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Hacrosimas pabouas nmporpamma auctumuinabl b.1.0.04 buoxumus (nanee — pabouas nmporpaMma
JTUCIUTINHBI) SBJISETCS YacThIO NPOTPaMMBI cHenuaiuTera 1Mo creruainbHoctd 31.05.03
Cromaronorusi. HampaBienHoCTh (Mpoduis) 00pa3oBaTeabHOM mporpaMMbl: CTOMATOIOTHSI.

dopma 00yueHus: OUHAS

CocraBurenu:
Ne, davunus, Ums, Yuénan JloJI5KHOCTD MecTo padoThI
n/n OTtuecTBO CTeneHb,

3BaHUC

PabGouas mporpamma AUCIUIIIMHBI pacCMOTpeHa M oJ00peHa Ha 3acemanuu kadenpsl «Kademapa
OMOXUMHH U MOJIEKYJIsIpHOI Ononoruun UOMX»

(IPOTOKOJI OT «___ » No )

Pabouas mnmporpamMma JUCHUIINIMHBI pCKOMEHJOBAHA K YTBCPKICHUIO PCIICH3CHTAMM:

Ne damunus, Ums, Yuénasn JloaxkHocTh MecTo pa6oThI
n/n Ot4ecTBO CTeleHb,
3BaHHUe

PabGouas nmporpamma  AUCHUIUIMHBL pacCMOTpeHa M 0J00peHa  COBETOM  «

»

(IPOTOKOJI OT «___ » 20 Ne )




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. Ne 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):

® PassurHe HpO(l)eCCI/IOHaJ'II)HO BAXXHBIX Ka4€CTB, 3HAUUMBLIX IJIsI OpraHu3aluu pa6OTBI u

yIOpaBlIeHUs Ja00paTOPHO-AUATHOCTUYECKUX TOJPA3eIeHU YUpPex ACHUN pazIudHOro

TUIA.

®opmMupoBaHHE TOTOBHOCTU M CIIOCOOHOCTH MPUMEHSTh 3HAHUS U YMEHHs aHaJIU3UPOBAaTh

JTaHHbIE PE3YJIbTaTOB OMOXMMHYECKHX UCCIIEI0BAaHUIN U HCIOJIb30BAThH MOTYYEHHbIE 3HAHUS

JUIsi OOBSICHEHUSI XapakTepa BO3HUKAIOUIMX B OpraHuM3Me 4YeloBeKa H3MEHEHUW W

IUArHOCTHUKH 3a0071€BaHUA.

@opMHUpOBaHHE HABBIKOB OOIIEHHS C KOJUIETAMHU M MallMeHTaMU C Y4YeTOM 3THKU H

JICOHTOJIOTHUH.

® ®opmupoBaHHe/pa3BUTHE HABBIKOB aHAIUTHYECKOW pabOThl ¢ MHpOpMalmen (yueOHOI,

Hay4YHO, HOPMATHBHO-CIIPAaBOYHOM JIMUTEpATypod U JPYrUMMU HUCTOYHUKAMHU), C

MH(OPMALIMOHHBIMU TEXHOJIOTUSAMHU, AUATHOCTUYECKUMHU METOJaMH UCCIIEI0BaHUSIMHU.

dopmupoBaHue/pa3BUTHE YMEHUHN, HABBIKOB, KOMIIETEHIINM, HEOOXOAMMBIX B OpraHU3aINH

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
00pa3oBaTeNbHON MNpPOrpaMMbl JODKHBI OCBOMTH CIEAYIOIIME TUCHUIUIMHBL: buonorus; Xumwus;

®dusuka, MaTeMaTHKA.



3HaHUs, YMEHUS U OMBIT MPAKTUUECKOH JeATeNbHOCTH, TPUOOPETEHHBIE IPH OCBOCHUN HACTOSIIECH
JUCLUHUIUIMHBI, HEOOXOIUMBI s  YCHEIIHOTO OCBOGHMS JUCHUIUIMH: DapMakoJIOTHs;
[MaToduznonorus; UMMyHOIOTHS.

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
YueOHble 3aHATHS
KontakTHasi padoTa 00y4aommuxcs ¢ npemnojgaBarejieM B 88 46 42
cemectpe (KPO), B T.u.:
Jlexumonnoe 3anstue (JI3) 22 12 10
JlaGopaTopHo-nipakTudeckoe 3anarue (JII13) 50 26 24
Komnoxsuywm (K) 16 8 8
CamocrosiTesibHas padora odyuaromuxcs B cemectpe (CPO), 54 24 30
B T.4.
[ToaroroBka K y4eOHBIM ayAUTOPHBIM 3aHATHIM 54 24 30
IIpoMexxyTOYHASI aTTECTALIUA:
KonTakTHas padora 00yyaomuxcs B Xo/1e NPOMEKYTOYHOM 11 2 9
arrecrauuu (KPIIA), B T.u.:
3auer (3)* 2 2 0
Dk3ameH (D)** 9 0 9
CamocrosiTesibHast pa0oTa 00y4alOMIUXCS NPH MOATOTOBKE K 27 0 27
npomMe:xyTo4Hoii arrecranuu (CPITA)**
B yacax: OT/ = 180 72 108
OO6mias TPyJ0EMKOCTh KPO+CPO+KPITA+CPITA
aucuumusel (OTJL) B 3aueTHbBIX enuHumax: OT/] (B 5.00 2.00 3.00
yacax): 36

* Bpems Ons npogeoenus npomedicymoyHou ammecmayuu 8 ¢hopme 3auéma (3auyumsl Kypcogol
pabomvl) evloensemcs 8 pamkax KoHmakmuou pabomwl (/[B3) I[lposedenue npomedxcymounou
ammecmayuu 6 gopme 3auéma (3awumol Kypcoeou pabomvl) OpeaHu3yemcsi 8 cOOmeemcmsuy ¢
pacnucanuem 3aHAMul.

