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H.N. IInporosa» Munucrepcrsa 3apaBooxpanenust Poccutickon @enepanum.



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:

® (opmHpoBaHUE TOTOBHOCTH M CIIOCOOHOCTH MPUMEHSTh 3HAHUS M YMEHHs aHAJTHU3UPOBATH
JTaHHbIE PE3YJIbTaTOB OMOXMMHYECKHX UCCIIEI0BAaHUIN U HCIOJIb30BAThH MOTYYEHHbIE 3HAHUS
JUIsi OOBSICHEHUSI XapakTepa BO3HUKAIOIIMX B OpraHuM3Me 4YeJloBeKa H3MEHEHUU W
JIMarHOCTHUKH 3a00JIeBaHUM;

® ¢dopmupoBaHHEe CHUCTEMBI 3HAHMA OWOXUMHUYCCKHX M  MOJIEKYJSPHBIX OCHOB
(yHKIMOHMPOBAHUS OpraHu3Ma 4esloBeKa, MpeBpallleHuid BEIIeCTB B OpraHu3Me YelloBeKa,
CBSI3M OTHX IMPEBpalleHUH C JAeATEIbHOCTHIO OpPraHOB U TKaHeW, peryisiuuu
MeTab0IMUECKUX MPOIIECCOB U MOCIEICTBUAX UX HAPYIICHHUS;

® (dopMupoBaHHWEe HABBIKOB OOINEHHUS C KOJUIETAMH M TMANUECHTAMH C YYETOM JSTHKH M
JICOHTOJIOTUH;

® (dopmupoBaHue/pa3BUTHE HABBIKOB AHAIUTHYECKOW paboThl ¢ MH(opMarmen (yueOHOI,
Hay4YHO, HOPMATHBHO-CIIPAaBOYHOM JIMUTEpATypod U JPYrUMMU HUCTOYHUKAMHU), C
MH(OPMALIMOHHBIMU TEXHOJIOTUSAMHU, JUATHOCTUYECKUMHU METOJAMH UCCIIeI0BaHUSIMU;

® pazBuTHe NMPO(ECCHOHATHLHO BAXKHBIX KAUeCTB, 3HAUYMUMBIX JIJISI OPraHU3aIMd PabOThl U
yIOpaBlieHus J1ab0paTOPHO-IAUATHOCTUYECKUX TOJAPA3eIeHU YUpex ACHUN pazIudHOro
TUIIA;

® (opmupoBaHHe/pa3BUTHE YMECHUI, HABBIKOB, KOMIICTCHIINI, HEOOXOJUMBIX B OpraHHU3aIHU

npodeccuoHanbHOM NesSTEIbHOCTH.

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;

HaTO(l)I/ISI/IOJ'IOFI/IH; I/IMMYHOJ'IOFI/IX - KIIMHUYCCKAass UMMYHOJIOTUS.



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 74 36 38
cemectpe (KP), B T.u.:
Jlexumonnoe 3anstue (JI3) 20 10 10
JlaGopaTopHo-nipakTudeckoe 3anarue (JII13) 42 20 22
Komnoxsuywm (K) 12 6 6
CamocrosiTesibHas padora odyuawmuxcs B cemectpe (CPO), 52 26 26
B T.4.:
[ToaroroBka K y4eOHBIM ayAUTOPHBIM 3aHATHIM 52 26 26
IIpomexyrounas arrecranus (KPIIA), B T.u.: 10 2 8
Dx3ameH (D) 8 0 8
3auer (3) 2 2 0
[MoaroroBka k 3x3ameny (CPITA) 24 0 24
B yacax: OT/] = 160 64 96
OO01mas Tpy0eMKOCTh KP+CPO+KPITA+CPIIA
mucuuasl (OT) B 3aueTHbIX eauHunax: OT/I (B 5.00 2.00 3.00
qacax)/32




3. Copep:xkanue IUCHUNIHHBI

3.1. Conep:xanue pa3ieioB, TeM IMCHUILIAHBI

2 cemecTp

No Mudp HaumenoBanue pa3aena Conepaxanue pasjesa U TeMbl B

n/m |KOMIeTeHIIUH (MoayJis), TeMbl AUAAKTHYECKUX eJUHHIAX

AUCHMITHHBI
Pa3nea 1. JHepreruyeckuii 00MeH
1 |VK-1.UJ3, |Tema 1. DHepreTuueckuii OOuwmii myTh KaTabonuszma. OKHCIUTEIBHOE

