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Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
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,
T'YMaHHCTHYECKUM MHPOBO33PCHUEM,
AHAJIUTUYICCKMUM HW HWHHOBALIMOHHO-KPUTUYCCKUM
CTHIIEM MO3HaBaTENHHOM, COLIMANILHO-
MPAaKTHYECKOW M KOMMYHUKATHBHOM eI TEIIHOCTH,
WCTONB30BaTh OCHOBBI (MIOCOPCKMX 3HAHUH B
HETNOCPECTBEHHOH npodeccuoHanbHON
JeATeITbHOCTH, CaMOCTOSITEITBHO yCBauBaTh
¢unocopckre 3HAHMA M BBICTPaWBaTh Ha UX
OCHOBaHUU MHUPOBO33PEHUYECKYIO TIO3HIIUIO;
paboTtate B KOMaHJE, TOJEPAHTHO BOCHPUHUMATH
COIMANbHBIE, JTHHYECKUE, KOH(ECCHOHAIbHBIC,
KYJLTYPHBIC 1 UHBIC PA3JINYNA; OBITH CHOCO6HBIM K
CaMOpPa3BUTHIO W COBEPIICHCTBOBAHWIO B
npoeCCHOHAIBHON ~ AEATEIBHOCTH;  TPOSBIIATH
WHULATUBY M aaalTUPOBATHECA K HM3MCHCHUSM B
poecCHOHATBHOMN JeSITEITBHOCTH

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; 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:
- OCHOBHEIE ITPOOJIEMBI (PritocohUH, KIIFOUYESBBIC
¢dunocodckue uaeH U KaTeropyu; - OCHOBHBIE
3Tanbl pa3BUTUs GUIOCOPCKOro 3HAHUS C
XapaKTEePHOH JIJIs HUX MPOOJIEMaTHUKOM; - OCHOBHBIE
CTPATErvy U KJIIOUEBbIC HAIPABICHHS Pa3BUTHS
coBpeMeHHOU (Gunocoduu; - MoaAX0IbI K
(hunocodckoii HTEPIPETAIH TPUPOTHOTO OBITHUS;
- (hyHIaMeHTaJIbHBIE KOMIOHEHTHI (hrI10cOPCKON
AHTPOMOJIOTHH U GHIOCO(UU CO3HAHUS; -

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
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OCHOBHBIE XapaKTEPUCTHKH MTO3HABATEILHON
NeSTeILHOCTH, BaKHEHTIIHE PIIOCOPCKHE METOIBI
U PETYIATHBBI HAYYHOTO HCCIIEIOBAHHUS; -
OCHOBHBIEC KOHLIENIINY (PYHKIUOHUPOBAHUS H
pa3BuTHsA O0ILECTBA; - 0a30BbIe IEHHOCTH
COBPEMEHHOHN KYJIbTYPHI; - TI00abHBIE TPOOIEMBI
COBPEMEHHOCTH, OCHOBHBIE CTPATETUU H
NEPCICKTUBLI UX PA3PCIICHU,

YMeTb:

- GOpMyIHPOBATh M ApPIyMEHTHPOBATH OCHOBHBIC
naenu 1 H€HHOCTHU CBOCTO MUPOBO33PCHUS; -
MIPUMEHATH (QUI0co(CKIe Uaer U KaTeTOpUA B
XO0JI€ aHaJM3a COIHOKYIBTYPHBIX U COLUAIBHO-
Mo eCCHOHANBHBIX MMPOOJIEM U CUTYAIHIA; -
XapakTepr30BaTh Beayue guinocodckre uaeu
COBPEMEHHOW Hay4YHOU KapTUHBI MUPA,
TPaHCIIUPOBATH U NOITYJIAPU3UPOBATH UX;

BIIAJICTh!

- 0a30BBIMH HayYHO-TEOPETUICCKUMHU 3HAHUSIMU
JUTSL pEHIeHUSI TEOPETUIECKHX U MIPAKTUIECKUX
3aaa4; - HaBbIKaM CUCTEMHOT'O U CPaBHUTCIILHOI'O
aHaJIN3a; - UCCIIEI0BATEIILCKUMH HaBBIKAMH; -
HaBBIKAMU MEXJUCIHIUIMHAPHOTO TTOIX0/1a ITPU
pelIeHny IpoOIeM.

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:

- 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 nzyueHust y4eOHON TUCIIMIUTMHBI, MOJTYJIS / 3 3
Semester of study

[TpepexBusutsl / Prerequisites - -
TpynoeMKoCTh B 3a4€THBIX eIUHHIAX (KpeanuTax) / 3 3
Credit units

KonnuecTBo ayTMTOPHBIX YacOB U 4acoB 54/54 54/54

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

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

YCTHBII OIpoC, MPOEKT
Ox3ameH

Oral examination, project
Exam







Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
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
IKOHOMHYECKYIO CHCTEMY OOLIECTBA B €€
JMHAMHKE, 3aKOHBI ¢ (DYHKIIHOHUPOBAHUS U
pa3BUTHSA AJsl TOHUMaHUS (PaKTOPOB
BO3HHUKHOBCHUA U HaHpaBJ’IeHI/Iﬁ pa3BUTUA
COBPEMEHHBIX COLUATEHO-I)KOHOMUYECKUX CUCTEM,
UX CIIOCOOHOCTH YIOBJIETBOPSITH MOTPEOHOCTH
JOZCH, BBISBIISATH (PAKTOPBI M MEXaHU3MBI
MOJIMTUYECKUX M COLUATBHO-IKOHOMUYECKHX
HPOILECCOB, HCIOJIB30BATH HHCTPYMEHTBI
HKOHOMHYECKOTO aHAJIN3a JUIsl OLICHKU
MOJIMTHYECKOTO MPOoLiecca MPHHSITHUSI
IKOHOMHYECKUX PELICHU U Pe3yIbTATHBHOCTH
HKOHOMHYECKOH MOJIMTUKHU; paboTaTh B KOMaH/IE,
TOJICPAHTHO BOCIIPUHUMATL COLIMAJIBHEIC,
ATHUYECKHE, KOHPECCHOHATbHBIC, KYJIbTYPHBIC U
WHBIE pa3In4us; OBITh CIIOCOOHBIM K
CaMOpPa3BUTHIO U COBEPIICHCTBOBAHHIO B
npohecCHOHATBHON e TEIbHOCTH; IPOSBIISThH
WHHIMATHBY U aJJalITHPOBATHCS K U3MCHEHHUSIM B
podecCHOoHaIbHON AeSITEeIbHOCTH

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; 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, BIIA/ICTh) /
Learning outcomes (know, be able to, have skills in)

3HATH:

- TOHATHE, CYIIHOCTb, CTPYKTYPY 3KOHOMMHKH; -
9KOHOMHYECKHE  3aKOHBl M  COBpPEMEHHBIE
3aKOHOMEPHOCTH; - METOJbI M3MEPEHUS M OICHKH
COCTOSIHMSI HallMOHAJIEHOM SKOHOMMKH; - OCHOBHBIE
SKOHOMHYECKHE (HOpMalMH, BUIBI SKOHOMHUYECKUX
cucreM oOmIecTBA U HOJUTUYECKOIO YCTPOWCTBA

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
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HaI[MOHAJIBHBIX TOCYIAPCTB; - 0A30BBIC KATETOPUU U
MTOHSTHS COBpEMEHHOH TEOTIOJINTUKN "
T€OPKOHOMHUKH;, -  COBPEMEHHBIE  TPaKTOBKH
[JI00ATU3aIUH ¥ PErHOHAIN3AIINHN, 3aKOHOMEPHOCTH
MOJIUTHKO-3KOHOMUYECKUX MIPOIIECCOB B
r100aabHOM 3KOHOMHUKE;

YMETh:

- AQHAJIM3UPOBAaTb MW OLOCHHMBATL Ha OCHOBaHWU
CTaTHCTUYECKUX JTaHHBIX COCTOSIHUE HAIIMOHAIEHOM
OKOHOMHUKH, €€ MeCTO B CHCTEME TII00aTbHBIX
ITIOJIMTUKO-3KOHOMMNYECKHUX OTHOmCHHﬁ; -
KpUTHYECKH  OIEHWBATh  IOJHTHYECKYID |
SKOHOMUYECKYI0 HWH(OPMAIIHIO; BBISIBISITh U
TPaKTOBATh KIIOUEBbIC TEHACHIINU TpaHCcHOpMaIu
CYIIECTBYIOIIETO MUPONOpPsIKA; - pa3padaThiBaTh
MEpPOIPHUSTHSA TI0 TPEAOTBPALMICHUIO HACTYTUICHUS
OIMACHOCTEU U Yyrp03 3KOHOMHUYECKOM 0€30MacHOCTH
BJIAJIETh:

- HaBBIKAMU aJaNlTallid K HOBBIM CHTYyalUsM
COIMATHHO-TIPO(ECCHOHATEHOM JIeSITEIIbHOCTH,
pcannsanuun HaAKOIIJICHHOI'O OIIbITa u CBOHUX
BO3MOXXKHOCTEH; - HaBBIKAMH  KPUTHYECKOTO
MBIIIICHAS, KAaTeTOPHAIBbHBIM  aIlllapaToM |
METO0JIOTHEH MOJINTUKO-PKOHOMHYECKOTO
a”aiuus3a, - MEXIUCHUIUIMHAPHBIM IOAXO0I0M K
BBISIBJICHHIO W AQHAIN3Y TOJUTHKO-3KOHOMHYECKUX
pobiem

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
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 nzyueHus y4eOHON TUCIIMTUTMHBI, MOJTYJIS / 4 4
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




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

VY CTHBIN OIIPOC, IPOEKT, KOHTPOJIbHAs padoTa
OK3aMeH

VYcrHbIl Onpoc, MPOeKT, assessment
DK3ameH




Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
Yueonasa qucuuninHa «Mcropus 0enopycckoii rocyiapcTBeHHOCTH», MOAYJIb «ColMaabHO-TYMaHUTAPHBII-1) /
Academic discipline «History of Belarusian statehoody, 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

OO0nagath CIIOCOOHOCTHIO AaHAJTU3UPOBATH
MPOIIECCHI TOCYIAPCTBEHHOTO CTPOUTENLCTBA B
pa3HbIe UCTOPUYECKHE MTEPHOIbI, BBISIBIIATH
(haKkTOpbl 1 MEXaHU3MBbI UCTOPHUECKUX
WU3MEHEHUH, OIPEIENATh COLUAIbHO-
MOJINTUYECKOE 3HAUEHNE UCTOPHUUECKUX COOBITHIA
(mmaHOCTEH, apTeaKkTOB U CUMBOJIOB) AJIS
COBpPEMEHHOM 0EJI0PYCCKOM rocy1apCTBEHHOCTH,
B COBEPIIICHCTBE UCIOJIb30BATh BISIBICHHBIC
3aKOHOMEPHOCTH B Tipoliecce GopMUpOBaHUS
rpakAaHCKOW UICHTUYHOCTH; paboTaTh B
KOMaH/Ie, TOJIEPAHTHO BOCIIPUHUMATH COIUANBHBIC,
STHUYECKUE, KOHPECCHOHATBLHBIE, KYJIBTYPHbIC U
WHBIE pa3In4us; OBITh CIIOCOOHBIM K
CaMOpPa3BUTHIO M COBEPIICHCTBOBAHHIO B
MpoeCCHOHANBHON AEATEbHOCTH; IPOSIBIIATh
WHUIIMATHBY U aIAITHPOBATHCS K U3MCHEHUSIM B
po(ecCHOHATBHON JESITEeITBHOCTH

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

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

3HAThb!
- METOA0JIOTHYECKUE OCHOBBI M MIEPUOIU3AIIHIO
UCTOpHH OEJIOPYCCKOI roCcy1TapCTBEHHOCTH; -
KJIFOYEBBIC KAaTCTOpPHUH, CBA3aAHHBIC C HCTOpHeﬁ u
rOCYJapCTBEHHBIM CTPOUTENBCTBOM PecmyOnnku
Benapycs; - xapakTepucTHKa KOHCTUTYLIHOHHOTO
ctpost Pecriybnuku bemapyce; - sTanst
(hopmupoBaHUs OeNOPYCCKON HALIMU; - HCTOPUKO-
PETPOCIEKTHBHASI M COBPEMEHHAsI XapaKTePUCTHKA

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;
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KYJbTYpPHO-LIUBHIM3AHOHHOTO Pa3BUTHUS
benapycu;

YMETh:

- (GOpMyIHPOBATh M APIyMEHTHPOBATH OCHOBHBIC
UJIeH U LICHHOCTH OEJI0PYCCKON MOJICIH Pa3BUTHS; -
MPUMEHSIT TIOTyYEHHBIC 3HAHUS B IPAKTUYECKOH,
oOpa3oBateiabHOH 1 MPo(ecCUOHANBHON cdepax; -
aTpuOYTHBHO OXapaKTepH30BaTh OCOOCHHOCTH
0OeNOpYCCKOM HAIUK; - MPOAHATTM3UPOBAThH
OCHOBHBIE (DaKTHI U COOBITUSI HICTOPUN
0eJI0pYCCKOM TOCYAapCTBEHHOCTH, 1aTh UM
OLICHKY;

BIIAJICTh:

= 6a3OBI)IMI/I Hay4YHO-TCOPECTUYCCKUMU 3HAHUAMU
AJI p€ICHUA TCOPETHUYCCKUX U IMMPAKTHUYCCKUX
3aja4; - HAaBBIKAMH CUCTEMHOTO ¥ CPaBHUTEIIHHOTO
aHaJIN3a; - UCCIIEI0BATEILCKUMH HaBbIKAMHU; -
MEXIUCIUTUINHAPHBIM IIOJIX0J0M K PEIIEHUIO
pooieM

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
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 nzyueHus: y4eOHON TUCIMIUIMHBL, MO / 1 1
Semester of study

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

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 54/54 54/54

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

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

OBpHUCTUYECKOE 3aJjaHne, AaHATTUTUIECKUN OTYeT,
YCTHBIE OIPOCHI
JuddepeHnnpoBaHHbIN 3a9€T

Heuristic task, analytical report, oral examination
Credit
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Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
Yueonas qucuuninHa « AHOCTpaHHBI A3BIK», MOAYJIb «IHOCTPaHHBII AIBIK /
Academic discipline «Foreign language», module «Foreign language»

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

Pa3BrTHE HHOA3BIYHOTO KATETOPHAILHOTO
ammapara JUIst OCYIIECTBICHHUS IETOBBIX 1
MEXKIIMYHOCTHBIX KOHTAKTOB, a TAKXKE HABLIKOB
COIMOKYJITYPHOTO M COIHAILHO-TTOTUTHYECKOTO
0o01LIeHNs

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

OcyuiecTBiIATh KOMMYHUKAllMd Ha HHOCTPaHHOM
SI3BIKE AN PEIICHUS 3a0a4 MEKIMYHOCTHOTO M
MEXKYJIBTYpHOTO B3aNMOICHCTBHUS; HCIOIb30BaTh
Ha IPAKTUKE MPHUHATHIA B CpPEAE CIELUAIUCTOB-
OMOJIOTOB MOHIATUHHO-KATErOpUANILHBIN ammapar Ha
OJTHOM W3 HHOCTPAaHHBIX SI3BIKOB

Communicate in a foreign language to solve problems of
interpersonal and intercultural interaction; to use in
practice the conceptual and categorical apparatus
adopted among biologists in one of the foreign
languages

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

3HATh:

- CEMaHTHKO-CHHTaKCHUECKHEe 0COOEHHOCTH
CJIOBApHOT'O COCTAaBa MHOCTPAHHOI'O SI3bIKA B
COOTBETCTBHH CO chepamu U popMamMu OOIIEHIIS; -
OCHOBHBIE ()YHKIIMOHAIBHBIE TUTIBI
JUAJIOTMYECKOI0 U MOHOJIOIUYECKOTO
BBICKa3bIBaHUS, UX CTPYKTYPY; YCIIOBHA,
MIPUHLMIIBI 1 HOPMBI PEYEBOT0 OOLICHUS; -
COILIMOKYJILTYPHBIE PEalii H HOPMBI PEUEBOTI0
9THKETA; - 0COOEHHOCTU NPO(HEeCCHOHATIBHO-
OPUEHTHUPOBAHHOW MUCbMEHHOM U YCTHOU peuu;
YMETh:

- BOCIIPUHUMATH Ha CITyX ¥ MOHUMATh
AyTEeHTUYHYIO WHOSA3BIYHYIO PEeUb Pa3IMIHBIX
KOMMYHHKATHBHO-CHUTYaTUBHBIX U MOJIAJIBHO-
MparMaTU4ecKuX Pa3HOBHHOCTEH; - YATATh
AyTEeHTUYHBIE TEKCTHI POPEeCCHOHATBHON
HaNpaBJIEHHOCTH C Pa3HbIM YPOBHEM TOHUMAaHHS
coJiepkareiicsi B HuX HHQOpMaIInK; - IEPEBOJIUTh
AyTEeHTUYHBIE TEKCTHI MO CIIELUATIEHOCTH C
HWHOCTPAHHOTO SI3bIKa HA POJTHOH SI3BIK 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
the subject and thematic content of the academic
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HCIIOJIb30BAaHUEM CJIOBAPs U CIIPABOYHUKOB; -
CTPOHUTHh MOHOJIOTMUYECKOE BBICKA3bIBAHHE 1
peaNn30BbIBaTh JUATOTHYECKOE PEUCBOC
B3aMMOJICHCTBHE aJICKBATHO CUTYaIHsSIM
OQUIMATEHOTO U HEO(DUITUATLHOTO OOIICHHUS B
npeaeiaax IpeaMETHO-TEMAaTHUECKOTO COACPIKaHUs
y4eOHOMU JUCIUIUINHBIL, - U3JIaraTh MBICIU B
MMCbMEHHOHU (hopMe (JIMYHOE TTUCHMO, JICTIOBBIC
OyMmaru, aHHOTAIINH U JIp.); - PEAIN30BHIBATh
YCTHOE PeUYeBOE B3aHMMO/ICHCTBIE
npodecCuoHaIbHON HAMPABICHHOCTH B ITU(PPOBOM
MEKKYJIBTYPHOM MPOCTPAHCTBE;

BIIAZIETH:

- CTpaTerusiMM KOMMYHUKATUBHOTO ITOBEACHHUS -
CPEICTBAMH M MIPUEMaMHU YCTHOT'O/TIMCEMEHHOTO
PEYEBOTO B3aUMOJICUCTBHSI B Pa3THYHBIX
CUTyaIUsIX TpoeCCUOHAIBHOTO OOIIEHUS; -
KOMITCHCATOPHBIMU CTPATETHSIMH; - CTPATETUSIMHU
OCYIIECTBIICHUS CAMOCTOSTEIbHON Y4eOHO-
[I03HABATEILHON NEATENBHOCTH

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: ydeOHOM JTUCIIMITIUHBI, MOTYJIS /
Semester of study

1-3

1-3

IMpepexsusutsl / Prerequisites

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

9

9

KonnuecTBO ayTMTOPHBIX YacOB M 4acoB
camocrosiTenbHON pabotsl / Academic hour of
students' class work, hours of self-directed learning

180/144

180/144

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

YcTHBI onpoc, KOHTpoIsHAs paboTa, acce
3auer, dK3aMeH

Oral questioning, assessment, essays
Credit, exam
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Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
YueoOnas qucuuninHa «J/Iuneiinasa aareopay», moayJib «MaTtemMaTHKa /
Academic discipline «Linear algebra», module «Mathematics»

Kpatkoe conepxanue yueOHON AMCIUTUTHHBI, MOTYIIS
/ Brief summary

Martpuiibl U oniepaliui HaJl HUMH; OTIPEACIUTENN U
HUX MPUMEHEHUE; BEKTOPHBIE POCTPAHCTBA;
CHUCTEMBI IMHEWHBIX YPABHEHUI; INHEITHBIE
OTOOPaKEHHS BEKTOPHBIX IMTPOCTPAHCTB

Matrices and operations with them; keys and their
application; vector spaces; systems of linear equations;
linear mappings of vector spaces

dopmupyemsbie kommerenimun / The formed
competences

[TpuMeHATH COBpEeMEHHbBIE MaTeMaTHIECKUE
MCTOJbI U MOACIIU IIPU MPOBCACHUN TCOPETUICCKUX
1 9KCTIIEPUMEHTAIBHBIX HCCIIEOBAaHHUI B 00JIaCTH
OMOMH)XeHepHH 1 OMOMH(OPMATHKH

Apply modern mathematical methods and models in
theoretical and experimental research in the field of
bioengineering and bioinformatics

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

3HATB!
- OCHOBHBIE IIOHSATUS U PE3YJIbTAThI JINHEHHON
anreOpbl; -METOIbl IPUMEHEHHSI PE3YJIbTAaTOB
JTIMHEHHOH anreOphl B MPUKIAIHBIX 334a49aX; -
ITOPUTMBI peIlIeHHs 3a]1a4 10 JTUHEHHOH anreope;
YMETh:

- BBINIOJIHATH ONEPalliy HAJl MaTPULIAMH; -
BBIUNCIIATH ONPEAETUTENH; - PeIIaTh CUCTEMBI
JTUHEHHBIX ypaBHEeHUH MeTotoM Kpamepa u
MeTonoM ["aycca; - HaxoIuTh 6a3UC CUCTEMBI
BEKTOPOB U 0a3UC BEKTOPHOT'O MPOCTPAHCTBA,
CYMMBI U TIEPECEYEHHUS TTOIITIPOCTPAHCTB,
KOOPJAMHAThI BEKTOpa B 3aJJaHHOM 0Oa3Huce, -
HaXOJIUTh MaTPUILy Nepexoaa Mexkay Oazucamu; -
HaXOJHUTh PaHT MATPHUIIBl; - HAXOAUTb MATPHUILY
JIMHEHHOro olepaTopa B 3a/laHHOM Oa3uce; -
HaXOJUTb COOCTBEHHBIC 3HAYCHUSI K COOCTBEHHBIE
BEKTOPBI MATPHIIBI ¥ TUHEHHOTO OTEpaTopa;
BIIJICTh:

- OCHOBHBIMM HaBbIKaMU pEIICHUs 3ajad,
CBSI3aHHBIX C JIMHEHHOH anredpon, u
HEOOXOTUMBIMH JIJIS1 U3yUESHHSI OMOJIOTHIECKHUX H
XUMHUUYECKUX TUCLUILINH; - METOAAMHU
JI0Ka3aTeJIbCTB OCHOBHBIX TEOPEM, BCTPEUAIOIIUXCS

know:

- basic concepts and results of linear algebra; - methods
for applying the results of linear algebra in applied
problems; - algorithms for solving problems in linear
algebra;

be able to:

- perform operations on matrices; - calculate
determinants; - solve systems of linear equations using
the Cramer method and the Gaussian method; - find the
basis of a system of vectors and the basis of a vector
space, sums and intersections of subspaces, coordinates
of a vector in a given basis, - find a matrix of transition
between bases; - find the rank of the matrix; - find the
matrix of a linear operator in a given basis; - find
eigenvalues and eigenvectors of a matrix and a linear
operator;

have skills in:

- basic skills for solving problems related to linear
algebra and necessary for the study of biological and
chemical disciplines; - methods of proving the main
theorems found in the course "Linear Algebra"; - self-
education skills and ways of using the linear algebra
apparatus for mathematical and interdisciplinary
research
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B Kypce «JIuHeitHas anreOpay; - HaBbIKaMU
caM000pa3oBaHuUs U CIIOCOOAMH MCTIOE30BAHMS
armapaTta JUHEHHOM anreOpsl I IpOBEACHUS
MaTEMaTHYECKUX U MEKTUCIIUILTHHAPHBIX
HUCCIICJOBaHUIM

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

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

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 54/54 54/54

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

YcTHBIN 0onIpoC, KOHTPOIBHBIE pAOOTHI
3auer

Oral questioning, assessments
Credit
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Cneunanbaocts / Speciality: buonmxkenepust u 6rnonnpopmatuka / Bioengineering and Bioinformatics
YueoOnas qucuuninHa «MaTteMaTuyeckuii anaaus», Moayiab «MaTtemMaTukay /
Academic discipline «Mathematical analysisy», module «Mathematics»

Kpatkoe conepxanue yaeOHON AUCIUTUTHHBL, MOTYIIS
/ Brief summary

DYHKIUK U TPEEIbI, TIPOU3BOIHBIC H
nuddepeHInaTbl; HeONPeACTCHHBINA HHTETPa,
oTpeieIeHHbIN nHTerpart; auddepeHIaIbHbIe
ypaBHEHHST; TEOPHsI GYHKIMI KOMILICKCHOTO
MEPEMEHHOT0; MAaTEMaTHYECKOE MOICTTUPOBAHKE B
OHOJIOrUH

Functions and limits, derivatives and differentials;
indefinite integral, definite integral; differential
equations; theory of functions of a complex variable;
mathematical modeling in biology

dopmupyemsbie kommerenimun / The formed
competences

[TpuMeHATH COBpEeMEHHbBIE MaTeMaTHIECKUE
METOJIbl ¥ MOJIEJIN TIPH POBEICHUN TEOPETHIESCKUX
1 DKCIIEPUMEHTANBHBIX HCCIIEI0OBAaHUN B 00JacTH
OnonHXeHepuu 1 OMouH(opMaTHKH

Apply modern mathematical methods and models in
theoretical and experimental research in the field of
bioengineering and bioinformatics

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

3HATh!

— OCHOBHBIC TMOHATUS M METOAbl NPUMEHEHUS
nuddepeHInaTFHOTO U HHTETPaIbHOTO HCYUCIICHUS
(yHKUMI OZHOM M MHOTMX HEPEMEHHBIX; METOJBI
JIOKA3aTeJIbCTB M AJTOPUTMBl PELIeHHs 3ajgad
MaTeMaTHYECKOT0 aHAIN3a; HOBEHIIIUE JOCTHKCHUS
B 00JacTH TEOpUU (PYHKIMN U €€ NMPUIOKCHUN B
3agavax OMOJIOrHY;

YMETb:

- TPOM3BOAMTH JEHCTBUS HaJ KOMIUIEKCHBIMHU
YHUCIaMH{; BBIIOJHATH BBIYMCICHHUS HPEACIOB
¢byHKLM; NPUMEHATh METOBI
muddepeHIMpoBaHns  QYHKIMIA;  TPOM3BOAHUTH
uccleioBaHne  (QYHKIUH;, TNPUMEHSITh METOJIbI
HWHTETpUpOBaHus PyHKIHH; peimaTh OOBIKHOBEHHBIE
muddepeHnnanbHble YpaBHEHHUS;  COCTaBJISTH
MaTeMaTHUECKHE MOJIENTN OHMOJIOTHYECKUX
MIPOLIECCOB; UCIIOJIb30BATh MaTeMaTHYEeCKHe
MeTOJIbl B cOOpe nHpopMaimu, ee 00padoTKe U Mpu
MIPOTHO3MPOBAHUH pe3yIbTaTOB U3y4aeMbIX
OMOJIOTHYECKUX TPOLIECCOB;

BJIAJICTh:

know:

- basic concepts and methods of application of
differential and integral calculus of functions of one and
many variables; methods of proof and algorithms for
solving problems of mathematical analysis; the latest
achievements in the field of the theory of functions and
its applications in the problems of biology;

be able to:

- perform operations on complex numbers; perform
calculations of function limits; apply methods of
differentiation of functions; to study functions; apply
methods of integration of functions; solve ordinary
differential equations; to make mathematical models of
biological processes; to use mathematical methods in
collecting information, processing it and predicting the
results of the biological processes under study;

have skills in:

-the basic concepts and methods of differential and
integral calculus necessary for the study of biological
and chemical disciplines; mathematical methods of
information analysis, processing and presentation in
predicting the results of the biological processes under
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- OCHOBHBIMH
middepeHInaIEHOTO 51
WCYUCIICHUS, HEOOXOMUMBIMH  JIJISt
OMOJOTMYECKUX W  XUMHYCCKUX  JAMCIUIUIVH;
MaTeMaTHYECKUMU METOJIaMHU aHaym3a
nHpopMaruu, ee 0OpabOTKM W TIPEIACTaBICHUSI B
MIPOTHO3HPOBAHUU pe3yIbTaToOB H3y4aeMbIX
OHMOJIOTHUECKUX MPOIIECCOB; HaBbIKAMH
camMo00pa3oBaHMsI W CIOCOOAMHU HCHOIH30BAHUS
ammapara = MaTeMaTHYeCKOro  aHaiuu3a Ul
MPpOBCACHUSA MAaTEMATHYCCKUX u
MEXKTUCIUTUTMHAPHBIX UCCIIeTOBAHUI

NOHATUSIMH M METOAaMH
HUHTErPaJIbHOTO
U3y4YCHHUS

study; skills of self-education and ways of using the
apparatus of mathematical analysis for mathematical and
interdisciplinary research

Cemectp uzyueHust y4eOHON TUCIIMIUIMHBI, MOIYJIS /
Semester of study

1-2

1-2

Ipepexusutsl / Prerequisites

Jluneiinas anrebpa

Linear algebra

TpynoeMKoCTh B 3a4€THBIX eAHHAIIAX (KpeanuTax) / 3 3
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 108/108 108/108

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

YCTHBII OMPOC, KOHTPOJIBHBIE paboTHI, pedepar
3auer, K3aMeH

Oral questioning, assessments, presentation
Credit, exam
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Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
Yueonas nucuuminna «Teopusi BeposiTHOCTei», MoayJib «MaTemaTukay /
Academic discipline «Theory of probability», module «Mathematics»

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

BeposTHOCTHBIE IPOCTPaHCTBA; HE3ABHCUMOCTD;
ClTydaifHble BETMYMHBL, YHCIIOBBIC XapaKTEPUCTHKH
CITyYaifHbIX BEJUYNH; MPEICTbHBIC TCOPEMBI

Probabilistic spaces; independence; random variables;
numerical characteristics of random variables; limit
theorems

dopmupyemsbie kommerenimu / The formed
competences

[TpuMeHATH COBpEeMEHHbBIE MaTeMaTHIECKUE
METOJIBl ¥ MOJIENIN TIPH POBEICHUN TEOPETHIECKUX
1 SKCIIEPUMEHTANBHBIX HCCIICI0OBAaHUN B 00JIacTH
OMOWH)XKeHepHH 1 OMOMH(OPMATHKH

Apply modern mathematical methods and models in
theoretical and experimental research in the field of
bioengineering and bioinformatics

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

3HATB:

- OCHOBHBI€ [TOHATHS TEOPUH BEPOSATHOCTEH; -
OCHOBHBIE MaTeMaTHYECKHE MOJIETH CIy4YaiHbIX
SIBICHUH; - IpeAeTIbHbIE TEOPEMBI TEOPUHU
BEPOSITHOCTE;

YMETh:

- UCTIOJIb30BaTh OCHOBHBIE 3aKOHOMEPHOCTH
CIIlyYalHBIX SIBIICHHUM; - IPUMEHATH METOJIbI TEOPUHU
BEpOSATHOCTEH B JIPYTHX HayKax;

BJIAJIETh!