** [Ipomedcymounas ammecmayusi 00y4anouuxcs no OUCYuniuHe 8 Qpopme IK3amMeHa OP2aHU3Yemcsl 8
PAMKAX IK3AMEHAYUOHHOU CeCcCUul CO2IACHO DPACNUCAHUIO IK3AMEH08. Bpems ma noocomosky k

IK3AMEHY U €20 npoxoofcdeHue ycmanasaueaencst y’{€6HblM Nni1aHoOm 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

Pa3nes 1. beaxku n (pepmMeHTHI

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

Tema 1. benku u pepmeHTHI

@OyHKIMHN OEIKOB B OpraHU3Me YelOBeKa.
YPOBHHU CTPYKTYpHOH OpraHu3anuu OCIKOB.
Crnoxuble 6enku. CTpoeHne u GpyHKIUH
MHUOTJIOOWHA U TeMOTI00MHA. XUMUYecKast
npupoza, GU3NKO-XMMHYECKHE CBOMCTBA U
Ouosiornueckas posb (epMEHTOB.
Knaccudukanus 1 HomeHkIaTypa GepMeHTOB.
Ctpoenue pepMEHTOB - IPOCTHIX, CIIOKHBIX,
130(hepMEHTOB: aKTUBHBIN U aJUIOCTCPUICCKUI
LEHTPHI, poJib B Katajiuse. OnpeencHue
MOHATHUS: Ko(akTop, XomodepMeHT, anopepmMeHT,
Ko(epmeHT, cyOcTpar, MeTaboJIUT, TPOIYKT.
Mexanusm neiictBus ¢pepmenToB. Kunernka
(bepMeHTaTUBHBIX peakiuid. [IpuHIUmbI
Ka4eCTBEHHOT'0 OOHAPYKEHHS U
KOJINYECTBEHHOT'O OIIPE/ICIIEHUS] aKTUBHOCTH
dbepmenToB. EnuHuIel akTuBHOCTH. Perymnsmus
aKTUBHOCTH (DEpPMEHTOB. AJIJIOCTEpUIECKUE
depmentsl. U3odepmenTsl. Mcnonp3oBaHue
(bepMeHTOB B MeTUIIHE. BUTAMUHBI.
bruoxummnueckue QyHKIUN U KOQPEPMEHTHBIE

(hOpMBI BUTAMHHOB.

Pasnen 2. DHeprernyeckuii 00MeH

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

Tema 1. DHepretuueckuit

oOMeH

OO6mmit myTh katabonuama. OKUCIUTETEHOE
neKkapOOKCUIMpoBanue nmupyBara. [{uki
TPUKapOOHOBBIX KUCIOT. Perymsius.
Anabonnueckue QyHKINU LUK
TPUKapOOHOBBIX KHCIOT. AHAIUIEPOTUYECKUE
peakuuu. Makposprudeckue cyocrparsl. [lytu

cunte3a AT®: cyOcTpaTHOE U OKUCIUTEIBHOE




dochopmmupoBanne. OKUCIUTETHEHOE
dbochopmmuposanne AJID. Mexanuzm
COTPSDKEHHSI OKUCIIEHUS U (hochopruIrpoBaHusl.
Xemuocmorudeckas reopust Mutuemna. Cocras,
CTPYKTYpa ¥ HOMEHKJIATypa JbIXaTeIbHbIX
KOMIIJIEKCOB U APYTUX KOMIIOHEHTOB LIETTH
NepeHoca IEKTPOHOB, UX JIOKATU3AIHS U
(GyHKIMU BO BHYTpeHHEH MeMOpaHe
MuToxoHipuil. Ctpoenne AT®-cuHTa3bI.
Mexanu3m QpyHKIHOHUpPOBaHU. Perynsus
OKHCIUTEIBHOTO (POCHOPHINPOBAHHUSL.
JIpIXaTeabHbli KOHTPOJIb. MeXaHU3MBI
pa3001IeHus OKUCIEHUS U (POCPOPUITUPOBAHHS.
du3HoNOrHYecKoe 3HaUCHHE PA300ILICHHS.
MonexysIpHO-OHOIOTHYECKHUE aCTIEKThI

GyHKIMU ¥ TUCPYHKIUU MUTOXOHPUH.

Pa3pnen 3. O0MeH yriieBoioB

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

Tema 1. OOMeH yT7I€eBOI0B

MexaHu3Mbl IEpeBAPUBAHUS YTIIEBOJIOB.
XapakTepucTuka u aencTrue GepMeHTOB,
Y4aCTBYIOILIUX B [TOJIOCTHOM U MPUCTEHOYHOM
nunieBapeHuu. OcOOEHHOCTH NepeBapUBaHUs
YIJIEBOJOB B POTOBOM MOJIOCTH. MexaHU3Mbl
BcachIBaHMs yriieBoAoB. [lytu nocrynnenus u
MIPEBPALIEHUS YIJIEBOAOB B TKAHAX OpraHU3Ma.
KiroueBast poub Timok030-6-hocdara, mytu
obomena. CunTe3 rimkoreHa. buomornueckoe
3HauYeHue, peakuuu, pepmeHTsl. Pacnan
INIMKOT'€HA — MIIMKOreHoau3. buonornueckoe
3HauYeHHe, peakuuu, pepmeHThl. buonornyeckoe
3HaYEHHUE U PeryJiauus oOMeHa INTIMKOreHa B
MEYEHU U B MBIIIIAX. [ TUKOT€HO3bI U
arJMKoreHo3bl. [ uKonIu3: noHaTue, 3HaueHue,
MOCJIEI0BATEIBHOCTh PEAKIIMM, PETYIALHUS.
DTarnsl MOJHOTO a3POOHOTO OKUCIICHUS TIIFOKO3HI.
DHepreTu4ecKuil BbIXO/. IIIMKOIU3a B
aHa’pOOHBIX ycIoBUsX. [ TIOKOHEoreHes3: cxema,
cybctpaTsl, Ouosioruueckast pois. [lukn Kopu.
I'rok030-anannHOBBIA UK. PenunpokHas

perysuys IMKOJIN3a U TII0OKOHEOTeHe3a.




Oco0eHHOCTH METa00JIM3Ma III0KO36I B IIEUYCHH,
MO3T'e, CKeJICTHBIX MBIIIIIIAX, )KUPOBOHM TKaHH,
KJeTkax KpoBu. [lenTozodochaTHblil myTh.
buonornueckoe 3HaueHue. Peaknuu
OKHUCIIUTENBHOTO dTara, peryisius. Hapymenus
B nieHTo30(ochaTHOM myTH. J{eeKT riaroKo30-6-
docdarnerunporeHassl. Perynsamus coaepxanus

TJIIOKO3bI B KpoBH. CaxapHblil 1uader.

