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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexnonorus / Fundamental and Applied Biotechnology
Yueonasa qucuuninHa «Mcropus deopycckoii rocyiapcTBeHHOCTH», MOAYIb «ColMalbHO-TYMaHUTAPHBII-1) /
Academic discipline «History of Belarusian statehood», module «Social and Humanitarian-1»

Kpatkoe conepxanue y4eOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

OcHOBHBIE  DJTambl  pa3BUTHUS  OEIOpPYCCKOU
rOCyNapCTBEHHOCTH; OCHOBBI T'OCYIapCTBEHHOIO
npaBa Pecniyonuku benapyce; Benapycs Ha cTbike
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

O06magath CIIOCOOHOCTHIO aHATM3UPOBATH MPOIIECCHI
rOCYJapCTBEHHOI'O  CTPOMTENbCTBA B pa3HbIE
HUCTOpPUYECKHE TEPUOJbI, BBISBIATH (AKTOPHl M
MeXaHU3Mbl HCTOPUYECKUX N3MEHEHHH, OTIPEICNATh
COLMANIbHO-TIOJINTHYECKOE 3HAUEHHE HCTOPHUECKUX
COOBITHI (TMYHOCTEH, apTe(aKTOB U CUMBOJIOB) JIJISI
COBPEMEHHON OEIOPYCCKOW TOCYIapCTBEHHOCTH, B

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

COBCPIICHCTBE HCIIOJIBb30BaTh BBISIBJICHHBIC
3aKOHOMEPHOCTH B mpomecce (HOPMUPOBAHUS
rpakIaHCKOW MJICHTUYHOCTU
Pesynbrarel 00y4eHus (3HaTh, yMETh, BIIAICTh) / 3HATB: know:
Learning outcomes (know, be able to, have skills in) - METOJOJIOTHYECKHE OCHOBbI W mepuoam3aimto | - methodological foundations and periodization of the
ucropun  Oenopycckoit  rocynaapcrBenHocTH; - | history of Belarusian statehood; - key categories related

KITIOYEBbIe KaTErOpuH, CBA3aHHBIE C HCTOpPHEH U
TOCY/IapCTBEHHBIM CTPOUTENBCTBOM PecyOnmku
bemapych; - XapakTepuCTHKa KOHCTUTYIMOHHOTO
ctpos  PecniyOnukm  bemapych; - dTambl
(bopMupoBaHus OEIOPYCCKON HAIMU; - UCTOPHKO-
PETPOCIIEKTHBHAS U COBPEMEHHAasl XapaKTEePHUCTHKA
KYJIETYPHO-IIUBUIIN3AIIHOHHOTO pa3BUTHUS
benapycu;

YMETh:

- (GopMynHpoOBaTh U aPTyMEHTHPOBATH OCHOBHBIC
WJIeU ¥ [IEHHOCTH OEJI0PYCCKOM MOJIENN Pa3BUTHSL; -
MPUMEHSTh TOJTyYeHHbIE 3HAaHUS B MPAKTUYECKOM,
oOpazoBarebHON U npodeccroHanbHON cdepax; -
aTpUOYTHBHO  OXapaKTepHU30BaTh OCOOCHHOCTH

to the history and state-building of the Republic of
Belarus; - characteristics of the constitutional system of
the Republic of Belarus; - stages of the formation of the
Belarusian nation; - historical, retrospective and modern
characteristics of the cultural and civilizational
development of Belarus;

be able to:

- to formulate and argue the main ideas and values of the
Belarusian model of development; - apply the knowledge
gained in practical, educational and professional fields; -
to characterize the features of the Belarusian nation
attributively; - to analyze the main facts and events of the
history of the Belarusian statehood, to assess them;

have skills in:
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Oenopycckod — Hamu®; - [POAHAIM3HPOBAThH
OCHOBHBIE (DaKTHI U COOBITHS ICTOPUH OEIOPYCCKOM
rOCYJapCTBEHHOCTH, JIaTh UM OICHKY;

BIIAJICTh:

- 0a30BBIMH HAYYHO-TCOPCTHUYCCKUMHU 3HAHHSIMH
JUIL pEIICHHUS] TEOPETHYECKHUX M TPAKTHUSCKUX
3aJ1ay; - HaBBIKAMU CHUCTEMHOTO U CPABHUTEIILHOTO
aHanmM3a; - WCCIEJOBaTeIbCKIMUA HAaBBIKAMU; -
MEXKTUCIUIUIMHAPHBIM ~ TIOAX0J0OM K  PEIICHUIO
pooyeM

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

Cemectp nzyueHust y4eOHON TUCIIMIUTMHBI, MOIYJIS / 1 1
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

DBPHUCTHYECKOE 33JIlaHNe, aHATUTUYECKUIA OTYIET,
YCTHBIE OMIPOCHI
OK3aMeH

Heuristic task, analytical report, oral examination
Exam




Cneuunanbaocts / Speciality: dynnamenranbHas u npukianHas ouorexnonorus / Fundamental and Applied Biotechnology
Yueonas qucuuminna «®@unocodus», Mmoayib «ConuaabHO-TYMaHUTAPHBIA-1» /
Academic discipline «Philosophy», module «Social and Humanitarian-1»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

dunocodus u MHUPOBO33PEHHE; TeHE3HC
¢unocopckoro 3HAaHUS; OCHOBHBIC HAIPABICHUS
dbumocodum; punocodckoe OCMBICIECHHE MPOOIEM
ObiTrs;  Quiocodckasi  AHTPOIIONOTHS,  TEOPHS
Mo3HaHUs U GUII0coOPus HAYKH

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

dopmupyemsbie kommerenimun / The formed
competences

OO6nmagate COBpeMEHHOW KYyIbTypOW MBIIIICHHS,
FYMaHHUCTHYECKUM MHUPOBO33PEHHEM,
AHAJIUTUYICCKMUM HW HWHHOBALIMOHHO-KPUTUYCCKUM
CTHIIEM MI03HABATENILHOM, COIMAJIbHO-
MPAKTUYECKOM 1 KOMMYHHUKAaTUBHOH IESTEIBHOCTH,
WCTONB30BaTh OCHOBBI (MIOCOPCKUX 3HAHUK B
HETIOCPEICTBEHHOU npodeccroHaIbHOM
JeSITENbHOCTH, CaMOCTOSITETILHO yCBauBaTh
¢unocodckne 3HaHWA W BBICTpaWBAaTh Ha UX
OCHOBaHUH MHPOBO33PEHUYECKYIO NO3UIIHIO

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

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

3HATB:
- OCHOBHBEIE TMpoOIeMbl (QrIocOdUH, KIIOUEBBIC
(uocodckue uIen U KaTeropuu; - OCHOBHBIC 3TaIIbI
pa3Butus QrIOCOYCKOro 3HAHUS C XapaKTEPHOH
JUTS HAX TIPOOJIEMaTHKOM; - OCHOBHBIC CTPATErHU U
KITIOYEBbIC HAMPABJICHHUS Pa3BUTHS COBPEMEHHOMN

¢wrocopum; - moaxompl K Quocodekoit
MHTEpIpETAN HPUPOHOTO OBITHS; -
(yHIaMeHTaIbHbIE KOMIIOHEHTH  (uocodckoit

AHTPOIIOJIOTHH U (PIITOCO(HH CO3HAHUS; - OCHOBHEIE
XapaKTEPUCTUKU TI03HABATEILHON NEATEITHLHOCTH,
BakHeHmMe Grrocockre METOABl M PETYIISTUBBI
HAay9IHOTO WCCIICJIOBAHUS; - OCHOBHBIC KOHIICTIIIHH
(OYHKIMOHUPOBAHWSI W Pa3BUTHS OOIIECTBA; -
0a30Bble IIEHHOCTH COBPEMEHHOH KYyJIbTYpBI;, -
rI00anbHBIE TPOOJIEMbI COBPEMEHHOCTH, OCHOBHEIC
CTPATETUHU U TEPCIICKTUBEI UX Pa3peIICHU;

know:

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

be able to:

- formulate and argue the main ideas and values of their
worldview; - apply philosophical ideas and categories in
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YMETB:

- (¢opMynHpOBaTh U APTyMEHTHPOBATh OCHOBHBIC
WACH W ILEHHOCTH CBOETO MHUPOBO33PEHUS; -
MpUMEHSTH GUIT0cOPCKHUE HICH U KATETOPUH B X0J1e
aHanM3a  COLMOKYJBTYpHBIX U COLUHUAIBHO-
mpoecCHOHaNBHBIX MPOONEeM W CHUTyalui; -
XapakTepu3oBaTh Beaymue Quiaocodckue uaen
COBPEMEHHOU Hay4HOH KapTUHBI MHpA,
TPaHCJIMPOBATh U MOIYJIIPU3UPOBATH UX;

BIalETh:

= 6a3OBI)IMI/I HAay4YHO-TCOPCTUYCCKUMHU 3HAHUAMU
JUIL pELICHUs] TEOPETHUECKHMX M MPAKTHUYECKHX
3aJa4; - HaBbIKAMH CHCTEMHOT'O U CPaBHUTEIHLHOI'O
aHaln3a; - MCCIeAOBaTEIbCKUMHU HaBBIKaMU; -
HaBBIKAMM MEXIUCUMIUIMHAPHOTO IIOAXO0Ja IIpU
petIeHnr IpodIeM.

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 nzydeHus: yaeOHOM JUCIUITITNHBI, MOTYIIS / 4 4
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 u GOPMBI TEKYIIEH U TPOMEKYTOUHON
arrecrauuu / Requirements and forms of current and
interim certification

VY CTHBIN OIpOC, MPOEKT
OKk3aMeH

Oral examination, project
Exam




Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
Yyeonas nucumminna «CoBpeMeHHasi NOJUTIKOHOMUS», MOAYIb «ColMaIbHO-TyMaHUTAPHBIN-1» /
Academic discipline «Modern Political Economy», module «Social and Humanitarian-1»

Kpatkoe conepkanue yaeOHON TUCIUILIMHBL, MoAysisi | [lonuthueckass skoHomus; skoHomuueckas u | Political Economy; economic and political systems of
/ Brief summary MOJIUTHYECKas CHCTEMBI oOmiecTBa; miobanbHas | society; Global Political Economy

MOJIUTIKOHOMHS
dopmupyembie kommerennuu / The formed O6nanath CIOCOOHOCTHIO ananusuposats | Have the ability to analyze the economic system of

competences

SKOHOMMYECKYIO CHCTEMY OOIIeCTBa B €€ INHAMUKE,
3aKOHBl €€ (DPYHKIMOHMPOBAaHMSA M Pa3BUTHUS IS
IIOHUMAaHUs (akTopoB BO3HMKHOBEHUS U
HaIIpaBJICHUN Pa3BUTHUS COBPEMEHHBIX COLIUAIIBHO-
9KOHOMHMYECKHX  CHCTEM, HX  CIIOCOOHOCTH
YIIOBIETBOPATh TIOTPEOHOCTH JIOZCH, BBISBIATH
(dakToppl M MEXaHM3MBI  TOJHTHYECKUX |
COLIMATbHO-3KOHOMHYECKUX MIPOLIECCOB,
HCIIONB30BaTh ~ MHCTPYMEHTBI  3KOHOMMYECKOTO
aHaluM3a JUIsl OLEHKM IOJIMTUYECKOro Ipouecca
HNPUHATHS 9KOHOMHYECKHX peleHni u
pe3yJIBTaTUBHOCTH SKOHOMHYECKOW MOJTUTHKU

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

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

3HATh:

- TIOHATHE, CYIIHOCTb, CTPYKTYPY 3KOHOMHKH; -
SKOHOMHUYECKHE  3aKOHBI u COBPEMEHHBIE
3aKOHOMEPHOCTH; - METOJbl M3MEPEHUS U OLICHKH
COCTOSIHMSI HAIlMOHAJIbHOM SKOHOMHKH; - OCHOBHBIE
9KOHOMMYECKHE (HOpMalMy, BUIBl SKOHOMHUYECKUX
ciucreM oOmiecTBa M MOJUTUYECKOTO YCTPOWMCTBA
HaIlMOHAJBHBIX TOCYIapPCTB; - 0a30BBIE KATETOPUU 1
MTOHSTHSA COBpEMEHHON TEOTIOJINTUKN u
F€O9KOHOMUKH; -  COBPEMEHHBIE  TPaKTOBKH
I00aTM3aIiH ¥ PErHOHAIN3aINH, 3aKOHOMEPHOCTH
MTOJINTUKO-9KOHOMUYECKIX IIPOLIECCOB B
r1100aJIbHON 9KOHOMHUKE;

YMETB:

know:

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

be able to:

- to analyze and assess the state of the national economy,
its place in the system of global political and economic
relations on the basis of statistical data; - critically
evaluate political and economic information; - to identify




- aHaJIM3UpPOBaTh M OIEHMBATh HA OCHOBaHHUH
CTaTUCTUYECKUX JAHHBIX COCTOSIHUE HAL[MOHAIBHOMN
9KOHOMMKH, €€ MECTO B CHCTEME IJ100aIbHBIX
MTOJINTUKO-9KOHOMUYECKHX OTHOIIIEHUH; -
KpPUTHYECKH  OLEHUBATh  IMOJUTHYECKYIO U
9KOHOMMYECKYIO0 HH(OPMALHIO; BBUIBIIAITH U
TPaKTOBATh KIIOUEBbIC TEHACHINU TpaHcHOpMaIuu
CYILECTBYIOIIEr0 MHUpOINOPSIKA; - pa3padaThiBaTh
MEPONPHUATHS 10 NPEAOTBPAILCHHUIO HACTYIJICHUS
OITaCHOCTEW U YTp03 SKOHOMHYECKOH Oe301MacHOCTH
BJIAJIETh:

- HaBBIKAMU AaJaNTalMd K HOBBIM CHTYallUsIM
COLMANLHO-TIPO(ECCHOHATIBHOM JesITeNbHOCTH,
pcanrnsanuun HaKOIIJICHHOI'O OIIbITa u CBOHUX
BO3MOXKHOCTEH; -  HaBBIKAMH  KPUTHYECKOTO
MBILUICHHUS, KaTeTOPHAJbHBIM  aNIaparoM U
METOA0JIOTueH MOJTUTUKO-9KOHOMHYECKOT O
a”aiuus3a, - MEXIUCHUIUIMHAPHBIM IOAXO0I0M K
BBISIBJICHUIO W aHAIN3Y IOJIMTHKO-3KOHOMHUYECKHX
pooyeM

and interpret the key trends in the transformation of the
existing world order; - develop measures to prevent the
onset of dangers and threats to economic security;

have skills in:

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

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

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

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 54/54 54/54

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

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

YcTHBIN 0poc, MPOEKT, KOHTPOJIbHAs paboTa
Ox3ameH

VYCTHBIN ompoc, TpoeKT, assessment
Ox3ameH




Cneuunanbaocts / Speciality: dynnamenranbHas u npukianHas ouorexnonorus / Fundamental and Applied Biotechnology
YyeoHasi nucuuniinna « AHocTpaHHbI# SI3bIK», JIMHIBUCTHYECKHIT MOTYJIb /

Academic discipline «Foreign language», Linguistic module

Kpatkoe comepxanne y4eOHOM JUCIIUTIINHBI, MOIYIIS
/ Brief summary

Pa3BrTHE HHOS3BIYHOTO KaTETOPHAIBHOTO alapara
JUISL OCYILECTBICHUSI NIEIOBBIX U MEKIUYHOCTHBIX
KOHTaKTOB, a TAaKXK€ HaBBIKOB COLIMOKYJIBTYPHOTO U
COLMAILHO-IOJUTHYECKOTO OOIIEHMS

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

dopmupyemsbie kommerenimun / The formed
competences

Ocy1mecTBIsATh KOMMYHHKAlMd Ha WHOCTPAaHHOM
A3BIKE 11 PCeIICHUA 3adad MCEKIMYHOCTHOIO H
MEXKYJIbTYPHOT'O B3aUMOJEHCTBUSI.

Hcnons3oBaTh Ha MNpPaKTUKE MNPUHATBIA B Cpene
CIIEHATNCTOB-ONOTEXHOIOTOB MOHSTUHHO-
KaTeFOpI/IaJII)HI:Jﬁ arrapar Ha OJHOM nus3
HWHOCTPAHHBIX SI3bIKOB U JJATUHCKOM SI3BIKE

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

To use in practice the conceptual and categorical
apparatus accepted among biotechnologists in one of the
foreign languages and Latin

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

3HATh:

- CEMaHTHUKO-CHHTAaKCUUECKHUE 0co0EHHOCTU
CIIOBAPHOTO COCTaBa MHOCTPAaHHOI'O S3bIKA B
COOTBETCTBHH CO cpepamu U popMamu OOIIECHUS; -
OCHOBHBIE (DYHKIIMOHATILHBIEC THUITHI TUAJIOTHYECKOTO
1 MOHOJIOTHYECKOTO BBICKA3bIBAHUS, UX CTPYKTYPY;
YCIIOBUS1, IPUHIMITBEI 1 HOPMBI PEYEBOT0 OOLICHUS; -
COLMOKYJIFTYpPHBIE pEaJUd M HOPMBI PEUYEBOTO
ITHKETa; - OCOOEHHOCTH  IPOQECCHOHAIBHO-
OpUEHTHUPOBAHHOW MHCHbMEHHOW M YCTHOM peuu;
YMETh:

- BOCIIPUHUMATH Ha CITyX U IOHUMATh ayTEHTUYHYIO
WHOSI3BIYHYIO peYb Pa3IMYHBIX KOMMYHHKATHBHO-
CUTYaTUBHBIX ¥ MOJAJIBHO-TIParMaTHYECKUX
Pa3HOBUAHOCTEH; - YUTATh ayTEHTHYHBIC TEKCTHI
poeCCHOHANBEHON HAINPaBICHHOCTH C  Pa3HbIM
YPOBHEM TIOHMMaHHs coOJepXalleiics B HHUX
nHGOpPMALIMK; - NEPEBOIUTH ayTeHTUYHBIE TEKCTHI
M0 CIENUaTbHOCTH C WHOCTPAHHOTO S3bIKa HAa
POOHOM S3BIK C HCIOJIB30BAHUEM CIIOBaps H
CIpPaBOYHHMKOB; -  CTPOMTh  MOHOJIOIMYECKOE

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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BBICKa3bIBAHUEC U PEATH30BBIBATH JIUAJIOTHUECKOC
pedueBoe B3aMMOJICHCTBHE aJICKBATHO CHUTYaIHSIM
opHUITHATHPHOTO W HEOPHUITHATHLHOTO OOIIEHUS B
npeneaax MpeaIMETHO-TEMaTHYeCKOTO COJIEPIKAHUS
y4eOHOW JUCHMIUIMHBI; - W3JIaraTh MbBICIH B
MMUCbMEHHONW (opMe (JTMYHOE ITHMCHMO, IEJIOBBIC
OyMaru, aHHOTAIIUY U JIP.); - PEAIU30BbIBATh YCTHOE

pedeBoe  B3aMMOJCHCTBHE  MPO(ECCHOHATBHOM
HaIpaBICHHOCTH B LU(QPOBOM MEXKYJIbTYPHOM
IIPOCTPAHCTBE;

BIIAJIETh!

- CTpaTerusiMi KOMMYHHUKATHBHOTO IOBEJICHHS; -
CPEICTBaMH W MPHEMaMH YCTHOTO/TIHCHMEHHOTO
peUeBOro B3aPIMOILCI>iCTBPIH B pas3JIMYHBIX CUTYyallUAX
po(hecCHOHATIBHOTO OOIICHHUS; -

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

KOMITCHCATOPHBIMH CTPATETHSIMH; - CTPaTETHSIMHU

OCYILECTBIICHUS CaMOCTOSITEIBHOM yueOHO-

[I03HABATEILHOU JNETEIbHOCTH
Cemectp nzyueHus y4eOHON TUCIMIUIMHBL, MO / 1-3 1-3
Semester of study
IpepexBusutsl / Prerequisites - -
TpymoeMKoCTh B 3a4€THBIX eUHHIAX (KpeanuTax) / 9 9
Credit units
KonmuecTBO ayTMTOPHBIX YacOB U 9acOB 180/156 180/156

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

YCTHBII onpoc, KOHTpOJbHAs paboTa, 3cce
3adeT, SK3aMeH

Oral questioning, assessment, essays
Credit, exam
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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
YyeoHasi nucuuninna « MHocTpaHHbII sI3BIK (CHenHa bHas NPodeccHoHAIbHASI JEeKCHKA)», JIMHIBUCTHYECKUH MOTY.Ib /
Academic discipline «Foreign language (special professional vocabulary)», Linguistic module

Kpatkoe comepxanne y4eOHOM JUCIIUTIINHBI, MOIYIIS
/ Brief summary

OBnanenue OyAyIIMM CIIENAATICTOM HHOCTPaHHBIM
SI3BIKOM ~ KaK CpPEICTBOM  MEXIMYHOCTHOTO U
MEXKYJIbTYpHOTO OOmeHuss #u  (QopMUpoOBaHHE
TOTOBHOCTH BBIYCKHHKa (DyHKIMOHHPOBATH B
MOJIMKYJIBTYPHOM NPO(EeCCHOHATHLHOM CO00IIeCTBE

Mastering a foreign language by a future specialist as a
means of interpersonal and intercultural communication
and developing the graduate's readiness to function in a
multicultural professional community

dopmupyemsbie komnerenimu / The formed
competences

OcyuiecTBiasATh KOMMYHUKAallMd Ha HMHOCTPAHHOM
SI3BIKE AN PEIICHUS 3a0a4 MEKIMYHOCTHOTO M
MEXKYJIBTYPHOTO B3aUMOAEHCTBUS.

Hcnons3oBaTh Ha NPAaKTUKE IPUHATBIA B Cpene
CIIEIHATNCTOB-OMOTEXHOIOTOB MIOHATUIHO-
KaTerOpHalbHBId  anmapaT Ha  OJHOM W3
MHOCTPAHHBIX SI3bIKOB U JIJATUHCKOM SI3bIKE

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

To use in practice the conceptual and categorical
apparatus accepted among biotechnologists in one of the
foreign languages and Latin

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

3HAThb!
- CEMaHTHKO-CHHTAKCHYECKHE  OCOOCHHOCTH
CIIOBapHOTO COCTaBa WHOCTPAHHOTO S3bIKa B
COOTBETCTBMM CcO  cdepamu U  QopMamu
npoecCHOHANBEHON KOMMYHHUKAIMU; - OCHOBHBIE
(GYHKIMOHAIBHBIE ~ THIBI  JHAJIOTHYECKOTO M
MOHOJIOTUYECKOTO BBICKa3bIBaHUS, UX CTPYKTYPY;

- YCJIOBUS, IPUHIIMAIIBI © HOPMBI PEYEBOTO OOIICHUS;
- COLMOKYJBTYpHBIE pEaMd U HOPMBI PEYEBOTO

JTHKETA, 0COOEHHOCTH  NPOQEeCCHOHAITBHO-
OPUEHTHPOBAaHHOW NMMCbMEHHOM U YCTHOM peuu;
YMETB:

- BOCIIPUHUMATH Ha CIIyX U IOHUMaTh ayTEHTUYHYIO
MHOSI3BIYHYIO PEYh Pa3IMYHBIX KOMMYHHKATHBHO-
CUTYaTHUBHBIX u MOIaJIbHO-TIParMaTHYECKUX
Pa3HOBUIHOCTEW; - UWTaThb AyTEHTHYHBIE TEKCTHI
npod)eCCUOHANBHONW HAINPaBJICHHOCTH C Pa3HBIM
YpOBHEM TIOHMMaHHs COJepXaleics B HUX
uHpOpMALMK; -  CTPOUTH  MOHOJOTHYECKOE
BBICKA3bIBAHUE M PEaJIM30BBIBATH JIHAJIOTHUECKOE

know:

- semantic and syntactic features of foreign language
vocabulary in accordance with the spheres and forms of
professional communication; - the main functional types
of dialogic and monologue utterances and their structure;
- conditions, principles, and norms of verbal
communication; - sociocultural realities and norms of
speech etiquette; - characteristics of professionally
oriented written and oral speech;

be able to:

- listen and understand authentic foreign language speech
of wvarious communicative-situational and modal-
pragmatic varieties;

- read authentic professionally oriented texts with varying
levels of comprehension of the information contained
therein; - construct monologues and implement dialogic
verbal interactions appropriate to situations of formal and
informal communication within the subject-specific
content of the academic discipline;
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pedeBoe B3aMMOJEHCTBUE aJCKBATHO CUTYalMAM
opHUITHATHPHOTO W HEOPHUITHATHLHOTO OOIIEHUS B
npenenax MmpeaMeTHO-TEMATHIECKOTO COJICPIKAHUS
yueOHOW AWCUUIUIMHBI;, - U3/laraTb MBICIA B
NUCbMEHHOH QopMe (IMYHOE MHUCBMO, 3cCCe,
AQHHOTAIIUH U JIP.); - PCATU30BBIBATH YCTHOE PEUCBOC

B3auMO/eiicTBHE npodeccuoHaIbHON
HaNpaBICHHOCTH B IU(QPOBOM MEKKYJIBTYpPHOM
MIPOCTPAHCTBE;
HUMETb HaBBIK:
- KOMMYHHKAaTHBHOTO MOBEJIEHUS npu
OCYILIECTBICHUU npodeccuoHaIbHON

KOMMYHHKAILIUH; - YCTHOT'O/IUCBMEHHOTO PEYEBOTO
B33HMOI[CI7[CTBH$1 B Pa3JINYHbIX CUTyaluAax
po(ecCHOHATBHOTO OOIICHHS, - OCYIICCTBICHUS
CaMOCTOSTEIbHOMI y4e0HO-TI03HABATEIHLHON
JIeSITEIbHOCTH.

- express thoughts in writing (personal letters, essays,
annotations, etc.); - implement professional-focused oral
communication in a digital intercultural environment;
have skills in:

- communicative behavior in professional
communication; - oral/written communication in various
professional communication situations; - conduct
independent educational and cognitive activities.

CeMecTp u3ydeHus1 ydeOHOM TUCIIMITIUHBI, MOTYJIS /
Semester of study

4-5

45

IpepexBusutsl / Prerequisites

MHocTpaHHbBIN S3BIK

Foreign language

TpynoeMKoCTh B 3a4€THBIX eAHHAIIAX (KpeanuTax) / 6 6
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 1 TPOMEKYTOUHOMH
arrecraumu / Requirements and forms of current and
interim certification

YcTHBII onpoc, KOHTPOJIBHAs paboTa, acce
3adeT, SK3aMeH

Oral questioning, assessment, essays
Credit, exam
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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
YyeGHasi TUCHUIVINHA «JIaTHHCKU A3BIKY, IMHIBUCTHYECKHIT MOTYJIb /

Academic discipline «Latiny», Linguistic module

Kpatkoe conepxanue yueOHON
JTMCIMIUIMHBI, Moyt / Brief summary

JlatuHCKMI andaBuT; yaapeHne; UM CYIIECTBUTEIBHOE; MMs
MpUIIAraTelbHOE; CPAaBHUTENbHAS W IPEBOCXOJHAs CTEICHb
MpWIAraTelbHBIX;  CIIOBOOOpa30BaHME IYyTEM  CIOXKCHHS
KOpHEBBIX Mopdem; nominativus pluralis; ymorpebaenue hopm
nominativus  pluralis B OHOJOrHMYECKOH TEPMHUHOJOTHH,
genetivus pluralis; rtpeuyeckwe HavanbHBIE M KOHEYHBIC
TEPMHUHODJIEMEHTEHI; accusativus singularis et pluralis, mpemtoru
¢ accusativus; ablativus singularis et pluralis; mpemmoru ¢
ablativus;  rpeyeckue  KopHeBble W cydduKrcambHbIC
TCPMUHOIJIEMCHTEI; JIATUHCKAad XHUMUUYCCKass TCPMHHOJIOTHA,
JATUHCKHE KOPHEBBIE M CY(Q(HUKCATbHBIE TEPMHHOIIEMEHTEI;
npeduKkcanys Kak crnocod CI0BO- H TEPMHUHOOOPA30BAHUS

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

dopmupyemsbie komnerenimu / The formed
competences

OcyuiecTBasATh KOMMYHHKAIlMM Ha WHOCTPAHHOM SI3bIKE JUIS
pemieHns 3ajad  MEXKIMYHOCTHOTO M MEXKYJIbTYpHOIO
B3alMOJCHCTBHS.

Hcnons30BaTh HA NPAKTUKE MIPUHATHIA B CPEJE CHELIUAIACTOB-
OMOTEXHOJIOTOB  MOHSATHHHO-KATETOPHATBHBIA —anmapar Ha
OJIHOM W3 HHOCTPAHHBIX SI3BIKOB M JATHHCKOM SI3BIKE

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

To use in practice the conceptual and categorical
apparatus accepted among biotechnologists in one of the
foreign languages and Latin

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

3HATB!
- (QoHeTnveckyro cHUCTEMy W TIPOM3HOCHUTEIILHBIE HOPMEI
JIATUHCKOIO $I3bIKA; - TPaMMaTHYECKHE OCHOBBI HMMEHHOIO
CJI0BOOOPa30BaHUs; - ONpPEESICHHbI MUHUMYM NPO(UIbHOM

JICKCUKH u CII0BOOOPAa30BaTENbHBIX JJIEMEHTOB
(adpurcanbHBIX U KOPHEBBIX);
YMETb:

- TpaBWIBHO YHTaTh W TPOU3HOCUTH TNPO(ECCHOHATHHEIC
JATUHCKUE TEPMHUHBI; - KOHCTPYHUPOBATh MPOQecCHOHATLHBIE
OMOJIOTHYECKUE OJTHO- U MHOTOCJIOBHBIE JIATUHCKUE TEPMHHBI,
B TOM YHCIE WU MPEMJIOXKHBIE KOHCTPYKLHHU; - IEPEBOIUTH
npodecCHOHANBHBIC IATHHCKUE TEPMUHBI Ha PYCCKUH SI3BIK;
BIIAJIETh:

JIATMHCKOW OMOJIOTMYECKOH TEpPMHUHOJIOTUEH (300JI0THYECKOH,

know:

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

be able to:

- correctly read and pronounce professional Latin terms;
- construct professional biological one- and many-word
Latin terms, including prepositional constructions; -
translate professional Latin terms into Russian;

have skills in:

Latin biological terminology (zoological, botanical,
microbiological, cytological, anatomical, etc.); -
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0OTaHMYECKOW, MHKpPOOMOJOTMYECKOH,  IIMTOJIOTHYECKOi, | constructing professional Latin terms and translating
AHAaTOMHYECKOW ¥ [p.); - HaBbIKaMu KOHCTpyHupoBanus | them into Russian.

npo(eCcCHOHANIBHBIX JTATHHCKUX TEPMUHOB M MEPEBOJa MX Ha
PYCCKUH SI3BIK.

CemecTp nzyueHHs y4eOHON TUCIMIUIMHBL, 1 1
moyist / Semester of study

Ipepexsusutsl / Prerequisites - -

TpyaoeMKOCTh B 3aU€THBIX SAMHHUIIAX 3 3
(xpeamrax) / Credit units
KosnruecTBO ayIMTOPHBIX YaCOB U YaCOB 34/68 34/68

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

TpeboBanust U GOPMBI TEKYILECH U VY CTHBIH 0MPOC, KOHTPOJILHBIE PAOOTHI Oral questioning, assessments
MPOMEKYTOYHOM aTTectanuu / 3auer Credit
Requirements and forms of current and
interim certification
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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
VYuyeonas nucuuminaa «Heopranudeckasi XuMus», MOyJib « XuMHUsD /
Academic discipline «Inorganic chemistry», module «Chemistry»

Kpatkoe conepxanue yaeOHON AMCIUTUTHHBL, MOTYIIS
/ Brief summary

Teopernyeckne OCHOBHI OOIMIEH XWMHU. ATOMHO-
MOJICKYJISIDHOEC YYCHHE. XHMHUYECKas CBS3b W
cTtpoeHue  BemecTBa.  OCHOBBI  XMMHUYECKOU
KHHETHKM ¥ TCPMOJMHAMHUKH.  PacTBOpBL
OKHCIUTETHHO-BOCCTAHOBUTEIHHBIC MPOIIECCHI.
KomriekcHelie COCAUHCHUA. XUMHS 3JIEMEHTOB.

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

dopmupyemsbie kommerenimun / The formed
competences

[IpuMeHATE OCHOBHBIE TOHSTHA, 3aKOHBI, TEOPUH
HEOPraHW4YeCcKOd U OpPraHuyecKod  XHUMHHU,
(hM3UYECKOM, KOJUIOUIHOM, aHATMTUICCKON XUMUH,
3HaHUSI CTPYKTYPHI, PU3HKO-XUMUYECKUX CBOWUCTB U
myTeil merabonM3Ma XUMHUYECKUX KOMIIOHEHTOB,
BXOJIIUX B COCTaB MKUBBIX OPraHU3MOB, IS
pelIeHns MPaKTHYECKUX 3a/1a4 MpoecCHOHANBHON
JESTEIBHOCTH

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

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

3HATh:

- OCHOBHBIC TIOHATHA, 3aKOHBI u TCOpHHU
HEOPraHUYECKOW XUMHUH; CTPOCHUE aTOMa, IPUPO.TY
XUMHYECKON CBS3M B BENIECTBAX; OCHOBBI
XUMHYECKOM KHHETUKH W TEPMOJUHAMUKHY;
MCTO/bI MMOJIYY€HUSA U OCHOBHBLIC CBOICTBA KJIACCOB
HEOPTaHWYECKUX COSIMHEHHUH U WX MCIIOJIb30BaHUE
B HApOJHOM XO3SUCTBE; (DH3HOIOTHUYECKYIO POIb
METAJJIOB M HEMETa/VIOB;, - OCHOBBI TEXHHKH
0e3omacHOCTH IpH  paboTe C XUMHYECKUMHU
BEIIECTBAMH, OOOpPY/IOBaHMEM U XWUMHUYECKOH
MOCYI0M;

YMETh:

- WCIIONb30BaTh 3HAHUE CBOWCTB BEIUIECTB B
HayYHO-WH)KCHEPHOH  paboTe; -  NPUMEHSTh
M3YUYCHHBIC 3aKOHBI U ITIOHATHUSA IIPU XapaKTCPUCTUKE
COCTaBOB, CTpPOGHUS ©  CBOMCTB  BEUIECTB,
XUMHUYECKAX peaKkiui, CIOoCO00B MOIyYeHUs

know:

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

be able to:

to use knowledge of the properties of substances in
scientific and engineering work; to apply the studied laws
and concepts in the characterization of the compositions,
structure and properties of substances, chemical
reactions, methods of obtaining substances and their
practical use; to carry out numerical calculations when
solving chemical problems; handle chemical utensils,
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BEIIECTB U HMX IMPAKTUYECKOTO HCIIOJIb30BAHUS; -
MPOBOIUTH YHCIICHHBIE pAacyeThl TPH pPEIICHUN
XMMHYECKHX 33/1a4; - 00paIaTbCsi ¢ XUMHIECKON
HOCYAOH, 1abopaTOpHBIM  00OpYyIOBaHUEM U
XAMUYECKUMH  BEIIECTBAMH, -  MPOBOJHUTH
XUMHYECKHH SKCIIEPUMEHT;

BJIAJICTh:

- OCHOBHBIMHU pueMaMu paboThI c
XUMAYIECKOM TIOCYIOH, 0011e1a00paTOpHBIM
XAMHYECKHM 00O0pyJOBaHMEM, BEUIECTBAMH H HX
pacTBOpaMu;, - METOJaMU IJIaHUPOBAHUA u
MIPOBENICHUS XHMHYECKOTO 9KCIEPUMEHTA,
IpreMaMH OIMCAaHWSA JTA0OPaTOPHON pabOTBI U
COCTaBJICHHSI OTUETa 00 €€ BBIIOJHEHUU

laboratory equipment and chemicals, conduct a chemical
experiment;

have skills in:

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

Cemectp uzyueHust y4eOHON TUCIIMIUIMHBI, MOIYJIS / 1 1
Semester of study
IpepexBusutsl / Prerequisites - -
TpymoeMKoCTh B 3a4€THBIX eUHHIAX (KpeanuTax) / 6 6
Credit units

120/96 120/96

Kosn4ecTBO ay JUTOPHBIX YaCOB M YaCOB
camocTosTenbHoi pabotsl / Academic hour of
students' class work, hours of self-directed learning

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

VYcrenlii onpoc, KOHTPOJIbHBIE PAOOTHI, TECTHI
JK3aMeH

Oral questioning, assessment, tests
exam
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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
Yyeonas nucumminaa «Opranuyeckasi XUMHUs», MOAYJIb « XUMHSD /

Academic discipline «Organic chemistry», module «Chemistry»

Kpatkoe conepxanne y4eOHOM AUCIIUITINHEL,
moxyns / Brief summary

[lecTnuneHHble re€TEePOLHUKIIBI C OTHUM T€TEPOATOMOM.

Krnaccudukamms 1 HOMEHKIATypa OPraHUIeCKIX COCTUHEHHN.
W3omMepusi opraHudecKkuX coequHeHU. XuMmudeckas CBA3b.
B3auMHoe BIusSHHE aTOMOB B OPraHUYECKUX COCIUHCHUSIX.

Kimaccndukamms  peakuii  OpraHMYECKHX  COCTUHEHHI.
Ankanpl. [lukmoankanpl. ANKeHBl. ANKaaueHbl. AJKHHEL
ApomaTtudeckue YTIIEBOJAOPOIBI (apensr).
l'amorennponsBomHbIe  yriaeBogopoaoB. CroHpTH, (EHOJBI,
mpocThie d3PUpbl. THOMBI. AMHUHBI, THa30- U a30COCTUHECHHUS.
KapOoHunbHbIe COEINHEHNUS. KapGoHoBsie KHUCJIOTEL
OYHKIIMOHAILHBIC  MPOU3BOAHBIE  KapOOHOBBIX  KHCJIOT.

YrneBoapl. AMHUHOKHCIOTBI, aMHHOCIHUPTHI, aMHHO(EHOJIBI.
[IaTHYIeHHBIE TETePOLUKIIBI C OTHUM U IBYMsI T€T€pOaTOMaMHU.

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

dopmupyembie komrerenimun / The formed [lpumeHsITh  OCHOBHBIE  TOHSATHs,  3aKkoHbI,  Teopuu | Apply the basic concepts, laws, theories of inorganic

competences HEOpraHMYeCKOW | OpraHuueckodl xumuu, ¢usmueckoii, | and organic chemistry, physical, colloidal, analytical
KOJUIOW/IHOW, aHAJINTHYECKOW XHMHUH, 3HAHHS CTPYKTYphI, | Chemistry, knowledge  of  the  structure,
GU3MKO-XUMHYECKUX  CBOWCTB W myteil  merabommsma | physicochemical properties and metabolic pathways
XAMHYECKUX KOMIIOHGHTOB, BXOAsAIMX B cocraB kuBbix | Of chemical components that make up living
OpraHu3MoOB,  JUIsI  pelmieHWs  TPaKTHYECKMX  3a1ad | organisms, to solve practical problems of professional
po(heCCHOHATLHOM AeSTETbHOCTH activity

Pesynbrarel 00yueHus (3HaTh, yMETh, BiIaaeTh) / | 3HATH: know:

Learning outcomes (know, be able to, have
skills in)

BaKHEHIIINX
OCHOBHBIC

XWUMHH, CBOMCTBa
COEIUHEHMUH;, -

KJ1aCCOB
MECXaHU3MbI

- OCHOBHBIE TIOHATHS, MIPABUIJIA U TEOPUU OPraHUYECKOU
OpPTraHUYECKUX

MPOTEKAHUS
OpPraHUYECKUX pEakIMid; METOJbl XMUMHUYECKOH H (PHU3IUKO-
XUMUYECKON WACHTU(DHUKAIIMN COCIUHEHUH OpraHMIeCKOM
MPUPOIBL; - METOABI MOJIYYCHHUS] OPraHUYECKUX COCTUHEHUI;

basic concepts, rules and theories of organic
chemistry; properties of the most important classes of
organic compounds; the main mechanisms of organic
reactions; methods of chemical and physicochemical
identification of organic compounds; methods for
obtaining organic compounds; rules of safe behavior

npaBuina  Oe30macHOro  MOBeAEGHUS npu  pabore when working with organic substances, laboratory
OpraHHYeCKUMH BellecTBaMK, JabopaTopHoit mocymoit wu | glassware and equipment;

o0opynoBaHueM; be able to:

YMETh:
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UCIONIB30BaTh cucTeMarnyeckyro HomeHknatypy MIOITAK, a
TaKX€ TEOPUI0 CTPOCHUS OpPraHUYECKUX BELIECTB IS
M300pakeHNsT OCHOBHBIX KIIACCOB OPTaHUYECKUX COSAHMHEHUH;
- TPOTHO3MPOBATh PEAKIHUOHHYIO CIIOCOOHOCTH OCHOBHBIX
KJIACCOB ~ OpPTaHMYECKMX BEIIECTB B  3aBHCHUMOCTH  OT
KOHKPETHBIX YCIOBUH, OCHOBBIBASICh HA 3HAHUAX O CTPYKTYpE U
PEaKIMOHHOW CIOCOOHOCTH (PYHKIMOHAIBHO 3aMELICHHBIX
OpraHMYEeCKUX COEJUHEHMH; - HCIOJb30BaTh Ha IpaKTHUKE
NPUHIUIBI U TOIXOJbI, JIEXKAIINE B OCHOBE CUHTE3a BEILECTB
OpraHWYeCKON MpHUPOABI; - HCIOIb30BATh TEOPETHUECKUI
anmnapaTt OpraHUYeCKON XMMUU JUIsl OOBSCHCHHS PEaKIIMOHHON
CIIOCOOHOCTH OPraHWYECKMX MOJIEKYJ, PEeIIeHUsI IPOCThIX
pacUeTHBIX 3a1ad; - o0pamaThCsi C XUMHYECKOH ITOCY/IOMH,
J1a00pPaTOPHBIM 000pPYIOBAaHHEM, XMMHUYECKUMH BEIICCTBAMH
OpraHUYeCKOMN MPUPOJIBI;

BJIAJETh:

- HOMEHKJIaTypOd  OpPraHMYeCKHX  COCJWHEHUH; -
METOJaMH IUIAHUPOBAHHUSA M MPOBEIACHHUS OPraHUYECKOTrO
CHHTE3a, IPAaBUJIAMH COCTABJICHUSI OTYETA O €r0 BBIMOJIHEHUH;
- mpuemMaMmu OOpamieHwss C BeIIeCTBAMH OpPTaHUYeCKON
MPUPOJIBI, TOCYI0H 1 000pyI0BaHHEM

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

have skills in:

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

Cemectp nzyueHus y4eOHON TUCIMIUIMHBL, 3 3
moayiist / Semester of study

IpepexBusutsl / Prerequisites - -
TpyaoeMKOCTh B 3aU€THBIX SAMHHUIIAX 6 6
(xpeaurax) / Credit units

KonnuecTBo ayTMTOPHBIX YacOB U 4acoB 90/126 90/126

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

TpeboBanus U GopMbl TEKyIIEH U
NpoMeXyTO4HOM arrectanuu / Requirements
and forms of current and interim certification

YcTHBIN OMPOC, KOHTPOJIbHAS Pab0Ta, TECTHI
DK3aMeH

Oral gquestioning, assessment, tests
Exam
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Cneunanbaocts / Speciality: dynnamenranbias u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
Y4yeOHas TMCHUILUINHA KAHATUTHYECKAS U (PU3HYECKAs] XUMH», MOAYJIb « XHMU» /
Academic discipline «Analytical and Physical Chemistry», module «Chemistry »

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

dopmupoBanue COBPEMEHHOTO
€CTECTBEHHOHAYYHOTO MHUPOBO33PCHHUS u
CUCTEMHBIX 3HAHMH O CBOHCTBaxX BEIIECTB U
OCOOEHHOCTSIX WX PEaKIMOHHON CIOCOOHOCTH,

H3yuCHHE OCHOBOIIOJIAral0OINX pasJenoB
aHAJIMTUYECKOMN u ¢uznveckoit XUMUH,
(hopmupyrommx (hyHIaMEHTATBHYIO u
MPAaKTHYECKYIO MOJITOTOBKY CTICIIHAJINCTOB

OHMOJIOTHYECKOT0 MPOQMIIS IO XUMHUH

Formation of a modern natural scientific worldview and
systemic knowledge about the properties of substances
and the characteristics of their reactivity, the study of the
fundamental sections of analytical and physical
chemistry, forming the fundamental and practical training
of specialists in biology in chemistry

dopmupyemsbie komnerenimu / The formed
competences

[IpuMeHATh OCHOBHBIE TMOHSTHSA, 3aKOHBI, TEOPUU
HEOPraHW4YeCcKOd W OpPraHu4yecKod  XHUMHHU,
(hM3UYECKOM, KOJUIOUIHOM, aHAIMTUICCKON XUMUH,
3HaHUsI CTPYKTYPHI, PU3UKO-XUMUYECKUX CBOUCTB U
myTeil merabonM3Ma XUMHUYECKUX KOMIIOHEHTOB,
BXOJSIIINX B COCTaB JKUBBIX OPTraHU3MOB, JUIS
peleHns MPaKTHIECKUX 3aj1a4 MpoecCHOHANBHON
JIeSITeIbHOCTH

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

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

3HATh:
- TEOPETHUYECKHE OCHOBBI, OCHOBHBIE 3aKOHBI U
METOJIbI AHAJIUTUYCCKOW M (PHU3MUECKON XUMUH,
BKJIIOYAIONINE YYEHUE O XMMHUYECKOM PAaBHOBECHUU,
CPYIIOBBIE U UHAWBUAYAIbHbBIE CBOMCTBA UOHOB U
BEIIECTB; - METOAbl XMMHUYECKOro, (u3uKo-
XMMHMUYECKOTO aHajiu3a, METOJIbl pa3JeleHus u
KOHUEHTPUPOBAHHUs ONPEACIIEMbIX BELIECTB IS
MOJyYEeHUs] JIOCTOBEPHBIX CBEAEHUW O COCTaBe
00beKTa;

YMETH:

-  pemaTh pacueTHBIE 3aJa4d 10  BBIOOPY
ONTUMAJIbHBIX YCJIOBUM MPOBEICHUS SKCIIEPUMEHTA,
- BHIOMpaTh ONTHUMAJbHBIE HM  Hauboliee
3¢ ()EKTUBHEIN METOJI PKCIIEPUMEHTA.

know:

- theoretical foundations, fundamental laws, and methods
of analytical and physical chemistry, including the theory
of chemical equilibrium, group and individual properties
of ions and substances; - methods of chemical and
physicochemical analysis, methods of separating and
concentrating analytes to obtain reliable information
about the composition of an object;

be able to:

- solve calculation problems to select optimal
experimental conditions; - select the optimal and most
effective experimental method.

have skills in:

- basic techniques of working in a chemical analytical
laboratory.
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BIIAJICTh:
OCHOBHBIMU TpUEMaMH  pabOTBl B  XUMHKO-
aHATUTHICCKON JabopaTopuu

Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOIYIIS /
Semester of study

2

2

Ipepexsusutsl / Prerequisites

Heopranuueckas xumus

Inorganic chemistry

TpymoeMKoCTh B 3a4€THBIX SIUHHIAX (KpeanuTax) / 3 3
Credit units
KonndecTBO ayAMTOPHBIX YaCOB U YacOB 72/48 72/48

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

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

KomtokBruymM, KOHTpOJIbHAsS paboTa
3auer

Colloquium, assessment
Exam
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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology

YueoHasi nucuuminna «buoxumus», Moayiab «Xumus» /
Academic discipline «Biochemistry», module «Chemistry»

Kpatkoe conepxanue yueOHON AMCIUTUTHHEI, MOJTYIIS
/ Brief summary

CdopmupoBath y CTYICHTOB IEIOCTHYIO CHCTEMY
3HAaHUH O XMMUYECKOM COCTaBE )KUBBIX OPTaHU3MOB,
(U3UKO-XUMUUECKUX U OMOJIOTMYECKUX CBOMCTBAX
HPUPOTHBIX COSTNHEHHUH, OCHOBHBIX MyTSIX 0OMeHa
BCHICCTB, MCXaHU3MaX PCryjalvi U B3aUMOCBA3U
MeTabOIMUECKUX

MPOLIECCOB

To develop in students a comprehensive knowledge
system about the chemical composition of living
organisms, the physicochemical and biological properties
of natural compounds, the main metabolic pathways,
regulatory mechanisms, and the interrelationships of
metabolic processes

dopmupyemsbie kommerenimun / The formed
competences

IIpuMeHATP OCHOBHBIE MOHATHSA, 3aKOHBI, TEOPHUU
HEOPraHWYEeCKOM UM OpraHW4YeCKOM  XHUMHH,
(hM3UYECKOM, KOJUIOUIHOM, aHATMTUICCKON XUMUH,
3HAHUS CTPYKTYPBI, (PU3UKO-XUMHUIECKIX CBOWCTB H
nyTed MeTradoju3Ma XUMHYECKHX KOMITOHCHTOB,
BXOJSIIMX B COCTAaB >KUBBIX OPraHU3MOB, IS
pelIeHnsT MPaKTHYECKUX 3a7a4 MpodhecCHOHATBHOMN
JIeSITeIIbHOCTH

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

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

3HATh!

