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Cneunanbaocts / Speciality: buonorus / Biology

Y4yeOHas TMCHUILUINHA « IHBAIPOHMEHTOJIOTUS», MOAYJIb «UenoBek B Ouochepe» /
Academic discipline «Environmentology», module «Man in the biosphere»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJTYJIS
/ Brief summary

DopMUpOBaHUE TIETIOCTHOM CHCTEMBI COBPEMEHHBIX
3HAHUN 00 OKpY’KaromIeH cpese, 00eCTIeIHBAIOIINX
BO3MO>KHOCTH MX MPAKTUYECKOTO HUCTIOIB30BAHUS U
pa3BUTHS HOBBIX HANPABJIEHUH UCCIEAOBAHUN

Formation of an integral system of modern knowledge
about the environment, providing opportunities for their
practical use and development of new areas of research

dopmupyemsbie kommerenimun / The formed
competences

Pa3BuBaTh MHHOBAIIMOHHYIO BOCIPUUMYHMBOCTH H
CIMIOCOOHOCTh K MHHOBAIIMOHHOM JEATEIbHOCTH
BBITh CMOCOOHBIM K MPOTHO3UPOBAHHUIO YCIOBUI
peanuzanuu npo(hecCHOHATBLHONU NEATEIBHOCTH H
penieHuo mpo(ECCHOHATBHBIX 3a/1a4 B YCIOBHSIX
HEOTPEICIICHHOCTH

Wcnonn3oBaTh COBPEMCHHBIC MCTOALI YIPaBJICHUA
KUBBIMH CHCTEMaMH Ha OCHOBE MPHUHIIUIIOB
SHBAaHPOHMEHTOJIOTHH M  9KOJIOTHH, KOMILIEKC
METOAMYECKHX MOIXO0I0B 10 UX UCCIIETOBAHUIO

To develop innovative receptivity and ability to innovate
Be able to predict the conditions for the implementation
of professional activities and solve professional
problems in conditions of uncertainty

To use modern methods of managing living systems
based on the principles of environmentology and
ecology, a set of methodological approaches to their
study

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

3HATB!

- OCHOBHBIE (aKTOPbI, HOPMHUPYIOLIHE
OKPY>KAIOLIYIO YEIOBEKA CPELy;

- THIIBI 3arPSI3HEHUI IPUPOAHOM CPEbI,
METOJINYECKHE MOIXOBI K OLIEHKE 3arpsA3HEHUN U
CHOCOOBI €T0 CHWKCHUS;

- OCHOBHBIE ITPOrPaMMBI U POEKTHI B 00JIaCTH
OXPaHbI IPUPOJBI U OKPYKAIOILEH YEIOBEKa
Cpelsl;

YMETB:

- aHAJIM3UPOBATh JaHHbBIE, IOJy4YaeMbIE IIPU
HA3YyYEHUU MEXAHUYECKOr 0, XMMUYECKOTO0,
OHMOJIOTHYECKOr0 U APYTUX THUIIOB 3arpsi3HEHUH
CpeIsl;

- MHTEPIIPETUPOBATH PE3YNbTAThl HCCIEOBAHNN
(haKkTOPOB OKPYXKAIOLIEH YeTIOBEKA CPEIBI;

- IPUMCHSTH IIOJIYUCHHBIC 3HAHWA IIPpU

know:

- the main factors that form the human environment;

- types of environmental pollution, methodological
approaches to the assessment of pollution and ways to
reduce it;

- main programs and projects in the field of nature
protection and the human environment;

be able to:

- analyze the data obtained during the study of
mechanical, chemical, biological and other types of
environmental pollution;

- interpret the results of studies of human environmental
factors;

- to apply the knowledge gained in environmental
assessment of the quality of the natural environment;
have skills in:
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9KOJIOTHUECKON OLICHKE KayecTBa MPUPOAHOM
Cpensl;

BIIAJICTh:

- OCHOBHBIMH METO/IaMH, UCTIOJIb3YEMbBIMH IS
OLICHKH KauecTBa BOJIbI, IOUBBI U BO3AYXa;

- HaBBIKaMH 110 IPAKTHYECKOMY ITPUMEHEHUIO
MOJTy4YEeHHBIX 3HaHUH B cepe 00pa3oBaHUs U
MEKAYHapOIHOTO COTPYIHNYECTBA B 001acT!
OXpaHbl IPUPOJIBI

- the main methods used to assess the quality of water,
soil and air;

- the practical application of the knowledge gained in the
field of education and international cooperation in the
field of nature conservation

CemecTp nzydeHus: yaeOHOUM JUCIMITITNHBI, MOTYIIS / 1 1
Semester of study

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

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 32/58 32/58

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

VY CTHBIN OIpOC, MPOEKT
OKk3aMeH

Oral examination, project
Exam




Cneunanbaocts / Speciality: buonorus / Biology

YueOHasa qucuuninHa «MeTomoJ10rus 0M0JOTHYECKUX U IKOJIOTHYeCKUX Hccael0BaHnii», Moay b «HesioBek B Ouochepe» /
Academic discipline «Methodology of Biological and Environmental Researches», module «Man in the biosphere»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

dopmMupoBaHKE IETOCTHOTO NPEACTABICHHS O
METOAOJIOTUHU HAyYHBIX UCCIEI0BaHUI B OMOIOTHH
1 3KOJIOTHH, aKTyaIbHBIX HAyYHO-
HCCIIeI0BATENbCKUX 3aJauax B 00JIacTu
MCTOJ0JIOTMH HAYYHBIX I/ICCHCI[OBEIHHﬁ, Hapa60TKa
OTIBITA IPUMEHEHHS HAY4HBIX ITOAXO0A0B K aHAIN3Y
OHMOIOTHUECKUX 0OBEKTOB, MPOIIECCOB U CHCTEM,
OCYILECTBIICHUSI HAYYHO NH(POPMAIIIOHHOH
JeSTeNbHOCTH, 3()(PEKTHBHOTO MCIIONB30BaHMUS
COBPEMEHHBIX TEXHOJIOTHIA B IPOECCHOHAIBHOM
JeSITEIIBHOCTH B 0071aCTH OMOJIOTUN B DKOJIOTHU

Formation of a holistic view of the methodology of
scientific research in biology and ecology, current
research tasks in the field of research methodology,
gaining experience in the application of scientific
approaches to the analysis of biological objects,
processes and systems, the implementation of scientific
information activities, the effective use of modern
technologies in professional activities in the field of
biology and ecology

dopmupyemsbie komnerenimu / The formed
competences

Pa3BuBath HWHHOBAIIMOHHYIO BOCIIPUMMYUBOCTL U
CIMOCOOHOCTh K MHHOBAIIMOHHOM JEATEIBHOCTH
BbITh CHOCOOHBIM K MPOTHO3UPOBAHHIO YCIOBHUIA
peanuzanuu MpoPeCcCUOHATILHON JEATEIBHOCTH U
penieHuo mpo(eCCHOHATBHBIX 3a/1a4 B YCIOBHSIX
HEOTPEICIICHHOCTH

Ucnonn3oBaTh COBPEMCHHBLIC MCTOABI YIIPaBJICHUA
JKMBBIMU CUCTEMAaMHM Ha OCHOBC IIPHUHIUMIIOB
SHBAaHPOHMEHTOJIOTHH M 9KOJOTMH, KOMILIEKC
METOAMYECKHX MTOIXO0I0B 110 UX UCCIIETOBAHUIO

To develop innovative receptivity and ability to innovate
Be able to predict the conditions for the implementation
of professional activities and solve professional
problems in conditions of uncertainty

To use modern methods of managing living systems
based on the principles of environmentology and
ecology, a set of methodological approaches to their
study

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

3HATh!

- OCHOBHBIE IOHSTHUS METOIOJIOTMU OHOJIOTHYECKUX
1 9KOJIOTUYECKUX UCCIIeIOBaHUM,
METOI0JIOTUIECKUE MPEITOCHUIKH K
TUTAHUPOBAHUIO M OPTaHU3AIMN WCCIIeIOBAHMH
OMOJIOTHYECKUX U SKOJIOTHYECKHX CHCTEM;

- TpeGoBaHMs 10 0POPMIICHUIO HAYYHBIX OTYETOB O
HAOJIOICHUSIX W/WIIH DKCTIEPUMEHTE, IPYTUX
HAYYHBIX M KBaJM(PHUKALMOHHBIX PadoT;

YMETh:

- OpraHu30BHIBaTh 3(PPEKTUBHBIN TOUCK HAYYHOU

know:

- the basic concepts of the methodology of biological
and ecological research, methodological prerequisites
for planning and organizing research of biological and
ecological systems;

- requirements for the preparation of scientific reports on
observations and/or experiments, other scientific and
qualification works;

be able to:
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nH(popMauK OHOJOTUIECKOTO U IKOJIOTHIECKOTO
npouIIs ¥ UCTIOB30BATh IS 3TOTO OCHOBHBIC
BO3MOKHOCTH COBPEMEHHBIX TEXHOJIOTHIA;

- IPUMEHSTh HH(OPMAIIHOHHBIE MTOIXO/IbI K
aHaJIN3y CTPYKTYPBI DKOJIOTHYECKUX CHCTEM;

- PaIMOHAIBHO MCIIOIb30BATh B
npodeccCHOHANBHO ACATEIBHOCTH TEXHOJIOTHU
paboTsI ¢ udpoBoii U rpaduuecKoi
uHpopManueii, METOTNKH aHAIH3a
KOJIMYCCTBCHHBIX JIaHHBIX HAYYHBIX UCCIICIOBAHUIA;
- KOPPEKTHO MPE/ICTABIATH PE3YJIbTATHI
OMOJIOTUYECKHX U FKOJIOTMIECKUX MCCIICIOBAHHI;
- UCTIOJIb30BaTh COBPEMEHHbIE TEXHOIOTUH
BU3YaJIM3allMH JaHHBIX HAYYHBIX UCCIICIOBAHNUI;
BJIAJICTh:

- HAYYHOM TEpMHUHOJIOTHEH JaHHOTO pa3naena
HayKH;

- HABBIKAMH PAIMOHATIBHOTO MCIOIb30BAHUS
UH()OPMAIHOHHBIX TEXHOJIOTHIA TIPH TIOUCKE
aHaJM3e HayIHOU MH(pOPMAIMU B 00JIaCTH
OMOJIOTHH U DKOJIOTHHU

- organize an effective search for scientific information
of a biological and ecological profile and use the main
capabilities of modern technologies for this;

- to apply information approaches to the analysis of the
structure of ecological systems;

- rationally use in professional activities the technologies
of working with digital and graphic information,
methods of analyzing quantitative data of scientific
research;

- correctly present the results of biological and
environmental research;

- use modern technologies for visualizing research data;
have skills in:

- scientific terminology of this branch of science;

- rational use of information technologies in the search
and analysis of scientific information in the field of
biology and ecology

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

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

KonnuecTBo ayTMTOPHBIX YacOB U 4acoB 32/58 32/58

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

YcTHbI# ompoc, pedepar,
3ayer

Oral questioning, abstract,
Credit




Cneunanbaocts / Speciality: buonorus / Biology

Yueonasa qrucuuninHa « CTPYKTYPHO-(PYHKIIMOHAIbHASI OPTaHU3aLHsI TEHOMOB», MOYJb «'eHOMHUKA U OHOMH(OPMATHKAY /
Academic discipline «Structural and Functional Organization of Genomesy», module «Genomics and Bioinformatics»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

CdopmupoBath mpeacTaBlicHUEe 00 OpraHU3aliu
TEHOMOB MPOKAPHOTUYECKUX U 3YKAPUOTHUECKHUX
OpPraHU3MOB, MeXaHN3MaX UX (QYHKIIMOHUPOBAHUS
U SBOJIIOIIUH, METOJIaX UX MCCIICOBAHUS aHAIN3a

To form an idea of the organization of the genomes of
prokaryotic and eukaryotic organisms, the mechanisms
of their functioning and evolution, methods of their
research and analysis

dopmupyemsbie komnerenimu / The formed
competences

Pemarts HAay4YHO-HCCJIE0BATENBCKHIE u
WHHOBAallMOHHBIE 33Ja4d Ha OCHOBE MPUMEHEHUS
nH(OPMAITMOHHO-KOMMYHHUKAITHOHHBIX
TEXHOJIOTHH.

Pa3zBuBaTh MHHOBAMOHHYIO BOCHPUUMYHUBOCTH WU
CIIOCOOHOCTH K MHHOBALIMOHHOM AEATEIHLHOCTH
IIpuMeHsATh METOAOJOTMYECKUE TMOAXOAbl aHAIU3a
CTPYKTYPHO-(YHKIIMOHATLHOM OpraHu3aluuu
TE€HOMOB U SIIUT€HOMOB Pa3HbIX IPYIII OPraHU3MOB,

To solve research and innovation problems based on the
use of information and communication technologies.

To develop innovative receptivity and ability to innovate
To apply methodological approaches to the analysis of
the structural and functional organization of genomes
and epigenomes of different groups of organisms,
methodological methods of bioinformatics and
algorithms for processing various types of molecular
biological and medical data

METOAMYECKHE TpHeMbl  OHOMH(OPMATHKH  H
AIITOPUTMBI 00paboTKH pa3HbIX THUIIOB
MOJICKYJISIPHO-OMOJIOTHYECKUX W MEIHUIMHCKHX
JaHHBIX

Pesynbratel 00y4eHus (3HaTh, yMETh, BIIA/ICTh) / 3HATB! know:

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

- OCHOBHBIE METOJIMYECKHUE TTOAXOIbI JIJIs
ONpeIEICHUs CTPYKTYPbl TEHOMOB;

- MEXaHU3MBI, 00ECIIEUNBAIOIIHE YBOJIOIHIO
TCeHOMHBIX TTOCIICAOBATEIILHOCTEH;

- IPUHUUIIMATIbHBIE OTJIMYUS B OpraHU3alun
TEHOMOB MPOKAPHOT U 3YKApUOT;

- METOIBI aHATN3a HyKJICHHOBBIX M OCITKOBBIX
MOCJIEJOBATEIIHHOCTEH;

YMETB:

- BBIJIBUTaTh 00OCHOBAHHbBIE THUIIOTE3bI JIJIS
00BsACHEHN HAOIIOIaEMBIX OMOJIOTHYECKIX
SIBIICHUH W BEIOMPATh aJIeKBATHBIC METOMBI JIJIS
MPOBEPKU ITUX TUIIOTE3;

- IPUMEHATH 3HAHUS 00 OpraHU3aIiy TCHOMOB IS

- basic methodological approaches for determining the
structure of genomes;

- mechanisms that ensure the evolution of genomic
sequences;

- fundamental differences in the organization of the
genomes of prokaryotes and eukaryotes;

- Methods for analyzing nucleic and protein sequences;
be able to:

- put forward reasonable hypotheses to explain the
observed biological phenomena and choose adequate
methods to test these hypotheses;

- apply knowledge of genome organization to plan and
implement research aimed at solving a variety of
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IJJAHUPOBAHHUSA U OCYILLECTBIICHUS HCCIIEI0BaHU,
HaIpaBJICHHBIX Ha PELICHNE Pa3HOOOPa3HBIX
[IPAKTUYECKUX 3a7a4 B cepe MEOULNHBI U
CEJbCKOT0 XO35ICTBA;

BIIAJIETh:

- TEPMUHOJIOTHEH, HCTIONB3YIOLIEICS B U3ydaeMOn
JTUCLUIIIINHE;

- OCHOBHBIMHU TCOPCTUYCCKUMHN KOHUCTIIIUAMU
FeHOMMKH KaK pazjiesia OMoIoru4eckoil HayKu;-
HaBBIKaMU MIOHUMAaHHA U KPUTHYECKOTO aHAIIN3a
Hay4YHOU JINTEPATYPhI B 00JIACTH TCHOMUKHU

practical problems in the field of medicine and
agriculture;

have skills in:

- the terminology used in the discipline being studied,
- basic theoretical concepts of genomics as a branch of
biological science;

- understanding and critical analysis of scientific
literature in the field of genomics

Cemectp nzyueHust y4eOHON TUCIIMIUTMHBI, MOIYJIS / 2 2
Semester of study

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

KonmuaecTBO ayTMTOPHBIX YacOB U 9aCcOB 32/58 32/58

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

YcrHslii onpoc, pedepar, Tect
OKx3amMeH

Oral questioning, essay, test
Exam




Cneunanbaocts / Speciality: buonorus / Biology

Y4yeOHas IMCHUILUINHA « JMUTEHETHKA», MOAYJb «'eHoMHUKa U OuonHpopMaTUKa /
Academic discipline « Epigenetics », module «Genomics and Bioinformatics»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

CdhopmupoBath npencTaBIeHUs O Pa3HOOOPa3HBIX
SMUTCHETHYECKUX (PEHOMEHAX, IPE/ICTABICHHBIX B
YKUBOW MIPHUPOJIE ¥ O MEXaHU3MaX, KOTOPBIMH 3TH
(heHOMEHBI 00YCIIOBIICHEI

To form ideas about a variety of epigenetic phenomena
presented in living nature and about the mechanisms by
which these phenomena are caused

dopmupyemsbie komnerenimu / The formed
competences

Pemarts HAay4YHO-HCCJIE0BATENBCKHIE u
WHHOBAallMOHHBIE 33Ja4d Ha OCHOBE MPUMEHEHUS
nH(OPMAITMOHHO-KOMMYHHUKAITHOHHBIX
TEXHOJIOTHH.

