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Cneunanbaocts / Speciality: buorexnonorus / 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  pPa3BUTHS  OEIOPYCCKOU
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, OTIPE/ICNATh
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 Tporecce (OpMHUPOBAHHS
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  rocyaapcrBenHocTH; - | history of Belarusian statehood; - key categories related

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

YMETh:

- (GopMynHpoBaTh U apryMEHTHPOBATH OCHOBHBIC
WJIeU ¥ [IEHHOCTH OEJI0PYCCKOM MOJIENN Pa3BUTHSL; -
MPUMEHSTh TOJTyYeHHbIE 3HAHUsSI B MPAKTUYECKOH,
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 ¥ COOBITHS HICTOPUH 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  PEHICHUIO
pooyeM

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

Cemectp nzyueHus y4eOHON TUCIIMIUTMHBI, MOIYJIIS / 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




Cneunanbaocts / Speciality: buorexnonorus / Biotechnology

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

Kpatkoe conepxanue yueOHOW AUCIUTUTHHEI, MOJTYJIS
/ Brief summary

dunocodus u MHUPOBO33PEHHE; TeHE3HC
¢unocopckoro 3HAaHUS; OCHOBHBIC HAIPABICHUS
dbumocodum; punocodckoe OCMBICIECHHE MPOOIEM
ObiTus;  Qunocodckas  aHTPOIOJOTHS;  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 KYIbTypOW MBIIIICHHS,
FYMaHHUCTHYECKUM MHUPOBO33PEHHEM,
AHAJIUTUYICCKMUM HW HWHHOBALIMOHHO-KPUTUYCCKUM
CTHIIEM MI03HABATENILHOM, COIMAJIbHO-
MPAKTUYECKOM 1 KOMMYHHUKAaTUBHOH IESTEIBHOCTH,
WCTONB30BaTh OCHOBBI (MIOCOPCKMX 3HAHUH 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
KIIOYEBbIC HAMPABJICHHUSI Pa3BUTHS COBPEMEHHOU

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

AHTPOIIOJIOTHH U (PIITOCO(HH CO3HAHUS; - OCHOBHEIE
XapaKTEPUCTUKU TI03HABATEILHON NEATEIHHOCTH,
BakHeHmMe Grrocockre METOABl M PETYIISTUBBI
HAay9IHOTO WCCIICJIOBAaHUS; - OCHOBHBIC KOHIICTIIIHH
(OYHKIMOHUPOBAHWSI W Pa3BUTHS OOIIECTBA; -
0a30Bble IIEHHOCTH COBPEMEHHOH KYyJIbTYpBI;, -
rI00anbHBIE TPOOJIEMbI COBPEMEHHOCTH, OCHOBHEIC
CTPATETHUU U NIEPCIIEKTUBBI X Pa3pEIICHNUS;

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 U ILEHHOCTH CBOETO MHPOBO33PEHUS; -
MpUMEHSTH GUIT0cOPCKHUE HICH U KATETOPUH B X0J1e
aHanM3a  COLMOKYJBTYpHBIX U COLUHUAIBHO-
mpoecCHOHaNBHBIX MPOONEeM W CHUTyalui; -
XapakTepu3oBaTh Beaymme Quiaocodckue uaeu
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 / 3 3
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




Cneunanbaocts / Speciality: buorexnonorus / Biotechnology

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

Kparkoe conepikanue yaeOHON TUCIUILIMHBL, Moaysisi | [lonuthueckass skoHomusi; 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 ananmsuposats | 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
YIOBIETBOPATh TIOTPEOHOCTH JIOZACH, BBISBIATH
(dakToppl M MEXaHM3MBI  TOJHTHYECKUX |

COMMaJIbHO-3KOHOMHYECCKHUX IponeCCoB,
HCII0JIb30BaTh HHCTPYMCHTEI O9KOHOMHYCCKOI'O
aHaJIM3a JIA OILCHKHW IIOJIMTUYCCKOIo IIpouecca
MMPUHATUA O9KOHOMHYCCKHX peIHeHI/Iﬁ nu

PE3YJIbTAaTUBHOCTHU SKOHOMHYECKOM IOJUTUKH

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 / 4 4
Semester of study

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

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 54/54 54/54

camocrosiTenbHON 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




Cneunanbaocts / Speciality: buorexnonorus / Biotechnology
YyeoHasi nucuuniinna « AHocTpaHHbBI# 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 TAaK)K€ HaBBIKOB COLIMOKYJIHTYPHOTO 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
A3BIKC JId PCeIICHUA 3adad MCEKIMYHOCTHOTO U
MEXKYJIbTYPHOT'O B3aUMOJEHCTBUSI.

Hcnons3oBaTh Ha MNpPaKTUKE MNPUHATBIA B Cpene
CIIEHATNCTOB-ONOTEXHOIOTOB MOHSTUHHO-

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

KaTeFOpI/IaJII)HI:Jﬁ arrapar Ha OJHOM nu3
MHOCTPAHHBIX S3BIKOB
Pesynbrarel 00y4eHus (3HATh, yMETh, BIAICTh) / 3HATh: know:

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

- CEMaHTHUKO-CHHTAaKCUUECKHUE 0co0EHHOCTU
CIIOBAPHOTO COCTaBa MHOCTPAaHHOI'O S3bIKA B
COOTBETCTBHH CO cpepamu U popMamu OOIIECHUS; -
OCHOBHBIE (DYHKIIMOHATILHBIEC THUITHI JUAJIOTHYECKOTO
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
nHpOpPMAaLIUK; - TIEPEBOJUTH AyTCHTHYHBIE TEKCTHI
M0 CIENUaTbHOCTH C WHOCTPAHHOTO S3bIKa HAa
POOHOM S3BIK C WCIOJIb30BAaHHWEM CIIOBapsl H
CIpPaBOYHHMKOB; -  CTPOMTh  MOHOJIOIMYECKOE

- 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-TEMaTHIeCKOTO COJIEPIKAHUS
y4eOHOW JUCHMIUIMHBI; - W3JIaraTh MbBICIH B
MACbMEHHONW (opMe (JIMIHOE ITMCHMO, IEJIOBBIC
OyMaru, aHHOTAIIUY U JIP.); - PEAIU30BbIBATh YCTHOE

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

BIIAJIETh!

- CTpaTerusiMi KOMMYHHUKATHBHOTO IOBEJICHHS; -
CPEICTBaMH W MPHEMaMH YCTHOTO/TIMCHMEHHOTO
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 TUCIMIUIMHBI, 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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Cneunanbaocts / Speciality: buorexnonorus / 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  (QopMuUpoBaHHE
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-ONOTEXHOIOTOB MIOHATUIHO-

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

KaTerOpHallbHBI  ammapar Ha  OJHOM M3
WHOCTPAHHBIX SI3BIKOB
Pesynbrarel 00y4eHus (3HaTh, yMETb, BIAICTh) / 3HATB! know:

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

- CEMaHTHKO-CHHTAKCHYECKHE  OCOOCHHOCTH
CIIOBapHOTO COCTaBa WHOCTPAHHOTO S3bIKa B
COOTBETCTBMM CcO  cdepamu U  QopMamu
npodecCHOHANBEHON KOMMYHHUKAIIMU; - OCHOBHBIE
(GYHKIMOHAIBHBIE ~ THIBI  JHAJIOTHYECKOTO M
MOHOJIOTUYECKOTO BBICKa3bIBaHUS, UX CTPYKTYPY;

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

ITHKETA, 0COOEHHOCTH  NPOQEeCCHOHAITBHO-
OPUEHTHPOBAHHOW NMMCHMEHHOM M YCTHOU peuy;
YMETB:

- BOCIIPUHUMATH Ha CIIyX U IOHUMaTh ayTEHTUYHYIO
MHOSI3BIYHYIO PEYh Pa3IMYHBIX KOMMYHHKATHBHO-
CUTYaTHUBHBIX u MOIaJIbHO-TIParMaTHYECKUX
Pa3HOBUIHOCTEW; - UWTaThb AyTEHTHYHBIE TEKCTHI
npo¢)eCCUOHANBHONW HAIPaBJICHHOCTH C Pa3HBIM
YpOBHEM TIOHMMAaHHs COJEpXalieics B HUX
uHpOpMALMK; -  CTPOUTH  MOHOJOTHYECKOE
BBICKA3bIBAHUE M PEaJIM30BBIBATH JIHAJIOTHUECKOE

- 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

KOMMYHHKAaILIUH; - 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 U TPOMEKYTOUHOH
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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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology
YueoHas nucuumiinna «Heopranudyeckasi XuMus», MOLyJIb « XUMHSD /
Academic discipline «Inorganic chemistry», module «Chemistry»

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

Teopernyeckne OCHOBHI OOIMIEH XWMHU. ATOMHO-
MOJICKYJISIDHOE€ Y4YCHHE. XHMHUYECKas CBs3b U

ctpoenue  BemiectBa.  OCHOBBI  XHMHYECKOI
KHHETHKM ¥ TCPMOJMHAMHUKH.  PacTBOpBL
OKHUCITUTENBHO-BOCCTAHOBUTEIBHBIE HPOLIECCHI.

Kommiexcubie COCIMHCHHU. XHUMHUS 3JIECMCHTOB.

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 M OpPraHu4yecKod  XHMHH,
(hM3UYECKOM, KOJUIOUIHOM, aHATMTUICCKON XUMUH,
3HaHUSI CTPYKTYPHI, PU3HKO-XUMUYECKUX CBOWUCTB U
nyTeil MmerabonM3Ma XUMHUYECKUX KOMIIOHEHTOB,
BXOJIIUX B COCTaB MKUBBIX OPraHU3MOB, IS
pelIeHns MPaKTHYECKUX 3a/1a4 MpoecCHOHANBHON
JESTEIBHOCTH

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

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

3HATh:

- OCHOBHBIC TIOHATHA, 3aKOHBI u TCOpHHU
HEOPraHUYECKOW XUMHUH; CTPOCHUE aTOMa, IPUPO.TY
XUMHYECKON CBS3M B BENIECTBAX; OCHOBBI
XUMHYECKOH KHHETUKH W TEPMOJIMHAMUKHU;
MCTO/bI MMOJIYY€HUSA U OCHOBHBLIC CBOICTBA KJIACCOB
HEOPTaHWYECKUX COSIMHEHHUH U WX MCIIOJIb30BaHUE
B HApOJHOM XO3SHCTBE; (DH3HOIOTHUYECKYIO POIb
METAJJIOB M HEMETa/VIOB;, - OCHOBBI TEXHHKH
0e3omacHOCTH IpH  paboTe C XUMHYECKUMHU
BEIIECTBAMH, OOOPYJOBaHHEM M XUMHYECKOH
MOCYI0M;

YMETh:

- WCIIONb30BaTh 3HAHUE CBOWCTB BEIUIECTB B
HayYHO-WH)KCHEPHOH  paboTe; -  NPUMEHSTh
H3YUYCHHBIC 3aKOHBI U ITIOHATHUA 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,

13




BEIIECTB U HMX IMPAKTUYECKOTO HCIIOJIL30BAHUS; -
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 XUMHYECKOTO 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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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology

Yuedonas AUCHUILIMHA «Opraﬂnqecxaﬂ XUMUs», MOAYJIb «Xumusn» /

Academic discipline «Organic chemistry», module «Chemistry»

Kpatkoe conepxanne y4eOHOM AUCIATLIINHEL,
moxyns / Brief summary

Krnaccudukamms 1 HOMEHKIATypa OPraHUIeCKIX COCTUHEHHN.
W3omepust OpraHMYECKUX COCOUHCHMI. XUMHUYECKash CBS3b.
B3anmHOe BIMSHHE aTOMOB B OPraHMYECKUX COCIAWHEHHSIX.
Krmaccndukarmms  peakmuii  OpraHMYECKHX  COCTUHCHUH.
Ankanpl. [lukmoankanel. ANKeHBl. ANKaaueHBl. AJKHHEL
ApomaTtudeckue YTIIEBOJAOPOIBI (apensr).
l'amorennponsBomHbIe  yriaeBogopoaoB. CroHpTH, (EHOJBI,
mpocThie d3PUpbl. THOMBI. AMHUHBI, THa30- U a30COCTUHECHHUS.
KapOoHunbHbIe COEINHEHNUS. KapGoHoBsie KHCJIOTHI.
OYHKIMOHAILHBIC  MPOU3BOAHBIE  KapOOHOBBIX  KHCJIOT.
YrieBoapl. AMHUHOKHCIOTBI, aMHHOCIHPTHI, aMUHO(MDEHOIBL.
[TaTHYICHHBIE FETEPOLUKIIBI C OJTHUM U IBYMS T€TEPOATOMAMU.
[lecTuusieHHBIE TETEPOIMKIIBI C OJTHUM IeTEPOATOMOM.

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. Alcohaols,
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
competences

IIpuMeHATE  OCHOBHBIE  TIOHATHUA,  3aKOHBI,  TEOPHUHU
HEOpPraHWMYeCKOH H OpPTaHMYeCKOW XUMHH, (QHU3HYECKOH,
KOJUIOUJHOM, AHAJIUTUYECKOW XUMHH, 3HAHUSA CTPYKTYpBI,
(GU3NKO-XMMHUYECKUX CBOMCTB W IyTed MeTabonm3ma
XUMHUYECKUX KOMIIOHEHTOB, BXOISIIMX B COCTaB MHUBBIX
OpraHu3MOB,  JJUI1  pELIEHUus  NPAKTUYECKUX  3a]1ad
npodecCHOHANBHON IS TebHOCTH.

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

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

3HATh:

- OCHOBHBIE TIOHATHS, MIPABUIJIA U TEOPUU OPraHUYECKOU
XMMHUM; CBOMCTBAa BaXHEWIIHMX KJIACCOB OPTraHUYECKUX
COCIMHEHHUM; -  OCHOBHBIE  MEXaHU3Mbl  MPOTEKAHUS
OpTaHWYECKUX PEaKIHi; METOJbl XHUMHYECKOW U (PHU3UKO-
XUMUYECKON WACHTU(DHUKAIIMN COCIWHEHUNH OpraHMYeCKOU
MPUPOIBL; - METOABI MOJIYYCHHUS] OPraHUYECKUX COCTUHEHUI;

know:

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

npaBwia  Oe3omacHOro  moBeAeHWs 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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UCIONB30BaTh cucTeMarndyeckyro HomeHknarypy MIOITAK, a
TaKX€ TEOPUI0 CTPOCHUS OpPraHUYECKUX BEUIECTB IS
M300pakeHNsT OCHOBHBIX KIIACCOB OPTaHUYECKUX COSAHMHEHUH;
- TPOTHO3MPOBATh PEAKIHUOHHYIO CIIOCOOHOCTH OCHOBHBIX
KJIACCOB ~ OpPTaHMYECKMX BEIIECTB B  3aBHCHUMOCTH  OT
KOHKPETHBIX YCJIOBUM, OCHOBBIBASICh HAa 3HAHUAX O CTPYKTYpE U
PEaKIMOHHOW CIOCOOHOCTH (YHKIMOHAIBHO 3aMELICHHBIX
OpraHMYEeCKUX COEJUHEHMH; - HCIOJb30BaTh Ha IpaKTHUKE
NPUHIUIBI U TOIXOJbI, JIEXKAIINE B OCHOBE CUHTE3a BEILECTB
OpraHWYeCKON MpHUPOABI; - HCIOIb30BATh TEOPETHUECKUI
anmnapaTt OpraHUYeCKON XMMUU JUIsl OOBSACHEHHS PEaKIIMOHHON
CIIOCOOHOCTH OPraHWYEeCKHX MOJIEKYJ, PEeIIeHUs] IPOCTHIX
pacUeTHBIX 3a1ad; - o0pamaThCsi C XUMHYECKOH ITOCY/IOMH,
J1a00pPaTOPHBIM 000pPYIOBAaHHEM, XMMHUYECKUMH BEIICCTBAMH
OpraHUYeCKOMN MPUPOJIBI;

BJIAJETh:

- HOMEHKJIaTypOd  OpPraHMYeCKHX  COCJWHEHUH; -
METOJaMH IUIAHUPOBAHHUSA M MPOBEJACHHUS OPTaHUYECKOTO
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 n3yueHus yueOHOM JUCIUITIINHEI, 2 2
moayiist / Semester of study

IpepexBusutsl / Prerequisites - -
TpynoeMKOCTh B 3a4€THBIX €AMHUIIAX 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 TEKyIICH U
NpOMeXyTO4YHOM artectanuu / 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: buorexnonorus / Biotechnology

YuyeOHas TMCHUILUINHA KAHATUTHYECKAS U (PU3HYECKAs] XUMHU», MOAYJIb « XUMU» /
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

OHMOJIOTUYECKOT0 MPO(MIISI 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 MOHATHS, 3aKOHBI U TEOPHH
HEOPraHW4YeCcKOd W OpPraHu4yecKod  XHUMHHU,
(hM3UYECKOM, KOJUTOUIHON U aHATMTUYECKON XUMHH

Apply the basic concepts, laws and theories of inorganic
and organic chemistry, physical, colloidal and analytical
chemistry to solve practical problems of professional

TSt perieHust NPaKTHICCKUX 3ama4 | activity
pO(ECCHOHANBHOM JICSTENFHOCTH
Pe3ynbrarel 00y4eHus (3HATh, yMETh, BIIAIETh) / 3HATh: know:

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

- TEOPETUYECKHUE OCHOBBI, OCHOBHBIE 3aKOHBI M
METOJIbI AHAJIUTUYCCKOW M (PU3MUECKOH XUMUH,
BKJIIOYAIONINE YYEHUE O XMMHUYECKOM PAaBHOBECHUU,
CPYIIOBBIE U UHAWBUAYAIbHbBIE CBOMCTBA UOHOB U
BEIIECTB, - METOAbl XMMHUYECKOro, (u3UKO-
XUMUYECKOTO aHalu3a, METONbl pa3leleHusl U
KOHLICHTPUPOBAHUS OMNpPEACIAEMbIX BEIIECTB IS
MOJyYEeHUs] JIOCTOBEPHBIX CBEAEHUNW O COCTaBe
00beKTa;

YMETH:

- pemarh pacdyeTHBIE 3aJaud [0  BBIOOPY
ONTUMAIIbHBIX YCIIOBUM MPOBEIECHUS SKCIIEPUMEHTA,

- BeIOMparh  ONTUMAIBHBIN W  Haubosee
3¢ (EeKTUBHEII METOJI PKCIIEPUMEHTA.

BIIAJIETh:

OCHOBHBIMUA TpHeMaMud pabOTBl B  XUMUKO-

AHAJIMTUYECKOH JabopaTopuu

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

3

3

Ipepexsusutsl / Prerequisites

Heopranuueckas xumus

Inorganic chemistry

TpymoeMKoCTh B 3a4€THBIX AUHHLAX (KpeanuTax) / 3 3
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 72/48 72/48

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

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

KomtokBruymM, KOHTpOJIbHAS paboTa
3auer

Colloquium, assessment
Exam
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Cneunanbaocts / Speciality: buotexnonorus / Biotechnology

YuebOnas qucuuminia «BeegeHue B 0MOTEXHOJI0THIO», MOAYJIb «DyHIaMeHTAJIbHbIE OCHOBbI OHOTEXHOJIOTHI) /
Academic discipline « Introduction to Biotechnology», module «Fundamentals of biotechnology»

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

dopmupoBaHue KOMILIEKCA 0a30BBIX
MpENCTaBJICHUA O  3aJa4yaX W OCHOBHBIX
HaIpaBICHUSIX pa3BUTHUSA COBpEMEHHOMN
OHMOTEXHOJIOTHH

Formation of a set of basic concepts about the objectives
and main directions of development of modern
biotechnology

dopmupyemsbie kommerenimun / The formed
competences

[IpumensaTe 3HaHWSA 00 OOBEKTAX OWMOTEXHOIOTHH,
TpeOOBaHUIX K MPOM3BOJCTBY OMOTEXHOJOTHUECKUX
MPOJYKTOB  PA3UYHOrO  Ha3HA4YeHWs, (DU3HKO-
XAMHYECKMX CBOWCTBAX W MyTAX MeTabonm3ma
XUMHYECKHX KOMIIOHEHTOB, BXOJSIIIMX B COCTaB
JKHMBBIX OPTaHU3MOB, MEXaHNU3MaX HACJIEACTBEHHOCTH
u HN3MEHYUBOCTH, MOJICKYJIIPHBIX OCHOB
(YHKIMOHHPOBaHHSI  KJIETOYHBIX  CHCTEM ISt
pa3pabOTKH MHHOBAIIMOHHBIX IOJXOJOB B 00JIACTH
CEJIbCKOT0 XO35CTBA, MPOMBIILICHHOCTH, 3KOJIOTHH,
37PABOOXPAHCHHUS

Apply knowledge of biotechnology objects, requirements
for the production of biotechnological products for
various purposes, physicochemical properties and
metabolic pathways of chemical components that make
up living organisms, mechanisms of heredity and
variability, and the molecular basis of the functioning of
cellular systems to develop innovative approaches in the
fields of agriculture, industry, ecology, and healthcare.

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

3HATh:
- CYUTHOCTb Y 3aJ1a4¥ OMOTEXHOJIOTHH; - TPEOOBaHHS
K TIPOU3BOJICTBY OMOTEXHOJOTHYECKUX TPOIYKTOB
Pa3IUYHOTO HA3HAYECHWS, OCHOBHBIE CXEMBI
OYHUCTKH OHOTEXHOJIOTHUECKHX TMPOAYKTOB, -
OCHOBHBIC JIOCTW)KCHUS W TEHACHIUH Pa3BUTHUS
MPOMBILICHHOH, CEeTBLCKOXO03IMCTBEHHOM,
MEIUIUHCKON, JKOJOTHYECKON OMOTEXHOJOTHU; -
HampaBieHUusT (QYHIAMEHTANbHBIX W TPHUKIIATHBIX
HCCIIeNOBaHU B o0OmacTh  OMOTEXHOJIOTHU,
peanu3yemMbix Ha 0a3e oOpa3oBaTeIbHBIX, HAYYHO-

WCCIIE/IOBATENIbCKUX,  HAYYHO-TIPAKTUYECKUX U
MIPOU3BOJICTBEHHBIX LIEHTPOB Pecnybnuku
benapycs;

YMETh:

- OCYWIECTBIIAITh TIOWCK W AaHaJlW3 JaHHBIX,

CBA3aHHBIX C JOOCTHXKCHHUAMU HpOMBIMHeHHOﬁ,

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
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CEIbCKOXO03SMCTBCHHOM, MEIUIIMHCKOM,
3KOJIOTHYECKOM OMOTEXHOJIOTHH, COCTaBJIATh
aHATUTHYCCKHE 0030phl, TOTOBHUTH HOKIAABI M
MaTepuanbl K MPEe3eHTalusIM; - HCIOIb30BaTh
3HAHUSI O MHUPOBBIX TEHJCHIUSAX  Pa3BUTHUS
OMOTEXHOJIOTHH TS PEIICHUS TPAKTHICCKUX 3a/1a9;
HMETh HaBBIK:

- [pUMEHECHHSI TEPMHHOIOTHM B  00JacTH
NPOMBILICHHOM, CEITbLCKOXO03IMCTBCHHOM,
MEIULMHCKOMN, SKOJIOTMYECKOH OHMOTEXHOJIOTHH; -
no10opa 00bEKTOB OMOTEXHOJIOTUH M MIPUMEHECHUS

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

METOIMYECKUX  IMOAXOJOB  JJIsI  ITOBBIMICHUS
3¢ (HEKTUBHOCTH WX UCITOIE30BAHUS
Cemectp uzyueHust y4eOHON TUCIIMIUIMHBI, MOIYJIS / 1 1
Semester of study
Ipepexusutsl / Prerequisites - -
TpynoeMKoCTh B 3a4€THBIX eAMHANIAX (KpeanuTax) / 3 3
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 52/56 52/56
camocTosTenbHoi pabotsl / Academic hour of
students' class work, hours of self-directed learning
TpeboBanus U GOPMBI TEKYIIEH U TPOMEKYTOUHOH Pedepar, Tect Essay, test
arrecrauuu / Requirements and forms of current and 3auer Credit

interim certification

20




Cneunanbaocts / Speciality: buorexnonorus / Biotechnology

Yueonas qucuuminHa «OCHOBbBI KJI€TOYHON 0M0JIOTUM», MOAYIb «DYyHAaMeHTAIbHbIE OCHOBBI OMOTEXHOJIOTHI» /
Academic discipline «Fundamentals of Cell Biology », module «Fundamentals of biotechnology»

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

@OopMHUPOBAaHUE y CTYACHTOB CHUCTEMBbI 3HAHUUA O
CTPYKTYPHOM OpraHU3aliy )KUBOM KIETKH, IPUPOJE
MIPOUCXOAIIMX B HEHM MPOIIECCOB, B3aUMOICHCTBUI
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

dopmupyemsbie kommerenimun / The formed
competences

[IpumensaTe 3HaHWSA 00 OOBEKTAX OWMOTEXHOIOTHH,
TpeOOBaHUIX K TMPOU3BOJICTBY OMOTEXHOJIOTHUSCKHX
NPOAYKTOB ~ pa3iMYHOTO  Ha3Ha4yeHWs, (usmko-
XAMUYECKHX CBOMCTBAX M IyTIX MeTaboim3Ma
XUMHUYCCKHUX KOMIIOHCHTOB, BXOIAIIMX B COCTaB
JKHMBBIX OPTaHU3MOB, MEXaHNU3MaX HACJIEACTBEHHOCTH
u W3MEHYNBOCTH, MOJIEKYJIPHBIX OCHOB
(YHKIMOHHPOBaHHSI  KJIETOYHBIX  CHCTEM ISt
pa3pabOTKH MHHOBAIIMOHHBIX IOJXOJ0B B 00JIACTH
CENBCKOTO XO3SHCTBA, MPOMBIIUICHHOCTH, KOJIOTHH,
3APaBOOXPaHEHUS

Apply knowledge of biotechnology objects, requirements
for the production of biotechnological products for
various purposes, physicochemical properties and
metabolic pathways of chemical components that make
up living organisms, mechanisms of heredity and
variability, and the molecular basis of the functioning of
cellular systems to develop innovative approaches in the
fields of agriculture, industry, ecology, and healthcare.

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

3HATB!
- CTPYKTYPHYIO OpPTraHM3alUI0, 3aKOHOMEPHOCTH
(YHKLIMOHUPOBAHUS U MHTETPALlMM B TKaHU KJIETOK
JKUBBIX OPraHU3MOB; - MOJEKYJSIPHYIO NPUPOAY U
MEXaHU3MBbI peryisuuun (hU3HONIOTHYECKIX
MIPOLIECCOB B KIIETKAaX; - COBPEMEHHBIE IOJXOMBI
HCCIIEIOBAHNS KJIETOYHBIX IPOLIECCOB; - METOJBI
MOJTY4YEHHUS, aHanaus3a U HIPAaKTHYECKOT O
HCIIONb30BAaHUS KJIETOUHBIX KYJIbTYP;

YMETB!

- HCIOJIB30BaTh TEOPETHMUECKUE 3HAHUS 110
KJIETOYHOW OMOJIOTHY B Ka4eCTBE HAYYHOH OCHOBBI
JUI.  TIUIIEBOM  NPOMBIIUIEHHOCTH, CEJIBCKOTO
XO3AHCTBa, OMOTEXHOJOTUH M OWMOWH)KEHEPHUH;
IIPUMEHATh Ha IMPAKTHKE 3HAHUS O KIETOYHBIX U
MOJIEKYJSIPHBIX ~ OCHOBaxX  ()yHKIMOHUPOBAHHUS
JKUBBIX  CHCTEM M CIOXHBIX  IpoLeccax

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:
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KOOpJAuHAlUun (bPIBI/IOJ'IOI‘I/I‘IeCKI/IX IMpoueccoB
OpraHusma; - UCII0JIb30BaTh Ha IIPAKTHUKE 3HAHUA 00
OCHOBHBIX SKCIIEPUMEHTAJIbHBIX nmoaxoagax

KJIETOYHOM OMOJIOTHH;

HMETbh HaBBIK:

- METOAMYECKUX IIPUEMOB aHalu3a KIETOK |
CYyOKJICTOYHBIX CHCTEM; - METOJOB paboThl ¢

KyJbTypaMH  KJIE€TOK MW  OpraHOB  pPa3IMYHBIX
OpraHu3MoB; - TCXHHUKH IUIaHUPOBAaHUA n
IIPOBEACHUA KJIETOYHO-OHOJIOrHYECKOT0

HCCIIEOBAHMSI C HCIIOJIB30BAHUEM COBPEMEHHBIX
AQHAJINTUIECKHUX MOIXOJIOB; - METOJIOB
HCCIIEIOBAHNS, aHAJIN3a JAHHBIX U NPEACTaBICHHS
pe3yJbTaToB, KOTOpBIE HCIIOJIB3YHOTCS B
SKCIIEPUMEHTAJIBHON U IPUKIAAHONW KJIETOYHOU
Ouosorun

- 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

CemecTp nzydeHus: yaeOHOM JUCIUITITNHBI, MOTYIIS /
Semester of study

3

3

IMpepexBusutsl / Prerequisites

HI/ITOJ]OFI/ISI W TUCTOJIOTUS

Cytology and histology

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

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 gquestioning, assessment, tests
Exam
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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology

Yuefnas qucuuninsa «Buoxumus», Moayiab « @yHaaMeHTaIbHbIE OCHOBBI OHOTEXHOJIOTHID) /
Academic discipline «Biochemistry», module «Fundamentals of biotechnology»

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

CdopmupoBath y CTYICHTOB IEIOCTHYIO CHCTEMY
3HAaHUH O XMMUYECKOM COCTaBE )KUBBIX OPTaHU3MOB,
(U3UKO-XUMUYECKUX U OMOJIOTMYECKUX CBOHCTBAX
HPUPOTHBIX COSTNHEHHUH, OCHOBHBIX MyTSIX 0OMeHa
BCHICCTB, MCXaHU3MaxX PCEryjAlvi 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

[IpumensaTe 3HaHWUSA 00 OOBEKTAX OWMOTEXHOIOTHH,
TpeOOBaHUIX K TMPOU3BOJICTBY OMOTEXHOJIOTHUECKHX
MPOAYKTOB  PA3NMYHOTO  HazHAa4YeHWs, (U3HKO-
XAMUYECKHX CBOMCTBAX M IyTIX MeTaboim3Ma
XUMHUYCCKHUX KOMIIOHCHTOB, BXOIAIIHMX B COCTaB
JKHMBBIX OPTaHU3MOB, MEXaHNU3MaX HACJIEACTBEHHOCTH
u W3MEHYNBOCTH, MOJIEKYJIPHBIX OCHOB
(YHKIMOHMPOBAHUS  KJICTOYHBIX  CHCTEM  JUIS
pa3pabOTKH MHHOBAIIMOHHBIX IIOJXOJ0B B 00JIACTH
CEJIbCKOTO XO35ICTBA, MPOMBIIIIIEHHOCTH, 3KOJIOTHH,

Apply knowledge of biotechnology objects, requirements
for the production of biotechnological products for
various purposes, physicochemical properties and
metabolic pathways of chemical components that make
up living organisms, mechanisms of heredity and
variability, and the molecular basis of the functioning of
cellular systems to develop innovative approaches in the
fields of agriculture, industry, ecology, and healthcare.

