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HopMmaTuBHO-1IpaBOBbIE OCHOBBI pa3pabOTKU U peanu3aiiy padodeil mporpaMMbl TUCHUTUIHHBL:

1. ®enepanbHBIi TOCYIApCTBEHHBIH 00pa30BaTENbHBIM CTAHAAPT BBICIIETO OOpa3oBaHUS —
cienquanuter no cnenuanbHocTH 31.05.03 Cromatosiorusi, yTBEpKICHHBIM IPUKA30M
MunucTtepcTBa HaykH M Bbiciiero oopasosanust Poccuiickoit denepannn ot «12» asrycra 2020
r. No 984 pyk.

2. YcraB M JTOKaJbHbIE HOPMATUBHBIE aKThl Y HUBEPCUTETA.

3. OOGmras xapakTeprucTuka 00pa3oBaTeIbLHON MPOrPaMMBI.

4. Y4eOHbIii 1aH 00pa30BaTENbHON MPOTrPaMMBbI.

© ¢enepasibHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEIKICHUE BHICIIETO 00pa30BaAHUS
«Poccuiickuil HalUMOHAJIBHBIM MCCIEAOBATEIbCKUM MEIULIMHCKUM yHHBepcuteT umenn H.HM.

[Inporosa» MunucrepcTtsa 3npaBooxpanenus Poccuiickon @enepanuun



1. O01mue MoJI0:KeHUs
1.1. Iean 1 3a7a4M 0CBOEHHS THCHUILIMHBI

1.1.1. Lens.

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

1.1.2. 3agaun, pemnraempie B X0/1€ OCBOCHUS JUCITUTUTHHBI (MOIYJIs):

® Pasputue NpodecCHOHATBHO BaKHBIX Ka4yeCTB, 3HAYMMBIX JJIsi OPTaHU3alMH PabOThl U
yIOpaBlIeHUs Ja00paTOPHO-AUATHOCTUYECKUX TOJPA3eIeHU YUpPex ACHUN pazIudHOro
TUIA.

® ®dopmupoBaHHE TOTOBHOCTH U CIIOCOOHOCTH MPUMEHSTH 3HAHUSI U YMEHHUS aHATU3UPOBATH
JTaHHbIE PE3YJIbTaTOB OMOXMMHYECKHX UCCIIEI0BAaHUIN U HCIOJIb30BAThH MOTYYEHHbIE 3HAHUS
JUIsi OOBSICHEHUSI XapakTepa BO3HUKAIOUIMX B OpraHuM3Me 4YeloBeKa H3MEHEHUW W
IUArHOCTHUKH 3a0071€BaHUA.

® ®dopmupoBaHHe HABBIKOB OOIICHHS C KOJUIEraMH W MAIMCHTaMH C yYETOM JSTHKH M
JICOHTOJIOTHUH.

® ®opmupoBaHHe/pa3BUTHE HABBIKOB aHAIUTHYECKOW pabOThl ¢ MHpOpMalmen (yueOHOI,
Hay4YHO, HOPMATHBHO-CIIPAaBOYHOM JIMUTEpATypod U JPYrUMMU HUCTOYHUKAMHU), C
MH(OPMALIMOHHBIMU TEXHOJIOTUSAMHU, AUATHOCTUYECKUMHU METOJaMH UCCIIEI0BaHUSIMHU.

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

® ®dopMupoBaHHEe CHUCTEMbl 3HAHMH OHOXMMHYECKHX U  MOJICKYJSIPHBIX OCHOB
(yHKIMOHMPOBAHUS OpraHu3Ma 4esloBeKa, MpeBpallleHuid BElIeCTB B OpraHu3Me YelloBeKa,
CBSI3M OTHX IPEBPAIlCHUM C JACATEIBHOCTBIO OPraHOB M TKaHEW, peryisilnuu

MeTa00JINYECKHX IMpOoNHECCOB 1 MOCICACTBUAX UX HAPYIICHHA.

1.2. MecTo AucOMIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

HucnumuinHa «buoxumus» uszydaercs B 2, 3 cemecTpe (aX) U OTHOCUTCS K 00s13aTeIbHOW YacTu
broka b.1 «/lucummunel (Moxynn)y». SIBasercs 00s13aTebHON TUCIIUIUIMHOM.

OO6m1ast TpyA0€MKOCTh TUCIMIUIUHBI cocTaBisieT 5.0 3.¢.

JInst yCHemHoOro OCBOEHHUS HAacTOsUIed MUCHUIUIMHBL (MOAyJisi) oOydaromuecs B paMKax
o0pa3oBaTeabHOM MPOTpaMMbl JOKHBI OCBOUTH CIENYIOIINE AUCUMILIMHB: DHU3MKa, MaTeMaTHKa;

Xumwust;, buosmorus.



3HaHUs, YMEHUS U OMBIT MPAKTUUECKOH JeATeNbHOCTH, TPUOOPETEHHBIE IPH OCBOCHUN HACTOSIIECH
JUCLUUIUTHHBI, HEOOXOIUMBI JUIsl YCIIEIIHOTO OCBOeHUs aucuuiuinH: dapmakosiorus; UMmyHomorus;
[MaTo¢puznonorus.

3HaHUs, YMEHUS U OMBIT MPAKTUUECKOH JeATeNbHOCTH, TPUOOPETEHHBIE IIPH OCBOCHUN HACTOSIIECH
JUCHUTUTMHBI, HEOOXOAUMBI JJIsl YCHEIIHOTO MPOX0XKACHHs MPakTUK: [IoMOIIHKK Bpaya cToMaroiora

(TepamneBta); HayuHo-uccienoBarenbckas padora.



1.3. Iliianupyemble pe3yJbTaThl OCBOCHUS JUCIHUIJIMHBI

2 cemecTp

KOI[ U HAUMCHOBAHHUEC KOMIICTCHIIUHU

Koax u HammeHoBaHnue
HHAUKATOPA 10CTHKECHUS

KOMIIETCHIINHN

Ilnanupyemsle pe3yabTaThbl OCBOCHHMS AUCHHUIIIMHBI (MOXYJIA)

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

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

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

npodeccuoHaNbHBIX 3a7a4

3HaTh: 3HaUcHUE OMOXUMHUECKUX ITOKa3aTeleH JJI1 OIICHKHU

COCTOAHHA ITAllMCHTA

YMeTh: UCIOIB30BaTh AUAarHOoCTHYCCKHNEC BO3MOXKHOCTHU
COBPCMCHHBIX OMOXHMHUYECKHX MCTOJOB IIPpH PCUHICHHUN

HpO(beCCI/IOHaJ'IBHBIX 3aJa4

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

CUTyallMOHHBIX 3a1a4

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

npodeccuoHaNbHBIX 3a7a4

3HaTh: 3HaUeHHE OMOXMMHUYECKHX IT0Ka3aTesel B (PU3HOIOTrHUEeCKUX

YCJIIOBHUAX U ITPU MATOJIOTUA

YMeTh: aHATU3UPOBATH PE3YJILTATHI TA00PATOPHBIX OHOXHUMHUYECKUX

TCCTOB

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

TECTOB B paHHEH TUArHOCTHKE 3a00JIeBaHUI

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

OopraHu3Ma 4CJIOBEKa

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

(akTOpOB B pa3BUTUH 3a00JI€BaHUI

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

COCTOSIHMM ¥ MaTOJOTMYECKUX IIpoueccoB

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

MIPOLIECCOB MPH 3a00JIEBaHUAX

YK-1 CnocoGeH ocyuiecTBJISATH KPUTHYECKUI aHAJM3 NPOOIeMHBIX CUTYallHil HA OCHOBeE




CHCTEMHOIO0 MOAX0/1a, BLIPA0ATHIBATH CTPATETHIO A€ CTBUI

VK-1.M/3 Kputnueckn
OLICHUBAET HAJEKHOCTb
MCTOYHUKOB MH(pOpMAIIH,
paboraer ¢
IIPOTUBOPEYUBOI
nH(popmaImen u3 pa3HbIxX

HCTOYHUKOB

3HaTh: OCHOBHEIC 3aKOHOMCPHOCTHU OMOXUMHUYECKUX mponeccos,

NMPOUCXOAAINX B OPraHU3MC YCIIOBCKaA

YMmern: AHAJIM3UPOBATb HAJIC)KKHOCTb HCTOYHHUKOB I/IHq)OpMaHI/II/I

Baajerh NpakTHYeCKUM ONBITOM (TPYAOBBIMHM IeHCTBUSIMH):
HaBbIKaMU HCCIIEI0BATEIBCKOM IEATEIBHOCTH MPHU paboTe ¢

MIPOTUBOPEUNBOM HH(OpMaLIMel U3 pa3HbIX HCTOYHUKOB

VK-1.11/14 PazpabatbiBaeT
U COJIEPKATEIBEHO
apryMEHTHPYET CTPaTETHIO
pemIeHus mpooIeMHON
CHUTYyallil Ha OCHOBE

CHUCTCMHOI'O 1N

3HAaTbh: OCHOBHBIE OMOXHUMHYECKHE TCPMUHBI, OIMUCBIBAIOIINE

XHAMUKO-OMOJIOTHYECKHUE IMMPONLCCChl B OpraHU3ME YCJIIOBCKA

YMerh: AHAJIU3UPOBATb U3BMCHCHUA OMOXUMUYECKUX MponeccoB Mnmpu

PAa3BUTHUU MATOJIOTUYCCKUX COCTOSTHUM

BuaseTs npakTHYeCKUM ONBITOM (TPYAOBBIMH /1€ CTBUAMM):

MEXIUCIUITHHAPHOTO pelIeHust MOCTaBICHHOM MPOOIEMHOM CUTYallui Ha OCHOBE
HOAXOJI0B JOCTYITHBIX UCTOYHUKOB HH(pOpMALIUU
3 cemectp

Koa 1 HamMeHOBaHHE KOMIIETEHIIMH

Koa v nanmenoBanue
HHANKATOPA TOCTHKEHUSI

KOMIIETCHIIUHU

I[Inanupyemble pe3yibTaThl 0CBOEHHS TUCHUILIUHBI (MOTYJIs1)

OIIK-9 Cnocoben ouennBaTh MOP(PoPyHKIMOHATBbHBIE, (U3H0JIOTHYECCKHE COCTOSTHUS H

NaToJI0rN4YecKHe Mpouecchbl B OpraHu3Me yejioBeKa Jisl pelnieHusi npogeccuoHaTbHbIX 3a/1a4

OIIK-9.1M /11 Bnageer
AITOPUTMOM
KIIMHUKOJIa00paTOPHOU U
(yHKIIMOHATILHOM
JTUArHOCTHKY MPU PEeUICHUH

HpO(i)CCCI/IOHaJ'IBHBIX 3aJad

3HATh: 3HAUYEHNE OMOXMMHUYECKUX ITOKA3aTeIEH I OLIEHKHU

COCTOsHHA ITallMCHTa

YMeTh: UCII0Ib30BaTh JUAarHOCTUYCCKHUE BO3MOXKHOCTHU
COBPCMCHHBIX OMOXUMUYECKUX MCTOOB IIpHU PCIICHHUN

npodeccHoHaNbHBIX 33724

Bianers npakTH4YeCKUM ONBITOM (TPYA0BBIMU /IeiiCTBUAMM):
HaBbIKaMU TIPUMEHEHUS TIOTyYEHHBIX 3HAHUHN JIJIS peleHHUs

CUTYyallUOHHBIX 3a/1a4

OIIK-9.1 /12 OuenuBaet
pe3yIIbTaThI
KJIMHUKO0JIa00OpaTOPHOU U

(GyHKIIMOHAIBHOU

3HaTh: 3HaueHNE OMOXUMHYECKUX MTOKa3aTeIe B (bl/ISI/IOJ'IOFI/I‘IeCKI/IX

YCJIOBUAX U IIPU ITaTOJIOT'HHU

YMeTh: aHaTU3UPOBATH PE3YJIbTAThl 1a00PATOPHBIX OMOXUMHYECKUX

TECTOB




AUArdHOCTUKU IpHU PCIICHUN

npohecCHOHANBHBIX 3a71a4

Biaaers npakTH4YeCKUM ONBITOM (TPYAOBbIMHM 1eHCTBUSIMH):
HaBBIKAMU PACIIO3HABAHUS HANPABIEHHOCTH OMOXUMUYECKUX
MPOIIECCOB MpH 3a00JI€BAaHUAX U UCTIOIB30BaHUSI OMOXUMUYECKHUX

TECTOB B paHHEH JMArHOCTUKE 3a00JIeBaHUIA

OIIK-9.1 /13 Onpenensier
MOpGOPYHKITMOHATBHBIE,
dbuznonornyeckue
COCTOSTHUS U
MATOJIOTUYECKHE MPOLIECCHI

OpraHnu3ma 4CJIOBCKa

3HaTh: MeTabOIMYCCKUE IMyTH MIPEBpalICHUA OCHOBHLIX KJIACCOB
OMOJOTrHYSCKU BaXKHBIX COGIII/IHCHI/If/'I, POJIb HACJICACTBCHHBIX

(hakTOpOB B pa3BUTUH 3a00ICBaAHUIA

YMeTh: onpenenaTs OMOXUMHUECKUE ACTIEKThI (PU3NOJIOTHUECKUX

COCTOSIHUM U ITaTOJOTHYECKUX nponeccoB

Bianers npakTH4YeCKUM ONBITOM (TPYA0BBIMU /IeiiCTBUAMM):
HaBbIKaMU PaclO3HABaHUS HAPABIEHHOCTH OMOXUMHUYECKUX

MIPOLIECCOB MPH 3a00JIEBAHUIX

YK-1 CnocodeH ocymiecTBIAATh KPUTHYECKUI aHAIU3 NPO0JIeMHBIX CUTyalllil HA OCHOBE

CHCTEMHOIO0 MOAX0/1a, BLIPA0ATHIBATH CTPATETHIO A€ CTBUI

YK-1.1/13 Kputnuecku
OILICHUBAET HAJCKHOCTD
MCTOYHUKOB MH(pOpMAIIH,
paboraer ¢
MIPOTUBOPEUUBOU
uH(popMalen U3 pa3HbIX

HNCTOYHHKOB

3HaTh: OCHOBHBIC 3aKOHOMCPHOCTHU OMOXHMHUYECKUX mponeccos,

MPOUCXOAAIINX B OPpraHU3MC YCIIOBCKA

YMern: AHAJIU3UPOBATH HAAC)KHOCTb HCTOYHHUKOB I/IH(I)OpMaI_II/II/I

Baaners npakTHyecKuM ONbITOM (TPYAOBBIMH AeHCTBUSMU):
HaBbIKaMU MCCIIEIOBATEIBCKOM IEATEIBHOCTH MPHU paboTe ¢

MIPOTUBOPEYMBON MH(POPMAIUEH U3 pa3HbIX UCTOYHUKOB

YK-1.1/14 Pa3pabareiBaer
U COZIEPIKATENIbHO
apryMEHTHPYET CTPATErHIo
pereHus npooIeMHOM
CUTYyallMX Ha OCHOBE
CHUCTEMHOIO U
MEXIUCIUTUTMHAPHOTO

IoaX040B

3HaTh: OCHOBHBEIC OMOXUMUYECKHE TEPMUHBI, OIMUCBIBAIOINE

XHAMUKO-OMOJIOTHYECKHE IMPOLECChl B OpraHU3ME YCJIOBCKA

YMerh: AHAJIIN3UPOBATb U3MCHCHUA OMOXHMUYECKHX IMponeccoB Mmpu

PAa3BUTHHU MATOJOTUICCKUX COCTOSTHUH

Biajers npakTH4YeCKUM ONBITOM (TPYAOBBIMHM IeHCTBUSIMH):
pENICHUS TOCTABICHHOM MPOOIIEMHON CHTYaIlil Ha OCHOBE

AOCTYIIHBIX HCTOYHHUKOB I/IH(i)OpMaLII/II/I




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

®opmbl padoTsl o0yvaromuxcs / Buabl yueOnbix 3ansatuii / | Becero |Pacnpenesienne yacos

DopMbI IPOMEKYTOYHOH aTTECTALUU 4acoB 10 ceMecTpam

2 3

YyeOHble 3aHATHSA

KontakTHasi padoTa 00y4aommuxcs ¢ npemnojgaBarejieM B 74 36 38
cemectpe (KPO),

B T.Y.:

Jlexumonnoe 3anstue (JI3) 20 10 10
JlaGopaTopHo-nipakTudeckoe 3anarue (JII13) 42 20 22
Komnoxsuywm (K) 12 6 6
CamocrosiTesibHas padora odyuawmuxcs B cemectpe (CPO), 52 26 26
B T.4.:

[ToaroroBka K y4eOHBIM ayAUTOPHBIM 3aHATHIM 52 26 26

IIpoMexxyTOYHASI aTTECTALIUA:

KonTakTHas padora 00yyaomuxcs B Xo/1e NPOMEKYTOYHOM 10 2 8
arrecrauuu (KPIIA),

B T.4.:

3auer (3)* 2 2 0
Dk3ameH (D)** 8 0 8
CamocrosiTesibHast pa0oTa 00y4alOIIUXCH PH MOATOTOBKE K 24 0 24

npomMe:xyTo4Hoii arrecranuu (CPITA)**

B yacax: OT/ = 160 64 96
OGI1ast TpyJ0eMKOCTh KPO+CPO+KPITA+CPITA
mucummrabl (OT/T) B 3aueTHbIX enuHumax: OT/] (B 5.00 2.00 3.00
yacax): 32

* Bpems Ons npogeoenus npomedicymoyrou ammecmayuu 8 ¢hopme 3auéma (3auyumsl Kypcogol
pabomvl) evloensemcs 8 pamkax kKoHmaxkmuou pabomwl (/[B3) I[lposedenue npomedxcymounou
ammecmayuu 6 gopme 3auéma (3awumovl Kypcoeou pabomvl) Opeanu3yemcs 8 cOOmeemcmsuy ¢
pacnucanuem 3aHAmul.

** [Ipomedcymounas ammecmayusi 00y4anouuxcs no OUCYuniuHe 8 popme IK3amMeHa OP2aHU3Yemcsl 8
PAMKAX IK3AMEHAYUOHHOU CeCCUul CO2NACHO DPACNUCAHUIO IK3AMEH08. Bpems ma noocomosky k

IK3AMEHY U €20 npoxoofcdeHue ycmanasaueaencst y’{€6HblM Nni1aHom 06pd306&meﬂbH0ﬁ npoecpavimal.






3. Copep:xkanue IUCHUNIHHBI

3.1. Conep:xanue pa3ieioB, TeM IMCHUILIAHBI

2 cemecTp

Ne

n/n

Hudp

KOMIICTCHIIUHN

HaumeHoBaHue pasjaesa
(Moay.Jis1), TeMbI

JAUCHHUIIINHBI

Copnep:xaHue pa3jeia U TeMbI B

AUJTAKTHYICCKHUX ¢AMHHUIIAX

Pa3nea 1. JHepreruyeckuii 00MeH

VK-1.1]13,
VK-1.11]14,
OITK-9. W11,
OITK-9.1J12,
OITK-9.J13

Tema 1. DHepreTuueckuii

o0MeH

OO6mwuit myTh Katabonuszma. OKUCITUTETHLHOE
nexapOoKcuiIMpoBanue nupysata. Llukn
TPUKApOOHOBBIX KUCIIOT. Perysius.
Amnabonuueckue GyHKINU ITUKIIA
TPUKApOOHOBBIX KUCIIOT. AHAIIIEPOTUIECKUE
peakuuu. Makpospruudeckue cyocrparsl. [lytu
cunte3a AT®: cyOcTpaTHOE U OKUCIUTEIBHOE
dochopmmpoBanne. OKUCITUTEIHLHOE
dochopmmmposanne AJID. Mexanusm
COTPSDKEHHSI OKUCIIEHUS U (hochopruarpoBaHusl.
Xemuocmorudeckas reopust Mutuenna. Cocras,
CTPYKTYpa ¥ HOMEHKJIATypa JbIXaTeIbHbIX
KOMIIJIEKCOB U APYTUX KOMIIOHEHTOB LIETTH
IIEpeHOCca JIEKTPOHOB, UX JIOKATU3ALUS U
(GyHKIMK BO BHYTpeHHEN MeMOpaHe
MuToxoHipuil. Ctpoenne AT®P-cuHTa3bI.
Mexanu3m QpyHKIHOHUpPOBaHU. Perynsus
OKHCIUTEIBHOTO (POCHOPHINPOBAHHUSL.
JIpIXaTeabHbli KOHTPOJIb. MeXaHNU3MbI
pa3o01IeHus OKUCIEeHUs 1 (POCHOPUITUPOBAHHUS.
®u3HONIOTHYECKOE 3HAUCHHE PA300ILICHHS.
MonexysipHO-OHOIOTUYECKHUE aCTIEKThI

GyHKIMU ¥ TUCPYHKIUU MUTOXOHPUH.

