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Cneunanbaocts / Speciality: buonorus / Biology

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

Kpatkoe conepxanue y4eOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

OcHOBHBIE  DJTambl  pa3BUTHUS  OEIOpPYCCKOU
rOCyNapCTBEHHOCTH; OCHOBBI T'OCYIapCTBEHHOIO
npaBa Pecniyonuku benapyce; Benapycs Ha cTbike
KyJbTYp U IMBHIN3AIUI

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

dopmupyemsbie kommerenimu / The formed
competences

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

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

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

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

YMETh:

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

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

be able to:

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

have skills in:
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Oenopycckod — Hamu®; - [POAHaIM3HPOBAThH
OCHOBHBIE (DaKTHI U COOBITHS ICTOPUH OEIOPYCCKOM
rOCYJapCTBEHHOCTH, JIaTh UM OICHKY;

BIIAJICTh:

- 0a30BBIMH HAYYHO-TCOPCTHUYCCKUMHU 3HAHHSIMH
JUIL pEIICHHUS] TEOPETHYECKHUX M TPAKTHUSCKUX
3aJ1ay; - HaBBIKAMU CHUCTEMHOTO U CPABHUTEIILHOTO
aHanM3a; - WCCIEJOBaTeIbCKIMUA HAaBBIKAMH; -
MEXKTUCIUIUIMHAPHBIM ~ TIOAX0J0OM K  PEIICHUIO
pooyeM

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

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

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

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 54/54 54/54

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

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

DBPHUCTHYECKOE 33JIlaHNe, aHATUTUYECKUIA OTYIET,
YCTHBIE OMIPOCHI
OK3aMeH

Heuristic task, analytical report, oral examination
Exam




Cneunanbaocts / Speciality: buonorus / Biology

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

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

dunocodus u MHUPOBO33PEHHE; TeHE3HC
¢unocopckoro 3HAaHUS; OCHOBHBIC HAIPABICHUS
dbumocodum; punocodckoe OCMBICIECHHE MPOOIEM
ObiTus;  Qunocodckas  aHTPOIOJOTHS;  TEOPHs
Mo3HaHUs U GUII0coOPus HAYKH

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

dopmupyemsbie kommerenimun / The formed
competences

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

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

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

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

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

AHTPOIIOJIOTHH U (PIITOCO(HH CO3HAHUS; - OCHOBHEIE
XapaKTEPUCTUKU TI03HABATEILHON NEATEIHHOCTH,
BakHelmme Guocockue METOABl U PETYIIATUBBI
HAay9IHOTO WCCIICJIOBAHUS; - OCHOBHBIC KOHIICTIIIHH
(OYHKIMOHUPOBAHWSI W Pa3BUTHS OOIIECTBA; -
0a30Bble IIEHHOCTH COBPEMEHHOH KYyJIbTYpBI;, -
rI00anbHBIE TPOOJIEMbI COBPEMEHHOCTH, OCHOBHEIC
CTPATETHUU U NIEPCIIEKTUBBI X Pa3pEIICHNUS;

know:

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

be able to:

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

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

BIalETh:

= 6a3OBI)IMI/I HAay4YHO-TCOPCTUYCCKUMHU 3HAHUAMU
JUIL pELICHUs] TEOPETHUECKHMX M MPAKTHUYECKHX
3aJa4; - HaBbIKAMH CHCTEMHOT'O U CPaBHUTEIHLHOI'O
aHaln3a; - MCCIeAOBaTEIbCKUMHU HaBBIKaMU; -
HaBBIKAMM MEXIUCUUIUIMHAPHOTO IIOAX0Ja IIpHA
petIeHnr IpodIeM.

the analysis of socio-cultural and socio-professional
problems and situations; - characterize the leading
philosophical ideas of the modern scientific picture of the
world, broadcast and popularize them;

have skills in:

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

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

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

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 54/54 54/54

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

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

VY CTHBIN OIpOC, MPOEKT
OKk3aMeH

Oral examination, project
Exam




Cneunanbaocts / Speciality: buonorus / Biology

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

Kparkoe conepikanue yaeOHON TUCIUILIMHBL, Moaysisi | [lonuthueckass skoHomusi; skoHomuueckas u | Political Economy; economic and political systems of
/ Brief summary MOJIUTHYECKas CHCTEMBI oOmiecTBa; miobanbHas | society; Global Political Economy

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

competences

SKOHOMMYECKYIO CHCTEMY OOIIeCTBa B €€ INHAMUKE,
3aKOHBl €€ (DPYHKIMOHMPOBAaHMSA M Pa3BUTHUS IS
IIOHUMAaHUs (akTopoB BO3HMKHOBEHUS u
HaIIpaBJICHUN Pa3BUTHUS COBPEMEHHBIX COLIUAIIBHO-
9KOHOMHMYECKHX  CHCTEM, HMX  CIIOCOOHOCTH
YIIOBIETBOPATh TIOTPEOHOCTH JIOZCH, BBISBIATH
(dakToppl M MEXaHM3MBI  TOJHTHYECKUX |

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

PE3YJIbTATUBHOCTHU SKOHOMHYECKOM MOJIUTHUKHU

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

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

3HATh:

- TIOHATHE, CYIIHOCTb, CTPYKTYPY 3KOHOMHKH; -
SKOHOMHUYECKHE  3aKOHBI u COBPEMEHHBIE
3aKOHOMEPHOCTH; - METOJbl M3MEPEHUS U OLICHKH
COCTOSIHMSI HAIlMOHAJIbHOM SKOHOMHKH; - OCHOBHBIE
9KOHOMMYECKHE (HOpMalMy, BUIBl SKOHOMHUYECKUX
ciucreM oOmiecTBa M MOJUTUYECKOTO YCTPOWMCTBA
HaIlMOHAJBHBIX TOCYIAPCTB; - 0a30BBIE KATETOPUU U
MTOHSTHSA COBpEMEHHON TEOTIOJINTUKN u
F€O9KOHOMUKH; -  COBPEMEHHBIE  TPaKTOBKH
I00aTM3aIiH ¥ PErHOHAIN3aNH, 3aKOHOMEPHOCTH
MTOJINTUKO-9KOHOMUYECKIX IIPOLIECCOB B
r1100aJIbHON 9KOHOMHUKE;

YMETB:

know:

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

be able to:

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




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

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

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

have skills in:

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

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

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

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 54/54 54/54

camocrosiTenbHON 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

YCTHBII OIpoC, MPOEKT
OKk3aMeH

Oral examination, project
Exam




Cneunanbaocts / Speciality: buonorus / Biology

YyeoHasi nucuuniinna « AHocTpaHHbBI# SI3bIK», JIMHIBUCTHYECKHIT MOTYJIb /

Academic discipline «Foreign language», Linguistic module

Kpatkoe comepxanne y4eOHOM JUCIIUTIINHBI, MOIYIIS
/ Brief summary

Pa3BrTHE HHOS3BIYHOTO KaTETOPHAIBHOTO alapara
JUISL OCYILECTBICHUSI NIEIOBBIX U MEKIUYHOCTHBIX
KOHTaKTOB, a TAaK)K€ HaBBIKOB COLIMOKYJIHTYPHOTO U
COLMAILHO-IOJUTHYECKOTO OOIIEHMS

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

dopmupyemsbie kommerenimun / The formed
competences

Ocy1mecTBIsATh KOMMYHHKAlMd Ha WHOCTPAaHHOM
A3BIKC I PCIICHUA 3aJad MCEKIMYHOCTHOTO U
MEXKYJIbTYPHOT'O B3aUMOJEHCTBUSI.

Hcnons3oBaTh Ha MNpPaKTUKE MNPUHATBIA B Cpene
CTEUAINCTOB-O0HMOJIOTOB MOHSATHIHO-
KaTeFOpI/IaJII)HI:Jﬁ arrapar Ha OJHOM nu3
HWHOCTPAHHBIX SI3bIKOB M JJATUHCKOM SI3BIKE

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

Practical application of the conceptual and categorical
framework accepted among biology specialists in one
foreign language and Latin

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

3HATh:

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

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

know:

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

be able to:

- perceive by ear and understand authentic foreign
language speech of various communicative-situational
and modal-pragmatic varieties; - read authentic texts of a
professional orientation with different levels of
understanding of the information contained in them; -
translate authentic texts in the specialty from a foreign
language into their native language using a dictionary and
reference books; - build a monologue statement and
implement dialogical speech interaction adequately to
situations of official and informal communication within
the subject and thematic content of the academic
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BBICKa3bIBAHUEC U PEATH30BBIBATH JIUAJIOTHUECKOC
pedueBoe B3aMMOJICHCTBHE aJICKBATHO CHUTYaIHSIM
opHUITHATHPHOTO W HEOQHUIIHATHLHOTO OOIIECHUS B
npeneaax MpeaIMETHO-TEMaTHIeCKOTO COJIEPIKAHUS
y4eOHOW JUCHMIUIMHBI; - W3JIaraTh MbBICIH B
MMUCbMEHHONW (opMe (JTMYHOE ITHMCHMO, IEJIOBBIC
OyMaru, aHHOTAIIUY U JIP.); - PEAIU30BbIBATh YCTHOE

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

BIIAJIETh!

- CTpaTerusiMM KOMMYHHUKAaTHBHOTO IOBEICHHS; -
CpeAcTBaMH U MpHEMaMH YCTHOI'O/IIMCbMEHHOTO
pe4eBOro B3auMOJEHCTBHS B pa3IMUHBIX CUTYaLHsAX

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

have skills in:

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

po(hecCHOHATIBHOTO OOIICHHUS; -

KOMITCHCATOPHBIMH CTPATETHSIMH; - CTPaTETHSIMHU

OCYILECTBIICHUS CaMOCTOSITEIBHOM yueOHo-

I1I03HABATEJIBHOMN JESITEIbHOCTH
Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MO / 1-3 1-3
Semester of study
IpepexBusutsl / Prerequisites - -
TpymoeMKoCTh B 3a4€THBIX eUHHIAX (KpeanuTax) / 9 9
Credit units
KonmuecTBO ayTMTOPHBIX YacOB U 9acOB 180/156 180/156

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

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

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

Oral questioning, assessment, essays
Credit, exam
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Cneunanbaocts / Speciality: buonorus / Biology

YyeGHasi TUCHUIVINHA «JIaTHHCKU A3BIKY, IMHIBUCTHYECKHIT MOTYJIb /

Academic discipline «Latin», Linguistic module

Kpatkoe conepxanue yaeOHON
JTMCIMIUIMHBI, Moyt / Brief summary

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

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

dopmupyemsbie komnerenimu / The formed
competences

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

Hcnons30BaTh HA NPAKTUKE MIPUHATHIA B CPEJE CHELIUAIACTOB-
OMOJIOTOB MOHATHIHO-KATETOPUANIGHBIH armnapaT Ha OJHOM H3
MHOCTPAaHHBIX A3BIKOB M JJATHHCKOM SI3BIKE

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

Practical application of the conceptual and categorical
framework accepted among biology specialists in one
foreign language and Latin

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

3HATB!
- (QoHeTnveckyro cHUCTEMy W TIPOM3HOCHUTEIILHBIE HOPMEI
JIATUHCKOIO $I3bIKA; - TPaMMaTHYECKHE OCHOBBI HMMEHHOIO
CJI0BOOOPA30BaHMS; - OIPECIICHHBII MUHUMYM NpPOQUIBHOM

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

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

JIATMHCKOW OMOJIOTMYECKOH TEpPMHUHOJIOTUEH (300JI0THYECKOH,

know:

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

be able to:

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

have skills in:

Latin biological terminology (zoological, botanical,
microbiological, cytological, anatomical, etc.); -

11




0OTaHMYECKOW, MHKpPOOMOJOTMYECKOH,  IMTOJIOTHYECKOii, | constructing professional Latin terms and translating
AHAaTOMHYECKOW ¥ [p.); - HaBbIKaMu KOHCTpyHupoBanus | them into Russian.

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

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

Ipepexsusutsl / Prerequisites - -

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

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

TpeboBanust U GOPMBI TEKYILECH U VYCTHBII 0MPOC, KOHTPOJILHBIE PAOOTHI Oral questioning, assessments
MPOMEKYTOYHOM aTTectanuu / 3auer Credit
Requirements and forms of current and
interim certification
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Cneunanbaocts / Speciality: buonorus / Biology

Yueonas nucuuminna «Heopranuyeckas XumMusi», MOAYJIb « XuMusD» /
Academic discipline «Inorganic chemistry», module «Chemistry»

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

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

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

dopmupyemsbie kommerenimun / The formed
competences

[IpuMeHATE OCHOBHBIE TOHSTHA, 3aKOHBI, TEOPUH
HEOPraHW4YeCcKOd U OpPraHuyecKod  XHUMHHU,
(hM3UYECKOM, KOJUIOUIHOM, aHATMTUICCKON XUMUH,
3HaHUSI CTPYKTYPHI, PU3HKO-XUMUYECKUX CBOWUCTB U
nyTeil MmerabonM3Ma XUMHUYECKUX KOMIIOHEHTOB,
BXOJIIMX B COCTaB >XUBBIX OPraHU3MOB, I
pelIeHns MPaKTHYECKUX 3a/1a4 MpoecCHOHANBHON
JESTEIBHOCTH

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

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

3HATh:

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

YMETh:

- WCIIONb30BaTh 3HAHUE CBOWCTB BEIUIECTB B
HayYHO-WH)KCHEPHOH  paboTe; -  NPUMEHSTh
H3YUYCHHBIC 3aKOHBI U ITIOHATHUA IIPU XapaKTCPUCTUKE
COCTaBOB, CTpPOGHUS ©  CBOMCTB  BEUIECTB,

XUMHUUYCCKHUX peaKI.[Hf;I, CIoco00B MOJIyUYCHUA

know:

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

be able to:

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

BJIAJICTh:

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

laboratory equipment and chemicals, conduct a chemical
experiment;

have skills in:

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

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

120/96 120/96

KonndecTBo ayIMTOPHBIX YaCOB U 4acOB
camocTosTenbHoi pabotsl / Academic hour of
students' class work, hours of self-directed learning

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

VYcTHBIN 0npoc, KOHTPOJIbHAS padoTa, TECThI
DK3aMeH

Oral questioning, assessment, tests
Exam
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Cneunanbaocts / Speciality: buonorus / Biology

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

Academic discipline «Organic chemistry», module «Chemistry»

Kpatkoe conepxanne y4eOHOM AUCIATLIINHEL,
moxyns / Brief summary

[lecTnuneHHble r€TEPOLUKIIBI C OTHUM T€TEPOATOMOM.

Krnaccudukamms 1 HOMEHKIATypa OPraHUIeCKIX COCTUHEHHN.
W3omMepusi opraHudecKkuX coequHeHU. XuMmudeckas CBA3b.
B3auMHoe BiusSHHE aTOMOB B OPraHUYECKUX COCIUHCHUSX.

Kimaccndukamms  peakuii  OpraHMYECKHX  COCTUHEHHI.
Ankanpl. [lukmoankanel. ANKeHBl. ANKaaueHBl. AJKHHEL
ApomaTtudeckue YTIIEBOJAOPOIBI (apensr).
l'amorennponsBomHbIe  yriaeBogopoaoB. CroHpTH, (EHOJBI,
mpocThie dQUpbl. THOMBL. AMHUHBI, 1Ha30- U a30COCTUHECHHUS.
KapOoHunbHbIe COEINHEHNUS. KapGoHoBsie KHUCJIOTEL
OYHKIMOHAILHBIC  MPOU3BOAHBIE  KapOOHOBBIX  KHCJIOT.

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

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

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

competences HEOpraHMYeCKOW | oOpraHuMueckodl xumuM, (usnueckoii, | and organic chemistry, physical, colloidal, analytical
KOJUIOW/IHOW, aHAJINTHYECKOW XHMHM, 3HAHUS CTPYKTYphI, | chemistry, knowledge  of the  structure,
GU3UKO-XUMHYECKUX  CBOMCTB W myredt  Mmerabommsma | physicochemical properties and metabolic pathways
XAMHYECKUX KOMIIOHGHTOB, BXOAsAIMX B cocraB kuBbix | Of chemical components that make up living
OpraHu3MoOB, IS pelmieHWs  TPaKTHYECKMX  3ajaad | organisms, to solve practical problems of professional
po(heCCHOHATLHOM AeSTETbHOCTH activity

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

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

BaKHEHIIINX
OCHOBHBIC

XWUMHH, CBOMCTBa
COEIUHEHMUH;, -

KJ1aCCOB
MECXaHU3MbI

- OCHOBHBIE TIOHATHS, MIPABUIJIA U TEOPUU OPraHUYECKOU
OpPTraHUYECKUX

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

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

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

o0opynoBaHueM; be able to:

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

BJIAJETh:

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

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

have skills in:

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

CemecTp n3ydeHus yaeOHOM JUCIUITIINHEI, 2 2
moayiist / Semester of study

IpepexBusutsl / Prerequisites - -
TpynoeMKOCTh B 3a4€THBIX €AMHUIIAX 6 6
(xpeaurax) / Credit units

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

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

TpeboBanus U GopMbl TEKyIIEH U
NpOMeXyTO4YHOM artectanuu / Requirements
and forms of current and interim certification

YcTHBIN OMPOC, KOHTPOJIbHAS Pab0Ta, TECTHI
DK3aMeH

Oral gquestioning, assessment, tests
Exam
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Cneunanbaocts / Speciality: buonorus / Biology

Y4yeOHas TMCHUILUINHA KAHATUTHYECKAS U (PU3HYECKAs] XUMH», MOAYJIb « XHMU» /
Academic discipline «Analytical and Physical Chemistry», module «Chemistry»

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

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

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

OMOJIOTHYECKOT0 MPOQMIISI IO XUMHUH

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

dopmupyemsbie komnerenimu / The formed
competences

[IpuMeHATh OCHOBHBIE TOHSTHSA, 3aKOHBI, TEOPUHU
HEOPraHW4YeCcKOd W OpPraHu4yecKod  XHUMHHU,
(hM3UYECKOM, KOJUIOUIHOM, aHAIMTUICCKON XUMUH,
3HaHUSI CTPYKTYPHI, PU3UKO-XUMUYECKUX CBOWUCTB U
myTeil merabonM3Ma XUMHUYECKUX KOMIIOHEHTOB,
BXOJSIIINX B COCTaB JKUBBIX OPTraHU3MOB, JUIS
peleHus MPaKTHIECKUX 3aj1a4 MpogeCCHOHATbHOM
JIeSITeIbHOCTH

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

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

3HATh:
- TEOPETHUYECKHE OCHOBBI, OCHOBHBIE 3aKOHBI U
METOJIbI AHAJIUTUYCCKOW M (PU3UUECKOH XUMUH,
BKJIIOYAIONINE YYEHUE O XMMHUYECKOM PAaBHOBECHUU,
CPYIIOBBIE U UHAWBUAYAIbHbBIE CBOMCTBA UOHOB U
BEIIECTB, - METOAbl XMMHUYECKOro, (U3UKO-
XMMHMUYECKOTO aHajiu3a, METOJIbl pa3JeleHus u
KOHUEHTPUPOBAHHUs ONPEACIIEMbIX BELIECTB IS
MOJyYEeHUs] JIOCTOBEPHBIX CBEAEHUW O COCTaBe
00beKTa;

YMETH:

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

know:

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

be able to:

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

have skills in:

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

Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOIYIIS /
Semester of study

3

3

Ipepexsusutsl / Prerequisites

Heopranuueckas xumus

Inorganic chemistry

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

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

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

KomtokBruymM, KOHTpOJIbHAsS paboTa
3auer

Colloquium, assessment
Credit
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Cneunanbaocts / Speciality: buonorus / Biology
YueoHasi nucuuminna «buoxumus», Moayiab «Xumus» /
Academic discipline «Biochemistry», module «Chemistry»

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

CdopmupoBath y CTYICHTOB IEIOCTHYIO CHCTEMY
3HAaHUH O XMMUYECKOM COCTaBE )KUBBIX OPTaHU3MOB,
(U3UKO-XUMUUECKUX U OMOJIOTMYECKUX CBOMCTBAX
HPUPOTHBIX COSTNHEHHUH, OCHOBHBIX MyTSIX 0OMeHa
BCHICCTB, MCXaHU3MaxX PCEryjAlvi U B3aUMOCBA3U
MeTabOIMUECKUX

MPOLIECCOB

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

dopmupyemsbie kommerenimun / The formed
competences

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

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

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

3HATh!

- XMMHUYECKHE OCHOBBI  IKU3HEAEATEIbHOCTH,
BKJIFOYAsl XUMHYECKOE CTPOCHHE U CBOICTBa
NPUPOJHBIX COCAVWHEHHH M HMX KOMIUIEKCOB,
OCHOBHBIE IIyTH W  MEXaHHU3MBl  PETYJSIHUH
MeTaboIu3Ma, OMOXUMHYECKHE MEXaHU3MBI
peanuzalMi  TeHETHYeCKOoW  HMH(pOpMauuu;
TEOPETHUECKYI0 W MPAaKTUYECKyI0 3HAYMMOCTb
OHOXUMHH, B3aMMOCBSI3b c JIPYTHMHA

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

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

MNPpOUCXOAIIME B OpraHax M TKAHAX YCJIOBCKA,

know:

- chemical bases of vital activity, including the chemical
structure and properties of natural compounds and their
complexes, the main ways and mechanisms of
metabolism regulation, biochemical mechanisms of the
implementation of genetic information; the theoretical
and practical significance of biochemistry, the
relationship with other natural sciences; the latest
achievements in the field of biochemistry and the
prospects for their use in various fields of the national
economy, medicine, pharmacy

be able to:

- to use the knowledge of biochemistry to explain the
most important physiological processes occurring in the
organs and tissues of humans, animals, plants,
prokaryotes both in normal and in the occurrence of
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JKHUBOTHBIX, paCTeHI/Iﬁ, MMPOKApHOT KaK B HOPMEC, TaK
" IIpU BOSHUKHOBCHHUHU IIATOJIOTUH; - UCIIOJIB30BaTH

OMOXMMHYECKHE  METOALI  HCCIENOBAaHHA B
AKCIIEPUMEHTAIBHON OMOJIOTHI
BJIAJETh:

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

pathology; to use biochemical methods of research in
experimental biology

have skills in:

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

Cemectp nzyueHust y4eOHON TUCIIMIUTMHBI, MOIYJIS /
Semester of study

3

3

Ipepexsusutsl / Prerequisites

Oprannyeckasi XuMus

Organic chemistry

TpynoeMKoCTh B 3a4€THBIX eAMHALIAX (KpeanuTax) / 6 6
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 100/116 100/116

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

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

YCTHBIH 0npoc, KOHTPOJIbHAs paboTa, TEeCTHI
OKx3amMeH

Oral questioning, assessment, tests
Exam
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Cneunanbaocts / Speciality: buonorus / Biology

YueOHas TUCHUILIMHA «AJBIOJIOTHSI H MHKOJIOTHS», MONYJb «O01mas ouosorus /
Academic discipline «Algology and mycology», module «General biology»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

ChopmupoBarh IENOCTHYI CHCTEMYy 3HAHHH O
BOJIOPOCIISIX, Tprdax, rpuOONOJ00HBIX OpraHu3Max u
JIUIIAHHUKAX C YYETOM COBPEMEHHBIX HAy4YHBIX
JOCTUKEHHUN

To develop a comprehensive body of knowledge
regarding algae, fungi, fungus-like organisms, and
lichens, incorporating modern scientific advances

dopmupyemsbie komnerenimu / The formed
competences

Ucnonb3oBath 3HaHUs  MOphodHU3HOIOrHUECKON
OpraHm3allii W MHOT000pa3us OCHOBHBIX
TAKCOHOMHUYECKHX TpPYyII BOJOPOCIEH, TpuoOoOB,

rprOOIIOI00HBIX OPTaHU3MOB, JTUINAHHUKOB, BBICIIIUX
pacTeHHid, OCCIO3BOHOYHBIX U  MO3BOHOYHBIX
JKHUBOTHBIX, UX POJIM B DKOCHCTEMax IIPU PELICHUU
po0JIeM PEeCypCOBENEHUs, CEIbCKOI0 XO3SICTBA,
OMOTEXHOJIOTUH, METUITHBI

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

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

3HATB!