- XMMHUYECKHE OCHOBBI  IKU3HEAEATEIbHOCTH,
BKJIFOYAsl XUMHYECKOE CTPOCHHE U CBOICTBa
NPUPOJHBIX COCAVWHEHHH M HMX KOMIUIEKCOB,
OCHOBHBIE TIyTH W  MEXaHU3Mbl  PEryJsIIUU
MeTaboIu3Ma, OMOXUMHYECKHE MEXaHU3MBI
peanuzalMu  TeHETHYeCKoW  HHGOpMauuu;
TEOPETHUECKYI0 W MPAaKTUYECKyI0 3HAYMMOCTb
OHOXUMHH, B3aMMOCBSI3b c JIPYTHMHA

€CTECTBEHHBIMH HayKaMH; - HOBEHMILINE TOCTUKEHUS
B oOjactm OMOXMMHM H TIEPCHEKTHUBBI UX
WCTIONIF30BAHUS B PA3IMYHBIX 00JACTSIX HApOIHOTO
XO3AHCTBA, METUIIMHBL, (apMaluu

YMETb:
- ACTOJIB30BaTh 3HAHUS OMOXUMUU JUIsl OOBSICHEHUSI
BaKHEHIIINX (U3NO0TOTNIECKUX IIPOLIECCOB,

MNPpOUCXOAIIME B OpraHax M TKAHAX YCJIOBCKA,

know:

- chemical bases of vital activity, including the chemical
structure and properties of natural compounds 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, the
relationship with other natural sciences; the latest
achievements in the field of biochemistry and the
prospects for their use in various fields of the national
economy, medicine, pharmacy

be able to:

- to use the knowledge of biochemistry to explain the
most important physiological processes occurring in the
organs and tissues of humans, animals, plants,
prokaryotes both in normal and in the occurrence of
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JKHUBOTHBIX, paCTeHI/Iﬁ, MMPOKApHOT KaK B HOPMEC, TaK
" IIpU BOSHUKHOBCHUH IIATOJIOTHUH, - UCIIOJIB30BaTh

OMOXMMHYECKHE  METOALI  HCCIECNOBAaHUA B
AKCIIEPUMEHTAIBHON OMOJIOTHI
BJIAJETh:

- OCHOBHBIMH ITPUEMAMH H3YYCHHS XHMUYECKOTO
COCTaBa JKUBBIX OPraHU3MOB M CTPYKTYPHBIX
0COOEHHOCTEH OHOJOTHYECKHA aKTHBHBIX BEIECTB;
METOAAMH KOJMYECTBEHHOTO W KAUYeCTBEHHOIO
OIpeIeIICH s IPUPOHBIX COCTUHEHHUI

pathology; to use biochemical methods of research in
experimental biology

have skills in:

- the basic methods of studying the chemical
composition of living organisms and the structural
features of biologically active substances; methods of
quantitative and qualitative determination of natural
compounds

Cemectp nzyueHust y4eOHON TUCIIMIUTMHBI, MOIYJIS /
Semester of study

3

3

Ipepexsusutsl / Prerequisites

Oprannyeckasi XuMus

Organic chemistry

TpynoeMKoCTh B 3a4€THBIX eAMHALIAX (KpeanuTax) / 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

YCTHBIH 0npoc, KOHTPOJIbHAs paboTa, TEeCTHI
OKx3amMeH

Oral questioning, assessment, tests
Exam
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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
YueOHas qucuuninHa «BBegeHue B OMOTEXHOJI0THIO», MOTYJ/Ib «BBeaeHue B OMOTEXHOJIOTHIO » /
Academic discipline «Introduction to Biotechnology», module «Introduction to Biotechnology »

Kpatkoe conmepikanue yaeOHON TUCIUILTHHBI, MOAYIs | DopMUpOBaHHE KOMILIEKCa 6azoBeix | Formation of a set of basic concepts about the objectives
/ Brief summary mpeAcTaBieHuit o0  3agavyax W ocHOBHBIX | and main directions of development of modern
HAIpaBJICHUAX pa3BUTHUS coBpemenHo# | biotechnology
OMOTEXHOJIOTHH
dopmupyemsbie kommerenimun / The formed IMpumeHsTh 3HaHKS BEeAyIIMX MHUPOBBIX TeHaeHnuit | Apply knowledge of leading global trends and
competences W HampaBleHWH ~ pa3BuTHs  coBpemeHHoil | development directions in  modern biotechnology,
ouorexHomornu,  TpeboBanmii  OmosTmku  u | bioethics and biosafety requirements in research activities

0m00e30MmacHOCTH B HAayYHO-HCCIIEI0BATEIHCKOM
JeSITEIBHOCTH

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

3HATh:

- CYITHOCTH Y 3a/1a4¥ OMOTEXHOJIOTHH; - TPEOOBAHHSA
K TIPOU3BOJICTBY OMOTEXHOJIOTHYECKUX TPOIYKTOB
pa3IUYHOTO HA3HAYCHHUS; - OCHOBHBIC CXEMBI
OYUCTKH OMOTEXHOJIOTHYECKMX IPOIYKTOB; -
OCHOBHBIC JIOCTW)KCHUS W TEHACHIUH Pa3BHUTHUS
MPOMBIIUIEHHOM, CEIIbCKOXO035ICTBEHHOM,
MEIMIIMHCKOM, DKOJIOTMYECKON OMOTEXHOJOIHH; -
HarpaBleHus (YHIAMEHTATBHBIX W TPHUKIATHBIX
WCCIIeIOBaHUA B 00NMacTM  OMOTEXHOJIOTHH,
peanu3yemMbix Ha 0a3e oOpa3oBaTeIbHBIX, HAYYHO-
WCCIIEIOBATENIbCKUX,  HAYYHO-TIPAKTUYECKUX U
IIPOM3BOJICTBEHHBIX LIEHTPOB PecmryOmmku
benapycs;

YMETB:

- OCYUICCTBJISITb IIOMCK W aHajdu3 JaHHBIX,
CBSI3AHHBIX C JIOCTI)KCHHSIMH TIPOMBIIUICHHOMH,
CEIIbCKOXO03sIUCTBEHHOM, MEIULIMHCKOM,
OKOJIOTHYECKOW  OMOTEXHOJIOTUH,  COCTaBISAThH
AHAJIMTUYECKHE O030phl, TOTOBUTH JOKIAABl U
MaTepuanbl K TIPE3EHTAIlUsIM; - HCIOIh30BaTh
3HAHUSI O MHUPOBBIX TEHJACHUUAX  Pa3BUTHUS
OMOTEXHOIIOTUY ISl PEIICHsI TPAKTHYECKUX 3a]1ad;

know:

- the essence and objectives of biotechnology; -
requirements for the production of biotechnological
products for various purposes; - basic purification
schemes for biotechnological products; - key
achievements and development trends in industrial,
agricultural, medical, and environmental biotechnology; -
areas of fundamental and applied research in
biotechnology, implemented at educational, research,
practical, and production centers of the Republic of
Belarus;

be able to:

- search for and analyze data related to achievements in
industrial, agricultural, medical, and environmental
biotechnology, compile analytical reviews, prepare
reports and presentation materials; - use knowledge of
global trends in biotechnology development to solve
practical problems;

have the skill of:

- applying terminology in industrial, agricultural,
medical, and environmental biotechnology; - selecting
biotechnological objects and applying methodological
approaches to improve the efficiency of their use
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UMETh HaBBIK:
- TpUMEHEHUs TEPMHUHOJOTHH B  00JacTH
MPOMBIIIIEHHOM, CEIIBbCKOXO03SMCTBCHHOM,
MEIUIMHCKOM, IKOJIOTHYECKOH OMOTEXHOIOTHH; -
no0opa 00bEKTOB OMOTEXHOJIOTHU M MPUMEHECHUS
METOIMYECKHX  IMOAXOJOB ISl ITOBBIMICHUS
9 PEKTUBHOCTH UX MCIOIB30BAHHS

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 52/68 52/68
camocTosTenbHoi pabotsl / Academic hour of

students' class work, hours of self-directed learning

TpeboBanus U GOpMBI TEKYIIEH 1 MTPOMEKYTOUHOH Pedepar, Tect Essay, test
arrectanuu / Requirements and forms of current and 3auer Credit

interim certification
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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
Yueonas qucuuninHa «buode3zonacHocTs U GMOITHKA», MOAYJIb « BBeneHne B 0MOTEXHOJIOTHIOY /
Academic discipline «Biosafety and bioethics», module « Introduction to Biotechnology»

Kpatkoe coneprxanue yueOHOIt
JMCIMIUTMHBL, Moyt / Brief summary

dopmupoBaHUEe MPEACTABICHUS B O0JIACTH MPHUHIMIOB H
METOJIOB ~ TCHETHYECKOW  WHXXCHEPUHM WM CHUCTEMBI
OmobOe3omacHOCTH, a Takke (OPMHUPOBAHHE  YyBCTBA
OTBETCTBEHHOCTH 32 MPOHM3BOJUMBIC JCHCTBUS IMEPE] CaMUM
co00H, Hay4HO! OOLIECTBEHHOCTHIO U MEpe] BCEM JKUBBIM Ha
TTaHETe

Forming an understanding of the principles and methods
of genetic engineering and the biosafety system, as well
as developing a sense of responsibility for your actions
to yourself, the scientific community, and all living
things on the planet

dopmupyemsbie kommerenimun / The formed
competences

IIpuMeHATP 3HaHMS BEOYIIUX MHUPOBBIX TEHACHUMA U
HalpaBJICHUN  Pa3BUTHS  COBPEMEHHOM  OMOTEXHOJIOTHUU,
TpeOoBaHMii OWOITHKM W OHOOE30HaCHOCTH B HAay4dHO-
HCCIIEA0BATENbCKON AESITENbHOCTU

Apply knowledge of leading global trends and
development directions in modern biotechnology,
bioethics and biosafety requirements in research activities

Pesynbrarel 00yueHus (3HaTh, YMETh,
BaaneTh) / Learning outcomes (know, be
able to, have skills in)

3HATB:
— HPaBCTBEHHbBIC OPHEHTHPHI COBPEMEHHOW HaykKH (CBOOOIA U
OTBETCTBEHHOCTh COBPEMEHHOTO YYEeHOro); — MpobieMHoe

II0JI€, YHHUBEPCAJIBHBIC IPUHIUIBLI WU MOPAJIbHBIC HEHHOCTU
6H03THKH; - MOpaJIbHBIC n IIPaBOBELIC ACIICKTBI
TPAHCIUIAHTOJIOTUH, IICUXUATPHUU, HAPKOJIOTUH, OHKOJIOTUH, —
OTHUYCCKHEC HpO6J’IeMBI MaHI/IHy.]'IHI_II/Iﬁ (¢{0) CTBOJIOBBIMH
KJICTKaMU U KJIIOHHUPOBaHUA YCJIOBEYCCKUX OPraHOB U TKaHeﬁ;
- OTUYCCKHUEC n IIPaBOBLIC OCHOBBI PEryJIupoBaHuA
6I/IOM6,I[I/ILII/IHCKI/IX I/ICCJ'IG,I[OBaHI/Iﬁ Ha 4YCJIOBCKE M ) KUBOTHBIX, —

3THYECKHE  MpOoOJeMbl  NPUMEHEHUS]  HOBBIX  TI'€HHO-
WH)XCHEPHBIX  TEXHOJOTHH;  —  TIPaBOBbIE  OCHOBHI
perynupoBaHusi OnMOOE30MACHOCTH; — KPHUTEPUH PpHUCKa

ucnons3oBanust I'MO u I'M cbIpbs; — mpoueaypbl OLEHKH
pucka ucnonp3oBanusg ' MO, I'M nipogoBOIbCTBEHHOTO CHIPBS
Y TIPOIYKTOB MTUTaHMUS;

YMETH:

— OPHEHTHPOBATHCS B COBPEMEHHBIX BOINPOCAX OMOITHKH; —
MPUMEHATH KOHIEMNIHIO CYIIECTBEHHOW SKBUBAJIEHTHOCTH JIJIS
OLIEHKM MOTEHIHAIBbHOW omacHocTd B npumeHeHnH I'MO u
HOBBIX NPOAYKTOB NHUTAHUA; — TMpeiaratb MOAXOIBl IS
OIIEHKW pHUCKa HenpeJHaMepeHHbIX d(PdeKToB reHeTHuecKon

know:

— the moral guidelines of modern science (the freedom
and responsibility of the contemporary scientist); — the
problem field, universal principles, and moral values of
bioethics; — moral and legal aspects of transplantation,
psychiatry, addiction medicine, oncology; — ethical issues
of manipulating stem cells and cloning human organs and
tissues; — ethical and legal foundations for regulating
biomedical research on humans and animals; — ethical
issues of using new genetic engineering technologies; —
legal foundations for regulating biosafety; — risk criteria
for the use of GMOs and genetically modified raw

materials; — procedures for risk assessment of using
GMOs, genetically modified food raw materials, and food
products;

be able to:

— navigate contemporary issues in bioethics; — apply the
concept of substantial equivalence to assess the potential
risks of using GMOs and new food products; — suggest
approaches for evaluating the risk of unintended effects
of genetic modification and, from the perspective of the
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MOMU(DUKANIMKA U C TMO3UIMIA MPHHIHUIA TPEAOCTOPOIKHOCTU
JTlaBaTh peKOMEHAAITNH 110 HcToib3oBanmio [ MO,

UMETh HaBBIK:

—  HCMOJB30BAaHUSA  OTHUYECKUMX U  TPABOBBIX  OCHOB
pEeryJaupoBaHUs TPUMEHEHHUS HOBBIX T'€HHO-HHKEHEPHBIX
TEXHOJIOTHHA U OMOMEINIIMHCKHUX UCCIIEIOBAaHUN Ha YETIOBEKE U
>KUBOTHBIX.

precautionary principle, give recommendations on the use
of GMOs;

have the skill:

—using the ethical and legal foundations for regulating the
use of new genetic engineering technologies and
biomedical research on humans and animals.

CeMecTp u3ydeHus: y4eOHOM JUCIIUILINHEI,
moyist / Semester of study

2

2

IpepexBusuts / Prerequisites

BBenenne B OMOTEXHOIOTHIO

Introduction to Biotechnology

TpyaoeMKOCTh B 3aU€THBIX SAMHHUIIAX 3 3
(xpeamrax) / Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 36/72 36/72

camocTosTenbHoI paboTsl / Academic hour
of students' class work, hours of self-
directed learning

TpeboBanus u GOpMBI TEKYIIEH
MPOMEKYTOYHOM arTecTaruu /
Requirements and forms of current and
interim certification

Pedepar, yctHsIif opoc
3auer

Project, oral examination
Credit
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Cnenunanbaocts / Speciality: ®ynaamenrtanbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
Yueonas qucuuminHa «[IUTOI0rHSI M THCTOIOTHS, MOAYJIb «DYyHIAMEHTAIbLHAS M NPUKIATHAS OHOTOTHS KJIETKH /
Academic discipline « Cytology and histology », module «Fundamental and Applied Cell Biology»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJTYJIS
/ Brief summary

dopMHUpOBaHKUE IEJIOCTHOIO TMPEICTaBICHUS 00
opraHuzanud M (QYHKIIMOHHUPOBAHUH KIETOK W HX
aHcamOJIeH, WiIh TKaHeH

Formation of a holistic understanding of the organization
and functioning of cells and their assemblies, or tissues

dopmupyemsbie komnerenimu / The formed
competences

[IpuMeHsITh 3HAHHUSA CTPYKTYpHO-(QYHKIHOHATBEHON
OpraHHA3aALNN KIIETOK u METOJBI X
KYJIETUBHUPOBAHUS AJIs pelieHus QyHIaMEeHTaIbHbBIX
W TPUKIAAHBIX 3a7ad KIETOYHOW OWoJoruu u
OMOTEXHOJIOTHH

Apply knowledge of the structural and functional
organization of cells and methods of their cultivation to
solve fundamental and applied problems of cell biology
and biotechnology

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

3HATB!

TIPUHIUIIET CTPYKTYPHO-(pyHKIIMOHATIBHOM
OpraHu3alMu KJIETOK JYKapuOT; 3aKOHOMEPHOCTH
nponudepanuy KIeToK, UX AeJICHU IyTeM MHUTO3a
u  MeHoza, a TaKKe HMX  TI'CHETHYECKH
JNeTepPMUHUPOBaHHON  (pu3nMONOrHUecKOd Tubenn
MyTEM alloNTo3a; CBOWCTBA CTBOJIOBBIX KIIETOK M
3aKOHOMEPHOCTH (DYHKIIHOHAITBHOM CIICIIHAIN3AIIT
MOPOXAAEMBIX HMMH KJIETOYHBIX KIIOHOB TIpH
(dhopMupoBaHUHU TKaHeH u OpraHOB
MHOTOKJIETOYHBIX OPTaHH3MOB; KJIACCU(HUKALMIO H
MOp}OoPHU3NOTIOTHIO OCHOBHBIX TKaHEH JKUBOTHBIX U

4eJI0BEKa, 3aKOHOMEPHOCTH WX TIHUCTOrE€He3a U
pereHepanuu;
YMETb:

HaCcTpauBaTh CBETOBOW MUKPOCKOII U UCCIIE0BATH C
€ro IIOMOIIBI0 TOTOBBIE IIMTOJIOTHYECKHE H
TUCTOJIOTUYECKUE  IIpenapaTrhbl;  M3rOTaBIIMBAaTh
Mpernaparbl PacTUTENbHBIX U KUBOTHBIX KIIETOK U
MPOBOJUTh HX IUTOJIOTUYECKOE HCCIEI0BAHUE,;
WICHTH(UIIMPOBATh THUCTOJOTHYECKHAE TPErapaThl
OCHOBHBIX TUIIOB TKaHEH U J€NaTh UX 3aPUCOBKU;
BJIAJICTh:

know:

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

be able to:

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

have skills in:

skills of working with a light microscope; methods of
fixation and staining of preparations; approaches to
visualize cell organelles.
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HaBBIKAMU DPA0OTHI CO CBETOBBIM MHKPOCKOIIOM;
MeTo/laMu  (UKCAIlMM W OKPACKH IPerapaTos;
MTOIXO0IaMH BH3yaJIH3aIiH KIETOYHBIX OpraHell.

Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOIYIIS / 2 2
Semester of study

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

KosnruecTBO ayIMTOPHBIX YaCOB U YaCOB 80/40 80/40

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

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

YcTHBIE ONIPOCHI, KOHTPOJIBHBIE PA0OTHI, TECTHI
OK3aMeH

Oral questioning, assessment, tests
Exam

29




Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
Yueonas qrucuuminia «OCHOBBI KJI€TOYHOH 010JI0THI», MOAYJIb «DyHAaMeHTAJbHASA U NPUKJIATHAA OHOJIOTUS KIETKI /
Academic discipline «Fundamentals of Cell Biology », module «Fundamental and Applied Cell Biology»

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

@OopMHUPOBAaHUE y CTYACHTOB CHUCTEMBbI 3HAHUUA O
CTPYKTYPHOM OpraHU3aliy )KUBOM KIETKH, IPUPOJE
MIPOUCXOAIIMX B HEHM MPOIIECCOB, B3aUMOAEHCTBUU
C APYTHMH KJIETKaMH U BHEIIHEW cpeon

Formation of students' knowledge about the structural
organization of a living cell, the nature of the processes
occurring in it, interaction with other cells and the
external environment

dopmupyemsie kommerenimu / The formed
competences

ITpuMeHSTh 3HAHUSI CTPYKTYPHO-(PYHKIIMOHAILHOM
OpraHu3aruu KJIETOK u METOIbI ux
KyJbTUBHUPOBAHHMS TS PEIICHHs (yHIaMCHTATBHBIX
W TPUKIAJHBIX 3a4ad KJICTOYHOW OWOJOTHH |
OHMOTEXHOJIOTHH

Apply knowledge of the structural and functional
organization of cells and methods of their cultivation to
solve fundamental and applied problems of cell biology
and biotechnology

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

3HATB!
- CTPYKTYPHYIO OpraHH3alHI0, 3aKOHOMEPHOCTH
(YHKIMOHUPOBAHUS U MHTETPALlMM B TKaHU KJIETOK
KHUBBIX OPTraHU3MOB; - MOJIEKYJSIPHYIO TPUPOAY U
MeXaHU3MBI peryssinun (U3NOTIOTHYECKUX
MPOLIECCOB B KIJIETKAX; - COBPEMEHHBIE MOIXObI
WCCIIE/IOBAHUSL KIICTOYHBIX MPOIECCOB; - METOJbI
MOJTy4eHUs, aHanmm3a u MPaKTUIECKOTO
WCHOJIb30BaHMS KJIETOUHBIX KYJIBTYD;

YMETh:

- HCIOJb30BaTh TEOPETHYCCKHE 3HAHHS 10
KJIETOYHOW OMOJIOTMH B KayecTBE HAYYHON OCHOBBI
JUIs  TIMIIEBOM  NPOMBIIIJICHHOCTH, CEJIbCKOIo
XO3AHCTBa, OMOTEXHOJOTUH M OWOWH)KEHEPUH;
MPUMEHSTh Ha MPAKTHKE 3HAHUS O KIETOYHBIX U
MOJICKYJSIPHBIX ~ OCHOBaX  ()yHKIMOHUPOBAHUS
KHUBBIX ~ CHCTEM M  CJIOXHBIX  MpoIleccax
KOOpJWHAIMK  (PU3HOJIOTHYECKUX  TIPOIIECCOB
OpraHu3Ma; - UCIOJIb30BaTh Ha MPAKTHKE 3HAHUS 00
OCHOBHBIX 9KCIIEPUMEHTAIBHBIX MoaX0ax
KJIETOYHOW OMOJIOTHH;

HUMETb HaBBIK:

- METOJIMYECKUMX TNPHEMOB aHaju3a KJIETOK |

know:

- the structural organization, patterns of functioning, and
tissue integration of cells in living organisms; - the
molecular nature and mechanisms of regulation of
physiological processes in cells; - modern approaches to
the study of cellular processes; - methods for obtaining,
analyzing, and using cell cultures;

be able to:

- use theoretical knowledge of cell biology as a scientific
basis for the food industry, agriculture, biotechnology,
and bioengineering; - apply knowledge of the cellular and
molecular foundations of living systems and the complex
processes that coordinate the body's physiological
processes in practice; - apply knowledge of the basic
experimental approaches in cell biology in practice;

have the skills to:

- methodological techniques for analyzing cells and
subcellular systems; - methods for working with cell and
organ cultures of various organisms; - techniques for
planning and conducting cell biological research using
modern analytical approaches; - research methods, data
analysis, and presentation of results used in experimental
and applied cell biology
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CYOKJIETOYHBIX CHUCTEM; - METOAOB paboThl C
KyJBTypaMHl KJIETOK M OpraHoB  pa3lIMYHbIX
OpPraHU3MOB; - TEXHUKH IUIAHUPOBAaHUA U
MIPOBECHUS KJIETOYHO-OMOJIOTHYECKOTO
WCCIEIOBAaHNUA C HCIIOJB30BAaHUEM COBPEMEHHBIX
AHATTMTUIECKUX MOJXO/I0B; - METOIOB
HCCIIEIOBaHNs, aHaJIN3a JAHHBIX U MPEACTaBICHUS
pe3yNbTaToB, KOTOpBIE HCIIOJIB3YIOTCS B
SKCIEPUMEHTAJIbHON U MNPUKIAAHOW KJIETOYHOU
Ouosorun

CeMecTp u3ydeHus: ydeOHOM TUCIIMIIMHBI, MOTYJIS /
Semester of study

3

3

Ipepexsusutsl / Prerequisites

]_[I/ITOJ'IOFI/ISI " TUCTOJIOTUA

Cytology and histology

TpynoeMKoCTh B 3a4€THBIX eAMHALIAX (KpeanuTax) / 3 3
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 80/40 80/40

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

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

YCTHBIH 0npoc, KOHTPOJIbHAs paboTa, TEeCTHI
Ox3amMeH

Oral questioning, assessment, tests
Exam
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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
VYyeonas nucunminaa «KyJbTHBHpPOBaHUe KIETOK», MOAY.Ib «DPyH/IaMeHTAIbHAS W NPHKJIATHAS OHOJIOTHS KJIETKN» /
Academic discipline «Cell culturing», module «Fundamental and Applied Cell Biology»

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

dopmupoBaHHe Y 00yJIarOIINXCS CHCTEMBI 3HAHHI O
TEXHOJIOTHSIX MOJTyYEHUS u ¢duzmnonoro
OMOXUMHUYECKUX OCHOBAax JUTUTEIHHOTO
MOJAEP)KaHUS MUKPOOPraHU3MOB, PACTUTENIbHBIX U
KHNBOTHBIX KJIETOK

Formation of a system of knowledge among students
about the technologies for obtaining and the physiological
and biochemical foundations of long-term maintenance of
microorganisms, plant and animal cells

dopmupyemsbie komnerenimu / The formed
competences

[IpuMeHsITh 3HAHHUSA CTPYKTYpHO-(QYHKIHOHATBEHON
OpraHH3ALNN KIIETOK u METOJBI X
KYJIETUBHUPOBaHUS AJIs pelieHus QyHIaMEeHTaIbHbBIX
W TPUKIAJHBIX 337ad KIETOYHOW OHOJOTHH U
OMOTEXHOJIOTHH

Apply knowledge of the structural and functional
organization of cells and methods of their cultivation to
solve fundamental and applied problems of cell biology
and biotechnology

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

3HATB!

- TPHUHIMIBI COCTaBIICHUS MUTATEIBHBIX Cpel H
TpeOoBaHUs ¢bu3ngecKux yCIIOBUI JUTST
KyJbTUBUPOBAHHUS MHKPOOPTaHU3MOB,

PacTUTENBHBIX M IKUBOTHBIX KJIETOK;- TEXHUKY
BBEJICHUS B KYJIbTYPY W METOJBI BBHIPAIMBAHUS in
Vitro M30JMPOBAaHHBIX KJIETOK U TKaHeW pacTeHUH U
KHUBOTHBIX;- 3aKOHOMEPHOCTH MPHUPOCTa OHOMACCHI
B XOJI¢ POCTOBOIO LUKJA KyJIbTYp KJIETOK Pa3HOrO
MPOUCXOXKJICHHS, KOJUYECTBEHHBIC II0Ka3aTeln
pocTa; - OCHOBHBIE THIIBI KYJIBTYpPaJbHBIX CHCTEM,
HCIIOJIb3YEMBIX B IIPOMBIIUIEHHOM IIPOU3BOJCTBE U
71a00paTOPHBIX WCCIIEZIOBAHUSX; MIPUHLIUTIBI
(hyHKIIMOHUPOBAHUS COBPEMEHHOTO 000PY/IOBAHHUS,
NPUMEHAEMOTO TpU KYyJbTUBUPOBAaHUM  KIETOK
Pa3HOr0 IIPOUCXOKIAEHUS ;- TOCTHXKEHHSI KIIETOUYHBIX
6uortexHonoruii B Pecrybnuke bemapyce;

YMETb:

- WCTONB30BaTh MOJYYEHHBIE 3HAHUS MPH BHIOOpE
Han0O0JIee MPUTOIHBIX CUCTEM TOTYUYSHHS KYIbTYP U
croco0OB  KYyJbTUBUPOBAHUSl  KIETOK; pelaTh
3a1a4u o0Ieil 1 yacTHOW ONTHUMM3ALUH MPOLECCOB

Know:

- principles of composing nutrient media and physical
requirements for cultivating microorganisms, plant, and
animal cells;- techniques for introducing isolated cells
and tissues of plants and animals into culture and methods
for in vitro cultivation;- patterns of biomass growth
during the growth cycle of cell cultures of various origins,
guantitative growth indicators;- main types of culture
systems used in industrial production and laboratory
research; operating principles of modern equipment used
in cultivating cells of various origins;- achievements in
cellular biotechnology in the Republic of Belarus;

be able to:

- use acquired knowledge when selecting the most
suitable culture production systems and cell culturing
methods; solve problems of general and specific
optimization of microorganism, plant, and animal cell
culturing processes;

have skills in:

- isolating and maintaining cell cultures obtained from
various sources, taking into account their physiological
and biochemical needs;- composing nutrient media for
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KyJIbTHBHPOBAHHUS  KIIETOK
pacTeHui 1 KUBOTHBIX;
MMETh HaBBIK:

- BBIICICHUA W TIOJJICPKAHUS KYJIbTYP KICTOK,
MOJIyYCHHBIX M3 PA3HBIX UCTOYHUKOB, C YYCTOM HX
(hU3MONTIOTO-ONOXMMHYECKIX ~ TOTPpEOHOCTEH; -
COCTaBJICHHS MUTATESILHBIX cpen JUIS
KYJbTUBUPOBAHHNA KIICTOUHBIX KYJIBTYP pa3jJIn4HOIO
MIPOUCXOXKICHUS ;- OTPEIEIICHUS] KOITNIECTBEHHBIX
MapaMeTpoB  pOCTa  KJIETOYHBIX  MOMYJISIHH,
YKU3HECTIOCOOHOCTH M METa00JINYECKON aKTUBHOCTH
KJIETOK Pa3HOTO MTPOUCXOXKICHUS

MUKPOOPTraHN3MOB,

cultivating cell cultures of various origins;- determining
quantitative parameters of cell population growth,
viability, and metabolic activity of cells of various origins

CemecTp nzydeHus: yaeOHOM JUCIUITIINHBI, MOTYIIS /
Semester of study

4

4

ITpepexBusuts / Prerequisites

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

Cytology and histology

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

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

YcTHBIN OMTPOC, KOHTPOJIbHAS paboTa, TeCThI
DK3aMeH

Oral questioning, assessment, tests
Exam
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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
Yueonas qucuuminna «l'enomuka», Moayb « OCHOBBI OMHKCHBIX TEXHOJIOTHIA » /
Academic discipline «Genomics», module «Fundamentals of omics technologies»

Kpatkoe coneprkanue yueOHO
JMCIMIUIMHBI, MoayJisi / Brief summary

MeTOI[LI ucciIcaoBaHd TCHOMOB;, CTPYKTypHas T'C€HOMMUKA,
CTICIMAJIbHBIC Pa3aCjibl TCHOMUKHA

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

dopmupyemsbie kommerenimun / The formed
competences

Pemrates  mpodeccroHanbHbIe, HAYYHO-HUCCIIEAOBATEIbCKHE U
WHHOBAIlMOHHBIC  3aJ]ayd  HAa  OCHOBE  MPHUMCHCHUS
WHPOPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI
[MpuMeHSITh aNrOpUTMBI M TOJXOJBl aHAJIM3a TEHOMHBIX W
MPOTEOMHBIX JIAHHBIX, COBPEMECHHBIC NMPOrPAMMHBIC CPECTBA
Ui 00pabOTKKM  OOJIBIIIMX  MAacCHBOB  OHMOJIOTHYECKOM
uHpOpMaMK U pEUICHHsS NPAKTUYECKUX 3a7ad B 00JacTH
OnonHpOpPMATHKHI

Solve professional, scientific research and innovative
problems through the wuse of information and
communication technologies

Apply algorithms and approaches to analyzing genomic
and proteomic data, modern software tools for processing
large arrays of biological information and solving
practical problems in the field of bioinformatics

Pesynbrarel 00yueHus (3HaTh, YMETh,
BaaneTh) / Learning outcomes (know, be
able to, have skills in)

3HATh:
- HpI/IHHI/IHI)I, JIS)Kallue B OCHOBC COBpeMeHHBIX METOA0B
pactmmdpoBKU T€HOMHBIX MOCIIC0BATEILHOCTEH; -
COBpEMEHHBIE  CITOCOOBI KOHCTPYMPOBAHHS TE€HOMOB C
3a1aHHBIMHA CBOfICTBaMPI; - BO3MOXHOCTHU U OI‘paHI/I‘IeHI/IH
COBpeMeHHBIX u HepCHeKTI/IBHBIX ABTOMATHUYCCKHUX
cexkBeHatopoB J[HK; - kmaccudukamuro u mnpenHa3HadeHHE
OCHOBHBIX GI/IOJ]OFI/I‘ICCKI/IX 633 JaHHBIX, CHOCO6BI ):[OCTYHa K
XpaHsmeiics B HUX HWHQOpMAMM; - BO3MOXKHOCTH U
OTpaHUYECHHS KOMITBIOTEPHOTO aHam3a T€HOMHBIX
MTOCIIEZIOBATENBHOCTEH; - MOJEKYJSPHBIE OCHOBBI 3BOJIIOIUH
TCeHOMHBIX TTOCIICA0BATEIILHOCTEH;

- OCOOGHHOCTH OpraHW3allii TEHOMOB pPAa3JMYHBIX TPYIII

OPraHu3MOB;
YMETh!

- chopMyJIHPOBAThH MOCJIEA0BATEIIBHOCTD JIEUCTBUH,
HEOOXOMUMBIX JUIsi  paciu(pPOBKH TE€HOMOB  Pa3IHMYHON

OpraHu3aliiy; - OMUCATh BO3MOYKHBIE T€HOMHBIE MOJXOJIbI K
uaeHTU(UKAIIMKM HACIEACTBCHHBIX IaTOJIOTHH; - CcOOMpaTh
T€HOMHBIC IIOCIEA0BATENBHOCTH M3 HENPOLECCUPOBAHHBIX
JAHHBIX TOJHOT€HOMHOIO CEKBEHHUPOBAHUS; BBITIOJIHUTH
AHHOTAIIMIO TCHOMHOM ITOCJICIOBATEILHOCTH;

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:
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- OLIEHHMBaTh  KAadyecTBO  JaHHBIX  IOJHOI€HOMHOIO
CEKBCHMPOBAHMSI, TECHOMHBIX COOPOK ¥ aHHOTALIMI TEHOMOB.
BIIAZICTh:

- CHEUMAIbHOW TEPMUHOJOTHEH; - HaBBIKAMH pabOTHI C
MOJIEKYJISIpHBIMU Oa3amu 1aHHbIX yepes noptansl NCBI u EBI;
- HaBBIKaMH pabOTHI C IPOrpaMMaMH 1T 0OpabOTKH M aHAIN3a
JTAHHBIX BBICOKOITPOM3BOANTENHHOIO CEKBEHUPOBAHMSI.

- special terminology; - working with molecular databases
through the NCBI and EBI portals; - working with
programs for processing and analyzing high-throughput
sequencing data

CeMecTp u3ydeHus: y4eOHOM JUCIIUILINHEI,
moyist / Semester of study

4

4

IpepexBusuts / Prerequisites

OCHOBBI KJIETOYHOM OHOIOrvr

Fundamentals of Cell Biology

TpyaoeMKOCTh B 3aU€THBIX SAMHHUIIAX 3 3
(xpeamrax) / Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 54/54 54/54

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

TpeboBanus u GOpMBI TEKYIIEH
MPOMEKYTOYHOM arTecTaruu /
Requirements and forms of current and
interim certification

Tect, oT4eTHI IO TA0OPATOPHBIM paboTam
3auer

Test, lab reports
Credits
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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
Yueonas qrucuuminia «OcHOBbI OMOUH(OPMATHKU», MOAYJIb « OCHOBBI OMHKCHBIX TEXHOJIOTHIA » /
Academic discipline «Fundamentals of Bioinformatics», module «Fundamentals of omics technologiesy»

Kpatkoe coneprkanue yueOHO
JMCIMIUTMHBL, Moyt / Brief summary

ConmepxaHne W BO3MOXHOCTH  OHMOMHQOPMATHKH |
BBIYUCITUTEIBHON OHONOTrHH, COCOOBI MPUMEHEHHS METOAOB
OmomHbOpMATHKN IS pemieHus (QyHIaMEHTAIbHBIX H
OPUKIAAHBIX TpoONeM OHOTEXHOJOTHH W  MOJEKYISIPHON
OHMOJIOTHH

The content and capabilities of bioinformatics and
computational biology, ways to apply bioinformatics
methods to solve fundamental and applied problems in
biotechnology and molecular biology

dopmupyemsbie kommerenimun / The formed
competences

Pemate mpodeccroHanbHble, HAayYHO-HUCCIIEAOBATEIbCKUE U
MHHOBALIMOHHBIE  33Ja4yd  HAa  OCHOBE  IPUMCHEHHSA
WHPOPMALTMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI

[IpuMeHATh anropuTMBl M TMOAXOJBl aHaIM3a T€HOMHBIX U
MIPOTEOMHBIX JaHHBIX, COBPEMEHHBIE MPOTrPAMMHBIE CPEACTBA

Solve professional, scientific research and innovative
problems through the wuse of information and
communication technologies

Apply algorithms and approaches to analyzing genomic
and proteomic data, modern software tools for processing

s oOpaboTku  OonmblIMx — MaccHMBOB — Oumosorudeckoit | large arrays of biological information and solving
uHopManMK W pelIeHHs MpaKTUYeCKHX 3aaad B obmactu | practical problems in the field of bioinformatics
OronHpOPMATHKHI

Pesynbrarel 00yueHus (3HaTh, YMETh, 3HATh: know:

BaaneTh) / Learning outcomes (know, be
able to, have skills in)

- OCHOBOIIOJIATAIOIINE KOHIEHIMH OUOMH(POPMATUKH U
MOJICKYJISDHOW  3BOJIFOIIMU; -  CIIOCOOBI  IOJIyYEHHUS,
OpTraHM3alliy U aHaN3a JTaHHBIX;

YMETh:

- HUCIOJb30BaTh  OCHOBHBIC  IIOAXOALI M METOJBI
OMOMH(GOPMATHKH /ISl PEIICHUS KOHKPETHBIX TEOPETHUECKUX
Y TIPaKTUYECKUX HAYYHO-UCCIIEOBATENbCKIX 33/1a4;

HMETh HaBBIK:

- BIIaJIEHUS KOMITBIOTEPHBIMH TporpaMMaMH Ui aHaju3a
HYKJICOTUIHBIX TIOCIEA0BATEIbHOCTEN HYKJICUHOBBIX KUCIIOT U
aMUHOKHCJIOTHBIX ITOCJIEIOBATEIbHOCTEH OEJIKOB.

- the fundamental concepts of bioinformatics and
molecular evolution;

- ways to obtain, organize, and analyze data;

be able to:

- use the main approaches and methods of bioinformatics
to solve specific theoretical and practical research tasks;
have skills in:

- to use computer programs for analyzing nucleotide
sequences of nucleic acids and amino acid sequences of
proteins.

Cemectp nzyueHus y4eOHOW TUCIMIUIHHBL, 6 6
moxyist / Semester of study

[TpepexBusuts / Prerequisites I'enomuka Genomics
TpynoeMKOCTh B 3a4€THBIX €AMHUIIAX 3 3
(xkpenurax) / Credit units

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

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

TpeGoBanns u GopMBI TEKYIIEH I
MPOMEKYTOYHOM arTectanuu /
Requirements and forms of current and
interim certification

KoHTponmbHEBIE pabOTHI
DK3aMeH

Tests
Exam
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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
Yueonas qucuuninHa «llporeomuka», Moayiab « OCHOBbI OMMKCHBIX TEXHOJIOTHID /
Academic discipline «Proteomics», module «Fundamentals of omics technologies»

Kpatkoe coneprkanue yueOHO
JMCIMIUTMHBL, Moyt / Brief summary

CtpykTypHO-(DYHKITMOHATIHHBIC OCHOBBI MPOTEOMUKH;
TIPUHIIATIBI u METOJIBI aHaym3a npoTeoMa.
aneKTpodopeTHIecKre METOJBI, XpoMarorpadudecKkie

METObI, MacC-CIIEKTPOMETPUYECKHIE METOIbl; METOIbI aHAIN3a
OCIIKOBOW CTPYKTYpPBI; METOJBI aHaiu3a OEJOK-OeIKOBBIX
B3aMMOJEHCTBHN; 0a3bl JAHHBIX TI0 IPOTEOMHUKE

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

dopmupyemsie kommerenimun / The formed
competences

Pemate mpodeccroHanbHble, HAayYHO-HUCCIIEAOBATEIbCKUE U
VHHOBAllUOHHBIE  33Ja4yd  HAa  OCHOBE  IPUMEHEHHS
WHPOPMALTMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI

IIpuMeHATE anropuTMBl M TNOAXOIBl AHAIN3a TE€HOMHBIX H
MIPOTEOMHBIX JaHHBIX, COBPEMEHHBIE MPOTrPaMMHBIE CPEZCTBA

Solve professional, scientific research and innovative
problems through the wuse of information and
communication technologies

Apply algorithms and approaches to analyzing genomic
and proteomic data, modern software tools for processing

s oOpaboTku  OonmblIMx — MaccHMBOB — Oumosorudeckoit | large arrays of biological information and solving
uHpopManuK W pelIeHHs MPaKTHYECKUX 3amad B obmactu | practical problems in the field of bioinformatics
OronHpOpPMATHKHI

Pesynbratel 00yueHus (3HaTh, yMETh, 3HATh: know:

BaaneTh) / Learning outcomes (know, be
able to, have skills in)

- q)YHI[aMeHTaJ'IBHBIe " MPUKIIAJHBIC aCIICKThlI IIPOTCOMUKHU; -

OCHOBHBIE Hay4HO-METOI0JIOTMYECKUE MOAXOJBL,
HCIOJB3YIOIIMEC AJI aHAIIN3a IIPOTEOMa.

YMETh:

- HCIOJIB30BaTh IOJNydEHHBbIC 3HAHMA B HAYYHOM W

MIPOM3BOJICTBEHHOW JICATENBHOCTH; - IPUMEHSTh TOJy4YEeHHbIE
S3HaHWUA 0OpU HM3YYCHHMU TaKUX AJUCHUIIIIMH KakK 6I/IOXI/IMI/I$I,
MOJIEKyJIsipHast ONOoJIOTHs, (PU3HOJIOTHS YeIOBEKa M KUBOTHBIX,
OnodusmKa, a TaKKe NPU MPOXOKAECHUH YU4EOHBIX MPAKTHK H
CIIENITPAKTUKYMOB.

BIIAJICTh:

- METOJaMH aHallu3a MpOoTeoMa; - TeXHOoJorued obpadoTKu
JaHHBIX ITPOTCOMHBIX SKCIICPUMECHTOB,

- crioco0amMy MOJIETTMPOBaHUS (PU3UKO-XUMHYECKHX CBOHCTB U
¢byHkumii  OenKOB MO  M3BECTHBIM  HYKJICOTHUIHBIM
MOCJIE0BATENBHOCTSM; - TNPO(ECCHOHATBHO IOJIb30BaThCs
0a30i1 JTaHHBIX MO0 MPOTEOMHUKE

- 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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CemecTp n3ydeHus y4eOHO AUCIMIUINHEI, 6 6
moyist / Semester of study

Ipepexsusutsl / Prerequisites broxumust Biochemistry
TpyaoeMKOCTh B 3a4€THBIX EAWHHIIAX 3 3
(xpeamtax) / Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 56/52 56/52
caMocTosTeIpHOM paboTer / Academic hour

of students' class work, hours of self-

directed learning

TpeboBanus u GOpMBI TEKYIIEH [Ipoekt Project
MPOME)KYTOYHOM arTrecTarnuu / 3ager Credit

Requirements and forms of current and
interim certification
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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
YueOHas qrucuuiinHa « BHOTEXHOI0rusl MPOKAPHOT U rPUGOB», MOAYJIb «O0bEKTHI OHOTEXHOJIOTHI /
Academic discipline «Biotechnology of prokaryotes and fungi», module «Biotechnology objects»

Kpatkoe conepxanne y4eOHOM AUCIATLIINHEL,
moxyns / Brief summary

ChopmupoBaTh y CTYIEHTOB IIEIOCTHOE MPEACTABICHHE O
JNOCTIKEHHAX W MEPCHEeKTUBaX pa3BUTHA OWMOTEXHOIOTHUH
MPOKapuOT U IpuOOB, O MPUHLMUIAX, MOAXONAX U METOAAX,
UCTIONIb3YEMBIX TSt HAITPaBICHHOTO CO3/IaHUA
MHUKPOOPraHU3MOB-IIPOLYLIEHTOB 3HAYUMBIX UL
HpaKTH‘ICCKOfI ACATCIIBHOCTU YCJIOBCKA LECJICBLIX IMPOAYKTOB,
00 opraHn3anuy OMOTEXHOJIOTHYECKOTO IPOU3BOACTBA

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

dopmupyemsbie kommerenimun / The formed
competences

[IpumeHaTh 3HaHUS 00BEKTOB OMOTEXHOJIOTHH, TPeOOBaHUH K
MMPOU3BOJACTBY 6I/IOTCXHOJ'IOI‘I/I‘ICCKI/IX IIPOAYKTOB PA3JIMIHOI0
HasHa4YC€HUA 1A pa3p360TK1/I HMHHOBAIITMOHHBIX ITOAXOAOB B
00JIaCTH CEeTBCKOTO X03HCTBA, IPOMBIIUICHHOCTH, SKOJIOTUH,
3paBOOXpPaHEHUs

Apply knowledge of biotechnology objects and
requirements for the production of biotechnological
products for various purposes to develop innovative
approaches in the fields of agriculture, industry,
ecology, and healthcare

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

3HATh:

- OCHOBHBIE TPAaKTUYECKH 3HAYMMBIE METAOOIHTHI KIETOK
MUKPOOPraHU3MOB; OCOOCHHOCTH OpTaHHM3alMHd KJIIETOK
MPOKAPUOT i rpudoB, ONPEAEIISIONINE UX
OMOTEXHOJIOTUYECKOE  HCIOJb30BaHWE, -  MPHHIMUIIBI
CeNeKINN MPOAYLIEHTOB OMOJIOrHYECKHU aKTHBHBIX
COEJIMHEHWIA; - CITOCOOBI BHIPAIIUBAHUS IPOKAPUOT U TPHUOOB,
XapaKTEPUCTUKHA POCTAa MUKPOOHBIX KYJbTYP; - TEXHOJIOTHH
MONTy4YeHUs] TIEPBUYHBIX W BTOPUYHBIX METAa0OJUTOB; -
OCHOBHbBIE ITPUHIIUIIBI U METObI FTEHETUUECKOW HHXXEHEPUU U
TEXHOJIOTHH co3faHus pekomMOuHaHTHBIX JIHK; - Mmeromp
MOJIyYCHHE TPAHCTCHHBIX OpPraHu3MOB; - OCOOCHHOCTH
SKCIIPECCUU YY>KEPOJHBIX T€HOB B KIETKaxX NpPOKApUOT U
rpudoB, HCITOJIb30BaHNC BUPYCOB JUTSE CHHTE3a
reTePOJIOrHYHbIX OEJIKOB; - HMPUHIMIBI (QYHKIIMOHUPOBAHHUS
COBPEMEHHOTO obopynoBaHus, MPUMEHSIEMOTO B
MPOMBINIUICHHBIX MaCIITa0ax; - JOCTHKEHUST ONOTEXHOJIOTHH,
0COOCHHOCTH Pa3BUTHSI OMOTEXHOJIIOTHUCCKIX TIPOU3BOJICTB B
Pecnybnuke benapyce;

YMETh:

know:

- the main practically significant metabolites of
microorganism cells; - the organizational features of
prokaryotic and fungal cells that determine their
biotechnological use; - principles of selection of
producers of biologically active compounds; -
methods of growing prokaryotes and fungi,
characteristics of microbial culture growth; -
technologies for obtaining primary and secondary
metabolites; - basic principles and methods of
genetic engineering and recombinant DNA
technology; - methods for producing transgenic
organisms; - features of the expression of foreign
genes in prokaryotic and fungal cells, the use of
viruses for the synthesis of heterologous proteins; -
operating principles of modern equipment used on an
industrial scale; - achievements in biotechnology,
features of the development of biotechnological
production in the Republic of Belarus;

be able to:
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- TIONB30BaTbCi  MHKPOOHOJOTMYECKUMH  METOAaMH
UCCIIEZIOBAaHUSI M UCIONB30BaThb MX NpH paboTe Ha
OMOTEXHOJIOTMYECKOM  INPOM3BOJCTBE; -  HCIOJIB30BaTh
KJIACCHYECKUE W COBPEMEHHBIE METOAbl T'CHETHYECKOTO
KOHCTPYHPOBaHUSI MPOAYLEHTOB OHMOJOTHYECKH AKTHBHBIX
BEILIECTB; - MCIOJIB30BATh PA3JIMYHBIC THIIBI IHTATEIHHBIX
cpel Uil KyJIbTHBUPOBaHHSA OHMOIIOTHYECKUX OOBEKTOB M
IOJIyYEHHS LEJIEBBIX IIPOAYKTOB;

BIIAJICTh:

- nHpOpManre 00 OCHOBHBIX I'PYIIaX MUKPOOPTAaHU3MOB H
BHPYCOB, 0COOEHHOCTSX X JKU3HEAEATENBHOCTH,
B3aMMOJICHCTBHS C JPYTMMH OpPTaHU3MaMH; - MPUHIAIAMHA
mondopa OHMOIOTMYECKUX 00BEKTOB JUTST
OMOTEXHOIOTUIECKUX MPOU3BO/ICTB, a TaKxke
METOANYCCKUMU noaxoaaMu 110 YIYUYIICHUIO ux
MPOM3BOACTBEHHBIX XapaKTEPUCTHK METOJaMH in Vivo U in
Vitro; - OCHOBHBIMH CBEICHHSAMH 00 OpraHH3aIMH
OMOTEXHOIOTHYECKOTO IIPOU3BOICTBA.

