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Hacrosimas pabouas nmporpamma auctumuinabl b.1.0.06 buoxumus (nanee — padouas nmporpamMma
TUCIUIUIMHBI) SBJSETCS 4YacThio mporpamMmbl CrienuamuTeTa IO HANpaBICHUIO MOATOTOBKH
Hanpasnennocts (mpodunib) oOpa3oBaTebHOM

(cnenmanpHocTr) 31.05.01 JleweGHoe nero.

nporpammel: JleueOHOE ne710.

dopma 00yueHus: OUHAS

CocraBurenu:
Ne damunus, Yuénasn HokHoCcTh Mecto padoTsI Hoanuce
HNma, CTelneHb,
OtuecTBO 3BaHuUe
1 | 3abonoTHeBa KaHAuaat JoueHt OI'AOY BO PHUMY
Amnacracus OMOJIOTUYECKHUX kadenpsl nm. H.W. ITuporosa
AnexcaHapoBHa HayK, JOLICHT OMOXUMMHU U Munsnpasa Poccun
MoutekyssipHoil | (ITuporosckuii
ouonorun YHuBepcurer)
NoMX
2 | LlIaToBa Ombra KaHauaaT JoueHt ®I'AOY BO PHUMY
ITerpoBHa MEIULUHCKUX kadenpsl um. H.W. ITuporosa
HayK, JIOLEHT OMOXUMHHU U Mun3snpasa Poccun
MoutekyssipHoit | (ITuporosckuii
ouonoruu YHuBepcurer)
NoMX
3 | llecTonanos JOKTOP 3aBeaytoumii | OI'BY
Anekcanap MEIMUIUHCKUX kadenpoit «HanumonabHbIN
Bsdecnasosuu HAyK, OMOXUMHU U MEIUIMHCKUN
npocdeccop MOJIEKYJISIPHOHM | Mccie10BaTeNIbCKUM
ouonoruu LEHTp JETCKOU
NoOMX reMaToJIOTHH,
OHKOJIOTUH U
UMMYHOJIOTHUH UM.
Jmutpus Porauesa»
Mun3snpasa Poccun




4 | bopucenko KaHIuJaT JoueHt OI'AOY BO PHUMY
Omnbra MEIULUHCKUX Kaeapsl nM. H.M. ITuporosa
BrnagumupoBHa HayK, JOLIEHT OMOXUMUU U Munzapasa 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:

® Pasputue NpodecCHOHATBHO BaKHBIX Ka4yeCTB, 3HAYMMBIX JJIsi OPTaHU3alMH PabOThl U

yIOpaBlIeHUs Ja00paTOPHO-AUATHOCTUYECKUX TOJPA3eIeHU YUpPex ACHUN pazIudHOro

TUIIA;

®opmMupoBaHHEe TOTOBHOCTU M CIIOCOOHOCTH MPUMEHSTh 3HAHUS U YMEHHs aHaJIU3UPOBAaTh

JTaHHbIE PE3YJIbTaTOB OMOXMMHYECKHX UCCIIEI0BAaHUIN U HCIOJIb30BAThH MOTYYEHHbIE 3HAHUS

JUIsi OOBSICHEHUSI XapakTepa BO3HUKAIOUIMX B OpraHuM3Me 4YeJoBeKa H3MEHEHUU W

JIMarHOCTHUKH 3a00JIeBaHUM;

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

JICOHTOJIOTUU

® ®dopmupoBaHHe/pa3BUTHE HABBIKOB aHAIUTHYECKOW pabOThl ¢ MHOpMaluen (yueOHOI,

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

MH(OPMALIMOHHBIMU TEXHOJIOTUSAMHU, TUATHOCTUYECKUMHU METOJAMH UCCIIEI0BaHUSIMU;

dopmupoBaHue/pa3BUTHE YMEHUH, HABBIKOB, KOMIIETEHIINM, HEOOXOAMMBIX B OpraHU3AINH

po¢eCCHOHAITBHON JeATETLHOCTH;

® ®dopMupoBaHHEe CHUCTEMbl 3HAHMH OHOXMMHYECKHX U  MOJICKYJSIPHBIX OCHOB
(yHKIMOHMPOBAHUS OpraHu3Ma 4esloBeKa, MpeBpallleHuid BElIeCTB B OpraHu3Me YelloBeKa,
CBSI3M OTHX IMPEBpalleHU C JAeATENbHOCThIO OpPraHOB U TKaHEW, peryisiuuu

MeTa00JINYECKHX IMpOoHECCOB U MOCICACTBUAX UX HAPYIICHHA,

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
muctumiuHel: buonorus; Obmas u Ouoopranndeckas XxuMus; @u3nka, MaTeMaTHKA.

3HaHMSI, YMEHUS U OIBIT IPAKTHYECKOHN JEesATeNIbHOCTH, MPUOOPETEHHbIE TP OCBOCHUHU HACTOSIIEN
JUCUUIIIMHBI, HEOOXOOUMBI JUIsl YCHEUIHOTO OCBOEHMSI IUCHUIIMH: l'ocnuTanbHas Tepamnus;

®apmakosnorus; Knuanueckas dapmakonorus; [laropusnonorus, KImHIYecKast MaToOPU3NOIOTHS.



3HaHUs, YMEHUS U OMBIT MPAKTUUECKOH JeATeNbHOCTH, TPUOOPETEHHBIE IPH OCBOCHUN HACTOSIIECH
JTUCHUIUIMHBI, HEOOXOIUMBI JJISl YCIEIIHOTO NMPOXOXKACHUS MPaKTHUK: [IpakTuka AMarHOCTHYECKOTO
npoduisg;  KinHuueckas  mpakTHKa  TEpamneBTUYECKOr0, XHPYPrUYECKOro,  aKyLIEpCKO-
ruHexosorndeckoro mnpoduis; IlomuknuHuueckas mnpakTuka; OCHOBBI NMPAKTUYECKUX HABBIKOB

JTUArHOCTHYECKOTO PO,



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-5.1/11 T'otoB
IPUMEHUTH AITOPUTM
KJIMHUKO J1JAOOpaTOpHOH,
MHCTPYMEHTAIBHOU U
(GyHKIIMOHATIBLHOM
JUArHOCTHKY MPU PELICHUH

npodeccuoHaNbHBIX 3a7a4

3HaTh: 3aKOHOMCPHOCTHU W3MEHEHMH B ITOKa3aTeIIsIX npu

HapyHICHUAX OMOXMMUYCCKUX mponeccoB B OPraHu3Me MmarrueHTa

YMeTh: HCHOJIB30BATh 3HAHNUS OMOXUMHYECKUX IIpoucccoB B

KJ'II/IHI/IKO—J'Ia6OpaTOpHOI71 JANAardHoCTHKC

Biajers NpakTH4YeCKUM ONBITOM (TPYAOBBIMHM IeHCTBUSIMH):
HaBbIKaMU MPUMEHEHUS TIOJYyYEHHBIX OMOXUMUYECKUX 3HAHUN IS
OLIGHKH Pe3yJIbTaTOB HCIOIb30BaHUS aJITOPUTMA KIIMHUKO-
71a60paTOpPHOI TUAarHOCTUKU MIPU PEIICHUN TPO(EeCCUOHATBHBIX

