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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
Yueonasa qucuuninHa «Mcropus deopycckoii rocyiapcTBeHHOCTH», MOAYIb «ColMalbHO-TYMaHUTAPHBII-1) /
Academic discipline «History of Belarusian statehood», module «Social and Humanitarian-1»

Kpatkoe conepxanue y4eOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

OCHOBHBIE 3Tanbl Pa3BUTHS OEIOPYCCKON
rOCyIapCTBEHHOCTH; OCHOBBI FOCYIapCTBEHHOT'O
npaBa PecriyOnuku benapycs; benapych Ha cThike
KyJbTYp W IIUBHJIN3ALUN

The main stages of the development of the Belarusian
statehood; the basics of state law of the Republic of
Belarus; Belarus at the Junction of Cultures and
Civilizations

dopmupyemsbie kommerenimu / The formed
competences

OO6nanath crOCOOHOCTBIO AHAJTU3UPOBATD
IIPOLECCHI TOCYAAPCTBEHHOTO CTPOUTENILCTBA B
pa3Hble HCTOPUUECKUE NIEPUO]IbI, BBIABIATH
(akTOpBl 1 MEXaHU3MBbl HCTOPUYECKUX
WU3MEHEHUH, OIPEIENATh COLUAIbHO-
MOJUTUYECKOE 3HAUYCHUE HCTOPUUECKUX COOBITHI
(mmaHOCTEH, apTeaKkTOB U CUMBOJIOB) AJIS
COBPEMEHHOM 0€l10PyCCKOM rocy1apCTBEHHOCTH,
B COBEPILEHCTBE HCII0JIb30BATh BbISBICHHbIE
3aKOHOMEPHOCTH B Ipouecce (GOpMUPOBAHUS
IpakJaHCKOM MICHTUYHOCTHU

To be able to analyze the processes of state-building in
different historical periods, to identify the factors and
mechanisms of historical changes, to determine the
socio-political significance of historical events
(personalities, artifacts and symbols) for modern
Belarusian statehood, to perfectly use the identified
patterns in the process of forming civil identity

Pesynbrarel 00y4eHus (3HaTh, yMETh, BIIA/ICTh) /
Learning outcomes (know, be able to, have skills in)

3HATB!
- METOJIOJIOTHYECKHE OCHOBBI U ITEPUOAN3AIHIO
UCTOpUU OENIOPYCCKOM TOCY1apCTBEHHOCTH; -
KITIOUEBbIe KaTETOPHH, CBSI3aHHBIEC C UCTOPHEH H
rOCY/IapCTBEHHBIM CTPOUTEILCTBOM PecyOmuku
benapyce; - XxapakTepuCTHKa KOHCTUTYIIMOHHOTO
ctpos Pecriybnmku benapycs; - atamst
(hopmMupoBanus 6€I0PYCCKOI HALIMKU; - HCTOPUKO-
PETPOCHIEKTHBHAS M COBPEMEHHAs XapaKTePHCTUKA
KYJIbTYPHO-IIUBUIIM3AIIIOHHOTO Pa3BUTHS
benapycu;

YMETh:

- (hopMyIMpOBATh U APIrYMEHTUPOBATh OCHOBHBIE
UJIeU ¥ LIEHHOCTU OeIopyCcCKOM MOJIENTN Pa3BUTHS; -
MPUMEHSITh TOJy4YeHHbIE 3HaHUsI B IPAKTUYECKOH,

know:

- methodological foundations and periodization of the
history of Belarusian statehood; - key categories related
to the history and state-building of the Republic of
Belarus; - characteristics of the constitutional system of
the Republic of Belarus; - stages of the formation of the
Belarusian nation; - historical, retrospective and modern
characteristics of the cultural and civilizational
development of Belarus;

be able to:

- to formulate and argue the main ideas and values of the
Belarusian model of development; - apply the
knowledge gained in practical, educational and
professional fields; - to characterize the features of the
Belarusian nation attributively; - to analyze the main
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oOpa3oBarteabHOHN 1 MPo(ecCUOHANIBHON cdepax; -
aTpuOYTUBHO OXapaKTepU30BaTh OCOOEHHOCTH
0ENOPYCCKOM HAIUK; - TPOAHATTM3UPOBAThH
OCHOBHBIE (DaKThl ¥ COOBITHS HCTOPUH
0eJIopyCCKOM roCy1apCTBEHHOCTH, JIaTh UM
OIICHKY;

BJIaICTh:

= 6a3OBI)IMI/I Hay4YHO-TCOPECTUYCCKUMHU 3HAHUAMU
JUTSL PEIICHUS TEOPETUIESCKUX U MPAKTHICCKUX
3aja4; - HABBIKAMH CUCTEMHOTO ¥ CPaBHUTEIIHHOTO
aHaJIN3a; - UCCIICI0BATEILCKUMH HaBbIKAMHU; -
MEXKTUCIUTUTUHAPHBIM MTOJIXOI0OM K PEIICHUIO
pooyeM

facts and events of the history of the Belarusian
statehood, to assess them;

have skills in:

- basic scientific and theoretical knowledge for solving

theoretical and practical problems; - skills of system and

comparative analysis; - research skills; -
interdisciplinary approach to problem solving

Cemectp uzyueHust y4eOHON TUCIIMIUIMHBI, MOIYJIS / 1 1
Semester of study

Ipepexusutsl / Prerequisites - -
TpynoeMKoCTh B 3a4€THBIX eAHHAIIAX (KpeanuTax) / 3 3
Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 54/54 54/54

camocTosTenbHoi pabotsl / Academic hour of
students' class work, hours of self-directed learning

TpeboBanus U GOPMBI TEKYIIEH U TPOMEKYTOUHOH
arrecrauuu / Requirements and forms of current and
interim certification

DBPHUCTHYECKOE 33JIaHNe, aHATUTUYECKUMA OTYET,
YCTHBIC OTIPOCHI
OK3aMeH

Heuristic task, analytical report, oral examination
Exam




Cneuunanbaocts / Speciality: buoxumus / Biochemistry
Yueonas qucuuminna «®@unocodus», Mmoayib «ConuaabHO-TYMaHUTAPHBIA-1» /
Academic discipline «Philosophy», module «Social and Humanitarian-1»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

dunocodust 1 MUPOBO33pEHHE; TEHE3HC
¢unocodckoro 3HaHMs; OCHOBHBIC HAIIPABIICHHUS
tdbumocodum; Grrocodckoe oCMBICICHHE TPOOIEM
ObITHS; pUITocO(CKas aHTPONIOTOTHS; TEOPHUS
Mo3HaHUs U GUII0coOPus HAYKH

Philosophy and worldview; the genesis of philosophical
knowledge; the main directions of philosophy;
philosophical comprehension of the problems of being;
philosophical anthropology; Theory of Knowledge and
Philosophy of Science

dopmupyemsbie kommerenimun / The formed
competences

OO6nmagate COBpeMEHHOW KYyIbTypOW MBIIIICHHS,
FYMaHHUCTHYECKUM MHUPOBO33PEHHEM,
AQHAINTUYECKUM ¥ WHHOBAIlMOHHO-KPUTHUECKUM
CTHIIEM [I03HaBaTEIbHOM, COLIMAJIbHO-
MPAKTUYECKOM 1 KOMMYHHUKAaTUBHOH IESTEIBHOCTH,
WCTONB30BaTh OCHOBBI (MIOCOPCKUX 3HAHUH B
HEIOCPECTBEHHON npodeccroHaIbHOM
JeSITENbHOCTH, CaMOCTOSITETILHO yCBauBaTh
¢mnocopckre 3HAHMA MW BBICTpaWBaThb Ha HX
OCHOBAaHUH MUPOBO33PEHUYECKYI0 IO3ULIUIO

Possess a modern culture of thinking, a humanistic
worldview, an analytical and innovative-critical style of
cognitive, socio-practical and communicative activities,
use the basics of philosophical knowledge in direct
professional activities, independently assimilate
philosophical knowledge and build a worldview position
on its basis

Pesynbrarel 00y4eHus (3HaTh, yMETh, BIIA/ICTh) /
Learning outcomes (know, be able to, have skills in)

3HATB:
- OCHOBHEIE TTPO0IIeMBI (prstocoduu, KIIFOYEBbIC
(dunocodckue uaeH U KaTeropuu; - OCHOBHBIC
9TaIlbl pa3BUTUS PUIOCO(CKOro 3HAHUS C
XapaKTepHOH /U1l HUX MPOOJIEMaTHKOW; - OCHOBHBIE
CTpaTEeTUH U KIFOUEBbIC HAIIPABICHHS Pa3BUTHUS
coBpeMeHHOH (unocoduu; - MOAXOIbI K
(hunocodckoil HHTEPIPETAINH TPHUPOTHOTO OBITHS;
- (hyHIaMeHTabHBIE KOMIOHEHTHI (UII0COPCKON
AHTPOTIONOTHU ¥ HUITOCODUH CO3HAHMUS; -
OCHOBHBIE XapaKTEPHCTHUKH MTO3HABATEILHON
NesITeNbHOCTH, BakHEHINe QriococKkue METoabl
U PETYIISTHBBI HAYYHOTO HCCIICOBAHMS -
OCHOBHBIE KOHIIENIIMN (PYHKITUOHUPOBAHUS U
pa3BuTHsA 00ILECTBA; - 0a30BbIe IEHHOCTH
COBPEMEHHOH KYJIBTYpPBI; - TI00abHBIE TPOOIEMbI
COBPEMEHHOCTH, OCHOBHBIE CTPATETHH H

know:

- the main problems of philosophy, key philosophical
ideas and categories; - the main stages of the
development of philosophical knowledge with their
characteristic problems; - the main strategies and key
directions of the development of modern philosophy; -
approaches to the philosophical interpretation of natural
being; - fundamental components of philosophical
anthropology and philosophy of mind; - the main
characteristics of cognitive activity, the most important
philosophical methods and regulations of scientific
research; - basic concepts of the functioning and
development of society; - basic values of modern
culture; - global problems of our time, basic strategies
and prospects for their solution;

be able to:
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MEPCIIEKTHBbI UX Pa3peIICHNUS;
YMETb:

- GOpMyIHPOBATh M APIyMEHTHPOBATH OCHOBHBIC
UJIeH U IIECHHOCTH CBOETO MHUPOBO33PCHUS; -
MPUMEHSTH GUIOCOPCKHE HICH U KaTeTOPUH B
XO0/I€ aHaJIM3a COIHOKYIBTYPHBIX U COLUATBHO-
npodeccHOoHANBHBIX MPOOIEM U CHTYAIHH; -
XapakTepr30BaTh Beaylue guinocodckue uaen
COBPEMEHHOW Hay4YHOU KapTUHBI MUPA,
TPAHCIMPOBATH U TOIYJISPU3NPOBATH HX;

BJIAJIETh:

- 0a30BBIMH HayYHO-TEOPETHICCKUMHU 3HAHUSIMU
JUISL pELIeHUSI TEOPETUIECKHUX U TIPAKTUIECKUX
3aaa4; - HaBbIKaM CUCTEMHOT'O U CPAaBHUTCIILHOI'O
aHaJIn3a; - UCCIICI0BATEILCKUMH HaBBIKAMHU; -
HaBBIKAMU MEXUCIUIUIMHAPHOTO TTOIX0/1a MTPU
pelIeHny IpoOIeM.

- formulate and argue the main ideas and values of their
worldview; - apply philosophical ideas and categories in
the analysis of socio-cultural and socio-professional
problems and situations; - characterize the leading
philosophical ideas of the modern scientific picture of
the world, broadcast and popularize them;

have skills in:

- basic scientific and theoretical knowledge for solving
theoretical and practical problems; - skills of system and
comparative analysis; - research skills; - skills of an
interdisciplinary approach to problem solving

Cemectp uzyueHust y4eOHON TUCIIMIUIMHBI, MOTYJIS / 3 3
Semester of study

IpepexBusutsl / Prerequisites - -
TpynoeMKoCTh B 3a4€THBIX eAHHAIIAX (KpeanuTax) / 3 3
Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 54/54 54/54

camocTosTenbHoi pabotsl / Academic hour of
students' class work, hours of self-directed learning

TpeboBanus U GOPMBI TEKYIIEH 1 TPOMEKYTOUHOMH
arrecraumu / Requirements and forms of current and
interim certification

Y CTHBII OIpoC, MPOEKT
Ox3ameH

Oral examination, project
Exam




Cneuunanbaocts / Speciality: buoxumus / Biochemistry
Yueonas qucuuninHa «CoBpeMeHHAas NOJUTIKOHOMUY, MOAYJIb «ColMaIbHO-TYMaHUTAPHBIH-1) /
Academic discipline «Modern Political Economy», module «Social and Humanitarian-1»

Kpatkoe conepxanue y4eOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

ITonuTrdueckas JKOHOMHMS; DKOHOMHAYECKAs U
MOJINTHYECKAss CUCTEMBI OOIIeCTBa; TJI00aJIbHAas
THOJIUTIKOHOMHUS

Political Economy; economic and political systems of
society; Global Political Economy

dopmupyemsie komnerenimu / The formed
competences

O6nanaTe CIOCOOHOCTBIO aHATTM3UPOBATH
HSKOHOMHYECKYIO CHCTEMY OOIIecTBa B €€
JMHAMUKE, 3aKOHBI €€ ()YHKIIMOHUPOBAHHS
pa3BUTHSA AJsl TOHUMaHUS (PaKTOPOB
BO3HHUKHOBCHUA U HaHpaBJ’ICHI/Iﬁ pa3BUTUA
COBPEMEHHBIX COIIMABHO-9KOHOMHYECKUX CHCTEM,
UX CIIOCOOHOCTH YIOBJIETBOPSITH MOTPEOHOCTH
JOZCH, BBISBIISATH (PAKTOPBI M MEXaHU3MBI
MOJUTHYECKUX U COIHATBHO-3KOHOMUYIECKUX
MPOLIECCOB, MCIIOIb30BATH HHCTPYMEHTEI
HKOHOMHYECKOTO aHAJIN3a JUIsl OLICHKU
MOJIMTHYECKOTO TIPOIecca IPUHSATHS
HSKOHOMHYECKHX PEIICHNUI U Pe3yIbTaTUBHOCTH
SKOHOMUYECKOHN MOJIUTHKU

Have the ability to analyze the economic system of
society in its dynamics, the laws of its functioning and
development to understand the factors of emergence and
directions of development of modern socio-economic
systems, their ability to meet the needs of people,
identify factors and mechanisms of political and socio-
economic processes, use the tools of economic analysis
to assess the political process of economic decision-
making and the effectiveness of economic Policy

Pesynbrarel 00y4eHus (3HaTh, yMETb, BIIAICTh) /
Learning outcomes (know, be able to, have skills in)

3HATh:

- TOHSATHE, CYUIHOCTb, CTPYKTYPY 3KOHOMHKH; -
9KOHOMHMYECKHE  3aKOHBI M  COBPEMEHHBIE
3aKOHOMEPHOCTH; - METOJbl MU3MEpPEHUS U OICHKH
COCTOSIHUSI HALIMOHAJIbHOW SKOHOMMKH; - OCHOBHBIE
9KOHOMHYECKHE (HOpMaINy, BUIBI SKOHOMHUYECKUX
cucteM OOIIEeCTBa M MOJMTHYECKOTO YCTPOMCTBA
HaIlMOHAJBHBIX TOCYIAPCTB; - 0a30BbIE KATETOPUU U
MIOHSTHSA COBpEMEHHOMN TEOTIOJINTUKU u
F€0PKOHOMHUKH; -  COBPEMEHHBIE  TPaKTOBKH
[II00aTM3aIiH ¥ PErHOHAIN3aNH, 3aKOHOMEPHOCTH
MTOJINTUKO-9KOHOMUYECKHX MIPOLIECCOB B
r7100aJIbHON SKOHOMHUKE;

YMETb:

know:

- the concept, essence, structure of the economy; -
economic laws and modern regularities; - methods for
measuring and assessing the state of the national
economy; - the main economic formations, types of
economic systems of society and the political structure
of national states; - basic categories and concepts of
modern geopolitics and geoeconomics; - modern
interpretations of globalization and regionalization,
patterns of political and economic processes in the
global economy;

be able to:

- to analyze and assess the state of the national economy,
its place in the system of global political and economic




- aHaJIM3UpOBaThb M OIEHMBATh HA OCHOBaHUH
CTaTUCTUYECKUX JAHHBIX COCTOSIHUE HAL[MOHAIBHOMN
9KOHOMMKH, €€ MECTO B CHCTEME IJ100aIbHBIX
MTOJINTUKO-9KOHOMUYECKHX OTHOIIIEHUH; -
KpPUTHYECKH  OLEHMBATh  IOJMTHYECKYID U
9KOHOMMYECKYIO0 HH(OPMALHIO; BBUIBIIAITH U
TPaKTOBATh KIIOUEBbIC TEHACHINU TpaHcHOpMaIuu
CYILECTBYIOIIEr0 MHUpOINOPsIKA; - pa3padaThIBaTh
MEPONPHUATHS 10 NPEAOTBPAILCHHUIO HACTYIJICHUS
OITaCHOCTEW U YTp03 SKOHOMHYECKOH Oe301MacHOCTH
BJIAJIETh:

- HaBBIKAMU aJaNTalMd K HOBBIM CHTYallUsIM
COLMANLHO-TIPO(ECCHOHATIBHOM JesITEeIbHOCTH,
pcanrnsanuun HaKOIIJICHHOI'O OIIbITa u CBOHUX
BO3MOXKHOCTEH; -  HaBBIKAMH  KPUTHYECKOTO
MBILUICHHUS, KaTeTOPHAJbHBIM  aNIaparoM U
METOZ0JIOruei MOJTUTUKO-I)KOHOMHYECKOT O
a”aiuus3a, - MEXIUCHUIUIMHAPHBIM IOAXO0I0M K
BBISIBJICHUIO W aHAIN3Y IOJIMTHKO-3KOHOMHUYECKUX
pooyeM

relations on the basis of statistical data; - critically
evaluate political and economic information; - to
identify and interpret the key trends in the
transformation of the existing world order; - develop
measures to prevent the onset of dangers and threats to
economic security;

have skills in:

- skills of adaptation to new situations of social and
professional activity, implementation of the accumulated
experience and their capabilities; - critical thinking
skills, categorical apparatus and methodology of
political and economic analysis; - an interdisciplinary
approach to the identification and analysis of political
and economic problems

Cemectp uzyueHust y4eOHON TUCIIMIUIMHBI, MOTYJIS / 4 4
Semester of study

IMpepexsusutsl / Prerequisites - -
TpyaoeMKoCTh B 3a4€THBIX eAHAIIAX (KpeanuTax) / 3 3
Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 54/54 54/54

camocrosiTenbHON pabotsl / Academic hour of
students' class work, hours of self-directed learning

TpeboBanus U GOPMBI TEKYIIEH U TPOMEKYTOUHOMH
arrecraruu / Requirements and forms of current and
interim certification

YcTHBIN onpoc, MPOEKT, KOHTPOJIbHAs paboTa
Ox3ameH

VYCTHBIN ompoc, TpoeKT, assessment
Ox3ameH




Cneuunanbaocts / Speciality: buoxumus / Biochemistry
Yueonas qucuuninHa « AHOCTpaHHBII A3BIKY», MOAYJIb «JIMHrBHCTHYECKHIT /
Academic discipline «Foreign language», module «Linguisticy

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

Pa3BrTHE HHOA3BIYHOTO KATETOPHAILHOTO
ammapara JUIst OCYIIECTBICHHUS IETOBBIX 1
MEXKIIMYHOCTHBIX KOHTAKTOB, a TAKXKE HABLIKOB
COIMOKYJITYPHOTO M COIHAILHO-TTOTUTHYECKOTO
o01LIeHNs

Development of a foreign language categorical
apparatus for business and interpersonal contacts, as
well as skills of socio-cultural and socio-political
communication

dopmupyemsbie komnerenimu / The formed
competences

OcyuiecTBiasATh KOMMYHUKAallMd Ha HMHOCTPAHHOM
SI3BIKE A PEIICHUS 3a0a4 MEKIMYHOCTHOTO H
MEXKYJIBTYPHOTO B3aUMOAEHCTBUS.

Hcnons3oBaTh Ha NPAaKTUKE IPUHATBIA B Cpene
CTHEIHAINCTOB-OMOXHUMHUKOB MOHATUHHO-
KaTerOpHalbHBId  anmapaT Ha  OJHOM W3
MHOCTPAHHBIX SI3bIKOB U JIJATUHCKOM SI3bIKE

Communicate in a foreign language to solve problems of
interpersonal and intercultural interaction.

To use in practice the conceptual-categorical apparatus
adopted among biochemists in one of the foreign
languages and Latin

Pesynbrarel 00y4eHus (3HaTh, yMETb, BIAICTh) /
Learning outcomes (know, be able to, have skills in)

3HATh!
- CEMaHTHKO-CHHTaKCHYECKHE OCOOCHHOCTU
CJIOBAPHOT'0 COCTaBa MHOCTPAHHOTI'O SI3bIKa B
COOTBETCTBHU CcO cpepamu u hopMamMu OOIIEHUSE; -
OCHOBHBIE ()YHKIIMOHAIBHBIE TUTIBI
JUAJIOTMYECKOT0 ¥ MOHOJIOTHYECKOT O
BBICKA3bIBaHUs, UX CTPYKTYpPY; YCIOBHS,
MPUHIMITEL 1 HOPMBI PEYEBOTO OOLICHUS; -
COLIMOKYJIBTYPHBIE PEATTMH U HOPMBI pEYEBOT0
9THKETA; - 0COOEHHOCTU NPO(HEeCCHOHATIBHO-
OPUEHTHPOBAaHHOW NMMCBMEHHOM M YCTHOU peuy;
YMETbh:

- BOCIIPUHUMATh Ha CIIyX U [IOHUMATh
AyTEHTHYHYIO HHOSI3BIYHYIO PeYb Pa3IMIHBIX
KOMMYHHKATHBHO-CUTYaTHBHBIX U MOJAIIbHO-
MIparMaTUYECKUX pa3HOBUIHOCTEH; - YUTATh
AyTEeHTUYHBIE TEKCTHI POPEeCCHOHATBHON
HaIpaBJIE€HHOCTH C Pa3HBIM YPOBHEM TIOHUMaHU
coJiepKallelicss B HuX HH(popMaluy; - IepeBOIUTh
ayTEHTHYHBIE TEKCTHI IO CHEIMAIBHOCTH C

know:

- semantic and syntactic features of the vocabulary of a
foreign language in accordance with the spheres and
forms of communication; - the main functional types of
dialogical and monologic statements, their structure;
conditions, principles and norms of verbal
communication; - socio-cultural realities and norms of
speech etiquette; - features of professionally-oriented
written and oral speech;

be able to:

- perceive by ear and understand authentic foreign
language speech of various communicative-situational
and modal-pragmatic varieties; - read authentic texts of a
professional orientation with different levels of
understanding of the information contained in them; -
translate authentic texts in the specialty from a foreign
language into their native language using a dictionary
and reference books; - build a monologue statement and
implement dialogical speech interaction adequately to
situations of official and informal communication within
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WHOCTPAHHOTO SI3bIKA HA POTHOH SI3BIK C
HCIOJIb30BaHUEM CIIOBAPSI U CIIPABOYHUKOB; -
CTPOUTH MOHOJIOTHYECKOE BBICKA3bIBAHUE U
peanu30BHIBATh AUATOTHIECKOE PEYeBOE
B3aMMOJICHCTBUE aJICKBATHO CUTYaLlUsIM
opHUITHATHFHOTO W HEOPHITHATHHOTO OOIIICHUS B
npenenax NpeIMeTHO-TEMAaTHIECKOTO COACPIKAHMS
y4eOHOM JUCIUIUINHBIL, - U3JIaraTh MBICIH B
MMMCEMEHHOHN (opMe (JTMIHOE TTUCHMO, IeJIOBEIE
OyMmaru, aHHOTAIINH U JIp.); - PEAIN30BHIBATh
YCTHOE PEUYEBOE B3aUMOAECHCTBUE
po(hecCHOHATBHON HAMPABICHHOCTH B II(PPOBOM
MEXKYJIbTYPHOM NIPOCTPAHCTBE;

BIIAJICTh:

- CTpaTeTUuAMH KOMMYHUKATUBHOT'O ITIOBEACHUA, -
CpeAcTBaMH U IPHEMaMH YCTHOI'O/TUCbMEHHOTO
peUYCBOro B3aHMOI[eI71CTBPI;I B pa3JIMYHbIX
CUTYyalusX NpOPecCHOHATLHOTO OOIECHHS; -
KOMIICHCAaTOPHBIMHU CTPATETUSIMU; - CTPATETUSIMU
OCYILECTBIICHUSI CAMOCTOSTEIILHON y4eOHO-
I1I03HABATEJIBHOMN JESITEIbHOCTH

the subject and thematic content of the academic
discipline; - express thoughts in writing (personal letter,
business papers, annotations, etc.); - to implement oral
speech interaction of a professional orientation in the
digital intercultural space;

have skills in:

- strategies of communicative behavior; - means and
techniques of oral/written speech interaction in various
situations of professional communication; -
compensatory strategies; - strategies for the
implementation of independent educational and
cognitive activities

CeMecTp u3ydeHus: y4eOHOM JTUCIIMITIUHBI, MOTYJIS /
Semester of study

1-3

1-3

IpepexBusutsl / Prerequisites

TpynoeMKoCTh B 3aUeTHBIX eAMHMIIAX (KpeauTax) /
Credit units

9

9

KomnuectBo AyAUTOPHBIX YaCOB U 4aCOB
camocrosiTenbHON pabotsl / Academic hour of
students' class work, hours of self-directed learning

180/156

180/156

TpeboBanus U GOPMBI TEKYIIEH U TPOMEKYTOUHOMH
arrecraumu / Requirements and forms of current and
interim certification

YcTHBI onpoc, KOHTpoIsHAs paboTa, acce
3adeT, SK3aMeH

Oral questioning, assessment, essays
Credit, exam
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
YueOHas qucuumiinHa «JIaTuHCKHUIl A3bIK», MOAYIb «JIMHTBUCTHYECKHUID) /

Academic discipline « Latin», module «Linguistic»

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

JlatuHCKWMit andaBuT; ynapeHue; ums
CYIIECTBUTEIBHOE; UM TIpHJIaraTeiIbHoOE;
CpaBHUTEJbHAS 1 IPEBOCXOHAS CTETICHb
[IpUJIaraTeibHbIX; CJI0BOOOpa30BaHUE MyTEM
CIIOXKEHUsI KOPHEBBIX Mopdem; nominativus
pluralis; ynotpe6nenue ¢popm nominativus pluralis
B OHOJIOTMYECKOM TePMHUHOIOTHH; genetivus
pluralis; rpeyeckue HayaabHBIC U KOHCUHBIC
TEpMHHOAJIEMEHTBHI; accusativus singularis et
pluralis, mpemtoru ¢ accusativus; ablativus
singularis et pluralis; mpemtoru c ablativus;
rpeveckre KOpHeBbIe U cypdukcanbHbIe
TCPMUHOIJIEMCHTHI; JIATUHCKAsA XUMHUYCCKad
TEPMHUHOJIOTUS1; IATUHCKUE KOPHEBBIE U
cyhdukcanbHbIe TEPMUHOIEMEHTHI; IpeduKcanms
KaK croco0 cJI0BO- M TEpPMUHOOOPa30BaHHUS

Latin alphabet; stress; noun; adjective; comparative and
superlative degree of adjectives; word formation by
adding root morphemes; nominativus pluralis; use of
forms nominativus pluralis in biological terminology;
genetivus pluralis; Greek Initial and Final Terminal
Elements; accusativus singularis et pluralis; prepositions
with accusativus; ablativus singularis et pluralis;
prepositions with ablativus; Greek root and suffix
terminological elements; Latin chemical terminology;
Latin root and suffix terminological elements;
Prefixation as a Way of Word and Term Formation

dopmupyemsbie komnerenimu / The formed
competences

OcyuiecTBIATs KOMMYHHUKAIIUN HA HHOCTPAHHOM
SI3BIKE JUISI PEILIEHUS 3a/1a4 MEKIMYHOCTHOTO U
MEKKYJIbTYPHOTO B3aUMOJEHCTBUS;
Hcnons30BaTh HAa IPAKTUKE IPUHATHIA B Cpesie
CHELUAINCTOB-0MOXUMHUKOB MOHATHIHO-
KaTeropHajbHBIN anmnapaT Ha OJJHOM U3
HMHOCTPAHHBIX SI3bIKOB U JIJATUHCKOM SI3BIKE.

Communicate in a foreign language to solve problems of
interpersonal and intercultural interaction; To use in
practice the conceptual and categorical apparatus
accepted among biochemists in one of the foreign
languages and Latin.

Pe3ynbrarel 00y4eHus (3HaTh, yMETh, BIIA/ICTh) /
Learning outcomes (know, be able to, have skills in)

3HAThb!
(hOHETHUECKYIO CHCTEMY M IPOU3HOCHTENbHBIC
HOPMBI JIATHHCKOTO S3bIKa; TPAMMAaTHUECKHE
OCHOBBI IMEHHOTO CJIOBOOOPA30BaHMS;
OTIpeICJIEHHBI MUHUMYM NPOQHILHOMN JEKCUKH U
CJI0BOOOPa30BaTEIbHBIX 3JIEMEHTOB
(adpurcanbHBIX U KOPHEBBIX);

YMETh:

MPAaBWIBHO YUTATh U IPOU3HOCUTD

know:

phonetic system and pronunciation norms of the Latin
language; grammatical foundations of nominal word
formation; a certain minimum of profile vocabulary and
word-formation elements (affixal and root);

be able to:

correctly read and pronounce professional Latin terms;
construct professional biological one- and many-word
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npoeccuoHabHBIC TATHHCKUE TEPMUHBI,
KOHCTPYHPOBATh MPo(hecCHOHATHHBIE
OHOJIOTHYECKHUE OJTHO- 1 MHOTOCIIOBHBIE JJATUHCKHUE
TEPMUHBI, B TOM YUCIIE U MPEIOKHBIC
KOHCTPYKITUH; IEPEBOIUTH MPOodeccuoHaIbHbIS
JIATUHCKHE TEPMUHBI HA PYCCKUI SI3bIK;

BJIAJICTh:

JIATUHCKOW OMOJIOTMYECKON TePMUHOJIOTHUEH
(30070OTHYECKOM, OOTAHUIECKOM,
MHUKpPOOHOIIOTHIECKOH, IIUTOIOTHIECKOH,
AHAaTOMUYECKOH U JIp.); HaBBIKAMHU
KOHCTPYHPOBaHHS MPO()ECCHOHATBHBIX JTATHHCKUAX
TEPMUHOB U NEPEBOJA UX HA PYCCKUM S3BIK.

Latin terms, including prepositional constructions;
translate professional Latin terms into Russian;

have skills in:

Latin biological terminology (zoological, botanical,
microbiological, cytological, anatomical, etc.); skills in
constructing professional Latin terms and translating
them into Russian.

Cemectp uzyueHust y4eOHON TUCIIMIUIMHBI, MOIYJIS / 1 1
Semester of study

Ipepexusutsl / Prerequisites - -
TpynoeMKoCTh B 3a4€THBIX eAMHAIIAX (KpeauTax) / 3 3
Credit units

KonnvecTBO ayAMTOPHBIX YaCOB U YaCOB 44/64 44/64

camocTosTenbHoi pabotsl / Academic hour of
students' class work, hours of self-directed learning

TpeboBanus U GOPMBI TEKYIIEH U TPOMEKYTOUHOH
arrecrauuu / Requirements and forms of current and
interim certification

YCTHBIH 0MPOC, KOHTPOJIBHBIE PAOOTHI
3ayer

Oral questioning, assessments
Credit
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
YuetHas nucuuniinna «Heopranudyeckasi XuMus», MOLyJIb « XUMHSD» /
Academic discipline «Inorganic chemistry», module «Chemistry»

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

Teoperndyeckrne OCHOBHI OOITICH XUMHUHA. ATOMHO-
MOJICKYJISIPHOE yUeHHUE. X UMHUECKas CBS3b U
cTpoenue BenecTBa. OCHOBBI XMMHUYECKOM
KHHETHKH U TEPMOJUHAMUKHU. PacTBOpEIL.
OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIC MPOLIECCHI.
KomriekcHelie COCAUHCHUA. XHUMHS 3JIEMEHTOB.

Theoretical foundations of general chemistry. Atomic-
molecular theory. Chemical bond and structure of
matter. Fundamentals of Chemical Kinetics and
Thermodynamics. Solutions. Redox processes. Complex
compounds. Chemistry of the elements.

dopmupyemsbie kommerenimun / The formed
competences

IIpMeHATE OCHOBHBIE IOHATHS, 3aKOHBI, TEOPUHU
HEOPraHU4YeCKON U OPraHUYECKON XHUMUH,
(hM3UYECKOM, KOJUIOUIHOMN, aHATUTUICCKON XMMUH,
3HaHUSI CTPYKTYPHI, GU3UKO-XUMHUUECKUX CBOHCTB
U IMyTel MeTaboIrn3Ma XUMHYECKIX KOMIIOHEHTOB,
BXO/JISIINX B COCTAB KUBBIX OPTaHU3MOB, JIJIS
pelIeHus MPaKTUYECKUX 3a/1a4 MPoecCHOHANTBHON
JESITEIBHOCTH

To apply the basic concepts, laws, theories of inorganic
and organic chemistry, physical, colloidal, analytical
chemistry, knowledge of the structure, physicochemical
properties and metabolic pathways of chemical
components that are part of living organisms to solve
practical problems of professional activity

Pe3ynbrarel 00y4eHus (3HATh, yMETh, BIIAIETh) /
Learning outcomes (know, be able to, have skills in)

3HATh:
OCHOBHBIC  TOHSTHS, 3aKOHBI W TCOPHH
HEOPraHUYECKOM XMMHU; CTPOCHUE aTOMa, IPUPOLY
XAMHAYECKOH CBSI3M B  BEIIECTBAX;, OCHOBEI
XUMHYECKOH KMHETUKH U TEPMOJMHAMHUKH, METO/IbI
[OJIyYeHUs] W OCHOBHBIE CBOMCTBa  KJIACCOB
HEOPraHMYECKUX COCIAMHEHHUN U MX UCIOJb30BAHUE
B HApOJHOM XO35HCTBE; (HHU3HUOJOTHYECKYIO POJIb
METAJUIOB M HEMETAUIOB, 40CHOBBI TEXHHKHU
Oe3omacHOCTH Mpu  paboTe ¢ XUMUYECKHMHU
BEIIECTBAMH, OOOPYJOBaHUEM U  XUMHYECKOM
MOCYyI0M;

YMETh:

WCIIOJIb30BaTh 3HAHKE CBOMCTB BEIIECTB B HAYYHO-
WHXCHEpHOW paboTe; TPUMEHSATh H3YYCHHBIC
3aKOHBI M MOHSATHUS IIPU XapaKTEPUCTUKE COCTABOB,
CTPOCHHMSI ¥ CBOWCTB BEIIECTB, XHUMHYECKUX
peaknui, crnocoOOB TONY4YEHHsI BEIIECTB U UX

know:

basic concepts, laws and theories of inorganic chemistry;
the structure of the atom, the nature of chemical bonds in
substances; Fundamentals of Chemical Kinetics and
Thermodynamics; methods of obtaining and basic
properties of classes of inorganic compounds and their
use in the national economy; the physiological role of
metals and nonmetals; 4basics of safety when working
with chemicals, equipment and chemical utensils;

be able to:

to use knowledge of the properties of substances in
scientific and engineering work; to apply the studied
laws and concepts in the characterization of the
compositions, structure and properties of substances,
chemical reactions, methods of obtaining substances and
their practical use; to carry out numerical calculations
when solving chemical problems; handle chemical
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MPaKTUYEeCKOTO  HCIIOJIb30BAHUS; POBOJHTH
YHCJICHHBIE pacueThl IPHU PEIICHHMH XUMHUYECKHX
3amay; oOpamarbcs C XUMHYECKOH MOCYAOM,
nabopaTopHBIM OOOPYAOBAaHUEM M XHMHUYECKUMH
BEIIECTBAMH, MPOBOJMTH XUMHAYECKUN
9KCIIEPUMEHT;

BJIAJICTh:

OCHOBHBIMHU TIPHEMaMHU pabOThl ¢ XUMHYECKOH

OCy 101, 001IenabopaTOPHBIM XUMUIECKUM
000pyI0BaHHEM, BEILIECTBAMU U X PACTBOPAMH; -
METOAAaMM IUIAaHUPOBAHUA U IMTPOBEACHUA
XMMHYECKOTO KCIICPUMEHTA, IPUEMaMH OITUCAHHS
nmabopaTopHOIA pabOTHI M COCTABIICHHS OT4eTa 00 ee
BBITIOJTHCHHUH

utensils, laboratory equipment and chemicals, conduct a
chemical experiment;

have skills in:

basic methods of working with chemical utensils,
general laboratory chemical equipment, substances and
their solutions; - methods of planning and conducting a
chemical experiment, methods of describing laboratory
work and drawing up a report on its implementation

Cemectp uzyueHust y4eOHON TUCIIMIUIMHBI, MOIYJIS / 1 1
Semester of study

IpepexBusutsl / Prerequisites - -
TpymoeMKoCTh B 3a4€THBIX eUHHIAX (KpeanuTax) / 6 6
Credit units

KonmuaecTBO ayTMTOPHBIX YacOB U 9acOB 120/96 120/96

camocTosTenbHoi pabotsl / Academic hour of
students' class work, hours of self-directed learning

TpeboBanus U GOPMBI TEKYIIEH U TPOMEKYTOUHOH
arrectanuu / Requirements and forms of current and
interim certification

VYcrenlii onpoc, KOHTPOJIbHBIE PAOOTHI, TECTHI
JK3aMeH

Oral questioning, assessment, tests
exam
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
YyeOHasi TUCHUTIINHA «OpraHnyeckasi XHMHsD», MOAYJIb « XUMHSD) /
Academic discipline «Organic chemistry», module «Chemistry»

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

Knaccudukanus 1 HOMEHKIaTypa OpraHu4ecKuX
coenquHeHn. M3oMepust opraHndeckux
COeIMHEHMN. XUMHUYECKas CBsI3b. B3aumHoe
BJIMSIHUE aTOMOB B OPIaHUYECKUX COCINHEHUSX.
Knaccugukanus peakuuii opraHn4eckux
coeauHeHnM. Ankanbl. [{ukimoankaHpl. AJTKEHBI.
AnkanueHsl. ATKUHBL. ApOMaTUYeCKue
YTIIeBOIOPOAbI (apeHsl). [ ajoreHnpon3BoHbIC
yrieBoaopo1oB. CUpTHI, (PEHOTIBI, TPOCTHIC
3¢upsl. THoMBl. AMUHBI, T1a30- U a30COCTMHEHUSL.
Kap6ouunbasie coennnenus. KapooHosbie
KHCIOThl. OYHKIIMOHABHBIE IPOU3BOIHbIC
KapOOHOBBIX KHCIIOT. YTJIEBOIbl. AMHUHOKHCIOTHI,
aMHHOCTIMPTHI, aMuHO(eHObI. [IaTHuneHHbIe
reTEePOLHKIIBI C OJIHUM U IByMsI T€T€POaTOMaMHU.
[lecTuuseHHbIE TETEPOLMKIIBI C OJHUM
reTepoaToMoM.

Classification and nomenclature of organic compounds.
Isomerism of organic compounds. Chemical bonding.
Mutual influence of atoms in organic compounds.
Classification of reactions of organic compounds.
Alkanes. Cycloalkanes. Alkenes. Alcadies. Alkyns.
Aromatic hydrocarbons (arenas). Halogen derivatives of
hydrocarbons. Alcohols, phenols, ethers. Thiols.
Amines, diazo- and azo compounds. Carbonyl
compounds. Carboxylic acids. Functional derivatives of
carboxylic acids. Carbohydrates. Amino acids, amino
alcohols, aminophenols. Five-membered heterocycles
with one and two heteroatoms. Six-membered
heterocycles with one heteroatom.

dopmupyembie kommerenimun / The formed
competences

[IpuMeHATh OCHOBHBIE MOHATHS, 3AKOHBI, TEOPUU
HEOPraHWYECKON U OPTraHUYECKON XUMUH,
(bM3UYECKOM, KOJIOUIHOMN, AaHATUTUICCKON XUMUH,
3HAHUS CTPYKTYPHI, PUINKO-XUMHUIECKUX CBOHCTB
Y yTel MeTaboan3Ma XUMHUIECKIX KOMITOHEHTOB,
BXOJSIIIMX B COCTaB KHUBBIX OPTaHU3MOB, JIJIs
pENIeHUs MPAaKTUYECKUX 3a7a9 PO ECCHOHAIBEHOM
JIEATEIIbHOCTH.

Apply the basic concepts, laws, theories of inorganic and
organic chemistry, physical, colloidal, analytical
chemistry, knowledge of the structure, physicochemical
properties and metabolic pathways of chemical
components that are part of living organisms to solve
practical problems of professional activity.

