OE[EPANBHOE
FOCYOAPCTBEHHOE ABTOHOMH
OBPA3OBATE/IbHOE YYPEX[EH!

BbICLUErO OBPA30BAHUA *

MUWHUCTEPCTBO 3JIPABOOXPAHEHUSI POCCUMCKOM ®EJEPAIIMA

(I)ez[epam,ﬂoe rocyiapCcrB€eHHOC aBTOHOMHO¢€ 06pa3OBaTean0e YupexjaeHnue

BbICIIEro 00pa3oBaHus «Poccuiicknii HAIMOHAJIBHBINA MCCIEA0BATEIbCKUAI MeIMIMHCKUI
ynusepcurer umenn H.U. ITuporosa»
Munucrepcersa 3apaBsooxpanenus Pocceuiickoi ®@enepanuu
®I'AOY BO PHUMY um H.U.IInporosa Munzapasa Poccun (Iluporosckuii YHHBepcuTer)

JenapraMeHT Me:KIYHAPOIHOIO Pa3BUTHS

YTBEPXJIAIO

Hupexrop MucTHTyTA

I'puropsesa SIna OnerosHa

PABOYASA ITPOI'PAMMA JTUCHHUIIJIMHBI
b.1.0.08 buoxumus
Tt 00pa30BaTENBHON MPOTpaMMBbl BEICIIIET0 00pa3oBaHus - mporpaMMbl CrierianuTeTa
10 HAIPABJICHUIO OATOTOBKHU (CHEUATBLHOCTH)
31.05.01 JleueGHoe neno
HaMpaBJICHHOCTH (MTPO(UIIb)

[IpakTrueckas MeIuIIMHA

POCCUMCKIM HALIVIOHATbHBI
VICCNE[OBATENLCKMN 4
MEMLIMHCKMN YHUBEPCUTET 7
VIMEHW H.J. TMPOrOBA"
MVHVICTEPCTBA
3[IPABOOXPAHEHWS POCCUICK
SEAEPALIMM

Mocxksa 2025



Hacrosimas pabouas nmporpamma auctumuinabl b.1.0.08 buoxumus (nanee — padouas nmporpamMma
TUCIUIUIMHBI) SBJSETCS 4YacThio mporpamMmbl CrienuamuTeTa IO HANpaBICHUIO MOATOTOBKH
JleueOHOE 1medo.

(cnmenmanpHocTH) 31.05.01 Hanpasnennocts (mpodunib) oOpa3oBaTebHOM

nporpammel: [IpakTuyeckas MeAULIMHA.

dopma 00yueHus: OUHAS

CocraBurenu:
Ne damunus, Yuénasn HokHoCcTh Mecto padoTsI Hoanuce
HNma, CTelneHb,
OtuecTBO 3BaHuUe
1 | llecTomanos JIOKTOP 3aBenyronmit | ®I'BY
Anexcanap MEIULUHCKUX kadeapoit «HanuonaynbHbIl
BsaecnasoBuu HAyK, OMOXUMHU U MEIUIMHCKUN
npodeccop MOJIEKYJIIPHOM | MCCIIEN0BATEIbCKUI
ouonorun LIEHTP JETCKOU
NoOMX reMaToJIOTHH,
OHKOJIOTUH U
UMMYHOJIOTUH UM.
Jmutpus Porauesa»
Munsnpasa Poccun
2 | bopucenko KaHAUAaT JloueHt OI'AOY BO PHUMY
Omnbra MEIULUHCKUX Kadeaps nM. H.M. ITuporosa
BrnagumupoBHa HAyK, TOLECHT OMOXUMUU U Munzapasa Poccun
MoutekyssipHoit | (ITuporosckuii
ouonoruu YHuBepcurer)
NoMX
3 | 3abomxorHEBA KaHaIuaaT JlomieHT OI'AOY BO PHUMY
Amnacracus OMOJIOTHYECKUX Kadeapol um. H.W. ITuporosa
AnexcaHApoBHA HayK, JOLICHT OMOXUMHHU U Munzapasa Poccun
Moutekyssipaoit | (ITuporosckuii
ouonoruu YHuBepcurer)
NoMX




4 | [aroBa Onbra KaHIuJaT JoueHt OI'AOY BO PHUMY
ITerpoBHa MEIULUHCKUX kadenpsl nm. H.W. TTuporosa
HayK, JIOLEHT OMOXUMMHU U Mun3sapasa Poccun
MoutekyssipHoil | (ITuporoBckwii
ouonoruu YHuBepcurer)
NoMX

Pabouas mporpamMma JTUCIUIUTMHBI PACCMOTPEHA M 0JJ00peHa Ha 3aceaHuu Kadeapsl (MpoTokor No
OT«  » 20 ).

Pabouas mmporpamMma JUCHUIINIMHBI pCKOMEH0OBAHA K YTBECPXKIACHUIO PCICH3CHTAMM:

Ne damuiius, Yuénas Jo/xHOCTH MecTo padoThI Hoxnuch
Hms, OTuecTBO CTeneHb,
3BaHue
1 | Herpebeuxuit JOKTOP JIUPEKTOP OI'AOY BO PHUMY
Bagum XUMHYECKHUX WHCTUTYTA nm. H.W. ITuporosa
BuranseBuu HayK, dapmammu 1 | Munzapasa Poccun
JOLEHT MeaunuHckor | (IIuporoBckuii
XUMUHU VYHuBepcurer)

PaGouas nporpaMma JHCHUILUIMHBI PAaCCMOTPCHA U 01[06peHa COBCTOM HHCTUTYTa I[enapTaMeHT

MEXIYHAPOJIHOTO pa3BUTHS (TIPOTOKOT No OT«__ » 20 ).



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

1. ®enepanbHBIi TOCYIApCTBEHHBIH 00pa30BaTENbHBIM CTAHAAPT BBICIIETO OOpa3oBaHUS —
cneunanurer no cneuuanbHoctd 31.05.01 JleueOHOe nen0, TBEP>KAEHHBIM MPUKA30M
MunucTtepcTBa HaykH M Bbiciiero oopasosanust Poccuiickoit denepannn ot «12» asrycra 2020
r. No 988 pyk;

2. OOmras xapakTepuCcTHKa 00pa30BaTeIbHON IPOTrPAMMBI;

3. Y4eOnbIi 1aH 00pa30BaTEIHLHON MPOTPAMMEI;

4. YcraB ¥ TOKaJbHBIE AKTHl Y HUBEPCUTETA.

© @enepasibHOE TOCYIapCTBEHHOE AaBTOHOMHOE O00pa3oBaTebHOE YUPEKICHUE BBICIIETO
obpazoBanusi «PoccUiiCKMiI HAIIMOHALHBINA HCCIIEIOBATEIILCKUNA MEIUIIMHCKUN YHUBEPCUTET UMEHHU

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



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

1.1.1. Lens.

MoJTydYeHre OOyYalOMUMHKCS CUCTEMHBIX 3HAHMM 00 OCHOBHBIX 3aKOHOMEPHOCTSX MPOTCKAHHS
MeTabOTNYECKUX TPOIECCOB, OMNMPEICIAIONIUX COCTOSHUE 30POBhI M aJanTalMd 4YeJOBeKa Ha
MOJIEKYJIIPHOM, KJIETOYHOM M OPTaHHOM YPOBHE IIEJIOCTHOTO OpPraHM3Ma, a TaKXKe B IOJIYyYCHHH
00yJarNIMMHCS HAaBBIKOB TMPHUMEHATH TMOJIYyYCHHBIC 3HAHUSA MU HWHTEPIPETAINH PE3YyJIbTaTOB
OMOXMMHUYECKHUX UCCIEAOBAHUMN TIPH PEIICHUN KIMHUYECKUX 3a]1a4

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

® ®dopmupoBaHHE TOTOBHOCTH U CIIOCOOHOCTH MPUMEHSTH 3HAHUS U YMEHHUS aHATU3UPOBATH
JTaHHbIE PE3YJIbTaTOB OMOXMMHYECKHX UCCIIEI0BAaHUM U HCIOJIb30BAThH MOTYYEHHbIE 3HAHUS
JUIsi OOBSICHEHUSI XapakTepa BO3HHUKAIOIUIMX B OpraHuM3Me 4YeloBeKa H3MEHEHUU W
JIMarHOCTHUKH 3a00JIeBaHUM;

® ®dopmupoBaHKe/pa3BUTHE HABBIKOB aHAIUTHYECKOW pabOThl ¢ MHpOpMaiuen (yueOHOI,
Hay4YHOH, HOPMATHBHO-CIIPAaBOYHOM JIMUTEpATypod U JPYrUMHU HUCTOYHUKAMHU), C
MH(OPMALIMOHHBIMU TEXHOJIOTUSAMHU, TUATHOCTUYECKUMHU METOJAMH UCCIIEI0BAaHUSIMU;

® ®dopmupoBaHHe HABBIKOB OOIICHHS C KOJUIEraMH W MAIMCHTaMH C yYETOM JSTHKH M
JICOHTOJIOTUU

® ®dopmMupoBaHHEe CHUCTEMbl 3HAHMH OHOXMMHYECKHX U  MOJICKYJSIPHBIX OCHOB
(GyHKIMOHMPOBAHUS OpraHu3Ma 4esloBeKa, MpeBpallleHuid BElIeCTB B OpraHu3Me YelloBeKa,
CBSI3M OTHX IMPEBpalleHUd C JAeATENIbHOCThIO OpPraHOB U TKaHEW, peryisiuuu
MeTab0IMUECKUX MPOIIECCOB U MOCIEICTBUAX UX HAPYIICHHUS;

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

® ®dopmupoBaHue/pa3BUTHE YMEHHUI, HABBIKOB, KOMIICTCHI[MA, HCOOXOIMMBIX B OpraHU3AINN

npodeccroHabHOM 1eATENbHOCTH;

1.2. MecTo AucOMIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

HucnumuinHa «buoxumus» uszydaercs B 3, 4 cemectpe (aX) M OTHOCUTCS K 00s13aTeIbHONW YacTu
osoka b.1 mucrinmnasl. SBnsgercs 00s3aTeIbHON TUCIIAIIIINHON.

OO6m1ast TpyA0€MKOCTh TUCIHMIUIUHBI cocTaBisieT 7.0 3.¢.

JIJis yCTIeTHOTO OCBOEHMSI HACTOSIILEN TUCHUIUIMHBI 00yYaroUuecs TOJKHbBI OCBOUTH CIIEAYIOIINE
muctumnHel: OOmiast 1 6nooprannyeckast Xxumusi; buonorus; @usnka, MaTeMaTHKA.

3HaHMSI, YMEHUS U OIBIT IPAKTHYECKOHN JEesATeNIbHOCTH, MPUOOPETEHHbIE TP OCBOCHUHU HACTOSIIEN
JTUCLUIUIMHBI, HEOOXOIUMBI JJI YCIEUIHOTO OCBOEHHUS JUCLUUIUIMH: AHecTe3nonorus. HTeHcuBHas
tepanus; [mrumena; [ocnmransHass tepanus; [ocnuranbHas xupyprus; JleTckas Xupyprus;

Ummynonorust; [lepmatoeneponorusi; Mudekunonnsie Oonesnu; Kiamnudeckas ¢apmakosiorus;



O6mas xupyprus; OtopuHonapunroiorus; Odranpmonorusi; @akynabTeTcKas XUPYpPTHUS;
[MaTtodusmnonorus, kmuHU4eckas natodusuonorus; Cromartonorus; TpaBMaTOJIOTHs M OpPTONEIUS;
VYponorus; @axkynprerckas tepanus; Papmakosorus; @Tuznarpus; INUAEMHOIOTUS; AKYILIEPCTBO U
THHEKOJIOT U

3HaHUs, YMEHUS U OMBIT MPAKTUYECKOH JeATeNbHOCTH, TPUOOPETEHHBIE IPH OCBOCHUN HACTOSIIECH
JUCHUTUIMHBL, HEOOXOAUMBI JUIsl YCHEIIHOTO MPOX0XKAECHUS MPakTUK: OCHOBBI NPAKTUYECKUX HABBIKOB
nuarHoctudeckoro npoduist; [Ipaktuka muarnoctudeckoro mpoduist; IIpakTuka 1Mo HEOTIOKHBIM
MEIMLIMHCKUM MaHunymsauusaMm; [Ipaktuka xupyprudeckoro mpoduis; IlpakTuka mo moxydeHHIo
npo¢eCCHOHAIBHBIX YMEHUH U OMBITAa NMPO(ECCHOHANIBHON AESITEIbHOCTH Ha JOJDKHOCTSAX CPETHEro
MEIULUHCKOT0 mepcoHana; HaydHo-uccienoBaTensckas pabora (ImojydyeHHE NEPBUYHBIX HABBIKOB
Hay4YHO-HCCIIeIoBaTeIbckoi paboThl); IIpakTuka obmeBpauedHOro mpoduis; IIpakTuka akymepcko-

THHEKOJIoTH4YecKoro npoduis; [IpakTika TepaneBTHIecKoro mpopus.



