitamins.
Biotin. Pantothenic acid (pantothenate).
Folic acid (folate). Vitamin B12 (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-4:
OIlK-4.1
OIIK-4.2
OIIK-4.3

OIIK-5:
OIIK-5.1
OIIK-5.2
OIIK-5.3

3HATh: MpaBWia pabOThl U TEX-
HUKU Oe3omacHOoCTH B (u3nye-
CKHX, XMMHYECKHX M OHOJIOTH-
YeCKHX J1abopaTopusix, C peak-
TUBaMH, npudopamu, >KHUBOT-
HBIMH, XUMHKO-OMOJIOTHIECKYIO
CYIIHOCTh TPOIIECCOB, IPOUC-
XOISIIUX B KMBOM OpPTraHU3ME
Ha MOJIEKYJISIPHOM, KJIETOUYHOM,
TKaHEBOM M OPTaHHOM YpPOBHSIX;
CTpOoeHHE, KJIacCU(UKALUIO U
OMOJIOrMYECKYI0 pOJIb BHUTaMU-
HOB; BOJIOPACTBOPHMBbIE BHTa-
MHUHBI (THaMuH, pubodIaBHH,
HUKOTHHAMM/I, MUPUIOKCHUH,
HNAaHTOTEHOBYIO KHCIIOTY, KoOa-
JamMHUHBI, (HOJIMEBYIO KHUCIIOTY,
OMOTHUH), KaK IPEeIIeCTBEHHUKH
Ko(epMEeHTOB; XUMHYECKOE
CTPOCHUE  KHPOPACTBOPUMBIX
ButamuuoB: A, D, E, K, F u ux
OMOJIOTUYECKYIO POJb, MPOBH-
TaMHHBI, aKTUBHBIE (DOPMBI BH-
tamMmuHoB A u D; rumosBuramu-
HO3bl M TUIEPBUTAMHHO3bI, Ma-
TOJIOTHUECKUE TPOSBICHUS TPU
3TUX COCTOSTHUSIX.

yMeTh: IOJIb30BaThCs y4eOHOM,
HAay4YyHOH, HAy4YHO-NOMYJISIPHON
JIUTEPATYpOu, cerbro MHTepHeT
s podeccoHanbHON  Aes-
TEJILHOCTH; TOJIb30BaThCsl J1a00-
paTOPHBIM 000pyTI0BaHUEM

Cnanna-
JIEKIIUSA




(bu3MYecCKUM, XHUMHUYECKHUM H
OMOJIOTHYECKUM); HHTEPIIPETH-
poBaTh pe3ysbTaThl Haubolee
pacmpocTpaHeHHBIX  METOJIOB
nabopaTopHOH U (yHKIIMOHAb-
HOM JIMarHOCTUKH, TEPMOMET-
pUU JUIS BBISBIICHUS MATOJIOTH-
YEeCKHX IMPOIECCOB B OpraHax U
CHUCTEMax YeJIOBeKa.

BJaJleTh: 0a30BBIMH TEXHOJIO-
rUsIMHA TIpeoOpa3oBanus UHOOP-
MaIii: TEKCTOBBIE, TAOJIMYHBIC
pPEeNaKTOPbl; TEXHUKOM paboThHI B
cetu MHTepHeT s mpodeccu-
OHANILHOM JESATENILHOCTH; TMpHe-
MaMu  pabOTbl C  MEIUKO-
TEXHUYECKOHN ammapaTypou; Me-
JTNKO-aHATOMHYECKHM TIOHSI-
TUMHBIM anmapaToM; METOJaMH
OIICHKH HOPMATHBHBIX BO3pAaCT-
HBIX OMOXMMHYECKUX ITOKa3aTe-
Jeil; HaBBIKAMH IMOCTaHOBKHU
MPEIBAPUTEIEHOTO THArHO3a Ha
OCHOBAHHUU pPE3yJbTaTOB J1a00-
paTOPHOTO M HHCTPYMEHTANb-
HOT0 00CJIe/IOBAaHUSI.

Hroro 3 cemecTp 17/0,48
4 cemecTp
Section 6. Biochemis- 4/0,11 Transamination and deamination of amino| OIIK-4: |3HaTh: npaBmia paboTel u Tex-| Caiin-
try of proteins and ami- acids. Digestion of proteins. Absorption of| OIIK-4.1 |Huku 0e30MacHOCTH B (uU3WUYe-|  JICKIUA
no acids. amino acids and dipeptides. Amino acid| OIIK-4.2 |ckuX, XHUMHYECKHX M OHOJIOTH-
pool. Transamination of amino acids. De-| OIIK-4.3 |4eckux nabopaTopusix, ¢ peak-
amination of amino acids. Urea cycle. De-| OIIK-5: |tuBamu, npuOOpamH, IKHBOT-




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.

OIIK-5.1
OIIK-5.2
OIIK-5.3

HBIMU; XUMHKO-OMOJIOTHYECKYIO
CYIIHOCTh TPOIIECCOB, IPOUC-
XOJSIINX B KUBOM OpTraHHU3ME
Ha MOJICKYJISIPHOM, KJIETOYHOM,
TKaHEBOM M OPIaHHOM YPOBHSIX;
TPAHCIIOPT  AMHUHOKHUCIIOT B
KJIETKY; pacrmaj OelKoB B TKa-
HSX C y4acTHEeM TIPOTeacoM H
KaTeNCUHOB; JI€3aMUHHPOBAHHE
AMUHOKHCIIOT: MPAMOE (OKHUCIIH-
TEIbHOE W HEOKUCIHUTEIHHOE),
HENpsIMOe,  TpaHCAMUHHUPOBa-
HUE, aMUuHOTpaHcdepasbl, UuX
UCTIONB30BaHUE B DH3UMOJHUA-
THOCTHKE; 00€3BpeKUBAHUE aM-
MHUaKa: BOCCTAaHOBUTEIIEHOE
aMUHHUpPOBaHUE 2-OKCOTIyTpaTa
U CHHTE3 TJIyTaMHUHA, OPHUTH-
HOBBIA ITUKJ CHHTE3a MOYEBHU-
HBI; TPAHCIIOPT aMMHAaKa, TIFO-
KO30-aJJaHMHOBBIA LUK U
TPAHCIIOPT TIOyTaMUHA, THUIIe-
paMMOHEMHH; TITyTAMHHA3Y T10-
YeK, KOMIICHCAIMIO aIluj03a,;
BBEJICHUE AMUHOKHUCIOT B 00-
WA TyTh KaTabonm3ma U TIIio-
KOHEOreHe3; JeKapOOKCUIUPO-
BaHHC AaMHUHOKHUCJIOT, OHOIreH-
HbIC aMUHBI: 0Opa3oBaHue, OHo-
JIOTHYECKYI0 POJIb M WHAKTUBA-
IUIO; TIOJMAaMHHBI: Ouoyioruye-
CKYIO pOJIb; pacmaj TJHWIHHA |
MeTaboIM3M  OJHOYTJIEPOAHBIX




rpyni; oOMeH CepuHa U Tpeo-
HUHA. S-aIeHO3UIMETHOHNH,
peakiy MEeTHJIMPOBaHMS;, CHH-
T€3 KpeaTHHa: OHMOJIOTHYECKYIO
poOJb, KIMHUYECKOE 3HAUCHUE
OTIpeNIeJICHUs] B MOYE U IUIa3Me
KpPOBU KpeaTHHa M KpeaTUHHHA.
[-amannnoBBIC JUTICTITUIBL:
KapHO3WH U aH3epHH, UX OMOJI0-
TMUYECKYI0 pOJib; 0OMeH (eHum-
aJlaHWHA U TUPO3MHA; (hEeHUIIKe-
TOHYPUIO, AJTKANTOHYPHIO, allb-
OuHU3M; 0OOMEeH TpunTodaHa.
yMeThb: IOJIb30BaThCs yUeOHOM,
Hay4YHOW, HAy4HO-TIOMYJISIPHOMN
JIUTEPATYpOU, ceTbro MHTepHeT
s ipodeccoHanbHON  Aes-
TEJIbHOCTH; MOJIb30BaThCs J1a00-
paTOpHBIM o0opyaoBaHHEM
(pusmueckum, XUMHUYECKUM U
OMOJIOTHYECKHUM); HMHTEPIIPETH-
poBaTh pe3yibTaThl Hambosee
pacmpocTpaHeHHBIX  METOJIOB
nabopaTtopHOil U (HYHKIHMOHAIB-
HOW JHMarHOCTHKH, TEPMOMET-
pUM JUIS BBISBJICHUS MATOJOTH-
YECKHX IMPOIECCOB B OpraHax u
cucTeMax 4eJoBeKa.

BJIaJeTh: 0a30BBIMM TEXHOJIO-
TUSIMHU TIpeoOpa3oBanust UHGOP-
MaIlMH: TEKCTOBbIC, TaOIMYHBIC
pEaKTOphl; TEXHUKON paboThl B
cet MHTepHeT Uit npodeccu-




OHAJILHOM JESATENIbHOCTH; IMpHUe-
MamMH  pabOTBI C  MEIHKO-
TEXHUUYECKOHN amnmapaTypou; Me-
JIMKO-aHATOMUYECKUM TIOHSI-
TUUHBIM anmnapaToM; METOJaMU
OIICHKU HOPMAaTUBHBIX BO3pacT-
HBIX OMOXMMHUYECKUX IOKa3aTe-
JIel; HaBBIKAMH  ITOCTaHOBKH
IpeBapUTENILHOTO JAMarHo3a Ha
OCHOBaHUHU pPE3yJIbTaTOB Jabo-
paTOpHOTO U HHCTPYMEHTANb-
HOTO 00CJIe/IOBaHUSI.

