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

1. ®enepanbHBIi TOCYIApCTBEHHBIH 00pa30BaTENbHBIM CTAHAAPT BBICIIETO OOpa3oBaHUS —
cnequaiuTer 1o crnenuanbHocTH  33.05.01 ®apmanms, yTBEPXKAECHHBIM IPHUKA30M
MunucTepcTBa HayKu U BbIciiero oopasoBanus Poccuiickoit @eneparuu ot «27» mapra 2018 r.
No 219 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.

chopMupoBaTh y 00y4YarOIIMXCS CHCTEMHBIC 3HAHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX MPOTEKAHUS
MeTabOTNYECKUX TPOIECCOB, OMNMPEICIAIONIUX COCTOSHUE 30POBhI M aJanTalMd 4YeJOBeKa Ha
MOJICKYJISIPHOM, KJIETOYHOM W OPTaHHOM YPOBHE II€JIOCTHOTO OPTaHHM3Ma, a TaK)Ke 0 OMOXMMHYECKUX
MEeXaHU3MaxX OTBETa OpraHMu3Ma Ha JICHCTBHE JIEKAPCTBECHHBIX BEIIECTB

1.1.2. 3agaum, pemaemMsbie B X0/Ie€ OCBOCHUS TPOTPAMMbI TUCIUTIIINHBIL:

® CdopmupoBaTh U pa3BUTh HABBIKM AHAIUTHYECKOW pabOThI ¢ MHpOpManuei (yueOHOI,
Hay4HOH, HOPMAaTHBHO-CIIPAaBOYHOM JIMTEpaTypod M JPYrUMH HUCTOYHUKAMHU), C
MH(OPMALIMOHHBIMU TEXHOJIOTUAMHU, AUATHOCTUYECKUMHU METOJAAMH HUCCIIEI0BAaHUSIMU;

® CdopmupoBats U pa3BUTh YMEHUS, HABBIKK, KOMIICTCHIIUH, HEOOXOAUMBIC B OpraHU3aIUN
po¢eCCHOHATBHON JEATETLHOCTH;

® CdopmupoBaTh CHCTEMY 3HAHHH OHOXMMHYECKMX U  MOJEKYJISPHBIX OCHOB
(yHKIMOHMPOBAHUS OpraHu3Ma YesloBeKa, MpeBpallleHuid BEIIeCTB B OpraHu3Me YelloBeKa,
CBSI3M OTHX IMPEBpalleHUH C JAeATEIbHOCTHIO OpPraHOB U TKaHEW, peryisiuuu
MeTab0IMUECKUX MPOIIECCOB U MOCIEICTBUAX UX HAPYIICHHUS;

® CdopmupoBarh 3HAaHHS O NPHUHIMIIAX OPTaHMU3AIMK W PaboOThl JabOPATOPHO-
JUArHOCTHYECKUX MOpa3/IeIeHUH yUpexKIeHUH pa3InyHOro TUIIA;

® CdopmupoBarh U pa3BUTh HABBIKUA OOLICHUS C KOJUIETaMH U MAI[HEHTAMHU C YYETOM 3THKH
U JICOHTOJIOTUHN

® CdopmupoBarh TOTOBHOCTh U CIIOCOOHOCTH MPUMEHSATh 3HAHUS U YMEHHS aHAJTHU3UPOBATH
JTaHHbIE PE3YJIbTaTOB OMOXMMHYECKHX UCCIIEI0BAaHUM U HCIOJIb30BATh MOTYUYEHHbIEC 3HAHUS
JUisi OOBACHEHHUS XapakTepa BO3HMKAIOIIMX B OpPraHM3ME YeJoBeKa H3MEHEHHHl mpH

3a00JICBaHUIX;

1.2. MecTo AucOMIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

Hucuunnuna «buonoruueckas xumus» wusydaerca B 4, 5 cemectpe (ax) M OTHOCUTCA K
o0s3arenpHON yacTy Otoka b.1 mucrumnuel. SBisercst 00s13aTeNbHON TUCIIATIIINHOMN.

OO6m1ast TpyA0€MKOCTh TUCIMIUIUHBI cocTaBisieT 7.0 3.e.

JlJis yCTIeIHOTO OCBOEHMSI HACTOSIILEN TUCHUIUIMHBI 00yYarouecs TOJKHbBl OCBOUTH CIIEAYIOIINE
muciuiuinebl: dusnka; OOmias u HeopraHudeckas xumus; OpraHudeckas Xumusi; MoJieKyJsipHbIe
MeXaHU3MbI (PU3HOJIOTMYECKUX MPOLIECCOB.

3HaHMSI, YMEHUS U OIBIT IPAKTHYECKOH JesATeIbHOCTH, MPUOOPETEHHbIE TP OCBOCHUHU HACTOSIIEN
JUCIUIUIMHBI, HEOOXOIUMBI Ui YCIEUTHOTO OCBO€HHUs aucuuiinH: Papmaxosorus; Knunndeckas
dapmakonorus; @apmaneBruueckas xumus; DapmaneBTUYECKOE  KOHCYJbTHPOBaHUE U

uHpopMmupoBanue; buorexnonorus; @apmaneBTuueckas TEXHOIOTHsI; TOKCUKOIOTHUECKas XUMHUSL.



3HaHUs, YMEHUS U OMBIT MPAKTUUECKOH JeATeNbHOCTH, TPUOOPETEHHBIE IPH OCBOCHUN HACTOSIIECH
JUCLUUIUIMHBI, HEOOXOAMMBI I YCIHEIIHOTO TMPOXOXJIEHHS mpakTuk: Ilpaktuka 1o
(apMarieBTHIeCKOMY KOHCYJIBTUPOBAaHUIO U HH(pOopmupoBaHuio; IIpakTuka mo QapmarneBTHUECKOM
texHonoruy; [Ipaktuka mo obmeil papmaneBTuyeckoit TexHonoruy; IIpakTuka no oka3aHUIO MEPBOM

IIOMOIIH, q)apMaI_leBTI/I‘IeCKaSI MNpONCACBTUYCCKAsA IMPaKTHUKaA.



1.3. Iliianupyemble pe3yJbTaThl OCBOCHUS JUCIHUIJIMHBI

Cemectp 4

KOI[ U HAUMCHOBAHHUEC KOMIICTCHIIUHU

Koax u HammeHoBaHnue
HHAUKATOPA 10CTHKECHUS

KOMIIETCHIINHN

Ilnanupyemsle pe3yabTaThbl OCBOCHHMS AUCHHUIIIMHBI (MOXYJIA)

OIIK-2 Cnioco0eH npuMeHsATh 3HaHUSA 0 MOP(POPYHKIMOHATIBHBIX 0COOEHHOCTHX,

(l)l/l?.l/IOJIOFI/I‘IeCKI/IX COCTOAHHUAX U MATOJOITHICCKHUX MTPOLECCAX B OPraHU3MeE Y€JI0BECKA NI

peumieHus NpogecCHOHATBHBIX 3a/1a4

OIIK-21U/{1 Ananusupyer
(hapMaKOKHMHETHKY U
(dhapMakoIUHAMUKY
JIEKApCTBEHHOTO CPEJNICTBA
Ha OCHOBE 3HAHUU O
MOP(POPYHKITMOHATHHBIX
0COOCHHOCTSX,
(U3HOTIOTHUECKIX
COCTOSTHUSIX U
MATOJIOTHICCKUX MPOIIeccax

B OpraHu3Me 4CJIOBCKa

3HaTh: OMOXUMHUYECKHE acTIeKThl MOP(HOPYHKIIMOHATBHBIX

0COOCHHOCTEH U (PU3HOTOTHUECKUX COCTOSTHHIMA

YMmern: AHAJIM3UPOBATb OMOXHMMHYECKHUE 3aKOHOMCPHOCTH
OTKJIOHCHUH: OT Q)HSHOHOFI/I‘ICCKI/IX COCTOSTHUH IIpHU pa3BUTUHU

IMaTOJOITMYCCKHUX IMPOUCCCOB B OPraHU3Me 4YCJIOBCKaA

Biaaers NpakTH4YeCKUM ONBITOM (TPYAOBBIMHM 1eHCTBUSIMH):
HaBbIKaMU MCMOJIb30BaHUS OMOXUMUYECKUX 3HAHUM [T aHaIu3a
3aKOHOMEPHOCTEH 0COOEHHOCTEH (hapMaKOKHHETHKU U

(hapmMaKoIMHAMUKH JIEKApCTBEHHOT'O CPEACTBa

OIIK-21]/12 O6bscHseT
OCHOBHBIE U TOOOYHBIE
JEHCTBUS JIEKAPCTBEHHBIX
npenaparoB, 3G QEKTHI OT
UX IPUMEHEHHS U
B3aMMOJICICTBHS C MUMIEH ¢
y4eTOM