VYK-1.114, |oOmen nexapOoKcuiIMpoBanue nupysata. Llukn
OIIK-9.1 /1, TPUKApOOHOBBIX KUCIIOT. Perysius.
OIIK-9.1/12, Amnabonuueckue GyHKINU ITUKIIA
OIIK-9.1/13 TPUKApOOHOBBIX KUCIIOT. AHAIIIEPOTUIECKUE

peakuuu. Makpospruudeckue cyocrparsl. [lytu
cunte3a AT®: cyOcTpaTHOE U OKUCIUTEIBHOE
dochopmmpoBanne. OKUCITUTEIHLHOE
dochopmmmposanne AJID. Mexanusm
COTPSDKEHHSI OKUCIIEHUS U (hochopruarpoBaHusl.
Xemuocmorudeckas reopust Mutuenna. Cocras,
CTPYKTypa U HOMEHKJIaTypa JIbIXaTeJIbHbBIX
KOMIUIEKCOB U JPYTUX KOMIIOHEHTOB LIENIN
IIEpeHOCca JIEKTPOHOB, UX JIOKATU3ALUS U
(GyHKIMK BO BHYTpeHHEN MeMOpaHe
MuToxoHipuil. Ctpoenne AT®P-cuHTa3bI.
Mexanu3m QpyHKIHOHUpPOBaHU. Perynsus
OKHCIUTEIBHOTO (POCHOPHINPOBAHHUSL.
JIpIXaTeabHbli KOHTPOJIb. MeXaHNU3MbI
pa3o01IeHus OKUCIEeHUs 1 (POCHOPUITUPOBAHHUS.
®u3HONIOTHYECKOE 3HAUCHHE PA300ILICHHS.
MonexysipHO-OHOIOTUYECKHUE aCTIEKThI

GyHKIMU ¥ TUCPYHKIUU MUTOXOHPUH.

Pa3pnen 2. OOMeH yriieBo/10B




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.

Pa3pen 3. O0OMeH JUNINAOB




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 mosiocTu pra




I [VK-1.1U[3, Tewma 1. buoxumus nmonoctu |buoxumus coequuuTenpHOM TKaHU. CTpoeHHE,

VK-1.1/14, pta GbyHKIMH 1 MeTa00JIM3M KOJUTareHa.
OIIK-9.1/1, ['muKonpoTENHBI U MPOTEOTIIMKAHBI
OIIK-9.1]12, COEMHUTEIbHOW TKAHU U MUHEPAJIU30BaHHBIX
OIIK-9.1/13 TKaHel 3y0a. buoxumust Tkaneii 3yoa.

Oco0eHHOCTH XMMHYECKOTO COCTaBa YMAaJIH,
neHTuHa U 1ieMeHTa. OCHOBHBIE JTaIlbl
MUHEpATU3aluy KOCTHON U 3yOHOM TKaHEH.
buoxumus ciaronsl. CoctaB u GU3HKO-
XUMUYECKHUE CBOWCTBA CMEIIAHHOW CITIOHBI.
[ToBepxHOCTHBIE 0OOpa3oBaHMs HA 3y0ax.
buoxuMuueckre OCHOBBI MaToreHe3a Kapreca

3y0O0B.

3.2. Ilepeyenb pa3aenoB, TeM JUCHUILUIMHBI JJIsi CaAMOCTOSITEJBLHOT0 H3Yy4YeHUs
o0yvyaruumMmcs
Paznernbl 1 TeMbI AUCIUIUIMHBL TSI CAMOCTOSITEIILHOTO M3YUYCHHs 00YYaIONUMUCS B IPOTpaMMe He

peayCMOTPCHBI.