3aJ1a4

OIIK-5.1/12 OuenuBaet
MopGh o] yHKIIMOHAIBHBIE,
¢du3noIoruyecKue
COCTOSIHUS U
[aTOJIOTMYECKHE MPOLIECCHI
B OpraHU3Me YesIoBeKa 110
CpeICTBaM MHTEPIPETALUU
pe3yJIbTaTOB KIMHUKO-
1abopaToOpHOii,
MHCTPYMEHTAJILHON U
(byHKUINOHATIBHON
JMArHOCTHKY MPH PELLICHUU

npodeccuoHaNbHBIX 3a7a4

3HAaTh: 3HAYCHNE OMOXUMHUYECKUX ITOKA3aTeNeH I OLIEHKA

COCTOsIHHUA ITallMCHTa

YMeTh: UCIOIb30BaTh JUAarHOCTHUYCCKHUE BO3MOKHOCTHU
COBPCMCHHBIX METOA0B IJIA UHTCPHIPCTALIUN PE3YJILTATOB

OHMOXMMHYECKOTO HUCCICI0OBaHUsA

Baaners npakTH4eCKHUM ONBITOM (TPYAOBBIMH e CTBUAMM):
HaBbIKaMU IIPUMEHEHUS NIOJYyUYEHHBIX 3HAaHUI NIPU pELICHUU

npodeccCHoHaNBHBIX 337124

IIK-2 CnocodeH npoBoaANTH 00C/1e10BAHNS MMAIHEHTA € HeJIbI0 YCTAHOBJICHHUS IMArH03a

[TIK-2.1 /13 ®opmynupyet
MpeIBapUTENbHBIN TUarHo3
U COCTaBJISIET IJIaH

71a00paTOPHBIX U

3HaTh: BO3MOXKHOCTHU OLCHKHU OHMOXMMUYECKHUX IOKa3aTeIcH B

1a060paTOpHOM 00CIICIOBAaHUU

YMeThb: BBISBIATH OMOXUMHUUYECKUE NPpUYUHBI BOBHUKHOBCHUA U

pa3BuUTHA 3200JIeBaHUI




HHCTPYMCHTAJIbHBIX

o0cnenoBaHui MalueHTa

Baaners npakTHyecKuM ONbITOM (TPYAOBBIMH AeHCTBUSMU):
HaBBIKAMH UCIIOJIb30BAaHUA 3HAHUN 0 OMOXUMHUUYECKUX IT0KA3aTEIISIX B

COCTaBJICHHH IIJIaHaA J'Ia60paT0pHBIX O6CJ'I€I[OB3HI/II\/'I nanucHTa

[1K-2.11/14 Hamnpasisier
MaIMeHTa Ha JJabopaTopHOe
o0cienoBaHue NpU HAIUYUU
MEIUIIMHCKUX MOKa3aHUM B
COOTBETCTBUHU C
JIEHCTBYIOIIUMH ITOPSAKAMHU
OKa3aHUs MEIULUHCKON
MOMOIIH, KIMHUYECKUMHU
pEKOMEHIaLUAMU
(mpoToKoOIaMH JeueHus) 1o
BOIIPOCAM OKa3aHUs
MEIUIIMHCKON MOMOILH C
Y4€TOM CTaHJapTOB

MEIUIUHCKOU MOMOIIHN

3HaTh: 3HaYeHUE OMOXMMHUYECKUX MTOKa3aTeei JJI1 OCHKHU

COCTOsIHHMA ITallMCHTA

YMeTh: aHaTU3UPOBATh JaHHbBIE JTA0OPATOPHBIX OMOXUMHUYECKUX
TECTOB MPEAYCMOTPEHHBIX JIEHCTBYIOIIUMHU MOPSAIKaMU OKa3aHUs

MEIUIMHCKON ITOMOIITH

Biaaers npakTH4YeCKUM ONBITOM (TPYAOBBIMHM AeHCTBUSIMH):
HaBBIKAMU UCIIOJIb30BAHUS PE3YJIHTATOB JIAHHBIX OMOXUMHYECKUX
TE€CTOB MPEIYCMOTPEHHBIX JEHCTBYIOIUMH NOPSIAKAMHU OKa3aHUS

MCI[HIIHHCKOﬁ IMOMOIIHA C YUCTOM CTaAaHAAPTOB MG)II/IHI/IHCKOI\/’I oMo

YK-1 CnocoGeH ocymiecTBJIsITh KPUTHYECKHI aHAJIM3 NPO0/IeMHBIX CHTyallHil HA OCHOBeE

CHCTEMHOI0 MOJX0/1a, BEIPA0aThIBATH CTPATETrHI0 AeiicTBUI

VYK-1.1M/13 Kpurnuecku
OLICHMBAET HAJECKHOCTD
UCTOYHUKOB MH(OpMAIH,
pabotaer ¢
IIPOTUBOPEYUBON
uHpopMaLuei U3 pa3HbIX

HCTOYHUKOB

3HaTh: OCHOBHEIC 3aKOHOMECPHOCTHU OMOXHMUYECKHX mponeccos,

MIPOUCXOJSIINX B OPraHU3Me YeIOBEKa

YMeTh: AHAJIM3UPOBATH HAAC)KHOCTb HCTOYHHUKOB I/IH(l)OpMaIlI/II/I JJIsL
COCTAaBJICHHA KAaPTUHBI HAPYIICHU A METa00INYECKHUX IIpoOLECCCOB B

OpraHnu3Me ManucHTa

BuaseTs NpakTHYeCKUM ONBITOM (TPYAOBBIMH /1€ CTBUAMM):
HaBBIKAMU KPUTUYECKU OLIEHUBATh MIPOTHBOPEUYUBYIO HH(POPMALIHIO
00 YTOYHEHHBIX TaHHBIX 0 OMOXMMHUYECKHX MPEANOChUTKAX

3a00JeBaHUN U3 Pa3HBIX HCTOUHUKOB

VK-1.1/14 Pa3paOatsiBaet
U COJIEpKaTEIbHO
apryMeHTHUPYET CTPATErHI0
pereHus IpoOIeMHOM
CUTYalliu Ha OCHOBE
CHUCTEMHOI0 U
MEXIUCHUIUTMHAPHOTO