3paBOOXPAHEHHSI

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

Learning outcomes (know, be able to, have skills in) - XUMHYECKME OCHOBBI JKH3HeIeATeabHOCTH, | - chemical bases of vital activity, including the chemical
BKJIIOYasl XMMHYECKOE CTpOeHHe W CcBoicTBa | Structure and properties of natural compounds and their
NPUPOJIHBIX COCAMHEHWH © WX KOMIUIEKCOB, | complexes, the main ways and mechanisms of
OCHOBHBIE TIyTH W MexXaHu3Mbl peryisuun | metabolism regulation, biochemical mechanisms of the
MeTabom3Ma, OMOXUMHYECKHE MexaHm3Mbl | implementation of genetic information; the theoretical
peanm3zanuu  reHetnyeckod  mHpopmammm; - | and  practical  significance of biochemistry, the
TEOPETHYECKYI0 ¥ MpaKkTHYecKyro 3Hauumocth | relationship with other natural sciences; the latest
OMOXMMUH, B3aUMOCBSI3b c npyrumu | achievements in the field of biochemistry and the

€CTECTBEHHBIMH HayKaMH; - HOBEHMILINE TOCTUKEHUS
B obOmacth OHOXMMHUH ¥ TEPCHEKTHBBI HX
WCTIONIF30BAHUS B PA3IMYHBIX O0JACTSIX HApPOIHOTO
XO34HCTBA, METUIIMHBL, (apMaluu

YMETB:

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
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- MCIIOJIb30BaTh 3HAHUS OMOXUMUU JIJIsl O0BSICHEHHUS
BaKHEHIIINX (hM3HOIIOTUIECKIX MIPOIIECCOB,
MIPOMCXOSIIME B OpPraHax M TKAHAX YeJIOBEKa,
’KUBOTHBIX, PACTCHHI, MPOKAPHOT KaK B HOPME, TaK
U TpU BOSHUKHOBEHUHU MATOJOTUHU; - UCTIOIh30BATh

OMOXMMHYECKHE  METOALI  HCCIENOBAaHHA B
AKCIIEPUMEHTAIBHON OHOJIOTHH
BIIQJIETh:

- OCHOBHBIMH IPUEMAMH H3YYCHHS XHMUYECKOTO
COCTaBa JKUBBIX OPraHU3MOB M CTPYKTYPHBIX
0COOEHHOCTEH OHOJOTHYECKH aKTHBHBIX BEIIECTB;
METOAAMH KOJMYECTBEHHOTO W KAUYeCTBEHHOIO
OIpeIeIICH s IPUPOHBIX COCTUHEHHUI

organs and tissues of humans, animals, plants,
prokaryotes both in normal and in the occurrence of
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
guantitative and qualitative determination of natural
compounds

Cemectp uzyueHust y4eOHON TUCIIMIUIMHBI, MOIYJIS /
Semester of study

3

3

Ipepexusutsl / Prerequisites

Oprannyeckasi XuMus

Organic chemistry

TpynoeMKoCTh B 3a4€THBIX eAMHANIAX (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 U TPOMEKYTOUHOH
arrecrauuu / Requirements and forms of current and
interim certification

Y CTHBIM onpoc, KOHTPOIbHAS paboTa, TeCTHI
Ok3ameH

Oral questioning, assessment, tests
Exam
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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology
VYyeonas nucuuminna «eHeTHKa», MoayIb «DyHIaMeHTaIbHbIE OCHOBbI GHOTEXHOJIOTHIY /

Academic discipline «Genetics», module «Fundamentals of biotechnology»

Kpatkoe conepxanue y4eOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

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

HAcJIEeJCTBEHHOCTH. XpomocoMHast TeopHs
HacnencTBeHHOCTH. CrTpykTypa ¥ (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

[pumensats  3HaHMss 00  OOBEKTaX  OHOTEXHOJIOTHH,
TpeOOBaHMSIX K  TPOM3BOACTBY  OMOTEXHOJIOTMYECKHX
MPOAYKTOB PAa3NUYHOTO HA3HAYCHHUS, (H3UKO-XHUMHUYECKHX
CBOMCTBaX U MyTSIX META0OIM3Ma XMMHUYECKUX KOMIIOHEHTOB,
BXO[SIIMX B COCTaB JKUBBIX OPraHM3MOB, MEXaHH3Max
HACJIEICTBEHHOCTH M M3MEHYMBOCTH, MOJIEKYJIAPHBIX OCHOB
(YHKIMOHUPOBaHHSI KJICTOYHBIX CHUCTEM IS Pa3pabOTKH
MHHOBAILIMOHHBIX TTOJIXO/IOB B 00JIACTH CENILCKOTO XO03SICTBa,
MPOMBIIUICHHOCTH, 3KOJIOTUH, 3APaBOOXPAHEHHUS

Apply knowledge of biotechnology objects,
requirements for the production of
biotechnological products for various purposes,
physicochemical  properties and metabolic
pathways of chemical components that make up
living organisms, mechanisms of heredity and
variability, and the molecular basis of the
functioning of cellular systems to develop
innovative approaches in the fields of agriculture,
industry, ecology, and healthcare.

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

3HaTh:

— 3aKOHOMCPHOCTHU HACJICAOBAHUA MPU3HAKOB IIPU MOHO-,
In- nu HOJ'II/IFI/I6pPI)IHBIX CKPCHINBAHUAX, — TI'CHCTHYCCKUC
OCHOBBI  Pa3MHOXCHUA paCTeHI/Iﬁ N KHBOTHBIX;
KJICTOYHBIC, XPOMOCOMHBIC, TCHHBIC MW MOJICKYJISIPHBIC
MECXaHU3MBbI HaCJICACTBCHHOCTH, - MEXAaHNU3MbI
N3MEHYHUBOCTH TCHETUYCCKOT'O marcpuala; —
3aKOHOMEPHOCTH OHTOT'CHE3Aa; — OCHOBBI TCHETHUKHU YCJIOBEKA
n €ro HaCJICACTBCHHBIX 3a6OJ'I€BaHI/II>i; — TCHCTHUYCCKUC
OCHOBBI  CCJICKIIUU, BOIIPOCHL JKOJIOTHYECKOM |
HOHynﬁIHHOHHOfI TCHCTUKU, 3agadud MU BO3MOXKHOCTHU
KJIETOYHOM M TI'€HETUYSCKOH WHXCHCPHUU; — TPUHIUIILI

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.
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CO37IaHUS TPAHCTCHHBIX PACTCHUN U ’KUBOTHBIX; — OCHOBHBIC
MTOAXOBI TCHOTEPAITHH.

YMETB!
— IIPOBOAUTH U AHATM3UPOBATH T€HETUUECKUN SKCIIEPUMEHT;
— CBs3bIBaTh JAaHHbIE TEHETUKH C JOCTWKEHHUAMHU

IIATOJIOTHH, ONOJIOTHYECKIX OCHOB PAa3MHOKEHHUS PACTCHHIA
U JKABOTHBIX, OHTOIE€HE3a, 3BOJIIOLUOHHOW TEOPUU U
CCJICKIIMU, DKOJIOTMH, a TaKXe C YCIeXaMHd B 00JIacTH
OHMOXHNMUHU HYKJICUHOBBIX KHCIIOT, MOJIEKYJISIPHOU
OHMOJIOTHH, TEHOMUKH, MHUKPOOWOIOTHHU, BUPYCOJOTHH U
HMMYHOJIOTMH; — HCIOJIb30BaTh JOCTHKEHUS TE€HETUKH B
peuIeHuu 3a7ad  CEJCKUUU, MEAULIMUHBL, HKOJOTMH U
OMOTEXHOIIOTHH, a TAK)KE IPUMEHSTh IMOJTyIeHHBIC 3HAHUS B
JaJIbHEUIIIEN NPaKTUYECKOU JIEITENbHOCTH;

BJIAJIETh:
— HaBBIKAMHU PEMICHUS 33]a4 10 Pa3IUIHBIM HAMPABICHUSM
TCHETHUKU, OCHOBaMM  TI'€HETHYECKOrO  aHajn3a

MHUKpPOOPraHW3MOB, PACTEHUM, KUBOTHBIX U YEJIOBEKA; —
NPUHLMIIAMHU [POBEACHUS T€HETUYECKOTO SKCIIEPUMEHTA; —
nH(popMaIueil 0 COBpPEMEHHBIX METO/JaX TEeHETHYECKOTO
aHaJln3a, MOJIEKYJISIPHOW T'€HETUKU U TEHOMUKU

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
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 nzyueHust y4eOHON TUCIIMIUTMHBI, MOJTYJIS / 4 4
Semester of study

IpepexBusutsl / Prerequisites Knerounas Gronorus Cell Biology
TpynoeMKoCTh B 3a4€THBIX eUHHIAX (KpeanuTax) / 3 3
Credit units

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

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

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

KoHTposbHbIE pabOThI, YCTHBIE OMPOCHI
OK3aMeH

Assessments, oral questioning
Exam
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Cneunanbaocts / Speciality: buotexnonorus / Biotechnology

VYueonas qucuuminaa « MoJiekyJasipHasi 6u0J10rus», Moay.ib «@PyHIaMeHTaTbHbIe 0CHOBbI GHOTEXHOJIOTHI /
Academic discipline «Molecular Biology», module «Fundamentals of biotechnology»

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
MIPOLIECCH] 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

[pumensats 3HaHUS 00 OOBEKTAX OMOTEXHOJOTHH,
TpeOOBaHUIX K TMPOU3BOJICTBY OMOTEXHOIOTHIECKHX
NPOIYKTOB ~ Pa3iMYHOTO  Ha3Ha4yeHWs, (usHKo-
XMMHYECKHX CBOMCTBAX W TMYyTIX MeTa0oM3Ma
XUMHUYCCKHUX KOMIIOHCHTOB, BXOIAIIMX B COCTaB
KUBBIX OPTaHU3MOB, MEXaHM3MaX HACIIEICTBEHHOCTH
)41 HN3MCHYHMBOCTH, MOJICKYJIAPHBIX OCHOB
(YHKIMOHHPOBaHHSI  KJIETOYHBIX  CHCTEM ISt
pa3pabOTKH MHHOBAIIMOHHBIX TIOJXOJOB B 00JIAcTH
CEJIBCKOTO XO3SHCTBA, MPOMBIIUIEHHOCTH, KOJIOTHH,
3APaBOOXPaHEHUS

Apply knowledge of biotechnology objects, requirements
for the production of biotechnological products for
various purposes, physicochemical properties and
metabolic pathways of chemical components that make
up living organisms, mechanisms of heredity and
variability, and the molecular basis of the functioning of
cellular systems to develop innovative approaches in the
fields of agriculture, industry, ecology, and healthcare.

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

3HATH!
- OpraHU3aLuIo0 FTeHOMOB PAa3JIMYHBIX OPTaHU3MOB —
or Oakrepuil OO  BBICIIUX  JYKapuor; -
MOJICKYJIAPHBIC MEXaHU3MbI nmoagacp KaHnusd u
TOYHOI'O  BOCHPOM3BEICHHS  HACJEICTBEHHOH
uHpopMaMM B KIETKax; -  IPUHLUIBI
(YHKIIMOHUPOBAHUS  TMPOIECCOB, CBS3aHHBIX C
JKCIIpeccueil TeHOMHON WH(GOpMAaIlMu 1O MYyTH
JHK->PHK->6e0kK;

YMETB:

- WJCHTUQUIMPOBATH 0a30BbIE KOHTPOJMUPYIOIIUE
3JIEMEHThl B TE€HOMHOW IOCJIEOBATEIbHOCTH; -
paborats c TPEXMEPHBIMU CTPYKTypamu
HYKJICMHOBBIX KHCJIOT H 6GHKOB; NPUMCHATH
3HAaHUE MOJIEKYJIIPHOM OHONOTHMM NpH H3YyYCHUH
JPYrux OMOJIOTHYECKUX TUCIMILIKH.

know:

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

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

have skills in:

- molecular biological terms and conceptual apparatus
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BJIaACTh:
- MOJ'ICI(yj'ISIpHO-6I/IOJ'I01"I/ILICCI(I/IMI/I TCPMUHAMU H
MOHSATHHHBIM arrapaToM

Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOIYIIS /
Semester of study

5

5

Ipepexsusutsl / Prerequisites

Knerounas ouonorus, I'enernka

Cell Biology, Genetics

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

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

YcTHBIH ompoc, pedepar, KOHTPOJIbHBIE PA0OTHI
OK3ameH

Oral examination, presentation, assessments
Exam
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Cneunanbaocts / Speciality: buorexnonorus / 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 >KM3HENEATEIBHOCT MUKPOOPTaHU3MOB.
Merabonau3m MHKPOOPraHU3MOB. I'eneTnka
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

XapakTepu3oBaTh OCHOBHBIC TPYIIITBI
MHKPOOPTaHU3MOB M BHPYCOB, OCOOCHHOCTH HX
YKU3HEICATENHOCTH, B3aMMOJCUCTBHS C JIPYTHMH
OpraHu3MaMH, pojib B TPHUPOJAC W MPAKTUYECKOM
JEATENLHOCTH YeJIOBEKa, OCYIIECTBIATH MOA00D
MHUKPOOHOJIOTHUECKUX 00BEKTOB ULt
OMOTEXHOJOTHIECKAX ~POM3BOJICTB, IPHUMEHSThH
METOAMYECKAE  TMOJAXOABI O  YIyYIICHHIO
MPOU3BOICTBEHHBIX 7 9KOHOMUYECKHX
XapaKTePUCTHUK MPOYIIEHTOB MeTo1aMH iN VIVO u in
vitro

To characterize the main groups of microorganisms and
viruses, the features of their vital activity, interactions
with other organisms, the role in nature and human
practical activities, to select microbiological objects for
biotechnological production, to apply methodological
approaches to improving the production and economic
characteristics of producers using in vivo and in vitro
methods

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

3HATh!
- CTPYKTYPHYIO OpPraHM3alHI0 U 3aKOHOMEPHOCTH
(YHKIMOHUPOBAHUS  KIETOK  NPOKapuoT, -

XapaKTepUCTUKY OCHOBHBIX TPYMII MPOKApUOT, UX
MpencTaBuTeNedl; - poilb MHUKPOOPTAaHH3MOB B
KpYroBOpOTE BELIECTB, MOYBOOOPa30BaTEIbHBIX
mporeccax W IUIOAOPOAMH TOYB, B TepepadoTKe
OTXOJIOB MPOU3BOJCTB U AETOKCHUKAIIUU BEIIECTB; -
MIPaKTUYECKOE UCIIOJIb30BAHNE MUKPOOPTraHU3MOB;

YMETb:

- HUCHONB30BaTh TEOPETHYECKHE 3HAHHUS  TIO0
MHUKpPOOMOJIOTHM B KayeCTBE HAy4YHOW OCHOBBI
MHUKPOOHOJIOTHUECKON IIPOMBIIIIEHHOCTH u

know:

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

be able to:

- to use theoretical knowledge of microbiology as a
scientific basis for the microbiological industry and
biotechnology; - to use the basic methods of working with
microorganisms in practical activities;
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OMOTEXHOJIOTHH; - KCIIOJIB30BAaTh OCHOBHBIE METO/TBI
paboTel ¢ MHUKPOOpPTaHM3MAMH B IPAKTHYECKOMH
TeSITebHOCTH;

BJIAJIETh!

- METOAMYCCKUMH  TpueMamMu  paboOThl ¢
MHUKpPOOpPraHW3MaMH; - METONAMH  W3y4YCHUS
Mopdooruueckux u OCHOBHBIX
(hM3U0TOrOOMOXUMUYECKIX CBOWCTB

MUKPOOPIraHU3MOB; - ME€TOAAMU KOJIMYECCTBEHHOI'O

have skills in:

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

ydyera  MHKPOOPraHU3MOB; - OCHOBHBIMHU
NIPUHLUATIAMHA BUI0BOM UACHTU(DUKALIUN
MHKPOOPTaHH3MOB.

CemecTp nzydeHus: yaeOHOM JUCIUITIINHBI, MOTYIIS / 3 3

Semester of study

ITpepexBusuts / Prerequisites

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

Cytology and histology

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

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

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

OTBeThl Ha Ta0OPATOPHBIX 3AHITHAX, TECTHI
DK3aMeH

Lab answers, tests
Exam
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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology

Yueonas qucuuminna «Bupycoaorus», Mmoayiab « MUKpPOOHOIOTHs M BUPYCOJIOTHS /
Academic discipline «Virology», module «Microbiology and Virology»

Kpatkoe conepxanne y4eOHOM AUCIUILIINHEL,
moxyns / Brief summary

O6mas Bupycomnorusi. bakreprnodaru. 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

XapakTepru3oBarb OCHOBHBIE IpYIIIBI
MHUKPOOPTaHM3MOB M BHPYCOB, OCOOCHHOCTH HX
KU3HEACSITEIbHOCTH, B3aUMOJCIHCTBUS C JAPYTUMH
OpraHM3MaMHM, pOJb B TPUPOAE U MPAKTHUECKOH
NESTEIbHOCTH  YEJIOBEKa, OCYLIECTBIATH  MoA00p

MHUKPOOHOJIOTHYECKHIX 00BEKTOB TUTS
OHMOTEXHOJIOTUYECKHAX MIPOU3BOJICTB, MIPUMEHSTh
METOIUYECKUE MOIXObI 110 YITY4IICHHUIO

MPOU3BOJICTBEHHBIX U SKOHOMHUYECKUX XapaKTEPUCTHUK
MPOAYIIEHTOB METOAAaMH iN ViVO u in Vitro

To characterize the main groups of microorganisms and
viruses, the features of their vital activity, interactions
with other organisms, the role in nature and human
practical activities, to select microbiological objects for
biotechnological production, to apply methodological
approaches to improving the production and economic
characteristics of producers using in vivo and in vitro
methods

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

3HATE:

- OCHOBHBIE CeMeWCTBa BHPYCOB JKHBOTHBIX U
pacTeHHi, OTACNBHBIX TPEACTABUTENCH YMEPEHHBIX U
BUPYJICHTHBIX OakTepuo(daroB; -OCHOBHBIE CXEMBI
pEeIUIMKAalid ~ BUPYCOB  pPACTEHHWH, JKUBOTHBIX U
OakTepuii B 3aBUCUMOCTH OT THIIA TE€HOMHOH
HYKJIEMHOBOUW KHCJIOTBI; -OTAEIbHBIX IpeAcTaBUTENEH
BUPYCOB JKMBOTHBIX W PACTCHUH, BBI3BIBAIOIIMX
HauOoyiee 3HAYMMble WHQPEKIUH ¥ METOAbl WX
MPO(UIAKTUKYI | JICUCHHS; - IPUMEPHI HCITOJIb30BaHHUS
BUPYCOB B KayeCTBE BEKTOPOB B TI'€HETHYECKOMH
WH)XCHEPUH, OMOTEXHOJIOTUU ¥ TeHOTEPAITNY;

YMETh:

- OTIpeAETATH TUTP OakTepuodara, MPOBOIUTH OUUCTKY
OakTepuodara, moay4yaTh (aroyiu3aTthl C BBICOKUM
TUTPOM, (HarOTUIUPOBATh OAKTEPUU W ONPEICINATH

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:
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CHEKTp JHUTUYECKOro aedcTBusa Oakrepuodaros; -
MPOBOJUTH JIN30T€HU3ANNIO OaKTepUil W BBIIBIATH
JIN30T€HHBIE IITAMMBIL;

BIIQ/IETh!

- BHUPYCOJIOTUYECKUMH TEPMUHAMH M CBOOOJHO
OpUEHTHPOBATHCSL B JIUTEPATYpPE IO BUPYCOJIOTHH; -
9KCIEPUMEHTAIBHBIME  METOJAaMH  ONpPENENICHUS W
paboThl ¢ BHpycaMH W BHPYCHBIMH BEKTOpPaMH; -

- 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.

METOAaMHU aHalIn3a BHPYCHBIX KOMIIOHEHTOB U

BBISABJICHHS BUPYCOB.
Cemectp uzyueHus y4eOHOW AUCIUITIMHBI, MOIYJIS 3 3
/ Semester of study
Ipepexsusutsl / Prerequisites Mukpobuosorus Microbiology
TpynoeMKoCTh B 3a4€THBIX eAMHALIAX (KpeanuTax) / 3 3
Credit units

56/52 56/52

KonnuecTBo ayTMTOPHBIX YacOB U 4acoB
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

Otuer 1o j1abopaTopHO paboTe, KOHTPOJIbHAS paboTa
DK3aMeH

Lab Report, assessment
Exam
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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology

YueOHas qTucuumiinHa « BHOTeXHOI0THA MPOKAPHOT U TPHUGOB», MOAYJIb « MHKPOOGHOJIOTUS U BUPYCOJIOTHS» /
Academic discipline «Biotechnology of prokaryotes and fungi», module «Microbiology and Virology»

Kpatkoe conepxanne y4eOHOM AUCIATLIINHEL,
moxyns / Brief summary

CdopmupoBaTh y CTYIEHTOB IIEIIOCTHOE NPEACTABICHHE O
JNOCTIKEHHAX W MEPCHEeKTUBaX pa3BUTHA OWMOTEXHOIOTHUH
MPOKapuOT U I'puOOB, O MPUHLMUIAX, MMOAXONAX 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

XapakTepru3oBaTh OCHOBHBIE TPYIIBEl MHKPOOPTaHU3MOB U
BUPYCOB, 0COOEHHOCTH ux JKU3HECSTEIbHOCTH,
B3aMMOJIEUCTBUS C APYTUMHU OpraHU3MaMHu, pojib B IPUPOJE U

MPAKTHYECKOW  JICATEIBHOCTH YEJIOBEKa, OCYIIECTBIISATH
oxoop MUKPOOHOJIOTHUECKUX 00BEKTOB JUTSI
6I/IOTCXHOJ'IOFI/I‘-IGCKI/IX IIPOU3BOJACTB, IIPUMCHSATDH

METOAUYCCKHUC ITOAXOAbI ITO ynqueHI/Ho HpOI/ISBOI[CTBeHHHX
N S9KOHOMHWYCCKUX XapaKTepI/ICTI/IK HpOI{yLIeHTOB METOAaMH in
Vivo um in vitro

To characterize the main groups of microorganisms
and viruses, the features of their vital activity,
interactions with other organisms, the role in nature
and human practical activities, to select
microbiological objects for biotechnological
production, to apply methodological approaches to
improving the production and economic
characteristics of producers using in vivo and in vitro
methods

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

3HATh:

- OCHOBHBIE TPAaKTUYECKH 3HAYMMBIE META0OIHTHI KIETOK
MUKPOOPraHU3MOB; OCOOCHHOCTH OpTaHHM3aIMHd KIIETOK
MPOKAPUOT u rpudoB, ONPEAEIISIONINe 15D.
OHMOTEXHOJIOTUYECKOE  MCIIOIL30BaHHE; - NPUHIUIBI
CeNeKINHU MPOAYLIEHTOB OMOJIOrHYECKHU aKTHBHBIX
COCJIMHEHMIA; - CITIOCOOBI BRIPAIIUBAHUS POKAPUOT U IPUOOB,
XapaKTePUCTUKKM POCTa MUKPOOHBIX KYJbTYpP; - TEXHOJOTHH
MOJly4YeHUs] TIEPBUYHBIX W BTOPUYHBIX META0OJUTOB; -
OCHOBHBI€ ITPUHLIUIBI U METOAbI FTEHETUYECKON NHXKEHEPUH U
TEXHOJIOTHH co3aanus pekomOuHaHTHRIX JIHK; - Metomsl
MOJyYECHUE TPAHCTEHHBIX OPraHU3MOB; 0COOEHHOCTHU
3KCIPECCUU YYXKEPOJHBIX I'€HOB B KIIETKax IPOKapUOT H
rpudoB, HCIIOJIB30BaHUE BUPYCOB JUTSE CHHTE3a
TeTePOJIOTUYHBIX OEIKOB; - MPHHIUIIBI (PYHKIIMOHUPOBAHHUS
COBPEMEHHOTO o0opyioBaHuUs, MIPUMEHSEMOTO B

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
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MPOMBIIIIEHHBIX MacITabax; - TOCTHKEHHSI ONOTEXHOJIOTHH,
0COOCHHOCTH Pa3BUTHSI OMOTEXHOIOTHYECKUX ITPOM3BOJICTB B
Pecrrybnmke bemapycs;

YMETb:

- TIONB30BaTbCi  MHKPOOHOJOTMYECKUMH  METOAaMH
UCCIIEZIOBAaHUSI M UCIONB30BaThb WX NpH pabore Ha
OMOTEXHONOTMYECKOM  MPOU3BOJICTBE; -  HCIOJIB30BAThH
KJIACCHYECKUE W COBPEMEHHBIE METOJbl T'CHETHYECKOTO
KOHCTPYHPOBAHHS TPOAYLEHTOB OMOJOTHYECKH AKTHUBHBIX
BEILIECTB; - MCIOJIB30BATh PA3JIMYHbIC THIIBI MUTATEIIHHBIX
cpen Uil KyJbTHBUPOBaHHS OHWOIOTHYECKUX OOBEKTOB M
HOTyYCHUS LEJICBBIX TPOIYKTOB;

BIIAJICTh:

- nH(popManreit 00 OCHOBHBIX TPYIIax MUKPOOPTaHU3MOB H
BUPYCOB, 0COOEHHOCTSX  MX  KH3HEACATEILHOCTH,
B3aMMOJICHCTBHS C JPYTMMH OpPTaHU3MaMH; - MPUHIAIAMHU
noxoopa OHMOJIOrMYECKUX 00BEKTOB JUTST
OMOTEXHOJIOTUIECKUX MIPOU3BO/ICTB, a TaKxke
METOJMYECKUMH  TIOAXOJaMH [0  YJIYYIIEHHIO  HX
NPOU3BOJICTBEHHBIX XapaKTEPUCTHK METOAAMH in Vivo U in

industrial scale; - achievements in biotechnology,
features of the development of biotechnological
production in the Republic of Belarus;

be able to:

- 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.