1.3. Iliianupyemble pe3yJbTaThl OCBOCHUS JUCIHUIJIMHBI

Cemectp 3

KOI[ U HAUMCHOBAHHUEC KOMIICTCHIIUHU

Koax u HammeHoBaHnue
HHAUKATOPA 10CTHKECHUS

KOMIIETCHIINHN

Ilnanupyemsle pe3yabTaThbl OCBOCHHMS AUCHHUIIIMHBI (MOXYJIA)

OIIK-5 CnocobeH onennBaTh MOP(PopyHKIMOHATbHBIE, (U3H0JIOTHYECKHE COCTOSIHUS U

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

OIIK-5.1/12 OuenuBaet
MOpPGOPYHKIIMOHATHHBIE,
(bu3HOIOTHYECKIE
COCTOSIHUS U
[ATOJIOTUYECKHE MTPOLIECCHI
B OpraHM3Me YesoBeKa 1o
CpeJlICTBaM MHTEpIIpEeTalun
pe3yJIbTaTOB KIMHUKO-
1abopaTopHOH,
MHCTPYMEHTAIBHOU U
(GyHKIIMOHATIBLHON
JUArHOCTHKY MPU PELICHUH

npodeccuoHaNbHBIX 3a7a4

3HaTh: 3HaUcHUE OMOXUMHUECKUX ITOKa3aTeleH JJI1 OIICHKHU

COCTOAHHA ITAllMCHTA

YMeTh: UCIOIB30BaTh AUAarHOoCTHYCCKHNEC BO3MOXKHOCTHU
COBPEMCHHBIX MCTOAOB JJIAI UHTCPIPCTALIUU PC3YJILTATOB

OHMOXMMHYECKOI0 HCCICOOBaAHUA

Baaners npakTu4ecKuM ONbITOM (TPYAOBBIMHU J€iiCTBUAMHU):
HaBbIKaMU MPUMEHEHUS OJyUYEHHBIX 3HAaHUI PU pelIeHUH

po¢eCCUOHAIBHBIX 337124

YK-1 CnocoGeH ocymiecTBJISATh KPUTHYECKUI aHAJIHM3 NPO0/IeMHBIX CUTYallHil HA OCHOBeE

CUCTEMHOTO 1mmoaxoaa, BLIpaﬁaTbIBaTb cTpaTreruio JelcTBUil

VYK-1.1/12 Onpenenser

npo6ensl B MHGOpMaIuH,

HE0OXOUMOM I pelleHus

Ipo0JIEMHOM cUTyalluy, U
MPOEKTHPYET MPOLECCHI IO

UX YCTPaHEHUIO

3HaTh: OCHOBHBIE 3aKOHOMEPHOCTH OMOXHMHUYECKHX IMponeccoB,

MMPOUCXOAAIINX B OPraHU3ME YCJIOBEKA

YMeThb: aHATM3UPOBATH HEOOXOUMOCTH B JOTIOTHUTEIIBHBIX
OMOXMMHUYECKHUX UCCIEAOBAHUSX JIJISl PEIICHUSI IPOOJIEMHON

CUTYyalllH

Biajers NpakTH4YeCKUM ONBITOM (TPYAOBBIMHM eHCTBUSIMH):
HaBBIKAMH MPOEKTHUPOBAHUS IPOIIECCOB MO YCTPAHEHHUIO TTPOOEIIOB B
MH(pOpPMAIIMK O COCTOSHUY MALMEHTa C TTOMOIIbI0 OMOXUMUYECKUX
METOJIOB C HCIOJIb30BAHUEM JTOCTOBEPHBIX UCTOYHUKOB JIJIS

MHTEPIIPETALMU [TOJIy4€HHON HHpOpMauu




VK-1.11/14 PazpabatbiBaeT
U COJIEPKATEIBHO
apryMEHTHPYET CTPaTETHIO
peuIeHus mpooIeMHON
CHTYyallil Ha OCHOBE
CHCTEMHOTO U
MEKANUCIMTUTMHAPHOTO

IMOJIXO0I0B

3HAaTbh: OCHOBHBIE OMOXHUMHYECKHE TCPMUHBI, OIMUCBIBAIOIINEC

XHAMUKO-OMOJIOTHYECKHUE MMPpOLCCChl B OpraHU3ME YCJIOBCKA

YMerh: AHAJIU3UPOBATH UBMCHCHUA OMOXUMUYECKUX IMponeccoB Mnmpu

PAa3BUTHUU MATOJIOTUYCCKUX COCTOSTHUM

BuaseTs npakTHYeCKUM ONBITOM (TPYAOBBIMU /1€ CTBUAMM):
peleHus MOCTaBICHHOM MPOOJIEMHOM CUTYallui Ha OCHOBE

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

YK-2 Cnoco0eH ynpaBJsiTh POEKTOM HA BCeX ITANAaX ero ;KU3HEHHOI0 UK

YK-2.M/11 Pa3pabareiBaet
KOHIICTIITUIO TIPOCKTa B
paMKax 0003HAaYCHHOU
poOJIeMBbI: POPMYITHPYET
1eITb, 3a/1a9H,
000CHOBBIBAET
aKTyaJbHOCTh, 3HAYUMOCTH,
OKU/IaeMbI€ PE3yJIbTaThl H
BO3MOYKHBIE Cephl UX

IMPUMCHCHU A

3HaTh: BO3MOXHbIC HAPYIICHUS B METAOOJIMYECKHX MpoLieccax

YMern: (bOpMy.]'IPIpOBaTB OCJIb U 3a/1a4i IIPpHU NOATOTOBKE K
6I/IOXI/IMI/I‘ICCKOMY O6CJ'I€I[OB8.HI/II-O AJI pCHICHU A Hp06HeMBI y

InanucHTa

Baaaerb NpakTHYeCKUM ONBITOM (TPYAOBBIMM I€HCTBUSIMH):
HaBBIKAaMHU 00OCHOBBIBATh aKTYyaJIbHOCTh, 3HAUMMOCTb, 0’KH/1aeMbIC
pe3yabTaThl U BO3MOXKHBIE C(hephbl MPUMEHECHHSI aHAITH3a

OMOXMMHUYECKHUX MapaMETpoOB B OICHKE COCTOAHMSA ITAllUCHTA

VYK-2.1]12 IInanupyer
HE00XO0IMMbIE PECypChl, B
TOM YHCIIE C yUYETOM HUX

3aMCHACMOCTHU

3HaTh: 3aKOHOMEPHOCTH B OMOXMMHYECKUX MPOIECCax

YMerh: AHAJIM3UPOBATH BO3SMOKXHOCTU HCII0JIL30BATH

OMOXMMHUYECKUE METOIBI B TUATHOCTUKE 3a00I€BaHMIA

Bananers npakTH4eCKHUM ONBITOM (TPYAOBBIMH 1CHCTBUAMM):
HaBbIKaMU IUIAHUPOBATH HEOOXOUMBIE PECYPCHI B UCIIOIb30BAaHUH
OMOXMMHUYECKUX MOJIXOA0B /IS aHAIN3a U KOPPEKIIUU COCTOSHUS

ManuceHTa, B TOM YUCJIC C YYCTOM HUX 3aMCHACMOCTH

VK-2.1/13 PazpabaTsiBacT
TUTaH pean3alliy MPOeKTa C
HCIIOJTb30BaHUEM
HHCTPYMEHTOB

TJIAaHUPOBAHUS

3HaTh: 3HAUCHHC ONpCACIICHUA OMOXMMUYECKHUX MOKa3aTeIch

YMeThb: OlLICHUTh BO3MOXKHOCTh UCITOJIb30BaHUS OMOXMMHUYECKHUX

IIOAXOJ0B B p€ajin3aliiu IIPOCKTa

Baaaers NpakTH4YeCKHUM ONBITOM (TPYAOBBIMHM eHCTBUSIMH):
HaBBIKAMU pa3pabOTKH IJIaHA PeasU3aIliy IPOSKTa BKIIOYAIOIIETO
OMOXMMUYECKHE ACTIEKTHI C HCIIOIH30BAHUEM HHCTPYMEHTOB

TUIAaHUPOBAHUSA




YK-2.M/14 OcymiecTBasier
MOHHUTOPHHT XOJa
pean3aiuy MpoeKTa,
KOPPEKTUPYET OTKIIOHEHHS],
BHOCHT JIOMOJHUTEIbHBIE
W3MEHEHM B IUIaH
pean3aiuy MpoeKTa,
YTOYHSIET 30HBI
OTBETCTBEHHOCTHU

Y4aCTHHUKOB IIPOCKTA

3HaTh: POJIb OMOXMMUYECKHUX MPOLECCOB B (PYHKIIMOHUPOBAHUH

oprannui3mMa 4CJIOBCKa

YMmerThb: YTOYHATH 30HBI OTBCTCTBCHHOCTHU YHYAaCTHUKOB IIPOCKTA C
YUC€TOM IMOHUMAaHUA POJIA OMOXMMHYECKUX aCIIEKTOB B JUAarHoCTUKE

X JICYCHHUH ITalTUCHTOB

BuaseTs npakTHYeCKUM ONBITOM (TPYAOBBIMU /1€ CTBUAMM):
HaBBIKAMU MOHUTOPHHTIA XOJ[a peaan3aluy IpoeKTa,
KOPPEKTUPOBAHMsI OTKJIOHEHU !, BHECEHNS N3MEHEHNUS B IUIaH
peanu3aiyy MpoeKTa ¢ y4eToM JaHHBIX OMOXUMHUYECKUX

MokKa3aTeieil B OopraHu3anyy MOMOIIH MalUCHTaM

Cemectp 4

Koa 1 HauMeHOBaHHE KOMIIETEHIIMH

Koa v nanmenoBanue
HHIMKATOPA J0CTUKEHUS

KOMIIETCHIIMHU

Ilnanupyemble pe3yJbTAThl OCBOCHHS AUCHUILINHBI (MOLYJI51)

OIIK-5 Cnoco0en onennBatb MOp(podyHKINOHANbHBIC, (HU3N0T0THYCCKHE COCTOSTHUA U

MaToJIOrHI€CKue MPOoUEeCChl B OPraHu3Me 4€JI0BEeKa AJisl PCIICHUSA HpO(l)eCCI/IOHaJ'lebIX 3agavd

OIIK-5.1M /2 OuenuBaet
MOpGOPYHKITMOHATBHBIE,
dbuznonornyeckue
COCTOSTHUS U
MATOJIOTUYECKHE MPOLIECCHI
B OpraHU3Me YesoBeKa 1o
CpelICTBaM MHTEpIIpeTaluu
pPe3yNbTaTOB KIMHUKO-
1ab0paTOPHOH,
MHCTPYMEHTAIBLHOU U
(YHKIIMOHATILHOM
JTUArHOCTHKY MPU PELICHUH

HpO(i)CCCI/IOHaJ'IBHBIX 3aJa4

3HATh: 3HAUYEHNE OMOXMMHUYECKUX ITOKA3aTeIEH I OIIEHKHU

COCTOsHHA ITallMCHTa

YMeTh: UCI0Ib30BaTh JUAarHOCTUYCCKHUE BO3MOXKHOCTHU
COBPCMCHHBIX MCTOAOB I UHTCPHPCTALIUN PE3YJIbTATOB

OHMOXMMUYCCKOTO HUCCICAOBAHUA

Bianers npakTH4YeCKUM ONBITOM (TPYA0BBIMU /IeiiCTBUAMM):
HaBbIKaMU MPUMEHEHUS TOTyYEHHBIX 3HAHUH MPU pelIeHUH

npodeccuoHaNbHBIX 3a7a4

YK-1 Cnoco0eH ocymecTBJIATh KPUTHYECKUI aHAJIN3 NPO0JeMHBIX CUTYallil HA OCHOBE

CHCTEMHOIO0 MOAX0/1a, BLIPA0ATHIBATH CTPATETHIO A€ CTBUI




VYK-1.UA2 Onpenensiet
npo0ensl B uHpopmanuu,
HEOO0XOIMMOM JJIs peIIeHust
npoOJIeMHON cuTyauu, u
IPOEKTHPYET MPOLECCHI IO

UX YCTPAHEHUIO

3HaTh: OCHOBHEIC 3aKOHOMCPHOCTHU OMOXHMUYECKHX mponeccos,

MIPOUCXOJSIINX B OPraHU3ME YEIOBEKa

YMeTh: aHATM3UPOBATh HEOOXOAUMOCTD B IOTIOIHUTEIBHBIX
OMOXMMHUYECKUX HUCCIICAOBAHUIX JJISl pEIICHUs POOIEMHON

CUTYyaL1

BuaseTs npakTHYeCKUM ONBITOM (TPYAOBBIMU /1€ CTBUAMM):
HaBBIKAMHU MPOEKTUPOBAHUS MPOLIECCOB MO YCTPAHEHUIO MPOOEIIOB B
MHGOPMAIIUU O COCTOSIHUY MALMEHTa C TIOMOIIbI0 OMOXMMHUYECKHX
METOJIOB C UCIIOJIb30BAHUEM JOCTOBEPHBIX HCTOUHUKOB JJIsI

MHTEpIpeTalny NOTy4eHHOU HHPOpMALUU

VK-1.1/14 Pa3paOatsiBaet
U COJIEpKaTEeIbHO
apryMEeHTHUPYET CTPATErHI0
perieHus: mpoOIeMHOM
CUTYalluu Ha OCHOBE
CUCTEMHOI0 U
MEXIUCHUIUTMHAPHOTO

IMOAXO0JI0OB

3HaTh: OCHOBHBIE OMOXUMHUYECKHE TCPMUHBI, OIMMUCBIBAIOIINC

XAMHUKO-OHOJIOTHYECKHE MMPpOLECCChl B OpraHU3ME YCJIOBCKA

YMmerh: AHAJIIM3UPOBATh U3MCHCHUA OHMOXHMHUYECKHUX MpouecCCoOB IIPpH

Pa3BUTHHU MMATOJOTHYCCKUX COCTOSTHUH

Biajers NpakTH4YeCKUM ONBITOM (TPYAOBBIMHM 1eHCTBUSIMH):
perieHust MOCTaBICHHOM MPOOJIEMHON CUTYaIlH HAa OCHOBE 3HAHUI
MeTa00JIMYECKUX MPOIIECCOB M OMOXMMHUYECKUX aCTICKTOB

IMAarHOCTHUKY 3a00JIeBaHNil

VYK-2 Cnioco6eH ynpaBJfATh NPOEKTOM HA BCeX 3TANAX €ro »KM3HEHHOT 0 IUKJIa

YK-2.1J11 Pa3pabareiBaer
KOHIICTIITUIO TIPOEKTa B
paMKax 0003HaUeHHOU
npobaeMsl: popMyIupyeT
1IeITb, 3a/1a4H,
000CHOBBIBAET
aKTyaJbHOCTh, 3HAYUMOCTH,
OKU/IaeMbI€ PE3yJIbTaThl U
BO3MOXKHBIE chepsl uxX