MOp (o yHKITMOHATTEHBIX
0COOEHHOCTEH,
(bU3HOIOrHYECKUX
COCTOSIHUM 1
MATOJIOTUYECKUX MPOLIECCOB

B OpraHU3MC YCJI0BCKaA

3HaTh: OMOXUMUIO MUIICBAPUTEITHHBIX MMPOIIECCOB M MOJICKYJISIPHBIE
acTneKThl MOp(}HODYHKITMOHATTEHBIX OCOOCHHOCTEH 1

(hU3HOTOTHYECKHUX COCTOSTHHIMA

YMeThb: 00BSICHUTH OMOXUMHYECKHE 0COOCHHOCTH 3(pPeKToB
JIEKapCTBEHHBIX MPENapaToB C y4eTOM 3HaHUI 00 0OMEHHBIX

nporeccax

Bianers npakTH4YeCKUM ONBITOM (TPYA0BBIMU /IeiiCTBUAMM):
HaBBLIKAMH MCIIOJIb30BAHUSA TOHUMAHUS OMOXUMHUYECKUX MEXAHU3MOB

B OOBSICHCHUHU JIeHnCcTBUSA JICKAPCTBCHHBIX MPCIIapaToB

OIIK-2U/13 YuurtsiBaet
Moph o] yHKIIHOHAIBHBIE
0COOEHHOCTH,

¢du3noIorHUecKue

3HaTh: MeTa0O0IMYECKUE MMy TH MPEBPAIICHNUs OCHOBHBIX KJIACCOB
OMOJIOTMYECKH BaXKHBIX COETUHEHHM, POJIb HACIEACTBEHHBIX

(hakTOpOB B pa3BUTHH 3a00JICBAHUIA




COCTOAHUA U
NaTOJIOTHYECKUE TTPOIECCHI
B OpraHM3Me 4elloBeKa IpH
BbIOOpE Oe3penenTypHbIX
JIEKapCTBEHHBIX MPENapaToB
U IpYyrUX TOBApOB

AlTCYHOI'O aCCOPTUMCHTA

YMeThb: onpenensTh OMOXUMUYECKUE ACTIEKThI (PU3NOJIOTUYECKUX

COCTOSIHUM H ITaTOJOTHYECKUX IIponecccoB

Biaaers NpakTH4YeCKUM ONBITOM (TPYAOBBIMHM 1eHCTBUSIMH):
HaBBIKAMU PACIIO3HABAHUS HAMPABIEHHOCTH OMOXUMUYECKUX
MIPOIIECCOB MPHU BBIOOPE OE3pEIENTYPHBIX JIEKAPCTBEHHBIX

IpernapaToB

ITK-3 Cnoco0en ocymecTBasATh (papmManeBTHYecKOe HHGOPMHPOBAaHHME M KOHCYJIbTHPOBaHHE
NPH OTIYCKe M pPeaJu3anuy JeKapCTBEeHHbIX NPenapaToB AJsi MeAMIHHCKOI0 NPUMeHeHus 1

APYTUX TOBAPOB allTeYHOI0 ACCOPTHMEHTA

ITK-31J11 Oka3biBaeT
nH(GOPMaIMOHHO-
KOHCYJIbTAI[HOHHYO
MOMOIIb TTOCETUTEIIAIM
anTeyHON OpraHu3aluy npu
BbIOOpE JIEKaPCTBEHHBIX
IpenapaToB U APYrHX
TOBApOB ANTEYHOT'O
ACCOPTUMEHTA, a TaKXe MO
BOIIPOCAM HX
palroHaIBLHOTO
IPUMEHEHHUs, C yUETOM
OounodapmaleBTHUECKUX
0COOEHHOCTEM

JIeKapCTBEHHBIX (OpM

3HAaTbh: OCHOBHBIE OMOXHUMHYECKHE TCPMUHBI, OIMUCBIBAIOIINEC

XHAMUKO-OMOJIOTHYECKHUE IMPOLCCChl B OpraHU3ME YCJIIOBCKA

YMerh: AHAJIM3UPOBATb UBMCHCHUA OHMOXUMHUYECKUX IMponecCcoB Mmpu

PAa3BUTHHU MATOJIOTUYCCKUX COCTOSIHUI

BuaseTs npakTHYeCKUM ONBITOM (TPYAOBBIMH /I CTBUAMM):
HaBBIKAMHU HCIIOJIb30BAaHUS 3HAHUN META00INYECKHUX MPOLIECCOB U
OMOXMMHUYECKUX ACHIEKTOB JUArHOCTUKH 3a00JI€BaHUI MIPU OKAa3aHUHU
MH(POPMALMOHHO-KOHCYJIbTATUBHONW OMOIIU TIOCETUTEIISIM alTeYHOMN

opraHnu3anvuun

Cemectp 5

Koa 1 HamMeHOBaHHEe KOMIIETEHIIMH

Koa v nanmenoBanue
HHANKATOPA T0CTHKEHUSI

KOMIIETCHIIUHU

I[Inanupyemble pe3y/ibTaThl 0CBOEHHS TUCHUILIUHBI (MOTYJIs1)

OIIK-2 Cnoco6eH npuMeHATh 3HAaHUS 0 MOP(POPYHKIMOHATIBHBIX 0COOCHHOCTSIX,

(l)I/I3I/IO.]IOFI/I'—leCKI/IX COCTOAHHUAX U MATOJOIrMICCKHUX ITPOLHECCAX B OPraHu3Me 4eJ10BEeKa 1J1

penieHusi NpogeccuoHaNbHBIX 32124

OIIK-2N/I1 Ananuzupyet
(bapMaKOKUHETHKY U

dbapmMakoIMHAMUKY

JICKApCTBCHHOI'O CPCACTBA

3HaTh: OMOXUMHUYECKUE ACTIEKTHI MOP(HO(YHKIIMOHAIBHBIX

0COOCHHOCTEH U (PU3HOTOTHIECKUX COCTOSIHHIMA




Ha OCHOBE 3HAHUH O

MOp (oD YyHKITMOHATTEHBIX
0COOCHHOCTSIX,
(U3HOIOTHYECKUX
COCTOSTHUSIX U
MATOJIOTUYECKUX MPOIleccax

B OpraHU3Me 4CJIOBCKA

YMeTh: aHATU3UPOBATh OMOXMMUYECKHE 3aKOHOMEPHOCTH
OTKJIOHEHUSI OT (PU3HOIIOTUYECKUX COCTOSHHUI IPU PA3BUTUU

MaTOJIOrMYCCKUX MTPOLUECCOB B OPraHu3Me 4CJI0BCKaA

BuaseTs npakTHYeCKUM ONBITOM (TPYAOBBIMU /1€ CTBUAMM):
HaBBIKAMHU UCTIOJIb30BAaHUS OMOXMMHUYECKUX 3HAHUN JJIs aHaIu3a
3aKOHOMEpHOCTeN 0coOeHHOCTeH (hapMaKOKUHETHKH U

q)apMaKOIII/IHaMI/IKI/I JICKApCTBCHHOTO CPpCACTBA

OIIK-21J12 O6bscHsieT
OCHOBHBIC U TIOOOYHBIC
JIEUCTBHUSI JIEKAPCTBEHHBIX
npenapaTos, 3p(HEeKThI OT
WX TIPUMEHECHUS 1
B3aMMO/ICUCTBUS C MUIIEH C
Y4ETOM
MOP(POPYHKITMOHATHHBIX
0COOEHHOCTEH,
(U3HOTIOTHUECKIX
COCTOSIHUM U
MaTOJIOTHYECKUX MPOIECCOB

B OpraHu3Me 4CJIOBCKa

3HaTh: OMOXUMHUIO MMUIIEBAPUTETHHBIX MPOIIECCOB U MOJIEKYIJIIPHBIC
acneKThl MOp(}OoDYyHKIIMOHATEHBIX OCOOCHHOCTEH 1

(I)I/BI/IOJIOFI/ILIGCKI/IX COCTOSIHUH

YMeThb: 00BSICHUTH OMOXUMUYECKHE 0COOCHHOCTH A (PEeKTOB
JICKapCTBEHHBIX MPENApaTOB C YUYETOM 3HAHUH 00 OOMEHHBIX

nponeccax

Bianers NpakTH4YeCKUM ONBITOM (TPYAOBBIMHM 1eHCTBUSIMH):
HaBbIKaMU MCMOJIb30BaHUS IOHUMAHUS OMOXUMHUYECKUX MEXaHU3MOB

B 00BSCHEHUH JIEUCTBUS JIEKApPCTBEHHBIX IIPENapaToB

OIIK-2N/13 YuuTbeiBaeT
Mop(hodyHKIIMOHATILHBIE
0COOEHHOCTH,
dbuznonornyeckue
COCTOSTHUS U
MATOJIOTUYECKHE MPOLIECCHI
B OpraHU3Me YeJoBeKa Mpu
BbIOOpE Oe3perenTypHbIX
JIEKapPCTBEHHBIX MIPENapaToB
U IPyTUX TOBapOB

allITCYHOI'0 aCCOPTUMCHTA

3HaTh: MeTa0OIMYCCKUE IMyTH MIPEBpalICHUA OCHOBHBLIX KJIACCOB
OMOJOTHYSCKU BaXKHBIX COGIII/IHCHI/If/'I, POJIb HACJICACTBCHHBIX

(hakTOpOB B pa3BUTUH 3a00ICBaAHUIA

YMeTh: onpenenaTs OMOXUMHUECKUE ACTIEKThI (PU3NOJIOTHUECKUX

COCTOSIHUM M IMaTOJOTHYECKUX nponeccoB

Bianers npakTH4YeCKUM ONBITOM (TPYA0BBIMU /IeiiCTBUAMM):
HaBbIKaMU PaclO3HABAHUS HAPABIEHHOCTH OMOXMMHUYECKUX
MIPOLIECCOB MPH BBIOOpE OE3peLeNTyPHBIX JIEKAPCTBEHHBIX