Vilro; - OCHOBHBIMH CBEJICHHSMH 00 OpraHM3alMu

OMOTEXHOJIOTMYECKOTO IIPOU3BOICTBA.
Cemectp nzyueHus y4eOHON AUCIMITIMHBL, MOAYJIS 3 3
/ Semester of study
IMpepexBusutsl / Prerequisites MukpoOuosorus Microbiology
TpynoeMKoCTh B 3aU€THBIX eUHHIAX (KpeanuTax) / 3 3
Credit units
KonnuecTBo ayTMTOPHBIX YacOB U 4acoB 52/56 52/56

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

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

Ortuer o 1abopaTtopHO# paboTe, KOHTPOJbHAs paboTa
3auer

Lab Report, assessment
Test
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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology

Yueonas qucuuminna «Kinerounas nn:kenepus», Moayiab «OcHOBBI OMOUHKEHEPUID) /
Academic discipline «Cell engineering», module « Fundamentals of Bioengineering »

Kpatkoe conepxanne y4eOHOM AUCIATLIINHEL,
moxyns / Brief summary

CdopMupoBaTh COBpEMEHHBIE IPEICTaBICHUS 00 OOMMX U
YaCTHBIX  TEXHOJOTHSAX  CO3JIJaHUS U KCIIOJIb30BaHUs
OMOJIOTMYECKUX OOBEKTOB, B TOM YHCIC W TECHETHYCCKU
TpaHC(HOPMUPOBAHHBIX, JIJISI HHTCHCU(DHUKAIINN TIPOU3BOICTBA
WJIN TOJYYCHHA HOBBIX BHIAOB TIIPOAYKTOB pPa3IMIHOIO
HaszHa4YCHUA

To formulate modern concepts of general and
specific technologies for the creation and use of
biological objects, including genetically transformed
ones, to intensify production or obtain new types of
products for various purposes

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 W  JIPyTUX

OMOMOIIEKyII, pa3pabOTKH CIIOCOOOB AUATHOCTUKH U JICUECHUS
3a00JIeBaHUI

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

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

3HATh:

- KJIACCHYECKHE W COBPEMEHHBIC TCOPUU W MPEACTABICHUS
00 KJIETOYHOIN WHKEHEPUH; -  KITIOUYCBBIC CBOWCTBA,
Mopdosiornyeckue, (GpEHOTHNUYSCKUE M (PYHKIIMOHAIbHBIC

XapaKTePUCTUKU IMOPHUOHAIBHBIX, (heTanbHBIX u
TKaHEeCHeIN(PUIECKUX CTBOJIOBBIX KIIETOK; -  OCHOBHBIC
OPUHLMUIBI ¥ CTpAaTerMd  KIETOYHOM  Tepamuu ¢

HCIIOJIb30BAHHUEM CTBOJIOBBIX KJIIETOK; - OCHOBHBIC  METOBI
TeHETUYECKOW WHXEHEpUH W O0NaCTH WX NPUMEHEHUS; -
CIIOCOOBI TIONTy4YeHHMsI KJIETOK HOBOTO THITA, THOPUIOMHBIE
TEXHOJIOTUM, KOHCTPYMPOBAHUE  TI'E€HETUYECKH  HOBBIX
O00OBEKTOB IyTEM KJICTOYHOW THOPHUAM3AINA M BBEACHUS
Yy>KEPOJHOIO FTEHETUYECKOr0 MaTepuana; - OCHOBHBIC
HamnpaBJIeHUsT M TIEPCHEKTUBBI HCIIOJIb30BaHUA TE€HHOU
Tepamuu JUId JICUECHUS TECHETHUYSCKUX 3a00JieBaHUM, IS

MOJydYEeHUs] ~ OpraHOB AN TpaHCIUIaHTAaLWH,  JJid
KOHCTPYHPOBaHUs yesoBeka de novo;

YMETh:

- HUCIONb30BaThb 3HAaHME MEXAaHW3MOB UM  OCHOBHBIE

3aKOHOMCPHOCTHU TeHHOH WHXXCHCPUHU OpraHn3Ma YCJIOBCKA U

know:

- classical and modern theories and concepts of cell
engineering; key properties, morphological,
phenotypic, and functional characteristics of
embryonic, fetal, and tissue-specific stem cells; -
basic principles and strategies of cell therapy using
stem cells; - basic methods of genetic engineering
and their applications; - methods for producing new
cell types, hybridoma technologies, and the
construction of genetically novel objects through cell
hybridization and the introduction of foreign genetic
material; - key areas and prospects for the use of gene
therapy for the treatment of genetic diseases, for
obtaining organs for transplantation, and for the
construction of humans de novo;

be able to:

- use knowledge of the mechanisms and fundamental
principles of genetic engineering of humans and
animals in scientific and educational activities; -
Independently plan and conduct a simple
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’)KUBOTHBIX B HAyYHOM M NEAArormyecKod NEesSTEIbHOCTH; -

CaMOCTOSITETTFHO CIUIAHWPOBAaTh W MPOBECTH MPOCTOM
OKCIIEPUMEHT, BKIIFOYash MaTeMaTHYeCKHH aHaluu3 ero
Pe3yIbTATOB; - OCYLIECTBIATh HAYYHO-UCCIIEI0BATEIBCKYIO
JISSATEIILHOCTE, COOpP M TOATOTOBKY HAayYHBIX MaTepHalioB,
KBATN(UITUPOBAHHYIO MMOCTaHOBKY JKCIIEPUMEHTOB,
MPOBOJIUTH HUCCIICAOBAHUE MOJICKYJISPHO-OMOJOTHYESCKUX H
MOJICKYJIIPHO-TEHETUYECKUX  XaPAaKTEPUCTHUK  KJIETOK C
MOCIIEAYIOIINM Ka4eCTBEHHBIM H KOJTMIE€CTBEHHBIM aHAITH30M
MOTyYeHHBIX TAHHBIX; - BBITIOTTHSATH MIPUKIIATHYIO
nabopaTopHyIo IeATeNBbHOCTh, BKIIOYass MOP(OoIOorHuecKue,
OMOXMMHIYECKHE u UMMYHOJIOTHYECKUE aHaIIM3bI
WCCIIEIOBAHUS Ha KJIETOYHOM, TKAHEBOM M OPTaHU3MEHHOM

YPOBHE C LEJIbK0 OLIEHKA CTENEHHM W YPOBHA UX
MaTOJIOTUYECKUX U3MEHCHUH;
BIIJICTh:

- TEXHOJIOTUEH TPOBEACHUS MPOTOUYHON HUTOQIYOPUMETPUH
W VMMMYHOCEJIEKIIMM CTBOJIOBBIX KJIETOK YEJIOBEKa; -
preMaMu 00paboTKH u MIPEJICTABIICHUS
9KCIEPHUMEHTAIBHBIX JAHHBIX

experiment, including a mathematical analysis of its
results. - conduct scientific research activities:
collect and prepare scientific data, conduct expert
experiments, study the molecular biological and
molecular genetic characteristics of cells, followed
by qualitative and quantitative analysis of the data
obtained; - perform applied laboratory work,
including  morphological, biochemical, and
immunological analyses at the cellular, tissue, and
organismal levels to assess the degree and level of
pathological changes;

have skills in:

- flow cytometry and immunoselection of human
stem cells; - techniques for processing and
presenting experimental data

CeMeCTp U3y4YCHUS yqe6H0171 JVCHUIIIIMHBI, MOIYIIS
/ Semester of study

5

5

IMpepexsusutsl / Prerequisites

OCHOBBI KJIETOYHON OMOJIOTHHA

Fundamentals of Cell Biology

TpyaoeMKoCTh B 3a4€THBIX eAHAIIAX (KpeanuTax) / 3 3
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 60/60 60/60

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

Pedepar, koHTponbHas pabora
DK3amMeH

Abstract, test
Exam

36




Cneunanbaocts / Speciality: buorexnonorus / Biotechnology

YueoOnas qucuuminia «'eHHas UHIKeHePHs», MOAYJIb «OCHOBBI OMOMHKEHEPUID) /
Academic discipline «Genetic engineering», module « Fundamentals of Bioengineering »

Kpatkoe conepxanne y4eOHOM AUCIIUITINHEL,
moxyns / Brief summary

CthopmupoBaTh  NpencTaBICHHE O  KJIACCHYECKHX |
COBPEMEHHBIX METOAAaX TeHHON MHXKCHEPUHU U CHHTETHUECKOU
OMOJIOTHH, TIOHUMAaHWE OCHOBHBIX TMPHUHIIMIIOB MPOBEICHUS
TE€HHO-UHXEHEPHBIX 3KCIIEPUMEHTOB, JIaTh 0030p
MPUKJIATHOTO MTPUMEHEHUS TeHHO-MHKEHEPHBIX Pa3pad0TOK

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

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 AUATHOCTUKH U JICUECHUS
3a00JIeBaHUI

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

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

3HATh!

- OCHOBHBIE NIPUHIIMIIBI KOHCTPYUPOBAHUS PEKOMOMHAHTHBIX
Mounekyn JJHK u MonekynsipHOro KIOHUPOBaHUS; - CBOMCTBA
U o0jacTh TNPHUMEHEHUS OCHOBHBIX  (EPMEHTOB U
OJIMTOHYKJIEOTHJIOB, HEOOXOTUMBIX JJIsl TeHHO-UHXEHEPHOTO
KOHCTPYMPOBAHUSI; - CTPOSHHE U MOJXO0/IbI K UCTIOIb30BAHUIO
BAXHEHIINX BEKTOPHBIX MOJIEKYJ, HCIIOJIB3YEMBIX B
Pa3IUYHBIX JKMBBIX CHCTEMax; - MOAXONbI K MOJYYEHHIO U
ckpunuHry OmoOmmorek JHK; - mpuniunel amrumdukarmm
JHK, cnocoObl wuCIonbp30BaHUs TMOJUMEPA3HON IIETHOM
peakiuu A KOHCTpyHpoBaHHua pekomOuHaHTHBIX JIHK; -
TEOpEeTHIECKHE OCHOBBI XUMHYECKOTO CHHTE3a
HYKJICOTU/IHBIX TOCIeIoBaTeIbHOCTEW IN VItro u cOopku
CHHTETHYECKUX T€HOB 1 TEHOMOB; - CITIOCOOBI HAIIPaBIEHHOTO
M3MEHEHUS CTPYKTYPBI TEHETHYECKUX ITOCIIE0BATEIHHOCTEH;
- OCHOBHBIE METOJWYECKHE MOJIXOABl K HalpaBICHHOMY
W3MEHEHHUIO TeHETHYECKOro MaTepHana BHPYCOB, OaKTepHi,
rpruOOB, PacTeHWH W KUBOTHBIX; - MPUMEPHI MPHUKIATHOTO
NPUMEHEHUS] TeHHO-MH)KEHEPHBIX Pa3pabOTOK B MEAULMHE,
ITPOMBIIIEHHOCTH, CEJILCKOM XO3sIICTBE.

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
applied applications of genetic engineering
developments in medicine, industry, and agriculture.
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YMETh:
- IUIAHUPOBATh XOJA MPOBEACHUS OKCIEPUMEHTOB IO
KOHCTpyHnpoBannto pekomOmHaHTHRIX JIHK; - cBoGomgHO

OPHUCHTUPOBATHCA B HAYUYHBIX r[y6nm<au1/1;1x Mo BOIIpoOCaM
JAUCHUIUIMHBI, CTPYKTYPHUPOBATL U IOIOJJHATH IMOJTYYCHHBIC
3HAaHHUA HOBBIMHU JAaHHBIMH, - OCBaWMBaTh HOBBIC MCTOIHUKHU
TCHHOM HUHXCHCpHUU U CHUHTETHUYECKOM 6I/IOJ'IOI‘I/II/I; -

WCIIONIb30BaTh  MOJIYYCHHBIC 3HAHUS B  HAYYHOU U
Me1arornuecKom IesITeIbHOCTH,
BJIAJIETH:

- METOJIaMH KOHCTPYHPOBaHHS PEKOMOMHAHTHBIX MOJIEKYJI
JHK u aHanu3za ux cTpyKTyphl.

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 nzydeHus: ya4eOHOM JUCIIUITIIMHBI, MOTYJIS 6 6

/ Semester of study

ITpepexBusuts / Prerequisites ['eHeTHKa Genetics
TpymoeMKoCTh B 3a4€THBIX eIUHHLAX (KpeanuTax) / 3 3
Credit units

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

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

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

KoHTpobHbIE pabOThI, TECTHI
DK3aMeH

Assessments, tests
Exam
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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology

Yueonas qucuuminna «Metadomueckasi HHKeHEPUsD», MOLYIb «OCHOBbI OHOUMHIKEHEPUM» /
Academic discipline «Metabolic engineering», module « Fundamentals of Bioengineering »

Kpatkoe conepxanne y4eOHOM AUCIATLIINHEL,
moxyns / Brief summary

dopmupoBaHUe COBPEMEHHBIX MpeCTaBICHUMN 0
BO3MOXKHOCTSIX, 3aJayaX MW MeToJaX MeTaboIu4eCcKoi
WHXXEHEPUH,  HUCHOJB3YIOIIUXCS IS HCCIEHOBaHUI

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

HpI/IMCHﬂTb MCTOJbl KYJIbTUBUPOBAHUA PACTUTCIBHBIX U

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

OMOMOJIEKYJI, pa3pabOTKK CIIOCOOOB AMATHOCTHUKHU U JICUCHUS
3a0oneBaHui

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

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

3HATh:
- TpUHOMOBL W METOABl  aHamu3a  MeTabojoma
MHKPOOPTaHU3MOB, pacteHuii u KHUBOTHBIX; -

CTaTHCTHYECKUE W MaTeMaTHYeCKHe MeTOIbl 00paboTKu
MeTaboNMMYeCKuX mpoduiicii OHONIOTHUECKUX OOBEKTOB; -

METOJIOJIOTUIO  HWCCJIEC/IOBaHUS B MeTabOIMYecKon
WHKCHEPUH; - HOBEWIIME  JIOCTIDKCHUs B o0JlacTH
MeTabO0JIOMHKH, (byHIamMeHTaNbHOM MOJIEKYJISIPHOI
OHMOJIOTWY, TCHETHKH U OMOXUMUM; -  MPAKTUIECKYIO
3HAYUMOCTh METa0OJMYECKOW WHKEHEPUHM H €€ CBA3b C
JPYTHMH  TIOCTTEHOMHBIMH TEXHOJIOTHSIMH; BO3MOXKHOCTH
WCTIOJIb30BaHMsl METa0O0INYeCKO MHXEHEPUU B Pa3INnYHBIX
o0acTsIX HApOJHOTO XO3AWCTBA, OHOJOTHUH, MEIUIIUHBI,
bapmanmu.
YMETh!
- paboTtath ¢ 6a3aMu JaHHBIX U MCII0JIb30BAThH TOJIYIEHHYIO
WHQOPMALUIO Ul MTOCTPOCHUSI MaTeMaTHYeCKHX MOJenel

MeTaboIn3Ma; - CIUIAaHUPOBaTh OOIIYI0 CTPATETHIO
IKCIIEpUMEHTa B METa0ONIMYEeCKOH  WHXKCHEpHH; -
WCIOJIb30BaTh  MOJYYEHHBIE 3HAHUS B HAYYHOM U

HpOH3BO}1CTBeHHOI>i JACATCIIbHOCTH.

Know:

- principles and methods for analyzing the
metabolome of microorganisms, plants, and animals;
- statistical and mathematical methods for processing
metabolic profiles of biological objects; - research
methodology in metabolic engineering; - the latest
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
experimental study in metabolic engineering; - apply
the acquired knowledge in scientific and industrial
activities.

have skills in:
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BIIQJICTh:
- paboThl c J1a00paTOPHBIM o0opynoBaHUEM,
UCTONB3YEMBIM ~ TIPU  HCCIICJIOBaHMM  MeTaboioMa U

MeTabOIMYECKUX My TeH; - WCCIICIOBaHMUS MeTaboIM3Ma
Pa3IMYHBIX OPTaHU3MOB U €r0 HAITPABJICHHOW MO (UKAITIH;
- 00pabOTKH M aHAJIM3a YKCIEPUMECHTABHBIX JaHHBIX

- 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 n3yueHus y4eOHOW AUCIUITIHHBI, MOTYJIS 6 6

/ Semester of study

ITpepexBusnts / Prerequisites Buoxumust Biochemistry
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 KontponbHas pabota, pedepar Test, essay
arrectanuu / Requirements and forms of current DK3aMeH Exam

and interim certification
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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology

Yueonas qucuuminia «OcHOBbI MpaBa» MoayJib «CouHaIbHO-TYMAHUTAPHBIA-2)» /
Academic discipline «Fundamentals of Lawy, module «Social and Humanitarian-2»

Kpatkoe conepkanue y4eOHOM JUCIUILINHEL,
moxyis / 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 U OOA3aHHOCTH YEJIOBEKa U
rpaXJaHuHa, TAPAaHTUH UX Pealn3alui;

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

HOPMATHBHBIX  IPABOBBIX  aKTOB,  PEryJUPYIOLIHUX
ONpEIETICHHBIE IPABOOTHOLIEHNUS; - OCYIIECTBISATh TOUCK
HE0OXOIMMBIX HOPMATHBHBIX MpEeANUCAHUN 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 y4yeOHON AUCIUILIMHBI, 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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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology

Yueonas qucuuninHa «OCHOBBI MeIarOrMKU U MCUX0J0THI», MOAYJIb «CoUHAIbLHO-TYMAHUTAPHBINA-2)» /
Academic discipline «Fundamentals of Pedagogy and Psychology», module «Social and Humanitarian-2»

Kpatkoe conepkanue y4eOHOM JUCIUILINHEL,
moxyns / Brief summary

OOmue OCHOBBI TEJArOTHKU; Pa3BUTHE W BOCIIUTAHUE
JINYHOCTH; AKMEOJIOTO-TIeJar OTHYECKUE OCHOBBI
JUYHOCTHOTO W TPO(EeCcCHOHATBHOTO  Pa3BHUTHS;
TICUXOJIOTHSI TUYHOCTH; COIIMAIbHOE TTOBEICHUE TUYHOCTH

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

dopmupyemsbie kommerenimun / The formed
competences

OO6magatb  CIMOCOOHOCTRED ~ TPAaMOTHO  HCIOJB30BATh
TICHXOJIOTHYECKAE METOAWKH B Ipolecce OOy4YeHHS Hu
BOCIIMTaHWA, BBIABJIATH 0COOEHHOCTH Pa3BUTUA JAYHOCTHU
dbopmMupyromerocss 4enoBeka Ha OCHOBAHUM 3HAHUI O
MeIarorm4ecKon eSITeIbHOCTH U POJIU JTMYHOCTH YIHUTEIIS
KaK OpraHu3aTropa yuyeOHO-BOCIIUTATEIbHOIO Ipoliecca

Have the ability to competently use psychological
methods in the process of teaching and upbringing,
identify the features of the development of the
personality of the emerging person on the basis of
knowledge about pedagogical activity and the role of
the teacher's personality as the organizer of the
educational process

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

3HATh!

- NOHATHS W KaTErOpHH, OOLIEKYJIbTypHOE 3HAYCHHE U
MECTO TICHXOJIOTMH W TIearorMKd B CHCTEME HayK O
YyeloBeKe ©  OOIIEecTBE; - OCHOBHBIC  TIOJIOXKEHHS
COBPEMEHHBIX KOHLENIMHA 00pa3oBaHUs M Pa3BUTHS
JIUYHOCTH; - UHIUBUAYAIBHO-TICHXOJIOTMYECKHE KaueCTBa
U OCOOEHHOCTH JIMYHOCTH, CHOCOOBI MOTHBAIMK |
peryasiiMd TOBEIACHUS M  JIEATCNBHOCTH JIMYHOCTU
(rpynmel); - MupOBBIE 0Opa3oBaTelbHbIE TEHJCHIINH,
CTPYKTYpy M  HalpaBlI€HUS  pa3BUTUS  CUCTEMBI
obOpazoBanuss B PecnyOmuke benapych; - OCHOBHI
CEMEIHOM MeNaroruky;

YMETb:

- YUUTHIBATh COIIMOKYJIbTypHBIE TEHCHIINH,
3aKOHOMEPHOCTH M MPUHLMIIBEI 00yYeHHS W BOCHHUTAHHS
MIpH aHAJIM3€ COIUAIbHO-00pa30BaTENbHBIX CHUTYaAIUH; -

OpraHu30BbIBATE  ITPOAYKTHBHOC MEXKINYHOCTHOE H
COMaJIbHO -HpO(i)eCCI/IOHaJ'ILHOC B3aHMOﬂeﬁCTBHe C
y4eTOM HOJ'IPIKy.HBTypHOﬁ Cpeabl, HWHIANBUAYAJIBHO-

IICUXOJIOTHYECKUX M JIMYHOCTHBIX OCOOEHHOCTEH JIIOJIEH,

know:

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

be able to:

- take into account socio-cultural trends, patterns and
principles of education and upbringing when analyzing
socio-educational situations; - to organize productive
interpersonal and socio-professional interaction, taking
into account the multicultural environment, individual
psychological and personal characteristics of people,
their age and gender differences; - use psychological
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HX BO3PACTHBIX W TCHACPHBIX Pa3IUUMil; - HCIOIH30BAThH
MICHXOJIOTO-TIEIaTOTHYCCKUE  3HAHMS,  METOIABl U
TEXHOJIOTHH OOYYEeHUss ¥ BOCIHUTAHUS B COIMAJIBHO-
npodeccuoHambHON cepe, CEeMEHOMN
KHU3HEICSITCIBPHOCTH, TPH MPOBEACHUU  OOYJAOIIHMX
3aHSATHI C TIEPCOHAIIOM; - OCYIIECTBISTH aICKBATHYIO
CaMOOIIEHKY, pa3pabaThiBaTh U PEATM30BBIBATH MPOCKTHI
camMo00pa3oBaHuUsl, CaMOBOCITUTAHUS u
po(eCCHOHAIBHOTO CaMOCOBEPIIIEHCTBOBAHHS

BJIAJIETh:

- IIeJarorutdyeCKMMnu MU IICHUXOJOI'MYCCKMMU METOAaMU H
TEXHOJIOTHSIMH ~ JINYHOCTHOTO M MPOGECCHOHATBHOTO

and pedagogical knowledge, methods and technologies
of training and education in the socio-professional
sphere, family life, when conducting training sessions
with personnel; - carry out adequate self-assessment,
develop and implement projects of self-education, self-
education and professional self-improvement;

have skills in:

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

pa3BHTHS H CaMOCOBEpIICHCTBOBAHMS; - HaBBIKAMHU
CHUCTEMHOTO u CPaBHHUTEIHEHOTO aHaJm3a; -
HCCIIEI0BATEIbCKUMHU HaBBIKAMU; HaBbIKAMHU
MEKAMCIUILUTMHAPHOTO MOIX0/1a IPU PeHISHUH PodIeM
CemecTp nzydeHus: yaeOHOM JUCIIUIITNHBI, MOYJIS 5 5
/ 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
arrecraruu / Requirements and forms of current
and interim certification

YcrHslii onpoc, pedepart, TeCTh
JduddepeHunpoBaHHbIN 3a4eT

Oral questioning, essay, tests
Differentiated credit
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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology

Yueonan qucuuminna «IIcuxoiorus ynpasJieHus», MoayJib «ConHaIbHO-TyMAHUTAPHbII-2 /
Academic discipline «Psychology of Management», module «Social and Humanitarian-2»

Kpatkoe conepikanue 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

B3aUMOJICHCTBHSL B TPYAOBOM  mpodeccrHoHanbHOM | activities
ACATCIIbHOCTU
dopmupyemsbie kommerenimun / The formed O6amats CIOCOOHOCTBIO peanusoBbiBath | Have the ability to implement psychological
competences MCUXOJIOTHYECKHE  METOJMKH  YIpaBlCHHWs, Biazerh | 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 ncuxojoruu | - methodology and methods of management
in) yIpaBJIeHUs; - TeopeTHdeckne KoHueniuu mcuxonoruu | psychology; - theoretical concepts of management
yIIPaBJICHUS; NPUHIMIBI  OpraHu3anuu  TpyaoBoi | psychology; - principles of organizing human work

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

METO/IBI YIPaBIEHUYECKOTO HICUXO0JIOIUYECKOTO
KOHCYJIbTHPOBAHHUS;
YMETB:

- IOJIb30BAThCS NICUXOJOTHYECKUMUA METOJAMHU U3YUECHUS
JUYHOCTH U TIOBENIEHUS PYKOBOJHUTENEH M COTPYIHUKOB
(Tectsl, HaOII0ICHHE, omnpoc, SKCIIEPUMEHT;
SMIIUPUYECKOE  HCCIIEJOBaHKE); ONpeniensaTh B
VOpaBICHUH OpTraHHM3alell JAOMUHHPYIOINE CTHIH
yIpaBICHHUA, COOTBETCTBYIONINE OOCTOSATEILCTBAM;

HCCIIEI0BaTh MEXKIIMYHOCTHBIE OTHOLIEHUS B TpYIIIIE,
OTIPEAETNATh CTaTyC KaXAOro pabOTHWMKA B Tpymie; -
ONpEeleNsaTh  CTPYKTYPY  KOJUIEKTHMBA,  COLMAJIBHO-
[ICUXOJIOTMYECKUN KIMMAT B KOJIJIEKTUBE M TPYIIIOBBIE
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
WCTIONTF30BAHUIO TICUXOJIOTHYECKNX 3HAHWU B IPOIIEcCce
VIpaBICHHUS, B Pa3pCIICHUN KOH(IUKTOB, H3MCHCHUU
MICUXOJIOTMUECKOT0 KJIMMaTa B OpraHU3alUaX, NPUHITUN
YIPaBICHUYECKUX PEIICHHUIA;

HUMETb HABBIK:

- JUardHoCTHUKU HpO(l)eCCI/IOHaJII)HO BaXXHBIX Kayde€CTB
PYKOBOIMTETIS; - POBEICHUS 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 u3ydeHus: ydeOHOM JTUCIMIIUHBI, 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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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology

YueOHas qucuuninHa «Bbiciiasi MaTeMaTuKa», MoayJb «MaTtemaTuka, (pu3uKa 4 UHPOPMATHKAY /
Academic discipline «Higher mathematics», module «Mathematics, physics and computer science»

Kpatkoe conepxkanue yueOHOW AUCIUTUTHHEI, MOJTYJIS
/ Brief summary

Anrebpa u aHAIUTHYECKAs reOMETpHUS.
Marematnueckuil aHanu3. Teopust BEpOATHOCTEN U
OCHOBBI MaTeMaTHYECKOU CTaTHCTHUKU.

MarteMaTu4eckoe MOJCIUPOBAHUC B OHOJIOTHH.

Algebra and analytic geometry. Calculus. Probability
Theory and Fundamentals of Mathematical Statistics.
Mathematical modeling in biology.

dopmupyemsbie komnerenimu / The formed
competences

HpI/IMCHﬂTb METOABI MATCMATHUYCCKOI'O aHalln3a,

TEOPETHIECKOTO u AKCMIEPUMEHTAITEHOTO
HCCIIEJOBAHNI (m3ngecKkux MIPOIIECCOB,
KOMITBIOTEPHBIE MH(GOPMAIIMOHHBIC TEXHOJOTHH

IIpyU TIPOBEACHUM HAYYHBIX MCCIECIOBAaHUNH U B
MPAKTHYECKOH EATENBHOCTH

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

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

3HATB!
- OCHOBHBIC MOHATHS U METOJIbI IMHEWHOW anreOpHl,
AQHAJINTUYECKOH TEOMETpUH, MaTeMAaTHYECKOTrO

aHaM3a; - OCHOBHBIE IMOHATHS U METOABI TEOPUH
BEPOSATHOCTEM M MaTEMaTUYECKON CTaTUCTUKH; -
OCHOBHBIE TTOHSTHS U METOJIBI BBICIIIEH MaTeMaTHKH,
HEOOXOIUMBIE UIsI HM3YyY€HHs KypcOB OHOJIOTHH,
XUMUU B QU3UKY;

YMETh:

- IPOU3BOJUTD ACUCTBHS HaJl MAaTPULIAMH; - PEIaTh
anreOpanvecKue CUCTEMbl YPaBHEHHI; - BBIOJIHATD
BBIYKMCIICHUSI TpeAeNoB (YHKIWH; - NPUMEHSTH
TexHuKy auddepennupoBanns  GyHKIUH;
MIPOU3BOJUTD UCCIICAOBAaHNE (DYHKINH; - HPUMEHATh
TEXHUKY WHTETpUPOBaHUs (DYHKIMHA; - pemarb
OOBIKHOBEHHBIC TH(depeHITnaIbHbIe YPaBHEHUS; -
COCTaBIISITh MaTeMaTH4YeCKHe MOJIENH
OMOJOTHYECKMX  TIPOIECCOB; -  HCIIONH30BAThH
MaTeMaTHYEeCKKe METOIbl B cOOpe WHpOpMAIUH, ee
00paboTKe W MpU MPOTHO3HPOBAHUH PE3YJbTATOB
H3y4YaeMbIX OMOJIOTHUECKUX POLIECCOB;

BIIAJIETh:

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:

- basic concepts and methods of higher mathematics
necessary for studying biological and chemical
disciplines; - use mathematical methods of collecting
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- OCHOBHBIMH MOHSTHSIMHM M METOJAaMHM BBICIICH
MaTCMaTHUKH, HCO6XOI[I/IMLIMI/I JUIA NU3YyUCHUA
OMOJIOTHYECKUX W XHUMHUYECKUX JUCITUILINH,

MAaTCMAaTHUYCCKUMHU MCTOAaMU c6opa I/IH(I)OpMaHI/II/I,

information, processing it, and presenting it in predicting
the results of the biological processes being studied

ee 00paboTKn u npeAcTaBICHUS B

NPOTHO3UPOBAHUH  PE3YJIbTATOB U3y4aeMbIX

OHMOJIOTHYECKUX MPOIECCOB
Cemectp nzyueHust y4eOHON TUCIIMIUIMHBI, MOIYJIIS / 1 1
Semester of study
IpepexBusuts / Prerequisites - -
TpymoeMKoCTh B 3a4€THBIX EIUHHLAX (KpeanuTax) / 3 3
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 80/40 80/40

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

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

YCTHBIH 0MpOC, KOHTPOJIBHBIE PAOOTHI
HuddepeHnnpoBaHHbIN 3a4eT

Oral questioning, assessments
Differentiated credit
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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology
YueoHast nucuunaInna «®u3nkay», Moayab «MaTtemaTuka, pusnka u uaHpopmatuxka /

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

puter science»

Kpatkoe conepxanue yueOHOW AUCIUTUTHHEI, MOJTYJIS
/ 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

HpI/IMCHﬂTb METOABI MATCMATHUYCCKOI'O aHalln3a,

TEOPETHIECKOTO u AKCMIEPUMEHTAITEHOTO
HCCIIEJOBAHNI (m3ngecKkux MIPOIIECCOB,
KOMITBIOTEPHBIE MH(OPMAIIMOHHBIC TEXHOJOTHUH

IIpyU TIPOBEACHUM HAYYHBIX MCCIECIOBAaHUNH U B
MPAKTHYECKOH EATENBHOCTH

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

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

3HATB:
- OCHOBHBIE TIOHATHA M 3aKOHBl MEXAaHUKH,
MOJICKYJSIpHOH ~ (U3UKM M TEPMOAWHAMUKH,

JJNIEKTpUYECTBA M  MAarHeTH3Ma, BOJIHOBOM W
FEOMETPUYECKON ONTHKH, ATOMHOM U SIACPHOMU
¢u3uKy; - TOPSAOK TMpoBeleHHUs (PHU3UIECKOTO
JKCHEPUMEHTa U 00PaOOTKH MOJNyYEHHBIX JAaHHBIX,
€/IMHUIIBI U3MEpeHUs] PU3NYECKUX BEITMYUH;

YMETh: - BBITIOJIHATH OKCIICPUMCHTAJILHBIC
(1)I/I3I/I‘{eCKPIe HCCICAOBAaHUA, AHAJIN3UPOBATDH
PE3YJIbTAThI IKCIICPpUMCHTA, - HCIIOJB30BATh

(u3nyecKre METOIBI ISl PEIICHHUS 3a/1a4 OMOJIOTHH;
- MOJIETTUPOBATh (PU3NIECKHE TIPOIIECCHI.