Pa3zBuBaTh MHHOBAMOHHYIO BOCHPUUMYHUBOCTH WU
CIIOCOOHOCTH K MHHOBALIMOHHOM AEATEIHLHOCTH
IIpuMeHsATh METOAOJOTMYECKUE TMOAXOAbl aHAIU3a
CTPYKTYPHO-(YHKIIMOHATLHOM OpraHu3aluuu
TE€HOMOB U SIIUT€HOMOB Pa3HbIX IPYIII OPraHU3MOB,

To solve research and innovation problems based on the
use of information and communication technologies.

To develop innovative receptivity and ability to innovate
To apply methodological approaches to the analysis of
the structural and functional organization of genomes
and epigenomes of different groups of organisms,
methodological methods of bioinformatics and
algorithms for processing various types of molecular
biological and medical data

METOAMYECKAE TPHEMbl  OHMOMH()OPMATHKH U
AIITOPUTMBI 00paboTKH pa3HbIX THUIIOB
MOJICKYJISIPHO-OMOJIOTHYECKUX W MEIHUIMHCKHX
JaHHBIX

Pesynbratel 00y4eHus (3HaTh, yMETh, BIIA/ICTh) / 3HATB! know:

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

- OCHOBHBIE METOJUYECKHUE MOAXObI ISl U3yUEHUS
SMUTC€HETUUECKUX SBJICHUN U AIUT€HETUYECKUX
MEXAaHU3MOB;

- MEXaHU3MBI JIIUT€HETHUECKON HACJIEICTBEHHOCTH
W U3MEHYMBOCTY;

- POJIb BIIUT€HETUYECKUX MEXAHU3MOB B PETYISALUN
BHYTPUKJIETOYHBIX IIPOLIECCOB;

- POJIb AIUTI'€HETUYECKUX MEXaHU3MOB B IIPOLIECCAX
WHJUBUyaJIbHOTO Pa3BUTHS U CTAPECHUS;

- POJIb SIUT€HETUYECKUX MEXaHU3MOB B
peanu3anuy GEeHOTHITUYECKON TIIACTUYHOCTH;

- POJIb SIIUT'€HETUYECKUX MEXaHU3MOB B Pa3BUTUU
[ATOJIOTUYECKUX MPOLIECCOB U COCTOSIHUM;

- OBOJIFOITHOHHOC 00BICHEHNE U OBOJJIIOITHMOHHOC

- basic methodological approaches to the study of
epigenetic phenomena and epigenetic mechanisms;

- mechanisms of epigenetic heredity and variability;

- the role of epigenetic mechanisms in the regulation of
intracellular processes;

- the role of epigenetic mechanisms in the processes of
individual development and aging;

- the role of epigenetic mechanisms in the
implementation of phenotypic plasticity;

- the role of epigenetic mechanisms in the development
of pathological processes and conditions;

- evolutionary explanation and evolutionary significance
of epigenetic phenomena;

be able to:
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3HA4YECHHUE SMUTCHETUIECKUX (PEHOMEHOB;

YMETB!

- BBIJIBUT'aTh OOOCHOBaHHBIE TUIIOTE3bI AJIS
00BbsicHeHHS HAOII01aeMbIX OMOTOTHUECKUX
SIBIICHUH ¥ BEIOMPATh aficKBaTHBIC METOJIBI JJISI
IIPOBEPKHU 3TUX THIIOTE3;

- IPUMEHSITDH 3HAHHS 00 SMUTEHETUIESCKUX
MCXaHU3Max U ABJICHUAX MJIA IIJIAaHUPOBAHUA U
OCYILECTBIICHUS UCCIIEOBAHUM, HAIIPABICHHBIX HA
pelieHre pa3HooOpa3HbIX NPAaKTHUECKHUX 3a/1a4 B
cdepe MEeUIMHBI B CEITLCKOT0 XO035ICTBA;
BIalETh:

- TEPMUHOJIOTHEH, UCTIONB3YIOLIEICS B U3ydaeMOon
JYCLUIUINHE;

- OCHOBHBIMHU TCOPCTUUYCCKUMH KOHUCTIIIUAMU
SMHUICHETHKH KaK pas3ziena OMoJornuecKol HayKH

- put forward reasonable hypotheses to explain the
observed biological phenomena and choose adequate
methods to test these hypotheses;

- apply knowledge of epigenetic mechanisms and
phenomena to plan and implement research aimed at
solving various practical problems in the field of
medicine and agriculture;

have skills in:

- the terminology used in the discipline being studied;
- the basic theoretical concepts of epigenetics as a
branch of biological science

Cemectp nzyueHus y4eOHON TUCIMIUIMHBI, MOLYIS / 2 2
Semester of study

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

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 32/58 32/58

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

YcrHslii onpoc, pedepar, Tect
OKk3aMeH

Oral questioning, essay, test
Exam
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Cneunanbaocts / Speciality: buonorus / Biology

YueoOnas qucuuminia « buounpopMauMoHHbI aHATH3 OHOTOrHYECKUX U METUIMHCKUX JaHHBIX», MO1YJIb «'eHoMHIKa u OuouHdopmaTuka /
Academic discipline «Bioinformatics analysis of biological and medical data», module «Genomics and Bioinformatics»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

[Ipunoxxenue MeTo10B UHPOPMAITMOHHON
OMOJIOTHH K PEIICHUIO PYHIaMEHTAIbHBIX U
MIPUKJIATHBIX TPOOIIEM MOJIEKYIISIPHOI OHMOIIOTHH, a
TakkKe POpMHUpPOBaHKE OA30BBIX HABBIKOB
00pabOTKH pa3IUYHBIX THIIOB OMOMEIUITUHCKUX
JAHHBIX U KOPPEKTHOU MHTEPIIPETAIIMN
MOJTyYaeMbIX PE3yJIbTATOB

Application of information biology methods to solving
fundamental and applied problems of molecular biology,
as well as the formation of basic skills for processing
various types of biomedical data and the correct
interpretation of the results obtained

dopmupyemsbie komnerenimu / The formed
competences

Pemarts HAay4YHO-HCCJIE0BATENBCKHIE u
WHHOBAIlMOHHBIE 3aJ]ayd Ha OCHOBE MPUMEHEHUS
nH(OPMAITMOHHO-KOMMYHHUKAITHOHHBIX
TEXHOJIOTHH.

Pa3zBuBaTh MHHOBAMOHHYIO BOCHPUUMYHUBOCTH U
CIIOCOOHOCTH K MHHOBALIMOHHOM AeATEILHOCTH
[IpuMeHATh METOAOIOrNYECKUE MOAXOAbl aHAIN3a
CTPYKTYPHO-(YHKIIMOHAILHOM OpraHu3anuu
TE€HOMOB U SIIUT€HOMOB Pa3HbIX IPYIII OPraHU3MOB,

To solve research and innovation problems based on the
use of information and communication technologies.

To develop innovative receptivity and ability to innovate
To apply methodological approaches to the analysis of
the structural and functional organization of genomes
and epigenomes of different groups of organisms,
methodological methods of bioinformatics and
algorithms for processing various types of molecular
biological and medical data

METOIMYECKAEe MPHEMbl  OWOMH()OPMATHKU |
AJIrOPUTMBI 00paboTku pasHBIX THUITOB
MOJIEKYJIIPHO-OMOJIOTHYECKUX U MEIUIIHHCKHX
JIaHHBIX

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

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

- 0COOEHHOCTH TEXHOJIOTHI
BBICOKOITPON3BOANTEIHHOTO CEKBEHUPOBAHUS U
TEHEPUPYEMBIX UMU TaHHBIX;

- (hopMaThI 3aITMCH TAHHBIX U CITOCOOBI X
BH3yaJTN3AIINH;

- 0a30BBIC AITOPUTMBI CPABHEHUS U BEIPABHUBAHUS
HYKJICOTHIHBIX U OCJIKOBBIX MOCIIET0BATEILHOCTEH,
aHaIM3a TPAHCKPHUIITOMHBIX JAaHHBIX U
O0COOCHHOCTH WX MTPUMEHEHHUS;

- 0COOCHHOCTH CTPOEHUS KOJIUPYIOIIIX
MIOCJIeTOBATEIFHOCTEH B TEHOMAX MPO- M 3YKAPHUOT

- features of high-throughput sequencing technologies
and the data generated by them;

- data recording formats and methods of their
visualization;

- basic algorithms for comparing and aligning nucleotide
and protein sequences, analyzing transcriptomic data and
features of their application;

- features of the structure of coding sequences in the
genomes of pro- and eukaryotes

be able to:
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YMETh:
- KCTIOJIb30BaTh OCHOBHBIE MOJIXOIbI U METOIBI
OmoMH(OPMATHKH TS PEIICHUS KOHKPETHBIX
HayYHO-UCCIICJ0BATEIbCKHIX 3a7a4;

BIIAJICTh:

- TEPMUHOJIOTUEH TUCITUTLITHHEI,

- KOMITBIOTEPHBIMH MPOTPaMMaMU aHATTU3a
HYKJICOTHJIHBIX ¥ OCJIKOBBIX TIOCJIEIOBATEILHOCTEH

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

- the terminology of the discipline;

- computer programs for the analysis of nucleotide and
protein sequences

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

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

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 32/58 32/58

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

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

YcrHslii onpoc, pedepar, Tect
3auer

Oral questioning, essay, test
Credit
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Cneunanbaocts / Speciality: buonorus / Biology

Yueonas qucuuminna «Hayuno-ucciienoBaresibckuii ceMuHapy», MmoayJab «HayuHo-ucciienoBaTeabckas paéoray /
Academic discipline «Research Seminar», module «Research work

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

dopmMupoBaHHEe HABBIKOB MPOBEICHHS
CaMOCTOSITEIbHOM HAyYHO-HUCCIIEA0BATEIbCKON
paboThI, HEOOXOIUMOM I YCIIENTHON TOATOTOBKH
MarucTepCKON TMCCEePTALUH

Formation of skills for conducting independent research
work necessary for the successful preparation of a
master's thesis

dopmupyemsbie komnerenimu / The formed
competences

ObecneunBath KOMMYHUKAIIUHY, IIPOSIBIATD
MUAEPCKHE  HAaBBIKH, OBITh  CHOCOOHBIM K
KOMaH1000pa30BaHUIO " pa3pabotke

CTpaTeruuecKuX LeeH 1 3a1ad.

Pa3BuBath HWHHOBAIIMOHHYIO BOCIIPUMMYUBOCTL U
CIOCOOHOCTh K MHHOBAIIMOHHOM J€ATEIbHOCTH.
BBITH CHOCOOHBIM K MPOrHO3HPOBAHHUIO YCITOBHIMA
peanuzanuu NpoQPecCUOHATLHON JAEATEIBHOCTH U
penieHuo po(ECCHOHATBHBIX 3a/1a4 B YCIOBHSIX

HEOIPENETICHHOCTH.
OcyImiecTBIATh TOUCK, KPUTHYCCKUN  aHaIu3,
000011EeHNE Hu CHUCTEMAaTU3aIIIO Hay4YHOUI

nHpOPMAaLIH, IOCTAHOBKY LeJIel MCCIel0BaHUs U
BbIOOp ONTHMAaJbHBIX IyTe M METOIOB UX
JIOCTHKEHUS

Provide communication, show leadership skills, be able
to build teams and develop strategic goals and
objectives.

To develop innovative sensitivity and ability to innovate.
Be able to predict the conditions for the implementation
of professional activities and solve professional
problems in conditions of uncertainty.

Search, critical analysis, generalization and
systematization of scientific information, setting
research goals and choosing the best ways and methods
to achieve them

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

3HATh:
- HAy4YHO-HCCJIEAOBATEIbCKUE CTPATEIU U METO/IBI
OpraHM3alliy HAYYHBIX HCCIIEOBAHUM;

- METOIOJIOTUIO HAITMCAHUS HAyYHBIX CTAaTEeH,
CTPYKTYPHPOBaHUs HAy4YHOTO MaTepHana;

YMETbh:

- 000CHOBBIBATh AKTYAIbHOCTh, TEOPETHUYECKYIO U
MIPaKTUYECKYI0 3HAYHUMOCTb TEMBI HAYYHOT'O
UCCIIEI0BAHUS;

- pa3pabaThIBaTh TUIaH U MMPOTPAMMYy ITPOBEICHUS
HAy4YHOTO HCCIIEJOBaHHUS;

- IPOBOJUTH 0000IIEHHE U KpUTHUECKUI aHAIN3

PE3YILTATOB, ITOJIYYCHHBIX OTCUCCTBCHHBIMU U

know:

- research strategies and methods of organizing scientific
research;

- methodology for writing scientific articles, structuring
scientific material;

be able to:

- to substantiate the relevance, theoretical and practical
significance of the topic of scientific research;

- develop a plan and program for conducting scientific
research;

- to generalize and critically analyze the results obtained
by domestic and foreign scientists, to formulate current
scientific problems;
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3apyOeKHBIMH YUSHBIMH, (OPMYITUPOBKY
aKTyaJbHBIX Hay4YHBIX IPOOIEM;

- pa3pabaThIBaTh MOJENHN HCCIENYEMBIX [IPOLIECCOB,
SIBICHUH 1 00BEKTOB;

- OCYIIECTBISITh BEIOOP METOJI0B UCCIICIOBAHUS,
cbopa, o0paboTKkH, aHAIH3a, OIICHKH H
HWHTEPIPETALUH TOTYICHHBIX PE3YIbTaTOB
HCCIIEI0OBAHUS;

- MPOBOAUTH OMOIHOTrpaduIecKyro padboTy ¢
MIPUBJICYCHUEM COBPEMEHHBIX HH(OPMALMOHHBIX
TEXHOJIOTUH;

BIalETh:

- HaBBIKAMU NIPOBEACHUS CAMOCTOSATEILHOIO
HCCIICIOBAHMUS C TPUMEHEHUEM COBPEMEHHBIX
METOJ0B " TEXHOJIOTHH B COOTBETCTBUH C
pa3paboTaHHOI MPOTPaMMOIi;

- HaBBIKAMU TIPEJICTABIICHUS PE3yJIbTATOB
MPOBEICHHOTO HCCIICAOBAHUS B BHJIE HAYYHOTO
OTYeTa, CTaThH, JOKIaAa U Ap.;

- HaBBIKAMU BJIa/ICHUs HAYYHOM JUCKYCCHU

- to develop models of the processes, phenomena and
objects under study;

- to select methods of research, collection, processing,
analysis, evaluation and interpretation of the results of
the study;

- to carry out bibliographic work with the use of modern
information technologies;

have skills in:

- conducting independent research using modern
methods and technologies in accordance with the
developed program;

- presenting the results of the research in the form of a
scientific report, article, report, etc.;

- scientific discussion

CeMecTp u3ydeHus: ydeOHOM JTUCIIMITIUHBI, MOTYJIS / 12,3 12,3
Semester of study

IMpepexsusutsl / Prerequisites - -
TpyaoeMKoCTh B 3a4€THBIX eAHAIIAX (KpeanuTax) / 12 12
Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 106/254 106/254

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

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

VYcerHBIi ompoc,
3a4eT

Oral examination
Credit
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Cneunanbaocts / Speciality: buonorus / Biology

Yueonas qucunminaa « AHOCTpaHHBIH A3BIK B IPOQeCCHOHATBLHOM TesI TeIbHOCTH/
Academic discipline «Foreign Language in Professional Activity»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

OBnaseHue MHOCTPAHHBIM SI3BIKOM KaK CPEICTBOM
MEXIIMYHOCTHOTO U MEXKYJIBTYPHOT'O OOILICHHS U
(hopMHpOBaHNE TOTOBHOCTH BBIITYCKHHKA
(YHKIIMOHUPOBATH B MOJIMKYJIBTYPHOM COOOMIECTBE

Formation of skills for conducting independent research
work necessary for the successful preparation of a
master's thesis

dopmupyemsbie komnerenimu / The formed
competences

[lonumarpe u aHanM3MPOBaTH MpPOQECCHOHATBHBIC
TEKCTBl Ha WHOCTPAHHOM S3BIKE, OCYIECTBISTH
YCTHYIO M THCbMEHHYI0 KOMMYHHKAaIlMM Ha
WHOCTPAaHHOM S3bIKE B Y4YeOHOH, HaydHOU W
COIIMAIbHO-KYJIBTYPHOH c(epax oOLIeHus

Understand and analyze professional texts in a foreign
language, carry out oral and written communication in a
foreign language in the educational, scientific and socio-
cultural spheres of communication

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

3HATB!
— CEMaHTHKO-CHHTAKCUYECKHE OCOOCHHOCTH
CJIOBapPHOTO COCTaBa MHOCTPAHHOTIO SI3bIKa B
COOTBETCTBHH cO chepamu u popMamMu OOIIEHIIS,;
— OCHOBHBIE (DYHKIIMOHAJIBHBIE TUTIBI
JMAJIOTUYECKOTO0 ¥ MOHOJIOTUYECKOT0
BBICKA3bIBAHUSA, UX CTPYKTYPY; YCIOBUS,
NPUHIHUITB 1 HOPMBI PEYeBOr0 OOLICHUS;

— COOMOKYJIbTYPHBIC p€ajiuii 1 HOPMBI pE€UCBOT'O
JTHKETA;

YMETB!