IperapaToB

IIK-3 Cnoco0eH ocymecTBasaTh papManeBTHYecKkoe HHGOPMHUPOBAHUE U KOHCYJILTHPOBAHUE

NPH OTIYCKe M Peain3aluu JeKaApCTBEHHBIX MPenapaToB AJsi MeAUIIUHCKOI0 IPMMEHEeHUSs U

APYTUX TOBAPOB ANITEYHOI0 ACCOPTHUMEHTA

IIK-31/11 Oka3biBaeT
nH(pOpMaITMOHHO-

KOHCYJIbTAI[HOHHYIO

3HATh: OCHOBHBIC OMOXUMHUYECKUE TCPMUHBI, OMMUCBIBAIOIINC

XUMHKO-OMOJIOTHYCCKHE MMPpONCCChl B OpraHU3ME UCJIIOBCKA




MOMOIIb TTOCETUTEIISIM
alTeYyHOW OpraHu3aluu IIpu
BBIOOpE JIEKapCTBEHHBIX
IpenapaToB U APYTHX
TOBApOB ANTEYHOTO
ACCOPTUMEHTA, a TAKXKe IO
BOIIPOCAM HX
palroHaIHLHOTO
IPUMEHEHHUS, C yUeTOM
OounoapMareBTHUECKUX
0cOoOCHHOCTEH

JIeKapCTBEHHBIX (hOpM

YMerh: AHAJIU3UPOBATb UBMCHCHUA OHMOXUMHUYECKUX IMponeccoB 1nmpu

PAa3BUTHUHU MATOJIOTUYCCKUX COCTOSIHUI

BuaseTs npakTHYeCKUM ONBITOM (TPYAOBBIMU /1€ CTBUAMM):
HaBBIKAMHU UCIIOJIb30BAaHUS 3HAHUN METaO0INYECKHUX MPOLIECCOB U
OMOXMMHUYECKUX ACHIEKTOB JUArHOCTUKH 3a00JI€BaHUI MIPU OKAa3aHUHU
MH(POPMAIMOHHO-KOHCYIbTATUBHONW OMOIIU TIOCETUTEIISIM alTeYHOM

opraHu3anuun




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
4 5
YueOHble 3aHATHS
KontakTHasi padoTa 00y4aommuxcs ¢ npemnojgaBarejieM B 109 61 48
cemectpe (KP), B T.u.:
Jlexumonnoe 3anstue (JI3) 32 16 16
JlaGopaTopHo-nipakTudeckoe 3anarue (JII13) 60 36 24
Komnoxsuywm (K) 17 9 8
CamocrosiTesibHas padora odyuawmuxcs B cemectpe (CPO), 80 32 48
B T.4.:
[ToaroroBka K y4eOHBIM ayAUTOPHBIM 3aHATHIM 80 32 48
[Ipomexyrounas arrecrauus (KPIIA), B T.4.: 11 3 8
Dx3ameH (D) 8 0 8
3auer (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

4 cemecTp
Ne Mudgp HaumenoBaHnue pasaena Coaeprxanue pasaesia M TeMbl B
n/m |KOMIeTeHIIUH (MoayJis), TeMbl AUAAKTHYECKUX eJUHHIAX
AUCHMITHHBI
Pa3nes 1. ®epMeHTBI. JHEpreTH4ecKuii 00MeH
1 |OIK-21/1, |Tema 1. DepmeHTHI. @OyHKIMHN OEIKOB B OpraHU3Me YelOBeKa.
OIIK-21/12, |DHeprermueckuii oOMeH YPOBHHU CTPYKTYpHOH OpraHu3anuu OCIKOB.
OIIK-21/13, Crnoxuble 6enku. CTpoeHne u GpyHKIUH
MK-31/1 MHUOTJIOOMHA ¥ TEMOTJIOONHA. XUMUYeCKas

npupoza, GU3NKO-XMMHYECKHE CBOMCTBA U
Ouosiornueckas posb (epMEHTOB.
Knaccudukanus 1 HomeHkIaTypa GepMeHTOB.
Ctpoenue pepMEHTOB - IPOCTHIX, CIIOKHBIX,
130(hepMEHTOB: aKTUBHBIN U aJUIOCTCPUICCKUI
LEHTPHI, poJib B Katajiuse. OnpeencHue
MOHATHUS: Ko(akTop, XomodepMeHT, anopepmMeHT,
Ko(epmeHT, cyOcTpar, MeTaboJIUT, TPOIYKT.
Mexanusm neiictBus ¢pepmenToB. Kunernka
(bepMeHTaTUBHBIX peakiuid. [IpuHIUmbI
Ka4eCTBEHHOT'0 OOHAPYKEHHS U
KOJINYECTBEHHOT'O OIIPE/ICIIEHUS] aKTUBHOCTH
dbepmenToB. EnuHuIel akTuBHOCTH. Perymnsmus
aKTUBHOCTH (DEpPMEHTOB. AJIJIOCTEpUIECKUE
depmenTtsl. M3ohepmenTsl. Mcnons3oBanue
(bepMeHTOB B MeTUIIHE. BUTAMUHBI.
bruoxummnueckue QyHKIUN U KOQPEPMEHTHBIE
¢dopMbl BuUTaMuHOB. OOIIHI MyTh KaTabonm3Mma.
OxucnuTensHoe AeKapOOKCHINPOBAaHUE
nupyBata. Luki1 TpukapOOHOBBIX KUCIIOT.
Perymsauus. Anabonnyeckue QyHKIMH KA
TPUKApOOHOBBIX KUCIIOT. AHAIIIEPOTUIECKUE
peakuuu. Makpospruudeckue cyocrparsl. [lytu
cunteza AT®: cyOcTpaTHOE U OKUCITUTEIIBHOE
dochopmmpoBanne. OKUCITUTEIHLHOE

docopmmmposanne AJID. Mexanuzm




COTPSDKEHHSI OKUCIIEHUS U (hochopruarpoBaHusl.
Xemuocmorudeckas reopust Mutuemna. Cocras,
CTPYKTYpa ¥ HOMEHKJIATypa JbIXaTeIbHbIX
KOMIUIEKCOB U JPYTUX KOMIIOHEHTOB LIETIN
IIEpEeHOCca JIEKTPOHOB, UX JIOKATU3ALUS U
(GyHKIMU BO BHyTpeHHEN MeMOpaHe
MuToxoHipuil. Ctpoenne AT®-cuHTa3bI.
Mexanu3m QpyHKIHOHUpPOBaHU. Perynsus
OKHCIUTEIBHOTO (POCHOPHINPOBAHHUSL.
JIpIXaTeabHbli KOHTPOJIb. MeXaHU3MBI
pa3001IeHus OKUCIEHUS U (POCPOPUITUPOBAHHS.
du3HoNOrHYecKoe 3HaUCHHE PA300ILICHHS.
MoexysipHO-OHOIOTHYECKHUE aCTIEKThI

GyHKIMU ¥ TUCPYHKIUU MUTOXOHPUH.

Pa3pnen 2. OOMeH yriieBo1oB

OTTK-2W/11,
OTIK-2W]12,
OIIK-21/13,
TIK-3U/11

Tema 1. OOMeH yT7I€BOI0B

MexaHu3Mbl IEpeBAPUBAHUS YTIIEBOJIOB.
XapakTepucTuka u aencTrue GepMeHTOB,
Y4aCTBYIOILIUX B [TOJIOCTHOM U MPUCTEHOYHOM
MUIIeBapeHUU. MeXaHN3Mbl BCACHIBAaHUS
yraeBosoB. [lyTu noctymniienus u npespalieHus
YIJIEBOJIOB B TKaHsAX opranusma. KitoueBas posib
TIII0K030-6-pocdara, mytn oomena. Cunres
rIIMKoreHa. buonoruueckoe 3HaueHue, peakimu,
dbepmenTsl. Pacniaj rmukoreHa — riMmKOreHOIU3.
buonoruueckoe 3HaueHue, peakiuu, (GepMeHTHI.
buonoruueckoe 3HaueHue U perysius ooMeHa
IJIMKOT€HA B [IEYEHU U B MbIIIIAX. [ THKOreHo3b1
U arJuKoreHo3bl. [ Tukonu3: nousTue, 3Ha4€HuUeE,
MOCJIE0BATEIBHOCTh PEAKIIMM, PETYIALHUS.
DTarnsl MOJHOTO a3pPOOHOTO OKUCIICHUS TIIIOKO3HI.
DHepreTu4ecKuil BbIXO/. IIIMKOIU3a B
aHa’pOOHBIX ycIoBUsX. | TIOKOHEOreHes3: cxema,
cybctpaTsl, Ouosioruueckast pois. [lukn Kopu.
I'rok030-anannHOBBIA UK. PenunpokHas
peryJsiiysl IIIMKOJIN3a U TII0OKOHEOreHe3a.
OcobenHocTH MeTab0IM3Ma TIIIOKO3EI B IICUCHU,
MO3r'€, CKEJIETHBIX MBIIIIIAX, )KUPOBOM TKaHH,
KJeTkax KpoBu. [lenTozodochaTHblil myTh.

buonornueckoe 3nauenue. Peakimmu




OKHCIIUTEIBHOTO dTarna, peryisinus. Hapyrenus
B nieHTo30(ochaTHOM myTH. J{eeKT riaroKo30-6-
docdarnerunporeHassl. Perynsamus coaepxanus

TJIIOKO3bI B KpoBH. CaxapHblil 1uader.