Pa3pnen 2. OOMeH yriieBo/10B

VK-1.1/13,
VK-1.1]14,
OIK-9.M/I1,
OIIK-9.1]12,
OITK-9.1/13

Tema 1. OOMeH yT7I€eBOI0B

MexaHu3MBI ITepEBapUBaHUSI YIJIEBOIOB.
XapakTepucTuka u jencTue GepMeHTOB,
Y4aCTBYIOLIUX B MIOJIOCTHOM U IIPUCTEHOYHOM
nunieBapeHnu. OCOOEHHOCTH MepeBapUBaHUs
YIJIEBOJOB B POTOBOM MOJIOCTH. MexaHU3Mbl

BCacCbIBaHHU YIJICBOOOB. HYTI/I MMOCTYIUICHUA U




MIpeBpaIleHHsl YTICBOJAOB B TKAHIX OpraHU3Ma.
Kitoueast posb Tmok030-6-hocdara, mytu
obmena. CuHre3 rimkoreHa. buonoruueckoe
3Ha4YeHue, peakiuu, pepmeHTsl. Pacnan
TJIMKOTeHa — MIMKOTeHoNu3. bronorunyeckoe
3Ha4YeHUe, peakiuu, pepmeHThl. buomoruueckoe
3HA4YCHHUE U PETyJSAIHs 0OMeHa IIMKOreHa B
MICYEHH U B MBIIIIAX. [ TUKOTeHO3bI U
arJMKOTeHO3bl. | TMKOIN3: IOHATHE, 3HAUCHHE,
M0CTIeI0BATEIbHOCTD PEAKIIUHN, PETyIILuS.
DTansl MOJIHOTO a3pPOOHOT0 OKUCIICHUS TIIIOKO3HI.
DHepreTUYecKuii BBIXOI. TIIMKOJIN3a B
aHadpOOHBIX yCIOBUsAX. | TIOKOHEOreHe3: cxema,
cyOctpartsl, 6nonornyeckas poib. Llukn Kopu.
['mrok030-anaHMHOBBIN UK. PenunpokHas
peryJsius TIMKOJIN3a U TITIOKOHEOTeHEe3a.
Oco0eHHOCTH METa00JIM3Ma III0KO36I B IIEUYCHH,
MO3Te, CKEJICTHBIX MBIIIIAX, )KUPOBOH TKaHHU,
KJeTkax KpoBu. [lenTozodochaTHblil myTh.
buonornueckoe 3Hauenue. Peakiuu
OKHCIIMTEIBHOTO 3Tamna, peryisiuus. Hapymenuns
B nIeHTo30(ochaTHOM myTH. J{eeKT riaroKo30-6-
docdarnerunporeHassl. Perynsamus coaepxaHus

TJIIOKO3bI B KpoBH. CaxapHblil 1uader.

Pa3gea 3. O0OMeH JUNIHAOB

VK-1.1/13,
VK-1.1]14,
OTIK-9.M/T1,
OIIK-9.1]12,
OITK-9.1/13

Tema 1. OOMEH TUIIUIIOB

MexaHu3MblI IEpEBAPUBAHHUS, BCACBIBAHUS
murmaoB. @epmentsl. JXKemub: coctas, QpyHKINH,
MEXaHM3M y4acTus B nuuieBapenuu. Creatopes:
MIPUYMHBIL, TOCcAeACTBYSI. MoOUIn3aus >KMpoB U3
KUPOBOU TKAHU: PEAKLUHU, MEXAHU3MBI
peryJsiiiy, pojb TOPMOHOB, 3HAYCHUE.
AKTHBaNys U TPAaHCIOPT KUPHBIX KHACIIOT B
MUTOXOHJIpHH. MeXxaHu3Mbl B-OKHUCIEHUS
JKUPHBIX KACIIOT: PEAKIUH, PETyJIALHNs,
sHeprerudeckuii 0ananc. KeroHoBele Tena:
Ononorudeckas pojb, peakiuu oOMeHa,
peryisanusa. Ketonemust, KeTOHypusi, IPUYHUHBI U
MEXaHU3MbI Pa3BUTHS, IOCIEACTBUA. bruocuHTe3

KHUPHBIX KUCIOT. DTalbl, PEAKINH, CTPOCHUE




CHHTA3bl JKUPHBIX KHCIIOT, peryisiius. buocunres
TPUALMIITITUIEPOTIOB. MeXaHU3M, PeryJsius,
TKaHeBbIe 0coOeHHOCTH. OOMeH
rinunepodocdonunuaos. buongoruueckoe
3Ha4YeHue. XO0JIeCTepos: OMOJIOTHYECKOe
3HA4YEHUE, ITyTH NOCTYIUICHUS ¥ UCIIOJIb30BAHUS B
opranusme. CuHTE3 XoJiecTepoiia (cxema).
Perynsauus cunresa xonecrepoiaa. Mexanusm
MIOCTYIUIEHHUS XOJIecTepoia B KIeTKy. TpaHcnopT
xojecrepoia. ['unepxonecreponemus, ee
MPUYHMHBI, TOCTENCTBUS. MOJIEKYISIpHO-
OMOJIOTHYECKHE acTIeKThI PEeryJIsIuu oOMeHa
XoJiecTeposia. JInmonpoTenHsl KpOBHU:
KJaccu(uKanus, CTpoeHHUe, 3TaIbl
(dhopMupOBaHUA, CXeMa MeTaboIH3Ma.
JucnunonporenHemMuu. MoiekyisipHble

MCXaHU3MBbI aTCPOCKIICPO3a.

3 cemecTp
Ne HIndp HaunmeHnoBanue pasjaena Coaeprxanue pasjesia ¥ TeMbl B
/1 [KOMIIeTEeHN U (MoayJist), TeMbI AMJTAKTHYECKUX eJUHMIAX
AUCHMILINHBI
Pazgen 1. O0OMeH 0eJIKOB M HYKJICOTH/I0B
1 [VK-1.1U[3, Tema 1. OOMeH OeKOB 1 [TepeBapuBanue 0enkoB B XKKT. [TpuHIMIBL
YK-1.1]14, HYKJICOTH]IOB HOPMHPOBaHHMs OelKa B MUTAaHUH. A30TUCTBIN
OIIK-9.M11, Oayranc. XapaKTepruCTUKa OCHOBHBIX
OIIK-9.1 /12, KOMIIOHEHTOB MUIIEBAPUTEIbHBIX COKOB
OIIK-9.1 13 (ckenmyaka, KHIEYHUKA, TTOKETy T0YHOM

xKelesbl). MexaHU3MBbl PEeTyJIlUU CEKPEIU
MUIIeBAPUTENbHBIX COKOB. OOpa3oBaHue U
cekpenus HCl. ®epMeHTaTHBHBIN THAPOIIN3
OENKOB B XKeIlyI0YHO-KUIIIEUHOM TPaKTe.
MexaHu3Mbl BCAaChIBAaHUSI aMUHOKHUCIIOT.
buoxumuueckre acekThl MyKO3alIbHOTO Oapbepa
KEITyJ0YHO-KUIIeUHOT0 TpakTa. Hapyiienue
nepeBapuBaHus 0enkoB. beiakoBas
HEJO0CTAaTOYHOCTh: MPUUMHBI, METAOOTHMYECKUE U
KIIMHUYECKHE MOCIEICTBUS, MPOPHUIAKTHUKA.

[Tyt 06pazoBaHus myjia aMUHOKHUCIIOT B KPOBH U




€ro UCIOJIb30BaHKE B opranusme. Ooume
peakiyu oOMeHa aMUHOKHUCIIOT: PEaKInu
TPaHCAMHHUPOBAHUS, IPSIMOTO U HETIPSIMOTO
JIe3aMUHUPOBAHMSL, AEKapOOKCHUINPOBAHUS,
TKaHEeBbIe 0COOEHHOCTH. I1yTH ncnoap30BaHus
0€3a30TUCTOTO0 OCTaTKa AaMUHOKHUCIIOT.
OO6pazoBanue OMOTEHHBIX aMUHOB (THCTAMUHA,
TUpaMUHA, TPUNITAMUHA, CEPOTOHUHA, V-
aMUHOMACJISTHOW KUCTIOTHI). POJIb OMOTeHHBIX
aMHHOB B opranu3me. Cxema myTteii oOmMeHa
CepuHa U TJIHILKHA, 3HAYCHUE KaXKI0TO MYTH.
OOmMeH nucTenHa: cxeMa IyTe, 3HaueHHe.
3unayenne ®ADPC B OMOTOrHUECKOM
cynspupoBanuu. [yt oOMeHa METHOHUHA B UX
3HaueHue. OOpa3oBaHue S-aJCHO3UIMETHOHNHA,
€ro y4acTHe B PEaKLUAX TPAHCMETUIMPOBAHHUS.
Pecunre3 metnonuna, posis TI'®K n BuTammna
B12 B 3Tom nporiecce. CBsi3b 00MEHOB
METHOHHHA U LIUCTeHHA. METHOHUH KaK
JTUMOTPOMHEIH (hakTop. Cxema myTeir oOMeHa
[JIyTaMHAHOBOM U aCIIaparvHOBOM KHUCIIOT, UX
OMOCHHTE3, y4acTue B 00€3Bpe)KUBAHUN
aMMHaka. [ TyTaMHMH Kak JOHOP aMUHOTPYTIIIBI
IIpU CHHTE3€ pafa coenuHeHnit. OOpa3oBaHue u
ucnosbs3oBanue B opranusme '”AMK u 'OMK.
deHnIamaHuH: cxemMa oOMeHa, peaKkIuu
oOpa3oBanust Tupo3uHa. KatexonaMiUHOBBINA 1
MEJIaHUHOBBIN My TH, PEAKIMH, PETYIISLIHUS.
I'OMOreHTHU3MHOBBIN Iy Th (CXEMA).
DeHUIKETOHYpHS, AIbOMHNU3M, aJIKAITOHYPUSI.
Tpunrodan: cxema OCHOBHBIX IIyTei 0OMeHa.
Peakiiun GuocuHTE3a CEPOTOHUHA,
ouosiornueckoe 3HaueHue. Cxema
KUHYPEHHHOBOTO MYTH, U €r0 poib. OOMeH
HYKJICMHOBBIX KHCIIOT: IEPEBAPUBAHUE U
BCACBhIBaHUE MPOAYKTOB TUAPOJIHM3a HYKIEHHOBBIX
KHCJIOT, TKaHEBOW 0OMeH HykJ1eoTuI0B. Cxema
OMOCHHTE3a IyPUHOBOTO KoJbla. HauanbHbIe

PEryIsSTOPHBIE peakiMi OMOCHHTE3a ITyPHHOBBIX




HykJeoTuaoB. buocunres AM® u 'M® u3
WHO3MHOBOW KUCIOTHL. Peakiuu pacnana
MIyPUHOBBIX HYKJIEOTHUOB A0 MOYEBOM KUCIOTHI.
Hapymenrne oOMeHa mypruHOBBIX HYKJICOTH/IOB:
TUIIEPYPUKEMHUS, IOJarpa, MOUEKaMEHHas
0011e3Hb. Peakium ucnonbp30BaHus U
00e3BpeKUBaHMSI aMMHUaKa: 00pa3oBaHue
[JIyTaMUHa, acliapariHa, MOYEBUHBI - TKAaHEBbIE
ocobeHHOCTH. CBSI3b OPHUTHHOBOTO ITUKJIA C
00OMEHOM aMUHOKHCIIOT ¥ SHEPreTUYECKUM
obmenoMm. Hegoctarounocts pepMEHTOB
OPHUTHUHOBOT'O LIUKJIA, TPUYUHBI U TTOCIIEICTBHUS.
MexaHu3MBbl OCTPON U XPOHUYECKON
TOKCUYHOCTH aMMHaKa, METabOIHIECKUe U

KIMHUYCCKUEC ITOCIICACTBHA.

Pazpea 2.

I'opmonbl

VK-1.1/13,
VK-1.1]14,
OIIK-9.M/I1,
OIIK-9.1]12,
OITK-9.1/13

Tewma 1. ['opMOHBI

I'opmonsbl. Konnenmuu npsiMoit u odpaTHoit
MTOJIOKUTEIBHON M OTPULIATEIIBHON CBS3U;
IIEPMECCUBHOCTU TOPMOHAIBHOTO JIEHCTBUS;
KOHUENIMS TKaHU-MULIEHHU. DTarlbl METaboau3Ma
TOPMOHOB. Penentopsl TOPMOHOB, BUJIBIL:
MeMOpaHHbIe, conpsikeHHble ¢ G-0enkamu,
KaHAJIbHBIC, KATAIMTUYECKHE, IUTO30JIbHBIE,
sepHbIe, QYHKIUH, METa0OIN3M.
MonekyJsipHbIE MEXAHU3MBI 1EUCTBUS
BOJIOPACTBOPUMBIX CUTHAJIBHBIX MOJIEKYJI
(menTUAHBIX TOPMOHOB, (DAKTOPOB poOCTa,
LMTOKUHOB U Jp.). BHyTpuKkierounsle
ITOCPETHUKY JACUCTBUS TOPMOHOB: IIUKIINYECKHE
HYKJIEOTH/IbI, IENTUbI, TPOU3BOAHBIE JKUPHBIX
kuciot, UT®, AT, Ca2+ u nip. - Xumudeckas
pUPOJA, CTPYKTYpa, OOMEH, GYHKIINH.
MexaHu3Msl JEUCTBUS TOPMOHOB PA3JIMYHBIX
kyaccoB. ['opMOHBI runoragamyca: 0COOEHHOCTH
OMOCHHTE3a, CTPYKTYPBI, MEXaHU3MOB JICHCTBUS,
¢byskunii. TporHbIE TOPMOHBI THITO(H3A;
KJ1accupuKanys, XUMAYECKasi IpUpoJia, 3HaUCHHE
B peryssinuu GyHKIHN TepruPEepUIecKuX Keles.

CTI': meTabomu3M, METAOOITHYECKHE U




¢uznonoruueckue 3¢ ¢pextsl. HeliporopmoHst -
OKCHUTOIIMH M Ba30IPECCUH, UX OHOIOTHYEeCcKOe
neiicTBue. AJpeHanuH, TIIIOKaroH,
TTTIOKOKOPTUKOMIBI: CTPOCHUE, BIUSHUE HA
oOMeH BeliecTB. IHCYTuH: MOJIeKyJIIpHbIE
MEXaHU3MBbI ACUCTBUS U OMOJIIOTUYECKHE

s dextsl. CaxapHslii quader. Tupeouansie

TOPMOHBI: CTPOCHHUC, BJIMAHUC HA oOMeH BCIICCTB.

Pa3nes 3. buoxumus noJsiocTu pra

1 |VK-1.1]13,
VK-1.1]14,

OTIK-9.M/11,
OIIK-9.1]12,
OITK-9.1/13

Tema 1. buoxumus mosoctu

pra

buoxumus coequauTenbHOM TKaHu. CTpoeHuUe,
¢byHKIMK 1 MeTaboJIM3M KOJUTareHa.
['MukonpoTenHBI ¥ MPOTEOTITMKAHBI
COCIMHUTENIbHON TKAaHU U MUHEPATU30BAHHBIX
TKaHel 3y0a. buoxumus Tkaneit 3y0a.
Oco0EHHOCTH XUMHYECKOTO COCTaBa SMAJIH,
NeHTUHA U 1leMeHTa. OCHOBHBIE JTaIlbI
MUHEpaJIN3alui KOCTHON 1 3yOHOH TKaHEH.
buoxumus cironsl. CoctaB u GU3HKO-
XUMHUYECKHUE CBOMCTBA CMEIIAHHOW CITIOHBI.
[ToBepxHOCTHBIE OOpa3oBaHMs HA 3y0ax.
buoxumuueckre oCHOBBI MaTOr€HE3a Kapueca

3y0O0B.

3.2.

00yyaromumMmcs

Ilepeyens pasgenos,

TEM JUCHHUIIJIMHBI

AJdd  CaMOCTOATEJIBbHOI0 M3YyYCHUSA

Pa3nem,1 " TEMbI JUCHUININHBI AJI9 CAMOCTOATCIBHOI'O U3YUCHUS 06yLIaI-OH_II/IMI/IC${ B IIporpaMme€ HE

PEyCMOTPEHBI.



4. TemaTruyecKknil NJAH KOHTAKTHOW padoThbl o0ydammuxcsi ¢ IpenoaaBaTejieM IpH

NMPOBEACHUM 3aHATHI.

Ne Buael Ilepnon o0y4yenus KonnuyectBo |Buasl Texkymero (@opmbi

3aHATHA |y4eOHBIX |(cemecTp). 4acoB KOHTPOJIA NnpoBeJeHUs

n/n 3ansaTuil* ([lopsaakoBbie HOMEpPa M |KOHTAKTHOM |yCIIeBaeMOCTH** [TeKyIIero
HAUMEHOBaHUS padoThI KOHTPOJIA
pasaesioB (Moay.Jiei) ycneBaeMoCTH***
(mpu HAIMYMH), TEM, Ko loy |ok
Y4eOHBIX 3aHATHH

1 2 3 4 5 6 7 8
2 cemecTp

Pa3nen 1. DHepreTnyeckuii o0OMeH

Tema 1. DHepreruueckuit o0OMeH

1 J3 depMeHTHI 2 I 1 1
2 JI3 Buramunst 2 yil 1 1
3 JI3 DHepreTUIecKuii 0OMeH 2 Ji| 1 1
4 JIII3  |BBogHOE 2 T 1 1
03HAKOMHTEIIbHOE
3aHATHE
5 JIII3  |DepMeHTHI: CTPYKTYpa, 2 T 1 1
MEXaHHU3MBbI JeUCTBHUS
(hepMeHTOB, KHHETHKA
6 JITI3 Perynsuus akTuBHOCTH 2 T 1 1
(hepMeHTOB.
[Ipumenenue pepmMeHTOB
B CTOMATOJIOTMYECKOU
MIPaKTUKE
7 JIIT3  |Butamunb 2 T 1 1
8 JIII3  |O6uue mytu 2 T 1 1
KaTtabonu3ma
9 JII3  |Ilytu cuntesa ATD 2 T 1 1
10 K Texymmmii pyOexHblIit 2 P 1 1
(MOZyJIBHBINM KOHTPOJIb)
o Teme 1
«DHEpPreTUUeCKuit
oOMeH»




Paznen 2. OOMeH yriaeBooB

Tema 1. OOMeH yrieBoA0B

11

J3

OOMeH yrneBo10B

12

JIII3

[TepeBapuBanue u
BCacChIBaHHE YIJIEBOJIOB.
OcoGenHoctu
repeBapruBaHUs
YIJIEBOJIOB B MOJIOCTH
pra. MeTtabonusm

TJIMKOI€Ha

13

JIII3

I'muxonus u
[JIFOKOHEOT €HE3.
Perynsuus ypoBHs

TJIFOKO3bI B KPOBU

14

Texymuit pyOexHBIN
(MOTyTBHBIN KOHTPOJIB)
o Teme 2 « ObmeH

YIJI€BOOOB»

Pa3znea 3. OOMeH JIMIIUIOB

Tema 1. OOMeH JTUITUIOB

15

J3

OOMEH TUIUI0B

16

JII3

IlepeBapuBanue u
BCaChIBaHHUC JIUIIUI0B.
Ocobennoctu
IepeBapUBaHUs JTUITHI0B

B TIOJIOCTH PTa.