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-4:
OIlK-4.1
OIlK-4.2
OIlK-4.3

OIIK-5:
OIIK-5.1
OIIK-5.2
OIIK-5.3

3HATh: MpaBWJa pabOTHl U TEX-
HUKHA Oe3omacHOCTH B (u3nye-
CKHUX, XMMHYECKHX M OHOJIOTH-
YeCcKHX JabopaTopusix, C peak-
TUBaMH, TpuOopamMu, KHUBOT-
HBIMH;, XUMHKO-OMOJIOTUIECKYIO
CYIIHOCTh TPOLECCOB, IPOUC-
XOJAIIUX B YXUBOM OpraHU3Me
Ha MOJIEKYJISIDHOM, KIIETOYHOM,
TKaHEBOM U OPraHHOM YPOBHSIX;
npeJcTaBlIeHue O OWOCHHTE3e
MyPUHOBBIX HYKJIEOTHIOB; POJIb
OPII®; npoucxoxaeHue aro-
MOB IypHUHOBOTO Koibua; MM®
KaK npenmecTBeHHUK AM® u
I'M®; perynsauuio cuHTE3a IIy-
PUHOBBIX HYKJIEOTUIOB; KaTa-
00JIM3M ITyPUHOBBIX HYKJICOTH-
JIOB; MYTHU pEreHepauuu Iypu-
HOBBIX HYKJIEOTHOB; HapylIle-
HUSl MeTa0oJIM3Ma MyPUHOB: MO-

Cnanna-
JIEKIIUSI




narpa, CUHJIPOM Jlema-
Haiixana; cuHTE€3 NUPUMHIAUHO-
BbIX HYKJICOTUIOB; CHHTE3 JE€3-
OKCUPUOOHYKJIICOTHIOB; uc-
MOJIb30BaHUE UHTHOUTOPOB
CHHTE3a  JIe30KCUPUOOHYKIICO-
TUIOB B XHUMHOTEpANUU OHKO-
JIOTHYECKNX 3a00JIeBaHMIA; pe-
TYJSIIUI0 CHUHTE3a MUPUMHIU-
HOB; KOHEYHBIC MPOIYKTHI pac-
naja MNUPUMUANHOB; Hapylle-
HUS MeTaloyiu3Ma TUPUMUIU-
HOB; MAaTpUYHbIE OHOCHHTE3HI,
pEIUIMKAINI0; CTPOCHUE PEIUIH-
KaTUBHOH BWIKU, JIHK-
IIOJINMEPA3sy, JHK-nurasy;
¢parmentsl Okazaku; Jerpaja-
nuro u penapauuto JAHK; Tpan-
CKPHIIIIUIO: TPOMOTOPHI, TeEP-
muHatopsl;  JIHK-3aBucumyro
PHK-nonmmMepasy; nporeccuHr
PHK; mansie snepusie PHK, ux
OHMOJIOTMYECKYI0 pOJIb; DPETLIH-
Karuio; TeHETHUECKHH KO, T-
PHK, ctpoenue u dbyHKunum; pu-
0OCOMEBI; DTaIlbl CHHTE3a OeJIKa
(MHMLMALINIO, 3JIOHTAIHIo, Tep-
MUHAIINIO0); TOCTTPAHCISAIUOH-
HYI0 MoJu(dUKaINIO; (HOJIUHT;
KOBaJICHTHBIE MPEOOPa30BAHHUS
paavKalioB aMUHOKHUCIIOT, WH-
THOUTOpPHI CHHTE3a HYKJIEHHO-
BbIX KHUCJIOT U OejKa; peryJs-




U0 MATPUYHBIX OMOCHUHTE30B.
yMeThb: IOJIb30BaThCs y4eOHOM,
Hay4YyHOH, Hay4YHO-TOMYJISIPHON
JUTEpaTypou, ceteto MHTEepHET
Uit podeccuoHanbHOM  fes-
TEJILHOCTH; I0Jb30BaThCS J1a00-
paToOpHBIM o0opyaoBaHHEM
(pusnyeckum, XUMHYECKUM W
OMOJIOTHYECKUM); HUHTEPIPETH-
poBaTh pe3ynbTaThl Haubojee
pacupoCTpaHEHHBIX  METO/IOB
1a60paTopHOi U (HYHKIIMOHAIb-
HOW JIMarHOCTUKU, TEPMOMET-
pUU JUIS BBISIBIICHUS TTAaTOJIOTH-
YECKUX MPOIECCOB B OpraHax u
CUCTEMaX YEJIOBEKa.

BJaJeTh: 0a30BBIMU TEXHOJO-
THSIMH TIpeoOpazoBaHust HHPOP-
MaIliH: TEKCTOBBIC, TaOJIWYHBIC
PEAAKTOPBI; TEXHUKON pabOThI B
cetn MuTepuer s npodeccu-
OHANILHOU JESTENILHOCTH; TMpHe-
MaMH  pabOTBI C  MEIUKO-
TEXHUYECKOHN arnmapaTypou; Me-
JTUKO-aHaTOMHYECKUM MOHSI-
TUHHBIM ammapaToM; METOJaMU
OLICHKM HOPMAaTHBHBIX BO3pacT-
HBIX OMOXMMHUYECKUX TOKa3aTe-
Jeil; HaBbIKAMH  IOCTaHOBKHU
NpeBapUTEILHOTO JAMarHo3a Ha
OCHOBaHUHU peE3yJbTATOB JIa0o-
paTOPHOTO W HHCTPYMEHTAIb-
HOT0 00C/IeIOBAHMU.




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-4:
OIlK-4.1
OIIK-4.2
OIIK-4.3

OIIK-5:
OIIK-5.1
OIIK-5.2
OIIK-5.3

3HATh: MpaBWia pabOThl U TEX-
HUKU Oe3omacHOoCTH B (u3nye-
CKHX, XMMHYECKHX M OHOJIOTH-
YeCKUX TabopaTtopusx, ¢ peak-
TUBaMH, npudopamu, >KHUBOT-
HBIMH, XUMHKO-OMOJIOTHIECKYIO
CYIIHOCTh TPOIIECCOB, IPOUC-
XOJSIIIINX B YXKUBOM OpTaHH3ME
Ha MOJIEKYJISIPHOM, KJIETOUYHOM,
TKaHEBOM M OPTaHHOM YPOBHSIX;
TOPMOHAJIBHYIO PETYJISIUI0 KaK
MEXaHM3M MEKKJIETOUHOU U
MeEKOPTaHHOM KOOpIUHAIINH
oOMeHa  BEIIECTB, KJIETKH-
MUIIEHHU U KJIETOYHBIE PEIenTo-
pBl TOPMOHOB; TOPMOHBI THIIO-
Tanamyca: JUOEepUHBI U CTaTH-
HBI, TOPMOHBI runodusa,
[IOMK kak mnpenmecTBeHHUK
AKTTI, B-nunotponuHa, 3HIOP-
(GUHOB, cTpoeHHE U OHUOIIOTHYE-
CKYIO pOJIb Ba30MpPECCHHA U OK-
CUTOIIMHA, HoacoaepKalme
TOPMOHBI, CTPOCHHE U OHOCHH-
T€3, H3MEHeHHe oOMeHa Be-
[IECTB NPU TUIMIEPTHPEO3E U TH-
notupeose; peryismuio  doc-
¢dbopHO-KaNBLIMEBOTO  OOMEHa,
ydacThe MapaTropMoHa M Kallb-
IIUTOHWHA, aKTUBHBIX (OPM BU-
TaMuHa D; TOpMOHBI MOMKEINY-
JIOYHOM KeINe3bl, CTPOCHUE, Me-
XaHW3M JIEHCTBUS WHCYJIMHA,

Cnanna-
JIEKIIUSA




[JIIOKaroHa, OMOCHMHTE3 U pac-
naja aapeHalnHa, TOPMOHBI KO-
pBl HAATMOYEUHUKOB: MUHEPAJIO-
U TIIIOKOKOPTUKOUI0B. [lomoBbie
TOPMOHBI: MY>KCKHE U KEHCKUE,
BIIMSIHME HAa OOMEH BEIECTB,
TUMep- ¥ TUIONPOAYKLHUS Top-
MOHOB.

yMeTh: TOJIb30BaThCS YUEOHOH,
HAay4YHOH, HAy4YHO-IIOIYJIIPHOU
JuTeparypou, ceteto MHTEepHET
st ipoeccuoHabHON  fiesi-
TEIBHOCTH; MOJIb30BaThCA J1a00-
paTOpHBIM 000py0BaHNEM
(bu3MYEeCKUM, XUMHUYECKHUM H
OMOJIOTHYECKHUM); HMHTEPIIPETH-
poBaTh pe3yJbTaThl Haubolee
pacmpocTpaHeHHBIX  METOJIOB
nabopaTopHON U (yHKIIMOHAb-
HOW JMarHOCTHKH, TEPMOMET-
pUH IS BBISIBIICHHS TTaTOJIOTH-
YEeCKUX MPOIIECCOB B OpraHax u
cucTeMax 4eJIOBeKa.

BJIaAeTh: 0a30BLIMH TEXHOJIO-
rusiMHA TIpeoOpa3oBanus UHOOP-
MaIiU: TEKCTOBBIE, TAOJIMYHBIC
pPEeAaKTOPBI; TEXHUKON pabOThl B
cetu MHTepHeT ans mpodeccu-
OHAJILHOM JESTENIbHOCTH; IMpHe-
MaMH  pabOTBI C  MEIHUKO-
TEXHUYECKOHN amnmapaTypou; Me-
JTNKO-aHATOMHYECKHM TIOHSI-
TUWUHBIM anmnapaToM; METOJaMU




OLICHKM HOPMAaTHBHBIX BO3pacT-
HBIX OMOXMMHUYECKHX IOKa3aTe-
J€i; HaBbIKAMM IIOCTAHOBKHU
IPEIBapUTEIBHOrO AMarHo3a Ha
OCHOBAHMU pE3YyJbTaTOB Jabo-
paTOpHOTO U HHCTPYMEHTAJb-
HOro 00CJIe/IOBaHUsI.

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

4/0,11

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 (COy). 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-4:
OIlIK-4.1
OIIK-4.2
OIIK-4.3

OIIK-5:
OIIK-5.1
OIIK-5.2
OIIK-5.3

3HATh: MIpaBWJIa pabOTHl U TEX-
HUKH 0€30MMacHOCTH B (u3nde-
CKHX, XUMHYECKMX M OHOJIOTH-
YecKuX JabopaTopusx, C peak-
TUBaMH, TpUOOpaMH, KHUBOT-
HBIMH; XHMHKO-OHOJIOTHYECKYIO
CYIIHOCTh TPOIIECCOB, IPOUC-
XONAIINX B JKUBOM OpraHU3MeE
Ha MOJICKYJISIPHOM, KJIETOYHOM,
TKaHEBOM M OPTaHHOM YPOBHSIX;
KpPOBb — 4aCTb BHYTPEHHEH Cpe-
bl  OpraHM3Ma; TJIABHEHIIHE
(GYHKIIUU ~ KPOBH;  OEITKOBBIiA
CIIEKTp IJIa3MbI; AIbOYMUHBI, UX
TPaHCHOPTHYIO  (QYHKIHIO U
BKJIaJl B OHKOTHYECKOE JaBJe-
HUC IUIa3Mbl; TIIOOYJIHMHBI, WX
XapaKTePUCTHUKY; OOIINe 3aKo-
HOMEPHOCTH JICUCTBUS KacKa-
HBIX TIPOTEOTUTHUECKUX CHUCTEM
KpPOBH; X B3aUMOCBSI3U B OCY-
[IECTBJICHUU 3alIUTHBIX (YHK-
LU, poib AHTHUIIPOTENHA3
IJIa3MBI, JHIAOT€HHBIE HWHIUOU-
TOppl ~ mpoTenHa3  (anbda-1-
AHTUTPUIICHH, AHTHUIIA3MMH,