Pa3gea 3. O0OMeH JUNIHAOB

OTTK-2W/11,
OTIK-2W]12,
OIIK-21/13,
TIK-3U/11

Tema 1. OOMEH TUTIUIIOB

MexaHU3MBbI TIepeBaprBaHusl, BCACBIBAHUS
murmoB. @epmentsl. JXKemub: coctas, QpyHKINH,
MEXaHU3M y4acTus B nuuieBapeHnn. Ctearopes:
MPUYHHBI, TOCTeNCTBUSA. MOOMIN3aIus )KUPOB U3
KUPOBOUM TKAHU: PEAKIINU, MEXaHU3MBI
pEeryJISIIH, POJIb TOPMOHOB, 3HAUCHHE.
AXTUBAIMS U TPAHCTIOPT KUPHBIX KUCIIOT B
MUTOXOH/IPUH. MeXaHU3MBbI [3-OKHCIICHHUS
KUPHBIX KUCJIOT: PEaKIUH, PETYJIISAIIHS,
sHepreTrueckuil 6ananc. Ketonossle Tena:
Ouosornveckas poJib, peakiui ooMeHa,
perysimusi. KeroneMusi, KeTOHypHsi, TPUYUHBI U
MEXaHU3MBI Pa3BUTHUS, TOCIIEACTBUSA. brocunTes
KUPHBIX KUCIIOT. DTaIlbl, PEaKIUH, CTPOCHHE
CHHTA3bI JKUPHBIX KUCIIOT, peryisiius. buocunres
TPHALMIITIIAIEPOJIOB. MeXaHU3M, PeTyJIsIis,
TKaHeBbIe 0coOeHHOCTH. OOMEH
riutepodocdonumuaos. buonormueckoe
3HayeHue. X0JecTepoi: ONOIOTUYECKOE
3Ha4YCHUE, ITyTH OCTYIUICHUS ¥ UCTIOJIH30BAHUS B
opranusme. CUHTE3 XoJiecTepoiia (cxema).
Perynsauus cunresa xonecrepona. Mexanusm
MOCTYIUIEHHUS XOJIecTepoia B KIeTKy. Tpancnopt
xoJjectepoiia. 'unepxonecreponemus, ee
MIPUYHHBI, TOCTEeNCTBUSA. MOJEKyISIpHO-
OMOJIOTUYECKHE acTIeKThI PETYJISIINI 0OMeHa
xoJectepoia. JIunonpoTenHsl KpoBU:
KJ1acCU(UKaLUsi, CTPOCHUE, ITAIIbI
(dbopMupOBaHHS, CXeMa MeTabOIH3Ma.
JucnunonporenHeMun. MoneKyIsspHbIe

MEXaHHU3MbI aTEPOCKIIEPO3a.

S cemecTp

‘NQ

Hudp

HaumeHnoBaHmne pa3aeiia

Conep:xanue pa3jiesa M TeMbl B




/11 |KOMIIeTeH MU (Mony.is), TeMbl AUAAKTHYECKHX eIHMHHIAX
AUCHHUILIHHBI
Pa3nes 1. O6meH 0e1K0B M HYKJICOTH10B
1 |OIK-21/1, |Tema 1. ObmeHn GenkoB u IlepeBapuBanue 6enkoB B XXKT. IIpuniuns
OIIK-21J12, |HykiIeoTHI0B HOPMUPOBaHHUs O€JiKa B MUTaHUU. A30THUCTBIN
OIIK-21 /13, Oananc. XapakTepuCTHKa OCHOBHBIX
MMK-31/11 KOMIIOHEHTOB IHILEBAPUTEIBHBIX COKOB

(>kemyKa, KUIIEUYHUKa, TIOJKETy1I04HON
&Kelesbl). MexaHu3Mbl PETyJISLUN CEKPELUU
MUIIEBapUTENbHBIX COKOB. OOpa3oBaHue U
cekperusi HCl. @epmeHTaTHBHBIN THAPOTIN3
OEJIKOB B eIy IOYHO-KUIIIEYHOM TPaKTe.
MexaHu3Mbl BCaChbIBaHHUSI aMUHOKHUCIIOT.
buoxumuueckre acieKThl MyKO3aJIbHOTO Oapbepa
eIy J0YHO-KUIIeUHOro Tpakta. Hapyenue
nepeBapuBanus 0enkoB. benkoBas
HEJ0CTAaTOYHOCTh: IPUUNHBI, META00IMUYECKHE U
KIIMHUYECKHE MOCTIEeICTBHS, TPOPUIAKTHKA.
[Tyt 0OpazoBaHus myjia aMMHOKHUCIIOT B KPOBH U
€ro UCIOJIb30BaHue B opranm3me. Oomime
peakiuu oOMeHa aMUHOKHUCIIOT: PEaKIUH
TpaHCAMMHUPOBAHMSI, IPSIMOTO U HENPSIMOTO
NI€3aMUHUPOBAHUS, 1€KapOOKCUIINPOBAHNUS,
TKaHeBbIe ocoOeHHOoCcTH. [TyTH Bcmonp30BaHMs
0€3a30TUCTOTO OCTaTKa AaMHUHOKHUCIIOT.
OOpazoBanne OMOTCHHBIX aMUHOB (THCTaMUHA,
THpaMHHA, TPUIITAMUHA, CEPOTOHHUHA, Y-
aMUHOMACJISIHON KUCIIOThI). Posib OMOTeHHBIX
aMHHOB B opranusMe. Cxema myteil oOMeHa
CeprHAa U IIMIMHA, 3HAYEHUE Ka)KJ0TO My TH.
OOMeH nucTenHa: cXeMa Iy Tei, 3HaueHHe.
3nauenue ®ADC B GuoI0rn4ecKoM
cynbdupoBanuu. [lytn oOMeHa METHOHHHA U X
3HaueHune. OOpa3zoBaHue S-aJeHO3UIMETHOHNHA,
€ro y4acTHe B peakIUsiX TPAaHCMETUINPOBAHUSI.
Pecunres metnonuna, posis TI'®K n Buramuna
B12 B aTom npouecce. CBs3p 0OMEHOB
METHOHMHA U LIUCTENHA. METHOHMH KaK

JUNOTPOIHBIN pakTop. Cxema nmyteil oOMeHa




[NIyTaMUHOBOM U aCIaparnHOBOM KHUCIIOT, UX
OMoCHHTE3, y4acTHe B 00e3BpEKUBAHUU
amMMuaka. [ ryTaMuH Kak JOHOp aMUHOTPYIIIIBI
IpU CHHTE3€ pana coenuHeHuid. OOpa3oBaHue u
ucnosabs3oBanue B oprannsme 'AMK u 'OMK.
deHnMamaHuH: cxeMa oOMeHa, peaKIuu
oOpazoBaHust TUpo3uHa. KaTexonaMHUHOBBINA 1
MEJIAHUHOBBIN ITyTH, PEAKLIUH, PETYIISLINS.
I'OMOreHTHU3NHOBBIN Iy Th (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
WHO3MHOBOMW KUCIOTHL. Peakiuu pacnana
ITyPUHOBBIX HYKJIEOTHJIOB 10 MOYEBOU KHCIIOTHI.
Hapymenre oOMeHa mypHuHOBBIX HYKJICOTH/IOB:
TUIEpypPUKEMHUS, I0J1arpa, MOYEKaMeHHas
Oosie3Hb. Peakiuu ucmonb30BaHus U
00e3BpeKUBaHMS aMMHUaKa: 00pa3oBaHue
IJlyTaMHMHA, acllapariHa, MOYEBHUHBI - TKAHEBBIE
oco0eHHOCTH. CBSI3b OPHUTHHOBOTO ITUKJIA C
00OMEHOM aMUHOKHCIIOT M SHEPTeTUYECKUM
obmenoMm. Hegoctarounocts epMEHTOB
OPHUTHHOBOTI'O IIUKJIA, IPUYNHBI U IOCIEACTBHSL.
MexaHu3Mbl OCTPON U XPOHUYECKON
TOKCHYHOCTH aMMHUaKa, MeTaboJIn4ecKue 1

KIMHUYCCKUEC ITOCIICACTBHA.

Pa3pea 2.