- QHATUTUYECKUMHU METOJaMH TEOPUHU
BEPOSITHOCTEN

know:

- basic concepts of probability theory; - basic
mathematical models of random phenomena; - limit
theorems of probability theory;

be able to:

- to use the basic laws of random phenomena; - to apply
the methods of probability theory in other sciences;
have skills in:

- analytical methods of probability theory

CeMecTp u3ydeHus: y4eOHOM JTUCIIMITIUHBI, MOIYJIS /
Semester of study

3

3

Ipepexsusutsl / Prerequisites

Jluneiinas anrebpa, MaTemMaTn4ecKuii aHaIIN3

Linear algebra, Mathematical analysis

TpynoeMKoCTh B 3a4€THBIX eAHHAIIAX (KpeanuTax) / 3 3
Credit units
KosnruecTBO ayIMTOPHBIX YaCOB U YaCOB 48/60 48/60

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

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

Komnnoxsuym, KOHTpOJIbHAs paboTa
3auer

Colloquium, assessment
Credit
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Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
YyeoHasi nucuunianHa «MaTemMaTHuecKasi CTAaTHCTHKA», MOAYJIb «MaTemaTukay /
Academic discipline «<Mathematical statistics», module «Mathematics»

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

OCHOBEHI TEOPHH CITyYaiHBIX MPOIIECCOB; SJIEMEHTHI
MaTeMaTHIeCKON CTATHUCTHUKH; TPOBEPKa
CTATUCTUYECKUX TUTIOTE3; JIMHEWHAS PErpeccus u
METO]T HAMEHBITNX KBapaToOB

Fundamentals of the theory of random processes;
elements of mathematical statistics; testing statistical
hypotheses; linear regression and least squares

dopmupyemsbie kommerenimun / The formed
competences

[TpuMeHATH COBpeMEHHbBIE MaTeMaTHIECKUE
MCTOJbI U MOACIIU IIPHU MPOBCACHUN TCOPETUICCKUX
1 DKCIIEPUMEHTANBHBIX HCCIICI0OBAaHUN B 00JacTH
OMOWH)XeHepHH 1 OMOMH(OPMATHKH

Apply modern mathematical methods and models in
theoretical and experimental research in the field of
bioengineering and bioinformatics

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

3HATh:

- TIOHSATHS MaTEMaTUYECKON CTaTUCTHUKH; -
MaTeMaTUYECKUE MOJEIH CIIyYalHbIX SIBJICHUU; -
METOJIBI MATEMATHIECKOM CTATHCTHKM;
YMETh:

- UCI0JIb30BAaTh OCHOBHBIE 3aKOHOMEPHOCTHU
CIIy4YallHBIX SIBICHUH; - IPUMEHSTH METOIbI
MaTeMaTHYEeCKON CTATHUCTHKH;

BIIAJICTD:

- IPUKJIAJJHBIMUA METOJJAMU MaTEMaTUYECKOM
CTaTHUCTHKH

know:

- the concept of mathematical statistics; - mathematical
models of random phenomena; - methods of
mathematical statistics;

be able to:

- to use the basic laws of random phenomena; - apply
methods of mathematical statistics;

have skills in:

- applied methods of mathematical statistics

CeMecTp u3ydeHus: y4eOHOM JTUCIIMIIUHBI, MOTYJIS /
Semester of study

4

4

Ipepexsusutsl / Prerequisites

Jluneitnas anre6pa, MaTeMaTHYECKHHA aHAJIN3,

Linear algebra, Mathematical analysis, Theory of

Teopus BeposTHOCTEMH probability
TpynoeMKoCTh B 3a4€THBIX eIUHHIAX (KpeanuTax) / 3 3
Credit units
KonnuecTBo ayTMTOPHBIX YacOB U 4acoB 48/60 48/60

camocrosiTenbHoi 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

KommokBruym, KOHTpoOJIbHAs paboTa
3auer

Colloquium, assessment
Exam
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Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
Yuyebnas nucuumuinia «BeeaeHue B nporpaMMupoBaHue Ha A3bIke R», Mmoayas «IIporpaMmMupoBanne U coBpeMeHHbIe KOMIIbIOTEPHBIE TEXHOJIOT I /
Academic discipline «Introduction to R Programming», module «Programming and Modern Computer Technologies»

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

W3ydenne oprann3anuy s3bIKa IpOrpaMMHUPOBAHHS
R 1 uHTErprpOBaHHON Cpenbl AJsl pa3padOTOK Ha
3TOM SI3BIKE, CTPYKTYpPbI 00BEKTOB 1 0OCOOEHHOCTEH
paboTHI ¢ TaHHBIMH, XPAHSAIINMHUCS B TAKHAX
oOBeKTax, IPOBEICHUS BhIuuCiieHul B R cpene,
rpaduUecKuX BO3MOXKHOCTEH s3bIKa R, a Takxke
pa3paboTKH MOTh30BATEIHCKUX (HYHKITHH,
00BEMHBIX HCXOIHBIX KOJIOB M LEJBIX MPHI0KESHHI
Ha si3bIKe R.

The study of R programming language organization, the
integrated development environment, the structure of
objects and features of working with data stored in such
objects, carrying out calculations in the R environment,
the graphical capabilities of the R language, as well as
the development of user functions, voluminous source
codes and entire applications in R language.

dopmupyemsbie komnerenimu / The formed
competences

Pemats crangaptHele 3a1a4n npodeccuoHanbHOI
JeATENFHOCTH Ha OCHOBE IPUMECHEHUS
HH()OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH.
[IpuMeHATh anropuTMBI U HABBIKU
porpaMMupoBaHus Ha si3bikax R, Python, C++ ans
00pabOTKH pa3HBIX THIIOB MOJIEKYJISIPHO-
OMOJIOTUYECKUX JIaHHBIX U PEIICHHUS 33/1a4 B
00JIACTH TEHOMUKH, POTEOMHUKH, META00JIOMHKH

Solving the standard problems of professional activity
based on the use of information and communication
technologies

Appling algorithms and programming skills in R,
Python, C++ to analyse various types of molecular
biological data and solve problems in the field of
genomics, proteomics, metabolomics.

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

3HATh:

- 0a30BBIC IPUHITUIIBI OPTAHU3AIINH SI3bIKA
MIPOrpaMMHUPOBaHUs R; - KiIt04YeBbIe MOAXO0/bI IPH
pabote ¢ naHHBIME B R; - 6a30BbIe IPUHIIUTIEI
OpraHH3alliy BEIYUCIEHUH B R; - oOcHOBHBIE
00J1acTH IPUMEHEHMSI SI3bIKa ITPOrpaMMHUpoBaHus R
B OHMOJIOTHH;

YMETh:

- HHCTAJIMPOBaTh U 3Q(HEKTUBHO YIIPABIATH CPEAOH
mporpaMMupoBaHus R; - paspabatbiBaTh 1
OTJIIQXKUBATh POTPAMMHBIE KOJIBI Ha sI3bIKe R; -
pa3pabaTsiBaTh MOJIB30BATENLCKHAC PUIIOKCHHS HA
si3pIKe R;

- TBOpYECKH ¥ 3((HEKTUBHO HCITOIL30BATh
MOJTyYeHHbBIC 3HAHUS B MPO(ecCHOHATLHON

know:

- basic principles of organization of the R programming
language; - key approaches when working with data in
R; - basic principles of organizing calculations in R; -
main areas of application of the R programming
language in biology;

be able to:

- install and effectively manage the R programming
environment; - develop and debug program codes in the
R language; - develop custom applications in R
language; - creatively and effectively use the acquired
knowledge in professional activities;

have skills in:

- a basic set of tools for developing software in the R
language; - technologies for parallelizing calculations in
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JeSITebHOCTH;
BIIAJIETh:

- 6a30BBIM HAOOPOM MHCTPYMEHTOB IS
pa3paboTKH MPOrpaMMHBIX CPEJCTB Ha s3bIKE R; -
TEXHOJIOTHSIMH PacIiapaUICTUBaHsI BRIYUCICHHN B
R; - HaBbIKaMH IPUMEHEHUSI S3bIKA
nporpaMMupoBanus R ajist penenus 3aaaq
OouonHMOpMATHKU

R; - skills in using the R programming language to solve
bioinformatics problems

CemecTp nzydeHus: yaeOHOWM JUCIUITIINHBI, MOTYIIS / 1 1
Semester of study

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

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 54/54 54/54

camocTosTeapHOM pabotsr / 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

KontponbHas paboTa, 3aiiTa BEIYUCIUTEIEHOTO
MPOCKTa
DK3amMeH

Assessment, protection of a computing project
Exam
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Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
Yueonast nucuunianna «OcuoBsl Python», moayiib «IlporpaMmMupoBaHue U COBpeMeHHbIE KOMIbIOTEPHbIE TEXHOJIOTHIY /
Academic discipline «Python Basics», module «Programming and Modern Computer Technologies»

Kpatkoe conmepikanue yaeOHON TUCIUILIMHBL, Moy | OCHOBBI ~ si3bika  mporpamMmupoBanus — Python; | Basics of the Python programming language; basic

/ Brief summary 0asoBele  omepamuu  Python;  crammaprtaeie | Python operations; standard Python data structures;
CTPYKTYphl AaHHbIX Python; paGota c ¢aitnamu B | working with files in Python; modular programming;
Python; MO/IyJIbHOE nporpaMmupoBanue; | mathematical operations and calculations in Python;
MareMaThuuecKue AeicTBus 1 Bhrurcienus B Python; | Python graphics Basics of working with Biopython
rpadguyeckue BO3MOXHOCTH  Python;  OCHOBBI
pabots ¢ Biopython

dopmupyemsbie kommerenimun / The formed
competences

Pemate cranmapTHeIe 3312491 IPOhECCHOHATTHLHOM
JIeATeNIbHOCTH Ha OCHOBE MPUMEHEHHUS
HH()OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOT U
[IpyMeHATE aNrOpUTMBI 1 HABBIKU
porpaMMHupoBaHus Ha si3bikax R, Python, C++ ans
00pabOTKH pa3HBIX THIIOB MOJIEKYJISIPHO-
OMOJIOTHUECKUX NaHHBIX M PELICHHUS 33124 B
00JIaCTH T€HOMUKH, IPOTEOMHKH, META00JIOMHUKH

Solving the standard problems of professional activity
based on the use of information and communication
technologies.

Appling algorithms and programming skills in R,
Python, C++ to analyse various types of molecular
biological data and solve problems in the field of
genomics, proteomics, metabolomics.

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

3HATB!
- 0a30BbIe IPUHIIMITBI OPTAaHU3AIINY S3bIKA
nporpammupoBanus Python; - ocHOBHBIE
NPUHIMIIBI IPE/ICTABICHUS JaHHBIX, Pa0OTHI C
JTaHHBIMU ¥ 0a3amMu aHHBIX B Python; - ocHOBHBIE
NPUHIUITBI OPTaHU3AIMH BEIYUCIICHUH B SI3BIKE
Python; - ocHOBHbIE 001aCTH PUMEHEHHUS S3bIKa
Python (B TOM uucine B GHONOTUN);

YMETh:

- ycTaHaBIUBaTh U 3 (HEKTUBHO YIPABIATH
cpeacTBaMH pa3paboTku Ha si3bike Python; -
pa3pabarTbiBaTh ¥ OTIAKUBATH IPOTPAMMHEIE KOJIbI
Ha si3b1ke Python; - pa3spabaTriBaTh
MOJIb30BATEJILCKUE TIPUIIOKEHUS Ha s13bike Python;
BIIAJIETh:

- 6a30BbIM HAOOPOM MHCTPYMEHTOB JJIS
pa3paboTKu NpuiIokKeHUH Ha si3bike Python

know:

- basic principles of organizing the Python programming
language; - basic principles of data representation,
working with data and databases in Python; - basic
principles of organizing calculations in the Python
language; - the main areas of application of the Python
language (including in biology);

be able to:

- Install and effectively manage Python development
tools. - develop and debug program codes in the Python
language; - Develop custom applications in Python
have skills in:

- a basic set of tools for developing applications in the
Python language
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Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOIYIIS / 2 2
Semester of study

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

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 64/56 64/56

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

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

OT4eTsl 10 1a00paTOPHBIM paboTaM
3auer

Lab Reports
Credit
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Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
Yuyeonasi nucuuniinna «IIporpamvupoBanue Ha Python B 6uosiorun», Mmoay/b «IIporpaMMupoBaHne U cCOBpeMeHHbIe KOMIbITEPHbIE TEXHOJIOTHI /
Academic discipline «Python Programming in Biology», module «Programming and Modern Computer Technologies»

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

AJITOPUTMBI JUTS aHAJIN3a TCHOMHBIX IAaHHBIX;
aHaJIN3 TPOTCOMHBIX JaHHBIX; MAITUHHOE
o0yueHNe U aHAJIN3 H300paKCHUH

Algorithms for analyzing genomic data; analysis of
proteomic data; machine learning and image analysis

dopmupyemsbie kommerenimun / The formed
competences

Pemats cranmapTHbIe 3amaun podecCHOHATEHOM
JeITeTHbHOCTH Ha OCHOBE MTPUMEHEHHUS
HH()OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH.
[IpuMeHATh anTrOPUTMBI I HABBIKU
porpaMMupoBaHus Ha si3bikax R, Python, C++ mus
00pabOTKH pa3HBIX THIIOB MOJIEKYJISIPHO-
6I/IOJIOFI/I‘ICCKI/IX JaHHBIX U pCIICHUA 3a1a4 B
00J1aCTH TEHOMUKH, TPOTEOMUKH, META0OJIOMHUKH

Solving the standard problems of professional activity
based on the use of information and communication
technologies.

Appling algorithms and programming skills in R,
Python, C++ to analyse various types of molecular
biological data and solve problems in the field of
genomics, proteomics, metabolomics.

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

3HATB!

- TEOPUTEUYECKUE OCHOBBI OCOOCHHOCTEH PabOTHI C
OMOJIOTUYECKIMH TAHHBIMH;

- COBPEMEHHBIE METO/IbI aHAJIN3a TeHETUYECKHX,
MPOTEOMHBIX ¥ (PEHOMHBIX JaHHBIX JJIS TIOJTyUSHHUS
3HaYMMON UH(POPMAIH U KOPPEISIIHOHHOTO
aHaNn3a;

- TOCTHXKEeHHS B 001acTn OMOMH(GOPMATHKH H
MEPCIEKTUBEI €€ 3 MCIONB30BaHUs B OMIIOTHH U
MeTUIINHE;

YMETB!

- IPOBOJUTH NIOUCK M CUCTEMATU3UPOBATh HAYYHYIO
WH(POPMAIIUIO 110 OT/IENILHBIM HAIIPABJICHUSIM B
ouonHpopmMaTuke;

- CAMOCTOSITEIILHO MPUMEHSTh TPUOOPETEHHBIE
3HAHUSI JUISl PEUICHUS aKTyalbHBIX MPAKTHYSCKHX
3a1a4 B 001acTu OMonHpOPMATHKH,
MOJICJINPOBAHMS U OMOTEXHOJIOTUH;

BIIAJIETh:

- HaBBIKAMH aHAJIM3a Pa3IMYHbIX IOKa3aTesei
pacTeHHH;

know:

- the theoretical foundations of working with biological
data;

- modern methods of genetic, proteomic, and phenomic
data analysis for obtaining significant information and
correlation analysis;

- achievements in the field of bioinformatics and the
prospects of its use in biology and medicine;

be able to:

- search for and systematize scientific information in
specific areas of bioinformatics;

- independently apply acquired knowledge to solve
current practical tasks in the field of bioinformatics,
modeling, and biotechnology;

have skills in:

- skills in analyzing various plant characteristics;

- basic programming paradigms of the Python language.
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- OCHOBHBIMH IIapaIuTMaMH MIPOTPaMMHUPOBAHHUS
si3pika Python.

CemecTp nzydeHus: yaeOHOW JUCTIUITIINHBI, MOTYJIS /
Semester of study

3

3

[TpepexBusutsl / Prerequisites

OcHoBesl Python

Python Basics

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

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

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

KomnmokBruym, 0T4eThI IO TabOpaTOPHBIM padboTam,
KOHTpOJIbHAS paboTa
3auer

Colloquium, lab reports, assessment
Credit
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Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
Yueonasi muciuminHa «O0beKTHO-OPHEHTHPOBAHHOE MPOrPaMMHPOBaHIEe», MOAYJIb «IIporpaMMupoBaHue U COBpeMeHHbIe KOMITbIOTEPHbIE TEXHOJIOTHm» /
Academic discipline «Object-oriented programming», module «Programming and Modern Computer Technologies»

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

OCHOBBI ¥ IpaMMAaTHKa aJTOPUTMUYECKOTO S3bIKa
C/C++; o0bekTHast MOIelb B s13bIke C/C++;
TEXHOJIOTHS TPOrPaMMHUPOBAHUSI HA OCHOBE
00BEKTOB; TEXHOJIOTHSI TPOTPAMMHUPOBAHUS C
HCIIOJIb30BAaHUEM HEPAPXHI; TEXHOJIOTUS
MIPOrPaMMHUPOBAHUS € MTOJIUMOPGHBIMUA 00BEKTAMH;
TEXHOJIOTHS IPOrPaMMHUPOBAHUSI HA OCHOBE
a0CTPaKTHBIX KJIACCOB

Fundamentals and grammar of the algorithmic language
C/C++; object model in the C/C++ language; object-
based programming technology; hierarchy programming
technology programming technology with polymorphic
objects; abstract class based programming technology

dopmupyemsbie komnerenimu / The formed
competences

Pemats crangaptHele 3a1a4n npodeccuoHanbHOI
JIESITENIBHOCTY HA OCHOBE ITPUMEHEHMS
HUH()OPMAIMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOT Uil
IIpuMeHATh anropuTMBbI U HaBBIKU
porpaMMHupoBaHus Ha si3bikax R, Python, C++ ans
00pabOTKH pa3HBIX THIIOB MOJIEKYJISIPHO-
OMOJIOTHUECKUX NaHHBIX M PELICHHUS 33124 B
00JIACTH TEHOMUKH, POTEOMHUKH, META00JIOMHKH

Solving the standard problems of professional activity
based on the use of information and communication
technologies.

Appling algorithms and programming skills in R,
Python, C++ to analyse various types of molecular
biological data and solve problems in the field of
genomics, proteomics, metabolomics.

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

3HATB!
- BOBMOYXHOCTH U OCOOCHHOCTH 00BEKTHO-
OPUEHTHPOBAHHOTO s3bIKa C++; - MapaiurmMbl
porpaMMUpOBaHus si3bika C++; - MPUHITUTIEI
OOBEKTHBIX MOJIEIIEH U UX MOJIEPKKY B S3BIKE
C++; - CTpyKTYpY U CBOHCTBA OOBEKTOB U KJIACCOB;
- OCHOBHBIE TEXHOJIOTHHU B pa3pabdoTKe 0O BEKTHO-
OPUEHTHPOBAHHBIX PUIOKCHHH.

YMETh:

- IPUMEHSTh IPUHILIUIIBI 00BEKTHBIX MOZEIICH 1
CJIOKHBIX CUCTEM JUISI TPOCKTUPOBAHHS CBOUX
MIPOTPaMMHBIX CHCTEM;

- pa3pabaThiBaTh COCTOSIIUE U3 OOIBIIOTO
KoymdecTBa (pailioB MporpaMMHbIE CHCTEMBI C
HCTOJBb30BaHHEM 00bEKTHO-OPUEHTHPOBAHHOTO
M0JIX0/1; - UCTIOJIb30BaTh 00BEKTHO-

know:

- Features and features of the C++ object-oriented
language; - C++ programming paradigms; - principles of
object models and their support in the C++ language; -
the structure and properties of objects and classes; -
basic technologies in the development of object-oriented
applications.

be able to:

- apply the principles of object models and complex
systems to the design of their software systems;

- develop file-intensive software systems using an
object-oriented approach. - use object-oriented libraries -
creatively and effectively use the knowledge gained in
professional activities.

have skills in:
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OpPHEHTHUPOBAaHHBIE OMOIMOTEKH; - TBOPUECKHU H

3¢ (heKTUBHO HCITOIB30BaTh MOTYYCHHbBIC 3HAHUS B
poeCCHOHANTBHON AESTENEHOCTH.

BIIaJIETh:

- CO3/1aHMEM MPOEKTOB M PEIICHUI B COBPEMEHHBIX
WHTETPUPOBAHHBIX cpeliaX pa3paboTKu;

- HabopaMHu HHCTPYMEHTOB B CO3/IaHUH
HCIIOJIHUTECIBHOI'O KOJIa B MHTCTPHUPOBAHHBIX
cpenmax pa3padoTKH;

- OTJIAJIKOM MPOTPaMM B cpejie pa3paboTKH

- creation of projects and solutions in modern integrated
development environments; - sets of tools for creating

executive code in integrated development environments;
- debugging programs in the development environment.

Cemectp nzyueHust y4eOHON TUCIIMIUTMHBI, MOIYJIS / 4 4
Semester of study

Ipepexsusutsl / Prerequisites - -
TpynoeMKoCTh B 3a4€THBIX eAMHALIAX (KpeanuTax) / 3 3
Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 60/48 60/48

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

Tecr, oTueTHI 10 1a00pPaTOPHBIM paboTam,
KOHTpOJIbHAs paboTa
DK3aMeH

Test, lab reports, assessment
Exam

27




Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
Yueonasa qucuuninHa «Kinerounas ouosorus», MoayJb «l'eHeTHKA, KI€TOYHASI M MOJIEKYJIsIpHasi Ouosiorus» /
Academic discipline «Cell Biology », module «Genetics, Cell and Molecular Biology»

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

XUMHUUYECKHE U MOJIEKYIISIPHBIC OCHOBBI CTPOCHUS
KJICTKH; MEXaHNU3MbI SKCIIPECCUH TCHOB H
OnocuHTe3a OENTKOB B CBA3U C PETyJIsIIueit
KIJIETOYHBIX (PYHKINH; OMO3HEPTeTUIECKIE
MPOIIECCHI DYKAPUOTUUECKUX KIIETOK; TPAHCIOPT
BC€IICCTB U KJICTOYHAs CUT'HAJIU3allus, KJICTOYHBIC
OCHOBBI OHTOTCHE3a

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

Hcnons30BaTh 3HAHKUS MEXAHU3MOB
HACJICICTBCHHOCTH U U3MEHYUBOCTH Y MPO- U
3YKapUOTHYECKUX OPTraHU3MOB, MOJICKYJISIPHBIX
OCHOB (DYHKIIMOHUPOBAHHS KIETOYHBIX CUCTEM U
MEXaHH3MOB OMOCUTHAIU3AIMH [T Pa3padOTKu
AKTyaJIbHBIX BOIIPOCOB 3KCIICPUMEHTAIBHON
Ouosoruu, OMOMHKEHEPHUH, ONOTEXHOJIOTHH,
9KOJIOTHH, apMalliH, CEIbCKOTO X035HCTBa

Use knowledge of the mechanisms of heredity and
variability in pro- and eukaryotic organisms, the
molecular basis of the functioning of cellular systems
and biosignaling mechanisms, to develop current issues
in experimental biology, bioengineering, biotechnology,
ecology, pharmacy, and agriculture.

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

3HATh:

- CTPYKTYPHYIO OpraHu3aluio, 3aKOHOMEPHOCTH
(hyHKITMOHUPOBAHUS W WHTETPAIMH B TKAHU KJIETOK
JKUBBIX OPTaHU3MOB;

- MOJIEKYJISIPHYIO TIPUPOJTY U MEXAHU3MBI
perymsnun GU3NOIOTHIECKHUX TPOIIECCOB B
KJIeTKaX;

- COBPEMEHHBIE MOIX0/Ibl UCCIEA0BAHUS
KJIETOYHBIX MPOLIECCOB;

- METO/BI MTOJIYYEHHUS], aHAIU3a U PAKTUYECKOTO
HCTOJIb30BaHUS KJIETOUHBIX KYJIBTYD;

YMETh:

- UCIIOJI30BATh TEOPETUUECKUE 3HAHUSA 10
KJIETOYHOW OMOJIOTMH B KaY€CTBE HAYYHOU OCHOBBI
JUISL TIMILEBOM MPOMBIIUIEHHOCTH, CEIbCKOTO

X035 ICTBa, OMOTEXHOJIOTUN U OMOWH)KCHEPHH;

know:

- structural organization, cells’ functioning and their
integration into the tissues of living organisms;

- molecular nature and regulatory mechanisms of
physiological processes in cells;

- modern approaches to studying cellular processes;

- methods of obtaining, analyzing and practical use of
cell cultures;

be able to:

- use theoretical knowledge of cell biology as a scientific
basis for food industry, agriculture, biotechnology and
bioengineering;

- apply knowledge about the cellular and molecular
foundations of the functioning of living systems and the
complex processes of coordination of the physiological
processes of the body;
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- MPUMEHSTD Ha MPAKTUKE 3HAHUS O KICTOYHBIX
MOJIEKYJISIPHBIX OCHOBaX (DYHKIIHOHUPOBAHUSI
JKHUBBIX CHCTEM U CJIOKHBIX MPOIIECCax
KOOpAWHAINHN (PU3HOTIOTHUECKUX TPOIIECCOB
OpraHusma;

- UCTIOJIb30BaTh HA MPAKTHUKE 3HAHHS 00 OCHOBHBIX
9KCIIEPUMEHTATLHBIX MOJX01aX KIETOYHON
OHOJIOTHH,

BJIAJIETh:

- METOJJMYECKUMH TIPHEMaMH aHaJIu3a KJIETOK U
CYOKJICTOYHBIX CUCTEM;

- MEeTOJIaMH pabOThI ¢ KYJIbTYPaMH KJIETOK U
OPraHoOB PA3JIMYHBIX OPTaHU3MOB;

- TEXHUKOU IIJIAaHUPOBAHUA U ITPOBCACHUA
KJIETOYHO-OMOIOTHYECKOTO CCIIEIOBAHUS C
HCIIOJIb30BAHUEM COBPEMECHHBIX aHATUTHICCKUX
MTOJTXO/IOB;

- METO/IaMH MCCIIEIOBAHMS, aHAIM3a JaHHBIX 1
Mpe/ICTaBICHUs PE3YJIbTATOB, KOTOPBIE
HCIIOJIB3YIOTCS B 9KCIIEPUMEHTAIBHOM U
MPUKJIATHON KIETOYHON OGHOIOTHH.

- use in practice knowledge about the basic experimental
approaches of cell biology;

have skills in:

- use methodological techniques for analyzing cells and
subcellular systems;

- obtain and analyze cultures of cells and organs of
various organisms;

- plan and conduct research in the field of cell biology
using modern analytical approaches;

- utilize methods of research, data analysis and
presentation of results, which are used in experimental
and applied cell biology.

CeMecTp u3ydeHus: y4eOHOM JTUCIIMITIUHBI, MOTYJIS /
Semester of study

3

3

IMpepexsusutsl / Prerequisites

O®usuka, Gusnonorus pacteHuit, dusunonorus
YEJIOBEKA M )KUBOTHBIX, BUOXUMHSI M CTPYKTYpHAas

Physics, Plant Physiology, Human and Animal
Physiology, Biochemistry and Structural Biology

Ouosorus
TpynoeMKOCTb B 3a4€THBIX IUHHLAX (KpeanuTax) / 5 5
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 80/100 80/100

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

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

[Ipe3eHTanus, KOHTPOJIbHBIC PAOOTHI,
3BPUCTUYECKOE 3a7aHUE
OK3aMeH

Presentation, assessments, heuristic task
Exam
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Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
YyeoHasi nucuuninna «'eHeTHKa», MOAYJIb «['eHeTHKA, KJIeTOYHAsI M MOJIEKYJIsSIPHAsi OHOJIOTHsD» /
Academic discipline «Genetics», module «Genetics, module «Genetics, Cell and Molecular Biology »

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

HacnenoBanue npu3HakoB NpyU MOHO-, IU- U
MOJIMTHOPUIHBIX CKPEUTUBAHHSX, IIUTOJIOTUICCKIEC
OCHOBBI HacJIeJICTBeHHOCTH. CTpYyKTypa u (QyHKITUN
reHa. MosiexkyJIspHble MEXaHU3MBbI
HAaCJICACTBECHHOCTU U UIBMCHUYNBOCTHU OpI‘aHI/I?;MOB.
I'eHeTHYeCcKHEe OCHOBEI OHTOI'€HE3a, F'EeHETHKA
YeJO0BEKa, FTEHETUKA MONYJsuui. Pojib reHETUKH B
pa3BUTHU OMOTEXHOJIOTHH, MEIUIINHBL, CEIIbCKOTO
XO0351CTBA, OXPaHbl CPEMbI

Inheritance of traits in mono-, di- and polyhybrid
crosses, cytological foundations of heredity. The
structure and functions of the gene. Molecular
mechanisms of heredity and variability of organisms.
Genetic foundations of ontogenesis, human genetics,
population genetics. The role of genetics in the
development of biotechnology, medicine, agriculture,
and environmental protection

dopmupyemsbie komnerenimu / The formed
competences

Wcnonp30BaTh 3HAHUS MEXaHU3MOB
HAacJIEACTBEHHOCTH U U3MEHUYUBOCTH Y IIPO- U
3YKAPUOTUYECKUX OPTraHU3MOB, MOJIEKYJISIPHBIX
OCHOB (h)YHKIIHOHUPOBAHUS KIIETOYHBIX CUCTEM H
MEXaHM3MOB OMOCUTHAIN3aHUH [T Pa3padOTKu
AKTyaJIbHBIX BOIIPOCOB OMOWHKEHEPUH,
OMOTEXHOJIOTHH, SKOJIOTHH, (hapMalliH, CEIbCKOr0
XO3SIHCTBa

To use knowledge of the mechanisms of heredity and
variability in pro- and eukaryotic organisms, the
molecular foundations of the functioning of cellular
systems and mechanisms of biosignalling to develop
topical issues of bioengineering, biotechnology, ecology,
pharmacy, agriculture

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

3HATh:
- 3aKOHOMEPHOCTH HAaCJICIOBaHUS IPU3HAKOB MIPU
MOHO-, TU- ¥ TIOJIUTUOPUIHBIX CKPEIIUBAHUSX; -
KJIETOYHBIE, XPOMOCOMHBIE, T€HHBIE U
MOJIEKYJISIPHBIE MEXaHNU3MBI HACTIECTBEHHOCTH; -
MEXaHU3Mbl U3MEHYUBOCTH I'€HETUYECKOTO
MaTepHala; - 3aKOHOMEPHOCTU OHTOT€HE3a;

- OCHOBBI T€HETHKH YEJIOBEKA U €T0
HACJIE/ICTBEHHBIX 3a00JIEBaHUI; - TEHETHUECKHE
OCHOBBI CEJIEKIIHH; - BOITPOCHI KOJIOTUIECKON 1
MOMYJISIIUOHHON T€HETHKHU.