Pe3ynbrarel 00y4eHus (3HaTh, yMETh, BIIA/ICTh) /
Learning outcomes (know, be able to, have skills in)

3HATh:
OCHOBHBIC TIOHSTHS, IPABHUJIA ¥ TEOPHH
OpraHUYEeCKON XMMUU; CBOMCTBA BaXKHEHIIINX
KJIACCOB OPTaHUYECKUX COCAUHEHUI; OCHOBHBIE
MEXaHU3MBI TPOTEKAHNS OPTAHUIECKUX PEAKITHH;
METOJIbI XUMHUYECKOHN U (PU3NKO-XUMHYIECKOM
HUICHTH(DUKAIIMY COSTMHEHNH OPTaHUYeCKON

know:

basic concepts, rules and theories of organic chemistry;
properties of the most important classes of organic
compounds; the main mechanisms of organic reactions;
methods of chemical and physicochemical identification
of organic compounds; methods for obtaining organic
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MPUPOABI; METOBI ITOYYSHHSI OPTaHMYECKIX
COeTMHEHMIA; TIpaBmiIa 6€30MacHOTO MOBEACHUS
npu paboTe ¢ OpraHMYEeCKUMH BEIIECTBAMH,
J1a00PaTOPHOI MOCYA0H U 000PYAOBaHUEM;
YMETh:

UCTIONB30BATh CHCTEMAaTHIYECKYI0 HOMEHKIIATYPY
HIOITAK, a Takxe TeOpUIO CTPOCHHSA
OpPTaHUYECKUX BEIIECTB JJISl H300paskeHHS
OCHOBHBIX KJIACCOB OPTaHUYECKUX COCAMHEHUIL;
MPOTHO3UPOBATH PEAKIIMOHHYIO CIOCOOHOCTh
OCHOBHBIX KJIACCOB OPTaHMYECKHX BELIECTB B
3aBUCHMOCTH OT KOHKPETHBIX YCIOBUIA,
OCHOBBIBASICh Ha 3HAHUSX O CTPYKTYpPE H
PEaKIMOHHOM CTIOCOOHOCTH (PYHKIIHOHATBEHO
3aMeIIeHHBIX OPTaHMYECKUX COeTNHEHU;
UCTIONB30BATh HAa MPAKTHUKE MPUHIUIIBI U TTIOIXOJIH,
JIe)KaIIMe B OCHOBE CHHTE3a BEIIIECTB
OpTaHUYECKOW MPUPOJIBI; UCIIOIB30BATh
TEOPETHYECKHI armapar OpraHndecKoi XUMUH JIIs
0OBSCHEHHS PEaKIIMOHHOM CIIOCOOHOCTH
OpPTaHUYECKUX MOJIEKYII, PEIICHHS TIPOCTHIX
pacyeTHbIX 3a7a4; 00paImaThcsi ¢ XUMHYECKON
MOCY/I0H, JTADOpaTOPHBIM 000PYIOBaHUEM,
XUMHUYECKAMH BEUIeCTBAMH OPTaHMYECKON
MIPUPOJIBL;

BIIAJICTh:

HOMEHKJIATypOH OpPraHMYECKUX COCTUHEHUI;
METOJIaMH TUIAHUPOBAHHS U IIPOBEJICHUS
OpPTaHUYECKOI0 CHHTE3a, NPAaBUJIAMH COCTaBIICHUS
OTYETa O €ro BBIIIOJHEHUH; TPHEMaMH 00paIleHus
C BELIECTBAMHU OPraHUYECKON TPUPOBL, TOCYLOH U
000pyI0BaHUEM

compounds; rules of safe behavior when working with
organic substances, laboratory glassware and equipment;
be able to:

use the IUPAC systematic nomenclature, as well as the
theory of the structure of organic substances to depict
the main classes of organic compounds; to predict the
reactivity of the main classes of organic substances
depending on specific conditions, based on knowledge
of the structure and reactivity of functionally substituted
organic compounds; to use in practice the principles and
approaches underlying the synthesis of organic
substances; to use the theoretical apparatus of organic
chemistry to explain the reactivity of organic molecules,
to solve simple calculation problems; handle chemical
utensils, laboratory equipment, organic chemicals;

have skills in:

the nomenclature of organic compounds; methods of
planning and conducting organic synthesis, rules for
drawing up a report on its implementation; methods of
handling organic substances, utensils and equipment

Cemectp nzyueHus yd4eOHON TUCIMIUIMHBI, MOAYIIS /
Semester of study

2

IMpepexBusutsl / Prerequisites
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TpymoeMKoCTh B 3a4€THBIX AUHHLAX (KpeanuTax) / 6 6
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 90/126 90/126

camocTosTeapHOM pabotsl / Academic hour of
students' class work, hours of self-directed learning

TpeGoBanus u GOpPMBI TEKYIIEH 1 TPOMEKYTOUHON
arrecranuu / Requirements and forms of current and
interim certification

YCTHEIR onpoc, KOHTpOIbHAs paboTa, TeCThI
Ox3ameH

Oral questioning, assessment, tests
Exam
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
Yueonas qucuuminna « CTpykTypHasi 6uoxumus », Moayab «Oo0mas ouoxumusn /
Academic discipline « Structural Biochemistry », module «General biochemistry»

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

AMWHOKHCIIOTBI, OCJIKH, TTETITHIBI. DEepMEHTHL.
Hyxneo3uasl, HyKI€OTU B, HYKICHHOBBIC
KHUCJIOTHL. YTeBObl. JIunuasl. BuTaMuHLI.
T"opMOHBI.

Amino acids, proteins, peptides. Enzymes. Nucleosides,
nucleotides, nucleic acids. Carbohydrates. Lipids.
Vitamins. Hormones.

dopmupyemsbie kommerenimun / The formed
competences

Hcnonb30BaTh 3HAHKS CTPYKTYPBI, PU3HKO-
XMMHUYECKHX CBOMCTB, ITyTel MeTaboIM3Ma
XAMHYECKHX BEIIECTB, BXOSIINX B COCTAaB KHUBBIX
OpraHU3MOB, MEXaHU3MOB KaTallk3a, PEryJISIHA U
B3aUMOCBSI3U META0O0IMYECKUX TIPOLIECCOB ISt
PpeIeHnsT CTaHAPTHBIX 33134 MPO(eCCHOHATBHOM
JIESITCTIBHOCTH.

To use knowledge of the structure, physicochemical
properties, pathways of metabolism of chemicals that are
part of living organisms, mechanisms of catalysis,
regulation and interconnection of metabolic processes to
solve standard problems of professional activity

Pesynbrarel 00y4eHus (3HATh, yMETh, BIAICTh) /
Learning outcomes (know, be able to, have skills in)

3HATB!

XUMHUYECKHE OCHOBBI )KU3HEIEATENILHOCTH,
BKJIFOYAsl XHMUYECKOE CTPOEHUE U CBOMCTBA
MPUPOIHBIX COEAMHEHUHN U UX KOMIUIEKCOB,
BXOJISIIINX B COCTAB KUBBIX OPTaHHU3MOB;
TEOPETHUECKYIO U MPAKTHUECKYI0 3HAYUMOCTh
CTPYKTYpHOH OMOXMMUH, B3aUMOCBSI3b C IPYTUMH
€CTECTBEHHBIMH HayKaMH; HOBEHIINE TOCTHKEHUS
B 00JIACTH CTPYKTYPHOH OMOXMMHUH U TIEPCIICKTUBBI
HX UCIIOJIb30BaHMSA B PA3IMYHBIX 00JIACTAX
HapOJHOTO X03s5iCTBa, MEAULIMHEI, (hapMaluy,
YMETh:

WCTIONIb30BATh 3HAHUS CTPYKTYPHOU OMOXMMHUU ISt
00BsSICHEHHS BXKHEHIINX (PU3UOTOTUIECKUX
MIPOLIECCOB, MIPOTEKAIOIINX B )KUBBIX OPTaHNU3MaX,
KaK B HOPMe, TaK M MPH BOZHUKHOBEHHUH
MATOJIOTUH; UCIOIH30BATh OMOXUMHUECKHE METO/IBI
HCCIIeIOBaHUH B SKCIIEpUMEHTaIbHON Onojoruy,
BIIA/ICTh:

BaXHEHIIMMU 3HAHUSIMH OMOXUMHU JJIS
00bsICHEHHS BKHEHIINX (DPU3UOTOTUIECKUX

know:

chemical bases of vital activity, including the chemical
structure and properties of natural compounds and their
complexes that are part of living organisms; the
theoretical and practical significance of structural
biochemistry, the relationship with other natural
sciences; the latest achievements in the field of structural
biochemistry and the prospects for their use in various
fields of the national economy, medicine, pharmacy;

be able to:

to use the knowledge of structural biochemistry to
explain the most important physiological processes
occurring in living organisms, both in normal conditions
and in the occurrence of pathology; to use biochemical
research methods in experimental biology;

have skills in:

the most important knowledge of biochemistry to
explain the most important physiological processes
occurring in living organisms, both in normal conditions
and in the occurrence of pathology; - biochemical
methods of research in experimental biology
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IpoucCCOB, MPOTCKAOIIUX B JKUBBIX OpraHnu3sMax,
KakK B HOPME, TaK U IIpHX BOSHUKHOBCHUHN
I1aTOJIOTHUH, - OHMOXUMUYCCKUMU MCTOJaMHU
HUCCIICOBAHUM B SKCHepHMeHTa.HI)HOfI OHONIOTUH

Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOIYIIS /
Semester of study

2

2

Ipepexsusutsl / Prerequisites

Heopranuueckas xumus

Inorganic chemistry

TpymoeMKoCTh B 3a4€THBIX EIUHHLAX (KpeanuTax) / 3 3
Credit units

KosnruecTBO ayIMTOPHBIX YaCOB U YaCOB 50/58 50/58
camocTosTenbHoi pabotsl / Academic hour of

students' class work, hours of self-directed learning

TpeboBanus U GOpMBI TEKYIIEH 1 MTPOMEKYTOUHOH Pedepar, Tect Essay, test
arrectanuu / Requirements and forms of current and DK3aMeH Exam

interim certification
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
Yueonas qucuuminna «Meradoanyeckasi OMOXUMUS», MOAYJIb «O01as Guoxumus» /
Academic discipline «Metabolic Biochemistry», module «General biochemistry»

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

OO6mrast xapakTepucThka Merabomm3ma. OOMeH
YTJICBOJIOB. DHepreTuka OHMOXUMUYECKUX
nporeccoB. MeTabomu3M aunuoB. Merabonu3m
O€JIKOB, MENTUAOB, aAMHUHOKHCIOT. MeTabonu3m
HYKJIEMHOBBIX KHUCJIOT. MHTerpanus u peryiasuus
0OMEHa BEIeCTB.

General characteristics of metabolism. Carbohydrate
metabolism. Energy of biochemical processes. Lipid
metabolism. Metabolism of proteins, peptides, amino
acids. Nucleic acid metabolism. Integration and
regulation of metabolism.

dopmupyemsbie kommerenimun / The formed
competences

Hcnionb30BaTh 3HAHUS CTPYKTYPBI, (PU3UKO-
XAMHYECKHX CBOKMCTB, ITyTel MeTadomm3Ma
XUMHWYCCKHX BCIICCTB, BXOAAIINX B COCTaB XHMBBIX
Oprain3MoOB, MEXaHN3MOB KaTajln3a, peryJsiiuu 1
B3aMMOCBSI31 METa0OJIMIECKHX MPOLIECCOB VIS
peLIeHHs CTaHIAPTHBIX 3a1a4 MPOoQecCHOHATBEHOM
JESTENbHOCTH.

To use knowledge of the structure, physicochemical
properties, pathways of metabolism of chemicals that are
part of living organisms, mechanisms of catalysis,
regulation and interconnection of metabolic processes to
solve standard problems of professional activity.

Pe3ynbrarel 00y4eHus (3HATh, yMETh, BIIAIETh) /
Learning outcomes (know, be able to, have skills in)

3HATD:
OCHOBHBIE ITyTH METa00JIM3Ma PUPOTHBIX
COEIMHEHMI; ITyTH U MEXAHU3MBI PETYIISALHN
CUHTE3a U pacmaja OHOMOJIMMEPOB, Y4aCcTHE
OHMOJIOTYECKH aKTUBHBIX BEIIECTB B PETYIIATOPHBIX
Mpoleccax; B3auMOCBSI3b METa00IN3Ma yTIIeBOOB,
JIMIIN 0B, GGHKOB 158 HyKJIeI/IHOBBIX KHCJIOT,
OCHOBHBIE TTPUHIIUTIBI META00TN3Ma
KCEHOOMOTHKOB; OMOXUMHUYECKHE MEXAHU3MBI
peanu3aiuy reHeTHIeCKOM nH(OpMaIIny;
0COOEHHOCTH MPOTEKAHUSI METa00IMU3Ma B
pa3IMYHBIX OpraHax W TKaHAX; HOBeillne
JOCTIKEHMS B 001aCTH META00IMYECKON
6I/IOXI/IMI/II/I; HCITIOJIB30BAHUC JaHHBIX
MeTabOIHMYECKON OMOXMMHU B PA3IMIHBIX
00J1acTSIX HAPOTHOTO XO3SIMCTBA, METUITUHBI,
(dhapmanuy;

YMETh:

HCIIO/IB30BaTh 3HAHUS METa00INUYECKOH OMOXUMHUH

know:

the main pathways of metabolism of natural compounds;
ways and mechanisms of regulation of synthesis and
decomposition of biopolymers, participation of
biologically active substances in regulatory processes;
the relationship between the metabolism of
carbohydrates, lipids, proteins and nucleic acids; basic
principles of xenobiotic metabolism; biochemical
mechanisms of the implementation of genetic
information; features of metabolism in various organs
and tissues; the latest advances in metabolic
biochemistry; the use of metabolic biochemistry data in
various fields of the national economy, medicine,
pharmacy;

be able to:

to use the knowledge of metabolic biochemistry to
explain the most important physiological processes
occurring in living organisms; to predict changes in
metabolism in case of disruption of key stages of
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JUTSE OOBSICHEHUS BAKHEHINMX (PH3HOIOTHUECCKUX metabolism; to use biochemical research methods in
MIPOIIECCOB, TIPOTEKAIOIINX B )KMBBIX OpPraHU3Max; theoretical and experimental biology;

IIPOTHO3MPOBATH M3MEHEHMS B OOMEHE BEILIECTB have skills in:

[IpH HapYLICHWUH MPOTEKAHMUS KITIOUEBBIX CTa UM the main methods of analyzing the intensity and
MeTaboIM3Ma; UCIIOb30BaTh OMOXUMUYECKUE direction of metabolic processes in living organisms;
METOBI HCCIIEAOBAHMI B TEOPETHIECKOHN 1 methods of quantitative and qualitative determination of
9KCTIIEPUMEHTATLHON OHOJIOTHH; key metabolites

BJIA/ICTh:

OCHOBHBIMHU IIpUEMaMH aHaJIN3a NHTCHCUBHOCTHU U
HaIlpaBJICHHOCTHU MeTa0OIHIECKHIX IIpOoNLECCCOB B
JKMBBIX OpraHnu3Max; METoaaMu KOJIMYCCTBCHHOI'O
1 KQYECTBEHHOT'O OIPEACIICHUSA KITIOYEBBIX

MeTa0O0JIUTOB
Cemectp uzyueHust y4eOHON TUCIIMIUTMHBI, MOIYJIIS / 2 2
Semester of study
Ipepexusutsl / Prerequisites Heopranuueckast XUMHUs Inorganic chemistry
TpynoeMKoCTh B 3a4€THBIX eAHHAIIAX (KpeanuTax) / 3 3
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 50/58 50/58
camocTosTenbHoi pabotsl / Academic hour of
students' class work, hours of self-directed learning
TpeboBanus 1 HOPMBI TEKYILCH U TPOMEKYTOUHOM VYCTHBI 0mpoc, KOHTPOJIbHAsSL paboTa, TECT Oral questioning, assessment. test
arrectanuu / Requirements and forms of current and Dk3aMeH Exam

interim certification
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
YuyeOHast TUCHUILVIMHA «DH3UMOJIOTUS», MOAYJIb «O01as OHOXUuMUs» /
Academic discipline «kEnzymology», module «General biochemistry»

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

Crpyktypa dbepmenToB. [IpuHINATIE 1 MEXaHU3MBI
(hepMmeHTaTHBHOTO Katanu3a. [IyTn u MexaHU3MBbI
PETYJISIUY aKTUBHOCTH (hepMEHTOB. MeTOIbI
nsyueHus ¢pepMeHToB. [IpakTHdeckoe
HCIIOJIb30BaHUE (DEPMEHTOB U MEPCIICKTUBEI
Pa3BUTUA DH3UMOJIOTHU.

Structure of enzymes. Principles and mechanisms of
enzymatic catalysis. Ways and mechanisms of regulation
of enzyme activity. Methods for studying enzymes.
Practical use of enzymes and prospects for the
development of enzymology.

dopmupyemsbie kommerenimun / The formed
competences

Hcnionb30BaTh 3HAHUS CTPYKTYPBI, (PU3UKO-
XAMHYECKHX CBOKMCTB, ITyTel MeTadomm3Ma
XUMHWYCCKHX BCIICCTB, BXOAAIINX B COCTaB XHMBBIX
OpraHn3MoOB, MEXaHN3MOB KaTajlu3a, peryisiiuu 1
B3aMMOCBSI31 METa0OJIMIECKHX MPOLIECCOB VIS
peLIeHHs CTaHIAPTHBIX 3a1a4 MPOoQecCHOHATBEHOMI
JIeSTeIIbHOCTH.

To use knowledge of the structure, physicochemical
properties, pathways of metabolism of chemicals that are
part of living organisms, mechanisms of catalysis,
regulation and interconnection of metabolic processes to
solve standard problems of professional activity.

Pe3ynbrarel 00y4eHus (3HATh, yMETh, BIIAIETh) /
Learning outcomes (know, be able to, have skills in)

3HATh:
- IPUHLMIIBI U OCOOCHHOCTH (PEPMEHTATHBHOTO
KaTajau3a; - Kjaccu(ukaiumo, HOMCHKIATYPY U
CTPYKTYpY (hepMEHTOB;

- MEXaHU3MBI JIeHCTBUS U ITYTH PETYJSIINN
(hepMeHTAaTUBHOMN aKTUBHOCTH; - METO/bI
BBIJICJICHHSI, OYMCTKU M KOJMYECTBEHHON OLICHKH
(hepMEHTOB; - TEOPETHUYECKYIO M IPAKTHYECKYIO
3HAYMMOCTh 3H3UMOJIOTHH; - HOBEHIIINE
JOCTYDKEHHS M TIEPCTIEKTHBEI Pa3BUTHUS
SH3UMOJIOTHH;

YMETh:

- MCTIOJIB30BaTh 3HAHUS SH3UMOJIOTHY JUIS
00BsICHEHHS 0COOCHHOCTEW MPOTEKAHU
XMUMUYECKHX PEaKLUH B KHUBBIX OpraHU3Max KakK B
HOpMe, TaK U IIPH BOZHUKHOBEHHUHU MAaTOJIOTHH,
CBSI3aHHOM ¢ M3MeHeHneM (hepMeHTaTHBHON
AKTHUBHOCTH; - UCIIOJIb30BAaTh COBPEMEHHbIE METOABI
oJIy4eHus: pepMeHTOB U3 OMOJIOTHYECKOTr0

know:

- principles and features of enzymatic catalysis; -
Classification, nomenclature and structure of enzymes;
- mechanisms of action and ways of regulation of
enzymatic activity; - Methods for isolating, purifying
and quantifying enzymes; - theoretical and practical
significance of enzymology; - the latest achievements
and prospects for the development of enzymology;

be able to:

- to use the knowledge of enzymology to explain the
peculiarities of the course of chemical reactions in living
organisms both in normal and in the occurrence of
pathology associated with a change in the enzymatic
activity; - to use modern methods of obtaining enzymes
from biological material, to carry out a quantitative
assessment of the enzyme preparation; - use enzymatic
research methods in

experimental biochemistry;

have skills in:
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MaTepHaia, IPOBECTH KOJINYECTBEHHYIO OLICHKY
(epMEHTHOTO Tpernapara; - HCIOoIb30BaTh
SH3MMATHYECKHE METOIbI HCCIIEI0BaHNUIT B
9KCIIEPUMEHTATLHON OHOXUMUH;

BIIaJICTh:

- OCHOBHBIMH METOANYECKUMU ITPHEMAMHU
BBIJICICHUS X OYHCTKU (PEPMEHTOB; - METOAAMHU
KOJIMYECTBEHHOM OLIEHKH COJIepKaHusl JepMEHTOB
B OMOJIOTHYeCKHX 00pasiax; - OCHOBHBIMHU
METOJIaMH Ompe/ieNieHns pepMEeHTaTUBHOM
AKTHUBHOCTH.

- the main methodological methods of isolation and
purification of enzymes; - methods for quantitative
assessment of the content of enzymes in biological
samples; - the main methods for determining enzymatic
activity.

Cemectp nzyueHust y4eOHON TUCIIMIUTMHBI, MOIYJIS /
Semester of study

3

3

IMpepexsusutsl / Prerequisites

CrtpyKkTypHas OMOXUMUS, METa0OTNIeCKas

Structural Biochemistry, Metabolic Biochemistry

OHoOXUMHUSI
TpymoeMKoCTh B 3a4€THBIX EUHHLAX (KpeanuTax) / 3 3
Credit units
KonmuaecTBO ayTMTOPHBIX YacOB U 9aCcOB 50/70 50/70

camocTosTeapHOM pabotsr / Academic hour of
students' class work, hours of self-directed learning

TpeboBanus u GOPMBI TEKYIIEH U TPOMEKYTOUHON
arrecrauuu / Requirements and forms of current and
interim certification

YcTHBIH OIpoc, KOHTPOIbHAS padoTa, TecT
DK3amMeH

Oral questioning, assessment, test
Exam
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
YueOHast AUCIMILTHHA «DH3HKO-XUMHYECKHE METOIbI AaHAJIM32 », MOYJIb « XHMHYECKHii aHATN3) /
Academic discipline « Physicochemical methods of analysis », module « Chemical analysis »

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

Onrudeckue MCTOJbI aHaJIn3a.
QHGKTpOXI/IMI/I‘IeCKI/IC nu XpOMaTOI‘pa(bI/I‘leCKI/Ie
METOJBI aHaJIn3a. MaCC'CHeKTpOMeTpI/IIICCKI/IC
METObI aHaIn3a. OU3NKO-XUMHIECKHE METOIBI
pasaciIiCHuA U KOHICHTPUPOBAaHW A BEIICCTB.

Optical methods of analysis. Electrochemical and
chromatographic methods of analysis. Mass
spectrometric methods of analysis. Physicochemical
methods of separation and concentration of substances.

dopmupyemsbie komnerenimu / The formed
competences

[IpuMeHSATh OCHOBHBIE TIOHSTHS, 3AKOHBI U TEOPHU
(M3UKO-XMMITYECKOTO aHAITH3A TS PEIICHUS
CTaH/apPTHBIX 33124 MPO(HecCHOHATEHON
JESTENFHOCTH M KOHTPOJISI KA4ecTBa JICKapPCTBEHHBIX
CPEACTB.

Apply the basic concepts, laws and theories of
physicochemical analysis to solve standard problems of
professional activity and quality control of medicines.

Pesynbrarel 00y4eHus (3HATh, yMETh, BIAICTh) /
Learning outcomes (know, be able to, have skills in)

3HATB!

OCHOBHBIE ITOHATHUS U 3aKOHBI, OTHOCSIIHECS K
(U3UKO-XUMUYECKUM METOAaM UCCIIeIOBaHUS,
KJIacCU(PUKALIMIO METOAOB; CYIIHOCTh U
BO3MOXXHOCTH B&KHEHIIINX METOJ0B (PU3UKO-
XUMHYECKOT0 aHaIHn3a MPUHLIUIIEI paboThHI
OCHOBHBIX COBPEMEHHBIX MPHOOPOB B (PUIUKO-
XUMHUYECKHUX METOJIaX aHAJIN3a U UCCIIEA0BaHUS.
YMETh:

MPaBUIBHO BBIOPATh COOTBETCTBYIONIHI (HPHU3HUKO-
XUMHUYECKUN METOAOB 3aBHCUMOCTH OT CTPYKTYPBI
BEIECTBA U NIOCTaBJICHHOM 3a/1a4M; KPUTHYECKH
OLIEHMBATh PE3YNbTATHI, TOJYYEHHBIE B X0/1€
MIPOBOANMBIX (PU3UKO-XUMHUYIECKHX HCCIIET0BaHUI;
MIPUMEHHUTH IPUOOPETEHHBIE TEOPETUUECKHE U
MIPAKTHYECKHE 3HAHUS TSI PEIIeHUST KOHKPETHBIX
3aJ1a4 MPpH MPOXOKACHUN YIeOHBIX IPAKTHK U
CIENNPAKTUKYMOB, IIPY BBITIOJIHEHUU KYPCOBBIX U
JUIJIOMHBIX Pa0oT, a TaKKe B JalbHEUIIeH
po¢eCCHOHANBHOMN JeATEIbHOCTH; UCTIOJIL30BATh
COBpEMEHHBIE CITIOCOOBI OMCKA U aHATIH3a

know:

basic concepts and laws related to physical and chemical
methods of research, classification of methods; The
essence and capabilities of the most important methods
of physical and chemical analysis, the principles of
operation of the main modern devices in physical and
chemical methods of analysis and research.

be able to:

correctly choose the appropriate physicochemical
methods depending on the structure of the substance and
the task set; critically evaluate the results obtained in the
course of physical and chemical research; apply the
acquired theoretical and practical knowledge to solve
specific problems in the course of educational practices
and special workshops, in the performance of term
papers and diploma papers, as well as in further
professional activities; to use modern methods of
searching and analyzing information in the field of
research of various objects of analysis.

have skills in:

the basics of the theory of fundamental branches of
chemistry: analytical, organic, physical, biological,
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rH(pOpPMAIUU B 00JIACTH UCCIICIOBAHUS PA3IMIHBIX
00BEKTOB aHaIHM3a.

BIIAJETh:

OCHOBaMU TeOpur (GyHIaMECHTAIBHBIX Pa3ciioB
XUMHH; aHATUTUICCKON, OPraHUIeCKOM,
(hu3mIecKo, OMOIOTHIECKOH;
METOIOIOTHYECKUMU OCHOBAMH aHATUTUUYCCKOM
XHUMHH, OCHOBHBIMH HpI/IH]_[I/IHaMI/I BbI60pa METOA0B
Ka4ueCTBEHHOI0 U KOJIMYECTBEHHOI'O aHAIN3a B
(U3UKO-XUMUYECKUX UCCIICIOBAHUSIX.

methodological foundations of analytical chemistry; the
basic principles of choosing methods of qualitative and
quantitative analysis in physical and chemical research.

Cemectp nzyueHus y4eOHON TUCIMIUIMHBI, MOAYJIIS /
Semester of study

3

3

Ipepexsusutsl / Prerequisites

CryKTypHast OMOXUMHUSI

Structural Biochemistry

TpynoeMKoCTh B 3a4€THBIX eAMHALIAX (KpeanuTax) / 3 3
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 54/54 54/54

camocTosTenbHoi pabotsl / Academic hour of
students' class work,hours of self-directed learning

TpeboBanus U GOPMBI TEKYIIEH 1 TPOMEKYTOUHOMH
arrectanuu / Requirements and forms of current and
interim certification

Huckyccusd, ycTHBIN onpoc, KOHTpOJIbHAs padoTa,
TECT
OKk3amMeH

Class discussion, oral questioning, assessment, test
Exam
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
YueOHas TUCHMIVIMHA « AHAJHM3 U KOHTPOJIb Ka4ecTBA JIEKAPCTBEHHBIX CPEICTB », MOAYJIb « XMMHYECKUI aHATU3» /
Academic discipline « Analysis and quality control of medicines », module « Chemical analysis »

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

®uznyecKre CBOKCTBA JEKAPCTBEHHBIX BEIECTB.
Kontponb kauecTBa 1€KapCTBEHHBIX CPEIICTB.
[Ipo6ooT6op u mpodonoaroroBka. MeToapl
AHAIMTUYECKON XUMUH, IPAMEHSAEMbIEC B aHAIIH3E
JIEKapCTBEHHBIX CPEACTB. METOAbl aHATUTUUECKOM
OMOXWUMUH, HCIIONB3yEeMBbIC ISl aHAIIN3a
JIEKapCTBEHHBIX CPEJCTB. Bamumanus MeToauK.

Chemical and molecular bases of cell structure;
mechanisms of gene expression and protein biosynthesis
in connection with the regulation of cellular functions;
bioenergetic processes of eukaryotic cells; transport of
substances and cell signaling; cellular bases of
ontogenesis

dopmupyemsbie kommerenimun / The formed
competences

[IpuMeHATh OCHOBHBIE TOHATHS, 3aKOHBI U TEOPUU
(PM3UKO-XUMHUYECKOT0 aHAIIN3a JJIs PEIICHHUS
CTaHJIAPTHBIX 33724 MPOoPeCCUOHATLHOM
JeATEIbHOCTHA U KOHTPOJISI KAYECTBa
JIEKAPCTBEHHBIX CPEICTB.

Apply the basic concepts, laws and theories of physical
and chemical analysis to solve standard problems of
professional activity and quality control of medicines.

Pesynbrarel 00y4eHus (3HaTh, yMETb, BIAICTh) /
Learning outcomes (know, be able to, have skills in)

3HATh!
- OCHOBHbIE (PU3UKO-XMMHUYECKHE METOIbI aHAIIN3A,
[IpUMEHsIEMBbIE AJIs1 KOHTPOJISl KauecTBa
JIEKapCTBEHHBIX CPE/ICTB;

- OCHOBHBIE HOPMAaTHUBHBIE JOKYMEHTHI U
CTaHIAPTHI HAAJISKAIINX MPAKTHUK;

- HOBEHUIINE TOCTMXKEHUS B 00J1aCTH
AHAJIMTUYECKON XUMHUH U MEPCIIEKTUBBI UX
HCHOJIBb30BaHMS JJIs1 KOHTPOJISI KauecTBa
JICKApCTBEHHBIX CPEJICTB;

- METOJIbl MAPKETHHTOBBIX UCCIIEIOBAHNN U
CTpPaTErMuecKoro aHanusa GpapMaleBTHIeCKOro
PBIHKA;

- IPUHIINIIEI pa3pabOTKH U CTPYKTYPY Ou3HeC-
IJIaHa CO3AAHNUS U MPOJIBHKCHHS
(hapManeBTHYECKOH MPOAYKIHH.

YMETb:

- MPaBWJIBHO BBIOPATh COOTBETCTBYIOIMINHN (PU3HKO-
XUMHUYECKUN METO/ B 3aBUCHMOCTH OT CTPYKTYpPBI
BEIIECTBA U NIOCTaBJIECHHOM 3a/1a4y;

know:

- basic physicochemical methods of analysis used to
control the quality of medicines;

- basic regulatory documents and standards of good
practice;

- the latest achievements in the field of analytical
chemistry and prospects for their use for quality control
of medicines;

- methods of marketing research and strategic analysis of
the pharmaceutical market;

- principles of development and structure of a business
plan for the creation and promotion of pharmaceutical
products.;

be able to:

- choose the right physical and chemical method
depending on the structure of the substance and the task
at hand;

- critically evaluate the results obtained in the course of
ongoing physical and chemical research;
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- KpUTUYECKH OLIEHUBATH PE3yJIbTAThI, MONyYeHHBIC
B X0/1€ IPOBOANMBIX (PU3UKO-XMUMHUYECKUX
HCCIICJOBAHUM;

- pa3paboTaTh MPOTOKOI IJIsl KOTMYECTBEHHOTO U
KayeCcTBEHHOTO aHAIIN3a JIEKAPCTBEHHBIX CPEJICTB;
- NCIIOJIb30BaTh PA3JINUHbIC PU3HUKO-XUMHUYECKHE
METOBI aHAJIN3a JUTSI TPOBEICHUS UCCIIeIOBaHUI
IO OTIPEJICIICHUIO KaYeCTBa JIEKAPCTBEHHBIX
CPEACTB;

- IPOBOJUTH MapKETHHIOBBIC MCCIEOBAHUS U B
COCTaBe TPYIIIBI CIICIUATTICTOB COCTABIISATh
OM3HEeC-TUIaHbl BBIITYCKA U pealu3aliu
MIEPCIIEKTHBHON M KOHKYPEHTOCITOCOOHOH
MPOAYKIMH (apMalleBTUIECKON MPOIYKIINH. ;
BJIa/IETh!

- OCHOBaMHU T€OpUH (DyHIAMEHTAIBHBIX PA3IEIIOB
XUMHU: aHAJTUTUYECKOU, OPraHueCKOH,
(uznuecKkoii, OMOJIOrHIECKOI;

- METOI0JIOTHYECKUMH OCHOBAMH aHATUTHYECKON
XHMUWY;

- OCHOBHBIMU IIPpUHIUITAMHA BLI60pa METOO0B
KayeCTBEHHOTO U KOJMYECTBEHHOI0 aHAIN3a B
(U3UKO-XMMHUYECKUX MCCIIEOBAHMSIX;

- MeToJIaMu Po000TOOPa U MPOOOIIOIrOTOBKH;

- HaBBIKAMU MPOBEAEHUS OLEHKU CTPYKTYPEI
OM3HEC-TUIAHOB, UX COACPIKAHMSI, B3AUMOCBSI3U
pa3NMYHBIX MoKa3aTenel U 3 (EeKTUBHOCTH.

- develop a protocol for quantitative and qualitative
analysis of drugs;

- use various physicochemical methods of analysis to
conduct research to determine the quality of medicines;
- conduct marketing research and, as part of a group of
specialists, draw up business plans for the production
and sale of promising and competitive pharmaceutical
products.;

have skills in:

- the basics of the theory of fundamental branches of
chemistry: analytical, organic, physical, biological,

- methodological foundations of analytical chemistry;

- basic principles for choosing methods of qualitative
and quantitative analysis in physical and chemical
research;

- methods of sampling and sample preparation;

- skills in assessing the structure of business plans, their
content, the relationship of various indicators and
effectiveness.

CeMecTp u3ydeHus1 y4eOHOM TUCIIMITIIMHBI, MOIYJIS /
Semester of study

3

3

Ipepexsusutsl / Prerequisites

HeOpI‘aHI/I‘{eCKaﬂ XHUMMUA, OpI‘aHI/I‘{eCKaﬂ XHUMMUA,
bronornyueckn akTHBHBIC BC€IICCTBA

Inorganic Chemistry, Organic Chemistry, Biologically
Active Substances

TpynoeMKoCTh B 3aueTHBIX eAMHHLIAX (KpeauTax) /
Credit units

3

3
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KOJ’II/I‘IGCTBO AyAUTOPHBIX YaCOB U 4aCOB
caMmocTosTeapHOM paboter / Academic hour of
students' class work, hours of self-directed learning

54/54

54/54

TpeboBanus U GopMbI TEKYIIEH 1 TPOMEKYTOUHOH
arrectanuu / Requirements and forms of current and
interim certification

YCTHBIN ONPOC, KOHTPOJIBHBIE PAOOTHI, TECT
3auer

Oral questioning, assessment, test
Credit
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
Yueonas qucuuninHa «eHeTnka», Moayiab « I'eHeTHKa U MoJieKyJasipHasi OuoJiorus » /
Academic discipline «Genetics», module «Genetics, module « Genetics and Molecular Biology »

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

HacnenoBanne npu3sHakoB Ipu MOHO-, TU- U
MOJMUTHOPUIHOM cKpemuBanuu. L{utonornueckue
OCHOBBI HaCJIEJICTBEHHOCTH. XPOMOCOMHasI TEOPUS
HacnencTBeHHOCTH. CTpyKTypa M QyHKINHU TeHa.
MOHCKYHHpHI)IC MEXaHU3MbI HACJICACTBECHHOCTH.
N3MeHYNBOCTh T€HETHYECKOTO MaTepHana.
I'eneTnyeckre OCHOBBI OHTOTCHE3A.
HexpomocomHas HaclIeICTBEHHOCTD. | eHeTHKa
yenoBeka. ['eneruka nonyssauui. I'eHeTnyeckue
OCHOBHI cenekiuu. Kietounas u reneTuueckas
HH)XEHEPHsL.

Inheritance of traits in mono-, di- and polyhybrid
crossing. Cytological foundations of heredity.
Chromosomal theory of heredity. Structure and
functions of the gene. Molecular mechanisms of
heredity. Variability of genetic material. Genetic
foundations of ontogenesis. Non-chromosomal heredity.
Human genetics. Genetics of populations. Genetic Basis
of Breeding. Cell and genetic engineering.

dopmupyemsbie komnerenimu / The formed
competences

[IpuMeHsATh 3HAHHS MEXaHU3MOB
HaCJICACTBEHHOCTH U M3MECHUYHBOCTH,
MOJIEKYJISIPHBIX OCHOB (DYHKITMOHUPOBaHUS
KIJIETOYHBIX CUCTEM JUTsI pa3pabOTKu
HMHHOBAIIMOHHEIX MOIXO0J0B B 00J1aCTH OHOJIOTHH,
MEIUIIMHBI, (DapMaKOJIOTHH, OMOTEXHOJIOTHH,
CEJIBCKOTO XO3sIICTBA, MPOMBILUIEHHOCTH,
9KOJIOTHH

Apply knowledge of the mechanisms of heredity and
variability, the molecular basis of the functioning of
cellular systems to develop innovative approaches in the
field of biology, medicine, pharmacology,
biotechnology, agriculture, industry, ecology

Pesynbratel 00y4eHus (3HaTh, yMETh, BIIA/ICTh) /
Learning outcomes (know, be able to, have skills in)

3HATB!
— 3aKOHOMEPHOCTH HAaCJIeIOBaHHS TPU3HAKOB NPH
MOHO-, TU- U TIOJIMTHOPUAHBIX CKPEIINBAHUAX; —
FEHETUYECKUE OCHOBBI Pa3MHOKEHUS PACTECHUN U
JKUBOTHBIX; — KIIETOYHBIE, XPOMOCOMHBIE, FEHHBIE U
MOJIEKYJIIPHBIE MEXaHU3MbI HACIIEICTBEHHOCTH; —
MEXaHU3Mbl U3MEHUNBOCTH F'€HETUYECKOTO
MaTepHana; — 3aKOHOMEPHOCTH OHTOTE€HE3a; —
OCHOBBI T'€HETHKU YEJIOBEKA U €r0 HACJIEICTBEHHbBIX
3a00JIeBaHNil; — TCHETUUECKHE OCHOBBI CEJIEKIINH; —
BOITPOCHI IKOJIOTMYECKON U MOMYJISIIUOHHOMN
TEHETHKH; — 33/1a4l U BO3MOYKHOCTHU KJIETOYHOH H
T€HETHYECKONW MH)KEHEPHH; — IPUHIIMIIBI CO3JaHUS

know:

— regularities of inheritance of traits in mono-, di- and
polyhybrid crosses; — genetic basis for the reproduction
of plants and animals; — cellular, chromosomal, gene and
molecular mechanisms of heredity; — mechanisms of
variability of genetic material; — regularities of
ontogenesis; — the basics of human genetics and
hereditary diseases; — genetic basis of selection; — issues
of environmental and population genetics; — tasks and
opportunities of cell and genetic engineering; —
principles of creating transgenic plants and animals; —
basic approaches to gene therapy.

be able to:
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TPaHCTEHHBIX PACTEHUI U )KUBOTHBIX; — OCHOBHBIE
MTOAXObI TCHOTEPATIUH.

YMETB:

— IIPOBOJUTH U aHAJIM3UPOBATH TEHETUYECKUH
9KCIIEPUMEHT; — CBA3BIBATh JJAHHBIE TEHETUKH C
JOCTIHKCHUSAMH LIUTOJIOTUH, OMOIOTUIECKUX OCHOB
Pa3MHOKEHUS paCTEHUH U )KUBOTHBIX, OHTOTEHE3A,
9BOJIIOLIMOHHOM TEOPUHU U CEJIEKLIUH, IKOJIOTHH, a
TaKKe C ycrexaMu B 00J1acTi OMOXUMUN
HYKJICMHOBBIX KHCIIOT, MOJIEKYJIAPHOI OHOIOoTNHy,
TCHOMHKH, MUKPOOHOJIOTUH, BUPYCOJIOTHH U
MMMYHOJIOTHH; — HCITOJIb30BaTh TOCTHKEHUS
TEHETHKH B PEIICHUM 33124 CEIEKINH, MEAULINHBL,
9KOJIOTHH U OMOTEXHOJIOTHH, a TAKKE MPUMEHSTh
[IOJTyYEHHBIC 3HAHMS B aJIbHEHIIEH IPaKTUYECKON
JESATENBHOCTH;

BJIAJIETh!

— HaBBIKAMHM PELIEHHS 3a/1a4 110 Pa3IHYHbIM
HaIPABIIEHUSIM I'€HETHKH; — OCHOBAMH
TEHETHYECKOTO aHAJIN3a MUKPOOPTaHU3MOB,
pacTeHMH, )KUBOTHBIX U Y€JIOBEKa; — MPUHIUIIAMU
MIPOBEJEHUS TEHETUYECKOTO IKCIIEPUMEHTA; —
nHpOpMaLe 0 COBPEMEHHBIX METOAX
T€HETUYECKOTO aHANIN3a, MOJIEKYIIPHON T€HETHKHU
Y TEeHOMHUKHU

to conduct and analyze a genetic experiment; — to link
genetic data with the achievements of cytology,
biological foundations of plant and animal reproduction,
ontogenesis, evolutionary theory and breeding, ecology,
as well as with advances in the field of biochemistry of
nucleic acids, molecular biology, genomics,
microbiology, virology and immunology; — to use the
achievements of genetics in solving problems of
breeding, medicine, ecology and biotechnology, as well
as to apply the knowledge gained in further practical
activities;

have skills in:

—skills in solving problems in various areas of genetics;
— the basics of genetic analysis of microorganisms,
plants, animals and humans; — the principles of
conducting a genetic experiment; — information about
modern methods of genetic analysis, molecular genetics
and genomics

Cemectp nzyueHus: y4eOHON TUCIMIUIMHBL, MOAYIS / 4 4
Semester of study

IMpepexsusutsl / Prerequisites - -
TpymoeMKoCTh B 3a4€THBIX eJUHHIAX (KpeanuTax) / 3 3
Credit units

KonnuecTBo ayTMTOPHBIX YacOB U 4acoB 86/34 86/34

camocTosTeapHOM pabotsr / Academic hour of
students' class work, hours of self-directed learning
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TpeboBanus U GopMbI TEKYIIEH 1 TPOMEKYTOUHOH
arrectanuu / Requirements and forms of current and
interim certification

KoHTposbHEIE paboThI, YCTHBIE OMPOCHI
DK3aMeH

Assessments, oral questioning
Exam
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry

Yueonas qucuuninHa «MosekyasspHas 0uoI0rus», MoayJb «['eHeTHKA U MoJIeKyIsIpHas Ouogorus) /
Academic discipline «Molecular Biology», module « Genetics and Molecular Biology »

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

Opraam3arus TeHOMOB, permmukanus JJHK,

penaparus 1 pexomOunarms JIHK, Tpanckpurius,

nponeccunr JHK, Tpancnsanus, honauur u
Jerpangaius OeIKOB, TPAHCTIOPT OEITKOB,
CEHCOpPHBIE MPOLIECCHl U BHYTPUKIIETOYHAS
CUTHAJIM3aIMS

Genome organization, DNA replication, DNA repair and
recombination, transcription, DNA processing,
translation, protein folding and degradation, protein
transport, sensory processes and intracellular signaling

dopmupyemsbie kommerenimun / The formed
competences

[IpuMeHATh 3HaHUS MEXaHU3MOB
HaCJEeICTBEHHOCTU U H3MEHYMBOCTH,
MOJIEKYJISIPHBIX OCHOB (DYHKIIHOHUPOBAHHS
KJIETOYHBIX CUCTEM JJIs pa3paboTKH
MHHOBAIMOHHBIX ITOIX00B B 00JIaCTH OHMOJIOIHH,
MEIUIIMHBI, (DapMaKOJOTUH, OMOTEXHOJIOTHH,
CEJIbCKOT'0 X035MCTBa, IPOMBILIIEHHOCTH,
JKOJIOTUHU

Apply knowledge of the mechanisms of heredity and
variability, the molecular basis of the functioning of
cellular systems to develop innovative approaches in the
field of biology, medicine, pharmacology,
biotechnology, agriculture, industry, ecology

Pe3ynbrarel 00y4eHus (3HATh, yMETh, BIIAIETh) /
Learning outcomes (know, be able to, have skills in)

3HATh:

- OpraHu3anuio rcHoOMOB pa3JIMYHbIX OPraHnu3MOB —

0T OaKTEpHUil IO BBICIIINX DYKAPHOT; -
MOJIEKYJISIPHBIC MEXaHU3MBbI MTOICPKAHUS U
TOYHOT'O BOCIIPOU3BEICHHUS HACIICICTBEHHOM
WHPOPMAIIUH B KIETKAX; - IPHUHIIUTIBI
(bYHKIIMOHUPOBAHHUS TIPOIECCOB, CBA3AHHBIX C
IKCIIPeccHeil FTeHOMHOM HH(OPMAIIUH TI0 Ty TH
JHK->PHK->6enoxk;

YMETH:

- UACHTUPHUIUPOBATH OA30BBIC KOHTPOIUPYIOIIHE
SJIEMEHTHI B TEHOMHOM TIOCIIEA0BATEIBHOCTH; -
paboTaTh C TPEXMEPHBIMH CTPYKTYPaMH
HYKJICHHOBBIX KHCJIOT U OCNKOB; - MPUMEHSTh
3HAHHE MOJICKYJISIPHON OHONIOTHH MPH U3yUSHUN
JIPYTUX OMOJIOTHUECKHUX AUCITUILINH.

