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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

Lens AOMCUMNAMHBI: CHPOPMUPOBATL 3HAHMS 06 OCHOBHbLIX 3aKOHOMEPHOCTSX MpPOTeKaHus
MeTabosINYeCcKMX MPOLECCOoB, ONMPenensiolmx COCTOSHME 300POBbs M adanTauuy 4YesioBeka Ha
MOJIEKYJISPHOM, KJIETOYHOM W OPraHHOM YpPOBHE LIeJIOCTHOrO OpraHM3Ma U yMeHue MNpUMeHSTb
NoJlyYeHHbIe 3HaHUSA NPU PELLIEHVN KIVHUYECKX 3aaav.

3apauv AUCLMUMNJINHDLI:

- N3y4eHne n np|/|o6peTeH|/|e 3HaHUN O XUMUYECKOWN npumpoae BelecTB, BXOoAALWNX B COCTaB XUBbIX
OopraHnM3mMoB, X npespaweHnax, CBA3N 3TUX npeBpaLu,eHw?l C 0edATeNbHOCTbIO OPraHoB " TKaHen,
perynaunmn MeTabonmyeckmnx npoueccoB 1 nocnegCcTBnAxX NX HapyLweHnA;

- @dopMMpoOBaHME YMEHUI Monb30BaThbCsA JlabopaTopHbiM 060pPYyAOBAHMEM U peakTUBaMU C
cobnogeHneM npaBua TEXHUKN 6€30MacHOCTU, aHaIM3MPOBATh MOJTyYEHHbIE JaHHbIe pe3ybTaToB
BMOXUMUNYECKNX UCCNEeOBAHNA U UCMOJIb30BaTh MOJIy4YEHHbIEe 3HaHUA AN 06bACHEHUS XapaKTepa
BO3HUKAIOLLINX B OPraHNU3Me YesloBeKa N3MEHEHUN U ANarHoCcTuKM 3abosieBaHuns;

- (hopMMpOBaHME HaABbLIKOB aHanUTM4eckonm paboTbl C WHGPopMauunen (y4ebHon, Hay4HOR,
HOPMaTUBHO-CMPaBOYHOW NUTepaTypon W  APYrUMUM  UCTOYHMUKaMK), C MUHGOPMaLNOHHBIMU
TEXHONOrNAMUN, ONArHOCTUYECKMMN METOOAMMN NCCIeA0BaHNAMMN.
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

OuncunnnnHa «bnoxmmmnsa» BxoamT B nepedeHb 6azoson YacTtm OMOI NoAroToBKKU CneumaancTos no
cneymanbHocTn 31.05.01 JleyebHoe aeno (C aleMeHTaMn aHrIMACKOro A3blKa).

OCHOBHble 3HaHU$, HeobxoguMble AN M3YYEHUA AUCUUNAUHBI «BUoxuMnsax», GopMUPYTCS Mpu
N3y4YeHNUN MaTeMATUYECKUX N eCTECTBEHHO-HayYHbIX AUCUMMIMH ((U3nkKa, MaTeMaTuKa, XUMUS,
6rnonoruvs, aHaTomMus, FTMCTONIOrNA, SMOPMONOrns, LMTONIONNSA, HOpMasibHas U3noorns).

AvcumnnnHa «BuoxmMnsi» ABASETCS NpealecTBYOWEN A1 U3yHeHNs ANCUMMINH:
NaToOMU3NONIOrUsl, KIIMHUYECKas NaTOMU3NONOrNS; (hapMaKoIorns; MUKPObMonorns, BUPYCoorns;
UMMYHOJI0rsi; NPOodeCcCcCnoHasnbHble AUCLUMNIIVHBI.
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3. MNepeyeHb NaHUpPyeMbIX pe3ysibTaTOB 00y4YeHus No AuCUUNINHE
(MOAYyN0), COOTHECEHHbIX C NIAHUPYEMbIMU pe3ysibTaTaMU OCBOEHMA
obpasoBaTesibHOW NPOrpaMmMmbl.

Mpouecc n3y4yeHnsa gNCLUUMINHBI HanpaBiieH Ha opMUpOoOBaHue cnenyowen(nx) komnetTeHunn(in):

OlnK-4.1 [eMoHCTpupyeT npuMeHeHne MeauLNHCKNX TEXHOIOMUIA,
MeAVLMNHCKUX U3AeNni, Npu peleHnn NpotecCnoHasbHbIX
3ajaM

OlnK-4.2 [OeMOoHCTpupyeT YMeHne NpuMeHsaTb guarHoctunyeckme
WHCTPYMeHTasbHble MeToAbl 06cnefoBaHUs C Lenblo
yCTaHOBJIEHNSA AMarHo3a

5/92



4. Obbem gucuunnuHel (Moayna) n Buabl yauedbHon padorbl. Obian
TPYAOEMKOCTb AUCLUNJINHDI

06bem ancumnavHbl 1 BUObl yiebHom paboThl Mo o4HOW opMe oby4eHus.

DOopMbl KOHTpPONA Bupgbl 3aHATUN Utoro
(konmyecTBo) Yyacos
3K 3a Jlex Jla6 cPn KPAT | KoHTpO cpP
Jib
Kypc 2 Cem. 4 1 16 32 0.25 23.75 72
Kypc 3 Cem. 5 1 17 34 0.35 26.65 66 144
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5. CTpyKTypa 1 copep>xaHue y4eOHOM U BOoCNUTaTe/IbHOW AeATeJIbLHOCTU NpPU peasiu3auum AUCUUNJINHLI

5.1. CTpyKTypa OAUCUUNANHBI A8 0O4HON hopMbl 0ByYeHUs.

CemMm Paspen pucumniavHbl Hepen Bupabl yuebHoOM paboThl, BKJlOYaA caMoOCToATesIbHYI0 paboTy u dopMbl TeKyLLero/npome
A ceme TPyAoeMKOCTb (B 4acax) )XYTOYHOM KOHTpPONA
cTpa JNlek Jla6 npe cPn KPAT |KoHTpoO CcP C3 ycrneBaeMoCTH TeKyLlero
nb (no HepensamMm cemecTpa),
NPOMEe>XyTO4HOMN
aTTectauum (no
ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12
3 Section 1. Introduction in biochemistry. The role of 1-2 2 2 1 Becepa, rpynnosoe
biochemistry in the theoretical training of a doctor. MeponpusaTue. Onpoc,
The structure of proteins. TecTupoBaHue,
KOJIJIOKBUYM.
3 Section 2. Enzymology and biological oxidation. 3-6 4 10 6 Onpoc, TecTupoBaHue,
KOJIJIOKBUYM.
3 Section 3. Biochemistry of carbohydrates. 7-10 4 8 6 Onpoc, TecTnpoBaHue,
KOJIJIOKBUYM.
3 Section 4. Biochemistry of lipids. 11-14 4 8 6 Onpoc, TecTupoBaHue,
KOJIJIOKBUYM.
3 Section 5. Biochemistry of nutrition. 15-16 2 4 4.75 Onpoc, TecTupoBaHue,
KOJIJIOKBUYM.
3 [MpomexxyTo4yHas aTTecTaums no pacn 0.25 3a4eT B YCTHOM nan
ncaHuio TecToBON dopme.
4 Section 6. Biochemistry of proteins and amino acids. 1-4 4 8 14 Onpoc, TecTupoBaHue,
KOJIJIOKBUYM.
4 Section 7. Biochemistry of nucleoproteins and nucleic 5-8 4 8 16 Onpoc, TecTupoBaHue,
acids. KOJIJTOKBUYM.
4 Section 8. Biochemistry of hormones. 9-12 4 8 16 Onpoc, TecTnpoBaHue,
KOJIJIOKBUYM.
4 Section 9. Biochemistry of tissues and physiological 13-17 5 10 20 Onpoc, TecTpoBaHue,
functions. KOJIJIOKBUYM.
4 MpomMexxyTo4YyHasa aTTecTayums rno pacn 0.35 26.65 DK3aMeH B YCTHOMW nnun
MCaHNIO TeCcToBOW hopme.
UTOro: 33 66 0.25 0.35 26.65 | 89.75
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5.4. Copep>XaHue pa3gesnoB gucuMniauHbl (Mooyna) «<buoxumusa», obpasoBaTesibHble TEXHOJIOTUM

JIEKLIMOHHBIN KypC

CemMm HaumeHoBaHue TeMbl TpynoeMkocTb (4achl) Copep>xaHue dopmMUupyeMble Pe3ynbTaTbl OCBOEHMUSA OG6pasoBaTesibHble
AUCLUNJINHDI [0]::]e) 390 0390 KOMNeTeHuuu (3HaTb, YMeTb, BJlafeThb) TEeXHONI0rMu
1 2 3 4 5 6 7 8 9
4 Section 1. Introduction in Introduction to OlNK-4.1; OMNK-4.2; 3HaTb: NpaBuia paboTbl 1 Cnanpg-nekums

biochemistry. The role of
biochemistry in the
theoretical training of a
doctor. The structure of
proteins.

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

TexHukn 6esonacHocTn B
hU3NYECKNX, XUMUYECKUX U
bronormnyeckmx
nabopatopusx, ¢
peakTuBamu, npnbopamu,
YKUBOTHbLIMUW; XMMUNKO-
61010rnyecKyto CyLHoOCTb
NPOLLECCOB, MPONCXOAALLNX
B )KMBOM OpraHusme Ha
MONEKYIAPHOM,
KJIeTOYHOM, TKAHEBOM W
OpraHHOM ypPOBHSX;
Knaccngunkaumo n pusmnko-
XMMUYECKMEe CBONCTBA
NPOTENHOr eHHbIX
aMMHOKMNCIOT;
knaccugurkauuio 6enkos:
NPOCTbIE U CJIOXKHbIE,
rnobynspHole n
hunbpunnnapHele,
MOHOMEpPHbIE "
0JINFOMepHbIe; PU3NKO-
XMMUYECKMEe CBONCTBA
6enkoB: pacTBOPUMOCTb,
WOHM3auns, rmapataums,
oCaXKeHune; ypoBHU
CTPYKTYPHOM OpraHmn3aumm
6enKoB: NepBUYHYIO,
BTOPUYHYIO,
HaZABTOPUYHYIO, TPETUYHYIO
N YeTBEPTUYHYIO
CTPYKTYPbl, LOMEHbI,
cyba0oMeHbl,
HaAMOJIeKyNspHble
CTPYKTYpbI; CBA3M,
noaaep>xmeatoLime
CTPYKTYpbI 6enka:
ANCYynbULHbIE, NOHHbIE,
BOJOPOAHbIE,
rnapocobHble;
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

Myoglobin. Chromoproteins.

B3aMMOCBSI3b CTPYKTYpPbI U1
PYyHKUUW; OeHaTypaunto v
peHaTypaumio; yHKLUM
6e5KoB: CTPYKTYpPHY!O,
KaTanTU4eckylo,
TPaHCMOPTHYIO,
peuenTopHYyto,
perynsiTOpHYo, 3alLNTHYIO,
COKpaTUTEesIbHYI0; CBONCTBA
NPOCTbIX 6ENKOB; FMCTOHbI,
anbbyMUHbI; CTPYKTYpPHblE
6enkn: Ty6ynuHebl,
KepaTUuHbl, KONareH,
3N1aCTVH; MUOTIOBUH 1
reMorsiobuH.
KoHopMaLumoHHbIe
N3MEHEHNS "
KoornepaTusHble
B3auMoOencTeums
cybbenmnHuy remornobuHa.
yMeTb: M0JIb30BaThbCA
y4ebHOon, Hay4YHON, Hay4YHO-
nMonysiipHON nuTepaTypon,
ceTbto VIHTepHeT ans
npodeccnoHanbHom
neATeNnbLHOCTH;
Nnonb30BaTbCA
nabopaTopHbIM
obopypnoBaHnem
(PU3NYECKUM, XUMUNYECKUM
n Bnonornyecknm);
UHTeprnpeTnpoBaTb
pe3yfnbTaTbl Hanbonee
pacnpocTpaHeHHbIX
MeTon0B flabopaTopHO ”
(YHKLMOHANbHOWN
ONarHoCTUKW,
TepMoMeTpuUn ANns
BbISIBJIEHNS

NaToJIOr N4eCKUX
NMpoLLeccoB B OpraHax u
cucTemax Yyesoseka.
BnageTb: 6a30BbIMU
TEXHO0rnsiMun
npeobpasoBaHus
MHGOpMaLInKM: TEKCTOBbIE,
Tabnun4yHble pefakTopsbl;
TEeXHNKOW paboTbl B ceTn
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopMupyeMblie
KOMNeTeHUuUun

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

WNHTepHeT ons
npodeccnoHanbHom
[eATeNbHOCTU; NnpuemMamMm
paboTbl C MeAVKO-
TeXHUYeCKoNn annapaTypon;
MeaNKO-aHaTOMUYECKUM
MOHATUAHBLIM annapaToMm;
MeTo4aMMn OLEHKN
HOPMaTMBHbIX BO3PACTHbIX
BroxrnmMmyecknx
rnokasaTesien; HaBblKaMu
MoCTaHOBKMN
npenBapuTesibHOro
OnarHo3a Ha OCHOBaHUK
pe3ynbTaToB
nabopaTtopHoro un
WHCTPYMEHTasIbHOro
obcnenoBaHus.

Section 2. Enzymology and
biological oxidation.

4

Enzymes, definition.
Classification and
nomenclature of enzymes.
Common and distinct
features in enzymes and
nonenzymic 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 reactions.
Dependence of reaction
rate on pH of medium.
Dependence of enzymic
reaction rate on
temperature. Estimation of
enzymic activity: methods
and units. Units of enzyme
activity. Regulation of
enzyme activity. Multiple
molecular forms of
enzymes. Multienzyme
systems. Immobilized
enzymes. Practical utility of
enzymes. Introduction to
metabolism. Energy
metabolism. Citric acid

OlK-4.1; OMNK-4.2;

3HaTb: NpaBuaa paboTsl 1
TexHukn 6esonacHoCcTn B
hU3NYECKNX, XUMUYECKUX U
bronormnyeckmnx
nabopatopusx, c
peakTusamu, npnbopamu,
>KWBOTHbLIMUW; XUMUKO-
61010rM4ecKyto CyLLHOCTb
npoL.eccoB, MPOMCXOAALLNX
B )XMBOM OpraHusMe Ha
MOJIEKYJIAPHOM,
KJIeTOYHOM, TKaHEBOM "
OpraHHOM YpPOBHSX;
CTpOeHUe, Klaccndukaumo
PYHKUNN (HEPMEHTOB;
MexXxaHW3Mbl KaTannsa;
3aBUCMMOCTb aKTUBHOCTU
depmMeHTOB 0T
TemnepaTypbl 1 pH cpenbl;
eNHVLbI aKTUBHOCTM
(epmMeHTOB;
cneunnYHOCTb AEACTBUSA
PMEPMEHTOB; KUHETUKY
hepMeHTaTUBHbIX peakuunii;
MeTanNohepMeHTbI 1
(hepMeHTbl akTUBUPYEMbIE
MeTaslaMu; KohaKTopbl 1
KopepMeHThI;
HHrnbnpoBaHune
aKTMBHOCTU (hepMeHTOB:

Cnanpg-nekums
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
cycle (Krebs cycle). Tissue obpaTumoe, HeobpaTumoe,
respiration. Oxidative KOHKYpeHTHoe,
phosphorylation. Regulation HEKOHKYPEHTHOE;

of oxidative
phosphorylation.

perynaunto cCkopocTten
CUHTe3a un pacnaga
hepMeHTOB; UHAYKLNIO 1
pernpeccuio CMHTe3a
HepMeHTOB;
KOMMNapTMeHTauuio
(hepMeHTOB;
aN11I0CTEPUYECKYIO
perynsuunio;
nHrnbmposaHwue no
npuHUmnny obpaTHOM CBA3M;
KOBaNeHTHYIo
MoanpuKaumno pepmMeHTOoB:
OrpaHMY€eHHbIN NPoTEeon3
npogpepMeHTOB,
dochopunnposaHme n
nedgochopuinposaHue;
Knaccugurkaumio n
HOMEHKNaTypy epMeHTOB;
n3o0epMeHThbl;
opraHocneuunduyeckue
depmMeHTbl;
3H3UMOANArHOCTUKY U
3H3uMOTepanuio; 6enkoBble
NHrMbMTOPbLI (hEPMEHTOB;
NHrMbnTOpPLI (hEPMEHTOB
KaK JleKapCTBEHHbIe
npenapaThbl;
HacneaCTBEHHbIE
3H3uMonaTuun; obmMeH ¢
OKpY>KaloLLen cpenon;
nepeBaprBaHMNe OCHOBHbIX
NULLEBbIX BELLECTB (KUPOB,
6enkoB n yrnesonos);
MeTabonmsm:
aHabonunyeckue,
kaTabonunyeckue n
ampunbonmyeckme peakumu;
cneumdunyeckme n obwme
nyTv KkaTabonusma;
OKNC/INTENbHOE
nekapbokcmnnposaHue
NUPOBUHOTPaLHOWN
KNCNOTbI: CTPOEHMNE
nupyBsaTaerngporeHasHoro
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

Ko-MnneKkca (chepMeHTbl 1
KO(hepMeHTbI); LMK
JIMMOHHOM KNCNOThbI (LMKN
Kpebca):
nocsiefoBaTebHOCTb
peakuuin N xapakTepucTuKa
depMeHTOB; peakuums
cybcTpaTHOro
dochopnnnpoBaHuns B
LUMKNE INMOHHOWN KUCNOTHI,
MaKpo3pruyeckme
coeauHeHN;
3HepreTnYeckyto un
NAacTN4ecKy QyHKLNN
umkna Kpebca; perynsuuio
AKTUBHOCTM
nupyBaTAernaporeHasHoro
KOMMaeKca 1 unkna
JIMMOHHOWN KNC/OThI;
Knaccndukaumio
oKcMaopeaykKTas:
oKCmAasbl, AernaporeHassbl,
nepokcmaasbl, OKUreHassbl;
MUTOXOHAPWaNbHbIE U
MUKpPOCOMaJsibHble
MOHOOKCUIreHasbl:
CTpOEeHMne n
bronormnyeckyto pob;
opraHmsaumio
OblXaTeNbHOM Lenu
MUTOXOHOPUIA:
MYyJIbTU(PEPMEHTHbIE
KOMMeKCbl, MEPEHOCHMKMN
3/1€KTPOHOB;
XEMNOCMOTUYECKYIO
Teopwuio; obpa3oBaHue n
ncnonb3oBaHme
3N1EeKTPOXNMUNYECKOTrO
noTeHuwana (JOH+);
MPOTOHHYIO AT®-a3y un
TPaHCMNOPTHbIE CUCTEMbI
MUTOXOHOPUNA;
OKNCMTenbHoe
dochopunmpoBaHume,
KoappuumeHT P/O;
OblXaTeNbHbI KOHTPOJIb;
NHrMBMTOpPbLI AbIXaTeNbHOMN
uenu n pasobwmTenm ¢
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0 390 03®0

Copep>xaHue

dopMupyeMblie
KOMNeTeHUuUun

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3 4 5

6

7

8

9

OKUC/INTEJIbHbIM
dochopunmpoBaHmnemM;
3HepreTnyecknin obmeH un
TEennonpoayKLNio;
BHEMUTOXOHApPUAIbHOE
OKUC/IeHNEe; aKTUBHbIe
(opMbl Kncnopoga:
obpa3oBaHune, ToKCMYecKoe
OencTBne; nepekncHoe
oKucsieHne MmeMbpaHHbIX
JNNNA0B; MEXaHU3Mbl
3alMThl OT TOKCMYECKOro
0EeNCTBNSA KUCIOPOAa;
NPOOKCUAAHTLI U
AHTUOKCUAAHTbI;
6akTepnumnaHoe AencTBmne
daroynTUpyoWwmx
NeiKoUNTOB. YyMeTb:
nosb30BaTbCA y4ebHon,
Hay4HOW, Hay4Ho-
nonynsipHON NnTepaTypon,
ceTbto HTepHeT ans
npodeccnoHanbHoOM
neATenbHOCT!;
Nnosb30BaTbCS
nabopaTopHbIM
obopypnoBaHnem
(bU3NYECKUM, XUMUYECKUM
1 buosnornyecknm);
WHTepnpeTMpoBaThb
pe3ynbTaTbl Hanbonee
pacnpocTpaHeHHbIX
meTonoB NabopaTopHOM n
(OYHKLMOHaNbHOWN
ONarHoCTuKu,
TepMomeTpun ANns
BbISIBJIEHNS

NaToJIOr N4eCcKux
NpoLLeccoB B opraHax u
cucTeMax Yyesnoseka.
BnageTb: 6a30BbiMU
TexHoornsaMm
npeobpa3soBaHus
MH(OPMaLVN: TEKCTOBbIEe,
TabnnyHble pefakTopsbl;
TexXHNKoW paboTbl B ceTn
WHTepHeT ons
npodeccnoHanbHOM
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

0eATenbHOCTW; npuemMmamm
paboTbl C MegnKo-
TeXHNYeCcKon annapaTypon;
MeOVKO-aHAaTOMNYECKUM
MOHATUAHBLIM annapaToMm;
MeToLaMUN OLEHKMN
HOPMaTUBHbIX BO3PACTHbIX
broxnmmyeckmnx
nokasaTenein; HaBblkaMu
MOCTaHOBKM
npenBapuTesibHOro
AnarHo3a Ha OCHOBaHMK
pe3ynbTaToB
nabopaTopHoOro n
WHCTPYMEHTasIbHOro
obcnegoBaHus.

Section 3. Biochemistry of
carbohydrates.

4

Carbohydrates: definition,
classification, functions.
Glycolysis. Various
monosaccharides 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 phosphate
pathway. Glucose
catabolism in the pathway

of glucuronic acid synthesis.

Gluconeogenesis. Cori
cycle. Glycogen
metabolism. Glycogen
synthesis (glycogenesis).
Glycogen cleavage
(glycogenolysis). Regulation
of the glycogen
metabolism. Pathology of
carbohydrate metabolism.

OlnK-4.1; OMNK-4.2;

3HaTb: NpaBnaa paboTsl 1
TexHukn 6esonacHocTn B
hU3NYECKNX, XUMUYECKUX U
bronormnyeckmx
nabopatopusx, ¢
peakTusamu, npunbopamu,
YKUBOTHbLIMUW; XMMUNKO-
61010rnYecKyto CyLHOCTb
npoLEeccoB, MPONCXOAALLNX
B )KMBOM OpraHu3Me Ha
MONEKYIAPHOM,
KNeTO4YHOM, TKaHEBOM "
OpraHHOM YPOBHSX;
CTPOEHME OCHOBHbIX MOHO-,
ONNro- 1 NoANCaxapuaos;
obwune nyTn obMeHa
rI0OKO3bl B KJleTKe; CMHTE3
W pacnaj riankoreHa;
MeXaHW3M BeTBJIEHUS
r/INKOreHa; KOBaNeHTHYIO
Moauncunkaumnsa n
aN110CTEPUYECKYIO
perynsunio
ranMKoreHdgocgopunassl n
rIMKOreHCUHTa3bl;
MeXaHW3M CMHXPOHM3aumnmn
MbILLEYHOIr 0 COKPaLLEHNS n
rIMKOreHoNn3a;
rINKOre€HO3bl; FNKOIN3:
nocnenoBaTeNbHOCTb
peakuun;
FINKOJINTNYECKYIO

Cnanpg-nekums
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopMupyeMblie
KOMNeTeHUuUun

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

oKCMAopenyKLumio;
cybcTpaTHoe
dochopunnpoBaHme;
KJIlOYEBbIE peakumun
rIOKOHeoreHesa;
annocTepmn4eckyo
perynsunio epmMeHToB
rAnKoan3a u
rIOKOHeoreHesa; poJib
hpyKTO30-2,6-6MchoctaTa;
peakuum
neHTo3ogochaTHOro NyTn
npespaLLeHnNs rOKO3bI;
obpasoBaHue
BOCCTaHOBUTEJIbHbIX
3KBMBANIEHTOB N pnbO3bI;
YeJIHOYHbIE MEeXaHU3MbI
nepeHoca
BOCCT@HOBUTEJIbHbIX
9KBMBAJIEHTOB U3 LIUTO30/14
B MaTPUKC MUTOXOHAPUIA;
MeTabon13M PYKTO3bl 1
ranakTo3bl; peryasaumio
YPOBHS [J1I0KO3bl B KPOBU;
WNCTOYHUKW FOKO3bl KPOBU;
uukn Kopu v riooKoso-
aNaHWHOBbLIN LUKJT;
NMoYeyHbIn nopor Ans
rII0KO3bl, FJIIOKO3YpUIio;
TONEPaHTHOCTb K r/oKo3e.
yMeTb: N0JIb30BaThCS
y4ebHOoI, Hay4YHOM, Hay4HO-
nonynsipHON NnTepaTypon,
ceTblo VIHTepHeT AN
npodeccnoHanbHoM
neATenbHOCT!;
Nnonb30BaTbCS
nabopaTopHbIM
obopypnoBaHnem
(bU3NYECKUM, XUMUYECKUM
1 buosnornyecknm);
WHTepnpeTMpoBaThb
pesynbTaTbl Hanbonee
pacnpoCcTpaHeHHbIX
meTonoB nabopaTopHOM n
(YHKLMOHaNbHOWN
ONarHoCTuKu,
TepMmomeTpun ANns
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

BbISIBNEHUS
NMaToNOr N4EeCKNX
NMpoL,EeccoB B OpraHax u
cucTeMax yesioBeka.
BnafeTb: 6a3oBbIMU
TEXHOJIOrnAMmn
npeobpasoBaHus
MH(OPMaLUN: TEKCTOBbIE,
Tabnn4yHble penakTopbl;
TexXHNKOW paboTbl B ceTn
WHTepHeT ons
npogeccnoHanbHom
0eaTenbHOCTW; npuemMmamm
paboTbl C MegnKo-
TeXHNYeCcKon annapaTypon;
MeOVKO-aHAaTOMUNYECKUM
MOHATMAHBLIM annapaToMm;
MeToLaMMn OLEHKN
HOPMaTUBHbIX BO3PACTHbIX
broxnmmyeckmnx
nokasaTenen; HaBblKamMu
MOCTaHOBKM
npenBapuTesibHOro
OuarHo3a Ha OCHOBaHUK
pesynbTaToB
nabopaTopHoOro n
WHCTPYMEHTasIbHOro
obcnegoBaHus.

Section 4. Biochemistry of
lipids.