- OCHOBHBIC TEPMHHBI W TIOHATHS, OCOOCHHOCTH
CTPOCHHUS KJIETOK U TaJUIOMOB BOAOPOCIHEH, rpudoB,
rpuOOTIOOOHBIX OpPraHWU3MOB W JIUIIANHHUKOB; -
OCOOCHHOCTH Ppa3MHOXEHUSI BOJOPOCIEH, TIphOOB,
rpruOOTIO0OHBIX OPTAaHU3MOB U JIUIAHHUKOB, [IUKJIIBI
WX  Ppa3BUTHS, - XapaKTEPUCTHKY  OCHOBHBIX
TaKCOHOMHWYECKHX I'PYIII, UX TPEJICTAaBUTEIEH; - POJIb
BOJOPOCIIEH, TPUOOB U TPUOONIOIOOHBIX OPTaHU3MOB,
JTUIIAHHUKOB KaK MpPOIYLEHTOB, PEAYIEHTOB U
WCTOYHHUKOB OMOJIOTMYECKH AaKTHBHBIX BEILECTB.
YMETh:

- UCTIOJIB30BaTh AJIBI'OJIOTUIECKHE U MUKOJIOTUIECKUE
3HAHUSI B HAYYHOIIEJJarOTUECKON 17§
MIPUPOAOOXPAHHOHN NEATETBHOCTH; - HCIOJIb30BATh
OCHOBHBIC METOJ[bl aJbIOJIOTHH W MUKOJIOTHH B
MPAaKTUYEeCKOW paboTe U  3KCIEPUMEHTAIBHBIX
HCCIIEI0BAHUSX.

BJIaJIETh:

- HaBbIKaMU IMPUT'OTOBJICHUA BPCMCHHBIX IIPETIapaToB

know:

- basic terms and concepts, cell and thalli structure of
algae, fungi, fungi-like organisms, and lichens; -
reproduction patterns of algae, fungi, fungi-like
organisms, and lichens, and their development cycles; -
characteristics of the main taxonomic groups and their
representatives; - the role of algae, fungi, fungi-like
organisms, and lichens as producers, reducers, and
sources of biologically active substances.

be able to:

- use algological and mycological knowledge in
scientific, pedagogical, and environmental protection
activities; - use basic algological and mycological
methods in practical work and experimental research.
have skills in:

- preparing temporary preparations for studying algae,
fungi, fungi-like organisms, and lichens in a laboratory
setting; creating a scientific drawing of the object under
study
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IUIsL U3yYeHHS BOAOPOCIEH, TpUOO0B, rpruOONOJ00HBIX
OpPraHn3MOB ¥  JHUIIAHHUKOB B  YCIOBHUSX
71a00paTOpry; - HABBIKAMH BBHIITOJHEHHUS HAYYHOTO
PHUCYHKA UCCIETyeMOro 00beKTa

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

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

KosnruecTBO ayIMTOPHBIX YaCOB U YaCOB 64/56 64/56

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

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

Konrtponbhas pabora, Tect
OK3aMeH

Assessment, test
Exam
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Cneunanbaocts / Speciality: buonorus / Biology

YyeoHasi nucuuninna «boranuka», moayab «O0mas ouonorus» /
Academic discipline «Botany», module «General biology»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

ChopmupoBarh IENOCTHYHO CHCTEMY 3HAHHHA O
CTPOCHHH, Pa3HOOOpa3uu, KIacCU(UKAIUU BBICIITUX
pacTeHHi, O PaCTUTENHHBIX COOOIIECTBAX C YYETOM
COBPEMEHHBIX HAYYHBIX JOCTHXKEHUHN

To form a comprehensive system of knowledge about
the structure, diversity, classification of higher plants,
and plant communities, taking into account modern
scientific achievements

dopmupyemsbie komnerenimu / The formed
competences

Ucnonb3oBath 3HaHus  Mopdodu3noIornuecKon
OpraHm3allii W MHOT000pa3us OCHOBHBIX
TAKCOHOMHUYECKHX TpPYyII BOJOPOCIEH, TpuoOoOB,

rprOOIIOI00HBIX OPTaHU3MOB, JTUINAHHUKOB, BBICIIIUX
pacTeHHid, OCCIO3BOHOYHBIX U  MO3BOHOYHBIX
JKHUBOTHBIX, UX POJIM B DKOCHCTEMax IIPU PELICHUU
po0JIeM PEeCypCOBENEHUs, CEIbCKOI0 XO3SICTBA,
OMOTEXHOJIOTUH, METUITHBI

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

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

3HATh:

- OCHOBHBIC TIIOHATHUS, OCOOCHHOCTH CTPOCHUS
pacTUTENBHBIX ~ OpPraHW3MOB  Ha  Makpo- |
MHUKPOCKOITMYECKOM  YPOBHSIX; -  OCOOEHHOCTHU

Pa3sMHOXKEHHUS] PAacTEeHUl; - 0COOEHHOCTH pa3BUTHSA
pacTeHHil B XOJ€ OHTOI€He3a U B IIpolecce
9BOJIIOLUH;- XapaKTepHbIe 0COOEHHOCTH,
KJ1acCU(UKALMIO PA3JIMYHBIX TAKCOHOB COBPEMEHHBIX
U WCKONAaeMBIX BBICIIHX PAaCTEHUH; OCHOBHBIE
TEOPUHU TPOUCXOXKACHUS U HAIMPABJICHUS 3BOJIOLUH
pPa3sIMYHBIX TpPYNI BBICIIMX pAacTeHHH B XOJe
ajanTanuu ux K YCIOBUSM oOuTaHus,
(moreHeTHYECKHE CBS3M MEXAY TAaKCOHAMH; -
0COO0CHHOCTH (DOPMHPOBAHUS COCTaBa M CTPYKTYPHI
pacTUTENBHBIX COOOIIECTB, 3aKOHOMEPHOCTH HX
M3MEHEHUSI B MPOCTPAHCTBE M BO BPEMEHH; - POJIb
BBICHIMX PACTEHUIl B NPUPOJE U XO3SMCTBEHHOU
JESATENBHOCTH 4YEJIOBEKA; - OINBIT HCIOJIb30BaHMS
JaHHBIX  OOTAaHMKM TpPU  pelieHHH  HpodiieM

pEeCypCcOBENIEHHs,  CENbCKOTO  XO3SHCTBa, MPHU

know:

- basic concepts and structural features of plant
organisms at the macro- and microscopic levels; - plant
reproduction; - plant development during ontogenesis
and evolution; - characteristic features and classification
of various taxa of modern and fossil higher plants; -
main theories of the origin and direction of evolution of
various groups of higher plants during their adaptation
to habitats, phylogenetic relationships between taxa; -
features of the formation of the composition and
structure of plant communities, patterns of their change
in space and time; - the role of higher plants in nature
and human economic activity; - experience in using
botanical data in solving problems in resource science,
agriculture, in developing foundations for organizing
the protection, introduction, and cultivation of rare and
commercially useful species, as well as in geology,
medicine, biotechnology, etc.

be able to:
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pa3paboTke OCHOB OpraHu3alyu OXpaHHl,
UHTPOAYKIMH W KyJbTHBHUPOBAaHHUSA pPEIKHX |
X035 CTBEHHO-TIOJIE3HBIX BUJIOB, a TAKXKE B T€OJIOTHH,
MeIUIHE, OMOTEXHOJIOTHH U JIP.

YMETB:
- OPHEHTUPOBATHCS B MHOTO0Opa3WN PacTUTEIHHOTO
MHpa, JTUArHOCTUPOBATH pazIuYHbIC

TaKCOHOMHUYCCKHUC I'PYIIIIBI paCTCHI/Iﬁ; - UCII0JIB30BaTh
3HAHUs U NPAKTUYECKUE HABBIKHM B MENAarOTHYECKOM,
Hay4HOU, MPOU3BOACTBEHHON W HPUPOAOOXPAHHOU
JeSITENIbHOCTH, pu H3y4YEHUN Jpyrux
OMOJIOTUYECKUX AUCLHILIMH.

HUMETb HaBBIK:

- OBJAJICHUS METOJaMH aHAaTOMHUHU, MOPQOJIOTHUH,
CHUCTCMATHKH, reo00TaHUKH JJIs HUCCIICAOBaHNUA
pacTeHU Ha ypOBHE TKaHEH, OpraHOB, OPraHU3MOB,
pPaCTUTEIBHBIX  COOOIIECTB; -  HACHTU(UKALUU
Pa3IMYHbIX TaKCOHOMUYECCKHUX Tpynm BbICHINX
pacTeHMii; - ONMCaHUs PACTUTEIBHBIX COOOILECTB C
HCHOJIb30BAaHUEM PA3IMYHBIX METO/IOB U IPUEMOB.

- Navigate the diversity of the plant world, diagnose
various taxonomic groups of plants; - Apply knowledge
and practical skills in teaching, research, production,
and environmental activities, and in the study of other
biological disciplines.

have skills in:

- mastering the methods of anatomy, morphology,
taxonomy, and geobotany to study plants at the level of
tissues, organs, organisms, and plant communities; -
identifying various taxonomic groups of higher plants; -
describing plant communities using various methods
and techniques

CeMecTp u3ydeHus: ydeOHOM JTUCIIMITIUHBI, MOTYJIS /
Semester of study

2-3

2-3

IMpepexsusutsl / Prerequisites

ANBroyiorusi ¥ MUKOJIOTHSI

Algology and mycology

TpyaoeMKoCTh B 3a4€THBIX eAHAIIAX (KpeanuTax) / 6 6
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 150/90 150/90

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

KonTponbnas pabora, Tect
3auer, K3aMeH

Assessment, test
Credit, exam
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Cneunanbaocts / Speciality: buonorus / Biology

YyeGHasi TUCHUIIIHHA «30010TH», MOTYJIb «O0Imasi Guosiorus /
Academic discipline «Zoology », module «General biology»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

ITonyuenue
MHOT000pa3uu
criennUIecKux

(hbyHIIaMEHTAITLHBIX 3HaHUU 0
JKUBOTHBIX OpTraHU3MOB,
geprax  MOPQPOoPU3N0IOTHIECKOM
OpraHu3aluu MpeCTaBUTENCH pa3IMYHBIX
CUCTEMATHUYCCKUX rpyI1il, 3aKOHOMCPHOCTAX ux
OpraHu3alliy B SBOJIOIHOHHOM Pa3BUTHUH

Obtaining fundamental knowledge about the diversity
of animal organisms, specific features of the
morphophysiological organization of representatives
of various systematic groups, and the patterns of their
organization in evolutionary development

dopmupyemsbie kommerenimun / The formed
competences

UcnonmszoBath  3HaHHA ~ MOPGHOPHU3NOIOTHUECKOM
opranusanuu u MHOFOO6paSI/IH OCHOBHBIX
TAaKCOHOMUYECKHWX TPYNI  BOJOpOCIel, rpubos,

rpubONOA00OHBIX OPraHU3MOB, JHILANHHUKOB, BBICIINX
pacTteHuid,  OCCO3BOHOYHBIX M MO3BOHOYHBIX
KUBOTHBIX, UX POJHM B JKOCHCTEMax IpU pelIeHUH
mpobjeM pecypcOBEACHUs, CEJIbCKOIO XO3SICTBa,
OMOTEXHOJIOTUH, MEIULIMHEI

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

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

3HaTh:

- OCHOBHBIE CTPYKTYpHBIE ¥ (YHKIIHOHAIBHBIC YPOBHH
OpraHu3allid J>KUBOTHBIX; - MOp(0o-OnoIornuecKkue
0COOEHHOCTH, COBPEMEHHYIO CUCTEMY U MHOT000pasue
KUBOTHBIX, OCOOEHHOCTH OHOJIOTMM U 3KOJOTUH
OCHOBHBIX BHIOB (aynsl benapycu; - pasHooOpaszue
CHOCO0OB  pa3MHOKEHUS W KU3HEHHBIX IMKJIOB
KUBOTHBIX, a TaKKe OJTambl SMOpHOTeHe3a U HX
3HAUEHWE M IOHMMAaHUS OBOJIOLUU UBOTHOTO
LapCTBA; - MIPOUCXOXKICHUE JKUBOTHBIX,
9BOJIIOIIMOHHBIE MPEe0Opa3oBaHUsl CHCTEM OpPTraHOB; -
MHOT000pa3ne SKOJIOTUYECKUX TPYNI IKUBOTHBIX,
0COOEHHOCTH HUX aJamlTaluid; - POJIb KUBOTHBIX B
(hyHKITMOHUPOBAHUM JKOCHUCTEM, 3HAYEHHUE WX JUIA
YyeJoBeKa u OCHOBBI PalMOHAIBHOIO
MIPUPOIONOIB30BAHNA U OXpaHbl KUBOTHOTO MMpa; -
OCHOBHBIE METOJbl AWATHOCTUKA M HCCIEN0BaHUS

JKMBOTHBIX U UX POJIM B OKOCHUCTEMAX.

know:

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

be able to:
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YMETB:
- NPOBOIUTH MMKPOCKONMYECKHE HCCIIECIOBAaHUs,
IpernapupoBaTb  OCHOBHBIE  TPYHNbl  KHUBOTHBIX,
KOJIJIEKTHPOBAaTh M COCTAaBJIATh HaydHbIE KOJUICKIIMU
KUBOTHBIX; - KPHUTHYECKH OCMBICIHUTH JOCTHKCHHUS
COBPEMEHHON 300JIOTMYECKOW HAayKH; - HUCIIOIb30BaTh
pasHooOpasHble MIPUEMBI u METOJBI Uit
WACHTU(HUKALINY KUBOTHBIX, U3Y4eHUS] 0COOEHHOCTEH
UX OpraHM3alUM, XU3HEIACATEIbHOCTH U Pa3BUTHS; -
OpPTraHU30BbIBATH u MPOBOJUTH Hay4HO-
HCCIIEIOBATENbCKYIO PaldoTy, a TakKe SKCKYpCHH B
pupone, padoTaTh C JHUTEPATYpOH, 00pabaThBaTh H
odopmrate pesynbratel HUP;

BIIAJICTh:
- OCHOBHBIMH METOJaMH HU3y4YeHHST MOP(OIOTUH H
AHATOMHUU  300JIOTHYECKUX OOBEKTOB, HaBBIKAMH

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

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

have skills in:

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

HaBBIKAMH  BEJICHUS  Hay4YHO-HCCIIEOBATEIHLCKON

paboTHL
Cemectp nzyueHus: yd4eOHON TUCIMIUIMHBL, MOLYIS / 1-3 1-3
Semester of study
IMpepexBusutsl / Prerequisites - -
TpynoeMKoCTh B 3aU€THBIX eUHHIAX (KpeanuTax) / 9 9
Credit units
KonnuecTBo ayTMTOPHBIX YacOB U 4acoB 206/142 206/142

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

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

YcTHBIHN OIpoc, KOHTPOJIbHAS paboTa, TeCT
3auer, 3K3aMeH

Oral questioning, assessment, test
Credit, exam
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Cneunanbaocts / Speciality: buonorus / Biology

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

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

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

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

dopmupyemsbie kommerenimun / The formed
competences

[MpuMmeHATH 3HAHMSA CTPYKTYPHO-aHATOMHYECKHX
0COOEHHOCTEI OpPraHoB Teja YeloBeKa ISl OLCHKH
ux (uznonorunueckux GpyHKIUH

Apply knowledge of the structural and anatomical
features of human body organs to assess their
physiological functions

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

3HATh!

- OCHOBHBIC TEPMHHbl M TIOHATUS AHATOMUU
YeJI0BEKa; - METO/BI AHATOMHUYECKOT 0
UCCIICIOBAHUS; - CTPOCHHUE OpPraHOB OIIOPHO-
IBUraTEeJIbHOTO ammnapara, MUIIEBAPUTEIFHON U
IBIXaTEIbHOW CHCTEM, MOYEBBIX U  IIOJIOBBIX
OpraHoB,  JHJOKPUHHBIX  JKele3,  CepieyHo-

COCYIHCTOM CHCTEMbI, OPTaHOB KPOBETBOPEHHS U
HMMYHHOH CHCTEMBI, HEPBHOM CHCTEMBI U OpPraHOB
YYBCTB;

YMETB:
- 1aTh ONHUCAHHWE CTPOCHUS W IIOJIOKEHHUS OPraHOB
Tela 4YeJOBEKa; - OMNpPENeNsTb CTPYKTYpHBIE

0COOEHHOCTH OPTaHOB TeJla YeJI0BEKa; - IPUBJICKATh
3HaHHE CTPYKTYPHO-aHATOMHUYECKUX OCOOCHHOCTEH
OpPraHoB Uil OLEHKH HUX (DU3HOIOTHYECKUX
(yHKIHIA;

BIIAJICTh:

- TOHATUUHBIM amnmnapaToM aHAaTOMUHU YEIOBEKa,
- HaBBIKAMU aHAJIN3a MaKpOIIPErapaToB OPraHOB

know:

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

be able to:

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

have skills in:

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

Cemectp nzyueHus y4eOHON JTUCIIMIUTMHBI, MOJTYJIS / 1 1
Semester of study

[TpepexBusuts / Prerequisites - -
TpymoeMKoCTh B 3a4€THBIX eJUHHIAX (KpeanuTax) / 3 3

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

64/56

64/56

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

YcrHeIl onpoc, pedepaT, TeCTh
OK3aMeH

Questioning, presentation, tests
Exam

28




Cneunanbaocts / Speciality: buonorus / Biology

YueoOHasa qucuuninHa « MUKpoOHoI0rus», Moayab « MUKpoOHoJI0TUsl, BHPYCOJIOTHs, HMMYHOJIOTHSD /
Academic discipline «Microbiology», module «Microbiology, Virology, Immunology»

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

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

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

dopmupyemsbie komnerenimu / The formed
competences

XapakTepru3oBartb OCHOBHBIC TPYIIIIBI
MHUKpPOOPTraHU3MOB M BHPYCOB, OCOOCHHOCTH WX
KU3HEJCSITETBHOCTH, B3aUMOJCUCTBUS C JPYTHMH
OpraHM3MamH, poJib B TPHUPOJE M IMPAKTHYCCKOU
JICATEIILHOCTH YeNIOBEKa, CTPOCHHE U (PYHKIUH
OpraHOB ~ WMMYHHOH  CHCTEMBI,  MPOIIECCHI,
obecreynBaronie UMMYHUTET K HHQEKIMOHHBIM
OoNe3HsIM, C LeNbl0  pa3padOTKH Mep WX
NPO(UIAKTHKH U TEPaITuu

To characterize the main groups of microorganisms and
viruses, the features of their vital activity, interactions
with other organisms, the role in nature and human
practical activity, the structure and functions of the organs
of the immune system, the processes that provide
immunity to infectious diseases, with the aim of
developing measures for their prevention and therapy

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

3HATh:

- CTPYKTYPHYIO OpPraHM3alHI0 U 3aKOHOMEPHOCTH
(YHKIMOHUPOBAHUS  KIETOK  MNPOKApuoOT; -
XapaKTePUCTUKY OCHOBHBIX TI'PYMII MPOKapuoOT, UX
MpeaCcTaBUTeNe; - POJb MHUKPOOPTaHU3MOB B
KpyroBOpOT€ BEIIECTB, I0YBOOOPA30BATEIBHBIX
mporeccax W IUIOAOPOAWH TOYB, B TepepadoTKe
OTXOJIOB NPOU3BOJCTB U JAETOKCUKAIIUU BELECTB; -
MIPAKTHYECKOE MCITOIb30BaHNE MUKPOOPTaHU3MOB;

YMETB:

- HCIOJIB30BaTb TEOPETHUYECKUE 3HAHUA 110
MHUKpPOOMOJIOTHM B KAuyeCTBE HAayYHOH OCHOBBI
MHUKpPOOHOIOTHIECKOH MPOMBILIEHHOCTH u

OMOTEXHOJIOTHH; - UCTIOJIb30BATH OCHOBHBIE METOABI
paboThl ¢ MHKpPOOPraHM3MaMH B NPAKTUYECKOU

know:

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

be able to:

- to use theoretical knowledge of microbiology as a
scientific basis for the microbiological industry and
biotechnology; - to use the basic methods of working with
microorganisms in practical activities;

have skills in:
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JIESTSIILHOCTH;
BIIAJIETh:

- METOAMYECKMMH  TpueMaMu  paboThl  C
MUKpPOOPraHU3MaMH; - METOJaMU  HM3y4YCHHS
Mopdororuueckux u OCHOBHBIX
(hHU3HOTOTOOMOXUMHUIECKUX CBOICTB

MHUKPOOPraHu3MoOB; - METOAAMHU KOJUYECTBCHHOI'O

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

ydyeta  MHKPOOPIaHU3MOB,; - OCHOBHBIMHU
HOPUHIHAITAMH BHUJIOBOM UICHTH(UKALII
MHKPOOPIaHH3MOB.

Cemectp nzyueHust y4eOHON TUCIIMIUTMHBI, MOIYJIS / 5 5

Semester of study

Ipepexsusutsl / Prerequisites

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

Cytology and histology

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

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

OTBeTHI Ha TA00OPATOPHBIX 3aHITHSIX, TECTHI
OK3aMeH

Lab answers, tests
Exam
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Cneunanbaocts / Speciality: buonorus / Biology

Yueonas qucuuninHa «Bupycoaorus», Mmoayiab « MUKpOOHOI0rHsl, BUPYCOJIOTHSI, HMMYHOJIOTHSD) /
Academic discipline «Virology», module «Microbiology, Virology, Immunology»

Kpatkoe conepxanne y4eOHOM AUCIATLIINHEL,
moxyns / Brief summary

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

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

dopmupyemsbie kommerenimun / The formed
competences

XapakTepru3oBarb OCHOBHBIE IpYIIIBI
MHUKPOOPTaHM3MOB M BHPYCOB, OCOOCHHOCTH HX
KU3HEACSITEIbHOCTH, B3aUMOJCIHCTBUS C JAPYTUMH

OpraHu3Mamy, pojb B TPUPOAE U TPAKTUIECKOH
JeATeTbHOCTH YelIOBEKa, CTPOSHHE U (PYHKIINU OPTaHOB
WMMYHHOH CHCTEMBI, MPOILECCH, O00eCIeUnBaAIOIINE
HMMYHHUTET K HHQEKIUOHHBIM OOJE3HAM, C UEIbIo
pa3paboTKu Mep MX NPOPUIAKTHKH U TePATTHH

To characterize the main groups of microorganisms and
viruses, the features of their vital activity, interactions
with other organisms, the role in nature and human
practical activity, the structure and functions of the organs
of the immune system, the processes that provide
immunity to infectious diseases, with the aim of
developing measures for their prevention and therapy

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

3HATh:

- OCHOBHBIE CEMEHCTBa BHUPYCOB IKMBOTHBIX U
pacTeHUH, OTACIbHBIX MPEACTABUTEIICH YMEPEHHBIX U
BUPYJICHTHBIX OakTepuodaroB; -OCHOBHBIE CXEMBI
peIUIMKAalid ~ BUPYCOB  pPACTEHHWH, JKMBOTHBIX U
OakTepuii B 3aBUCUMOCTH OT THIIA T€HOMHOMN
HYKJIGMHOBOW KHCIIOTHI;, -OTACIHHBIX MPEACTABUTENCH
BUPYCOB JKHBOTHBIX W PACTEHUH, BBI3BIBAIOIINX
HauOoyiee 3HAYMMblE HWHQPEKIMH M METOAbl HX
MPO(UIAKTUKYI | JICUCHUS; - IPUMEPBI HCITOJIb30BaHHUS
BUPYCOB B KayeCTBE BEKTOPOB B TE€HETHYECKOH
HMH)XCHEPHH, OMOTEXHOJIOTHU ¥ ICHOTEPAIINH;

YMETh:

- OTIpeAeTATh TUTP OakTepuodara, MPOBOIUTH OUUCTKY
OakTepuodara, moay4yaTh (aroyii3aTthl C BBICOKUM
TUTPOM, (aroTUIUPOBATh OAKTEPUU W ONPEIACIIATH
CIEKTP JIMTHYECKOTO JeWCTBUs Oaktepuodaros; -

know:

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

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

- virological terms and be fluent in the literature on
virology; - experimental methods for determining and
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MPOBOJNUTH JIU30TCHU3ALUIO OaKTepuil W BBISBIATH
JIM30T'€HHBIE I TAMMBI;

BJIAJETh!