17

JIII3

JIunonus. OOmen

XOJIECTEpOJIa

18

Texyuuit pyOeKHbIi
(MOZyNIBHBIN KOHTPOJIb)
no teme 3 «O0MeH

JIMITAIOBY

Bcero B cemectpe

36

18

18

3 cemecTp

Pa3nen 1. OOMeH 6enKOB U HYKJICOTHIOB

Tema 1. OOMeH O€JIKOB ¥ HYKJICOTHUIOB




20 J3 OOMeH aMUHOKHUCIIOT 2 i
21 JIII3  |TlepeBapuBaHue OEIKOB. 2 T
JlezaMuHUpOBaHUE,
TpaHCAMHHUPOBAHHUE,
neKkapOOKCHUIMPOBaHHE
22 JIII3  |Obpa3zoBaHue NpoIyKTOB 2 T
a30THCTOr0 OOMEHa.
O06e3BpekrBaHNE
aMMHuaKa
23 JIII3  |Mertabonusm 2 T
MIyPUHOBBIX U
MUPUMHTAHOBBIX
HYKJICOTH/IOB
24 K Texymuit pyOekHBIN 2 P
(MOIyTHHBIN KOHTPOJIB)
no teme 4 «O0meH
0ENIKOB U HYKJIEHHOBBIX
KHCIIOT»
Pa3zgea 2. ['opmonbl
Tema 1. ['opMOHBI
25 JI3 ['opMmonsI 2 i
26 J3 buoxumus kposu 2 i
27 JI3 buoxumus neuenn 2 il
28 JIII3  [T'opmoHBI: 2 T
KJIacCU(pUKaIus,
MEXAaHU3MBbI JICUCTBUA.
WNHcynuH ¥ riarokaron
29 JIII3  |CreponaHble TOPMOHBI. 2 T
MeTabonu3m Kanblus u
docdatos. Perymsamus u
poIb AJist 3yOHOU TKaHU
Y CJIIOHBI
30 JIII3  |buoxumust KpoBU 2
31 JIII3  (buoxumus neyeHu 2
32 K Texymuit pyOesxHbIi 2

(MOyNBHBIN KOHTPOJIb)

1o Teme S5 «I OpMOHBI.




buoxumung neyenu u

KpPOBI»

Pa3nea 3. buoxumus nojgoctu pra

Tema 1. bruoxumus nonoctu pra

33

J3

buoxumusa noxoctu pTa

34

JIII3

Bbrnoxnmusa
COETUHUTEILHON TKAaHU.
Crpykrypa, GyHKIUSA U
MeTa00IM3M KoJulareHa.
['mukonporennsl u
MPOTEOTJIMKAHBI
COETUHUTEIbHON TKaHU
Y MUHEPAJIU30BAHHBIX

TKaHeH 3y0a

35

JII3

buoxumust Tkanel 3yoa.
OcobeHHOCTH
XHMHYECKOI'0 COCTaBa
SMaJld, JEHTUHA U
nemeHTa. OCHOBHEBIC
JTanbl MUHEPATU3alUU
KOCTHOM TKaHH M TKaHEeH

3y0a

36

JII3

buoxumust ciroHbI.
CocraB u (pu3uko-
XHUMUYECKHE CBOWCTBA

CMEIIIaHHOM CIIIOHBI

37

JII3

[ToBepxHOCTHBIE
oOpa3oBaHUsI Ha 3y0ax.
buoxumnueckre 0CHOBBI
[IaTOreHe3a Kapueca

3y00B

38

Texymmii pyOexHbIit
(MORyNBHBINA KOHTPOJIb)
1o teme 6 «buoxumus

IMOJIOCTH pTa»

Bcero B cemectpe

38

19

19

19

Bcero no gucuuminge

74

37

19

37




(Monymto) | | |

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

YciaoBHBIE 0003HAYECHUSA

Bunbl yueOHBIX 3aHATHI*

Bujabl yueOHBIX 3aHATHI CokpaménHoe HaunMeHOBaHH e

JlexuronHoe 3aHsTHE Jlexumst J3

JlaGopaTopHO-TIPAKTHYECKOE 3aHATHE JlaGopaTopHO-TIpaKTHYECKOE JIII3

Konnoksuym KomnnokBuym K
Bunsl Texymiero koutpods yecnesaemoctu (BTK)**

Buab! Tekymero Coxpaménnoe Conep:xkanue

KOHTPOJIsA HAUMEHOBAHHE

ycneBaemoct (BTK)

*%

Texymmit Hucummuaupytromuii | J1 | KoHTposib mocemaeMocT 3aHsATuid

TUCIUTITAHUPYFOTIHI oOydJaromuMces

KOHTPOJIb

Texymmit TemaTnueckuit T | Ouenka ycBoeHUs 00y4arOImnUMCs 3HaHUH,

TEMAaTHUYECKHUI YMEHUU U ONbITa MPAKTUYECKON JAEATEIBHOCTH

KOHTPOJIb 0 TEME 3aHATHUSA

Texymuii pyOeKHBIA PyGesxHbIit P | Ouenka ycBoeHUs 00y9arOIUMCs 3HAHUH,

KOHTPOJb YMEHUH U OIbITA IIPAKTUYECKON JEATEIBHOCTH

1o Teme (paszieny, MOAYJII0) TUCITUTUTMHBI

@opMbI TPOBEIEHUS TEKYILET0 KOHTPOJI yCIIEBAEMOCTH O0yyaronmxes ***

Ne | @opmblI IpoBeieHUS TEKYIET0 Texnunueckoe u B03MOXKXHOCTH NIPOBEIEHNS
KOHTPOJIfl YCIIeBAeMOCTH COKpPAIIEHHOE TeKyLIero KOHTPOJIs
ooyuawmuxcs (PIITKY) *** HauMeHOBaHHe yCIeBaeMOCTH 110 BUAAM

KOHTPOJIS
Ji | T |
1 | Kontposb npucyTcTBUs IIpucyrcrBue KIT | +




2 | Onpoc ycTHBIH Omnpoc ycTHBIH oy

3 | Onpoc KOMOMHUPOBAHHBIH Omnpoc OK +

KOMOMHHPOBaHHBIN

Tuner korTpos (TK)

Tunbl KOHTpOJIS CoxpaiieHHOe HANMEHOBAHHME
KonTpons npucyrcreus KII
Onpoc yCTHBIN oy
Onpoc KOMOMHHUPOBAHHBII OK




5. [IpoMe:xxyTOYHAsI aTTEeCTAUA 00Yy4AIOIIMXCH MO JMCUHUILIAHE (MOIYJII0)
OueHovHbIe cpeCcTBA MPOMEXKYTOYHOM aTTeCTAlMU

5.1. ®opmbI NpOBeeHNS MPOMEKYTOYHOH ATTeCTALUHA

Cemectp |PopMa npoBeeHUsI MPOMEKYTOYHOH |Popma opraHu3anuyi NPOMeEKYTOYHOH
aTTecTaluu ™ *** aTTecTanum
1 2 3
2 3auer Kontpone npucyrcrsusi, Onpoc
ceMecTp KOMOMHHPOBaHHBIN
3 DK3aMeH KonTtposne npucyrcrBus, Onpoc yCTHbIH,
ceMecTp Onpoc KOMOMHUPOBAHHBII

YciaoBHLIE 0003HAYECHHS ****

®opMbI IPoBeIEHUsT MPOMEKYTOUHOI aTTecTalNu Coxpaménnoe HaMMeHOBaHHE
3auer 3auer 3
3amuTa KypcoBoil paboThl 3amuTa KypcoBoii paboThl 3KP
DK3aMeH DK3aMeH C)

5.2 Kpurepum BbICTABJIEHUS OLIEHOK

Kpurepuu BbicTABJIEHUS OLIEHOK NPH MPOXO0KIEHUH NIPOMEKYTOUHOM aTTecTauum B popme

3ayeTa
2 cemecTp
Mlkana Kpurepun BbICTaBJIeHUS OLIEHOK
OLICHUBAHUSA
/OneHka

«3auTeHo» |OIeHKa «3a4TEHO» BBICTABISETCS B TOM Cllydae, €clii O0yUarOLUICs: - BHIIOTHWII WIH
YaCTUYHO BBITIOJHUII 3a/1aHUsl, IPEIYyCMOTPEHHBIE OMIIETOM; - JEMOHCTPUPYET
YCBOEHHE IPOrpaMMHOr0 MaTepHasa (B X0/ie OTBETa B OCHOBHBIX YepTaX pacKpbIBaeT
CYIIHOCTh MTOHATH, SIBICHUM, IPUHIIMIIOB, 3aKOHOB, 3aKOHOMEPHOCTEH, TEOPHIA,

MeTab0IMUECKUX MPOIIECCOB) - FPAaMOTHO, UCMOJIb3Ys HAYYHYIO TEPMHHOJIOTHIO,




JIOTMYHO M3J1araeT NporpaMMHBIA MaTepHal, JaeT OTBET Ha MOCTABJICHHBIE BONIPOCHI,
nenaet 0000IIEHNs M BEIBOJIBL; - OTBEUAET 0e3 0COOBIX 3aTpyTHEHUI Ha
JIOTIOJTHUTEJIbHBIE BOIPOCHI 110 MPOTrPaMMHOMY MaTepHally; - yMEeT IPUMEHSTh
MOJTyYCHHbIEC 3HAHUS U YMEHUS TPU PEIICHUH MPAKTUYECKUX (CUTYallMOHHBIX) 3aj1a4; -
JIOITyCKaeT OUIMOKY M HETOYHOCTH B COJICPKAHUU OTBETA, KOTOPHIE UCIIPABIISIOTCS
00yYaromuMcs ¢ TOMOIIBIO0 HABOIAIINX BOIPOCOB MPENoaBarTess, TM00 HE IOMyCKaeT

OLIMOOK NP BOCHPOU3BEACHUH 3HAHUH.

«HE

3a4YTCHO»

OrneHka «He 3a4TEHO» BBICTABIISIETCS B TOM ClIydae, €Clid 00yUYalolUICs: - YaCTHYHO
BBITIOJTHIJI WJIM HE BBITMOJHUI 3aJaHUsI, IPElyCMOTPEHHbBIE OUIETOM; - IEMOHCTPUPYET
pa3po3HEHHbIE 3HAHUS MPOrPaMMHOI0 MaTepuana (B Xo/ie oTBeTa pparMeHTapHO U
HEJIOTMYHO M3JIaraeT CyIIHOCTh MOHSTHI, SBICHUH, IPUHITUIIOB, 3aKOHOB,
3aKOHOMEPHOCTEH, TeOpuil), HEe UCTIOIB3YET WU CIa00 UCTIOIB3YET HAYUHYIO
TEPMHHOJIOTHIO); - IOMYCKAET CYIIECTBEHHbIE OMMOKU U HE KOPPEKTHUPYET OTBET
MOCJIe AOMOJHUTENBHBIX U YTOUHSAIOIIKUX BOIIPOCOB MPETIOAABATENS; - HE JAeNaeT
00001IeHNS U BBIBOJIBI; - HE OTBEUYAET HA JIOTIOJHUTEIbHBIE BOIPOCHI; - HE YMEET
MPUMEHSTh TEOPETUUECKIE 3HAHUSI IPU PELICHUH MPAKTUYECKUX (CUTYaI[MOHHBIX)
3a/la4; UJIU: - OTKA3bIBAETCS OT OTBETA; WIIK: - BO BpEMSs IOJTOTOBKU K OTBETY M CAMOT'O
OTBETa UCIOJB3YET HECAHKIIMOHUPOBAHHBIE HCTOUHUKY WH(OPMALINU, TEXHUUYECKHE

CpeacTBa.

Kpurepun BbicTaB/IeHUSI OLICHOK NPH NPOXO0KACHUH MPOMEKYTOYHOM aTTecTanuu B opme

IK3aMeHa
3 cemectp
Ixana oneHuBaHuA Kpurepuu BbicTABJIEHUS OLIEHOK
/OneHka

«HEYAOBJICTBOPUTEC/ILHO» OI_IeHKa «HCYAOBJICTBOPHUTCIIBHO» BBICTABJIACTCA B TOM ClIydac, €CJIN

06yqa101u1/11710;1: - HaCTUYHO BBINTOJIHHJI WX HE BBIIIOJIHWII 3aaHud,
npeayCMOTPCHHBIC 6I/I.IIeTOM; - ACMOHCTPUPYCT PA3PO3HCHHLIC 3HAHUA
IIporpaMMHOIro MaTepuajia (B X04€ OTBCTa (bparMeHTapHo 1 HCJIOTHMYHO
n3jaract CymHOCTb HOHHTHﬁ, ﬂBJ'IeHHfI, MMPUHIUIIOB, 3dKOHOB,
SaKOHOMepHOCTCﬁ, TCOpHﬁ), HC UCIIOJIB3YCT UJIN c1abo HCIOJIB3YCT
HAay4YHYIO TepMI/IHOJ'IOFI/IIO); - HOIIYCKACT CYHICCTBCHHLIC OIIMOKHU U HE
KOPPCKTUPYET OTBCT MOCJIC JOIMOJIHUTCIbHBIX U YTOYHATOIINUX BOIIPOCOB
npenoaaBarTeiid; - HC ACIaCT O606H_[CHI/I$I " BBIBOJbI; - HC OTBCYACT Ha
JOIMOJIHUTCIIBHBIC BOIIPOCHI; - HC YMECT IIPUMCHATH TCOPCTUICCKUC
3HAaHUA TPHU pCIICHUN NPAKTUICCKUX (CI/ITyaI_[I/IOHHBIX) 3aaad; ujiun: -

OTKAa3bIBACTCA OT OTBCTA; UJIN: - BO BpEMs MOATOTOBKU K OTBECTY U CaMOI'0O




OTBCTA UCHOJIB3YCT HCCAHKIIMOHUPOBAHHBIC HCTOUYHUKN I/IH(i)OpMaI_II/II/I,

TCXHUYCCKHUEC CPCACTBA.

«Xopoumo»

O1eHKa «XOPOIIIO» BBICTABJISETCS B TOM ClIydae, €Clii 00yJaronuics: -
BBITIOJTHWJI 33JIaHUS, IPEAYCMOTPEHHBIE OUIIETOM; - IEMOHCTPUPYET
YCBOEHHUE ITPOrPaMMHOTO MaTeprasia (B X0/Ie OTBETa pacKphIBAET
CYIIHOCTb TTOHATHUH, SIBJICHUN, TPUHITUIIOB, 3aKOHOB, 3aKOHOMEPHOCTEH,
TEOPH, METa0OIMUECKUX MPOIIECCOB B BUJIE CTPYKTYPHBIX (hopmyi),
BBIJICIISIET B HEM TJIaBHBIE TIOJIOXKCHHUS; - TPAMOTHO, UCIIOJIb3Ysl HAYUHYIO
TEPMHUHOJIOTHIO, U3JIaracT MPOTPaMMHBIA MaTepHal, JaeT
MOCJICTIOBATEIBHBIN U HCUEPIIBIBAIONIUN OTBET HA MTOCTABIICHHBIE
BOIIPOCHI, JieJIaeT 0000IICHHS ¥ BBIBOJIBI; - HE TOTTYCKAET CEPhE3HBIX
OImMOOK MPU BOCIIPOU3BEJCHUHN 3HAHHM; - OTBEYAET 0€3 0COOBIX
3aTpyAHCHHUI Ha TOMOJHUTEIBHBIE BOIPOCHI IO TPOTPaMMHOMY
MaTepHuaiy; - yMeeT PUMEHSTh MOJyYCHHbBIC 3HAHHS M YMCHHUSI TIPU
PEIICHUH MPAKTUYECKUX (CUTYaIlMOHHBIX ) 3a]1a4; - TIOMYCKAET MEJIKHE
HETOYHOCTH U He OoJjiee IBYX OMMUOOK, KOTOPHIE TIOCIE YTOUHEHUS

(HaBOASAIIUX BOIIPOCOB) OOYYAFOIITHIICS CITIOCOOEH UCTIPABHUTb.

«YAOBJIETBOPUTEJILHO»

OrneHka «yJ0BIE€TBOPUTEIBHO» BBICTABIISIETCS B TOM CIIy4yae, €ClIu
00y4aromuics: - YaCTUYHO BBIMIOJIHWI 3a/1aHNUs, IPEYCMOTPEHHBIE
OusIeTOM; - IEMOHCTPUPYET YCBOEHUE MPOrpaMMHOI0 MaTepuaia (B XoJ1e
OTBETA B OCHOBHBIX YEPTaX PacKpbIBaeT CYLIHOCTb NOHITUMN, IBJICHUIH,
IIPUHLINIIOB, 32KOHOB, 3aKOHOMEPHOCTEH, TEOpUI, META0OINUYECKUX
IIPOLIECCOB), HO UCIIBITHIBAET 3aTPyAHEHUS IIPU €r0 CAMOCTOSITEIbHOM
BOCIIPOM3BEJICHUH, TPEOYET JOMOTHUTEIBHBIX M YTOYHSIOIINX BOTIPOCOB
IIPENOIAaBATENs; - JACT HE MOJIHBIN, HE JOCTATOYHO apryMEHTHPOBAHHBIN
OTBET; - HE JIEJIaeT MPABHIbHBIC 000OIIECHHS U BBIBOJBI; - JIOIYCKAET
OLIMOKY NpY BOCIIPOU3BEICHIH 3HAHUI; - HA TONIOJIHUTEIbHBIE OTBETHI
0 IPOrPAMMHOMY MaTepHally OTBEYAET C TPYJIOM; - YMEET MIPUMEHSITh
MIOJTyYEHHBIE 3HAHUS MIPU PEIICHUN IPAKTUUECKUX (CUTYallMOHHBIX )
3a/1a4, HO JIOIYCKAaeT HE3HAYUTEIbHbIE OINOKY; - IOMYCKAET OLINOKU U
HETOYHOCTHU B COJIEP’)KaHUU OTBETA, KOTOPbIE UCIIPABIISIOTCS

06y‘IaIOHII/IMCH C MOMOMIBIO HABOAAINHX BOIIPOCOB IMPETIOAaBaTECIIs.

«OTJIMIHO»

O1eHKa «OTJIIMYHOY» BBICTABJISIETCS B TOM CiIydae, €Ciii 00y4Jarouuiics: -
BBITOJIHUII 33JJaHUs, TIPEYCMOTPEHHbIE OUIIETOM; - IEMOHCTPUPYET
YCBOEHHE BCEro o0beMa MporpaMMHOro Marepuaia (B X0/1e OTBeTa
pacKpbIBaeT CYLIHOCTb NOHATUM, IBJICHUM, IPUHILIUIIOB, 32KOHOB,
3aKOHOMEPHOCTEH, Teopuil, MeTabOINUECKUX MPOLIECCOB B BUJIE
CTPYKTYPHBIX ()OPMYIT), BBIJCISET B HEM IJIaBHBIEC MOJIOKECHHUS; -

T'paMOTHO, UCIIOJIb3YS HAYUYHYIO TCPMHUHOJIOTHIO, IOTUYHO U3JIaract




MIPOTPaMMHBIN MaTepuall, JAET MOCIEA0BATEIbHBIA U HCUEPIIBIBAIOILINAN
OTBET Ha MIOCTaBJICHHBIC BOTIPOCHI, IeJIaeT 0000IIEHNUs U BBIBOJIBL; - HE
JOITYCKaeT OIMOOK MPH BOCIIPOU3BEICHNUN 3HAHUH; - IETKO OTBEYaeT Ha
JIOTIOJIHUTEIBHBIE BOIIPOCHI IO MPOrPaMMHOMY MaTepHay; -
OCMBICJIEHHO ITPUMEHSET MTOJYUYCHHbIE 3HAHHUS U YMEHUSI IIPU PELLICHUU
MPaKTUYECKUX (CUTYALIMOHHBIX ) 3a/1a4; - I0MTyCKAaeT MEJIKUE HETOYHOCTH,

HC BJIMAIOIIHNEC HA COACPKAHNUC OTBCTA.




6. CTpykTypa peliTHHIa 110 AUCUHIIMHE (MOLYJII0)

6.1. O0yyarommiicsi UMeeT NMPABO NMPOHTH NPOMEKYTOYHYI0 aTTeCTAIMIO MO JUCHHUILIMHE
(MoayJ/110) 1M €€ YacTH HA OCHOBAHMH PEHTHHIA yCIIeBAEMOCTH 00y4alolerocsi 1 pe3yjbTaToB
NPOXOKACHHUS TEKYIero pyoe;KHOro KOHTPOJIA M0 JUCHHUILINHE (MOAYJII0) B COOTBETCTBYIOIIEM
cemecrpe.

6.2. Kpurtepuu, mnokaszareJu TMPOBeACHUS TeKYHIero KOHTPOJSI YCIHeBaeMOCTH €
HCIO0JIb30BaHUEM 0A/LUIbHO-PETHHIOBOM cucTeMbl (110 ceMecTpaM U ()OpMaM NMPOMEKYTOYHOM
aTTecTaluun)

PeliTUHr 1O JUCHMIUIMHE PaCcCUMUTHIBAETCS IO pe3yjibTaTaM TeKyIlled ycmeBaeMOCTH
obyuatomerocsi. Tum KOHTpoJis 110 BceM (popmaM KOHTpoJiss AuddepeHIIMPOBAHHBINA, BBICTABISIOTCS
OIICHKHU MO IIKaye: "HeyaoBIEeTBOPUTENBHO", "ynoBieTBOpUTENbHO", "xopomo", "otnnuno". Mcxons
U3 COOTHOIIEHUS W KOJMYECTBA KOHTPOJEH, paCCUUTHIBAIOTCA PEUTHHIOBBIE Oaylibl,

COOTBETCTBYIOIIHE cUcTeMe TP dEepeHITUPOBAHHOTO KOHTPOJIS.