BIIAJICTh:

know:

- organization of genomes of various organisms - from
bacteria to higher eukaryotes; - molecular mechanisms
for maintaining and accurately reproducing hereditary
information in cells; - principles of functioning of
processes related to the expression of genomic
information along the DNA->RNA-> protein pathway;
be able to:

- Identify basic control elements in the genomic
sequence - work with three-dimensional structures of
nucleic acids and proteins; - apply knowledge of
molecular biology to the study of other biological
disciplines.

have skills in:

- molecular biological terms and conceptual apparatus
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- MOJ'IeKyJ'IﬂpHO-6I/IOJ'IOFI/I‘{€CKI/IMI/I TCPMUHAMU U
TOHATHIHBIM arrapaToM

CemecTp nzydeHus: yaeOHOW JUCTIUITIINHBI, MOTYJIS / 5 5
Semester of study

[TpepexBusutsl / Prerequisites - -
TpymoeMKoCTh B 3a4€THBIX SIUHHIAX (KpeanuTax) / 3 3
Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 60/60 60/60

camocTosTeapHOM pabotsl / Academic hour of
students' class work, hours of self-directed learning

TpeboBanus u GOpPMBI TEKYIIEH 1 TPOMEKYTOUHON
arrecraumu / Requirements and forms of current and
interim certification

YcTHBIH ompoc, pedepar, KOHTPOIbHBIE PAOOTHI
OK3ameH

Oral examination, presentation, assessments
Exam
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
YueOHas qucuuminHa « MequuuHcKkas 0MOXUMHUS », MOAYJIb « MeTMUMHCKAs M KIMHHYecKas OUoXumMus » /
Academic discipline « Medical Biochemistry », module « Medical and Clinical Biochemistry »

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

OO6mras XxapakTepuCTHKa Hanbosee
pacnpocTpaHeHHBIX HApyIIEHUH 0OMEeHa BELIECTB.
MonekynapHO-OMOXUMHUYECKHUE MEXaHU3MBI
OITyXOJIEBOTO POCTA. BHOXUMHYECKHE OCHOBBI
HEPBHBIX M ICHXHUYECKUX 3a00JICBaHUH.
[MaToxumus kpoBH. MoNeKyIIpHO-OMOXUMUYECKHE
MEXAaHHU3MbI B)KHEHIIINX UIMMYHHBIX PEAKIUil.
[TaToxumMHYecKkne MEXaHU3MBI Pa3BUTHUS
3a00JIeBaHU MUIIEBAPUTEIHLHON CHCTEMBI.
buoxumus coeNMHUTENBLHON TKaHU B HOPME U TIIPU
MaToJOTMHU. bHoXHUMHYecKe MPeTOCEUIKH
pa3Butus 3a00seBaHuit mouek. OCOOCHHOCTH
IUTACTHYECKOTO ¥ SHEPTEeTHYECKOro 0OMeHa
KpalHUX BO3PACTHBIX IPyMI.

General characteristics of the most common metabolic
disorders. Molecular and biochemical mechanisms of
tumor growth. Biochemical foundations of nervous and
mental diseases. Blood pathochemistry. Molecular and
biochemical mechanisms of the most important immune
reactions. Pathochemical mechanisms of the
development of diseases of the digestive system.
Biochemistry of connective tissue in normal and
pathological conditions. Biochemical prerequisites for
the development of kidney diseases. Features of plastic
and energy metabolism in extreme age groups.

dopmupyembie komrerenimun / The formed
competences

BbITh CIOCOOHBIM XapaKTepH30BaTh
OMOXMMHUYECKHE MEXaHU3MbI Pa3BUTHUS
MATOJIOTUYECKUX MPOIIECCOB M AKCTIEPUMEHTAITbHEIE
MOJIeJIN HanboJee pacpoCTPaHEHHBIX
3a00JIeBaHUI 4eI0BEKa, OCHOBHBIE PaJHAI[IOHHO-
onoxummuueckre eHOMEHBI I O0bSICHEHHUS
MEXaHU3MOB ()OPMHUPOBAHHSI OMOIOTHYECKUX

3¢ GeKTOB NpH IeHCTBUN HOHU3UPYIOIINX
H3JIy4EHHMI Ha OpraHu3m

Be able to characterize biochemical mechanisms
development of pathological processes and experimental
models of the most

common human diseases, basic radiation-biochemical
phenomena to explain the mechanisms of formation
biological effects when exposed to ionizing radiation
organism.

Pe3ynbrarel 00y4eHus (3HaTh, yMETh, BIIA/ICTh) /
Learning outcomes (know, be able to, have skills in)

3HaTh:
-OCHOBHBIE OMOXUMHUYECKHE MEXaHU3MBI Pa3BUTHUS
MaTOJIOTHIECKHX TPOIIECCOB; - 0COOEHHOCTH
XUMHYCCKOro CoOCTaBa BHYTPHUKIICTOYHBIX
CTPYKTYp, KJIIETOK, OpTaHOB U TKaHEH; -
SKCIIEPUMEHTAIBHEIE MOJIETN HanboJee
pacrpocTpaHEHHBIX 3a00JICBaHMIA; - HOBEHIIIHE
JIOCTHKEHUS B 00J1aCTH MEIUITUHCKON OMOXUMHUH; -
TEOPETUYECKYIO U NPAKTHYECKYIO 3HAUMMOCTb

know:

- the basic biochemical mechanisms of the development
of pathological processes; - features of the chemical
composition of intracellular structures, cells, organs and
tissues; - experimental models of the most common
diseases; - the latest achievements in the field of medical
biochemistry; - theoretical and practical significance of
medical biochemistry, relationship with other natural
sciences.
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MEAUIUHCKON OMOXMMHUH, B3AUMOCBSI3b C JPYTUMH
€CTECTBEHHBIMU HayKaMH.

YMETB!

- UCCIIeI0OBaTh OMOXUMHYECKHE MEXaHU3MBI
BO3HUKHOBEHHS U Pa3BUTHS ATOJOTHUECKUX
COCTOSIHHIA; - IPOBOJUTD IKCIIEPUMEHTAIBLHOE
MOJICINPOBaHNE (PU3HOJIOTHIECKUX U
MaTOJIOTHYECKUX TPOLIECCOB Ha PA3INYHBIX
YPOBHSIX OpraHHU3alUH XKHUBBIX CHCTEM; -
MIPaBUIIEHO BBIOWPATH THUII IA0OPATOPHOTO
HCCIIeIOBaHMs IPU Haubolee pacpocTpaHeHHBIX
MATOJIOTUSIX.

BIalETh:

- HaBBIKaMU KOMaHAHOW ¥ MHAUBUIYaIbHON
paboThI pH pelIeHUH HAYYHBIX 3a/1a4 B
OMOXMMHUYECKON JTab0opaTOpHH

be able to:

- explore the biochemical mechanisms of the occurrence
and development of pathological conditions; - carry out
experimental modeling of physiological and pathological
processes at various levels of organization of living
systems; - choose the right type of laboratory test for the
most common pathologies. possess.

have skills in:

team and individual work when solving scientific
problems in a biochemical laboratory

Cemectp nzyueHus y4eOHON TUCIMIUIMHBI, MOLYIS /
Semester of study

5

5

IMpepexBusutsl / Prerequisites

OyHKIMOHATBbHAS OHOXUMHSI, DH3UMOJIOTHUSI

Functional Biochemistry, Enzymology

TpyaoeMKoCTh B 3a4€THBIX eAMHAIIAX (KpeauTax) / 3 3
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 54/66 54/66

camocTosTeapHOM pabotsr / Academic hour of
students' class work, hours of self-directed learning

TpeboBanus u GOPMBI TEKYIIEH U TPOMEKYTOUHON
arrecrauuu / Requirements and forms of current and
interim certification

Tecrt, oTueTHI 10 J1a00PATOPHBIM padboTam
DK3aMeH

Test, laboratory reports
Exam
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
Yueonas qucunninia « Kimmnudeckasi 6MoXuMus », MOayJab « MequuMHCKAas U KIMHHYeCKas OUuoXumus » /
Academic discipline « Clinical Biochemistry », module « Medical and Clinical Biochemistry »

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

AHaTUTHYIECKHE OCHOBHI JJA0OPAaTOPHOM
nuarHocTuky. JlabopaTopHas orieHka 6EIKOBOTO
oomena. OCHOBBI SH3UMOANATHOCTUKU. KiTMHHKO-
TUArHOCTHYECKas OIEHKa YTIIEBOJHOTO OOMEHa.
Knuanveckne MeTo ! OLeHKH 00MEHa JINTHIIOB.
HUccnenoBanne HapylIeHU TUTMEHTHOTO OOMEHA.
OrneHka mapaMeTpoB BOJHO-3JIEKTPOIUTHOTO
obOMeHa. JlabopaTopHBIif aHATN3 TapaMeTPOB
KHCIIOTHO-OCHOBHOT'O COCTOSIHUSI OpraHu3Ma.
JrarHoctrka HapylIeHU 3HIOKPUHHON CUCTEMBI.
MonekynsapHO-OnOXUMHUIEeCKIEe MapKePhI
OITyX0JIEBOTO pocTa. MeToab! 1ab0paTOPHOTO
HCCIIeIOBAaHMS CUCTEMBI T€éMOCTa3a.

Analytical Foundations of Laboratory Diagnostics.
Laboratory assessment of protein metabolism.
Fundamentals of Enzyme Diagnostics. Clinical and
diagnostic assessment of carbohydrate metabolism.
Clinical methods for assessing lipid metabolism. Study
of pigment metabolism disorders. Assessment of water-
electrolyte metabolism parameters. Laboratory analysis
of the parameters of the acid-base state of the body.
Diagnosis of endocrine system disorders. Molecular
biochemical markers of tumor growth. Methods of
laboratory research of the hemostasis system.

dopmupyembie komrerenimun / The formed
competences

3HaTh OCHOBHBIE OMOXMMUYECKUE MAPKEPHI
MaTOJIOTMYECKUX COCTOSHUI OpraHu3Ma YelioBeKa
OBITH CIOCOOHBIM HHTEPIPETHPOBATH PE3YIIBTATHI
71a00paTOPHOTO UCCIIEIOBAHUS OMOIOTUYECKOTO
Marepuala npu JUarHOCTUKE NaTOIOT HIECKIX
COCTOSIHUH

To know the main biochemical markers of pathological
conditions of the human body and be able to interpret
the results of laboratory testing of biological material in
the diagnosis of pathological condition

Pesynbratel 00y4eHus (3HaTh, yMETh, BIIA/ICTh) /
Learning outcomes (know, be able to, have skills in)

3HATH!
- OCHOBHbIE IPUHLMIIBI U TIPaBHUJIa IPOBEACHUS
71a00paTOPHBIX UCCIICAOBAaHNHN B KITMHUYECKOM
MpaKTUKe, 00pabOTKU 1 UHTEPIIPETAIH
[IOJTy4YE€HHBIX PE3yJIbTaTOB;
- XapaKTEepUCTUKY AUarHOCTHUECKOH 3HAUMMOCTH
71a00PaTOPHBIX MCCIIeI0BAaHHA, OCHOBHBIC
[MOKa3aTeNn KayecTBa Ja00paTOPHON TUAarHOCTHKH;
- 0COOEHHOCTH U3MEHEHUS] OMOXHUMUYECKOTO
cocTaBa OMOJIOTMYECKUX KUAKOCTEH IpH Hauboee
LIMPOKO PACTIPOCTPAHEHHBIX 3a00JI€BAHNAX
YeJI0BEKa, OCHOBHBIE OMOXMMUYECKHE MapKephl
[ATOJIOTUYECKUX COCTOSIHUHM YeJIOBEKa

know:

- basic principles and rules for conducting laboratory
research in clinical practice, processing and interpreting
the results obtained;

- characteristics of the diagnostic significance of
laboratory tests, main indicators of the quality of
laboratory diagnostics;

- features of changes in the biochemical composition of
biological fluids in the most widespread human diseases,
the main biochemical markers of human pathological
conditions;

be able to:
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YMETB:

- BBIOpaTh ONTHMAILHBIA aHATUTHICCKUI METOT
KJIMHUYECKOTO UCCIIEI0BAHNS, OCYIIECTBUTh
MPaBUIbHBINA BEIOOP 00BEKTa UCCISIOBAHUS U €T0
MPaBUIBHYIO MOJTOTOBKY K aHAIU3Y;

- HHTEPIPETUPOBATh PE3YIIbTATHI JIAOOPATOPHOTO
HCCIIeI0BaHNsl OMOJIOTHYECKOr0 MaTepraa mpu
JIMAarHOCTHKE OCHOBHBIX IMAaTOJOTHYECKHX
COCTOSTHMH YeJIOBEKa.

BIalETh:

- HaBBIKaMU paboTEHI ¢ J1aOOPaTOPHBIM
000pYyIOBaHUEM, HCIIOIB3YEMbIM B KIIMHUYIECKOH
MIPAKTUKE;

- HaBBIKAMU MTOATOTOBKH OMOJIOTHYECKOTO
MaTepHana Juis AalbHEHIIero OHOXHMHUIECKOTO
aHalM3a; HaBbIKaMu 3(h(HEKTUBHOTO HCIIOIB30BaHUS
JIAHHBIX 1a00paTOPHOIO UCCIEOBAHUS IS
OTIpe/ieNIeHHs HATMYHUS TOTO WIIA MHOTO
3a0oneBanus, 3Q(HEKTHBHOCTH €ro JICUSHHS.

- choose the optimal analytical method for clinical
research, make the correct choice of the research object
and its correct preparation for analysis;

- interpret the results of laboratory research of biological
material in the diagnosis of basic human pathological
conditions.

have skills in:

- skills in working with laboratory equipment used in
clinical practice;

- skills in preparing biological material for further
biochemical analysis; skills in effectively using
laboratory data to determine the presence of a particular
disease and the effectiveness of its treatment

Cemectp nzyueHus: y4eOHON TUCIMIUIMHBL, MO /
Semester of study

8

8

IMpepexBusutsl / Prerequisites

Menuuusckass OuOXUMHUS

Medical Biochemistry

TpyaoeMKoCTh B 3a4€THBIX eAHAIIAX (KpeanuTax) / 3 3
Credit units

KonmvecTBO ayAUTOPHBIX 4aCOB U YacOB 46/74 46/74
camocTosTeapHOM paboTsr / Academic hour of

students' class work,

hours of self-directed learning

TpeboBanus U GOPMBI TEKYIIEH U TPOMEKYTOUHOMH KonTponbHbIe paboTh! Assessments
arrecraruu / Requirements and forms of current and 3ager Credit

interim certification
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
Yueonas qucuuminHa « Helipoxumus u ocHOBBI HelipogapMakoJIorum », Moay b « buoxumuueckas papmaxosaorus » /
Academic discipline « Neurochemistry and Fundamentals of Neuropharmacology », module « Biochemical pharmacology »

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

BBeneHue B HEMPOXUMUIO U KIETOYHBIE OCHOBBI
Heripooronorun. CuHancel. OCHOBHBIE MEXaHU3MBI
BHYTPHUKJICTOYHOU CUTHAIH3AIUHU B
MOCTCUHANTHYECKUX HelpoHax. HelipomeauaTopsl.
[Tatorene3 OCHOBHBIX HEUPOIETCHEPATUBHBIX U
MICUXHUATPHUYECKUX 3a00eBaHui. OCHOBHBIC
KJIACCHI HEMPOhapMaKOIOTHIECKUX JIEKAPCTBEHHBIX
MIpernapaToB.

Introduction to Neurochemistry and Cellular
Foundations of Neurobiology. Synapses. Basic
mechanisms of intracellular signaling in postsynaptic
neurons. Neurotransmitters. Pathogenesis of the main
neurodegenerative and psychiatric diseases. Main
classes of neuropharmacological drugs.

dopmupyemsbie komnerenimu / The formed
competences

BnageTth BaxXHEHINIMMHU aHAIUTHYECKUMU
METOJIaMH OIEHKH Ka4ueCTBa, OMOIOCTYITHOCTH U
OMOAPKBHBAJICHTHOCTH JIEKAPCTBEHHBIX CPENICTB,
COBPEMEHHBIMU KOMITBIOTEPHBIMU TEXHOJIOTHSIMU B
00J1aCTH KOHCTPYUPOBAHUS JICKAPCTBEHHBIX
CPEJICTB C 3aJJaHHOW OMOJIOTHYECKOW aKTUBHOCTHIO,
TEOPETUYECKUMU OCHOBAaMU, HABBIKAMU
TIPOBEICHUS U aHATIN3a JJAHHBIX
MMMYHO(DEPMEHTHOTO aHaITN3a

Possess the most important analytical methods for
assessing the quality, bioavailability and bioequivalence
of medicines, modern computer technologies in the field
of designing medicines with a given biological activity,
theoretical foundations, skills in conducting and
analyzing enzyme-linked immunosorbent assay data

Pe3ynbrarel 00y4eHus (3HATh, yMETh, BIIAIETh) /
Learning outcomes (know, be able to, have skills in)

3HATh:
- METOHOJIOTHI0 OHMOXHMHYECKHX HMCCIEA0BaHUI
HEpPBHOU CUCTEMBI;

- 0cOOEHHOCTH COCTaBa W MeTadoJM3Ma HEepPBHOM
CHCTEMEL,

- OMOXMMHYECKYIO0 OpraHU3alHIo,
MeEXaHU3MBbI (hyHKIIMOHUPOBAHWS
HEUPOMEINATOPOB, PELIEITOPOB;

- HOBEHIITHE JOCTIKEHUS B 00JIaCTH HEUPOXUMHUH U
MEePCIEKTUBBI UX UCTIOIB30BaHUA

- MPUHIHMI JeHCTBUS HeHpo(hapMaKoIOTHISCKUX
JIEKapCTBEHHBIX CPEICTB

YMETh:

CBOMUCTBA U
CHHAIICOB,

know:

- methodology of biochemical studies of the nervous
system;

- features of the composition and metabolism of the
nervous system;

- biochemical organization, properties and mechanisms
of functioning of synapses, neurotransmitters, receptors;
- the latest achievements in the field of neurochemistry
and the prospects for their use

- the principle of action of neuropharmacological drugs
be able to:

- to use neurochemical knowledge to solve theoretical
and practical problems of functional biochemistry;
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- UCIOJIb30BaTh HEWPOXMMHUYECKUE 3HAHUS IS
pelIeHNs TEOPETUIECKUX U IPAKTUUECKUX MPOoOIIeM
(hyHKIIMOHATBHON OMOXUMUH;

- MPOBOJUTH OMOXHMHUYECKYIO OLCHKY COCTOSHHS
MeTa0OJMUECKUX IPOIECCOB B KJIETKaX HEPBHOU
CHUCTEMBl B HOPME M IPH MOAESIX Pa3INn4HBIX
[1aTOJIOr Ui

- MPOBOJIUTH OIEHKY OCHOBHBIX OHO(PH3NUECKUX
napaMeTpoB HEUPOHOB

BJIaJCTh!

- OWOXMMHYECKHMMH METOJaMU HCCIICAOBAHUS
0COOCHHOCTE MeTabONIMYEeCKUX TMPOIECCOB U
peryJsiiuu B HeMpoHax, HEUPOrINU, CHHANITOCOMAaX
B COOTBETCTBHU c (YHKIMOHANBHOM
creLuaaIn3aIueii;

- OMOpU3NUECKUMH METOJAMH OLICHKH COCTOSHHSA
CHHAIICOB;

- OCHOBHBIMH TpUeMaMu 00pabOTKM W aHaIM3a
9KCHEPUMEHTAIBHBIX JAHHBIX

- to carry out a biochemical assessment of the state of

metabolic processes in the cells of the nervous system in

health and in models of various pathologies

- assess the main biophysical parameters of neurons
have skills in:

- biochemical methods for studying the features of
metabolic processes and regulation in neurons,
neuroglia, synaptosomes in accordance with functional
specialization;

- biophysical methods for assessing the state of
synapses;

- basic methods of processing and analysis of
experimental data

Cemectp nzyueHus: y4eOHON TUCIMIUIMHBL, MO /
Semester of study

7

7

IMpepexBusutsl / Prerequisites

OyHKuHOHANBHAS Onoxumust, Gu3noIorus
YeJI0BEKA M JKUBOTHBIX

Functional Biochemistry, Human and Animal
Physiology

TpyaoeMKoCTh B 3a4€THBIX eAHAIIAX (KpeanuTax) / 3 3
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 50/70 50/70

camocrosiTenbHON pabotsl / Academic hour of
students' class work, hours of self-directed learning

TpeboBanus U GOPMBI TEKYIIEH U TPOMEKYTOUHOMH
arrecraruu / Requirements and forms of current and
interim certification

YCTHBI OIpoc, 3aInTa IPOEKTa
Ox3ameH

Oral questioning, creative task
Exam
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
YueOnas qucuuninHa « OCHOBBI TOKCHKOJIOTHH », MOAYJIb « buoxumuueckas papmakosaorus » /
Academic discipline « Fundamentals of Toxicology », module « Biochemical pharmacology »

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

XapaKTepruCTHKa TOKCUIHOCTH BEIIECTB.
TokcukoguHaMKKa. MeXxaHU3Mbl TOKCUYECKOIO
JeHCTBHSI BeIECTB. TOKCUKOMETpHSL. 3aBUCUMOCTD
"mo3a-3¢HeKT" B TOKCHKOJIOTHH.
TOKCHKOKMHETUYECKHE 3aKOHOMEPHOCTH.
(DaKTOpI)I, BJIUAOIINEC HA TOKCUYHOCTD.
CrenmanbHBIC BUIBI TOKCHYSCKOTO JICHCTBUS.
AHTHAOTHI (IPOTUBOSANSA).

Characteristics of toxicity of substances.
Toxicodynamics. Mechanisms of toxic action of
substances. Toxicometry. Dose-effect relationship in
toxicology. Toxicokinetic regularities. Factors
influencing toxicity. Special types of toxic action.
Antidotes (antidotes).

dopmupyemsbie komnerenimu / The formed
competences

[IpuMeHaTh 3HaHUE 3aKOHOMEPHOCTEH U
MEXaHU3MOB JIeHCTBHS OMOIOTHYECKH aKTUBHBIX
BEIIECTB HAa )KUBBIE CUCTEMBI [Tl ONIPEACICHUS
BO3MOKHOCTH UX UCTOIB30BAHUS AJIS
(hapMakoTepanuu Mo COBOKYIMHOCTH TOKCHYECKUX U
(hapMaKoJIOTMYECKUX CBOICTB, MEXaHU3MA U
JIOKaJIM3alKu IeHCTBUS, VIS N3BICKAHUS
MIEPCTIEKTUBHBIX OMOJIOTMYECKUX MUIICHEN IS
TEpaneBTUYECKOr0 BO3ACUCTBUS U pa3paboTKH
BbICOK03()()EKTHUBHBIX O€30MaCHBIX JEKaPCTBEHHBIX
CPEJCTB.

To apply knowledge of the laws and mechanisms of
action of biologically active substances on living
systems to determine the possibility of their use for
pharmacotherapy in terms of the totality of toxic and
pharmacological properties, mechanism and localization
of action, to search for promising biological targets for
therapeutic action and to develop highly effective safe
drugs.

Pesynbratel 00y4eHus (3HaTh, yMETh, BIIA/ICTh) /
Learning outcomes (know, be able to, have skills in)

3HaTh:
OCHOBHBIE ()aKTOPHI ¥ KPUTEPUH TOKCUIHOCTH
XUMUYECKHUX BEIIECTB; MEXaHU3M TOKCHYECKOIO
JIEWCTBUS BEILIECTB; TOKCUKOMETPUUYECKUE
XapaKTepPUCTUKU U METOJIbI UX OIPEJIENEHNS;
00111e TOKCUKOKMHETUYECKIE 3aKOHOMEPHOCTH U
KOJINYECTBEHHBIE XapaKTEPUCTUKH;
XapaKTEPUCTHUKY CIICIMATHLHON U N30UpaTeThHON
TOKCUYHOCTH;

YMETH:

MPOBOJUTH OLEHKY TOKCUYHOCTH XUMHUYECKHUX
BEILIECTB; HHTEPIIPETUPOBATH U SKCTPAIIOIUPOBATh
TOKCUKOJIOTHYECKNE JAaHHBIE, IOJYYEHHBIE B

know:

the main factors and criteria for the toxicity of
chemicals; the mechanism of toxic action of substances;
toxicometric characteristics and methods for their
determination; general toxicokinetic patterns and
quantitative characteristics; characteristics of special and
selective toxicity;

be able to:

assess the toxicity of chemicals; interpret and extrapolate
toxicological data obtained in experiments; to process
the results of toxicological studies using application
packages; use modern methods of searching and
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9KCIIEPUMEHTAX; MPOBOAUTE 00PabOTKY
PE3yJIbTATOB TOKCHKOIOTHIECKUX HCCIICIOBAHHIA C
HCIIOJIb30BAaHUEM MTAKETOB MPHUKJIATHBIX TIPOrPAMM;
HCTOIb30BaTh COBPEMEHHBIE CITOCOOBI MOUCKA U
aHaM3a HHGOPMAITUH B 00JTACTH OLICHKH
0€30MMaCcHOCTH IMHUIIEBBIX MPOTYKTOB U
JICKAPCTBEHHBIX CPEJICTB;

BIIAJICTh:

METOA0JIOTUEN OLICHKU NOTEHLUUAIbHOMN
TOKCHYHOCTH KCEHOOMOTHKOB; HABBIKAMH

3¢ (HEKTUBHOTO MCIIOJIb30BaHUS TaHHBIX
71a00PaTOPHBIX UCCIICAOBAHUIA ISl OLIEHKH CTEIICHU
TOKCHYHOCTH XHMHYECKHX BEIIECTB.

analyzing information in the field of food and drug
safety assessment;

have skills in:

methodology for assessing the potential toxicity of
xenobiotics; skills in the effective use of laboratory data
to assess the toxicity of chemicals.

Cemectp uzyueHust y4eOHON TUCIIMIUIMHBI, MOIYJIS /
Semester of study

6

6

Ipepexusutsl / Prerequisites

OCHOBBI (papMaKOJIOTHH

Fundamentals of Pharmacology

TpynoeMKoCTh B 3a4€THBIX eAHHAIIAX (KpeanuTax) / 3 3
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 50/70 50/70

camocTosTenbHoi pabotsl / Academic hour of
students' class work, hours of self-directed learning

TpeboBanus U GOPMBI TEKYIIEH U TPOMEKYTOUHOH
arrecrauuu / Requirements and forms of current and
interim certification

KonrponbHas pabora, Tect
Ok3ameH

Assessment, test
Exam
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry

Yueonas qucuuninHa «buodnepreruka», moayab « buoguznka u 6uodHeprernka » /
Academic discipline « Bioenergetics », module « Biophysics and Bioenergetics »

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

DHepreTUYecKrue NCTOYHUKY KU3HU. [TyTH
oOpa3oBaHus SHEPTrUH B KiieTke. OCHOBHBIE TyTH
WCTIOJIb30BAHUS SHEPTUU B OPTaHU3ME BBICIIIHX
JKUBOTHBIX M YelloBeKa. IHTerpanus u perysius
SHEPTreTUYECKOr0 METab0IM3Ma.

Stem cells, tissue-specific stem cells; flow cytometry
and immunoselection; hematopoietic stem cells;
mesenchymal stem cells; fetal stem cells; introduction to
genetic engineering, applications in biology and
medicine

dopmupyemsie komnerenimu / The formed
competences

3HAaTh 3aKOHEI TEPMOAMHAMHUKU U UX
OPUMEHUMOCTb K

OUOJIOTHYECKHM CHCTEMaM, KHHETHKU
OMOJIOrMYECKHUX MPOIIECCOB, MOJIEKYIAPHON
Onou3NKK, pasHOOOpa3ue MyTel MpeBpalieHus
SHEPIUH B KHUBBIX KJIETKaX M 3aKOHBI
6H03HepFCTI/IKI/I; IMPUHLOUIIBEI 1 MECTOAbI aHaJIM3a
MeTaboJIM3Ma YeJIOBEKa 1 )KUBOTHBIX,
MHKPOOPTaHU3MOB U PaCTCHHI.

To know the laws of thermodynamics and their
applicability to biological systems, kinetics of biological
processes, molecular

biophysics, the diversity of energy conversion pathways
in living cells and

laws of bioenergy; principles and methods for analyzing
human metabolism and

animals, microorganisms and plants.

Pe3ynbrarel 00y4eHus (3HATh, yMETh, BIIAIETh) /
Learning outcomes (know, be able to, have skills in)

3HATH:
- HICTOYHUKH SHEPTETHIECKOTO 00ECIIeYeHNMS
MeTaboIn3Ma B )KMBBIX CHCTEMAX;

- pa3HOOOpasue MmyTel npeBpalleHust SHEPTUU B
JKUBBIX KJIETKAX;

- OCHOBHBIE MTOHATHSI, TEPMHUHBI U 3aKOHBI
OMOPHEPTEeTUKH.

YMETh :

- HCITIOJIb30BaTh 3HAHUS O CIIOCO0ax
Mpeodpa30BaHMst YHEPTUH B )KMBBIX CHCTEMAX IS
BBISICHEHUSI ()YHKIIMOHATBHOTO HAa3HAYCHHUS
MIPOTIECCOB dHEProoOecIIeueHUs B KUBOM
OpraHu3Me;

- KCTOJIb30BaTh METO bl OHODHEPTETHKH B
HCCIIEI0BATEIbCKON MPAKTHKE;

BJIAJICTh:

know:

- sources of energy supply for metabolism in living
systems;

- diversity of energy conversion pathways in living cells;
- basic concepts, terms and laws of bioenergy

be able to:

- use knowledge about methods of energy conversion in
living systems to determine the functional purpose of
energy supply processes in a living organism;

- use bioenergy methods in research practice;

have skills in:

- modern methods for determining high-energy
substances in mammalian tissues;

- methods of analyzing the intensity of processes
accompanied by the formation of energy in various
organs and tissues of mammals
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- COBpEMCHHBIMH MCTOJaMU OIIPECACIICHU A
MaKpOSIPIru4€CKux BCUICCTB B TKaHAX
MJICKOIINTAKOIIHUX

- MCTOJaMU aHaJIN3a MHTCHCUBHOCTHU NPOTCKAHUA
poNHCCCOB, COIIPOBOKAAOIINXCA 06pa3OBaHI/ICM
OHECPIHUH, B pa3JIMYHBIX OpraHax U TKaHAX
MIJICKOIIMTAOIINX.

Cemectp nzyueHust y4eOHON TUCIIMIUIMHBI, MOIYJIIS /
Semester of study

7

7

IpepexBusuts / Prerequisites

Merabonnueckas OMOXUMUS

Metabolic Biochemistry

TpymoeMKoCTh B 3a4€THBIX EIUHHLAX (KpeanuTax) / 3 3

Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 56/64 56/64

camocTosTenbHoi pabotsl / Academic hour of

students' class work, hours of self-directed learning

TpeboBanus U GOpMBI TEKYIIEH 1 MTPOMEKYTOUHOH KontponbHbie paboTh Assessments
3ager Credit

arrectanuu / Requirements and forms of current and
interim certification
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
Yueonas qucuuminna «buodusuka», moayap «buodpusuka u 6uo3IHEpreTUKa» /
Academic discipline « Biophysics », module « Biophysics and Bioenergetics »

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

TepmoarHaMHUKa OMOTOTHYECKUX CHCTEM.
Kunernka 6M0I0rHUeCKUX MPOLECCOB.
MonekynsapHas obunodusmka. buodusrka memOpan.
bro¢usnka nporeccoB TpaHCIIOPTa BEIIECTB Yepe3
onomeMOpanbl. brosnekTprueckue sBICHUS.
MorekynsapHble MEXaHU3MBbI IPOLIECCOB
SHEPreTUYECKOTo conpspkeHns. buoduzuka
COKpaTHTENBHBIX cucTeM. brnodusuka
(horobuonornyeckux mnporeccos. Perymsmus
OMOJIOTHYECKUX TPOLIECCOB.

Thermodynamics of biological systems. Kinetics of
biological processes. Molecular biophysics. Biophysics
of membranes. Biophysics of the processes of transport
of substances through biomembranes. Bioelectric
phenomena. Molecular mechanisms of energy coupling
processes. Biophysics of contractile systems. Biophysics
of Photobiological Processes. Regulation of biological
processes.

dopmupyemsbie kommerenimun / The formed
competences

Hcnonb30BaTh 3HAHUS 3aKOHOB TEPMOJIMHAMHUKH U
OMOIHEPreTUKHU, OCHOBHBIX 3aKOHOMEPHOCTEHH,
3aKOHOB ¥ TEOPHH OMO(PHU3UKH U KHHETHKH
OHMOJIOTUYECKUX TIPOLIECCOB MPH MPOBEICHUH
HAYYHBIX HCCICOBAHUMA U MPAKTHISCKUX
pa3paboTok B chepe nmpodhecCHoHATBHON

To use knowledge of the laws of thermodynamics and
bioenergetics, the basic laws, laws and theory of
biophysics and kinetics of biological processes when
conducting scientific research and practical
developments in the field of professional activity.

JESATEILHOCTH.

Pe3ynbrarel 00y4eHus (3HATh, yMETh, BIIAIETh) / 3HATh: know:

Learning outcomes (know, be able to, have skills in) - (usuueckre OCHOBBI  JKH3HeImeATeNbHOCTH, | - physical foundations of vital activity, including the
BKJIIOUas XMMHYECKOe CTpoeHWe u cBodcta | chemical structure and properties of natural compounds
NPUPOJIHBIX COEAMHEHWH © ux Komiulekcos, | and their complexes, the main regularities of the course
OCHOBHEIE 3aKOHOMEPHOCTH nporekanus | Of biological processes from the point of view of
OMOJIOTMYECKMX MpoleccoB ¢ Touku 3peHus | thermodynamics, the mechanisms of their regulation,
TEPMOJMHAMUKH, MeXaHW3Mbl UX perymsimu, | biophysical mechanisms of the implementation of
onodusnueckue MeXaHH3MBbI peanmsanuu | genetic information; - the theoretical and practical
reHeTHYecKol uHpopManuu, - Teopernveckyro u | significance of biophysics, the relationship with other
MPAKTHYECKYIO 3HAYUMOCTh ouodusukwm, | natural sciences; - the latest achievements in the field of

B3aMIMOCBSI3b C JIPYTMIMH €CTECTBEHHBIMH HayKaMU;
- HOBEHUIIIME JTOCTHKEHHS B 00JIacTH OMOGU3NKH U
MEPCIEKTHBBl WX HCIOIb30BAHUS B Pa3JIMYHBIX
00J1aCcTAX HAPOTHOTO XO3SMCTBA, METUIHEI.
YMETh:

biophysics and the prospects for their use in various
fields of the national economy and medicine.;

be able to:

- to use the knowledge of biophysics to explain the most
important physiological processes occurring in living
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- HWCHONb30BaThb  3HaHUS  OumoU3MKK AT
00BSICHEHUS BaKHEUITTHX (hHU3HOTTOTHIECKUX
MIPOIIECCOB, MPOTEKAIOIINX B JKUBBIX OPTaHU3MAaXx,
KaK B HOpMe, TaK ¥ IPY BOZHUKHOBEHHH MaTOJIOTHU;
- HUCTONb30BaThb  OHOQU3MYECKHE  METOMBI
HCCIICAOBAHUM B DKCIICPUMEHTATHHOW OWOJIOTHH.
BIIaJICTh:

- BOXHEUIUMH OMO(U3MYCCKUMH 3aKOHAMH IS
OOBSICHEHHS ~ Ba)KHEHIINX (hM3HOIOTTIECKUX
MIPOIIECCOB, MPOTEKAIOIIUX B KUBBIX OpPraHU3MAaX,
KaK B HOpME, TaK U IIPpY BOBHUKHOBCHHUHU ITATOJIOTUH,
- OMOU3MYECKMMH METOIAMH HWCCIIEOBAaHUN B
AKCIIEPUMEHTAIBHON OHOJIOTHHL.

organisms, both in normal and in the occurrence of
pathology; - to use biophysical research methods in
experimental biology;

have skills in:

- the most important biophysical laws to explain the
most important physiological processes occurring in
living organisms, both in normal and at the occurrence
of pathology; - biophysical methods of research in
experimental biology.

Cemectp uzyueHust y4eOHON TUCIIMIUIMHBI, MOIYJIS /
Semester of study

7

7

IMpepexsusutsl / Prerequisites

Heopraanueckas xumusi, CTpyKTypHas OHOXHMHUSA,
®uzuka, DU3NOJIOTHS YETOBEKA

Inorganic chemistry, structural biochemistry, physics,
human physiology

TpymoeMKoCTh B 3a4€THBIX eUHHIAX (KpeanuTax) / 3 3
Credit units
KonmuaecTBO ayTMTOPHBIX YacOB U 9acOB 54/54 54/54

camocTosTenbHoi pabotsl / Academic hour of
students' class work, hours of self-directed learning

TpeboBanus U GOPMBI TEKYIIEH U TPOMEKYTOUHOH
arrectanuu / Requirements and forms of current and
interim certification

Tecr, koHTpOIBHAS paboTa
DK3aMeH

Test, assessment
Exam
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
Yueonas qucuuninHa «OCHOBBI MeIarOrMKU U MCUX0J0THI», MOAYJIb «CoUHAIbLHO-TYMAHUTAPHBINA-2)» /
Academic discipline «Fundamentals of Pedagogy and Psychology», module «Social and Humanitarian-2»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

O6IIII/I€ OCHOBBI ICAAI'OTUKU; PA3BUTHUEC U
BOCIIUTAHUEC JIMYHOCTH, aKMCOJIOI'O-
CaarorutdCCKue OCHOBBI IMYHOCTHOI'O
HpO(l)eCCI/IOHaIH)HOFO Pa3BUTUA; ICUXOJIOTUA
JIMYHOCTH, COIIMAJIbHOC ITOBCACHUC JINYHOCTHU

General Fundamentals of Pedagogy; development and
education of personality; acmeological and pedagogical
foundations of personal and professional development;
psychology of personality; social behavior of the
individual

dopmupyemsbie kommerenimun / The formed
competences

O06magatb cHOCOOHOCTHIO TPAMOTHO HCIIONB30BaTh
TICUXOJIOTHYECKUE METOUKH B TIpoIiecce 00ydIeHus
1 BOCIIMTAaHMWA, BBIABJIATH OCO6CHHOCTI/I pa3BUTUA
JUYHOCTH (DOPMUPYIOLIETOCS YeIOBeKa Ha
OCHOBAHHMU 3HAHUH O MEJArOrH4eCKOn
ACATCIIBHOCTH U POJIU JIMYHOCTH YUUTEIIS KaK
OpraHu3aropa y4eOHO-BOCIIUTATEIBHOTO MPOIIecca;
paboTaTh B KOMaH/ie, TOJIEPAHTHO BOCITPHHUMATH
colMaibHbIE, STHUUECKNE, KOH()ECCHOHAIBHEIE,
KYJbTYPHBIC U UHBIC pa3JINIUA, OBITH CIIOCOOHBIM K
CaMOpPa3BUTHIO M COBEPIIICHCTBOBAHUIO B
po(hecCHOHATBHON NEATENbHOCTH; TTPOSBISATH
WHUIIMATUBY M aalITUPOBATHECA K U3BMCHCHUAM B
podecCHOHaTbHON JeSITEIBHOCTH

Have the ability to competently use psychological
methods in the process of teaching and upbringing,
identify the features of the development of the
personality of the emerging person on the basis of
knowledge about pedagogical activity and the role of the
teacher's personality as the organizer of the educational
process; work in a team, tolerate social, ethnic, religious,
cultural and other differences; be capable of self-
development and improvement in professional activities;
take initiative and adapt to changes in professional
activities

Pe3ynbrarel 00y4eHus (3HATh, yMETh, BIIAIETh) /
Learning outcomes (know, be able to, have skills in)

3HATh:
- IOHATHS U KaTErOPHH, OOLIEKYIbTypHOE
3HAYEHHE U MECTO TICUXOJIOTHUH U NIEarOTHKHU B
cHCTEME HayK O YeJIOBEKE U OOIIEeCTBE; - OCHOBHBIE
IOJIO’KEHHUSI COBPEMEHHBIX KOHIIETIINN
00pa30BaHNA U Pa3BUTHS JIUIHOCTH; -
MHANBUIYATEHO-TICUXOJIOTUYECKHE Ka9eCTBa U
0CO0EHHOCTH JINYHOCTH, CIIOCOOBI MOTHBALIUH U
PeryNAnny TOBEASHUS U ASITETbHOCTH INYHOCTH
(Tpymmsl); - MUPOBBIE 00pa30oBaTENbHBIC
TEHACHLIUH, CTPYKTYpPY U HalpaBICHUs pa3BUTHUS
cucreMbl oOpa3oBanus B Pecyomnuke benapycs; -
OCHOBBI CEMEMHOM I1e1arOTHKY;

know:

- concepts and categories, general cultural significance
and place of psychology and pedagogy in the system of
sciences about man and society; - the main provisions of
modern concepts of education and personal
development; - individual psychological qualities and
characteristics of the personality, ways of motivation
and regulation of the behavior and activity of the
individual (group); - world educational trends, structure
and directions of development of the education system
in the Republic of Belarus; - the basics of family
pedagogy;

be able to:
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YMETbh:
- YUUTBIBaTh COLUOKYJIBTYPHbIE TCHACHLIUY,
3aKOHOMEPHOCTH U IPUHLUIIBI O0Y4EHUS U
BOCIMTAHUS NPU aHAJIN3€ COLMATBHO-
00pa3oBaTeIbHBIX CUTYAILHIi; - OPraHU30BHIBATh
IIPOAYKTUBHOE MEXIMYHOCTHOE U COLIMAIbHO-
npodeccroHalbHOE B3aUMOJCHCTBHE C YIETOM
MOJIMKYJIBTYPHOM CPEJbl, HHUBUIyaJIbHO-
MICUXOJIOTHYECKHUX M JIMYHOCTHBIX 0COOEHHOCTEN
JIIOZIEH, UX BO3PACTHBIX U T€HJICPHBIX Pa3INIni; -
HCIIOJIb30BaTh MICUXOJIOr0-TIeIlarornuecKre 3HaHus,
METOZBI U TEXHOJIOTUU 00YyUEHHsI U BOCIIUTAHUS B
conMaIbHO-TIPOEeCcCHOHATFHOU cdepe, CeMEeHHOI
KU3HEESITEIBHOCTH, TPU TPOBEJCHUN 00YUYaIOINX
3aHATUH C IEPCOHAIIOM; - OCYILECTBISATh
a/IeKBAaTHYIO CaMOOLICHKY, pa3pabaThiBaTh U
pean30BBIBaTh MPOEKTHI CAMOOOPa30BaHHS,
CaMOBOCITUTAHUS U TIPO(ecCHOHATLHOTO
CaMOCOBEPLICHCTBOBAHUS,

BJIaJIETh:

- IeJarorut4yeCKUuMHU U ICUXO0JIOIr'M4YeCKuMHU
METOAAMHU M TEXHOJOTUSIMH JTUYHOCTHOTO U
po¢eCCHOHANBHOTO PAa3BUTHS U
CaMOCOBCPHICHCTBOBAHM; - HABBIKAMU CUCTEMHOI'O
U CPaBHUTEJILHOI'O aHAJIM33; - UCCIIE0BATEIbCKUMU
HaBBIKAMH; - HABBIKAMH MEKIUCLUILTHHAPHOTO
M0JIX0/1a TP PELLICHUU NPOOIEM

- take into account socio-cultural trends, patterns and
principles of education and upbringing when analyzing
socio-educational situations; - to organize productive
interpersonal and socio-professional interaction, taking
into account the multicultural environment, individual
psychological and personal characteristics of people,
their age and gender differences; - use psychological and
pedagogical knowledge, methods and technologies of
training and education in the socio-professional sphere,
family life, when conducting training sessions with
personnel; - carry out adequate self-assessment, develop
and implement projects of self-education, self-education
and professional self-improvement;

have skills in:

- pedagogical and psychological methods and
technologies of personal and professional development
and self-improvement; - skills of system and
comparative analysis; - research skills; -
interdisciplinary problem-solving skills

Cemectp nzyueHus y4eOHON TUCIIMTUTMHBI, MOJTYJIS / 5 5
Semester of study

[TpepexBusuts / Prerequisites - -
TpynoeMKoCTb B 3a4€THBIX €IUHHLAX (KpeanuTax) / 3 3
Credit units

KosnruecTBO ayIMTOPHBIX YaCOB U YaCOB 54/54 54/54

camocrosiTenbHON pabotsl / Academic hour of
students' class work, hours of self-directed learning
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TpeboBanus U GopMbI TEKYIIEH 1 TPOMEKYTOUHOH
arrectanuu / Requirements and forms of current and
interim certification

Yt onpoc, pedepaT, TECTHI
JnddepeHnupoBaHHbIN 3a4eT

Oral questioning, essay, tests
Differentiated credit
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry

YuyeOnas qucuuiinia «Beenenue B cnenuajabHOCTDY /

Academic discipline «Introduction to the Specialty»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

buonoruueckas xumus Kak Hayka u
crienuaibHOCTh. VcTopust pa3BUTHs
OmostornuecKkoi XuMuH. [1epCTIeKTUBEI pa3BUTHS
onoxumun B XXI Beke.

