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CrernansaocTts / Speciality: Mukpoouomnorus / Microbiology

HcTopus Gesiopycckoi rocy1apcTBEHHOCTH

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

Kpatkoe conepxanue yueOHON AUCIUTUTMHEI, MOJYJIS
/ Brief summary

OcHOBHBIE ~ dTambl  pa3BUTUSL  OeNOpycCKOit
rOCyNapCTBEHHOCTH; OCHOBBI T'OCYIapCTBEHHOIO
npaBa Pecniyonuku benapyce; Benapycs Ha cTbike
KYJBTYp U IUBUIM3ALUN

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 kommerenimun / The formed
competences

O06magath CIIOCOOHOCTHIO aHATM3UPOBATH IMPOIIECCHI
rOCYJapCTBEHHOI'O  CTPOMTENbCTBA B pa3HbIE
HUCTOpPUYECKHE TEPUOJBI, BBISBIATH (AKTOPHl M
MCXaHU3MbI HCTOPHUUICCKHUX I/I3MCHCHI/II\/'I, OnpeacIATh
COLMANIbHO-TIOJINTHYECKOE 3HAUEHHE HCTOPHUECKUX
coOBITHH (JTMYHOCTEH, apTe(haKTOB U CHMBOJIOB) JUIS
COBPEMEHHON OEIOPYCCKOW TOCYIapCTBEHHOCTH, B
COBEPLLICHCTBE HCIOJIb30BaTh BBISIBJICHHBIE
3aKOHOMEPHOCTH B mporecce (hopMupoBaHus
TpaXJaHCKOH MIEHTUYHOCTH; paboTaTh B KOMaHJIE,
TOJICPAHTHO BOCIIpUHUMATDH COIIMAJIbHBIC,
JTHUYECKHE, KOH(pECCHOHAJbHbIC, KYJIbTYPHBIE WU
HHBIC PA3JINYMsI; OBITH CIIOCOOHBIM K CAMOPa3BUTHIO

Have the ability to analyze the processes of state-building
in different historical periods, identify the factors and
mechanisms of historical changes, determine the socio-
political significance of historical events (personalities,
artifacts and symbols) for modern Belarusian statehood,
perfectly use the identified patterns in the process of
forming civil identity; work in a team, tolerate social,
ethnic, religious, cultural and other differences; be
capable of self-development and improvement in
professional activities; take initiative and adapt to
changes in professional activities

U COBEpIICHCTBOBAHWIO B NPOQPECCHOHATLHON
ACATCIIBbHOCTHU, MMPOABJIATH HWHULINATUBY u
aalITUpOBATBCA K HU3MCHCHUAM B
poecCHOHATBHOMN JeSITEITBHOCTH
Pesynbrarel 00y4eHus (3HaTh, yMETb, 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  rocyaapctBenHocTH; - | history of Belarusian statehood; - key categories related

KJIIFOYEBBIC KaTCropuu, CBA3AHHBLIC C HCTOpHefI )51
rOCYy/IapCTBEHHBIM CTPOUTENHCTBOM PecmyOnuku
benapych; - XapakTepucTHKa KOHCTUTYIIHIOHHOI'O
ctpos  PecnyOmukm  bemapyck; - JTambl
(hopMupoBaHusl OEOPYCCKON HAIMH, - UCTOPHKO-
PETPOCIEKTUBHASL U COBPEMEHHAsI XapaKTEPUCTUKA
KYJbTYPHO-IIUBUIIU3ALIUOHHOT O pa3BUTHUA
benapycu;

YMETB:

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




- (dopMynHpOBaTh W APTyMEHTHPOBATH OCHOBHBIC
UJICH ¥ IIECHHOCTH 0EJI0PYCCKON MOJIENN Pa3BUTHSI; -
MPUMEHSITh TIONYYEHHBIC 3HAHUS B MPAKTHUECKOM,
oOpa3oBarenbHON U npodeccuonanbHoOl chepax; -
aTpuOyTUBHO  OXapaKTepHU30BaTh OCOOCHHOCTH
OenmopyccKod — Haluu; -  [POAHAIM3HPOBAThH
OCHOBHBIC (DaKThI U COOBITHSI ICTOPUH OCIOPYCCKOM
rOCYJIapCTBEHHOCTH, 1aTh UM OICHKY;

BIIAJIETh:

- 0a3’0BBIMH HAyYHO-TEOPETHUYCCKHUMU 3HAHUAMH
JUIS  pEIICHHST TCOPETHUECKUX M MPAKTHUECKUX
3a]a4; - HaBBIKAMH CHCTEMHOTO W CPaBHUTEIHLHOTO
aHamn3a; UCCIIEIOBATEIbCKUMHU  HaBBIKAMH, -
MEKTUCIUIUTHHAPHBIM  TIOAX0A0M K  PEIICHHIO
pooyeM

gained in practical, educational and professional fields; -
to characterize the features of the Belarusian nation
attributively; - to analyze the main facts and events of the
history of the Belarusian statehood, to assess them;

have skills in:

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

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

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

KonruecTBO ayIMTOPHBIX YAaCOB U YaCOB 54/54 54/54

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

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

OBpHUCTUYECKOE 3a7]aHNe, AaHATTUTUIECKUN OTYeT,
YCTHBIE OIPOCHI
JuddepeHnnpoBaHHbIN 3a4eT

Heuristic task, analytical report, oral examination
Credit




Dunocopust

Crernmansaocts / Speciality: Mukpo6uomorus / Microbiology
Y4eOnasa nucuumimaa «®@unocodus», Mmoayiab «ConuaabHO-TYMAHUTAPHBI-1» /
Academic discipline «Philosophy», module «Social and Humanitarian-1»

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

@umnocopuss W MHPOBO33PEHUE; TEeHE3HC
(umocockoro 3HAHUS;, OCHOBHBIC HAINpaBICHUS
¢unocopun; punocopckoe ocMbICICHUE MPOOIEM
ObiTrs;  Quiocockas  aHTPOIIONOTHS,  TEOPHS
mo3HaHus U huocodust HAYKN

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,
TYMaHUCTHYECKUM MHUPOBO33pPEHHUEM,
AQHAJINTUYECKMM M HWHHOBAaIlMOHHO-KPUTHYECKHUM
CTHIIEM MTO3HABaTENbHOM, COLIMAIbHO-
MIPAKTUYECKONH U KOMMYHUKATHBHON JI€ATEIbHOCTH,
WCTONB30BaTh OCHOBBI (MIOCOPCKUX 3HAHUH B
HEMOCPEICTBEHHON npoeccCuoHaNbHON
JeSITeNIbHOCTH, CaMOCTOSITETILHO yCBauBaTh
¢unocodckue 3HaHMS W BBICTpaMBAaTh Ha UX
OCHOBaHUH MHUPOBO33PEHUECKYIO MTO3ULHIO;
paboraTe B KOMaHZE, TOJEPAaHTHO BOCIPHUHUMATH
COLIMANIbHBIE, ATHUYECKHE, KOH(ECCHOHABHBIC,
KYJIBTYpPHbIE U MHBIE PA3JIU4usl; ObITH CHOCOOHBIM K
CaMOpa3BUTHUI0O W COBEPLICHCTBOBAaHUIO B
MpoeCCHOHANBEHON  JEATENILHOCTH,  MPOSBIATH
WHUIMATUBY M aJalTHPOBAThCA K U3MEHEHHSIM B
podecCHOHANBHON AEATEILHOCTH

Possess a modern culture of thinking, a humanistic
worldview, an analytical and innovative-critical style of
cognitive, socio-practical and communicative activities,
use the basics of philosophical knowledge in direct
professional  activities, independently  assimilate
philosophical knowledge and build a worldview position
on its basis; work in a team, tolerate social, ethnic,
religious, cultural and other differences; be capable of
self-development and improvement in professional
activities; take initiative and adapt to changes in
professional activities

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

3HATB!
- OCHOBHBIE MpPOOJEMbl (WIOCOPHH, KIIOUYEBBIC
¢duocodckue uaeu 1 KaTeropuu; - OCHOBHBIE 3Tallbl
pa3BuTHs QUIOCO(DCKOTO 3HAHMS C XapaKTEepHOU
JJIsT HUX HpO6J’IeMaTHKOI71; - OCHOBHBIC CTpATCTUU U
KJIIIOYECBBIC HAIIpPaBJICHUA Pa3sBUTHUA COBpeMeHHOﬁ

¢miocopun; - momxompl K Quocodcekoit
WHTEPIIpETAIUN MIPUPOITHOTO OBITHS; -
(dyHIaMeHTaNbHbIE KOMIIOHEHTH  (riocodckoit

aHTPONOJIOTHHU U (PrUI0COpUH CO3HAHMUS; - OCHOBHBIE
XapaKTepUCTUKH I103HABaTEJIbHON JESITEIbHOCTH,
BakHelme uiaocodckue METOABI U PETYIISTHBBI

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; -
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HAYYHOTO MCCICAOBAHHS;, - OCHOBHBIC KOHLEHIINU
(hyHKIIMOHUPOBAaHUS W pa3BUTHS 0OOIIecTBa; -
0a30BbICc IIEHHOCTH COBPEMEHHOW KYNBTYpBI; -
rio0anbHbIe TPOOJIEMbI COBPEMEHHOCTH, OCHOBHBIC
CTpaTeTWy U TIEPCIIEKTUBHI MX Pa3pPEIICHNUS;

YMETB:

- (¢opMynHpOBaTb U apryMEHTHPOBAaTh OCHOBHEIC
WAEH W IICHHOCTH CBOETO MHPOBO33PEHUS; -
MIPUMEHSATH (hHmocoCKre e U KaTETOPHH B XOJIC
aHaJIu3a COHMOKYJIBbTYPHBIX u CollMaJIbHO-
MpoeCCHOHANBHBIX MPOOJIeM W CHTyaluid; -
XapaKTepu30BaTh Beaymue (uimocopckue wuaen
COBPEMEHHOU Hay4HOH KapTHUHBI MUpa,
TPaHCIIUPOBATh U NOITYJIAPHU3UPOBATH UX;

BIIA/ICTh:

- 0a30BBIMH HAyYHO-TEOPETHYECKUMHU 3HAHHSIMH
o peHICHUA TCEOPETUYCCKUX W IMMPAKTHUYCCKUX
3aaa4; - HaBbIKaMU CUCTCMHOI'O U CPpaBHUTCIILHOI'O
aHaIn3a; WCCIIEIOBATEIbCKUMI HABBIKAMH, -
HaBBIKAMM MEXIUCUMUIUIMHAPHOTO IIOAXO0Ja IIpU
pelIeHn Ipo0sIeM.

basic values of modern culture; - global problems of our
time, basic strategies and prospects for their solution;

be able to:

- formulate and argue the main ideas and values of their
worldview; - apply philosophical ideas and categories in
the analysis of socio-cultural and socio-professional
problems and situations; - characterize the leading
philosophical ideas of the modern scientific picture of the
world, broadcast and popularize them;

have skills in:

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

Cemectp nzyueHus y4eOHON AUCIMIUIMHBL, MOAYJIS / 4 4
Semester of study

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

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

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

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

VY cTHBIN OIpoc, MPOEKT
Ox3ameH

Oral examination, project
Exam




CrermanasaocTs / Speciality: Mukpo6uomorus / Microbiology

COBpeMeHHaH MNOJIUTIKOHOMMUHA

YueOnasa qucuunianHa «CoBpeMeHHAas MOJHUTIKOHOMUS», MOAYJdb «ColMalbHO-TYMAHUTAPHBIH-1) /
Academic discipline «Modern Political Economy», module «Social and Humanitarian-1»

Kpatkoe conepikanue y4eOHON TUCIUILIMHBL, Moaysisi | [lonuthueckass skoHomus; skoHomuueckas u | Political Economy; economic and political systems of
/ Brief summary MOJIMTHYECKas: CUCTeMbl oOIecTBa; riuodanbHas | society; Global Political Economy

MOJTUTIKOHOMHUS
dopmupyemsbie kommerenimu / The formed O6amarsb CIIOCOOHOCTBIO ananmsuposats | Have the ability to analyze the economic system of

competences

9KOHOMHYECKYIO CUCTEMY O0IIIECTBA B €€ JMHAMUKE,
3aKOHBI €€ (byHKHI/IOHI/IPOBaHI/Iﬂ U pa3BUTUA JIA
MOHMMaHHus  (AaKTOPOB  BO3ZHUKHOBEHHS M
HAINpaBJICHUI Pa3BUTH COBPEMEHHBIX COIHAIbHO-
9KOHOMHYECKMX  CHCTEM, HX  CIIOCOOHOCTH
YIIOBJIETBOPSTh TMOTPEOHOCTH JIIOJCH, BBISBIIATH
GbakToppl W MEXaHHU3Mbl  MOJUTHYECKUX H
COIHATEHO-3KOHOMHYECKUX IPOLIECCOB,
HCII0JIb30BaTh HUHCTPYMCHThI 3KOHOMHYECCKOI'O
aHanM3a JUIS OLEHKHM TOJMTUYECKOro IpoIecca
TIPUHSTHS KOHOMHYECKUX pelIeH i "
pe3yABTATHBHOCTH  DKOHOMHYECKONW  MOJHTHKH;
paboTtath B KOMaHJE, TOJEPAHTHO BOCIPHUHHUMATH
COIMAaIbHBIC, JTHUYECKHE, KOH(PECCHOHAIBHBIE,
KYJBLTYPHBIC 1 UHBIC PA3JINYKA; 6])ITB CHOCO6HI)IM K
CaMOpPa3BUTHIO W COBEPIIECHCTBOBAHHIO B
npo(eCCHOHAIBHOM  JEATEIBHOCTH;  IPOSBIIATH
WHULATUBY M agalTUPOBATHECA K HM3MCHCHUSM B
podecCHOHaTBHON JeSITEIBHOCTH

society in its dynamics, the laws of its functioning and
development to understand the factors of emergence and
directions of development of modern socio-economic
systems, their ability to meet the needs of people, identify
factors and mechanisms of political and socio-economic
processes, use the tools of economic analysis to assess the
political process of economic decision-making and the
effectiveness of economic Policy; work in a team, tolerate
social, ethnic, religious, cultural and other differences; be
capable of self-development and improvement in
professional activities; take initiative and adapt to
changes in professional activities

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

3HATh:
- TOHATHE, CYIIHOCTb, CTPYKTYPY 3KOHOMMHKH; -
9KOHOMHYECKHE  3aKOHBl M  COBpPEMEHHBIE
3aKOHOMEPHOCTH; - METOJbI M3MEPEHUS M OICHKH
COCTOSIHMSI HallMOHAJIBHOW 3KOHOMMKH; - OCHOBHBIE
9KOHOMHYECKHE (HOpMAIIMH, BUJIBI YKOHOMHUYECKHX
cucreM oOIIecTBA U HMOJUTUYECKOIO YCTPOWCTBA
HAIMOHAJILHBIX TOCYIAPCTB; - 0a30BbIE KATETOPUH U
MIOHSTHSA COBpEMEHHOMN TEOTIOJINTUKU u
T€09KOHOMUKH; COBpEMEHHBIE  TPAaKTOBKHU

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;

8




[JI00ATU3aIUH ¥ PErHOHAIN3AIINHT, 3aKOHOMEPHOCTH
MTOJINTUKO-9KOHOMUIECKIX MIPOIIECCOB B
I00aTbHON YIKOHOMHUKE;

YMETb:

- aHaNM3UpPOBaTh W OIICHWBATH HA OCHOBaHUH
CTaTHCTUYECKHX JTAHHBIX COCTOSIHHE HAIIMOHAIEHON
SKOHOMHUKH, €€ MECTO B CHCTEME TIJIOOATBHBIX
MOJIUTHKO-3KOHOMUYECKUX OTHOUICHUM; -
KpPUTHYECKH  OIEHWBATh  IOJUTHYECKYI0O |
9KOHOMHYECKYI0 HH(POPMAIUIO; - BBIIBISATH U
TPaKTOBATh KIIOUEBbIC TEHACHIINU TpaHCcHOpMaIu
CYIIECTBYIOIIETO MHUPOMOPsIKA; - pa3padaTeiBaTh
MEpPOIPHUSTHSA TI0 TPEAOTBPAMICHUIO HACTYTUICHUS
OIMACHOCTEU U Yyrp03 3KOHOMUYECKOM 0€30MacCHOCTH
BIIAJIETh:

- HaBBIKAMU aJaNlTallid K HOBBIM CHTYyalUsM
COLUATEHO-TIPO(ECCHOHATBHOM JIeATeITLHOCTH,
pcannsanun HaKOIIJICHHOI'O OIIbITa u CBOHUX
BO3MOXXHOCTEH; - HaBBIKAMH  KPUTHYECKOTO
MBIIJICHUA, KaTeropuajbHbIM armnapaTtoMm u
METOJI0JIOTHEH MOJINTUKO-PKOHOMHYECKOTO
aHaIn3a; MEXIUCIUTUIMHAPHBIM  TTOXOJIOM K
BBISIBJICHHIO W aHAIN3Y TOJIUTUKO-3KOHOMHYECKUX
poosieM

be able to:

- to analyze and assess the state of the national economy,
its place in the system of global political and economic
relations on the basis of statistical data; - critically
evaluate political and economic information; - to identify
and interpret the key trends in the transformation of the
existing world order; - develop measures to prevent the
onset of dangers and threats to economic security;

have skills in:

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

Cemectp nzyueHust y4eOHON TUCIIMIUIMHBI, MOJTYJIS / 3 3
Semester of study

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

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

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

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

YcTHBIN onpoc, MPOEKT, KOHTPOJIbHAs paboTa
Ox3ameH

VYCTHBIN ompoc, TpoeKT, assessment
Ox3ameH




HNHocTpaHnblii A3bIK

CreranasaocTs / Speciality: Mukpo6uomorus / Microbiology
YueoOnas qucuuninHa « MHOCTPaHHBII A3BIKY», MOAYJIb «JIMHTBUCTHYECKHIA MOTYIbY /
Academic discipline «Foreign language», module «Linguistic module»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

Pa3BuTHE MHOS3BIYHOTO KATErOPHAIBHOTO anmnapara
JUISL OCYILECTBICHUSL JIEIOBBIX U MEKIUYHOCTHBIX
KOHTAaKTOB, a TAK)K€ HaBBIKOB CONIMOKYIBTYPHOTO H
COLMAILHO-TIOJUTHYECKOTO OOIIEHMS

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

dopmupyemsie komnerenimu / The formed
competences

OcyuiecTBIsATh KOMMYHUKAllMd Ha HWHOCTPAHHOM
SI3BIKE JUIS PELICHUs 3a4ad MEXINYHOCTHOIO H
MEXKYJIBTYpHOTO B3aNMOZICHCTBHUS; HCIOJIB30BaTh
Ha IPAKTUKE NPHUHATHIA B CpPEAe CIELUATUCTOB-
OMOJIOTOB MOHITUHHO-KATErOpUANILHBIN ammapar Ha
OJTHOM W3 HHOCTPAaHHBIX SI3BIKOB