2 ceMecTp
®opmMbl IPOBEACHUS K Makec. CooTBeTcTBHE OLIEHOK
0J1-BO .
Buabl 3aHsaTHH TEKYIIEro KOHTPOJIs .| KoJ-BO PEATHHIOBBIM OaJl1am
KOHTPOJIei
ycneBaeMoCTH 6am10B |TK|BTK|Ota.|Xop.|YaoB.
JlabopaTopHo-
Ormpoc
npakruyeckoe  |JII13 . |OK 10 150 [B| T | 15| 10 5
KOMOMHHPOBAHHBIN
3aHsTHE
Ormpoc
Komnoksuym K . |OK 3 351 B| P |117| 78 39
KOMOWHUPOBaHHBIHI
CyMMa 6ajuioB 1Mo TUCIMIUIMHE 32 CEMECTP 501
3 cemectp
®opmMbl IPOBEACHUSA K Makec. CooTBeTcTBHE OLEHOK
0J1-BO .
Buasl 3ansaTuil TEKYLIEero KOHTPOJIs | Ko1-BO PEHTHHIOBBIM GaJL1am
KOHTPOJIei
ycnesaemMocTu 6a/10B | TK(BTK|OT1.|Xop.| V0B
JlaboparopHo-
Onpoc
npaktuueckoe |JIII3 . |OK 11 165 B| T |15]10 5
KOMOMHHPOBAHHBIN
3aHATHE
Omnpoc
Konnoksuym K . |OK 3 351 B| P [117| 78 39
KOMOMHHPOBAHHBIN
CyMMa 6aioB 1Mo UCIHUIUIMHE 32 CEMECTP 516




Kpurepun BbICTaBJIeHUS] OLEHOK NPH NMPOXOKIACHUU MPOMEKYTOYHOI aTTecTanuu B ¢gopme
3a4yera (HAa OCHOBAHUM PEMTHHIA yCIEBAeMOCTH 00Y4alouerocss M pe3yjbTAaTOB MPOXOKIAECHUS

TeKylero pyoes;KkHOro KOHTPOJIS M0 AUCHUILVIAHE (MOYJII0) MJIM €€ YacTH B ceMecTpe)

2 cemecTp
Ikana Kputepun BbICTaB/IeHUS] OLEHKHU
OlleHUBAHUS
/Ouenka
«32aYTEHO» Pelitunroseiii 6ann — He menee 60 % (ue Menee 295 6aioB)

u
HonyquI/Ie OICHKHU HEC HNUKC «YAOBJICTBOPUTCIIBHO» 3a IIPOXOXKACHUC KAXKI0I'0O

TEKYIIETO pyOe)KHOTO KOHTPOJISI B CEMECTPE

«He 3auTeHo» |Peittunroseiit 6amn — menee 60 % (Menee 295 6aoB)

W/

[TorydeHne OLIEHKH HUXKE «yJIOBICTBOPUTEILHOY 32 MIPOXOKACHHUE XOTsI OBl OJTHOTO
TEKYIIEero pyOeKHOT0 KOHTPOJISI B CEMECTPE MIIH HE TPOXOKACHHUE PYOSIKHOTO

KOHTPOJISI

KpnTepnn BBICTABJICHUSA OICHOK IMPHU IPOXOKIACHUU l'[pOMC)KyTO‘lHOﬁ aTTeCTallui B (l)OpMe
IK3aMeEHa (Ha OCHOBAHHUMH peﬁTnHra yYCcrneBaeMoCTHu 06yqalomer0c51 H Ppe3yJabTaTroB

MPOXOKIAEHHUS TEKYIIero py0esKHOro KOHTPOJIs 0 M CHHUILIMHE (MOAYJ/II0) WU eé 4acTH)

3 cemectp

Ikana oneHUBaHUSA Kpurtepuu BbicTaBIeHHS OLIEeHKH

/Onenka

«OTJIUYHO» Pelitunroseiii 0amn He menee 90 % (ue menee 900 GansoB)
n
[Tony4yeHne OLEHKH HE HIKE «YyIOBICTBOPUTEIHHOY 33 MIPOXOXKICHHE
Ka)JIOTO TEKYIIETO pyOeKHOTO KOHTPOJISI B CEMECTPE

«XOPOLI0» PeiitunaroBerii 6amn He meHee 75 % (e meHee 750 0amioB)

u
HonyquHe OLCHKH HC HUKC «KYHAOBJICTBOPUTCIILHO» 3a MPOXOKIACHUC

KaXJI0T0 TEKYIETro pyOeKHOT0 KOHTPOJISI B CEMECTPE

«y/0BJIeTBOPUTEIbHO» |PeiiTunrossiii 6amn He MeHee 60 % (He meHee 600 OanoB)
u
[TomyueHne OLEHKH HE HIDKE «YIOBIETBOPUTEIIHLHOY 32 MPOXOKICHUE

KaXXa0ro TCKylero pY6e)KHOFO KOHTPOJIAA B CEMECTPEC

«HeyI0BJIeTBOPUTeIbHO» |PeliTunroBslil 6ann menee 60 % (menee 600 6aioB)

u/nnm




[TonyueHune OlIEeHKH HUXKE «YIOBJIETBOPUTEIHLHOY 32 IPOXOKIECHUE XOTS
OBl OJTHOTO TEKYIIETO PyOEIKHOTO KOHTPOJIS B CEMECTPE HITU HE

MPOXOXKICHUE PYOSIKHOTO KOHTPOJIS




7. OueHoYHbIe MAaTepPHAJIbI /JIsl MPOBEJEHUs] MPOMEKYTOYHOI aTTeCTAMU O00Y4YAIOUIUXCS IO
AUCHUILINHE (MOIYJIIO)
IIpumepsl NpakTHYeCKUX (CUTYAIMOHHBIX) 3a1a4 /IS MOATOTOBKH K MPOMEKYTOYHOHU

aTTeCTAalluu

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

3a0osieBanmii?

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

OaslaHca MOXET pa3BUBAThCSI IPU HAKOILJIEHUH B KPOBU JIaKTaTa?

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

OMOXMMHYECKUI MEXaHU3M HapyIIEHUH.

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

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

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

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

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

the disorders.

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

1. dyakuum O6enKoB B OpraHu3Me denoBeka. (DU3MOJIOTHYECKH aKTHBHBIE NENTHABL. Y POBHHU
CTPYKTYpHOW opranm3anuu OenkoB. [lepBuuHas, BTOpUYHasi, TPETUYHAS U YETBEPTUUHAS CTPYKTYPHI

6enka. CBsi3u, UX CTAOUIN3UPYIOLLHE.



2. Cnoxuble 6enku. Kimaccudukanms, crpoenue, mpuMepsl. CTpoeHue U GyHKIIUNA MHOTIIOOHHA.
3. Crpoenue u pyHkmu remorsioonna. [loHsTHe 0 reMOrIOOMHOIATHSIX.

4. OOmas xapakrepuctuka (epmeHToB. CnenupuuHOCTs (epMeHTOB. Bunubl cnemupuaHOCTH,
npumepsl. Ctpoenne depmentoB. Kodaxtopsl u xopepmentsl. Knaccudukanus u HOMEHKIATypa

(bepMeHTOB.

5. Mexanu3m JeiictBusi (epMeHTOB. AKTUBHBIM IIeHTp ¢(epmeHTa. IDTambl (epMEHTATHUBHOTO
Katanu3za. Mojenu B3aumMoaelcTBUs (epmeHTa ¢ cyOcTpaToM: «KiIto4d-3amMok» U Kommanga

(MHIYIMPOBAaHHOI'O COOTBETCTBUS).

6. OCHOBBI KHHETUKH (PEPMEHTATUBHBIX PEaKIMil. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHOM peakiuu
OT KoluyecTBa cyOcTpara. YpaBHeHue Muxasnuca-MeHTeH. 3aBUCUMOCTh CKOPOCTH
(epMEeHTATUBHONW peakuuu OT KouuyecTBa (epMEeHTa. 3aBUCHUMOCTh CKOPOCTH (DepMEHTATUBHOM

peakuuu ot Temreparypsl 1 pH cpensl.

7. NurubupoBanue (pepMEHTATUBHON akTUBHOCTH. KOHKypeHTHOe M HEKOHKYpEHTHOE oOpaTumoe

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

8. Amnoctepuueckue GpepmMeHTbl. OCOOCHHOCTH CTPOEHUS W (QYHKIMOHHPOBAHUS. AJUIOCTEPUUYECKUE
3pdeKxTopsI. Perynsuus AKTUBHOCTH bepMeHTOB 0enoKk-0eTKOBBIMU
B3auMoecTBUsIMU.  Perymsatopubsie Oenku. Accoumanus-nuccormanus. [lpumepst. Perymnsius
akTUBHOCTH  (epmeHTOB myTteM  QocdoprinpoBaHus-gehochopunupoBanusi, YaCTHUHBIM

IIPOTEOIU30M.

9. Uzodepmentsl. Ilpumepsl. buonorndyeckoe 3Hauenue. [lonstue o0 sH3umomnatusx. llpumepsr.
DH3UMOJUMArHOCTUKa © JH3uMoTtepanus. [Ipumepsl wucnonb3oBanus (EPMEHTOB B KadyecTBE

JIEKapCTBEHHBIX CPEJICTB.
OHepreTuyeckuii 0OMeH

1. KarabonusM u aHabOJIM3M. O61ua;1 cxema oOMeHa BCHICCTB W OHCPIruHd B OpPraHU3ME YCJIOBCKA.

Crneuunduyeckue u od1mue Nyt Karadoausma.

2. OxwucnutenbHoe JekapOokcwinpoBaHue mnupyBara. CTpoeHue NUPYBATACTHIAPOTEHA3HOTO
komIuiekca.  CTaguM  OKUCIUTENBHOTO  JeKapOOKCHIMpOBaHUS — mUpyBaTa.  Perynsamus

MUPYBATACTHUAPOIrCHA3HOI'O KOMIIJICKCA.

3. Luka TpukapOboHOBBIX KUCIOT. O0IIas cxema, SJHEpPreTHUeCKOoe 3HaUeHHUE.



4, ITocnemoBaTeIbHOCTD peaKHI/Iﬁ ITHUKJIa TpI/IKap6OHOBLIX Kuciaor. Peakiuun ACTUAPUPOBAHUA.

Cy6cTpaTtHoe dochopunupoBaHue.

5. Perynsamus 1nukina TpUKapOOHOBBIX KHUCIOT. AHaboinudeckue (QyHKUIMH LUKIA TPUKAPOOHOBBIX

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

6. [IpencraBienue o Makpospruueckux cyocrparax. Kimaccudukanus Makpospro. MakpospruaHocTb

AT®. AT® — yHuBepcanbHasi SJHEpreTudeckas BaJIfoTa KIETKH.

7. Iyt cunreza ATD: cybctpatHoe U okucnutenbHoe (ochopunupoBanue. [Ipumepsr peakiiuit

cyOcTtpatHoro gochopunupoBaHus.

8. OxucnurenbHoe ¢ochopunupoanue AJ[D. MexaHu3M CONPSHKEHUS  OKUCICHUS H

docdopunupoBanusa. XeMuocMoTHIECKast Teopus Mutuesia.

9. CocraB, CTpyKTypa MU HOMEHKJIATypa IbIXaTEIbHBIX KOMILUIEKCOB M IPYrMX KOMIIOHEHTOB IIETH
nepeHoca JJIEKTPOHOB, MX JOKanu3anus M (PyHKIUU BO BHYTpPEHHEH MeMOpaHe MHUTOXOHIPHUH.

Crpoenue AT®D-cuHTa3bl. Mexanu3m GyHKIIMOHUPOBAHUS.

10. Perynsmus okuciautenbHoro GocdopuinpoBanus. JlpIxaTeabHBIH KOHTPOJb. MeXaHU3MBbI
pazobimenus oxkucieHus u Gochopunupopanus. dusnonorndyeckoe 3HaueHue pazoduenus. UCP-

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

1. buonoruueckas ponb yrieBoaoB. CyTouyHass MOTPEOHOCTh B YIJIEBOJAX y B3POCIBIX M JICTEH.

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

2. Crpyktypa u (GYHKOUH TIpEICTaBUTENCH YIJIEBOJOB: MOHOCAXapuIOB, HCAaXapHUJIOB,

roMoIoJrucaxapmuiaos.

3. IlepeBapuBaHue yrieBOJAOB. XapaKTEPUCTUKA U JIEHCTBUE (DEPMEHTOB, YYACTBYIOIIUX B MOJOCTHOM
Y MPUCTCHOYHOM MHINEBAPCHUH: O-aMHJia3a POTOBOM MOJIOCTH, (PEPMEHTHI MAHKPEATHIECKOTO COKa,

(1)6pM€HTHBI€ KOMIIJICKCBI TOHKOI'O KUIICYHWKA, OTBCYAIOIIUE 3a THAPOJIN3 AuCaxaprua0B.

4. Hapymienne nepeBapuBaHus U BCAChIBAHUS YTIECBOAOB: CUHIPOM MalibaOCOpOIIUU: OMOXUMUYECKIE
MPUYUHBI, META0OTUYECKUE HAPYIICHUS] M TIOCIEICTBUS, MEXaHW3MBbI Pa3BUTHUS BEIYIIMX THUITOBBIX
CHMIITOMOB. HEMEPEHOCHMOCTh Caxapo3bl U JIAKTO3bl: OMOXUMHYECKHE NPUYMHBI, IOCIEICTBHUS,

MCXAaHU3MBbI Pa3BUTUSA XapaKTCPHBIX CUMIITOMOB.



5. TpaHcnmopT MOHOCaxapHI0B Yepe3 KJIETOYHble MeMOpaHbl: obOjerdyeHHas AUQQy3ust U aKTUBHBIN
TpaHcnopT. TpaHCHOPTEPHI TIIIOKO3bI: BUIBI, OCOOEHHOCTH CTPYKTYpbl, ¢GyHKUuU. WHCyIHH-

3aBHCHUMBIC TPAHCIIOPTCPHI.

6. HyTI/I MNpCBpaIICHUA TJIHOKO3blI B KIICTKC. HCTOYHMKH TIIIOKO3bI B KIIETKE. q)OC(bOpI/IJII/IpOBaHI/Ie

TUIFOKO3BI, KITF0YEeBasi poJib TII0K030-6-(ocdara.

7. OcobeHHOCTH (I)epMCHTOB oOMeHa YIJIEeBOAOB B IICHCHHU: YYACTUC TJIFOKOKHWHA3bI U TII0K030-6-

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

8. CuHTE3 TIMKOreHa 13 I‘J'IIOKO30—6-(1)OC(1)8.T8. (FHHKOFCHOFCHGS). buonornueckoe 3HA4YCHHUC, PCAKIUHU,

q)epMeHTBI. TkaHeBas 1 KJIETOUYHAS JIOKAIU3AIHS.

9. Pacnag raukoreHa a0 TmIOK030-6-pocdara. buonoruueckoe 3HaueHHE, peakiuu, (HEPMEHTHI.

TxkaHeBas U KJIETOYHAS JTOKATU3AIUS.

10. OcobeHHocTH OOMEHA TJHMKOT€HAa B IIEUEHH U MbIIIIAX IIPpHU HCEKOTOPLIX (1)I/ISI/IOJ'IOI‘I/I‘ICCKI/IX
COCTOAHHUAX (HOTpCGJ’IeHI/Ie numuy, roJdogaHuc, MbIIICYHAsA aKTI/IBHOCTB). YuyacTtue TOPMOHOB B 3THUX

mponeccax.

11. Perymsuus ¢dbepMeHTOB oOMEHa TJIMKOT€HAa — TIJIMKOT€HCHHTa3bl M TIHKOreH-(ochopuiasbl:
rOpMOHAJIbHAS — BIMSHUE aJIpeHalIiHa U IJII0KaroHa (aJeHWIaTUMKIA3HbIH MeXaHu3M, poib TAM® u
NPOTEUHKUHA3bl A); poJib MHCYJIMHA U ydacTue (ocdoaudcrepasbl B CHUIKEHUU KOHIIEHTpALUU
HAMO® B KJeTKe; aljlocTepudeckas peryisiius akTUBHOCTH TIMKoreHpochopuaasbl Mpu ydacTUu

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

12. T'eHeTmyeckue HapylIeHUs CHHTe3a (arJMKOTeHO3) W pacmaja TJIMKOreHa (IeYeHOYHBIE,

MBIIICYHBIC 1 CMCIIAaHHBIC FHI/IKOFCHO3BI).

13. XapaktepucTuka Impolecca TIJIMKOJM3a: JIOKalu3alusd MW YCJIOBUA NPOTEKaHUs IMpolecca,
MOCJIEI0BAaTEIbHOCTh peakuuid U (QEepMEHTbl, KOHEUHbIE MPOAYKTHI, Yy4yacTHE aJCHUIOBBIX
HYKJIEOTUJIOB U dHepreTuyeckuil 3¢dexT, HeoOpaTuMble peaklMM TIIMKOJIN3a, PeakUuu TIIMKOJIU3a,
conpsbkeHHbIe ¢ moTpedsenneM AT®, peakuuu cyocTpatHoro GhochoprIMpoBaHus, UX CYIIHOCTh U

SHAYCHUC, INTUKOJIUTUYCCKAA OKCUAOPCAYKIMA €€ CYIIHOCTE U 3HAYCHHC.

14. XapakrepucTtuka Inpouecca TIIIOKOHEOreHe3a: JOKaau3alus M YCIOBHS INMPOTEKAHUS pEaKUui,
cyOcTpatbl, MOCIeA0BaTEIbHOCTh peakuuil U (epMEHTHI, peaKIHK TITIOKOHEOTreHe3a, CONPSKEHHBIE C
notpebnenuem ['TO® u AT®, HeoOpaTUMBbIe peaklUK TIIOKOHEOTEHE3a, 3HAUCHNE MPU TOJOJaHUHA U

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



15. PenumnpokHass peryisuus TJIHMKOIU3a M TJIIOKOHEOreHe3a: TOpMOHallbHas — POJIb HMHCYJIMHA,
aJpeHalInHa, KOPTU30JIa, TTI0KaroHa; ajmioctepuieckas — poiab ATD, AJ[D, AM®, uutpara, KUPHBIX

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

16. AnaspoOHoe okucieHue riaroko3bl. Cyapda NMPOIYKTOB TIMKOJIM3a B aHA3pPOOHBIX YCIOBHSX.

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

17. Cynp6a npoJyKTOB INIMKOJIN3a B a3pOOHBIX ycnoBusX. [ uuepoidocdaTHas u Manar-acapTaTHas

YCIIHOYHBIC CUCTCMBI. 3HepFeTI/I‘-ICCKI/II7I BbIXO[ a3p06H0r0 OKHCJICHUA T''TFOKO3EI.

18. DOtambl a’poOHOrO0 OKUCIEHUS M CyMMapHO€ YpaBHEHHME a’poOHOro pacmaja TIIFOKO3bI.

[TpeumyniecTBa a3poOHOr0 OKUCICHUS.

19. IlupyBatr: mytun oOMeHa, 3HaUY€HHE, peakiuu mpeBpaiieHus B aneTwi-SKoA u okcamoanerar,

sHepreTnueckuii 6ananc okuciaeHus 10 CO2 u H20.

20. I'moko3o-naktatHbld Uk (muka Kopwu), ero 3HaueHue mpu ¢usmdeckoir padore. McTouHuku

MOJIOYHOM KHCJIOTHI B OpraHu3Mme.

21. OcobeHHOCTH MeTabou3Ma IIIFOKO3hI B IIEYCHHU, MO3Irc, CKCJIICTHBIX MbIIINAax, X(HpOBOfI TKaHH,

SPUTPOLIUTAX.

22. XapaKTepucTuka MeHT030(0Cc(haTHOrO MyTH OKUCICHHS TJIOKO3BI: PACHPOCTPAaHCHUE H POJIb
neHTo30pocPaTHOr0 MyTH, PEaKIMH OKUCIUTENIBHOIO 3Tama, MpPEICTaBICHUE O HEOKUCIUTEIHHOM
srane, ¢epMeHTbl, KOo(pepMeHTBl, B3aMMOCBSI3b Ipollecca C TJIUKOJIU30M, 3HAauYeHHUE

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

23. HacnencTBeHHasl SH3UMONATHS TIIFOK030-6-docdar-aeruaporenassl. GakTophl, MPOBOIUPYIOIINE

nposiBJieHHe HeJocTaTouHocTu hepmenta. [locneacTaust.

24. T'opMmoHanpHas peryisiius oOMeHa yrieBoAoB. BiusHue WHCynHMHA, agpeHalliHa, TJIIOKaroHa,
KOPTHU30Ja Ha YPOBEHb IJIIOKO3bl KPOBHM M Ha BHYTPHUKIIETOYHBIE MPOLECCH! MTPEBPALIECHUS TIIOKO3bI.
WncynuH-3aBUcUMble TKaHU. ['OpMOH-UyBCTBUTENIbHBIE (PEPMEHTHI OOMEHA YTJEBOJAOB, CIOCOOBI HX

peryJisiLuH.
25. @U3HOIOTNYECKHE U MTATOJIOTMYECKUE TUIIEP- U TUIIOTVIMKEMUHN: IPUYUHBI BOSHUKHOBEHHSL.

26. O0mas xapakTepucTHKa caxapHoro auadera 1 u 2 tuna. HapymieHHsle myT oOMeHa yrieBOIOB.

buoxumuyeckne MexaHu3Mbl OCIIOKHEHUN CaxapHOTo nuadeTa.