- BHUPYCOJIOTUYECKUMH TEPMUHAMH M CBOOOJHO
OpUEHTHPOBAThCA B JIUTEpaType MO BUPYCOJOTHH; -
JKCHEPUMEHTAIbHBIMI METOJAMHU  ONpPENENICHUs U
paboTbl ¢ BHpycaMH W BHPYCHBIMH BEKTOpPaMH; -

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

METOJaMU aHaJIu3a BUPYCHBIX KOMITIOHEHTOB u

BBISIBJICHHSI BUPYCOB.
CemecTp nzydeHus: ya4eOHOM JUCIIMIIITNHBI, MOTYJIS 6 6
/ Semester of study
IMpepexBusnts / Prerequisites MukpoOuosorus Microbiology
TpynoeMKoCTh B 3a4€THBIX eAMHAINIAX (KpeauTax) / 3 3
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 56/52 56/52

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

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

Ortuer o 1abopaTtopHOi paboTe, KOHTPOJbHAs paboTa
OK3aMeH

Lab report, assessment
Exam
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Cneunanbaocts / Speciality: buonorus / Biology

Yueonas qucuuninna « AMMyHosaorus», Moayiab « MUKPOOHO0I0THsl, BUPYCOJIOTUsl, HIMMYHOJIOTHS » /
Academic discipline «Immunology», module « Microbiology, Virology, Immunology »

Kpatkoe coneprkanue yueOHO
JMCIMIUTMHBL, Moyt / Brief summary

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

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

dopmupyemsbie kommerenimun / The formed
competences

XapakTepru3oBaTh OCHOBHBIE T'PYINIBl MHKPOOPTaHH3MOB H
BHPYCOB, 0COOEHHOCTH ux KU3HEESITENBHOCTH,
B3aUMOJICHCTBHSI C IPYTUMU OPraHU3MaMH, pOJIb B IIPUPOJE U
MPAaKTHYECKON JIESTEIIFHOCTH YeI0BeKa, CTPOCHHE W (PYHKIUH
OpPraHOB UMMYHHOM CHCTEMBI, MPOIECCHl, 00ECIeCUNBAIOIINE
HMMYHHUTET K HHQEKIIMOHHBIM OOJIE3HSM, C LENbI0 pa3padoTKu
Mep HX NPO(QUIAKTHKH U TePaITuy

To characterize the main groups of microorganisms and
viruses, the features of their vital activity, interactions
with other organisms, the role in nature and human
practical activity, the structure and functions of the organs
of the immune system, the processes that provide
immunity to infectious diseases, with the aim of
developing measures for their prevention and therapy

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

3HATH:

— HCTOPUIO  DPAa3BUTUS  OCHOBHBIX  IPEACTABICHUNH O
(YHKIMOHUPOBAHUN UMMYHHOW CHCTEMBI MJICKOMHUTAIONINX B
KOHTEKCTe oOIell cxembl (POpMUpPOBaHHS AaKTUBHBIX (HOPM
nproOPETEHHOTO HMMYHUTETA, - CTpPOEHHUE,
(YHKIMOHUPOBAHWE W POJIb OPTraHOB, KIETOK, MOJIEKYI
UMMYHHOM CHCTEMBI; — THUIIBI KOHTAKTOB KJIETOK MMMYHHOMU
CUCTEMBI WU pOJIb JIMTaHJ-PELENTOPHBIX B3aUMOJCHCTBHI B
MEXaHU3MAaX Pa3BUTUS MUMMYHHBIX OTBETOB B HOPME M IIpH
MATOJOTUM - THUIEPYYBCTBUTEIBHOCTH HEMEMJIEHHOTO U
3aMEJIEHHOTO THIIOB; MEXaHU3Mbl BO3HHMKHOBEHUS U
peanr3anuu IMMYHOJIOTHYECKOW aMsITH, (PyHKIIMOHUPOBAaHUE
KOHCTUTYTHBHBIX MEXAHU3MOB 3aLUThI; — OCHOBHbIE CBOWCTBA
MOJIEKYJI, PACIIO3HABAEMbIX OPIaHU3MOM MIIEKONMTAIOIIUX B

know:

— the history of the development of the main ideas about
how the mammalian immune system works in the context
of the overall scheme of forming active forms of acquired
immunity; — the structure, functioning, and role of the
organs, cells, and molecules of the immune system; — the
types of contacts between immune system cells and the
role of ligand-receptor interactions in the mechanisms of
immune response development in normal conditions and
in pathology - immediate and delayed-type
hypersensitivity; — the mechanisms of the emergence and
implementation of immunological memory, and the
functioning of constitutive defense mechanisms; — the
main properties of molecules recognized by the

KauecTBe  aHTHI€HAa,  XHMHYECKyl0  CTpykTypy  u | mammalian body as antigens, the chemical structure and
KiaccuuKanuoo — aHTHTEN,  MoJieKysspHo-reHerndeckue | classification of antibodies, the molecular-genetic basis
OCHOBBI u (U3UKO-XUMHUYECKYIO xapakrepuctuky | and physicochemical characteristics of immunoglobulin
cneud(UYHOCTH  MMMYHOITIOOYJIMHOB, npunimnel | specificity; — the principles of obtaining, characterizing,
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MOJYYeHUs, XapaKTePUCTHKH W HCIOJb30BAaHUS TONH- U
MOHOKJIOHAJTBHBIX aHTUTEI (THOPHUIOMHAS TEXHOJIOTHS);
YMETb:

— 00BETUHHUTH BCEX YYACTHUKOB Pa3BUTHA UMMYHHOTO OTBETa
(opraHbl,  KIETKH, MOJEKynbl) B  OOHIyl0  cxemy
(GYHKIMOHUPOBAaHWS HMMMYHHOM CHCTEMBI UEJIOBEKa; —
WCIIOJIb30BaTh Ha MPAKTHKE MIOCTAHOBKY peakIyii: (arounuTosa
i Vitro, OpUEHTHPOBOYHOW ¥ Pa3BEPHYTOH peaKIUH
arrJIOTHHALUH 1 NPEIHITUTAIHY, CTaTHCTHYECKU
o0pabaTeiBaTh  IONydYeHHBIE  PE3yIbTaThl  (OMpEAeNsaTh
¢darouutapHoe uynMcino ®  (aronuTapHBId  WMHAEKC);, —
KOHCTPYHUpPOBaTh  TECT-CHCTEMBl ~ Ha  OCHOBE  CXEM
KOHKYPEHTHOTO M HEKOHKYPEHTHOTO HMMYHO(EpPMEHTHOTO
aHanm3a; — MCIOJb30BaTh MONYUYCHHBIE B Kypce 3HAaHUS IS
pa3pabOTKH UMMYHOJIOTUYECKUX METOMIOB, Oa3UPYIOIIMXCS Ha
B3aMMOJICHCTBUN aHTHT €H-aHTUTEJIO;

UMETh HaBBIK:

— WCIIOJIb30BAHUS IPHHSATONW B IMMYHOJIOTHH TEPMHHOJIOTHH.

and using poly- and monoclonal antibodies (hybridoma
technology);

be able to:

- combine all participants in the immune response
(organs, cells, molecules) into a general scheme of the
human immune system's functioning; - practically apply
reactions: phagocytosis in vitro, both basic and detailed
agglutination and precipitation reactions, and statistically
process the obtained results (determine phagocytic
number and phagocytic index); - design test systems
based on competitive and non-competitive enzyme-linked
immunosorbent assay (ELISA) schemes; - use the

knowledge gained in the course to develop
immunological methods based on antigen-antibody
interactions;
have skills in:

- using the terminology accepted in immunology.

Cemectp nzyueHus y4eOHON AUCIMILUIMHBL,
moayiist / Semester of study

6

6

IpepexBusutsl / Prerequisites

HI/ITOJ]OFI/ISI " TUCTOJIOTUA

Cytology and histology

TpynoeMKOCTh B 3a4€THBIX €AMHUIIAX 3 3
(xpemutax) / Credit units

KonmuecTBO ayTMTOPHBIX YacOB U 9acOB 62/58 62/58
camocTosTeIpHOM paboTsr / Academic hour

of students' class work, hours of self-

directed learning

TpeboBanus U GopMbl TEKyIICH U TecTbl Tests
MPOMEKYTOYHOM aTTectaruu / Ox3ameH Exam

Requirements and forms of current and
interim certification
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Cneunanbaocts / Speciality: buonorus / Biology

Yueonas qucuuminna «'enernka», Mmoayiab « DyHAaMeHTAIbHbIE OCHOBBI 0MOTEXHOJIOTUM /

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

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

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

HAcJIEeJCTBEHHOCTH. XpomocoMHast TeopHs
HacnencTBeHHOCTH. CrTpykTypa ¥ (QYHKOHM  TeHa.
MOHCKYHHPHBIC MEXaHU3MbI HaCJICACTBECHHOCTU.

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

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

dopmupyemsbie komnerenimu / The formed
competences

Hcnonp3oBaTh 3HaHMS MEXaHW3MOB HACJEJCTBEHHOCTH U
M3MEHYMBOCTH Yy TIPO- M OYKapUOTHYECKHX OPraHU3MOB,
MOJIEKYJISIPHBIX ~ OCHOB  (D)YHKLIIMOHHMPOBAHUSI ~ KJICTOYHBIX
CHICTEM JIJIs pellieHHs 3a]1a4 OMOTEXHOIOTHU

To use knowledge of the mechanisms of heredity
and variability in pro- and eukaryotic organisms,
the molecular basis of the functioning of cellular
systems to solve problems of biotechnology

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

3HaTh:

— 3aKOHOMEPHOCTH HACJIEIOBAHUS IMPU3HAKOB IPU MOHO-,
M- W TOJUTHOPUIHBIX CKPEIINBAHUSIX, — TEHETHUCCKUE
OCHOBbl pPa3MHOXXEHUS PpPACTEHUM U  KUBOTHBIX;
KJIETOYHBIE, XPOMOCOMHBIC, T€HHBIE H MOJICKYJIIPHbIE
MEXaHU3MBbI HaCJIEJICTBEHHOCTH; — MEXaHU3MbI
H3MEHYHBOCTH TeHETUYECKOTO MaTepuaa; —
3aKOHOMEPHOCTH OHTOT€HE3a; — OCHOBBI T€HETHKHU YEJIOBEKA
M €ro HacleIACTBEHHBIX 3a00JIEBaHMI; — TI'€HETHYECKHUE
OCHOBBI  CEJICKIIUH, BOIIPOCHI  AKOJIOTMYECKOH U
MOMYJISIHAOHHON TE€HETUKH; 337Ja4d M BO3MOKHOCTH
KJIETOYHOM U TEHETHUYECKOW HWHXKEHEPUH; — TPUHIUIIBI
CO3JI1aHUs TPAHCTEHHBIX PACTEHUM U )KUBOTHBIX; — OCHOBHBIE
MOJIX0/1bl TEHOTEPAITUH.

YMETb:
— IIPOBOANTH U AHATM3UPOBATh TEHETUUECKUN SKCIIEPUMEHT;
— CBS3bIBaTh JAaHHbIE TEHETUKH C JOCTKEHHUSIMHU

OUTOJIOI'uH, OHOJIOTNYECKUX OCHOB Pa3MHOXCHUA paCTeHI/Iﬁ

1 JKHUBOTHBIX, OHTOI'CHE3a, 3BOJ'IIOL[HOHHOI>1 TCOpUHN U

know:

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

be able to:

- conduct and analyze a genetic experiment; -
Relate genetic data to advances in cytology, the
biological foundations of plant and animal
reproduction, ontogenesis, evolutionary theory and
selection, ecology, as well as advances in nucleic
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CCJICKIIMU, DKOJIOTMH, a TaKXKe C YCIeXaMHh B 00JIacTH
OHMOXHUMUHU HYKJIEUHOBBIX KHCIIOT, MOJIEKYJIIPHOU
OHMONOTHH, TEHOMHKH, MHKpPOOWOIOTHH, BUPYCOJOTHH U
HMMYHOJIOTUH; — HCIOJIb30BaTh JOCTHKEHUA T'E€HETUKU B
pElIeHUM 3aJad CEJEKUUH, MEIHULUHBI, 3KOJOTMU U
OMOTEXHOIIOTHH, a TAK)KE IPUMEHSTH IMOyIeHHBIC 3HAHUS B
JaJIbHEUIIIEN NPAKTUYECKOU IEATENbHOCTH;

BJIAJIETh:
— HaBBIKAMHU PEMICHUS 33]a4 10 Pa3IMIHBIM HAMPaBICHUM
T€HETHUKHU, OCHOBAaMHM  TIE€HETHYECKOrO  aHajn3a

MUKpPOOPraHMU3MOB, pPacTeHUMN, KMBOTHBIX M YEJIOBEKa; —
MIPUHLIXNIAMY TPOBEAECHHS T€HETHUECKOTO SKCTIIEPUMEHTA; —
nHpOpMaLMe O COBPEMEHHBIX METOJaX I'€HETHYECKOI'o
aHaJIM3a, MOJIEKYJISIPHON T€HETUKH ¥ TeHOMUKHU

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

have skills in:

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

Cemectp uzyueHust y4eOHON TUCIIMIUIMHBI, MOIYJIS /
Semester of study

4

4

IpepexBusutsl / Prerequisites

BBeneHue B K1€TOUHYIO OHOJIOTHIO

Introduction to Cell Biology

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

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

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

KonTponbHbie paboThl, YCTHBIE OMPOCHI
OKx3amMeH

Assessments, oral questioning
Exam
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Cneunanbaocts / Speciality: buonorus / Biology

YyeoHasi nucuunInHa «MosekyasipHas 6MoI0rus», MOy b «PyHIaMEHTA/IbHbIE OCHOBBI OHOTEXHOJIOTHI /
Academic discipline «Molecular Biology», module «Fundamentals of biotechnology»

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

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

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

dopmupyemsbie komnerenimu / The formed
competences

Wcnonb3oBaTh 3HAHUSI MEXaHU3MOB
HACTIECTBEHHOCTH W M3MEHYMBOCTH y TIpO- U
AYKapUOTHYECKUX OPTaHI3MOB, MOJIEKYIISIPHBIX OCHOB
(hyHKITMOHMPOBAHUS KJIETOUHBIX CUCTEM IS PEIIICHUS
3a/1a4 OHOTEXHOJIOTHU

To use knowledge of the mechanisms of heredity and
variability in pro- and eukaryotic organisms, the
molecular basis of the functioning of cellular systems to
solve problems of biotechnology

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

3HATB:

- OpraHu3anuIo FTeHOMOB PAa3JIUYHBIX OPraHU3MOB —
or  OakTepud 10  BBICIIUX  JyKapuoT, -
MOJICKYJSIPHBIE ~ MEXaHU3Mbl  MOJJICPKAHUS U
TOYHOTO  BOCHPOM3BEJICHUS  HACJCICTBEHHOU
uHpopMallMud B KIETKax; -  [PUHIIMIIGI
(hYHKIIMOHUPOBAHUS  MPOLIECCOB, CBSA3aHHBIX C
JKCIpeccuell TeHOMHOM HWHdopMalMu Mo myTH
JHK->PHK->6enok;

YMETh:

- WJCHTU(QUIUPOBATH 0a30BbIC KOHTPOJMPYIOIIUC
3JIEMEHTHI B T'€HOMHOM IIOCIIEOBATEIBHOCTH; -
paboTaTh c TPEXMEPHBIMH CTPYKTYpaMu
HYKJICMHOBBIX KHCJIOT U OCJIKOB; MIPUMEHSTh
3HAHWE MOJICKYJISPHON OHOJOTHH TPU H3yYCHUH
JIPYTUX OMOJIOTHYECKHUX JTUCIUILINH.

BJIAJICTh:

- MOJIEKYJISIPHO-OMOJIOTHYECKUMUA TEPMUHAMH H
MTOHSITUAHBIM aNlapaToM

know:

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

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

have skills in:

- molecular biological terms and conceptual apparatus

CeMecTp u3yudeHus1 y4eOHOM TUCIMITIMHBI, MOIYJIS /
Semester of study

5

5

Ipepexsusutsl / Prerequisites

BBC,I[CHI/IG B KIICTOYHYIO 6I/IOJ'IOI‘I/IIO, I'eneTuka

Introduction to Cell Biology, Genetics
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TpymoeMKoCTh B 3a4€THBIX AUHHLAX (KpeanuTax) / 3 3
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 60/60 60/60

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

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

YerHBIH ompoc, pedepar, KOHTPOILHBIE PaOOThI
Ox3ameH

Oral examination, presentation, assessments
Exam
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Cneunanbaocts / Speciality: buonorus / Biology

Yueonas qucuuminHa «OCHOBBI OHOTEXHOJIOTHI», MOAYJIb «DyHIaMEeHTAJbHbIE 0CHOBBI GHOTEXHOJIOTHIY /
Academic discipline «Basics of biotechnology », module «Fundamentals of biotechnology»

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

CoopmupoBaTh IEJIOCTHOE MPEACTABICHUE O
JNOCTIDKEHMSX M TEpCHeKTHBaX  pa3BUTHUSA
OMOTEXHOJIOTUHM, O TPHUHLMUMAX, MOAX0JaX M|
METOJaX, WCIOJb3YeMbIX IJISi  HalpaBJIEHHOTO
CO3/1aHMs IPOAYLIEHTOB 3HA4YMMBbIX st
MPAaKTUYECKOW JESTETbHOCTH 4YellOBEeKa IIEIeBBIX
MIPOJYKTOB, 00 OPraHM3alii ONOTEXHOIOTHYECKOTO
IIPOM3BOJICTBA

To form a holistic understanding of the achievements and
prospects for the development of biotechnology, the
principles, approaches and methods used for the targeted
creation of producers of target products that are
significant for human practical activities, and the
organization of biotechnological production

dopmupyemsbie komnerenimu / The formed
competences

Wcnonb3oBaTh 3HAHUS MEXaHU3MOB
HACJCJICTBEHHOCTH W M3MEHYMBOCTH y TMIpO- U
AYKapUOTHYECKUX OPTaHI3MOB, MOJIEKYIISIPHBIX OCHOB
(hYyHKITMOHMPOBAHUS KJIETOUHBIX CUCTEM IS PEIIICHUS
3a/1a4 OHOTEXHOJIOTHU

To use knowledge of the mechanisms of heredity and
variability in pro- and eukaryotic organisms, the
molecular basis of the functioning of cellular systems to
solve problems of biotechnology

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

3HATh:

- OCHOBHBIE TPAKTHUYECKU 3HAYMMBIE METaOOINTHI
O00BEKTOB OMOTEXHOJIOTUH, HPHHIIUIBLI CEICKIIMU
MIPOIYIICHTOB OHOJIOTUYECKH AKTHBHBIX
COEIMHEHHIA; - CIIOCOOBI BBIPANIUBAHUS KIIETOK
MUKpPOOPTaHU3MOB, PACTeHHH U  >KUBOTHBIX,
XapaKTEPUCTUKU  POCTAa  KyJIbTyp;  IPHUHIIHUIIBI
(hyHKITMOHUPOBAHUS COBPEMEHHOTO 000PY/TOBaHHUS,
HCIIONIE3YEMOT0 Ha MTPOMBINIUIEHHBIX
MIPOU3BOJICTBAX; - OCHOBHBIC IIPHUHIIUITEI U METOBI
TEHETUIECKOW WH)KCHEPUH W TEXHOJIOTHUH CO3/IaHUS
pexomoOunanTHBIX JIHK; - MeTonbl, ncrons3yembie
NpU  TOJYyYEHWH TPAHCTECHHBIX OPTraHU3MOB; -
OCOOEHHOCTH JKCIPECCHH UY)KEPOIHBIX TEHOB B
KIIETKaX TMPOKAPUOT U TpHOOB, HCIOJIH30BAHUE
BHUPYCOB I CHHTE3a Te€TEPOJIOTUYHBIX OEJKOB; -
JIOCTHKEHHUS OMOTEXHOJIOTHH, 0COOEHHOCTH
pa3BUTUS OWMOTEXHOJOTHMYECKUX MPOU3BOJCTB B
PecrrybOnmke Benapycs.

know:

- the main practically significant metabolites of
biotechnology objects, principles of selection of
producers of biologically active compounds; - methods of
growing microorganism, plant, and animal cells,
characteristics of culture growth; operating principles of
modern equipment used in industrial production; - basic
principles and methods of genetic engineering and
recombinant DNA technology; - methods used in the
production of transgenic organisms; - features of the
expression of foreign genes in prokaryotic and fungal
cells, the use of viruses for the synthesis of heterologous
proteins; - achievements of biotechnology, features of the
development of biotechnological production in the
Republic of Belarus.

be able to:

- use various research methods when working in
biotechnological production; use classical and modern
methods of creating producers of biologically active
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YMETh:
- TIOJIb30BAThCS Pa3TUIHBIMU METOIaMU
HCCIIEAOBAHMS TP PaboTe Ha OMOTEXHOIOTHICCKOM

OPpOU3BOJACTBE; HCIIOJIb30BAThL KIACCHYCCKHUEC U
COBPEMCHHBIC MCTOABLI CO3JaHUA TIPOAYLCHTOB
OHOJIOTHYECKHU AKTHUBHBIX BCHICCTB, -
KOHCTPYHUPOBATD, JACKOHTaAMUHUPOBATH n

KCIIOJIb30BaTh PA3JINYHBIC THUITBI TUTATCIBHBIX CPE
JUTSL KyJIbTUBUPOBAHUS OUOJIOTHYECKUX OOBEKTOB U
MOJTYYCHUS [IEJEBBIX MPOTYKTOB.