Pa3zgea 4. O0OMeH JUNINIAOB

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

Tema 1. OOMEH TUIIUIIOB

MexaHn3Mbl IEpeBApUBaHUS, BCACHIBAHUS
murmuaoB. @epmentsl. JXKemub: coctas, pyHKINH,
MEXaHM3M y4acTus B nuuieBapenuu. Creatopes:
MIPUYMHBIL, TOCAeACTBHI. MoOUIn3aus >KMpoB U3
KUPOBOM TKaHU: PEaKIIUU, MEXaHU3MBI
peryJsiiy, pojib TOPMOHOB, 3HAUECHHE.
AKTUBaLMS U TPAHCIIOPT )KUPHBIX KUCIIOT B
MUTOXOHJIpHH. MeXxaHu3Mbl B-OKHUCIEHUS
KHUPHBIX KUCIIOT: PEAKIUH, PETYIIALHNS,
sHepreTrueckuil 6ananc. KetonoBsle Tena:
Ouosornveckas poJib, peakiui ooMeHa,
perymsinust. Keronemusi, KeToHypusi, IpUYUHBI U
MEXaHHU3MbI Pa3BUTHS, TOCIECTBUSA. buocunres
KHUPHBIX KUCIIOT. DTalbl, PEAKIH, CTPOCHUE
CUHTA3bl KUPHBIX KUCIIOT, peryisauus. buocunres
TPUALIMIITIIMLEPOIOB. MeXaHu3M, perynsiuus,
TKaHeBbIe 0coOeHHOCTH. OOMEH
riutepodocdonumuaos. buonormueckoe
3HayeHue. X0JecTepoi: ONOIOTUYECKOE
3HAa4Y€HUE, MyTH MOCTYIJICHUS U UCIIOJIb30BAaHUS B
opranusme. CUHTE3 XoJiecTepoiia (cxema).
Perynsauus cunresa xonecrepona. Mexanusm
MOCTYIUIEHHUS XOJIecTepoia B KIeTKy. Tpancnopt
xoJjectepoia. ['unepxonecreponemus, ee
[IPUYUHBI, TOCAEACTBU. MoeKyIspHO-
OMOJIOTUYECKHE acTIeKThI PETYJISIINI 0OMeHa
xoJectepoia. JIunonpoTenHsl KpoBU:

KJ1acCU(UKalusi, CTPOCHUE, ITAIIbI




(dhopMupOBaHUs, CXeMa MeTaboIH3Ma.

JucnunonporenHeMuu. MoiekyisipHble

MCXaHU3MBbI aTCPOCKIICPO3a.

3 cemecTp
Ne HIndp HaunmeHnoBanue pasjaena Coaeprxanue pasgesa ¥ TeMbl B
/1 [KOMIIeTEeHN U (MoayJisi), TeMbI AMJTAKTHYECKUX eJUHHMIAX
AUCHMILINHBI
Pazgen 1. O0OMeH 0eJIKOB M HYKJICOTH/I0B
1 [VK-1.1U[3, Tema 1. OOMeH OeNKOB U [TepeBapuBanue O0enkoB B KKT. [TpuHIMIBL
YK-1.1]14, HYKJICOTH]IOB HOPMHPOBaHHMs Oelika B MUTAaHUH. A30TUCTBIN
OIIK-9.M11, Oayranc. XapaKTepruCTHKa OCHOBHBIX
OIIK-9.1 /12, KOMIIOHEHTOB MUIIEBAPUTEIbHBIX COKOB
OIIK-9.1 13 (ckenmyaka, KHIIEYHUKA, TTOKEITy TI0YHOM

xelesbl). MexaHU3MBbl PEeTyJIlUU CEKPEIUH
MUIIeBApUTENbHBIX COKOB. OOpa3oBaHue U
cekpenus HCl. ®epMeHTaTHBHBIN THAPOTIN3
OENKOB B XKeNyI0YHO-KUIIIEUHOM TPaKTe.
MexaHu3Mbl BCAaChIBAaHHUSI aMUHOKHUCIIOT.
buoxumuueckre acieKThl MyKO3alIbHOTO Oapbepa
KEJTyJ0YHO-KUIIEeUHOT0 TpakTa. Hapyiienue
nepeBapuBaHus 0enkoB. beiakoBas
HEJO0CTAaTOYHOCTh: MPUUMHBI, METAOOTHMYECKUE U
KIIMHUYECKHE MOCIEICTBUS, MPOPHUIAKTHUKA.
[Tyt 06pazoBanus myjia aMUHOKHUCIIOT B KPOBH U
€ro UCMoib30BaHue B opranuszmMe. Oomme
peakiuu oOMeHa aMUHOKHUCIIOT: PEaKIHH
TpaHCAMHHHUPOBAHMSL, IPSIMOTO U HEMPSIMOTO
NIe3aMUHUPOBAHUS, 1eKapOOKCUINPOBAHNUS,
TKaHeBble 0coOeHHOCTH. [TyTH ncnonp3oBanus
0€3a30THCTOr0 OCTaTKa aMUHOKHCIIOT.
OO6pa3oBanne OMOTEHHBIX AMHHOB (TUCTaMUHA,
THpaMHHA, TPUIITAMUHA, CEPOTOHHUHA, Y-
aMUHOMACJISTHOU KUCTIOThI). Ponib OHOTeHHBIX
aMHUHOB B opranusMe. Cxema myTeit oOMeHa
CeprHa U IJIUIMHA, 3HAYCHHE KaKOTO My TH.
OOMeH LucTenHa: cxema ImyTeil, 3HaueHue.
3nauenne ®ADC B GHOTOTHYECKOM