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

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

3HATB:

- CEeMaHTHKO-CHHTaKCHUYECKUE 0Cc0OEHHOCTH
CIIOBapHOTO COCTaBa HMHOCTPAHHOIO s3blKa B
COOTBETCTBHH CO cpepamMu U popMamu OOIIECHUS; -
OCHOBHBI€ (DYHKIIMOHATILHBIEC THUITHI TUAJIOTHYECKOTO
1 MOHOJIOTHYECKOTO BBICKA3bIBAHUS, UX CTPYKTYPY;
YCIIOBUS1, IPUHIMITBEI 1 HOPMBI PEYEBOT0 OOLICHUS; -
COLMOKYJIFTYpPHBIE pEaJUd M HOPMBI PEUYEBOTO
9THKETa; - OCOOCGHHOCTH MPOQECcCHOHATBHO-
OpUEHTHUPOBAHHOW MHCHbMEHHOW M YCTHOM peuu;
YMETh:

- BOCIIPUHUMATH Ha CITyX U IOHUMATh ayTEHTUYHYIO
WHOSI3BIUYHYIO peYb Pa3IMYHBIX KOMMYHHKATHBHO-
CUTYaTUBHBIX ¥ MOJAJIBHO-TIParMaTHYECKUX
Pa3HOBUAHOCTEH; - YUTATh ayTEHTHYHBIC TEKCTHI
poeCCHOHANBEHON HAINPaBICHHOCTH C  Pa3HbIM
YPOBHEM TOHMMaHHs coOJepXalleiics B HHUX
nHpOpPMAaLIK; - NIEPEBOJUTH AyTCHTUYHBIE TEKCTHI
[0 CHEIMaJbHOCTH C HMHOCTPAHHOTO SI3bIKa Ha
POOHOM S3BIK C HCIOJIB30BAHUEM CIIOBaps H
CIPaBOYHHMKOB; - CTPOUTH  MOHOJOTMYECKOE
BBICKa3bIBAaHNE W PEaJM30BBIBATH JIHAJOTHYECKOE
pedeBoe B3aMMOJEICTBHE aJIEKBATHO CHUTYAIUSIM
OQUIIMATHFHOTO W HEO(PUIIMATHLHOTO OOIIEHUS B

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
discipline; - express thoughts in writing (personal letter,
business papers, annotations, etc.); - to implement oral

10




npenenax MpeaMETHO-TEMAaTHIECKOTO COJEPKaHUS
y4eOHOM IOUCHMIUIMHBI; - W3JaraTb MBICIH B
MUCbMEHHOH (opMe (IMYHOE NTHCHEMO, JIEIOBBIC
Oymaru, aHHOTaIMH U JIp.); - PEIN30BBIBATH YCTHOE

pedeBoe  B3amMoJeHcTBHE — TpodeccrHoHaTbHOU
HaIpaBlIEeHHOCTH B IU(GPOBOM MEXKYIBTYPHOM
MIPOCTPAHCTBE;

BIIAJICTh:

- CTpaTerusiMM KOMMYHHUKATHBHOTO IIOBEACHUA; -
cpeacrsBaMmu U IIpUCMaMHn yCTHOFO/HI/ICLMeHHOFO
peUeBOro B3EWIMOILCI>1CTBI/I$[ B pas3/JIMYHBIX CUTYyallUAX

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

pohecCHoHaIbHOTO OOIIIeHHUS; -

KOMITCHCATOPHBIMH CTPATETHSMH; - CTPaTETHSIMHU

OCYILECTBIICHUS CaMOCTOSITEIBHOM yuebHO-

MI03HABATEIILHOM IeATEIBHOCTH
CemecTp nzydeHus: yaeOHOWM JUCTUITIINHBI, MOTYIIS / 1-3 1-3
Semester of study
ITpepexBusuts / Prerequisites - -
TpymoeMKoCTh B 3a4€THBIX eIUHHLAX (KpeanuTax) / 9 9
Credit units
KonuuecTBO ay TMTOPHBIX YacOB U YaCOB 180/144 180/144

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

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

YcTHBIH orpoc, KOHTpOIbHAS paboTa, 3cce
3auer, K3aMeH

Oral questioning, assessment, essays
Credit, exam
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JlaTHHCKH A3BIK

CreranasaocTs / Speciality: Mukpo6uomorus / Microbiology
YueOHas TuCHUIVINHA «JIaTHHCKUH SA3BIK», MOAYJIb «/IHHIBHCTHYECKUH MOAYJIBY /

Academic discipline «Latin», module «Linguistic module»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

Beenenue B muctumuiuHy. JlatuHckuii andaBuT.
Y napenue. Nwms CYyILIECTBUTEIIBHOE. Nms
npuiararenbHoe. CpaBHHUTENBHAS U IPEBOCXOAHASL
CTeNeHb  mpuiaratelnbHBIX.  CroBOOOpa3oBaHHE
MyTeM CIIOKEHHs KopHeBbIX Mopdem. Nominativus
pluralis. Ymorpebienue ¢popm nominativus pluralis
B OwWomornyeckoil TepMHHONOTHH. [ pedeckue
Ha4daJIbHBIC u KOHCYHBIC TCPMUHOIJIECMCHTEI.
Generativus  pluralis. T'peueckue HavanbHble Hu
KOHEYHbIE TEPMHHOAIIEMEHTHl  (TPOJOIDKEHNUE).
Accusativus singularis et pluralis. Tlpeanmoru c
accusativus.  Ablativus  singularis et pluralis.
IMpennorn ¢ ablativus. TI'pedeckue KOpHEBBIE U
cypdukcanbHble TepMHHO3IEMEHTHI. JlaTmHCKas
XUMHUYCCKasA TCPMHUHOJIOIUA. JlaTuHCKHE KOPHECBBIC

u cydpuKcanbHbIe TEPMHHOJIEMEHTBHI.
[peduxcarms KaK croco6 CJIOBO- "
TEPMHHOOOPA30BaAHUSI.

Introduction to the discipline. Latin alphabet. Stress.
Noun. Adjective. Comparative and superlative degrees of
adjectives. Word formation by adding root morphemes.
Nominativus pluralis. Use of forms of nominativus
pluralis in biological terminology. Greek Initial and Final
Terminal Elements. Generativus pluralis. Greek Initial
and Final Terminological Elements (continued).
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

OcyuiecTBiasATh KOMMYHUKAllMd Ha HMHOCTPAHHOM
S3bIKE NI pEeUIeHUs 3aJad MEKIUYHOCTHOTO HU
MEXKYJIBTYpHOTO B3aNMOCHCTBHUS; HCIOIb30BaTh
Ha IPAKTUKE NPHUHATBIA B CpeAe CIELUAIUCTOB-
OMO0JIOrOB MOHATUHHO-KATErOpUAJIbHBIN anmapar Ha
OJIHOM U3 MHOCTPAHHBIX S3BIKOB

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

Pe3ynbrarel 00y4eHus (3HaTh, yMETh, BIIA/ICTh) /
Learning outcomes (know, be able to, have skills in)

3HATB!
- ()OHETHUYECKYI0 CHCTEMY W TPOU3HOCUTEIHHBIE
HOPMBI  JIATUHCKOTO  A3bIKA; TIpaMMaTHYECKHE
OCHOBBI HMMEHHOI'0 CJIOBOOOPA30BaHMUS;
OTIpeIeTICHHBIT MUHUMYM NPO(HUIFHONU JIEKCUKH H
CJI0BOOOPa30BaTEIbHBIX 3JIEMEHTOB
(adpukcanbHBIX ¥ KOPHEBBIX);

YMETB:
- MIPaBUIIBHO YUTaTh u IIPOU3HOCHUTH
npodeccuoHaNbHbIE JIATUHCKHE TEPMUHBL

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,
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KOHCTPYHUPOBATH HpO(bCCCI/IOHaJ'IBHI)Ie
OHOJIOTHYECKHIE OJHO- 1 MHOI'OCJIOBHBIC JITATHHCKHC
TCPMUHBI, B TOM qHUCJIC u IMIPSIJIOKHBIC
KOHCTPYKIIUH NEpEeBOAUTHL HpO(beCCI/IOHa.HI)HBIe
JJATUHCKHUE TCPMHUHBI Ha pYCCKI/Iﬁ SA3BIK; IEPEBOIUTH

mpodeccnoHanmbHBIE  JTATHHCKHE TEPMUHBI  Ha
PYCCKUH A3BIK;

BIIAJICTh:

- JIAaTHHCKOW OWOJOTHYECKON TEpMHHOJIOTHEH
(300710TUUYECKOH, 0OTaHUYECKOH,
MHUKPOOHOJIOTHIECKOH, LUTOJIOTUYECKOM,
AHATOMHUYECKOU u ap.); HaBBIKAMHU

KOHCTPYHPOBaHUS NPO(PECCHOHATBHBIX JAaTHHCKUX
TEPMMHOB U IIEpPEeBOJIa UX HAa PYCCKUH SI3BIK.

translate professional Latin terms into Russian; translate
professional Latin terms into Russian

tongue;

have skills in:

- Latin biological terminology (zoological, botanical,
microbiological, cytological, anatomical, etc.); skills in
constructing professional Latin terms and translating
them into Russian.

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

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

KonmuaecTBO ayTMTOPHBIX YacOB U 9acOB 34/68 34/68

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

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

VY CTHBIN OITPOC, MUCEMEHHBIN ONPOC, KOHTPOJIbHAS
pabota
3ayer

Oral questioning written assignment, performance
assessment
Credit
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Heopranuyeckass XuMus

CreranasaocTs / Speciality: Mukpo6uomorus / Microbiology
Yueonas qucuuminna «Heopranuyeckass XumMusi», MOAYJIb «XUMHD /
Academic discipline « Inorganic chemistry», module «Chemistry»

Kpatkoe conepxanue yueOHOW AUCIUTUTHHEL, MOJTYJIS
/ Brief summary

Teopernueckue OCHOBBI OOIIEH XUMHH. ATOMHO-
MOJIEKYJISIPHOE yUeHHe. XUMUS DJIEMEHTOB.

Theoretical foundations of general chemistry. Atomic-
molecular theory. Chemistry of the elements.

dopmupyemsbie kommerenimun / The formed
competences

IIpuMeHsATh OCHOBHBIE MOHATHS, 3aKOHBI U TEOPUU
HEOPraHUYECKOU u OpraHN4eCcKoOn XHUMMHHU,
(hU3UIeCKOM, KOJUTOMAHON M aHATNTHICCKON XUMUH

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

TSt perieHust PaKTHIECKUX 3amadq | activity
poecCHOHATBHON JACSITEITBHOCTH
Pesynbrarel 00y4eHus (3HaTh, yMETh, BIAICTh) / 3HATB! know:
Learning outcomes (know, be able to, have skills in) - OCHOBHBIE TIIOHSTHS, 3aKOHBI W Teopuw | - basic concepts, laws and theories of inorganic

HEOPraHWYECKOW XHMHH; - CTPOECHHE aToMa,
MIPUPOLY XMMUYECKOM CBSI3U B BEIIECTBAX; - OCHOBBI
XUMHUYECKOM KUHETHKH W TEPMOJWHAMHKH; -
METOJIbl IOYYEHHsI 1 OCHOBHBIE CBOWCTBA KJIACCOB
HEOpPraHUYECKUX COEAVHEHUH U UX HCIOJb30BaHHUE
B HApOJTHOM XO3SHCTBE; - (PU3HOIOTUIECKYIO POJIb

METAJJIOB M HEMETAJIIOB; OCHOBBI TE€XHHUKH
Oe3omacHocTH mpu  paboTe ¢ XUMUYCCKHMHU
BEIIECTBAMHU, OOOpY/JOBaHUEM U XHUMHYECKOMH
MOCYI0M.

YMETh:

- HCTIOJIH30BATh 3HAHWE CBOMCTB BEIIECTB B HAYTHO-
WHXKEHEpHOW paboTe; - NPUMEHSATh W3YUCHHBIC

3aKOHBI U TIOHSTHUS NPHU XapaKTEPHCTHKE COCTABOB,
CTPOCHUA u CBOMCTB BC€IICCTB, XUMHWYECCKUX
peakuuii, CrocoOOB TONY4YEHHS] BEIIECTB U UX
MPAaKTUYECKOTO  HMCIOJIb30BAHHUS; MIPOBOJHUTH
YHUCJICHHBIE pacueThl MPHU PELICHHMH XUMHUYECKHX

3az7ad4; oOpamarecsi € XHMHYECKOW ITOCYJIOM,
7Ta0opaTopHBIM 000pPYIOBaHUEM W XUMHUYECKHMHU
BELIECTBAMH, MIPOBOJIUTH XUMHUUYECKUN
SKCIEPHUMEHT.

BJIAJIETh!

- OCHOBHBIMM NpHeMaMH PabOTBI ¢ XUMHYECKOI
oCcyZior,  00IIenadopaTopHbIM ~ XMMHUYECKUM

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; - the basics
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; - Carry out numerical calculations
when solving chemical problems; - handle chemical
utensils, 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.
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000pyI0BaHHEM, BEIIECTBAMU U MX PAacTBOPAMHU; -
METOAaMH  IUIAHHPOBAaHUS M HPOBEICHUS
XMMHYECKOTO IKCIICPUMEHTA, MPUEMAMH OIUCAHUSI
nabopaTopHOii pabOTHI M COCTABICHUS OTYETa 00 ee
BBIIIOJIHCHHH.

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

[MpepexBusutsl / Prerequisites - -
TpymoeMKoCTh B 3a4€THBIX SIUHHIAX (KpeanuTax) / 6 6
Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 120/96 120/96

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

TpeboBarus u GOPMBI TEKYIIEH 1 TPOMEKYTOUHON
arrecranmu / Requirements and forms of current and
interim certification

YcTHBIH omTpoc, KOHTPOIbHAA paboTa, TecT
OK3ameH

Oral questioning, assessment, test
Exam
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CreranasaocTs / Speciality: Mukpo6uomorus / Microbiology

Opranuyeckass XuMus

Yyeonas nucumminna «Opranuyeckasi XUMHUs», MOAYJIb « XUMHSD /
Academic discipline « Organic chemistry», module «Chemistry»

Kpatkoe conepxanue yueOHOW AUCIUTUTHHEL, MOJTYJIS
/ Brief summary

Knaccudpukanys u HOMEHKIATypa OPraHHMYECKHX

COEJITMHEHMUI. N3omepus OPraHU4YeCcKHUX
coequHeHuit. XuMmHUYecKas CBA3b. B3amMHOe
BIMSHUE aTOMOB B OPraHUYECKUX COCAMHECHUSX.
Kiraccudukarus peakiui OPraHUYeCKHUX
coequHeHHMM. Ankanbl. L[pKnoankaHbl. AJKEHEL
AJKagueHsl. AJIKAHEL. ApomaTtuieckue
yraeBonopoasl  (apeHsl). 'anmoreHIpon3BOIHBIE
yraeBonoponoB.  CompThl, (PEHONBI, TPOCTHIE
a¢upbl. THOMBL. AMHHBI, TUa30- U a30COCIUHEHUS.
KapOoHnubHbie COEINHEHNUS. Kapb6oHoBbie
KHUCIOTEL. OYHKIMOHATIbHBIE MIPOU3BOJIHBIE
KapOOHOBBIX KHCIOT. YTJIEBOJBL. AMHWHOKHCIOTEHI,
AMUHOCIIUPTHI,  aMHUHO(EHONBI.  [lITHYIeHHBIC
FETEPOLUKIIBI C OOHUM M JIBYMsI I'€TepOaTOMAMH.
IllecTnaieHHBIE FETEPOLUKIIBI ¢ OJTHUM
TETEPOATOMOM.

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.

dopmupyemsbie komnerenimu / The formed
competences

[IpuMeHATh OCHOBHBIC TIOHSTHSI, 3aKOHBI U TCOPUU
HEOPTaHWYECKOW W  OpPraHWYeCKOW  XUMUH,
(hm3nuecKoil, KOJUTOUAHOMN U aHATUTUIECKON XUMHH

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

TSt perieHust NPaKTHYECKUX 3ama4 | activity
IpO(ECCHOHANBHOM JICSTENFHOCTH
Pe3ynbrarel 00y4eHus (3HATh, yMETh, BIIAIETh) / 3HATh: know:
Learning outcomes (know, be able to, have skills in) - OCHOBHBIE TOHATHS, TpaBuia u Teopuu | - basic concepts, rules and theories of organic chemistry;

OpraHUYEeCKON XHUMHU; CBOMCTBA BaKHEHIINX
KJIaCCOB OPraHUYECKUX COCAMHEHMH, — OCHOBHBIC
MEXaHU3MBI POTEKAHUSI OPTaHUYECKUX PEeaKIUi; —
METOJIbI XUMHUYECKOH ¥  (PUIUKO-XUMHYECKOH
uaeHTuGUKaIuu COeIMHEHN I OpraHu4eCcKOn
TIPUPO/IBI; METOABI TIONYYCHUS OPTaHUYECKHUX
COCJIMHEeHMIA; — TMpaBwia 0e30MacHOTrO MOBEIACHUS
npu  paboTe ¢ OPraHWYeCKUMH BEIIECTBAMU,
nabopaTopHOI IOCYZ0H U 000PYAOBaHHEM;

YMETB:

- 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 when working with
organic substances, laboratory glassware and equipment;
be able to:

- use the IUPAC systematic nomenclature, as well as the
theory of the structure of organic substances to depict
the main classes of organic compounds; —predict the
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— HCIONb30BATh CUCTEMAaTHYECKYI0 HOMEHKIATYPY
HIOITAK, a Taxxe TEOpHIO CTPOESHUS OPraHUUECKUX
BEIIECTB sl HM300paXEHHsI OCHOBHBIX KJIACCOB
OpPraHUYECKUX COEIMHEHU; MIPOrHO3HPOBATh
PEaKIMOHHYIO CIOCOOHOCTh OCHOBHBIX KIJIacCOB
OpraHMYEeCKUX BEIIECTB B  3aBUCUMOCTH  OT
KOHKPETHBIX YCIIOBHUIl, OCHOBBIBAsCh Ha 3HAHMSX O
CTPYKType W  PEaKUUOHHOH  CIIOCOOHOCTH
(YHKIMOHAIBHO  3aMELICHHBIX  OPraHMYECKHX
COEIMHEHWH; — HCIONB30BaTh Ha IIPaKTHKE
MIPUHLIMIIBL U TTOXO/IBI, JIEXKAIINe B OCHOBE CHHTE3a
BEIECTB OPraHUYECKOM MPHUPOJBI, — UCIOIb30BaTh
TEOPETHUYECKHUH aIapaT OpraHUu4eCcKOM XUMUU JJIs

00BSICHEHHS PEaKIMOHHON CIocoOHOCTU
OPraHMYeCKHX  MOJICKYJ, pEIICHHS IPOCTBIX
pacyeTHBIX 3amad; — OOpaIaTbcs C XUMUYECKOM
MTOCYOH, 1ab0pPaTOPHBIM o0opyoBaHUEM,
XUMHWYECCKUMHU BeLIeCTBaMHu OpFaHH‘IeCKOﬁ
TIPUPOJIBI;

BIIAJICTh:

— HOMEHKJIATypOH OpPraHMYECKHUX COEIWHEHWH; —
METOJIaMU IUIAaHUPOBAaHUS M TPOBEACHHSA
OpPraHUYECKOTO CHHTE3a, IPABHIIAMH COCTaBJICHHUS
OTYeTa O ero BHITIOJHEHUH; — IPUeMaMHu 00paIeHus
C BEILIECTBAMM OPraHUYECKOW IPUPOJIbI, TOCYIOU U
000pyIOBaHUEM.