HMMETH HaBBIK:

- paboTHI C KJIETKAMH MUKPOOPTaHU3MOB, PACTCHUI
U OKUBOTHBIX, - OCYIIECTBIATH MOJJICPIKAHHE
KYJIBTYD B JTa0OPATOPHBIX U POMBIIICHHBIX
YCIIOBUSX; - NMPUHIUIOB MOAO0pa OHOJOTHYECKUX
00BEKTOB JIJIs1 OMOTEXHOJIIOTUIECKIX ITPOU3BOICTB, a
TaKKe METOAMYECKUX MOAXOJIOB 110 YIYUIICHUIO UX
MIPOM3BOJICTBEHHBIX XapPaKTEPUCTUK METOAaMH in
VIVO ¥ In Vitro

substances; - design, decontaminate, and use various
types of nutrient media for culturing biological objects
and obtaining target products.

have skills in:

- working with microorganism, plant, and animal cells; -
maintaining cultures in laboratory and industrial
conditions; - principles for selecting biological objects for
biotechnological production, as well as methodological
approaches to improving their production characteristics
using in vivo and in vitro methods

Cemectp nzyueHus: y4eOHON TUCIMIUIMHBL, MO /
Semester of study

6

6

IMpepexBusutsl / Prerequisites

BBenenune B KJIeTOUHYIO OHONIOTHIO, ['eHeTHKa

Introduction to Cell Biology, Genetics

TpyaoeMKoCTh B 3a4€THBIX eAHAIIAX (KpeanuTax) / 3 3
Credit units
KonnmvecTBO ayAMTOPHBIX YaCOB U YaCOB 44]76 44/76

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

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

YcTHbIH ompoc, pedepart, KOHTPOIbHBIE PAOOTHI
DK3aMeH

Oral examination, presentation, assessments
Exam
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Cneunanbaocts / Speciality: buonorus / Biology

Yueonas qucuuminna «llcuxonorusy, NCUXo0JI0ro-negaroruyeckuii MoayJib /
Academic discipline «Psychology», psychological and pedagogical module

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

ChopMupoBaTh TEOpEeTHYECKHE 3HAHWA B O00JacTH
MICUXOJIOTHH, OTPAXKAIOIINI 0a30BbIe TPEACTABICHHS O
ncuxuke u e€ (PYHKOMAX, MO3BOJSIOUINNA aJeKBaTHO
MOHUMATH CYIECTBYIOIIUE TICHXOJIOTUIECKUE TEOPUU U
3aKOHOMEPHOCTH, OTTOYMThH MPAKTUYECKHUE HABBIKH,
HeoOxomumble  ans  3(pQekTuBHOW  TPyIOBOH
JICSITEITBHOCTH

To develop theoretical knowledge in the field of
psychology, reflecting basic concepts of the psyche
and its functions, allowing one to adequately
understand existing psychological theories and
patterns, and to hone the practical skills necessary for
effective work activity

dopmupyemsbie kommerenimun / The formed

[IpoexTrpoBaTh U peann30BbIBATH NPOLIECC OOYUECHUS U

Design and implement the process of teaching and

competences BOCIIMTAHMs C ydyeToM 3HaHuWii xapakrepuctuk | education taking into account knowledge of the
MMO3HABATENIFHON  JIEATENbHOCTH, HMHAMBHAyanbHO- | Characteristics of cognitive activity, individual
IICHXOJIOTMYECKMX KadecTB U ocoOeHHocTel muunoctu | psychological qualities and personality traits of
00yJaroIuXcs students

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

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

- CYIIHOCTH TICHXOJIOTHM KaK HAayKH W €€ CBS3U C
JIPYTMMH HayKaMH O UYeJlOBeKe, YMeTh OTJIHYaTh
HAayYyHOE M HEHAYYHOE IICHXOJIOTHYECKOe 3HaHUE;
CYITHOCTB, CBOIiCTBA, XapaKTePUCTUKH u
3aKOHOMEPHOCTH  TICHXMYECKUX  IO3HABATEIhHBIX
IIPOIIECCOB; - CYNTHOCTh, CBOMCTBA, XapaKTEPUCTUKU H
3aKOHOMEPHOCTH TICHXMYECKUX CBOMCTB JIMYHOCTH; -
BO3MO’KHOCTH YEIIOBEKA B PETYJISIIUN IMOIIMOHATHHBIX
1 (YHKIIMOHAIBHBIX TICHXHYECKHX COCTOSHUH W
CaMOPErYJISIIUK; - CYITHOCTh TEOPHA U OCOOCHHOCTH
COlMaNM3ai  JINYHOCTH; - CYUIHOCTh "
OTJIMYUTENBHBIE OCOOCHHOCTH TEOPHH TMCUXUYECKOTO
pa3BUTHST B OTEYECTBEHHOM H  3apyOexHOMH
TICUXOJIOTHH; - ACMEeKThI JCSTETbHOCTH YeNOBeKa; -
MEXaHHU3Mbl, 3aKOHOMEPHOCTH, ()aKTOPBI U BO3PACTHYIO
TIEPHOAM3AIIIIO IICHXHUUYECKOTO Pa3BUTHS YEIOBEKA.
YMETb:

- ONIEPUPOBATH OCHOBHBIMH KaTETOPHUSIMHU IICUXOJIOT U

- BBISABJISAATDH WHAWBUAYAJIbHBIC 0COOEHHOCTH

- the essence of psychology as a science and its
connections with other human sciences, to be able to
distinguish between scientific and non-scientific
psychological knowledge; - the essence, properties,
characteristics, and patterns of mental cognitive
processes; - the essence, properties, characteristics,
and patterns of personality traits; - human capabilities
in regulating emotional and functional mental states
and self-regulation; - the essence of theories and
features of personality socialization; - the essence and
distinctive features of theories of mental development
in Russian and foreign psychology; - aspects of human
activity; - the mechanisms, patterns, factors, and age-
related periodization of human mental development.
be able to:

- operate with the main categories of psychology; -
identify individual characteristics of mental processes
and use them in professional activities and social
interactions; - determine distinctive personality traits
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MIPOTEKAHUS TICUXUUECKUX MPOIECCOB U UCIOIb30BaTh
YX B IPOeCCHOHATFHON e TENFHOCTH M COITUAIEHOM
B3aMMOJCHCTBAN; - OINPEACTSATh OTIUYNUTENbHBIC
OCOOCHHOCTH JIMYHOCTH (TEMIIEpAMEHT, XapakTep,
CIIOCOOHOCTH, HAIPABJICHHOCTh) M KCIIOJIb30BaTh ITH
3HaHUSA ¥ YMEHHS B padoTe C JOIBMH JUIS PEIICHUS
COILMATBHO-TIPO(PECCHOHANILHBIX 3a/1a4; - 00OCHOBAThH
CYIIHOCTh SI-KOHILIENIINKU KaK JUHAMUYECKON CHCTEMBI
Mpe/ICTaBICHNH dYelmoBeka O cebe; -  JaBarth
XapaKTePUCTUKY (PYHIAMEHTAIbHBIM OMOIIMSIM IS
CaMOIIO3HAHUS W TIO3HAHUS OKPYXKAIOIIUX JIFOJCH; -
COOTHOCHTBH BO3PAaCTHBIE OCOOCHHOCTH TICHXHYECKOTO
Pa3BUTHS U pEATbHBIC KU3HEHHBIE CUTYAIIHH.

UMETh HaBBIK:

- aHaJu3a OCHOBHBIX HAMPABICHUN IICUXOJIOTHH;
pacro3HaBaHUS AIMOIMOHATBHBIX W (PYHKIIMOHAIBEHBIX
COCTOSIHMI  4YEJIOBeKAa; - aHajiM3a ICUXHYCCKUX
0COOCHHOCTEH JIMYHOCTH; - aHAJIN3A TICUXO0JIOTHUECKUX
(hakToB

(temperament, character, abilities, focus) and use this
knowledge and skills in working with people to solve
social and professional problems; - substantiate the
essence of the self-concept as a dynamic system of a
person's ideas about themselves. - characterize
fundamental emotions for self-knowledge and
understanding of others; - relate age-related
characteristics of mental development to real-life
situations.

have skills in:

- analyzing the main areas of psychology; -
recognizing a person's emotional and functional states;
- analyzing mental characteristics of an individual; -
analyzing psychological facts

Cemectp nzyueHus: y4eOHON TUCIMIUIMHBL, MO / 5 5
Semester of study

IMpepexBusutsl / Prerequisites - -
TpyaoeMKoCTh B 3a4€THBIX eAMHAIIAX (KpeauTax) / 3 3
Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 56/64 56/64

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

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

Ycrasiii onpoc, pedepar
OK3aMeH

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

YyeoHasi nucuumiinna «Ilegarorukay, ncuxoJi0ro-neaarornyeckuii MoayJib /
Academic discipline «Pedagogy», psychological and pedagogical module

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

dopmupoBanue IICHXOJIOTO-TIeIar OTHYECKUX
KOMIIETEHIIUH, CMOCOOCTBYIOMINX S(PHEKTUBHOMY
peumieHn0  TIpo)ecCHOHANBHBIX M COLMAIBHO-
JMYHOCTHBIX 3a/1a4 IeAarornuecKoil e TeTbHOCTH

Development of psychological and pedagogical
competencies that contribute to the effective solution of
professional and social-personal tasks of pedagogical
activity

dopmupyemsbie kommerenimun / The formed
competences

[IpoekTupoBaTh ¥  peajM30BBIBATh  IPOLECC
O6y‘IeHI/Iﬂ U BOCIIMTaHHUA C Y4YETOM 3HAaHUH
XapaKTePUCTHK [O3HABATEIILHOW  JIESTEIbHOCTH,
WH/IMBUYalIbHO-TICHXOJIOTHYECKUX ~ KAuecTB  H
0c00EHHOCTEH JINYHOCTH 00yUaroImuXcs

Design and implement the process of teaching and
education taking into account knowledge of the
characteristics of cognitive activity, individual
psychological qualities and personality traits of students

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

3HATh:
—  Beiymue
JMYHOCTH;
00yUaIOIUXCS;

(GakTopsl W YCIOBHS Pa3BUTHSA
BO3pACTHBIC 0COOEHHOCTH
CYIIHOCTH IICUXHNYCCKHUX
MO3HABATENFHBIX MPOLECCOB; — IOIXOABl U
TIPUHIUIIEL orbopa " KOHCTPYUPOBaHHS
COACPpKAHUA O6y‘IeHI/IH " BOCIIMTAaHUs, — OCHOBHBIC
(dopMbl  OpraHu3alMM, CpPEIACTBA, METOJbI U
TEXHOJIOTHH OOY4YeHHWs M BOCIUTAHUS, BKIIOYas
nH()OPMAMOHHO-KOMMYHHKAIIMOHHEIE; -
crenn(UKy JUATHOCTUKH PE3yJIbTATOB OOyUEHHS U
BOCITUTaHHS;
YMETB!
— KOHCTPYHUPOBATH LCIIU U COACPKAHUEC BOCTIMTAHUA
n obOyueHns (B TOM 4dHCIe Ha OCHOBE
KOMIICTEHTHOCTHOTO ~ TIO/IX0/1a),  YCTaHABJIHMBATh
MCXKIUCHUITIIMHAPHBIC CBA3U; — IMPOCKTHPOBATH H
OpPTraHW30BBIBATh pasziauuHble (QOPMBI  y4eOHBIX
3aHATUH W BOCIMTATENIBHBIX MEPONPHATHH; —
BKJIFOYaTh OOYYAIOIIUXCSI B HPOEKTHYIO, y4eOHO-
HCCIIEIOBATENBCKYIO JIeSTeIbHOCTD; -
pa3pabaTbiBaTh M COBEPLICHCTBOBATH Y4eOHO-
MeToAMYecKoe obecrneyeHrne o0pa3oBaTeIbHOTO

know:

- leading factors and conditions of personality
development; age characteristics of students; the nature of
mental cognitive processes; approaches and principles for
selecting and designing the content of training and
education; the main forms of organization, means,
methods, and technologies of training and education,
including information and communication technologies;
the specifics of diagnosing the results of training and
education;

be able to:

- design the goals and content of training and education
(including those based on a competency-based approach)
and establish interdisciplinary connections; - design and
organize various forms of educational activities and
educational events; - involve students in project-based,
educational, and research activities; develop and
improve teaching and methodological support for the
educational process, including those based on computer
tools, including the development of diagnostic tools; -
establish pedagogically appropriate relationships with all
participants in the educational process.

have skills in:
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mporiecca, B TOM YHCJIe Ha OCHOBE KOMITBIOTEPHBIX
CpelCTB, BKJIIOYas pa3pabOTKy CpEICTB  €ro
JNMAaTHOCTHKH, — YCTAHABJIMBATh IEarOrU4ecKd
enecoo0pasHbie OTHOILICHUS co BCEMH
Y4aCTHUKAMH 00pa30BaTeIbHOTO npoiiecca;
BJIAJICTh HABBIKAMHU:

— IPOEKTUPOBAHHS ¥ TPUMCHEHHUS HHHOBAI[MOHHBIX
METOJ0B U TEXHOJIOTHI o6yquH51 1 BOCIIMTAHUSA, —

— design and implement innovative teaching and learning
methods and technologies; — organize and manage the
educational process, taking into account the assessment
of individual and personal characteristics of students and
the results of teaching and learning; — reflect on and
adequately assess one's own teaching activities

opraHmzanuu  00pa3oBaTeNbHOrO Iporecca |

yOpaBJI€HUs] MM C  Y4€TOM  JUAarHOCTHKH

WHIMBUAYATBEHO-TUIHOCTHBIX ocobeHHOCTEeH

oOydJarommxcss ©  pe3ylbTaToB OOyYeHUs W

BOCIIMTaHMS; — pedieKcMd W aAeKBaTHOU

CaMOOLICHKU COOCTBEHHOH I1€JarOru4ecKou

JeSITENIbHOCTH
CemecTp nzydeHus: yaeOHOM JUCIUITITNHBI, MOTYIIS / 6 6
Semester of study
IpepexBusutsl / Prerequisites [cuxonorus Psychology
TpymoeMKoCTh B 3a4€THBIX eUHHIAX (KpeanuTax) / 3 3
Credit units
KonmuaecTBO ayTMTOPHBIX YacOB U 9acOB 64/56 64/56

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

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

YcrHeIi ompoc, pedepar
OKx3amMeH

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

YyeOHast TUCHUTIINHA «MeTOIUKA NpenoAaBaHusi OMOJIOTHH ¢ OCHOBAMH BOCIIMTATEIbHOM PadoThl», ICHX0JI0T0-e1arorHYecKuii MoayJib /
Academic discipline «Methods of teaching biology with the basics of educational worky, psychological and pedagogical module

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

@opMUpOBaHHE CHCTEMbl 3HAaHUH O METOJax,
MPUEMax U TEXHOJIOTHSIX MPEIoAaBaHus OMOJIOTUH B
00111e00pa30BaTENILHOM MIKOJIC

Formation of a knowledge system on methods, techniques
and technologies for teaching biology in comprehensive
schools

dopmupyemsbie kommerenimun / The formed
competences

[lpoexkTpoBaTh ¥  pEalM30BBIBATH  IIPOIIECC
oOy4eHHss ¥ BOCHHTaHMS C Y4YETOM 3HAHHH
XapaKTCPpUCTUK MMO3HAaBaTEJILHOM JACATCIIbHOCTH,
WHIVBHIYabHO-TICHXOJIOTHYECKUX ~ Ka4eCTB |
0COOCHHOCTEN JIMYHOCTH 00YJarOIINXCS

Design and implement the process of teaching and
education taking into account knowledge of the
characteristics of cognitive activity, individual
psychological qualities and personality traits of students

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

3HaTh:
- 3aJa4y U3y4YCHUA OHoJIOrUHY Ha Pa3HBIX CTYHICHAX

11-nerneit 0011e00pazoBaTEeNbHOM TITKOJTBI; -
MeTONbl, (OPMBI W  TEXHOJOTHH  OOy4YeHHS
OMOIIOTUM;-  CTPYKTYpPY  IIKOJBHBIX  KYpCOB
Onomnoruu;- COBPEMEHHBIE WHHOBAIIIOHHBIE

KOHLICTIIUK B TIPENOJaBaHUK OHOJIOTHH;- 3aauu
CpeaHed MKOJIbI B cepe BOCIHTAHHS;- OCHOBHEIC
HaTpaBJICHUs] BOCIIUTATEIFHON pabOThl;- OCHOBHBIE
dbopMber  m  Merompl  paboTel B cdepe
OOIIEKYJIBTYPHOTO BOCIHTAaHMS, HPABCTBEHHOTO,
9KOJIOTHYECKOTO BOCIIUTAHNSI, BOCITUTAHUS JIETIOBBIX
Ka4eCTB JITYHOCTH;- OCHOBHBIE CIIOCOOBI KOPPEKIINU

JNEBUAHTHOTO TIOBEJCHHUA MIKOJIHHUKOB;- (HOPMBI
OpraHU3allMl  COBMECTHOM paboThl  Tedarora,
KOJUIEKTUBA  IIKOJBHUKOB H  OOIIECTBEHHBIX

OopraHu3alun
YMETB:

- ONpeAeNnsITh HOMEHKJIATYPY YyYeOHBIX 3aaad;-
IUIAHUPOBATh M PEAIM30BBIBATE CUCTEMY YUCOHBIX
3aHATHH 1O  OWOJIOTMH; -  OCYIIECTBIATH
TUIAKTHYECKA ONTHMAJIBHBIM BBIOOp METOJOB
oOyueHus: OWOJIOTHHU: - TPOBOJIUTH TEMAaTUYECKHE
OKCKYpCHH 10 OHWOJIOTHH; - OCYIIECTBISThH

B pcajm3anun 3aJja4 BOCIIUTaHUS.

know:

- the objectives of studying biology at different levels of
the 11-year comprehensive school;- methods, forms, and
technologies of teaching biology;- the structure of school
biology courses;- modern innovative concepts in teaching
biology;- the objectives of secondary school in the field
of education;- the main areas of educational work;- the
main forms and methods of work in the field of general
cultural education, moral, environmental education, and
the development of personal business qualities;- the main
methods  of  correcting deviant  behavior in
schoolchildren;- forms of organizing the joint work of a
teacher, a group of schoolchildren, and public
organizations in implementing educational objectives. Be
be able to:

- determine the nomenclature of educational objectives;-
plan and implement a system of educational lessons in
biology; - make a didactically optimal choice of methods
for teaching biology: - conduct thematic excursions in
biology; - carry out systematic monitoring of knowledge,
abilities, and skills in biology lessons; - plan a system of
educational work within the framework of the
responsibilities of the class teacher; - organize and
conduct basic educational activities with schoolchildren
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CHUCTEMHBII KOHTPOJIb 3HAHUM, YMEHUN U HaBBIKOB
Ha ypoKax OHOIOTHH; TUTAaHAPOBATh CUCTEMY
BOCITUTATEIHHOM pabOTHI B paMKax 3a/1ad KJIACCHOTO
PYKOBOAMTENS; - OPraHU30BBIBATH M TPOBOJUTH
OCHOBHBIC (POPMBI BOCIUTATEIBHOW pPa0OTBI CO
IIKOJIbHUKaMH (KJIACCHBIN Yac, TUCIYT, TYPIIOXO,
oOcykieHue, coOpaHue W Jp-); - YCTaHaBJIMBATh
a¢hekTUBHOE OOLICHHE C YyYallUMHCS B IEJAX
peanu3anuy 3a7ad BOCIIATAHWSL.

HMETh HABBIK:
- BIageHus
Y4eOHBIMU
OHOJIOrUH

OCHOBHBIMH WHHOBaIlMOHHbBIMHA
TCXHOJOI'UAMHA B npenogaBaHuA

(class hours, debates, field trips, discussions, meetings,
etc.); - establish effective communication with students to
achieve educational objectives.

have skills in:

- mastering of basic innovative educational technologies
in teaching biology

Cemectp uzyueHust y4eOHON TUCIIMIUIMHBI, MOIYJIS /
Semester of study

7

7

Ipepexusutsl / Prerequisites

Ilemaroruka, IICUXOJIOTHS

Pedagogy, Psychology

TpynoeMKoCTh B 3a4€THBIX eAMHANIAX (KpeanuTax) / 3 3
Credit units
KonnvecTBO ayAMTOPHBIX YaCOB U YaCOB 64/44 64/44

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

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

YcrHblii onpoc, pedepar
Ok3ameH

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

YueOHas qucuuninHa «MeToanka nNpenogaBaHus XUMUM, ICHX0JIOr0-TIeJaroru4ecKuii MoayJib /
Academic discipline «Methods of teaching chemistry», psychological and pedagogical module

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

Ob6ecreunTh METOANYECKYIO TIOATOTOBKY CTYJEHTOB
K paboTe B YYpeKIOCHUAX OOIIEr0 CpeaHero
o0Opa3oBaHMsT Ha OCHOBE (OPMHPOBAaHUS y HHX
METOANYECKOU CHUCTEMBI TEOPETUUYECKUX 3HAHUHN U
MPaAKTUYCCKUX yMCHI/II\/'I JJIsA OCYIICCTBIICHUA
00y4eHHs yJanmxcsi ydeOHOMY peaMeTy «XUMHUsD)

To provide methodological training for students to work
in general secondary education institutions based on the
formation of a methodological system of theoretical
knowledge and practical skills for teaching students the
subject "Chemistry"

dopmupyemsbie kommerenimun / The formed
competences

[MpoexkTpoBaTh M  pealM30BBIBATH  IIPOIIECC
oOy4eHHss ¥ BOCHHTaHMS C Y4YETOM 3HAHHH
XapaKTCPUCTUK MMO3HaBaTEJILHOM JCATCIIbHOCTH,
WHAUBUAYAJTbHO-TICUXOJIOTHUYCCKUX Ka4dyeCcTB u
0COOCHHOCTEW JIMYHOCTH 00YJarOIINXCS

Design and implement the process of teaching and
education taking into account knowledge of the
characteristics of cognitive activity, individual
psychological qualities and personality traits of students

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

3HATH:

- 1enW, 3aJaud M CcoAepKaHHe  0a30BOro
XUMHYECKOr0 00pa3oBaHUs; - JOCTOMHCTBA U
HEJIOCTATKH Pa3IMYHBIX METOIOB O0YUYCHUS XUMHUU;
- OCHOBHBIE OpraHW3alMOHHBbIE (OPMBI OOYyUEHUS
XUMHH, - METOJIUKY (OPMUPOBAHUS M DPAa3BUTHS
XUMHYECKUX TOHSATHH O BEIIECTBE, XUMHUYCCKOM
JJIEMEHTE, XHMHYECKOW pEeaKkIiH; - OCHOBHBIC
TEOPETUYECKUE KOHIIENIIMKA XHUMUHU Kypca CpeaHen
IIKOJIBI; - COJACPKAHWE U METOAUKY MPOBEICHUS
y4eOHOr0 XUMHUYECKOTO DKCIICPUMEHTA; - MpaBuIia
0e30macHOro MOBE/ICHUS] B KAOMHETE XMMUH.

YMETh:

—  BbIOWpaTh  ONTHMANBHBIA W Haubolee
3¢ (HeKTUBHBIN MeToa O0yUeHUS XUMHHU B Kax a0
yaeOHOM CUTYaIlHH; - MIPOBOIUTH
JIEMOHCTPAIMOHHBIN XUMHYECKUH SKCIIEPUMEHT; - —
OpPraHHM30BBIBAaTh W  TNPOBOJUTH  yUYEHHUYCCKHI
3KCIIEPUMEHT 110 XUMHH; - TOTOBUThH IJIAH-KOHCIIEKT
U TPOBOJUTH HA €ro OCHOBE YPOK XUMHH; -
WCIIONIb30BaTh ~ WMHTErpaTuBHYl  10-0auibHYHO

know:

- the goals, objectives, and content of basic chemistry
education; - the advantages and disadvantages of various
methods of teaching chemistry; - the main organizational
forms of teaching chemistry; - methods for forming and
developing chemical concepts of substances, chemical
elements, and chemical reactions; - the main theoretical
concepts of the high school chemistry curriculum; - the
content and methods of conducting an educational
chemistry experiment; - safety rules in the chemistry
classroom.

be able to:

- choose the optimal and most effective method of
teaching chemistry in each learning situation; - conduct a
demonstration chemistry experiment; - organize and
conduct a student experiment in chemistry; - prepare a
lesson plan and conduct a chemistry lesson based on it; -
use an integrated 10-point system for assessing learning
outcomes; - predict student learning outcomes in the
subject "Chemistry"”; - use various chemistry teaching
technologies in practice, including information and

47




CHCTEMY OLICHHBAHUS PE3YJIbTaTOB OOYYEHUS; —
MPOTHO3UPOBATH PE3YJIbTATHl OOYUEHHS y4aluXxcs
10 y4eOHOMY NIpeaAMeTY «XUMHsD»; — UCIIOJIb30BATh
Ha TPaKTUKE pa3IUYHble TEXHOJIOTUH OOy4YeHUs

XMMUH, B TOM  uHcle  HMH(POPMALMOHHO-
KOMMYHHKAaTHBHBIE; — 00pamarbcsi ¢ XUMHIECKUM
o0opymoBaHMeM,  XHUMHYECKOH  TOCymod W

peakTHBaMH, C COOJIOJEHHEM MPAaBUI TEXHHUKH
0€30I1aCHOCTH.