YMETb:

- IJIAHUPOBATH U TMPOBOJIUTH TEHETHUECKUI
9KCIIEPUMEHT, aHAJIU3UPOBATh €T0 PE3YIbTATHI; -
HCIOJIb30BaTh TOCTHKEHHS IBOJIOLMOHHOMN

know:

- patterns of inheritance of traits in mono-, di- and
polyhybrid crosses; - cellular, chromosomal, genetic and
molecular mechanisms of heredity; - mechanisms of
genetic material variability;

- patterns of ontogenesis; - fundamentals of human
genetics and hereditary diseases; - the genetic basis of
breeding; - issues of ecological and population genetics.
be able to:

- plan and conduct a genetic experiment, analyze its
results; use the achievements of evolutionary theory,
cytology, microbiology, virology and other fields of
knowledge to solve the problems of genetics; to use the
achievements of genetics in solving problems of
breeding, medicine, ecology and biotechnology, as well
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TEOPHH, IUTOJIOTUH, MUKPOOHUOIOTHH,
BHPYCOIIOTHH M IPYTHX OOJIacTeil 3HAHWMA 15
peleHus 3a1ay reHeTUKY; - UCII0JIb30BaTh
JOCTUKEHNS T€HETUKU B PELICHUH 3a]a4 CEJICKIINH,
MEAULUHBI, 5KOJIOTHHA 1 OMOTEXHOJIOTHH, a TAK¥Ke
MPUMEHSTH MTOJIyYCHHbIE 3HaHUS B JaJIbHEHIIEH
po¢eCcCHOHANBHON ACATENIEHOCTH.

BJIa/IETh:

- nHpOpMaLue 0 METOAAX U NOAXO0aX,
MIPUMEHSEMBIX B OOIIEH U YaCTHON TeHETHKE
MHKPOOPTraHU3MOB, PACTECHUM, )KUBOTHBIX U
YeJIOBEKa; - OCHOBHBIMH HOJXO0JaMH ITPOBEICHHS
TeHETHYECKOI0 KCIIEPUMEHTA,;

- npuéMaMu IPOBEICHUS FEHETUYECKOTO aHAIN3A Y
Pa3JIMYHBIX OPraHUu3MOB.

as to apply the acquired knowledge in further professional
activities.

have skills in:

- information about methods and approaches used in
general and private genetics of microorganisms, plants,
animals and humans; - the main approaches to
conducting a genetic experiment;

- methods of genetic analysis in various organisms

CemecTp nzydeHus: yaeOHOM JUCIUITITNHBI, MOTYIIS /
Semester of study

4

4

IMpepexsusutsl / Prerequisites

LIUTOJIOTHUS ¥ TUCTOJIOTHS, (PU3HOJIOTHS YEI0BEKa,
JKUBOTHBIX U PaCTCHUM, OMOXUMHUS,
MUKpPOOHOIIOTHSI M MOJIEKYJISIpHAsI OMOJIOTHS

cytology and histology, human, animal and plant
physiology, biochemistry, microbiology and molecular
biology

TpynoeMKoCTh B 3a4€THBIX eAHHAIIAX (KpeanuTax) / 3 3
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 72/36 72/36

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

KonTponbHbie paboThl, YCTHBIE OMPOCHI
Ox3ameH

Assessments, oral examination
Exam
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Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
Yueonas qucuuminna «MoJsiekyasipHast 0u0I0rus», MOaYJIb «['eHeTHKA, KIeTOYHASA U MOJIeKYJIApPHas Ouoaorusn /
Academic discipline «Molecular Biology», module «Genetics, Cell and Molecular Biology»

Kpatkoe conepxanue yueOHON AUCIUTUTHHEI, MOTYIIS
/ Brief summary

Opraam3arus TeHOMOB, permmukanus JJHK,
penaparus 1 pexomOunarms JIHK, Tpanckpurius,
nponeccunr JHK, Tpancnsanus, honauur u
Jerpangaius OeIKOB, TPAHCTIOPT OEITKOB,
CEHCOpPHBIE MPOLIECCHl U BHYTPUKIIETOYHAS
CUTHAJIM3aIHS

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

Hcronp30BaTh 3HAHUS MEXaHU3MOB
HACJIEICTBCHHOCTH ¥ H3MEHYNBOCTH Y TIPO- U
9YKapHOTHYECKUX OPTraHU3MOB, MOJIEKYJISIPHBIX
OCHOB (DYHKIIMOHUPOBAHHS KIETOYHBIX CUCTEM U
MEXaHM3MOB OMOCUTHAIM3AINH T Pa3padOTKH
AKTYalbHBIX BOMPOCOB SKCIIEPUMEHTAIBHON
OuosI0THK, OMOUHKXEHEPHH, OMOTEXHOJIOTHH,
9KOJIOTUH, (papMaliH, CETLCKOTO XO3SHCTBA

Use knowledge of the mechanisms of heredity and
variability in pro- and eukaryotic organisms, the
molecular basis of the functioning of cellular systems
and biosignaling mechanisms, to develop current issues
in experimental biology, bioengineering, biotechnology,
ecology, pharmacy, and agriculture.

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

3HATh:
- OpraHu3aIfio T€HOMOB PA3TUYHBIX OPTaHU3MOB -
oT OakTepui /10 BBICIIUX dYKAPHOT; -
MOJIEKYJISIPHBIE MEXaHNU3MBI TIOAJICPKAHUS U
TOYHOT'O BOCIIPOM3BEJCHHUS HACIIEICTBEHHON
WHPOPMAIIUH B KIETKAX; - IPHUHIIUTIBI
(YHKLIMOHUPOBAHHUS IPOLIECCOB, CBA3aHHBIX C
JKCHpeccHell FeHOMHOM HHPOPMALUH 110 MYTH
JHK->PHK->6e110Kk; - MONEKYyISIpHBIE MEXaHU3MBI
perymnsnuy BHYTPUKIETOYHBIX TPOIIECCOB;

YMETb:

- WACHTUQUIINPOBATH 0A30BbIE KOHTPOIUPYIOIIHE
3JIEMEHTHI B TEHOMHOM TIOCJIEIOBATEILHOCTH; -
paboTaTh ¢ TpeXMEPHBIMHU CTPYKTYPaMHU
HYKJICMHOBBIX KHCIIOT U OEJKOB; - IPUMEHSTh
3HAaHWE MOJIEKYJISPHON OMOJIOTHH IPU U3yUEHHUH
OpyruxX OMOJIOTHYECKUX TUCIMIUIMH.

BIIAJETh:

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; -
molecular mechanisms of regulation of intracellular
processes;

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 TECPMUHAMU U
TOHATHIHBIM arrapaToM

CemecTp nzydeHus: yaeOHOW JUCTIUITIINHBI, MOTYJIS /
Semester of study

5

5

[TpepexBusutsl / Prerequisites

I'eneruka, Kimerounas 6uonorus, I'enomuka

Genetics, Cell Biology, Genomics

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, pedepart, KOHTPOIbHBIE PAOOTHI
OK3ameH

Oral examination, presentation, assessments,
Exam
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Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
Y4yeOHas TMCHUILUINHA KAHAJIU3 OHOJOTHYECKHX MOCIe0BATENbHOCTE», MOAYJIb «'éeHOMHKA M TPAHCKPUNITOMHKA) /
Academic discipline «Biological sequence analysis», module «Genomics and Transcriptomics»

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

CrtpykTypa OMOIOTHYECKHX TTOCTIE0BATENFHOCTEH;
METOABI aHAIN3a OMOJOTHYECKUX
[IOCJIEI0BATEIbHOCTEH

Structure of biological sequences; methods for
biological sequence analysis

dopmupyemsbie kommerenimun / The formed
competences

HpI/IMCHHTL AJITOPUTMBI U ITOAXObI aHAJIN3a
T€HOMHBIX, TPAHCKPUIITOMHBIX JaHHBIX IJIA
PeIICHUA MOJICKYJIAPHO-TCHETHUYCCKUX 3a1a4 B
(I)YH,Z[aMCHTaJ'ILHLIX 1 NPUKIAIHBIX UCCIICJOBAHUAX

To apply algorithms and approaches to the analysis of
genomic and transcriptomic data to solve molecular
genetic problems in fundamental and applied research

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

3HATH:

- TEOPETUYECKUE OCHOBBI IIyTH NIPEe00pa3OBaHMUs
OMOJIOTMYECKOro MaTeprasa B OMOJI0rHUeCKUe
JIAHHBIC, OCHOBHBIC 3TAlbl U PUHIIUIIBI TCHOMHON
cOOpKH; - OCHOBHBIE TIOHATHUSI OMOMH(POPMATHKH,
METOOJIOTHIO TTOIX0a K BEIOOPY MPOrpaMMHOTO
obecrniedeHus Ipy paboTe ¢ OMOIOTHISCKUMU
JIAHHBIMU; - 0COOEHHOCTH ¥ OTPaHUYCHHS METOJIOB,
MPUMEHSIEMBIX B HACTOSIIEE BPEMS
HCCIIEI0BATEISIMU TIPH PEIICHUAX 3a1a4
OronHGOPMATHKH.

YMETh:

- MOOMUPATh M UCTIONB30BaTh 0a3bl JAHHBIX
OMOJIOTUYECKUX TIOCIICIOBATEIIBHOCTEH, a TAKIKE
MPOrpaMMHOE 0OecIeYeHUe T0]] KOHKPETHYIO
3aja4qy B 00siacTH OMOMH()OPMATHKY; - TPOBOJHUTH
OHMOJIOTUYECKYIO HHTEPIIPETAIHMIO MOTyYaeMbIX B
pe3yJbTaTe UCCIIeA0BAaHUN PE3yIbTaTOB.

BIIAJIETh:

- HAY9HOH TEOPETUIECKOH 6a30ii, HEOOXO0MMMOM
U1 pabOTHI B JAaHHOM pasJielie HayKH; -
OCHOBHBIMU METOJIaMH Pa0OTHI C OMOJIOTHYECKUMH
MOCJIe/IOBATENILHOCTSIMH

know:

- theoretical foundations of the way of transforming
biological material into biological data, the main stages
and principles of genomic assembly; - basic concepts of
bioinformatics, methodology of approach to the
selection of software when working with biological data;
- features and limitations of methods currently used by
researchers in solving bioinformatics problems.

be able to:

- select and use biological sequence databases, as well as
software for a specific task in the field of bioinformatics;
- conduct biological interpretation of the results obtained
as a result of research.

have skills in:

- scientific theoretical base necessary for work in this
branch of science; - basic methods of working with
biological sequences

CeMecTp u3yueHus: y4eOHOM TUCIIMITIMHBI, MOIYJIS /
Semester of study

3

34




[MpepexBusutsl / Prerequisites

IIporpammupoBanue Ha Python B Guosorun

Python Programming in Biology

TpymoeMKOCTh B 3a4€THBIX SIUHHIAX (KpeanuTax) / 3 3
Credit units
KonnuecTBO ayIMTOPHBIX YaCOB U YaCOB 50/58 50/58

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

TecT, OTYETHI TI0 TAOOPATOPHBIM paboTaM
3auer

Test, lab reports
Credits
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Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
Yyeonas nucumminna «I'eHoMuka», Moy b «['eHOMMKA M TPAHCKPHIITOMHKAY /
Academic discipline «Genomics», module «Genomics and Transcriptomics»

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

MeToas! uccieI0BaHUs T'CHOMOB; CTPYKTYypHas
TCHOMUKA, CTICHUAJIbHBIC pa3aCjibl TCHOMUKHA

Methods of genome research; structural genomics;
special branches of genomics

dopmupyemsie komnerenimu / The formed
competences

HpI/IMeHﬂTL AJITOPUTMBI U IMOAXO/IbI aHAJIM3a
T€HOMHBIX, TPAHCKPHUIITOMHBIX JaHHBIX JJI
peUICHUA MOJICKYJIAPHO-TCHETUYCCKUX 3a1a4 B
(byHIlaMeHTaHBHBIX 1 IPUKIIaJHBIX UCCICIOBAHUAX

To apply algorithms and approaches to the analysis of
genomic and transcriptomic data to solve molecular
genetic problems in fundamental and applied research

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

3HATh!
- IPUHLIMIIB, JIEXKAIIE B OCHOBE COBPEMEHHBIX
METOJOB pacIIu(ppOBKU TEHOMHBIX
MOCJIEIOBATEILHOCTEH; - COBPEMEHHBIE CTIOCOOBI
KOHCTPYHPOBAHUS TEHOMOB C 3aJaHHbBIMU
CBOWCTBAaMH; - BO3MOXKHOCTH U OTPaHUYCHHUS
COBPEMEHHBIX U NEPCIIEKTUBHBIX aBTOMaTHUECKUX
cexBeHatopoB JIHK; - kmaccudukaruro u
MpeJHa3HauYeHne OCHOBHBIX OMOIOrHUECKUX 0a3
JAHHBIX, CIOCOOBI IOCTYTIA K XPaHSIIEHCS B HUX
WHPOPMAITUH; - BOBMOXXHOCTH ¥ OTPaHUYCHUS
KOMIIBIOTEPHOT'O aHAJIN3a TeHOMHBIX
MIOCJIEI0BATENILHOCTEH; - MOJIEKYJISIPHBIE OCHOBBI
3BOJIIOLIMY TE€HOMHBIX MOCTIeI0BATENIbHOCTEH;

- 0COOEHHOCTH OpTraHU3alMy T€HOMOB Pa3IMYHBIX
IpyII OPraHU3MOB;

YMETh:

- ¢(hopMyJIMPOBATh MOCIICIOBATEILHOCTD ACHCTBHUH,
HEOOXOIMMBIX AJIs1 pacIi(pOBKH FTEHOMOB
Pa3TMYHON OpraHU3AINN; - ONTUCATh BOZMOKHBIE
TCeHOMHBIE TIOJIXO/IBI K MJICHTU(UKAIIH
HACJIeICTBEHHBIX MAaTOJIOTUH; - COOMpaTh TeHOMHbBIE
[IOCJIEI0BATEILHOCTH U3 HEMPOLIECCUPOBAHHBIX
JAHHBIX MTOJTHOTEHOMHOTO CEKBEHUPOBAHUS; -
BBITIOJTHUTH aHHOTAIIUI0 T€HOMHOMN
[IOCJIEA0BATEIBHOCTH;

know:

- the principles underlying modern methods of decoding
genomic sequences; - modern methods of constructing
genomes with specified properties; - Capabilities and
limitations of current and advanced automatic DNA
sequencers; - classification and purpose of the main
biological databases, methods of access to the
information stored in them; - Capabilities and limitations
of computer analysis of genomic sequences; - Molecular
basis of genomic sequence evolution;

- features of the organization of genomes of various
groups of organisms;

be able to:

- to formulate a sequence of actions necessary for the
decoding of genomes of various organizations; - to
describe possible genomic approaches to the
identification of hereditary pathologies; - collect
genomic sequences from unprocessed whole genome
sequencing data; - perform genomic sequence
annotation; - Evaluate the quality of whole-genome
sequencing data, genomic assemblies, and genome
annotations.

have skills in:

- special terminology; - working with molecular
databases through the NCBI and EBI portals; - working
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- OLICHUBATH KaYE€CTBO AAHHBIX MOJTHOI€HOMHOTO
CEKBEHHUPOBAHUS, TEHOMHBIX COOPOK M aHHOTAIHI
TE€HOMOB.

BIIaJIETh:

- CHeNUANbHON TEPMHUHOJIOTHEN; - HAaBBIKAMHU
paboTHI C MOJIEKYJISIPHBIME 0a3aMH JTAHHBIX Yepes
noptansl NCBI u EBI;

- HaBBIKaMU paboThI ¢ MPOrpaMMaMH IS
00pabOTKH 1 aHAIIN3a JAHHBIX
BBICOKOITPON3BOANTEIHHOTO CEKBEHUPOBAHYISL.

with programs for processing and analyzing high-
throughput sequencing data

Cemectp nzyueHust y4eOHON TUCIIMIUTMHBI, MOIYJIS / 4 4
Semester of study

Ipepexsusutsl / Prerequisites I'eHeTnka Genetics
TpynoeMKoCTh B 3a4€THBIX eAMHAIIAX (KpeanuTax) / 3 3
Credit units

KonruecTBO ayTMTOPHBIX YaCOB U YacOB 54/54 54/54

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

Tecrt, oTueTHI 10 J1a00PATOPHBIM padboTam
3auer

Test, lab reports
Credits
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Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
YuyeoHasi nucuumiinna « TpaHcKpunToMuKa», Moayiab «[ eHOMHKA H TPAHCKPUIITOMHKAY /
Academic discipline «Transcriptomics», module «Genomics and Transcriptomics»

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

CrpykTypHO-(DyHKIIMOHATBHAS OpPTaHU3AIUS
TPAHCKPUIITOMOB 3YKapHOT; SKCIICPUMCHTAIbHBIC
METO/JTbI TPAHCKPUIITOMUKH; BEIYUCIIATEIIbHAS
TPaHCKPHUIITOMUKA; TPUKIIATHBIC aCTICKTHI
TPAHCKPUIITOMUKU

Structural and functional organization of eukaryotic
transcriptomes; experimental methods of
transcriptomics; computational transcriptomics; applied
aspects of transcriptomics

dopmupyemsbie komnerenimu / The formed
competences

HpI/IMCHﬂTb AJITOPUTMBI U IMOAXObI aHAJIM3a
T€HOMHBIX, TPAHCKPUIITOMHBIX JaHHBIX IJI
peIICHUA MOJICKYJIAPHO-TCHETUYCCKUX 3a1a4 B
(byHIlaMeHTaJ'II)HI)IX 1 IPUKIIaJHBIX UCCICIOBAHUAX

To apply algorithms and approaches to the analysis of
genomic and transcriptomic data to solve molecular
genetic problems in fundamental and applied research

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

3HATh!

- 3aKOHOMEPHOCTH (hOPMHUPOBAHUS TPAHCKPUIITOMA
KJICTKH;

- CTPYKTypHOE pa3HooOpasue mojiekysa PHK
9YKapHOTHUYECKHX KIIETOK; - (DyHKIIMOHAJIBHOE
paszHooOpasue monekyn PHK sykapuornaeckux
KJIETOK; - OCHOBHBIE IKCIIEpUMEHTAIIbHBIE METOBI
TPAHCKPUIITOMUKH; - OCHOBHbBIE MMANTUIAHBI
BBIYUCIUTEIBHON TPaHCKPUIITOMHKH;

YMETh:

- MHCTAIUPOBaTh U 3PpPEeKTUBHO YIPaBISATh
MakeTamu pacmmpenuid R cpensl,
MpeJHa3HaYeHHBIMU JUIS PaOOTHI C
TPaHCKPUTITOMHBIMU JaHHBIMH; - OCYIIECTBIATh
BCE OCHOBHBIE ATAITbl HHTEIJIEKTYaJIbHOTO aHATN3a
OONBIINX TPAHCKPHUIITOMHBIX JaHHBIX; - TBOPYECKU
1 3P GEKTUBHO UCIIOJIB30BATh MOJIyUYECHHBIC 3HAHUS
B IPO)eCCUOHAITLHOM JIeSITeTbHOCTH;

BIIAJIETh:

- 0a30BBIMU METOJIaMH BBIJICJICHHSI KJIETOUHON
PHK, onenku ee ka4yecTBa M KOJIUIECTBA,
pas3zfesieHus ¢ MOMOILIBIO rellb-ANIeKTpodopesa; -
0a30BBIMH METOJJAMH CHHTE3a KOMILIEMEHTapHOH

know:

- regularities of the formation of the transcriptome of the
cell; - structural diversity of RNA molecules of
eukaryaotic cells; - functional diversity of RNA
molecules of eukaryotic cells; - basic experimental
methods of transcriptomics; - basic pipelines of
computational transcriptomics;

be able to:

- Install and efficiently manage the R extension
packages of the environment designed to work with
transcriptomic data; - perform all the main stages of
mining big transcriptomic data; - creatively and
effectively use the knowledge gained in professional
activities;

have skills in:

- basic methods of cell RNA isolation, assessment of its
quality and quantity, separation using gel
electrophoresis; - basic methods of synthesis of
complementary DNA, its amplification using
polymerase chain reaction, quantitative assessment of
gene expression; - a set of skills for working with
transcriptomic data of various formats, different origins
and degrees of noise; - skills in using the R
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JHK, ee ammumndukanmuu ¢ moMoIursIo
MOJUMEPA3HOM IIEMHON peakiK, KOJTMYECTBEHHON
OIIEHKH JKCIIPECCHH T€HOB; - HA0OPOM HaBBIKOB
PaboThI C TPAHCKPUIITOMHBIME JJAHHBIMU
Pa3IUYHBIX (OPMATOB, PA3ITUIHOTO
MPOUCXOKICHUS U CTEIIEHU 3aL1yMJIEHHOCTH; -
HaBBIKAMH MPUMEHEHUS S3bIKa MPOTPAMMUPOBAHUS
R nnst penrenust pa3HooOpa3HBIX 3a1a4
BBIYUCIHUTEIBHON TPAHCKPUIITOMUKHU

programming language to solve various problems of
computational transcriptomics

CemecTp nzydeHus: yaeOHOUM JUCIMITITNHBI, MOTYIIS /
Semester of study

5-6

5-6

[MpepexBusutsl / Prerequisites

BBenenue B mporpaMMupoBaHue Ha s3bIke R,
MonekynsipHasi OHOJIOTHS

Introduction to R Programming, Molecular Biology

Tpya0eMKOCTh B 3a4€THBIX eAMHHIAX (Kpeaurax) / 6 6
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 100/116 100/116

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

Tect, oTYETHI 110 JIAOOPATOPHBIM paboTam
3auer, 3K3aMeH

Test, lab reports
Credit, exam
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Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
Yueonas qucuuminna «llporeomuka», moayanb «IlIporeomuka u MeradonoMmukay /
Academic discipline «Proteomicsy», module «Proteomics and Metabolomics»

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

CrpykTypHO-()yHKIIHOHATIHFHBIE OCHOBBI
MIPOTEOMHUKH; IPUHIIAITBEI U METO bl aHATN3a
MPOTEOMA. EKTPOPYOPETUICCKUC METOIBI,
xpomaTorpapuyeckre METOIbI, Macc-
CIIEKTPOMETPUICCKHE METOIbI; METO/IbI aHAIN3a
OCJIKOBOW CTPYKTYPBI; METOJIbI aHAJIN3a OCIIOK-
OEJIKOBBIX B3aHMOIEHCTBUI; 0a3bl JaHHBIX IO
MPOTEOMUKE

Structural and functional foundations of proteomics;
principles and methods of proteome analysis.
electrophoretic methods, chromatographic methods,
mass spectrometry methods; methods for analyzing the
protein structure; methods for analyzing protein-protein
interactions; Proteomics Databases

dopmupyemsbie komnerenimu / The formed
competences

OcCyIecTBIATh CUCTEMHBIN U CPAaBHUTEIBHBIN
aHaJIU3 MMPOTEOMOB U METa00JIOMOB
MHKPOOPTaHU3MOB, PACTCHHI, dKUBOTHBIX C LIEJIBIO
YCTaHOBJICHHS] MEXAHU3MOB UX PETYISLINUN

Carry out a systematic and comparative analysis of
proteomes and metabolomes of microorganisms, plants,
and animals in order to establish the mechanisms of their
regulation

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

3HATh:
- (GyHIaMEHTaNbHBIC W TNPHKIAJAHBIC ACIEKTHI
MPOTCOMHUKH; - OCHOBHBIC HAYYHO-
METOJOJIOTUYECKUE TIOAXOABI, HCIOIb3YIOLIHECs
JUISL aHAJTH3a [POTEeoMa.

YMETh:

- HCTOJIb30BaTh MOJyYCHHBIC 3HAHUS B HAYYHOH M
MPOM3BOJICTBEHHON JEATENFHOCTH, - HPUMEHATH
MOJYYCHHBIC 3HAHHWSI TNPUH  HU3YYCHUH  TaKHX
JUCHUIUIMH ~ KaKk  OWOXHMMHS,  MOJICKYJSpHAs
Ouosorusi, (U3MOJIOTHUS YeJIOBEKa W JKMBOTHBIX,
6norsnka, a Takke MPU MPOXOXKIACHUNA yUeOHBIX
MPAKTHK U CTIICINPAKTUKYMOB.

BJIAJIETh:

- METO/JIaMU aHaJlM3a TMPOTeoMa; - TEXHOIOTHen
00pabOTKH TaHHBIX MPOTEOMHBIX IKCIIEPHUMEHTOB;

- crioco0amMu MOJETUPOBAHUS (PU3HKO-XUMUIECKHX
CBOMCTB U (hYyHKIIHMI OCJIKOB 110 U3BECTHBIM
HYKJICOTHIHBIM TIOCJIEI0BATENbHOCTSIM; -

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
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
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po(ecCHOHAIBHO TOJIh30BAThCS 0a30i JAHHBIX IO
MIPOTEOMHKE

Cemectp nzyueHus y4eOHON TUCIIMTUTMHBI, MOJTYIIS / 6 6
Semester of study

[TpepexBusutsl / Prerequisites

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

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 56/52 56/52

camocTosTeapHOoM 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

Tect, oT4eTHI IO TA0OPATOPHBIM paboTam
3auer

Test, lab reports
Credit
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Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
Yueonas qucuuminna «Meradosiomuka», Mmoayiab «IIporeomuka u MeradoaoMukay /
Academic discipline «Metabolomics», module «Proteomics and Metabolomics»

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

XapaKkTeprucTHKa METa0OIUTOB; IIPOO0OTOOD 1
mpoOOIOAr0TOBKA B METa00JIOMHBIX
MCCJICJOBAaHUSX; METOIbI 3y4YeHHs MeTaboIoMa;
CTaTUCTUYECKUE U MATEMaTHICCKHE METOIbI
00paboTKH MEeTabOJIOMHBIX IPOQHIIEH
OHOJIOrNYECKUX 00BEKTOB; META00JIOM YEI0BEKA;
HCTOJIb30BaHKE JaHHBIX META00TIOMUKH B
Pa3IMYHBIX 00JIACTSX HAPOJIHOTO XO35HCTBA,
OHMOJIOTUH, METUIMHBIL, (JapMalliy; TIINKOMHKA U
JIUITUAOMUKA

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, pharmacy; Glycomics and
lipidics

dopmupyemsbie kommerenimun / The formed
competences

OcCylleCTBIATh CUCTEMHBII U CPABHUTEIbHBIN
aHaJIN3 IPOTEOMOB U METa00IOMOB
MHUKpPOOPTraHU3MOB, PaCTEHUM, KUBOTHBIX C LIETBIO
YCTAHOBJICHHUS] MEXaHU3MOB UX PETYJISIIUU

Carry out a systematic and comparative analysis of
proteomes and metabolomes of microorganisms, plants,
and animals in order to establish the mechanisms of their
regulation

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

3HATh:

- IPUHIHITBI K METOJIBI aHAIHM3a METaboI0Ma
YeNloBeKa U JKUBOTHBIX, MUKPOOPTaHU3MOB H
pacTeHHif; - CTAaTUCTHYECKHE U MAaTeMaTHUECKHUE
METOJIbI 00pabOTKH METa0OIMUECKUX MPOodUIei
OHOJIOTHYECKHUX 00BEKTOB; - 0COOEHHOCTH
MeTa00JIOMOB 4eJIOBEKA U KUBOTHBIX,
MHKPOOPTaHU3MOB U PACTEHUI; 3 - HOBEHIIINE
JIOCTHXKEHUSA B 001aCTH META0OJIOMUKH U
MeTaOOHOMUKH; - TEOPETHUECKYIO U MPAKTHIECCKYIO
3HaYMMOCTh META00JIOMHUKN 1 METaOOHOMUKH,
B3aMMOCBSI3b C JIPYTUMH ITOCTT€HOMHBIMU
TEXHOJIOTHSMH, POJIb META0OJIOMHUKH U
MeTaOOHOMHUKHU B CUCTEMHOW OHOJIOTHH; -
BO3MOHOCTH MCIIOJIb30BAHUS TAHHBIX 110
MeTaboIOMUKE B Pa3IUYHBIX 00IACTAX HAPOAHOTO
X03AHCTBa, OMOJIOTHH, MEIULKHBL, papMaLny.
YMETh!

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
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
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- BBIOpATh ONTUMANILHBIA aHATUTUYSCKUN METO/
MeTab0JIOMHOIO UCCIICAOBaHUS, IPOBECTH
MIPaBUIIbHYIO TMIOATOTOBKY 0M000pasa K aHaIn3Y; -
CTaTHCTUYECKH 00pabaThiBaTh U
HMHTEPIIPETUPOBATH PE3YJIBTAThl META00JIOMHOTO
HCCIIEAOBAHMS; - paboTaTh ¢ 6a3aMHU TaHHBIX 110
MeTabO0JIOMHUKE.

BIIAJIETE:

- HaBBIKaMH pabOTHI C JIA0OPATOPHBIM
000pyZI0BaHUEM, HCIIOIB3YEMbBIM MPH
HCCIIEIOBAHNH METa00JIOMa; - HABBLIKAMU
MOJITOTOBKY OMOJIOTHYECKOTO MaTepuana Jis
IajJbHENIIEro MeTaboIOMHOTO aHaIN3a; -
OCHOBHBIMU HpI/ICMaMI/I MATEMATHUYCCKOTO U
CTaTHCTUYECKOIO aHAJIN3a META00THIECKHIX
rpoumnei.

metabolomic study; - work with metabolomics
databases.
have skills in:

- working with laboratory equipment used in the study of

metabolom; - preparing biological material for further
metabolomic analysis; - the main methods of
mathematical and statistical analysis of metabolic
profiles.