- use microbiological research methods and apply
them in work in biotechnological production; - use
classical and modern methods of genetic engineering
of producers of biologically active substances; - use
various types of nutrient media for cultivating
biological objects and obtaining target products;
have skills in:

- information about the main groups of
microorganisms and viruses, the characteristics of
their vital functions, and interactions with other
organisms; - principles for selecting biological
objects for biotechnological production, as well as
methodological approaches to improving their
production characteristics using in vivo and in vitro
methods; - basic information about the organization
of biotechnological production.

Cemectp nzyueHus y4eOHON AUCIMITIMHBL, MOAYJIS
/ Semester of study

4

4

IpepexBusutsl / Prerequisites

BBenenve B OMOTEXHOIOTHIO

Introduction to Biotechnology

TpymoeMKoCTh B 3a4€THBIX eUHHIAX (KpeanuTax) / 3 3
Credit units
KonmuaecTBO ayTMTOPHBIX YacOB U 9acOB 52/56 52/56

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

OT4eTsI 1o 1ab0paTOpHBIM PaboTaM, KOHTPOJIbHAS paboTa
DK3aMeH

Lab reports, assessment
Exam
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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
YyeOHast TUCHUTIINHA « BHOTEXHOJIOTHSI pacTeHu i », MoayJab «O0beKTbI GHOTEXHOIOTHM»/
Academic discipline «Plant Biotechnology», module «Biotechnology objects»

Kpatkoe coneprkanue yueOHO
JMCIMIUTMHBL, Moyt / Brief summary

dopmupoBaHHEe KOMIUIEKCA 3HAHMH O HANpaBICHUSIX H
TCHJICHIIHSX pa3BUTHS OMOTEXHOJIOTHU pacTeHwuid,
UCIIOJIb30BaHUH METO/IOB KJICTOYHOM M T'eHHOI HHXCHEPHH IS
MOBBIIICHHS 3((PEKTUBHOCTH PACTEHHEBOJICTBA, PELICHUS
3ajad B oOyacTu (apMaleBTUKH, COXpaHEHHS T'eHO(OH/a,
IKOJIOTMYECKOH OMOTEXHOIOTHU

Building a set of knowledge about the directions and
trends in the development of plant biotechnology, using
methods of cell and genetic engineering to improve crop
production efficiency, tackle tasks in pharmaceuticals,
preserve gene pools, environmental biotechnology

dopmupyemsbie kommerenimun / The formed
competences

[IpumenaTs 3HaHUS 00BEKTOB OMOTEXHOJOTHH, TPeOOBaHUH K
MIPOU3BOJACTBY 6I/IOTCXHOHOI‘I/I‘ICCKI/IX MMPOAYKTOB PA3JIMYHOIO
HasHa4YC€HUsA 1JIdA pa3p360TKI/I HWHHOBAIITMOHHBIX ITOAXOA0B B
00JIaCTH CEeJIBCKOTO XO03AHCTBA, MPOMBIIIICHHOCTH, SKOJIOTHH,
3paBOOXpaHEHUs

Apply knowledge of biotechnology objects and
requirements for the production of biotechnological
products for various purposes to develop innovative
approaches in the fields of agriculture, industry, ecology,
and healthcare

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

3HATh!

- CIOCOOBI MUKPOKIOHATHHOTO PAa3MHOXKEHHS PACTCHUH; -
KJIIETOUHBIE TEXHOJIOTUHU, HCIOJIb3yeMble [JIsl YCKOPEHHUS
CEJIEKLIMOHHOTO MPOLIECCA CEIBbCKOXO035CTBEHHBIX PACTCHMUI;
- OCHOBHBIE€ THITBI MOJIEKYJISIPHBIX MapKepOB, HUCIOIB3YyEeMbIX
JUTsE UASHTH(HUKAIMA TEHOTHIIOB, ITaCIIOPTU3AIMH COPTOB
CEJIbCKOXO3SIICTBEHHBIX PACTEHUI; - METO/ABI U HAIPaBIICHUS
CO37aHHSA TPAHCTEHHBIX PAaCTEHUH; MpeuMyIecTBa M
HEJOCTAaTKH  OOBEKTOB  OWOTEXHOJOTHHM  PacTUTEIBHOTO
MPOUCXOXKIECHUA IS MONTyYeHUs]  PEKOMOMHAHTHBIX
TEpaneBTHYECKUX OENKOB MO CPaBHEHUIO C MHUKPOOHBIMHU
MPOAYIEHTAMH, - TEXHOJOTHIO KPHOKOHCEPBAIMM OOBEKTOB
PacTUTEIBHOIO MPOUCXOXKACHUS; - IPUMEPHI MCIIOJIb30BaHUA
pacTUTENBHBIX OOBEKTOB JUISI TOJYYEHUs] OHOTOILTUBA,
OuopasiaraeMpIX MaTEepUajoB, GUTOPEMETHALINH;

YMETH:

- OCYIIECTBIATh TOA0OP METOIOB KIETOYHOW ¥ TEHHOU
WHXEHEPUH TUTST TTOBBIIIICHHUS 3G PEKTUBHOCTH
pacTeHHeBOJACTBa; - pa3pabaTeiBaTh PEKOMEHIJAUUU IO
ONTHMHU3ALUN TEXHOJOTUI MHUKPOKJIOHAIBHOTO Pa3MHOKEHUS
W COXpaHeHUs  TreHOQOHJA  pACTEHHWH,  TONyYeHUs

know:

- methods of microclonal plant propagation; - cell
technologies used to speed up the breeding process of
agricultural plants;

- main types of molecular markers used for genotype
identification, plant variety registration; - methods and
directions for creating transgenic plants; - advantages and
disadvantages of plant-based biotechnology objects for
producing recombinant therapeutic proteins compared to
microbial producers; - plant cryopreservation technology;
- examples of using plant objects to produce biofuels,
biodegradable materials, phytoremediation;

be able to:

- carry out the selection of cell and genetic engineering
methods to improve crop production; develop
recommendations for optimizing microclonal propagation
technologies and preserving plant genetic resources,
producing virus-free planting material, and increasing the
production of secondary metabolites by plant cell, tissue,
and organ cultures;

have skills in:
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0e3BUPYCHOTO

IIoCaJO04YHOI O MaTtepuaia, IIOBBIIICHUIO

MPOAYKIIMA BTOPHUYHBIX META0OIUTOB KYJIBTYpaMH KIETOK,
TKaHEeW U OPraHOB PACTEHUM;

BIAJIETh:

- HaBBIKaMU OOECIICUCHUS YCJIOBUH acenTUKH NpH padoTe B
OMOTEXHOIOTUYECKUX JTA00OPATOPHSIX; - METOJAMH TTOTyUeHUS
Y TIOJJICPIKAHUS KYJIbTYP PACTUTEIBHBIX KJICTOK.

- ensuring aseptic conditions when working in
biotechnology labs; - using methods for obtaining and
maintaining plant cell cultures.

CemecTp uzyueHus y4eOHON TUCIMIUIMHBL, 5 5
moyist / Semester of study

IpepexBusuts / Prerequisites DU3HOJIOTHS PACTEHUI Plant Physiology
TpyaoeMKOCTh B 3aU€THBIX SAMHHUIIAX 3 3
(xpeamrax) / Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 40/68 40/68

camocTosTenbHoI paboTsl / Academic hour
of students' class work, hours of self-
directed learning

TpeboBanus u GOpMBI TEKYIIEH
MPOMEKYTOYHOM arTecTaruu /
Requirements and forms of current and
interim certification

Pedepar, yctHsIif opoc
DK3aMeH

Project, oral examination
Exam
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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
YyeoHasi tuCHUIUIMHA « BHOTEXHOJIOTHS (KHBOTHBIX», MOAYJIb «O0beKThI GHOTEXHOJIOTHI /
Academic discipline «Animal Biotechnology», module «Biotechnology objects»

Kpatkoe coneprkanue yueOHO
JMCIMIUIMHBI, MoayJisi / Brief summary

(I)OpMI/IpOBaHI/Ie KOMIUIGKCA 3HAaHMH O HaIllpaBJICHUAX U
TCHACHIUAX PA3BUTUSA OHMOTEXHOJIOTHH KUBOTHEIX

Building a set of knowledge about the directions and
trends in animal biotechnology

dopmupyemsbie kommerenimun / The formed
competences

[IpuMeHATh 3HaHUS 00BEKTOB OMOTEXHOJIOTHH, TPEOOBaHMUI K
MPOU3BOJICTBY OMOTEXHOJIOTUYECKUX TMPOJYKTOB Pa3IHYHOTO
HasHa4YC€HUsA 1JIdA pa3p360TKI/I WHHOBAIITMOHHBIX IT1OAXOA0B B
00JTACTH CENBCKOTO XO3SMCTBA, MPOMBIIIIICHHOCTH, YKOJIOTHH,

Apply knowledge of biotechnology objects and
requirements for the production of biotechnological
products for various purposes to develop innovative
approaches in the fields of agriculture, industry, ecology,

3PaBOOXPAHEHHS and healthcare
PesynbTarel 00yueHus (3HATH, YMETH, 3HATB: know:
Biazets) / Learning outcomes (know, be - OMOTEXHOJIOTUYECKHE PUEMBI Bocnpou3sBojactBa | - biotechnological techniques for reproducing farm

able to, have skills in)

CEbCKOXO3SIICTBEHHBIX )KUBOTHBIX; - METOBI U HAIIPABICHUS
CO3aHUS TPAHCTEHHBIX JKUBOTHBIX; - COBPEMEHHBIC TTOIXO/IbI
K pa3pabOTKe U CO3/ITaHUIO BAKIIMH VIS CEJIbCKOX03IHCTBEHHBIX
JKUBOTHBIX; - TEXHOJOTHIO (DEPMEHTATHBHOTO THAPOIN3a
0€EJIKOBOI0 KOMIIOHEHTA MOJIOKA;

YMETh:

-  TPUMEHSTH
BBISIBJIEHUS

MOJICKYJIIPHO-TEHETUICCKUE
T€HETHYECKU

METOAbl  IJI
JETEPMUHUPOBAHHBIX
HaCJIEJICTBEHHBIX 3a00J1eBaHU CEIIbCKOXO03SMCTBEHHBIX
JKHBOTHBIX; - HNCITI0JIb30BaATh 3HAHUSA B O6J'IaCTI/I
OMOTEXHOJIOTUM JKUBOTHBIX TMPH MPOXOXKACHUU JPYTUX
OMOJIOTMYECKUX IUCIUIIINH;

BIAJICTh:

— mnpuHUunaMu ucnois3oBanus JJHK-mapkepoB as pemeHust
3a1a4 CEIIbCKOX 03I HCTBEHHOM OMOTEXHOJIOTHH; —
METOAUYCCKNUMHU IIOAXOAaMU TJId OICHKHW AaHTUI'CHHBIX U
AHTUOKCUIAHTHBIX CBOI:ICTB 6CHKOBI)IX FI/IJIpOJ'II/I3aTOB; —
METOAMYECKUMH TpUEeMaMHU YIOPAaBICHUS MNaTOJIOTHYECKUMHU
HpOHeCCﬁMI/I nu KOHTpOJBI perOJIYKTI/IBHOFO IUKJIA JKUBOTHBIX
C MICTIOJIb30BAHNEM PEKOMOMHAHTHBIX OENKOB.

animals; - methods and directions for creating transgenic
animals;

- modern approaches to developing and creating vaccines
for farm animals; - technology for enzymatic hydrolysis
of milk protein components;

be able to:

- apply molecular genetic methods to identify genetically
determined hereditary diseases in farm animals; - use
knowledge in animal biotechnology while studying other
biological disciplines;

have skills in:

- the principles of using DNA markers to solve
agricultural biotechnology tasks; - methodological
approaches for assessing the antigenic and antioxidant
properties of protein hydrolysates; - methodological
techniques for managing pathological processes and
controlling the reproductive cycle of animals using
recombinant proteins.

CemecTp u3ydeHus: y4eOHOM JUCIUILINHEL,
moyst / Semester of study

5

5

IMpepexBusutsl / Prerequisites

OO011ast 300JI0THSA

General Zoology
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TpymoeMKOCTh B 3a4ETHBIX SIHHUIIAX 3 3
(kpenmrax) / Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 44]76 44/76

camocTosTeIpHOM paboTsl / Academic hour
of students' class work, hours of self-
directed learning

TpeGoBanus u GopMBI TEKYIIEH 1
MPOMEKYTOYHOM aTTectanuu /
Requirements and forms of current and
interim certification

IIpoexT, ycTHBI onpoc
3auer

Project, oral examination
Credit
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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
YueOnas qucuuninHa « MUKpooHoI0rus», Moayib « MUKpPoGHOJIOrUsl U BUPYCOJIOTHS /
Academic discipline «Microbiology», module «Microbiology and Virology»

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

Mopdonorus u CTpyKTypHasi OpraHu3anus KIETOK
IIPOKApHOT. KynpTuBupoBanue u poct
MHUKpOOpraHu3MoB. [leiicTBue (akTopoB BHEUIHEH
Cpelbl Ha >KU3HENEATEIIBHOCTh MUKPOOPTaHHU3MOB.
Merabonau3m MHKPOOPraHU3MOB. I'eneTtnka
MPOKapuoOT. B3aMMOOTHOIIEHHS] MUKPOOPraHU3MOB
C MHKpPO- M MakpoopranmzMamu. CHcTeMaTHKa H
TPYNIBI TPOKAPHOT.

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

XapakTepru3oBarb OCHOBHBIC TPYIIBI
MUKPOOPTraHU3MOB W BHPYCOB, OCOOCHHOCTH WX
KU3HEJCSITETBHOCTH, B3aUMOJCUCTBUS C JPYTHMH
OpraHM3MaMH i Pa3pabOTKU OMOTEXHOJIOTHH Ha
WX OCHOBE

To characterize the main groups of microorganisms and
viruses, the features of their vital activity, interactions
with other organisms for the development of
biotechnologies based on them

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

3HATB!

- CTPYKTYpPHYIO OpPTaHHM3aLAI0 U 3aKOHOMEPHOCTH
(YHKIMOHUPOBAHUS  KIETOK  MNPOKApUOT; -
XapaKTepUCTUKY OCHOBHBIX TPYMII MPOKApUOT, UX
MIpEeICTaBUTENEH; - pOJIb MHUKPOOPTaHM3MOB B
KpYroBOpOTE BELIECTB, MNOYBOOOPa30BaTEIbHBIX
mpoleccax M IUIOJOPOAMU IIOYB, B IepepaboTKe
OTXOJIOB NPOU3BOJCTB U JAETOKCUKAIIUU BEIECTB; -
MIPAKTUYECKOE UCIIOJIb30BAHNE MUKPOOPTraHU3MOB;

YMETB:

- HCIOJIB30BaThb TEOPETHMUYECKUE 3HAHUS 110
MHUKpPOOMOJIOTHM B KAuyeCTBE HAayYHOH OCHOBBI
MHUKpPOOHOIOTHIECKON MPOMBILIUIEHHOCTH u

OMOTEXHOJIOTHH; - KCTIOJIb30BaTh OCHOBHBIE METOTBI
paboTbl ¢ MHKpPOOpraHM3MaMH B NPAKTUYECKON
JESATENBHOCTH;

BJIAJCTD:
- METOJAMYECKUMH  TpueMamMu  paboOThl ¢
MHUKPOOPTaHU3MAMM; - METOJaMU  M3y4YeHUus

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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Mopdororuueckux u OCHOBHBIX
(hU3HOTOTOOMOXUMHUIECKUX CBOICTB
MHUKPOOPTaHU3MOB; - METOAAMH KOJIHMYECTBEHHOTO

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

ydyeTa  MHKPOOPTaHH3MOB; - OCHOBHBIMU
MPUHIHATIAMH BUJIOBOM UACHTHU(PHUKALUT
MHKPOOPTaHH3MOB.

CemecTp n3ydeHus: yaeOHOW JUCTIUITIINHBI, MOTYJIS / 5 5

Semester of study

ITpepexBusnts / Prerequisites

]_[I/ITOJ]OFI/IH W TUCTOJIOTUS

Cytology and histology

TpynoeMKoCTh B 3a4€THBIX eAMHALIAX (KpeanuTax) / 3 3
Credit units
KonruecTBO ayIMTOPHBIX YAaCOB U YaCOB 86/34 86/34

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

TpeboBanus U GOpMBI TEKYIIEH 1 TPOMEKYTOUHOH
arrecranmu / Requirements and forms of current and
interim certification

OtBeThl Ha Ta0OPATOPHBIX 3aHSATHSIX, TECTHI
OK3aMeH

Lab answers, tests
Exam
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Cneumnanbaocts / Speciality: dynnamenranbias u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
Yueonas qucuuminna «Bupycoaorus», Mmoayiab « MUKpPOOHOIOTHs M BUPYCOJIOTHS /
Academic discipline «Virology», module «Microbiology and Virology»

Kpatkoe conepxanne y4eOHOM AUCIATLIINHEL,
moxyns / Brief summary

O6mas Bupycomnorus. bakrepnodaru. Bzanmoneiicteue
BHUPYCOB C KJICTKOM-X03WHOM. BupycHble nH(peKIuu.
XapakTepucThKa OTACIbHBIX CEMEHCTB  BHPYCOB,
MATOTEHHBIX  JUIA  YeJOBeKa W JKUBOTHBIX.
XuMHoTepanusi U BaKIWHONPO(HIAKTHKA BHPYCHBIX
MH(DEKIHH.

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

dopmupyemsbie kommerenimun / The formed
competences

XapakTepru3oBaTh OCHOBHBIC TPYIIITBI
MUKpPOOPTaHU3MOB ¥ BHPYCOB, OCOOCHHOCTH WX
JKU3HEICATCTbHOCTH, B3aUMOJICHCTBUS C APYTHUMH
OpraHu3MaMu i1 pa3paboTKu OMOTEXHOJIOTHI Ha HX
OCHOBE

To characterize the main groups of microorganisms and
viruses, the features of their vital activity, interactions
with other organisms for the development of
biotechnologies based on them

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

3HaTh:

- OCHOBHBIE CEMEWCTBAa BHUPYCOB JKHBOTHBIX W
pacTeHul, OTAENbHBIX NPEICTABUTEICH YMEPEHHBIX U
BUPYJICHTHBIX OakTeprnodaroB; -OCHOBHBIE CXEMBI
peIUIMKallid ~ BHUPYCOB  PAcCTEHWH, JKUBOTHBIX U
OakTepuii B 3aBUCUMOCTH OT THIIA T€HOMHOMN
HYKJIEMHOBOW KHUCJOTHI; -OTJAEIbHBIX MpeACTaBUTENEH
BUPYCOB JKMBOTHBIX M PAaCT€HHUH, BbI3BIBAIOIINX
HauOoyiee 3HAYMMble HWHQPEKIIMH M METOAbl HX
MPO(UIAKTUKY U JICUEHUS; - IPUMEPHI HCIIOJIb30BaHUS
BUPYCOB B KAueCTBE BEKTOPOB B TI'€HETUYECKOH
WHXEHEPHUH, OMOTEXHOJIOTHH U TeHOTEPaIi;

YMETh:

- OTIpeAeTATh TUTP OakTepuodara, MPOBOIUTH OUUCTKY
OakTepuodara, mnojay4daTh (aroyiu3athl C BBICOKUM
TUTPOM, (aroTUIUPOBATh OAKTEPUH W OIPEICIIATH
CIIEKTP JIMTHYECKOTO JAeWcTBUs Oaktepuodaros; -
MPOBOJIUTH JIM30T€HU3ALNIO0 OaKTePUil W BBISBIATH
JU30TCHHBIC IIITAMMEIL;

BJIAJICTh:

know:

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

- determine the bacteriophage titer, purify the
bacteriophage, obtain phagolysates with a high titer,
phagotype bacteria and determine the spectrum of lytic
action of bacteriophages; - carry out lysogenization of
bacteria and identify lysogenic strains;.have skills in:

- virological terms and be fluent in the literature on
virology; - experimental methods for determining and
working with viruses and viral vectors; - methods of
analysis of viral components and detection of viruses.
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- BHUPYCOJIOTHYECKUMH TEPMUHAMH M CBOOOJHO
OPHEHTHPOBATHCSI B JIUTEPATYpe IO BHUPYCOJOTHH; -
JKCHEPUMEHTAIbHBIMI METOJAMHU  ONpPENENICHUs U
paboTbl ¢ BHpycaMH W BHPYCHBIMH BEKTOpaMH; -
METOJIaMH  aHaJlNW3a BUPYCHBIX KOMIIOHEHTOB H
BbISIBJICHHSI BUPYCOB.

Cemectp n3yueHus y4eOHOW AUCIUITIHHBI, MOTYJIS 6 6

/ Semester of study

ITpepexBusnts / Prerequisites MukpoOuosorus Microbiology
TpynoeMKoCTh B 3a4€THBIX eAMHALIAX (KpeanuTax) / 3 3
Credit units

KonruecTBO ayIMTOPHBIX YAaCOB U YaCOB 70/50 70/50

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

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

Otuer 1o 1abopaTopHO paboTe, KOHTPOJIbHAS paboTa
DK3aMeH

Lab Report, assessment
Exam
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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
Yueonasi nucuuninna «['eHHasi HHKeHEPHUs», MOAYJIb « TeXHOJIOrMN reHeTHYeCKOii HHKeHepum /
Academic discipline «Genetic engineering», module «Genetic engineering technologies »

Kpatkoe conepxanne y4eOHOM AUCIATIINHEL,
Moy / Brief summary

CoopMupoBaTh  HpenCTaBIEHHE O  KIACCHYECKUX H
COBPEMEHHBIX METOJaX T€HHOM MHXCHEPUU U CHHTETUYECKON
OMOJIOTUH, TIOHMMAaHKE OCHOBHBIX MPUHIMIIOB MPOBEICHHS
TeHHO-MHXCHEPHBIX JKCIIEPUMEHTOB, JaTh 0030p
MPUKIIAHOTO IPUMEHEHHS T€HHO-MHXECHEPHBIX pa3paboToK

To develop an understanding of classical and modern
methods of genetic engineering and synthetic
biology, an understanding of the basic principles of
conducting genetic engineering experiments, and to
provide an overview of the applied applications of
genetic engineering developments

dopmupyemsie komnerenimu / The formed
competences

HpI/IMCHﬂTb MCTOJbl KYJIbTUBUPOBAHUA PACTUTCIBHBIX U

JKUBOTHBIX  KJIETOK, CO3MaHHA  TEHHO-WHXEHEPHBIX
KOHCTPYKIMH Ui TOJYyYEHHS IITaMMOB-TIPOAYLIEHTOB
(depMeHTOB, aHTUOMOTHKOB, BUTAMHHOB U  JPYTUX

OMOMOIIEKyII, pa3pabOTKH CIIOCOOOB AMATHOCTUKH U JICUEHUS
3a00J1eBaHuUi

Apply knowledge of the methodological principles
of recombinant DNA technology, the creation of
vector systems of various types in the design of
genetically engineered objects

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

3HATh!

- OCHOBHBIE TIPUHIIMITEI KOHCTPYHUPOBAHUSI PEKOMOMHAHTHBIX
Mounekyn JJHK u MonekynsipHOro KIOHUPOBAaHMUS; - CBOMCTBA
u o0iacTd TPUMEHEHHWS OCHOBHBIX (EPMEHTOB U
OJIUTOHYKJICOTUIOB, HEOOXOAUMBIX JIJIsl TEHHO-WH)XEHEPHOTO
KOHCTPYHMPOBAHHUS; - CTPOEHHUE U MOIXOBI K MCIIOIb30BAHUIO
BOXHEHIINX  BEKTOPHBIX  MOJEKYJ, HCIOJNb3YyEeMBIX B
Pa3IUYHBIX JKMBBIX CHCTEMax; - MOAXONbI K MOJYYEHHIO U
ckpununry ouonuorek JHK; - npuniunel amrmdukarym
JHK, cnocoObl HCMONB30BaHUs TOJUMEPA3HON IICITHOM
peakuuMu Ais KOHCTpyupoBaHHs pekomOmHaHTHBIX JHK; -
TEOpEeTHIECKHE OCHOBBI XUMHYECKOTO CHHTE3a
HYKJICOTUIHBIX TOCIIeIoBaTeIbHOCTEH IN VItro u cOopku
CHUHTETHYECKHX T€HOB U T€HOMOB; - CIIOCOOBI HAIIPABJIEHHOTO
M3MEHEHUS CTPYKTYPHI TeHETUYECKUX MOCIIEA0BATENbHOCTEH;
- OCHOBHBIE METOJMYECKHE TMOJIXOABl K HAIpaBICHHOMY
W3MEHEHHUIO TeHETHYECKOro MaTepHana BHPYCOB, OaKTepHi,
rpruOOB, PaCTEHWH W KUBOTHBIX; - MPHUMEPHI MPHUKIATHOTO

know:

- basic principles of constructing recombinant DNA
molecules and molecular cloning; - properties and
applications of key enzymes and oligonucleotides
required for genetic engineering; - structure and
approaches to using the most important vector
molecules used in various living systems; -
approaches to obtaining and screening DNA
libraries; - principles of DNA amplification,
methods for using the polymerase chain reaction to
construct recombinant DNA; - theoretical
foundations of the chemical synthesis of nucleotide
sequences in vitro and the assembly of synthetic
genes and genomes; - methods for targeted
modification of the structure of genetic sequences; -
basic methodological approaches to targeted
modification of the genetic material of viruses,
bacteria, fungi, plants, and animals; - examples of
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MPUMCHCHUS T'CHHO-UHXKXCHCPHBIX pa3pa60TOK B MCIHUIIMHC,
ITPOMBIIIJIIECHHOCTH, CEJIBCKOM XO3SUCTBE.

YMETh!
- IUIAaHUPOBaTb XOJA TPOBENEHUS OKCIEPHUMEHTOB IO
KoHcTpyHpoBaHuto pekomOuHanTHbIX JHK; - cBOoGOgHO

OpPHEHTUPOBATHCS B HAY4YHBIX MYOJUKAIMAX [0 BOIPOCAM
JUCIHUIUIMHBI, CTPYKTYPUPOBAaTh U TOMOJHATH MOTY4YECHHBIE
3HaHUs] HOBBIMH JaHHBIMH, - OCBaHMBATh HOBBIC MCTOIUKH
TeHHOW WH)XXEHEePHUH W CHHTETHYECKOW OWOJOTHH; -

WCTIIONB30BaTh  IONYYCHHBIE 3HAHWA B HAYYHOH U
IeJarornueckKom e TeIbHOCTH,
BJIAJIETH:

- METoJaMH KOHCTPYHPOBaHUS PEKOMOWHAHTHBIX MOJEKYI
JHK u ananuza ux CTpyKTypHI.

applied applications of genetic engineering
developments in medicine, industry, and agriculture.
be able to:

- plan the course of experiments on the construction
of recombinant DNA,; - freely navigate scientific
publications on the subject, structure and supplement
the acquired knowledge with new data; - master new
methods of genetic engineering and synthetic
biology; - apply acquired knowledge in scientific and
educational activities;

have skills in:

- methods of constructing recombinant DNA
molecules and analyzing their structure.

Cemectp nzyueHus y4eOHOW AUCIUITIMHBI, MOIYJIS 6 6

/ Semester of study

IpepexBusutsl / Prerequisites ['eHeTHKA Genetics
TpymoeMKoCTh B 3a4€THBIX eUHHIAX (KpeanuTax) / 3 3
Credit units

KonmuaecTBO ayTMTOPHBIX YacOB U 9acOB 54/66 54/66

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

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

KoHTposibHbIE paboThI, TECTHI
OK3aMeH

Assessments, tests
Exam
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Cneunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
YueOHas qucuuninHa «BekTopHbie cucTeMbDy, MOAYJIb « TeXHOJIOTHM TreHeTHYeCKOoH MHKeHepum» /
Academic discipline «Vector systemsy», module «Genetic engineering technologies »

Kpatkoe conepxanne y4eOHOM AUCIATLIINHEL,
moxyns / Brief summary

MeTo/ibl T€HEeTUYECKOW HWHXKEHEepHUU. BEKTOpHBIE CHCTEMBI
JUIST MOJICKYJIIPHOTO KJIIOHUPOBAHUSI B KJIETKAX IMPOKApUOT.
Bexrtopnbie cucTeMbl AT MOJICKYJISPHOTO KIIOHUPOBAaHUS B
KJIeTKaxX 3ykapuoT. CriocoObl BBE/IEHUS] BEKTOPHBIX CUCTEM B
KJIETKH TIPO- U DYKAPHOT.

Methods of genetic engineering. Vector systems for
molecular cloning in prokaryotic cells. Vector
systems for molecular cloning in eukaryotic cells.
Methods of introducing vector systems into pro- and
eukaryotic cells.

dopmupyemsbie komnerenimu / The formed
competences

HpI/IMCHﬂTb MCTOJbl KYJIbTUBUPOBAHUA PACTUTCIBHBIX U

JKUBOTHBIX  KJIETOK, CO3MAaHHA  TE€HHO-WHXEHEPHBIX
KOHCTPYKIMH Ui TOJYyYEHHS IITaMMOB-TIPOAYLIEHTOB
(depMeHTOB, aHTUOMOTHKOB, BUTaMHHOB U  JPYTUX

OHOMOJIEKYJI, pa3pabOTKK CIIOCOOOB AMATHOCTHUKHU U JICUCHUS
3a0oneBaHui

Apply knowledge of the methodological principles
of recombinant DNA technology, the creation of
vector systems of various types in the design of
genetically engineered objects

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

3HATh!

- MNOPUHOUIIBI W MCTOAbI TCXHOJIOI'MH peKOM6I/IHaHTHI>IX
MOJIEKYJI JHK; - OCOOCHHOCTH OpraHu3anuu
BHEXPOMOCOMHBIX TeHETUYECKUX 3JIEMEHTOB,

HCTIOJIBL3YIOIIMXCS JIJII  MOJICKYJIAPHOTO KJIOHMPOBAHUS; -
THUIIBI BEKTOPHBIX CHCTEM ISl MOJICKYJIIPHOTO KJIOHUPOBAHUS
B KJIETKaX TMpo- U OYKAPHOT, - CIOCOOBI BBEJCHUS
pexoMOMHAHTHBIX Mojekyn JIHK B kineTku mpo- u 3yKapHuor;
- OCHOBHBIE JIOCTIDKEHHS B 00J1aCTH OHMOTEXHOJIOTHH,

MOJTyYeHHBIE c UCIIOIb30BaHUEM TEXHOJIOTHU
pexombunanTHOH JJHK.
YMETh:

- HCIIONIb30BaTh NPHWHIUIB W TOAXOABI JJIS CO3JaHUS
pexoMOnHaHTHBIX MoJiekyn JJHK; - mpaBuiibHO OCYIIECTBIATH
BEIOOpD  BEKTOPHOHM  CHCTEMBI  JJII  MOJIEKYJSPHOTO
KIIOHUPOBAHUA;, - KOHCTPYHMPOBATH BEKTOPHBIE MOJIEKYIIBI
JHK, yuntsiBas 0COOEHHOCTH OpraHU3alMH CTPYKTYPHBIX
PETrYJIATOPHBIX JETEPMUHAHT TMpPO- W IYKApPUOTHUYECKUX
OpPTaHU3MOB.
BIIAJICTh:

- METONYECKHMH

npueMamMu JJIA CO3aaHuA

know:

- - principles and methods of recombinant DNA
molecule technology; - Features of the organization
of extrachromosomal genetic elements used for
molecular cloning; - Types of vector systems for
molecular cloning in pro- and eukaryotic cells; -
methods for introducing recombinant DNA
molecules into pro- and eukaryotic cells; - the main
achievements in the field of biotechnology obtained
using recombinant DNA technology.

be able to:

- use principles and approaches to create
recombinant DNA molecules; - correctly select a
vector system for molecular cloning; - to construct
vector DNA molecules, taking into account the
peculiarities of the organization of structural and
regulatory determinants of pro- and eukaryotic

organisms.

have skills in:

- methodological techniques for creating
recombinant DNA molecules; - fundamental
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pexkoMOuHaHTHRIX MoJekyn JHK; -nmpuHOMnmambHeIMH
HOOXOJAaMH  UIA  CO3JaHUs Te€HHO-MOIU(HIHPOBAHHBIX
OpraHu3MOB

approaches to the creation of genetically modified
organisms.

Cemectp nzyueHus y4yeOHON AUCIUILIMHBI, MOAYJIS
/ Semester of study

7

7

Ipepexsusutsl / Prerequisites

Brenenue B bmorexHosoruto, I eHHAS HEKCHEPHUS

Introduction to Biotechnology, Genetic Engineering

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

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

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

KontponbHbie paboThI, TECTHI
DK3aMeH

Assessments, tests
Exam
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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
YuyeoHast nucuuniInHa « TpaHcreHHbIe 3YKapHOTHYECKHE OPTraHU3MbI», MOIYJIb « T€XHOJOrHH reHeTHYeCKOi HHIKEHepum» /
Academic discipline «Transgenic eukaryotic organismsy», module «Genetic engineering technologies »

Kpatkoe conepxanne y4eOHOM AUCIATLIINHEL,
moxyns / Brief summary

Beenenue. IlomyuyeHne W NOpPUMEHEHHE TPAHCICHHBIX
pacrenuit. IlomyueHue ¥ NPUMEHEHUE TPAHCTCHHBIX
npoxcokedt.  [lepcmekTUBBI  CO3MaHUS M TPUMEHEHHS

TPAHCTEHHBIX JKUBOTHBIX. PeakTHpOBaHHE I'€HOMOB: CYTh,
MCTOAUYCCKUC TIOAXOAbI, IICPCHCKTHUBBI HCIIOJIb30BaHMA.
Tpancrennsie opraHu3Mel 1 6100€30MaCHOCTb.

Introduction.  Production and application of
transgenic plants. Production and use of transgenic
yeasts. Prospects for the creation and application of
transgenic animals. Genome editing: essence,
methodological approaches, prospects for use.
Transgenic organisms and biosafety.

dopmupyemsbie kommerenimun / The formed
competences

HpI/IMeHHTL METOAbl KYJIbTUBHUPOBAHHSA PACTUTCIIBHBIX H

YKUBOTHBIX KIIETOK, CO3JaHuA TE€HHO-UHXEHEPHBIX
KOHCTPYKLUMH I  TOJY4YeHUs IITaMMOB-IIPOIYLEHTOB
(depMeHTOB, aHTUOMOTHKOB, BUTaMHHOB U  JPYTUX

OMOMOIIEKyII, pa3pabOTKH CIIOCOOOB AUATHOCTUKHU U JICUEHUS
3a00JIeBaHUI

Apply knowledge of the methodological principles
of recombinant DNA technology, the creation of
vector systems of various types in the design of
genetically engineered objects

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

3HATB!
- crpykrypy Ti-mnasmun u  (QyHKUMH, ONpeAessieMble
JIOKaJIN30BaHHBIMU B HUX TeHAMH; MIPUHLUIIBI
KOHCTPYMPOBaHUST M  I[PUMEPbl KOUHTETPATUBHBIX W
OMHAPHBIX BEKTOPHBIX CHCTEM, TPUMEHSIEMBIX JIJIsI TIOTyYSHHS
TPAHCTEHHBIX PACTEHHI; - THUIBI T€HOB, UCHOIB3YEMBIX AJIS
MOJy4EeHUs] TepOMIHUI0YCTOMYMBBIX, HHTOMOYCTOHYMBBIX,
YCTOMUUBBIX K CTPECCOBBIM BO3JCHCTBUSM  PaCTCHU,
pacTeHHi ¢ U3BMEHEHHBIMU KauyeCTBaMH IIOA0B U [[BETKOB; -
MIEPCIIEKTUBBI CO3AaHNS TPAHCTEHHBIX PACTEHHUH, TPUTOIHBIX
JUIL  TIONTydeHHs (apMaleBTHUECKUX ¢ KOCMETHYECKHX
[penaparoB, YJIYYIIEHHOI'O ChIpbSl JUISl  TEKCTUIbHOU
NPOMBILUIEHHOCTH; -  IPEUMYILIECTBA  HUCIOJIb30BaHHUS
IPOXOKEBBIX KIETOK Kak TMPOIYIEHTOB OHOJOTHYECKH
AKTHBHBIX  BEILECTB; CTPYKTYpy H  OCOOEHHOCTH
(YHKIMOHMPOBAHUS BEKTOPHBIX CHCTEM, MPUMEHIEMBIX JUIS
TpaHCOPMALUK  JIPOXOKEH; - OCOOCHHOCTH BEKTOPHBIX
CUCTEM Ha OCHOBE O0aKyJOBHUPYCOB, PETPOBUPYCOB,
aJICHOBUPYCOB, aJIeHOACCOLIUUPOBAHHBIX BHUPYCOB,
TepIEeCBUPYCOB;  METOIbl M NpoOJeMbl  HOJIYyYEHHS

know:

- the structure of Ti-plasmids and the functions
determined by the genes localized in them; design
principles and examples of cointegrative and binary
vector systems used to obtain transgenic plants; -
types of genes used to obtain herbicide-resistant,
entomo-resistant, stress-resistant plants, plants with
altered qualities of fruits and flowers; - prospects for
the creation of transgenic plants suitable for the
production of pharmaceuticals and cosmetics,
improved raw materials for the textile industry; -
advantages of using yeast cells as producers of
biologically active substances; - the structure and
features of the functioning of vector systems used for
the transformation of yeast; —features of vector
systems based on baculoviruses, retroviruses,
adenoviruses, adeno-associated viruses,
herpesviruses; methods and problems of obtaining
transgenic mammals, birds and fish; the essence of
the problem of biological safety in the use of

54




TPAHCTEHHBIX MJICKOITUTAIOIIUX, TITHIT ¥ PBIO; CYTh TPOOIEMBI
Omoyorndeckoii ~ 0E30MacHOCTH  TNPH  HCIOJIB30BAaHUH
TPAaHCTEHHBIX OpPTaHWU3MOB, - METOJbI PEIAKTUPOBAHUS
reHoMoB ¢ ucrnonb3oBanreM TALENs u CRISPR/Cas

YMETh:

- HCIONIb30BaTh MONYYCHHBIC B Kypce 3HAHUS B HAY4HO-
HCCIIEI0BATENbCKON padoTe; - OOBACHATH OCOOCHHOCTH
CO3JaHusd M HCIIOJIB30BaHHA TPAHCITCHHBLIX OPraHu3MoOB; -
000CHOBBIBaTh OMOJIOTHYECKYIO OE30IIaCHOCTh W BO3MOXKHBIE

PUCKM HWCHOJNB30BaHUS TPAHCTEHHBIX JyKapHOTHUECKUX
OpraHHU3MOB;

BIIalETh:

- TEpMHHOJIOTHEH, UCHOJB3YyeMOH B  TIE€HETUYECKOU

MHXCHCPHUU U OITMCAHUAX CBOICTB TPAHCI'CHHBIX OPraHn3MOB

transgenic organisms; - genome editing methods
using TALENs and CRISPR/Cas

be able to:

- to use the knowledge gained in the course in
research work; - explain the features of the creation
and use of transgenic organisms; - to substantiate the
biological safety and possible risks of using
transgenic eukaryotic organisms;

have skills in:

- terminology used in genetic engineering and
descriptions of the properties of transgenic
organisms

Cemectp nzyueHus y4eOHOW AUCIUITIMHBI, MOIYJIS
/ Semester of study

8

8

IpepexBusutsl / Prerequisites

Beenenue B OnorexHosoruio, [ eHHas WHKEeHepHs

Introduction to Biotechnology, Genetic Engineering

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

KonmuaecTBO ayTMTOPHBIX YacOB U 9acOB 42/66 42/66
camocTosTenbHoi pabotsl / Academic hour of

students' class work, hours of self-directed learning

TpeboBanus U GOPMBI TEKYIIEH U TPOMEKYTOUHOH Tectbl Tests
arrecrarnmu / Requirements and forms of current DK3aMeH Exam

and interim certification
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Cneunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
Yueonas qucuuminia «OcHOBbI MpaBa» MoayJib «CouHaIbHO-TYMAHUTAPHBIA-2)» /
Academic discipline «Fundamentals of Lawy, module «Social and Humanitarian-2»

Kpatkoe conepkanue y4eOHOM JUCIUILINHEL,
moxyns / Brief summary

@opMUPOBAaHUE OCHOB MPABOBOTO CO3HAHMUS M MPaBOBOU
KyJIbTYpbl ~ OOy4YalOIIUXCs TYTEM HU3YYCHHUS HOPM
OCHOBHBIX OTpaciel IpaBa M CIIOCOOOB peann3ayy 3TUX
HOPM B MPO(eCCHOHAILHOW, OOIICCTBEHHOW M JIMYHOHN
KNU3HU

Formation of the foundations of legal consciousness and
legal culture of students through the study of the norms
of the main branches of law and ways of implementing
these norms in professional, social and personal life

dopmupyemsbie kommerenimun / The formed
competences

OO6magatb  CIMOCOOHOCTRED ~ TPAaMOTHO  HCIOJB30BATh
OCHOBBI MPaBOBBIX 3HAHMI B pa3nW4HbBIX cdepax
KHU3HCACATCIbHOCTH, BJIaACTh HaBbIKaMH IIOHUCKa
HOPMAaTHUBHLBIX IIPAaBOBBIX AKTOB, daHAJIM3a UX COACPKAHUA
Y TIPAMEHEHUS! B HEMOCPENCTBEHHON MPOo(eCCHOHANBHOM
JIeSITeIbHOCTH

Have the ability to competently use the fundamentals of
legal knowledge in various areas of life, possess the
skills of searching for regulatory legal acts, analyzing
their content and applying them in direct professional
activities

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

3HATh!
- MECTO, pojb M Ha3HAa4YCHUWE IpaBa M TOCYAapCcTBa B
CHCTEME COLMANBHBIX OTHOIIECHHH, OCHOBHBIE IPABOBBIC
KaTeropuy U TOHSTHSA; - OCHOBHBIE OTPAciM IpaBa, UX

CTPYKTYpy W  HWHCTUTYTBI, - OCHOBOIIOJArarolue
HOPMAaTUBHBIE  MPaBOBBIE  AKTBl; -  CTPYKTYpPY
rOCyIapCTBEHHOTO  ammapara,  MEcTo, poib |

KOMIIETEHIIUIO  OTAENBHBIX  JOJDKHOCTHBIX — JIUI] U
rOCYJapCTBEHHBIX OPIaHOB, CTPYKTYpPY M CHUCTEMY
CyAeOHBIX U MPAaBOOXPAHUTEIBHBIX OPraHOB; - OCHOBHBIE
MpaBa, 3aKOHHBIE MHTEPECHl M OOS3aHHOCTH YeJOBEKa U
rpaXJaHuHa, TAPaHTHH UX PeaTn3alui;

YMETB!
- OIIpPENENIATh BUJ MPAaBOOTHOLIEHUI U IIPABOBBIE HOPMBI,
UX  peryjupymolue; - YCTaHaB/IMBATh HEPAPXUIO

HOPMATHBHBIX  IPABOBBIX  aKTOB,  PEryJUPYIOLIHUX
ONpEIETICHHBIE IPABOOTHOLIEHNUS; - OCYIIECTBISATh TOUCK
HE0OXOIMMBIX HOPMATHBHBIX MPEANNCAHUN B
HAallUOHAIBHOM  3aKOHOJATENIbCTBE;, -  IIPUHUMATh
IOPUIIMYECKH  KOPPEKTHbIE  pelieHus B 001acTH
IIPUMEHEHUS ITPaBa;

know:

- the place, role, and purpose of law and the state in the
system of social relations, including 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 government bodies, and the structure and
system of judicial and law enforcement agencies; - the
fundamental rights, legitimate interests, and
responsibilities of individuals and citizens, and
guarantees for their implementation;

be able to:

- identify the type of legal relationship and the legal
norms governing it; - establish a hierarchy of regulatory
legal acts governing specific legal relationships; - search
for the necessary regulatory provisions in national
legislation; - make legally correct decisions regarding
the application of law;

have skills in:
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BIIAJICTh:
- OCHOBHOW HOPUAMYECKONW TEPMHUHOJIOTHEN; - HaBbIKAMU
MIPIMEHEHUSI TPABOBBIX HOPM B TPOPECCHOHATBLHOU U
0OIIECTBEHHOM JEATEILHOCTH

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

Cemectp nzyueHus y4yeOHOW AUCIUITIMHBI, MOAYJIS 2 2

/ Semester of study

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

KosnruecTBO 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 MTPOMEKYTOUHOH
arrectanuu / Requirements and forms of current
and interim certification

YcrHslii onpoc, pedepart, TeCThI
HuddepeHnnpoBaHHbIN 3a4eT

Oral questioning, essay, tests
Differentiated credit
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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
Yuyeonas nucunminna «IIcuxosiorust ynpasijieHus», MoayJib «ConuaJbHO-TYyMaHUTAPHbII-2 /
Academic discipline «Psychology of Management», module «Social and Humanitarian-2»

Kpatkoe conepkanue y4eOHOM JUCIUILINHEL,
moxyns / Brief summary

ChopmupoBath cuUCTEMY TEOPETHYCCKUX 3HAHUM W
MPAKTUYECKUX YMEHUH i1 oOecrieueHus: 3PPEKTUBHOCTH
BEPTUKAIBHOTO W TOPH3OHTAIBHOTO YIPaBIEHUYESCKOTO

To form a system of theoretical knowledge and practical
skills to ensure the effectiveness of vertical and
horizontal management interaction in professional work

B3aUMOJICHCTBUS B TPYAOBOM  mpodeccHoHanbpHOM | activities
ACATCIIbHOCTU
dopmupyemsbie kommerenimun / The formed O6amats CIOCOOHOCTBIO peanusoBbiBath | Have the ability to implement psychological
competences MCUXOJIOTHYECKHE  METOJMKH  YIpaBlCHHWs, BiazeTh | management techniques, possess skills in conflict
HaBBIKAMH pa3pelicHus KOH(IUKTOB B oOpraHm3aimsx, | resolution in organizations, and organize work
OpraHu3oBbIBATH  paboume  mpoleccsl ¢  ydeTom | processes taking into account psychological knowledge
MICHXOJIOTHYECKOT0 3HAHUS M TEXHOIOTHI and technologies
Pesynbrarel 00y4eHus (3HATh, yMETh, BIAACTh) / 3HATh: know:
Learning outcomes (know, be able to, have skills - METO/I0JIOTHIO u METO/IBI ncuxojorun | - methodology and methods of management
in) yIpaBJIeHUs; - TeopeTHdeckne KoHueniumu mcuxonoruu | psychology; - theoretical concepts of management
yIIPaBJICHUS; NPUHIMIBI  OpraHu3anud  TpyaoBoi | psychology; - principles of organizing human work

JIeATeIbHOCTH YEeJIOBEKAa; - OCHOBHBIC YIIPABJIEHUECKHE
(GYHKIMU W crocoObl YIIPaBIEHYECKOTO BO3JICHCTBHS; -
METOJIbI TIOBBIIICHUS YIIPABICHYECKON d(P(PEKTUBHOCTH; -

METO/TBI YIPaBIEHUYECKOTO HCUXO0JIOI'UYECKOTO
KOHCYJIbTHPOBAHHUS;
YMETB:

- IOJIb30BAThCS NICUXOJOTHYECKUMUA METOJAMHU U3YUECHUS
JUYHOCTH U TIOBENIEHUS PYKOBOJHUTENEH M COTPYIHUKOB
(Tectsl, HaOII0ICHHE, omnpoc, SKCIIEPUMEHT;
SMIIUPUYECKOE  HCCIIEe0BaHUE); ONpeniensaTh B
VIOpaBICHUH OpraHM3alMed JOMUHHUPYIOMIWE CTHIN
yIpaBICHHUA, COOTBETCTBYIONINE OOCTOSATEILCTBAM;

HCCIIEI0BaTh MEXKIIMYHOCTHBIE OTHOLIEHUS B TpYIIIIE,
OTIPEAETNATh CTaTyC KaXAOro pabOTHWMKA B Tpymie; -
ONpEeleNsaTh  CTPYKTYPY  KOJUIEKTHMBA,  COLMAJIBHO-
MICUXOJIOTMYECKUN KIMMAT B KOJIJIEKTUBE M TPYIIOBHIE
JUHAMHUYECKUE TPOLECCHl, KOTOPHIE €r0 OINPENECISIOT; -
BBISIBISITH ~ MPO(ECCHOHANBHO  BaXKHBIE  KadecTBa

activity; - basic management functions and methods of
management influence; - methods for improving
management effectiveness; - methods of management
psychological counseling;

be able to:

- use psychological methods to study the personality and
behavior of managers and employees (tests,
observation, surveys, experiments; empirical research);
- identify dominant management styles in
organizational management that are appropriate to the
circumstances; - explore interpersonal relationships in a
group, determine the status of each employee in the
group; - determine the structure of the team, the socio-
psychological climate in the team, and the group
dynamic processes that determine it; - identify
professionally important qualities of employees and
develop programs for their development; - develop
psychological recommendations for the use of
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COTPYJIHHUKOB U pa3padaThiBaTh MPOrPAMMbl UX Pa3BUTHSI,
- paspabarbhiBaTh IICHXOJOTHYECKHE PEKOMEHIAHNU IO
WCTIONIF30BAHUIO TICUXOJIOTHYECKNX 3HAHWW B IPOIIECCe
VIpaBICHHUS, B Pa3pEIICHUH KOH(IUKTOB, H3MCHCHUU
MICUXOJIOTMUECKOT0 KJIMMaTa B OpraHU3alUaX, NPUHITUN
YIPaBICHUYECKUX PEIICHHUIA;

HUMETb HABBIK:

- JUardHoCTHUKU HpO(l)eCCI/IOHaJII)HO BaXXHBIX Kayde€CTB
PYKOBOMTETIS; - POBEIEHUS NCCIICIOBAHNN; - HATICAHUS

OTYETOB o pesynbTaTam HCCIIeI0BaHUN u
mpenocTaBieHuss OoOpaTHOH  CBsI3M  3aKa3uMkaM |
pEeCIIOHIEHTaM; - MPOBEACHHUS YIPaBICHYECKOTO U

OpraHu3allMOHHOI'0 KOHCYJIbTUPOBAaHMA.

psychological knowledge in the management process, in
conflict resolution, changing the psychological climate
in organizations, and making management decisions;
have skills in:

- diagnose professionally important qualities of a
manager; - conduct research; - write reports on research
results and provide feedback to clients and respondents;
- conducting management and organizational consulting

Cemectp nzyueHus y4eOHOW AUCIUITIMHBI, MOIYJIS 5 5

/ Semester of study

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

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 54/54 54/54

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

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

YcrHblii onpoc, pedepart, TeCThI
JduddepeHunpoBaHHbIN 3a4eT

Oral questioning, essay, tests
Differentiated credit
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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
Yueonasa qucuuninHa «Couuonorus», Moayab «CounaiabHO-TYMAHUTAPHBINH-2) /
Academic discipline «Sociology», module «Social and Humanitarian-2»

Kpatkoe conepkanue y4eOHOM JUCIUILINHEL,
moxyis / Brief summary

PazButue YMCHI/II‘/'I 1 HaBBIKOB COITMOJIOTHYCCKOI'O aHajIn3a
MIPpOUCXOOAIINX B O6HICCTBC mpouccCoB

Developing skills and competencies in the sociological
analysis of processes taking place in society

dopmupyemsbie kommerenimun / The formed

O0amate CrIOCOOHOCTHIO AaHATM3UPOBATH MTPOUCXOISIITNE

Have the ability to analyze processes occurring in

competences B obIecTBe TIPOIIECCHI, OCYIIIECTBIISITh ux | society, carry out their sociological diagnostics, predict,
COITMOJIOTMYECKYI0  JMarHOCTHKY,  POTHO3MPOBaTh, | prevent or minimize the consequences of crisis
yhopexaaTb ~ WIH  MHHAMH3MpOBaTh  mocieacTBus | phenomena in various spheres of life
KPU3UCHBIX SIBJICHUI B pa3IUYHBIX chepax
KU3HCACATCIIBHOCTU

Pesynbrarel 00y4eHus (3HaTh, yMETh, BIAICTh) / 3HATB! know:

Learning outcomes (know, be able to, have skills
in)

- OCHOBHBIC HApaJUrMbl, KOHLEIINH, (QYHKIHH, YPOBHH,
KaTeTOPUM W METOJABl COIMOJIOTMYECKONW HAayKH; -
O0COOCHHOCTH, OIICHKH, IPOOJIEMBI U TCHACHIIUU Pa3BUTHS
COBpPEMEHHOT0 O0IIIeCTBa;

YMETB:

- aHAJIU3UPOBaTh MPOOJIEMbI, TPEHABI U MEPCIEKTUBBI
pa3BUTHS COBPEMEHHOrO oO0IIecTBa; - OOBSICHATH
OCOOCHHOCTHM W  TEHICHIIMM  Pa3BUTHSI  OCHOBHBIX

COITMAIBHBIX HHCTUTYTOB U MIPOIIECCOB;

BJIAJIETh:

- 0a30BBIMHU TEOPETHUKO-METOOIOTUICCKUMHU 3HAHHUSIMA U
MMPAKTUYECKAMH HABBIKAMH JIJISi W3YYEHUS COIMAIbHBIX
IIPOIIECCOB B COBPEMEHHOM OO0IIECTBE

- the fundamental paradigms, concepts, functions,
levels, categories, and methods of sociological science;
- the characteristics, assessments, problems, and
development trends of modern society;

be able to:

- analyze the problems, trends, and prospects for the
development of modern society; - explain the
characteristics and development trends of key social
institutions and processes;

have skills in:

- basic theoretical and methodological knowledge and
practical skills for studying social processes in modern
society

CemecTp u3ydeHus yueOHOM JUCIUIUIAHBI, MOYJIS 5 5

/ Semester of study

[TpepexBusuts / 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
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TpeboBanus U GopMbI TEKYIIEH 1 TPOMEKYTOUHOH
arrecranuu / Requirements and forms of current
and interim certification

YcTHBIH ompoc, pedepar, TeCTh
JnddepeHnupoBaHHbIN 3a4eT

Oral questioning, essay, tests
Differentiated credit
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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
YueOHas qucuuninHa «Bbiciiasi MaTeMaTuKa», MoayJb «MaTtemaTuka, (pu3uKa 4 UHPOPMATHKAY /
Academic discipline «Higher mathematics», module «Mathematics, physics and computer science»

Kpatkoe conepxanne yueOHOH TUCUUIUTUHEBL, MOAYIsl | AnreOpa u aHaJMTHYeCcKast reometpus. | Algebra and analytic geometry. Calculus. Probability
/ Brief summary Marematnueckuii ananu3. Teopust BepositHocteit u | Theory and Fundamentals of Mathematical Statistics.
OCHOBEI MaTeMaTHYECKOM craructukn. | Mathematical modeling in biology.
MaremaTHyeckoe MOICIMPOBaHHE B OMOJIOTHH.
dopmupyemsbie komnerenimu / The formed Pematp npodeccuoHabHBIC, Hay4yHo- | Solve professional, scientific, and innovative problems
competences HCCIleoBaTeNbCKUEe M MHHOBAIIMOHHBIE 3amadd Ha | using information and communication technologies.
OCHOBE PUMEHCHUS urdopmanuonno- | Apply methods of mathematical analysis, theoretical and

KOMMYHUKAIIUOHHBIX TCXHOJIOT U
HpI/IMCHﬂTb METOAbI MATCMATHUYCCKOI'O aHallu3a,

TEOPETHIECKOTO u AKCMIEPUMEHTAITEHOTO
HCCIIEJOBAHNI (uznyecKux MIPOIIECCOB,
KOMITBIOTEPHBIC MH(GOPMAIIMOHHBIC TEXHOJOTHH

IpU MPOBEACHUH HAYYHBIX HCCIEAOBAaHMH U B
MPAKTUYECKOU AEATEIbHOCTH

experimental research of physical processes, and
computer information technologies in scientific research
and practical activities.