— BOCIIPHHUMATP Ha CIIyX U TOHUMATh
AYTCHTUYHYIO MHOA3BIYHYIO PC€Yb PA3JIMYHBIX
KOMMYHHUKAaTUBHO-CHUTYaTHBHBIX U MOJIAJIbHO-
MparMaTu4ecKuX PasHOBUIHOCTEH;

— UUTaTh aYyTCHTUYHBIC TCKCTHI C PAa3HBIM YPOBHEM
MTOHMMAHUS COJIepIKaIencsl B HUX HH(pOpMannu;
— MEePEBOANTH AyTEHTHYHBIE TEKCTHI C
HWHOCTPAHHOTI'O A3bIKa Ha pOZIHOﬁ SA3BIK C
WCTIOJIb30BaHUEM CIIOBApPSI U CIIPABOYHUKOB;

— CTPOUTH MOHOJIOTHUECKOE BBICKA3bIBAHUE U
peanu30BBIBATh AUATOTHYECKOE PEYEBOE

B3aUMOJICHCTBUE aJIEKBATHO CUTYallUAM

know:

— semantic and syntactic features of the vocabulary of a
foreign language in accordance with the spheres and
forms of communication;

— the main functional types of dialogical and monologic
statements, their structure; conditions, principles and
norms of verbal communication;

— socio-cultural realities and norms of speech etiquette;
be able to:

— perceive by ear and understand authentic foreign
language speech of various communicative-situational
and modal-pragmatic varieties;

— read authentic texts with different levels of
understanding of the information contained in them;

— translate authentic texts 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 the situations of official
and informal communication within the subject and
thematic content of the academic discipline;

— to express thoughts in writing;
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O(QUIMATEHOTO U HEOUITUATLHOTO OOIICHHS B
npeaeiaax IpeaMETHO-TEMAaTHUECKOTO COACPIKaHUs
y4eOHOW AVCIIHATLINHEI;

— M3J1araTh MBICIIA B IUCBMEHHOMU (hopMe;

— pean30BBIBATh YCTHOE PEUCBOC
B3aUMO/ICHCTBUE B TUPPOBOM MEKKYIBTYPHOM
MIPOCTPAHCTBE;

BIIAJIETE:

— CTpaTerusiMi KOMMYHHKATHBHOTO TIOBE/ICHHUSI,

— CpelCTBaMU ¥ MPUEMAMHU YCTHOTO/TIMChMEHHOTO
PEYEBOTO B3aUMOJICHCTBHS B Pa3IMUHBIX
CUTYaIUsIX MPOo(eCCHOHATBHOTO OOIIIEHUS;

— KOMITCHCATOPHBIMH CTPATETHSAMU;

— CTpaTEerusIMU OCYIIECTBICHUS CAMOCTOSATEIBHON
y4eOHO-TI03HABATEIHLHOMN JICATEIIBHOCTH

— to implement oral speech interaction in the digital
intercultural space;

have skills in:

— strategies of communicative behavior;

— means and techniques of oral/written speech
interaction in various situations of professional
communication;

— compensatory strategies;

— strategies for the implementation of independent
educational and cognitive activities

CemecTp nzydeHus: yaeOHOM JUCIUITITNHBI, MOTYIIS /
Semester of study

1,2

1,2

IpepexBusutsl / Prerequisites

MHOCTpaHHBIH SA3BIK

Foreign Language

TpymoeMKoCTh B 3a4€THBIX eUHHIAX (KpeanuTax) / 12 12
Credit units
KonmuaecTBO ayTMTOPHBIX YacOB U 9acOB 120/240 120/240

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

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

VY CTHBIN OIpOC, MPOEKT
OKx3amMeH

Oral examination, project
Exam
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Cneunanbaocts / Speciality: buonorus / Biology

YueOnas qucuuminia « ODyHKIHOHATbHAS OHOJIOTHS KJIETKI», MOAYJIb « MoJIeKYyISpHO-TeHeTUYeCKHe MeXaHU3MbI OMOCUTHAIM3aHI /
Academic discipline «Functional Cell Biology», module «Molecular genetic mechanisms of biosignaling»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

CdopmupoBath cOBpeMEHHBIC MPEACTABICHHS O
CTPYKTYPHO-(YHKIIMOHAIEHOM STUHCTBE KIICTKH U
3aKOHOMEPHOCTSIX OpTraHU3aIIH OCHOBHBIX
KJIETOYHBIX MPOIIECCOB

To form modern ideas about the structural and
functional unity of the cell and the patterns of
organization of the main cellular processes

dopmupyemsbie komnerenimu / The formed
competences

Hcnonap3oBathk 3HAHUSI O MOJICKYJIAPHBIX OCHOBax
(DYHKIIMOHUPOBAaHUS  KJIETOYHBIX  CHUCTEM U
MEXaHM3MaX OWOCHTHANM3alMi B pa3paboTke
AKTYyaJIbHBIX BOIIPOCOB (1)I/I3I/IOJ'IOFI/II/I JKUBOTHBIX U
pacTeHHid, OMOTEXHOJIOTHUH, DKOJIOTHH, (hapMalluy,
CEIIbCKOM M JIECHOM XO3SIICTBE

To use knowledge about the molecular basis of the
functioning of cellular systems and biosignaling
mechanisms in the development of topical issues of
animal and plant physiology, biotechnology, ecology,
pharmacy, agriculture and forestry

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

3HATB:

- CTPYKTYPHYIO U QYHKIIHOHATBHYIO OpTraHU3aluio
KJICTOYHBIX KOMIIAPTMEHTOB U HE MEMOPaHHBIX
CTPYKTYP KJICTKH;

- OCHOBHBIE KJICTOYHBIE TIPOIIECCHI, UX
JIOKAJIM3AIMIO B KJIETKE H MEXaHH3MBbI PETYJISIINY;
YMETh:

- paboTaTh CO CBETOBBIM MHKPOCKOTIOM,
OCHAILIEHHOM KaMepoi JUIsl CO3/1aHUs 3JIEKTPOHHO-
MHUKPOCKOITUYECKHUX (HoTOTpaduii;

- WACHTU(QHULINPOBATH U AHATU3UPOBATH OPTaHOMU/IbI
U CTPYKTYPBI Ha CBETOMHKPOCKOTIMYECKHX
npermaparax gororpadusx.

BIIaJIETh:

- IPEJICTAaBJICHUSMH O COBPEMEHHBIX METO/IAX,
HCTIOJIB3YEMBIX TIPH MCCIICOBAHUH KIIETOK;

- IPEJCTaBICHUSIMH O CIIOKHOW CeTH
B3aMMOJICHCTBUH OEJIKOB, OEITKOBEIX KOMIUIEKCOB U
KJIETOYHBIX KOMIIAPTMEHTOB B IpoIeccax
(YHKIIMOHUPOBAHHUS KIETKU

know:

- structural and functional organization of cell
compartments and non-membrane structures of the cell;
- basic cellular processes, their localization in the cell
and regulatory mechanisms;

be able to:

- work with a light microscope equipped with a camera
for creating electron microscopic photographs;

- Identify and analyze organelles and structures on light
microscopic specimens and photographs.

have skills in:

- modern methods used in the study of cells;

- complex network of interactions between proteins,
protein complexes and cell compartments in the
processes of cell functioning

Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOAYIS /
Semester of study

1
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[MpepexBusutsl / Prerequisites

TpymoeMKoCTh B 3a4€THBIX SIUHUIAX (KpeanuTax) / 3 3
Credit units
KonndecTBO ayAMTOPHBIX YacCOB M YacOB 32/58 32/58

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

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

YCTHBIN onpoc, TPOEKT
DK3aMeH

Oral examination, project
Exam
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Cneunanbaocts / Speciality: buonorus / Biology

Yuyeonasa nucuuminna «MoJjiekyasipHble MeXaHU3MbI OMOCHTHAIM3ALUIY, MOAYJIb «MoJeKyIsIpHO-TeHeTHYeCKHe MeXaHU3MbI OMOCUTHAIM3aATHI /
Academic discipline «Molecular mechanisms of biosignaling», module «Molecular genetic mechanisms of biosignaling»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

CdhopmMupoBaTh LIETOCTHOE TPEACTaBICHHIE O
MPUHIMIAX PEeLeNINY BHEIIHEH nHOopMauu
KHUBBIMH KJIETKaMU 1 O MEXaHU3Max
BHYTPHKJIETOYHOW Nlepeiadn U MOLYJISIAN
MIOCTYMAIOIINX CUTHAJIOB Ha MOJIEKYJISIPHOM
YpOBHE, 00€CIIeUnBaIoIIee BO3MOXKHOCTD
MIPAKTUYECKOr0 UCIIOJIb30BaHUS 3HAHUN U Pa3BUTHUS
HOBBIX HaIlpaBJICHUH HCCIIeI0BaHUM

To form a holistic view of the principles of reception of
external information by living cells and the mechanisms
of intracellular transmission and modulation of incoming
signals at the molecular level, providing the possibility
of practical use of knowledge and the development of
new areas of research

dopmupyemsbie komnerenimu / The formed
competences

I/ICHOJ'II)?;OBaTI) 3HAaHUsA O MOJICKyJ'IﬂpHLIX OCHOBax
(YHKIMOHUPOBAHUS  KJIECTOYHBIX  CHUCTEM |
MEXaHM3MaX OWOCHUTHAIW3aIMKM B  pa3paboTke
aKTyaIH)HBIX BOHpOCOB (I)I/I?)I/IOJ'IOFI/II/I JKHUBOTHBIX H
pacTeHHid, OMOTEXHOJIOTHUH, HKOJIOTHH, (hapMmaiuy,
CEJILCKOM H JIECHOM XO3SMCTBE

To use knowledge about the molecular basis of the
functioning of cellular systems and biosignaling
mechanisms in the development of topical issues of
animal and plant physiology, biotechnology, ecology,
pharmacy, agriculture and forestry

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

3HaTh:

- OCHOBHBIC MTPUHIMIEI ()yHKIIMOHUPOBAHHUS
CUCTEeM OMOCHTHAIN3AIVH, ITyTei
BHYTPHUKJIETOYHOM nepenayn 1 00padoTKH
nHpOpMAIIUH;

- CTPYKTypHBIE U (PYHKIIHOHAIIEHBIE 0COOCHHOCTH
Pa3IUYHBIX CUTHAIBHBIX MOJIEKYJ, MeMOPaHHBIX U
LUTOIIa3MaTHUECKUX YUACTHUKOB MyTeH nepeaadn
CUTHAJIa, PETYJIUPYEMbIE UMU BHYTPUKIIETOUHbIE
MUIICHH;

- CUCTEMBI IIEpelaul CUTHajla, 331 ICTBOBAHHBIE B
perynsiun GyHKIUNA KIETOK TPOKAPHUOT, paCTECHUIH
1 )KMBOTHBIX;

YMETbh:

- OPUEHTHPOBATHCS B OCHOBHBIX KOHIICTILIUSAX U
mpodeMax KJIeTOUHOW CUTHAJIU3allnY;

- IPUMEHATD MOJyYEHHBIE 3HAHUS B PEILIEHUU
HCCIIEA0BATENBCKUX 33144, & TAKKE B

know:

- basic principles of functioning of biosignaling systems,
pathways of intracellular transmission and processing of
information;

- structural and functional features of various signaling
molecules, membrane and cytoplasmic participants of
signal transmission pathways, intracellular targets
regulated by them;

- signal transduction systems involved in the regulation
of the functions of prokaryote, plant and animal cells;

be able to:

- navigate the basic concepts and problems of cell
signaling;

- apply the knowledge gained in solving research
problems, as well as in pedagogical activities;

have skills in:

- the terminological apparatus of the discipline;
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MeIarorn4ecKoi JeaTebHOCTH;

BIIAJICTh:

- TEPMHUHOJIOTHYECKHM aIllapaToM TUCIUIIIHHBL;
- MOJYYEHHBIMU 3HAHUSIMHU 151 O0Jiee TiryO0oKoro
MOHUMAaHUs COBPEMEHHBIX HayYHBIX PaloT B
o0yacT MOJEKYISIPHOI OMOJIOTHH, IUTOJIOTHH,
OMOXUMHH, PU3HOJIOTUH;

- METO/IOJIOTUEH U METOJIaMH PELICHUS
TEOPETHIECKUX M MPAKTUYECKUX 33734 B 00JIaCTH
MOJIEKYJISIPHOM OMOJIOTHH OMOCUTHAIN3AIIH

- the knowledge gained for a deeper understanding of
modern scientific works in the field of molecular
biology, cytology, biochemistry, physiology;

- methodology and methods for solving theoretical and
practical problems in the field of molecular biology of

biosignaling

Cemectp nzyueHust y4eOHON TUCIIMIUTMHBI, MOIYJIS / 1 1
Semester of study

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

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 32/58 32/58

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

Y CTHBII OIpoC, MPOEKT
OKx3amMeH

Oral examination, project
Exam
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Cneunanbaocts / Speciality: buonorus / Biology

Yueonas qucuuminHa « CHrHajJbHAs TPAHCAYKIHSA Y BHICHINX pacTeHHii», Moay/ib «MoJieKy/IsipHO-TeHeTHYecKHe MeXaHU3Mbl OMOCHTHATU3ALMI /
Academic discipline «Signal Transduction in Higher Plants», module «Molecular genetic mechanisms of biosignaling»

Kpatkoe conepxanue yueOHOW AUCIUTUTHHEI, MOJTYJIS
/ Brief summary

CdopmupoBath COBpEMEHHBIX 3HAHUI O
BOCHPHUSTUU PACTUTEIBbHON KIETKOM U IIEPEAaUn Ha
YPOBEHBb BHYTPHKJIETOUYHBIX (PU3HOIIOTO-
OMOXMMHYECKUX PEAKIIM BHEIITHUX W BHYTPEHHHUX
CUTHAJIOB Pa3JIUYHON TPUPOJIBI, 00 yCTPOICTBE,
MHOT000pa3nH, a Takke 3aKOHOMEPHOCTSIX U
MOJIEKYJISIDHBIX MeXaHN3MaX (yHKIIHOHUPOBAHUS
cHrcTeM OJIMDKHEN U NalIbHEN CUTHAIU3ALMU