cynspupoBanuu. [1lytn oOMeHa METHOHUHA U UX




3HaueHue. OOpa3oBaHue S-aJCHO3UIMETHOHNHA,
€r0 Y4acTHE B peakLUsAX TPAaHCMETUIUPOBAHUS.
Pecunre3 metnonuna, posns TI'®K u BuTammuna
B12 B 3Tom nporiecce. CBsi3b 00MEHOB
METHOHMHA U LIUCTENHA. METHOHMH KaK
JTUMOTPOMHEIH (hakTop. Cxema myTelr oOMeHa
[JIyTaMHAHOBOM U aCIIaparvHOBOM KHUCIIOT, UX
OMOCHHTE3, y4acTue B 00€3BpeKUBAHUT
amMMmuaka. [ ryTaMuH Kak JOHOP aMUHOTPYIIIBI
IIpU CHHTE3€ pafa coenuHeHnid. OOpa3oBaHue u
ucnosbs3oBanue B opranusme '”AMK u 'OMK.
deHnIamaHuH: cxemMa oOMeHa, peaKkIuu
oOpa3oBanust Tupo3uHa. KatexonaMiUHOBBINA 1
MEJaHUHOBBIN MTyTH, PEAKLIUH, PETYIISLIHS.
I'OMOreHTH3MHOBBIN Iy Th (CXEMA).
DeHUIKETOHYpHSL, AIbOMHNU3M, aJIKAIITOHYPUSI.
Tpunrodan: cxema OCHOBHBIX IIyTei 0OMeHa.
Peakiiun GuocuHTE3a CEPOTOHUHA,
ouosiornueckoe 3HaueHue. Cxema
KUHYPEHHHOBOTO MYTH, U €r0 poib. OOMeH
HYKJIEMHOBBIX KHUCJIOT: IEPEBapUBaHUE U
BCaChIBaHHUE MPOYKTOB TUAPOJIN3A HYKIEMHOBBIX
KHCJIOT, TKaHEBOW 0OMEH HykJ1eoTua0B. Cxema
OMOCHHTE3a IypPUHOBOTO KoJbla. HauanbHbIe
PEryJISTOPHBIE peakiMi OMOCHHTE3a ITyPHHOBBIX
HykJeoTuaoB. buocunres AM® u 'M® u3
WHO3MHOBOW KUCIOTHL. Peakiuu pacnana
IIyPUHOBBIX HYKJIEOTHJIOB 10 MOYEBOM KHCIIOTHI.
Hapymenne oOMeHa mypHuHOBBIX HYKJICOTH/IOB:
TUIEpypPUKEMHUS, I01arpa, MOYEKaMEHHast
6ose3Hb. Peakiuu uCmonb30BaHus U
00e3BpeKUBaHMSI aMMHUaKa: 00pa3oBaHue
IIIyTaMHMHA, acllaparuHa, MOYE€BUHBI - TKAHEBbIE
ocobeHHOoCTH. CBSI3b OPHUTHHOBOTO ITUKJIA C
00OMEHOM aMUHOKHCIIOT ¥ SHEPreTUYECKUM
obmenoMm. Hegoctarounocts pepMEHTOB
OPHUTHHOBOI'O IIUKJIA, IPUYUHBI U TOCIEACTBHUSL.
MexaHu3MBbl OCTPON U XPOHUYECKON

TOKCHUYHOCTHU aMMHaKa, MeTa0OJINYeCKue U




KIMHUYCCKUEC ITOCIICACTBHA.

Pazpea 2.

I'opmonbl

VK-1.1/13,
VK-1.1]14,
OTIK-9.M/11,
OIIK-9.1]12,
OITK-9. 113

Tewma 1. ['opMoOHBI

I'opmonsbl. Konnenmuu npsiMoit u odpaTHoit
MOJIOKUTEIBHON U OTPULATEIBLHON CBS3H;
[IEPMECCUBHOCTH TOPMOHAJIBHOTO IEUCTBUS;
KOHIICTIIIHS TKAHU-MUIIIEHU. JTaIlbl MeTaboIn3Ma
TOPMOHOB. PerenTopbl TOPMOHOB, BHJIBIL:
MeMOpaHHBbIe, conpsikeHHbIe ¢ G-0enKkamu,
KaHaJIbHbBIC, KATATUTUYECKUE, IIUTO30JIbHBIC,
sIepHbIe, PYHKIMH, METaOOTH3M.
MosnexysipHbIe MEXaHU3MBI JICUCTBUS
BOJIOPACTBOPUMBIX CUTHAIBHBIX MOJICKYJT
(menTUAHBIX TOPMOHOB, (DAKTOPOB poOCTa,
LIUTOKUHOB U 1p.). BHyTpuKIeTOUHbBIE
MMOCPETHUKH JACHCTBUS TOPMOHOB: ITUKINYECKHE
HYKJICOTH/IbI, TENTH/IbI, TPOU3BOIHBIC KUPHBIX
kuciot, UT®, ', Ca2+ u nip. - Xumudeckas
pUPOJA, CTPYKTYpa, OOMEH, GyHKINH.
MexaHu3Mbl JEUCTBUS TOPMOHOB PA3JIUYHBIX
kyaccoB. ['opMOHBI runoragamyca: 0COOEHHOCTH
OMOCUHTE3a, CTPYKTYPBI, MEXaHU3MOB JICHCTBHSI,
¢yskuuii. TporHbIE TOPMOHBI THITO(H3A;
KJ1accuuKanus, XuMu4IecKkas pupoJia, 3HaueHue
B peryyisinuu GyHKIUH neprudepruaeckux Kemes.
CTI': MeTabomu3M, METAOOITHYECKHE U
¢dusnonormnueckue 3¢ dexte. HeliporopMoHs! -
OKCHUTOLIMH M Ba30NPECCHH, UX OMOJIOTUYECKOE
neiicTBue. AJpeHanyH, TJII0KaroH,
TJIFOKOKOPTUKOM/IBI: CTPOCHHUE, BIUSIHUE Ha
oOMeH BemiecTB. IHCYTUH: MOJIEKYIISIpHbIE
MEXaHU3MBI JIEHCTBUS U OMOJIOTHIYECKUE
a¢dekrel. CaxapHbiii quabdet. TupeonHbIe

TOPMOHBI: CTPOECHUE, BIUSHIE Ha OOMEH BEIIECTB.

Paspnen 3. buoxumusi ne4eHu U KPOBH

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

Tema 1. buoxumus rneueHu u

KpOBH

Ponp nedenn B moaiepskaHu roMeocTasa — B
0OMEHE yTJIEBOJIOB, JIMITHJIOB U OCJIKOB.
MeTtaboau3M dtaHona. Pojb neueHu B
NMUTMEHTHOM oOMeHe. brocuHTes u pacrna

remoraobuna. [Toppupun u xenTyxu.




JleTokcukanMoHHas GyHKIMA nedeHu. buoxumus
KpOBHU. besku 1a3Mbl KpoBH: KJIaCCH(PHUKAIINA,
MeTo bl pazaenenus. OcoO0eHHOCTH
HHEPreTUYECKOro 0OMeHa, HyKJICOTHTHOTO
oOMeHa, oOMeHa OEJIKOB, JIUITH/IOB M YTIIEBOJIOB B
spuTpoHTe. MEeXaHU3Mbl TPAHCHIOPT KUCIOPOAA,
yriekucioro rasa, perymaunu KOC. O6men
JKeJe3a: poiib JKejle3a B OpraHu3Me, MEXaHU3MbI
MHTECTUHAIFHON abcopOuuu sxenesa, myJbl
&KeJe3a, peryJisius ToMeocTasa jxesesa.
Hapymenust oomena sxenesa. Cucrema
reMocTasa. bBuoXumMuuecKkue MexaHu3Mebl
(dhopMupoBaHUs KPOBSHOTO crycTka. Ponp Ca2+ u
ButamuHa K. [IpoTuBoCBepTHIBaIOIIas CUCTEMA.
Cucrema ¢pubpuHOIM3a. METOBI OIIEHKH
cucTeMBbl TeMocTasa. HapyieHnus cucremMsl

réMocTasa.