Cemectp nzyueHus y4eOHON TUCIMIUIMHBI, MOLYIS / 7 7
Semester of study

IMpepexBusutsl / Prerequisites

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

Tecrt, oTueTHI 10 J1a00PATOPHBIM padboTam
DK3aMeH

Test, lab reports
Exam
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Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
YueoHast nucuuninna «Kierounas uHkeHepus», Moayiab «KiaeTouHasi, reHHasi 1 MeTaGoIMuecKasi HHKeHePHsD» /
Academic discipline «Cell Engineering», module «Cellular, Genetic and Metabolic Engineering»

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

CTBOJIOBBIC KJIETKH, TKAaHECTICITU(HUICCKIE
CTBOJIOBBIE KJICTKH; IIPOTOYHAS
IUTO(GIyOpUMETPHSI U UMMYHOCEIICKITHUS;
TE€MOIIOATHYECKHUE CTBOJIOBBIE KIIETKH;
ME3CHXUMAJIBHBIC CTBOJIOBBIC KIICTKHU, q)CTaJ'II)HI)Ie
CTBOJIOBBIC KJICTKH, BBCICHUEC B I‘eHHYIO

WHXCHEPHIO, IPUMECHCHUC B OHOJIOTHH U MCOUIMHC

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

dopmupyemsbie kommerenimun / The formed
competences

IIpMeHATh METOBI KyJIbTHBUPOBAaHUS
PACTUTEIBHBIX U )KMBOTHBIX KJIETOK, CO3aHUs
TeHHO-MHXEHEPHBIX KOHCTPYKLHUH IS TTOTY4EeHUS
LITaMMOB-TIPOJYLIEHTOB (DEpMEHTOB,

AHTUOMOTHKOB, BUTAMHHOB U IPYTUX OHOMOJIEKYIL,

pa3paboOTKH CIIOCOOOB TUATHOCTUKHU U JICUCHUS
3a00J1eBaHUI

To apply methods of culturing plant and animal cells,
creating genetically engineered constructs to obtain
strains producing enzymes, antibiotics, vitamins and
other biomolecules, developing methods for diagnosing
and treating diseases

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

3HATB!
- KJITaCCUYeCKHE M COBPEMEHHBIE TEOPHH U
MpeCcTaBIeHUs] 00 KIETOUHON HHXCHEPHU; -
KJIIFOUEBBIE CBOIMCTBA, MOP(HOIOTHIECKHE,
(deHoTUIIMYECKHE U (YHKIIHOHATbHBIE
XapaKTePUCTUKN SMOPHOHAIIBHBIX, PETATBHBIX U
TKaHECTIE()UIECKHX CTBOJIOBBIX KIIETOK; -
OCHOBHBIC IPUHIIUITEI U CTPATETUH KIETOYHOU
TEpaIH C UCIOJIH30BAHUEM CTBOJIOBBIX KIIETOK; -
OCHOBHBIE METO/IbI TCHETHUYECKON HHKEHEPUH U
00J1aCTH UX IPUMEHEHUS; - COCOOBI TIOTyUEHHUS
KJIETOK HOBOTO THIIA, FTHOPUOMHBIE TEXHOJIOTHH,
KOHCTPYHUPOBAaHHE TEHETHUECKU HOBBIX OOBEKTOB
MyTeM KJIETOYHON TMOpUAN3ALUH U BBEICHHS
4yKePOAHOTO F€HETHUECKOr0 MaTepurana; -
OCHOBHBIC HAIPABIICHUS U MTEPCIIEKTHBBI
HCIOJIb30BAaHMsI TEHHOW Tepanuy IS JIeUSHUS
TFeHETHUYECKHX 3a00JIeBaHNH, ISl TTIOTyYEHHS

know:

- classical and modern theories and ideas about cell
engineering; - key properties, morphological, phenotypic
and functional characteristics of embryonic, fetal and
tissue-specific stem cells; - basic principles and
strategies of stem cell therapy; - basic methods of
genetic engineering and their applications; - methods
for obtaining cells of a new type, hybridoma
technologies, construction of genetically new objects by
cell hybridization and introduction of foreign genetic
material; - the main directions and prospects for the use
of gene therapy for the treatment of genetic diseases, for
obtaining organs for transplantation, for the construction
of a person de novo

be able to:

- to use the knowledge of the mechanisms and basic
laws of genetic engineering of the human and animal
organism in scientific and pedagogical activities; -
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OpPraHoB JJi TPAHCIUIAHTALUH, JIs
KOHCTPYHPOBaHHS YelloBeka de novo.

YMETB :

- UCTIOJI30BaTh 3HAHUE MEXAHW3MOB U OCHOBHBIE
3aKOHOMEPHOCTH F€HHON MHKEHEPHUH OpraHu3Ma
YEJIOBEKa U )KMBOTHBIX B HAYYHOH U
MeJaroru4ecKom AesTeIbHOCTH; - CAMOCTOSITEILHO
CIIAaHUPOBATh U POBECTU NPOCTON IKCHEPUMEHT,
BKJItOYasi MaTEMaTHUYECKUNA aHaJIU3 €ro
PE3yABTATOB; - OCYLIECTBIISTh HAYYHO-
HCCIICIOBATEILCKYIO IEATEILHOCTD: COOp U
MOATOTOBKY HAYYHBIX MaTEPUAJIOB,
KBATN()UIIMPOBAHHYIO ITOCTAHOBKY SKCIIEPHMEHTOB,
MPOBOJUTH UCCIIEIOBAHUE MOJIEKYJIAPHO-
OMOJIOTMUECKUX U MOJICKYJIIPHO-TEHETHYCSCKUX
XapAKTEPUCTUK KJIETOK C MOCIEIYIOLIIIM
Kaue€CTBEHHBIM U KOJTMYECTBEHHBIM aHAJIN30M
MOJYYEHHBIX JAHHBIX; - BBINOJIHATH HPUKIIATHYIO
a00PATOPHYIO IEATEIBHOCTD, BKITIOYAst
Mopdoornueckue, ONOXUMHYECKUE U
WMMYHOJIOTMYECKHUE aHAJIN3bl UCCIIEA0BAHUA HA
KJIETOYHOM, TKAHEBOM U OPraHU3MEHHOM YPOBHE C
LIETIBIO0 OLIEHKU CTENIEHU U YPOBHS UX
MaTOJIOTUYECKUX U3MEHECHUMH;

BJIAJIETh:

- TEXHOJIOTHEN MPOBEACHUS MPOTOYHOU
IUTO(GIyOPUMETPUH U UMMYHOCEIICKITUT
CTBOJIOBBIX KJIETOK YEJIOBEKA; - IpUEMaMu
00pabOTKH U MPECTABICHHUS SKCIIEPUMEHTAIBHBIX
JIAHHBIX.

independently plan and conduct a simple experiment,
including a mathematical analysis of its results; - carry
out research activities: collection and preparation of
scientific materials, qualified experiments, conduct
research of molecular-biological and molecular-genetic
characteristics of cells with subsequent qualitative and
guantitative analysis of the data obtained; - perform
applied laboratory activities, including morphological,
biochemical and immunological analyses of studies at
the cellular, tissue and organismal levels in order to
assess the degree and level of their pathological changes;
have skills in:

- technology for flow cytometry and immunoselection of
human stem cells; - Processing techniques

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

Ipepexsusutsl / Prerequisites Krnerounast Ouosnorus Cell Biology
TpynoeMKOCTb B 3a4€THBIX €IUHULAX (KpeanuTax) / 3 3

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

60/60

60/60

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

Tect, oTYETHI 1O JIA0OOPATOPHKBIM paboTam
OK3amMeH

Test, lab reports
Exam

46




Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
YueGHasi nucuuninHa «'eHHasi HHKeHepHUsi», Moayab «KieTouHasi, reHHasi 1 MeTado/IMUecKasi HHKEHePHusD» /
Academic discipline «Genetic Engineering », module «Cellular, Genetic and Metabolic Engineering»

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

[IpuHIUIIEI KOHCTPYHPOBAHUS PEKOMOMHAHTHBIX
moutekyn JIHK; unctpymMenTapuii reHHoM
WH)XEHEPUH; MOTYyYCHNUE U CKPUHUHT OUOIHOTEK
JHK; metomsr ammmudukanmm JJHK;
HarpasleHHbIN MyTarenes monekyn JJHK;
HCIIONIb30BAaHUE JOCTUKEHUM N'€HHOM UHKEHEPUU;
XUMHUYECKUN CUHTE3 HYKJIEOTHIHBIX
[10CJIeI0BAaTEIbHOCTEH M CHHTETHYECKasi OMOIOrusl

Principles of design of recombinant DNA molecules;
genetic engineering tools; obtaining and screening DNA
libraries; methods of DNA amplification; directed
mutagenesis of DNA molecules; the use of the
achievements of genetic engineering; chemical synthesis
of nucleotide sequences and synthetic biology

dopmupyemsbie komnerenimu / The formed
competences

[TpuMeHsITh METOIBI KyTbTHBUPOBAHUS
pacTUTENBHBIX U )KUBOTHBIX KJIETOK, CO3/IaHHS
TeHHO-WHKCHEPHBIX KOHCTPYKIHH JUTS TIOTyYESHUS
ITaMMOB-TIPOIYIIEHTOB (DepMEHTOB,
AHTUOMOTHKOB, BUTAMHUHOB U IPYTUX OHOMOJIEKYI,
pa3pabOTKH COCOOOB THArHOCTHKU H JICYCHHS
3a00J1eBaHuUi

To apply methods of culturing plant and animal cells,
creating genetically engineered constructs to obtain
strains producing enzymes, antibiotics, vitamins and
other biomolecules, developing methods for diagnosing
and treating diseases

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

3HATh!

- OCHOBHBIE TMPHUHIMIBI  KOHCTPYMPOBAHHUSA
pexomOuHaHTHBIX Mosiekyn JJHK u monexynspaoro
KJIOHUPOBAHHUS; - CBOWCTBA M 00JIACTH NPUMEHEHUS

OCHOBHBIX q)epMeHTOB U  OJMI'OHYKJICOTUIOB,
HGO6XOZ[I/IMI>IX JJIA TCHHO-UH>KCHCPHOT'O
KOHCTPYHUPOBAHUA; - CTPOCHHUEC W TMOAXOAbI K

HCIIOTH30BAHUIO BOXKHEUIITUX BEKTOPHBIX MOJEKYII,
HCTIONB3YEMBIX B PAa3JIMYHBIX JKUBBIX CHCTEMAX; -
MTOAXOJBI K TOJIYYCHUIO W CKPUHHHTY OMOIMOTEK
JHK; - npuniunel ammiudukanuu JTHK, cnocoOsr
HCTOJIb30BaHUS TOJMMEpPa3HOW 1IEMHON peakuuu
Ul KOHCTpyHpoBaHHA pekomOuHaHTHBIX [HK; -
TEOPETUYECKHE OCHOBBI XHUMHUYECKOTO CHHTE3a
HYKJICOTHAHBIX ITOCIEI0BATEILHOCTER N Vitro u
COOpPKM CHHTETUYECKMX TE€HOB M T'€HOMOB;

CrocoObl HANPAaBICHHOTO HW3MEHEHUS CTPYKTYPBI

know:

- basic principles of design of recombinant DNA
molecules and molecular cloning; - properties and areas
of application of the main enzymes and oligonucleotides
necessary for genetic engineering; - Structure and
approaches to the use of the most important vector
molecules used in various living systems; - approaches
to obtaining and screening DNA libraries; - principles of
DNA amplification, methods of using polymerase chain
reaction for the construction of recombinant DNA; -
theoretical foundations of chemical synthesis of
nucleotide sequences in vitro and assembly of synthetic
genes and genomes; - methods of directed change in the
structure of genetic sequences; - basic methodological
approaches to the targeted change of the genetic material
of viruses, bacteria, fungi, plants and animals; -
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TEHETUYECKUX IIOCIEAO0BATEIbHOCTER; - OCHOBHBIE
METOIWYECKHE  TOAXOABl K  HalpaBICHHOMY
W3MEHEHUIO TEHETHYECKOrO MaTepHala BHPYCOB,
Oaktepuid, TpuOOB, pAaCTEHHH W IKUBOTHBIX; -
NpUMEpPHl  MPUKJIATHOIO TNPUMEHEHHS TE€HHO-
HMHXECHEPHBIX pa3paboToK B MEIULIVHE,
IIPOMBILIIEHHOCTH, CEJIbCKOM XO35HCTBE.

YMETh:

- INTAHUPOBATh XOJ MIPOBENCHHS dKCIIEPUMEHTOB T10
KOHCTpyHpoBaHHO pekomOmHaHTHRIX J[HK; -

CBOOOHO OpPUEHTHPOBATHCS B Hay4IHBIX
myOJIWKamusX 1O  BOMpOCaM  JUCIHILINHEL,
CTPYKTYpHpPOBaTh W  TOMOJHATH IIOJy9CHHBIC

3HAHUS HOBBIMU JIAHHBIMH, - OCBaWBaTh HOBEIC
METOJIUKA TE€HHOW HMHXKXEHEPUM M CHHTETHYECKOU
OHMOJIOTHH; - HWCIIONIb30BaTh MOIYYCHHbBIE 3HAHUS B
HAYYHOU M NEJAarornuecKou 1esiTebHOCTH;
BIIAJICTD:

- METOJIaMU KOHCTPYHPOBAHUS PEKOMOWHAHTHBIX
monekyn JJHK u ananusa ux CTpyKTypbl

examples of applied application of genetic engineering
developments in medicine, industry, agriculture;

be able to:

- plan the course of experiments on the design of
recombinant DNA, - freely navigate in scientific
publications on the issues of the discipline, structure and
replenish the knowledge gained with new data; - master
new methods of genetic engineering and synthetic
biology; - to use the knowledge gained in scientific and
pedagogical activities;

have skills in:

- methods of constructing recombinant DNA molecules
and analyzing their structure

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

IMpepexsusutsl / Prerequisites

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

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 54/66 54/66

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

Tect, oTYeTHI 110 JIAOOPATOPHBIM paboTam
DK3aMeH

Test, lab reports
Exam
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Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
YyeGHasi nucuuminna «Meradomueckasi HHXKeHepHs», MOLY b «KiieTouHasi, reHHast 1 MeTa00IMYecKasi HHKeHepusD /
Academic discipline «Metabolic Engineering», module «Cellular, Genetic and Metabolic Engineering»

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

OO6mrast cTpaTerusi MEeTabOJIMIECKON HHKCHEPU;
BBIOOp OpraHu3Ma JjIsl HalpaBIeHHOH
MeTaboIMYeCcKoi Mo IupUKaIIu; 0030p
KIJIETOYHOT'0 METa00JIM3Ma; MOJICITHPOBAHE B
MeTabOTMUECKON MHKEHEPHH; METO Bl H3YUCHHSI
MeTaboIM3Ma; METO/Ibl U3MEHEHHUS METa00I13Ma;
HOBBIC METOIbI META0OTHUECKON HHKCHEPHUH;
00BEKTHI META0OINYECKON HHIKEHEPUH

General Metabolic Engineering Strategy; selection of an
organism for targeted metabolic modification; an
overview of cellular metabolism; modeling in metabolic
engineering; methods of studying metabolism; methods
of changing metabolism; new methods of metabolic
engineering; metabolic engineering facilities

dopmupyemsbie komnerenimu / The formed
competences

[TpuMeHsITh METOIBI KyIbTHBUPOBAHUS
pacTUTENBHBIX U )KUBOTHBIX KJIETOK, CO3/IaHHS
TeHHO-WHKCHEPHBIX KOHCTPYKIHH JUTS TIOTyYESHUS
ITaMMOB-TIPOIYIIEHTOB (DepMEHTOB,
AHTUOMOTHKOB, BUTAMHUHOB U IPYTUX OHOMOJIEKYI,
pa3pabOTKH COCOOOB THArHOCTHKU H JICYCHHS
3a00J1eBaHuUi

To apply methods of culturing plant and animal cells,
creating genetically engineered constructs to obtain
strains producing enzymes, antibiotics, vitamins and
other biomolecules, developing methods for diagnosing
and treating diseases

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

3HATD!
- IPUHIIMITEI ¥ METOBI aHATH3a MeTaboIoMa
MUKPOOPTaHU3MOB, PACTEHUH U KUBOTHBIX; -
CTaTUCTHYECKUE U MATEMATHYECKHIE METObI
00paboTKH MeTabOIMUECKUX MPOoduIeH
OMOJIOrNYECKUX 00BEKTOB; - METOI0JIOTUIO
WCCIIeIOBAaHNS B METaOOIMIEeCKON MH)KEHEPUH; -
HOBEHIIIME JOCTIIKEHUS B 00JIaCTH META00JIOMUKHU,
(hyHIaMeHTaTpHOW MOJIEKYISIPHON OHOJIOTHH,
TEeHETHKH U OMOXHUMUU; - TPAKTHUECKYIO
3HAYUMOCTH META00TNICCKON HHKCHEPUH U €€
CBSI3b C IPYTUMU TTOCTTCHOMHBIMH TEXHOJIOTUSIMH;
BO3MOKHOCTH UCIIOJIb30BAHUSI METa00IUUCCKOM
WHXCHEPUH B Pa3IMYHBIX 00JIACTSIX HAPOIHOTO
X035 CTBA, OMOJIOTUH, MEUITMHEI, (hapMAaIIHH.
YMETB:

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 ¢ 6a3aMU JaHHBIX U UCTIOJIL30BATh
MIOJTYYCHHYIO HH(OPMAIHIO TSI HOCTPOCHUS
MaTeMaTHYeCKUX MOeIel MeTabonm3ma; -
CILUTAHUPOBATH OOIIYIO CTPATETHIO YKCIICPUMEHTA B
METabO0INUECKON HHKCHEPHH; HCIIOIb30BATh
MOJTyYCHHBIC 3HAHUS B HAYYHOW U
MPOU3BOJICTBEHHOM JAEATECIbHOCTH.

BJIAJICTh:

- HaBBIKaMH pabOTHI C JIA0OPATOPHBIM
000py10BaHHEM, UCTIOIb3YEMBIM TIPH
HCCIIeIOBaHUN MeTab0IoMa U METa0OITMYECKUX
IMyTe; - METOIaMH1 MCCIIeIOBaHUI MeTaboIr3Ma
Pa3IMYHBIX OPraHU3MOB U €T0 HAPaBJICHHON
MOILI/I(bI/IKaHI/II/I; - OCHOBHBLIMHU IIpUE€MaMU
00pabOTKH U aHaIH3a SKCIIEPUMEHTATBHBIX
JTAHHBIX

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 nzyueHus y4eOHON TUCIMIUIMHBI, MOLYIS / 6 6
Semester of study

IMpepexBusutsl / Prerequisites

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

Tecrt, oTueTHI 10 J1a00PATOPHBIM padboTam
DK3aMeH

Test, lab reports
Exam
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Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
Yuyeonas nucuuminaa «OCHOBBI paBay», Moy b «CoONHAIbHO-TYMAHUTAPHBII-2 /
Academic discipline «Fundamentals of Lawy, module «Social and Humanitarian-2»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJTYJIS
/ Brief summary

Konctutynuonnoe npaso Pecniyonuku benapycs;
aJMMHHCTPATUBHOE MIPaBO, aIMUHUCTPATUBHO-
JETUKTHOE U IPOLECCyalbHO-UCIOIHUTENbHOE
npaBo; ¢unancoBoe npaso Pecrybnuku benapyco;
rpaxaanckoe mpaBo Pecnyonuku benapycs;
KUITHAIITHOE TpaBo PecryOnmku bemapyce;
TpyaoBoe mpaBo Peciry0minku benapycs; yromosaoe
npaBo Pecnybnuku benapycs; sxonoruueckoe
mpaBo Pecniy6nmku benapych

Constitutional Law of the Republic of Belarus;
administrative law, administrative tort and procedural
executive law; financial law of the Republic of Belarus;
civil law of the Republic of Belarus; housing law of the
Republic of Belarus; labor law of the Republic of
Belarus; criminal law of the Republic of Belarus;
Environmental Law of the Republic of Belarus

dopmupyemsbie kommerenimu / The formed
competences

O06magatb cHOCOOHOCTHIO TPAMOTHO HCIIONB30BaTh
OCHOBEI MPAaBOBBIX 3HAHUI B Pa3UUHBIX cepax
KHU3HCACATCIbPHOCTH, BJIaACTh HaBBIKaAMU IIOMCKa
HOPMAaTHUBHBIX MPABOBHIX aKTOB, aHAJIHM3a HX
CoJIepKaHUs U MPUMEHEHUS B HETTOCPEICTBEHHOM
poecCHoHaIbHOM JeITENbHOCTH; padoTaTh B
KOMaH e, TOJIEPAaHTHO BOCTIPHUHUMATH COILIMANIbHEIE,
STHUYECKHE, KOH(DEeCCHOHATBHBIE, KYIbTYPHBIE U
WHBIE pa3In4us; OBITh CIIOCOOHBIM K
CaMOPa3BUTHIO M COBEPIICHCTBOBAHHIO B
po(hecCHOHATBHON NeATENbHOCTH; TTPOSBISATH
WHUIIMATUBY U alalITUPOBATHECA K USMCHCHUAM B
poecCHOHATBHOMN JeSITEITBHOCTH

Have the ability to competently use the basics of legal
knowledge in various spheres of life, possess the skills
of searching for regulatory legal acts, analyzing their
content and application in direct professional activities;
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)

3HATB!

- MECTO, POJIb ¥ Ha3HAYEHHUE MpaBa 1 rocy1apcTsa B
CHCTEME COIMAIbHBIX OTHOIIEHNH, OCHOBHEIE
[IPaBOBHIE KATETOPUH M MOHATHS; - OCHOBHBIE
OTpaciiv NpaBa, UX CTPYKTYPY U HHCTUTYTHI; -
OCHOBOIIOJIAraroIine HOPMAaTHBHBIE TPaBOBHIE
aKTBhI; - CTPYKTYPY TOCYAapCTBEHHOIO anmapara,
MECTO, POJIb U KOMIIETEHIUIO - OTJEJIBHBIX
JOJKHOCTHBIX JIMII U TOCYJAapCTBEHHBIX OPraHoB,
CTPYKTYPY Y CHUCTEMY CyI€OHBIX U

know:

- the place, role and purpose of law and the state in the
system of social relations, the main legal categories and
concepts; - the main branches of law, their structure and
institutions; - fundamental regulatory legal acts; - the
structure of the state apparatus, the place, role and
competence of individual officials and state bodies, the
structure and system of judicial and law enforcement
bodies; - basic rights, legitimate interests and duties of a
person and a citizen, guarantees of their implementation;
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MPaBOOXPAHUTENILHBIX OPTaHOB; - OCHOBHBIC MPaBa,
3aKOHHBIC HHTEPECH U 00S3aHHOCTH YeIIOBEKA H
rpakJaHuHa, TapaHTUH UX pealii3aliy;

YMETB:

- OMPEAEIATh BUJI TPABOOTHOIICHUN U TIPABOBBIC
HOPMBI, UX PEryJIUPYIOIIUE; - YCTAHABIUBATh
HepapXui0 HOPMATUBHBIX IPABOBBIX aKTOB,
PEryIUPYIOIMIUX ONPEACIICHHBIC TPABOOTHOIICHUS;
- OCYIIECTBIISATH TIOUCK HEOOXOAMMBIX
HOPMATHUBHBIX IPEINUCAHUN B HAMOHAIBHOM
3aKOHOJIaTEIHCTBE; - MPUHUMATH IOPUTUICCKU
KOPPEKTHBIE PEIIeHHs B 00JIaCTH TPUMEHEHUS
paBa;

BJIAJIETh:

- OCHOBHOM FOPUANYECKON TEPMUHOJIOTUEN; -
HaBbIKAMU NPUMEHEHUS [IPaBOBBIX HOPM B
poecCHoHaIbHON U 0OIIECTBEHHOM

be able to:

- to determine the type of legal relations and legal norms
regulating them; - to establish a hierarchy of regulatory
legal acts regulating certain legal relations; - to search
for the necessary regulatory prescriptions in national
legislation; - make legally correct decisions in the field
of law application;

have skills in:

- basic legal terminology; - skills in applying legal
norms in professional and social activities

JIeSITEIbHOCTH
Cemectp nzyueHus y4eOHON AUCIMIUIMHBL, MOAYJIS / 2 2
Semester of study
IpepexBusutsl / Prerequisites - -
TpymoeMKoCTh B 3a4€THBIX eUHHIAX (KpeanuTax) / 3 3
Credit units
KonmuecTBO ayTMTOPHBIX YacOB U 9acOB 54/54 54/54

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

YcrHeI ompoc, pedepat, TECTH
duddepenunpoBanHbIii 3aueT

Oral questioning, essay, tests
Differentiated credit
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Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
Yueonas qucuuninHa «OCHOBBI MeIATOTMKH U MCUX0JI0THI», MOAYJIb «Counanbﬂo—ryMaHnTapﬂblﬁ—Z» /
Academic discipline «Fundamentals of Pedagogy and Psychology», module «Social and Humanitarian-2»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

O6IIII/I€ OCHOBBI ICAAI'OTUKU; PA3BUTHUC U
BOCIIUTAHUEC JIMYHOCTH, aKMCOJIOI'O-
CaarorutdCCKue OCHOBBI IMYHOCTHOI'O
HpO(l)eCCI/IOHaIH)HOFO Pa3BUTUA; ICUXOJIOTUA
JIMYHOCTH, COIITMAJIbHOC 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 BOCIIMTaHWA, BBIABJIATH OCO6€HHOCTI/I pa3BUTUA
JUYHOCTH (DOPMUPYIOLIETOCS YeIOBeKa Ha
OCHOBAHHMU 3HAHUH O MEJArOrH4eCKOn
ACATCIIBHOCTH U POJIK JIMYHOCTH YUUTEIIS KaK
OpraHu3aropa y4eOHO-BOCIIUTATEIBHOTO MPOIIecca;
paboTaTh B KOMaH/ie, TOJIEPAHTHO BOCITPHHUMATH
colMajibHbIE, STHUUECKNE, KOH(DECCHOHAIBHEIE,
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’KEHUSI 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 HalpaBIEHUs pa3BUTHUS
cucreMbl oOpa3oBanus B Pecyonuke 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-
00pa3oBaTeIbHbBIX CUTYAIHIi; - OPraHU30BHIBATD
IIPOAYKTUBHOE MEXIMYHOCTHOE U COLIMAJIBHO-
npodeccroHalbHOE B3aUMOJCHCTBHE C YIETOM
MOJIMKYJIBTYPHOM CPEJbl, HHUBUIyaJIbHO-
MICUXOJIOTHYECKHUX M JIMYHOCTHBIX 0COOEHHOCTEN
JIIOZIEH, UX BO3PACTHBIX U T€HJICPHBIX Pa3INIni; -
HCIIOJIb30BaTh MICUXOJIOr0-TIeIlarornuecKre 3HaHus,
METOZBI U TEXHOJIOTUH OOYyUEHHsI 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
CaMOCOBEPLICHCTBOBAHMSI;

BJIaJIETh:

- IeJarorut4yeCKUuMHU U ICUXO0JIOIr'M4YeCKuMHU
METOAAMHU M TEXHOJOTUSIMH JTUYHOCTHOTO U
po¢eCCHOHANBHOTO PAa3BUTHS U
CaMOCOBCPHICHCTBOBAHM; - HABBIKAMU CUCTEMHOI'O
U CPaBHUTEJILHOI'O aHAJIM33; - UCCIIE0BATEIbCKUMU
HaBBIKaMU; - HABBIKAMH MEKAMCLUIIIMHAPHOTO
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 / 3 3
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

YcrHbIl omnpoc, pedepaT, TECTHI
JnddepeHnupoBaHHbIN 3a4eT

Oral questioning, essay, tests
Differentiated credit
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Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics

YueOHas qucuMILInHA «BBeeHne B crienuaJbHOCTh /
Academic discipline «Introduction to the Specialty»

Kpatkoe conepxanue yueOHOW AUCIUTUIHHEI, MOJTYJIS
/ Brief summary

[IpenmMert u 3a1aun GMOMHKCHEPUH U
OMoMH(GOPMATHKH; BBEICHUE B OMOMHIKEHEPHIO;
BBeJIeHHE B OMOMH()OPMATHKY

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

dopmupyemsbie komnerenimun / The formed
competences

O0ramath CIIOCOOHOCTHIO PEATU30BEIBATE
MICUXOJIOTMYECKUE METOIUKHU YIIPABJICHUS, BIAJICTh
HABBIKAMU pa3perieHusi KOHPIUKTOB B
OpraHu3allMsX, OPraHU30BhIBATH paboyne
MIPOLIECCHI C YYETOM MCUXOJIOTHUECKOTO 3HAHUS U
TEXHOJIOTHIA; padOTaTh B KOMaH/IE, TOJCPAHTHO
BOCIIPHHUAMATD COIUANTbHBIC, STHUYCCKHUE,
KOH()ECCHOHAIBHBIC, KYJIbTYPHBIC U UHBIC
pa3nuuus; ObITh CIIOCOOHBIM K CAMOPa3BUTHIO U
COBEPIICHCTBOBAHUIO B MPO(ECCHOHATBHON
JeSITEIIBHOCTH; MPOSIBIISITh MHAITUATHRY U
aJanTHPOBATHCS K U3MECHEHHSIM B

Mo eCCHOHANBHON ICATEILHOCTH

Have the ability to implement psychological
management methods, have the skills of resolving
conflicts in organizations, organize work processes
taking into account psychological knowledge and
technologies; 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)

3HATB!
- [IeJIH, 3aJ1a4U U OCHOBHBIE Pa3/ieJibl
OMonHXeHepHU 1 OMOUH(DOPMATHKH; - XUMUYECKHE
OCHOBBI HACJICICTBEHHOH MH(OPMAIHH, TPUHIIUTIBI
KOJIMPOBAHMS M CUNUTHIBAHHS MH)OPMALIIH B
OMOJIOTUYECKUX CHCTEMAX, TTyTH U MEXaHU3MBI
peanu3anyy reHeTHYecKoi HH(POPMAIINH; -
CTPYKTYpPHO-(YHKIIHOHAJILHBIE OCHOBBI
OpraHu3aIuy TeHOMOB POKAPUOT B DYKAPHUOT; -
METOJMYECKHE OCHOBBI, TCHJICHIIUH Pa3BUTHUS U
JOCTIKEHHS TeHHON M KJIETOYHON MHXCHEPHU; -
nocJeTHIe JOCTHKCHHUS M HOBbIE Pa3paboTKu B
o0yactn 6MOMH(POPMATHK;

YMETh:

- IPUMEHSITh TOTy4YEHHbIE 3HAHUS IPU
JANTbHEHIIeM U3yYeHUU TUCIIATUINH

know:

- goals, objectives and main sections of bioengineering
and bioinformatics; - Chemical bases of hereditary
information, principles of encoding and reading
information in biological systems, ways and mechanisms
of implementation of genetic information; - structural
and functional foundations of the organization of the
genomes of prokaryotes and eukaryotes; -
methodological foundations, trends in the development
and achievements of genetic and cellular engineering; -
the latest achievements and new developments in the
field of bioinformatics;

be able to:

- apply the knowledge gained in further study of the
disciplines of the specialty;

have skills in:
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CTHECIHAIBHOCTH;
BIIAJICTh:

- METOJIOJIOTHEH JUTS OTIPE/ICIICHHS CTPYKTYPHI,
CBOWCTB U (DYHKIUH Pa3INUHBIX TeHETHUECKUX
AIIEMEHTOB U (MJIM) X MPOAYKTOB; - OCHOBHBIMHU
MOHATHSAMH HH(GOPMAIIHOHHON TEOPHH B
MPUMEHEHUH K OMOIOTUYECKUM OOBEKTaM; -
HaBBIKaMU paboThl ¢ OMONHPOPMALTUOHHBIMH
pecypcami.