BIIAJICTh:

— MeToJaMu OOyuYeHHsS XHWMUWU; METOIAMHU
KOHTpOJII 3HAaHMW ydaluuxcs; — METOIHUKOU
OpraHH3aALNN u MIPOBEICHHUS y4eOHOTro
XUMHUYECKOTO  3KCIEPUMEHTa; —  METOJaMHU
IUJAHUPOBAHHSA, OpTaHM3allMd W INPOBEACHUS
BHEKJIACCHOH paboThl 1O XUMHH; — MpUeMaMu

oOpamieHuss ¢ J1abopaTOpHBIM  000pyHOBaHUEM,
XUMUYECKON MOCYN0M U XUMHUYECKUMU PEAKTHBAMU

communication technologies; handle chemical
equipment, chemical glassware, and reagents, observing
safety regulations.

have skills in:

- methods of teaching chemistry; - methods of monitoring
student knowledge; methods of organizing and
conducting educational chemical experiments; [
methods of planning, organizing, and conducting
extracurricular activities in chemistry; - techniques for
handling laboratory equipment, glassware, and chemical
reagents

CeMecTp u3ydeHus: ydeOHOM TUCIIMITIUHBI, MOTYJIS /
Semester of study

7

7

Ipepexsusutsl / Prerequisites

HeopraHquCKaﬂ XHUMMUA, OpraHI/I‘IeCKaH XUMUA

Inorganic Chemistry, Organic Chemistry

TpynoeMKoCTh B 3a4€THBIX eUHHIAX (KpeanuTax) / 3 3
Credit units
KonmuaecTBO ayTMTOPHBIX YacOB U 9acOB 42/48 42/48

camocTosTenbHoi 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

YcTHBIN 0mpoc, KOHTPOJIBHBIE paOOTHI
3auer

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

Yueonasa qucuuninna «loautosnorus» moayiab «ConuanbHO-TyMaHUTAPHBINH-2) /
Academic discipline «Politology», module «Social and Humanitarian-2»

Kpatkoe conepkanue y4eOHOM JUCIUILINHEL,
moxyns / Brief summary

[Tonydyenune 3HaHMI O NOJUTUYECKON CUCTEME COLIMyMa U
MOJIMTUKO-TIPABOBOM COCTaBJIAIONICH 0eIopyccKoro
rocyJapcTBa 1 Jpyrux CTpaH

Gaining knowledge about the political system of society
and the political and legal components of the Belarusian
state and other countries

dopmupyemsbie komnerenimun / The formed
competences

OO6amate CIIOCOOHOCTBIO aHATM3UPOBATH OJUTHICCKUE
COOBITHSI, TIPOLECCHI, OTHOIIEHHS, BIAAETh KYJIBTYPOil
MTOJINTUYECKOTO MBIIUICHUSI W MOBEICHUS, MCIIOIB30BaTh
OCHOBBI TIOJINTOJIOTHYECKUX 3HAHUU IS (POPMUPOBAHHS
KYJIBTYPbl OCO3HAHHOTO U PAI[HOHAIBHOTO MOJIUTHIECKOTO
BBIOOpa, YTBEP)KACHUS COLHMAIbHO OPHEHTHPOBAHHBIX
LICHHOCTEH

Have the ability to analyze political events, processes,
relations, possess the culture of political thinking and
behavior, use the basics of political science knowledge
to form a culture of conscious and rational political
choice, assertion of socially oriented values

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

3HATB!

- OCHOBHBIE TIOJIMTOJIOTUYECKHUE KAaTErOpUH, MOAXOABI K
aHaIN3y MOJUTUYECKHUX SBICHUH B COBPEMEHHOM MHPE;-
cnempuky QopmupoBaHus U (YHKIHOHHUPOBAHUS
MOJUTUYECKUX  CHCTeM;-  CYHOIHOCTb,  CTPYKTYpPY
MOJUTUYECKUX WHCTUTYTOB M MPOIIECCOB B COBPEMEHHOM
mupe u PecrnyOmuke bBemapych;- 3aKOHOMEpPHOCTH
dbopMHpOBaHUS WM peanu3alliid  TOCYAapCTBEHHOM
MOJIUTUKY, TPUHIMIB U OCHOBHBIE IIETIM BHYTPECHHEH
nonmutukn  PecyOnmkm  Bemapych; - cucremy
COBPEMEHHBIX MEKTyHaPOTHBIX TOJIUTHYECKUX
OTHOIICHWHM, TNPWHIUIBI W OCHOBHBIE II€JIM BHEIIHEH

nomutukd  PecnyOnmkn  benmapyck; - coBpeMeHHbIE
MTOJINTHYECKHE UJIECOJIOTHH;- CYIIIHOCTB,
MHpPOBO33pEHYECKHE OCHOBBI M  pPOJNb  HJEOJIOTHH

0eIOPYCCKOT0 TOCyIapcTBa B OOIECTBEHHOM Pa3BUTHH
Hallle CTpaHbl, - CYIIHOCTh TMOJUTHYECKOW KYIbTYPHI,
0COOEHHOCTH €€ HAIIMOHAIBHBIX MOJIEIICH.

YMETH:

- TIOHMMAaTh TIOJIUTOJIOTHIO KaK HayKy o0 yIpaBlIeHUH
o0IIecCTBOM M TOCY/AapCTBOM;  -XapaKTepU30BaTh
MOJIMTUYCCKUE CUCTEMBbI W HMHCTUTYTBI B COBPCMCHHOM

know:

- the main political science categories and approaches to
analyzing political phenomena in the modern world;-
the specifics of the formation and functioning of
political systems;- the essence and structure of political
institutions and processes in the modern world and the
Republic of Belarus;- patterns of formation and
implementation of public policy, principles and main
goals of the domestic policy of the Republic of Belarus;-
the system of modern international political relations,
principles and main goals of the foreign policy of the
Republic of Belarus;- modern political ideologies;- the
essence, ideological foundations, and role of the
ideology of the Belarusian state in the social
development of our country;- the essence of political
culture, the features of its national models.

be able to:

- understand political science as a science of governing
society and the state; - characterize political systems and
institutions in the modern world and the Republic of
Belarus;- conduct a comparative analysis of various
types of political systems;- analyze political processes
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mMupe U Pecnybmuke — bemapych;- — mpoBOAWTH
CPAaBHHTENBHBIN aHAIIN3 PA3IMYHBIX THIIOB MOJIUTHYECKUAX
CHUCTEM;- AHAJIN3NPOBATH IIOJINTUYECKHE TIPOLECCHl B
coBpeMeHHOM Mupe U Pecry6nnke benapych;- olieHUBaThH
MIEPCTIEKTUBBl Pa3BUTHS COBPEMEHHBIX IOJUTHYECKUX
IIPOLIECCOB; -y4acTBOBATb B ¢dbopMupoBaHUK
MOJIMTUYECKONH  CHUCTEMBI  OCIIOPYCCKOro  OOINecTBa
I/I36I/IpaTeHb, IIOJIMTHYCCKOI'O y4acCTus, IMPOABJIATH
KyJlbTypy KOHCTPYKTHBHOT'O - aHaAJIN3HPOBATH
HJEO0JIOTMYECKHE TIPOIIECCH] B COBPEMEHHOM MUDE.
BIIQ/IETh!

- COBPEMEHHBIMU METOAaMH OLICHKH XapakTepa U QyHKIHUHA
rOCyapCTBEHHOM TMOJUTHKY M YIIPABJICHUS; - HaBBIKAMHU
KPUTHUYCCKOr'0O U CPaBHUTCIIbBHOI'O aHAJIM3a IMOJUTUYCCKUX
IpoucccoB u HBJ’ICHI/II\/'I;- INpuHOUIIaMU IIPOrpaMMHOTO
3akora «OO0 yTBEpKICHWU OCHOBHBIX HAIPaBICHUH
BHYTpEHHE W  BHEIIHEW MONUTUKKM PecmyOnuku
BenapyCL»;- HaBbIKaMH OIIPCACIICHUA U aHaJIn3a BHCIIHEC-

in the modern world and the Republic of Belarus;-
assess the prospects for the development of modern
political processes; - participate in the formation of the
political system of Belarusian society, voter, political
participation; demonstrate a culture of constructive -
analyze ideological processes in the modern world.
have skills in:

- modern methods of assessing the nature and functions
of public policy and administration; - skills of critical
and comparative analysis of political processes and
phenomena; - principles of the programmatic Law "On
approval of the main directions of domestic and foreign
policy of the Republic of Belarus"; - skills of defining
and analyzing foreign and domestic policy tasks of the
modern state

u BHYTPHITOJIUTHYECKHX 3amaqy COBPEMEHHOTO
rocyiapcTBa
CemecTp nzyueHus: ya4eOHOM JUCIMITIINHBI, MOIYJIS 2 2
/ Semester of study
IMpepexsusutsl / Prerequisites - -
TpyaoeMKoCTh B 3a4€THBIX eAHAIIAX (KpeanuTax) / 3 3
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 54/54 54/54

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

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

YcTHbI# ompoc, pedepar, TeCTh
JduddepeHnnpoBaHHbIN 3a4eT

Oral questioning, essay, tests
Differentiated credit
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Cneunanbaocts / Speciality: buonorus / Biology

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

Kpatkoe conepkanue y4eOHOM JUCIUILINHEL,
moxyns / Brief summary

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

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

B3aUMOJICHCTBHSL B TPYAOBOM  mpodeccrHoHanbHOM | activities
ACATCIIbHOCTU
dopmupyemsbie kommerenimun / The formed O6amats CIOCOOHOCTBIO peanusoBbiBath | Have the ability to implement psychological
competences MCUXOJIOTHYECKAE  METOAMKH  yIpaBlCHHWsS, Biajerh | management techniques, possess skills in conflict
HaBBIKAMH pa3pelicHus KOH(IUKTOB B oOpraHm3aimsx, | resolution in organizations, and organize work
OpraHu3oBbIBATE  paboume  mpoleccsl ¢  ydeTom | processes taking into account psychological knowledge
MICHXOJIOTHYECKOT0 3HAHUS M TEXHOIOTHI and technologies
Pesynbrarel 00y4eHus (3HATh, yMETh, BIAACTh) / 3HATh: know:
Learning outcomes (know, be able to, have skills - METO/I0JIOTHIO u METO/IBI ncuxojorun | - methodology and methods of management
in) yIpaBJIeHUs; - TeopeTHdeckne KoHueniuu mcuxonoruu | psychology; - theoretical concepts of management
yIIPaBJICHUS; NPUHIMIBI  OpraHu3anuu  TpyaoBoi | psychology; - principles of organizing human work

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

METO/TBI YIPaBIEHUYECKOTO HCUXO0JIOI'UYECKOTO
KOHCYJIbTHPOBAHHUS;
YMETB:

- IOJIb30BAThCS NICUXOJOTMYECKUMUA METOJAMHU H3YUYEHUS
JUYHOCTH U TIOBENIEHUS PYKOBOJHUTENEH M COTPYIHUKOB
(Tectsl, HaOII0ICHHE, omnpoc, SKCIIEPUMEHT;
SMIIUPUYECKOE  HCCIIEJOBaHKE); ONpeniensaTh B
VIOpaBICHUH OpraHM3alMed JOMUHHUPYIOMIWE CTHIN
yIpaBICHHUA, COOTBETCTBYIONINE OOCTOSATEILCTBAM;

HCCIIEI0BaTh MEXKIIMYHOCTHBIE OTHOLIEHUS B TpYIIE,
OTIPEAETNATh CTaTyC KaXAOro pabOTHWMKA B Tpymie; -
ONpEeleNsaTh  CTPYKTYPY  KOJUIEKTHMBA,  COLMAJIBHO-
[ICUXOJIOTMUECKUN KIMMAT B KOJIJIEKTUBE M TPYIIIOBHIE
JUHAMHUYECKUE TPOLECCHl, KOTOPHIE €r0 OINPENECISIOT; -
BBISIBISITH ~ NMPO(ECCHOHATBHO  Ba)KHBIE  KadecTBa

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

be able to:

- use psychological methods to study the personality and
behavior of managers and employees (tests,
observation, surveys, experiments; empirical research);
- identify dominant management styles in
organizational management that are appropriate to the
circumstances; - explore interpersonal relationships in a
group, determine the status of each employee in the
group; - determine the structure of the team, the socio-
psychological climate in the team, and the group
dynamic processes that determine it; - identify
professionally important qualities of employees and
develop programs for their development; - develop
psychological recommendations for the use of
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COTPYJIHHUKOB U pa3padaThiBaTh MPOrPAMMbl UX Pa3BUTHSI,
- paspabarbhiBaTh IICHXOJOTHYECKHE PEKOMEHIAHNU IO
WCTIONTF30BAHUIO TICUXOJIOTHYECKNX 3HAHWU B IPOIIEcCce
VIpaBICHHUS, B Pa3pEIICHUH KOH(IUKTOB, H3MCHCHUU
MICUXOJIOTMUECKOT0 KJIMMaTa B OpraHU3alUaX, NPUHITUN
YIPaBICHUYECKUX PEIICHHUIA;

HUMETb HABBIK:

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

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

OpraHu3allMOHHOI'0 KOHCYJIbTUPOBAaHMA.

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

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

Cemectp nzyueHus y4eOHOW AUCIUITIMHBI, MOIYJIS 5 5

/ Semester of study

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

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 54/54 54/54

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

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

YcrHblii onpoc, pedepart, TeCThI
JduddepeHunpoBaHHbIN 3a4eT

Oral questioning, essay, tests
Differentiated credit
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Cneunanbaocts / Speciality: buonorus / Biology

Yueonasa qucuuninHa «Couuonorus», Moayab «CounaiabHO-TYMAHUTAPHBINH-2) /
Academic discipline «Sociology», module «Social and Humanitarian-2»

Kpatkoe conepkanue y4eOHOM JUCIUILINHEL,
moxyis / Brief summary

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

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

dopmupyemsbie kommerenimun / The formed

O0amate CrIOCOOHOCTHIO AaHATM3UPOBATH MTPOUCXOISIITNE

Have the ability to analyze processes occurring in

competences B obIecTBe TIPOIIECCHI, OCYIIIECTBIISITh ux | society, carry out their sociological diagnostics, predict,
COITMOJIOTMYECKYI0  JMarHOCTHKY,  IPOTHO3MPOBaTh, | prevent or minimize the consequences of crisis
yhopexaaTb ~ WIH  MHHAMH3MpOBaTh  mocieacTBus | phenomena in various spheres of life
KPU3UCHBIX SIBJICHUI B pasIUYHBIX cdepax
KU3HCACATCIIBHOCTU

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

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

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

YMETB:

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

COITMAJIBHBIX HHCTUTYTOB U MIPOIIECCOB;

BJIAJIETh:

- 0a30BBIMHU TEOPETHUKO-METOOIOTUICCKUMHU 3HAHHUSIMA U
MMPAKTUYECKAUMH HABBIKAMH JIJISI W3YYEHUS COIHMAIbHBIX
IIPOIIECCOB B COBPEMEHHOM OO0IIECTBE

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

be able to:

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

have skills in:

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

CemecTp u3ydeHus yueOHOM JUCIUIUIAHBI, MOYJIS 5 5

/ Semester of study

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

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

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

YcTHBIH ompoc, pedepar, TeCTh
JnddepeHnupoBaHHbIN 3a4eT

Oral questioning, essay, tests
Differentiated credit
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Cneunanbaocts / Speciality: buonorus / Biology

YueoOnas qucuuminHa «Boiciiasi MaTeMaTuKa», MOAyJIb «MaTtemaTuka, (pusuka, uHgopMaTuKa /
Academic discipline «Higher mathematics», module «Mathematics, physics, computer science»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

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

MarteMaTu4eckoe MOJCIUPOBAHUC B OHOJIOTHH.

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

dopmupyemsbie komnerenimu / The formed
competences

HpI/IMCHﬂTb METOABI MATCMATHUYCCKOI'O aHalln3a,

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

IIpyU TIPOBEACHUM HAy4YHBIX MCCIECIOBAaHUH U B
MPAKTHYECKOH EATENBHOCTH

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

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

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

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

YMETh:

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

BJIAACTh:

know:

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

be able to:

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

have skills in:

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

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

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

ee 00paboTKn u npeAcTaBICHUS B

NPOTHO3UPOBAHUH  PE3YJIbTATOB U3y4aeMbIX

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

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

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

YCTHBIH 0MpOC, KOHTPOJIBHBIE PAOOTHI
OK3aMeH

Oral questioning, assessments
Exam
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Cneunanbaocts / Speciality: buonorus / Biology

YuyeGHasi nucuuminna «®usnuka», MoayJib «Maremaruka, pusnka, napopmatuxa /
Academic discipline « Physics », module «Mathematics, physics, computer science

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

MexaHuka; MOJIEKYJIApHas ¢dusnka u
TEPMOJUHAMUKA; JJIEKTPUIECTBO M MAarHEeTU3M;
ONTHKA; (HU3MKAa aTOMOB M MOJIEKYJ; DJIEMEHTHI
sIIEpHON (PU3UKH

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

dopmupyemsbie komnerenimu / The formed
competences

HpI/IMCHﬂTb METOABI MATCMATHUYCCKOI'O aHalln3a,

TEOPETHIECKOTO u AKCMIEPUMEHTAITEHOTO
HCCIIEJOBAHNI (m3ngecKkux MIPOIIECCOB,
KOMITBIOTEPHBIC HMH(GOPMAI[MOHHBIC TEXHOJOTHH

IIpyU TIPOBEACHUM HAYYHBIX MCCIECIOBAaHUNH U B
MPAKTHYECKOH EATENBHOCTH

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

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

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

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

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

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

BIIAJIETh:

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

HaBbIKaMH

know:

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

be able to:

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

have skills in:

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

CeMecTp u3ydeHus1 y4eOHOM TUCIIMITIMHBI, MOTYJIS /
Semester of study

2

2

Ipepexsusutsl / Prerequisites

Bricmias maTemaTnka

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

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

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

OT4YeTHI 110 TA0OpaTOPHBIM paboTaM, KOHTPOILHAS
pabora
DK3aMeH

Laboratory reports, assessments
Exam
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Cneunanbaocts / Speciality: buonorus / Biology

YyeGHasi nucuuInHAa «OCHOBBI HHPOPMAIIMOHHOI OMOJIOTHIY», MOAY.JIb «MaTeMaTHKa, puznka, uHpopMaTuka /
Academic discipline «Fundamentals of Information Biology», module «Mathematics, physics, computer sciencey

Kpatkoe conepxanue yueOHOW AUCIUTUTHMHBI, MOIYJIS
/ Brief summary

Hudopmarus u WH(POPMAITUOHHBIC IIPOIIECCHI.
Hudopmarmonnsie TexHonorun. Hayuyno-unpopmarpionsas
JesTeIbHOCTh B Owmojoruu. KommbioTepHas OHOJIOTHS.
WNupopMaluoHHbIE TEXHOJOTHMHM aHalW3a JaHHBIX U
JIOKYMEHTAJILHOTO odopmiteHus pe3yabTaTOB
OHMOJIOTUYECKUX UCCIICIOBAHHIA.

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

dopmupyemsbie kommerenimun / The formed
competences

IIpumenste METOJIBI MaTeMaTHIECKOTO aHaJn3a,
TEOPETUYECKOTO W HKCHEPUMEHTAIBHOIO MCCIEI0BaHUMN
(usznyeckux MIPOLIECCOB, KOMITBIOTEPHBIE
“H(OPMAITMOHHBIE TEXHOJIOTUW TIPH MPOBEICHUH HAYYHBIX
HCCIIEIOBAHUMN U B IPAKTUYECKON JAEATEIbHOCTU

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

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

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

NPUHLMIBL  BHU3yalIM3allMM  pe3yJbTaTOB  HAYYHBIX
WCCIIEIOBAHNN; - TpeOOoBaHHSA TO O(GOPMIICHHIO HAyYHBIX
OTYETOB 00 DJKCIIEPUMEHTE, JAPYruX HAy4YHBIX |

KBaJIM(PHUKALMOHHBIX PaboOT;

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

TEXHOJOTHH ¥ OWOMH(OPMALMOHHBIX 0a3 [aHHBIX; -

NIPUMCHATH 0a30BbIE HAaY4YHO-TCOPCTUYCCKNUEC 3HaHUA JJId

know:

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

be able to:

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

- YCTOHYUBBIMU HABBIKAMH PAIIMOHATBHOTO HCIIOTH30BAHMUS
WH(POPMALIMOHHBIX TEXHOJOTHH TPH TOHCKE M aHalu3e
Hay4yHOUW WH(GOpPMAIUH; - CUCTEMHBIM M CPaBHHUTEIBHBIM
aHaJIM30M; - UCCIICAOBATECIbCKUMH HABBIKAMH; - 0A30BBIMH
HaBBIKAMH W YMEHUSIMH TNPUMEHEHHS HH()OPMAIMOHHBIX
TEXHOJIOTHI IJid aHalin3a JaHHBIX W OOKYMCHTAJIbHOI'O
oopMIIeHUs pe3yIbTATOB OMOJIIOTHUECKUX HCCIIC0BAHUH

3ajad; -
aHaIu3y
CHCTEM; -

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

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

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

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

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

KonnmvecTBO ayAMTOPHBIX YaCOB U YaCOB 76/44 76/44

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

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

Ot4er 10 1abopaTOpPHBIM paboTaM, TECT,
WHAWUBUAYAIbHBIC 3aJaHUS
DK3aMeH

Laboratory reports, test, individual task
Exam
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Cneunanbaocts / Speciality: buonorus / Biology

Yueonas qrucuuminna «Lutonorus u rucronorus», Moayib « DyHJaMeHTAIbLHAS U NPUKIATHAS OHOJOTUS KICTKH» /
Academic discipline « Cytology and histology », module «Fundamental and Applied Cell Biology»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

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

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

dopmupyemsbie komnerenimun / The formed
competences

IlpumensaTp  3HaHUA (dbyHIaMeHTampHOW |
MPUKIIAHOW OMOJIOTHH PACTUTENBHBIX W KHBOTHBIX
KJIETOK TPH PEICHNH 33734 KIETOYHON HHXCHEPUHI

Apply knowledge of fundamental and applied biology of
plant and animal cells to solve problems of cell
engineering

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

3HATH:

TTPUHIIHIIBT CTPYKTYpPHO-(QYHKIIHOHATEHON
OpraHu3alMu KJIETOK JYKapuoT; 3aKOHOMEPHOCTH
nposrdepaniy KIeTOK, UX JENCHHs MyTeM MUTO3a
u  MeHoza, a TaKkkKe WX  TCHETHYECKU
JNeTepMUHUPOBaHHON  (pu3nonoruueckor rubdenu
MyTEM aIloNTo3a; CBOWCTBA CTBOJOBBIX KJIETOK W
3aKOHOMEPHOCTH PYHKIIHOHALHOH CrieIUaTU3aIin
MOPOXAAEMBIX HMMH KJIETOYHBIX KIIOHOB TIpH
(dhopMupoBaHUU TKaHeH u OpraHoOB
MHOTOKJICTOUHBIX OPTaHM3MOB; KJIACCH(DUKAIUIO U
MOp(}OGhH3HNO0JIOTHIO OCHOBHBIX TKaHEH KUBOTHBIX U

YeJI0BEKa, 3aKOHOMEPHOCTH MX TIUCTOreHe3a U
pereHepanuu;
YMETh:

HacTpamBaTh CBETOBOM MHUKPOCKOII ¥ HCCIIEAOBAThH C
€ro IOMOIILI0 TIOTOBBIE IIMTOJIOTHYECKHE U
TUCTOJIOTMYECKUE  Tperaparbl;  W3rOTaBIUBaTh
Tpernaparsl PaCTUTEIBHBIX W JKUBOTHBIX KIIETOK U
MPOBOJIUTh WX IHUTOJIOTHYECKOE WCCIICIOBAHNUE;
UICHTH(UIIMPOBATh THUCTOJOTHYECKHAE TpPerapaThl
OCHOBHBIX THITOB TKAaHEH M J€JIaTh UX 3aPHCOBKU;
BJIAJCTh:

HaBBIKAMHU DPa0OTHI CO CBETOBBIM MHKPOCKOIIOM;
MeToJlaMu (UKCAIlMM W OKPACKH IPernapaTos;
MTOAXOJaMH BU3YIH3AITUHN KJICTOYHBIX OPTaHEeII

know:

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

be able to:

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

have skills in:

skills of working with a light microscope; methods of
fixation and staining of preparations; approaches to
visualize cell organelles.
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Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOIYIIS / 2 2
Semester of study

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

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 80/40 80/40

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

YcTHBIE ONIPOCHI, KOHTPOJIBHBIE PA0OTHI, TECTHI
OK3aMeH

Oral questioning, assessment, tests
Exam
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Cneunanbaocts / Speciality: buonorus / Biology

YuebOnas qucuuminHa «BeegeHue B KJIeTOYHYI0 0M0JI0THIO», MOAYJIb « DyHIaMeHTAJbLHASA U MPUKIATHAA OMOJIOTUSA KIETKI /
Academic discipline « Introduction to Cell Biology », module «Fundamental and Applied Cell Biology»

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

@OopMHUPOBAaHUE y CTYACHTOB CHUCTEMBbI 3HAHUUA O
CTPYKTYPHOM OpraHU3aliy )KUBOM KIETKH, IPUPOJE
MIPOUCXOAIIMX B HEHM MPOIIECCOB, B3aUMOICHCTBUI
C APYTHMH KJIETKaMU M BHEIIHEW cpeon

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

dopmupyemsbie kommerenimun / The formed
competences

[Ipumenars  3HaHus  (GyHOAMEHTATBbHOW |
MPUKIIAHONW OUOJIOTHH PACTUTENBHBIX W KHBOTHBIX
KJICTOK IPH PELICHNUH 33144 KJIETOYHONH MHKCHEPUU

Apply knowledge of fundamental and applied biology of
plant and animal cells to solve problems of cell
engineering

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

3HATB!