OOMeEH JTUIUIOB

1. Knaccmbmcauml JINTINIOB. HpOCTBIC JIUIIUOBI. TpI/IaLII/IJIFJII/ILICPOJ'IBI, CTPOCHUC, OuoornyecKas
poJib Hu (I)YHI(I_II/II/I, JKUPHBIC KHCJIOTBI, BXOAAIMKE B HUX COCTAaB. buonornueckas poOJb

MOJIMHCHACBINICHHBIX KUPHBIX KHUCJIOT.

2. HepeBapI/IBaHI/Ie munuaoB. IluineBble MCTOYHUKH JIMIIA 0B, CYTOYHas HOTpe6HOCTB JeTei u

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

3. CocTaB Xellun U ec POJIb 4JIsT OpraHu3Ma U B IICPEBApUBAHUU JIUIIUI0B. Buas! xemqHbBIX KHCJIOT, UX
(I)YHKI_II/II/I, CTPOCHHUC. HpI/I‘II/IHH U TIIO0CJICACTBUSA HAPYUICHUA menqe06pa30BaHH5{ n CeKpeunu
KCII4UH. cDepMeHTH, OCYHICCTBJIAIOIIUE TICPCBAPUBAHUC TPUALUIITIIULCPOJIOB, (l)OC(l)OJ'II/IHI/I)IOB u
3(1)I/Ip0B XOJICCTCpUHA B TOHKOM KHIICYHHKE. Mecto O6p330BaHI/IH U crocod AKTHUBAallUM OTHUX

depmentoB. Ponb pocdonumnaz A2 u C.

4. B0o3MOXHEIE IIPUYHHBI HAPYLICHUA MEPCBApPUBAHHUA U BCACBIBAHUSA IHHUIICBOIO KHpPA. HpI/ILII/IHBI

TUIIOBUTAMUHO30B U CTCATOPCH IIPHU HAPYIICHUU IICPEBAPUBAHUS JIMTIUIOB.

5. Pecunres JIMIINI0B B OHTCpOIUTAX, €ro POJIb. TpchnopT PECHUHTC3NPOBAHHBIX

TPHAOWITIMOCPOJIOB B OpraHnu3me.

6. XapaKTepI/ICTI/IKa CHUHTC3a KUPHBIX KHCJIOT M3 TIFOKO3bI: JIOKAJIU3aluA W YCIOBHA IMPOTCKAHUA
mponecca, cxema 06pa30BaH1/1>1 allCTHJI SKoA mu3 TJIFOKO3bI, POJIb UTpaTa B IMEPCHOCC aHeTHHBHOﬁ
Irpynibl B HOUTO30JIb, €TI0 z[aanefmme nNpeBpaliCHUusA, PCaKIusA CHHTE3a MaJ'IOHI/IJ'I-SKOA, POJb
BUTaMHHa H, €ro XapakKTCpHUCTHKA. CTpOCHI/Ie My.]'IBTI/I(l)epMeHTHOFO CHHTA3HOIo KOMIIJICKCAa, XUMHU3M

peaxuii, MPOUCXOIAUINX B KOMIUIEKCE, KOHEUHBIN MPOAYKT CHHTE3a, PEryJIsalus mpoiecca.
7. Peakuuu cunTesa rauiepoi-3-docdata u3 riaroko3bl. Jlokanuzanus u poss mpoiecca.

8. Peaknmm  cuHTE3a  TPHANMJITIMIEPOJOB  (JumoreHe3).  JKUPHO-KUCIOTHBIM  COCTaB
TpUALMITIUIEposioB. CBsI3b CHHTE3a TPUALMITIULEPOJIOB C OOMEHOM YyrieBoaoB. CXOACTBO U

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

9. Jlumonus: nokanu3auus M YCIOBUS IMPOTEKAHUS MPOIECCa, IOCIEN0BATEIbHOCTh pPEAKUUN U
(bepMeHTbI, KOHEUHBIE MTPOIYKThI, TOPMOHAJIbHAS PETYJIALHUS MpoLiecca, TPAHCIOPT U UCIOIb30BaHUE

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

10. Peakuny OKMCIIEHHS KUPHBIX KUCIIOT O YIVIEKACIOTO ra3a v BOJABL: POJIb KAPHUTHUHA B OKUCIICHUU
YKUPHBIX KHUCIIOT, JIOKAJIN3alMs U YCIOBUS MIPOTEKaHUs -OKUCIEHUS, TOCIEI0BATEIbHOCTh peakuuii B-
OKHUCJIEHUS U (PEPMEHTHI, y4acTue BUTAMHHOB U KOPEPMEHTOB, KOHEUHbIE TPOAYKTHI, cBsi3b ¢ LITK u
JBIXaTeIbHOM LIENbl0, SHEPreTHUYECKUN BBIXOJ MpOliecca, pacueT IHEpreTHYecKod LEeHHOCTH [3-

OKHCJICHUS NAJIbMATHHOBOM KHCIIOTEI.



11. OcobenHoct OOMEHa TPUALMITIIULIEPOJIOB MPU HEKOTOPHIX (PU3NOIOTUYECKUX COCTOSTHHSIX

(moTpebieHne MUK, roJ0JaHue, MbIILIEYHas! aKTUBHOCTB ).

12. Peakuyu cuHTE3a KETOHOBBIX TeJl. Y CIIOBHUS, JOKAJIN3alMs U poJib Npoliecca. Peakuuu yTuinzanuu

KE€TOHOBBIX TCJI B TKaHAX.

13. IlpuunHBI KETOAIM103a IPU TOJIOJAaHUN U caxapHoM auabete. Ponp nedurmra okcanoanerara ais

aKTHUBallM KCTOICHE3A.

14. JKupHo-kucnoTHslii coctaB ¢(ocdomunuaos. [IBa mytu OmocunTeza (ocdonunuaos. Pomib
BuTaMuHoB B6, B9 u B12, cepuna n metroHnuHa. JIMMOTPOINHbIE BELIECTBA, pEaKLUU, B KOTOPbIX OHU
ydacTByIOT. [lpuunnbl HapymeHnus cunHte3a Qochonunuaos. [IpUUMHBl M TOCIEACTBUS KUPOBOTO

IraTo3a.

15. Xumuueckoe cTpoeHre u OHOIOrudecKkasl posb xojecreposa. IIuiesble HCTOUHUKH XOJIECTepoIIa.

[Tyt 1 npoaykTsl MeTaboau3Ma XosiecTeposia. BeiBeeHne xoaecTeposia u3 opraHusma.

16. Cuntes xonecrepoia. Jlokanuzanus, MICTOYHUKHU YIJIEpOJa U BOJOPOAA, dTalbl CUHTE3a. Peakuun
CHUHTE3a MEBAJIOHOBOM KHCIOTHI. Cxema JanbHEMIINX ITAloB CUHTE3a Xoisiectepoia. CBs3b CHUHTE3a

X0JIecTepoia ¢ 0OMEHOM YTIIeBO/IOB. Peryssiims cuHTesa Xxonecrepoa.

17. JlumompoTenHbl KpOBH: KiacCHU(pUKALUi, CTPOCHHE, OTanmbl (OPMUPOBAHUSI. AMOOENKU:

KJaccupukanus, QyHKIHH.

18. TpchnopT MUIICBBIX TPpUAOWITIULOCPOJIOB B OpraHU3MCE. XapaKTepI/ICTI/IKa XUJIOMHUKPOHOB:
JIMIIHAHBINA COCTaB, COOTHOMICHUC JTUITUAHBIX (I)pElKI.IPIfI, 3HA4YCHUC, (I)YHKI_II/II/I OcHOBHEIE aHO6CJ'IKI/I, ux
(I)yHKI_II/IH. Cxema CTPOCHHUA XUJIOMUKPOHA. yCJ'IOBI/ISI, IIpHU KOTOPBIX 06pa3y10T05{ 9TU JIUIIOIIPOTCUHEIL.

Vrunuzanus XHUJIOMHUKPOHOB B TKAHAIX. Pons JIMTIOMIPOTCHUHIIUIIA3bI.

19. Jlunonporeunsl oyeHb HU3KOM 1otHoctu (JIIIOHII): ctpykrypa u poas. Mcrounuku TAI B
nedyeHu. Cxema ctpoenust JIIIOHII. OcnoBHble anmoOenku, ux Qynkuus. Ytunusanus JITTIOHII B

TKaHaX. Pop JIATIOIIPOTCHUHIIUIIA3bI.

20. JIunonpotenns! HU3KOM moTHocTH (JI[THII): cTpykTypa u pons. Jlokanuzamus u pons ano B100
peuenropa. 3HadeHHe peuentop-onocpenoBanHoro supouurosa JIIMHIT um nmytn merabonusma ux

KOMITOHEHTOB ITOCJIE€ SHOIMTO3a.
21. Jlunonpoteuns! Beicokoil mnotHoctu (JITIBII): crpykTypa u pons. Merabonuzm JITIBII.

22. l'unepaunonpoTeMHEMUU: THUIIbI, MPUYUHBI U U KIMHUYECKHE MOCIEICTBUSA. XapaKTepUCTHKa
HapyILIeHUs TpaHCIOpTa XojecTepoja B TKaHU — rumnepiaunomnporenHeMus lla tuma (cemeiinas

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



23. XapakTepucTHKa arepockiieposa (mo craausam). Pons mogudunmporanubsix JIITHIT B nanmmanum
aTepocKiepo3a, NMPUYUHBI HMX MOSBIEHUA. YYacTue HEHTPOPUIOB M MOHOIMTOB B MATOTreHe3e

aTepoCKiIepo3a.
Enzymes

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

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

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

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

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

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

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

the temperature and pH of the medium.

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

inhibition. Kinetic dependencies. Examples.

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

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

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

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

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

Specific and common pathways of catabolism.

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

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



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

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

level phosphorylation in the tricarboxylic acid cycle.

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

Anaplerotic reactions.

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

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

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

Examples of substrate-level phosphorylation reactions.

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

phosphorylation. Mitchell's chemiosmotic theory.

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

structure of ATP synthase. The mechanism of functioning.

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

Metabolism of carbohydrates

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

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

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

homopolysaccharides.

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

disaccharides.

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

characteristic symptoms.



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

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

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

the key role of glucose-6-phosphate.

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

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

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

reactions, enzymes. Tissue and cellular localization.

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

and cellular localization.

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

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

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

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

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

storage diseases).

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

significance, glycolytic oxidoreduction, its significance.

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

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

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



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

energetic effect of glucose and glycogen oxidation in anaerobic conditions.

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

systems. The energy yield of aerobic glucose oxidation.

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

of aerobic oxidation.

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

oxaloacetate, energy balance of oxidation to CO2 and H2O.

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

the human body.

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

cells.

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

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

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

manifestation of enzyme deficiency. The consequences.

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

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

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

pathways. Biochemical mechanisms of complications of diabetes mellitus.

Metabolism of lipids.

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

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



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

fats. Stages of lipid digestion in the gastrointestinal tract.

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

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

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

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

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

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

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

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

Glycerol utilization.

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

palmitic acid oxidation.

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

physical activity).

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

Reactions of utilization of ketone bodies in tissues.



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

the activation of ketogenesis.

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

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

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

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

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

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

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

chylomicrons in tissues. The role of lipoprotein lipase.

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

role of lipoprotein lipase.

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

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

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

cause and clinical consequences.

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

pathogenesis of atherosclerosis.



3auyeTHbIN OMJIET VISl MPOBEeHUS 3a4éTa

1.

OI'AOY BO PHUMY wum. H.U. ITuporoBa Mun3zapasa Poccuu (ITuporoBckuii Y HUBEpCUTET)
Kadeapa Ouoxumuu u MoJsiexkyasspuoi o6mosnornu UOMX

Bujier Ne

JUIsL IpoBeieHus 3auera no aucuuiuinie b.1.0.04 «buoxumus»
0 TPOTPaMMe CTICIIHATUTETA
10 CHENHATLHOCTH
«31.05.03 CromaroJiorus»
HaIpaBJIECHHOCTH (MPOPHIIH)

«CTOMAaTONIOTHUAY

O6mas xapakrepuctuka ¢pepmeHToB. CnenuduaHocTs hepMeHToB. Buasl cienupuaHoCcTH,
npumepsl. Ctpoenue dhepmentoB. Kodakrops! u kopepmentsl. Knaccuduxamus u

HOMEHKJIaTypa (PepMEHTOB.

2. Tenernueckue HapylIeHUs CHHTE3a (arJIMKOTE€HO3) U paclaja rJIuKoreHa (leuyeHoYHbIe,

MBIIIICYHBIC 1 CMCUIAHHBIC FJ'II/IKOF@HOSBI).

3. CocraB *KelluH U ee poJib JUIsl OpraHu3Ma U B IIepeBapuBaHUM JTUNUAO0B. BUbI aKeITUHBIX
KHCIIOT, UX (QyHKUUH, cTpoeHue. [IpuuuHbl 1 mociaencTBUs HapyLUIeHHs Kenueo0pa3oBaHus U
cekpenuu xeman. PepMeHTHI, OCYIIECTBISIONINE TePEBAPUBAHIE TPHUALTAITIIUIIEPOJIOB,
dbochomunumos 1 3HUPOB XOJIECTEPUHA B TOHKOM KHUIIICUHHKE. MecTo 00pa3oBaHus U CrIoco0

aKTUBaluU 3TUX GpepmeHToB. Poib Gpochonunaz A2 u C.

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

nomenclature of enzymes.

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

glycogen storage diseases).

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

enzymes. The role of phospholipases A2 and C.




3asenyroumii kadenpoit Kadenpa dnoxumun u mosnexyssipaoi 6uonornu MOMX Illecronanon
A. B.

3 cemecTp

IlepeyeHb BOIPOCOB /IVIsl MOATOTOBKHU K MPOMEKYTOYHOM aTTecTallui B (hJOpMe IK3aMeHa

DepMEHTHI

1. @yHKuMu OeNKOB B OpraHu3Me 4enoBeka. OHU3MOJOTHYECKH aKTHBHBIC MENTHIIBL. Y POBHU
CTPYKTYpPHOH opranuzanuu Oenkos. [lepBuuHasi, BTOpU4Hasi, TPETUYHAS U YETBEPTUYHASI CTPYKTYPHI

6enka. CBsi3u, UX CTAOWIM3HPYIOIIHE.

2. Crnoxuble 6enku. Kimaccudukanmys, ctpoenue, npumepsl. Ctpoenue U GyHKIUN MHOTIIOOHHA.
3. Crpoenue u GpyHkuuu remornoouna. [lonstiue o remornoOuHONATHAX.
4. Obmas xapakrepuctuka pepmentoB. CnenuduuHocts pepMenToB. Buasl cnenuduunocTy,

npumepsl. Ctpoenne depmentoB. KodaxTopsl u xopepmentsl. Knaccudukanus nu HoOMeHKIATypa

(bepMeHTOB.

5. MexanusMm JaeiicTBus pepMeHTOB. AKTHBHBIN IIEHTp (epMeHTa. DTanbl (PepMEHTaTUBHOTO
Katanu3za. Mojenu B3auMoaelcTBus (epmeHTa ¢ cyOcTpaToM: «kiouy-3aMok» U Kommanga

(I/IH,I[YI_[I/IpOBaHHOFO COOTBCTCTBI/IH) .

6. OCHOBBI KHHETHKU (DEPMEHTATUBHBIX peaKIMil. 3aBUCUMOCTb CKOPOCTH (epMEHTATUBHOU
peakuu OT KoJuuecTBa cyOcTpata. YpaBHeHMEe Muxasnuca-MeHTeH. 3aBHUCHMOCTb CKOPOCTH
(epMEeHTAaTUBHONW peakLUuu OT KoinyecTBa (epMeHTa. 3aBUCHUMOCTh CKOPOCTH (hepMEHTATUBHOM

peakuuu ot Temieparypsl U pH cpensl.

7. NurubupoBanue QepMeHTATUBHOW aKTUBHOCTH. KOHKYpEeHTHOE UM HEKOHKYPEHTHOE

oOpatumoe unruouposanue. Heobpatumoe nnrubuposanue. Kunernueckue 3aBucumoctu. [Ipumepsr.

8. Annocrepuyeckue ¢GepmMeHTh. OCOOCHHOCTH CTpPOCHUS W (DYHKIIMOHHPOBAHHS.
Annocrepudyeckue  dddextopel.  Perynsmus  akTUBHOCTH — (PEepMEHTOB  O€I0K-OCITKOBBIMU
B3aMMOJCHCTBUSIMH.  Perynstopubsie Oenku. Acconmanus-gucconuarnus. [Ipumepsl. Peryssimmst
aKTUBHOCTH  (epMeHTOB myTeM  (dochopuiupoBaHusi-1ePocGOpuInpoOBaHns, YaCTHUYHBIM

IMPOTCOJIN30M.

9. Nzodepmentsr. [Ipumepsl. buonornueckoe 3nauenue. [lonstue 06 3u3uMonarusx. [Ipumepsr.
DOH3UMOJUArHocTuka © »H3uMotrepanus. [Ipumepsl wucnosnb3zoBanus (EpMEHTOB B KadyecTBe

JICKApPCTBCHHBIX CPCACTB.



DHepreTu4eckuii 0OMeH

1. KaTabonu3m 1 aHaObOIHM3M. O6H_Ia${ cxeMa oOMeHa BCIICCTB U SHCPIrHu B OPTaHNU3ME YCIIOBCKA.

Crenuduueckue u odIue myTH Karabonus3ma.

2. OxucnurenabHoe JekapOokcuiInpoBaHue nupysaTa. CTpoeHHe MUPYBATAECTHAPOTEHA3HOTO
koMmriekca.  CTaguM  OKHMCIHTENBbHOrO  JeKapOOKCUJIMpPOBAaHMUS  NupyBaTa.  Perymsuus

MUPYBATACTUAPOTCHA3HOTO KOMILJICKCA.
3. ]_[I/IKJ'I TpI/IKap6OHOBBIX KHUCJIOT. 0611[3.5{ CXEMa, DHEPICTUICCKOC 3HAYCHHC.

4. [TocnenoBaTenbHOCTh peakuui MUKIA TPUKAPOOHOBBIX KUCIOT. Peakiuu neruapupoBaHusl.

Cy6ctpatHoe dochopunupoBaHue.

5. Perynsiius uukina TpukapOOHOBBIX KUCIOT. AHaboIM4eckre GyHKIUN [IUKIa TPUKapOOHOBBIX

KHCJIIOT. AHaHJ’IepOTI/I‘IeCKI/IC pCaKIuu.

6. [IpencraBinenue o Makposprudeckux cyocrparax. Kimaccudukanus Makpospros.

Makposprugnocte AT®. AT® — yHuBepcaabHasi SHEpPreTuuecKas BajatoTa KIETKH.

7. [Tytu cunre3a AT®: cyGcTpaTHOE M oKHcauTENbHOE hochoprmpoBanue. [Ipumepsl peakumii

cyocrpatHOTO (hoChOpHINPOBAHUS.

8. OxucnurensHoe ¢ochopmmupoBanre AJ[D. MexaHU3M CONPSIKCHUS OKHUCICHUS H

dbochopunrpoBanuss. XeMUOCMOTHYECKast Teopust Murtuesa.

9. CocraB, CTpyKTypa U HOMEHKJIATypa JIbIXaTeIbHbIX KOMIUIEKCOB U JIPYIMX KOMIIOHEHTOB LIETIH
nepeHoca JJIEKTPOHOB, MX JIOKaiM3aluus M (PyHKIUMUM BO BHYTpPEHHEH MeMOpaHe MHMTOXOHJPHUH.

Crpoenue AT®-cuHTa3bl. Mexanu3m GyHKIIMOHUPOBAHUS.

10. Perynauus oxucnurenbHoro ¢ochopunupoBanus. [pixaTenbHblii KOHTPOJIb. MeXaHU3MbI
pazoOmenust okucieHuss u dochopunupoBanus. Ousnonorndeckoe 3HaueHue paszodmenus. UCP-

6enku. MonekynspHO-O0MOI0THYECKUE aCTIeKThl PYHKIMH U AUCPYHKIIMU MUTOXOHIPHIA.
OOMeH yTiIeBOJI0B

1. buonormueckas poib yrieBomoB. CyTouyHass MOTPeOHOCTh B YIIIEBOJAAX Y B3pPOCIBIX W JIETEH.

YFHGBO)II)I IMUIIN ) KUBOTHOI'O XU PACTUTCIIBHOT'O IMTPOUCXOKACHHUA, UX 3HAUCHUC.

2. Crpyktypa u (QYHKIMH TpEICTaBUTENCH YIJIEBOJOB: MOHOCAXapuIOB, JHCAaXapHUJIOB,

roMoInoJrucaxapmuiaos.