4

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
fatty acids. Biosynthesis of
triglycerides. Phospholipid
biosynthesis. Biosynthesis
of ketone bodies.
Biosynthesis of cholesterol.
Regulation of lipid
metabolism in the
organism. Pathology of lipid

OlnK-4.1; OMNK-4.2;

3HaTb: NpaBnaa paboTsl 1
TexHukn 6esonacHocTn B
hU3NYECKNX, XUMUYECKUX U
bronormnyeckmx
nabopatopusx, ¢
peakTusamu, npunbopamu,
YKUBOTHbLIMUW; XMMUNKO-
61010rnyecKyto CyLHOCTb
npoLEeccoB, MPONCXOAALLNX
B )KMBOM OpraHu3Me Ha
MONEKYIAPHOM,
KJIeTOYHOM, TKaHEBOM W
OpraHHOM ypPOBHSX;
CTpOeHMne, Knaccnhnkauuio
(hYHKLAN NMNNA0B:
TPUaLMArINLLEPOJIOB,
ranuepodochonnmnuaos,
CPUHIrONNMNNLOB,
CcTEeponaoB; 06MeH XXUNPHbIX
KWCNOT; aKTUBauunio n

Cnanpg-nekums
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

metabolism.

TPaHCMOPT XXUPHbIX KNCNOT
B MUTOXOHAPUN; POJib
KapHUTWHA; OKUCNeHne
HaCbILWEHHbIX U
HEHACbILWEHHbIX XNPHbIX
KUCOT C YETHbIM YUCSIOM
aTOMOB Yrsiepofa; CUHTE3 1
NCMOJIb30BaHNE KETOHOBbIX
Ten; rmnepkeToHeMuto,
KEeTOHYpUIO, aumpos npuv
caxapHoM gnabeTe n
ronofaHmu;
bunonornyeckyto posb ,
MepoKCUCOMasibHOro
OKUNCIEHNSA XUPHbIX
KucnoT; obpasoBaHue
MasioHNN-KOA;
nanbMUTaTCUHTA3HbIN
KOMMJIEKC: CTPOEHMeE,
rnocsiefoBaTeNbHOCTb
peakunin; NCTOYHUKN
BOCCTAHOBUTEJIbHbIX
3KBUBAJIEHTOB;
MUKPOCOMaJIbHYIO CUCTEMY
YOJIMHEHNS XXUPHbIX
KucnoT; obmeH
NOJINHEHACHILWEHHbIX
KUPHbIX KUCJOT;
obpasoBaHue
3MKO3aHONLOB, NUX
buonornyeckyto posb;
CUMHTE3 1 pacnag
TPMaUMArIMLEpPOIOB 1
ranuepodochonnnuaos:
rnocsiefoBaTeNbHOCTb
peakuunn; pasnnyms
cnHTe3a TAl B neYyeHn u
XKVPOBOW TKaHW;
B3auMonpeBpalieHne
ravuepodochonnnmaoos;
>KNPOBOE MepepoxaeHne
neyeHu; INNOTPONHbIe
aKTopbl; CUHTE3
XoniecTeposia; peakunm
obpa3oBaHMA MeBaJIOHOBOW
KWUCIOThI; perynauunto
akTuBHoCcTU Ml -KoA-
pefyKTa3bl; 9KCKpeLuus
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
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1 2 3 4 5 6 7 8 9

X0NecTeposia; XXenyHole
KNUCNOTbI (NepBrYHbIE U
BTOPUYHbIE);
TPaHCMNOPTHblE
JINNONPOTENHBI: CTPOEHME,
obpasoBaHue, hyHKLNNY;
anobenkun; ponb
JMnonpoTenHANNasbl 1 ne,
NTUH-XONECTEPUH-
aumnTpaHcgepasbl (JIXAT);
MeTabon13M NnasMeHHbIX
JINMONPOTENHOB;
aTepoCKiepos;

Ko puLUneHT
aTeporeHHoCTy;
rOPMOHANbHYO Perynaumto
MNoaun3a n nvnoreHesa.
yMeTb: N0/1b30BaTbCS
y4yebHon, Hay4YHON, Hay4YHO-
nMonysiipHON nuTepaTypon,
ceTblo VIHTepHeT ana
npodeccnoHanbHom
neATeNnbLHOCTH;
noJsib30BaTbCA
nabopaTopHbIM
obopypnoBaHnem
(hn3nyYecknm, XuMnyeckum
n Bnonornyecknm);
UHTeprnpeTnpoBaTb
pe3ynbTaTbl Hanbonee
pacnpocTpaHeHHbIX
meTonoB flabopaTopHON n
(YHKLMOHANbHOWN
ONarHoCTUKW,
TepMoMeTpuUn ANns
BbISIBNEHUSA

NaToJIOr N4eCcKnXx
NMpoLLeccoB B OpraHax u
cucTeMax YyesoBeka.
BnaneTb: 6a30BbIMU
TEXHON0rnsiMun
npeobpa3soBaHuns
MHGOpPMaLInmM: TEKCTOBbIE,
Tabnun4yHble pefakTopsbl;
TEeXHNKOW paboTbl B ceTn
WNHTepHeT ons
npodeccnoHanbHoOM
[eATeNbHOCTW; NnpuemMamm
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1 2 3 4 5 6 7 8 9

paboTbl C MeAVKO-
TeXHUYeCKoNn annapaTypon;
MeaNKo-aHaTOMUNYECKUM
MOHATUAHBLIM annapaToMm;
MeTo4aMMn OLEHKN
HOPMaTMBHbIX BO3PACTHbIX
BroxrnmMmyecknx
rnokasaTesien; HaBblKaMu
MoCTaHOBKMN
npenBapuTesibHOro
OnarHo3a Ha OCHOBaHUK
pe3ynbTaToB
nabopaTtopHoro un
WHCTPYMEHTasIbHOro
obcnenoBaHus.

Section 5. Biochemistry of
nutrition.

Overview of vitamins. Fat-
soluble vitamins. Vitamin A
(retinol). Vitamin D. Vitamin
E (tocopherol). Vitamin K.
Water-soluble vitamins.
Vitamin C (ascorbic acid).
Vitamin B1 (thiamin).
Vitamin B2 (riboflavin).
Vitamin B6 (pyridoxine).
Niacin (nicotinic acid).
Water-soluble vitamins.
Biotin. Pantothenic acid
(pantothenate). Folic acid
(folate). Vitamin B12
(cobalamin). Vitamine like
compounds. Choline.
Inositol. Lipoic acid. Para
aminobenzoic acid.
Bioflavonoids. Antivitamins.
Minerals. Metabolism and
regulation of calcium and
phosphorous metabolism.
Regulation of electrolyte
and water balance. Calcium.
Phosphorus. Regulation of
calcium homeostasis.
Sodium. Potassium. Water
balance. Regulation of
electrolyte and water
balance.

OlK-4.1; OMNK-4.2;

3HaTb: NpaBuaa paboTsl 1
TexHukn 6esonacHoCcTn B
hU3NYECKNX, XUMUYECKUX U
bronormnyeckmnx
nabopatopusx, c
peakTusamu, npnbopamu,
>KWBOTHbLIMUW; XUMUKO-
61010rM4ecKyto CyLLHOCTb
npoL.eccoB, MPOMCXOAALLNX
B )XMBOM OpraHusMe Ha
MOJIEKYJIAPHOM,
KJIeTOYHOM, TKaHEBOM "
OpraHHOM YpPOBHSX;
CTpOeHUe, Klaccndukaumo
n buonornyeckyto posb
BUTaMMWHOB;
BOJOpPaCcTBOPUMbIE
BUTaMMWHbI (TMAMWUH,
pubocnasuH,
HUKOTUHaMuA,
NUPUOOKCUH,
NaHTOTEHOBYIO KUCNIOTY,
kobanamuHsbl, hosineByto
KNCnoTy, BMOTUH), Kak
npeaLwecTBEHHUKN
KOhepMeHTOB; XUMMNYecKoe
cTpoeHune
XKNPOPACTBOPUMBbIX
ButamuHos: A, D, E, K, Fn
nx bronornveckyio posb;
NPOBUTaMUHbI, aKTUBHbIE
dopMbl BUTamMuHOB A 1 D;
rMNOBUTaMUNHO3bI U

Cnanpg-nekums
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
rmnepBuTamMmMHO3bI,
naTosiorn4yeckmne

NMPOSIBJIEHNSA MPU 3TUX
COCTOSIHUSIX. YMETb:
noJsib30BaTbCs y4yebHon,
Hay4HOW, Hay4HO-
nonyssipHON NuTepaTypon,
ceTbto NIHTepHeT ansa
npogeccnoHanbHom
nesTenbHoCTY;
nosb30BaTbCs
nabopaTopHbIM
obopynoBaHueMm
(hn3nYeCKM, XMMUYECKUM
n 6nonornyecknm);
MHTepnpeTnpoBaThb
pe3ynbTaTbl Hanbonee
pacnpocTpaHeHHbIX
MeToA0B nabopaTopHOM n
YHKLMOHANIbHOWN
OWNarHoCTUKN,
TepMoMeTpun ans
BbISIBNEHUSA

NaToNOr N4eCKmNX
NMpoLLeCCOB B OpraHax u
cucTeMax YesoBeka.
BnageTb: 6a3oBbIMU
TEeXHOJIornsmMmn
npeobpasoBaHus
NHpOpMaLnN: TEKCTOBLIE,
TabnnyHble pefakTopsbl;
TexHukonm paboTbl B ceTn
WHTepHeT ansa
npodeccnoHanbHoOM
0eATeNnbHOCTN; NpMeMamMm
paboTbl C MegunKo-
TeXHU4ecKol annapaTypom;
MeLNKO-aHaTOMMNYECKUM
MOHATUAHBLIM annapaToMm;
MeToLaMWN OLLEHKMN
HOPMaTMBHbIX BO3PACTHbIX
broxnmmyeckmnx
rnokasaTesiei; HaBblkaMu
NOCTaHOBKM
npenBapuTesbHOro
AunarHo3a Ha OCHOBaHMK
pe3ysibTaToB
nabopaTopHoOro n
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
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MHCTPYMEHTaIbHOro
obcnenoBaHus.

Section 6. Biochemistry of
proteins and amino acids.

Transamination and
deamination of amino acids.
Digestion of proteins.
Absorption of amino acids
and dipeptides. Amino acid
pool. Transamination of
amino acids. Deamination
of amino acids. Urea cycle.
Decarboxylation of amino
acids. Metabolism of
ammonia. Urea cycle.
Decarboxylation of amino
acids. Metabolism of
phenylalanine and tyrosine.
Transmethylation.
Metabolism of
phenylalanine and tyrosine.
Disorders of tyrosine
(phenylalanine)
metabolism. Disorders of
sulfur-containing amino
acids.

OlNK-4.1; OMK-4.2;

3HaTb: Npasnaa paboTbl 1
TexHukn 6esonacHoCcTn B
hU3NYECKNX, XUMUYECKUNX U
bronormnyeckmnx
nabopatopusx, c
peakTuBamu, npnbopamu,
YKWBOTHbIMUW; XUMWNKO-
bronormnyeckyto CywHoCTb
NnpoLeccoB, MNPONCXOAALLNX
B )XMBOM OpraHusme Ha
MOEKYJIIPHOM,
KJIETO4YHOM, TKAHEBOM W
OpraHHOM YypOBHSX;
TPaHCNOPT aMUHOKUCNOT B
KneTKy; pacnag 6enkos B
TKaHAX C y4acTnem
npoTeacoM N KaTencrHOB;
ne3aMUHMpoBaHme
aMMHOKMNCOT: NpsiMoe
(okncnuTensHoe 1
HEOKNCANTEesNbHOE),
Henpamoe;
TpaHCaMWHUPOBaHWE;
aMUHOTpaHcdepasbl, UX
ncrnosib3oBaHue B
3H3UMOANArHOCTUKE;
obe3BpeXxnBaHne aMMuaka:
BOCCTaHOBUTENIbHOE
aMUHUpOBaHne
2-oKcornyTpaTa v CMHTe3
rnyTamumHa; OPHUTUHOBbIN
LMK CUHTE3a MOYEBUHbI;
TpaHCNopT aMMMaKa;
rI0KO30-a/laHUHOBBIN LKA
N TPaHCMOPT rAyTamMuHa;
runepaMmMoHeMunu;
rayTammHasy noyek,
KOMMeHcaumo aunaosa;
BBELEeHNEe aMUHOKUCSIOT B
obwunn NyTb kKaTabonunsma
N TNIOKOHEOreHes;
nekapbokcunmpoBaHue
aMUHOKMNCAOT; BrnoreHHble
aMuHbl: obpa3oBaHue,
6bronormyeckyto posb 1
WHaKTMBaLMIO; MOJIMAaMUHBI:

Cnanpg-nekuuns
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61oNOrNYeckyto posb;
pacnag ravuuHa u
MeTabonnsm
0AHOYrIepoAHbIX FPynm;

obMeH cepuHa 1 TpeoHWHa.

S-afleHO3UIMETUOHUH,
peakuny MeTUANPOBAHNS;
CYMHTEe3 KpeaTuHa:
610N0rNYECKYI0 POJIb,
KJINHNYECKOoe 3HaYeHune
onpefeneHns B MoYe 1
niasMe KpPoOBM KpeaTuHa v
KpeaTuHuHa.

[J-anaHnHOBbLIE AUNENTUAbI:

KapHO3WH 1 aH3epuH, NX
6ronormyeckyo posb;
obMeH heHnnanaHuHa n
TUPO3UHa;
(heHNNKeTOHYpUIo,
anKanToHypuIo,
anbbuHn3M; obMeH
TpunTodaHa. yMeTb:
noJsib30BaTbCA y4yebHon,
Hay4HOW, Hay4HO-
nonyssipHON NuTepaTypon,
ceTbio NIHTepHeT ans
npogeccnoHanbHom
0eATenbHOCTH;
nosb30BaTbCs
nabopaTopHbIM
obopynoBaHueMm
(hn3nYeCcKnM, XMMNYECKUM
n 6nonornyecknm);
WHTepnpeTnpoBaThb
pe3ynbTaTbl Hanbonee
pacnpocTpaHeHHbIX
MeToA0B NabopaTopHOM n
YHKLMOHANIbHOWN
OWNarHoCTUKN,
TepMomMeTpun ans
BbISIBNEHUSA

NaToNOr N4eCKmNX
NMpoLLeCCOB B OpraHax u
cucTeMax YesoBeka.
BnageTb: 6a3oBbIMU
TEeXHOJIornsmMmn
npeobpasoBaHus
NHpOpMaLnN: TEKCTOBLIE,
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Tabnn4yHble penakTopsl;
TexHukon paboTbl B ceTn
WHTepHeT ansa
npodeccnoHanbHom
0eAaTenbHOCTW; npuemMamm
paboTbl C MegmnKo-
TEeXHNYEeCKOW annapaTypon;
MeOVKO-aHAaTOMNYECKNM
MOHATUAHBLIM annapaToMm;
MeToZaMun OLEHKN
HOPMaTMBHbIX BO3PACTHbIX
bnoxmmmyeckmnx
rnokasaTesiei; HaBblkaMu
MOCTaHOBKM
npenBapuTesbHOro
OnarHo3sa Ha OCHOBaHMMK
pe3ynbTaToB
nabopaTopHoOro n
WHCTPYMEHTasIbHOro
obcnenoBaHus.

Section 7. Biochemistry of
nucleoproteins and nucleic
acids.

Synthesis of nucleotides. De
novo biosynthesis of purine
nucleotides. De novo
biosynthesis of pyrimidine
nucleotides. Salvage
pathways of the purine
nucleotide biosynthesis.
Synthesis of
deoxyribonucleotides.
Catabolism of purine and
pyrimidine nucleotides.
Chemotherapeutic agents
target enzymes in the
nucleotide biosynthesis
pathways. Synthesis of
nucleic acids. Structure and
functions of nucleoproteins.
Structure and functions
DNA. Structure and
functions RNA. Peculiarities
of mRNA structure.
Peculiarities of tRNA
structure. DNA replication.
Drugs that affect
replication. RNA synthesis
(transcription). Processing
of newly synthesized RNA.
DNA mutation. DNA

OlNK-4.1; OMK-4.2;

3HaTb: NpaBnia paboTbl 1
TexHukn 6esonacHoCcTn B
HU3NYECKNX, XUMUYECKUNX U
bronormyeckmnx
nabopatopusx, c
peakTuBamu, npnbopamu,
YKUBOTHbIMUW; XUMWNKO-
bronornyeckyto CywHoCTb
NnpoLLeccoB, MNPONCXOAALLNX
B )XMBOM OpraHusme Ha
MOEKYJIIPHOM,
KJIETOYHOM, TKAHEBOM
OpraHHOM ypOBHSX;
npeLcTaBieHmne o
6broCnHTE3€e NypPUHOBbLIX
HYyKJ1eoTuaos; posib ®PMP;
NPONCX0XAEeHNe aTOMOB
nypuHoBoro Konsua; UM®
Kak npejwectseHHUK AM®
n FM®; perynsaumoo cMHTesa
NMYyPUHOBbLIX HYKJ1EOTUOB;
kaTaboan3m NypuHoOBbLIX
HYKJIEOTULOB; NyTH
pereHepaumm NypPUHOBbIX
HYKJ1e0TUAO0B; HapyLleHus
MeTabonmsma NypuHOB:
nogarpa, cmHapom Jlewa-
HanxaHa; cnHTe3

Cnanpg-nekuuns
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
reparation. MMPUMNANHOBBIX

HYKJ1e0TUOO0B; CUHTE3
0e30KCUpMBOHYKNeoTNAO0B;
Ncnonb3oBaHme
WHIMBMTOPOB CUHTE3A
0e30KcnpnboHykeoTnaoB
B XMMUoTepanuu
OHKOJIOrM4eCKmnX
3aboneBaHuUI; perynaunio
CMHTEe3a NMPUMULNHOB;
KOHEYHbIe NPOaYKThI
pacnaga nMpUMMUANHOB;
HapyweHus metabonmsma
MAPUMNANHOB; MAaTPUYHbIE
bnocrHTE3bI; penankaumio;
CTPOEHWE penIMKaTUBHON
Bunkun; AHK-nonnmepasy,
OHK-nurasy; oparMeHThbI
OkKa3aku; gerpagaumio un
penapauuio AHK;
TPaHCKPUMNLMIO:
NMPOMOTOpPbI, TEPMUHATOPbI;
OHK-3aBucnmyio PHK-
rnonuMmepasy; NpoueccuHr
PHK; manble agepHble PHK,
nx 6ronorn4eckyio posb;
pennankauuio;
reHeTunyeckumnm kopn; T-PHK,
CTpoeHue N PyHKLUN;
pnbocombl; 3Tanbl CUHTE3a
6enka (MHUUMaUMIO,
3JI0Hraumio, TepMUHaALNIO);
MOCTTPaHCAALNOHHYIO
Moaudnkauno; GoNJuNHr;
KOBaJIEHTHbIE
npeobpa3soBaHuns
pabnKasioB aMUHOKNCIOT;
MHrMbMTOPbLI CUHTE3a
HYKJIEMHOBbIX KUCJIOT "
b6enka; perynauuio
MaTPMYHbIX BMOCUHTE30B.
yMeTb: N0JIb30BaTbCA
y4ebHOon, Hay4YHON, Hay4YHO-
nMonysiipHON nuTepaTypon,
ceTblo VIHTepHeT AN
npodeccnoHanbHom
neaTenbHOCTY;
rnosib30BaTbCA
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nabopaTopHbIM
obopypnoBaHnem

(hn3nyYecknM, XuMnyeckum
n Bnonornyecknm);
WHTepnpeTnpoBaThb
pe3ynbTaTbl Hanbonee
pacnpocTpaHeHHbIX
meTonoB nabopaTopHoON n
(YHKLMOHANBHOWN
OVNarHOCTUKN,
TepMomeTpun ans
BbISIBNEHUSA

MaToNOr N4ECKNX
MpoLEeccoB B OpraHax u
cucTeMax yesioBeka.
BnageTb: 6a3oBbIMU
TEeXHOJIornsmMm
npeobpasoBaHuns
nHhopMaLMnN: TEKCTOBLIE,
Tabnun4yHble pefakTopsbl;
TEeXHNKOW paboTbl B ceTn
WNHTepHeT ons
npodeccnoHanbHoOM
[eATeNbHOCTW; NnpuemMamm
paboTbl C MeAVKO-
TeXHUYeCKOoNn annapaTypon;
MeANKO-aHAaTOMNYECKNM
MOHATUAHBLIM annapaToMm;
MeToLaMMn OLEHKN
HOPMaTMBHbIX BO3PACTHbIX
brnoxmmmyeckmnx
rnokasaTesiel; HaBblKamMu
NMOCTaHOBKM
npenBapuTesibHOro
OnarHo3a Ha OCHOBaHUK
pe3ynbTaToB
nabopaTtopHoro un
WHCTPYMEHTasIbHOro
obcnenoBaHus.

Section 8. Biochemistry of
hormones.

Mechanism of hormone
action. Hormone of

hypothalamus and pituitary.

Classification of hormones.
Mechanism of action of
group | hormones.
Mechanism of action of
group Il hormones. Camp -
the second messenger.

OlK-4.1; OMNK-4.2;

3HaThk: NpaBuaa paboTbl 1
TexXHUKN 6e30MnacHoOCTn B
HU3NYECKNX, XUMUYECKUX U
buonornyeckunx
nabopatopusx, c
peakTuBamu, npnbopamu,
KUBOTHBLIMU; XUMUNKO-
61010rM4ecKyto CyLLHOCTb
NpPOLLECCOB, MPOMNCXOAALLNX

Cnanpg-nekums
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Phosphatidyl B )XMBOM OpraHu3me Ha
inositol/calcium system as MOJIEKYJISIPHOM,

second messenger. cGMP
as a messenger.
Hypothalamus hormones.
Pituitary hormones.
Hormonal regulation of
carbohydrates, lipids and
protein metabolism: insulin,
glucagon, catecholamines,
glucocorticoids. Diabetes.
Glucocorticoids. Hormonal
regulation of anabolic
processes, growth and
development. Thyroid
hormones. Growth hormone
(GH). Hormones of gonads.
Androgens. Estrogens.
Progesterone.

KNEeTOYHOM, TKAaHEBOM U
OpraHHOM YpPOBHSX;
rOPMOHaNbHYIO pPerynaumio
KaK MexaHu3Mm
MEXKNETOYHON 1
Me>XopraHHon
KoopAnHauun obmeHa
BELLECTB; KJIeTKU-MULLEHN
N KNeTOYHble peLenTopsl
rOPMOHOB; TOPMOHbI
runoTanamyca: MMbepuHbl n
CTaTWHbI; TOPMOHbI
runogusa; MNOMK kak
npeglwectseHHUK AKTT,
[-nunoTponuHa,
3HOO0P(UNHOB; CTPOEHME
bronornyeckyto ponb
Ba3onpeccuHa u
OKCUTOLMHa;

nopconep kallime ropMoHbl,
CTpOeHMne n buocnHTes;
n3MeHeHne obMeHa
BELLEeCTB Npwu
rmnepTupeose n
rmnoTnpeonse; perynsaumio
HOCHOPHO-KaNbLNEBOIrO
obmMeHa, yyacTue
napaTropMoHa un
KaJflbLUMTOHNHA, aKTUBHbIX
dopm BMTamuHa D;
rOPMOHbI NOAXKeNy[04YHON
»Kenesbl; CTpoeHune,
MexaHu3M OencTBuS
WHCYNWHa, MOKaroHa;
brnocuHTe3 1 pacnajg
ajpeHanunHa; ropMOHbI
KOpbl HAAMNOYEYHNKOB:
MUHepaso- n
rIIOKOKOPTUKONAOB.
MonoBble rOPMOHbI:
MY>XXCKME U XXEHCKME,
BANSHNE Ha obMeH
BELLLEeCTB; runep- u
rUMONpoAyKLNS FOPMOHOB.
yMeTb: N0JIb30BaTbCA
y4ebHOol, Hay4YHOM, Hay4HO-
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

(o] o)

390

03®0

Copep>xaHue

dopMupyeMblie
KOMNeTeHUuUun

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

nonyssipHON NUTepaTypon,
ceTbto NIHTepHeT ansa
npogeccnoHanbHom
neaTenbHoOCTn
noJsib30BaTbCA
nabopaTopHbIM
obopynoBaHueMm
(hbn3nYeCcKnM, XMMN4YeCKuM
n 6ronornyeckmnm)
WHTepnpeTnpoBaTh
pe3ynbTaTbl Hanbonee
pacnpocTpaHeHHbIX
MeToA0B nabopaTopHOM n
YHKLMOHANIbHOWN
OVNarHOCTUKN
TepMoMeTpun ans
BbISIBNEHUSA

NaToNOr N4eCKmNX
NMpoLLeCCOB B OpraHax u
cucTemax yesioBeka
BnageTb: 6a3oBbIMU
TEeXHOJIornsmMmn
npeobpasoBaHuns
NHpOpMaLMnN: TEKCTOBLIE,
TabnnyHble penakTophl;
TexHukonm paboTbl B ceTn
WHTepHeT ansa
npodeccnoHanbHom
0eATeNnbHOCTW; npuemMmamm
paboTbl C MegunKo-
TeXHU4ecKol annapaTypom;
MeOVKO-aHAaTOMNYECKUM
MOHATUAHBLIM annapaToMm;
MeToZaMu OLEHKN
HOPMaTMBHbIX BO3PACTHbIX
broxnmmyeckmnx
rnokasaTesiei; HaBblkaMu
MOCTaHOBKM
npenBapuTesbHOro
AnarHo3a Ha OCHOBaHMWK
pe3ysnbTaToB
nabopaTopHOro n
WHCTPYMEHTasIbHOro
obcnepoBaHus

Section 9. Biochemistry of
tissues and physiological
functions.

Biochemistry of blood:
chemical composition of
blood plasma. Blood
components. Biochemical

OlNK-4.1; OMK-4.2;

3HaTb: NpaBuaa paboTbl 1
TexXHUKN 6e30MacHoCT B
PU3NYECKUX, XUMNYECKUX N
6unonormnyeckmnx

Cnanpg-nekuuns

27192




Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

functions of blood and their
characterization. Osmotic
function of blood. Buffer
systems of blood.
Detoxifying function of
blood. Respiratory function
of the blood. Hemostatic
function of blood. Oxygen
transport. Transport of
carbon dioxide (CO2).
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 excretory
functions. Detoxifying
function. Disturbances of
liver functons. Functional
biochemistry of the kidney.
uropoietic function.
Characterization of urine
components in norm and in
pathology. Nonproteinic
nitrogenous urinary
components. Nitrogen-free
components of urine.
Biochemistry of connective
tissue. Collagen.
Tropocollagen. Elastin.
Reticulin. Proteoglycans or
ground substance
(mucopolysaccharides).
Biochemistry of bone and
teeth. Composition of bone.

Osteoporosis. Dental caries.