4. TeMaTH4YeCKHIi IJIAH JUCHUIIIMHBI.

4.1. TemaTn4yeckuii JIAH KOHTAKTHOM padoThl 00y4YaIOIINXCH € pPenogaBarTeyaeM.

Ne (Bugbl ITepnon o0yuyenns (cemecrp) |KoumuecTBo |Buasi Dopmbl
n |y4yeOHBIX IlopsinkoBbIe HOMepa U 4yacoB KOHTPOJIA KOHTPOJIA
/m [3aHATHH / |(HAMMeHOBaHMe pa3/eJioB. KOHTAKTHOM |yclieBaeMOCTH |yCIeBAeMOCTH H
¢popma IHopsiakoBbIe HOMEpPa U padoThI NPOMEKYTOYHOH
MPOMeE:K. HAaUMeHOBaHHe TeM pa3/esioB. arrecTanuu
arrectauuu | Tembl y4eOHBIX 3aHATHIA. KII OK
1 2 3 4 5 6 7
2 cemecTp
Paznen 1. DHepreTuyeckuii o0OMeH
Tema 1. DHepretuueckuii oOMeH
1 J3 DepMeHTBI 2 il 1
2 JI3 Buramunsr 2 pil| 1
3 JI3 DHepreTU4ecKuii 0OMeH 2 Ji| 1
4 JII13 BBoaHOE 03HAKOMUTEIBHOE 2 T 1 1
3aHATHE
5 JII3 DepMeHTBI: CTPYKTYpa, 2 T 1 1
MEXaHU3MBEI IEUCTBUS
(dhepMeHTOB, KHHETHKA
6 JIII3 Perynsauus aktuBHOCTH 2 T 1 1
dbepmentos. [Ipumenenue
(dbepMeHTOB B
CTOMATOJIOTUYECKOM MPAKTUKE
7 JII3 Buramunsl 2 T 1 1
8 JIII3 OO6mwme myTy Karabonu3ma 2 T 1 1
9 JIII3 ITytu cunteza ATD 2 T 1 1
10 K Texymuii pyOeKHBIH 2 P 1 1
(MOTyTbHBINM KOHTPOJIB) 1O
teme 1 «DHepreTuyeckuit
oOMeHn»
Pa3nen 2. OOMeH yriieBoJioB
Tema 1. OOMeH yriieBoI0B
1 JI3 OOMeH yriaeBoI0B 2 pil| 1




JII3

[TepeBapuBanue u BcachiBaHUE
yriieBos10B. OcoOeHHOCTH
MepeBapuBaHUs YTIIEBOJIOB B
nmoyiocty pra. Merabonusm

TJIMKOIr¢Ha

JIII3

' mnkonus U TIIroKOHEOTeHE3.
Perynsuus ypoBHs INIFOKO3bI B

KpOBU

Texymuii pyOeKHBIH
(MOTyTbHBIM KOHTPOJIB) 1O

Teme 2 « OOMEH yTJIEeBOIOBY

Pa3znen 3. OOMeH TUIHIOB

Tema 1. OOMeH JTUIIUIOB

1 JI3 OOMEH UINI0B

2 JII3 [TepeBapuBanue u BcachIBaHUE
munuoB. Oco6eHHOCTH
niepeBapyBaHUs JTUITH]IOB B
MOJIOCTH PTa.

3 JII3 Jlunonuz. O6meH xonectepona

4 K Texkymuit pyOeKHbIi

(MOZYJIbHBINM KOHTPOJIb) O

TeMe 3 «OOMEH TUITUIOBY

3 cemecTp

Pa3nen 1. OOMeH 6eTKOB U HYKJICOTH/IOB

Tema 1. OOMeH O€TKOB M HYKJICOTHIOB

1

J3

OOMeH aMUHOKHUCIIOT

2

JII3

[lepeBaprBaHue OENKOB.
JlezaMMHMpOBaHHUE,
TpaHCaMUHHUPOBAHUE,

neKkapOOKCHUIMPOBaHHE

JIII3

O6pa3zoBaHue MPOIYKTOB
a30THCTOro 0OMeHa.