3. [lepeBapuBanue yriaeBo0B. XapaKkTepUCTHKA U AEUCTBUE (EPMEHTOB, YYaCTBYIOIIUX B MOJOCTHOM
U MPUCTEHOYHOM IHUIIEBAPEHHUH: 0O-aMHUJIa3a POTOBOM MOJOCTH, (epMEHTHI MAaHKPEATHUYECKOIO COKa,

q)epMeHTHBIe KOMIIJICKCBI TOHKOI'O KUIICYHWKA, OTBCHAIONIUC 3a THAPOJIN3 AUCAXaprua0B.

4, HapymeHI/Ie nepeBapruBaHusad U BCACbIBaHHA YITICBOOOB: CUHAPOM Manba600p6um/1: OMOXUMHUYECKHE
IMPUYHNHBI, MeTa0O0JIMYEeCKHE HapylmeHud U NOCIICACTBUA, MCXAHU3MbI PAa3BUTHA BCAYIIUX THUIIOBBIX
CUMIITOMOB. HCUICPCHOCHUMOCTDL CaxapoO3bl MU JIAKTO3bI: OMOXUMHYECKHUE MNPpHUYHHBI, MOCJICACTBUA,

MCXAaHU3MBI pa3BUTUSA XAPAKTCPHBIX CUMIITOMOB.

5. TpaHcnopT MOHOCaxapHI0B Yepe3 KJIETOYHble MeMOpaHbl: obOjerdyeHHas AUQQy3ust U aKTUBHBIN
TpaHcopT. TpaHCHOPTEPHI TIIIIOKO3bI: BUIBI, OCOOEHHOCTH CTPYKTYpbl, ¢GyHKUuu. WHCyIHH-

3aBUCHUMBIC TPAHCIIOPTCPHI.

6. HyTI/I NpeBpaIlICHUA TJIHOKO3bl B KIICTKC. HCTOYHMKH TIIIOKO3bI B KIIETKE. CDOC(I)OpI/IJ'II/IpOBaHI/Ie

TUIFOKO3BI, KIIF0YeBas poJib III0K030-6-(ocdara.

7. OcobeHHOCTH q)epMeHTOB obMeHa YIJI€BOAOB B IICHYCHHU: YYACTUC TJIFOKOKHHA3bI U TIIF0K030-0-

q)OC(baTaSLI B IOAACPIKAaHUU MMOCTOSIHHOM KOHICHTpAIUHU I''TFOKO3bI B KPOBH.

8. CuHTe3 IIMKOTeHa U3 TK030-6-(ocdata (riukoreHoreHes). bronorndeckoe 3HadeHue, peakiium,

Q)epMeHTH. TkaHeBas 1 KJIETOYHAS JIOKAIHA3AIMS.

9. Pacnag raukoreHa a0 TIIOK030-6-ocdara. buonoruueckoe 3HadueHHe, peakiuu, (HEPMEHTHI.

TkaneBas ¥ KJIeTOUHas JJOKaJIM3alus.

10. OcobeHHocTH OOMEHA TJHMKOT€Ha B IIEUYEHH U MBIIINAX IIPHU HEKOTOPBIX q)HSHOHOFI/I‘IeCKI/IX
COCTOAHHUAX (HOTpe6HeHI/Ie IIUIIH, IroJIogaHue, MbIIICYHAas aKTI/IBHOCTB). VYuyacTtue TOPMOHOB B 3THUX

mponeccax.

11. Perynsmuss ¢epmMeHTOB oOMeHa TJIMKOT€Ha — TJIMKOTEHCHHTa3bl W TJIUKOTeH-(pochopuiasb:
TOpMOHaJIbHAs — BIUSHUC aJpCHAIMHA U TUIFOKaroHa (aaeHuIaTIMKIA3HbIH MeXaHUu3M, poib TAM® u
MPOTEUHKUHA3BI A); poJib MHCYJIMHA U ydactue ¢docdomudcrepasbl B CHUKECHUHU KOHICHTPAIIMHU
HAM® B kjeTKe; amiocTepuuecKas peryssius aKTMBHOCTH TiukoreHdocdopunassl mpu y4acTHH

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

12. T'eHeTnyeckue HapyIIeHUs CHHTe3a (arJMKOT€HO3) W pacnaja TJIMKOoreHa (IeYeHOYHBIE,

MBbINICYHBIC 1 CMCIIAHHBIC FHI/IKOFGHO3BI).

13. XapakrepucTuka Ipouecca TJIHKOIM3A: JOKaIW3alHus W YCJIOBUS NPOTEKAHUSA Ipolecca,

MoCJICA0BATCIBbHOCTD peaxunﬁ n (bCpMeHTI)I, KOHCYHBIC MPOAYKTBI, Y4YaCTUC aJCHUIIOBBIX



HYKJICOTHJIOB U 3HEpreTudeckuii 3¢¢dexr, HeoOpaTUMble peaKkLUUu TIMKOJIU3a, PEeaKLUUU TIMKOJIN3a,
comnpspkeHHble ¢ norpebnenneM AT®, peakiuu cyocTpatHoro GpochopuaInpoBaHus, UX CYIIHOCTb H

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

14. XapakrepucTuka Ipoliecca IJIFOKOHEOT€He3a: JIOKAJIU3alMs U YCIOBUS INPOTEKAHUS PEaKIMi,
cyOCTpaThl, MOCJIE0BATEIBHOCTh PeaKMid U (PePMEHTHI, PEaKLUU TIIOKOHEOTeHe3a, COMPSIKEHHBIE C
notpebienneM ['TO u AT®D, HeoOpaTuMble peaklMM TIIIOKOHEOTeHe3a, 3HaUeHHUEe MPH TOJI0JIAaHUH U

(I)HSH‘ICCKOf/'I pa60Te, pacxoa SHEpPTruu IJjid CUHTC3a OJHOM MOJICKYIJIBI I'NTFOKO3BI.

15. PemumnpokHas peryisuus TJIMKOJW3a M TJIIOKOHEOreHe3a: TOpMOHallbHAs — POJIb HMHCYJIMHA,
aJpeHalInHa, KOPTU30JIa, TJIOKAroHa; ajmioctepuieckas — poiab ATD, AJ[D, AM®, uutpara, KUPHBIX

KHUCIIOT, TIII0K030-6-pocdara, ppykTo30-6-pocdata, ppykroszo-1,6-audocdara, anermin-SKoA.

16. AnaspoOHoe okucieHue riaroko3bl. Cyapda MpPOIYyKTOB TIMKOJIM3a B aHA3POOHBIX YCIOBHSX.

3HepFCTI/I‘leCKHﬁ B(I)(IJGKT OKHCJICHHA I''TFOKO3BI U I''IMKOI'CHA B aHaBpO6HHX YCJIOBUSX.

17. Cynp6a npoJyKTOB INIMKOJIN3a B a3pOOHBIX ycnoBusX. [ uuepoidocdaTHas u Manar-aciapTaTHas

YCJIIHOYHBIC CUCTCMBI. 9HepFeTI/I‘ICCKI/II71 BBIXO[ 33p06H01"O OKHUCJICHUA T''TFOKO3bI.

18. Drambl 83pO6HOFO OKHUCJIICHUA W CYMMApHOC YpPAaBHCHHUC 33pO6HOFO pacmnaaa TJIKOKO3BI.

HpeI/IMYH_[eCTBa 33p06HOF0 OKUCJICHUA.

19. IMupyBar: mytu oOMeHa, 3HAUYCHHE, peaKkIuu TpeBpameHus B aneTui-SKoA u okcasoanerar,

sHepreTrueckuii 6ananc okuciaeHus 10 CO2 u H20.

20. I'moko3o-naktatHblid Uk (muka Kopwu), ero 3HaueHue mpu ¢usmdeckoir padore. McTouHuku

MOJIOYHOM KHCJIOTHI B OopraHusMme.

21. OcobGeHHOCTH MeTa0oNIM3Ma TIIIOKO3bI B TIEYCHHU, MO3T€, CKEJETHBIX MBIIIIAX, JKUPOBOW TKaHH,

SPUTPOLIUTAX.

22. XapaKTepucTuka MeHT030(0Cc(haTHOrO IMyTH OKUCICHHS TJIIOKO3Bl: PACHPOCTPAaHCHUE W POJIb
neHTo30pocPaTHOro0 MyTH, PEaKIUH OKUCIUTENIBHOIO 3Tama, MpPEICTaBICHUE O HEOKUCIUTEIbHOM
srane, ¢epMeHTbl, KOo(epMeHThl, B3aUMOCBSI3b Ipolecca C TJIUKOJIU30M, 3HAauYeHUE

neHT030(ochaTHOro MyTH B )KUPOBOI KIIETKE, SPUTPOLIUTE, B IEISAIINXCS KIETKaX.

23. HacnenctBeHHasi H3UMOIATUS TIIIOK030-60-pocdar-geruaporenaspl. OakTopbl, MPOBOLUPYIOIINE

IPOSIBJIIEHUE HEAOCTaTOUHOCTH PepMmenTa. [locneacTaus.



24. TopmoHanbHast perynsiuus oOMeHa YIJIEeBOAOB. BiusHMe WHCYIMHA, aJpeHalMHA, TIIIOKaroHa,
KOpPTHU30J1a Ha YPOBEHb IJIIOKO3bl KPOBU U Ha BHYTPHUKIIETOYHBIE IPOLECCHI MIPEBPALEHUS TTIIOKO3BI.
Wncynun-3aBucuMble TKaHU. [ OpMOH-YyBCTBUTENIbHbBIE (DEPMEHTHI OOMEHA YTJIEBOOB, CIIOCOOBI MX

peryJisiLuH.
25. ®U3MON0TrNYECKHE U ATOJOTUYECKUE TUIIEP- U TUIIOTIMKEMUH: IPUYMHBI BOSHUKHOBEHHUS.

26. O06mas xapakTepucTHka caxapHoro auadera 1 u 2 tuna. HapymeHnHsle myTH oOMeHa yIiieBOIOB.

bruoxumunueckue MexaHHU3Mbl OCI0KHEHUI caxapHoro I[I/Ia6eTa.

OOMeH JTUIHIOB

1. Knaccudpukamus munuaoB. [Ipocteie aunuabl. TpualUITIMIIEPOJIbl, CTPOCHUE, OHWOJIOTrHYecKas
ponb u GYHKIUHM, >KUPHBIE KHUCIOTHI, BXOASIIME B HX cocTaB. buomnorudeckas poib

IMOJIMHCHACBIIIICHHBIX JXUPHBIX KUCJIOT.

2. HepeBapHBaHI/Ie JIUIIKUOO0B. IInmeBble MCTOYHHKH JIUIIKUOO0B, CYTOUYHAaA HOTpe6HOCTB z[eTeﬁ n

B3POCIIBIX B KHJKHX U TBEPJBIX KUpaxX. JTamsl nepeBapuBanus aunuaoB B XKKT.

3. CocraB ey U ee pojb Jid OpraHu3Ma U B IEpPEeBApUBAHUU JTUMHUI0B. BUIBI )KeTUHBIX KUCIIOT, UX
bynkuun, crpoeHue. I[IpuuuHBI W MOCHEACTBUS HapyIICHHS >KeI4yeoOpa3oBaHUS U CEKPeIuu
xemun. DepMeHTHI, OCYIIECTBIISIONINE MepeBapUBaHUE TPUALUITIULEPOSIOB, (OocPOIUNUIOB U
3(upoB XoJecTepuHa B TOHKOM KHIIEYHHKE. MecTo 00pa3oBaHHd W CHOCOO aKTUBAIUU JTHX

dbepmenToB. Posb pochonunasz A2 u C.

4. Bo3MoOXHbIE MPUYUHBI HapyLICHUs MEpeBapUBaHUS U BCAChIBaHUS MHILEBOro xupa. [IpuduHb

TUIIOBUTAMUHO30B M CT€ATOPEU MPHU HApYIICHUU TIepEeBAPUBAHUS JIUITHIOB.

5. PecuHte3 JMNOMIOB B OSHTEPOUMTAX, €ro pojb. TpaHCHOPT PECUHTE3UPOBAHHBIX

TPUALIMJITIIULEPOJIOB B OpraHU3ME.

6. XapakTepUCTHKa CHHTE3a >KUPHBIX KHUCJIOT W3 TJIIOKO3bI: JIOKAJU3ALMs U YCIOBUS MPOTEKAHMS
npouecca, cxeMa oOpa3oBanus aneTws1 SKOA U3 TIIOKO3bI, pOjib LUTpaTa B MEPEHOCE alETHIIbHOU
IPYIIbl B LMTO30Jb, €r0 JajibHEHIINE NpeBpalleHus, peakuus cuHTe3a ManoHuin-SKoA, ponb
ButamuHa H, ero xapakrepuctuka. CTpoeHrne MyabTU(HEPMEHTHOIO CUHTA3HOTO KOMIUIEKCA, XMMHU3M

peaKIuil, MPOUCXOIAIUX B KOMIUIEKCE, KOHEUHBIN MPOAYKT CHHTE3a, PETYJISALMS IpoLecca.

7. Peakiuu cunTe3a riauiepoi-3-docdara u3 riroko3sl. Jlokanuzanys U podib mporiecca.



8. Peakumum  cuHTE3a  TpHAUMITIMUEPOJIOB  (numoreHes3).  JKUpHO-KUCIOTHBIM  COCTaB
TpUAMITIUIEPOSIOB. CBsI3b CHHTE3a TPUALMITIUIEPOIOB C OOMEHOM YyrieBoaoB. CXOACTBO U

OTIMYUe OMOCUHTE3a TPUALIMITIIUIIEPOIIOB B KUPOBOM TKAHU U MEYCHHU.

9. Jlumonwus: JIOKaJIn3anusd W YCJIOBHUA TIPOTCKAHUA TIIPOHCCCa, IMOCICAOBATCIBHOCTD peaKuHﬁ )51
(I)epMeHTLI, KOHCUYHBLIC MMPOAYKTHBI, TOPMOHAJIbHAA PETYJIALNUA ITPOLECCCa, TPAHCIIOPT U UCIIOJIB30BAHUC

CBO60I[HBIX JKUPHBIX KUCJIIOT, 06pa3yI01uch;1 TIpH JIUTIOJIN3C. Yrunuzanus rimoepoJia.

10. Peakmun okucneHus JKUPHBIX KHUCJIOT OO YTJICKUCIIOIO ra3a U BOABL: POJIb KAPHUTUHA B OKHUCJIICHUU
JKUPHBIX KHUCJIOT, JIOKAJIU3alus U YCIIOBUS IPOTCKAHUA B-OKI/ICJ'IGHI/U{, nocCiaca0BaTCIbHOCTDb peaKI_II/Iﬁ B-
OKHCJICHHA U (I)epMeHTLI, y4acTuC BUTaMHUHOB U KO(I)epMCHTOB, KOHCUYHBIC IMPOAYKTBI, CBA3b C ]_[TK u
JIbIXaTeJIbHOM OCIbIO, 3HepFeTH‘{CCKHﬁ BbIXOJ IIponecca, pacdcT 3HepFeTquCKOﬁ OCHHOCTHU B-

OKHCJICHHS AaJIbMUTHHOBOM KHCJIOTHI.

11. OcobenHoct oOMeHa TPUALTUIITIIMICPOJIOB TPpU HCKOTOPLIX (I)I/ISI/IOJIOFI/I‘-ICCKI/IX COCTOSHHUAX

(HOTpe6HCHI/IC MUY, TOJIOAaHHUEC, MbIIICYHAaA aKTI/IBHOCTB).

12. Peakumu cuHTE3a KETOHOBBIX TEIl. YCHOBI/IH, JIOKaJI3anuys 1 poJib IIponecca. Peakunu YTUJIN3annuu

KCTOHOBBIX TCJI B TKaHAX.

13. TlpuunHbI KeTOANM 1032 TIPH TOJIOJaHUH U caxapHoM auadere. Posb aedunnra okcanoanerara s

AdKTHBallMHu KCTOI'CHE34a.

14. JXupHo-kucnoTHeii coctaB (ochomunumoB. [[Ba mytu OumocuHTe3a ¢ochoaunumos. Pomnb
BuTaMuHOB B6, B9 1 B12, cepuna u MeTnoHuHa. JIMOTpONHbIE BELIECTBA, PEAKLIMH, B KOTOPBIX OHU
yuacTByIOT. [lpuunnbl HapymeHus cuHre3a (ochonunuaos. [IpUuuuHbl U MOCIENCTBUS KUPOBOTO

I'CriaTo3a.

15. XumMmueckoe CTPOCHUE U OuoJioruyeckas POJIb XOJIECTEPOIIA. HI/IH_ICBBIC HUCTOYHHUKH XOJIECTEpOJa.

HYTI/I U IIPOAYKTHBI MeTaboanu3Ma XOJIECTEpOIIa. BI)IBCI[CHI/IG XOJIECTEPOJIa U3 OpraHru3Ma.

16. Cunre3 xosectepoiia. Jlokanu3zanusi, MCTOYHUKHU yTIIEpOJa U BOJOPOA, 3TAlbl CUHTE3a. Peakuuu
CHHTE3a MEBAJIOHOBOW KHUCJIOTHL. CXxema JaJbHEUIINX ATANoOB CHHTE3a Xxojectepona. CBsi3b CHHTE3a

XOJIECTepoJia ¢ 0OMEHOM YyTieBoJ0B. Perynsius cunTe3a xonecrepoia.

17. JlumompoTeWHBI KPOBH: KiaccuUKaus, CTPOCHHE, OdTambl (OPMUpPOBAHUA. ATMOOEIKU:

kinaccudukanus, QyHKIUn.

18. TpaHCHOPT NUIIEBBIX TPHUALWITINLEPOIOB B OpraHu3Me. XapaKTepUCTHKA XUJIOMHKPOHOB:
JUMHUIHBIN COCTaB, COOTHOILIEHUE JUMUAHBIX (ppakuuii, 3HaueHue, GpyHkuuu. OCHOBHbIE allo0eNIKH, UX
¢ynkus. Cxema CTpPOCHUS XWJIOMUKPOHA. Y CIIOBHUS, IPU KOTOPHIX 00pa3yroTCs 3TH JIUMIONPOTEHHBI.

YTI/IJ'II/ISaI_[I/ISI XHUJIOMHUKPOHOB B TKaHAX. Poms JIMTIONPOTCHUHIIUIIA3bI.



19. Jlunonpotenns! oyeHb HU3KOM motHoctu (JIIIOHII): ctpykrypa u ponb. Ucrounuku TAI B
neyeHu. Cxema ctpoenust JIIIOHII. OcHoBuble anmoGenku, ux ¢ynkuus. Yrtunuzanus JIITOHII B

TKaHIX. Poin JIATIOIIPOTCHUHIIUIIA3bI.

20. Jlunonpotenns! HU3KkoM mioTHocTu (JIITHII): crpykTypa u pons. Jlokanuzanus u poas ano B100
penentopa. 3HadYeHHE perenTop-onocpeaoBanHoro sHponuro3a JIIMHIT u mytn merabonm3ma ux

KOMIIOHEHTOB I10CJIE 3HJOLUTO3A.
21. Jlumonporenns! Beicokoii tuiotHoctH (JIIIBII): crpykTypa u pons. Merabommsm JITIBII.

22. I'unepaunonpoTeMHEMUU: TUIIbI, NMPUYUHBI U U KIMHUYECKUE MOCIEACTBUSA. XapaKTepUCTHKA
HapylIEeHUs TpaHCIOpTa XOJecTeposja B TKaHUM — runepiaunonporenHeMus Ila tuma (cemeiinas

I‘I/HlerOJIeCTepOJICMI/ISI), €C MPUYIMHA U KIIMHUYCCKUC MTOCICACTBUAA.

23. XapakTepuctuka arepockieposa (mo cragusm). Poias monudunuposanusix JIITHIT B uaMIMaIMNT
aTCPOCKIICpO3a, MPUYHMHBI HX IIOABJICHUA. VYyacrtue HeﬁTpO(i)HHOB U MOHOIIMTOB B IIaTOT'CHE3C

aTepocKIepo3a.

OOMeH OeNKOB U HYKJICOTHIOB

1. Tlonstue "azoructhiii OanmaHC" M NPUYMHBI €ro M3MEHEHHs (paBHOBECUE, MOJIOKUTEIbHBIA MU
OTpULATENbHBIN a30TUCTHIM Oananc). OcobOeHHOCTH a3oTHcTOro OanmaHca y nereil. [lumeBbie
ucToYHMKH Oenka. CyTouHas moTpeOHOCTh opraHu3Ma B Oenke. buomornyeckas eHHOCTH OEIIKOB.

HpOHBJ’ICHI/I}I OCIIKOBOM HEAOCTAaTOYHOCTH, KBAILIUOPKOP.

