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4. YcraB ¥ TOKaJbHBIE AKTHl Y HUBEPCUTETA.
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1. O01mue MoJI0:KeHUs
1.1. Iean 1 3a7a4M 0CBOEHHS THCHUILIMHBI

1.1.1. Lens.

[lenbr0 OCBOEHUS MUCHUIUTMHBI «BHOXMMUS» SBISICTCS MONMYYEHHE OOYyYArOUTUMHUCS CHCTEMHBIX
3HaHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX MPOTEKAHHsSI METAO0OJUYECKHX IMPOIIECCOB, ONMPEACIISIONINX
COCTOSTHHE 37I0pPOBBSl M aJanTallii YeJIOBEKa Ha MOJEKYJISIPHOM, KJICTOYHOM M OPTaHHOM ypOBHE
[IEJIOCTHOTO OpraHW3Ma, a TaK)Ke B IMOJYUYCHHH OOyYaroIIUMHUCS HABBIKOB NMPUMEHSTH MOJYYEHHBIE
3HAHHUS JUISI HMHTEPIPETAllUH Pe3yJabTaTOB OMOXMMHUYECKHX HCCIEAOBAHUN TIPU PEUICHUH
KJIMHAYECKUX 3a/1ad4.

1.1.2. 3agaum, pemaemMsbie B X0/I€ OCBOCHUS TPOTPAMMBbI TUCIUTIIINHBIL:

® ®opmupoBaHHE TOTOBHOCTH U CIIOCOOHOCTH MPUMEHSTH 3HAHHSI U YMEHHUS aHATU3UPOBATH
JTaHHbIE PE3YJIbTaTOB OMOXMMHYECKHX UCCIIEI0BAaHUIN U HCIOJIb30BAThH MOTYYEHHbIE 3HAHUS
JUIsi OOBSICHEHUSI XapakTepa BO3HUKAIOIIMX B OpraHuM3Me 4YeJloBeKa H3MEHEHUU W
IUArHOCTHUKH 3a0071€BaHUA.

® ®dopmMupoBaHHEe CHUCTEMbl 3HAHMH OHOXMMHYECKHX U  MOJICKYJSIPHBIX OCHOB
(yHKIMOHMPOBAHUS OpraHu3Ma 4esloBeKa, MpeBpallleHuid BEIIeCTB B OpraHu3Me YelloBeKa,
CBSI3M OTHX IMPEBpalleHUH C JAeATEIbHOCTHIO OpPraHOB U TKaHeW, peryisiuuu
MeTab0IMUECKUX MPOIECCOB U MOCIEACTBUAX UX HAPYIICHHUS.

® ®dopmupoBaHHe HABBIKOB OOIICHHS C KOJUIEraMH W MAIMEHTaMH C y4YETOM JSTHKH M
JICOHTOJIOTHUH.

® ®dopmupoBaHue/pa3BUTHE YMEHHUI, HABBIKOB, KOMIICTCHI[MA, HCOOXOMMBIX B OpraHU3AINN
PO eCCUOHAIBHON e TETHHOCTH.

® Pasputue NpodecCHOHATBHO BaKHBIX Ka4eCTB, 3HAYMMBIX JJIsi OPraHU3alUH pabOThl U
yIOpaBlieHus J1ab0paTOPHO-IAUATHOCTUYECKUX TOJAPA3eIeHU YUpex ACHUN pazIudHOro
THUTIA.

® ®dopmupoBaHHe/pa3BUTHE HABBIKOB aHAIUTHYECKOW pabOThl ¢ MHOpMaimen (yueOHOI,
HAay4YHOW, HOPMATHBHO-CIIPABOYHOW JIUTEPATypOll MW JAPYTHMH HCTOYHUKAMH), C

I/IH(l)OpMaHI/IOHHBIMI/I TEXHOJOTHUAMH, JTUAarHOCTHYCCKHMHU METOJaMH UCCIICAO0OBaHUAMU.

1.2. MecTo AucOMIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

HucnumuinHa «buoxumus» uszydaercs B 2, 3 cemecTpe (aX) U OTHOCUTCS K 00s13aTeIbHOW YacTu
osoka b.1 mucrinmnasl. SBnsgercs 00s3aTeIbHON TUCITAIIIINHON.

OO6m1ast TpyA0€MKOCTh TUCIMIUIUHBI cocTaBisieT 5.0 3.¢.

JIJ1s1 yCrienrHoro OCBOCHHS HACTOSIIECH JUCIUTIINHBI 00YUYarOIMMecs TOJDKHBI OCBOUTH CIIETYIOIITHE
JuCHUIUIMHBL: Xumust;, buoorus; ®du3rka, MaTeMaTHKa.

3HaHUS, YMEHUSI U OMBIT MIPAKTUUECKON JCSITSIIBHOCTH, MPUOOPETCHHBIC TIPU OCBOCHUH HACTOSIICH
TUCIUTUTUHBI, HEOOXOIMMBI  IUIS  YCIEHNIHOTO OCBOCHUS  aucuuruiuH: dapmakomorus;

[TaTtodusuonorus; UMmyHoI0THS.



3HaHUs, YMEHUS U OMBIT MPAKTUUECKOH JeATeNbHOCTH, TPUOOPETEHHBIE IPH OCBOCHUN HACTOSIIECH
JUCIUITIMHBI, HEOOXOIUMBI Il YCIIEHUIHOTO NPOXOXKJIEHHUS NpakTuk: HayuHo-mccrienoBarenbckas

pabota; [TomomHuK Bpaya croMaTojiora (TepaneBTa).



1.3. Iliianupyemble pe3yJbTaThl OCBOCHUS JUCIHUIJIMHBI

Cemectp 2

KOI[ U HAUMCHOBAHHUEC KOMIICTCHIIUHU

Koax u HammeHoBaHnue
HHAUKATOPA 10CTHKECHUS

KOMIIETCHIINHN

Ilnanupyemsle pe3yabTaThbl OCBOCHHMS AUCHHUIIIMHBI (MOXYJIA)

OIIK-9 Cnocoben onennBaTb MOP(PopyHKIMOHATbHBIE, (U3H0JIOTHYECKHE COCTOSIHUS U

MaToJOrHt4€CKUeE MpouecChbl B OpraHu3smMe 4€/J10BE€Ka JIJisd pelICcHUsA HpO(l)eCCI/IOHaJII)HLIX 3aJgav

OIIK-9.1 /11 Brnaneer
aIrOPUTMOM
KIIMHUKO0JIa00OpaTOPHOU U
(GyHKIIMOHATIBLHOM
JMUArHOCTUKY TIPH PEIICHUN

npodeccuoHaNbHBIX 3a7a4

3HaTh: 3HaUcHUE OMOXUMHUECKUX ITOKa3aTeleH JJI1 OIICHKHU

COCTOAHHA ITAllMCHTA

YMeTh: UCIOIB30BaTh AUAarHOoCTHYCCKHNEC BO3MOXKHOCTHU
COBPCMCHHBIX OMOXHMHUYECKHX MCTOJOB IIPpH PCUHICHHUN

HpO(beCCI/IOHaJ'IBHBIX 3aJa4

Biajers NpakTH4YeCKUM ONBITOM (TPYAOBBIMHM IeHCTBUSIMH):
HaBbIKaMU MPUMEHEHUS TOJyUYEHHBIX 3HAHUH JIJIS peleHUs

CUTyallMOHHBIX 3a1a4

OIIK-9.1 /12 OucHuBaet
pe3yJbTaThI
KJIMHUKOJIa00paTopHOM 1
(byHKINOHATIBHON
JIMAarHOCTHKY TIPH PELLICHUU

npodeccuoHaNbHBIX 3a7a4

3HaTh: 3HaUeHHE OMOXMMHUYECKHX IT0Ka3aTesel B (PU3HOIOTrHUEeCKUX

YCJIIOBHUAX U ITPU MATOJIOTUA

YMeTh: aHATU3UPOBATH PE3YJILTATHI TA00PATOPHBIX OHOXHUMHUYECKUX

TCCTOB

BuaseTs npakTHYeCKUM ONBITOM (TPYAOBBIMU /1€ CTBUAMM):
HaBBIKAMHU PACIO3HABAHUS HANIPABICHHOCTH OMOXUMUYECKUX
MIPOIIECCOB MPH 3a00JI€BAaHUSX U UCIIOIB30BAHUS OMOXUMHUYECKUX

TECTOB B paHHEH TUArHOCTHKE 3a00JIeBaHUI

OIIK-9.1 /13 Onpenensier
Mop(hodyHKIIMOHATILHBIE,
¢buznonoruyeckre
COCTOSIHUS U
MATOJIOTUYECKHE MTPOLIECCHI

OopraHu3Ma 4CJIOBEKa

3HaTb: MeTabOINYECKUE IIyTHU NIPEBpalICHUA OCHOBHLIX KJIACCOB
OHOJIOTHMYECKHU BaXKHBIX CO@,HI/IHCHI/Iﬁ, POJIb HACJIICACTBCHHBIX

(akTOpOB B pa3BUTUH 3a00JI€BaHUI

YMmerThb: OIIpCACIIATH OMOXUMHYECKHE aCIIEKThI (1)I/IBI/IOJ'IOFI/I‘IGCKI/IX

COCTOSIHMM ¥ MaTOJOTMYECKUX IIpoueccoB

Biaajerh NpakTHYeCKHUM ONBITOM (TPYAOBBIMHM IeHCTBUSIMH):
HaBbIKaMU Paclo3HaBaHUs HAMPaBIEHHOCTH OMOXMMHYECKUX

MIPOLIECCOB MPH 3a00JIEBaHUAX




YK-1 Cnoco6eH ocyniecTBJISATH KPUTHYECKUI aHAJIHM3 NPO0/IeMHBIX CUTYallHil HA OCHOBeE

CUCTEMHOTO 1mmoaxojaa, BBIpaﬁaTbIBaTb cTrpaTeruio JelcTBUil

VK-1.U3 Kputnuecku 3HaTh: OCHOBHBIE 3aKOHOMEPHOCTH OMOXHUMHYECKUX MPOIECCOB,

OLCHUBACT HAACKHOCTD IMPOUCXOAAIINX B OPraHU3ME YCJIOBEKA

MCTOYHUKOB HH(OpMAIHH,
YMeTh: aHaTU3UPOBATh HAJEKHOCTh UCTOUHUKOB MH(pOpMaluu

pabotaer ¢

POTHBOPECYHBON Baagers npakTH4eCKUM ONbITOM (TPYAOBBIMHU ACHCTBUAMU):
uHpopmanueil u3 pasHeIX HaBbIKaMU MCCIIEI0BATEIBCKOM JIEATENbHOCTH NPHU paboTe ¢
HCTOYHUKOB MPOTHUBOPEUYNBOM MH(MOpPMAIUEH U3 Pa3HBIX HCTOYHUKOB

VK-1.11/14 Pa3pabateiBaeT | 3HaTh: OCHOBHbIE OMOXMMUYECKHE TEPMUHBI, OIICHIBAIOIINE

H COOCPKATCIBbHO XUMHKO-OHOJIOTHYCCKHIE IMPONLCCChl B OpraHU3ME UCJIOBCKA

apryMEHTHPYET CTPATETHIO
. YMeTh: aHaTU3UPOBATh U3MEHEHUSI OMOXMMHUYECKHUX MPOIIECCOB MPH
pereHus TpoOIeMHOM .
Pa3BUTHUU NATOJOTHYECKUX COCTOSHHM
CUTYyaIlMH Ha OCHOBE

CHCTEMHOTIO U Baaaerb NpakTHYeCKUM ONBITOM (TPYAOBBIMM I€HCTBUSIMH):
MEKIUCIMIIIMHAPHOTO pElIeHUs TOCTaBIEHHOM MPOOIEMHON CUTyaIlil Ha OCHOBE
MOJIXO/IOB JOCTYIHBIX UCTOUHUKOB HH(POpMAIIUU

Cemectp 3

KOI[ H HAUMEHOBaAHUE KOMIIETCHIINHU

Koa m HauMeHOBaHHe H.]Ial-ll/lpyeMble pe3yJbTaThbl 0OCBOCHUA TUCHUIIIIMHBI (MO}]yJIﬂ)
HHIAXKATOPA JOCTUKCHUS

KOMIICTCHIMHA

OIIK-9 Cnocoben onennBaTh MOP(PodyHKUMOHATbHBIE, (U3H0JIOTHYECKHE COCTOSIHUS U

MmaToJOrit4€CKUe MpouecChbl B OpraHu3smMe 4€/J10BE€Ka VI pelICcHUsA l'lpO(l)eCCI/IOHaJ'II)HbIX 3agav

OIIK-9.1 /11 Brnaneer 3HaTh: 3HAaUeHUE OMOXNUMHUYECKHX TOKA3aTeIEH 11T OLIEHKH

AJIrOpuTMOM COCTOsIHUA ITalUCHTA

KIIMHUKO0JIa0OpaTOPHOU U
. YMeTh: UCIOJIb30BaTh TUArHOCTUYECKHUE BO3MOXKHOCTH
(GYHKIIMOHATIBLHOU
COBPEMEHHBIX OMOXUMHUYECKUX METO/0B MPHU PEIICHUH
JTMAarHOCTHKY TIPH PEIICHUN
po¢eCCUOHANIBHBIX 3a1a4

npohecCuOoHANBHBIX 3a7a4
Baagers npakTHueCKUM ONbITOM (TPYAOBBIMHU ACHCTBHUAMU):
HaBbIKAMH IIPUMEHEHUS NOJYYEHHBIX 3HAHUW JUIsl pEeIEHUs

CUTYyallMOHHBIX 3a1a4




OIIK-9.1M /12 OuecHuBaet
pe3yJbTaTh
KJIMHUKOJIa00paToOpHOH 1
(byHKIIMOHATBHOU
JIMArHOCTHKY MPH PELLICHUN

HpO(i)eCCI/IOHaJ'IbHBIX 3aJa4

3HaTh: 3HaYCHNE OMOXUMHUYECKUX TOKa3aTeel B (PU3NOJIOTHUECKUX

YCJIOBUAX U IIPHU IATOJIOTHUN

YMeTh: aHATU3UPOBATh PE3YIbTATHI JTA0OPATOPHBIX OMOXUMHYECKIX

TCCTOB

Bianers npakTH4eCKUM ONBITOM (TPYA0BBIMU JIeiiCTBUSAMM):
HaBBIKaMU PaclO3HABaHUS HAMPABIEHHOCTH OMOXMMHUYECKUX
MIPOLIECCOB MPH 3a00JIEBAHUSAX U UCTIONB30BAHUS OMOXHUMHUYECKUX

TCCTOB B paHHeﬁ JUAarHoCTHUKEC 3a00JIeBaHUM

OIIK-9.1 /13 Onpenensier
Mop(hodyHKIIMOHATIbHBIE,
¢duznonorunyeckre
COCTOSIHUS U
[ATOJIOTUYECKHE MTPOLIECCHI

OopraHu3Ma 4CJIOBEKa

3HaTh: META0OINYECKHE IIyTH NIPEBpalICHUA OCHOBHLIX KJIACCOB
OMOJOTHYECKH BaXKHBIX COCI[PIHCHPIIZ, POJIb HACJIICACTBCHHBIX

(hakTOpOB B pa3BUTUH 3a00JI€BaHUI

YMmerh: OIIPECACIIATh OMOXHUMHYECKHE aCIIEKThI (bHSI/IOJIOFI/I“IeCKI/IX

COCTOSIHUM U ITaTOJOTHYECKUX IIponeccoB

Biajers NpakTH4YeCKUM ONBITOM (TPYAOBBIMHM 1eHCTBUSIMH):
HaBBIKAMU PACIIO3HABAHUS HAMPABIEHHOCTH OMOXUMUYECKUX

MPOIIECCOB MpHU 3a00IEBAHUAX

YK-1 CnocoGeH ocyuiecTBJISATH KPUTHYECKUI aHAJM3 NPOOIeMHBIX CUTYallUil HA OCHOBeE

CUCTEMHOTO nmoaxoaa, BblpaﬁaTblBaTb CTpaTeruio JaelcTBUii

VYK-1.1M/13 Kpurnuecku
OILICHMBAET HAJEKHOCTb
MCTOYHUKOB HH(OpMAIHH,
paboraer ¢
IIPOTUBOPEYUBOI
uHpOopMaIen U3 pa3HbIX

HUCTOYHHUKOB

3HaTh: OCHOBHBIE 3daKOHOMCPHOCTH OMOXHMHUYECKHX IMpoueccCcCoB,

MIPOUCXOAIINX B OPraHU3MC YCJIOBCKA

YMeTh: aHaTU3UPOBATH HAJEKHOCTh UCTOUHUKOB MH(OpMaLuu

Biajers NpakTH4YeCKUM ONBITOM (TPYAOBBIMHM IeHCTBUSIMH):
HaBBIKAMH MCCJIEI0BATEIBCKON IEATEILHOCTH MPU padboTe ¢

MIPOTHUBOPEUYNBOM MH(MOPMAIEH U3 PA3HBIX HCTOYHUKOB

YK-1.M/14 Pa3pabarpiBaet
U COJICPIKATEIILHO
apryMEHTHPYET CTPATETHIO
pereHus TpoOIeMHOM
CUTYyaIlMH Ha OCHOBE
CUCTEMHOTO U
MEXTUCIUTUTMHAPHOTO

IIOJXO0I0B

3HATh: OCHOBHBIC OMOXUMUYECKUE TCPMUHBI, OMMUCBIBAIOIINEC

XUMHKO-OHOJIOrHYECKHIE MMPONCCChl B OpTraHU3ME UCJIIOBCKA

YMerh: AHAJIU3UPOBATH U3BMCHCHU A OMOXUMUYECKUX IMponeccoB Mnmpu

PAa3BUTHUU MATOJIOTUYCCKUX COCTOSIHUI

Baaners npakTHyecKuM ONbITOM (TPYAOBBIMH AeHCTBUAMU):
pElIeHUs TOCTaBIEHHOM MPOOIEMHON CUTyaIlil Ha OCHOBE

AOCTYIIHBIX HCTOYHHUKOB I/IH(I)OpMaI_II/II/I




2.®opmbl padoThI 00y4AOIIUXCH, BUAbI Y4eOHBIX 3aHATHI U UX TPYA0EMKOCTh

®opmbl padoTsl o0yqaromuxcst / Buabl yueOnsbix 3anatuii / | Becero | Pacnpenenienmne yacos
DopMbI IPOMEKYTOYHOM aTTECTALIUH 4acoB 1o cemMecTpam
2 3

YueOHble 3aHATHS

KontakTHasi padoTa 00y4aommuxcs ¢ npemnojgaBarejieM B 88 46 42

cemectpe (KP), B T.u.:

Jlexumonnoe 3anstue (JI3) 22 12 10

JlaGopaTopHo-nipakTudeckoe 3anarue (JII13) 50 26 24

Komnoxsuywm (K) 16 8 8

CamocrosiTesibHas padora odyuawmuxcs B cemectpe (CPO), 54 24 30

B T.4.:

[ToaroroBka K y4eOHBIM ayAUTOPHBIM 3aHATHIM 54 24 30

IIpomexyrounas arrecranus (KPIIA), B T.u.: 11 2 9

Dx3ameH (D) 9 0 9

3auer (3) 2 2 0

[MoaroroBka k 3x3ameny (CPITA) 27 0 27

B yacax: OT/ = 180 72 108
OO01mas Tpy0eMKOCTh KP+CPO+KPITA+CPIIA
mucuuasl (OT) B 3aueTHbIX eauHunax: OT/I (B 5.00 2.00 3.00
qacax)/36




3. Copep:xkanue IUCHUNIHHBI

3.1. Conep:xanue pa3ieioB, TeM IMCHUILIAHBI

2 cemecTp
No Mudp HaumenoBanue pa3aena Copep:xanue pa3jesia M TeMbl B
n/m |KOMIeTeHIIUH (MoayJis), TeMbl AUAAKTHYECKUX eJUHHIAX
AUCHMITHHBI
Pa3nes 1. beaxku n (pepmMeHTHI
1 |YK-1.MA3, |Tema 1. benku u pepmentsr |OyHKINU OEIKOB B OPraHU3ME YEIOBEKA.
YK-1.1/14, YpOBHH CTPYKTYpPHOIH OpraHU3auu OEIKOB.
OIIK-9.1 /1, Crnoxuble 6enku. CTpoeHne u GpyHKIUH
OIIK-9.1 /12, MHOTIIIOOMHA ¥ TeMOIIOOMHA. XUMUYCCKas
OIIK-9.1/13 npupoza, GU3NKO-XMMHYECKHE CBOMCTBA U

Ouosiornueckas posb (epMEHTOB.
Knaccudukanus 1 HomeHkIaTypa GepMeHTOB.
Ctpoenue pepMEHTOB - IPOCTHIX, CIIOKHBIX,
130(hepMEHTOB: aKTUBHBIN U aJUIOCTCPUICCKUI
LEHTPHI, poJib B Katajiuse. OnpeencHue
MOHATHUS: Ko(akTop, XomodepMeHT, anopepmMeHT,
Ko(epmeHT, cyOcTpar, MeTaboJIUT, TPOIYKT.
Mexanusm neiictBus ¢pepmenToB. Kunernka
(bepMeHTaTUBHBIX peakiuid. [IpuHIUmbI
Ka4eCTBEHHOT'0 OOHAPYKEHHS U
KOJINYECTBEHHOT'O OIIPE/ICIIEHUS] aKTUBHOCTH
dbepmenToB. EnuHuIel akTuBHOCTH. Perymnsmus
aKTUBHOCTH (DEpPMEHTOB. AJIJIOCTEpUIECKUE
depmentsl. U3odepmenTsl. Mcnonp3oBaHue
(bepMeHTOB B MeTUIIHE. BUTAMUHBI.
bruoxummnueckue QyHKIUN U KOQPEPMEHTHBIE

(hOpMBI BUTAMHHOB.

Pasnen 2. DHeprernyeckuii 00MeH




VK-1.1/13,
VK-1.1]14,
OIIK-9. W11,
OTIK-9. W12,
OITK-9.1/13

Tema 1. DHepreTuueckuit

oOMeH

O6mmit myTh katabonu3zma. OKUCIUTETEHOE
nekapOOKCUIMpoBanue nmupyBara. [{uki
TPUKapOOHOBBIX KUCIOT. Perymsius.
Anabonnueckue QyHKUUU LUK
TPUKapOOHOBBIX KHCIOT. AHAIUIEPOTUYECKUE
peakuuu. Makposprudeckue cyocrparsl. [lytu
cunte3a AT®: cyOcTpaTHOE U OKUCIUTEIBHOE
dhochopmupoBanue. OKHCIUTETHEHOE
dbochopuupoanue AJ1P. Mexanuzm
COTIPSIKEHMSI OKUCIEHUSI U (POCHOPUITUPOBAHHUSL.
Xemuocmoruueckas reopust Mutuemna. Cocras,
CTPYKTypa U HOMEHKJIaTypa JIbIXaTeIbHbIX
KOMIUIEKCOB U JPYTUX KOMIIOHEHTOB LIETIH
MepeHoca 3IEKTPOHOB, UX JIOKATU3ALUsI 1
(GyHKIIMU BO BHYTpEHHEN MeMOpaHe
muToxoHipuil. Ctpoenne AT®P-cuHTa3bI.
MexaHu3m QyHKIMOHUpPOBaHUs. Perymsius
OKHCJIUTENBHOTO (POCPOPUIUPOBAHHUS.
JIpIXaTeabHbIi KOHTPOJIb. MeXaHN3MBI
pa3o01eHus okuciaeHus 1 GochopuIupoBaHus.
OU3MOIOTNYECKOE 3HAUEHUE Pa300ILEeHUS.
MonekynsipHO-0MOIOTHYECKUE ACTIEKThI

GyHKIUY ¥ TUCOYHKIUU MUTOXOHAPUH.

Pa3zgea 3. O0OMeH yriieBoaoB




VK-1.1/13,
VK-1.1]14,
OIIK-9. W11,
OTIK-9. W12,
OITK-9.1/13

Tema 1. OOMeH yT7I€eBOI0B

MexaHu3Mbl IEpeBapUBaHUS YTIIEBOJIOB.
XapakTepucTuka u aencTrue GepMeHTOB,
YYacCTBYIOIIUX B TIOJIOCTHOM U IPUCTCHOYHOM
nunieBapeHnu. OCOOEHHOCTH MepeBapUBaHUs
YIJIEBOJOB B POTOBOM MOJIOCTH. MexaHU3MBbI
BCAChIBaHUS yIieBo0B. [yt mocrymieHus u
MIPEBPALICHUS YTJIEBOAOB B TKAHAX OpraHU3Ma.
KitoueBas posb rimoko30-6-gocdara, mytu
oOMeHa. CuHTe3 riaukoreHa. buonornueckoe
3HauYeHue, peakuuu, pepmeHTsl. Pacnan
INIMKOT'€Ha — MIIMKOoreHoau3. buonornueckoe
3HauYeHHe, peakuuu, pepMeHThl. buonoruyeckoe
3HaYeHHUE U PeryJidnns oOMeHa ITTIMKOreHa B
MEYCHH U B MBIIITAX. [ THKOTCHO3bI H
arJuKoreHo3bl. [ TMKoIu3: NoHATHE, 3HAaUeHUE,
MOCJIEI0BATEIBHOCTh PEAKIIMM, PETYIALUS.
Dransl MOJHOTO a3pO0HOT0 OKUCIEHUS TITFOKO3bI.
DHepreTu4ecKuil BHIXO/. TIIMKOIU3a B
aHa’pOOHBIX ycnoBUsX. [ TIOKOHEoreHes3: cxema,
cybctpatsl, Ononorudeckast pois. [lukin Kopu.
I'mrok030-anannHOBBINA HUKIL. PenunpokHas
PEryJsiiysl TIIMKOJIU3a U TII0OKOHEOreHe3a.
OcobeHHoCTH MeTab0IM3Ma TITIOKO3EI B IIEUCHU,
MO3Te, CKEJICTHBIX MBIIIIAX, )KUPOBOH TKaHH,
KJeTkax kpoBu. [leHTozodocdaTHbIil MyTh.
buonornueckoe 3Hauenue. Peaknun
OKHCJIUTENBHOTO 3Tamna, peryisuus. Hapymenus
B neHTo30(pochaTtHoM myTH. JlepeKT riaoko30-6-
dbocdarneruaporenassl. Perysius conepxaHus

TIFOKO3bI B KpoBU. CaxapHbIii 1rader.

