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HOpMaTI/IBHO-HpaBOBLIC OCHOBBI pa3pa60TKI/1 U pcajin3annun pa6oqel71 nporpaMmbl JUCHUIIJIMHBI:

1. denepanpHblii rocyJapcTBEHHbI 00pa30BaTENbHBIM CTaHAAPT BBICIIETO OOpa30BaHUA —
cnenquanuter no cneunanbHoct 31.05.03 Cromatonorusi, yTBEpKICHHBIM MIPUKA30M
MunucTepcTBa HayKH M Bbiciiero oopasoBanus Poccuiickoii denepannu ot «12» aBrycra 2020
r. Ne 984 pyk.

. YCTaB U JJOKaJIbHbIE HOPMAaTUBHBIE aKThl Y HUBEPCUTETA.

OOm1as xapakTepucTHKa 00pa30BaTeIbHOM MPOrpaMMmBbl.

VY4eOHblil n1aH 00pa30BaTEIbLHON MIPOTPaMMBI.

2w

© denepaibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEIKICHUE BHICIIETO 00pa30BaHUS
«Poccuiickuii HalMOHAJIBHBIM MCCIENOBATEIBLCKAN MEIUIIMHCKUN yHHBepcuTeTr uMeHu H.U.
[Tuporosa» MunuctepcTBa 3apaBooxpanenus Poccuiickoit @enepannu



1. O01mue moI0:KeHNuS
1.1. llean u 3aga49u OCBOEHUS JUCIHUILIHHBI

1.1.1. Henb: Lenpto ocBoeHUs: NUCHUIIINHBI «BHOXUMUS» ABIAETCA TOMydYeHHE O0YydYarolUMUCS
CHUCTEMHBIX 3HaHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX MPOTEKAHHS METAa0OIUYECKHUX IPOLECCOB,
ONPEACIISIIONINX COCTOSIHUE 3J0pPOBbs M aJanTalliyd 4YeJIOBEKa Ha MOJIEKYJISIPHOM, KIETOYHOM M
OpPraHHOM YpOBHE IIEJIOCTHOI'O OpraHMW3Ma, a TaKKe B TMOJYyYCHHH OOYUYalOIIMMKCS HAaBBIKOB
NPUMEHTh TMOJYyYEHHBbIC 3HAHUS AJI WHTEPIpPETAluu Pe3yJlbTaTOB OMOXMMHYECKHX HCCIeI0BaHUN
P PELIEHUN KIIMHUYECKHUX 3a/1a4.

1.1.2. 3agauu, pemiaembie B X0/1€ OCBOEHUS JUCHUILIIUHBI:

® PasBurne npodeccHOHANBHO BaXKHBIX Ka4eCTB, 3HAUMMBIX JISi OPraHU3allMH paboTHl U
yIpaBleHUs J1a00pPaTOPHO-ANATHOCTUYECKUX MOJpPA3AeICHHN YUPEKICHUNH pPa3THYHOTO
THIIA.

® ®opmupoBaHHE TOTOBHOCTH U CIIOCOOHOCTH MPUMEHSATH 3HAaHUS U YMEHUS aHAJTM3UPOBATH
JaHHBIE PE3yJbTaTOB OMOXMMHUYECKUX UCCIICIOBAaHUH U UCIIOIB30BATh MOJYYECHHbBIC 3HAHUS
IUIE OOBSCHEHMS XapakTepa BO3HUKAIONIMX B OpraHU3ME 4YeJOBeKa HM3MEHCHHH U
JMarHOCTUKH 3200JIeBaHHH.

® ®dopmupoBaHHE HABBHIKOB OOIICHUS C KOJUIETaMH W TMAIMEHTaMU C yYETOM OSTHUKU M
JICOHTOJIOTHH.

® ®dopMupoBaHuE/pa3BUTHE HABBIKOB aHATUTHUYECKOW paboThl ¢ mHpopMmanueil (yueOHOI,
HAy4YHOHW, HOPMATHBHO-CIIPAaBOYHON JHUTEpaTypod H JAPYTUMH HCTOYHUKAMHU), C
MH(QOPMAIIMOHHBIMHU TEXHOJOTHSAMH, TUATHOCTHYECKIMHU METOAMH HCCIICTOBAHUSMH.

® ®opmupoBaHue/pa3BUTHE YMEHUI, HABBIKOB, KOMIICTEHIIMI, HEOOXOIMMBIX B OpraHU3aINN
npodeccHOHaIbHON AEATETHHOCTH.

® @dopmupoBaHHEe CHUCTEMBl 3HAHMH OHOXMMHYECKHX UM  MOJICKYJISIPHBIX OCHOB
(YHKIMOHMPOBAHUS OPTaHM3Ma YEJIOBEKa, MPEBPAILICHUN BEIIECTB B OPraHU3Me YellOBEKa,
CBS3M OTHX MPEBPAIICHUA C JACSATCIBHOCTBIO OPTaHOB M TKaHEH, peTYSIUH
METabOINIECKUX MPOLIECCOB U TOCIEICTBHUAX UX HAPYIICHUS.

1.2. MecTO THCUMIIIIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM MPOrPaMMbl

Hucnurinna «buoxumus» uszydaercs B 2, 3 cemecTpe(ax) U OTHOCUTCS K 0Os3aTeNIbHON 4YacTu
bnoka b.1 «lucuummimaely. SIBasercs 00g3aTeIbHOM TUCITUILINHOM.

OO01as TpyA0EeMKOCTh IUCHUIUIMHEI cocTaBisieT 5.0 3.e.

JlJis yCHEemHOro OCBOGHHUS HACTOSIIEH AMCIMIUIMHBI 00ydarouiecss B paMKax oOpa3oBaTelbHOU
pOrpaMMbl JOJKHBI OCBOUTH CIEAYHOUIUE JAUCHUIUIMHBI U NpakTUku: Xumus; buonorus; dusuka,
MaTeMaTHKa.

3HaHMSI, YMEHUS U OIBIT IPAKTHYECKON JIesSTeNIbHOCTH, MPUOOPETEHHBIE TPH OCBOCHUHU HACTOSIIEH
OUCHUIUIMHBI, HEOOXOOUMBI I  YCHEUIHOIO0 OCBOGHHS  JIUCHUIIKMH: DapMakoIoTHs;
[TaTtoduszuonorus; UmMmyHoI0THS.

3HaHMSI, YMEHUS U OIBIT IPAKTHUYECKON JIesSTeIbHOCTH, MPUOOPETEHHBIE TPH OCBOCHUHU HACTOSIIEH
JTUCIUIUIMHBI, HEOOXOIUMBI ISl YCIIEIIHOTO MPOXOXKACHHUS MNpakTHK: HaydHo-uccriemoBaTenbckas
pabota; [ToMmomHuK Bpaya cromMarosora (TeparneBTa).



1.3. Ilnanupyemble pe3y/ibTaThl OCBOCHHUS THCUMIIJIMHBI

2 cemecTp

KO}I 1 HAUMCHOBAHUEC KOMIICTCHIIMH

Koa n HaumeHoBaHHe HHAUKATOpA
JOCTHKCHUA KOMIIECTCHIIMHU

“Haﬂl/lpyeMlﬂe pe3yjJabTaTbl OCBOCHUS ANCHUIITIMHBI

OIIK-9 Cnoco0eH oneHuBaTh MOp¢ohpyHKIHMOHAILHbIE, PU3HOJIOTHYECKHE COCTOSIHUS U NAaTOJ0THYecKUe PoLecchl B
OpraHu3Me 4YeJOBeKa /sl peleHust npodeccHoHATBHbBIX 32124

OIIK-9.M /11 Bnaneer anropurMom
KITMHUKOJIa00paTOpHOH U
(YHKIMOHATIBHON TUATHOCTUKY HPH
pelIeHn: NpoQecCHOHAIbHBIX 3a1a4

3HaTh: 3HaUYeHNE OMOXUMHUYCCKHX IOKA3aTeCH /I OLICHKH COCTOSHUS MalieHTa

YMeThb: HCIOJIB30BATh JUArHOCTHYECKHE BO3MOXKHOCTH COBPEMEHHBIX OMOXMMHYECKIX
METOIOB IIPU PEHICHUH IIPO(EeCCHOHANBHBIX 3a4a4

B.ﬂa}IeTb NPaAaKTHICCKHUM ONILITOM (prllOBbIMI/I HeﬁCTBﬂHMﬂ): HaBblKaMH IIPUMEHCHUS
TTOJIy4YE€HHBIX 3HAHHUM JIJIsT PEHICHNA CUTYallUOHHBIX 3a/1a4

OIIK-9.M 12 OnenuBaet pe3yapTaThl
KIIMHUKOJIA00paTOpHOH 1

(GYHKIMOHATIBHOM TMAarHOCTHKH IPH
peuieHnr npodecCHoHaIbHBIX 3a/1a4

3HaTh: 3HaUCHHE OHOXMMHUYECKUX MTOKa3aTeliei B (bI/I3PIOJ'IOFI/I'-IeCKPIX YCJIOBHUAX U IPU
I1aTOJIOTHH

YMmerth: AHAJIM3UPOBATh PE3YJIbTAThL J'Ia60paTOpHI>IX OMOXMMHYECKUX TECTOB

Baaaerb npakTH4eCKHM ONBITOM (TPYAOBBLIMM JAefiCTBUSIMHU): HaBbIKAMH paclO3HABAaHUS
HAaIpaBJICHHOCTH OMOXMMHUYECKUX IPOIIECCOB NPH 3a00JICBAHUAX U MCHIOIB30BAHUS
OMOXMMHYECKUX TECTOB B PAaHHEH ANarHOCTHKE 3a00IeBaHUH

OIIK-9.M 13 Onpexnensiet
MOpho(hyHKIIMOHABHBIE,
(H3HOTIOTNYECKUE COCTOSIHUS 1
NIaTOJIOTUYECKHE IIPOLIECCHI
OopraHn3ma 4esioBeKa

3HaTh: MeTabOJIMYECKUE IyTH NIPEBPAILCHUS] OCHOBHBIX KJIACCOB OMOJIOTMYECKH BaXKHBIX
COeIMHEHHH, POJIb HACIEACTBEHHBIX ()aKTOPOB B Pa3BUTHH 3a00I€BaHUH

YMmerth: OIpeaCIATh OHOXHUMHUYECKUE ACIIEKTHI (I)PI?,I/IOJ'IOFI/I'-IGCKPIX COCTOSIHUH 1
IMaTOJIOTUYECKUX MIPOLIECCOB

BiageTh NpakTH4YeCKHM ONBITOM (TPYAOBBIMH /IeCTBUSIMH): HaBbIKAMU PAcllO3HABaHUS
HAaIPaBJICHHOCTH OMOXMMHYECKUX TPOIECCOB MPH 3a00IeBaHMAX

YK-1 Cnioco0eH ocyuiecTBISAT, KPUTHYECKH I aHAJIM3 NPO0GJIeMHBIX CUTYAIHii HA OCHOBE CHCTEMHOI0 MOAX0/1a,

BbIpaldaThIBaTh CTPATernIo AeicTBUIL

VYK-1.1M/13 Kputnuecku oLeHUBAECT
HaJIeKHOCTh HCTOYHUKOB
napopmarmu, padoraer ¢
MIPOTUBOPEUNBON HH(DOpMaLuel U3
pa3HBIX UCTOYHUKOB

3HaTh: OCHOBHBIC 3aKOHOMEPHOCTH OHOXUMHYECKHX MPOLECCOB, NPOUCXOIAIINX B
OpraHusMe 4€JI0BEKa

YMeTb: aHATH3UPOBATH HAJEKHOCTh HCTOYHUKOB HH(pOpMaIn

BiiageTs NpakTHYeCKHM ONBITOM (TPYAOBBLIMH IeHCTBUSIMH): HaBbIKAMH
HCCIIeIOBATENBCKOMN IESTENBHOCTH MU paboTe ¢ MPOTUBOPEUUBOI HH(POPMALIEH 13 Pa3HbIX
HCTOYHUKOB

VK-1.1/14 PazpabaTeiBaet u
COJIepIKATEIbHO apryMEHTHPYET
CTpATEeTHIO PEIICHUS MPOOIeMHOIT
CHUTYallM{ Ha OCHOBE CUCTEMHOTO U
MEKIUCIUIUIMHAPHOTO MTOIXO0I0B

3HaTh: OCHOBHBIC OMOXUMUYCCKHE TEPMUHBI, OITUCBIBAIOIINE XHUMHUKO-OHOJIOTHYCCKUE
IIPOUECChI B OPraHnu3Me Y€JI0BEKa

YMeTb: aHATH3MPOBATH U3MEHEHHSI OMOXUMHUYECKHX MPOIECCOB MIPU PA3BUTHU
HaTOJIOTHYECKUX COCTOSHUM

Baaaerb npakTH4eCKHM ONBITOM (TPYAOBBLIMM AeHCTBUSIMHU): PEILICHUS IOCTABIECHHON
NpoOJIEeMHOM CHTYallny Ha OCHOBE JAOCTYITHBIX MCTOYHHKOB HH(popMaImn




3 cemecTp

Koa 1 HaMMeHOBaHHe KOMIIETEHIIMH

Koa u HanMeHOBaHUe HHAUKATOPA
JIOCTHIKEHUSI KOMIIeTeHIIHHI

ILrannpyemsie pe3y1bTaThl 0CBOCHHS AHCIUINIINHBI

OIIK-9 Cnocoden oueHuBaTh MOpGohpyHKINOHAIBHBIE, PU3HOJOTHYECKHE COCTOSIHUS U MATOJOTHYeCKHEe MPOLEcCHl B
opraHu3Me 4YeJOBeKa JJIs1 pelieHns npodeccHoOHATBHBIX 32124

OIIK-9.M 11 Bnaneer anroputMom
KIIMHUKOJIA00paTOpHOH 1
(GYHKIMOHATIBHOM TMarHOCTHKH [PH
peuieHnn npodecCHoHaIbHBIX 3a/1a4

3HaTh: 3HaUCHHE OMOXMMHUYECKUX MTOKa3aTeleit JUIsL OOCHKH COCTOSIHUSA IMMalluCHTa

YMeTh: HCIOJIB30BaTh JUATHOCTHICCKUE BO3MOKHOCTH COBPEMEHHBIX OHMOXUMHYECKHUX
METOJOB IIpU PEHICHUN HpO(l)eCCI/IOHaJ'ILHBIX 3aaa4

Baaaerb npakTH4YeCKHM ONBITOM (TPYAOBBLIMM JAefiCTBUSAAMHU): HaBbIKAMH IPUMEHEHUS
MOJIY4EHHbIX 3HAHUH JUI pelleHHs CUTYallMOHHbIX 3a/1a4

OIIK-9.M /12 OueHuBaet pe3ybTaThl
KITMHUKOJIA00paTOpHOH

(YHKIMOHATIBHON TUAaTHOCTUKY HPH
pelieHnH npoecCHOHANBHBIX 3a1a4

3HaThb: 3HaUeHHE OMOXMMHUUYECKUX ITOKa3aTenel B (PU3NOTOTHYECKUX YCIOBHAX U IIPH
HaTOJIOTUH

YMeTb: aHATH3UPOBATH PE3yIBTAThI IJAOOPATOPHBIX OMOXUMUYECKHX TECTOB

BHa}IeTL NPaAaKTHICCKHUM ONIBITOM (prIIOBbIMI/I HeﬁcTBﬂﬁMﬂ): HaBblKaMH pacCliO3HaBaHUsA
HaIpaBJICHHOCTU OHMOXMMHYECKHX IIPOLECCOB IIpU 3a00JICBaHUSAX U MCIIOIb30BAHUS
OHMOXMMHYECKHX TECTOB B paHHeﬁ JUArHOCTUKE 3a00JIeBaHUiT

OIIK-9.M 13 Onpenensier

Mop o yHKIHOHAIIBHBIE,
(M3HOTIOTNUECKUE COCTOSHUSA U
IATOJIOTHYECKHUE TTPOLIECCHI
OpraHn3Ma 4esIoBeKa

3HaTh: MeTaboIYeCKUE MyTH MIPEBPAICHUS OCHOBHBIX KJIACCOB OMOJIOTMYECKH BaXKHBIX
COCIMHEHHUH, POJIb HACJICICTBEHHBIX ()aKTOPOB B Pa3BUTHH 3a00JI€BaHUIA

YMeTb: onpeaensTh OHOXUMIIECKHE aCIIeKThI (PU3NOTOTHYECKUX COCTOSIHUH U
MaTOJIOTMYECKUX MPOILIECCOB

Baaaerb npakTH4YeCKHM ONBITOM (TPYAOBBLIMM JAefiCTBMSIMHU): HaBbIKAMH PacliO3HABAHUS
HaIpaBJICHHOCTH OMOXMMHYECKUX IPOLIECCOB MPH 3a00JIEBaHUIX

YK-1 Cnioco6eH ocymecTBIATh KPUTHYECKHIT aHAIN3 NPO0JIeMHBIX CUTYaALHil HA OCHOBE CHCTEMHOI'0 MOAX0/A,

BbIPa0aThIBaTh CTPATErUIO el CTBUM

YK-1.1M/13 Kputnuecku oleHUBAET
HaJIe)KHOCTh HCTOYHUKOB
nHpopmarmu, padoraer ¢
MIPOTUBOPEUNBOH HH(pOpMaUeH 13
Pa3HBIX HCTOYHUKOB

3HaTh: OCHOBHBIC 3aKOHOMEPHOCTHU OHMOXMMHYECCKUX IpouecCCoOB, IPOUCXOAAIINX B
OpraHu3Me YCJIIOBEKA

YmMmerth: AaHaJIM3UPOBaTh HAACKHOCTH UCTOYHUKOB I/IH(bOpMaL[I/II/I

Baajerbs npakTH4YeCKHM ONBITOM (TPYAOBBLIMM AeHCTBHSAMHU): HABBIKAMU
HCCIIEIOBATEIBCKOM JIESITENBHOCTH MPU paboTe C MPOTUBOPEUUBOM HH(POPMAIUCH 13 Pa3HBIX
HCTOYHHKOB

YK-1.11/14 Pa3pabaTsiBaet 1
COJIepKATEIBHO apTyMEHTHPYET
CTPATErHuIO peIIeH:s MpoOIeMHOM
CHUTYaIl{ Ha OCHOBE CHCTEMHOTO 1
MEXMCLUIUIMHAPHOTO MOJIXOI0B

3HaTh: OCHOBHbIE OHOXHMHUYECKUE TCPMUHBI, OITUCBIBAIOIIINC XHUMHKO-OHOJIOIrHYECKUE
IIPOLECChI B OPraHU3MeE YEJIOBEKA

YmMmerth: AHaJIM3UPOBATh U3MCHCHUSA OMOXMMHYECCKUX IIPOUECCOB IIpU pa3BUTHUH
MMaTOJIOTHYCCKUX COCTOSTHUI

BiiageTh NpakTH4YeCKUM ONBITOM (TPYAOBBIMH JACHCTBUSIMH): PEILICHUS IOCTABIEHHON
npoOIEeMHOM CHTyallul Ha OCHOBE JAOCTYIHBIX HCTOYHHKOB HH(pOpMaImu




2.@opMmbI padoThI 00YYAKIINXCH, BUAbI YUeOHBIX 3aHATHI U UX TPYAOEMKOCTh

®opmbl padoThl 00yuaromuxcs / Blfll];l y4eOHBIX 3aHATHIi / PopMbI Bcero Pacnpenenenune yacos 1o
NMPOMEKYTOYHOM aTTecTalUH 4acoB ceMecTpam

2 3
YueOHble 3aHATHS
KonrakTHas pa6ora o0y4yaromuxcs ¢ npenoaasarejem B cemecrpe (KPO), B T.4.: 88 46 42
Jlekmmonnoe 3ausartue (J13) 22 12 10
JlaboparopHo-npakTudeckoe 3austue (JII13) 50 26 24
Kosmoksuym (K) 16 8 8
CamocTrosiTesbHasi padoTa o0y4yalomuxcs B cemectpe (CPO), 54 24 30
B T.4.:
IloaroroBka K y4eOHBIM ayIUTOPHBIM 3aHITHIM 54 24 30
ITpoMe:kyTOYHAsI ATTeCTALMSI:
KonrakTHas padora o0yuarommxcs B Xxoae npome:xkyrouHoii arrecrauuu (KPITA), B 11 2 9
T.4.:
3auer (3)* 2 2 0
Ok3ameH (D)** 9 0 9
CamocTrosiTesibHasi padoTa 00y4aromuxcsl NPU NOATO0TOBKe K MPOMeKYTOYHOMH 27 0 27
arrectannu (CPIIA)**
O6umas TpysoesKocTs s (OTI) B yacax: OT/I = KPO+CPO+KPITA+CPITIA 180 72 108

B 3aueTHbIX equnnmax: OT/I (B gacax): 36 5.00 2.00 3.00

* BpeMms [y mpoBeACHHUS MPOMEKYTOYHOHM arrectanuu B (opme 3a4éTa BBIACISETCS B paMKax
KoHTakTHOU paboTsl ([IB3) [IpoBenenue npomexxyTouHoM aTTecTanuu B popMe 3a4€Ta OpraHu3yercs

B COOTBCTCTBUU C PACIIMCAHHUECM 3aHATHUH.

ok HpOMe)KYTOLIHaSI aTTecTaluua 06yqa101unxc;1 IO JUCLMIIIIMHC B (I)opMe OK3aMCHa OPraHU3ycCTCs B
paMKax 9K3aMEHAIlMOHHOM CECCHHM COIJIaCHO pacliMCaHUI0 5K3aMCHOB. BperI Ha TIOATOTOBKY K

OK3aMCHY U €T0 MMPOXOKACHUC YCTAHABIINBACTCS yLIe6HBIM IIJIaHOM O6pa3OBaTeJILHOI>'I nporpaMMmal.