Crnaiin-
JIEKLIUS




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(da-2-MaKporao0yIMH U 1Ip.);
Oenku «ocTpoit (a3bl»; OeNKH-
NEPEHOCYHKH HOHOB METAJUIOB
(TpancdeppuH, uepyJionias-
MHUH);  (EpPMEHThl  IUIa3MBbI:
«COOCTBEHHBIE» U TIOCTYyTMArO-
IIAE TIPU TIOBPEKICHUN KIIETOK;
JTMarHOCTHYECKYTO LIEHHOCTb
aHamm3a (EpPMEHTOB IUIa3MBbl;
HeOeIKOBbIe OpraHuyYecKue
KOMITOHCHTBI TUIa3MBbl;, Ba)KHEH-
e a30TCOoJEpIKaIlUue COEeIH-
HCHHS; MHUHEPAJIbHBIE BEIIECTBA
KPOBHU: pacmpeiesieHue MEXIy
TUIa3MOM U KJIETKaMH; HOpMaJlb-
HBIC JTMATa30Hbl KOHIICHTPAIIHA
BOKHEUIINX W3 HHUX;, (OPMEH-
HBbIE AJIEMEHTBhI KPOBH, OCOOCH-
HOCTH MeTabojiu3Ma B IPHUTPO-
[IUTaX | JICUKOLUTAX; OCHOBHBIC
3aKOHOMEPHOCTH  (PYHKIIMOHU-
pOBaHMS ¥ B3aMMOCBS3b PEHHH-
AQHTMOTEH3WH-aJIbIOCTEPOHOBOM
U KAJUIMKPEUH-KUHUHOBOW CH-
CTeM; Ba30aKTHBHBIC TENTHIbI;
JBIXATEeNbHYI0 (QYHKIIUIO KPOBH;
MOJICKYJISIPHBIE MEXaHU3MBI Ta-
3000MeHa B JICTKMX M TKaHIX;
KAHETHKY OKCHTC€HHPOBaHUS
MHOITIOOMHA M TI'eMOIVIOOMHA;
OydepHBIE CHCTEMBI  KpPOBH:
O6ukapboHaTHy10, (ochaTHy!o,
OCJIIKOBYI0O M TE€MOTJIOOMHOBYIO;




OPUYUHBL Pa3BUTUS U (OPMBI
alyI03a M ajKano3a; BO3MOX-
HBI€ TOCJIEJCTBUS ATHX OTKIIO-
HEHUI; CUHTE3 HAa IPUMEPE CUH-
Te3a IeMOIJIoOMHAa; OOMEH JKe-
JIe3a; TEMOTVIOOMHONATHU, Ke-
ne3oneUIUTHBIE aHEMHH; pac-
naJ TeMoriIoonHa B TKaHAX: 00-
pazoBaHue OuaupyOWHA, €ro
JanbHENIIme IIpEeBpALLCHUS;
Cylnb0a JKENYHBIX IHUTMEHTOB;
o01e TpPEeNICTaBICHUsT O KeJ-
TyXe U €€ BapuaHTax (reMoiu-
TUYecKasi, 0OTypalMOHHas, Ia-
pPEeHXHMMaTO3Has; KeJITyXa HOBO-
POXIEHHBIX); TUArHOCTHYECKOE
3HAUEHUE ONpeJeIeHUs OWIn-
pyOMHa ® JpYyTHX JKETYHBIX
IMMTMEHTOB B KPOBH W MOYE;
OMOXMMHIO ¥  OpraHU3aIus
MEXKJIETOYHOTO MaTpHKca; 00-
M€ CBEJCHHUA O CTPYKType
KOJUIareHOBbIX ~ OenKoB;  (Quo-
pHII000pa3yIoIe KOJUIAreHBI;
KOJUIar€Hbl, aCCOLMUPOBAHHBIC
¢ ¢ubpwiamu; HehUOPUILIAP-
HbIC (CETeBUIHBIC) THIIBI KOJIJIa-
TeHa; KOJUIareHbl, 00pa3yrolue
MUKpOOUOPUIIBI, CHHTE3 KOJI-
JareHa, JTamnbl BHYTPHUKIIETOY-
HOTO CHHTE€3a: TPAHCKPHIIIHIO,
TPAHCISAHUIO, TMOCTTPAHCIISALIN-
OHHYIO MOJU(UKAINIO, POJIb




ACKOPOMHOBOM KHUCJIOTHI, (op-
MUPOBaHUE KOJUIar€HOBBIX
GbuOpWIT BHE KJIETKH, HapyIle-
HUS CHHTE3a  KOJUIAT€HOBBIX
OCTIKOB y YellOBEeKa; HEeKoJuIare-
HOBBIC OCJKH MEKKIECTOYHOTO
MaTpUKCa; CHHTE3 H pacrmaj
DJIACTUHA, U3MCHECHHS B CTPYK-
Type dJIACTHHA TIPU MATOJOTH-
YECKUX TMpolleccax; CHUHTE3 U
pacrmaj mpoTeOrJIMKaHOB H TJIH-
KO3aMHUHOTJIUKAHOB; MYKOIIOJIH-
caxapuJ03bl; HEKOJIar€HOBBIE
OCJIKM CO CreluaIbHBIMU CBOM-
CTBaMH; aJre3WBHBIC U AHTHAJI-
Te3UBHBIC OCJKH; (PaKTOPBI PO-
cTa; Karabomm3M OETKOB MEX-
KJICTOYHOTO MATpPHKCA; peryJs-
U0 AKTUBHOCTH MATPHKCHBIX

METAJUIONPOTENHA3. IIpo1LeCC
peMOAETUPOBAHUS KOCTHOM
TKaHHU.

yYMeTh: TOJIb30BAThCS yUEOHOM,
HAay4YHOU, HAy4YHO-IOIYJISIPHOU
JUTEepaTypou, ceteto MHTEpHET
st ipoeccruoHanbHON  fesi-
TEJIbHOCTH; MOJIb30BaThCA J1a00-
paTOpHBIM 00opyI0BaHUEM
(bu3MYeCKUM, XUMHUYECKHUM H
OMOJIOTHYECKHUM); HHTEPIIPETH-
poBaTh pe3yJbTaThl Haubolee
pacmipocTpaHEeHHBIX  METOJIOB
nabopaTopHON U (YHKIIMOHAIb-




HOH JMarHOCTHKH, TEPMOMET-
pUM Ul BBISBIICHUS M1aTOJIOTH-
YeCKHMX IPOLECCOB B OpraHax U
CUCTEMAaX YEJIOBEKA.

BJIaJeTh: 0a30BBIMH TEXHOJIO-
THsIMHA TIpeoOpazoBaHust HHPOP-
MalMU: TEKCTOBbIE, TaOIMYHBIE
PEAAKTOPBI; TEXHUKON pabOThI B
cetu MHTepHeTr ans mpodeccu-
OHAJIBHOW [JEATEIBbHOCTH; IIpHE-
MaMH  pabOTl C  MEIUKO-
TEXHUYECKOHN amnmapaTypou; Me-
JTMKO-aHATOMHUYECKUM MOHS-
TUWHBIM aNmapaTroM; METOJaMH
OLIEHKH HOPMATHUBHBIX BO3pacT-
HBIX OMOXMMHUYECKHX TOKa3are-
Jei; HaBbIKAMU IIOCTaHOBKHU
IpEIBapUTEILHOTO AMarHo3a Ha
OCHOBaHUHU pe3yJbTaTOB Jabo-
paTOpHOTO M HMHCTPYMEHTAJIb-
HOT0 00CJIeJOBaHHUS.

Hroro 4 cemecTp

16/0,44

Bcero

33/0,92




PEHBIL.

5.4. llpakTHYecKHe U CEMUHAPCKUE 3aHATHS, X HAMMEHOBaHUe, Co/iep:KaHue U 00b-
€M B yacax

HpaKTI/I‘ICCKI/Ie U CCMHUHAPCKUC 3aHATUS 10 JUCIHUIIIINHC y‘le6HBIM IJIaHOM HE IMPEAYCMOT-

5.5. JlabopaTopHBbIe 3aHATHS, X HAMMEHOBAHHE H 00bEM B 4acax

O0beM B ua-

Ne Ne paznena HaunmeHnoBanmue cax /
n/n JUCHMILIMHBI J1a00pPATOPHBIX 3aHATHH TPYAOEMKOCTD
B 3.€.
3 cemecTp
1. |Section 1. Introduction|Topic 1. Introduction to biochemistry. The 2/0,05
in biochemistry. The|structure of proteins. Physical and chemical
role of biochemistry in|properties of proteins. Mechanisms of proteins
the theoretical training|sedimentation.
of a doctor. The struc-
ture of proteins.
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. Introduction|Topic 6. Colloquium - 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-
try of lipids.

Topic 13. Fatty acids metabolism. Metabolism
of ketone bodies. Determination of total choles-
terol concentration in serum.

2/0,05

14.

Section 4. Biochemis-
try of lipids.

Topic 14. Colloquium — metabolism of lipids.

2/0,05

15.

Section 5. Biochemis-
try of nutrition.

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

2/0,05

16.

Section 5. Biochemis-
try of nutrition.

Topic 16. Mineral substances. Regulation of wa-
ter-electrolyte balance.

2/0,05

17.

Section 5. Biochemis-
try of nutrition.

Topic 17. Colloguium - biochemistry of nutri-
tion.

2/0,05

HTtoro 3 cemecTp

34/0,94

4 cemecTp

18.

Section 6. Biochemis-
try of proteins and ami-
no acids.

Topic 18. Digestion and absorption of proteins.
Analysis of gastric juice.

2/0,05

19.

Section 6. Biochemis-
try of proteins and ami-
no acids.

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

2/0,05

20.

Section 6. Biochemis-
try of proteins and ami-
no acids.

Topic 20. Detoxification of ammonia. Determi-
nation of nonprotein nitrogen in blood and urea
in urine.

2/0,05

21.

Section 6. Biochemis-
try of proteins and ami-
no acids.

Topic 21. Colloquium - metabolism of proteins
and amino acids.

2/0,05

22.

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

Topic 22. Nucleoproteins chemistry and me-
tabolism. Determination of uric acid in urine.

2/0,05

23.

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

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

2/0,05

24.

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

Topic 24. Connective tissue proteins.

2/0,05

25.

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

Topic 25. Colloguium - metabolism of nucleo-
proteins and nucleic acids.

2/0,05

26.

Section 8. Biochemis-
try of hormones.

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

2/0,05

217.

Section 8. Biochemis-
try of hormones.

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

2/0,05

28.

Section 8. Biochemis-
try of hormones.

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

2/0,05

29.