Pa3nen 4. O0OMeH JUIINAOB




VK-1.1/13,
VK-1.1]14,
OIIK-9. W11,
OTIK-9. W12,
OITK-9.1/13

Tema 1. OOMeH TUIINIOB

MexaHU3MBI TIepeBaprBaHus, BCACBIBAHUS
munuaoB. ®epmentsl. JKemdb: cocTaB, PyHKIHH,
MeXaHU3M yJacTus B nunieBapernn. Ctearopes:
MPUYHMHBL, TOCTIeNCTBUSA. MOOMIN3aIus )KUPOB U3
KUPOBOH TKAHU: PEAKIINU, MEXaHU3MBI
PETYJISIIINH, POJIb TOPMOHOB, 3HAUCHHE.
AXTUBAIWS U TPAHCTIOPT KUPHBIX KUCIIOT B
MUTOXOH/IpUH. MeXaHU3MBI [3-OKHCIICHHUS
KUPHBIX KACJIOT: PEaKIUH, PETYJIISAIIHS,
sHepreTudecknii 6ananc. KeroHoBbIe Tena:
Onosoruyeckasi pojb, peakiuiu OOMeHa,
peryisiiusi. KeroneMusi, KeTOHYpHsI, TIPUYHUHBI U
MEXaHU3MBI Pa3BUTHS, TIOCIIEACTBUS. brocuHTes
KUPHBIX KHCJIOT. DTaIlbl, PEaKINH, CTPOCHHE
CHHTA3bI JKUPHBIX KUCIIOT, peryisiius. buocunTes
TPHALMIITIIAIEPOJIOB. MeXaHU3M, PeTyJIsIis,
TKaHeBble 0COOeHHOCTH. OOMeH
riuuepodoconunuaos. buonornueckoe
3HayeHHue. X0JecTepoi: ONOIOTUYECKOe
3Ha4YCHUE, ITyTH TOCTYIUICHUS ¥ UCTIOJIh30BAHUS B
opranusme. CuHTE3 XoJyiecTepoiia (cxema).
Perymnsmus cunaTe3a xonectepona. MexaHn3m
MOCTYIIJICHHS XOJIECTepoIia B KIETKY. TpaHcopT
xojectepoiia. 'unepxonecreponemus, ee
MIPUYHHEI, TOCTIECTBUSA. MOJEKYISIpHO-
OMOJIOTUYECKHE acTIeKThI PETYJISIINI 0OMeHa
xonecrepona. JIMmonpoTenHbl KPOBH:
KJ1accupUKalus, CTPOCHHUE, ITATIbI
dbopmupoBaHus, cxemMa MeTaboIu3Ma.
JucnumonporenHeMun. MoJeKyIspHbIe

MEXaHHU3MbI aTEPOCKIIEPO3a.

3 cemecTp

Ne

/o

Hudp

KOMIICTCHIIUHA

HaumeHoBaHue pasjaesia
(Moay.Jis1), TeMbI

JAUCHHUIIIMHBI

Copnep:xaHue pa3jeia U TeMbl B

AUJTAKTHYICCKHUX ¢AUMHHUIIAX

Pasznen 1. OOMeH 0eJIKOB U HYKJIEOTH/I0B

VK-1.1]13,

Tema 1. O0OMeH OenkoB U

[TepeBapuBanue 6enkoB B XKKT. [IpuHiumnsr




VK-1.1]14,
OIIK-9.1]11,
OIIK-9.1]12,
OITK-9.J13

HYKJICOTHI0B

HOPMHPOBaHHUs O€JIKa B MUTAaHUU. A3OTUCTBIN
Oananc. XapakTepUCTHKA OCHOBHBIX
KOMIIOHEHTOB IHUILEBAPUTEIBHBIX COKOB
(>xemyaKa, KHIIEYHUKA, TI0JKEITy 1I0YHON
xKeue3bl). MexaHu3Mbl PeryJisiliii CEKpeLMU
MUIIEBAPUTEIBHBIX COKOB. O0pazoBaHue U
cexperust HCl. @epmeHTaTUBHBIN THAPOIN3
OEJIKOB B eIy IOYHO-KUIIIEYHOM TPaKTe.
MexaHn3Mbl BCaChbIBaHHUsI aMUHOKHUCIIOT.
Broxumuueckue acrekTsl MyKo3aJbHOTO Oapbepa
KEJIyJ0YHO-KUIIEYHOro Tpakra. Hapymenune
nepeBapuBaHus O0enkoB. benkoas
HEI0CTaTOYHOCTh: MIPUUMHBI, METAO00INYEeCKUE U
KIMHUYECKHE MOCTEeICTBUS, MPOPUIAKTHKA.
[Tytu o6pazoBaHus MMyJjla aMUHOKHCIIOT B KPOBH U
€ro UCIOJIb30BaHKE B opranusme. Oomume
peakiyu oOMeHa aMUHOKHUCIIOT: PeaKIuu
TPaHCAaMHUHUPOBAHHUS, IPSIMOTO U HETIPSIMOTO
JIe3aMUHUPOBAHMSL, AeKapOOKCHUINPOBAHUS,
TKaHEeBbIe 0COOEHHOCTH. [1yTH ncnoap30BaHus
0€3a30TUCTOTO0 OCTaTKa AaMHUHOKHUCIIOT.
OO0pazoBanue OMOTEHHBIX aMUHOB (THCTAMUHA,
TUpaMUHA, TPUNITAMUHA, CEPOTOHUHA, V-
aMUHOMACJISTHOW KUCTIOTHI). POJIb OMOTeHHBIX
aMHHOB B opranu3me. Cxema nmyTteii oOmMeHa
CEpHHA U IJIMIMHA, 3HAYEHUE KaKJOTO Iy TH.
OOMeH nucTenHa: cXeMa IyTei, 3HaueHHe.
3nayenne ®ADPC B OMOTOTHUECKOM
cynspupoBanuu. [yt oOMeHa METHOHUHA B UX
3HaueHue. OOpa3oBaHue S-aJCHO3UIMETHOHNHA,
€r0 Y4acTHE B peaklUsAX TPAaHCMETUIUPOBAHUS.
Pecunre3 metnonuna, posis TI'®K n BuTammuna
B12 B 3Tom nporiecce. CBsi3b 00MEHOB
METHOHMHA U LIUCTENHA. METHOHMH KaK
JTUMOTPOMHEIN (hakTop. Cxema myTeir oOMeHa
[JIyTaMAHOBOM U aCIIaparvHOBOM KHUCIIOT, UX
OMOCHHTE3, y4acTue B 00€3Bpe)KUBAHUI
aMMHaka. [ TyTaMHMH Kak JOHOP aMUHOTPYTIITBI

IIpU CHHTE3€ pana coenuHeHnid. OOpa3oBaHue u




ucnosbs3oBanue B opranusme '”AMK u I'OMK.
deHnIamaHuH: cxeMa oOMeHa, peaKkiuu
oOpa3oBanust Tupo3uHa. KatexonaMiUHOBBINA 1
MEJIaHUHOBBIN My TH, PEAKIMH, PETYIISIIHUS.
I'OMOreHTH3MHOBBIN Iy Th (CXEMA).
DeHMIKETOHYpHS, AIbOMHNU3M, aJIKAIITOHYPUSI.
Tpunrodan: cxema 0OCHOBHBIX IyTeil 0OMeHa.
Peakiiun GuocuHTE3a CEPOTOHUHA,
ouosiornueckoe 3HaueHue. Cxema
KUHYPEHHHOBOTO MYTH, U €r0 poib. OOMeH
HYKJIEMHOBBIX KHUCJIOT: IEpEBapUBaHUE U
BCacChIBaHHUE MPOYKTOB TUAPOJIN3A HYKIEUHOBBIX
KHCJIOT, TKaHEBOW 0OMEH HyKJIeoTuI0B. Cxema
OMOCHHTE3a IypPUHOBOTO KoJbla. HauanbHble
PEryJIsSTOPHBIC peakiMi OMOCHHTE3a ITyPHHOBBIX
HykJeoTuaoB. buocunres AM® u 'M® u3
WHO3MHOBOW KUCIOTHL. Peakiuu pacnana
IIyPUHOBBIX HYKJIEOTHJIOB 10 MOYEBOM KHCIIOTHI.
Hapymenne oOMeHa mypHuHOBBIX HYKJICOTH/IOB:
THIIEPYPUKEMUS, TT01arpa, MOYEKaMeHHast
6ose3Hb. Peakiuu uCmonb30BaHus U
00e3BpeKUBaHMsI aMMHUaKa: 00pa3oBaHue
rJlyTaMUHa, acliaparuia, MOYeBHHBI - TKAaHEBBIC
ocobeHHOCTH. CBSI3b OPHUTHHOBOTO ITUKJIA C
00OMEHOM aMUHOKHCJIOT ¥ SHEPreTUYECKUM
obmenoMm. Hegoctarounocts pepMEHTOB
OPHUTHHOBOTI'O IIUKJIA, IPUYMUHBI U TOCIEACTBHUSL.
MexaHu3MBbl OCTPON U XPOHUYECKON
TOKCUYHOCTH aMMHaKa, METa0OJIMUECKUE U

KIMHUYCCKUEC ITOCIICACTBHA.

Pa3neu 2. 'opmonbI




VK-1.1/13,
VK-1.1]14,
OIIK-9. W11,
OTIK-9. W12,
OITK-9.1/13

Tewma 1. ['opMoOHBI

I'opmonsbl. Konnenmuu npsiMoit u odpaTHoit
MOJIOKUTEIBHON U OTPUIIATEILHON CBSI3H;
MIEPMECCUBHOCTH TOPMOHAJILHOTO JIEUCTBUS;
KOHUENIS TKaHU-MULIECHH. DTarlbl MeTaboau3Ma
TOPMOHOB. Perientopsl TOPMOHOB, BU/IbI:
MeMOpaHHBbIe, conpsikeHHbIe ¢ G-0enKkamu,
KaHaJbHbIE, KaTAIUTUYECKUE, LINTO30JIbHBIE,
siepHbIe, PYHKITUU, META0OTU3M.
MounekysipHble MEXaHU3MBbI JEHCTBUS
BOJIOPaCTBOPUMBIX CUTHAJIBHBIX MOJIEKYJ
(menTUAHBIX TOPMOHOB, (DAKTOPOB pPOCTA,
IUTOKUHOB U 1p.). BHyTpuKIeTOUHBIE
MOCPEIHUKY IEUCTBUS TOPMOHOB: IIUKIHMYECKHE
HYKJICOTH/IBI, IENTH/IBI, TPOU3BOIHBIC KUPHBIX
kuciot, UT®, I, Ca2+ u np. - Xumudeckas
MpUPOJA, CTPYKTYypa, 0OMeH, QyHKIIUH.
MexaHu3Msl JEUCTBUS TOPMOHOB PA3ITUYHBIX
kJjaccoB. ['opMOHBI runorangamyca: 0COOEHHOCTH
OMOCUHTE3a, CTPYKTYPhl, MEXaHU3MOB J€HCTBUS,
¢bynkuii. TporHble TOPMOHBI TUITOPU3A;
KJaccupuKanus, XuMAYecKasi Ipupo/ia, 3HaUeHHe
B peryyauuu GyHKIuN nepudepruueckux xemnes.
CTI': MeTaboIu3M, META0OIHYCCKIE U
¢dbusmonornueckue 3gpdextsl. HeliporopmMoHsr -
OKCHUTOLIMH U Ba30NPECCHH, UX OMOJIOTUYECKOE
JercTBUE. AJIpEHaH, TIIOKaroH,
IJIIOKOKOPTUKOU/IBI: CTPOCHUE, BIUSIHUE Ha
oOMeH BeniecTB. MHCYNTUH: MOJIEKYJIIpHBIE
MEXaHHU3MBbI JeHCTBUS U OMOJIOTHYECKHE

s dextrr. Caxapubrit nuabdet. Tupeounsie

TOPMOHBI: CTPOCHHUE, BIUSHIE Ha OOMEH BEIIECTB.

Paznen 3. buoxumusi neyeHu U KPOBH




VK-1.1/13,
VK-1.1]14,
OIIK-9. W11,
OTIK-9. W12,
OITK-9.1/13

Tema 1. buoxumus reyeHu u

KpOBH

Poie meuenn B mojiepskaHuy roMeocTasa — B
0OMEHE yTJIEBOJIOB, JIMITHJIOB U OCJIKOB.
Metabonu3m 3tanosna. Poib neuenu B
MUTMEHTHOM oOMeHe. brocunTes u pacma
remoryioouna. [lophupun u xentyxu.
JleTokcukanoHHasi GyHKIMS neyeHu. buoxumus
KpOBH. besku 1ra3Mpl KpOBH: KIIACCHU(HUKAIINS,
MeToabl pasaeneHusi. OcoOeHHOCTH
HHEPreTUIECKOTO 0OMEHa, HyKJICOTHTHOTO
oOmMeHa, oOMeHa O€JIKOB, TUTTHUIOB U YTJICBOJIOB B
spuTporHTe. MEeXaHW3MbI TPAHCTIOPT KUCIOPOAA,
yriekucioro rasa, peryisiinun KOC. O6men
JKeJe3a: poiib JKele3a B OpraHu3Me, MEXaHU3MBI
WHTECTUHAIBLHON abcopOmmu xemnesa, myJibl
JKeJe3a, peryJIsIis TOMeocTasa jxeiesa.
Hapymenus oomena xenesa. Cucrema
reMocTas3a. bBHOXuMHYECKIEe MEXaHU3MBI
(hopmupoBanus KpoBsiHOTO crycTka. Pons Ca2+ u
sutamuHa K. [IpoTuBocBepTHIBarOIIas cucTema.
Cucrema ¢ubpunonm3a. MeTobl OIIEHKH
CHCTEMBI TeMocTasa. HapymeHnus cucreMsl

reMocTasa.

Paznen 4. buoxummusi moJ10cTH pra

VK-1.1/13,
VK-1.1]14,
OTIK-9.M/11,
OIIK-9.M]12,
OTTK-9.1/13

Tema 1. buoxumus monoctu

pTa

buoxumus coequnauTenbHOM TKaHU. CTpOEHHUE,
GbyHKIMH 1 MeTa0O0JIM3M KOJUTareHa.
I'mukonpoTenHbI U MPOTEOTTNKAHbI
COETMHUTENILHOM TKaHU U MUHEPATN30BaHHBIX
TKaHel 3yOa. buoxumus Tkanen 3yoa.
Oco0eHHOCTH XMMHUYECKOTO COCTaBa dMallu,
NeHTHHA U 1leMeHTa. OCHOBHBIE 3TaIlbl
MUHEpaIU3alUi KOCTHOW U 3yOHOM TKaHEH.
buoxumus ciaronbsl. CoctaB U U3HKO-
XUMHUYECKHE CBOMCTBA CMEIIAaHHOW CITIOHBI.
[ToBepxHOCTHBIE 0Opa3oBaHus Ha 3y0ax.
buoxumuueckre 0CHOBBI MaTOreHe3a Kapueca

3y0O0B.




3.2. IlepeyeHp pa3aejioB, TeM [JTUCHUIUIMHBI JJIS CAMOCTOAATEJbHOI0 M3y4YeHUS
00y4arIUMuCs
PaS,Z[eJIBI 1 TEMBbI JUCIIUIIJIMHBI IJII CAMOCTOATCIbHOT' O I/I3y‘-IeHI/I$I O6y‘-IaIOH_II/IMI/IC$I B HporpaMMe HC

IIPEyCMOTPEHBI.



4. TeMaTH4YeCKHIi IJIAH JUCHUIIIMHBI.

4.1. TemaTn4yeckuii JIAH KOHTAKTHOM padoThl 00y4YaIOIINXCH € pPenogaBarTeyaeM.

Ne (Bugbl ITepnon o0yuyenns (cemecrp) |KoumuecTBo |Buasi Dopmbl
n |y4eOHBIX ITopsinkoBbIe HOMepa U 4acoB KOHTPOJIA KOHTPOJIA
/m [3aHATHH / |(HAMMEHOBaHMe pa3JeJIoB. KOHTAKTHOH |yCIIeBaeMOCTH |yCIIeBAeMOCTH H
¢popma IHopsiakoBbIe HOMEpPa U padoThI NPOMEKYTOYHOH
NPOME:K. HAMMEHOBaHHeE TEM Pa3JeJioB. aTTrecTanuu
arrectauuu | Tembl y4eOHBIX 3aHATHIA. KII OK
1 2 3 4 5 6 7
2 cemecTp
Pa3nea 1. benku u pepmeHTHI
Tema 1. benku u pepmMeHTHI
1 J3 DepMeHTBI 2 il 1
2 JI3 Buramunsr 2 pil| 1
3 JIII3 BBoHOE 03HAaKOMUTENBHOE 2 T 1 1
3aHATHE
4 JIII3 DepMEHTBI: CTPOCHHUE, 2 T 1 1
MEXaHU3MBI JEMCTBYSI, KHUHETHKA
5 JITI3 Perynsiuus akTuBHOCTH 2 T 1 1
dbepmenToB. [Ipumenenune
(dhepMeHTOB B
CTOMATOJIOTUYECKOM MPaKTUKE
6 JII3 Burtamunsl 2 T 1 1
7 K Texymuii pyOesKHBbIHI 2 1 1
(MOIYTBHBII) KOHTPOIIb O
Tteme 1 «benku u hpepmeHTH
Pa3nen 2. DHepreTuueckuii oOMeH
Tema 1. DHepreruueckuii o0OMeH
| JI3 DHepreTUIeCcKuii 0OMeH 2 pi| 1
2 JIII3 OO6mue myTy Katabonm3ma 2 T 1 1
3 JII3 ITytu cunrteza ATD 2 T 1 1
4 JII13 TkaneBoe JIbIXaHHE 2 T 1 1
5 K Texyumii pyOeKHbII 2 P 1 1
(MOZYJIbHBINA KOHTPOJIb) IO
TeMe 2 « DHEPreTUUeCKU




oOMen»

Pa3nen 3. OOMeH yriieBoJ10B

Tema 1. OOMeH yrieBo0B

1 I3 OOmMmeH yrneBooB-1

2 JI3 OOmeH yriaeBoaoB-2

3 JII13 IlepeBaprBaHue U BCcacblBaHUE
yraeBogoB. OcobeHHOCTH
NepeBapUBaHuUs YIJIEBOJIOB B
MOJIOCTH pTa. MeTabonu3m
TJIUKOTeHA

4 JII3 ['ukonn3 1 rIrOKOHEOTreHe3

5 JIII3 [TenTo3odochaTHblil MyTh.
Perynsnust ypoBHS TIIFOKO3BI B
KpPOBH

6 K Texyumii pyOeKHbII

(MOZYJIbHBINA KOHTPOJIb) IO

teme 3 « OOMeH yrieBo0B»

Pasznea 4. OOMeEH JIMIIUIOB

Tema 1. OOMEH JTUIHIIOB

1

J3

OOMeH TUIHI0B

2

JII3

Knaccudukanus nunuaos.
[TepeBapuBanue u BcachlBaHUE
munuaoB. OCOOEHHOCTH
nepeBapuBaHUsI JIUTIHAIOB B

MOJIOCTH pPTa

JIII3

JIunonus. bera-okucnenue
KUPHBIX KHCIOT. MeTabonu3m

KCTOHOBBIX TCJI

JIII3

CuHTE3 )KHPHBIX KUCIIOT.
Cunre3 TAI u ®JI, cunTe3
XoJiecTepuHa. JIMMonmpoTeHHBHI.

ATepockiepos

Texkymuii pyOeKHbIH
(MOZYJIbHBINM KOHTPOJIb) O

teMe 4 « OOMEH JIMINUIOB

3 cemecTp




Pa3nen 1. OOMeH GelKOB U HYKJICOTHIOB

Tema 1. OOMeH O€IKOB ¥ HYKJIEOTHIOB

1 JI3 OOMeH aMUHOKHUCJIOT Jil|
2 JIII3 ITepeBapuBanue O€NKOB. T
Jle3aMUHUpOBaHUE,
TpaHCAaMHUHHUPOBAHUE,
JeKapOOKCUIINPOBaHUE
3 JIT3 OO6pazoBaHue MTPOTYKTOB T
a30THCTOT0 OOMEHa.
O0e3BpeKrBaHNE aMMHUAKa
4 JI13 MeTabon13M MypHUHOBBIX U T
MUPUMHUIMHOBBIX HYKJICOTHIOB
5 K Texymuit pyOesKHBbI P
(MOIYTBHBINM KOHTPOJIb) O
Teme 5 «OOMeH O6enKkoB u
HYKJIEMHOBBIX KHUCIOT»
Pasnen 2. 'opMoHBI
Tema 1. ['opmoHBI
1 JI3 I'opmonbl pil|
2 JIII3 ["opMOHBI: KITacCUpUKAIHS, T
MeXaHu3Msbl gencteud. MHcynuH
U TJIIOKaroH
3 JIII3 CrepongHble TOPMOHBI. T
MeTtabonu3m Kanbluus u
docdaros. Perymnsmus u poib
JUIs 3yOHOU TKaHU U CITFOHBI
4 K Texymuit pyOexHbIi P
(MOZYJIbHBINA KOHTPOJIb) O
teme 6 «['opMOHBI»
Pa3znen 3. buoxumus ne4eHu U KpoBU
Tema 1. bruoxumus Ie4eHU U KPOBU
1 I3 buoxumus rneyeHu I
2 J3 buoxumus kposu |
3 JII3 Ponb neuenu B metabonusme T

YIJI€BOOOB, JIUIIUAOB U OCJIKOB.

benku mna3mel. benku octpoi




¢a3zbl. JleTOKCHKAIIMOHHAS

(byHKLIUS IeYeHH

JIII3

Poib eueHn B MeTab0IMU3ME
nmurMeHToB. bruocunTe3 1

pacnan remornobuHa. JKenrtyxa

JII3

buoxumus KpoBuU: TpaHCIIOPT
KHCJI0pOJ1a, METa00IN3M
xKeleza, aHeMuH, OypepHbie
CUCTEMBI KPOBH, CUCTEMA

reMmocrTasa

Texyumii pyOeKHbII
(MOZYJIBHBINA KOHTPOJIb) IO
TeMe 7 «buoxumus nedyeHu u

KpOBHU»

Pa3nea 4. buoxumus nonoctu pra

Tema 1. buoxumus monocTu pra

1

J3

buoxumus nogoctu pTa

2

JII3

bruoxummus coeTMHATEILHOMN
TkaHu. CTpyKTypa, QyHKUIUS U
MeTa0o0I13M KoJuIareHa.
['mukonpoTennsl u
MPOTEOTIINKAHBI
COCIUHUTCIILHOM TKaHU U

MUHEPATU30BaHHBIX TKaHel 3y0a

JII3

buoxumus Tkanel 3yoa.
OcoOEHHOCTH XHUMHYECKOTO
cOoCTaBa dMaJH, JISHTHHA U
neMenTa. OCHOBHBIE 3TaIlbl
MUHEPATU3alii KOCTHON TKaHU

U TKaHel 3y0a

JIII3

buoxumus cironsl. CoctaB u
(hUBUKO-XUMHYECKUE CBOMCTBA

CMEIIAaHHOM CITFOHBI

JII3

[ToBepxHOCTHBIE 0Opa30BaHUs
Ha 3y0ax. buoxumudaeckue
OCHOBBI [1aTOTr€He3a Kapueca

3y0oB




6 K Texyumii pyOeKHbII 2 P 1 1
(MOZYJIBHBINA KOHTPOJIb) IO

Teme 8 «bHoXUMHS MOJIOCTH

pTay

TeKyH_II/Iﬁ KOHTPOJIb YCIICBACMOCTU 06yqafomeroc;1 B CEMCECTPC OCYHICCTBISICTCA B cbopMax,
NpeaAyCMOTPCHHBIX TEMATUYCCKUM IIJIaHOM HacTosIIeH pa6oqel71 IMporpaMmbl JUCHUILIJIMHBI.
CDOpMBI MMPOBEACHU KOHTPOJIS YCIICBAEMOCTH U HpOMG)KyTO‘IHOfI aTTcCTalluu o6yqa}omnxc;1 /BI/II[BI

paboThl 00yUaroIuXCs

Ne i/ DopMbI IPOBEICHUA TEKYIEr0 KOHTPOJISA Buasl padoTsi
YCIIeBAEMOCTH U NPOMEKYTOYHOM aTTeCTAUNH o0yuarwmuxcs (BPO)
odyuarwmuxcs (PTKY)

1 KonTpoas npucyrersus (KII) IIpucyrcrBue

2 Onpoc komOuHupoBaHHslil (OK) BeinonHenue 3anaHuii B
YCTHOW U IUCBMEHHOMN

dbopme

4.2. ®opMbl NPOBEIEHUS] IPOMEKYTOYHOM aTTeCTAIUN
2 ceMecTp

1) ®opma nMpomMeKyTOYHOM aTTeCTallUU - 3a4eT

2) @®opMa opraHu3anMu MPOMEXYyTOYHOW arrectaumu -KoHTpons mnpucyrctBus, Ompoc
KOMOMHHUPOBAHHbBIN

3 cemectp
1) ®opma nmpomMeKyTOUHOM aTTeCTalluU - DK3aMEH

2) ®opma opra"u3alyy MPOMEKyTOYHON aTTecTanuu -KoHTpoas npucyteTBus, Onpoc yCTHBIN




5. CTpyKkTypa peTHHIa 110 AN CHMILIMHE

5.1. Kpurtepuu, mnokaszareJu IPOBEACHUS TeKYHIero KOHTPOJS YCIHeBaeMOCTH C
HCII0JIb30BAHMEM 0A/VIbHO-PEHTHHIOBOM CHCTEMBbI.