IMPUMCHCHU A

3HaTh: BO3MOKHBIE HapylmCcHUs B META00IUYECKHUX nponeccax

YMeTh: GOpMYITHPOBATH IIEITh U 33]]a9H TP ITOATOTOBKE K
OMOXUMHUYECKOMY O00CTIEIOBAHUIO ISl pEIICHUS TPOOIEMBI Y

nanuenTa

Biajers NpakTH4YeCKUM ONBITOM (TPYAOBBIMHM IeHCTBUSIMH):
HaBBIKAMHU 00OCHOBBIBATh aKTYaIbHOCTh, 3HAUMMOCTb, 0KH/1aEMbIe
pe3yabTaThl U BO3MOXKHBIE C(hephl MPUMEHEHHSI aHAJIN3a

OMOXMMUYECKHX mapaMETpoOB B OLICHKE COCTOAHUSA IMallKCHTAa




VK-2.1/12 [Inanupyet
HE00XO0IUMBbIE PECYpCHI, B
TOM YHCJIE C YYETOM UX

3aMCHACMOCTH

3HaTh: 3aKOHOMEPHOCTU B OMOXMMHUYECKUX MPOIECCax

YMerh: AHAJIU3UPOBATH BO3SMOXKXHOCTU HUCIIOJIL30BATH

OUOXMMHUYECKUE METOIBI B JUATHOCTUKE 3a00JI€BAaHUN

BuaseTs npakTHYeCKUM ONBITOM (TPYAOBBIMU /1€ CTBUAMM):
HaBBIKAMH TJIAHUPOBATh HEOOXOIMMBIE PECYPCHI B UCIIOIb30BAHUN
OMOXMMHUYECKUX MOJIXOA0B JJIS aHAIN3a U KOPPEKIIUN COCTOSHUS

ManucHTa, B TOM YUCJIC C YYCTOM HUX 3aMCHACMOCTH

VK-2.1/13 PazpabaTbiBaeT
TUTaH pean3aluy MPOeKTa C
HCIIOJIb30BaHUEM
HHCTPYMEHTOB

TJIAaHUPOBAHUS

3HaTh: 3HaUeHUE ONpCACIICHUA OMOXMMHYECKUX MMOKa3aTeIe

YMmerh: OLICHHUTBb BO3MOKHOCTDH HUCIIOJIb30BaHHA OMOXMMHYECKHX

IIOAXOJ0B B p€alu3aluu IIpOCKTa

Baagers npakTH4eCKUM ONbITOM (TPYAOBBIMHU ACHCTBUAMU):
HaBBbIKAMHU Pa3pabOTKH MJIaHA PeaTU3alUU IPOEKTa BKIOYAIOLIETO
OMOXMMHUYECKHE aCIIEKThI C UCTIOJIb30BAaHUEM HHCTPYMEHTOB

TJTAHUPOBAHUS

VYK-2.1/14 OcymecTBuser
MOHUTOPHHT X0J1a
peanu3alyy nIpoeKTa,
KOPPEKTUPYET OTKIOHEHHUS,
BHOCHUT JIOTIOJTHUTEINIbHBIE
U3MEHEHHUs B TUIaH
peanu3alyy nIpoeKTa,
YTOYHSET 30HBI
OTBETCTBEHHOCTHU

Y4aCTHHUKOB IIPOCKTa

3HaTh: posib OMOXUMHUYECKUX MIPOLECCOB B (DYHKIIMOHUPOBAHUU

oprannu3mMa 4cCJIOBEKa

YMmerThb: YTOYHATH 30HbBI OTBCTCTBCHHOCTHU YHYAaCTHUKOB IIPOCKTA C
YUC€TOM IMOHUMAaHUA POJIN OMOXMMUYECKHUX aCIIEKTOB B JUAarHoCTUKE

X JICYCHHUH ITalTUCHTOB

BuaseTs npakTHYeCKUM ONBITOM (TPYAOBBIMU /1€ CTBUAMHU):
HaBBIKAMU MOHUTOPHHTIA XOJa peaan3ally IpoeKTa,
KOPPEKTUPOBAHMsI OTKJIOHEHUH, BHECEHUS U3MEHEHNUS B IUIaH
peanu3aiyy MpoeKTa ¢ y4eToM JaHHBIX OMOXUMHUYECKUX

nokasareiiei B OopraHu3anyy MOMOIIH MalluCHTaM




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

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

YueOHble 3aHATHS

KontakTHasi padoTa 00y4aommuxcs ¢ npemnojgaBarejieM B 113 55 58

cemectpe (KP), B T.u.:

Jlexumonnoe 3anstue (JI3) 20 10 10

JlaGopaTopHo-nipakTudeckoe 3anarue (JII13) 72 36 36

Komnoxsuywm (K) 21 9 12

CamocrosiTesibHas padora odyuawmuxcs B cemectpe (CPO), 76 38 38

B T.4.:

[ToaroroBka K y4eOHBIM ayAUTOPHBIM 3aHATHIM 76 38 38

[Ipomexyrounas arrecrauus (KPIIA), B T.4.: 11 3 8

Dx3ameH (D) 8 0 8

3ayger (3) 3 3 0

[MoaroroBka k 3x3ameny (CPITA) 24 0 24

B yacax: OT/ = 224 96 128
OO01mas Tpy0eMKOCTh KP+CPO+KPITA+CPIIA
mucuuasl (OT) B 3aueTHbIX eauHunax: OT/I (B 7.00 3.00 4.00
qacax)/32




3. Copep:xkanue IUCHUNIHHBI

3.1. Conep:xanue pa3ieioB, TeM IMCHUILIAHBI

3 cemecTp
Ne Mudgp HaumenoBaHnue pasaena Conep:xanue pasjejia M TeMbl B
n/m |KOMIeTeHIIUH (MoayJis), TeMbl AUAAKTHYECKUX eJUHHIAX
AUCHMITHHBI
Pasnen 1. @epmenThl. JHepreTuyecKkuii 00MeH.

1 |[VK-1.U12, |Tema 1. DepmeHTHI. @OyHKIMHN OEIKOB B OpraHU3Me YelOBeKa.
VK-1.1U14, |DHepreTnueckuii oOMeH YpOBHH CTPYKTYpPHOIH OpraHU3auu OEIKOB.
YK-2.1/11, Crnoxuble 6enku. CTpoeHne u GpyHKIUH
YK-2.1/12, MHUOTJIO0MHA ¥ TEMOTIOONHA. AJITOCTEPUIECKIE
YK-2.1/13, s¢dexTs TeMmornoduna. ['emornoOnHONATHN.
YK-2.1]14, Xumudeckast Ipupojaa, GU3NKO-XUMUIECKHE
OIIK-5.1]/12 CBOWCTBA U OMOJIOTUYECKAs POJIb (HEPMEHTOB.

Knaccudukanus 1 HomeHkIaTypa GepMeHTOB.
Ctpoenue pepMEHTOB - IPOCTHIX, CIIOKHBIX,
130(hepMEHTOB: aKTUBHBIN U aJUIOCTCPUICCKUI
LIEHTPBI, poJib B Katanuse. OnpenencHue
MOHATHUS: Ko(akTop, XomodepMeHT, anopepmMeHT,
KoepMeHT, cyOcTpar, MeTaboIHT, TPOTYKT.
Mexanusm neiictBus ¢pepmenToB. Kunernka
(bepMeHTaTUBHBIX peakiuid. [IpuHIUmbI
Ka4yeCTBEHHOT'0 OOHAPYKEHHS U
KOJINYECTBEHHOT'O OIIPE/ICIIEHUS] aKTUBHOCTH
dbepmeHToB. EnuHuIel akTUBHOCTH. Perymnsius
aKTUBHOCTH (DEPMEHTOB. AJIJIOCTEpUIECKUE
depmentsl. U3odepmenTsl. Mcnonp3oBaHue
(bepMeHTOB B MeTUIIHE. BUTAMUHBI.
bruoxummnueckue QyHKIUN U KOQPEPMEHTHBIE
¢dbopMbl BuUTaMuHOB. OOITMI MyTh KaTabonm3Ma.
OxucnuTensHoe AeKapOOKCHINPOBAaHUE
nupyBarta. Luki TpukapOOHOBBIX KHCIIOT.
Perymsauus. Anabonnyeckue QyHKIMH KA
TPUKApOOHOBBIX KUCIIOT. AHAIIIEPOTUIECKUE
peakuuu. Makpospruudeckue cyocrparsl. [lytu
cunteza AT®: cyOcTpaTHOE U OKUCITUTEIIBHOE

dochopmmpoBanne. OKUCITUTEIHLHOE




dbochopmmuposanne AJID. Mexanuzm
COTPSDKEHHSI OKUCIIEHUS U (hochopruarpoBaHusl.
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.
duzuonorndyeckoe 3HaueHue pazoomenusi. UCP-
oenku. MoneKyIsspHO-OMOTOTUIECKIE ACTIEKThI

GyHKIMU ¥ TUCPYHKIUU MUTOXOHPUH.

Pa3pnen 2. OOMeH yriieBo1oB

VK-1.1]12,
VK-1.1]14,
VK-2.W/1,
VK-2. W12,
YK-2. 113,
VK-2.1]14,
OITK-5.1J12

Tema 1. OOMeH yT7I€eBOI0B

MexaHu3Mbl IEpeBAPUBAHUS YTIIEBOJIOB.
XapakTepucTuka u aencTrue GepMeHTOB,
Y4aCTBYIOILIUX B [TOJIOCTHOM U MPUCTEHOYHOM
MUIIeBapeHUU. MeXaHN3Mbl BCACHIBAaHUS
yrieBoioB. TpaHCHOpTEPHI MIIOKO3bI: BUBI,
0COOEHHOCTH CTPYKTYpHI, pyHKIuU. Hapymenue
NepeBapyuBaHUs U BCAChIBAHUS YTJIEBOJIOB —
CHUH/IPOM MajibabcopOILuu: MOHATHE,
OMOXMMHUYECKHE IPUUNHBI, META00INIECKHE
HapyLIEHUsI U TOCIEACTBHSI, MEXaHU3MBI
pa3BUTHS BEIYLIUX TUIOBBIX CUMIITOMOB. [1yTH
MOCTYIUICHUS U IPEBPAIEHUSI YTJIEBOIOB B
TKaHsX opranusma. Kiitouesas posb riarok030-6-
docdara, mytn ooMeHa. CHHTE3 TIIUKOTCHA.
buonoruueckoe 3HaueHue, peakuu, (GepMeHTHI.
Pacnag rimyMkoreHa — riIMKOT€HOIIN3.
buonoruueckoe 3nHaueHue, peakuu, (GepMeHTHI.
buonoruueckoe 3HaueHue U perysius ooMeHa
IJIMKOT€HA B MIEYEHH U B MbIIIIAX. [ THKOreHo3b1
1 arnukoreHo3sl. [locnencTsus HU3KOro
KOJINYECTBA TJIMKOreHa y AeTel. [ TuKonmn3:
MOHSITHE, 3HAUCHHE, [TOCIIE0BATEILHOCTh

peaxkuui, peryysus. Tarnbl HOJIHOrO a3pOOHOT0




OKHCJICHUS TIIIOKO3bl. DHEPreTUYECKHUIA BBIXO/I.
Cynpba MpoAyKTOB INIMKOJIN3a B a3POOHBIX
ycnoBusx. [lupysat: mytu oOMeHa, 3HaUeHUe,
peakiuu npeppaiieHus B anetTuiiCoA u
OKCaJIoaleTaT, SHEpreTUYecKuii OanaHc
okucienus 10 CO2 u H20. Mexanu3Mbl
YEeJTHOYHOTO TPAHCIIOPTa BOAOPOIA Yepe3
MeMOpaHy MUTOXOHIpUN. AHa’poOHOE
OKHcIIeHHe T0K03bl. Cy1p0a MpOayKTOB
TJIMKOJIN3a B @aHAYPOOHBIX YCIOBUSIX.
I'mokoHeorenes: cxema, cyOCTpaThl,
ouonornueckas posb. Lukn Kopu. I'moko3zo-
AJAaHWHOBBINA LIUKJI. PenMnpokHas perynsuus
TJIMKOJIN3a U IIIoKOHeorene3a. OcobeHHOCTH
MeTa0oIM3Ma IIIIOKO36I B IEYSHH, MO3Te,
CKEJICTHBIX MBIIIIIAX, )KUPOBON TKaHM, KIETKaX
kpoBu. [Ienro3odocdarHplii myTs.
buonornueckoe 3HaueHue. Peaknuu
OKHCIIMTEIBHOTO 3Tarna, PeryJsiius.
Anabonnueckoe 3Hauenne [1PI1 B neTckom
Bo3pacte. Hapymenwus B mento3odocharnom
nyTu. JledexT rioko30-6-
docharaerunporenazsl. Metaboau3m QpyKTO3bI.
Hapymenust metabonusma GpykTo3sl. Paznuuns
MeTabonu3Ma (PpPyKTO3bI B IEYEHU U B MBIIIIIAX.
Mertabonu3m ranakros3sl. Hapymenuns oomena
rajakTo3bl. Perymsinus conepkaHus TII0KO3bI B
KpoBU. Posb agpenanuHa, rioKaroHa u
MHCYJIHHA. [ Urep- u runoriinKeMusi: IPUYNHBI
BO3HMKHOBEHUS, MEXaHU3MbI CPOYHOM 1
JONTOCPOYHON KoMIeHcanu. MeTtabonndeckue
Y KIIMHUYECKUE TIOCJIEACTBUS OCTPBIX U

XPOHUYECKUX TUIIEP- U TUIIOTIIMKEMHUMN.

Pa3zgen 3. O0OMeH JTUNINIOB.

VK-1.1]12,
VK-1.1]14,
VK-2. W1,
VK-2. W12,
YK-2. W13,

Tema 1. OOMEH JUITHIOB.