- CTPYKTYpPHYIO OpraHH3alHUI0, 3aKOHOMEPHOCTHU
(YHKIIMOHUPOBAHUS U WHTETPAIlMH B TKAHU KJIETOK
JKUBBIX OPraHU3MOB; - MOJEKYJSIPHYIO MPUPOAY H
MEXaHHU3MBI perysanun (U3NOTOTHYECKUX
MIPOLIECCOB B KJIETKaX; - COBPEMEHHBIE MOIXO/bI
HCCIIEIOBAHNS KJIETOYHBIX IPOLIECCOB; - METOIBI
[IOJIy4EHUS, aHaJIn3a u MIPaKTUIECKOTO
WCTIOJIb30BaHUS KIETOUYHBIX KYJIBTYD;

YMETh:

- HCHONb30BAaTh TEOPETUYECKHE 3HAHUS 110
KJIETOYHOW OMOJIOTMH B KayeCTBE HAYYHOH OCHOBBI
JUIST  TIUIIEBOM  NPOMBIIUIEHHOCTH,  CEJIBCKOTO
XO34HCTBa, OMOTEXHOJIOTMH M OHOWH)XEHEPHUH; -
NPUMEHATh HAa MPAKTHKE 3HAHUSA O KIETOYHBIX U
MOJIEKYJSIPHBIX ~ OCHOBaX  ()yHKIIMOHUPOBAHUS
JKUBBIX ~ CHCTEM H  CIOXKHBIX  IIpoIeccax
KOOpAWHAIMK  (PU3MOJIOTHYECKUX  IPOLECCOB
OpraHMU3Ma; - HCIIOJIb30BaTh Ha MPAKTHKE 3HAHUS 00
OCHOBHBIX 9KCHEPUMEHTATBHBIX MOIX0ax
KJIETOUYHOW OMOJIOTHH;

VIMETh HaBBIK:

- METOAMYECKHX TMPHEMOB aHajin3a KIETOK U
CYOKJIETOYHBIX CHUCTEM; - METOHOB paldoThl C
KylIbTypaMH KJETOK W OpraHoB  pa3lMYHBIX

know:

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

be able to:

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

have the skills to:

- methodological techniques for analyzing cells and
subcellular systems; - methods for working with cell and
organ cultures of various organisms; - techniques for
planning and conducting cell biological research using
modern analytical approaches; - research methods, data
analysis, and presentation of results used in experimental
and applied cell biology
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OpPraHu3MOB; - TEXHHKM IUIAHUPOBaHUA U
MPOBEICHUS KJIETOYHO-0HO0JIOTHYECKOTO
HCCIIEIOBAaHUSI C HCIIOJIb30BAaHUEM COBPEMEHHBIX
aHAIUTHYECKHUX MMOJIX0JIOB; - METOJIOB
HCCIIEIOBAHMS, aHAJIM3a TaHHBIX U MPEACTABICHUS
pe3yabTaTOB, KOTOpbIE HCIIOJIb3YIOTCS B
SKCIIEPUMEHTAIBHOM W TPUKIAJHON KJIETOYHOU
OHOJIOrUH

CemecTp nzydeHus: yaeOHOWM JUCIUITIINHBI, MOTYIIS /
Semester of study

3

3

IpepexBusutsl / Prerequisites

]_[I/ITOJ]OFI/ISI 1 TUCTOJIOTUS

Cytology and histology

TpymoeMKoCTh B 3a4€THBIX eIUHHLAX (KpeanuTax) / 3 3
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 54/66 54/66

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

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

YcTHBIH onpoc, KOHTPOJIbHAS paboTa, TECTHI
3auer

Oral questioning, assessment, tests
Credit
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Cneunanbaocts / Speciality: buonorus / Biology

Yueonas qucuuminHa «OCHOBBI KJI€TOYHON HHIKEHEPUUW», MOIYJIb « DyHAaMeHTATbHAsA H NPUKJIATHAS OHOTOTHA KIETKH /
Academic discipline « Fundamentals of Cell Engineering », module «Fundamental and Applied Cell Biology»

Kpatkoe conepxanne y4eOHOM AUCIATLIINHEL,
moxyns / Brief summary

dopmupoBaHUe 1IEJIOCTHOM CHUCTEMBI 3HAHUU 0
METOAMYECKUX TMOAXOAAX U JOCTIDKEHUSX KJIETOYHOM
WHXEHEPUH PACTEHUHN U JKMBOTHBIX

Formation of a comprehensive system of knowledge
on methodological approaches and achievements in
plant and animal cell engineering

dopmupyemsbie kommerenimun / The formed
competences

[Ipumenars 3HaHUS (QYHIAMEHTATBHOH W TPUKIATHON
OHMOJIOTHH PACTUTEIHHBIX U KUBOTHBIX KIETOK MPU PEIICHUU
3a/1a4 KJIETOYHON MHKEHEPUU

Apply knowledge of fundamental and applied
biology of plant and animal cells to solve problems
of cell engineering

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

3HaTh:
- TEXHUKY BBEIEHHs B KYyJbTYpY in Vitro H30JUpPOBAHHBIX
KJIETOK PACTEHHH W JKUBOTHBIX; - CIIOCOOBI W CHCTEMBI

KyJITUBHPOBAHUSI in Vitro KIETOK pacTeHHH M JKUBOTHBIX;-
JOCTWKEHHS KJICTOYHOH HH)KCHEPUH PaCTEHUH ;- TOCTHKEHHS
KJIETOYHOW MH)KEHEPHH KUBOTHBIX;

YMETb:
- obecrieunBaTh YCIOBHS aCENITHKH IPU PadoTe C KyJIbTypaMu
KJIETOK PAaCTCHHWH M JKMBOTHBIX; - OCYLIECTBISITH BBIOOp

CHUCTEM M CIOCOOOB KyJNbTUBHUPOBAHUS KJIETOK PACTEHUHA U
JKUBOTHBIX B 3aBHUCHMOCTH OT IIeJied HCCIIeOBaHUS; -
NPUMEHSTh 3HaHHA 00 OCOOEHHOCTSX KYJIbTHBUPYEMBIX

KJICTOK npu OCYIICCTBJICHUN OHMOTEXHOJIOrMYECKHX
IMpoUecCCOB HAa UX OCHOBCE;
BJIAACTh:

- TEXHUKOH pabOThl B aCENTUYECKUX YCIOBHUSX; - METOAAMHU
ydeTa IoKa3areleil pocTa KIETOYHBIX KyJbTyp, OLEHKU

know:

- techniques for introducing isolated plant and
animal cells into in vitro culture; - methods and
systems for in vitro culturing of plant and animal
cells; - advances in plant cell engineering; - advances
in animal cell engineering;

be able to:

- ensure aseptic conditions when working with plant
and animal cell cultures; - select systems and
methods for culturing plant and animal cells
depending on the research objectives; - apply
knowledge of the characteristics of cultured cells
when implementing biotechnological processes
based on them;

have skills in:

- techniques for working under aseptic conditions; -
methods for recording cell culture growth indicators,

’KU3HECTIOCOOHOCTH ¥ MOP(OJIOTHYECKUX XapaKTepucTUK | assessing the  viability and  morphological
KYJIbTUBHPYEMBIX KIETOK characteristics of cultured cells
Cemectp nzyueHus y4eOHON AUCIMITIMHBL, MOAYJIS 3 3

/ Semester of study

IMpepexBusutsl / Prerequisites

HI/ITOH OT'MsI 1 TUCTOJIOTUSA

Cytology and histology

TpynoeMKoCTb B 3a4€THBIX €AUHHLAX (KpeanuTax) /
Credit units

3

3
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KonndecTBO ayAMTOPHBIX YacCOB M YacOB 54/66 54/66
caMmocTosTeapHOM paboter / Academic hour of

students' class work, hours of self-directed learning

TpeboBanus U GopMbI TEKYIIEH 1 TPOMEKYTOUHOH KonTtponbHbie paboTh Tests
arrectanuu / Requirements and forms of current 3ager Credit

and interim certification
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Cneunanbaocts / Speciality: buonorus / Biology

YuyeGHasi TuCHUIINHA «DHU3H0JIOTHSI pacTeHuii», Moayab «Duzunoaorus» /

Academic discipline «Plant physiology», module «Physiology»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

@opMUPOBAaHHUE UEIOCTHOM CHUCTEMBI 3HAHUW O
npupoae  (GU3N0IOTO-OMOXUMHUECKUX TPOLECCOB
pacTeHui, MEXaHHW3MaxX MX PEryJslHM Ha pa3HbIX
YPOBHSIX OpraHU3allid, OCHOBHBIX 3aKOHOMEPHOCTSIX
B3aMMOCBSI3M  PACTUTENBHBIX  OPraHu3MOB €
OKpY>Karollen cpeoit

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

dopmupyemsbie kommerenimun / The formed
competences

[IpoBoauTh OLEHKY (UZNOIOTUYECKHUX TOKa3aTesen
PACTUTCIIBHBIX W KHUBOTHBIX O6’b€KTOB, OopraHu3sma
4eJI0BEKa

Conduct an assessment of the physiological parameters
of plant and animal objects, and the human body

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

3HATD:

- CYTh OCHOBHBIX TMOHSTHH ¥  TPOIECCOB,
MPOUCXOASIINX B PACTHTEIBHBIX OpraHu3Max; -
3aKOHOMEPHOCTH (YHKIMOHUPOBAHUS
METa0OTMUYECKIX CHCTEM H MEXaHU3MbI UX PETYJIISIIIAA
B PAacTUTEIIBHOM  OPraHU3ME; MPUHIIUTIBI
(hYHKITHOHUPOBAHUS PACTUTEIBLHOTO OpraHu3Ma Kak
LIEJIOCTHOH  CHCTEMEI, (U3NKO-XUMHUECKHUE
MOAXOJbl M METOAbI U3YyYEHHUS PACTUTEILHOTO
OpraHM3Ma Ha pa3HbIX YPOBHSIX OpraHU3aluu; -
MpOoOJIEMBI, TOCTHXKEHWsI B 00JacTu (PU3NOJIOTHH
pacTeHHl W TMEPCHEKTHBBI WX WCIOJIb30BAHUS JIJIS
MTOBBIIICHMSI TPOIYKTUBHOCTH PACTCHUH;

YMETB!

- HUCHIOIb30BAThb  OCHOBHBIE  3aKOHOMEPHOCTH
(hyHKIIMOHUPOBAHUSI PACTUTENHHBIX OPTaHU3MOB B
KauecTBE HAy4YHOHM OCHOBbl  pacTECHUEBOJCTBA,

(hapmakonoruy ¥ OWOTEXHOJIOTHH; - UCIOJIh30BATh
METOABl TEOPETHUYECKOTO0 M DKCIICPUMEHTAIHHOTO
uccienoBannii B (purodusnooruy; MPOBOJUTH
MOMCK ¥ CHCTEMATU3UPOBATh HAYYHYIO UHPOPMAIIHUIO
10 OT/ACTHHBIM pa3ienaM (HPU3UOJIOTUN PACTEHHIA,

BJIAJIETh:

know:

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

be able to:

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

- basic methods of processing experimental data; -
methods for assessing the indicators of physiological
processes at different levels of the organization.
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- OCHOBHBIMH npueMaMu 00paboTku
9KCIIEPHMEHTAIbHBIX JaHHBIX; - METOJAMH OIICHKH
mokasareyied  (DPU3MOJIOIMYECKUX  IMPOLIECCOB  Ha
Pa3HBIX YPOBHSX OpPraHU3aIUM.

Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOIYIIS /
Semester of study

4

4

Ipepexsusutsl / Prerequisites

borannka n Mukonorus, bumoxumus

Botany and mycology, Biochemistry

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

KommaectBo AyJUTOPHBIX YaCOB U 4aCOB
camocTosTenbHoi pabotsl / Academic hour of
students' class work, hours of self-directed learning

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

KontponbHbie pabOTBI, TECTHI
OK3aMeH

Assessments, tests
Exam
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Cneunanbaocts / Speciality: buonorus / Biology

YueOnas qucuuminHa «@u3uo/10rus 4eaI0BeKa U AKUBOTHBIX», MOAYJIb «DU3H0I0THS /
Academic discipline «kHuman and Animal Physiology», module «Physiology»

Kpatkoe conepkanue y4eOHOM JUCIUILINHEL,
moxyns / Brief summary

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

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

dopmupyemsbie kommerenimun / The formed
competences

[IpoBomuTh  OIEHKY  (UINOIOTHYECKUX  ITOKa3aTenei
pacTUTENbHBIX U )KUBOTHBIX OOBEKTOB, OpPraHn3Ma 4eJ0BeKa

Conduct an assessment of the physiological
parameters of plant and animal objects, and the human
body

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

3HATh!
-KJIACCHYECKHE ¥ COBPEMEHHBIC TEOPHH U TIPEICTABICHUS O
mporeccax peryisiud  COMAaTHYeCKHX, BHUTAIBHBIX U
KOTHUTHBHBIX q)yHKHI/Iﬁ Oopranu3sma; -OCHOBHBLIC ITOHATUA
TEOpUU  OMOINIEKTpOreHe3a, CTpoeHne U  (PyHKIUHU
KJIETOYHOW  MeMOpaHBl, pOJIb  HOHHBIX  KaHAJOB,
NEPEHOCUUKOB u peucuTopoOB B MEXKKIICTOYHBIX
WHPOPMALIMOHHBIX ~ B3aMMOJICHCTBUSX, -CTPOCHHE U
(GYHKIIMM OCHOBHBIX aHATOMHYECKUX M (DyHKIMOHAIBHBIX
CHCTEM OpraHu3Ma, 0OeCleuMBAIOIINX €0 BBDKHBaHHE H
MOBEJICHNE; -CTPYKTYpY ¥ (DYHKIMM pa3IHYHBIX OTAEIOB

FOJOBHOIO M  CHHMHHOTO MO3ra, HEHMPOXMMHUYECKHE
MeXaHU3MBI HUHTErPaTUBHO-KOOPIMHALMOHHON
NeSTeIbHOCTH HEPBHOM CHCTEMBI;

YMETB:

-HCTIOJIB30BATh OCHOBHBIE 3aKOHOMEPHOCTH

(YHKIIMOHUPOBAHUSI OpraHW3Ma B TMEJarorndecko Hu
HAYYHOU JEATENIbHOCTH; -CAMOCTOSTENBHO TUIAHUPOBATh U
OPTaHU30BbIBATH NPOCTON (PU3HOIOTUUECKUI SKCIIEPUMEHT,
BKIIFOYAss MaTeMaTHUYeCKHH aHallu3 ero pe3yJbTaToB; -
BJIAJIETh KJIACCUYECKUMH METOJIMKAMH MaJloro MPaKTHKyMa
no ¢Qusuosoruu (3aMChb M KOJIMYECTBEHHBIH (0e3
JMarHOCTHKN) aHaJu3 3IIEKTPOKAPAUOT PAMMBI,
CIHPOTPAaMMBI, MHOTPAaMMBI, HM3MEPEHUE apTepHaIbHOTO

know:

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

be able to:

- to use the basic laws of the functioning of the body
in  pedagogical and scientific activities; -
independently plan and organize a simple
physiological experiment, including mathematical
analysis of its results; - master the classical methods
of a small workshop in physiology (recording and
quantitative (without diagnosis) analysis of an
electrocardiogram, spirogram, myogram,
measurement of blood pressure, determination of the
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JaBJICHUS, ONpEAETICHUE TPaHHI TOJNS 3PEHUs, OCTPOTHI
3peHHs M Ccioyxa, oObeMa KpaTKOBPEMEHHOW MaMsITHy,
YCTaHOBJIEHHE TPYIITHI KpoBH 110 cucteme ABO u 1p.);
BJIaJIETh:

- COBPEMEHHBIMH (PU3MOTOTHYECKIMH METOANKAMHU OLIEHKU
(hyHKIIMOHATBPHOTO COCTOSTHHS OpTaHU3Ma YeJI0BeKa (3ammch
1 KOJIMYECTBEHHBIN, 0€3 AUarHOCTUKY, aHAIIN3 TTOKa3aTesei
)KI/ISHCI[CSITCHBHOCTI/I), B TOM YHUCJIC KOMHBIOTCPHOﬁ
ANEeKTpOKapauorpaduet, uHTepBanorpaduei,
KOMITBIOTEPHOH cruporpadueii, crmocobamMu w3MepeHUs
apTepUaILHOTO JaBlieHHs, KOMIBIOTEpHOW peorpaduei,
OLIGHKOW CTEIIEHH HACBHIILEHHUS KPOBU KUCIOPOAOM, U Ap.); -
HaBBIKAMHU HCIIOJIb30BAHUSI OCHOBHBIX 3aKOHOMEPHOCTEH
(YHKIMOHUPOBAHUS CUMIIATUYECKOMN 51
[apacUMIIaTUYECKOMN HEPBHOU CHUCTEMBI B ee
B3aUMOJCHUCTBUM C MMMYHHOH CHUCTEMOW B HAay4HOU
JeSITEIIbHOCTH.

boundaries of the visual field, visual acuity and
hearing, short-term memory capacity, determination
of blood group according to the ABO system, etc.);
have skills in:

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

CemecTtp usyueHus yaeOHON AUCIIUIUINHEI, MOTYJIS
/ Semester of study

4

4

IpepexBusutsl / Prerequisites

AmnatomMmus 4eaoBeKa

Human Anatomy

TpynoeMKoCTh B 3a4€THBIX eAHHAIIAX (KpeanuTax) / 6 6
Credit units
KonuuecTBO ayTMTOPHBIX YacOB U YaCOB 112/104 112/104

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

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

KonTposibHbIE pabOThI, TECTHI
OK3aMeH

Assessments, tests
Exam

70




Cneunanbaocts / Speciality: buonorus / Biology

YueoOnas qucuuminHa «buosiornueckas cTaTuCTHKA», MOAYJIb «BHOCTaTHCTHKA U cCcTeMHasi Onosiorus» /
Academic discipline «Biological Statistics», module «Biostatistics and Systems Biology»

Kpatkoe coneprkanue yueOHO
JMCIMIUTMHBL, Moyt / Brief summary

ChopMHUpOBATh MENOCTHYIO CHCTEMY 3HAHMH O METOAax H
HHCTPYMECHTAX CTATHCTHKH W €€ TNPUMEHCHUH B MEIHKO-
OMOIIOTHYECKUX  HCCIENOBAaHMAX, BHIPA0OTaTH  HABBLIKK
KOPPEKTHOTO MPEACTABICHHUS JAHHBIX W aHaIM3a Pe3yIbTaTOB
COOCTBEHHBIX HCCIEIOBAHUIN

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

dopmupyemsbie kommerenimun / The formed
competences

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

Solve standard professional tasks using information and
communication technologies.
Use methods of statistical analysis of biological data,

Hcnonb30BaTh METO/IBI CTaTUCTUYECKOTO amanmmsa | principles of constructing mathematical models of
OHMOIIOTUYECKUX JAHHBIX, TPUHITUIIBI noctpoenus | biological systems, modern software for processing large
MaTeMaTHYeCKMX  Mojelelt  Ouojormyeckux  cucteM, | arrays of biological data
COBpEMEHHBIE IIPOrPaMMHBIC CpPEACTBa JUIsl  00pabOTKH
OOJIBIITX MaCCHBOB OHMOJIOTHUECKHIX JAHHBIX

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

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

- 0a30BbIC IPUHITUIIBI OPraHU3AIMUA CPEBI TPOrPAMMHUPOBAHHUS
R; - wimrodeBble moaXoabl Hpu paboTe ¢ JaHHBIMH B R; -
OCHOBHBIE IIOHATHS OIMCATENBHON CTATUCTUKH, - BHOBI
pacrpeaeieH!# CIy4aliHbIX BEJIUYHMH; - OCHOBHBIC TPUHIIUITHI

JUCIIEPCUOHHOI0, KOPPEISIMUOHHOTO U PETPECCHOHHOTO
aHanu3a, - OCOOCHHOCTM OpraHM3aldd  MHOTOMEPHBIX
OMOJIOTNYECKUX JaHHBIX;

YMETh:

-  UHCTAIMPOBaTh M 3(PQEKTUBHO YNPaBIATH CpEAOH
nporpaMmMupoBanus  R; - BBIUUCHATH  IIOKA3aTeiu
ONMCATENIbHON CTaTUCTHKHU; - BBIIOJHATh CPABHUTEIIBHBIN,
PErPECCHOHHBI UM KOPPEJSIMOHHBIA aHAJIW3 JAHHBIX; -
YMEHbLIATh Pa3MEpHOCTb OMOJIOTHYECKUX JIaHHBIX,
BU3YyAJIM3UPOBAaTh M HMHTEPOPETHPOBATh  PE3yJbTATh
MHOT'OMEPHOT'O CTaTUCTUYECKOTO aHAJIN3A;