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 put into practice the principles
and approaches underlying the synthesis of organic
substances; to use the theoretical apparatus of organic
chemistry to explain the reactivity of organic molecules,
to solve simple calculation problems; handle chemical
utensils, laboratory equipment, organic chemicals; have
skills in:

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

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

IMpepexBusutsl / Prerequisites - -
TpynoeMKOCTb B 3a4€THBIX IUHHLAX (KpeanuTax) / 6 6
Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 90/126 90/126

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

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

YcTHBII ompoc, 0TYET 1O JIAbOpaTOPHEIM paboTaMm,
KOHTpOJIbHAS padoTa, TeCT
OK3amMeH

Oral questioning, lab reports, assessment, test
Exam
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AHaauTH4yeckasi M puznyeckas XuMus (HeT MPOrpaMmbl)

CreranasaocTs / Speciality: Mukpo6uomorus / Microbiology
YuyeOHas TMCHUILUINHA KAHATUTHYECKAS U (PU3HYECKAs] XMMUD», MOAYIb « XHUMUNL» /
Academic discipline «Analytical and Physical Chemistry», module «Chemistry»

Kpatkoe conepxanue yueOHOW AUCIUTUTHHEL, MOJTYJIS
/ Brief summary

dopmupyemsbie kommerenimun / The formed
competences

IIpuMeHsATh OCHOBHBIE IOHATHS, 3aKOHBI U TEOPUU
HEOPraHWYECKOU M OPraHU4ECKOW XUMHH,
(hU3UIEeCKOM, KOJUTOMTHOW U aHATUTHICCKOM

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

XUMHH JIUTSI PEIICHHS TIPAKTHYECKHUX 3324 activity
poecCHOHATBHON JACSITEITBHOCTH
Pesynbrarel 00y4eHus (3HaTh, yMETh, BIAICTh) / Know:
Learning outcomes (know, be able to, have skills in) -
Be able to:
Have skills in:
Cemectp nzyueHust y4eOHON TUCIIMIUTMHBI, MOIYIIS / 3 3
Semester of study
IMpepexsusutsl / Prerequisites - -
TpynoeMKoCTh B 3a4€THBIX eAHHAIIAX (KpeanuTax) / 3 3
Credit units
KonnmvecTBO ayAMTOPHBIX YaCOB U YacOB 72/48 72/48
camocTosTenbHoi pabotsl / Academic hour of
students' class work, hours of self-directed learning
TpeboBanus 1 HOPMBI TEKYILCH U TPOMEKYTOUHOM 3auer Credit

arrecranuu / Requirements and forms of current and
interim certification
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CreranasaocTs / Speciality: Mukpo6uomorus / Microbiology

HHTOJ]OFI/IH H T'UICTOJIOIrudA

VYue6nas qucuuminsa «[{uroaorust u ructoiorusi», Moay.ib «OCHOBbI Guosiorum» /
Academic discipline «Cytology and histology», module «Fundamentals of Biology»

Kpatkoe conepkanue yueOHON TUCHUILIMHBL, MOAyNsi | BBenenne B mucummimHy.  Mukpockonus. | Introduction to the discipline. Microscopy. Cytology.
/ Brief summary Iuronorus. I'ucronorus. Histology..

dopmupyemsbie kommerenimun / The formed O6amarsb CIIOCOOHOCTHIO anammsuposats | Have the ability to analyze the structural and functional
competences CTPYKTYPHO-(YHKIIHOHAIBHYIO opranusanuio | organization of cells, tissues of plants and animals, human

KJIETOK, TKaHEd pacTeHUHW U KUBOTHBIX, CUCTEM

organ systems, features of the life of representatives of

OpraHoB YeIoBeKa, ocobennocreii | different taxonomic groups of the plant and animal world
KU3HECACATCIBHOCTHU HpC}ICTaBHTCHCﬁ Pa3HbIX
TaKCOHOMUYCCKUX rpymm PaCTUTCIBHOT'O u
JKMBOTHOI'O MHUpa
Pesynbratel 00y4eHus (3HATh, yMETh, BIAICTh) / 3HATh: know:
Learning outcomes (know, be able to, have skills in) - MIPUHIIUTIBI CTpYKTYypHO-pyHKIIHOHATBHOHM | - principles of structural and functional organization of

OpraHU3alllM KIETOK 3yKapHOT; - 3aKOHOMEPHOCTH
podudepanun KIETOK, X JeIeHUs MMyTeM MHUTO03a
U Meiio3za, a TaKkkKe HuX  TI'CHETHMYCCKHU
JNeTepMUHUPOBaHHON (pu3nonmoruueckoi rubdenn
IyTEM aIlonTo3a; - CBOWCTBA CTBOJIOBBIX KJIETOK U
3aKOHOMEPHOCTH (PYHKIIMOHATLHOH CIIeIUaTu3aun
MOPOXKIACMBIX HMMH KJIETOYHBIX KJIOHOB TIpHU
(hopmupoBaHUHU TKaHeu u OpraHoB
MHOTOKJIETOYHBIX OPTaHU3MOB; - KIIACCU(UKAITUIO 1
MOp(}OGhH3UO0IIOTHIO OCHOBHBIX TKaHEH JKUBOTHBIX U

YeJI0BEKa, 3aKOHOMEPHOCTH WX TIUCTOreHe3a U
pereHepanuu;
YMETh:

- HACTPanBaTh CBETOBOM MUKPOCKOII U UCCIIE0BATh
C €ro IMOMOIIBI0 TOTOBBIE LUTOJIOTHMYECKHE U
TUCTOJIOTUYECKHUE IIpenaparbl; - W3TOTaBIUBATh
rpenaparsl PaCTUTEJIbHBIX U XUBOTHBIX KIIETOK U
MIPOBOJUTh UX LUTOJIOIMYECKOE HCCIEIOBAaHUE; -
WACHTU(PHULINPOBATh THUCTOJIOTHUECKUE IIpernapaThl
OCHOBHBIX THUIIOB TKaHEH U JI€JIaTh UX 3aPUCOBKU;
BJIAJIETh!

- HaBBIKAMH Pa0bOTHI CO CBETOBBIM MHUKPOCKOIIOM; -
MeToJlaMi (PUKCAallMd W OKPAaCKH TpPEenapaTos; -

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 preparations; - 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:

- adjust the light microscope and use it to examine ready-
made cytological and histological preparations; - 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;
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noaxoAaMu BU3yaJIM3alluy KJICTOYHBIX OPraHCl.

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

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

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 80/40 80/20

camocTosTeapHOM 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 OIpoc, 0TYET 1O J1a00paTOPHBIM padoTaMm,
MUChMeHHas padota, pedepar, TecT, 3cce, pUCYHKH
MHUKpOTpenapaToB
OK3aMeH

Oral questioning, lab reports, written assignment,
presentation, test, essay, picture of slides
Examt
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CreranasaocTs / Speciality: Mukpo6uomorus / Microbiology

OCHOBBI 00TAaHUKH

Yueonas gucuuninHa «OCHOBbI 00TAHUKI», MOAYJIb «OCHOBBI OHOJIOTHI» /
Academic discipline «Fundamentals of Botany», module «Fundamentals of Biology»

Kpatkoe conepxanue yueOHOW AUCIUTUTHHEL, MOJTYJIS
/ Brief summary

Boranuka kak Hayka. CTpykrypHas MOpQOIOTHs
pacreHuii. DKoorudeckass MOp(hOIOTHS PACTCHHM.
DUTOIICHOIOTHSL. Bonopocnu, TpUObBI u
rpuOOIo00HbBIC OpraHu3MBbl. Bricine pacTeHusl.

Botany as a science. Structural and ecological
morphology of plants. Phytocenology. Algae, fungi and
fungus-like organisms, higher plants.

dopmupyemsbie kommerenimu / The formed
competences

OO6anate CITOCOOHOCTBIO aHAIN3HUPOBATH
CTPYKTYPHO-(PYHKIMOHAIBHYIO OpTraHHU3ALHIO
KJIETOK, TKaHEW PACTCHUM U >KUBOTHBIX, CHCTEM

Have the ability to analyze the structural and functional
organization of cells, tissues of plants and animals, human
organ systems, features of the life of representatives of

OpraHoB 4eJIoBeKa, ocobenHocreit | different taxonomic groups of the plant and animal world
)KU3HENICATENPHOCTH  MPEICTaBUTENEeH  pasHbIX
TaKCOHOMUYCCKUX rpymm PaCTUTCIBHOIO u
’JKUBOTHOTO MHpa
Pesynbrarel 00y4eHus (3HATh, yMETh, BIAICTh) / 3HATh: know:

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

- OCHOBHbIC TEPMHUHBI WU IOHSTHS, OCOOCHHOCTH
CTPOCHUSI BOIOPOCIIEH, IPUOOB U BBICIINX PaCTCHUH
Ha MAakKpo- U MHKPOCKOIIMYECKOM YpPOBHAX; —
0COOEHHOCTH PAa3MHOKEHHUS W IMKIBl Pa3BUTHS
rpubOB, BOJOPOCIEH W BBICHIMX pACTEHU;, —
XapaKTEPUCTUKY  OCHOBHBIX  TaKCOHOMMYECKHX
TPyl W WX BAXKHEHIINX IpeNCTaBUTENEH;
0co0eHHOCTH (POPMHUPOBAHUS, COCTABA U CTPYKTYPBI
pPaCTUTENBHBIX COOOIIECTB, 3aKOHOMEPHOCTH X
HW3MEHEHUS B MPOCTPAHCTBE U BO BPEMEHU; — OIIBIT
WCIONB30BaHUs AAHHBIX OOTAaHWKU TPH PELICHUU
npo0JieM pecypcoBEICHNUs], CEeNLCKOr0 XO3sHCTBa,
pa3paboTKe OCHOB OpPTaHM3ALMK OXPaHBl TPHUPOIHI,
WHTPOAYKLIMH M KYJIbTHUBHPOBAHHA PEIKHX W
XO3SIIICTBEHHO IOJIE3HBIX BUJIOB PACTEHUI, a TaKXKe
B I'€0JIOTHH, MEULINHE, OMOTEXHOJIOTHUH H JIP.;
YMETb:

— OPUEHTUPOBATHCS B MHOT000pa3uy BOAOPOCIEH,
rpuboOB, TpUOONOAOOHBIX OPraHW3MOB, BBICIITHX
pacTeHui; — UCIOJIb30BATh 3HAHUS U NIPAKTUYECKHE
HaBBIKH B  HAay4yHOW, IPOM3BOACTBEHHON |
MIPUPOJOOXPAHHON JIESITEJbHOCTH, NPU H3yYEHUU

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

be able to:

- orient themselves in the variety of algae, fungi, fungi-
like organisms, higher plants; — to use knowledge and
practical skills in scientific, industrial and environmental
activities, in the study of other biological disciplines;
have skills in:

- skills in researching and identifying the main taxonomic
groups of fungi, fungi-like organisms, algae and higher
plants, as well as plant communities.
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ApyTrux OHOJIOTHYECKUX JUCHUILINH,

BIIAJICTh:

— HaBbIKAMH HCCIICAOBAHUS M HICHTH(UKAIIMN

OCHOBHBIX TAKCOHOMHYECKHX Tpymnn TIpuloB,

rpuOOMONOOHBIX  OPraHW3MOB, BOJOPOCIEH W

BBICIINX PACTEHUH, a TaKkkKe pPaCTHTEIBHBIX

COO0ILECTB.
Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOIYIIS / 1-2 1-2
Semester of study
IpepexBusutsl / Prerequisites - -
TpymoeMKocTh B 3a4€THBIX EIUHHLAX (KpeanuTax) / 6 6
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 130/110 130/110

camocTosTenbHoi pabotsl / 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

VYcrHbIl onpoc, pedepar, IUCKYCCHsl, TUChbMEHHAS
KOHTpOJIbHAS paboTa, TECT, MPOBEPKA AITLOOMOB C
pUCYHKaMHu
OK3ameH

Oral questioning, presentation, discussion, written
assessment, test, checking picture albums
Exam
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CreranasaocTs / Speciality: Mukpo6uomorus / Microbiology

OcHOBBI 300J10THH

Yueonas qucuuninHa «OCHOBBI 300J10THU», MOAYJIb «OCHOBBI OHOJIOTHI /
Academic discipline « Fundamentals of Zoology», module «Fundamentals of Biology»

Kpatkoe conepxanue yueOHOW AUCIUTUTHHEL, MOJTYJIS
/ Brief summary

Beesnenne. OIHOKIETOYHBIE MHKPOOPTaHHU3MBI.
Husme u uctunnsie aeycnoiinbie (Diploblastica)
MHOTOKJICTOYHbIC JKHBOTHBIC. buiarepainbHbie —
tpexcnoiinbie (Bilateria - Triploblastica) ;xuBoTHsre.
Kmama  Jlodorpoxodopusix  (Lophotrochozoa).
Kiana Jlunsirome (Ecdysozoa). BropuunopoTsie
xuBotHbie (Deuterostomia). OcHOBHbIC 3Tambl U
3aKOHOMEPHOCTH 3BOJIIOIIMHU XMBOTHBIX.

Introduction. Unicellular microorganisms. Lower and
true bilayered (Diploblastica) multicellular animals.
Bilateral — three-layered (Bilateria - Triploblastica)
animals. Clade Lophotrochozoa. Clade molting
(Ecdysozoa). Deuterostomes (Deuterostomia). The main
stages and patterns of animal evolution.

dopmupyemsbie kommerenimun / The formed
competences

Ob6nanatb CIOCOOHOCTBIO aHAIM3UPOBATH
CTPYKTYPHO-(PYHKIIHOHAIBHYIO OpraHU3alLUIo
KJIETOK, TKaHEW PACTEHUM U >KUBOTHBIX, CHCTEM

Have the ability to analyze the structural and functional
organization of cells, tissues of plants and animals, human
organ systems, features of the life of representatives of

OpraHoB YeIoBeKa, ocobennocreii | different taxonomic groups of the plant and animal world
)KU3HENICATENPHOCTH  MPEJICTaBUTENEH  pasHbIX
TAKCOHOMHYECKHX  TPYII  PACTHUTEIBHOTO W
’KUBOTHOTO MHUpPa
Pe3ynbrarsel 00y4eHus (3HATh, yMETh, BIIAIETh) / 3HATh: know:

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

- OCHOBHBIE CTPYKTYypHbIE U (YHKIHOHAIBHEBIC
YPOBHU OpraHU3AlUA  JKHUBOTHBIX; Mopdo-
OUOJIOrHYeCKHe  OCOOEHHOCTH,  COBPEMEHHYIO
CHCTEMY W MHOTOO0pa3He KUBOTHBIX, 0COOCHHOCTH
OMOJIOTUM W HKOJOTMH OCHOBHBIX BWJIOB (hayHBEI
Benapycu; - paznooOpasue croco00B pa3MHOKEHHUSI
M KM3HEHHBIX IIMKJIOB )KMBOTHBIX, @ TAKXKE JTaIlbl
3M6pI/IOFeHe3a U HUX 3HAUYCHUC JId ITOHHUMaHUA
OBOJIIOOWHU XUBOTHOI'O LApPCTBa;, - MPOHUCXOXKICHUC
JKUBOTHBIX,  OBOJIIOIIMOHHBIE  MPeoOpa3OBaHUA
CHCTEM OpPraHoB; - MHOI000pa3ue HKOJOTHMYCCKHUX
IPYIIN >KMBOTHBIX, OCOOEHHOCTH WX ajamnTaiuii; -
POJIb YKUBOTHBIX B (DYHKIIMOHUPOBAHUH SKOCHCTEM,
3HAYCHHWE WX JUISI  4YelOBeKa W OCHOBBI
PaIMOHATIBHOTO TMPHPOIOIIOIB30BAHMS W OXPaHBI
JKMBOTHOT'O MUPaA; - OCHOBHBIC M€TO/JIbl ATUAarHOCTUKH
M HUCCICNOBAHUS JKUBOTHBIX M WX PpOJIU B
HKOCUCTEMAX.

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

be able to:
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YMETB:

— TIPOBOJIUTH MHUKPOCKOTIMYECKHE WCCIIETOBAHUS
MIPOTO30WHBIX  OpPraHU3MOB; MIpenapupoBaTh
MHOTOKJIETOYHBIX 0€CII03BOHOYHBIX u
ITO3BOHOYHBIX KUBOTHBIX; - MIPUMEHSATH
CPaBHHUTEIHHO-MOP(OIOTHUECKUN "

3BOJ'IIOHHOHHI>II>1 nmoaxoAanl Ijid XapaKTCPUCTUKU
OCHOBHBIX TaKCOHOB XUBOTHBIX.

BJIAJIETh!
— 300JIOTUYECKON TEPMHUHOJIOTUEN; — OCHOBHBIMU
HAaBbIKAMM  HCIIOJb30BaHUSA MHUKPOCKOMUYECKON

TEXHUKH ¥ CIEMUAIBHOTO OOOPYJOBAHUSA IS
M3YYCHUS 300JIOTHUECKAX OOBEKTOB; — METOJaMHU
U3Y4YCHUS Mopdooruu H aHATOMHUH
MHOTOKJIETOYHBIX OECHO3BOHOYHBIX H XOPIIOBBIX
JKUBOTHBIX.

- to conduct microscopic studies of protozoal organisms;
— to dissect multicellular invertebrates and vertebrates; —
to apply comparative-morphological and evolutionary
approaches to characterize the main taxa of animals.
have skills in:

- — zoological terminology; — basic skills in the use of
microscopic technology and special equipment for the
study of zoological objects; — methods for studying the
morphology and anatomy of multicellular invertebrates
and chordates animals.

Cemectp nzyueHust y4eOHON TUCIIMIUIMHBI, MO /
Semester of study

1-2

1-2

Ipepexusutsl / Prerequisites

TpynoeMKoCTh B 3a4€THBIX eAHHAIIAX (KpeanuTax) /
Credit units

130/110

130/110

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

6

6

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

YcTHBII onpoc, KOHTposbHas paboTa, TecT,
co0eceioBaHNe, POBEPKa aTbOOMOB
DK3aMeH

Oral questioning, assessment, test, interview, checking
albums
Exam
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CreranasaocTs / Speciality: Mukpo6uomorus / Microbiology

AHaToMHu YeJI0BeKa

YyeOHast JMCHHUILIMHA « AHATOMHUS YeJI0BEKa», MoAyJab «OCHOBBI ouosiorun» /
Academic discipline «Human Anatomy», module «Fundamentals of Biology»

Kpatkoe conepkanue yueOHON TUCHUILIMHBL, MOAysisi | BBenenne.  OmopHo-nBurarensHbiii  ammapart. | Introduction. Musculoskeletal system. Splanchnology.
/ Brief summary Cmmanxuomorust.  Anrwomorus.  Hesposorusa. | Angiology. Neurology. Senses.