Pa3nes 4. buoxumus noJiocTu 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 coequauTeNnbHOM TKaHU. CTpoeHHUE,
¢byHKIMM 1 MeTaboJIM3M KOJUTareHa.
['MukonpoTEenHBI ¥ MPOTEOTTMKAHBI
COCIMHUTENIbHON TKaHU U MUHEPATU30BAHHBIX
TKaHel 3y0a. buoxumus Tkaneit 3y0a.
Oco0EHHOCTH XUMHYECKOTO COCTaBa SMAJIH,
neHTuHA U 1ieMeHTa. OCHOBHBIE JTaIlbl
MUHEpaJIN3alui KOCTHON B 3yOHOH TKaHEH.
buoxumus cironsl. CoctaB u GU3HKO-
XUMHUYECKHUE CBOMCTBA CMEIIAHHOW CITIOHBI.
[ToBepxHOCTHBIE OOpa3oBaHUs HA 3y0ax.

broxuMmueckue 0CHOBBI IATOTCHE3a Kapueca

3y0O0B.

3.2. Ilepeyens pa3nenos,

o0yyaromumMmcs

TeM [JUCHUIIVIMHBI AJdA CaMOCTOATECJIBbHOIo H3YYCHUA

Pai’:I[CJ'IBI 1 TEMbI JUCHUININHBI AJI9 CAMOCTOATCIBHOI'O U3YUCHUSA 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 oy |oOK
Y4eOHBIX 3aHATHH
1 2 3 4 5 6 7 8
2 cemecTp
Pa3nen 1. benku u pepmMeHTHI
Tema 1. benku u hepMeHTHI
1 J3 depMeHTHI 2 I 1 1
2 JI3 Buramunst 2 yil 1 1
3 JITI3 BBoanoe 2 T 1 1
03HAKOMMTEIIBHOE
3aHATHE
4 JIII3  |depmeHThI: cTpOEHUE, 2 T 1 1
MEXaHU3MBbI JCHUCTBUA,
KMHETHKA
5 JIII3 Perynsums aktuBHOCTH 2 T 1 1
(bepMeHTOB.
[TpumeHnenue GpepMeHTOB
B CTOMATOJIOTMYECKOMN
IIPaKTHKE
6 JIII3  (ButamuHbI 2 T 1 1
7 K Texymuii pyOeKHbIH 2 1 1
(MOZyJIBHBIN) KOHTPOJIb
no teme 1 «benku u
(bepMeHTBI»
Pasnen 2. DHepreTuyeckuii o0OMeH
Tema 1. Duepreruueckuii oOMeH
8 J3 DOHepreTnyeckuii 0OMeH 2 i 1 1
9 JIII3  |O6mue myTr 2 T 1 1




KaTabonusma

10 JII3  |Ilytu cunteza ATO
11 JIII3  |TxaueBoe AbIxaHuE
12 K Texymmmii pyOexHbIit

(MOZYNBHBINA KOHTPOJIb)
o TeMe 2
«DHEepreTHYeCcKuii

o0OMen»

Pa3nen 3. OOMeH yriieBoJi0B

Tema 1. OOMeH yTIIeBOOB

13 JI3 OO6meH yraeBoaos-1 ji|
14 JI3 OO6meH yraeBoaoB-2 I
15 JIII3  |llepeBapuBanue u T
BCAChIBaHHE YTIIEBOJIOB.
OcobeHHOCTH
nepeBaprUBaHUS
YTJEBOJIOB B TIOJIOCTH
pTa. Merabonusm
IJIMKOreHA
16 JIII3  |I'mukonus u T
[IIOKOHEOTEHE3
17 JIII3  |IlenTo3odochaTHbIi T
myTh. Perynsius ypoBHS
TIFOKO3BI B KPOBHU
18 K Texymmii pyOexHblIit P
(MORYJBHBINA KOHTPOJIb)
o Teme 3 « OOMeH
yTJIEBOJIOBY
Pazngen 4. OOMeH TUnuI0B
Tema 1. OOMeH IUIIHIOB
19 JI3 OOMEH TUIUI0B i
20 JII3  [Knaccudukarms T
JIATIHIOB.

[IepeBapuBanue u
BCaChIBaHUEC JIUIIUI0B.

Ocobennoctu




nepCBapuBaHus JIMITUIOB

B IIOJIOCTH pTa

21

JIII3

JIunonus. bera-
OKHCJICHUE )KHPHBIX
KHCJIOT. MeTaboausm

KCTOHOBBIX TCJI

22

JII3

CuHTe3 KUPHBIX KUCIIOT.
Cunres TAI' u DJI,
CHUHTE3 XO0JIECTEPUHA.
JIunonpoTenHsl.

ATepockiepos

23

Texymmmii pyOexHbIit
(MORYNBHBINA KOHTPOJIb)
no Teme 4 «O0meH

JIUITU AOB»

Bcero B cemectpe

46

23

23

3 cemecTp

Pazgen 1. OOMeH GeTKOB M HYKJICOTHIOB

Tema 1. OOMeH 0€IKOB U HYKJICOTHIOB

25

J3

OOMEH aMUHOKHUCIIOT

26

JIII3

[lepeBapuBanue 6EIKOB.
JlezaMuHUpOBaHUE,
TpaHCAMHHUPOBAHHUE,

neKkapOOKCHUIMpPOBaHHE

27

JII3

O06pazoBaHue NpoayKTOB
a30TUCTOTO OOMEHA.
O06e3BpekrBaHNe

aMMHaka

28

JIII3

Mertabonusm
MIyPUHOBBIX U
MUPUMHTAHOBBIX

HYKJICOTHA0B

29

Texymuit pyOexHBIN
(MOyTHHBIN KOHTPOJIB)
no teme 5 «O0meH
0ETIKOB M HYKJICHHOBBIX

KHCIO0T»




Paszgea 2. ['opmonbl

Tema 1. ['opMOHBI

30

J3

I'opmoHnBI

31

JIII3

I'opMoHBI:
KIaccudukanus,
MeXaHU3MBI T€HCTBUA.

I/IHCy.]'II/IH U I'IIOKaroH

32

JIII3

CrepounHble TOPMOHBI.

MeTabonu3m Kaablus U
docdaros. Perymsmms u
POJIb 7151 3yOHOU TKaH!

" CJIIFOHBI

33

Texymuii pyOeKHbIi
(MOZyJIBHBINM KOHTPOJIb)

1o TeMe 6 «I"'opMOHBD»

Pa3nesn 3. buoxumus neueHu u KpoBu

Tema 1. buoxumus rneyeHn U KpoBu

34

J3

buoxumus neuenu

35

J3

buoxumus kposu

=

36

JII3

Pomb nieuenu B
MeTaboIu3Me
YTJICBOIOB, JIMITHIOB U
0cnkoB. benku mia3sMmel.
Benxu ocTpoii azbl.
JleTokcukaioHHas

(byHKUIUS IeYeHH

37

JIII3

Ponb nieuenu B
MeTa00IU3Me
NMUrMeHToB. brnocuHTe3 1
pacnaj reMoriioouHa.