PeliTUHr 1O JUCHMIUIMHE PaCCUMUTHIBAETCS IO pe3yjibTaTaM TeKyIlled ycrneBaeMOCTH
obyuatomerocsi. Tum KOHTpoJis 10 BceM (popmaM KOHTpoJist AuddepeHIIMPOBaHHBINA, BBICTaBISIOTCS
OIICHKHU MO IIKaye: "HeyqoBIEeTBOpUTENBHO", "ynoBieTBOpUTENbHO", "xopomo", "otnnuno". Mcxons
U3 COOTHOIIEHUS W KOJHMYECTBA KOHTPOJEH, paCCUUTHIBAIOTCS PEUTHHIOBBIE Oalibl,

COOTBETCTBYIOIIHE cUcTeMe TU(PPEepeHITUPOBAHHOTO KOHTPOJISL.

2 ceMecTp
DOpPMBI TEKYIIEro Maxc. CooTBeTCcTBHE OLICHOK
. Kou-Bo Sk
Buabl 3aHATHH  |KOHTPOJISI yCIIeBaeMOCTH .| K01-BO | peliTHHIOBBLIM OajLIaM
KOHTpoJIeit
/BHABI padOTHI 0a/110B | T BTK|O7. Xop.|Viosa.
JlaGopatopHo-
Onpoc
npaktuueckoe  |JIII3 . |OK 13 156 [B| T | 12 | 8 4
KOMOWHHUPOBAHHBII
3aHSATHE
Onpoc
Komnoksuym K . |OK 4 352 (B| P | 88 | 59 30
KOMOMHHPOBaHHBIN
Cymma 0amioB 3a cemectp 508
3 cemectp
DOpPMBI TEKYIIEro Maxec. CooTBeTCTBHE OLICHOK
. Koia-Bo Sk
Buasbl 3ansiTui KOHTPOJIA YCIIEBACMOCTH . | KOJ-BO peﬁTHHFOBbIM oaJjLiIaM
KOHTpoJ1el
/BUABI PAadOTHI 02108 | T BTK|OTt. Xop.|Viosa.
JlabopaTopHo-
Ompoc
npaktuyeckoe  [JIII3 . |OK 12 144 (B T | 12 | 8 4
KOMOMHHPOBaHHBIN
3aHsTHE
Ompoc
Komnoksuym K . |OK 4 352 |B| P | 88 | 59 30
KOMOWHUPOBAHHBIH
CyMMa 0asnioB 3a ceMecTp 496

5.2. Kpurepuu, mokasateJqu M NOPSAOK NPOMEKYTOYHOH aTTecTallMM O0OYy4YAIOLIUXCH C
HCIO0JIb30BaHHEeM 0a/UIbHO-pPeHTHHIOBOM cucTrembl. Ilopsinok mepeBoga pedTHHIOBOH OLEHKH
o0y4aromerocs B TpaJHIHOHHYIO CHCTEMY OLCHOK

ITopsinox MpoMe:KyTOYHOH aTTecTanMu 00ydaromerocss Mo JMCOMILIMHE (Moay./a10) B ¢opme
3a4éTa



[To mToram pacuera peHTHMHTa NO AUCLUUIIMHE B 2 ceMmecTpe, OoOydaromuiics MOXKET OBITh

aTTECTOBaH 1O AUCIUILTHHE 0€3 MOCEIIEeHUs POIeAyPhI 3a4€Ta, IPU YCIOBUH:

OneHka PeiliTuHrOBBIN 02111

3a4TeHo 304

Iopsinoxk mMpoMexXyTOYHOM aTTecTaluM 00y4Yarouierocss Mo JUCHMILIMHE (MoayJ) B (opme
IK3aMeHa

Ilo uroram pacuera peWTHHra mo AMCIUIUIMHE B 3 ceMecTpe, OOydarolIUiics MOKET ObITh
aTTECTOBAH C OLEHKAaMU «OTJIUYHO» (MpU YCIOBUM JAOCTHKeHUs He MeHee 90% OamioB wu3
BO3MOJKHBIX), «XOpomio» (MpH YCIOBHH JOCTHIKCHHS HE MeHee 75% O0amioB U3 BO3MOXKHBIX),
«YJIOBJIETBOPUTEIILHOY» (TP yCIIOBUM JOCTHXKEHUs He MeHee 60% 0aioB U3 BOZMOXHBIX) U CAAHHBIX
Ha OLIEHKY HE HUXXE «YyJOBJIETBOPUTEIBHO» BCEX 3aINIAHUPOBAHHBIX B TEKYILIEM CEMECTpPE PyOEKHBIX
KOHTpOJIeH 0e3 mocemnieHus mpouenypsl 3k3ameHa. B cinydae, eciaum o0ydyaromiuiicss HE COTJIACEH C
OIICHKOW, PaCCUUTAHHOM MO pe3yjbTaTaM UTOTOBOIO PEHTHHTA IO JUCIMIUIMHE, OH 0053aH MPONTH
IPOMEKYTOYHYIO AaTTECTAllMIO [0 JUCHUILIMHE B ceMecTpe B ¢opMe HK3amMeHa B IMOPSIKE,
IPEeTyCMOTPEHHOM paboyeil mporpaMmMol JAMCUMIUIMHBI U B CPOKH, YCTAHOBJIEHHBIE pPaCIUCaHUEM
IK3aMEHOB B paMKax 3K3aMEHAIIMOHHOW CecCHH B TeKymeM cemectpe. OOydaroniuiicst 3asBisieT o
CBOEM JKEJaHUHM TPONTH NMPOMEKYTOUHYIO aTTECTAllMI0 M0 AWCHUILIMHE B (opMe dK3aMeHa He
MO3/]JHEE IEPBOTO JHS AK3aMEHAIMOHHOW CECCUH, CIelIaB COOTBETCTBYIOUIYI0 OTMETKY B JMYHOM
KaOMHETe 10 COOTBETCTBYIOLIEH IHUCUMIUIMHE. B TakoMm ciydae, pEeMTHHI, pacCUUTaHHBIA IO
JUCLUIUIMHE HE YUUTBHIBACTCS MPHU MpoLEaype NpOMexyTouHou arrectauuu. [lo utoram arrecrauuu
00y4aroImuics MOXKET MOIYYUTh JIFOOYIO OLIEHKY M3 HUCIIOJIb3YEMbIX B YYEOHOM MPOLIECCE: «OTIMYHOM,

«XOpouo», KyaOBJICTBOPUTCIbHO», «HCYAOBJICTBOPUTCILHO).

Ouenka PeiiTuHrOBBIN 02171
O1au4Ho 900
Xopomo 750
YaoBieTBOPUTENBHO 600




6. ®oHA OLIECHOYHBIX CPEACTB M0 JUCHHUILINHE (MOIYJII0) AJIsl IPOBeeHNs TeKyIero KOHTPOJIs U
NPOMEKYTOYHOM aTTecTANMHA
IIpumepbl NpakTHYecKUX (CHTYaMOHHBIX) 3a4a4 VI NOATOTOBKHM K HPOMEKYTOYHOH

aTTeCTAalluu

l. VY nmanueHTKH ¢ CHUCTEeMHOW KpacHOM BoiYaHKoM oOHapykeHa aHemus. Kak perynupyercs
BcaceiBaHue xkeneza? KakoBa posb rencuanHa? IloueMy pas3BHBaeTcsi aHEeMHUsT XPOHUYECKUX

3a0osieBanmii?

2. VY nanueHTa ¢ KapAHOreHHBIM IIOKOM OOHApy»eH BbICOKHI YPOBEHb JIaKTaTa B KpOBU. B kakom
nporecce obpasyercs iaktat? Hamummre peaknuio obpasoBaHus jaktata. [louemy ero Koam4ecTBO
MO>KET CHJIBHO BO3pacTaTh HpPH THMIOKCHMHM TkaHei? Kakoil TUn HapylieHHd KHUCIOTHO-OCHOBHOIO

OaslaHca MOXET pa3BUBAThCSI IPU HAKOILJIEHUH B KPOBU JIaKTaTa?

3. Ponurenu pebenka oOHapy X OBICTPOE MOTEMHEHHUE €r0 MOYM MPU KOHTAKTE C BO3TYXOM.
Kakoe 3aboneBaHne MOXHO NpeAnoiokutb? OOMeH Kakoil aMUHOKHUCIOTHI HapyiieH? OObicHUTE

OMOXMMHYECKUI MEXaHU3M HapyIIEHUH.

1. A patient with systemic lupus erythematosus has anemia. How is iron absorption regulated? What is

the role of hepcidin? Why does anemia of chronic diseases develop?

2. A patient with cardiogenic shock has a high blood lactate level. In what process is lactate formed?
Write the reaction of lactate formation. Why can its amount increase significantly in tissue hypoxia?

What type of acid-base balance disorders can develop when lactate accumulates in the blood?

3. The child's parents found rapid darkening of his urine upon contact with air. What kind of disease
can be assumed? Which amino acid metabolism is disrupted? Explain the biochemical mechanism of

the disorders.

2 cemecTp
Ilepeyennb BOpPOCOB /I MOATOTOBKH K IPOMEKYTOYHOM aTTecTanuu B popme 3auéra
DepMEeHTHI

1. OyHkuu OCJNKOB B OpraHu3Mme 4denoBeka. DU3MOTOTHYECKH aKTHUBHBIC MENTHABL. YPOBH
CTPYKTYpHOW opranm3anuu OenkoB. [lepBuuHas, BTOpUYHasi, TPETUYHAS U YETBEPTUUHAS CTPYKTYPHI

6enka. CBsi3u, UX CTAOUIN3UPYIOLLHE.



2. Crnoxnble 6enku. Kimaccudukanms, crpoenue, mpuMepbl. CTpoeHue u GyHKIUN MHOTIOOHHA.
3. Crpoenue u QpyHkiuu remoriaoOuHa. [loHsiTHE 0 reMOTIOOMHOATUSIX.

4. OOmas xapakrepuctuka (epmentoB. CrneunduyHocTs GepMeHTOB. Buasl cnenundpuaHOCTH
npumepsl. Ctpoenne depmentoB. Kodaxtopsl u xopepmentsl. Knaccudukanus u HOMEHKIATypa

(bepMeHTOB.

5. Mexanu3m JedcTBUS (epMEHTOB. AKTHBHBIH IEHTp (epMeHTa. DTamnbl (EepMEHTATUBHOT
Katanu3za. Mojenu B3aumMoaelcTBUs (epmeHTa ¢ cyOcTpaToM: «KiIto4d-3amMok» U Kommanga

(MHIYIMPOBAaHHOI'O COOTBETCTBUS).

6. OCHOBBI KMHETUKH ()EPMEHTATUBHBIX peakUuid. 3aBUCUMOCTb CKOpPOCTH (EepMEHTATHUBH
peakuuMu OT KoJudecTBa cyOcTpara. YpaBHeHHMe Muxasnuca-MeHTeH. 3aBHCHMOCTh CKOPOCTH
(epMEeHTATUBHONW peakuuu OT KouuyecTBa (epMEeHTa. 3aBUCHUMOCTh CKOPOCTH (DepMEHTATUBHOM

peakuuu ot Temreparypsl 1 pH cpensl.

7. WNurubuposanue pepMeHTaTUBHON aKTUBHOCTU. KOHKYpEHTHOE M HEKOHKYPEHTHOE 00paTUMOe

uHru6uposanue. Heo6parumoe nnruduposanue. Kunernueckue 3aBucumoctu. [Ipumepsr.

8. Annocrepuueckue  ¢pepmeHTbl. OcoOeHHOCTH  CTpoeHHs U ¢yH
Annoctepuueckue dddekToppl. Perymsaums  akTUBHOCTH  (pepMEHTOB  OelIOK-OEIKOBBIMU
B3auMozeiicTBusiMu.  Perynstopusle Oenku. Acconuanus-guccouuanus. [Ipumepsl. Perymsmus
aKTUBHOCTH  ¢epMeHTOB myTeM  (ochopunupoBaHusi-1ePocGopuINpoBaHns, YaCTUYHBIM

IIPOTEOIU30M.

9. Nzodepmentsl. [Ipumepsl. buonornueckoe 3nauenue. [lonstue 06 >u3umonarusx. [Ipumepsr.
DH3UMOJUMArHOCTUKa © JH3uMoTtepanus. [Ipumepsl wucnonb3oBanus (EPMEHTOB B KadyecTBE

JIEKapCTBEHHBIX CPEJICTB.
OHepreTuyeckuii 0OMeH

1. Karabonu3m u anadoausM. O6H.[aﬂ cxema oOMeHa BCHICCTB U SHEPIUHU B OPraHU3ME YCJIOBCKA.

Crneuunduyeckue u od1mue Nyt Karadoausma.

2. OxkucnurenbHoe JekapOoOKcuaupoBanue mnupyBaTa. CTpoeHHE NHPYBATACTUIPOTEH:
komIuiekca.  CTaguM  OKUCIUTENBHOTO  JeKapOOKCHIMpOBaHUS — mUpyBaTa.  Perynsamus

MUPYBATACTHUAPOIrCHA3HOI'O KOMIIJICKCA.

3. [ukn TpukapO6oHOBBIX KHcaA0T. OOmIas cxema, SJHepreTH4eckoe 3HauYeHHe.



4, ITocnenoBaTeIbHOCTD peaKuHﬁ TUKJIa TpI/IKap60HOBLIX KHUCI0T. Peaknun ACTUAPUPOBAHUS

Cy6cTpaTtHoe dochopunupoBaHue.

5. Perymsiuus nukina TpUKapOOHOBBIX KUCIOT. AHaOonuueckue (QyHKIMHM LUKIa TPUKAPOOHOBBIX

KHUCJIOT. AHaHJ’IepOTI/I‘-ICCKI/IC pcaKkuu.

6. [IpencraBnenne o0 Makposprudeckux cyoctparax. Knaccudukanus

Maxkpoapruunocts AT®. AT® — yHuBepcallbHas YHEPreTUUECKast BAIIOTA KIETKH.

7. [Tyt cunreza AT®: cyGcTpatHoe U okucnuTenbHoe docopunupoBanue. [Ipumeps! peakiuii

cyOcTtpatHoro gochopunupoBaHus.

8. Oxucnutensnoe QochopunupoBanne AJD. MexaHU3M CONPSHKEHHUS OKHUC

docdopunupoBanusa. XeMuocMoTHIECKast Teopus Mutuesia.

9. CocraB, cTpyKTypa U HOMEHKJIaTypa JAbIXaTeIbHBIX KOMIUIEKCOB U JIPYTUX KOMIOHEHTOB IIETH
nepeHoca JJIEKTPOHOB, MX JOKanu3anus M (PyHKIUU BO BHYTpPEHHEH MeMOpaHe MHUTOXOHIPHUH.

Crpoenue AT®D-cuHTa3bl. Mexanu3m GyHKIIMOHUPOBAHUS.

10. Perynsuus oxucnurensHoro (ochopunupoBanus. JlpIxaTenbHbI KOHTPOJb. MeXaHH3!
pazobimenus oxkucieHus u Gochopunupopanus. dusnonorndyeckoe 3HaueHue pazoduenus. UCP-

Oenku. MoJieKyJIIpHO-OMOJIOTHIECKUE ACTIEKThl (PYHKIMK U AUCPYHKIIMA MATOXOHIPHIA.
OOMeH yTIeBOJI0B

1. buonornueckas poap yrieBoaoB. CyTodHasi MOTPEOHOCTh B YIJIEBOJIaX Y B3POCHBIX U JCTEH.

YrneBoasl UMY )KUBOTHOTO B PACTUTCIIBHOTO IMPOUCXOXKACHHUA, UX 3HAUCHUC.

2. Crpykrypa u (QyHKIUM @peAcTaBUTENEH YIJIEBOJIOB: MOHOCAXapuIoB, JAHCaX
TOMOTIOJINCAXaPUIOB.
3. [lepeBapuBanue yrieBoAOB. XapaKTepUCTUKa U JelcTBUE (DEPMEHTOB, YYacCTBYIOLIU:

IMOJIOCTHOM MW HOPUCTCHOYHOM IIHIICBAPCHUU:. O-aMHJIa3a pOTOBOfI IIOJIOCTH, q)epMCHTBI
IMaHKPEaTH4YCCKOro Coka, (i)epMCHTHBIC KOMIIJICKCBI TOHKOI'O KHIICYHHWKA, OTBCYAIOIIUC 34 THAPOJIN3

JUcaxapuioB.

4. Hapymenune mnepeBapuBaHHMsi M BCAChIBAaHUS YIJIEBOJOB: CHHAPOM Malibal
OMOXMMUYECKUE TMPUYUHBI, META0OJMYECKUE HAPYIICHUS W TOCJIEICTBHUSA, MEXaHU3MBI Pa3BUTHS
BEJIYIINX TUIIOBBIX CUMIITOMOB. HEIIEPEHOCUMOCTh Caxapo3bl U JIAKTO3bl: OMOXUMUYECKHUE MPUUHHBI,

MOCJICACTBHA, MCXAaHNU3MbI PA3BUTHA XaPAKTCPHBIX CUMIITOMOB.



5. TpaHncropT MOHOCaxapuIoB dYepe3 KIETOUHble MeMOpaHbl: obsierdeHHas audopys
aKTUBHBIN TpaHCIIOPT. TpaHCHOPTEPHI TIIFOKO3BI: BUBI, 0OCOOEHHOCTU CTPYKTYpbI, HyHKIMH. MHCYIHH-

3aBHCHUMBIC TPAHCIIOPTCPHI.

6. HYTI/I MMpEeBpaIllICHUS TITOKO3bI B KJICTKC. VCTOYHUKH TJIIOKO3BI B KIIETKE. q)OC(I)OpI/IJ'II/IpOBaHI/Ie

TUIFOKO3BI, KITF0YEeBasi poJib TII0K030-6-(ocdara.

7. Oco0eHHOCTH (l)epMeHTOB oOmeHa YIJI€BOAOB B IICUCHU: YUACTUC TIIFOKOKHWHA3BI U TII0K030-6-

(I)OC(I)aTaSLI B IOAACPIKAaHUU MMOCTOSTHHOM KOHICHTpPAIUHU I''TFOKO3bI B KPOBH.

8. CuHTe3 TIJIMKOTeHa W3 III0K030-6-pocdara (raukoreHoreHes). buosornyeckoe 3HaueH

pCaKknuy, (I)CPMeHTLI. TxaHeBas 1 KJI€TOYHAS JTOKAIU3AIUS.

9. Pacnag ramkorena no rioko30-6-docdata. buonorndyeckoe 3HaueHHe, peakiuu, (pepMEHTHI.

TxkaHeBas U KJIETOYHAS JTOKATU3AIUS.

10. Oco0eHHOCTH OOMEHa IVIMKOTeHa B IMEYEHH H MbIIIIAX ITPH HCKOTOPLIX (bI/IBI/IOJ'IOFI/I'-ICCKI/IX
COCTOAHHUAX (HOTpCGJ’IeHI/Ie numuy, roJdogaHuc, MbIIICYHAsA aKTI/IBHOCTB). YuyacTtue TOPMOHOB B 3THUX

mponeccax.

11. Perynsauus ¢gepMeHTOB 0OMEHa TNIMKOT€HA — IIMKOTEHCHMHTAa3bl M TIUKOTeH-(ochopunasbl:
rOpMOHAJIbHAS — BIMSHUE aJIpeHalIiHa U IJII0KaroHa (aJeHWIaTUMKIA3HbIH MeXaHu3M, poib TAM® u
NPOTEUHKUHA3bl A); poJib MHCYJIMHA U ydacTue (ocdoaudcrepasbl B CHUIKEHUU KOHIIEHTpALUU
HAMO® B KJeTKe; aljlocTepudeckas peryisiius akTUBHOCTH TIMKoreHpochopuaasbl Mpu ydacTUu

AM®; kanbIuii-3aBucHMas akTUBAIUS KMHA3bI Pocdopuiasbl TIIUKOreHa.

12. ['eneTnueckue HapylieHUs CHHTE3a (arJMKOTe€HO3) M paclaja TIUKOreHa (TeYeHOYHE

MBIIICYHBIC 1 CMCIIAaHHBIC FHI/IKOFCHO3BI).

13. XapakTepuCcTHKa MPOIECCa TIMKOIM3a: JOKAJIM3AUA U YCJIOBUS MPOTEKAHUS MPOLEC(
MOCJIEI0BAaTEIbHOCTh peakuuid U (QEepMEHTbl, KOHEUHbIE MPOAYKTHI, Yy4yacTHE aJCHUIOBBIX
HYKJIEOTUJIOB U dHepreTuyeckuil 3¢dexT, HeoOpaTuMble peaklMM TIIMKOJIN3a, PeakUuu TIIMKOJIU3a,
conpsbkeHHbIe ¢ moTpedsenneM AT®, peakuuu cyocTpatHoro GhochoprIMpoBaHus, UX CYIIHOCTh U

SHAYCHUC, INTUKOJIUTUYCCKAA OKCUAOPCAYKIMA €€ CYIIHOCTE U 3HAYCHHC.

14. XapaKTepHUCTHKa ITpoliecca TIIOKOHEOreHe3a: JOKAIN3alns U YCIOBUS NMPOTEKAHUS PEAKLUM,
cyOcTpatbl, MOCIeA0BaTEIbHOCTh peakuuil U (epMEHTHI, peaKIHK TITIOKOHEOTreHe3a, CONPSKEHHBIE C
notpebnenuem ['TO® u AT®, HeoOpaTUMBbIe peaklUK TIIOKOHEOTEHE3a, 3HAUCHNE MPU TOJOJaHUHA U

(du3nueckoil pabote, pacxo FHEPTUH JUIsl CUHTE3a OJHOU MOJIEKYJIbI TTIFOKO3BI.



15. PenunpokHas peryisuus rivMKoJIM3a U TIIFOKOHEOT€HE3a: TOPMOHAIbHAS — POJIb UHCYJIMHA,
aJpeHalInHa, KOPTU30JIa, TTI0KaroHa; ajmioctepuieckas — poiab ATD, AJ[D, AM®, uutpara, KUPHBIX

KHCTIOT, TTI0K030-6-(hocdata, hpykTo30-6-hocdata, hpykTo3o-1,6-nudocdarta, anetmin-SKoA.

16. AnaspoOHoe okucieHue rioko3bl. Cyapba NpoayKTOB INIMKOIM3a B aHA3POOHBIX YCIOBUSX.

3HepFeTI/I‘{eCKHﬁ B(I)(pCI(T OKHMCJICHHA I''TFOKO3BI U TTIMKOI'CHA B aHaBpO6HBIX YCJIOBUSAX.

17. Cyab0a NpoayKTOB TIJIMKOJM3a B adpoOHBIX ycioBusX. ['nmuunepondocdarHas u man

aclrrapTaTHasg YC€JIHOYHBIC CUCTCMBI. 9HepFeTquCKHﬁ BbBIXOJ 213p06H01"O OKHCJICHUSA T'JIFOKO3EI.

18. Otanbel a’poOHOTrO OKHCIEHUS M CyMMapHOE€ YpaBHEHHE a’poOHOro pacraja TIHKO:

[TpeumyniecTBa a3poOHOr0 OKUCICHUS.

19. [Mupysar: mytu oOMeHa, 3HAUCHHE, Peakuu npeBpamieHus B anetun-SKoA u okcanoarerar,

sHepreTnueckuii 6ananc okuciaeHus 10 CO2 u H20.

20. I'mroko30-nakrataeiid muka (nukn Kopu), ero 3Hauenue npu duzndeckoit padore. McTounuku

MOJIOYHOM KHCJIOTHI B OpraHu3Mme.

21. Ocobennoctu MeTabOJM3Ma TIJIIOKO3BI B IMEYCHU, MO3Ir€, CKCJIICTHBIX MBbIHIIAaX, >XHPOBC

TKaHU, SPUTPOLUTAX.

22. XapakTepucTrKa meHTo30(pochaTHOTO MyTH OKUCICHUS TIIIOKO3BI: PACIPOCTPAaHEHHUE M POJIb
neHTo30pocPaTHOr0 MyTH, PEaKIMH OKUCIUTENIBHOIO 3Tama, MpPEICTaBICHUE O HEOKUCIUTEIHHOM
srane, ¢epMeHTbl, KOo(pepMeHTBl, B3aMMOCBSI3b Ipollecca C TJIUKOJIU30M, 3HAauYeHHUE

neHT030(ochaTHOrO MyTH B )KUPOBOI KIIETKE, SPUTPOLIUTE, B IEISAIIUXCS KIETKaX.

23. Hacnencreennas 3H3UMOIIATHA TJII0K030-6-pocdat-ae

IIPOBOLMPYIOLIHE MPOSIBIIEHNUE HETOCTAaTOYHOCTH pepMenTa. [locnencrpusi.

24. [l'opmonanbHas perymnsuus oOMeHa yrieBoJoB. BiusHue nHCynnHa, aJpeHalliHa, TII0KaroHa,
KOPTHU30Ja Ha YPOBEHb IJIIOKO3bl KPOBHM M Ha BHYTPHUKIIETOYHBIE MPOLECCH! MTPEBPALIECHUS TIIOKO3bI.

WncynuH-3aBUcUMble TKaHU. ['OpMOH-UyBCTBUTENIbHBIE (PEPMEHTHI OOMEHA YTJEBOJAOB, CIOCOOBI HX

peryinuu.
25. Du3noNnornIYecKue N MaToJIOTHUECKHE THUIICP- U TUIIOTTIMKEMUU . IPUYHUHBI BOSHUKHOBCHUS.
26. OO6mas xapakTtepucTuka caxapHoro amabera 1 m 2 Ttuna. Hapymennsie mytu oOme

yII€BO10B. buoxumuueckue MeXaHU3Mbl OCIIOKHEHUH caxapHOro nuadera.