IIOIXO0JI0OB

3HATh: OCHOBHBIC OMOXUMHUYECKUE TCPMUHBI, OMMUCBIBAIOIINC

XUMHKO-OMOJIOTHYCCKHE MMPpONCCChl B OpraHU3ME UCJIIOBCKA

YMmerThb: AHAJIM3UPOBATb U3MCHCHUA OHMOXMMHUYECKHX IMpoucCCoOB IIPpH

Pa3BUTHH IIATOJIOTHUYCCKUX COCTOSIHUM

Biaaerb NpakTHYeCKHUM ONBITOM (TPYJOBBIMHM I€HCTBUSIMH):
pelIeHus TOCTaBICHHOM MPOOJIEMHON CUTYyaIlMH HAa OCHOBE

JOCTYIIHBIX UCTOYHUKOB I/IH(l)OpMaI_II/II/I




Cemectp 4

Koa u HauMeHOBaHHE KOMIIETEHIIMH

Koa v HaumenoBanue
HHINKATOPA J0CTHKECHUS

KOMIICTCHI U

ILnanupyemble pe3yJbTaThl OCBOCHHS AUCHUILIHHBI (MOYJIS1)

OIIK-5 Cnocoben onennBatbh Mop(podyHKunoHaNbHbIe, GU3N0T0THYECCKHE COCTOSTHUA 1

MaToJOrHI€CKue MPpoueCChl B OPraHnu3mMe 4€JI0BEeKa AJisl pelICHUs leO(l)eCCI/IOHa.]'ILHLIX 3aaa4v

OIIK-5.1/11 I'oToB
IPUMEHHUTD AITOPUTM
KJIMHUKO JIAOOPaTOPHOH,
MHCTPYMEHTAJILHON U
(byHKUINOHATIBHON
JMArHOCTHKY MPH PELLICHUU

npodeccuoHaNbHBIX 3a7a4

3HaTh: 3aKOHOMEPHOCTH U3MEHEHUH B MIOKa3aTelaX Npu

HapyUIeHUSIX OMOXMMHUYECKUX MPOIIECCOB B OpraHU3ME MallueHTa

YMeThb: UCIOIB30BATh 3HAHKMS OMOXMMUYCCKUX IMponecccoB B

KJIMHUKO-J1A00paTOPHON JUArHOCTHUKE

BuaseTs npakTHYeCKUM ONBITOM (TPYAOBBIMU /1€ CTBUAMM):
HaBBIKAMU PUMEHEHHUS OTYYESHHBIX OMOXUMHYECKUX 3HAHUM 1151
OLIEHKHU PEe3yJIbTATOB UCIIOJIb30BAHUS AJTOPUTMA KIIMHUKO-
71a00paTOPHOM TUATHOCTHKY MPH PEIICHHH PO EeCCHOHATBHBIX

3aga4

OIIK-5.1/12 OuenuBaet
MOpPGOPYHKIIMOHATBHBIE,
(bu3HoIOTHYECKIE
COCTOSIHUS U
[ATOJIOTUYECKHE MTPOLIECCHI
B OpraHM3Me yesoBeKa 1o
CpelICTBaM MHTEpIIpEeTalun
pe3yJIbTaTOB KIMHUKO-
1abopaTopHOH,
MHCTPYMEHTAIBHOU U
(GyHKIIMOHATIBLHON
JUArHOCTHKY MPU PELICHUH

npodeccuoHaNbHBIX 3a7a4

3HaTh: 3HaUcHUE OMOXUMHUECKUX ITOKa3aTelIeH JJI1 OIICHKHU

COCTOsHHA ITallMCHTA

YMeTh: UCIOIB30BaTh AUAarHOoCTHYCCKHNEC BO3MOXKHOCTHU
COBPEMCHHBIX MCTOAOB JJIAA UHTCPIPECTALIUU PE3YJILTATOB

OHMOXMMHYECKOI0 HCCICAOBaAHUA

Biaaers NpakTHYeCKUM ONBITOM (TPYAOBBIMHM 1eHCTBUSIMH):
HaBbIKaMU MPUMEHEHUS TIOJTyYeHHBIX 3HAHUI NPU pelIeHUH

po¢eCCUOHATBHBIX 337124

IIK-2 Cnocoben IPOBOAUTH 00cJIeIOBAHNUA MAIMEHTA C IEeJbI0 YCTAaHOBJICHUA JHArHO3a

[NK-2.1 13 ®opmynupyer
IIPEABAPUTEIIBHBIN JUArHO3
Y COCTaBJISICT TUIaH
71a00paTOPHBIX U
MHCTPYMEHTAIbHBIX

o0ciie1oBaHMii manneHTa

3HaTh: BO3MOKHOCTH OIICHKH OMOXMMHYECKHX MOKa3aTeleil B

J1a00paTOPHOM 00CIIeIOBAHUN

YMeTh: BLISBISITH OMOXUMHYECKHAE MPUYUHBI BOSBHUKHOBCHUA U

pa3BuTHs 3a00I€BaHUI




B.]'[a)IeT]) NMPAKTUYIE€CKUM OIIBITOM (pr)IOBbIMH ﬂeﬁCTBHHMH):
HaBBIKAMH HCIIOIb30BaHUs 3HAHUH 0 OMOXUMHUYECKUX IT0KA3aTelIsIX B

COCTaBJICHUH IUIaHA JIAOOPATOPHBIX 00CIeI0OBaHNH MallEHTa

[1K-2.11 /14 HanpaBinset
ManyeHTa Ha jJabopaTopHoe
o0crenoBaHue Npy HATUYUHU
MEAMIMHCKUX MTOKa3aHUuH B
COOTBETCTBUHU C
JENCTBYIOIKUMHU NOPSAIKaMU
OKa3aHUusg MEIUIINHCKOU
MOMOIIH, KITMHUYECKUMHU
pEKOMEHIalusIMU
(mMpoTOKOJIaMH JICUCHUS) TIO
BOIIPOCaM OKa3aHUs
MEIUIIMHCKON TOMOIIIH C
Yy4eTOM CTaHJapTOB

MEIUIIMHCKON TOMOIIHA

3HaTh: 3HaUCHUE OMOXUMUYECKUX ITOKa3aTeaeh JJI1 OIICHKHU

COCTOsAHHA ITallMCHTa

YMern: AHAJIIU3UPOBATH JAHHLIC na6opaTopHHx OMOXMMUYECKUX
TECTOB IIPEAYCMOTPCHHBIX HeﬁCTBYIOHlHMH HnopsAAKaMH OKa3aHUA

MEIUIIUHCKON TOMOIITH

Baaaerp NpakTH4YeCKUM ONBITOM (TPYAOBBIMM I€HCTBUSIMH):
HaBBIKAMH MCIIOJIb30BAHUS PE3YJIHTATOB JIAHHBIX OMOXMMHUYECKUX
TECTOB MPEAYCMOTPEHHBIX JICUCTBYIOIIIMMH TOPSIKAMH OKa3aHUS

MEIUIIMHCKOM IMTOMOIIM ¢ YYETOM CTaHJIAPTOB MEIUIIMHCKON TTOMOIITH

YK-1 Cnoco6eH ocyuiecTBJISATH KPUTHYECKUI aHAJM3 NPOOIeMHBIX CUTYallHil HA OCHOBE