BIIAJIETh:

- NPaKTHYECKUMU (mznyeckoro
3KCIIEPUMEHTAIBHOTO HCCIICTOBAHMS
OMOJIOTHMYECKUX 3aKOHOMEPHOCTEW MpH H3YYCHUU
CIIENMAIBHBIX JUCIMILINH

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

CeMecTp u3ydeHus1 y4eOHOM TUCIIMITIMHBI, MOTYJIS /
Semester of study

1

Ipepexsusutsl / Prerequisites

Bricmias maTemaTnka

Higher mathematics
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TpymoeMKOCTh B 3a4ETHBIX SIHHHUIAX (KpeaAnuTax) / 3 3
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 70/50 70/50

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

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

OT4eTHl 110 TAOOpaTOPHBIM padoTaM, MHCEMCHHAS
KOHTpOJIbHAs paboTa
DK3aMeH

Laboratory reports, written test
Exam
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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology
YyeoHast nucuunaInHa «OcHOBbI HHPOPMAIIMOHHOI OHOJI0THIY, MOAY.JIb «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

IIpumenste METOJIBI MaTeMaTHYECKOTO aHaJm3a,
TEOPETUYECKOTO W HKCHEPUMEHTAIBHOIO MCCIEI0BaHUMN
(usznyeckux MIPOLIECCOB, KOMITBIOTEPHBIE
“H(OPMAITMOHHBIE TEXHOJIOTUW TIPH MPOBEJCHUH HAYYHBIX
HCCIIEIOBAHUMN U B IPAKTUYECKON JAEATEIbHOCTU

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

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

3HAThb!
- OCHOBHBIC TOHATHS TEOPHH MH(OPMAIMH, OCOOCHHOCTH
NPOTEKaHUS UH()OPMATMOHHBIX TPOLIECCOB B
OMOJIOTUYECKUX CHCTEMaX, TEOPETHUYECKHE MPEIIOCHUIKH
WHPOPMAITUOHHOTO oJIxofa K PaccMOTpPEHUIO
OMOJIOTMYECKMX OOBEKTOB, MPOLECCOB W CHCTEM; -
TEOPETUYECKHUE OCHOBBI HAYYHO-UH(POPMAITHOHHON
ACATCIIBHOCTU B 6I/IOJIOI‘I/II/I; - OCHOBHBIC IIPOTrpaMMHBIC
CpencTBa peanu3anuy  HMHPOPMAIMOHHBIX TEXHOJIOTHUH,
UCIIONb3yeMbIe B HACTOAIIEE BpeMs OHOJIOTAMH B HX
po(eCCHOHATIBHON JEATeILHOCTH; - 0a30BbIC MPUHIIUITBI
CTPYKTYPUPOBaHHS U TPEJCTaBICHUS MACCHBOB JaHHBIX; -

NPUHLMIBL  BHU3YyalIM3allMM  pe3yJbTaTOB  HAYYHBIX
WCCIIEIOBAHNN; - TpeOOoBaHHSA TO O(GOPMIICHHIO HAyYHBIX
OTYETOB 00 DJKCIIEPUMEHTE, JAPYruX HAy4YHBIX |

KBaJIM(PHUKALMOHHBIX PaboOT;

YMETB:
- OpraHM30BBIBATH IOWCK HAy4YHOH wWHQpOpMAUU WU
HCIIONBb30BaTh OCHOBHBIE BO3MOKHOCTH CETEBBIX

TEXHOJOTMH ¥ OWOMH()OPMALMOHHBIX 0a3 [OaHHBIX; -
MPUMEHSITh 0a30BbIe HAYYHO-TEOPETHUYECKHME 3HAHUS s

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
technologies and bioinformatics databases; - apply
basic scientific and theoretical knowledge to solve
theoretical and practical problems; apply
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PEUICHUST TCOPSTHUYSCKUX U MPAKTHYECKUX
MPUMEHITh  MHPOPMALMOHHBIE TOJXOIBI K
(hyHKIIOHUPOBAHUS OMOJIOTHIECKHX
palMOHAIBHO  WCIOJB30BaTh B Mpo(ecCHOHATHHOU
JESATCIILHOCTH ~ TEXHOJOTMM  paboThl ¢ TEKCTOBOW,
CTPYKTYPHPOBAHHOMN 1 poBoit 151 rpaduIecKoi
nH(popMaIueil; - KOPPEKTHO MPEICTaBIATh Pe3yJbTaThl
Hay4YHBIX I/ICCJ'ICI[OBaHI/II\/'I; HUCII0JIB30BaThb OCHOBHBIC
TEXHOJIOTMH BH3YAJIM3aIlUH, & TAKKE XPAHCHUS W 3allUTHI
JIAHHBIX; TOTOBUTh HAy4YHBIC CTaThH, COOOINCHUS,
pedepathl, JOKIAAb K MATCPUANTBI K TIPE3CHTAIIHSIM.
BIIAJICTh:

- YCTOHYUBBIMU HABBIKAMH PAIIMOHATBHOTO HCIIOTH30BAHMUS
WHPOPMALIMOHHBIX TEXHOJOTHH TPH IOWCKE W aHaHn3e
Hay4yHOUW WH(GOpPMAIUH; - CUCTEMHBIM M CPaBHHUTEIBHBIM
aHaJIN30M; - UCCIICAOBATCIbCKMMHU HABBIKAMH; - 0A30BBIMH
HaBBIKAMH W YMEHUSIMH TNPUMEHEHHS HH()OPMAIMOHHBIX
TEXHOJIOTHI IJid aHalin3a JaHHBIX W OOKYMCHTAJIbHOI'O
oopMIIeHUs pe3yIbTATOB OMOJIIOTHUECKUX HCCIIE0BAHUN

3ajad; -
aHaImn3y
CHCTEM; -

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: y4eOHON TUCIMIUIMHBL, MO / 1 1
Semester of study

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

KonnmvecTBO ayAMTOPHBIX YaCOB U YacOB 76/44 76/44

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

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

[MucemeHHBIH OTYET 10 JTabopaTOPHBIM paboTaM, TECT,
WHAUBUAYAIbHBIC 33IaHUS
DK3aMeH

Written laboratory reports, test, individual task
Exam
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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology

YuyeOHasi TUCHUTIIINHA KAHATOMHSI YeJIOBEeKa», MOAY./Ib «O01masi 6uoorus /
Academic discipline «<Human Anatomy», module «General biology»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

HonyquI/Ie CTyYACHTaMM COBPEMCHHBLIX HAY4YHBIX
3HAHUH O CTPOCHUHU TCJIa YCTIOBCKA

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

dopmupyemsbie kommerenimun / The formed
competences

IIpumeHsTH 3HAHUSA 0COOEHHOCTEH
KU3HEIACATENbHOCTH  NPEACTaBUTENCH  pa3HbIX
TaKCOHOMUYCCKUX rpymm PaCTUTCIBHOI'O u
XKHUBOTHOTO Mupa, ux CTPYKTYpPHO-
(hYHKIIMOHANPHON OpraHm3alii ¥ (PU3UOJIOTO-
OMOXUMHYECKUX IPOLECCOB ISt OLICHKU
(U3NONOTHYECKUX — TOKa3aTeled W Peryisuuu
(yHKUMH pacTUTENBHBIX M >KUBOTHBIX OOBEKTOB,
OpraHu3Ma 4ejoBeKa

Apply knowledge of the vital functions of
representatives of different taxonomic groups of flora
and fauna, their structural and functional organization,
and physiological and biochemical processes to assess
physiological indicators and regulate the functions of
plants and animals, and the human body

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

3HATh!
- OCHOBHBIC TEPMHHbl M TIOHATUS aHATOMUU
YeJI0BEKa; - METO/BI aHATOMHUYECKOTO
UCCIIEIOBAHUS; - CTPOCHHUE OpPraHoOB OIIOPHO-
JIBUTATEIHHOTO armapara, MUIIeBAPUTENFHON WU
IBIXAaTEIbHOW CHCTEM, MOYEBBIX U  IIOJIOBBIX
OpraHoOB,  JHJOKPUHHBIX  JK€lie3,  CepIedHo-

COCY/IMCTOM CHCTEMBI, OPTaHOB KPOBETBOPEHUS U
HMMYHHOH CHCTEMBI, HEPBHOM CHCTEMBI U OpPraHOB

YYBCTB;
YMETB:
- JlaThb OIIMCAHUE CTPOCHHUS U IOJIOKEHUS OPraHOB
Tela 4YelOBEeKa; - OINpedeliaTb CTPYKTYpHbIE

0COOEHHOCTH OpTraHOB TEJIa Y€JIOBEKA, - IIPUBJICKATH
3HAHHE CTPYKTYPHO-aHATOMUYECKUX OCOOCHHOCTEH
OpraHoB JJIs1 OLECHKH ux (1)H3I/IOJ'IOFI/ILIGCKI/IX
bynxumii;

BIAJIETh:

- TNOHATUHHBIM afraparoM aHaTOMHMH YCJIOBCKaA,
- HaBbIKAMU aHaJIN3da MAaKpOIperapaToB 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.
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Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOIYIIS / 1 1
Semester of study

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

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 64/56 64/56

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

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

YcTHbIi onpoc, pedepar, TecThl
OK3aMeH

Questioning, presentation, tests
Exam
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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology

YyeoHasi nucuuminna «L{uToJIorusi ¥ rucToIorus», Moay b «O6mas 6uosorusn /
Academic discipline « Cytology and histology », module «General biology»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

dopMHUpOBaHKUE IEIOCTHOTO TMPEICTaBICHUS 00
opraHm3anuyi U (YHKIIMOHUPOBAHUM KIIETOK U UX
aHcaMOJIeH, WK TKaHEeH

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

dopmupyemsbie komnerenimun / The formed
competences

IIpumeHsTH 3HAHUSA 0COOEHHOCTEH
KU3HEICITEIBPHOCTH  TPEACTaBUTENCH  pa3HbBIX
TAKCOHOMUYECKHX  TPYHII  pPAcTUTENBHOTO |
KHBOTHOTO MHpa, 1754 CTPYKTYpPHO-
(YHKIMOHANBHOW OpraHu3aiuu ¥ (U3HOJIOTO-
OMOXMMHYECKMX  MpPOIECCOB Ml  OLCHKH
(GU3HONOTHYECKUX —TIOKa3aTeNedl W Peryisiun
(YHKUMH pacTHTENBHBIX M JKUBOTHBIX OOBEKTOB,
OpraHu3Ma 4ejoBeKa

Apply knowledge of the vital functions of representatives
of different taxonomic groups of flora and fauna, their
structural and functional organization, and physiological
and biochemical processes to assess physiological
indicators and regulate the functions of plants and
animals, and the human body

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

3HATB!

TIPUHIUIIET CTPYKTYpPHO-(pyHKIIMOHATIBHOM
OpraHu3alMy KJIETOK JYKapuoT; 3aKOHOMEPHOCTH
nponrdepaniy KIeToK, UX JIeNEeHHUs TyTEM MUTO3a
u  MeHo3a, a TaKkKe HMX  TI'CHETHYECKH
JNeTepPMUHUPOBaHHON  (pu3nMONOrHUecKOd Tubenn
MyTEM alloNTo3a; CBOWCTBA CTBOJIOBBIX KIIETOK W
3aKOHOMEPHOCTH (DYHKIIHOHAITBHOM CIICIIHAIN3AIIT
MOPOXKIAAEMBIX HMMH  KJIETOYHBIX KJIOHOB TIpH
(dhopMupoBaHUHU TKaHeH u OpraHOB
MHOTOKJIETOYHBIX OPTaHH3MOB; KJIACCU(HUKALMIO H
MOpG0o(hHU3NOTIOTHIO OCHOBHBIX TKaHEH )KUBOTHBIX U

YeJloBeKa, 3aKOHOMEPHOCTHM WX THCTOT€HE3a |
pereHepanuu;
YMETb:

HacTpauBaThb CBETOBOM MHKPOCKOIT U UCCITIEA0BATE C
€ro IIOMOIIBKO TOTOBBIC IHUTOJIOTHYCCKUEC U
TUCTOJIOTHYCCKHE npenaparsl; HU3roraBJIMBaTh
npenaparbl paCTUTCIbHBIX U JKUBOTHBIX KIICTOK U
MIPOBOAUTE HX MUTOJOTHMYECKOC HMCCICAOBAHUC,

know:

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

be able to:

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

have skills in:
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UICHTU(DUIIMPOBATh THUCTOJOTHYCCKUE TPENapaThl
OCHOBHBIX THIIOB TKAaHEH M JEJIaTh UX 3aPHCOBKU;
BJIAAETh:

HaBBIKAMU DPAa0OTHI CO CBETOBBIM MHKPOCKOIIOM;
MeToJlaMu (pUKCAIlMM U OKPAaCKH TMpernapaTos;
[TOIXO0IaMH BH3yaJIH3aIiH KIETOYHBIX OpraHell.

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

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

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

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 80/40 80/40

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

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

YcTHBIE ONIPOCHI, KOHTPOJIBHBIE PA0OTHI, TECTHI
OK3aMeH

Oral questioning, assessment, tests
Exam
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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology
YyeGHasi nucuuninaa «O01as 300J10rus», MoayJIb «O01as 6uoJorus» /
Academic discipline « General Zoology », module «General biology»

Kpatkoe conepxanune yueOHOH qucuumimuiel, Moayist | [lomydenue (dbyHIaMEHTaIbHBIX 3HaHUH o | Obtaining fundamental knowledge about the diversity

/ Brief summary MHOT000pa3uu JKUBOTHBIX opranusmos, | of animal organisms, specific features of the
cnennpuueckux deprax  Mmopdodusnogorndeckoit | morphophysiological organization of representatives
OpraHu3aluu npeAcTaBUTeICH pasnmuunbix | Of various systematic groups, and the patterns of their
CHCTEeMaTHYeCKUX TpYI, 3aKOHOMEPHOCTAX HX | Organization in evolutionary development
OpraHH3alMH B 3BOJIOLHOHHOM Pa3BUTHU

dopmupyemsbie kommerenimun / The formed ITpumeHsTH 3HAHUS ocobennocreit | Apply knowledge of the vital functions of

competences KHU3HEICSITEITBHOCTH npeCcTaBUTeeH pasubeix | representatives of different taxonomic groups of flora

TaKCOHOMUYECKHUX TPYIIIT PACTUTEIILHOTO M JKUBOTHOTO
MHpa, UX CTPYKTYpHO-(OYHKITHOHATHHON OpraHU3aIiH
U (PU3NOJIOTO-OMOXMMHUYECKUX TPOIECCOB JIUIS OIICHKH
(U3NOTOrHYECKUX TIOKa3aTeNei U perysauuy GyHKIUH
pPACTUTENBHBIX W JKUBOTHBIX OOBEKTOB, OpraHU3Ma
yeJIoBeKa

and fauna, their structural and functional organization,
and physiological and biochemical processes to assess
physiological indicators and regulate the functions of
plants and animals, and the human body

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

3HaTh:

- OCHOBHBIE CTPYKTYpHBIE ¥ (PYHKIIMOHAILHBIE YPOBHU
OpraHu3allid J>KUBOTHBIX; - MOp(0o-OnoIornuecKkue
0COOEHHOCTH, COBPEMEHHYIO CUCTEMY U MHOT000pasue
KUBOTHBIX, OCOOEHHOCTH OHOJIOTMHM U 3KOJOTUU
OCHOBHBIX BHIOB (aynsl benapycu; - pasHooOpaszue
CHOCO0OB  pa3MHOKEHUS W KU3HEHHBIX IMKJIOB
KUBOTHBIX, a TaKKe OJTambl SMOpHOTreHe3a H UX
3HAUEHWE M IOHMMAaHUS OBOJIOLUU UBOTHOTO
LapCTBA; - MIPOUCXOXKICHUE JKUBOTHBIX,
9BOJIIOIIMOHHBIE MPEe0Opa3oBaHUsl CHCTEM OpPTraHOB; -
MHOT000pa3ne SKOJIOTUYECKUX TPYNI IKUBOTHBIX,
0COOEHHOCTH HUX aJamlTaluid; - POJIb KUBOTHBIX B
(DYHKIIMOHUPOBAaHUHM D3KOCHCTEM, 3HAYEHHE HX I
YyeJoBeKa u OCHOBBI PalMOHAIBHOIO
MIPUPOIONOIB30BAHNA U OXpaHbl KUBOTHOTO MMpa; -
OCHOBHBIE METOJbl AWATHOCTUKUA M HCCIETOBaHUS
YKUBOTHBIX M HX POJI B DKOCHUCTEMaX.

know:

- the main structural and functional levels of animal
organization; - morphological and biological features,
modern system and diversity of animals, features of
biology and ecology of the main species of fauna of
Belarus; - the variety of methods of reproduction and
life cycles of animals, as well as the stages of
embryogenesis and their importance for understanding
the evolution of the animal kingdom; - the origin of
animals, evolutionary transformations of organ
systems; - the diversity of ecological groups of
animals, the features of their adaptations; - the role of
animals in the functioning of ecosystems, their
importance for humans and the foundations of rational
nature management and protection of the animal
world; - Basic methods for diagnosing and studying
animals and their role in ecosystems

be able to:
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YMETB:
-  TPOBOIUTH MHKPOCKONMYECKHE FHCCIIEeIOBaHMUS,
MIpEeTapupoBaTh  OCHOBHBIE  TPYIIBl  KUBOTHBIX,

KOJIJIEKTHPOBAaTh M COCTAaBJIATh HaydHbIE KOJUICKIIMU
KUBOTHBIX; - KPHUTHYECKH OCMBICIHUTH JOCTHKCHHUS
COBPEMEHHON 300JIOTMYECKOW HAayKH; - HUCIOIb30BaTh
pasHooOpasHble MIPUEMBI u METOJBI Uit
WACHTU(HUKALINY KUBOTHBIX, U3Y4eHUS] 0COOEHHOCTEH
UX OpraHM3aluM, XU3HEICATEIbHOCTH U Pa3BUTHS; -
OpPTraHU30BbIBATH u MPOBOJUTH Hay4HO-
HCCIIEIOBATENbCKYIO PaldoTy, a TakKe SKCKYpCHH B
pupone, padoTaTh C JHTEPATYpOH, 0OpabaThBaTh H
odopmrate pesynbratel HUP;

BIIAJICTh:
- OCHOBHBIMH METOJaMH HU3y4YeHHST MOP(OIOTUH H
aHATOMHUU  300JIOTHYECKUX OOBEKTOB, HABBIKAMHU

WCIIONIb30BaHUS CIEIMAILHOTO 000pYJOBaHUA AJS HUX
W3yUYCHHS; - HABHIKAMHU BBITIOJHEHUS! OMOIOTHYECKOTO
pUCYHKa; -  OCHOBHBIMM  MeToZaMu  cOopa,
KOJIJIEKLIMOHUPOBAHUS U MACHTU(UKALINN )KUBOTHBIX; -

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

have skills in:

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

HaBBIKAMH  BEJICHUS  Hay4YHO-HCCIIEOBATEIHLCKON

paboTHL
Cemectp nzyueHus: yd4eOHON TUCIMIUIMHBL, MOLYIS / 1 1
Semester of study
IMpepexBusutsl / Prerequisites - -
TpynoeMKoCTh B 3aU€THBIX eUHHIAX (KpeanuTax) / 3 3
Credit units
KonnuecTBo ayTMTOPHBIX YacOB U 4acoB 72/48 72/48

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

YcTHBIHN OIpoc, KOHTPOJIbHAS paboTa, TeCT
DK3aMeH

Oral questioning, assessment, test
Exam
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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology

YueoOnas qucuuminna «boranuka u MUKOJIOrU», MOAYJIb «O0Iass OHOIOTH /
Academic discipline « Botany and mycology», module «General biology»

Kpatkoe conepxanue yueOHOW AUCIUTUTHHEI, MOJTYJIS
/ Brief summary

dopMHUpoBaHKE IICIIOCTHOW CHCTEMBI COBPEMEHHBIX
HayYyHBIX 3HAHWA O  BOJOPOCIAX, TIpudAax,
rpuOOMONOOHBIX ~ OpraHM3Max, JIMIMMAHHUKAaX |
BBICIIUX PACTCHHSX, HMX POJIH B 3KOCUCTEMAX,
HacTosemM u TMEPCIICKTUBHOM HUCII0JIb30BaHUH
YEeIIOBEKOM

Formation of a comprehensive system of modern
scientific knowledge about algae, fungi, fungal-like
organisms, lichens and higher plants, their role in
ecosystems, and their current and future use by humans

dopmupyemsbie kommerenimun / The formed
competences

3HAHUA 0COOEHHOCTEN
JKU3HENEATEIbHOCTH MpeCTaBUTEICH Pa3HbIX
TaKCOHOMHUYECKMX  TPYII  PAaCTUTCIBHOTO |
KHUBOTHOTO MHpPA, UX CTPYKTYPHO-(PYHKIIHOHATHLHON
OpraHu3aluu u (hU3M0IOr0-OHOXUMUUECKUX
MIPOLIECCOB IS OIICHKH (PM3HOIOTUYECKUX
nokasaresed ¥ peryisiiui GyHKIMHA paCTUTENbHBIX U
JKHUBOTHBIX 00BEKTOB, OPraHU3Ma YeIOBeKa

IIpumenste

Apply knowledge of the vital functions of
representatives of different taxonomic groups of flora
and fauna, their structural and functional organization,
and physiological and biochemical processes to assess
physiological indicators and regulate the functions of
plants and animals, and the human body

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

3HATH!
- OCHOBHBIE TEPMHMHBI U TIOHATHSA, OCOOEHHOCTH
CTPOEHHSI BOJOPOCIEH, TpPUOOB, TPHOOMOTOOHBIX
OpraHU3MOB, JIMIIANHUKOB W BBICUIMX PAaCTEHUN Ha
MaKpOU MHUKPOCKOITHYECKOM YPOBHSX; - 0COOEHHOCTH
Pa3sMHOKEHUSI M LUKJIBl  pPa3BUTHSA  I'pHUOOB,
rpudOnogOOHBIX OpraHU3MOB, JMIIAHUKOB,
BOJIOPOCIIEH U BBICHIMX PACTEHHUH; - XapaKTEPUCTHKY
OCHOBHBIX TAKCOHOMHYECKHUX IPYIII U UX BaKHEHUIIINX
MIPECTAaBUTENCH; - OIBIT HCIONB30BAHNSA JAHHBIX
OOTaHMKM W MHUKOJIOTHM TIPU pEHIeHHH NpoliIeM
pPEeCypCOBENEHHS, CENbCKOTO XO34KWCTBa, pa3paboTke
OCHOB OpraHU3alM{ OXPaHbI IPUPOBI, UHTPOIYKINU
W KyJIbTHBHPOBAaHHS PEAKHUX W  XO3SMCTBEHHO
[IOJIE3HBIX BHJIOB PACTEHHWH, a TaKKe€ B T'EOJIOTHH,
MeAuLHEe, ONOTEXHOJIOTHHU | p.;

YMETb:

- OpHEHTHPOBAThCSI B MHOro00Opa3Wu BOJOPOCTEH,

know:

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

be able to:

- navigate in the variety of algae, fungi, fungi-like
organisms, lichens and higher plants; - to use knowledge
and practical skills in scientific, industrial and
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rpuboB, TPHOOMIOAOOHBIX OPraHW3MOB, JTUIIANHUKOB

U BBICIIMX pPACTCHWH; - HCIOJIB30BaTh 3HAHUSA U
MIPAKTUIECKUE HaBBIKU B HaY4HOM,
MIPOM3BOJICTBEHHOMN u MIPUPOIOOXPAHHON
JeSITENBHOCTH, pu W3yYCHUU JIpyTux
OMOJIOrNYECKUX AUCLUITIINH;

BIIAJIETh:

- HaBBIKAMU UACHTHU(PHUKAINT OCHOBHBIX

TaKCOHOMUYECKHX TpyHn TpuOOB, TPUOOTOIOOHBIX
OpraHU3MOB, JHMIIAHHUKOB, BOJOPOCIEH M BBICIIMX
pacTeHuil.

environmental activities, in the study of other biological
disciplines;

have skills in:

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

Cemectp nzyueHust y4eOHON TUCIIMIUTMHBI, MOIYJIS /
Semester of study

2

2

IpepexBusutsl / Prerequisites

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

Cytology and histology

TpymoeMKoCTh B 3a4€THBIX EUHHLAX (KpeanuTax) / 3 3
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 72/48 72/48

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

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

KonTponbHas pabora, Tect
OK3aMeH

Assessment, test
Exam
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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology

YueoHast TucHUNINHA «DH3H0JI0THsI pacTeHunii», Moayb «Oomas ouonorus» /
Academic discipline «Plant physiology», module «General biology»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJTYJIS
/ 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 ITpumeHsTH SHAHHS ocobennocteit | Apply knowledge of the vital functions of
competences KU3HECATENPHOCTH  TIpeJCTaBUTENIei  pasHbIX | representatives of different taxonomic groups of flora
TAKCOHOMHUYECKMX  rpymnn  pacturenbHoro  u | and fauna, their structural and functional organization,

KHUBOTHOTO MHpPA, UX CTPYKTYPHO-(PYHKIIHOHATHLHON
OpraHu3aluu u (hU3M0IOr0-OHOXUMUUECKUX
MIPOLIECCOB IS OIICHKH (hM3HOTOTHYECKUX
nokasaresel ¥ peryisiiui GyHKIMHA paCTUTENIbHBIX U
JKHUBOTHBIX 00BEKTOB, OPraHU3Ma YeIOBeKa

and physiological and biochemical processes to assess
physiological indicators and regulate the functions of
plants and animals, and the human body

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

3HATD:
- CyThb OCHOBHBIX IIOHSTUH ©  MPOIIECCOB,
MPOUCXOMSAIINX B PACTHTENBHBIX OpraHu3Max; -
3aKOHOMEPHOCTHU (YHKIIMOHUPOBAHUS
MeTa0OIMYECKUX CUCTEM M MEXaHU3MBbI UX PETYJISIHH
B pAacTHTEIHHOM  OpraHW3Me;, -  IPHHIUIIBI
(hyHKIIMOHUPOBAHUS PACTUTEIHLHOTO OpraHW3Ma Kak
LEJIOCTHOW  CHUCTeMBI; -  (DU3MKO-XUMHYECKHE
MOAXOABl WM METOABl W3yYeHHUS pPaCTUTEIHLHOTO
OpraHM3Ma Ha pa3HBIX YPOBHSAX OpraHU3aluy; -
MpoOJIeMbl, OCTHXKEHHMsSI B 00jacTH (PU3HUOJIOTHH
pacTeHWd W TEPCIEKTUBBI WX HCIOJB30BAHUS IS
MTOBBIIICHHS TPOyKTUBHOCTH PACTCHUH;

YMETB:

- HCIOJB30BaTh  OCHOBHBIE  3aKOHOMEPHOCTH
(YHKIMOHUPOBAHUSL PACTUTEIbHBIX OPraHU3MOB B
KauecTBE HAyYyHOW OCHOBBI  PacTEHUEBOJICTBA,

(hapMaKkoJOoruM ¥ OWOTEXHOJIOIMU;, - HCIOJIb30BaTh

know:

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

be able to:

- to use the basic laws of the functioning of plant
organisms as a scientific basis for plant production,
pharmacology and biotechnology; - to use methods of
theoretical and experimental research in
phytophysiology; - search and systematize scientific
information on individual sections of plant physiology;
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METOJIbI TEOPETUYECKOTO U DKCIEPUMEHTAIEHOTO
HCcCIeAOBaHN B (DUTODHUIHOIOTHH; MIPOBOIUTH
MOWCK U CHCTEMATU3UPOBATh HAYYHYIO HH(POPMAIIUIO
10 OT/ICTBHBIM pa3ieiaM (PU3UOJIOTUN PACTCHHIA,
BIIQJICTh:

- OCHOBHBIMH pueMaMH 00paboTKu
SKCIIEPUMEHTAIBHBIX JaHHBIX; - METOJAaMH OIICHKH
nmokaszareneld  (U3UOIOTHYECKUX  IPOIECCOB  HA
pa3HBIX YPOBHAX OPraHU3AIINH.

have skills in:

- basic methods of processing experimental data; -
methods for assessing the indicators of physiological
processes at different levels of the organization.