- methodology for determining the structure, properties
and functions of various genetic elements and (or) their
products; - the basic concepts of information theory as
applied to biological objects; - skills of working with
bioinformatic resources.

CemecTp nzydeHus: yaeOHOM JUCIIUITIINHBI, MOTYIIS / 1 1
Semester of study

IMpepexBusnts / Prerequisites - -
TpynoeMKoCTh B 3a4€THBIX eAMHALIAX (KpeanuTax) / 3 3
Credit units

KonndecTBO ayAMTOPHBIX YaCOB U YacOB 44/64 44/64

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

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

OTYeTHI 10 MPaKTHIECKUM pabOTaM, IIPOESKT
3auer

Practical work reports, project
Credit
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Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
VYyeonas nucunminea «borannka u MHKOJIOTUsI», MOAY.Ib «BoTanuka U 30010rHsM» /
Academic discipline «Botany and Mycology», module «Botany and Zoology»

Kpatkoe conepxkanue yueOHOW AUCIUTUTHHEI, MOJTYJIS
/ Brief summary

Bogopocnu; rpubsl # rpu6ono00HbIe OpraHu3MBbI,
Beiciiue pactenus (Embryobiontes)

Algae; fungi and fungi-like organisms; Higher plants
(Embryobiontes)

dopmupyemsbie kommerenimun / The formed
competences

Hcmonp30BaTh 3HaHUS 0COOCHHOCTEH CTPOCHUS U
MIPOLIECCOB KU3HEIESATEIFHOCTH, (DPHUIIOTCHUH
OCHOBHBIX TAKCOHOMHYECKHX TPYIIIT HU3IIUX U
BBICIIIMX PACTEHH, TPUOOB U TPUOOIIOT00HBIX
OPraHMU3MOB, )KUBOTHBIX, HX POJIU B 9KOCHUCTEMAxX
JUTSL pEeUICHUsI TPOo0OJIeM PecypcoBeICHHS,
CEIIbCKOTO X0351cTBa, OMOTEXHOJIOTHH, MEAUIIUHBI

To use knowledge of the features of the structure and
processes 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, medicine

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

3HATB!

- OCHOBHbIE TEPMHUHBI U IOHATHSA, OCOOCHHOCTH
CTPOCHUS BOAOPOCIE, TpHOOB, rpHOONOJ00HBIX
OpraHU3MOB, JUIIAKMHUKOB U BBICIINX PACTEHUH HA
MaKpOHW MUKPOCKOITMYECKOM YPOBHSIX; -
0COOEHHOCTH Pa3sMHOKEHHS U IIUKJIbI Pa3BUTHUS
rprubOB, IPUOOTIO0OHBIX OPTaHU3MOB,
JIMIIAHHUKOB, BOJOPOCIEN U BBICIINX PACTEHU; -
XapaKTepPUCTUKY OCHOBHBIX TAKCOHOMHUYECKHX
IPYIIL ¥ UX BAKHEUINUX MPEACTABUTENEH; - OIIBIT
HCHOJIb30BaHMS JAHHBIX OOTAaHUKHA U MUKOJIOTHH
[IPU PELIEHUH ITPOOIIeM PeCypCOBEACHUS,
CeINIbCKOTO XO035HCTBa, pa3paboTKe OCHOB
OpraHHU3aLMN OXPaHbI IPUPOJIBI, HHTPOLYKIIUHN H
KYJbTUBHPOBAHHUSA PEIKHUX U XO3SIMCTBEHHO
TIOJIE3HBIX BUJIOB PACTEHUH, a TAK)KE B T€OJIOTHH,
MeIUINHE, ONOTEXHOJIOTHH U JIp.;

YMETb:

- OPUEHTHPOBATHCSI B MHOTOOOpa3uH BOIOPOCIIEH,
rpuboB, TPUOOTIOIOOHBIX OPTaHU3MOB,
JIMIIAHHUKOB M BBICIIUX PACTEHUH; - UCIIOIb30BaTh
3HAHUA U IPAKTUYECKHE HABBIKU B HAYYHOM,
MIPOU3BOACTBEHHON U IPUPOAOOXPAHHOMN

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
environmental activities, in the study of other biological
disciplines;

have skills in:

- skills in identifying the main taxonomic groups of
fungi, fungi-like organisms, lichens, algae and higher
plants
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NeSITeNbHOCTH, MIPU U3YYCHUH IPYTUX
OMOJIOTNYECKHX JUCIUILINH;

BIIAJICTh:

- HaBBIKAMHU HJCHTU(HUKAIIMHA OCHOBHBIX
TaKCOHOMUYECKUX TPYII rprOOB, rpruOONOJ00HBIX
OPraHu3MOB, JTUIIAHHUKOB, BOJOPOCIEH U BBICIIUX
pacteHui

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 72/48 72/48

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

OtueTsl o 1abopaTopHbIM paboTaM, TECTHI,
pedepart, nucEMeHHast KOHTPOJIbHAs padoTa
JnddepernrpoBanHbIi 3a4eT

Laboratory reports, tests, essay, written test
Differentiated credit
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Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
Yyeonas nucumminna «O0omast 30010rus», Moayab «boranuka u 30010rus» /
Academic discipline «General Zoology», module «Botany and Zoology»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

Knerounoe crpoenne kak oOmuii mpu3HaK
UBOTHBIX OPTaHU3MOB; HCTHHHBIC
MHOTOKJICTOYHbIE )KHBOTHBIE; BTOPUIHOPOTHIE
xuBoTHBIC (Deuterostomia)

Cell structure as a common feature of animal organisms;
true multicellular animals; Deuterostomes
(Deuterostomia)

dopmupyemsbie komnerenimu / The formed
competences

Hcnonb3oBaTh 3HaHUS 0COOCHHOCTEH CTPOCHUS U
MPOLIECCOB YKU3HEIEATEIFHOCTH, (PUIIOTCHUH
OCHOBHBIX TAKCOHOMHYECKUX TPYIIT HU3MIUX U
BBICIIMX pacTeHUl, rpuOOB 1 rpuOONOJ00HBIX
OpPTraHU3MOB, )KHBOTHBIX, MX POJIM B 9KOCHCTEMaX
JUISL petIeHust IpoOJIeM PecypCoBeICHHS,
CEIILCKOTO X0351CTBa, OMOTEXHOJIOTHU, MEAULIUHBI

To use knowledge of the features of the structure and
processes 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, medicine

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

3HATh:
- OCHOBHBIC CTPYKTYpPHBIC U (PYHKIIMOHAIHHbIE
YPOBHH OpPraHU3aIMU KUBOTHBIX; - MOP(dO-
Ouosoruueckue 0CoOEHHOCTH, COBPEMEHHYIO
CHCTEMY ¥ MHOT000Opa3ne >KUBOTHBIX, 0COOCHHOCTH
OMOJIOTUH U SKOJIOTMH OCHOBHBIX BHJIOB (hayHBbI
Benapycu; - pasHooOpasue crioco00B pa3sMHOKCHHS
N )KU3HCHHBIX ITUKJIOB JKMBOTHBIX, 4 TAKXKC 3TaIlbl
SMOpHOreHe3a U UX 3HAYCHHUE JJIsl TOHUMAHHUS
SBOJIIOIIHH )KHBOTHOTO I[APCTBA; - IPOUCXOXKICHHUE
KHBOTHBIX, 3BOJIIOIUOHHEIEC TPe0Opa3oBaHus
CHCTEM OPraHOB; - MHOTOOOpa3He HKOJIOTHUECKUX
TPYIII )KUBOTHBIX, OCOOCHHOCTH MX aIanTalHid; -
POJIb )KUBOTHBIX B q)yHKHHOHPIpOBaHI/II/I OKOCHCTEM,
3HAYCHHNEC UX IJIA YC€JIOBEKA U OCHOBBI
palMOHAIBLHOTO TIPHPOIOTIONH30BAHUS M OXPaHBI
JKUBOTHOT'O MHUpa; - OCHOBHBIC MCTOIbI
JAUArHOCTHKHU U UCCJIICIOBAaHNA )KUBOTHBIX U UX
pOJIN B DKOCUCTEMAX.

YMETB!

- IPOBOJIUTh MUKPOCKOITMYECKUE UCCIICIOBAHUS,

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,
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 of
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
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MpenapupoBaTh OCHOBHBIE TPYIIIBI JKUBOTHBIX,
KOJIJIEKTUPOBATh U COCTABIIATH HAY4HBIE
KOJIJIEKIIUHY JKUBOTHBIX; - KPUTHUECKH OCMBICIIUTD
JOCTUKEHHS COBPEMEHHON 300J10TMUECKOM HayKu;
- UCTIOJIB30BaTh Pa3HOOOpa3HbIE IPUEMBI U METOIBI
U1 NIEHTU(UKALIMN )KUBOTHBIX, U3yYEeHUS
0c0o0EHHOCTEH UX OpraHu3aliH,
KHUBHECACATCIBHOCTU U Pa3BUTHA; -
OPTaHU30BbIBATH M IPOBOJUTH HAYYHO-
HCCIIEI0BATENbCKYIO paboTy, a TaKXkKe IKCKYPCHU B
pupoJie, paboTaTh C JIMUTEPATYPOid, 00padaThIBaTh
u opopmisaTs pesynbratsl HUP;

BJIalETh:

- OCHOBHBIMH METOJIaMH U3yUeHHS MOP(OIOTHH H
AHAaTOMUH 300JIOTHYECKUX O0OBEKTOB, HABBIKAMU
HCIOJIb30BaHMS CIELUAIIEHOTO 000PYIOBAHUS IS
UX U3YUCHUS, - HABbIKAMH BBITTIOJIHCHU A
OHMOJIOTUYECKOT'0 PUCYHKA; - OCHOBHBIMU METOJJAMH
cOopa, KOIJIeKLIMOHUPOBAHUA U UICHTU(DHUKALINN
KUBOTHBIX; - HABBIKAMH BEJCHUS HAYYHO-
HCCIIEI0BATENBCKOM PadoThI

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 document 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 nzyueHust y4eOHON TUCIIMIUTMHBI, MOJTYJIS / 1 1
Semester of study

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

KonnuecTBo ayTMTOPHBIX YacOB U 4acoB 72/48 72/48

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

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

OT4eTsI 0 1a00PaTOPHBIM PabOTaM, TECTHI,
pedepar, nucbMeHHas1 KOHTPOJIbHAs paboTa
JuddepeHnnpoBaHHbIN 3a9eT

Laboratory reports, tests, essay, written test
Differentiated credit
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Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
YuyeOHas TMCHUILUINHA «XHMUSI», MOAYJIb «XuUMHA U GU3NKay /
Academic discipline «Chemistry», module «Chemistry and Physics»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

ATOMHO-MOJEKYJISIPHOE YICHHUE; IEPUOAUICCKHUI
3aKOH U MEPUOANYECKAsI CUCTEMA JIEMEHTOB;
OCHOBBI XIMHUYECKOW KHMHETHKH M TEPMOAMHAMHKH,
pacTBOPHI; OKUCIUTEIEHO-BOCCTAHOBUTEIBHBIC
MPOLECCHI; KOMIIEKCHBIE COEAUHEHUS; XUMUA
anemeHToB; CocTaB, CTPOCHHE, CBOMCTBAa OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX COCTMHEHHH

Atomic-molecular theory; periodic law and periodic
system of elements; fundamentals of chemical kinetics
and thermodynamics; solutions; redox processes;
complex compounds; chemistry of elements;
composition, structure, properties of the main classes of
inorganic compounds

dopmupyemsbie komnerenimu / The formed
competences

[TpuMeHSTh OCHOBHBIC TIOHATHSI, 3aKOHBI U TEOPHU
00II1e# ¥ HEOPraHUIEeCKOH XUMHUH MIPH
XapaKTepUCTUKE COCTaBa, CTPOCHHUS M CBOICTB
BEI[ECTB, XUMHUYCCKUX PEAKIIUi, METOIbI
TEOPETUUECKOTO U SKCIIEPUMEHTAILHOTO
uccien0BaHus (PU3NIECKUX MPOLIECCOB B
MPaKTHYECKON JICSTEIEHOCTH B chepe
OronHXeHepHu 1 OnonH(opMaTHKH

To apply the basic concepts, laws and theories of general
and inorganic chemistry in the characterization of the
composition, structure and properties of substances,
chemical reactions, methods of theoretical and
experimental study of physical processes in practical
activities in the field of bioengineering and
bioinformatics

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

3HATh:

- OCHOBHBIE TIOHATHUS, 3aKOHBI ¥ TEOPUU XUMHH,
CTPOCHHE aToMa, MPUPOJY XUMHUYECKOU CBSI3M U
MEXMOJICKYJIIPHOTO B3aWMOJICHCTBUS, XUMHUSA W
CBOWCTBa TIPOCTHIX BEIIECTB ¥ COCTUHEHHU
HEMETAIJIOB, METaJNIOB, IEPEXOIHBIX SJIEMEHTOB;
OCHOBHBIE JOCTIDKEHHA B 00JIaCTH XUMHU H
MEPCIIEKTHBBl WX HWCIIONB30BaHUS B TIPAKTHKE H
PEIICHNH Pa3IMYHbIX TIPOOIIEM; B JKUBOW 1 HEXKUBOI
MIPUPOIE, ONOIIOTHH W METUITIHE;

YMETb:

- IPUMEHSTh U3YUYCHHBIE 3aKOHBI U MOHITHS MPU
XapaKTEPUCTHKE COCTaBOB, CTPOSHUS W CBOKCTB
BEIIECTB, XHMHYECKUX  pPEaKIui, Ccrmoco0oB
MOJY4YeHUs] BEIIECTB U HUX M[PAKTUYECKOIo
WCIONb30BaHUS; YCTAaHABIUBATh CBA3b MEXKIY
CTPOCHHUEM U CBOHCTBAMU BEIIECTB;

know:

- basic concepts, laws and theories of chemistry; the
structure of the atom, the nature of chemical bonding
and intermolecular interaction; chemistry and properties
of simple substances and compounds of nonmetals,
metals, transition elements; the main achievements in
the field of chemistry and the prospects for their use in
practice and solving various problems; in animate and
inanimate nature, biology and medicine;

be able to:

- 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 establish
a connection between the structure and properties of
substances;

have skills in:
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BIIQJICTh:

- OCHOBHBIMH TpHEMaMH pabOTHI C XUMHUYECKOU
MTOCYOH, 71a00paTOPHBIM o0opymoBaHUEM,
BEUICCTBAMH W HMX pacTBOpaMH;  METOJaMH
IUIAHUPOBAHUS W TPOBEIACHHS ~ XUMHYCCKOTO
9KCTIEPUMEHTA, TIPUEMAaMH OTIMCaHUs TabopaTopHOn
pabOThI U COCTABJICHUS OTYETa 00 €€ BHITIOJTHCHUN

- basic methods of working with chemical utensils,
laboratory 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 nzyueHust y4eOHON TUCIIMIUIMHBI, MOIYJIIS / 1 1
Semester of study
IpepexBusutsl / Prerequisites - -
TpymoeMKoCTh B 3a4€THBIX EIUHHLAX (KpeanuTax) / 6 6
Credit units

120/96 120/96

KommaectBo AyJUTOPHBIX YaCOB U 4aCOB
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

OT4eTsI 1o 1a00PaTOPHBIM PabOTaM, TECTHI,
MMMChMEHHAsi KOHTPOJIbHAS padoTa
DK3aMeH

Laboratory reports, tests, written test
Exam
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Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
YueOHas qucuuminHa «@u3uka», MoAyJab « XUMHA U (PU3UKA» /
Academic discipline «Physics», module «Chemistry and Physics»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

MexaHnka; MoJieKyIsipHas (pU3nKa 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

[IpuMeHATh OCHOBHBIE TIOHATHS, 3aKOHBI U TEOPUHU
o011eil 1 HeOpraHUIEeCKON XUMHUH TIPH
XapaKTEePUCTUKE COCTABa, CTPOCHUS U CBONCTB
BEIIECTB, XMMUYECKUX PEAKIINNA, METObI
TEOPETHUECKOTO U SKCIIEPUMEHTAIEHOTO
HCCIeA0BaHUS PU3UUECKHUX MPOLIECCOB B
MPAKTUIECKOU JeITeIbHOCTH B chepe
OnonHXeHepuu 1 OMonH(opMaTHKH

To apply the basic concepts, laws and theories of general
and inorganic chemistry in the characterization of the
composition, structure and properties of substances,
chemical reactions, methods of theoretical and
experimental study of physical processes in practical
activities in the field of bioengineering and
bioinformatics

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

3HATh:

- OCHOBHbIE MTOHATHS U 3aKOHbI MEXaHUKH,
MOJIEKYJISIPHON (DU3UKH U TEPMOJAUHAMHUKH,
3NEKTPUYECTBA U MarHETU3Ma, BOJIHOBOU U
FEOMETPUYECKOM ONTUKHU, aTOMHOU U AIEPHOU
(Gu3UKY; - TOPSIOK MPOBENCHHUS HPUIUIECKOTO
9KCIIEpUMEHTA U 00pabOTKH MOJTYYCHHBIX JaHHBIX,
€IMHUIIBI U3MEPEHUs (PU3NUECKUX BEITMYHUH;
YMETh: - BBIIOJHSTH SKCIIEPUMEHTAIIbHbIE
¢bu3nyecKkne ncciae0BaHus; - aHATM3HUPOBATh
Pe3ybTaThl SKCIIEPUMEHTA; - UCIIOJIb30BaTh
(u3nUecKrue METOo B! U PELICHUS 3a1ad

OnoJI0TNY; - MOJETIMPOBATh (PU3NIECKHUE TTPOIECCHI.

BIIA/IETh:

- IPaKTUYECKUMH HAaBBIKaMH (PU3MIECKOTO
JKCIIEPUMEHTAIBHOTO FCCIIeI0OBAHMS
OHMOJIOTHYECKHX 3aKOHOMEPHOCTEHN MPH U3yUEHUH
CHEUNATBHBIX AUCHUIIINH

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

Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOAYIS /
Semester of study

2

64




[MpepexBusutsl / Prerequisites

TpymoeMKoCTh B 3a4€THBIX SIUHUIAX (KpeanuTax) / 3 3
Credit units
KonndecTBO ayAMTOPHBIX YacCOB M YacOB 70/50 70/50

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

OT4YeTHI 110 TAOOpaTOPHBIM padoTaM, MUCEMCHHAS
KOHTpOJIbHAS paboTa
DK3aMeH

Laboratory reports, written test
Exam
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Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
YueOHas qucuumiinHa «@U3n0JI0TUA pacTeHUiDy, MOaYab «PU3H0JI0TU U GUOXUMHSD /
Academic discipline «Plant physiology», module «Physiology and Biochemistry»

Kpatkoe conepxanue yueOHOW AUCIUTUTHHEI, MOJYJIS
/ Brief summary

CTpyKTypHO-()YHKIIMOHAIbHAS! OpTraHU3aLus
pacTUTENbHON KIIETKH, (POTOCHHTE3, AbIXaHHE
pacTteHui, BOAHBIN peKUM pacTeHU, MUHEpaIbHOE
MUTaHUE PacTeHUH, pOCT U Pa3BUTUE PACTEHUH,
(u3nosIorHs cTpecca y pacTeHHIA, BTOPHUYHBIH
MeTaboIM3M pacTeHNi, OCHOBEI OMOTEXHOJIOTHH U
CHUCTEMHOI OMOJIOTHUH pacTeHUH

Structural and functional organization of plant cell,
photosynthesis, plant respiration, water regime of plants,
mineral nutrition of plants, plant growth and
development, physiology of stress in plants, secondary
metabolism of plants, fundamentals of biotechnology
and systems biology of plants

dopmupyemsbie komnerenimu / The formed
competences

[TpuMeHsTh 3HaHUS CTPYKTYPBI, (PU3HUKO-
XUMHUYECKUX CBOMCTB, MyTeH MeTa0oIu3Ma
XMMHYECKHX KOMIIOHEHTOB, BXO/ISIINX B COCTaB
KHUBBIX OPTaHU3MOB, (PU3HOIOT0-ONOXUMHUIECKUX
MPOIIECCOB PACTEHHUHN M KMBOTHBIX, MEXaHU3MOB MX
PETYISALNHN JUTS OLUCHKH (H3HOTOT HIECKIX
MOKa3aTesel paCTUTENILHBIX U )KUBOTHBIX
OpPTraHU3MOB, OPTraHU3Ma YeJIOBEKa

To apply knowledge of the structure, physicochemical
properties, pathways of metabolism of chemical
components that are part of living organisms,
physiological and biochemical processes of plants and
animals, mechanisms of their regulation to assess the
physiological indicators of plant and animal organisms,
the human body

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

3HATh:
- CyTh OCHOBHBIX IOHATUA M  MPOLECCOB,
MPOUCXOMSIIIMX B PACTUTENbHBIX OpraHu3Max; -
MPUHIUIBI QYHKIIMOHUPOBAHHUS PACTUTEIILHOTO
OpraHu3Ma  Kak  IeJIOCTHOM CHCTEMEI, -
3aKOHOMEPHOCTH (hYHKITMOHUPOBAHUS
MeTa00JMYECKHUX CHCTEM M MEXaHW3MBI HX
peryjsilud B PAcTUTENBHOM  OpraHusme; -
(DMBUKO-XUMUYECKHE TOAXOJIbIl U  METOJIBI
HU3yYEHUsS] PACTUTEIILHOIO OpraHM3Ma Ha pasHbIX
YPOBHSIX OpraHu3allui; - JOCTHIKEHUS B
o0yacTu PU3NOJIOTHH PACTEHUI U TIEPCIIEKTUBHI UX
HCIIOJIb30BAHUS B XO3SHCTBEHHOM JAEITEIIFHOCTH,
YMETh:
- IPUMEHATH OJYYEHHBIE TEOPETUUECKUE 3HAHUS
JUIE  OOBSCHEHUST OCOOCHHOCTEH  IMPOTEKAHUS
(hM3HOTOTHUUECKUX TIPOIIECCOB TPH BapbUPOBAHUU

0 know:

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

be able to:

- to apply the acquired theoretical knowledge to explain
the features of the course of physiological processes
when varying environmental factors; - to use the
acquired knowledge to solve urgent practical problems
in the field of crop production, breeding, biotechnology,
pharmaceuticals, protection and monitoring of the plant
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(baxTopoB cpenbl; - HCIOJIb30BaTh
IpUOOpETEeHHbIC 3HAHUA ATl PELICHUS aKTyaJbHbIX
MIPAaKTUYECKUX 3a7ad B 00JaCTH PacTEeHHUEBOJICTBA,
CEJIEKIUH, OMOTEXHOJIOTUH, (apmarneBTuKH,
3alUTBl 1 MOHHUTOpPUHIA PACTUTENILHOTO MMpa; -
IPOBOAWTH IOHUCK U  CHCTEMAaTU3UPOBATh
Hay4YHYIO MH(QOPMAIUIO o OTJIEJIbHBIM
HanpaBJIeHUsIM (HU3NOJIOTHH PACTECHUI;
BIalETh:
- MeToIamu OLICHKH noxasarenen
(U3UOTOTHYECKUX TPOLIECCOB HA PAa3HBIX YPOBHSIX
OpraHu3aluy; - HaBBIKAMHU aHanm3a
(u3nonornyecKkux  IMoKasaTeNed  pacTeHuil; -
npueMamMu  oO6pabOTKM M MpencTaBlCHHS
9KCIIEPUMEHTAIBHBIX JAHHBIX

world; - search and systematize scientific information in
certain areas of plant physiology;

have skills in:

- methods for assessing the indicators of physiological
processes at different levels of the organization; - skills
in analyzing the physiological indicators of plants; -
methods of processing and presenting experimental data

CemecTp nzydeHus: yaeOHOM JUCIUITITNHBI, MOTYIIS /
Semester of study

2

2

IpepexBusutsl / Prerequisites

Bboranuka 1 MUKoJIOrUsa

Botany and mycology

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

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

OT4eTs 1o 1a00paTOpHBIM PadOTaM, TUCEMEHHAS
KOHTPOJIbHAS paboTa
DK3aMeH

Laboratory reports, written test
Exam
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Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
YyeGHasi TUCHUTINHA «DPU3N0JIOTHS YeJIOBEKA H )KHBOTHBIX», MOIYJIb «DU3H0JIOrUsI H GHOXUMUSD /
Academic discipline «kHuman and Animal Physiology», module «Physiology and Biochemistry»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

OCHOBBI KJICTOYHOM (DU3HOJIOTUN; HEPBHAS U
ryMopajbHasl perysius GU3n0JTOTHICCKIX
(hyHKIHI; QU3NOTIOTHS BHYTPEHHOCTHBIX CHCTEM;
(hM3HONIOTHS CEHCOPHBIX CUCTEM; (DU3HOJIOTHS
BBICIIIEH HEPBHOM JIESTENIBHOCTH

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 kommerenimun / The formed
competences

[TpuMeHATH 3HaHUS CTPYKTYPBI, (PU3HKO-
XUMHYECKUAX CBOKCTB, ITyTel MeTaboIn3Ma
XUMUYECKUX KOMIIOHEHTOB, BXOJSIINX B COCTAB
KHUBBIX OPTaHU3MOB, (PU3HOIOT0-OMOXUMUIECKUX
MIPOLIECCOB PACTEHH M )KUBOTHBIX, MEXaHU3MOB HX
PETYISIIHN AT OLICHKH (PU3NOIOTUIECKUX
rokasaresel pacTUTENbHBIX U JKHBOTHBIX
OpraHW3MOB, OpraHU3Ma YeJOBeKa

To apply knowledge of the structure, physicochemical
properties, pathways of metabolism of chemical
components that are part of living organisms,
physiological and biochemical processes of plants and
animals, mechanisms of their regulation to assess the
physiological indicators of plant and animal organisms,
the human body

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

3HATB!
- KJIaCCUYeCKHE M COBPEMEHHBIE TEOPHH U
MPE/CTAaBICHUS O MpoLEeccax PeryJsiium
JIBUTaTEIIbHBIX, BEr€TATHBHBIX M KOTHUTUBHBIX
(GyHKIWH opraHn3Ma; - CTpOeHHe U QYHKIHH
KJIETOYHOW MEMOPaHbI, POJIb HOHHBIX KaHAJIOB,
MEPEHOCYHKOB U PELIENTOPOB B MEXaHU3Max
TeHepalny AIEKTPHIECKOH aKTUBHOCTH H
MEXKIJIETOYHOW KOMMYHHUKAIUH; - CTPOCHUE H
(YHKIIMU OCHOBHBIX aHATOMHYECKHX U
(PU3MOTOTHYECKUX CUCTEM OPraHu3Ma,
00€eCTIeYNBAIOIIHNX €0 JKU3HENEATENFHOCTD U
MOBEJICHNUE; - CTPYKTYPY, PYHKIIMH U KIIETOYHYIO
OpTraHU3alMIO PA3TUYHBIX OTIEIOB HEPBHOU
CHCTEMBI, BKITFOYass HEHPOXUMUYECKUE MEXaHU3MBI
HWHTETPaTHBHO-KOOPINHAIIMOHHOW JIeATENILHOCTH
MO3ra;

YMETh:

- HCTIOJIB30BaTh 3HAHUE MEXAHMU3MOB 1 OCHOBHBIE

know:

- classical and modern theories and ideas about the
processes of regulation of motor, vegetative and
cognitive functions of the body; - the structure and
functions of the cell membrane, the role of ion channels,
carriers and receptors in the mechanisms of generating
electrical activity and intercellular communication; - the
structure and functions of the main anatomical and
physiological systems of the body that ensure its vital
activity and behavior; - structure, functions and cellular
organization of various parts of the nervous system,
including neurochemical mechanisms of integrative-
coordination activity of the brain;

be able to:

- to use the knowledge of the mechanisms and basic
laws of the functioning of the human and animal
organism in scientific and pedagogical activities; -
independently plan and conduct a simple physiological
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3aKOHOMEPHOCTH ()YHKITHOHUPOBAHUS OpraHu3Ma
YeNoBeKa U )KUBOTHBIX B HAYYHOH U
MeIarornIecKoil esITeNNbHOCTH; - CAMOCTOSITEIIBHO
CIUTAHUPOBATh U MPOBECTH MPOCTOH
(hM3HOIOTHYECKUH IKCTICPUMEHT, BKITFOYAS
MaTeMaTHYECKHI aHaITN3 ero Pe3yJbTaToB; -
HCIIOJIb30BaTh KJIACCUUECKHE (PU3HOIOTUICCKUC
METOJTUKHU.