O06e3BpekrBaHUE aMMHUAKa

JIII3

MeTabon13M MypHUHOBBIX U

MUPUMHUIUHOBBLIX HYKJICOTHIOB




5 K Texymuit pyOexHbIi 2 P
(MOZYJIbHBINA KOHTPOJIb) O
teme 4 «OOMeH OCNKOB U
HYKJIEMHOBBIX KHUCIOT»
Paszgea 2. ['opmonbl
Tema 1. ['opMOHBI
1 J3 I"'opmoHbI 2 I
2 I3 buoxumus kposu 2 |
3 J3 buoxumns neuenn 2 jil|
4 JI13 ["'opMOHBI: KiTacCUpUKAIIHS, 2 T
MeXaHu3Msbl feicTeud. MHcynuH
U TJIIOKaroH
5 JII3 CrepouniHble TOPMOHBI. 2 T
MeTtabonu3m Kanbluus u
docdaros. Perymsmus u poib
JUIs 3yOHOU TKaHU U CITFOHBI
6 JIII3 buoxumus kpoBu 2
7 JII3 buoxumus neuenu 2
8 K Texymuuii pyOeKHBIH 2
(MOTyTBHBIM KOHTPOJIB) 10
teme 5 «I'opmoHbl. buoxumus
MEYECHU U KPOBU»
Pa3znen 3. buoxumus mosoctu pra
Tema 1. buoxumus nonoctu pra
1 J3 buoxumus nonoctu pra 2 Ji|
2 JIII3 buoxumusa coequHUTEIEHOU 2 T

tkanu. CTpykTypa, QyHKIUS U
MeTa00JIM3M KOoJlJIareHa.
I'mukonpoTenHsl u
MIPOTEOTJIMKAHBI

COE€IUHUTEILHOU TKaHU U

MUHEpaJIM30BaHHbIX TKaHel 3y0a




3 JII3

buoxumus Tkanen 3yoa. 2
Oco0eHHOCTH XUMHYECKOTO
COCTaBa dMaJlH, I€HTHHA U
neMeHTa. OCHOBHBIE ATAIIbI
MUHEPATU3aIUH KOCTHON TKaHU

Y TKaHe 3y0a

4 JIII3

buoxumus caronsl. CocTas U 2
(U3UKO-XMMHYECKUE CBOMCTBA

CMEIIAaHHON CIIIOHBI

5 JIII3

[ToBepxHOCTHBIE 00Opa30BaHMS 2
Ha 3y0ax. buoxumuueckue
OCHOBBI [TaTOTEHE3a Kapueca

3y00B

Texkymuii pyOeKHbIi 2
(MOZYJIbHBINA KOHTPOJIb) MO
TeMe 6 «bruoxumus nojaocTu

pTay

Texymuii KOHTPOJb yCHEBAEMOCTH OOYyYaIOLIErocs B CEMECTpe OCYULIeCTBIAETCs B (opmax,

npeaAyCMOTPCHHBIX TCMATUYCCKUM IIJIaHOM HaCTOHH_Ieﬁ pa60qef/i mporpaMMmbl JUCHUILJIMHBI.

@DopMbI IPOBEICHUS KOHTPOJIS YCIIEBAEMOCTH M IMTPOMEKYTOUHOM aTTecTali 00yJyaromuxcst /BUbI

paboThl 00ydaroIUXCs

Ne n/m @opMbI POBEIEHUS TEKYIIEr0 KOHTPOJIS Buabl paéoTsl
yCIeBaeMOCTH U NIPOMEKYTOYHOM aTTecTaunu ooyuarmuxcs (BPO)
odyuawmuxcs (PTKY)

1 KonTtpouns npucyrctus (KII) IIpucyrcTBue

2 Omnpoc xombunupoBannbiii (OK) Brinosinenue 3a1anuii B

YCTHOW U MUCBMEHHOMN

dbopme

4.2. @opMmbl NIpoOBeIeHUs IPOMEKYTOUYHOM aTTeCTALMI

2 cemecTp

1) ®opma npomMeKyTOUHON aTTECTAlUU - 3a4eT

2) ®opma oOpraHM3alMM NPOMEXYTOUYHON aTTECTalUU

KOMOMHHPOBAHHBIN

3 cemectp

1) ®opma npomMeKyTOUHOM aTTeCTaluy - DK3aMEH

-Kontpons mnpucyrctsusa, Omnpoc

2) @opma OpraHu3anuy IpoMeXyTOUHOH arrectanuy -KoHTpons npucyrcrBus, 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 3aHsATHH  |KOHTPOJIS yCIIeBaeMOCTH .| K01-BO | peliTHHIOBBLIM OajLIaM
KOHTpoJIeit
/BuABI padoThI 021108 | 1| BTK| O, Xop.|YaoBa.
JlaGopatopHo-
Onpoc
npaktuueckoe  |JIII3 . |OK 10 150 (B T | 15| 10 5
KOMOWHHUPOBAHHBII
3aHSATHE
Onpoc
Komnoksuym K . |OK 3 351 B| P [117] 78 39
KOMOMHHPOBaHHBIN
Cymma 0amioB 3a cemectp 501
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 11 165 (B T | 15 | 10 5
KOMOMHHPOBaHHBIN
3aHATHE
Ompoc
Komnoksuym K . |OK 3 351 B| P |117| 78 39
KOMOWHUPOBAHHBIH
CyMMa 0asnioB 3a ceMecTp 516