CemecTp nzydeHus: yaeOHOUM JUCIMITITNHBI, MOTYIIS /
Semester of study

4

4

IMpepexBusnts / Prerequisites

BoraHnnka 1 MUKOJIOTHs, OHOXUMUS

Botany and mycology, Biochemistry

TpynoeMKoCTh B 3a4€THBIX eAMHALIAX (KpeanuTax) / 6 6
Credit units
KonndecTBO ayAMTOPHBIX YaCOB U YacOB 112/104 112/104

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

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

KoHTponbHbIe pabOThI, TECTHI
DK3amMeH

Assessments, tests
Exam
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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology

YyeGHasi TUCHUTINHA «PHU3N0JIOTHS YeJIOBEKA H )KHBOTHBIX», MOLYJIb «O01masi 6uosorus /
Academic discipline «kHuman and Animal Physiology», module «General biology»

Kpatkoe conepkanue y4eOHOM JUCIUILINHEL,
moxyns / Brief summary

CdopmupoBath COBpeMEHHBIE MPENCTABICHUS 00 00IUX U
YaCTHBIX MEXaHM3MaX (YHKIIMOHUPOBAHUS 370POBOTO
OpraHM3Ma 4YellOBeKa M JKUBOTHBIX, €r0 CTPYKTYpPHBIX
JJICMECHTOB (OpraHOB, TKaHEW, KJICTOK) B pa3IMYHBIX
YCIOBUSX KU3HEEATEILHOCTH

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

HpI/IMeHHTL 3HAHUS OCOOCHHOCTEH KUBHCOACATCIBbHOCTH

MpEeNCTaBUTENENH  pa3HBIX  TAKCOHOMHUYECKMX  TpyII
pPacTUTENBHOTO M JKMBOTHOTO MHpa, HX CTPYKTypHO-
(YHKIMOHATBHOM OpraHu3aluu u ¢usuonoro-

OMOXMMHUYECKUX MPOLECCOB IJIs1 OLEHKU (PU3UOTIOTHIECKUX
mokaszareied W peryasiuud (QyHKIWH DPacTUTENbHBIX U
KHBOTHBIX 00BbEKTOB, OPraHU3Ma YeIOBEKa

Apply knowledge of the vital functions of
representatives of different taxonomic groups of flora
and fauna, their structural and functional organization,
and physiological and biochemical processes to assess
physiological indicators and regulate the functions of
plants and animals, and the human body

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

3HATB!

-KJIACCUYECKHE ¥ COBPEMEHHBIE TEOPHH U MPENCTABIECHUS O
Mpoleccax peryisaldd COMAaTHYeCKHX, BHUTAJIbHBIX U
KOTHUTHBHBIX (DYHKIUI OpraHW3Ma; -OCHOBHBIE TTOHSATHS
TEOpUH  OHORJIEKTPOreHe3a, CTpPOeHue U (YHKUUHU
KIETOYHOW  MeMOpaHbl, pOJb  HMOHHBIX  KaHAJOB,
MIEPEHOCYHKOB M  PELENTOPOB B  MEXKIETOYHBIX
WHPOPMALMOHHBIX ~ B3aUMOJEHCTBUAX; -CTPOCHHUE U
(YHKIMM OCHOBHBIX aHATOMHYECKUX U (YHKLHMOHAIBHBIX
CHUCTEM OpraHH3Ma, OOECNEYHBAIOIINX €r0 BBDKHUBAHHE U
MOBEJCHNE; -CTPYKTYpY M (DYHKIMH pa3iIWYHBIX OTIEIOB
FOJIOBHOTO M  CIMHHOTO  MO3ra, HEWPOXUMHUYECKHE

MEXaHU3MBI HMHTETPaTUBHO-KOOPIUHAIIMOHHOMN
JeSTebHOCTH HEPBHOM CHCTEMBI;

YMETb:

-HUCII0JIb30BATh OCHOBHbIE 3aKOHOMEPHOCTH

(byHKIIMOHUPOBAaHUS OpraHu3Ma B TIE€NAarOTHYECKOH U
HAy4YHOW JAEATEIbHOCTH; -CaMOCTOATEIbHO MIAHHPOBATH U
OPTaHU30BbIBATH NPOCTON (PU3HOIOTUUYECKUI SKCIIEPUMEHT,
BKJIKOYAsi MAaTEeMaTU4YECKUH AaHAJIU3 €ro pe3ysbTaroB; -

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
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BJIAACTH KIIACCUYCCKUMH METOJUKAMU MaJioro nMpakTuKyma

mo ¢usnonoruu (3amMch W  KOJNMYECTBEHHBIH  (0e3
JIMarHOCTHKN) aHanmms3 AIIEKTPOKAPIUOTPAMMBI,
CIIUPOTPAaMMBI, MHUOTPaMMBbI, HU3MEPEHHE apTEPUATBHOTO

JIABJICHUS, OIpEJeNeHUEe TPAHULl TOJS 3PEHUs, OCTPOTHI
3peHHs M Ccioyxa, oObeMa KpaTKOBPEMEHHOW IaMmsITy,
YCTaHOBJICHUE TPYIIBI KpoBH N0 cucteme ABO u ap.);
BJIa/IETh:

- COBPEMEHHBIMH (PU3NOJIOTMYECKUMU METOAUKAMH OLCHKH
(hyHKIIMOHATBPHOTO COCTOSTHUS OpTaHU3Ma YeJI0BeKa (3ammch
1 KOJIMYECTBEHHBIN, 0€3 IUarHOCTUKH, aHAIIN3 TTOKa3aTesei
KHU3HEIACATENbHOCTH), B TOM 4YHCIE KOMIIBIOTEPHOI
ANEeKTpOKapauorpaduet, uHTepBanorpaduei,
KOMITBIOTEPHOH criuporpadueii, crnocodamMu H3MEpeHUs
apTepUAILHOTO JaBlIeHHs, KOMIIBIOTEpHOW peorpaduei,
OLIGHKOW CTEIIEHH HACBHIILEHHUS KPOBU KUCIOPOIOM, U Ap.); -
HaBbIKAMHU HCIIOJIb30BaHUSI OCHOBHBIX 3aKOHOMEpPHOCTEH
(YHKIIMOHUPOBAHUS CUMIIaTUYECKON u
MapacUMIIaTHYECKOH  HEPBHOM CHUCTEMBl B ee
B3aUMOJECUCTBUM C MMMYHHOH CHCTEMOW B Hay4HOU
JIeSITeNIbHOCTH.

of a small workshop in physiology (recording and
guantitative (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
quantitative, 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.

CemecTtp usydeHus yaeOHON AUCIIUIUINHEI, MOTYJIS
/ Semester of study

4

4

IpepexBusutsl / Prerequisites

AmnatomMmus 4eaoBeKa

Human Anatomy

TpynoeMKoCTh B 3a4€THBIX eUHHIAX (KpeanuTax) / 6 6
Credit units
KonnuecTBo ayTMTOPHBIX YacOB U 4acoB 112/104 112/104

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

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

KouTtposibHbie pabOThI, TECTHI
OK3aMeH

Assessments, tests
Exam
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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology
Yueonas qucuuninHa «OCHOBBI PACTEHHEBOACTBA H (KMBOTHOBOJICTBAa», MOAYJIb «CeJIbCKOX0351iicTBeHHAS] OMOTEXHOJI0T M) /
Academic discipline «Fundamentals of Crop Production and Animal Husbandry», module «Agricultural Biotechnology »

Kpatkoe coneprkanue yueOHO
JMCIMIUTMHBL, Moyt / Brief summary

ChopmupoBatrs  mpexncraBieHne 00  OCOOCHHOCTSIX U
3aKOHOMEPHOCTSX  BO3JICJBIBAHUS  TIOJICBBIX  KYJBTYP,
XO35IICTBEHHO 3HAYMMBIX s PecryOnmku benmapych, a Taxke
o0ecneynTh MoJy4eHHe HEOOXOMMMBIX 3HAHHH IO OCHOBaM
pa3BeICHUs], KOPMJICHUSI, COACPIKAHUS CEIIbCKOXO03SHCTBEHHBIX
JKHBOTHBIX M TPOU3BOJICTBA MPOYKIIUU JKUBOTHOBOJICTB

To get an idea of the features and patterns of growing
field crops that are economically important for the
Republic of Belarus, as well as to make sure you gain
the necessary knowledge about the basics of breeding,
feeding, keeping farm animals, and producing livestock
products

dopmupyemsbie kommerenimun / The formed
competences

IIpuMeHATH 3HaHUSA OCHOB PaCTEHUEBOACTBA U )KUBOTHOBOJICTBA,
OMOTEXHOJIOTHH PACTEHHI U YKUBOTHBIX, IIPHHIUIIOB Pa3pabOTKU
BETEPUHAPHBIX IPENApaTOB, MOJIEKYJSIPHBIX OCHOB PETYJISLIUU
MIPOIYKTUBHOCTH DPACTEHHH UIA MOBBILECHUS 3((HEKTUBHOCTU
CEIIbCKOXO03MCTBEHHOIO IIPOU3BOACTBA

Apply knowledge of the fundamentals of crop and animal
husbandry, plant and animal biotechnology, principles of
veterinary drug development, and the molecular basis of
plant productivity regulation to improve the efficiency of
agricultural production

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

3HATh!

—JIATUHCKUE, PYCCKHE W OEJIOpyCcCKHe Ha3BaHHS BaKHEHIITHX
MOJIEBBIX PACTEHH; — MX MOP(OJIOTHYECKHE TPU3HAKA U
Onostornveckue 0coOEHHOCTH; — HapOJTHO-
XO3SHCTBEHHOE 3HAa4Y€HUE O3TUX KYJIbTYp M TNPUHIHUIBI HX
KJIacCU(UKAIMK (3€pPHOBBIC, 3€pHOO0OOBBIC, TEXHHYECKUE,
KOPMOBEBIE U JIp.); —  IIEHTPHI MPOHUCXOXKJICHUS KYJIbTYPHBIX
pacTeHuid, B KOTOPHIX (OPMHUPOBAINCH WX Oa3ucHas
HACJIEJICTBEHHOCTh W  BaXHEWIIWe 9SKo(u3monormyeckue
CBOWMCTBA; -  OCHOBBI CEIIeKIINI " pa3BeaeHUs
CEJIbCKOXO03SIMCTBEHHBIX JKUBOTHBIX; - BUBI
NPOJYKTHBHOCTH  CEIIbCKOXO3SICTBEHHBIX  JKUBOTHBIX; -
TEXHOJIOTHHM TIPOM3BOJCTBA OCHOBHBIX BHJOB IPOAYKLHH
KMUBOTHOBOJICTBA; -  OCHOBBI KOpMJICHUS
CEIIbCKOXO03SIMCTBEHHBIX JKUBOTHBIX; - CaHHTapHO-
TUTMEHUYECKUE AaCIEeKThl COJAEPKaHMS pPAa3JIMYHBIX BHJIOB
KUBOTHBIX; - TpeOOBaHHS K OCHOBHBIM TEXHOJOTHYECKHM
nporieccam Mpy MPOU3BOJICTBE MPOAYKIHH KHUBOTHOBOJICTBA;
YMETB!

- UCIIOJIB30BaTh ~ TEOPETUYECKHE 3HaHUS 10  OCHOBaM
pacTEeHHEBOJICTBA W KMBOTHOBOJICTBA B KayeCTBE HAYYHOU

know:

— the Latin, Russian, and Belarusian names of the main
field plants; — their morphological characteristics and
biological features; — the economic importance of these
crops and the principles of their classification (cereals,
legumes, industrial crops, fodder, etc.); — the centers of
origin of cultivated plants, where their basic heredity and
key ecophysiological properties were formed; - the
basics of breeding and raising farm animals; - the types
of productivity of farm animals; - technologies for
producing the main types of livestock products; - the
basics of feeding farm animals; - sanitary and hygienic
aspects of keeping different types of animals; -
requirements for the main technological processes in
livestock production;

be able to:

- use theoretical knowledge of crop and livestock
production as a scientific basis for progressive methods
of producing agricultural products;

have skills in:
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OCHOBBI MIPOrPECCUBHBIX METOJI0B MIPOU3BO/ICTBA
CEJIbCKOXO035ICTBEHHOM NPOTYKIIHH;
BJIAJETh!

—BaXHCUIIINMHU KaTer opHiAMU KypcCa, TepMI/IHOJIOFI/Ieﬁ n

MOHATUAMU; — MCKIAUCHUIITIMHAPHBIM Ioaxoa0oM npu
PEUICHUH 3a0a4; — COBPEMCHHBIMHA HayYHbIMHU
MMpeaACTaBJICHUAMUA 1o ArpOTCXHUKE BO3JCIBIBAHUS

BOXKHEUIIUX TOJNEBBIX KynbTyp Pecnybmuku bemapych;, —

HaBBIKAMH aHANHW3a, HAYYHOTO OOBSICHEHUS SIBIICHUM,
HaOMOaeMbIX B TPOIEcCe IMPOW3BOJACTBA  Pa3TUIHOMN
MPOTYKIIMY KUBOTHOBOJICTBA

— the main categories of the course, terminology, and
concepts; — an interdisciplinary approach to problem-
solving; — modern scientific understanding of the
agrotechnics of growing the main field crops of the
Republic of Belarus; — analyzing and scientifically
explaining phenomena observed in the process of
producing various livestock products

CeMecTp u3ydeHus: y4eOHOM JUCIUILINHEI,
Moyt / Semester of study

2

2

IpepexBusutsl / Prerequisites

OO011ast 300J10THUSA

General Zoology

TpyaoeMKOCTh B 3aU€THBIX SAMHHUIIAX 3 3
(xpeamrax) / Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 60/48 60/48

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

TpebGoBanus u GOpPMBI TEKYIIEH U
MPOMEKYTOYHOM arTectaruu /
Requirements and forms of current and
interim certification

[Ipoexr, ycTHBII onpoc
OKk3aMeH

Project, oral examination
Exam
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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology
YyeoHast nucuuInHa «BH0Ge30MacHOCTh U 6M0ITHKA», MOLYJIb «CeIbCKOX03sIiiCTBEHHAsI OMOTEXHOJIOrHsD» /
Academic discipline «Biosafety and bioethics», module «Agricultural Biotechnology »

Kpatkoe coneprkanue yueOHO
JMCIMIUTMHBL, Moyt / Brief summary

dopmupoBaHUEe MPEACTABICHUS B O0JIACTH MPHUHIMIOB H
METOJIOB ~ TICHETHYECKOW  HWHXXCHEPUHM M CHUCTEMBI
OmobOe3omacHOCTH, a Takke (OPMHUPOBAHHE  YyBCTBA
OTBETCTBEHHOCTH 32 MPOHM3BOJUMBIC JCHCTBUS IMEPE] CaMUM
co00H, Hay4HO! OOLIECTBEHHOCTHIO U TEpe] 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

IIpuMeHATH 3HaHUSA OCHOB PaCTEHUEBOACTBA U )KUBOTHOBOJICTBA,
OMOTEXHOJIOTHH PACTEHHI U YKUBOTHBIX, IIPHHIUIIOB Pa3pabOTKU
BETEPUHAPHBIX IPENApaTOB, MOJIEKYJSIPHBIX OCHOB PETYJISLIUU
MIPOIYKTUBHOCTH DPACTEHHH UIA MOBBILECHUS 3((HEKTUBHOCTU
CEIIbCKOXO03MCTBEHHOIO IIPOU3BOICTBA

Apply knowledge of the fundamentals of crop and animal
husbandry, plant and animal biotechnology, principles of
veterinary drug development, and the molecular basis of
plant productivity regulation to improve the efficiency of
agricultural production

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

3HATh!
— HPaBCTBEHHbIE OPHUEHTHPHI COBPEMEHHOH Hayku (cBoOOIa U
OTBETCTBEHHOCTh COBPEMEHHOTO YYEeHOro); — MpobieMHoe

IM0JI€, YHUBCPCAJbHBIC MNPUHIUIIBI U MOPAJILHBIC IEHHOCTU
6H03THKH; - MOpaJIbHBIC n IIPaBOBLIC ACIICKTHI
TPAHCIUVIAHTOJIOTUH, IICUXUATPHUU, HAPKOJIOTUH, OHKOJIOTUHN,; —
OTHUYCCKHEC HpO6HeMBI MaHI/IHy.HH]_II/Iﬁ (¢{0) CTBOJIOBBIMH
KJICTKaMU U KJIIOHHUPOBaHUA YCJIOBECYCCKUX OPraHOB U TKaHeﬁ;
- OTUYCCKHUEC n IIPaBOBBIC OCHOBBI PEryjiupoBaHu
6I/IOM6,I[I/ILII/IHCKI/IX I/ICCJ'IC,I[OBaHI/Iﬁ Ha YC€JIOBCKE M ) KUBOTHBIX; —

OTHUYCCKHEC HpO6HeMBI IIPUMCHCHUSA HOBBIX TCHHO-
HWHKCHCPHBIX TeXHOHOFHﬁ; - IIpaBOBbBIC OCHOBBI
peryjinpoBaHus 6I/IO6C3OHaCHOCTI/I; — KpUTCPUU PpHUCKa

ucnons3oBanust MO u I'M ceIpbs; — TpOUEAYpPHl OLEHKH
pucka ucnonp3oBanusg ' MO, I'M nipogoBOIbCTBEHHOTO CHIPBS
Y TIPOIYKTOB ITUTaHMUS;

YMETh:

— OPHEHTHPOBATHCS B COBPEMEHHBIX BOINPOCAX OMOITHKH; —
MPUMEHATH KOHLEMIHIO CYIIECTBEHHOW SKBUBAJIEHTHOCTH JJIS
OLIEHKM MOTEHIHAIBbHOW omacHocTd B npumeHeHnH I'MO u
HOBBIX TPOAYKTOB NHUTAHWS; — TpEeJiaratb TMOAXOIBI IS

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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OIICHKM PHUCKa HETNpeIHAMEPEHHBIX 3((EKTOB T'eHETHYECKOM
MOAM(HUKANAKA M C TMO3UIMHA MPHUHIHUIA TPEAOCTOPOKHOCTH
JTlaBaTh peKOMEHAAITNH 110 HcToib3oBanmio [ MO,

MMETh HABBIK:

—  HCMOJB30BaHUSA  OTHUYECKMX U  TPABOBBIX  OCHOB
pETYyIMPOBaHUS TPUMEHEHHS HOBBIX T'€HHO-MHKEHEPHBIX
TEXHOJIOTHI U OMOMEUIIMHCKHUX UCCIICIOBAHUN Ha YEJIOBEKE U
JKUBOTHBIX.

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 n3zydeHus yaeOHOM JUCIIUILIINHEL,
moyist / Semester of study

2

2

IpepexBusutsl / Prerequisites

BBenenue B OMOTEXHOIOTHIO

Introduction to Biotechnology

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

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

TpebGoBanus u GOpPMBI TEKYIIEH
MPOMEXKYTOYHOM aTTectanuu /
Requirements and forms of current and
interim certification

Pedepar, ycrHsIif opoc
3ayer

Project, oral examination
Credit
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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology
YyeOHast TUCHUTIINHA « BHOTEXHOJIOTHsI pacTeHuii», MoayJib «CelibCKOX03iiCTBEHHAsI GHOTEXHOJI0THsD» /
Academic discipline «Plant Biotechnology», module «Agricultural Biotechnology »

Kpatkoe coneprkanue yueOHO
JMCIMIUTMHBL, Moyt / Brief summary

dopmupoBaHHEe KOMIUIEKCA 3HAHMH O HANpaBICHUSIX H
TCHJICHIIHSX pa3BUTHS OMOTEXHOJIOTHU pacTeHwuid,
UCIIOJIb30BaHUH METO/IOB KJICTOYHOH M F'eHHOM HH)XCHEPHHU IS
MOBBIIICHUS J((PEKTUBHOCTH PACTEHUEBOJCTBA, PEIICHUS
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

IIpuMeHATH 3HaHUSA OCHOB PaCTEHUEBOACTBA U )KUBOTHOBOJICTBA,
OMOTEXHOJIOTHH PACTEHHI U YKUBOTHBIX, IPHHIMIIOB Pa3pabOTKU
BETEPUHAPHBIX IPENApaTOB, MOJIEKYJSIPHBIX OCHOB PETYJISLIUU
MIPOIYKTUBHOCTH DPACTEHHH UIA MOBBILECHUS 3((HEKTUBHOCTU
CEIIbCKOXO03MCTBEHHOIO IIPOU3BOICTBA

Apply knowledge of the fundamentals of crop and animal
husbandry, plant and animal biotechnology, principles of
veterinary drug development, and the molecular basis of
plant productivity regulation to improve the efficiency of
agricultural production

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
JUTsT 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 10 CPaBHEHUIO C MHUKPOOHBIMH
MPOAYIEHTAMH, - TEXHOJOTHIO KPHOKOHCEPBAIMM OOBEKTOB
PacTUTEIBHOIO MPOUCXOXKACHUS; - IPUMEPHI MCIIOJIb30BaHUA
pacTUTENBHBIX OOBEKTOB JUISI TOJYYEHUs] OHOTOILTUBA,
OuopasiaraeMpIX MaTEepUajoB, GUTOPEMETHALINH;

YMETH:

- OCYIIECTBIATh TOAO0OP METOAOB KIETOYHOH W TEHHOU
WHXEHEPUH TUTSI MTOBBIIIICHHUS 3 PeKTHBHOCTH
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

camocTosTenbHol 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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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology
YueOHas TucHUIVINHA « BHOTEXHOI0THs JKUBOTHBIX», MOAYJIb «CeIbcKOX03sIicTBeHHAS OUOTEXHOJIOTUs» /
Academic discipline «Animal Biotechnology», module «Agricultural Biotechnology »

Kpatkoe coneprxkanue yueOHOi
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

IIpuMeHATE 3HaHUSA OCHOB PACTEHUEBOCTBA 1 YKUBOTHOBOICTBA,
OMOTEXHOJIOTHH PACTEHHI U )KUBOTHBIX, IPUHIMUIIOB Pa3pabOTKU
BETEpUHAPHBIX IPENapaToB, MOJEKYJISPHBIX OCHOB PETYISALMH
MIPOIYKTUBHOCTH DPACTEHHH IUIA MOBBILECHUS 3((HEKTUBHOCTU
CENIbCKOXO3SIHCTBEHHOTO IPOU3BOACTBA

Apply knowledge of the fundamentals of crop and animal
husbandry, plant and animal biotechnology, principles of
veterinary drug development, and the molecular basis of
plant productivity regulation to improve the efficiency of
agricultural production

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

3HATh:
- OHMOTEXHOJIOTHYECKHE MIPUEMBI BOCITPOU3BOJICTBA
CEbCKOXO3SIICTBEHHBIX )KUBOTHBIX; - METOBI U HAIIPABICHUS
CO3aHUS TPAHCTEHHBIX JKUBOTHBIX; - COBPEMEHHBIE TTOIXO0/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
HaCJICJICTBEHHBIX 3a00J1eBaHU CEIICKOXO03IMCTBEHHBIX
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 OHMOTEXHOJIOTHH; —
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.

know:

- biotechnological techniques for reproducing farm
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 44/64 44/64

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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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology
YueoOnas qucuuninHa «MosekyasspHble 0CHOBBI POTYKTHBHOCTH pacTeHHii», Moay/b «Ce/ibCKOX03siicTBeHHAA OHMOTEeXHOJIOTHSD |
Academic discipline «Molecular Mechanisms of Plant Productivity», module «Agricultural Biotechnology »

Kpatkoe coneprkanue yueOHO
JMCIMIUTMHBL, Moyt / Brief summary

OcBoOeHHE TEOPETUUECKUX OCHOB M METOAMUYECKUX MPUHIIUIIOB
yIpaBiIeHNUs NPOAYKIHOHHBIM IPOLIECCOM PACTEHUI HA OCHOBE
3HAaHUSI MOJIEKYJISIPHBIX BHYTPHUKJIETOYHBIX PEryJIsATOPHBIX
MEXaHU3MOB M O3HAaKOMJICHHE C (yHIAaMEHTAIBHBIMH U
NPUKIATIHBIMUA  aCleKTaMU  PETYJISLUM  MPOAYKTUBHOCTH
KYJIBTYPHBIX PacTCHUI

Mastering the theoretical foundations and
methodological principles of managing the production
process of plants based on the knowledge of molecular
intracellular regulatory mechanisms, and getting familiar
with the fundamental and applied aspects of regulating
the productivity of cultivated plants

dopmupyemsbie kommerenimun / The formed
competences

IIpuMeHATH 3HaHUSA OCHOB PACTEHUEBOACTBA U JKHBOTHOBOJICTBA,
OMOTEXHOJIOTHH PACTEHHI U YKUBOTHBIX, IIPHHIUIIOB Pa3pabOTKU
BETEPUHAPHBIX IPENApaTOB, MOJIEKYJSIPHBIX OCHOB PETYJISLIUU
MIPOIYKTUBHOCTH DPACTEHHH UIA MOBBILECHUS 3((HEKTUBHOCTU
CEIIbCKOXO03MCTBEHHOIO IIPOU3BOICTBA

Apply knowledge of the fundamentals of crop and animal
husbandry, plant and animal biotechnology, principles of
veterinary drug development, and the molecular basis of
plant productivity regulation to improve the efficiency of
agricultural production

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

3HATh!

- OCHOBHBIE COBPEMCHHBIE HAIPABICHUS U MEPCIEKTUBEI
MOBBIIIEHU MPOAYKTUBHOCTH KYIBTYPHBIX DPACTEHHH; -
3aKOHOMEPHOCTH W CIIOCOOBI PErYJISIMU POCTa W Pa3BUTHUS
pacTeHuii BHEITHUMH (aKTOpPaMH; - MEXaHU3Mbl MPOIECCOB
TPaHCIYKIMM SHAOTEHHBIX M DJK30TE€HHBIX CHTHAJIOB B
pacTUTENbHON KIIETKE; - MOJEKYJSpHbIE BHYTPUKIETOUHBIE
MUIIIEHU YIIPaBJICHUS MPOTYKTUBHOCTHIO PACTEHUI.

YMETB:

- MCIOJIb30BaTh MOJIEKYJIIPHO-TEHETHUECKHE, OMOXUMHUYECKHE
W (U3MONOTMYECKHEe  METOABl Ui HCCIIEIOBaHUSA
(YHKUMOHAIBHOW AKTUBHOCTH IPOLECCOB (OPMUPOBAHHUS
JIEMEHTOB NMPOAYKTHUBHOCTH; - HCIIOJIB30BATh METOAMUYECKUE
MPUEMbI NMPOTHO3UPOBAHUSA M ONPEIEIICHUS MPOTyKTHBHOCTH
pacTeHnii; - ONTHUMH3HPOBATH YCIOBHUS BHEIIHEH Cpeabl AJIs
YIOpaBIEHMs TpOLEcCaMH pocTa W pPa3BUTHA pPAcTEHUN B
COOTBETCTBHM C LEISIMH KYJIbTHBHPOBAHHS, - BBIIBUTH
MOJIEKYJIIpPHBIE MHUIIIEHH U COCTABUTh aJTOPUTM JEHCTBHH IO
PeryJsiuy NpoLeccoB POPMUPOBAHUS KOHKPETHOTO 3JIEMEHTa
MPOAYKTUBHOCTH, IPOTHO3UPOBATh PE3YIIbTAT.