Section 8. Biochemis-
try of hormones.

Topic 29. Colloquium - biochemistry of hor-
mones.

2/0,05

30.

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

Topic 30. Physical and chemical properties of
the blood. Hemoglobinoses. Blood plasma pro-
teins. Blood clotting system.

2/0,05

31.

Section 9. Biochemis-

Topic 31. Biochemistry of the liver.

2/0,05




try of tissues and phys-
iological functions.

32.

iological functions.

Section 9. Biochemis-|Topic 32. Biochemistry of connective tissue,
try of tissues and phys-|bone tissue.

3/0,08

33.

iological functions.

Section 9. Biochemis-|Topic 33. Colloquium - biochemistry of tissues
try of tissues and phys-|and physiological functions.

3/0,08

Hroro 4 cemecTp

32/0,89

Bcero

66/1,83

5.6. IIpumepHasi TeMaTHKa KYPCOBBIX IIPOEKTOB (pador)

KypcoBoii npoexT (paboTa) 1o IUCHUIUIMHE yYeOHBIM IUIAHOM HE MPEAyCMOTPEH.

5.7. CamocTosiTeqbHasi padoTa CTYICHTOB

Copnepxanue 1 00bEM CaMOCTOATEIBLHON PadOTHI CTYJICHTOB

Pa3nenn! u Temsbl paboueii
NMPOrpaMMbl CAMOCTOSITEIb-
HOI'0 M3Y4eHMS

Ilepeyenb foMalIHUX 3a/1a-
HHMH U APYTUX BOIPOCOB /I
CaMOCTOSITEIbHOI0 H3yYe-
HHA

Cpoxu BbI-
MOJTHEHUSI

O0beM B
yacax /
TPY/J10eM-
KOCTH B
3.e.

3 cemecTp

Section 1. Introduction in bio-
chemistry.

Topic 1. Introduction to bio-
chemistry. The role of biochem-
istry in the theoretical training
of a doctor. The structure of
proteins. Physical and chemical
properties of proteins. Mecha-
nisms of proteins sedimentation.

PaGora ¢ [DOHOIHUTEIBHOU
JUTEPATYPOU.

1 Henmens

1/0,03

Section 2. Enzymology and bio-
logical oxidation.

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

Pabora ¢ IDOHOJHUTEIBHON
JIUTEPATYPOU.

2 Henens

1/0,03

Section 2. Enzymology and bio-
logical oxidation.

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

Pabora ¢ IDOHOJHUTEIBHON
JIUTEPATYPOU.

3 Henmens

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.

Pabora ¢ IOHOJHUTEIBHON
JIUTEPATYPOU.

4 genens

1/0,03

Section 2. Enzymology and bio-
logical oxidation.
Topic 5. Biological oxidation.

Pabora ¢ IOHOJTHUTEIBHON
JIUTEPATYPOU.

5 Henens

1/0,03




Pathways of oxygen utilization
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.

Pabora ¢ [DOHOJIHUTENBHOU
JIUTEpaTypoil.

6 Henens

2/0,05

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

Pabora ¢ IOHOJHUTEIBHOU
JIUTEPATYPOU.

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).

PabGora ¢ pomnosHUTENbHOR
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 ¢ pomnosHUTENbHOR
JIUTEPATYPOU.

9 menens

1/0,03

10.

Section 3. Biochemistry of car-
bohydrates.

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

Pabora ¢ IOHOJHUTEIBHON
JIUTEPATYPOU.

10 menens

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.

Pabora ¢ IDOHOJTHUTEIBHOU
JIUTEPATYPOU.

11 menens

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.

Pabora ¢ IDOHOJHUTEIBHON
JIUTEPATYPOU.

12 uenens

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.

Pabora ¢ IOHOJHUTEIBHON
JIUTEPATYPOU.

13 nenens

1/0,03

14.

Section 4. Biochemistry of li-

Pabora ¢ [DOHOIHUTENBHOU

14 nenens

2/0,05




pids.
Topic 14. Colloquium — metab-
olism of lipids.

JIUTEPATYPOU.

15.

Section 5. Biochemistry of nu-
trition.

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

Pabora ¢ [DOHOJIHUTENBHOU
JIUTEpaTypoil.

15 menensa

1/0,03

16.

Section 5. Biochemistry of nu-
trition.

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

PaGora ¢ pgomogHUTENBHOM
JIMTEepaTypoil.

16 uenens

1/0,03

17.

Section 5. Biochemistry of nu-
trition.

Topic 17. Colloguium - bio-
chemistry of nutrition.

PaGora ¢ 1DOHOJIHUTENBHOU
JIUTEPATYPOU.

17 uenens

1,75/0,04

Htoro 3 cemecTp

20,75/0,57

4 cemecTp

18.

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

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

PaGora ¢ pgomogHUTENBHOM
JIUTEepaTypoil.

1 genensa

1,5/0,04

19.

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

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

PaGora ¢ [DOHOIHUTEIBHOU
JIUTEPATYPOU.

2 Henens

1,5/0,04

20.

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

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

Pabora ¢ [DOHOJIHUTENBHOUN
JUTEPATYPOU.

3 Henens

1,5/0,04

21.

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

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

PaGora ¢ [DOHOIHUTENBHOU
JUTEPATYPOU.

4 genens

1,5/0,04

22.

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

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

Pabora ¢ IDOHOJTHUTEIBHON
JIUTEPATYPOU.

5 Henens

1,5/0,04

23.

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

PabGora ¢ pomnosHUTENbHOR
JITEpaTypoi.

6 Henens

1,5/0,04




24,

Section 7. Biochemistry of nu-
cleoproteins and nucleic acids.
Topic 24. Connective tissue
proteins.

PabGora ¢ pomosHUTENbHON
JITEpaTypoi.

7 Henens

1,5/0,04

25.

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

Pabora ¢ IOHOJTHUTEIBHON
JIUTEPATYPOU.

8 Henmens

1,5/0,04

26.

Section 8. Biochemistry of
hormones.

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

PaGora ¢ pgomogHUTENBHOM
JIMTEepaTypoil.

9 Henens

1,5/0,04

217.

Section 8. Biochemistry of
hormones.

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

PaGora ¢ 1DOHOJIHUTENBHOU
JIUTEPATYPOU.

10 menens

1,5/0,04

28.

Section 8. Biochemistry of
hormones.

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

PabGora ¢ pomnosHUTENbHOR
JIUTEPATYPOU.

11 "enensa

1,5/0,04

29.

Section 8. Biochemistry of
hormones.

Topic 29. Colloguium - bio-
chemistry of hormones.

Pabora ¢ JDOHOJIHUTENBHOU
JUTEPATYPOH.

12 uenens

1,5/0,04

30.

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

Topic 30. Physical and chemi-
cal properties of the blood. He-
moglobinoses. Blood plasma
proteins. Blood clotting system.

PaGora c¢ nomomHUTENBHOM
JIUTEpaTypoil.

13 uepens

1,5/0,04

31.

Section 9. Biochemistry of tis-
sues and physiological func-
tions.
Topic 31. Biochemistry of the
liver.

Pabora ¢ IDOHOJHUTEIBHON
JIUTEPATYPOU.

14 wenens

1,5/0,04

32.

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

Topic 32. Biochemistry of con-
nective tissue, bone tissue.

Pabora ¢ IOHOJHUTEIBHON
JIUTEPATYPOU.

15 "Henensa

1,5/0,04

33.

Section 9. Biochemistry of tis-
sues and physiological function.
Topic 33. Colloguium - bio-
chemistry of tissues and physio-
logical functions.

Pabora ¢ mDOHOIHUTENBHOU
JIUTEpaTypoil.

16 menens

1,5/0,04




Hroro 4 cemectp

24/0,67

Bcero

44,75/1,24

5.8. KanengapHslii rpaduk BocnuTaTeJIbHON Pad0THI O JMCUHUILIHHE

MoayJib 3. Y4eOHO-HCCIe10BATENbCKASI H HAYYHO-HCCJIe0BATENbCKAS 1eATeJIbHOCTD

[Hara, mecto Hassanue mepo- ®opma npo- | OTBETCTBEHHBIH Hoctmxenus
POBEJCHUS MPUSITUS BEJICHUS Me- o0y4aromuxcs
ponpusTHst
Hos6ps, 2021 1. Jlexuusi-Oecena ['pynmoBas OsuapoBa FO.A. | CdopmupoBaH-
®I'bOY BO «The role of bio- HOCTb
«MI'TY» chemistry in the OIIK-4:
theoretical training OIlK-4.1
of a doctor.» OIIK-4.2
OIIK-4.3
OIIK-5:
OIIK-5.1
OIIK-5.2
OIIK-5.3

6. Ilepeyenb yueOHO-METOAMYECKOTr0 OOecmeYeHHs [JI CaMOCTOSATENbHOH PadoThI
00y4aomuXcs 1Mo JUCUMILIHHE (MOXYJII0).

6.1. MeToanueckue ykazanus (COOCTBEHHbIE Pa3padoOTKH)
OTCyTCTBYIOT
6.2. JIuteparypa ajist caMOCTOSITEJIbHOM Pa0dOThI

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 = OcHoBbl OHOOpPTraHHYECKOM
XUMUH [InekTpoHHsIid pecypc]: yueOnuk / Zurabyan S.E. - M.: I'DOTAP-Menua, 2015. - 304 c.
- 9bC «KoHcynpTanT CTyJEHTa» - Pexxum JIOCTyNa:
http://www.studentlibrary.ru/book/ISBN9785970434437.html

7. @OH/ OLIEHOYHBIX CPEICTB VISl MPOBeeHHsI MPOMEKYTOUYHOM aTTecTaluu o0y4a-
HOIIMXCA M0 TUCHUILINHE (MOTYJII0)

7.1. IlepevyeHb KOMIETEHIIUIi ¢ yKa3aHHeM 3TanoB uX (pOpMHUPOBaHKS B Mpoiecce 00-
pa3zoBaTeIbHOH NPOrpaMMBblI

HaumeHoBaHue y4eOHBIX JMCHMILJIMH, (POPMHUPYIOIIMX KOMIIETEHIMH
B Ipouecce 0CBOCHHsI 00pa30BaTeJIbHOM NPOrPaMMBbl

Jranbl popmupo-
BaHHUS KOMIIETEH-
U
(HOMep ceMecTpa
COTJIACHO y4eOHOMY
ILUIAHY)
OIIK-4: Cnnoco6eH NnpuMeHSTh MeTMIMHCKHE W3/1eJIUsl, MTPeAyCMOTPEHHbIE MOPSIIKOM OKa-



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

3aHHUSI MEAMLIHMHCKOH TNOMOIIH, a TaK)Ke NPOBOANTH 00CJeJOBAHUS NALMEHTA C LeJbI0
YCTaHOBJICHHS] JUATHO3A.