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 295

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

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
IlepeyeHb BONPOCOB /ISl MOATOTOBKM K MPOMEKYTOYHOM aTTecTalum B (popme 3a4éTa
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 H20.

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.

3aveTHbIi OnJIeT 1JIs1 MPOBeAeHUA 3a4éTa

denepalibHOE rOCYAapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICIIIETO 00pazoBaHus «PoccuiicKuii HallMOHATBHBIA UCCIE0BATEIILCKANA METUITMHCKUI
YHUBEPCUTET
nvenn H.M. [Iuporosa» MunucrepcTsa 3npaBooxpanenus Pocculickon @enepanuun
OI'AOY BO PHUMY um. H.U. ITuporoBa Munszapasa Poccun (ITuporoBckuii Y HUBepcUTET)

3aveTHbBINA OMiIeT Ne

JUTs ipoBesieHud 3auera o aucuuruinae b.1.0.04 buoxumust
1o nporpamme CrienuanureTa
M0 HaIpaBJIeHUIO MOAT0oTOBKH (cneruanbaoctr) 31.05.03 Cromaronorus

HanpasJIeHHOCTh (1poduib) CToMaToI0T s

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.




3asenyromui [llectonanoB Anekcanap BsaueciaBoBuy

Kadenpa onoxumun u MmosekyssipHoi onosorun MOMX

3 cemecTp

Ilepeyennb BONpoCoB U1 NOATOTOBKH K IPOMEKYTOYHOM aTTecTanuu B popme IK3aMeHa

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.
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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?

3asenyroumii [llecronanos Anekcannp BsuecnaBoBuu

Kadenpa Ouoxumun u monekynspHoi ouonorun 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

00men OOMeH OeIKoB
U HYKJICOTHJIOB

buoxumus monoctu

Ne | HaumenoBanmue, aBTop, rox u | Hcnoabn3yercs npu | KosmmyecTBo | JJIeKTPOHHBIN aapec
n MeCcTO U3IaHHuSs U3yYeHUH Pa3JeioB (IK3eMILISIPOB pecypcosB
/m B
OndMoTeke
1 2 3 4 5
1 |buonoruveckas Xumus ¢ ["'opmonsr OOMeH 0 https://www.
YIPOKHCHUSIMH U 33]la4aMu: yrieBooB OoMeH studentlibrary.ru/book
yueonuk, Cesepun C. E., 2023  [nmunumoB /ISBN9785970472088.
DHEpPreTUIeCKui html

Konbman 4., Pém K.-T'., 2023

yrieBogoB OOMeH

pTa
2 |buoxumus: yueOnuk, lassinoB |['opmonsr OOMeH 0 https://www.
B. B., BaBunosa T. I1., yraeBooB OOMeH studentlibrary.ru/book
Octposckas U. I'., 2022 JMIUTIOB /ISBN9785970469538.
DHepreTUIecKui html
oomen OOMeH 6enKoB
U HyKJICOTH]IOB
buoxumus nonoctu
pTa
3 |buoxumus MOJIOCTH PTa, buoxumus monoctu 0 https://e.lanbook.com
Hanunona JI. A., Yaiika H. A., |pra /book/104005
2016
4 |buoxumus TKaHe# u xuakocrel |['opmonsr OOMeH 0 https://www.
MIOJIOCTH pTa: yueOHoe rnocodue, |yrierogoB OOMeH studentlibrary.ru/book
Basunosa T. I1., 2023 JIAIUJIOB /ISBN9785970472682.
DHEpPreTUIeCKui html
oOMeH OO6MeH GenkoB
U HyKJICOTH]IOB
buoxumus nonoctu
pra
5 |Harnsguas 6uoxumus, I'opmonst OOMeH 0 https://rsmu.