BJIAJETh!

know:

- the main modern directions and prospects for
increasing the productivity of cultivated plants;

- the patterns and methods of regulating plant growth
and development by external factors;

- the mechanisms of signal transduction of endogenous
and exogenous signals in plant cells;

- molecular intracellular targets for controlling plant
productivity.

be able to:

- use molecular-genetic, biochemical, and physiological
methods to study the functional activity of processes
forming productivity elements;

- use methodological techniques to predict and determine
plant productivity;

- optimize environmental conditions to manage plant
growth and development according to cultivation goals;
- identify molecular targets and create an action plan for
regulating the formation of a specific productivity
element, and predict the outcome.

have skills in:
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- HaBBIKaMH IMPOBCACHUA (1)I/I3I/IOJ'IOFO-61/IOXI/IMI/I‘I€CKI/IX

WCCIIEIOBAHUN PACTUTEIFHOTO OpraHu3Ma

- skills in conducting physiological and biochemical
research on plant organisms

CemecTp n3ydeHus ya4eOHOW JUCIIUIIINHEL,
moyist / Semester of study

5

5

[TpepexBusutsl / Prerequisites

buorexnosiorus pacteHui

Plant Biotechnology

TpymoeMKOCTh B 3a4ETHBIX STUHHIIAX 3 3
(xpenmrax) / Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 36/72 36/72

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

TpeboBanus U GopMbI TEKyIICH 1
MPOMEKYTOYHOM aTTectanuu /
Requirements and forms of current and
interim certification

Pedepar, yctHBIi onpoc
3ayer

Project, oral examination
Credit
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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology
YyeGHasi TUCHUTIHHA «DapMaKOTHO3HSI», MOAYJIb «DapMaKoJIOrusi ¢ 0CHOBaMHU (papMaKorHo3um» /
Academic discipline «Pharmacognosy», module «Pharmacology with the basics of pharmacognosy»

Kpatkoe coneprxkanue yueOHOi
JMCIMIUTMHBL, Moyt / Brief summary

C(i)OpMI/IpOBaTI) MMpeACTaBJICHUE O JICKAPCTBCHHBIX PACTCHUAX
KaK OCHOBHBIX MNPUPOAHBIX MCTOYHHKAX Q)apMaKOHOFI/I‘{CCKI/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

[lpumensate  3HaHus  (dapMakorHO3MM W (DUTOXHWMUW,
(hapMaKkOKUHETUKH U (hapMaKOTUHAMUKH, IMMYHO(EPMEHTHOTO
aHaM3a MpHU pa3paboTKe HOBBIX JICKAPCTBEHHBIX CPE/ICTB

Apply knowledge of pharmacognosy and phytochemistry,
pharmacokinetics and pharmacodynamics, and enzyme-
linked immunosorbent assay in the development of new
drugs

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

3HATh:

- Ba)KHEHILME PACTUTEIbHbIE HCTOYHHKH OCHOBHBIX T'DYIII
OHMOJIOTUYECKA aKTHUBHBIX B€OICCTB, HUX OTIHUYUTCIBHBIC
NPU3HAKW WU CHIPEBBIE  PECYpChl; -  OCHOBHOE
(apMakoJoruuecKoe JeHCTBHE © O0JIACTh MPUMEHEHHS
JIEKAPCTBEHHBIX PaCTEHU;

YMETb:

- NOJrOTaBIMBATE MHUKPONpENaparbl M HPOBOAUTH HX
HUCCJICJOBAaHUEC JJIsA BbISIBJICHUA MUKPOCKONMNYCCKHUX
JAUAarHOCTUYCCKUX IMPU3HAKOB JICKAPCTBECHHBIX paCTeHI/II\/'I;
- MPOBOJUTH KAaUeCTBEHHBIE PEAKIIMU HA MPHCYTCTBUE B
JIEKApCTBEHHOM PAaCTUTEIIbHOM CBIPbE OCHOBHBIX TPYIII
(bapMaKOJ'IOI‘I/I‘IeCKI/I AKTHUBHBIX BCIICCTB, = pasinyaTb
JIEKapCTBEHHBIE M HEJIEKAPCTBEHHBIE PACTCHUS;

BJIaJETh!

- KOMILIEKCHBIM MOAXO0JI0OM K UACHTUDUKALIUN
MOJ/UIMHHOCTH M KayecTBa JIEKAPCTBEHHOTO PACTHTEIBHOTO
CBIPBS; - HaBBIKAMU  OMpEAETICHUS  KOMIIOHEHTHOT'O
cocTaBa W OCHOBHOTO  TEPaneBTUYECKOTO  JCHCTBHSA
JICKAPCTBCHHBIX PACTUTCIIBHBIX 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

CemecTp u3ydeHus: y4eOHOM JUCIUILINHEL,
moyst / Semester of study

3

3

IMpepexBusutsl / Prerequisites

Bboranuka 1 MUKOJIOTHUSA

Botany and Mycology
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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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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology
YyeOHast TUCHUTIIINHA «DUTOXUMH», MOAYJIb «DapMaK0JIOrus ¢ OCHOBAaMHU (papMaKOTHO3HI» /
Academic discipline « Phytochemistry», module «Pharmacology with the basics of pharmacognosy»

Kpatkoe coneprkanue yueOHO

(DOpMI/IpOBaHI/Ie LICJIOCTHOM CHCTEMEBI 3HaHUM O MHOI‘OO6pa3I/II/I,

Creating a complete understanding of the diversity,

JMCIMIUTMHBL, Moyt / Brief summary CTPYKTYpHOM  opraHu3amuu, mpolieccax  OuocuHTe3a, | structural organization, biosynthesis processes, biological
OMOIIOrMYeCcKOi aKTHMBHOCTH, 00IacTsaX MpuMeHeHds u | activity, areas of application, and bioavailability of plant
OMOJOCTYITHOCTH (PUTOMETAOOIIHUTOB. metabolites

dopmupyembie komrerennuu / The formed | Ilpumensts  3umanms  ¢apmakornosun  u  ¢uroxumuw, | Apply knowledge of pharmacognosy and phytochemistry,

competences

(hapMakOKUHETHKH U (hapMaKOTUHAMUKH, IMMYHO(DEPMEHTHOTO
aHaAIIN3a IIPH pa3padOTKe HOBBIX JICKAPCTBEHHBIX CPEIICTB

pharmacokinetics and pharmacodynamics, and enzyme-
linked immunosorbent assay in the development of new

drugs

Pesynbratel 00yueHus (3HaTh, yMETh, 3HATh: know:
Biazeth) / Learning outcomes (know, be - MPUHIMIBL  CTPYKTYpHOH  opranmsammu  Baxkuedmmx | - the principles of the structural organization of the main
able to, have skills in) KJ1acCOB (pUTOMETAbOIHUTOB; - IIyTH u mexauusmel | classes of phytometabolites; - the pathways and
OorocuHTe3a (PUTOMETAOOIUTOB pas3aMUHBIX  KiaccoB; - | mechanisms of biosynthesis of phytometabolites of

OHMOJIOTHYECKYI0 pOJb, (papmMakomornyeckoe IeHCTBHE,
TOKCHUKOIIOTUIO H OHOJOCTYITHOCTE (PUTOMETa0OIUTOB; -
o0acT mpuMeHeHus! PUTOMETa0OIUTOB; - SIIOBUTHIC
pacTeHus, IMpou3pacTaliye B YclIoBusx bemapycn u ux
TOKCHUYHBIE METAOOIHTHI; - OCHOBHBIE TIPUHIUITBI

9KCTPAKIMK U aHaIu3a (PUTOMETAOOJIUTOB.

YMETb:

- JaTh XapakTepUCTUKY (UTOMETA0OIUTaM  Pa3IMIHBIX
KJIACCOB; - HCHONB30BaTh  3HaHMUSA Uil OOBSICHEHUS
OMOJIOTUYECKOW M DKOJOTHMYECKOW  poiHM, a  TaKke

(1)apMaKOJ'IOFI/ILIeCKI/IX 00 TOKCHYECKHUX CBOMCTB OTACIBbHBIX
(I)I/ITOMCT360J'II/ITOB Ha OCHOBC ITIOJIYYCHHBIX HAYyYHbBIX TaHHBIX B
COOTBETCTBUU C COBPEMCHHBIMU KPUTCPHUAMHU HUX KA4Y€CTBa,
JACJ1aTh BKCHepI/IMeHTaJ'II)HO-O6OCHOBaHHI)Ie BBIBOJBI, -
MNPUMCHATHL IIOJIYYCHHBIC 3HAHUA O (l)I/ITOMeTa6OJ'II/ITaX JUISL
IIOCTaHOBKH Q)YHIIaMeHTaIIBHI)IX nu NPAKTHICCKUX
HCCICAOBATCIBCKUX 3aJad, aHaJIM3€ HAYYHBIX JIMTCPATYPHBIX
JaHHBIX, Y4aCTBOBAThb B Hay‘{HOﬁ AUCKYyCCHUU 8(e]
COOTBCTCTBYIOH_Ieﬁ TCMATHKCE; - HCII0Jb30BAaTh

OCHOBHBIC 3aKOHOMEPHOCTH B Ka4C€CTBC Haquoﬁ OCHOBBI J1JIsA

various classes; - the biological role, pharmacological
effects, toxicology, and bioavailability  of
phytometabolites; - areas of application of
phytometabolites; - toxic plants growing in Belarus and
their toxic metabolites; - the basic principles of extraction
and analysis of phytometabolites.

to be able to:

- describe phytometabolites of different classes; - use this
knowledge to explain the biological and ecological roles,
as well as the pharmacological or toxic properties of
individual phytometabolites based on obtained scientific
data according to modern quality criteria, and make
experimentally justified conclusions; - apply acquired
knowledge about phytometabolites to set fundamental
and practical research tasks, analyze scientific literature
data, and participate in scientific discussions on the
relevant topic; - use the main patterns as a scientific basis
for solving problems in experimental biology; - carry out
qualitative and quantitative analysis of the most
important groups of phytometabolites;
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pemieHuss mpoOJieM  JKCIEpPUMEHTANbHOW  OWOoNoruu; -
MPOBOUTH KA4YECTBEHHBIA M KOJMYECTBEHHBIH aHAJIH3

BaXHEHIMX TPyl (PUTOMETAO0IHUTOB;

BJIaJETh!

- CIIeLMaJIbHOW TEPMHUHOJIOTHEH B 0071acTH (PUTOXUMUWY;

- HaBBIKAMH HCIIOJIb30BAaHMS TIOJyYEHHBIX TEOPETHUCCKHX

3HAHW 11 00BACHEHUS PO GUTOMETA00IUTOB B Pa3IHUHBIX

($U3NOIOTHYECKUX  TpoIeccax; 3HAHUSMH  OOIIUX

3aKOHOMEpHOCTe ~ OmocwHTe3a  (UTOMETA0ONMHTOB B

PACTHTENBHBIX OPraHU3Max; - KOMIUIEKCHBIM TIOIXOOM K

have skills in:

- specialized terminology in the field of phytochemistry;
- skills in using the acquired theoretical knowledge to
explain the role of phytometabolites in various
physiological processes;

- knowledge of the general patterns of phytometabolite
biosynthesis in plant organisms;

- a comprehensive approach to analysis and specific
methods for qualitative and quantitative study of
individual groups of phytometabolites.

aHaJIn3y u YaCTHbIMU METOJaMU Ka4€CTBCHHOI'O u

KOJMYECTBEHHOTO  HCCIICNOBAaHUA  OTHCIBHBIX  TPYII

(huTOMETabOINUTOB.
CemecTp uzyueHus y4eOHON TUCIMIUIMHBL, 3 3
moyiast / Semester of study
Ipepexusutsl / Prerequisites Buoxumust Biochemistry
TpynoeMKOCTh B 3a4€THBIX EAMHHIIAX 3 3
(xpeamrax) / Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 48/60 48/60

camocTosTenbHol 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

Pedepart, TecTs
3auer

Project, tests
Credit
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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology
YuyeoHasi nucuumiInHa «OCHOBBI (apMaKoJIOrHu», MOAYJIb «DPapMaKoJorusi ¢ 0CHOBaMH papMaKoOrHO3Um» /
Academic discipline «Fundamentals of Pharmacology», module «Pharmacology with the basics of pharmacognosy»

Kpatkoe coneprkanue yueOHO
JMCIMIUTMHBL, Moyt / Brief summary

dopmupoBanue 0a3MCHOW CHCTEMBbl 3HaHWKA B 00JacTH
(dapMakonorui Kak HayKd O JEHCTBUM W TPUMEHEHUHU
JIEKapCTBEHHBIX CPEJCTB

Building a basic knowledge system in pharmacology as
the science of the effects and use of medicines

dopmupyemsbie komnerenimun / The formed
competences

[IpumensaTs  3HaHUSA  (QapMakorHO3MH W (QUTOXUMUH,
(hapMaKOKUHETHKHU U (hapMaKOANHAMHUKH, UMMYHO(EPMEHTHOTO
aHaM3a Mpy pa3paboTKe HOBBIX JICKAPCTBEHHBIX CPE/ICTB

Apply knowledge of pharmacognosy and phytochemistry,
pharmacokinetics and pharmacodynamics, and enzyme-
linked immunosorbent assay in the development of new

drugs
Pesynbratel 00yueHus (3HaTh, yMETh, 3HATh: know:
Biazets) / Learning outcomes (know, be - OCHOBHBIC TEPMUHBI U MOHATHS B 00JacTH papmakonoruu u | - the main terms and concepts in the field of
able to, have skills in) bapmakorepanuu; -  0a3UCHYIO uHpopMaIuo o | pharmacology and pharmacotherapy; - basic information

MEXaHH3MaX W 3aKOHOMEPHOCTSX IECHCTBHSA JEKapCTBEHHBIX
CPeICTB W Jpyrux OWOAaKTUBHBIX AareHTOB Ha pa3IMYHBIX
YPOBHAX OHOJIOTHYECKOM OpraHU3alny; - MIPUHLIAIIEL

KiIaccupUKallMd ¥  OCHOBHbIE (hapMaKOTepaneBTHUECKHE
TPyNIbl JIEKapCTB, MPUMEHSEMBIX Ui JIedeHHs Hauboiee

paCHpOCTpaHeHHLIX COMAaTHYCCKHUX, HeBpOJ’IOFI/I‘IeCKI/IX,
NCUXUYECKUX,  WHOEKIMOHHBIX M  3JI0KAYeCTBEHHBIX
3a00JIeBaHuIi; - 0COOCHHOCTH JEHCTBUS

OuodapMalieBTUYECKUX MPEnapaToB U JTOCTUXKECHHS B 00J1aCTH
OomoapmaneBTUKY;

YMETb:

- UCTIOJIL30BATh TMOJyYeHHbIC 3HAHUS JJISl OOBSICHEHUS MyTeH
peanmmzaiu  3()(HEKTOB JIEKapcTB Pa3IMYHBIX KJIACCOB Ha
MOJIEKYJISIDHOM, ~ KJIETOYHOM M CHCTEMHOM  YPOBHSX
OpraHu3alyy; -IPOTHO3UPOBATh (hapMaKOKMHETHYECKHE
CBOWCTBA OWOAKTHUBHBIX BEIIECTB Ha OCHOBE WX (DHU3HKO-
XMMHYECKUX CBOUCTB; - MIPOTHO3UPOBATH CIIEKTp
(hapMaKoJIOrHYECKOTO JICHCTBHS MOTEHIMATIBHBIX JIEKAPCTB Ha
OCHOBE JaHHBIX 00 wuX adPuHHOCTH K pa3IUYHBIM
MOJIEKYJISIPHBIM MULIEHSIM; -  BBIOUpaTh CIOCOO BBEICHMS
JIEKApCTBEHHOTO CPEACTBA M PEXKUM €ro J03UPOBaHMS Ha
OCHOBe Tieiel QapmakoTepanud U (papMaKOKHHETUYECKUX

about the mechanisms and patterns of action of drugs
and other bioactive agents at different levels of
biological organization; - principles of classification and
the main pharmacotherapeutic groups of drugs used to
treat the most common somatic, neurological, mental,
infectious, and malignant diseases; - features of
biopharmaceutical drugs and achievements in the field of
biopharmaceutics;

be able to:

- use the knowledge gained to explain the ways drugs of
different classes produce effects at the molecular,
cellular, and system levels;

- predict the pharmacokinetic properties of bioactive
substances based on their physicochemical properties;

- predict the spectrum of pharmacological effects of
potential drugs based on their affinity for different
molecular targets;

- choose the method of drug administration and dosage
regimen based on the goals of pharmacotherapy and the
pharmacokinetic data of the drug;

- work with reference guides and electronic drug
databases, analyze and critically evaluate scientific
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JAHHBIX JIEKAPCTBEHHOTO CPEACTBA; - paboTaTh co
CIIPaBOYHBIMH PYKOBOACTBAMU M DJIEKTPOHHBIMH Oa3aMu
JAHHBIX TI0 JIEKAPCTBEHHBIM CPEACTBAM, aHAJIM3HPOBATH H
KPUTHYECKH OLIEHMBATh HAy4HYI0 HH(pOpPMaLUI0 B 00JacTu
¢apmakonoruu 1 6MopapMareBTHKH;

BIIAJICTh:
- HaBBIKaMH JIOTHYECKOTO aHaIn3a MpU MOUCKe d(PPEKTHBHBIX
pemieHnid  Qapmakonoruieckoro mnpoduias B - o0macTH
O0mo(apMameBTHKY; - HaBBIKAMH OTIpe/IeTICHUS

MPUHAJIEKHOCTH JIEKAPCTBEHHOT'O CPEACTBA K OIPEICTICHHON
(bapMakoTepaneBTHYCCKOIN TPyIe U KIacCy JIeKapCTBEHHBIX
CpPEICTB; - HaBBIKAMU pacuéTa HHAUBUAYAIBHOIO peXUMa
JO3UPOBAaHMs  JICKAPCTBEHHBIX  CPEACTB  HAa  OCHOBE
(bapMaKOKI/IHCTI/I‘ICCKI/IX JaHHBIX u WHIANBUAYAJTbHBIX
ocoOeHHOCTEH OpraHm3Ma 4YeJloBeKa ¢ Y4eToM Iejel
(dapmakoTepanuu; -  MpUeMaMu Tpa(UIecKOro BBIPaKEHHS
Pa3JINYHbIX THUIIOB PCKUMOB JO3UPOBAHUA JICKAPCTBCHHBIX
CPEJICTB JIJIsl pa3HbIX CIOCO00B UX MPUMEHEHHSI

information in the field of pharmacology and
biopharmaceutics;

have skills in:

- skills in logical analysis when searching for effective
solutions for the pharmacological profile in the field of
biopharmaceutics;

- skills in determining the membership of a drug to a
specific pharmacotherapeutic group and class of
medicines;

- skills in calculating an individual dosing regimen of
drugs based on pharmacokinetic data and individual
characteristics of the human body, taking into account
the goals of pharmacotherapy;

- techniques for graphically representing different types
of drug dosing regimens for various methods of
administration

Cemectp n3yueHus y4eOHON AUCIMILIMHBL,
moayiist / Semester of study

3

3

IpepexBusutsl / Prerequisites

buoxumus, ®U3U0IIOTHS YeIIOBEKA U KUBOTHBIX

Biochemistry, Human and Animal Physiology

TpynoeMKOCTh B 3a4€THBIX €AMHUIIAX 3 3
(xpemutax) / Credit units
KonmuaecTBO ayTMTOPHBIX YacOB U 9acOB 46/74 46/74

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

Pedepart, TecTs
3auer

Project, tests
Credit
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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology
YyeGHasi TUCHUIINHA «BBeieHUe B Ipar-au3aiiny», MoayJib «@apMaKoJorus ¢ 0CHoBaMHu (papmMakoruosun» /
Academic discipline «Introduction to Drug Designh», module «Pharmacology with the basics of pharmacognosy»

Kpatkoe coneprkanue yueOHO
JMCIMIUTMHBL, Moyt / Brief summary

ChopmupoBath TpEACTaBICHUS O COBPEMEHHBIX ITyTSIX
CO3IaHUSI HOBBIX JICKAPCTBEHHBIX CPEICTB, OCBOUTH OCHOBHEIC
COBpEMEHHBIE METO/IBI AaHAJIH3a CTPYKTYPHI MHIIIEHEH I Apar-
QU3aifHa, METOJbl MOJCIUPOBAHUS HOBBIX JICKAPCTBEHHBIX
CPEJICTB M UX KOMIUICKCOB C pElENTOpaMu

To get an idea of modern ways of creating new drugs, to
learn the main current methods of analyzing the structure
of targets for drug design, methods for modeling new
drugs and their complexes with receptors

dopmupyemsbie kommerenimun / The formed
competences

[lpumensate  3HaHus  (dapMakorHO3MM W (DUTOXHWMUW,
(hapMaKkOKUHETUKH U (hapMaKOTUHAMUKH, IMMYHO(EPMEHTHOTO
aHaM3a MpHU pa3paboTKe HOBBIX JICKAPCTBEHHBIX CPE/ICTB

Apply knowledge of pharmacognosy and phytochemistry,
pharmacokinetics and pharmacodynamics, and enzyme-
linked immunosorbent assay in the development of new

drugs
Pesynbrarel 00yueHus (3HaTh, YMETh, 3HATh: know:
BaaneTs) / Learning outcomes (know, be - OpUHOUIBI  paboThl COBPEMEHHBIX  BBIYMCIAMTENBHBIX | - the principles of how modern computational methods

able to, have skills in)

METO/IOB, UCIIONB3YEMBIX B par-Au3aiiHe; - MPUHLIUIBI Pa0OThI
(U3NKO-XUMHUYECKUX, OMOXMMHUYECKUX U MMMYHOJOTHYECKHX

METOJIOB, HCIONB3yeMbIX B Jpar-gu3aiiHe; - TMPUHIIHITEI
MIPOBEICHUS JTOKJIMHUYECKUX HUCTIBITAHUN HOBBIX
JIEKApCTBEHHBIX ~ CPEACTB;, -  NPUHIUIBI  MPOBEICHUS

KIIMHUYECKUX UCITBITAHUN HOBBIX JICKAPCTBEHHBIX CPEJICTB;
YMETh:

- MOJIENUPOBATh HU3KOMOJICKYJISIPDHBIE COCAUHCHUS; -
MOJIETTUPOBATh COCTUHEHHS OEITKOBOW MPUPOBL; - TPOBOJIUTH
MOJIEKYJISIPHBIA ¥ OEIIOK-OEIKOBBIA JOKWHT; - OCYIIECTBISATH
ONTUMH3AIINIO CTPYKTYP KOMIUIEKCOB JIUTAH/IA C PEIIETITOPOM H
CUMYJISIIIIO MOJICKYJISIPHOM TMHAMUKHY;

BIIAJCTh:

- METOIaMH aHaJIN3a KOAUPYIONINX yIaCTKOB T€HOB U OEIIKOB C
IIETIBIO TIOMCKA HanboJIee MePCIEKTUBHBIX MUIIICHEH IS Apar-
Nn3aiiHa; METOJIOM OIICHKH (papMaKOKUHETHYECKUX U
(hapMaKoIMHAMUYECKUX CBOMCTB coenuueHnit ADMET.

used in drug design work;

- the principles of how physico-chemical, biochemical,
and immunological methods used in drug design work;

- the principles of conducting preclinical testing of new
drugs;

- the principles of conducting clinical trials of new drugs;
be able to:

- model small-molecule compounds;

- model protein-based compounds;

- perform molecular and protein-protein docking;

- optimize the structures of ligand-receptor complexes and
run molecular dynamics simulations;

have skills in:

- methods for analyzing gene and protein coding regions
to find the most promising targets for drug design;

- methods for evaluating the pharmacokinetic and
pharmacodynamic properties of compounds (ADMET).

Cemectp nzyueHHs y4eOHOW TUCIMIUIHHBL, 3 3
moxyist / Semester of study
IpepexBusuts / Prerequisites Dapmakosorus Pharmacology

81




TpymoeMKOCTh B 3a4ETHBIX SIHHUIIAX 5 5
(kpenmrax) / Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 46/62 46/62

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
DK3aMeH

Project, tests
Exam
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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology
YuyeoHast nucuunanHa « IMMyHopepMeHTHBII aHaIM3», MOIY/Ib «@PapMaKoJIOTUs ¢ 0CHOBaMH (papMaKorHo3uu» /
Academic discipline «kEnzyme Immunoassay», module «Pharmacology with the basics of pharmacognosy»

Kpatkoe coneprkanue yueOHO
JMCIMIUTMHBL, Moyt / Brief summary

OcCBOCHIE OCHOBHBIX TEOPETUYCCKHUX MPUHITUIIOB CTPYKTYPHO-
(PyHKITMOHANBHBIX W (DU3UKO-XUMHUECKUX 3aKOHOMEPHOCTEH
MpoTeKaHus (HepMEHTATUBHBIX 1 UMMYHOXHMUYECKUX PEaKIIuii
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 kommerenimun / The formed
competences

[lpumensate  3HaHusS  (dapMakorHO3MM W (DUTOXWIMUW,
(hapMaKOKUHETHKHU U (hapMaKOANHAMHUKH, UMMYHO(DEPMEHTHOTO
aHaM3a MpHU pa3paboTke HOBBIX JICKAPCTBEHHBIX CPE/ICTB

Apply knowledge of pharmacognosy and phytochemistry,
pharmacokinetics and pharmacodynamics, and enzyme-
linked immunosorbent assay in the development of new

drugs
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 U CBOWCTBA aHTUT'€HOB U aHTUTEI; - CTPYKTYPHO-
(YHKIIMOHAIBHBIE OCOOCHHOCTH aHTHICHHBIX JIETCPMUHAHT U
AHTUTCHCBSA3BIBAIONIMX  IICHTPOB, - (PU3UKO-XMMHUECKUE
3aKOHOMEPHOCTH B3aMMOJCHCTBHS aHTUTEHA C aHTUTEIIOM,
METO/BI OmpeNeNieHus W crnocoObl pacdera adGUHHOCTH
AHTHUTEN; - CBONCTBA KAaTATMTHIECKUX METOK, UCIIOJIb3YEMBIX B
NDA u KuHETHYECKHME 3aKOHOMEPHOCTH MPOTEKaHUA
(hepMEHTaTHBHBIX PEaKIUil, - CIIOCOOBI MOJTYYEeHHUs aHTHUTEN,
CHMHTE3a KOHBIOTaTOB I UMMYHM3AIlUH, HJIs IPOBEICHUS
UDA, cnocoObl MMMOOMJIM3ALIMU AHTUTE]I U AHTHUIEHOB; -
kiaccudukaio MeTooB MDA, ux ocoOEHHOCTH U CXEMBI
MIPOBEICHIS; - COBPEMCHHBIC KOMITBIOTEPHBIE "
MH(GOPMAIIMOHHBIC TEXHOJIOIMU, HCHOjJb3yeMble B M®DA; -
BO3MOKHOCTH HCIIOJIb30BAaHUSI UCKYCCTBEHHOTO MHTEJUICKTA U
MaIIMHHOTO OO0Yy4YeHWs IJsl TOJy4eHHs BbICOKOAa()(PHUHHBIX,
PEKOMOWHAHTHBIX, XUMEPHBIX aHTUTEN, T 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 pe3ynpTaroB 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:

- WUCHOJB30BAaHMSA HA TPAKTHKE OWOXMMHYECKHX U
MOJIEKYJISIPHO-OMOJIOTHYECKUX ~ TOJIXOA0B  HCCICAOBAHUS
AHTHUTEN W aHTHTEHOB; - BBICTICHHS, OYHCTKH, HAIPABICHHOMN
MOmM(UKANMM W UMMOOWIM3AllMK AHTHTEN, - OICHKH
CTPYKTYpBI, CBOWCTB M (YHKIHHA aHTUTEN C TOMOIIBIO
COBPEMEHHBIX METO/MOB (PH3MKO-XMMHUYECKOTO aHalu3a; -
MOJIEKYJISIPHOTO MOJIETHPOBAHHSA, KOMIIBIOTEPHOM
BHU3YyQJIM3allUd TPOCTPAHCTBEHHONW CTPYKTYpBl aHTUTEN U
AQHTUTE€HOB, CTaTUCTUYECKOW O0OpabOTKM M MaTeMaTHYECKOTO
aHaJIM3a JaHHBIX 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, 5 5
moyiast / Semester of study

IMpepexBusutsl / Prerequisites Broxumust Biochemistry
TpynoeMKoCTh B 3a4€THBIX €ANHHIIAX 3 3
(xpemutax) / Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 46/62 46/62

camocTosTepHOM 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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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology
YueOHas qucuuninHa «buosiornyeckasi CTaTUCTUKA», MOAYJIb «CucreMHasi omosiorusi u ononHGopMaTHKa» /
Academic discipline «Biological Statistics», module «Systems Biology and Bioinformatics»

Kpatkoe coneprkanue yueOHO
JMCIMIUTMHBL, Moyt / Brief summary

ChopMHUpOBATh MENOCTHYIO CHCTEMY 3HAHMH O METOAax H
HHCTPYMECHTAX CTATHCTHKH W €€ TNPUMEHCHUH B MEIHKO-
OMOIIOTHYECKUX  HCCIENOBAaHMAX, BHIPA0OTaTH  HABBLIKK
KOPPEKTHOTO MPEACTABICHHUS JAHHBIX W aHAIHM3a Pe3yJIbTaTOB
COOCTBEHHBIX HCCIEIOBAHUIN

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 poecCuOHaTBHOMN
JESITEIbHOCTH Ha OCHOBE NPUMEHEHHs HH(OPMAaLUOHHO-
KOMMYHUKAIIUOHHBIX TEXHOJIOTHI

[TpuMeHSITh METONBI CTATHCTUYECKOW 0O0pabOTKM M aHaln3a

OMOJIOTHYECKUX JTaHHBIX, MPUHIUIIBI MOCTPOEHUSA
MaTeMaTUYECKUX MoJieiei OHOJIOTHYECKUX CHCTEM,
COBpEMEHHBIE IIPOrPaMMHBIC CpPEACTBa JUIsl  00pabOTKH

OOJIBIINX MACCHUBOB OMOJOTHUYECKON WHPOPMAINH U PEIICHUS
MIPAKTHUYECKUX 3a/1a4 B 00JacT OMONH(GOPMATHKU

Solve standard professional tasks using information and
communication technologies.

Apply methods of statistical processing and analysis of
biological data, principles of constructing mathematical
models of biological systems, modern software tools for
processing large arrays of biological information, and
solving practical problems in the field of bioinformatics.