3. Copepixkanue IUCHUNIITHHBI
3.1. Conep:xaHue pa3ieoB, TeM IMCUUILIHHBI

2 cemecTp
Ne Mudp HaumeHnoBaHue pa3aesia, TeMbl Copep:xanue pa3eia H TeMbl B JTHAAKTHYECKHX eTUHULIAX
/n KOMIIeTeHIHH JUCHUILUIMHBI

Pa3znen 1. Beaku n pepMeHTBI

VYK-1.1/13, YK-1.
nJ4, OIIK-9.
nAal, OIK-9.
nJ2, OIIK-9.1M 13

Tewma 1. Benxu u pepMeHTHI

@OyHKUMK GEJIKOB B OPraHM3Me YeloBeKa. Y POBHU CTPYKTYPHOIT
opranu3zauuy 6enkoB. Cnoxusle 6eku. CTpoeHHe U QYHKIUH
MHOTTIOOMHA ¥ TeMOrIo0iHa. XUMHYecKas pHpo.a, GU3HKO-
XHMHUYECKHUE CBOMCTBA U OMOJIOrHYecKas poib GpepMEHTOB.
Knaccudukanus 1 HomeHki1atypa Gpepmentos. CTpoeHue
(epMEHTOB - IPOCTHIX, CIOXKHBIX, 130()ePMEHTOB: aKTHBHBIH 1
AJUIOCTEPUYCCKHUI LICHTPBI, pOJib B Kataiu3se. OnpeaeneHue
MOHSTHUS: KOaKTop, X0n0pepMeHT, anopepMeHT, KOpepMeHT,
cyOcTpat, MeTaboIIuT, TPOAYKT. MeXaHU3M JeHCTBHS hepMEHTOB.
Kuneruxa gepMeHTaTHBHBIX peakiuil. [[pHHIMIIBI KaUeCTBEHHOTO
0OHapYXEHHS M KOJIMYECTBEHHOTO OIPEICICHNS] aKTHBHOCTH
(depmenToB. EnquHUIbI akTHBHOCTH. Perynsuns akTHBHOCTH
(bepmenToB. Amtocteprueckue GpepMeHTsI. 30depMeHTHI.
Hcnonb3oBanue pepMEHTOB B MeJULIMHE. BUTaMUHBL.
Bbuoxumudeckue HYHKIMU U KODepMEHTHBIC (OPMBI BUTAMUHOB.

Pa3nen 2. DHepreruyeckuii 00MeH

VK-1.UJ13, VK-1.
W14, OTIK-9.
W11, OITK-9.
W12, OTIK-9.11/13

Tema 1. DHepreTndeckuii 0OMeH

OOmumii myTh kKaTaboau3ma. OKUCIUTETLHOS
JexapOOKCHIMpOBaHue MUpyBaTa. LUK TprKapOOHOBBIX KHCIOT.
Perymsimust. AHabonmueckue GyHKIMH IUKIIA TPHKapOOHOBBIX
KHCIIOT. AHAIUIEPOTHYECKUE PeakUui. MaKkpospruieckue
cyocrtpartsl. [lytn cuntesa AT®: cyGeTpaTHOE M OKHCITUTEIILHOE
¢dochopumuposanue. OxucnurensHoe pochopumuposanne ALD.
MexaHHU3M CONPsKEHHsT OKUCIEHHS ¥ (hOCHOPHIHPOBAHHUS.
XemuocMmoTrueckas teopus Mutdemia. CocTa, CTpyKTypa
HOMEHKJIaTypa JbIXaTeJIbHBIX KOMIUICKCOB U IPYTHX KOMIIOHEHTOB
LIENH IEPEHOCa HIIEKTPOHOB, UX JIOKAIU3ALMS U QYHKIIMU BO
BHyTpeHHel MeMOpane MutoxoHapui. Crpoenne AT®-cuHTAa3HL.
MexaHu3M GYHKIHOHUPOBAHHA. Peryiiamnus OKuCIUTENbHOTO
(docthoprmpoBanust. J{pIxaTeNbHBINH KOHTPOIb. MeXaHH3MbI
pa3o0meHns oOKucIeHus U GpochopunupoBanHusl.
duznonorunyeckoe 3HaUeHUE pazoduieHus. MoekyspHo-
OHOJIOTMYECKHE ACIIEKTh (DYHKIMK U AUCGHYHKINHA MATOXOHIPHH.

Paznen 3. Oom

CH YIJIeB0O/10B

VYK-1.1/13, YK-1.
nJ4, OIIK-9.
nAal, OIK-9.
nJ2, OIIK-9.1M 13

Tema 1. O6MeH yriaeBogoB

MexaHH3MBI TIepeBapUBaHUs YTIEBOAOB. XapaKTepHUCTUKA U
neiicTBue ()epMEHTOB, y4acTBYIOLINX B IIOJIOCTHOM U
MIPUCTCHOYHOM NHIeBapeHnn. OcOOCHHOCTH NepeBapUBaHU
YTJIEBOIOB B POTOBOI MONOCTH. MeXaHU3Mbl BCACHIBAHUS
yrieBoioB. [lyTH moCcTymieHns ¥ IpeBpaIeHns! YIIIEBOAOB B
TKaHsx opranusma. Kitouesas poib riroko30-6-docdara, mytn
obmeHa. CuHTe3 TmKoreHa. bruonoruueckoe 3HadeHne, peakuy,
(depmenTsl. Pacnan rimkoreHa — rimkoreHonus. buonorndeckoe
3HaUCHUE, peaKIuH, (hepMeHTH. bronoruueckoe 3HaueHne 1
peryisiius oOMeHa INIMKOT'€Ha B IIEUYCHH U B MBIIIIAX.
I'MUKOTeHO3bI U arTMKOTeHO3El. [ THKOIIN3: OHTHE, 3HAaUCHHE,
MOCJIEI0BATENbHOCTh PEAKIMH, PETyJIsLus. DTalbl HOJIHOTO
a3p0oOHOTO OKUCIICHUS TTIOKO3BI. DHEPreTHUECKUH BBIXO].
IJIMKOJIN3a B aHA3POOHBIX YCIIOBHUSX. [ IFOKOHEOreHes: cxema,
cyOcTpartsl, 6ronorndeckas pons. Lukn Kopu. I'moxo3zo-
aJTaHUHOBBIN UK. PerunpokHas peryssius IiIuKoIu3a 1
riokoHeoreHe3a. OcoOeHHOCTH MeTab0IN3Ma TITIOKO36I B TIEYEHH,
MO3T€, CKEJIETHBIX MBIIILAX, )KUPOBOH TKaHH, KJIETKaX KPOBU.
[NenTo3odocdarnsnii myTs. buonorudeckoe 3HaueHne. Peakmn
OKHCIIUTENBHOTO 3Tana, peryisiuus. Hapymenus B
nieHTo3odocdarHoM myTH. JledexT rmoko30-6-
¢docdarnerunporenassl. Perymsiums coaepikanust TII0OKO3bI B
kpoBH. CaxapHsblii [uadeT.

Pazjien 4. O0OMeH JTHNHI0B




HaumeHnoBaHue pa3aesia, TeMbl
JUCHUILUIMHBI

Copep:xanue pa3eia 4 TeMbl B JTHAAKTHYECKHX eTUHULIAX

Tema 1. OGMeH TUIUIOB

MexaHnU3MBI IepeBApUBAHMSI, BCACBIBAHUS JTUMTHIOB. DepMEHTHL.
XKenub: cocras, QyHKIHH, MEXaHU3M YYACTHS B MTHIIECBAPCHUH.
CreaTopest: MPHINHBL, TOCIEACTBHSL. MOOMIH3aIHs KUPOB 13
JKUPOBOI TKaHU: PEAKIIMU, MEXaHU3MBI PETYJISIHH, POJIb
TOPMOHOB, 3HaY€HNe. AKTHBALMS M TPAHCIIOPT KUPHBIX KACIIOT B
MHTOXOHIPHU. MeXaHU3MBbI 3-OKHCICHHS )KUPHBIX KHUCIIOT:
PeakKImu, peryIsiys, SHepreTuieckuii bananc. KeroHoBsie Temna:
OuoItoruyeckas polib, peakiuu ooMeHa, peryisiusa. Keronemus,
KETOHYPHsI, IPUIHHBI B MEXaHU3MBI Pa3BUTHSI, TIOCIEACTBHL.
BHOCHHTE3 KMPHBIX KHUCIIOT. DTallbl, PEakIiH{, CTPOCHHE CHHTA3bI
JKUPHBIX KHCIIOT, PeryIsust. BHOCHHTE3 TPHALMIITITHIIEPOIIOB.
MexaHu3M, peryJsiius, TkaneBble ocodeHHocTH. OOMeH
riunepodochonumuaos. buomorndeckoe 3HadeHne. X0aecTepo:
OUOJIOTHYECKOE 3HAYCHHUE, ITYTH MOCTYIUICHHS U HCTIOIb30BAHUS B
opranm3me. CHHTE3 X0necTepoia (cxema). Perymsiims cunresa
xojecteposia. MexaHn3M MOCTYIUICHHS XOIECTepoia B KIETKY.
TpaHCTIOPT X0JIecTepoia. [ MIepxonecTepoIeMus, ee MPHIHHEIL,
MOCIEACTBHUSL. MOEKYIIpHO-OHOIOrHYECKHIE aCTIEeKThI PETyJISIHU
o0MeHa xoJectepona. JINMONpOTENHBI KPOBH: KIIAaCCH(HKAIIHS,
CTpOEHHeE, ITarbl POPMHUPOBAHHMS, CXeMa MeTaboIU3Ma.
JucnunonpoTenHeMAr. MOJIeKyISIPHBIC MEXaHU3MBI
aTepocKIepo3a.

Ne Mudp
/i KOMIIETEHIMH
1 |YK-1.1]3, YK-1.
N4, OIIK-9.
W1, OIIK-9.
N2, OIIK-9.1/13
3 cemecTp
Ne HIugp
m KOMIIETeHIIHH

HaumenoBanue pasjaeiia, TeMbl

JAUCHUIIJIUHBI

Conepmanne pasaesia 1 TeMbl B JUAAKTHYCCKUX €IUHULIAX

Pa3gen 1. O0MeH 0eJ1KOB M HYKJICOTHI0B




Ne Mudp HaumeHnoBaHue pa3aesia, TeMbl Copep:xanue pa3eia 4 TeMbl B JTHAAKTHYECKHX eTUHULIAX
/n KOMIIeTeHIHH JUCHUILIHHBI
1 |YK-1.1U[J3, YK-1. |Tema 1. O6meH OenkoB u HykiaeotunoB |[lepeBapuBanne 6enkos B XKKT. [IpuHIUIBEI HOpMHPOBaHHS OeiKa
N4, OIIK-9. B IUTaHUU. A30THCTBIN OanaHc. XapaKTepHCTHKA OCHOBHBIX
N1, OIIK-9. KOMITOHEHTOB ITHIIEBAPUTEIBHBIX COKOB (JKEITyIKa, KHIICYHHUKA,

WJ12, OTIK-9.1/13

MIOJDKEITY I0YHOH Jkemne3bl). MexXaHu3MBbl peryJIsaiuu CEeKpeluu
MUIIEBapUTEIBHBIX cOKOB. O0pa3oBanue u cekpenus HCL
depMeHTaTHBHBII THAPONIN3 OEIIKOB B KEITyJOYHO-KHUIIIETHOM
TpakTe. MeXaHI3MBbI BCaCBHIBAHHS aMHHOKHCIIOT. brnoxummaeckue
ACIIeKThI MyKO3AJILHOTO Oaphepa jKellyI0UHO-KUIICYHOTO TPAKTa.
Hapymenne nepeBapuBanus 6enkoB. benkoBas HeZoCTaTOYHOCTB:
MIPUYUHBL, METabOIMYECKHe 1 KINHUIECKHE MTOCIIEICTBUS,
npodrakruka. [Tyt 06pa3oBaHus ITyTa aMHHOKHCIIOT B KPOBH H
€ro MCHoNb30BaHue B opranusme. O0imue peakuun ooOMeHa
AMUHOKHCIIOT: PEaKI[H TPAHCAMHHHPOBAHUS, IPIMOTO U
HETIPSMOTO Je3aMUHUPOBAHUS, 1eKapOOKCHINPOBAHHSI, TKAHEBBIE
ocoberHocTH. [TyTn ncmomp30BaHUs 6€3a30THCTOTO OCTATKa
amuHOKHCIOT. OOpa3oBaHKe OHOTEHHBIX AMUHOB (THCTaMKHa,
THpPaMHUHA, TPUNTAMIHA, CEPOTOHUHA, Y-aMHHOMACIITHOH
KHCIOTHI). POl GMOTeHHBIX aMMHOB B opranu3me. Cxema myTeit
o0MeHa ceprHa U TIHIIHA, 3HaYCHHE KaX10To myTH. OOMeH
LIUCTeHHA: cXxeMa NyTeil, 3HayeHue. 3nauenue DADOC B
6nonormueckoM cynbpuposannu. ITyTn oOMeHa METHOHHMHA U UX
3HaueHue. OOpa3oBaHue S-aJIcHO3UIMETHOHHHA, €T0 YUacTHe B
PEaKIAX TPaHCMETHINPOBaHNs. PecnHTe3 METHOHHHA, POJIb
TIr'®K u Buramuna B12 B 3ToM nponiecce. CBsizb 00MEHOB
METHOHMHA U IUIcTenHa. METHOHMH KaK JIMITOTPOITHBIA (aKkTop.
CxeMa myTeii 0OMeHa ITTyTAMUHOBOW M aCliapardHOBOM KHCIIOT, UX
OnocuHTE3, ydacTue B 00e3BpeKMBaHUN aMMHUaKa. [ JIyTaMuH Kak
JIOHOP aMUHOTPYIIIBI IPU CUHTE3€ PAlia COeAUHEHUH.
O6pazoBanue u ucrons3zoanue B opraamme ['AMK u TOMK.
denmanaHvH: cxemMa 0OMeHa, peakuy 00pa30BaHus THPO3HHA.
KaTexomaMHHOBBIN 1 METAHUHOBBIH ITyTH, PEAKIHH, PETy IS,
I'oMOreHTH3NHOBBIH Iy Th (cXema). DeHNIIKETOHY s, aTbOUHU3M,
ankantoHypus. Tpunrodan: cxeMa OCHOBHBIX ITyTel oOMeHa.
Peakuuu OnocuHTe3a CepOTOHHHA, OMOIOrHYECKOe 3HAUCHHUE.
Cxema KHHYPEHHHOBOTO ITyTH, B er0 poib. OOMEH HyKJICHHOBBIX
KHCIJIOT: IepeBapyBaHUe U BCAChIBaHKUE MPOIYKTOB I'HAPOIU3A
HYKJIEHHOBBIX KHCIIOT, TKAHEBOH 0OMEH HyKJIeoTHHOB. Cxema
OMOCHHTE3a IypUHOBOTO KoJiblia. HavyanpHble peryssTopHble
peaknuy OMOCHHTE3a ITypHHOBBIX HYKICOTHIOB. bruocuaTes AM®
1 I'M® 13 HHO3UHOBOM KUCIOTHL. Peakiuu pacnaga mypHHOBBIX
HYKJICOTHJIOB JI0 MOUeBOH KHcIoTel. Hapymenne oomeHa
ITypPHUHOBBIX HYKJIECOTHUIOB: TUIIEPYPUKEMHS, TI0Aarpa,
MoYeKaMeHHas 00sie3Hb. Peaknnu HCIIONB30BaHAS U
00e3Bpe)KMBaHN aMMHUaKa: 00pa3oBaHKe IITyTaMUHa, acllapariHa,
MOYEBHUHEI - TKAHEBbIe 0COOEHHOCTH. CBS3b OPHUTHHOBOTO IUKJIA
¢ 00MEHOM aMHHOKHCIIOT ¥ SJHEPreTUIECKMM 0OMEHOM.
HenocraTouHocTs hepMEHTOB OPHUTHHOBOTO IIUKJIA, IPUINHEI 1
nociaencTBUsA. MeXaHU3Mbl OCTPOH M XpOHUUECKON TOKCUYHOCTH
aMMHaKa, MeTab0INIeCKHe U KIMHUYSCKHE MOCIESICTBHSL.

Pazjen 2.

T"opMOHBI

VK-1.UJ13, VK-1.
W14, OTIK-9.
W1, OIIK-9.
W12, OTIK-9.1/13

Tema 1. 'opmoHBI

T'opmonsl. KoHtenum npssmMoit 1 00paTHOM NONIOKUTEIBHON U
OTPHUIIATETIBHON CBSA3H; NEPMECCUBHOCTH TOPMOHAILHOTO
JEHCTBUS; KOHIIENINS TKaHU-MHUIIEHH. DTalbl MeTabonm3ma
TOPMOHOB. Pelientopsl TopMOHOB, BUABL: MEMOpaHHBIE,
conpspkeHHbIe ¢ G-0enKaMy, KaHAIBHEIE, KaTATHTHIECKHE,
LUTO30JIbHBIE, IAEPHBIE, QYHKLIUH, METa00I13M. MoNleKyIspHbIe
MEXaHU3MBI AefCTBHS BOZOPACTBOPHMBIX CHTHAIBHEIX MOJIEKYT
(menTUOHBIX TOPMOHOB, (PaKTOPOB pocCTa, IUTOKHHOB U JIp.).
BHyTpUKIIETOYHBIE TOCPETHUKN IEUCTBUS TOPMOHOB:
LHUKIHYECKUE HyKJICOTHUIBL, IENTU/IBI, IPOU3BOIHBIE KUPHBIX
xucnot, UT®, A", Ca2+ u ap. - xumudeckas IpUpoja, CTpyKTypa,
o0OMeH, GyHKIUH. MeXaHU3MbI AefCTBHS TOPMOHOB Pa3ITHYHBIX
KJ1accoB. | OpMOHBI rumoragaMyca: 0COOEHHOCTH OMOCHHTE3a,
CTPYKTYPbI, MEXaHU3MOB JeHCTBUsL, PyHKIHA. TPOIHbIE TOPMOHBI
runo¢u3a; Kiaccu(puKanus, XMMAYecKas IIPUpoJia, 3HaAYCHHE B
perymsanun pynkipii nepudepudeckux xene3. CTI: merabonusm,
MeTabonaudeckue u Gpuznonormdeckue 3Gdexter. HetfiporopmMoHst -
OKCUTOIIMH U Ba30IPECCHH, UX OHONOTHYeCKOe IEHCTBUE.
AJZpeHavH, TII0KaroH, NIIOKOKOPTUKOU/IBL: CTPOCHHE, BIIVSIHUE
Ha oOMeH BemecTB. IHCYIHH: MONEKyIIpHbIE MEXaHU3MBI
neiicTBrs U Ouonorndeckue 3Qpdektel. CaxapHbiil qrader.
TupeonaHble TOPMOHBL: CTPOCHHE, BIUSHHUE HA OOMEH BEIIECTB.

Pasnen 3. buoxuMusi neyeHu M KPOBH




Ne Mudp HaumeHnoBaHue pa3aesia, TeMbl Copep:xanue pa3eia 4 TeMbl B JTHAAKTHYECKHX eTUHULIAX
/n KOMIIeTeHIHH JUCHUILUIMHBI

1 |YK-1.1U[13, YK-1. |Tema 1. buoxumus nedeHu u KpOBA Pois mewenu B mojiepkaHuM TOMEOCTa3a — B 0OMEHE YTIIEBOJIOB,
na4, OIiK-9. JIMIKAOB U 0enkoB. MeTaboausMm sranoiia. Poib reuenu B
N1, OIIK-9. MMUTMEHTHOM OOMeHe. BHOCHHTE3 1 pachaj reMorioonHa.
a2, OIIK-9.1J13 Iopdupun u xentyxu. JleTokcukannoHHas QyHKINS ICUSHU.

Buoxumus KpoBH. benku mia3Mel KpoBH: KiIacCU(UKAIHS, METObI
paznenenust. OcOOEHHOCTH YHEPIeTHIECKOr0 OOMEHa,
HYKJICOTHTHOTO 00OMeHa, 0OMeHa GeJIKOB, JTMIIHIOB U YIIICBOJOB B
SpHUTPOLHTE. MeXaHH3MbI TPAHCIIOPT KHCIOPO/a, YIIICKUCIOro
raza, perymsinua KOC. O6MeH xemesa: poJib jkelie3a B OpraHu3Me,
MEXaHM3MbI HHTECTHHAILHON abCOpOIINH Kele3a, MyJIbl JKelesa,
peryJsiius romeocrasa xxeiesa. HapyeHus oOMeHa xenesa.
Cucrema remocrasa. BHOXUMUYECKHE MEXaHU3MbI (HOPMUPOBAHHS
KpOBsiHOTO crycTka. Ponb Ca2+ u Butamuna K.
IIporuBocBepThIBatommas cucreMa. Cucrema puOpUHOIH3A.
MeTo/1bI OLICHKH CHCTEMBI reMocTa3a. HapyleHus: CHCTEeMBI
reMocTasa.