BJIAJIETh: - OCHOBHBIMU MPUEMAMHU OLICHKU
(YHKIIMOHATBHOTO COCTOSTHUSI OpPraHU3Ma YelloBeKa
Y )KMBOTHBIX; -METOJIJaMH PETUCTPALIUY U aHAIH3a
nokazarenei (PU3NONOTHIESCKUX TPOIIECCOB Ha
KIJICTOYHOM, OPTaHHOM U OPTraHU3MEHHOM YPOBHSIX
OpraHM3alluy; - IPUeMaMu 00pabOTKH U
MIPEJICTABJICHUS DKCIICPUMEHTAIBHBIX TAHHBIX

experiment, including a mathematical analysis of its
results; - use classical physiological techniques;

have skills in:

- the basic methods of assessing the functional state of
the human and animal body; - methods of registration
and analysis of indicators of physiological processes at
the cellular, organ and organismal levels of organization;
- methods of processing and presenting experimental
data

CemecTp nzydeHus: yaeOHOM JUCIUITITNHBI, MOTYIIS /
Semester of study

2

2

IpepexBusutsl / Prerequisites

OO01as 300J10rus

General Zoology

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

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

OT4eTs 1o 1a00paTOPHBIM PadOTaM, TUCEMEHHAS
KOHTPOJIbHAS paboTa
DK3aMeH

Laboratory reports, written test
Exam
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Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
YuebOHas qucuuminia « BuoxumMus u CTpyKTYpHas 0HOJI0TUs», MOAYIb «DU3H0JI0TUSA U OMOXUMUS /
Academic discipline «Biochemistry and Structural Biology», module «Physiology and Biochemistry»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

Paznoobpasue, cTpykTypa, GU3NKO-XUMHUECKUE
CBOICTBa U OMoJOrHYecKas poJib
HHU3KOMOJIEKYJISIPHBIX COCIMHEHUH, BXOISIINX B
COCTAaB KUBBIX OPTaHU3MOB; CTPYKTYPHO-
(yHKIMOHANBHAS XapaKTePUCTHKA MAKPOMOJIEKYJT
1 OMOTIONTMMEPOB; )ePMEHTATUBHBIN KaTalw3;
0o0OMeH BeIIecTB. OMOIHEPreTHIECKUE TPOIIECCHI;
SHEPreTHKA OMOXUMHUYECKUX TIPOLIECCOB.
TEePMHUHAIIBHOE OKUCIICHNE; PETYIISIHS 1
MHTETpaLyst MeTaboIM3Ma. TyMOpalibHast
perynsanus

Diversity, structure, physicochemical properties and
biological role of low-molecular compounds that are part
of living organisms; structural and functional
characteristics of macromolecules and biopolymers;
enzymatic catalysis; metabolism. bioenergetic processes;
Energy of biochemical processes. terminal oxidation;
regulation and integration of metabolism. humoral
regulation

dopmupyemsbie komnerenimu / The formed
competences

[IpumeHsITh 3HaHUS CTPYKTYpPHI, PHU3HKO-
XUMHYECKUAX CBOKCTB, ITyTel MeTaboIn3Ma
XMMHYECKHX KOMIIOHEHTOB, BXO/ISIINX B COCTaB
KHUBBIX OPTaHU3MOB, (PH3HOIOT0-ONOXUMHYECKHIX
MPOLIECCOB PACTEHH M )KUBOTHBIX, MEXaHU3MOB HX
PETYISALIHN U OLUEHKH (H3UOTIOTHIECKIX
nokasaresel pacTUTENbHBIX U JKUBOTHBIX
OpraHM3MOB, OpraHU3Ma YeJI0BeKa

To apply knowledge of the structure, physicochemical
properties, pathways of metabolism of chemical
components that are part of living organisms,
physiological and biochemical processes of plants and
animals, mechanisms of their regulation to assess the
physiological indicators of plant and animal organisms,
the human body

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

3HATh:

XMUMUYECKHE OCHOBBI )KU3HEAEATEIILHOCTH,
BKJIIOYAs] XUMHUYECKOE CTPOEHHE U CBOMCTBA
MPUPOAHBIX COEIMHEHUH, CTPYKTYPHO-
(YHKIMOHANBHYIO OpraHU3alHi0 OHOTIONINMEPOB,
MaKpOMOJIEKYJ M UX KOMIUIEKCOB, OCHOBHBIE TTYTH
Y MEXaHHU3MBI PETYIISIMU MeTabomu3ma,
OMOXMMHYECKHE MEXaHU3MbI PeaTH3aluu
reHeTH4YeCcKor HHPOPMAIINH; TEOPETHUECKYIO 1
MIPAKTHYECKYIO 3HAYNMOCTh OMOXMMHHU U
CTPYKTYpHOH OMOJIOTHH, B3aUMOCBSI3b C APYTHMU
€CTECTBEHHBIMM HayKaMH; HOBEHILINE TOCTHKEHUS
B 0071aCcTH OMOXMMHY M CTPYKTYPHOM OMOJIOTHH U

know:

chemical bases of vital activity, including the chemical
structure and properties of natural compounds, the
structural and functional organization of biopolymers,
macromolecules and their complexes, the main ways and
mechanisms of metabolism regulation, biochemical
mechanisms of the implementation of genetic
information; the theoretical and practical significance of
biochemistry and structural biology, the relationship
with other natural sciences; the latest achievements in
the field of biochemistry and structural biology and the
prospects for their use in various fields of the national
economy, medicine, pharmacy
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MEPCIICKTHBBI X UCIIOIB30BAHUS B PA3INIHBIX
00J1aCTSAX HAPOIHOTO XO3SHCTBA, MEIUITHHEI,
hapmariu

YMETh:

WCIIOJIb30BaTh 3HAHMSI OMOXUMHH U CTPYKTYPHOH
Onosioruu it OOBIACHEHUS BAKHEHIIINX
MIPOLIECCOB, MIPOUCXOAAIINX B OPTaHaX U TKAHIX
YeJIOBEKa, JKUBOTHBIX, PACTCHHI, IPOKAPHOT KaK B
HOpME, TaK U IPU BO3SHUKHOBEHUH TIATOJIOTHH;
HCIIONIE30BaTh OMOXUMHUYECKHE U CTPYKTYPHO-
OMOJIOrHYECKHE METOIBI UCCIICIOBAHMS B
AKCIIEPUMEHTANBHOIN OHOJIOTHH;

BJIAJETh:

OCHOBHBIMU IIPUEMaMU U3yUYCHHUsI CTPYKTYPBI U
(hYyHKITMI XUMHUYECKOTO BELIECTB, BXOAIINX B
COCTaB )KHBBIX OPTaHU3MOB U CTPYKTYPHO-
(hyHKITMOHAIBHBIX 0COOCHHOCTEH OMOIOIMYECKU
AKTUBHBIX BEIIECTB; METOAAMH KOJUYECTBEHHOTO U
KaueCTBEHHOTO OTIPEIEICHHUS IPUPOTHBIX
COEIUHEHUN

be able to:

to use the knowledge of biochemistry and structural
biology to explain the most important processes
occurring in the organs and tissues of humans, animals,
plants, prokaryotes both in normal and in the occurrence
of pathology; to use biochemical and structural-
biological methods of research in experimental biology;
have skills in:

the main methods of studying the structure and functions
of chemical substances that are part of living organisms
and the structural and functional features of biologically
active substances; methods of quantitative and
qualitative determination of natural compounds

Cemectp uzyueHust y4eOHON TUCIIMIUIMHBI, MOTYJIS / 2 2
Semester of study

IMpepexsusutsl / Prerequisites Xumust Chemistry
TpyaoeMKoCTh B 3a4€THBIX eAHAIIAX (KpeanuTax) / 6 6
Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 96/120 96/120

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

OT4eTsl 110 TAOOpaTOPHBIM paboTaM, MUCEMEHHAS
KOHTpOJIbHAs padoTa
DK3aMeH

Laboratory reports, written test
Exam
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Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
Yueonas qucuuminHa «KKoMmnboTepHas aareopa», MoayJib «AHAIU3 JaHHBIX /
Academic discipline «Computer Algebra», module «Data analysis»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

OcHoBEHI paboThI B cpene Mathematica; BeipakeHue
KaK OCHOBHAsI CTPYKTypa JaHHBIX;
(yHKIMOHANBHAS MMapajurma; mpaBuia
npeoOpa3oBaHMii; TPUHIUIIBI JIOKATHU3AINN
MEPEMEHHBIX; YIPaBICHUE BEIYUCIUTEIHHBIM
MIPOIIECCOM; AITOPUTMBI OMOMH()OPMATHKH

Basics of working in the Mathematica environment;
expression as the main data structure; functional
paradigm; Transformation rules principles of
localization of variables; control of the computing
process; Bioinformatics algorithms

dopmupyemsbie kommerenimun / The formed
competences

[IpuMeHATh CUCTEMBI KOMITLIOTEPHOH anreOpsl,
METOAbI onucaTeJbHOM CTaTUCTUKH AJI pCUICHU A
3a1a4 npodeccuoHaIbHOM AeATEIbHOCTH B 001aCTH
OMoOMH)XKeHepHH 1 OMOMH(OPMATHKH

To apply computer algebra systems, methods of
descriptive statistics to solve problems of professional
activity in the field of bioengineering and bioinformatics

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

3HATB!

- UJICOJIOTHIO CUCTEMBI U IPUHIUIIBI pabOThI B HEH;
MHCTPYMEHTAIbHBIE CPEACTBA, IIEMEHTHI
ynpasieHHs, HHTEP(EIC; CTPYKTYphI JaHHBIX;
0Cc00EHHOCTH TIOCTPOEHUSI (PYHKIINH MOJIb30BATENS,
BO3MOKHOCTH BU3yaJIM3allMHU HCCIIEI0BAaHUN U
oopmMiIeHus pe3yIbTaTOB UCCIIEI0BaHUH B BUE
MyOJIMKAIHIA; - TapaJiurMbl IPOTPAMMHUPOBAHHUS,
MOJIIEP’)KUBAEMBIE B CHCTEME, OCOOCHHOCTH SI3bIKa
[IPOrpaMMHUPOBAHUS;

YMETh:

- CO3/laBaTh U MCCIIEJ0BAaTh MaTEMaTUUECKHE,
KOMITBIOTEPHBIE, UMUTALIMOHHBIE MOAEITU
Pa3NUYHBIX YPOBHEH aOCTpaKLUK; - IPUMEHSTH
COBPEMEHHBI MaTEMaTUYECKUI annapar B

3¢ GEKTUBHON UHTETPAIN C MHCTPYMEHTAIBHBIMU
KOMITBIOTEPHBIMH MaTEMaTHYECKUMU CPEACTBAMU; -
pa3pabaTeIBaTh W aHATM3WPOBATH MPOTPAMMHBIE
pEUIeHNs IO TEMATHKE BBITIOTHIEMBIX
HCCIIeI0BaHNH; - KBATU(UIUPOBAHHO IPUMEHSTH
SI3BIK IPOTPaMMHUPOBAHUS COBPEMEHHOM CHCTEMBI
KOMITBIOTEPHOI MaTeMaTHKH; - TPOBOIUTH aHAJIH3

know:

- the ideology of the system and the principles of
working in it; tools, controls, interface; data structures;
features of building user functions; the ability to
visualize research and document research results in the
form of publications; - programming paradigms
supported in the system, features of the programming
language;

be able to:

- create and study mathematical, computer, simulation
models of various levels of abstraction; - to apply
modern mathematical apparatus in effective integration
with instrumental computer mathematical tools; - to
develop and analyze software solutions on the subject of
research; - competently apply the programming
language of a modern computer mathematics system; -
analyze research results, build information models; -
prepare materials for publication, including in electronic
publications, on the subject and results of research;

have skills in:

- methods and techniques for building models of objects,
data, processes, systems; - methods of research and
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PE3yJIbTaTOB UCCIICIOBAHUMN, CTPOUTh
“H(OPMAIIMOHHBIE MOJIEIIH; - TOTOBUTh MaTE€PHAJIbI
K MyOJIMKAIUK, B TOM YKCIIE B DJICKTPOHHBIX
U3JIAaHUSX, TI0 TEMATHKE U PE3yJIbTaTaM
MIPOBOAMMBIX UCCIICOBAHUH.

BIIAJICTh:

- METOJIaMH | MPUEMaMHU IOCTPOSHUS MOIeIIeH
00BEKTOB, JJAHHBIX, IPOIIECCOB, CUCTEM; -
METOJIAMHU HCCIIEI0OBAHHI U pelICHHs IPpo0ieM
MaTeMaTHUYECKOTO COICPIKAHHUS C UCTIOIb30BaHHEM
MAaTEMATUYCCKNX KOMITBIOTCPHBIX HpI/IJIO)KCHI/Iﬁ.

solving problems of mathematical content using
mathematical computer applications

Cemectp nzyueHust y4eOHON TUCIIMIUTMHBI, MOIYJIS /
Semester of study

3

3

IpepexBusutsl / Prerequisites

Jluneiinas anrebpa, MaTeMaTH4ecKui aHAIN3

Linear Algebra, Mathematical Analysis

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

camocTosTenbHoi pabotsl / 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

[TucrmeHHast KOHTpOJIbHAS paboTa
OK3aMeH

Written test
Exam
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Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
Yyeonas nucumminna «OnucareIbHasi CTATHCTHKA», MOAYJIb « AHAJIN3 JaHHBIX» /
Academic discipline «Descriptive statistics», module «Data analysis»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

3aKOoHBI pacrpe/ieNIeHNs; YACTIOBbIC
XapaKTepUCTUKN OAHOMEPHBIX IPU3HAKOB;
XapaKTePUCTUKU PACCESHUS U (POPMBI
pacmpeeneHus; MHTepBaJbHOE OLICHUBAHNE,;
aHaJIN3 B3aMMOCBSI3M U 3aBUCHMOCTH TPH3HAKOB,
OCHOBBI PErPECCHOHHOI0 aHAJIN3a; IPOBEPKa
CTaTUCTUYECKUX MIIOTE3; CTATUCTUIECKUE
KPUTEPHH COTJIACHS

Laws of distribution; numerical characteristics of one-
dimensional features; scattering characteristics and
distribution patterns; interval assessment; analysis of the
interconnection and dependence of features; basics of
regression analysis; testing statistical hypotheses;
statistical criteria for consent

dopmupyemsbie komnerenimu / The formed
competences

[TpuMeHsTh cCTEMBI KOMITBIOTEPHOH anreOpsl,
METOJIbl OIIMCATENBHON CTATUCTHKY JUISl PEILIEHUS
3a51a4 Mpo(eCCUOHATIBHOMN EATENBHOCTH B 00J1aCTH
OnonHXeHepuu 1 OMonH(opMaTHKH

To apply computer algebra systems, methods of
descriptive statistics to solve problems of professional
activity in the field of bioengineering and bioinformatics

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

3HATh:

- OCHOBBI MATEMATHYECKON U ONMUCATEIBHOMN
CTaTUCTUKU; - METOJIBI U AITOPUTMBI JUTSl aHAJIM3a,
00pabOTKH M CHCTEMATU3UPOBAHNUS TaHHBIX;
YMETB:

- moI0UPaTh HEOOXOAUMYIO CTATUCTHYECKHE
MOJIETb WJTH aJITOPUTM JIJISl pEIIeHNs KOHKPETHOM
3aJla4m; - HccaenoBaTh 3Q(HEKTUBHOCTD
NPUMEHEHUS] CTATUCTUYECKOr0 METOAA JIIs
pellieHus TOCTaBJIEHHOMW 3a/1a4H;

BIIAJIETh!

- OCHOBHBIMH METO/IaMH NPea00paboTKH U
MpeIBapUTEIHHOTO aHAIN3a JAHHBIX; - OCHOBHBIMH
METOJIaMH BU3yaJM3aI[iH JaHHBIX; - OCHOBHBIMHU
CTaTHCTUYECKMMH METOJaMH MIPUHATUS PELICHUMH; -
HaBbIKaMHU KOMITBIOTEPHOHN peann3aiiid OCHOBHBIX
METO/O0B Ha sA3bIKE R

know:

- fundamentals of mathematical and descriptive
statistics; - methods and algorithms for data analysis,
processing and systematization;

be able to:

- select the necessary statistical model or algorithm for
solving a specific problem; - to study the effectiveness
of using the statistical method to solve the problem;

have skills in:

- the main methods of pre-processing and preliminary
analysis of data; - basic methods of data visualization; -
basic statistical methods of decision-making; - skills in
computer implementation of basic methods in the R
language

Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOIYIS /
Semester of study

4

4

IMpepexBusutsl / Prerequisites

Jluneiinas anreOpa, MaTeMaTH4ecKUi aHAIIN3

Linear Algebra, Mathematical Analysis
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TpymoeMKoCTh B 3a4€THBIX AUHHLAX (KpeanuTax) / 3 3
Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 50/58 50/58
camocTosTeapHOM pabotsl / Academic hour of

students' class work, hours of self-directed learning

TpeGoBanus u GOpPMBI TEKYIIEH 1 TPOMEKYTOUHON IInceMeHHas KOHTPOJIbHAS paboTa Written test
arrecranuu / Requirements and forms of current and 3auer Credit

interim certification
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Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
YuyeOHasi TUCHUNIHHA « MHUKPOGHOIOTHs», MOAY/Ib « MUKPOOGHOJIOTHsI H BUPYCOJIOTHsD» /
Academic discipline «Microbiology», module «Microbiology and Virology»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

Mopdoiiorus u CTpyKTypHasi OpraHU3aIus KIETOK
MIPOKAPHUOT; KYJIbTUBUPOBAHKUE U POCT
MHKPOOPTaHU3MOB; JIeHCTBHE (haKTOPOB BHEITHEH
Cpebl Ha KU3HEAESITEIbHOCTh MUKPOOPTaHHU3MOB;
MeTabO0JIM3M MUKPOOPTaHU3MOB; T€HETHKA
MIPOKAPHOT; B3aNMOOTHOIIIEHUSI MUKPOOPTaHI3MOB
C MHUKpPO- U MaKpOOPTraHU3MaMH;, CUCTEMATHKA U
TPYIIIBI MPOKAPUOT

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

XapakTepu30BaTh OCHOBHBIE IPYIIITHI
MHUKPOOPTaHU3MOB U BUPYCOB, OCOOCHHOCTH UX
KU3HEACSITEIHbHOCTH U B3aUMOIEUCTBUS C IPYTUMU
OpraHU3MaMu C IeJIbl0 ONOTEXHOIOTHYECKOTO
HCIIOJIb30BaHU

To characterize the main groups of microorganisms and

viruses, the features of their vital activity and interaction
with other organisms for the purpose of biotechnological
use

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

3HATB!

- CTPYKTYpPHYIO OpPraHU3aINI0 U 3aKOHOMEPHOCTH
(YHKIIMOHUPOBAHHUS KIETOK MPOKAPHUOT; -
XapaKTEepUCTHUKY OCHOBHBIX I'PYIIIT MPOKAapHOT, UX
MIpeICTaBUTENEH; - POJIb MUKPOOPTaHMU3MOB B
KpyroBOpOTE BEIIECTB, TOYBOOOPA30BATEIBHBIX
mporeccax M II0A0POIUH MOYB, B IepepaboTKe
OTXOJIOB NPOU3BOJCTB U JETOKCUKALINHU BEILECTB; -
MIPaKTHYECKOE UCITOJIb30BaHNE MUKPOOPTaHU3MOB;
YMETh:

- HCIIOJIB30BaTh TEOPETUUECKHE 3HAHUS 110
MUKpPOOHOJIOTHH B KA4E€CTBE HAYIHOH OCHOBBI
MUKpPOOHOIOTHIECKON TPOMBIIITIEHHOCTH H
OMOTEXHOJIOTUH; - UCIOIb30BAaTh OCHOBHBIE
METOJIbI pabOTHI C MUKPOOPTaHU3MaMH B
MIPaKTHYECKOH e TeIbHOCTH;

BIIAJIETh:

- METOANYECKUMH NIPHUEMaMH PaOOTHI C
MHKpPOOPTraHU3MaMH; - METOAAMH W3Y9eHUS

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;

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
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MOP(]OIOrHYECKUX U OCHOBHBIX (DH3HOIIOTO-
OMOXMMHYECKUX CBOMCTB MUKPOOPTAaHU3MOB; -
METOJIaMHU KOJTMIECTBEHHOTO yUeTa
MUKPOOPTAaHU3MOB; - OCHOBHBIMU IPUHIIUIIAMU
BHJIOBOW MJICHTU(UKAIUY MUKPOOPTAHU3MOB,

microorganisms; - the basic principles of species
identification of microorganisms.

Cemectp nsyueHus y4eOHOW TUCIIMTUTMHBI, MOJTYIIS / 3 3
Semester of study

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

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 72/36 72/36

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

OT4eTsI 1o 1ab0PaTOPHBIM PabOTaM, TECTHI
OKk3ameH

Laboratory reports, tests
Exam
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Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
YyeGHasi TucHUILVINHA «Bupycosorus», Moaysib « MUKPOOHOJIOTHSI M BUPYCOJIOTHsI /
Academic discipline «Virology», module «Microbiology and Virology»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

OO01mas BUPYCOJIOTHS; B3aUMOJICHCTBHE BUPYCOB C
KJIETKOM-X03sIMHOM; OakTeprodaru; BUPYCHEIC

MH(DEKINN; XapaKTEePUCTHKA OTAEITHFHBIX CEMEHCTB
BHUPYCOB, MATOTCHHBIX JIJIS1 YEJIOBEKA U KUBOTHBIX

General virology; interaction of viruses with the host
cell; Bacteriophages; viral infections; Characteristics of
Individual Families of Viruses Pathogenic to Humans
and Animals

dopmupyemsbie komnerenimu / The formed
competences

XapakTepu3oBaTh OCHOBHBIE IPYIIIIHI
MHUKPOOPTaHU3MOB U BUPYCOB, OCOOCHHOCTH UX
KU3HEACATEIBHOCTH U B3aNMOJEHCTBUS C JPYTHMHU
OpraHM3MaMu C IeJIbl0 ONOTEXHOIOTHYECKOTO
WCIIOJIb30BaHU

To characterize the main groups of microorganisms and

viruses, the features of their vital activity and interaction
with other organisms for the purpose of biotechnological
use

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

3HATB:

- OCHOBHbBIE CEMENCTBA BUPYCOB >KUBOTHBIX U
pacTeHu, OTAENbHBIX PEACTABUTENIEH YMEPEHHBIX
Y BUPYJIEHTHBIX OakTepro(aros; - OCHOBHEIE
CXEMBI PEIUINKALIMH BUPYCOB PAaCTEHH, >KUBOTHBIX
1 0aKTepuil B 3aBUCMOCTH OT THIIA TEHOMHOMN
HYKJIEMHOBOW KHCJIOTBI; - OTAEIBHBIX
MpeCTaBUTENeH BUPYCOB JKUBOTHBIX U PACTEHHH,
BBI3BIBAIOIIMX HAW00JIee 3HAYMMbIC MHPEKITUH U
METO/BI UX MPOPUIAKTHKY U JICUEHHUST; - IPUMEPEI
HCTOJIb30BaHHS BUPYCOB B KAYECTBE BEKTOPOB B
TFeHETHUECKON MHXEHEPHUH, OMOTEXHOIOTUH U
TeHOTEpaIuu.

YMETh:

- ompeneNATs TUTp Oakreprodara, IPOBOAUTH
OYHUCTKY OakTepuodara, mony4ars Garoiams3arsl ¢
BBICOKUM TUTPOM, (ParoTUIUPOBATh OAKTEPHU U
OIIPEAEIATH CIIEKTP JIUTHUECKOTO IEHCTBUS
OakTeprodaros; - MPOBOJANUTH JTU30TCHU3AITHIO
OaxTepuii ¥ BBISBIATH JTU30TEHHBIE I TAMMBI; -
Beitenats JJHK u3 gactun 6akrepuodara; -
nony4ats [IIP-npoaykTel npu amrndukanim
¢arosoii JIHK; - npoBoauTh pecTpuKInio Garopoii

know:

- the main families of animal and plant viruses,
individual representatives of temperate and virulent
bacteriophages; - basic replication schemes 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,
phagotype bacteria and determine the spectrum of lytic
action of bacteriophages; - Carry out lysogenization of
bacteria and identify lysogenic strains; - extract DNA
from bacteriophage particles; - obtain PCR products by
amplification of phage DNA,; - to restrict phage DNA, -
carry out electrophoretic separation of DNA molecules;
have skills in:

- virological terms and be fluent in the literature on
virology; - experimental methods for determining and
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JHK; - mpoBoauTh 351eKTpohopeTHIecKoe
pasznenenue moiaekyn JHK;

BJIAJIETh!

- BUPYCOJIOTHYECKUMHU TEPMUHAMHU 1 CBOOOTHO
OPUEHTHUPOBATHCS B JIMTEPATYPE 10 BUPYCOJIOTUH; -
SKCIEPUMEHTAJIbHBIMU METOAAMU ONPEACIICHUS U
paboThI ¢ BUpycaMH U BUPYCHBIMHU BEKTOPAMH; -
MCTOJaMH aHa/IM3a BUPYCHBIX KOMIIOHCHTOB U
BBISIBJICHUS BUPYCOB

working with viruses and viral vectors; - methods of
analysis of viral components and detection of viruses

CemecTp nzydeHus: yaeOHOM JUCTIUITITNHBI, MOTYJIS / 4 4
Semester of study

IMpepexBusnts / Prerequisites - -
TpynoeMKoCTh B 3a4€THBIX eAMHALIAX (KpeanuTax) / 3 3
Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 56/52 56/52

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

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

OT4eTsI 10 Ta60PaTOPHBIM PabOTaM, TECTHI
DK3amMeH

Laboratory reports, tests
Exam
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Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
YyeGHasi TUCHUIINHA « BHOTEXHOJIOrUsI IPOKAPHOT U rPUOOB», MOy b «BHoTexHom0TUsD» /
Academic discipline «Biotechnology of prokaryotes and fungi», module «Biotechnology»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJTYJIS
/ Brief summary

OcCHOBHEBIE O6’I)6KTI>I, HCIIOJIb3YCMbIC B
6I/IOTCXHOJ'IOI‘I/II/I; XapaKTCpUCTHKA CUHTC3UPYCMbBIX
MU IIPaKTHYCCKHU 3HAYNMbIX MCTaGOJ’IHTOB;
METOABI TCHETHUYECKOM HWHXXCHCPHUU I MMOJTYUYCHUA
MPOMBIIIJICHHBIX HITAMMOB; OpraHu3anuys
OMOTEXHOJIOTHYECKOTO IMPpONU3BOACTBA; OCHOBHBIC
CTaauu MOJIYUYCHU HEICBBIX MTPOAYKTOB Ha
OHOTEXHOJIOTHIECKOM ITPOU3BOJACTBC

The main objects used in biotechnology; characteristics
of the practically significant metabolites synthesized by
them; methods of genetic engineering to obtain
industrial strains; organization of biotechnological
production; The main stages of obtaining target products
in biotechnological production

dopmupyemsbie komnerenimu / The formed
competences

OcCyIIecTBIATh TOA00P OHMOIOTHUECKUX 00BEKTOB
JU1s1 OHOTEXHOJIOTUYIECKHX MTPOU3BOJICTB,
NPUMEHATH METOIMYECKUE TOAXOIbI IO
YAYYILIEHUIO IPOU3BOICTBEHHBIX U 9KOHOMUYECKHX
XapaKTEePUCTHUK MPOTYIICHTOB METOAaMH iN VIVO 1
in vitro

To select biological objects for biotechnological
production, to apply methodological approaches to
improve the production and economic characteristics of
producers using in vivo and in vitro methods

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

3HATH!
- 0COOEHHOCTH OpraHU3aIMH KJIETOK MPOKapuoT U
rpuOOB, OTIPEAETSIONINE UX OMOTEXHOIOTHIECKOe
WCIIOTH30BAHUE; - OCHOBHBIC TPAKTHUECKU
3HAYUMBbIC METa0OJUTHI KJICTOK MUKPOOPTaHU3MOB;
- IPUHIIAIIBI CEJICKITUH TTPOAYIIEHTOB
OHMOJIOTHYECKH aKTUBHBIX COEITMHEHUH; -
TEXHOJIOTUH TOJIYICHHSI IEPBUYHBIX U BTOPUIHBIX
MeTabOJIHUTOB; - CHOCOOBI BRIPAIUBAHUS POKAPUOT
Y TpUOOB, XapaKTEPUCTHKH POCTA MUKPOOHBIX
KYJBTYP; - OCHOBHBIEC MPUHITUATIEI K METOBI
TEHETUIECKOW HHKEHEPHUH U TEXHOJIOTUN CO3TaHMS
pexombOuHanTHBIX JIHK; - MeToIbI TONTyueHue
TPAHCTEHHBIX OPTaHU3MOB; - 0COOCHHOCTH
AKCIPECCHUU TYKEPOTHBIX TCHOB B KJIETKaX
MIPOKAPUOT U IPHOOB, UCIIOIH30BAHUE BUPYCOB IS
CUHTE3a reTePOJIOTUYHBIX OCIIKOB; - IPUHITUIIBI
(hyHKIIMOHUPOBAHISI COBPEMEHHOTO 000pPYAOBAHWS,

know:

- features of the organization of prokaryotic and fungal
cells that determine their biotechnological use; - the
main practically significant metabolites of
microorganism cells; - principles of selection of
producers of biologically active compounds; -
technologies for obtaining primary and secondary
metabolites; - methods of growing prokaryotes and
fungi, growth characteristics of microbial cultures; -
basic principles and methods of genetic engineering and
technologies for creating recombinant DNA,; - methods
for obtaining transgenic organisms; - features of
expression of foreign genes in prokaryotic and fungal
cells, the use of viruses for the synthesis of heterologous
proteins; - principles of functioning of modern
equipment used on an industrial scale; - achievements of
biotechnology, features of the development of
biotechnological industries in the Republic of Belarus;
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MPUMEHSEMOTO B MPOMBIIIICHHBIX MaciTadax; -
JOCTHKEHHSI OMOTEXHOJIOTUH, 0COOCHHOCTH
pa3BUTHS OMOTEXHOJIOTHIECKUX TIPOU3BOJICTB B
Pecnyonuke benapycs;

YMETh:

- TIOJI30BaThCS MHUKPOOMOJIOTHYECKUMH METOAaAMHU
WCCIICIOBaHUS U UCIIOJIB30BATh UX MpH padoTe Ha
OMOTEXHOJIOTUYECKOM TIPOM3BOJICTBE; -
HCIIONTF30BATh KJIACCUYECKHE U COBPEMECHHBIE
METOJIbl TeHETUIECKOT0 KOHCTPYHUPOBAaHUS
MIPOYLICHTOB OMOJIOTMYECKU aKTUBHBIX BEIIICCTB; -
KOHCTPYHPOBATh, JEKOHTAMHUHHUPOBATH U
WCTIONIE30BaTh PA3INYHBIC THITHI ITUTATENBHBIX CPEl
JUTSL KYJIbTUBUPOBAHUS OMOJIOTMYECKUX OOBEKTOB U
MOJTyYEHUS IIEJICBBIX MPOIYKTOB;

BIIAJICTh:

- na(opMareii 00 OCHOBHBIX TPYIIaX
MHUKPOOPTraHU3MOB U BUPYCOB, 0COOCHHOCTSIX MX
KU3HEACSTEIHHOCTH, B3aNMOACUCTBUS C IPYTHMH
OpraHM3MaMH; - IPUHIIAIIAMH T000pa
OHOJIOTHYECKHUX OOBEKTOB IS
OMOTEXHOIIOTUIECKIX TIPOU3BOJICTB, a TAKKE
METOJIMYECKIMH TTOJIXOAMH TI0 YITyUIICHHIO UX
MIPOM3BOJICTBEHHBIX XapaKTEPUCTUK METOJIAMH in
ViVO M in Vitro; - OCHOBHEIMH CBEICHUSIMHU 00
OpraHHU3aly OMOTEXHOIOTHIECKOTO

be able to:

- use microbiological research methods and use them
when working in biotechnological production; - to use
classical and modern methods of genetic design of
producers of biologically active substances; - design,
decontaminate and use various types of culture media
for the cultivation of biological objects and obtaining
target products;

have skills in:

- information about the main groups of microorganisms
and viruses, features of their vital functions, interaction
with other organisms; - principles of selection of
biological objects for biotechnological production, as
well as methodological approaches to improve their
production characteristics by in vivo and in vitro
methods; - basic information on the organization of
biotechnological production.