Kentyxa

38

JII3

buoxumns kposu:
TPaHCIOPT KUCIOPO/a,
MeTa00IM3M JKelle3a,
aHemuu, 0ydepHsbie
CUCTEMBI KPOBH,

cucTeémMa remMocrasa




39

Texymmmii pyOexHbIit
(MOZyIBHBINM KOHTPOJIb)
1o reme 7 «broxumus

MCYCHU U KPOBW»

Pasnen 4. buoxumus nojoctu pra

Tema 1. bruoxumus nonoctu pra

40

J3

buoxumusa noxoctu pTa

41

JIII3

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

TKaHeH 3y0a

42

JII3

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

3y0a

43

JII3

buoxumust ciroHbI.
CocraB u (pu3uko-
XHUMUYECKHE CBOWCTBA

CMEIIIaHHOMN CIIIOHBI

44

JII3

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

3y00B

45

Texymmii pyOexHbIit
(MOZyNBHBINA KOHTPOJIb)
1o teme 8 «buoxumus

IMOJIOCTH pTa»

Bcero B cemectpe

42

21

21

21




Bcero no gucuuminge

(Monyro)

88 44 | 21 | 44

(%, **, *** cMOTpU yCIOBHBIE 0003HAYCHHUS)

YciaoBHBbIE 0003HAYCHUSA

Bunbl yueOHbIX 3aHATHN®

Buabl yueOHbIX 3aHATHH

CoxpamiéHHoe HAMMEHOBAHHUE

JlekumonHoe 3aHsTHE Jlexmmst JI3
JlaGopaTopHO-TIPAKTHYECKOE 3aHATHE JlabopaTopHo-TipakTUYECKOE JII13
Komnoksuym Komnoksuym K

Bunst Texymiero konTpods yenesaemoctu (BTK)**

Buasbi Texymero Coxpaménnoe Conep:xkanue

KOHTPOJISAA HAMMEHOBaHHUe

ycneBaemocTH (BTK)

*%

Texymmit PANG (800200 030%0507100 100005051 KonTposib nocemaeMocTu 3aHsATHIA

JUCUUTIIIMHUPYFOIII oOy4aromumcs

KOHTPOJIb

Texymun Tematuyeckui Onenka ycBoeHHs 00y4aronIMMcsl 3HaHHM,

TEMAaTHUYECKUI YMEHUH U OIIbITA IIPAKTUYECKON JEATEIBHOCTH

KOHTPOJIb 110 TEME 3aHATHS

Texymuit pyOeKHBIHI PyGexubrii OreHka yCBOCHHUS 00y4arOIMUMCs 3HAHUH,

KOHTPOJIb YMEHUH U OTIbITA MTPAKTUYECKON JEATETHHOCTH
1o Teme (pasaeny, MOIYJII0) TACIUTLTAHBI

@DopMbI TPOBEIEHUS TEKYILET0 KOHTPOJIS yCIIEBAEMOCTH O0yyarommxcs ***

Ne | @opmbl IpOBeIeHHsT TEKYIIET0
KOHTPOJISl YCTIEBAE€MOCTH
ooyuarwmuxcs (PITKY) ***

TexHuueckoe u
COKpaIléHHoe

HAaUMCHOBaHHE

Bo3MokHOCTB IPOBeIeHUA
TeKylero KOHTPOoJIs
yCIEeBAaeMOCTH 110 BUAAM

KOHTPOJIs

i T P




1 | Kontposb npucyTcTBUs IIpucyrcrBue KII

2 | Onpoc ycTHBIH Omnpoc ycTHBIH oy

3 | Onpoc KOMOMHUPOBAaHHBII Omnpoc OK
KOMOWHUPOBaHHBIH

Tumnst koaTpos (TK)

Tunbl KOHTPOJIS

Coxpamennoe HAaMMCHOBAHHE

KoHntpoins npucyrcreus KII
Omnpoc ycTHBIH oy
OK

Onpoc KOMOMHUPOBAHHBIN




5. [IpoMe:xxyTOYHAsI aTTEeCTAUA 00Yy4AIOIIMXCH MO JMCUHUILIAHE (MOIYJII0)

OueHoYHbIE CPEACTBA MPOMEKYTOYHOH aTTECTALUH

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 ****

(I)OprI IPOBEACHUSA l'[pOMe)KyTO‘-IHOi/i aTrrecralnumn

Cokpaménnoe HaMMeHOBaHHe

3auer 3auer 3
3amuTa KypcoBoil paboThl 3amuTa KypcoBoii paboThl 3KP
DK3aMeH DK3aMeH C)




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 .
Buaebl 3ansaTuil TEKYLIEero KOHTPOJIsA .| Koa1-BO PEHTHHIOBBIM GaJl1aM
KOHTPOJIei
ycneBaeMoCTH 6am10B |TK|BTK|Ota.|Xop.|YaoB.
JlabopaTopHo-
Ormpoc
npakruyeckoe  |JII13 . |OK 13 156 |B| T | 12 | 8 4
KOMOMHHPOBAHHBIN
3aHsTHE
Ormpoc
Komnoksuym K . |OK 4 352 B| P | 8 | 59 30
KOMOWHUPOBaHHBIHI
CyMMa 6ajuioB 1Mo TUCIMIUIMHE 32 CEMECTP 508
3 cemectp
®opMbI IpoBeIeHUSA K Makc. CooTBeTcTBHE OLIEHOK
0J1-BO .
Buasl 3ansaTuil TEKYLIEero KOHTPOJIs | Ko1-BO PEHTHHIOBBIM GaJL1am
KOHTPOJIei
ycneBaemMoCTH 6a/10B | TK(BTK|OT1.|Xop.| V0B
JlaboparopHo-
Onpoc
npaktuueckoe |JIII3 . |OK 12 144 | B| T | 12 | 8 4
KOMOMHHPOBAHHBIN
3aHATHE
Omnpoc
Konnoksuym K . |OK 4 352 |B| P [ 88 | 59 30
KOMOMHHPOBAHHBIN
CyMMa 6aioB 1Mo UCIHUIUIMHE 32 CEMECTP 496




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 304 6aiioB)

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

TEKYIIETO pyOe)KHOTO KOHTPOJISI B CEMECTPE

«He 3auTeHo» |Peittunroseiit 6amn — menee 60 % (menee 304 6a1oB)

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

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

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

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

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

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

the disorders.