The subject and objectives of bioengineering and
bioinformatics; introduction to bioengineering;
Introduction to Bioinformatics

dopmupyemsbie komnerenimu / The formed
competences

Wcnonp3oBaTh 3HAHUS 06 OCHOBHBIX HAIIPpABJICHUAX
Pa3BHUTHS ¥ JOCTHKEHHUIX OMOXMMUH,
COBPEMEHHBIX METOAaX OMOXMMHUUECKHX
HCCIIeIOBAaHUH MPH JalbHelIeM Oosee riry0oKoM
HU3YyUCHUN O6HII/IX 1 ClICIUAJIM3UPOBAHHBLIX KYPCOB
B paMKax MpoduiIn3aIim

To use the knowledge about the main directions of
development and achievements of biochemistry, modern
methods of biochemical research with further in-depth
study of general and specialized courses

Pesynbrarel 00y4eHus (3HATh, yMETh, BIAACTh) /
Learning outcomes (know, be able to, have skills in)

3HATh:

- 11eJ1b, 32J1a4YHM U OCHOBHBIE Pa3/IeiIbl COBPEMEHHOM
OHMOXHMHUU;

- METOIOJIOTHIO ¥ OCHOBHBIC HAYYHBIC METO/IbI
OMOXMMUYECKUX UCCIICTIOBAHMIA;

- OCHOBHBI€ 3Tarlbl Pa3BUTHS OMOXUMHUU;

- HauboJiee N3BECTHBIX YUCHBIX-OMOXUMHKOB,
00J1aCTH X UCCIIEI0BAHHUIL;

- OCHOBHBIC JJOCTUKCHHS COBPEMEHHOM
OMOJIOrHYECKOH OMOXUMHMU;

- IEPCTIICKTUBBI pa3BUTHs OMOXUMHUH B 21 Beke;
TpeOOBaHMsI, IPEIBIBISIEMbIC K CIICIIHATACTAM-
OMOXUMHKAM,

YMETh:

KCII0JIb30BaTh MMOJTYYCHHBIC 3HAHUS TIPU
JaJIbHEHIIIeM W3yUYEeHUH TUCIUILTAH
CIIELIUATBHOCTH,

BECTH HAYYHYIO TIOJIEMHKY U JIUCKYCCHIO 110
npobaemMaM, pacCMaTpUBaeMbIM yUeOHOM
JIMCIIUIIMHOM,

BIIAJIETh:

HaBbIKAMHU KOMAaHHOW ¥ UHIUBUAYaIbHON padOTh

know:

- purpose, objectives and main sections of modern
biochemistry;

- methodology and basic scientific methods of
biochemical research;

- main stages of development of biochemistry;

- the most famous biochemist scientists, their areas of
research;

- the main achievements of modern biological
biochemistry;

- prospects for the development of biochemistry in the
21st century;

- requirements for biochemist specialists;

be able to:

- use the acquired knowledge in further study of
specialty disciplines,

- conduct scientific polemics and discussions on
problems addressed by the academic discipline;
have skills in:

- skills of team and individual work when solving
creative problems.
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IIpU pCIICHNUK TBOPYCCKUX 3a4a4.

Cemectp nzyueHus y4eOHON TUCIIMTUTMHBI, MOJTYIIS / 2 2
Semester of study

IpepexBusutsl / Prerequisites - -
TpynoeMKoCThb B 3a4€THBIX AUHHLAX (KpeanuTax) / 3 3
Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 44/64 44/64

camocTosTeapHOM pabotsl / Academic hour of
students' class work, hours of self-directed learning

TpeboBanus u GOpPMBI TEKYIIEH 1 TPOMEKYTOUHON
arrectanuu / Requirements and forms of current and
interim certification

Occe, MoK
3auer

Essay, presentation
Credit
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
Yueonas qucuuminna «@usuka», Moayab « MatemaTuka, GU3NKa U CTATHCTHYECKHE METOAbI AHATU3A » /
Academic discipline « Physics », module « Mathematics, Physics, and Statistical Methods of Analysis »

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

MexaHnka; MoJIeKyIsIpHas (U3MKa 1
TEPMOJUHAMUKA; SJICKTPHUECTBO U MarHETU3M;
ONTHKA; (PU3MKA AaTOMOB M MOJIEKYJI; SJIEMEHTHI
sIIEpHON (PU3UKH

Mechanics; molecular physics and thermodynamics;
electricity and magnetism; optics; physics of atoms and
molecules; elements of nuclear physics

dopmupyemsbie komnerenimu / The formed
competences

[TpuMeHsITh MaTeMaTHYECKUE U CTATUCTUIECKIE
METOJIBI JUTS TUIAHUPOBAHUS M ONITHUMU3AIAN
YCIIOBHIA IPOBEICHHUST XUMUYECKOTO U
OMOXUMHUYECKOTO IKCIIEPUMEHTA, aHATUTHYECKOTO
H3MepeHUsl, 00HAPYKEHHUS U Pa3peIICHUsI CIOKHBIX
MHCTPYMEHTAJIBHBIX CUTHAJIOB, JUIS
MaTeMaTHUeCKOH 00paboTKH, CTATHCTUIECKOTO
aHaJM3a ¥ MHTEPIIPETAIlMY SKCIIEPUMEHTAITBHBIX
JAHHBIX TIPH TPOBEICHUN HAYYHBIX U MTPUKIATHBIX
UCCIIeJOBaHUI B 00J1aCTH OMOXMMUH, MEHIINHEI,
OMOTEXHOJIOTUH U (HapMaKOoIOTUH

To apply mathematical and statistical methods for
planning and optimizing the conditions for conducting
chemical and biochemical experiments, analytical
measurement, detection and resolution of complex
instrumental signals, for mathematical processing,
statistical analysis and interpretation of experimental
data in scientific and applied research in the field of
biochemistry, medicine, biotechnology and
pharmacology

Pesynbrarel 00y4eHus (3HaTh, yMETh, BIIA/ICTh) /
Learning outcomes (know, be able to, have skills in)

3HATh!
- OCHOBHbI€ MTOHATHS U 3aKOHbI MEXaHHUKH,
MOJIEKYJISIPHON (DU3UKH U TEPMOJAUHAMUKH,
3NEKTPUYECTBA U MarHeTH3Ma, BOJIHOBOU U
FEOMETPUYECKOH ONTUKHU, aTOMHOU U AIEPHOU
(u3uKY; - TOPAIOK POBENCHHS (PUZUIECKOTO
9KCIIEpUMEHTA U 00pabOTKH MOJTY4YCHHBIX JaHHBIX,
€IMHUIIBI U3MEPEHUs (PU3NUECKUX BEITHYHUH;

YMETB: - BBIITOJIHATD SKCIIEPUMEHTAIIbHBIC
(hm3nuecKue UCCIeIOBaHMS; - aHATTM3UPOBATh
pe3yNbTaThl IKCIIEPUMEHTA; - HCITOJIb30BaTh
(u3nUecKue METO ! U PELICHUS 3a1a4
OnoJI0TNY; - MOJETIMPOBATh (PU3NIECKHUE TIPOIECCHI.
BIIAJIETh:

- IPaKTUYECKUMH HABBIKAMH (PU3MIECKOTO
9KCIIEPUMEHTAIBHOTO HCCIIEI0BaHU
OHMOJIOTHYECKHX 3aKOHOMEPHOCTEN MPU N3yUEHUH

know:

- basic concepts and laws of mechanics, molecular
physics and thermodynamics, electricity and magnetism,
wave and geometric optics, atomic and nuclear physics;
- the procedure for conducting a physical experiment
and processing the data obtained, units of measurement
of physical quantities;

be able to:

- perform experimental physical research; - analyze the
results of the experiment; - to use physical methods to
solve problems of biology; - to simulate physical
processes.

have skills in:

- practical skills of physical experimental research of
biological laws in the study of special disciplines

52




CIICIMAJIbHBIX TUCHUIIIINH

CemecTp nzydeHus: yaeOHOW JUCTIUITIINHBI, MOTYJIS / 1 1
Semester of study

IpepexBusutsl / Prerequisites - -
TpynoeMKoCThb B 3a4€THBIX AUHHLAX (KpeanuTax) / 3 3
Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 70/50 70/50

camocTosTeapHOM pabotsl / Academic hour of
students' class work, hours of self-directed learning

TpeboBanus u GOpPMBI TEKYIIEH 1 TPOMEKYTOUHON
arrectanuu / Requirements and forms of current and
interim certification

OT4eTs 1o 1a00paTOPHBIM PadOTaM, TICEMEHHAS
KOHTpOJIbHAS paboTa
OK3ameH

Laboratory reports, written test
Exam
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
YueOHast TUCHUILIMHA «XeMOMETPHUKA», MOIYJIb « MaTeMaTuka, GU3NKa M CTATUCTHYECKHE MEeTOAbI aHAIN3A » /
Academic discipline « Chemometrics », module « Mathematics, Physics, and Statistical Methods of Analysis »

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

CTaTHCTUYECKOE OIMCAHUE JaHHBIX. Ananus u
HUHTCPIIPETAlUA PC3YJIbTATOB SKCIICPUMCHTA.
buonornyeckoe 1 MeJUIIMHCKOE IIPUMCHCHUEC
XCMOMCTPHKH.

Statistical description of the data. Analysis and
interpretation of the results of the experiment. Biological
and medical applications of chemometrics.

dopmupyemsbie komnerenimu / The formed
competences

[TpuMeHsITh MaTeMaTHYECKUE U CTATUCTUIECKIE
METOJIBI JUTS TUIAHUPOBAHUS M ONITHUMU3AIAN
YCIIOBHIA IPOBEICHHUST XUMUYECKOTO U
OMOXUMHUYECKOTO IKCIIEPUMEHTA, aHATUTHYECKOTO
H3MepEeHUsl, 0OHAPYKEHHUS U Pa3peIICHUsI CIIOKHBIX
MHCTPYMEHTAJIBHBIX CUTHAJIOB, JUIS
MaTeMaTHUeCKOH 00paboTKH, CTATHCTUYECKOTO
aHaJM3a ¥ MHTEPIIPETAIlMY SKCIIEPUMEHTAITBHBIX
JAHHBIX TIPH TPOBEICHUN HAYYHBIX U MTPUKIATHBIX
UCCIIeJOBaHUI B 00J1aCTH OMOXMMUH, MEHIINHEI,
OMOTEXHOJIOTUH U ()apMaKOJIOTHH.

To apply mathematical and statistical methods for
planning and optimizing the conditions for chemical and
biochemical experiments, analytical measurement,
detection and resolution of complex instrumental
signals, for mathematical processing, statistical analysis
and interpretation of experimental data in scientific and
applied research in the field of biochemistry, medicine,
biotechnology and pharmacology.

Pesynbrarel 00y4eHus (3HaTh, yMETh, BIIA/ICTh) /
Learning outcomes (know, be able to, have skills in)

3HATh!
LeJIb ¥ 33/1a4l XEMOMETPHUKH; OCHOBHBIC MTOHSTHS 1
TEPMHUHOJIOTHIO 00pabOTKU pe3yIbTaToB
OKCIICPUMCEHTA, IINIAHUPOBAHUA U OpTaHU3aluN
IKCIICPHMEHTA,;

— METOABI MPOBEPKU CTATUCTUUYCCKUX T'UIIOTES;

— MCETOBI IIJIAHUPOBAHUA 6I/IOXI/IMI/I‘ICCKOFO
AKCIIEPHMEHTA

YMETh!

MIPOBOJIUTH MaTeMaTHIECKYIO 00paboTKy
9KCIIEPUMEHTAJIBHBIX JaHHBIX, ONPEACIATh
JIOBEPHUTEIHBII MHTEPBAJI TOJYYECHHBIX JaHHBIX;
BBIABJIATH IMOIPEITHOCTU B OKCIICPUMCHTAJIbHBIX
HCCIICA0OBAHUAX WU IMTPUMCHATh METOABI CHUKCHUA
UX BIIUSIHUS HA PE3YJIbTAThl aHAIIN3a; IPOBOIUTH
IIPOBEPKY I'MIIOTE3 C UCITIOJIB30BAHUEM PA3HBIX
MOAXO0A0B; IJIAHUPOBATH U IIPOBOANTDH

know:

the purpose and objectives of chemometrics; basic
concepts and terminology for processing the results of
the experiment, planning and organizing the experiment;
be able to:

to carry out mathematical processing of experimental
data, to determine the confidence interval of the data
obtained; identify errors in experimental studies and
apply methods to reduce their impact on the results of
analysis; test hypotheses using different approaches;
plan and conduct a biochemical experiment; use
computer tools for collecting and processing
experimental data; process multidimensional chemical
analysis data in accordance with modern requirements.
have skills in:

methods of statistical processing of the results of the
experiment; methods of planning and optimizing a
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OMOXMMHUYECKUH IKCIICPUMEHT; UCTIOJIh30BATh
KOMITHIOTEPHBIE CpeIcTBa cOopa U 00padboTKH
AKCTICPUMEHTAILHBIX JaHHBIX; 00pabaThIBaTh
MHOTOMEPHBIC JaHHBIC XUMHUYCSCKOTO aHAIHM3A B
COOTBETCTBHHU C COBPEMECHHBIMH TPCOOBAHHSIMHU.
BIIAJIETh:

METOJIaMHU CTATUCTHYECKON 00pabOTKU
PE3yJIbTaTOB AKCIEPUMEHTA; CIIOCO0aMHU
TUTAHUPOBAHUS M ONITUMH3AINH OHOXHUMHUYECKOTO
9KCTIIEPUMEHTA; HABBIKAMH KOMAaHTHOW U
WHAWBUAYaAITLHON paboThl PU pelICHUH
AHAJTMTUYECKUX 3a]1a4.

biochemical experiment; skills of teamwork and
individual work in solving analytical problems.

CemecTp nzydeHus: yaeOHOM JUCIUITIINHBI, MOTYIIS /
Semester of study

2

2

ITpepexBusuts / Prerequisites

Bricniag matremaTuka

Higher mathematics

TpymoeMKoCTh B 3a4€THBIX EUHHLAX (KpeanuTax) / 3 3
Credit units
KonmuaecTBO ayTMTOPHBIX YacOB U 9aCcOB 60/48 60/48

camocTosTeapHOM pabotsr / Academic hour of
students' class work, hours of self-directed learning

TpeboBanus u GOPMBI TEKYIIEH U TPOMEKYTOUHON
arrecrauuu / Requirements and forms of current and
interim certification

OTueThl o 1a0OpPaTOPHBIM paboOTaM, TECTHI,
MMChbMEHHAsI KOHTPOJIbHAS paboTa
DK3aMeH

Laboratory reports, tests, assessment
Exam
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
YueOHas qucuumiinHa « L{UTOJIOTHsSI M THCTOJIOTHS », MOAYJIb «OCHOBBI OMOJIOTHID /
Academic discipline « Cytology and histology », module « Fundamentals of Biology »

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

Muxpockonus. [{utonorus. I'ucronorus.

Microscopy. Cytology. Histology.

dopmupyemsbie kommerenimun / The formed
competences

[IpuMeHATh 3HaHUS CTPYKTYPHO-(PYHKIIMOHATEHOM
OpraHu3aliy KJIETOK, TKaHEH pacTeHU! u
KUBOTHBIX, OCOOCHHOCTEH KU3HECATEILHOCTH,
(bnIIOTeHNN OCHOBHBIX TAKCOHOMUYECKHUX TPYTIIT
HUBIINX U BBICHINX PACTEHHA, TPHOOB U
rpruOOTIOA0OHBIX OPTraHU3MOB, )KUBOTHBIX, X POJIU
B DKOCHCTEMaXx JUIsl pelIeHus TpoOIieM
pecypcoBeieH s, CEIbCKOTO X031CTBa,
OMOTEXHOJIOTUH, (PapMaKOJIOTHH, TOKCUKOJIOTUHU H
METUITAHEI.

To apply knowledge of the structural and functional
organization of cells, tissues of plants and animals,
features of vital activity, phylogeny of the main
taxonomic groups of lower and higher plants, fungi and
fungi-like organisms, animals, their role in ecosystems
to solve the problems of resource science, agriculture,
biotechnology, pharmacology, toxicology and medicine.

Pe3ynbrarel 00y4eHus (3HATh, yMETh, BIAICTh) /
Learning outcomes (know, be able to, have skills in)

3HATB!

NPUHIUIEI CTPYKTYPHO-(YHKIIMOHATEHON
OpraHM3alMu KJIETOK 9YKapuOT; 3aKOHOMEPHOCTH
nposmdepaniu KJIeToK, UX JICJICHUS IyTeM MHTO03a
U Meii03a, a TaKKe X TeHETHYECKH
JeTePMUHUPOBAHHON (PH3HOIOTUIECKON THOETH
IyTEM arorTo3a; CBOWCTBA CTBOJIOBBIX KIIETOK
3aKOHOMEPHOCTH (DYHKIIMOHAITBHOM
CTICIMAIN3AIMN TTOPOKIAEMBIX MU KJIETOYHBIX
KJIOHOB ITpH ()OPMHUPOBAHHHN TKaHEH 1 OPraHOB
MHOTOKJIETOYHBIX OPraHM3MOB; KJIaCCH()UKAIINIO 1
MOp(O(U3NOTIOTHIO OCHOBHBIX TKaHEH KUBOTHBIX
U 4eJIOBEKa, 3aKOHOMEPHOCTH UX THCTOTeHE3a U
pereHeparuu;

YMETB!

HACTpaWBaTh CBETOBO MUKPOCKOII ¥ UCCIIEIOBATh
C €ro IOMOIIBIO TOTOBBIC IIUTOJIOTMYECKHIE U
THCTOJIOTMYECKHE TPENapaThl; N3rOTaBIUBaTh
mpenapaTsl pACTUTENBHBIX M KUBOTHBIX KIETOK U
MIPOBOJIUTH UX IIUTOJIOTHYECKOE HCCIIEIOBAHNE;

know:

principles of structural and functional organization of
eukaryotic cells; regularities of cell proliferation, their
division by mitosis and meiosis, as well as their
genetically determined physiological death by apoptosis;
properties of stem cells and regularities of functional
specialization of cell clones generated by them in the
formation of tissues and organs of multicellular
organisms; classification and morphophysiology of the
main tissues of animals and humans, the regularities of
their histogenesis and regeneration;

be able to:

adjust the light microscope and use it to examine ready-
made cytological and histological specimens; to produce
preparations of plant and animal cells and to carry out
their cytological examination; identify histological
specimens of the main types of tissues and make their
sketches;

have skills in:
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UICHTU(DUIIMPOBATH THUCTOJOTHYESCKHUEC TPETIapaTh
OCHOBHBIX THIIOB TKAaHEH M JEJIaTh UX 3aPHCOBKU;
BJIAAETD.

HaBBIKaMU Pa0OThI CO CBETOBBIM MUKPOCKOTIOM;
METOJIaMU (PUKCAIK U OKPACKHU TIPEIapaToB;
[TOIXO0IaMH BH3yaJIH3aIiH KIETOYHBIX OpraHell.

skills of working with a light microscope; methods of
fixation and staining of preparations; approaches to
visualize cell organelles.

Cemectp nzyueHust y4eOHON TUCIIMIUIMHBI, MOIYJIIS / 1 1
Semester of study

IpepexBusuts / Prerequisites - -
TpymoeMKoCTh B 3a4€THBIX EIUHHLAX (KpeanuTax) / 3 3
Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 80/40 80/40

camocTosTenbHoi pabotsl / Academic hour of
students' class work, hours of self-directed learning

TpeboBanus U GOpMBI TEKYIIEH 1 MTPOMEKYTOUHOH
arrectanuu / Requirements and forms of current and
interim certification

YcTHBIE ONPOCHI, KOHTPOJIBHBIC Pa0OThI, TECTHI
OK3aMeH

Oral questioning, assessment, tests
Exam
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
YueOHas (ucHUIUINHA « BoTannka 1 MUKoJIOTHS », MOAYJIb « OCHOBBI OHOJIOTHH » /
Academic discipline « Botany and mycology », module « Fundamentals of Biology »

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

Bonopocau. ['pu0bI 1 rpu601o100HbIE OpraHU3MBI.
Bricmue pacrenus.

Fundamentals of Cell Physiology; nervous and humoral
regulation of physiological functions; physiology of
internal systems; physiology of sensory systems;
Physiology of Higher Nervous Activity

dopmupyemsbie komnerenimu / The formed
competences

[IpumeHsITh 3HaHUS CTPYKTYPHO-PYHKIIMOHATILHON
OpraHU3allMH KIETOK, TKaHEH PacTeHUH U
KHUBOTHBIX, OCOOCHHOCTEH KU3HEACIATEIbHOCTH,
(bI/IJ'IOFCHI/II/I OCHOBHBIX TAKCOHOMHWYCCKUX I'PYIIIL
HHU3IIHUX W BbICHIUX paCTCHHﬁ, I‘pI/I6OB u
rpubONOA0OHBIX OPraHU3MOB, )KUBOTHBIX, X POJIN
B 9KOCUCTEMax JJIsl pelIeHus IpodiieM
peCypCOBECHHUS, CENbCKOTO X034HCTBA,
OMOTEXHOIIOTHH, (PAPMAKOIOTHH, TOKCUKOIIOTHH H
MEANLIHBI.

To apply knowledge of the structural and functional
organization of cells, tissues of plants and animals,
features of vital activity, phylogeny of the main
taxonomic groups of lower and higher plants, fungi and
fungi-like organisms, animals, their role in ecosystems
to solve the problems of resource science, agriculture,
biotechnology, pharmacology, toxicology and medicine.

Pesynbrarel 00y4eHus (3HaTh, yMETh, BIIA/ICTh) /
Learning outcomes (know, be able to, have skills in)

3HATB:

- OCHOBHBIEC TEPMUHBI U TIOHSTHS, OCOOEHHOCTH
CTPOEHHSI BOAOPOCIIEH, TprOOB, rprOOIT0100HBIX
OpPraHU3MOB, JIUIIAKMHUKOB U BBICUIMX PACTECHUH HA
MaKpOU MUKPOCKOIIMYECKOM YPOBHSIX; -
0COOEHHOCTH Pa3MHOXEHHS M LIUKIIbI Pa3BUTHS
rpubOB, TPUOOTIOIOOHBIX OPTaHU3MOB,
JINIIAHHUKOB, BOAOPOCIEN U BBICIINX PACTEHUH; -
XapaKTePUCTUKY OCHOBHBIX TAKCOHOMHUYECKUX
IPYII U UX BKHEHIINX NPEACTABUTENEH; - OIBIT
WCTIOJIB30BaHMS JaHHBIX OOTAHUKHA U MUKOJIOTHH
IIPH PEIICHUH MTPOOIIEM PecypCcoBeICHUS,
CeJIbCKOTO X03S5HCcTBa, pa3paboTKe OCHOB
OpTaHu3aIMy OXPaHbI IPUPOBI, HHTPOJAYKIIUH U
KYJIbTUBHPOBAHUS PEJIKUX U XO3SMHUCTBEHHO
MOJIE3HBIX BUIOB PACTEHUM, a TaK)Ke B I€0JIOTHH,
MeAuLHEe, ONOTEXHOJIOTHHU | p.;

YMETh:

know:

- basic terms and concepts, features of the structure of
algae, fungi, fungi-like organisms, lichens and higher
plants at the macro and microscopic levels; - features of
reproduction and development cycles of fungi, fungi-like
organisms, lichens, algae and higher plants; -
characteristics of the main taxonomic groups and their
most important representatives; - experience in using
botany and mycology data in solving problems of
resource science, agriculture, developing the basics of
organizing nature conservation, introduction and
cultivation of rare and economically useful plant species,
as well as in geology, medicine, biotechnology, etc.; be
able to:

- navigate in the variety of algae, fungi, fungi-like
organisms, lichens and higher plants; - to use knowledge
and practical skills in scientific, industrial and
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- OPUEHTUPOBATHCSI B MHOTOOOpa3HH BOJIOPOCIICH,
rpubOB, TPUOOIIOOOHBIX OPraHU3MOB,
JIUIIIAMHUKOB U BBICIIMX PACTEHUM; - UCTIOIB30BaTh
3HAHUS U MPAKTUUYECKUE HABBIKU B HAYUHOM,
MPOU3BOACTBEHHOM U MPUPOAOOXPAHHOM
NEeSTeNbHOCTH, IPU U3YUSHUH APYTUX
OHOJIOTNYECKUX TUCIUILINH,

BJIAACTh:

- HaBBIKaMH UICHTU(DUKAITIN OCHOBHBIX
TaKCOHOMUYECKHX TPYII TPHOOB, TprOOIIOT00HBIX
OPraHu3MOB, JTUIIAHHUKOB, BOJOPOCIEN U BBICIIUX
pacTeHui.

environmental activities, in the study of other biological
disciplines;

have skills in:

- skills in identifying the main taxonomic groups of
fungi, fungus-like organisms, lichens, algae and higher
plants.

CemecTp nzydeHus: yaeOHOM JUCIUITIINHBI, MOTYIIS /
Semester of study

2

2

ITpepexBusuts / Prerequisites

]_[I/ITOJ]OFI/ISI W TUCTOJIOT U

Cytology and histology

TpymoeMKoCTh B 3a4€THBIX EUHHLAX (KpeanuTax) / 3 3
Credit units
KonmuaecTBO ayTMTOPHBIX YacOB U 9aCcOB 72/48 72/48

camocTosTeapHOM pabotsr / Academic hour of
students' class work, hours of self-directed learning

TpeboBanus u GOPMBI TEKYIIEH U TPOMEKYTOUHON
arrecrauuu / Requirements and forms of current and
interim certification

KOHTPOJIbHAS paboTa, TeCT
DK3amMeH

assessment, test
Exam
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
Yueonas qucuuninHa «O0mas 30010rus», MoayJb « OCHOBBI 0HOJI0THH » /
Academic discipline « General Zoology », module « Fundamentals of Biology »

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

Knerounoe crpoenne kak o0l MpU3HAK )KUBBIX
oprann3mMoB. OCOOEHHOCTH OpraHU3alUU U
9BOJIFOLIMOHHBIE IPE0OPa30BaHNs OJHOKIETOUHBIX
opranu3MoB. [IponcxoxaeHne MHOTOKJIETOYHBIX
OpraHu3MoB. WcTunHbIle MHOTOKIETOYHBIC
opranu3mbl. OpraHuzanus JByCIOHHBIX U
TPEXCIONHBIX )KMBOTHBIX. Opranu3anus nojaocTen
TeJla, BOSHUKHOBEHNE HAPYKHOI'O CKEJIeTa U
peoOpa30BaHMs B OPraHU3aLUH Y )KUBOTHBIX.
BropuuHopoThie )XUBOTHBIE. [[peBHUE
BTOPHUYHOPOTHIC 6CCHO3BOHO‘-IHI)IC, BBICHINEC
BTOPHUYHOPOTHIC ) KUBOTHBIC. ITo3BOHOYHEIE
KUBOTHBIE.

Cellular structure as a common feature of living
organisms. Features of the organization and evolutionary
transformations of unicellular organisms. Origin of
multicellular organisms. True multicellular organisms.
Organization of two-layer and three-layer animals.
Organization of body cavities, emergence of the external
skeleton and transformations in organization in animals.
Deuterostomes. Ancient deuterostomes are invertebrates,
higher deuterostomes. Vertebrates.

dopmupyembie kommerenimun / The formed
competences

[IpuMeHATh 3HaHUS CTPYKTYPHO-(QYHKIIMOHATEHOM
OpraHu3alliy KJIETOK, TKaHEH pacTeHU! U
JKMBOTHBIX, OCOOEHHOCTEMN KU3HEAEATEIbHOCTH,
(bMIIOTeHNN OCHOBHBIX TAKCOHOMUYECKHUX TPYIIIT
HUBIINX U BBICIIUX paCTEHUH, TpHOOB U
rpuOOIOI00HBIX OPTaHU3MOB, )KUBOTHBIX, UX POJIH
B DKOCHCTEMAaX JUIsl pelIeHus mpooieM
pECYPCOBEIEHHUS], CEJIbCKOTO X0341CTBA,
OMOTEXHOJIOTHH, (PAPMAKOJIOTHH, TOKCUKOJIOTUHU U
MEIUITHHEI

To apply knowledge of the structural and functional
organization of cells, tissues of plants and animals,
features of vital activity, phylogeny of the main
taxonomic groups of lower and higher plants, fungi and
fungi-like organisms, animals, their role in ecosystems
to solve problems of resource science, agriculture,
biotechnology, pharmacology, toxicology and medicine

Pesynbrarel 00y4eHus (3HaTh, yMeTb, BIIAICTh) /
Learning outcomes (know, be able to, have skills in)

3HATh:
- OCHOBHBIE CTPYKTYpHBIC 1 (DYHKIIMOHATbHEIC
YPOBHHU OpraHHU3alluy JKUBOTHBIX; - MOP(O-
Onoaorn4eckre 0COOEHHOCTH, COBPEMEHHYIO
CHUCTEMY B MHOT000pa3ne )KHBOTHBIX, OCOOCHHOCTH
OHMOJIOTUH U 3KOJIOTUU OCHOBHBIX BHJIOB (DayHBI
benapycu; - pasHooOpa3ue crioco60B pa3MHOKEHUS
1 JKU3HEHHBIX IIUKJIOB KMBOTHBIX, & TAKXKE STarlbl
sMOpHOTeHe3a U UX 3HaYCHUE JUIsl TOHUMAaHUs

know:

- the main structural and functional levels of animal
organization; - morphological and biological features,
modern system and diversity of animals, features of
biology and ecology of the main species of fauna of
Belarus; - the variety of methods of reproduction and life
cycles of animals, as well as the stages of embryogenesis
and their importance for understanding the evolution of
the animal kingdom; - the origin of animals,
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9BOJIIOIMHY )KUBOTHOTO LAPCTBA; - MPOUCXOXKICHHE
’KMBOTHBIX, SBOJTIONMOHHEIE TIPE00pa30BaHM
CHCTEM OPraHOB; - MHOTOOOpa3He IKOIOTHUECKUX
TPYIII )KHBOTHBIX, 0COOEHHOCTHU MX aJamTalHii; -
PO KUBOTHBIX B PYHKIIHOHUPOBAHUH SKOCHUCTEM,
3HAUCHHE X JJIS YETOBEKa M OCHOBBI
PalMOHATIBHOTO MTPUPOAOTIONB30BaHHS U OXPaHBI
KUBOTHOTO MHUPA; - OCHOBHBIC METO/IbI
JMAarHOCTHKY M VICCIIEOBAHUS KUBOTHBIX M UX
pOJIH B 9KOCUCTEMAX.

YMETB:

- IPOBOJIUTH MUKPOCKOIMYECKUE UCCIICIOBAHUS,
NpenapupoBaTh OCHOBHBIE TPYTIITHI JKHBOTHBIX,
KOJIJIEKTHPOBATh U COCTABIISITH HAYYHBIC
KOJIJIEKIIMY )KUBOTHBIX; - KPUTHYECKH OCMBICIUTD
JOCTHKEHHS COBPEMEHHOM 30010rHYECKON HayKH;
- UCTIOJIB30BaTh Pa3HOOOpa3HbIE IPUEMBI U METOIBI
JUTSL MIeHTH(UKAITUH )KHBOTHBIX, H3yUCHHS
0COOCHHOCTEH MX OpraHu3allny,
KHU3HEIESATEIEHOCTH U PA3BUTHS; -
OpTraHU30BBLIBATH U MPOBOJUTH HAYYHO-
UCCIIeIOBATENIBCKYIO paboTy, a TaK¥Ke IKCKYPCHH B
pupoie, paboTaTh ¢ JIUTEPaTypoid, 00padaThIBaTh
u oopmitsTh pe3yibraTsl HUP;

BJIA/IETh:

- OCHOBHBIMH METOZaMH U3y4eHUsI MOP(OIIOTHH 1
aHaTOMHUH 300JIOTHUECKUX 0OBEKTOB, HABBIKAMH
WCTIOJIB30BaHMS CIEUAILHOTO 000PYIOBaHUS JUIS
WX W3YyYCHHUS; - HABBIKAMH BBITIOTHEHHS
OMOJIOTHYECKOI0 PUCYHKA; - OCHOBHBIMU METOJJaMHU
cOopa, KOJJICKITMOHUPOBAHHS U HIICHTU(DUKAIINN
JKUBOTHBIX; - HABBIKAMH BEJICHUSI HAYYHO-
HCCIIEA0BATENbCKON pabOTHI.

evolutionary transformations of organ systems; - the
diversity of ecological groups of animals, the features of
their adaptations; - the role of animals in the functioning
of ecosystems, their importance for humans and the
foundations of rational nature management and
protection of the animal world; - Basic methods for
diagnosing and studying animals and their role in
ecosystems

be able to:

- conduct microscopic examinations, dissect the main
groups of animals, collect and compile scientific
collections of animals; - to critically comprehend the
achievements of modern zoological science; - use a
variety of techniques and methods to identify animals,
study the features of their organization, life and
development; - organize and conduct research work, as
well as excursions in nature, work with literature,
process and design the results of research;

have skills in:

- basic methods of studying the morphology and
anatomy of zoological objects, the skills of using special
equipment for their study; - skills in making a biological
drawing; - the main methods of collecting, collecting
and identifying animals; - research skills.

Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOIYIS /
Semester of study

1
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[MpepexBusutsl / Prerequisites

TpymoeMKoCTh B 3a4€THBIX SIUHUIAX (KpeanuTax) / 3 3
Credit units
KonnuecTBo ayTMTOPHBIX YacOB U 4acoB 72/48 72/48

camocTosTeapHOM pabotsl / Academic hour of
students' class work, hours of self-directed learning

TpeGoBanns u GOpPMBI TEKYIIEH 1 TPOMEKYTOUHON
arrecranmu / Requirements and forms of current and
interim certification

YCTHBIHN ompoc, THCEMEHHAsT KOHTPOJIbHAs padoTa,
TeCcT
DK3aMeH

Oral questioning, assessment, test
Exam
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
YyeOHast TUCHUIIIINHA KAHATOMHS YeJIOBEeKa», MOAY.Ib « DYHKIMOHAIbHAS OMOXHUMHS U (PU3HOJIOTHS YesIoBeKa » /
Academic discipline « Human Anatomy », module « Functional Biochemistry and Human Physiology »

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

OnopHo-ABHTraTeNbHbIN anmapat. OcTeonorus.
Crutanxsonorust. Aaruonorusi. Heponorusi.
OpraHsl 9yBCTB.

Musculoskeletal system. Osteology. Splanchnology.
Angiology. Neurology. Senses.

dopmupyemsbie komnerenimun / The formed
competences

[TpumensaTs 3HaHUE HUIHOIOTHIECKUX TIPOIIECCOB,
(YHKIMOHANBHOW OMOXUMHYECKON
KOMITapTMEHTAIN3AIMU U POJIH MHKPOOHOMA B
MOJ/Iep>KaHUN TOMEOCTa3nca, MEXaHU3MOB H
MPUHIUIIOB PETYISAINNA OMOXUMUYECKUX U
(PU3NOTOTHYECKHX MPOIIECCOB B OTACIBHBIX
OpraHax ¥ TKaHsX, a TAKKe B OPraHu3Me B II€JIOM B
COCTOSIHUH TIOKOS, TPH (PU3HMUECKUX HArpy3KaXx,
MIPH aIalTallii K SKCTPEMaJIbHBIM (haKkTopam AJis
penIeHuUs HayYHBIX M MPAaKTHYECKUX 3a1a4 B
o0sacTé OMOJIOTHH, CIIOPTA, MEAMIIMHBI 1
(hapmakoJioruu

Apply knowledge of physiological processes, functional
biochemical compartmentalization and the role of the
microbiome in maintaining homeostasis, mechanisms
and principles of regulation of biochemical and
physiological processes in individual organs and tissues,
as well as in the body as a whole at rest, during physical
exertion, when adapting to extreme factors to solve
scientific and practical problems in the field of biology,
sports, medicine and pharmacology

Pesynbrarel 00y4eHus (3HaTh, yMETh, BIIA/ICTh) /
Learning outcomes (know, be able to, have skills in)

3HATh!
- OCHOBHBIEC TEPMUHBI U TIOHATHS aHATOMHHA
4eJI0BeKa; - METO/Ibl aHATOMUYECKOT'O
UCCJIEJOBaHNUS; - CTPOEHHE OPraHOB ONOPHO-
JIBUTATEIILHOTO arlapara, MUIeBapUTEIbHON 1
JIBIXATEIbHON CUCTEM, MOYEBBIX M MOJIOBBIX
OpTaHOB, SHJOKPUHHBIX XKeJle3, CEPeIHO-
COCY/IUCTOM CHCTEMBI, OPraHOB KPOBETBOPEHHS
WMMYHHOH CHCTEMBI, HEPBHOI CUCTEMBI U OPTaHOB
YYBCTB;

YMETh:

- 1aTh OIMCAHUE CTPOCHHUS U MOJIOKEHHUS OPraHOB
TeJla YeIOBEKa; - ONPECIISITh CTPYKTYPHBIE
0COOEHHOCTH OPTaHOB TEJA YEIOBEKA; -
MPUBJIEKATh 3HAaHUE CTPYKTYPHO-aHATOMHUYECKHX
0c0oOEHHOCTEH OPraHoB JUIS OLIEHKH HX
(u3nonornyeckux QyHKITHIH;

know:

- basic terms and concepts of human anatomy; - methods
of anatomical research; - structure of the
musculoskeletal system, digestive and respiratory
systems, urinary and genital organs, endocrine glands,
cardiovascular system, hematopoietic and immune
system, nervous system and sensory organs;

be able to:

- to describe the structure and position of the organs of
the human body; - determine the structural features of
the organs of the human body; - to attract knowledge of
the structural and anatomical features of organs to assess
their physiological functions;

have skills in:

- the conceptual apparatus of human anatomy; - skills in
analyzing macropreparations of organs.
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BIAJIETh:
- MOHSATHIHBIM aIapaToM aHATOMHUU YeJIOBEKa; -
HaBBIKAMH aHAJIN3a MaKpPOIPEIIapaToOB OPTaHOB.

Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOIYIIS / 3 3
Semester of study

Ipepexsusutsl / Prerequisites - -
TpymoeMKoCTh B 3a4€THBIX EIUHHLAX (KpeanuTax) / 3 3
Credit units

KosnruecTBO ayIMTOPHBIX YaCOB U YaCOB 64/56 64/56

camocTosTenbHoi pabotsl / Academic hour of
students' class work, hours of self-directed learning

TpeboBanus U GOpMBI TEKYIIEH 1 MTPOMEKYTOUHOH
arrectanuu / Requirements and forms of current and
interim certification

YcrHblii onpoc, pedepar, TeCThI
OKx3aMeH

Questioning, presentation, tests
Exam

64




Cneuunanbaocts / Speciality: buoxumus / Biochemistry
Yyeonasi pucumminna « ®@U3M010rus YeJI0OBeKa H )KHBOTHBIX », MOLYJIb « PYHKIMOHAIbHASI GUOXUMHS ¥ (U3HOIOTHS Ye0BeKa » /
Academic discipline « Human and Animal Physiology », module « Functional Biochemistry and Human Physiology »

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

dusnonorus Bo30yauMsIx TkaHel. Heiipo-
ryMoOpajibHas peryssinus Gu3noaoruuecKux
(dhyaxmuit. O6mas GU3NOIOTHS IIEHTPATEHOM
HEepBHOM crcTteMbl. YacTHast pU3N0I0THS
LIEHTPAJIbHOM HEPBHOU cUCTEMBI. [ OpMOHabHas
perymsmus GyHKIME. BHyTpeHHs s cpena
opranuszma. OU3HONOrUs CEPACYHO-COCYTUCTON
CUCTEMBI, IbIXaHHs, TUILIEBaPEHNU,
BBIICITUTENBHBIX IPOLIECCOB, CEHCOPHBIX CUCTEM,
BBICIIIEH HEPBHOM fesTensHOCTH. OOMEH BEIIeCTB U
SHEPTUU. MUTaHUe. GUIUOJIOTHUSI TEPMOPETYIISIIHH.