I'opmonbl

OTTK-2W/11,
OTIK-2W]12,
OIIK-21/13,
TIK-3U/11

Tewma 1. 'opMOHBI

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

KOHIIEIINS TKAaHU-MHUIIIEHN. DTallbl MeTadoIn3Ma




TOPMOHOB. PenienTopsl TOpPMOHOB, BUIBL
MeMOpaHHbIe, conpsbkeHHbIe ¢ 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, TPOU3BOTHBIE JKUPHBIX
kucnot, UTO, I, Ca2+ u nip. - xumudeckas
pUpoJa, CTPYKTYpa, OOMEH, (GyHKIUH.
MexaHu3Mbl JEUCTBUS TOPMOHOB PA3IIMYHbBIX
KJ1accoB. ['OpMOHBI TUTIOTATaMyca: 0COOEHHOCTH
OMOCHHTE3a, CTPYKTYPBI, MEXaHU3MOB JICHCTBUS,
¢yskuuid. TporHbIe TOPMOHBI THIIODU3A;
KJaccu(uKaius, XuMu4yeckast pupojia, 3HaYeHue
B peryssinuu GyHKIUN TeprueprudecKux xKees.
CTT': meTabomn3M, MeTaOOIUYCCKUE U
¢uznonoruueckue 3¢ ¢pextsl. HeliporopmoHs! -
OKCHUTOIIMH M Ba30IPECCUH, UX OHOIOTHYECKOe
neiicTBue. AJpeHanuH, TJIIOKaroH,
TITIOKOKOPTUKOUIBI: CTPOCHUE, BIUSHUE Ha
oOMeH BelecTB. IHCYTUH: MOJIeKyIsipHbIe
MEXaHU3MBbI ACUCTBUS U OMOJIIOTHYECKHE

s dextrl. CaxapHsblii quadet. TupeonaHbie

TOPMOHBI: CTPOCHHUC, BJIMAHUC HA oOMeH BCIICCTB.

Pa3nes 3. buoxumus ne4eHu u KpoBu

OTTK-2W/11,
OTIK-2W]12,
OIIK-21/13,
TIK-3U/11

Tema 1. buoxumus neuesHu u

KpOBH

Poub meueHn B moaiepikaHuy TOMEocTasa — B
oOMeHe YTJICBOIOB, JIMITH/IOB M OSJIKOB.
Merabonusm 3TaHona. Ponb neuenu B
MUTrMEHTHOM oOMeHe. bruocunTtes u pacnan
remoryioouHa. [loppupun u xentyxu.
JleTrokcukanuoHHast QYHKIHS meueHu. bruoxumust
KpoBH. belku mia3Mbl KpOBU: KIIaCCUPHUKAITHS,
MeToAbl pazaeneHusi. OcoOeHHOCTH
HEPreTHYECKOT0 OOMEHa, HYKICOTHIHOTO
oOMeHa, 0OMEeHa OCJIKOB, JIUIHJIOB U YTJIEBOJIOB B

spuTporuTe. MexaHu3Mbl TPAHCTIOPT KUCIOPOa,




yriaekucioro rasa, peryisiauu KOC. Oomen
JKeJe3a: poiib JKelne3a B OpraHu3Me, MEXaHU3MBI
MHTECTUHABHON abcopOuunu sxenesa, myJbl
JKeJe3a, peryJisius roMeocTasa xesesa.
Hapymenust oomena sxenesa. Cucrema
remMocTasa. buoxumMmuueckne MexaHu3Mebl
(dbopMupoBaHUs KPOBSHOTO crycTka. Ponb Ca2+ u
ButamuHa K. [IpotuBocBepTHIBaIOIIas cucremMa.
Cucrema ¢pubpuHonn3a. MeTo1bl OLIEHKH
crcTeMBbl TeMocTasa. Hapyienus cucremsl

réeMmocrTasa.

Pa3nen 4. BuoxuMus Tkanen

OTTK-2W/11,
OTIK-2W]12,
OIIK-21/13,
TIK-3U/11

Tema 1. buoxumusa Tkanen

buoxumusa noyek. HopmanbeHsie u
MATOJIOTUYECKHE KOMIIOHEHTBI MOYH, UX
npoucxoxaeHue. [loueunsiii mopor mis
TJIIOKO3BI, TIIIOKO3YypHsl. Perynsius BoaHo-
CoJIeBOro oOMeHa. PeHnH-aHrMOTEeH3UH-
aJbJIOCTEpOHOBAs cuctema. Basonpeccus.
Artpuonentupl. bBHOXUMUS HEPBHOM TKAHH.
Oco0eHHOCTH TpaHCIIOPTA BEIIECTB Uepe3
remarodHIeanmndeckuii 6aprep. OcodeHHOCTH
MeTaboIM3Ma roJIOBHOTO MO3ra. MexaHusm
neperayv HepBHOro uMiysbca. Knaccudukanus
BHUJIOB MBIIIEYHON TKaHU. MeXaHU3Mbl
COKpAILEHHsI, PETYJISIIUA ¥ SHEProoOecTeueH s,
B COCTOSIHUU TOKOSI U HArpy3KH, B Pa3IU4HbIX
BUJaX MbIIIEYHON TKaHU. OCOOEHHOCTH 0OMEHa
0€JIKOB, yIIIeBOAOB, TUMHI0B. OCHOBHBIC
(YHKIIMOHATBHBIC HAPYIICHUS MBI MUOIIATHH,
MuoaucTpopun. OCHOBHbIE OMOXUMUYECKUE
MIOKa3aTeId KPOBU M MOYH, OTpaKarollne
(YHKIMOHATBLHOE COCTOSTHUE PAa3IMYHBIX BUIOB
MbIlIeqHON TKaHu. buoxumus muokapaa. UbC,
MH(]ApKT MHOKap/Ia - OMOXUMUYECKUE TPUINHBI,
MeTaboIMYeCcKre HapyIIeHUs, TOCIEACTBHUS.
JlaGopaTopHasi AMarHOCTHKA WH(papPKTa
MHUOKap/ia. buoXumust KOHTPOJI Macchl Tena.
OpekcureHHbIe 1 aHO-PEKCUTCHHBIE (DaKTOPHI.

bruoxumust xxupoBoii TkaHu. OCOOEHHOCTH




MeTabonu3ma 0elnnoit, Oypoil, 6e:xeBoii KUPOBOI
Tkanu. O01Ias XapaKTepUCTUKa TOPMOHOB,
CHUHTE3UPYEMBIX JKUPOBOH TKAHBIO.
AMNOIUTOKUHBI (JIETITUH, aIMTIOHEKTHH):
npUpoza, OMOJIOTHYECKoe eiiCTBHE.
NHCYyTMHOPE3UCTEHTHOCTD: OTpeIelICHuE,
MPUYMHBI, MEXaHU3M PA3BUTHS, METAOOTHUECKIE
s¢dekTh buoxumMudeckne OCHOBBI IPUMEHEHUS
JIEKapCTBEHHBIX MPETapaToB MPU
WHCYJTUHOpe3uCcTeHTHOCTH. COoeIMHUTEIbHAS
TKaHb: KJICTOUYHBIA M XUMHUUYECKHUM COCTaB,
O0COOCHHOCTH OpraHu3alud U QYHKITUH.
Crpoenue, pyHKIHH 1 0OMEH KOJIJIareHa,
3racTHHA, PUOPOHEKTHHA,
TNIMKO3aMHHOTIINKAHOB, MIPOTEOTIINKAHOB, B
HOpME U MPH NaTOJOruH. POk ropMOHOB U
BUTaMHUHOB B METa0OJU3ME COCTUHUTEIILHOM
TKaHU. buoxuMuyeckas AHarHocTuKa
JIeT€HEPATUBHBIX MTPOLIECCOB B COSAMHUTEIHLHON
TKaHu. Perymnsamus oOmMeHa kanbius U hocdartos.
[TapatropMoH, KaIbIIUTPUOI, KaTBIIUTOHUH:

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

3.2. Ilepeyenb pa3genoB, TeM [IUCHUILUIMHBI [IJsi CAMOCTOSATEJBLHOr0 HU3Yy4YeHHS
00yYarOIIUMHCS
PaSHGJ'II)I 1 TEMbI JUCHUINIMHBI AJI9 CAMOCTOATCIBbHOI0O N3YUCHUS 06y‘~IaI-OIIII/IMI/IC$I B IIporpaMme HE

IPEyCMOTPEHBI.



4. TeMaTH4YeCKHIi IJIAH JUCHUIIIMHBI.

4.1. TemaTn4yeckuii JIAH KOHTAKTHOM padoThl 00y4YaIOIINXCH € pPenogaBarTeyaeM.

Ne (Bugbl Ilepuon o0yuenns (cemectp) |(KoumuecTBo |Buasl Dopmbl
n |y4eOHBIX IlopsiakoBbIe HOMeEpa U 4acoB KOHTPOJIA KOHTPOJIA
/m [3aHATHH / |HAaMMEHOBaHMeE Pa3/eJIoB. KOHTAKTHOH |yCIIeBaeMOCTH |yCIIeBAeMOCTH H
¢popma IMopsiakoBbIEe HOMEpPaA U padoThI NPOMEKYTOYHOH
NPOME:K. HAHMEHOBaHHeE TeM pa3/eJioB. aTTrecTanuu
arrectauuu |Tembl yueOHBIX 3aHATHI. KII OK
1 2 3 4 5 6 7
4 cemecTp
Pa3nes 1. ®epmeHTsl. DHEpreTHUECKUl 00MeH
Tema 1. ®epmenThl. DHEpreTUUECKUil 0OMEH
1 I3 DepMEHTBI, CTPOCHHUE, 2 il 1
CBOMCTBA, PETysLus
2 JI3 Buramunst 2 pil| 1
3 J3 OO6mume mytu karabonu3zma 2 jil| 1
4 I3 [IyTn yrunusanuu Kuciaopoaa. 2 A 1
Cunre3 ATO
5 JIII3 BBoaHOE 03HAKOMUTEIILHOE 3 T 1 1
3aHATHE
6 JIII3 DepMEeHTHI: CTPOCHHE, 3 T 1 1
MEXaHU3MbI JCHCTBH,
kuHeTHKa. KopepMmeHThI
7 JIII3 Perynsauus aktuBHOCTH 3 T 1 1
(bepmenToB. M30pepMeHTHI.
OH3UMOJIMarHOCTUKA U
SH3UMOTEPAIUL
8 JIIT3 BuTtamunbl 3 T 1 1
9 JIII3 OO6mme myTu kaTaboau3ma 3 1 1
10 JII3 Cunrte3 AT®: cyberpaTHOE H 3 1 1
OKHCIIMTEIbHOE
dhochopuupoBanue
11 K Texymmii pyOexHbIi 3 P 1 1
(MOIYJIBHBIA KOHTPOJIb) IO
TeMe | «DepMeHTHI.