Pa3nen 4. BuoxuMus moJIOCTH PTa

1 |YK-1.1U[13, YK-1. |Tema 1. Buoxumus nonoctu pra Buoxumus coenuHuTeNnsHON TKaHU. CTpoeHue, GYHKIHH U
14, OIIK-9. MeTaboIM3M KoJutareHa. [ JIMKONpOTeNHBI ¥ IPOTEOTIINKAaHBI
nA1, OIIK-9. COEMHUTEIBHON TKaHW M MUHEPAJIM30BaHHBIX TKaHeH 3y0a.
na2, OIK-9.1/13 Buoxumus Tkaneit 3y06a. OcOOCHHOCTH XHMHUYECKOTO COCTaBa

SManu, IeHTUHA U 1ieMeHTa. OCHOBHBIE TAIlbl MHHEPATH3aI[HN
KOCTHOM ¥ 3yOHOM TkaHed. buoxnmus cimronsl. CocTaB U GH3HUKO-
XUMHUYECKUE CBOMCTBA CMEIIAHHOM CiItoHbI. [IoBEpXHOCTHBIE
obpa3oBaHus Ha 3ybax. BroxuMuueckrne OCHOBBI TaTOreHe3a
Kapueca 3y00B.

3.2. IlepeyeHp pa3aejoB, TeM [JTUCHUIUIMHBI [JIS CAMOCTOATEJbHOI0 M3Yy4YeHUS
o0yvyaruumMucs

Pazgenpl 1 TeMBbI AUCITUTUIMHBI JJII CAMOCTOSITEIBHOTO U3YUYEHUST O0yJarOIIMMUCS B MMPOTpaMMe He
MIPETYyCMOTPECHBI.



4. TemaTuyeckuii NJaH KOHTAKTHOW padoThl 00y4yawIIUXCsi C NpemnojaBaTeeM IpPH
NPOBeIeHUM 3aHATHI

Ne | Buasl Ilepuon odyuenus (cemectp). [lopsiakoBbIe HOMepa U KonuuectBo | Buabl Tekyuiero DopMbI
N | y4eOHBIX | HaMMeHOBaHHs pa3/1eaoB (MPH HATUYHM), TeM, y4eOHbBIX 4acoB KOHTPOJIsI MpoBeAeHusI
/m | 3aHATHIR* 3aHATHI KOHTaKTHOH | ycrieBaeMoCTH** TeKyLIero
padoThI KOHTPOJIsI
ycneBaeMoCcTu ™ **
KIl [ OY | OK
1 2 3 4 5 6 7 8
2 ceMecTp

Pa3znen 1. benku u hepMeHTHI

Tema 1. Benku u pepMeHTHI

1 JI3 DepMeHTHI 2 J1 1 1
2 JI3 BuraMuHbI 2 J1 1 1
3 JITI3 BBoHOE 03HAKOMUTENIHLHOE 3aHSITHE 2 T 1 1
4 JITI3 DepMeHTHI: CTPOCHHE, MEXaHU3MBI JICHCTBUS, KHHETHKA 2 T 1 1
5 JIII3  |Perymsmms aktuBHOCTH (epMeHTOB. [IprMeneHne GepmeHTOB 2 T 1 1
B CTOMATOJIOTMYECKON IPAKTHKE
6 JIII3 | ButaMuHEL 2 T 1 1
7 K Texymuii pyOexHblii (MOXYIBHBIN) KOHTPOJIH MO TeMe 1 2 P 1 1
«benku u (hepMEHThD
Pasnen 2. DHepreTHuecKuii 0OMeH
Tema 1. DHepreTHuecKuii 0OMeH
8 JI3 DHepreTuuecKuii 00MeH 2 J1 1 1
9 JITI3 OO6ue myty Karaboyms3ma 2 T 1 1
10 JITI3 Iyt cunTeza ATO 2 T 1 1
11 JIII3 | TkaHeBoe IbIXaHUE 2 T 1 1
12 K Texymuii pyOexHbIi (MOAYIBHBIN KOHTPOJIB) IO TEME 2 2 P 1 1
«DHEpPreTHUECKHii 0OMEH»
Pa3znen 3. OOMeH yIieBogoB
Tema 1. OOMeEH YII€BOIOB
13 JI3 OOMeH yraeBoa0B-1 2 J1 1 1
14 JI3 OOMeH yIiaeBog0B-2 2 J1 1 1
15 JIII3  |IIepeBapuBaHKe U BcackIBaHHE YIIIeBOROB. OCOOEHHOCTH 2 T 1 1
nepeBapuBaHus YIIEBOJOB B MOJNIOCTH pTa. Merabonusm
TJINKOTCHA
16 JIIT3 I'MKoNM3 U TIIIOKOHEOreHe3 2 T 1 1
17 JIII3  |IIenTo30docdaTHBI MyTh. Perysuus ypoBHs IIIOKO3HI B 2 T 1 1
KpPOBU
18 K Texymmuii pyOexHbIH (MOTYITBHBIN KOHTPOJIB) IO TEME 3 « 2 P 1 1
OG6MEH YIIEBOI0B)
Pasgen 4. OOMeH TUIINIOB
Tema 1. OOMeH TUIIUIOB
19 JI3 OOMeH JHITHI0B 2 pil| 1 1
20 JII3  |Kimaccudukanus mununos. [lepeBaprBaHye U BcacbIBaHHE 2 T 1 1
munuaoB. OCOOEHHOCTH NIepeBapUBAHUS JUITUAOB B MOJIOCTH
pra
21 JIII3  |JIumonus. Bera-okucneHue )UPHBIX KUCIOT. MeTabomu3m 2 T 1 1
KETOHOBBIX TEI
22 JIII3  |Cunres xupHbix kuciot. Cuare3 TAT u @JI, cunares 2 T 1 1
xoJsiecTepuHa. JINnonpoTeuHbl. ATepocKIepo3
23 K Tekyumii pyOexHbIH (MOIYJIBHBIA KOHTPOIIb) 1O TeMe 4 2 P 1 1
«OOMEH JTUIHIOBY
24 3 3aueTHOe 3aHATHE 2 ITA 1 1
Bcero B cemecTpe 48 23 23

3 cemecTp

Pasznen 1. OOMeH OEIKOB M HYKIIEOTHIOB

Tema 1. OOMeH OCIKOB M HYKICOTHIOB




Ne | Buasl [epuon o0yuyenus (cemectp). [lopsiikoBbie HOMepa U KonuuyectBo | Buabl Tekyuiero DopMbI
N | y4eOHBIX | HAaMMeHOBAHMS Pa3/ieoB (MPH HAIMYHH), TEM, YUeOHBIX 4acoB KOHTPOJIS TIPOBeIeHNsT
/n | 3ansTHIT* 3aHATHI KOHTAKTHOIi | ycieBaeMocTH ™ * TeKylIero
padoTsl KOHTPOJIAA
yCIHeBaeMoCTH ™ **
KIl [ OY | OK
1 2 3 4 5 6 7 8
25 JI3 OOMeEH aMHUHOKHCIIOT 2 J1 1 1 1
26 JIII3  |IlepeBapuBaHue O6enkoB. [lesaMuHUpOBaHHE, 2 T 1 1 1
TpaHCAaMHUHHMPOBAHHE, TeKapOOKCHINPOBAHHE
27 JITI3  |O6pa3oBaHue MPOAYKTOB a30THCTOrO OOMEHa. 2 T 1 1 1
O0e3BpeKUBAHNE aMMHAKa
28 JITI3 MeTabo0IM3M MyPUHOBBIX U MTMPUMHUJIUHOBBIX HYKJICOTHIOB 2 T 1 1 1
29 K Texynmii pyOexHBIH (MOIYJIBHEIA KOHTPOJIB) IO TEME 5 2 P 1 1 1
«O0OMeH O€JIKOB M HYKJIIEMHOBBIX KHCIIOTY
Pa3znen 2. [opMOHBI
Tema 1. 'opmoHBI
30 JI3 ["opMOHBI 2 J1 1 1 1
31 JIII3  |TopmoHsl: KnaccuyKaIys, MEXaHU3Mbl AeHCcTBHS. VHCymMH 2 T 1 1 1
U TIIIOKaroH
32 JIII3  |CreponnHsle TopMOHEL. MeTabomi3M Kansnust U Gocdaros. 2 T 1 1 1
Perysauuys ¥ pos 1is 3yOHOM TKAHU U CIIFOHBI
33 K Texymuii pyOexHbIH (MOAYIBHBIN KOHTPOJIB) IO TEME 6 2 P 1 1 1
«["opMOHEI»
Pa3znen 3. bBuoxumus rmeyeHu U KPOBH
Tema 1. buoxumus meueHu ¥ KPOBH
34 JI3 Buoxumus nmeueHu 2 J1 1 1 1
35 JI3 Buoxumust KpoBH 2 J1 1 1 1
36 JITI3 Pous meyeHn B MeTaboIM3ME YTIICBOIOB, JIUIHIOB U OCITKOB. 2 T 1 1 1
Bbenxu miasmel. benku octpoit dazel. JleTokcukannoHHas
DYHKIUS TIeYCHU
37 JIIT3 Pous meyeHn B MeTaboM3Me MUTMEHTOB. bruocuHTtes u 2 T 1 1 1
pacnaz remorjaoounHa. JXKearyxa
38 JIII3  |buoxumusi KpOBU: TPAHCIIOPT KUCIOPOAa, META00IH3M 2 T 1 1 1
JKelnesa, aHeMUH, OyQepHbIe CHCTEMbI KPOBH, CHCTEMA
remMocrasa
39 K Texymmuii pyOexHbIH (MOIXYTBHBIN KOHTPOJIB) IO TeMe 7 2 P 1 1 1
«broXMMUS IeYEeHH B KPOBH
Pa3znen 4. buoxumus moJIocTu pra
Tema 1. broxuMus MOJIOCTH pTa
40 JI3 Buoxumust monoctu pra 2 I 1 1 1
41 JIII3  |buoxumust coemuHUTENEHOM TKaHu. CTpyKTypa, QyHKIUS 1 2 T 1 1 1
MeTaboNu3M KoJulareHa. I IMKONpoTenHbl 1 IPOTEOTINKAHbI
COCIMHUTENEHOM TKaHU U MIUHEPAJIM30BaHHEIX TKaHel 3yba
42 JIIT3 buoxumus Tkaneit 3yda. OCOOCHHOCTH XUMHUYECKOTO COCTaBa 2 T 1 1 1
SMali, IeHTHHA 1 [leMeHTa. OCHOBHBIC TaIlbl
MUHEpaIU3alii KOCTHOM TKaHH U TKaHeH 3y0a
43 JII3  |Buoxumust cimonbl. CocTaB U pU3UKO-XMMHYECKUE CBOMCTBA 2 T 1 1 1
CMEIIaHHOU CITFOHBI
44 JIII3  |IIoBepxHOCTHBEIE 0Opa3oBaHMs Ha 3yOax. buoxummaeckue 2 T 1 1 1
OCHOBBI [TATOTre€He3a Kapueca 3y00B
45 K Texymuit pyOexHbIi (MOAYIBHBIA KOHTPOJIB) IO TEME 8 2 P 1 1 1
«broxumus OJIOCTH PTay»
46 2 DK3aMeH 110 OHOXUMHHU 9 ITA 1 1 1
Bcero B cemectpe 51 21 21 21
Beero no qucnuninze 99 44 21 44

(¥, **, #** cMOTpH yCIOBHBIE 0003HAYEHUS)

YcioBHLIE 0003HAYECHUSA

Busl yueOHBIX 3aHATHIT*




Buab! yueOHBIX 3aHATHIH CoxpanéHHoe HaMMeHOBaHHE
JleximoHHOE 3aHATHE Jlexus JI3
JlaGopaTopHO-IIPaKTHUECKOE 3aHATHE JlaGopaTopHO-TIpaKTHYECKOE JIII3
Konnoxsuym Konnoksuym K

Buapl Texymero kontpods ycneBaemoctu (BTK)**

Buasl Tekyero KOHTpoJIst Coxpaménnoe Conepixanne
ycneBaemoctH (BTK) HauMeHOBaHUe

Texymmuit Juctmmmaupytomuii | J] | KorTpons nocemaemocTr 3aHATHI 00y9aroIMCst
JTUCLMILTMHUPY IO
KOHTPOJIb
Texymuii TeMaTu4ecKuil TemaTuueckuit T | Ouenka ycBoeHUs 00y4JaronUMcs 3HAHHH, YMEHUIT U OIIbITa
KOHTpOJIb MPaKTUYECKOH AesTeNbHOCTH MO TeME 3aHATUS
Texymuit pyOexHbIi Py0exHbIit P | Ouenka ycBoeHust 00y4aromuMcst 3HaHUH, YMEHUH U OTbITa

KOHTPOJIb

HpaKTHHeCKOﬁ JACATCIIBHOCTHU I10 TEMC (pa3)1€ny, MOIIyJ'IIO) JHUCIUITITUHBI

®opMBI TPOBEICHUSI TEKYIIIETO KOHTPOJISI YCIIEBAEMOCTH 00yJaromuxcs ***

Ne [ ®opmbI npoBegeHnst TeKyLIEro KOHTPOJISI Texnnueckoe n Bo3mo:kHOCTH MPOBEAEHHS TEKYIIEro
ycneBaemocTu odyuaromuxcs (PIITKY) COKpalIéHHOe KOHTPOJISI yCIIeBaeMOCTH 110 BUIaM
HaHMeHOBaHHe KOHTPOJIS
pi | T P
1 | KonTpousbs npucytcrBus [IpucyrcrBue KIT | +
2 | Onpoc ycTHbIiH Omnpoc ycTHbIH oy
3 | Onpoc KOMOMHHPOBAHHEIN Omnpoc OK + +
KOMOMHHPOBaHHBIN




S. IlpomexyTouHas aTTecTAlMs 00YYAIOLIHUXCSH 10 JHCIUIIIMHE
OueHoOYHBIE CPEICTBA IPOMEKYTOYHOM aTTeCTAlluH

5.1. ®opMBbI IPOMEKYTOUHOM ATTECTALNH

CemecTp ®dopMa NPOMEKYTOUYHOMH aTTeCTAIHN* *** dopmMa NpoBeIeHUsI MPOMEKYTOUHON ATTECTAINHA
1 2 3
2 cemectp | 3auer Kontpons npucyrersust, Onpoc KOMOMHUPOBAHHBII
3 cemecTp | Ox3aMeH KonTpons npucyrerus, Onpoc yctHblid, Onpoc KOMOWHUPOBAHHBIH

YcioBHBIC 0003HAYCHHS ****

DopMbI MPOMEKYTOYHOI ATTECTALIMH CokpanéHHoe HaHMEHOBAHHE

DK3aMeH DK3aMeH D

w

3ayer 3auer




6. CTpyKTypa peHTHHIa 110 AMCHMILIMHE

6.1. O0yuarommiicss ¥MeeT MPaBo MPOMTH MPOMEKYTOYHYI0 ATTECTALMIO 110 JUCHUIIIHHE HIIH
e¢ yacT Ha OCHOBAHMHU PEeliTHHIa yCIeBaeMOCTH 00y4alolierocsi U pe3yabTaTOB MPOXO0KICHUSA
TeKyLIero pyoe;xHoro KOHTPOJIs M0 JMCHHUILUIMHE B COOTBETCTBYIOIIEM ceMecTpe.

6.2. Kpurtepum, noka3areju TNpPOBeJIeHUSA TeKYHIero KOHTPOJHA YCHeBAeMOCTH C
HCIO0JIb30BaHUEM 0AJUIbHO-PEHTHHIOBOM cucTeMbl (110 ceMecTpaM U ()OpMaM NMPOMEKYTOYHOM
aTTecTalun)

PelTUHr 1O JUCLMIUIMHE PpacCUMUTHIBAETCA IO pe3yjabTaraM TeKyIlled yCIeBaeMOCTHU
oOyuaronierocs. Tun KOHTpoJs 10 BceM (opMaM KOHTPOJs TuddepeHIUpOBaHHbIN, BBICTABISIOTCS
OLICHKM 110 IIKaJe: "HeyAOBIETBOPUTEIBbHO", "ya0BIE€TBOpUTENLHO", "X0opomo", "oTimmuuno". Ucxons
U3 COOTHOWIGHHMS U KOJUYECTBA KOHTPOJIEH, pacCUUTHIBAIOTCA pPEUTHHIOBBIE Oaibl,

COOTBETCTBYIOIIUE cucTeMe AU PepeHInPOBaHHOTO KOHTPOJISL.

2 cemecTp
Co0TBETCTBHE OIIEHOK
Brn sanaTHi ®DopMbI IPOBeIeHUS TEKYIIEro Koa-Bo . Makec. ko- eHTHHIOBLIM GaIam
KOHTPOJISI yCIIeBAeMOCTH KOHTpoJIeii | Bo 6aioB
TK|BTK|Ot. | Xop. | YioBi.
JlaGoparopHo- JII3|  Onpoc koMGuEnpoBanmsii | OK 13 156 Bl T |12] 8 4
MPAKTHYECKOE 3aHITHE
KonokBuym K Ornpoc KOMOMHHUPOBAHHBII OK 4 352 B P 88 | 59 30
CyMMa 0aJlJTOB 10 JIMCITMIUIMHE 38 CEMECTP 508
3 cemecTp
Co0TBEeTCTBHE OLIEHOK
TR — ®opMbI IPOBEIEHUs TEKYIIero Kou-Bo ~ Makc. ko0J1- CHTHHIOBLIM Ga/L1aM
KOHTPOJISI yCIIeBAeMOCTH KOHTpoJIeii | Bo 6aj10B
TK|BTK | Ot. [ Xop. | Yaosi.
Jla6opatopro- 3| Ompoc xomGrEmposasmsi | OK 12 144 Bl T |12] 8| 4
MPAKTHYECKOE 3aHATHE
KomtokBuym K Onpoc KOMOMHUPOBAHHBIN OK 4 352 B P 88 59 30
CyMMa 6aJTOB 10 JUCIHUIUIMHE 33 CEMECTP 496

Kpurtepuu BbicTaB/IeHUS] OLEHOK NPH NMPOXO0KIEHNUH NMPOMEKYTOUHOI aTTecTanuu B opme
3a4eTa (HA OCHOBAHUM PelTHMHIA yCIeBAeMOCTH 00y4Yalollerocss M pe3yJbTaTOB NMPOXO0KIEHUS
TeKylero pyoe:kHoro KOHTPOJIA 10 AUCHHUILIMHE (MOYJ/II0) MJIU eé YacTH B ceMecTpe)

2 cemecTp

Mxana Kpurepum BoicTaB/IeHUS] OLlEeHKH
OLICHHBAHUS
«324TEHO» PetituaroBHII Oarmt — He MeHee 60 % (He meHee 304 OanoB)

n
HOHy‘IeHI/IC OLCHKHN HC HUKE «YyAOBJIECTBOPUTECIILHO» 3a IMIPOXOKACHUE KAXKIAOT0 TEKYIIETO py6e)KHOI‘O KOHTPOJIA B
CEMECTPEC

«He 3a4TeHo» |PeiiTuHroBsrit 6amn — menee 60 % (MeHee 304 6amioB)
ﬁ/(l)d;;lqeﬂne OLIEHKH HI)KE «yJIOBJIETBOPHUTEIBHO» 32 IPOX0XKICHUE XOTS OBl OJJHOTO TEKYILEro pyOesKHOr0 KOHTPOJIA B
CEMCCTPC MJIM HC IMMPOXOKICHUC py6e>1<H0r0 KOHTPOJIA

Kpurtepuu BbhICTaBJ/IEeHUS OLEHOK NMPH MPOXO0KAEHUH MPOMEKYTOUHOH aTTecTanuu B Gopme
JK3aMeHa (Ha OCHOBAHMM PpeHTHHra YyclneBaeMoCTH oO0yvyamoumerocs # pe3yJbTaToB
NMPOXO0KAEHUS TEKYIIero pyoe:KkHOro KOHTPOJIS M0 JMCHUILIHHE (MOAYJII0) WIHN €€ YacTH)

CEMECTD
IIxaJjia oueHnBaHus Kpurepuu BbICTaBJIEHHS OLIEHKH
«OTJITHYIHO» PeiitunroBeiii 6ayut ve Menee 90 % (He menee 900 6aioB)

u
IMosy4yeHue OLEHKHU HE HIKE «YIOBJIETBOPUTEIBHOY 3a MIPOXOKIECHHUE KAXKIOT0 TEKYIIETO PyOEKHOrO
KOHTPOJISL B CEMECTPE




IlIkayia oneHMBAHUSA

Kputepun BhICTABJIEHHS OIEHKH

«XOPOLIO

PeiitunroBerit 6amt He Menee 75 % (He Menee 750 6amioB)

u

[MomyyeHue OLEHKH He HIKE «YIOBICTBOPUTEIBHOY 32 MPOXOXKICHHE KaXI0TO TEKYIETo pyOeKHOTO
KOHTPOJISL B CEMECTpe

«yA0BJIETBOPUTEIBHO»

Peitrunrossiii 6amt He meHee 60 % (ue Menee 600 6aoB)

"

INomy4enue OIEHKHN He HIKE YIOBICTBOPUTEIHHOY 3a MIPOXOXKIECHHUE KaXI0T0 TEKYIIETo pyOeKHOTO
KOHTPOJISL B CEMECTPE

«HEYAOBJECTBOPUTEJIbHO»

Peiitunrossrii 6amt menee 60 % (menee 600 H6anoB)

W/WITI

[MonyyeHue OLEHKH HIKE «yIOBISTBOPUTEIBHO) 3a MIPOX0KICHHE XOTsI ObI OJJHOTO TEKYIIETro PyOeKHOTO
KOHTPOJISL B CEMECTPE FITH HE MPOXOXKACHUE PYOEKHOTO KOHTPOJIS




7. OueHo4YHble MaTepHAJbI /sl MPOBeJACHUs] NMPOMEKYTOYHON aTTecTallMu 00y4arolUXCs MO
AUCHMILIHHE

IIpuMepbl NpakTHYeCKUX (CHTYalMOHHBIX) 3a4a4 ISl NMOATOTOBKH K IPOMEXYTOYHOMI
aTTecTallnu

1. VY manueHTKH C CHCTEMHOW KpacHOM BOJYaHKOW oOHapykeHa aHemus. Kak perymupyercs
BcachiBaHue keine3a? KakoBa ponb remncumuua? [louemy pa3BUBaeTCS aHEMHsS XPOHUYCCKUX
3a001€eBaHuil?