Gingivitis. Dental plaque.
Components of plaque.
Dental fluorosis.
Biochemistry of saliva.
Functions of saliva.
Enzymes. Biochemistry of
muscle tissue. Structure of
skeletal muscle. Proteins of

nabopatopusx, c
peakTuBamu, npnbopamu,
YKWBOTHbIMUW; XUMWNKO-
bronormnyeckyto CywHoCTb
NnpoLeccoB, MNPONCXOAALLNX
B )XMBOM OpraHusme Ha
MONEKYJIIPHOM,
KJIETO4YHOM, TKAHEBOM W
OpraHHOM YpPOBHSAX; KPOBb -
YacTb BHYTPEHHel cpeabl
OpraHusMa; rnaBHenwve
YHKUUN KpoBK; BenkoBbIn
CNeKTp nJa3Mmbl;
anbbyMuHBbI, UX
TPAHCNOPTHYIO PYHKLMIO U
BKJIaZl B OHKOTUYECKOe
haBJieHne Nnasmbl;
rnobynnHbl, X
XapakTepucTuky; obime
3aKOHOMEPHOCTU AeNCTBUSA
KackKaaHbIX
NPOTEO/INTUYHECKUX CUCTEM
KPOBU; NX B3aUMOCBA3N B
OCYyLLECTBJIEHNN 3aLUNTHbIX
OYHKUNRA; pONb
aHTUNPOTENHa3 Nna3mbl;
3HAOreHHble NHIFMBNTOoPSLI
npoTenHas
(anbha-1-aHTUTPUNCUH,
aHTUNA3MUH,
anbda-2-MakporaobynmH n
ap.); 6enkun «octpon
hasbl»; 6enkun-
nepeHoCYNKN NOHOB
MeTannoB (TpaHCheppuH,
LuepynonnasmMumH);
(hepMeHTbI Nna3mbl:
«COBCTBEHHbIE» U
nocTynatoLime npm
NOBPEXAEHUN KNETOK;
ONarHoCTUYeckKyto
LLeHHOCTb aHau3a
(EepMEeHTOB MJa3Mmsbl;
HebenkoBble opraHnyeckue
KOMMOHEHTbI MJa3Mbl;
BaXkHenLwune
asoTcofepikalime
coeAVHEHNS; MUHepasbHble
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muscle. Sequence of events
during muscle contraction.
Source of energy for muscle
contraction. Metabolism in
other types of muscle.

BelllecTBa KPoBU:
pacnpepeneHne Mmexay
naasmMon N KneTkamu;
HOpMasibHble Anana3oHbl
KOHLUEHTPaLUnn Ba>KHENLLINX
N3 HUX; (DOPMEHHbIE
3/1€MEHTbI KPOBU;
ocobeHHocTM MeTabonnsma
B 3pUTpOLMTax 1
NlenKkoumnTax; OCHOBHbIE
3aKOHOMEPHOCTH
(OYHKLMOHMPOBAHUA 1
B3aUMOCBSI3b PEHWNH-AaHINOT
E€H3UH-aIbA0CTEPOHOBOM U
KanIMKpenH-KMHUHOBOMN
CUCTEM; Ba30aKTUBHbIE
nenTuabl; gblXaTeNbHY0
PYHKLUNIO KPOBU;
MOJIEKYJISIPHbIE MEeXaHWN3MbI
rasoobMeHa B nnerkux u
TKaHSAX; KNHETUKY
OKCUTeHNPOoBaHMS
MuornobuHa n
remornobuHa; 6ydepHble
CUCTEMbl KPOBMU:
bukapboHaTHYytO,
ocaTHyto, 6enkoByto n
reMmorsiobnuHOBY0; NPUYNHBI
pa3BuTUSa N hopMsbl
aunpo3sa 1 ankanosa;
BO3MOXXHble MocneacTBus
3TUX OTKJIOHEHUN; CNHTE3
Ha NpuMepe CMHTe3a
remornobuHa; obmeH
xenesa;
remornobuHonaTuu;
xenesogepuunTHble
aHeMuu; pacnag
remornobuHa B TKaHAX:
obpaszoBaHune 6unmpybuHa,
ero pganbHenwme
npespalleHuns; cyabba
KENYHbIX MUTMEHTOB;
obwme npeacTaBieHnsa o
KeNTyxe n ee BapnaHTax
(remonunTuYeckas,
obTypaunoHHas,
napeHxmmaTo3Has;

29/92
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>KeNTyxa HOBOPOXXAEHHbIX);
OVarHocTu4yeckoe

3HayeHue onpeneneHns
6unupybuHa n apyrmnx
XKENYHbIX MUFMEHTOB B
KPOBM 1 MoYe; BUOXnumMunio n
opraHmsauus
MEXKJIETOHHOr0 MaTpUKCa;
obLme ceeneHNs o
CTPYKTYpEe KOJIIareHoBbIX
6enkos;
Gunbpmnnnoobpasytowine
KOJilareHbl; KonnareHsl,
accouUnpoBaHHbIe C
hubpnnnamu;
HehunbpunnspHole
(ceTeBMAHbIE) TUMbI
KoJsilareHa; KosislareHsi,
obpa3syouwmne
MUKPODUOPUINLI; CUHTES
KosinareHa; aTansl
BHYTPUKNETOYHOIO
CUHTEe3a: TpaHCKpMNumio,
TpaHcnauumio,
NOCTTPAHCASLNOHHYIO
MoAuduKaLmio, posib
aCKOpPOUHOBOW KNC/OTHI,
dopmMmpoBaHmne
KoJsinareHoBbIxX hmubpunn
BHe KJIETKW; HapyLleHns
CUHTE3a KOoJlareHoBbIX
6eflkoB y YesioBekKa;
HekoJslnareHoBble 6enkun
MEXKJIETOYHOr0 MaTPUKCa;
CUHTE3 1 pacnag 31acTuHa;
N3MeHeHNs B CTPYKType
30acTHa nNpu

NaToJIOr N4eCcKux
npoueccax; CUHTe3 n
pacrnaz npoTeOorIMKaHoB "
rJINKO3aMUHOT INKAHOB;
MyKOMoJincaxapuaosbl;
HekoJsinareHoBble 6enku co
cneumasnbHbIMU
CBONCTBaMW; aAresnBHble 1
aHTuapresneHble 6enku;
(aKTopbl POCTa;
kaTabonnsm 6enkos
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MEXKJIETOYHOI0 MaTPUKCa;
perynsumnio akTMBHOCTH
MaTPUKCHbIX
MeTassionpoTenHas.
npoLecc pemMoaesnMpoBaHus
KOCTHOW TKaHW. yMeTb:
rMosib3oBaTbCs y4ebHon,
Hay4YHOW, Hay4Ho-
nonynsipHON NnTepaTypon,
ceTbto HTepHeT ans
npodeccnoHanbHoM
neATenbHOCT!;
Nnonb30BaTbCS
nabopaTopHbIM
obopypnoBaHnem
(PU3NYECKUM, XUMUNYECKUM
n buosnornyecknm);
WHTepnpeTMpoBaThb
pe3ynbTaTbl Hanbonee
pacnpoCcTpaHeHHbIX
meTonoB NnabopaTopHOM n
(YHKLMOHaNbHOWN
ONarHoCTuKu,
TepMmomeTpun ANns
BbISIBJIEHNS

NaToJIOr N4eCKnX
NpoLLeccoB B opraHax u
cucTeMax Yyesnoseka.
BnageTb: 6a30BbiMU
TexXHo0rnsaMm
npeobpa3soBaHus
MHQOPMaLUN: TEKCTOBbIEe,
TabnnyHble pefakTopsbl;
TexXHNKoW paboTbl B ceTn
WHTepHeT ons
npodeccnoHanbHOM
nesTenbHOCTN; NpueMamMm
paboTbl C MegnKo-
TeXHNYeCcKon annapaTypon;
MeLNKO-aHaTOMMNYECKUM
NMOHATUAHBLIM annapaToM;
MeTo4aMW OLEHKMN
HOPMaTMBHbLIX BO3PaCTHbIX
broxnmmyeckmnx
nokasaTenen; HaBblKaMu
NOCTaHOBKM
npenBapuTebHOro
AmnarHosa Ha OCHOBaHMUKU
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pe3ynbLTaToB
nabopaTopHoOro n
WHCTPYMEHTasIbHOro
obcnenoBaHus.
NTOIO: 33
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5.5. MpakTuyeckue 3aHATUA, UX HAMUMEHOBaHUe, coaep>XaHue n o6bLeM B Hacax

Y4eOHbIM MIaHOM He NpeaycMOTPEHO

CUMYNISILMOHHbBIE 3aHATUA, UX HAUMEHOBaHue, coaep>kaHue U o6beM B yacax

Y4eO6HbIM MJIaHOM He NpeaycMOTPEHO

5.6. JlabopaTopHbie 3aHATUA, UX HAUMEHOBaHMe U 06beM B Yacax

CemMm Ne paspena pucumnavHbl HaumeHoBaHue nabopaTopHbix paboTt O61beM B Hacax
o®0 3P0 0390
1 2 3 4 5 6
4 Section 1. Introduction in biochemistry. The role | Topic 1. Introduction to biochemistry. The structure of proteins. Physical and chemical 2
of biochemistry in the theoretical training of a properties of proteins. Mechanisms of proteins sedimentation. Enzymes. Classification,
doctor. The structure of proteins.Section 2. structure, properties.
Enzymology and biological oxidation.
4 Section 2. Enzymology and biological oxidation. [ Topic 2. Regulation of enzyme activity. Determination of enzyme activity. 2
4 Section 2. Enzymology and biological oxidation. | Topic 3. Introduction to metabolism. Central metabolic pathway - the Krebs citric acid cycle. 2
4 Section 2. Enzymology and biological oxidation. | Topic 4. Biological oxidation. Pathways of oxygen utilization by cells. Oxidative 2
phosphorylation.
4 Section 1. Introduction in biochemistry.Section |Topic 5. Colloquium - enzymology and biological oxidation. 2
2. Enzymology and biological oxidation.
4 Section 3. Biochemistry of carbohydrates. Topic 6. Digestion of carbohydrates. Metabolism of glycogen. Glycolysis. 2
4 Section 3. Biochemistry of carbohydrates. Topic 7. Metabolic pathways of pyruvate. Gluconeogenesis. Aerobic oxidation of glucose to 2
final products (CO2 and H20).
4 Section 3. Biochemistry of carbohydrates. Topic 8. Secondary pathways of glucose metabolism. Effect of hormones on the blood glucose 2
level.
4 Section 3. Biochemistry of carbohydrates. Topic 9. Colloguium - metabolism of carbohydrates. 2
4 Section 4. Biochemistry of lipids. Topic 10. Lipid metabolism. Digestion and resynthesis. Transport of exogenous lipids. 2
Evaluation of lipase activity.
4 Section 4. Biochemistry of lipids. Topic 11. Lipids blood transport. Metabolism of cholesterol. Depositing and mobilization of 2
lipids. Determination of plasma B-lipoproteins.
4 Section 4. Biochemistry of lipids. Topic 12. Fatty acids metabolism. Metabolism of ketone bodies. Determination of total 2
cholesterol concentration in serum.
4 Section 4. Biochemistry of lipids. Topic 13. Colloquium - metabolism of lipids. 2
4 Section 5. Biochemistry of nutrition. Topic 14. Role of proteins, fats, carbohydrates, water-soluble vitamins. Vitamin-like 2
substances. Fat-soluble vitamins.
4 Section 5. Biochemistry of nutrition. Topic 15. Mineral substances. Regulation of water-electrolyte balance. 2
4 Section 5. Biochemistry of nutrition. Topic 16. Colloquium - biochemistry of nutrition. 2
5 Section 6. Biochemistry of proteins and amino | Topic 17. Digestion and absorption of proteins. Analysis of gastric juice. 2
acids.
5 Section 6. Biochemistry of proteins and amino | Topic 18. Intracellular amino acid metabolism. Determination of amino transferase activity in 2
acids. serum.
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CemMm Ne: paspena pucuMnAUHbI HauMmeHoBaHue nabopatopHbix paboTt O6beM B Yacax
(o] Jo} 390 0390
1 2 3 4 5 6

5 Section 6. Biochemistry of proteins and amino | Topic 19. Detoxification of ammonia. Determination of nonprotein nitrogen in blood and urea 2
acids. in urine.

5 Section 6. Biochemistry of proteins and amino | Topic 20. Colloquium - metabolism of proteins and amino acids. 2
acids.

5 Section 7. Biochemistry of nucleoproteins and Topic 21. Nucleoproteins chemistry and metabolism. Determination of uric acid in urine. 2
nucleic acids.

5 Section 7. Biochemistry of nucleoproteins and Topic 22. Matrix biosyntheses (synthesis of DNA, RNA, proteins). 2
nucleic acids.

5 Section 7. Biochemistry of nucleoproteins and Topic 23. Connective tissue proteins. 2
nucleic acids.

5 Section 7. Biochemistry of nucleoproteins and Topic 24. Colloquium - metabolism of nucleo-proteins and nucleic acids. 2
nucleic acids.

5 Section 8. Biochemistry of hormones. Topic 25. Hormones, general characteristic and peculiarities of biological action. 2

5 Section 8. Biochemistry of hormones. Topic 26. Hypotalamic hormones. Pituitary hormones. Hormones of adrenal cortex. Thyroid 2

hormones. Sex hormones.

5 Section 8. Biochemistry of hormones. Topic 27. Hormones regulated glucose blood level. Diabetes mellitus. Glucose tolerance test. 2

5 Section 8. Biochemistry of hormones. Topic 28. Colloquium - biochemistry of hormones. 2

5 Section 9. Biochemistry of tissues and Topic 29. Physical and chemical properties of the blood. Hemoglobinoses. Blood plasma 2
physiological functions. proteins. Blood clotting system.

5 Section 9. Biochemistry of tissues and Topic 30. Biochemistry of the liver. Biochemistry of the kidney and uropoiesis. 2
physiological functions.

5 Section 9. Biochemistry of tissues and Topic 31. Biochemistry of the muscle tissues. Biochemistry of the nerve tissues. 2
physiological functions.

5 Section 9. Biochemistry of tissues and Topic 32. Biochemistry of connective tissue, bone tissue. Biochemistry of cartilage and bones. 2
physiological functions.

5 Section 9. Biochemistry of tissues and Topic 33. Colloquium - biochemistry of tissues and physiological functions. 2
physiological functions.
UTOro: 66

5.7. MpuMepHasa TeMaTUKa KypPCOBbIX NPOeKTOB (paboT)

Y4eO6HbIM MJIaHOM He NpeaycMOTPEHO
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5.8. CamocToAaTenbHasa pabora ctyneHTOB

CopepxaHune n ob6beM camocToaTesibHON paboThbl CTYLEHTOB

CemMm Paspensbl  TeMbl paboyen nporpaMMmbl NepeuyeHb pOMaALLUHUX 3aAaHUNA U APYrUX BONPOCOB AJIA CAMOCTOATE/IbHOIO Cpoku O6bem B Hacax
CaMOCTOATEJIbHOIO U3y4eHus u3yvyeHus BbINOJ odO 30 030
HeHus

1 2 3 4 5 6 7

4 Topic 1. Introduction to biochemistry. The role |PaboTa c gononHUTeNbHON NUTEpPaTypPOn 1 1
of biochemistry in the theoretical training of a Hepnensa
doctor. The structure of proteins. Physical and
chemical properties of proteins. Mechanisms of
proteins sedimentation.Topic 2. Enzymes.

Classification, structure, properties.

4 Topic 2. Regulation of enzyme activity. PaboTa c mononHUTENbHON NUTEpaTypon 2 1
Determination of enzyme activity. Hepens

4 Topic 3. Introduction to metabolism. Central PaboTa C LOMONHNTENILHON NIUTEepaTypon 3 1
metabolic pathway - the Krebs citric acid cycle. Hepens

4 Topic 4. Biological oxidation. Pathways of PaboTa c pononHUTENbHOM NUTEpPaTypoOn 4 1
oxygen utilization by cells. Oxidative Hepensa
phosphorylation.

4 Topic 5. Colloquium - introduction in PaboTa c [ONOHUTENBHON NNTEpaTypoOn 5 3
biochemistry, enzymology and biological Hepens
oxidation.

4 Topic 6. Digestion of carbohydrates. Metabolism | PaboTa ¢ nononHnTensHoOn nuTepaTypon 6 1
of glycogen. Glycolysis. Hepens

4 Topic 7. Metabolic pathways of pyruvate. PaboTa c mononHUTENbHON NUTEpaTypon 7 1
Gluconeogenesis. Aerobic oxidation of glucose Hepens
to final products (CO2 and H20).

4 Topic 8. Secondary pathways of glucose PaboTa c mononHUTENbHON NUTEpaTypon 8 1
metabolism. Effect of hormones on the blood Hepens
glucose level.

4 Topic 9. Colloquium - metabolism of PaboTa c mononHUTENbHON NUTEpaTypon 9 3
carbohydrates. Hepens

4 Topic 10. Lipid metabolism. Digestion and PaboTa c LOMNONHNTENILHON NIUTEepaTypon 10 1
resynthesis. Transport of exogenous lipids. Hepens
Evaluation of lipase activity.

4 Topic 11. Lipids blood transport. Metabolism of |PaboTa c LONONHUTENBbHON NUTEPaTypPO 11 1
cholesterol. Depositing and mobilization of Hepens
lipids. Determination of plasma B-lipoproteins.

4 Topic 12. Fatty acids metabolism. Metabolism PaboTa c LOMNOSHNTENIbLHON NIUTEepaTypon 12 1
of ketone bodies. Determination of total Hepens
cholesterol concentration in serum.

4 Topic 13. Colloquium - metabolism of lipids. PaboTa c LOMNOSHNTENIbLHON NIUTEepaTypon 13 3

Hepens

4 Topic 14. Role of proteins, fats, carbohydrates, |PaboTa c [ONOMHUTENBHON NNTEpPaTypPOW 14 1
water-soluble vitamins. Vitamin-like substances. Hepensa
Fat-soluble vitamins.
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CemMm Paspensi u TeMbl paboyent nporpaMMbl MepeuyeHb AOMaLUHUX 3a4aHUNA U O PYrMX BONPOCOB AJIA caMocToAaTenbHoro | Cpoku O6beM B Yacax
CaMOCTOATEJIbHOIO U3yUYeHus u3yyeHus BbINOJ (e 1> T0) 300 03®0
HeHus
1 2 3 4 5 6 7

4 Topic 15. Mineral substances. Regulation of PaboTa c LOMNOSHNTENIbLHON NIUTEepaTypon 15 1
water-electrolyte balance. Hepens

4 Topic 16. Colloquium - biochemistry of nutrition. | PaboTa c nononHnTensHOM nuTepaTypomn 16 3

Hepens

5 Topic 17. Digestion and absorption of proteins. |PaboTa c gononHnTeNbHOM NUTEpPaTypPOn 1 3
Analysis of gastric juice. Hepens

5 Topic 18. Intracellular amino acid metabolism. PaboTa c LOMOSHNTENIbLHON NIUTEepaTypon 2 3
Determination of amino transferase activity in Hepens
serum.

5 Topic 19. Detoxification of ammonia. PaboTa c LOMOSHNTENIbLHON NIUTEepaTypon 3 4
Determination of nonprotein nitrogen in blood Hepens
and urea in urine.

5 Topic 20. Colloquium - metabolism of proteins PaboTa c fonosHNUTENbHOW NUTEepaTypon 4 4
and amino acids. Hepens

5 Topic 21. Nucleoproteins chemistry and PaboTa c [ONOHUTENBHON NNTEpaTypPOW 5 4
metabolism. Determination of uric acid in urine. Hepens

5 Topic 22. Matrix biosyntheses (synthesis of PaboTa c mononHUTENbHON NUTEpaTypon 6 4
DNA, RNA, proteins). Hepensa

5 Topic 23. Connective tissue proteins. PaboTa C LOMNOSHNTENILHON NIMTEepaTypon 7 4

Hepens

5 Topic 24. Colloguium - metabolism of PaboTa c [ONOHUTENBHON NINTEpaTypoOW 8 4
nucleoproteins and nucleic acids. Hepens

5 Topic 25. Hormones, general characteristic and |PaboTa c gononHnTeNbHON NUTEpPaTypOn 9 4
peculiarities of biological action. Hepens

5 Topic 26. Hypotalamic hormones. Pituitary PaboTa C LOMOSHNTENILHON NIUTEepaTypon 10 4
hormones. Hormones of adrenal cortex. Thyroid Hepens
hormones. Sex hormones.

5 Topic 27. Hormones regulated glucose blood PaboTa c fonosHUTENbHOW NUTEepaTypon 11 4
level. Diabetes mellitus. Glucose tolerance test. Hepens

5 Topic 28. Colloquium - biochemistry of PaboTa c pononHMTENbHON NUTEpPaTypPOn 12 4
hormones. Hepens

5 Topic 29. Physical and chemical properties of PaboTa c mononHUTENbHON NUTEpaTypon 13 4
the blood. Hemoglobinoses. Blood plasma Hepens
proteins. Blood clotting system.

5 Topic 30. Biochemistry of the liver. PaboTa c mononHUTENbHON NUTEpaTypon 14 4
Biochemistry of the kidney and uropoiesis. Hepens

5 Topic 31. Biochemistry of the muscle tissues. PaboTa c LOMNOSHNTENIbLHON NIUTEepaTypon 15 4
Biochemistry of the nerve tissues. Hepens

5 Topic 32. Biochemistry of connective tissue, PaboTa c pononHUTENbHON NUTEpPaTypoOn 16 4
bone tissue. Biochemistry of cartilage and Hepens
bones.

5 Topic 33. Colloquium - biochemistry of tissues PaboTa c pononHMTENbHON NUTEpPaTypoOn 17 4
and physiological functions. Hepensa
UTOro: 920
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5.9. KanenpapHbin rpacdukK BocnuTaTesNIbHOW paboThbl N0 AUCUMNJIMHE

nccnepgoBaTesibCkaa un
Hay4HO-nccnegoBaTesibCKada
ANeAaATeNlbHOCTb

biochemistry in the
theoretical training of a
doctor»

Moaynb HaTta, MecTo npoBegeHus Ha3sBaHue MmeponpusaTus dopmMa nposeneHus OTBEeTCTBEHHbIN HocTuXxeHus
MeponpuaTus oby4yalowuxcs
Mogaynb 3 YyebHo- 03.2026 ®I'BOY BO «MI'TY» | Nlekunsa-becena «The role of |Fpynnosas Osyaposa [O.A. OlK-4.1; ONK-4.2;
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6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue

CcblIKa

General Chemistry. Training manual / Ministry of Science and
Higher Education of the Russian Federation, Federal State
Budgetary Educational Institution of Higher Education
«Maykop State Technological University», Medical
InstituteGeneral, Medicine Faculty ; [compiled by: Yu.A.
Ovcharoval. - Maykop : Kucherenko V.0., 2020. - 151 p. -
ISBN 978-5-907004-58-0

http://lib.mkgtu.ru:8002/libdata.php?id=00035547&DOK=080
537&BASE

Xumus yrnesofos : y4ebHoe rnocobue / M-Bo BbICLU.
obpasoBaHna 1 Haykn PO, ®FBOY BO Markon. roc. TEXHO.
yH-T, Mega. nH-T, ®apmauesT. dak. ; [cocT.: N.N. bo4ykapesa,
lO.A. OByapoBal. - Mankon : KyyepeHnko O.B., 2019. - 115 c. -
ISBN 978-5-907004-43-6

http://lib.mkgtu.ru:8002/libdata.php?id=00035771&DOK=080
6EC&BASE

6.2. JiuTtepaTypa ona caMmocTosTesibHOM paboT

HasBaHue

CcblniKa

Epwos, HO.A. Bnoxnmmns : y4ebHUK 1 NpakTUKyM o1 By30B /
lO.A. Epwos, H.W. 3anuesa ; nog pea. C.W. LLykuHa. - 2-e
n3A4., ncnp. n gon. - Mockea : KOpanT, 2023. - 323 c. - TekcT :
3/IeKTPOHHbIN. - (Bbicwee obpa3oBaHue). - 96C OpanT. -
URL: https://urait.ru/bcode/511971. - Pexxum gocTyna: no
noanucke. - ISBN 978-5-534-07505-2

https://urait.ru/bcode/511971

Komos, B.MM. bnoxmumus : y4ebHuk ans sysos / B.IN. Komos,
B.H. LLiBepgoBa ; non obuw. pea. B.M. Komoga. - 4-e n3g., ucnp.
n gon. - MockBa : FOpanT, 2023. - 684 c. - TekcT :
3/IeKTPOHHbIN. - (Bbicwee obpa3oBaHue). - 96C OpanT. -
URL: https://urait.ru/bcode/519746. - Pexxum gocTtyna: no
noanucke. - ISBN 978-5-534-13939-6

https://urait.ru/bcode/519746

MuTsikunHa, HO.A. Bnoxnmus : y4ebHoe nocobue / HO.A.
MuTakuHa. - Mocksa : PMIOP, 2022. - 113 c. - TeKkcT :
3N1eKTPOHHbIN. - 9BC 3HaHnym. - URL:
http://znanium.com/catalog/document?id=399587. - Pexxum
pocTtyna: no nognucke. - ISBN 978-5-9557-0268-1. - ISBN
978-5-16-110610-5

http://znanium.com/catalog/document?id=399587

Hasbinos, B.B. bnoxumus : y4ebHuk / B.B. dasbigos, T.I.
Basunosa, N.I'. OcTpoBckas. - MockBa : T90TAP-Megua,
2022. - 704 c. - TeKCT : 271eKTPOHHbIN. - 9BC KOHCYIbTaHT
CTyHeHTa. -
https://www.studentlibrary.ru/book/ISBN9785970469538.html
. - Pexxum pocTtyna: no nognucke. - ISBN 978-5-9704-6953-8

https://www.studentlibrary.ru/book/ISBN9785970469538.html

Buoxumuns : yyebHuk / J1.B. AspneeBa [m gp. ]1; non pen. E.C.
CeBepuHa. - Mocksa : I'0TAP-Meaua, 2020. - 768 c. - TekcT :
3N1eKTPOHHbIN. - 9BC KoHCynbTaHT cTyaeHTa. - URL:
https://www.studentlibrary.ru/book/ISBN9785970454619.html
. - Pexxum gocTtyna: no noanucke. - ISBN 978-5-9704-5461-9

https://www.studentlibrary.ru/book/ISBN9785970454619.html

574(07) M 54 MeToanyeckme ykasaHusa K nabopaTopHomy
MpakTUKyMy Mo Kypcy "buonornyeckasa xmmusa" : ons
CTyAeHToB creuymnanbHocTen 31.05.02 NegunaTtpus, 31.05.01
JleyebHoe pgeno, 31.05.03 CtomaTonorus, 33.05.01
dapmauusa / M-Bo obpasoBaHUsa 1 Haykn PO, ®Ire0Y BO
Mankon. roc. TexHon. yH-T, Kad. mopconorum ;
coctasuTenu: flaxyxesa 3.P., HepoBHbix J1.[. - Mankon :
B.n., 2020. - 76 c. - 36 HB MI'TY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=2100040770. -
Pe>xxum pocTyna: cBobofHbIn. - Bubnmorp.: c. 76 (8 Ha3B.)

http://lib.mkgtu.ru:8002/libdata.php?id=2100040770

Broxmmuns ¢ ynpaxHeHnsaMn n 3agadamu : y4ebHuk / nog,
pen. Nnyxosa A.W., CesepuHa E.C. - MockBa : T90TAP-Megua,
2019. - 384 c. - 9bC KoHcynbTaHT cTyAeHTa. - URL:
http://www.studmedlib.ru/book/ISBN9785970450086.html. -
Pe)xum pgocTtyna: no nognucke. - ISBN 978-5-9704-5008-6

https://www.studentlibrary.ru/book/ISBN9785970450086.html
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Y4yebHO-MeTOANYECKNE MaTEPUaAsbl 418 CaMOCTOATEsNbHOM paboThbl 0byYaoWwmxcs n3 Yyncna
VHBaINA0B U NINL, C OFpaHNYE€HHBLIMM BO3MOXKHOCTAMU 340poBbA (OB3) npenocTaBnsatoTcsa B hopmax,
afanTMPOBaAHHbIX K OrpaHNYeHNAM NX 340PO0BbA U BOCMPUATUS NHOpMaLmn:

ONs VL C HapyLWeHMAMKN 3peHuns:

B NevyaTHON hopMe yBESIMYEHHbIM LWPUGTOM,
B OpMe 3NEKTPOHHOIr0 OKYMEHTA,

e B hopMe aygunocpanna,

B nevyaTHon hopMe Ha s3blke bpanns.