Physiology of excitable tissues. Neuro-humoral
regulation of physiological functions. General
physiology of the central nervous system. Particular
physiology of the central nervous system. Hormonal
regulation of functions. Internal environment of the
body. Physiology of the cardiovascular system,
respiration, digestion, excretory processes, sensory
systems, higher nervous activity. Metabolism of
substances and energy. nutrition. physiology of
thermoregulation.

dopmupyemsbie komnerenimu / The formed
competences

[TpumensTh 3HaHUE (HUINOTOTUIECKUX MPOIIECCOB,
(hyHKIIMOHATBHON OMOXUMHYECKOMH
KOMITApTMEHTAIN3AIMU M POJIH MHKPOOHOMA B
MoJIIeP)KaHNH TOMEOCTa3Hca, MEXaHU3MOB U
NPUHIUIIOB PETYISIHA ONOXUMHYECKHUX U
(U3HOIOTHYECKUX TPOIIECCOB B OTACIBHBIX
OopraHax v TKaHsAX, a TAKXKEC B OpraHu3Me B 1ICJIOM B
COCTOSIHUH TIOKOSI, TPH (PU3MUECKUX HArpy3Kax,
NIPY aJanTaluH K SKCTPEeMaIbHBIM (hakTopam Juist
PEeIICHUA HAYYHBIX U IPAKTUYCCKUX 3a/la4 B
o0acTi OMOJIOTHH, CTIOPTa, MEAUIIUHEI H
(hapmaxomoruu

Apply knowledge of physiological processes, functional
biochemical compartmentalization and the role of the
microbiome in maintaining homeostasis, mechanisms
and principles of regulation of biochemical and
physiological processes in individual organs and tissues,
as well as in the body as a whole at rest, during physical
exertion, when adapting to extreme factors to solve
scientific and practical problems in the field of biology,
sports, medicine and pharmacology

Pesynbrarel 00y4eHus (3HaTh, yMeTb, BIIAICTh) /
Learning outcomes (know, be able to, have skills in)

3HATh:
-KJIACCHUYECKHE U COBPEMEHHBIC TCOPUU H
MPECTABICHUS O MPOLECcCaX PeryIsIIuH
COMAaTHYECKHX, BUTAIBHBIX M KOTHUTHBHBIX
(hyHKIMI opraHu3mMa; -OCHOBHBIE TIOHATHS TEOPHH
OmonIIeKTporeHe3a, CTpOeHNe U (HyHKITHH
KJIETOYHOW MEMOPaHbI, POJIb MOHHBIX KaHAJIOB,
MEPEHOCUYUKOB M PELIENITOPOB B MEKKIIETOUHBIX
MH(OPMAITMOHHBIX B3aUMOJICHCTBHSIX; ~CTPOCHHUE U

know:

- classical and modern theories and ideas about the
processes of regulation of somatic, vital and cognitive
functions of the body; - the basic concepts of the theory
of bioelectrogenesis, the structure and functions of the
cell membrane, the role of ion channels, carriers and
receptors in intercellular information interactions; - the
structure and functions of the main anatomical and
functional systems of the organism that ensure its
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(YHKIIMY OCHOBHBIX aHATOMHUYECKUX U
(YHKLIMOHAIBHBIX CUCTEM OPraHU3Ma,
o0ecreYnBaroLIMX €ro BBDKUBAHUE U IIOBEICHHE; -
CTPYKTYPY ¥ QYHKIMH PA3IUYHBIX OTJCIOB
TOJIOBHOT'O M CIIMHHOT'O MO3Ta, HEMpOXUMHUUECKHE
MeXaHU3Mbl HHTETPATUBHO-KOOPAMHALIIOHHOM
JIESTENEHOCTU HEPBHOM CHCTEMBI;

YMETB:

-HCI0JIb30BaTh OCHOBHBIE 3aKOHOMEPHOCTH
(YHKIMOHUPOBAHUS OPraHU3Ma B IIE€JaroruyecKon
Y HAy4YHOH JI€ATeNbHOCTH; ~-CaMOCTOSITEIHHO
[UTAHUPOBATh M OPraHNU30BBIBATh MPOCTOM
(U3UOTIOrHYECKU SKCIIEPUMEHT, BKJIIOYAs
MaTeMaTHUYEeCKUI aHaJN3 ero pe3yabTaToB; -
BJa/I€Th KIACCUYECKUMH METOJUKAMHU MaJIoro
MPaKTUKyMa 10 (DU3HOIOTHH (3aIHCh U
KOJIMYECTBEHHBIN (0€3 IMarHOCTHKH) aHaJIH3
3NEKTPOKAPAUOTPAMMBI, CITUPOT PAMMBEI,
MHOTIPaMMBbI, U3MEPEHUE apTEePUAILHOTO IABJICHUS,
oTpeieSieHHe TPaHuUL] TOJISl 3PEHUSI, OCTPOTHI
3peHus U ciayxa, 00bemMa KpaTKOBPEMEHHOM
MaMsITH, YCTAaHOBJIEHHE TPYIIIbI KPOBU IO CHCTEME
ABO u np.);

BJIA/IETh:

- COBpPEMEHHBIMU (PU3HOIOTHUECKUMH METOIUKAMH
OLIEHKH (PYHKIIMOHAJILHOTO COCTOSIHUSI OpraHu3Ma
YeJloBeKa (3arch U KOJIMYECTBEHHBIN, 03
JMAarHOCTHUKH, aHAJIN3 TTOKa3aTeeh
KHU3HEICITEIBHOCTH), B TOM YHCJIE KOMIIbIOTEPHON
aNeKTpoKapauorpadueit, naTepanorpadpue,
KOMITHIOTEPHOU criuporpadueit, crrocodbamu
M3MEpEHHs apTePHUAIBHOTO JABJICHUS,
KOMIIBIOTEPHOM peorpadueil, OUeHKON CTeneHn
HACBIIIEHHS KPOBHU KUCIOPOJIOM, U JIp.); -
HaBbIKaMH HCIIOJIb30BaHHUSI OCHOBHBIX

survival and behavior; - the structure and functions of
various parts of the brain and spinal cord, neurochemical
mechanisms of integrative-coordination activity of the
nervous system;;

be able to:

- to use the basic laws of the functioning of the body in
pedagogical and scientific activities; - independently
plan and organize a simple physiological experiment,
including mathematical analysis of its results; - master
the classical methods of a small workshop in physiology
(recording and quantitative (without diagnosis) analysis
of an electrocardiogram, spirogram, myogram,
measurement of blood pressure, determination of the
boundaries of the visual field, visual acuity and hearing,
short-term memory capacity, determination of blood
group according to the ABO system, etc.);

have skills in:

- modern physiological methods for assessing the
functional state of the human body (recording and
guantitative, without diagnostics, analysis of vital signs),
including computer electrocardiography,
intervalography, computer spirography, methods of
measuring blood pressure, computer rheography,
assessment of the degree of blood oxygen saturation,
etc.); - skills of using the basic laws of the functioning of
the sympathetic and parasympathetic nervous systems in
its interaction with the immune system in pedagogical
and scientific activities.
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3aKOHOMEPHOCTEH (PYHKIIMOHUPOBAHHUS
CHMIMAaTHYECKON U MapacuMNaTHYeCKO HEPBHOU
CHUCTEMBI B €€ B3aUMOJICCTBUH C UMMYHHOU
CHCTEMOU B NIEJArOrMYECKOW U HAYYHOU
JIeSITeJILHOCTH.

CemecTp nzydeHus: yaeOHOW JUCTIUITIINHBI, MOTYJIS /
Semester of study

4

4

IpepexBusutsl / Prerequisites

AHaTOMHSA YeJIOBEKA

Human Anatomy

TpymoeMKoCTh B 3a4€THBIX eIUHHLAX (KpeanuTax) / 3 3
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 112/104 112/104

camocTosTeapHOM pabotsl / Academic hour of
students' class work, hours of self-directed learning

TpeboBarus 1 GOpPMBI TEKYIIEH 1 TPOMEKYTOUHON
arrecraumu / Requirements and forms of current and
interim certification

YcTHbIH ompoc, pedepar, Tect
OKk3ameH

Oral questioning, sresentation, test
Exam
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
Yueonas qucuuminHa « ODyHKIHOHATbHASL OMOXUMUS», MOAYJIb « DYHKIHOHATbHAA OHOXUMUS U PU3HOJIOTHS YeSI0BeKa » /
Academic discipline « Functional biochemistry », module « Functional Biochemistry and Human Physiology »

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

(D}/'HKHI/IOHaJ'II)HaH OHMOXUMUS KpOBH, ICUCHU,
IIOYCK, COC)II/IHI/ITGJ'II)HOI‘/'I TKaHH, MBIIIII, HepBHOI;'I
cucTeMbl. bruoxummus ITUIICBAPCHU.

Functional biochemistry of blood, liver, kidneys,
connective tissue, muscles, nervous system.
Biochemistry of digestion.

dopmupyemsbie komnerenimun / The formed
competences

[TpumensaTs 3HaHUE HUIHOTOTHIECKUX TTPOIIECCOB,
(YHKIMOHANBHOW OMOXUMHYECKON
KOMITapTMEHTAIN3AIMU U POJIH MHKPOOHOMA B
MOJ/Iep>KaHUN TOMEOCTa3nca, MEXaHN3MOB H
MPUHIUIIOB PETYISAINNA OMOXUMUYECKUX U
(PU3NOTOTHYECKHX MPOIIECCOB B OTACIBHBIX
OpraHax ¥ TKaHsX, a TAKKe B OPraHu3Me B II€JIOM B
COCTOSIHUH TIOKOS, TPH (PU3HMUECKUX HArpy3KaXx,
MIPH aIalTallii K SKCTPEMaJIbHBIM (haKkTopam AJis
peUIeHuUs HAyYHBIX M MPAaKTUYECKUX 3a]a4 B
o0sacTé OMOJIOTHH, CIIOPTA, MEAMIIMHBI 1
(hapMaKoJIoruH.

Apply knowledge of physiological processes, functional
biochemical compartmentalization and the role of the
microbiome in maintaining homeostasis, mechanisms
and principles of regulation of biochemical and
physiological processes in individual organs and tissues,
as well as in the body as a whole at rest, during physical
exertion, when adapting to extreme factors to solve
scientific and practical problems in the field of biology,
sports, medicine and pharmacology

Pesynbrarel 00y4eHus (3HaTh, yMETh, BIIA/ICTh) /
Learning outcomes (know, be able to, have skills in)

3HATB:
- [1eJ1b, 3aJ1a49H U OCHOBHBIE pa3JIeIbl
(hYHKITMOHAITBHON OMOXUMUH; METOJIOJIOTHIO U
OCHOBHbBIC HAyYHbIE METO/IbI, U TIPUEMBI
OMOXMMHUYECKUX UCCIIEOBAaHUI OPTraHOB, TKaHEH U
OpraHu3Ma B IEJIOM;

- 0coOeHHOCTH 0OOMEHa BEIIECTB, TPUHIIUTIOB
PETYJSINY B OTJEIBHBIX OPTaHaX U TKaHSX,
B3aMIMOCBSI3b OMOXUMHUYECKUX U (PU3UOIOTUIECKIX
MPOIECCOB, JIEKAITUX B OCHOBE TOW WIJIM UHOU
(hyHKIIMH OpraHn3ma.

- HOBEHUIINE TOCTHXKEHUS B 00JIaCTH
(hyHKIIMOHATHHOW OMOXUMHUHU U TIEPCIIEKTUBBI HX
WCTIOJIb30BaHMS,

YMETb:

- NCTIOJIb30BaTh TEOPETUUECKUE U
9KCIIEpUMEHTAIILHBIE JJAHHBIE B 00JIaCTH

know:

- structural organization and regularities of functioning
of prokaryotic cells; - characteristics of the main groups
of prokaryotes, their representatives; - the role of
microorganisms in the circulation of substances, soil
formation processes and soil fertility, in the processing
of industrial waste and detoxification of substances; -
practical use of microorganisms;

be able to:

- to use theoretical and experimental data in the field of
functional biochemistry to explain the mechanisms of
metabolic processes disorders in the animal body and the
human body in normal and in the development of
pathology;

- apply knowledge in the field of functional
biochemistry to solve practical problems;
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(YHKIMOHANBEHOW OMOXUMHUM IS OOBSICHEHHS
MEXaHN3MOB HapyIICHUI MeTa0OIMIECKIX
MPOLIECCOB B )KUBOTHOM OPTaHNU3ME U OpraHU3Me
YeJloBeKa B HOpME M IIPU pa3BUTHUHU MAaTOJIOTHH;

- IPUMCHSATH 3HAHUA B obmactu (I)yHKHHOHaﬂLHOfI

OMOXMMUM ISl PEIICHHS IPaKTUYECKHX 337124,
- TOJIb30BATHCS CIIEIMATH3UPOBAHHBIMH Oa3aMu
JaHHBIX U pecypcaMu MHTepHeTa B 0061IacTn
(hyHKIIMOHATPHAS OMOXVMHM;

BIIAJICTh:

- OMOXUMHUYECKUMH METOIaMH UCCIICAOBAHUS
0COOCHHOCTEN META0OINIECKHIX MPOIIECCOB H
PETYISLUN B OpraHax M TKaHSIX )KUBOTHOTO
OpraHu3Ma B COOTBETCTBUH C (DyHKIIMOHATBHOM
creLuaaIn3aIueii;

- HaBBIKaMH ITOMCKA, T0A00pa U MCIIOIb30BaHUS
HHPOPMAIIUH 10 BOTpocaM (HyHKIIMOHATBHOM
OHMOXUMUM;

- OCHOBHBIMH TIpHEMaMu 00paOOTKH U aHAIM3a
IKCTIEPUMEHTAIBHBIX JTaHHBIX.

- use specialized databases and Internet resources in the
field of functional biochemistry;

have skills in:

- OMOXUMHYECKUMH METOaMH HUCCIICAOBaHUS
ocobeHHOCTeH MeTabOTNUECKUX MPOLIECCOB U
PETYIALIN B OpraHax M TKaHSIX )KUBOTHOTO OPraHU3Ma B
COOTBETCTBHH C (PYHKIIMOHATIBHOH CHIelMaIN3aINeii;

- HaBBIKAMH TTOMCKa, TIOA00Pa U HCIIOIB30BAHUS
rH(OPMAITUH 110 BOTIpocaM (PYHKIIMOHATEHOM
OHMOXHMHUU;

- OCHOBHBIMH IIpUeMaMu 00pabOTKH 1 aHAIIN3a
IKCTIEPUMEHTAIBHBIX JaHHBIX.

CeMecTp u3ydeHus: y4eOHOM JTUCIIMITIUHBI, MOTYJIS /
Semester of study

4

4

IMpepexsusutsl / Prerequisites

CrpykrypHas Ouoxumusi, Metabomuueckast

Structural Biochemistry, Metabolic Biochemistry

OHOXUMUSI
TpynoeMKoCTh B 3aU€THBIX eUHHIAX (KpeanuTax) / 3 3
Credit units
KonnuecTBo ayTMTOPHBIX YacOB U 4acoB 68/52 68/52

camocTosTeapHOM pabotsr / Academic hour of
students' class work, hours of self-directed learning

TpeboBanus 1 GopMbI TEKYIIEH 1 TPOMEKYTOUHON
arrecrarnuu / Requirements and forms of current and
interim certification

OT4eTHI 10 Ta00PATOPHBIM PabOTaM, TECTHI
DK3aMeH

Laboratory reports, tests
Exam
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
YueOHas qucuumiinHa « MoJiekyJIsipHble MeXaHU3MbI TOPMOHAJIBbHOI peryJsiiny », MoayJib « @YHKIHOHATbHASL OMOXUMUS U (PU3HOJIOTUS YeSIOBeKa » /
Academic discipline « Molecular Mechanisms of Hormonal Regulation », module « Functional Biochemistry and Human Physiology »

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

MorekynspHbIe MEXaHU3MBI ICHCTBHS TOPMOHOB 1
nepeay peryIsITOPHBIX CUTHAIOB. Perymsims
KIJIETOYHOTO OTBETA TKAHEBBIMH TOPMOHAMH U
(bakropamu pocta. OCOOCHHOCTH CTPOCHHUS,
OKCIIPECCHUHU I'CHOB, MOJICKYJISIPDHBIC MCXaHU3MbI
JIECTBUS OSIKOBO-TICTITHIHBIX TOPMOHOB.
CoBpeMeHHbIC TIPE/ICTABICHHS O OMOCHHTE3E,
CTPpOCHUH, PCUCHIUN, MOJICKYJIIPDHBIX MCXaHU3Max
JCHCTBUSI TOPMOHOB, MPOU3BOTHBIX AMHHOKHCIIOT.
MexaHu3Mbl OMOCHHTE3a, META00IN3MA,

OMOJIOTUYECKOTO ICHCTBHSI CTEPOUIHBIX TOPMOHOB.

Molecular mechanisms of hormone action and
transmission of regulatory signals. Regulation of cellular
response by tissue hormones and growth factors.
Features of the structure, gene expression, molecular
mechanisms of action of protein-peptide hormones.
Modern ideas about biosynthesis, structure, reception,
molecular mechanisms of action of hormones, amino
acid derivatives. Mechanisms of biosynthesis,
metabolism, biological action of steroid hormones.

dopmupyemsbie komnerenimu / The formed
competences

[TpumensTh 3HaHUE HUINOTOTUIECKUX MTPOIIECCOB,
(hyHKIIMOHATBHON OMOXUMHYECKOMH
KOMITApTMEHTAIN3AIMU M POJIH MHKPOOHOMA B
MoJIIeP)KaHNH TOMEOCTa3Hca, MEXaHU3MOB U
NPUHIUIIOB PETYISIHA ONOXUMHYECKHUX U
(U3HOIOTHYECKUX TPOIIECCOB B OTACIBHBIX
OopraHax v TKaHsAX, a TAKXKE B OpraHu3mMe B IC€JIOM B
COCTOSIHUH TIOKOSI, TPH (PU3MUECKUX HArpy3Kax,
NIPY aJanTaluH K SKCTPEeMaIbHBIM (hakTopam Juist
PEeIICHUA HAYYHBIX U IPAKTUYCCKUX 3a/la4 B
o0acTi OMOJIOTHH, CTIOPTa, MEAUIIUHEI H
(hapmakosorum.

Apply knowledge of physiological processes, functional
biochemical compartmentalization and the role of the
microbiome in maintaining homeostasis, mechanisms
and principles of regulation of biochemical and
physiological processes in individual organs and tissues,
as well as in the body as a whole at rest, during physical
exertion, when adapting to extreme factors to solve
scientific and practical problems in the field of biology,
sports, medicine and pharmacology.

Pesynbrarel 00y4eHus (3HaTh, yMeTb, BIIAICTh) /
Learning outcomes (know, be able to, have skills in)

3HaTh:
- METOJIOJIOTHIO MCCIIEIOBAHUH B 00JIaCTH
MOJICKYJIIPHOM 3HIOKPUHOJIOTUH; - OHOXUMHIO
TOPMOHOB ¥ TOPMOHOTIOJIOOHBIX COSTMHEHU,
MOJICKYJIIPHBIN MEXaHU3M IEUCTBHsI, 0COOCHHOCTH
CTPOEHUS PELIETITOPOB U SKCIIPECCUU T€HOB,
NPUHIUIIBL B3aUMOACUCTBUS PEryIITOPHBIX
MEXaHHM3MOB; - HOBEHIIINE JOCTHKEHUS B 00JIaCTH
COBPEMEHHOU MOJIEKYJIAPHON SHJOKPHUHOJIOTHUHU U

know:

- research methodology in the field of molecular
endocrinology; - biochemistry of hormones and
hormone-like compounds, molecular mechanism of
action, features of receptor structure and gene
expression, principles of interaction of regulatory
mechanisms; - the latest achievements in the field of
modern molecular endocrinology and the prospects for
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MEPCIEKTHBBI X UCTIONB30BaHUS B Pa3THYHBIX
00JTaCTSIX HAPOJHOTO XO3HUCTBA, METUIINHBI,
(hapmarum.

YMETh:

- MCTIOJIB30BaTh METOABI TEOPETUUECKOTO U
9KCIIEPUMEHTATLHOTO MCCIICAOBAHUN JIIISI H3YUCHHUSI
Pa3NUYHBIX aCTIEKTOB MOJIEKYIISIPHOM
SHIOKPUHOJIOTHH; - TPUMEHSThH 3HAHUS O
MeXaHU3Max JICHCTBUS WHUBHIYATBHBIX
TOPMOHOB JIJIsl OOBSICHEHUSI HApyIIICHU I
MeTaboIM3Ma; - MPUMEHSITh 3HAHHS O
MOJICKYJISIPHBIX MEXaHU3Max PeryJsiuu 0OMeHa
BellecTB U (YHKIMH OpraHu3Ma Jiis TOHUMaHUS
OMOXMMHUYECKHX OCHOB TOMEOCTA3a; -
WCTIONB30BaTh 3HAHMsI B 00JIACTH MOJIEKYJISIPHOI
SHIOKPUHOJIOTHH JUTSI PEIIICHUS MPAKTHYCCKUX
3ajay,

BIIAJICTh!

- METO/IOJIOTHEH U METOJIAMH PEIICHUS
TEOPETUUECKUX U MPAKTUIECKUX 33724 B 00JIaCTH
MOJIEKYJISIPHON SHIOKPHHOJIOTHH Ha OCHOBE BCEH
COBOKYITHOCTH MPUOOPETEHHBIX 3HAHUN W YMEHUH

their use in various fields of the national economy,
medicine, pharmacy.

be able to:

- use methods of theoretical and experimental research
to study various aspects of molecular endocrinology; -
apply knowledge about the mechanisms of action of
individual hormones to explain metabolic disorders; - to
apply knowledge about the molecular mechanisms of
regulation of metabolism and body functions to
understand the biochemical foundations of homeostasis;
- use knowledge in the field of molecular endocrinology
to solve practical problems;

have skills in:

- methodology and methods for solving theoretical and
practical problems in the field of molecular
endocrinology based on the entire set of acquired
knowledge and skills

Cemectp nzyueHus: yd4eOHON TUCIMIUIMHBL, MOLYIS /
Semester of study

4

4

IMpepexBusutsl / Prerequisites

CrpykrypHas Ouoxumusi, Metabommueckast

Structural Biochemistry, Metabolic Biochemistry

OMOXUMHSI
TpynoeMKOCTb B 3a4€THBIX IUHHLAX (KpeanuTax) / 3 3
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 50/70 50/70
camocrosiTenbHoN pabotsl / Academic hour of
students' class work, hours of self-directed learning
TpeboBanus U GOPMBI TEKYIIEH U TPOMEKYTOUHOH TECTBI tests
arrecraruu / Requirements and forms of current and 3ager Credit

interim certification
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
Yueonas qucuuninia «CnopTuBHasi 0MOXUMUA», MOAYJIb « DYHKIHOHATbHASI OMOXUMUS U (PU3HOJIOTHUS YeSIOBeKa » /
Academic discipline « Sports Biochemistry », module « Functional Biochemistry and Human Physiology »

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

WnTterpanus u perynsius oOMeHa BEIECTB -
OroxmuMHUeCcKasi OCHOBA MPOILIECCOB aIanTallly.
BHOXMMHS MBIIIEYHOTO COKPALEHHUSL.
buosHepreTrka MpIIEYHON JEATENBHOCTH.
buoxuMmnyeckue U3MEHEHUs B OpraHu3Me Ipu
BBINOJIHCHUU PAaOOThI Pa3InuHON MOIIHOCTH U
MIPOJOJDKUTENBHOCTH. MOJEKYyIIpHBIE MEXaHU3MBI
YTOMJIEHUS, XapAKTEPUCTUKA [IEPEYTOMIICHMUS,
XPOHHYECKOTO YTOMIICHHSI U TIEPEYTOMIICHUSI.
bruoxuMuyeckne 3akOHOMEPHOCTH BOCCTaHOBIICHHS
mocJjie Harpy3ku, OMOXHUMHUYECKOH 1
(hM3HOJIOTMYECKOM aIanTal[iK K MBIIIICYHON
pabote. buoxnmuueckas xapakTepuCcTHKa
OCHOBHBIX JIBUTaTEJIbHBIX KauecTB. Biusanue
0COOBIX YCIIOBHI BHEUTHEH CpeJibl Ha OPraHu3M
YeNoBeKa. buoxumuueckne 0OCHOBBI
PalMOHATIBHOIO MUTAHUS U OMOXUMHYECKHUN
KOHTPOJIb B CLIOPTE. BHOXMMUYECKHE OCHOBBI
AHTHUJIOIIMHIOBOTO KOHTPOJISI B CIIOPTE U
OroXuMHUYECKOe 0OOCHOBAaHHE PUMEHEHHS
(hapMaKoIOTHUECKIX CPEJICTB JUIsl TIOBBIIICHHUS
aJjanTalyuy OpraHu3Ma K Harpy3Kam.

Integration and regulation of metabolism is the
biochemical basis of adaptation processes. Biochemistry
of muscle contraction. Bioenergetics of muscular
activity. Biochemical changes in the body when
performing work of different power and duration.
Molecular mechanisms of fatigue, characteristics of
overwork, chronic fatigue and overwork. Biochemical
regularities of recovery after load, biochemical and
physiological adaptation to muscle work. Biochemical
characteristics of the main motor qualities. Influence of
special environmental conditions on the human body.
Biochemical foundations of rational nutrition and
biochemical control in sports. Biochemical foundations
of anti-doping control in sports and biochemical
substantiation of the use of pharmacological agents to
increase the body's adaptation to loads.

dopmupyembie kommerenimun / The formed
competences

[TpumensTh 3HaHUE HUIHOIOTHYECKUX TTPOIIECCOB,
(YHKINOHANBHOW OMOXUMHYECKON
KOMITAPTMEHTAJIM3AIUU H PO MUKPOOHOMA B
MOJAEP’)KaHIH TOMEOCTA3HCa, MEXaHU3MOB U
MPUHLUIIOB PETYJSIMNA ONOXUMUYECKUX U
(DU3UOTOTHYECKHX MPOIIECCOB B OTACIBHBIX
opraHax M TKaHsX, a TAK)KE B OPraHU3ME B IIEJIOM B
COCTOSIHMHM TIOKOS, ITpH (PU3HMUECKUX HArpy3Kax,
[IPU alanTaluH K SKCTpEMaJIbHBIM (pakTopam 1Jist
pelleHrs HAyYHBIX M NPAKTHUYECKHX 3a/1a4 B

Apply knowledge of physiological processes, functional
biochemical compartmentalization and the role of the
microbiome in maintaining homeostasis, mechanisms
and principles of regulation of biochemical and
physiological processes in individual organs and tissues,
as well as in the body as a whole at rest, during physical
exertion, when adapting to extreme factors to solve
scientific and practical problems in the field of biology,
sports, medicine and pharmacology.
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o0acTu OMOJIOTHH, CIIOPTa, METUITUHBI U
(hapMakoI0THH.

Pesynbratel 00y4eHus (3HATh, yMETh, BIAICTh) /
Learning outcomes (know, be able to, have skills in)

3HATD:

- OMOXUMHYECKUE MEXaHU3MbI YTOMJICHUS; -
OMOPHEPTETUKY MBIIIICUHOM JACSITEILHOCTH; -
3aKOHOMEPHOCTH OMOXMMUYECKOH U
(hM3MOSTOTHYECKOH aaNTalluy K MBIIIIETHON padoTe
Pa3IUYHON MOIIHOCTH U TPOIOJKUTEILHOCTH; -
OMOXUMHUYECKHE OCHOBBI PAIIMOHATBHOTO MTUTAHHS
CTIOPTCMEHOB;

YMETh:

- UCITOJIH30BaTh 3HAHUE OCHOBHEIX
3aKOHOMEPHOCTEH OMOXUMHU CIIOpTA JUIS
MTOBBIIICHHMS aaNTallid OPraHu3Ma K Harpyskam; -
KCIIOJIb30BaTh 3HAHUS OMOXUMHHU SKCTPEMaIbHBIX
COCTOSTHUI JIJIsl PEIICHHS TEOPETHUECKUX U
MPAKTUYECKUX 337124,

BJIAJIETh:

- nHpopMaIreit 00 OCHOBHBIX IPyIIax
MHUKPOOPTaHU3MOB ¥ BUPYCOB, OCOOCHHOCTSIX MX
YKU3HEACITEIbHOCTH, B3aUMOICUCTBUS C IPYTHMHU
OpraHU3MaMH; - IPUHIIUIIAMH T10100pa
OMOJIOrHYECKHUX 00BEKTOB 1A
OMOTEXHOJIOTUYECKUX MPOU3BOJICTB, a TAKIKE
METOJIMYCCKUMH TOJIXOaMH TI0 YIIYUIICHUIO UX
MPOU3BOJICTBEHHBIX XaPAKTEPUCTHK METOJAMH in
VIVO H In VItro; - OCHOBHBIMH CBEIEHUSIMU 00
OpraHu3auyd OMOTEXHOJOTHIECKOTO
IIPOM3BOJICTBA.

know:

- biochemical mechanisms of fatigue; - bioenergetics of
muscle activity; - regularities of biochemical and
physiological adaptation to muscle work of various
power and duration; - biochemical foundations of
rational nutrition of athletes;

be able to:

- to use knowledge of the basic laws of biochemistry of
sports to increase the body's adaptation to loads; - to use
knowledge of the biochemistry of extreme states to solve
theoretical and practical problems;

have skills in:

- methods for studying biochemical changes in the body
in physical exertion; - methods for assessing the process
of biochemical adaptation of the body to extreme
factors; - the basic methods of processing and analysis of
experimental

Data.

Cemectp nzyueHus: yd4eOHON TUCIMIUIMHBI, MOIYIS /
Semester of study

3

3

IMpepexBusutsl / Prerequisites

CrpyktypHas Onoxumusi, Metabosmaeckas
Onoxumusl

Structural Biochemistry, Metabolic Biochemistry

TpynoeMKoCTh B 3a4€THBIX eAMHHIIAX (KpeauTax) /
Credit units

3

3
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KOJ’II/I‘IGCTBO AyAUTOPHBIX YaCOB U 4aCOB
caMmocTosTeapHOM paboter / Academic hour of
students' class work, hours of self-directed learning

46/62

46/62

TpeboBanus U GopMbI TEKYIIEH 1 TPOMEKYTOUHOH
arrectanuu / Requirements and forms of current and
interim certification

YcrHbIl omnpoc, pedepaT, TeCThI
3auer

Oral questioning, essay, tests
Credit
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
Yyeonasi nucumminna «BHoJIOrnYecky aKTHBHbIE BEeLIECTBA», MOAY.Ib « BuoTpancdopmanust 1 6uoI0oruyeckasi aAKTHBHOCTh OPraHHYECKHX U

HECOPraHnvdeCKMUX BEIIECTB » /

Academic discipline « Biologically active substances », module «Biotransformation and biological activity of organic and inorganic substancesy

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJTYJIS
/ Brief summary

buonoruuecky akTUBHBIE BEILIECTBA,
[IPUHUMAIOLIIE yJacTUe BO BHYTPUBHUIOBBIX U
MEXBUIOBBIX B3aUMOJIEHCTBUX. bruonorudecku
AKTUBHBIE BEIIECTBA PACTUTENHEHOTO
MPOUCXOXKAEHHS. BUOTeHHBIE aMUHBI.
Monekynsprele MEXaHU3MbI Pa3BUTHS

HApKOTUYECKON 3aBUCUMOCTH. [JonuHr. BUTaMUHBIL.

Brinenenue u ourictka bAB. JlekapcTBeHHBIE
npemapaTsl. MeTOIbI OIIEHKH OMOJIOTHUECKOM
AKTHUBHOCTH.

Biologically active substances that take part in
intraspecific and interspecific interactions. Biologically
active substances of plant origin. Biogenic amines.
Molecular mechanisms of drug addiction development.
Dope. Vitamins. Isolation and purification of
biologically active substances. Medicines. Methods for
assessing biological activity.

dopmupyemsbie komnerenimu / The formed
competences

[IpumeHsITh 3HaHUS CTPYKTYPHO-PYHKIIMOHATLHON
POIIM OCHOBHBIX KJIaCCOB OMOJIOTHUECKH aKTUBHBIX
BEIIECTB, peakuuii OuotpaHchopmaiu
YyXEPOJHBIX COETUHEHNU, OMOIOTUIECKON pOoIn
.HEOPraHMYECKHX 3JIEMEHTOB U OMOJIUTAaH/IOB MIPH
peleHnt 3a1a4 B 001aCTH MEIULMHEI,
(hapMoKoIOruY ¥ (hapMareBTHIECKOM
OMOTEXHOJIOTHH.

Apply knowledge of the structural and functional role of
the main classes of biologically active substances,
reactions of biotransformation of foreign compounds,
the biological role of inorganic elements and bioligands
in solving problems in the field of medicine,
pharmacology and pharmaceutical biotechnology

Pe3ynbrarel 00y4eHus (3HATh, yMETh, BIIAIETh) /
Learning outcomes (know, be able to, have skills in)

3HATh:
- [IeJIh | 33JIa4YH N3YYEHUSI OMOIOTHYECKOM
aKTUBHOCTH BEIIIECTB; - OCHOBHBIE KJIACCHI
OHMOJIOTHYECKH aKTUBHBIX COETMHEHUH; - OOIIYI0
XapaKTEPUCTUKY KaXKJIOTO Kjlacca COSIUHEHUM -
CBOMCTBA OMOJIOTHYCCKH aKTUBHBIX COSIUHEHHH,
HuX OMOJIOTHMYECKOE JICHCTBHE; - HCIIOJb30BaHUE
OMOJIOTHYECKH aKTHBHBIX COCIMHEHUH B OMOJIOTHH,
MEeIUIIHE U (apMaKOJIOTHH - METOIOJIOTHIO M
OCHOBHBIC HAyYHBIE METOJBI U IPUEMBI U3YICHIS
OMOJIOTHYECKOH aKTUBHOCTH; - TPeOOBaHMUS,
MIPEIBSABISEMBIE K CIIEIIUATACTAM-ONOXUMHKAM,
YMETB:

know:

- the purpose and objectives of studying the biological
activity of substances; - the main classes of biologically
active compounds; - general characteristics of each class
of connections - properties of biologically active
compounds, their biological action; - the use of
biologically active compounds in biology, medicine and
pharmacology - methodology and basic scientific
methods and techniques for studying biological activity;
- requirements for biochemists;

be able to:

- select cell methods and use the knowledge gained in
scientific and industrial activities; - apply the knowledge

75




- OCYIIECTBIISTH MOI0OP METOIOB KJIETOUHOW U
HCIOJIb30BaTh [I0JyUCHHBIC 3HAHUS B HAYYHOH U
IIPOU3BOJCTBEHHOM EATEIHHOCTH;

- IPUMEHSITh TOTy4YEHHBIE 3HAHUS [TPHU U3YUCHUHU
TaKuX OOIIMX OMONOTHYECKUX AUCIMIUIHH KaK
OMoXuMUs, (PU3UOJIOTHS YSIIOBEKA W YKUBOTHBIX,
OouodusnKa, a TakXKe MPU IPOXOKICHAN YIEOHBIX
MPAKTUK U CIEHNPAKTUKYMOB; - TIOJIb30BaThCs
CHECLUAIN3UPOBAaHHBIMY 0a3aMH JaHHBIX U
pecypcamu HTEpHETA.

BIIAJICTh:

- METO/IaMH BBIACJICHUS, OUUCTKH, KAUECTBEHHOIO U
KOJIMYECTBEHHOT'0 aHaJIN3a OMOIOTUIECKU
AKTHBHBIX BEIIECTB U3 PA3IHMYHBIX TPUPOTHBIX
HCTOYHUKOB; - OCHOBHBIMH ITpHEMaM# 00paOOTKH U
aHaJIM3a SKCIEPUMEHTAIBHBIX JaHHbBIX; - HABBIKAMU
KOMaHAHOM M WHAMBHLyaJIbHOW pabOThI MPU
pellIeHHH TBOPYECKHX 3a]a4

gained in the study of such general biological disciplines
as biochemistry, human and animal physiology,
biophysics, as well as in the course of educational
practices and special workshops; - use specialized
databases and Internet resources;

have skills in:

- select cell methods and use the knowledge gained in
scientific and industrial activities; - apply the knowledge
gained in the study of such general biological disciplines
as biochemistry, human and animal physiology,
biophysics, as well as in the course of educational
practices and special workshops; - use specialized
databases and Internet resources.

Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MO /
Semester of study

2

2

IpepexBusutsl / Prerequisites

Oprannyeckast xumust, CTpyKTypHasi OHOXUMUS

Organic Chemistry, Structural Biochemistry

TpymoeMKoCTh B 3a4€THBIX eIUHHIIAX (KpeanuTax) / 3 3
Credit units
KonmuecTBO ayTMTOPHBIX YacOB U 9acOB 46/62 46/62

camocTosTeapHOM pabotsr / Academic hour of
students' class work, hours of self-directed learning

TpeboBanus 1 GopMbI TEKYIIEH 1 TPOMEKYTOUHON
arrecraumu / Requirements and forms of current and
interim certification

KonTponbHas pabora, Tect
3auer

Assessment, test
Credit
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
Yueonasa nucuuminna «buorpancgopmanus BemecTs», MoAy b « Buorpancgopmanus u 6uonoruyeckasi aKTMBHOCTh OPraHUYeCKUX U HEOPraHU4eCKux

BelecTs » /

Academic discipline « Biotransformation of substances », module « Biotransformation and biological activity of organic and inorganic substances »

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJTYJIS
/ Brief summary

O06e3BpexuBaHHUE YHJOTCHHBIX TOKCHYECKUX U
Ouosioruuecky akTUBHBIX BewecTs. [locTyruienue u
pacmpeneneHe KCeHOOMOTHKOB B OpraHU3Me.
CrpykTypHO-(DYHKIIMOHATILHAS OpraHU3aIus
CUCTEMBI OMOTpaHCPOPMALINHT TyKEPOTHBIX
coenuHeHH. buotpancopmanus 1eKapCTBEHHBIX
BEIICCTB. OMOTpaHChOopMaIKsl CBOOOTHBIX
paauKanoB. 3aniUuTa Opranu3ma oT ACHCTBUS
CBOOOJHBIX PaAMKaJoB. Mcnonbp30BaHue
ouoTpanchopMaIui KCCHOOMOTHKOB B
OMOTEXHOJIOTHH.

Neutralization of endogenous toxic and biologically
active substances. Intake and distribution of xenobiotics
in the body. Structural and functional organization of the
system of biotransformation of foreign compounds.
Biotransformation of medicinal substances.
biotransformation of free radicals. Protection of the body
from the action of free radicals. Use of xenobiotic
biotransformation in biotechnology.

dopmupyemsbie kommerenimun / The formed
competences

[TpuMeHSITh 3HaHHS CTPYKTYPHO-PYHKIIMOHATTBHON
PO OCHOBHBIX KJTACCOB OMOJIOTHUECKH AKTUBHBIX
BEIIIECTB, PeaKIuii OMOTpaHCchOpMaIuu
Yy)KEPOJHbBIX COSTMHEHUH, OMOJIOTUYECKON POITH
HEOPTraHMYECKHUX 3JICMEHTOB M OMOJIUTAHIOB MPH
pEIICHUH 33124 B 00JIACTH METUITUHEI,
(hapmaxosioruu u (papMaleBTHICCKON
OMOTEXHOJIOTHH.

To apply knowledge of the structural and functional role
of the main classes of biologically active substances,
reactions of biotransformation of foreign compounds,
the biological role of inorganic elements and bioligands
in solving problems in the field of medicine,
pharmacology and pharmaceutical biotechnology.

Pe3ynbrarel 00y4eHus (3HATh, yMETh, BIIAIETh) /
Learning outcomes (know, be able to, have skills in)

3HATB!
- MEXaHM3MbI OMOTpaHCHOPMAITUK THIPOPHIBHBIX
1 THIPO(GOOHBIX KCEHOOMOTHKOB M TOKCUIECKHX
BEIIECTB SHAOTCHHOTO MPOUCXOXKICHUS;
BHYTPHUKJICTOYHYIO JIOKATU3AIMIO 1 (PU3UKO-
XHMHYECKHE, ONOXMMUYECKHIE CBOHCTBA
(epMeHTOB cucTeMbl OnoTpanchopmanun
KCEHOOMOTHKOB; OCHOBHBIC THIIbI PEAKIIM
o6uotpanchopmaryy KCEHOOMOTHKOB, MX BUIIO- U
TKaHECTIEIIM(PUIHOCTD; - MEXaHU3MbI
MHOTOYPOBHEBOH peryysinuu 6uoTpanchopMaIim
BEIIECTB; 0COOEHHOCTH OMOXHMMUYECKHUX

know:

- mechanisms of biotransformation of hydrophilic and
hydrophobic xenobiotics and toxic substances of
endogenous origin; intracellular localization and
physicochemical, biochemical properties of enzymes of
the xenobiotic biotransformation system; the main types
of reactions of biotransformation of xenobiotics, their
species and tissue specificity; - mechanisms of
multilevel regulation of biotransformation of substances;
features of biochemical mechanisms of adaptation of
phylogenetically different organisms to the impact of
negative physical and chemical environmental factors;
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MEXaHU3MOB alaTaluy (PUIOreHETUIECKU
Pa3IMYHBIX OPTaHU3MOB K BO3JICHCTBHIO
HETaTHBHBIX (U3NYECKUX U XUMHUYECKHX 3
(haKkTOpPOB OKpYXKAIOIIEH Cpeabl; MHUIIMAPOBAaHHE
CBOOOJHOPAANKAIBHBIX PEaKHii U MEPEKUCHOTO
OKHCIICHHS JIUIH/IOB B Pe3ysIbTaTe
ouotpanchopMaiuy; GepMEHTATUBHBIC U
HeepMEHTATHBHBIC TTYTH 3allUTHl OPraHU3Ma OT
NeHCTBHSI CBOOOIHBIX PAIUKAJIOB; - HOBEHIIINE
JTOCTH)KEHHS ¥ IPAKTHIECKOE MCIIOIb30BaHHE
JaHHBIX B 001acTH OMoTpaHcdopMaly BEmEeCTB B
Pa3IMYHBIX O0NACTSAX XO3SICTBEHHOM
JEATeNTbHOCTH: OMOTEXHOIOTHH, MEAUIHHBI,
(dhapManyu, oXpaHbl OKPYKalOIIeH CpelIbl.