2. ¥V manueHTa ¢ KapJUOTE€HHBIM IIOKOM OOHapy>KeH BBHICOKUI ypOBEHb JlaKkTaTa B KpoBU. B kakom
nporuecce obpasyercs naktar? Hanumure peakiuio oOpa3oBanus jakrara. [louemy ero Koam4ecTBo
MOXKET CHJIbHO BO3pacTaTh MpH THMOKCHMHU TkKaHei? Kakoil Tunm HapymieHui KUCIOTHO-OCHOBHOTO
OanaHca MOXET pa3BUBAThCSI MPU HAKOILJICHUH B KPOBU JIaKTaTa?

3. Poautenu pebenka oOHapyKuiau ObICTPOE MOTEMHEHHE €T0 MOYHU IMPU KOHTAKTE C BO3AYXOM.
Kakoe 3aboneBanue MOXHO TpeAnosokuTh? OOMEH Kakoi aMHHOKHCIOTHI HapyiieH? OObICHUTE
OMOXMMHYECKHI MEXaHU3M HapyIICHUH.

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 MOATOTOBKHU K NMPOMEKYTOYHOM aTTecTanuu B gopme 3a4éta

DepMeHTHI

1. ®yHkMK OENKOB B OpraHu3Me 4YesioBeka. DU3NOJOTHYECKH AaKTHBHBIC NENTHIBIL. Y POBHH
CTPYKTYPHOH opraHuzaiuu OenkoB. [lepBuuHasi, BTOpu4Hasi, TPETUYHAS U YETBEPTHYHASI CTPYKTYPHI
Oenka. CBsI3u, X CTAOUITU3UPYIOIITHE.

2. Cnoxwusie 6enku. Kitaccudukanusi, crpoerue, nmpumepsl. CTpoeHre u GyHKIIMH MHOTIO0WHA.
3. Ctpoenue u ¢pyHkuuu remoriioonna. [TonsaTre o reMorioOMHOMaTHIX.

4. OOmas xapaktepuctuka ¢epmentoB. CrnenupuyHocts ¢GepMeHToB. Buabl cnemuduarocTH,
npumepsl. Ctpoenue dpepmenToB. Kodakropsr u kodepmentsl. Kimaccudukanus u HOMEHKIATypa
dbepMeHTOB.



5. Mexanu3m JeiicTBusi (epMeHTOB. AKTHUBHBIM IeHTp (epmeHTa. DTanmbl (epMEHTaTHBHOTO
Katasm3a. Mojenn B3aUMOJCHCTBUS (QepMeHTa ¢ cyOcTpaToMm: «KIo4Y-3aMok» W Kommmanga
(MHIYLIMPOBAaHHOT'O COOTBETCTBUS).

6. OCHOBBI KHHETHKU ()€PMEHTATUBHBIX PEAKINIl. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATUBHOM peakuu
OT KojJM4yecTBa cyoOcTpara. YpaBHeHue Muxasnuca-MeHTeH. 3aBUCUMOCTh CKOpPOCTH
(epMEeHTAaTUBHONW peakuuu OT KoiuyecTBa (epMEeHTa. 3aBUCHMOCTh CKOPOCTH (DEpPMEHTATUBHOM
peakuuu ot Temnepatypsl u pH cpenpbl.

7. UnrubupoBanue ¢GpepMEeHTAaTHBHONH aKkTUBHOCTH. KOHKYpEHTHOE M HEKOHKYPEHTHOE OOpaTHMOe
uHruouposanue. HeoGparumoe narnduposanue. Kunernueckue 3aBucumoctu. [Ipumepsr.

8. Amnocrepuyeckue ¢pepMeHTsl. OCOOEHHOCTH CTPOCHUSA M (YHKIMOHHPOBAHUA. AJUIOCTEPHUUECKUE
s dexTopsl. Perynsuus AKTUBHOCTH bepMeHTOB 0eloK-0eTKOBBIMU
B3aumoneicTeusMu.  Perynstopuele Oenku. Accoumanus-nuccouuanus. Ilpumepst. Perynsnus
aKTUBHOCTH  ¢epMeHTOB myTeM  (ochopunupoBaHusi-1eGocPopmInpoBanns, HYaCTUYHBIM
IIPOTEOJIU30M.

9. Uzodepmentsl. Ilpumepsl. buonorndyeckoe 3Hauenue. [lonstre o0 sH3uMomaTusx. llpumepsr.
DH3UMOJMArHOCTUKAa ¥ JH3uMoTtepanus. [Ipumepsl wucnoib3oBaHus (EPMEHTOB B KadyeCTBE
JICKapPCTBEHHBIX CPEJICTB.

DHepreTu4eckuii o0OMeH

1. Karabonu3m u anabonusm. OOmas cxema oOMeHa BEIIECTB UM HHEPrMHM B OpPraHU3Me 4YeJoBeKa.
Crenuduueckue u od1ue myTH Karabonus3ma.

2. OxucnutenbHoe JeKkapOokcwinpoBaHue nupyBara. CTpoeHue NHUPYBATAECTUAPOIEHAZHOTO
koMriekca.  CTaauM  OKMCIMTENBHOrO  JeKapOOKCUIMPOBAaHMUS  HupyBaTa.  Perymsauus
NUPYBaTACTUAPOr€HAa3HOIO KOMIUIEKCA.

3. ]_[I/IKJ'I TpI/IKap6OHOBBIX KHCJIOT. 0611[8.5{ CXEMa, DHECPICTUICCKOC 3HAYCHHC.

4. TlocnenoBaTenbHOCTh PEAKIMA IUKJIAa TPUKApOOHOBBIX KHUCJIOT. Peaknuu aeruapupoBaHUs.
Cyb6ctpaTtHoe dhocopuiinpoBaHue.

5. Perymsmus uukia TpUKapOOHOBBIX KHUCIOT. AHabonudeckue (PyHKIHMHM IUKIA TPUKapOOHOBBIX
KHUCJIOT. AHAIJIEPOTUYECKUE PEaKIIUU.

6. [IpencraBnenue o Makposprudeckux cyocrparax. Knaccudukanus MakposproB. MakpospruuHocTb
AT®. ATO — yHuBepcaabHasi SHEPreTHUeCcKasi BaJIt0Ta KIETKH.

7. Ilytu cunteza AT®: cybcrpatHoe u okuciutenbHoe dochopunupoanue. [IpuMepsl peakimit
cybcrpatHOTO (hOoChHOPHINPOBAHUS.

8. OxwucnurenpHoe ¢dochopunupoBanue AJ[d. MexaHu3sM CONPSDKCHUS  OKHUCICHUSA H
dbochopurpoBanusi. XeMUOCMOTHYECKas: Teopust Murtuesa.

9. CocraB, CTpyKTypa MU HOMEHKJIAaTypa IbIXaTEJIbHBIX KOMIUIEKCOB M APYrMX KOMIIOHEHTOB IIETH
nepeHoca JJIEKTPOHOB, MX JIOKalIM3aluus M (yHKIMU BO BHYTpPEHHEH MeMOpaHe MHMTOXOHJPHUH.
Crpoenne AT®-cunTazpl. MexaHu3m QyHKIIMOHUPOBAHUS.

10. Perynsmus oxuciautenbHoro GocopunnpoBanus. JlpIxaTeabHBIA KOHTPOJb. MeXaHU3MBbI
pazoOmenust okucieHuss u dochopunupoBanus. Ousnonorndeckoe 3HaueHue paszodmenus. UCP-
6enku. MosnekynspHO-O0MOI0THYEeCKUE aCTIeKThl PYHKIMH U AUCPYHKIIMU MUTOXOHIPHIA.



OOMeH yTiIeBOJI0B

1. buonormueckas poib yrieBomoB. CyTouyHass MOTPeOHOCTh B YTIIEBOJAAX Y B3pPOCIBIX U JIETEH.
VYTr1eBo1bl MUIIH )KUBOTHOTO U PACTUTEIILHOTO MPOUCXOKACHUS, NX 3HAUCHHE.

2. Crpykrtypa u (QYHKIMU TpeICTaBUTENEH YIJIEBOJOB: MOHOCAXapuJOB, JHCaXapuJIOB,
TOMOIIOJIMCaXapHUI0B.

3. IlepeBapuBanue yrieBoI0B. XapaKTEPUCTUKA U ACHCTBHEC ()EPMEHTOB, YIACTBYIOIIUX B IMOJIOCTHOM
U MPUCTCHOYHOM TUIIEBAPEHUU: O-aMujia3a POTOBOH IMOJIOCTH, (DEPMEHTHI MAHKPEATHUYECKOTO COKa,
(hepMEHTHBIC KOMITJICKCHI TOHKOTO KUIIIEYHUKA, OTBEYAIOIINE 33 THAPOIIU3 JUCAXAPHIOB.

4. Hapyuienue nepeBapuBaHusl U BCAChIBAHUS YTJIEBOJIOB: CHHAPOM MaibabCOpOIuu: OMOXUMUIECKUE
MPUYMHBI, METa0OJIMYECKUE HAPYIICHUS U TOCIEACTBUS, MEXaHU3MBbI PA3BUTHS BEAYIINX THUIIOBBIX
CHUMIITOMOB. HETIEPEHOCUMOCTh CaxXapo3bl M JAKTO3bl: OMOXUMHUYECKHUE MPUYHUHBI, TOCIEACTBUS,
MEXaHHU3MbI PA3BUTHSI XaPAKTEPHBIX CUMIITOMOB.

5. TpancnmopT MOHOCaxXapHIOB Yepe3 KJIETOYHble MeMOpaHbl: obOjerdyeHHas AUQQy3ust U aKTUBHBIHA
TpaHcopT. TpaHCHOPTEPHI TIIIOKO3bI: BUIBI, OCOOEHHOCTH CTPYKTYpbl, ¢GyHKUuU. WHCyIHH-
3aBUCUMBIE TPAHCTIOPTEPHI.

6. Ilytu mpeBpareHus: TIOKO3bl B KieTke. VCTOUHHWKHM TIIOKO3bI B KieTke. DochopunupoBaHue
TITFOKO3BI, KITF0YeBasi poJib TII0K030-6-(ocdara.

7. OcobeHHoCTH (pepMEHTOB OOMEHa YIJIEBOJOB B IMEUYEHU: Y4YacCTHE TIIOKOKMHA3bl U TIIOK030-6-
docdarassl B moaepKaHNH MOCTOSHHON KOHIIGHTPAIMH TIIFOKO3bI B KPOBH.

8. CuHTE3 TIIMKOreHa U3 FHIOK030-6-(I)OC(I)8.T8. (FHI/IKOFGHOFCHGL’\). buonorunueckoe 3HA4YCHHUC, pCaKIUH,
(bepMeHTLI. TxaneBas 1 KJIeTOYHas JOKaInd3amus.

9. Pacmag ramkoreHa a0 TJIOK030-6-hocdata. buonormueckoe 3HaueHHe, peaklu, (EepMEHTHI.
TkaHeBast U KJIeTOYHAas! JJOKATU3ALHSL.

10. OcobenHocTn 0OOMeHA TJIMKOT€Ha B IIEUEHH U MbIIIIAX IIPpHU HCEKOTOPBIX (1)I/I3I/IOHOFI/I‘IGCKI/IX
COCTOAHHUAX (HOTpe6J'IeHI/Ie numuy, rojJdogaHuc, MbIIICYHAA aKTI/IBHOCTB). Yuyactue TOPMOHOB B 3THX
mpoueccax.

11. Perynmsuus dbepMeHTOB oOMEHa TJIMKOT€HAa — TJIMKOT€HCHHTAa3bl M TIUKOTeH-(ochopuiasbl:
TOpMOHAJIbHAS — BIIMSHUE apeHalliHa U IJII0KaroHa (aJeHWIAaTIMKIA3HbIH MeXaHu3M, poib TAM® u
MPOTEUHKUHA3bl A); poJib MHCYJMHA U ydacTtue Qocdoaudcrepasbl B CHUIKEHUU KOHIIEHTpALUU
HAMO® B KJeTKe; aljocTepuueckas peryisiius akKTUBHOCTH TIHMKoreH(pochopuaasbl Mpu ydacTUd
AM®O®; xanbluii-3aBUCHMast aKTUBAIMsI KUHa3bl (pochopriazsl MIUKOreHa.

12. T'enetmyeckue HapyuleHUss CHHTe3a (ArJIMKOT€HO3) M pachlaja TriuKoreHa (MeYeHOYHbIE,
MBIILIEYHBIE U CMEUIaHHbIE TJIMKOTEHO3BI).

13. XapaktepucTuka Impolecca TJIMKOJM3a: JIOKalu3alusd MW YCJIOBUA NPOTEKaHUs Mpolecca,
MOCJIeI0BAaTEIbHOCTh peakuuid U (QEepMEHTbl, KOHEUHbIE MPOAYKTHI, YydyacTHE aJCHUIOBBIX
HYKJIEOTUIIOB U dHepreTnyeckuil 3¢(dexT, HeoOpaTuMble peaklMH TIMKOJN3a, PeaklUuu TIIMKOJIu3a,
conpsbkeHHbIe ¢ oTpedsenneM AT®, peakuuu cyocTpatHoro GhochoprIMpoBaHus, UX CYIIHOCTh U
3Ha4YeHHE, TNINKOJIUTUYECKAsk OKCUIOPEIYKIUS €€ CYIIHOCTh U 3HaUEHUE.

14. XapakTepucTuKa Mpolecca TIIIOKOHEOTeHe3a: JIOKaJu3alMsl M YCIOBUS TNMPOTECKAHUS pPEaKIUH,
cyOcTpatbl, MOCIe10BaTEIbHOCTh peakuil U (epMEHTHI, peaKIMK IITIOKOHEOreHe3a, CONPSKEHHBIE C
notpebnenuem ['TO® u AT®, HeoOpaTUMBbIe peaklUK TIIOKOHEOTeHE3a, 3HAUYCHUE MPU TOJOJIaHUHA U
¢duznyeckoil paboTe, pacxo SHEPruu AJsi CUHTE3a OJHONW MOJIEKYJIbI TJIFOKO3bI.



15. PeummnpokHas peryjsius TIMKOJW3a W TJIIOKOHEOreHe3a: TOpMOHalbHAas — pOJib WHCYJIHHA,
aJpeHalINHA, KOPTU30JIa, TIIOKAroHa; ajmioctepuieckas — poib ATD, AJID, AMO®, nuTtpata, KUPHBIX
KHCJIOT, TIIF0K030-6-(hocdata, GppykTo30-6-hocdata, Gppykro3o-1,6-mudocdara, anetmi-SKoA.

16. AHa’poOHOe okxucieHue TIIOK03bl. Cyapda TPOAYKTOB TIMKOIW3a B aHAIPOOHBIX YCIOBHSX.
DHepreTudeckuit 3pPeKT OKUCIECHUS TIFOKO3BI M TIMKOTEHA B aHAYPOOHBIX YCIIOBHUSX.

17. Cyan0a mpoayKTOB TJIMKOJIM3a B a3poOHBIX yenoBusx. [ munepondocdarnas u manaT-acrapTaTHas
YEITHOYHBIC CUCTEMbI. DHEPreTHUYCSCKHUH BBIXOT a3POOHOT0 OKHUCIICHHUS TIFOKO3BI.

18. Drambl a’poOHOr0 OKHUCIEHUS U CYMMapHO€ YypaBHEHHE a’pOoOHOro pacrajaa TIOKO3BI.
[IpenmyuiecTBa a3poOHOT0 OKUCIEHMUSL.

19. Iupysar: myTu oOMeHa, 3HaUY€HUE, peakIuu MpeBpauieHus B aneTuid-SKoA u okcanoanerar,
sHepreTuueckuit 0ananc okucienus go CO2 u H20.

20. I'moko3o-naktaTHeld 1ukN (1ukn Kopu), ero 3HaueHue npu Qusudeckoir padore. Mcrounuku
MOJIOYHOM KUCIJIOTBI B OPTraHU3ME.

21. OcobGeHHOCTH MeTa0OoNIM3Ma TIIOKO3bl B TIEUYEHH, MO3T€, CKEIIETHBIX MBIIIIAX, KUPOBOW TKaHU,
SPUTPOLIUTAX.

22. XapaKTepI/ICTI/IKa HeHTO30(1)OC(I)aTHOFO IyTH OKHUCJIICHUA TJIIOKO3bI: PpACHPOCTPAHCHUEC U POJIb
HCHTO30(I)OC(I)3.THOFO MyTH, pC€akKlunu OKHCIUTCIIBHOI'O 3Talla, NpCACTABICHUC O HCOKHCIUTCIIBHOM
oTare, (bepMeHTLI, KO(pepMeHTLI, B3anMOCBS3b nmponecca C TJIMKOJIU30M, 3HAQUYCHUC
HeHTOSO(bOC(I)aTHOFO IIyTH B )KPIpOBOfI KJICTKE, SpUTPOLUTEC, B ACTIAIINXCA KIICTKAX.

23. HacnencrBeHHas 3H3MMONATHUA TIIOK030-6-pocdaT-aeruaporeHassl. GakTopbl, TPOBOLUPYIOLINE
NpOsIBJIIEHUE HEAOCTaTOuHOCTH pepMmenTa. [locneacTBusi.

24. FOpMOHaHLHaH peryisnus obMeHa YIJIeBOaOB. Bnusaue HHCYJIMHA, aApCHAJIMHA, IJIFOKAroHa,
KOpTHU30JIa Ha YPOBCHb I'NITFOKO3bl KPOBU U Ha BHYTPUKJIICTOYHBIC IMMPOLCCCHI NPEBPAIICHUSA T'NIFOKO3BI.
I/IHCYJ'II/IH—SaBI/ICI/IMLIe TKaHH. rOpMOH—‘IYBCTBI/ITeJ'IBHBIe (I)epMeHTBI oOMeHa yrieBoaos, CIOCOOBI UX
peryisiuu.

25. ®u3znoaorudeckre 1 maToJornuecKue TAICP- U TUIIOTJIMKEMUUN: IIPUYNHBI BOSHUKHOBCHUS.

26. O0mas xapakTepucTUka caxapHoro auadera 1 u 2 tuma. HapymeHHsie myTu oOMeHa yrieBOIOB.
buoxuMmuueckrne MexaHu3Mbl OCJIOKHEHUI caxapHOTo auadeTa.

OOMEH TUIUI0B

1. Knaccudukamus munuaoB. [Ipocteie numnuabl. TpualuiaTIHIEPObl, CTPOCHUE, OHWOJIOTHYECKas
ponb u GYHKIMH, >KUPHBIE KHCJIOTHI, BXOJISINIME B UX COCTaB. buomoruueckas pojb
MOJIMHEHACHIIIEHHBIX KUPHBIX KACIIOT.

2. IlepeBapuBanue nunuAoB. I[luineBble MCTOYHUKMU JIUMIUIOB, CyTOYHAs IMOTPEOHOCTh JeTed u
B3POCJIBIX B *KHJIKHX U TBEPJBIX KUpax. JTansl nepeBapruBanus aunuaoB B XKKT.

3. CocraB XeIun U ee POJIb 4JIs1 OpraHnu3Ma U B IICPCBapUBaHUU JIUIIUI0B. BI/II[BI JKCIIYHBIX KUCJIOT, UX
¢yHkuu, crpoenue. [IpuUMHBI W TOCIEACTBUS HApPYHICHHS JKEITUYe0Opa30BaHUS W CEKPEIHH
xkemun.  DepMeHThI, OCYIIECTBISIIOIINE MePEeBAPUBAHKE TPHAIMITIHIEPOJIOB, (GochHOoMUnuIoB U
3(HUpOB XOJecTepUuHa B TOHKOM KHIIEYHHUKE. MecTto 00pa3oBaHus U CINOCOO AKTUBAIIUU ITUX
dbepmenTtoB. Pois dpochommmaz A2 u C.



4. Bo3MoOXHbIE MPUYMHBI HapyLIEHUs INEpeBapUBaHUs U BCAChIBaHUS NHILEBOro >xupa. [IpuduHb
TUIIOBUTAMUHO30B U CT€ATOPEH IPU HAPYILEHUHU [IEPEBAPUBAHHUS JIUITNUIOB.