ONns nuu c HapyweHuamMm cnyxa:

e B nevyaTHom opme,
e B (DOPME 3NEKTPOHHOIr0 JOKYMEHTA.

Onsa nuy, ¢ HapyweHnAaMN ONOpHO-ABUraTeIbHOro annapaTa:
e B re4vyaTHOW chopme,

¢ B (OpMe INEKTPOHHOIr0 AOKYMEHTA,
e B hopMe ayaunocpanna.
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7. ®OHA OUEHOYHbIX CPenAcTB AJNA NPOBeAEeHUs NPOMEe>XyTOYHOM
aTTectauumm obyyalwmuxca no gucuunauHe (moaynio)

7.1. NepevyeHb KOMMNETEHLUUN C YyKa3aHMeM 3TanoB ux (popMMpoBaHUsA B NpoL,ecce 0CBOEHMUS
obpasoBaTesibHOW NPOrpaMMmbl

Stanbl GOPMUPOBAHUA KOMNETEHL UM
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy)

HauMeHoBaHue y4ebHbIx
AVCLUNJINH,

o®0

390

03%0 cdopmMupyoue
KOMNeTeHUUM B npouecce
OCBOEHMA
obpaszoBaTenbHOM

nporpaMMbl

ONK-4.1 lemoHCTpUpyeT nNpu
npogeccnoHabHbIX 3a4a4

MeHeHne MeNUNHCKNX TEXHON

Oorvin, MegNLMHCKUX N34eNuni, npu peeHnmn

10 MpakTuka No HEOTJIOXKHbLIM
MeONUMHCKUM
MaHUMNyaLumMsam

10 lMpakTnka AnarHoCTu4eckoro
npoduas

10 MpakTuka obuieBpayebHoOro
npoduas

8 MpakTuka TepaneBTUYECKOro
npoduns

8 MpakKTuka XMpyprun4yeckoro
npoguas

8 MpakTuka akyLepcko-
rMHEKO10r M4eCcKoro npoguns

6 MpakTuka no nNosiy4yeHuo
npodeCcCnoHaNbHbIX YMEHUN
1 onblTa NpodeccrmoHanbHON
[eATeNbHOCTM Ha
DOJDKHOCTSX CpefiHero
MeOMUMHCKOro nepcoHana 2

4 MpaKTnka no nosiy4eHuto
npogeCcCnoHaNbHbIX YMEHUN
1 onblTa NpodeccrmoHanbHON
[eATeNbHOCTM Ha
DOJDKHOCTSX CpefiHero
MeOMUMHCKOro nepcoHana 1

12 KnuHunyeckasa nabopatopHas
AVNarHocTuKka

12 CnMynsaumnoHHoe obyyeHne

11 PenpoayKTosorus

11 TpaBmaTosiorus, optoneaus

12 OHKoJslornsg, nyyesasa Tepanuvs

56 ObLwas xmpyprusa, ny4yesas
AVNarHocTuKa

56 MponenesTKa BHYTPEHHUX
6onesHen, nyyesas
AVNarHocTuKa

78910 AKYLLEPCTBO U FMHEeKoJIorns

7 OdpTanbmosioruns

8 OTOpUHONAPUHIOIOr NS

12 Herpoxnpyprus

10 NMMyHoornsa, KnnHn4eckas
VIMMYHOJIOr Us

45 Brnoxnmuns

OMNK-4.2 [leMoHCTpUpyeT yme
yCTaHOBJIEHMS AMarHo3a

HUe NpuMeHATb AUnarHoCctnyeckmne MHCTpyMeHTaJlbHble MeTOo4bl obcnenoBaHUa € Lenblo

10 MpakTuka No HEOTJIOXKHbLIM
MeONUMHCKUM
MaHWUOYAaUNAM

10 lMpakTnka AnarHoCTU4eckoro
npoduas

10 MpakTuka obuieBpayebHoro
npodwuas

8 MpakTuka TepaneBTUYECKOro
npoduns

8 MpakKTuka Xmpyprnyeckoro
npoduas

8 MpakTuka akyLepcko-
r'MHEKO010r M4eCcKoro npoguns

6 MpakTuka no nNosiy4yeHuo
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3Tanbl GOPMUPOBAHUA KOMNETEHL U

HauMeHoBaHue y4ebOHbIx

(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,
(e L:>To) 390 0390 cdopmMupyloue
KOMNeTeHUUM B npouecce
OCBOEHMSA
obpa3zoBaTenbHOM
nporpamMmbl

npogecCUoHasIbHbIX YMEHUI
1 onblTa NpodheccnoHanbHON
0eATeNbHOCTM Ha
OOJDKHOCTSIX CpefiHero
MeAVLUMHCKOro nepcoHana 2

4 MpakTuka No nosiy4eHuto
npogecCUoHasIbHbIX YMEHUI
1 onblTa NpodheccnoHanbHON
0eATeNbHOCTM Ha
OOJDKHOCTSIX CpefiHero
MeOMUMHCKOro nepcoHana 1

12 KnnHnyeckas nabopaTtopHas
OVNarHoCTuKa

12 CumMynsaunoHHoe obyyeHne

11 PenpoaykTonorus

11 TpaBmaToJsiOrus, oproneavs

12 OHKOJI0rUs, NyyeBas Tepanus

56 Obuwasn xmpyprus, ny4yesas
OVNarHoCTuKa

56 MponeneBTnKa BHYTPEHHUX
6onesHen, ny4yeras
OVNarHoCTuKa

78910 AKYLLEPCTBO U FMMHEKOJI0rns

7 OdTanbmonorms

8 OTOPUHONAPUHIOJIOT NS

12 Henpoxnpyprus

10 NMMyHoNornsa, KnuHn4eckas
VMMYHOJIOrns

45 Brnoxumums

7.2. OnucaHue nokKasaTesiel U KpuTepueB OLeHUBAHUA KOMMNEeTeHUMA Ha pa3JInvyHbIX
3Tanax mx ¢oopMMpoOBaHUsA, ONUCaHUE LUKaJibl OLLeHUBAHUSA

Mnanupyemsbie Kputepuu oueHUBaHUA pe3ynbTaToB obyyeHus HaumeHoBaHue
pesynbTaThbl HeyAoBJIETBOPUT | yaoBneTBopuUTen XopoLo OTJINYHO OoLLeHO4YHOro
OCBOEHMUA eJibHO bHO cpepncTsa

KOMMeTeHLUUun
1 2 3 4 6

OlNK-4: CnocobeH NMPUMEeHATb MedANLUNHCKNE n3aennd, npegycMoTpeHHblIe NopAaKOM OKa3aHuA MeAUNLNHCKOM NOMOLLY, a
TaK)Xe NMpoBoAnTb obcnefoBaHUA NMauneHTa C Lesbto YCTaHOBJIEHUNA ANarHo3a

OMNK-4.1 eMOoHCTpUpyeT NpUMeHeHne MeaNUUNHCKNX TEXHOIOM A, MEAVNLMHCKUX U3AeNNA, NPpX peLueHnn
npogeccnoHasbHbIX 3a4ad

3HaTb: 6a30BLIe
MeauuUMHCKme
TexXHoJIorun B
npogeccruoHaibHO
N 0esATeNnbHOCTHU.

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oThefNbHbIe
npobenbl 3HaHUSA

CdopmupoBaHHble
cncTemMaTuyeckue
3HaHUsA

YMeTb: BbIMOJIHATb

YacTu4Hble yYMeHnA

HenosHble yMeHnsA

YMeHNsa nosHble,

ChopmMupoBaHHble

AnarHocTtm4eckme JonyckatoTcs yMeHUNs
MeponpuaTnua ¢ HebosnbLne

NMPUMEHeHNEM ownbkun

MeONLIMHCKNX

n3gennn, c

MCcnosib30BaHNEM

MeONLIMHCKNX

TEXHOJIOrnn.

Bnapetb: YacTu4Hoe HecuctemaTtuydecko | B YcnewHoe un
HaBblKaMu BNageHne € MpUMeHeHne cucTemMaTU4eCKOM | cucTemMaTunyeckoe
npUMeHeHus HaBblKaMu HaBbIKOB npuMeHeHnn npuMeHeHne
MeOUNLIMHCKNX HaBbIKOB HaBbIKOB
TexHosornm, jonyckatTcs

MeONUNHCKNX npobenb

n30ennn c uenbto

MOCTaHOBKM

AnarHosa.

becepna, onpoc,
TecTupoBaHue,
KOJIJIOKBUYM, 3a4eT
B YCTHOM nan
TecToBon hopme,
3K3aMeH B YCTHOM
W TeCTOBOM
dopme

OMNK-4: CnocobeH NMPUMeHATb MedANLUNHCKNE n3aennd, npegycMoTpeHHbIe NopAaKOM OKa3aHnA MeAUNLNHCKOM NOMOLLY, a
TaK)Xe NMpoBoAnTb obcnefoBaHUA NMaUneHTa C Lesbto YCTaHOBJIEHNA ANarHo3a

OMNK-4.2 NeMoHCTPMpYeT yMEeHNe NpUMeHsATb AUAarHOCTUYECKUE NHCTPYMEHTasIbHbIE MeTOAbl 06C/Ie0BaHNS C Liesbio
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MnaHupyemblie
pesynbTaThbl
OCBOEHMUA
KOMMNeTeHUuumn

KpuTepumu oueHUBaHuUsA

e3y/ibTaToB 00y4eHus

HeynoBJIeTBOPUT
€JibHO

yAoBineTBopuTen
bHO

XopoLuo

OTJINYHO

HaummeHoOBaHue
OL,eHO4YHOro
cpencrTsa

1

2

3

4

5

6

YCTaHOBJIEHUNA ONarHo3a

3HaTb:
OVarHocTuyeckme
WHCTPYMEHTasbHbl
e MeTobl
obcnenoBaHus
3agaqn n
hYHKLUMOHaNbHbIE
o06a3aHHOCTKN
MeANLNHCKOro
rnepcoHana npu
MCMONIb30BaHUN
MeaNLNHCKNX
TexXHOosIornm,
MeaNLVHCKNX
n3gennn,
OVAarHOCTUYeCcKoro
obopynoBaHus nNpu
peweHnn
npogecCcuoHaNbHb|
X 3a4au.

dparMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO cofepxaluune
oTAesbHble
npobenbl 3HaHUA

CdhopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

YMeTb: BbINOJIHATb
JnarHoctmyeckme
MeponpusaTns c
npvMeHeHnem
VHCTPYMEHTasbHbl
X MeToa0B
obcnepnoBaHus

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,
JonyckatTcs
Hebonblne
owmnbKmn

CchopmMupoBaHHbIe
yMeHus

Bnapetb:
HaBblKamMu
npUMeHeHns
WHCTPYMEHTasbHbl
X MeTonoBs
obcnepoBaHus ¢
LIeNIbIo MOCTaHOBKM
AnarHosa.

YacTu4Hoe
BllafeHne
HaBblKaMu

HecunctemaTtunyecko
e npuMeHeHue
HaBbIKOB

B
cncTeMaTu4yeckom
npUMeHeHnn
HaBbIKOB
aornyckarTcs
npobensl

YcnewHoe un
cuctemMaTuyeckoe
npuMeHeHne
HaBbIKOB

Becepa, onpoc,
TecTupoBaHne
KOJITOKBUYM, 3a4eT
B YCTHOW nnn
TecTtoBom opme,
3K3aMeH B YCTHOW
NN TecToBon

opme

7.3. Tunosble KOHTPOJibHbIE 3aAadHUA U UHbIE MaTepuanbl, HeobXxoauMbie 417 OUEHKHU
3HaHUN, ymel-mﬁ, HaBbIKOB U (MN1M) oNbITa AEATENIbHOCTHU, XapakKTepu3ylouwux 3Tanbl
cbopmupoaal-ma KOMMNEeTeHLUUNn B npouecce ocsoeHusn 06pa303aTean0|7| nporpamMmmbli

KOHTpOJsibHbIe BONPOCHI AJIA TeKYLLero KOHTpons (KoONNI0OKBUYM)

4 ceMmecTp

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 diffusion,
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).
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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 concentration,
pH, temperature on enzyme reaction velocity (molecular mechanism, graphical relationship).
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 biological
role.

13. Medical aspects of enzymology. Examples of enzymes and inhibitors usage in diagnosis 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 synthesis:
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 complexes,
coenzymes, functioning mechanism. The diagram of the respiratory chain, phosphorylation 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
absorbed monosaccharides. Glucose transport to cells.

3. Glycogen synthesis, purpose, sequence of reactions, expenditure of energy and regulation.
Aglycogenosis.
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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
dehydrogenase complex (enzymes, co-enzymes, scheme of reactions).

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

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

9. Aerobic oxidation of glucose to CO2 and H20 (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.
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 emulsion).
Bile, bile acids (primary, conjugated, secondary). Enterohepatic re-circulation of bile acids. 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 lipotropic
factors).

5. The structure and metabolism of VLDL (very low density lipoproteins), IDL (intermediate
density lipoproteins), LDL (low density lipoproteins), HDL (high density lipoproteins). Biochemistry 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.
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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. B-oxidation of fatty acids with
an odd number of carbons, unsaturated fatty acids. Peculiarities of B-oxidation in peroxisomes.

9. Biosynthesis of fatty acids. Subcellular localization, substrates, reactions, regulation.
Peculiarities 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, prostacyclins,
leukotriens, thromboxans) and their biological role.

12. Ketogenesis: tissue and subcellular localization, substrates, reactions. Molecular
mechanisms of ketonemias in diabetes mellitus and fasting. Utilization of ketone bodies
(interconversions, 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. Essential
nutritive factors.

2. Water soluble vitamins: thiamine (B1), riboflavin (B2), pantothenic acid, niacin, pyridoxine
(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, sighs of hypovitaminoses. Hypervitaminoses A, D.

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

5 cemecTp

Section 6. Biochemistry of proteins and amino acids.
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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 mechanism 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 significance. 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 determination
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, norepinephrine,
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 localization,
functions.

3. Nucleoprotein metabolism. Digestion of nucleoproteins in the digestive tract (significance,
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
reactions, enzymes. Regulation of synthesis.

7. Synthesis of deoxyribonucleotides.

8. The mechanism of DNA synthesis in eukaryotes. Enzymes and substrates of synthesis. Draw
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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 catalyzed 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 mature collagen.

15. Elastin. Role in the body. Features of the primary structure. The importance of extracellular
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 cytosolic),
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
hormones. Role of G-proteins, secondary messengers (cCAMP, cGMP, IP3, Ca2+, DAG), proteinkinases.
Signal transduction from intracellular and 1-TMS-receptors.

4. Hypothalamus hormones: chemical structure, type of receptor in target-cells and mechanism
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 level.
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
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.
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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 disease|».

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

10. Sex hormones: chemical structure, precursor, realization of the effect of estrogens,
progesterone 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. Diabetes
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
disturbances (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 CO2 and 02 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 enzymes
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 secondary
(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.
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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,
microsomal 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.
Ca2+-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 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.

Bonpochl Ansa npoBeneHus NPpoMe>XyTo4HOU aTTecTauum (3ayeT, SK3aMeH)

Enzymes

1. The role of enzymes. Principles of nomenclature and classification of enzymes.

2. The chemical nature of enzymes. General properties of enzymes.

3. The structure of the enzymes. The concept of the active site of the enzyme.

4. Coenzymes. Classification and role.

5. The mechanism of action of enzymes. Enzyme kinetics.

6. Multiple forms of enzymes and their classification.

7. General principles for the regulation of enzymatic processes.

8. The mechanism of isosteric regulation of enzymes activity.

9. The mechanism of allosteric regulation of enzyme activity.

10. Covalent modification of the enzyme structure. Types, importance.
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11. Enzyme inhibitors, classification, characteristics.
12. The use of enzymes in the medical practice.
Bioenergetics

13. Metabolism and energy as an important features of life. The general concept of
metabolism. 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 oxidative
processes.

16. Oxidative phosphorylation. Chemiosmotic theory of oxidative phosphorylation.

17. Causes of the cell hypoenergetic states. Inhibitors and uncouplers of oxidative
phosphorylation, 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. Gluconeogenesis.
Enzymes involved in gluconeogenesis.

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

25. Citric acid cycle. Intermediate stages, enzymes. The biological significance of the cycle.
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 acid
(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.
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33. Digestion of fats and phospholipids in the digestive tract: emulsification, enzymes,
hydrolysis products, micellar dissolution. Role of bile acids in the lipid digestion.

34. Re-synthesis of triacylglycerols and phospholipids in enterocytes. Formation of
chylomicrons, 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 adipose
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. Relationship with
oxidative phosphorylation. Energy yield of B-oxidation.

39. Ketone bodies, formation of ketone bodies. Ketosis and diabetes. Significance of
determination of ketone bodies in the urine.

40. The synthesis of fatty acids. Connection with glycolysis, the pentose phosphate pathway of
glucose conversion, Krebs cycle. The value of CO2, ATP, NADPH, H+, biotin. Multienzyme 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 diagnostic
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 determination
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
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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
eukaryotes.

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 metabolism.

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 target
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 transduction in
target cells, effects on metabolism.

71. The hormones of the adrenal medulla. Catecholamines: dopamine, epinephrine,
norepinephrine. 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
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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 B1. Participation in the construction of co-enzymes. Role in metabolism. Symptoms
of vitamin deficiency. Dietary sources. The daily requirement.

76. Vitamin B2. Structure, participation in the formation of flavin coenzymes. The biological
role. Symptoms of vitamin deficiency. Dietary sources. The daily requirement.

77. Vitamin B6. Participation in the formation of coenzymes. Role in metabolism. Symptoms of
vitamin deficiency. Dietary sources. The daily requirement.

78. Vitamin B12. 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. Symptoms 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 requirement.

82. Folic acid. The structure, participation in the formation of coenzymes. Role in metabolism.
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 hypervitaminosis.
Dietary sources. The daily requirement.

87. Vitamin K. The biological role. Vitamin deficiency. Dietary sources. The daily requirement.
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 proteins.

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

Biochemistry of the liver
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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 significance.

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
coagulation.

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 collagen in
the body.

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

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 synthesis
and degradation.

105. Calcium and phosphorus. The metabolism in the body. Role in the processes of life.
Ca2+-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 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.

JK3aMeHaUMOHHbIN TeCT (NPMMEepPHbLIA BapMaHT)
Choose from the proposed one correct answers
01. A complex enzyme consists of ...

1) amino acids

2) +amino acids and cofactor
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3) glucose and metal ions

4) nucleotides

02. Apoenzyme is ...

1) a complex of protein and cofactor

2) +the protein part of the enzyme

3) metal ions in the enzyme

4) vitamins needed for the enzyme to work

03. In the first stage of catabolism, proteins are broken down to form ...
1) glucose

2) +amino acids

3) glycerin and fatty acids

4) nucleotides

04. The Krebs cycle is inhibited ...

1) +ATP

2) NAD+

3) ADP

4) FAD

05. The breakdown of glycogen inhibits ...

1) +insulin

2) glucocorticosteroids

3) catecholamines

4) glucagon

06. The second stage of glycolysis involves ...
1) fructose-6-phosphate

2) glucose

3) +3-phosphoglycerol aldehyde

4) NADPH

07. A disaccharide consisting of galactose and glucose is ...
1) +lactose

2) maltose
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3) sucrose

4) maltose

5) starch

08. The main enzyme digesting fats in adults is ...
1) amylase

2) stomach lipase

3) pepsin

4) +pancreatic lipase

5) trypsin

09. Lipolysis is ...

1) a source of energy

2) +a source of non-esterified fatty acids
3) a source of vitamins

4) a source of carbohydrates

10. For the formation of nonessential amino acids from keto acids, enzymes are required

1) lipase

2) +aminotransferase

3) isomerase

4) synthetase

11. Determination of arginase activity in blood is used to diagnose diseases ...
1) kidney

2) +liver

3) hearts

4) spleen

12. Disorders of phenylalanine and tyrosine metabolism include ...
1) histidinemia

2) homocystinuria

3) indicanuria

4) +albinism

5) pellagra
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13. The end product of adenine catabolism is ...
1) guanine

2) xanthine

3) hypoxanthine

4) +uric acid

14. Gout is a disease associated with the violation of ...
1) +the breakdown of purine nucleotides

2) the decay of pyrimidine nucleotides

3) synthesis of purine nucleotides

4) synthesis of pyrimidine nucleotides

15. Nucleosides include ...

1) +adenosine

2) cytosine

3) guanine

4) uracil

16. With a lack of ascorbic acid, the synthesis is disturbed ...
1) glucose

2) albumin

3) +collagen

4) fat

17. The active form of vitamin PP is ...

1) FMN

2) +NAD

3) nicotinamide

4) cocarboxylase

18. Stress hormones include ...

1) iodothyronines

2) liberins

3) insulin

4) +catecholamines
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19. During the day with urine excreted ...
1) 0.5-1.0 L of water

2) 6.0-8.0 L of water

3) +1.5-3.0 L of water

4) 10-12 L of water

20. The bile contains ...

1) proteins

2) +cholesterol and its esters

3) ketone bodies

4) biliverdin

5) glucose

7.4. MeTopaMyeckue MmaTepuansl, onpegensiouime npouenypbl OLeHUMBaHUA 3HAHUW,

YMEHUMN U HAaBbIKOB, U ONbiTa AEATEJIbHOCTU, XapaKTepu3ylowmx 3tanbl GOpMUpPOBaHUA
KOMNeTeHunn

TpeboBaHua K NnpoBeaeHunIo onpoca

onpoc -CpeacCcTBO KOHTPOJIS,0praHNM30BaHHOE KaK crneuunanbHas 6ecefa npenopaBaTens
cobyyaloLMMCa Ha TeMbl, CBA3aHHbIE C U3yYaeMol AUCLUMIVMHON, N PAacCYNTAHHOE Ha BbIICHEHUE
obbema 3HaHM obyyatollerocs No onpeaesieHHoMy pasaeny, Teme, npobseme un T.n.

KpuTepum oueHKHU 3HaHMW NpU NpoBeaeHumn onpoca:

OueHKa <«OT/NIMYHO»  -CTYAEHT TMOJIHO  M3JlaraeT  W3yYeHHbIW  MaTepuan,naéT
npaBuJibHoeonpeaeneHne MoHATUIA; obHapy>XMBaeT MOHMMaHWe MaTepuana, MoxeT 06oCcHOBaTb
CBOW CY>XAEHUS, NPMMEHUTb 3HAHUA Ha NPaKTUKe, NPUBECTN HeEOBX0ANMble NPUMEpPBI HE TOJIbKO MO
y4ebHUKY, HO 1 CaMOCTOSATEsIbHO COCTaBJIEHHbIE; U3/laraeT MaTepuan NPoeccMoHa bHbIM S3bIKOM
C NCMOJIb30BaHNEM COOTBETCTBYIOLLEN CUCTEMbI MOHATUIA N TEPMUHOB.

OueHKa «XOpoLo>» - CTYZIeHT AaéT OTBeT,yA0B/ETBOPSAIOLWNA TeM e TpeboBaHNSAM,4To ONs
OLIeHKN «OT/NNYHO», HO ZoNycKaeT 1-2 ownbku, KoTopble caM Xe ucnpasnsieT, U 1-2 Hego4é€Ta B
nocaefoBaTe/IbHOCTU U A3bIKOBOM O(POPMIEHUN N3/1araemoro.

OueHKa «y[0BJIEeTBOPUTESIBHO» - CTYAEHT 0OHapPYy>XMBAET 3HAHME M MOHUMAHNEOCHOBHbIX
MONOXKEHUIA [aHHOW TeMbl, HO MW3MaraeT MaTepuan HEemnosIHo K [OoMNycKaeT HEeTOYHOCTU B
onpeneneHnn TMOoHATUIA WUan  (GOPMYJIPOBKE MpaBui; He YyMeeT [AO0CTaToO4YHO TrJyboko W
loKasaTeslbHO 060CHOBATb CBOW CY)XOEHWUS M MNPUBECTU CBOW MNPUMEpbl; M3naraeT MaTepuan
HenocsefoBaTe/IbHO MU AOMNYCKAET OLINOKM B I3bIKOBOM 0DOPMJIEHUN U31araeMoro.

OueHKa «HeynoBJIEeTBOPUTENbHO» - CTyAeHT obHapyXuBaeT He3HaHue 6onblien
4aCcTUCOOTBETCTBYIOLWEro pa3gena ny4yaemMoro Mmatepuasna, gonyckaeTt ownbkn B hopMysmposke
onpeneneHnn u MnpaBua, UCKaXKalowme uX CMbICA, 6ecnopsafoYHO M HeyBEepeHHO u3naraet
MaTepuan.

TpeboBaHuA K NpoBeAeHUIO KOJIJIOKBMYMA
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KonnokBuyM -CpefCcTBO KOHTPOJIS YCBOEHMs y4yebHOro MaTepuasa TeMbl,pa3aena
UNMpasnenoB AUCUUMIMHBI, OpraHM3oBaHHOe Kak y4vebHoe 3aHATME B Buae cobecenoBaHusA
npenoaasaTens c obyyarowmmucs.