2 cemecTp
IlepeyeHb BONPOCOB /ISl MOATOTOBKM K MPOMEKYTOYHOM aTTecTalum B (popme 3a4éTa
Enzymes

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

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

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

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

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

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

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

the temperature and pH of the medium.



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

inhibition. Kinetic dependencies. Examples.

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

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

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

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

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

Specific and common pathways of catabolism.

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

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

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

level phosphorylation in the tricarboxylic acid cycle.

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

Anaplerotic reactions.

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

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

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

Examples of substrate-level phosphorylation reactions.

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

phosphorylation. Mitchell's chemiosmotic theory.

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

structure of ATP synthase. The mechanism of functioning.

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

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



Metabolism of carbohydrates

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

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

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

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

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

characteristic symptoms.

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

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

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

the key role of glucose-6-phosphate.

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

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

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

reactions, enzymes. Tissue and cellular localization.

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

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

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

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

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



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

storage diseases).

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

significance, glycolytic oxidoreduction, its significance.

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

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

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

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

energetic effect of glucose and glycogen oxidation in anaerobic conditions.

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

systems. The energy yield of aerobic glucose oxidation.

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

of aerobic oxidation.

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

oxaloacetate, energy balance of oxidation to CO2 and H20.

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

the human body.

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

cells.

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

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

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

manifestation of enzyme deficiency. The consequences.



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

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

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

pathways. Biochemical mechanisms of complications of diabetes mellitus.

Metabolism of lipids.

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

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

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

fats. Stages of lipid digestion in the gastrointestinal tract.

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

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

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

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

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

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

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



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

Glycerol utilization.

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

palmitic acid oxidation.

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

physical activity).

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

Reactions of utilization of ketone bodies in tissues.

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

the activation of ketogenesis.

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

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

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

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

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

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

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

chylomicrons in tissues. The role of lipoprotein lipase.

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

role of lipoprotein lipase.



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

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

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

cause and clinical consequences.

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

pathogenesis of atherosclerosis.

3aveTHbIi OnJIeT 1JIs1 MPOBeAeHUA 3a4éTa

OI'AOY BO PHUMY wum. H.U. ITuporoBa Munszapasa Poccun (ITuporockuii Y HuUBepcUTET)
Kadeapa Onoxumun n MoJiexyJasipHoii onosiorun HOMX

Bbuier Ne

JUTs poBeieHus 3adera no aucuurumae b.1.0.04 «buoxumusy»
0 MIPOrpaMMe CHeraiInTeTa
IO CIIEUUATbHOCTH
«31.05.03 CromaTomnorus»
HaIpaBJIEHHOCTD (PO uIIb)

«Cromaronorusa»

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 duoxumun n mosnexyssipaoi 6uonornu MOMX Illecronanon
A. B.

3 cemecTp

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

Enzymes

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

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

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

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

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

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

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

the temperature and pH of the medium.

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

inhibition. Kinetic dependencies. Examples.

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

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

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

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

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

Specific and common pathways of catabolism.



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

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

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

level phosphorylation in the tricarboxylic acid cycle.

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

Anaplerotic reactions.

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

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

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

Examples of substrate-level phosphorylation reactions.

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

phosphorylation. Mitchell's chemiosmotic theory.

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

structure of ATP synthase. The mechanism of functioning.

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

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

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

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

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

homopolysaccharides.

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

disaccharides.



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

characteristic symptoms.

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

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

6. Pathways of glucose metabolism in cells. Sources of glucose in cells. Phosphorylation of glucose,
the key role of glucose-6-phosphate.

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

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

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

reactions, enzymes. Tissue and cellular localization.

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

and cellular localization.

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

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

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

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

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

storage diseases).

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

significance, glycolytic oxidoreduction, its significance.

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

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



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

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

energetic effect of glucose and glycogen oxidation in anaerobic conditions.

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

systems. The energy yield of aerobic glucose oxidation.

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

of aerobic oxidation.

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

oxaloacetate, energy balance of oxidation to CO2 and H2O.

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

the human body.

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

cells.

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

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

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

manifestation of enzyme deficiency. The consequences.

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

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

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

pathways. Biochemical mechanisms of complications of diabetes mellitus.

Metabolism of lipids.



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

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

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

fats. Stages of lipid digestion in the gastrointestinal tract.

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

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

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

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

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

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

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

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

Glycerol utilization.

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

palmitic acid oxidation.

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

physical activity).



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

Reactions of utilization of ketone bodies in tissues.

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

the activation of ketogenesis.

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

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

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

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

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

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

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

chylomicrons in tissues. The role of lipoprotein lipase.

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

role of lipoprotein lipase.

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

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

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

cause and clinical consequences.

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

pathogenesis of atherosclerosis.



Metabolism of proteins and nucleotides

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

kwashiorkor.

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

digestion of proteins.

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

deamination. Direct and indirect oxidative deamination.

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

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

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

participation of monoamine oxidase (MAQ) and methylation reactions.

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

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

7. Urea cycle, localization, enzymes, significance. The relationship with the tricarboxylic acid cycle.

The diagnostic significance of determining the concentration of urea.

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

in the blood. Causes of ammonia toxicity.

9. Scheme of metabolism of glycine and serine. The relationship between the metabolism of glycine,
serine, methionine and cysteine, vitamins B6, B9 and B12: the reaction of interconversion of serine
and glycine, reactions of formation of methylene THFA and methyl THFA, reactions of synthesis of S-
adenosylmethionine from homocysteine, the role of vitamin B12, the participation of S-
adenosylmethionine in transmethylation processes in the synthesis of biologically important
substances; reactions of production of homocysteine and the way of its transformation into cysteine,

the role of vitamin B6.



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

manifestations, fundamentals of treatment.

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

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

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

process. The biological role of creatine phosphate.

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

atoms in the purine ring.

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

prognosis.

Hormones

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

messenger.

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

triphosphate (IF3) and diacylglycerol (DAG). Sources of calcium ions.



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

performed through this mechanism. Features of intracellular receptors.

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

function with characteristic clinical manifestations. The basics of treatment.

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

target organs, biological effects.

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

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

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

metabolism — regulated enzymes and processes.

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

characteristic clinical manifestations. The basics of treatment.

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

on the metabolism of carbohydrates, lipids and proteins.

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

mechanisms of complications of diabetes mellitus.

11. Biochemical diagnosis of diabetes mellitus: glucose tolerance test, concentration of glycated
hemoglobin (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. Biochemistry of connective tissue. The structure, functions and metabolism of collagen. Stages of
formation of collagen fibers. Scurvy. Glycoproteins and proteoglycans of connective tissue and

mineralized tooth tissues.