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

3HATB!
- OCHOBHBIE MIOHSATHS U METO/IbI INHEWHOW anreOpHl,
AQHAJINTUYECKOH TEeOMETpUH, MaTEMAaTHYECKOTrO

aHaJM3a; - OCHOBHBIC TMOHSATHS M METOJBI TEOPUH
BEPOSATHOCTEM M MaTEMaTUYECKON CTaTUCTUKH; -
OCHOBHBIE ITIOHSTHUS U METO/IbI BBICILIEH MAaTEMaTHKH,
HEOOXOIUMBIE UIsI HM3YyY€HHs KypcOB OHOJIOTHH,
XUMUU B QU3UKY;

YMETh:

- IPOU3BOJUTD ACUCTBHS HAJl MAaTPULIAMH; - pEIaTh
anreOpanvecKue CUCTEMbl YPABHEHHIA; - BBITOJIHSATD
BBIUUCIICHHS TPEJeNioB (PYHKIHMWA; - TPUMEHSTh
TeXHUKy auddepeHnupoBanus  (QyHKUUH;
MIPOU3BOIUTH HCCIICA0OBaHHE (DYHKIINH; - IPUMEHSATh
TEXHUKY WHTETpUPOBaHUs (DYHKIMHA; - pemarb
OOBIKHOBEHHBIE TH(QepeHInanbHble ypaBHEHUS; -
COCTaBIISITh MaTeMaTH4YeCcKHe MOJEIH
OMOJIOTUYECKUX  TIPOIIECCOB; -  HCIOJIB30BaATh

know:

- basic concepts and methods of linear algebra,
analytical geometry, and mathematical analysis; - basic
concepts and methods of probability theory and
mathematical statistics; - basic concepts and methods of
higher mathematics necessary for studying biology,
chemistry, and physics;

be able to:

- perform operations on matrices; - solve algebraic
systems of equations; - calculate limits of functions; -
apply the technique of differentiation of functions; -
perform function analysis; - apply the technique of
integration of functions; - solve ordinary differential
equations; - create mathematical models of biological
processes; - use mathematical methods in collecting
information, processing it, and predicting the results of
the biological processes being studied,;

have skills in:
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MaTeMaTHYECKHe METObI B cOope nHPOpMaLUH, ee
00paboTKe W MPH MPOTHO3WPOBAHWUHU PE3YIHTATOB
M3y9aeMbIX OMOJIOTHUECKHX HPOLIECCOB;

BIIaJIETh:

- OCHOBHBIMHM MOHSTHAMH M METOAAMH BBICIIEH
MaTeMaTUKH, HEOOXOAWMBIMH  [UIl  W3yYEHUS
OMOJIOTHYECKUX M XUMHYECKHX JUCLHUIUINH,
MaTeMaTHYeCKHUMH MeTofaMu cOopa uHpopMammy,

- basic concepts and methods of higher mathematics
necessary for studying biological and chemical
disciplines; - use mathematical methods of collecting

information, processing it, and presenting it in predicting

the results of the biological processes being studied

ee 00paboTku " TIPEICTABIICHUS B

NPOTHO3UPOBAHUH  PE3YJIbTATOB U3y4aeMbIX

OMOJIOTHYECKUX TPOLIECCOB
Cemectp nzyueHust y4eOHON TUCIIMIUTMHBI, MOIYJIS / 1 1
Semester of study
IpepexBusutsl / Prerequisites - -
TpymoeMKoCTh B 3a4€THBIX EUHHLAX (KpeanuTax) / 3 3
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 80/40 80/40

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

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

YcTHBIN OITPOC, KOHTPOJIBHBIE PabOTHI
OK3aMeH

Oral questioning, assessments
Exam
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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
YueoHast nucuunaInna «®u3nkay», Moayab «MaTtemaTuka, pusnka u uaHpopmatuxka /

Academic discipline « Physics », module «Mathematics, physics and com

puter science»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

MexaHuka; MOJIEKYJIApHas ¢dusnka u
TEPMOJUHAMUKA; JJIEKTPUIECTBO M MAarHEeTU3M;
ONTHKA; (HU3MKAa aTOMOB M MOJIEKYJ; DJIEMEHTHI
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

Pemars npodeccuoHalbHbIE, Hay4YHO-
HCCIIEIOBATENBCKUE Y MHHOBALIMOHHBIE 3a7adyl Ha
OCHOBE MIPUMEHEHUS nHGOPMALMOHHO-

KOMMYHUKAIIUOHHBIX TCXHOJIOT U
HpI/IMCHﬂTb METOAbI MATCMATHUYCCKOI'O aHallu3a,

TEOPETHIECKOTO u AKCMIEPUMEHTAITEHOTO
HCCIIEJOBAHNI (uznyecKux MIPOIIECCOB,
KOMITBIOTEPHBIC MH(GOPMAIIMOHHBIC TEXHOJOTHH

IpU MpPOBEACHUHM HAYYHBIX HCCIEAOBAaHHH U B
MPAKTUYECKOU AEATEIBHOCTH

Solve professional, scientific, and innovative problems
using information and communication technologies.
Apply methods of mathematical analysis, theoretical and
experimental research of physical processes, and
computer information technologies in scientific research
and practical activities.

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

3HATh!
- OCHOBHBIE TIOHATHA M 3aKOHBl MEXAaHUKH,
MOJICKYJSIpHOH ~ (U3MKM ¥ TEPMOJMHAMUKH,

JJEKTPUYECTBA M  MArHeTU3Ma, BOJHOBOW U
FEOMETPUYECKON ONTHKH, ATOMHOM U SACPHOMU
¢u3uKy; - TOpPAAOK MpoBeleHHs (PHU3NIECKOro
9KCHEPUMEHTa U 00PaOOTKH MOJNyYEHHBIX JaHHBIX,
€/IMHUIIBI U3MEPEHUs] PU3NYECKUX BEITMYUH;

YMCTh: - BBITIOJIHATH OKCIICPUMCHTAJIbHBIC
(bHBI/I'-ICCKI/Ie HUCCICA0BAaHUA; - aHAJIMU3UPOBATH
PE3YIbTAThI OKCIICPpUMCHTA, - HUCITIOJIB30BATH

(hu3uIecKue MEeTO/BI JIS PEIICHUS 3a71a9 OMOJIOTHY;
- MOJIETTUPOBATh (PU3UIECKHUE POIIECCHI.

BJIAJCTh:

- NPaKTHYECKUMU ¢uznyeckoro
SKCNEPUMEHTAIBHOTO HCCIICIOBAHUS
OMOJIOTMYECKUX 3aKOHOMEPHOCTEU MpH H3YYCHHU
CIIEIUAJIbHBIX JUCLMIUINH

HaBbIKaMH

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

64




Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOIYIIS /
Semester of study

2

Ipepexsusutsl / Prerequisites

Bricmas maTemaTnka

Higher mathematics

TpymoeMKOCTh B 3a4ETHBIX SIHHUNAX (KpeauTax) / 3 3
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 70/50 70/50

camocTosTeapHOM paboter / 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 1Mo 1a00PaTOPHBIM PabOTaM, MUCHMEHHAs
KOHTpOJIbHAs paboTa
OK3aMeH

Laboratory reports, written test
Exam
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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
YyeoHast nucuunInHa «OcHOBbI HHPOPMAIIMOHHOI OHOJI0THIY, MOAY.Ib «MaTeMaTuKa, puzuka u uHPopMaTHKa) /
Academic discipline «Fundamentals of Information Biology», module «Mathematics, physics and computer science»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

Nndopmanus u MHQOPMaIOHHEIE MIPOLIECCHI.
HNudopmanmonnsie TexHonoruu. Hayuno-unpopmanronnas
JesTeIbHOCTh B Owmojoruu. KommbioTepHas OHOJIOTHS.
WudpopmanmoHHble TEXHOJOTHM aHalW3a JAaHHBIX U
JOKYMEHTAJIEHOT'O oopmieHus pe3yabTaTOB
OHMOJIOTUYECKUX UCCIICIOBAHHIA.

Information and information processes.
Information technology. Scientific information
activities in biology. Computational biology.
Information technologies for data analysis and
documentation of biological research results.

dopmupyemsbie kommerenimun / The formed
competences

Pemate npodeccronanbHble, HAYYHO-UCCIIEA0BATEIbCKIE U
MHHOBAllUOHHBIE  33aJ]aiyd HAa  OCHOBE  IPHUMEHEHUs
WHPOPMALTMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI

[IpumensTp  MeToapl ~ MaTeMaTHYECKOTO  aHAIIN3a,
TEOPETHUECKOTO U JKCHEPUMEHTAIBHOIO HCCIIEIOBaHUI
¢buznveckux MIPOLIECCOB, KOMITBIOTEPHBIE

“H(OPMAITMOHHBIE TEXHOJIOTUW TIPH MPOBEJICHUH HAYYHBIX
HCCIIEAOBAHUM U B IPAKTUYECKOHN AESITEIbHOCTH

Solve professional, scientific, and innovative
problems using information and communication
technologies.

Apply methods of mathematical analysis,
theoretical and experimental research of physical
processes, and computer information technologies
in scientific research and practical activities.

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

3HATH!
- OCHOBHBIE TOHSTHSI TEOPUH HH(MOpPMAIMH, OCOOCHHOCTH
MIPOTEKAHUS MH(OPMAITMOHHBIX MIPOIIECCOB B
OMOJIOTUYECKUX CHCTEMaX, TEOPETHUYECKHE MPEIOCHUIKH
WHPOPMAITUOHHOTO oJIxoza K PaccMOTPEHUIO
OMOJIOTHYECKUX OOBEKTOB, TMPOIECCOB W CHCTEM; -
TEOpPETHUECKUE OCHOBBI HAy4YHO-UH(POPMAIIMOHHON
ACATCIIBHOCTU B 6I/IOJIOI‘I/H/I; - OCHOBHBIC IIPOTrpaMMHBIC
CpelcTBa peanu3anui WHGOPMAIMOHHBIX TEXHOJIOTHH,
UCHONB3yeMble B HacTosiee BpeMsl OuojoraMu B HX
po(eCcCHOHAIBHON JEATSILHOCTH; - 0a30BbI€ MPUHIIMITBI
CTPYKTYPUPOBaHUS U IIPEICTABICHUS MAaCCUBOB JAHHBIX; -

NPUHLIMIBL  BHU3YyalIM3allMM  pe3yJbTaTOB  HAYYHBIX
WCCIIEIOBAaHNN; - TpeOOoBaHHSA TO O(GOPMIIEHHIO HAYyYHBIX
OTYETOB 00 DJKCIIEpUMEHTE, JApPYruX HAyYHBIX |

KBaJIM(PHUKALMOHHBIX PaboOT;
YMETh:

- OpraHW30BBIBATH TMOWCK HAy4YHOW wWHQpOpMaUU W

know:

- basic concepts of information theory, the specific
features of information processes in biological
systems, and the theoretical underpinnings of an
information-based approach to  examining
biological objects, processes, and systems; -
theoretical foundations of scientific information
activities in biology; - the main software tools for
implementing information technologies currently
used by biologists in their professional activities; -
basic principles of structuring and presenting data
arrays; - Principles of visualizing scientific
research results; - requirements for the presentation
of scientific reports on experiments, and other
scientific and qualifying works;

be able to:

- organize scientific information searches and
utilize the basic capabilities of network
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WCTONB30BaTh ~ OCHOBHBIE ~ BO3MOXKHOCTH  CETEBBIX
TEXHOJIOTHA W OHMOWMH(POPMAITMOHHBIX 0a3 MaHHBIX; -
MPUMEHSITh 0a30BbIe HAYyYHO-TEOPETHUYCCKHE 3HAHUS JIJIS
pelleHHS TEOPEeTHUECKHMX M MPAKTUUYECKUX 3a4ad; -
OpPUMEHITh WHQPOPMALMOHHBIE TOAXOAbl K  aHAIU3Y
(hyHKIIMOHUPOBAHUS OMOJIOTHYECKHX CHCTEM; -
palMOHAJIbHO  KCIIONB30BaTh B NpodeccHOHATBHON
ACATCIIBbHOCTU TEXHOJIOI'N pa60Tm Cc TCKCTOBOﬁ,
CTPYKTYPHUPOBAHHOMN ¢ poBoit u rpaduyeckoit
nHpOpPMAIIEH; - KOPPEKTHO MPEICTaBISATh PE3YIbTaThl
Hay4YHBIX I/ICCJ'ICI[OBaHI/II\/'I; - HCIIOJIB30BaTb OCHOBHBIC
TEXHOJIOTMH BH3YAIM3aIlUH, & TAKKE XPAHCHUS W 3allUTHI
JIAHHBIX; TOTOBUTh HAy4YHBIC CTaThH, COOOINCHHUS,
pedepathl, JOKIAAB K MATCPUANTBI K TIPE3CHTAIIHSIM.
BIIAJICTh:

- YCTOHYUBBIMU HABBIKAMH PAIIMOHATBHOTO HCIIOIh30BAHMUS
WHPOPMALMOHHBIX TEXHOJOTHH TPH IOWCKE U aHan3e
Hay4yHOUW WH(POpPMAIMH; - CUCTEMHBIM M CPaBHHUTEIBHBIM
aHAJIM30M; - UCCIICA0BATEIbCKMMH HABBIKAMH; - 0A30BBIMH
HABBIKAMH W YMCHUSIMH TMPHUMEHEHHS HH(OPMAIIMOHHBIX
TEXHOJOTHI IJid  aHaliu3a JaHHBIX W OOKYMCHTAJIbHOI'O
oopMIIeHUs pe3yIbTATOB OMOIIOTHUECKUX HCCIIE0BAHUN

technologies and bioinformatics databases; - apply
basic scientific and theoretical knowledge to solve
theoretical and practical problems; - apply
information  approaches to analyzing the
functioning of biological systems; - rationally
utilize technologies for working with text,
structured digital, and graphical information in
professional activities; - accurately present the
results of scientific research; - use basic
technologies for visualization, as well as data
storage and protection; - prepare scientific articles,

reports, abstracts, reports, and presentation
materials.
have skills in:

- robust skills in the rational use of information
technology in searching for and analyzing
scientific information; - systems and comparative
analysis; - research skills; - basic skills and abilities
in the application of information technology to
analyze data and document the results of biological
research

Cemectp nzyueHus: yd4eOHON TUCIMIUIMHBL, MOLYIS / 2 2
Semester of study

IMpepexBusutsl / Prerequisites - -
TpynoeMKoCTh B 3aU€THBIX eUHHIAX (KpeanuTax) / 3 3
Credit units

KonnuecTBo ayTMTOPHBIX YacOB U 4acoB 52/68 52/68

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

[MucemMeHHBIH OTYET 110 JTabopaTOPHBIM paboTam, TECT,
WHAUBUAYAIbHBIC 33IaHUS
DK3amMeH

Written laboratory reports, test, individual task
Exam
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Cneuunanbaocts / Speciality: dynnamenrtanbaas u npukiansas ouorexsonorus/ Fundamental and Applied Biotechnology
YueoHast nucuunaInHa «OCHOBBI 00TAHMKH», MOIYJIb «BrHocHcTeMaTHKaY /
Academic discipline « Fundamentals of Botany », module «Biosystematics»

Kpatkoe coneprkanue yueOHO
JMCIMIUTMHBL, Moyt / Brief summary

Boranuka kak Hayka. CTpyKTypHast MOP(OJIOTHS paCTCHUM.
Okosoruueckas MOp¢oJIOTHS PAaCTCHU.

Ouronenonorusa. Bomopocnu, Tpubsl M TpuOONOIOOHBIE
OpraHu3Mbl. Briciime pacteHus

Botany as a science. Structural morphology of plants.
Ecological morphology of plants.

Phytocenology. Algae, fungi and fungus-like organisms.
Higher plants

dopmupyemsbie komnerenimu / The formed
competences

HcnonezoBaTh 3HaHUSA Mopdoduznonormueckon
OpraHu3aIyu " MHOT000pasus OCHOBHBIX
TaKCOHOMHWYECKHX I'PYII BOJOPOCIEi, TpHOOB,

rpuOONOAOOHBIX  OPraHW3MOB, JIMINAWHWUKOB, BBICIINX

paCTeHHﬁ, 0ECITO3BOHOYHEIX U ITO3BOHOYHEIX JKHBOTHBIX, UX

To use knowledge of the morphophysiological organization
and diversity of the main taxonomic groups of algae, fungi,
fungus-like organisms, lichens, higher plants, invertebrates
and vertebrates, their role in ecosystems in solving the
problems of resource science, agriculture, biotechnology,

poind B OKOCHCTEMax TpH  perreHud  mpobiem | medicine
PECYpCOBENICH S, CEIILCKOr0 XO3SHCTBA, OMOTEXHOJOTHH,
MEIUIAHEL.

Pesynbrarel 00yueHus (3HaTh, YMETh, 3HATh: know:

BaaneTs) / Learning outcomes (know, be able
to, have skills in)

- OCHOBHBIE TEPMUHBI U TIOHSTHUS, OCOOCHHOCTH CTPOCHUS
BOJIOPOCIIEH, TPUOOB W BBICIINX PACTEHHH HAa Makpo- H
MHUKPOCKOITMYECKOM YPOBHSIX;

- 0COOEGHHOCTH Pa3MHOXEHHS M IMKJIBI Pa3BUTHS TPUOOB,
BOJOPOCJIEH U BBICIIUX PACTEHUI;

- XapaKTepHCTHUKYy OCHOBHBIX TaKCOHOMHYECKHUX H
9KOJIOTUYECKHUX TPYIIT ¥ X BaKHEUIINX IPEICTAaBUTEICH;

- MopdoIIoro-aHaTOMUYECKHE u ¢dusnooro-
OMOXMMHUYECKHE aJanTaldd PacTeHUH K pPasIudyHOMY
CBETOBOMY, TEIUIOBOMY, BOJHOMY U BO3/IyLITHOMY PEKHUMY;
- ocoOeHHOCTH (OPMHUPOBAHUS, COCTaBa U CTPYKTYPHI
pacTUTENBHBIX COOOIIECTB, 3aKOHOMEPHOCTH WX U3MEHEHUS
B IIPOCTPAHCTBE U BO BPEMEHU;

- ONBIT HCIOJIb30BaHUS JaHHBIX OOTAHUKH TPH PEIICHUH
npoOJieM  pecypcoBeleHMs,  CEIbCKOTO  XO3SHCTBa,
pa3paboTKe OCHOB OpraHu3alii  OXpaHbl TPUPOJIBL,
WHTPOIYKLUH U KYJIbTUBUPOBAHUS PEAKUX U XO3SIMCTBEHHO
MOJIE3HBIX BUJIOB PACTEHUI, a TAKXKE B I€OJIOTUHU, METULIMHE,
OMOTEXHOJIOTHUH U JIPYTHX:

- basic terms and concepts, features of the structure of algae,
fungi and higher plants at the macro- and microscopic levels;
- features of reproduction and development cycles of fungi,
algae and higher plants;

- characteristics of the main taxonomic and ecological groups
and their most important representatives;

- morphological-anatomical and physiological-biochemical
adaptations of plants to various light, thermal, water and air
regimes;

- features of the formation, composition and structure of
plant communities, patterns of their change in space and
time;

- experience in using botany data in solving problems of
resource science, agriculture, development of the basics of
nature conservation, introduction and cultivation of rare and
economically useful plant species, as well as in geology,
medicine, biotechnology and others:

- navigate in the variety of algae, fungi, fungi-like organisms,
lichens and higher plants;
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- OpUEHTHPOBATHCS B MHOTOOOpPa3uu BOAOPOCIEH, rprHOoB,
rpuOONOAO0OHBIX OPraHU3MOB, JIMIIAHHUKOB W BBICHIMX
pacTteHuit;

- UCTIOJIb30BaTh 3HAHUS U MIPAKTUUECKHE HaBBIKU B HAYYHOMH,
MIPOM3BOJCTBEHHON M NPUPOAOOXPAHHOM NEATEIBHOCTH,
IIPU U3YYCHUH IPYTUX OMOJIOTHYECKUX AUCLUILIVH;

YMETbh:

- OpUEHTHPOBATHCS B MHOTOOOpa3uu BOAOpPOCIEH, TprOoB,
rprOOIIOTOOHBIX OPTAaHU3MOB U BBICIIIMX PAaCTEHHIA,

- ICTIOJIb30BATh 3HAHUS U MPAKTUYECKUE HABBIKU B HAYYHOIA,
MIPOU3BOACTBEHHOW M IPUPOJOOXPAHHOU JEATEIBLHOCTH,
IIPU U3YUCHUH IPYTUX OMOJIOTHYECKUX AUCLUILINH;
BJIaJETh:

- HaBBIKAMH HWCCIIEOBAHUS U WICHTU(UKAIIMA OCHOBHBIX
TaKCOHOMUYECKHX  Tpylnn  rpuOoB, TrpuOONOAOOHBIX
OpraHU3MOB, BOJOPOCIEH U BBICHIMX PACTEHHUM, a Takxke
PaCTUTEIBHBIX COOOIECTR.

- to use knowledge and practical skills in scientific, industrial
and environmental activities, in the study of other biological
disciplines;

be able to:

- navigate in the variety of algae, fungi, fungi-like organisms
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 researching and identifying the main taxonomic
groups of fungi, fungi-like organisms, algae and higher
plants, as well as plant communities.

CemecTtp u3ydeHus y4eOHON AUCIUILIAHEI,
moyist / Semester of study

1-2

IpepexBusutsl / Prerequisites

TpymoeMKOCTh B 3a4ETHBIX SIHHULIAX
(xpeaurax) / Credit units

6

Kosn4ecTBO ay TUTOPHBIX YaCOB M YacOB
camocTosTenbHol pabotsl / Academic hour
of students' class work, hours of self-directed
learning

240/130

240/130

TpeboBanus U GopMbl TEKyIICH U
MPOMEeXKyTouHOH arTectarnuu / Requirements
and forms of current and interim certification

YcTHBIN onpoc Ha 1a00paTOPHBIX 3aHITHUSX, TECTHI,
pedepar, anmb00M C pUCYHKaMH, TMCEMEHHAs! KOHTPOJIbHAS
pabora
DK3aMeH

Oral questioning in laboratory classes, tests, essay, album
with drawings, written test
Exam
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Cneuunanbaocth / Speciality: dynnamenrtanbHas u npukianHas ouorexuonorus/ Fundamental and Applied Biotechnology
YuyeoHast nucuunInHa «OCHOBBI 300J10THI», MOIYJIb «BrHocucTeMaTukay /
Academic discipline « Fundamentals of Zoology», module «Biosystematicsy»

Kpatkoe coneprkanue yueOHO
JMCIMIUTMHBL, Moyt / Brief summary

Beenenne. OnHOKIETOYHBIC OpraHu3Mbl. Hu3lme ucTHHHBIC
JBycnoitaeie(Diploblastica) MHoOrokieTouHble KHBOTHBIE.
bunarepansusie — Tpexcmoiinsre (Bilateria - Triploblastica)
xuBoTHbie. Kimaga Jlodotpoxodopusix (Lophotrochozoa).
Knaga JInnsromue (Ecdysozoa). BropuunopoTtsie
*kuBoTHBIe(Deuterostomia). OCHOBHBIC  JTallbl M|
3aKOHOMEPHOCTH 3BOJIFOIIMH KHBOTHBIX

Introduction. Unicellular organisms. The lower true
bilayered (Diploblastica) multicellular animals. Bilateral —
Three-layered (Bilateria - triploblastica) animals. Clade
Lophotrochophoraceae (Lophotrochozoa). Clade molting
(Ecdysozoa). Deuterostomes (Deuterostomia). The Main
Stages and Patterns of Animal Evolution

dopmupyemsbie komnerenimu / The formed
competences

UcnonszoBaTh 3HaHUS MOpPODU3NOTOTHIECKOI
OpraHu3alMd 1 MHOT000pPa3nsi OCHOBHBIX TAKCOHOMUYECKUX
TpyMI BOAOPOCIEH, TPHOOB,
rpuOONOAOOHBIX  OPTaHU3MOB,
pacTeHwmii, 6eCII0O3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX, MX POJU B OSKOCHUCTEMAX IIPH
penieHnn mpoOJieM PecypcoOBEACHHs, CEIbCKOI0 XO3SHCTBa,
OMOTEXHOJIOTHH, METUIIHHBIL.

JIUIIIAHHUKOB,  BBICIIMX

To wuse knowledge of the morphophysiological
organization and diversity of the main taxonomic groups of
algae, fungi,

fungus-like organisms, lichens, higher plants, invertebrates
and

vertebrate animals, their role in ecosystems in solving the
problems of resource science, agriculture, biotechnology,
medicine.

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

3HATh!
- OCHOBHBIE CTPYKTypHblE M (YHKIMOHAIBHBIE YPOBHH
OpraHu3alMd  JKHBOTHBIX; -  MOp(0o-OHOIOTrHYECcKHe
OCOOEHHOCTH, COBPEMEHHYIO CHCTEMYy M MHOroobOpasue
’KHBOTHBIX, OCOOCHHOCTH OMOJOTUU W SKOJOTMU OCHOBHBIX
BU10B (hayHbl benapycu;

- pas3HooOpa3ue Crnoco0OB pPa3MHOXKEHHS M JKU3HEHHBIX
IUKJIOB JKMBOTHBIX, a TaKKe JTalbl SMOpHOTeHe3a W HUX
3HA4YEHHUE [T IOHUMAaHUS SBOJIIOLMH )KHUBOTHOTO LIAPCTBA;

- MPOUCXOXKICHHE KHBOTHBIX, JBOJIFOIIMOHHBIC
mpeoOpa3oBaHUsl CHUCTEM  OpraHoB; - MHOroooOpasue
9KOJIOTHUECKUX TPYNIN  JKUBOTHBIX, OCOOCHHOCTH  HX
ajanTanui; - poJb JKUBOTHBIX B (DYHKIIMOHMPOBAHUH
JKOCHCTEM, 3HAYCHHWE WX JJIS 4YellOBeKa H  OCHOBEHI
PalMOHATIBHOTO IPUPOIONIONB30BAHUS U OXPAHBI >KUBOTHOT'O
MHUpa; - OCHOBHBIE METOABl JHArHOCTHKUA M HCCIEJOBAHUS
YKUBOTHBIX M HX POJIM B 9KOCHCTEMAX.

know:

- the main structural and functional levels of the
organization Animals; - morpho-biological features,
modern system and Diversity of animals, features of
biology and ecology of the main species fauna of Belarus;
- a variety of methods of reproduction and life cycles of
animals, as well as the stages of embryogenesis and their
importance for understanding evolution animal kingdom;

- the origin of animals, evolutionary transformations of
systems Bodies; - the diversity of ecological groups of
animals, the features of their Customizations; - the role of
animals in the functioning of ecosystems, their importance
for and the Basics of Rational Nature Management and
Protection of Animals target; - basic methods of diagnosis
and study of animals and their role in Ecosystems.

be able to:
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YMETh:
- HPOBOJUTH MHKPOCKOIINYECKHE MCCIIETOBAHYS,
NpenapupoBaTh  MNPEACTABUTENEH  OCHOBHBIX  TPYIHII
KHUBOTHBIX, KOJUICKTUPOBAaTh M  COCTAaBIISITh  HAay4HBIC
KOJIJIEKIIMU KUBOTHBIX;

- KPUTHYECKH OCMBICIUTH JOCTIKEHHS COBPEMEHHOU
300JIOTHYECKON HAYKH; WCTIONB30BaTh pa3zHOOOpa3HbIe
MPUEMBl M METOABI IS HMJACHTU(HUKAIUU O KUBOTHBIX,
N3y9IeHUS ocoOeHHOCTEH ux OpraHu3aIuny,
KHU3HENESATENFHOCTH W PasBUTHUS; - OPraHW30BHIBATH H
MPOBOJUTH HAYYHO-MUCCIICAOBATEIBCKYI0 DPabOTy, a Takxke
OKCKYpPCHH B  TpHUpoxe, paboTaTh C  JIHTEpaTypoi,
o0OpabaTsiBaTh U 0opMITITh pe3ynbTatel HUP;

BIIAJICTh:

- OCHOBHBIMH METOJAaMU U3YUCHUA MOp(bOHOI“I/II/I 1 aHaTOMUH
300JIOTHYECKUX ~ OOBEKTOB, HAaBBIKAMH  HCIOJIB30BAHUS
cricnuaJIbHOI'O O6OPYIIOB3HI/IH AJId UX U3YUYCHUS; - HABBIKAMH
BBIMIOJHEHHUST OHMOJIOTMYECKOTrO PUCYHKA; - OCHOBHBLIMH
MeToJaMH cOOpa, KOJUIEKIMOHUPOBAHUS M WACHTU(DHUKAIUH
’KMBOTHBIX; - HABBIKAMH BEICHHS HAYYHO-HCCIIEI0BATEIBCKOM
paboTEHL.

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

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.

CemecTtp u3y4eHus yaeOHON AUCIUILIAHEI,
moayiist / Semester of study

1-2

1-2

IpepexBusutsl / Prerequisites

TpyaoeMKOCTb B 3aYETHBIX €IMHUIIAX
(xpeaurax) / Credit units

6

6

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

240/130

240/130

TpeboBanust n Gpopmsbl TeKyLIeH U
npoMexyTouyHoii artectauuu / Requirements and
forms of current and interim certification

Y CTHBII ONIPOC Ha JTa00PATOPHBIX 3aHATHUSIX, TECTHI, pedepart,
MPOBEpKa ATEO0MOB, YBPHCTHYCCKUE 3aJaHUSI, TICEMEHHAS
KOHTPOJIbHAs paboTa
DK3aMeH

Oral questioning in laboratory classes, tests, essay, checking
albums, heuristic tasks, written test
Exam
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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
YyeOHasi TUCHUTIIINHA KAHATOMHSI YeJIOBEKA», MOAYJIb «AHATOMUSI U PU3NOJIOTHS YeIoBeKay /
Academic discipline «<Human Anatomy», module «<Human anatomy and physiology»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

HOJ’Iy‘leHI/IC CTYACHTaMM COBPEMCHHBLIX HAY4YHBIX
3HAHUH O CTPOCHUHU TCJIa YCTIOBCKA

Students gain modern scientific knowledge about the
structure of the human body

dopmupyemsbie kommerenimun / The formed
competences

Hcmonp3oBate 3HaAHUSA 00 OCOOCHHOCTSX CTPOCHUS

cUCTeM OpTaHoB YeJIOBEKa, OCHOBHBIX
3aKOHOMEPHOCTSIX u MeXaHHU3Max ux
(YHKIMOHUPOBAHUS, WHTETPATUBHBIX  (YHKLUI

LICHTPAIbHOW HEPBHOM CHCTEMBl JJI1 OLEHKHU
()YHKIIMOHABHOTO COCTOSTHHSI OpraHU3Ma YelloBeKa

Use knowledge about the structural features of human
organ systems, the basic patterns and mechanisms of
their functioning, and the integrative functions of the
central nervous system to assess the functional state of
the human body

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

3HATh!

- OCHOBHBIC TEPMHHbl M TIOHATUS aHATOMUU
YeJIOBEKa; - METO/BI aHATOMHUYECKOTO
UCCIICIOBAHUS; - CTPOCHHUE OpPraHOB OIIOPHO-
IBUraTEeJIbHOTO ammnapara, MUIIEBAPUTEIFHON U
IBIXaTEIbHOW CHCTEM, MOYEBBIX U  IIOJIOBBIX
OpraHoOB,  JHJOKPUHHBIX  JKeJlie3,  CepIedHo-
COCY/INCTOM CHUCTEMBI, OPTaHOB KPOBETBOPEHUS H
HMMYHHOH CHCTEMBI, HEPBHOM CHCTEMBI U OpPraHOB
YYBCTB;

YMETh:
- J1aTh OIMCAHUE CTPOEHHS M IOJIOKEHHS OPraHOB
TeJa 4YeJOBEKa; - ONPEACsITh CTPYKTypHBIE

0COOEHHOCTH OPraHoOB TeJla YEJIOBEKA; - IPUBJIEKATh
3HaHHE CTPYKTYPHO-aHATOMHUYECKMX OCOOEHHOCTEH
OpPraHoB JUII OLEHKH HX (U3HOJOTHYECKHX
hyHKIIHIT;

BIIAJIETh:

- TIOHATUIHBIM aNnapaToM AaHATOMHMM YEJIOBEKa;
- HaBbIKaMH aHAJIN3a MaKPOMNPENapaToB OPraHOB

know:

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

be able to:

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

have skills in:

- the conceptual apparatus of human anatomy; - skills in
analyzing macropreparations of organs.

CeMecTp u3ydeHus1 y4eOHOM TUCIIMITIMHBI, MOTYJIS /
Semester of study

3

3

Ipepexsusutsl / Prerequisites

]_[I/ITOJ'IOI‘ W U TUCTOJIOTHA

Cytology and histology
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TpymoeMKOCTh B 3a4ETHBIX SIHHUNAX (KpeauTax) / 3 3
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 64/44 64/44

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, pedepat, TECTHI
JnddepennupoBaHHbIi 3a4eT

Questioning, presentation, tests
Differentiated credit
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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
Yyeonas nucuuminHa «®U3HOI0THsI YeJI0BeKa U }KHBOTHBIX», MOYJIb « AHATOMHUSI H (PU3HOJIOTHS YeI0BeKa » /
Academic discipline «<Human and Animal Physiology», module « Human anatomy and physiology »

Kpatkoe conepkanue y4eOHOM JUCIUILINHEL,
Moy / Brief summary

CdhopmupoBath coBpeMeHHBIE MPENCTaBICHUS 00 00IIUX U
YaCTHBIX MEXaHM3Max (YHKIMOHHUPOBAHUS 3A0POBOTO
OpraHM3Ma 4YelOoBeKa M IKUBOTHBIX, €ro CTPYKTYPHBIX
9JIEMEHTOB (OpPraHoB, TKaHEW, KIETOK) B Pa3IUYHBIX
YCIIOBUSIX KU3ZHEACATEIHHOCTH

To develop modern concepts of the general and
specific mechanisms of functioning of a healthy
human and animal organism, its structural elements
(organs, tissues, cells) in various living conditions

dopmupyemsbie kommerenimun / The formed
competences

Hcnons3oBaTh 3HAHUSA 00 OCOOEHHOCTSX CTPOEHUS CHCTEM
OpraHOB  4YEJIOBEKa, OCHOBHBIX 3aKOHOMEPHOCTSAX U
MeXxaHM3MaxX WX (YHKIMOHUPOBAHUS, HWHTETPATUBHBIX
(yHKIIMI TEHTpaNbHON HEPBHOM CHCTEMBI I OIEHKH
(hYHKITMOHAIBHOT'O COCTOSIHUSI OPTaHN3Ma YeJIOBEeKa

Use knowledge about the structural features of human
organ systems, the basic patterns and mechanisms of
their functioning, and the integrative functions of the
central nervous system to assess the functional state of
the human body

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

3HATB!

-KJIaCCUYECKUE U COBPEMEHHBIE TEOPUU U IIPEACTABIEHUA O
Ipoleccax perysillid COMAaTUYECKUX, BUTAIBHBIX H
KOTHUTHBHBIX (YHKIUI OpraHW3Ma; -OCHOBHBIE TTOHSATHS
TEOpHH  OWODJIEKTpPOreHe3a, CTpOeHHe W (YHKIUHU
KJIETOYHOW  MeMOpaHbl, pOJb  MOHHBIX  KaHAJOB,
IIEPEHOCYUKOB M PEUENTOpPOB B MEKKIETOYHBIX
WHPOPMALIMOHHBIX ~ B3aMMOJICHCTBUSX, -CTPOCHHE U
(YHKIMM OCHOBHBIX aHATOMHYECKUX U (YHKLIHMOHAIBHBIX
CHCTEM OpraHu3Ma, 0OeCHeUMBAIOIINX €r0 BBDKUBAHHE H
MOBEJICHNE; -CTPYKTYpYy ¥ (DYHKIMH pa3IMYHBIX OTIEIOB

FOJIOBHOTO M  CIMHHOIO  MO3ra, HEWPOXUMHUYECKHE
MEXaHU3MbI HMHTETPaTUBHO-KOOPAUHALIMOHHON
JIESATEIbHOCTA HEPBHOM CUCTEMBI;

YMETB:

-UCII0JIb30BATh OCHOBHBIE 3aKOHOMEPHOCTH

(OyHKIIMOHUPOBAHMS OpraHW3Ma B TMEJArOTHYECKOW U
HAY4YHOH JESTEIbHOCTH; -CAMOCTOSTENIbHO IJIAaHUPOBATh U
OpPTraHU30BEIBATh MPOCTOH (PU3HOIOTUUECKUI IKCIIEPUMEHT,
BKJIIOYAsT MAaTEMaTUYeCKUW aHallu3 €ro pe3ysibTaroB; -
BJIAJIETh KJIACCUYECKUMU METOJMKAMU MaJioro MpaKkTHUKyMa

know:

- classical and modern theories and ideas about the
processes of regulation of somatic, vital and cognitive
functions of the body; - the basic concepts of the
theory of bioelectrogenesis, the structure and
functions of the cell membrane, the role of ion
channels, carriers and receptors in intercellular
information interactions; - the structure and functions
of the main anatomical and functional systems of the
organism that ensure its survival and behavior; - the
structure and functions of various parts of the brain
and spinal cord, neurochemical mechanisms of
integrative-coordination activity of the nervous
system;;

be able to:

- to use the basic laws of the functioning of the body
in  pedagogical and scientific activities; -
independently plan and organize a simple
physiological experiment, including mathematical
analysis of its results; - master the classical methods
of a small workshop in physiology (recording and
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nmo (¢usnosornu (3aMCh W KOJUYECTBEHHBIH (0€3
JIMarHOCTHKN) aHanmms3 AIIEKTPOKAPIUOTPAMMBI,
CIHPOTPAaMMBI, MHOTPAaMMBI, H3MEPCHUE apTepHaIbHOTO

JIABJICHUS, OIpEJeNeHUEe TPAHUL[ TOJS 3PEHUs, OCTPOTHI
3peHHsT M ciyxa, o0beMa KpaTKOBPEMEHHOW MaMsITH,
YCTaHOBJIEHHE TPYIITHI KpoBH 110 cucteme ABO u 1p.);
BIIAJIETh:

- COBPEMEHHBIMH (DU3NOJIOTHYECKIMU METOANKAMH OLECHKH
(hyHKIIMOHATBPHOTO COCTOSTHUS OpTaHU3Ma YeJI0BeKa (3ammch
M KOJIMYECTBEHHBIM, 0€3 IMarHOCTUKH, aHAJIN3 IOKa3aTelei
KU3HEACSITEIbHOCTH), B TOM UHCJIE€ KOMIIbIOTEPHON
ANEeKTpOKapauorpaduet, uHTepBanorpaduei,
KOMITBIOTEPHOH cruporpadueii, crmocobamMu w3MepeHUs
apTepUAILHOTO JaBlIeHHs, KOMIIBIOTEpHOW peorpaduei,
OLIEHKOM CTETIeHU HACHIIIEHUS KPOBHU KHCIOPOJOM, U JIp.); -
HaBBIKAMHU HCIIOJIb30BAHUS OCHOBHBIX 3aKOHOMEPHOCTEH
(YHKIIMOHUPOBAHUS CHUMITaTHYECKON u
[apacUMIIaTUYECKOMN HEPBHOU CHUCTEMBI B ee
B3aUMOJECUCTBUM C MMMYHHOH CHCTEMOW B Hay4HOU
JeSITEIIbHOCTH.

quantitative (without diagnosis) analysis of an
electrocardiogram, spirogram, myogram,
measurement of blood pressure, determination of the
boundaries of the visual field, visual acuity and
hearing, short-term memory capacity, determination
of blood group according to the ABO system, etc.);
have skills in:

- modern physiological methods for assessing the
functional state of the human body (recording and
guantitative, without diagnostics, analysis of vital
signs), including computer electrocardiography,
intervalography, computer spirography, methods of
measuring blood pressure, computer rheography,
assessment of the degree of blood oxygen saturation,
etc.); - using the basic laws of the functioning of the
sympathetic and parasympathetic nervous systems in
its interaction with the immune system in scientific
activities.

CeMeCTp U3y4YCHUS yqe6H0171 JVCHUIIIIMHBI, MOIYIIS
/ Semester of study

4

4

IMpepexsusutsl / Prerequisites

AmnatoMus yeaoBeKa

Human Anatomy

TpyaoeMKoCTh B 3a4€THBIX eAMHAIIAX (KpeauTax) / 6 6
Credit units
KonnmvecTBO ayAMTOPHBIX YaCOB U YacOB 112/104 112/104

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

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

KontponbsHsie paboThI, TECTHI
DK3aMeH

Assessments, tests
Exam
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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
YyeoHasi nucuuInHa «OCHOBBI HEHPOOHOJOrHI», MOLYJIb « AHATOMUS U (PU3HOJIOTHsI YesioBeKa » /
Academic discipline «Fundamentals of Neurobiology», module « Human anatomy and physiology »

Kpatkoe conepkanue y4eOHOM JUCIUILINHEL,
Moy / Brief summary

CdhopmupoBaTs COBpEeMEHHBIE MPEACTABICHUS O HEPBHOU
CHCTEME Ha KJIETOYHOM, MOJIEKYJISIPHOM ¥ OPTaHH3MEHHOM
YPOBHSIX €€ OpraHu3aluu

To form modern ideas about the nervous system at the
cellular, molecular and organismal levels of its
organization

dopmupyemsbie komnerenimu / The formed
competences

Hcnonb3oBaTh 3HaHUS 00 0COOCHHOCTSIX CTPOCHHS CHCTEM
OpraHOB  4YEJIOBEKa, OCHOBHBIX 3aKOHOMEPHOCTAX U
MeXaHu3Max uX (YHKIMOHWPOBAHMS, WHTETPATHUBHBIX
(GYHKUMH TEHTpaJIbHOM HEPBHOH CHCTEMBI AJS OLECHKH
(YHKIIMOHABHOTO COCTOSTHHSI OpraHNu3Ma YelloBeKa

Use knowledge about the structural features of human
organ systems, the basic patterns and mechanisms of
their functioning, and the integrative functions of the
central nervous system to assess the functional state of
the human body

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

3HATB!