OpraHsl 4yBCTB.
dopmupyemsie komnerenimu / The formed Ob6nanatp CHOCOOHOCTBIO ananusupoBath | Have the ability to analyze the structural and functional
competences CTPYKTYPHO-()YHKIIHOHATBHYFO opramsanmto | organization of cells, tissues of plants and animals, human

KJIETOK, TKaHEW pPACTEHHM U >KUBOTHBIX, CHUCTEM
OpraHoOB YyeJoBeKa, 0COOEHHOCTEH
KU3SHCACATCIIBHOCTHU HpCHCTaBHTCHCﬁ pa3HI)IX
TaKCOHOMHUYECKMX  TPYINII  PACTUTENBHOTO |
JKMBOTHOI'O MHUpa

organ systems, features of the life of representatives of
different taxonomic groups of the plant and animal world

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

3HATh!
- OCHOBHBIC TEPMHHbl M TIOHATUS AHATOMUU
YeJIOBEKa; - METO/BI aHATOMHUYECKOTO
UCCIICIOBAHUS; - CTPOCHHUE OpPraHOB OIIOPHO-
JBUTATEIBHOTO ammapara, MUIIeBApUTENbHON |
IBIXaTEIbHOW CHCTEM, MOYEBBIX U  IIOJIOBBIX
OpraHoOB,  JHJOKPUHHBIX  JK€lie3,  CepIedHo-
COCY/INCTOM CHCTEMBI, OPTaHOB KPOBETBOPEHUS U
HMMYHHOH CHCTEMBI, HEPBHOM CHCTEMBI U OpPraHOB

YYBCTB;

YMETB:

- JlaThb OIIMCAHUE CTPOCHHUS U IOJIOKEHUSI OpPraHOB
TeJla 4YelOBEeKa; - OIpedeliaTh CTPYKTYpHbIE

0COOEHHOCTH OPTaHOB TeJla YeJIOBEKa; - IPUBJICKATh
3HaHUE CTPYKTYPHO-aHATOMHUYECKHX 0COOEHHOCTEH
OPraHoB JUII OLEHKH HX (U3HOJOTHYECKHX
GyHKUIUH.

BIIAJIETh:

- MOHATUIHBIM annapaToM aHAaTOMHH YeJOBEKa; -
HaBBIKAMH aHAJIM3a MaKpOIIPENapaToB OPraHoB.

know:

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

be able to:

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

have skills in:

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

CeMecTp u3yudeHus1 y4eOHOM TUCIMITIMHBI, MOIYJIS /
Semester of study

3

Ipepexsusutsl / Prerequisites
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TpymoeMKOCTh B 3a4ETHBIX SIUHUNAX (KpeaAnTax) / 3 3
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 64/44 64/44

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

TpeGoBanns u GOpMBI TEKYIIEH 1 TPOMEKYTOUHON
arrectanuu / Requirements and forms of current and
interim certification

YerHEIH ompoc, pedepar, acce, TecT
DK3aMeH

Oral questioning, presentation, essay, test
Exam
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CTpyKTYypHAasi OPraHu3anus KJI€TOK MUKPOOPraHH3MOB
CreranasaocTts / Speciality: Mukpo6uomorus / Microbiology

Yueonas qrucuuminia « CTpyKTypHasi opranu3anus KJIeTOK MUKPOOPTaHU3MOB», MOAYJIb «CTPYKTYpHasi OpraHu3anus KjieTok u ¢pusunosiorus

MHKPOOPTraHU3MOBY /

Academic discipline «Structural organization of microorganism cells», module «Structural organization of cells and physiology of microorganisms»

Kpatkoe conepxanue y4eOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

O6miee mpencTaBiIeHHE O MHKPOOPraHHU3Max.
Knerounsie o0onoukn mnpokapuoT. OpraHuzanus

LOUTOIUIa3MaTHYECKOH ~ MeMOpaHBbI OakTepuil.
BryTpuknetounsie CTPYKTYPHI MPOKAPHOT.
Opranems JBYKCHUS MIPOKAPHOT.

HuddepenuupoBannbie CTPYKTYpbl y MPOKAPHUOT.
PocT 1 ieneHne KIeToKk NpoKapuorT.

General idea of microorganisms. Cell membranes of
prokaryotes. Organization of the cytoplasmic membrane
of bacteria. Intracellular structures of prokaryotes.
Organelles of prokaryotic movement. Differentiated
structures in prokaryotes. Growth and division of
prokaryotic cells.

dopmupyemsbie kommerenimun / The formed
competences

Hcnonp3oBaTh 3HaHMSI CTPYKTYPHOM OpraHHU3alllH,
OMOXMMHUYECKOTO COCTaBa M (PU3MOJIOTHH KIIETOK
MUKPOOPTaHU3MOB IS peIlIeHNsI CTAHAAPTHBIX 337134
podecCHOHAIBHOM NeSTeIbHOCTH

To use knowledge of the structural organization,
biochemical ~ composition and  physiology  of
microorganism cells to solve standard problems of
professional activity

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

3HATh!

- 00LIyI0 CXeMy OpraHH3alud MPOKAPHOTHYCCKUX
OpraHu3MOB; - 00Iee CTPOCHHE MYPEUHOBOTO
KapKaca, CTPOCHHE Pa3IM4YHBIX TPYyNIl MYPEHHa;
OCOOCHHOCTH CTPOCHHS KJIETOYHBIX 000JI0UEeK
TPaMITOJIOKUTENBHBIX, rpaMOTPHLIATETbHBIX
OaxTepuil U apxei; 0COOEHHOCTH CTPOCHMS KJIETOK
MHUKOOAKTepUl M MHKPOOPTaHW3MOB, JHUIIEHHBIX
KJIETOYHBIX  CTEHOK; OpraHH3alfio  BHEIIHUX
CTPYKTYpP IPOKaPHOTHUECKUX KJIETOK; - CTPOCHHE U
OCHOBHBIE byHKIMH LUTOIIa3MaTHIECKOI
MeMOpaHbl M €€ TPOU3BOJIHBIX; OCOOECHHOCTH
CTPOCHHS u (YHKIIMOHUPOBAHUS
LUTOIUIa3MaTUYECKUX ~ MeMOpaH  apxeu; -
OpraHu3alnuio  OakTepHaJbHOTO HyKJIeoHga M|
BHEXPOMOCOMHBIX 3JIEMEHTOB HACJIEJCTBEHHOCTH;
MEXaHU3M peIUIMKallMd XPOMOCOMBI M IIIa3MUI Y
MPOKApUOT;  OPraHU3alMI0  MPOKAPHUOTHUECKUX
pubocoM W  BHYTPHUKJIETOYHBIX  BKIIIOYEHHII;
0COOCHHOCTH LIUTOCKEJNIETa MPOKAPUOT; - CTPOCHHE
U (QYHKUMOHMPOBAaHUE >KTYTHKOBOTO ammapara
OaxTepuii, BUJIBI JBM)KCHHSI OAKTepWi; OpraHeNIbl

know:

- general scheme of organization of prokaryotic
organisms; - the general structure of the murein frame, the
structure of various groups of murein; features of the
structure of cell membranes of gram-positive, gram-
negative bacteria and archaea; features of the structure of
cells of mycobacteria and microorganisms devoid of cell
walls; organization of the external structures of
prokaryotic cells; - structure and main functions of the
cytoplasmic membrane and its derivatives; features of the
structure and functioning of the cytoplasmic membranes
of archaea; - organization of bacterial nucleoid and
extrachromosomal elements of heredity; the mechanism
of chromosome and plasmid replication in prokaryotes;
organization of prokaryotic ribosomes and intracellular
inclusions; features of the cytoskeleton of prokaryotes; -
the structure and functioning of the flagellar apparatus of
bacteria, types of bacterial movement; organelles of
movement of spirochetes and other types of movement; -
various differentiated structures in prokaryotes; the
structure of endospores and the mechanisms of spore
formation; other resting forms in bacteria and other
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JIBUKCHUS CIIMPOXET W JIPYTHE THIIBI JBUKCHUS, -
paszHooOpasubie qudhepeHITpOBaHHBIE CTPYKTYPHI
y TPOKapuoT; CTPOSHHE SHAOCIOP U MEXaHU3MBI
CHOPOOOpa30BaHuUs; APyTUe MOKOAIecs GOpMbI y
Oaktepuii w  wHBIe  AuddepeHITINPOBAHHBIC
CTPYKTYPBl Y TPOKApHOT; - THIBl BETETATHBHBIX
KJIETOYHBIX MLHKJIOB Yy MPOKAPHOT; MEXaHU3MBI
mpoliecca KJIETOYHOTo AeTICHUs y OaKkTepuil.

YMETH:

= U3roTaBJINBaTh OKpall€HHBbIC u HaTHBHBIC
IpernapaTsl pa3Iu4HbIX CTPYKTYp OaKkTepHaJIbHBIX
KIIETOK ¥ TIPOBOAUTH WX MHKPOCKOIHYECKOE
HCCIIEIOBAHMUE; BbIACIATh TOTadbHyro JIHK
OakTepuil, IPOBOAUTH AIEKTPO(Ope3 HyKIEHHOBBIX

differentiated structures in prokaryotes; - types of
autonomic cell cycles in prokaryotes; Mechanisms of the
process of cell division in bacteria.

be able to:

- to produce stained and native preparations of various
structures of bacterial cells and to conduct their
microscopic examination; - isolate total DNA of bacteria,
electrophoresis of nucleic acids; - to apply the knowledge
gained in practical activities in the field of bacteriological
research;

have skills in:

- microbiological terminology; - skills in the use of
microscopic techniques and special equipment for the
study of microbiological objects; - skills in working in a

KHCIIOT; OpUMEHSTh TOJyYeHHBbIE 3HaHWs B | modern microbiological laboratory

NPaKTHYECKOW  JeSATeNbHOCTH B 0o0nactu

0aKTepHOIIOTHYECKUX HCCIICIOBAHHIA;

BJIA/ICTh:

- MHUKpOOHMOJOTHYECKOH  TEpMHUHOJOTHEH; -

HAaBBIKAMU  HCIIOJb30BAHUS ~ MHKPOCKOIHUYECKOI

TEXHUKA M CICIHAIBHOrO O00OpYIOBaHHS IS

W3y4eHUss MHKPOOMOJOTUYECKHX OOBEKTOB; -

HaBBIKAMU paboTHI B COBPEMEHHOI

MHUKPOOHOJIOTHYECKOH JTabopaTopuun
Cemectp nzyueHust y4eOHON TUCIIMIUIMHBI, MOJTYJIS / 3 3
Semester of study
IpepexBusutsl / Prerequisites - -
TpymoeMKoCTh B 3a4€THBIX eUHHIAX (KpeanuTax) / 3 3
Credit units
KonnuecTBo ayTMTOPHBIX YacOB U 4acoB 54/66 54/66

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

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

YcTHbI# ompoc, pedepar, Tect
Ox3ameH

Oral questioning, presentation, test
Exam
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DuU3H0JI0TUsI MUKPOOPTaHU3MOB

CreranasaocTs / Speciality: Mukpo6uomorus / Microbiology
VYyeonas nucuuminHa «@U3HOI0THSI MUKPOOPTaHU3MOBY», MOYJIb «CTPYKTYpHasi OPraHu3anms KJIeToK U (PM3N0J10THsI MUKPOOPTaHU3MOBY /
Academic discipline «Physiology of microorganisms», module «Structural organization of cells and physiology of microorganisms

Kpatkoe conepxanue yueOHOW AUCIUTUTHHEL, MOJTYJIS
/ Brief summary

Brenenue. [Mutanue MUKPOOPTaHU3MOB.
Mertabommzm MHUKPOOPTaHU3MOB. dukcanus
MOJICKYJISIPHOTO aszoTa MHUKpPOOPTaHU3MOB.

EI/IOJ’IIOMI/IHI/ICIICHHI/IH MHKPOOPraHMU3MOB.

Introduction. Nutrition of microorganisms. Metabolism
of microorganisms. Fixation of molecular nitrogen of
microorganisms. Bioluminescence of microorganisms.

dopmupyemsbie kommerenimu / The formed
competences

Hcnonb30BaTh 3HaHUSL CTPYKTYPHOM OpraHU3allvu,
OMOXMMHYECKOTO COCTaBa M (PU3HOJIOTHUU KIIETOK
MHUKPOOPraHU3MOB IS PELIEHHUS CTaHIapTHBIX
3aJ1a4 Mpo(eCCUOHATBHON NEATEIbHOCTH

To use knowledge of the structural organization,
biochemical =~ composition and  physiology  of
microorganism cells to solve standard problems of
professional activity

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

3HATD:

- OumoxuMHU4YecKkne W (PU3HOIOTHUYECKHE OCHOBBI
(YHKIIMOHUPOBAHUS MUKPOOPTaHU3MOB; - BIIHSHUE
(akTOpOB BHENIHEW Cpeibl HA MUKPOOPTaHU3MBI; -
PETYISAIMI0 MEeTa0ONUYECKOW aKTUBHOCTH KIIETOK
MHKPOOPTaHU3MOB; - HOBEWIINE JOCTH)KECHMS B
obnacTu (uznonoruu u OMOXMMUHU
MHUKPOOPTaHM3MOB M  HCIOJNL30BAaHHE HUX B
HpaKTI/I‘-IeCKI/IX OeIIAX,

YMETh:

- WCIOJb30BaTh TEOPETHYECKHE 3HAHHS IO
(U3HOJOTHHM  MHUKDOOPTaHHU3MOB B KadeCTBeE
Hay4HOH OCHOBBI MUKPOOHOIOTHUECKON
HpOMBIHIJIeHHOCTI/I n 6I/IOTeXHOHOFHI/I; -
HCIOJIB30BATh OCHOBHEIE 3aKOHOMEPHOCTH
(YHKIIMOHUPOBAHUST MUKPOOPTaHU3MOB B HAayYHOUH
JIEATENBHOCTH; WCIIOJb30BaTh COBPEMEHHBIC
METOJINYECKHIE TPUEMBI JUIsl U3yUEHUS OMOXUMHH U
(hM3HOIOTHH MUKPOOPTaHU3MOB;

BJIAJCTh:
- MHUKpPOOHMOJOTMYECKOH  TEpMHUHOJOTHEH; -
OCHOBHBIMUA METOJaMH HW3y4YeHUs (PU3UOJIOTO-

OMOXMMHUYECKUX CBOWCTB MHKPOOPTaHU3MOB; -
OCHOBHBIMU HaBBIKaMH paOOTHI Ha CHEIHAIbHOM
00OpYHOBaHUM JUIA M3Y4YEHHUS (PU3MOJIOTMYECKUX
O0COOCHHOCTEW pAa3HBIX TAKCOHOMHUYECKHX TpYMII

know:

- biochemical and physiological bases of the functioning
of microorganisms; - the influence of environmental
factors on microorganisms; - regulation of metabolic
activity of microorganism cells; - the latest achievements
in the field of physiology and biochemistry of
microorganisms and their use for practical purposes;

be able to:

- to use theoretical knowledge of the physiology of
microorganisms as a scientific basis for the
microbiological industry and biotechnology; - to use the
basic laws of the functioning of microorganisms in
scientific activities; - to use modern methodological
techniques to study the biochemistry and physiology of
microorganisms;

have skills in:

- microbiological terminology; - basic methods for
studying the physiological and biochemical properties of
microorganisms; - basic skills of working with special
equipment for studying the physiological characteristics
of different taxonomic groups
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MUKpPOOPTraHU3MOB.

CemecTp nzydeHus: yaeOHOW JUCIIUITIINHBI, MOTYIIS /
Semester of study

4

4

[MpepexBusutsl / Prerequisites

CTpyKTypHasi OpraHu3amus KIeTOK
MUKpPOOPTraHu3MoB, CTPYKTYpHass OHOXIMHUS,
MeTtabonnyeckas OMOXUMUS

Structural Organization of Microorganisms Cells,
Structural Biochemistry, Metabolic Biochemistry

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

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

TpeboBarus u GOPMBI TEKYIIEH 1 TPOMEKYTOUHON
arrectanuu / Requirements and forms of current and
interim certification

YcTHbI# ompoc, pedepar, Tect
OK3aMeH

Oral questioning, presentation, test
Exam
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CreranasaocTs / Speciality: Mukpo6uomorus / Microbiology

CucreMaTHKAa MUKPOOPTaHU3MOB

Yyeonasi pucuuminna «CucreMaTHKa MHKPOOPTraHU3MOBY, MOAYJIb «OCHOBHBIE IPYIIIBI MHKPOOPTaHU3MOB M BUPYCOBY /
Academic discipline «Systematics of microorganismsy», module «Main groups of microorganisms and viruses»

Kpatkoe conepxkanue yueOHON qUCIUILIMHBL, Moayssi | Cuctembl  kiaccudukanmu — mMukpoopranusmos. | Classification systems for microorganisms. Systematics
/ Brief summary CucreMaTrka mpokapuotnueckux | of prokaryotic microorganisms. Eukaryotic
MHKPOOPraHU3MOB. DykapuoTHuecKkue | microorganisms.
MHKPOOPraHU3MBI.
dopmupyemsbie kommerenimu / The formed XapakTepHu30BaTh OCHOBHEIE TTOXOJIBI K | To characterize the main approaches to the classification

competences

KJIacCU(pUKaMU MHKPOOPTaHU3MOB M BHPYCOB,
0COOEHHOCTH nX KU3HEIESATEIbHOCTH,
B3aUMOJICUCTBUS C APYTUMH OpraHU3MaMH, METOJIbI

of microorganisms and viruses, the features of their vital
activity, interaction with other organisms, methods of
study, the role in nature and practical activities of man

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

W3yYeHUS, POJb B TMPUPOJAEC U TPAKTHYECKOMH
JeATENbHOCTH YeJIOBEKa

3HAThb!