IIPOM3BOJICTBA.

Cemectp nzyueHus y4eOHON TUCIIMTUTMHBI, MOJTYJIS / 4 4
Semester of study

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

KosnruecTBO ayIMTOPHBIX YaCOB U YaCOB 46/62 46/62

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

Ortuetsl o nabopatopHbIM paboTtam, pedepar,
TECTHI
3auer

Laboratory reports, essay, tests
Credit
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Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
Yyeonasi nucumminaa « BHOTEXHOJIOTHS IYKapuoOT», MOy b «BuoTexHomorus» /
Academic discipline «Biotechnology of eukaryotes», module «Biotechnology»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

KiieTo4yHbIe TEXHOJIOTUY B CEICKIIUH PACTCHHH;
JIHK-Mapkepbl 1 UX UCTIONIb30BaHUE B CEIICKIIUH;
reHEeTHYeCKast HH)KCHEPHsI PACTCHUI 1 )KUBOTHBIX;
OMOTEXHOJIOTHH MUKPOKJIOHAILHOTO Pa3MHOKEHHS
1 03/I0POBJICHUSI PACTEHHIA; OMOTEXHOJIOT MU
HOJTy4YEHHs] BTOPUYHBIX META0OJIHUTOB PACTCHHUII;
OMOTEXHOJIOTHYECKHE MOIXO/IbI B COXPAHEHHN
reHO(OH/1a PACTeHUIT; OMOTEXHOIOTUYECKUE
HPHEMbI BOCIIPOM3BOJICTBA CEIbCKOXO03SHCTBEHHBIX
’KUBOTHBIX; OMOTEXHOJIOTMH KOPMOBBIX U
BETEPHUHAPHBIX NIPEIIapaToOB

Cell technologies in plant breeding; DNA markers and
their use in breeding; genetic engineering of plants and
animals; biotechnologies of microclonal propagation and
plant rehabilitation; biotechnology for obtaining
secondary plant metabolites; biotechnological
approaches to the preservation of the plant gene pool;
biotechnological methods of reproduction of farm
animals; biotechnology of feed and veterinary drugs

dopmupyemsbie komnerenimu / The formed
competences

OcCyIIecTBIATh TOA00P OHMOIOTHUECKUX 00 BEKTOR
JU1s1 OHOTEXHOJIOTUIECKHX MTPOU3BOJICTB,
MPUMEHSTh METOMYECKUE TOAXOIbI [0
YIYUIIEHUIO TPOU3BOICTBEHHBIX U SKOHOMHUECKUX
XapaKTEePUCTHUK MPOIYIICHTOB METOAaMH iN VIVO 1
in vitro

To select biological objects for biotechnological
production, to apply methodological approaches to
improve the production and economic characteristics of
producers using in vivo and in vitro methods

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

3HaTh:

- KJIETOYHBIE TEXHOJIOTUH, UCIIOIb3YEMBIE JIJIS
YCKOPEHHMS CEJIEKLIMOHHOTO IpoLecca
CEJIbCKOXO3SIMCTBEHHBIX PACTECHUI U JKUBOTHBIX; -
OCHOBHBIE TUIIBI MOJIEKYJIIPHBIX MapKEPOB,
HCHONB3YEMBIX AJIs1 HACHTU(HUKALNN T€HOTHIIOB,
MaCIOPTHU3AIMH COPTOB CEIbCKOXO035HICTBEHHBIX
pacTeHui U OPOJI KUBOTHBIX; - METOBI U
HaIlpaBJICHUS CO3JAHMS TPAHCTCHHBIX PACTEHUH U
KHUBOTHBIX; - CHOCOOBI MUKPOKIJIOHAIBHOTO
Pa3MHOXKEHUS PAaCTEHUH 1 OMOTEXHOJIOTHIECKHE
IIPUEMBI BOCIIPOU3BOJCTBA CEIBCKOXO035HCTBEHHBIX
JKUBOTHBIX; - IPEUMYILECTBA U HEJOCTATKU
00BEKTOB OMOTEXHOJIOTUH PACTUTEIHHOTO U
JKUBOTHOT'O IPOUCXOXKACHUS ISl IOJyYEHHUS

know:

- Cell technologies used to accelerate the breeding
process of agricultural plants and animals; - the main
types of molecular markers used for the identification of
genotypes, certification of varieties of agricultural plants
and animal breeds; - Methods and directions for the
creation of transgenic plants and animals; - methods of
microclonal reproduction of plants and biotechnological
methods of reproduction of farm animals; - advantages
and disadvantages of biotechnology objects of plant and
animal origin for the production of recombinant
therapeutic proteins in comparison with microbial
producers; - technology for cryopreservation of objects
of plant and animal origin; - examples of the use of plant
objects for the production of biofuels, phytoremediation;
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PEKOMOMHAHTHBIX TEPANIEBTHYCCKUX OEIKOB T10
CPaBHEHHIO C MUKPOOHBIMHU MTPOITYLIEHTAMH; -
TEXHOJIOTHIO KPHOKOHCEPBAUK 00HEKTOB
PacTUTENBHOTO U )KUBOTHOT'O IPOUCXOXKICHUS; -
MPUMEPHI UCTIONB30BaHMS PACTHTENBHBIX O0BEKTOB
JUTS TIOJTydeHus] OMOTOIUTHBA, PUTOPEME AT
YMETB:

- OCYIIECTBIISTH MOJIOOP METOIOB KJIECTOUHOU
TeHHOI WH)KEHEPUH IS TOBBIICHHS

3¢ (heKTUBHOCTH PACTEHUEBOICTBA,
KUBOTHOBO/ICTBA; - pa3pabaThiBaTh PEKOMEH AN
10 ONTHMH3ALIH TEXHOJIOTHH MUKPOKJIOHAILHOTO
Pa3MHOXCEHUS U COXpaHEHHs TeHO(POH 1A PACTCHUH,
MOJTy4eHUs1 0€3BUPYCHOTO IMOCAJ0YHOTO
MaTepHaa, HOBBIIICHUIO IPOYKIIMU BTOPUIHBIX
MeTabOoJIUTOB KyJIbTypaMH KIETOK, TKAHEH 1
OpraHOB PacTEHUH;

BIIAJICTh!

- HaBBIKaMH 00eCIIeueHHs YCIIOBUI aCeNTHUKHU TIPH
paboTe B OMOTEXHOIOTHUECKUX JTab0paTOpHUsiX; -
METOIaMH TIOJTyYSHHS U TOJIICPIKAHHS KYJIBTYP
PaCTHTENBFHBIX M )KUBOTHBIX KIIETOK

be able to:

- select methods of cell and genetic engineering to
improve the efficiency of crop production, animal
husbandry; - to develop recommendations for optimizing
technologies for microclonal reproduction and
preservation of the plant gene pool, obtaining virus-free
planting material, increasing the production of secondary
metabolites by cultures of plant cells, tissues and organs;
have skills in:

- skills in ensuring asepsis conditions when working in
biotechnological laboratories; - methods of obtaining
and maintaining cultures of plant and animal cells

Cemectp nzyueHus: yd4eOHON TUCIMIUIMHBL, MOLYIS / 4 4
Semester of study

IMpepexBusutsl / Prerequisites Knerounast 6nomnorust Cell Biology
TpynoeMKoCTh B 3aU€THBIX eUHHIAX (KpeanuTax) / 3 3
Credit units

KonnuecTBo ayTMTOPHBIX YacOB U 4acoB 48/60 48/60

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

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

Ortuetsl o nabopatopHbIM paboTtam, pedepar,
3auer

Laboratory reports, essay,
Credit
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Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
YyeGHasi TUCHUIINHA «BBeieHHe B 6a3bl JAHHBIX», MOAY.Ib «BoJiblIKe TaHHbIE U 6a3bI JAHHBIX» /
Academic discipline «Introduction to Databases», module «Big Data and Databases»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

MonenupoBaHHbIC TaHHBIX; MOJICIH TAHHBIX;
MPOSKTUPOBaHUe 0a3 JaHHBIX; S3bIK OTMUCAHUS
3ampocoB SQL; apxuTtekTypa 06a3 JaHHBIX; CHCTEMBI
ynpasienus 6a3 ganaeix MICROSOFT SQL
SERVER u ACCESS

Modeled data; Data models database design; SQL query
description language; database architecture;
MICROSOFT SQL SERVER and ACCESS database
management systems

dopmupyemsbie kommerenimun / The formed
competences

Hcronp30BaTh METOABI HHTEIUIEKTYAIBHOTO
aHaM3a OMONOTMYECKUX JaHHBIX, HABBIKU PaOOTHI
B Unix-cucremax, MeTo/ibl 00pab0TKH OOIBIINX
JAHHBIX U TEXHOJIOTUH WX OpraHU3aluy B BHJE 0a3
JAHHBIX JUIS PEIICHHUS MPAKTHYECKUX 3a/1a9 B
o0acTi OMOMHKEHEPHH 1 OMOMH(DOPMATHKH

Use methods of intellectual analysis of biological data,
skills in working in Unix systems, methods of
processing big data and technologies for their
organization in the form of databases to solve practical
problems in the field of bioengineering and
bioinformatics

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

3HATB!
OCHOBBI TEXHOJIOTHH 0a3 JAHHBIX U MPUHIIATIBI
MOCTPOCHHUS CHCTEM YIPaBICHHS 0a3aMH JTAaHHBIX;
MPUHIIUIIBI MOJICTUPOBAHMS JAHHBIX U OCHOBHBIC
MOJIEJIM TAHHBIX; SI3BIK MIOCTPOEHUS 3ampocoB SQL;
OCHOBHBIC TIPUEMBI POCKTUPOBAHUS U Pa3pabOTKU
PENSIUOHHBIX 0a3 JAHHBIX CPEJICTBAMHU
COBpPEMEHHBIX CHCTEM YIpaBlIeHHs OazamMu
JTAHHBIX.

YMETh:

BBITTOJTHATH HH(OIOTHIECKOE MOJIETUPOBAHNE
MpeIMETHON 001acTH; pa3pabaTeiBaTh Oa3bl
JAHHBIX C UCIIOJIb30BAaHUEM CPEICTB COBPEMEHHBIX
CHCTEM YIpaBJIeHHsI 0a3aMu JTaHHBIX; TBOPUECKH U
3¢ (HEeKTUBHO MCITIOJIb30BATh MOJTYUYCHHbIC 3HAHUS B
cBOeH Mpo(hecCHOHATBHOMN AEATEIbHOCTH.
BIIAJIETh:

HaBbIKAMH MMPOCKTHUPOBAHUS PEIISIIHOHHBIX 0ax
JTAHHBIX, HABBIKAMY Pa3paOOTKH U MPOTPAMMHOMN
peanuzanuu 6a3 JaHHBIX C UCIOJIH30BaHUEM
cucTeM ympasieHus 6azamu gaHabplx SQL Server u

know:

the basics of database technology and the principles of
building database management systems; principles of
data modeling and basic data models; SQL query
language; basic methods of designing and developing
relational databases by means of modern database
management systems.

be able to:

perform infological modeling of the subject area;
develop databases using modern database management
systems; creatively and effectively use the knowledge
gained in their professional activities.

have skills in:

Skills in designing relational BACH data, skills in the
development and software implementation of databases
using SQL Server and MS Access database management
systems
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MS Access

Cemectp n3ydeHust yaeOHOM JUCTIMITIINHBI, MOIYIIS / 5 5
Semester of study

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

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 54/54 54/54

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

Ot4etsl o MabopaTtopHeIM pabotam, pedepar,
TECTHI
3auer

Laboratory reports, essay, tests
Credit
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Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
YyeoHasi TucuUINHA «CTATHCTHYECKHIA AaHAIN3 TAHHBIX OHOJIOrMYECKHX HCCIIe0BAHUID, MOAY.Ib «BoJiblne qaHHbIe U 6a3bI JAHHBIX» /
Academic discipline «Statistical Analysis of Biological Research Data», module «Big Data and Databases»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

OnucarenpHasi CTAaTUCTUKA, BEPOSTHOCTH B
CTaTUCTUKE; CTATUCTUYECKHUE MapAMETPhI U UX
OIIEHKa, TEXHUKU NMPOBEPKU TUIOTE3; IPUMEHEHUE
HenapamMeTPUYECKUX METOJOB aHajln3a JaHHbBIX,
MOUCK B3aUMOCBSI3€M; IPOBEPKA TMIIOTE3 U UX
OILIEHKA; CTATHMCTHKA B MHBIX OMOJIOTHYECKUX
HayKax, aHaJIA3 SMHUJEMUOJIOTHYECKHUX
HCCIeI0BaHUN

Descriptive statistics, probability in statistics; statistical
parameters and their evaluation, techniques for testing
hypotheses; the use of non-parametric methods of data
analysis, the search for relationships; testing hypotheses
and their evaluation,; statistics in other biological
sciences, analysis of epidemiological studies

dopmupyemsbie komnerenimu / The formed
competences

Hcnonb30BaTh METOABI HHTEIIIEKTYAIBHOTO
aHaM3a OMONOTMYECKUX JaHHBIX, HABBIKU PaOOTHI
B Unix-cucremax, MeToibl 00pab0TKH OOIBIINX
JAHHBIX U TEXHOJIOTUH WX OpraHu3aluy B BHJE 0a3
JAHHBIX JUIS PEIICHUS MPAKTHYECKUX 3a/1a9 B
o0acTn OMOMHXXeHepHH U OMOMH(DOPMATHKH

Use methods of intellectual analysis of biological data,
skills in working in Unix systems, methods of
processing big data and technologies for their
organization in the form of databases to solve practical
problems in the field of bioengineering and
bioinformatics

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

3HATD:
- OCHOBHBIE TEPMUHBI B CTATUCTHUKE; - BAKHEUIITHE
CTaTUCTHYECKHUE TECTHI U1 aHaIn3a
OMOJIOTMYECKUX JaHHBIX; - YCIOBUS IPUMEHEHHUS
mapaMeTpUIeCKNX U HEMapaMeTPUIECKUX METOJIOB
aHaJIM3a; - OCHOBHBIE METO/IbI POSKTUPOBAHUS 1
aHaJIM3a SMUAEMHUOIOTMYECKUX UCCIEI0BaHNM; -
0COOEHHOCTH MMPUMEHEHUS CTATUCTHIECKOTO
aHaJIM3a B OMOJIOrHYECKUX UCCIIENOBAHMIX.

YMETB:

- opMynpoBaTh HYJEBYIO U ATbTCPHATHBHEIC
TCUIIOTE3bI; - CTPOUTH I'pauKu Ha OCHOBE
SKCIEPUMEHTAJIbHBIX JAHHBIX; - BHIYUCIIATD
BayKHEHIIINE MTOKA3aTEIN ONMUCATEILHOM
CTaTUCTHUKM; - CPDABHUBATH JIBE B 00JIee BEIOOPKH; -
BBITMIOJIHSTh PErPECCUOHHBINA U KOPPEISIUOHHBIN
AHAJIU3bI; - OLICHUBATh MOLLHOCTH U pa3Mep
BBIOOPKH JuTst AaHHBIX M0 Person-Time Data; -

know:

- basic terms in statistics; - Critical statistical tests for
the analysis of biological data - conditions for the use of
parametric and non-parametric methods of analysis; -
basic methods for designing and analyzing
epidemiological studies; - Features of the use of
statistical analysis in biological research.

be able to:

- formulate zero and alternative hypotheses; - build
graphs based on experimental data; - Calculate the most
important indicators of descriptive statistics; - compare
two or more samples; - perform regression and
correlation analyses; - Estimate sample power and
sample size for Person-Time Data - Analyze statistical
analysis data and interpret it.

have skills in:

- methods of comparison of the studied populations; -
methods for estimating sample parameters; - methods for
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AHAJTM3UPOBATH JIAHHBIC CTATUCTHYECKOTO aHATN3a
U €r0 HHTEPIPETHPOBATb.

BJIAJICTh:

- METOIaMH CPABHEHUS UCCIIEAYEMbIX
COBOKYITHOCTEH; - METOZ[aMHU OICHKH MapaMeTPOB
BBIOOPKH; - METOaMH MIPOCKTHPOBAHUS M aHAIN3a
SMHIEMHOJIOTHYECKUX UCCIICIOBAHUIT; - METOJAMH
00OHaAPY)KCHUS B3aUMOCBSI3CH MEKITY
OMOJIOrMYECKHUMH MPU3HAKAMH U OTPAHUYCHUAMH
10 X IPUMCHEHHIO

designing and analyzing epidemiological studies; -
methods for detecting the relationship between
biological characteristics and restrictions on their use

Cemectp nzyueHust y4eOHON TUCIIMIUTMHBI, MOIYJIS / 5 5
Semester of study

Ipepexsusutsl / Prerequisites - -
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

Ortuetsl o naboparopHbIM pabotam, pedepar,
TECTHI
3auer

Laboratory reports, essay, tests
Credit
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Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
Yyeonasi nucumminna «buosiornyeckue H MeIHIMHCKHE 0a3bl JaHHBIX», MOYJIb «BoblIMe JaHHbIE H §a3bI AAHHBIX» /
Academic discipline «Biological and medical databases», module «Big Data and Databases»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

ba3bl TaHHBIX HYKIEWHOBBIX KHCIIOT; 0a3bl JaHHBIX
0eKoB, METa0OINTOB U METa0OJIMUECKUX TyTeH;
CIEeLMAIN3UPOBaHHbIE 0a3bl JaHHBIX

Nucleic acid databases; databases of proteins,
metabolites, and metabolic pathways; specialized
databases

dopmupyemsbie komnerenimun / The formed
competences

Hcronp30BaTh METOABI HHTEIUIEKTYAIBHOTO
aHa3a OMOJOTUYECKUX JaHHBIX, HABBIKK PabOThI
B Unix-cucremax, MeTo bl 00paboTKu OOJIBIINX
JaHHBIX M TEXHOJIOTWHU UX OpPraHW3alyy B BUJE 0a3
JAHHBIX JUTS PELICHUS MPAKTUIECKUX 33124 B
o0nacTi OMOMHXKEHEPHH 1 OMOMH(OPMaTHKH

Use methods of intellectual analysis of biological data,
skills in working in Unix systems, methods of
processing big data and technologies for their
organization in the form of databases to solve practical
problems in the field of bioengineering and
bioinformatics

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

3HATD:
KJIAaCCU(UKAIIIO OMOIOTHYECKIX 0a3 TaHHbIX;
Ha3BaHUS U 0COOCHHOCTH OpPTraHU3alluu
BaKHEHIINX 0a3 OMOJIOTMYECKUX U MEIUIIMHCKHUX
JIAHHBIX; BAYKHEUIIINE THITBI (JOPMATOB XPAHCHUS
OMOJIOrHYECKUX JAHHBIX.

YMETh:

MOJIy4YaTh ¥ 00pabaThIBaTh MEPBUUHBIC U
BTOpI/I‘IHBIe 6I/IOHOI‘I/I‘ICCKI/IC JAaHHBIC U3 paSJ’II/I‘IHLIX
0a3 JaHHBIX; UCIIOJIH30BaTh TEHOMHBIE Opay3ephl.
BJIAJICTh: HABBIKAMU HHTEPIPETANNU U
CHCTEMATU3aIUH JAHHBIX, TIOYUYCHHBIX U3
pa3nuYHbIX 0a3;

BIIAZIETH:

HaBBIKAMU aBTOMATH3AIMH TOTYUYCHHUS U
00pabOTKN OMONOTHIECKUX U MEITUITTHCKHAX
JaHHBIX.

know:

classification of biological databases; names and
features of the organization of the most important
biological and medical databases; the most important
types of formats for storing biological data.

be able to:

receive and process primary and secondary biological
data from various databases; use genomic browsers.
possess: skills of interpretation and systematization of
data obtained from various databases;

have skills in:

skills in automating the receipt and processing of
biological and medical data.

Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOIYIS / 6 6
Semester of study

IMpepexsusutsl / Prerequisites - -
TpynoeMKocTh B 3a4€THBIX eIUHHIAX (KpeanuTax) / 3 3

Credit units
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KOJ’II/I‘IGCTBO AyAUTOPHBIX YaCOB U 4aCOB
caMmocTosTeapHOM paborer / 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

Ortuetsl o nabopatopHbIM paboTtam, pedepar,
TECTBI
3auer

Laboratory reports, essay, tests
Credit
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Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
Y4yeOHasi IMCHMILIHHA KAHHOTAIMS T€HOMOB», MOAY.J1b «BoJibine 1aHHbIe U 6a3bI JAHHBIX)» /
Academic discipline «Genome annotationy», module «Big Data and Databases»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

BripaBHIBaHNE OHOJIOTUYECKUX
[IOCJIEZI0BATENBHOCTEN; CTPYKTYpHAS U
(yHKLIMOHANbHAS aHHOTALUS 3YKapUOTHIECKUX
T€HOMOB; CPaBHUTEJIbHBIN aHAJIN3 TEHOMOB

Alignment of biological sequences; structural and
functional annotation of eukaryotic genomes;
comparative analysis of genomes

dopmupyemsbie komnerenimu / The formed
competences

Wcnonn3oBaTh METOJblI UHTCJUICKTYAJIbHOT'O
aHayM3a OMOJOTHYECKUX JAHHBIX, HABBIKH PaOOTHI
B Unix-cucremax, MeTo bl 00paboTKN OOJIBIIHX
JAaHHBIX U TCXHOJIOTUU UX OPraHyU3ali B BUAC 633
JaHHBIX IJIA pCIICHHA NPaKTUYCCKUX 3a/1a4 B
o0yacTn OMoMH)XeHepHH U OMOMH(POPMATHKH

Use methods of intellectual analysis of biological data,
skills in working in Unix systems, methods of
processing big data and technologies for their
organization in the form of databases to solve practical
problems in the field of bioengineering and
bioinformatics

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

3HATB!

- OCHOBHBIC MOHATHS OMOMH(DOPMATHKH,
0COOCHHOCTH aJTOPUTMOB, CIIOIB3YEMBIX TIPU
penIeHusIX 3a1a4u OnONH(POPMATUKH,
TEOPETUUECKUE MTPENOCHUIKA HHPOPMAIIHOHHOTO
MOJIX0/1a K aHAIN3Y OMOJIOTHYECKUX JaHHBIX;
TEOPETHYECKUE OCHOBBI 00PaOOTKH JaHHBIX
MOJTHOT€HOMHOT'O CEKBEHUPOBAHHMS; - OCHOBHEIC
MPOTPaMMHBIE CPEJICTBA PAOOTHI C
OnonH(pOpPMaTHIECKUMU JaHHBIMH, UCTIONB3yEMbIC
B HACTOSIEE BPEMsI UCCIICAOBATEIISIMH B HX
po(ecCHOHAIBHOMN IESTEIbHOCTH.

YMETB!

- IPUMEHSATH HH(OPMAIIHOHHBIE ITOIXO/IbI K
aHaJIM3y TEHOMOB BBICOKOW CIIOKHOCTH; -
palMOHAIBHO HCTIONIB30BaTh B IPOQeCcCHOHATEHON
JeATEIILHOCTH TEXHOJIOTHU PabOTHI C JaHHBIMU
MOJTHOT€HOMHOT'O CEKBEHUPOBAHHUS; - KOPPEKTHO
MPEJCTABIISITh PE3ybTAThl HAYYHBIX
HCCIIeI0BaHNH; - UCTIONB30BaTh OCHOBHBIE
TEXHOJIOTHH BH3YaJH3aLHH Pe3yIbTaTOB
00pabOTKH TaHHBIX.

know:

- basic concepts of bioinformatics, features of algorithms
used in solving the problem of bioinformatics,
theoretical prerequisites of the information approach to
the analysis of biological data; theoretical foundations of
whole-genome sequencing data processing; - the main
software tools for working with bioinformatics data
currently used by researchers in their professional
activities.

be able to:

- apply information approaches to the analysis of highly
complex genomes; - rationally use technologies for
working with whole-genome sequencing data in
professional activities; - correctly present the results of
scientific research; - use basic technologies for
visualizing the results of data processing.

have skills in:

- scientific terminology of this branch of science;
sustainable skills in the rational use of information
technologies in the analysis of genomic data; - basic
skills and abilities to use information technologies to

91




BIIAJICTh!

- HAYYHOU TEPMHUHOJIOTHEN JaHHOrO pasnaena
HayKH; YCTOWINBHIMU HABBIKAMH PAIIHOHAIEHOTO
HCIOJIb30BaHUS HH(DOPMAIMOHHBIX TEXHOJOTHI
IIPY U aHAJIN3€ TCHOMHBIX JJAHHBIX; - 0230BBIMH
HaBBIKAMHU ¥ YMEHHUSIMH TPUMEHEHUS
“H(OPMAITMOHHBIX TEXHOJIOTUH JIJIsl aHAIH3a
JAaHHBIX U3 MCXKIYHApPOIHBIX 663 JaHHbIX
HYKJIEOTHIHBIX ¥ AMHHOKHCIIOTHBIX

analyze data from international non-data nucleotide and
amino acid sequences

IOCJIEAOBATENBHOCTEH.
Cemectp nzyueHust y4eOHON TUCIIMIUTMHBI, MOIYJIS / 6 6
Semester of study
Ipepexsusutsl / Prerequisites - -
TpynoeMKoCTh B 3a4€THBIX eAMHALIAX (KpeanuTax) / 3 3
Credit units
KonruecTBO ayIMTOPHBIX YAaCOB U YaCOB 60/48 60/48

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

Ortuetsl o naboparopHbIM pabotam, pedepar,
TECTHI
3auer

Laboratory reports, essay, tests
Credit
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Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
YyeGHasi TUCHUTINHA «PerysiTopHbie CHCTEMbI KJIETKW», MOAY.JIb «Perynsinusi MeTadoauzma /
Academic discipline «Cellular regulatory systemsy», module «Regulation of metabolismy

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

MeTtop! aHANN3a PETYIATOPHBIX MPOLECCOB;
MPUHIUIEI TPAHCKPUTILIMOHHON PETYJISIINY;
MOCTTPAaHCKPUIILIMOHHAS PETYJISILNSA; OpTaHU3aus
1 0COOCHHOCTH (PYHKIIMOHUPOBAHUS PETYIATOPHBIX
CHUCTEM; CUTHAJIM3AIH IPU CTPECCOBBIX PEaKINAX;
peryJsinys KJISTOUYHOIO IIMKJIa

Methods for the analysis of regulatory processes;
principles of transcriptional regulation; post-
transcriptional regulation; organization and features of
the functioning of regulatory systems; signaling in case
of stress reactions; regulation of the cell cycle

dopmupyemsbie kommerenimun / The formed
competences

Ucnonbs30BaTh 3HAHUS PETYISAINUNA KICTOUHBIX
MPOIIECCOB HA PA3TUYHBIX CTAAMSIX IKCIIPECCUU
TCHOMHOM MH(OPMAIIUHU, SMUTCHETUICCKIX
SIBJICHUM ¥ MEXaHU3MOB JIJISl PEIICHUS
IIPAKTUYECKUX 3a]a4 B chepe MeAULIUHBI U
CEJILCKOI'0 X03sIMCTBa

To use knowledge of the regulation of cellular processes
at various stages of expression of genomic information,
epigenetic phenomena and mechanisms to solve
practical problems in the field of medicine and
agriculture

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

3HATh!
- 00IIMe IPUHIIUTIBI PETYIISIIHA KISTOUHBIX
MIPOLIECCOB Ha Pa3IMYHBIX CTAAUAX HKCIPECCUU
TeHOMHOM WH(POPMAITUH; - TPHHIUITEI OpTaHNu3aI[IH
CEHCOPHBIX CUCTEM, CUTHAJIbHBIX KacKaJ0B U
PETYISTOPHBIX CETeH; - 0COOEHHOCTH OpraHU3alun
1 GYHKIMOHUPOBAHUS PETYISTOPHBIX CUCTEM B
KJIETKaX MPO- U 3YKapuoT; - MOJIEKYJISIPHbIE
MEXaHU3MbI B3aUMOICHCTBHUS PEryJIATOPHBIX
0€JIKOB C HyKJIIEMHOBBIMU KHCIIOTAMH; - OCHOBBI
Teopur MH(OpMAIMK B TPUMEHEHUHU K
PETYNATOPHBIM CHCTEMAaM, - IPUHIINIIBI JETEKIIH
KJIETKOM U3MEHEHUI OKpY KaroUle cpeipl 1
BHYTPHUKJIETOYHBIX CTPECCOB U OCOOCHHOCTH
PETYNATOPHBIX CUCTEM, KOHTPOIHPYIOIINX
KJIETOYHBIN TOMEOCTAa3, - MEXaHU3MBbI aJalTalluu
KJIETKH K CTPECCOBBIM YCIOBUSAM, - MOJIEKYJIIPHBIE
MEXaHU3MBbI MEKKJIETOUYHBIX KOMMYHHKAIIHH, -
MOJIEKYJISIPHBIE MEXaHU3MbI CUTHATTU3ALUN MEXKAY
MATOr€HHBIMU ¥ CUMOMOTHYECKHMU

know:

- general principles of regulation of cellular processes at
various stages of expression of genomic information;
principles of organization of sensor systems, signal
cascades and regulatory networks; - Features of the
organization and functioning of regulatory systems in
pro- and eukaryotic cells; - molecular mechanisms of
interaction of regulatory proteins with nucleic acids; -
the basics of information theory as applied to regulatory
systems, - the principles of cell detection of
environmental changes and intracellular stresses and the
features of regulatory systems that control cellular
homeostasis, - the mechanisms of cell adaptation to
stressful conditions, - molecular mechanisms of
intercellular communications, - molecular mechanisms
of signaling between pathogenic and symbiotic
microorganisms and their hosts; - mechanisms for
monitoring the stability of mMRNA, including the
principles of regulation using small regulatory RNAs
and the mechanism of RNA interference;
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MUKPOOPTaHU3MAMHU U UX X03€BaMU; - MEXaHU3MBI
koHTpoIsa crabmibHOCTH MPHK, B TOM umcie
MIPUHIINIIBL PETYIISIIAHU TPU TIOMOIITH MaJTBIX
perynaropusix PHK u mexanusm PHK-
uHTepepeHInn;