To form modern knowledge about the perception by a
plant cell and the transmission of external and internal
signals of various nature to the level of intracellular
physiological and biochemical reactions, about the
structure, diversity, as well as the patterns and molecular
mechanisms of the functioning of short- and long-range
signaling systems

dopmupyemsbie komnerenimu / The formed
competences

I/ICHOJ'II)?;OBaTI) 3HAaHUsA O MOJICKyHSIpHI)IX OCHOBax
(YHKIMOHUPOBAHUS  KJIECTOYHBIX  CHUCTEM |
MEXaHM3MaX OWOCHUTHAIW3aIMKM B  pa3paboTke
aKTyaIH)HBIX BOHpOCOB (I)I/I?)I/IOJ'IOFI/II/I JKHUBOTHBIX H
pacTeHHid, OMOTEXHOJIOTHUH, HKOJIOTHH, (hapMmaiuy,
CEJILCKOM H JIECHOM XO3SMCTBE

To use knowledge about the molecular basis of the
functioning of cellular systems and biosignaling
mechanisms in the development of topical issues of
animal and plant physiology, biotechnology, ecology,
pharmacy, agriculture and forestry

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

3HATh!
- YCTPOHCTBO U MHOTOOOpa3ue CUTHAIBHBIX CUCTEM
y pacTeHu;

- COBpEMEHHBIE aclleKThl PYHKIIMOHUPOBAHUS U
perynsuuyu KOMIOHEHTOB CUTHAIBHOMN
TPAHCIYKINH y PACTCHHUI;

- (PU3MOJIOrMYECKYIO 3HAUUMOCTh CUTHAJIBHOW CETH
y pacTeHHU B HOpMaJlb HOM U CTPECCOBOM
COCTOSIHUM, IOHUMaHHe 0cOOEHHOCTEN
B3alMOJEHCTBHA PA3INYHBIX CUTHATIBHBIX CHCTEM B
(hopmMupoBaHue CIOKHOTO (PYHKITMOHATHHOTO
OTBETa KJIETKH, TKAaH! M OpraHu3Ma pacTeHUsI.
YMETb:

- IETAJIbHO OMHCATh CUCTEMbI BHYTPUKIIETOYHOMH,
MEMOpPaHHOW 1 MEXKJIETOYHON CUTHAJIN3ALNN Y
pacTeHuii, X CTPYKTYpy U QyHKUNY;

- MCTIOJIb30BaTh aHATMTHYECKUI TOAX0 Ha Oaze
yTIyOJIEHHOTO MOHNUMAaHHWsI COBPEMEHHBIX MPobiieM

know:

- the structure and diversity of signaling systems in
plants;

- modern aspects of the functioning and regulation of
signal transduction components in plants;

- the physiological significance of the signaling network
in plants in normal and stressful states, understanding
the features of the interaction of various signaling
systems in the formation of a complex functional
response of the cell, tissue and organism of the plant.
be able to:

- to describe in detail the systems of intracellular,
membrane and intercellular signaling in plants, their
structure and functions;

- to use an analytical approach based on an in-depth
understanding of modern problems of signal
transduction when setting relevant research tasks,
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CUTHAJIbHON TPAHCAYKIIUH IIPH TOCTAHOBKE
COOTBETCTBYIOIIMX HUCCIIEI0OBATENbCKUX 3aa4,
MIOJTyYeHUS] HOBBIX 3HAHUH B 00JIACTH KJIETOYHON
Oouonorun, OMOXUMHHU 1 (PU3NOJIOTHH PACTECHUI;
- HCIIOJIb30BaTh TEOPETUYECKHE U PAKTUUYECKH
3HAHUS [0 CUTHAIBHON TPAHCAYKIUU PACTCHUN B
MPAaKTUYECKUX 00IacTsIX OMOJIOTHH PacTeHUH,
BKJIIO4Yasi OMOTEXHOJIOTHIO, PACTCHUEBOICTBO,

O3eJIeHEeHUe, COXpaHeHne ONOpa3HOOOpas3us U Jp.

BIIAJICTh:

- TEPMHHOJIOTHEH B 00JIACTH CUTHAJIBHOM
TPaHCIYKIIVH;

- COBPEMEHHBIMU 3HAaHUSAMH BAKHEHIINX
3aKOHOMEPHOCTEH (YHKIIMOHUPOBAHUS U
B3aMMO/ICUCTBUS CUTHAIBHBIX CHCTEM Ha Pa3HBIX
YPOBHSAX OpraHU3alH PAaCTEHUS;

- METOAUYECKUMU NIOIXOIaMU UCCIIEI0BAaHUI
KJICTOYHOW CUTHAJIM3ALMU Y PACTCHUN

obtaining new knowledge in the field of cell biology,
biochemistry and plant physiology;

- use theoretical and practical knowledge of plant signal
transduction in practical areas of plant biology,
including biotechnology, plant growing, landscaping,
biodiversity conservation, etc.

have skills in:

- terminology in the field of signal transduction;

- modern knowledge of the most important laws of
functioning and interaction of signal systems at different
levels of plant organization;

- methodological approaches to studying cell signaling
in plants

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

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

KonmuecTBO ayTMTOPHBIX YacOB U 9acOB 32/58 32/58

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

VY CTHBIN OIpoc, MPOEKT
3auer

Oral examination, project
Credit
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Cneunanbaocts / Speciality: buonorus / Biology

Yueonas qrucuuminna «Heiipoduonorus», moayiab «HeiipoOuoaorusi 1 MeXxaHU3MbI MEKKJIETOYHBIX KOMMYHHKALUID) /
Academic discipline «Neurobiology», module «Neurobiology and Mechanisms of Intercellular Communicationy

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

CdopmupoBath cOBpeMeHHBIE MPEACTABICHHUS O
HEPBHOU CUCTEME Ha KJIIETOUHOM, MOJICKYJISIPHOM U
OpPTaHM3MEHHOM YPOBHSIX €€ OpraHu3aluu

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

dopmupyemsbie komnerenimun / The formed
competences

PazpabateiBaTh COBpeMEHHBIC MPOOIEMBI BBICIIICH
HEpPBHOU HesATEeIbHOCTH u KJICTOYHOH
KOMMYHHKAIIH, TPUMEHSITh Ha TPAKTHKE 3HAHUSL
WHTETPATHBHBIX (QYHKIUA [EHTPAIbHONH HEPBHOM
CHCTEMBI JJIsl aHaJInM3a TMOBEAECHYECKON aKTUBHOCTH
YKUBOTHBIX U YeJIOBEKa

To develop modern problems of higher nervous activity
and cellular communication, to apply in practice the
knowledge of the integrative functions of the central
nervous system to analyze the behavioral activity of
animals and humans

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

3HATB!

- CTPYKTYPHO-()YHKIIMOHAIBHYIO OPTaHH3aLHIO
HEPBHOI CHCTEMBbI TIO3BOHOYHBIX (UEJIOBEKa) U
MOJICTIFHBIX OECII03BOHOYHBIX;

- HOHHBIE MEXaHU3MBI, OIIOCPETYIOIINE
ANEKTPHUUYECKUE CUTHAJIBI KJIETOK U CHHANTUYECKYIO
nepeiady CUrHaa;

- JIOKaJIM3aLI0, MeTa00IM3M, OPTaHU3AIHIO
PELEeNnTOPHOrO anmapara 1 OHOIOrHuecKre
3¢ PEKTH OCHOBHBIX HEHPOMEAMAaTOPHBIX
(HEHpOMOIYIIATOPHBIX) CUCTEM OpraHu3Ma
KHBOTHBIX;

- KJIETOYHBIC MEXaHH3MbI, OTIOCPEIYIOIINE
pean3alyio HHTETPAaTUBHBIX (QYHKINI Mo3ra
(0OpaboTKa 3pUTENbHBIX, CITyXOBBIX,
COMAaTOCEHCOPHBIX CHTHAJIOB)

YMETh:

- 1aTh ONMCAHUE CTPOCHUS] CHHATHYECKUX
KOHTaKTOB;

- OIIPE/ICNISATH AIEKTPUUCSCKUE CUTHAIIBI HEPBHBIX
KJIETOK U OIICHHBATh CTETICHb H3MEHEHUS

3 PEeKTUBHOCTH CHHANITUYECKOI Iiepeaym;

- MCTIOJIb30BaTh 3HAHNE WHTETPATHBHBIX (QYHKIHMN

know:

- structural and functional organization of the nervous
system of vertebrates (humans) and model invertebrates;
- ionic mechanisms that mediate the electrical signals of
cells and synaptic signal transduction;

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

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

be able to:

- to describe the structure of synaptic contacts;

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

have skills in:

- working with microscopic equipment to assess the
morphological characteristics of nerve cells;
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LIEHTPAIbHOU HEPBHOM CUCTEMBI JIJIsl aHAIM3a
MOBEJIEHYECKON aKTUBHOCTH KUBOTHBIX U
yeJIoBeKa.

BIAJIETh.

- HaBBIKaMU pabOThl ¢ MUKPOCKOITHYECKOM
TEXHUKOH I OTICHKH MOP()OIOTHIECKUX
XapaKTEPUCTUK HEPBHBIX KIETOK;

- OCHOBaMHU MUKPODJIEKTPOJIHBIX METOOB
WCCIIETIOBAHUS JIEKTPUIECKON aKTHBHOCTH
HEPBHBIX KIIETOK;

- METOJMKAMH aHATN3a ICKTPHUIECKON aKTUBHOCTH
HEHPOHOB U N3yUEHUS MMOBEJCHHS JKUBOTHBIX

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

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

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

ITpepexBusuts / Prerequisites - -
TpymoeMKoCTh B 3a4€THBIX EUHHLAX (KpeanuTax) / 3 3
Credit units

KonmuaecTBO ayTMTOPHBIX YacOB U 9aCcOB 32/58 32/58

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 0Ipoc, TECT
OKk3aMeH

Oral examination, test
Exam
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Cneunanbaocts / Speciality: buonorus / Biology

YueOHas qucuuninHa « BuoxumMusi MeMOpaH M MEKKJIETOYHBIX KOMMYHUKAIM», MoayJib « Helipoonoiorusi 1 MeXaHU3MbI MeKKJIETOUYHBIX

KOMMYHUKAIMIA» /

Academic discipline «Biochemistry of membranes and intercellular communicationsy, module «Neurobiology and Mechanisms of Intercellular Communicationy

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJTYJIS
/ Brief summary

dopmMupoBaHKe IETOCTHON CUCTEMBI COBPEMEHHBIX
3HaHUH 0 OMOXUMUU MEMOpPaH U MEKKIICTOUHBIX
KOMMYHHKAaIUH, 00eCIeYnBaOIINX BO3MOKHOCTH
HX NPAKTUYCCKOT'O UCIIOJIL30BAHUA U Pa3BUTUA
HOBBIX HaIlpaBJICHUI HCCICAOBAHUI

Formation of an integral system of modern knowledge
about the biochemistry of membranes and intercellular
communications, providing opportunities for their
practical use and the development of new areas of
research

dopmupyemsbie kommerenimun / The formed
competences

Pa3pabatbiBaTh COBpeMEHHBIE MPOOJIEMBI BBICIIEH
HEpPBHOU IesATEeIbHOCTH u KJICTOYHOU
KOMMYHHKAIlU{, TPUMEHSATh Ha MPAaKTHKE 3HAHUS
WHTETPATUBHBIX (QYHKIUA [EHTPAIbHONH HEPBHOM
CHCTEMBI JJIsl aHa/IK3a TMOBEACHYECKON aKTUBHOCTH
YKUBOTHBIX U YeJIOBEKa

To develop modern problems of higher nervous activity
and cellular communication, to apply in practice the
knowledge of the integrative functions of the central
nervous system to analyze the behavioral activity of
animals and humans

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

3HATD:

- MPOOJIEMBI 1 TIEPCIIEKTUBEI OMOXUMHUH MEMOpaH 1
MEXKJIETOUHBIX KOMMYHUKaIINM, HOBEHIIINE
JIOCTYDKEHHS B 00JIACTH MCCIIETOBAHUS
OHMOJIOTHYECKUX MEMOpaH;

- COBPEMEHHOE COCTOSHUE U HAIPaBJICHUS
HCIIOJIb30BAHUS €CTECTBEHHBIX U UCKYCCTBEHHBIX
MeMOpaH, MEMOPaHHBIX HAHOTEXHOJIOTHIA.

YMETh:

- BEIIBUTATHE 000CHOBAHHEIE THUIIOTE3EI JIJIs
00BsICHEHHS HAOIIOJTaeMbIX SBIICHUH, BEIOUPATh
aJICKBaTHBIC METOJBI JIUIsl IPOBEPKU ITUX TUTIOTE3;
- UCIIOJIb30BAaTh 3HAHUS B 00JIACTH OMOXUMHUH
MeMOpaH JIjIsl PEIICHUS TEOPETUICCKUX U
MIPaKTUYECKUX 3a/1a4.

BIIAJIETE:

- METOOJIOTHEH U METOaMU PEIICHHS
TEOPETHUYECKUX U MPAKTHUYECKUX 33]1a4 B 001aCcTH
OMoXxuMHUU MeMOpaH Ha OCHOBE BCEH COBOKYITHOCTH

MIPHOOPETEHHBIX 3HAHWH ¥ YMEHUH

know:

- problems and prospects of membrane biochemistry and
intercellular communications, the latest achievements in
the field of biological membrane research;

- current state and directions of use of natural and
artificial membranes, membrane nanotechnologies.

be able to:

- put forward substantiated hypotheses to explain the
observed phenomena, choose adequate methods to test
these hypotheses;

- use knowledge in the field of membrane biochemistry
to solve theoretical and practical problems.

have skills in:

- methodology and methods for solving theoretical and
practical problems in the field of membrane
biochemistry based on the entire set of acquired
knowledge and skills
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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 32/58 32/58

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

YcTHblii onpoc, pedepar
3auer

Oral examination, essay
Credit
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Cneunanbaocts / Speciality: buonorus / Biology

YueoOnas qucuuminna «buosiorus 3kecTpeMopuIbHBIX MUKPOOPTAHU3MOBY», MOAYJIb «IIpHKIagHAs MUKPOOUHOIOTHA U (PUTONATOJIOTUS /
Academic discipline «Biology of extremophilic microorganisms», module «Applied Microbiology and Phytopathology»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

ChopmupoBath 1IeI0CTHOE TIpeCTaBICHHE 00
0COOEHHOCTAX CTPOCHUS, (PU3NOTOTHH, TEHETUKU
IKCTPEMODMIBHBIX MUKPOOPTaHU3MOB,
OOUTAIOUIMX B Pa3IMYHBIX YCIOBUSX, H
NPUMEHEHUH SKCTPEMO(DHUIIOB B COBPEMEHHON
OMOTEXHOJIOTHYECKOH OTPACIIH

To form a holistic view of the features of the structure,
physiology, genetics of extremophile microorganisms
living in various conditions, and the use of
extremophiles in the modern biotechnology industry

dopmupyemsbie kommerenimun / The formed
competences

Hcnonb30BaTh 3KCMEPUMEHTANBHBIC TMOAXOIBl 1
MHCTPYMEHTHI JUIsI LIEJICHANIPABICHHOTO U3MEHEHUS
CBOWCTB  MHKPOOPraHM3MOB,  XapaKTePU30BaTh
0COOEHHOCTH OHOJIOr U u M€eXaHNU3MBbI
9KOJIOTMYECKOM aJlanTallud 3KCTPEeMOMUIbHBIX |
(bUTOMATOTEHHBIX MHUKPOOPTaHU3MOB, 3THOJIOTHIO
MaTOreHe3a PacTeHU W CroCOOBbI WX 3aIIUTHI OT
(huTomaroreHoB

To use experimental approaches and tools for purposeful
changes in the properties of microorganisms, to
characterize the features of biology and mechanisms of
ecological adaptation of extremophilic and
phytopathogenic microorganisms, the etiology of plant
pathogenesis and ways to protect them from
phytopathogens

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

3HATB:
- 0COOCHHOCTH CTPOEHUS, (PU3MOIOTHH, TCHETUKH
Pa3IUYHBIX TPYIIT SKCTPEMODUITBLHBIX
MUKPOOPTraHU3MOB, aJalTallAOHHBIC MEXaHU3MbI
3KCTPEeMOGUIIOB K (haKTOpaM BHEIIHEH CPEJIbl; -
MPUMEHEHNE MUKPOOPTaHHU3MOB-3KCTPEMO(HIIOB B
COBpPEMEHHON OMOTEXHOJIOTHH.