5. PecuHTe3 nunuaoB B  OHTEPOLUTAX, €r0 pojb. TpaHCIOPT PECUHTE3UPOBAHHBIX
TPUALWITIIULEPOJIOB B OPraHU3ME.

6. XapakTepuCTHKa CHUHTE3a >KUPHBIX KHUCIOT U3 IUIFOKO3bI: JIOKAJIU3ALMs U YCIOBUS IPOTEKAHMS
nporiecca, cxema obpazoBanus anetusi SKoA M3 IIIIOKO3BI, pOJib HUTPaTa B MEPEHOCE AlETHIILHOM
IpYIIbl B LMTO30Jb, €r0 JaJbHEHINE NpeBpallleHMs, peakuus cuHTre3a ManoHuia-SKoA, poib
ButamuHa H, ero xapakrepuctuka. CTpoeHne MyJabTH(GEPMEHTHOTO CHHTa3HOT'O KOMILIEKCA, XHMH3M
peakuuii, IPOUCXOAAIIUX B KOMIUIEKCE, KOHEUHBIN IPOAYKT CUHTE3a, PEryJIsALus polecca.

7. Peakumu cuHTe3a TIMnepoi-3-(ocdara u3 riaroko3sl. Jlokanuzamus 1 posb mpolecca.

8. Peakmnuu CHHTC3a TPpUAWJITIIUICPOJIOB (JII/IHOI‘CHC3). >KI/IpHO-KI/ICJ'IOTHLII\/'I COCTaB
TPUALTUIITIIALCPOJIOB. CBs3bp CHHTE3a TPUALUIITIIMLICPOJIOB C 00MEeHOM YTJICBOOAOB. CXO,Z[CTBO )41
OTJIMYME OMOCHUHTE3a TPUAOWITIIMICPOJIOB B )KHpOBOI‘;I TKaHHU U IICYCHU.

9. Jlumonmus: JIOKaJIn3anusa W YCJIOBUA TIPOTCKAHUA TIIPpOHECCa, IMOCICAOBATCIBbHOCTD peaKuHﬁ 151
(I)epMeHTLI, KOHCYHBLIC MMPOAYKTHI, TOPMOHAJIbHAA PETYJIALIUSA ITPOLECCCa, TPAHCIOPT U HUCIIOJIb30BAHUC
CBO60I[HBIX JKUPHBIX KUCJIIOT, 06pa3yr01u14xc;1 TIpH JIUIIOJIN3C. Yrunuzanus rimoepoJia.

10. Peakmun okucneHus JKUPHBIX KHUCJIOT OO YTJICKUCIIOIO Ira3da U BOABL: POJIb KAPHUTUHA B OKHCJIICHUHN
JKUPHBIX KHUCJIOT, JIOKAJIU3alus U YCIIOBUS IIPOTCKAHUA B—OKI/ICJ'ICHI/IH, nocCiacaA0BaTCIbHOCTDb peaKI_lI/Iﬁ B-
OKHCJICHHA U (I)epMeHTLI, y4acTuC¢ BUTAaMHUHOB U KO(I)epMeHTOB, KOHCUYHBIC ITPOAYKTHI, CBA3b C ]_[TK u
JIBIXaTEIbHOM IOCIIbIO, BHCPFCTI/I‘-IGCKI/Iﬁ BbBIXOJ IIpomecca, pacueT BHGPFGTHHCCKOﬁ OCHHOCTHU B-
OKHCJICHHS MAaJbMUTHHOBOM KMCJIOTHI.

11. OcoGeHHocTH OOMEHa TPHALMITIUIEPOIOB IMPU HEKOTOPBIX (U3NOJIOTMUYECKUX COCTOSTHHUSIX
(moTpebieHne MUK, TOJI0AAHNE, MBIILIEUYHAs AKTUBHOCTB ).

12. PCaKI_II/II/I CHHTC3a KCTOHOBBIX TCII. yCJ'IOBI/IH, JIOKAJIM3allrA U POJIb IIpouecca. Peaxmun YTUWIN3alOun
KC€TOHOBBIX TCJ B TKaHAX.

13. TlpuunHbl KeTOANM 1032 TIPH TOJOIAHUH U caxapHoM auabdere. Ponb aedunnra okcanoanerara ajis
aKTUBAIMU KETOTeHE3A.

14. JXupHo-kucnoTHeii coctaB (ochomunuaon. [IBa mytu OumocunTe3a ¢ochoaunumos. Pomnb
BuTaMuHOB B6, B9 u B12, cepuna u MeTnoHnuHa. JIMoTpomnHeie BEIECTBA, PEAKLIMHU, B KOTOPBIX OHU
yuacTByIOT. [lpuunnbl HapymeHus cuHre3a (ochonunuaos. [IpuuuHbl U MOCIENCTBUS KUPOBOTO
remnarosa.

15. XumMuueckoe CTpoeHHE W OMOJoTHYecKas posib xoyiecteposia. [IuieBpie ICTOYHUKHN XO0JIeCTepoIa.
[Tytu u mpoayKThl MeTaboM3Ma XoJecTeposia. BriBeeHue xonecreposia U3 OpraHusMa.

16. Cunre3 xoisectepoiia. Jlokanu3zanus, MCTOYHUKHU YTIIEpOJa U BOJOPOA, 3TAlbl CUHTE3a. Peakuuu
CHUHTE3a MEBAJIOHOBOW KHUCJIOThL. CXxema JaJbHEWIIMX ATAlOB CHHTE3a Xxosectepona. CBsi3b CHHTE3a
xoJiecteposia ¢ 0OMEHOM yTJIEBOJIOB. Perysiius cuHTe3a xonecrepoia.

17. JlumompoTewHbl KpOBU: KiacCU(UKALUA, CTpPOEHHUE, 3Tamnbl (QOpMUpPOBaHUS. AMOOENKU:
KJaccupukanus, GyHKIIH.

18. TpaHCHOPT NUUIIEBBIX TPHUALWITINLEPOIOB B OpraHu3Me. XapaKTepUCTHKA XUIOMHKPOHOB:
JUIHUIHBIN COCTaB, COOTHOILIEHUE JUMUIHBIX (ppakuuii, 3HaueHue, GpyHkuu. OCHOBHbIE allOOENKH, UX

¢yukus. Cxema CTpOCHUS XWIOMUKPOHA. Y CIIOBHUS, IIPU KOTOPBIX 00pa3yroTCs 3TH JIMIIONPOTEHHBI.

YTunuzanus XuJIOMUKPOHOB B TKaHAX. Pojb TunonpoTenHaInnassl.



19. Jlunonpoteuns! oyeHb HU3KOM miotHoctu (JIIIOHII): ctpykrypa u ponb. Ucrounuku TAI B
neueHn. Cxema ctpoenust JITIOHII. OcnoBHble amoOenku, ux Qynkous. Ytwmmsanus JITTOHIT B
TKaHAX. Posb nunonpoTenHaunassl.

20. JIunonpotenns! HU3koM mioTHoctu (JIITHII): crpykTypa u pons. Jlokanuzanus u poas ano B100
peuentopa. 3HadueHHE perenTop-omnocpeaoBanHoro sHponuto3a JIIMHIT u mytn merabonm3ma ux
KOMITIOHEHTOB I10CJIE SHJOLUTO3a.

21. Jlumonporenns! Beicokoii tuiotHoctH (JIIIBII): ctpykrypa u pons. Merabommsm JITIBII.

22. I'unepaunonpoTeMHEMUN: TUIIbI, NPUYUHBI U U KIMHUYECKUE IOCIEACTBUSA. XapaKTepUCTHKA
HapylIEeHUs TpaHCIOpTa XOJecTeposja B TKaHUM — rumnepiaunonporenHeMus Ila tuma (cemeiiHas
TUIEPXOJIECTEPOIIEMUS ), €€ IPUUMHA U KIIMHUYECKUE TTOCIIEICTBUS.

23. XapakTepuctuka arepockieposa (mo cragusm). Pors monudunuposanasix JIITHIT B naMImMaMNT
aTepOoCKJIepo3a, MPUYUHBI HX TMOSBICHUSA. YYacTHe HEHUTPOPUIOB M MOHOIIMTOB B MATOTCHE3E
aTepOCKJIEpO3a.

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 glycoly51s 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.

Oo0pa3zen OusteTa 1JIs MPOBEACHUS 3a4eTa

OI'AOY BO PHUMY wum. H.U. ITuporoBa Munszapasa Poccuu (ITuporoBckuii Y HUBepCcUTET)

Kadenpa buoxumuu u monexynspHon ouonoruun UOMX
Buier Ne
JUTSL IPOBENICHHSI 3a4eTa M0 JUCIUIUINHE « BHOXuMHUs» TI0 IporpaMMe CrieluainTeTa mo

cuoeranbHocT 31.05.03 CromaTosorus
HarpaBJIeHHOCTh (mpoduis) CTOMATOIOTHS




1. OO6mas xapakrepuctrka pepmentoB. CrienupuaHocTs pepMeHTOB. Bunsl cnenmuduyanocTw,
npumepbl. Ctpoenue pepmentoB. Kodakropsr u kopepmentsl. Knaccnpukarus u
HOMEHKJIaTypa (PepMEHTOB.

2. T'enernueckue HapylIeHUsI CHHTE3a (arIMKOTEHO3) U pacnaja riIuKoreHa (lmeuyeHovYHbIe,
MBIIICYHbIE U CMEIIaHHBIEC TJIMKOTE€HO3bI).

3. CocraB )kem4u U €€ poJib JJIsl OpraHu3Ma 1 B IIepeBapuBaHUH JHUIUAI0B. BUIbI KEITIHBIX
KHCJIOT, X QyHKIMH, cTpoeHue. [IpuarHbI 1 OCIEeICTBHS HapyIIEHUS KeIT4eo0pa3oBaHus U
cekperuu xemdn. DepMeHThI, OCYIIECTBISIONINE TIepeBapuBaHUe TPHALMITIIUIEPOIIOB,
dochomunuaoB 1 3pUPOB X0JIECTEPUHA B TOHKOM KHIIIEYHHKE. MecTo 00pa3oBaHUs U CIIOCO0
akTuBanuu 3Tux pepmentos. Pons Gochonunaz 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.

3aBenyroumii kadenpoit
Kadenpa Ouoxumun u monekynspHoi ouonorun UOMX [lecronanos Anekcanap
BsiueciaBoBuu

3 cemecTp

IlepeyeHb BONPOCOB /i MOATOTOBKM K MPOMEKYTOYHOM aTTecTAllUM B (pOpMe IK3aMeHa
DepMEeHTHI
1. OyHKIMM OCNIKOB B OpraHu3Me uesoBeka. OU3MOIOTHYECKH aKTHUBHBIE MENTHABL. Y POBHU

CTPYKTypHOH opraHuzanuu OenkoB. [lepBuyHasi, BTOpu4Hasi, TPETUYHAs U YETBEPTHUUHASL CTPYKTYpbI
6enka. CBsi3u, UX CTAOWIM3HPYIOIIHE.

2. Crnoxusle 6enku. Kimaccudukanms, ctpoenue, npuMepsl. CtpoeHue U GyHKIUNA MHOTIIOOHHA.
3. Crpoenue u QpyHKImH remoryioonna. [ToHsTHe 0 reMorIo0MHOIATHSIX.
4. Ob6mas xapakrepuctuka pepmentoB. CnenuduunHocts pepMenToB. Buasl cnenuduunocTy,

npumepsl. Ctpoenne depmentoB. Kodaxtopsl u xopepmentsl. Knaccudukanus nu HOMEHKIATypa
(bepMeHTOB.

5. Mexanusm aeiicTBHs (epMEHTOB. AKTHBHBIN IIEHTp (epMeHTa. DTamnbl (PepMEHTaTUBHOTO
Kartanu3za. Monenu B3auMojaeicTBus (epmenta ¢ cyOcTpaToM: «kiIou-3aMok» U Komanga
(MHIYIUPOBAaHHOTO COOTBETCTBHSA).



6. OCHOBBI KMHETHKU (DEPMEHTATUBHBIX peakIil. 3aBUCUMOCTh CKOPOCTH (hepPMEHTATUBHON
peakuu OT KOoJHMuecTBa cyOcTpata. YpaBHeHMEe Mmuxasnuca-MeHTeH. 3aBUCHMOCTh CKOPOCTH
(epMEeHTAaTUBHONW peaklUuu OT KoiuyecTBa (epMEeHTa. 3aBUCHUMOCTh CKOPOCTH (hepMEHTATUBHOM
peakuuu oT TemnepaTtypsl u pH cpensbl.

7. WNurunbupoBanue ¢GepMeHTaTUBHOM aKTUBHOCTH. KOHKYpEeHTHOE M HEKOHKYPEHTHOE
oOparumoe uHruouposanue. Heo6patumoe nuruduposanue. Kunernueckue 3aBucumoctd. [Ipumepsr.

8. Annocrepuueckue ¢epmeHTbl. OCOOEHHOCTH CTPOEHUS U (PYHKIIMOHMPOBAHMS.
AJ‘IJ‘IOCTCpI/I‘{eCKI/Ie abdexropel.  Perynsumss akTUBHOCTH  (pepMEHTOB  OellOK-OEIKOBBIMU
B3auMojeiicTBusMu.  Perynstopueie Oenku. Accoumanus-guccormanus. [Ipumepst. Perymsms
aKTUBHOCTH  (epMeHTOB myTeM  ¢ochopunupoBanusi-geGochopuanpoBaHusi, HYaCTUIHBIM
HPOTEOTH30M.

9. Nzodepments. [Ipumepsl. buonornueckoe 3nauenue. [lonstue 06 3n3uMonarusx. [Ipumepsr.
DOH3UMOJUArHocTuka © HH3uMotepanus. [Ipumepsl wucnonb3oBaHus (EPMEHTOB B KadyecTBe
JIEKapCTBEHHBIX CPEJICTB.

DHepreTUIecKuii 0OMeH

1. Karabomu3m u anabonmm3m. O01mas cxema oOMeHa BEIIECTB M SJHEPTUU B OPraHU3MeE YEIIOBEKa.
Cnemuduyeckue 1 o01mye MyTH KaTadoaru3ma.

2. OxucnutenbHOe AekapOokcuiupoBaHue nupysaTa. CTpoeHUE MUPYBATAETUIPOrE€HA3HOTO
komIuiekca.  CTaguM  OKUCIUTENBHOTO  JeKapOOKCWIMpOBaHUS — mUpyBaTa.  Perynsamus
MUPYBaTACTUAPOT€HA3HOIO KOMILIEKCA.

3. [y TpukapOOHOBBIX KUCIOT. O0IIas cxema, SHEPreTUUeCKOe 3HAUCHHE.

4. [TocnenoBaTenbHOCTh peakUuil MUKIA TPUKAPOOHOBBIX KUCIOT. Peakiuu neruaprupoBaHusl.
Cyb0ctparroe dhochoprmmnpoBaHue.

5. Perynsuus uukia TpukapOOHOBBIX KUCIOT. AHaOoIMUecKre QYyHKIUHN [IUKIIa TPUKapOOHOBBIX
KHUCJIOT. AHAIVIEPOTUYECKUE PEaKIIUU.

6. [IpencraBieHne 0 Makpo3pruueckux cyobcrpartax. Kmaccudukamus Maxpospros.
MaxkpospruuHocts AT®. AT® — yHuBepcanbHas SJHEPreTHUecKast BaJIt0Ta KIETKH.

7. [Tytu cunte3a AT®: cyGeTpaTHOE M okucauTeNbHOE hochopunrpoanue. [Ipumepsr peakuunit
cyoctpaTtHOro (pochoprIupoBaHHUS.

8. Oxucnurensaoe (ochopunupoBanue AJ[D. MexaHu3M CONPSOKCHUS OKUCICHHS U
dochopunupoBanus. XeMHOCMOTHYECKast Teopuss MuTyesia.

9. Cocras, CTpyKTypa U HOMEHKJIATypPa JbIXaTEIbHbIX KOMIUIEKCOB U IPYIMX KOMIIOHEHTOB LIETIN
IEepeHoca JJIEKTPOHOB, MX JIOKanMM3alusd W (QyHKIMH BO BHYTPEHHEH MeMOpaHe MHUTOXOHAPHI.
Crpoenne AT®-cunrazel. Mexanu3m (pyHKIIMOHUPOBAHHUS.

10. Perynsamus okucnutenbHoro docdopunupoBanus. JpIxaTenbHbI KOHTPOJIb. MeXaHU3MBI
pazobuienust okucienuss u ¢docopunupoBanus. duznonornyeckoe 3HadeHue pazodmenus. UCP-
6enku. MonekynspHO-OHOIOTHYECKUE aCIeKThl (PYHKINU U JUCHYHKIIUH MUTOXOHAPHUIL.

OOMeH yrieBo10B

1. buomornueckas poJib YIJICBOJOB. CYTO‘-IHaH HOTpC6HOCTB B YIICBOJAaX Yy B3pPOCIBIX U JIeTe.
YrieBodsl IUIY )XKUBOTHOTO U PaCTUTCIILHOT'O IPOUCXOKACHUS, UX 3HAYCHHC.



2. Crpykrtypa u GYHKOUH TpEICTaBUTENCH YIJIEBOJOB: MOHOCAXapuIOB, JHCAaXapHUJIOB,
FOMOIIOJIMCaXapHU/I0B.

3. IlepeBapuBanue yrieBoI0B. XapaKTEPUCTUKA U ACHCTBHEC (DEPMEHTOB, YIACTBYIOIIUX B ITOJIOCTHOM
U MPUCTCHOYHOM THIIEBAPEHUU: O-aMUjIa3a POTOBOH IMOJIOCTH, (DePMEHTHI MMTAHKPEATHYECKOTO COKa,
(hepMEeHTHBIE KOMIUIEKCHI TOHKOT'O KHUIIIEUHUKA, OTBEUYAIOIIINE 32 TUIPOIIU3 TUCAXAPUJIOB.

4. Hapymienue nepeBapuBaHus U BCAChIBAHUS YTJIEBOAOB: CUHJIPOM MalibaOCOpOLIUU: OMOXUMUUYECKUE
MPUYUHBI, META0OTUYECKHE HAPYIICHUS] M TIOCIIE/CTBUSI, MEXAaHU3MBbI Pa3BUTHUS BEIYIIMX THUIIOBBIX
CHMIITOMOB. HEMEPEHOCHMOCTh CaxXxapo3bl U JIAKTO3bl: OMOXUMHYECKHE NPUUYMUHBI, IOCIEICTBHUS,
MEXaHU3MbI Pa3BUTHS XapaKTEPHBIX CUMIITOMOB.

5. TpaHcopT MOHOCaXapHIOB Yepe3 KJIETOYHbIe MEeMOpaHbl: obOjerdeHHas AUQQy3ust U aKTUBHBIA
TpaHcopT. TpaHCHOPTEPHI TIIOKO3bI: BUIBI, OCOOEHHOCTH CTPYKTYpbl, ¢GyHKUuU. WHCYnuH-
3aBUCHMBIE TPAHCIOPTEPHI.

6. Ilytu mpeBpaimieHusi TIIOKO3bI B KJeTKe. VICTOYHMKM TIIOKO3bI B KieTke. DocdopuinpoBanue
TTFOKO3BI, KITFOYEeBasi pOJIb TII0K030-6-(ocdara.

7. OcobenHocTH (hpepMEHTOB OOMEHa YIJIEBOJOB B IMEUYEHU: YYaCTHE TIIFOKOKMHA3bI U TIIOK030-6-
¢docaTassl B OAACPKAaHUH TOCTOSTHHOW KOHIICHTPAIIUH TJIFOKO3bI B KPOBH.

8. CuHTE3 TIIMKOreHa U3 FHIOK030-6-(I)0C(I)8.T8. (FJII/IKOFCHOFCHC3). buonoruueckoe 3HA4YCHHUC, pCaKIUH,
(I)CpMCHTBI. TxaneBas 1 KJIeTOYHas JOKaInd3amus.

9. Pacmag rimkorena o FJIIOKO30-6-(I)OC(I)&T3.. buonorugeckoe 3HAUYCHUC, PCAKIUU, (I)epMCHTBI.
TkaneBas U KJIe€TOYHAs JOKaIn3aIus.

10. OcobeHHOCTH OOMEHa TJIMKOI€Ha B IICYCHH U MbIIINAX IIPHU HEKOTOPBIX (1)I/I3I/IOHOFI/I‘-I€CKI/IX
COCTOSAHUAX (HOTpe6HeHI/Ie UM, roJJogaHuc, MbIIICYHAs aKTI/IBHOCTB). YuyacTtue TOPpMOHOB B 3THUX
nmpouneccax.

11. Perymsiuust gepMeHTOB oOOMEHa TJIMKOT€HAa — TIJIMKOTEHCHUHTa3bl M TNIHMKOreH-pochopuiasbl:
TrOPMOHaJIbHAS — BIMSHUE aJjpeHalIiHa U TJIIOKAaroHa (aJeHMIaTIUKIAa3HbII MeXaHu3M, posib TAM® u
OPOTEeUMHKUHA3bl A); pojib MHCYJIMHA M ydacTtue ¢ochoaudcrepa3bl B CHHKEHUU KOHIIEHTpALUH
HAM® B KieTke; aljocTepUyecKas peryslus aKTUBHOCTH IJIMKoreHgochopuiaasbl Npu y4yacTHH
AM®; kanbuMii-3aBUCHMAs aKTUBALMSI KMHA3bI (pocopuiia3bl INTMKOreHa.

12. T'eneTmyeckue HapylleHUs CHHTe3a (ArJIMKOT€HO3) M pacmaja TriuKoreHa (MEeYeHOYHbIE,
MBIILIEYHBIE ¥ CMEUIaHHbBIE TJIMKOTE€HO3BI).