- CTPYKTYpHO-(YHKUMOHAJIBHYIO OPraHU3alUIi0 HEPBHOM
CHCTEMBl TIO3BOHOYHBIX  (YelOoBEKa) M  MOJEIBHBIX
0€eC03BOHOYHBIX;

- HOHHBIE MEXaHHU3MBI, OIOCPEAYIOIINE >ICKTPUUECKHUE
CUTHAJTBI KJIETOK U CHHANITHYECKYIO Mepejiauy CUrHaa,

- JIOKAJIM3aIMI0, METa0O0JIN3M, OPraHU3ALUI0 PEIIENTOPHOTO
anmapata W Owojorudeckne dS(PE(EKTBl  OCHOBHBIX
HEUPOMENHATOPHBIX (HEWpOMOAYIATOPHBIX) CUCTEM
OpraHu3Ma KHBOTHBIX;

- KJIETOYHBIE MEXaHM3MBbl, ONOCPEOYIOLINE PeaN3aLHIO
WHTETPATUBHBIX (YHKIHA Mo3ra (00paboTKa 3pHUTENBHBIX,
CIIyXOBBIX, COMaTOCEHCOPHBIX CUTHAJIOB)

YMETB:

- I1aTh OIMCAHUE CTPOCHMSI CHHAITHIECKUX KOHTAKTOB;

- ONpEAENITh JNEKTPUYSCKHE CUTHAIIBI HEPBHBIX KJIETOK M

OIICHHBAThH CTETIeHb WM3MEHEHUS 3 HEKTHBHOCTH
CHHAIITHYECKOH Iepeayu;

- UCTOJNIb30BaTh 3HAHME HMHTETPATUBHBIX  (PYHKIUHA
LIEHTPAJIBHOM HEPBHOM  CHCTEMBI  JUIS aHanusa

MOBEIEHYECKON aKTUBHOCTH JKMBOTHBIX U YEJIOBEKA.
BJIAJIETh!
- HaBBIKAMHU PabOTHI C MUKPOCKOTHMYECKOW TEXHHUKOW IS

know:

- structural and functional organization of the nervous
system of vertebrates (humans) and model
invertebrates;

- ionic mechanisms that mediate the electrical signals
of cells and synaptic signal transduction;

- localization, metabolism, organization of the
receptor apparatus and biological effects of the main
neurotransmitter (neuromodulatory) systems of the
animal body;

- cellular mechanisms that mediate the implementation
of integrative functions of the brain (processing of
visual, auditory, somatosensory signals)

be able to:

- to describe the structure of synaptic contacts;

- Determine the electrical signals of nerve cells and
assess the degree of change in the efficiency of
synaptic transmission;- Use knowledge of the
integrative functions of the central nervous system to
analyze the behavioral activity of animals and humans.
have skills in:

- working with microscopic equipment to assess the
morphological characteristics of nerve cells;
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OLICHKH
KJIETOK;
- OCHOBaMH MHKPOIJICKTPOIHBIX METOJOB HCCIICIOBAHUS
SIEKTPUUECKOM aKTUBHOCTU HEPBHBIX KIIETOK;

MOpq)OJ'IOFI/I‘lCCKI/IX XapaKTCpUCTUK  HCPBHBIX

- the basics of microelectrode methods for studying the
electrical activity of nerve cells;

- methods for analyzing the electrical activity of
neurons and studying animal behavior

-  METOIWMKAMH aHaiM3a DJIIEKTPUYECKONM aKTUBHOCTHU
HEHPOHOB 1 M3yUYEHUS MIOBEJCHHSI JKUBOTHBIX
CemecTp n3zydeHus: yaeOHOW JUCTIUITIINHBI, MOTYJIS 6 6

/ Semester of study

ITpepexBusnts / Prerequisites

Amnaromus YCJIOBCKA, Du3noa0rus 4ejaoBeka U )KUBOTHBIX

Human anatomy, Human and animal physiology

TpynoeMKoCTh B 3a4€THBIX eAMHALIAX (KpeanuTax) / 3 3
Credit units
KonruecTBO ayIMTOPHBIX YAaCOB U YaCOB 46/62 46/62

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

KonTtponbHbIe pabOTHI, TECTHI
3auyer

Assessments, tests
Credit
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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
YyeGHasi TUCHUTIINHA «DHU3H0JIOTHSI pacTeHuii», MOaYJIb « DPU3HOIOrUsl pacTeHuii u papmMakorHosusi » /
Academic discipline «Plant physiology», module « Plant physiology and pharmacognosy »

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

@opMUPOBAaHHUE UEIOCTHOM CHUCTEMBI 3HAHUW O
npupoae  (GU3N0IOTO-OMOXUMHUECKUX TPOLECCOB
pacTeHui, MEXaHHW3MaxX MX PEryJslHM Ha pa3HbIX
YPOBHSIX OpraHU3allid, OCHOBHBIX 3aKOHOMEPHOCTSIX

Formation of a comprehensive system of knowledge
about the nature of physiological and biochemical
processes in plants, the mechanisms of their regulation
at different levels of organization, and the basic patterns

B3aMMOCBS3M  pacTUTeNnbHBIX  opranm3moB ¢ | Of the relationship between plant organisms and the
OKpY’KaroIei cperoi environment
dopmupyemsbie kommerenimun / The formed IMpoBomuth  oreHKy  (usnosnoro-onoxumuueckux | Perform an assessment of the physiological and

competences mokaszaTejed  pacTuTenbHbIX — opranu3moB  u | biochemical parameters of plant organisms and a
(apMakOorHOCTHYECKMH  aHaimu3  JiekapcetBeHHOro | pharmacognostic analysis of medicinal plant materials
PaCTUTCIBHOI'O ChIPbs

Pesynbrarel 00y4eHus (3HATh, YMETh, BIAICTh) / 3HATh: know:

Learning outcomes (know, be able to, have skills in) - CyTh OCHOBHBIX TIOHSATHH H Tpoueccos, | - the essence of the basic concepts and processes

MPOUCXOJSIIUX B PACTUTCIBHBIX OpPraHU3Max; -
3aKOHOMEPHOCTH (YHKIMOHUPOBAHUS
MeTa0OIMYECKUX CUCTEM M MEXaHU3MBbI UX PETYJISIHUH
B PAacTUTE]IBHOM  OpraHu3Me; -  IPHHIUIIBI
(YHKIMOHUPOBAHUS PACTUTEILHOTO OpPraHU3Ma Kak
LEJIOCTHOW  CHUCTeMbI; -  (DU3MKO-XUMHYECKHE
MOAXOJbl M METOAbI U3YyYEHHUS PACTUTEILHOTO
OpraHu3Ma Ha Pa3HbIX YPOBHSX OpTraHU3aINH; -
MpoOJIEMBI, ITOCTHXKEHWsI B 00JacTH (PU3NOJIOTHH
pacTeHHMI M TEPCHEKTHBBI WX HCIOIB30BAHUS JUIS
MOBBIIICHHS TPOTYKTUBHOCTH PACTCHHUIA;

YMETB!

- HCIOJB30BaTh  OCHOBHBIE  3aKOHOMEPHOCTH
(hyHKIIMOHUPOBAHUSI PACTUTENHHBIX OPTaHU3MOB B
KauecTBE HAyYyHOH OCHOBBI  PacTEHUEBOJCTBA,

(hapMaKkoJOoruM ¥ OWOTEXHOJIOIMU;, - HCIOJIb30BaTh
METOJIbI TEOPETUYECKOI0 U DKCIEPUMEHTAILHOTO
WCCIeIOBaHUA B (PUTOPU3UOIOTUH; - TPOBOIUTH
MOMCK ¥ CHCTEMATU3UPOBATh HAYIHYIO HHPOPMAIIHIO
10 OT/ICJbHBIM pa3ienaM (HU3MOJIOTUN PACTCHHMIA,

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

be able to:

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

- basic methods of processing experimental data; -
methods for assessing the indicators of physiological
processes at different levels of the organization.
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BIIQJICTh:
- OCHOBHBIMH pueMaMH 00paboTKu
9KCTICPUMEHTAIBHBIX JaHHBIX; - METOJaMHU OICHKU
nmokaszareneld  (U3MONIOTHYECKUX IPOLECCOB  Ha
Pa3HBIX YPOBHSIX OpPraHU3aI|M.

CemecTp nzydeHus: yaeOHOW JUCTIUITIINHBI, MOTYJIS /
Semester of study

4

4

IpepexBusutsl / Prerequisites

boranuka u Mmukosorusi, buoxumus

Botany and mycology, Biochemistry

TpymoeMKoCTh B 3a4€THBIX eIUHHLAX (KpeanuTax) / 6 6
Credit units
112/104 112/104

KomnnuectBo aynHTopme qaCOB 1 4aCOB
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

KoHTponbHbIE pabOThI, TECTHI
DK3amMeH

Assessments, tests
Exam
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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
YueOHast TuCHUTNIIINHA «DapMaKOrHO3UsI», MOTYJIb «DU3HOJI0THS pacTeHuii U (papMaKorHo3us» /
Academic discipline «Pharmacognosy», module « Plant physiology and pharmacognosy »

Kpatkoe coneprkanue yueOHO
JMCIMIUTMHBL, Moyt / Brief summary

C(i)OpMI/IpOBaTI) MMpeACTaBJICHUE O JICKAPCTBCHHBIX PACTCHUAX
KaK OCHOBHBIX MNPUPOAHBIX MCTOYHHKAX Q)apMaKOJ'IOI‘I/I'-ICCKI/I
AKTHUBHBIX BCIIECTB, O3HAKOMUTL C IIpaBHUJIaMH 3aroTOBKH
ChIpbA, MCTOAAaMH JUAIrHOCTHUKHU €TI0 MOJJIMHHOCTHU U Ka4CCTBa,
MNPUMCHCHHUEM B MCIUITMHEC

To get an idea of medicinal plants as the main natural
sources of pharmacologically active substances, to get
acquainted with the rules for harvesting raw materials,
methods for diagnosing their authenticity and quality, and
their use in medicine

dopmupyemsbie kommerenimun / The formed
competences

[IpoBoauTh OUEHKY (HU3NOIOr0-OMOXMMHUYECKUX TMOKa3aTeien
pacTUTENbHBIX OPraHU3MOB U (apMaKOrHOCTUYECKUN aHaJIn3
JIEKaPCTBEHHOTO PACTUTEIHHOT'O CHIPhSI

Perform an assessment of the physiological and
biochemical parameters of plant organisms and a
pharmacognostic analysis of medicinal plant materials

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

3HAThb!

- Ba)XHEWIINE pACTUTENbHBIE HCTOYHUKH OCHOBHBIX TPYIII
OMOJIOTMYECKN aKTHBHBIX BEHIECTB, HX OTINYUTEIbHBIC
NpU3HAKK W CBIPEBBIE  pECYpChl; -  OCHOBHOE
(apMakoJorHUecKoe JEHCTBHE ¥ O0JIaCTh MPUMEHEHUS
JIEKapCTBEHHBIX PACTECHHH;

YMETb:

- MMOAroTaBJIMBATL MHKpPOIIpENaparbl W IMPOBOJAUTH HX
UCCIIEZIOBAHUE U BBUABICHHS  MHKPOCKOIMYECKUX
JAUArHOCTUYCCKUX IMPU3HAKOB JICKAPCTBECHHBIX paCTeHHﬁ;
- IMPOBOJUTHL KaYCCTBCHHBLIC PCAKIIMM HA IMPUCYTCTBUC B
JEKapCTBEHHOM DACTUTEIBHOM CBIPEE OCHOBHBIX TPYIII
(apMaKkoIOrMYecK aKTHBHBIX  BEIIECTB; -  Pa3iH4yarh
JIEKapCTBEHHBIE M HEJIEKAPCTBEHHBIC PACTECHUS;

BJIAJICTh:

- KOMIUIEKCHBIM ~ MOAXOJOM K  HIEHTU(UKALHUH
MOJ/UIMHHOCTH M KayecTBa JIEKAPCTBEHHOTO PACTHTEIBHOTO
CBhIPbA; - HaBBIKAMH OIIPEACIICHUA KOMIIOHEHTHOTI'O
cocTaBa W  OCHOBHOTO  TEPAaleBTUYECKOTO  ACHCTBHA
JICKAPCTBCHHBIX PACTUTCIBHBIX C60pOB

know:

- the main plant sources of key groups of biologically
active substances, their distinguishing features, and raw
material resources; - the basic pharmacological effects
and areas of use of medicinal plants;

be able to:

- prepare microscope slides and study them to identify
microscopic diagnostic features of medicinal plants;

- carry out qualitative tests to detect the main groups of
pharmacologically active substances in medicinal plant
raw materials; - distinguish between medicinal and non-
medicinal plants;

have skills in:

- comprehensive approach to identifying the authenticity
and quality of medicinal plant raw materials; -
determining the component composition and main
therapeutic effects of medicinal plant mixtures

CemecTtp n3ydeHms y9eOHON AUCIUTUINHEI,
moyist / Semester of study

3

3

Ipepexsusutsl / Prerequisites

OCHOBBI OOTaHUKHA

Basics of Botany
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TpymoeMKOCTh B 3a4ETHBIX SIHHUIIAX 3 3
(kpenmrax) / Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 54/66 54/66

camocTosTeIpHOM paboTsl / Academic hour
of students' class work, hours of self-
directed learning

TpeGoBanus u GopMBI TEKYIIEH 1
MPOMEKYTOYHOM aTTectanuu /
Requirements and forms of current and
interim certification

Pedepar, TecTr
3auer

Project, tests
Credit
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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
Yueonas qucuuninHa «[eHeTnka», Moayab «'eHeTHKA U MOJIeKYJIsIpHasi OnoIorusD) /

Academic discipline «Genetics», module « Genetics and Molecular Biology »

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

HacnenoBanwe  mpuW3HAKOB  TpH  MOHO-, JH- H
MOJIMTHOPUTHOM CKpeIuBaHuu. [[uTomorndeckre OCHOBBI

HAcJIEeJCTBEHHOCTH. XpomocoMHast TeopHs
HacnencTBeHHOCTH. CTpykTypa W (QYHKOHM  TeHa.
MOHCKYHHPHBIC MEXaHU3MbI HaCJICACTBECHHOCTH.

N3MeHYNBOCTh T€HETHUECKOro MaTepuana. | eHeTuueckue
OCHOBBI OHTOreHe3a. HexpomMocoMmHasi HacleICTBEHHOCTb.
I'enetuka uenoBeka. I'enetuka nomymsuuii. I'enernueckue
OCHOBHI cenekiyu. Kietounas U reHeTHuecKas HHKEeHepusl.

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

dopmupyemsbie komnerenimu / The formed
competences

Hcnonb30BaTh 3HAHHE MEXAHM3MOB HACICJCTBEHHOCTH U
M3MEHUYHMBOCTH Yy TIPO- M 3YKAPHOTUYECKUX OPraHM3MOB Ha
OCHOBE KJIACCHYECKUX TCHETHYECKUX MOAXOJOB U HOBEHIINX
JOCTIDKCHHH B OONACTH MOJEKYJSpPHOW OHONOTHUH ISt
peLIeHNsI 33/1a4 TeHETHYECKOM HHKSHEPUH

To use knowledge of the mechanisms of heredity
and variability in pro- and eukaryotic organisms
based on classical genetic approaches and the latest
advances in molecular biology to solve problems
of genetic engineering

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

3HATh:
— 3aKOHOMEPHOCTH HAacJeIOBaHMs NMPU3HAKOB MPHU MOHO-,
- W TOJUTHOPUIHBIX CKPEHIMBAaHUSIX; — T€HETHYECKHE
OCHOBBI  PasMHOXXEHHMSI DPAacTeHHH U JKUBOTHBIX; —
KJIETOYHBIE, XPOMOCOMHBIE, TEHHbIE U MOJEKYJISIPHBIE
MEXaHU3MBI HaCJIEJICTBEHHOCTH; - MEXaHU3MBI
HW3MEHYUBOCTH TeHETUYECKOTO MaTepHaa; -

3aKOHOMEPHOCTH OHTOT'€HE3a; — OCHOBBI TEHETHKH YEIIOBEKA
U €ro HacJeICTBEHHBIX 3a00JIeBaHUIA; TEHETUYECKUE
OCHOBBI  CEJICKIUH; BOIIPOCHl  JKOJIOTMYECKOM U
MOMYJISIMMOHHONM TI'€HETHKH; — 3aJa4d M BO3MOYKHOCTH
KJIIETOYHOW W TE€HETHUYECKOH HWHKXEHEPUH; NIPHHLIMIIBI
CO3J]aHus TPAHCTCHHBIX PACTEHUN U )KUBOTHBIX; — OCHOBHBIE
MOAXOMbI TEHOTEPAIIUH.

YMETb:
— IMPOBOANTH U AaHAJTM3UPOBATH T€HETHIECKUN SKCIIEPHMEHT;
— CBA3BIBaTh JAHHbIE TEHETUKU C JOCTIKCHHSIMHU

OUTOJIOIUH, OHOJIOTHYECKUX OCHOB Pa3MHOXCHUS paCTeHI/Iﬁ

know:

- patterns of inheritance of traits in mono-, di-, and
polyhybrid crosses; - genetic foundations of plant
and animal reproduction; - cellular, chromosomal,
gene, and molecular mechanisms of heredity; -
mechanisms of variability of genetic material; -
patterns of ontogenesis; - Fundamentals of human
genetics and hereditary diseases; genetic
foundations of selection; - issues of ecological and
population genetics; - objectives and potential of
cellular and genetic engineering; - principles of
creating transgenic plants and animals; - basic
approaches to gene therapy.

be able to:

- conduct and analyze a genetic experiment; -
Relate genetic data to advances in cytology, the
biological foundations of plant and animal
reproduction, ontogenesis, evolutionary theory and
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U JKABOTHBIX, OHTOIC€HE3a, 3JBOJIOLUMOHHOW TEOPUU U
CEJIEKIINH, DKOJIOTWH, a TaKXe C yClleXaMH B O0JacTh
OHMOXHUMUHU HYKJIEUHOBBIX KHCIIOT, MOJIEKYJIIPHOU
OMOJIOTMH, TEHOMHUKH, MHUKPOOUOJIOTUU, BUPYCOJOTHH U
HMMYHOJIOTUH; — HCIOJIb30BaTh JOCTHKEHUA T'E€HETUKU B
pellIeHUH 3ajlad  CeJICKIMH, MEIUIIMHBI, D3KOJIOTHH U
OMOTEXHOJIOTHH, & TAKKE IPUMEHSTh IMOJIYYCHHBIC 3HAHUS B
JlaJIbHEUIIIEN NPaKTUYECKON JIEITENbHOCTH;

BJIAJIETh:
— HaBBIKAMHU PEMICHUS 33]a4 10 Pa3IUIHBIM HAMPABICHUSM
TCHETHUKHU, OCHOBAMH  T'€HETHYECKOIO0  aHaju3a

MHKpPOOPTraHU3MOB, PacTCHHH, >KMBOTHBIX M YEIOBEKa; —
NIPUHIUIIAMU [IPOBEACHHUS T€HETUYECKOIO SKCIIEPUMEHTA; —
nHpOpPMALIMEH O COBPEMEHHBIX METOJlaX T'€HETHYECKOTO
AHAJIU3a, MOJICKYJISIPHON I'€HETUKU U TEHOMUKH

selection, ecology, as well as advances in nucleic
acid biochemistry, molecular biology, genomics,
microbiology, virology, and immunology. — utilize
the achievements of genetics to solve problems in
breeding, medicine, ecology, and biotechnology,
and apply the acquired knowledge in future
practical activities;

have skills in:

— problem-solving skills in various areas of
genetics; — the fundamentals of genetic analysis of
microorganisms, plants, animals, and humans; —
the principles of conducting genetic experiments; —
information on modern methods of genetic
analysis, molecular genetics, and genomics

CemecTp nzydeHus: yaeOHOUM JUCTIMIIITNHBI, MOTYJIS / 5 5
Semester of study

IpepexBusutsl / Prerequisites I'eHOMUKa Genomics
TpymoeMKoCTh B 3a4€THBIX eUHHIAX (KpeanuTax) / 3 3
Credit units

KonmuaecTBO ayTMTOPHBIX YacOB U 9acOB 86/34 86/34

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

KonTponbHbIE paboThl, YCTHBIE OMTPOCHI
OK3aMeH

Assessments, oral questioning
Exam
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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
Yyeonas nucumminna «MoJieKyasipHasi 6M0J10rus», MOYJIb « I'eHeTHKA M MoJieKy./IsipHasi Guosorusi » /
Academic discipline «Molecular Biology», module « Genetics and Molecular Biology »

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

Opraams3amusi  reHomoB,  permkamus — JIHK,
pemapanus u pekomobuHanus JHK, Tpanckpumms,
npoueccuar JHK, Tpancnmsaums, ¢onauar u
Jerpanaius 0eJIKOB, TPAHCIIOPT OSITKOB, CECHCOPHBIC
MIPOLIECCHl M BHYTPUKIIETOYHAS] CUTHAJIM3ALUS

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

dopmupyemsbie komnerenimu / The formed
competences

Hcnonw3oBars 3HaHHUE MEXaHU3MOB
HACTIECTBEHHOCTH W M3MEHYMBOCTH y TIpO- U

To use knowledge of the mechanisms of heredity and
variability in pro- and eukaryotic organisms based on

JYKapHOTHYECKMX  opraHm3MoB  Ha  ocHoBe | classical genetic approaches and the latest advances in
KJIACCHMYECKUX T'eHETHYSCKUX MOaXoa0B U Hoemux | molecular biology to solve problems of genetic
JIOCTIOKSHHI B 00J1aCTH MOJISKYJISIpHOI Ouostoruu yist | engineering
PEUICHMA 3a/1a4 TeHETHYECKOM HWHXCHCPUHN

Pesynbrarel 00y4eHus (3HATh, yMETh, BIAICTh) / 3HATh: know:

Learning outcomes (know, be able to, have skills in)

- OpPraHM3annio TeHOMOB Pa3IUYHBIX OPTaHH3MOB —
oT OakTepuii 10  BBICHIMX  JYKapHOT;, -
MOJIEKYJISIPHBIC ~ MEXaHH3Mbl  MOJICPXKAHUS |
TOYHOTO BOCITPOU3BCICHUA HaCHeI[CTBeHHOﬁ
nHpOpMALMK B KIETKaXx; - IIPUHLUIIBI
(bYHKIIMOHUPOBAHKS  IPOILIECCOB, CBSA3AHHBIX C
9KCIPECCHENl TEHOMHOW WH(POPMAIMKH MO IyTH
JHK->PHK->6eoxk;

YMETh:

- UIECHTUHUIUPOBATH 0a30Bble KOHTPOJIHMPYIOIIHE
JJIEMEHTHI B TE€HOMHOW TMOCIE€IOBATEILHOCTH; -
paboTaTh c TPEXMEPHBIMHU CTPYKTypamu
HYKJICHHOBBIX KHCJIOT W OENKOB;, - MPUMCHAThH
3HaHWE MOJIEKYJISIPHOM OHOJOTHH TpPH H3yYSHHUH
Apyrux 6I/IOJ'IOFI/I‘-ICCKI/IX JUCIHUIIIINH.

BIAJICTh:

- MOJICKYJISIPHO-OMOJIOTMYECKMUMU TEPMUHAMH U
NOHATUWHBIM armnapaToM

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

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

have skills in:

- molecular biological terms and conceptual apparatus

CeMecTp u3yueHus: y4eOHOM TUCIIMITIMHBI, MOIYJIS /
Semester of study

5
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[MpepexBusutsl / Prerequisites

OCHOBHI KJICTOYHOM Ouostorun, I'eHeTrHKa

Fundamentals of Cell Biology, Genetics

TpymoeMKoCTh B 3a4€THBIX SIUHUIAX (KpeanuTax) / 3 3
Credit units
KonnuecTBO ayIMTOPHBIX YaCOB U YaCOB 60/60 60/60

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

YerHEIH ompoc, pedepar, KOHTPOILHBIE PaOOThI
DK3aMeH

Oral examination, presentation, assessments
Exam
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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
YueoOnas qucuuminHa «buosiornueckas cTaTucTuKa», MoAyJb «MaTemaTudeckasi 6uoJiorusi u omopusuka» /
Academic discipline «Biological Statistics», module «Mathematical biology and biophysics»

Kpatkoe conepikanue yaeOHON
JMCIMIUTAHBI, MoyJisi / Brief summary

ChopmupoBath IIEIIOCTHYIO CHUCTEMY 3HaHHA O METOJaxX H
WHCTPYMEHTaX CTaTHUCTUKA U €€ TPUMEHEHHWH B MEIUKO-
OMOJIOTMYECKUX  WCCICIOBAaHMSX, BBIPAOOTaTh  HABBIKU
KOPPEKTHOTO MPECTABICHUS TaHHBIX U aHAU3a PE3YJIHTATOB
COOCTBEHHBIX MCCIIEIOBAHUN

To develop a complete system of knowledge about
statistical methods and tools and their application in
medical and biological research, and to gain skills in
correctly presenting data and analyzing the results of your
own studies

dopmupyemsbie kommerenimun / The formed
competences

Pewate CTaHJapTHbIE 3a1a4u rpoeccuoHaIHLHON
JEeSITETPHOCTA Ha OCHOBE NPUMEHEHHs] HH(OpPMAlMOHHO-
KOMMYHUKAIIUOHHBIX TEXHOJIOTHI

Hcnonp30BaTh METOBI CTATUCTUYECKON 00pabOTKH U aHAIN3a
OMOJIOrHYECKUX JaHHBbIX, IMPUHIUAIIBI MMOCTPOCHHUA
MaTEMATHUYCCKUX MOI[GHCﬁ OHOJIOTHYECKUX CHUCTCM, 3HaHUA
3aKOHOB  TEPMOAMHAMHMKH,  KHHETHKH  OHMOJIOTHUECKUX
MIPOIIECCOB, 3aKOHOMEPHOCTH MOJICKYJSIpHOW OWO(PH3NKH B
HAYYHO-HCCIIEI0BATEIbCKON AESTEIbHOCTH

Solve standard professional tasks using information and
communication technologies.

Use statistical processing and analysis methods for
biological data, principles for constructing mathematical
models of biological systems, knowledge of the laws of
thermodynamics, the kinetics of biological processes, and
principles of molecular biophysics in research activities.

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

3HATE:
- 6a30BbIC PUHIIMITHI OPTraHU3AIIH CPEJIbI MPOrPAMMUPOBAHHUS
R; - wimrodeBble moaXxoabl Hpu paboTe ¢ JaHHBIMH B R; -
OCHOBHBIC IIOHATHS OINMCATENLHON CTATUCTUKH, - BHIBI
pacrpeesieH!i CIyJaliHbIX BEJIMYHH; - OCHOBHBIC MPUHIIHITBI

JUCIIEPCUOHHOI0, KOPPENSALUOHHOTO UM PErpeCCHOHHOTO
aHanM3a; - OCOOCHHOCTH OpraHU3allud  MHOTOMEPHBIX
OMOJIOTNYECKUX AaHHBIX;

YMETB:

- UWHCTAMpoBaTh © 3(PPEKTUBHO YNPaBISATH  CpEIOH
nporpamMmmupoBanus  R; - BBUMCIATH  TOKa3aTeln
OMMCATENBHON CTAaTUCTHKH; - BBIIIOJIHATH CpPaBHUTEIBHBIM,
PErPECCHOHHBI M KOPPEJSIMOHHBIA aHaJIW3 JAHHBIX; -
YMEHBIIATh pa3MepHOCTh OMOIOTMYECKUX JAHHBIX,
BU3yalIM3UpOBaTb M HMHTEPIPETUPOBATH  PE3YJIbTATHI

MHOTOMEPHOI0 CTATUCTUYECKOTO aHAIK3a;
BJIAJIETh:

know:

- the basic principles of organizing the R programming
environment; - key approaches when working with data
in R; - the main concepts of descriptive statistics; - types
of distributions of random variables; - the basic principles
of variance, correlation, and regression analysis; - features
of organizing multidimensional biological data;

be able to:

- install and effectively manage the R programming
environment; - calculate descriptive statistics indicators; -
perform comparative, regression, and correlation data
analysis; - reduce the dimensionality of biological data,
visualize and interpret the results of multidimensional
statistical analysis;

have skills in:

\- the basic set of data statistical analysis methods in the
R programming environment; - methods for calculating
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- 6a30BBIM HAa0OPOM METOMOB CTAaTUCTUYECKOrO aHajn3a
JaHHBIX B Cpele IporpaMmupoBanus R; - MeTomamu
BBIYMCIIEHAA OIMUCaTeNIbHOM cratuctukd B RStudio u
NPUIOKEHUSX JUIS CTaTHCTHYECKOTO aHaIN3a; - OCHOBHBIMU
METOAAMU CPaBHUTEJBHOTO, PErpecCUOHHOTO u
KOPPENAILMOHHOIO aHAIKM3a JaHHbIX; - OCHOBHBIMH METOJAMU
MHOTOMEPHOTO CTaTHCTHYECKOTO aHain3a OMOJOTHYECKUX
JAHHBIX

descriptive statistics in RStudio and statistical analysis
applications; - the main methods of comparative,
regression, and correlation data analysis; - the main
methods of multivariate statistical analysis of biological
data

CemecTp n3zydeHus yaeOHOM JUCIIUILIINHEL,
moyist / Semester of study

5

5

IpepexBusutsl / Prerequisites

Bricniag maTremaTuka

Higher Mathematics

TpyaoeMKOCTh B 3aU€THBIX SAMHHUIIAX 3 3
(xpemutax) / Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 52/56 52/56
caMmocTosTeIpHOM paboTsl / Academic hour

of students' class work, hours of self-

directed learning

TpebGoBanus u GOpPMBI TEKYIIEH TecThl Tests
MPOMEXKYTOYHOM aTTectanuu / 3auer Credit

Requirements and forms of current and
interim certification

87




Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
YuebOnas qucuuminHa «BeegeHue B cHCTEMHYIO OHOJIOTHIO», MOAYJIb « MaTeMaTHuyeckasi 0Moaorusi u 6uopusuka » /
Academic discipline «Introduction to Systems Biology», module « Mathematical biology and biophysics »

Kpatkoe coneprxkanue yueOHOi

CucTeMHBIN TOX0/ K U3YYCHUI0 OMOJIOTHYECKUX MPOIIECCOB C

A systematic approach to studying biological processes

JMCIMIUTAHBI, MoyJisi / Brief summary HCIONB30BaHMEM  METONOB  MaTeMaTwdeckoro  amanmsa | Using methods of mathematical analysis of complex
CIIOKHBIX ~ OHMOJNIOTHUECKMX CHCTeM ©  KommbioTepHoro | biological systems and computer modeling of biological
MOJICIUPOBAHMS OMOJOTHYECKHX OOBEKTOB Pa3HOTO YPOBHS objects at different levels

dopmupyembie komnerenimu / The formed | Pemats CTaHIapTHBIC 3a1a9u npodeccuonansHoit | Solve standard professional tasks using information and

competences

JEeATeNbHOCTH HA OCHOBE IPUMEHEHHS HH(POPMAIMOHHO-
KOMMYHUKAIIUOHHBIX TEXHOJIOTHI

Hcnonb30BaTh METOBI CTATHCTUYECKON 00PabOTKU U aHAJIM3a
OMOJIOTUIECKUX JTAHHBIX, TPUHIUIIEI MOCTPOCHHUS
MaTEMATHUYCCKUX MOI[GHCﬁ 6HOHOFI/I‘IGCKI/IX CHUCTCM, 3HaHUA
3aKOHOB TEPMOJNHAMUKU, KHMHCTUKHN 6I/IOHOFH‘IGCKI/IX
MIPOIIECCOB, 3aKOHOMEPHOCTH MOJICKYJSIpHOW OWO(PH3NKH B
HAaYYHO-HCCIIEIOBATEIBCKOM AEATEIBHOCTH

communication technologies.

Use statistical processing and analysis methods for
biological data, principles for constructing mathematical
models of biological systems, knowledge of the laws of
thermodynamics, the kinetics of biological processes, and
principles of molecular biophysics in research activities.

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

3HATh:
— OCHOBHBIC MPHHIIUIBI CHCTEMHOTO IOAX0Ja K H3YYCHHUIO
OHMOJIOTUYECKUX MPOIECCOB, TUIBI OUOJOTMYECKUX CHCTEM, MX
XapaKTePUCTUKH; — MPUHIIMIIBL  [TOCTPOCHUS  MOJIENeH
OHOJIOTHYECKUX CHCTEM, THUIBI MOJEICH, MX OCOOCHHOCTH, —
OCHOBHBIE BHUIBl MAaTEMATHYECKUX MOJEIEH, CIOCOOBI HX
MOCTPOCHHUS M UCCIICIOBAHNS;
YMETh:
— aHAJTU3UPOBATH OOJBININE 00BEMBI OHOTIOTHYECKUX JAHHBIX;
— HMCIIOJIb30BaTh U3BECTHBIC MOICIIH OMOJIOTHYCCKUX CUCTEM H
m1aT(GOPMBI MOJCITUPOBAHUS; — COCTABJIATh Ha OCHOBE
COOTBETCTBYIOIIIETO MaTeMaTHYECKOro ammapara MOJICNU
OHMOJIOTMYECKUX CUCTEM U MPOTEKAIOIINX B HUX MPOIIECCOB;
MMETh HABBIK:
— NPUMEHEHHUs HAyYHOH TEPMHUHOJIOTMH CHCTEMHOMN OHMOJIOTHHY;
— KOMITBIOTEPHOTO aHajm3a u MAaTeMaTHYECKOIO
MOJICTTUPOBAHMS OMOJIOTHYECKHUX CHCTEM.

know:

— the basic principles of a systems approach to studying
biological processes, types of biological systems, their
characteristics; — principles of building models of
biological systems, types of models, their features; —
main types of mathematical models, methods of their
construction and study;

be able to:

— analyze large volumes of biological data;

— use known models of biological systems and modeling
platforms; — create models of biological systems and the
processes occurring in them based on the corresponding
mathematical tools;

have skills in:

— using the scientific terminology of systems biology;

— computer analysis and mathematical modeling of
biological systems.
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CeMecTp u3ydeHus: y4eOHOM JUCIUILINHEI,
moyist / Semester of study

6

6

Ipepexsusutsl / Prerequisites

Bricmas maTemaTnka

Higher Mathematics

TpynoeMKOCTb B 3a4€THBIX €TUHHLIAX 3 3
(xpeamtax) / Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 66/54 66/54
caMocTosTeIpHOM paboTer / Academic hour

of students' class work, hours of self-

directed learning

TpeboBanus u GOpMBI TEKYIIEH I KonTponbHbIe paboTh Tests
MPOME)KYTOYHOM arTrecTarnuu / OK3aMeH Exam

Requirements and forms of current and
interim certification

89




Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
Yueonas qucuuminna «buodusuka», moayab «MaTemaTnyeckas 0uoa0rus u ouodusuka /
Academic discipline « Biophysics », module « Mathematical biology and biophysics »

Kpatkoe conepxanne y4eOHOM AUCIATLIINHEL,
moxyns / Brief summary

TepmomunaMrka OWOJTOTHYECKAX CHCTeM. KwuHeTrHnka
Ononornveckux mpoueccoB. MonekynsapHas Onopu3MKa.
Bbruodusuka memOpan. buopusnka npoueccoB TpaHCIOpTa

Thermodynamics of biological systems. Kinetics of
biological processes. Molecular biophysics. Biophysics
of membranes. Biophysics of the processes of transport of

BEIIeCTB uepe3 OmomemOpanel.  buosmektpuueckue | substances  through  biomembranes.  Bioelectric
sBieHus.  MounekyinsapHble  MexaHu3Mmbl  mporeccoB | phenomena. Molecular mechanisms of energy coupling
DHEPTETHYECKOTO COTIPSDKCHUS. buodusuka | processes. Biophysics of contractile systems. Biophysics
COKPaTUTEIIbHBIX CHCTEM. Bbuodusuka | of Photobiological Processes. Regulation of biological
(hoTobHOIOTHYECKIX TIPOIIECCOB. Perymsmust | processes.
OHMOJIOTHYECKUX TPOIIECCOB.

dopmupyemsbie komnerenimu / The formed Pemate  crammaprthHble  3amaun  npodeccronanbHO# | Solve standard professional tasks using information and

competences

JIESITeJIbHOCTH Ha OCHOBE MPUMEHEHHS WH(POPMAIUOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH

Hcnonp30BaTh METOABI CTATUCTHYECKOW OOpabOTKH U
aHanmn3a OMOJOTHYECKHUX JTAHHBIX, PHHITUIIBI TTOCTPOCHHUS

MAaTEMATHYCCKUX Moz[eneﬁ OHOJIOTHYCCKUX CHUCTEM,
3HaHUA 3aKOHOB TCPMOJNHAMUKH, KHHCTUKH
OHOIOTUYECKUX Impoueccos, 3aKOHOMCPHOCTHU

MOJIEKYJISIpPHON OMo(H3KMKK B HAYYHO-HCCIIEI0BATEIbCKOM
JIeSITeIbHOCTH

communication technologies.

Use statistical processing and analysis methods for
biological data, principles for constructing mathematical
models of biological systems, knowledge of the laws of
thermodynamics, the kinetics of biological processes, and
principles of molecular biophysics in research activities.

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

3HATh!
- (Qusudeckne OCHOBBI JKHU3HENEATENLHOCTH, BKIFOYAS
XUMHYECKOE CTPOCHHE W  CBOWCTBA  IPHPOTHBIX
COCJIMHEHUH u 174 KOMILJIEKCOB, OCHOBHBIE
3aKOHOMEPHOCTH MPOTEKAHUS OMOJIIOTHYECKUX MPOIIECCOB
C TOYKM 3pEHHUs TEPMOJUHAMHUKH, MEXaHU3MBI HX
perymsaun, OnmodHu3MIecKue MEXaHW3Mbl —peaTu3aluu
TeHEeTHUYeCKOH WH(OpMAIMK; - TEOPETHYECKYH |
MPaKTUYECKYI0 3HAYMMOCTh OMO(H3MKH, B3aMMOCBS3b C
JPYTUMH  €CTECTBEHHBIMH HayKamMH; - HOBEHIINe
JIOCTIDKEHHST B 007acTH OMO(H3MKH M TMEPCHEKTHBBI HX
WCTIOJIb30BaHMS B Pa3IMUHBIX 00JacTAX HApPOIAHOTO
X03HCTBA, MEJUIHHBIL.

know:

- physical foundations of vital activity, including the
chemical structure and properties of natural compounds
and their complexes, the main regularities of the course
of biological processes from the point of view of
thermodynamics, the mechanisms of their regulation,
biophysical mechanisms of the implementation of genetic
information; - the theoretical and practical significance of
biophysics, the relationship with other natural sciences; -
the latest achievements in the field of biophysics and the
prospects for their use in various fields of the national
economy and medicine.;

be able to:
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YMETh:
- HWCIOJh30BaTh 3HAHWS OHOMHM3UKA IS OOBICHCHHS
BRXHEHIIINX (PU3HOTOTHUECKHIX TPOIIECCOB, TPOTEKAIOIINX
B OKHMBBIX OpraHu3Max, Kak B HOpME, TaK U TpH

BO3HUKHOBEHUU MMaTOJIOTHH; - HCIIOJIB30BaTh
omoduznueckue METOIBI HCCIIEI0OBAHMM B
AKCIEPUMEHTAILHOM OUOJIOTHH. BIAICTh:

- BOXHEWIUMH  OMO(U3UYCCKUMH  3aKOHAMHU  JUIS

00BSCHEHHST BaXHEHIINX (HPU3UOIOTHYECKUX MPOIECCOB,
MPOTEKAIOLINX B KUBBIX OPraHU3Max, Kak B HOpME, TaK U
NpY BO3HUKHOBEHUHM TMATOJIOTHUH;, - OHO(DU3NYECKUMHU
METOJaMH  HCCIENOBAaHMM B  OKCIIEPHUMEHTAIBbHOMN
Ouosiorum.

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

have skills in:

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

CeMecTp u3ydeHus1 y4eOHOM JUCIIUILINHEI,
moyisi / Semester of study

7

7

Ipepexusutsl / Prerequisites

Bricias MmaTemaTtuka, Heopranunueckast xumusi, @usmuka

Higher Mathematics, Inorganic chemistry, Physics

TpynoeMKoCTh B 3a4€THBIX eAMHALIAX (KPEAUTaX) 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 PopMbI TEKyLICH U
npoMexyTouHoi arrectarnuu / Requirements and
forms of current and interim certification

Tecr, koHTpOJIBbHAS paboTa
DK3aMeH

Test, assessment
Exam
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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
Yueonas qucuuniinHa «OCHOBBI YNPaB/JIeHUA HHTE/LIEKTYAJIbHOH COOCTBEHHOCTHIO /

Academic discipline «Fundamentals of Intellectual Property Managementy

Kpatkoe coneprkanue yueOHO
JMCIMIUTMHBL, Moyt / Brief summary

DopMHUPOBAaHUHM CHCTEMHOI'O TMPEACTABICHUS O MPHHIUIAX
MPOSKTUPOBaHUs, (YHKIIMOHUPOBAHHS OMOCEHCOPOB, a TaKKe
B W3YYEHWH OCHOB HMMOOWIHM3AIMHA OMOKATAIN3aTOPOB H
MTOJTyYCHUH NMPAKTUICCKUX HABBIKOB MX UMMOOMIN3AIIUU

Forming a systematic understanding of the principles of
designing and operating biosensors, as well as studying
the basics of immobilizing biocatalysts and gaining
practical skills in their immobilization

dopmupyemsbie komnerenimu / The formed
competences

IIpuMeHATE HOPMBI MEXIYHAapOAHOTO M HALMOHAJIBHOIO
3aKOHOJATENICTBA B TIPOIECCE CO3JMaHMS W pea3alnuu
00BEKTOB HHTEIUIEKTYaTbHONH COOCTBEHHOCTH

Apply the norms of international and national legislation
in the process of creating and implementing intellectual
property objects

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

3HaTh:

- TOJKOBaHHE OCHOBHBIX MOHSTHH M TEPMHHOB B cdepe
MHTEJUICKTYaIbHOW COOCTBEHHOCTH; - OCHOBHBIC ITOJIOKEHHUS
MEXIYHapOIHOTO M HALMOHAJIBHOIO 3aKOHOAATEeNbCTBa 00
WHTEJUIEKTYAIbHOW COOCTBEHHOCTH; - MOPSAOK OhopMIIeHUS 1
3aLIUTHI IPAaB Ha 00bEKTHI HHTEJJIEKTYaIbHONH COOCTBEHHOCTH;
- OCHOBBI YIPaBJICHUS] HHTEJUIEKTYalbHOM COOCTBEHHOCTHIO B
opranu3anyy (IpeAanpusTHH);

YMETh!

- ynoTpeOssTh CHEUUAIBHYI0 TEPMHHOJIOTHIO; - HaXOIUTb
HOPMBI 3aKOHOAATEIHCTBA, PETYIUPYIOIIETO OTHOIIEHUS I10
HOBOJy OOBEKTOB MHTENJIEKTyalbHOH COOCTBEHHOCTH; -
NPaBUIBHO OLICHUBATh MOCIEICTBHSI 3aKJIIOYECHUS JOTOBOPOB,
NPEIMETOM KOTOPBIX SIBISAIOTCS OOBEKTHI MHTEIUIEKTYaIbHON
COOCTBEHHOCTH W IIpaBa Ha HHX; - MPOBOJIUTH NATEHTHO-
MH(QOPMALMOHHBIN IOUCK; COCTAaBIATH 3asBKM Ha BbIIAUY
OXpaHHBIX JTOKYMEHTOB Ha OOBEKTHI MpaBa MPOMBIIIICHHON
COOCTBEHHOCTH; COCTaBJISITh JOI'OBOPBI, COOCTBEHHOCTH;
WUMETh HaBbIK:

- 3aKJIovaeMble B cdepe MHTEIUIEKTYaJbHOM HCIOJIB30BaHUS
TEPMHUHOJIOTHH B 00J1aCTH MHTEIJUIEKTYaIbHON COOCTBEHHOCTH;
MPaKTUIECKOTO MIPUMEHEHUS HOpM TPaXTaHCKOTO
3aKOHOJATENbCTBA B HECJOXHBIX IPABOBBIX CUTYalHUAX B
cdepe MHTEIICKTYalIbHOH COOCTBEHHOCTH; - aHAJIM3a YCJIOBHM

know:

- interpretation of basic concepts and terms in the field of
intellectual property; - main provisions of international
and national intellectual property law; - procedures for
documenting and protecting rights to intellectual property
objects; - basics of managing intellectual property in an
organization (enterprise);

be able to:

- use special terminology; - find legal norms regulating
relations regarding intellectual property objects; -
correctly assess the consequences of contracts involving
intellectual property objects and rights; - conduct patent-
information searches; prepare applications for protective
documents for industrial property rights objects; draft
contracts, property;

have the skills in:

- agreements concluded in the field of intellectual
[property] use of terminology in the sphere of intellectual
property; practical application of civil law norms in
simple legal situations in the field of intellectual property;
- analysis of the terms of contracts concluded in the field
of intellectual property law.
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JIOTOBOPOB, 3aKJII0YaeMbIX B chepe mpaBa MHTEIUICKTYaIbHOM

cOOCTBEHHOCTH.
CemecTp n3ydeHus: ya4eOHOW JUCIIUILIINHEI, 7 7
moyist / Semester of study
[TpepexBusutsl / Prerequisites OcHOBBI IpaBa Fundamentals of Law
TpymoeMKOCTh B 3a4ETHBIX STUHHIIAX 3 3
(xpenmrax) / Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 36/54 36/54
caMmocTosTeapHOM paboTsl / Academic hour
of students' class work, hours of self-
directed learning
TpeboBanus 1 HOpMbI TEKyILECH U Pedepar Project
MPOMEKYTOYHOM aTTectanuu / 3auer Credit
Requirements and forms of current and
interim certification
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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
Yueonas qucuuninHa «OCHOBBI O0HOJOTHU PA3BUTHS», MOIYJIb «IBOJIOLHOHHAS] OUOJIOTHS U HHIAUBHIYAJIbHOE PA3BUTHE OPraHU3MOBY /
Academic discipline «Fundamentals of developmental biology », module «Evolutionary biology and individual development of organismsy

Kpatkoe conepkanue y4eOHOM JUCIUILINHEL,

CdopmupoBath MEIOCTHYIO CUCTEMY 3HAHUW O Pa3BUTUU

To form a comprehensive system of knowledge about the

moxyns / Brief summary KMBOTHBIX ~ OpraHm3sMoB  u  Mexanm3max  ero | development of animal organisms and the mechanisms
00€eCIeYnBAIOIINX that ensure it

dopmupyemsbie komnerenimun / The formed Ompenensate ABWKymMe Ccuibl u  3akoHomeproct | To identify the driving forces and patterns of evolutionary

competences IBOJIIOIMOHHOW  Owonoruu,  mpuMeHath  3Hauus | biology, to apply knowledge of cellular, molecular and

KJIETOYHBIX, MOJIEKYJISIPHBIX M TEHETHYECKUX MEXaHU3MOB,
o0ecrnevYnBaonuX WHANBHYaTbHOE Pa3BUTHE YKHBOTHBIX
OpPraHW3MOB, METOIbl (hUIOTCHETUYECKOTO aHau3a s
pelIeHus 3324 3BOJTIOIUOHHON YMOPUOJIOTHHI

genetic mechanisms that ensure the individual
development of animal organisms, and methods of
phylogenetic analysis to solve problems of evolutionary
embryology

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

3HATD:
— 0COOCHHOCTH CTPOCHHS U PA3BUTHS MOJIOBBIX KIIETOK; —
XapaKTepPHbIE OCOOCHHOCTH OCHOBHBIX CTaJHil pPaHHETO
OHTOTE€HE3a M MeEXaHM3MBI HX oOeclIeuMBaIoOIue; —
OCOOCHHOCTH  OCHOBHBIX  THIOB  3MOPHOHAIBHOTO
pa3BI/ITI/I$I KHUBOTHBIX; — pa3BI/ITI/Ie HpOI/I3BO,Z[HBIX
3apO/IBIIIEBBIX JIUCTKOB, B TOM YUCIIC B X0JI€ YMOPHOreHEe3a
YEeJI0BEKa; OCHOBHBIC  MOJICKYJISIPHO-TEHETUIESCKUE
MEXaHU3MbI SMOPUOTeHE3a YMETh!

— JaBaThb OIIMCAHUEC U aHaJ'H/ISI/IpOBaTL 3M6pI/IOJIOFI/I‘IeCKI/Ie
MUKPO- M Makpompenaparsl, pOoTo- ¥ BUICON300paKECHUS,
OTpaKaroIue X0/ SMOPHOreHe3a; — ONMpPECIaTh U 1aBaTh
XapaKTEPUCTUKY OCHOBHBIM 3TamaM >SMOpHOreHe3a; —
BBISIBIISITh OCOOCHHOCTH PAa3BUTUS W OMOPHUOHAIBHOM
OpraHM3allid OCHOBHBIX CHCTEM OpraHu3Ma, BKIIFOYas
YeJIOBEKA.