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

3HATH:
- 0a30BbIC IPUHITUIIBI OPraHU3AIMUA CPEBI TPOrPAMMHUPOBAHHUS
R; - xmroueBble moaxoapl mpu pabore ¢ MaHHBIME B R; -
OCHOBHBIC IIOHATHS OINMCATENLHON CTATUCTUKH, - BHIBI
pacrpeaeieH!# CIy4aliHbIX BEJIUYHMH; - OCHOBHBIC TPUHIIUITHI

JMCIICPCHOHHOTO,  KOPPEJIIMOHHOTO ¥ PErPEeCCHOHHOTO
aHajM3a; - OCOOCHHOCTH OpraHW3allid  MHOTOMEPHBIX
OHOJIOTMYECKHX JaHHBIX;

YMETb:

- UHCTATUPOBaTh H 3(PPEKTUBHO YMPABIATH  CPEAOi
mporpaMMupoBanus R; - BBIUMCIATH  IOKa3aTeNd
OIMCATEIbHON CTATUCTHKH; - BBITOJHATH CPABHUTEIBHBIMH,
PETPECCHOHHBIN W KOPPENAIUOHHBIN aHATU3 JaHHBIX; -
YMEHBINATE pasMepHOCTh OMOJIOrMUECKUX JAHHBIX,
BHU3YaIM3UPOBATE M HHTEPIPETHPOBATH  PE3YIIbTATHI

MHOT'OMEPHOI0 CTATUCTUYECKOTO aHAIK3a;
BIAJICTh:

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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- 0a30BBIM HAabOPOM METOMOB CTAaTUCTHYECKOrO aHan3a
JaHHBIX B Cpele IporpaMmupoBanus R; - MeTomamu
BBIYMCIIEHAA OIMUCaTeNIbHOM cratuctukd B RStudio u
NPUIOKEHUSX JUIS CTaTHCTHYECKOTO aHaIN3a; - OCHOBHBIMU
METOAAMU CPaBHUTEJBHOTO, PErpecCHOHHOTO u
KOPPENAILMOHHOIO aHAIKM3a JaHHbIX; - OCHOBHBIMH METOJAMU
MHOTOMEPHOTO CTaTHCTHYECKOTO aHajin3a 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
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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology
YuebHas nucuuminna «BpeaeHue B cHCTEMHYI0 OMOI0THI0», MOAYJIb «CucTeMHasi Guosiorust u onoundopmMaTukKay /

Academic discipline «Introduction to Systems Biology», module «Systems Biolog

y and Bioinformatics»

KpaTKOC COJACPpIKAaHUC y'-Ie6HOI71 CuCTeMHEBIN nmoaxon K u3y4CHHUIO OHOJIOTHYECKHX mMpouccCcoB €
AUCHUIIINHBI, MOOYJIA / Brief summary HUCIIOJIB30BAHUEM METOI0B MAaTEMAaTHYCCKOI'O aHaJInu3a
CJIOXXHBIX OHOJIOTHYCCKUX CUCTEM n KOMITBFOTEPHOT'O
MOACIIUPOBAHUS OMOJIOTHYECKUX 00BEKTOB Ppa3HoOro ypoBHA

A systematic approach to studying biological processes
using methods of mathematical analysis of complex
biological systems and computer modeling of biological
objects at different levels

dopmupyemsbie komnerenimu / The formed | Pemats CTaHJapTHBIC 3aauu npodeccuoHaTbHON
competences JEeATeNIbHOCTH HA OCHOBE IPUMEHEHHS HMH(POPMAIMOHHO-
KOMMYHHUKAIMOHHBIX TEXHOJIOTHI

[TpuMeHSITh METONBI CTATHCTUYECKOW OOpabOTKH W aHaIn3a
OMOJIOTUIECKUX JIAHHBIX, TPUHLUIIBI MOCTPOCHHUS
MaTeMaTHYeCKUX  Mojeield  OMOJOTHYECKHX  CHCTEM,
COBpPEMCHHBIE TPOrpaMMHBIE CpEICTBA UIsi  00pabOTKH
OOJNBIINX MAaCCHBOB OMOJIOTHYECKOW MHGOOPMAIMU U PEIICHUS
MIPAKTHUYECKUX 3a/1a4 B 00JacTn OMOMH(GOPMATHKU

Solve standard professional tasks using information and
communication technologies.

Apply methods of statistical processing and analysis of
biological data, principles of constructing mathematical
models of biological systems, modern software tools for
processing large arrays of biological information, and
solving practical problems in the field of bioinformatics.

Pesynbrarel 00ydeHus (3HaTh, YMETH, 3HATh:

BaaneTh) / Learning outcomes (know, be — OCHOBHBIE TIPHHIIMITBI CHCTEMHOTO MOAXO0Ja K H3YYCHHIO

able to, have skills in) OHMOJIOTHYECKUX MPOIECCOB, TUIBI OHOIOTHIECKUX CHCTEM, HX
XapakTEPUCTUKM; —  MPUHIMIBI  IIOCTPOEHHUS  MOJEJEi

OHOJIOTHYECKUX CHCTEM, THUIBI MOJEICH, MX OCOOCHHOCTH, —
OCHOBHBIC BHUJBI MaTEMaTHYECKUX MOJIENICH, CIOCOOBI HX

IIOCTPOCHUS U HCCIIeTOBAHYIS,

YMETh:

— aHAIM3UPOBATh 0OJIbIINE 00BEMBI OMOJIOTHYECKUX JTaHHBIX;

— HCIIOJIb30BaTh U3BECTHBIC MOICITH OMOJIOTHICCKUX CUCTEM H

1aTGOpPMBI MOJICTTUPOBAHUS; — COCTABJISITh Ha OCHOBE

COOTBETCTBYIOIIIETO MaTeMaTHYECKOro ammapara MOJIENH

OHMOJIOrMUECKUX CUCTEM U MPOTEKAIOIINX B HUX MPOLIECCOB;

VMETh HaBbIK:

— NPUMEHEHHUs HAyYHOH TePMHUHOJIOTMHM CHCTEMHOMN OHMOJIOTHH;

— KOMITBIOTEPHOT'O aHaJm3a u MaTEeMaTHYECKOTO

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.

CemecTp u3ydeHus: y4eOHOM JUCIUILINHEL, 6

moyiist / Semester of study

6

87




[MpepexBusutsl / Prerequisites

Bricmas mateMaTuka

Higher Mathematics

TpymoeMKOCTh B 3a4ETHBIX STUHHIIAX 3 3
(kpenmrax) / Credit units

KonndecTBO ayAMTOPHBIX YacCOB M YacOB 66/54 66/54
camocTosTeIpHOM paboTsl / Academic hour

of students' class work, hours of self-

directed learning

TpeboBanus U GopMbI TEKyIICH 1 KontponbHbie padoTh Tests
MPOMEKYTOYHOM aTTectanuu / DK3aMeH Exam

Requirements and forms of current and
interim certification
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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology
Yueonasa qucuuminia «OcHOBbI OnonHpopMaTHKH», MoayJib «CucTeMHasi 6uosiorusi u 6uonHgopmaruka /
Academic discipline «Fundamentals of Bioinformatics», module «Systems Biology and Bioinformatics»

Kpatkoe coneprkanue yueOHO
JMCIMIUTMHBL, Moyt / Brief summary

ConmepxaHne W BO3MOXHOCTH  OHMOMHQOPMATHKH |
BBIYUCITUTEIBHON OHONOTrHH, COCOOBI MPUMEHEHHS METOAOB
OmomHbOpMATHKN IS pemieHus (QyHIaMEHTAIBbHBIX H
OPUKIAAHBIX TpoOieM OHOTEXHOJIOTHH W  MOJIEKYISIPHON
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 kommerenimn / The formed
competences

Pewate CTaHJapTHbIE 3a1a4u poecCuOHaTBHOMN
JESITEIbHOCTH Ha OCHOBE NPUMEHEHHs HH(OPMAaLUOHHO-
KOMMYHUKAIIUOHHBIX TEXHOJIOTHI

[TpuMeHSITh METONBI CTATHCTUYECKOW 0O0pabOTKM M aHaln3a

OHMOJIOTHYECKUX JTAHHBIX, MIPUHIIATIBI MTOCTPOCHUS
MaTeMaTUYECKUX  MoJemei OMOJIOTMYECKUX  CHCTEM,
COBpEMEHHBIE IIPOrPaMMHBIC CpPEACTBa JUIsl  00pabOTKH

OOJIBIINX MACCHUBOB OMOJOTHUYECKON WHPOPMAINH U PEIICHUS
MIPAKTHUYECKUX 3a/1a4 B 00JacT OMONH(GOPMATHKU

Solve standard professional tasks using information and
communication technologies.

Apply methods of statistical processing and analysis of
biological data, principles of constructing mathematical
models of biological systems, modern software tools for
processing large arrays of biological information, and
solving practical problems in the field of bioinformatics.

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

3HATh:

- OCHOBOIIOJIATAIOIINE KOHIEHIMH OUOMH(POPMATUKH U
MOJIEKYJIIPHOM  3BOJIIOLIUY; CIOCOOBI  TIONyYEHUS,
OpraHU3alNH U aHAIN3a JAHHBIX;

YMETh:

- WCIIONB30BaTh  OCHOBHBIE  ITIOAXONBI W METOMBI
OMOMH(GOPMATHKH /ISl PEIICHUS KOHKPETHBIX TEOPETHUECKUX
Y IPAKTUIESCKUX HAYIHO-UCCIICIOBATEILCKUX 3a]1aY;

MMETH HaBBIK:

- BIAJACHUS KOMIBIOTEPHBIMH MpOrpaMMaMH [JIsl aHaju3a
HYKJICOTHIHBIX TIOCTIEAOBATEILHOCTEH HYKJICHHOBBIX KUCIIOT U
aMUHOKHCJIOTHBIX TOCJIEIOBATEIbHOCTEH OEJIKOB.

know:

- 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 nzyueHHs y4eOHON TUCIMIUIMHBL, 6 6
moxyist / Semester of study

IMpepexBusutsl / Prerequisites - -
TpynoeMKOCTh B 3a4€THBIX €AMHUIIAX 3 3

(xpeamrax) / Credit units
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KonndecTBO ayAMTOPHBIX YacCOB M YacOB 54/54 54/54
caMocTosTeIpHOM paboTer / Academic hour

of students' class work, hours of self-

directed learning

TpeboBanus U GopMbl TEKyIICH 1 KontponbHbie paboTh Tests
POMEXXYTOYHOM aTTecTarnuu / Ox3ameH Exam

Requirements and forms of current and
interim certification
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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology
YueoHast nucuunianna «eHorepanusi», Moayiab «MeIuIHHCKAsi GHOTEXHOJIOTHSI /
Academic discipline «Genetherapy», module «Medical Biotechnology»

Kpatkoe coneprkanue yueOHO
JMCIMIUTMHBL, Moyt / Brief summary

CdopmupoBath IENOCTHYIO CHCTEMY 3HAHUIH O MOJICKYJISIPHO-

To form a complete system of knowledge about the
molecular-genetic nature of human genetic diseases, as
well as the approaches used to identify pathological genes
and correct their defects

dopmupyemsbie kommerenimun / The formed
competences

TCHETHUECKONW  TPUPOJE  TeHETHYECKHX  3a00NeBaHMUsIX
YeJoBeKa, a TakKe  I0AX0/aX, HCIHOJNB3YEeMBIX IS
HUACHTH(PUKAINN TMATOJOTHYSCKUX T'CHOB W YCTPAHCHHS HX
nedekra

Hcmonp3oBaTh  3HAaHWS ~ MPOIECCOB,  OOECIIECUYMBAIOLIMX
HMMYHUTET K WH(EKIHOHHBIM OOJIE3HSIM, MOJIEKYJSIPHO-
TCeHETHYECKONW  MPHUPOABI  HACTEICTBEHHBIX  3ab0JeBaHM

YeJIOBEKA JIJISl PEUICHUS 3a]]a4 MEMIIMHCKON OMOTEXHOJIOTHU

To use knowledge of the processes that provide immunity
to infectious diseases, the molecular genetic nature of
hereditary human diseases to solve problems of medical
biotechnology

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

3HATh:
—  MOJEKYISPHO-TEHETHIECKYIO IPUPOIY OCHOBHBIX
TCHETHYECKNX M WH(EKIMOHHBIX 3a00JEeBaHUI YeloBeKa; —
TEOPETHUYECKNE OCHOBHI METO/OB, HCIOIB3yEeMbIX IS
WACHTU(UKAIMA TEHOB, OTBETCTBEHHBIX 3a 3a00JeBaHUS
YeJIOBEKa; —  TEOPETHUYECKHE OCHOBBI METOJOB CO3JIaHUs
HCKYCCTBEHHBIX TEHETUYECKUX KOHCTPYKITHA,
MpeIHa3HAYeHHBIX JUIS WM3MEHEHHs (PEeHOTHWIa  KIIETOK
YeJIoBeKa, M  IOJAXOJ0B  HANpPAaBJICHHOM T'€HETUYECKOU
MOTU(HUKAIINK TaKMX KJIETOK iN Vitro, ex vivo u in vivo; —
MOAXOABl W  peanbHble YCIEeXW TEeHHOW Tepanuu
3a00J1€BaHHH YeJIOBEKA;
YMETh:
— WCHONB30BaTh HAa TPAKTUKE TEOPETUYECKHE 3HAHHS 110
YCTaHOBJICHUIO TIEPBUYHOTO MOJICKYJISIPHOTO Je(eKTa B TeHax
3a00JsIeBaHUI

YCIIOBCKA n CO3JaHUIO HNCKYCCTBCHHBIX
TCHCTHUYCCKHUX KOHCTPYKHHﬁ, MpE€aAHa3HaYCHHBIX JUIA
HN3MCHCHUA (beHOTI/IHa KJICTOK 4YCJIOBCKA, — HUCIIOJB30BAaTh

TEOPETUUECKHE 3HAaHMS, IOIYYEHHbIE B paMKax Kypca, B
HCCIJIEIOBATEIBCKUX LEIX;

VMETb HABBIK:

— IPOEKTUPOBAHHUS
HallpaBJIEHHOU

T€HETUYCSCKUX
TE€HETUYECKOU

KOHCTPYKIUI
MOAV(PUKAITNH

IS
KJIETOK

know:

— the molecular-genetic nature of major human genetic
and infectious diseases; — the theoretical foundations of
methods used to identify genes responsible for human
diseases; — the theoretical foundations of methods for
creating artificial genetic constructs designed to change
the phenotype of human cells, and approaches for
targeted genetic modification of such cells in vitro, ex
vivo, and in vivo; — approaches and actual successes in
gene therapy for human diseases;

be able to:

— apply theoretical knowledge in practice to identify the
primary molecular defect in genes of human diseases
and create artificial genetic constructs intended to
change the phenotype of human cells; — use the
theoretical knowledge gained in the course for research
purposes;

have skills in:

- designing genetic constructs for targeted genetic
modification of human cells; — using methods to create
genetic constructs that encode short hairpin RNAs for
artificial RNA interference
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YEeJIOBEKa; —  IPUMEHEHHS] METOJIOB CO3/IaHHUs T€HETHUYECKUX
KOHCTPYKLMH, KOAUPYIOMMX KopoTkue mnuieunble PHK s
nckyccrsenHoil PHK-unTepdepenmm

CemecTp n3ydeHust y4eOHOI AUCIMIUINHEI, 6 6
moxyisi / Semester of study

Ipepexsusutsl / Prerequisites - -
TpymoeMKOCTh B 3a4ETHBIX STUHHIIAX 3 3
(xpeamrax) / Credit units

KonndecTBO ayAMTOPHBIX YaCOB U YacOB 44/46 44/46

camocTosTenbHoi 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

KontpoibHbie paboTh, MPOEKT
3auer

Tests, project
Credit
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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology
YueoHasi nucuumiinna «KAMmMyHos0orus», Moay/ib « MeauIuHCKast OMOTEXHOJIOTHs» /
Academic discipline «Immunology», module «Medical Biotechnology»

Kpatkoe coneprkanue yueOHO
AMCIMIUTMHBL, Moyt / Brief summary

dopMHUpOBaHUE TMPEACTABICHUS O 3allUTHBIX PEaKIUsIX
OpraHM3Ma MJICKOIUTAIONIMX Ha MOSBJICHUE BO BHYTPCHHEU
cpelle dYyXEpPOTHBIX areHToB (QHTUTEHOB), OCHOBHBIX
yYaCTHHKAX TaKUX pEaKIui, MEXaHW3Max pa3BUTHS, UX
MMPOABJIICHUC, TCUCHUEC U UCXOJ B HOPME U IIPU TaTOJIOT'N

Forming an understanding of the protective reactions of a
mammal's body to the appearance of foreign agents
(antigens) in the internal environment, the main
participants in these reactions, the mechanisms of their
development, their manifestations, course, and outcome
in normal and pathological conditions

dopmupyemsbie kommerenimun / The formed
competences

Hcmonp30BaTh  3HAaHWA ~ IPOLECCOB,  OOECTICUMBAIOLINX
HMMYHHUTET K HH(EKIMOHHBIM OOJE3HSIM, MOJIEKYISIPHO-
TCHETHUECKOH  MPUPOABI  HACJEACTBEHHBIX  3a0oieBaHUi
YeJI0BeKa JUIsl pelIeHHs 33129 MEIUIHCKONW OMOTEXHOJIOTHU

To use knowledge of the processes that provide immunity
to infectious diseases, the molecular genetic nature of
hereditary human diseases to solve problems of medical
biotechnology

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

3HATh:

— HCTOPHUIO  DPA3BUTUS  OCHOBHBIX  IPEACTABICHUH O
(YHKIIMOHUPOBAHUN MMMYHHOH CHCTEMBI MJICKOIIUTAIOUINX B
KOHTEKCTe OOIIed cxeMbl (POPMUPOBAHUS AKTUBHBIX (HOpM
nproOPETEHHOTO AMMYHHUTETA; - CTpOEHHE,
(YHKIMOHUPOBAHWE W POJIb OPraHOB, KIETOK, MOJICKYI
UMMYHHOH CHCTEMBI; — THIIBI KOHTaKTOB KJIETOK MMMYHHOMN
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, GYHKITHOHUPOBAHUE
KOHCTHTYTHBHBIX MEXaHU3MOB 3alIHUTHI; — OCHOBHBIE CBOWCTBA
MOJIEKYJ, PAacllO3HABAEMBIX OPraHU3MOM MIIEKONMTAIOIIUX B
KayecTBe aHTHUTEeHa, XAMHUYECKYIO CTPYKTYPY 51
KIacCH(UKAIMIO  aHTHTENl,  MOJICKYJISIPHO-TCHETHUYECKHE
OCHOBBI u (U3UKO-XUMHUYECKYIO XapaKTepUCTUKY
CHeUpUIHOCTH MMMYHOTJIO0yJTHHOB; - NIPUHLINIIBI
IMMOJIY4YCHUA, XapPaAKTCPUCTUKU U HCIIOJIB30BaHUA TIIOJIHM- U
MOHOKJIOHAJIBHBIX aHTUTEN (THOPUIOMHASI TEXHOJIOTHSI);
YMETB!

know:

— the history of the development of the main ideas about
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 UMMYHHOTO 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, CTaTHUCTUYECKH
o0pabaTbiBaTh  IMOJNyYEHHBIE  PE3yNbTaTbl  (OMpeAemsTh
¢darouutapHoe uynMcino ®  (aronuTapHBId WHAEKC);, —
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, 6 6
moyist / Semester of study

IpepexBusutsl / Prerequisites - -
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

TpeOGoBanus u GOpPMBI TEKYIIEH U TecThl Tests
MPOMEKYTOYHOM aTTectanuu / Ok3ameH Exam

Requirements and forms of current and
interim certification
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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology
Yueonas qucuuniinHa «OCHOBBI YNIPaB/IeHUA HHTE/LIEKTYAJIbHOH COOCTBEHHOCTHIO /

Academic discipline «Fundamentals of Intellectual Property Managementy

Kpatkoe coneprkanue yueOHO
JMCIMIUTMHBL, Moyt / Brief summary

DopMHUPOBAaHUHM CHCTEMHOI'O MPEACTABICHUS O MPHHIUIAX
MPOSKTUPOBaHUs, (YHKIIMOHUPOBAHHS OMOCEHCOPOB, a TaKXKe
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
3aKOHOJIATENICTBA B TIPOIECCE CO3MAHMS W  pealn3alnu
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 IPaB HA 00bEKTHl HHTEIJIEKTYaIbHONH COOCTBEHHOCTH;
- OCHOBBI YIPaBJICHUS] HHTEIJUIEKTYalbHOM COOCTBEHHOCTHIO B
opranu3anyy (IpeAanpusTHH);

YMETh!

- ynoTpeOssTh CHEUUAIBHYI0 TEPMHHOJIOTHIO; - HaXOIUTb
HOPMBI 3aKOHOAATEIHCTBA, PETYIUPYIOIIETO OTHOIIEHUS I10
MOBO/y OOBEKTOB WHTEIUIEKTYyalbHOW COOCTBEHHOCTH; -
NPaBUIBHO OLICHUBATh MOCIEICTBHSI 3aKJIIOYEHHUS JI0TOBOPOB,
NPEIMETOM KOTOPBIX SIBISAIOTCS OOBEKTHI MHTEIUIEKTYaIbHON
COOCTBEHHOCTH W IIpaBa Ha HHX; - MPOBOJIUTH NATEHTHO-
MH(QOPMALMOHHBIN IOUCK; COCTAaBIATH 3asBKM Ha BbIIAUY
OXpaHHBIX JTOKYMEHTOB Ha OOBEKTBHI MpaBa MPOMBIIIICHHOM
COOCTBEHHOCTH; COCTABJIATh JOIOBOPbI, COOCTBEHHOCTH;
WUMETh HaBbIK:

- 3aKJIovaeMble B cdepe MHTEIUIEKTYaJbHOM HCIOJIB30BaHUS
TEPMHUHOJIOTHH B 00J1aCTH MHTEIJUIEKTYaIbHON COOCTBEHHOCTH;
MPaKTUIECKOTO MIPUMEHEHUS HOpM TPaXTaHCKOTO
3aKOHOJATENbCTBA B HECJOXHBIX INPABOBBIX CUTYalHUsX 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 n3yueHHs y4eOHOW TUCIMIIIHHBL, 6 6
moyist / Semester of study
IMpepexBusutsl / Prerequisites - -
TpymoeMKOCTh B 3a4ETHBIX STUHHIIAX 3 3
(xpenmrax) / Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 62/58 62/58
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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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology
YueoOnas qucuuninHa «buomarepuans», Monyiab « buomarepuaabl 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, OMONOTUYECKUX TKaHEH, a TakkKe HM3y4YeHHe
OCHOBHBIX METOJIOB W IOAXOJOB K MaTeMaTHYCCKOMY
MOJICINPOBaHNUIO0  (YHKIMOHUPOBAaHUS OWOMATEepHaIoB U
PEIICHUIO TPUKIATHBIX 3aa4 C HWCIOJIb30BAHUEM TOHSATHN
OMOCOBMECTUMOCTH,  TIOTEpM  HECYIIeW  CIIOCOOHOCTH,
KPUTEPHEB U YCIOBHH pa3pylieHus A1 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
OMOJIOTMYECKUX CHUCTEM C 3aJaHHBIMH CcBolicTBaMu 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 aHAJTUTHYSCKUE
COOTHOIICHUSI MEXJIy HAIMPSDKCHUSAMU M JAeQOopMaiusaMu JIIst
YIOPYTUX U HETUHEWHO YIPYTUX MaTepHaioB OMOMATEpHAIIOB;
- METOJbl SKCIEPUMEHTAIILHOTO OMPEICICHHUS MEXaHMUECKIX
XapaKTEPUCTUK OMOMATEpUAIIOB, OMOJIOTUYECKUX TKAHEeH U UX
3aMEHHUTEJICH; - OCHOBHBIC THIbI 33Jad MEXAHUKU JKUBBIX
CUCTeM, OHOMAaTepuaNioB, OWOJIOTMYECKMX TKaHEH H UX
3aMEHHUTENIeH, a TaKKe MOAXOAbl K PEIICHUI0 TaKUX 3ajad,
OCHOBaHHbIC Ha 0a3¢ TECOPETUYCCKOW MEXAaHHUKH U MEXaHUKHU
nehopMUPYEMOTO TBEPIOTO TENa;

YMETh:

(GopMyJIUPOBaTh OCHOBHBIC SKCIIEPUMEHTAIbHBIE U (DU3UKO-
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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OMpCACIAIOINEC YpaBHCHUA MCEXAHUKHU 6I/IOMaTepI/IaJ'IOB, a
TaKKE€ aHAJIMTUICCKHUEC COOTHOLICHUA MEXAY HAIIPSHKECHUAMU U

gepopManusIMM - A YOPYTMX M HEJNMHEHHO  YIPYIHX
MaTepuajoB  OMOMATepUaloB, - MNPUMEHATH  METOJBI
9KCMEPUMEHTAIIBHOTO onpeaeaeHus MEXaHNYECKUX

XapaKTepUCTUK OMOMaTepranoB, OMOJOTHYECKUX TKaHeH U NX
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 TEOPETHUECKOW MEXaHWKH H
MEXaHUKH 1e(hOpMHUPYEMOT0 TBEPAOTO Tea;

MUMETh HaBBIK:

- aHaimmza W 0OpabOTKM  PE3yNbTaTOB  HATYPHBIX
OKCTIIEPUMEHTOB TI0 OMNpEACTICHUIO (PH3UKO-MEXaHUIEeCKUX
MapaMeTpoB OMOMAaTEpHANIOB, OMOJOTHYECKUX TKaHEW W WX
3aMEHHUTEIIEN; - HPUMEHEHHS METOJIOB U MOAX0/IOB K PELIEHUIO
3a1aq TEOPETUIECKOMN MeXaHUKH " MEXaHUKH
negopmHupyeMoro  TBEpIOro  Telda  NMPUMEHHUTENBHO 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

CemecTp n3ydeHus yaeOHOM JUCIUITIINHEI, 7 7
moyiisi / Semester of study

IMpepexsusutsl / Prerequisites - -
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 / OKk3aMeH Exam

Requirements and forms of current and
interim certification
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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology
YueOHas qucuuninHa «BBeieHue B CHHTETHYECKYI0 OM0J10THIO», MOAY.JIb «buoMaTepuaibl U CHHTeTHYeCKasi OMOJIOTHsD» /
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, Moy st / 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  cuHTetHueckoi | applied uses of synthetic biology developments
Omoorun

dopmupyemsbie komrerenin / The formed | Mcmons3oBate  MeTommueckue  mpueMsl  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 MPUMEHEHHUS TEXHOJOTHHU
peIaKTUPOBAHUS TEHOMOB; - TOJXOAbl K HW3MEHEHUIO
nocnenoBatenbHocTed JIHK myTém HanpaBlieHHOHN 3BOJIOLNH,
METOJIBI CO3JJaHUsI ¥ BBICOKOTPOM3BOIUTENHHOTO CKPHHHUHTA
oubmuorex JIHK; - mpuHOUOBI cO3MaHUS MCKYCCTBEHHBIX
TeHHBIX CHUCTEM H PETYISATOPHBIX KOHTYPOB; - TIPUMEPEI
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 HAYYHBIX MyOIHMKAIHUAX 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
Ne1arOTNYeCKON AeATeIIbHOCTH;

BIIA/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 n3ydeHus yaeOHOW JUCIIUILIINHEI, 7 7
moyisi / Semester of study

ITpepexBusnts / Prerequisites - -
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 / OK3aMeH Exam

Requirements and forms of current and
interim certification
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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology
YueOHas qucuuninHa «['eHOMHKa ¢ 0CHOBAMHU MPOTEOMHUKH», MOAYJb «IlocTreHOMHbIE TEXHOIOT I /
Academic discipline «Genomics with Basics of Proteomics», module «Postgenomic Technologies»

Kpatkoe coneprxkanue yueOHOi
JMCIMIUTMHBL, Moyt / Brief summary

(DOpMI/IPOBaHI/Ie HpCHCTaBHCHI/Iﬁ 0 BO3MOXHOCTAX
COBPEMCHHBIX TCHOMHBIX TCXHOHOFHﬁ, 00 OCHOBHBIX
JOCTHXKCHHUAX IT'CHOMHKH, @ TAKXKE O IIOCJIICACTBUAX T€HOMHOH
PEBOJIFOIIMUA JId PA3BUTHUS BCCX OTpacneﬁ OHONIOruK

Forming ideas about the possibilities of modern genomic
technologies, the main achievements of genomics, and
also the consequences of the genomic revolution for the
development of all branches of biology

dopmupyembie kommerennuu / The formed | Mcmonb3oBate  MeTomuueckne npuembl  cuHTeTHueckoi | Use synthetic biology techniques to design and create new

competences OuoJoruu I MPOEKTHUpOBaHHMs ©  co3manus HOBBIX | biological systems with desired properties and
OMOIIOTHYECKUX CHCTEM C 3aJaHHBEIMM  CcBoiicTBamu H | biomaterials
OroMaTepuaioB

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

BaaneTs) / Learning outcomes (know, be - TPUHIMIGI, JIeKAIIHe B OCHOBE COBpeMEHHBIX MeTozoB | - the principles underlying modern methods of decoding

able to, have skills in) paciimppoBKM  TEHOMHBIX  [OCIIEAOBATCILHOCTEIH; - | genomic sequences; - modern ways of constructing
COBpeMEHHBIE  CITOcOOBI  KOHCTPYHMpOBaHHMsS TeHOMOB ¢ | genomes with specific properties; - the capabilities and
3aJaHHBIMA CBOWCTBaMH; - BO3MOKHOCTH W orpanudueHus | limitations of current and future automatic DNA
COBPEMEHHBIX u MEPCIIEKTHBHBIX aBTOMAaTHYeCKuX | sequencers; - the principles underlying modern methods
cekBenaropoB JIHK; - npunnunel, nexamume B ocHose | Of identifying and analyzing proteins and peptides; - the

COBPEMEHHBIX METOJIOB MACHTU(DUKAIMK U aHaIH3a OCIKOB U
HENTHI0B; - KIacCHU(HUKALMIO M MpeIHa3HAYCHHE OCHOBHBIX
Onostornueckux 0a3 JaHHBIX, CIIOCOOBI IOCTYIIA K XpaHsIIeics
B HHUX WHPOpPMAIUHK, - BO3MOXHOCTH W OrPaHUYCHUS
KOMIIBIOTEPHOTO ~ QHAW3a HYKJICOTHUAHBIX M  OEIKOBBIX
HOCJIeZIOBATEIBHOCTEH; - MOJICKYJISIPHbIE OCHOBBI 3BOJIOLHU
T€HOMHBIX HOCJIeIOBATEIbHOCTEIH; - 0COOCHHOCTH
OpraHu3alMid TEHOMOB pAa3JIHYHBIX TPYII OPraHU3MOB; -
CIELHATBHYI0 TEPMUHOJIOTHIO;

YMETb:

- chopmyupoBaTh TOCJIEAOBATEIIBHOCTD JIEUCTBUH,
HEOOXOMUMBIX JUIS PacIIM(ppPOBKA TEHOMOB Ppa3IMIHON
OpraHM3aIlii; - ONKCaTh BO3MOYKHBIE T€HOMHBIE MOJIXOJBI K
UICHTU(UKAIMA HACICICTBEHHBIX IaTOJOTHI, - coOHparh
TCHOMHBIE TOCJICIOBATEIBHOCTH M3 HENPOIECCHPOBAHHBIX
JAHHBIX TIOJIHOTEHOMHOTO CEKBEHUPOBAHMS; - BBIIOJIHHUTH
AQHHOTAIIMI0 TCHOMHOW MOCIIE/IOBATEIbHOCTH, - OICHUBATh

classification and purpose of major biological databases,
and ways to access the information stored in them; - the
possibilities and limitations of computer analysis of
nucleotide and protein sequences; - the molecular basis of
the evolution of genomic sequences; - the features of
genome organization in different groups of organisms;

- specialized terminology;

be able to:

- formulate the sequence of actions needed to decode
genomes of various organization; - describe possible
genomic approaches to identifying hereditary diseases;

- assemble genomic sequences from raw whole-genome
sequencing data; - - perform genome sequence
annotation; - assess the quality of whole-genome
sequencing data, genome assemblies, and genome
annotations;

have skills in:
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KayecTBO  JaHHBIX  MOJHOTEHOMHOTO
TeHOMHBIX COOPOK M aHHOTALIUI T€HOMOB;
UMETh HaBbIK:

- paboTHI ¢ MOJIEKYJISIPHBIMU 0a3aMu JaHHBIX Yepe3 MOpTalbl
NCBI, EBI, UniProt; - pabotst ¢  mporpamMmmamu s
00pa®OTKM W aHaNM3a JAHHBIX BBICOKOIPOHM3BOIUTEIHEHOTO
CEKBEHHPOBaHUsI. - pabOTHI C IporpaMMaMu it 00paboTKU U
aHaJnu3a MPOTEOMHBIX JIaHHBIX.