MexaHu3MEbl NepeBapruBaHusd, BCaAaCbIBaAHUA
JIUITUTOB. (DepMeHTBI. 3HaueHne PAa3IIMYHBIX
Jiumas B ICPEBaprUBaHUN MUIICBOI'O JXUpaA y I[CTCﬁ
rpyaHoro Bo3pacta. JKemub: coctaB, GyHKIIHH,

MEXaHHU3M y4acTus B nuuieBapenuu. Crearopes:




VK-2.1]14,
OIIK-5.1]12

MPUYHHBI, TOCTIeACTBUS. MOOMIN3aIus )KUPOB U3
KUPOBOM TKaHU: PEAKLIUU, MEXAHU3MBI
peryJsiim, poJib TOPMOHOB, 3HAUCHHE.
AKTHBAIUS U TPAHCIOPT KUPHBIX KUCIIOT B
MUTOXOHAPUH. MeXaHU3MBbI [3-OKHCICHUS
KHUPHBIX KUCJIOT: PEaKIUH, PETYJIISAIHS,
sHepreTuueckuii 6ananc. Keronobie Tena:
Ouosiornueckas poJib, peakiuu ooMeHa,
perymsiius. Keronemusi, KeTOHypusi, TIPUYUHBI U
MEXaHU3MBI Pa3BUTHUS, TOCIIEACTBUSA. brocunres
KHUPHBIX KHCIIOT. DTallbl, PEaKLUH, CTPOCHUE
CHHTA3bl JKUPHBIX KHCIIOT, perysiius. buocunres
TPUALMIITIUIEPOTIOB. MeXaHU3M, PeryJsius,
TKaHeBbIe 0coOeHHOCTH. OOMeH
rinunepodocdonunuaos. buongoruueckoe
3HavyeHue. Pochonunuipl, Kak KOMIOHEHTBI
cypdakranToB. OOMEH CUHTOIIUIIHIOB.
3nauenue. Hapymenus. MonekynspHo-
OMOJIOTMYECKUE aCTIEKThI PETYJIISAIMU JTUITUIHOTO
obMeHa. XonecTtepol: OMOJIOTHYECKOe 3HAUYCHHE,
MyTH TOCTYIUICHUS U UCTIOIb30BAaHUS B
opranusme. CuHTE3 XoJiecTepoiia (cxema).
Perynsauus cunresa xonecrepoiaa. Mexanusm
MOCTYTIJICHUS XOJIeCTepoia B KJIeTKy. buocunres
KEITYHBIX KUCIIOT. TpaHcopT XonecTepoia.
['unepxomnecreponeMusi, €e IPUUNHBL,
nocuencTBus. MoJeKyIsipHO-0HOIOTnIecKHe
aCIIeKThI peryJIsuy 0OMeHa XoJecTepoa.
JIuronpoTenuHb! KPOBU: KIACCUPHUKAIINS,
CTpOEHUE, Tarnbl HOpMUPOBAHUSL, CXEMa
MeTabonu3ma. AoOenku: KiacCu(uKaIms,
¢byHkuuu. /lnarHocTuueckoe 3HaYeHHE
orpeiesieHus TunonporennoB. KoagduumeHnt
aTepOreHHOCTH. JJucnunonpoTenHeMuH.

MonekyJapHbIE MEXaHU3MBI aTEPOCKIIEPO3a.

4 cemecTp




Ne HIndp HanmenoBanue pasjaena Coaeprxanue pasjesia ¥ TeMblI B
/1 [KOMIIeTEeH N U (MoayJisi), TeMbI AMJTAKTHYECKUX eJUHHMIAX
AUCHMILINHBI
Pazgea 1. O0OMeH 0eJIKOB M HYKJIEOTH/I0B.

1 [VK-1.1U[2, Tema 1. OOMeH OeKOB U [TepeBapuBanue 6enkoB B JKKT. A30TUCTHII
YK-1.1]14, HYKJICOTHJIOB. Oamanc. OcoOCHHOCTH TepeBapruBaHusl OCITKOB Y
YK-2.1/11, neren. XapakTepuCTUKa OCHOBHBIX KOMIIOHEHTOB
YK-2.1]12, MUIIEBAPUTEIBHBIX COKOB (PKEITyAKa, KHIIEYHUKA,
YK-2.1]13, MTOKEITy I0YHOM kene3bl). OOpa3oBaHKe U
YK-2.1]14, cexpenus HCl. ®epMeHTaTUBHBIN THAPOITIU3
OIIK-5.1 /12 OCJIKOB B YKEITyJOYHO-KHUIIICYHOM TPaKTe.

MexaHu3Mbl BCAaChIBAHHUSI aMUHOKHUCIIOT.
buoxumuueckre acieKThl MyKO3aJlIbHOTO Oapbepa
KEITyJ0YHO-KUIIIEUHOT 0 TpakTa. [loBbIieHHas
MIPOHUIIAEMOCTh CTEHKU KUIICUYHUKA Y JIeTeH, ee
3HauYeHue U nocneacTsus. Hapymenue
nepeBapuBaHus 6enkoB. benkoBas
HEJO0CTAaTOYHOCTh: MPUUNHBI, METAOOTHMYECKUE U
KIIMHUYECKHE MOCIECTBUS, MPOPHUIAKTHUKA.
[Tyt 06pazoBanus myjia aMUHOKHUCIIOT B KPOBH U
€ro UCMoib30BaHue B opranuszme. Oouume
peakiuu oOMeHa aMUHOKHUCIIOT: PEaKINU
TpaHCAMHHUPOBAHMSL, IPSIMOTO U HEMPSIMOTO
NIe3aMUHUPOBAHUS, 1€KapOOKCUINPOBAHNUS,
TKaHeBble ocobeHHocTH. [TyTn ncnonp3oBanus
0€3230THCTOT0 OCTaTKa aMUHOKHCIIOT.
OO6pa3oBanne OMOTEHHBIX AMUHOB (TUCTaMUHA,
THpaMHHA, TPUIITAMUHA, CEPOTOHHUHA, Y-
aMUHOMACJISTHOM KUCIOTHI). Posib OHOTeHHBIX
aMHHOB B opranusme. Cxema myTeit oOMeHa
CeprHa U IJIHUIMHA, 3HAYCHHE KaXKJOTO My TH.
OOMeH ucTenHa: cxema ImyTeil, 3HaueHue.
3naueHne ®ADC B GH0IOrMIECKOM
cynspupoBanuu. [1lytn oOMeHa METHOHUHA U UX
3HaueHue. O6pa3oBaHue S-aeHO3ZUIMETHOHNHA,
€ro y4acTHe B peaKkIUsiX TPAHCMETUINPOBAHUSI.
Pecunres metnonuna, poias TI'®K u BuTamMmuHa
B12 B aTom mporiecce. CBs3p 00MEHOB

MCTHOHHMHA M IUCTCHUHA. MeTHoHNH Kak




JTUMOTPOMHEIH (hakTop. Cxema mytelr oOMeHa
[NIyTaMUHOBOM U aCIaparnHOBOM KHUCIIOT, UX
OMoCHHTE3, y4acTHe B 00e3BpEKUBAHUU
aMMHaka. [ TyTaMHMH Kak JOHOP aMUHOTPYTIIIbI
IpU CHHTE3€ pana coenuHeHuid. OOpa3oBaHue u
ucnosabs3oBanue B oprannsme 'AMK u 'OMK.
deHnMamaHuH: cxeMa oOMeHa, peaKIuu
oOpazoBaHust TUpo3uHa. KaTexonaMHUHOBBINA 1
MEJIaHUHOBBIH MyTH, PEaKIHH, PEryIISLHs.
I'OMOreHTHU3NHOBBIN IyTh (CXEMA).
DeHUIKETOHY U, AIbOMHU3M, aJIKaIITOHYPUSI.
Tpuntogan: cxema OCHOBHBIX ITyTeil OOMEHa.
Peakiiun GnocuHTE3a CEPOTOHUHA,
Ouonornueckoe 3HaueHue. Cxema
KUHYPEHHHOBOTO MYTH, U €r0 pojb. OOMeH
HYKJIEMHOBBIX KHUCJIOT: IEPEBAPUBAHUE U
BCacChIBaHHE MPOTYKTOB TUAPOJIN3a HYKIEMHOBBIX
KHCJIOT, TKAHEBOW 0OMEH HyKJIeoTHI0B. Cxema
OMoCHHTE3a IypPUHOBOTO KoJbla. HauanbHble
PETYISTOPHBIE pEAKIUKA OMOCUHTE3A IIypPUHOBBIX
HykJeoTuaoB. buocunres AM® u 'M® u3
WHO3UMHOBOW KUCIOTHL. Peakuu pacnana
ITyPUHOBBIX HYKJIEOTHJIOB 10 MOYEBOU KHCIIOTHI.
Hapymenre oOMeHa mypHuHOBBIX HYKJICOTH/IOB:
TUIEpypPUKEMHUS, I0J1arpa, MOYEKaMeHHas
Oosie3Hb. Peakiuu ucmonb30BaHus U
00e3BpeKUBaHMS aMMHUaKa: 00pa3oBaHue
rJlyTaMUHa, acliaparuHa, MOYeBHHBI - TKAHEBbIC
oco0eHHOCTH. CBSI3b OPHUTHHOBOTO ITUKJIA C
00OMEHOM aMUHOKHCIIOT M SHEPreTUYECKUM
obmenoMm. Hegoctarounocts epMEHTOB
OPHUTHHOBOTI'O IIUKJIA, IPUYNHBI U IOCIEACTBHSL.
MexaHu3Mbl OCTPON U XPOHUYECKON
TOKCHYHOCTH aMMHUaKa, MeTaboJIn4ecKue 1

KIMHUYCCKUEC ITOCIICACTBHA.

Pasnen 2. 'opmoHbI.

VK-1.1]12,
VK-1.1]14,
VK-2. W1,

Tema 1. 'opMOHBL.

I'opmons!. Konnenmuu npsMoit 1 00paTHOiM
MOJIOKUTENBHON U OTPUIATEILHON CBS3H;

NEPpMCCCUBHOCTHU T'OPMOHAJIBHOI'O I[GﬁCTBPISI;




VK-2.U]12,
VK-2.1]13,
VK-2.1]14,
OIIK-5.1]12

KOHIICTIIUS TKAHU-MHIIEHHU. DTarbl MeTaboin3Ma
TOPMOHOB. PenienTopsl TOpPMOHOB, BUIBL
MeMOpaHHBbIe, conpshkeHHbIe ¢ G-Oenkamu,
KaHaJIbHbIE, KaTATUTHYECKHE, ITUTO30JIbHBIE,
sepHbIe, PYHKIUH, METa0OIU3M.
MounekyJspHbIE MEXAHU3MBI ICUCTBUS
BOJIOPACTBOPHMBIX CHTHAJIBHBIX MOJICKYJI
(menTUAHBIX TOPMOHOB, (DaKTOPOB pOCTa,
IIUTOKWHOB U JIp.). BHyTpUKIeTOUHbIE
MOCPETHUKY JICHCTBHS TOPMOHOB: ITUKIMYECKHUE
HYKJICOTUIBI, TENTH/IbI, TIPOU3BOIHBIE JKUPHBIX
kucnot, UTO, I, Ca2+ u nip. - xumudeckas
pUpoJa, CTPYKTYpa, OOMEH, (GyHKIUH.
MexaHu3Msl JEUCTBUS TOPMOHOB PA3JIMYHbBIX
KJ1accoB. ['OpMOHBI TUTIOTATaMyca: 0COOEHHOCTH
OMOCHHTE3a, CTPYKTYPBI, MEXaHU3MOB JICHCTBUS,
¢yskuuid. TporHbIe TOPMOHBI THIIODU3A;
KJaccu(uKaius, XuMu4yeckast pupojia, 3HaYeHue
B peryssinuu GyHKIUN TeprueprudecKux xKees.
['unoranaMo-runopu3apHO-roHaHAs CHCTEMA.
OuosornuecKoe 3Ha4YeHne, KOMIOHEHTHI,
perymsiius. CTI: metabonu3m, MeTabonudeckre
u pusnonorunyeckue 3¢ pextsl. HeliporopmMoHs! -
OKCHUTOIIMH M Ba30IPECCUH, UX OHOIOTHYEeCKOe
neiicTBUe. AJpeHanuH, TJIIOKaroH,
TITIOKOKOPTUKOUIBI: CTPOCHUE, BIUSHUE Ha
oOMeH BelecTB. IHCYTUH: MOJIeKyIsipHbIe
MEXaHU3MBbI ACUCTBUS U OMOJIOTHYECKHE
a¢dexrel. CaxapHbiii auabdet. ['unoranamo-
rUNoQU3apHO-TOHAIHAS CUCTEMA.
OuosIornuecKoe 3Ha4YeHne, KOMIIOHEHTHI,
perynsius. TupeouHbIe TOPMOHBL: CTPOCHHE,
BJIMSIHAE Ha 0OMeEH BelecTB. PerynstopHas poib
CHCTEMBbI OKHCIMTEIBHOTO cTpecca. AKTUBHBIC
¢dopmbl Kuciopona u azota. IlepekucHoe
okucieHue tunuaoB. [lepekucHas Teopus Tudenu
KJIETKH. AHTHOKCH/IaHTHAsi CUCTEMa OpraHu3Ma.
MoexysipHO-0MOIOTHYECKHUE aCTIEKThI

peryjsinui CUCTEMbI OKHUCIUTCIIBHOT'O CTPECCaA.




Penokc-3aBucumMble (pakTOpbl TPAHCKPHITLINH.
dusnonornyeckoe 3HaueHNe cBOOOIHO-
panuKaibHOro okucieHus. Ponp B paronurose u
BocnajgeHnu. CBOOOJHOPATUKAIBHBIA MEXaHU3M
AHTUMUKPOOHOH 3aIIUTHI TPYIHOTO MOJIOKA.

CB00O0IHOpAAMKATILHOE OKHUCIICHUE TIPU

IaToOJIOrnn CGpI[G‘IHO-COCyHHCTOﬁ CHUCTCMBI.

Pa3nes 3. Buoxumus neyeHu M KpoBH.