NMETH HABBIK:

— paboThl C MHKPOCKOIMYECKOW TEXHHUKOW ISl OIICHKH
MOP(DOJIOTMYECKUX XAPAKTEPUCTHK IMOPHOJOTHUYECCKUX
HpenapaTOB; — HCIIOJIB30BAaHUA HOH’ITI/IﬁHOFO aHHapaTa
OMOJOTMM pPa3BUTHA, — pa3pabOTKH © TMPOBEIECHUS
WCCIIEIOBAHUN  SMOpHOreHe3a W  MEXaHU3MOB  €ro
KOHTPOJIS

know:

- the structural and developmental features of germ cells;
- the characteristic features of the main stages of early
ontogenesis and the mechanisms that support them; - the
characteristics of the main types of embryonic
development in animals; - the development of derivative
germ layers, including during human embryogenesis; -
the main  molecular genetic mechanisms  of
embryogenesis.

be able to:

- describe and analyze embryological micro- and
macropreparations, photographs, and video images
reflecting the course of embryogenesis; - identify and
characterize the main stages of embryogenesis; - identify
the developmental features and embryonic organization
of the main systems of the body, including humans.

have skills in:

- working with microscopic equipment to evaluate the
morphological ~ characteristics of  embryological
preparations; - using the conceptual apparatus of
developmental biology; - developping and conducting
research on embryogenesis and the mechanisms of its
control
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CeMecTp u3ydeHus: y4eOHOM JUCIUILINHEI,
moyist / Semester of study

6

6

Ipepexsusutsl / Prerequisites

DOHU3NOJIOTUs YeJIOBEKA M KUBOTHBIX

Human and Animal Physiology

TpymoeMKOCTh B 3a4ETHBIX SIHHUIIAX 3 3
(xpeamtax) / Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 54/66 54/66
camocTosTeapHOM paborer / Academic hour of

students' class work, hours of self-directed

learning

TpeboBanus u GOpMBI TEKYIIEH I KonTponbsHbie paboThl Tests
MPOMEXyTOYHOM artectanuu / Requirements 3ager Credit

and forms of current and interim certification
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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
Y4yeOHas TMCHUILUIMHA «IBOJIOIUOHHAS OHOJIOTHS, MOLYJIb «IBOJIOHUOHHAS OHOJIOTHA U MHAUBUAYAJbHOE PA3BUTHE OPTraHU3MOBY /
Academic discipline « Evolutionary biology», module «Evolutionary biology and individual development of organisms»

Kpatkoe coneprkanue yueOHO
JMCIMIUTMHBL, Moyt / Brief summary

CdhopmupoBaTs KOMIUIEKCHOE CHUCTEMHOE IPEACTaBICHUE O
pa3zene OWOJOTMYECKOH HAayKH, MPEAMETOM KOTOPOTO
SIBIIIETCS TIPOLIECC SBOTIOIIMOHHOTO PAa3BUTHS KUBOU IPUPOIHI,
MIPUYUHBI, MEXaHU3MBI U 3aKOHOMEPHOCTH 3TOTO IMpoLecca

To form a comprehensive systemic understanding of the
section of biological science, the subject of which is the
process of evolutionary development of living nature, the
causes, mechanisms and patterns of this process

dopmupyemsbie komnerenimu / The formed
competences

Ompenenarb  ABMXKYIIME CHJIBI W 3aKOHOMEPHOCTH
SBOIIIONIMOHHON OWOJNIOTHH, TPUMEHSTh 3HAHHS KIIETOYHBIX,
MOJIEKYJISIPHBIX )4 TeHETHYECKHUX MEXaHU3MOB,
00eCNeUnBaONIUX WHAWBUIYAJIbHOE pAa3BUTHE IKUBOTHBIX
OpPraHM3MOB, METOIbl (DUIOTCHETUYECKOrO aHalu3a JJis
peNIeHurs 337249 YBOJIOIMOHHON YMOPHOIIOTHHI

To identify the driving forces and patterns of evolutionary
biology, to apply knowledge of cellular, molecular and
genetic mechanisms that ensure the individual
development of animal organisms, and methods of
phylogenetic analysis to solve problems of evolutionary
embryology

Pesynbrarel 00yueHus (3HaTh, YMETh,
BaaneTh) / Learning outcomes (know, be
able to, have skills in)

3HATH:
- OCHOBHBIE METOAMYECKHE TOAXOABl JJSl  H3y4YCHHS
SBONMONIMOHHOTO  TIpoIlecca W €ro  MEXaHU3MOB; -
3aKOHOMEPHOCTH HMCTOPHYECKOTO PAa3BUTHS OpPTaHHYECKOU
TIPUPO/IBI; (hakTopsl, OTIPENISISIIONINE  pa3sHOOOpasme
OopraHudeckux (opM KU3HH B MPONIJIOM W HACTOSIIEM;
BO3MOXXHBIE ~ TIYTH  DBOJIIONIMM  OPTraHUYECKOro  MUpa
(momynsAuuMii, BHJOB, OHTOI€HE30B M 3aKOHOMEpPHOCTEU
AHTPOTIOTeHEe3a);  JKOJOTMYECKHE, OHTOTCHETHUECKHE |
MOJIEKYJISIPHO-TE€HETUIECKHE ACTIEKTHI SBOIIOIHAN
TaKCOHOMHUYECKHX TPYIIIL.

YMETh!

- BBIBUTATb OOOCHOBAHHBIE THUIIOTE3Bl I OOBSICHEHUS
HaOJIIOJITaeMBIX ~ OMOJIOTMYECKHX  SBJICHWH W BBIOMpATh
aJICKBAaTHBIE METO/IBI JJIsl IPOBEPKH 3THX TUTOTE3; 000CHOBATH
poJib (HhaKTOPOB U MEXaHHU3MOB DBOJIIOIMU B MPEOOpa3OBaHUH

MNOMyJNSIIUKA, BHUAOB W  MaKPOAIBOIIOUMOHHBIX  COOBITHH;
IIPOBOJIUTH CPABHUTEINIbHBIN aHAIU3 )KUBBIX CUCTEM U CTPOUTh
(uoreneTnyeckue PEKOHCTPYKIIUH; HPUMEHSATh

3BOJIIOL[HOHHLIﬁ noaxon JJId aHajldnu3a JaHHBIX YaCTHBIX
OHOJIOTHYECKUX JAVUCIUILIINH, MNPUMCHATH 3HaHUA

know:

- fundamental methodological approaches to studying the
evolutionary process and its mechanisms; - patterns of
historical development of organic nature; factors
determining the diversity of organic life forms in the past
and present; possible paths of evolution of the organic
world (populations, species, ontogeneses, and patterns of
anthropogenesis); ecological, ontogenetic, and molecular
genetic aspects of the evolution of taxonomic groups.

be able to:

- put forward well-founded hypotheses to explain
observed biological phenomena and select adequate
methods to test these hypotheses; substantiate the role of
evolutionary factors and mechanisms in the
transformation ~ of  populations,  species, and
macroevolutionary events; conduct a comparative
analysis of living systems and construct phylogenetic
reconstructions; apply an evolutionary approach to the
analysis of data from specific biological disciplines; apply
knowledge of the patterns of evolution of nature
conservation processes and other practical problems.
have skills in:
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3aKOHOMEPHOCTEHN IBOJIIOLUU IPUPOJOOXPAHHBIX MPOLIECCOB U
HHBIX [IPAKTUYECKUX 3a7ad.

HUMETb HaBbIK:

- B pelIeHUU MOHUMAaHMs U aHanHu3a HayyHOW JIMTepaTyphl B
00NacT  3BONIOLMOHHOW  OMOJIOTrHU; MOHUMAHUS H
IIPaBUIBHOTO NPUMEHEHHS CIIEUATN3UPOBAHHBIX TEPMHUHOB B
00JIacTH 3BOJIONUOHHON OWONOTHM; - MPUMEHEHHUS METOIOB
MOJIETTUPOBAHUS  IBOJIOLMOHHBIX IPOLIECCOB M  aHAJIN3a
(MIIOreHeTHYECKUX CBSI3€H KHUBBIX OPTaHU3MOB

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

CemecTp n3zydeHus: yaeOHOM JUCIIUILIINHEL,
moyist / Semester of study

7

Ipepexsusutsl / Prerequisites

OcHoBbl 0oTtannky, OCHOBBI 300JIOTHH

Fundamentals of Botany, Fundamentals of Zoology

TpynoeMKOCTh B 3a4€THBIX EAMHHIIAX 3 3
(xpeautax) / Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 54/66 54/66

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

TpeOGoBanus u GOpPMBI TEKYIIEH U
HNPOMEXYTOYHOM aTTectanu /
Requirements and forms of current and
interim certification

[Ipoekt, KoOHTpOIBHAS paboTa
OK3aMeH

Project, test
Exam
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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
Yueonas qucuuninHa «MosekyasspHble 0OCHOBBI OHTOT€He3a», MOAYJb « IBOJTIOIMOHHASA OMOJIO0THSI M HHAMBUAYAIBLHOE Pa3BUTHE OPTAHU3MOBY /
Academic discipline «Molecular basis of ontogenesis», module «Evolutionary biology and individual development of organismsy

Kpatkoe coneprkanue yueOHO
JMCIMIUIMHBI, MoayJiisi / Brief summary

PaCCMOTpeHI/Ie MOJICKYJIAPHO-KJIIECTOYHBIX MECXaHU3MOB,
JIC)KAIIUX B OCHOBC MHAUBUAYAJIILHOI'O PA3BUTHUA OpraHUu3Ma

Consideration of the molecular and cellular mechanisms
underlying the individual development of an organism

dopmupyemsbie kommerenimun / The formed
competences

Onpenenars  OBWXKYIME CHJIBI W 3aKOHOMEPHOCTH
SBOJTIOITMOHHONW OWOJIOTHH, MPUMEHSATH 3HAHUSA KICTOUYHBIX,
MOJICKYJISIPHBIX u TeHETHYECKUX MEXaHU3MOB,
o0ecrevnBamuX WHAWBAAYAIbHOE pa3BUTHE JKUBOTHBIX

To identify the driving forces and patterns of evolutionary
biology, to apply knowledge of cellular, molecular and
genetic mechanisms that ensure the individual
development of animal organisms, and methods of

OpraHm3MoB, MeTonsl (uitoreHermyeckoro anammza i | phylogenetic analysis to solve problems of evolutionary
peIIeHus 33724 SBOJIOIIHOHHON SMOPHOIOTHH embryology
PesynbTarel 00yueHus (3HATH, YMETH, 3HATB! know:

BaaneTs) / Learning outcomes (know, be
able to, have skills in)

- OCHOBHBIE HOHSTHA M 3aKOHOMEPHOCTH MOJIEKYJIIPHOM
peryiasiuyd OHTOI€HE3a Ha MpHUMEpe MOAEIBHBIX OOBEKTOB
WCCIEIOBAaHNUSA JAaHHOM HayKH; - OCHOBHBIE METOIUYECKHE
MOJXO/Bl K U3yYEHUIO IPOLIECCOB (POPMUPOBAHUS U PA3BUTHUS
MHOT'OKJIETOYHBIX OPraHW3MOB; - HOBEHIIHNE IOCTHXKEHHUS B
00JIaCTH HMCCIIEIOBaHUSI MOJICKYJISIPHBIX aclleKTOB Pa3BHUTHS,
YMETh:

- KOPPEKTHO TIOJNb30BaTbCsi TEPMHUHAMH  MOJEKYJISIPHOU
OMOJIOTUM OHTOTeHE3a; - MPUMEHSTh 3HAHUS O PETYISIUH
mddepeHInaT HON aKTUBHOCTH TEHOB HA PA3JIMYHBIX 3Tamax
ee peanuzauuy Uit 0OBbSICHEHHs MPOLIECCOB Mposndepanuu 1
TG PepeHINPOBKH KIETOK, MEXKIETOYHOH KOMMYHHKaLUU
npu  (QOopMUpOBaHMM TKAaHEW H OpraHOB W  CO3JaHHU
pPErMOHANBHON CHEeUU(pUIHOCTH CTPOEHHUS] MHOT'OKJIETOYHBIX
OpPraHHU3MOB; AQHAJIN3MPOBATh COBPEMEHHYID HAYUYHYIO
JUTEPATyPy, KACAIOMIIYIOCS MOJEKYJISPHBIX 3aKOHOMEPHOCTEMH
OHTOI€HE3a.

BIAJIETh:
- TEPMHHAMH W TOHATHSIMH MOJICKYJISIPHOM OHOJIOTHH
OHTOTEHE3a; - CHCTEMHBIM TIOAXOJOM TIPU  aHAJIH3E

I/IH(bopMa]_[I/II/I O MOJICKYJISIPHBIX ACIICKTaxX pPAa3JIMYHBIX 3TAIlOB
WHAWBUAYAJIBHOI'O PA3BUTHUS OpraHU3Ma.

- Basic concepts and patterns of molecular regulation of
ontogenesis using model objects of research in this field
as examples; - Key methodological approaches to
studying the formation and development of multicellular
organisms; - Recent advances in the study of the
molecular aspects of development;

be able to:

- Correctly use the terminology of molecular biology of
ontogenesis; - Apply knowledge of the regulation of
differential gene activity at various stages of its
implementation to explain the processes of cell
proliferation and differentiation, intercellular
communication during the formation of tissues and
organs, and the creation of regional specificity in the
structure of multicellular organisms; - Analyze modern
scientific literature on the molecular patterns of
ontogenesis.

have skills in:

- Terms and concepts of molecular biology of
ontogenesis; - Use a systems approach to analyzing
information on the molecular aspects of various stages of
individual development.
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CeMecTp u3ydeHus: y4eOHOM JUCIUILINHEI,
moyist / Semester of study

[MpepexBusutsl / Prerequisites

OcHoBbI OHoNOrNH pa3BuTHs, MoekysipHas OUOIOTHs

Fundamentals of Developmental Biology, Molecular

Biology
TpymoeMKOCTh B 3a4ETHBIX STUHHIIAX 3 3
(xpenmrax) / Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 54/66 54/66

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

TpeboBanus U GopMbI TEKyIICH 1
MPOME)KYTOYHOM aTTecTarnuu /
Requirements and forms of current and
interim certification

[Ipoekt, KOHTpOILHAS paboTa
OK3aMeH

Project, test
Exam
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Cneumnanbaocts / Speciality: dynnamenranbias u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
Yyeonas nucummina «AMmyHosorus», Moayias « AMMyHnoonossorus» /

Academic discipline «Immunology», module «Immunobiolog

y»

Kpatkoe coneprkanue yueOHO
JMCIMIUTMHBL, Moyt / Brief summary

(DOpMI/IpOBaHI/Ie NpeACTaBJICHHUA O 3alllUTHBIX PCAKIUAX
Oopranu3smMa MJICKOIIUTAIOIINX Ha IOsABJICHHUE BO BHyTpeHHCfI

Forming an understanding of the protective reactions of a
mammal's body to the appearance of foreign agents

cpeme  Yy)KEpOJHBIX areHToB (aHTUTEHOB), OCHOBHBIX | (antigens) in the internal environment, the main
y4acTHHKaX TaKMX peakiuii, MexaHu3Max pa3BuTus, HX | participants in these reactions, the mechanisms of their
MpPOSIBJICHUE, TEUCHHE M UCXO/ B HOPME M MPH MATOJIOTHU development, their manifestations, course, and outcome
in normal and pathological conditions

dopmupyemsbie kommereriu / The formed | Mcnons3oBate  3Hanmst — mporeccoB,  obecrmeunBaronux | Use knowledge of the processes that provide immunity to

competences HMMYHHTET K  HH()EKIHOHHBIM  OomesmsMm, MeTozoB | infectious diseases and enzyme-linked immunosorbent
UMMYyHO(DEpMEHTHOrO  aHanmu3a JUiss  pelleHus  3agad | assay methods to solve problems in  medical
MEINUITUHCKON GHOTEXHOIOTHI biotechnology

Pesynbrarel 00yueHus (3HaTh, YMETh, 3HATh: know:

Biazeth) / Learning outcomes (know, be — HUCTOpPHMIO pa3BHTHs OCHOBHBIX mpenctasieHuid o | — the history of the development of the main ideas about

able to, have skills in)

(YHKIIMOHUPOBAHUN MMMYHHOH CHCTEMBI MJICKOIIUTAIOUINX B
KOHTEKCTe OOIIed cxeMbl (POPMUPOBAHUS AKTUBHBIX (HOpM
nproOPETEHHOTO AMMYHHUTETA; - CTpOEHHE,
(YHKIMOHUPOBAHWE W POJIb OPraHOB, KIETOK, MOJICKYI
UMMYHHOI CHCTEMBI; — THITBI KOHTaKTOB KJIETOK MMMYHHOMH
CHUCTEMBbl U POJIb JIMTaHA-PELENTOPHBIX B3aUMOJECUCTBUN B
MCXaHU3Max pPa3BUTUA MMMYHHBIX OTBETOB B HOPMC U IIpU
NaToJOTUU - THUIEPYYBCTBUTEIBHOCTH HEMEUICHHOTO U
3aMEJUICHHOTO THUIIOB; — MEXaHH3Mbl BO3HHKHOBEHHS H
peanu3anui UMMYHOJIOTHYECKOH aMsATH, GYHKITHOHUPOBAaHUE
KOHCTHTYTHBHBIX MEXaHU3MOB 3alIHUTHI; — OCHOBHBIE CBOWCTBA
MOJIEKYJ, PAacllO3HABAEMBIX OPraHU3MOM MIIEKONMTAIOIIUX B
KayecTBe aHTHUTEeHa, XAMHUYECKYIO CTPYKTYPY 51
KIacCH(QUKAIMIO  aHTHTENl,  MOJICKYJISIPHO-TCHETHUYECKHE
OCHOBBI u (U3UKO-XUMHUYECKYIO XapaKTepUCTUKY
CHerupUIHOCTH MMMYHOTJIO0YJTHHOB; - NIPUHLINIIBI
IMMOJIY4YCHUA, XapPaAKTCPUCTUKU U HCIIOJIB30BaHUA TIIOJIHM- U
MOHOKJIOHAJIBHBIX aHTUTEN (THOPUIOMHASI TEXHOJIOTHSI);
YMETB!

how the mammalian immune system works in the context
of the overall scheme of forming active forms of acquired
immunity; — the structure, functioning, and role of the
organs, cells, and molecules of the immune system; — the
types of contacts between immune system cells and the
role of ligand-receptor interactions in the mechanisms of
immune response development in normal conditions and
in pathology - immediate and delayed-type
hypersensitivity; — the mechanisms of the emergence and
implementation of immunological memory, and the
functioning of constitutive defense mechanisms; — the
main properties of molecules recognized by the
mammalian body as antigens, the chemical structure and
classification of antibodies, the molecular-genetic basis
and physicochemical characteristics of immunoglobulin
specificity; — the principles of obtaining, characterizing,
and using poly- and monoclonal antibodies (hybridoma
technology);

be able to:
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— 00BETUHHUTE BCEX YYACTHUKOB Pa3BUTHA HMMYHHOTO OTBETa
(opranel,  KJIETKA, MOJEKyNbl) B  OON[yI0  cXeMy
(GYHKUMOHUPOBAHUS HMMMYHHOW CHCTEMBI 4YEJOBEKa; —
WCIIOJIb30BaTh Ha MPAKTHKE MIOCTAHOBKY peakIyii: (harounuTosa
i Vitro, OpUCHTHPOBOYHOW ¥ Pa3BEPHYTOH peaKUUH
arrIIOTHHALNA u MPEIUNTUTALIVH, CTaTHCTUYECKH
o0pabaTbiBaTh  IMOJNyYEHHBIE  PE3yNbTaTbl  (OMpeAemsTh
¢darouutapHoe uynMcino ®  (aronuTapHBIi  WMHAEKC); —
KOHCTPYMpOBAaTh  TECT-CHCTEMBI ~ Ha  OCHOBE  CXEM
KOHKYPEHTHOTO U HEKOHKYPEHTHOTO HMMYHO(EPMEHTHOTO
aHaJN3a; — UCIOJNb30BaTh MOJyYeHHbIE B Kypce 3HAHUS NI
pa3paboTKH UMMYHOJIOTHYECKUX METOJO0B, 0a3UPYIOLINXCS Ha
B3aMMOJACHCTBUN aHTUT€H-aHTUTEO;

MMETh HaBBIK:

— UCNOJIb30BaHNS MPUHATON B UMMYHOJIOTUH TEPMUHOJIOTHH.

- combine all participants in the immune response
(organs, cells, molecules) into a general scheme of the
human immune system's functioning; - practically apply
reactions: phagocytosis in vitro, both basic and detailed
agglutination and precipitation reactions, and statistically
process the obtained results (determine phagocytic
number and phagocytic index); - design test systems
based on competitive and non-competitive enzyme-linked
immunosorbent assay (ELISA) schemes; - use the

knowledge gained in the course to develop
immunological methods based on antigen-antibody
interactions;
gain skills in:

- using the terminology accepted in immunology.

CemecTp n3ydeHus: yaeOHOM JUCIIUILIINHEL,
moyist / Semester of study

7

7

IpepexBusutsl / Prerequisites

HI/ITOJ]OFI/ISI " TUCTOJIOTUS

Cytology and histology

TpynoeMKOCTh B 3a4€THBIX €AMHUIIAX 3 3
(xpemutax) / Credit units

KonmuaecTBO ayTMTOPHBIX YacOB U 9acOB 62/58 62/58
camocTosTeIpHOM paboTsr / Academic hour

of students' class work, hours of self-

directed learning

TpeboBanus u GOpPMBI TEKYIIEH U TecThl Tests
MPOMEKYTOYHOM aTTectanuu / Ok3ameH Exam

Requirements and forms of current and
interim certification
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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
Yyeonasi pucumminna « MeIMUUHCKAs ¥ CAHUTAPHAsE MUKPOOHOI0THs», MOAYIb « UMMyHoOHOMOTHS » /
Academic discipline « Medical and Sanitary Microbiology », module « Immunobiology »

Kpatkoe coneprkanue yueOHO
JMCIMIUTMHBL, Moyt / Brief summary

Beenenue. Yuenne 06 nnpekuun. OCHOBB NPO(QUIAKTUKU U
Tepanuu ~ WHQEKIUOHHBIX  OoJe3Hel.  XapaKTepUCTHKa
Bo3OymuTenell  OakTepualbHBIX  OONEe3Hel  dYeloBeKa.
CannTtapHasi MUKpOOHOJIOTHSL.

Introduction. The Doctrine of Infection. Fundamentals of
prevention and therapy of infectious diseases.
Characteristics of the causative agents of bacterial diseases
of humans. Sanitary microbiology.

dopmupyemsbie komnerenimu / The formed
competences

Hcnonb3oBaTh  3HAHHWSI ~ TPOLECCOB,  00ECTICUMBAIOIINX
HMMYHUTET K  HMHQEKUMOHHBIM  OONE3HSM, METOAOB
HMMYHO(EPMEHTHOTO  aHajM3a Al pelleHus  3ajad
MEIUITUHCKON OMOTEXHOIOTHU

Use knowledge of the processes that provide immunity to
infectious diseases and enzyme-linked immunosorbent assay
methods to solve problems in medical biotechnology

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

3HAThb!
- B YeM 3aKJII0YaeTcs CyThb MH(EKIMOHHOrO mporecca Kak
OMOJIOTUYECKOTO SBJICHHS; -YTO TaKO€ «IIaTOI€HHOCTHY H
«BUPYJIEHTHOCTbY; -TIPUHIIMITBI OINPEENICHUS BUPYJICHTHOCTH
0O0JIE3HETBOPHBIX MHUKPOOPTAaHU3MOB; -KIACCHPUKAIHNIO H
MEXaHU3MBI JICUCTBUSI OCHOBHBIX OaKTepPHAIBHBIX TOKCHHOB; -
KakoBa pojib (DaKTOPOB WHBA3HOHHOCTH M TMOBEPXHOCTHBIX
AHTUTEHOB OAKTEPHH B Pa3BUTUH MH(EKIIMOHHBIX ITPOIIECCOB; -
XapaKTEePUCTUKY OCHOBHBIX 3TaroB HH(PEKIIMOHHOTO IPOIIecca;
- 00IIMe TPUHIHITBI TEPATUU U TPOPUIAKTHKN HHPEKIIMOHHBIX

3a00JieBaHUl; - XapakTepHbIe 4YepThl HauboOJiee OMACHBIX
BO30yauTEeNeil M OCOOCHHOCTH  BBI3BIBACMBIX  HMHU
WHQPEKIIMOHHBIX  3a00JICBaHHWK; -  TPUHIMINBl  OIECHKU

CaHHUTAPHOTO COCTOSHHS OOBEKTOB OKpPYXKAIOIIEeH Cpebl;
IPYyNIBl  CAaHUTAPHO-TIOKA3aTEJIBHBIX MHUKPOOPIaHU3MOB U
METOJIbl UX BBIABIECHMS; - MOTEHIHMAIbHYIO OMACHOCTH BOJBI,
BO3[yXa, TIOYBHI, MHUIIEBBIX MPOJYKTOB KaK HWCTOYHHKOB
MH(QUIIIPOBAHUS YeIOBeKa O0JIE3HETBOPHBIMU OaKTEPHSIMU;
YMETb:

- OOBSCHUTH CYTh U XapakTep MHPEKIIMOHHOTO TpoIlecca Kak
B3aMMOEHCTBUA MUKPO- 1 MAaKpPOOPTaHU3MOB; - UCTIOJIH30BATh
[IOJIyYE€HHBIE B PE3YyJbTaTe€ IPOXOXKJIEHUS Kypca 3HaHMS B
Hay4YHO-UCCIIEI0BaTEIbCKOI padore;

BIIAJIETh:

know:

- what is the essence of the infectious process as a biological
phenomenon; - what is "pathogenicity” and "virulence"; -
principles for determining the virulence of pathogenic
microorganisms; - classification and mechanisms of action of
the main bacterial toxins; - what is the role of invasive factors
and surface antigens of bacteria in the development of
infectious processes; - characteristics of the main stages of
the infectious process; - general principles of therapy and
prevention of infectious diseases; - characteristic features of
the most dangerous pathogens and features of infectious
diseases caused by them; - principles for assessing the
sanitary condition of environmental objects; - groups of
sanitary-indicative microorganisms and methods of their
detection; - potential danger of water, air, soil, food products
as sources of human infection with pathogenic bacteria;

be able to:

- to explain the essence and nature of the infectious process
as an interaction of micro- and macroorganisms; - use the
knowledge gained as a result of the course in research work;
have skills in:

- knowledge of the main sections of the course
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- 3HAaHHUSAMHU 11O OCHOBHBIM pa3aciiaM Kypca

CemecTp n3ydeHus: ya4eOHOW JUCIIUILIINHEI, 7 7
moyist / Semester of study

IpepexBusutsl / Prerequisites Muxkpobuosnorust Microbiology
TpymoeMKOCTh B 3a4ETHBIX SIHHUIIAX 3 3
(kpenmrax) / Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 46/62 46/62

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

TpeboBanus 1 GOpMBI TEKYIIEH
MPOMEKYTOYHOM aTTectanuu /
Requirements and forms of current and
interim certification

Pedepar, Tecter
3auer

Project, tests
Credit
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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
YyeGHasi TMCHUIVIHHA KAHTUMHKPOOHbBIE CPeICTBAa», MOAYJb « UMMyHoOHOIOTHS » /
Academic discipline « Medical and Sanitary Microbiology », module « Immunobiology »

Kpatkoe coneprxanue yueOHOI
JMCIMIUTMHBL, Moyt / Brief summary

buoxuMuueckue OCHOBBI PETYJISIIMM CHHTE3a aHTHOMOTHKOB.
[Mpunnuner  knaccupuKauu — aHTHOMOTUKOB.  buocuHTe3
KICTOYHOW CTEHKH W BO3MOXKHBIC MUIICHU ISl JCHCTBHSI
AQHTUOMOTHKOB. XapaKTEPUCTUKA aHTUOMOTHKOB- MHIMOMTOPOB
nporecca OuocuHTe3a Oenka. XapaKTepuCTUKAa aHTHOMOTHKOB,
B3aumozneicteyromux ¢ JAHK. IIpakrnueckoe wucmnonb3oBaHUE
AHTHOMOTHKOB.

Biochemical basis for the regulation of antibiotic
synthesis. Principles of classification of antibiotics.
Biosynthesis of the cell wall and possible targets for the
action of antibiotics. Characteristics of antibiotics -
inhibitors of the process of protein biosynthesis.
Characteristics of antibiotics that interact with DNA.
Practical use of antibiotics.

dopmupyembie kommerennuu / The formed | Mcmonb3oBate  3Hammst  mpomeccoB,  obecmeunBaromux | Use knowledge of the processes that provide immunity to

competences HAMMYHHTET K  HMHQEKIHOHHBIM  Oonesmsm,  wmertomoB | infectious diseases and enzyme-linked immunosorbent
HMMyHO(DEPMEHTHOrO  aHaimM3a  JUIi  pemieHds  3amad | assay methods to solve problems in  medical
MEIUITUHCKON GHOTEXHOIOTHH biotechnology

Pesynbratel 00yueHus (3HaTh, yMETh, 3HATB! know:

BaaneTs) / Learning outcomes (know, be
able to, have skills in)

- KITACCHUYECKUE U TEHHO-NH)KEHEPHBIE ITOAXO0/BI K TOITYYECHUIO U
KOHCTPYHPOBAHUIO IITAMMOB - NPOIYLEHTOB aHTUMHKPOOHBIX
BEIIECTB, - OCOOEHHOCTH KYyJbTHBHPOBAHHS IPOAYIEHTOB H
MOJYYeHUs] AHTUOMOTUKOB KaK BTOPHYHBIX META0OJIHMTOB B
MPOMBIIIJICHHBIX YCJIOBHSX, BIMSHHE Ha Hpoluecc (PakTopoB
BHEILIHEH Cpelbl U PEKUMOB KYJIbTUBHPOBAHUS; - MEXaHU3MBbI
AHTUOAKTEPHATBHOTO, aHTHTPUOHOTO U JIPYTHX THIIOB JCHCTBHS
HanOoJiee MHUPOKO PACIPOCTPAHEHHBIX I'PYIN aHTUOMOTHUKOB; -
pacnpocTpaHeHUe IETEPMUHAHT YCTOHUMBOCTH K AaHTHOMOTHKAM,
X JIOKaJIU3alus B IEHETUYECKUX CTPYKTYypax KIETKH, CBA3b
MEXIYy CTPYKTYPOH aHTHOMOTHKOB M PE3UCTEHTHOCTBHIO K HUM,
OCHOBHBIE MEXaHHM3MbI, OOECIEUMBAIOLINE YCTOWYMBOCTB; -
OCOOCHHOCTH HCIIOJIb30BaHUSI aHTHOWOTHKOB B  CEIBCKOM
XO35HCTBE, INHUIIEBOM M KOHCEPBHOM NPOMBINIIEHHOCTH,
XapaKTepUCTUKY MpPenapaToB THIIA MPOOHMOTHKOB, MTPEONOTHKOB
1 9yOMOTHKOB, KaK albTEPHATUBHBIX IIPENApaTOB;

YMETB:

- TOPOBOAUTH  BBIACIICHHE  IITAMMOB, IPOAYLUPYIOLIUX
AHTHMHUKPOOHBIE BEILIECTBA; - BIAJETh OCHOBHBIMH METOJAMH
OTIpeIeTICHNs] AHTUMUKPOOHOW AaKTMBHOCTH W AaHTaroHW3Ma

- classical and genetic engineering approaches to the
production and design of strains - producers of
antimicrobial substances; - Features of the cultivation of
producers and the production of antibiotics as secondary
metabolites in industrial conditions, the influence of
environmental factors and cultivation regimes on the
process; - mechanisms of antibacterial, antifungal and
other types of action of the most widespread groups of
antibiotics; the spread of antibiotic resistance
determinants, their localization in the genetic structures
of the cell, the relationship between the structure of
antibiotics and resistance to them, the main mechanisms
that ensure resistance; - features of the use of antibiotics
in agriculture, food and canning industries, characteristics
of drugs such as probiotics, prebiotics and eubiotics as
alternative drugs;

be able to:

- isolate strains that produce antimicrobial substances; -
master the basic methods for determining the
antimicrobial activity and antagonism of bacterial strains;
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ITaMMOB OaKTEpUH; - ONPENeNATh aHTHOMOTHKOPE3UCTEHTHOCTD
LITAMMOB C HCIIOJIb30BAHUE PA3IMYHBIX MHUKPOOHOIOTHYECKUX
METOZOB; - OIpPEHCNATh OCTATOYHBIE KOJIMYECTBA U HAJIMYHUE
AHTUOMOTHKOB B MPOAYKTaX MUTaHUS U 00BEKTAX OKpY)KaroLlen
CpEeJbl C IOMOIIBIO KAUECTBEHHBIX METOJIOB M M3BECTHBIX TECT-
KYJIBTYD,

BIIAJIETh:

- KJIACCHUYECKUMH U TE€HHO-WHXEHEPHBIMU TMOAXOJaMHU K
MOJYYEHUI0 M KOHCTPYHPOBAaHHMIO IITAMMOB - MPOAYLIEHTOB
AQHTHUMHUKPOOHBIX BEIECTB; HaBBIKAMHU  KYJIbTUBUPOBAHUS
MPOAYLEHTOB M TONYyYeHHS AHTUOMOTHKOB KaK BTOPHUYHBIX
METa0O0JIUTOB B IPOMBIINIICHHBIX YCJIOBHUSX, MOIXOAAMH IS
oIpeiesIeHNsI BIMSHMS Ha mpouecc GakTOpoB BHELIHEN Cpeabl U
pPEKMMOB  KYJIbTUBHPOBAHHUS; - OMNpPEIENATh OCTaTOYHBIE
KOJINYECTBA W HAIMYHE aHTUOMOTHUKOB B MPOJYKTAX MHUTAHHUS U
00BEKTaxX OKpY’KaloWIell cpeabl C MOMOLIbI KadeCTBEHHBIX
METOJIOB M MU3BECTHBIX TECT-KYJIBbTYP.

- determine antibiotic resistance of strains using various
microbiological methods; - Determine antibiotic residues
and presence in food and environments using qualitative
methods and known test cultures

have skills in:

- classical and genetic engineering approaches to the
production and design of strains - producers of
antimicrobial substances; - skills in cultivating producers
and obtaining antibiotics as secondary metabolites in
industrial conditions, approaches to determining the
influence of environmental factors and cultivation
regimes on the process; - Determine antibiotic residues
and presence in food and environments using qualitative
methods and known test cultures.

CemecTp n3ydeHus yaeOHOM JUCIUITIINHEI, 7 7
moyist / Semester of study

IpepexBusutsl / Prerequisites MukpoOuoIorus Microbiology
TpymoeMKOCTh B 3a4ETHBIX SIUHUIIAX 3 3
(xpeaurax) / Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 46/62 46/62

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

TpeboBanus U GopMbl TEKyIICH U
HpOMe)KYTO‘lHOﬁ aTTecTaiuu /
Requirements and forms of current and
interim certification

Pedepart, Tects
3auer

Project, tests
Credit
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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
Yueonas qrucuuminna «AMmyHogepmMeHTHBII anaau3», Moayiab « UMMyHoOuoJi0rHUs » /

Academic discipline «kEnzyme Immunoassay», module « Immunobiology »

Kpatkoe coneprkanue yueOHO
JMCIMIUTMHBL, Moyt / Brief summary

OcCBOCHIE OCHOBHBIX TEOPETUYCCKHUX MPUHITUIIOB CTPYKTYPHO-
(PyHKITMOHANBHBIX W (DU3UKO-XUMHUECKUX 3aKOHOMEPHOCTEH
MpoTeKaHus (PepMEHTATUBHBIX © UMMYHOXUMHUYECKUX PEAKITUH
M UX UCIIOJB30BaHUs IS KQUECTBEHHOIO U KOJIMYECTBEHHOIO
aHaJiu3a B MeAMIMHE, (apMaKOJIOTHH, OUOJIOTHH, 3KOJOTHH,
OHMOTEXHOJIOTHH

Mastering the basic theoretical principles of structural-
functional and physicochemical patterns of enzymatic and
immunochemical reactions and their use for qualitative and
quantitative analysis in medicine, pharmacology, biology,
ecology, and biotechnology

dopmupyemsbie komrererin / The formed | Mcrmons3oBate  3nanms — mporeccoB, — obecrneunBarommx | Use knowledge of the processes that provide immunity to

competences UMMYHUTET K  UWHQEKIHOHHBIM  Oone3HsM, MetoznoB | infectious diseases and enzyme-linked immunosorbent assay
uMMyHO(epMeHTHOrO  aHanmu3a Juis  peuieHus — 3agad | methods to solve problems in medical biotechnology
MEIUIIMHCKON OMOTEXHOJIOTHHA

Pesynbrarel 00yueHus (3HaTh, YMETh, 3HATh: know:

BaaneTh) / Learning outcomes (know, be - TPUHOUAOB MMMYHOXHMHYECKMX MeTOomoB aHamu3a ¢ | - the principles of immunochemical analysis methods using

able to, have skills in)

WCTIONB30BaHNE METOK W Oe3MapKepHBIX TEXHOJOTHH; -
CTPYKTYpY Y CBOWCTBA aHTHT€HOB U aHTUTEI; - CTPYKTYPHO-
(YHKIIMOHAIBHBIE OCOOCHHOCTH aHTHICHHBIX JIETCPMUHAHT W
AHTUTCHCBSA3BIBAIONIMX  IICHTPOB, - (PU3UKO-XMMHUECKUE
3aKOHOMEPHOCTH B3aMMOJCHCTBHS aHTUTEHA C aHTUTEIIOM,
METO/BI OmpeNeNieHus W crnocoObl pacdera adGUHHOCTH
AHTHUTEJ; - CBONCTBA KATATMTHIECKUX METOK, UCIIOJIb3YEMBIX B
NDA u KuHETUYECKHE 3aKOHOMEPHOCTH IPOTEKAHHS
(hepMEHTaTHBHBIX PEaKIUil, - CIIOCOOBI MOJTYYEeHHUs aHTHUTEN,
CHMHTE3a KOHBIOTaTOB I UMMYHM3AIlUH, HJIs IPOBEICHUS
UDA, cnocoObl MMMOOMJIM3ALIMU AHTUTE]I U AHTHUIEHOB; -
kiaccudukaio MetoqoB MDA, ux 0ocoOEHHOCTH U CXEMBI
MIPOBEICHIS; - COBPEMCHHBIC KOMITBIOTEPHBIE "
MH(GOPMAIIMOHHBIC TEXHOJIOTMU, HCHOjb3yeMble B M®DA; -
BO3MOKHOCTH HCIIOJIb30BAaHUSI UCKYCCTBEHHOTO MHTEJUICKTA U
MaIIMHHOTO OO0Yy4YeHWs IJsl TOJy4eHHs BbICOKOAa()(PHUHHBIX,
PEKOMOWHAHTHBIX, XUMEPHBIX aHTUTEN, TS pa3pabotku MDA.
YMETh:

- TOJIb30BAaThCSl CHEHUAIM3UPOBAHHBIMU TpPOTpaMMaMu JJis
MOJICIIMPOBAHUS, OIEHKH CBONCTB M CTPYKTYPHOTO aHAaJN3a

labels and label-free technologies; - the structure and
properties of antigens and antibodies; - the structural and
functional features of antigenic determinants and antigen-
binding sites; - the physicochemical patterns of antigen-
antibody interactions, methods for determining and
calculating antibody affinity; - the properties of catalytic
labels used in ELISA and the kinetic patterns of enzymatic
reactions; - methods for producing antibodies, synthesizing
conjugates for immunization and performing ELISA,
methods of immobilizing antibodies and antigens; - the
classification of ELISA methods, their features and
protocols; - modern computer and information technologies
used in ELISA; - possibilities of using artificial intelligence
and machine learning to obtain high-affinity, recombinant,
chimeric antibodies and to develop ELISA.

be able to:

- use specialized software for modeling, evaluating
properties, and performing structural analysis of antibodies,
antigens, and immune complexes, for targeted modification
of antibody stability and affinity, and for processing ELISA
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AQHTHUTENI,  AHTUTEHOB W  HMMMYHOKOMIUIEKCOB,  JUIf
HaIpaBJICHHOW MOIUGUKANNKA CTaOWIHLHOCTH M aQPUHHOCTH
aHTUTeN, 00paboTKM pe3ynbTaroB UDA; 000CHOBAHHO
BBIOMPATH CIIOCOOBI CHHTE3a KOHBIOTaTOB aHTUTEI U AHTUT€HOB
C Y4YeTOM HX CTPYKTYpHO-QYHKIMOHANBHBIX CBOMCTB; -
paspabaTeiBaTh CXeMbl TpoBeacHus VDA, mpencTaBisTe H
oOpabatbiBath nanuble UDA ¢ HCroab30BaHUEM DPa3IHYHBIX
PErpecCUOHHBIX MOJICTICH; - BaTUIUPOBAaTh MeTOANKU DA
UMETh HaBBIK:

-  WUCTHOJB30BAaHWSA HA TPAKTHKE OWOXMMHYECKHX U
MOJIEKYJISIPHO-OMOJIOTHYECKUX ~ TOJIXOA0B  HCCICAOBAHUS
AHTHUTEN W aHTHTEHOB; - BBICTICHHS, OYHCTKH, HAIPABICHHOMN
MOmM(UKANMM W UMMOOWIM3AllMK AHTHTEN, - OICHKH
CTPYKTYpBI, CBOWCTB M (YHKIMH aHTUTEN C TOMOIIBIO
COBPEMEHHBIX METO/MOB (PH3MKO-XMMHUYECKOTO aHalu3a; -
MOJIEKYJIIPHOTO MOJIETUPOBAHUS, KOMIIBIOTEPHOM
BHU3YyQJIM3allUd TPOCTPAHCTBEHHONW CTPYKTYpBl aHTUTEN U
AQHTUTE€HOB, CTaTUCTUYECKOW O0OpabOTKM M MaTeMaTHYECKOTO
aHaJIM3a JAaHHBIX KHHETHYECKOTO SKCIIEPUMEHTA

results; - reasonably choose methods for synthesizing
antibody and antigen conjugates considering their structural
and functional properties; - develop ELISA protocols,
present and process ELISA data using various regression
models; - validate ELISA methods;

have skills in:

- practically applying biochemical and molecular biology
approaches to study antibodies and antigens; - isolating,
purifying, performing targeted modification, and
immobilizing antibodies; - assessing antibody structure,
properties, and functions using modern physicochemical
analysis methods; - molecular modeling, computer
visualization of the spatial structure of antibodies and
antigens, statistical processing, and mathematical analysis of
kinetic experiment data

Cemectp nzyueHus y4eOHON AUCIMILUIMHBL, 8 8
moyiast / Semester of study

IMpepexBusutsl / Prerequisites Broxumust Biochemistry
TpynoeMKoCTh B 3a4€THBIX €INHHIIAX 3 3
(xpemutax) / Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 46/62 46/62

camocTosTeIpHOM paboTsr / Academic hour
of students' class work, hours of self-
directed learning

TpeboBanus U GopMbI TEKyIICH 1
MPOMEKYTOYHOM aTTectaruu /
Requirements and forms of current and
interim certification

Pedepart, TecTsr
Ox3ameH

Project, tests
Exam
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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
YueoOHnas AUCHUIIJIMHA «I/IH)KeHepHaﬂ IH3UMOJIOTUA», MOAYJb «BHOCCHCO]JLI H MH/KCHEPHAsA JH3UMOJI0T Us» /
Academic discipline « Engineering enzymology», module «Biosensors and engineered enzymology»

Kpatkoe coneprkanue yueOHO
JMCIMIUTMHBL, Moyt / Brief summary

[IpuoOpereHre coBpeMEHHBIX 3HAaHUW B 00J1aCTH WH)KEHEPHOH
SH3UMOJIOTUH, BKJIIOYAass OCOOCHHOCTH  KOMIIBIOTEPHOTO
MOJICTTHPOBAHUS, pa3paboTKu " HPaKTHIECKOTO
HCTIONB30BaHUA OMOTEXHOJIOTUYECKHUX MPOLECCOB C YUaCTHEM
(dhepMeHTOB 1 ApYrux OMOKAaTAIN3aTOPOB

Acquisition of modern knowledge in the field of
engineering enzymology, including features of computer
modeling, development and practical use of
biotechnological processes involving enzymes and other
biocatalysts

dopmupyemsbie kommerenimun / The formed
competences

Hcnons3oBath OMOXMMHUYECKUE u MOJIEKYJIIPHO-
OMOIOTHYECKHEe METO/IBI MCCIIEIOBAHUS OMOKATaIN3a, TIPUEMBI
TIOJTyYeHUs IIpernapaToB MMMOOMITH30BaHHBIX

6I/IOKaTaJII/ISaTOpOB 1 CO3JaHUsA 6HOCCHCOpHBIX AHAJIMTUYCCKHUX

Use biochemical and molecular biological methods for
studying  biocatalysis, techniques for obtaining
preparations of immobilized biocatalysts and creating
biosensor analytical devices used in medicine, food,

YCTPOWCTB, HMCIOJNB3yeMbIX B  MeauiMHe, nwmiieBoi, | chemical industries, and environmental monitoring
XUMHUYECKOMN MMPOMBIIIIJIIECHHOCTH, 3KOJIOT'MYE€CKOM
MOHUTOPHUHIC

Pesynbrarel 00yueHus (3HaTh, YMETh, 3HATh: know:

BaaneTs) / Learning outcomes (know, be
able to, have skills in)

- (1)H3I/IK0-XI/IMI/ILICCKI/IC, 6I/IOXI/IMI/I‘ICCKHC, TEPMOIUHAMHUYICCKUE
U KUHCTHYCCKHUEC 3aKOHOMCPHOCTHU 6I/IOKaTaJ]I/ISa, MEXaHU3MbI

KaTAINTHYECKOTO  JecTBUsL  ()epMEHTOB, a03MMOB U
puOO3UMOB, OCOOCHHOCTH HMHAKTHBAIMM, JCHATypaluH,
WHTUOMPOBAHMS, AaKTHBUPOBAaHHA W  aJUIOCTEPUYECKOU

peryysnuyd OMOKaTallu3aToOpOB; - CIIOCOOBI CTAOWIM3AIMM U
pereHepanui OMOKATAIMTHYECKUX CHCTEM, MPUMEHSEMBIX B
OMOTEXHOJIOTUH; - CIOCOOBI BBIIETICHHS U OYUCTKH (DEPMEHTOB
U3 TNPUPOJHOTO  CHIPbS, TMOJYYCHHS PEKOMOMHAHTHBIX
OMOKaTaNM3aTOPOB C IMMOMOIIBIO KIETOYHBIX M OECKIETOYHBIX
TEXHOJOTHI, TPAHCTEHHBIX JKUBOTHBIX M PacTCHUH;
MPUHLIKITBI MOAU(UKAIIMA U KMMOOMIIM3AIINHN CYIIIECTBYIOIINX
(hepMEHTOB, CO371aHUS HOBBIX KaTaTMTUYCCKUX OMOCEHCOPOB U
OMOKaTaIM3aTOPOB C 33JaHHBEIMU CBOHCTBaMHU; - COBPEMEHHbIE
KOMITBIOTEPHBIC u HHGOPMAIMOHHBIC TEXHOJIOTHH,
HCIIOJIb3yEMbIC B HH)KEHEPHOM YH3UMOJIOTHH;

YMETh:

- IOI0UpaTh ONITUMANIBHEIE YCIIOBUS OMOKAaTalIN3a U OLICHUBATH
ero 3¢ GheKTHBHOCTD; - pa3pabdaThiBaTh OMOTEXHOJIOTHUCCKIEC

- the physico-chemical, biochemical, thermodynamic, and
kinetic patterns of biocatalysis, the mechanisms of
catalytic action of enzymes, abzymes, and ribozymes, the
features of inactivation, denaturation, inhibition,
activation, and allosteric regulation of biocatalysts; -
methods for stabilizing and regenerating biocatalytic
systems used in biotechnology; - methods for isolating
and purifying enzymes from natural raw materials,
producing recombinant biocatalysts using cellular and
cell-free technologies, transgenic animals, and plants; -
principles of modifying and immobilizing existing
enzymes, creating new catalytic biosensors and
biocatalysts with specified properties; - modern computer
and information technologies wused in enzyme
engineering;

be able to:

- select optimal conditions for biocatalysis and assess its
efficiency; - develop biotechnological processes
involving immobilized biocatalysts, purified enzymes, or
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MPOIIECCHI c y4acTHEM MMMOOMITH30BaHHBIX
OMOKATAM3aTOPOB, OUUIICHHBIX (DEPMEHTOB W (EPMEHTOB,
HaXOJMSIIUXCS BHYTPH KJIETOK, KOTOpBIE HWCKYCCTBEHHO
JIUIIICHBI CTOCOOHOCTH PacTu;

UMETh HaBBIK:

- BBIJCNICHHS, OYHCTKH, HANpPaBJICHHOH MOIU(HUKAINN H

AMMOOMIN3aLHT (hepMeHTOB; - MOJICKYJISIPHOTO
MOZ[GJ'H/IpOBaHI/IH, KOMHBIOTepHOI\/'I BI/I3yaHI/I3aHI/II/I
MPOCTPAHCTBEHHOW CTPYKTYPhI ()EPMEHTOB, CTATHCTUYCCKOM
00paboTKM W MaTeMaTHYeCKOTO aHaju3a  JAHHBIX

KHMHCTUYCCKOI'O SKCIICPUMCHTA.

enzymes inside cells that have been artificially prevented
from growing;

have skills in:

- isolating, purifying, targeted modification, and
immobilization of enzymes; molecular modeling,
computer visualization of enzyme spatial structures,
statistical processing, and mathematical analysis of
kinetic experiment data.