DHepreTuyecKuii 0OMeH»

Paznen 2. OOMeH yriaeBooB

Tema 1. OOMeH yrieBo0B

1 I3 IIepeBapuBanue yrieBoI0B.
MeTtabonu3M TIIHKOreHa

2 JI3 OKHCJIEHUE TIIIOKO3bI: TJIMKOJIN3
1 ieHTo30(ochaTHbIN MyTh

3 JIII3 IIepeBapuBanue yriieBoI0B.
MeTtabonu3M TIIMKOreHa

4 JIII3 OKHCIIEHUE TIIIOKO3bI.
I'mukonwns. I'mroxkoHeorenes

5 JIII3 [TenTo3odocdaTHblii MyTh.
Peryssitiust ypoBHS TIIFOKO3HI B
KpOBHU

6 K Texyumii pyOexHbIi

(MOAYIBHBIN KOHTPOJIb) IO

Teme 2 « OOMeH yriaeBo0B»

Pasznea 3. OOMEH JIMIIUIOB

Tema 1. OOMEH JTUIHIIOB

1

I3

HepeBapHBaHHe 1 BCAaCbIBAaHHC

mununoB. JInnorenes. Jlumonns

J3

OOMmeH xoJecTepuHa.
Tpa"cnopT IMNKUIOB B KPOBH.

JIunonpoTenHsl

JIII3

[IepeBapuBanue u BcachlBaHUE
munuaoB. CUHTE3 KUPHBIX
KHCJIOT. JIumorexes.
Metabonu3m Gpochoaunuaos u

TJIMKOJIUIIN OB

JIII3

MoOwm3arus KupoB.
JIunonu3z. OkucieHne KUPHBIX
KucIIoT. Merabonusm

KCTOHOBBIX TCJI

JIII3

OO6meH xomnecTepoda.

JlunonpoTenHbl. ATEPOCKIEPO3

Texymii pyoexHbIi




(MOAYBHBIN KOHTPOJIb) IO

TeMe 3 «OOMEH JTUMUIOBY

S cemecTp
Pa3nen 1. OOMeH 6enKOB U HYKJICOTHIOB
Tema 1. OOMeH O€JIKOB M HYKJIEOTHUIOB
1 J3 OOMeH GeNKOB U HYKJIEOTH/I0B

2 JIII3 [lepeBapuBaHue OEIKOB.
OO6mue myTu oOMeHa

AMHUHOKHCIIOT

3 JII3 OO6pa3zoBaHue MPOTYKTOB
a30THCTOr0 OOMeHa.

0663Bpe)KI/IBaHI/IC aMMHaKa

) JIII3 MeTtabonau3M OTAEIbHBIX
amuHokucior. O0OMeH

HYKJICOTHI0B

5 K Texyumii pyOexHbIi
(MOAYIBHBIN KOHTPOJIb) IO

teMme 4 «O0MeH OEJIKOB U

HYKJIEOTUI0B»
Paznen 2. 'opMoHbI
Tema 1. ['opmoHbI

1 I3 I'opMoHBI: Hepapxus

PEeTYJIATOPHBIX CUCTCM,
KJ'IaCCI/I(i)I/IKaL[I/IH, MCXaHU3MBbI
JEUCTBUS — IMyTH nepcaaviu

CHUIrHajia

2 JI3 NucynuH. Mexanu3mbl
IEHCTBUSA U OMOJIOTHYECKHE
s dexTrr. CaxapHbiit quaOET.

AJlpeHanvH, TIKaroH

3 JIII3 I'opmoHsI: nepapxus
PEryJIATOPHBIX CUCTEM,
knaccudukanus. MexaHu3Mel
JeMCTBUS CUTHAJIbHBIX

MOJIEKYJI.

4 JII3 I'opMoHBI runoTasaMo-

runo(u3apHO-TUPEOUTHOM,




THIIOTaJIaMO-TUo(u3apHo-
HAAIIOYECYHUKOBOHU U
THIIOTaJIaMO-TUo(U3apHO-

TOHAJHOU CUCTEM

5 JII3 HNHCYNIHMH 1 KOHTPUHCYJISPHbIE
TOPMOHBI (TJTIOKaroH,
anpenanuH). CaxapHblid 1uadbeT

6 K Texymmii pyOexHbII

(MOZYJIBHBIA KOHTPOJIb) IO

Teme 5 «I'opMOHBI»

Paspnen 3. buoxumust neyeHn U KpOBH

Tema 1. bruoxumus rneyeHn U KpoBu

1

JI3

buoxumus KpoBU: TPaAHCIIOPT
KHCJIOpo/a, OOMEH Keesa,
AHEMMH, KUCIIOTHO-OCHOBHOE

paBHOBecut

I3

Cucrema remocrasa

J3

buoxumug neuenun

JIII3

Bbuoxumust kpou: MeTtaboau3m
PUTPOLUTOB. [ eMOTITOOHH.
OOmeH xene3a. benku mia3mbl
KkpoBu. KuciioTHO-0CHOBHOE

paBHOBECHE

JIII3

I'emocras: CBCpThIBAroNias,
AHTHUCBECPThIBAKOIAA U

(buOpUHOIUTHYECKAS] CUCTEMBI

JII3

Ponb neyenu B oOmeHe
YTJIEBOJIOB, JIUIIUAOB U OEIIKOB.
JleTokcukaloHHas QyHKIUS

IICYCHU

JIII3

Posb neyeHu B MUrMEHTHOM
obmeHe. buocunres u pacnan
remorao6usa. [lopdpupun u

TaJ1aCCCMMHU. H(eJlTy'XI/I

Texkymuit pyOeKHBIN
(MO TBHBINA KOHTPOJIB) TIO

TeMe 6 «bHOXUMUS IEYEHU U




KPOBI | |

Pa3gen 4. buoxumus TkaHeun

Tema 1. buoxumusa Tkanen

1 J3 buoxumus BeIIEIUTENBHOU 2 Jil| |
cuctembl. docdaTtHO-
KaJbLIHEBLII 00MeH. brnoxumus

HEPBHOU TKaHU

2 I3 broxumus MBIIEYHON TKAaHH. 2 il 1

broxumus xKupoBor TKaHU

3 JIII3 buoxumuns BeLneInTenIbHOMU 2 T 1 1
cucremsl. DocdarHo-
KaJIbI[UE€BBIH OOMEH U €T0
perynsuusa. buoxumus HepBHOU

TKaHHU

4 JITI3 buoxumus MpIIeuHoOM TKaHU. 2 T 1 1
buoxumusa KOHTPOJIS Macchl
tena. OcoO0eHHOCTH
MeTabonu3ma Oemnoii, OypoH,
OC)KEBOM JKUPOBOM TKAHHU.
buoxumusa coequHUTEIHLHOMN

TKaHHU

5 K Texymuit pyOeKHbIi 2 P 1 1

(MOZYIbHBIA KOHTPOJIb) IO

TeMe 7 «brUoXuMHUs TKaHEN)

Texymuii KOHTPOJb yCHEBAaeMOCTH OOYyYaIOLIErocs B CEMECTpe OCYLIeCTBIAETCS B (opmax,
IPEIYCMOTPEHHBIX TEMAaTHYECKUM IIJIAHOM HACTOSAIIEH pabodeil mporpaMMbl TUCIIUIUIHHEL.
@DopMbI IPOBEJICHUS KOHTPOJIS YCIIEBAEMOCTH M IMTPOMEKYTOUHOM aTTecTaliii 00y4Yaromuxcst /BUbI

paboTbI 00yJaroLIXCs

Ne ni/m ®opMbI IPOBEACHUS TEKYILIEr0 KOHTPOJIS Buabl paéoTsl
yCIeBaeMOCTH U NMPOMEKYTOYHOM aTTecTaluu ooyuarwmuxcs (BPO)
odyuawmuxcs (PTKY)

1 Kontposns npucyrcrsus (KIT) [IpucyrcTBue

2 Omnpoc kombunupoBannbiii (OK) Brinosinenue 3a1anuii B

YCTHOW U MUCbMEHHOMN

dbopme

4.2. @opmMbl IpOBeIeHUs IPOMEKYTOYHOM aTTeCTALMI



4 cemecTp
1) ®opma npomMeKyTOUHOMN aTTeCTAlluK - 3a4eT

2) @opma opraHM3alMM NOpPOMEXYTOuHOW arrectauuu -KoHTpons mnpucyrctsus, Ompoc
KOMOWHHPOBAHHBIN

5 cemectp
1) ®opma npomMeKyTOUHOMN aTTeCTalluy - DK3aMEH

2) @opma OpraHu3alnuy IpoMeXyTOUHOM arrectanuu -KoHTpons npucyrcTBus, 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.