CUCTEMHOTO 1mmoaxoaa, BblpaﬁaTbIBaTb CTpaTeruio JaelcTBUii

VYK-1.1M/13 Kpurnuecku
OLICHUBAET HAJEKHOCTb
HCTOYHUKOB HH(OpMAIHH,
paboraer ¢
IIPOTUBOPEYUBOI
uHpOpMaIer U3 pa3HbIX

HCTOYHHUKOB

3HaTh: OCHOBHBIE 3daKOHOMCPHOCTH OHMOXHMUYECKUX MpoueccCcCoB,

IPOUCXOAIINX B OPraHU3MC YCJIOBCKA

YMeThb: aHATM3UPOBATH HAJIEKHOCTh UICTOUHUKOB HH(POPMAIIHH IS
COCTaBJICHUS KapTUHBI HAPYIICHHUS META0OIUIECKUX TIPOIIECCOB B

OpraHu3MeE IManucHTa

Biaaers NpakTH4YeCKUM ONBITOM (TPYAOBBIMHM IeHCTBUSIMH):
HaBBIKAMHU KPUTHYECKU OIICHUBATH MMPOTHBOPEUUBYIO HH(POPMAIIHIO
00 YTOYHEHHBIX TAaHHBIX 0 OMOXUMHUYECKUX MPEAMOChUIKAX

3a00JieBaHUI U3 Pa3HBIX UICTOYHHUKOB

VK-1.11/14 PazpabatbiBaeT
U COJIEPKATEIBEHO
apryMEHTHPYET CTPaTETHIO
pemIeHus mpooIeMHON
CHTYyallil Ha OCHOBE
CHCTEMHOTO U
MEKANUCIMTUTMHAPHOTO

[MOJXO00B

3HAaTbh: OCHOBHBIE OMOXUMHYECKHE TCPMUHBI, OIMUCBIBAIOIINEC

XHAMUKO-OMOJIOTHYECKHUE MMPONLCCChl B OpraHU3ME YCJIIOBCKA

YMerh: AHAJIM3UPOBATb U3BMCHCHUA OHMOXUMHUYECKUX IMponeccoB Mnmpu

PAa3BUTHU MATOJIOTUYCCKUX COCTOSIHUI

BuaseTs npakTHYeCKUM ONBITOM (TPYAOBBIMU /1€ CTBUAMM):
peleHust MOCTaBICHHOM MPOOJIEMHOM CUTYyallul Ha OCHOBE 3HAHUM
MeTa0OIUYECKUX MPOLECCOB U OMOXMMUYECKHUX ACTIEKTOB

JAUArHOCTUKH 3a00JIeBaHUM







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 125 61 64
cemectpe (KP), B T.u.:
Jlexumonnoe 3anstue (JI3) 32 16 16
JlaGopaTopHo-nipakTudeckoe 3anarue (JII13) 72 36 36
Komnoxsuywm (K) 21 9 12
CamocrosiTesibHas padora odyuawmuxcs B cemectpe (CPO), 88 44 44
B T.4.:
[ToaroroBka K y4eOHBIM ayAUTOPHBIM 3aHATHIM 88 44 44
[Ipomexyrounas arrecrauus (KPIIA), B T.4.: 12 3 9
Dx3ameH (D) 9 0 9
3ayger (3) 3 3 0
[MoaroroBka k 3x3ameny (CPITA) 27 0 27
B yacax: OT/ = 252 108 144
OO01mas Tpy0eMKOCTh KP+CPO+KPITA+CPIIA
mucuuasl (OT) B 3aueTHbIX eauHunax: OT/I (B 7.00 3.00 4.00
qacax)/36




3. Copep:xkanue IUCHUNIHHBI

3.1. Conep:xanue pa3ieioB, TeM IMCHUILIAHBI

3 cemecTp
No Mudp HaumenoBanue pa3aena Coaeprxanue pasaesia M TeMbl B
n/m |KOMIeTeHIIUH (MoayJis), TeMbl AUAAKTHYECKUX eJUHHIAX
AUCHMITHHBI
Pasnen 1. @epmenThl. JHepreTuyecKkuii 00MeH.

1 |VK-1.U13, |Tema 1. DepmeHTHI. @OyHKIMHN OEIKOB B OpraHU3Me YelOBeKa.
OIIK-5.1U/1, |Dueprernyeckuii oOMeH YpOBHH CTPYKTYpPHOIH OpraHU3auu OEIKOB.
[K-2.1 /3, Crnoxubie 6enku. CTpoeHre U GyHKITHH
[K-2.1 /14, MHUOTJIO0MHA ¥ TEMOTIOONHA. AJITOCTEPUIECKIE
YK-1.1/14, s¢dexTs TeMmornoduna. ['emornoOnHONATHN.
OIIK-5.1]/12 Xumudeckast Ipupojaa, GU3NKO-XUMUIECKHE

CBOWCTBA U OMOJIOTUYECKAs POJIb (HEPMEHTOB.
Knaccudukanus 1 HomeHkIaTypa GepMeHTOB.
Ctpoenue pepMEHTOB - IPOCTHIX, CIIOKHBIX,
130(hepMEHTOB: aKTUBHBIN U aJUIOCTCPUICCKUI
LEHTPHI, poJib B KaTajuse. OnpeencHue
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]14,
OIIK-5.1]12,
VK-1.1/13,
OIIK-5.1/11,
TK-2.1/13,
TK-2.1/14

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.

YK-1.1]14,
OIIK-5.1]12,
YK-1.U/13,

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:




OIIK-5.1/1, MPUYHHBI, TOCTIeACTBUS. MOOMIN3aIus )KUPOB U3
ITK-2.1/13, KUPOBOU TKAHU: PEAKLUU, MEXAHU3MBI
ITIK-2.11/14 peryJsiliiy, pojib TOPMOHOB, 3HAYCHHE.
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

ATCPOTrCHHOCTH. I[I/ICHI/IHOHPOTGI/IHQMI/II/I.

MonekyJapHbIE MEXaHU3MBI aTEPOCKIIEPO3a.

4 cemecTp

Ne HIndpp HanmenoBanmue pasjaena Coaeprxanue pasgesia ¥ TeMblI B

/1 (KoMIeTeHuu (MoayJist), TeMbI IUIAKTHYECKHNX eIMHHUIIAX



AUCHHUIIINHbI

Pa3nen 1. O6MeH 6e/1KOB U HYKJIEOTH/IO0B.

VK-1.1]14,
OIIK-5.1]12,
VK-1.1/13,
OIIK-5.1/11,
TK-2.1/13,
TK-2.1/14

Tema 1. OOMeH OeNKOB U

HYKJIEOTH/IOB.