informsystema.ru




JIUIINIOB
DHepreTU4ecKui
oOomeH OOMeH OelIKoB
n HYKJIGOTI/IILOB

buoxumung nomoctu

/uploader/fileUpload?
name=125bn.
pdf&show=dcatalogues
/1/5366/125bn.
pdf&view=true

pTa
6 |buoxumus coeMHUTEIBHON OOMeH 0eNKoB U 0 https://rsmu.
TKaHU: yueOHOe mocooue, HYKJICOTHJIOB informsystema.ru
[TaroBa O. I1., 2020 buoxumus monoctu /uploader/fileUpload?
pTa name=190705.
pdf&show=dcatalogues
/1/4533/190705.
pdf&view=true
7 |buoxumus KUpOBOW TKAHH: I'opmonsr OOMeH 0 https://rsmu.
[yaeOHOe mocobue 1is JUTIAIOB informsystema.ru
MEIWIMHCKUX BY30B]|, TUMUH /uploader/fileUpload?
0. A., 2022 name=191741.
pdf&show=dcatalogues
/1/5241/191741.
pdf&view=true
8 |buoxumus MpimeuHoi Tkanu:  |OOMeEH yriaeBoJ0B 0 https://rsmu.
yuebHoe nocobue, TepeHTtbeB | DHepreTHyecKHii informsystema.ru
A. A, 2019 oOMeH /uploader/fileUpload?
name=189712.
pdf&show=dcatalogues
/1/3965/189712.
pdf&view=true
9 [Principles of medical ["'opmonsr OOMeH 70
biochemistry: Tutorial on yrieBooB O0MeH
biochemistry for foreign JUTIAIOB
students of medical department |DHepreTuyeckuii
of higher education institutions, [0o6Men O6MeH OeKOB
Davydov V. V., Grabovetskaya |1 HykI€0THIOB
E.R., 2016 buoxummus nonoctu
pTa
10 |Principles of Medical I'opmonst OOMeH 10

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

yraeBooB OOMeH

JIUIHAI0B




DHepreTU4ecKui
o0MmeH OOMeH OeIKOB
nu HYKJIGOTI/IILOB

buoxumung nomoctu

pTa
11 [Medical Biochemistry: [a I"'opmonsr OOMeH 49
textbook], Davydov V. V., 2018 |yrineBomoB OOMeH
JUMHIOB
DHEePreTU4eCcCKuil

o0men OOMeH OeTKoB
Y HYKJICOTH]IOB

buoxummus nonoctu

pra
12 |Netter’s Essential Biochemistry, |['opmonsr O6meH 10
Ronner P., 2018 yrieBooB OomMeH
JUTIHA]IOB
DHEpPreTUIeCKui

o0MmeH OOMeH OeKOB
Y HYKJICOTHU]IOB
buoxumus nmosoctu

pra

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
JUCIUTLINHBL,

- (hOopMHUPOBAHKE AIEKTPOHHOTO MOPTHOIHO 00YUAIOIIETOCs, B TOM YHCIIE COXPAHEHHE €T0 padoT H
OIICHOK 32 3TH PabOTHI.

YHUBEpPCUTET pacrojaraet CIeIyIIIUMH BUIAMU MOMEUIEHUI U 000pyAOBaHUS Ui MaTEpHUAIbHO-
TEXHUYECKOro obecrieueHuss 00pa3oBaTENbHON NEATEeIbHOCTH JUIsl peanu3anuu o0pa3oBaTebHOU

MPOTpPaMMBbl TUCIUIUTAHBI (MOJTYJIS):

Ne | HaumeHoBaHue 000py10BaHHBIX y4eOHBIX ITepevenn cnennaan3npoBaHHOM

I | ayIuTOpHUi Me0e, TeXHUYeCKHX CPe/ICTB

/m o0y4eHHUs

1 | Ayauropuu 1uist npoBeneHus 3auatuil ekiuonHoro | Croubl, Ctynbs, [JJocka mapkepHas,
THMNA, 3aHATUHA CEMUHAPCKOr0 TUIIA, TPYIIOBBIX U Hocka menoBasi, HoytOyk, DxpaH s
MHAVBUAYAJIbHBIX KOHCYJIbTAUI, TEKYIIETO npoekropa, IIpoexrop
KOHTPOJISL U IPOMEKYTOYHOM aTTECTALINH, MYJIbTUMEIUNHBIN
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
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