KpuTepumu oueHKM 3HaHUM Npu NpoBegeHumn cobecepoBaHusn:

OueHKa «OTJINYHO» -l'J'Iy6OKO€ n npovyHoe ycCcBOEHME MNporpaMMHOro Martepuana;noJiHblE,
nocnepgoBaTesibHble, TPaMOTHbIE U JIOTNYECKUN U3NaraemMble OTBETHLI NP BUAON3IMEHEHWNIN 3aaHWNA,
cBobogHO cnpasndwuwimeca C nocCctaBjeHHbIMW 3agaYd4aMi, 3HaHWUA MaTepuania, MNpaBuUJibHO
060CHOBaHHbIE NMPUHATbLIE pelleHnd;, BJlageHne pPa3HOCTOPOHHMMW HaBblKaMU W MpUeMaMin
BbIMOJIHEHNA MPAaKTNYECKNX 3aaau.

OueHka «XOpoLIOo» -3HaHue NPOrpaMMHOro MaTepuana;rpamMoTHoe
N3noxxeHne,6e3cyllecTBEHHbIX HETOYHOCTEN B OTBETE Ha BOMPOC; MNpPaBUIbHOE MPUMEHeHUe
TEOPEeTUYECKMX 3HAHWUN; BnageHne HeobXxoAMMbIMK HaBblKaMWU MPU BbLIMOJIHEHUM TMPAKTUYECKUX
3a4au.

OueHka «ynoOBJIETBOPUTEJIbHO» -YyCBOEHNE OCHOBHOIO MaTepuaia;npn oTBeTEOOoNyCKaoTCA
HETO4YHOCTWU, npn oTBETE HenoCTaTO4YHO npaBuJibHble hopMYyIMPOBKN; HapylweHmne
nocnenoBaTesibHOCTN B WU310XKEHUN TMPOrpaMMHOro Matepwuania, 3aTpyaAHEHUA B BbINMOJIHEHUN
MNPaKTN4YeCKnXx 3a4aHun.

OueHka «HeyanoBJiIieTBOPUTEJiIbHO>» -He 3HaHue nporpamMMHOro MaTepuasa,npn
OTBETEBO3HUKAIOT OLWNOKMK; 3aTpygoHeHUA Npn BbIMOJIHEHUN NMPaKTUYeCKNX 3agaHun,

TpeboBaHuA K NpoBeAeHUI0 TeCTOBOro 3agaHus

TecT -cucTeMa CTaHAaPTU3NPOBaHHbIX 3a4aHNIA,M03BONAIOLLAA aBTOMaTM3NPOBaTh NpoLeanypy
N3MepEeHNs YPOBHSA 3HAHMN N yMeHnn oby4vatoLlerocs.

KpuTepuu oueHkKu 3HaHUK CTYAEHTOB Npu nNnpoBeaeHUn TeCTUpoBaHuA:

OueHKa «OT/ZIMYHO» BbLICTABJSAETCH MNpPU YCJOBMW MNpPaBWIbLHOIO OTBETA CTYOEHTa He
MeHeeyeM 90% TecToBbIX 3a43aHUNN;

OI.I,EHKa «XOpoLwo>» BbiCTaBndeTcda npun ycnoBun npaBuJibHOro oOTBE€Ta CTyAeHTa He
MeHee4yeM 80% TeCTOBbIX 3a4aHUN;

OueHKa «y[o0BJZIETBOPUTEJIbHO>» BbICTABAETCA NPU YCJIOBUN MPAaBUIIbHOIO OTBETacTyAeHTa
He meHee 70%,;

OueHKa «HeynoOBJIETBOPUTEJIbHO» BbICTABAAETCA  MNpu  YCAOBUM  MNPaBUJILHOIO
oTBeTacTyAeHTa MeHee 4eM Ha 70% TecTOBbIX 3a4aHWUN.

TpeboBaHua K npoBeneHUIO 3a4eTa

3aueT Mo BCell AUCUUMINHE UNW ee YaCTU MpecsenyloT Lefb OLeHUTb paboTy CcTyaeHTa 3a
Kypc (cemecTp), MNonyvYeHHble TeopeTUYecKue 3HaHUSA, MPOYHOCTb WX, Pa3sBUTUE TBOPYECKOro
MbILLNEHUS, TMNpuobpeTeHne HaBbIKOB CaMOCTOSATENIbHON paboTbl, yMeHMe CUHTEe3NpoBaTb
NoJly4eHHble 3HAHUSA N NMPUMEHSATb UX K PELUEHMNIO MPaKTUYeCKNX 3aau.

KpuTepum oueHKM 3HAaHMHU NpU NpoBeeHUM 3a4eTa

«3a4YTeHOo» - BbICTAaBJSETCHA MPU YCJIOBUMWU, €C/IN CTYOEHT MOKa3biBAae€T XOpOoLUne 3HaHusA
n3yyeHHoro y4yebHoro maTepualia; CaMOCTOSTENIbHO, JIOTMYHO U MOCJIeA0BaTE/IbHO M3/araeT, u
MHTEpNpeTUpyeT MaTepuasnbl y4ebHOro Kypca; MOJSIHOCTbIO packpbiBaeT CMbICA Mpenflaraemoro
BOMPOCA; BflafieeT OCHOBHbLIMMA TEPMUHAMM U MOHATUAMU U3YYEHHOr0 KypCa; NoKa3biBaeT yMeHue
NnepesioXXnTb TEOPETUYECKNE 3HAHNSA Ha NpeanosiaraeMblil MPaKTUYECKUi OnbIT.

«He 3a4TeHO» - BbICTABASETCS MNPU HAJIMYUN CEPbE3HbLIX YNYLEHU B NPOLIECCE N3JIOXKEHUSA
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y4yebHOro MmaTepuana; B cJiydae OTCyTCTBUS 3HAHMIA OCHOBHbIX MOHATUIN 1 onpeaenieHnid Kypca nnm
NPUCYTCTBUN BOJbLLIOIO KOJIMYECTBA OLIMBOK Mpu MHTEPNpPeTaLUnn OCHOBHbLIX OMpeneneHunin; ecam
CTYOAEHT MOKa3blBaeT 3HAYUTENbHblE 3aTPyAHEHUS MPU OTBETE Ha MpPEeAsloKEHHbIE OCHOBHbIE U
[OMOJIHUTE IbHbIE BOMPOCHI; MNPU YCNIOBMU OTCYTCTBUSA OTBETA Ha OCHOBHOW W OOMOJIHUTEJNbHbIN
BOMpOC.

TpeboBaHuA K NnpoBeAeHUIO dK3aMeHa

3K3aMeH Mo agucumnauHe (Moaysio) npecaeanyoT Lenb oueHUTb paboTy cTyaeHTa 3a Kypc
(cemecTp), NoNyyYeHHbIE TeopeTNYEeCKMe 3HaHUSA, MPOYHOCTb UX, Pa3BUTUE TBOPYECKOr O MbILLJIEHUS,
npunobpeTeHne HaBbIKOB CaMOCTOATENLHON paboThl, yMeHNE CUMHTE3MPOBaTb MNONYYEHHbLIE 3HAHUA U
MPUMEHATb UX K pelleHNIo NpakKTU4eCKnx 3anay

KpuTepum oueHKHU 3HaHMA NpU NPpoBeaeHnMn 3K3aMeHa

OueHKa <«OT/NIMMHO» - BbICTABJSAETCS  CTYAEHTY, [OKa3aBLIeMYy BCECTOPOHHUE,
cncTemMaTmyeckne n raybokme 3HaHWS y4ebHOW MporpamMmbl OAUCUUMAUHBI U YMEHUS YBEPEHHO
NPUMMEHSATb WX Ha NpPakKTUKe TMpU pelleHnn KOHKPEeTHbIX 3agad, cBobogHoe W npaBusibHoOE
060CHOBaHME NPUHATLIX PeLUeHUN.

OueHka «XOpOoLWwo» - BblICTaBJIAeTCAd CTyAeHTYy, eCJin OH TBepOo 3HaeT MaTepuaa, rpaMOTHO
Nno CcyuwecTtBy M3naraeTt ero, ymeeTt NnpuMeHAaTb nosydeHHble 3HaHNA Ha MPpaKTuKe, OO0MNyCKaeT B
oTBeTe UM B peleHnn 3agad4 HeKoTopble HETOYHOCTU, KOTOpPble MOXET YCTPaHUTb C MOMOLLBbIO
OOMoJIHNTENIbHbIX BOMPOCOB npenoaaBaTesid.

OueHKa «yA0BJIETBOPUTEJIbHO> - BbICTAaBAAETCA CTYAEHTY, MOKa3aBLEeMY dparMeHTapHbIN,
pa3pOoO3HEHHbIN XapaKTep 3HaHWIA, HeJOoCTaTOYHO MpaBuibHble hopMyNPoBKM 6a30BbIX MOHATUNA,
HapyLleHNs NOrm4yeckom MNoC/enoBaTEeNbHOCTU B WU3JI0XKEHUWN MNPOrpaMMHOro MaTepuana, HO mpu
3TOM OH B/flafeeT OCHOBHbIMU pa3aesaMun y4ebHom nporpaMmmbl, He06XoAMMbIMUK 018 Oa/ibHENLWeEro
0by4eHns n MOXKEeT NPUMEHATb NOJTy4YeHHble 3HaHUA Mo obpasuy B CTaHAAPTHON CUTyauun.

OueHKa «HeyA0BJIeTBOPUTEJIbHO» - BbICTaBAETCA CTYAEHTY, KOTOPbIA He 3HaeT bosbLuei
4acTM OCHOBHOIMO cofep>XaHus y4ebHoN nporpaMmbl AUCUUMNIVHLI, AonyckaeT rpybbie owmnbkn B
(hOpPMYySINPOBKAX OCHOBHbIX MOHATUA AUCLUUMANHbLI U HE YMeeT UCMO0JIb30BaTh MOJlyYeHHble 3HaHMWS
Nnpu peLeHnn TUNOBbIX MPaKTUYECKNX 3a4au.
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8. YyebHO-MeTOAM4YecKOe U UH(pOopPMaLUOHHOe obecneyeHue AUCLUMUNIIUHBI

(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue

CcblIKa

Buoxumus : yyebHuk / J1.B. ABaeeBa [u gp. ] ; non pen. E.C.
CeBepuHa. - MockBa : [90TAP-Meguna, 2020. - 768 c. - TekcT :
3NEeKTPOHHbLIN. - 9BC KoHcynbTaHT cTyaeHTa. - URL:
https://www.studentlibrary.ru/book/ISBN9785970454619.html
. - Pexxum goctyna: no nognucke. - ISBN 978-5-9704-5461-9

https://www.studentlibrary.ru/book/ISBN9785970454619.html

Epwos, HO.A. Brnoxnmmns : y4ebHUK 1 NpakTUKyM Onsa By30B /
lO.A. Epwos, H.W. 3anuesa ; nog pea. C.W. LLykuHa. - 2-e
n3a., ucnp. n gon. - Mockea : KOpanT, 2023. - 323 c. - TekcT :
3N1eKTPOHHbIN. - (Bbicwee obpa3oBaHue). - 3BC OpanT. -
URL: https://urait.ru/bcode/511971. - Pexxum goctyna: no
noanucke. - ISBN 978-5-534-07505-2

https://urait.ru/bcode/511971

Komos, B.MN. bnoxmnmus : y4ebHuk ansa sysos / B.IN. Komos,
B.H. LUBepo.a ; nog obuwi. pen. B.M. Komoga. - 4-e 13a., ucnp.
n gon. - MockBa : FOpanT, 2023. - 684 c. - TekcT :
3N1eKTPOHHbIN. - (Bbiclwee obpa3oBaHue). - 3BC OpanT. -
URL: https://urait.ru/bcode/519746. - Pexxum gocTtyna: no
noanucke. - ISBN 978-5-534-13939-6

https://urait.ru/bcode/519746

8.2. lononHuTesNIbHaA nuTtepaTtypa

HasBaHue

CcblsIKa

MuTsakunHa, FO.A. Buoxumms : y4yebHoe nocobue / 0.A.
MuTskuHa. - Mocksa : PMIOP, 2022. - 113 c. - TeKcT :
3NEeKTPOHHbIN. - 9BC 3HaHuym. - URL:
http://znanium.com/catalog/document?id=399587. - Pexxum
jocTtyna: no nognucke. - ISBN 978-5-9557-0268-1. - ISBN
978-5-16-110610-5

http://znanium.com/catalog/document?id=399587

Hasbinos, B.B. buoxumus : y4ebHuk / B.B. dasbigos, T.I.
Basunosa, N.I'. OcTpoBckas. - MockBa : T90TAP-Megua,
2022. - 704 c. - TeKCT : 9N1€KTPOHHbIN. - 9BC KOHCYynbTaHT
CTyOeHTa. -
https://www.studentlibrary.ru/book/ISBN9785970469538.html
. - Pexxum pgocTtyna: no nognucke. - ISBN 978-5-9704-6953-8

https://www.studentlibrary.ru/book/ISBN9785970469538.html

General Chemistry. Training manual / Ministry of Science and
Higher Education of the Russian Federation, Federal State
Budgetary Educational Institution of Higher Education
«Maykop State Technological University», Medical
InstituteGeneral, Medicine Faculty ; [compiled by: Yu.A.
Ovcharoval. - Maykop : Kucherenko V.0., 2020. - 151 p. -
ISBN 978-5-907004-58-0

http://lib.mkgtu.ru:8002/libdata.php?id=00035547

574(07) M 54 MeToaunyeckune ykasaHusa K nabopatopHomy
MPakTUKYMy Mo Kypcy "buonormnyeckas xmmusa" : ons
CTyAeHToB creymanbHocTen 31.05.02 NeguaTtpus, 31.05.01
NeyebHoe peno, 31.05.03 CtomaTonorua, 33.05.01
dapmauunsa / M-Bo obpasoBaHua 1 Hayku P®, ®Ire0Y BO
Mankon. roc. TexHon. yH-T, Kad. mopconorum ;
coctaBuTenu: faxyxesa 3.P., HepoBHbix J1.M. - Mankon :
B.n., 2020. - 76 c. - 96 Hb MI'TY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=2100040770. -
Pe>xum pocTyna: cBob6ofHbIN. - Bubnnorp.: c. 76 (8 Ha3B.)

http://lib.mkgtu.ru:8002/libdata.php?id=2100040770

Xnmusa yrneBonos : y4yebHoe nocobue / M-Bo BbiCLLU.
obpasoBaHUA 1 Haykn PO, ®rBE0Y BO Marikon. roc. TeXHO.
YH-T, Meg. nH-1, ®apmauesT. dak. ; [cocT.: N.N. Boykapesa,
K0.A. OByaposal. - Mawnkon : KyyepeHko O.B., 2019. - 115 c. -
ISBN 978-5-907004-43-6

http://lib.mkgtu.ru:8002/libdata.php?id=00035771

Broxmmuns ¢ ynpaxHeHnsaMn n 3agadamu : y4ebHuk / nog,
pen. Nnyxosa A.W., CesepuHa E.C. - MockBa : T90TAP-Megua,
2019. - 384 c. - 9bC KoHcynbTaHT cTyAeHTa. - URL:
http://www.studmedlib.ru/book/ISBN9785970450086.html. -
Pe)xum pgocTtyna: no nognucke. - ISBN 978-5-9704-5008-6

https://www.studentlibrary.ru/book/ISBN9785970450086.html
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8.3. NHcbopMaLMOHHO-TEJIEKOMMYHUKALMOHHbIE pecypcbl ceTn «MIHTepHeT»

3bC «KoHcynbTaHT cTygeHTa». Konnekunn: MegnumHa. 3gpasooxpaHeHue (BMNO), NOTAP-Meana.
MpeMnymM KOMMNNEKT : CTyAeH4YecKas 3/1eKTpoHHaa bubnnoTteka : cant / OO0 «Monutexpecypcs».
dneKTpoHHas 6ubnnoTeka TexHM4YeCckoro By3a. - Mocksa, 2012. - . - URL:
http://www.studentlibrary.ru/cgi-bin/mb4x - Pexxum focTtyna: oasa 3apeructpup. nosab3osaTenein. -
TeKCT 3/IeKTPOHHbIN. ABnsAeTcsa snekKTpoHHoW bubnnotevHom cuctemon (36C), NnpenocTaBnAOLLEN
[OCTyn Yyepes ceTb UHTepHeT K y4ebHOM nuTepaType 1 AOMNONAHUTENIbHLIM MaTepuasniam,
npnobpeTeHHbIM Ha OCHOBaHMN NPSAMbIX OFOBOPOB C NpaBoobnagatensamu. NoaHOCTbIO
cooTBeTCTBYeT TpeboBaHMAM hefepanbHbiX FOCYyAapCTBEHHbIX 0Opa3oBaTesibHbIX CTaHOAPTOB
TpeTbero nokoneHmsa (ProcC BO 3+) kK koMmnaekToBaHNo 6MbanoTek, B TOM 4Yucsie 3N1eKTPOHHbIX, B
YacTn popMmnpoBaHmsa POHAO0B OCHOBHOW 1 AOMNOSHUTENbHON nnTepaTypbl, Ana CMO, BO v
acnupaHTypsbl. http://www.studentlibrary.ru/cgi-bin/mb4x «KoHCynbTaHT Bpada» : 3/IeKTPOHHa4
MeanunHcKasa bubnmoteka : cant / OO0 «Monutexpecypc». DneKTpoHHaa bubnmnoteka
TEexXHM4YecKoro By3a. - Mockgsa, 2012. - . - URL: http://www.rosmedlib.ru/cgi-bin/mb4x - Pexxum
JocTyna: Ang 3aperncTpup. rnoab3osaTtenen. - TeKCT 3N1eKTpoHHbIN.Halwa uenb caenaTb
npoeccnoHasbHoOe pa3BnTue B MegnunHe KoM(popTHLIM, MO3TOMY rlaBHas Halwa 3ajaya -
yOOB/IETBOPUTL NOTPEBHOCTY Bpayven 1 BCEX JPYrUX MEONLMHCKUX PpabOTHUKOB B NOJTyYeHUN
nHpopMaumu. Mo mepe TOro, Kak N3MeHsAITCAa NoTPebHOCTM Bpadven, N3MEHAEMCA U Mbl.
http://www.rosmedlib.ru/cgi-bin/mb4x Znanium.com. ba3oBas KoaeKyns : 3J1eKTPOHHO-
bubnmnoTteyHasa cnctema : cant / OO0 "Hay4dHo-nspatenbckuii ueHTp NHdpa-M". - Mockea, 2011 - -
URL: http://znanium.com/catalog (gaTa obHoBNeHUs: 06.06.2019). - Pexxum goctyna: ans
3aperncTpup. nosab3oBaTenen. - TeKCT: 3NeKTPOHHbIN.PoHA DBC hopmmpyeTCcsa C y4eToM BCeX
n3meHeHnn obpasoBaTesbHbIX CTAaHAAPTOB U BKOYaeT y4ebHuKY, y4ebHble nocobus, YMK,
MOHoOrpadum, aBTopedepaTbl, AnCcepTaunm, SHUNKIOMNELNN, CJI0BapU U CNPaBoOYHUKN,
3aKoHO4aTelbHO-HOPMAaTUBHbIE AOKYMEHThI, CreumnasibHble nepnogmnyeckme usgaHus n usgaHus,
BbiNyCKaeMble n3gaTenbcTsaMmu By30B. http://znanium.com/catalog/ IPRBooks. ba3oBas konnekuus :
9NEeKTPOHHO-6nbnnoTeyHasa cuctema : cant / O6WECTBO C OrPaHNYEHHON OTBETCTBEHHOCTLIO
KomnaHusa "An lNMu Ap Meguna". - Capatos, 2010 - . - URL: http://www.iprbookshop.ru/586.html -
Pe>xum gocTtyna: gnsa saperucTpup. nojib3oBaTtesien. - TeKCT 3JIeKTPOHHbIN. ABnseTcs
pacnpocTpaHeHHbIM obpa3oBaTesIbHbIM 3/IEKTPOHHBLIM PECYPCOM A5 BbICLLUNX U CPeAHUNX
cneunasnbHbIX y4ebHbIX 3aBeeHNn, Hay4YHO-UCCen0BaTeIbCKUX NHCTUTYTOB, NyBANYHbIX
6rnbnunoTtek, NnprnobpeTaloLmnx KOPNopaTUBHbLIN AOCTYMN A1 CBOUX oBy4alowmxcs, npenogasaTesien u
T.4. 9BC BkloYaeT y4ebHylo U Hay4YHY nMnTepaTypy No HanpasJieHUAM NOArOTOBKU BbICLLEr0 U
cpenHero npogeccmoHanbHoro obpasosanuns. http://www.iprbookshop.ru/586.html HaunoHanbHas
aNeKTpoHHasa bubnnoteka (HIB) : dhenepanbHasa rocyfapcTBeHHas MHPOPMaLMOHHAA cCucTema :
CcanT / MMHNUCTEepPCTBO KyNbTypbl Poccuinckon degepaummn, Poccuinckasa rocygapcreeHHas
bunbnnoteka. - MockBa, 2004 - - URL: https://H36.pdh/. - Pexxum gocTyna: gna saperncTpup.
nofib3oBaTesiei. - TeKCT: 3NeKTPOHHLIN. HIb - npoekT Poccuinckom rocyagapcreeHHon 6ubanoTekn.
Ha4unHas c 2004 r. MNpoekT HaunoHanbHasa anekTpoHHaa 6ubnmnorteka (H3B) paspabaThiBaeTcs
BeAYLMMN POCCUNCKUMKN BUbAnoTekamm npu nogaepxke MnHncTepcTea KynbTypbl Poccuinckom
®epepaumn. OcHoBHasA uenb H3B - obecneunTb cBOOOAHLINM AOCTYN rpaXkgaHaMm Poccuimnckom
depepaumm Ko BCEM U3JAaHHbIM, N34aBaeMbIM U XPaHALLMMCSH B (DOHAAX POCCUNCKUX BrubanoTtek
N30aHNAM N Hay4HbIM paboTaMm, - OT KHMXXHbIX MAaMATHUKOB UCTOPUN U KYJIbTYpPbl, A0 HOBENLLNX
aBTOPCKUX Npoun3BeneHunii. B HacToswee Bpems npoekT HIb BktoyaeT 6onee 1.660.000
3/1eKTPOHHbIX KHUT, 6Bonee 33.000.000 3anucen kaTanoros. https://H36.pd/ DnekTpoHHas
bubnnoTteka: bubnmoTteka anccepTaunin : cant / Poccunckasa rocygapcteeHHas bubnmorteka. -
Mocksa : PI'b, 2003. - URL: http://diss.rsl.ru/?lang=ru. - Pexxum gocTtyna: Ans 3aperncTpmp.
nofib3oBaTesien. - TeKCT: 3/IeKTPOHHbIN. B COOTBETCTBUM C MPUKA30OM FreHepasibHOro gnpektopa Pr'b
Ne 55 01 02.03.2012 r. nonb3oBaTenAsM BupTyasibHbIX YnTaNbHbIX 3a/10B pa3speweH 3AKA3 Ha
neyYaTb NOJIHbIX TEKCTOB AuccepTauun ns 36 PIb. MNpn nepsom obpalyeHun K pecypcam 36/ PI'b
Heob6Xx0AMMO MPOATU PErMcTPaLMIo B BUPTYalbHOM YnTasbHOM 3ane PI6.POCCUNCKASA
HALMOHANIbBHAA BUBNTNOTEKA (PHB) : canT / Poccuinckas HaunoHanbHaa 6ubnmnorteka. - Mocksa :
PHB, 1998. - URL: http://nir.ru/. - Pexxum goctyna: onsa 3apeructpmp. nosb3oBaTenen. - TekcT:
3/1eKTPOHHbLIN. "... 04Ha U3 KPYMHENLLIWUX B MUpPE N BTOpas Mo BesnydmnHe poHaoB B Poccnimnckom
depepaumn - CIY>XUT POCCUNCKON KYNbTYpPeE N HayKe, XpPaHUT HaLMOHasIbHYIO NaMATb,
CcnocobCcTByeT NMPOCBELLEHNIO HAaCeALWMNX POCCUIO HAPOA0B U PacnpoCTPaHEHUIO naen rymaHmsma.
... B hoHpgax bBubnnotekn xpaHutcs 6onee 38,6 MJH 3K3. NPOU3BEAEHUA NEYATU N NHBIX
WH(OPMaLMOHHbLIX PEeCYpPCOB, B TOM YUCAE N HAa 3NIeKTPOHHbIX HOCUTENAX, LOCTYMHbIX LUMPOKOMY
o]
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Kpyry nonb3oBaTtesien. ExxerogHo PHB nocewaeT okono 850 ThIC. YyntaTenen, KOToOpbIM BblOaeTCA
00 5 MAH n3gaHnn, K ee afleKTPOHHbLIM pecypcaM obpallatoTcs 3a rof cebile 10 MAH yaaneHHbIX
nosib3osaTtesiei. ... CoOXpaHas KyNbTYPHYIO U NCTOPUYECKYIO MPEeeMCTBEHHOCTb, BEPHOCTb
6nbnmoTeYHbIM TpaanuLUMaM, 3a510)KeHHbIM elle B MmnepaTopckon MNybnnyHon 6ubnnoteke, PHB
cerogHs — coBpeMeHHoe MHOPMaLMOHHOE yyYpexaeHue, OCHalleHHoe HoBenwuM obopynoBaHneM
1N CBOEBPEMEHHO OTBeYatlowee Ha HaCyLHble BbI30Bbl BpeMeHW." (umnTaTta ¢ canTa PHB:
http://nir.ru/nir_visit/RA1162/rnb-today ) http://diss.rsl.ru/ eLIBRARY.RU. : Hay4Haa 3neKTpoHHas
bnbnnoTteka : canT. - Mocksa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. - Pexxum goctyna: ans
3aperncTpup. nosib3oBaTesnen. - TeKCT: 3N1eKTPOHHLIN. MnaTdopma eLIBRARY.RU 6bina co3pnaHa B
1999 roay no nHnumnaTmee Poccnmckoro hoHaa hyHOaMeHTasIbHbIX UCCNefoBaHUN Ans
obecneyeHnsa PpOCCUNCKMM YHEHbBIM 3/IEKTPOHHOIO A0CTYMa K BeAYLWMM NMHOCTPaHHbIM Hay4YHbIM
n3pganmam. C 2005 ropa eLIBRARY.RU Havana paboTy € pyccKoa3sbl4HbIMU MyOAMKaLNAMN U HbliHE
ABNSETCA BEOAYLLEN SNTIEKTPOHHON BBNINOTEKO HayYHOW NMEPMOONKN Ha PYCCKOM A3blKe B MUpPE.
https://elibrary.ru/defaultx.asp CYBERLENINKA : Hay4YHasa anekTpoHHas 6bubnnoTteka : canT. -
MockBa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum gocTyna: ans 3aperucrpup.
rnonb3oBaTenen. - TEeKCT: 3IeKTPOHHbIN. KnbepJleHMHKa - 3TO Hay4YHas 3/1eKTpoHHaa bubnnoTteka,
MOCTpOEHHasa Ha NnapagurMme oTKpbITON Haykn (Open Science), OCHOBHbIMUW 3agav4aMn KOTOPOK
ABMASAETCA MONyNspu3auLmna HaykKu n HaydyHom AeaTeNlbHOCTH, 06LeCTBEeHHbIN KOHTPOJIb KadYecTBa
Hay4HbIX Ny6AnKaunn, pa3BuTne MeXXaucLunnianHapHbIX NCCefoBaHNin, COBPEMEHHOI0 UHCTUTYTa
Hay4HOWN peLeH3un, NoBbIleHNEe LUTUPYEMOCTN POCCUACKON HayKN N MOCTPOEHME UHMPACTPYKTYpbl
3HaHuN. https://cyberleninka.ru/ B pamkax F'ocyaapcTBeHHOro koHTpakTa Ne07.551.11.4002
KoHcopumyM HINKOH npepnocTtasun yntatenam Orb0Oy BO «MITY» ooCTyn K apxmuBaM Hay4HbIX
XKYPHaNoB 3apybexxHbIX n3aatenbCTB. [LoCTyn OTKPLIT CO BCEX KOMMbIOTEPOB YHUBEPCUTETCKOMN
ceTu. http://www.neicon.ru/ Cambridge University Press : apxnBbl Hay4HbIX XXYPHasoB : CaT /
MwuHucTepcTBo obpa3oBaHus U Hayku Poccniickon ®epepaunmn, HaumoHanbHbIN NEKTPOHHO-
NHdopmaynoHHbIn KoHcopumnym (HONMKOH), N3paTenscTBo KeMbpua)xCKoro yHMBepcmTeTa. -
Mocksa, 2013. - ..... - URL:
https://arch.neicon.ru/xmlui/browse?type=journal&value=Cambridge+Opera+Journal . - Pexxum
JocTyna: AN 3aperncTpup. rnojibdoBatesien. - TeKCT: 3/1eKTPOHHbIN. 3aaTenbCTBO