OIIK-4.1 — T'oTOoB NpPHUMEHUTb AJITOPUTM MEAWLIMHCKUX TEXHOJIOTHii, CIIeHHATU3HPO-
BAHHOI'0 00OpPYAOBAHMS M MEJUIMHCKUX M3/1eJIUIl NPHU pelleHHH NPodecCHOHAIBHBIX 3a-
nav.

OIIK-4.2 — ToTOB NMPUMEHHUTH MeIUIMHCKHE H3/1e/Ns, JJeKapCTBeHHbIe Mpenaparhl, B
TOM 4YHCJIe HIMMYHOOMOJIOTHYECKHE, M WHBbIC BelleCTBA M MX KOMOMHALIMH NPH PELICHUH
npogecCHOHAJIBLHBIX 32/1a4.

OIIK-4.3 — OuenuBaeT pe3yjbTaThl HCNOJIb30BAHUS MeIUIMHCKHX TeXHOJIOTHIi, CIienmna-
JIN3MPOBAHHOI0 000PY10BAHUA M MeJIMUMHCKMX H3JeJMii MpH pelieHUH NnpodeccuoHa b-

HbIX 32/1a4.

2 Broopranuveckas XuMust

3,4 Buoxumusn
8 OTOPHHONAPHHTOJIOT ST
7 OdranbMonorus

7,8,9,A AKYILIEPCTBO M THHEKOJIOT U

5,6 [IponeneBTHKa BHYTPEHHUX OOJIe3HEH, JTyueBasi TUarHOCTUKa

5,6 OO01as Xxupyprusi, TyueBas JUarHocTuKa

C OHKOJIOTHS, JTy4YeBas TeEparus

B Penpoaykrosorus

4 [IpakTuka 1o noixy4yeHuro NpoecCUOHAIBHBIX YMEHUN U ombITa Ipodec-
CHOHAJIBHOW JI€ATEIIbHOCTU HAa JOJDKHOCTAX CPETHEr0 MEIUIIMHCKOIO Iep-
coHajia (MMOMOILIHUK NAJIATHON MEIUMIIMHCKOMN cecTphl)

6 [IpakTrKa 10 MOJyuyeHHIO MPO(EeCCHOHANBHBIX YMEHHUM U OIbITa mpodec-
CHOHAJIBHOW JIEATEIIFHOCTH Ha OJDKHOCTSAX CPETHETO MEIUIIMHCKOTO TIep-
coHaJIa (TIOMOIIHUK MPOLEAYPHOH MEIUIIMHCKON CeCTphl)

8 [IpakTHKa aKyIepcKO-THHEKOJIOIMYECKOTo Ipoduiis

8 [MpakTrKa XHPYPrUIecKOro mpoduis

8 [IpakTHKa TepaneBTHYECKOTO MPOpUIIs

A [MpakTrka obmeBpaueOHOTO Mpoduis (MOMOITHUK Bpaya)

A [MpakTHKa IHArHOCTHYECKOTO MPOQHUIIS
[TpakTrKa MO0 HEOTIOKHBIM MEAMIIMHCKAM MAaHUITYJISIIIUAM

C [TonroToBka K caue U caya rocy1apcTBEHHOT0 K3aMeHa

aad.

OIIK-5: Cnoco6eH oueHUBATH MOP(POPYHKIMOHAIbHbIE, (PU3H0TOTHYECKUE COCTOSHUS U
MaTOJIOrHYecKHe NPoLecChl B OPraHu3Me 4e/I0BeKa VIS pelieHns NpogecCHOHATbHBIX 32-

OIIK-5.1 — [IpumeHsieT aJArOPUTM KJIMHUKO-1a00paTOPHOIi, HHCTPYMEHTAJIbHON U QYyHK-
HMOHAILHON IMATHOCTHKH NPH peLIeHUH NPo(peCcCHOHANBHBIX 3a/1a4;

OIIK-5.2 — OuenuBaeT Mop(dodyHKIHOHAIBHBIE, (PU3NO0JTOTHYECKHE COCTOSTHUS U MATOJI0-
rHYecKue NMpouecchl B OPraHu3Me 4eJI0BeKa I HHTePHpeTaluu pe3ybTaToB KJINHUKO-
JIa0OpPaTOPHOM, HHCTPYMEHTAJIbHONH MPYHKIMOHAIBHOM IMATHOCTHUKH IPH PeLlIeHUH
npogeccuoHAIBHBIX 32/124;

OIIK-5.3 - 3Haer npuHOMNbI PYHKIMOHHPOBAHHUSI CHCTEM OPraHoOB.

3,4 Buoxumus
1,2,3 AHATOMHS YeJIOBEKA
2,3 ['UCTONOrHst, SMOPHOJIOTHS, ATOJIOTHS
3,4 HopManbHast pU3HOIOTHs
4 MMYHOJIOT U




5,6,8

TTaTomormueckas adHaTOMHUA, KIIMHUYCCKaA IIaToOJ0TH4YeCKass aHaTOMUA

56,7 [MTatohu3nonorys, KIMHUYECKAs MATOPU3UOTOTHUSI

8 MeauIUHCKAst TCHETHKA

7 Hesposnorus

C Heiipoxupyprus

7,8,9,A IAKYIEPCTBO ¥ THHEKOJIOTHs
7,8 DakyabTeTCKas Teparms

A [MpodeccronanbHbie 60IE3HU

B Penpoykrosorus

4 [pakTHKa 10 MOIYYEHUIO TPOPECCHOHATBHBIX YMEHHUH U OIbITa mpodec-
CHOHAIIBHOM JESITEIBHOCTH Ha JOJDKHOCTSAX CPEHETO MEUIIMHCKOTO Tep-
conasia (IIOMOIIHUK MATATHON MEAUIIMHCKON CECTPBI)

6 [TpakTHKa 110 MOJIYYEHUIO TPOPECCHOHATIBHBIX YMEHHUH U OIbITa podec-
CHOHAJIbHOM JESTEILHOCTH Ha JOJDKHOCTSIX CPEIHEr0 MEAUIIMHCKOTO Mep-
coHajia (MMOMOLIHUK IPOLEAYPHONH MEAUIIMHCKON CECTPBI)

C [ToaroToBKa K Caue U cada rocyJapCTBEHHOrO SK3aMeHa




7.2. Onucanue mokasarejieid u KpUTEPUEB OLCHUBAHUA KOMIIeTEHIIUII Ha PA3JUYHBIX J3TallaX HX (l)OpMHpOBaHI/Iﬂ, OIIMCAHHUuEC HIKAJbI

OICHUBaAHUA

I[Inanupyemble pe3y/bTaThl 0CBOECHHSA
KOMIIeTEeHI[UH

Kpurepuu oueHuBanusi pe3yJbTaToB 00yUeHUs

HECYAOBJIETBOPUTECJIbHO| YAOBJIETBOPUTEJIBbHO

X0po1Io

OTJIMYHO

HaumenoBanue
OLIEHOYHOI0 cpeji-
CcTBa

OIIK-4: Cnocoben NPUMEHATDb MEIUINHCKUEC U3/1€/INA, IPCAYCMOTPECHHLIC MOPAAKOM OKa3aHUS MeIUIMHCKOI MmoMOIIH, a TAKKE MPOBOJAUTH 06C.J'IeI[0Ba-
HUSA IMMALUECHTA C HEJIbI0 YCTAHOBJICHUA THAIHO3A.
OIIK-4.1 — ToroB NPUMEHUTL aJTIOpUTM MEIUINUHCKHX TeXHOHOFHﬁ, CnenuaJMm3upoBaHHOI 0 060py1103a1mﬂ M MeAUIUHCKHUX U3eJIuii IpHu pelICHUN

npodeccuoHaILHbIX3a/1a4.

OIIK-4.2 — ToToB NpUMEHHUTH MEIUIIMHCKHE W3/eINs, JeKApCTBEeHHbIE MPenapaTbl, B TOM YHcJIe HIMMYHOOHOJIOTHYECKHE, U UHbIE BellecTBa U HUX
KOMOMHAIIMM NPHU pelieHnU NpodecCHOHAIbHBIX 3a/1a4.
OIIK-4.3 — OuenuBaeT pe3yabTaThl HCNOJIb30BAHUS MEIUIMHCKUX TEXHOJIOTHIH, CIENUATU3UPOBAHHOT0000Py/10BAHNUS U MeTUIMHCKHUX U3/IeJINIl TPU

ellleHN U npodeccHOHATbHBIX 32/1a4.

3HATH. MpaBwIa pabOThl U TEXHUKH Oe30TacH
HOCTH B (DM3UYECKUX, XUMUUYECKUX U OHOJIO-
TUYECKUX JTA0OPaTOPHUAX, C peaKTUBAMH, TPH-|
Oopamu, JKUBOTHBIMU; XHAMHKO-
OMOJIOTMYECKYIO CYIIHOCTh TPOIECCOB, IPO-
MCXOMSIIUX B )KUBOM OpraHu3Me Ha MOJIEKY-
JISIPHOM, KJIETOYHOM, TKAaHEBOM M OpTraHHOM|
YPOBHSIX; CTPOECHHE M OMOXUMUYECKHE CBOM-
CTBAa OCHOBHBIX KJACCOB OHMOJIOTHMYECKH BaK-
HBIX COCJIMHEHHI: O0EJIKOB, HYKJIEMHOBBIX KHC-
70T, YTJEBOAOB, JHUMHIOB, BUTAMHUHOB; OC-
HOBHBIC METaOOIMUECKHE TTyTH WX MPEBpaIIe-
HUs; GEPMEHTATUBHBIN KaTajan3; OCHOBBI OHO-
PHEPTEeTUKH; OCHOBHBIE MEXAHU3MBI PETYJIsi-
MM METa0OTUYECKUX TMpeBpalleHuil OeKoB,
HYKJIEMHOBBIX KHUCJIOT, YTJIEBOJOB, JIMIHJIOB;
MMarHOCTUYECKH 3HAYMMBIE IMOKAa3aTelM OHo-
JTOTUYECKUX JKUIKOCTEH (TJIa3Mbl KPOBH M|

MO‘-II/I) Y 34J0pOBOTO YCJIOBCKA.

chaFMCHTapHBIC 3HaHUA

Hemnonnasie 3Hanns

CdopmupoBanHbIe,
HO cofiepKallye oT-
JeNbHBIE POOeh
3HAHUS

CdopmupoBanHbie CH-
CTEMaTUYECKUE 3HAHUS

Onpoc, KOJIOKBH-

yM, 3a4€T B YCTHOU

dbopme, SK3aMEeH B
YCTHOHU (hopme




yMeTb: II0JIb30BaThcad Yy4eOHOI, Hay4HOM,
HAYYHO-TIONYJISIPHOW ~ JIMTEPATYypOH, CEThIO
WNuTtepHer s mpodeccHoHaNbHOM JesTeNb-
HOCTH; MHTEPIIPETUPOBATH pe3yJbTaTh]
HanOoJee pacnpoCTpaHEHHBIX METOJIOB J1ab0-]
paToOpHON W (PYHKIIMOHAIBHON THArHOCTHKH,
TEPMOMETPHUM ISl BBISBIICHUS I1aTOJOTHUYE-
CKHX MPOLIECCOB B OPraHax M CUCTEMAX YeJIo-
BEKa.