4 cemectp
DOpPMBI TEKYIIEro Maxc. CooTBeTCcTBHE OLICHOK
. Kou-Bo Sk
Bujabl 3aHsITHIT | KOHTPOJIsl yCTIEBAEMOCTH .| 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
5 cemectp
DOpPMBI TEKYIIEro Maxec. CooTBeTCTBHE OLICHOK
. Koia-Bo Sk
Buasbl 3ansiTui KOHTPOJIA YCIIEBACMOCTH . | KOJ-BO peﬁTHHFOBbIM oaJjLiIaM
KOHTpoJ1el
/BUABI PAadOTHI 02108 | T BTK|OTt. Xop.|Viosa.
JlabopaTopHo-
Ompoc
npaktuyeckoe  [JIII3 . |OK 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 peWTHMHTa NO AUCHUIIMHE B 4 ceMmecTpe, 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
JIK3aMeHa

Ilo uroram pacuera peWTHHra mo AMCIUIUIMHE B 5 ceMecTpe, OOydarolIUiics MOKET ObITh
aTTECTOBAH C OLEHKAaMU «OTJIUYHO» (MpU YCIOBUM JAOCTHKeHUs He MeHee 90% OamioB wu3
BO3MOJKHBIX), «XOpomio» (MpH YCIOBHH JOCTHIKCHHS HE MeHee 75% O0amioB U3 BO3MOXKHBIX),
«YJIOBJIETBOPUTEIILHOY» (TP yCIIOBUM JOCTHXKEHUs He MeHee 60% 0aioB U3 BOZMOXHBIX) U CAAHHBIX
Ha OLIEHKY HE HUXXE «YyJOBJIETBOPUTEIBHO» BCEX 3aINIAHUPOBAHHBIX B TEKYILIEM CEMECTpPE PyOEKHBIX
KOHTpOJIeH 0e3 mocemnieHus mpouenypsl 3k3ameHa. B cinydae, eciaum o0ydyaromiuiicss HE COTJIACEH C
OIICHKOW, PaCCUUTAHHOM MO pe3yjbTaTaM UTOTOBOIO PEHTHHTA IO JUCIMIUIMHE, OH 0053aH MPONTH
IPOMEKYTOYHYIO AaTTECTAllMIO [0 JUCHUILIMHE B ceMecTpe B ¢opMe HK3amMeHa B IMOPSIKE,
IPEeTyCMOTPEHHOM paboyeil mporpaMmMol JAMCUMIUIMHBI U B CPOKH, YCTAHOBJIEHHBIE pPaCIUCaHUEM
IK3aMEHOB B paMKax 3K3aMEHAIIMOHHOW CecCHH B TeKymeM cemectpe. OOydaroniuiicst 3asBisieT o
CBOEM JKEJaHUHM TPONTH NMPOMEKYTOUHYIO aTTECTAllMI0 M0 AWCHUILIMHE B (opMe dK3aMeHa He
IIO3/IHEE IEPBOr0 JHSA JK3aMEHALMOHHON CECCUHU, CAEJAB COOTBETCTBYIOIIYIO OTMETKY B JIMYHOM
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.

4 cemecTp

Hepeqeﬂb BOIIPOCOB IJIl MOATOTOBKHU K l'[pOMC)KyTO‘lHOﬁ aTreCcralum B (])opMe 3a4yéTa

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.

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

3. The structure and functions of hemoglobin. The concept of hemoglobinopathies.

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

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



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

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

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

the temperature and pH of the medium.

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

inhibition. Kinetic dependencies. Examples.

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

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

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

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

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

Specific and common pathways of catabolism.

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

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

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

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

level phosphorylation in the tricarboxylic acid cycle.

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

Anaplerotic reactions.

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

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



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

Examples of substrate-level phosphorylation reactions.

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

phosphorylation. Mitchell's chemiosmotic theory.

18. 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.

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

Metabolism of carbohydrates

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

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

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

homopolysaccharides.

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

disaccharides.

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

characteristic symptoms.

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

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



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

the key role of glucose-6-phosphate.

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

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

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

reactions, enzymes. Tissue and cellular localization.

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

and cellular localization.

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

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

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

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

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

storage diseases).

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

significance, glycolytic oxidoreduction, its significance.

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

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



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

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

energetic effect of glucose and glycogen oxidation in anaerobic conditions.

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

systems. The energy yield of aerobic glucose oxidation.

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

of aerobic oxidation.

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

oxaloacetate, energy balance of oxidation to CO2 and H20.

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

the human body.

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

cells.

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

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

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

manifestation of enzyme deficiency. The consequences.

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

Hormone-sensitive enzymes of carbohydrate metabolism, mechanisms of their regulation.

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



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

pathways. Biochemical mechanisms of complications of diabetes mellitus.

Metabolism of lipids.

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

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

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

fats. Stages of lipid digestion in the gastrointestinal tract.

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

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

steatorrhea in lipid digestion disorders.

5. Lipid resynthesis in enterocytes, its role. Transport of resynthesized triacylglycerols in the body.

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

the process.

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



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

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

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

Glycerol utilization.

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

palmitic acid oxidation.

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

physical activity).

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

Reactions of utilization of ketone bodies in tissues.

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

the activation of ketogenesis.

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

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

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

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

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

synthesis.



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

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

chylomicrons in tissues. The role of lipoprotein lipase.

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

role of lipoprotein lipase.

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

their components after endocytosis.

21. High-density lipoproteins (HDL): structure and role. HDL metabolism.

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

cause and clinical consequences.

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

pathogenesis of atherosclerosis.
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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.
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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.

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

3. The structure and functions of hemoglobin. The concept of hemoglobinopathies.



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

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

5. The mechanism of enzyme action. The active site of enzymes. Stages of enzymatic catalysis.
Models of enzyme-substrate interaction: key-lock and Koshland model (induced-fit).

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

the temperature and pH of the medium.

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

inhibition. Kinetic dependencies. Examples.

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

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

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

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

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

Specific and common pathways of catabolism.

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

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

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

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

level phosphorylation in the tricarboxylic acid cycle.

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

Anaplerotic reactions.



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

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

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

Examples of substrate-level phosphorylation reactions.

17. Oxidative phosphorylation of ADP. The mechanism of coupling between oxidation and
phosphorylation. Mitchell's chemiosmotic theory.

18. 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.

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

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

Metabolism of carbohydrates

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

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

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

homopolysaccharides.

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

disaccharides.

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

characteristic symptoms.



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

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

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

the key role of glucose-6-phosphate.

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

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

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

reactions, enzymes. Tissue and cellular localization.

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

and cellular localization.

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

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

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

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

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

storage diseases).

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

significance, glycolytic oxidoreduction, its significance.



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

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

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

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

energetic effect of glucose and glycogen oxidation in anaerobic conditions.

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

systems. The energy yield of aerobic glucose oxidation.

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

of aerobic oxidation.

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

oxaloacetate, energy balance of oxidation to CO2 and H20.

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

the human body.

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

cells.

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

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

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

manifestation of enzyme deficiency. The consequences.



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

Hormone-sensitive enzymes of carbohydrate metabolism, mechanisms of their regulation.

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

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

pathways. Biochemical mechanisms of complications of diabetes mellitus.

Metabolism of lipids.

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

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

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

fats. Stages of lipid digestion in the gastrointestinal tract.

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

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

steatorrhea in lipid digestion disorders.

5. Lipid resynthesis in enterocytes, its role. Transport of resynthesized triacylglycerols in the body.

6. Characteristics of the synthesis of fatty acids from glucose: localization and conditions of the
process, the scheme of formation of acetyl CoA from glucose, the role of citrate in the transfer of the

acetyl group to the cytosol, its further transformations, the reaction of synthesis of malonyl-CoA, the



role of vitamin H, its characteristics. The structure of the multi-enzyme synthase complex, the
chemistry of reactions occurring in the complex, the final product of synthesis, and the regulation of

the process.

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

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

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

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

Glycerol utilization.

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

palmitic acid oxidation.

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

physical activity).

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

Reactions of utilization of ketone bodies in tissues.

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

the activation of ketogenesis.

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

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

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

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



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

synthesis.

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

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

chylomicrons in tissues. The role of lipoprotein lipase.

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

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

their components after endocytosis.

21. High-density lipoproteins (HDL): structure and role. HDL metabolism.

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

cause and clinical consequences.

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

pathogenesis of atherosclerosis.

Metabolism of proteins and nucleotides



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

kwashiorkor.

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

digestion of proteins.

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

deamination. Direct and indirect oxidative deamination.

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

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

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

participation of monoamine oxidase (MAQ) and methylation reactions.

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

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

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

The diagnostic significance of determining the concentration of urea.

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

in the blood. Causes of ammonia toxicity.

9. Scheme of metabolism of glycine and serine. The relationship between the metabolism of glycine,
serine, methionine and cysteine, vitamins B6, B9 and B12: the reaction of interconversion of serine
and glycine, reactions of formation of methylene THFA and methyl THFA, reactions of synthesis of S-

adenosylmethionine from homocysteine, the role of vitamin B12, the participation of S-



adenosylmethionine in transmethylation processes in the synthesis of biologically important
substances; reactions of production of homocysteine and the way of its transformation into cysteine,

the role of vitamin B6.