[TepeBapuBanue 6enkoB B XKKT. A3oTucTslii
6ananc. OcoOEHHOCTH MepeBapUBaHUS OCITKOB Y
nerer. XapakTepuCTUKa OCHOBHBIX KOMIIOHEHTOB
MUIIEBAPUTENBHBIX COKOB (JKEIyKa, KUIIEYHUKA,
IO KTy A0YHOM skele3bl). OO0pa3oBaHue U
cekperusi HCl. @epmeHTaTHBHBIN THAPOTIN3
OEJIKOB B eIy IOYHO-KUIIIEYHOM TPaKTe.
MexaHu3Mbl BCaCchbIBaHUSI aMUHOKHUCIIOT.
buoxumuueckre acieKThl MyKO3aJIbHOTO Oapbepa
KEIJTyJOYHO-KUIIEUHOT 0 TpakTa. [loBblieHHas
MIPOHUIIAEMOCTh CTEHKU KUIIEYHUKA y JIeTeH, ee
3HaueHue U nocueacTsus. Hapymenue
nepeBapuBanus 0enkoB. benkopas
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 KUCIOThI). Posib OMOTeHHBIX
aMHHOB B opranusMe. Cxema myteil oOMeHa
CeprHa U IIMIMHA, 3HAYEHUE Ka)KJOTO My TH.
OOMeH nucTenHa: cXeMa Iy Tei, 3HaueHHe.
3nauenue ®ADC B Guos0rnyecKkom
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

IyTAMUHOBOW U aclapariHOBOM 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
oOpazoBaHus TUpo3uHa. KaTexonaMHUHOBBINA 1
MEJIaHUHOBBIH MyTH, PEaKIHH, PEryIISLHs.
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 IIyPUHOBBIX
HykieoTuaoB. buocunres AM® u 'M® u3
WHO3MHOBOMW KUCIOTHL. Peakuu pacnana
ITyPUHOBBIX HYKJIEOTHJIOB 10 MOYEBOM KHCIIOTHI.
Hapymenre oOMeHa mypHuHOBBIX HYKJICOTH/IOB:
TUIIEpYPUKEMUS, T101arpa, MOUYEKaMeHHast
Oosie3Hb. Peakiuu ucmonb30BaHus U
00e3BpeKUBaHMSI aMMHUaKa: 00pa3oBaHue
rJyTaMUHa, acliaparuHa, MOYEBHHBI - TKAHEBbIC
oco0eHHOCTH. CBSI3b OPHUTHHOBOTO ITUKJIA C
00OMEHOM aMUHOKHCIIOT M SHEPTeTUYECKUM
obmenoMm. Hexpoctarounocts pepMEHTOB
OPHUTHHOBOTI'O IIUKJIA, IPUYNHBI U IOCIEACTBHSL.
MexaHu3Mbl OCTPON U XPOHUYECKON
TOKCHYHOCTH aMMHUaKa, MeTaboJIn4ecKue 1

KIMHUYCCKUEC ITOCIICACTBHA.

Pasnen 2. 'opmoHbI.

VK-1.1]13,
OIIK-5. W1,
TIK-2. 113,

Tema 1. 'opMOHBL.

I'opmons!. Konnenmuu npsMoit 1 00paTHOiM
MOJIOKUTENBHON U OTPUIATEILHON CBS3H;
MIEPMECCUBHOCTH TOPMOHAJILHOTO IEVCTBUS;
KOHIICIIIIMS TKAHU-MUIIICHN. DTaIbl MeTa0oIM3Ma

TOPMOHOB. Penentopsl TOpPMOHOB, BUJIBL:




TIK-2.1]14,
VK-1.1]14,
OIIK-5.1]12

MeMOpaHHbIe, conpsbkeHHbIe ¢ G-Oenkamu,
KaHaJIbHbIE, KaTATUTHYECKHE, ITUTO30JIbHBIE,
sepHbIe, PYHKIUH, METa0OIU3M.
MounekyJspHbIE MEXAHU3MBI ICUCTBUS
BOJIOPACTBOPUMBIX CUTHAJIBHBIX MOJICKYJT
(menTUAHBIX TOPMOHOB, (DaKTOPOB pOCTa,
IIUTOKWHOB U JIp.). BHyTpUKIETOUHbIE
MOCPETHUKY JICHCTBHS TOPMOHOB: ITUKIMYECKHUE
HYKJICOTUIBI, TENTH/IbI, TPOU3BOTHBIE JKUPHBIX
kuciot, UTO, I, Ca2+ u nip. - xumudeckas
pUpOa, CTPYKTYpa, OOMEH, (GYHKLIUH.
MexaHu3Mbl JEUCTBUS TOPMOHOB PA3IIMYHbBIX
KJ1accoB. ['OpMOHBI TUTIOTATaMyca: 0COOEHHOCTH
OMOCHHTE3a, CTPYKTYPBI, MEXaHU3MOB JICHCTBUS,
¢yskuuid. TporHbIe TOPMOHBI THIIODU3A;
KJaccu(uKaius, XuMu4yeckast pupojia, 3HaUeHue
B peryssinuu GyHKIUN eprueprudecKux xKees.
['unoranaMo-runopu3apHO-roHaHAs CHCTEMA.
Ouosiornueckoe 3Ha4YeHne, KOMIIOHEHTHI,
perymsiius. CTI: metabonu3m, MeTabonudeckre
u pusnonorunyeckue 3¢ pextsl. HeliporopmoHs! -
OKCHUTOIIMH M Ba30IPECCUH, UX OHOIOTHYEeCKOe
neiicTBUe. AJpeHanuH, TJIIOKaroH,
TITIOKOKOPTUKOUIBI: CTPOCHUE, BIUSHUE Ha
oOMeH BelecTB. IHCYTUH: MOJIeKyIsipHbIe
MEXaHU3MBbI ACUCTBUS U OMOJIIOTHYECKHE
a¢dexrrl. Caxapubiii auabdet. ['unoranamo-
rUNoQpU3apHO-TOHAIHAS CUCTEMA.
OuosornuecKoe 3Ha4YeHne, KOMIIOHEHTHI,
perynsius. TupeouHbIe TOPMOHBL: CTPOCHHE,
BJIMSIHAE Ha 0OMeH BelecTB. PerynsTopHas poib
CHCTEMBbI OKHCIUTEIBHOTO cTpecca. AKTUBHBIC
¢dopmbl Kuciopoa u azota. IlepexkucHoe
okucieHue tunuaoB. [lepekucHas Teopus Tudenu
KJIETKH. AHTHOKCH/IaHTHAsi CUCTEMa OpraHu3Ma.
MoexysipHO-0MOIOTHYECKHUE aCTIEKThI
PEryJISIIUA CUCTEMBI OKUCIUTEFHOTO CTpecca.
Penokc-3aBucumMble (pakToOpbl TPAHCKPHIILINH.