OOMeEH JTUIUIOB

1. Knaccmbnxaum{ JIUIINI0B. HpOCTLIC JIUTIN OBI. TpI/IaLII/IHFJlI/ILICPOJILI, CTPOCHUC, Onoyloruyeckas
poJib Hu (I)YHI(I_II/II/I, JKUPHBIC KHCJIOTBI, BXOAAIMKE B HUX COCTAaB. buonornueckas poOJb

MOJIMHCHACBINICHHBIX KUPHBIX KHUCJIOT.

2. HepeBapHBaHHe munuaoB. IIuieBsle UCTOYHUKU JIMIINI0B, CYTOYHAaA HOTpCGHOCTB JeTen u

B3pPOCIJIbIX B X KUJAKUX U TBECPABIX KHUPAX. OTaIebl NepeBapuBaHus JIMIIUIOB B KKT.

3. CocTaB keJluyd U €e poiib JUIsl OpraHu3Ma U B NEPEeBAPUBAHUU JHUMHIOB. BHUIBI jKeTUHBIX
KHUCIIOT, UX (QYHKUUH, cTpoeHue. lIpuumHBI M MOCIENCTBUS HapyLIeHMs XKelayeoOpa3oBaHUS U
CEeKpELUN IKEIIUH. @DepMEHTHI, OCYILIECTBIISIIOIME IE€pEeBapUBAaHUE TPUALMITINLEPOIIOB,
dochonununoB U 3pUpOB XoJIECTEPUHA B TOHKOM KHIIEYHHMKE. MecTo oOpa3oBaHUS M CHOCOO

aKkTUBalMu 3Tux pepmentos. Ponb pochonunaz A2 u C.

4. Bo3moxHbie MMPpUYMHBI HAPYIICHHUA MMEPCBAPUBAHUA U BCACBIBAHUWS IMHUIIICBOI'O JXHUpPA. HpI/I‘II/IHLI

TUIIOBUTAMUHO30B U CTCATOPCH IIPHU HAPYIICHUU IICPEBAPUBAHUS JIMTIUIOB.

5. Pecunte3 nunuMIoOB B JHTEPOIMTaX, €ro poib. TpaHCHOPT pPECUHTE3!

TPHAOWITIMOCPOJIOB B OpraHnu3me.

6. XapaKTepI/ICTI/IKa CHUHTC3a JXUPHBIX KHUCJIOT U3 I'TFOKO3bI: JIOKAJIU3alug WU YCIOBUA IIPOTCKAHUS
mponecca, cxema 06pa30BaH1/1>1 allCTHJI SKoA mu3 TJIFOKO3bI, POJIb UTpaTa B IMEPCHOCC aHeTHHBHOﬁ
Irpynibl B HOUTO30JIb, €TI0 z[aanefmme nNpeBpaliCHUusA, PCaKIusA CHHTE3a MaJ'IOHI/IJ'I-SKOA, POJb
BUTaMHHa H, €ro XapakKTCpHUCTHKA. CTpOCHI/Ie My.]'IBTI/I(l)epMeHTHOFO CHHTA3HOIo KOMIIJICKCAa, XUMHU3M

peaxuii, MPOUCXOIAUINX B KOMIUIEKCE, KOHEUHBIN MPOAYKT CHHTE3a, PEryJIsalus mpoiecca.
7. Peakuuu cuntesa rauneposn-3-docdara u3 riaoko3bl. JIokanuszaius 1 poik mpolecca.

8. Peakium  cwHTE3a  TpUANUATIUIEPOJOB  (mumoreHes). JKupHO-KHUCIIC
TpUALMITIUIEposioB. CBsI3b CHHTE3a TPUALMITIULEPOJIOB C OOMEHOM YyrieBoaoB. CXOACTBO U

OTJINYHE OMOCHHTE3a TPUAOUIITIIMLIECPOJIOB B )I(HpOBOﬁ TKaHHU U IICUYCHU.

9. Jlunonu3: Jokanu3alus U YCJIOBHS NMPOTEKAaHUs Ipollecca, MOCIeI0BaTEIbHOCTh PEaKIUi U
(bepMeHTbI, KOHEUHBIE MTPOIYKThI, TOPMOHAJIbHAS PETYJIALHUS MpoLiecca, TPAHCIOPT U UCIOIb30BaHUE

CBOOOJHBIX KUPHBIX KUCIOT, 00pa3yIOIIUXCS MPU JIUIOIN3E. Y TUIM3AIMS TIIHIIEepoIa.

10. Peakunu OKMCIEHHs JKHPHBIX KHCIOT J0 YIJIEKHCIOrO ra3a M BOJBI: POJIb KapHUTHHA I
OKHMCJIEHHMM IKUPHBIX KHCIOT, JIOKaJM3alusg M  YCIOBUS MPOTEKaHUs  [-OKHUCIEHHUS,
MOCJIEJOBATEIbHOCTh peakluil B-okuciaeHuss U (epMEeHThbI, y4yacTHE BUTAMUHOB U KO(PEPMEHTOB,
KOHEYHbIE TPOAYKTHI, CBA3b ¢ LITK u npIxaTenbHON HENbIO, SHEPreTUYECKUI BBIXOT MpoLiecca, pacyeT

BHCPFGTHQCCKOﬁ OEHHOCTH B-OKI/ICJ’ICHI/ISI MaJJbMHUTHHOBOM KHUCJIOTHI.



11. Oco0eHHOCTH OOMeHa TPHUALWITIMIIEPOJIOB IPU HEKOTOPBIX (PU3HOJIOTUYECKUX COCTOSHHUAX

(moTpebieHne MUK, roJ0JaHue, MbIILIEYHas! aKTUBHOCTB ).

12. Peakuuu cuHTE3a KETOHOBBIX Tei. YCIOBMSA, JIOKaau3auus M poib Ipouecca. Peakm

YTUIM3alUu KECTOHOBBIX TCJI B TKAHAX.

13. [TpuunHBI KeTOANA03a MPH TOJIOAHUH U caxapHOM auadere. Ponps nedunmra okcanoanerara

JJI1 aKTUBAallUKU KETOT'CHE3A.

14. KupHo-kucinoTHeiii coctaB ¢ocdonunuaoB. [[Ba mytu OumocuHTe3a docdonunuao. Pom
BuTaMuHoB B6, B9 u B12, cepuna n metroHnuHa. JIMMOTPOINHbIE BELIECTBA, pEaKLUU, B KOTOPbIX OHU
ydacTByIOT. [lpuunnbl HapymeHnus cunHte3a Qochonunuaos. [IpUUMHBl M TOCIEACTBUS KUPOBOTO

IraTo3a.

15. XHUMHYECKOE CTPOCHHE U OHWOJIOTHYECKas poJib XxoJyiecTepoia. [lumieBsie HCTO!

xonectepoia. [Tytu u npoaykTsel MeTabou3Ma xosectepoiia. BeiBeieHre XonecTepoia U3 opranu3ma.

16. Cunre3 xonecrteporna. Jlokaiuzanus, UCTOYHMKHM YyIJEpoJa U BOJIOPOJA, ATalbl CHHTE3
Peaknuu cuHTe3a MeBagoHOBOM KucaoThl. Cxema JajabHEHIINX ATAloB CHHTE3a Xosecteposa. Cs3b

CHUHTC3a XOJICCTCpOJia C o0MeHOM YTJICBOJOB. PGFYJISIL[I/IH CHUHTC3a XOJICCTCPOJIA.

17. JIumonpoTeuHbl KPOBU: KiacCH(PHUKAIUA, CTpOeHHe, ATambl (popmupoBaHus. Amnole:

KJaccupukanus, QyHKIHH.

18. TpchnopT MUIICBBIX TPUANWITIIHLCPOJIOB B OpraHU3MeE. XapaKTepI/ICTHKa XHUJIOMUKPOHOB:
JIMIIHAHBINA COCTaB, COOTHOMICHUC JTUITUAHBIX (I)pElKI.IPIfI, 3HA4YCHUC, (I)YHKI_II/II/I OcHOBHEIE aHO6CJ'IKI/I, ux
(I)yHKI_II/IH. Cxema CTPOCHHUA XUJIOMUKPOHA. yCJ'IOBI/ISI, IIpHU KOTOPBIX 06pa3y10T05{ 9TU JIUIIOIIPOTCUHEIL.

Vrunuzanus XHUJIOMHUKPOHOB B TKAHAIX. Pons JIMTIOMIPOTCHUHIIUIIA3bI.

19. JlunonpotenHsl oueHb HU3KoM miuotHoctu (JITIOHID): crpykrypa u pons. Mcrounuku TAI B
nedyeHu. Cxema ctpoenust JIIIOHII. OcnoBHble anmoOenku, ux Qynkuus. Ytunusanus JITTIOHII B

TKaHaX. Pop JIATIOIIPOTCHUHIIUIIA3bI.

20. Jlunonpotennsl HU3Ko# miotHocTu (JIITHII): cTpyktypa u pons. Jlokanusamnus U poiib arno
B100 peuentopa. 3nauenue peuentop-onocpenoanHoro sHaonurosa JIITHIT u mytu merabonusma ux

KOMITOHEHTOB ITOCJIE€ SHOIMTO3a.
21. Jlunomnporeuns! Boicokoii miotHoctu (JIIIBII): ctpyktypa u ponb. Metabonusm JITIBII.

22. N'unepaunonporenHeMuu: TUMBI, TPUYUHBI U U KIMHUYECKHUE MOCIEACTBUS. XapaKTepUCTHKA
HapyILIeHUs TpaHCIOpTa XojecTepoja B TKaHU — rumnepiaunomnporenHeMus lla tuma (cemeiinas

FI/IHerOHGCTCpOHeMI/IH), CC IIpUYMHAa U KIIMHUYCCKUC ITOCIICACTBHA.



23. XapakTtepucTuka arepockiepo3a (mo craausM). Pons mommdunmpoanubix JIITE
WHUIMAIIMA aTEePOCKIIEPO3a, NMPUYUHBI WX TOSBICHHUSA. YdYacTHE HEUTPO(PHIOB MW MOHOIUTOB B

naToreHe3e aTepocKiIeposa.
Enzymes

1. The functions of proteins in the human body. Physiologically active peptides. Levels of structural
organization of proteins. Primary, secondary, tertiary and quaternary protein structures. Connections
that stabilize them.

2. Complex proteins. Classification, structure, examples. The structure and functions of myoglobin.
3. The structure and functions of hemoglobin. The concept of hemoglobinopathies.

4. General characteristics of enzymes. The specificity of enzymes. Types of specificity, examples. The

structure of enzymes. Cofactors and coenzymes. Classification and nomenclature of enzymes.

5. The mechanism of enzyme action. The active site of enzymes. Stages of enzymatic catalysis.

Models of enzyme-substrate interaction: key-lock and Koshland model (induced-fit).

6. Fundamentals of kinetics of enzymatic reactions. Dependence of the rate of the enzymatic reaction
on the amount of substrate. The Michaelis-Menten equation. The dependence of the rate of the
enzymatic reaction on the amount of enzyme. The dependence of the rate of the enzymatic reaction on

the temperature and pH of the medium.

7. Inhibition of enzymatic activity. Competitive and non-competitive reversible inhibition. Irreversible

inhibition. Kinetic dependencies. Examples.

8. Allosteric enzymes. Features of the structure and functioning. Allosteric effectors. Regulation of
enzyme activity by protein-protein interactions. Regulatory proteins. Association and dissociation.

Examples. Regulation of enzyme activity by phosphorylation-dephosphorylation, by partial proteolysis.

9. Isoenzymes. Examples. Biological significance. The concept of enzymopathies. Examples. Enzyme

diagnostics and enzyme therapy. Examples of the use of enzymes as medicines.
Energy metabolism

1. Catabolism and anabolism. The general scheme of metabolism and energy in the human body.

Specific and common pathways of catabolism.

2. Oxidative decarboxylation of pyruvate. The structure of the pyruvate dehydrogenase complex. The

stages of oxidative decarboxylation of pyruvate. Regulation of the pyruvate dehydrogenase complex.



3. The tricarboxylic acid cycle. The general scheme, the role in energy metabolism.

4. The sequence of reactions of the tricarboxylic acid cycle. Dehydrogenation reactions. Substrate-

level phosphorylation in the tricarboxylic acid cycle.

5. Regulation of the tricarboxylic acid cycle. Anabolic functions of the tricarboxylic acid cycle.

Anaplerotic reactions.

6. The concept of macroergic substrates. Classification of macroergic substrates. Macroergicity of

ATP. ATP as the universal energy currency of the cell.

7. Pathways of ATP synthesis: substrate-level phosphorylation and oxidative phosphorylation.

Examples of substrate-level phosphorylation reactions.

8. Oxidative phosphorylation of ADP. The mechanism of coupling between oxidation and

phosphorylation. Mitchell's chemiosmotic theory.

9. Composition, structure and nomenclature of respiratory complexes and other components of the
electron transport chain, their localization and functions in the inner membrane of mitochondria. The

structure of ATP synthase. The mechanism of functioning.

10. Regulation of oxidative phosphorylation. Respiratory control. Mechanisms of dissociation of
oxidation and phosphorylation. The physiological significance of uncoupling. Uncoupling proteins
(UCP). Molecular biological aspects of mitochondrial function and dysfunction.

Metabolism of carbohydrates

1. The biological role of carbohydrates. The daily need for carbohydrates in adults and children.

Carbohydrates of food of animal and vegetable origin, their importance.

2. Structure and functions of representatives of carbohydrates: monosaccharides, disaccharides,

homopolysaccharides.

3. Digestion of carbohydrates. Characteristics and action of enzymes involved in the digestion in the
lumen of the gastrointestinal tract and in parietal digestion: a-amylase of the oral cavity, pancreatic
juice enzymes, enzyme complexes of the small intestine responsible for the hydrolysis of

disaccharides.

4. Impaired digestion and absorption of carbohydrates: malabsorption syndrome: biochemical causes,
metabolic disorders and consequences, mechanisms of development of the typical symptoms. Sucrose
and lactose intolerance: biochemical causes, consequences, mechanisms of development of

characteristic symptoms.



5. Transport of monosaccharides through cell membranes: facilitated diffusion and active transport.

Glucose transporters: types, structural features, functions. Insulin-dependent transporters.

6. Pathways of glucose metabolism in cells. Sources of glucose in cells. Phosphorylation of glucose,

the key role of glucose-6-phosphate.

7. Features of carbohydrate metabolism enzymes in the liver: the role of glucokinase and glucose-6-

phosphatase in maintaining a constant concentration of glucose in the blood.

8. Synthesis of glycogen from glucose-6-phosphate (glycogenogenesis). Biological significance,

reactions, enzymes. Tissue and cellular localization.

9. Breakdown of glycogen to glucose-6-phosphate. Biological significance, reactions, enzymes. Tissue

and cellular localization.

10. Features of glycogen metabolism in the liver and muscles in certain physiological conditions (food

intake, fasting, physical activity). The involvement of hormones in these processes.

11. Regulation of glycogen metabolism enzymes — glycogen synthase and glycogen phosphorylase:
hormonal - the effect of adrenaline and glucagon (adenylate cyclase mechanism, the role of cAMP and
protein kinase A); the role of insulin and the participation of phosphodiesterase in reducing cAMP
concentration in the cell; allosteric regulation of glycogen phosphorylase activity with the participation

of AMP; calcium—dependent activation of glycogen phosphorylase kinase.

12. Genetic disorders of glycogen synthesis and breakdown (hepatic, muscular and mixed glycogen

storage diseases).

13. Characteristics of the glycolysis: localization and conditions of the process, reactions, enzymes,
end products, participation of adenylic nucleotides and energy effect, irreversible glycolysis reactions,
glycolysis reactions associated with ATP consumption, substrate phosphorylation reactions, their

significance, glycolytic oxidoreduction, its significance.

14. Characteristics of the gluconeogenesis process: localization and conditions of reactions, substrates,
reactions and enzymes, gluconeogenesis reactions associated with the consumption of GTP and ATP,
irreversible reactions of gluconeogenesis, the importance of the gluconeogenesis process during

fasting and physical activity, energy consumption for the synthesis of one glucose molecule.

15. Reciprocal regulation of glycolysis and gluconeogenesis: hormonal — the role of insulin,
adrenaline, cortisol, glucagon; allosteric — the role of ATP, ADP, AMP, citrate, fatty acids, glucose-6-
phosphate, fructose-6-phosphate, fructose-1,6-diphosphate, acetyl-SCoA.



16. Anaerobic oxidation of glucose. The fate of glycolysis products in anaerobic conditions. The

energetic effect of glucose and glycogen oxidation in anaerobic conditions.

17. Fate of glycolysis products in aerobic conditions. Glycerol phosphate and malate-aspartate shuttle

systems. The energy yield of aerobic glucose oxidation.

18. The stages of aerobic oxidation and the total equation of aerobic glucose breakdown. The benefits

of aerobic oxidation.

19. Pyruvate: metabolism pathways, role, reactions of transformation to acetyl-SCoA and

oxaloacetate, energy balance of oxidation to CO2 and H2O.

20. Glucose-lactate cycle (Cori cycle), its importance during physical activity. Sources of lactic acid in

the human body.

21. Features of glucose metabolism in the liver, brain, skeletal muscles, adipose tissue, and red blood

cells.

22. Characteristics of the pentose phosphate pathway of glucose oxidation: the role of the pentose
phosphate pathway, the reactions of the oxidative stage, the concept of the non-oxidative stage,
enzymes, coenzymes, the connection of the process with glycolysis, the importance of the pentose

phosphate pathway in adipose cells, erythrocytes, and dividing cells.

23. Hereditary enzymopathy of glucose-6-phosphate dehydrogenase. Factors that provoke the

manifestation of enzyme deficiency. The consequences.

24. Hormonal regulation of carbohydrate metabolism. The effect of insulin, adrenaline, glucagon, and
cortisol on blood glucose levels and intracellular glucose metabolism. Insulin-dependent tissues.

Hormone-sensitive enzymes of carbohydrate metabolism, mechanisms of their regulation.
25. Physiological and pathological hyper- and hypoglycemia: causes.

26. General characteristics of type 1 and type 2 diabetes mellitus. Impaired carbohydrate metabolism

pathways. Biochemical mechanisms of complications of diabetes mellitus.

Metabolism of lipids.

1. Classification of lipids. Simple lipids. Triacylglycerols, structure, biological role and functions, fatty

acids included in their structures. The biological role of polyunsaturated fatty acids.



2. Digestion of lipids. Dietary sources of lipids, daily needs of children and adults in liquid and solid

fats. Stages of lipid digestion in the gastrointestinal tract.

3. The composition of bile and its role in the human organism. Types of bile acids, their functions,
structure. Causes and consequences of disorders of formation and secretion of bile. Enzymes involved
in the digestion of triacylglycerols, phospholipids, and cholesterol esters in the small intestine. The
place of formation and the mechanism of activation of these enzymes. The role of phospholipases A2
and C.

4. Causes of impaired digestion and absorption of dietary lipids. Causes of hypovitaminosis and

steatorrhea in lipid digestion disorders.
5. Lipid resynthesis in enterocytes, its role. Transport of resynthesized triacylglycerols in the body.

6. Characteristics of the synthesis of fatty acids from glucose: localization and conditions of the
process, the scheme of formation of acetyl CoA from glucose, the role of citrate in the transfer of the
acetyl group to the cytosol, its further transformations, the reaction of synthesis of malonyl-CoA, the
role of vitamin H, its characteristics. The structure of the multi-enzyme synthase complex, the
chemistry of reactions occurring in the complex, the final product of synthesis, and the regulation of

the process.
7. Reactions of glycerol-3-phosphate synthesis from glucose. Localization and the role of the process.

8. Reactions of synthesis of triacylglycerols (lipogenesis). Fatty acid composition of triacylglycerols.
The relationship of triacylglycerol synthesis with carbohydrate metabolism. The similarity and

difference of triacylglycerol biosynthesis in adipose tissue and in the liver.

9. Lipolysis: localization and conditions of the process, reactions and enzymes, end products,
hormonal regulation of the process, transport and usage of free fatty acids formed during lipolysis.

Glycerol utilization.

10. Reactions of oxidation of fatty acids to carbon dioxide and water: the role of carnitine in the
oxidation of fatty acids, localization and conditions of the B-oxidation process, reactions and enzymes,
the participation of vitamins and coenzymes, end products, the relationship with the tricarboxylic acid
cycle and the respiratory chain, the energy yield of the process, calculation of the energy value of

palmitic acid oxidation.

11. Features of triacylglycerol metabolism in certain physiological conditions (food intake, fasting,

physical activity).

12. Reactions of synthesis of ketone bodies. Conditions, localization, and the role of the process.

Reactions of utilization of ketone bodies in tissues.



13. Causes of ketoacidosis during fasting and diabetes mellitus. The role of oxaloacetate deficiency in

the activation of ketogenesis.

14. Fatty acid composition of phospholipids. Two ways of phospholipid biosynthesis. The role of
vitamins B6, B9 and B12, serine and methionine. Lipotropic substances, reactions in which they are

involved. Causes of impaired phospholipid synthesis. Causes and consequences of fatty hepatosis.

15. Chemical structure and biological role of cholesterol. Dietary sources of cholesterol. Pathways and

products of cholesterol metabolism. Elimination of cholesterol from the body.

16. Synthesis of cholesterol. Localization, sources of carbon and hydrogen, stages of synthesis.
Reactions of mevalonic acid synthesis. The scheme of further stages of cholesterol synthesis. The
relationship of cholesterol synthesis with carbohydrate metabolism. Regulation of cholesterol

synthesis.
17. Blood lipoproteins: classification, structure, stages of formation. Proteins: classification, functions.

18. Transport of food triacylglycerols in the body. Characteristics of chylomicrons: lipid composition,
ratio of lipid fractions, role and functions. The main apoproteins, their function. The scheme of the
chylomicron structure. The conditions under which these lipoproteins are formed. Utilization of

chylomicrons in tissues. The role of lipoprotein lipase.

19. Very low density lipoproteins (VLDL): structure and role. Sources of TAG in the liver. The
scheme of the VLDL structure. The main proteins, their function. Utilization of VLDL in tissues. The

role of lipoprotein lipase.

20. Low density lipoproteins (LDL): structure and role. Localization and role of the apo B100
receptor. The significance of LDL receptor-mediated endocytosis and the pathways of metabolism of

their components after endocytosis.
21. High-density lipoproteins (HDL): structure and role. HDL metabolism.

22. Hyperlipoproteinemia: types, causes and clinical consequences. The characteristic of impaired
cholesterol transport in the tissue is type Ila hyperlipoproteinemia (familial hypercholesterolemia), its

cause and clinical consequences.

23. Characteristics of atherosclerosis (by stages). The role of modified LDL in the initiation of
atherosclerosis, the causes of their occurrence. The involvement of neutrophils and monocytes in the

pathogenesis of atherosclerosis.



3auyeTHbIN OMJIET VISl MPOBEeHUS 3a4éTa

1.

denepalibHOE TOCYAApCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICIIETO 0Opa3zoBaHmsl «Poccuiickuii HaIMOHAIBHBINA UCCIIEI0BATEIbCKUN MEIUITUHCKHIMA
YHUBEPCUTET
umenu H.U. ITuporosa» Munucrtepcta 3apaBooxpanenus Poccuiickoit deneparnu
OI'AOY BO PHUMY wum. H.U. ITuporosa Mun3zapasa Poccuu (ITuporoBckuii Y HUBEpCUTET)

3aveTHbINA OMJIeT Ne

JUTst ipoBeieHus 3aueta o aucuumuiae b.1.0.04 buoxumus
o nporpamme CrienuaanTera
MO HampaBJIeHUIO NoAroToBku (cneruanbHoctr) 31.05.03 Cromaronorus

HampaBJIeHHOCTH (TIpodmis) CToMaToIOTHs

Oom1as xapakrepucTtrka pepmenToB. CrierupuuHocTs pepMeHTOB. Bunsl cnenuduanocTy,
npumepsl. Ctpoenue pepmentoB. Kodakropsr u kopepmentsl. Knaccupukarus u

HOMEHKJIaTypa ()epMEHTOB.

2. T'eHeTnueckue HapyLIECHUs CUHTE3a (arJMKOreHO3) U paclajia IJIMKOreHa (IIeYeHOYHbIE,

MBIIICYHBIC 1 CMCIIAHHBIC T HI/IKOFGHO3LI).

3. CocraB xenuu U ee pojb AJi1 OpraHu3Ma U B IepeBapUBaHUU JTUNUAO0B. BUbl deTUHBIX
KHUCTIOT, UX (QyHKIUHU, cTpoeHue. [[puuuHbI 1 OCTIeICTBUS HApYIICHHS JKeTueo0pa3oBaHus U
cekpenuu xenuu. OepMeHTbl, OCYLIECTBISAIONINE TePEBAPUBAHNE TPUALIMIITIIULIEPOIIOB,
dbocdomununos u 3pUpPoB XolleCTEPUHA B TOHKOM KHIIIEYHHKE. MecTo 00pa3oBaHUs U CIIOCO0

akTHBanuu >Tux pepmentos. Ponp pocponunaz A2 u C.

1. General characteristics of enzymes. The specificity of enzymes. Types of specificity,
examples. The structure of enzymes. Cofactors and coenzymes. Classification and

nomenclature of enzymes.

2. Genetic disorders of glycogen synthesis and breakdown (hepatic, muscular and mixed

glycogen storage diseases).

3. The composition of bile and its role in the human organism. Types of bile acids, their
functions, structure. Causes and consequences of disorders of formation and secretion of
bile. Enzymes involved in the digestion of triacylglycerols, phospholipids, and cholesterol
esters in the small intestine. The place of formation and the mechanism of activation of these

enzymes. The role of phospholipases A2 and C.