VK-1.1/12,
VK-1.1]14,
VK-2.1/1,
VK-2.1]12,
YK-2.1]13,
VK-2.1]14,
OIIK-5.11]12

Tema 1. buoxumus reyeHu u

KpOBH.

buoxumus kpoBu. benku miaa3mel KPOBU:
KJ1accupUKaLs, METObI pa3aeIeHusl.
Oc00EHHOCTH YHEPTETUUECKOTO 0OMEHa,
HYKJICOTHIHOTO 0OMeHa, OOMeHa OEJIKOB,
JIUTIAIOB ¥ YTJICBOJIOB B SPUTPOILIUTE.
MexaHu3Mbl CBOOOHO-PAMKATBHOIO OKUCIICHUS
Y aHTUOKCHUJIAHTHOM 3aI[UTHI SPUTPOITUTA.
Mertremornooun. HacienctBeHnbie u
pUOOpEeTEeHHbIE HApYIIEHUs 0OMEHa B
sputporutax. [[puauHbI 1 MEXaHU3MbI CHIKCHHS
OCMOTHYECKOU PE3UCTEHTHOCTH U CTApECHUSI
SpUTpoLrTa. MeXaHU3Mbl TPAHCIIOPT KUCIOPO/a,
yriekucioro rasa, peryisiinun KOC. O6men
JKelle3a: poJib JKeJie3a B OpraHu3Me, MEXaHU3MBI
MHTECTHHAJILHOW abcopOLuu xene3a, myJibl
&Kellesa, peryJisilus roMeocTasa kenesa.
Hapymennst oOmeHa xene3a. buoxumudeckue
acrnekThl aHeMuil. JIelkonuThl: QyHKIUH,
XAMHYECKHH COCTaB, 0COOCHHOCTH OOMEHa
BeuecTB. buoxummuueckue acnekThbl GparonuTosa.
Cucrema remoctasa. [lepBUdHbBIN 1 BTOPUUHBIH
reMocras. XapakTepuCTHUKA SHA0TEIUS 1
SH0TENNATIBHBIX PaKTOpoB. TPOMOOLIUTHI,
MEXaHU3MbI aKTHBAIIUH TPOMOOITUTOB.
[1nazmeHnHbIe (haKTOPHI CBEPTHIBAHMUSL.
buoxumuueckne Mexanu3mMbl POpMUPOBAHUS
KpoBsiHOTO crycTka. Ponb Ca2+ u Butamuna K.
[IpotuBocBepThIBatoias cucreMa. Cuctema
¢dbubpuHOIM3a. METOABI OIIECHKH CUCTEMBI
remocTasa. Hapyiienus cuctemsl remMocTasa.
Pounb nmeyenu B nmoasiep;kaHuu roMmeocTasa — B
0OMEHE yTJIEBOJIOB, JIMTTHJIOB 1 OCIIKOB.
MeTtabonu3m 3taHosna. Poib neuenu B
MUTrMEHTHOM oOMeHe. brocunTes u pacman
remoryioouHa. [lopoupun u xentyxu.

JleTokcukanoHHast GyHKIUS [IEUYEHU.

Pa3nen 4. Buox

HMMHSA TKaHel.

VK-1.1]12,
VK-1.1]14,

Tema 1. buoxumusa TkaHen.

buoxumus nouek. HopmanbHbie n

naToJIOr'M4YC€CKUC KOMIIOHCHTBI MOYH, UX




VK-2.A]11,
VK-2.U]12,
VK-2.1]13,
VK-2.1]14,
OIIK-5.1]12

npoucxoxaeHue. [loueunslii nopor ms
TJIIOKO3BI, TIIIOKO3ypHs. Perynsuus BoaHo-
coJIeBOro oomMeHa. PeHnH-aHTHOTEeH3UH-
aJbJIOCTEpOHOBAs cuctema. Basonpeccus.
ATtpuonentuabl. buoxumus HepBHOU TKaHM.
OcobeHHOCTH TpaHCTIOpTa BELIECTB Yepes
remarodHIedanndeckuii 6aprep. OcodeHHOCTH
MeTa0oIM3Ma roJIOBHOTO MO3ra. MexaHu3m
nepenayr HepBHOTO UMITyJibca. Kiaccudukarus
BUJIOB MBIIIEYHON TKaHU. MeXaHU3Mbl
COKpAILEHHs, PETYJISIIUU U SHEProoOeceueHus,
B COCTOSIHUU TIOKOSI M HATPY3KH, B PA3JIMUHBIX
BUJAX MBIIIEYHOH TkaHu. OcoOeHHOCTH 0OMeHa
0€JIKOB, yIJIeBOAOB, TUMHI0B. OCHOBHBIE
(GyHKIIMOHATbHBIC HAPYIICHUS MBIIII; MUOTIATHH,
MuoaucTpoduu. OCHOBHbIE OMOXMMUYECKHE
MOKAa3aTeJIM KPOBH U MOYH, OTpakarolnue
(YHKITMOHATTLHOE COCTOSTHUE Pa3IMYHBIX BHIOB
MblIlIeuHoM Tkanu. buoxumus muokapaa. UbC,
MHpapKT MUOKap/a - OMOXUMUYECKUE TIPUIHHBI,
MeTa0OINYECKUE HAPYIICHUS, TIOCIIEACTBUSI.
JlaGopaTopHasi AMarHOCTUKA UH(papPKTa
MHUOKapJa. BuoXxumusi KOHTPOJIS MacChl Tena.
OpekcureHHble 1 aHO-PEKCUTCHHBIE (DAKTOPBI.
buoxumust xxupoBoii TkaHu. OcoOeHHOCTH
MeTabonu3ma 0enoit, Oypoil, 6e:xeBoii KUPOBOI
Tkanu. O01Ias XapaKTepruCcTUKa TOPMOHOB,
CUHTE3UPYEMBIX KUPOBOU TKAHBIO.
AMNOIUTOKUHBI (JISTITUH, aIMTIOHEKTHH):
npupoza, OMOJIIOTHYEeCKoe eiicTBHE.
WHCYIMHOPE3UCTEHTHOCTD: ONPEIEIICHUE,
MPUYMHBIL, MEXaHU3M PA3BUTHS, METAOOTHUECKIE
s¢dekTh buoxumMudeckne OCHOBBI IPUMEHEHUS
JIEKapPCTBEHHBIX MPETapaToB MPU
UHCYJMHOpe3uCcTeHTHOCTU. COoeIMHUTENbHAS
TKaHb: KJICTOUYHBIA M XUMHUUYECKHUM COCTaB,
0COOEHHOCTH OpTaHMU3aLUU U (QYHKIHH.
Crpoenue, pyHKIHH 1 0OMEH KOJIJIareHa,

3racTHHA, PUOPOHEKTHHA,




TNIMKO3aMHHOTIINKAHOB, MIPOTEOTIINKAHOB, B
HOpME U MPH NaTOJOruH. POk ropMOHOB U
BUTaMHUHOB B METa0OJIU3ME COCTUHUTEIILHOM
TKaHU. buoxuMuyeckas AHarHocTuKa
JIeT€HEPATUBHBIX MTPOLIECCOB B COSAMHUTEIHLHON
TKaHu. Perymnsamus oOmeHa kanbius U hocdaros.
[TapatropMoH, KaIbIUTPUOI, KATBIIUTOHUH:

CTPOCHUC, CHHTEC3 U MCXaHNU3M I[€I>'ICTBI/I$I.

3.2. Hepeqeﬂb pa3aejgoB, TEM OUCHUIJIUHBI TJIA CaMOCTOATECJIBHOI0O HM3YYCHHSA

00yYarOIIUMHCS
PaSHGJ'II)I 1 TEMbI JUCHUININHBI AJI9d CAMOCTOATCIBbHOI0 U3YUCHUS 06y‘~IaI-OIIII/IMI/IC$I B IIporpamMme HE

IPEyCMOTPEHBI.



4. TeMaTH4YeCKHIi IJIAH JUCHUIIIMHBI.

4.1. TemaTn4yeckuii JIAH KOHTAKTHOM padoThl 00y4YaIOIINXCH € pPenogaBarTeyaeM.

Ne (Bugbl ITepnon o0yuyenns (cemectp) |KonumvecrBo |Buabi Dopmbl
n |y4yeOHBIX IlopsinkoBbIe HOMepa 1 4yacoB KOHTPOJIA KOHTPOJIA
/m [3aHsTHii / |HAMMeHOBaHMe Pa3/ieJioB. KOHTAKTHOM |yclieBaeMOCTH |yCIeBAeMOCTH H
¢popma IMopsiakoBbIe HOMEpPa U padoThI NPOMEKYTOYHOH
MPOMeE:K. HAaUMeHOBaHHe TeM pa3/esioB. arrecTanuu
arrectauuu |Tembl yueOHBIX 3aHATHIA. KII OK
1 2 3 4 5 6 7
3 cemecTp
Pa3nes 1. ®epmenThl. DHepreTUYecKuil 0OMeEH.
Tema 1. ®epmenThl. DHEpreTUUECKUil 0OMEH
1 I3 depMeHTBI, CTPOCHHUE, 2 il 1
CBOMCTBA, PETYIIALUA.
2 JI3 OO6mwme myTy karabonu3Mma. 2 Jil| 1
3 J3 [lyTn ytunusamnuu Kuciaopoja. 2 jil| 1
Cunre3 ATO.
4 JII13 BBoaHOE 03HaKOMUTENIBHOE 3 T 1 1
3aHATHE
5 JITI3 @epMEHTBI: CTPOCHHE, 3 T 1 1
MEXaHU3MBbI JCHCTBHS,
kuHeTHkKa. KodhepMeHThI.
6 JIII3 Perynsauus aktuBHOCTH 3 T 1 1
bepmenToB. M3ohepMeHTHI.
DH3UMOIMArHOCTUKA U
SH3UMOTEpAIUs.
7 JITI3 O6mue myTu Kataboiau3ma. 3 1 1
8 JIII3 Cunre3 AT®: cybecrpaTHOE U 3 1 1
OKHCIIUTENbHOE
dhochopunupoBanue.
9 K Texymmii pyOexHbIi 3 P 1 1
(MOIYJIBHBIN KOHTPOJIb) 110
Tteme 1 «DepMeHTHI.
DHepreTuyecKkuii 0OMeH».

Paznen 2. OOMeH yriaeBooB




Tema 1. OOMeH yriieBo0B

1 JI3 OOmeH yTieBoIoB.

2 JII3 [TepeBapuBanue yrieBo10B.

MeTa0oM3M rIIUKOTreHa.

3 JITI3 OKHCJIEHUE TIIFOKO36I.

I'nmukomus. I'mokoHeorenes.

4 JIII3 [TenTo3odochaTHblii MyTh.
MeTtabonu3M rainakTos3sl U
bpykTo3bl. Perynsmus ypoBHs

TJIFOKO3bI B KPOBH.

5 K Texymmii pyOexHbIit
(MOAYNBHBIN KOHTPOJIb) MO

teme 2 « OOMEH yriaeBOJ0BY.

Pasznea 3. OOMEH JIMITUIOB.

Tema 1. OOMEH JUITHUIOB.

1 JI3 OOMeH TUIUIOB.

2 JIII3 [TepeBapuBanue u BcachiBaHUE
nunuaoB. CHHTE3 JKUPHBIX
KHUCJOT. JIumorexes.
Merabonusm dochonunumos u

TJIMKOJIUIINTOB.

3 JIII3 MoOGunu3anus Kupos.
Jlunonu3. OKuciIeHne KUPHBIX
Kuciiot. Meraboau3m

KCTOHOBBIX TCII.

4 JIII3 OO6meH xosecTepoa U ero
perysius.
5 JIII3 ATtepockiepos. JIMmonpoTenHsl.

['unepaunonporenHeMun.

6 K Texymmii pyOexHbIi
(MOZyNBHBIN KOHTPOJIb) MO

teMme 3 «OOMEH JTUITUIOBY .

4 cemecTp

Pa3nen 1. OOMeH G€IKOB U HYKJICOTHIOB.

Tema 1. OOMeH O€IKOB M HYKJICOTUIOB.

1 JI3 OO6meH OeJIKOB M HYKJIEOTHIOB.




JIII3

[lepeBapuBanue 6enkoB. ObMe

yTH 0OMEHa aMUHOKHCIIOT.

JIII3

O6pa3zoBaHue MPOYKTOB
a30THCTOr0 OOMEHA.
O06e3BpekUBaHNE aMMHUAKA.
MeTabo0au3M OTAEIbHBIX
aMuHOKHCcI0T. OOMeH

HYKJIEOTH/IOB.

Texymuit pyOeKHBIN
(MOIyTBHBIM KOHTPOJIB) 11O
Tteme 4 «OOMeH O6enKoB U

HYKJIICOTHIOB».

Pa3znea 2. ['opMOHBI.

Tema 1. ['opmoHBI.

1

I3

I'opmonsblI.

2

JIII3

I'opMoHnBI: Hepapxus
PEryJISTOPHBIX CUCTEM,
Kkiaccudukanus. MexaHu3Mbl
JEWCTBUS CUTHAJIBHBIX

MOJIEKYJI.

JIII3

I'opmoHBbI runoTanamo-
runou3apHO-TUPEOUTHOM,
TUMOTAIaMO-TUNopu3apHo-
HAAMOYEUHUKOBOH U
TUMOTAIaMO-TUNopu3apHo-

FOHaﬂHOﬁ CHUCTCM.

JIII3

WHcynuH 1 KOHTPUHCYJISIPHbBIE
TOPMOHBI (TJIFOKaroH,

aapenanun). CaxapHblid 1uadeT.

JIII3

OxkucnuTenbHbIN CTpece.
PerynstopHast poiib cucTeMbl
OKHUCJIUTENBHOTO CTpecca.
Buramunnt A, E, C.

Texymuit pyOeKHBIN
(MOIyTBHBIM KOHTPOJIB) 110

teme 5 «['opMOHBDY.

Pa3znen 3. buoxumus ne4eHu U KpOBH.




Tema 1. bruoxumus neyeHu U KpoBH.