YacTtuanHblie YMEHUA

Henonnbie ymenus

VY4yeHnus nonHele, 10-
MyCKaroTcs HeOOIb-
1€ OIIUOKHU

CdopmupoBaHHbie yme-
HUS

BJIA/IeTh: MEJIMKO-aHATOMUYECKUM TTOHATHIA-
HbIM ammnapaToM; METOJaMH OIEHKH HOpMa-|
TUBHBIX BO3PACTHBIX OMOXMMHUYECKHUX IMOKa3a-|
TeJeil; HaBbIKaMU TIOCTAHOBKH TPEBAPUTEIb-
HOTO JMarHo3a Ha OCHOBAaHUHU PE3YJIbTaTOB,
1a00paTOPHOTO U MHCTPYMEHTAIBHOTO 00Ce-]

ToBaHUA.

YacTUyHOE BJIaJIEHUE
HaBbIKaMU

Hecucrematnueckoe
MPUMEHEHNE HABBIKOB

B cucremaruueckomM
MPUMEHEHUU HABBI-
KOB JIOITY CKarOTCS
poOebI

YcneHoe u cucreMma-
TUYECKOE TPUMEHEHNE
HaBLIKOB

OIIK-5: CnocodeH o1ieHUBATh MOp(l)O(l)YHKIII/IOHaJ'IbeIe, (l)I/I3I/IOJ10FI/I‘{eCKHe COCTOAHMUSA U MATOJOIHYECKHUE MPOUECCHI B OPraHU3MeE Ye€J0BEeKa IJIs pelle-

HUA TPo¢ecCHOHATBHBIX 3a/1a4.

OIIK-5.1 — IIpumeHsieT AJITOPUTM KJIMHUKO-JIA00PATOPHOH, HHCTPYMEHTAJIbHONH M (DYHKIHMOHAJLHONH JUATHOCTHKHU NPH pPelieHUH NPodecCHOHAIBbHBIX|

3ama4;

OIIK-5.2 — OuenuBaet Mop¢odyHKIHOHAIBHBIE, (U3HOTOTrMYeCKHE COCTOSIHMS U NMATOJOrHYecKHe Mpouecchl B OpraHu3Me 4yejoBeKa JJisi MHTepIpeTa-
UM Pe3yibTATOB KJIANHUKO-IA00PATOPHONH, MHCTPYMEHTAIbHON MPYHKIIHOHAIBHON JUATHOCTUKH NPHU pelieHun npodeccuoHaJIbHbIX 32/1a4;
OIIK-5.3 - 3naer npuHOMNbI (PYHKIMOHUPOBAHUSL CHCTEM OPraHOB.

3HATH: MpaBHJa padOTHl U TEXHUKH Oe30rmacH
HOCTH B (PM3MYECKUX, XUMHYCCKUX U OHOIIO-
THYECKUX JTa00PaTOpHUsX, C peaKTUBAMH, TIPH-|
Oopamu, KHBOTHBIMU; XUMHKO-
OHMOJIOTHYECKYIO CYIIHOCTBH IPOIIECCOB, IPO-
MCXOJSIIUX B )KHBOM OPraHU3ME Ha MOJIEKY-
JISIPHOM, KJIETOYHOM, TKAQaHEBOM M OpPraHHOM|
YPOBHSIX; CTPOCHHE W OMOXMMHYECKUE CBO¥-
CTBa OCHOBHBIX KJIACCOB OMOJIOTMYECKH BaXK-

HBIX COCIUHCHUI: 6CJ'IKOB, HYKJIICMHOBBIX KHC-

@parMeHTapHbIE 3HAHUS

Henomnuwle 3HaHus

CdopmupoBaHHbIE,
HO COZIeprKaIlue oT-
JeNbHBIE TIPOOEITBI
3HaHHUS

CdopmupoBaHHbIE CH-
CTEeMaTHUYCCKUE 3HAHUS

Ompoc, KOJUIOKBU-

yM, 3a4€T B YCTHOU

dbopme, SK3aMEH B
yCTHOU opme




70T, YIJEBOJAOB, JIMIHWAOB, BUTAMHUHOB; OC-
HOBHBIC METaOOIMUYECKHUE MyTH WX IMPEeBpaIle-
Hust; GEepPMEHTATUBHBIN KaTajau3; OCHOBBI OHO-
PHEPIreTUKH; OCHOBHBIE MEXAHU3MBI PETyJIsi-
MM METa0OJUYECKUX MpeBpalleHuil OeKoB,
HYKJIEMHOBBIX KHUCJOT, YIJIEBOJOB, JIMIHJIOB;
TUarHOCTUYECKU 3HAYUMMBbIE MOKa3aTeaud Ouo-
JIOTUYECKUX SKUIKOCTEH (IIa3Mbl KPOBH M|
MOYH) Y 3I0pOBOT0 YEJIOBEKA.

YMeTh: WHTEPIPETUPOBATh  PE3YJIbTATh]
HanOoJee pacnpoCcTpaHEHHBIX METOJIOB J1ab0-]
paTopHOW M (PYHKIIMOHAIBHON TUATHOCTHKH,
TEPMOMETPHUM ISl BBISBJICHUS IaTOJOTHUYE-
CKHMX IIPOLIECCOB B OPraHax U CUCTEMAax 4eJlo-
BEKa.

YacTuuHble yMEHUA

Henonnsle ymenus

Yyenus noaHwIe, 10-
Ty CKAIOTCS HEOOJTb-
A€ OIINOKHU

CdhopmupoBaHHbIe yMe-
HUS

BJIA/IeTh: MEJIMKO-aHATOMUYECKUM TTOHSTHIA-
HBIM amnmapaToM; METOJaMH OIEHKH HOpMa-|
TUBHBIX BO3PACTHBIX OMOXMMHUYECKHUX MMOKa3a-|
TeJeil; HaBbIKaMU TIOCTAHOBKH TPEBAPUTEIb-
HOTO JMarHo3a Ha OCHOBAaHUHU pPE3yJIbTATOB
1a00paTOPHOTO U MHCTPYMEHTAIBHOTO 00Ce-]

ToBaHUA.

YacTUyHOE BJIaJIEHUE
HaBbIKaMU

Hecucrematnueckoe
MPUMEHEHNE HABBIKOB

B cucremaruueckoM
MPUMEHEHNUU HABBI-
KOB JIOITY CKarOTCS
poOebI

YcneHoe u cucreMa-
TUYECKOE TPUMEHEHNE
HaBLIKOB




7.3. TunoBbie KOHTPOJIbHbIC 32JaHUSI U MHbIe MATEePHAJIbl, HEOOXOAMMBIE I OLCH-
KM 3HAHWH, YMeHHUIl, HABBIKOB U (MJIH) ONBITA AeSATeJbHOCTH, XaPAKTePHU3YIOIIHNX ITANbI
(opMupoBaHUA KOMIIETEHUH B IpoLecce 0CBOeHHUs 00pa30BaTeIbHOH IPOrpaMMBbl

KoHTpoJibHBIE BONPOCHI I TEKYIIEr0 KOHTPOJIS (KOJLUIOKBHYM)
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. 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 CO, and H,O (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. -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.

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, 1P3, 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.

Bomnpoce! 1Jisi NpoBeeHHsI TPOMEKYTOYHOI aTTeCTAIIMH (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. B-Oxidation of fatty acids. Localization in the cell. Role CoA-SH and ATP. Relation-
ship with oxidative phosphorylation. Energy yield of B-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 CO,, 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 B,. 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 Bi,. 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. MeTroanuecKkue MaTepuajbl, ONpeaeJsONIie NPoueaAypbl OUCHUBAHUSA 3HAHM,
YMEHHUiIl M HABBIKOB, M ONbITA JAeATEJbHOCTH, XapaKTEePU3YIOUIUX dTanbl ()OPMUPOBAHUSA
KOMIIeTeHII M



TpeGoBanus K MPOBEIEHUIO ONPOCA

Omnpoc - cpeacTBO KOHTPOIISL, OpraHU30BaHHOE KaK clieluaibHas Oecesia mpernoiaBaTens ¢
06y‘-IaIOHH/IMC$I Ha TEMBI, CBA3aHHBIC C H3y‘IaGMOI>JI ﬂHCHHHHHHOﬁ, " paCCYNTAHHOC HAa BLISACHC-
HHUe 00beMa 3HaHUI 00ydaroLerocs no onpeie’IeHHOMY paszieny, TeMe, mpodieMe U T.11.

KpuTtepun oneHKkH 3HAHUH NPHU NPOBECHUH ONPOCA:

Onenka «OTJIMYHO» - CTYJEHT IIOJIHO U3JIaracT W3y4YEHHbIN MaTepuall, 1a€T IPaBUIbHOE
ompeieNieHue MOHATUN; OOHAPYKMBAET MOHMMAHUE MaTepuaia, MOXET 000CHOBAaThH CBOM CYK-
JICHUs, TIPUMEHUTh 3HAHMS Ha IMpPaKTHKE, MPUBECTH HEOOXOAMMBIE MPUMEPHI HE TOJBKO IO
y4eOHUKY, HO U CAMOCTOSITEJIbHO COCTaBJICHHbBIE; U3J1araeT Marepral NpopecCUOHATbHBIM SI3bI-
KOM C HUCIIOJIb30BAHMEM COOTBETCTBYIOLIEH CUCTEMBI TOHITHIH U TEPMUHOB.

OneHka «XO0poLo» - CTYJIEHT Ja€T OTBET, YAOBJIETBOPAIOLIUN TEM K€ TPEOOBAaHUSAM, UTO
JUISL OLICHKU «OTJIMYHO», HO JOMycKaeT 1-2 ommnOKu, KOTOpbIe caM ke MCIpaBisieT, u 1-2 Heno-
4y€Ta B MIOCJIEJOBATEIIBHOCTU U A3BIKOBOM O()OPMIIEHUU U3J1araeMoro.