3asenyroumii [llecronanos Anekcannp BsuecnaBoBuu

Kadenpa Ouoxumun u monekynspHoit ouonorun UOMX

3 cemecTp

IlepeyeHb BOIPOCOB [I/Isl MOATOTOBKHU K MPOMEKYTOYHOM aTTecTalluu B (JOpMe IK3aMeHa

DepMEeHTHI

1. (I)YHKI_II/II/I OCJIKOB B OpraHU3MC YCJIOBCKA. DU3HOJIOTUYECKH aKTHUBHBIC IEITHIBI. ypOBHI/I
CprKTypHOf/'I OopraHu3anuu OCJIKOB. HCpBI/I‘{HaH, BTOpHUYHAasA, TPCTUYHAA WU YCTBCPTHUYHAA CTPYKTYPhI

6enka. CBsi3u, UX CTAOUIM3UPYIOIIHE.

2. Crnoxuble 6enku. Knaccudukanus, ctpoenue, npumepsl. Ctpoenue U GyHKIUN MUOTTIOOMHA.
3. Crpoenue u GpyHkuuu remornoouna. Ilonsatie o remornoOuHONATHAX.
4. O6mras xapakrepuctuka ¢pepmenToB. Cnenuduanocts GpepmenToB. Bunbl cnenuduvnocTH,

npumepbl. Ctpoenue depmentoB. Kodakropsl u kodepmentsl. Kiaccudukanus u HOMEHKIATypa

dbepMeHTOB.

5. Mexanu3M aeicTBUs pepMEHTOB. AKTHUBHBIN 1IeHTp pepMeHTa. Dtanbl (pepMEHTaTUBHOTO
kKaTanusza. Mojenu B3auMojecTBHs (epmeHTa ¢ cyOcTpatom: «kioud-3aMok» U Komuranga

(MHIyIIMPOBAaHHOTO COOTBETCTBUS).

6. OCHOBBI KHHETUKH (EPMEHTATUBHBIX peaklMil. 3aBUCUMOCTb CKOPOCTH (hepMEHTAaTUBHOMN
peaknuu OT KojudecTBa cyOctpara. YpaBHeHue Muxasnuca-MeHTeH. 3aBUCHMOCTh CKOPOCTH
(bepMeHTaTUBHON peakuuu OT KoJMyecTBa (epMeHTa. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHOMN

peakuu ot TemriepaTypsl 1 pH cpensl.

7. NurunbupoBanue ¢GepMeHTATHBHOW aKTHBHOCTH. KOHKYpEHTHOE W HEKOHKYPEHTHOE

oOpatumoe unruouposanue. Heodpatumoe nnruduposanue. Kunernueckue 3aBucumoctu. [Ipumepsr.

8. Annocrepuyeckue ¢epmeHTl. OCOOGHHOCTH CTPOCHUS W (DYHKIIMOHHPOBAHMS.

Annoctepudeckue dddekToppl.  Perymsamms  akTUBHOCTH  (pepMEHTOB  O€JIOK-OCIKOBBIMU



B3auMozeicTBusiMu.  Perynstopusie Oenku. Accomumanus-guccouuanus. [Ipumeps. Perymsmms
aKTUBHOCTH  (epMeHTOB myTeM  (ochopunupoBaHusi-1ePocPopmInpoBaHns, HYaCTUYHBIM

IPOTEOJIU30M.

9. NzodepmenTs. [Ipumepsl. buonorudeckoe 3Hauenue. [lonsatue o6 sH3uMonatusx. [Ipumepst.
DH3UMOJMArHOCTUKa © JH3uMoTepanus. [Ipumepsl wucnonb3oBaHus (EPMEHTOB B KadyecTBE

JICKApCTBCHHBIX CPCIACTB.

OHepreTuyeckuii 0OMeH

1. Karabonusm n ana®oamsM. 0611_[&5{ cxema oOMeHa BCHICCTB U OHCPIYH B OPraHU3MEC YCJI0OBCKaA.

Crnenuduyeckue 1 o0muye MyTH KaTadoaru3ma.

2. OxucnutenbHOe AekapOokcuiupoBaHue nupysaTa. CTpoeHUE MUPYBATAECTUIPOreHA3HOTO
komIuiekca.  CTaauM  OKUCIUTENBHOTO  JeKapOOKCHJIMpOBaHUS  mupyBaTa.  Perynsamus

MUPYBaTACTUAPOT€HA3HOIO KOMILIEKCA.

3. [{ukn TpukapO6oHOBBIX KUCIOT. OO011as cxema, SHepreTH4ecKoe 3HaueHHeE.

4. [TocnenoBaTenbHOCTh peakUuil MUKIA TPUKAPOOHOBBIX KUCIOT. Peakiuu neruaprupoBaHusl.

Cyb6ctpaTHOe hochoprmpoBaHue.

5. Perymsauus nukia TpukapOOHOBBIX KUCIOT. AHA0OIMYECKUE (PYHKIUU [TUKIA TPUKAPOOHOBBIX

KHUCJIOT. AHaHHepOTI/IquKI/Ie pCaKkiuu.

6. [IpencraBienne o Makposprudyeckux cyOcrpartax. Kiaccudukanus Maxpospros.

Maxkpoapruunocts AT®. AT® — yHuBepcalbHas SHEPreTUUECKast BAJIIOTA KIETKH.

7. ITytu cunte3a AT®: cyGeTpaTHOe U okucauTenbHoe dochopunrpoanue. [Ipumeps peakuunit

cyoctpaTtHOro pochopuIupoBaHus.

8. OxucnurenbHoe QochopunupoBanue AJlD. MexaHuU3M CONpPSKEHUS OKUCICHHS U

dochopunupoBanus. XeMHOCMOTHYECKas Teopuss Murtyesia.



9. Cocras, CTpyKTypa U HOMEHKJIATypa JbIXaTENbHbIX KOMIUIEKCOB U IPYIMX KOMIIOHEHTOB LIETIN
IepeHoca JJIEKTPOHOB, MX JOKanIM3alusd W (QyHKUIMH BO BHYTPEHHEH MeMOpaHe MHUTOXOHAPHI.

Crpoenne AT®-cunrazsl. MexaHu3m (pyHKIIMOHUPOBAHMUS.

10. Perynsamus okucnutenbHoro gochopunupoBanus. JpIxarenbHbI KOHTPOJIb. MeXaHU3MBI
pa3oOmieHus okucieHuss u ¢ochopunupoBanus. dusnonoruyeckoe 3HaueHue pazoduierus. UCP-

6enku. MonekynsapHO-OHOI0rMYECKUE aCeKThl ()YHKIUU U JUCHYHKIIUH MUTOXOHAPUIL.

OOMeH yrneBoioB

1. buonorunueckas pPOJib YTJIICBOLOB. CYTO‘IHaH l'IOTpe6HOCTL B yIJIEBOAAX Yy B3pPOCJIBIX U JeTel.

YraeBoanl MUILM )KUBOTHOI'O U PACTHUTCIILHOI'O ITPOUCXOKIACHH A, UX 3HAYCHUC.

2. Crpykrypa u (GyHKIUM TpeAcTaBUTENEH YIIEBOJOB: MOHOCAXapuIoB, AHCaX
TOMOTIOJIUCaXapHUI0B.
3. [lepeBapuBanue yrieBOAOB. XapaKTepUCTUKA U JelcTBHE (HEPMEHTOB, YYacCTBYIOLIU:

IIOJIOCTHOM MW IPUCTCHOYHOM IIHIICBApPCHHUHN. O-aMHJia3a pOTOBOﬁ II0JIOCTH, (bepMCHTI)I
IMaHKPEAaTH4YCCKOro COoka, (bepMeHTHBIe KOMINJICKCBI TOHKOI'O KHIICYHHKA, OTBEYAIOIIMUEC 34 T'HAPOJIN3

JIUCaXapuJIOB.

4. Hapymenue mnepeBapuBaHHMsi M BCAChIBAaHUS YIJIEBOJOB: CHHAPOM Malibal
OMOXMMHUYECKHE TPHUYMHBI, METa0OJIMYECKHE HapYLIEHUs M IOCIEICTBHS, MEXaHU3Mbl pPa3BUTHUS
BEYIUX TUIIOBBIX CUMIITOMOB. HEIIEPEHOCUMOCTh CaXapo3bl U JIAKTO3bl: OMOXUMUYECKUE TMPUYUHBL,

MOCJICACTBHUA, MEXAaHNU3MBI PA3BUTHA XapaKTCPHBIX CUMIITOMOB.

5. TpancmopT MOHOCaxapuJIOB uepe3 KJIETOYHble MeMOpaHbl: oOjerdeHHas auddys
AKTUBHBIN TpaHCIIOPT. TpaHCHOPTEPHI TIFOKO3BI: BUIBI, OCOOCHHOCTH CTPYKTYPHI, QyHKImMH. MHCYIHH-

3aBUCUMBIE TPAHCIIOPTEPHI.

6. [lyTn npeBparienus riaoko3bl B KieTke. VcTouHuKH Tr0Ko3bl B KieTke. PochopuiinpoBaHue

TJTFOKO3BI, KITF0UEBast poJIb TITIOK030-6-pocdaTa.

7. OcobenHocTH (epMEHTOB OOMEHA YIJIEBOJIOB B MEUEHU: YyYACTHE TIIOKOKHWHA3BI U TIIFOK030-6-

docdarasbl B moAaepKaHUU MOCTOSHHONW KOHIIGHTPAIIUH TJIFOKO3bI B KPOBH.

8. CuHTe3 TIMKOreHa W3 TJI0K030-6-pocdaTta (rmukoreHoreHes). buomornyeckoe 3HAYCH

peakuuu, pepMeHThI. TKkaHeBas U KJICTOYHAS JIOKATA3AIIHS.

9. Pacnag rmukorena no rimoko30-6-¢ocdara. buonornueckoe 3HaueHHE, peaknuu, (PEpMEHTHI.

TkaneBasg u KJIeTOUHAS JIOKAIU3ALIN.



10. OcoGeHHOCTH OOMEHa TJIIMKOTeHa B MEYEHHW M MBIIIIAX NPU HEKOTOPBIX (PU3NOIOTHYECKHX
COCTOSIHMAX (MOTpeOJeHNEe MHIMH, TOJIO0JaHNe, MBIIIEYHAss aKTUBHOCTB). Y4YacTHE TOPMOHOB B 3THUX

IpoIeccax.

11. Perymsinust pepmMeHTOB 0OMEHa TIMKOT€HAa — TJIMKOT'€HCHUHTA3bl U TIMKOTeH-(Pochopuiassl:
TOPMOHAJIbHAS — BIIMSHUE aIpeHAJIMHA U IVIIOKaroHa (aJeHWIATUMKIIA3HbI MEeXaHu3M, poiab TAM® u
NPOTEMHKUHA3bl A); poiib MHCYJIMHA M ydactue (ocoaudcrepasbl B CHIDKEHUH KOHIICHTPAIUH
HAM® B KJeTKe; alJIoOCTEpUYECKasi Peryisilus aKTUBHOCTH TJIMKOreH(pochopuaaspl mMpu ydacTHH

AM®O; xanpluii-3aBUCHMasi aKTHBAIHsI KUHA3bI (pochopuriiazel MIMKOTeHA.

12. I'eneTnueckue HapyuieHUs CUHTE3a (arjJMKOreHO3) M pacliaja TJIUMKOreHa (IIEUYEeHOYHE

MBIIMICYHBIC U CMCIIIaHHBIC FJII/IKOFCHOSBI).

13. XapakTepucTUKa Ipoliecca TIMKOIN3a: JIOKAIU3alus M YCIOBHsS MPOTEKaHUs IMPOIIEC
IOCJIEJOBATEIBHOCTh peakuuii U (epMeHThl, KOHEUHbIE NPOAYKTHI, ydacTHE aJCHUIOBBIX
HYKJICOTUJIOB U 3HEpreTudeckuii 3¢¢dexr, HeoOpaTUMble peaKLUUu TIMKOJIU3a, PEaKLUUU TIMKOIN3a,
compspkeHHble ¢ norpednenneM AT®, peakiuu cyocTpatHoro ¢pochopuanpoBaHus, UX CYLIHOCTb U

3HAYCHUC, INIMKOJIMTHYCCKAA OKCUIOPCAYKIUA €€ CYIIIHOCTh U 3HAUCHUC.

14. XapakTepHucTHKa Mpoliecca MNIIOKOHEOTeHe3a: JOKAIN3alMs U yCJIOBUS MIPOTEKAHUS pPEaKLIUi,
cyOCTpaThl, MOCIEOBATEIBHOCTh PEAKIMi U (PePMEHTHI, PEaKLUU TIIOKOHEOTeHe3a, COMPSIKEHHBIE C
notpebienueM ['TO u AT®D, HeoOpaTuMble peakiMM TIIIOKOHEOTeHe3a, 3HaUeHHUEe MPH TOJI0JIAaHUH U

(I)I/ISI/ILIGCKOI\/'I pa60Te, pacxoa SHEpPIruu Ijik CUHTC3a OJHOM MOJICKYJIBI I'NTFOKO3bI.

15. PenunpokHas peryisuus rivMKoJIM3a U TIIFOKOHEOT€HE3a: TOPMOHAIBHAS — POJIb UHCYJIMHA,
aJpeHalInHA, KOPTU30JIa, TJI0KAroHa; ajmioctepuieckas — poiab ATD, AJ[D, AM®, uutpara, KUPHBIX

KHCIIOT, TIII0K030-6-(pocdara, ppykT0o30-6-ocdata, hppykros3o-1,6-audocdara, anermin-SKoA.

16. AnaspoOHoe okucieHue rioko3bl. Cyapba NpoayKTOB INIMKOIM3a B aHA3POOHBIX YCIOBUSX.

OHepreTuyeckuii 3PGEKT OKUCIECHUS TITIOKO3bI M INIMKOT€Ha B aHA3POOHBIX YCIOBHSIX.

17. Cynpba mpoayKTOB TIJIMKONHM3a B adpoOHBIX ycnoBuax. [nuuepondocdatHas u Mman

aclapTaTHas 4Y€JIHOYHbBIC CUCTCMEI. 3HepFeTI/I‘IeCKI/Iﬁ BBIXOJ 213p06HOFO OKHUCJICHUA I''TFOKO3bI.

18. Oranbl a3poOHOTO OKHCIECHHS M CyYMMapHOE YpaBHEHHE a’3pOOHOro pacraja TIIOKO:

[TpeumyriecTBa a3pOOHOTO OKUCIICHUS.

19. [TupyBaT: myTu oOMeHa, 3HaYEHUE, PEaKIUK MpeBpaiieHus B aneTmwi-SKoA u okcaoarerar,

sHepreTnueckuii 6ananc oxuciaeHus 10 CO2 u H20.

20. I'mroko3o-nakrataeiid muka (nukn Kopu), ero 3Hauenue npu ¢uzndeckoit padore. Mctounuku

MOJIOYHOM KHCJIOTEI B OpraHusMe.



21. OcobenHocTu MeTa0oIM3Ma TIIIOKO3bl B TEUEHH, MO3Te, CKEJIETHBIX MBIIIIAX, >KHPOBC

TKaHU, SPUTPOLIUTAX.

22. XapakTepucTuka neHT030(ochaTHOTO MyTH OKHUCIIEHUS TJIIOKO3bI: PaclpOCTpaHEHUE U Poiib
eHT030(0c()aTHOr0 MyTH, PEAKIMH OKHCIUTEIBHOIO 3Tama, MPEJCTaBICHUE O HEOKHCIUTEIBHOM
srane, ¢epMeHTbl, KO(pepMEeHThl, B3aUMOCBSI3b Ipolecca C TJIUKOJIU30M, 3HAauYE€HUE

neHTo30(ochaTHOro MyTH B )KUPOBOIl KIIETKE, SPUTPOLIUTE, B IEISAIINXCS KIETKaX.

23. Hacnencreennas SH3UMOTIATHS TJII0K030-6-pocdat-me

IPOBOLMPYIOLIHE MPOSIBIIEHNE HENOCTATOYHOCTH pepMenTa. [locnencTausi.

24. l'opmoHanpHas peryisus oOMeHa yIieBo0B. BiusiHue HHCYNIMHA, aipeHaINHA, TII0KaroHa,
KOPTH30J1a HAa YPOBEHb IIIOKO3bI KPOBU M HA BHYTPUKIIETOUHBIE MPOLECCHl MPEBPAIIECHUS TIIOKO3BI.

WNncynun-3aBucuMble TKaHU. [ OpMOH-YyBCTBHUTENNBbHBIE (DEPMEHTHI OOMEHA YTIIEBOOB, CIIOCOOBI MX

peryinuu.
25. DU3NOIOTHYECKUE U MTAaTOJIOTHUUECKHE THUIICP- U TUIIOTTIMKCMUU . IPUYHUHBI BO3SHUKHOBCHUS.
26. OO6mas xapakTtepucTuka caxapHoro amabera 1 m 2 Ttuna. Hapymennsle mytu oOme

yIIIeBOAOB. bruoxuMudeckre MexaHM3MBbl OCIIOKHEHUH caxapHOro auadera.

OOMeH JTUIUI0OB

1. Knaccudukanus nmununos. [Ipocteie munuapl. Tpuanuiriuieposisl, CTpOeHUE, OHO0I0rHYecKas
poiib M (GYHKIMH, >KUPHBIE KHUCIOTHI, BXOJSIIME B UX COCTaB. buojoruueckas poib

IMOJIMHCHACBINICHHBIX KUPHBIX KHUCJIOT.

2. HepeBapHBaHHe munuaoB. IIuieBsle UCTOYHUKU JIMIINI0B, CYTOYHAaA HOTpCGHOCTB JeTen u

B3pPOCIJIbIX B X KUJAKUX U TBECPABIX KHUPAX. OTaIbl NepeBapuBaHus JIMIIUIOB B KKT.

3. CocraB ey W €€ polib JJA OpraHu3Ma U B MEpPEBAPUBAHHUM JHMHUAOB. BUIBI KETUHBIX
KHCIIOT, X (yHKIUHU, cTpoeHue. [IpuumHBI W TOCIENCTBHS HApYUICHUS XKeIueoOpa3oBaHUA U
CEeKpeLUHH KeTdHu. depMeHThI, OCYHIECTBISIONINE MEePEeBAPUBAHUE TPUALMITIULEPOIIOB,
dochonmununoB u 3pUPOB XOJECTEpHUHA B TOHKOM KHUIIEYHHKE. MecTto 00pa3oBaHUs M CHOCOO

aKTUBalMu 3TUX pepmentos. Ponb pochonunaz A2 u C.

4. Bo3moxHbie IMPpUYMHBI HAPYIICHHUA MEPCBAPUBAHUA U BCACBIBAHUWS IMHUIIICBOI'O JXHUpA. HpI/I‘II/IHLI

THUIIOBUTAMHUHO30B U CTCATOPCH IIPU HAPYIICHUU IICPEBAPHUBAHUS JIMTIUIOB.



S. PecunTe3s maunuaoB B JHTEpPOUUTAX, €ro poyb. TpaHCIOPT PpPECHUHTES!

TPUAOWITIIMICPOJIOB B OPraHu3Me.

6. XapaKTCpI/ICTI/IKa CHUHTEC3a KUPHBIX KUCJIOT U3 TJIFOKO3bI: JIOKAJIHU3AallUuA U YCIIOBUA IMPOTCKAHUSA
nmpornecca, cxema O6p3.30BaHI/ISI alcTnia SKoA u3 TJIFOKO3bI, pOJIb UTpATa B IMEPCHOCC alleTUIbHOM
T'pylibl B HOUTO30JIb, €ro JaJdbHeHIIme npeBpaliCHud, pCeaKlus CHHTC3a MaJ'IOHI/IJ'I-SKOA, poJib
BHUTaMHHaA H, €r0 XapaKTCPpHUCTUKA. CTpOCHI/IC MYJILTI/I(I)epMCHTHOFO CHMHTa3HOI'0 KOMIIJICKCA, XUMHU3M

peaKuHﬁ, INPOUCXOAAIINX B KOMIIJICKCC, KOHEYHBIN NPOAYKT CUHTEC3a, PECryJisalus Imponecca.
7. Peaknuu cuaTe3a rnnuepon—3-(boc<baTa W3 III0KO03E1. JIokanu3amus u POJIb IpoLecca.

8. Peaknum  cuHTe3a  TpHALMITIULEposioB  (numoreHes). JKHpHO-KHCIC
TpUALMATIUIEponoB. CBA3b CHHTE3a TPUALMITIUIEPOIOB C OOMEHOM yrieBoaoB. CXOJCTBO U

OTJIMYMEC OMOCHUHTE3a TPUAOWITIIMICPOJIOB B )I(HpOBOfI TKaHHU U IICUYCHMU.

9. JIunonu3: noxkamu3anus YCJIOBH IIPOTCKAHUA IPOLECCA, MOCICAOBATCIBHOCTD peaKI_II/Iﬁ u
Q)epMeHTLI, KOHCYHBIC MMPOAYKTHI, TOPMOHAJIbHAA PETYJIIUs IIPOLECCa, TPAHCIIOPT U HUCIIO0JIB30BAHUC

CBO60I[HBIX JKUPHBIX KUCJIOT, 06pa3y}01u14xc;1 IIpU JINITOJIN3C. YTunuzanus rimuoepoJia.

10. Peakuuu oxuciaeHus JKUPHBIX KHUCJIOT OO YIJICKHCIIOIO I'ada U BOJABI: POJIb KapHUTHUHA 1
OKHCJIICHHUH JKUPHBIX KHCJIOT, JJOKaJIn3anuusia u ycCJoBUsA IIPOTCKAHUA B—OKI/ICHGHI/IH,
IoCJa€aA0BaTCIbHOCTD peaKHI/Iﬁ B—OKI/ICJ'ICHI/IH u (I)epMeHTBI, y4aCTUEC BUTAMHUHOB U KO(bepMeHTOB,
KOHCYHBLIC ITPOAYKTHBI, CBA3b C ]_[TK M JIbIXaTeJIbHOMU OC1bro, 3HepFeTquCKHﬁ BBIXO/I ITponecca, pacucT

3HepFeTHqCCKOﬁ OCHHOCTH B—OKI/ICJICHI/ISI MNaJbMUTUHOBOMN KHUCJIOTHI.

11. Oco0OeHHOCTH OOMEHa TPHUAIMITIIMIIEPOJIOB MPU HEKOTOPHIX (DU3HOJIOTHYECKUX COCTOSHHUAX

(HOTpC6HeHI/IC Uiy, roJdoagaHuc, MbIIIICYHAA aKTI/IBHOCTB).

12. Peakuun cuHTE3a KETOHOBBIX TeJ. YCIOBMS, JOKaIU3alUs M poJib mpoiecca. Peaxin

YTUIM3alUuX KETOHOBBIX TCJI B TKAHAX.

13. [TpuuuHBI KeTOAIM03a MPU TOJIOJJAHUN B caxapHoM nuadere. Ponb neduiura okcamoarerara

JJI1 aKTHBallUKU KETOI'CHE3a.

14. JKupno-kucnotueiii coctaB (ocdommnuaos. [[Ba mytu OuocunTte3a dochomunumos. Pom
BuTaMuHOB B6, B9 u B12, cepuna u MeTnonuHa. JIMoTponHeie BEMIECTBA, PEAKLIMHU, B KOTOPBIX OHU
yuacTByIOT. Ilpuunnbl HapymeHus cuHre3a (ochonunuaos. [IpuyuHbl U MOCIEACTBUS KUPOBOTO

reraro3sa.

15. XUMHYECKOE CTpOEHHE U Ouosiorudeckas poJib xoisiectepona. IluieBsie HCTO!

xonectepona. [IyTu u npoxyKkTel MeTaboar3Ma xonecrepoia. BoiBeeHue xonecteposia U3 opraHusma.



16. Cunre3 xonecrteporna. Jlokanuzanus, UCTOYHMKHM YyIJEepoJa U BOJIOPOJA, ATalbl CHHTE3
Peaknuu cuHTe3a MeBagoHOBOHM KucaoThl. Cxema JajabHEHIINX ATAloB CHHTE3a Xosecteposa. Cs3b

CHUHTC3a XOJICCTCpOJia C o0MeHOM YTJICBOJOB. PGFYJISIL[I/IH CHUHTC3a XOJICCTCPOJIA.

17. JIumonpoTenuHbl KPOBU: KiacCHU(PHKAIUA, CTpOeHHe, »Tambl (popmupoBaHus. Amole:

KJaccupukanus, QyHKIHH.

18. TpchnopT MUIICBBIX TPUANWITIIHLCPOJIOB B OpraHU3ME. XapaKTepI/ICTHKa XHUJIOMUKPOHOB:
JIMIIHAHBINA COCTaB, COOTHOMICHUC JTUITUAHBIX (I)pElKI.IPIfI, 3HA4YCHUC, (I)YHKI_II/II/I OcHOBHEIE ano6em<1/1, ux
(I)yHKI_II/IH. Cxema CTPOCHHUA XUJIOMUKPOHA. yCJ'IOBI/ISI, IIpHU KOTOPBIX 06pa3y10TC$1 9TU JIUIIOIIPOTCUHEIL.

Yrunuzanus XHUJIOMHUKPOHOB B TKAHAIX. Pons JIMIIOMIPOTCHUHIIUIIA3bI.

19. JlunonpotenHsl oueHb HU3KOM miuotHocTu (JITIOHID): ctpykrypa u pons. Mcrounuku TAI B
nedyeHu. Cxema ctpoenust JIIIOHII. OcnoBHble anmoOenku, ux Qynkuus. Ytunuszanus JITTOHII B

TKaHaX. Pop JIATIOIIPOTCHUHIIUIIA3bI.