YMETh:

- BBIJIBUTATh OOOCHOBAHHBIC TUIIOTE3bI JJIs
00BsICHEHHS BOBHUKHOBEHUS aJJalTaliiid
3KCTPEMO(UIIOB, BEIOUPATH a/ICKBATHBIC METOIbI
JUTSI IPOBEPKHU 3THUX TUIIOTES;

- HCITOJIL30BaTh JIOCTIKEHUS B 00JIACTH U3YUYCHUS
3KCTPEMOGUITBHBIX MUKPOOPTaHU3MOB ISt
PELICHUS TEOPETUYCCKUX U MPAKTUYECCKHUX 3a/1a4.
BIIA/ICTh:

- METOJIaMH PEIICHUS TEOPETUYECKUX U

MIPAKTHYECKUX 33729 B 00J1aCTH OMOJIOTHH

know:

- features of the structure, physiology, genetics of
various groups of extremophile microorganisms,
adaptation mechanisms of extremophiles to
environmental factors; - application of microorganisms-
extremophiles in modern biotechnology.

be able to:

- put forward reasonable hypotheses to explain the
occurrence of adaptations of extremophiles, to choose
adequate methods for testing these hypotheses;

- use the achievements in the study of extremophile
microorganisms to solve theoretical and practical
problems.

have skills in:

-methods for solving theoretical and practical problems
in the field of biology of extremophile microorganisms
on the basis of the entire set of acquired knowledge and
skills
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AKCTPEMO(DUITBHBIX MUKPOOPTAaHU3MOB Ha OCHOBE
BCel COBOKYMHOCTH MPHOOPETEHHBIX 3HAHUN U
YMEHUH.

Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOIYIIS / 1 1
Semester of study

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

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 32/58 32/58

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

YCTHBII OIpoC, IPOEKT
OK3aMeH

Oral examination, project
Exam
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Cneunanbaocts / Speciality: buonorus / Biology

Yueonas qucuuminHa «eHeTHUecKHe OCHOBBI CO31aHUS MUKPOOHBIX MPOAYLEHTOB», MOAYIb «IIpukiaanass MUKpPoOHOJIOTHS U (PUTONATOJIOTUS» /
Academic discipline «Genetic Basis for the Creation of Microbial Producers», module «Applied Microbiology and Phytopathology»

Kpatkoe conepxanue yueOHOW AUCIUTUTHHEI, MOJYJIS
/ Brief summary

Crioco0bI OTyYCHHSI TPOMBINIIICHHBIX IIITAMMOB-
MIPOJIYLIEHTOB PAa3IMYHBIX OMOJOTHYESCKU aKTUBHBIX
COEIMHEHHUI, a TaKKe NPUMEHEHUIO MOJYyYEHHBIX
TEOPETUYECKUX 3HAHUN B JAJIbHEHIIEN
MIPAaKTHYECKOHN AESITEIIbHOCTH

Methods of obtaining industrial strains producing
various biologically active compounds, as well as
applying the theoretical knowledge gained in further
practical activities

dopmupyemsbie kommerenimun / The formed
competences

Hcnonb30BaTh 3KCMEPUMEHTANBHBIC TMOAXOABI U
WHCTPYMEHTHI JIJIs [ICJICHANPABICHHOTO U3MCHCHUS
CBOUCTB  MHKPOOPTaHHU3MOB,  XapaKTePH30BaThH
0COOEHHOCTH OHoIOTHH u M€EXaHU3MBI
9KOJIOTHYECKOW aIanTallii 3KCTPEMO(PUIBHBIX H
(UTONATOTEHHBIX MHUKPOOPTaHU3MOB, ASTHOJIOTHIO
maToreHe3a pacTeHWi M CHOCOOBI MX 3alUThI OT
(huTomaroreHoB

To use experimental approaches and tools for purposeful
changes in the properties of microorganisms, to
characterize the features of biology and mechanisms of
ecological adaptation of extremophilic and
phytopathogenic microorganisms, the etiology of plant
pathogenesis and ways to protect them from
phytopathogens

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

3HATD:
- CIOCOOBI TEHETHYECKOTO KOHCTPYHUPOBAHMSI
HITAMMOB-TIPOJIYIICHTOB OHOJIOTHYECKH aKTUBHBIX
COEIMHEHHH In VIVO H in Vitro;

- IPUHIHUIIBI T0100pa UCXOJHOTO IITaMMa JIJIs
CEJICKIIMU, TPEOOBAHUS, IPEIbABIISCMBIC K
IIPOMBINIICHHBIM IITAMMAaM; TPHHIIUTIBI
pa3paboTKu, CO3MaHUS U TIPOIBIKEHUS
AHTUMHKPOOHBIX TPEapaToB

YMETh:

- TPUMEHSTH IMOJYYCHHBIC TEOPETHUECKUE
3HAHUS B JaJIbHEHIIEN TPAKTUUECKOMN
JESATSIIbHOCTH; IPUMEHSATH ITOTyYCHHBIC
TEOPETUYECKUE 3HAHUS MPU U3YUCHUHU JAPYTUX
OMOJIOrHYECKUX JUCIUILINH,

- TIPOBOJUTH pa3pabOTKy MEPCIICKTUBHOMN K
KOHKYPEHTOCIIOCOOHOH MPOIYKIIUH Ha IPUMEpe
AHTUMHKPOOHBIX TPENapaToB.

BJIAACTh:

know:

- methods of genetic engineering of strains producing
biologically active compounds in vivo and in vitro;

- principles of selection of the initial strain for breeding,
requirements for industrial strains; principles of
development, creation and promotion of antimicrobial
drugs

be able to:

- apply the theoretical knowledge gained in further
practical activities; to apply the theoretical knowledge
gained in the study of other biological disciplines;

- develop promising and competitive products using the
example of antimicrobial drugs.

have skills in:

- methods of preparing initial strains for selection;
methods of obtaining producers of primary and
secondary metabolites;
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- MeTOJaMH MOATOTOBKH UCXOTHBIX ITAMMOB K - creating producers using mutagenesis in vivo and in
CEJICKIINH; IPUEMaMH TTOJTyIEeHUsI IPOIYIICHTOB vitro; skills in creating promising and competitive strains
MIEPBUYHBIX ¥ BTOPHYHBEIX METa0OIMTOB; - producers of biologically active substances

- HaBBIKAMHM CO3JaHHUS TIPOJYLIEHTOB C
HCTOJB30BaHUEM MyTareHesa in vivo u in vitro;
HaBBIKAMU CO3/IaHUS TTEPCIEKTUBHBIX 1
KOHKYPEHTOCIIOCOOHBIX IITAMMOB - TIPOTYLIEHTOB
OMOJIOTHYECKH aKTUBHBIX BEIIECTB

CemecTp nzydeHus: yaeOHOWM JUCIUITIINHBI, MOTYIIS / 2 2
Semester of study

IpepexBusutsl / Prerequisites - -

TpymoeMKoCTh B 3a4€THBIX EIUHHLAX (KpeanuTax) / 3 3
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 32/58 32/58

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

TpeboBanus 1 GopMbI TEKYIIEH U TPOMEKYTOUHOMN YcTHBIN 0Ipoc, TECT Oral examination, test
arrecrarnmu / Requirements and forms of current and 3auer Credit
interim certification
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Cneunanbaocts / Speciality: buonorus / Biology

YueOHas qucuuninHa «@uronaroJiorus», Moay b «IIpukaagHas MUKPoOHOIOTHS U (PUTONATOJIOTUS /
Academic discipline «Phytopathology», module «Applied Microbiology and Phytopathology»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

CdhopmMupoBaTh LETOCTHYIO CUCTEMY 3HAHHI O
MPUYMHAX TATOJIOTHH PAacTeHUH, (hakTopax,
CIIOCOOCTBYIOIINX PAa3BUTHIO 3a00JIEBAaHU,
OCHOBHBIX OOJIE3HX CETBCKOX03IHCTBEHHBIX
KYJIbTYp ¥ IPUHIHUIIAX KOMIUIEKCHOW 3alllUThI
pacTeHui

To form a holistic system of knowledge about the causes
of plant pathology, factors contributing to the
development of diseases, the main diseases of crops and
the principles of integrated plant protection

dopmupyemsbie kommerenimun / The formed
competences

Hcnonb30BaTh 3KCMEPUMEHTANBHBIC TMOAXOIBl 1
MHCTPYMEHTHI JUIsI LIEJICHANIPABICHHOTO U3MEHEHUS
CBOWCTB  MHKPOOPraHHM3MOB,  XapaKTePU30BaTh
0COOEHHOCTH OHOJIOr U u M€eXaHNU3MBbI
9KOJIOTMYECKOM aJlanTallud 3KCTPEeMOMUIbHBIX |
(bUTOMATOTEHHBIX MHUKPOOPTaHU3MOB, 3THOJIOTHIO
MaTOreHe3a pPacTeHW M CHOCOOBI WX 3alUThl OT
(huTomaroreHoB

To use experimental approaches and tools for purposeful
changes in the properties of microorganisms, to
characterize the features of biology and mechanisms of
ecological adaptation of extremophilic and
phytopathogenic microorganisms, the etiology of plant
pathogenesis and ways to protect them from
phytopathogens

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

3HATB:

- 0COOCHHOCTH MPOTEKAHHUS ATOJIOIHYECKOTO
TIpolIecca y pacCTeHHUS; dTAIbl 1 MEXaHU3MBI
pa3BuUTHs 3a00JICBaHMS;

- IPUHIIMIIBI CO3aHKs 0OJIC3HEYCTOMYMBBIX COPTOB
B 3aBHCHMOCTH OT XapaKTepa B3aMMOOTHOIIIEHUH
MATOTEH - pacTeHHE;

- 0COOCHHOCTH TTATOTEHE3a U CUMIITOMBI
3a005eBaHUH, BRI3BIBAEMBIX PA3THYHBIMU
BO30YIUTEINSIMU; THITHI ITAPA3UTHU3MA; XapaKkTep U
YCIIOBHUSI BOSHUKHOBEHUS SMTUPUTOTHH;

- IPUHIIMITBI JUATHOCTHKH 3a00JIeBaHUI
CEJIbCKOXO3SIICTBEHHBIX KYIBTYP C
HCIIOJIb30BAaHUEM Pa3IMYHBIX METOJIOB;

- OCHOBBI HHTerHpOBaHHOﬁ CHUCTEMBI 3allIUTHBIX
MEpPOIPUSITHI;

- OCHOBHEIE 3200JIeBaHUs BEAYIIINX

CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYP, UX 3THOJIOTHIO,

know:

- features of the course of the pathological process in the
plant; stages and mechanisms of disease development;
- principles of creating disease-resistant varieties
depending on the nature of the pathogen-plant
relationship;

- features of pathogenesis and symptoms of diseases
caused by various pathogens; types of parasitism; the
nature and conditions of epiphytoties;

- principles of diagnosing crop diseases using various
methods;

- the basics of an integrated system of protective
measures;

- main diseases of leading crops, their etiology,
harmfulness, complex systems of protection against
diseases.

be able to:
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BPEJOHOCHOCTb, KOMIUIEKCHBIE CUCTEMBI 3aAIUThI
ot Oose3Heil.

YMETB:

- IMarHOCTUPOBATh 3a00JIeBaHHS
CEIbCKOXO3SIMCTBEHHBIX KYJIBTYP HAd OCHOBAaHUU
aHaJIN3a KOMIUIEKCA IPU3HAKOB; IPUMEHSTh 3HAHUS
0 3aKOHOMEPHOCTSIX (YHKIIHOHUPOBAHUS
¢duTonarocucTeM B HAYYHOU M MPAKTUIECKOM
JESATENBHOCTH;

- BBIIBJIAITH U CTABUTh UCCIIENOBATEIBCKUE 3a1a4l
JUISL peHICHUsI TPOOJIeM B Pa3IHYHBIX
HamnpaBIeHUSIX (PUTOMATOIOIHH.

BIIAJICTh:

- IpUeMaMHt IUAarHOCTUKHU OoJie3HeH pacTeHUH U UX
BO30yAUTENICH;

- HaBBIKAMU OIPEJENIEHUS CPEACTB IS
9KOJIOTHUYECKH O€30MaCHON U SKOHOMHUYECKH
1es1eco00pa3Hoi 3alUThHI PACTEHUH OT MATOr€HOB

- diagnose diseases of agricultural crops based on the
analysis of a set of signs; to apply knowledge about the
laws of the functioning of phytopathological systems in
scientific and practical activities;

- identify and set research tasks to solve problems in
various areas of phytopathology.

have skills in:

- methods of diagnosing plant diseases and their
pathogens;

- identifying means for environmentally safe and
economically feasible protection of plants from
pathogens

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

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

KonmuecTBO ayTMTOPHBIX YacOB U 9acOB 32/58 32/58

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

Y CTHBIN OIpoC, MPOEKT
Ox3ameH

Oral examination, project
Exam
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Cneunanbaocts / Speciality: buonorus / Biology

Yueonasa qucunnianHa «lonyasuuu: 6uonorus u ynpapjienue», Mmoayab «Illonyasuunonnasi 6uosiorus» /
Academic discipline «Populations: Biology and Management», module «Population biology»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

ITonyyenue 3HaHU O MPOCTPAHCTBEHHOM,
BpPEMEHHOH 1 ()yHKIMOHANBHOU CTPYKTYype
MONYJISIUUNA Pa3HbIX IPYII OPraHU3MOB - PACTECHUM,
rpru0OOB, KUBOTHBIX

Obtaining knowledge about the spatial, temporal and
functional structure of populations of different groups of
organisms - plants, fungi, animals

dopmupyemsbie komnerenimu / The formed
competences

Hcnonp3oBaTh cUCTEMY 3HAHUH O CTPYKType H
OpraHu3alliy TOMyJSIMUM B ACHEKTaX IE€HOM-
reHO(OHA-OpPraHu3M, PUMEHATh B
MpoeCCHOHANBHON NIEeSITEIbHOCTH COBPEMEHHBIC
MPUHIMIEl YIPaBICHUS NOMYJSIUIMHA B LENAX MX
OXpaHbl ¥ YCTOWYMBOTO HCHOIb30BAHMS

To use the system of knowledge about the structure and
organization of the population in the aspects of genome-
gene pool-organism, to apply modern principles of
population management in professional activities in
order to protect and sustainably use them

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

3HATB:

- IIOHATHUA NOITYJIAIUHA, HCHOIIOITY AN,
3JIEMEHTapHOH NeMorpaduuecKoi eqnHNLIEI,
METAaIOIyJISLIH;

- OCHOBHBbIC CTATHYCCKUEC U JTUHAMHNYCCKHUE
[IOKA3aTENH MOMYJIALUN PA3HBIX TPYIIIL
OpPTraHU3MOB;

- CYIIHOCTD U CHeNU(UKY MPOIIECCOB
CaMONOIEPKAHNUS MOMYJIALUN PA3HBIX TPy
OpPTraHU3MOB;

- OCHOBHBIE THIIbI BHYTPH- 1 MEXKIIOMYJIILIUOHHBIX
B3aNMOJICHCTBUM;

YMETh:

- BBIACIIATH MOMYJISALUY, HEHOMOMYJISLNY,
3JIeMEHTapHbIE JeMorpadUIecKie eANHNLIBI,
METAIIOYJISIUH Pa3HBIX I'PYIII OPTraHU3MOB B
MIPUPOJHBIX YCIOBHUSAX;