DOU3NO0I0THUECKOE 3HAUCHUE CBOGOI[HO-




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]14,
OIIK-5.1]12,
VK-1.1/13,
OIIK-5.1/11,
TK-2.1/13,
TK-2.1/14

Tema 1. buoxumus rneyesHu u

KpOBH.

buoxumus kpoBu. benku miaasmel KPOBHU:
KJ1acCu(UKaLs, METO/bI pa3AeIeHusl.
OCc00EHHOCTH YHEPTETUYECKOT0 0OMEHa,
HYKJICOTHIHOTO 0OMeHa, 0OOMeHa OEJIKOB,
JIUTIAIOB U YTJIEBOJIOB B SPUTPOLIUTE.
MexaHn3mMbl CBOOOIHO-PAUKATBHOIO OKUCIICHUS
Y QHTUOKCUJIAHTHOM 3aI[UThI SPUTPOIUTA.
Mertremornobun. HacneactBennbie u
IpUOOpETEHHbIE HApYIIEHUs OOMEHa B
sputporutax. [[puauHbI 1 MEXaHU3MbI CHIKECHUS
OCMOTHYECKOU PE3UCTEHTHOCTHU U CTapECHUSI
spuTpourTa. MexaHu3Mbl TPAaHCIIOPT KUCIOPO/a,
yriekucioro rasa, peryisiinun KOC. O6men
JKeJle3a: poJib JKeJie3a B OpraHu3Me, MEXaHU3MBI
WHTECTHHATLHOU a0COPOINH Kele3a, MyJIbl
JKellesa, peryJisilus roMeocTasa Kenesa.
Hapymennst oOmeHa xene3a. buoxumudeckue
acrnekThl aHeMuil. JIekonuTel: QyHKIUH,
XUMHYECKHUH COCTaB, 0COOEHHOCTH OOMeHa
BemecTB. bBuoXuMudeckne acriekThl haromurosa.
Cucrema remoctasa. [lepBUdHbBIN 1 BTOPUUHBIH
reMocras. XapakTepuCTHUKA SHIO0TEIUS 1
SHIOTEIHATBHBIX PaKTOPOB. TPOMOOIIUTHI,
MEXaHU3MbI aKTHBAIIUH TPOMOOITUTOB.
[1na3meHHbIe (PaKTOPHI CBEPTHIBAHMUSL.
buoxumuueckne MexanusmMbl POpMUPOBAHUS
KpoBsiHOTO crycTka. Ponb Ca2+ u Butamuna K.
[IpotuBocBepThIBatomias cucreMa. Cucrema
¢ubprHOIIM3a. METOIBI OTICHKU CHCTEMBI
remocTasa. HapyiieHnus cuctemMsl reMocTasa.
Pounb neyenu B noasiep;kaHuu romMeocTasa — B
O0OMEHE YTJIEBO/IOB, JIUMH/IOB U OEIIKOB.

Metabommu3m 3tanosna. Posp neueHu B




MUTMEHTHOM oOMeHe. buocunTes u pacman
remorio6una. [Topdupun u xentyxu.

JleTokcUKaMOHHAas (YyHKIMS ICUCHH.

Pa3znea 4. BuoxuMus TKaHew.

VK-1.1]14,
OIIK-5.1]12,
VK-1.1/13,
OIIK-5.1/11,
TK-2.1/13,
TK-2.1/14

Tema 1. buoxumus TKaHe.

buoxumusa noyek. HopmanbsHsie u
[IATOJIOTUYECKHE KOMIIOHEHTBI MOYH, UX
npoucxoxaenue. [loueunslii mopor ais
TJIIOKO3BI, TIIOKO3ypHsl. Perynsius BoaHo-
CoJIeBOro oOMeHa. PeHnH-aHrMOTEeH3UH-
aJbJIOCTEpOHOBAs cuctema. Basonpeccus.
Artpuonentusl. bBHOXUMUS HEPBHOM TKAHH.
Oco0eHHOCTH TpaHCIIOPTA BEIIECTB Uepe3
remarodHIedanmndeckuii 6aprep. OcodeHHOCTH
MeTaboIM3Ma roJIOBHOTO MO3ra. MexaHusm
neperayv HepBHOro uMiybca. Knaccuukanus
BHUJIOB MBIIIEYHON TKaHU. MeXaHU3MbI
COKpAIEHHsI, PETYJISIIUNA ¥ SHEProoOeceueHHs,
B COCTOSIHUU TOKOSI U HArpy3KH, B Pa3JIU4YHbIX
BUJaX MbIILIEYHON TKaHU. OCOOEHHOCTH 0OMEHa
O€JIKOB, yIIIeBOAOB, TUMHI0B. OCHOBHBIC
(GYHKIMOHATBHBIE HAPYIICHHUS MBI MHOTIATHH,
Muoauctpodun. OCHOBHbIE OMOXUMUYECKUE
MIOKAa3aTeIu KPOBU U MOYH, OTPAKAIoIINe
(YHKIMOHATLHOE COCTOSTHUE PAa3IMYHBIX BUIOB
MbIlIeuHoM Tkanu. buoxumus muokapaa. UbC,
nH(papKT MUOKap/a - OMOXUMHYECKUE TPUUNHBL,
MeTaboIMYeCKre HapyIIeHUs, TOCTIEACTBHUS.
JlaGopaTopHasi AMarHOCTHKA WH(papPKTa
MHUOKap/ia. buoXumust KOHTPOJI Macchl Tena.
OpekcureHHbIe M aHO-PEKCUTeHHBIE (DaKTOPHI.
bruoxumust xxupoBoii TkaHu. OCOOEHHOCTH
MeTtabonm3ma Oeroid, Oypoi, 6exKeBOM KUPOBOI
TkaHu. OO11as XapaKTepUCTHKAa TOPMOHOB,
CHUHTE3UPYEMBIX KHUPOBON TKAHBIO.
ATUTIONUTOKUHBI (JIETITUH, aJUTTOHEKTHH):
npupoza, OMOIOTHYECKOe JIEHCTBHE.
WHCyIMHOPE3UCTEHTHOCTD: ONpEIeNICHNE,
MIPUYMHBL, MEXaHU3M Pa3BUTHS, METAO0OINYECKUE

s dexTs buoxumuueckue 0CHOBBI TPUMEHEHUS




JIEKapCTBEHHBIX MPETapaToB MPU
WHCYITUHOpEe3uCcTeHTHOCTH. COeTMHUTEIbHAS
TKaHb: KJICTOUYHBIA M XUMHUUYECKHUM COCTaB,
O0COOCHHOCTH OpraHu3alud U QYHKITIH.
Crpoenue, pyHKIHH 1 0OMEH KOJIJIareHa,
3rIacTHHA, PUOPOHEKTHHA,
TNIMKO3aMHUHOTIINKAHOB, MIPOTEOTIINKAHOB, B
HOpPME U MPH NaTOJOruH. Poib TOpMOHOB U
BUTaMHUHOB B METa0OJIU3ME COCTUHUTEIILHOM
TKaHU. buoxuMuyeckas JHarHoCcTuKa
JIeT€HEPATUBHBIX MTPOLIECCOB B COSAMHUTEIHLHON
TKaHu. Perymnsamus oOmMeHa kanbnus U pocdaros.
[TapatropMoH, KalbIIUTPUOI, KATBIUTOHUH:

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

3.2. Ilepeyenb pa3aenoB, TeM [IUCHUILUIMHBI [IJsl CAMOCTOATEJBLHOr0 HU3Yy4YeHHS
00yYarOIIUMHCS
PaSHGJ'II)I 1 TEMbI JUCHUININHBI AJId CAMOCTOATCIBbHOIO 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 yTeBOA0B

1 J3 [TepeBapuBanue yrieBo10B.
Metaboiiu3M TIIMKOreHa

2 J3 I'mukonus. Ilenrozodocdarnbrit
MyTh.

3 JIT13 [TepeBapuBanme yriieBoI0B.
MeTabo0yn3M TIMKOreHa.

4 JII3 OKuCIIeHHE TITIOKO3bI.
I'mukonus. I'mokoHeoreHes.

5 JITI3 [Tenro3zodocharnplii myTh.
MeTtabon13M rainakTos3sl U
bpykTo3bl. Perynsus ypoBHS
TJIIOKO3BI B KPOBH.

6 K Texymuii pyOexHbIi

(MOZyJIBHBIN KOHTPOJIb) IO

Teme 2 « OOMEH yIiIeBOAOBY.

Pa3znen 3. OOMeH IUIIHIO0B.

Tema 1. OOMEH JIUITHUIOB.

1

JI3

[TepeBapuBanue u BcachIBaHUE
nunuaoB. CUHTE3 JKUPHBIX
KHCJIOT. JIumorenes.
Metabonu3m Gpochoaunuaos u

TJIMKOJIUIIN 0B

I3

MoOwin3arus KUpoB.
Jlunonuz. OKUCIeHNEe KUPHBIX
KHCJI0T. MeTaboausm

KCTOHOBBIX TCJI

JI3

OOMeH xoJecTepuHa.
TpancnopT JIMNKUI0B B KPOBH.

JIunmonporenHbl

JIII3

[lepeBapuBanue U BcacbIBaHHUE
munuaoB. CHHTE3 KUPHBIX
KHCJIOT. JInumorenes.
Metabonusm Gpochoaunuaos u

TITUKOJIUIINI0B.

JIII3

Moobwm3arus KUpoB.

JIunionu3z. OKucIeHne KUPHBIX




KUCJIO0T. MeTaboausm

KCTOHOBBIX TCJI.

6 JIII3 OO6meH xosecTepoia 1 ero
peryJsus.

7 JIII3 ATtepockiepos. JIMmonpoTenHsl.
['unepnunonporenHeMum.

8 K Texymmii pyOexHbIi

(MOAYNBHBINH KOHTPOJIb) MO

teMme 3 «OOMEH JTUITUIOBY .

4 cemecTp

Pa3nen 1. OOMeH GeIKOB U HYKJICOTHIOB.

Tema 1. OOMeH O€TKOB ¥ HYKJICOTH/IOB.

1

JI3

OOMeH 6eNKOB U HYyKJIEOTHI0B.

2

JIII3

[lepeBapuBanue GenkoB. OOmue

MyTH OOMEHa aMMHOKHCIIOT.

JIII3

ObpazoBaHue NpoayKTOB
a30THCTOTr0 OOMEHa.
O6e3BpexrBaHNE aMMHUAKa.
MeTab0n13M OTAEIBHBIX
aMUHOKHCIOT. OOMeH

HYKJICOTHOOB.

Texymuii pyOeKHbIi
(MOIyJIBHBIN KOHTPOJIb) IO
teme 4 «OOMeH OenKoB U

HYKJICOTUAOB».

Pa3nea 2. ['opmoHBL

Tema 1. ['opMOHBI.

1

I3

I'opMoHBIL: Hepapxust
PETYISITOPHBIX CHUCTEM,
knaccudukanus. MexaHu3Mbl
JICHCTBUS CUTHAJIBHBIX

MOJIEKYJI.

I3

Nucynun. MexaHu3msl
NeHCTBUS U OMOJIOTUYECKHE
a¢ddexTrr. CaxapHbiii guadeT.

AnpenanuH. ['mokaron




JIII3

I'opMoHBIL: Hepapxust
PETYISITOPHBIX CHUCTEM,
knaccudukanus. MexaHu3Mbl
JICHCTBUS CUTHAJIBHBIX

MOJIEKYJI.

JIII3

I'opmoHBbI runoTanamo-
runou3apHO-TUPEOUTHOM,
TUMOTaIaMO-TUNopu3apHo-
HAAMOYEUHUKOBOM U
TUMOTaIaMO-TUNopu3apHo-

l"OH&,Z[HOfI CHUCTCM.

JIII3

WNHCynuH 1 KOHTPUHCYJISIPHBIE

TOPMOHBI (TJIFOKAroH,

aapenanun). CaxapHblid quadeT.

JIII3

OkuCIUTENBHBIN CTpecC.
PerynstopHast posib cucTeMbl
OKHUCJIUTENBHOTO CTpecca.

Buramunnt A, E, C.

Texymuit pyOeKHBIN
(MOyTBHBIN KOHTPOJIH) 110

teme 5 «['opMOHBD.

Pa3znen 3. buoxumus ne4eHu U KpOBH.

Tema 1. bruoxumus IeYEeHU U KPOBHU.

1

JI3

buoxumus KpoBu: TpaHCIIOPT
KHCJIOpOJIa, OOMEH Keje3a,
aHEMUU, KUCIOTHO-OCHOBHOE

paBHOBecut

I3

CucremMa remocTasa

I3

broxumusa neueHu.

M~

JIII3

buoxumust kpoBu: Merabonusm
SpUTPOLUTOB. ['eMOrnoouH.
Oo6wmen xenesa. benku miazmel
KpoBH. KHCIIOTHO-OCHOBHOE

paBHOBECHE.

JIII3

I'emocras: CBCpThIBAroiasd,
AHTHUCBCPThIBAIOIIaA U

(UOPUHOIUTUYECKAS] CUCTEMBI.




Buramuu K.

JIII3

Ponb neuenu B oOMene
YTJICBOJIOB, JIMITHIOB U OCITKOB.
JleTokcuKarMOHHAsT QYHKIIHS

IICYCHU.

JIII3

Poib 1eueHy B IUrMEHTHOM
obMmeHe. buocuHTes 1 pacman
remorioouna. [lopdpupun u

TanacceMud. JKenrtyxu.

Texymmii pyOexHbIi
(MOAYNBHBINM KOHTPOJIb) MO
Teme 6 «bnoxXumus eyeHu u

KpOBHW».

Pa3znen 4. buoxumusa TkaHemn.

Tema 1. buoxumud TkaHewn.