YMETB:

- HCTIONIb30BAaTh 3HAHU OHoTpanchopmanun
KCEHOOMOTHKOB 11 OOBSICHEHUS BAXKHEUIIINX
MIPOIIECCOB, MPOTEKAIONINX B )KUBBIX OpraHU3Max; -
MPOTHO3UPOBATh U3MEHEHNUS B OOMEHE BEIIECTB
NpY HAapyIIEHUH POTEKaHHS IPOLIECCOB
ouoTpanchopMaIny; - OJIb30BAThCS
CIICIHATN3UPOBAHHBIMU KOMITBIOTEPHBIMU
nporpamMMam, 6a3aMu TaHHBIX ¥ PECypcaMu
WuTepnera B 001aCTBU KCEHOOMOXUMUH.
BIIAJICTh!

- METOJJaMH HCCIIEI0OBAHHS TPOLIECCOB
OouoTpanchopMalMy BEIECTB AJIS PEILICHHS
HAYYHBIX M MPAKTUYECKUX 3a/1a4; - HABBIKAMH
MOMCKa, T0100Pa M NCIOIb30BaHus HH(popMau
o Bompocam OHoTpaHc(opMaluy BemEeCTB U, B
YaCTHOCTH, JICKAPCTBEHHBIX BEIECTB; - OCHOBHBIMH
npreMaMu o0pabOTKY U aHATTN3a
9KCHEPUMEHTAIBHBIX JaHHBIX.

initiation of free radical reactions and lipid peroxidation
as a result of biotransformation; enzymatic and non-
enzymatic ways of protecting the body from the action
of free radicals; - the latest achievements and practical
use of data in the field of biotransformation of
substances in various fields of economic activity:
biotechnology, medicine, pharmacy, environmental
protection.

be able to:

- to use the knowledge of the biotransformation of
xenobiotics to explain the most important processes
occurring in living organisms; - to predict changes in
metabolism in case of disruption of biotransformation
processes; - use specialized computer programs,
databases and Internet resources in the field of
xenobiochemistry.

have skills in:

- methods for studying the processes of
biotransformation of substances to solve scientific and
practical problems; - skills in searching, selecting and
using information on the biotransformation of
substances and, in particular, drug substances; - basic
methods of processing and analysis of experimental
data.

Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOIYIS /
Semester of study

3
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[MpepexBusutsl / Prerequisites

CrpykTypHas Onoxumusi, Metabommueckast

Structural Biochemistry, Metabolic Biochemistry

OMOXTIMUS
TpymoeMKoCTh B 3a4€THBIX SIUHUIAX (KpeanuTax) / 3 3
Credit units
KonndecTBO ayAMTOPHBIX YacCOB M YacOB 54/62 54/62

caMmocTosTeapHOM paboter / Academic hour of
students' class work, hours of self-directed learning

TpeboBanus U GOpMBI TEKYIIEH U MTPOMEKYTOUHOH
arrecranmu / Requirements and forms of current and
interim certification

YCTHBIN OMpOC; TECT; MMCbMEHHAs! KOHTPOJIbHAS
pabota
3auer

Oral questioning, test, test, assessment

Credit

79




Cneuunanbaocts / Speciality: buoxumus / Biochemistry
YueoOnas qucuuminia «®u3uoJ0rus pacTeHuin», Moayiab « @u3noaorus u OUOXUMHUS pacTeHuii » /
Academic discipline « Plant physiology », module « Plant physiology and biochemistry »

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

CtpykTypHO-(DYHKIIMOHATBHAS OpPraHU3aIus
pacturenbHO# kineTku. @orocuHTe3. Jpixanue,
BOJHBII 00OMEH, MUHEpPAIbHOE [TUTaHKE, POCT U
pasBuTHe. BropuuHslii MeTabonn3M pacTeHuil u
(u3noNIOrKs cTpecca y pacTeHHH.

Structural and functional organization of a plant cell.
Photosynthesis. Respiration, water metabolism, mineral
nutrition, growth and development. Secondary plant
metabolism and stress physiology in plants.

dopmupyemsbie kommerenimun / The formed
competences

[TpumensTh 3HaHUS HUINOIOTHH PACTUTEITBHBIX
OpPraHU3MOB, OMOXUMHUHU (PapMaKOIOTHIECKH
AKTHBHBIX BELIECTB JIEKAPCTBEHHBIX PACTECHUN NpU
pelIeHnH! 33/1a4 B 00JIACTH XEMOCHUCTEMAaTHKH,
(hapMaKoTHO3MH, METUITNHBI, ApPMAKOIOTHU U
(hapMaIieBTHIeCKOi OHOTEXHOIOTHH

To apply knowledge of the physiology of plant
organisms, biochemistry of pharmacologically active
substances of medicinal plants in solving problems in
the field of chemosystematics, pharmacognosy,
medicine, pharmacology and pharmaceutical
biotechnology

PesynbTarel 00yueHus (3HaTh, yMETh, BIaAETh) /
Learning outcomes (know, be able to, have skills in)

3HATB!
- CYTh OCHOBHBIX TIOHSATHH H MTPOIECCOB,
MIPOUCXOSIINX B PACTUTEILHBIX OPraHU3Max; -
3aKOHOMEPHOCTH (DYHKIIMOHUPOBAHHS
METa0OJIMUECKIX CUCTEM U MEXaHU3MBbI UX
PETYJSINN B PACTUTEIILHOM OPTaHHU3ME; -
MPUHIUITEL (QYHKIIMOHUPOBAHHS PACTUTEIBHOTO
OpraHu3Ma Kak LeJIOCTHOW CHCTEMBI; - PHU3HUKO-
XUMHYECKUE TIOJXO/IbI K METOJIbI N3YICHUS
PacCTUTETHLHOTO OPraHW3Ma Ha Pa3HBIX YPOBHSIX
OpraHM3aIluY; - IPOOJIEMBbI, JOCTHKEHUS B 00JIaCTH
(hm3noNorNK pacTeHU U MePCIEKTUBBI X
WCTIONB30BaHMS AJIS1 IIOBBIMICHUS IPOAYKTUBHOCTH
pacTeHuit;

YMETh:

- UCTIOJIb30BaTh OCHOBHBIE 3aKOHOMEPHOCTH
(YHKIIMOHUPOBAHHUS PACTHTEIILHBIX OPIaHU3MOB B
KayecTBe HayYHOH OCHOBBI pACTCHUEBO/ICTBA,
(hapMakonoruy ¥ OMOTEXHOJIOTHH; - UCTIONIb30BATh
METOABI TEOPETUIECKOr0 U IKCIIEPUMEHTAIBHOTO
rccieoBaHni B GUTO(OHU3HONOTHH; - IPOBOAWTH

know:

- the essence of the basic concepts and processes
occurring in plant organisms; - regularities of the
functioning of metabolic systems and mechanisms of
their regulation in a plant organism; - principles of
functioning of a plant organism as an integral system; -
physicochemical approaches and methods of studying
the plant organism at different levels of organization; -
problems, achievements in the field of plant physiology
and prospects for their use to increase plant productivity;
be able to:

- to use the basic laws of the functioning of plant
organisms as a scientific basis for plant production,
pharmacology and biotechnology; - to use methods of
theoretical and experimental research in
phytophysiology; - search and systematize scientific
information on individual sections of plant physiology;
have skills in:

- basic methods of processing experimental data; -
methods for assessing the indicators of physiological
processes at different levels of the organization.
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MMOMCK M CUCTEMAaTU3UPOBATh HAYYHYIO
“H(OPMALIUIO TI0 OTACIIBHBIM pa3jeaam
(hU3MOIOTHH pacTCHUA;

BIIAJIETh:

- OCHOBHBIMH ITpHEMaMu 00pabOTKH
9KCIIEPHMEHTAIbHBIX JaHHBIX; - METOAMH OLICHKH
rokasarenei (PU3MOJIOTMIECKUX MPOIECCOB Ha
Pa3HBIX YPOBHSIX OPraHU3aIUH.

CemecTp nzydeHus: yaeOHOWM JUCIUITIINHBI, MOTYIIS / 4 4
Semester of study

IpepexBusutsl / Prerequisites - -
TpymoeMKoCTh B 3a4€THBIX EIUHHLAX (KpeanuTax) / 3 3
Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 112/104 54/54

camocTosTeapHOoM pabotsl / Academic hour of
students' class work, hours of self-directed learning

TpeGoBanus u GOpPMBI TEKYIIEH U TPOMEKYTOUHON
arrectanuu / Requirements and forms of current and
interim certification

KonTponbsHbie paboThI, TECTHI
OK3aMeH

Assessments, tests
Exam
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
YueOnas qrucuuminHa « BuoxumMus JekapcTBeHHBIX pacTeHHii», MOAY/Ib « PUIHOTOTHS M OUOXMMMUSA PACTEHHH » /
Academic discipline « Biochemistry of medicinal plants », module « Plant physiology and biochemistry »

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

XUMHUYECKUI COCTaB JIEKAPCTBEHHBIX PACTEHUM.
Bropuunslii MeTaboIu3M JIEKapCTBECHHBIX
pacreHuil. Micnosib30BaHNE KIIETOUHBIX KYJIBTYp
pacTeHuil B Ka4eCTBE JIEKAPCTBEHHOTO
PaCTUTENBHOIO ChIPbS JJIsSl CO3AaHUs
JIEKAPCTBEHHBIX MPENapaToB

Chemical composition of medicinal plants. Secondary
metabolism of medicinal plants. The use of plant cell
cultures as medicinal plant raw materials for the creation
of medicines

dopmupyemsbie kommerenimun / The formed
competences

[TpumensTH 3HaHUS (HUINOIOTHH PACTUTEITBHBIX
OpraHu3MOB, OMOXUMHUU (PapMaKOIOTHIECKU
AKTUBHBIX BEIIECTB JICKAPCTBEHHBIX PACTEHUH MpH
pELIeHUH 33/1a4 B 00JIaCTH XeMOCHCTEMATHKH,
(hapMaKorHO3UH, MEAUIIUHEI, (HapMaKOJIOTHH U
(hapMaIeBTHIeCKO OHOTEXHOJIOTHH

To apply knowledge of the physiology of plant
organisms, biochemistry of pharmacologically active
substances of medicinal plants in solving problems in
the field of chemosystematics, pharmacognosy,
medicine, pharmacology and pharmaceutical
biotechnology

Pe3ynbrarel 00y4eHus (3HATh, yMETh, BIAICTh) /
Learning outcomes (know, be able to, have skills in)

3HATD:
OCHOBHBIE KJIACCHI (PapMaKOJIOTHYECKH aKTHBHBIX
BC€HIICCTB, BXOJAIINX B COCTaB JIeKapCTBeHHBIX
pPACTeHHMIA; XMMUYECKOE CTPOCHHME U CBOWCTBA
COEIMHEHH, OTHOCAIIUXCA K KOKIOMY KIIACCY;
MEINKO-OMOJIOrMYECKHE CBOMCTRA
(hapMaKoJIOrHUeCKH aKTUBHBIX BEIIECTR;
O0COOCHHOCTH BBIJICJICHHS COCTMHEHUH Pa3HBIX
KJIACCOB U3 PACTUTEILHOTO CHIPhS; METO B
HCCIIEIOBAHUS U KOJUYECTBEHHOIO aHaIn3a
COETMHEHH, BBIJICIISIEMbIX U3 JICKAPCTBEHHBIX
pacTeHnit

YMETB:

BBIACIISITH @apMaKOHOI‘I/IT-IeCKI/I AKTUBHBIC BCIIICCTBA
13 JICKAPCTBEHHBIX PACTCHHI; OTPEACTIATh HATHUNE
1 UCCJICA0BaTh COCANHCHUS, BBIICIICHHBIC N3
paCTI/ITeHBHOI‘O CI)IpI)SI; = UCITIOJIL30BAThH
KOJIMYECTBECHHEIC METObI AaHAIIN3A IS OLICHKH
coJiepkaHus PapMaKoIOTUIECKH aKTHBHBIX
BCIIICCTB B paCTI/ITeHLHOM CI)IpBe;

know:

the main classes of pharmacologically active substances
that are part of medicinal plants; chemical structure and
properties of compounds belonging to each class;
medical and biological properties of pharmacologically
active substances; features of isolation of compounds of
different classes from plant raw materials; methods of
research and quantitative analysis of compounds isolated
from medicinal plantsbe

able to:

isolate pharmacologically active substances from
medicinal plants; - determine the presence and study of
compounds isolated from plant raw materials; -use
guantitative methods of analysis to assess the content of
pharmacologically active substances in plant raw
materials;

have skills in:

methods of qualitative and quantitative analysis of
pharmacologically active compounds in medicinal
plants; methods of isolation and purification of
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BIIaJICTh:

METOJIaMH Ka4eCTBEHHOTO U KOJIMYECTBEHHOTO
aHann3a (papMaKoIOTHUECKN aKTUBHBIX
COCAMHEHHH B JIEKAPCTBEHHBIX PACTEHHSIX;
METOAAaMH BBIICTICHUS H OUHCTKU
(apMaKoJIOTHYECKH aKTUBHBIX COCANHEHUH U3
PacTUTENBHOTO CHIPBSl, COXPAHSIIOIIUMH UX
CBOICTBa; OCHOBHBIMU IIpUEMaMH 00pabOTKHU U
aHaJIM3a SKCIEPHMEHTAIBHBIX JaHHBIX.

pharmacologically active compounds from plant raw
materials, preserving their properties; basic methods of
processing and analysis of experimental data.

CemecTp n3zydeHus: yaeOHOM JUCTIUITITNHBI, MOTYIIS /
Semester of study

3

3

[MpepexBusutsl / Prerequisites

Oprannyeckast xumust, CTpyKTypHast OHOXHMHUS,
MeTtabonuyeckass OMoOXuMUsl, broIornuecku
AKTUBHBIE BEIIECTBA

Organic Chemistry, Structural Biochemistry, Metabolic
Biochemistry, Biologically Active Substances

TpymoeMKoCTh B 3a4€THBIX EUHHLAX (KpeanuTax) / 3 3
Credit units
KonmuaecTBO ayTMTOPHBIX YacOB U 9aCcOB 46/62 46/62

camocTosTenbHoi pabotsl / Academic hour of
students' class work, hours of self-directed learning

TpeboBanus u GOpPMBI TEKYIIEH U TPOMEKYTOUHON
arrectanuu / Requirements and forms of current and
interim certification

KonrtponbHas paboTa, TecThl
3auer

Assessment, tests
Credit
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
YueOnas qucuuninHa « MUKpoOHOI0rus», MOIYJIb « MHUKPOOHOI0rUs, BUPYCOJIOTHsI, HUMMYHOJIOTHS » /
Academic discipline « Microbiology », module « Microbiology, Virology, Immunology »

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

Mopoiiorus u CTpyKTypHasi OpraHU3aIus KIETOK
npokapuot. KynbTuBupoBaHue U pOCT
MHKPOOpPTaHU3MOB. JleiicTBHE (haKTOpOB BHEITHEH
Cpeibl Ha KU3HEACSITeIbHOCTh MUKPOOPTaHU3MOB.
MeTa60siM3M MUKPOOpraHU3MOB. [ 'eHeTHKa
MIPOKaproT. B3aMMOOTHOIIEHNST MUKPOOPTaHU3MOB
C MHUKpO- U Makpoopranm3mamu. CHcTeMaTnKa u
TPYyIIIBL IPOKAPHUOT.

Morphology and structural organization of prokaryotic
cells. Cultivation and growth of microorganisms. The
effect of environmental factors on the vital activity of
microorganisms. Metabolism of microorganisms.
Genetics of prokaryotes. Relationships of
microorganisms with micro- and macroorganisms.
Systematics and groups of prokaryotes.

dopmupyemsbie komnerenimu / The formed
competences

[TpumensTh 3HaHHE 00 0COOEHHOCTSIX OCHOBHBIX
TPYIIT MEKPOOPTAaHU3MOB U BUPYCOB,
MOJIEKYJISIPHBIX MeXaHN3MaxX (PyHKIIMOHUPOBAHHS U
pETyJSIMA IMMYHHOH CHCTEMBI IIPH pa3paboTKe
Mep MPOPHUIAKTUKHN ¥ TEPATNN HHPEKITHOHHBIX
3a00JIeBaHU, IMMYHOTEPAITMH OHKOJIOTHYECKHX
3a00JIeBaHU, JJIS1 BBISIBIICHUS MTEPCIIEKTHBHBIX
OMOMUILICHEH IS TeparleBTHYECKOro BO3AEHCTBUS
NIPY ayTOUMMYHHBIX 3200JIeBaHUSIX,
TUIEPYYBCTBUTEIBHOCTH 1 UMMYHOJIOTUYECKOM
HEJIOCTATOYHOCTH

Apply knowledge of the features of the main groups of
microorganisms and viruses, molecular mechanisms of
functioning and regulation of the immune system in the
development of measures for the prevention and therapy
of infectious diseases, immunotherapy of oncological
diseases, to identify promising biotargets for therapeutic
action in autoimmune diseases, hypersensitivity and
immunological deficiency

Pe3ynbrarel 00y4eHus (3HATh, yMETh, BIIAIETh) /
Learning outcomes (know, be able to, have skills in)

3HATh:
- CTPYKTYPHYIO OPTaHU3aLMIO U 3aKOHOMEPHOCTH
(YHKIIMOHUPOBAHHUS KJIETOK MPOKAPHUOT; -
XapaKTePUCTUKY OCHOBHBIX TPYIII IPOKAPUOT, UX
MIpeCTaBUTEINEH; - POJIb MUKPOOPTaHU3MOB B
KpyroBOPOTE BEMIECTB, TOYBOOOPA30BATEIBHBIX
mporieccax u IIo0pOJIUH MOYB, B TiepepabdoTKe
OTXOJIOB MPOU3BOJICTB M IETOKCUKALIMHU BEILIECTB; -
MIPAKTHYECKOE MCITOIb30BaHNE MUKPOOPTaHU3MOB;
YMETbh:

- HCIIOJIB30BaTh TEOPETUUECKHE 3HAHUS 110
MHUKPOOHOJIOTHH B KaUE€CTBE HAYYHOU OCHOBBI
MHUKpPOOHOJIOTHYECKON TPOMBIIINIEHHOCTH H

know:

- structural organization and regularities of functioning
of prokaryotic cells; - characteristics of the main groups
of prokaryotes, their representatives; - the role of
microorganisms in the circulation of substances, soil
formation processes and soil fertility, in the processing
of industrial waste and detoxification of substances; -
practical use of microorganisms;

be able to:

- to use theoretical knowledge of microbiology as a
scientific basis for the microbiological industry and
biotechnology; - to use the basic methods of working
with microorganisms in practical activities;
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OMOTEXHOJIOTHH; - UCIIOIh30BATh OCHOBHBIC
METO/IbI pabOTHI C MUKPOOPTraHU3MaMU B
MPAKTHYECKON eSITEIbHOCTH;

BIAJICTh:

- METOANYECKUMH MPHEMaMH PabOTHI C
MHUKPOOPTraHU3MaMH; - METOJIAMHU U3yUYCHUS
MOPGOIOTHYESCKUX W OCHOBHBIX
(hU3UO0TOrOOMOXMMUYESCKUX CBOWMCTB
MHKPOOPTaHU3MOB; - METOJAMU KOJIMYECTBEHHOTO
y4eTa MUKPOOPTaHU3MOB; - OCHOBHBIMH
MPUHIMITAMH BUIOBOM HACHTH()HUKAITIH
MHKPOOPTaHU3MOB.

have skills in:

- methodical methods of working with microorganisms;
- methods for studying the morphological and basic
physiological and biochemical properties of
microorganisms; - methods of quantitative accounting of
microorganisms; - the basic principles of species
identification of microorganisms.

CemecTp nzydeHus: yaeOHOM JUCIUITIINHBI, MOTYIIS /
Semester of study

5

5

ITpepexBusuts / Prerequisites

]_[I/ITOJ]OFI/ISI W TUCTOJIOT U

Cytology and histology

TpymoeMKoCTh B 3a4€THBIX EUHHLAX (KpeanuTax) / 3 3
Credit units
KonmuaecTBO ayTMTOPHBIX YacOB U 9aCcOB 86/34 86/34

camocTosTeapHOM pabotsr / Academic hour of
students' class work, hours of self-directed learning

TpeboBanus u GOPMBI TEKYIIEH U TPOMEKYTOUHON
arrecrauuu / Requirements and forms of current and
interim certification

OTBeThl Ha Ta0OPATOPHBIX 3aHATHSX, TECTHI
DK3amMeH

Lab answers, tests
Exam
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
YueoOHnas JAUCHUIIJIMHA «bunoxumMuueckue 0CHOBBI HUMMYHHUTETA», MOAYJIb « MHKpOﬁI/IOJ]OFI/Iﬂ, BHUPYCOJIOTUsl, UMMYHOJIOT'US » /
Academic discipline « Biochemical Foundations of Immunity », module « Microbiology, Virology, Immunology »

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

CTpyKTypHO-()YHKIMOHAIbHAS! OpTraHU3aLus
AQHTUTEHOB U aHTUTeN. MexaHnu3Mbl HOpMHUPOBAHUS
MHOI000pa3usi aHTUTE. IIPOLIECCUHT U
IIpe3eHTanus anTureHa. MonekyJsspHele
peryasTopbl QyHKIMA IMMYHHOU crcTeMbl. Posb
MEKMOJIEKYJIIPHBIX B3aUMOJICHCTBUI B
(YHKINOHUPOBAaHUU UMMYHHOW CHCTEMBI.
B3aUMOJICHCTBHSI AaHTUT€H-AHTUTEIIO.
BryTpukneTouHbIle MEXaHU3MBI IEpPEJAYN
CUTHAJIOB B KJIETKaX UMMYHHOH CHUCTEMBI.
MonekyJsipHble MEXaHU3MBI THCTOCOBMECTUMOCTH,
BOCIIAJICHUS, TUIIEPYYBCTBUTEIIbHOCTH,
MMMYHOJIOTHYECKON HEAOCTATOYHOCTH,
ayTOMMMYHHBIX 3a00JIeBaHUH, IMMYHOJIOTMUECKOM
MPOTUBOONYXOJIEBOM 3alIUTHI. [[prHIIUIIBI
[IPOM3BOJCTBA U NPUMEHEHNSI aHTUTEI M BaKIMH.

Structural and functional organization of antigens and
antibodies. Mechanisms of antibody diversity formation.
antigen processing and presentation. Molecular
regulators of immune system functions. The role of
intermolecular interactions in the functioning of the
immune system. antigen-antibody interactions.
Intracellular signaling mechanisms in cells of the
immune system. Molecular mechanisms of
histocompatibility, inflammation, hypersensitivity,
immunological deficiency, autoimmune diseases,
immunological antitumor protection. Principles of
production and use of antibodies and vaccines.

dopmupyembie komrerenimn / The formed
competences

[TpumensTH 3HaHUE 00 0COOEHHOCTSIX OCHOBHBIX
TPy MEKPOOPTaHU3MOB M BUPYCOB,
MOJIEKYJISIPHBIX MEXaHU3MaX
(YHKIMOHUPOBAHMS U PETYIISIIUH UMMYHHOR
CHCTEMBI IIpU pa3paboTke Mep NPO(GUIAKTUKY U
Tepanuy NHPEKITMOHHBIX 3a00JIEBaHUH,
MMMYHOTEPAITUN OHKOJIOIMYECKHX 3a00JIeBaHUIHA,
JUIS BBISIBJICHUS IEPCIIEKTUBHBIX OMOMUIIIEHEH
JUISL TEPArieBTUUECKOTO BO3ACUCTBUS MIPH
ayTOUMMYHHBIX 3a00JI€BaHUSAX,
TUIIEPYYBCTBUTEIBHOCTH U UIMMYHOJIOTUYECKOMN
HEI0CTaTOYHOCTH

Apply knowledge of the features of the main groups of
microorganisms and viruses, molecular mechanisms of
functioning and regulation of the immune system in the
development of measures for the prevention and therapy
of infectious diseases, immunotherapy of oncological
diseases, to identify promising biotargets for therapeutic
action in autoimmune diseases, hypersensitivity and
immunological deficiency

PesynbTarel 00yueHus (3HaTh, yMeTh, BIaaCTh) /
Learning outcomes (know, be able to, have skills in)

3HATh:
- CTPOEHHUE U CBOMCTBAa OCHOBHBIX MOJIEKYII
MMMYHHOH CHCTEMBI — UIMMYHOTJIO0YJTMHOB,

know:
- the structure and properties of the main molecules of
the immune system - immunoglobulins, cytokines and
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LIUTOKMHOB U XEMOKHHOB, HX POJIb B
(hyHKIIMOHUPOBAaHUN HMMYHHOHN CHCTEMBL; -
TIPUHITATIBET POPMUPOBAHIS MHOTOO0PA3Us
MMMYHOTJIOOYJIUHOB; - MOJICKYJISIPHBIC MEXaHU3MbI
JIEHCTBHSI PETYJIATOPOB MMMYHHO!N CHCTEMBI; -
MIPUHIIATIEI MEXMOJIEKYISIPHOTO B3aUMOIEHCTBHA
KOMITOHCHTOB MIMMYHHOH CHCTEMBbI (aHTHI'CH-
AHTUTEJIO, PELENTOP-TUTaM); - IPUHIINIIBI
MIOJTyYeHUS CTIeNn()UISCKUX aHTHUTET,
HCTIONIb3YEMBIX B HAYYHBIX HCCIICIOBAHMSX U B
KJIMHUYECKOU MPAKTHUKE;

YMETH:

- KJIACCU(UIIPOBATH MOJIEKYJIIPHBIE KOMIIOHEHTHI
I/IMMYHHOI\/'I CHUCTCMBI; - IIOJIB30BaThCsA
CIICUaJIN3UpPOBAaHHBIMU KOMIIBIOTCPHBIMU 6a3aMI/I
TAHHBIX HAyYHBIX MyOJIWKAIIUi U pecypcaMu
I/IHTepHeTa; - HaXOOWThb U aHAJIM3UPOBATH
TEMAaTUYECKYI0 HHPOPMAIIUIO HE TOJIBKO B
PEKOMEHTyeMBIX yUeOHBIX TOCOOHSIX, HO 1 B
0030pHBIX U IKCTIEPUMEHTAIBHBIX CTAThSIX; -
COCTAaBJIATh CXEMbI MOJICKYJIAPHBIX MEXaHN3MOB
PETYJSAINYA UMMYHHBIX TPOIIECCOB;

BIIA/ICTh:

- HABBIKAMHU CaMOCTOSTEIHFHOTO MMOMCKA U aHAIHN3a
TEMAaTUYECKOH JINTEPATypPhl; - HABBIKAMHU
W3TOTOBJICHUS U TIPEACTABIICHHS PE3yIbTaTOB
CaMOCTOSITeITLHON Pa0dOThI C JINTEPATYPHBIMH
HUCTOYHHMKaMU B BUAC IMTPE3CHTAIINH.

chemokines, their role in the functioning of the immune
system; - principles of immunoglobulin diversity
formation; - molecular mechanisms of action of immune
system regulators; - principles of intermolecular
interaction of immune system components (antigen-
antibody, receptor-ligad); - principles of obtaining
specific antibodies used in scientific research and in
clinical practice;;

be able to:

- classify the molecular components of the immune
system; - use specialized computer databases of
scientific publications and Internet resources; - find and
analyze thematic information not only in recommended
textbooks, but also in review and experimental articles; -
to draw up diagrams of molecular mechanisms of
regulation of immune processes;

have skills in:

- skills of independent search and analysis of thematic
literature; - skills of making and presenting the results of
independent work with literary sources in the form of a
presentation.

Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOIYIIS /
Semester of study

5

5

IMpepexsusutsl / Prerequisites

QyHKIHOHATEHAS OMOXUMHUS

Functional biochemistry

TpynoeMKoCTh B 3aueTHBIX eAMHHLIAX (KpeauTax) /
Credit units

3

3

87




KOJ’II/I‘IGCTBO AyAUTOPHBIX YaCOB U 4aCOB
caMmocTosTeapHOM paboter / Academic hour of
students' class work, hours of self-directed learning

44/64

44/64

TpeboBanus U GopMbI TEKYIIEH 1 TPOMEKYTOUHOH
arrectanuu / Requirements and forms of current and
interim certification

Y CTHBIE OIPOCHL; TECTHI, MPE3CHTAIUN
OK3amMeH

Oral questioning, tests, presentation
Exam
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
YueOHas qucuuninHa «Bupycoaorus», Moayiab « MUKpPoOH0JIOTUs, BUPYCOJIOTUS, HMMYHOJIOTHUS » /
Academic discipline « Virology », module « Microbiology, Virology, Immunology »

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

O6uias Bupycomnorus. bakreprogaru.
BzaumoneiicTBuEe BUPYCOB C KIIETKONW-XO35IMHOM.
BupychHsie napexnnn. XapakTepucTHKa OTAEIbHBIX
CEMENCTB BUPYCOB, MATOTCHHBIX JJIS1 YEJIOBEKA U
JKUBOTHBIX. XHUMHOTEpAITHsI U
BaKIIMHONPO(PHUIAKTHKA BUPYCHBIX WHEKITHH.

General virology. Bacteriophages. Interaction of viruses
with the host cell. Viral infections. Characteristics of
individual families of viruses pathogenic to humans and
animals. Chemotherapy and vaccine prophylaxis of viral
infections.

dopmupyemsbie kommerenimun / The formed
competences

ITpumeHATh 3HaHHE 00 OCOOEHHOCTSIX OCHOBHBIX
IPYII MUKPOOPTaHU3MOB U BUPYCOB,
MOJIEKYJISIPHBIX MEXaHU3Max
(GYHKIIMOHUPOBAHUS U PETYJISIIMU UMMYHHOM
CHCTeMBI IIpU pa3paboTke Mep NPO(GUIAKTUKY U
Tepanuu NHPEKIIMOHHBIX 3a00JIeBaHU,
MMMYHOTEpPAIIUN OHKOJOIMYECKHX 3a00JIeBaHUH,
JUIsl BBISIBJICHUS IEPCIIEKTUBHBIX OMOMHUILIEHEH
U1l TEParieBTUYECKOTO BO3CHCTBUS MPH
ayTOMMMYHHBIX 3a00JI€BaHUSIX,
TUIIEPYYBCTBUTEIBHOCTH U UMMYHOJIOTHUECKOM
HEJIOCTaTOYHOCTU

Apply knowledge of the features of the main groups of
microorganisms and viruses, molecular mechanisms of
functioning and regulation of the immune system in the
development of measures for the prevention and therapy
of infectious diseases, immunotherapy of oncological
diseases, to identify promising biotargets for therapeutic
action in autoimmune diseases, hypersensitivity and
immunological deficiency

Pesynbrarel 00y4eHus (3HATh, yMETh, BIIAIETh) /
Learning outcomes (know, be able to, have skills in)

3HATh:

- OCHOBHBIE CEMEICTBA BHUPYCOB JKUBOTHBIX M
pacTeHul, OTAEIBHBIX IPEICTABUTEIEH YMEPEHHBIX
Y BUPYJICHTHBIX 0aKTepro(aros; -OCHOBHBIE CXEMBI
pEIUIMKALMM BHUPYCOB PpAacTEHHWH, MXWBOTHBIX U
OakTepuii B 3aBUCHMOCTH OT THIIA TECHOMHOM
HYKJIEMHOBOU KUCJIOTBI; -OTHEJIBHBIX
MIpEJICTaBUTENEH BUPYCOB JKUBOTHBIX M pPacTEHUH,
BBI3BIBAIOIIMX HamOosiee 3HaYMMble MHQEKIUH U
METOJIBI UX MPO(MUIAKTHKHN U JICUSHHS; - IPUMEPDI
HCIIOJIB30BaHUSL BUPYCOB B KAayeCTBE BEKTOPOB B
TEeHETUYECKOW HWHXKEHEPUH, OHOTEXHOJIOTUH |
IFE€HOTEpaIuu;

To know:

- the main families of animal and plant viruses,
individual representatives of temperate and virulent
bacteriophages; - basic patterns of replication of plant,
animal and bacterial viruses depending on the type of
genomic nucleic acid; - individual representatives of
animal and plant viruses that cause the most significant
infections and methods of their prevention and
treatment; - examples of the use of viruses as vectors in
genetic engineering, biotechnology and gene therapy;
be able to:

- determine the bacteriophage titer, purify the
bacteriophage, obtain phagolysates with a high titer,
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YMETh:
- OIpeAeNnaTh THTp OakTtepuodara, IMPOBOIUTH
OUMCTKY OakTeprodara, MoiydaTh (aroim3arsl C
BBICOKMM THUTPOM, (DaroTUNUpoBaTh OaKkTepuu U
OTPEACIATh  CIEKTP  JIMTHYECKOTO  JICHCTBUS
Oakteprodaros; MIPOBOJIUTH  JTU30TCHHU3AITHIO
OakTepuil ¥ BBISBIATH JTU30TCHHBIC IIITAMMBI;
BJIAJIETh!

- BUPYCOJIOTUYCCKUMH TEPMHHAMH W CBOOOJHO
OpPUCHTUPOBATHCS B TUTEPATYPE MO BUPYCOJIOTHUH; -
SKCIICPUMCHTAJIBHBIMU METOAAaMU OIIPCACIICHUSA U
paboThl ¢ BHpPyCaMyd W BUPYCHBIMH BEKTOPaMU; -
METOJaMH aHalli3a BUPYCHBIX KOMIIOHCHTOB H
BBISIBIICHUS BUPYCOB.

phagotype bacteria and determine the spectrum of lytic
action of bacteriophages; - Carry out lysogenization of
bacteria and identify lysogenic strains;.

have skills in:

- virological terms and be fluent in the literature on
virology; - experimental methods for determining and
working with viruses and viral vectors; - methods of
analysis of viral components and detection of viruses.

Cemectp uzyueHust y4eOHON TUCIIMIUIMHBI, MOIYJIS / 6 6
Semester of study

IpepexBusutsl / Prerequisites - -
TpyaoeMKOCThb B 3a4€THBIX eAMHHIAX (Kpeaurax) / 3 3
Credit units

KonmuaecTBO ayTMTOPHBIX YacOB U 9acOB 56/52 56/52

camocTosTenbHoi pabotsl / Academic hour of
students' class work, hours of self-directed learning

TpeboBanus U GOPMBI TEKYIIEH U TPOMEKYTOUHOH
arrectanuu / Requirements and forms of current and
interim certification

Otuer 1o j1abopaTopHOU PaboTe, KOHTPOJIbHAS
pabota
DK3aMeH

Lab Report, assessment
Exam
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
YueoOHas qucuuminHa «PepMeHTATHBHAS KHHETHKA», MOAYJIb « JKCIIePUMEHTAJIbHAS cHCTeMHasi Ouojorus » /
Academic discipline « Enzymatic Kinetics », module « Experimental Systems Biology »

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

CkopocTh epMEHTATHBHOM PEaKLMH U CTIIOCOObI ee
KOJMUYECTBEHHOT O BeIpakeHus1. CTallMOHApHBIE
nporecchl. Kimaccubukanms pepMeHTaTHBHBIX
peaxuii o KOJIMYECTBY CyOCTpaToOB, CTAIMHHOCTH,
HalpaBJIE€HHOCTH. BinssHue Temneparypsl v pH Ha
CKOPOCTb (PEpMEHTATHBHON PEaKIHH.
TepMonrHaMu4eckast BEpOSTHOCTh
(depmeHTaTUBHON peakuuu. UHTrHOMpoBaHue
(hepMEHTATHUBHBIX peaKIuil. AJTOCTepHUIecKast
perynsnus akTUBHOCTH ¢epMeHToB. [Ipumenenue
KOMIIBIOTEPHBIX TEXHOJIOTHH B )epMEHTATHBHOM
KHHETHUKE.

The speed of the enzymatic reaction and the ways of its
quantitative expression. Stationary processes.
Classification of enzymatic reactions by the number of
substrates, stages, direction. Influence of temperature
and pH on the rate of enzymatic reaction.
Thermodynamic probability of an enzymatic reaction.
Inhibition of enzymatic reactions. Allosteric regulation
of enzyme activity. Application of computer
technologies in enzymatic kinetics.

dopmupyemsbie kommerenimun / The formed
competences

Brnagets nmpuHIUIIAMU, SKCIIEPUMEHTATBHBIMU U
KOMITBIOTEPHBIMU METOIAMH U3YYCHUS U
MO/JICIIUPOBAHMSI KHHETHKH (DEPMEHTATUBHBIX
peaKkuui, MOCTPOSHHUS U CUCTEMHOTO aHaTn3a
MeTabOIMUECKUX MOJIENIeH, MOJIEKYIISIPHOTO
MOJIETTUPOBAHUS | MPEJICKa3aHMsI CTPYKTYPHO-
(YHKIIMOHAIBHBIX CBOMCTB OEITKOB M OEJIOK-
OCJIKOBBIX B3aMMOJICHCTBUM, IIPOTEOMHOTO,
MeTabO0JIOMHOT'O U JINIIHOMHOTO
POGUIUPOBAHUS TSI TTOTYYCHHUS [IEIIOCTHOTO
MPEJICTaBJICHHS O JKUBBIX OpraHU3Max Mpu
MPOBEJICHUM HAYYHBIX U MPUKJIAHBIX
HCCIIEIOBAHUI B 001aCTH OMOXUMHH, MEIULIUHEL,
OMOTEXHOJIOTHN U (hapMaKOJIOTHH

Possess the principles, experimental and computer
methods of studying and modeling the kinetics of
enzymatic reactions, building and system analysis of
metabolic models, molecular modeling and prediction of
structural and functional properties of proteins and
protein-protein interactions, proteomimal, metabolomic
and lipidomic profiling to obtain a holistic view of living
organisms in scientific and applied research in the field
of biochemistry, medicine, Biotechnology and
Pharmacology

Pe3ynbrarel 00y4eHus (3HaTh, yMETh, BIIA/ICTh) /
Learning outcomes (know, be able to, have skills in)

3HATB!

- OCHOBHBIE 3aKOHOMEPHOCTH U MPUHLUIIBI
(epMEeHTaTUBHON KMHETHKH; - MEXaHU3MbI
KaTaIMTHYECKOTO JIeHCTBUSL )EPMEHTOB; -
0COOCHHOCTH WHTHOMPOBAHMs, aKTUBUPOBAHHUS U

know:

- basic laws and principles of enzymatic Kinetics; -
mechanisms of catalytic action of enzymes; - features of
inhibition, activation and allosteric regulation of
enzymes; - modern information technologies used for
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IIOCTEPUUYECKON perysiuu GepMEeHTOB; -
COBpEMEHHbIe HH()OPMAITMOHHBIE TEXHOIOTUH,
UCTIONB3YEeMbIe IS aHAIHM3a (pepMEHTATHBHON
KHHETHKH; - METOANYECKHUE TIPUEMBI TIOCTAaHOBKU
KMHETHYECKOTO SKCIIEPUMEHTA; - HOBEHIIIHE
JTOCTI)KEHHS M IEPCTICKTHBBI Pa3BUTHUS
(hepMEeHTaTUBHOIN KMHETHKH.

YMETB:

- pa3pabaThIBaTh M CTABUTH KHHETHYCCKHUI
9KCIIEPUMEHT; - TPAKTOBATh PE3yIbTaThI
KMHETHYECKOT'O aHAIIN3a; - UCTIOJIE30BaTh METO/IBI
KHHETHYECKOTO aHaIH3a B OMOXUMUH; -
TIOJTb30BATHCS CIEHATN3UPOBAHHBIMU
KOMIBIOTEPHBIMU 0a3aMU JAaHHBIX B PECypcaMu
NHrephera;

BIIAJICTh:

METOJJaMHU HCCIIEIOBAaHUS CKOPOCTH
(hepMeHTaTUBHOH peaKInu; - METOJIaMU
OIIpe/IeIIeHHs], MATEMaTHYECKOT0 U rpaduecKoro
BBIPAKECHUSI KHHETHUECKUX XapaKTEPHCTHK
(hepMEeHTOB; - OCHOBHBIMH MpHEMaMH 00pabOTKH U
aHaJIM3a SKCIEPHMEHTAILHBIX JAHHBIX.

the analysis of enzymatic kinetics; - methodological
techniques for setting up a kinetic experiment; - the
latest achievements and prospects for the development
of enzymatic kinetics

be able to:

- to develop and conduct a kinetic experiment; - interpret
the results of kinetic analysis; - use methods of kinetic
analysis in biochemistry; - use specialized computer
databases and Internet resources;

have skills in:

methods for studying the rate of enzymatic reaction; -
methods for determining, mathematical and graphical
expression of Kinetic characteristics of enzymes; - basic
methods of processing and analysis of experimental
data.

Cemectp nzyueHus: yd4eOHON TUCIMIUIMHBL, MOLYIS /
Semester of study

7

7

IMpepexBusutsl / Prerequisites

9H31/IMOJ]OFI/I$I, Du3NKO-XUMHUUECKHE MCTOAbI

Enzymology, physicochemical methods of analysis

aHanm3a
TpynoeMKOCTb B 3a4€THBIX IUHHLAX (KpeanuTax) / 3 3
Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 50/70 50/70
camocrosiTenbHoN pabotsl / Academic hour of

students' class work, hours of self-directed learning

TpeboBanus U GOPMBI TEKYIIEH U TPOMEKYTOUHOH KOHTpOJIbHAs padoTa assessment
arrecranuu / Requirements and forms of current and Dk3aMeH Exam

interim certification
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
Yueonasa qucuunianHa «Illporeomuka», Moayab « IKCNEPUMEHTAIBHAA CHCTEMHAas1 OMOJIOTHSA » /
Academic discipline « Proteomics », module « Experimental Systems Biology »

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

CTpyKTYpHO-()yHKIIMOHABbHBIE OCHOBEI
MpOTeOMHKH. [ [pUHIMIIBI M METOABI aHAIN3a
mporeoMa. IIeKTpodopeTHIecKue,
XpoMaTorpapuuecKme, Macc-CleKTPOMETPUIECKUE
MeToAbl. MeTobl aHam3a OeTKOBOM CTPYKTYPHI.
PazButne 6MoMHGOPMAITMOHHBIX TEXHOJIOTHHA
00pabOTKM TaHHBIX MPOTEOMHBIX IKCIIEPUMEHTOB.
ba3bl nanHbIX 110 ipoTeoMuke. [Iporeomuka B
MEAUIIHE.