- KpHUTEpUH CHUCTEMAaTUKH MHKPOOPTaHH3MOB; -
COBPEMEHHYIO KIaccuuKanmo
(punorenernueckyio u (heHeTHUeCKyI0)
MHUKPOOPTAaHM3MOB; - XapakTEPUCTUKY OCHOBHBIX

IpyNI MUKPOOPTAaHU3MOB U HMX HpEACTaBUTENEH; -
WCIIONIb30BaHNE MHKPOOPTaHM3MOB Ha TPAKTHKE;

YMETh:

- OpHUEHTHPOBaTbCI B MHOTrooOpasuu MHpa
MHUKpPOOPraHU3MOB; NPUMEHATh  TTOJIyYECHHBIE
3HAHUA npu W3y4EeHUHU JIPYTUX
MHUKPOOHOJIOTHUECKUX JTUCHUIUINH, - TPUMEHSATH

MOJyYEHHbIEC 3HAHUS B JajJbHENIIEH NpakTHYECKOU
JIeSITEeJIbHOCTH,

BJIAJCTD:

-  METOJaMH W3YyYeHUs MOpP(]OIOTHUECKUX U
(hM3H0IIOTO-OMOXUMUYECKUX CBOMCTB
MHKPOOPTAaHU3MOB, - OCHOBHBIMH TPUHITUTIAMHU
BHJIOBOH MICHTU(DUKAIIUU MUKPOOPTaHU3MOB.

know:

- criteria for the systematics of microorganisms; - modern
classification  (phylogenetic and  phenetic)  of
microorganisms; - characteristics of the main groups of
microorganisms and their representatives; - Use of
microorganisms in practice; can:

be able to:

- navigate in the diversity of the world of microorganisms;
- to apply the knowledge gained in the study of other
microbiological disciplines; - apply the knowledge gained
in further practical activities;

have skills in:

- methods of studying the morphological and
physiological-biochemical properties of microorganisms;
- the basic principles of species identification of
microorganisms.

Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOIYIS /
Semester of study

5

5

IMpepexBusutsl / Prerequisites

CTpyKTypHas OpraHu3aIus KICTOK
MHKPOOPraHU3MOB

Structural organization of microorganism cells
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TpymoeMKOCTh B 3a4ETHBIX SIHHUNAX (KpeauTax) / 3 3
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 68/52 68/52

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

TpeGoBanns u GOpMBI TEKYIIEH 1 TPOMEKYTOUHON
arrectanuu / Requirements and forms of current and
interim certification

YerHbIH ompoc, pedepar, TecT
DK3aMeH

Oral questioning, presentation, test
Exam

33




Bupycoaorus

Crermansaocts / Speciality: Mukpo6uomnorus / Microbiology
Yyeonasi nucumminna «Bupycosorus», Mmoayiib «OCHOBHBIE TPYNIIbI MUKPOOPTaHH3MOB U BUPYCOB» /
Academic discipline « Virology», module «Main groups of microorganisms and viruses»

Kpatkoe conepxanue yueOHOW AUCIUTUTHHEL, MOJTYJIS
/ Brief summary

Beenenne. O6mas Bupyconorus. baktepuodaru.
B3anMozeiicTBue BHUPYCOB C KIETKOW-XO35MHOM.
Bupycusle nHpexun. XapakTepucTHKa OTACIbHBIX
CEeMEHCTB BHPYCOB, MATOrCHHBIX MAJISl YelOBeKa M

Introduction.  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

YKUBOTHEIX. XuMHOTEpanms u | vaccine prophylaxis of viral infections.
BaKIIMHONPO(MIAKTHKA BUPYCHBIX HH(EKITHIA.
dopmupyemsbie komnerenimu / The formed XapakTepuzoBaTh ~ OCHOBHBIE  TOAXoabl K | To characterize the main approaches to the classification

competences

KJaccu(UKallMd MHUKPOOPTaHU3MOB W BHPYCOB,
0Cc00EHHOCTH ux JKU3HENEATEIILHOCTH,
B3aUMOJICHCTBHS C IPYTUMU OpraHU3MaMHU, METOJIbI
HA3y4YEHHUS, pOJIb B IPUPOAEC U IPAKTUYECKOU
JeATEIbHOCTH YEJIOBEKa

of microorganisms and viruses, the features of their vital
activity, interaction with other organisms, methods of
study, the role in nature and practical activities of man

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

3HATB!

- OCHOBHBIE CeMeMcTBa BHUPYCOB >KMBOTHBIX U
pacTeHu, OTJEIbHBIX IIPEICTABUTEIEH YMEPEHHBIX
U BUPYJICHTHBIX 0akTeprogaros; -OCHOBHBIE CXEMbI
peIUIMKallud BUPYCOB PACTEHH, JKUBOTHBIX U
OakTepuii B 3aBHUCHUMOCTH OT THIIA TCHOMHOMU
HYKJIEHHOBOM KHCIIOTHI; -OTAEIBHBIX
MIpeICTaBUTENIEH BUPYCOB JKUBOTHBIX M PACTEHUM,
BBI3BIBAIOIIMX HanOoyiee 3HAYMMble HHMEKIUH |
METO/BI X MPOMUIAKTUKU U JICUCHHS; - TIPHUMEPHI
HCIIOJIb30BAaHUsI BUPYCOB B KadeCTBE BEKTOPOB B
TeHETHUYECKOW WH)XEHEepPHH, OHOTEXHOJNOTUU W
TeHOTEPAITNY;

YMETb:

- ompeAensaTb TUTp Oakrepuodara, NPOBOAUTH
ouncTKy Oakrtepuodara, mosydarb (haroimzaThl C
BBICOKUM THTPOM, (aroTUNUpOBaTh OAaKTEpUU U
ONpEeAENATh  CHEKTp  JIMTHUYECKOTO  JAEHCTBHUSA
OakteprodaroB; - TMPOBOAWTH JIH3OTCHU3AIIHIO
OaxTepuii ¥ BBISBIATH JTU30TEHHBIE I TAMMBI;
BIIAJIETh:

- BHUPYCOJOTHYECKHMH TEPMHUHAMH H CBOOOJTHO

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 titer of a bacteriophage, purify the
bacteriophage, obtain phagolysates with a high titer,
phagotype bacteria and determine the spectrum of lytic
action of bacteriophages; - Carry out lysogenization of
bacteria and identify lysogenic strains;

have skills in:

- virological terms and be fluent in the literature on
virology; - experimental methods for determining and
working with viruses and viral vectors; - methods of
analysis of viral components and detection of viruses.
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OpPUEHTHPOBATHCA B JINTEPATYPE MO BUPYCOJIOTHUH; -
9KCHEPUMEHTAIBHBIMI METOAAMHU OIPENENCHU U
paboTbl C BUpycaMd U BUPYCHBIMU BEKTOpaMH; -
METOJIaMU aHaJN3a BUPYCHBIX KOMIIOHEHTOB M
BBISIBJICHHSI BUPYCOB.

Cemectp n3yueHus y4eOHON TUCIIMIUTMHBI, MOJTYIIS / 6 6
Semester of study

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

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 70/50 70/50

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

TpeboBarus u GOPMBI TEKYIIEH 1 TPOMEKYTOUHON
arrecranmu / Requirements and forms of current and
interim certification

Ot4er 1o 1abopaTopHBIM paboTaM, MMChMEHHAS
KOHTpOJIbHAS paboTa TecT
OK3ameH

Lab reports, written assessment, test
Exam
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Crermansaocts / Speciality: Mukpo6uomorus / Microbiology

I'eneTnka

Yueonas qucuuninHa «[eHeTnka», Moayab «'eHeTHKA U MOJIeKYJIsIpHasi OnoaorusD) /
Academic discipline « Genetics», module «Genetics and Molecular Biology»

Kpatkoe conepxanue yueOHOW AUCIUTUTHHEL, MOJTYJIS
/ Brief summary

Beenenne. HacnenoBanue mpu3HAKOB MPH MOHO-,
- u MOJUTUOPUIHOM CKpEIINBaHHH.
HuTonornueckue  OCHOBBI  HACIEACTBEHHOCTH.
XpomocoMHast Teopus HACJIEICTBEHHOCTH.
Crpyktypa u GyHKIOUE TeHa. MOJEKyIsipHbIe
MEXaHU3Mbl HACJIECACTBEHHOCTU. VI3MEHYHMBOCTH
TeHETHYECKOTO MaTepuana. | eHeTH4ecKue OCHOBBI
oHTOreHe3a. HexpomocoMHasi HaclleACTBEHHOCTb.
I'enetnka 4yemoBeka. ['eHeTHKAa  HOIYJISILIMA.
I'eneTnyeckrue OCHOBBI CCJICKIIUH. Knerounast u
TCHCTUYCCKAasd MHXXCHCPUS.

Introduction. 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 kommerenimun / The formed
competences

IIpuMeHATh 3HaHUE MEXaHU3MOB HACJIEACTBEHHOCTH
U U3MEHYMBOCTH Y TMpPO- U 3BYKAPUOTHUECKHUX
OpPraHU3MOB Ha OCHOBE KJIACCUYECKHMX TMOJXOI0B U
HOBEHINNX JOCTIKEHUI B 00J1aCTH MOJICKYJISPHOM
ouoorum, 0COOEHHOCTEH TE€HETUYECKOU
OpraHu3aluu MHUKPOOPTaHNU3MOB JUIsL
LIEeJICHAIIPaBJIIEHHOTO KOHCTPYHUPOBAaHUSI OOBEKTOB C
3a/IaHHBIMU CBOMCTBaMU

To apply the knowledge of the mechanisms of heredity
and variability in pro- and eukaryotic organisms on the
basis of classical approaches and the latest achievements
in the field of molecular biology, the features of the
genetic organization of microorganisms for the
purposeful design of objects with specified properties

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

3HaTh:

- 3aKOHOMEPHOCTHU HAcCJEJOBaHUsA NMPU3HAKOB IPHU
MOHO-, JM- W TOJMTUOPUIHBIX CKPEIIUBAHUIX, —
FEHETUYECKUE OCHOBBI PAa3MHOXKEHUS PACTCHHUU U
’KUBOTHBIX; — KJIETOUHBIE, XPOMOCOMHbIE, T€HHBIE U
MOJIEKYJIIPHbIE MEXaHU3Mbl HACJI€JICTBEHHOCTH; —
MEXaHU3MBbI W3MEHUMBOCTH TE€HETHYECKOTO
Marepuana; — 3aKOHOMEPHOCTM OHTOIEHe3a; —
OCHOBBI T€HETHKH YeJIOBEKAa M eT0 HacJIeICTBEHHBIX
3a00JI€BaHNI; — TEHETHYECKUE OCHOBEI CEJIEKIIUU; —
BOIIPOCHl  3KOJOTMYECKOM M MOMYISIHUOHHOU
TeHETUKHU; — 3aJa4Yd M BO3MOKHOCTH KJICTOUHOU U
F€HETUYECKON WHKEHEPUH; — MPUHLIUINBI CO3aHus
TPAHCT€HHBIX PACTEHUU U >KUBOTHBIX; — OCHOBHBIC
MOJIX0/1bl TEHOTEPAITUH.

know:

- regularities of inheritance of traits in mono-, di- and
polyhybrid crosses; — genetic basis for the reproduction
of plants and animals; — cellular, chromosomal, gene and
molecular mechanisms of heredity; — mechanisms of
variability of genetic material; regularities of
ontogenesis; — the basics of human genetics and
hereditary diseases; — genetic basis of selection; — issues
of environmental and population genetics; — tasks and
opportunities of cell and genetic engineering; — principles
of creating transgenic plants and animals; — basic
approaches to gene therapy.

be able to:

- conduct and analyze a genetic experiment; — to link
genetic data with the achievements of cytology, the
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YMETbh:
— IPOBOOUTH M AaHAJIM3UPOBATh T'€HETHYECKUM
9KCIIEPUMEHT; — CBA3BIBAaTh JIaHHBIE TE€HETHUKU C

JOCTIDKCHHUSMH IIUTOJIOTUH, OMOJOTHYCCKUX OCHOB
pPa3MHOKEHHUSI PACTCHHUM M XKUBOTHBIX, OHTOTCHE3a,
SBOJTIOITMOHHOW TEOPHH W CEJIEKIIMH, SKOJOTHH, a
TakKe C ycmexamMd B o0yiacTH  OMOXUMUH
HYKJICMHOBBIX KHCJIOT, MOJIEKYJIAPHOW OHOJIOTHH,
T€HOMUKH, MHKPOOHWOJIOTHH, BHPYCOIOTUH H
UMMYHOJIOTHH; — HCIIOJIb30BaTh JOCTIKEHUS
TCHETUKU B PEIICHUM 3a7au CEJICKIIUU, MEIUITNHBI,
9KOJIOTHA W OMOTEXHOJIOTHUH, a TaKXe IPUMEHSTH
[OJy4YEHHbIEC 3HAHMS B JajJbHENIICH NpakKTHYECKOU
JIeITEIbHOCTH;

BJIAJIETh!

— HaBBIKAMM pELICHUA 33Ja4 10 pa3IuYHbIM
HaIlpaBJICHUSAM TE€HETUKH; - OCHOBaMH
TE€HETUYECKOTO aHanusza MHUKPOOPraHU3MOB,
pPacTeHHH, JKUBOTHBIX M YEIOBEKA; — MPUHLIUIIAMHI
MPOBEACHUSI T'€HETHYECKOIO0 3KCIEPUMEHTA;
nHpOpMaIuen 0 COBPEMEHHBIX METOo/Iax

TCHCTUYCCKOI'O aHaJIn3a, MOJ'ICKyanHOﬁ TCHCTHUKHU U
T'CHOMMKU.

biological foundations of plant and animal reproduction,
ontogenesis, evolutionary theory and breeding, ecology,
as well as with successes in the field of nucleic acid
biochemistry, molecular biology, genomics,
microbiology, virology and immunology; — to use the
achievements of genetics in solving problems of
breeding, medicine, ecology and biotechnology, as well
as to apply the knowledge gained in further practical
activities;

have skills in:

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

Cemectp nzyueHust y4eOHON TUCIIMIUIMHBI, MOJTYJIS / 5 5
Semester of study

Ipepexsusutsl / Prerequisites - -
TpynoeMKoCTh B 3a4€THBIX eAHHAIIAX (KpeanuTax) / 3 3

Credit units

KosnruecTBO ayIMTOPHBIX YaCOB U YaCOB 86/34 86/34
camocrosiTenbHON pabotsl / Academic hour of

students' class work, hours of self-directed learning

TpeboBanus 1 HOPMBI TEKYIILCH U TPOMEKYTOUHOM Ompoc, Tect Questioning, test
arrecranuu / Requirements and forms of current and Dk3aMeH Exam

interim certification
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CreranasaocTs / Speciality: Mukpo6uomorus / Microbiology

I'eHeTuKa MUKPOOPTraHNU3MOB

Yueonas qucuuminia «['eHeTHKa MUKPOOPTaHU3MOBY», MOAYJIb «['eHeTHKa U MoJieKYJIsIpHAas OHOJI0THS /
Academic discipline «Genetics of microorganismsy», module «Genetics and Molecular Biology»

Kpatkoe conepxanue yueOHOW AUCIUTUTHHEL, MOJTYJIS
/ Brief summary

Brenenue. Opranusaius TeHETUYECKOTO ammnapara
Y JKU3HEHHBIE IUKITBI MUKPOOPTaHW3MOB. MyTaruu
Y MyTaIlMOHHBIN nporiecc. CriocoObl reHETHYECKOTO
oOMeHa y MHUKpPOOpPraHW3MOB. BHEXpOMOCOMHBIC

Introduction. Organization of the genetic apparatus and
life cycles of microorganisms. Mutations and the
mutational process. Methods of genetic metabolism in
microorganisms. Extrachromosomal genetic systems.

TeHETHYECKHUE CHCTEMEL. Murpupytorue | Migrating genetic elements of microorganisms. Genetic
TeHCTHYECKHE  3JeMEHThl  MHKPOOpraHm3moB. | aspects of microorganism selection.

I'eneTnueckue ACIICKTHI CCJICKIINN

MUKPOOPraHU3MOB.

dopmupyemsbie kommerenimun / The formed
competences

[IpuMeHsTh 3HaHNE MEXaHU3MOB HACJIEACTBEHHOCTU
A MU3MEHYUBOCTH Yy IIPO- U JYKAPUOTHYECKUX
OpPraHU3MOB Ha OCHOBE KJIACCUYECKHX MOJXOO0B U
HOBEHUIINX JOCTIDKEHUI B 00JaCTH MOJEKYJISPHOM
OHOJIOTrUH, 0CcoOeHHOCTEN TeHETUYECKOMH
opraHusanuu MHKPOOPIraHnu3MoOB JUIsL
LeJICHANPABICHHOTO KOHCTPYUPOBAaHHUS OOBEKTOB C
3aJaHHBIMU CBOHCTBaMH

To apply the knowledge of the mechanisms of heredity
and variability in pro- and eukaryotic organisms on the
basis of classical approaches and the latest achievements
in the field of molecular biology, the features of the
genetic organization of microorganisms for the
purposeful design of objects with specified properties

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

3HATH!
- O0COOEHHOCTH TE€HETHYECKOW  OpraHM3aluu
MHUKPOCKOIIMYECKUX IPUOOB, BOOpOCieH, OakTepuit
u BHPYCOB; -MEXaHU3MBbI TeHETHYECKON
N3MCHYHNBOCTU MHKPOCKOMMNMYECKUX FpI/I6OB,
BOJIOpOCIIeH, OakTepuil U BUPYCOB; -OCOOCHHOCTH
PEKOMOHMHAILIIOHHOTO mporecca y
MHUKPOCKOITMYECKUX IPUOOB, BOJIOpOCIIEH, OakTepuit
U BUPYCOB;

YMETb:

- HCIOJIB30BaTh IOJIyUYEHHBIE 3HAHUS JUIS aHAJIN3a
BO3MOXHBIX HyTeﬁ OBOJIIOUKU MHUKPOOPraHUu3MOB U
BHPYCOB; -NIPUMEHSTH NPHUHLIMIIBI T€HETHYECKOTO
aHaJIn3a I ¢ LIEJIEHAIIPABIIEHHOTO
KOHCTPYHUPOBAHUSI MUKPOOPTaHU3MOB U BHPYCOB C
3aJIaHHBIMH CBOMCTBaMU,

BIIAJIETh:

= OCHOBHBIMH

NPUHIIMIIAMA M [OJXOJIaMH,

know:

- features of the genetic organization of microscopic
fungi, algae, bacteria and viruses; - mechanisms of
genetic variability of microscopic fungi, algae, bacteria
and viruses; - features of the recombination process in
microscopic fungi, algae, bacteria and viruses;

be able to:

- to use the knowledge gained to analyze the possible
paths of evolution of microorganisms and viruses; - to
apply the principles of genetic analysis for the purposeful
design of microorganisms and viruses with specified
properties;

have skills in:

- the basic principles and approaches used to study the
genetic organization of microorganisms; - methods of
genetic analysis of microorganisms.
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HUCMOJIb3YIOIIUMUCA TJIA H3Yy4YCHUS TCHETUYECKOM
opraHusanuu MHKPOOPIraHN3MOB; -METOJaMH
TCHETUYCCKOI'O aHaJIn3a MUKPOOPTaHU3MOB.