CemecTp uzyueHus y4eOHON TUCIMILUIMHBL, 7 7
Moyt / Semester of study

IpepexBusutsl / Prerequisites Buoxumust Biochemistry
TpyaoeMKOCTh B 3aU€THBIX SAMHHUIIAX 3 3
(xpeamrax) / Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 38/52 38/52

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

TpebGoBanus u GOpPMBI TEKYIIEH U
MPOMEKYTOYHOM aTTectanuu /
Requirements and forms of current and
interim certification

[IpoekT, TecThbl
3ayer

Project, tests
Credit
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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
YueOHas qucuuninHa «buoceHcopsl 1 HMMOOMIN30BaAHHbIE OHOKATAIN3ATOPbDY, MOAYJb «bHOCEHCOPHI M HHKEHEPHAS IHIUMOJIOTUSD» /
Academic discipline «Biosensors and immobilized biocatalysts», module «Biosensors and engineered enzymology»

Kpatkoe coneprkanue yueOHO
JMCIMIUTMHBL, Moyt / Brief summary

DopMHUpPOBAaHUHM CHCTEMHOI'O TMPEJACTABICHUS O MPHHIUIAX
MPOSKTUPOBaHUs, (YHKIIMOHUPOBAHHS OMOCEHCOPOB, a TaKXKe
B W3YYEHWH OCHOB HMMOOWIHM3AIMHA OMOKATAIN3aTOPOB H
MTOJTyYCHUH MPAKTUYCCKUX HABBIKOB MX UMMOOMIN3AIINU

Forming a systematic understanding of the principles of
designing and operating biosensors, as well as studying
the basics of immobilizing biocatalysts and gaining
practical skills in their immobilization

dopmupyemsbie komnerenimu / The formed
competences

HcnonszoBaTh OMOXUMHYECKHE u MOJIEKYJIIPHO-
OMOJIOTHYECKUE METOJIbl UCCIIEAOBAaHMUS OMOKaTalIn3a, IpPUEeMbl
MIOJTy4EHUS IIpenapaToB MMMOOUIIM30BaHHBIX

6I/IOKaTaJII/ISaTOpOB 1 CO3JaHUsA 6HOCCHCOpHBIX AHAJIMTUYCCKHUX

Use biochemical and molecular biological methods for
studying biocatalysis, techniques for obtaining
preparations of immobilized biocatalysts and creating
biosensor analytical devices used in medicine, food,

YCTPOMCTB,  HWCIOJAB3YEMBIX B MemuiMHe, muineBoi, | chemical industries, and environmental monitoring
XUMHYICCKOH IIPOMBIIIJIEHHOCTH, OKOJIOTHYCCKOM
MOHUTOPUHIC

Pesynbratel 00yueHus (3HaTh, yMETh, 3HATh: know:

BaaneTs) / Learning outcomes (know, be
able to, have skills in)

- YCTPOWCTBO M MPHHIUI ACUCTBHsI OMOCEHCOPOB PA3ITUIHOTO
TUIA;- OCHOBHBIC KIIACChl OWOJOTMYECKHX TECTHPYIONIHX
3JIEMEHTOB M THIIBI (DU3MKO-XMMHUYECKUX TPAHCIBIOCEPOB,
NPUMEHSEMBIX Ul CO3/aHUsl OMOCEHCOPOB;- - 00JacTH
NPUMEHEHUST OMOCCHCOPOB;- HOBEHINIME JOCTIDKEHHS W
MEPCIICKTUBBI Pa3BUTHS OMOCCHCOPHOM TEXHUKH;- MPOIECC U
3aJjaud MapKETUHTOBOTO HCCIICJIOBAHUS MHPOBOTO PpBIHKA
OMOCEHCOPOB; -METOIbI aHAlM3a M OICHKH OTICIbHBIX
CEerMEHTOB, OCHOBHBIX JIpailBEpOB pBbIHKA OHOCEHCOPOB;-
XapaKTEPUCTUKY THUIIOB HOCHUTEJCH, WCIOIb3yeMbIX JIJIs
UMMOOMIM3aUU  (PEPMEHTOB M KIIETOK;- KJIaCCH(PHUKAIIHIO
CIIOCOOOB  MMMOOUIM3AIUU  OHOJIOTHYECKHX  OOBEKTOB;-
MPOMBIIIICHHBIC TPOLECCHl, OCHOBaHHBIC HAa NPUMEHEHUHU
MMMOOMITM30BaHHBIX (DEPMEHTOB, KJICTOK MHKPOOPIaHU3MOB;-
MpUMEPHI OHMOMETUIIMHCKOTO HCITOJIb30BaHUS
MMMOOHIM30BAHHBIX KJIETOK.

YMETh:

- 000CHOBAaHHO BBIOUPATH, OINPENEIATh CTENEHh AKTHBHOCTH
OMOJIOTMYECKA  TECTHUPYIOIIErO DJIEMEHTa W CIOCOOBI
BKJIFOUCHHUSI OMOJIOTMYECKOI0 TECTHPYIOIIErO JJIEMEHTa B

- the structure and principle of operation of different
types of biosensors; - the main classes of biological
testing elements and types of physico-chemical
transducers used to create biosensors; - areas of
application of biosensors; - the latest achievements and
prospects for the development of biosensor technology;
- the process and tasks of marketing research of the
global biosensor market; - methods for analyzing and
evaluating individual segments and main drivers of the
biosensor market; - characteristics of types of carriers
used for immobilizing enzymes and cells; - classification
of methods for immobilizing biological objects; -
industrial processes based on the use of immobilized
enzymes and microbial cells; - examples of biomedical
use of immobilized cells;

be able to:

- reasonably choose and determine the activity level of a
biologically testing element and ways to integrate it into
a biosensor, - choose the best options for their use
depending on the practical task at hand; - evaluate the
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cocTtaB OMOCEHCOpA, - BHIOMPATh ONTUMANIBHBIC BapUAHTHI UX
NPUMEHEHUS B 3aBUCHUMOCTH OT pElIaeMod MPaKTHYECKOU

3aJda4u,- OLICHHUBATH AHAJIMTHYCCKHC XapaKTCPpUCTUKHU
6I/IOCGHCOp0B;' OLCHMBATh 3KOJIOTMYCCKHUE H OHOJIOTHYECKHE
pUCKHA BHCOPCHUA 6I/IOCCHCOPHI)IX TeXHOJ’IOI‘Hﬁ; -

OPHEHTHPOBATHCSI B CHUCTEME MHPOBBIX TOBAPHBIX PHIHKOB
TIIIOKOMETPOB; - OCYLIECTBIISITH [T0I00P HOCUTENEH U CIOCO00B
UMMOOHIH3aLH (EPMEHTOB M KJIETOK B 3aBUCUMOCTH OT LIEJIH
UX TPAKTUYECKOTO UCIIONIH30BAHMS; IMETh HABBIK:

- OICHKM aHATUTUYECKHX XapaKTePUCTHK  Pa3THIHBIX
OHMOCEHCOPOB; - MPAKTUYECKOTO BHIMOJIHECHHS KIMMOOMIIN3AIIN
OMOKaTaIM3aTOPOB pa3IHMYHBIMA METOIaMU; -
NPOEKTHPOBAHMS, KOHCTPYUPOBAaHHUS OMOCEHCOPOB Ha OCHOBE
0a30BBIX TEXHOJOTMYECKUX MPUHIMIIOB, - BbIOOpa ®
000CHOBaHHUSI ONTUMAJIbHOW KOHCTPYKIIMH OHOCEHCOpa ISt
CENICKTUBHOTO  ONpPEACICHHsS  COCIUHEHHWH; IPOBEICHUS
MapKETUHIOBBIX HCCJICAOBAHUI M KOMMEPUYECKOTrO aHaim3a
pBIHKA OMOCEHCOPHBIX YCTPOUCTB.

analytical characteristics of biosensors; - assess the
environmental and biological risks of implementing
biosensor technologies; - understand the global market
system for glucometers; - select carriers and methods for
immobilizing enzymes and cells depending on the
purpose of their practical use;

have skills in:

- evaluating the analytical characteristics of various
biosensors; - practically performing immobilization of
biocatalysts using different methods; - designing and
building biosensors based on basic technological
principles; - choosing and justifying the optimal design
of a biosensor for the selective detection of compounds;
- conducting marketing research and commercial
analysis of the biosensor devices market.

Cemectp nzyueHus y4eOHON AUCIMILUIMHBL, 7 7
moayiist / Semester of study

IpepexBusutsl / Prerequisites Broxumus Biochemistry
TpynoeMKOCTh B 3a4€THBIX €AMHUIIAX 3 3
(xpemutax) / Credit units

KonmuaecTBO ayTMTOPHBIX YacOB U 9acOB 62/46 62/46

camocTosTeIpHOM paboTsr / Academic hour
of students' class work, hours of self-
directed learning

TpeboBanus U GopMbl TEKyIICH U
MPOMEKYTOYHOM aTTectaruu /
Requirements and forms of current and
interim certification

[IpoexT, TecThl
3auer

Project, tests
Credit
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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
Yueonas qucuuninHa «Metadojmyeckasi HHKeHepUs», MOAYJIb « TexHoJI0ruu MeTa00InYecKOi HHKeHepum» /
Academic discipline «Metabolic engineering», module « Metabolic engineering technologies »

Kpatkoe conepxanne y4eOHOM AUCIATLIINHEL,
moxyns / Brief summary

dopmupoBaHUe COBPEMEHHBIX MpeCTaBICHUMN 0
BO3MOXKHOCTSIX, 3aJayaX MW MeToJaX MeTaboIu4eCcKoi
WHXXEHEPUH,  HCHOJB3YIOIIUXCS  JJIA  HCCIEAOBaHUM

MeTaboIM3Ma Pa3InYHbIX OPraHU3MOB M €r0 HAIpPaBICHHOMN
Moau(UKAIIUN

Formation of modern concepts about the
possibilities, objectives and methods of metabolic
engineering used for research into the metabolism of
various organisms and its targeted modification

dopmupyemsbie komnerenimu / The formed
competences

[lpuMeHSITh  TPUHOUOBL  PETYISIUH  METa0OIMYESCKHX
MPOIIECCOB HAa PA3IMYHBIX CTAJUAX DKCIPECCUU TCHOMHOM
HHPOPMAIIUK, METOJANYECKUE TMOMXOAbl K  yIYUIICHHIO
MMPOU3BOJACTBCHHBIX MW OKOHOMHYCCKHUX XAPAKTCPUCTUK U
roKasareyieldl MpOJYyLEHTOB METOJaMH in Vivo H in vitro,
BBIJICIICHUS] U OYMCTKHU MPOJYKTOB OMOTEXHOIOTUU

Apply the principles of regulation of metabolic
processes at various stages of expression of genomic
information,  methodological  approaches to
improving production and economic characteristics
and indicators of producers using in vivo and in vitro
methods, isolation and purification of biotechnology

products
Pesynbrarel 00y4eHus (3HaTh, yMETb, BIAICTh) / 3HATh: Know:
Learning outcomes (know, be able to, have skills - MNPUHIMIOBL W MeToAbl  aHanmm3a  Mmerabosoma | - principles and methods for analyzing the
in) MHKPOOPTaHU3MOB,  pPAacTeHHH W SKUBOTHBIX; - | metabolome of microorganisms, plants, and animals;

CTaTHCTUYECKHE U MATEMaTUYECKHE METOJIbI 00pabOTKU
MeTaboNMMYeCKuX mpoduiicii OHONIOTHUECKUX OOBEKTOB; -

METOJIOJNIOTHIO  UCCJICIOBaHUS B MeTabOJIUYECKOH
WH)KCHEPUH, - HOBEHIIME  JOCTIDKEHWS B 00JacTu
MeTaboIOMUKH, byHaaMeHTaIbHOM MOJIEKYJISIPHOM
OMOJIOTHY, TCHETHKH U OMOXUMUM; -  MPAKTHYECKYIO
3HAYMMOCTh METAa0OJIMUYECKON WHKEHEPUH U €€ CBS3b C
JPYTMMUA TIOCTT€HOMHBIMH TEXHOJIOTUSMHU; BO3MOXHOCTH
MCIOJIb30BaHMS METa00JIMYECKON MHKEHEPUHU B Pa3JIMYHBIX
o0nacTsXx HapOIHOTO XO3SMCTBa, OWONOTHH, MEIHIIUHBI,
dapmanuu.
YMETh:
- paboTtath ¢ 0a3aMu JaHHBIX U HCIIOJIb30BaTh TOTYYCHHYIO
WHPOPMAITUIO Ui MOCTPOSHUS MaTeMaTHYeCKHX MOJenen

- statistical and mathematical methods for processing
metabolic profiles of biological objects; - research
methodology in metabolic engineering; - the latest
advances in metabolomics, fundamental molecular
biology, genetics, and biochemistry; - the practical
significance of metabolic engineering and its
relationship with other postgenomic technologies;
the potential for using metabolic engineering in
various fields of the national economy, biology,
medicine, and pharmacy.

be able to:

- work with databases and use the obtained
information to construct mathematical models of
metabolism; - plan a general strategy for an

MeTabon3Ma,; - CIUTaHupoBaTh 00IIyl0 crparteruto | experimental study in metabolic engineering; - apply
IKCIIEpUMEHTa B Merabonmyeckoil — mmkeHepuw; - | the acquired knowledge in scientific and industrial
UCIIOJIb30BaTh  IMOJYYCHHbIC 3HAaHMS B HaydyHOM | | activities.
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HpOI/I3BO,E[CTBeHHOﬁ JCATCIBbHOCTH.

BJIAJICTh:
- paboThl c J1a00paTOPHBIM o0opymoBaHUEM,
UCTIIONB3yeMBIM  TIPU  WCCCIOBaHMM  MeTabosiomMa U

MeTabOIMYECKUX MyTeH; - WCCIIeIOBaHUS MeTaboIm3Ma
Pa3IMYHBIX OPTAaHU3MOB M €r0 HAIIPaBICHHOW MOIM(UKAIIHIL
- 00pabOTKH M aHAIM3a SKCIIEPUMEHTAIBHBIX JaHHBIX

have skills in:

- working with laboratory equipment used in the
study of the metabolome and metabolic pathways; -
studying the metabolism of various organisms and its
targeted modification; - processing and analyzing
experimental data

Cemectp nzyueHus y4eOHOW AUCIMITIMHBI, MOIYJIS 8 8

/ Semester of study

IpepexBusuts / Prerequisites Buoxumust Biochemistry
TpymoeMKoCTh B 3a4€THBIX eIUHHLAX (KpeanuTax) / 3 3
Credit units

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

students' class work, hours of self-directed learning

TpeboBanus U GOpMBI TEKYIIEH 1 MTPOMEKYTOUHOH KontponbHas pabota, pedepar Test, essay
arrectanuu / Requirements and forms of current DK3aMeH Exam

and interim certification
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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
YyeGHasi TUCHUIINHA «Peryasinusi MeTadoIu3Ma KJIeTKH», MOAYJIb « TeXHOJI0rHH MeTa0oIn4eCKOil HHKeHepum» /
Academic discipline « Regulation of cellular metabolism », module « Metabolic engineering technologies »

Kpatkoe conepxanne y4eOHOM AUCIATLIINHEL,
moxyns / Brief summary

N3ydyenne oOMmMUX MPUHOUIOB PEryJsIHUH  KIETOYHBIX
MPOLIECCOB HAa PAa3JIMYHBIX CTaJUSX HIKCIPECCUU TC€HOMHOM
WHQOPMALUK, MOJEKYJSIPHBIX MEXaHU3MOB, ONPEACISIOMINX
HepecTPOKy MeTabOIMYeCKUX MPOIECCOB MPH CTPECCOBBIX
BO3/ICHCTBHAX, O3HAKOMJICHHE C COBPEMEHHBIMH METOJIAMH
aHamM3a pEryJATOPHBIX CHUCTeM in vitro W in  vivo,
MIPUHIIMIIAMH aHaJIHM3a PEryIaTOpHON nHpopmMalui in silico

Study of the general principles of regulation of cellular
processes at various stages of expression of genomic
information, molecular mechanisms that determine the
restructuring of metabolic processes under stressful
influences, familiarization with modern methods of
analysis of regulatory systems in vitro and in vivo,
principles of analysis of regulatory information in silico

dopmupyemsbie kommererimu / The formed
competences

[lpuMeHATP  NPUHOWOBI  PETYISIHMA  METaOOIMYeCKHX
MPOIIECCOB HAa PAa3JIMYHBIX CTAJUSX DIKCIPECCUU T'€HOMHOM
uHGOpPMAIIUK, METOJWYECCKHE IOAXOJbl K  YIYYIICHUIO
NPOU3BOJCTBEHHBIX M HSKOHOMHYECKHX XapaKTEePUCTHK H
MoKaszarenell MpOMyLEHTOB METOAaMHU in vivo M in vitro,
BBIACJICHUA U OUNCTKH ITPOAYKTOB OHMOTEXHOJIOTHHU

Apply the principles of regulation of metabolic
processes at various stages of expression of genomic
information, methodological approaches to improving
production and economic characteristics and indicators
of producers using in vivo and in vitro methods,
isolation and purification of biotechnology products

Pesynbrarel 00yueHus (3HaTh, YMETh,
BaaneTs) / Learning outcomes (know, be able
to, have skills in)

3HATB!

- o0LMe NMPUHLMUIBI PEryJALUN KJIETOYHBIX MPOLECCOB Ha
Pa3NMYHBIX CTAJUSIX 3KCIPECCHH TeHOMHOH HH(MOpMaIuu;-
TIPUHIIMITEI OPTaHU3aIlMM CEHCOPHBIX CHUCTEM, CHUTHAIBHBIX
KacKaoB M  PEryIsATOPHBIX  CeTel;-  0COOEHHOCTH
OpraHu3alyu U QYHKIHOHUPOBAHUS PETYIATOPHBIX CUCTEM B
KJIETKaX TpPO- M JSYKapUOT;- MOJEKYJApPHBbIE MeXaHU3MBI
B3aMMOJCHCTBUSl PETYJSTOPHBIX OENKOB C HYKJIEWHOBBIMU
KHCJIOTaMH;- OCHOBBI TEOPUH MHPOPMAIIMH B IPUMEHEHUH K
PETyNATOPHBIM CHCTEMaM, - MPUHLHUIBI JETEKIUN KIETKOMH
W3MEHEHUH OKpYyXarolield cpeapl W BHYTPUKIETOYHBIX
CTPECCOB M  OCOOCHHOCTH  DPETYJISTOPHBIX  CHCTEM,
KOHTPOJIMPYIOIIUX KJIETOYHBI TOMEOCTa3,- MEXaHU3MBI
aJanTauy KJIETKH K CTPECCOBBIM yCIIOBHSIM,- MOJIEKYJISIPHBIC
MEXaHHU3MBI MEXKJIETOUHBIX KOMMYHHUKAaIIUH,-
MOJIEKYJISIDHBIE ~ MEXaHWU3MBl ~ CUTHAIM3ALMM  MEXIY
MaTOTEHHBIMU U CUMONOTHYECKUMHI MUKPOOPTaHU3MaMH U UX
X035€BaMH;- MeXaHU3MbI KOHTpoisi ctabmnisHOocTH MPHK, B
TOM 4HCJIE NPUHLUIBL PEryJSIMH TpPU TOMOIIM MaJbIX

know:

- General principles of regulation of cellular processes
at various stages of expression of genomic information;-
Principles of organization of sensory systems, signaling
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;-
Fundamentals of information theory as applied to
regulatory systems, - Principles of cellular detection of
environmental changes and intracellular stresses and the
features of regulatory systems that control cellular
homeostasis,- Mechanisms of cellular adaptation to
stressful conditions,- Molecular mechanisms of
intercellular communication,- Molecular mechanisms
of signaling between pathogenic and symbiotic
microorganisms and their hosts;- Mechanisms of
mRNA stability control, including the principles of
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perynstopasix PHK 1 mexannsm PHK- unrepdepennum;
YMETB:

- TIOCTPOUTH MOJEIb  PETYIATOPHOIO MOTHBA;-
WACHTU(QHULINPOBATh PETYIATOPHBIE IOCIEIOBATEIFHOCTH B
OaKkTepUanbHBIX TEHOMAaX;- IUIAHUPOBaTh TI'€HETUYECKUE
MoIu(HUKALUN PETYIATOPHBIX CHCTEM, HEOOXOAWUMBIE [UIS
W3MEHEHUS  CBOMCTB  MHUKDOOpPraHM3Ma B  3aJlaHHOM
HaIIpaBJICHUU;- NPEUIOKUTh BO3MOKHBIE IIyTH IOBBILICHUS
WIH MTOHMKEHUS 9KCIIPECCHU ONpeAcICHHBIX
MeTa0OJIMUYECKHUX MyTEH 3a CUET BO3IACHCTBUS HAa U3BECTHBIC

pPeryiiaTOpHbIE  MpPOLECCHl;-  HCMOJB30BaTh 3HAaHHUA O
OPUHOUIAX —PEryIsALMM  MeTadoiIM3Ma INpH  CO3JaHHUU
OpPTraHU3MOB-TIPOJYLIEHTOB  KAaKHX-THOO  COEIMHEHHIA;-

OLICHHUTHh BO3MOXHBIC TIIOCJICACTBHA HW3MCHCHUS yCJIOBI/Iﬁ

regulation using small regulatory RNAs and the
mechanism of RNA interference;

be able to:

- construct a model of a regulatory motif; - identify
regulatory sequences in bacterial genomes; - plan
genetic modifications of regulatory systems necessary
to alter the properties of a microorganism in a given
direction; - propose possible ways to increase or
decrease the expression of certain metabolic pathways
by influencing known regulatory processes; - apply
knowledge of the principles of metabolic regulation
when creating organisms that produce certain
compounds; - evaluate the possible consequences of
changing cultivation conditions on the basic metabolic

KyJbTUBUPOBAaHHMs  JUIsi  OCHOBHBIX  Merabonmdeckux | processes of model organisms.
MPOIIECCOB MOJICTBHBIX OPTaHU3MOB have skills in:
BIIAJICTh: - basic skills in working with regulatory sequence
- 0a3oBbIMM HaBbIKaMH paboThl ¢ ©Oa3amu gaHHbIX | databases; - methods for identifying and analyzing
peryJsITOPHBIX ~ HOCJEIOBaTeNbHOCTEH; -  Meromamu | regulatory sequences.
UICHTU(HUKALTIH u aHanm3a PETyISTOPHBIX
IOCJIEOBATENBHOCTEN
Cemectp nzyueHus y4eOHON TUCIMIUIMHBL, 8 8
moyiist / Semester of study
IpepexBusutsl / Prerequisites Buoxumust Biochemistry
TpynoeMKOCTh B 3a4€THBIX €AMHUIIAX 3 3
(xpeaurax) / Credit units
KonnuecTBo ayTMTOPHBIX YacOB U 4acoB 54/66 54/66
camocrosiTenbHON pabotsl / Academic hour of
students' class work, hours of self-directed
learning
TpeboBanus U GopMbl TEKyIIEH U Konrponbnas padora, pedepar Test, essay
NpOMeXyTO4YHOM artectanuu / Requirements OKk3aMeH Exam

and forms of current and interim certification
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Cneuunanbaocts / Speciality: dynnamenranbias u npukiaaHas ouorexnonorus / Fundamental and Applied Biotechnology
Yyeonas nucuuminna «CelieKIUs NPOAYLEHTOB», MOAY./Ib « TeXHOI0rMM MeTaG0/IMYeCKOoiil HHKEHePHID» /
Academic discipline « Selection of producers », module « Metabolic engineering technologies »

Kpatkoe conepikanue y4eOHON TUCITUTITHHBI, CrnocoObl  monydeHuss — MpoMbInuieHHBIX — mrammoB- | Methods for obtaining industrial strains producing

moxyns / Brief summary NPOIYICHTOB  pa3IM4HBIX  OHMONOrMYecKH  akTHBHBIX | various biologically active compounds, as well as the
COeNMMHEHMI, a TaKKke NOpUMEHeHHWe  nomydeHHbIx | application of the obtained theoretical knowledge in
TEOPETHUECKNX 3HaHUM B manbHeimeii mpaxTryeckoit | further practical activities
JESATEILHOCTH

dopmupyemsbie komnerenimu / The formed [Mpumensaty  mpuHmMnbl — perymsinud  Metabonmmueckux | Apply the principles of regulation of metabolic

competences

MPOIIECCOB HAa PA3IMYHBIX CTAJUAX DKCIPECCUU TCHOMHOM
HHPOPMAIIUK, METOJANYECKUE TMOMXOAbl K  yIYUIICHHIO
MMPOU3BOJACTBCHHBIX MW OJKOHOMHYCCKHUX XapPaKTCPUCTUK U
roKasareyieldl MpOJYyLEHTOB METOJaMH in Vivo H in vitro,
BBIJICIICHUS] U OYMCTKHU MPOJYKTOB OMOTEXHOIOTUU

processes at various stages of expression of genomic
information,  methodological  approaches to
improving production and economic characteristics
and indicators of producers using in vivo and in vitro
methods, isolation and purification of biotechnology
products

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

3HATh:

— CHocoObl TEHETHYECKOr0 KOHCTPYHPOBAHMS IITAMMOB-
HPOJYIIEHTOB OHOJIOTMYECKH aKTHBHBIX COCIUHEHHH iN VIVO
u in Vitro; — mpuHIMIIE MOA00pa MCXOMAHOTO IITaMMa IS
CEJIEKITUH, TPEOOBAHMUS, MPETBIBISEMbIE K MTPOMBIIIIEHHBIM
HITAMMAaM;

YMETh:
— TPUMEHATh TIOJIYYEHHbIE TEOPEeTHYECKHe 3HAHUS B
JaJbHEHIIeH MpaKTHYECKOH NEesTeIbHOCTH; — NPHUMEHSTH

MOJTy4CHHBIC TEOPETHUECKUE 3HAHUS MMPHU U3YyYEHHH IPYTHX
OMOJIOTHYECKUX TACIIUIUINH;

BIIAJIETh:

— METOJAaMU IIOATOTOBKH UCXOMHBIX IITAMMOB K CEJIEKIUU; —
NpreMaMH  TOJAYYEHHS  MPOIYIECHTOB  IEPBHYHBIX U
BTOPWYHBIX ~ METa0ONNTOB, —  HAaBbLIKAMHM  CO3JaHUSA
MPOJYIIEHTOB C HWCIMOJIb30BAHHEM MyTareHesa in Vivo u in
vitro.

know:

- methods of genetically constructing strains
producing biologically active compounds in vivo
and in vitro; - Principles of selecting a source strain
for selection, requirements for industrial strains;

be able to:

- apply acquired theoretical knowledge in further
practical activities; - Apply acquired theoretical
knowledge in the study of other biological
disciplines;

have skills in:

- methods of preparing source strains for selection; -
techniques for obtaining producers of primary and
secondary metabolites; - Skills in creating producers
using in vivo and in vitro mutagenesis.

CemecTtp n3ydeHus yaeOHON AUCIIUTUINHEI, MOYJIIS
/ Semester of study

8

8

Ipepexsusutsl / Prerequisites

I'ennas HWHKCHCPUA

Genetic engineering
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TpymoeMKoCTh 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

TpeGoBanus u GOpPMBI TEKYIIEH 1 TPOMEKYTOUHON KonrtponsHas paborta, pedepar Test, essay
arrecranuu / Requirements and forms of current 3ager Credit
and interim certification
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Cneuunanbaocts / Speciality: dynnamenranbias u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
YyeOHasi TUCHUTIINHA «IKOJIOTHS M PAIIMOHAJIbHOE MPHPOIOTIOIL30BaAHIE», MOAYJIb « JKOJIOTHsI U 3arpsi3HeHHe OKPY:KaoLeil cpeabl » /
Academic discipline «Ecology and Nature Management », module « Ecology and environmental pollution »

Kpatkoe coneprxkanue yueOHOi
JMCIMIUTMHBL, Moyt / Brief summary

YcBoeHrE COBPEMEHHBIX HAYYHBIX 3HAHUN O OpraHU3aluU U
(byHKITMOHUPOBaHUU OMOJIOTUYECKUX cucTeM
HaJOPTraHU3MEHHOI'O YPOBHS U UX B3aUMOJCHCTBUU CO Cpeloi

Learning modern scientific knowledge about the
organization and functioning of biological systems at the
supra-organism level and their interaction with the
environment

dopmupyemsbie kommerenimun / The formed
competences

[IpumeHaTs 3HAHUS CTPYKTYpPHOH W  (YHKIMOHAIBHOM
OpraHM3alliyd  TOMYJSIIHUKA, JKOCHCTEeM, Ouocdhepsl  As
oOecriedeHus] WX CTAOMIBHOrO (DYHKIIMOHUPOBAHHSA, B TOM
yuciae B YCIOBUSAX  BO3JACHCTBUSL KCEHOOMOTHKOB, U
ONITUMM3ALUH [IPUPOAONOIb30BAHUS

Apply knowledge of the structural and functional
organization of populations, ecosystems, and the
biosphere to ensure their stable functioning, including
under conditions of exposure to xenobiotics, and to
optimize environmental management

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

3HaTh:
- OCHOBHblE  IOHSTHSA, 3aKOHBl  CTPYKTypHOH U
(yHKINOHAIBHOU OpraHu3aluu Ha/I0praHU3MEHHBIX

OuocucTeM; - COBpEMEHHbIC TIOOAbHbIE M PETHOHATIbHBIC
9KOJIOTUYECKHE MPOOJIEeMbl U MPUYUHBI UX BO3HHUKHOBEHHS; -
pouib YeoBeKa B obecredeHn cTabHIBHOTO
(YHKIIMOHUPOBAHUS TTOMYJIALNHI, 9KOCUCTEM, OHOC(EpHI;
YMETh:

- UCIIOJIb30BaTh OCHOBHBIC 3aKOHBI YKOJIOTHH B MPAKTHYECKON
JEATENbHOCTH; - HCIOJIb30BaTh OKOJOTHYECKHE METOJbI
UCCJICJIOBAHUS B TIPUPOJIHBIX U MCKYCCTBEHHBIX OHOCHCTEM; -
NPUHUMATh DEIICHUs IMPAKTHYECKOTO XapakTepa ¢ LEJbo
9KOJIOTUYECKOH ONTHMHU3AUH TPUPOIOTIOIB30BAHUS

MMETh HaBbIK:

- HCIOJIb30BAHUSI DKOJIOTHYECKUX METOJIOB HCCIICOBAHUI B
NPUPOHBIX H UCKYCCTBEHHBIX OMOCHCTEMaX

know:

- the basic concepts, laws of structural and functional
organization of supra-organism biosystems; - current
global and regional ecological problems and the reasons
for their occurrence; - the role of humans in ensuring the
stable functioning of populations, ecosystems, and the
biosphere;

be able to:

- use the main laws of ecology in practical activities;

- use ecological research methods in natural and artificial
biosystems; - make practical decisions aimed at the
ecological optimization of nature management;

have skills in:

- using ecological research methods in natural and
artificial biosystems.

CemecTtp n3ydeHms y9eOHON AUCIUTUINHEI,
moyst / Semester of study

9

IMpepexBusutsl / Prerequisites

OcHoBbl 0otannky, OCHOBBI 300JIOTHH

Fundamentals of Botany, Fundamentals of Zoology
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TpymoeMKOCTh B 3a4ETHBIX SIHHUIIAX 3 3
(kpenmrax) / Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 50/58 50/58

camocTosTeIpHOM paboTsl / Academic hour
of students' class work, hours of self-
directed learning

TpeGoBanus u GopMBI TEKYIIEH 1
MPOMEKYTOYHOM aTTectanuu /
Requirements and forms of current and
interim certification

[IpoekT, KOHTpOJIBHAS padoTa
DK3aMeH

Project, test
Exam
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Cneuunanbaocts / Speciality: dynnamenranbias u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
YueOHas TuCHUILUIMHA «3arpsi3HeHHe OKpY:Kalolleii cpebl ¢ 0CHOBAMH IKOTOKCHKOJIOTHI», MOAYJIb « JKOJIOTHS U 3arpsi3HeHNe OKpY:Kalolleii cpeabl » /
Academic discipline «Environmental Pollution with Fundamentals of Ecotoxicology», module « Ecology and environmental pollution »

Kpatkoe coneprkanue yueOHO
JMCIMIUTMHBL, Moyt / Brief summary

CdopmupoBath cucTeMy 3HaHUH O 3arpsI3HCHUH OKPYXKaroIIen
CPEeIbl, TUMAaX U MCTOYHUKE OCHOBHBIX JKOMOJUTIOTAHTOB, UX
BO3ICHCTBHHM Ha (HH3HOJOTO-OMOXMMHYECKHE IPOIECCHl B
JKUBBIX CHCTEMaX, a TAKIKE O METO/IaX MOHUTOPUHTA COCTOSIHUS
OKpY>KaroIen Cpeibl  croco0ax CHIKCHUS 3arps3HEHMUS

To create a knowledge system about environmental
pollution, the types and sources of major pollutants, their
effects on the physiological and biochemical processes
in living systems, as well as about methods for
monitoring the environment and ways to reduce
pollution

dopmupyemsbie kommerenimun / The formed
competences

[IpumenaTs 3HAHUS CTPYKTypHOM ¥  (PYHKIMOHAIBHOW
OpraHu3alMyd  TOMYJISIIWH, SKocucTeM, Ouocdepbl s
oOecriedeHus] WX CTAOWIBHOrO (DYHKIMOHWPOBAHHS, B TOM

Apply knowledge of the structural and functional
organization of populations, ecosystems, and the
biosphere to ensure their stable functioning, including

quciie B YCIOBHSAX  BO3JEHCTBUS  KCeHOOMOTHMKOB, u | under conditions of exposure to xenobiotics, and to
ONITUMH3ALIUH TPUPOAONOIH30BAHUS optimize environmental management
PesynbTarel 00yueHHs (3HATH, YMETh, 3HATh! know:

BaaneTs) / Learning outcomes (know, be
able to, have skills in)

- €CTECTBEHHBIC M AHTPOINOTCHHBIC MCTOYHHUKH 3arpsA3HCHUS
OKPYKaIOIIEH Cpelibl; - MPUHIHUIIBI KJIacCH(DUKAIUK U OOILYI0
XapaKTePUCTHKY OCHOBHBIX KJTACCOB 3KOIOJUIIOTAHTOB; -
3¢ (}EKThl SKOMOJUTIOTAHTOB Ha (hU3MOJIOT0-OMOXUMHUECKUE
MPOIIECCHI HA Pa3HbIX YPOBHAX OPraHU3AI[MU )KUBBIX CHCTEM U

9KOCHCTEMY B  LEJIOM; - MEXaHHU3Mbl  MOIJIOIICHUS,
OMoakKyMyJislusi, OuoTpaHchopMallik H  OHOJErpajaluu
3arps3HSAIONIMX ~ BEMIECTB; - METOABl  OHOJOTMYECKOro

TECTUPOBAHMS U OLICHKH 3KOJIOTHYECKUX PHCKOB;

YMETh:

- UCTOJIb30BaTh TEOPETHUECKUE 3HAHHSA B KAa4eCTBE HAYYHOMU
OCHOBBI JUI1 ONTHMHU3ALUU NPUPOJONOIB30BAHMS, CENBCKOTO
X03s1ICTBa, OMOTEXHOJIOTHH U OMOMHXEHEPUH; - MPUMEHSTH Ha
MPAaKTUKE 3HAHWS O KJIETOYHBIX W MOJEKYJIAPHBIX OCHOBAX
MOCTYIUICHUsI, OMOaKKyMyJsilMM W OuoTpaHcdopMmanuu
9KOTOJIIOTAHTOB; - MPUMEHITh METOIBl XUMHUIECKOTO aHaJH3a
JUIT WaeHTHOUKAMA W KiIacH(QUKau KCEHOOMOTHKOB B
OKpYyKarolmen cpene; - HCIIOJIb30BaTh METO/IBI
OMOTECTUPOBAaHUSI ANl JKOJOTO-TOKCHYECKOH  OLEHKH
3arpsI3HSIONINX BEIIECTB;

- natural and human-made sources of environmental
pollution; - principles of classification and general
characteristics of the main classes of ecopollutants; -
effects of ecopollutants on physiological and biochemical
processes at different levels of organization of living
systems and the ecosystem as a whole; - mechanisms of
absorption, bioaccumulation, biotransformation, and
biodegradation of pollutants; - methods of biological
testing and environmental risk assessment;

be able to:
- use theoretical knowledge as a scientific basis for
optimizing  natural  resource  use, agriculture,

biotechnology, and bioengineering; - apply knowledge of
the cellular and molecular bases of ecopollutant uptake,
bioaccumulation, and biotransformation in practice; - use
chemical analysis methods to identify and classify
xenobiotics in the environment; - use biotesting methods
for the ecological and toxicological assessment of
pollutants;

have skills in:
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HNMCTDHb HaBBIK:

- mastering the main techniques of environmental

- BIAaIeHWs OCHOBHBIMH IpHeMamu OuomouuTOopmHra | biomonitoring; - methods for analyzing the toxicity of
OKpY)Karolleil cpempl, - BIaJeHHWs MeToiAamMu aHanmsa | ecopollutants using plant organisms; conducting
TOKCHYHOCTH  OKOIOJUTIOTAHTOB €  HWCHojb3oBaHueM | research, analyze data, and present results used in
paCTUTENBHBIX ~ OpPraHW3MOB;, -  BIAACHUs  Merojamu | ecotoxicology.
UCCIICIOBAHUs,  aHaluW3a  JAHHBIX W IPEJCTABICHUS
pE3yJIbTaTOB, KOTOPbIE HCIOIb3YIOTCS B SKOTOKCHKOJIOTHH.

CemecTp uzyueHus y4eOHON TUCIMIUIMHBL, 9 9

moyist / Semester of study

IpepexBusuts / Prerequisites Buoxumust Biochemistry

TpyaoeMKOCTh B 3aU€THBIX SAMHHIIAX 3 3

(xpeamrax) / 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
MPOMEKYTOYHOM arTecTaruu /
Requirements and forms of current and
interim certification

[Ipoekt, KoHTpOIBHAS paboTa
DK3aMeH

Project, test
Exam
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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
YueOHas qucHUINHA « BHOTEXHOI0TMA 0YHCTKH NMPOMBIIIEHHBIX 0TX00BY», MOAYJb «JKOJIOTHSI U 3arpsA3HEHNE OKPY:Kalolleil cpeabn /
Academic discipline «Biotechnology of Industrial Waste Treatment», module « Ecology and environmental pollution »

Kpatkoe coneprkanue yueOHO
JMCIMIUTMHBL, Moyt / Brief summary

dopMupoBaHKE NPEICTABICHUH 00 OCHOBHBIX HAITPABIICHUSX,
COBPEMEHHOM  COCTOSSHUM W  TEPCIEKTUBAX  Pa3BUTH
OMOTEXHOJIOTHH B BOIIPOCAX OXPAaHBI OKPYIKAIOIIEH CPeIbI

Forming ideas about the main directions, current state,
and development prospects of biotechnology in
environmental protection issues

dopmupyemsbie komnerenimun / The formed
competences

[IpumenaTp 3HAaHUS CTPYKTYpHOH W  (YHKIMOHAIBHOM
OpraHu3alMyd  TOMYJSIIWH, SKocucTeM, Owmocdepbl s
obOecriedyeHnsT UX CTAOMIBHOTO (PYHKIIMOHUPOBAaHUS, B TOM

Apply knowledge of the structural and functional
organization of populations, ecosystems, and the
biosphere to ensure their stable functioning, including

quciie B YCIOBHSAX  BO3ACHCTBUS  KceHOOMOTHKOB, u | under conditions of exposure to xenobiotics, and to
ONITUMH3ALIUH TPUPOAONOIH30BAHUS optimize environmental management
PesynbTarel 00yueHus (3HATH, YMETH, 3HATB: know:

BaaneTs) / Learning outcomes (know, be
able to, have skills in)

- OCHOBHBIC HAIIPaBJICHHS HCIOIb30BAHUS OMOTEXHOIOTHH B
00J1acTH OXpaHbI OKPY’KAIOIIEH CpeIbl; - OMOTEXHOIOTUIECKHE
METOJbl OUUCTKHU ITOYBBI, BOAbI U BO3AYyXa OT 3arpsA3HAIOIMINX
BEIIECTB; - MPUHIMIBI PabOTHl COOPYKEHUH OHMOIOTHIECKOM

OYHCTKH; TEPCICKTUBHBIC HANPABICHHS 3KOJOTHYECKON
ounotexHonoruu B Peciybnuke benapyce;
YMETb:

- MPOBOJUTH TOUCK W aHAJIM3 COBPEMEHHBIX JTHUTEPATYPHBIX
WH(GOPMAITMOHHBIX HMCTOYHUKOB I10 Pa3jMYHBIM acleKTaM Hu
npobjeMaM KOJIOTHIECKONH OMOTEXHOJOTHHU; - OCYIIECTBIST
monoop OWONOTHYECKHX OOBEKTOB Ml 00E3BPEKUBAHUS
OTXOJIOB;

HAMETH HaBBIK:

- MPUMEHEHHUS MUKPOOHMOIIOTHUECKUX METOJIOB HCCIICOBAHMUS
BOJIBI, IIOYBHI M BO3TyXa.

- the main areas of biotechnology use in environmental
protection;

- biotechnological methods for cleaning soil, water, and
air from pollutants;

- principles of how biological treatment facilities work;

- promising directions of ecological biotechnology in the
Republic of Belarus;

be able to:

- search for and analyze modern literature and
information sources on various aspects and problems of
ecological biotechnology;

- select biological objects for waste neutralization;

have skills in:

- using microbiological methods to study water, soil, and
air.

CemecTtp n3ydeHHs y9eOHON AUCIUTUINHEI,
moyiist / Semester of study

9

9

Ipepexsusutsl / Prerequisites

buorexnonorus IIPOKAPUOT 1 IpH6OB

Biotechnology of Prokaryotes and Fungi

TpymoeMKOCTh B 3a4ETHBIX €THHUIIAX 3 3
(xpenmrax) / Credit units
KosnruecTBO ayIMTOPHBIX YaCOB U YaCOB 46/62 46/62

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

TpeGoBanns u GopMBI TEKYIIEH I
MPOMEKYTOYHOM arTectanuu /
Requirements and forms of current and
interim certification

[IpoekT, KOHTpPOJIBHAS padoTa
3auer

Project, test
Credit
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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
Yueonas qucuuminna «buorpancopmanus BemecTs», MOAYJIb « JKOJIOTUS U 3arpsi3HEHUE OKPY:KaIoLeii cpeasl » /
Academic discipline «Biotransformation of Substances», module « Ecology and environmental pollution »

Kpatkoe coneprkanue yueOHO
JMCIMIUTMHBL, Moyt / Brief summary

CdhopmupoBaTe LENOCTHYIO CHUCTEMY 3HAHUH 00 OCHOBHBIX
MyTSX ouotpanchopmannu qy’KepOAHBIX BEIIECTB,
MOCTYIAIOIINX B )KUBbIE OPraHU3Mbl, MEXaHU3MAaX PETYJIILNUU U
B3aMMOCBS3H METa0OIMUECKIX MPOLIECCOB OnoTpaHchopmanyu

To form a complete system of knowledge about the main
pathways of biotransformation of foreign substances
entering living organisms, the mechanisms of regulation,
and the interconnection of metabolic biotransformation
processes

dopmupyemsbie kommerenimun / The formed
competences

[IpumeHaTs 3HAHUS CTPYKTYpPHOH W  (YHKIMOHAIBHOM
OpraHu3allud  HOMYJSIUMH, SKocucTeM, Ouocdepbl  Ams
oOecriedeHus] WX CTAOWIBHOrO (DYHKIMOHWPOBAHHS, B TOM

Apply knowledge of the structural and functional
organization of populations, ecosystems, and the
biosphere to ensure their stable functioning, including

guciae B YCIOBHMAX  BO3leiicTBhsA  kKceHoOHOTHMKOB, u | under conditions of exposure to xenobiotics, and to
ONTHMH3AIUH TPUPOIOTIOTH30BAHHSI optimize environmental management

Pesynbrarel 00yueHus (3HaTh, YMETh, 3HATh: know:

BaaneTh) / Learning outcomes (know, be - MexaHm3Mbl  Omotpanchopmarmu  tuApoduibpHeIx  u | - mechanisms of biotransformation of hydrophilic and

able to, have skills in) ruapooOHBIX KCEHOOMOTHKOB U Tokcuueckux Beriect | hydrophobic xenobiotics and toxic substances of
SHIOTEHHOTO  TPOMCXOXKICHUS, -  BHYTpUKJIeTouHyro | endogenous origin; - intracellular localization and
JOKaNM3anu ¥ (Qu3MKo-xumHu4eckue, Ouoxummueckue | physicochemical, biochemical properties of enzymes of
cBoiictBa  (epmeHTOB  cucTeMbl  OmorpaHchopmarmu | the xenobiotic biotransformation system; the main types
KCEHOOUOTHKOB; OCHOBHBIE THUTIBI peakimii | Of reactions of biotransformation of xenobiotics, their
ouorpancopman  KCeHOOMOTHKOB,  HMX  BHAO- U | Species and tissue specificity; - mechanisms of multilevel
TKaHecHeupuIHOCTh, - MeXaHu3Mbl ~ MHOTOypoBHeBoii | regulation of biotransformation of substances; features of
peryisiun - Ouorpancdopmarmu - BemiectB;  ocobennoctu | biochemical mechanisms  of  adaptation  of

OMOXMMHUYECKUX MEXaHU3MOB aJanTaliy (QIIOTeHETHYECKU
pa3jIMuYHBIX OPraHU3MOB K  BO3JCHCTBUIO  HEraTHBHBIX
(U3MYECKUX U XUMHUYECKUX (DAKTOPOB OKPYIKAIOIIEH CPEeIIbl;
WHUIIMAPOBAHUE  CBOOOJHO-PAJMKANBHBIX  pEaKiuil U
MEPEKNUCHOTO OKHUCIIEHUSI B pe3ysibTaTe OHOTpaHC(hOpMaIiy;
MyTH 3alIUThl OpraHu3Ma OT JSHCTBHS CBOOOIHBIX PAHKAJIOB;-
OMOTEXHOJIOTUYECKHE TPOIECCHl € ydacTueM (HepMEHTOB
ouoTpanchopMaluiu KCEHOOMOTHKOB; - HOBEHIIHE
JOCTHXKCHHS W IPAKTHYECKOE HCIOJIb30BaHUE JAaHHBIX B
obnactu 6MoTpaHchOPMAIH BEIIECTB B PA3ITUYHBIX 00JIACTIX
XO3SIMCTBEHHOU JESITENHHOCTH: OMOTEXHOJIOTHMH, DKOJOTHH,
MEIMITMHEI, CETLCKOTO XO3IHCTBA;

phylogenetically different organisms to the impact of
negative physical and chemical environmental factors;
initiation of free-radical reactions and peroxidation as a
result of biotransformation; ways to protect the body from
the action of free radicals;- biotechnological processes
involving enzymes of biotransformation of xenobiotics; -
the latest advancements and practical applications of data
in the field of substance biotransformation across various
sectors: biotechnology, ecology, medicine, agriculture;
be able to:

- use knowledge of xenobiotic biotransformation to
explain the key processes occurring in living organisms;

124




YMETh:
- WCTIOJIL30BaTh 3HAHUSA OMOTpaHChOpPMAIH KCEHOOMOTHKOB:
JUISE OOBSCHEHUS BaXKHEHIIUX MPOIECCOB, MPOTEKAOIIUX B
JKUBBIX OPTaHWU3MaXx; - MPOTHO3UPOBATh U3MEHEHHS B 0OMEHe

BEUICCTB MPU  HAPYUICHMH  MPOTCKAHUS  IPOIIECCOB
omotpanchopmarymy;
BIIQJICTh:

- METOJlaMH HCCJIEJIOBaHHs IPOLECCOB OnoTpaHchopmanmu
BEIECTB Ul PEIICHUS HAYYHBIX M IMPAaKTHYECKHUX 3a/1a4 B
obyacTi OMOTEXHOJIOTHH, JKOJOTWH; - HaBBIKAMH IIOWCKa,
nogdopa H HCIONB30BaHUS WHPOPMALUK MO BOIMpPOCAM
omorpanchopManiu  BEUIECTB, - OCHOBHBIMH IIpHEMaMH
00pabOTKH 1 aHAJIN3a SKCIIEPUMEHTAIBHBIX TaHHBIX.

- predict changes in metabolism when biotransformation
processes are disrupted;

have skills in:

- research methods for studying substance
biotransformation processes to solve scientific and
practical tasks in biotechnology and ecology; - searching
for, selecting, and using information on substance
biotransformation; - basic techniques for processing and
analyzing experimental data.