- OTIPEIeNATH OCHOBHBIE CTATUYECKHE U
JUHAMHWYCCKHE I10Ka3aTCIIn HOHy.HSIHI/Iﬁ Pa3HBIX
TPy OPTaHU3MOB C YYETOM UX CHEUU(UKY;

- OLICHMBATD BIIMSHHE OCHOBHBIX 3KOJIOTHYECKHUX
(hakTOpOB HA MOMYNSANNHN PA3HBIX TPYII

know:

- the concepts of population, coenopopulation,
elementary demographic unit, metapopulation;

- the main static and dynamic indicators of populations
of different groups of organisms;

- the essence and specificity of the processes of self-
maintenance of populations of different groups of
organisms;

- the main types of intra- and interpopulation
interactions;

be able to:

- distinguish populations, coenopopulations, elementary
demographic units, metapopulations of different groups
of organisms in natural conditions;

- determine the main static and dynamic indicators of
populations of different groups of organisms, taking into
account their specifics;

- assess the impact of the main environmental factors on
the populations of different groups of organisms;

have skills in:

- basic approaches to managing populations of different
groups of organisms
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OpraHU3MOB;
BJIAAETh:

-OCHOBHBIMH ITOXO0/IaMH K YITPABICHUIO
MOMYJISIIUSAMU PA3HBIX TPYIII OPTaHU3MOB

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

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

KosnruecTBO ayIMTOPHBIX YaCOB U YaCOB 32/58 32/58

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

YCTHBII OIpoC, TPOEKT
OKx3aMeH

Oral examination, project
Exam
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Cneunanbaocts / Speciality: buonorus / Biology

Yueonas qucuuminna «llonyasiumonHasi reHoMuKa», Moayab «Ilonyassuuonnas 6uosiorus» /
Academic discipline «Population genomics», module «Population biology»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

CdopmupoBath LENOCTHYIO CUCTEMY 3HAHHIA O
pachpe/eieHIH YacTOT alieieil, a TakxkKe uX
W3MEHEHHH T0]] BIMSHUEM IBIKYIIIAX CHJII
SBOJIFOIMU M BHEIIHUX (HaKTOPOB, OMPEACTISIONINX
T€HETUYECKYIO CTPYKTYPY NOIYIIALUN

To form a holistic system of knowledge about the
distribution of allele frequencies, as well as their change
under the influence of the driving forces of evolution
and external factors that determine the genetic structure
of the population

dopmupyemsbie kommerenimun / The formed
competences

Hcnons3oBaTh cUCTEMY 3HAaHUUA O CTPYKType U
OpraHu3alliy TOMyJSIUM B ACHEKTaX IE€HOM-
TeHO(QOH/I-OpPTaHHu3M, MIPUMEHATH B
MpoeCCHOHANBHON NIEeSITEIbHOCTH COBPEMEHHBIC
MPUHLMIBI YIPABICHUS HNOMYJSIIUAMHU B LEJAX MX
OXpaHbl 1 yCTOfI‘-IHBOFO HCIIOJIB30BaHUA

To use the system of knowledge about the structure and
organization of the population in the aspects of genome-
gene pool-organism, to apply modern principles of
population management in professional activities in
order to protect and sustainably use them

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

3HATh:

- COBpPEMEHHBIE TIPEICTABIICHUS 00 OCHOBAX
SBOJIIOUOHHON TEOPUHU, O MUKPO- U
MaKpO3BOJIOLINH,

- IOHSATHE O MOMYJISILIUY U reHO(OoHE,
0COOCHHOCTH T€HETUYECKOT0 aHalIn3a Ha YPOBHE
MOMYJISIUUNA, MEPbl TEHETUYECKOW N3MEHYHUBOCTH
MOMYJISIIIAN: TOJTUMOP(HU3M U TETEPO3UTOTHOCTb,

- COBPEMEHHBIE MPEACTABICHUS O MEXaHU3MAX
SBOJIIOLIMY T€HETHYECKUX CUCTEM Ha
MOMYJISIIUOHHOM YPOBHE ITPOCTPAHCTBEHHOU
CTPYKTYpPHI TeHO(OH/Ia, €0 JMHAMUKHA BO BpEMEHU
Y MOHUMAaHUE NPUYUH U3MEHEHUN, TPOUCXOIALIUX
B reHodoHIIe,

- 3aKOHOMEPHOCTH U3MEHYMBOCTH Pa3HbIX OTJIEIIOB
reHOMa MPO- U SYKapUOT, OCHOBBI MOMYJISILIMOHHON
T€HOMUKH MUKPOOPTaHU3MOB, PACTEHUH,
’KUBOTHBIX U YEJIOBEKA,

- CIy4aiHbIe B CUCTeMaTH4YecKue (DaKkTopEl,
BBI3BIBAIOIINE U3MEHEHNE TeHO(DOH/ 1A TOMYJISIIVH,

YMETB:

know:

- modern ideas about the basics of evolutionary theory,
about micro- and macroevolution,

- the concept of population and gene pool, features of
genetic analysis at the population level, measures of
genetic variability of populations: polymorphism and
heterozygosity,

- modern ideas about the mechanisms of evolution of
genetic systems at the population level of the spatial
structure of the gene pool, its dynamics over time and
understanding of the causes of changes occurring in the
gene pool,

- patterns of variability in different parts of the genome
of pro- and eukaryotes, the basics of population
genomics of microorganisms, plants, animals and
humans,

- random and systematic factors that cause changes in
the gene pool of the population,

be able to:
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- onpenensats xapaktepuctiku JJHK Tex nimm nabix
OTJZIETIOB TeHOMA (TEHETHICCKUE MapKEPHl) U
Pa3HBIX TOIYJISINI, CPABHUBATH UX JPYT C APYTOM,
- TIOJIB30BATHCS TEHOMHBIMH 0a3aMM TaHHBIX,

- OTIPEJCIIATh TCHETUYECKYIO CTPYKTYPY
NOMYJIALNAN,

- MPOBOAMTH MPOTHO3 TEHETUYECKOTO TPy3a
METOJIaMH TOMYJISIIMOHHON TeHOMHUKH
PaccUUTHIBATh OCHOBHBIE TOIYJISIIHOHHO-
TeHeTHYEeCKHEe IMapaMeTpEl,

- PaCCUUTHIBATh T'€TEPO3UTOTHOCT U
TOJIMMOP(HOCTH TOTYJISAIINH,

- OIICHUBATh COOTHOCUTEIFHYIO POITh
MHUKPO3BOJIIOIIMOHHBIX (DAKTOPOB B 3BOJIIOIUH
MOMYJISIUUNA U BUAOB,

BJIAJETh:

- METOJIaMH pacyeTa 4YacTOT TCHOB U T€HOTHUIIOB B
MIOTYJISILIMSX,

- OCHOBaMH pabOTHI C TEHOMHBIMU 0a3aMHU JaHHBIX,
- OCHOBaMHU MaTeMaTH4YeCKOTO MOJIEIINPOBAaHUS
reHO(hOHIOB

- determine the DNA characteristics of certain parts of
the genome (genetic markers) and different populations,
compare them with each other, - use genomic databases,
- determine the genetic structure of populations,

- to predict the genetic load using population genomics
methods, to calculate the main population-genetic
parameters,

- calculate the heterozygosity and polymorphism of the
population,

- to assess the relative role of microevolutionary factors
in the evolution of populations and species,

have skills in:

- methods for calculating the frequencies of genes and
genotypes in populations,

- the basics of working with genomic databases,

- the basics of mathematical modeling of gene pools

Cemectp nzyueHust y4eOHON TUCIIMIUTMHBI, MOLYJIS / 3 3
Semester of study

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

KonnuecTBo ayTMTOPHBIX YacOB U 4acoB 32/58 32/58

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

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

YCTHBII OIpoC, MPOEKT
Ox3ameH

Oral examination, project
Exam
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Cneunanbaocts / Speciality: buonorus / Biology

YueOHas qucuuminHa «@eHoMHKa», MOAYJIb DPeHOMHBINA aHAIN3 U OMOMMU/IKUHI/
Academic discipline «Phenomics», module «Phenomic Analysis and Bioimaging»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

CdopmupoBath y 00y4aromuxcs CUCTEMY 3HAHHIMA O
COBpEeMEHHON ()eHOMHUKE KaK OMOJIOTHYECKOH
JTUCIUTUTIHE, (OKYCHPYIOIICHCS Ha
CHCTEeMAaTHYECKOM HCCIICIOBAaHUU U TITyOOKOM
aHanu3e peHOTHIIOB, UX (POPMUPOBAHHS B
OHTOTCHE3e U MOJTU(UKAIINU B OTBET HA U3MCHEHUS
YCJIOBHM OKpY>KaroIIeH cpeabl

To form a system of students' knowledge about modern
phenomics as a biological discipline focusing on the
systematic study and in-depth analysis of phenotypes,
their formation in ontogenesis and modification in
response to changes in environmental conditions

dopmupyemsbie komnerenimu / The formed
competences

Hcnonb3oBath COBpEMEHHBIE METO/BI
(heHOTUIHPOBaHHS, ¢yopecueHTHON
MHUKPOCKOITUH ¥ XEMIJTFOMUHOMETPHUH JUTS PEIICHUS
(yHIaMEHTAaNbHBIX H NPHUKIAAHBIX  MPOOIeM
Ouosioruy ¥ OMOWHKEHEPUH

To use modern methods of phenotyping, fluorescence
microscopy and chemiluminometry to solve fundamental
and applied problems of biology and bioengineering

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

3HATB!
- yH/1aMEHTaJIbHBIE TIOHATHS M Pa3/IeIIbl
(heHOMUKH, OCHOBHI YCTPOHCTBA U
(YHKIIMOHUPOBAHHUS KITFOUEBBIX (DEHOMHBIX
KOMIUIEKCOB, UCIIOJIb3yEMbIE METOIbI TOTYYEHHS 1
00paboTku peHomHo nHPOpMaIHH;

- OCHOBHBIE MTPOOJIEMBI U TIEPCTIEKTUBBI PA3BUTHS
(eHOMUKH PACTEHUI U KUBOTHBIX, HOBEHIIINE
JOCTH)KEHHS B 001aCTH (PEHOTHITMPOBAHHUS
ITyOOKOT0 KOMITBIOTEPHOTO aHaIn3a (heHOMOB
KHUBBIX CUCTEM.

YMETh:

- UCTIOJIB30BaTh MPAKTUYECKUE MOIXO/IbI aHAITN3a
MoJU(pUKAINK (EHOTHTIAa OPTaHU3Ma B OTBET Ha
abrnotnveckue U OMOTHYECKUE BO3CHCTBUS,

- TeOpeTHIeCKH 000CHOBATH HAOII01aeMOe
BIIMSIHUE PETYISITOPHBIX (PAKTOPOB MPOTPaMM
OHTOT€HE3a U OKpPY’Karoliel cpelbl Ha (EeHOTHIT
HCCIIeAyeMOi OMOJIOrHYeCKON CHCTEMBI;

- BbIIBUT'aTh 000CHOBaAHHBIE THUIIOTE3HI,

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:

- use practical approaches to the analysis of modification
of the phenotype of an organism in response to abiotic
and biotic influences;

- 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 well-founded hypotheses, plan
experimental studies, conduct a comparative analysis of
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IUTAHUPOBATh IKCIIEPUMEHTATbHBIE UCCTICIOBAHUS,
IIPOBOJUTH CPAaBHUTEIbHBINA aHAIU3 JTUTEPATYPHBIX
JAHHBIX U IOIYYEHHBIX PE3yJIbTaTOB B 00JIACTH
(heHOMHUKH.

BIIAJIETh:

- TEXHUKOW aHaJIM3a Hay4HbIX JaHHBIX B 00JacTH
(heHOMUKH; COBPEMEHHON TEPMUHOJIOTHEH,
MpUMEHSIIOIIEHCS B JeHOMHKE PACTCHUH U
XKHUBOTHBIX;

- BOKHEUIIMMHI METOAAMU UCCIIEIOBAHUS
(hEeHOTHITOB M UX KOMITLIOTEPHOTO aHANIN3A;

- HaBBIKaMU 00pabOTKH U TIPEACTABICHHS JAHHBIX

literature data and the results obtained in the field of
phenomics.

have skills in:

- the technique of analyzing scientific data in the field of
phenomics; modern terminology used in the phenomics
of plants and animals;

- the most important methods for studying phenotypes
and their computer analysis;

- processing and presenting data

CemecTp nzydeHus: yaeOHOM JUCIUITIINHBI, MOTYIIS / 3 3
Semester of study

ITpepexBusuts / Prerequisites - -
TpymoeMKoCTh B 3a4€THBIX EUHHLAX (KpeanuTax) / 3 3
Credit units

KonmuaecTBO ayTMTOPHBIX YacOB U 9aCcOB 32/58 32/58

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

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

YcTHBIN 0Ipoc, TECT
OKk3aMeH

Oral examination, test
Exam
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Cneunanbaocts / Speciality: buonorus / Biology

YueOnas qucuuminHa «@ryopeceHTHbIN U JTIOMUHECHEHTHBIH OMOMMUIKUHIY, MOAYIb «DEeHOMHBII aHAIU3 U OMOMMUIKUHD /
Academic discipline «Fluorescent and luminescent bioimaging», module «Phenomic Analysis and Bioimaging»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

DopMUPOBaHKE LIETIOCTHON CUCTEMBI 3HAHUN O
OMOWMUKUHTE, COBPEMEHHBIX TIOJIXOAAX JIJIs
BH3YaJIM3AIMX KUBBIX CHCTEM in Vitro u in vivo,
OCHOBAHHBIX Ha SBJICHUAX (DIIyOPECIICHIIUU U

Formation of a holistic system of knowledge about
bioimaging, modern approaches for visualization of
living systems in vitro and in vivo, based on the
phenomena of fluorescence and bioluminescence

OHOJIIOMHUHUCLIEHIINT
dopmupyemsbie kommerenimun / The formed Hcmonb30BaTh COBPEMEHHBIC metobl | TO use modern methods of phenotyping, fluorescence
competences (beHOTUITHPOBAHUS, dbyopecuentHoit | microscopy and chemiluminometry to solve fundamental
MHUKPOCKOIIUH M XeMITroMuHOMeTpuH it pemienust | and applied problems of biology and bioengineering
(yHIaMEHTAaNbHBIX H NPHUKIAIHBIX  MPOOIeM

Omosoruy ¥ OMOMHKEHEPHUU

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

3HATh:
- 001IIMe PUHIIMITBI, JISKAIINE B OCHOBE
BH3YaJIH3aINN OMOJIOTHYECKUX CUCTEM U
MIPOILIECCOB;

- TEOPETUUECKHUE OCHOBBI (MTYyOPECIICHTHOTO
OMOUMUKUHTA U 0COOEHHOCTH MPUMEHEHHS
(bITyOopeceHTHBIX 30H/I0B B OMOIIOTHY;

- BOKHEHIIINE PUMEPHI UCITOJIb30BaHUS
OMOIIOMHMHECIIEHTHEIX 30HI0B B OMOJIOTHH:
monrdepruH, 3KBOPUH H JIP. CHCTEMBI.

YMETh:

- IPUMEHSTDH Ha MPAKTHUKE 3HAHUS 00 OCHOBHBIX
AKCIIEPUMEHTAIBHBIX TI0JIX0/1aX OMOMMHUKHUHT
- HCIIOJIL30BaTh 3HAHUS O (PU3UKO-XUMHUECKUX
OCHOBaX (DJIyOpPECIECHITMH U OMOIFOMUHECICHIHH
TIpU TI0JI00PE 30HA0B IS OMOIOTHIECKIX
HCCJICIOBAHNT;

- aHAJIM3UPOBATH ITOJTyUYECHHBIC U300PAKEHUS U
rPaMOTHO MPEACTABIIATh PE3yJIbTaThl.