CemecTp nzydeHus: yaeOHOM JUCIUITIINHBI, MOTYJIS /
Semester of study

5

5

[MpepexBusutsl / Prerequisites

CTpyKTypHas OpraHu3alusl KIETOK

Structural organization of microorganism cells

MHKpPOOPTaHU3MOB
TpymoeMKoCTh B 3a4€THBIX SIUHHIAX (KpeanuTax) / 3 3
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 54/66 54/66

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

TpeboBarus u GOPMBI TEKYIIEH 1 TPOMEKYTOUHON
arrecranmu / Requirements and forms of current and
interim certification

YcTHBIN onpoc, TeCT
OK3ameH

Oral questioning, test
Exam
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CreranasaocTs / Speciality: Mukpo6uomorus / Microbiology

MouJekyasipaasi 6M0JI0TUS

YyeOHas TUCHUILINHA «Mo.JIeKmepHaﬂ OHMoJI0THSI, MOayJb «I'eHeTnKka u MOJIEKYJISIpHasA ouosorusy /
Academic discipline « Molecular biology», module «Genetics and Molecular Biology»

Kpatkoe conepxanue yueOHOW AUCIUTUTHHEL, MOJTYJIS
/ Brief summary

Opranmzarmusi  reHomoB,  pemnukamus — JTHK,
pemnaparus 1 pekomOuHars JIHK, Tparckpummms,
npoueccuar JHK, Tpancnmsaums, ¢onaauar u
nerpaganus OEJIKOB, TPAHCTIOPT OEJIKOB, CEHCOPHBIE
MPOLIECCHl U BHYTPUKIICTOUHAS CUTHAIM3ALUS

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

dopmupyemsbie kommerenimu / The formed
competences

[IpuMeHATh 3HaHNE MEXaHU3MOB HACIIEICTBEHHOCTH
A MU3MEHYUBOCTH Yy IIPO- U JYKAPUOTHYECKUX
OpraHU3MOB Ha OCHOBE KJIACCUYECKUX TOIXOJ0B U
HOBEHUIINX JOCTIDKEHUH B 00JACTH MOJEKYJISPHOM
OHOJIOTHH, ocobeHHocTel TE€HETHYECKOI
opranusanuu MHUKPOOPraHnu3MOB JJIA
LIEJICHAIIPABICHHOTO KOHCTPYHUPOBAHUSI OOBEKTOB C
3aJJaHHBIMHA CBOMCTBAMH

To apply the knowledge of the mechanisms of heredity
and variability in pro- and eukaryotic organisms on the
basis of classical approaches and the latest achievements
in the field of molecular biology, the features of the
genetic organization of microorganisms for the
purposeful design of objects with specified properties

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

3HATh:
- OPTraHH3aLMI0 TEHOMOB Pa3INYHBIX OPraHU3MOB —
or Oakrepuii OO0  BBICIIMX  JYKapuor; -
MOJIEKYJISIDHBIE ~ MEXaHHU3Mbl  TMOAJIEPKAHUS |
TOYHOTO  BOCIIPOM3BENEHHUS]  HACIEICTBEHHOM
uHpopMaMM B KIETKax; -  IPUHLUIBI
(YHKIMOHUPOBAHUS IPOLECCOB, CBA3aHHBIX C
JKCTpeccHell TeHOMHOW WH(OpManuu 1Mo MyTH
JHK->PHK->6en0Kk; - MOJNEKYJISIpHbIE MEXaHU3MbI
peryasuy BHYTPUKIETOYHBIX IPOLIECCOB

YMETh:

- WJCHTUQUIMPOBATH 0a30BbIC KOHTPOJMPYIOIIUE
3JIEMEHThl B TE€HOMHOH IIOCJIEN0BaTEIbHOCTH -
paborats c TPEXMEPHBIMU CTPYKTYpamHu
HYKJICHHOBBIX KHUCIIOT W OEJKOB; MIPUMEHATH
3HAaHUE MOJIEKYJIIPHOM OHONIOTHMM NpPH H3YyYCHUH
JOpyruX OMOIOTHYECKUX TUCIIMIUIMH.

BIIAJIETh:

- MOJIEKYJISIPHO-OMOJOTHYECKUMH TEPMUHAMH U
MOHSTHHHBIM almaparom;

know:

- the organization of the genomes of various organisms,
from Dbacteria to higher eukaryotes; - molecular
mechanisms for maintaining and accurately reproducing
hereditary information in cells; - principles of functioning
of processes related to the expression of genomic
information along the DNA->RNA-> protein pathway; -
Molecular mechanisms of regulation of intracellular
processes

be able to:

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

have skills in:

- molecular biological terms and conceptual apparatus;
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Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOIYIIS / 6 6
Semester of study

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

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 60/60 60/60
camocTosTeapHOM paborer / Academic hour of

students' class work, hours of self-directed learning

TpeOGoBanus U GOPMBI TEKYIIEH U TPOMEKYTOUHON KonTponbHas pabora Assessment
arrectanuu / Requirements and forms of current and DK3aMeH Exam

interim certification
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dapManeBTHYECKAS MUKPOOHOJI0TUsA

CreranasaocTs / Speciality: Mukpo6uomorus / Microbiology
Yyeonas nucuuminna «®@apmaneBTHueckass MUKPOOHOJIOTHs», MOAY.Ib «@PapManeBTHYECKAs] U BeTePUHAPHAsE MHKPOOHOIOT s /
Academic discipline «Pharmaceutical microbiology», module «Pharmaceutical and veterinary microbiology»

Kpatkoe conepxanue yueOHOW AUCIUTUTHHEL, MOJTYJIS
/ Brief summary

Beenenne. Hctounuku
KOHTaMHUHALUU B (bapManeBTH4ECKOM
MpOM3BOACTBE. Mepel 1O  MOpeAyNnpekICHUIO
MHUKpPOOHOW KOHTaMHUHAIMK B (papManeBTHYECKOM
pous3BoACTBE. JIe3uH(EKTaHTbl, aHTHCENTHKH,
KOHCEPBAHTBI, UCIIOJIb3YEMbIE B (JapManeBTHUECKOM
npousBoacTBe. Cucrema obecreyeHus] KadyecTBa Ha
(apmManieBTHUEeCKOM Ipou3BoAcTBe. OpraHusaunus 1

OyTH MHUKPOOHOI

o0opynoBaHue MUKPOOHOIOTHIECKON
J1a00paTopHUH. [IpaBuna paboThI c
MUKpoopranm3mMamu. KauectBo gapmareBTHuecKon
mpoayKud.  MUKpPOOHONOTHYECKH  KOHTPOJIb
HECTEPHIIbHBIX JIEKapCTBEHHBIX CpPEACTB.
MuUKpOOHOJIOTHYCCKHI KOHTPOJIb  CTEPUIIBHOCTH
JICKapCTBEHHBIX CpPEACTB. Konnuectsennoe
oTpeiesIeHIE JEHCTBYIOLINX BEIIIECTB
MHUKPOOHOJIOTHUECKIM METOJIOM. Orenka
aHTHMI/IKpOGHOﬁ AKTUBHOCTH JICKaApCTBCHHBIX

CPEICTB aHTHOAKTEpHANbHON Tepanuu. Bamumanus
METOJOM KOHTPOJISI KadecTBa JIEKAPCTBEHHBIX
cpeacTB. Bammmamnusi TEXHOIOTHYECKUX TPOIIECCOB:

Introduction. Sources and pathways of microbial
contamination in pharmaceutical production. Measures to
prevent microbial contamination in pharmaceutical
production. Disinfectants, antiseptics, preservatives used
in pharmaceutical production. Quality assurance system
in  pharmaceutical production. Organization and
equipment of a microbiological laboratory. Rules for
working with microorganisms. Quality of pharmaceutical
products. Microbiological control of non-sterile drugs.
Microbiological control of drug sterility. Quantitative
determination of active substances by microbiological
method. Assessment of the antimicrobial activity of
antibacterial drugs. Validation by quality control of
medicines. Process validation: sterilizing filtration of
liquid medicines.

CTepUIIH3YIOIIAs ¢bunpTpanus KUJIKIX
JIEKAPCTBEHHBIX CPEJICTB.
dopmupyembie kommerenuu / The formed IMpumensTe  Meromsl  KouTponst  kadectBa | Apply methods of quality control of pharmaceutical
competences (apMarieBTHUECKOM  TpoAyKuuH, aumarmoctuku | products, diagnostics of infectious animal diseases, assess
HHOEKIIMOHHBIX Oo0JIe3HEeH >KUBOTHBIX, oneHuBath | the mechanisms of biological action of antimicrobial
MEXaHU3MBI OHMOJIOTMYECKOT O JeiicTBug | agents
AHTUMHUKPOOHBIX CPEJICTB
Pesynbrarer 00y4eHus (3HaTh, yMeTb, BIIAICTh) / 3HATh: know:
Learning outcomes (know, be able to, have skills in) - OCHOBHBIE HarnpaBJICHUS npumeHenus | - the main areas of application of microbiological

MHKPOOHOJIOTHYECKUX TTOAXO0I0B U 3HAHUH B chepe
obpamerus  (GhapMareBTUICCKON TPOAYKITUH; -
TpeOOBaHMsI K  KadecTBY (papMarieBTHUECKOM
MPOAYKIIUHN u METOAbI OIpPEACICHUA

approaches and knowledge in the field of circulation of
pharmaceutical products; - requirements for the quality of
pharmaceutical products and methods for determining
microbiological characteristics; - regulatory and
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MI/IKpO6I/IOJ'IOI‘I/IIIeCKI/IX XAapPaAKTCPUCTHUK;, -

HOPMaTHUBHO-3aKOHO/IATEIbHYTO 6asy,
perynupymoomyo  TpeboBaHHSA K  KadecTBY
(dapMaleBTHUECKOW  MPOMYKIHMHW;  -[PHHIUIIBI
OpraHM3alNN u MpaBwiia paboTsI B

MUKpPOOHOIIOTHYECKOH J1TabopaTopur B YCIOBHUSAX
(hapMaIeBTHYECKOTO MPOM3BOACTBA; -IIPUHIUIIBI
MpOBEACHHUS]  BaUJAMA  MHUKPOOHOIOTHUECKUX
METOJIOB KOHTPOJISI Ka4eCTBa; - NCTOYHUKU M IYTH
MHUKpPOOHOW KOHTaMHUHAIIMK B (papManeBTHYECKOM
MIPOM3BOJICTBE M MEPHI M0 €€ MPEAYNPEKACHUIO; -
o0IIre MpeiCTaBICHUsI O CHUCTEME MEHEIKMEHTa
Ka4yecTBa NPHMEHUTEIBHO K (hapMameBTHIECKOMY
MIPOM3BOJICTBY, OCHOBHBIC MOJIOKCHUS HAJJIe)KAICH
MIPOM3BOICTBEHHOMN MIPAKTHKH (GMP).
Muxkpobuonoruieckne TpeOOBaHUS K OpraHU3aIUH
(hapMaIieBTH4eCKOT0 MPOU3BOICTBA;

YMETB:

- OpPUEHTHPOBATHCS B HOPMATHBHO-TEXHUYECKOH H
3aKOHOJIaTeNbHOW 0a3e B oOmacTH KauyecTBa
(hapMarieBTH4IeCKOM MPOAYKIIUH U TPEOOBaHUIA K ee
NPOM3BOJICTBY;  -ONpPENENsATh  BBHIOOp  MeTona
UCCIIeJOBaHUS MHKPOOHOJIOTHIECKHX
XapaKTepUCTUK (apMalleBTUUECKOW MPOJIYKIMU B
3aBUCHMOCTH OT CIOCO0a €€ TPOM3BOJACTBA U
Ha3HA4YeHHs, HMHTEPIPETHPOBATH  IOJyYCHHBIE
pe3yIbTaThL; -aHAJIN3UPOBATh MPUYHHBI
HECOOTBETCTBUSI ~ KauecTBa  (papMaleBTHUECKON
OPOAYKIMH C  TOYKM  MHUKPOOHMOIOTMUECKUX
mokazareied W ONpeNeNsiTh TOAXOJbl K HX
YCTPaHEHWIO; —/IaBaTh OIEHKY CYIIECTBYIOIIUM
MPOM3BOJACTBEHHBIM MpoLlecCaM M IpelylaraTh
BO3MOXHBIE ITyTH UX YCOBEPLICHCTBOBAHMS,;
BIIAJIETh:

-  TpUHIOMNAMH  OpraHu3alud  paboThl B
ACETITUYECKUX YCJIOBHAX; -BOIIPOCAMH OPTraHU3aLuU
Oe3onacHoi pabOTBl € MHKPOOPTaHM3MAaMH B
71200paTOPHBIX YCJIOBHSIX; ~-METOJJAMH OTIPEJICIICHUS

legislative framework governing the requirements for the
quality of pharmaceutical products; - principles of
organization and rules of work in a microbiological
laboratory in the conditions of pharmaceutical
production; - principles of validation of microbiological
methods of quality control; - sources and ways of
microbial contamination in pharmaceutical production
and measures to prevent it; - general ideas about the
quality management system in relation to pharmaceutical
production, the main provisions of good manufacturing
practice (GMP). Microbiological requirements for the
organization of pharmaceutical production;

be able to:

- navigate the regulatory and technical and legislative
framework in the field of quality of pharmaceutical
products and requirements for their production; - to
determine the choice of the method for studying the
microbiological  characteristics of pharmaceutical
products depending on the method of their production and
purpose, to interpret the results obtained; - to analyze the
reasons for the discrepancy in the quality of
pharmaceutical products from the point of view of
microbiological indicators and to determine approaches
to their elimination; —evaluate existing production
processes and suggest possible ways to improve them;
have skills in:

- principles of organization of work in aseptic conditions;
- issues of organizing safe work with microorganisms in
laboratory conditions; - methods for determining
microbiological indicators of the quality of
pharmaceutical products and the principles of validation
of these methods; methodological approaches
underlying the prevention of the occurrence of products
of inadequate quality.
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MUKpPOOUOJIOTUYECKUX  TIOKa3aTele  KadecTBa
(hapmanieBTHYECKOW TPOAYKIIUU ¥ TPUHIATIAMHU
NPOBEACHUS  BaluAallMd  3THUX  METOJOB; -
METOAUYECKUMH IOJIXO0JaMH, JICXKAIIUMUA B OCHOBE
MIpEenyNpeXIeHNUST  BO3HUKHOBEHHS  MPOIYKIIUH
HEHAJIeKAIEro KauecTBa

Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOIYIIS /
Semester of study

5

5

Ipepexsusutsr / Prerequisites

O6mrast MuKpoOHoorHsi, U3HOIOTHS
MHUKPOOPTaHu3MoB, CTpYKTypHast OMOXUMHUS,
Mertabonundeckas bnoxumus, KynpTuBupoBanne

General Microbiology, Microorganism Physiology,
Structural Biochemistry, Metabolic Biochemistry,
Microorganism Culture

MHKpPOOPTaHH3MOB
TpynoeMKoCTh B 3a4€THBIX eAMHANIAX (KpeanuTax) / 3 3
Credit units
KonruecTBO ayIMTOPHBIX YAaCOB U YaCOB 46/62 46/62

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

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

YCTHBIH OIpoc, OTYET 1O J1ad0opaTOPHBIM padoTam,
KOHTpOJIbHAs1 pabota, pedepar
DK3aMeH

Oral questioning, lab reports, assessment, presentation
Exam
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AHTUMMKPOOHBIE CpeACTBA

CreranasaocTs / Speciality: Mukpo6uomorus / Microbiology
Y4yeOHasi IMCHMILIMHA KAHTHMHUKPOGHBIE CPeACTBa», MOAY.JIb «PapManeBTHYeCKasi U BeTePHHAPHAsE MUKPOOHOI0THsD» /
Academic discipline «Antimicrobial agentsy», module «Pharmaceutical and veterinary microbiology»

Kpatkoe conepxanue yueOHOW AUCIUTUTHHEL, MOJTYJIS
/ Brief summary

BBenenne. buoxumuueckue OCHOBBI peryJSIMN
CHHTE3a AHTHOMOTHKOB. [puHIHATTE
KJaccuuKauu AHTUOMOTHKOB. Buocuntes
KJICTOYHOW CTEHKH M BO3MOXKHBIE MHIICHU IS
JIEUCTBUA AHTUOMOTHKOB. XapakTepucTuka
AHTHOMOTHKOB- MHTHOMTOPOB MpoIiecca OMOCHHTE3a
Oerka. XapakTepucTHKa aHTUOUOTHKOB,

Bzaumozeicteyromux ¢ JHK. Ilpaktuueckoe
HCHOJb30BaHUE AHTUONOTUKOB.