2. HepeBapHBaHHe OeIKOB B JKCIIYAKEC U KHIICYHUKC. MexaHu3M CHUHTE3a U OMOJIOrHYecKas PpOJib
COJITHOM KHCJIOTHI KCIIyAOIHOI'O COKa. IlonsaTus THIICPXJIOPTUAPUs, THIIOXJIOPIUAPUA, aXJIOPIruapusd,
axXuins. CDepMeHTLI JKCIIYJOYHOT'O COKa, ITAHKPEATUUCCKOTO COKa U KUIICYHOTO COKa, yU4aCTBYIOIIHC B

nepeBapuBaHUU OEJIKOB.

3. ﬂe?»aMI/IHI/IpOBaHI/IC aMHHOKHCIOT. OKHCIMTEILHOE AC3aMHUHUPOBAHUEC TJIyTaMaTa U €ro poJjib B

AC3aMUHHUPOBAHUN AMHUHOKHUCJIOT. HpHMOC " HETIPSAMOC OKUCIIUTCIIBHOC NC3aMHUHHUPOBAHUC.

4. Peaknuu TpaHcamuHupoBaHus. Ponp BuTamuna B6. 3HaueHue peaknuil TpaHCaMUHHUPOBAHUS.

Anannnamunotpancepasa (AJIT) u acnapratamunorpancdepasa (ACT) u ux poisb B JUATHOCTUKE.

5. CuHTe3 OMOTeHHBIX aMUHOB (Ha MpHMEpE Y-aMHUHOMACIISTHOM KHCIOTHI, THCTAMUHA, CEPOTOHUHA,
nodpamuna). Ponap 93Tux OuWoOreHHelx amuHOB. (O0e3BpexuBaHHWE OWOTECHHBIX aMHHOB:

Je3aMUHUPOBaHUE C ydacTueM MoHoaMuHooKcuaa3bl (MAQ) u peakiiuu METHUIIUPOBaHUS.



6. OcHOBHBIE TIyTH 00pa30oBaHMs aMMHaKa B TKaHAX. TOKCMYHOCTh aMMHakKa. TpaHCHOpTHBIE (hOPMBI
aMMHaKa B KpoBH (TJIyTaMHH, anaHuH). Peakuuu mx oOpa3oBanus. [ 110K030-alaHMHOBBINA IUKI. Poib

INECYCHHU U ITOYCK B CBA3BIBAHHUH U BBIBCACHHUHN aMMHKAKa.

7. OpHUTUHOBBIA LMK CHHTE3a MOYEBHHBI, JOKanu3anus, ¢pepmeHTsl, 3HaueHue. CBs3p ¢ LITK.

KJIPIHI/IKO-,[[I/IaFHOCTI/I‘{eCKOC 3HAYCHHUC ONPCACIICHUA KOHIICHTPAIUU MOYCBUHBI.

8. FI/IHCpaMMOHI/ICMI/II/I, HUX TNPHUYHUHBI W TOCJICACTBUA. HOpMaHBHLIﬁ U HOpPCACIbHO I[OHYCTI/IMHﬁ

YPOBCHb KOHIICHTpAalUU aMMHAKa B KPOBHU. HpI/I‘-II/IHLI TOKCHUYHOCTH aMMMHakKa.

9. Cxema myTedl UCIONB30BaHHS TIUIHMHA M CepuHA. B3amMoCBsA3bp OoOMeHa TIHIIMHA, CEpUHA,
METHOHUWHA U LIUCTeNHa, BUTaMUHOB B6, B9 1 B12: peakius B3auMonpeBpaiieHus: CepuHa 1 rIIUIrHa,
peakiuu obpazoBanus metuieH-TT @K u metun-TI' @K, peakiuu cuHTe3a S aieHO3UIMETHOHHUHA U3
rOMOLIMCTEMHA, poJb BuUTamMuHa Bl2, ywactue S ajgeHO3WJIMETHOHHMHA B Mpolleccax
TPAHCMETHIIMPOBAHUS TPU CHHTE3¢ OHMOJOTMYECKHM BaXKHBIX BEIIECTB; PEAKUUHU TMONyYCHUs

TOMOIHMCTCHUHA U ITYTh €TI0 MPEBPALICHUA B HUCTCUH, POJIb BUTAMUHA B6.

10. Ilytu ucnonb3oBaHus B KieTKe (peHmnamaHUHAa U TUPO3MHA. AHAOOIMYECKHE U KaTaboJIHuecKue
NyTU NpeBpalleHui TUpo3uHa. Peakuus npespaiieHus (eHuIalaHuHa B THUPO3MH. XapaKTepUCTHKA
3a0o0sieBaHNsd (EHWIKETOHYpUsi: Je(peKTHble (EpPMEHThl, OMOXMMHUYECKHE OCHOBBI NaTOr'CHE3a,

XAapPaKTCPHBIC KIIMHNYCCKUC TTPOABJICHUA, OCHOBEI JICUCHUA.

11. Peakuuu npeBpaiiieHus: THPO3UHA B AUOKCU(PEHUIATaHUH, ToQaMIH, HOpaIpeHAIUH U aJpeHaiH.
Hapymienne merabonu3ma TUpPO3MHA — albOMHU3M M MapKUHCOHU3M. MOJIEKYISpHbIE MPUYUHBI,

OHMOXHMUYECKHE OCHOBBI IMaTOrcHe3a, XapakKTCPHbIC 0COOEHHOCTH 3360J’IeBaHI/II71, OCHOBBI JICUCHU .

12. Crpoenmne kpeatnHa U KpeaTuH(pocdaTa, peakIMud HUX CHHTE3a, JIOKaJIM3alus Ipoliecca.

buonoruueckas ponb kpeatunpocdara.

13. HypI/IHOBBIe U MUPUMHUAVMHOBBIC HYKJICOTUABI: CTPOCHHUE, POJIb B OpraHu3Me. HcTounukn aToMoOB

a3oTa v yri€poaa B IypUHOBOM KOJIBIIC.

14. KaTtabonu3m mypuHOBBIX HYKJICOTHIIOB: peakiuu pacnaga AM® u 'M®; peaknuu peyTrim3anun
TUIIOKCAaHTHHA U TyaHHMHA, peakius oO0pa3oBaHHsS MOYEBOM KHCIOTHI M3 TMIIOKCAaHTHMHA U KCaHTHHA,
pOJIb KCAaHTHMHOKCHJIA3bl. [lepBUUHbIE U BTOPUYHBbIE THIEPYPUKEMHUU, UX MPUYUHBI U MOCIEICTBUS:
MOUYEKaMeHHasi 00JIe3Hb, MPUUMHBI, OMOXUMHYECKHE OCHOBBI ATOre€HE3a, OCHOBBI JICUEHUS; Mo1arpa,
NPUYMHBI, KIMHUYECKUE TMPOSBICHUS, OMOXMMHYECKHE OCHOBBI MAaTOr€He3a, OCHOBBI JICUCHUS.
MexaHusm AeHCTBUA allJIONypUHOJA Tpu JedeHuu nojarpel. Cunapom Jlema-Huxana, nmpuduHsl,

OCHOBEI JICUCHHU, ITIPOTHO3.



I'opMoHBI

1. OGmue Guonoruueckue MpU3HaKd ropMoHOB. Mepapxust perynsTopHbix cucreM. Knaccudukanus
TOPMOHOB MO XUMHYECKOMY CTPOCHMIO. XapaKTEpPUCTHKA MEMOpPAaHHBIX MEXaHM3MOB Iepeaayvu
TOPMOHAJIBHOTO CHUTHalla B KJeTKU-MulleHd. [loHstHe o peuenrtope, Oenke-agantope, Oenke-

s dexTope, BTOpUYHOM MECCEHKEpE.

2. AJGHWIATLUMKIA3HBIA MEXaHW3M JEWCTBHUS: TOPMOHBI, BTOPHYHBIH INOCPEIHUK, (PepMEHTH U
IPOIIECCHI, PerylupyemMble 3TUM MeXxaHu3MoM. Peakiuu cunte3a u pacnaga tAM®. OcobeHHOCTH
aKTUBAllMU MPOTEHHKHHA3bl A. Ponb akTuBupytouiel u nHruOupyromeit cyobenuuunsl G Oenka.
Tpanckpunuuonusii pakrop CREB. Kanbuuii-gpochonmunuansiii MexaHusm AEWCTBUSA: TOPMOHBI,
BTOPUYHBIC TOCPEIHUKH, (PEPMEHTHl M MPOLECCHl, PEryjJupyemMble 3THUM MeXaHu3MoM. Peakuus

obpazoBanus uHozuronrpudochara (MD3) u quanunriunepona (JAID). McTouHUKE HOHOB KaJIbLIUA.

3. Tupo3uHKUHA3HBINA MeXaHU3M: (pepMEHTATHBHbII KacKal, CBsI3aHHbIN ¢ akThBanuell Ras-6enka, ero
cXeMa, IOCJIe0BATENbHOCTh COOBITUH, OCHOBHBIE YYAaCTHHMKH, 3HAUEHHE JJIsI MeTaboiIM3Ma KIETKH.
[¥TO30/1bHBIN MEXaHHU3M IIepelayd TOPMOHAJIBHBIX CUTHAJIOB B KIETKU-MMIICHU, €r0 JTallbl.
l'opMmoHbI, nelcTBHE KOTOPBIX MPOSIBISIETCS IMOCPEACTBOM 3TOro MexaHusma. OcoOEHHOCTH

BHYTPUKJICTOYHBIX PCLCIITOPOB.

4. T'mnoranamo-runogdusapHo-aapeHokopTukanpHas cucrema (ITAKC), Guonornueckoe 3HaueHue,
KOMIIOHEHTBI, peryisauus. [ JTIOKOKOPTUKOUABL: PEryslus CUHTEe3a U CEKPEIMH, OCHOBHBIE 3Tallbl
CHUHTE3a, MEXaHU3M JIEHCTBUS U OpraHbI-MHUILEHU, BIMSHHE Ha OOMEH BEIIECTB — PEryJIHpYyeMble
npoueccel. ['mmo- u runeppynkmus I'TAKC — mertabonuueckue HapyleHUs, CBsA3b (YHKIMH

TOPMOHOB € XapaKTCPHbIMU KIIMHUYCCKUMHU ITPOABJICHUAMU. OCHOBEBI JICUCHHUS.

5. FI/IHOTaHaMO—FI/IHO(1)I/I3apHO—TI/Ip601/II[Ha${ CHUCTCMa, OHOJIOTMYECKOE 3HAYCHUC, KOMIIOHCHTHI,
peryinadanus. THpCOTpOHHLIﬁ FOPpMOH: peryJralnus CHUHTC3a W CCKPCLUHU, XHMHUYCCKasd IIpUpoJa,

MCXaHU3M HeﬁCTBHH " OpraHbI-MHUIICHHU, OMOJIOrHYECKHUE 3(1)(1)6KTI>I.

6. TupeouHBIE TOPMOHBL: XUMHUYECKasl CTPYKTYpa, PETYIISALNS CUHTE3a U CEKPELUH, OCHOBHBIE ATaIlb
CUHTE3a, MEXaHM3M JEHCTBUSI U OpPraHbI-MHILIECHU, BIMSHHUE HA OOMEH BEILECTB — pErylHupyemble
npouecchl. Kanopurennsiit a3¢dext. ['uno- u runepPyHKIus MUTOBUAHOMN Keje3bl — MeTabOIMYeCcKUe
HapyLIEHUs, CBSA3b (PYHKIMU TOPMOHA C XapaKTePHBIMH KIMHUYECKUMH MpOsBICHUSAMU. OCHOBBI

JICUCHHMA.

7. TopmoHnanbHasi perynsiuss a0copOTHUBHOTO U MNOCTAOCOPOTUBHOrO mepuoaoB. [IroKaroH:
OHOJIOTHYECKOE 3HAYEHUE, PETYJISIUsS CHUHTE3a U CEKPELHMH, MEXaHU3M JIeHCTBHUSA, OPraHbI-MUILICHH,

BIIMsIHME Ha 0OMEH BElIECTB — peryjaupyembie (PepMEHTHI U MPOLIECCHI.

8. AnpeHanuH: OMOJIOTMYECKOE 3HaU€HUE, XUMHUYECKasi CTPYKTypa, PeryJisilus CHHTE3a U CEKPEeLUH,

peakIuu CHUHTEe3a, aJpeHEepruuyecKkrue peUenTopbl, UX paclnpeleseHue, MEXaHU3M JEeUCTBUSA B



3aBHCHUMOCTH OT pPEIENTOpa, OpPraHbl-MUIICHH, BIMSHHE HAa OOMEH BEUIECTB B 3aBHCHUMOCTH OT
penentopa — peryiaupyembie (epMEHTH M MPOIECChl, TUMO- U THUNEPPYHKIUS — METa0OINUecKue
HapyIIeHUs, CBSI3b (YHKIMHM TOPMOHA C XapaKTEPHBIMH KIMHUYECKMMU NPOSBICHUAMU. OCHOBBI

JICUCHMUA.

9. NHcynuH: OMONOrMYecKoe 3HauU€HHe, OCHOBHBIE 3Tallbl CUHTE3a, PETYJSAIUS CEKPEeLnn, MEXaHU3M
NeMCTBUS MHCYJMHA, MOJEKYJsApHbIEe 3()(eKTsl MHCYINHA - METa0OINYECKH U MHUTOT€HHBIA MYTh.

Brusguue HWHCYJIMHA Ha o0OMeH YTJIICBOAOB, JIMIIUAOB U OCIIKOB.

10. Caxapupiii auaber 1 m 2 TunoB. IIpuumHbl aOCONIOTHOH M OTHOCHUTEIBHOW HHCYJIWHOBOM
He1oCTaTouHOCTH. CXOACTBO M pa3ziauyus METa0OJIMuYecKUX HapylieHui mpu 1 u 2 Tumax auadera.
CBs3b  (YHKIIMM TOpPMOHAa C XapaKTePHbIMH KIMHMUYECKUMHU TMPOSBICHUAMU. [IpUyuHBI

HWHCYJIMHOPC3UCTCHTHOCTH. bruoxumunueckue MexaHU3Mbl OCI0KHEHUI caxapHoro zu/Ia6eTa.

11. buoxmmuyeckas AUArHoCTUKa CaxapHOro I[I/Ia6eTaI TECT TOJCPAHTHOCTHU K TJIFOKO3C,

KOHIIEHTpaIus TIuKo3minpoBanHoro remorsoouna (HbAlc) u C-nentuaa.
12. TTonoBeie ropmonbl. Knaccuduxkarms. Merabonnueckue 3¢ (HeKToI.

13. Metabonmu3m kanbius U (ocdaroB. Perynsius u posib A 3yOHOM TKaHW M CIIOHBL. Perymnsius
dochopHoro u kaiapiueBoro obmena. IlapaTupeouHbII TOPMOH, KaJdbIUTOHUH, KaJbLIUTPHOIL.

Jlokanu3anus CHUHTC3a, peryjisinvd CUHTE3a U CCKPCLIUNU U MCXAaHNU3M 3(1)(1)CKTOB.

buoxumus neueHu u KpOBHU

1. Yuactue neueHn B oOMeHe OEITKOB M a30THCTHIX BemiecTB. OneHKa JTaHHOW (yHKIIMH, HOPMaJIbHBIS
MOKa3aTeNId, KIMHUKO-IHarHOCTHYECKOE 3HaUeHHEe. bekoBbie pakiuu KpoBU: allbOyMUHBI, ol- 1 a2-

I00YJIUHEI, B-TJI00YJINHEI, Y-TI00yIUHBL. benku ocTpoit (ha3el, UX MpeICTaBUTEIH.

2. VYuyacTtue mnedyeHH B YTIEBOJHOM oOMeHe: obecnedeHue TIoMeocTa3a IUIFOKO3bl KPOBH, €ro
ropMoHajibHasi U Meralonuueckas perymsius. OlLeHKa yrieBoJAHOro oOMeHa, HOpMallbHbIe

IIoKa3aTejin, KIMHUKO-AUAaIrHOCTUYCCKOC 3HAYCHHC.

3. VYuyactue mneyeHM B JIMNHAHOM OOMEHE: OCHOBHBIE JTambl CHUHTE3a TPHUALUITIIUILEPOIIOB,
xoJiecteposia, (ocGoaunuaoB, UX TOPMOHAJIbHAs W MeTaboJuYecKas peryJsius, JUIONPOTEHHBI,
oOpa3yemble B NEYEHU, MX CTPOCHHE U POJb, XKHUPOBOW TIemaTo3, OLEHKA JIUMHAHOIO OOMeEHa
(xonectepun, TAI, XC-JIIIBII, XC-JIIHII, xo03¢¢duuueHT areporeHHOCTH), HOpMaJbHbIE

IMOKa3aTeciin, KIMHUKO-AUAarHOCTUYCCKOC 3HAYCHHC.



4. Ponp 1meyeHu B NUIICBapCHUN. CocTaB XKeJI4Hh U ee POJIb. CTpOGHI/IC U BHUABI KCIIYHBIX KUCJIOT H

PCaKMU UX CUHTC3a. HpI/I‘-II/IHI:I HapyHICHUA CUHTC3a U CCKPCIUHU KCJIYH U UX IMOCJICACTBHA.

5. buotpancdopmanysi KCEHOOMOTUKOB B opranusMe. Ponib medeHn B oOmieil cxeme NpeBpalieHHs
Yy)KEpOJHBIX COEIMHEHUH, €€ B3auMOJEHCTBHE ¢ Jpyrumu opra"Hamu. C(Cxema mpouecca
MukpocomanbHoro okucienus. HAJ[®H-3asucumbiii u HAJIH-3aBucuMBIil myTH DOCTYIJIEHUS
snekTpoHoB. Mcrounuku HAJIH m HAJI®H, xoMmoHeHTHl 3jieKTpoHNEpeHocsAmux nenei. Pomub
mutoxpoma P450. CyOctpaThl MHUKPOCOMAIBHOTO OKHCIEHHA. MWHIYKTOPHI W HMHTUOUTOPHI

MHKPOCOMAJILHOT'O OKUCJICHUS.

6. Ilpouecc kouswtoramuu. Crpoenune Y D-raokyponoBoit  kucinorel  (YADIK)

=

docdoanenosunpochoceproit kucnotel (DADC). Peakuuu oOpa3oBaHUs MPSAMOTO OWIHPYOWHA U

JKHBOTHOI'O MHAMWKAaHA.

7. Cunte3 rema. OOpazoBanue mnopdoOHIMHOTEHa, cxema CHuHTe3a mnportomnopdupuna IX u ero
npespaileHus B rem. Ponb ¢eppoxenatassl (reMcuHTasbl). Perymsuus nporecca — posib remMa, HOHOB

KEJe3a, TMIOKCHH. Hapy'IJ_ICHI/ISI CHUHTE3a I'eMa U reMOorjIo0HHa: HOp(bI/IpI/II/I n TaJaCCEMHUU.

8. Pacmaxg remornoOmHa u oOpa3oBaHue OWIMPYOMHAa B PETHKYJIOIHAOTECIUAIBHON CHCTEME.
Tpancnopt OmnupyOuHa B medeHb. OTanbl Merabosiu3ma OuwnupyOuHa B nedeHu. Ponb gepmeHTa

Y A®-rnokypoHuI-Tpancdepasbl. Tansl MeTadoIM3Ma OUIupyOrHa B KMILIEUHUKE.

9. >K6JITYXI/I, BUbI, IIPHYHHBI, Ha60paTOpHLIC KPpHUTCPHUU. du3nogornyecKue KCIITYXHU

HOBOPOXIACHHBIX. ITaTonorunyeckue JKCJIITYXHU HOBOPOKACHHBIX.

10. O6MeHn »xene3a B OpraHu3sme: HOTpe6HOCTB, NUICBbIC HCTOYHUKH, MCXaHHU3M BCAaCbIBAaHMHI,
TpaHCIIOPT B KpPOBHU, MCXAaHU3M IICPCHOCA YCPC3 KICTOYHLIC MeM6paHBI, 3arracHas (bopMa.

Keneszoconeprxkamue 6enku. Perymsius oOMena xenesa. Ponb rercuania v MMTOKWHOB.

11. HpI/ILII/IHBI, OMOXHMHYECKHE INOCICACTBHUA W KIMHHUYCCKHEC IIPOABIICHUA N30BITKA W

HEOOCTAaTOYHOCTH XKECJIC3a. FCMOXpOMaTOB. X(eJ'ICSOI[C(bI/IHI/ITHHC COCTOsHMUA.

12. JeixatenbHas (yHKIUS KpoBH. CXEMBbI PEaklHid, MPOUCXOISIINX B IPUTPOIUTE B KaMMILIApax
JIETKUX U Kamwuisipax Tkane. CrmocoObl TpaHCTOpTa YIJIEKUCIoro raza. Poib kapOoanruapassl. Posb
SPUTPOLINTA B U3MEHEHUU KOHLIEHTpaluu OUKapOOHAT-HOHOB IUIa3Mbl. MeXaHu3M CBSA3BIBAHMS TeMa

reMorJIoONHa ¢ KUCIOPOI0M, POJIb MPOIlecca B PETyIIALNUN KUCIOTHO-OCHOBHOT'O COCTOSTHUSI.