BIIAJIETh:

- MPaKTUYECKUMH HABBIKAMH HCTIOJB30BAHUS

(bIyOpECIEHTHBIX 30H/I0B Ha aKTUBHBIE (DOPMBI

know:

- general principles underlying the visualization of
biological systems and processes;

- Theoretical foundations of fluorescence bioimaging
and features of the use of fluorescent probes in biology;
- the most important examples of the use of
bioluminescent probes in biology: luciferin, equorin, and
other systems.

be able to:

- to apply in practice knowledge about the main
experimental approaches to bioimaging;

- use knowledge of the physical and chemical
foundations of fluorescence and bioluminescence when
selecting probes for biological research;

- analyze the images obtained and competently present
the results.

have skills in:

- practical skills in the use of fluorescent probes for
reactive oxygen species (DHE, DCF);

- Ca?*-equorin luminometry;

- DNA comet technique for determining DNA damage
in eukaryotic cells
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kucnopona (DHE, DCF);

- Metoaukoii Ca?*-5KBOPHHOBOI IIOMUHOMETPHHL
- texaukou JJHK-xkomer 1151 onpenenenus
noBpexaeHuii JIHK B kieTkax sykapuot

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

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

KosnruecTBO ayIMTOPHBIX YaCOB U YaCOB 32/58 32/58

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

YCTHBII OIpoC, TPOEKT
3auer

Oral examination, project
Credit
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Cneunanbaocts / Speciality: buonorus / Biology

Yueonas qucuuminna « iHBa3nuoHHas 0uoJ0rus», MoayJb «l'J106anbpHas IKoI0rus» /
Academic discipline «Invasion biology», module «Global ecology»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

DopMUpPOBaHUE IEIOCTHOTO MPEACTABICHUS O
po0JieMe HEKOHTPOIUPYEMBIX OMOJIOTHUECKUX
WHBA3WH KaK OJTHOW W3 OCHOBHBIX MTPOOJIeM
COBPEMEHHOCTH, OCOOCHHOCTH €€ TPEeIOMIICHHS
MPUMEHUTENBHO K CUTyalluu B benapycu

Formation of a holistic view of the problem of
uncontrolled biological invasions as one of the main
problems of our time, features of its refraction in relation
to the situation in Belarus

dopmupyemsbie kommerenimun / The formed

HpI/IMGHHTL Ha TIIpaKTUKE 3HaHUA O CHUCTEME

To apply in practice knowledge about the system of the

competences OpPraHM4ecKoro MHpa, €ro CTpyktype u | organic world, its structure and organization, the
OpraHHu3aIlvy, BO3MOYHBIX nociencTeusx | possible consequences of the spread of alien species for
pacmpocTpaHeHnsT Jy)KepOoAHBIX BHAOB ¢ menbio | the purpose of ecologically optimal management of
9KOJIOTUYECKH OINITHMAIBHOTO ynpasienust | biological resources
OHMOJIOTHYECKUMH PECypcaMu

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

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

- 00IIYI0 CTPYKTYpPY OMOIIOTHYECKOTO
pasHooOpasus benapycu;

- 0COOEHHOCTH OMOJIOTHYECKOTO 3arpsi3HEHUS
OKpY>Karolllel cpeipl;

- OCHOBHbIE BU/Ibl NHBA3UBHBIX PACTCHHUH,
KUBOTHBIX, TPUOOB ¥ IPpUOOMOT00HBIX OPraHU3MOB
¢opsl, hayHs 1 MUKOOHOTHI benapycu;

- OCHOBHbIE MEXIyHapOIHbIE HOPMAaTHBHBIC aKThl U
MIPOTpaMMBbl, HallEJIEHHBIE HA PEIIeHHE TPOOIeMBbl
WHBa3Uil 4y>KEPOJHBIX BHJIOB;

YMETh:

- WACHTU(QHUINPOBATH OCHOBHBIC BUIbI MHBa3UBHBIX
pacTeHHH, )KUBOTHBIX, TPHOOB M TrPrOOTIOA00HBIX
OpraHu3MoB (IIOPHI, PayHbl © MUKOOHOTHI
benapycu;

- IPOTHO3MPOBATH MMOCIIE/ICTBHS BHEIPESHUS
WHBA3UBHBIX BUJIOB PACTECHU U JKUBOTHBIX B
€CTECTBEHHBIEC SKOCUCTEMBI, UX NIPUCYTCTBHS B
KYJIBTYP(QHUTOLEHO3aX;

BIIAJICTh:

- the general structure of biological diversity in Belarus;
- features of biological pollution of the environment;

- the main species of invasive plants, animals, fungi and
fungi-like organisms of the flora, fauna and mycobiota
of Belarus;

- Major international regulations and programmes aimed
at addressing the problem of invasions of alien species;
be able to:

- to identify the main species of invasive plants, animals,
fungi and fungi-like organisms of the flora, fauna and
mycobiota of Belarus;

- to predict the consequences of the introduction of
invasive plant and animal species into natural
ecosystems, their presence in culture-phytocenoses;
have skills in:

- scientific terminology of this branch of science; - basic
methods of identification of plants, animals, fungi and
fungi-like organisms;
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- HAYYHOW TEPMHUHOJIOTHEH JaHHOI'O pasnena
HayKH; - OCHOBHBIMH METOAaMH WACHTU(UKAINN
pacTeHui, J)KUBOTHBIX, TPHOOB M TPHOOIIOT00HBIX
OpTaHU3MOB;

- 0a30BBIMU HaBBIKAMH OLIEHKW HAPYLICHHOCTH B
pe3ynbTaTe OCyIIeCTBICHUS HHBAa3Hi COOOIIIECTB,
pacueTa HHBa3HOHHBIX PUCKOB U CKOPOCTHU
OKCIIaHCHHU 9YXKXCPOAHBIX BUAOB

- basic skills in assessing disturbance as a result of
community invasions, calculating invasive risks and the
rate of expansion of alien species

CemecTp nzydeHus: yaeOHOWM JUCIUITIINHBI, MOTYIIS / 3 3
Semester of study

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

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 32/58 32/58

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

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

YcrHIi ompoc, pedepar
3auer

Oral examination, essay
Credit
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Cneunanbaocts / Speciality: buonorus / Biology

YueOnas qucuuminHa «OuneMa opraHu4ecKoro Mupa», MoayJb «lJ1o0aabHas IKoJI0Tus» /
Academic discipline «Phyleme of the organic worldy», module «Global ecology»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

[ony4enue 3Hanuit 00 OOIMX MPUHIIMITIAX
(YHKIIMOHUPOBaHUS OMOTHI HA Pa3HBIX YPOBHSX
OpraHu3alyu

Gaining knowledge about the general principles of biota
functioning at different levels of the organization

dopmupyemsbie komnerenimun / The formed

HpI/IMCHHTL Ha TIIPpaKTHKE 3HaHHUA O CHCTEME

To apply in practice knowledge about the system of the

competences OpPraHM4ecKoro Mupa, ero CTpykType u | organic world, its structure and organization, the
OpraHu3aIlny, BO3MOXKHBIX mociencTeusax | possible consequences of the spread of alien species for
pacmpocTpaHeHHs 4y)KepOIHbIX BHIOB ¢ menbio | the purpose of ecologically optimal management of
9KOJIOTHYECKH ONTUMATIBHOTO ynpasnenus | biological resources
OHMOJIOTHYECKUMH PECYpCaMu

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

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

- IOHATHUA TAKCOHA, TAKCOHOMHYECKOU KaTeropuu,
BHJIa KAK OCHOBHOM TaKCOHOMUYECKOUN KaT€roOpuH;
- OCHOBHBIE PUHIUITBI HOMEHKJIATypbl OCHOBHBIX
CHUCTEMATUYECKUX TPYIII KUBBIX OPraHU3MOB;

- METOJMYECKUE TIPUHITAITHI TTIOCTPOCHHUS
COBPEMEHHBIX CUCTEM OPTaHUYECKOTO MUPA;

- OCHOBHBIE HaIpaBIIEHUS (PUIIOIICHOT€HE3a;

- ICTOPHUIO ¥ OCHOBHEIE 3aKOHOMEPHOCTH
(dhopmupoBanus 6uoThl benapycu;

YMETB:

- IPaBWJILHO UHTEPIIPETUPOBATH JaHHbIC
HOMEHKJIATYPHBIX IUTAT;

- UIHTEPIIPETUPOBATH MOJIOKEHUE TAKCOHOB B
CHUCTEME OPraHUYeCKOro MUPA;

BJIAJCTD:

- HAY9HOW TePMHUHOJIOTHEH JaHHOTO pasnuesa
HayKu;

- METOZIaMH TIONCKa, HAKOTUICHHUS U 00paboTKH
Hay4YHOU WH(POPMAIIH I10 33IaHHON TEME;

- OCHOBHBIMU MPaBUJIAMU HAUMEHOBAHUS AKUBBIX
OpPraHU3MOB Pa3HbIX CUCTEMATUUYECKUX TPYIIIL;

- HABBIKAMH PEIIEHUS TEXHUUECKIX MTPOTUBOPEUHNH,

- the concepts of taxon, taxonomic category, species as
the main taxonomic category; - basic principles of the
nomenclature of the main systematic groups of living
organisms;

- methodological principles of building modern systems
of the organic world;

- the main directions of phylocenogenesis;

- the history and main patterns of the formation of the
biota of Belarus;

be able to:

- correctly interpret the data of nomenclature quotations;
- interpret the position of taxa in the system of the
organic world;

have skills in:

- scientific terminology of this branch of science;

- methods of search, accumulation and processing of
scientific information on a given topic;

- basic rules for naming living organisms of different
systematic groups;

- solving technical contradictions that arise in the
process of creating innovations
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BO3HHMKAKOIIMX B IPOLECCC CO3AaHUA WHHOBAIUN

Cemectp nzyueHus y4eOHON TUCIIMTUTMHBI, MOJTYIIS / 3 3
Semester of study

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

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 32/58 32/58

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

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

YcrHbIH omnpoc, pedepar
3auer

Oral examination, essay
Credit
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Cneunanbaocts / Speciality: buonorus / Biology

Yueonas qucuuminia «[I[puHuunsl ynpasjieHus 0H0JI0THYeCKUMHU pecypcaMm», Moayab «['100anbHas 3koa0rusm /
Academic discipline «Principles of Biological Resource Management», module «Global ecology»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

CdhopmupoBats npencTaBIeHIE O COBPEMEHHBIX
MOJIX0/1aX K SKOJIOTMYECKH TPAMOTHOMY
YIpaBJICHUIO OMOJIOIMIECKUMH PECYpCaMH,
o0ecTeYnBalOIIMMHU KakK UX 3P EKTHBHYIO
JKCIUTyaTalyIo, TAK U YCTOMYHUBOE

To form an idea of modern approaches to
environmentally competent management of biological
resources, ensuring both their effective exploitation and
sustainable reproduction

BOCHIPOU3BOACTBO
dopmupyemsbie kommerenimun / The formed IMpumensTe Ha mnpakTuke 3HaHMsA o cucteme | To apply in practice knowledge about the system of the
competences OpPraHM4ecKoro  Mupa, ero CTpykType u | organic world, its structure and organization, the
OpraHHu3aIlvy, BO3MOYHBIX nocienacTeusax | possible consequences of the spread of alien species for
pacmpocTpaHeHHs 4y)KEepOIHbIX BHIOB ¢ menbio | the purpose of ecologically optimal management of
9KOJIOTHYECKH ONTUMATIBHOTO ynpasnenus | biological resources
OHMOJIOTHYECKUMH PECYypCaMu
Pe3ynbrarel 00y4eHus (3HATh, yMETh, BIAICTh) / 3HATh: know:

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

- OCHOBHBIE IPYITITHI 3KOHOMHUYECKH 3HAYUMBIX
pacTeHuid, TpHOOB U KUBOTHBIX (MIPUMEHUTEIBHO K
benapycn);

- OCHOBHBIE METOJIbI OIICHKHU 3aIaCOB PECYPCHBIX
TpYII ¥ BUAOB PACTEHUH, TPHOOB 1 )KHUBOTHBIX;

- OCHOBHBIC YI'PO3bI COXPAaHCHHUIO 1
HCTIOJIb30BaHUIO OMOJIOTHUECKUX PECYPCOB;

- OCHOBHBIC MTyTH ONTUMHU3AIIH XO3IHCTBEHHOTO
HCIIONIB30BAaHUS PECYPCHBIX BUAOB PACTEHUI U
JKUBOTHBIX B paMKaX BEJICHHS JIECHOTO, CENbCKOTO,
PBIOHOTO M OXOTHUYBETO XO3SHCTBA.

YMETH:

- ONPEJCIIATH U 000CHOBBIBATH HOPMBI
AKCIUTyaTallMy Pa3IMYHBIX TPYIII PACTUTENBHBIX U
JKUBOTHBIX PECYpPCOB, MEPHI IKOJIOTHUECKOM
OIITUMU3aITNN YCTOﬁQHBOFO HCIIOJIb30BaHUA
MIPUPOJTHBIX PECYPCOB.

MMETh HaBbIK:

- IPUMCHCHUA MCTOJO0B OIICHKU U pacu€Ta HOpM

- the main groups of economically important plants,
fungi and animals (in relation to Belarus);

- basic methods for assessing the reserves of resource
groups and species of plants, fungi and animals;

- the main threats to the conservation and use of
biological resources;

- the main ways to optimize the economic use of
resource species of plants and animals within the
framework of forestry, agriculture, fishing and hunting.
be able to:

- determine and substantiate the norms for the
exploitation of various groups of plant and animal
resources, measures for environmental optimization of
the sustainable use of natural resources.

have skills in:

- application of methods for assessing and calculating
operating standards based on the available data on the
number and biological potential of the species

45




OKCILTyaTallui UCXOAs1 N3 UMCIOIIUXCA JaHHBIX O
YUCIIEHHOCTH W OWOJIOTHYECKOM IIOTCHIIMAJIC BUA

Cemectp nzyueHus y4eOHON TUCIIMTUTMHBI, MOJTYIIS / 3 3
Semester of study

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

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 32/58 32/58

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

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

YcrHbIH ompoc, pedepar
3auer

Oral examination, essay
Credit
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Cneunanbaocts / Speciality: buonorus / Biology

Yueonas qucuuminna «®@unocodus 1 MeTOI0I0THA HAYKIDY/
Academic discipline «Philosophy and Methodology of Science»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

CdhopmupoBats KyIbTypy HUIOCOPCKO-
METOAOJIOTUYECKOTO OCMBICIICHUS aKTyaJbHBIX
po0JieM 4enoBeka U o0riecTsa, GyHIaMeHTaATbHON
U TIPUKJIAJHON HAYKH, pa3BUTHA TEXHUKH U
TEXHOJIOTH B YCIIOBHUAX HU(DPOBU3ALNN
COBPEMEHHOH KYJIbTYpHI

To form a culture of philosophical and methodological
comprehension of topical problems of man and society,
fundamental and applied science, the development of
engineering and technology in the context of
digitalization of modern culture

dopmupyemsbie kommerenimun / The formed
competences

HpI/IMeHHTL METOABl HAYYHOI'O IIO3HAHUA B
HCCHCHOB&TGHBCKOﬁ ACATCIIBHOCTH, TCHEPUPOBATH U
PCATMN30BLIBATH MHHOBAITMOHHBLIC UJICHU

Apply the methods of scientific cognition in research
activities, generate and implement innovative ideas

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

3HATB!
— ¢umnocockre 1 MUPOBO33PEHUYECKUE MTPOOITEMBI
B KOHTEKCTE [IECHHOCTEH COBpEeMEHHON
[UBIIIN3AIINY;

— KOHIIENTYyaJIbHBIE MOJIETH (PHIOCOPCKO-
METO0JIOTUYECKOTO aHaIN3a HAYKH;

— ¢unococko-MeTo0I0rHYECKUE TTPOOISMBI
JHMCIHUIUIMHAPHOOPTaHM30BaHHON HAYKU;

— KOHIIETITyaJIbHOE COJIepKaHUE U METOJIOJIOTHIO
MCKIUCHUITIMHAPHBIX U TPAHCAUCIHUIIIIMHAPHBIX
HarpaBJIeHUH COBPEMEHHOH HAYKH;

— KOMIDIEKC CHUCTEMHBIX METOJI0B U (hritocodcko-
MCTOJOJIOTHYCCKUX MMPUHIHUIIOB COBPEMEHHOTO
HAYYHOT'O UCCIIEJOBAHMUS H COJIEpKaHHE
crienu(UKU UX TPUMEHEHUS B PO ECCHOHATBHON
JEeSITEIIbHOCTHY;

— cojiep’KaHHe KOHIIEITYalIbHOTO arnapara u
METOJIMKH U3 00JIaCTH TEOPHU U TIPAKTUKU
apryMeHTalUH.