Structural and functional foundations of proteomics.
Principles and methods of proteome analysis.
Electrophoretic, chromatographic, mass spectrometric
methods. Methods of protein structure analysis.
Development of bioinformatic technologies for
processing data from proteomic experiments. Proteomics
databases. Proteomics in medicine.

dopmupyemsbie kommerenimun / The formed
competences

BrnaneTs mpHHIUIIAMY, SKCIIEPUMEHTATHHBIMH U
KOMITBIOTEPHBIMYM METOJIaMH U3YUYCHUS U
MOJICTTUPOBAHYSI KHHETUKH (hePMEHTATHBHBIX
peaKIuii, MOCTPOCHHS U CHCTEMHOTO aHAIN3a
METabOTMUECKUX MOJIEIIeH, MOJIEKYISIPHOTO
MOJICTTUPOBAHUS U MIPEJICKA3aHUs CTPYKTYPHO-
(hyHKITMOHATBHBIX CBOMCTB OEIIKOB U OEJIOK-
OETTKOBBIX B3aUMOJICHCTBHIN, TPOTEOMHOTO,
MeTab0JIOMHOTO U JIMITUJAOMHOTO TTPOGUITUPOBAHUS
JUTSL TTOJTYYEHUS IIEJIOCTHOTO MPEICTABICHUS O
JKUBBIX OPraHU3Max MPH MPOBEICHUH HAYYHBIX U
MPUKIJIAIHBIX UCCIICIOBAHMI B 001aCTH OMOXUMHUH,
MEJIUIIMHBI, OUOTEXHOJIOTUH U (hapMaKOJIOTUH

Possess the principles, experimental and computer
methods of studying and modeling the kinetics of
enzymatic reactions, building and system analysis of
metabolic models, molecular modeling and prediction of
structural and functional properties of proteins and
protein-protein interactions, proteomimal, metabolomic
and lipidomic profiling to obtain a holistic view of living
organisms in scientific and applied research in the field
of biochemistry, medicine, Biotechnology and
Pharmacology

Pe3ynbrarel 00y4eHus (3HATh, yMETh, BIIAIETh) /
Learning outcomes (know, be able to, have skills in)

3HATh:

- (hyHIaMEHTaIbHBIE U IPUKIIaJHbIE aCTICKThI
IIPOTEOMUKH; - OCHOBHBIE HAYYHO-
METOIOJIOTUYECKHE MTOIXObI, HCIIOJIB3YIOLIUECS
JUIsl aHAJIA3a MPOTEOMA.

YMETB:

- HCIIOJIb30BAaTh MTOJIYYCHHBIE 3HAHNS B HAYYHOU U
MIPOM3BOCTBEHHOM JIEATENBHOCTH; - IPUMEHATH
NIOJIyYEHHbIC 3HAHMS DU U3YYEHUH TaKUX
JUCIUIIIINH KaKk OMOXHUMHUS, MOJIEKYJIsIpHAs

know:

- fundamental and applied aspects of proteomics; - the
main scientific and methodological approaches used to
analyze the proteome.

be able to:

- to use the knowledge gained in scientific and industrial
activities; - apply the knowledge gained in the study of
such disciplines as biochemistry, molecular biology,
human and animal physiology, biophysics, as well as in
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Ouoorus, (PU3NOJIOTUS YETIOBEKA U )KHUBOTHBIX,
oror3uKa, a TaKKe IPH MPOXOKICHIN YIeOHBIX
MPAKTHK U CIICINPAKTUKYMOB.

BIIaJIETh:

- METO/IaMH aHAIK3a IPOTEOMa; - TEXHOJIOTHEH
00pabOTKM TaHHBIX MMPOTEOMHBIX YKCIIEPUMEHTOB; -
croco0aMu MOAETUPOBaHUS (PUZNKO-XUMHUYECKUX
CBOMCTB U (h)YHKIIMIA OCJIKOB 110 U3BECTHBIM
HYKIJICOTHUIHBIM TIOCIIEIOBATEIBHOCTSIM; -
po(hecCHoHaIbHO TOJIH30BATHCS 0a30 JAHHBIX IO
MIPOTEOMUKE.

the course of educational practices and special
workshops

have skills in:

- methods of proteome analysis; - technology for
processing data from proteomic experiments; - methods
for modeling the physicochemical properties and
functions of proteins according to known nucleotide
sequences; - use the proteomics database professionally

Cemectp nzyueHust y4eOHON TUCIIMIUIMHBI, MO /
Semester of study

7

7

IMpepexsusutsl / Prerequisites

CrpykrypHas Onoxumusi, Metabommaeckas

Structural Biochemistry, Metabolic Biochemistry

OHoOXUMHUSI
TpymoeMKoCTh B 3a4€THBIX EUHHLAX (KpeanuTax) / 3 3
Credit units
KonmuaecTBO ayTMTOPHBIX YacOB U 9aCcOB 36/54 36/54

camocTosTeapHOM pabotsr / Academic hour of
students' class work, hours of self-directed learning

TpeboBanus u GOPMBI TEKYIIEH U TPOMEKYTOUHON
arrecrauuu / Requirements and forms of current and
interim certification

YcrHIi ompoc, pedepar
3ayer

Oral questioning, essay
Credit
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
Yueonas qucuuninHa «MeTradoJ0MHKa», MOAYJIb « JKCIIEPUMEHTAJLHAA CHCTeMHAasi Ouosiorus » /
Academic discipline « Metabolomics », module « Experimental Systems Biology »

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

XapakTepucTuka MetabonuToB. [Ipo6oordop n
MPOOOIOATOTOBKA B META00JIOMHBIX
HCCIIEIOBAHUAX. MeTo bl M3y4YeHUs] MeTabooMa.
CratucThyecKHe U MaTEMAaTHYECKHUE METOIbI
00paboTKu MeTabOIOMHBIX MTpoduIIeH
OMOJIOrHYECKUX 00BEKTOB. MeTab0JI0M YeIoBeKa.
Hcnonp3oBanne naHHBIX META00JIOMUKH B
Pa3NMYHBIX 00JACTAX HAPOIHOTO XO35HCTRA,
Omoorun, MeTUIWHEL, apMarui. [ TnkoMuka u
JIANMIOMUKA.

Characteristics of metabolites. Sampling and sample
preparation in metabolomic studies. Methods for
studying metabolome. Statistical and mathematical
methods for processing metabolomic profiles of
biological objects. Human metabolome. The use of
metabolomics data in various fields of the national
economy, biology, medicine, and pharmacy. Glycomics
and lipidomics.

dopmupyemsbie komnerenimu / The formed
competences

Brnagets npuHIMIIaMU, SKCTIEPUMEHTATILHBIMU 1
KOMIBIOTEPHBIMH METOAAMU H3YUYCHUS U
MOJICIIUPOBAHMS KUHETHKH (DePMEHTATUBHBIX
peaxIyii, MOCTPOSHHSI U CHCTEMHOTO aHAJIN3a
METa0OJTMUECKUX MOJIEIICH, MOJIEKYISIPHOTO
MOJICIIUPOBAHMS U TPEJICKA3aHUs CTPYKTYPHO-
(YHKIIMOHAIBHBIX CBOMCTB OEITKOB M OEJIOK-
OEJKOBBIX B3aMMO/ICHCTBUMN, IPOTEOMHOTO,
MeTab0JIOMHOTO U JIUITHIOMHOTO
POGUIMPOBAHUS TSI TIOTYYECHHUS [IEIOCTHOTO
MIPEICTaBICHUS O KUBBIX OpraHU3Max MpH
MIPOBEICHUH HAYYHBIX M TPHUKIIATHBIX
HCCIIeIOBaHM B 00JaCTH OMOXUMUH, MEAUIIUHBI,
OMOTEXHOJIOTUU U (papMaKOJIOTHH

Possess the principles, experimental and computer
methods of studying and modeling the kinetics of
enzymatic reactions, building and system analysis of
metabolic models, molecular modeling and prediction of
structural and functional properties of proteins and
protein-protein interactions, proteomimal, metabolomic
and lipidomic profiling to obtain a holistic view of living
organisms in scientific and applied research in the field
of biochemistry, medicine, Biotechnology and
Pharmacology

Pesynbrarer 00y4eHus (3HaTh, yMeTh, BIIAICTh) /
Learning outcomes (know, be able to, have skills in)

3HATh:

- IPUHLHIIBI U METOJIBI aHAIHM3a MeTaboIoMa
YelloBeKa U JKUBOTHBIX, MUKPOOPTaHU3MOB U
PACTEHHIA; - CTATUCTHYECKHE M MATEMaTHUECKHUE
MeTOABI 00paboTKN METabOINYECKUX MpoduIIeH
OHOJIOTHYECKUX 00BEKTOB; - 0COOCHHOCTH
MeTab0JIOMOB YEJIOBEKA M KUBOTHBIX,

know:

- principles and methods of analysis of the metabolome
of humans and animals, microorganisms and plants; -
statistical and mathematical methods for processing
metabolic profiles of biological objects; - features of
metabolomes of humans and animals, microorganisms
and plants; - the latest achievements in the field of
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MHUKPOOPTaHM3MOB M PaCTCHHH; - HOBEHIINE
JIOCTHKEHHA B 00J1aCTH METa0OJIOMHUKH U
METaOOHOMUKH; - TCOPETHUYECKYIO U MMPAKTHIECKYTO
3HaYMMOCTh META00JIOMUKU M METaOOHOMUKH,
B3aMMOCBSI3b C IPYTUMH MOCTT€HOMHBIMU
TEXHOJIOTHSIMH, POJIb METAOOJIOMHUKH U
MeTaOOHOMUKHU B CUCTEMHOW OHOJIOTHH; -
BO3MOKHOCTH HUCIIOJIB30BaHUs JAHHBIX I10
MeTaboIOMHUKE B PA3TUIHBIX 00JIACTAX HAPOIHOTO
XO03s1ICTBa, OMOIOTHH, METUITHBI, (hapMaIi.
YMETh:

- BBIOpATh ONTUMAIEHBIA aHATUTHYECKAN METO/
MeTab0JIOMHOTO UCCIIEIOBAHMS, TIPOBECTH
MPaBUJIbHYIO MOATOTOBKY 0M000pasiia K aHaIUu3Yy; -
CTaTUCTUYECKU 00pabaThIBaTh U
MHTEPIPETHPOBATH PE3YJIBTATHl META00IOMHOTO
HCCIIeIOBaHMUS; - paboTaTh ¢ 0a3aMu JaHHBIX IO
MeTabOJIOMHUKE.

BIIAJICTh:

- HaBbIKaAMU pabOTHI ¢ JTAOOPATOPHBIM
000pyZI0BaHUEM, HCIIOIB3YEMBIM MPH
UCCIIeJOBAaHUU METab0JIOMa; - HaBBIKaMU
MOATOTOBKY OMOJIOTHYECKOTO MaTepraia JiIst
JlaJIbHEHIIIETO METa00JI0MHOI0 aHAJIN3a; -
OCHOBHBIMHU IIpUEMaMH MAaTCMATHYICCKOI'0O U
CTaTHCTHYECKOTO aHAIIN3a META0OIMYECKUX
npodueil.

metabolomics and metabonomics; - the theoretical and
practical significance of metabolomics and
metabonomics, the relationship with other postgenomic
technologies, the role of metabolomics and
metabonomics in systems biology; - the possibility of
using metabolomics data in various fields of the national
economy, biology, medicine, and pharmacy.

be able to:

- choose the optimal analytical method of metabolomic
research, properly prepare the biosample for analysis; -
statistically process and interpret the results of a
metabolomic study; - work with metabolomics
databases.

have skills in:

- skills in working with laboratory equipment used in the
study of metabolom; - skills in preparing biological
material for further metabolomic analysis; - the main
methods of mathematical and statistical analysis of
metabolic profiles.

CeMecTp u3ydeHus1 y4eOHOM TUCIMITIMHBI, MOTYJIS /
Semester of study

7

7

Ipepexsusutsl / Prerequisites

CrpykrypHas onoxumus, OU3NKO-XUMHUYECKUE
METOBI aHAJIH3a

Structural biochemistry, physicochemical methods of
analysis

TpynoeMKoCTh B 3aueTHBIX eAMHHLIAX (KpeauTax) /
Credit units

3

3

96




KonndecTBO ayAMTOPHBIX YacCOB M YacOB 46/62 46/62
caMmocTosTeapHOM paboter / Academic hour of

students' class work, hours of self-directed learning

TpeboBanus U GopMbI TEKYIIEH 1 TPOMEKYTOUHOH Kontponbsnas pabora Assessment
arrectanuu / Requirements and forms of current and Ok3ameH Exam

interim certification
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
Y4yeOHas TMCHUIUIMHA « AHAJIUTHYECKAs] OMOXUMUS », MOTYJIb « AHAIUTHYeCKasi OMOXuMus » /
Academic discipline « Analytical biochemistry », module « Analytical biochemistry »

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

MeTposIorn4ecKiue OCHOBBI aHATUTUICCKON
OMOXMMHU. OMOMETPUYECKUE METOIBI B
omoxuMudyeckoM aHaimze. OOrIie 1abopaTopHbIE
METOJIbI B OMOXUMHYECKOM aHanu3e. OCOOSHHOCTH
MIPUMCHCHUSA (bI/ISHKO'XI/IMI/I‘-IeCKI/IX METOAOB B
OMOXMMHUYECKOM aHAIH3E. MOJTyYCHHE U
MTOATOTOBKA OMOIOTUYECKUX 00PAa3IIOB.
[TnanupoBaHue U MPOBEICHUE SKCIICPUMEHTA Ha
nab0paTOPHBIX KUBOTHBIX. OlIEHKA Pe3yIbTATOB
OMOXUMHYCCKOTO aHAIH3a.

Metrological foundations of analytical biochemistry.
Biometric methods in biochemical analysis. General
laboratory methods in biochemical analysis. Features of
the application of physicochemical methods in
biochemical analysis. Obtaining and preparing
biological samples. Planning and conducting an
experiment on laboratory animals. Evaluation of the
results of biochemical analysis.

dopmupyemsbie komnerenimu / The formed
competences

[IpumeHsTh B GMOJIOTHH, OMOTEXHOIOTHH,
MeIulMHE U (papMaKoIOruu METOAUYECKUE U
MH(pOpPMaLMOHHbIE AITOPUTMBI IPOBECHUS,
MaTeMaTH4ecKOl U CTaTUCTHYECKOH 00paboTKu
JAHHBIX OMOXMMHUYECKOTO,
UMMYHOXUMHYECKOT0, XpOMAaTOTrpa)uuecKkoro u
CTPYKTYPHOT'O aHaJIM3a CJI0XKHBIX
O610sIOTHUECKUX 00BEKTOB B COOTBETCTBUU CO
crnenn UKo CTPYKTYpHO-()yHKIIMOHAJIBHBIX,
IPYIIOBBIX U UHAUBUYATbHBIX CBONCTB
COCTABJISIOIIMX UX KOMIOHEHTOB

To apply in biology, biotechnology, medicine and
pharmacology methodological and information
algorithms for conducting, mathematical and statistical
processing of data of biochemical, immunochemical,
chromatographic and structural analysis of complex
biological objects in accordance with the specifics of
structural, functional, group and individual properties of
their components

Pesynbrarel 00y4eHus (3HATh, yMETh, BIIAIETh) /
Learning outcomes (know, be able to, have skills in)

3HATB!
- KIIFOYEBbIC TIOHATHS, TEOPUH U 3aKOHOMEPHOCTH
aHAINTHYECKOH OMOXUMHH; -0OCOOEHHOCTH, 00Imue
MPUHLMIIBI U COCTaBHBIE YaCTH OMOXUMHUYECKOTO
aHaJn3a; - YCIOBHS IPUMEHUMOCTH U OTpaHHYCHUS
B UCIIOJI30BAHUH METOJIOB Ka4E€CTBEHHOTO,
KOJIMYECTBEHHOT'O U CTPYKTYPHOT'O aHAIIN3a; -
MPUHLUIIBI JOOPOCOBECTHOH J1AOOPATOPHOI
MPAKTUKHU; - OCOOEHHOCTH CTATHCTHUECKON
00pabOTKH M aHaJIM3a KOJIMYECTBEHHBIX JAHHBIX B

know:

- Key concepts, theories and patterns of analytical
biochemistry; - features, general principles and
components of biochemical analysis; - Conditions of
applicability and limitations in the use of methods of
qualitative, quantitative and structural analysis; -
Principles of good laboratory practice; - Features of
statistical processing and analysis of quantitative data in
analytical biochemistry;

be able to:
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AQHAJIMTUYECKON OMOXUMUH,

YMETB!

-aJIeKBaTHO BbIOMPATh HEOOXOANMBIE TTIOAXOABI IS
pelIeHrs KOHKPETHBIX 3a/1a4 B OMOXUMHUYECKOM
aHaJm3e; - pa3padaThiBaTh CXEMBbI IPOBEICHHS
OMOXMMHUYECKOT0 aHAJIN3a; - UCII0JIb30BATh
WHPOPMALMOHHBIE TEXHOJIOTHH AT cOopa,
(ukcanuy, XpaHeHUsI ¥ aHATTN3a
9KCHEPUMEHTAIBHBIX JAHHBIX;

BIalETh:

- OMOXUMHYECKON TEPMHHOJIOTHEH; - TEXHUKOH
COBPEMEHHOT0 OMOXMMUYECKOr0 aHaJIN3a;
HaBBIKAMU OIEHKH M CTATUCTHYECKOW 00pabOTKH
JAHHBIX, TOJTYYEHHBIX B X0/Ie OMOXMMUYECKOTO
aHaMs3a.

- adequately choose the necessary approaches to solve
specific problems in biochemical analysis; - develop
schemes for biochemical analysis; - use information
technologies to collect, record, store and analyze
experimental data;

have skills in:

- biochemical terminology; - the technique of modern
biochemical analysis; skills of evaluation and statistical
processing of data obtained in the course of biochemical
analysis.

CemecTp nzydeHus: yaeOHOM JUCIUITITNHBI, MOTYIIS /
Semester of study

6

6

IMpepexsusutsl / Prerequisites

Xemomerpuka, CTpykrypHas duoxumust, Ouznko-
XUMUYECKHE METOJIbI aHAJIN3A

Chemometrics, Structural Biochemistry,
Physicochemical Methods of Analysis

TpyaoeMKoCTh B 3a4€THBIX eAHAIIAX (KpeanuTax) / 3 3
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 54/66 46/62

camocTosTeapHOM pabotsr / Academic hour of
students' class work, hours of self-directed learning

TpeboBanus u GOPMBI TEKYIIEH U TPOMEKYTOUHON
arrecrauuu / Requirements and forms of current and
interim certification

KoHTponbHbIe pabOThI, TECTHI
DK3aMeH

assessments, tests
Exam
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
Yueonas qucuuminia « UMmMyHogepMeHTHBIA aHAIN3 », MOAYJIb « AHATUTHYECKAs OMOXUMUS » /
Academic discipline «Enzyme-linked immunosorbent assay», module «Analytical biochemistry»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

OU3NKO-XUMHYECKUE 3aKOHOMEPHOCTH
B3aMMOJICHCTBUS aHTUTeH-aHTUTENl. DepMeHTHEIC
METKH B UMMyHoaHanu3e. [loiydeHnue peareHToB
g UDPA. Meroast MDA, CiocoObl
MPEJICTABJICHUS U 00pa0OTKU IKCIIEPUMEHTAIILHBIX
JTAHHBIX.

Physicochemical regularities of antigen-antibody
interaction. Enzyme Tags in Immunoassay. Production
of reagents for ELISA. ELISA methods. Methods of
presentation and processing of experimental data.

dopmupyemsbie kommerenimun / The formed
competences

[IpumenaTs B 6nonoruu, ONOTEXHOJIOTHH,
MEIUIMHE U (hapMaKOJIOTUH METOAMYECKUE U
“H(OPMAITMOHHBIC AJITOPUTMBI IIPOBEICHUS,
MaTeMaTHIECKOW U CTATUCTHYECKOI 00paboTKn
JAHHBIX OMOXMMHUYECKOT0, UMMYHOXHUMHYECKOTO,
XpoMaTorpauueckoro ¥ CTpyKTypHOTO aHaJIn3a
CJI0KHBIX OHMOJIOTHYCCKUX 0OBEKTOB B
COOTBETCTBHU CO CICIUPHUKON CTPYKTYPHO-
(hYHKITMOHAJIBHBIX, TPYIIIIOBBIX M WHIAUBHYJIbHBIX
CBOMCTB COCTABJISIFOIINX UX KOMIIOHEHTOB

To apply in biology, biotechnology, medicine and
pharmacology methodological and information
algorithms for conducting, mathematical and statistical
processing of data of biochemical, immunochemical,
chromatographic and structural analysis of complex
biological objects in accordance with the specifics of
structural, functional, group and individual properties of
their components

Pe3ynbrarel 00y4eHus (3HATh, yMETh, BIIAIETh) /
Learning outcomes (know, be able to, have skills in)

3HATB!

- CTPYKTYpY U CBOMCTBA aHTHUT€HOB U aHTHUTET;
(U3UKO-XUMHUYECKUE 3aKOHOMEPHOCTH
B3aMMOJEHCTBHS aHTUT€HAHTUTENO, METOIBI
orpesieNieHnst ¥ cocoOkl pacueTa ahGuHHOCTH
aHTHUTEN, - EPMEHTBI, UCTIONb3yeMble it UDA u
KHMHETHYECKHE 3aKOHOMEPHOCTH IIPOTEKAHHS
(hepMEeHTaTUBHBIX PEaKLHii; - CHOCOOB! OTYUEHHS
pearentoB st UDA; - knaccudukaiuo MeTo10B
NDA, nx 0coOOEHHOCTH U CXEMBI POBEICHUS; -
COBpEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTHH,
ucrnonb3dyembie B UDA; - HOBeHIMe TOCTHKEHUS U
nepcreKkTuBbl pa3Butus UDA;

YMETb:

- mony4ats peareHTsl i1 UDA; - paspabaTsiBaTh
cxeMbl nipoBezieHna MDA - npencTaBisiTh U

know:

- the structure and properties of antigens and antibodies;
physicochemical regularities of antigenantibody
interaction, methods for determining and methods for
calculating antibody affinity; - enzymes used for ELISA
and kinetic patterns of enzymatic reactions; - methods
for obtaining reagents for ELISA,; - classification of
ELISA methods, their features and schemes; - modern
information technologies used in ELISA, - the latest
achievements and prospects for the development of
ELISA;

be able to:

- obtain reagents for ELISA; - develop ELISA schemes;
- submit and process ELISA data; - use specialized
computer databases and Internet resources;

have skills in:
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obpabateiBath naHubie UDA; - moiap30BaThCs - the basic terminology used in the ELISA,; - the
CIeNHAIN3HPOBAaHHBIMI KOMIIbIOTEpHEIME Oazamu | methodological foundations of the ELISA; -
JIaHHBIX U pecypcamu HTepHETa; technologies used to create sets and conduct ELISA.
BIIAJIETh:

- 0a30BOI TEPMUHOJIOTHEH, TPUMEHSIOIICHCS B
H®DA; - meTonomoruueckumu ocHoBamu MDA -
TEXHOJIOTMSIMH, UCTIONB3YEMBIMHU I CO3/1aHUs
HabopoB u nposegenHust DA,

CemecTp nzydeHus: yaeOHOWM JUCIUITIINHBI, MOTYIIS / 7 7

Semester of study

[MpepexBusutsl / Prerequisites Broxumuyeckrie 0CHOBBI UMMYHHTETA, Biochemical Foundations of Immunity, Enzymology,
Ouzumornorus, PepMeHTATHBHAS KHHETHKA Enzymatic Kinetics

TpynoeMKoCTh B 3a4€THBIX eAMHALIAX (KpeanuTax) / 3 3

Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 46/62 46/62

camocTosTeapHo# pabotsr / Academic hour of
students' class work, hours of self-directed learning

TpeGoBanus u GOpPMBI TEKYIIEH U TPOMEKYTOUHON KonTponbHEIe paboThI assessment
arrectanuu / Requirements and forms of current and Dk3aMeH Exam
interim certification
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
YyeGHasi nucuuninna « [IporeoMHbie TeXHOJOTHH B OMOJIOTHH, MeTHIIUHE H
(hapmakoorun», MOIYJIb « AHAJUTHYECKAS] OUOXUMUS » /
Academic discipline « Proteomic technologies in biology, medicine and

Pharmacology », module « Analytical biochemistry »

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

[IpoTeomuble METOABI B IOUCKE OMOMapKeEPOB.
Hcnonp3oBaHne NPpOTEOMHBIX METOAOB AJIS
OIITUMU3aAIIN 6I/IOT6XHOJIOFI/I‘-ICCKI/IX IIpOLCCCOB.
[Iporeomuka B hapmakosoruu u hapMaieBTHKe.
[Iporeomurka nH(DEKIINOHHBIX 3200JIEBAaHHM.
Jlnarnoctrka HelpoereHepaTUBHBIX 3a00JIeBaHUI
NpOTEOMHBIMU MeTogaMu. Buszyanuzanus MALDI-
TOF.

Proteomic methods in the search for biomarkers. Use of
proteomic methods to optimize biotechnological
processes. Proteomics in pharmacology and
pharmaceuticals. Proteomics of infectious diseases.
Diagnosis of neurodegenerative diseases by proteomic
methods. MALDI-TOF imaging.

dopmupyemsbie komnerenimu / The formed
competences

[IpumeHsTh B GMOJIOTHH, OMOTEXHOIOTHH,
MeIuLMHE U (papMaKoJOruu METOAUYECKUE U
MH(pOpPMaLMOHHbIE AITOPUTMBI IPOBECHUS,
MaTeMaTH4ecKOl U CTaTUCTHYECKOH 00paboTKu
JAHHBIX OMOXMMHUYECKOTO,
UMMYHOXUMHYECKOT0, XpOMAaTOTrpa)uuecKkoro u
CTPYKTYPHOT'O aHaJIM3a CJI0XKHBIX
O610sIOTHUECKUX 00BEKTOB B COOTBETCTBUU CO
crnenn (UKo CTPYKTYpHO-()yHKIIMOHAJIBHBIX,
IPYIIOBBIX U UHAUBUYATbHBIX CBONCTB
COCTABJISIOIIMX UX KOMIOHEHTOB

To apply in biology, biotechnology, medicine and
pharmacology methodological and information
algorithms for conducting, mathematical and statistical
processing of data of biochemical, immunochemical,
chromatographic and structural analysis of complex
biological objects in accordance with the specifics of
structural, functional, group and individual properties of
their components

Pesynbrarel 00y4eHus (3HATh, yMETh, BIIAIETh) /
Learning outcomes (know, be able to, have skills in)

3HATB!
- OCHOBHBIC HATIPaBIICHUsSI TPUMEHEHUS
MPOTEOMHUKH JIJIsl pEIICHUS 3a7a4 OMOTEXHOJIOTHH,
OnomMenIKHBL, PapMaKoIOTUH U
(hapManeBTHYEeCKON XUMHUH; - OCHOBHBIE METOJIBI U
WHCTPYMEHTAPUH JUIsl TPOTEOMHOTO aHaln3a,
00J1aCTH UX IPUMEHEHUSI U OTPaHUYCHUS; -
MOHSATHE OMOMapKep, OCHOBHBIE ITOCT-
TPaHCIIIUOHHBIE MOTU(PHUKAIINN, KOTOPBIE MOTYT
mpeTepreBarb OEJIKH U METOIbl UX OOHApY>KEHUs,

know:

- the main areas of application of proteomics for solving
problems of biotechnology, biomedicine, pharmacology
and pharmaceutical chemistry; - basic methods and tools
for proteomic analysis, their areas of application and
limitations; - the concept of a biomarker, the main post-
translational modifications that proteins can undergo and
methods of their detection, protein-protein interactions
and ways to study them; - Examples of the use of
proteomic analysis in the diagnosis of various diseases
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0eI10K-0€IIKOBBIE B3aUMOAECHCTBHS U CIIOCOOBI UX
U3YYEHHUST; - IPUMEPbI UCTIOJIH30BAHHMS
MIPOTEOMHOTO aHAIN3a B JUATHOCTHKE Pa3IUUHBIX
3a00J1eBaHuil (BUPYCHBIX, HEHPOIETreHEPATUBHBIX U
MPOoY.) U JJIs pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX
MIpenapaTos;

YMETh:

- BEIOMPATH ONTUMAIIbHBIE AaHATUTHYECKHE METO/IBI
M MHCTPYMEHTAPHUH [T pELICHUs 3319
MPUKJIIHON IPOTEOMHKH; - MTOTb30BATHCSI
CTEeNHATN3UPOBAHHBIMUA KOMITBIOTEPHBIMH Oa3aMu
JAHHBIX ¥ HHTEPHET-PECYPCaAMH; -
HHTEPIPETUPOBATE PE3YJIHTATHI IIPOTEOMHOTO
aHaIN3a,;

BJIAJIETh:

HaBBIKAMH MMOJrOTOBKH HAYYHBIX UILTFOCTPAIIAI
MyOIMKAIMOHHOT0 KaYeCTBa Ha OCHOBE UCXOIHBIX
OMOJIOrHYECKUX JAHHBIX

(viral, neurodegenerative, etc.) and for the development
of new drugs.

be able to:

- choose the best analytical methods and tools for
solving problems of applied proteomics;

- use specialized computer databases and

Internet resources;

- Interpret the results of proteomic analysis;

have skills in:

skills in

-- sampling and sample preparation methods for
proteomic analysis;

- the basics of electrophoretic methods;

- the basics of HPLC-MS/MS and MALDI methods of
proteomic analysis.

Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MO /
Semester of study

7

7

IMpepexBusutsl / Prerequisites

Menuruackas onoxumusi, Merabonmdeckas

Medical Biochemistry, Metabolic Biochemistry

OMOXUMUS
TpyaoeMKoCTh B 3a4€THBIX eAHAIIAX (KpeanuTax) / 3 3
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 50/58 50/58

camocTosTeapHOM pabotsr / Academic hour of
students' class work, hours of self-directed learning

TpeboBanus 1 GopMbI TEKYIIEH 1 TPOMEKYTOUHON
arrecraruu / Requirements and forms of current and
interim certification

YCTHBIH OIpoc, TUCKYCCHS, 3allliTa IPOSKTa
3auer

Oral questioning, class discussion, creative task
Credit
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
YueOHasi iUCHUIUINHA « BHOXHMHYecKasi 7KOJIOTHsI H MOHUTOPUHT OKPY:KalLIeii cpeabl », MoayJIb « @DyHIaMeHTaIbHbIe MEXaHM3MbI OHOXHMHYECKOI

aganTamuu » /

Academic discipline «Biochemical Ecology and Environmental Monitoring », module « Fundamental Mechanisms of Biochemical Adaptation »

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJTYJIS
/ Brief summary

DKOIOro-0MOXUMHYECKHE B3aUMOACUCTBHS MEXKIY
YKUBOTHBIMM BHYTPH BUJIa U Pa3HBIX BUJOB.
DKOIOro-6MoXuMHYECKast XapaKTePUCTUKA
PETYJISINY B3aUMOICHCTBUI rprOOB, BOAOPOCIICH 1
pacTeHHui. DKOJIOTO-OMOXUMIYECKHE
B3aMMOZEHCTBHSA MEXy BBICIIMMHU PACTEHUSAMU U
KUBOTHBIMH. DKOJIOI'MYECKasi ONaCHOCTh
3arpsI3HEHNSI OKPYXKAIOIIEeH Cpebl XHMUYECKUMHU
BellecTBAMH. MOHUTOPUHT OKPY>KAKOIIEH CpEebl.

Ecological and biochemical interactions between
animals within a species and different species.
Ecological and biochemical characteristics of the
regulation of interactions between fungi, algae and
plants. Ecological and biochemical interactions between
higher plants and animals. Environmental hazard of
environmental pollution with chemicals. Environmental
monitoring.

dopmupyemsbie komnerenimu / The formed
competences

[TpumeHsaTh 3HAaHHE OMOXUMHYECKHX
MEXaHU3MOB PaTUOOHOIOTHIECKUX (DEHOMEHOB U
HBOJIIOIIMOHHOM OMOJIOrHUH, 3aKOHOMEPHOCTEH
9KOJIOTHUECKOM OMOXUMUH IJIs1 MOACITUPOBAHHUS
Y aHaJIHM3a MOJIEKYJISIPHOW CTPATETHH OCHOBHBIX
HBOJIIOIIMOHHBIX U aJalTAIlHOHHBIX MIPOIIECCOB,
o0ecreynBaoNX ONOIOTHYECKOe
pa3zHooOpasue, IBOIIOLMOHHBIE U
¢unoreneTnyecKue MpeoOpa3oBaHMs CTPYKTYP
¢GyHKIMH OMOMaKPOMOJIEKYI U OMOJIOTUYECKUX
CHCTEM, HX IIPUCTIOCOOIEHIE K N3MEHSIOIINMCS
YCJIOBHUSIM OKPYKAIOLIEH Cpe/Ibl

Apply knowledge of biochemical mechanisms of
radiobiological phenomena and evolutionary biology,
patterns of ecological biochemistry for modeling and
analysis of the molecular strategy of the main
evolutionary and adaptive processes that ensure
biological diversity, evolutionary and phylogenetic
transformations of structures and functions of
biomacromolecules and biological systems, their
adaptation to changing environmental conditions

Pesynbrarer 00y4eHus (3HaTh, yMeTh, BIIAICTh) /
Learning outcomes (know, be able to, have skills in)

3HATD!
- TIeJTb, 33J1a9M ¥ OCHOBHBIC Pa3JIeiibl COBPEMEHHOMN
6HOXI/IMHIIGCKOI>'I 3KOJIOTUH U MOHI/ITOpI/IHFa
OKpY>Karollel Cpeibl;

- METOJOJOTHIO SKOJIOTO-OHOXMMHYECKHX
HCCIIEOBAHNUMN; - DKOJIOTr0-OMOXUMHUYECKHE
MEXaHU3MbI B3aUMOJICUCTBUN B IPUPOTHBIX
SKOCHUCTEMAaX U UX 3HAYEHUE; - TECOPETUUYECKYIO U
HpaKTI/I‘IeCKYIO 3HAYUMOCTDH 6HOXI/IMI/I‘I€CKI/IX

know:

- the goal, objectives and main sections of modern
biochemical ecology and environmental monitoring;

- methodology of ecological and biochemical research; -
ecological and biochemical mechanisms of interactions
in natural ecosystems and their importance; - theoretical
and practical significance of biochemical studies of the
effect of substances polluting the biosphere on the
organism, population, ecosystem; - tasks and methods of
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WCCIICIOBAHU BIIMSIHUS BEIICCTB, 3arPs3HSIOIINX
ounocdepy, Ha OpraHr3M, MOIMYISNI0, IKOCUCTEMY;
- 3aJ1a4M ¥ METOJbI SKOJIOTHYECKOTO,
OHOJIOTHYECKOr0 U KOJIOr0- OMOXUMUYECKOTO
MOHHUTOPUHTA OKPYKAFOIICH CPEIbl; - MEPCIICKTUBEI
Pa3BUTUA OMOXUMUYECKOM 3KOJOTHH H
MOHHUTOPUHTA OKPYKArOIIEH CpeIbl; -
COBPEMEHHYIO JIUTEPaTypy 10 IpodaeMam
M3y4aeMOi JTUCIIUTUTUHEI,

YMETh:

- UCIIOJIB30BAaTh MECTOAbI TeOpCTI/I‘ICCKOFO n
9KCIIEPUMEHTATLHOTO HCCIICAOBAHUS JJIs1 U3YUICHUS
Pa3IMYHBIX aCMIEKTOB YKOIOTUYECKON OMOXUMHUH; -
HNCITI0JIb30BaATh HOBeﬁmHC JOCTUXXCHUS B OGHaCTI/I
9KOJIOTHUECKON OMOXMMHUU B PeaIbHBIX
9KOJIOTHYECKUX CUTYAIHSIX JUTIs HOPMYIUPOBAHUS U
peHIeHI/IH HpaKTI/I'-IeCKI/IX 3ajay, - HpOI/ISBO)Z[I/ITL
HO):[60p AJCKBATHBIX ME€TOI0B U TECT-CUCTEM JIs1
OLICHKHU COCTOSIHUSI OMOCHUCTEM B KOHKPETHBIX
YCIOBUAX HAPYIICHHUS CPEJIbL; - IPEICTABIIST
MOJIyuEHHbBIC 3HAHUS B BUJIC pedepaTos, TOKIAIO0B,
MPE3CHTAIINH; - BECTH HAyYHYIO TIOJIEMUKY U
JUCKYCCHIO 10 TIpo0ieMaM, paccMaTpUBaeMbIM
y4eOHON JUCIUILIMHOM;

BJIAJIETh:

- KOMILICKCOM TEOPETHYCCKUX U TPAKTHUSCKHX
3HAHUU JIJIs1 pENICHUS HAYYHBIX U MPUKIIATHBIX
3aJ1a4 B 00JIaCTH OMOXHMMHYECKOM IKOJIOTUU U
OMOXMMHYECKOTO MOHUTOPUHTA OKPYKAOIIEH
CPEIIbI; - MMPEICTABICHHUSIMH O 33]1a4aX U CTPYKType
3KOJIOr0-0MOXUMHUYECKOI0 MOHUTOPHHTA,
OMOXMMHUYECKUMHU METOJIaMH €0 OCYIICCTBICHHUS; -
HaBBIKaMU TTOUCKA ¥ 110100pa HH()OpMAIIUU 110
BOIIPOCaM OMOXMMHYECKON IKOJIOTHH U
MOHMTOPHHIA OKPY>Kalollel CpeJibl; - OCHOBHBIMU

ecological, biological and ecological-biochemical
monitoring of the environment; - prospects for the
development of biochemical ecology and environmental
monitoring; - modern literature on the problems of the
discipline studied.

be able to:

- use methods of theoretical and experimental research
to study various aspects of environmental biochemistry;
- use the latest achievements in the field of
environmental biochemistry in real environmental
situations to formulate and solve practical problems; -
select adequate methods and test systems to assess the
state of biosystems in specific conditions of
environmental disturbance; - present the knowledge
gained in the form of essays, reports, presentations; -
conduct scientific polemics and discussion on the
problems considered by the academic discipline;

have skills in:

- a set of theoretical and practical knowledge for solving
scientific and applied problems in the field of
biochemical ecology and biochemical monitoring of the
environment; - ideas about the tasks and structure of
ecological and biochemical monitoring, biochemical
methods of its implementation; - skills in searching and
selecting information on biochemical ecology and
environmental monitoring; - basic methods of
processing and analysis of experimental data; - skills of
individual and team work in solving theoretical and
practical problems.

105




npueMamMu 00paboOTKH U aHAIH3a
SKCIIEPUMEHTAIBHBIX JaHHBIX; - HABBIKAMHU
VHANBUAYATEHOW W KOMaHIHOW pabOTHI MpU

PEIICHUHN TCOPCTUYCCKUX U MPAKTUYCCKUX 3aaa4.

Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOIYIIS /
Semester of study

7

7

Ipepexsusutsr / Prerequisites

buoxumus JekapCcTBEHHBIX PACTEHUH,
buonornuecku akTUBHEBIE BCIIECCTBa

Biologically active substances, biochemistry of
medicinal plants

TpymoeMKoCTh B 3a4€THBIX eIUHHLAX (KpeanuTax) / 3 3
Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 46/62 46/62
camocTosTeapHOM pabotsl / Academic hour of

students' class work, hours of self-directed learning

TpeboBarus 1 GOpPMBI TEKYIIEH 1 TPOMEKYTOUHON pedepar, Tect essay, test
arrectanuu / Requirements and forms of current and Ok3aMeH Exam

interim certification
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
YueOHas qucuumiinHa « OCHOBBI PaIHANMOHHOI OHOXMMHH », MOAYJIb « DyHIaAMEHTAIbHbIE MEXaHU3MbI OHOXHUMUYECKOIH afanTauum /
Academic discipline «Fundamentals of Radiation Biochemistry », module «Fundamental Mechanisms of Biochemical Adaptation »

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

AxTyanbHble TPOoOIeMbl PaAHaluOHHON OMOXHMUH.
CocrosiHre 1 00MEH BaKHEHITNX OUMOJIEKYN U
cucTeM B 00Iy4eHHOM opranusme. buoxumuueckue
ACTIeKTHI ACUCTBHS MAJIBIX 103 U MOLIHOCTEH
HOHU3UPYIOUIEN paguallii.

Actual problems of radiation biochemistry. The state and
metabolism of the most important bimolecules and
systems in the irradiated body. Biochemical aspects of
the action of small doses and capacities of ionizing
radiation.

dopmupyemsbie kommerenimun / The formed
competences

[TpumeHsTH 3HaHNE OMOXMMHUYECKUX MEXaHU3MOB
paarobuonornyecKux (heHOMEHOB H
IBOJIIOLHOHHOW OMOJIOTHH, 3aKOHOMEPHOCTEH
9KOJIOTMYECKOM OMOXMMHMU JIJIsi MOJICIIMPOBAHUS U
aHaJM3a MOJICKYJISIPHOW CTPAaTETHH OCHOBHBIX
OBOJIIOOMOHHBIX M alallTAIMOHHBIX ITPOLICCCOB,
o0ecreynBaoIInX OMOIOTHIECKOe pasHooOpasue,
HBOJIIOLIOHHBIC U (PHIIOT€HETHYECKIE
npeoOpa3oBaHus CTPYKTYp U (QYHKIMI
OMOMAaKPOMOJICKYJI U OMOJIOTUYECKUX CUCTEM, X
NPUCTIOCOOJICHHE K N3MEHSIOIUMCS YCIOBUSIM
OKPY’KaloIeH cpeJibl

Apply knowledge of biochemical mechanisms of
radiobiological phenomena and evolutionary biology,
patterns of ecological biochemistry for modeling and
analysis of the molecular strategy of the main
evolutionary and adaptive processes that ensure
biological diversity, evolutionary and phylogenetic
transformations of structures and functions of
biomacromolecules and biological systems, their
adaptation to changing environmental conditions

Pesynbratel 00y4eHus (3HaTh, yMETh, BIIA/ICTh) /
Learning outcomes (know, be able to, have skills in)

3HATH!
- OCHOBHBIC PaIUAIIMOHHO-OMOXUMHYECKHE
3aKOHOMEPHOCTH B U3MEHEHUU COCTOSIHUA U
oOMeHa BEIIeCTB B KJIETKAX M TKaHSAX 00IydeHHOTO
OpraHU3Ma; - 3HAYCHUE OMOXUMUIECKUX
MOKa3aTeNel Ty4yeBOro NOPaXEHUsI B KPUTUUECKUX
opraHax opraHusma Jjisl XapaKTepUCTUKU IPUUYHH
(hopMHpOBaHUs BUANMBIX TIPOSIBICHUN
ononornueckux 3pdexros;

YMETb:

- HCIIOJIb30BaTh 3HAHWE OCHOBHBIX PaJHallMOHHO-
OmoxuMHUIecKux (PEHOMEHOB TSI OOBSICHEHUS
MEXaHU3MOB ()OPMHUPOBAHHSI OHMOIOTHYECKUX

3¢ GEeKTOB NpH ICHCTBUN HOHU3UPYIOINX
H3JIy4EHUI Ha OpraHu3M;

know:

- the main radiation-biochemical regularities in the
change of the state and metabolism in the cells and
tissues of the irradiated organism; - the value of
biochemical indicators of radiation injury in critical
organs of the body to characterize the causes of the
formation of visible manifestations of biological effects;
be able to:

- to use the knowledge of the main radiation and
biochemical phenomena to explain the mechanisms of
the formation of biological effects under the influence of
ionizing radiation on the body;

have skills in:

- the most important laws of radiation biochemistry to
explain the most important physiological processes
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BIAACTh:
- BOKHEUIIMMU 3aKOHAMHU paJualluOHHON
OHOXUMMHU I OOBICHEHUS BaXKHEHIIINX
(hM3HOIOTMYECKUX MTPOIECCOB, MPOTEKAIINX B
JKUBBIX OpraHu3Max, Kak B HOpMe, Tak U Ipu
BO3HUKHOBECHUH ITaTOJIOTHH, - METOHAMH
HCCIIEIOBAHUI B SKCIIEPUMEHTAIIBHON
paaMalMOHHON OHOXUMUH

occurring in living organisms, both in normal conditions
and in the occurrence of pathology; - research methods
in experimental radiation biochemistry

CemecTp nzydeHus: yaeOHOWM JUCIUITIINHBI, MOTYIIS /
Semester of study

5

5

IpepexBusutsl / Prerequisites

CrpykTypHasi OMOXUMUS

Structural Biochemistry

TpymoeMKoCTh B 3a4€THBIX EIUHHLAX (KpeanuTax) / 3 3
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 46/62 46/62

camocTosTeapHOoM pabotsl / Academic hour of
students' class work, hours of self-directed learning

TpeGoBanus u GOpPMBI TEKYIIEH U TPOMEKYTOUHON
arrectanuu / Requirements and forms of current and
interim certification

YcTHBIH OTpoc, KOHTPOJIBHEIE paboTa, pedepar
3auer

Oral questioning, assessment, essay
Credit
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
YueOnas qucuuninHa « buonngopmaTuka 1 KOMNbIOTEPHOEe KOHCTPYHPOBAHME JIEKAPCTB», MOAY.JIb « buonndopmaruka u 6uonHkeHepus » /
Academic discipline «Bioinformatics and Computer-Aided Drug Designy», module «Bioinformatics and Bioengineering »

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

[Momyuenue nHGOPMALIUK O IPOCTPAHCTBEHHOM
cTpyKType monekyn. KommbroTepaoe
MOJIETTpOBaHue OeNTKOB. BupTyanbHBI CKPHHUHT
COCIMHECHMIA C 3aJ]aHHOI OMOJIOTUYECKOM
AKTHBHOCTEHIO.