1

I3

buoxumus kposu. I'emocTas.

2

JI3

buoxumunsga neueHu.

p=

JIII3

buoxumus kposu: Merabonu3m
PUTPOLUTOB. [ eMOrIOOHH.
Oo6wmeHn xenesa. benku mia3mel
KpoBU. KHCII0THO-OCHOBHOE

PaBHOBCCHUC.

JIII3

I'emocra3s: cBepThIBatoIIas,
aHTHCBEPTHIBAIOLIAs U
(GubprHOINTHYECKAS] CUCTEMBI.

Buramuu K.

JIII3

Posnb neuenu B oOMeHe
YTJIEBOOB, TUIHUIOB U OEIIKOB.
JleToKCUKaIMOHHAs (QyHKIIHS

IICYCHU.

JIII3

Poib meueHn B MUrMEHTHOM
obmene. buocunTtes u pacnan
remoriobuna. [Toppupuu u

TaJlaCCEMUU. >KCJ'ITYXI/I .

Texyumuii pyOeKHbIi
(MOZyJIBHBIN KOHTPOJIb) IO
teme 6 «buoxumus nevyeHu u

KPOBHY.

Pa3gen 4. buoxumus TKaHEN.

Tema 1. buoxumusa Tkaseu.

1

I3

buoxumuns TkaHen.

2

JIII3

buoxumus BeIIETUTEIBHOM
cuctembl. DocdaTHO-
KaJIbIIUEBBII OOMEH U ero
peryssinusa. buoxumus HepBHON

TKaHH.




3 JIII3 brnoxumusa MBIIIEUHOM TKAHU. 3 T 1 1
buoxumus KOHTPOIISI Maccsl
tena. OcoOeHHOCTH
MeTabonusma Oesoi, Oypoi,
0ekeBOH JKUPOBOM TKaHHU.
Bbrnoxnmusa coe TMHUTEIIHLHOM

TKaHHU.

4 K Texymmii pyOexHbIi 3 P 1 1
(MOIyJIBHBIN KOHTPOJIb) 110

TeMe 7 «bBUOXUMHUS TKAHEN.

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

paboThl 00yUaroIUXCs

Ne i/ DopMbI IPOBEICHUA TEKYIEr0 KOHTPOJISA Buasl padoTsi
YCIIeBA€MOCTH U NIPOMEKYTOYHOM aTTeCTAUNH o0yuarmuxcs (BPO)
odyuarwmuxcs (PTKY)

1 KonTpoas npucyrersus (KII) IIpucyrcrBue

2 Onpoc komOuHupoBaHHslil (OK) BeinonHenue 3anaHuii B

YCTHOW U IUCBMEHHOMN

dbopme

4.2. ®opMbl NPOBEIEHUS] IPOMEKYTOYHOM aTTeCTAIUN
3 cemectp
1) ®opma nMpomMeKyTOYHOM aTTeCTallUU - 3a4eT
2) @®opMa opraHu3alnMu MPOMEXYTOYHOW arrectanmu -KoHTpons mnpucyrctBus, Ompoc
KOMOMHHUPOBAHHbBIN
4 cemectp
1) ®opma nmpomMeKyTOUHOM aTTeCTalluU - DK3aMEH

2) ®opma opra"mu3alyy MPOMEeKyTOUHON aTTecTanuu -KoHTpoas npucytcrBus, Onpoc yCTHBIN



5. CTpyKkTypa peTHHIa 110 AN CHMILIMHE

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

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

COOTBETCTBYIOIIHE cUcTeMe TU(PPEepeHITUPOBAHHOTO KOHTPOJISL.

3 cemectp
DOpPMBI TEKYIIEro Maxc. CooTBeTCcTBHE OLICHOK
. Kou-Bo Sk
Buabl 3aHsATHH  |KOHTPOJIS yCIIeBaeMOCTH .| K01-BO | peliTHHIOBBLIM OajLIaM
KOHTpoJIeit
/BuABI padoThI 021108 | 1| BTK| O, Xop.|YaoBa.
JlaGopatopHo-
Onpoc
npaktuueckoe  |JIII3 . |OK 12 156 [B| T | 13| 9 5
KOMOWHHUPOBAHHBII
3aHSATHE
Onpoc
Komnoksuym K . |OK 3 300 ({B| P |100| 67 34
KOMOMHHPOBaHHBIN
Cymma 0amioB 3a cemectp 456
4 cemecTtp
DOpPMBI TEKYIIEro Maxec. CooTBeTCTBHE OLICHOK
. Koia-Bo Sk
Buasbl 3ansiTui KOHTPOJIA YCIIEBACMOCTH . | KOJ-BO peﬁTHHFOBbIM oaJjLiIaM
KOHTpoJ1el
/BUABI PAadOTHI 02108 | T BTK|OTt. Xop.|Viosa.
JlabopaTopHo-
Ompoc
npaktuyeckoe  [JIII3 . |OK 12 156 [B| T | 13| 9 5
KOMOMHHPOBaHHBIN
3aHATHE
Ompoc
Komnoksuym K . |OK 4 400 (B | P |100]| 67 34
KOMOWHUPOBAHHBIH
CyMMa 0asnioB 3a ceMecTp 556

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

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



[To mToram pacuera peHTHMHTa NO AUCLUUIIMHE B 3 ceMecTpe, OoOydaromuiics MOXKET OBITh

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

OneHka PeiliTuHrOBBIN 02111

3a4TeHo 270

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

Ilo uroram pacuera peWTHHra mo AMCIUIUIMHE B 4 ceMecTpe, OOydaroIIMICSd MOKET ObITh
aTTECTOBAH C OLEHKAaMU «OTJIUYHO» (MpU YCIOBUM JAOCTHKeHUs He MeHee 90% OamioB wu3
BO3MOJKHBIX), «XOpomio» (MpH YCIOBHH JOCTHIKCHHS HE MeHee 75% O0amioB U3 BO3MOXKHBIX),
«YJIOBJIETBOPUTEIILHOY» (TP yCIIOBUM JOCTHXKEHUs He MeHee 60% 0aioB U3 BOZMOXHBIX) U CAAHHBIX
Ha OLIEHKY HE HUXXE «YyJOBJIETBOPUTEIBHO» BCEX 3aINIAHUPOBAHHBIX B TEKYILIEM CEMECTpPE PyOEKHBIX
KOHTpOJIeH 0e3 mocemnieHus mpouenypsl 3k3ameHa. B cinydae, eciaum o0ydyaromiuiicss HE COTJIACEH C
OIICHKOW, PaCCUUTAHHOM MO pe3yjbTaTaM UTOTOBOIO PEHTHHTA IO JUCIMIUIMHE, OH 0053aH MPONTH
IPOMEKYTOYHYIO AaTTECTAllMIO [0 JUCHUILIMHE B ceMecTpe B ¢opMe HK3amMeHa B IMOPSIKE,
IPEeTyCMOTPEHHOM paboyeil mporpaMmMol JAMCUMIUIMHBI U B CPOKH, YCTAHOBJIEHHBIE pPaCIUCaHUEM
IK3aMEHOB B paMKax 3K3aMEHAIIMOHHOW CecCHH B TeKymeM cemectpe. OOydaroniuiicst 3asBisieT o
CBOEM JKEJaHUHM TPONTH NMPOMEKYTOUHYIO aTTECTAllMI0 M0 AWCHUILIMHE B (opMe dK3aMeHa He
MO3/]JHEE IEPBOTO JHS AK3aMEHAIMOHHOW CECCUH, CIelIaB COOTBETCTBYIOUIYI0 OTMETKY B JMYHOM
KaOMHETe 10 COOTBETCTBYIOLIEH IHUCUMIUIMHE. B TakoMm ciydae, pEeMTHHI, pacCUUTaHHBIA IO
JUCLUIUIMHE HE YUUTBHIBACTCS MPHU MpoLEaype NpOMexyTouHou arrectauuu. [lo utoram arrecrauuu
00y4aroImuics MOXKET MOIYYUTh JIFOOYIO OLIEHKY M3 HUCIIOJIb3YEMbIX B YYEOHOM MPOLIECCE: «OTIMYHOM,

«XOpouo», KyaOBJICTBOPUTCIbHO», «HCYAOBJICTBOPUTCILHO).

Ouenka PeiiTuHrOBBIN 02171
O1au4Ho 900
Xopomo 750
YaoBieTBOPUTENBHO 600




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

aTTeCTAalluu

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

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

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

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

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

the disorders.

3 cemecTp

Ilepeyenb BONpPOCOB Ui MOATOTOBKH K MPOMEKYTOYHOM aTTecTAllU B (popMe 3a4éTa

Enzymes. Energy metabolism

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. Globular, fibrillar, and transmembrane proteins: structural features,
examples. Protein folding. Chaperonines. Denaturation and renativation of proteins. Prions and prion

diseases.

2. Complex proteins. Classification, structure, examples. The structure and functions of

myoglobin.



3. The structure and functions of hemoglobin. T- and R-forms of hemoglobin. Allosteric effects
of hemoglobin: cooperative effect, Bohr effect, 2,3-diphosphoglycerate effect. Mechanisms,
physiological significance. Features of fetal hemoglobin. Hemoglobinopathies. Sickle cell anemia.

Thalassemia.

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. Kinetics. 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. The concept

of abzymes.

10. The structure of biological membranes. Membrane lipids: composition, functions. Proteins
of membranes. Varieties, functions. Properties of biological membranes: microviscosity, asymmetry.

Liquid mosaic model of membrane structure.



11. Transport of substances through biological membranes. Passive transport. lon channels.
Aquaporins. Active transport of substances through membranes. Primary-active transport. The
structure of transport ATPase. Secondary-active transport. Endocytosis and exocytosis: biochemical

mechanisms.

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

body. Specific and common pathways of catabolism.

13. Oxidative decarboxylation of pyruvate. The structure of the pyruvate dehydrogenase
complex. The stages of oxidative decarboxylation of pyruvate. Regulation of the pyruvate

dehydrogenase complex.

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

15. The sequence of reactions of the tricarboxylic acid cycle. Dehydrogenation reactions.

Substrate-level phosphorylation in the tricarboxylic acid cycle.

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

cycle. Anaplerotic reactions.

17. The concept of macroergic substrates. Classification of macroergic substrates.

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

18. Pathways of ATP synthesis: substrate-level phosphorylation and oxidative phosphorylation.
Examples of substrate-level phosphorylation reactions.

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

phosphorylation. Mitchell's chemiosmotic theory.

20. 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.



21. 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. Derivatives of monosaccharides: acetylhexosamines and glucuronic acid.

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.

The role of glycolysis and gluconeogenesis in the metabolism of the fetus and newborns.

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. Characteristics of vitamins involved in the conversion of pyruvate (H, B1, B2, B3, B5):

sources, coenzyme forms, daily requirement, biochemical functions, characteristic signs of deficiency.

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

acid in the human body.

22. Glucose-alanine cycle, its importance during physical activity and fasting.

23. The effect of ethanol on carbohydrate metabolism in the human body. Causes of

hyperlactatemia and hypoglycemia in alcohol intoxication.

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

25. 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.

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

manifestation of enzyme deficiency. The consequences.

27. The conversion of fructose into glucose. Pathways of fructose metabolism. Disorders of
fructose metabolism. Differences in fructose metabolism in the liver and in muscles. The polyol

pathway of fructose synthesis, its importance in the human body.

28. The role of galactose in the body. Galactose metabolism. Key enzymes of galactose

metabolism. Galactosemia: causes, clinical manifestations and treatment approaches.



29. Features of glucose metabolism in erythrocytes — glycolysis, pentose phosphate pathway,
2,3-diphosphoglycerate shunt.

30. 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.

31. Physiological and pathological hyper- and hypoglycemia: causes.

32. 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. ®6- and ®3-polyunsaturated fatty acids. Their length and the
position of the double bonds. The biological role of polyunsaturated fatty acids. Simple lipids.
Triacylglycerols, structure, biological role and functions, fatty acids included in their structures. The
structure of phospholipids: phosphatidylserine, phosphatidylethanolamine, phosphatidylcholine,
phosphatidylinositol. Biological role.

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. Features of lipid digestion in childhood.



5. Lipid resynthesis in enterocytes, its role. Reactions of resynthesis of triacylglycerols,
cholesterol esters and phospholipids in the intestinal wall. 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. Reactions of phosphatidic acid synthesis from fatty acids and glycerol-3-phosphate:
localization in the cell, sources of glycerol-3-phosphate, fatty acids and energy, sequence of reactions,

connection with carbohydrate metabolism, further ways of phosphatidic acid transformations.

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. The energy yield of glycerol oxidation under aerobic and anaerobic conditions.

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. Reactions of phospholipid biosynthesis in tissues.
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. The concept of lipidosis: Tay-Sachs, Niemann-Pick, Gaucher disease.

16. Chemical structure and biological role of cholesterol. Dietary sources of cholesterol.

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

17. 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 synthesis. Hormonal

and allosteric mechanisms of regulation. Medicinal regulation of cholesterol synthesis.

18. Bile acids, classification, structure and physiological significance. The stages of synthesis

of bile acids, the participation of vitamins in this process. Enterohepatic circulation of bile acids.

19. Characteristics of cholesterol metabolism disorders — cholelithiasis. Causes, consequences,

and treatment basics. The role of phospholipids in cholesterol elimination. Lipotropic substances.

20. Blood lipoproteins: classification, structure, stages of formation. Proteins: classification,

functions.

21. 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. Where and when are chylomicrons formed? Utilization of

chylomicrons in tissues. The role of lipoprotein lipase.



22. Sources of TAG in the liver. Characteristics of very low density lipoproteins: their lipid
composition, value, function. The scheme of the VLDL structure. The main proteins, their function.
The scheme of the VLDL structure. The conditions under which these lipoproteins are formed.

Utilization of VLDL in tissues. The role of lipoprotein lipase.

23. Localization and role of apo B100 receptor. The significance of LDL receptor-mediated
endocytosis and the pathways of metabolism of their components after endocytosis. The role of acyl-
SCoA: cholesterol acyltransferase (ACAT).