YMETB:

— aHaAJIM3UPOBATh M OLICHUBATH COJICPKAHHE U
ypOBeHb PHII0cO(PCKO-METOI0IOTNIECKHX

po0JIeM IPH PEIICHUH COITMAIBHBIX U

know:

— philosophical and ideological problems in the context
of the values of modern civilization;

— conceptual models of philosophical and
methodological analysis of science;

— philosophical and methodological problems of
disciplinary-organized science;

— conceptual content and methodology of
interdisciplinary and transdisciplinary areas of modern
science;

— a set of system methods and philosophical and
methodological principles of modern scientific research
and the content of the specifics of their application in
professional activity;

— the content of the conceptual apparatus and
methodology in the field of theory and practice of
argumentation.

be able to:

—to analyze and evaluate the content and level of
philosophical and methodological problems in solving
social and professional problems;
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npodecCHOHANBHBIX 3a1a4;

— MCIIOJIb30BAaTh B IPOGeCCHOHAIBHON
HACCIEA0BATEIbCKON U NIEAArOTHYECKOU
JESITEIbHOCTHU 3HAHUS O Pa3BUTHU COBPEMEHHBIX
¢dunocopckux HarpaBICHUH;

— IIPOBOJUTEL KPUTHICCKUH aHAIIN3, 0000IICHUE 1
CHCTEMaTH3alUI0 HayYHOH HHpOpMaluHy,
MIOCTaHOBKY Li€JIel HCCIeJ0BaHUs U BBIOOD
ONITUMAJIbHBIX IyTEH U METOAOB MX JTOCTH)KEHUS;
— pa3pabaTbIBaTh HOBBIE METO/IbI UCCIICIOBAHUS
NPUMCHHUTECIBHO K HAYYHOMY, HAYUHO-
MIPOU3BOJCTBEHHOMY U IIE€AArOrMYECKOMY
IPO(UITIO TEeATENHHOCTH;

— IIPOBOJUTH HAYUHBIC UCCICAOBAHUS IIPU
COOJIIOJICHUY TIPUHITUIIOB aKaIeMHYCCKOM STHKH,
MIPU3HAHMS TMYHON OTBETCTBEHHOCTH 3a LIEJH,
CpeZCTBa, pe3ybTaThl HAyYHOH paboThI;

— MPOSIBIISITH CIIOCOOHOCTh K TBOPYECTBY U
HayYHOMY ITOMCKY B KOHTEKCTE
MEXIUCIUIUIMHAPHOT'O MOIX0/1a K PELICHHIO
MPAKTUKO-OPUCHTUPOBAHHBIX 1 (I)YH):[aMeHTaJ'IBHBIX
Hay4HBIX poOIeM.

BJIaJIETh:

— 633OBBIMI/I HAay4YHO-TCOPECTUYCCKNMHU 3HAHUAMU
AJi p€ICHUA TCOPETUYCCKUX U IMMPAKTHUYCCKUX
3ajad4;

— CHUCTEMHBIM U CPaBHUTEILHBIM aHAIIU30M;

— FEpMCHEBTHYCCKHUM METOIOM;

— KOMIIApaTHUBHBIM METO/IOM;

— MCCIIE0BATEILCKIMU HaBBIKAMU;

— HaBbIKaMH OLICHUBAHUA MEPCIIEKTUB Pa3BUTHUA
BaKHEHUIITNX COIIMAJIbHBIX U DTHOHAITMOHAJIBHBIX
pobJeM B TI00aIH3UPYIOLIEMCs MUPE B
KOHTEKCTE NMpobJeMaTHKH (Gritocoun Kpusuca.

— to use knowledge about the development of modern
philosophical trends in professional research and
pedagogical activities;

— to conduct a critical analysis, generalization and
systematization of scientific information, to set research
goals and choose the best ways and methods to achieve
them;

—to develop new research methods in relation to the
scientific, scientific, industrial and pedagogical profile
of activity;

— conduct scientific research in compliance with the
principles of academic ethics, recognition of personal
responsibility for the goals, means, results of scientific
work;

—to show the ability to creativity and scientific research
in the context of an interdisciplinary approach to solving
practice-oriented and fundamental scientific problems.
have skills in:

— basic scientific and theoretical knowledge for solving
theoretical and practical problems;

— system and comparative analysis;

— hermeneutical method;

— by the comparative method;

— research skills;

—skills in assessing the prospects for the development of
the most important social and ethno-national problems in
a globalizing world in the context of the problems of the
philosophy of crisis.
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Cemectp uzyueHust y4eOHON TUCIMIUIMHBI, MOIYIIS / 1,2 1,2
Semester of study

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

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 72/52 72/52

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

YcTHBIM 0Npoc, KOIOKBUYM, TECT
DK3aMeH

Oral questioning, colloquium, test
Exam
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Cneunanbaocts / Speciality: buonorus / Biology
Y4yeonasn quciuninHa « MHOCTPAHHBIH SI3BIKY»/
Academic discipline «Foreign language»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

OcymiecTBiieHHE MPOPECCHOHAITBLHOM
KOMMYHHKAIIMH Ha HHOCTPAHHOM SI3bIKE B HAYYHOU

Implementation of professional communication in a
foreign language in the scientific field

cthepe
dopmupyemsbie komnerenimun / The formed Ob6ecnieunBarthb KOMMYHHKAIIHH, nposBiATe | Provide communication, show leadership skills, be able
competences JUIEPCKHE  HaBbIKM, OBITh  cmocoOHbiM K | to build teams and develop strategic goals and objectives
KOMaH1000pa30BaHHUIO " paspabotke | Understand and analyze professional texts in a foreign

CTpaTermyecKuX Ieyel u 3a1ad

YCTHYIO ¥ TMHCHMECHHYIO
WHOCTPAaHHOM S3bIKE B y4eOHOM,
COLMAIbHO-KYJIBTYPHOHU chepax oOIeHus

[lonumarpe u aHanM3MPOBaTH MpPOQECCHOHATBLHBIC
TEKCTbl HAa HHOCTPAHHOM $3bIKE, OCYILECTBISAThH
KOMMYHHKAallUd ~ Ha
Hay4YHOH U

language, carry out oral and written communication in a
foreign language in the educational, scientific and socio-
cultural spheres of communication

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

3HATh:

- TEPMUHOJIOTUYECKUE SOUHULBI HAYyYHOU cepsl B
paMKax TEMaTHKH BBITTOJHAEMOTO UCCIIEIOBAHNUS;
- CHIOCOOBI ¥ TPUEMBI YTEHHS Ha MHOCTPAHHOM
SI3BIKE C MTOJTHBIM U TOYHBIM IOHUMaHHUEM
CMBICJIOBOI'O COJIEpXKaHUs (U3yUarollee YTEHUE) U C
[TOHMMAaHHEM OCHOBHOT'O COJIEPAHHS HAyYHOTO
TEKCTa (O3HAKOMHUTENILHOE YTCHUE);

- CTPYKTYPHO-5I3bIKOBBIE U KaHPOBO-
CTHJIICTUYECKUE OCOOCHHOCTH HAYYHBIX THUIIOB
TEKCTOB, B TOM 4HCIIE pedepaTa u pe3ome;
peueBbIe KiuIle, He00X0AUMBIE JIJIsl COCTaBIICHHS
pedepaTa 1 pe3roMe HaydHOTO TEKCTa;

- cnenu(UKy PeYeBOro MOBEICHUS B cepe
HAY4YHOTO OOLICHUS;

YMETbh:

- MIOHUMATh AyTEHTHYHBIE HAyYHBIE TEKCTHI C
Pa3NUYHON MOJTHOTOH, TTyOMHOM U TOUHOCTHIO B
3aBUCHUMOCTH OT BHJIA YTEHUS (M3yvarolee u
03HAKOMHTEIHHOE YTCHHE);

know:

- terminological units of the scientific sphere within the
subject of the research being performed;

- ways and techniques of reading in a foreign language
with a complete and accurate understanding of the
semantic content (learning reading) and with an
understanding of the main content of a scientific text
(introductory reading);

- structural-linguistic and genre-stylistic features of
scientific types of texts, including abstracts and resumes;
speech clichés necessary for compiling an abstract and a
summary of a scientific text;

- the specifics of speech behavior in the field of
scientific communication;

be able to:

- understand authentic scientific texts with different
completeness, depth and accuracy depending on the type
of reading (study and introductory reading);

- to identify the supporting semantic blocks in the read
authentic text in a foreign language on scientific and
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- BBIWICHSTH OMOPHBIC CMBICIIOBBIC OJIOKU B
MPOYNUTAHHOM ayTEHTUYHOM TEKCTE Ha
WHOCTPAHHOM SI3bIKE HAYYHOW M HAYYHO-
MOMYJISIPHOM TEMAaTHKH, BBISIBJIATh JIOTHYSCKUE
CBSI3H MEXJTy HUMU;

- IepeaBaTh 1 KOMMEHTHPOBATh Ha HHOCTPAHHOM
SI3BIKE OCHOBHOE COJICPIKaHUE MPOYUTAHHOTO
TEKCTa,;

- OCYIIECTBISATh YCTHYIO PE3CHTAIUIO, BECTH
Oecely ¥ apryMEHTUPOBAHHO BBIPAXKATh TOUKY
3peHI/I$1 Ha I/IHOCTpaHHOM A3BIKC I10 TEMC
BBIMOJIHAEMOT'O HAYYHOT'O HCCIICI0OBAHYIS,
COCTABIIATh PA3JIMYHBIC THIThI HAYYHBIX TEKCTOB Ha
I/IHOCTpaHHOM A3BIKEC C y‘ICTOM nux CprKTypHO'
A3BIKOBBIX U )KaHpOBO'CTI/IJ'II/ICTI/I‘ICCKI/IX
0COOEHHOCTEM;

BJIAJICTh:

- JICKCUYCCKUMHU, FpaMMaTI/I‘IeCKI/IMI/I,
sororpapuuecKiUMy ¥ (POHETHUECKUMU HOPMaMH
M3y4aeMOr0 HHOCTPAHHOTO s3bIKa B 00bEME,
JIOCTATOYHOM JIJIsl OCYILECTRIICHUS PEUCBOM
JIeSITENIBHOCTH B cepe HAYyIHOTO OOIICHHUS;

- CTpATEeTHsIMUA U3YYArOIIEr0 U 03HAKOMHUTEILHOTO
YTEHUS HAYYHOU JIMTEPATYPBl HA UHOCTPAHHOM
S3BIKE;

- criocobamMu U preMaMu KOMIIPECCHU
rH(pOpMAaIH, U3BIIEKAEMOU U3 TEKCTOB HAYYIHOM
TEMaTHKH, U €€ MOCIICAYIOICH repeiayn Ha
WHOCTPAHHOM SI3bIKE;

- HOpMaMH BEJICHUS HAyYHOTO JAWaJiora/HayqHOH
ZII/ICKYCCI/II/I Ha I/IHOCTpaHHOM SI3BIKC

popular science topics, to identify logical connections
between them;

- convey and comment in a foreign language on the main
content of the read text;

- make an oral presentation, conduct a conversation and
reasonably express a point of view in a foreign language
on the topic of the scientific research being carried out;
compose various types of scientific texts in a foreign
language, taking into account their structural-linguistic
and genre-stylistic features;

have skills in:

- lexical, grammatical, logographic and phonetic norms
of the studied foreign language in the amount sufficient
for the implementation of speech activity in the field of
scientific communication;

- strategies for studying and introductory reading of
scientific literature in a foreign language;

- methods and techniques of compression of information
extracted from scientific texts and its subsequent
transmission in a foreign language;

- norms for conducting a scientific dialogue/scientific
discussion in a foreign language

CeMecTp u3ydeHus1 y4eOHOM TUCIIMITIMHBI, MOIYJIS /
Semester of study

1,2

1,2

Ipepexsusutsl / Prerequisites

WNHocTpaHHBIN SA3BIK

Foreign language
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TpynoeMKoCTh B 3aUeTHBIX eAMHUIIAX (KpeauTax) / 4 4
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 96/46 96/46

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

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

Pedepart, ycTHBII opoc, TICHMEHHBIH TTEPEBOI,
Ox3ameH

Essay, oral questioning, written translation
Exam
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Cneunanbaocts / Speciality: buonorus / Biology

YyeboHas nucuumiInHa «OCHOBBI HH(POPMAITMOHHBIX TEXHOJIOTH i/

Academic discipline «Fundamentals of Information Technolog

y»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

dopmupoBaHNE YMEHHS pelIaTh HAy4YHO-
HCCIIEeI0BATEIbCKUE U MHHOBALIMOHHBIE 3a/1a4H Ha
OCHOBE IIPUMEHEHUSI COBPEMEHHBIX
WHGOPMALMOHHBIX TEXHOJIOTUH

Formation of the ability to solve research and innovation
problems based on the use of modern information
technologies

dopmupyemsbie komnerenimu / The formed
competences

Pemars Hay4YHO-UCCJIEI0BATEIbCKUE u
WHHOBAllMOHHBIC 334l HAa OCHOBE INPHMEHEHHUS
nHGOPMALMOHHO-KOMMYHHUKAIIMOHHbBIX TEXHOJIOTHH

Solve research and innovation problems based on the
use of information and communication technologies

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

3HATB!
- COBpEMEHHbBIE ONePAIIHOHHBIE CUCTEMBI H
MIPUKJIAIHBIE TIAKETHI IPOrPaMM;

- OCHOBBI CETEBBIX TEXHOJOIUH U CEPBUCOB
riobankHON KOMITBIOTEpHO#H ceT VIHTEpHET;

- MPOOJIEMBI 3aIIUTHI HHPOPMAINH B KOMITBIOTEPaX
1 KOMITBIOTEPHBIX CETSX;

YMETh:

- HAXOJIUTh C TIOMOIIBIO CETEBBIX TEXHOJIIOTHH U
CEpBHUCOB TI100aJIbHOI KOMIIBIOTEPHOM ceTH
HHuTepHeT HEOOX0IMMYIO HH(DOPMAILIHUIO;

BIIAJICTh!

- HaBBIKaMU paboThI ¢ OCHOBHBIMH NPOIPaMMHBIMU
MPOAYKTaMU MH()OPMALIOHHBIX T€XHOJIOTHHA:
TEKCTOBBIMH, I'PaUUECKUMU PEIAKTOPAMH U
TaOJIMYHBIMU [IPOLIECCOPaMH, 0a3aMM JaHHBIX,
CpeACTBaMH MOATOTOBKHU NMPE3eHTALMN U
CpeICTBaMH TMOJJICPIKKH MaTEMAaTUIECKUX
BBIYHMCIICHH;

- OCHOBHBIMH METO/IaMH MaTeMaTHUECKOT'O
MOJICJIMPOBAHUS M ONITUMH3AIINY TP PEIICHUN
MIPUKIIAJIHBIX 33124 B Pa3INYHbIX PEIMETHBIX
o0nacTsx

know:

- modern operating systems and application software
packages;

- the basics of network technologies and services of the
global computer network Internet;

- Problems of information protection in computers and
computer networks;

be able to:

- find the necessary information using network
technologies and services of the global computer
network Internet;

have skills in:

- working with the main software products of
information technology: text, graphic editors and
spreadsheet processors, databases, tools for preparing
presentations and tools for supporting mathematical
calculations;

- the main methods of mathematical modeling and
optimization in solving applied problems in various
subject areas

Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOIYIS /
Semester of study

1
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[MpepexBusutsl / Prerequisites

TpymoeMKoCTh B 3a4€THBIX SIUHUIAX (KpeanuTax) / 2 2
Credit units

KonndecTBO ayAMTOPHBIX YacCOB M YacOB 50/22 50/22
camocTosTeapHOM pabotsl / Academic hour of

students' class work, hours of self-directed learning

TpeGoBanns u GOpPMBI TEKYIIEH 1 TPOMEKYTOUHON Pedepar Essay
arrecranmu / Requirements and forms of current and 3auer Credit

interim certification
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