13. Xapakrepuctuka Impolecca TIWKOIW3a: JIOKAIM3alus M YCJIOBUS MPOTEKaHUs TMpolecca,
MOCJIeI0BATEIbHOCTh peakuuid U (QEepMEHThI, KOHEUYHBIE MPOAYKTHI, YYacTHE aJCHHIOBBIX
HYKJIEOTUIIOB M SHepreTuyeckuil 3¢(dexT, HeoOpaTuMble peaklMM TIIMKOJN3a, PEakUUu TIIHMKOIU3a,
comnpsbkeHHbIe ¢ noTpebnenueM AT®, peakiuu cyOcTpatHoro gochopuanpoBanusi, X CYHIHOCTh U
3Ha4YeHHE, TIMKOJIUTUYECKAsk OKCUIOPEIYKIUS €€ CYIIHOCTh U 3HaUCHUE.

14. XapakTepucTuKa Mpoliecca TJIOKOHEOreHe3a: JIOKaTu3alus U YCIOBUS INMPOTEKAaHUs PpEaKIHii,
cyOcTpathl, MOCIeI0BaTEIbHOCTh peakuii U (epMEHTHI, peaKIHK IITI0OKOHEOTeHe3a, COMPSKEHHBIE C
notpebnenuem ['TO u AT®D, HeoOpaTUMBbIE peaklMK TIIFOKOHEOTeHE3a, 3HAUCHUE MPU TOJOJaHUH U
buznyeckoil paboTe, pacxo SHEPTUu AJisi CUHTE3a OJHONU MOJIEKYJIbI TTIIOKO3HI.

15. PermumpokHas peryisamus TJIIMKOIW3a M TIIOKOHEOTeHe3a: TOPMOHAaIbHAs — POJIb HWHCYJIMHA,
aJpeHaliMHa, KOPTU30JIa, TJIFOKaroHa; ajmiocrepudyeckas — poib AT®, AJIO, AM®, uutpara, )KUPHBIX
KHCIIOT, TJII0K030-6-docdata, hpykTo30-6-docdata, ppykroszo-1,6-mudocdara, anetnn-SKoA.

16. Ana’poOHoe okucieHue rioKo3bl. Cyapda MPOAYKTOB TIIMKOJIW3a B aHAIPOOHBIX YCIOBUSX.
OHeprerudeckuil 3pPexT OKucIeHUs II0KO3bI U IIMKOreHa B aHa POOHBIX YCIOBHUSX.



17. Cynp0a mpoayKTOB TJIMKOJIM3a B a3pOoOHBIX ycioBusax. [munepondocdarnas u manar-acriapraTHas
YEITHOYHBIC CHCTEMBI. DHEPTeTHICCKUI BBIX0]T @3pOOHOTO OKHCIICHUS TIFOKO3HI.

18. Drambl a’poOHOTO0 OKHCICHUS U CyYMMapHO€ YypaBHEHHE a’poOHOr0 pacrajaa TIIOKO3HI.
[IpenmymiecTBa a3poOHOTO OKHCIICHHS.

19. IlupyBatr: mytu oOMeHa, 3Hau€HME, peakuuu npeBpaieHus B auneTwi-SKoA u okcanoanerar,
sHepreTuueckuit 6ananc okucienus 10 CO2 u H20.

20. I'moko3o-naktaTHeId nuKN (1K Kopw), ero 3HadeHue mpu Qusuueckoir padore. Mcrounuku
MOJIOYHOHM KHCIIOTHI B OpPraHU3MeE.

21. OcobeHHOCTH MeTa0OoNIM3Ma TIIOKO3bl B TIEUCHH, MO3T€, CKEIIETHBIX MBIIIIAX, KUPOBOW TKaHU,
DPUTPOLIUTAX.

22. XapakTepucThKa MeHTo30(ochaTHOr0 MyTH OKUCICHHS TIIOKO3bI: PACIPOCTPAHEHHE M POJIb
neHTo30(poc(paTHOro MyTH, PEaKIMH OKHCIUTEIBHOTO 3Tara, MPEICTaBICHHE O HEOKHCIUTEIbHOM
sTame, (¢epMeHTh, KO(PEpMEHTHI, B3aMMOCBA3b IIpollecca C TJIMKOJHM30M, 3HAuYCHHE
neHT030(oChaTHOTO MYyTH B )KUPOBOI KIIETKE, SPUTPOLIUTE, B IEIALINXCS KIETKAX.

23. HacnencTBeHHasi H3UMOIATHUS TIIOK030-0-pocdar-geruaporenaspl. GakTophl, MPOBOLUPYIOIINE
nposiBIIieHUE HenocTaTrouHocT hepmenTa. [locneacTpust.

24. TopmoHanbHast perynsiuus oOMeHa YIJIeBOAOB. BiusHMe WMHCYIMHA, aJpeHalMHA, TIIIOKaroHa,
KOPTHU30J1a Ha YPOBEHb IJIIOKO3bl KPOBU U Ha BHYTPHUKIIETOYHBIEC IPOLECCHI NIPEBPALIEHUS TTIIOKO3BI.
Wncynun-3aBucuMble TKaHU. [ OpMOH-YyBCTBUTENIbHbBIE (DEPMEHTHI OOMEHA YTIJIEBOJOB, CIIOCOOBI MX
peryssLun.

25. ®U3M0IOTUYSCKUE B TaTOJIOTHUSCKUE runep- U TUIOrJIMKEeMUN: MIPpUYUHbBI BO3HUKHOBCHUA.

26. O06wmas xapakTepucTHka caxapHoro auadera 1 u 2 tuna. HapymeHnHsle myTH oOMeHa yIiieBOJOB.
bruoxumuueckue MexaHU3MbI OCIIOKHEHHH caxapHOTo nuaberta.

OOMEH TUIUI0B

1. Knaccudukamus munuaoB. [Ipocteie mumnuabl. TpuanuiarIMIEpOSbl, CTPOCHUE, OHWOJIOTHYECKas
poab W GYHKIUH, >KUPHBIE KHCJIOTHI, BXOIAIIME B HUX COCTaB. buojoruueckas poJjb
MTOJIMHCHACHIIIEHHBIX KUPHBIX KUCIIOT.

2. IlepeBapuBanue nunuaoB. [luiieBble MCTOYHUKHU JUIUIOB, CyTOYHAs MOTPEOHOCTh NeTed u
B3POCJIBIX B KHUJKHX U TBEPJBIX KUpaxX. JTarsl nepeBapuBanus aunuaoB B XKKT.

3. CoctaB Xelr4u U €€ pojb JJIsl OpraHu3Ma U B TIepEeBapUBAHUU JIUITUAOB. BUIBI )KETYHBIX KUACIIOT, HX
¢byHKIMU, cTpoeHHe. [IpUUMHBI W TOCIEACTBUS HApPYUICHHS JKEITU4e0Opa3OBaHUS W CEKPEIHH
xemgn.  DEepMEeHTHI, OCYIIECTBISIIOIINE TEePEBAPUBAHUE TPHUAIMIITIIHIEPOJIOB, (Gochonunumos u
3(upoB XojecteprHa B TOHKOM KHIIIEYHHKE. MecTo o0pa3oBaHUs M CHOCOO aKTHUBAIMU STHUX
dbepmenToB. Ponb pochonunaz A2 u C.

4. Bo3MoOXHbIE MPUYUHBI HapyLIEHUs INEpeBapUBaHUs U BCAChIBaHUS NHILEBOro xupa. [Ipudunb
TUIOBUTAMUHO30B M CT€ATOPEU MPU HAPYIIEHUU IIepEeBAPUBAHUS JIUIIH/IOB.

5. PecuHTe3 numUAOB B OHTEPOLUTAX, €r0 pojb. TpaHCIOPT PECUHTE3UPOBAHHBIX
TPUALWIITIIULEPOJIOB B OPraHU3ME.



6. XapakTepUCTHKa CHHTE3a >KUPHBIX KHUCJIOT W3 TJIIOKO3bI: JIOKAJU3ALMs U YCIOBUS IPOTEKAHMS
nporecca, cxeMa oOpa3oBanus aneTws1 SKOA U3 IiI0KO03bl, pojib LUTpaTa B MEPEHOCE alETHIIbHOU
IpYIIbl B LMTO30Jb, €TI0 JajibHEHIINE HpeBpallleHus, peakuus cuHTe3a ManoHuia-SKoA, poib
ButamuHa H, ero xapakrepuctuka. CtpoeHrne MyJabTU(HEPMEHTHOIO CUHTA3HOTO KOMIUIEKCA, XUMHU3M
peaKIuil, MPOUCXOIAIUX B KOMIUIEKCE, KOHEUHBIN IPOAYKT CHHTE3a, PETYJIALMS IpoLecca.

7. Peaxuuu cuHTe3a rauiepoli-3-pocdara u3 riroko3bl. Jlokanmuzamnus 1 poJik mporecca.

8. Peakumum  cuHTE3a  TpHALMITIHIEPOJOB  (yumoreHe3).  JKUPHO-KUCIOTHBIM  cOCTaB
TpUaLMIrauLeposoB. CBs3b CHUHTE3a TPUALMITIULEPOJIOB C OOMEHOM YyrieBoaoB. CXOACTBO U
OTJINYME OMOCUHTE3a TPUALIMIITJIUIIEPOJIOB B )KUPOBOM TKAHU U MEYCHHU.

9. Jlumonus: noxkanu3auus U YCIOBUS IPOTEKAHUS IPOIECCA, IOCIEI0BATEIbHOCTh pPEAKUUN U
(bepMeHTHI, KOHEYHbIE MPOYKTHI, TOPMOHAJIbHAS PETYJISIIUS MpoIiecca, TPAHCIIOPT U MCIIOJIb30BaHUE
CBOOOTHBIX KHUPHBIX KHCIIOT, 00pa3yroIUXCs P JIMTIOIN3E. Y THIIU3AIHs TIIAIEPOIa.

10. Peakuny OKHUCIEHUS )KMPHBIX KMCIIOT 10 YIJIEKUCIIOTO ra3a U BOJABL: POJIb KADHUTHUHA B OKUCIIEHUU
KHUPHBIX KUCIIOT, JIOKAJIIN3AIUS U YCIIOBHSI IPOTEKAHUS 3-OKUCICHUS, TIOCIIEA0BATEIbHOCT peakuuii -
OKHCIIEHHS U (PEepMEHTHI, yyacThe BUTAMUHOB U KO()EPMEHTOB, KOHEUHBIE MPOIYKTHI, cBs3b ¢ LITK u
JIBIXaTeNbHOM IENbl0, SHEPreTHYECKH BBIXOJ TPOIecca, pacdyeT IHEPreTHYeCKO IeHHOoCTH [-
OKHUCJICHUS NTaJIbMUTUHOBON KHUCIIOTBI.

11. OcoGenHoctn OOMEHa TPHALMIATIUIEPOIOB TMPH HEKOTOPHIX (UZUOJIOTHUUYECKUX COCTOSTHHSIX
(moTpebeHne MUK, TOI0AAHNE, MBIIIICUYHAs AKTUBHOCTB ).

12. Peaknuu cuHTE3a KETOHOBBIX TEIl. yCJ'IOBI/I}I, JIOKAJIM3aluys U poJib Iponecca. Peakmun YTWIN3allun
KCTOHOBBIX TCJI B TKAHAX.

13. HpI/I‘-II/IHBI KeToanuao3a npu rojiogaHu U CaxapHoMm I[I/Ia6eTe. Poxsb I[e(I)I/II_II/ITa oKcajioanuerarTra 4Jis
aKTHUBaIluK KCTOI'CHE3A.

14. JKupno-kucinoTHslii coctaB ¢ocdonunuaos. [IBa mytu Ouocunteza ¢docdonunuaos. Pomb
ButamMMHOB B6, B9 u B12, cepuna n MmetuonuHa. JIMIOTPOIIHBIE BEIIECTBA, PEAKLIUU, B KOTOPHIX OHU
ydacTByIOT. Ilpuunnbsl HapymeHus cunrte3a Qochonunuaos. [IpuunHbl U MOCIEACTBUSA KUPOBOTO
rerfarosa.

15. XumMmnueckoe CTPOCHUC U OroJIoruyecKas POJIb XOJICCTCPOJIA. ITumeBble UCTOUHUKHU XO0JIecTepoJia.
HYTI/I " IPOAYKThI MeTaboan3Ma XOJIecTepoJIa. Brisenenune XOJICCTEPOJIa U3 OpraHru3Ma.

16. Cunre3 XO0JIeCTepoJIa. .HOKaJ'II/ISaI_II/IH, HCTOYHHUKH YIJIEpOJa U BOAOPOAA, dTAIllbl CUHTE3a. Peakuuu
CHHTE3a MEBAJOHOBOM KHCJIOTHL. Cxema ,Z[aJ'ILHeﬁIHHX 9TaIlOB CHHTC3a XOJCCTCPOJIa. CBsa3bp cUHTE3a
XO0JIeCTEpOJIa C oOMeHOM YTJICBOAOB. PGFYJ'IHI_II/IH CHUHTC3a XOJICCTCPOJIa.

17. JlumonmpoTeWHBl KpOBH: KJIacCHU(PUKALHMS, CTPOCHHE, OTanbl (OPMUPOBAHHS. ATOOCIKU:
knaccudukanus, QyHKIUn.

18. TpaHcmopT MNUIIEBBIX TPHALMITIUIEPOIOB B OpraHu3Me. XapaKTEepUCTHKA XHUIOMHUKPOHOB:
JUMHUIHBIN COCTaB, COOTHOIIEHUE JUMHUAHBIX (ppakuuii, 3HaueHue, GpyHkuu. OCHOBHbBIE allOOENIKH, UX

bynkusa. Cxema CTpOCHUS XWIOMUKPOHA. Y CIIOBUS, IIPU KOTOPBIX 00pa3yroTCs 3TH JIUMIONPOTEHHBI.

YTunmzanus XWIOMUKPOHOB B TKaHAX. Posib TUMONPOTENHINITIA3HL.

19. Jlumonpotennsl odeHb HU3KOHM mimoTHocTH (JITIOHII): crpykrypa u pons. Uctounuku TAID B
neuenn. Cxema ctpoenus JITIOHII. OcHoBuble anmobOenku, ux dyukmusa. Ytwmsanus JITTOHIT B
TKaHAX. PoJb nunmonpoTenHaunassl.

20. Jlunonpotennsl Hu3koi motHoctu (JITIHIT): ctpykTypa u pons. Jlokanuzamus u pois ano B100
peuenTopa. 3HaueHUe penentop-onocpenoBanHoro sHponuTo3a JIIIHII u mytn merabonm3ma ux
KOMIIOHEHTOB MOCJI€ SHOLNTO3a.



21. Jlunonpoteuns! Beicokoil mnotHoctH (JITIBII): crpykTypa u ponas. Merabonuzm JITIBII.

22. l'unepaunonpoTeMHEMUU: THUIIbI, NMPUYUHBI U U KIMHUYECKHE MOCIEACTBUSA. XapaKTepUCTHKA
HapylIeHUs TpaHCIOpTa XoJecTeposja B TKaHUM — rumnepiaunonporenHeMus Ila tuma (cemeiiHas
TUIEPXOJIECTEPOSIEMUS ), €€ MPUUMHA U KIIMHUYECKUE TTOCIIEICTBUS.

23. XapakTepuctuka arepockieposa (mo cramausam). Poias momudunuposanusix JIITHIT B wHAIMAIIAN
aTCPOCKIICPO3a, MPUYHMHBI HUX IIOABJICHUA. VYyacrtue HefITpO(i)HHOB U MOHOIIMTOB B IIaTOI'CHE3C
aTepoCKIepo3a.

OOMeH 0eKOB U HYKJICOTH]IOB

1. Ilonsatue "azoTuCThIM OanaHc" M OPUYMHBI €r0 M3MEHEHUs (PAaBHOBECHE, IOJIOKUTEIBbHBIA U
OTPUIIATENIbHBIA a30TUCTHIH Oananc). OcoOeHHOCTH a30TUCTOrO OanaHca y naerei. [lumieBwie
uctoyHuku Oenka. CyrouHas motpeOHOCTh opraHu3Ma B Oenke. buomornyeckas eHHOCTH OEIKOB.
[IposiBrieHust 6eTKOBOI HETOCTATOYHOCTH, KBAIIMOPKOP.

2. TlepeBapuBaHue OENKOB B JKENMyJIKEe M KHUIICYHHKE. MeXaHU3M CHHTEe3a W OHOJOrHYeckas poiib
COJISTHOM KHCJIOTHI JKETyJOYHOTro coka. [TOHATHS TUnepXiIoprupusi, THIOXJIOPTHAPUS, aXJIOPTUapus,
axuiust. epMeHTHI KelyTIOYHOTO COKa, TAaHKPEaTHYECKOTo COKa W KUIIIEYHOTO COKa, yYacTBYIOIIHE B
nepeBapuBaHuU OEJIKOB.

3. ILGSaMI/IHI/IPOBaHI/Ie aMHUHOKHCIOT. OKHCIHTEILHOE AC3aMHUHUPOBAHUC TJIyTaMaTa U €ro poJjyib B
AC3aMUHHUPOBAHUN dAMHUHOKHUCJIOT. HpHMOG " HCTIPSIMOC OKUCIIUTCIIBHOC NC3aMHUHHUPOBAHUC.

4. Peaknuu TpaHcamMuHupoBaHus. Ponp BuTammHa B6. 3HaueHuMe peakuuil TpaHCaMHHHUPOBAHUS.
AnannnamuHotpancdepasa (AJIT) u acnapraramunoTpancdepasa (ACT) u ux posib B JUATHOCTHKE.

5. CuHTe3 OMOTEeHHBIX aMUHOB (Ha MPUMEpPE Y-aMUHOMACISHON KUCJIOTHI, TUCTAaMHHA, CEPOTOHUHA,
nodamuna). Ponp 93Tux OuoreHHsix amuHOB. (0e3BpekMBaHUE OHOTECHHBIX aMUHOB:
Je3aMUHUPOBaHUE C ydacTueM MOHOaMUHOOKcHuaa3bl (MAQ) u peakiiuu METHIUPOBaHUS.

6. OcHOBHbIE TIyTH 00pa30BaHMsl aMMHUaKa B TKaHAX. TOKCMYHOCTh aMMMakKa. TpaHCHOpTHBIE (hOPMBI
aMMMaKa B KpoBH (TJIyTaMMH, anaHuH). Peakuuu ux oOpa3oBaHus. I 110k030-alaHMHOBBINA LUK Poib
[IEUEHH U TIOYEK B CBS3BIBAHUM U BBIBEICHUN aMMMAKA.

7. OpHUTHUHOBBIH IIUKJI CHUHTE3a MOYEBHUHBI, JoKanu3amnus, (pepmentsl, 3HaueHue. CBsa3p ¢ I[TK.
Knunuko-nuarnoctuueckoe 3HaueHue OnpeiesieHus] KOHIICHTPAIUd MOYEBUHBI.

8. FI/IHepaMMOHI/IeMI/II/I, HUX TIpUYHUHBI W TIIOCJICACTBHA. HOpMaHBHBIﬁ n MNpCaAcjibHO I[OHYCTI/IMHﬁ
YPOBCHb KOHIICHTPAINH aMMHUAKa B KPOBH. HpI/I‘lI/IHBI TOKCUYHOCTH aMMHaKa.

9. Cxema myTel HCIOIL30BaHMs TJIMIIMHA M CEpUHA. B3anMOCBs3b OOMEHa TJIMIIMHA, CEPHUHA,
METHOHMHA U ITucTenHa, BuTaMuHoB B6, B9 n B12: peakiusa B3auMornpeBpallleHusi CeprHa 1 rivlnHa,
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 CHUHTE3C OHOJOTMYECKH BAXKHBIX BEIIECTB; PEAKIUU TOJTYUYCHUS
TOMOIIMCTEMHA U IyTh €ro MPEBPaIICHUs B IIMCTEHNH, POJIb BUTaMUHA B6.

10. Ilytu uicnonib30BaHus B KJIETKe (eHUTATaHWHA U THPO3MHA. AHA0OIMYECKHE W KaTabOIMYEeCKre
NyTH TpeBpalieHuil Tupo3uHa. Peakuus npespaiieHus: GpeHunataHiHa B TUPO3UH. XapaKTepUCTHKA
3aboneBaHus (EHWIKETOHYpHUs: JedeKTHbIe (EepMEHTHhl, OMOXMMHUYECKHE OCHOBBI TATOTCHE3a,
XapaKTepHbIe KIIMHUYECKHE MTPOSIBIICHNUS, OCHOBBI JICUCHUSI.



11. Peakuuu npeBpailieHusi THPO3UHA B AUOKCU(PEHUIATaHUH, JoPaMUH, HOpaIpeHAIUH U aJpeHaIH.
Hapymienne meraGonusma TUpO3MHA — albOMHU3M M HapKUHCOHU3M. MOJIEKYJISpHbIE MPUYUHBI,
OMOXMMHUYECKHE OCHOBBI IATOTCHE3a, XapaKTEPHbIE OCOOCHHOCTH 3a00JI€BAHUIN, OCHOBBI JICUCHHUS.

12. Crpoenme kpeaTmHa W KpeaTuHpocdaTa, peaKIUud HUX CHHTE3a, JOKAJIM3alMs Mpolecca.
buonornueckas pois kpeatnadocdara.

13. IlypuHOBBIE ¥ MUPUMHUAMHOBBIE HYKJIEOTH/IBI: CTPOEHHUE, pPOJIb B Opranusme. MIcTOUHMKN aTOMOB
a30Ta " yriepoja B IypUHOBOM KOJIbIIE.