KeMbpuna xcKoro yHMBepcuTeTa - CTapenllee n3faTtenbCTBO B MUpe, NepBble KHUMM Bbinun
onybnnkoBaHbl UM B 1584 roay. 3a YeTbipe BEKa CBOEro CyLLeCTBOBaHUS N34aTeNbCTBO BbIMyCTUIO
MHOrMe KHUrM U3BecCcTHbIX y4eHbIX - icaaka HbloTOHa, [>koHa MnnbToHa, bepTpaHa Paccena,
AnbbepTa INHLWITENHA, HO NNLWb K CepeinHe ABaALaTOro BeKa OHO Pa3BUIOCh B KPYMHENLLNA
COBpPEeMEeHHbIN n3gaTeNbCKUn OM, KOTOPbLIM ABNseTcsA ceronHs. https://www.cambridge.org/ Nature
International journal of science : apxmBbl Hay4YHbIX XXYPHaN0B : CalT / MMHNCTEPCTBO 06pa3oBaHUS n
Hayku Poccunrickon ®epepaunm, HaumoHanbHbIN NeKTPOHHO-VH(OPMaUNOHHBIA KOHCopLYyM
(HOMKOH), Springer Nature Publishing AG. - Mocksa, 2013. - ..... - URL:
https://arch.neicon.ru/xmlui/browse?type=journal&value=Nature . - Pexxum goctyna: ans
3aperucTpup. nosib3oBaTtesieil. - TeKCT: 3IeKTPOHHbIN. OANH U3 CaMbIX CTapbiX U aBTOPUTETHbIX
obLeHay4YHbIX XXypHanoB. MNybnankyeT nccnenoBaHus, NOCBsALLEHHbIE LMPOKOMY CNeKTpy BOMNPOCOB,
B OCHOBHOM eCTeCTBEHHO-Hay4YHOn TeMaTuku. Llngpposon apxue xxypHana Nature 1869 -2011rr.
https://www.nature.com/ Poccnickume Hay4Hble MeaunumHckue xxypHaibl (RNMJ) : 6a3a faHHbIX : canT
/ HaumoHanbHbIN 3NeKTPpoHHO-NIHhopMaunoHHbIn KoHcopunyMm (HOMKOH), Accoumaumsa Hay4HbIX
pefakTopoB u nspatenen. - Mockea: Elpub.ru, 2016. - . - URL: http://rnmj.ru/. - Pexxum goctyna: ans
3aperncTpup. nosib3oBaTesnen. - TeKCT: 3IeKTPOHHbIN.DNEKTPOHHasa 6a3a «POCCUMNCKUE Hay4Hble
MeOUNLUNHCKNE XXYPHasbl» NPefoCTaBAsSeT AOCTYMN K CBEXUM BbiMyCKaM U MOSHOTEKCTOBbLIM apXMBaMm
50 MegnUNHCKNX XXypHanoB. ABcontoTHOe 60AbLWNHCTBO Ny6anKaunin 4oCcTyrnHO B cBO6OAHOM
MONHOTEKCTOBOM Buae B popmaTe PDF. http://rnmj.ru/ Nepuoanyeckne nagaHnsa AOCTyMNHbIE
obyyatowmmcs n cotpyaHukam ®re0Qy BO MITY no noannucke U Ha OCHOBAHUM KOHTPAKTOB U
JIMLUEH3NOHHbIX cornawenuni. /index.php/resursy/37-periodicheskie-izdaniya MnHmncrtepcTso
34paBooxpaHeHuns Poccuinckon ®enepauunn : odnLnanbHbI canT. - MockBa. - ObHoBAsSIEeTCS
exepgHeBHo. - URL: https://minzdrav.gov.ru/. - TeKCT: aneKTpPoHHbIN. https://minzdrav.gov.ru/
MunHNCTEpPCTBO 34paBooXpaHeHns Pecnybnnkmn Agbires : opuunanbHbin canT / MUMHNCTEPCTBO
30paBooxpaHeHnsa Poccunckon ®epepaunm - Mankon. - URL: http://mzra.ru/index.php/ - TekcT
9NeKTPOoHHbIN. /index.php/weblinks?task=weblink.go&id=80 BceMunpHasa opraHusaums
340paBoOXpaHeHmns : rnobanbHbin Beb-canT / OpraHmsauma obbegnHeHHbIX Hauuini. - URL:
https://www.who.int/ru#/ - TeKCT:9n1eKTPOHHbIN.OCHOBHbIMMK 3ada4aMu BO3 asnatoTcs:
npefocTaBsieHNe MeXAYHAPOAHbLIX peKoMeHAaLumnn B 061acTn 34paBooXpaHeHns; yCTaHOBeHNEe
CTaHOapTOB 34pPaBOOXPAHEHMNSA; COTPYAHNYECTBO C NPaBMTENbLCTBAMU CTPaH B 061aCTh yCUNeHUS
HaLMOHaIbHbIX NPOrpaMm 34paBoOOXpPaHeHUs; pa3paboTka n nepefadya COOTBETCTBYHOLMX
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TEeXHONOrnn, NHpopMaLmn U CTaHOaPTOB 34PaBOOXPaHEHUS.
/index.php/weblinks?task=weblink.go&id=81 ®epnepanbHasa cny>xba no Haa3opy B cdepe
3[paBoOXpaHeHus: opununanbHbIM canT. - MockBa. - URL: https://roszdravnadzor.gov.ru/ - TeKCT:
371eKTPOHHbLIN. https://roszdravnadzor.gov.ru/ PETUCTP NEKAPCTBEHHbLIX CPELCTB POCCUW. PJIC:
omumnanbHbIM canT. - MockBa. - URL: https://www.rlsnet.ru/ - TEKCT: 371I€KTPOHHbIN.
https://www.rlsnet.ru/ ®I'bY LleHTpanbHbI Hay4YHO-UCCIeA0BaTENbCKUA UHCTUTYT OpraHu3aumnum v
WHopMaTM3aL N 34paBoOOXpPaHEeHNS @ caT / MMHNCTEPCTBO 34paBooOXpaHeHns PoCcCnnckom
depnepaumn. - Mocksa, [2077?]. - . - URL: https://mednet.ru/. - TekcT: 3/1eKTPOHHbLIN.OCHOBHON LIENbIO
0eaTeNbHOCTN NHCTUTYTa ABASEeTCS pa3paboTkKa Hay4YHbIX OCHOB peann3auunum rocyaapCTBEHHON
NOSINTUKK B Chepe 34paBOOXPAHEHUNS, @ TaKXKe Hay4HOe 060CHOBaHME Pa3BUTUSA CUCTEMbI OXPaHbl
300pOBbS HacesleHns, opraHn3aummn n nHpopMaTnlaumn 3gpaBooxpaHenmns. https://mednet.ru/
denepanbHas 3NEKTPOHHAA MegnuUnHcKas bubnmnoteka (PIMB) : canT / MUHNCTEPCTBO
34paBooxpaHeHmns Poccuinckon ®enepaumnn, LleHTpanbHaa HayYyHast MeauumHcKasa bubnmnoTeka
(LLHMB) NepBoro MoCKOBCKOIro rocy4apCTBEHHOr0O MeANLMHCKOro yHBepcuTeTa um. M.M.CevyeHoBa.
- MockBa, 2011. - URL: https://femb.ru/. - TEKCT: 3/IeKTPOHHBLINBXOANT B COCTaB €4NHOWN
rocygapcTBeHHON MHGOPMaLIMOHHON CUCTeMbl B cdhepe 3paBOOXpPaHEHWS B Ka4eCTBe CNpaBOYHOM
cuctemsbl. https://femb.ru/ Bubnnoteka Bpayda. g cneumannctos cepbl 34paBOOXPAHEHNS : CanT.
- MockBa. - URL: https://lib.medvestnik.ru/articles/pediatriya. - Pexxum goctyna: ceobogHas
perncrtpauns. - TekKCT: 3/IeKTPOHHbIN.Bubnmnoteka BkAOYaeT CTaTbl U3 POCCUNCKUX MEAUNLNHCKNX
XKYPHasoB Mo caefyoLlnm HanpaBaeHNAaM: Kaponoaornsa, akyLepCcTBO U TMHEKONOr NS, YPOIOrns v
aHApPOJIOrng, Tepanusa, 4epMaTOBEHEPONOrns, racTPOIHTEPOSIOr NS, HEBPONOrns, MHPEKLMOHHbIE
bonesHun, sHOoKpuHonorus, neanatpusa. https://lib.medvestnik.ru/ Coto3 negnatpos Poccun : cant /
Mcnonkom Cotosa negmatpoB Poccun. - [Mocksa], 2019. - . - URL: http://www.pediatr-
russia.ru/aboutspr/ispolkom. - TekcT: aneKTpoHHbIN.Llenun cotoza negnaTtpos Poccnum cogencrtemne
OXpaHe 340p0Bbs MaTepu 1 pebeHKa, COXpPaHEHNE N YMHOXEHNE TpaanLUni oTe4eCTBEHHOMN
negmaTpun, 3alWMTa 1 NOMOLLb NeanaTpuyeckon cnyxbe B ee eATenbHOCTU, 06beoNHEHNE
NPakKTUYECKNX BpaYvyen, y4eHbIX 1 pabOTHUKOB BbICLLEN MeANaTPNYECKON LLUKOJbl A5 peLleHns
aKTyaJlbHbIX MPakKTUYeCKNX, Hay4HbIX N obpa3oBaTesibHbIX NpobsieM oxpaHbl 340POBbSA MaTepPn n
pebeHka. http://www.pediatr-russia.ru/ MexxpernoHanbHasa obuwecTBeHHas opraHusaumns "ObuwecTso
(hapMaKO3IKOHOMUYECKNX NccaenoBaHnn" : cant. - Mockea, [207?]. - . - URL:
http://www.rspor.ru/index.php. - TeKkcT: an1eKTpOoHHbIN.Llenamn OpraHusaumm ABASOTCA: yaydlleHne
opraHu3aumm oxpaHbl 340p0OBbS rpakdaH Poccuninckon ®depepaunm; pa3smtme obLLECTBEHHOMO
3QpaBooxpaHenmns. http://www.rspor.ru/index.php Cathedra. Kacdheapa. CTomaTonornyeckoe
obpa3oBaHMe : XXypHan : canT / MockoBCcknm MocyaapcTBeHHbI Meanko-CToMaTo10rnyeckuni
YHusepcuteT nmeHu A.W. EBookumoBa. - MockBa, 2016. - URL: http://cathedra-mag.ru/. - TekcT:
3/IEKTPOHHbIN.KYpPHaa 3TO NCTOYHUK MHDOPMaLIMN O COCTOSHNM CTOMATOJIOrMYECKOW HayKu U
NPakTUKMN B MUPE N KaHaN obLeHNA BpaYeN-CTOMATOJIOr0B, Hay4HbIX UCCefoBaTeNEeN U Nefaroros
MeANLMNHCKNX BY30B BCEX PErMOHOB P® 1 3apybexxHbIX cTpaH.lMpodeccnoHanbHbIN
cToMaToJsiornyeckmin noptan (cant) «Knyb ctomaTtonoroB» : canT. - URL: https://stomatologclub.ru/ -
TekcT: anekKTpoHHbIn.CToMaTonornyeckoe coobuiectso © DentalCommunity.ru : canT - URL:
https://dentalcommunity.ru/ - TeKCT: 371eKTPOHHbIN.CTOMaTONOrn4ecknii noptan CTOMaHeT.py -
HoBocTu cTtoMmaTosN0rnmn, oT4é€Thl 06 UCCNefoBaHNAX, MapKeTUHI Ana cToMaTosioros : canT - URL:
https://stomanet.ru/ - TekcT: 31eKTpOHHbIN.NeoStom - canT no cTomaTonorun. AKTyasibHas
MHopMaL s 0 COBPEMEHHOM CTOMATOMOMUK : canT. - 2011-2019. URL: http://neostom.ru/. - TekcT:
3N1eKTPOHHbIN. http://cathedra-mag.ru/ FreeBooks4Doctors (MegnumnHckmne KHUrn B CcB0604AHOM
poctyne) : cant. - URL: http://www.freebooks4doctors.com/f.php?f=index/ - TekcT:
3/1eKTPOHHbIN.CanT 6bi1 co34aH ANs coaencTemsa 6ecniaTHOMY AOCTYNY K MEAULNHCKUM KHUMaM B
NHuTepHeTe. http://www.freebooks4doctors.com/f.php?f=index Free Medical Journals (MeguuunHckne
»KypHasnbl B cBobogHoM gocTtyne) : canT. - URL: http://www.freemedicaljournals.com/. - TekcT:
3/1eKTPOHHbIN.CanT 6blN1 co30aH ANs coaencTemsa 6ecniaTHOMY AOCTYNY K MOJIHbIM TEKCTaM cTaTen
N3 MeAVLIMHCKNX XYpHanoB B MIHTepHeTe. http://www.freemedicaljournals.com/ DOA]J (Directory of
Open Access Journals) : KaTanor )XypHaJioB OTKPbITOro goctyna : [canT] / JIYHOCKUA YHUBEPCUTET
(lWBeuwns). - NyHa, 2003. - . - URL: https://www.doaj.org/. - TeKCT: 3/1eKTPOHHbIN.KaTanor cogepxuT
MOJIHOTEKCTOBLIE XXYpPHasibl N3 BCex obnacTen 3HaHWN, BKOYas: MeanunHy, bruonoruo, xmMmuio.
XKypHanbl npeacTaBnieHbl 6onee 4eMm Ha 10 a3blkax. OTaeNbHbIe n3gaHus TpebyroT ceoboaHon
peructpaunn. NpocMoTp »XYPHaI0B Mo Ha3BaHMAM U Mo pybpnkam, NoCcTaTeNHbIN NOUCK. MNosHbIe
TEeKCTbl cTaTen B popmaTe PDF n HTML. http://www.doaj.org/
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

Bonpocbl, BLIHOCMMbIE Ha slabopaTopHbIe 3aHATUA
4 ceMmecTp
Section 1. Introduction in biochemistry. Section 2. Enzymology and biological oxidation.

Topic 1. Introduction to biochemistry. The structure of proteins. Physical and chemical properties of proteins. Mechanisms of
proteins sedimentation. Enzymes. Classification, structure, properties.

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 diffusion, 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. Peculiarities of enzymes as protein catalysts.

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

8. The structure of enzymes. Coenzymes, their classification and role in catalysis. Block-structures of the NAD+, NADP+, FAD and FMN.
9. The influence of conformational changes on enzyme activity.

10. The mechanism of enzyme action. Enzyme kinetics. The effect of substrate concentration, pH, temperature on enzyme reaction velocity
(molecular mechanism, graphical relationship). Michaelis’'s constant (Km), usage of Km for predicting the course of biochemical reactions.

11. Specificity of enzyme action. Types of specificity.
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Topic 2. 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 active site.

3. Structure peculiarities of allosteric enzymes, allosteric center. The concept of a «key enzyme».

4. Regulation mechanisms of the enzyme-catalyzed processes rate: regulation of the enzymes 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 (examples). Types of inhibition (irreversible and reversible,
isosteric and allosteric), characteristic, examples.

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

8. Medical aspects of enzymology.

Topic 3. Introduction to metabolism. Central metabolic pathway - the Krebs citric acid 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 B2 in redox 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 synthesis: 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.
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7. The functions of TCA cycle: integrative, catabolic, anabolic, energetic, hydrogen-donor. Regulation. Anaplerotic reactions.
Topic 4. Biological oxidation. Pathways of oxygen utilization by cells. Oxidative phosphorylation.
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 electro-chemical gradient formation.

4. Mechanisms of mitochondrial synthesis of ATP. H4+-ATP-synthase. Coupling of respiration 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 phosphorylation (mechanism, uncoupling agents). Inhibitors of
electron transport and oxidative phosphorylation.

7. Microsomal oxidation, its role for the cell.

Topic 5. 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 concentration, pH, temperature on enzyme reaction velocity
(molecular mechanism, graphical relationship). 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, isosteric and allosteric regulation, covalent modification
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of the structure of the enzyme.
7. Multiple forms of enzymes (isoenzymes and true multiple forms), examples, their biological 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 synthesis: 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 complexes, coenzymes, functioning mechanism. The diagram
of the respiratory chain, phosphorylation 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 6. Digestion of carbohydrates. Metabolism of glycogen. Glycolysis.

Problems for discussion:

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

2. Absorption of carbohydrates digestion products, molecular mechanisms. The fate of absorbed monosaccharides. Glucose transport to cells.
3. Glycogen synthesis, purpose, sequence of reactions, expenditure of energy and regulation.

4. Degradation of glycogen in the liver and muscles, sequence of reactions, regulation.
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5. Glycolysis, its biological role, subcellular localization, phases (preparatory or unoxidative, oxidative), reactions, energy yield and mechanism
of ATP formation. Glycolysis regulation, key enzymes.

Topic 7. Metabolic pathways of pyruvate. Gluconeogenesis. Aerobic oxidation of glucose to final products (CO2 and H20).
Problems for discussion:

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

2. Reduction of pyruvate to lactate (reaction, LDH isoenzymes, the appointment of reactions), Cori cycle. Disposal of lactate by cells.
3. Gluconeogenesis (purpose, substrates, key reactions and enzymes, regulation, expenditure of energy).

4. Oxidative decarboxylation of pyruvate (biological role, subcellular localization, reactions); pyruvate dehydrogenase complex (enzymes,
coenzymes), regulation of pyruvate dehydrogenase activity.

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

6. Aerobic oxidation of glucose to CO2 and H20 (steps associated with oxidative phosphorylation, energy yield).

Topic 8. 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, epinephrine, glucagon, glucocorticoids etc.).
Topic 9. 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 absorbed monosaccharides. Glucose transport to cells.

3. Glycogen synthesis, purpose, sequence of reactions, expenditure of energy and regulation. Aglycogenosis.
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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 dehydrogenase complex (enzymes, co-enzymes, scheme of
reactions).

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

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

9. Aerobic oxidation of glucose to CO2 and H20 (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 10. Lipid metabolism. Digestion and re-synthesis. Transport of exogenous lipids. 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 acylglyceroles and glycerophospholipids; block-structures of waxes, sphingophospholipids, glycolipids,

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 specificity). Activation of pancreatic lipase. Absorption
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(mechanisms, micellar dissolution, fate of micelles).

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

Topic 11. Lipids blood transport. Metabolism of cholesterol. Depositing and mobilization 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 organism, bile acids as a major end product of cholesterol
metabolism, cholelithiasis.

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

4. Mechanisms for maintaining balance cholesterol in cells. Transport of cholesterol in extrahepatic 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 prevention 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 mobilization of fat, violations of these processes in obesity.

Topic 12. Fatty acids metabolism. Metabolism of ketone bodies. Determination of total 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. B-oxidation of fatty acids with
an odd number of carbons, unsaturated fatty acids. Peculiarities of B-oxidation in peroxisomes.

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, prostacyclins, leukotriens, thromboxans) and their biological
role.
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5. Ketogenesis: tissue and subcellular localization, substrates, chemistry. Synthesis of ketone 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 13. 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 emulsion). Bile, bile acids (primary, conjugated, secondary).
Enterohepatic re-circulation of bile acids. 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 lipotropic factors).

5. The structure and metabolism of VLDL (very low density lipoproteins), IDL (intermediate density lipoproteins), LDL (low density lipoproteins),
HDL (high density lipoproteins). Biochemistry 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. B-oxidation of fatty acids with

an odd number of carbons, unsaturated fatty acids. Peculiarities of B-oxidation in peroxisomes.

9. Biosynthesis of fatty acids. Subcellular localization, substrates, reactions, regulation. Peculiarities 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, prostacyclins, leukotriens, thromboxans) and their biological
role.
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12. Ketogenesis: tissue and subcellular localization, substrates, reactions. Molecular mechanisms of ketonemias in diabetes mellitus and fasting.
Utilization of ketone bodies (interconversions, 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 14. Role of proteins, fats, carbohydrates, water-soluble vitamins. Vitamin-like substances. Fat-soluble vitamins.

Problems for discussion:

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

2. Vitamins of B group: a) thiamine (B1); b) riboflavin (B2); c) pantothenic acid; d) niacin; e) pyridoxine (B6); f) folic acid (B9); 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, paraaminobenzoic acid, vit. U, etc. Biological role.
5. Tocopherol. The chemical nature, involved in the metabolism, signs of vitamin deficiencies, daily demand, the main sources of vitamin E.

6. Retinol. The chemical nature, involved in the metabolism, symptoms of hypo- and hypervitaminosis, 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 15. 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 aldosterone, vasopressin, atrial natriuretic factor.
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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 16. 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. Essential nutritive factors.

2. Water soluble vitamins: thiamine (B1), riboflavin (B2), pantothenic acid, niacin, pyridoxine (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, paraaminobenzoic 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 aldosterone, 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, paraaminobenzoic acid, vit. U, etc. Biological role.

5 cemecTp

Section 6. Biochemistry of proteins and amino acids.

Topic 17. Digestion and absorption of proteins. Analysis of gastric juice.
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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 18. 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, epinephrine). Reactions of biosynthesis, biological role.

Topic 19. 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).
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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 determination and clinical-diagnostic significance.
Topic 20. 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 mechanism 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 significance. 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 determination 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, norepinephrine, epinephrine) and their role in the body.

Section 7. Biochemistry of nucleoproteins and nucleic acids.
Topic 21. Nucleoproteins chemistry and metabolism. Determination of uric acid in urine.

Problems for discussion:
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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 (significance, 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, regulation, role of vitamins).
8. Synthesis of deoxyribonucleotides.

Topic 22. 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 23. 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 mature| collagen.
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2. Elastin. Role in the body. Features of the primary structure. The importance of extracellular stages in the mechanisms of formation of mature
elastic tissue.

3. Protein-carbohydrate complexes. Principles of classification, biological role, mechanisms 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 24. 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 localization, functions.

3. Nucleoprotein metabolism. Digestion of nucleoproteins in the digestive tract (significance, 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 reactions, 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 catalyzed by these enzymes.

12. Modern understanding of protein biosynthesis. Regulation of protein biosynthesis in the cell at a genetic level.
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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 — mature| collagen.

15. Elastin. Role in the body. Features of the primary structure. The importance of extracellular 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 25. 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 receptors (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, Ca2+, diacylglycerol), proteinkinases. Peculiarities of signal transduction from intracellular and 1-TMS-receptors.

Topic 26. 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 mechanism 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.
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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, progesterone and male sex hormones at a cellular level.
Excessive and insufficient secretion of sex hormones.

Topic 27. Hormones regulated glucose blood level. Diabetes mellitus. Glucose tolerance 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 pancreatic hormone effect at a cellular level.

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

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

Topic 28. 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 cytosolic), 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 hormones. Role of G-proteins, secondary messengers
(cAMP, cGMP, IP3, Ca2+, DAG), proteinkinases. Signal transduction from intracellular and 1-TMS-receptors.

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

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 disease||.

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

10. Sex hormones: chemical structure, precursor, realization of the effect of estrogens, progesterone 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. Diabetes mellitus. Diagnostic value of sugar curves.

Section 9. Biochemistry of tissues and physiological functions.

Topic 29. 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 disturbances (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 CO2 and 02 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
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value.
6. Blood plasma enzymes (secretory, indicator, excretory). Diagnostic value of plasma enzymes 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 secondary (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 30. Biochemistry of the liver. Biochemistry of kidneys and uropoiesis.

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, microsomal 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.
8. Characterization of urine components in norm and in pathology.

9. Nonproteinic nitrogenous urinary components.
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Topic 31. Biochemistry of muscle tissues. Biochemistry of the nervous tissues.

Questions for preparation:

1. Proteins of myofilaments.

2. Mechanism of muscle contraction.

3. Contraction of smooth muscle.

4. Source of energy for muscle tissue.

5. Chemical composition of nervous tissue.

6. Peculiarities of brain metabolism.

7. Mechanism of nerve impulse transmission between endings of nerve cells.

Topic 32. Biochemistry of connective tissue. Biochemistry of cartilage and bones.
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. Ca2+-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.
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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 disturbances (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 CO2 and 02 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 enzymes 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 secondary (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.
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17. The role of the liver in protein metabolism.

18.

19.

Detoxificating function of the liver, mechanisms: (protective syntheses, acylation, microsomal oxidation, conjugation).

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

disorders.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

Biochemical methods of diagnosing liver disturbances.

Proteins of myofilaments.

Mechanism of muscle contraction.

Contraction of smooth muscle.