20. Jlunonpotennsl HU3KOM miotHocTu (JIITHII): cTpykTypa u ponb. Jlokanusamnus U poliib amo
B100 peuentopa. 3nauenue peuentop-onocpenoanHoro sHaonurosa JIITHIT u mytu merabonusma ux

KOMITOHEHTOB OCJIE€ SHOLMTO3a.
21. Jlunomnporeuns! Boicokoii miotHoctu (JIIIBII): ctpyktypa u ponb. Metabonusm JITIBII.

22. M'unepaunonpoTenHeMuu: TUIBI, TPUYUHBI U U KIMHUYECKHUE MOCIEACTBUS. XapaKTepUCTHKA
HapylIeHUs TpaHCIOpTa XojecTepoja B TKaHU — rumnepiaunonporenHeMus lla tuma (cemeiiHas

FI/IHerOHCCTCpOHeMI/IH), CC IIpUYMHA U KIIMHUYCCKUC ITOCIICACTBHA.

23. XapakTepucTuka arepockiepo3a (mo craausMm). Pons mommdunmpoanubix JIITE
WHULAALMKA aTepOCKJIEpOo3a, MPUYUHBI MX MOSIBICHUSA. YYacTHe HEUTpO(UIOB M MOHOLHUTOB B

IMaTOr¢He3€ aTCpoOCKICpO3a.

OOMeH OeNKOB ¥ HYKJIEOTHIOB

l. [Tonsitue "azoTUCTHIA OanaHc" U MPUUMHBI €r0 M3MEHEHHs (paBHOBECHE, MOJIOKUTEIbHBIN U
OTPUIATEIBbHBIN a30TUCTHIM Oamanc). OcobeHHocTH a30TuUcTOro OamaHca y aeted. [lumesbie
uctouyHuku Oenka. CyTtouyHas moTpeOHOCTh OpraHu3ma B Oeike. buosornueckas eHHOCTh OEIKOB.

[IposiBneHust 6EIKOBOM HETOCTATOUYHOCTH, KBAITHOPKOP.



2. [lepeBapuBanue OEIKOB B KENyJIKe M KUIIEUHUKE. MeXaHU3M CHHTE3a U OMOJOrHYecKasi poib
COJISTHOM KHUCJIOTBI JK€IYJOUYHOro coka. [IoHATHS runepxyioprufpus, T’MIOXJIOPTUApUs, axJIOpruapus,
axwiyst. @epMEHTBI JKEIIyJOYHOTO COKA, IAaHKPEATUYECKOro0 COKa U KUIIEYHOI0 COKa, Y4acCTBYIOLUE B

nepeBapuBaHUU OEJIKOB.

3. I[C38.MI/IHI/IpOBaHI/IC aMUHOKUCIIOT. OKUCIUTENbHOE AC3aMHUHUPOBAHUC IIyTaMaTa U €ro poOJib B

AC3aMUHHUPOBAHUN dAMHUHOKHUCJIOT. Hp}IMOC H HETIPSAMOC OKUCIIUTCIIBHOC NC3aMUHHUPOBAHUC.

4. Peakuuu TpancamuHupoBanusi. Pons Butamuna B6. 3HaueHue peakiuil TpaHCaMHUHUPOBAHUS.

AnannnamuHotpancdepasa (AJIT) u acnapraramunoTpancdepasa (ACT) u ux posib B JUATHOCTHKE.

5. CuHTe3 OHWOreHHBIX aMHHOB (Ha npumMepe Y—aMHHOMaCHﬂHOﬁ KHCJIOTBI, THC]
CCPOTOHUHA, ,Z[O(l)aMI/IHa). Ponb 3TMX OHMOreHHBIX aMHUHOB. 0663Bpe}KI/IBaHI/Ie OHMOTCHHBIX AMHHOB:

AC3aMUHHUPOBAHUC C YIACTHUEM MOHOAMHWHOOKCHIa3bl (MAO) " p€akluu MCTHUIIMPOBAHUS.

6. OcHoBHbIE ITyTH OOpa30BaHMS aMMHakKa B TKaHAX. TOKCHMYHOCTh aMMHaka. TpaHCHOPTHBIC
¢dopMbl aMMHMaKka B KpOBH (IJIyTaMHMH, anaHuH). Peakuuu ux obpazoBaHus. ['7IOK030-alaHUHOBBIM

UKJ. PoJib TeueHn 1 MoYeK B CBSA3BIBAHUH U BLIBEJCHUN aMMHMAaKa.

7. OpHUTHHOBBII UK CUHTE3a MOYEBHUHBI, JoKanuzamus, ¢pepmentsl, 3HadyeHue. Cssp ¢ L[TK.

KJII/IHI/IKO—I[I/Ial"HOCTI/I‘IeCKOG 3HAYCHHC OIIPCACIICHUS KOHIICHTPAIN MOYCBUHBI.

8. rHHepaMMOHI/IeMHH, HUX IIPUYUHBI U ITOCIICACTBUA. HOpMaJ'IBHHﬁ u OpCacjibHO HOHYCTHMBIﬁ

YPOBCHb KOHIICHTPAINH aMMHUAKa B KPOBH. HpI/I‘lI/IHH TOKCUYHOCTH aMMHaKa.

9. Cxema myTed HMCIOJIB30BaHMS TJIWIMHA W CcepuHA. B3anMMOCBsA3b OOMEHa TIIMIIMHA, CEpUHA,
METHOHMHA U ITucTenHa, BuTaMuHoB B6, B9 n B12: peakiusa B3auMornpeBpallleHusi CeprHa 1 rivlHHa,
peaknuu oOpazoBanus MeTuieH-TT ®K u metun-TI'®OK, peakuum cuHTe3a S aICHO3WIMETHOHHHA U3
rOMOIIMCTEWHA, poJb BUTamMuHa Bl2, ywactue S ajeHO3WJIMETHOHMHA B MpoIleccax
TPAaHCMETHJIMPOBAHUSI TPHU CHHTE3C OHOJOTMYECKH BAXKHBIX BEIISCTB; PEAKIUU TOJTYUYCHUS

TOMOIMCTCHUHA U ITYTH €TI0 MMPEBPALICHNA B HUCTCUH, POJIb BUTaAMUHA B6.

10. I[Ilytu wucnons3oBaHus B KIETKe (eHmIanaHuHA €W THPO3WHA. AHabOoIn4e
KaTaboJMYecKue MyTH MpeBpalieHuil Tupo3uHa. Peakius npeBpaiieHus (eHuIalaHuHa B THPO3HUH.
XapakTtepuctuka 3aboneBanusi (GeHWIKETOHYpUs: nedexTHbie PepMEHThI, OMOXUMHYECKHE OCHOBBI

MaToreHe3a, XapakKTCpPHbIC KIIMHUYCCKHUE IIPOSABIICHNA, OCHOBBI JICYCHH .

1. Peakuuu mnpeBpamieHuss TUPO3WHA B AMOKCHU(pEHWUIANaHWH, H0daMHH, HOpaJIpEeHaUE
aapeHanuH. Hapymenue merabosiv3ma TUpO3MHA — albOMHM3M U MapKUHCOHU3M. MolleKyJsipHble
MPUYMHBI, OMOXUMHUYECKHE OCHOBBI MATOTEHE3a, XapaKTEpHbIE OCOOEHHOCTU 3a00JIeBaHHM, OCHOBBI

JICUYCHUA.



12. Crtpoenue kpeaTMHa M KpeaTHH(ocdara, peakuyd UX CHHTE3a, JIOKAJIU3AIUs IPOLEce

Buonornueckas ponb kpearungocdara.

13. HypI/IHOBBIG U NUPUMUIWHOBBIC HYKJIICOTHUABI: CTPOCHHC, POJIb B OPraHU3MCE. HctouHuKI

4TOMOB a30Ta " yIjiepoJia B TypUHOBOM KOJIBIIC.

14. KaraGonu3m mypHHOBBIX HYKJIEOTHIOB: peakuuu pacrnaga AM® u I'M®; pea
peyTHIIM3alui TUIIOKCAaHTHHA U TyaHWHA, peakius o0pa30BaHUS MOUYEBOM KHCIOTHI U3 TMIIOKCAaHTHHA
U KCAaHTHMHA, pOJIb KCAaHTUHOKCHIA3bl. IlepBuuHBIE U BTOpUYHBIE TMIEPYPUKEMHM, UX NPUYMHBI U
MOCJIEICTBUSA: MOYEKaMeHHasi 00Je3Hb, NPUYUHBI, OMOXMMHUYECKHE OCHOBBI IMATOT€HE3a, OCHOBBI
JeYeHus; MoJarpa, NPUYMHBI, KIMHUYECKHE TPOSIBICHUS, OMOXMMHUYECKHE OCHOBBI MATOreHE3a,
OCHOBBI JIeUueHHUs. MeXaHu3M AeUCTBUS aJIONypUHOJA NIpH JedeHuH noxaarpsl. Cunapom Jlema-

HI/IXB.Ha, IMPUYIHUHLBI, OCHOBBI JICUCHUS, IIPOTHO3.

T'opmonsl

1. O6mue Ouonoruyeckue MPU3HAKKM TOpPMOHOB. Mepapxus peryisTOpHB)
Knaccudukanus ropMOHOB MO0 XUMHUYECKOMY CTPOCHHIO. XapaKTEPUCTUKA MEMOPAHHBIX MEXaHU3MOB
nepesayd rOpMOHAIILHOTO CUTHAIIA B KIIEeTKU-MUIeHU. [lonaTue o penenrope, 6enke-aganrope, 6enke-

s dexTope, BTOpUYHOM MECCEHKEpE.

2. AJleHUTATIMKIA3HbI MEXaHU3M JEUCTBUS: TOPMOHBI, BTOPUYHBIA MOCPEIHUK, (PEPMEHTHI U
MPOLIECCHI, PETYIHpPYyEMbIe 3TUM MeXxaHu3MoM. Peakiuu cunrte3a u pacnanga tAM®. OcobeHHOCTH
aKTUBAIlMM TpPOTEeMHKHHA3bl A. Ponp akTuBupyromeid u mHrubupytomieii cyowveaunuisl G Oenka.
Tpanckpunmmonnsiii  pakrop CREB. Kanbriuii-pochomunuaaplii MeXaHWU3M JEUCTBHUS: TOPMOHHBI,
BTOPUYHBIE MOCPEIHUKU, (EPMEHTHI U TPOLECCHI, pEryJupyeMmble 3THM MeXaHu3MoM. Peaxius

obpazoBanus uHosutonTpudochara (MD3) u quanuiaraunepona (JIAl'). IcTOUHUKN HOHOB KaJIbIIHS.

3. Tupo3uHKMHA3HBIN MexaHU3M: (hepMEHTATUBHBIA KaCKaJl, CBI3aHHBIN ¢ akTHBanuei Ras-Oenka,
€ro cxema, IOCJeJI0BATEeIbHOCTh COOBITHI, OCHOBHBIE YYacTHUKH, 3HAUEHHE IS MeTaboyin3Mma
KJeTKU. [{UTO30/1bHBIN MEXaHU3M Mepeladll TOPMOHAIBHBIX CUTHAIOB B KJIETKU-MUILEHU, €T0 JTAIlbI.
['opMoOHBI, [elicTBUE KOTOPBIX MPOSIBISETCS TMOCPEICTBOM 3TOoro mexanuszma. OcoOeHHOCTH

BHYTPHUKJIETOYHBIX PELENITOPOB.

4. ['mnoTtanamo-runodusapruo-agpeHokoptukaibias  cuctema (I'TAKC),
3HaYeHHE, KOMIIOHEHTHI, PErysiiusl. [ TIOKOKOPTUKOUIBI: PETryIsIs CUHTE3a U CEKpeLrH, OCHOBHbBIE
JTanbl CUHTE3a, MEXaHU3M JIeMCTBUS U OpraHbI-MUILIEHH, BIHUSHUE HAa OOMEH BEIIECTB —
perymupyembie npornecchl. ['uno- u runepdynkmus [TAKC — merabonudeckne HapylIeHHs, CBS3b

(GYHKIIMM TOPMOHOB € XapaKTEPHBIMU KIMHUYECKUMHU MPOsBIeHUSAMU. OCHOBBI JICUECHHUS.



5. ['unotanamo-runopu3apHO-TUPEOUTHAST CHUCTEMa, OHMOJIOrMYECKOe 3HAUYEeHUE, KOMIIOHEH
perynsauus. TUPEOTPONHBIM TOPMOH: PETYJSALUS CHUHTE3a M CEKpEeLUH, XUMHUYecKas NpUpoAa,

MEXaHU3M JICHCTBUS U OpPTaHbI-MHUIICHH, OHoIorudeckue 3H(exTsl.

6. TupeonaHsle TOPMOHBI: XUMUYECKAsl CTPYKTypa, PEryJisiliis CUHTE3a M CEKPELNH, OCHOBHBIE
9Tanbl CUHTE3a, MEXaHU3M JEHCTBUS M OpraHbl-MHIIEHHU, BIMSHUE Ha OOMEH BEIIECTB —
perynupyemslie npoueccel. Kanopurenusiit a¢dexr. ['nmno- u runep@yHKIUsS MUTOBUIHON Kene3bl —
MeTabOMuYecKue HapylIeHUs, CBA3b (QYHKUMHM TOPMOHA C XapaKTePHBIMH KIMHUYECKUMHU

IMPOSABJICHUSIMMU. OCHOBBI JICUCHHS.

7. I'opmoHanbHass peryisnus a0COpOTHBHOTO U MOCTaOCOPOTHBHOrO mepuonoB. [okal
OMOJIOrMYeCKOe 3HAUYEHUE, PETYJSIUSI CUHTE3a U CEKpEeLH, MEXaHU3M JIeHCTBHs, OpTraHbl-MUIIICHH,

BIIMSIHUE HA OOMEH BCIICCTB — PCTYJIUPYCMBIC (bepMeHTBI " IPOLECCHI.

8. AI[peHaJ'II/IHZ OMOJIOTHYECKOe 3HAUCHHUEC, XUMHUUYCCKAA CTPYKTYypa, PpCEryjadiuss CHHTC!
CCKpCIMHU, pCaKuu CUHTC3a, aIPCHCPIUUCCKHUEC pCUCITOPLI, UX PACHPCACICHUC, MCXAHU3M JefCTBUSA
B 3aBUCUMOCTU OT peuenropa, OpraHbl-MHUIICHU, BJIUAHUC HA oOMeH BCIICCTB B 3aBUCHUMOCTH OT
peucnTopa — pPEeryjanupyemsbIC (bepMCHTLI U OpoLeCChl, I'MIo- U FI/IHep(bYHKLII/IH — MeTaboIuYecKue

HapyHmieHusd, CBA3b (I)YHKI_II/II/I rOpMOHa C XapaKTCPHBIMH KIMHUYCCKUMHU HNPOABICHUAMMU. OCHOBBI

JICYEHUS.
9. WHucynuH: OHOJOrMYecKoe 3HAaYeHHE, OCHOBHBIE 3Tallbl CHHTE3a, PEryJilus CeKkpe
MEXaHU3M JCHCTBUS HMHCYJIHMHA, MOJIEKYJsipHble 3((EKThl HHCYJIMHA - MeTabOoIMYecKUud WU

MUTOTCHHBIHN IyThb. Bnusuue HUHCYJIMHA Ha obMeH YIJI€eBO 0B, JIMIIUAOB U OEJIKOB.

10. Caxapnbiii nuabetr 1 u 2 tunos. [IpuunHbl aGCOMIOTHOW M OTHOCUTENHHOW HHCYIUHOBOM
HeJA0CTaTOYHOCTH. CXOACTBO M pa3nuuusi MeTaboNudyecKux HapyuieHud npu 1 u 2 tunax auabera.
CBs3p (YyHKIMM TOpPMOHA C XapaKTEepHbIMU KIUHUYECKHUMHU MpOsBIeHUSMH. [Ipuunnb

HWHCYJIMHOPC3UCTCHTHOCTH. buoxuMmnueckrue MexaHU3Mbl OCIIOKHEHUN caxapHoro ,Z[I/Ia6eTa.

11. brnoxumuyeckas JAWArHoCTuKa CaxapHOoro z[Ha6eTa: TCCT TOJICPAHTHOCTH K TIIK

KOHIICHTpAIUs TNIMKO3WIupoBaHHoro remorioonna (HbA 1¢c) m C-nentuaa.
12. [Tonossie ropmonsl. Kitaccudukanms. Meradonuueckue 3G GheKTsl.

13. Mertabonu3m kanbiius U (GocdaroB. Perymamus m ponp i 3yOHOW TKaHU W CIIOH
Perynsmus ¢dochopHoro m kampimeBoro obOmeHa. [lapaTUpeowmHBIi TOPMOH, KaJbIIMTOHUH,

KaJTbIUTpUOIL. JIoKamu3aus CHHTE3a, PEryJIalns CHHTE3a U CEKpeLnn U MeXaHu3M 3 (eKToB.

brnoxummnsa neueHn u KpOoBHU



l. VYyactue neyeHu B oOMeHe O€NKOB M a30THCTBHIX BemecTB. OlleHKa AaHHON (QYyHKII
HOpMaJIbHbIE [IOKa3aTelH, KIMHUKO-IUArHOCTUYECKOE 3HadeHue. benkoBble (pakiuu KpoBU:
anpOymMuHbl, ol- u a2-rnoOynuHbl, B-ri00ynuHBL, Y-TI00yIuHBL. benku octpoil ¢das3bl, ux

MpeaACTaBUTCIIN.

2. VYyacTtue meyeHu B YIJICBOJHOM OOMEHE: OOECIeueHHME TOMEOoCTasza TJIFOKO3bl KPOBH, €I
rOpMOHAJIbHAasT W Merabonmdeckas peryysinusa. OIeHKa yYIJIEBOJAHOTO OOMEHa, HOpPMAalIbHBIC

IMOoKa3aTcjinu, KIMHUKO-AUAarHOCTUYCCKOC 3HAYCHHC.

3. Yyactue me4YeHH B JIMIHIHOM OOMEHE: OCHOBHBIE JTalbl CHHTE3a TPHAIMIITIHIEPOIT
xojecrepoia, (GpochorunumIoB, UX TOPMOHAIbHAS M METAa0OIMYecKas PEryJsaius, JTUIOMPOTEHHBI,
oOpa3zyemble B II€U€HHU, UX CTPOCHHE U pPOJIb, JKUPOBOW TEMaro3, OLEHKa JHMIHIHOTO OOMeHa
(xomectepun, TAI, XC-JIIBII, XC-JIIIHII, ko3¢duumeHT aTeporeHHOCTH), HOpPMAaIbHBIC

IMOoKa3aTciiu, KIMHUKO-AUAarHOCTUYCCKOC 3HAYCHHC.

4, Pons nedenu B MUIICBAPCHUU. CocTaB Kellun U ec POJIb. CTpOCHI/Ie 1 BHUABI XXCJIYHBIX KHCJIOT U

PCaKMu UX CUHTC3a. HpI/ItII/IHBI HapyUICHUA CUHTC3a U CCKPCIMHU KCJIYH U UX IMOCICACTBHA.

5. buotpancdopmariysi KceHOOMOTHKOB B opranu3me. Polb rmedeHu B o01eil cxeme mpeBpaiieHus
Yy)KEpPOJHBbIX COEIMHEHUN, €€ B3auMOJAEHCTBUE C JApyruMu opraHamu. Cxema mpoiecca
MukpocomanbHoro okucienus. HAJ[®H-zaBucumbiii u HAJIH-3aBucuMbIil myTH DOCTYIIEHUS
anexktpoHoB. Mcrounnku HAJIH u HAJI®H, xoMroHeHTHl 3jeKTpoHNEpeHocsuux uenei. Poib
mutoxpoma P450. CyOctpaThl MHUKPOCOMAIBHOTO OKHCICHHA. WHIYKTOPHI W HHTUOUTOPHI

MHKPOCOMAJIbHOI'O OKUCJICHUS.

6. ITpounecc konswroranmuu. Crpoenue Y D-raokypoHOBOM  KHCIOTHI
docdoanenosunpochoceproit kucnotel (DADC). Peakuuu oOpa3oBaHUsl MPSMOTO OWIHPYOWHA U

KHUBOTHOI'O HMHAWKAHA.

7. Cunre3 rema. OOpazoBanue nophoOUIMHOTeHA, cXeMa CHHTe3a nporonopdupuna IX u ero
npespaileHus B rem. Ponb deppoxenartassl (reMcuHTasbl). Perymsuus nporecca — posib remMa, HOHOB

xKene3a, TUNoKcuu. HapylieHus cunTe3a rema v reMorjioornHa: moppupuu u TajJacceMum.

8. Pacnag remornoOunHa M oOpa3oBaHue OwinMpyOMHA B PETUKYJIOIHAOTEIHATIBHONW CHCTENM
Tpancnopt OunupyOuHa B medeHb. OTanbl Meraboiu3ma OwnupyOuHa B nedeHu. Ponb ¢gepmenTa

Y A®-rnokypoHuI-Tpancdepasbl. Tansl MeTadoIu3Ma OUIupyOrHa B KMILICUHUKE.

9. XKenrtyxu, Buapl, NpUUMHBI, jJabopaTopHble Kpurepuu.  DUZHOIOTHYECKHE XK

HOBOPOXKICHHBIX. IIaTomoruyeckue JKCIITYXHU HOBOPOKACHHBIX.



10. OOMeH jxene3a B OpraHu3Me: MOTPEOHOCTh, MUIIEBBIE UCTOYHHKH, MEXaHHU3M BCACHIBaHUS,
TPAHCIIOPT B KPOBH, MEXaHM3M TIIepeHoca 4Yepe3 KIeTOYHbie MeMOpaHbl, 3amacHas QopmMma.

XKenezoconepxamiue 6enku. Perymsmius oOMeHa xene3a. Ponb rerncuania 1 HUTOKUHOB.

11. HpI/I‘-II/IHBI, OMOXHMMHUYECKHUE NOoCJICACTBUA H KIMHHUYCCKUC TMIPOSABICHHUA n30¥

HEIO0CTaTOYHOCTH keie3a. I’ EMOXpPOMaTo3. H{CHCSOJIC(I)I/IHI/ITHLIC COCTOsSIHHA.

12. JpixarenbHas QyHKIMS KpoBU. CXeMbI peakiiii, MPOUCXOA[IINX B SpPUTPOLUTE B KaMILIIpax
JIETKUX U Kamwuisipax TkaHeil. CriocoOwl TpaHcnopTa yriekuciaoro raza. Ponp kap6oanruapassl. Ponb
SPUTPOLIUTA B U3MEHEHUU KOHIIEHTpalUuU OMKapOOHAT-MOHOB IIa3Mbl. MeXaHU3M CBS3BIBAaHUS TeMa

reMorJIo0OnHa ¢ KHCJIOPOAOM, pOJIb IpoHecCa B pCryjisiiuu KUCIIOTHO-OCHOBHOI'O COCTOSIHUA.

13. KucnoTHO-0CHOBHOE COCTOSHHE KpOBH. Ponp mocTossHCTBA KOHIOCHTpPpAalIUU HOHOB H+
JIEeSATEIbHOCTH KiIeTOK. McTouHnku noHoB H+ B kieTke. OcHOBHBIC TOKA3aTeIN KHUCIOTHO-OCHOBHOT'O

cocrosiaus (pH, pCO2).

14. XHUMHUECKHE MEXaHU3MBbI peryjsannun KuCJIO0THO-OCHOBHOI'O COCTOSHUA. Byq)epHLIe CHUCTCMBI

KpoBH — docdarHas, 6enkoBas, OukapOOHATHAs, TEMOTTIOONHOBASI.

15. OcuoBubie Buabl HapymeHuid KOC — pecrnupaTopHBI (JbIXaTEeNbHBIN) alMI03 U ajaKajos,
MeTaboIMUeCKU allu03 U ajKaio3, IPUYHUHBI, UX BbI3bIBaOIIKE. FI3MeHeHne OCHOBHBIX MOKa3aTesen

KHCJIOTHO-OCHOBHOI'O COCTOSAHMA ITPHU allUA03aX U aJIKaJI03ax.

16. Cucrema remocTasa, ee 3Ha4eHHE, KOMIIOHEHTHI. [11a3MeHHbIe OEKH CHCTEMBbI CBEPTHIBAHUS
kpoBu. OOmias xapakrepuctuka. OOpa3zoBanue TpoMOuHa. Dynkuuu TpomOuHa. IIpeBpaimienue

¢bubpuHOreHa B HepacTBOpUMbINA (prbpuH. Postk TpomOuHa 1 pakropa XIII.

17. Knerounas MOJCJIb CBCPTBIBAHHUA KPOBHU, OCHOBHEIC IIPOLECCCHI, IMPOUCXOIAIINEC Ha Kaﬁ(ﬂOﬁ

craguu. CTaauu: MHUIIHALKS, aMILTH(UKAIUs, pacpocTpaHeHue (oopa3oBanue GuodpuHa).

18. Butamun K-3aBucumpbie ¢akTopsl cBepThiBaHUSI. DU3HMOIOTHYECKOE 3HE
KapOokcunupoBaHus. Bapdapun, Mexanusm AeicTBUsI, OCHOBHBIC MoOouHbIe d(PdekTrl. Butamun K,
NUIIEBblE HUCTOYHUKHU, CYTOYHass NOTPEOHOCTb, Ouoxumuyeckue (QYHKIUU, MPUYUHBI

HEAOCTATOYHOCTH U €€ XapaKTCPHBIC IIPHU3HAKU.

19. AHTHKOATYJISIHTBI, XapaKTePUCTUKA, QYHKIIMOHUPOBAHHUE U POJIb: HHTHOUTOP IYTH TKaHEBOTO
dakrtopa (TFPI), antutpom6bun III, remapun, cucrema nporenHa C u S. Cucrema ¢pubpunHoau3za.
OCHOBHBIC YYaCTHHKH M WX XapaKTePUCTHKA (TUIa3MHUHOTEH, TKAHEBOW aKTHBATOP IUIA3MHHOTCHA,

ypokuHaza). OCHOBHO# (PM3HOJOTUUECKUI MEXaHU3M 3aITyCKa.



buoxumus nonoctu pra.