14. Katabonu3M mypHrHOBBIX HYKJICOTHAOB: peakiuu pacnaga AM® u [M®; peakiuu peyTuin3anuu
TUIIOKCAaHTHHA M TyaHHWHA, Peakius o0pa30BaHUs MOYEBOH KHUCIOTHI M3 TMIIOKCAHTHHA M KCAaHTHHA,
pOJIb KCAaHTHMHOKCHJIa3bl. [lepBUUYHbIE U BTOPUYHBIE TMIEPYPUKEMUHU, UX MPUYHUHBI U MOCIEICTBUSA:
MOYEKaMEeHHast 00JIe3Hb, TPUIHHBI, OMOXMMUYECKHE OCHOBBI MIATOTE€HE3a, OCHOBBI JICUEHHS; 110/1arpa,
OPUYMHBI, KIMHUYECKUE IHPOSBICHUS, OMOXMMHUYECKHE OCHOBBI IaTOI€HE3a, OCHOBBI JICUCHUS.
MexaHu3M AeMcTBUS ajUIONypHHOJA NMpu JedeHuu noaarpsl. Cunapom Jlema-Huxana, npuyuHsl,
OCHOBBI JICYEHHUS, IPOTHO3.

I'opMoHBI

1. Obuue Ouonmoruyeckue MpU3HAKU TOpMOHOB. Mepapxus perynaropasix cucteMm. Knaccudukanus
TOPMOHOB MO0 XHMHYECKOMY CTPOCHHIO. XapaKTepUCTUKA MEMOpaHHBIX MEXaHH3MOB TMepeaaudu
TOPMOHAJFHOTO CHTHalla B KiIeTKU-MuiieHu. [loHsTHe o penenrtope, Oenke-amanTope, Oemke-
s dexTope, BTOpUYHOM MECCEHKEpE.

2. AJEGHWIATLUMKIA3HBIA MEXaHWU3M JAEWCTBHUA: TOPMOHBI, BTOPHYHBIH IMOCPEIHUK, (PEepMEHTH U
IPOIIECCHI, PerylupyemMble 3TUM MexaHu3MoM. Peakiuu cunte3a u pacnaga tAM®. OcobeHHOCTH
aKTUBAllMU NMPOTEHHKHHA3bl A. Ponb akTuBupytouieil u nHruOupyromeit cyobenuuunsl G Oenka.
Tpanckpunuuonusii pakrop CREB. Kanbuumii-dpochonmunuansiii MexaHusm AEWCTBUSA: TOPMOHBI,
BTOPUYHBIE TOCPEIHUKH, (PEPMEHTHl M MPOLECCHl, PEryjJupyemMble 3THUM MeXaHu3MoM. Peakuus
obpazoBanus uHozuronrpudochara (Md3) u quanunriunepona (JAID). McTouHUKH HOHOB KaJIbLIUS.

3. Tupo3uHKUHA3HBINA MeXaHU3M: (hepMEHTATUBHbII KacKal, CBsI3aHHbIN ¢ akTuBanueil Ras-6enka, ero
cXeMa, IOCJIe0BATENIbHOCTh COOBITUH, OCHOBHBIE YYAaCTHHMKH, 3HAUEHHE JJIsI METaboiIM3Ma KIETKH.
[¥TO30/1bHBIN MEXaHHU3M IIepeadyd TOPMOHAJIBHBIX CUTHAJIOB B KIETKU-MMIICHU, €r0 JTallbl.
l'opMmoHBI, nelcTBHE KOTOPBIX MPOSIBISIETCS MOCPEACTBOM 3TOro MexaHusma. OcoOEHHOCTH
BHYTPHUKJICTOYHBIX PELENITOPOB.

4. T'mnoranamo-runodusapHo-aapeHokopTukanpHas cucrema (ITAKC), Guonoruueckoe 3HaueHue,
KOMIIOHEHTBI, peryisauus. [ JTIOKOKOPTUKOUABL: PEryslus CUHTEe3a U CEKPEIMH, OCHOBHBIE 3Tallbl
CHUHTE3a, MEXaHU3M JIEHCTBUS U OpraHbI-MHUILEHU, BIMSHHE Ha OOMEH BEIIECTB — PEryIHUpyeMble
npoueccel. ['mmo- u runeppynkius I'TAKC — merabonuueckue HapyleHUs, CBs3b (DYHKIMH
TOPMOHOB C XapaKT€PHbIMH KIIMHUUYECKUMHU MPOSBICHUAMHU. OCHOBBI JICUEHHUS.

5. FI/IHOTaHaMO—FI/IHO(1)I/I3apHO—TI/Ip601/II[Ha${ CHUCTCMA, OHOJIOTMYECKOE 3HAYCHUC, KOMIIOHCHTHI,
peryindanus. THpCOTpOHHLIﬁ FOPMOH: peryJrainus CHUHTE3a W CCKPCLUHU, XUMHYCCKasd IIpUpoJa,
MCXaHU3M HeﬁCTBHH H OpraHbI-MHUIICHHU, OMOJIOrHYECKHUE 3(1)(1)CKTI>I.

6. TupeouHBIE TOPMOHBL: XUMHUYECKasl CTPYKTYpa, PETYIISAINS CUHTE3a U CEKPELUH, OCHOBHBIE STaIlb
CHUHTE3a, MEXaHHU3M JEeHCTBUSI U OpPraHbI-MHILIECHU, BIMSHHUE HA OOMEH BEILECTB — PErylHupyeMble
npouecchl. Kanopurennsiit a¢dext. ['uno- u runepPyHKIus MUTOBUAHOMN Keje3bl — METabOIMUeCcKUe
HapyLIEHUs, CBSA3b (PYHKIMU TOPMOHA C XapaKTePHBIMH KIMHUYECKUMH MpOsBICHUSAMU. OCHOBBI
JICUYCHUS.



7. TopMoHanbHass peryisiuus aOCOpOTHBHOTO H TOCTA0COPOTMBHOTO TMEPHOAOB. [ JIFOKaroH:
OHMOJIOTNUECKOE 3HA4YCHHUEC, PCTYJIIHA CUHTC3a U CCKPCIMU, MCXAaHU3M HeﬁCTBHﬂ, OpTraHbI-MUIICHHU,
BJIMSIHME Ha OOMEH BEIIECTB — peryjaupyembie (PepMEHTHI U MPOLIECCHI.

8. AnpeHanuH: OMOJIOTMYECKOE 3HaUY€HUE, XUMHUYECKasi CTPYKTypa, PEryJisliis CUHTE3a U CEKPELUH,
peakuuy CHUHTE3a, aJPEHEPTUYECKHEe pEUENTOpPhl, MX paclpeaesieHne, MEXaHW3M [EHCTBUS B
3aBUCUMOCTU OT PpCUCIITOpA, OpraHbI-MUIICHU, BJIIMAHHUC Ha oOmeH BEIICCTB B 3aBHUCHMOCTH OT
penenTopa — peryiaupyemMbie (EepMEHTBI W MPOIECCHI, TUIO- W TUMEPOYHKIHUSI — METaO0JIMISCKHE
HapylmcHHA, CBA3b q)YHKHI/II/I ropMoHa € XapaKTCPHBIMH KIMHUYCCKUMU HNPOABICHUAMMU. OCHOBBI
JICUCHUA.

9. HCynuH: OMOJOTHYECKOEe 3HAYEHUE, OCHOBHBIE ATallbl CUHTE3a, PErYyJISLUs CEKPELMH, MEXaHU3M
NeCTBUS WHCYJIMHA, MOJEKYIspHbIE 3()(eKTsl HHCYyNIMHA - METaOOINYECKHI U MHTOTEHHBIA MYTh.
BnusiHue nHCcynrHa Ha OOMEH YTJIEBOJIOB, JTUMHIOB U OEIKOB.

10. Caxapupiii gumaber 1 m 2 TunoB. IIpuumHBI aOCONIOTHOH W OTHOCHUTEIHHOW HWHCYJIWHOBOM
HEeoCTaTOYHOCTH. CXOACTBO M pa3iuuvs METa0OJMYecKUX HapyuieHui mpu | u 2 Tumax nuadera.
CBsi3p  (DYHKIIMM TOPMOHAa C XapaKTepHBIMH KIMHHUYECKUMHU TPOSBICHUAMHU. [IpUUnHEI
MHCYJMHOPE3UCTEHTHOCTH. broxummueckre MexaHu3Mbl OCJIO)KHEHUHN caxapHOro auadera.

11. buoxumuueckas AUATHOCTHKA CaxapHOro jgualdeTa: TECT TOJEPAHTHOCTH K TIIIOKO3E,
KOHIICHTpAIUs TIUKOo3mrpoBanHoro remorioonna (HbAlc) u C-nentuaa.

12. Ilonossie ropmonsl. Kinaccudukanms. Merabonnueckue 3 QeKTsl.

13. Merabonu3m kanplus U Gocharos. Perynsamus u pons ans 3yOHOM TKaHM U CIIOHBI. Perymsus
dochopHoro m kamprueBoro obmeHa. IlapaTUpeouaHBI TOPMOH, KaJbLUTOHHH, KaJbLIUTPHOI.
Jlokanu3anus CUHTE3a, Perysalus CHHTE3a U CeKPellMU U MEXaHU3M P PeKTOB.

buoxumusa neuenu u KpOBU

1. Yyactue neyeHu B oOMeHe O€NKOB M a30TUCTHIX BemecTB. OleHKa JaHHOW (YHKINHU, HOpMaJIbHbIE
NIOKa3aTelH, KITMHUKO-JMarHOCTUYECKOe 3HaUeHHe. benkoBble (pakiyy KpoBU: albOyMHHBL, ol- 1 02-
rI00YIHHBI, B-T00YIHHBEL, Y-TT00yIuHBL. benku octpoii (hasbl, X MpeacTaBUTEINH.

2. YyacTthe 1e4eHH B YIJI€eBOOAHOM oOMeHe: ofOecleyeHHe TOMEOCTa3a TJIFOKO3bI KpOBH, €TI0
TOpMOHAJbHAsA H MeTaboanIecKast peryjsinus. OI_IeHKa YIJIEBOAHOTO O6M€Ha, HOPMAJIbHBIC
IIoKa3aTciiv, KIMHHUKO-AUAIrHOCTHYCCKOC 3HAUYCHUC.

3. Ydyactue Tme4YeHHM B JMINUIHOM OOMEHE: OCHOBHBIC JTallbl CHHTE3a TPHUAIMITIUIEPOIIOB,
xojectepoia, (GochorunumIoB, UX TOPMOHAIBHAS M META0OIMUYECKas PEryJsius, JTUIONPOTEHHBI,
oOpa3yemble B IICUEHH, MX CTPOCHHE W POJIb, JKUPOBOW TEMaTo3, OLEHKA JMIHIHOTO OOMeHa
(xomectepun, TAI, XC-JIIIBII, XC-JIITHII, xo3¢duimenT areporeHHOCTH), HOPMaJbHbBIC
MOKa3aTelH, KIMHUKO-TMarHOCTUYECKOE 3HAYCHHE.

4. Ponp 1eyeHu B IMUIICBApPCHUH. CocraB XeJldh U ee POJIb. CTpOGHI/IC K BHUBI KCIIYHBIX KHUCJIOT H
P€aKnun uxX CUHTE3A. HpI/ILII/IHBI HapyHICHUA CUHTE3a U CCKPCIUHU KEITYH U UX IMOCICACTBU.

5. buotpanchopmaiius KCeHOOMOTUKOB B OpraHu3Me. Poyib medeHu B OOIel cxeme MpeBpaIieHHs
Yy>KEpOJHBIX COCJUHEHWH, €€ B3auMOJeHCTBHE C JApyrumu opraHamu. (Cxema mporecca
MukpocomanbHoro okucienus. HAJI®H-3aBucumbii 1 HAJIH-3aBUCUMBIM TyTH NOCTYIUJICHUS
anekTpoHoB. Mcrounukn HAJIH m HAJI®H, KOMIOHEHTHI 3JIEKTpPOHNEPEHOCAIMMX Lene. Pomib
nutoxpoma P450. CyOcTpaTbl MHUKPOCOMAIBHOTO OKHUCICHHS. WHAYKTOPHI W WHTHOUTOPHI
MHUKPOCOMAJIbHOT'O OKUCJICHUS.



6. Ilpouecc kouswtoranuu. Crpoenue VY®-raokypoHoBoit  kucinorel (YADPIK) wu
dochoanenozuadochoceproit kucinorel (DADC). Peaknun obpa3oBaHus TMPSMOTro OWIMPYOWHA H
JKHUBOTHOI'O MHJWKAaHA.

7. Cunte3 rema. OOpa3oBanue mnopdoOMIMHOTEHA, cxeMmMa CHUHTe3a mnportomopdupuna IX u ero
npeBparnieHusi B reM. Ponb geppoxenarassl (reMcuHTassl). Perymsus mpoiecca — pojib reMa, HOHOB
xKeJe3a, TUMOKCHU. HapylieHus cuHTe3a rema v TeMoriioonHa: moppuprun 1 TajJacceMum.

8. Pacmam remornobmHa u oOpa3oBaHWE OWIMPYOWMHA B PETHKYJIOIHIOTCIHAIBHOW CHCTEME.
Tpancnopt OmnupyOuHa B Me4eHb. OTambl MeTaboin3ma OwnnpyOuHa B medeHd. Ponb ¢epmenTa
Y A®-rimoxypoHmI-Tpanchepassl. ITanbl MeTadoIM3Ma OMITUPYOHHA B KUIIICYHHKE.

9. JKentyxu, BuUIbI, NPUYHUHBI, J1aOOPATOpPHBIE KPUTEPHUH. @U3NOIOTUYECKUE IKENTYXHU
HOBOPOXACHHBIX. [IaTO/IOrMUeCcKue KEeNTyXH HOBOPOKICHHBIX.

10. OOmeH »xene3a B OpraHu3Me: NMOTPEOHOCTh, MHUIIEBBIE HCTOYHUKH, MEXAaHWU3M BCACHIBAHUS,
TPAHCIIOPT B KpPOBHM, MEXaHHM3M TIIepeHOca 4Yepe3 KIeTOYHbie MeMOpaHbl, 3amacHas QopmMma.
Kenesoconepxamue 6enku. Perymsmus oOMeHa xenes3a. Poib rencuania M IUTOKUHOB.

11. IlpuumHbl, OHMOXMMHYECKHE TIOCIEICTBUS M KIMHUYECKHE TMPOSBICHUS H30BITKA W
HEI0CTaTOYHOCTH Xkelne3a. ['emoxpomatos. XKenezonepuuTHbie COCTOSIHUS.

12. JIpixaTenbHas GyHKIMS KpoBH. CXeMBl peakifil, MPOUCXOASAIIUX B SPUTPOLUTE B KAMMILIAPAX
JIETKUX ¥ Karmwuisipax TkaHei. CriocoOsl TpaHcnopTa yriaekucioro raza. Pons kap6oanruapassl. Ponb
SPUTPOLIUTA B U3MEHEHUU KOHIIEHTpalud OMKapOOHAT-MOHOB IIa3Mbl. MeXaHU3M CBS3BIBAaHUS TeMa
reMOTJI00MHA C KUCIOPOJIOM, POJIb MPOLIEcca B PETYJIISAIMH KUCIOTHO-OCHOBHOTO COCTOSIHUS.

13. KuCIOTHO-OCHOBHOE COCTOSIHME KpoBU. Pojib MOCTOSHCTBA KOHIEHTpauuu HOHOB H+ B
NesITeIbHOCTH KJIeToK. McTounnku nonoB H+ B kiietke. OCHOBHbIE NOKA3aTeIN KUCIOTHO-OCHOBHOTO
cocrosnus (pH, pCO2).

14. XuMuuyeckre MeXaHM3Mbl PETyIAlMH KUCIOTHO-OCHOBHOTO cocTosiHUS. bydepHbie cuctemsl
KpoBH — docdarHas, 6enkoBas, OukapOOHATHAs, TEMOTTIOOMHOBASI.

15. OcnoBuble Bunbl HapyueHuit KOC — pecnupaTopHbIi (JIbIXaTeNbHBINA) alKMa03 M aAIKauo3,
MeTa0OIMUECKUH alu103 U ajlkajao3, IPUYUHBI, UX BbI3bIBaOLIME. MI3MEeHEeHNEe OCHOBHBIX MTOKa3aTesei
KHCJIOTHO-OCHOBHOT'O COCTOSIHUS IIPU allMI03aX U aJKalo3ax.

16. Cucrema remMocTasa, €¢ 3HAYCHHE, KOMIIOHEHTHI. [l1a3MeHHBbIE OCJIKM CUCTEMBI CBEPTHIBAHHS
kpoBu. OOmias xapakrepuctuka. OOpa3zoBanue TpoMOuHa. DyHkuuu TpomOuHa. IIpeBpamienue
¢bubpuHOreHa B HepacTBOpUMbIN (prbpuH. Posib TpomOuHa 1 pakropa XIII.

17. KierodHass Molenb CBEpPTHIBAHHS KPOBH, OCHOBHBIC IPOIIECCHI, MPOUCXOJSAIIMNE Ha KaKIOH
craauu. CTaauu: MHUIIMALINS, aMILTA(UKAIUS, pacpocTpaHeHue (oOpa3oBanue GuodpuHa).

18. Buramun K-3aBucumbie ¢aktopsl cBepThiBaHHSA. DU3MOJIOTHUECKOE 3HAYCHUE Y-
KapOokcuiupoBaHus. Bapdapun, MexaHu3m AeicTBUsI, OCHOBHBIC MOOOYHBIC d(PdekTrl. Butamun K,
NUIIEBble HUCTOYHUKHU, CYTOYHass NOTPEOHOCTb, Ouoxumuyeckue (QyHKIUU, HOPUUYUHBI
HEJOCTAaTOYHOCTH M €€ XapaKTepHbIE MPU3HAKH.

19. AHTHKOAryJsSHTBI, XapaKTCPUCTHKA, (HYHKIIMOHUPOBAHWE M POJIb: WHTHOUTOP MYTH TKAHEBOTO
dakropa (TFPI), aatutpomobun III, remapun, cucrema nporenHa C u S. Cucrema (pubpuHoIU3a.
OCHOBHBIC YYaCTHHKH M WX XapaKTePUCTHKA (TUIA3MHUHOTEH, TKAHEBOW aKTHBATOP IUIa3MHHOTCHA,
ypokuHaza). OCHOBHO# (U3HOJOTUUECKUI MEXaHU3M 3aITyCKa.

buoxumus nonoctu pra.



1. buoxumus coenuHutenbHOM TKaHU. CTpoeHHe, (QYHKIMH W MeTabOJIM3M KoJulareHa. ITaribl
dbopMuUpOBaHUS  KOJIJAr€HOBBIX BOJOKOH. IluHra. IJIUKOONpPOTEMHBI M  NPOTEOTJIMKAHBI
COEIMHUTENIbHOM TKaHU ¥ MUHEPAJIN30BaHHBIX TKaHel 3y0a.

2. buoxumus TkaHed 3y0a. OCOOCHHOCTM XHMHUYECKOTO COCTaBa SMalM, JCHTHHA M IEMEHTA.
OcHoOBHBIE 3Talbl MUHEpAIU3ALMY KOCTHOU 1 3yOHOU TKaHEH.

3. buoxumus cimonbl. CocTaB U PU3UKO-XMMUYECKHE CBOWCTBA CMEIIAHHON CITFOHBI.

4. IToBepxHOCTHBIE 00pa30BaHMs Ha 3y0ax. buoxummuueckiue OCHOBBI ATOT€HEe3a 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 (HbAlc) 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. [ron-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.

Oo0pa3en OusteTa 1J1 NPOBeEIEHNUS IK3aMeHa

OI'AOY BO PHUMY wum. H.U. ITuporoBa Mun3zapasa Poccuu (ITuporoBckuii Y HUBEpcUTET)

Kadenpa buoxumuu u monexynspHon ouonorun UOMX
Buier Ne

JUISI IPOBEJICHUS IK3aMeHa N0 JUCHUIUTMHE « bruoxumus mo nmporpaMMe crieruainTeTa 1mo
cnenuanbHocTte 31.05.03 Cromaronorus
HamnpaslIeHHOCTh (po¢uib) CToMaToIoTus

1. Mexanu3m neiictBust GepMeHTOB. AKTUBHBIN EHTP GepMeHTa. DTanbl PEepMEHTATHBHOTO
Katanu3a. Mozenu B3auMoeiicTBus hepmMeHTa ¢ CyOCcTpaToM: «Kitod-3aMok» U Komuanga
(MHIIyLIUPOBAaHHOTO COOTBETCTBUS).

2. Peakuuu TpancamuHupoBanus. Pois Buramuna B6. 3HaueHue peakiuit
TpaHCcaMHUHHUpOBaHUs. Peakiuu, katanuzupyemsbie acriaprataMmuaoTpancdepaszoit (ACT) u
ananuHaMuHOTpaHcdepaszoit (AJIT).




3. buoxumus coeqMHUTENBHOM TKaHU. CTpoeHue, GyHKIUN 1 MeTaboJIM3M KOJUTareHa. JTarnbl
(GopMUpPOBaHUS KOJJIAr€HOBBIX BOJIOKOH. [{uHra. ['THKonpoTenHbl ¥ IPOTEOTINKaHbI
COEIMHUTENIbHOM TKaHU ¥ MUHEPAJTU30BaHHBIX TKaHEH 3y0a.