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

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

4. Surface formations on teeth. Biochemical bases of dental caries pathogenesis.
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1. The mechanism of enzyme action. The active site of enzymes. Stages of enzymatic catalysis.

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

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

aminotransferase (ALT).




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

tissue and mineralized tooth tissues.
Case study

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

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

3asenyroumii kadenpoit Kadenpa dnoxumun u monexynsipHoit 6nonorun MOMX Illectonanon
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.
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n roJ ¥ MecTo U3IaHHuS U3y4YeHUH pa3iesioB IK3eMILISPOB pecypca
n JTUCIUTIINHBI B OMOJIHOTEKe
1 2 3 4 5
1 [buonoruveckas Xumus ¢ OO6meHn yraeBoaoB benku u 0 https://www.
yIpaXHCHUSAMU U 3a1adamu: |hepmenTsl OOMeH studentlibrary.ru/book
yueonuk, Ceepun C. E., nunuaoB OOMeH O€JTKOB U /ISBN9785970472088.
2024 - 2025 HYKJIeOTH10B bruoxummst html
MI€YEeHU U KPOBU
buoxumus nmonoctu pra
['opMoHBI
DHepreTuveckuii ooMeH
2 |buoxumus: yueOHUK, Oo6wmeHn yrneBonoB benku u 0 https://www.
JassinoB B. B., Basunosa  |depmenTtst OOMeH studentlibrary.ru/book
T. IT., OctpoBckas 1. T'., nunugoB OOMeH OEJIKOB U /ISBN9785970469538.
2024 - 2025 HYKJ1€0TU10B bruoxumus html
MIEYCHH U KPOBH
buoxumus nonoctu pra
I'opmoHBI
DHepreTuvecKnii 0OMeH
3 |buoxumus MOJIOCTH PTa, buoxumus mosjoctu pra 0 https://e.lanbook.com
Janmnosa JI. A., Yaiika H. /book/104005
A., 2024 - 2025
4 |buoxumus TKaHel u O6wmen yrneBonoB benku u 0 https://www.
KHUJIKOCTEH MOJIOCTH pTa! ¢depmentsr OOMeH studentlibrary.ru/book
yueOHoe rmocobdue, aunuoB OOMeH OesKoB 1 /ISBN9785970472682.
Basusosa T. I1., 2024 - 2025 |nykneotunos bruoxumus html
MIEYCHH U KPOBH
buoxumus nonoctu pra
I'opMoHBI
DHepreTUYecKuii 00MeH
5 |Harmsonass OHOXUMHUS, O6wmen yrneBooB benku u 0 https://rsmu.

informsystema.ru
/uploader/fileUpload?




HYKJIeOTU10B brnoxumus
IIEYEHU U KPOBU
buoxumus nonocru pra
I'opmoHBI

DHepreTuvecKnii 0OMeH

name=125bn.
pdf&show=dcatalogues

/1/5366/125bn.
pdf&view=true

6 |buoxumus coequHUTENBHON |OOMEH OEIKOB U 0 https://rsmu.
TKaHU: yueOHOe mocooue, HYKJICOTH10B brnoxummst informsystema.ru
[ITatoBa O. I1., 2024 - 2025 |mosocTH pTa /uploader/fileUpload?
name=190705.
pdf&show=dcatalogues
/1/4533/190705.
pdf&view=true
7 |buoxumus xxupoBoii TkaHu: |(OOMeH mumuI0B [ OpMOHBI 0 https://rsmu.
[yaeOHOe mocobue 1is informsystema.ru
MEIUIIMHCKUX BY30B], /uploader/fileUpload?
Tumun O. A., 2024 - 2025 name=191741.
pdf&show=dcatalogues
/1/5241/191741.
pdf&view=true
8 |buoxuMus MBITIIEYHOM OOMeH yrieBo10B 0 https://rsmu.
TKaHU: yaeOHOe rmocodue, DHepreTuvecKuii 0OMeH informsystema.ru
TepentseB A. A., 2024 - /uploader/fileUpload?
2025 name=189712.
pdf&show=dcatalogues
/1/3965/189712.
pdf&view=true
9 [Principles of medical OO6wmeHn yraeBoaoB benku u 70
biochemistry: Tutorial on dhepmenTsr OOMeH
biochemistry for foreign nunuaoB OOMeH O€NTKOB U
students of medical HYKJIeOTH10B bruoxummst
department of higher MeYeH! U KPOBHU
education institutions, buoxumus mosoctu pra
Davydov V. V., I'opMonBI
Grabovetskaya E. R., 2024 - |DHepretudeckuii oOMeH
2025
10 |Principles of Medical Oo6wmeHn yrneBonoB benku u 10

Biochemistry, Meisenberg
G., Simmons W. H., 2024 -

dbepmentsr OOMeH

murmnoB OOMeH OeNKoB U




2025 HYKJ1€0TU10B bruoxumus
MIEYEHU U KPOBU
buoxumus nonocru pra
I'opmoHBI

DHepreTuvecKnii 0OMeH

11 [Medical Biochemistry: [a OO6meH yraeBoaoB benku u 49
textbook], Davydov V. V., |bepmentsr OOMeH

2024 - 2025 o OOMeH OenKoB U
HYKJIeoTH10B buoxumus
MEYEeHU U KPOBH
buoxumus nmonoctu pra
I'opmonsl

DHepreTUIecKuii 00OMeH

12 [Netter’s Essential O6wmen yrneBonoB benku u 10
Biochemistry, Ronner P., bepmentsr OOMeH
2024 - 2025 nunugoB OOMeH OEIKOB 1

HYKJIEOTHI0B broxumust
IEYECHU U KPOBU
buoxumus nonoctu pra
I'opMoHBI

DHepreTUvecKrii 0OMeH

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

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

1. KoncynbTant cryaenta http:// www.studentlibrary.ru
2. http://www.biblioclub.ru  (’mexTpoHHass OubOnHOTEUHass cucTeMa «YHHUBEPCUTETCKAs

6ubnuoreka onnaitny PHUMY um. ITuporosa)

9.3. IlepeyeHb HH(POPMALNMOHHBLIX TEXHOJOIHiH, HCHOJb3yeMbIX TMPH OCYLIECTBJEHUH
00pa3oBaTe/IbHOTO TNpoLecca Mo AUCHUIUINHE (MOAYJII0), BK/IKYAs NepeyeHb MPOrpaMMHOIO

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

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

3. ABTOMaTH3MpOBaHHasi 00pa30BaTeNbHAS CPEla YHUBEPCUTETA



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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