1. buoxumus coeauHuTenbHOW TKaHU. CTpoeHHMe, (YHKIMM M MeTabOJM3M KoJulareHa. OTallbl
GbopMHpPOBAaHHUS  KOJIJIAr€HOBBIX  BOJOKOH. I[uHra. [JIUKONpPOTEMHBI W  MPOTEOTJIMKAHBI

CO€IUHUTEIILHOM TKaHU U MHHCPAJIN30BAHHBIX TKaHel 3}/68..

2. buoxmmmusa TkaHei 3y6a. Oco0eHHOCTH XHUMHYECKOTO COCTaBa OMajlIru, ACHTHMHA M ILICMCHTA.

OcHOBHBIE 3Tallbl MUHEPAIN3AUH KOCTHOM U 3yOHOM TKaHEH.

3. buoxumus citonbl. CocTaB U PU3MKO-XMMUYECKHE CBOMCTBA CMEIIAHHON CITIOHBI.

4. IToBepxHOCTHBIE 00pa30BaHus Ha 3y0ax. buoxumuueckue OCHOBBI MaTOreHe3a Kapueca 3y0oB.
Enzymes

1. The functions of proteins in the human body. Physiologically active peptides. Levels of structural
organization of proteins. Primary, secondary, tertiary and quaternary protein structures. Connections
that stabilize them.

2. Complex proteins. Classification, structure, examples. The structure and functions of myoglobin.
3. The structure and functions of hemoglobin. The concept of hemoglobinopathies.

4. General characteristics of enzymes. The specificity of enzymes. Types of specificity, examples. The

structure of enzymes. Cofactors and coenzymes. Classification and nomenclature of enzymes.

5. The mechanism of enzyme action. The active site of enzymes. Stages of enzymatic catalysis.

Models of enzyme-substrate interaction: key-lock and Koshland model (induced-fit).

6. Fundamentals of kinetics of enzymatic reactions. Dependence of the rate of the enzymatic reaction
on the amount of substrate. The Michaelis-Menten equation. The dependence of the rate of the
enzymatic reaction on the amount of enzyme. The dependence of the rate of the enzymatic reaction on

the temperature and pH of the medium.

7. Inhibition of enzymatic activity. Competitive and non-competitive reversible inhibition. Irreversible

inhibition. Kinetic dependencies. Examples.

8. Allosteric enzymes. Features of the structure and functioning. Allosteric effectors. Regulation of
enzyme activity by protein-protein interactions. Regulatory proteins. Association and dissociation.

Examples. Regulation of enzyme activity by phosphorylation-dephosphorylation, by partial proteolysis.

9. Isoenzymes. Examples. Biological significance. The concept of enzymopathies. Examples. Enzyme

diagnostics and enzyme therapy. Examples of the use of enzymes as medicines.



Energy metabolism

1. Catabolism and anabolism. The general scheme of metabolism and energy in the human body.

Specific and common pathways of catabolism.

2. Oxidative decarboxylation of pyruvate. The structure of the pyruvate dehydrogenase complex. The

stages of oxidative decarboxylation of pyruvate. Regulation of the pyruvate dehydrogenase complex.
3. The tricarboxylic acid cycle. The general scheme, the role in energy metabolism.

4. The sequence of reactions of the tricarboxylic acid cycle. Dehydrogenation reactions. Substrate-

level phosphorylation in the tricarboxylic acid cycle.

5. Regulation of the tricarboxylic acid cycle. Anabolic functions of the tricarboxylic acid cycle.

Anaplerotic reactions.

6. The concept of macroergic substrates. Classification of macroergic substrates. Macroergicity of

ATP. ATP as the universal energy currency of the cell.

7. Pathways of ATP synthesis: substrate-level phosphorylation and oxidative phosphorylation.

Examples of substrate-level phosphorylation reactions.

8. Oxidative phosphorylation of ADP. The mechanism of coupling between oxidation and

phosphorylation. Mitchell's chemiosmotic theory.

9. Composition, structure and nomenclature of respiratory complexes and other components of the
electron transport chain, their localization and functions in the inner membrane of mitochondria. The

structure of ATP synthase. The mechanism of functioning.

10. Regulation of oxidative phosphorylation. Respiratory control. Mechanisms of dissociation of
oxidation and phosphorylation. The physiological significance of uncoupling. Uncoupling proteins

(UCP). Molecular biological aspects of mitochondrial function and dysfunction.
Metabolism of carbohydrates

1. The biological role of carbohydrates. The daily need for carbohydrates in adults and children.

Carbohydrates of food of animal and vegetable origin, their importance.

2. Structure and functions of representatives of carbohydrates: monosaccharides, disaccharides,

homopolysaccharides.

3. Digestion of carbohydrates. Characteristics and action of enzymes involved in the digestion in the

lumen of the gastrointestinal tract and in parietal digestion: a-amylase of the oral cavity, pancreatic



juice enzymes, enzyme complexes of the small intestine responsible for the hydrolysis of

disaccharides.

4. Impaired digestion and absorption of carbohydrates: malabsorption syndrome: biochemical causes,
metabolic disorders and consequences, mechanisms of development of the typical symptoms. Sucrose
and lactose intolerance: biochemical causes, consequences, mechanisms of development of

characteristic symptoms.

5. Transport of monosaccharides through cell membranes: facilitated diffusion and active transport.

Glucose transporters: types, structural features, functions. Insulin-dependent transporters.

6. Pathways of glucose metabolism in cells. Sources of glucose in cells. Phosphorylation of glucose,

the key role of glucose-6-phosphate.

7. Features of carbohydrate metabolism enzymes in the liver: the role of glucokinase and glucose-6-

phosphatase in maintaining a constant concentration of glucose in the blood.

8. Synthesis of glycogen from glucose-6-phosphate (glycogenogenesis). Biological significance,

reactions, enzymes. Tissue and cellular localization.

9. Breakdown of glycogen to glucose-6-phosphate. Biological significance, reactions, enzymes. Tissue

and cellular localization.

10. Features of glycogen metabolism in the liver and muscles in certain physiological conditions (food

intake, fasting, physical activity). The involvement of hormones in these processes.

11. Regulation of glycogen metabolism enzymes — glycogen synthase and glycogen phosphorylase:
hormonal - the effect of adrenaline and glucagon (adenylate cyclase mechanism, the role of cAMP and
protein kinase A); the role of insulin and the participation of phosphodiesterase in reducing cAMP
concentration in the cell; allosteric regulation of glycogen phosphorylase activity with the participation
of AMP; calcium—dependent activation of glycogen phosphorylase kinase.

12. Genetic disorders of glycogen synthesis and breakdown (hepatic, muscular and mixed glycogen

storage diseases).

13. Characteristics of the glycolysis: localization and conditions of the process, reactions, enzymes,
end products, participation of adenylic nucleotides and energy effect, irreversible glycolysis reactions,
glycolysis reactions associated with ATP consumption, substrate phosphorylation reactions, their

significance, glycolytic oxidoreduction, its significance.

14. Characteristics of the gluconeogenesis process: localization and conditions of reactions, substrates,

reactions and enzymes, gluconeogenesis reactions associated with the consumption of GTP and ATP,



irreversible reactions of gluconeogenesis, the importance of the gluconeogenesis process during

fasting and physical activity, energy consumption for the synthesis of one glucose molecule.

15. Reciprocal regulation of glycolysis and gluconeogenesis: hormonal — the role of insulin,
adrenaline, cortisol, glucagon; allosteric — the role of ATP, ADP, AMP, citrate, fatty acids, glucose-6-
phosphate, fructose-6-phosphate, fructose-1,6-diphosphate, acetyl-SCoA.

16. Anaerobic oxidation of glucose. The fate of glycolysis products in anaerobic conditions. The

energetic effect of glucose and glycogen oxidation in anaerobic conditions.

17. Fate of glycolysis products in aerobic conditions. Glycerol phosphate and malate-aspartate shuttle

systems. The energy yield of aerobic glucose oxidation.

18. The stages of aerobic oxidation and the total equation of aerobic glucose breakdown. The benefits

of aerobic oxidation.

19. Pyruvate: metabolism pathways, role, reactions of transformation to acetyl-SCoA and

oxaloacetate, energy balance of oxidation to CO2 and H2O.

20. Glucose-lactate cycle (Cori cycle), its importance during physical activity. Sources of lactic acid in

the human body.

21. Features of glucose metabolism in the liver, brain, skeletal muscles, adipose tissue, and red blood

cells.

22. Characteristics of the pentose phosphate pathway of glucose oxidation: the role of the pentose
phosphate pathway, the reactions of the oxidative stage, the concept of the non-oxidative stage,
enzymes, coenzymes, the connection of the process with glycolysis, the importance of the pentose

phosphate pathway in adipose cells, erythrocytes, and dividing cells.

23. Hereditary enzymopathy of glucose-6-phosphate dehydrogenase. Factors that provoke the

manifestation of enzyme deficiency. The consequences.

24. Hormonal regulation of carbohydrate metabolism. The effect of insulin, adrenaline, glucagon, and
cortisol on blood glucose levels and intracellular glucose metabolism. Insulin-dependent tissues.

Hormone-sensitive enzymes of carbohydrate metabolism, mechanisms of their regulation.
25. Physiological and pathological hyper- and hypoglycemia: causes.

26. General characteristics of type 1 and type 2 diabetes mellitus. Impaired carbohydrate metabolism

pathways. Biochemical mechanisms of complications of diabetes mellitus.



Metabolism of lipids.

1. Classification of lipids. Simple lipids. Triacylglycerols, structure, biological role and functions, fatty

acids included in their structures. The biological role of polyunsaturated fatty acids.

2. Digestion of lipids. Dietary sources of lipids, daily needs of children and adults in liquid and solid
fats. Stages of lipid digestion in the gastrointestinal tract.

3. The composition of bile and its role in the human organism. Types of bile acids, their functions,
structure. Causes and consequences of disorders of formation and secretion of bile. Enzymes involved
in the digestion of triacylglycerols, phospholipids, and cholesterol esters in the small intestine. The
place of formation and the mechanism of activation of these enzymes. The role of phospholipases A2
and C.

4. Causes of impaired digestion and absorption of dietary lipids. Causes of hypovitaminosis and
steatorrhea in lipid digestion disorders.

5. Lipid resynthesis in enterocytes, its role. Transport of resynthesized triacylglycerols in the body.

6. Characteristics of the synthesis of fatty acids from glucose: localization and conditions of the
process, the scheme of formation of acetyl CoA from glucose, the role of citrate in the transfer of the
acetyl group to the cytosol, its further transformations, the reaction of synthesis of malonyl-CoA, the
role of vitamin H, its characteristics. The structure of the multi-enzyme synthase complex, the
chemistry of reactions occurring in the complex, the final product of synthesis, and the regulation of

the process.
7. Reactions of glycerol-3-phosphate synthesis from glucose. Localization and the role of the process.

8. Reactions of synthesis of triacylglycerols (lipogenesis). Fatty acid composition of triacylglycerols.
The relationship of triacylglycerol synthesis with carbohydrate metabolism. The similarity and

difference of triacylglycerol biosynthesis in adipose tissue and in the liver.

9. Lipolysis: localization and conditions of the process, reactions and enzymes, end products,
hormonal regulation of the process, transport and usage of free fatty acids formed during lipolysis.

Glycerol utilization.

10. Reactions of oxidation of fatty acids to carbon dioxide and water: the role of carnitine in the
oxidation of fatty acids, localization and conditions of the B-oxidation process, reactions and enzymes,
the participation of vitamins and coenzymes, end products, the relationship with the tricarboxylic acid
cycle and the respiratory chain, the energy yield of the process, calculation of the energy value of

palmitic acid oxidation.



11. Features of triacylglycerol metabolism in certain physiological conditions (food intake, fasting,
physical activity).

12. Reactions of synthesis of ketone bodies. Conditions, localization, and the role of the process.
Reactions of utilization of ketone bodies in tissues.

13. Causes of ketoacidosis during fasting and diabetes mellitus. The role of oxaloacetate deficiency in
the activation of ketogenesis.

14. Fatty acid composition of phospholipids. Two ways of phospholipid biosynthesis. The role of
vitamins B6, B9 and B12, serine and methionine. Lipotropic substances, reactions in which they are

involved. Causes of impaired phospholipid synthesis. Causes and consequences of fatty hepatosis.

15. Chemical structure and biological role of cholesterol. Dietary sources of cholesterol. Pathways and

products of cholesterol metabolism. Elimination of cholesterol from the body.

16. Synthesis of cholesterol. Localization, sources of carbon and hydrogen, stages of synthesis.
Reactions of mevalonic acid synthesis. The scheme of further stages of cholesterol synthesis. The
relationship of cholesterol synthesis with carbohydrate metabolism. Regulation of cholesterol

synthesis.
17. Blood lipoproteins: classification, structure, stages of formation. Proteins: classification, functions.

18. Transport of food triacylglycerols in the body. Characteristics of chylomicrons: lipid composition,
ratio of lipid fractions, role and functions. The main apoproteins, their function. The scheme of the
chylomicron structure. The conditions under which these lipoproteins are formed. Utilization of

chylomicrons in tissues. The role of lipoprotein lipase.

19. Very low density lipoproteins (VLDL): structure and role. Sources of TAG in the liver. The
scheme of the VLDL structure. The main proteins, their function. Utilization of VLDL in tissues. The

role of lipoprotein lipase.

20. Low density lipoproteins (LDL): structure and role. Localization and role of the apo B100
receptor. The significance of LDL receptor-mediated endocytosis and the pathways of metabolism of

their components after endocytosis.
21. High-density lipoproteins (HDL): structure and role. HDL metabolism.

22. Hyperlipoproteinemia: types, causes and clinical consequences. The characteristic of impaired
cholesterol transport in the tissue is type Ila hyperlipoproteinemia (familial hypercholesterolemia), its

cause and clinical consequences.



23. Characteristics of atherosclerosis (by stages). The role of modified LDL in the initiation of
atherosclerosis, the causes of their occurrence. The involvement of neutrophils and monocytes in the

pathogenesis of atherosclerosis.

Metabolism of proteins and nucleotides

1. The concept of "nitrogen balance" and the causes of its change (equilibrium, positive and negative
nitrogen balance). Features of nitrogen balance in children. Dietary sources of protein. The daily
protein requirement. The biological value of proteins. Manifestations of protein deficiency,

kwashiorkor.

2. Digestion of proteins in the stomach and intestines. The mechanism of synthesis and the biological
role of hydrochloric acid in gastric juice. The concepts of hyperchlorhydria, hypochlorhydria,
achlorhydria, achilia. Enzymes of gastric juice, pancreatic juice and intestinal juice involved in the

digestion of proteins.

3. Deamination of amino acids. Oxidative deamination of glutamate and its role in amino acid

deamination. Direct and indirect oxidative deamination.

4. Transamination reactions. The role of vitamin B6. The significance of transamination reactions.

Alanine aminotransferase (ALT) and aspartate aminotransferase (AST) and their role in diagnosis.

5. Synthesis of biogenic amines (for example, y-aminobutyric acid, histamine, serotonin, dopamine).
The role of these biogenic amines. Neutralization of biogenic amines: deamination with the

participation of monoamine oxidase (MAQ) and methylation reactions.

6. The main ways of ammonia formation in tissues. The toxicity of ammonia. Transport forms of
ammonia in the blood (glutamine, alanine). Reactions of their formation. Glucose-alanine cycle. The

role of the liver and kidneys in binding and excretion of ammonia.

7. Urea cycle, localization, enzymes, significance. The relationship with the tricarboxylic acid cycle.
The diagnostic significance of determining the concentration of urea.

8. Hyperammonemia, its causes and consequences. The physiological range of ammonia concentration

in the blood. Causes of ammonia toxicity.

9. Scheme of metabolism of glycine and serine. The relationship between the metabolism of glycine,
serine, methionine and cysteine, vitamins B6, B9 and B12: the reaction of interconversion of serine
and glycine, reactions of formation of methylene THFA and methyl THFA, reactions of synthesis of S-

adenosylmethionine from homocysteine, the role of vitamin B12, the participation of S-



adenosylmethionine in transmethylation processes in the synthesis of biologically important
substances; reactions of production of homocysteine and the way of its transformation into cysteine,

the role of vitamin B6.

10. Metabolism of phenylalanine and tyrosine. Anabolic and catabolic pathways of tyrosine
transformations. The reaction of conversion of phenylalanine to tyrosine. Characteristics of the
diseases phenylketonuria: defective enzymes, biochemical basis of pathogenesis, characteristic clinical

manifestations, fundamentals of treatment.

11. Reactions of conversion of tyrosine into dioxyphenylalanine, dopamine, norepinephrine and
adrenaline. Tyrosine metabolism disorders — albinism and parkinsonism. Molecular causes,

biochemical bases of pathogenesis, characteristic features of diseases, fundamentals of treatment.

12. The structure of creatine and creatine phosphate, reactions of their synthesis, localization of the

process. The biological role of creatine phosphate.

13. Purine and pyrimidine nucleotides: structure, role in the body. Sources of nitrogen and carbon

atoms in the purine ring.

14. Purine nucleotide catabolism: AMP and GMF degradation reactions; reactions of hypoxanthine
and guanine reutilization, reaction of uric acid formation from hypoxanthine and xanthine, role of
xanthine oxidase. Primary and secondary hyperuricemia, their causes and consequences: urolithiasis,
causes, biochemical basis of pathogenesis, fundamentals of treatment; gout, causes, clinical
manifestations, biochemical basis of pathogenesis, fundamentals of treatment. The mechanism of
action of allopurinol in the treatment of gout. Lesh-Nihan syndrome, causes, treatment basics,

prognosis.

Hormones

1. Common biological signs of hormones. Hierarchy of regulatory systems. Classification of hormones
by chemical structure. Characterization of membrane mechanisms of hormonal signal transmission to
target cells. The concept of a receptor, an adapter protein, an effector protein, and a secondary

messenger.

2. Adenylate cyclase mechanism of hormonal action: hormones, a secondary mediator, enzymes and
processes regulated by this mechanism. Reactions of formation and hydrolysis of cAMP. Features of
activation of protein kinase A. The role of the activating and inhibitory G subunit of the G protein. The
transcription factor CREB. Calcium-phospholipid mechanism of action: hormones, secondary
mediators, enzymes, and processes regulated by this mechanism. The reaction of formation of inositol
triphosphate (IF3) and diacylglycerol (DAG). Sources of calcium ions.



3. Tyrosine kinase mechanism: the enzymatic cascade associated with the activation of Ras protein, its
scheme, sequence of events, main participants, importance for cell metabolism. The cytosolic
mechanism of transmission of hormonal signals to target cells, its stages. Hormones whose action is

performed through this mechanism. Features of intracellular receptors.

4. Hypothalamic-pituitary-adrenocortical system, biological significance, components, regulation.
Glucocorticoids: regulation of synthesis and secretion, main stages of synthesis, mechanism of action
and target organs, effect on metabolism — regulated processes. Hypo- and hyperfunction of
hypothalamic-pituitary-adrenocortical system: metabolic disorders, the relationship of hormone

function with characteristic clinical manifestations. The basics of treatment.

5. Hypothalamic-pituitary-thyroid system, biological significance, components, regulation. Thyroid-
stimulating hormone: regulation of synthesis and secretion, chemical nature, mechanism of action and

target organs, biological effects.

6. Thyroid hormones: chemical structure, regulation of synthesis and secretion, main stages of
synthesis, mechanism of action and target organs, influence on metabolism — regulated processes.
Calorigenic effect. Hypo- and hyperfunction of thyroid gland: metabolic disorders, the relationship of

hormone function with characteristic clinical manifestations. The basics of treatment.

7. Hormonal regulation of the absorptive and postabsorptive periods. Glucagon: biological
significance, regulation of synthesis and secretion, mechanism of action, target organs, effect on

metabolism — regulated enzymes and processes.

8. Epinephrine: biological significance, chemical structure, regulation of synthesis and secretion,
reactions of the synthesis, adrenergic receptors, their distribution, mechanism of action depending on
the receptor, target organs, effect on metabolism depending on the receptor - regulated enzymes and
processes, hypo— and hyperfunction: metabolic disorders, hormone function relationship with

characteristic clinical manifestations. The basics of treatment.

9. Insulin: biological significance, main stages of synthesis, regulation of secretion, mechanism of
action of insulin, molecular effects of insulin - metabolic and mitogenic pathway. The effect of insulin

on the metabolism of carbohydrates, lipids and proteins.

10. Type 1 and type 2 diabetes mellitus. Causes of absolute and relative insulin deficiency. Similarities
and differences of metabolic disorders in types 1 and 2 of diabetes. The relationship of hormone
function with characteristic clinical manifestations. Causes of insulin resistance. Biochemical

mechanisms of complications of diabetes mellitus.

11. Biochemical diagnosis of diabetes mellitus: glucose tolerance test, concentration of glycated
hemoglobin (HbA1c) and C-peptide.



12. Sex hormones. Classification. Metabolic effects.

13. Metabolism of calcium and phosphates. Regulation and role for dental tissue and saliva.
Regulation of phosphorus and calcium metabolism. Parathyroid hormone, calcitonin, calcitriol.

Localization of synthesis, regulation of synthesis and secretion, and mechanism of effects.

Biochemistry of liver and blood

1. The role of the liver in the metabolism of proteins and other nitrogenous substances. Diagnosis of
this function, normal parameters, clinical and diagnostic value. Protein fractions of blood: albumins,

al- and a2-globulins, B-globulins, y-globulins. Acute phase proteins, examples.

2. The role of the liver in the metabolism of carbohydrates: blood glucose homeostasis, its hormonal
and metabolic regulation. Diagnosis of carbohydrate metabolism, normal parameters, clinical and

diagnostic significance.

3. The role of the liver in the metabolism of lipids: the main stages of synthesis of triacylglycerols,
cholesterol, phospholipids, their hormonal and metabolic regulation, lipoproteins formed in the liver,
their structure and role, fatty liver disease. Diagnosis of lipid metabolism (cholesterol, TAG, HDL-C,

LDL-C, atherogenic index), normal parameters, clinical and diagnostic significance.

4. The role of the liver in digestion. The composition of bile and its role. The structure and types of
bile acids and reactions of their synthesis. The causes of impaired synthesis and secretion of bile and

their consequences.

5. Biotransformation of xenobiotics in the body. The role of the liver in the general scheme of
transformation of foreign compounds, its interaction with other organs. The scheme of the microsomal
oxidation process. NADPH-dependent and NADH-dependent electron transport. NADH and NADPH
sources, components of electron-transport chain. The role of cytochrome P450. Substrates of

microsomal oxidation. Inducers and inhibitors of microsomal oxidation.

6. The conjugation process. The structure of UDP-glucuronic acid and phosphoadenosine

phosphosulphate. Reactions of formation of direct bilirubin and animal indican.

7. The structure and synthesis of heme. Chemistry of porphobilinogen formation, scheme of
protoporphyrin IX synthesis and its transformation into heme. The role of ferrochelatase (heme
synthase). The regulation of the process: the role of heme, iron ions, and hypoxia. Disorders of heme

and hemoglobin synthesis: porphyria and thalassemia.



8. Hemoglobin breakdown and bilirubin formation in the reticuloendothelial system. Transport of
bilirubin to the liver. Stages of bilirubin metabolism in the liver. The role of the UDP-glucuronyl

transferase enzyme. Stages of bilirubin metabolism in the intestine.

9. Jaundice, types, causes, laboratory criteria. Physiological jaundice of newborns. Pathological

jaundice of newborns.

10. Iron metabolism: daily requirements, dietary sources of iron, mechanism of absorption, transport in
the blood, mechanism of passage through cell membranes, form of storage. Iron-containing proteins.

Regulation of iron metabolism. The role of hepcidin and cytokines.

11. Causes, biochemical consequences, and clinical manifestations of iron excess and deficiency.

Hemochromatosis. Iron deficiency conditions.

12. Respiratory function of blood. Schemes of reactions occurring in the erythrocyte in the capillaries
of the lungs and capillaries of tissues. Mechanisms of carbon dioxide transport. The role of carbonic
anhydrase. The role of the erythrocyte in changing the concentration of bicarbonate ions in plasma.
The mechanism of hemoglobin binding to oxygen, the role of the process in the regulation of the acid-

base balance.

13. Acid-base balance of blood. The role of the constant concentration of H+ ions in cell function.

Sources of H+ ions in cells. The main indicators of the acid-base balance (pH, pCO2).

14. Chemical mechanisms of regulation of acid-base state. Blood buffer systems are phosphate,

protein, bicarbonate, and hemoglobin.

15. The main types of acid-base balance disorders: respiratory acidosis and alkalosis, metabolic
acidosis and alkalosis, and their causes. Changes in the basic parameters of the acid-base balance in

acidosis and alkalosis.

16. The hemostasis system, its significance, components. Plasma proteins of the blood coagulation
system. General characteristics. Thrombin formation. Thrombin functions. Conversion of fibrinogen

into insoluble fibrin. The role of thrombin and factor XIII.

17. The cell-based model of hemostasis, the main processes occurring at each stage. Stages: initiation,

amplification, propagation (fibrin formation).

18. Vitamin K-dependent coagulation factors. The physiological significance of y-carboxylation.
Warfarin, mechanism of action, main side effects. Vitamin K: dietary sources, daily requirements,

biochemical functions, causes of deficiency and its characteristic features.



19. Natural anticoagulants, characteristics, function and role: tissue factor pathway inhibitor (TFPI),
antithrombin III, heparin, protein C and S. Fibrinolysis system. The main participants and their
characteristics (plasminogen, tissue plasminogen activator, urokinase). The main physiological trigger

mechanism.

Biochemistry of the oral cavity.