Source of energy for muscle tissue.

Chemical composition of nervous tissue.

Peculiarities of brain metabolism.

Mechanism of nerve impulse transmission between endings of nerve cells.

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

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

connective tissue.

31.

32.

33.

Protein-carbohydrate complexes. Classification. Role in the body. Features of synthesis and degradation.
Calcium and phosphorus. The metabolism in the body. Role in the processes of life. Ca2+-binding proteins and their role in the body.

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

composition. Hydroxyapatite crystals.

34.

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.
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10. MNepeyeHb MHPOPMALUOHHbIX TEXHOJIOFMW, UCNOJIb3YyeMbIX NPU
oCyLLecTBJIeHMM obpa3oBaTesibHOIro npouecca no aucuunauHe (Mmoaynio),
BKJIlOYaA NepeyeHb NporpaMMHOro obecne4yeHusa n UHPOPMaALMOHHbIX
CNpaBO4YHbIX cucTeMm (Npu HeobxoaMMOCTH)

10.1. NepeyeHb HeOOX0AMMOro nporpaMMHoOro obecnevyeHus

Ha3BaHue

. OnepaumnoHHasa cuctema Windows Jorosop oT 26.05.2020 Ne 32009117096 forosop oT 17.01.2019 Ne 31908696765

. ObuncHbIN nakeT Microsoft office 2016 Jorosop oT 26.05.2020 N. 32009117096 Horosop oT 17.01.2019 N. 31908696765

. Microsoft Office Word 2010 Homep npoaykTa 14.0.6024.1000 SP1 MSO 02260-018-0000106-48095

. AHTmBupyc kaspersky endpoint security JInueH3noHHbIn gorosop oT 17.02.2021 N. 203-20122401

. Adobe Reader DC CBobogHasa nuueH3uns

OV W|IN|F

. 7-Zip CBoboHaa nmueH3unsa

10.2. NMNepeyeHb HeOOXOAUMBIX UH(DOPMALMOHHbIX CMPABOYHbIX CUCTEM:

Kaxgbin obyyvatowminca B Te4eHmne Bcero nepnona obyvyeHna obecnedyeH nHOANBMAYaAbHbIM
HeorpaHU4YeHHbIM OOCTYMOM K 3/1IeKTPOHHO-6UBIMOTEYHBIM CMCTEMAM:

HasBaHue

3BC «KoHcynbTaHT cTyaeHTa». Konnekunun: MeguunHa. 3apasooxpaHeHnune (BMO), FIO0TAP-Meauna. MpeMnyM KOMMAEKT :
CTyAeH4YecKasa 3N1eKTpoHHaa bubnunoTteka : cant / OO0 «[Monntexpecypc». INeKTpoHHaa bubnnorteka TexXHN4YECKOro By3a. -
Mocksa, 2012. - . - URL: http://www.studentlibrary.ru/cgi-bin/mb4x - Pexxum goctyna: Ans 3apeructpup. nonb3osaTenen. -
TeKCT 3/IeKTPOHHbIN. ABNAeTCA 31eKTPOHHON BubnnoteyHon cuctemon (36C), NnpenocTaBnsowen JoOCTynN Yepes ceTb
NHTepHeT K y4yebHom nuTepaType 1 AOMNONAHUTENbHBIM MaTepuranam, NpuobpeTeHHbIM Ha OCHOBaHUN MPSAMbIX OMOBOPOB C
npasoobnagatensamu. MosHOCTbIO COOTBETCTBYET TpeboBaHNAM defepasibHbIX rOCyAapCTBEHHbIX 06pa3oBaTe/bHbIX
CTaHpapToB TpeTbero nokoneHns (ProcC BO 3+) kK koMnneKkToBaHUo 6bAnoTek, B TOM YUCSIe I/IEKTPOHHbIX, B YaCTun
hopmmpoBaHua poHAOB OCHOBHOM N AOMNOSAHUTENbHON nnTepaTypsbl, Ans CMO, BO n acnupaHTypbl.
http://www.studentlibrary.ru/cgi-bin/mb4x

«KOHCYyNbTaHT Bpaya» : 9N1eKTPOHHas MefuunHCKas bubnmoTteka : cant / OO0 «Monutexpecypc». dNeKTPOHHas
6nbnnoTeka TexHn4Yeckoro By3a. - Mocksa, 2012. - . - URL: http://www.rosmedlib.ru/cgi-bin/mb4x - Pexxum poctyna: ans
3aperncTpup. nosib3oBaTtesien. - TeKCT 3/IeKTPOHHbIN. Halwa uenb caenatb npoeccnoHasbHoe pa3Butue B MeguumHe
KOMMOPTHbIM, MO3TOMY F1aBHaa Halla 3aja4va - YA0BAeTBOPUTb NOTPebHOCTM Bpayel n Bcex ApYrnx MeanLUMNHCKNX
pabOTHMKOB B MoJly4eHUn nHgopmaumun. No mepe TOro, Kak N3MeHATCA NOTPEOHOCTN BpaYven, USMEHSEMCS 1 Mbl.
http://www.rosmedlib.ru/cgi-bin/mb4x

Znanium.com. ba3oBas Konekuns : 3N1eKTPOHHO-bubnnoTeyHas cuctema : cant / OO0 'Hay4Ho-n3paTenbCKUm LeHTpP
MHppa-M'. - Mocksa, 2011 - - URL: http://znanium.com/catalog (nata obHoBneHus: 06.06.2019). - Pexxum gocTtyna: ons
3aperncTpup. nosib3oBaTtesien. - TeKCT: 371eKTPOHHbIN.®oHA DBC hopMumpyeTCs C y4eTOM BCEX U3MEHEHUN
obpa3oBaTesibHbIX CTaHAAPTOB M BKJOYaeT y4yebHukn, y4ebHble nocobus, YMK, moHorpadun, asTopedepaThl,
anccepTaunn, sHUUKIoNeann, CJI0Bapu U CMPaBoOYHNKN, 3aKOHO4ATE/IbHO-HOPMaTUBHbIE AOKYMEHThI, CneLunasabHble
nepuoamnyeckme n3gaHus n n3gaHus, Bolnyckaemble nsgatenbcTBamm By308B. http://znanium.com/catalog/

IPRBooks. Ba3zoBasi Konnekuus : 31eKTPOHHO-6ubnnoTeyHas cuctema : cant / O6LLEeCTBO C OrpaHUYeHHOoN
OTBETCTBEHHOCTbI0O KomnaHusa 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[oCTyna: Ans 3aperncTpup. nosb3oBaTesneln. - TeKCT 3NEeKTPOHHbIN. ABNSETCA pacnpoCcTpaHeHHbIM obpa3oBaTesibHbIM
3JIEKTPOHHbIM PeCypCcoM A5 BbICLUMX U CPefHUX CheumnasbHbIX y4ebHbIX 3aBefeHnn, Hay4yHo-nccaenoBaTelbCKnx
WHCTUTYTOB, Ny6nnYHbIX BubnnoTek, npuobpeTaomx KOpnopaTUBHLIN LOCTYN AN8 CBOMX 0OyYaloLmxcs, npenonaBaTenen
n T.4. 9BC BKJOYaET y4ebHY0 N Hay4YHYI0 MTepaTypy MO HanpaBJieHNSM NOATOTOBKU BbICLLEr0 U CPEHEro
npogeccnoHasbHoro obpasoBaHus. http://www.iprbookshop.ru/586.html

HaunoHanbHas anekTpoHHasa bubnuoteka (H3B) : hepepanbHasa rocygapcTBeHHas MHGOPMaUNOHHAsA cucTeMa : CanT /
MUHNCTEPCTBO Ky NbTypbl Poccuinckon depepauum, Poccninckas rocyaapcTteeHHas bubnmorteka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pe)xxmm gocTyna: Ana 3aperncTpup. nosib3oBatenen. - TeKCT: 31eKTPOHHbIN. H3b - npoekT Poccurickom
rocynapcTseHHon 6ubnnotekn. HaumHasa ¢ 2004 r. MNpoekT HaunoHanbHasa 3n1eKTpoHHasa bubnnorteka (HIB)
pa3pabaTbiBaeTCs BeAYLLMMU POCCUACKMMN BubnnoTekamm npyu nognepxke MnHUCTepcTBa KybTypbl Poccuinckon
Pepepaumn. OcHoBHas uenb HIb - obecnevnTb cBOGOAHLIA [OCTYN rpakaaHam Poccuiickon depgepaumm Ko BCEM
MN30aHHbIM, N3[@aBaEeMbIM N XPaHALWLMMCS B (DOHAAX POCCUNCKNX BUBNINOTEK N3aaHMaM U Hay4HbIM paboTaMm, - OT KHVKHbIX
MaMATHUKOB UCTOPUN 1N KYJIbTYpPbl, A0 HOBENLUNX aBTOPCKUX Npon3BedeHunin. B HacToawee BpeMsa NnpoekT H3b BkovaeT
6onee 1.660.000 3n1eKTPOHHbIX KHUT, 6onee 33.000.000 3anucen kaTanoros. https://H36.pd/

SneKkTpoHHasa bubnnoTteka: bubnnoTeka ancceptaumn : canT / Poccuinckaa rocyaapcreeHHasa bubnnorteka. - Mocksa : PIb,
2003. - URL: http://diss.rsl.ru/?lang=ru. - Pe)xxum focTtyna: Ana 3aperncTpup. nosib3oBatenen. - TeKCT: 3IeKTPOHHbIN. B
COOTBETCTBUU C MPUKaA30M reHepasibHoro gnpektopa PI'b Ne 55 o1 02.03.2012 r. nonb3oBaTensM BupTyasibHbIX YNTasIbHbIX
3an0B pa3peweH 3AKA3 Ha nevyaTb NOMHbIX TEKCTOB AuccepTauunn ns 36 Prb. Mpun nepsom obpalieHnmn K pecypcam b
PI'6 Heo6Xx04MMO MPONTU PErncTpaLmio B BUPTYalbHOM YnTanbHOM 3ane PI6.POCCUNCKAA HALMOHAJIbHAS BUBJIMOTEKA
(PHB) : canT / Poccninckas HaumoHanbHas bubnnoTteka. - MockBa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: ans
3aperncTpup. noab3oBaTenen. - TeKCT: 3NIeKTPOHHbIN. ‘... 04Ha U3 KPyNHenLwmx B Mupe 1 BTopas no seanynHe oHA0B B
Poccuiickon ®enepaumm - CAy>XUT POCCUACKON KybType U HayKe, XpaHUT HaluMOHaJIbHYI0 NaMaTk, cnocobcTByeT
NpoCBeLLLeHNI0 HacenaLWwmx Poccuio HapoaoB 1 pacnpocTpaHeHWo naen ryMmaHmsma. ... B doHgax bnbanorekn xpaHntcs
6onee 38,6 MAH 3K3. NpoM3BeAEHUN NEYaTN N NHbIX NHHOPMALMOHHbLIX PECYPCOB, B TOM YUC/E U Ha 3JIEKTPOHHbIX
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Ha3BaHue

HOCUTeNAX, AOCTYMNHbIX LUMPOKOMY KpYry noJsib3oBaTenen. ExxerogHo PHB nocewaeT okoso 850 ThiC. YuTaTenem, KoTopbiM
BblAaeTca A0 5 MJIH U3JaHUNM, K ee 3NeKTPOHHbIM pecypcaM obpallatoTcs 3a rof cebile 10 MAH yaaneHHbIX
rnonb3oBaTenen. ... CoxpaHasa KyabTYPHYIO U UICTOPUYECKYIO NPeeMCTBEHHOCTb, BEPHOCTb BubanoTeyHbIM TpaanumamMm,
3aJ10)keHHbIM eLle B iMnepaTopckon MybnnyHon 6ubnmoteke, PHb cerogHs — coBpeMeHHoe MHpOopMaLoHHoe
yypexaeHue, ocHaleHHoe HoBenwnm obopyaoBaHMEM N CBOEBPEMEHHO OTBeYaloLLee Ha HacCyLHble BbI30Bbl BpEMEHN.'
(umTaTa ¢ canta PHB: http://nir.ru/nir visit/RA1162/rnb-today ) http://diss.rsl.ru/

eLIBRARY.RU. : Hay4Has anekTpoHHasa bubnunoTeka : canT. - Mocksa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. -
Pe>xxum pocTyna: ANns 3apeructpup. nonb3oBaTenen. - TEKCT: 3NeKTPOHHbIN. MnaTtdopma eLIBRARY.RU 6bina co3fnaHa B
1999 roay no nHMumnaTmee Poccminckoro poHAa pyHAaMeHTasbHbIX UCCefoBaHN ana obecrnevyeHns pOCCUNCKMM YYEHBIM
3JIEKTPOHHOr0 A0CTYyNa K BeAyLMM MHOCTPaHHbIM Hay4YHbIM usgaHusam. C 2005 roga eLIBRARY.RU Ha4vana paboTy ¢
PYCCKOA3bIYHBIMU NYBANKALNAMMN U HbiHE ABNSETCA BeAyLLel 3N1eKTPOHHON 61banoTekon Hay4HOM NepnoanKn Ha pycCKomM
A3blke B Mupe. https://elibrary.ru/defaultx.asp

CYBERLENINKA : Hay4Hasi aneKTpoHHasa bubnunoTeka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru// - Pexxunm
0O0CTyna: ANs 3aperncTpup. nosb3oBaTesienl. - TEKCT: 3N1eKTPOHHbIN. KnbepJleHnHKa - 3TO Hay4yHas 3/1eKTPOHHas
6nbnnoTeka, NOCTPOEHHAs Ha NapaAurmMe oTKpbITOM Haykn (Open Science), 0OCHOBHbIMU 3afa4YaMu KOTOPOW ABSieTCA
rnonynsipusaumns Haykn n Hay4yHon AesiTeNIbHOCTU, 06 eCTBEHHbIN KOHTPOJIb KayecTBa Hay4YHbIX NybnmMkauuia, pa3sutue
MEXANCUMMIMHAPHbIX NCCIeA0BaHNA, COBPEMEHHOIO NMHCTUTYTa Hay4YHON peLeH3un, NoBbILWEHNE LUTUPYEMOCTH
POCCUICKON HayKn 1 MOCTPOeHMe NHPPACTPYKTYpPbl 3HaHUN. https://cyberleninka.ru/

B pamkax NocypnapctBeHHOro koHTpakTa Ne07.551.11.4002 koHcopunym HIMKOH npepoctasun yntatenam ®re0y BO
«MI'TY» BOCTYN K apxmBaM Hay4HbIX XXYPHaoB 3apybexxHbix n3gatenbscTs. JOCTYN OTKPLIT CO BCEX KOMMbIOTEPOB
YHUBepcMTeTCKOM ceTu. http://www.neicon.ru/

Cambridge University Press : apxuBbl Hay4HbIX XXYPHan0B : CalT / MMHMUCTepcTBO 06pa3oBaHns N HayKn Poccuirckom
depepaumn, HaumoHanbHbIN IneKTpoHHO-UHpopMaunoHHbih KoHcopumyMm (HOUKOH), M3paTenbctBo Kembpua)xckoro
yHuBepcuteTa. - Mocksa, 2013. - ..... - URL:
https://arch.neicon.ru/xmlui/browse?type=journal&value=Cambridge+Opera+Jjournal . - Pexxum gocrtyna: onsa 3aperncrpup.
nonb3oBaTesiel. - TEeKCT: 3/1eKTPOHHbIN. i3aaTenscTBOo KeMbpMAXKCKOro yHMBepcuTeTa - CTapenllee n3gaTtensCcTBO B MUpe,
rnepsble KHUMK 6blnn onybnmkoBaHbl MM B 1584 roay. 3a 4yeTbipe BeKa CBOEro CyLLeCcTBOBaHNA U34aTeNbCTBO BbIMyCTWUII0
MHOIMe KHUIMM N3BECTHbIX y4eHbIx - Mcaaka HbtoToHa, [>koHa MunbToHa, bepTpaHa Paccena, AnbbepTa SHLWTENHA, HO
NNWb K cepefnHe ABafLATOr0 BeKa OHO Pa3BMIOCh B KPYMHENLINIA COBPEMEHHBIN N3AAaTEeIbCKUIA AOM, KOTOPbIM ABASeTCS
cerogHs. https://www.cambridge.org/

Nature International journal of science : apxnBbl Hay4HbIX XXYPHa0B : canT / MUHNCTEPCTBO 06pa3oBaHNA N HAYKK
Poccunckon ®depepauunm, HaunoHanbHbIn dNeKTPOHHO-UHMOopMaLnoHHbIN KoHcopunym (HOMKOH), Springer Nature
Publishing AG. - Mocksa, 2013. - ..... - URL: https://arch.neicon.ru/xmlui/browse?type=journal&value=Nature . - Pexxum
[OoCTyna: ANs 3aperncTpmp. nosb3oBaTesien. - TeKCT: 3/1eKTPOHHbIN. OAVH U3 CaMbIX CTapbIX N aBTOPUTETHbIX
obLeHay4HbIX XXypHanoB. MybamkyeT nccnefoBaHus, NOCBALLEHHbIE LUMPOKOMY CMeKTPY BOMPOCOB, B OCHOBHOM
eCcTeCcTBEeHHO-Hay4yHon TeMaTukun. Lndposon apxms xypHana Nature 1869 -2011rr. https://www.nature.com/

Poccuiickne HayyHble MegmumHckme xypHaabl (RNMJ) : 6a3a gaHHbIX : caT / HaunoHanbHbIA DNeKTPOHHO-
NHdopMaumoHHbIn KoHcopunym (H3VMKOH), Accoumnaumsa HaydHbIX pefakTopoB 1 nsgartenen. - Mocksa: Elpub.ru, 2016. - . -
URL: http://rnmj.ru/. - Pexxum gocTyna: ona 3aperncTpup. nosb3oBaTenen. - TeKCT: 3IeKTPOHHbIN.DneKTpoHHasa 6a3a
«PoCCUNCKNE Hay4YHble MegUNLIMHCKME XYPHabl» NpefoCcTaBaseT A4OCTYMN K CBEXUM BbIMyCKaM U MOJIHOTEKCTOBLIM apXneam
50 MeanUNHCKIMX XypHasoB. AbconoTHoe 60blIMHCTBO Ny6ankaumnin JocTynHo B cBO60OAHOM MOJIHOTEKCTOBOM BUAE B
dopmaTe PDF. http://rnmj.ru/

MNepuoanyveckne n3gaHusa AoCTynHble obyvalowmmca n cotpygHnkam ®r60y BO MI'TY no noAnuncke n Ha OCHOBaHUK
KOHTPaKTOB U JIMLEH3NOHHbIX cornaweHunia. /index.php/resursy/37-periodicheskie-izdaniya

MunHuCcTepcTBO 34paBooxpaHeHmns Poccuinckon depnepaumm : ouLnanbHblA cCanT. - MockBa. - OBHoBNAETCHA exxeoHEeBHO. -
URL: https://minzdrav.gov.ru/. - TeKcT: 31eKTPOHHbIN. https://minzdrav.gov.ru/

MuHNCTepcTBO 34paBooxpaHeHns Pecnybanku Agbires : onumanbHbIn canT / MUHUCTEPCTBO 34paBoOXpaHeHNs
Poccunckon ®epepauunn - Mankon. - URL: http://mzra.ru/index.php/ - TeKCT 3N1€KTPOHHbIN.
/index.php/weblinks?task=weblink.go&id=80

BceMunpHas opraHusaumns 3gpaBooxpaHeHuns : rnobanbHbin Beb-canT / OpraHmsaums obbveamHeHHbIx Haumii, - URL:
https://www.who.int/ru#/ - TekCT:91eKTPOHHbIN.OCHOBHbIMM 3aAa4aMun BO3 ABNA0TCA: NnpefocTaB/ieHne MexayHapoaHbIX
pekoMeHaaunn B 061acTn 34paBOOXPaHEHUNS; YCTaHOBIEHME CTaHAapPTOB 34PaBOOXPaHEHMNS; COTPYAHNYECTBO C
npaBMTeNbCTBaMK CTpaH B 061acTn yCuneHna HaumoHabHbIX NporpamMM 34paBooxpaHeHuns; pa3paboTka n nepenaya
COOTBETCTBYIOLUNX TEXHONOMMIA, NHHOOPMaLMN N CTaHAAPTOB 34PaBOOXPAHEHNS.
/index.php/weblinks?task=weblink.go&id=81

depepanbHas cny>xba No Hag3opy B chepe 34paBoOOXpPaHeHns: opuumanbHbIn calT. - MockBa. - URL:
https://roszdravnadzor.gov.ru/ - TeKCT: 31eKTPOHHbIN. https://roszdravnadzor.gov.ru/

PEFNCTP JIEKAPCTBEHHbIX CPEOCTB POCCUW. PJIC: ochbmumanbHbi canT. - MockBa. - URL: https://www.rlsnet.ru/ - TekcT:
371eKTPOHHbLIN. https://www.rlsnet.ru/

OrbY LleHTpanbHbI HAY4YHO-UCCIe[0BaTENbCKUA MHCTUTYT OpraHn3aumm n MHpopMaTu3aunum 34paBooxXpaHeHmns : canT /
MwuHucTepcTBO 3apaBooxpaHeHus Poccuinckon depepaumn. - Mocksa, [207?]. - . - URL: https://mednet.ru/. - TekcT:
3J1EKTPOHHbIN.OCHOBHOW LieNblo AeATEe/IbHOCTU UHCTUTYTa ABASeTCA pa3paboTKa Hay4HbIX OCHOB peasn3aumnm
rocyAapCTBEHHOW MOANTUKWN B Chepe 34paBOOXPaHEHNS, @ TakXXe Hay4YHoe 060CHOBaHWE pasBUTUSA CUMCTEMbl OXPaHbI
3[0pO0BbSl HAaCeJIeHMs, OpraH13aummn n nHpopmaTusaumnm 3gpasooxpaHeHus. https://mednet.ru/

PepepanbHasa 31eKTPOHHAA MeaunumnHcKaa bubnnoteka (PIMB) : caT / MUHUCTEPCTBO 34paBOOXpPaHeHUs Poccuinckom
depepauynu, LleHTpanbHaga Hay4yHasa MeguumnHckasa 6ubnmoTteka (LLHMB) NMepBoro MoCcKOBCKOro rocynapCTBEHHOIO
MeAunuUnHCKoro yHnsepcuteTta uM. N.M.CeyveHoBa. - Mocksa, 2011. - URL: https://femb.ru/. - TekcT: 3N1eKTPOHHbINBXOANT B
COCTaB eANHOWN roCyAapCTBEHHON NHDOPMALIMOHHOW CMCTEMbI B Chepe 34PaBOOXPaHEHMA B Ka4yeCTBe CpaBoO4HOMN
cuctemsl. https://femb.ru/

BrnbnnoTeka Bpaya. g cneunanncToB chepbl 34paBoOXpaHeHus : canT. - Mocksa. - URL:
https://lib.medvestnik.ru/articles/pediatriya. - Pexxum goctyna: ceoboaHas perncrpaumns. - TeKCT: aN1eKTPOoHHbIN.BubnnoTeka
BKJIIOYAET CTaTbW N3 POCCUACKNX MEAULIMHCKUX XKYPHAJIOB MO CNefyoLWMM HanpaBiieHNssM: Kapanosorms, akyLepcTBo 1
rMHEKOIOr NS, YPOJIOrMa U aHAPOIOr NS, Tepanus, LepMaTOBEHEPOJIOr NS, FaCTPOIHTEPOJION NS, HEBPOIOTUSA, MH(EKLIMOHHbIE
60n1e3HK, SIHOO0KPMHONOrs, NeanaTpus. https://lib.medvestnik.ru/
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Coto3 neguaTtpos Poccuum : canT / Ucnonkom Coto3a negmnatpos Poccuu. - [Mocksal, 2019. - . - URL: http://www.pediatr-
russia.ru/aboutspr/ispolkom. - TekcT: anekTpoHHbIN.Llenn coto3a neanatpos Poccmn coneincTBme oxpaHe 340p0BbsA MaTepu n
pebeHka, coOxpaHeHNe N YMHOXXEHMEe TPaaMLnIA 0TeYECTBEHHOW NeanaTpummy, 3aimTa 1 NOMOLLb neanaTpuyeckon cnyxbe B
ee feATeNbHOCTU, 06beaHEHNE NPaKTUYECKUX BPpayen, y4eHbiX 1 paboTHMKOB BbICLLUEN NeAnaTPUHECKON KOl 4SS
pelleHns akTyasibHbIX MPaKTUYeCKNX, Hay4HbIX 1 o6pa3oBaTesibHbIX NpobiemM oxpaHbl 340p0OBbs MaTepu 1 pebeHka.
http://www.pediatr-russia.ru/

MexxpervnoHanbHas obuiecTBeHHas opraHusaums 'ObLLecTBo (hapMakOIKOHOMMYECKUX NCCIeAoBaHnA' @ calT. - MoCKBa,
[2077]. - . - URL: http://www.rspor.ru/index.php. - TeKCT: 3N1eKTpOoHHbIA.Llenamn OpraHnsaumm aBns0TCA: yay4dlleHme
opraHm3aLunm oxpaHbl 340p0OBbs FrpakaaH Poccuinckon depepaumnm; passmtue obLLECTBEHHOIO 34paBOOXPaHEHNS.
http://www.rspor.ru/index.php

Cathedra. Kacheppa. CTomaTonornyeckoe obpasoBaHue : xypHan : canT / MockoBCckui MocypapcTBeHHbIN Megunko-
CtomaTonormnyecknn YHnsepcuteT umeHun A.U. EBapoknmoBa. - MockBa, 2016. - URL: http://cathedra-mag.ru/. - TekcT:
3/1eKTPOHHbIN.JKYpHas 3TO UCTOYHUK MHMOPMaLIMK O COCTOAHNN CTOMATOJIONNMYECKON HayKN U NPaKTUKN B MUPeE U KaHan
obLeHna Bpayen-cToMaTosI0roB, Hay4HbIX UccaefoBaTenen n Nefaroros MeanLMHCKNX BY30B BCeX pernoHos PP un
3apybexxHbIx cTpaH.MlpogeccnoHanbHbIA CTOMaToNornyeckuii noptan (cant) «Knyb ctomatonoros» : canT. - URL:
https://stomatologclub.ru/ - TekcT: 3neKTpoHHbIN.CToMaTonornyeckoe coobuiectso © DentalCommunity.ru : cant - URL:
https://dentalcommunity.ru/ - TekcT: aneKTpoHHbIN.CTOMaTonornyeckuii noptan CtomaHeT.py - HoBoCcTu cTomMaTosiornm,
0T4éThbl 06 nCcCcnenoBaHNAX, MapKeTUHIr AN cTtomaTtonoros : canT - URL: https://stomanet.ru/ - TekcT:
371eKTPOHHbIN.NeoStom - caT No cToMaToNormn. AKTyasibHas MHGOpPMaLMNA O COBPEMEHHOW CTOMATONOM N : CanT. -
2011-2019. URL: http://neostom.ru/. - TeKCT: 3neKTPOHHbIN. http://cathedra-mag.ru/