OuneHka «yJA0BJEeTBOPUTEJIBHO» - CTY/JIEHT OOHapyXHBAaeT 3HAHHE U TTOHUMAHHUE OCHOB-
HBIX TOJI0KECHUH I[aHHOﬁ TEMBbI, HO H3JIarac€T MaTcpual HCIIOJIHO W OOIIYCKAacT HCTOYHOCTU B
OIpe/IeIeHU MOHATHH Win (HOpMYyTUPOBKE NMPABUIT, HE YMEET J0CTaTOYHO ITyOOKO M J0Kaza-
TEIBHO 000CHOBATH CBOU CYXKIACHUA U IIPHUBCCTHU CBOU IPUMCPBI;, U3JIaract MaTrcpual HCIIOCIIC-
JIOBATEJIbHO U JIOIYCKAeT OIIMOKH B SI3bIKOBOM O(OPMIICHUH U3J1araeMoro.

OneHka «Hey/I0BJIETBOPUTEJIBHO» - CTYJIEHT OOHApYy’KHMBaeT HE3HAHME OOJbLIEH YacTH
COOTBETCTBYIOLETO pa3liela U3y4aeMoro Marepuana, JOIMycKaeT OIIMOKH B (HOpMYIHPOBKE
OIpENIeIEHUH U NPaBUJI, HCKAXKAIOIIUE UX CMBICI, OECIIOPSA0YHO U HEYBEPEHHO M3JIaraeT MaTe-
pua.

Tpeﬁonaﬂuﬂ K IMIPOBECACHUI0 KOJJIOKBUYMA

KonokBuyM - CpecTBO KOHTPOJIA YCBOEHHUS y4eOHOTO MaTepuana TeMbl, pa3zelia Uiu
pa3aeNoB TUCITUILIMHBI, OPraHU30BAaHHOE KaK yueOHOEe 3aHSTHE B BHJIE COOECETOBAHMS MPEIO-
JaBaTelis ¢ 00y4JaroIUMUCS.

Kpurepum oueHku 3HAHUI NPU NPOBeIeHNH co0eceI0BAHUA:

OneHka «OTJIMYHO» - TIIyOOKO€ M MPOYHOE YCBOEHHE MPOTrPaMMHOI0 Marepuana; Mmol-
HbIE, MOCJEA0BATENIbHbIC, TPAMOTHBIE M JIOTUUECKH H3JIaraéMble OTBETHI MPU BUIOW3MEHEHUU
3aJjaHusl; CBOOOJIHO CIIPABJIAIOIIMECS C IOCTABJICHHBIMH 3aJjadaMH, 3HAHUS MaTepuaia; Ipa-
BWJIbHO OOOCHOBAHHBIEC MPUHSTHIE PEIICHUS; BIAJCHUE Pa3HOCTOPOHHUMH HABBIKAMU U TpUE-
MaMU BBITIOTHEHUS MTPAKTUYECKHUX 3a]1a4.

OneHka «X0po1I0» — 3HAHUE MMPOTPAMMHOTO MaTepHalia; TPaMOTHOE U3JIOKEHUE, 0e3 Cy-
[IECTBEHHBIX HETOYHOCTEW B OTBETE Ha BOIPOC; MPABUIbHOE MPUMEHEHHE TEOPETUUECKUX 3Ha-
HUM; BlIaJieHne He0OXOAMMBIMHA HaBbIKAMU TIPH BBHIMOJIHEHUU TPAKTUYECKUX 3a]1a4.

OuneHka «yJA0BJIETBOPUTEJIbHO» — YCBOCHHE OCHOBHOTO MaTepuaia; Mpu OTBETE JOIyC-
KalOTCS HETOYHOCTH; TIPH OTBETE HEJIOCTATOYHO MpaBUIbHBIE (DOPMYITHPOBKHU; HAPYIIEHUE TIO-
CJIEIOBATENIbHOCTH B M3JI0KEHHUH MPOTPAMMHOI0 MaTepHaa; 3aTpy/IHEHUS B BBITOJHEHUH MPaK-
TUYECKHUX 3aTaHUH.

OuneHka «HeyI0BJIeTBOPUTEIbHO» — HE 3HaHUE MPOrPaMMHOTO MaTepuania; Mpu OTBETE
BO3HHMKAIOT OIIMOKH; 3aTPyAHEHUS TIPU BBHIMOTHEHUU IPAKTUYECKUX 3aJaHUN.

TpeOoBaHusi K NPOBeIEHUIO 3a4€Ta

3ader 1o Bceil IUCHUILIMHE WM €€ YaCTU NPECIEyIOT LENb OLIEHUTh paboOTy CTYJEHTA 3a
Kypc (cemecTp), MoJlyueHHbIE TEOPETUYECKUEe 3HAHMs, MPOYHOCTh UX, Pa3BUTHE TBOPUYECKOIO
MBIIUICHHS, IPUOOPETEHNE HABBIKOB CAMOCTOSTEILHOW pa0dOThl, YMEHHEC CHHTE3HPOBATH TOY-
YEeHHBIE 3HAHUS U IPUMEHSTh UX K PELICHUIO TPAKTUYECKHX 3a]1a.

KpuTtepun oneHKkH 3HAHUH NP NPOBECHUH 324eTa



«3a4TeHo0» - BBICTABISIETCS MPHU YCIOBHUM, €CIU CTYACHT MOKA3bIBAE€T XOPOIIHME 3HAHUS
M3YYEHHOTO yu4eOHOro MaTepHualia; caMOCTOATEIbHO, JOTHYHO U MOCIEA0BATENbHO H3Naraert, u
UHTEPIIPETHPYET MATEPHAIBI YIEOHOTO Kypca; MOTHOCTHIO PACKPBIBAET CMBICI MPEAIaraeéMoro
BOIIPOCA; BJIA/IEET OCHOBHBIMU TEPMHHAMHU U MOHATUSAMHU HW3YUYEHHOT'O Kypca; MOKa3bIBaeT yMe-
HUE MEPEIIOKUTh TEOPETUUECKUE 3HAHUS HA TTPEANIOIAraeéMblil TPAKTHYECKUM OTIBIT.

«He 3a4TeH0» - BBICTABIISIETCS MPU HAJIUMYHMK CEPHE3HBIX YIYUIEHUH B MPOLECCE U3II0XKE-
HUs y4eOHOro Marepuania; B Cliydae OTCYTCTBHS 3HAHMN OCHOBHBIX IMOHATHA WU OMpEIeTIeHUN
Kypca WIH MPUCYTCTBUU OOJBIIOTO KOJUYECTBA OMIMOOK MPU MHTEPHPETAMU OCHOBHBIX OIpe-
JIETICHUI; €CIIM CTYJEHT MOKa3bIBAET 3HAUUTEIBHBIE 3aTPYIHEHHS IIPU OTBETE HA MPEJI0KEHHBIE
OCHOBHBIE U JONOJIHUTEIBHBIE BOIPOCHI; IPU YCIOBUM OTCYTCTBHUSI OTBETA HA OCHOBHOW M J0-
MTOJTHUTEbHBIA BOMPOC.

TpeGoBanus Kk MpoBeAEHNIO IK3AMEHA

JK3aMeH MO JTUCHUTUINHE (MOAYJIII0) MPECIEAYIOT 1Eb OIEHUTh padoTy CTyAEeHTa 3a KypC
(cemecTp), MOJyYEHHbIE TEOPETHUECKUE 3HAHMS, IPOYHOCTh UX, PA3BUTHE TBOPUYECKOI'O MBIIILIE-
HUSl, IPUOOPETEHNE HABBIKOB CaMOCTOSTEIbHON pabOThl, YMEHUE CHHTE3UPOBATH MOJIYyUYEHHbBIE
3HAHMS U IPUMEHATH UX K PELICHUIO IPAKTUYECKUX 3a]a4

Kputepun oneHKy 3HAHMI NPH NPOBEICHUM JK3aMeHa

OneHka «OTJIHYHO» - BBICTABIISIETCA CTYACHTY, II0Ka3aBLUIEMY BCECTOPOHHHUE, CHCTEMATH-
YecKue U riay0oKue 3HaHUS Y4eOHOH MporpaMMbl JUCHMIUIMHBL U YMEHUS YBEPEHHO IPUMEHSTh
UX Ha MpaKTHKEe NpPU pelIeHHMH KOHKPETHBIX 3a/ady, CBOOOJAHOE M MpPaBUIbHOE OOOCHOBaHME
IIPUHATHIX PELICHUH.

Onenka «XO0pomo» - BBICTABIISIETCA CTYJEHTY, €CJIU OH TBEPAO 3HAET MaTepHall, IpaMoT-
HO U T10 CYILLECTBY M3JIaraeT ero, yMeeT NPUMEHSTh MOJyUYeHHbIE 3HAHUS Ha MPAKTUKE, OIyCKa-
€T B OTBETE WJIN B PEUICHUM 3aJa4 HEKOTOpbIE HETOUYHOCTH, KOTOPHIE MOYKET YCTPaHUTh C IIO-
MOILBIO JOTIOJTHUTEIbHBIX BOIIPOCOB IPENOAABATEIS.

OneHka «yI0BJIETBOPUTEIBbHO» - BBICTaBIIAETCS CTYIEHTY, MOKa3aBLIeMy (parMeHTap-
HBIH, Pa3pO3HEHHBIA XapakTep 3HAHWW, HEIOCTATOYHO MPaBHIIbHBIE (OPMYIHPOBKH 0Aa30BBIX
MOHATHH, HAPYLIEHMSI JIOTHYECKOM MOCIIEN0BAaTENBHOCTH B U3JI0KEHUU ITPOrPaMMHOT0 MaTepHa-
Ja, HO TIPH 3TOM OH BJIaJIe€T OCHOBHBIMHU pa3/ielaMy y4eOHOI MporpaMMbl, HEOOXOAUMBIMHU IS
JanbHeHero o0y4eHuss 1 MOKeT MPUMEHATh MOJyuYeHHbIE 3HaHUA 0 00paslly B CTaHJIAapTHOU
CUTYallUH.

OneHka «Hey10BJIeTBOPUTEIbHO» - BBICTABIISIETCS CTYJCHTY, KOTOPBIA HE 3HaeT 00Jb-
1iel 4acTM OCHOBHOT'O COJEpKaHUS YYeOHOM NporpamMmbl AMCHMILIIMHBI, JONYCKaeT rpyoble
omMOKH B (POPMYIMPOBKAX OCHOBHBIX HMOHATHI JUCHMIUIMHBI U HE YMEET MCII0JIb30BaTh MOJY-
YEHHbIE 3HAHUS IIPU PELLIEHUH TUIIOBBIX IPAKTUUECKUX 3ajau.

8. YueOHo-meTonnueckoe 1 uHGoOpManMOHHOEe oOecredeHrue NTUCHUIIMHBI (MOIYJsl,
npakruku, 'HA)

8.1. OcHoBHas JUTEpaTypa

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. lono,IHUTeIbLHAS JJUTEpPaTypa

1. 3ypabsn, C.D., Fundamentals of bioorganic chemistry = OcHoBbl OHOOpraHuYecKoi
XUMUH [DnekTpoHHsIid pecypc]: yueOnuk / Zurabyan S.E. - M.: I[D0TAP-Menua, 2015. - 304 c.