CeMecTp u3ydeHus1 y4eOHOM JUCIIUILINHEI,
moyisi / Semester of study

9

9

Ipepexusutsl / Prerequisites

bruoxumust, bruotexHonorus mpokapuoT u rpudoB

Biochemistry, Biotechnology of Prokaryotes and Fungi

TpynoeMKOCTh B 3a4€THBIX EAMHHIIAX 3 3
(xpeamrax) / Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 46/62 46/62

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

TpeboBanus U PopMbI TEKyLICH U
MPOME)KYTOYHOM aTTecTarnuu /
Requirements and forms of current and
interim certification

[Ipoekt, KOHTpOIBHAS paboTa
3auer

Project, test
Credit
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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
YueoOnas qucuuninHa «buomarepuans», Moayiab « buomMarepuaibl U CHHTeTHYeCKast OMOIOTHSD» /
Academic discipline «Biomaterials», module «Biomaterials and Synthetic Biology»

Kpatkoe coneprkanue yueOHO
JMCIMIUTMHBL, Moyt / Brief summary

[Tomyuenue 0a30BBIX 3HAHUH W W3YYCHHE OCHOBHBIX
CTPYKTYPHBIX u (hU3UKO-MEXaHUYECKUX CBOICTB
OmoMaTepuanoB, OMOJOTUYECKUX TKaHEH, a TaKkKe HM3ydYeHHe
OCHOBHBIX METOJIOB W IOAXOJIOB K MaTeMaTHYCCKOMY
MOJICINPOBaHNUIO0  (YHKIMOHUPOBAaHUS OWOMATEepHaIoB U
PEIICHUIO TPUKIATHBIX 3aa4 C HWCIOJIb30BAHUEM TOHSATHN
OMOCOBMECTUMOCTH,  TIOTEpM  HECYIIeW  CIIOCOOHOCTH,
KPUTEPHEB U YCIOBHH pa3pylieHus Ajisi OnoMaTepraioB

Gaining basic knowledge and learning about the main
structural and physical-mechanical properties of
biomaterials and biological tissues, as well as studying the
main methods and approaches to mathematical modeling
of biomaterial functioning and solving applied problems
using concepts like biocompatibility, loss of load-bearing
capacity, and criteria and conditions for the failure of
biomaterials

dopmupyembie komrerennuu / The formed | Mcmonb3oBate  MeTomuueckue mnpuembl  cuHTeTHueckoi | Use synthetic biology techniques to design and create new
competences Ouosoruu Il MPOEKTHUpOBaHMs ©  co3manus HOBBIX | biological —systems with desired properties and
OMOJIOTMYECKMX CHUCTEM C 3aJaHHBIMH CcBoMicTBaMu M | biomaterials
OroMaTepuaioB
Pesynbrarel 00yueHus (3HaTh, YMETh, 3HATh: know:

BaaneTs) / Learning outcomes (know, be
able to, have skills in)

OCHOBHBIC OJKCHECPUMCHTANbHBIE H  (DU3UKO-MEXaHHUYCCKHE
3aKOHOMEPHOCTH BO3HHMKHOBEHHUS YIPYTHX W HEYIPYTHUX
nedopMaiii B OnomaTepuaiax, OMOJIOIHYSCKUX TKAHIX U UX
3aMEHUTENISIX; - OCHOBHBIC ONPENEINSAIONINE  yPaBHEHHUS
MEXaHUKM OWOMaTepHalioB, a TaKKe aHATUTHYECKUE
COOTHOIICHUSI MEXJIy HAIMPSDKCHUSAMU M JAeQOopMaiusaMu JIIst
YIOPYTUX U HETUHEWHO YIPYTUX MaTepHaioB OMOMATEpHAIIOB;
- METOJbl SKCIEPUMEHTAIILHOTO OMPEICICHHUS MEXaHMUECKIX
XapaKTEPUCTUK OMOMAaTEpUAIIOB, OMOJIOTHYECKUX TKAHEeH U UX
3aMEHUTEJICH; - OCHOBHBIC THIBI 33J]ad MEXAHUKU JKHUBBIX
CUCTeM, OHOMAaTepuaNioB, OWOJIOTMYECKMX TKaHEH H UX
3aMEHHUTENIeH, a TaKKe MOAXOAbl K PEIICHUI0 TaKUX 3ajad,
OCHOBaHHbIC Ha 0a3¢ TECOPETUYCCKOW MEXAaHHUKH U MEXaHUKHU
Je(hOpMUPYEMOTO TBEPJIOTO TEINA;

YMETh:

(GOopMyJIUPOBaTh OCHOBHBIC SKCIIEPHUMEHTAIbHbIE U (U3UKO-
MEXaHUYECKHUE 3aKOHOMEPHOCTH BO3HHUKHOBEHHS VIPYTUX U
Heynpyrux nedopManuii B Onomarepuanax, OMOJOTHYECKUX
TKaHSIX M HUX 3aMEHHUTENSIX, - (OPMYJIUPOBATH OCHOBHBIC

- the main experimental and physico-mechanical patterns
of the occurrence of elastic and inelastic deformations in
biomaterials, biological tissues, and their substitutes; - the
basic governing equations of biomaterials mechanics, as
well as analytical relationships between stresses and
strains for elastic and nonlinearly elastic biomaterial
materials; - methods for experimentally determining the
mechanical characteristics of biomaterials, biological
tissues, and their substitutes; - the main types of problems
in the mechanics of living systems, biomaterials,
biological tissues, and their substitutes, as well as
approaches to solving such problems based on theoretical
mechanics and the mechanics of deformable solids;

be able to:

- formulate the main experimental and physico-
mechanical patterns of the occurrence of elastic and
inelastic deformations in biomaterials, biological tissues,
and their substitutes; - Formulate the main governing
equations of biomaterial mechanics, as well as analytical
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OTpeNleNIAIONINe YpaBHEHHS MEXaHWKH OHnoMaTepualioB, a
TaKOKe aHAJTMTUYECKHE COOTHOIICHHS MEXKTy HAIPSDKCHUSIMH 1
nebopmamusiMu - IS yOPYrMX M HEJIMHEHHO — yIPYTHX
MaTepuajoB  OMOMATepUaloB, - MNPUMEHATH  METOJBI
9KCTIEPUMEHTAIILHOTO OTpeIeIICHUS MEXaHHUYECKHX
XapaKTEepUCTUK OMOMaTepranoB, ONOJOTHYECKUX TKaHEeH U X
3aMEHHTEeNeH, a TaKkke aHAIW3UPOBaTh  Pe3yJIbTaThl
SKCIICPUMCEHTOB; - PCIIaThb OCHOBHLIC THUIIBI 3aJa4 MCXAaHWKHU
JKMBBIX CHCTEM, OMOMaTEepHAIIOB, OMOJIOTUYECKUX TKAaHEH U UX
3aMEHHUTENeH, a TAKKe TPUMEHSTH MOXObI K PEIICHUIO TAKHUX
3aja4, OCHOBaHHBIE Ha 0a3e TEOPETHYECKOW MEXaHHKH H
MEXaHUKH 1e(hOpMHUPYEMOT0 TBEPAOTO Tea;

MUMETh HaBBIK:

- aHaimm3a W OOpabOTKM  PE3yNbTaTOB  HATYPHBIX
OKCTIIEPUMEHTOB TI0 OMNpEACTICHUIO (PH3UKO-MEXaHUIEeCKUX
MapaMeTpoB OMOMAaTEpHANIOB, OMOJOTHYECKUX TKaHEW W WX
3aMEHUTEIIEN; - HPUMEHEHHS METOJIOB U MOAX0/IOB K PELIEHUIO
3a1aq TEOPETUIECKOMN MeXaHUKH " MEXaHUKH
nepopmupyeMoro  TBepIOro  Telda  NPUMEHUTENBHO K
OnomMaTeprasiaM, OMOJIOTHYECKHUX TKaHEH W X 3aMEHUTEIEH.

relationships between stresses and strains for elastic and
nonlinearly elastic biomaterial materials; - apply methods
for experimentally determining the mechanical
characteristics of biomaterials, biological tissues, and
their substitutes, and analyze the results of experiments;

- Solve the main types of problems in the mechanics of
living systems, biomaterials, biological tissues, and their
substitutes, as well as use approaches to solving such
problems based on theoretical mechanics and the
mechanics of deformable solid bodies;

have skills in:

- analyze and process the results of hands-on experiments
to determine the physical and mechanical parameters of
biomaterials, biological tissues, and their substitutes;

- apply methods and approaches to solving problems in
theoretical mechanics and solid mechanics as applied to
biomaterials, biological tissues, and their substitutes

CemecTtp u3ydeHus y4eOHON AUCIUTUIAHEI,
moyiisi / Semester of study

9

9

IMpepexsusutsl / Prerequisites

]_[I/ITOJ'IOFI/IFI W TUCTOJIOT U

Cytology and histology

TpynoeMKoCTh B 3a4€THBIX €NHHIIAX 3 3
(xpeamrax) / Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 36/54 36/54
camocrosiTenbHON pabotsl / Academic hour

of students' class work, hours of self-

directed learning

TpeboBanus U GopMbI TEKyIICH 1 TecTol Tests
NPOMEXYTOYHOM arTectanuu / DK3aMeH Exam

Requirements and forms of current and
interim certification
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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
Yyeonasi nucumminna «BBeenue B CHHTETHYECKYI0 GHOJIOTHIO», MOAY.Ib « BHOMaTepuaibl U CHHTeTHYecKast GUOIOrHsD /
Academic discipline «Introduction to Synthetic Biology», module «Biomaterials and Synthetic Biology»

Kpatkoe conepxanue yueOHOU ChopmupoBare  mpeacTaBlICHUE 0 npunimnax — u | Get an understanding of the principles and

JTUCIUIUTHHB, MoyJ1st / Brief summary METOJONIOTHYECKUX  OCHOBaxX CHHTeTHuUeckod Owmomoruu, | methodological foundations of synthetic biology, learn
MOHMMaHWE OCHOBHBIX  IPUHIOWIOB  jau3aiiHa  HOBHIX | the basic principles of designing new biological systems
OMOJIOTMYECKMX CUCTEM C 33aJaHHBIMH CBOMCTBaMH, 1aTh 0030p | With specific properties, and get an overview of the
MPUKIAJHOTO TpHUMEHeHHus paspaborok  cuHTetHueckoit | applied uses of synthetic biology developments
Omoorun

dopmupyemsbie komrerenin / The formed | Mcmons3oBath  MeTommueckue  mnpueMsl  cuHTernueckoit | Use synthetic biology techniques to design and create new

competences OvomoruM  JUIA  TPOEKTHpOBaHMS MW co3manus  HOBBIX | biological systems with desired properties and
OMOJIOTMYECKMX CHUCTEM C 3aJaHHBIMH CBolictBaMu M | biomaterials
OroMaTepranoB

Pesynbrarel 00yueHus (3HaTh, YMETh, 3HATh: know:

Biazeth) / Learning outcomes (know, be - OCHOBHBbIC  MpPUHIMIBI  KOHCTPyMpOBaHHs ~ HOBBIX | - the basic principles of designing new biological

able to, have skills in) OMOJIOTMYECKUX YCTPOMCTB M cHCTeM; - Xapakrtepuctuku | devices and systems; - the characteristics of main genetic

OCHOBHBIX T€HHO-WHXEHEPHBIX HMHCTPYMEHTOB M OOJIACTH WX
MPUMEHEHUSI B CHUHTETHUYECKOM OMOJIOTUH; - TEOPETHUECKHE
OCHOBBI HEMaTPUIHOTO CHHTE3a HYKJICOTHTHBIX
MOCJIETIOBATEIBHOCTEH N Vitro 1 cOOPKH CHHTETUYECKMX T€HOB
Y FEHOMOB; - HPUHIUIBI ¥ Chepbl MPUMEHEHUS TEXHOJOTHU
peIaKTUPOBAHUS TEHOMOB; - TOJXOAbl K HW3MEHEHUIO
nocnenoBatenbHocTed JIHK myTém HanpaBlieHHOHN 3BOJIOLNH,
METOJIBI CO3JJaHUsI ¥ BBICOKOTPOM3BOIUTENHHOTO CKPHHHUHTA
oubmuorex JIHK; - mpuHOUOBI cO3MaHUS MCKYCCTBEHHBIX
TeHHBIX CHUCTEM H PETYISATOPHBIX KOHTYPOB; - TIPUMEPHI
MPUMEHEHUsT pa3paboTOK CHHTETUYECKOW OWOIIOTHU B
MEMIIMHE, TPOMBIIUICHHOCTH, S9KOJIOTHH U (YHIAMEHTAJIbHBIX
HCCIICOBAHUAX.

YMETh:

- IJTAHUPOBATH XOJ MPOBEACHUS IKCIIEPUMEHTOB TI0 CO3TaHUIO
HOBBIX OMOJIOTMYECKHMX CHUCTEM C 3aJaHHBIMH CBOMCTBAMH, -
CBOOOZHO OpPHUEHTHPOBATHCS B HAYUYHBIX MyOIHMKAIMSIX I10
BONPOCaM JUCHHIUIMHBI, CTPYKTYPHUPOBaTh U TIOIMOIHATH
MOJIy4YEHHbIC 3HAHMS HOBBIMU JIAHHBIMH; - OCBAaHMBAaTh HOBBIC

engineering tools and their areas of application in
synthetic biology; - the theoretical foundations of
template-free synthesis of nucleotide sequences in vitro
and the assembly of synthetic genes and genomes;

- the principles and applications of genome editing
technology; - approaches to changing DNA sequences
through directed evolution, methods for creating and
high-throughput screening of DNA libraries;

- the principles of creating artificial gene systems and
regulatory circuits; - examples of the application of
synthetic biology developments in medicine, industry,
ecology, and basic research.

be able to:

- plan the course of experiments to create new biological
systems with specific properties; - navigate scientific
publications on the subject, structure the knowledge, and
update it with new data; - learn new methods in genetic
engineering and synthetic biology; - apply the acquired
knowledge in scientific and teaching activities;
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METOAMKH TeHHOH WH)KEHEPUH M CHHTETHUYECKOW OuoJoruu; -
UCIIONIb30BaTh  IIOJYYCHHbIE 3HAaHWA B  HAYy4HOH W
[earOTNYeCKON AeATeIIbHOCTH;

BIIQ/IETh!

- TOAXOJaMH K pa3paboTKe HOBBIX CHHTETHUECKUX MOJEKYI
JHK 1 HCKyCCTBEHHBIX T€HETUYECKUX CHCTEM.

have skills in:
- approaches to developing new synthetic DNA molecules
and artificial genetic systems.

CemecTp n3zydeHus: yaeOHOW JUCIIUITIINHEL,
moyisi / Semester of study

9

9

ITpepexBusnts / Prerequisites

I'ennas uH>xeHepus

Genetic engineering

TpymnoeMKOCTh B 3a4€THBIX SAMHHIIAX 3 3
(xpeamrax) / Credit units

KonruecTBO ayIMTOPHBIX YAaCOB U YaCOB 36/54 36/54
camocTosTenbHoi pabotsl / Academic hour

of students' class work, hours of self-

directed learning

TpeboBanus U PopMbI TEKyIICH 1 TecTbl Tests
MPOME)XYTOYHOM arTecTarnuu / 3ager Credit

Requirements and forms of current and
interim certification
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Cneunanbaocts / Speciality: dynnamenranbaas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
VYuyeonas tucuuuinHa «be30nacHoCTh KH3HeAeATeIbHOCTH Y€J10BEKa», JONOJTHUTEIbHbIE BUAbI 00y4eHus /
Academic discipline «<Human life safety», additional types of training

Kpatkoe conepxanue yaeOHON
AUCIMIUTMHBL, Moyt / Brief summary

ChopmmpoBare  3HaHHA O  KyJIbType  0€30MacHOCTH
KHU3HEICSITETPHOCTH Ha OCHOBE COITHAILHBIX HOPM, IIEHHOCTEH
U YCTAaHOBOK, OOCCIEUYMBAIOIIMX COXpPAaHEHWE HUX IKHU3HH,
3M0pOBbS W 0E30MACHOCTH B  YCIOBHSAX IOCTOSHHOTO
B3aUMOJICHCTBHS CO CPEO OOWTAaHHUS, a TAKXKe O MPABOBBIX
OCHOBAaX M 3aKOHOJATENbHBIX MOJIOKEHHSIX 110 OXpaHe Tpy/a, a
TaKKe TEXHUYECKUX, CAHUTAPHO-TUTUEHIUYECKIX u
OpTraHU3aIIMOHHBIX MEpOTIPUSATHSIX, 00eCTIeYMBAOIIIX
0e30MacHy0 TPYAOBYIO JEITSILHOCT, COXPAaHEHUE 37I0POBbS U
paboTOCIIOCOOHOCTH YEJIOBEKa B IPOIiecce Tpyia

To form knowledge about the culture of life safety on the
basis of social norms, values and attitudes that ensure the
preservation of their life, health and safety in conditions
of constant interaction with the environment, as well as
about the legal framework and legislative provisions on
labor protection, as well as technical, sanitary, hygienic
and organizational measures that ensure safe labor
activity, preservation of health and working capacity of a
person in the process of work

dopmupyemsbie kommerenimu / The formed
competences

[IpumensaTh MeTOmBl 3aIlUMTHl HACENEHHS OT HEraTUBHBIX
(aKkTOPOB aHTPOMOTEHHOT0, TEXHOT€HHOTO, ECTECTBEHHOTO
MIPOUCXOXKICHUS, TIPUHLINIIBI paIOHAIBHOTO
MPUPOAOIOIB30BAHUS U JHEProcOepekeHus, oOecreunBaTh
3/10pOBbIE U 0€30MacHbIe YCIOBUS TPYAa

Use methods to protect people from negative factors of
human, technological, and natural origin, follow
principles of rational use of nature and energy saving, and
ensure healthy and safe working conditions

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

3HATh!

—  OCHOBHBIE  MEpONPHUATHS 1O  NPEAYNPEXACHUIO
Ype3BbIYAMHBIX CUTYALN; — MEPONPHUATHS, 00EeCIeUYNBAIOIIUE
6e3onacHoe (YHKIMOHUPOBAHUE NMPENNPUATHIA U OpraHu3ai
B UPE3BBIYAMHBIX CUTYallUIX MHPHOTO U BOGHHOTO BPEMEHH; —
OCHOBHBIE MPHUHIMIBI H CHOCOOBI 3HEprocOepeKeHus;
OCHOBHBIE O0OS3aHHOCTH aJAMHMHHUCTpauuu (HAaHUMATels) B
HeJIsIX 00ecrieueH st IPaByil K HOPM OXPaHbI TPY/Ia; — OCHOBHEIE
MEpOIPHUSITHS 0 00ECTIEYCHUIO THTHEeHBI TPYa; — OCHOBHBIE
MpaBWiIa U HOPMBI 0€30MacHON SKCIUTyaTalud HpUOOpPOB H
000pyIOBaHMs; — OCHOBHBIE MEPOIPHATHA MO OE30MacHOMY
MIPOBEJCHUIO 3EMIITHBIX U CTPOHMTENBHBIX paboT B OBITY; —
OCHOBHBIE ONACHBIE W BpeAHbIE (PAKTOPHl IPOU3BOJCTB
OMOJIOrNUECKOro MPO(UIIS U CMEXHBIX OTpaciiel;

YMETh:

— II0JIB30BaThCSl METOJAMKAMH IPOTHO3UPOBAHUS U OLICHKH
00CTaHOBKHM B YpE3BBIYAMHBIX CHUTYalUsiX; — OPraHU30BHIBAThH

know:

— the main activities for preventing emergencies; —
activities that ensure the safe operation of enterprises and
organizations in emergencies during peacetime and
wartime; — basic principles and methods of energy saving;
— main duties of the administration (employer) to ensure
labor protection rules and standards; — main measures to
ensure occupational hygiene; — basic rules and standards
for the safe operation of devices and equipment; — main
measures for safely carrying out earthworks and
construction work in everyday life; — main hazardous and
harmful factors in biological production and related
industries;

be able to:

— use methods for forecasting and assessing situations in
emergencies;

— organize work to ensure safety in emergencies;
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paboty mo oOecnedeHuio Oe30MacHOCTH B YPE3BBIYAMHBIX
CUTYaIHIX; WCTIONIb30BaTh ~ HWHAUBUAYAIbHBIE |
KOJUIEKTUBHBIE CPEJICTBA 3allUTHl OT pPagUAOHHOTO U
XHUMUYECKOTO0 IMOpaKEHHs, a TakkKe OT HeOIarompHusTHBIX
MPOM3BOJCTBEHHBIX (PAKTOPOB; — OPraHU30BBIBATH PadOTy IO
obecrieueHNI0 OE30MMaCHOCTH TIPH TPOBEICHUH 3EMIISTHBIX H
CTpOUTENBHBIX  paboT; —  HCIOJBb30BAThH CUCTEMY
TOCYAApCTBCHHBIX W OTPACJICBBIX CTAaHAAPTOB, I OLICHKU
MUKPOKJIMMATA B IIOMEMIEHUSIX YUPEKICHUN U TIPOU3BOICTB;
BIIA/ICTh:

— HOpMaTHBHOM ©0a3zoifi 1m0 BompocaM oOecredYeHust
0e30MMacHOCTH HacCeJleHUs] U OOBEKTOB TIPU YPE3BBIYalHBIX
CUTyaIMsIX B MUPHOE U BOGHHOE BpeMs; — HOPMATHBHOM 0a30it
[0 OXpaHe TpyAa, BKJIIOYas OTpaciieBble IUPEKTUBBI U
JOKYMCHTAIIMIO  MPEANpUITAN  (YUpeKACHWIH) B  LeENiX
oOecriedeHusT TPaBWJI U HOPM OXpPaHBI TPyNa; — OCHOBHBIMHU
NpUeMaMH UCIIOJIb30BaHUS CPEACTB UHANBUIYaIbHON 3alIUThI

— use individual and collective protective equipment
against radiation and chemical hazards, as well as against
adverse occupational factors;

— organize work to ensure safety during earthworks and
construction;

— use the system of state and industry standards to assess
the indoor climate in institutions and production facilities;
have skills in:

— the regulatory framework for ensuring the safety of
people and facilities during emergencies in peacetime and
wartime; — the regulatory framework for labor protection,
including industry guidelines and company (institution)
documents to ensure compliance with labor protection
rules and standards; — basic methods for using personal
protective equipment against harmful factors; giving first
aid to victims.

OT HeONaronpusTHBIX (AaKTOPOB; — OCHOBHBIMH HAaBBIKAMH
OKa3aHMs NepPBOil MeTMIIMHCKOH OMOIIY MTOCTPaIaBIIHM.
Cemectp nzyueHus y4eOHON AUCIMILUIMHBL, 3 3

moyiist / Semester of study

IMpepexBusutsl / Prerequisites

AHaToMu4 4YeIoBeKa

Human Anatomy

TpymoeMKOCTb B 3a4ETHBIX STUHHIIAX
(xpemutax) / Credit units

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

68/34

68/34

TpeboBanus U GopMbI TEKyIICH 1
MPOMEKYTOYHOM aTTectaruu /
Requirements and forms of current and
interim certification

YCTHBIHN 0IpOC, KOHTPOJIBHBIE PaOOTHI
3auer

Oral questioning, assessments
Credit

Cnenunanbaocts / Speciality: ®ynaamenrtanbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology
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Yueonas nucuuninna «besopycckuii a3bik (MpogeccHOHATBHAS JIEKCHKA)», T0NOJHHTEIbHbIe BBl 00yueHust /
Academic discipline «Belarusian language (professional vocabulary)», additional types of training

Kpatkoe conepxanue yueOHON
JMCIMIUTAHBI, MoyJisi / Brief summary

O3HaKOMUTHh CTYJCHTOB C HAyYHO-TEPMHHOJIOTHUYCCKHM
amnmapatoM CHCIHATBHOW JIGKCUKH W CQOPMHUPOBATH
KOMIICTCHIIMY, HEOOXOAMMBIC NI UCTIOIh30BAHUS YCTHOU U
MUChMEHHON (PopM OETOPYCCKOTO JTUTEPATYPHOTO S3bIKA B
IpoeCCHOHATTLHOM cdepe

To familiarize students with the scientific and terminological
apparatus of specialized vocabulary and to develop the
competencies necessary for the use of oral and written forms
of the Belarusian literary language in the professional sphere

dopmupyemsbie kommerenimun / The formed

Hcnons3oBaTh OCHOBHBIC ITOHATHS H TEPMUHDBI CIIeMAIIHOM

Use basic concepts and terms of specialized vocabulary of

competences JeKcMKM  Oenopycckoro  s3bpika B mpodeccronanbHoi | the Belarusian language in professional activities
JCATCIIBHOCTHU

Pesynbrarel 00y4eHus (3HaTh, YMETh, 3HATh: know:

Biazeth) / Learning outcomes (know, be - posb Oernopycckoro s3blka Kak ocHoBomousararomiero | - the role of the Belarusian language as a fundamental

able to, have skills in) KOMIIOHEHTa  HAlMOHAJIBHOW  KyJNbTYphl W  cucTemsl | component of national culture and the system of national

HAMOHANBHBIX IEHHOCTEH; - CTPYKTYpy JIEKCHUYECKOM
CUCTEMBI OEJIOPYCCKOTO SI3bIKa M MECTO B HEHl crienuanbHOI
JIEKCUKH, - OCHOBHBIC TOHSATHS CHCHUAILHOW IJIEKCHKH; -
(honetnyeckue, JIEKCUYECKHe, Mophosornaeckue,
CIIOBOOOpA3oBaTeNIbHbIC,  CHHTAKCHYECKHE  OCOOCHHOCTH
Oenopycckoi TEPMUHOJIOTUH; - OTpacieBble
TEPMUHOJIOTUYECKUE CJIOBAPH  OEJIOPYCCKOTO  sI3bIKA; -
KOMITOHEHTBl ~ KyJbTypbl ~ YCTHOW W THCHMEHHOM
npodeccroHaNBHOM pedn; - 0COOEHHOCTH PUMEHEHUS] HOPM
COBPEMEHHOTO OeJIOpyCCKOTO  JINTEpaTypHOTO Si3bIKa B
npodeccuonanbHOl cdepe; - OCHOBHBIE OCOOEHHOCTH
HAyYHOTO CTHJISI W OCOOECHHOCTH HAy4HOTO IIepeBojJa Ha
OCJIOPYCCKUI SI3bIK; - OCHOBHBIE OCOOCHHOCTH CIIy)KE€OHO-
JIEIOBOTO CTHJISI, & TAKXKe THUIIBI, CTPYKTYPY U OCOOEHHOCTH
CITy>KeOHO-AETIOBBIX IOKYMEHTOB,

YMETH:
- HCIIONIb30BaTh yCTHYIDO M TNHCHhMEHHYI0  (popMmbl
Oenopycckoro si3plka B - npodeccHOHaNbHOM cdepe B

COOTBETCTBHU C JINTEPATYPHBIMH HOPMAaMH; - BOCIIPHHUMATD
Hay4YHYI0 OTpPacjieByl0 HHGOPMAIUIO U MPodeccHoHaIbHbIE
TEKCTHI Ha OENIOPYCCKOM SI3BIKE; - MEPEBOANUTH, AHHOTHPOBATh
W CChUIAThCA HAa  MPOQECCHOHATLHO-OPHUEHTHPOBAHHBIC

values; - the structure of the lexical system of the Belarusian
language and the place of specialized vocabulary within it; -
basic concepts of specialized vocabulary; - phonetic, lexical,
morphological, word-formation, and syntactic features of
Belarusian terminology; - industry-specific terminological
dictionaries of the Belarusian language; - components of the
culture of oral and written professional speech; - features of
the application of norms of the modern Belarusian literary
language in the professional sphere; - the main features of
scientific style and the specifics of scientific translation into
Belarusian; - the main features of official and business style,
as well as the types, structure, and features of official and
business documents;

be able to:

- use oral and written forms of the Belarusian language in the
professional sphere in accordance with literary norms; -
perceive scientific industry information and professional
texts in Belarusian; - translate, annotate, and reference
professionally oriented texts; - work with terminological
dictionaries of the Belarusian language; - independently
creates various types of texts in Belarusian, including official
business and scientific texts;
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TEKCTBI; - paboTaThb € TEPMUHOJIOTHYECKUMH CIOBAPSMH
0EJI0PYCCKOro fA3bIKa; - CAMOCTOSITEIBHO CO3JaeT pa3IndHbIe
BUABl TEKCTOB Ha  OEJIOPYCCKOM  f3bIKE,  BKIJIIOYAs
ouLManTEHO-IEI0BBIE U HAYYHBIE;

BIIA/IETh!

- 0a30BBIMH HOHATHAMHU CHELUANBHON JIEKCUKH; - HOPMaMH
COBPEMEHHOTO 0EJOpPYCCKOrO JIMTEPaTypHOTO  SI3BIKA;
0a30BBIMH TIOHATUSIMH PEYEBOH  KYIBTYPBHI; 3HaHHUEM
HAy4YHOTO CTHJIS M NEPEeBOJa HAay4YHBIX TEKCTOB; - 3HAHHUEM
o(uLHaTBEHO-1EI0BOTO CTHIISL U COCTaBJICHHUS O(QHULINATBHBIX
JTOKYMEHTOB

have skills in:

- basic concepts of specialized vocabulary; - the norms of
modern Belarusian literary language; - basic concepts of
speech culture; - knowledge of scientific style and the
translation of scientific texts; - knowledge of official
business style and the drafting of official documents

CemecTtp u3ydeHus yaeOHON AUCIUILINHEI,
Moyt / Semester of study

4

IpepexBusutsl / Prerequisites

TpyAoeMKOCTb B 3a4ETHBIX €IUHUIIAX
(xpeamrax) / Credit units

KonuuectBo AyJUTOPHBIX YaCOB U 4aCOB
camocTosTenbHoi pabotsl / Academic hour
of students' class work, hours of self-
directed learning

34/20

34/20

TpebGoBanus u GOpPMBI TEKYIIEH U
MPOMEKYTOYHOM aTTectanuu /
Requirements and forms of current and
interim certification

YCTHBIH OITpOC, KOHTPOJIBHEIE PaOOTHI
3auer

Oral questioning, assessments
Credit
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Cneumnanbaocts / Speciality: dynnamenranbHas u npukianHas ouorexnonorus / Fundamental and Applied Biotechnology
Yueonas qucuuminna «®@unocodus 1 MeTOI0I0THA HAYKIDY/
Academic discipline «Philosophy and Methodology of Science»

Kpatkoe coneprkanue yueOHO
JTMCIMIUTAHBL, Moyt / Brief summary

CdhopmupoBats KyIbTypy HUIOCOPCKO-METOIOIOTHUECKOTO
OCMBICJICHUS aKTyaJIbHBIX IPOOJIEM YelloBeKa U O0IIeCTBa,
(byHIaMeHTaIbHON M NPUKIIAIHON HAYKH, PAa3BUTHS TEXHUKH U
TEXHOJIOTH B YCIIOBHSX HU(PPOBU3ALNN COBPEMEHHOM
KYJIBTYPBI

To form a culture of philosophical and methodological
comprehension of topical problems of man and society,
fundamental and applied science, the development of
engineering and technology in the context of
digitalization of modern culture

dopmupyemsbie kommerenimun / The formed

HpI/IMeHHTL METOAbl HAYYHOI'O ITO3HAHUS B HCCJIEI0BATEILCKOM

Apply the methods of scientific cognition in research

competences JIeSTeIIbHOCTH, TeHEPHPOBATh " peanu3oBbIBaTh | activities, generate and implement innovative ideas
HWHHOBAIITMOHHBIC NICHU
PesynbTarel 00yueHus (3HATH, YMETH, 3HATB: know:

BaaneTs) / Learning outcomes (know, be
able to, have skills in)

— ¢unocockre 1 MUPOBO33PEHUYECKIE ITPOOIEMBI B
KOHTEKCTE LICHHOCTEH COBPEMEHHOMN [TUBUIN3ALUY;

— KOHIENTYyaJbHbIE MOJETH (PHUI0CO(HCKO-METOAO0IOTHIECKOTO
aHaIM3a HayKH; — GUIOCO(CKO-METOMOIOTHYECKUE TTPOOITIEMBI
JUCLUIUIMHAPHOOPTaHM30BAaHHOM HAYKH; — KOHLIENITYaJIEHOE
COACPIKAHNE U METOAOJIOTHUIO MEKIUCHUIIIIMHAPHBIX U
TPaHCAMCLUIUIMHAPHBIX HAIPABJICHUI COBPEMEHHON HaYKH; —
KOMIIJIEKC CUCTEMHBIX METO/I0B U (PHII0CO(PCKO-
MCTOJOJIOTHYCCKUX MMPUHIHIIOB COBPEMEHHOT'O HAYUYHOTI'O
WCCIIEIOBAHMUS 1 COJIepKaHue Cen(UKN X IPUMEHECHUS B
podecCHOHANBHON AEATENBHOCTH; — COJEpIKaHUe
KOHIIETITYaJILHOTO anmapara 1 MEeTOIMKHU U3 00J1aCTH TEOPHHU U
MIPAKTUKHU apryMEHTAIUH.

YMETB!

— aHANM3MPOBATh U OLEHUBATH COJIEPKAHUE U YPOBEHb
($UIT0COPCKO-METOIONOTHUECKHX MPOOIIEM MTPH PEIICHUH
COIIMAJIbHBIX 1 HpO(i)eCCI/IOHaHI)HBIX 3aga4, — HUCIIOJIb30BaTh B
npodecCHoHANBHON UCCIeJ0BATENLCKON U MTeAarorn4ecKoil
ACATCIIBHOCTH 3HaHUA O pa3BUTHHN COBPEMCHHBIX
($u0coPCKUX HAPABICHHI; — IPOBOAMTD KPUTHUCCKUI
aHanu3, 0000IIeHNE U CHUCTEMATH3ALUI0 HAyIHOH
nHpOpPMAaLIMK, TOCTAHOBKY L€ HCCIIeT0BaHUs U BEIOOP
OIITUMAJIBHBIX HyTeﬁ 1 METOOOB UX NOCTHIXCHHUS, —

— philosophical and ideological problems in the context
of the values of modern civilization; — conceptual
models of philosophical and methodological analysis of
science; — philosophical and methodological problems of
disciplinary-organized science; — conceptual content and
methodology of interdisciplinary and transdisciplinary
areas of modern science; — a set of system methods and
philosophical and methodological principles of modern
scientific research and the content of the specifics of
their application in professional activity; — the content of
the conceptual apparatus and methodology in the field of
theory and practice of argumentation.

be able to:

—to analyze and evaluate the content and level of
philosophical and methodological problems in solving
social and professional problems; — to use knowledge
about the development of modern philosophical trends in
professional research and pedagogical activities;

— to conduct a critical analysis, generalization and
systematization of scientific information, to set research
goals and choose the best ways and methods to achieve
them; — to develop new research methods in relation to
the scientific, scientific, industrial and pedagogical
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pa3pabaThiBaTh HOBBIC METO/IbI UCCIICAOBAHUS IPUMEHHUTEILHO
K Hay4HOMY, Hay4HO-TIPOM3BOJICTBCHHOMY U
HeJaroruyeckoMy mpoQuitio IesTenbHOCTH; — IIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS MIPU COOIOJICHUH TIPUHIIUIIOB
aKaJICMUYECKON STHKHU, TPU3HAHUS JTMYHON OTBETCTBEHHOCTH
3a LIeJTH, CPEICTBA, PE3yIIbTAaThl HAYYHOU paboThI; — IPOSIBIISATH
CIOCOOHOCTB K TBOPYECTBY M HAYYHOMY IOHMCKY B KOHTEKCTE
MEXIUCIUIUINHAPHOTO MOAX0/1a K PELICHUIO IIPAKTUKO-
OPUECHTHPOBAHHBIX ¥ (DYHIAMEHTAJIbHBIX HAYYHBIX ITPOOIEM.
BJIA/ICTh!

— 6a3OBI)IMI/I HAay4YHO-TCOPCTUYCCKUMU 3HAHUAMU JJIS1 PECIICHUA
TEOPETHUYECKHUX U MPAKTUYECKUX 3a]1a4; — CHCTEMHBIM U
CPaBHHUTEIbHBIM aHAIN30M; — TEPMEHEBTHYECKIM METOIOM; —
KOMITapaTUBHBIM METOJIOM; — UCCIICIOBATEIbCKUMU
HaBbIKaMU; — HABbIKAMH OLICHUBAHUS IICPCIICKTHUB PAa3BUTUSA
BOKHEHIIHMX COLUATBHBIX H 3THOHAIIMOHAIBHBIX TPOOJIEM B
rI00ATM3UPYIOLIEMCS] MUPE B KOHTEKCTE POOJICMaTHKK
¢bunocopun Kpuzuca.

profile of activity; — conduct scientific research in
compliance with the principles of academic ethics,
recognition of personal responsibility for the goals,
means, results of scientific work; — to show the ability to
creativity and scientific research in the context of an
interdisciplinary approach to solving practice-oriented
and fundamental scientific problems.

have skills in:

— basic scientific and theoretical knowledge for solving
theoretical and practical problems; — system and
comparative analysis; — hermeneutical method; — by the
comparative method; — research skills; — skills in
assessing the prospects for the development of the most
important social and ethno-national problems in a
globalizing world in the context of the problems of the
philosophy of crisis.

Cemectp nzyueHus y4eOHON AUCIMILUIMHBL, 9-10 9-10
moayiist / Semester of study

IpepexBusutsl / Prerequisites dunocodus Philosophy
TpyaoeMKOCTh B 3aU€THBIX SAMHHUIIAX 3 3
(xpemutax) / Credit units

KonmuecTBO ayTMTOPHBIX YacOB U 9acOB 72/52 72/52

camocTosTeIpHOM paboTsr / Academic hour
of students' class work, hours of self-
directed learning

TpeboBanus U GopMbl TEKyIICH U
MPOMEKYTOYHOM aTTectaruu /
Requirements and forms of current and
interim certification

Y CTHBIN 0IPOC, KOJUTOKBUYM, TECT
OK3aMeH

Oral questioning, colloguium, test
Exam
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Cneuunanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology

Y4yeonasn qguciunanHa « MHOCTPAHHBIH SI3BIKY»/
Academic discipline «Foreign language»

Kpatkoe coneprkanue yueOHO
JMCIMIUIMHBI, MoayJisi / Brief summary

OcymiectBieHue Mpo(ecCHOHATbHON KOMMYHHUKAITUH Ha
WHOCTPAHHOM SI3bIKE B HAYYHOU chepe

Implementation of professional communication in a
foreign language in the scientific field

dopmupyemsbie kommerenimun / The formed
competences

OOecnieunBaTh KOMMYHHUKAIIMU, TPOSBIATH JIHJCPCKHE
HaBBIKM, OBITH CIIOCOOHBIM K KOMaHI00Opa30BaHHUIO H
pa3paboTKe cTpaTernIecKuX Ielei u 3a1au

[MoHUMATh ¥ aHATM3UPOBATH MPOPECCUOHANBLHBIE TEKCTHI HA
WHOCTPAaHHOM  SI3bIKE,  OCYIICCTBJIATh  YCTHYIO |
MUCHbMEHHYI0O KOMMYHHUKAIlUM Ha WHOCTPAHHOM S3bIKE B
yueOHOM, HaydyHOW M COUHMAbHO-KYJIBTYpHOH cdepax
oO0IIeHHS

Provide communication, show leadership skills, be able to
build teams and develop strategic goals and objectives
Understand and analyze professional texts in a foreign
language, carry out oral and written communication in a
foreign language in the educational, scientific and socio-
cultural spheres of communication

Pesynbrarel 00yueHus (3HaTh, YMETh,
BaanaeTh) / Learning outcomes (know, be able
to, have skills in)

3HATB!

- TEPMUHOJIOTUYECKUE SUHUIBI HAyIHOU cephl B paMKax
TEeMAaTHKH{ BBITIOJIHAEMOTO HCCIICIOBAHMS;

- CTI0COOBI ¥ IPUEMBI YTEHHUSI HA HHOCTPAHHOM SI3BIKE C
MOJTHBIM M TOYHBIM TOHUMaHUEM CMBICIIOBOTO COJICPKaHHS
(M3ydatoliee 4TeHre) U C MOHUMaHHEM OCHOBHOTO
COZIep)KaHUs HAYYHOTO TeKCTa (0O3HAKOMHTEIILHOE YTCHHUE);
- CTPYKTYPHO-SI3bIKOBBIE U KAaHPOBO-CTHIUCTUICCKUE
0COOEHHOCTH HayYHBIX TUTIOB TEKCTOB, B TOM UHCIIE
pedepata u pe3roMe; peyeBbie KIUIIE, HEOOXOTUMBIE IS
coCTaBJIeHHA pedepara U pe3roMe HayqYHOTO TEKCTa;

- cnenu(UKy PeYeBOro MOBEACHUS B cepe HayqIHOTO
OOIIIEHUS;

YMETh:

- IOHUMATh AyTEHTUYHbIC HAYYHBIE TEKCThI C PA3THIHOMI
MOJTHOTOM, NTyOUHOM M TOYHOCTBIO B 3aBUCUMOCTH OT BHJIA
YTeHus (M3yyarollee 1 0O3HAKOMHUTEIILHOE YTCHHE);

- BEIWICHSITH OTIOPHBIE CMBICIIOBEIE OJIOKH B IPOYUTAHHOM
AYTEHTUYHOM TEKCTE Ha MHOCTPAHHOM SI3BIKE HAYYHOU U
HAYYHO-TIOMYJISIPHOM TEMAaTHKH, BBISIBIISIT JOTMYECKHE
CBSI3U MEXy HUMH;

- IepeIaBaTh 1 KOMMEHTHPOBATh HA HHOCTPAHHOM SI3BIKE

know:

- terminological units of the scientific sphere within the
subject of the research being performed:;

- ways and techniques of reading in a foreign language
with a complete and accurate understanding of the
semantic content (learning reading) and with an
understanding of the main content of a scientific text
(introductory reading);

- structural-linguistic and genre-stylistic features of
scientific types of texts, including abstracts and resumes;
speech clichés necessary for compiling an abstract and a
summary of a scientific text;

- the specifics of speech behavior in the field of scientific
communication;

be able to:

- understand authentic scientific texts with different
completeness, depth and accuracy depending on the type
of reading (study and introductory reading);

- to identify the supporting semantic blocks in the read
authentic text in a foreign language on scientific and
popular science topics, to identify logical connections
between them;
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OCHOBHOE COJIepKaHUE MPOUYUTAHHOTO TEKCTA;
- OCYIIECTBIISITh YCTHYIO ITPE3EHTAIINIO, BECTH Oeceny u
apryMEHTHUPOBAHHO BHIPAXXKaTh TOUKY 3pEHUS HA
WHOCTPAHHOM SI3bIKE 110 TEME BBITIOJIHIEMOTO HAyYHOTO
WCCJICIOBAHUS, COCTABIISITh PA3IMYHBIC TUITHI HAYYHBIX
TEKCTOB Ha HHOCTPAHHOM SI3BIKE C yYETOM MX CTPYKTYPHO-
SI3BIKOBBIX U )KaHPOBO-CTHJIMCTUYECKUX 0COOESHHOCTEH;
BIIaJICTh:

- IEKCUYECKUMH, TPAaMMaTHIECKUMH, JIOTOrpadhUIecKUMH U
(hoHETHYECKUMI HOPMaMH H3y4aeMOro HHOCTPaHHOTO
sI3pIKa B 00BEME, TOCTATOYHOM JIJIsl OCYIIECTRBICHUS
peYeBO IeATENBHOCTH B chepe HaydHOTO OOIICHHS;

- CTPATETHsIMH M3YYarOIIEro ¥ O3HAKOMHUTENFHOTO YTSHHUS
Hay4HOH JIMTEpaTypbl HA HHOCTPAHHOM SI3BIKE;

- croco0aMu ¥ pueMaMH KOMITPECCUU UH(OPMAIIHH,
M3BJICKAEMOU U3 TEKCTOB HAYYHOU TEMATUKHU, U €€
MOCJIeNYIOIEH Tepejadil Ha MHOCTPAHHOM SI3BIKE;

- HOpMaMH BeJICHHsI HAYYHOTO JIajiora/HayqHOH
JTUCKYCCHUY Ha MHOCTPAHHOM SI3bIKE

- convey and comment in a foreign language on the main
content of the read text;

- make an oral presentation, conduct a conversation and
reasonably express a point of view in a foreign language
on the topic of the scientific research being carried out;
compose various types of scientific texts in a foreign
language, taking into account their structural-linguistic
and genre-stylistic features;

have skills in:

- lexical, grammatical, logographic and phonetic norms of
the studied foreign language in the amount sufficient for
the implementation of speech activity in the field of
scientific communication;

- strategies for studying and introductory reading of
scientific literature in a foreign language;

- methods and techniques of compression of information
extracted from scientific texts and its subsequent
transmission in a foreign language;

- norms for conducting a scientific dialogue/scientific
discussion in a foreign language

CemecTtp u3ydeHus y4eOHON AUCIUTUIAHEI,
moyiisi / Semester of study

9-10

9-10

IMpepexsusutsl / Prerequisites

MHocTpaHHbBIN A3bIK

Foreign language

TpyI0eMKOCTh B 324ETHBIX €MHUIIAX 4 4
(xpeamrax) / Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 96/46 96/46

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

TpeboBanus U GopMbI TEKyIICH 1
MpOMEeXyTouHOH arTectaruu / Requirements
and forms of current and interim certification

Pedepart, ycTHbIH onpoc, MUCEMEHHBIN TIEPEBOJT
OK3aMeH

Essay, oral questioning, written translation
Exam
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Cneumnanbaocts / Speciality: dynnamenranbHas u npukiaaHas ouorexsonorus / Fundamental and Applied Biotechnology

YyeboHas nucuumiInHa «OCHOBBI HH(POPMAITMOHHBIX TEXHOJIOTH i/

Academic discipline «Fundamentals of Information Technology»

Kpatkoe coneprkanue yueOHO
JMCIMIUTMHBL, Moyt / Brief summary

dopmupoBaHNE YMEHHS pelIaTh HAYYHO-
HCCIEI0BATEIbCKUE U MHHOBALIMOHHBIE 3314 HA OCHOBE
MIPUMEHEHHUS] COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHI

Formation of the ability to solve research and innovation
problems based on the use of modern information
technologies

dopmupyemsbie kommereniwu / The formed
competences

Pemare Hay4HO-UCCIIEOBAaTENbCKHE W HWHHOBAIMOHHBIE
3aJaud  HAa OCHOBE MpPHUMEHEHHS HH(POPMAIHUOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIOTHI

Solve research and innovation problems based on the use
of information and communication technologies

Pesynbrarel 00yueHus (3HaTh, YMETh,
BaanaeTh) / Learning outcomes (know, be able
to, have skills in)

3HATh:

- COBpEMEHHBIE OTIEPAIIIOHHBIC CUCTEMBI M ITPUKIIaIHBIE
MAKEeTHl IPOrpamMM;

- OCHOBEI CE€TEBbIX TEXHOJIOTHH B CEPBUCOB TII00ATBHOM
KOMIbIOTEpPHOU ceTu IHTepHET;

- MpoOJIeMBI 3alIUTHl HHPOPMAIMH B KOMITBIOTEpax U
KOMIIBIOTEPHBIX CETSX;

YMETB:

- HAXOJIUTh C TIOMOIIBIO CETEBBIX TEXHOJIOTHI U CEPBHCOB
rio0abHOW KOMITBIOTEpHOH ceTi HTepHeT He00X0AUMYI0
nH(MOPMAITHIO;

BJIA/IETh:

- HaBBIKaMHU pabOTHI ¢ OCHOBHBIMH MPOTPaMMHBIMU
MPOAYKTaMU MH()OPMAIIMOHHBIX TEXHOJIOTH: TEKCTOBBIMH,
rpadUUeCKUMH PEJAKTOPAMH U TaOJIUYHBIMU
nporeccopamu, 6a3aMH JaHHBIX, CPEACTBAMH ITOJITOTOBKH
Mpe3eHTalri U CPEACTBAMH MOJIEPKKU MaTEMaTHIECKUX
BBIYMCJICHHI;

- OCHOBHBIMH METOJ/IaMU MaTeMaTHUECKOT'O
MOJISIMPOBAHMS M ONITUMH3AIINY TP PEIICHUN
MPUKJIAIHBIX 3324 B Pa3IMYHBIX MPEIMETHBIX 001acTIX

know:

- modern operating systems and application software
packages;

- the basics of network technologies and services of the
global computer network Internet;

- Problems of information protection in computers and
computer networks;

be able to:

- find the necessary information using network
technologies and services of the global computer network
Internet;

have skills in:

- working with the main software products of information
technology: text, graphic editors and spreadsheet
processors, databases, tools for preparing presentations
and tools for supporting mathematical calculations;

- the main methods of mathematical modeling and
optimization in solving applied problems in various
subject areas

CemecTp n3ydeHus: y4eOHOM JUCIIUILINHEI,
moyiist / Semester of study

9

9

IMpepexBusutsl / Prerequisites

OcHOBBI HHPOPMAIIMOHHON OHOJIOTHH

Fundamentals of Information Biology

TpynoeMKOCTb B 3a4€THBIX €IUHHULIAX
(xpeanrax) / Credit units

2

2
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KonndecTBO ayAMTOPHBIX YacCOB M YacOB 50/22 50/22
caMocTosTeIpHOM paboTer / Academic hour

of students' class work, hours of self-directed

learning

TpeboBanus U GopMbl TEKyIICH 1 Pedepar Essay
MpOMEXXyTO4HOM arrectanuu / Requirements 3auer Credit

and forms of current and interim certification
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