24. Characteristics of the transport of free cholesterol and its esters in blood plasma. The
composition and structure of low- and high-density lipoproteins. Types of apoproteins and their
functions. Metabolism of LDL and HDL in blood plasma. The reaction catalyzed by lecithin:
cholesterol-acyltransferase (LCAT).

25. Characteristics of derivatives of eicosotrienoic (w-6), arachidonic (w-6) and
eicosopentaenoic (w-3) acids — eicosanoids (prostaglandins, prostacyclins, leukotrienes,
thromboxanes). The biological role of certain types of eicosanoids. Scheme of initial synthesis
reactions using the example of arachidonic acid, the role of enzymes — phospholipase A2,

cyclooxygenase, lipoxygenase. Factors influencing the synthesis of eicosanoids.

26. Characteristics of impaired cholesterol transport in the tissue — type Ila

hyperlipoproteinemia (familial hypercholesterolemia), its cause and clinical consequences.

27. 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.

28. Characteristics of disorders of the transport of triacylglycerols in tissues —
dyslipoproteinemia types I and V. Their causes and clinical consequences.

3ayeTHbIN OUJIET /ISl MPOBeeHUS 3a4éTa
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10 HaNpaBJICHUIO NOATOTOBKY (crerranbHocTH) 31.05.01 JleueGHOE neno

HarnpaBiIeHHOCTh (1po¢uib) [IpakTuueckas MenuIHa

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.

3asenyronuii [llectonanoB Anekcanap BsueciaBoBuy

Kadenpa ouoxumun u MmosnekymsipHoi 6nonorun MOMX

4 cemecTp

Hepeqeﬂb BOIIPOCOB JIA MOATOTOBKHU K HpOMe)KyTO‘IHOﬁ aTTeCTallum B (])opMe IK3aMCHa

Enzymes. Energy metabolism

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. Globular, fibrillar, and transmembrane proteins: structural features,

examples. Protein folding. Chaperonines. Denaturation and renativation of proteins. Prions and prion

diseases.



2. Complex proteins. Classification, structure, examples. The structure and functions of

myoglobin.

3. The structure and functions of hemoglobin. T- and R-forms of hemoglobin. Allosteric effects
of hemoglobin: cooperative effect, Bohr effect, 2,3-diphosphoglycerate effect. Mechanisms,
physiological significance. Features of fetal hemoglobin. Hemoglobinopathies. Sickle cell anemia.

Thalassemia.

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. Kinetics. 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. The concept

of abzymes.

10. The structure of biological membranes. Membrane lipids: composition, functions. Proteins
of membranes. Varieties, functions. Properties of biological membranes: microviscosity, asymmetry.

Liquid mosaic model of membrane structure.



11. Transport of substances through biological membranes. Passive transport. Ion channels.
Aquaporins. Active transport of substances through membranes. Primary-active transport. The
structure of transport ATPase. Secondary-active transport. Endocytosis and exocytosis: biochemical

mechanisms.

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

body. Specific and common pathways of catabolism.

13. Oxidative decarboxylation of pyruvate. The structure of the pyruvate dehydrogenase
complex. The stages of oxidative decarboxylation of pyruvate. Regulation of the pyruvate

dehydrogenase complex.

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

15. The sequence of reactions of the tricarboxylic acid cycle. Dehydrogenation reactions.

Substrate-level phosphorylation in the tricarboxylic acid cycle.

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

cycle. Anaplerotic reactions.

17. The concept of macroergic substrates. Classification of macroergic substrates.
Macroergicity of ATP. ATP as the universal energy currency of the cell.

18. Pathways of ATP synthesis: substrate-level phosphorylation and oxidative phosphorylation.
Examples of substrate-level phosphorylation reactions.

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

phosphorylation. Mitchell's chemiosmotic theory.

20. 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.



21. 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. Derivatives of monosaccharides: acetylhexosamines and glucuronic acid.

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.

The role of glycolysis and gluconeogenesis in the metabolism of the fetus and newborns.

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. Characteristics of vitamins involved in the conversion of pyruvate (H, B1, B2, B3, B5):

sources, coenzyme forms, daily requirement, biochemical functions, characteristic signs of deficiency.

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

acid in the human body.

22. Glucose-alanine cycle, its importance during physical activity and fasting.

23. The effect of ethanol on carbohydrate metabolism in the human body. Causes of

hyperlactatemia and hypoglycemia in alcohol intoxication.

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

25. 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.

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

manifestation of enzyme deficiency. The consequences.

27. The conversion of fructose into glucose. Pathways of fructose metabolism. Disorders of
fructose metabolism. Differences in fructose metabolism in the liver and in muscles. The polyol

pathway of fructose synthesis, its importance in the human body.

28. The role of galactose in the body. Galactose metabolism. Key enzymes of galactose

metabolism. Galactosemia: causes, clinical manifestations and treatment approaches.



29. Features of glucose metabolism in erythrocytes — glycolysis, pentose phosphate pathway,
2,3-diphosphoglycerate shunt.

30. 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.

31. Physiological and pathological hyper- and hypoglycemia: causes.

32. 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. ®6- and ®3-polyunsaturated fatty acids. Their length and the
position of the double bonds. The biological role of polyunsaturated fatty acids. Simple lipids.
Triacylglycerols, structure, biological role and functions, fatty acids included in their structures. The
structure of phospholipids: phosphatidylserine, phosphatidylethanolamine, phosphatidylcholine,
phosphatidylinositol. Biological role.

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. Features of lipid digestion in childhood.



5. Lipid resynthesis in enterocytes, its role. Reactions of resynthesis of triacylglycerols,
cholesterol esters and phospholipids in the intestinal wall. 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. Reactions of phosphatidic acid synthesis from fatty acids and glycerol-3-phosphate:
localization in the cell, sources of glycerol-3-phosphate, fatty acids and energy, sequence of reactions,

connection with carbohydrate metabolism, further ways of phosphatidic acid transformations.

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. The energy yield of glycerol oxidation under aerobic and anaerobic conditions.

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. Reactions of phospholipid biosynthesis in tissues.
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. The concept of lipidosis: Tay-Sachs, Niemann-Pick, Gaucher disease.

16. Chemical structure and biological role of cholesterol. Dietary sources of cholesterol.

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

17. 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 synthesis. Hormonal

and allosteric mechanisms of regulation. Medicinal regulation of cholesterol synthesis.

18. Bile acids, classification, structure and physiological significance. The stages of synthesis

of bile acids, the participation of vitamins in this process. Enterohepatic circulation of bile acids.

19. Characteristics of cholesterol metabolism disorders — cholelithiasis. Causes, consequences,

and treatment basics. The role of phospholipids in cholesterol elimination. Lipotropic substances.

20. Blood lipoproteins: classification, structure, stages of formation. Proteins: classification,

functions.

21. 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. Where and when are chylomicrons formed? Utilization of

chylomicrons in tissues. The role of lipoprotein lipase.



22. Sources of TAG in the liver. Characteristics of very low density lipoproteins: their lipid
composition, value, function. The scheme of the VLDL structure. The main proteins, their function.
The scheme of the VLDL structure. The conditions under which these lipoproteins are formed.

Utilization of VLDL in tissues. The role of lipoprotein lipase.

23. Localization and role of apo B100 receptor. The significance of LDL receptor-mediated
endocytosis and the pathways of metabolism of their components after endocytosis. The role of acyl-
SCoA: cholesterol acyltransferase (ACAT).

24. Characteristics of the transport of free cholesterol and its esters in blood plasma. The
composition and structure of low- and high-density lipoproteins. Types of apoproteins and their
functions. Metabolism of LDL and HDL in blood plasma. The reaction catalyzed by lecithin:
cholesterol-acyltransferase (LCAT).

25. Characteristics of derivatives of eicosotrienoic (w-6), arachidonic (w-6) and
eicosopentaenoic (w-3) acids — eicosanoids (prostaglandins, prostacyclins, leukotrienes,
thromboxanes). The biological role of certain types of eicosanoids. Scheme of initial synthesis
reactions using the example of arachidonic acid, the role of enzymes — phospholipase A2,

cyclooxygenase, lipoxygenase. Factors influencing the synthesis of eicosanoids.

26. Characteristics of impaired cholesterol transport in the tissue — type Ila

hyperlipoproteinemia (familial hypercholesterolemia), its cause and clinical consequences.

27. 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.

28. Characteristics of disorders of the transport of triacylglycerols in tissues —

dyslipoproteinemia types I and V. Their causes and clinical consequences.

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 of children of different ages and adults. 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. Biochemical aspects of the mucosal barrier of the gastrointestinal tract. Disorders of the
normal processes of digestion and absorption and the association of these disorders with the
development of allergic reactions. Features of protein digestion and amino acid absorption in children

of different ages. The concept of celiac disease.

4. Transport of amino acids through cell membranes. Sources and pathways of amino acid
transformations in tissues. Features of the metabolism of glucogenic and ketogenic amino acids. The
fate of a-ketoacids formed in deamination processes using the example of pyruvate, oxaloacetate, and o

-ketoglutarate. Calculation of the energy value of the oxidation of these amino acids.

5. Deamination of amino acids (reductive, hydrolytic, intramolecular, oxidative). Direct and

indirect oxidative deamination. Reductive amination.

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

7. Synthesis of biogenic amines (for example, 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.

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

alanine cycle. The role of the liver, kidneys, and intestines in binding and excretion of ammonia.



9. Urea cycle, localization, enzymes, significance. The relationship with the tricarboxylic acid
cycle. Physiological ranges of urea concentration in urine and blood serum and the clinical and

diagnostic significance of their measurement.

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

concentration in the blood. Causes of ammonia toxicity.

11. 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.

12. 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 type 1 (classical) and phenylketonuria type 2 (variant): defective enzymes,

biochemical basis of pathogenesis, characteristic clinical manifestations, fundamentals of treatment.

13. Reactions of conversion of tyrosine into dioxyphenylalanine, dopamine, norepinephrine
and epinephrine. Disorders of tyrosine metabolism — albinism and parkinsonism. Molecular causes,

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

14. Metabolism of arginine. Reactions of arginine participation in the synthesis of urea,
creatine, nitric oxide (NO). The structure of creatine and creatine phosphate, reactions of their

synthesis, localization of the process. The biological role of creatine phosphate.

15. Purine and pyrimidine nucleotides: structure, role in the body. Sources of nitrogen and
carbon atoms in the purine ring. Scheme of purine nucleotide synthesis, regulation of the process.
Synthesis of deoxyribonucleotides. Enzymes. The role of thioredoxin and NADPH. The reaction of
dTMP synthesis. The role of folic acid and THFA. The cause of megaloblastic anemia due to folic acid
deficiency. Mechanism of antibacterial activity of sulfonamides. Inhibitors of thymidyl nucleotide

synthesis: methotrexate, S-fluorouracil, and azidothymidine.



16. Purine nucleotide catabolism: AMP and GMP degradation reactions; reactions of the
reutilization of hypoxanthine and guanine, the reaction of uric acid formation from hypoxanthine and
xanthine, the 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. Lesch-Nyhan 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-gonadal system. biological significance, components, regulation.
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.

10. Insulin. Very fast, fast, slow and very slow effects. The enzymatic cascade associated with
the activation of Ras protein, its scheme, sequence of events, main participants, importance for cell
metabolism. The enzymatic cascade associated with the activation of phosphoinositol-3-kinase and
protein kinase B (AKT), its scheme, sequence of events, main participants, importance for cell

metabolism. Glucose transporters, their types and tissue localization.

11. Insulin. Effects on the metabolism of carbohydrates, lipids and proteins.

12. 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.



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

14. The processes of carbohydrate and lipid metabolism that change during starvation and

stress. Stages of starvation.

15. Somatotropic hormone: regulation of synthesis and secretion, chemical structure, target
organs, mechanism of action, role of somatomedins, effect on metabolism — regulated processes, hypo-
and hyperfunction — metabolic disorders, relationship of hormone function with characteristic clinical

manifestations. The basics of treatment.

16. Vitamin A: dietary sources, structure, active forms, biochemical functions, clinical
manifestations of hypo- and avitaminosis. Retinoic acid, its receptors, and its role in cell

differentiation.

17. Active forms of oxygen and nitrogen. Non-enzymatic and enzymatic pathways of
formation. Lipid peroxidation: the mechanism of the process, products. Primary and secondary

mechanisms of damaging effects of oxidative stress. Peroxide theory of cell death.

18. The antioxidant system of the body. Non-enzymatic antioxidants. Enzyme systems of

antioxidant protection.

19. The physiological significance of free radical oxidation. Free radical oxidation,
phagocytosis, and inflammation. Free radical mechanism of antimicrobial protection of breast milk.

Free radical oxidation in the pathology of the cardiovascular system.

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. Glycine conjugation,
role. The metabolism of ethanol. Alcohol dehydrogenase and alcohol oxidase (MEOS) pathways. The
toxicity of acetaldehyde. Causes of lactic acidosis, ketoacidosis and hypoglycemia in alcohol

intoxication.

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, pO2,
HbO2, sO2, buffer bases and base excess, anion gap), their normal values. The effect of liver, gastric,

pancreatic and intestinal secretions on the acid-base balance of the body.

14. Chemical mechanisms of regulation of acid-base balance. Blood buffer systems: phosphate,
protein, bicarbonate, and hemoglobin buffers. Physiological compensation systems for acid-base

disorders: the role of the lungs, kidneys, and bone tissue. The mechanism of their participation.

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. Endothelium, its role in hemostasis.
Anticoagulant properties of intact endothelium. Procoagulant properties of activated endothelium and
subendothelium.

17. The involvement of platelets in blood clotting processes. The main platelet receptors
(GPIIblIla, GPIb), their ligands and functions. Vascular-platelet hemostasis. Stages. The mechanism

of platelet activation, the changes that occur with platelets during activation.



18. Secondary hemostasis. 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.

19. The cellular model of blood coagulation, the main processes occurring at each stage.

Stages: initiation, amplification, propagation (fibrin formation).