Introduction. Biochemical basis for the regulation of
antibiotic synthesis. Principles of classification of
antibiotics. Biosynthesis of the cell wall and possible
targets for the action of antibiotics. Characteristics of
antibiotics - inhibitors of the process of protein
biosynthesis. Characteristics of antibiotics that interact
with DNA. Practical use of antibiotics.

dopmupyembie kommerennuu / The formed IMpumensts  Meromsl  KouTponst  kadectsa | Apply methods of quality control of pharmaceutical

competences (apMarieBTHUeCKOM  MpOAyKIWH, jauarHoctuku | products, diagnostics of infectious animal diseases, assess
nH(EKIMOHHBIX OOJe3Hel KHUBOTHBIX, oleHuBath | the mechanisms of biological action of antimicrobial
MEXaHU3MBI OHOJIOTUYECKOT O JeiicTBus | agents
AHTUMHUKPOOHBIX CPEJICTB

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

Learning outcomes (know, be able to, have skills in) - MCTOPHUIO Pa3BUTHs MCCieNoBaHUi 1o u3yueHuto | - the history of the development of research on the study
aHTUMHUKPOOHBIX  TpemapaToB  Owmonormyeckoro | of antimicrobial drugs of biological origin, the spread of
MPOMCXOXIECHHsI,  pacmpocTpaHeHue  ganHoro | this property among various groups of microorganisms,
CBOMCTBA cpenu Ppa3IUYHbBIX rpymn | fungi, higher organisms and its importance for producing

MHKPOOPTaHU3MOB, TPHOOB, BBICIIUX OPTaHU3MOB H
€r0 3HauCHUEC 4 MTaMMOB-TIPOAYILCHTOB, -
KJIIaCCUYCCKHUE W T'CHHO-MHXCHCPHBLIC IMOAXOJblI K
MOJIyY€HUI0 W KOHCTPYHUPOBAaHHWIO IITAMMOB -
MIpOAYLICHTOB aHTI/IMI/IKp06HBIX BCIICCTB, -
OCOOCHHOCTH KYJIBTUBHPOBAHUS MPOAYLUEHTOB U
MOJIy4eHUs  AaHTUOMOTHKOB  KaK  BTOPHYHBIX
MeTabONMTOB B  TNPOMBIINUICHHBIX  YCJIOBHUSX,
BIIUSTHUE Ha Tporiecc (aKTOpOB BHEIIHEW Cpenbl U
pEXUMOB  KYyJIbTUBUPOBAHUS; -  MEXaHHU3MBI
aHTHOAKTEPHALHOTO, AHTHIPUOHOTO W JAPYTHX
TUIIOB JIEUCTBUA HanOoIee HIUPOKO
pacHpOCTpaHEHHBIX  TPYII  aHTUOMOTHKOB, -
pacrpocTpaHeHUuEe AETEePMUHAHT YCTOWYMBOCTH K
aHTI/I6I/IOTI/IKaM, UX JIOKAJIH3alusgd B T'€HECTHUYCCKUX

strains; - classical and genetic engineering approaches to
the production and design of strains - producers of
antimicrobial substances; - Features of the cultivation of
producers and the production of antibiotics as secondary
metabolites in industrial conditions, the influence of
environmental factors and cultivation regimes on the
process; - mechanisms of antibacterial, antifungal and
other types of action of the most widespread groups of
antibiotics; - the spread of antibiotic resistance
determinants, their localization in the genetic structures
of the cell, the relationship between the structure of
antibiotics and resistance to them, the main mechanisms
that ensure resistance; - features of the use of antibiotics
in agriculture, food and canning industries, characteristics
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CTPYKTypaX KIIETKH, CBSI3b MEXIY CTPYKTypOil
AHTUOMOTHKOB W  PE3UCTEHTHOCTHIO K  HUM,
OCHOBHEIC MEXaHU3MBIL, o0ecreunBaroIIye
YCTOHYHMBOCTh, - OCOOCHHOCTH WCIIOJb30BaHUS
AHTHOMOTHKOB B CEJILCKOM XO3SMCTBE, IMUILEBOMH U
KOHCEPBHON MPOMBIIIIEHHOCTH, XapaKTEPUCTHKY
MpernapaToB THIMA MPOOHOTHKOB, MPEOUOTUKOB U
3yOHMOTHKOB, KaK aIbTEPHATUBHBIX IPEMapaToB;

YMETb:

- IIPOBOJIUTH BBIJICIICHUE IITaMMOB,
MPOAYLHPYIOMINX aHTUMUKPOOHBIE BEIISCTBA; -
BJIAJIETh OCHOBHBIMM METOJAMH  OIPEAECIICHUS
AHTUMHUKPOOHOW aKTHMBHOCTH M  aHTaroHW3Ma
IITaMMOB OakTepuii; - ONPELENATh
AHTUOMOTHKOPE3UCTEHTHOCTD LITaMMOB c

UCTIONIb30BAaHHE PA3THYHBIX MHKPOOHOJIOTHYECKHX
METOJIOB; - ONPEACISITh OCTATOUHBIE KOJUYECTBA U
HAJIMYME aHTUOMOTHUKOB B TIPOAYKTaX MUTAHUS U
00BEKTax OKpYXKaloIleH cpeasl ¢ [MOMOIIBIO
Ka4eCTBEHHBIX METO/IOB U U3BECTHBIX TECT-KYIBTYP;
- TIPOBOJIUTH CAMOCTOSITETILHBIA TIOUCK JIUTEPATYPHI
no mpobieMaM | pa3MYHBIM  HAMPABICHUSAM
N3y4YeHUS OnocuHTE3a u AKTHBHOCTH
AHTUOMOTHKOB,

BIIAJICTh:

- KIACCHYECKMMH W  TE€HHO-WH)XCHEPHBIMH
MOJX0/IaMU K TIONYYEHHIO W KOHCTPYHPOBAHHUIO
MTaMMOB -  TPOAYICHTOB  aHTHMHUKPOOHBIX
BEIIECTB; -  HAaBBIKAMH  KYJIBTUBHUPOBAHUS
MPOJAYIIGHTOB H TIOJIyYeHHs AHTHOUOTUKOB Kak
BTOPHUYHBIX ~ METabONMTOB B  MPOMBIIUICHHBIX
YCIIOBUSIX, TIOAXOJaMH JAJISl ONPEAEICHUs BIMSHUS
Ha mpouecc (pakTOpoB BHEIIHEW Cpellbl U PEKIMOB
KYJIbTUBHPOBAHUS; OTIpeNIeNATh OCTATOYHbBIE
KOJINYECTBA M HAINYME aHTUOMOTUKOB B MPOJYKTAX
MUTaHUST U OOBEKTaX OKpYXKaloLlel cpensl ¢
MOMOIIBI0 KaueCTBEHHBIX METOJIOB M HW3BECTHBIX
TECT-KYJIBTYP.

of drugs such as probiotics, prebiotics and eubiotics as
alternative drugs;

be able to:

- isolate strains that produce antimicrobial substances; -
master the basic methods for determining the
antimicrobial activity and antagonism of bacterial strains;
- determine antibiotic resistance of strains using various
microbiological methods; - Determine antibiotic residues
and presence in food and environments using qualitative
methods and known test cultures - conduct an
independent search for literature on the problems and
various areas of study of biosynthesis and activity of
antibiotics;

have skills in:

- classical and genetic engineering approaches to the
production and design of strains - producers of
antimicrobial substances; - skills in cultivating producers
and obtaining antibiotics as secondary metabolites in
industrial conditions, approaches to determining the
influence of environmental factors and cultivation
regimes on the process; - Determine antibiotic residues
and presence in food and environments using qualitative
methods and known test cultures.
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Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOIYIIS /
Semester of study

6

6

Ipepexsusutsr / Prerequisites

CrpykrypHast Onoxumusi, Merabommaeckas
onoxumust, ®U3MONOrHsi MUKPOOPTaHU3MOB,
KynpTuBHpOBaHHE MUKPOOPTaHU3MOB

Structural Biochemistry, Metabolic Biochemistry,
Physiology of Microorganisms, Cultivation of
Microorganisms

TpymoeMKoCTh B 3a4€THBIX SIUHHIAX (KpeanuTax) / 3 3
Credit units
KonndecTBO ayAMTOPHBIX YaCOB M YacOB 46/62 46/62

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

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

YCTHBII U NMCBMEHHBIN OIIPOC, KOHTPOJIBHAS
pabota
OK3aMeH

Oral and written questioning, assessment
Exam
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BeTepunapHas MUKPOOHOJIOTHS

CreranasaocTs / Speciality: Mukpo6uomorus / Microbiology
YyeGHasi TUCHUIVINHA «BeTepuHapHasi MUKPOGHOJIOTHs», MOAY/Ib «DapManeBTHYECKAsl U BeTePUHAPHAS MHKPOOHOIOTHsD» /
Academic discipline «Veterinary microbiology», module «Pharmaceutical and veterinary microbiology»

Kpatkoe conepxanue yueOHOW AUCIUTUTHHEL, MOJTYJIS
/ Brief summary

Berepunapnast mukpoouonorusi. Beegenue. O0rmiee
yueHne o0 wHbpeknuu. THumpl B3aMMOOTHOIICHUH
MaKpo- U MHKpPOOPIaHHM3MOB. Y CTPOWCTBO
BeTepuHapHOW  nabopatopun.  OOs3aTENbHBIHN
MUHMMYM  HCCIECIOBaHUH,  IPOBOJUMBIX B
BETEpUHAPHON J1abopaTOpuud NpU AUATHOCTUKE
nH(pEKIMOHHBIX 3aboneBanuii. [IpaBmia otbopa,
KOHCEpBalUM M  MEPEChUIKM  Marepuaia B
naboparopuio. XpaHeHHE MaTepHajia B YCIOBHSIX

snaboparopuu, IOJIrOTOBKA Marepuaia K
HCCJIEIOBAHUIO. bakTtepuonorudeckuit i
CEpPOJIOTUYECKUA  METOABl  HCCIACAOBAHMM B
BETEPUHAPUH. Buonorunueckuii METOA
HCCJICIOBAHUS. Berepunapno-canutapHas
OaxTeproIoTHIecKas OILICHKA MPOAYKTOB

XKHUBOTHOTO HNpoHcXoxieHus. Jlesundekuuss u
KOHTPOJIb KauecTBa Je3uH(peKnu. bruonornieckne
npenapaTtsl JUIsi UMMYHOIPOQHIAKTHKH Oone3Hel
JKUBOTHBIX.

Veterinary microbiology. Introduction. General doctrine
of infection. Types of relationships between macro- and
microorganisms. Arrangement of a veterinary laboratory.
A mandatory minimum of research carried out in a
veterinary laboratory for the diagnosis of infectious
diseases. Rules for the selection, conservation and
transfer of material to the laboratory. Storage of material
in the laboratory, preparation of material for research.
Bacteriological and serological methods of research in
veterinary medicine. Biological method of research.
Veterinary and sanitary bacteriological assessment of
products of animal origin. Disinfection and quality
control of disinfection. Biological preparations for
immunoprophylaxis of animal diseases.

dopmupyembie komrerenimun / The formed IMpumensite  Mertomsl  KoHTpossi  kadectBa | Apply methods of quality control of pharmaceutical

competences (dapMarieBTHUeCKOM  TpOAyKIWH, auarHoctuku | products, diagnostics of infectious animal diseases, assess
nH(EKIMOHHBIX OOJIe3Hel KHUBOTHBIX, oleHuBath | the mechanisms of biological action of antimicrobial
MEXaHU3MbI OHOJIOrUYECKOT0 JeicTBus | agents
AHTUMHUKPOOHBIX CPEJICTB

PesynsTarel 00yueHus (3HaTh, YMETH, BIaIETh) / 3HATH: know:

Learning outcomes (know, be able to, have skills in) - TEOpeTHYeCKHE OCHOBBI JKH3HeaesTenabpHocTH | - theoretical foundations of the vital activity of pathogenic

MAaTOreHHBIX MUKPOOPTaHU3MOB U B3aHMMOJICHCTBHE
WX C OPraHW3MOM >XHBOTHOTO; - TPYIIIBI U BUBI
MHUKPOOPTaHM3MOB, BBbI3BIBAIOIIMX OOJNE3HH Y
KHUBOTHBIX M HMX OCHOBHBIE OHOJOTMYECKHE
CBOWCTBA; - NMPHHIUIBI U CHOCOOBI JUATHOCTHKH
MH(EKITHNOHHBIX OoesHeit; - OCHOBBI
crnenupuuecKon u HecrienqupuyecKoil
POGUIAKTHKN WHPEKITMOHHBIX O0JIE3HEH.

microorganisms and their interaction with the animal
body; - groups and types of microorganisms that cause
diseases in animals and their main biological properties; -
principles and methods of diagnosing infectious diseases;
- the basics of specific and non-specific prevention of
infectious diseases.

be able to:
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YMETh:
- oTOMpaTh, KOHCEPBUPOBATH, TPAHCIOPTHPOBATH H
MOJTrOTaBIMBATh HMCCICAYEMBI Marepuan Ais
0aKTEepHOIIOTHUECKON JUarHOCTHUKH; -
MIPUTOTaBIINBATh " OKpaImBaTh Mas3Ku
CYIIECTBYIOINMH MeToaMu c LEITBIO
YCTAHOBJICHUSI MPENBAPUTENLHOIO JAHArHo3a;

MPOBOJUTH IOCEB M3 HATHBHOTO MaTepuana u
nepeceB KyJbTyp MHKPOOPTaHM3MOB Ha JKHJKHE,
MOJIY>XUIAKHUE W IUUIOTHBIC MUTATCIbHBLIC CPEABI;, -
OpOBOAUTH MHKPOCKOIIMIO € IECJIBIK0 BbIABICHUA
BO30yauTenei 0oje3Hell KUBOTHBIX; - MPOBOIUTH
OmompoOy C TENbl0 OMpeeNieHus] MaTOr€HHOCTH

MHUKPOOPraHU3MOB.

BJIAJIETh:

- 00bEMOM TEOpPETHUYECKUX 3HAHWUU, TIOJYICHHBIX B
paMKax  UM3y4yaeMoro Kypca;, -  HaBbIKaMu
MPOBEJICHUS] HAyYHBIX HCCIEJOBAaHHUM; - CXEMOU
MPOBEACHUS MHKPOCKOIUYECKHX,
0aKTEepPHOIIOTHYECKUX, CEpOJIOTHYECKHUX u
OMOJIOTMYECKUX HCCIICOBAaHUN TPH JUArHOCTUKE
WH(MEKIMOHHBIX OO0JIe3HEeH >XUBOTHBIX; - CXEMOH

0aKTepHOIIOTHYECKOTO BETePHHAPHO-CAaHUTAPHOTO
KOHTPOJISI TPOAYKTOB YKUBOTHOTO MPOMCXOXKJICHNS,
KMBOTHOBOJYECKHX  IOMEUICHUH W  JPYrHX
00BEKTOB, HaUIS)KAIIMX BETEPHHAPHOMY HA/130DpY; -
METOAMYECKHUMHU MOJXO0IaMH OIIEHKH
MHUKPOOPTaHM3MOB - KaK HCTOYHHKA MOIYYCHHUS
OuonpenaparoB Ui JKUBOTHBIX, 3(PQPEKTHBHOCTH
TEXHOJIOTMH WX TIPOU3BOJICTBA W BO3MOXKHOCTH
MATCHTOBAHUSI.

- select, preserve, transport and prepare the test material
for bacteriological diagnostics; - prepare and stain smears
using existing methods in order to establish a preliminary
diagnosis; - to inoculate from native material and reseed
cultures of microorganisms on liquid, semi-liquid and
dense nutrient media; - to carry out microscopy in order
to identify pathogens of animal diseases; - conduct a
bioassay to determine the pathogenicity of
microorganisms.

have skills in:

- the amount of theoretical knowledge obtained within the
framework of the course studied; - research skills; - a
scheme for conducting microscopic, bacteriological,
serological and biological studies in the diagnosis of
infectious animal diseases; - scheme of bacteriological
veterinary sanitary control of products of animal origin,
livestock premises and other facilities proper to
veterinary supervision; - methodological approaches to
the assessment of microorganisms - as a source of
obtaining biological products for animals, the
effectiveness of technologies for their production and the
possibility of patenting.

Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOIYIS /
Semester of study

6

6

IMpepexBusutsl / Prerequisites

@DU3HON0rUsl MUKPOOPTaHU3MOB,
KynpTuBHpOBaHME MUKPOOPTAHU3MOB

Physiology of microorganisms, Cultivation of
microorganisms

TpynoeMKOCTb B 3a4€THBIX €IUHHLAX (KpeanuTax) /
Credit units

3

3
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KomnuectBo AyAUTOPHBIX YaCOB U 4aCOB
camocTosTeapHOM paboter / Academic hour of
students' class work, hours of self-directed learning

50/70

50/70

TpeboBanus U GopMbl TEKYIIEH 1 MTPOMEKYTOUHOH
arrecranuu / Requirements and forms of current and
interim certification

YCTHBIH OIpoc, MUChMEHHAs KOHTPOJIbHAS paboTa,
3auer

Oral questioning, written assessment
Credit
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Crermansaocts / Speciality: Mukpo6uomorus / Microbiology

HNMmyHo10TUS

YyeOHas TUCHUILINHA «AMmmyHoa0rNs», MOAYIb « UMMYHO/IOTHSI M MEAUIIUHCKAS MUKPOOUOJIOTHS » /
Academic discipline «immunology», module «iImmunology and Medical Microbiology»

Kpatkoe conepxanue yueOHOW AUCIUTUTHHEL, MOJTYJIS
/ Brief summary

Beenenue. XapakrepucTuka UMMYHHOOM CUCTEMBI
MJICKOITUTAIOMNX. AHTUTCHBI. AHTHTENa. DaKkTOPHI
3aIUTHI opraHuzmMa MJICKOITUTAIOITIX oT
qYy>KE€POIHBIX AHTUTCHOB. NmvmyHsuTeT K
MHPEKITMOHHBIM 3a00JICBaHUSIM W €T0  (POPMBL.
['umepayBCTBUTENFHOCTH KaK (hopMa pearupoBaHHS

HAa aHTUreHol. VMMyHOAeHIUTHI  YeloBeKa.
AyTOUMMYHHBIC 3a00JIeBaHUs YeJI0BeKa.
BsaumonelictBue  aHTHTeH-aHTUTEIO0. MeTonbl

OMOJIOTMYECKUX MCCIIEIOBAHMI, OCHOBAHHEIE Ha
HUCIOJIb30BAHUN QHTUTEI.

Introduction. Characteristics of the mammalian immune
system. Antigens. Antibodies. Factors of protection of the
mammalian body from foreign antigens. Immunity to
infectious diseases and its forms. Hypersensitivity as a
form of response to antigens. Human
immunodeficiencies. Autoimmune diseases of humans.
Antigen-antibody interaction. Methods of biological
research based on the use of antibodies.

dopmupyemsbie kommerenimun / The formed
competences

[IpumeHaTh 3HaHWE CTPOCHUS W (YHKIMI OpPraHOB
UMMYHHOH CHCTEMBI, IIPOLIECCOB, 00ECTIEUNBAIOIIIX
HMMYHHTET K  HMHQEKIHOHHBIM  OOJE3HAM,
pasHooOpazus ux Bo30ymuTenei mpu pa3paboTke
Mep NpOoQMIAKTHKH W Tepanuud WHPEKIHOHHBIX
3a00JyIeBaHUi.