CCKBCHUPOBAHUA,

- work with molecular databases through NCBI, EBI,
UniProt portals; - work with programs for processing and
analyzing high-throughput sequencing data; - work with
programs for processing and analyzing proteomics data.

CemecTp n3zydeHus yaeOHOM JUCIIUILIINHEL, 7 7
moyist / Semester of study

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

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 36/54 36/54
caMmocTosTeIpHOM paboTsl / Academic hour

of students' class work, hours of self-

directed learning

TpebGoBanus u GOpPMBI TEKYIIEH [Ipoekr Project
MPOMEXKYTOYHOM aTTectanuu / 3auer Credit

Requirements and forms of current and
interim certification
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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology
Yueonas qucuuminna «Beegenue B peHOMHUKY», MOYyab «IlocTreHOMHBIE TEXHOJIOTHI /
Academic discipline «Introduction to Phenomicsy», module «Postgenomic Technologies»

Kpatkoe coneprkanue yueOHO
JMCIMIUTMHBL, Moyt / Brief summary

CdopmupoBarh cucTeMy 3HaHUH O COBPEMEHHOU (peHOMUKE
KaKk OWOJIOTUYECKON IUCIHUIUTUHE, (OKYCHUPYIOUICHCS Ha
CHUCTEeMAaTHYECKOM WCCIEJOBaHUW W TIyOOKOM aHajm3e
(enoturioB, wux ¢GOpPMHpPOBaHHS B  OHTOTCHE3E U
Moau(UKaIMY B OTBET HAa U3MCHCHUS YCIIOBHI OKPYKaroIeH

To create a system of knowledge about modern
phenomics as a biological discipline that focuses on the
systematic study and in-depth analysis of phenotypes,
their development in ontogeny, and their modification in
response to changes in environmental conditions

cpeibl
dopmupyemsbie komrererin / The formed | Mcmons3oBath  Mertomuueckue TpueMbl  cuHTeTHueckoi | Use synthetic biology techniques to design and create new
competences Ouvomoruu A MPOSKTHPOBAaHUS W co3fmaHmst  HOBBIX | biological systems with desired properties and biomaterials

OMOJIOTHYECKUX CHCTEM C 3aJaHHBIMM CBOMCTBAMH U

OroMaTepranoB

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

3HATh:
- ¢yHOaMeHTalbHbIC TIOHATUS W pas3aeibl (HEHOMUKH,
OCHOBBI YCTPOMCTBA M (DYHKIMOHHUPOBAHHS KITIOYEBBIX
(eHOMHBIX KOMIUIEKCOB,; - UCTIONIb3yeMBbIe METO/IBI
noiny4yeHuss W oOpabotku QeHomHONW wuHDOpMALIUHU; -
OCHOBHBIE TIPOOJIEMBI U TIEPCIIEKTUBBI Pa3BUTHsI HEHOMUKHU
PACTeHUI M XMBOTHBIX; - HOBEHIIIHE JOCTH)KEHHS B 00JIaCTH
(EHOTHIUPOBAHUS U TIYOOKOTO KOMITBIOTEPHOTO aHalin3a
(heHOMOB JKHMBBIX CUCTEM;

YMETB!

- HCHOJNB30BaTh  MNPAKTHYECKUE  TOAXOABI  aHaIU3a
MomuduKanud  (GeHoTHIIa OpraHu3Ma B  OTBET Ha
abuotnyeckne W OWMOTHYECKHME  BO3/ICHCTBUS,
TEOpeTHYecKH  OOOCHOBaTh  HaONIOJaeMoe  BIIMSHHE
pErynsTOpHBIX  ()AaKTOPOB  MpOrpaMM  OHTOTE€HE3a U
OKpyXaromieid  cpeabl  Ha  (PEHOTHN  HCCIIEAYeMOM

OMOJIOTHYECKOM CHUCTCMBI; BBIJIBUI'aTh 000CHOBaHHEIE
THUIIOTE3bI, INITAaHUPOBATH OKCIICPUMEHTAJIBHBIC NCCIICIOBAHN,
IIPOBOJUTH CpaBHI/ITeJ'II)HHﬁ AHAJIN3 JIMTCPATYPHBIX JaHHBIX U
IMOJIYYCHHBIX pPC3YyJIbTATOB B o0acTu (beHOMI/IKI/I;

HMMCTH HAaBBIK:

know:

- fundamental concepts and sections of phenomics; - the
basics of the structure and functioning of key phenomic
complexes; - the methods used to obtain and process
phenomic information; - the main problems and prospects
for the development of plant and animal phenomics; - the
latest achievements in the field of phenotyping and in-depth
computer analysis of phenomes of living systems;

be able to:

- to use practical approaches to the analysis of modification
of the phenotype of an organism in response to abiotic and
biotic influences; - to theoretically substantiate the
observed influence of regulatory factors of ontogenesis
programs and the environment on the phenotype of the
biological system under study; - put forward reasonable
hypotheses, plan experimental studies, conduct a
comparative analysis of literature data and the results
obtained in the field of phenomics;

have the skills in:

- obtaining data on the phenotypes of living organisms; -
using the most important methods for studying phenotypes

103




- MOJIYYCHHUsS JAHHBIX O (PEHOTHIIAX >KUBBIX OPTaHH3MOB; -
UCTIONIb30BaHMs ~ BAXKHEHIIUX  METOJOB  HCCIICJIOBAHUS
(hEHOTHUTIOB M WX KOMITBIOTEPHOT'O aHaim3a; - 00pabOTKH U
MPEJICTaBICHUs] ()EHOMHBIX JIaHHBIX.

and their computer analysis; - processing and presenting
phenotypic data.

CemecTp nzyueHHs y4eOHON TUCIMIUIMHBL, 7 7
moyist / Semester of study

Ipepexsusutsl / Prerequisites - -
TpyaoeMKOCTh B 3aU€THBIX SAMHHUIIAX 3 3
(xpeamrax) / Credit units

KosnruecTBO 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 [Ipoekt Project
MPOMEKYTOYHOM aTTectanuu / 3auer Credit

Requirements and forms of current and
interim certification
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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology
YueOHas qucuuninHa «buoceHcopsl 1 HMMOOMIN30BAHHbIE OHOKATAIN3ATOPbDY, MOAYJb «bHOCEHCOPHI M UHKEHEPHAS IHIUMOJIOTUSD» /
Academic discipline «Biosensors and immobilized biocatalysts», module «Biosensors and engineered enzymology»

Kpatkoe coneprkanue yueOHO
JMCIMIUTMHBL, Moyt / Brief summary

DopMHUPOBAaHUHM CHCTEMHOI'O TMPEACTABICHUS O MPHHIUIAX
MPOCKTUPOBaHUs, (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 METOJIb UCCIIEAOBAaHUS OMOKaTaIn3a, 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;- - 0o0NacTH
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 BHIMOJIHECHHST HIMMOOMIN3AIIMN
OMOKaTaIM3aTOPOB pa3IHMYHBIMA METOIaMU; -
NPOEKTHPOBAHMS, KOHCTPYUPOBAaHHUS OMOCEHCOPOB Ha OCHOBE
0a30BBIX TEXHOJOTMYECKUX MPUHIMIIOB, - BbIOOpa ®
000CHOBaHHUSI ONTUMAJIbHOW KOHCTPYKIIMH OHOCEHCOpa ISt
CENICKTUBHOTO  ONpPEACICHHsS  COCIUHEHHWH; IPOBEICHUS
MapKETUHIOBBIX HCCJICAOBAHUI M KOMMEPUYECKOrO 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,
moayiist / Semester of study

7

7

IpepexBusutsl / Prerequisites

NmmyHOGhepMeHTHBIH aHanm3

Enzyme Immunoassay

TpynoeMKOCTh B 3a4€THBIX €AMHUIIAX 3 3
(kpemurax) / Credit units
KonmuecTBO 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
Ox3ameH

Project, tests
Exam
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Cneunanbaocts / Speciality: buorexnonorus / 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 u 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)

- (I)I/I3I/IK0-XI/IMI/ILICCKI/IC, 6I/IOXI/IMI/I‘ICCKHC, TEPMOIUHAMHNYICCKUE
U KUHCTHYCCKHUEC 3aKOHOMCPHOCTHU 6I/IOKaTaJ]I/ISa, MEXaHU3MbI

KaTAINTHYECKOTO  JecTBUsL  ()epMEHTOB, a03MMOB U
puOO3UMOB, OCOOCHHOCTH HMHAKTHBAIMM, JCHATypaluH,
WHTUOMPOBAHMS, AaKTHBUPOBAaHHA W  aJUIOCTEPUYECKOU

peryysnuyi OMOKaTalln3aToOpOB; - CIOCOObI CTAOMIM3AIUMKM 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;
MPUHIIMIIBI MOAU(HUKAIIMA U UMMOOMIIM3AIIMHN CYIIIECTBYIOIINX
(hepMEHTOB, CO371aHUS HOBBIX KaTaTMTUYCCKUX OMOCEHCOPOB U
OMOKaTaIM3aTOPOB C 33JaHHBEIMU CBOHCTBaMHU; - COBPEMEHHbIE
KOMITBIOTEPHBIC u HHGOPMAIMOHHBIC TEXHOJIOTHH,
HCIOJIb3YEMbIC B MH)KEHEPHOM YH3UMOJIOTHH;

YMETh:

- IOI0UpaTh ONITUMANIBHEIE YCIIOBUS OMOKAaTaIN3a U OLCHUBATH
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 CTIOCOOHOCTH 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 u3ydeHus: y4eOHOM JUCIUILINHEI,
Moyt / Semester of study

7

7

IpepexBusutsl / Prerequisites

NmvMyHODEpMEHTHBIN aHAITN3

Enzyme Immunoassay

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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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology
YuyeOHas TUCHMIVIMHA «JKOJIOTHS U PAIHOHATIBLHOE PHPOAONOJIb30BaHUE», MOAYJ/b «OCHOBBI IKOJIOTHI» /
Academic discipline «Ecology and Nature Management », module «Fundamentals of Ecology»

Kpatkoe coneprkanue yueOHO
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 CTAOWIBHOrO (DYHKIMOHWPOBAHHS, 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
(yHKLINOHAIBHOU OpTaHu3aluu HaI0praHU3MEHHBIX

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 YKOJIOTMH B MPAKTHYECKON
JEATENbHOCTH; - HCIOJIb30BaTh OKOJOTHYECKHE METOJbI
UCCJICJIOBAHUS B TIPUPOJIHBIX U MCKYCCTBEHHBIX OHOCHCTEM; -
NPUHUMATh DEIICHUs IMPAKTHYECKOTO XapakTepa ¢ LEJbo
9KOJIOTUYECKOH ONTHMHU3AUH TPUPOIOTIOIB30BAHUS

MMETh HaBbIK:

- HCIOJIb30BAHUSI IKOJIOTHYECKUX 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,
moyist / Semester of study

7

IMpepexBusutsl / Prerequisites

Bboranuka u mukojorus, O01mas 30010rus

Botany and mycology, General 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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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology
YueOHas TUCHMIINHA «3arpsi3HeHHe OKpY:Kaouleil cpeibl ¢ 0CHOBAMH IKOTOKCHKOJIOTHI», MOAYJdb «OCHOBBI 3KOJIOTUI /
Academic discipline «Environmental Pollution with Fundamentals of Ecotoxicology», module «Fundamentals of Ecology»

Kpatkoe coneprkanue yueOHO
JMCIMIUTMHBL, Moyt / Brief summary

CdopmupoBath cucTeMy 3HaHUH O 3arpsI3HCHUH OKPYXKaroIIen
CPEeIbl, THUMAaX W MCTOYHUKE OCHOBHBIX JKOIMOJUTIOTAHTOB, WX
BO3ICHCTBHHM Ha (HH3HOJOTO-OMOXMMHYECKHE IPOIECCHl B
JKUBBIX CHCTEMaX, a TAKIKE O METO/IaX MOHUTOPHUHTA COCTOSIHHS
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

[IpuMmeHaATs 3HAHUS CTPYKTYpPHOH W  (YHKIMOHAITBHOM
OpraHu3alMyd  TOMYJISIIWH, SKocucTeM, Ouocdepbl s
oOecriedeHus] WX CTAOWIBHOrO (DYHKIMOHUPOBAHHSA, 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  BO3JCHCTBUS  KceHOOMOTHKOB, 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 OOILYIO
XapaKTePUCTHKY OCHOBHBIX KJTACCOB 3KOIOJUIIOTAHTOB; -
3¢ (}EKThl SKOMOJUTIOTAHTOB Ha (hU3MOJIOT0-OMOXUMHUECKUE
MPOIIECCHI HA Pa3HbIX YPOBHAX OPraHU3AIMU KUBBIX CHCTEM U

9KOCHCTEMY B  LEJIOM; - MEXaHHU3Mbl  MOIJIOIICHUS,
OMoakkyMyJisiusi, OuoTpaHchopMalk u  OHOJIEerpaJalun
3arps3HSAIONIMX ~ BEMIECTB; - METOABl  OHOJOTMYECKOro

TECTUPOBAHMS U OLICHKH 3KOJIOTHYECKUX PHCKOB;

YMETh:

- UCTOJb30BaTh TEOPETHUECKUE 3HAHHSA B Ka4yeCTBE HAyYHOU
OCHOBBI JUI1 ONTHMHU3ALUU NPUPOJONOIB30BAHMS, CENBCKOTO
X03s1ICTBa, OMOTEXHOJIOTHH U OMOMHXEHEPUH; - MPUMEHSTH Ha
MPAaKTUKE 3HAHWS O KJIETOYHBIX W MOJEKYJIAPHBIX OCHOBAX
MOCTYIUICHUsI, OMOaKKyMyJsilMM W OuoTpaHcdopMmanuu
9KOTIOJIIOTAHTOB; - MPUMEHITh METOIBl XUMHUYECKOTO aHaJIH3a
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)Kalolieil cpempl; - BIaIeHWs MeTojamMHu aHaiam3a | ecopollutants using plant organisms; conducting
TOKCHYHOCTH  OKOIOJUTIOTAaHTOB € HcHojb3oBaHueM | research, analyze data, and present results used in
pacTHTENPHBIX ~ OpPraHM3MOB; -  BIAJCHUs  MeTojamu | ecotoxicology.
UCCIIEZIOBAaHUS,  aHanmuW3a JaHHBIX W TIPEJCTaBICHUS
PE3yJIbTaTOB, KOTOPBIC UCIIOJIB3YIOTCS B 9KOTOKCUKOJIOTHH.

CemecTp uzyueHus y4eOHON TUCIMIUIMHBL, 7 7

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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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology
Yueonas AUCHUIIJIMHA «BbHoTexHoJ10rusl OUUCTKH NPOMBIIJIEHHBIX 0TX010B», MOAYJb «OCHOBBI DKOJIOTHID /
Academic discipline «Biotechnology of Industrial Waste Treatment», module «Fundamentals of Ecology»

Kpatkoe coneprkanue yueOHO
JMCIMIUTMHBL, Moyt / Brief summary

dopMupoBaHKE NPEACTABICHUH 00 OCHOBHBIX HAITPABIICHUSX,
COBPEMEHHOM  COCTOSSHUM W  TEPCIEKTUBAX  Pa3BUTHUSL
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
obOecriedeHusT X 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  KceHOOMOTHMKOB, H | 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
00J1acT! OXpaHbI OKPY’KAIOIIEH CpelIbl; - OMOTEXHOIOTUIECKIE
METOJbl OUUCTKHU ITOYBBI, BOAbI U BO3AYyXa OT 3arpsA3HAIOIINX
BEIIECTB; - MPUHIMIBI PabOTHl COOPYKEHUH OHMOIOTHIECKOM

OYHCTKH; TEPCICKTUBHBIC HANPABICHHS 3KOJOTHYECKON
ounotexHonoruu B Peciybnuke benapyce;
YMETb:

- MPOBOJUTH TMOUCK U AHAJIM3 COBPEMEHHBIX JHTEPATYPHBIX
WH(GOPMAIIMOHHBIX MCTOYHUKOB I10 Pa3jIMYHBIM acleKTaM U
npobjeMaM KOJIOTHIECKONH OMOTEXHOJOTHHU; - OCYIIECTBIST
monoop OWONOTHYECKHX OOBEKTOB Ml 00E3BPEKUBAHUS
OTXOJIOB;

HAMETH HaBBIK:

- MPUMEHEHHUS MUKPOOHMOIIOTHUECKUX METOJIOB HCCIICOBAHMUS
BOJIBI, IIOYBHI ¥ 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

7

7

Ipepexsusutsl / Prerequisites

buorexHonorus IIPOKAPUOT 1 FpI/I60B

Biotechnology of Prokaryotes and Fungi

TpymoeMKOCTh B 3a4ETHBIX SIHHUIIAX 3 3
(xpenmrax) / Credit units
KosnruecTBO ayIMTOPHBIX YaCOB U YaCOB 46/62 46/62

camocTosiTenbHON pabotsl / Academic hour

113




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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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology
Yueonas qucuuninHa «buorpancopmanus BemecTs», MOAYJIb «OCHOBBI IKOJIOTHID /
Academic discipline «Biotransformation of Substances», module «Fundamentals of Ecology»

Kpatkoe coneprkanue yueOHO
JMCIMIUTMHBL, Moyt / Brief summary

CdhopmupoBaTe LENOCTHYIO CHUCTEMY 3HAHHUH OO0 OCHOBHBIX
MyTSX ouotpanchopmannu qy’KepOAHBIX BEIIECTB,
MOCTYIAIOIINX B )KUBbIE OPraHU3Mbl, MEXaHU3MAaX PETYJIILNUU U
B3aMMOCBS3H METa0OJIMUECKIX MPOLIECCOB OnoTpaHchopmamu

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
OpraHM3alliyd  TOMYJSIIHUKA, JKOCHCTEeM, Ouocdhepsl  As
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 — Bo3ieiicTBus  kceHoOHoTHKOB, 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  ruapoduibpHeIx  u | - mechanisms of biotransformation of hydrophilic and

able to, have skills in) ruapooOHBIX KCEHOOMOTHKOB U Tokcuueckux Beriect | hydrophobic xenobiotics and toxic substances of
SHIOT€HHOTO  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
ouorpancopmani  KCEHOOMOTHKOB,  HMX  BHAO- U | Species and tissue specificity; - mechanisms of multilevel
TKaHecHeupuIHOCTh, - MeXaHu3Mbl ~ MHOTOypoBHeBoii | regulation of biotransformation of substances; features of
peryisiun - Ouorpancdopmaimu - BemiecTs;  ocobennoctu | biochemical mechanisms  of  adaptation  of

OMOXMMHUYECKUX MEXaHU3MOB aJanTaliy (QIIOTeHETHYECKU
pa3jIMuYHBIX OPraHU3MOB K  BO3JCHCTBUIO  HEraTHBHBIX
(U3MYIECKUX U XUMHYECKUX (DaKTOPOB OKPYKAIOIIEH CPEIIbl;
WHUIIMAPOBAHUE  CBOOOJHO-PAJMKANBHBIX  pEaKiuil U
MEPEKNUCHOTO OKHUCIIEHUSI B pe3ysbraTe OmoTpanchopMaiuy;
MyTH 3alIUThl OpraHu3Ma OT JSHCTBHS CBOOOIHBIX PAHKAJIOB;-
OMOTEXHOJIOTUYECKHE TPOIECCHl € ydacTueM (HepMEHTOB
ouoTpanchopMaluiu KCEHOOMOTHKOB; - HOBEHIIHE
JOCTHXKCHHS W IPAKTHYECKOE HCIOJIb30BaHUE JAaHHBIX B
obnactu 6MoTpaHc(hOPMAIH BEIIECTB B Pa3IMYHBIX 00IACTIX
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;

115




YMETh:
- WCTIOJIL30BaTh 3HAHUSA OMOTpaHChHOpMAIH KCEHOOHOTHKOB:
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 IMPAaKTHYECKUX 3a1ad B
obyacTi OMOTEXHOJIOTHH, JKOJOTWH; - HaBBIKAMH IIOWCKa,
nogdopa H HCIONB30BaHUS WHPOPMALMK 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

7

7

Ipepexusutsl / Prerequisites

BuotexHosiorusi mpokapuoT 1 rpuboB

Biotechnology of Prokaryotes and Fungi

TpynoeMKOCTh B 3a4€THBIX EAMHHIIAX 3 3
(xpeamrax) / 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 PopMbI TEKyHICH 1
MPOME)KYTOYHOM aTTecTarnuu /
Requirements and forms of current and
interim certification

[Ipoekt, KOHTpOIBHAS paboTa
3auer

Project, test
Credit
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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology
YyeOHasi TucHUNINHA «JIaTHHCKHUT S13BIK», (aKyJIbTATHBHBIE JUCIHILTHHBI /

Academic discipline «Latiny», Elective Courses

Kpatkoe conepxanue yaeOHON
JTMCIMIUIMHBI, Moyt / Brief summary

JlatuHCKMI andaBuT; yaapeHne; UM CYIIECTBUTEIBHOE; MMs
MpUIIAraTelbHOE; CPAaBHUTENbHAS W IPEBOCXOJHAs CTEICHb
MpWIAraTeIbHBIX;  CIIOBOOOpa30BaHWE IMYTEM  CIOKCHHS
KOpHEBBIX Mopdem; nominativus pluralis; ymorpebaenue hopm
nominativus  pluralis B OHOJOrHMYECKOH TEPMHUHOJOTHH,
genetivus pluralis; rtpeuyeckwe HavanbHBIE M KOHEYHBIC
TEPMHHORJIEMEHTEHI; accusativus singularis et pluralis, mpemiorn
¢ accusativus; ablativus singularis et pluralis; mpemmoru ¢
ablativus;  rpeyeckue  KopHeBble W cy(ddukcaabHbIC
TCPMUHOIJIEMCHTEI; JIATUHCKAad XHUMUUYCCKass TCPMHHOJIOTHA,
JATUHCKHE KOPHEBBIE M CY(Q(HUKCATbHBIE TEPMHHOIIEMEHTEI;
npeduKkcays Kak cnocod 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

OCYHICCTBJISITI) KOMMYHUKAIIUM Ha MHOCTPAHHOM A3BIKC IJIA
peuieHuss 3aga4  MEKIMYHOCTHOI'O MW MEKKYJIBTYPHOI'O
B3aI/IMO,Z[eI\/'ICTBI/I$I;

Hcnonn3oBaTh HA IMPAKTHUKE HpHHSITBIﬁ B CpeAc CrieiuajIrCcTOB-
OMOXMMUKOB HOHHTHﬁHO-K&TGFOpHaHBHBIﬁ arrmapaTr Ha OAHOM
13 MHOCTPAHHBIX SI3bIKOB U JIATUHCKOM S3bIKC.

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

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
CJI0BOOOPA30BaHMS; - OIPECIICHHBII MUHUMYM NpPOQUIBHOM

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, MHKpPOOHMOJOTMYECKOH,  IMTOJIOTHYECKOi, | 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 44/64 44/64

camocTosTenbHol 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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Cneunanbaocts / Speciality: buorexnonorus / Biotechnology

YueoOnas qucuuminHa «be3onacHocTh JKU3HeAEATEIHLHOCTH YeJI0BEKa), T0MOJTHUTEIbHbIE BUAbI 00yYeHHs /
Academic discipline «<Human life safety», additional types of training

Kpatkoe conepxanue yaeOHON
JTMCIMIUIMHBI, 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 CPENO OOMTAaHHWSA, 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 kommerenimun / The formed
competences

[IpumensaTh MeTOmBl 3aIlUMTHl HACENEHHS OT HEraTUBHBIX
(aKkTOPOB aHTPOMOTEHHOT0, TEXHOT€HHOTO, ECTECTBEHHOTO
MIPOUCXOXKICHUS, TIPUHLINIIBI paIOHAIBHOTO
MPUPOAOIOIB30BAHUS. U 3HEProcOepekeHus, 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 MPENNPUATHIA 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
MEpPOIPHUITHS 0 00ECTIEYCHUIO THTHEeHBI TPYZa; — OCHOBHBIE
MpaBWiIa U HOPMBI 0€30MacHOW SKCIUTyaTalud HpUOOpOB H
000pyIOBaHMs; — OCHOBHBIE MEPOIPHATHA MO OE30MacHOMY
MIPOBEJCHUIO 3EMIITHBIX U CTPOHMTENBHBIX paboT B OBITY; —
OCHOBHBIE ONACHBIE W BpeAHbIE (PAKTOPHl IPOU3BOJCTB
OMOJIOrHUECKOro 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 CPEICTBA 3allUTHl OT PAaTUAIIOHHOTO U
XHUMUYECKOTO0 IMOpaKEHHs, a TakkKe OT HeOIarompHusTHBIX
MPOM3BOJCTBEHHBIX (PAKTOPOB; — OPraHU30BBIBATH PabOTYy IO
obecrieueHNI0 OE30MMaCHOCTH TIPH TPOBEICHUH 3EMIISTHBIX H
CTpOUTENBHBIX  paboT; —  HCIOJBb30BAThH CUCTEMY
TOCYAApCTBCHHBIX W OTPACJICBLIX CTaHAApPTOB, A OILCHKHU
MUKPOKJIMMATA B IIOMEMIEHUSIX YUPEKICHUN U TIPOU3BOICTB;
BIIA/ICTh:

— HOpMaTHBHOM ©0a3zoif 1m0 BompocaM  oOecredYeHus
0e30MMacHOCTH HacCeJleHUs] U OOBEKTOB TIPU YPE3BBIYalHBIX
CUTyaIMsIX B MUPHOE U BOGHHOE BpeMs; — HOPMATHBHOM 0a30it
[0 OXpaHe TpyAa, BKIIOYas OTpaciieBble JTUPEKTUBBI U
JOKYMCHTAIIMIO  MPEANpUITAN  (YUpeKACHWIH) B  LeENiX
oOecriedeHusl TPaBWJI U HOPM OXpPaHbI TPyZa; — 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
OKa3aHHs NepPBOil MeTMIIMHCKOH TOMOIIY MTOCTPaIaBIIHIM.
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
camocTosTeapHOM 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
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