1. Biochemistry of connective tissue. The structure, functions and metabolism of collagen. Stages of
formation of collagen fibers. Scurvy. Glycoproteins and proteoglycans of connective tissue and

mineralized tooth tissues.

2. Biochemistry of tooth tissues. Features of the chemical composition of enamel, dentin and cement.

The main stages of mineralization of bone and dental tissues.
3. Biochemistry of saliva. The composition and physico-chemical properties of mixed saliva.

4. Surface formations on teeth. Biochemical bases of dental caries pathogenesis.

JK3aMeHALMOHHBIN OMJIeT 1JIsl MPOBeAeHUs IK3aMeHA

denepanbHOE rOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUPEKICHHE
BEICIIIET0 00pa3oBaHus «Poccuiickuii HAIIMOHATBHBIN HCCIIEA0BATEIHCKUN METUITMHCKUAN
YHUBEPCUTET
nMenn H.M. IIuporosa» Munucrepcrsa 3apaBooxpanenus Pocculickon @enepanuun
OI'AOY BO PHUMY um. H.U. Iluporosa Munsapasa Poccuu (ITuporosckuii Y HuBepcurer)

IK3aMeHALMOHHELIN OnJieT Neo

JUIs1 IpOBeNIeHHs dk3aMeHa no nuctuiuinie b.1.0.04 buoxumust
o nporpamme Crenuanurera
M0 HaMpaBJICHUIO OoAroToBKY (crneruanbHocTh) 31.05.03 CTtomaTomorus

HarpaBJIeHHOCTH (mpoduis) CTOMATOIOTHS

1. Mexanusm nerictBrsi GepMEHTOB. AKTUBHBIN IIEHTP pepMeHTa. DTaIb
(hepMeHTaTUBHOTO KaTaym3a. MoJIen B3auMOIeHCTBHSI (pepMEHTa C CyOCTPaTOM: «KITFOU-

3amok» 1 Konutanga (MHIyIIHPOBAHHOTO COOTBETCTBHS).




2. Peakuuu tpancamuaupoBanus. Posb BuramMnna B6. 3naueHne peakuuii
TpaHcaMHUHMpOBaHUs. Peakuinu, katanusupyemsle acmapraraMuHoTpancdepasoit (ACT) u

aslaHMHaMuHoTpaHchepasoit (AJIT).

3. bruoxumus coeMHUTEIbHON TKaHHU. CTpOGHI/Ie, (IJYHKL[I/II/I 1 MeTa0O0JIM3M KOJIJIarcHa.
OTalbl (I)OPMI/IpOBaHI/ISI KOJIITar€HOBBIX BOJIOKOH. HI/IHTa. FJII/IKOHPOTGI/IHLI " OPOTCOTJIMKAHBI

COE€IUHUTEIILHOM TKaHU U MHHCPAIN30BAHHBIX TKaHeM 3y6a.
CI/ITyaHI/IOHHa}I 3aJga4dya

VY manueHTKH ¢ CUCTEMHOM KpacHON BOJTYaHKOM oOHapykeHa anemus. Kak perynupyercs
BcachiBaHMe xene3a? Kakosa ponb rencuauna? [louemy pa3BuBaeTcs aHeMUsl XPOHUYECKUX

3a00s1eBaHuil?

1. The mechanism of enzyme action. The active site of enzymes. Stages of enzymatic

catalysis. Models of enzyme-substrate interaction: key-lock and Koshland model (induced-fit).

2. Transamination reactions. The role of vitamin B6. The significance of transamination
reactions. Reactions catalyzed by aspartate aminotransferase (AST) and alanine

aminotransferase (ALT).

3. Biochemistry of connective tissue. The structure, functions and metabolism of collagen.
Stages of formation of collagen fibers. Scurvy. Glycoproteins and proteoglycans of connective

tissue and mineralized tooth tissues.
Case study

A patient with systemic lupus erythematosus has anemia. How is iron absorption regulated?

What is the role of hepcidin? Why does anemia of chronic diseases develop?

3aenyromuii [llectonanos Anekcanap BsiuecnaBoBuu

Kadenpa Ouoxumuu u monexynspHoi ononorun UOMX




7. MeToauveckne yKazaHus 00y4al0UIUMCS 110 OCBOCHHIO JUCIHUNIMHBI
JIJ1sl IOATOTOBKH K 3aHATUSM JIEKIIMOHHOT0 THIIA 00Y4AKOIIHIICH T0IKEH

BHHUMAaTEJIbHO MPOYUTATh MaTepual MpeablAyIIeH JeKIUY;
O03HAKOMUTBHCS C YUYEOHBIM MaTepHAIIOM MO YYCOHHKY, YICOHBIM MOCOOHSIM, a TaKKe AJIECKTPOHHBIM
00pa3oBaTeNbHBIM PecypcaM ¢ TEMOM MPOYUTAHHOM JICKIIHH;
BHECTH JIOMOJTHEHUSI K MOJTYYEHHBIM paHee 3HaHUSM 0 TeMe JIEKIIMH Ha TOJISX JEKIMOHHON TeTpaau;
3anucaTh BO3MOXKHBIE BOIIPOCHI, KOTOPBIE CIEAYET 3aaTh MPENoIaBaTeso 0 MaTepuany U3ydyeHHOU
JCKIUH.

JIJ1s1 OATOTOBKH K 3aHATHUSIM JIa00PATOPHO-NPAKTHYECKOT0 THIIA 00YYAKOUIUIICH T0/KEH

BHUMATEJIBHO H3YyYHUTh TEOPETUYECKUN MaTepuasl MO0 KOHCHEKTY JIKIUMH, Y4eOHHKaM, Y4eOHBIM
MOCOOHSM, a TAaK)Ke AJICKTPOHHBIM 00pa30BaTEIIbHBIM PECYPCaM.

JIJ1sl IOATOTOBKH K KOJJIOKBUYMY 00y4aromuiicst 10/KeH

M3YYHUTh Y4eOHBI MaTepHall Mo TeMe KOJUIOKBUYMAa M OTJIEIbHBIM 3HAUUMbIM y4eOHBIM BOIpPOCAM,

10 KOTOPBIM OyZIET OCYIIECTBISATHCS OMPOC.
IIpu moAroToBKe K 3a4eTy HEOOXOAUMO

- 03HAKOMUTBHCSA CO CIHCKOM BOIIPOCOB, BHIHOCHMBIX Ha MPOMEKYTOUHYIO aTTecTaluio B ¢opme
3a4yeTa;
- MPOAHATIU3UPOBATH MaTEPHUa U HAMETUTH MOCJIEI0BATEIbHOCTh €0 MOBTOPEHHUS;
- ONpEeNIeUTh HanboJsee MPOCThIe U CIOXKHBIE TEMbI JUCIUILITUHBL;
- TIOBTOPUTH MaTepuan Mo HauOoyiee 3HAUMMBIM/CIIOKHBIM T€MaM JIHUCHMIUIMHBI MO KOHCIEKTaM
JeKIui 1 yueOHOM TuTepaType, a Tak:Ke 3JIeKTPOHHBIM 00pa30BaTeIbHBIM pecypcaM;
- MOBTOPUTH PEAKLUU, CXEMbI, TaOIHIBI U APYrol MaTepHuas, U3y4eHHBIH B IMPOIECCE OCBOCHUS
JUCIUTUIAHBI.

IIpu noAroToBKe K 3K3aMeHy HEOOX0IUMO

- 03HaKOMHUTBCS CO CIIUCKOM BOIPOCOB M CUTYAIlMOHHBIX 3a/1ay, BHIHOCUMBIX Ha MPOMEKYTOUHYIO
aTTecTaluio B (hopme FK3aMeHa;
- MPOAHATIU3UPOBATH MaTEPHUaI U HAMETUTH MOCJIEeI0BATEIbHOCTh €0 MOBTOPEHMUS;
- ONpEeNIeUTh HanboJsee MPOCThIe U CIOXKHBIE TEMbI JUCIUILIIUHBL;
- TIOBTOPUTH MaTepuan Mo Hauboyiee 3HAUMMBIM/CIIOKHBIM T€MaM IHUCHMIUIMHBI MO KOHCIEKTaM
JeKIui 1 yueOHOM TuTepaType, a TakyKe 3JIEeKTPOHHBIM 00pa30BaTeIbHBIM pecypcaM;
- MOBTOPUTH YIMPAXXKHEHUs, MPAKTUUECKHe (CUTYallMOHHBIE) 3aJlayd, CXEeMbl, TaOJIUIBl U APYrou
MaTepual, U3y4eHHbIH B MPOIIECCEe OCBOCHUS JUCIUILTUHBIL.

CamocrositenbHas padora cryaeHToB (CPC) Briaovaer B cedst

3aKperieHne U YIriIyOJIeHHe MOJIyYeHHBIX 3HAHUM, YMEHUH U HaBBIKOB, IOUCK U MPUOOpETEeHUe
HOBBIX 3HAHMM, BBIOJIHEHHE Y4EOHBIX 3aJaHH, MOArOTOBKY K MPEACTOSAIIUM 3aHSITHSIM, TEKyIIEMY
KOHTPOJIIO yCIEBAa€MOCTH M MIPOMEKYTOUYHOW arTecTalui. BblloMHEHHE JOMAaIIHUX 3aJaHui
ocymecTBisieTcss B GopMe paboThl ¢ y4ueOHOH, yd4eOHO-METOAWYECKOW M HAy4YHOW JIUTEPaTypoi,
3JIEKTPOHHBIMH 00pa30BaTEeNbHBIMU pPECypcaMi, KOHCIEKTaMU OO0yd4alollerocs: 4YTeHHe, MU3ydeHHeE,

aHajau3, coOop u 00001eHne HHPOPMAITUH.






8. YuedOHO-MeTOAMUYECKOE,

JMUCIUIINHDI

8.1. Ilepeuyens JiuTepaTyphbl N0 AUCHUILINHE:

HH(poOpMALMOHHOEe W MAaTepHAJbHO-TEXHHYECKoe oldecneyeHue

OOMeH 0€eNKOB U
HYKJICOTHI0B broxumus

nosiocty pra OOMeH

Ne | HaummeHoBaHue, aBTOP, Hcnoab3dyercs npu Kosun4yecTBo |JJIeKTPOHHBII aapec
n roJ ¥ MecTo U3IaHus HU3y4YeHUH pa3/iesioB IK3eMILISPOB pecypcosB
/m B
OndMoTeke
1 2 3 4 5
1 |buonoruveckas Xumus ¢ buoxumus neuenu u KpoBu 0 https://www.
YIpaXHCHUSIMU U benku u pepmentsr OOMeH studentlibrary.ru/book
3a/layaMu: y4eOHUK, yri1eBo/10B ['opMOHBI /ISBN9785970472088.
Cesepun C. E., 2023 DHepreTUIeCcKuii 0OMeH html

Konbman 4., Pém K.-T'.,

benxu u pepmentsr O6MeH

JIUITHA]IOB
2 |buoxumus: yueOHUK, bruoxumust ne4eHu u KpoBH 0 https://www.
JassinoB B. B., BaBunosa |benku u ¢pepmentsr OOMmeH studentlibrary.ru/book
T. II., OctpoBckas 1. T, yrieBo10B ['opMOHBI /ISBN9785970469538.
2022 DHepreTnyeckuii 0OMeH html
OOmeH 0enkoB U
HYKJIEOTHI0B bruoxumust
nosioctu pra OOMeH
JIMIIH]IOB
3 |buoxumus MOJIOCTH PTa, buoxumus monoctu pra 0 https://e.lanbook.com
Janmnosa JI. A., Yaiika H. /book/104005
A., 2016
4 |buoxumus TKaHeH U buoxumus neuenu u KpoBu 0 https://www.
KHUJIKOCTEH MOJIOCTH pTa! benku u pepments OOMeH studentlibrary.ru/book
yueOHoe rmocobdue, yrieBo10B ['opMOHBI /ISBN9785970472682.
Basuiiosa T. I1., 2023 DHepreTUIecKuii 0OMeH html
O6meH 6enkoB u
HYKJI€OTH10B brnoxnmus
nosiocty pra OOMeH
JIUTTHA]IOB
5 |Harmsonass OHOXUMHUS, buoxumust neyeHu u KpoBU 0 https://rsmu.

informsystema.ru




2023 yraeBoaoB ['opMOHEI /uploader/fileUpload?
DHepreTuvecKii 0OMeH name=125bn.
OOmeH OenkoB u pdf&show=dcatalogues
HYKJICOTUA0B bruoxumus /1/5366/125bn.
nojioctd pra O6MeH pdf&view=true
JIUITHA]IOB
6 |buoxumus OO6meH OeNKoB 1 0 https://rsmu.
COCJIMHUTEIIEHOM TKaHU: HYKJICOTUI0B bruoxumus informsystema.ru
ydyeOHoe nocobue, [1laroBa |mosoctu pra /uploader/fileUpload?
0. 11., 2020 name=190705.
pdf&show=dcatalogues
/1/4533/190705.
pdf&view=true
7 |buoxumust xupoBoi Tkauu: |["opmoHbl OOMEH JHUITUI0B 0 https://rsmu.
[yaeOHOe mocobue 1is informsystema.ru
MEIUIIMHCKUX BY30B], /uploader/fileUpload?
Tumun O. A., 2022 name=191741.
pdf&show=dcatalogues
/1/5241/191741.
pdf&view=true
8 |buoxumus MbIIeYHON OOMeH yrineBoJ10B 0 https://rsmu.
TKaHU: yueOHoe nocodue, |DHepreTuyeckuii oOMeH informsystema.ru
TepentseB A. A., 2019 /uploader/fileUpload?
name=189712.
pdf&show=dcatalogues
/1/3965/189712.
pdf&view=true
9 [Principles of medical buoxumus neuenu u KpoBu 70
biochemistry: Tutorial on  |benku u pepmerTsr OOMeH
biochemistry for foreign yri1eBo10B ['opMOHBI
students of medical DHepreTUIeCcKuii 0OMeH
department of higher OO6meH OeNKoB 1
education institutions, HYKJIeOTH10B brnoxummst
Davydov V. V., nosiocty pra OOMeH
Grabovetskaya E. R., 2016 |[nmunumos
10 |Principles of Medical buoxumust neyeHu U KpoBU 10

Biochemistry, Meisenberg
G., Simmons W. H., 2017

benxu u pepmentsr OOMeH

yriIeBo0B I OpMOHBI




DHepreTuvecKuii 0OMeH
OOmeH OenkoB u
HYKJIEOTHI0B bruoxumust
nojioctd pra O6MeH

JIUIHUOB

11 [Medical Biochemistry: [a  |buoxumus rneuyeHu u KpoBu 49
textbook], Davydov V. V., |benku u ¢pepmerts OOMeH
2018 yrieBo0B ['OpMOHBI
DHepreTUYeCKuii 0OMeH
O6meH 6enkoB u
HYKJI€0TH10B bruoxumus

nosioctu pra OOMeH

1201091 (0):
12 [Netter’s Essential buoxumust neueHu u KpoBu 10
Biochemistry, Ronner P., benku u pepmentsr OOMeH
2018 yIieBo10B ['opMOHBI

DHepreTU4YecKuii 0OMeH
OOMeH OelkoB 1
HYKJIEOTHI0B broxumust
nosiocty pra OOMeH

JIUIAIOB

8.2. Ilepeuennb pecypcoB MH(POPMALMOHHO-TEJEKOMMYHUKAUMOHHOMN ceTu «UHTEpHET», B TOM

yucjie npodecCHoHAIbHBIX 023 TaHHBIX, HEOOXOAUMBIX /IJIS OCBOCHHSI JUCIHUIIIMHBI (MOIYJIS)

1. http://www.biblioclub.ru  (3mexTpoHHas OubnHOTEeYHass cucTeMa «YHHUBEPCUTETCKAs
6ubnuoreka onnaitny PHUMY um. ITuporosa)

2. Koncynbrant cryaenta http://www.studentlibrary.ru

8.3. IlepeyeHbr HH(POPMALNMOHHBLIX TEXHOJOIHH, HCHOJb3yeMbIX TMPH OCYLIECTBJEHUH
00pa3oBaTe/IbHOTO TNpoLecca Mo AUCHUIUINHE (MOAYJII0), BK/IKYAs NepeyeHb MPOrpaMMHOIO

o0ecnevyeHus U l/lH(l)OpMalII/IOHHI)IX CIIPaBOYHBIX CUCTEM (l'[pl/l HaJIH‘II/IH)

1. ABTOoMaTu3upoBaHHbI uHHMOpManMOHHBIM KoMmIuiekc «lludpoBas angMuHUCTpATHBHO-
oOpa3oBatenbHas cpena PHUMY um. H.M. ITuporosax»
2. Cucrema ymnpasieHUs 00yuyeHHEM

3. ABTOMaTH3MpOBaHHasi 00pa30BaTeNbHAS CPEla YHUBEPCUTETA



8.4. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIHILIMHBI (MOLYJIs1)

Kaxnpiii oOyuaromuiicss B TedeHHE Bcero mnepuoja oOydeHHs oOecrieueH WHIANBUIYaIbHBIM
HEOTPaHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOHN MH(OpMallMOHHO-00pa30BaTeNbHOM cpelle YHUBEpCUTETa
U3 JI000W TOYKH, B KOTOpPOl MMeeTcs AOCTyHn K MH(QOPMAMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTu
«utepuer» (nanee - cetb «MlHTEpHETY), KaK Ha TEPPUTOPUH Y HUBEPCUTETA, TaK U BHE €€.

DnekTpoHHas HHOOPMAITMOHHO-00pa30BaTeIbHAS Cpella YHUBEPCUTETA O0SCIICUYNBACT:

- JOoCTyn K yuyeOHOMY IUIaHy, paboueil mporpamMme AUCHUIUIMHBI, 3JIEKTPOHHBIM Y4eOHBIM

U3IaHUSIM U DJIEKTPOHHBIM 00pa30BaTEIbHBIM pecypcaM, yKa3aHHbIM B paboueil mporpamme

JUCHHITIIINHBI,

- (hOopMHUPOBAHKE AIEKTPOHHOTO MOPTHOIHO 00YUAIOIIETOCs, B TOM YHCIIE COXPAHEHHE €T0 padoT H

OIICHOK 32 3TH PabOTHI.

YHHUBEPCUTET pacrojaraeT CAeAyIIUMMA BUIaMHU MTOMENIEHUH U 000py0BaHUS ISl MaTePHAIIbHO-

TEXHUYECKOTO olecredeHus: oOpa3oBaTeIbHON ACATEILHOCTH ISl pealu3anuud 00pa3oBaTeIbHOU

MPOTpPaMMBbl TUCIUIUTAHBI (MOJTYJIS):

Ne | HaumeHoBaHue 000py10BaHHBIX y4eOHBIX ITepevenn cnennaan3npoBaHHOM

I | ayIuTOpHUi Me0e, TeXHUYeCKHX CPe/ICTB

/m o0y4eHHUs

1 | Aynutopun uist mpoBeneHus 3aHaTui iekiuonHoro | Cronel, HoyTOyk, DxpaH uist IpoeKTopa
THIIA, 3aHATUN CEMUHAPCKOIO TUIIA, TPYIIIOBBIX U , Ctynbs, [IpoekTop MyabTUMEIUNHHBIMH,
VHJVBHlyaJIbHBIX KOHCYJIBTALUMI, TEKYILErO Jocka mapkepHas, [locka menoBas
KOHTPOJISI U IPOMEXYTOUHOM aTTecTalui,
000pyI0BaHHAs! MYJIbTUMEIUHHBIMU U UHBIMHU
cpeacTBaMH 00y4eHUs

2 | YueOHbIC ayTUTOPUH JIJIsI TPOBEACHUS Cronsl, HoytOyk, Ctymnbs
IIPOMEKYTOUYHON aTTeCTalluu

3 | [TomerieHus ajst caMOCTOSITENbHOM pabOThI yuebHass MeOenb (CTOMbI, CTYJIbs),
o0yyaroImuxcs, OCHaIllEHHbIE KOMITBIOTEPHOM KOMIIBIOTEPHAsI TEXHUKA C
TEXHUKOW C BO3MOKHOCTBIO MIOJKIOYEHHS K CETU BO3MO>KHOCTBIO IIOJIKJIFOUEHUS K CETH
"NuTepHer" u o0ecneyeHneM 10CTyna B «MHTepHeT» U obecrieueHneM JOCTyma
3JIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTEIbHYIO B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
Cpelly opraHu3anuu 00pa30BaTeNbHYIO CpeLy

YHuBepcutrer obecnedeH HEOOXOAMMBIM KOMIUIEKTOM  JIMIEH3MOHHOTO M CBOOOJHO

pacupoCTpaHiACMOTro MmporpaMMHOIr0 obOecrieueHus (COCTaB OonpecaAciIACTCA B pa6oqel71 nporpamMmme

JUCLHUIIIIMHBI U ITOJJIC)KUT OOHOBJICHUIO npu HCO6XOI[I/IMOCTI/I). bubnnoreuHbIit (bOHI[ YKOMIUICKTOBAH



NeYaTHBIMU M3JaHUAMM U3 pacuera He MeHee 0,25 sk3eMIuIsipa KaXAoro M3 M3/1aHUM, yKa3aHHBIX B
paboueil mporpamme AMCLUMIUIMHBI, Ha OJHOTO OOYYalOUIerocs M3 4YHCIa JIHI, OJHOBPEMEHHO
OCBaMBAIOIINX COOTBETCTBYIOLIYIO JUCLUILIMHY.

OObyuaromumcst obecriedeH A0CTyn (yIaleHHbIH JOCTYI), B TOM 4YHCJIE B Cly4yae HMpPUMEHEHUS
AJIEKTPOHHOTO OOy4YeHHs, AUCTAHIUMOHHBIX O0O0pa30BaTEIbHBIX TEXHOJOTHH, K COBPEMEHHBIM
npodeccHOHAIbHBIM 0a3aM JaHHBIX U WH(OPMAIMOHHBIM CIIPAaBOYHBIM CHCTEMaM, COCTaB KOTOPBIX
orperensercs B paboueit mporpaMme TUCHMILIMHBI U TIOUICKHUT OOHOBIICHUIO (TIPH HEOOXOMMOCTH).

OOyuaronuecss W3 4YUCIa HMHBAIMAOB OOECIEYEHbl NEYaTHHIMU U (WJIH) BIEKTPOHHBIMHU

00pa3oBaTeNbHBIMU pecypcaMu B OpMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM HX 3710POBBSI.



[Tpunoxenue 1
K paboueli mporpamme
JTUCIUTITAHBI (MOIYJIs)

Ceenenust 00 M3MEHEHUAX B pabodeil mporpaMMe TUCIUTUTAHBI (MOTYJIS)

JU1s1 00pa30BaTEeIbHON MPOTPaMMbI BBICIIIETO 00pa30BaHMs — IPOrpaMMBbl OakajgaBpuaTa/CrienuaaInTeTa
/MarucTpaTypbl (OCTaBUTh HYKHOE) TIO HAIPaBJICHHIO IOJATOTOBKH (CHEIMaIbHOCTH) (OCTaBUTh

HY>KHOE KOOI U
y

HaMMEHOBAaHWE HANpPaBICHUS IMOATOTOBKU (CHENHAIbHOCTH)) HANpPaBICHHOCTh (MpOodWIIh)

« » Ha Y4eOHBIN TO/I.

Pabouas mporpamma JUCHUIUIMHBI ¢ U3MEHEHUSIMU pacCMOTpeHa U 0J100peHa Ha 3aceaHuu Kadenpsl

(ITporokomn Ne oT«__ » 20 ).

3aBenymuui kabenpou (moamuce)

(Maummanst u hamuims)




[Tpunoxenue 2
K paboueli mporpamme

JTUCIUTITAHBI (MOIYJIs)

®opMbl TPOBEEHUS TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTecTaliu

@®opMbI NPOBeEACHUS TEKYLIEr0 KOHTPOJISI yCIIeBaeMOCTH U Coxpaménnoe
NPOMEKYTOYHOI aTTecTAlNu HAHMEHOBaHHUe
Koutpoib npucyrcrBus [IpucyrcrBue KII
Onpoc KOMOMHUPOBAHHBIN Ormpoc OK
KOMOMHHMPOBaHHBIN
Bunpl yueOHbIX 3aHATHH U POPMBI IPOMEKYTOUHOM aTTeCTallU
@®opMbI NPOBEACHUS TEKYLIEr0 KOHTPOJISI yCIIeBaeMOCTH U Coxpaménnoe
NMPOMEKYTOYHOM aTTecTAlNU HAHMEHOBaHHe
JlexuroHHOeE 3aHATHE Jlexuus I3
JlaGopaTopHO-TIPAKTUYECKOE 3aHATHE JlabopaTopHo- JIII3
MIPaKTUUECKOE
KonnokBuym KomnokBuym K
OKk3ameH OK3ameH €]
3auer 3auer 3
Buasl KOHTpOJIA yCcieBaeMOCTH
@®opMbI NPOBEACHUS TEKYLIEr0 KOHTPOJISI yCIIeBaeMOCTH U Coxkpaménnoe
NPOMEKYTOYHOM aTTecTAlNU HAHMEHOBaHHe
Texymui TMCUUINIMHUPYIOIIUNA KOHTPOIIb Jucuunnuuupyromuii | 1
Texkymui TeMaTH4eCKU KOHTPOJIb Temarnyeckuii
Texkymuit pyOeKHBIH KOHTPOJIb Py6exupIii P
IIpomexxyTouHas arrecTanus IIpomexyrouynas ITA
aTTecTauus




		2025-12-01T13:46:42+0300
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ АВТОНОМНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "РОССИЙСКИЙ НАЦИОНАЛЬНЫЙ ИССЛЕДОВАТЕЛЬСКИЙ МЕДИЦИНСКИЙ УНИВЕРСИТЕТ ИМЕНИ Н.И. ПИРОГОВА" МИНИСТЕРСТВА ЗДРАВООХРАНЕНИЯ РОССИЙСКОЙ ФЕДЕРАЦИИ