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

manifestations, fundamentals of treatment.

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

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

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

process. The biological role of creatine phosphate.

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

atoms in the purine ring.

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

prognosis.

Hormones

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

messenger.



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

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

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

performed through this mechanism. Features of intracellular receptors.

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

function with characteristic clinical manifestations. The basics of treatment.

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

target organs, biological effects.

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

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

metabolism — regulated enzymes and processes.

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

characteristic clinical manifestations. The basics of treatment.



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

on the metabolism of carbohydrates, lipids and proteins.

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

mechanisms of complications of diabetes mellitus.

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

12. Sex hormones. Classification. Metabolic effects.

Biochemistry of liver and blood

1. The role of the liver in the metabolism of proteins and other nitrogenous substances. Diagnosis of
this function, normal parameters, clinical and diagnostic value. Protein fractions of blood: albumins,

al- and a2-globulins, B-globulins, y-globulins. Acute phase proteins, examples.

2. The role of the liver in the metabolism of carbohydrates: blood glucose homeostasis, its hormonal
and metabolic regulation. Diagnosis of carbohydrate metabolism, normal parameters, clinical and

diagnostic significance.

3. The role of the liver in the metabolism of lipids: the main stages of synthesis of triacylglycerols,
cholesterol, phospholipids, their hormonal and metabolic regulation, lipoproteins formed in the liver,
their structure and role, fatty liver disease. Diagnosis of lipid metabolism (cholesterol, TAG, HDL-C,

LDL-C, atherogenic index), normal parameters, clinical and diagnostic significance.

4. The role of the liver in digestion. The composition of bile and its role. The structure and types of
bile acids and reactions of their synthesis. The causes of impaired synthesis and secretion of bile and

their consequences.



5. Biotransformation of xenobiotics in the body. The role of the liver in the general scheme of
transformation of foreign compounds, its interaction with other organs. The scheme of the microsomal
oxidation process. NADPH-dependent and NADH-dependent electron transport. NADH and NADPH
sources, components of electron-transport chain. The role of cytochrome P450. Substrates of

microsomal oxidation. Inducers and inhibitors of microsomal oxidation.

6. The conjugation process. The structure of UDP-glucuronic acid and phosphoadenosine

phosphosulphate. Reactions of formation of direct bilirubin and animal indican.

7. The structure and synthesis of heme. Chemistry of porphobilinogen formation, scheme of
protoporphyrin IX synthesis and its transformation into heme. The role of ferrochelatase (heme
synthase). The regulation of the process: the role of heme, iron ions, and hypoxia. Disorders of heme

and hemoglobin synthesis: porphyria and thalassemia.

8. Hemoglobin breakdown and bilirubin formation in the reticuloendothelial system. Transport of
bilirubin to the liver. Stages of bilirubin metabolism in the liver. The role of the UDP-glucuronyl

transferase enzyme. Stages of bilirubin metabolism in the intestine.

9. Jaundice, types, causes, laboratory criteria. Physiological jaundice of newborns. Pathological

jaundice of newborns.

10. Iron metabolism: daily requirements, dietary sources of iron, mechanism of absorption, transport in
the blood, mechanism of passage through cell membranes, form of storage. [ron-containing proteins.

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

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

Hemochromatosis. Iron deficiency conditions.

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

base balance.

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

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



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

protein, bicarbonate, and hemoglobin.

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

acidosis and alkalosis.

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

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

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

amplification, propagation (fibrin formation).

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

biochemical functions, causes of deficiency and its characteristic features.

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

mechanism.

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

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

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

aminotransferase (ALT).




3.

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

M3Y4YUTHh YUeOHBIH MaTepHall Mo TeMe 3aHATUN W OTAEIbHBIM 3HAYMMBIM Y4€OHBIM BOMpOCaM, MO

KOTOPBIM OYyJIE€T OCYIIECTBISTHCSI KOHTPOJIb.
IIpu moAroToBKe K 3a4eTy HEOOXOAUMO

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

IIpu noAroToBKe K 3K3aMeHy HEOOX0IUMO

- 03HaKOMHUTBCS CO CIIUCKOM BOIPOCOB M CUTYAIlMOHHBIX 3a/1ay, BHIHOCUMBIX Ha MPOMEKYTOUHYIO
aTTecTaluio B (hopme FK3aMeHa;
- MPOAHATIU3UPOBATH MaTEPHUaI U HAMETUTH MOCJIEeI0BATEIbHOCTh €0 MOBTOPEHMUS;
- ONpEeNIeUTh HanboJsee MPOCThIe U CIOXKHBIE TEMbI JUCIUILIIUHBL;
- TIOBTOPUTH MaTepuan Mo Hauboyiee 3HAUMMBIM/CIIOKHBIM T€MaM IHUCHMIUIMHBI MO KOHCIEKTaM
JeKIui 1 yueOHOM TuTepaType, a TakyKe 3JIEeKTPOHHBIM 00pa30BaTeIbHBIM pecypcaM;
- TMOBTOPUTH MpaKTUUYeCKHe (CUTyallMOHHBIE) 3aJayd, CXEMbl, TaOJHIBl U JpPYroi marepual,
M3YyYEHHBIH B Mpoliecce OCBOCHUS AUCIUILINHBIL.

CamocrositenbHas padora cryaeHToB (CPC) Briaovaer B cedst

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

aHajau3, coOop u 00001eHne HHPOPMAITUH.






8. YuedOHO-MeTOAMUYECKOE,

JMUCIUIINHDI

8.1. Ilepeuyens JiuTepaTyphbl N0 AUCHUILINHE:

HH(poOpMALMOHHOEe W MAaTepHAJbHO-TEXHHYECKoe oldecneyeHue

chemistry: textbook for
medical students, Zurabyan
S. E., 2021

0CJIKOB ¥ HYKJICOTUIOB
DepMEHTHI.
DHepreTu4eckuii 0OMeH

OOMeH yrieBooB

Ne |HammeHnoBaHue, aBTOp, roj HUcnoab3yercs npu Kosun4yecTBo |JJIeKTPOHHBII aapec
n U MeCTO M3JaHusl U3yYeHUH Pa3iesioB  |IK3EMILISAPOB pecypcosB
/m B

OndMoTeke
1 2 3 4 5
1 [Principles of medical I'opmonsr OOMeH 70
biochemistry: Tutorial on ymmaoB OOMeH OEnKoB U
biochemistry for foreign HYKJIEO0TH10B broxumus
students of medical TKaHel buoxumus neyeHu
department of higher 1 KpoBU DEPMEHTHI.
education institutions, DHepreTuIecKuii 0OMeH
Davydov V. V., OOMeH yTiIeBOI0B
Grabovetskaya E. R., 2016
2 |Fundamentals of bioorganic |O6men nmununoB OOMeH 0 https://www.

studentlibrary.ru/book
/ISBN9785970462065.
html

Koneman 4., Pém K.-T"., 2023

munuoB OOMeH OENTKOB U
HYKJIEOTUI0B broxumust
TKaHel buoxyumus nedeHu
1 KpoBU PEPMEHTBI.
DHepreTUYecKuii 0OMeH

OOmMeH yTieBooB

3 |OcHOBBI OMOXUMUU ['opmonsr O6MeH 0 https://rsmu.
Jlenunmxepa: yuebHoe s aoB OOMeH OENKoB U informsystema.ru
nocob6ue, Henbcon /l., Kokc [nykneoruno buoxumus /uploader/fileUpload?
M., 2020 TKaHer buoxumus rmeyeHu name=101bn.

1 KpoBU DEPMEHTHI. pdf&show=dcatalogues
DHepreTUIecKuii 0OMeH /1/5073/101bn.
OOMeH yrieBo10B pdf&view=true

4 |HarnspgHas 6Moxumus, ["'opmonsr O6MeH 0 https://rsmu.

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




8.2. Ilepeyennb pecypcoB MHPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOH ceTu «UHTEpHET», B TOM

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

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

2. DnektponHas oubnnoreunas cuctema PHUMY https://library.rsmu.ru/resources/e-lib/els

8.3. IlepeyeHr HH(POPMAUMOHHBLIX TEXHOJOIHH, HCHOJb3yeMbIX IMPH OCYLIECTBJIEHUH
00pa3oBaTeJIbHOTO TpoLecca Mo AUCHUIUINHE (MOAYJII0), BKJIKYAs NepeyeHb MPOrpPaMMHOIO

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

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

3. ABTOMaTH3MpOBaHHast 00pa3oBaTeNbHAS CPE/la YHUBEPCUTETA



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 mpoBeeHus 3aHATUH JIeKIIMOHHOro | ITpoexrop Mynbrumenuitabiii, CTombL,

THMNA, 3aHATUHA CEMUHAPCKOr0 TUIIA, TPYIIOBBIX U HoyTtOyk, Dxpan ajis mpoexTopa,
VHJVBHlyaJIbHBIX KOHCYJIBTALUMI, TEKYILErO Cryinbs, Jlocka MapkepHas, Jlocka
KOHTPOJISI U IPOMEXYTOUHOM aTTecTalui, MeJloBast

00opyIoBaHHAS MYJTbTUMEIUUHBIMA U WHBIMH

cpeacTBaMH 00y4eHUs

2 | YueOHbIC ayTUTOPUH JIJIsI TPOBEACHUS Cronsl, HoytOyk, Ctymnbs

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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