1

I3

buoxumus MbIIIIEUHOM TKaHU.
buoxumus muokapaa.
JlaGopaTopHbie MapKepsI
3a0071€BaHUl CEePICUHO-

COCY,Z[HCTOﬁ CHCTCMbI

JI3

buoxumus KupoBoi TKaHHU.
OcobeHHocTH MeTaboIu3Ma
Oernoi, Oypoii, 6exeBOI

KUPOBOW TKaHU. buoxumus

KOHTPOJIA MAaCChI TCJia

JIII3

buoxumus BeIIeInTEIbHOMN
cucrembl. Docdarno-
KaJIbI[UEBBIK OOMEH U €T0
peryisinusa. buoxumus HepBHOU

TKaHH.

JIII3

broxumusa MBIIIeYHON TKaHH.
buoxumMust KOHTPOJISI MaccChl
tena. OcoOeHHOCTH
MeTabosm3ma Oenoi, Oypoi,
OC)KEBOM JKUPOBOM TKAHHU.
broxummsa coeMHUTEILHOMN

TKaHH.




5 K Texymmii pyOexHbIi 3 P 1 1
(MOIYJIBHBIN KOHTPOJIb) 110

TeMe 7 «BUOXUMHUS TKAHEN.

TGKYH_IHﬁ KOHTPOJIb YCIICBACMOCTU 06yqafomeroc;1 B CEMCECTPC OCYLICCTBISICTCA B cbopMax,
NpeaAyCMOTPCHHBIX TEMATUYCCKUM IIJIaHOM HacTosIIeH pa6oqel71 IMporpaMmbl JUCHUILIJIMHBI.
CDOpMBI MMPOBEACHU KOHTPOJIS YCIICBAEMOCTH U HpOMG)KyTO‘IHOfI aTTcCTalluu o6yqa}0mnxc;1 /BI/II[BI

paboThl 00yUaroIuXCs

Ne i/ DopMbI IPOBEICHUA TEKYIEr0 KOHTPOJISA Buasl padoTsi
YCIIeBAEMOCTH U NPOMEKYTOYHOM aTTeCTAUNH o0yuarwmuxcs (BPO)
odyuarwmuxcs (PTKY)

1 KonTpoas npucyrersus (KII) IIpucyrcrBue

2 Onpoc komOuHupoBaHHslil (OK) BeinonHenue 3anaHuii B

YCTHOW U IUCBMEHHOMN

dbopme

4.2. ®opMbl NPOBEIEHUSI TPOMEKYTOYHOM aTTECTAIMI
3 cemectp
1) ®opma MpomMeKyTOYHOM aTTeCTallUU - 3a4eT
2) @®opMa opraHu3anMu MPOMEXYTOYHOW arrectanmu -KoHTpons mnpucyrctBus, Ompoc
KOMOMHHUPOBAHHbBIN
4 cemectp
1) ®opma nmpomMeKyTOYHOM aTTeCTAlluU - DK3aMEH

2) ®opma opra"u3alyy MPOMEKyTOYHON aTTecTanuu -KoHTpoas npucyteTBus, 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

IlepeyeHb BONPOCOB ISl MOATOTOBKHU K NMPOMEKYTOYHOM aTTecTanuu B gopme 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. 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 cCAMP 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, BS):

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. ®w6- and w3-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 (®-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.
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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. 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 cCAMP 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 H20.

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

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. w6- 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 (®-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 (MAO) 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, 5-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, a1- 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.
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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?

3aBenyrouuii llecronanos Anekcanap BsuecnaBoBuu

Kadenpa buoxumuu u monexynspHoi ouonorun UOMX




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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I1., 2024 - 2025 TKaHel. DepMeHTHI. /uploader/fileUpload?
DHepreTu4ecKkuii o0OMeH. name=191746.
buoxumus neueHnu u KpoBwu. pdf&show=dcatalogues
OOmeH OeJIKOB ¥ HYKJIEOTHIOB. /1/5242/191746.
pdf&view=true
5 |IIpuHiums ["opmoHBI. 0 https://rsmu.
TOPMOHAJILHOU informsystema.ru

/uploader/fileUpload?




CUTHAJIBHBIX IIyTEU:
yuebHoe rmocobdue,
3abonoTHeBa A. A.,
2024 - 2025

name=192096.
pdf&show=dcatalogues
/1/5503/0192096.
pdf&view=true

OCHOBBI OMOXHMHH
Jlenunxepa: yueOHoe
nocooue, Henscon /1.,
Koke M., 2024 - 2025

O6meH yriaeBoaoB OOMeH
nunuaoB. 'opMoHbl. buoxumus
TKaHei. DepMEeHTHI.
DHepreTudecKkuii 0OMeH.
buoxumus reyeHu u KpoBH.

OOmeH OeJIKOB ¥ HYKJICOTHIOB.

https://rsmu.
informsystema.ru
/uploader/fileUpload?
name=101bn.
pdf&show=dcatalogues
/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. Ilepeyenbr HMHPOPMANMOHHBIX TEXHOJOTHUH,

1. ABTOMaTH3UpOBaHHBII WH(OPMAIMOHHBI  KOMILJIEKC

obecriedyeHUs1 1 MHPOPMANUMOHHBIX CIIPABOYHBIX CHCTEM (MIPH HAJTUYUM)

obpazoBarenbHas cpena PHUMY um. H.U. [Tuporosa»

2. Cucrema ynpaBlieHUsI 00yuYeHUEeM

3. ABTOmaru3upoBaHHas 00pa3oBaTelbHas Cpela YHUBEPCUTETA

HCIMOJBb3YyEMbIX IIPU OCYIIECCTBJIICHHH

00pa3oBaTeJILHOr0 Mpolecca no AUCHUILUIAHE (MOAYJII0), BKJIKYAs NMepedyeHb NMPOrpamMMHOro

«udpoBas agMHUHHCTPATUBHO-



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 Ilepeyens cnenuaIu3upPOBAHHOM
n | ayauropuid Me0esIn, TEXHUYECKUX CPe/ICTB
/m o0y4eHus

1 |Ayautopust 11l mpoBeIeHUs 3aHATUH JekionHoro  |[Ipoekrop mynbrumenuitnbiii , CTOMBI ,

THUIIA, 3aHATHH CEMMHAPCKOI'0 THUIIA, IPYIIOBBIX U Crynbs , OKkpaH Ui IpoeKTopa ,
UH/IMBUAYAJIbHBIX KOHCYJbTAllUN, TEKYILEro Hoyt0Oyx , Jlocka mapkepHas , [locka
KOHTPOJIsl U IPOMEKYTOUHON aTTeCTallly, MeJoBast

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

cpeacTBaMu O6y‘I€HI/IH

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

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

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

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

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

KOJIOHKH)

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

pacmpocTpaHsIeMOro MporpaMMHOTO obecnedeHusl (CocTaB ompenensieTcs B paboueil mporpamme



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

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

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

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



[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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