FreeBooks4Doctors (MeanuunHckmne kKHuru B ceobogHom goctyne) : canT. - URL:
http://www.freebooks4doctors.com/f.php?f=index/ - TekcT: 3n1eKTpoHHbIN.CalT 6bi1 co3naH aAnd conencTeusa becniatHoMy
0OCTYNYy K MeAUUMHCKMM KHMram B MHTepHeTe. http://www.freebooks4doctors.com/f.php?f=index

Free Medical Journals (MegnumnHckune xxypHanbl B cBoboaHoOM goctyne) : canT. - URL: http://www.freemedicaljournals.com/. -
TeKCT: 3N1eKTPOHHbIN.CalT 6bl1 co3aaH Ana conencTeua 6ecnnaTHOMY AOCTYNY K MOJIHBIM TEKCTaM CTaTen N3 MeAULNHCKNX
XypHanoB B IHTepHeTe. http://www.freemedicaljournals.com/

DOA] (Directory of Open Access Journals) : KaTasior )XypHaJsioB OTKPbITOro AocTtyna : [canT] / JlyHACKUIA yHUBEpCUTET
(Weeuwns). - lyna, 2003. - . - URL: https://www.doaj.org/. - TeKCT: 31eKTPOHHbIN.KaTanor CoaepXnT NOJIHOTEKCTOBbIE
>KYpHanbl U3 Bcex obnacrten 3HaHWN, BKOYaA: MegunumHy, buonoruio, xuMuio. XKypHasbl NnpeactasfieHbl 6onee 4em Ha 10
Aa3blkax. OTAenbHble n3faHna TpebdyoT cBoboaHOM perncTpauunmn. NMpocMoTp KYPHasoB NO Ha3BaHMAM 1 No pybpukam,
rnocTaTenHbI NOUCK. MoJsiHble TeKCThbl cTaTen B popmaTe PDF n HTML. http://www.doaj.org/

Ona obyyvaouwmxcs obecnevyeH AocTyn (yaaneHHbIn A0CTYMN) K CAeAyolWnM COBPEMEHHbIM
npodeccnoHasbHbIM 6a3aM AaHHbIX, MHPOPMALIMOHHBLIM CMPABOYHbLIM U MOUCKOBLIM CUCTEMAM:
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9BbC «KoHcynbTaHT cTyaeHTa». Konnekuun: MeguumHa. 3apaBooxpaHeHue (BMO), NI0TAP-Meauna. NpeMmnym KOMNNEKT :
CTyAeHYyecKas 3neKTpoHHasa bubnunoTeka : cant / OO0 «Monntexpecypc». dNeKTPoHHasa bnbanoreka TeXHMYECKoro Bysa. -
Mocksa, 2012. - . - URL: http://www.studentlibrary.ru/cgi-bin/mb4x - Pexxum goctyna: ANnsa 3apeructpup. nonb3osaTenen. -
TeKCT 3/IEKTPOHHbIN. ABNAeTCSA 31eKTPOHHON 6ubnnotedHon cuctemon (36C), NnpenocTaBnsitoWen 0OCTYN Yepes ceTb
NHTepHeT K y4ebHOM nnTepaType v AONOAHUTENbHBIM MaTepuanam, NpnobpeTeHHbIM Ha OCHOBAHWWN MPSAMbIX JOrOBOPOB C
npasoobnagatenamu. NMonHoCTbIO cooTBeTCTBYET TpeboBaHnAM hefepalibHbIX FOCYAapCTBEHHbIX 0bpa3oBaTeIbHbIX
CTaHAapToB TpeTbero nokosaeHuns (ProcC BO 3+) K KOMMNIEKTOBaHUIO 6M6MOTEK, B TOM YMC/e INEKTPOHHbBIX, B HacTH
hopmMmpoBaHna poHAOB OCHOBHOM N AOMNOSHUTENbHON NnTepaTypbl, Ans CrMO, BO n acnupaHTypbl.
http://www.studentlibrary.ru/cgi-bin/mb4x

«KOHCYy/IbTaHT Bpaya» : 3/IeKTPOHHasa MeAnumHCcKas bubnmoTteka : cant / OO0 «lMonntexpecypc». dNeKTpoHHas
6nbnnoTeka TexHU4Yeckoro By3a. - Mocksa, 2012. - . - URL: http://www.rosmedlib.ru/cgi-bin/mb4x - Pexxum poctyna: ons
3aperncTpup. nosb3oBaTenen. - TEKCT 3/IEKTPOHHbIN.Hala uenb caenaTtb NpogeccnoHanbHoe pa3sutune B MegnunHe
KOMOPTHbLIM, MO3TOMY I1aBHaa Halla 3ajadva - yA0BAeTBOPUTb NOTPebHOCTM Bpayel 1 BCcex ApYrnx MeaNLNHCKNX
paboTHMKOB B NoJlyYeHUN nHhopmaummn. Mo Mmepe TOro, Kak U3MeHSATCA NOTPebHOCTM Bpayen, n3MeHaemMca U Mbl.
http://www.rosmedlib.ru/cgi-bin/mb4x

Znanium.com. ba3oBas KonekUns : IN1eKTPOHHO-bubanoTeyHasa cuctema : cant / OO0 'Hay4HO-M3[aTENbCKUNA LLEHTP
NHdpa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum pgocTyna: ons
3aperncTpup. nosab3oBaTesien. - TeKCT: 31eKTPOHHbIN.®oHA SBC chopMumpyeTCs C y4eTOM BCEX U3MEHEHUN
obpasoBaTesibHbIX CTAaHOAPTOB U BKJOYAET y4ebHuKM, yyebHble nocobus, YMK, MoHorpadun, aBTopedepaTsl,
anccepTaummn, 3HUNKIONE[MN, C0BApU N CNPaBOYHUKMW, 3aKOHOAATeIbHO-HOPMaTUBHbIE AOKYMEHThI, CleumnasbHble
nepuoanyeckne N3fgaHus u N3faHuns, BbinyCKaeMble n3gatenbCcTBamMm By30B. http://znanium.com/catalog/

IPRBooks. Ba3oBasi Konnekums : 31eKTPoOHHO-6nbnnoTeyHas cuctema : cant / ObwecTBo C orpaHN4eHHOM
OTBETCTBEHHOCTbI0O KoMmnaHus 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[oCTyna: Ansa 3aperncTpup. Nosb3oBaTesNel. - TEKCT INEeKTPOHHLIN. ABNSETCA pacnpoCcTpaHeHHbIM obpa3oBaTesibHbIM
3JIEKTPOHHbIM PECYPCOM A5 BbICLUMX U CPeAHUX CheumnanbHbiX y4ebHbIX 3aBefeHN, Hay4YHO-UccaenoBaTelbCKnx
WHCTUTYTOB, NYyBNnNYHbIX B1bMoTeK, NprobpeTalowmx KOprnopaTUBHLIN AOCTYN A5 CBOMX oBy4alomxcs, npenonasaTenei
1 T.4. OBC BKJOYaET y4ebHY0 N Hay4YHYI0 MTepaTypy Mo HanpaBJieHNSM NOATOTOBKU BbICLLEr0 U CPeAHEro
npodgeccnoHanbHoro obpasosaHus. http://www.iprbookshop.ru/586.html

HauwvoHanbHasa anekTpoHHaa 6bubnnoteka (HIB) : henepanbHas rocygapcTBeHHas MHPOPMaLMOHHAa cucTema : CanT /
MunHNCTEepCcTBO KybTypbl Poccunckon ®epepaunn, Poccunckasa rocyaapcTeeHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxnm gocTyna: Ans 3aperucTpup. nojb3oBaTenen. - TeKCT: 31eKTPOHHbIN. HIB - npoekT Poccuiickom
rocynapcTBeHHon 6ubnunotekn. HaumHasa ¢ 2004 r. MNpoekT HaunoHanbHasa 3n1eKTpoHHasa bubnnorteka (H3B)
pa3pabaTbiBaeTCA BEAYLMMN POCCMANCKMMUN BubnnoTekamm npu noaaepx ke MuHNCTepcTBa KyabTypbl Poccumnckom
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dPepepaummn. OcHoBHas uenb HIB - obecneunTb cBOGOAHBIM [OCTYN rpakaaHaMm Poccuiickon depepaumm Ko BCEM
N30aHHbIM, U34aBaeMblM N XpPaHALWMMCA B (DOHAAX POCCMIACKNX BMBANOTEK N34aHNAM N HayYHbIM paboTaM, - OT KHUXHbIX
NaMATHUKOB UCTOPUM U KYNbTYpbl, O HOBENLLNX aBTOPCKMX NMPon3BeAeHNA. B HacTosWwee BpeMs npoekT HIB BkoYaeT
6onee 1.660.000 31eKTPOHHbIX KHUI, 6osiee 33.000.000 3anucen kaTanoros. https://H36.pd/

dneKkTpoHHasa bubnnoTteka: GubnnoTeka aucceptaunmni : canT / Poccuinckaa rocygapcTeeHHas bubnmnorteka. - Mocksa : PIB,
2003. - URL: http://diss.rsl.ru/?lang=ru. - Pe)xum focTyna: Ana 3aperncTpump. nosb3oBaTenen. - TeKCT: 3IeKTPOHHbIN. B
COOTBETCTBUM C MPUKA30M reHepasbHoro gnpektopa PI'b Ne 55 o1 02.03.2012 r. nonb3oBaTensam BupTyasbHbIX YNTaNIbHbIX
3as10B pa3peweH 3AKA3 Ha nevyaTb NOJHbIX TEKCTOB guccepTauuni ns 36 Prb. Mpun nepsom obpalieHnmn K pecypcam b/
PI'B Heob6Xx0AMMO NPONTY PErnUCTPaLIMIO B BUPTYalbHOM YnTasbHOM 3ane PFB.POCCUNCKASA HALMOHASIbHAS BUBIMOTEKA
(PHB) : cannT / Poccuintckas HaumoHanbHas 6ubnnoTteka. - MockBa : PHB, 1998. - URL: http://nir.ru/. - Pexxum goctyna: ons
3aperncTpup. nosb3oBaTenen. - TeKCT: 3/IeKTPOHHbIA. '... 0AHa U3 KPYNHENLWNX B M1Upe 1 BTOpas Mo BesanydmHe hoHO0B B
Poccunckon ®depepauunm - CAy>KUT POCCUNCKON KYyNbType N HayKe, XpaHUT HaLMOHaNbHY0 NaMsaTb, cnocobcTeyeT
NMpOCBEeLLEHUNIO HacenaLWwmx Poccuio HapoaoB U pacnNpoCTPaHEeHNO aen ryMaHmnsma. ... B doHgax bubnnorekn xpaHutcs
6onee 38,6 MJIH 3K3. Npon3BeAeHNI NeYaTn U NHbIX NHPOPMALIMOHHBLIX PECYPCOB, B TOM YUC/IE U Ha 3/1€KTPOHHbIX
HOCUTeNAX, AOCTYMHbIX LUMPOKOMY Kpyry rnosb3oBaTenen. ExxerogHo PHB nocelwwaeT okosno 850 ThiC. YuTaTenem, KOTopbiM
BblAAeTCa A0 5 MJIH U3JaHUn, K ee aNeKTPOHHbIM pecypcaM obpallatoTcs 3a rof cebile 10 MAH yaaneHHbIX
nonb3oBaTesien. ... CoOXpaHAsa KyNbTYPHYIO N NCTOPUYECKYIO MPEEeMCTBEHHOCTb, BEPHOCTb BMBANOTEYHbIM TpaanLmam,
3aN10)XXeHHbIM elle B imnepaTopckon MybnuyHon 6ubnuoTteke, PHB cerogHsa — coBpemMeHHOe MHpopMaLNoHHoe
yypexzaeHue, ocHalleHHoe HoBenwnM obopyioBaHMEM N CBOEBPEMEHHO OTBEYaloLLee Ha HacCyLHble BbI30Bbl BDEMEHN.'
(umTaTa c canTa PHB: http://nir.ru/nir visit/RA1162/rnb-today ) http://diss.rsl.ru/

eLIBRARY.RU. : Hay4Has anekTpoHHas bubnumoTteka : cant. - MockBa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. -
Pexxum pocTyna: Ans 3apeructpup. nonb3oBaTesiein. - TEKCT: 3NeKTPOHHbIN. MNMnaTtdopma eLIBRARY.RU 6bisia co3fgaHa B
1999 roay no nHnumaTmee Poccmninckoro hoHaa pyHOaMeHTallbHbIX NCcCenoBaHuin ons obecneyeHns POCCUNCKUM yYeHbIM
3/1IeKTPOHHOr0 JOCTYyMNa K BeAYLWMUM NHOCTPaHHbIM Hay4HbIM n3gaHuam. C 2005 roga eLIBRARY.RU Ha4vana paboTy c
PYCCKOSA3bIYHBIMU NYOANKALNAMUN U HbIHE ABNSETCA BeAyLLEe 3NeKTPOHHON 61BINoTeKon Hay4HO NepNOANKIN Ha PYCCKOM
a3blke B Mupe. https://elibrary.ru/defaultx.asp

CYBERLENINKA : Hay4Has aneKkTpoHHas bubnmnoteka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
[oCTyna: Ansa 3aperncTpup. nosb3oBaTenen. - TEeKCT: 31eKTPOHHbIN. KnbepJleHnHKa - 3TO Hay4YHas 3/1eKTPOHHas
6nbnnoTeka, NOCTPOEHHas Ha NapagurMe oTKpbITOM Haykn (Open Science), OCHOBHbIMW 3aavYaMun KOTOPOM SBNSETCSA
nonynspusaums HaykKn n Hay4YHo AeATEeNIbHOCTU, OOLLECTBEHHbIN KOHTPOJIb KavyecTBa Hay4dHbIX Nybnnkauunii, passmtue
MEXANCUNMINHAPHbBIX UCCNeN0BaHNIA, COBPEMEHHOIO MHCTUTYTa Hay4YHOW peLeH3unun, NoBbILLEHNE LUTUPYEMOCTH
POCCUINCKON HAayKK N MOCTPOEHME NHPACTPYKTYpPbl 3HaHWA. https://cyberleninka.ru/

B pamkax NocypapcTtBeHHOro koHTpakTa Ne07.551.11.4002 koHcopumym HOIUKOH npepnocTtasun yntatenam ®reoy BO
«MI'TY» [OCTYN K apX1uBaM Hay4HbIX XXYPHanoB 3apybexxHbiX n3fatenscTB. [JoCTyn OTKPbLIT CO BCEX KOMMbIOTEPOB
YHUBEPCUTETCKON ceTu. http://www.neicon.ru/

Cambridge University Press : apXxuBbl Hay4HbIX XXYPHaNoB : CalT / MuHMUCTepcTBO 06pasoBaHMsA 1 HaykKn Poccninckon
dPepepaumm, HaunoHanbHbIN INeKTPOHHO-NHMopMaumoHHbI KoHcopuunyM (HIVMKOH), N3paTtenscTBo KeMbpuna)xckoro
yHuBepcuteTa. - Mocksa, 2013. - ..... - URL:
https://arch.neicon.ru/xmlui/browse?type=journal&value=Cambridge+Opera+Journal . - Pexxum goctyna: ona 3aperncTpup.
nonb3oBaTenein. - TeKCT: 31IeKTPOHHbIN. i3aaTenscTBOo KeMOpMAXKCKOro yHMBEpCUMTETa - CTapenllee n3faTtensCcTBo B MUpe,
rnepeble KHUMN 6bln onybamkoBaHbl MM B 1584 rofy. 3a 4YeTblpe BeKa CBOEro CyLLeCTBOBaHNA U34aTeNbCTBO BbIMYyCTWUII0
MHOIMe KHUIN N3BECTHbIX Y4eHbIX - icaaka HbloToHa, [)KkoHa MunbToHa, bepTpaHa Paccena, AnbbepTa INHLWTENHA, HO
NNWb K cepefnHe ABafLaTOro BeKa OHO Pa3BUJIOCh B KPYMHENLLNN COBPEMEHHbIN N3aaTeNbCKUA A0M, KOTOPbIM ABASETCA
cerogHs. https://www.cambridge.org/

Nature International journal of science : apxmBbl Hay4HbIX )XYPHaNoB : CanT / MMHUCTEpPCTBO 06pa3oBaHNA 1 Haykn
Poccunnckon ®egepaunmn, HaunmoHanbHbI dn1eKTPOHHO-UHMOopMaumnoHHbIn KoHcopunym (HOUMKOH), Springer Nature
Publishing AG. - MockBa, 2013. - ..... - URL: https://arch.neicon.ru/xmlui/browse?type=journal&value=Nature . - Pexxum
[OoCTyna: Ansa 3aperncTpup. Nonb3oBaTesNel. - TEKCT: INEeKTPOHHLIA. OANH U3 CaMbIX CTapbiX N aBTOPUTETHbLIX
obLeHay4HbIX XXypHanoB. MybnnkyeT nccnefoBaHus, NOCBALLEHHbIE LUMPOKOMY CMEKTPY BOMPOCOB, B OCHOBHOM
eCTeCTBEHHO-Hay4YHon TeMaTukun. Undposon apxme xxypHana Nature 1869 -2011rr. https://www.nature.com/

Poccunnckne Hay4Hble MegunumHcKme xypHanbl (RNMJ) : 6a3a gaHHbIX @ calT / HaunoHanbHbIN DNEKTPOHHO-
NHhopMaumoHHbIN KoHcopunym (H3VMKOH), Accoumnaumsa HaydHbIX pefakTopoB 1 nsgatenen. - Mocksa: Elpub.ru, 2016. - . -
URL: http://rnmj.ru/. - Pexxum gocTyna: ona 3aperncTpup. rnosib3oBatenen. - TeKCT: 3IeKTPOHHbIN.DneKTpoHHasA 6a3a
«POCCUNCKNE HayyYHble MeAUNLIMHCKME XYPHabl» NpefoCcTaBaseT AOCTYMN K CBEXUM BbIMyCKaM U MOJHOTEKCTOBLIM apXnuBam
50 MeauUNHCKIMX XypHasoB. AbcontoTHoe 6onbLlIMHCTBO Ny6ankKauuin AoCcTynHO B cBOGOAHOM MOJIHOTEKCTOBOM BUAE B
dopmaTe PDF. http://rnmj.ru/

Mepuognyeckne n3pgaHus [oCTynHble obyyaowmmcsa u cotpygHukam OreQyY BO MITY no nognucke n Ha OCHOBaHUMK
KOHTPaKTOB M JIMLUEH3NOHHbIX cornaweHunin. /index.php/resursy/37-periodicheskie-izdaniya

MuHNCTepcTBO 34paBooxpaHeHns Poccninckon ®egepaunm : opuumnanbHbl CanT. - MockBa. - O6HOBASETCA eXeOHEBHO. -
URL: https://minzdrav.gov.ru/. - TeKCT: 31eKTPOHHbIN. https://minzdrav.gov.ru/

MUHNCTEPCTBO 34paBooxpaHeHns Pecnybnnku Agbires : ounumanbHbIn CanT / MUHUCTEPCTBO 34paBoOXPaHEHNS
Poccunckon ®depepaunn - Mankon. - URL: http://mzra.ru/index.php/ - TEKCT 3N1€KTPOHHbINA.
/index.php/weblinks?task=weblink.go&id=80

BceMupHas opraHusaumns 3gpaBooxpaHenHus : rnobanbHbil Beb-canT / OpraHmsaums obbeamHeHHbIix Haumit. - URL:
https://www.who.int/ru#/ - TeKCT:9neKTPOHHbIN.OCHOBHbIMM 3afa4aMun BO3 ABNSAOTCA: NpefocTaB/ieHNne MexayHapoaHbIX
pekoMeHpaumn B 061acTn 34paBoOOXpPaHeHNs; yCTaHOB/IEHME CTaHAapTOB 34paBOOXPaHEHUS; COTPYLHNYECTBO C
npaBUTeNIbCTBaMK CTPaH B 0611aCcTn yCUNEeHMA HauMOHaibHbIX MPOrpamMM 34paBooxpaHeHus; paspaboTka n nepenaya
COOTBETCTBYIOLLNX TEXHOIOM NN, MHOPMaLUM N CTaHOAAPTOB 34paBOOXPaHEHNS.
/index.php/weblinks?task=weblink.go&id=81

depepanbHas cny>xba no Haa3opy B chepe 34paBoOXpPaHeHns: opuumanbHbln canT. - MockBa. - URL:
https://roszdravnadzor.gov.ru/ - TEKCT: 3/1IeKTPOHHbIN. https://roszdravnadzor.gov.ru/

PEFNCTP JIEKAPCTBEHHbIX CPEOCTB POCCUW. PNIC: ocmumnanbHbi canT. - MockBa. - URL: https://www.rlsnet.ru/ - TekcT:
3/1eKTPOHHbIN. https://www.rlsnet.ru/

OrbY LleHTpanbHbIA Hay4YHO-UCCe[0BaTENbCKUA MHCTUTYT OpraHm3aumm u MHopMaTU3aLnm 34paBooOXpaHeHuns : canT /
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MwuHucTepcTBO 34paBooxpaHeHus Poccuinckon ®epepaumn. - Mocksa, [207?]. - . - URL: https://mednet.ru/. - TekcT:
3N1eKTPOHHbIN.OCHOBHOWM Liesblo AeATENbHOCTU NHCTUTYTa ABAAETCSA pa3paboTka Hay4YHbIX OCHOB peaan3saunm
rocyfapCTBEHHOWN NOINTUKN B Cchepe 34paBOOXpPaHEHNS, @ TakXKe Hay4yHoe 060CHOBaHNE pa3BUTUA CUCTEMbI OXPaHbl
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11. OnucaHue MaTepuaJsibHO-TeXHM4Yeckon 6asbl Heobxoaumon ans
OoCyLLecTBJ/IeHMA OoOpa3oBaTeJIbHOro Npouecca No aucuuniuHe (Moaynio)

HanMeHoOBaHUsA cneumasnbHbIX
noMeLLeHU’ U NOMEeLLEeHUn ans
caMocCToATesIbHOW paboTbl

OCHaLLEeHHOCTb cneumnanbHbIX
noMeLLeHU’ U NoOMeLLeHn ans
caMocTosTesIbHOW paboTbl

MepeyeHb NULEH3UOHHOIO
nporpaMMHoro obecnevyeHus.
PekBu3uTbl NnoaTBEepXaaloLero
OOKYMEHTa

YyebHasa ayantopus ons nposeneHus
3aHATUI NeKunoHHoro Tuna (4-13):
385000, Pecnybnnka Apgbires, r.
Marikon, yn. KpectbaHckas, ooM Ne 2,
cTp. 3, Y4ebHbii kopryc Ne 4 nut "B"

CneumnanusnpoBaHHaa mebenb, 100
nocago4HbIX MecT, y4ebHas focKa,
MynbTUMeAunHoe obopynosaHmne
(NnpoekTop, HOYTOYK).

1. OnepaumnoHHasa cuctema Windows
[Oorosop oT 26.05.2020 Ne
32009117096 Oorosop oT 17.01.2019
Ne 319086967652. OpncHbIA NakeT
Microsoft office 2016 Jorosop oT
26.05.2020 N. 32009117096 forosop
oT 17.01.2019 Ne 319086967653.
Microsoft Office Word 2010 Homep
npoaykTta 14.0.6024.1000 SP1 MSO
02260-018-0000106-480954.
AHTUMBUMpPYC kaspersky endpoint security
JInueH3noHHbIM gorosop oT 17.02.2021
Ne 203-201224015. Adobe Reader DC
CBobonHas nnueH3ns6. 7-Zip
CBobogHas nnueH3ns

YyebHasa ayantopus ons nposeneHus
nabopaTopHbIX 3aHATUN (4-129):
385000, Pecnybnnka Apgbires, r.
Marnikon, yn. KpectbaHckas, ooM Ne 2,
cTp. 3, Y4ebHbii kopryc Ne 4 nut "B"

Y4yebHas mebenb Ha 24 nocafoyHbIX
MecT, yyebHas gocka, Tabnuubl;
MynbTUMeOuiiHoe obopynoBaHue
(NpoekTop, HOYTOYK); MNKPOCKOMHbI,
Tabnuubl 1 np.

1. OnepaumnoHHasa cuctema Windows
[Oorosop oT 26.05.2020 Ne
32009117096 Oorosop oT 17.01.2019
Ne 319086967652. OpncHbIA NakeT
Microsoft office 2016 Jorosop oT
26.05.2020 N. 32009117096 forosop
oT 17.01.2019 Ne 319086967653.
Microsoft Office Word 2010 Homep
npoaykTa 14.0.6024.1000 SP1 MSO
02260-018-0000106-480954.
AHTUMBUMpPYC kaspersky endpoint security
JInueH3noHHbIM gorosop ot 17.02.2021
Ne 203-201224015. Adobe Reader DC
CBobonHas nnueH3ns6. 7-Zip
CBobogHas nnueH3ns

MomeLlleHne AN CaMOCTOATEIbHON
paboTbl 0by4vaoLWmMXCs, OCHaLLEHHOe
KOMMbIOTEPHON TEXHUKON 1
noakJloYeHneM K ceTn «MHTepHeT» 1
poctynom B AMOC (YnTanbHbIN 3an
®re0y BO «MITY»): 385000,
Pecnybnunka Agbires, r. Mankon, yn.
MepBomawckas, oom Ne 191

KoMnbloTepHOe OCHalleHne C BbIXO40M
B MHTepHeT Ha 30 NocafoyHbIX MecCT,
OCHaLLEeHHble cneymnanm3npoBaHHON
mebenblo (CTyNbs, CTONbI, WKadbI,
LwKadbl BbICTaBOYHbIE),
MynbTUMeAuinHoe obopynosaHue,
oprrexHunka (MpuHTEpPbI, CKaHepsl,
KCEepOoKC).

1. OnepaumnoHHasa cuctema Windows
[Oorosop oT 26.05.2020 Ne
32009117096 Oorosop oT 17.01.2019
Ne 319086967652. OpuncHbIA NakeT
Microsoft office 2016 Jorosop oT
26.05.2020 N. 32009117096 forosop
oT 17.01.2019 Ne 319086967653.
Microsoft Office Word 2010 Homep
npoaykTa 14.0.6024.1000 SP1 MSO
02260-018-0000106-480954.
AHTUMBUMpPYC kaspersky endpoint security
JInueH3noHHbIM gorosop oT 17.02.2021
Ne 203-201224015. Adobe Reader DC
CBobopnHas nnueH3ns6. 7-Zip
CBobogHas nnueH3ns
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