YMETB:

- IOCTPOUTH MOJIEIb PETYIATOPHOIO MOTHUBA; -
UICHTU(DUIIMPOBATH PETYIISTOPHEIC
MTOCIIEZI0BATENIEHOCTH B OaKTEPHAIIbHBIX TEHOMAX; -
IJIAHUPOBATH TEHETUYECKHE MOIN(DUKAINN
PETYJISATOPHBIX CUCTEM, HEOOXOIUMBIC JJIs
M3MEHEHUS CBOWCTB MUKPOOPTaHU3Ma B 3aJaHHOM
HaIpaBIIEHUH; - TIPEIOKUTH BO3MOXKHBIE TTYTH
TIOBBIIICHUSI I TTOHIKEHHUS SKCTIPECCUU
OTIpE/ICICHHBIX META00IMYECKUX MyTEH 3a CUeT
BO3JICHCTBHS HA N3BECTHBIE PETYISITOPHEIE
MIPOLIECCHI; - UCIIOIB30BaTh 3HAHUS O MPUHIIUITAX
perynisinuy MeTaboIM3Ma py CO3IaHuU
OpPraHU3MOB-TIPOIYIICHTOB KaKUX-TTHOO
COEIMHEHHIA; - OIICHUTh BO3MOKHBIE TTOCIIEICTBHUS
W3MEHEHUS YCIIOBUHM KyJIbTUBUPOBAHUS IS
OCHOBHBIX METa0OJMYECKUX ITPOIIECCOB
MOJIETTbHBIX OPTraHU3MOB
BJIA/IETh:

- TEpPMUHOJIOTHEHN yueOHOW AUCIUIIIHHBL; -
0a30BBIMU HABBIKAMH PAa0OTHI ¢ Oa3aMH JaHHBIX
PETYISTOPHBIX MOCIEI0BATENbHOCTEN; - METOJaMU
UACHTU(UKAIIMY U aHATIN3a PETYIISITOPHBIX
MocJe10BaTeNIbHOCTEN. - HH(popMauen o
JIOCTYITHBIX METOaX MOIU(UKAIINN TeHOMA
MTOTEHITUABHOTO MTPOAYIICHTA JIJIST YBETMICHUS
BBIX0/1a KOHEYHOTO MPOTYKTa

be able to:

- to build a model of the regulatory motive; - Identify
regulatory sequences in bacterial genomes - plan genetic
modifications of regulatory systems necessary to change
the properties of the microorganism in a given direction;
- to suggest possible ways to increase or decrease the
expression of certain metabolic pathways by influencing
known regulatory processes; - to use knowledge about
the principles of metabolism regulation when creating
organisms-producers of any compounds; - to assess the
possible consequences of changing the cultivation
conditions for the main metabolic processes of model
organisms

have skills in:

- the terminology of the academic discipline; - basic
skills in working with regulatory sequence databases; -
methods of identification and analysis of regulatory
sequences. - information on available methods of
modifying the genome of a potential producer to
increase the yield of the final product

Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOIYIS /
Semester of study

5

IMpepexBusutsl / Prerequisites
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TpymoeMKOCTh B 3a4ETHBIX SIHHUNAX (KpeauTax) / 3 3
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 54/66 54/66

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

Pedepar, TecTr
Ox3ameH

Essay, tests
Exam
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Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
YuyeGHasi TucHUIVINHA «B3auMoeiicTBe reHOMOBY, MOaY.ab «Peryssinusi MeTagoan3ma /
Academic discipline «Genome interactions», module «Regulation of metabolismy

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

OcCHOBHEBIE myTn B3aMMOICHCTBUSA T'CHOMOB,
B3aHUMOJCHCTBUE MAaKpOOpraHUu3MOB U UX
CI/IM6I/IOHTOB; B3aMMOJICHCTBHE T€HOMOB B CHCTEME
XO3SWH-TIapasuT

The main pathways of interaction between genomes;
interaction of macroorganisms and their symbionts;
Interaction of genomes in the host-parasite system

dopmupyemsie komnerenimu / The formed
competences

Hcnonw3oBaTh 3HaHUSA peryjsuru KIE€TOYHbIX
MMPOUECCOB Ha Pa3JIMYHbIX CTAJUAX OKCIIPECCUUN
TCHOMHOM I/IH(I)OpMaHI/II/I, SIMUI'CHCTUYCCKHUX
SIBIICHUH 1 MEXaHU3MOB AJI1 pCIICHUA
MNPaKTUYCCKUX 3a1a4 B C(i)epe MCIUIMWHBI 1
CEJIBLCKOT0 XO035MCTBa

To use knowledge of the regulation of cellular processes
at various stages of expression of genomic information,
epigenetic phenomena and mechanisms to solve
practical problems in the field of medicine and
agriculture

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

3HATH:
- MOJIEKYJISIPHBIE OCHOBBI MEXaHM3MOB OOMEHa
reHeTHYeckod uHpopMmanmeldn Mexny sSapoM H

OpraHejyiaMd, — TIyTH BIHUSHUS IIPOTHUCTOB,
MPOKapHOT W BHPYCOB Ha MAaKpOOPTaHW3M M
KJICTOYHBIE MIPOIIECCHI; - 0COOCHHOCTH

FEHETUYECKUE U
MOJIEKYJISIPHBIE MEXaHU3MbI CUMON03a; — BIIMSHHE
Mapa3sUTHYECKUX OPraHU3MOB Ha SKCIIPECCHIO TEHOB
B KJIETKaX X035€B.

YMETb:

— HCIOJIBb30BAaTh MOJIEKYJISIDHBIE U I'€HETUYECKUE
METOJBl TIPU HCCIEJOBAHUN CHMOMOTHYECKHX
OTHOIIEHWH B MPAKTUIECKOH paboTe; — MPUMEHITh

CUMOMOTHYECKUX OTHOIIECHHIA,

COBpPCMCHHLIC  MCTObL 6I/IOI/IH(1)OpMaTI/IKI/I JJIsL
HUCCICIO0BaAHUA MECXaHHU3MOB BSaHMOHeﬁCTBHﬁ
T€HOMOB, HWHTCPIpETaAlN TMMOJTY4YCHHBIX

PE3YIBTATOB U UX IPUMCHCHHS B OMOJIOTHYECKHUX U
6I/IOM€):[I/IL[I/IHCKI/IX HCCICOA0BAHUAX. - UCIIOJIB30BaTh
3HaHUA B o0acTu BHZ[OCI/IM6I/IOBa npu

To know:

- the molecular basis of the mechanisms of genetic
information exchange between the nucleus and
organelles; the ways in which protists, prokaryotes and
viruses influence the macroorganism and cellular
processes; features of symbiotic relationships, genetic
and molecular mechanisms of symbiosis; -the effect of
parasitic organisms on gene expression in host cells.

be able to:

- use molecular and genetic methods in the study of
symbiotic relationships in practical work; To apply
modern methods of bioinformatics to study the
mechanisms of genome interactions, interpret the results
obtained and their application in biological and
biomedical research. - use knowledge in the field of
endosymbiosis in the study of other genetic and
environmental disciplines.

have skills in:

- research and analytical skills in the subject area; -
scientific terminology of the relevant branch of science
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MMPOXOKACHUN

APyrux TCHCTUYCCKHX nu

OKOJIOTUYCCKHUX TUCIIHUILINH.

BJIAJIETD:

- HCCIENOBAaTENIbCKMMH U aHAJIUTHYECKUMHU
HaBBIKAMU pabOTHI B TMPEIMETHOW 00JIACTH;
HAay4YHOH  TEPMUHOJIOTHEH  COOTBETCTBYIOILLETO

pa3aciia HayKnu

Cemectp nzyueHust y4eOHON TUCIIMIUIMHBI, MOIYJIIS / 6 6
Semester of study

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

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 48/60 48/60

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

Pedepart, TecTs
OK3aMeH

Essay, tests
Exam
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Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
YyeGHasi TuCHUIIHHA «MOJIeKYIsSIPHbIE 0CHOBbBI YMTUTeHETHKI», MOAYJIb «Perysiius Mmeradoauzmay /
Academic discipline «Molecular Basis of Epigenetics», module «Regulation of metabolism»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

CTpyKTypHBIE 0COOEHHOCTH OpraHU3aluy FTeHOMOB
KaK MUILIEHb JUISI SITUT€HEeTHUECKHUX
peoOpa30BaHUil; MOJIEKYJIIPHbIE MEXaHU3MbI
SMUTEHETHYECKOM peryyislnu ¢ y9acTUEM
ructonoB; metunupoBanue JIHK u ero pons B
PETYISALNN SKCIPECCUU T€HOB. JUIE€HETHYECKAs
peryisinus ¢ yuactueM Hekoaupyromux PHK;
SMUTE€HETHYECKH PETYIUPYEMbIe MPOLECCH

Structural features of genome organization as a target for
epigenetic transformations; molecular mechanisms of
epigenetic regulation involving histones; DNA
methylation and its role in the regulation of gene
expression. epigenetic regulation involving non-coding
RNAs; epigenetically regulated processes

dopmupyemsie komnerenimu / The formed
competences

Ucnonbs30BaTh 3HaHUS PETYJISLUU KIETOYHBIX
MPOLIECCOB Ha PA3JIUYHBIX CTAIUIX IKCIIPECCUH
TeHOMHOW MH(pOPMAIIUHU, SMUTEHETUIECKIX
SIBJICHUM 1 MEXaHHU3MOB JIJIsl PEILICHUS
MPAKTUYECKUX 3a7a4 B chepe MeAULIMHBI U
CEJIbCKOT'0 X035MCTBA

To use knowledge of the regulation of cellular processes
at various stages of expression of genomic information,
epigenetic phenomena and mechanisms to solve
practical problems in the field of medicine and
agriculture

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

3HATD:
- MOJICKYJISIPHO-TEHETUICCKYIO TIPUPOTY
SIUTEHETHYECKUX MPOIIECCOB; - OCHOBHBIC
MEXaHHM3MbI peaTH3aIiH SIUTeHETHIECKOM
rH(MOpPMAINY; - KIF0YEeBble OHTOTEHETHUECKUE
MIPOTIECCHI, BKJIAJ] B KOTOPBIC SITUTCHETHKHU
MaKCHUMaJIEH; - DIIMT€HETUYECKHE OCHOBBI
HEKOTOPBIX 3200JIeBaHUH 1 TTOBEIEHYECKIX
OCOOEHHOCTEH YeJIOBEKa U JKUBOTHBIX

YMETh:

- UCTOJIB30BaTh 3HAHUSI, MOTYYEHHBIE B paMKax
Kypca, B HAyIHOMCCIIEIOBATEIHCKON MTPAKTHKE; -
HCIIONH30BaTh MOYICHHBIE 3HAHUS B KIIMHUYECKOH
U CEIbCKOXO3SIMCTBEHHOMN MPAKTUKE;

BJIAJIETh:

- MpreMaMH aHaau3a WH(OOPMAIIIH, TTOTyICHHON
[P KPYITHOMACIITAOHOM T€HOMHOM CKPUHUHTE; -
METOJAaMH NOCTPOCHHUSI U aHAJIN3a IPOTEOMHBIX

know:

- molecular genetic nature of epigenetic processes; - the
main mechanisms for the implementation of epigenetic
information; - key ontogenetic processes to which
epigenetics contributes the most; - epigenetic basis of
some diseases and behavioral characteristics of humans
and animals

be able to:

- use the knowledge gained during the course in research
practice; - use the knowledge gained in clinical and
agricultural practice;

have skills in:

- methods of analyzing information obtained during
large-scale genomic screening; - methods of
construction and analysis of proteomic networks
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ceren

Cemectp nsyueHHs y4eOHON TUCIIMIUTMHBI, MOJTYIIS / 6 6
Semester of study

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

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 54/54 54/54

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

YcrHBIH ompoc, pedepar, TeCThI
OK3aMeH

Oral questioning, essay, tests
Exam
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Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
YyeoHasi nucuuninHa «CucreMHasi 6H0JI0rusD», MOAYJIb «CHCTEMHAs ¥ IBOJIOLHOHHAsI OnoJorus» /
Academic discipline «Systems Biology», module «Systems and Evolutionary Biology»

Kpatkoe conepxanue yueOHOW AUCIUTUTHHEI, MOJYJIS
/ Brief summary

bazoBrie MOACIN OMOJIOTHYECKUX CHUCTEM,; CCTCBEBIC
MOACIN OHOJIOTUYECKHX CHUCTEM,; MCTObI
MOJICKYJIAPHOI'O MOACTIMPOBAHUSA

Basic models of biological systems; network models of
biological systems; methods of molecular modeling

dopmupyemsbie komnerenimun / The formed
competences

OcymIecTBIATh TOCTPOSHIE MAaTEMATHYECKUX
MoOJIeJIcii OMOJIOTHYECKUX CUCTEM, IPUMEHSTh
3HAHUS ABIKYIIUX CHJ M 3aKOHOMEPHOCTEH
SBOIIONIMOHHOHN OMOIIOTHY ISl M3YUCHHS aHAIA3a
3BOJIIOLIUM MaKPOMOJIEKYJI M OMOJIOTUYECKIX
CHUCTEM

To construct mathematical models of biological systems,
to apply knowledge of the driving forces and patterns of
evolutionary biology to study the analysis of the
evolution of macromolecules and biological systems

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

3HATD:

- OCHOBHBIC MIPUHIIMITEI CUCTEMHOTO TIOX0/Ia B
OHOJIOTHH, THUIIEI OMOJIOTHYECKUX CUCTEM, X
XapaKTePUCTUKH; - TIPUHIIUTIBI TOCTPOCHUS
MoJeIel OHOJIOrHYECKUX CUCTEM, THUIILI MOIEIIEH,
HUX OCOOEHHOCTH; - OCHOBHBIE BHIBI
MaTEMATHYECKUX MOJIEIIEH, CIIOCOORI MX
MOCTPOCHUS ¥ UCCIICIOBAHUS;

YMETh:

- BEITIOJIHATE aHAJIN3 OMOJOTHUECKUX TaHHEIX; -
HCIOJIb30BaTh U3BECTHBIE MOLEIN OHOIOIHYECKHAX
CHCTEM M TUIATPOPMBI MOJICTUPOBAHUS; -
COCTaBJISITh HA OCHOBE COOTBETCTBYIOIIETO
MaTeMaTHUYECKOT0 anmapaTa MOJIeIIn
OHMOJIOTMYECKUX CUCTEM H MPOIIECCOB;

BIIAJIETE:

- Hay4YHOM TEPMUHOJIOTHEH TAaHHOTO pa3jeia
HAYKHW; - HABBIKAMH KOMITBIOTEPHOTO aHAJIN3a U
MaTEeMaTHYECKOr0 MOACTUPOBAHMS OHOJIOTHYECKUX
CHCTEM

know:

- the basic principles of the systems approach in
biology, types of biological systems, their
characteristics; - principles of building models of
biological systems, types of models, their features; - the
main types of mathematical models, methods of their
construction and research;

be able to:

- perform analysis of biological data; - Use known
models of biological systems and modeling platforms; -
compile models of biological systems and processes on
the basis of the appropriate mathematical apparatus;
have skills in:

- scientific terminology of this branch of science; - skills
of computer analysis and mathematical modeling of
biological systems

Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOIYIS /
Semester of study

5

IMpepexBusutsl / Prerequisites
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TpymoeMKOCTh B 3a4ETHBIX eIUHUIIAX (KpeaAnuTax) / 6 6
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 82/134 82/134

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

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

OT4eTHl 110 TabopaTOPHBIM padboTam, pedepar,
TECTHI
DK3aMeH

Lab reports, essay, tests
Exam
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Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
YyeGHasi TUCHUIVIHHA «DBOJTIOMUOHHAS OHOIOTHs», MOTY Ib «CHCTEMHAsl U IBOJIIOIMOHHASI GHOIOTHsD» /
Academic discipline «Evolutionary Biology», module «Systems and Evolutionary Biology»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

MUKpPO3BOIIOLUOHHBIE MPOLECCHI, PaKTOPEI
MUKPO3BOJIIOIIMH; U3MEHYUBOCTH U
HACJIE/ICTBEHHOCTh KaK 0a30BbIe CBOHCTBA
OMOJIOTUYECKUX CHCTEM U OCHOBA MX
[IOMEXOYCTOWYMBOCTH; OHTOT€HETUYECKHE aCTIEKThI
IBOITIONINH; BUA000pa30BaHNE; MaKPOIBOIIOIIHS,
METOJIbI MOJICTTUPOBAHMS U PEKOHCTPYKIIUU
9BOJIIOIIMOHHOM UCTOPUU (PUIOTEHETHYECKUX
TPYHI ¥ TAKCOHOB; YKOJIOTHIECKHE aCTIEKTHI
ABOITIONINH, 3aKOHOMEPHOCTH HBOJIIOIIMOHHOTO
porecca

Microevolutionary processes, factors of microevolution;
variability and heredity as basic properties of biological
systems and the basis of their noise immunity;
ontogenetic aspects of evolution; speciation;
macroevolution, methods for modeling and
reconstructing the evolutionary history of phylogenetic
groups and taxa; ecological aspects of evolution,
patterns of the evolutionary process

dopmupyemsie komnerenimu / The formed
competences

OCYHICCTBJISITI) IMOCTPOCHUEC MAaTEMATUYCCKUX
MOI[E}J'ICI\/’I OHOJIOTHYECKHX CUCTEM, ITPUMEHATH
3HAHHWA IBUKYIIUX CUIT U 3aKOHOMepHOCT6ﬁ
3BOJHO]_[I/IOHHOI71 OMOIOTHH IJId U3YUCHU aHaJIM3a
9BOJIFOUU MAKPOMOIJICKYII U OMOJIOTHYECKUX
CHUCTEM

To construct mathematical models of biological systems,
to apply knowledge of the driving forces and patterns of
evolutionary biology to study the analysis of the
evolution of macromolecules and biological systems

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

3HATH!

- OCHOBHBIE METOJINYECKHE MOIXOBI IS U3yUSHHUS
3BOJIIOLIMOHHOTO TPOIiEcca U €r0 MEXaHNU3MOB; -
3aKOHOMEPHOCTH UCTOPHUYECKOTO Pa3BUTHS
OpTraHUYeCcKOW PUPOJIBL; - (DAaKTOPHI,
OTIpeIeIISIOIINE pa3HO00pa3ne OpraHMYeCKUX
(hOopM KHU3HH B POLUIOM U HACTOSIIEM; -
BO3MOJKHBIE ITyTH 3BOJIFOLINN OPTaHUIECKOTO MUPa
(momynsiuii, BU0B, OHTOT€HE30B U
3aKOHOMEPHOCTEH aHTPOIIOTeHE3a); -
JKOJIOTHYECKUE, OHTOT€HETHUECKHE U
MOJIEKYJISIPHO-T€HETUYECKIE ACTIEKTHI ABOJIIOIINU
TaKCOHOMUYECKHX TPYIIII.

YMETb:

- BBIIBUTATh 00OCHOBAHHBIE THTIOTE3bI JTIS

know:

- basic methodological approaches to the study of the
evolutionary process and its mechanisms; - regularities
of the historical development of organic nature; - factors
that determine the diversity of organic forms of life in
the past and present; - possible ways of evolution of the
organic world (populations, species, ontogenesis and
patterns of anthropogenesis); - ecological, ontogenetic
and molecular-genetic aspects of the evolution of
taxonomic groups

be able to:

- put forward reasonable hypotheses to explain the
observed biological phenomena and choose adequate
methods to test these hypotheses; - to substantiate the
role of factors and mechanisms of evolution in the
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00BsICHCHHS HAOIIOJaCMBIX OMOJIOTHUECKUX
SIBIICHUH W BEIOUPATh afleKBATHBIE METOMBI IS
MIPOBEPKH ITHUX TUIOTE3; - 000CHOBATDH POJIH
(hakTOPOB ¥ MEXaHU3MOB SBOJIIOIIUU B
peoOpa3oBaHUM MOMYJISAINMA, BUIOB U
MaKpO3JBOIIOIIMOHHBIX COOBITHI; - TPOBOJANTH
CpPaBHUTEJIBHBIA aHAIH3 )KUBBIX CUCTEM U CTPOUTH
(pUIIOTCHETUYECKHE PEKOHCTPYKIINY; - TPUMEHSTh
SBOIIONIMOHHBIHN MTOAXO AJIS aHATN3a JaHHBIX
YaCTHBIX OMOJIOTHYECKUX AUCIUTUIHH; - IPUMEHSTh
3HaHUS 3aKOHOMEPHOCTEH IBOJIOIIH B PEIICHUU
MIPUPOIOOXPAHHBIX MPOIIECCOB U MHBIX
MIPAKTHYECKUX 3a/1a4.

BIIA/ICTh:

- HaBBIKAMHU TTOHUMAHMS ¥ aHAJIN3a HAyIHOU
JUTEPATYPHI B 00J1aCTH IBOTIOIIMOHHON ; -
HaBBIKAMH MIOHUMAHUA U TIPABIWIHHOTO
MIPUMEHEHUS CIICITUATN3NPOBAHHBIX TEPMUHOB B
00J1aCTH ABOJIIOIMOHHON OMOJIOTHH; - METOIAMH
MOJIETTUPOBAHYSI SBOIIOIIMOHHBIX MTPOIECCOB U
aHaJn3a (PUIOTCHETHYCCKHUX CBSI3EH JKHUBBIX
OpraHU3MOB

transformation of populations, species and
macroevolutionary events; - to conduct a comparative
analysis of living systems and build phylogenetic
reconstructions; - to apply an evolutionary approach to
the analysis of data from particular biological
disciplines; - apply knowledge of the laws of evolution
in solving environmental processes and other practical
problems

have skills in:

- skills in understanding and analyzing scientific
literature in the field of evolution; - skills in
understanding and correctly applying specialized terms
in the field of evolutionary biology; - methods of
modeling evolutionary processes and analysis of
phylogenetic relationships of living organisms

Cemectp nzyueHus: yd4eOHON TUCIMIUIMHBL, MOLYIS / 6 6
Semester of study

IMpepexBusutsl / Prerequisites - -
TpynoeMKoCTh B 3a4€THBIX eIUHHIAX (KpeanuTax) / 3 3
Credit units

KonnuecTBo ayTMTOPHBIX YacOB U 4acoB 54/54 54/54

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

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

Yl onpoc, pedepart, TeCTh
OKk3aMeH

Oral questioning, essay, tests
Exam
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Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
YuyeoHast TucHuNINHA « IHTEJUIEKTYabHBIN aHAJIM3 TaHHBIX», MOIYJIb « BU3yasn3anusi JaHHBIX U AHAJIM3 OMOMETHIIMHCKHX H300paskeHuii» /
Academic discipline «Data Mining», module «Data Visualization and Biomedical Image Analysis»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

OCHOBHbIE NMOHATHSI HHTEIJIEKTYaIbHOTO aHAIN3a
JAHHBIX; CTATUCTUYECKUE METO/IbI; KJIACTEPHBIN
aHaJM3; HEHPOHHBIE CETH; CTOXAaCTUYECKHE METOIbI
MOMCKA; METOJIbI KITaCCU(PHUKALINH; aCCOUATUBHBIE
rpaBuJia

Basic concepts of data mining; statistical methods;
cluster analysis; neural networks; stochastic search
methods; classification methods; Associative rules

dopmupyemsbie kommerenimun / The formed
competences

[TpuMeHATH HA IPaKTHKE METOBI 00PaOOTKH U
BU3YaJIM3alMU OLIM(PPOBAHHBIX OMOMETUITUTHCKUX
M300paKeHU

Put into practice methods of processing and visualization
of digitized biomedical images

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

3HATB!
- 0a30BbIe IOHATHS U IPHHLUIIBL
MHTEIUIEKTYAILHOTO aHAIN3a TaHHBIX, - OCHOBHEIC
aJrOpUTMBI METOJIOB U MOJEJIEH
WHTEJUIEKTYalbHOTO aHaIM3a JaHHBIX U TOAXO0bI K
UX CO3/IaHMIO, - 3a]]a4ll aHAJIHM3a MHOTOMEPHBIX
MacCHBOB JIaHHBIX

YMETh:

- IPOU3BOJUTH pacyeThl C IPUMEHEHUEM arapara
MHTEIUIEKTYAIILHOTO aHAJIN3a JaHHBIX, - TPUMEHSTh
METO/Ibl HHTEJUIEKTYaTbHOTO aHaIN3a JaHHBIX JUIS
pelleHHs MPaKTHYECKUX 3a/1a4 yIIPAaBICHUS U
00paboTku nH(pOpMANINH, - TBOPUECKH U

3¢ (HEeKTUBHO MCITIOJIb30BATh MOJYYCHHBIC 3HAHUS B
poeCCHOHANBHON AEATENLHOCTH.

BIIaJIETh:

— MHCTPYMEHTaMH pa3pabOTKU MPOrpaMMHBIX
CPE/ICTB C UCTIOIB30BAHMEM CPEJIbI
CTaTUCTUYECKOTO MPOrpaMMHUpoBaHus R; -
TEXHOJIOTHSMH aHAJIN3a JaHHBIX C UCIOIb30BaHHEM
CTaTUCTUYECKOTO MTPOTPaMMHUpOBaHus B cpejie R.

know:

- basic concepts and principles of data mining, - basic
algorithms of methods and models of data mining and
approaches to their creation, - problems of analysis of
multidimensional data arrays

be able to:

- make calculations using the data mining apparatus, -
apply data mining methods to solve practical problems
of management and information processing, - creatively
and effectively use the knowledge gained in professional
activities.

have skills in:

— tools for developing software tools using the statistical
programming environment R; - data analysis
technologies using statistical programming in the R
environment.

CeMecTp u3yueHus: y4eOHOM TUCIMITIMHBI, MOIYJIS /
Semester of study

5

5

Ipepexsusutsl / Prerequisites

BBC,I[CHI/IG B IIPOrpaMMHUPOBAHUC HaA A3BIKC R

Introduction to R Programming
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TpymoeMKOCTh B 3a4ETHBIX SIHHUNAX (KpeauTax) / 3 3
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 54/54 54/54

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 ompoc, pedepar, TECTHI
Ox3ameH

Oral questioning, essay, tests
Exam
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Cneunanbaocts / Speciality: buonmxkenepust u 6nonnpopmatuka / Bioengineering and Bioinformatics
Yueonas nucuuminia « Buzyaansanus 60JbMHMX OMOJOTHYECKHX JAHHBIX», MOAYJIb «Buzyanu3zanus JaHHbIX U aHAJIU3 OMOMeTUIIUHCKUX M300paKeHUiD) /
Academic discipline «Visualize big biological data», module «Data Visualization and Biomedical Image Analysis»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

Crioco0bI TpauiecKkoro NpeCTaBICHUS TaHHBIX,
MPUHIHIGI JTH3aiHA BU3YaTN3aIlHIi;
WHCTPYMEHTApHil BU3yaJTU3aIMy JTAHHBIX

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

dopmupyemsbie kommerenimu / The formed
competences

[TpuMeHsTh Ha IPaKTHKE METOJIbI 00PaOOTKH 1
BU3YyaJIU3aIMX OUU(PPOBAHHBIX OMOMETUIIMHCKUX
H300paKeHUI

Put into practice methods of processing and visualization
of digitized biomedical images

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

3HATh:

OCHOBHBIE TIPUHIIUIIBI 0TOOpaKeHUs TpapuaecKoit
nHpOpMAaLUH rpadUUeCKUMU YCTPOHCTBAMH
BBIBO/Ia; OCHOBHBIC IIU(POBBIC (POPMATHI XPaHEHHS
rpaduyeckoir HGOPMAIIH U UX 0COOCHHOCTH;
coJiep>KaHue MOHATHSI «pa3pelieHne N300paKeHHsD)
MPUMEHHUTENBHO K IU(PPOBBIM U TIEYaTHBIM
n300paKeHUSIM; THITBI TPAQUKOB U AUarpamm,
MIpUMEHSIEMBbIE AJIS1 BU3YaJIM3allM1 JaHHBIX
Pa3IMYHBIX THIIOB;

YMETh:

OCYILIECTBUTH BBIOOP MOAXOASIIETO CrIoco0a
BU3yaJM3alliy JJAHHBIX Pa3IMYHBIX THIIOB; CTPOHUTH
rpadUKH pa3InIHbIX TUIOB C UCTIOIb30BAHHEM
0azoBoii rpaduku R u makera ggplot2(); coxpaHsTh
n300paXkeHus1, Co37aHHbIe B cpeie R, B pa3tumyHbIX
(dbopmarax; MPOBOAUTH PYYHYIO TIOATOHKY
WUTIOCTPALUXH MPH MOMOIIH IpadUIECKUX
PENaKTOPOB; UCTIONB30BaTh ONOJIOTHYECKHE 0a3bl
JIAHHBIX, TPOTPAMMBI-Opay3ephbl, a TakKe JPyroe
cneunanusupoBannoe [10 s nomyueHus
WJUTFOCTPALINIA;

BIIAJIETh:

HABBIKAMH TTOATOTOBKH HAYYHBIX HILTIOCTpAIAN
MyOJIMKAIIMOHHOTO KauecTBa Ha OCHOBE UCXOIHBIX
OMOJIOTHYECKHUX JAHHBIX

know:

basic principles of displaying graphic information by
graphic output devices; the main digital formats for
storing graphic information and their features; the
content of the concept of "image resolution" in relation
to digital and printed images; Types of graphs and charts
used to visualize different types of data.

be able to:

choose an appropriate method for visualizing data of
various types; build graphs of various types using basic
R graphics and the ggplot2() package; Save images
created in the R environment in a variety of formats.
carry out manual adjustment of illustrations using
graphic editors; use biological databases, browser
programs, as well as other specialized software to obtain
illustrations;

have skills in:

skills in preparing scientific illustrations of publication
quality based on initial biological data
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Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOIYIIS / 6 6
Semester of study

Ipepexsusutsl / Prerequisites - -
TpyaoeMKOCTh B 3a4€THBIX eAMHHUIAX (KpeauTax) / 3 3
Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 46/62 46/62

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

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

YcTHbIi onpoc, pedepart, TeCThl
3auer

Oral questioning, essay, tests
Credit
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