— 9BC «KoHcynpTant CTyJICHTa» - Pexum JOCTYTIA:
http://www.studentlibrary.ru/book/ISBN9785970434437.html.

8.3. UndopMannoHHO-TeIeKOMMYHUKALIMOHHBIE pecypchl ceTH « AHTepHeT»

1. O6pasosarensublii noptan PI'BOY BO «MI'TY» [DnexrponHslil pecype]: Pexxum no-
cryna: https://mkgtu.ru/.

2. Odunmanehsiii caiit [IpaBurensctBa Poccuiickoii denepanuu. [IIeKTpOHHBIH pecypc]:
Pexxum noctyna: http://www.government.ru.

3. UudopmanmonHo-npaBoBoi noptai «["apant» [DnekTpoHHslii pecypc]: Pexxum nocry-
na: http://www.garant.ru/.

4. Hayunas onextpoHHas Oubmuoreka Www.eLIBRARY.RU — Pexum pocryna:
http://elibrary.ru/.
5. ONEKTPOHHBIN KaTajuor 6ubnIuoTEeKH — Pexum nocryna://

http://lib.mkgtu.ru:8004/catalog/fol2.
6. EI[I/IHOG OKHO ,Z[OCTyHa K O6pa3OBaTeJ'ILHBIM pecypcaM: Pe)KI/IM I[OCTyHaZ
http://window.edu.ru/.

9. MeToauveckne yKa3aHus I 00yYAHOIIUXCS 110 OCBOCHHUIO TUCIHUILIMHBI
BOl'[pOCI)I, BBIHOCUMBIC Ha ﬂaﬁopaToprle 3aHATUSA
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-
zyme.

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 (CO; and H,0).

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 CO; and H,O (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-
isomes.

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 (B,); c) pantothenic acid; d) niacin;
e) pyridoxine (Bg); 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-
mMRNA.

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, IP3, 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, 1P3, 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. Blood
plasma proteins. Blood clotting system.

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.

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

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

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

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

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



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

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

Topic 31. 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 32. 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 33. 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. Ilepeyenb UHGOPMAUMOHHBIX TEXHOJIOTHI, UCIOJIb3yeMbIX MPHU OCYIIECTBJIEHUHN
00pa3oBaTeIbHOIO NpoLecca Mo JMCHUIINHE, BKIYas NepedyeHb NPOrpaMMHOro obdecre-
YyeHHusI U HHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEeM (IMPU HEOOXOAUMOCTH)

10.1. Ilepeyenb HEOOXOAMMOT0 IPOTPAMMHOIO 00eceYeHmsl.

1. Onepammonnas cucrema « Windows», gorosop 0376100002715000045-0018439-01 ot
19.06.2015.

Jis ocymiecTBieHUsT y4eOHOTO TIpoIiecca HCIONB3yeTCss CBOOOIHO pacIpOCTpaHsIEMOe
(GecrmaTHOE HE TpelyroIee JIMIIEH3UPOBAHUS ) MPOrPaMMHOE 0OECTICUCHHE:

1. ITporpamma 1151 Bocipou3BeieHus ayauo 1 Buaeo ¢ainos «VLC Media Playery;

2. IIporpamma Jj1st BOCIIpOHM3BeIeHHs ayAno U Buaeo daiinoB «K-Lite Codecy;



3. O¢wucHsrii maketr «WPS Officey;
4. IIporpamma juist paboThI ¢ apXUBaMu «7Zip»;
5. IMporpamma ayist pabotel ¢ mokymentamu popmara PDF «Adobe Readery.

10.2. IlepevyeHb He0OX0AMMBIX HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

Kaxxapiii oOydaromuiicss B TeUeHUE BCEro nepuoja oO0yueHHs oOecreueH WHIWBUIYalb-
HBIM HEOTPAaHUYCHHBIM JTOCTYTIOM K JIEKTPOHHO-OMOIMOTEYHBIM CHCTEMAM:

1. DnekrponHas
(http://www.studentlibrary.ru/)

oubIroTeYHas

cucrema

((KOHCYJ'IBT&HT CTYACHTa»

2. DnextponHas 6nbmmoreunas cucrema «IPRbooksy» (http://www.iprbookshop.ru/)
3. Dnekrponnas oudanoreunas cuctema «ZNANIUM.COM» (http://www.znanium.com).
Jns oOyuarommxcst obecriedeH AocTyn (YIaJeHHBIH J0CTYI) K CIEAYIOIMM COBPEMEH-
HBIM MPO(ECCHOHATBHBIM 0a3aM JaHHBIX, HH)OPMALMOHHBIM CIPABOYHBIM M TTOMCKOBBIM CH-

CTCMaM:

1. Koncyneranrt [Inroc — cripaBounas npaBosasi cuctema (http://consultant.ru).
2. Hayunas snextponHas 6ubnmoreka (HOB) (http://www.elibrary.ru).

3. Dnekrponnas bubnuoreka Jucceprauuii (https://dvs.rsl.ru)

4. KubepJlenunka (http://cyberleninka.ru).

5. HanmonanwHast anekrponHas oudmuoreka (http:/H36.pd).

11. Onucanne MaTepuajibHO-TeXHUYECKOH 0a3bl HEOOXOAMMOM JJIs1 OCYHIeCTBJICHUS
00pa3oBaTeILHOIO NMpolecca Mo JMCUUILIHHE (MOTYJII0)

HaunuMmeHnoBanug cnenuajabHBIX
MOMeEIeHN I U TOMeIleHui

OcHaIlleHHOCTh
CIeHAJLHBIX

IlepeyeHb JMLIEH3MOHHOTO
NMPOTrPAMMHOI0 o0ecreYeHusl.

Kpectpsuckas, . 2, ayn. 4-129.

JJIS1 CAMOCTOSITEJIbHOM PadoThl MOMeIeHU U PexBu3UTHI

noMeneHuii 11 MOATBEPKAAI0LIEr0

CaMOCTOSTEIbHOMI AOKYMEHTAa

padoThI
CrnenuajbHble NOMeIeHUsI

VYuebuble  ayauropuu s | [lepeHocHoe — MynbruMme- | 1. OmepanuoHHass —cucTeMa
MIPOBEICHUS 3aHIATHI | TuiiHOe  oOopynoBanwme, | « Windowsy, JIOTOBOP
JIEKIIMOHHOT'O THUIIA: nocka, mebens musa aynu- | 0376100002715000045-
385000, Poccwuiickas | Topuii, kom-mbtoTeprbiit | 0018439-01 ot 19.06.2015.
denepanus, PecriyOnuka | kmacc na 15 nocaooumvix
Anpiresi, r. Maiikor,  yi. | Mecm, OCHAIIeHHBIH KOM- | CBOOOTHO pacrpocTpaHsIeMoe
Kpectpsiackas, II. 2, | merotepamu  Pentium ¢ | (GecrmatHoe He TpeOyroiiee
TIEKIIMOHHBIHN 3aJ1. BbIX0/10M B MIHTEpHET JTUICH3UPOBAHUS) TPOTPaAMM-
Aynuropus JUIS 3aHATUN HOe obecrieueHue:
CEMHUHAPCKOT0 TUTIA, TPYMITOBHIX 1. IIporpamMmma ans BOCTpOU3-
u WHIMBHTy ATbHBIX BEJICHUS ayano W BHJEO (aki-
KOHCYJIbTaIuH, TEKYILIETo noB «VLC Media Player»;
KOHTPOJIA M IPOMEXYTOYHOU 2. IlporpamMma 11t BOCHPOM3-
aTTecTaluu: BEJICHUS ayauo W Buueo ¢aii-
385000, Poccuiickas noB «K-Lite Codecy;
denepanus, Pecrybnuka 3. Oducnprii maker «WPS
Anpiress, r. Maiikor,  yiL. Officen;

4. Tlporpamma myis pabOTHI C
apxuBamu «7Zipy;

5. lIporpamma asnst paboThl ©
nokymentamu Qopmara PDF



http://www.iprbookshop.ru/81038.html

|

«Adobe Readery.

I[MomenieHns Al CAMOCTOSITEIbHOI padoThI
VYuebnubie  aymuropuu 1 | [lepenocHoe  mynbTtuMme- | 1. OmeparoHHass — cucreMa
CaMOCTOSITEIIBHON PabOTHI: nuiiHoe  obopynmoBanme, | « Windowsy, JIOTOBOD
YuranpHbIH 3ai: 385000, | nocka, mebens mist aynu- | 0376100002715000045-
Poccuiickas ®denepanus, | Topuid,  kommbioTepHbI | 0018439-01 ot 19.06.2015.
Pecny6nuka Anpires, I. | Knacc Ha 15 nocadoumnwvix

Maiikomn, yna. IlepBomaiickas, 1.
191, 3 srax.

Mecm, OCHAICHHBIA KOM-
nploTepamu  Pentium ¢
BbIX010M B MIHTEpHET

CB0oOOIHO pacmpocTpaHsiemMoe
(becrmatHoe He TpeOyroree
JUIEH3UPOBAHUA) MPOrpPaMM-
HO€E oOecreueHue:

1. IlporpamMmma mjis BOCHpOU3-
BEJICHUS ayluo W BHIEO (aii-
noB «VLC Media Player»;

2. IlporpamMma ass BOCIpOM3-
BEJICHUS ayauo U Bujeo ¢aii-
noB «K-Lite Codecy;
3. OdwucHbi maKeT
Officey;

4. Tlporpamma mjisi pabOTHI C
apxuBamu «7Zip»;

5. Tlporpamma st paboThl C
nokymentamu ¢opmara PDF
«Adobe Readery.

«WPS




12. lonoiHeHHsI ¥ U3MEHEeHUsI B padoyeii mporpamme
3a / yueOHbIil 1o

B paGouyto nporpammy

(HaMMEeHOBaHUE AUCITUTLTHHBI)

AJId HAITpaBJICHUS (CHCI_II/IaJIBHOCTI/I)

(HOMep HarpaBieHus (CIEIUATFHOCTH)

BHOCATCA CICAYOIINE JOIMMOJIHCHUA 1 U3MCHCHHUA:

]_IOHOJ'IHGHI/IH U U3MCHCHUA BHCC

(momxnocTh, ®.N.0., moanuce)

Pabouas nporpamMma nepecMoTpeHa U 0100peHa Ha 3aceianuu Kadeapbl

(HanmeHoBaHUe Kadeapol)

« » 20 1.

3aBemyronuii kageapoit

(moamuck) (®.1.0.)