Methods of graphical representation of data, principles
of visualization design; data visualization toolkit

dopmupyemsbie kommerenimun / The formed
competences

Hcnonbs3oBaTh 6MOMH(pOpPMaTHUECKHE
JITOPUTMBI, HTH)OPMAILIMOHHO-KOMIIBIOTEPHbBIE
1aT(OPMBbI U F€HHO-UH)KEHEPHBIE METO/IbI JUIs
OMOMH)KEHEPHH, CO3/1aHKsl OMOKATaIM3aTOPOB C
3aJJaHHBIMU CBOWCTBaMHU, KOHCTPYUPOBAHUS
HOBBIX JIEKAPCTBEHHBIX COETMHEHUH €
MPOTHO3UPYEMBIM (papMaKOJIOrHYEeCKUM
JEeUCTBUEM, MOAETUPOBAHUS CTPYKTYPBI
METabOJINYECKUX CeTel U ANHAMUKHU
METab0JIMYECKHX MOTOKOB JUIsl MX HAIpaBICHHON
MOJU(UKAIMY U TIOJIyYEHUS HOBBIX IITAMMOB-
[IPO/IYLIEHTOB, TEHETUYECKH
MOIU(HUIMPOBAHHBIX OPTraHU3MOB-OHMOPEAKTOPOB
1 0eCKJIETOUHBIX (DEPMEHTHBIX CHCTEM

To use bioinformatic algorithms, information and
computer platforms and genetic engineering methods for
bioengineering, creation of biocatalysts with specified
properties, design of new drug compounds with
predicted pharmacological action, modeling the structure
of metabolic networks and the dynamics of metabolic
flows for their targeted modification and obtaining new
strains of producers, genetically modified bioreactor
organisms and cell-free enzyme systems

Pesynbrarel 00y4eHus (3HaTh, yMETb, BIIA/ICTh) /
Learning outcomes (know, be able to, have skills in)

3HaTh:

- OCHOBHBI€ MOHSITHUS U TEPMUHBI
OroMHGOPMATHKY; - OCHOBHBIE TIOJIXOIBI,
HCIIOJIb3YEeMBbIE JIJIS TIOYYCHUST MHPOPMAIIHH O
MIPOCTPAHCTBEHHON CTPYKTYpE OEIKOB M MaJIbIX
MOJIEKYJT; - OCHOBHBIE METOBI
BBICOKOIIPOU3BOAUTEIBHOTO CKPUHUHT A
MOTEHIMAIbHBIX JIEKAPCTBEHHBIX MPENapaToOB C
HCIIONIb30BAaHUEM KOMIIBIOTEPA,

YMETH:

- UCIOJIb30BAaTh OCHOBHBIE MPUEMBI U METOIbI
KOMIIBKOTEPHOI'O MOJIEKYJIIPHOT'O MOJEJIMPOBAHUS

know:

- basic concepts and terms of bioinformatics; - basic
approaches used to obtain information about the spatial
structure of proteins and small molecules; - basic
methods of high-throughput screening of potential drugs
using a computer;

be able to:

- use the basic techniques and methods of computer
molecular modeling and design, as well as high-
throughput computer screening, to search for new drug
compounds with predicted biological activity; - use
specialized computer databases and Internet resources;
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U KOHCTPYHUPOBAHUS, a TAKKE
BBICOKOIIPOU3BOAUTEIBHOIO KOMIIBIOTEPHOTO
CKPHHMHTIA, JUI TOMCKA HOBBIX JIEKAPCTBEHHBIX
COCMHEHHH C MPOrHO3UPYEMO OMOIOTHUECKON
AKTHBHOCTBIO; - [T0JIb30BAThCS
CIEeLUAIN3UPOBAaHHBIMU KOMIIBIOTEPHBIMH Oa3amMu
JIaHHBIX U pecypcamu cetu HTepHeT;

BJIAJIETh!

- METO/IaMHU TOJTy4YeHHUsI HH(pOpMaLu o
IIPOCTPAHCTBEHHON CTPYKTYpPE MOJIEKYJT; -
METOAAMH OCYIECTBIIEHUS BUPTYaJIbHOTO
CKPHHMHTA COETMHEHUH; - TEXHOJIOTUAMU
panMoHaIbHOM pa3pabOTKH JIEKapCTBEHHBIX
BEILECTB METOJaMH KOMITBIOTEPHOIO
MOJEIUPOBAHMUS.

have skills in:

- methods for obtaining information about the spatial
structure of molecules;

- methods for implementing virtual screening of
compounds;

- technologies for the rational development of medicinal
substances by methods of

computer modeling.

CemecTp nzydeHus: yaeOHOM JUCIUITITNHBI, MOTYIIS /
Semester of study

7

7

IpepexBusutsl / Prerequisites

CrpykrypHas ounoxumusi, buonndopmarnka

Structural Biochemistry, Bioinformatics

TpymoeMKoCTh B 3a4€THBIX eUHHIAX (KpeanuTax) / 3 3
Credit units
KonmuaecTBO ayTMTOPHBIX YacOB U 9acOB 50/58 50/58

camocTosTeapHOM pabotsr / Academic hour of
students' class work, hours of self-directed learning

TpeboBanus u GOPMBI TEKYIIEH U TPOMEKYTOUHON
arrectanuu / Requirements and forms of current and
interim certification

YcrHeIi onpoc, pedepart, TeCTh
OKx3aMeH

Oral questioning, essay, tests
Exam
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
YueOHas qucuuninHa « UH:keHepHasi JH3UMOJIOTHS », MOAYJIb « buonndopmaruka u 6nonHkeHepus» /
Academic discipline «Engineering Enzymology», module «Bioinformatics and Bioengineering »

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

CTpyKTypHO-(DYHKIIMOHATLHBIE 0COOCHHOCTH
Ounokaranuza. OepMEHTHI B IKCTPEMATBHBIX
ycaoBusX. @epMEHTATUBHBIA MUKPOAHAIH3.
MenunuHckas sH3UMoIorus. HIyCcTpUuanbHbIi
Ovokaranu3. Y THIN3aLUs IPOMBIIUICHHBIX
OTXO/JIOB C TTIOMOIIBIO (PEPMEHTOB.
KoncTtpynpoBanne 6noKaTann3aTopoB U UX
HCIOJB30BAHUE B OMOTEXHOJIOTHH.

Structural and functional features of biocatalysis.
Enzymes in extreme conditions. Enzymatic
microanalysis. Medical Enzymology. Industrial
biocatalysis. Disposal of industrial waste with the help
of enzymes. Design of biocatalysts and their use in
biotechnology.

dopmupyemsbie komnerenimu / The formed
competences

Hcnonp3oBats OMoMHpOpMaTHUECKHE
JITOPUTMBI, HH)OPMAILIMOHHO-KOMIIBIOTEPHbBIE
1aT(OPMBbI M F€HHO-UH)KEHEPHBIE METO/IbI JUIs
OMOMHXEHEPHH, CO3JaHNsl OMOKATAIU3aTOPOB C
3aJJaHHbBIMU CBOWCTBaMHU, KOHCTPYHUPOBAHUS
HOBBIX JIEKAPCTBEHHBIX COCAMHEHNUI C
MPOTHO3UPYEMBIM (hapMaKOIOrHIEeCKUM
JEeUCTBUEM, MOAETUPOBAHUS CTPYKTYPBI
METabOJINYECKHUX CeTel U ANHAMUKHU
METab0JIMYECKHX MOTOKOB JUIsl MX HAIpaBICHHON
MOJUGHUKAIMY U ITOTYyISHUS] HOBBIX IITAMMOB-
IIPO/IYLIEHTOB, TEHETUYECKH
MOIU(HUIMPOBAHHBIX OPTaHU3MOB-OHMOPEAKTOPOB
1 0eCKJIETOUHBIX (PEPMEHTHBIX CHCTEM

To use bioinformatic algorithms, information and
computer platforms and genetic engineering methods for
bioengineering, creation of biocatalysts with specified
properties, design of new drug compounds with
predicted pharmacological action, modeling the structure
of metabolic networks and the dynamics of metabolic
flows for their targeted modification and obtaining new
strains of producers, genetically modified bioreactor
organisms and cell-free enzyme systems

Pesynbrarel 00y4eHus (3HaTh, yMeTb, BIIAICTh) /
Learning outcomes (know, be able to, have skills in)

3HATE!

— (U3UKO-XUMHYECKHE U OMOXUMHUYECKUE
3aKOHOMEPHOCTH OMOKaTaln3a; —CIocoObI
CTaOMIIM3alK U pereHepauny pepMeHTaTUBHBIX
CUCTEM, IPUMEHSAEMBIX B OMOTEXHOJIOTHH; —
CTPYKTYpHBIE 1 TEPMOJUHAMUYECKHE OCHOBBI
(yHKUNOHUPOBaHUS (PEPMEHTOB B IKCTPEMAJIbHBIX
YCIOBUSIX; —TIPUHITAIIBI CO3aHHS
OMOKaTaNM3aTOPOB C 33JaHHBIMU CBOMCTBAMU; —

know:

— physicochemical and biochemical laws of biocatalysis;
—methods of stabilization and regeneration of enzymatic
systems used in biotechnology; —structural and
thermodynamic bases of enzyme functioning under
extreme conditions; —principles of creating biocatalysts
with desired properties; —modern information
technologies used in engineering enzymology; —
examples of biocatalysis applications in science,
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COBpEeMEHHbIE HH(POPMALIMOHHBIC TEXHOJIOTHH,
HCHOJb3YyEeMbIe B HH)KEHEPHOH SH3UMOJIOTUH; —
IIPUMEPHI NCIIOIBb30BaHMs OHOKaTaIn3a B HAyKe,
MeAUIHE, TEXHUKE 1 TPOMBIIIIICHHOCTH; —
COBpPEMEHHbIE TEXHOJIOTHYECKHE CXEMBI
HHAYCTPUAIBHOrO OMOKaTaIN3a; —HOBEHIINE
JOCTIDKEHHS M TIEPCTICKTHBEI Pa3BUTHUS
HWHXEHEPHOU 3H3UMOJIOT 1Y,

YMETB:

— pa3pabaThIBaTh OMOTEXHOIOTHUECKUE ITPOLIECCHI
C y4acTHeM OYHIICHHBIX (DEPMEHTOB WU
(hepMeHTOB, HaXOIAIMINXCSA BHYTPHU KJICTOK,
KOTOPBIE HCKYCCTBEHHO JIMLICHBI CIOCOOHOCTH
pacTu; —KOHCTPYHPOBaTh OMOKATAIN3aTOPHI C
3aJJaHHBIMU CBOHCTBaMU; —OLICHUBATh

3¢ (HheKTUBHOCTh OMOKaTaI3a; —MOIE30BATHCS
CHEeIMAN3UPOBAHHBIMU KOMITBIOTEPHBIMH 0a3aMu
JaHHBIX U pecypcaMu MHTepHerTa,

BJIaJIETh:

— OMOXMMUYECKUMH U MOJIEKYJIIPHO-
OHMOJIOTUYECKUMH METO/IaMH HUCCIIEIOBAHNUS
OuokaTanM3a U co3JaHusl OMOKaTaIN3aTOPOB C
3aJaHHBIMU CBOMCTBaMH; —OCHOBHBIMH NPHEMaMH
MOJIEKYJISIPHOT'O MOJICTIMPOBAHUS, KOMITLIOTEPHON
BU3YyaJIM3allii IPOCTPAHCTBEHHOH CTPYKTYPHI
(hepMeHTOB, cTaTUCTUYECKOW 00pabOTKH U
MaTEeMaTHYECKOI'0 aHAIN3a JaHHBIX KHHETUYECKOTO
9KCIIEPUMEHTA.

medicine, technology and industry; —modern
technological schemes of industrial biocatalysis; —the
latest achievements and prospects for the development
of engineering enzymology;

be able to:

—to develop biotechnological processes involving
purified enzymes or enzymes located inside cells that are
artificially deprived of the ability to grow; —design
biocatalysts with desired properties; —evaluate the
effectiveness of biocatalysis; —use specialized computer
databases and Internet resources;

have skills in:

— biochemical and molecular biological methods for
studying biocatalysis and creating biocatalysts with
specified properties; —basic methods of molecular
modeling, computer visualization of the spatial structure
of enzymes, statistical processing and mathematical
analysis of kinetic experiment data.

Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOIYIIS /
Semester of study

7

7

IMpepexBusutsl / Prerequisites

Ouzumonorus, CTpykrypHas onoxumus, Ousuko-
XUMHYECKHE METO/IbI aHAJIM3a

Enzymology, structural biochemistry, physicochemical
methods of analysis

TpynoeMKoCTh B 3a4€THBIX eAMHHIIAX (KpeauTax) /
Credit units

3

3
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KOJ’II/I‘IGCTBO AyAUTOPHBIX YaCOB U 4aCOB
caMmocTosTeapHOM paboter / Academic hour of
students' class work, hours of self-directed learning

46/44

46/44

TpeboBanus U GopMbI TEKYIIEH 1 TPOMEKYTOUHOH
arrectanuu / Requirements and forms of current and
interim certification

YcTHBIH ompoc, pedepar, KOHTpOJIbHAs paboTa
3auer

Oral questioning, essay, assessment
Credit
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
YuebOHas qucuumiinHa « Meradoauueckasi HH:KeHepHs », MOAY.JIb « buonngopmaruka u GnonHxeHepus » /
Academic discipline «Metabolic Engineering», module «Bioinformatics and Bioengineering »

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

OO6mias cTpaTerust MeTabOIMYECKON HHKEHEPUH.
Bri6op opranusma asist HanpaBIeHHOR
MeTtabonmdeckoit Moaudukaruu. O630p
KJIETOYHOr0 MeTabonn3Ma. MoJaenupoBaHue B
MeTabOIMUECKON HHKCHEPpUU. MeTO/Ibl H3yueHHS U
n3MeHeHus: merabonnsma. HoBele MeTombl
MeTabonmueckoi nmkeHepun. OOBEKTHI
MeTa0OJIMUECKONH HHKCHEPHH.

General Metabolic Engineering Strategy. Selection of an
organism for targeted metabolic modification. Overview
of Cellular Metabolism. Modeling in Metabolic
Engineering. Methods for studying and changing
metabolism. New methods of metabolic engineering.
Obijects of metabolic engineering.

dopmupyemsbie komnerenimu / The formed
competences

Brnaners MeTogamu ananusa Merabonuzma
MBBIX OPraHU3MOB, OCHOBHBIMU IIpUEMaMHU
MaTeMaTHYECKOro U CTaTUCTUYECKOro aHAIN3a
MeTa0OoINMUeCKUX Npoduiel, IpuHIUIaAMU
[IOCTPOCHUSI MaTEMaTHYECKUX MOEeeH
MeTaboIM3Ma U OCHOBHBIMH [TPUEMAMHU €TI0
HanpaBJIeHHOW MOAH(UKALIUH.

To master the methods of analyzing the metabolism of
living organisms, the basic technigues of mathematical
and statistical analysis of metabolic profiles, the
principles of building mathematical models of
metabolism and the main methods of its directional
modification.

Pe3ynbrarsel 00y4eHus (3HATh, yMETh, BIIAIETh) /
Learning outcomes (know, be able to, have skills in)

3HATh:
MIPUHLMIIEI 1 METO/IBI aHAJIM3a MeTaboIoMa
MHUKPOOPTaHU3MOB, PACTEHHI 1 KUBOTHBIX;
CTaTUCTUYECKHE U MAaTEMaTHUIECKUE METOIbI
00paboTKH MeTaboIMIECKUX Mpoduei
OHMOJIOTUYECKUX 00BEKTOB; METOIOJIOTHIO
HCCIIEIOBaHUS B METaOOIMUECKON HHKEHEPHH;
HOBEHIINE TOCTHXKEHUS B 00JIACTH METa0OIIOMHKH,
(hyHIaMeHTaTbHOW MOJIEKYIISIPHOI OHOJIOTHH,
TCHETHKH U OMOXUMHUH; TIPAKTHIECKYIO 3HAYMMOCTh
MeTa0OIMUECKONH HHKEHEPUH U €€ CBA3D C IPYTUMHU
MMOCTT€HOMHBIMHU TEXHOJIOTHSIMU; BO3MOXKHOCTH
WCTIOJIb30BaHHS META00INMIECKOI HHXXEHEPUH B
Pa3NUYHBIX 00JACTAX HAPOIHOTO XO35HCTBA,
OMOJIOTHH, METULIMHBIL, (hapMalliy;

YMETh:

know:

principles and methods of analysis of the metabolome of
microorganisms, plants and animals; statistical and
mathematical methods for processing metabolic profiles
of biological objects; research methodology in metabolic
engineering; the latest achievements in the field of
metabolomics, fundamental molecular biology, genetics
and biochemistry; the practical significance of metabolic
engineering and its relationship with other post-genomic
technologies; the possibility of using metabolic
engineering in various fields of the national economy,
biology, medicine, pharmacy;

be able to:

work with databases and use the information obtained to
build mathematical models of metabolism; plan the
overall strategy of the experiment in metabolic
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paboTaTh ¢ 0a3aMu JaHHBIX U UCIIOJIH30BATh
MOJTYYCHHYI0 UHPOPMAIHFO JIsT TOCTPOCHHSI
MaTeMaTHIECKUX MOeIei MeTaboIn3Ma;
CIUTAaHUPOBATH OOIIYIO CTPATETHIO SKCIIEPUMEHTA B
MeTabOMHYECKON HHKEHEPUH; HUCIIOIh30BATh
MOJTyYCHHBIC 3HAHUS B HAYYHOU U
MPOU3BOJICTBEHHOMN EATSIBHOCTH.

BIIAJICTh:

HaBBIKaMH paboTHI ¢ TaOOPATOPHBIM
000pyZI0BaHUEM, HCIIOIB3YEMbBIM MPH
HCCIIEIOBAHNH METa00JIOMa M META0OINIECKUX
IyTel; METOJaMH HCCIIeIOBAaHUN MeTa0oIn3Ma
Pa3IMYHBIX OPTAaHU3MOB H €0 HATPABICHHON
Moau(UKaIMY; OCHOBHBIMHU TIpUEMaMH 00pabOTKH
W aHaJu3a 3KCHepI/IMCHTaJIBHLIX JaHHBIX

engineering; to use the knowledge gained in scientific
and industrial activities.

have skills in:

skills in working with laboratory equipment used in the
study of metabolome and metabolic pathways; methods
of studying the metabolism of various organisms and its
directed modification; basic methods of processing and
analysis of experimental data

CemecTp n3ydeHus: yaeOHOW TUCTIMITLTUHBI, MOIYIIS /
Semester of study

8

8

IMpepexsusutsl / Prerequisites

CrpykrypHas Ouoxumusi, MeTtabommueckast
onoxumus, MeraboaomMuka

Structural Biochemistry, Metabolic Biochemistry,
Metabolomics

TpyaoeMKoCTh B 3a4€THBIX eAHAIIAX (KpeanuTax) / 3 3
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 46/62 46/62

camocTosTeapHOM pabotsr / Academic hour of
students' class work, hours of self-directed learning

TpeboBanus u GOPMBI TEKYIIEH U TPOMEKYTOUHON
arrecrauuu / Requirements and forms of current and
interim certification

OTueThl Mo 1a00PaTOPHBIM pabOTaM, KOHTPOJIbHAS
pabota
DK3aMeH

Laboratory reports, assessment
Exam
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
YueoOnas qucuuminna « @apmaneBTudeckasi 6MOTEXHOJIOTHSA», MOAYJIb « PapManieBTHYecKasi OMOTEXHOJIOTHUS » /
Academic discipline «Pharmaceutical Biotechnology», module «Pharmaceutical Biotechnology»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

BuoTtexHOIOTMs OETKOBBIX JICKAPCTBEHHBIX
BEIIECTB, aMUHOKHUCJIOT, BATAMHUHOB U
KO()EpPMEHTOB, CTEPOUIHBIX TOPMOHOB.
Dliko3aHOU b (IPOCTAHOUIBI) U UX OHOJIOTUYECKas
pOJ'II). Ky.HI)Typr paCTI/ITCHBHLIX KJICTOK U
MOJTyYCHUE JICKAPCTBCHHBIX BEIICCTB.
AHTHOMOTHKH KaK OMOTEXHOJIOTHYECKHE
POYKThl. UIMMYyHOOHOTEXHOJIOTHSI.

Biotechnology of protein medicinal substances, amino
acids, vitamins and coenzymes, steroid hormones.
Eicosanoids (prostanoids) and their biological role. Plant
cell cultures and the production of medicinal substances.
Antibiotics as biotechnological products.
Immunobiotechnology.

dopmupyemsbie komnerenimu / The formed
competences

Hcnonp30BaTh 3HAHUE CBOMCTB HAHOYACTHIL U
HAHOCTPYKTYPUPOBAHHBIX MaTCPHAJIOB,
MIPUHIMIIOB KOHTPOJIMPYEMON CaMOOpraHU3aluu
HAHOCTPYKTYP, COBPEMEHHBIX
OMOTEXHOJIOTMYECKUX METOJIOB U aIllapaTypHOTo
o(opMIIEHHUST TEXHOIOTUYECKHUX MTPOIIECCOB B
OunodapmareBTUKe A1 KOHCTPYUPOBAHHS
MOJIEKYJISIPHBIX HAHOMAIIIWH, CO3/1aHUS
HAHOJIEKAPCTB U HAHOCHUCTEM ISl aJIpeCHON
JOCTaBKH TEPANEBTHYECKUX CPEJICTB, JUIS
noydeHusi ¢ nomouisio [JHK-nanorexHonoruu,
TCHHO-UH)KEHEPHBIX, THOPUIOMHBIX TEXHOJIOTHIA
O6rohapMcyOCTaHIINH, UX BBIJICICHNS U OYUCTKU

To use knowledge of the properties of nanoparticles and
nanostructured materials, the principles of controlled
self-organization of nanostructures, modern
biotechnological methods and instrumentation of
technological processes in biopharmaceuticals for the
design of molecular nanomachines, the creation of
nanomedicines and nanosystems for targeted delivery of
therapeutic agents, for the production of
biopharmaceutical substances using DNA
nanotechnology, genetic engineering, hybridoma
technologies, their isolation and purification

Pesynbratel 00y4eHus (3HaTh, yMETh, BIIA/ICTh) /
Learning outcomes (know, be able to, have skills in)

3HATE:
- OCHOBHBIE TUIIBI OMO(dapMIIpenapaToB
(pekoMOMHAHTHBIC TEPANIEBTHYSCKHE OCIIKH,
BaKIIWHEI, OCJIKY IJ1a3Mbl KPOBHU, TEPATICBTHUECKUE
MOHOKJIOHAJIbHBIC aHTUTEJA); ~[IPHUHIIUIIBI
MIOJTyYEHUS 1 3aKOHOMEPHOCTH OHOTEXHOJIOTUU
T€HHO-HHXEHEPHBIX 3YKAPHOTHIECKUX H
MIPOKAPUOTUYECKHUX TPOITYIIEHTOB; ~-COBPEMEHHbBIC
OMOTEXHOJIOTHYECKHE METO/IbI U allllapaTypHOE

o opMIIEHUE MPOIIECCOB B OMO(apMaIleBTUKe

know:

- the main types of biopharmaceuticals (recombinant
therapeutic proteins, vaccines, plasma proteins,
therapeutic monoclonal antibodies); - principles of
obtaining and patterns of biotechnology of genetically
engineered eukaryotic and prokaryotic producers; -
modern biotechnological methods and instrumentation
of processes in biopharmaceuticals (cultivation,
separation, chromatography, ultra- and microfiltration,
etc.); - the latest achievements in the field of
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(KynTUBUpPOBAHHE, cenapalus, xpomarorpadus,
YIBTpa- U MEKPOGWIBTPAINA U T.1.); - HOBEHIIIHe
TIOCTIDKECHUS B 00J1acTh (hapMarieBTHKON
OMOTEXHOJIOTUU U MIEPCIICKTUBEI UX MCIIOJIb30BAHUS
IIPY JICUCHUU 3a00JICBAaHNIN Pa3JIUIHOMN IPUPOJIBI,
TTOMCKA U Pa3paboTKe HOBBIX OMOJIOTHICCKU
AKTUBHBIX OMOTEXHOJIOTHYECKUX CYOCTaHITHH,
oOamaronux hapMaKoJIOrHYECKUMHU CBOMCTBAMH U
UX BCECTOPOHHEE N3yUCHHE,

YMETh:

- HCTIOJIB30BaTh OCHOBHBIE 3aKOHBI OMOJIOTHU U
OMOTEXHOJIOTUH JIJIsl ONCHKH CTETICHH
OrodapMaKonpOTyKTHBHOCTH TeHHO-UHKEHEPHBIX
MPOKAPUOTUYECCKUX U IYKAPUOTHYCSCKUX
MPOIYLIEHTOB; - UCTIOJIb30BaTh METOIbI
TEOPETUYECKON U SKCIIEPUMEHTAIIbHOMN
OMOTEXHOJIOTUH ¥ COBPEMEHHOE ITPUOOPHOE
oOecnieueHue B OnodapMarieBTHKE;

BIIAJICTh:

HABBIKAMH MOJTOTOBKH HAYYHBIX HILTIOCTpAIMH
MyOJIMKAIMOHHOTO KauecTBa Ha OCHOBE UCXOTHBIX
OHMOJIOTUYECKUX JTAHHBIX

pharmaceutical biotechnology and the prospects for their
use in the treatment of diseases of various nature, the
search and development of new biologically active
biotechnological substances with pharmacological
properties and their comprehensive study;

be able to:

- to use the basic laws of biology and biotechnology to
assess the degree of biopharmacoproductivity of
genetically engineered prokaryotic and eukaryotic
producers; - to use methods of theoretical and
experimental biotechnology and modern instrumentation
in biopharmaceuticals;

have skills in:

skills in preparing scientific illustrations of publication
quality based on initial biological data

Cemectp nzyueHus: yd4eOHON TUCIMIUIMHBL, MOLYIS /
Semester of study

8

8

IMpepexBusutsl / Prerequisites

Muxkpo6uosnorus, Pu3nKO-XUMHYECKHE METOIBI
aHanu3a, AHaATUTHYECKas ONOXUMHUS

Microbiology, Physicochemical Methods of Analysis,
Analytical Biochemistry Microbiology, Physicochemical
Methods of Analysis, Analytical Biochemistry

TpynoeMKoCTh B 3a4€THBIX eIUHHIAX (KpeanuTax) / 3 3
Credit units

KonnuecTBo ayTMTOPHBIX YacOB U 4acoB 46/62 46/62
camocrosiTenbHoN pabotsl / Academic hour of

students' class work, hours of self-directed learning

TpeboBanus U GOpMBI TEKYIIEH U TPOMEKYTOUHOMH pedepar, Tect essay, test
arrecraumu / Requirements and forms of current and OK3aMeH Exam

interim certification
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
Yueonas AUCIHHUIIJINHA «l'[o.ﬂyqelme peKOMﬁl/IHaHTHle 6eJ1KOB, MOHOKJ/IOHAJBbHBIX TCPANICBTUYCCKUX
aHTHTEJ U BAKLHMH », MOAYJIb « PapMmaneBTUYeCKas OMOTEeXHOJIOTUusD /
Academic discipline « Preparation of recombinant proteins, monoclonal therapeutic antibodies and vaccines », module « Pharmaceutical Biotechnology »

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJTYJIS
/ Brief summary

TepaneBTuueckue peKOMOMHAHTHBIE OEIIKH,
aHTuTena. PekoMOMHaHTHBIE O€IKH U1
JOUAarHOCTHKH, JUISl JOKJIMHUYECKUX UCTIBITAHHUH.
I'eneTHyecku KOAUPYEMbIE CEHCOPHI 1
OINITOreHETKA. TEeXHOIOT U HOTydeHHS
PEKOMOMHAHTHBIX aHTUTE. MeToIbl OTy4eHUs U
KOHTPOJISl Ka4ecTBa peKOMOMHAHTHBIX OENKOB /IS
TEpaneBTUYECKOro mpuMeHeHus. O630p pbIHKa
orodapmaneBTHIECKON U MOJIEKYIISIPHO-
JMAarHOCTUYECKON IPOAYKIIMH.

Therapeutic recombinant proteins, antibodies.
Recombinant proteins for diagnostics, for preclinical
trials. Genetically encoded sensors and optogenete.
Technology for obtaining recombinant antibodies.
Methods for obtaining and quality control of
recombinant proteins for therapeutic use. Market review
of biopharmaceutical and molecular diagnostic products.

dopmupyemsbie komnerenimu / The formed
competences

Hcnonp30BaTh 3HaHUE CBOMCTB HAHOYACTHIL U
HAHOCTPYKTYPUPOBAHHBIX MaTEPHAJIOB,
MIPUHIUIIOB KOHTPOJIMPYEMON CaMOOpraHU3aluu
HAHOCTPYKTYP, COBPEMEHHBIX
OMOTEXHOJIOTUYECKUX METOOB U armnapaTypHOTo
o(opMIIEHUST TEXHOIOTUYECKHUX MTPOIECCOB B
OunodapmareBTUKe A1 KOHCTPYUPOBAHHS
MOJIEKYJISIPHBIX HAHOMAIIIWH, CO3/1aHUS
HAHOJIEKAPCTB U HAHOCHUCTEM ISl aJIpeCHON
JIOCTaBKH TEPANEBTHYCCKUX CPEJICTB, IS
noydeHusi ¢ nomouisio JJHK-nanorexHonoruu,
TCHHO-UH)KEHEPHBIX, THOPUIOMHBIX TEXHOJIOTHIA
6rohapMcyOCTaHIINH, UX BBIIEICHUS U OYMCTKH

To use knowledge of the properties of nanoparticles and
nanostructured materials, the principles of controlled
self-organization of nanostructures, modern
biotechnological methods and instrumentation of
technological processes in biopharmaceuticals for the
design of molecular nanomachines, the creation of
nanomedicines and nanosystems for targeted delivery of
therapeutic agents, for the production of
biopharmaceutical substances using DNA
nanotechnology, genetic engineering, hybridoma
technologies, their isolation and purification

Pesynbrarel 00y4eHus (3HaTh, yMeTb, BIIAICTh) /
Learning outcomes (know, be able to, have skills in)

3HaTh:

- 1I€JIb, 3aJ1a4M IMOJTY4YCHUA peKOM6I/IHaHTHBIX
6GJ'IKOB, MOHOKJIOHAJIbHBIX aHTUTEC U BAKIIUH; -
MPUHIUIIBI TOJYUYCHHA U 3aKOHOMCPHOCTHU
OMOTEXHOJIOTUH TCHHOMHKXCHCPHBIX
OYKApUOTHUYCCKUX U IIPOKAPUOTUICCKUX
NpoAYLUCHTOB; ~-COBPCMCHHBLIC

know:

- the purpose and objectives of obtaining recombinant
proteins, monoclonal antibodies and vaccines; -
principles of obtaining and patterns of biotechnology of
genetically engineered eukaryotic and prokaryotic
producers; - modern biotechnological methods and
instrumentation of processes in biopharmaceuticals
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OMOTEXHOJIOTHYECKUE METO/IBI U amnapaTypHOe
odopMIICHHE TIPOITECCOB B OMo(dapMaIieBTHKe
(KympTHBUpOBaHHE, cenaparys, xpomarorpadus,
yABTpa- U MUKPOQHUIBTPALMS | T.JI.); - HOBEHILINE
JOCTIDKEHHS B 0051aCTH (hapManeBTUKON
OMOTEXHOJIOTUH U TIEPCIIEKTUBBI UX HCIIOIb30BAHUS
MIPU JICYCHUH 3a00JI€BaHUI Pa3IMIHON TPUPOJIBL,
MOKCKa M Pa3pabOTKe HOBBIX OMOJIOTHUSCKU
AKTUBHBIX OMOTEXHOJIOTHIECKUX CYOCTaHITHH,
obiamaronnx (hapMaKoIOrHIECKUMU CBOHCTBAMH H
HX BCECTOPOHHEE N3yUCHHE,

YMETB:

- HCTIOJIb30BaTh OCHOBHBIE 3aKOHBI OHOJIOIHU
OMOTEXHOJIOTUH JIJIsl OUCHKH CTETICHH
010(hapMaKoNPOYKTUBHOCTH T€HHO-UHKCHEPHBIX
MIPOKAPUOTUYECKUX U 3YKAPHOTHUECKUX
MPOIYIIEHTOB; - UCTIOJIL30BATh METO/IbI
TEOPETHUYECKON U SKCIIEPUMEHTAIILHON
OMOTEXHOJIOTHH U COBPEMEHHOE IPUOOPHOE
obOecnieueHue B OnodapMarieBTHKE,

BIIAJICTh!

- OCHOBHBIMH IIPUEMaMHU OLICHKH

610 OpMaKONPOIYKTUBHOCTH T€HHHOMHKEHEPHBIX
MPOKAPUOTUYECKUX U 3YKAPUOTHUECKUX
MPOAYIIEHTOB; - METOIaMH COBPEMEHHOM
9KCIEPUMEHTAILHON OMOTEXHOJIOTHH,
pUMEHsIeMbIMU B OnodapManeBTHKe.

(cultivation, separation, chromatography, ultra- and
microfiltration, etc.); - the latest achievements in the
field of pharmaceutical biotechnology and the prospects
for their use in the treatment of diseases of various
nature, the search and development of new biologically
active biotechnological substances with pharmacological
properties and their comprehensive study;

be able to:

- to use the basic laws of biology and biotechnology to
assess the degree of biopharmacoproductivity of
genetically engineered prokaryotic and eukaryotic
producers; - to use methods of theoretical and
experimental biotechnology and modern instrumentation
in biopharmaceuticals;

have skills in:

- the main methods of assessing the bioformac
productivity of genetically engineered prokaryotic and
eukaryotic producers; - methods of modern experimental
biotechnology used in biopharmaceuticals.

CeMecTp u3ydeHus1 y4eOHOM TUCIIMITIMHBI, MOIYJIS /
Semester of study

7

IMpepexBusutsl / Prerequisites

OyHKIIMOHAIbHA Onoxumust, Hefipoxumus u
OCHOBBI HelipoapMaKoIOTuH

Functional biochemistry, neurochemistry and the basics
of neuropharmacology

TpynoeMKOCTb B 3a4€THBIX €IUHHLAX (KpeanuTax) /
Credit units

3

3
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KOJ’II/I‘IGCTBO AyAUTOPHBIX YaCOB U 4aCOB
caMmocTosTeapHOM paboter / Academic hour of
students' class work, hours of self-directed learning

44/64

46/62

TpeboBanus U GopMbI TEKYIIEH 1 TPOMEKYTOUHOH
arrectanuu / Requirements and forms of current and
interim certification

YcTHBIN ONpoc, 3alUTa MPOEKTa
3auer

Oral questioning, creative task
Credit
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
Yueonas qucuuminna « Hanoduorexuosaorus», Moay b « @apmManeBTu4eckasi 0MOTEXHOJIOTHsD) /
Academic discipline «Nanobiotechnology», module «Pharmaceutical Biotechnology»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

MeTo/1p1 U3yueHUs: HAHOCTPYKTYp. HaHouacTHIIBI 1
MaTepuasbl Ha UX ocHoBe. [IpuMeHeHMe
MIPUHIIATIOB CAaMOCOOPKH MPUPOIHBIX OHOMOJIEKYIT
B HaHOTEXHOJIOTHH. [[puMeHeHre NOCTHKEHUI
HAaHOOMOTEXHOJIOTHH B MEMIIMHE, OMOIOTUH 1
Ipyrux obnactsax. [lepcrieKTHBBI pa3BUTHS
HaHoOuoTexHojaoruu. besonacHocts
HAHOTEXHOJIOTHA.

Methods for studying nanostructures. Nanoparticles and
materials based on them. Application of the principles of
self-assembly of natural biomolecules in
nanotechnology. Application of nanobiotechnology
achievements in medicine, biology and other fields.
Prospects for the development of nanobiotechnology.
Safety of nanotechnology.

dopmupyemsbie komnerenimu / The formed
competences

BBITh CIOCOOHBIM HCITONIE30BATh 3HAHKE
MIPUHIIUIIOB TOJIYYEHHSI OCHOBHBIX
O6uodapmnpenaparosn, B T.4. PEKOMOMHAHTHBIX
TEpaneBTHYECKUX OCJIKOB, BaKIMH, OeKa
IUIa3MbI KPOBH, TEPATICBTUYCCKUX
MOHOKJIOHAITbHBIX aHTHTEI H JIP; CBOWCTB
HAHOYACTUI] U HAHOCTPYKTYPUPOBAHHBIX
MaTepHalioB, METOJIOB HX U3yUCHUS,
(byHIaMEHTATBHBIX M IPUKIIAJHBIX OCHOB
MPOTEOMUKH JIJIsl PEIICHUS 33]1a4 COBPEMEHHOM
OMOTEXHOJIOTHH.

Be able to use knowledge of the principles of obtaining
basic biopharmaceuticals, incl. recombinant therapeutic
proteins, vaccines, blood plasma proteins, therapeutic
monoclonal antibodies, etc.; properties of nanoparticles
and nanostructured materials, methods for studying
them; fundamental and applied principles of proteomics
for solving problems of modern biotechnology.

Pesynbrarel 00y4eHus (3HaTh, yMETh, BIIA/ICTh) /
Learning outcomes (know, be able to, have skills in)

3HaTh:

- OCHOBHBIC ITIOHATHA U 3aKOHBI, OTHOCAIINECA K
HaHO6I/IOTeXHOJ'IOFI/II/I;

- CYITHOCTb X1 BO3MOKHOCTHU Ba)KHEHIITHUX MCTOAOB,
MPUMCHAOIINXCA B HAHOTEXHOJIOT'MYECKUX
OKCIICPUMCHTAX;

- OCHOBHBIC @HSHKO-XHMI/I‘ICCKHC CBOMCTBA U
HaIrpaBJICHUA ITPAKTHYCCKOr0 IIPUMCHCHUA
YIJIICPOAHBIX, MMOJIUMEPHBIX U JIMITUAHBIX
HaHOYaCTHII,

- OCHOBHBIC CBOMCTBA Mare€puajioB, CO3IaHHBIX Ha
OCHOBC HAaHOYACTHUI U UX NPAKTUICCKOC

know:

- basic concepts and laws related to nanobiotechnology;
- the essence and capabilities of the most important
methods used in nanotechnology experiments;

- basic physicochemical properties and directions of
practical application of carbon, polymer and lipid
nanoparticles;

- basic properties of materials created on the basis of
nanoparticles and their practical application;

- principles of creating biosensors and microchips and
their application.

be able to:
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MpUMEHCHUE;
- IPUHLUIIBI CO31aHMUsI OMOCEHCOPOB U
MHUKPOYHUIIOB, X IPUMEHEHHUE,;

YMETh:

- IPaBUJIBHO BBEIOMPATh M IPUMEHSTH Ha MPAKTHKE
0a30BbIe METO/IBI HAHOOWOTEXHOJIOTHH B
3aBHCHUMOCTH OT TIOCTAaBJICHHOW 3a/1a4H;

- IPUMEHSITh TPUOOPETCHHBIE TEOPETHUCCKUE U
MPAKTUYECKUE 3HAHUS VI PELICHUS! KOHKPETHBIX
3a/1a4 B JaibHEHIeH pogecCHOHATEHOMI
JeSITEbHOCTH;

- HCTIOJIb30BaTh COBPEMEHHBIE CIIOCOOBI ONCKA U
aHanm3a nHpOpMAIK B 001IacTH
HAaHOOMOTEXHOJIOTHH;

BIIAJICTh:

- 0a30BOY TEPMUHOJIOTUEH, TPUMEHSIOIIEICS B
HaHOOHOTEXHOJIOTHH;

- METO/IOJIOTUIECKUMH OCHOBAMHU

- correctly select and apply in practice basic methods of
nanobiotechnology depending on the task at hand,;

- apply acquired theoretical and practical knowledge to
solve specific problems in future professional activities;
- use modern methods of searching and analyzing
information in the field of nanobiotechnology;

have skills in:

- basic terminology used in nanobiotechnology;

- methodological foundations of nanobiotechnology.

HaHOOMOTEXHOJIOTHH.
Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOIYIS / 8 8
Semester of study
IMpepexBusutsl / Prerequisites bruodmuzuka Biophysics
TpyaoeMKoCTh B 3a4€THBIX eAHAIIAX (KpeanuTax) / 3 3
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 46/62 46/62

camocTosTeapHOM pabotsr / Academic hour of
students' class work, hours of self-directed learning

TpeboBanus 1 GopMbI TEKYIIEH 1 TPOMEKYTOUHON
arrecraruu / Requirements and forms of current and
interim certification

Y CHBI OMpoc, KOHTPOJIbHBIE pa0OTHI, TECT,
JIUCKyCCUsA
DK3aMeH

Oral questioning, assessment, test, class discussion

Exam
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