BIIAJICTh:

- 0a30BbIM HaOOpPOM METOJOB CTAaTHCTHYECKOIO aHaln3a
JAHHBIX B cpeae mnporpammupoBanus R; - weromamu

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

be able to:

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

have skills in:

- the basic set of data statistical analysis methods in the
R programming environment; - methods for calculating
descriptive statistics in RStudio and statistical analysis
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BBEIYMCIIEHAS oONHMcaTelbHol cratuctukd B RStudio n
IMIPUIOKCHUAX I CTaTUCTUYCCKOI'O0 aHa/in3a, - OCHOBHBIMU

METOIaMA

CPaBHHUTEBHOTO, PErpecCHOHHOTO u

KOppPCIAIMOHHOTO aHa/In3a JAaHHBIX; - OCHOBHBIMU METOAAMU
MHOT'OMCPHOT'O CTAaTUCTUYCCKOI'O aHaJin3a OHOJIOTHYECKHX

JTAHHBIX

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

CemecTp n3ydeHus yaeOHOW JUCIIUILIINHEI,
moyisi / Semester of study

5

5

ITpepexBusnts / Prerequisites

Bricniaga maTremaTuka

Higher Mathematics

TpymnoeMKOCTh B 3a4€THBIX SAMHHIIAX 3 3
(xpeamrax) / Credit units

KonruecTBO ayIMTOPHBIX YAaCOB U YaCOB 52/56 52/56
camocTosTenbHoi pabotsl / Academic hour

of students' class work, hours of self-

directed learning

TpeboBanus U PopMbI TEKyIICH 1 TecTbl Tests
MPOME)XYTOYHOM arTecTarnuu / 3ager Credit

Requirements and forms of current and
interim certification
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Cneunanbaocts / Speciality: buonorus / Biology

YueOHas qucuuninHa «BBeieHue B CHCTEMHYIO OHOJIOTHIO», MOAYJb «BHOCTATHCTHKA U CHCTeMHAst OUOJIOTHS /
Academic discipline «Introduction to Systems Biology», module « Biostatistics and Systems Biology»

Kpatkoe coneprkanue yueOHO

CucTeMHBIN TOX0/ K U3YYCHUI0 OMOJIOTHYECKUX MPOIIECCOB C

A systematic approach to studying biological processes

JTUCIUIUTHHBI, Moy st / Brief summary HCTONB30BAaHMEM  METOMOB  MaTeMaThueckoro  amanmsa | using methods of mathematical analysis of complex
CIIOKHBIX  OMONIOTHMYECKMX CHCTeM ©  KoMmbiorepHoro | biological systems and computer modeling of biological
MOJICTTMPOBAHUS OMOJIOTHYECKUX OOBEKTOB Pa3HOTO YPOBHS objects at different levels

dopmupyemsbie komnerenimu / The formed | Pemats CTaH/IapTHBIC 3a1a4u npodeccuonanbroii | Solve standard professional tasks using information and

competences

ACATCJIBHOCTH Ha OCHOBE MNPHUMCHCHUA I/IH(bOpMaI_II/IOHHO-
KOMMYHHKallUOHHBIX TEXHOJIOTHI

communication technologies.
Use methods of statistical analysis of biological data,

Hcnonb30BaTh METO/IBI CTaTUCTUYECKOTO amanmsa | principles of constructing mathematical models of
OHMOJIOTHYECKUX JTAHHBIX, TIPUHITHATIBI moctpoenus | biological systems, modern software for processing large
MaTeMaTHYECKMX  MojJeleil  Omojormyeckux  cucTeM, | arrays of biological data
COBpEMEHHBIE IIPOrPaMMHBIC CpPEACTBa JUIsl  00pabOTKU
OOJIBIINX MAaCCUBOB OMOJIOrHYECKUX JAHHBIX

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

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

— OCHOBHBIE MPHUHLHUIBI CHCTEMHOTO IOAXOJa K H3YYECHHIO
OHMOJIOTUYECKUX MPOIECCOB, TUIBI OMOJIOTHYECKUX CHCTEM, HX
XapaKTepUCTUKU; — MPUHLMIIBI  TIOCTPOGHUS  MOJeNen
OMOJIOTHUECKUX CHCTEM, THUIIBI MOJEJNEeH, UX OCOOCHHOCTH; —
OCHOBHBIC BHJIbI MaTE€MaTHYECKUX MOJIENel, CIOCOOBl WX
[IOCTPOEHUS U HCCIIEIOBaHNS;
YMETh:
— aHAJTM3UPOBATh OOJbIINE 00BEMBI OMOJIOTUIECKUX JaHHBIX;
— UCTIOJIb30BaTh U3BECTHBIE MOJIENIN OMOJIOTUIECKUX CUCTEM M
1aT(HOPMBI MOCITHPOBAHUS; — COCTABIISATh Ha OCHOBE
COOTBETCTBYIOLIETO MAaTEMaTHUYECKOro ammapara MOJENN
OHMOJIOTHUYECKUX CUCTEM U MPOTEKAIOIINX B HUX MPOLIECCOB;
MMETh HaBBIK:
— IPUMEHEHUS HayYHOI TEPMUHOJIOTUH CUCTEMHON OHMOJIOTHY;

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

be able to:

—analyze large volumes of biological data;

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

have skills in:

— using the scientific terminology of systems biology;

— KOMITBIOTEPHOTO aHaIm3a u MaTeMaTHueckoro | — computer analysis and mathematical modeling of
MOJIEINPOBAHMS OMOJIOTHYECKIX CHCTEM. biological systems.
Cemectp nzyueHHs y4eOHON TUCIMILUIMHBL, 5 5

moyst / Semester of study

IMpepexBusutsl / Prerequisites

Bricirag maTremaTuka

Higher Mathematics
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TpymoeMKOCTb B 3aUETHBIX ¢TUHHIIAX 3 3
(kpenmrax) / Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 72/48 72/48
camocTosTeIpHOM paboTsl / Academic hour

of students' class work, hours of self-

directed learning

TpeGoBanus u GopMBI TEKYIIEH 1 KoHTpombHEBIE pabOTHI Tests
MPOMEKYTOUYHOH arTecTanuu / Ok3ameH Exam

Requirements and forms of current and
interim certification
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Cneunanbaocts / Speciality: buonorus / Biology

Y4yeOHas TMCHUILUIMHA «IBOJIOIUOHHAS OHOJIOTHS, MOLYJIb «IBOJIOHUOHHAS OHOJIOTHA U MHAUBUAYAJbHOE PA3BUTHE OPTraHU3MOBY /
Academic discipline « Evolutionary biology», module «Evolutionary biology and individual development of organisms»

Kpatkoe coneprkanue yueOHO
JMCIMIUTMHBL, Moyt / Brief summary

CdhopmupoBaTs KOMIUIEKCHOE CHUCTEMHOE IPEACTaBICHUE O
pa3zene OWONOTMYECKOH HAayKH, NPEAMETOM KOTOpPOTO
SIBIIIETCS TIPOLIECC SBOTIOIIMOHHOTO PAa3BUTHS KUBOU IPUPOIHI,
MIPUYUHBI, MEXaHU3MBI U 3aKOHOMEPHOCTH 3TOTO IMpoLecca

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

dopmupyemsbie komnerenimu / The formed
competences

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

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

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

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

YMETh!

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

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

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

know:

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

be able to:

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

HUMETb HaBbIK:

- B pelIeHUY NMOHUMAaHMs U aHanu3a HayyHOU JIUTEpaTyphl B
00NacT  3BONIOLMOHHOW  OMOJIOTrHU; MOHUMAHUS H
IIPaBUIBHOTO NPUMEHEHHS CIIEUATN3UPOBAHHBIX TEPMHUHOB B
00JIacTH 3BOJIONUOHHON OWONOTHM; - MPUMEHEHHUS METOIOB
MOJIETTUPOBAHUS  IBOJIOLMOHHBIX IPOLIECCOB M  aHAJIN3a
(MIIOreHeTHYECKUX CBSI3€H KHUBBIX OPTaHU3MOB

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

CemecTp n3zydeHus: yaeOHOM JUCIIUILIINHEL,
moyist / Semester of study

6

Ipepexsusutsl / Prerequisites

Boranuka u mukoaorusi, OO1as 30010IUs

Botany and mycology, General zoology

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

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

TpeOGoBanus u GOpPMBI TEKYIIEH U
NPOMEXYTOYHOM aTTecTanu /
Requirements and forms of current and
interim certification

[Ipoekt, KoOHTpOIBHAS paboTa
OK3aMeH

Project, test
Exam
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Cneunanbaocts / Speciality: buonorus / Biology

Yueonas qucuuninHa «OCHOBBI O0HOJOTHU PA3BUTHS», MOIYJIb «IBOJIOLHOHHAS] OUOJIOTHS U HHIAUBHIYAJIbHOE PA3BUTHE OPraHU3MOBY /
Academic discipline «Fundamentals of developmental biology », module «Evolutionary biology and individual development of organismsy

Kpatkoe conepkanue y4eOHOM JUCIUILINHEL,

CdopmupoBath MEIOCTHYIO CUCTEMY 3HAHUN O Pa3BUTUU

To form a comprehensive system of knowledge about the

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

dopmupyemsbie komnerenimun / The formed Ompenensate ABWKyHmMe cuibl u  3akoHomeproctd | T0 identify the driving forces and patterns of evolutionary

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

KJIETOYHBIX, MOJIEKYJISIPHBIX M TEHETHYECKUX MEXaHU3MOB,
o0ecrnevYnBaonuX WHANBHYaTbHOE Pa3BUTHE YKHBOTHBIX
OpPraHW3MOB, METOIbl (hUIOTCHETUYECKOTO aHau3a s
pelIeHus 3a1a4 BOJTIOIUOHHOM YMOPUOJIOTHH

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

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

3HATD:
— 0COOCHHOCTH CTPOCHHS U PA3BUTHS MOJIOBBIX KIIETOK; —
XapaKTepPHbIE OCOOCHHOCTH OCHOBHBIX CTaJHil pPaHHETO
OHTOTE€HE3a M MeEXaHM3MBl HX oOecleunBaIolue; —
OCOOCHHOCTH  OCHOBHBIX  THIOB  3MOPHOHAIBHOTO
pa3BI/ITI/I$I KHUBOTHBIX; — pa3BI/ITI/Ie HpOI/I3BO,Z[HBIX
3apO/IBIIIEBBIX JIUCTKOB, B TOM YUCJIE B X0JI¢ SMOpPHOreHEe3a
YEeJI0BEKa; OCHOBHBIC  MOJICKYJISIPHO-TEHETUIESCKUE
MEXaHU3MbI SMOPUOTeHE3a YMETh!

— JaBaThb OIIMCAHUEC U aHaJ'H/I3I/IpOBaTB 3M6pI/IOJ'IOFI/I‘IeCKI/Ie
MUKPO- M Makpompenaparsl, pOoTo- ¥ BUICON300paKECHUS,
OTpaKaroIue X0/ SMOPHOreHe3a; — ONMpPECIaTh U 1aBaTh
XapaKTEPUCTUKY OCHOBHBIM 3TamaM >SMOpHOreHe3a; —
BBISIBIISITh OCOOCHHOCTH PAa3BUTUS W OMOPHUOHAIBHOM
OpraHM3allid OCHOBHBIX CHCTEM OpraHu3Ma, BKIIOYas
YeJIOBEKA.

NMETH HABBIK:

— paboThl C MHKPOCKOIMYECKOW TEXHHUKOW ISl OIICHKH
MOP(DOJIOTMYECKUX XAPAKTEPUCTHK IMOPHOJIOTHUYESCKHUX
HpenapaTOB; — HCIIOJIB30BAaHUA HOH’ITI/IﬁHOFO aHHapaTa
OMOJOTMM pPa3BUTHA, — pa3pabOTKH © TMPOBEIECHUS
WCCIIEIOBAHUN  SMOpUOreHe3a W  MEXaHU3MOB  €ro
KOHTPOJIS

know:

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

be able to:

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

have skills in:

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

6

6

Ipepexsusutsl / Prerequisites

DOHU3NOJIOTUs YeJIOBEKA M KUBOTHBIX

Human and Animal Physiology

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

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

students' class work, hours of self-directed

learning

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

and forms of current and interim certification
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Cneunanbaocts / Speciality: buonorus / Biology

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

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

YcBoeHHE COBpPEMEHHBIX HAyYHBIX 3HAHUM O
OpraHu3aluy ¥ (yHKIIMOHUPOBAHUHA OHOJIOTHMYECKUX
CHUCTEeM  HAQJOPraHU3MEHHOTO YpPOBHI W  UX
B3aHMO/JICICTBUU CO CPENOH

Learning modern scientific knowledge about the
organization and functioning of biological systems at the
supra-organism level and their interaction with the
environment

dopmupyemsbie kommerenimun / The formed
competences

[IpuMeHATh 3HaHUS CTPYKTYPHOH ¥ PYHKIIMOHATEHOM
OpTraHMU3aINY TOMYIISAINH, SKOCHUCTeM, OnocdepsI s
o0ecreyeHus! X CTaOMILHOTO (PYHKIIMOHUPOBAHUS U

Apply knowledge of the structural and functional
organization of populations, ecosystems, and the
biosphere to ensure their stable functioning and solve

pelieHus 3a/1a4 pauumoHanbHoOro | problems of rational nature management
[PHUPOIOTIOb30BAHUS
Pesynbrarel 00y4eHus (3HATh, yMETh, BIAACTh) / 3HATh: know:

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

- OCHOBHBIC TIOHATHUS, 3aKOHBI CTPYKTypHOH U
(YHKIIMOHAIFHON OpraHW3aIliy HAJIOPTaHU3MEHHBIX
OuocucteM; - COBpPEMEHHblE TIJ00ajbHBIE U
pETHOHANBHBIE  JKOJOTHYECKHWE  MPOOJIEeMBl |
MPUYMHBI WX BO3HUKHOBEHUS, - POJIb YeJOBEKa B
obOecrieyeHUH  CTAOWIBLHOTO  (YHKIIMOHUPOBAHUS
MOy SN, KOCHCTeM, Orocdepsr;

YMETh:

- HCIOJIb30BAaTh OCHOBHBIC 3aKOHBI JKOJOTHH B
NPaKTHYECKOW  JIeSITeNbHOCTH; UCIIOJIb30BaTh
JKOJIOTHYECKHE METO/IbI MICCIIEJOBAHUS B TIPUPOTHBIX
Y UCKYCCTBEHHBIX OMOCHCTEM; - IPHHUMATH PEIICHUS
MPaKTUYECKOTO XapakTepa C LENbI0 3KOJIOTHUECKON
ONITUMH3AIIUY TIPUPOIOTIONH30BAHMUS;

HUMETh HaBbIK:

- HUCIOJIB30BAHHS  OJKOJOTMYECKUX  METOJOB
HCCIIC/IOBAHUH B TPHPOJHBIX W HCKYCCTBEHHBIX
brocucTemMax

- the basic concepts, laws of structural and functional
organization of supra-organism biosystems; - current
global and regional ecological problems and the reasons
for their occurrence; - the role of humans in ensuring the
stable functioning of populations, ecosystems, and the
biosphere;

be able to:

- use the main laws of ecology in practical activities;

- use ecological research methods in natural and artificial
biosystems; - make practical decisions aimed at the
ecological optimization of nature management;

have skills in:

- using ecological research methods in natural and
artificial biosystems.

Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOIYIS /
Semester of study

7

7

IMpepexBusutsl / Prerequisites

boranuka u mukojorus, O01mas 30010rus

Botany and mycology, General zoology
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TpymoeMKOCTh B 3a4ETHBIX SIHHUNAX (KpeauTax) / 3 3
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 50/58 50/58

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

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

[IpoekT, KOHTpPOJIBHAS padoTa
Ox3ameH

Project, test
Exam
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Cneunanbaocts / Speciality: buonorus / Biology

Yueonas qucuuniinHa «OCHOBBI YNIPaB/IeHUA HHTE/LIEKTYAJIbHOH COOCTBEHHOCTHIO /

Academic discipline «Fundamentals of Intellectual Property Managementy

Kpatkoe coneprkanue yueOHO
JMCIMIUTMHBL, Moyt / Brief summary

DopMHUPOBAaHUHM CHCTEMHOI'O TMPEACTABICHUS O MPHHIUIAX
MPOSKTUPOBaHUs, (YHKIIMOHUPOBAHHS OMOCEHCOPOB, a TaKXKe
B W3YYEHWH OCHOB HMMOOWIHM3AIMHA OMOKATAIN3aTOPOB H
MTOJTyYCHUH NMPAKTUICCKUX HABBIKOB MX UMMOOWIIN3AIINU

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

dopmupyemsbie komnerenimu / The formed
competences

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

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

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

3HATh!

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

YMETh!

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

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

know:

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

be able to:

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

have the skills in:

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

COOCTBEHHOCTH.
CemecTp n3ydeHus: ya4eOHOW JUCIIUILIINHEI, 7 7
moyist / Semester of study
[TpepexBusutsl / Prerequisites - -
TpymoeMKOCTh B 3a4ETHBIX STUHHIIAX 3 3
(xpenmrax) / Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 36/54 36/54
caMmocTosTeapHOM paboTsl / Academic hour
of students' class work, hours of self-
directed learning
TpeboBanus 1 HOpMbI TEKyILECH U Pedepar Project
MPOMEKYTOYHOM aTTectanuu / 3auer Credit

Requirements and forms of current and
interim certification
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Cneunanbaocts / Speciality: buonorus / Biology

YueoOnas qucuuminia «l'eHoOMHKa ¢ 0CHOBAMHU MPOTEOMHUKU», MOAYJIb «OMUKCHBIE TEXHOJIOTHI /
Academic discipline «Genomics with Basics of Proteomicsy», module «Omics technologies»

Kpatkoe coneprkanue yueOHO
JMCIMIUTMHBL, Moyt / Brief summary

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

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

dopmupyemsbie komnerenimu / The formed
competences

[IpuMeHATs anropuTMbBl M TOAXOJBl aHAIW3a T'€HOMHBIX,
MIPOTEOMHBIX, (EHOMHBIX INAaHHBIX B (YHAAMEHTAIBHBIX U
MPUKJIAIHBIX UCCIIEIOBAHUSIX

Apply algorithms and approaches to analyzing genomic,
proteomic, and phenomic data in fundamental and applied
research

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

3HaTh:
- HNPHUHIUIIBI, JIC)KAIIUE B OCHOBE COBPCMCHHBIX MCTOIOB
pacmppoBKH  T€HOMHBIX M0CIIE0BAaTENbHOCTEH; -
COBpPEMEHHBIE  CIIOCOOBI  KOHCTPYMPOBAaHHS T'€HOMOB C
3aJaHHBIMHU CBOI\/'ICTBEIMI/I; - BO3MOXHOCTH U OIrpaHUYCHUA
COBPEMEHHBIX u MEPCHIEKTUBHBIX ABTOMAaTUYECKUX
cekBeHaTtopoB JIHK; - mnpuHuumel, nexamue B OCHOBE

COBPEMEHHBIX METO/IOB HJCHTU(HUKAIIMY U aHAN3a OEKOB U
NENTUAOB; - KIACCU(PHUKALUIO W NpeJAHA3HAYEHHE OCHOBHBIX
Ouosornueckux 06a3 JaHHBIX, CIIOCOOBI IOCTYIA K XpaHsIIecs
B HUX UWHPOpPMAIMK,; - BO3MOXHOCTH W OTpaHUYCHHS
KOMITBIOTEPHOTO ~ aHAJM3a HYKJIEOTHAHBIX M  OEITKOBBIX
M0CJIEJ0BATENFHOCTEH; - MOJIEKYJISIPHBIE OCHOBBI 3BOJIIOLIMH
TE€HOMHBIX M0CIIEeI0BATEILHOCTEH; - 0COOEHHOCTH
OpraHM3allid TE€HOMOB pa3JMYHBIX TPYMI OPraHU3MOB;
CHENHANbHYIO0 TEPMUHOJIOTHIO;

YMETB:

- chopmyupoBaTh MOCJIEA0BATEIIBHOCTD JIEUCTBUH,
HEOOXOOUMBIX Il pacmu(pOBKH TEHOMOB DPa3IUYHOMN
OpraHM3allly; - ONUCaThb BO3MOXHBIE T'€HOMHBIE MOAXOJIBI K
UICHTU(QHUKALMN HACIEJICTBEHHBIX MAaTOJIOTHH;, - cOOHMpaTh
T€HOMHBIE TOCJTIEIOBATEIFHOCTH M3 HEMPOIIECCHPOBAHHBIX
JIAaHHBIX TIOJHOI€HOMHOI'O CEKBEHHUPOBAHUS; - BBIIOJHUTH
AQHHOTAIlMI0 TEHOMHOM TOCJIEN0BATEIbHOCTH;, - OLIEHUBATh

know:

- the principles underlying modern methods of decoding
genomic sequences; - modern ways of constructing
genomes with specific properties; - the capabilities and
limitations of current and future automatic DNA
sequencers; - the principles underlying modern methods
of identifying and analyzing proteins and peptides; - the
classification and purpose of major biological databases,
and ways to access the information stored in them; - the
possibilities and limitations of computer analysis of
nucleotide and protein sequences; - the molecular basis of
the evolution of genomic sequences; - the features of
genome organization in different groups of organisms;

- specialized terminology;

be able to:

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

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

have skills in:
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KayecTBO  JIaHHBIX  ITOJTHOI€HOMHOTO  CEKBEHHPOBaHUS,
TeHOMHBIX COOPOK M aHHOTALUI T€HOMOB;

UMETh HaBbIK:

- paboTHI ¢ MOJIEKYJISIPHBIMU 0a3aMu JaHHBIX Yepe3 MOpTalbl
NCBI, EBI, UniProt; - padotst ¢  mporpamMmmamu st
00pa®OTKM W aHaNM3a JAHHBIX BBICOKOIPOHM3BOIUTEIHEHOTO
CEKBEHHPOBaHUsI. - pabOTHI C IporpaMMaMu it 00paboTKU U
aHaJu3a MPOTEOMHBIX TaHHBIX.

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

CemecTp n3zydeHus yaeOHOM JUCIIUILIINHEL,
moyist / Semester of study

7

7

IpepexBusutsl / Prerequisites

I'enetnka, MosekynsipHasi OMOIOTHS

Genetics, Molecular Biology

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

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

of students' class work, hours of self-

directed learning

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

Requirements and forms of current and
interim certification
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Cneunanbaocts / Speciality: buonorus / Biology

Yueonasa qucuuninHa «MerabojgoMuKa», MOAYJIb « OMHKCHbIE TEXHOJIOTHH » /
Academic discipline « Metabolomics », module « Omics technologies »

Kpatkoe coneprkanue yueOHO
JMCIMIUTMHBL, Moyt / Brief summary

XapakTepucTUKa METa0OIHUTOB. [TpobGooTdop u
npoOOMOATrOTOBKa B METa0OJOMHBIX  HMCCIICIOBAHUSIX.
Metonsr  m3ydenus wmetabosoma. CraTUCTHUECKHE U
MaTeMaTHYeCKUe  METOJbl  00pabOTKM  MeTabOJIOMHBIX
npoduieit bnonoruuecknx 00bEKTOB. MeTabooM yenoBeka.
Hcronp3oBaHne JaHHBIX META0ONOMHKH B  Pa3INYHBIX
o0JacTAX HApOTHOTO XO3SMCTBA, OHMOJIOTMH, MEIHUIIVHEL,
(apmanmu. ['MMKOMUKA U IMITUIOMUKA.