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

requirements, biochemical functions, causes of deficiency and its characteristic features.

21. 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. Degradation of fibrin by plasmin, fibrin degradation products.

Biochemistry of tissues

1. Metabolism of kidneys. Features and differences of metabolism in the renal cortex and renal
medulla. Aerobic and anaerobic oxidation processes, their localization in the kidneys.
Gluconeogenesis. The role of kidneys in the synthesis of biologically active substances
(erythropoietin, 1,25 dioxycholecalciferol), creatine. The processes of urine formation: filtration,
reabsorption and secretion.

2. Sources of water in the body and ways of its elimination. The role of the skin, lungs,
digestive tract and kidneys in the excretion of water. Features of water metabolism in children. Factors
affecting the body's water metabolism: blood osmolality, circulating blood volume, blood pressure,
and sodium and potassium concentrations. Regulation of water reabsorption. The role of antidiuretic

hormone. Hypofunction of antidiuretic hormone, clinical manifestations.

3. Regulation of sodium reabsorption. Activation and functioning of the renin-angiotensin-
aldosterone system. A scheme of the role of the renin-angiotensin-aldosterone system in sodium
reabsorption. The mechanism of hypertension in case of circulatory disorders in the kidneys, the
causes of such disorders.



4. Regulation of calcium and phosphate metabolism. Parathyroid hormone, calcitonin and

calcitriol: site of synthesis, regulation of synthesis and secretion, mechanism of action, targets.

5. The role of the kidneys in maintaining the acid-base balance: bicarbonate reabsorption,

acidogenesis, ammoniogenesis, and release of organic acids.

6. General properties of urine: quantity, color, transparency, odor, relative density, pH. Their
changes in pathological conditions. Organic and inorganic components of urine. The causes of the
appearance of pathological components of urine: proteins, glucose, bile pigments, ketone bodies,

blood, enzymes.

7. Biochemistry of nervous tissue. Features of the transport of substances through the blood-

brain barrier. Features of brain metabolism. The mechanism of transmission of nerve impulses.

8. Muscle proteins. The structure of myofibrils and proteins of myofibrils. The structure and
properties of myosin. Enzymatic activity of myosin. Thin (actin) filaments, structure, composition.

Assembly and structure of a thin filament.

9. Mechanism and regulation of muscle contraction, functions of troponin subunits. Energy

supply for muscle contraction.

10. Changes in metabolism during muscle work. Features of metabolism in muscle tissue.

Specialization of muscles.

11. Features of the biochemistry of the myocardium and smooth muscles. Regulation of smooth

muscle contractility and relaxation.

12. The importance of oxygen for the myocardium and metabolic disorders of the heart muscle
in ischemic disease. The effect of reactive oxygen species and lipid peroxidation on the myocardium.
Changes in the composition of myocardial proteins and biochemical changes in coronary heart disease.

Modern markers of heart failure. Markers of acute myocardial infarction.

13. White adipose tissue. Functions. Features of carbohydrate and lipid metabolism in white

adipocytes. Endocrine function of white adipose tissue.



14. Brown and beige adipose tissue. Functions. Features of metabolism of brown and beige
adipocytes.

15. Connective tissue proteins. Classification, function. Features of the structure and function
of collagen, elastin, fibronectin. Stages of collagen fiber formation. The role of vitamins and trace
elements. Scurvy.

16. Glucosaminoglycans of connective tissue. Features of structure and function. Matrix
metalloproteinases. Classification. Functions.

3K3aMeHaIII/IOHHLIﬁ omier AJIsl MIPOBEACHUSA IK3aMEHA
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umenu H.U. ITuporosa» Munucrtepcta 3apaBooxpanenusi Poccuiickoit deneparu
OI'AOY BO PHUMY um. H.U. ITuporoBa Munszapasa Poccuu (ITuporoBckuii Y HUBepCcUTET)

IK3aMEeHALMOHHBIN OnJieT Neo

JUTsl IpOBeJIeHUs dk3aMeHa 1o aucuuiuinge b.1.0.08 buoxumus
o nporpamme CrienuaanTera
10 HaNpaBJICHUIO NOATrOTOBKY (creruanbHocTH) 31.05.01 JleueGHOe neno

HarnpasieHHOCTh (1po¢uib) [IpakTuueckas MeuIHA

I. 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. White adipose tissue. Functions. Features of carbohydrate and lipid metabolism in white

adipocytes. Endocrine function of white adipose tissue.

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

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

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

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

JIJ1sl IOATOTOBKH K KOJJIOKBUYMY 00y4aromuiicst 10/KeH

MOBTOPUTH Y4YeOHBII MaTepual MO TeMe KOJUIOKBUYMa U OTHAEIbHBIM 3HAYUMBIM Y4EOHBIM

BOIPOCaM, 10 KOTOPHIM OyAET OCYLIECTBIATHCS KOHTPOIb.
IIpu noAroToBKe K 3K3aMeHy HE00X0IUMO

O03HAKOMUTBCS CO CIIHCKOM BOIPOCOB M CHUTYAIIMOHHBIX 3a7[a4, BBIHOCUMBIX Ha MPOMEXYTOUHYIO
aTTecTaluio B hopme FK3aMeHa;
- 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;
- TMOBTOPUTH MpaKTUUYeCKHe (CUTyallMOHHBIE) 3aJayd, CXEMbl, TaOJHIBl U JpPYroi marepwual,
M3YyYEHHBIH B Mpoliecce OCBOCHUS AUCIUILIINHBIL.

CamocrositenbHas padora cryaeHtoB (CPC) Briaovaer B cedst

3aKperieHne U YIriIyOJIeHHe MOJIyYeHHBIX 3HAaHUM, YMEHUN U HaBBIKOB, IOUCK U MPUOOpETEeHUE
HOBBIX 3HAHMM, BBIOJIHEHHUE Y4YEOHBIX 3aJaHHM, MOArOTOBKY K MPEACTOSAIIUM 3aHSATHSIM, TEKyIIEMY
KOHTPOJIIO yCIEBAa€MOCTH M NPOMEKYTOUYHOW arTecTalud. BblloMHEHHE JOMaIIHUX 3aJaHui
ocymecTBisieTcss B GopMe paboThl ¢ y4uyeOHOH, yd4eOHO-METOAWYECKOW M HAy4YHOW JIUTEPaTypoi,
3JIEKTPOHHBIMH 00pa30BaTENbHBIMU pPECypCcaMi, KOHCIEKTaMU OO0ydYalollerocs: 4YTeHHe, U3ydeHHeE,

aHaju3, coOop u 00001eHne HHPOPMAITUH.
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1 [Medical Biochemistry: |O6men nunuaoB. @epMeHTHI. 49
[a textbook], Davydov |DHepreTudyeckuii 0OMeH.
V.V, 2018 I'opmonbl. OOMEH OEIKOB 1
HYKJI€OTH10B. buoxumus
neyeHu u kpoBu. OomMeH
yIJ1€BOJ0B broXxumus TKaHEeu.
2 |Harnsanas 6uoxumusi, |O6MeH nunuioB. @epMEeHTHI. 0 https://rsmu.

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

PEryJSIUU U pabOThI

3 |buoxumus: yuebnuk, |O6meH nunuaoB. OepMeHTHI. 0 https://www.
Cesepun E. C., 2019  [DHepretnueckuii 0OMeH. studentlibrary.ru/book
I'opmonbl. O6MeH OenKoB U /ISBN9785970448816.
HYKJIEOTH10B. buoxumus html
nevyeHu u kposu. OOMeH
yIJIEBOJAOB bHOXMMMUS TKaHEN.
4 |Buramunsl: yueonoe |[OOmeH nmunuioB. OepMEHTHI. 0 https://rsmu.
nocobue, [llaroBa O. [DHepreTrueckuii 0OOMeH. informsystema.ru
I1., 2022 I'opmonsl. OOMeH OeNKOB 1 /uploader/fileUpload?
HYKJI€0TH10B. buoxumus name=191746.
neyeHu u kpoBu. OomMeH pdf&show=dcatalogues
yrieBo1oB buoxumus TkaHew. /1/5242/191746.
pdf&view=true
5 |IIpuHiums I'opmoHBI. 0 https://rsmu.
TOPMOHAJILHOU informsystema.ru

/uploader/fileUpload?




CUTHAJIBHBIX ITyTEH: name=192096.
yaeOHoe mocodue, pdf&show=dcatalogues
3abonoTHeBa A. A., /1/5503/0192096.
2023 pdf&view=true
6 |OcHOBBI OMOXHMUHT OO6meH nmunuaoB. DEepMEHTHI. 0 https://rsmu.
Jlenunmxepa: yueOHOe |DHEPreTHIECKUd 0OMEH. informsystema.ru
nocobue, Henwcon /1., [["opmonbl. OOMeH O6eKOB H /uploader/fileUpload?
Kokc M., 2020 HYKJICOTHI0B. bruoxumus name=101bn.
neyeHu u kpoBu. OOMeH pdf&show=dcatalogues
yIIIeBOJIOB broxumus TkaHe. /1/5073/101bn.
pdf&view=true

8.2. Ilepeyennb pecypcoB MHGOPMALMOHHO-TEJIEKOMMYHMKAIMOHHOH ceTH «HTepHeT», B TOM

yucjie npoeccCuoHANbHBIX 023 JaHHBIX, HEO0XOAUMBIX /IS OCBOCHHS JUCHUIIIMHBI (MOIYJIA)

1. Dnexrponnas oubnmmoreunas cuctema PHUMY https://library.rsmu.ru/resources/e-lib/els
2. http://biblioclub.ru -YHuBepcurerckas 6ubiamorexa online

3. Koncynbrant crynenTa https://www.studentlibrary.ru/

8.3. Ilepeuenr MHPOPMAUMOHHBIX TEXHOJOIMH, MCHOJb3YyeMbIX TMPH OCYIIECTBJIEHUH
00pa3oBaTeJILHOr0 Mpolecca no AUCHUILUIAHE (MOAYJII0), BKJIKYAs NMepedyeHb NMPOrpamMMHOro

obecriedyeHUs1 1 MHPOPMANUMOHHBIX CIIPABOYHBIX CHCTEM (MIPH HAJTUYUM)

1. ABTOoMaTtu3upoBaHHbI uWHOpMaNMOHHBIH KoMmIuieke «LludpoBas amMuHUCTpATHBHO-
obpazoBarenbHas cpena PHUMY um. H.U. [Tuporosa»
2. Cucrema yrpaBieHUs 00y4eHUEM

3. ABTOmaru3upoBaHHas 00pa3oBaTelbHas Cpela YHUBEPCUTETA



8.4. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIHILIMHBI (MOLYJIs1)

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

DnekTpoHHas HHOOPMAITMOHHO-00pa30BaTeIbHAS Cpella YHUBEPCUTETA O0SCIICUYNBACT:

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

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

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

MPOTpPaMMBbl TUCIUIUTAHBI (MOJTYJIS):

Ne | HammeHnoBaHue 000py/10BaHHBIX Y4eOHBIX Ilepeuens cnenUaIU3MPOBAHHOI
n | ayauropuid MedeJsin, TeXHHYEeCKHX CPe/ICTB
/m o0y4eHHUs

1 | Ayautopuu uist mpoBeneHus 3aHaTtuil ekiuonHoro | Hoytoyk, IIpoekrop MynbTuMeuitHbIi
THIIA, 3aHATUN CEMUHAPCKOIO TUIIA, TPYIIIOBBIX U , Ctonsl, CTyinbs, DKpaH AJ IpOeKTopa
VHJVBHlyaJIbHBIX KOHCYJIBTALUMI, TEKYILErO , Jlocka MapkepHas, Jlocka menoBas
KOHTPOJIA U IPOMEKYTOYHON aTTECTaLlUH,
000pyI0BaHHAs! MYJIbTUMEIUHHBIMU U UHBIMHU

cpeacTBaMH 00y4eHUs

2 | YueOHbIC ayTUTOPUH JIJIsI TPOBEACHUS HoyTt0yxk, Ctomsl, CTyibs

MIPOMEXKYTOUHOM aTTecTaluu

3 | [TomerieHus ajst caMOCTOSITENbHOM pabOThI yuebHass MeOenb (CTOMbI, CTYJIbs),
o0yyaroImuxcs, OCHaIllEHHbIE KOMITBIOTEPHOM KOMITbIOTEPHAsI TEXHUKA C
TEXHUKOH ¢ BO3MOXHOCTbIO MOJIKJIIOYEHHUS K CETH BO3MOKHOCTBIO IOJKIIIOYEHHUS K CETH
"NuTepHer" u o0ecneyeHneM 10CTyna B «MHTepHeT» U obecrieueHneM JOCTyma
3JIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTEIbHYIO B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
Cpeay opraHu3aluu 00pa30BaTENIbHYIO CPELLy

YHI/IBepCI/ITeT obecrieucH HCO6XO,Z[I/IMLIM KOMIIJICKTOM  JIMOCH3WMOHHOI'0O H CBO60,[[HO
pacupoCTpaHiACMOTro MmporpaMMHOIr0 obOecrieueHus (COCTaB OonpecaAciIACTCA B pa6oqel71 nporpamMmme

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



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

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

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

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



[Tpunoxenue 1
K paboueli mporpamme
JTUCIUTITAHBI (MOIYJIs)

Ceenenust 00 M3MEHEHUAX B pabodeil mporpaMMe TUCIUTUTAHBI (MOTYJIS)

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

HY>KHOE KOOI U
y

HaMMEHOBAaHWE HANpPaBICHUS IMOATOTOBKU (CHENHAIbHOCTH)) HANpPaBICHHOCTh (MpOodWIIh)

« » Ha Y4eOHBIN TO/I.

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

(ITporokomn Ne oT«__ » 20 ).

3aBenymuui kabenpou (moamuce)

(Maummanst u hamuims)




[Tpunoxenue 2
K paboueli mporpamme

JTUCIUTITAHBI (MOIYJIs)

®opMbl TPOBEEHUS TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTecTaliu

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