CuryanuoHnHas 3ajada

Y manueHTKu ¢ CUCTEMHOW KpacHOM BOTYaHKOM oOHapykeHa aHemus. Kak perymupyercs
BcacbiBaHue kene3a? Kakosa ponb rencuanna? [loueMy pa3BuBaeTcsi aHeMusi XpOHUYECKUX
3a0oseBaHUN?

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?

3aBenyroumii kadenpoii
Kadenpa Ouoxumun u monekynspHoit ouonorun UOMX [Iecronanos Anexkcanap
BsiueciiaBoBuu




8. Meroguyeckue ykasaHusi 00y4a0IMMCs 110 OCBOCHHIO M CUMIIIMHbI

Metoauyeckue yKkasaHusi AJ1s NOATOTOBKH K 3aHATHAM JIEKIIMOHHOI0 THIIA

BHHUMATENIbHO IIPOYUTATh MaTEpUaI NPEAbIAYIIEH JEKIUY;
O3HAKOMHUTHCS ¢ Y4eOHBIM MaTepHaloM MO Y4eOHHUKY, Y4eOHbIM MOCOOUSM, a TAaKXKe IJIEKTPOHHBIM
00pa3oBaTeNIbHBIM PECypcaM ¢ TEMOM MPOUYUTAHHOM JICKIUH;
BHECTH JIONIOJHEHMS K MOJIYUYEHHBIM PaHEE 3HAHUSAM 110 TEME JIEKIIMM Ha TOJISAX JEKIMOHHON TeTpaay;
3anMcaTbh BO3MOXKHBIE BOIPOCHI, KOTOPBIE CIEAYET 3a]aTh MPENOJABATEI0 10 MaTEPUALy U3YUEHHOU
JEKLUH.

Metoauyeckue yKkasaHusi AJ1s MOATOTOBKH K 3aHATHAM JIA00PATOPHO-NPAKTHYECKOI0 THIIA

BHUMATEJIbHO M3YYUTh TEOPETHUECKUH MaTephasl MO KOHCHEKTY JEKIUH, yueOHHKaM, y4eOHBbIM
ocoOusIM, a TaKXKe JIEKTPOHHBIM 00pa30BaTEbHBIM PeCypcaMm.

MeToanyeckue yKa3aHHus I MOATOTOBKH K KOJUIOKBHUYMY (TeKYIIHH py0esKHbIN KOHTPOJIb)

U3YyYUTh Y4EOHBIM MaTepHuai Mo TeMe KOJJIOKBUYMA U OTJAEIbHBIM 3HAaUUMBIM Y4eOHBIM BOIIPOCAM,
10 KOTOPBIM OYJIET OCYIIECTBIATHCS OMPOC.

MeTtoauyeckue yKasaHusi AJ1s OATOTOBKH K 3a4€Ty

- O3HAKOMHUTBCS CO CIUCKOM BOINPOCOB, BHIHOCUMBIX Ha MPOMEXYTOUHYIO aTTeCTaluio B (opme
3auera;
- IPOAHATIU3UPOBATH MAaTEPHUA U HAMETUTH I10CIIEI0BATEIBHOCTD €0 TIOBTOPEHUS;
- ONpeAeaUTh HanboJee MPOCThIE U CIO0XKHbIE TEMbI AUCIUILTUHBI;
- MOBTOPUTH MaTepuan 1o Haubojiee 3HAYMMBIM/CIOXKHBIM TeMaM JUCHUIUIMHBI 10 KOHCIEKTaM
JEeKIMHA U y4eOHOH JIuTepaType, a TaKKe 3JIEKTPOHHBIM 00pa30BaTeIbHBIM PECypcaM;
- HNOBTOPHUTH PEAKIMM, CXEMbl, TaOIMLBI U JPYrod Marepual, M3y4YECHHBIH B Ipolecce OCBOCHMS
JUCLUIUINHBI.

MeTtoauyeckue yKasaHusi AJ1s NOATOTOBKH K JK3aMeHy

- 03HaKOMUTBCSI CO CIIMCKOM BOIIPOCOB M CUTYallMOHHBIX 3a/1a4, BBIHOCUMBIX Ha IIPOMEXYTOUYHYIO
aTTecTaluio B (hopMe IK3aMeHa;
- IPOAHATIU3UPOBATH MAaTEPHUA U HAMETUTH I10CIIEI0BATEIBHOCTD €0 TOBTOPEHUS;
- ONpeAeTUTh HanboJiee MPOCThIE U CI0XKHbIE TEMbI AUCIUITUHBI;
- MOBTOPUTH MaTepuan 1o Hauboyiee 3HAYMMBIM/CIOXKHBIM TEMaM JUCHUIUIMHBI 110 KOHCIEKTaM
JeKIMHA U y4eOHOH JIuTepaType, a TaKKe 3JIEKTPOHHBIM 00pa30BaTebHBIM PECypcaM;
- TOBTOPUTH YHPAKHEHUS, MPAKTUYECKUE (CUTYallMOHHbIC) 3a/Jayd, CXEMbl, TaOIMLbI U JAPYroi
MaTepua, U3y4eHHbIN B IPOLIECCE OCBOCHUS JUCLUILINHBI.

MeToan4yeckue yKazaHus JJI CAaMOCTOATEIbHOUM padoTsl ctyaeHToB (CPC)

3aKpeIUIeHHe M yriayOJieHne MOJTy4YeHHbIX 3HAHUM, YMEHMH M HaBBIKOB, IMOMCK U IpUOOpETeHHE
HOBBIX 3HAHMM, BBIMOJIHEHUE YyYEOHBIX 3a/laHU, MOATOTOBKY K MPEICTOALINM 3aHATHIM, TEKyIIEMY
KOHTPOJIIO YCIIEBAEMOCTH M IIPOMEKYTOYHOW arTecTalud. DBbllIONHEHHE JOMAaIIHUX 3aJaHui
ocymiecTBisieTcss B Gopme paboThl ¢ y4uyeOHOH, yueOHO-METOIMYECKOW W Hay4dHOW JHUTepaTypoH,
3JIEKTPOHHBIMHM O0OpPa30BaTENbHBIMU PECYypCcaMu, KOHCHEKTaMH OOydarollerocs: 4YTeHue, U3ydeHHe,
aHanus3, coop u 006001IeHre HHPOPMAITUH.



9.

YueOHO-MeTOANIECKOE,

AUCHMILTUHBI
9.1. IlepeyeHb JTUTEPATYPHI 0 JUCHHUIJIMHE:

HH(POPMALIMOHHOE M MAaTepHAJIbHO-TeXHHYeCKoe obecneyeHne

2024 -2025

(depmenTsr OOMEH yTIIeBo10B ['OpMOHBI
DuenretTnuecknii oomen QOOMeH OETKOB U

Ne HaumeHnoBaHue, aBTOp, roJ U MeCTO PexomMenayercs npu u3y4eHun KosmyecTBo | DJIeKTpOHHBII agpec
n U3/1aHUS pa3esioB THCHHUILIHHBI IK3EMILISIPOB pecypca
/n B 0ubHoTeKe
1 2 3 4 5
1 [Principles of Medical Biochemistry, Buoxumus neyenu u kpoBu benku u 10
Meisenberg G., Simmons W. H., 2024 - 2025 |depmentsr O6MeH yrieBoaoB I'opMoHbI
Ouepreruueckuii 00MeH OOMeH OeIIKOB U
HyKJIeoTHJ0B broxumus nonoctu pra
OOMEH JTUIIUI0B
2 |buonoruyeckas Xumus C ynpakHeHUsIMA U |bruoxumus neuenu u kposu benku u 0 https://www.
3agagamu: yueOHuk, Ceseput C. E., 2024 - | pepmentsr O6MeH yriieBoioB ['opMOHBI studentlibrary.ru/book
2025 Oneprerudeckuii ooMeH OOMeH 0enkoB u /ISBN9785970472088.
HYKJICOTHI0B broxumus mosnoctu pra html
OOMEH JIMITUI0B
3 |buoxumust: yueOHUK, [laBsios B. B., Buoxumus neuenu u xposu benku u 0 https://www.
Basunosa T. I1., OctpoBckast M. T'., 2024 - | pepmentsr O6MeH yriieBooB I'opMOHBI studentlibrary.ru/book
2025 Oneprerudyeckuii ooMen OOMeH 0enKkoB /ISBN9785970469538.
HyKJICOTHI0B bruoxumMus nomoctu pra html
OOMEH IMIUI0B
4 |Bbuoxumus nonoctu pta, Januiosa JI. A., Buoxumus nonoctu pra 0 https://e.lanbook.com
Yaiika H. A., 2024 - 2025 /book/104005
5 |buoxumus TKaHeH U KUAKOCTEN MOJIOCTH buoxumus neuenu u kposu benku u 0 https://www.
pra: yuebHoe nocobue, Basunosa T. I1., ¢depmentsr OOMeH yriieBoioB ['opMOHBI studentlibrary.ru/book
2024 - 2025 Ouepreruuecknii 00MeH OOMeH OeITKOB U /ISBN9785970472682.
HyKJIeoTH0B broxumus nonoctu pra html
OOMEH JTUIIUI0B
6 |Harmagnas 6noxumus, Komsman 5., Pém K.- | Broxumus nedyenn u kposu benxu u 0 https:/rsmu.
I'., 2024 -2025 ¢depmentsr OOMeH yriieBoioB [ opMOHBI informsystema.ru
Ouepreruuecknii 00MeH OOMeH OSITKOB U /uploader/fileUpload?
HYKJICOTHIOB BHOXUMHUS IOJIOCTH pTa name=125bn.
OOMeH THIUI0B pdf&show=dcatalogues
/1/5366/125bn.
pdf&view=true
7 | BHOXMMUSI COeTMHUTENIBHOM TKaHH: yaeOHoe |OOMeH 0elkoB M HyKIeOTH0B broxumus 0 https://rsmu.
nocobwue, Illatosa O. I1., 2024 - 2025 MOJIOCTH PTa informsystema.ru
/uploader/fileUpload?
name=190705.
pdf&show=dcatalogues
/1/4533/190705.
pdf&view=true
8 |Broxumus )XUpOBOH TKaHU: [ydeOHOe T'opmonsr OOMeH IHUITHI0B 0 https://rsmu.
mocobue Ui MeIUIUHCKHUX By30B], THMUH informsystema.ru
0. A, 2024 - 2025 /uploader/fileUpload?
name=191741.
pdf&show=dcatalogues
/1/5241/191741.
pdf&view=true
9 | BrOXMMUSI MBIIIEYHOW TKaHH: yueOHOe OOMeH yriIeBOI0B DHEpreTHYECKUi 0 https://rsmu.
mocobue, TepeHTheB A. A., 2024 - 2025 oOMeH informsystema.ru
/uploader/fileUpload?
name=189712.
pdf&show=dcatalogues
/1/3965/189712.
pdf&view=true
10 |Principles of medical biochemistry: Tutorial |Bruoxumus neuenu u Kpou benku u 70
on biochemistry for foreign students of ¢depmentsr OOMeH yriieBofoB I opMOHBI
medical department of higher education OHepretuueckuit ooMeH OOMeH OEIKOB 1
institutions, Davydov V. V., Grabovetskaya [myxieotnnos bruoxumus moixoctu pra
E.R., 2024 - 2025 OOMEH JTMITUA0B
11 |Medical Biochemistry: [a textbook], Buoxumus neyenu u kpoBu benku u 49
Davydov V. V., 2024 - 2025 ¢depmentsr OOMeH yriieBooB I opMOHBI
Ouepreruyeckuit 0oMeH OOMeH OeNKoB U
HYKJIeOTHI0B broxumMust nomoctu pra
OOMEH JTUIIUA0B
12 [Netter’s Essential Biochemistry, Ronner P., |buoxumus neyenu u kpoBu benku u 10




Ne HaumeHnoBaHue, aBTOp, IO U MeCTO Pexomenayercst npu M3y4eHuu KosnyecTBo | DJIeKTPOHHBII aapec

n H3AaHUS pa3nesioB AMCHUIITAHBI IK3eMILIAPOB pecypca
/n B OMOJIMOTEKE
1 2 3 4 5

HYKJICOTHIOB BHOXHUMUS OJOCTH pTa
OOMeH TUTTHTTIOR

9.2. IlepeyeHb pecypcoB MHGOPMALMOHHO-TEJIEKOMMYHUKANIMOHHON ceTu «/HTepHET», B TOM
yncse npodeccCHoHAIbHBIX 023 TaHHBIX, HE00X0IMMBIX /IJISI OCBOCHUS JUCIUIJIMHBI

1. http://www.biblioclub.ru  (3mexTpoHHass OuOIHOTEYHass cHCTeMa «YHHUBEPCUTETCKAs
6ubnamoreka onnaiiny PHUMY um. IIuporosa)
2. KoncynwranT cryaenra http://www.studentlibrary.ru

9.3. IlepeyeHb HH(MPOPMAIHMOHHBIX TEXHOJOIHH, MCHOJB3YeMbIX MNPH OCYIIECTBJCHHHU
00pa3oBaTe/ILHOIO Mpouecca Mo JTUCHUILVINHE, BKJIKYAs NepedyeHb MPOrpaMMHOro odecneveHust
U HHGOPMAIMOHHBIX CIPABOYHBIX CHCTeM (TP HAJTUYMH)

1. MS Windows B penakuusix: 7 Pro, 10 Pro, 11 Pro (x86, x64) — nmutieH3us 6eccpouHo
2. MS Office B pemakmusx: «Standardy, «Professional Plus» (2013, 2016, 2019, 2021(x86, x64)) —
TUICH3UST 6€CCPOUHO
3. MS Visio B penmakmusx: «Professionaly (2013, 2016, 2019, 2021(x86, x64)) — nuueH3us
OeccpouHo
4. Astra Linux Special Edition, Bapuant munensupoBanus «Opemn», PYCB.10015-10 — nuuensus
OeccpouHo
5. Adobe Acrobat Reader — cBo601HO pacnpoctpansemoe [10
6. I'apant (cnpaBo4Has paBoBas cucteMa) — JueH3us 1o 31.07.2027
7. FastStone Image Viewer — cBoOonHO pactipocTpansemoe 110
8. Sunexc bpaysep ans opranuzanuii — cBo0oHO pactpocTpansemoe 110
9. Inardopma «1C:Ilpeanpusitue 8», konpurypamuu «1C:JoKkyMeHTOOOOPOT TOCYIapCTBEHHOTO
yupexaenusn», «1C:Yausepcurer [IPOD», «1C:Meauuuna» — nuueH3usi 6ecCpouHo
10. Enunas mudposas oOpasoBatenpHas cpenga PHUMY um. H.U. IluporoBa — coOcTBeHHas
paszpaborka PHUMY
11. MTC Jluak nnardopma ams nposeeHus BeouHapoB — muueH3us 1o 04.07.2027 r.
12. AntuBupyc Kaspersky endpoint Security — nunensust 1o 19.09.2027 r.
13. ApxuBarop 7-Zip — cBoboaHO pacrpocTtpansemoe [10
14. ITnarpopma «Kinescope» - munensus 1o 11.03.2027 r.
15. Cucrema ynpasnenust ooyuenuem (LMS) — munen3us 6eccpounas
16. Ubuntu — cBo6oano pacnpoctpansemoe [10 (OC ¢ OTKPBITBIM UCXOAHBIM KOJIOM)
17. Debian — cBoboano pacnpoctpansiemoe [10 (OC ¢ OTKpBITHIM UCXOAHBIM KOJOM)
18. ABTOoMaTH3MpoOBaHHAs 00pa3oBaTeNbHAas Cpella YHUBEPCUTETA



9.4. MaTepuaJIbHO-TeXHHYECKOe o0ecnevyeHue JUCIUIINHBI

Kaxnpiii oOydaromuiicss B TedeHHE BCero mepuoja oOydeHHs oOecrieueH WHIANBUIYaIbHBIM
HEOTPAaHMYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOHN MH(OPMaLMOHHO-00pa30BaTeNbHOM Cpe/le YHUBEPCUTETA
U3 000N TOYKH, B KOTOpPOH MMeeTcs AOCTyHn K MH(OPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTu
«utepuet» (nanee - cetb «MIHTEpHETY), KaK Ha TEPPUTOPUH Y HUBEPCUTETA, TaK U BHE €€.

OnexTpoHHas MH)OPMAIIMOHHO-00pa3oBaTeNbHasl cpella YHUBEpCUTETa 00eCcIIeYrBaET:

- JIOCTYIl K y4yeOHOMY IiaHy, paboyeil mporpamme AMCHMIUIMHBI, 3JEKTPOHHBIM Y4YEOHBIM
U3JIaHUSAM M 3JEKTPOHHBIM 00pa3oBaTelbHBIM pecypcaM, YKa3aHHbIM B paboueil mporpamme
JUCLUIUIMHBL,

- (popMHpOBaHUE 3IEKTPOHHOTO NOPT(POINO 00YUAIOIIErocs, B TOM YHCIIe COXpaHEHUE ero paboT u
OLIEHOK 3a 3TH palOTHI.

VYHUBEPCUTET pacrojiaraeT CiaeayroIlUMU BUIAMHU MOMELICHUH 1 000pyIOBaHMs AJsi MaTepHUaIbHO-
TEXHUYECKOro oOecredeHus: o0pa3oBaTeNbHON MEATENBHOCTH JAJs pealn3allud 00pa30BaTeIbHOM
IpOrpaMMbl JUCLUIUIUHBIL:

Ne HaumeHoBaHue 000pYy/10BAHHBIX YYEOHBIX ayTUTOPHiIi [epeyeHp cienuaIU3UPOBAHHOI MebeH,
I TEXHHYECKHX CPeICTB 00yUeHHUst
/m
1 |Aynutopus 1uis IPOBEACHUS 3aHATHI JIEKIIHOHHOTO THIIA, 3aHATHH Cromsl , HoyrOyk , Okpan ams nmpoexropa , CTynbs ,
CEMHHAPCKOT0 THIIA, TPYNIOBBIX U MHAWBUIYAIBHBIX KOHCYIBTAINH, IIpoextop MynsTUMenHitHEIH , Jlocka MapkepHast ,
TEKYILETO KOHTPOJIS U IPOMEKYTOUHOM aTTecTalluy, 000pyA0BaHHAS Jlocka menoast
MYJIETUMEIMHHBIMA ¥ MHBIMH CPEJICTBAMU 00YYEHHUS
2 |IlomemeHune st CaMOCTOSTENILHOM pabOTH 00yJaIOIUXCS, YueOHast MeOenb (CTOJIBL, CTYJIbsI), KOMITBIOTEpHAsT
OCHAIIEHHOE KOMITBIOTEPHOI TEXHUKOH C BO3MOKHOCTBIO MOAKIIIOUECHHUS |TEXHHUKA C BO3MOXKHOCTBIO MOAKIIOUCHUS K CETH
k cetu MHTEpHET 1 00ecniedyeHreM JOCTyIIa B 3JIEKTPOHHYTO «/HTepHET» U 0becreueHneM 0CTYIA B JJIEKTPOHHYIO
MHGOPMAIIMOHHO-00pa30BaTEIbHYIO CPEY OpraHU3aliu nHGOPMAIIMOHHO-00pa30BaTEIbHYIO CPEIY
3 |YueOHas ayAUTOPHS AJIsI IPOBEACHUS IIPOMEKYTOYHOM aTTeCTallui Y4eOnast MeOeIb (CTONBI M CTYIbS IS 00yJarOIIIXCs),
CTOJI, CTYJI IIPEIOIaBaTeIsl, IePCOHATbHBIH
KOMIIBIOTEP; HAOOP AEMOHCTPALIOHHOTO
000pyI0BaHus (IPOEKTOP, SKPaH, KOJOHKH)

YHuBepcuter oOecriedeH HEOOXOAMUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO U CBOOOJHO
pacupocTpaHseMoro MporpaMMHOIO obecnedeHus (CocTaB ompenessieTcs B paboueil mporpamme
JUCIUIUIMHBI U TOAJICKUT OOHOBJICHUIO MTPH HeoOXoaumocTr). bubianorednsiit poH ] yKOMIUIEKTOBAaH
MeYaTHBIMU W3JaHUAMH U3 pacuera He MeHee 0,25 sk3eMIUIsipa KaXJA0ro M3 W3JIaHUN, YKa3aHHBIX B
pabouell mporpaMMe IUCLUMIUIMHBI, Ha OJHOrO OOYy4YalIlerocs W3 4ucia JUl, OJHOBPEMEHHO
OCBaMBAIOIINX COOTBETCTBYIOIIYIO AUCHUILINHY.

OO6yuatomuMes o0ecriedeH JocTyn (yAalleHHbIH JOCTYI), B TOM YHCJIE B Cily4ae MPUMEHEHUs
3JEKTPOHHOTO OOy4YeHHs, IUCTAHIMOHHBIX O0pa30BaTEIbHBIX TEXHOJOTHH, K COBPEMEHHBIM
npodeccruoHanbHBIM 0a3aM JaHHBIX U UHPOPMAIMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX
ornpezesnsercs B paboueit mporpaMmme IUCHUIUIMHBI U MOAJICKUT 0OHOBJICHHIO (IIPH HEOOXOAUMOCTH).

OOyuaronuecs H3 4YUCIa HHBAIUAOB oOOecnedeHbl NeYaTHBIMU W (WUJU) 3JIEKTPOHHBIMU
o0pa3oBaTeNbHBIMH pecypcamu B popmax, alaliTUPOBAHHBIX K OTPAHHUYEHUSM UX 3/I0POBBSI.
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