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

dopmupyemsbie komnerenimu / The formed
competences

[IpuMeHATh aNropUTMBI W TOAXOJbl aHAJINW3a TE€HOMHBIX,
MIPOTEOMHBIX, ()EHOMHBIX AAHHBIX B (PYHAAMEHTAIbHBIX H
MIPUKJIATHBIX UCCIIETOBAHUAX

Apply algorithms and approaches to analyzing genomic,
proteomic, and phenomic data in fundamental and applied
research

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

3HATh:
- TPUHIMIBI U METOJbl aHANIHM3a MeTaboNoMa 4YejoBeKa H
YKHBOTHBIX, MUKPOOPTaHU3MOB M PACTCHUI; - CTATHCTUYCCKHUE
U MaTeMaTUYeCKHE METOJbl 00pabOTKH METabOJIUYECKUX
npoduneit  OMOJOTUYECKUX OOBEKTOB; - OCOOEHHOCTH
MeTabOJIOMOB YeJIOBEKA M KHBOTHBIX, MUKPOOPTaHH3MOB H

pacTeHMii; -  HOBEHIIME  JOCTHXKEHHUS B  00JacTu
MeTa0O0JIOMUKH ¥ METaOOHOMHUKH; - TCOPETHYECKYI0 U
NPAKTUYECKYIO 3HAYUMOCTh MeTabOIOMUKH u

MeTaOOHOMHKH, B3aUMOCBSI3b C JAPYTUMH TOCTT€HOMHBIMU
TEXHOJIOTHSIMH, POJIb METa0OJOMHUKM M METa0OHOMUKH B
CHUCTEMHOH OHOJIOTHH; - BO3MOXXHOCTH HCIIOIH30BAHUS
JTAHHBIX TI0 METAOOJIOMHUKE B PA3TUYHBIX 00JIaCTSIX HAPOIHOTO
X035HCTBA, OMOJIOTUH, MEUITMHEI, (hapMAaIlHH.

YMETh:

- BeIOpaThb  ONTUMAIIGHBIA  AHATUTHYECKUH  METOJ]
METa0OJIOMHOTO HCCIIEAOBAaHMS, IPOBECTH IIPABIIHHYIO
MMOATOTOBKY OMOOOpa3ma K aHaIu3y; CTATUCTHUICCKH
00pabaThIBaTh u WHTEPIPETUPOBATH pe3yNbTaThI
MeTab0JIOMHOTO UCCIIEIOBaHUS; - pab0TaTh ¢ 0a3aMu JaHHBIX

10 META00JIOMHUKE.

know:

- principles and methods of analysis of the metabolome of
humans and animals, microorganisms and plants; -
statistical and mathematical methods for processing
metabolic profiles of biological objects; - features of
metabolomes of humans and animals, microorganisms and
plants; - the latest achievements in the field of
metabolomics and metabonomics; - the theoretical and
practical significance of metabolomics and metabonomics,
the relationship with other postgenomic technologies, the
role of metabolomics and metabonomics in systems
biology; - the possibility of using metabolomics data in
various fields of the national economy, biology, medicine,
and pharmacy.

be able to:

- choose the optimal analytical method of metabolomic
research, properly prepare the biosample for analysis; -
statistically process and interpret the results of a
metabolomic study; - work with metabolomics databases.
have skills in:
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BIIAJICTh:
- HaBBIKAaMH pabOTHI € J1a0OpPaTOPHBIM OO0OPYIOBAHHEM,
UCTIOJIb3YEMBIM PH UCCIIETIOBAHUH METa00JIOMa; - HABBIKAMU
MOJTOTOBKY OMOJIOTHYECKOT0 MaTepuana Jiisl JalbHEHIIero
MeTab0JIOMHOTO

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

aHanu3a; - OCHOBHBIMH mnpuemamu | metabolic profiles.
MaTeMaTHYECKOTO " CTaTHCTHYECKOTO aHanm3a
METa0O0JIHYECKHUX MPOPUIIECH.
CemecTp uzyueHus y4eOHON TUCIMIUIMHBL, 7 7

moyist / Semester of study

IpepexBusuts / Prerequisites

Monekynsipaast Ounomnorusi, buoxumus

Molecular Biology, Biochemistry

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

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 46/62 46/62
camocTosTenbHoI paboTsl / Academic hour

of students' class work, hours of self-

directed learning

TpeboBanus u GOpMBI TEKYIIEH [Ipoekr Project
HNPOMEXYTOYHOM aTTecTanu / Dk3aMeH Exam

Requirements and forms of current and
interim certification
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Cneunanbaocts / Speciality: buonorus / Biology

YueoOnas qucuuminna «Beeaenue B peHOMHKY», MOIYIb « OMHUKCHBIE TEXHOJIOTHH » /
Academic discipline «Introduction to Phenomics», module « Omics technologies »

Kpatkoe conepkanue y4eOHOM JUCIUILINHEL,
moxyns / Brief summary

CdopmupoBats cucTeMy 3HaHHH O COBPEMEHHOI
¢eHoMHMKE ~ KaKk ~ OHOJOTWYECKOW  JAWCIMILIMHE,
dokycupyroniencs Ha CHCTEMAaTHYEeCKOM
WCCIICIOBAHUU U TIIyOOKOM aHanu3e (EHOTHUIIOB, HX
(hopMHUPOBaHUS B OHTOTECHE3¢ U MOJIU(UKAIIUU B OTBET
Ha U3MEHEHMSI YCIOBUM OKpYKaroIIeH cpebl

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

dopmupyemsbie kommerenimun / The formed
competences

HpI/IMCHHTB AJITOPUTMBI n Imoaxoabl aHajiu3a
IFCHOMHBIX, TMPOTCOMHBIX, q)CHOMHBIX JaHHbIX B
®YHH3MCHTaﬂbHLIX 1 MMPUKIIAAHBIX UCCICAOBAHUAX

Apply algorithms and approaches to analyzing genomic,
proteomic, and phenomic data in fundamental and applied
research

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

3HATB!

- yHIaMeHTaNbHBIE IOHATHS U pa3aenbl HEHOMUKY; -
OCHOBBI YCTpPOWCTBa 1 (PYHKIIMOHUPOBAHUSI KIIIOYEBBIX
(hEeHOMHBIX KOMILICKCOB; - UCTIOJIb3yeMbIe
METONIBI ~ TIONy4eHUST W  00paboTku  (QeHOMHON
nHpOpMALIUH; - OCHOBHBIE poOIEMBI u
MEPCHEeKTUBEl  pa3BUTHA (DEHOMUKH pPACTCHUH W
KMBOTHBIX; - HOBEHIIME IOCTIKEHHS B OO0JIaCTH
(deHOTHMUpPOBaHU ¥ TIYOOKOTO0 KOMIIBIOTEPHOTO
aHayin3a (PEHOMOB JKMBBIX CUCTEM;

YMETb:

- HCIOJB30BaTh IPAKTHYECKHE IOJXOJbI aHAJIH3a
Momudukanun (QeHoTMna opraHu3Ma B OTBET Ha
abmotnyeckue © OHMOTHYECKHE BO3ICHUCTBHS; -
TEOpPETUUECKH OO0OCHOBATh HaOII0/laeMoe BIIMSHHE
PETYISTOPHBIX (DaKTOPOB TPOrpaMM OHTOTEHE3a WU
OKpy)KamIield cpeapl Ha (EHOTHUIT HCCIIeIyeMOi
OMOJIOTUYECKON CHCTEMBI; - BBIIBUTATh 0OOCHOBaHHBIC
THITOTE3HI, TUTAHUPOBATH IKCIIEPUMEHTAILHBIE
WCCIIE/IOBaHUS, TPOBOJIUTh CPABHUTENHHBIA aHAIN3
JUTEPaTypPHBIX JaHHBIX U MOJYYSHHBIX PE3yIbTaTOB B
obnactu (eHOMUKH;

UMETh HaBBIK:

know:

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

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

have the skills in:

- obtaining data on the phenotypes of living organisms; -
using the most important methods for studying
phenotypes and their computer analysis; - processing and
presenting phenotypic data.
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- TONy4YeHUS JAHHBIX O (EeHOTHIaxX IKUBBIX
OPraHH3MOB; - HCIIOJIb30BAHUS BAXKHEHIINX METOJIOB
uccieoBaHusl (DEHOTUIIOB M UX KOMIIBIOTEPHOTO
aHanm3a; - oOpabOTKM W TpeAcTaBiIeHUS (HEHOMHBIX
JIAHHBIX.

CemecTp nzydeHus: yaeOHOW JUCTIUITIINHBI, MOTYJIS / 7 7
Semester of study

Ipepexsusutsl / Prerequisites ®Du3noorus pacTeHHA Plant physiology
TpymoeMKoCTh B 3a4€THBIX SIUHHLAX (KpeanuTax) / 3 3

Credit units

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

students' class work, hours of self-directed learning

TpeboBarus 1 GOpPMBI TEKYIIEH 1 TPOMEKYTOUHON [Ipoekt Project
arrectanuu / Requirements and forms of current and 3ager Credit

interim certification
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Cneunanbaocts / Speciality: buonorus / Biology

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

Kpatkoe conepxanue yaeOHON
JTMCIMIUIMHBI, Moyt / Brief summary

ChopmmpoBare  3HaHHA O  KyJIbType  0€30MacHOCTH
KHU3HEICSITETPHOCTH Ha OCHOBE COITHAILHBIX HOPM, IIEHHOCTEH
U YCTAaHOBOK, OOCCIEUYMBAIOIIMX COXPAaHCHHE UX IKHU3HHU,
3M0pOBbS W 0E30MACHOCTH B  YCIOBHSAX IOCTOSHHOTO
B3aUMOJICHCTBHS CO CPEO OOWTAaHWUS, a TAKXKe O MPAaBOBBIX
OCHOBAaX M 3aKOHOJATENbHBIX MOJIOKEHHSIX 110 OXpaHe Tpy/a, a
TaKKe TEXHUYECKUX, CAHUTAPHO-TUTUEHIUYECKIX u
OpTraHU3aIIMOHHBIX MEpOTIPUSATHSIX, 00eCTIeYMBAOIIIX
0e30MacHy0 TPYAOBYIO JEITSILHOCT, COXPAaHEHUE 37I0POBbS U
paboTOCIIOCOOHOCTH YEJIOBEKa B IPOIiecce Tpyia

To form knowledge about the culture of life safety on the
basis of social norms, values and attitudes that ensure the
preservation of their life, health and safety in conditions
of constant interaction with the environment, as well as
about the legal framework and legislative provisions on
labor protection, as well as technical, sanitary, hygienic
and organizational measures that ensure safe labor
activity, preservation of health and working capacity of a
person in the process of work

dopmupyemsbie kommerenimun / The formed
competences

[IpumensaTh MeTOmBl 3aIlUMTHl HACENEHHS OT HEraTUBHBIX
(aKkTOPOB aHTPOMOTEHHOT0, TEXHOT€HHOTO, ECTECTBEHHOTO
MIPOUCXOXKICHUS, TIPUHLINIIBI paMOHANIBHOTO
MPUPOAOIOIB30BAHUS U JHEProcOepekeHus, oOecreunBaTh
3/10pOBbIE U 0€30MacHbIe YCIOBUS TPYAa

Use methods to protect people from negative factors of
human, technological, and natural origin, follow
principles of rational use of nature and energy saving, and
ensure healthy and safe working conditions

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

3HATh!

—  OCHOBHBIE  MEpONPHUATHS 1O  NPEAYNPEXACHUIO
Ype3BbIYAMHBIX CUTYALN; — MEPONPHUATHS, 00EeCIeUYNBAIOIIUE
6e3onacHoe (YHKIMOHUPOBAHUE NMPENNPUATHIA U OpraHu3ai
B UPE3BBIYAMHBIX CUTYallUIX MHPHOTO U BOGHHOTO BPEMEHH; —
OCHOBHBIE MPHUHIMIBI H CHOCOOBI 3HEprocOepeKeHus;
OCHOBHBIE O0OS3aHHOCTH aJAMHMHHUCTpauuu (HAaHUMATels) B
LeJIsIX 00ecrieueH st IPaByil K HOPM OXPaHbI TPY/Ia; — OCHOBHEIE
MEpOIPHUSITHS 0 00ECTIEYCHUIO THTHEeHBI TPYa; — OCHOBHBIE
MpaBWiIa U HOPMBI 0€30MacHOW SKCIUTyaTalud HpUOOpOB H
000pyIOBaHMs; — OCHOBHBIE MEPOIPHATHA MO OE30MacHOMY
MIPOBEJCHUIO 3EMIITHBIX U CTPOHMTENBHBIX paboT B OBITY; —
OCHOBHBIE ONACHBIE W BpeAHbIE (PAKTOPBl IPOU3BOJCTB
OMOJIOrNUECKOro MPO(UIIS U CMEXHBIX OTpaciiel;

YMETh:

— II0JIB30BaThCSl METOJAMKAMH IPOTHO3UPOBAHUS U OLICHKH
00CTaHOBKHM B YpE3BBIYAMHBIX CHUTYalUsiX; — OPraHU30BHIBAThH

know:

— the main activities for preventing emergencies; —
activities that ensure the safe operation of enterprises and
organizations in emergencies during peacetime and
wartime; — basic principles and methods of energy saving;
— main duties of the administration (employer) to ensure
labor protection rules and standards; — main measures to
ensure occupational hygiene; — basic rules and standards
for the safe operation of devices and equipment; — main
measures for safely carrying out earthworks and
construction work in everyday life; — main hazardous and
harmful factors in biological production and related
industries;

be able to:

— use methods for forecasting and assessing situations in
emergencies;

— organize work to ensure safety in emergencies;
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paboty mo oOecnedeHuio Oe30MacHOCTH B YPE3BBIYAMHBIX
CUTYaIHIX; WCTIONIb30BaTh ~ HWHAUBUAYAIbHBIE |
KOJUIEKTUBHBIE CPEJICTBA 3allUTHl OT pPaTUAOHHOTO U
XHUMUYECKOTO0 IMOpaKEHHs, a TakkKe OT HeOIarompHusTHBIX
MPOM3BOJCTBEHHBIX (PAKTOPOB; — OPraHU30BBIBATH PabOTYy IO
obecrieueHNI0 OE30MMaCHOCTH TIPH TPOBEICHUH 3EMIISTHBIX H
CTpOUTENBHBIX  paboT; —  HCIOJBb30BAThH CUCTEMY
TOCYAApCTBCHHBIX W OTPACJICBLIX CTAaHAAPTOB, A OLCHKU
MUKPOKJIMMATA B IIOMEMIEHUSIX YUPEKICHUN U TIPOU3BOICTB;
BIIA/ICTh:

— HOpMaTHBHOM ©0a3zoif 1m0 BompocaM  oOecredYeHus
0e30MMacHOCTH HacCeJleHUs] U OOBEKTOB TIPU YPE3BBIYalHBIX
CUTyaIMsIX B MUPHOE U BOGHHOE BpeMs; — HOPMATHBHOM 0a30it
[0 OXpaHe TpyAa, BKJIIOYas OTpaciieBble IUPEKTUBBI U
JOKYMCHTAIIMIO  MPEANpUITAN  (YUpeKACHWIH) B  LeENiX
oOecriedeHusl TPaBWJI U HOPM OXpPaHbI TPyZa; — OCHOBHBIMHU
NpUeMaMH UCIIOJIb30BaHUS CPEACTB UHANBUIYaIbHON 3alIUThI

— use individual and collective protective equipment
against radiation and chemical hazards, as well as against
adverse occupational factors;

— organize work to ensure safety during earthworks and
construction;

— use the system of state and industry standards to assess
the indoor climate in institutions and production facilities;
have skills in:

— the regulatory framework for ensuring the safety of
people and facilities during emergencies in peacetime and
wartime; — the regulatory framework for labor protection,
including industry guidelines and company (institution)
documents to ensure compliance with labor protection
rules and standards; — basic methods for using personal
protective equipment against harmful factors; giving first
aid to victims.

OT HeONaronpusTHBIX (AaKTOPOB; — OCHOBHBIMH HAaBBIKAMH
OKa3aHMs IepPBOil METMIIMHCKOM TOMOIIY MTOCTPaIaBIIHM.
Cemectp nzyueHus y4eOHON AUCIMILUIMHBL, 3 3

moyiist / Semester of study

IMpepexBusutsl / Prerequisites

AHaToMu4 4YeIoBeKa

Human Anatomy

TpymoeMKOCTb B 3a4ETHBIX STUHHIIAX
(xpemutax) / Credit units

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

68/34

68/34

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

YCTHBIH 0ITpOCc, KOHTPOJIBHBIE PaObOTHI
3auer

Oral questioning, assessments
Credit
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Cneunanbaocts / Speciality: buonorus / Biology

YueGHasi nucuuniinna «besopycckuii s13pIKk (MpogeccHOHATBHAS JEKCHKA)», T0NOJHUTEIbHbIE BUIAbI 00yueHus /
Academic discipline «Belarusian language (professional vocabulary)y, additional types of training

Kpatkoe conepxanue yaeOHON
JTMCIMIUIMHBI, Moyt / Brief summary

O3HaKOMUTHh CTYJCHTOB C HAyYHO-TEPMHHOJIOTHUYCCKHM
anmapatoM CHENHUANbHOW JIEKCUKM W CQOpPMHUpPOBAThH
KOMIIETEHIINH, HeOOXOAUMBIE AJISl MCTIONB30BaHUSl YCTHON H
MMCEMEHHON (opM OETOPYCCKOTO JTUTEPATypPHOTO fA3bIKAa B
npodeccHoHaNbHOM cdepe

To familiarize students with the scientific and terminological
apparatus of specialized vocabulary and to develop the
competencies necessary for the use of oral and written forms
of the Belarusian literary language in the professional sphere

dopmupyemsbie komnerenimu / The formed

Hcnonb30BaTh OCHOBHBEIC ITOHSATHS H TCPMUHbBI CHC]_[I/IEIJ'II)HOI\/'I

Use basic concepts and terms of specialized vocabulary of

competences JeKkcukH  Oenopycckoro  si3eika B mpogeccuonansHoi | the Belarusian language in professional activities
JCATCIIBHOCTHU

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

Biazeth) / Learning outcomes (know, be - poib Oernopycckoro ss3bika Kak ocHoBomonararomiero | - the role of the Belarusian language as a fundamental

able to, have skills in) KOMITOHEHTa  HAIMOHAJIBHOW  KyJbTYphl W cucTemsl | component of national culture and the system of national

HAI[MOHAJBHBIX I[EHHOCTEH; - CTPYKTYpy JEKCHYECKOH
CUCTEMBI OEJIOPYCCKOTo s3bIKa U MECTO B Hell CrenuaibHOH
JIEKCUKH; - OCHOBHBIE TOHATHS CHEIHATFHOW JIEKCHKH;
(dhonernyeckue, JIEKCUYECKHE, Mophosrornieckue,
clI0BOOOpa3oBaTebHble, CHHTAKCHYECKHE  OCOOEHHOCTH
Oenopycckoi TEPMUHOJIOTUH; - OTpacieBble
TEPMHUHOJIOTHYECKHE CJIOBApU OEIOPYCCKOTO  SI3BIKA;
KOMITOHEHTHl ~ KYJNBTYpbl ~ YCTHOH W  NHUCHMEHHOH
poecCHOoHAIbHON Peun; - 0COOCHHOCTH MTPUMEHEHUSI HOPM
COBPEMEHHOI'0  0elIOpyCCKOro  JIMTEPaTypHOTO S3bIKa B
npodeccuonanbHO cdepe; - OCHOBHBIE OCOOEHHOCTH
HAYYHOTO CTHJII M OCOOCHHOCTH HAy4YHOTO IepeBojia Ha
OCIOPYCCKHI SI3BIK; - OCHOBHBIE OCOOCHHOCTH CIy>KeOHO-
JIeJIOBOTO CTHJISI, @ TAKXKE THUIIBI, CTPYKTYPY U OCOOEHHOCTH
CITy>keOHO-AETOBBIX TOKYMEHTOB;

YMETH:
- HUCHONB30BaThb YCTHYIO M  NHUCbMEHHYIO  (OpMBI
Oenopycckoro si3plka B - npodeccHOHaNbHOM cdepe B

COOTBETCTBHH C JUTEPATYPHBIMH HOPMaMH; - BOCIIPHHUMATh
HAy4YHYIO OTpaciieByl0 MHQOpMaIHi0 U NpodeccHoHaIbHbIE
TEKCTHI Ha OEIOPYCCKOM SI3BIKE; - IEPEBOANUTh, AHHOTHPOBATh

values; - the structure of the lexical system of the Belarusian
language and the place of specialized vocabulary within it; -
basic concepts of specialized vocabulary; - phonetic, lexical,
morphological, word-formation, and syntactic features of
Belarusian terminology; - industry-specific terminological
dictionaries of the Belarusian language; - components of the
culture of oral and written professional speech; - features of
the application of norms of the modern Belarusian literary
language in the professional sphere; - the main features of
scientific style and the specifics of scientific translation into
Belarusian; - the main features of official and business style,
as well as the types, structure, and features of official and
business documents;

be able to:

- use oral and written forms of the Belarusian language in the
professional sphere in accordance with literary norms; -
perceive scientific industry information and professional
texts in Belarusian; - translate, annotate, and reference
professionally oriented texts; - work with terminological
dictionaries of the Belarusian language; - independently
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U CChUIAThCI Ha  MPOECCHOHATBHO-OPHCHTUPOBAHHbBIC
TEKCTHI, - paboTaTh C TEPMHUHOJIOTHYECKUMHU CIIOBAPSIMHU
0eopyCcCKOro SI3bIKa; - CAMOCTOSTENFHO CO3/IAET Pa3InIHbIE
BHUJIBI TEKCTOB HAa  OCJIOPYCCKOM  SI3bIKE,  BKIIIOYAs
o UIMATHLHO-/ICTIOBBIC U HAYYHBIC;

BIIQ/IETh!

- 0a30BBIMU TMOHSITHUSMHU CIICIIUAIBHOM JICKCHKH, - HOpMaMHU
COBPEMEHHOTO 0ENOPYCCKOTO JIMTEPaTypHOTO  SI3BIKA;
0a30BBIMH TIOHATHSIMH PEUEBOH  KYJIBTYPHI; 3HaHUEM
HayYHOTO CTHJIA W TIePeBO/Ia HAYYHBIX TEKCTOB; - 3HAHHEM
O UIMATBLHO-IETIOBOTO CTHJISA U COCTaBJICHUS OPUIHATIBHBIX
JIOKYMEHTOB

creates various types of texts in Belarusian, including official
business and scientific texts;

have skills in:

- basic concepts of specialized vocabulary; - the norms of
modern Belarusian literary language; - basic concepts of
speech culture; - knowledge of scientific style and the
translation of scientific texts; - knowledge of official
business style and the drafting of official documents

CemecTp n3zydeHus: yaeOHOM JUCIIUILIINHEL,
moayist / Semester of study

4

ITpepexBusuts / Prerequisites

TpyAoeMKOCTb B 3a4ETHBIX €IUHUIIAX
(xpemutax) / Credit units

KonnuectBo AyAUTOPHBIX YaCOB U 4aCOB
camocTosTeapHOM paboTsr / Academic hour
of students' class work, hours of self-
directed learning

34/20

34/20

TpeboBanus U PopMbI TEKyIICH 1
MPOMEKYTOYHOM arTectanuu /
Requirements and forms of current and
interim certification

YCTHBII 0ONPOC, KOHTPOJIBHBIE PaOOTHI
3auer

Oral questioning, assessments
Credit
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