13. KHCIOTHO-OCHOBHOE COCTOSIHUE€ KpOBHU. PoOJIb MNOCTOSHCTBA KOHLEHTpaluu HOHOB H+ B
JesTeNbHOCTH KileToK. Mcrounuku nonoB H+ B kietke. OCHOBHbBIE MOKa3aTeNd KUCIOTHO-OCHOBHOTO

coctosiaus (pH, pCO2).



14. Xumuueckue MEXaHU3MBl DPETYJSIUU KUCIOTHO-OCHOBHOTO cocTosiHMA. BydepHble cuctembl

KpoBH — docdarHas, OenkoBas, OnkapOOHATHAS, TEMOTIIOONHOBASI.

15. OcnoBuble Bunbl HapyuieHuit KOC — pecnupaTOpHBIA (JbIXaTeNbHBINA) alKMa03 M aJKalo3,
MeTa0OIMUECKUH alu103 U aJlkajao3, IPUYUHBI, UX BbI3bIBaOLIME. MI3MEeHEeHNe OCHOBHBIX MTOKa3aTesei

KHCJIIOTHO-OCHOBHOI'O COCTOAHUS IIPU allTUA03aX U aJIKAJI03aX.

16. Cucrema remocTasa, ee 3Ha4eHHME, KOMIOHEHTHI. [lma3MeHHbIe OENKM CUCTEMBbl CBEPTHIBAHMS
kpoBu. OOmas xapakrepuctuka. OOpazoBanue TpoMmOuHa. @yHkuuu TpomOuHa. [IpeBpamieHue

¢ubpuHoreHa B HepacTBOpUMbIH GpuOpuH. Poib TpomOuHa u akropa XIII.

17. Knerounas MOJCJIb CBCPTbIBAHUA KPOBH, OCHOBHBIC TPOLCCCHI, MPOUCXOAAIINUC Ha KaXXJI0M1

craguu. CTaauu: MTHULKALMS, aMIUTMUKALM, pacipocTpaHeHue (oopa3zoBanue puOpHHa).

18. Butamun K-3aBucumbie ¢akTopbl cBepThiBaHUA. DU3MONOrMYECKOE 3HAYCHUE Y-
KapOokcwinpoBanusi. Bapdapun, Mmexanusm neiicTBusi, ocHOBHbIE oOoOuUHBIEe 3¢ ¢dexThl. Butamun K,
NUIIEBbIE HCTOYHMKH, CYTOYHas TMOTPEOHOCTb, OMOXUMHUYECKHE (QYHKLUHMH, TMPUUYUHBI

HEAOCTATOYHOCTH U €€ XapAKTCPHbBIC ITIPU3HAKU.

19. AHTHKOAryJsSHTBI, XapaKTCPUCTHKA, (HYHKIIMOHUPOBAHUE M POJIb: WHTHOUTOP MYTH TKAHEBOTO
dakropa (TFPI), antutpomOun III, remapun, cucrema nporenna C u S. Cucrema ¢pubpuHoNM3a.
OCHOBHBIE YYAaCTHUKHM M WX XapaKTepUCTUKA (TJIa3MUHOTEH, TKAHEBOM aKTHUBATOpP IUIA3MUHOTEHA,

ypokuHasa). OCHOBHOH (pM3MOIOTUYECKUI MEXaHU3M 3aITyCKa.

buoxummusa nonoctu pTa.

1. buoxumusa coenuHutenpbHON TKaHu. CTpoeHHE, (YHKIMH M META0OJM3M KOJIIareHa. OTalbl
dbopMupOBaHUS  KOJJAr€HOBBIX BOJOKOH. IluHra. IJIUKOONpPOTEMHBI M  MNPOTEOTIHMKAHBI

COEIMHUTENIbHOM TKaHU U MUHEPATU30BaHHBIX TKaHel 3y0a.

2. buoxumus tkaneil 3y06a. OCOOEHHOCTHM XHMHYECKOTO COCTaBa ASMalid, JECHTHWHA M IIEMEHTA.

OCHOBHBIE 3Tanbl MUHEPATU3aIUA KOCTHON U 3yOHOU TKaHEH.
3. buoxumus cironbl. CocTaB U PU3MKO-XUMHUYECKHE CBONCTBA CMEILIAHHOW CIIOHBI.
4. IloBepxHOCTHBIE 00pa3oBaHus Ha 3y0ax. buoxumuueckue OCHOBBI MATOT€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 (MAQO) 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. Iron-containing proteins.

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

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

Hemochromatosis. Iron deficiency conditions.

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

base balance.

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

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

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

protein, bicarbonate, and hemoglobin.

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

acidosis and alkalosis.

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

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

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

amplification, propagation (fibrin formation).

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

biochemical functions, causes of deficiency and its characteristic features.

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

mechanism.



Biochemistry of the oral cavity.

1.

formation of collagen fibers. Scurvy. Glycoproteins and proteoglycans of connective tissue and

Biochemistry of connective tissue. The structure, functions and metabolism of collagen. Stages of

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.

JK3aMeHALMOHHBbIN OnJIeT 1JIsl IPOBeAeHUs IK3aMeHAa

OI'AOY BO PHUMY um. H.U. Iluporosa Munsapasa Poccuu (ITuporosckuii Y HuBepcurer)
Kadenpa 6uoxumum u moJjiexkyJasipaoii ouoaorun MOMX

Bbuier Ne

JUTsL IpoBeieHus dk3aMena o auciumuinae b.1.0.04 «buoxumush
10 ITPOrpaMMe CHelralInTeTa
IO CIIEHUATbHOCTH
«31.05.03 CromaTomnorus»
HaNpaBJICHHOCTH (MTPOGHUIIb)

«Cromaronorusa»

1. Mexanu3m neiictBust pepMEeHTOB. AKTUBHBIN HEHTP GepMeHTa. ITarbl HepMEHTATUBHOTO
KaTanu3a. Mojenu B3auMoieiicTus pepmeHTa ¢ cyocTpaToM: «Kirou-3aMok» U Komranna

(MHIyLIUpOBaHHOI'O COOTBETCTBU).

2. Peakuuu TpancamMuHupoBanusd. Posb BuTamuna B6. 3Hauenue peakuuii
TpaHcaMHUHHMpOBaHUs. Peakunu, katanusupyemsle acmapraraMuHoTpancdepasoit (ACT) u

aslaHMHaMuHoTpaHchepasoit (AJIT).

3. buoxumus coequHUTENBbHOM TKaHU. CTpoeHue, GyHKIHUU 1 MeTaboJIn3M KoJUIareHa. JTarbl
(opMHpOBaHUS KOJUIAr€HOBBIX BOJIOKOH. L{uHra. ['TuKonpoTenHs! ¥ MPOTEOrTUKaHbI

COCMHUTENIbHOW TKAaHU U MUHEPAIU30BaHHBIX TKaHe! 3y0a.




CuryauuoHHas 3ai1aya

VY manueHTKH ¢ CUCTEMHOM KpacHOW BOJYaHKO# oOHapy:keHa anemusi. Kak perynupyercs
BcachbiBaHue kene3a? Kakosa posb rencuauna? [louemy pa3BuBaeTcss aHEMHsI XPOHUYECKUX

3a00J1eBaHmil?

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

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

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

aminotransferase (ALT).

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

tissue and mineralized tooth tissues.
Case study

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

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

3aenyromuii kadenpoit Kadhenpa ouoxumun u monekyssipHoit ouonorun UOMX Illecronanor
A. B.




8. MeToauyeckne ykazanusi 00y4aUUMCs 10 OCBOCHHUIO JUCHUIJIMHBI (MOAYJIs1)
MeTtoauyeckue yKazaHus JJsl OATOTOBKH K 3aHSITHAM JIEKIIMOHHOT0 THIIA

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

MeTtoauyeckue yKa3aHus JJsl OJATOTOBKH K 3aHSTHAM JIA00PATOPHO-NPAKTHYECKOI0 THIIA

BHUMATEJIBHO H3YyYHUTh TEOPETUYECKUN MaTepuasl MO0 KOHCHEKTY JIKIUMH, Y4eOHHKaM, Y4eOHBIM
MOCOOHSM, a TAaK)Ke AJICKTPOHHBIM 00pa30BaTEIIbHBIM PECYPCaM.
MeTtoauyeckue yKazaHus JJs NOATOTOBKH K KOJJIOKBUYMY (TeKYIIHi PyOesKHbIl KOHTPOJIb)

M3YYHUTh Y4eOHBI MaTepHall Mo TeMe KOJUIOKBUYMAa M OTJIEIbHBIM 3HAUUMbIM y4eOHBIM BOIpPOCAM,
10 KOTOPBIM OyZIET OCYIIECTBISATHCS OMPOC.

MeTtoauyeckue yKka3aHus JJsl MOATOTOBKH K 324eTy

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

MeTtoauyeckue yKazaHus JJs MOATOTOBKH K IK3aMeHY

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

MeToanueckue yka3aHus JJIs1 CAMOCTOATEIbHOU padoTsl ctyaenToB (CPC)

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

aHajau3, coOop u 00001eHne HHPOPMAITUH.






9. Y4eOHO-MeTOAMYECKOE,

JMUCIUIINHDI

9.1. IlepeyeHs JiMTEpaTYpPhl IO TUCHUILINHE:

HH(poOpMALMOHHOEe W MAaTepHAJbHO-TEXHHYECKoe oldecneyeHue

2022r. - 624 ¢

HOJIOCTH PTa

OOMEeH TUIUI0B

Ne | HaumeHoBaHue, aBTOP, IO 1 Pexomennyercs | KosmyecTBo | DiIeKTPOHHBIN ajpec
n MeCTO U3IaHus NP U3YYEeHUH [IK3eMILISIPOB pecypca
n pa3aesion B OM0JIHOTEKE
AUCHUILTHHBI
1 2 3 4 5
1 |buonoruveckas Xumus ¢ OOMeH yTieBoI0B https://www.
YIpaOKHCHUSAMU U 33]la4aMu DHepPreTUIeCKui studentlibrary.ru/book
[DnexTponnsriit pecype] / [E. C. obmen ObmeH /ISBN9785970464144.
Cesepun u ap.] ; mox pex. C. E. O€JIKOB U html
CeBepuHa. — 2-€ U3/, UCIIP. U JOM. |HYKJICOTHIOB
— Mocksa : I'DOTAP-Menua, bunoxumuns

MOJIOCTU PTa [ DIEKTPOHHBIN
pecypc] : [yueb. nocobue st Me.
By30B]| / T. I1. BaBunosa. — 2-¢
U3J., ucup. u gon. -Mocksa :
I'S0TAP Menua, 2019. - 203 ¢

DHEpPreTUIeCKui
oomen OOMeH
OEJIKOB U
HYKJICOTHJIOB

buoxumusa

["'opmoHBI
2 |buoxumus [DnexTpoHHbIH pecypce] (OOMeH yrieBoaoB https://www.
/mon pen. E. C. CeBepuna. — 5-e  |DHepreruueckuit studentlibrary.ru/book
U3/, UCTIp. U gon. — Mockaa : obmen O6MeH /ISBN9785970448816.
I'D0TAP-Menua, 2019. - 768 c. O€JIKOB U html
HYKJICOTHJIOB
buoxumus
MOJIOCTH PTa
OOMeH TUnua0B
I'opmoHBI
3 |buoxumus mojaocTu pra buoxumus https://e.lanbook.com
[DnexTpoHHBIH pecypc] : yueb. MOJIOCTH PTa /book/104005
nocooue / JI. A. Jlanunosa,H.A.
Yaiika. — Cankr-IletepOypr :
CrenJIut, 2016. — 99 c.
4 |buoxumus TkaHew u xxugkocter  |OOMEH yTrieBoOOB http://www.

studentlibrary.ru/cgi-bin
/mb4x?usr data=access
(2med,
NHZKW37U4JNJRVIJ-
X069,




MOJIOCTH PTa
OOMeEH JTUIUIOB

I'opMoHBI

ISBN9785970450062,1,

yu2orue2mde,ru,ru)

Harmnsigaas Onoxumus
[DnexTponHsIit pecypc] / A.
Konbman, K.-I'. Pém ; nep. ¢ anri.
T. I1. MocomoBoii. — 9-¢ u3 .,

31eKTpoH. — MockBa, 2023

OOMeH yTIeBoI0B
DHEePreTU4eCcKuil
obMen OOmMmeH
OEJIKOB U
HYKJICOTHJIOB
bruoxumus
MOJIOCTH PTa

OOMEH TUIUI0B

https://rsmu.
informsystema.ru
/uploader/fileUpload?
name=125bn.
pdf&show=dcatalogues
/1/5366/125bn.
pdf&view=true

["'opMoHBI
Principles of medical biochemistry |O0meH yriieBogoB 70
[Text]: Tutorial on biochemistry  [DHepreruueckuit
for foreign students of medical oomen OOMeH
department of higher education 0enKOB 1
institutions/ V. V. Davydov, E. R. |HykieoTunos
Grabovetskaya; Ryazan State Med. |buoxumus
Univ. - Saint Petersburg: 9ko- MOJIOCTH PTa
Bekrop, 2016. - 548 p. OOMeH nTunuI0B
I'opMoHnEI
Medical Biochemistry [Text] : [a |OOMeH yrieBoaoB 49

textbook] / V. V. Davydov, T. P.
Vavilova, A. V. Shestopalov [et
al.]. - Saint-Peterburg : Oko-
Bektop, 2018

DHepreTU4ecKui
oomen OOMeH
OCJIKOB U
HYKJICOTHIOB
buoxumus
MOJIOCTH PTa
OOMeH JTUIUI0B

I'opMoHBI

buoxumus MblllIeYHON TKaHU
[DnexTpoHHEIH pecypc] : yueOHoe
nocobue / A. A. TepeHTheB ;
PHUMY uwm. H. U. [Tuporosa,
Kad. OMOXUMHUU U MOJICKYJISIPH.
ounonoruu neued dak. - - MockBa,
2019

OOMeH yTieBOIOB
DHEePreTU4IeCcKuil

o0meH

https://rsmu.
informsystema.ru
/uploader/fileUpload?
name=189712.
pdf&show=dcatalogues
/1/3965/189712.
pdf&view=true




9.2. Ilepeyennb pecypcoB MH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHON ceTu «UHTEpHET», B TOM

yncJie NpoecCHOHATBHBIX 023 TaHHBIX, HE00XO0AUMBIX /IJIsl OCBOCHUS TUCHHUILIMHBI (MO1YJIA)

1. http://www.biblioclub.ru  (smexTpoHHass OubOIHOTEUHass cucTeMa «YHHUBEPCUTETCKAs
6ubnuorteka onnaitny PHUMY um. [Tuporosa)

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

9.3. IlepeyeHbr HH(POPMALUMOHHBLIX TEXHOJOIHH, HCHOJb3yeMbIX IMPH OCYLIECTBJEHUH
00pa3oBaTeJIbHOTO TpoLecca Mo AUCHUIUINHE (MOAYJII0), BKJIKYAs NepeyeHb MPOrpPaMMHOIO

o0ecneyeHus U l/lH(l)OpMalH/IOHHI)IX CIIPaBOYHBIX CUCTEM (l'[pl/l HaJIH‘II/IH)

1. ABTOoMaTu3upoBaHHbI uHMOpManMOHHBIM KoMmIuiekc «lludpoBas angMuUHUCTpATHBHO-
oOpa3oBatenbHas cpena PHUMY um. H.M. ITuporosax»
2. Cucrema ymnpapieHUs 00yuyeHHEM

3. ABTOMaTH3MpOBaHHast 00pa3oBaTeNbHAS CPE/la YHUBEPCUTETA



9.4. MaTepuaJIbHO-TeXHHYeCKOe ofecnevyeHue TUCIHILIMHBI (MOYJIs1)

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

DnekTpoHHas HHOOPMAITMOHHO-00pa30BaTeIbHAS Cpella YHUBEPCUTETA O0SCIICUYNBACT:

- JOoCTyn K yuyeOHOMY IUIaHy, paboueil mporpamMme AUCHUIUIMHBI, 3JIEKTPOHHBIM Y4eOHBIM
U3IaHUSIM U DJIEKTPOHHBIM 00pa30BaTEIbHBIM pecypcaM, yKa3aHHbIM B paboueil mporpamme
JUCIUTLINHBL,

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

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

MPOTpPaMMBbl TUCIUIUTAHBI (MOJTYJIS):

Ne | HammeHnoBaHue 000py/10BaHHBIX Y4eOHBIX Ilepeyens cnenuaIu3upPOBAHHOM
n | ayauropuid Me0esIn, TEXHUYECKUX CPe/ICTB
/m o0y4eHus

1 |Ayautopust 11 mpoBeeHus 3aHATUH ekionHoro  |Cronsl , HoytOyk , Dxpan s

THIIA, 3aHATHI CCMHUHAPCKOI'0 TUIIA, TPYHIIOBBIX U IIPpOCKTOpAa , CTy.]'IBH , HpO@KTOp
HHIAUBUYaAJIbHBIX KOHCYHBTaHHﬁ, TCKYIICTO MYHBTHMGHHﬁHLIﬁ , [[ocxa MapKepHasd ,
KOHTPOJIA U HpOMG)KyTO‘IHOfI aTTcCTalluu, IIOCKa MCJI0Basd

O60py,HOBaHHaH My.]'IBTHMeI[PIﬁHBIMPI 1 UHBIMH

cpeacTBaMu O6y‘I€HI/IH

2 |IlomewnieHue st caMOCTOATENBHON PabOThI VYyeOHast Mmebenb (CTOJIbI, CTYJIbA),
00yJaroIMXCcs, OCHAIEHHOE KOMIBIOTEPHON KOMITBIOTEPHASI TEXHUKA C
TEXHUKOM C BO3MOKHOCTBIO IIOAKJIFOYCHUA K CETU BO3MOXXHOCTBIO ITOAKIFOUYCHUS K CETHU

HuTepHeT u obecrnieueHueM J10CTyIna B 3JeKTpoHHYI0 [« HTepHEeT» 1 obecrieyeHrueM 1ocTyna B

nH()OPMAITMOHHO-00pa30BATEIBHYIO CPELY AIEKTPOHHYIO HHPOPMAIIMOHHO-
OpTraHu3aIu’ 00pa3oBaTENBHYIO CPEIy

3 |YuebHas ayauTopus Ui IPOBEICHUS VYueOHast MeOeInb (CTONBI U CTYJIbS JUIS
MPOMEKYTOUHOU aTTECTAIINH o0yJaromuxcs), CToM, CTYJ

IpenoaaBaTesis, IepCOHAIBHBIN
KOMITbIOTEP; HA0OP IEMOHCTPAILIMOHHOTO
00opyoBaHus (IIPOEKTOP, IKPaH,

KOJIOHKH)

YHI/IBepCI/ITeT obecneueH HeO6XOI[I/IMBIM KOMIIJICKTOM  JIMOCH3HMOHHOIO H CBO6OI[HO

pacmpocTpaHsIeMOro MporpaMMHOTO obecnedeHusl (CocTaB ompenensieTcs B paboueil mporpamme



JUCLUUTUTMHBI ¥ TIOJUIEKHUT OOHOBJICHUIO TIPU HE00X0AUMOCTH). brubnnoreunslii (oH yKOMITIIEKTOBAH
NeYaTHBIMU M3JAHUAMH M3 pacdyera He MeHee 0,25 sK3eMIUIsipa KaKAOro M3 M3/IaHUM, YKa3aHHBIX B
paboueil mporpamme AMCLUMIUIMHBI, Ha OJHOTO OOYYalOUIerocs M3 4YHCIa JIHI, OJHOBPEMEHHO
OCBaMBAIOUINX COOTBETCTBYIOUIYIO AUCIUILINHY.

OOyuaromumcst obecriedeH A0CTyn (yIaleHHbIH JOCTYI), B TOM 4YHCJIE B Cly4yae HMpPUMEHEHUS
3JIEKTPOHHOTO OOy4YeHHs, AUCTAHIUMOHHBIX O0O0pa30BaTEIbHBIX TEXHOJOTHUH, K COBPEMEHHBIM
npodeccHOHAIbHBIM 0a3aM JaHHBIX U WH(OPMAIIMOHHBIM CIIPAaBOYHBIM CHCTEMaM, COCTaB KOTOPBIX
orperensercs B paboueil mporpaMme TUCHMILIMHBI U TIOUICKHUT OOHOBIICHUIO (TIPU HEOOXOMMOCTH).

OOyuaronuecss W3 4YUCIa HMHBAIMAOB O0O0ECIEYEHbl NEYaTHHIMU U (WJIH) 3IEKTPOHHBIMHU

00pa3oBaTeNbHBIMU pecypcaMu B OpMax, aJanTUPOBAHHBIX K OTPAHUYEHUSM HUX 3710POBBSI.
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