Apply knowledge of the structure and functions of the
organs of the immune system, the processes that provide
immunity to infectious diseases, the diversity of their
pathogens in the development of measures for the
prevention and therapy of infectious diseases

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

3HATB!
- 3HAYEHNE UMMYHHOM CUCTEMBI MIIEKOITUTAIOIIUX B
MOAJEPKAHUM TIOCTOSHCTBA BHYTPEHHEH Cpebl
OpraHu3Ma; - CTpoeHHe, (PYHKIIMOHUPOBAHHE U POJIb
NIEPBUYHBIX W BTOPUYHBIX OPraHOB HWMMYHHOH
CHCTEMBI; - OCOOCHHOCTH DPa3BUTHUS, CTPOCHHUS H
(YHKIIMOHUPOBAHUST KJIETOK UMMYHHOH CHCTEMBI,
o0ecrieyuBaroIMe MX Yy4yacTUe B 3alUTE€ OT
Yy>KEPOAHBIX AHTUIECHOB; - POIb  MOJEKYII
HWMMYHHOH CHCTEMBI - UHTEPJICHKUHOB (LIUTOKWHOB,
XEMOKHHOB) ¥ MMMYHOIJIOOYJIMHOB B Pa3BUTHH U
(YHKIMOHMPOBAHWM 3alIUTHBIX MEXaHHU3MOB; -
MIOCJIEZIOBATENBHOCTh U XapAKTEP B3aUMOJICHCTBHS
Makpodaros, T- u B-mumdponuTos B Xxoe pa3BUTHS
WMMYHHBIX OTBETOB; pOJIb OEJIKOB TIJIABHOTO
KOMILUIEKCA T'MCTOCOBMECTUMOCTM B  Pa3BUTUU
HMMYHHBIX OTBETOB; - MEXaHW3M BO3HUKHOBEHUS U

know:

- the importance of the mammalian immune system in
maintaining the constancy of the internal environment of
the body; - structure, functioning and role of primary and
secondary organs of the immune system; - features of the
development, structure and functioning of cells of the
immune system, ensuring their participation in protection
against foreign antigens; - the role of molecules of the
immune system - interleukins (cytokines, chemokines)
and immunoglobulins in the development and functioning
of defense mechanisms; - the sequence and nature of the
interaction of macrophages, T- and B-lymphocytes in the
course of the development of immune responses; the role
of major histocompatibility complex proteins in the
development of immune responses; - the mechanism of
the emergence and implementation of immune memory
as the basis of active forms of acquired immunity to
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peanuzalii HWMMYHHON TIaMSITH Kak OCHOBBI
aKTUBHBIX (OPM TMPHOOPETEHHOTO MMMYHHUTETa K
WHQEKIHMOHHBIM 00JIe3HsIM; - (YHKIMOHUPOBAHUE
KOHCTHUTYTHBHBIX 3aIUTHBIX (PaKTOPOB KaK OCHOBBI
BPOXKJICHHOTO  UMMYHHTETa; -  MEXaHU3MBbI
BO3HUKHOBEHHUS THIIEPYYBCTBUTEIHHOCTH
HEME]JICHHOTO M 3aMEJICHHOTO TUIIOB; -OCHOBHBIE
BapUaHTBl HMMMYHOJCQUIIMTOB M MPUYUHBI UX
BO3HUKHOBCHHS, - OCHOBHBIC ayTOMMMYHHbIE
3a00JIeBaHUs YEIOBEKa; -00IIUEe CBOUCTBA MOJICKY/I,
oONajaomyx  AHTUTCHHBIMH  CBOWCTBaMH; -
XUMUYECKYI0  CTPYKTYpy H  KJIacCH(pHKAIUIO
AMMYHOTJIOOYJTHHOB, TCHETHUYCCKHUE OCHOBBI
(hopMUpOBaHUs MX CIEUU(PUIHOCTH MO OTHOIICHHUIO
K aQHTUTECHAM; - TPUHIMIBI TONYYCHHUS TONH- U
MOHOKJIOHAJIBHBIX ~ QHTUTEN, MPUTOJAHBIX  JJIs
MOCTAaHOBKM  PEaKUWil  aHTUTeH-aHTUTENOo; -
MPUHIIUAIBI [TOCTAHOBKU pPEaKIU{ arrIOTHHAIUY,
MPEIUIUTAIIMN, PEAKIUI C y4acTHEM KOMITIEMEHTA,
UMMYHO(DITFOOPECHEHIINY, HMMYHO(DEPMEHTHOTO U
PaIMOMMMYHOJIOTHYECKOTO aHAIIN30B;

YMETh:

- OOBSCHUTDH POJIb U 3HAYCHUEC UMMYHHOHW CHCTEMBI
YeNoBeKa; - MCIOJIb30BaTh IMONYYEHHBIE B Kypce
3HAHHUSI B HAYYHO-HCCIIEIOBATENBCKON pabdoTe;
OCYIIECTBISTh OPUEHTUPOBOYHYIO U Pa3BEPHYTHIC
peaKuuu arrIlTHHAIMA W NPSHUINHUTALUU; -
OTIPEJIENISATh THUTP CBHIBOPOTOK, IMpETHA3HAYCHHBIX
JUISL TIPOBEJICHUST WMMYHOJIOTHYECKUX pEeaKIuil; -
onpeaesaTh GparoiuTapHoe YUCIIO U (ParouTapHbIH
WHJIEKC;

BIIA/ICTh:

- UMMYHOJIOTUYECKOW  TEPMHUHOJIOTHEIA; -
METOJIMKAMHU TTIOCTAHOBKH PEaKIWi arrioTHHAINN
OakTepuil -METOMMKOW TOCTAHOBKH (parormmrosa in
Vitro ¥ MPUTrOTOBJICHHS MTPETIapaToB sl OLIEHKH €T
pe3ybTATOB.

infectious diseases; - the functioning of constitutive
protective factors as the basis of innate immunity; -
mechanisms of immediate and delayed hypersensitivity; -
the main variants of immunodeficiencies and the causes
of their occurrence; - the main autoimmune diseases of
humans; - general properties of molecules with antigenic
properties; - chemical structure and classification of
immunoglobulins, genetic basis for the formation of their
specificity in relation to antigens; - principles of obtaining
poly- and monoclonal antibodies suitable for antigen-

antibody reactions; principles of agglutination,
precipitation, reactions with the participation of
complement, immunofluorescence, enzyme

immunoassay and radioimmunological analysis;

be able to:

- explain the role and importance of the human immune
system; - to use the knowledge gained in the course in
research work; - carry out orientation and detailed
reactions of agglutination and precipitation; - to
determine the titer of sera intended for immunological
reactions; determine the phagocytic number and
phagocytic index;

have skills in:

- immunological terminology; - methods for staging
bacterial agglutination reactions - a method for setting
phagocytosis in vitro and preparing drugs to assess its
results.
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Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOIYIIS / 6 6
Semester of study

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

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 62/58 62/58

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

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

VY CTHBIN O1poc, TECT
OKx3aMeH

Oral questioning, test
Exam
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MeauuuHCKasi M1 CAHUTAPHASI MUKPOOHOJI0T U

CreranasaocTs / Speciality: Mukpo6uomorus / Microbiology
Yueonasa qucuuninna «Medical and Sanitary Microbiology», Moayib « MMMYyHOJIOTHSI 1 METUIIMHCKAS MUKPOOUHOJIOTHS /

Academic discipline «Microbiological treatment of industrial waste», module «Immunolo

y and Medical Microbiology»

Kpatkoe conepxanue yueOHOW AUCIUTUTHHEL, MOJTYJIS
/ Brief summary

Beenenue. VYuenne 00 wuHpeknun. OCHOBBI
NPOPUITAKTHKA W Tepanmuu  WHQPEKITHOHHBIX
0ose3He. XapakTeprucTuka BO30yuTENCH

OakTepuaNbHBIX OOJie3Hel 4YenoBeka. CaHHMTapHas
MHKPOOHOIIOTHSI.

Introduction. The Doctrine of Infection. Fundamentals of
prevention and therapy of infectious diseases.
Characteristics of the causative agents of bacterial
diseases of humans. Sanitary microbiology.

dopmupyemsbie kommerenimu / The formed
competences

[IpumeHaTh 3HaHWE CTPOCHUS W (YHKIMI OpPraHOB
HMMYHHOH CHCTEMBI, TPOIIECCOB, 00ECTICUNBAFOIIUX
HMMYHHTET K  HMHQEKIHOHHBIM  OOJE3HAM,
pazHoOOpa3mst mx BO30yAWMTENeH mpu pa3paboTKe
Mep NPO(OUIAKTHKHA M Tepanuu HH(YEKITMOHHBIX
3a00JIeBaHUH.

Apply knowledge of the structure and functions of the
organs of the immune system, the processes that provide
immunity to infectious diseases, the diversity of their
pathogens in the development of measures for the
prevention and therapy of infectious diseases

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

3HATh!

- B UYEM 3aKII04aeTcd CyTh WHQEKIMOHHOTO
mpoliecca Kak OMOJIOTHYECKOT0 SBJICHHUS; -4TO TaKOEe
«MATOTEHHOCTBH» U «BUPYJICHTHOCTDHY; -IIPHHIMIIBI
OTIpENeJICHUsT BUPYJIEHTHOCTH  OO0JIE3HETBOPHBIX
MHUKPOOPTaHU3MOB; -KJIaCCH(PHUKALINIO U MEXaHU3MBI
JIEVCTBUSL OCHOBHBIX OaKTEPUANBHBIX TOKCHUHOB; -
KakoBa poyib  (aKTOpOB  HMHBA3HMOHHOCTH U
MOBEPXHOCTHBIX AHTUI'CHOB OaKTepuil B pa3BUTHUH
WHQEKIIMOHHBIX TPOIIECCOB; XapaKTePUCTUKY
OCHOBHBIX JTanoB WHQEKIMOHHOTO Tpolecca; -
o0Imye TNPUHLMIOBI TEepanud H NPOPHIAKTHKH
MH(EKIIMOHHBIX  3a00JICBaHMI; - XapaKTepHbIC
4epTel Hamboliee OMacHbIX BO3OyaWTENEeH W
0COOEHHOCTH BBI3BIBAEMBIX WMH HH(PEKIMOHHBIX
3a00JI€BaHUi; - TPUHLUIBI OLEHKH CAHUTapHOTO
COCTOSIHHSI OOBEKTOB OKPYXKAIOIIeH CpeIibl;
TpYIIIBI CaHHMTapHO-TIOKA3aTEeNIbHBIX
MHUKPOOPTaHMU3MOB W METOIbl WX BBISBICHUS; -
MOTEHIHAIBHYO OMTACHOCTH BOJIBI, BO3/1yXa, TOYBHI,

MTUIIEBBIX MPOTYKTOB Kak HCTOYHUKOB
WHOUUMPOBAaHUA  YeJoBeKa  OO0JIE3HETBOPHBIMU
OaKkTepusIMu;

know:

- what is the essence of the infectious process as a
biological phenomenon; - what is "pathogenicity" and
"virulence"; - principles for determining the virulence of
pathogenic  microorganisms; classification and
mechanisms of action of the main bacterial toxins; - what
is the role of invasive factors and surface antigens of
bacteria in the development of infectious processes; -
characteristics of the main stages of the infectious
process; - general principles of therapy and prevention of
infectious diseases; - characteristic features of the most
dangerous pathogens and features of infectious diseases
caused by them; - principles for assessing the sanitary
condition of environmental objects; - groups of sanitary-
indicative microorganisms and methods of their
detection; - potential danger of water, air, soil, food
products as sources of human infection with pathogenic
bacteria;

be able to:

- to explain the essence and nature of the infectious
process as an interaction of micro- and macroorganisms;
- use the knowledge gained as a result of the course in
research work;
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YMETh:
- OOBSICHUTH CYTh M XapakTep HH()EKIIHMOHHOTO
mporecca Kak — B3aUMOJCHCTBHS ~ MUKPO- M|
MaKpOOPTraHU3MOB; - HCIIOJIb30BATh MOJIYYCHHBIC B
pe3ybTaTe MPOXOXKACHUS Kypca 3HAHHS B HAYYHO-
HCCIIEIOBATENBCKO padore;

have skills in:
- knowledge of the main sections of the course

BIIaJICTh:
- 3HaHUSIMH TI0 OCHOBHBIM pazjiesiaM Kypca
CemecTp nzydeHus: yaeOHOW JUCTIUITITNHBI, MOIYIIS / 7 7
Semester of study
IMpepexBusuts / Prerequisites - -
TpymoeMKocTh B 3a4€THBIX EIUHHLAX (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

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

YcTHBIN onpoc, TeCT
3auer

Oral questioning, test
Credit
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OcHoBBI IpaBa

Crermansaocts / Speciality: Mukpo6uomorus / Microbiology
Yueonas qnucuuminia «OcHOBbI MpaBay, MOAYJIb «CoHATbHO-TYMAHUTAPHBII-2» /
Academic discipline «Fundamentals of Law», module «Social and Humanitarian-2»

Kpatkoe conepxanue yueOHOW AUCIUTUTHHEL, MOJTYJIS
/ Brief summary

Koncrtutynuonnoe mpaBo Pecnybnuku benapycs;
aJAMUHHCTPAaTUBHOE IIPaBO, AJAMHUHHUCTPATHUBHO-
JENUKTHOE W  TPOLECCYalbHO-UCTIONHUTENBHOE
npaBo; ¢puHaHCOBOE mpaBo PecmyOimku benapycs;
rpaxmanckoe mpaBo PecmyOmmku — bemapyce;
KUHIHoe paBo PecnyOnmku benapyce; TpymoBoe
npaBo PecnyOnuku bBenapych; yrojoBHOe mpaBo
PecrryOnmku  bemapych; dKOIIOTHYECKOE TPaBO
Pecrry0nmku benapych

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

dopmupyemsbie komnerenimu / The formed
competences

OO0nagath COCOOHOCTHIO TPAMOTHO HCIIOJIB30BATh
OCHOBBI IPABOBBIX 3HAHWW B Pa3IM4YHBIX chepax
JKU3HEIEATENLHOCTH, BIANETh HABBIKAMH IIOMCKA
HOPMATHUBHBIX MPABOBBIX AaKTOB, aHalk3a WX
COJICp)KaHUsI U TPUMEHEHHUS B HEMOCPEICTBEHHOM
npo(ecCHOHAIBHON JICATENBHOCTH;, paboTaTh B
KOMaH/Ie, TOJIEPAHTHO BOCIIPHHUMATH COIMANIBHBIC,
STHUYECKUE, KOH(PECCHOHAIbHBIC, KYJIBTYPHBIC H
HHBIC PA3JINYMsI; OBITH CIIOCOOHBIM K CAMOPa3BUTHIO

Have the ability to competently use the basics of legal
knowledge in various spheres of life, possess the skills of
searching for regulatory legal acts, analyzing their content
and application in direct professional activities; work in a
team, tolerate social, ethnic, religious, cultural and other
differences; be capable of self-development and
improvement in professional activities; Take initiative
and adapt to changes in professional activities

U COBEPUICHCTBOBAHHIO B MPO(ECCHOHAIBHOM
JESTENbHOCTH;  TPOSIBIATH ~ WHUIMATHBY |
aanTHPOBATHCS K W3MEHEHHSM B
IpO(ECCHOHANBHOM JICSTENFHOCTH

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

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

- MECTO, pOJib U Ha3HAYEHUE [IpaBa U rocy1apcTBa B
CHUCTEME COIMAJbHBIX OTHOIIEHWH, OCHOBHBIE
[IpaBOBBIE KAaT€rOPUM W TIOHATHSA; - OCHOBHBIE
oTpaciu IpaBa, MX CTPYKTYPY WU HHCTUTYTHI; -
OCHOBOIIOJIAraloIIe HOPMaTHUBHBIE TPABOBBIE aKTHI;
- CTPYKTYpY TOCYAApCTBEHHOIO ammapara, MecTo,
pOJIb ¥ KOMIIETEHIIUIO - OTAEIBHBIX JOJKHOCTHBIX
JUI] W TOCYJAapPCTBEHHBIX OPraHOB, CTPYKTYpY H
CHUCTEeMY CyHOeOHbIX W  MPaBOOXPAHHUTEIHHBIX
OpraHoB; - OCHOBHBIE IIPaBa, 3aKOHHBIE HHTEPECH] U
00513aHHOCTH Y€JIOBEKA M TPAXKIAHNHA, TAPAHTHH UX

- the place, role and purpose of law and the state in the
system of social relations, the main legal categories and
concepts; - the main branches of law, their structure and
institutions; - fundamental regulatory legal acts; - the
structure of the state apparatus, the place, role and
competence of individual officials and state bodies, the
structure and system of judicial and law enforcement
bodies; - basic rights, legitimate interests and duties of a
person and a citizen, guarantees of their implementation;
be able to:
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peanusanuy;

YMETh!

- ONpeNeNsATh BHJ NPABOOTHOILICHUI M TPAaBOBbIC
HOPMBI, HMX pETYJIUpYIOUIME; - YCTaHAaBIHMBAaTh
HEepapXHI0  HOPMATHUBHBIX  IPABOBBIX  aKTOB,
PEryJIHPYIOLIMX ONPEACICHHBIEC PABOOTHOLICHHS; -
OCYIIECTBIISITh MOUCK HEOOXOANMBIX HOPMAaTHBHBIX
NpeANUCcaHuid B HAIIMOHAIBHOM 3aKOHOJIATEIIbCTBE;
- IPUHUMATh IOPHIMIECKH KOPPEKTHBIC PELICHHS B
00JIacTH MPUMEHEHUSI 1IPaBa;

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

have skills in:

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

BIIAJICTh:

- OCHOBHOW IOPUAMYECKOH TEPMUHOJIOTHEH; -

HaBbIKAMH TIPUMEHEHHS TPaBOBBIX HOPM B

npodeccuoHaIbHON u 0OIIIECTBCHHOM

JeSTeIIbHOCTH
CemecTp nzydeHus: yaeOHOWM JUCTUITIINHBI, MOTYIIS / 2 2
Semester of study
ITpepexBusuts / Prerequisites - -
TpymoeMKoCTh B 3a4€THBIX eIUHHLAX (KpeanuTax) / 3 3
Credit units
KonruecTBO ayIMTOPHBIX YAaCOB U YaCOB 54/54 54/54

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

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

YcrHeIi onpoc, pedepart, TeCTh
JduddepeHnunpoBaHHbIN 3a4€T

Oral questioning, essay, tests
Differentiated credit
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Crermansaocts / Speciality: Mukpo6uomorus / Microbiology

OCcHOBBI IeAATOTUKH U MICUXO0JIO0THH

Yueonas aucuuiuinia «OCHOBBI eJAroriKy U MCUXO0JIOT HH, MoayJIb «Counanbﬂo—ryMaHnTapﬂblﬁ—Z» /
Academic discipline «Fundamentals of Pedagogy and Psychology», module «Social and Humanitarian-2»

Kpatkoe conepxanue yueOHOW AUCIUTUTHHEL, MOJTYJIS
/ Brief summary

O6IIII/IC OCHOBBI ncagaroruku, pa3BUTUC n
BOCITUTAHHUC JIMYHOCTH, aKMCOJIOIO-II€AarorudcCKme
OCHOBBI JIMYHOCTHOI'O H HpO(l)CCCI/IOHaIH)HOFO
Pa3sBUTHUA; IICUXOJOIUA JIMYHOCTH, COIMAJIBHOC
ITOBCACHHUC JINYHOCTH

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

dopmupyemsbie kommerenimu / The formed
competences

OO6nmagath CIOCOOHOCTHIO TPAMOTHO HCIIONH30BAThH
MICUXOJIOTHYECKHE METOJUKH B MIpoliecce 00ydeHHUs
W BOCHHUTaHUS, BBISABISATH OCOOCHHOCTH DPa3BUTHS
JUYHOCTH  (OPMHPYIOLIErocsl ~ YeloBeKa  Ha
OCHOBaHUH 3HAHUN 4] nearornyeckoi
JNEeSTeNIbHOCTH W POJM JIMYHOCTH YUHTENs Kak
OpraHu3aTopa y4eOHO-BOCIUTATEIBHOTO MPOLIECCa;
paboTaTh B KOMaHZE, TOJEPAaHTHO BOCIPHHUMATH
COLMANIbHBIE, OSTHUYECKHE, KOH(ECCHOHAIBHBIC,
KYJIbTYpPHBIC M UHBIE PA3ITUUUs; ObITH CIOCOOHBIM K
CaMOpPa3BUTHUIO W COBEPILEHCTBOBAHUIO B
MpoeCcCCHOHANBHON  JEATENILHOCTH,  MPOSBIATH
WHUIMATUBY M aJalTHPOBAThCA K WU3MEHEHUSIM B
podecCHOHANBHON AEATEIbHOCTH

Have the ability to competently use psychological
methods in the process of teaching and upbringing,
identify the features of the development of the personality
of the emerging person on the basis of knowledge about
pedagogical activity and the role of the teacher's
personality as the organizer of the educational process;
work in a team, tolerate social, ethnic, religious, cultural
and other differences; be capable of self-development and
improvement in professional activities; take initiative and
adapt to changes in professional activities

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

3HATh:
- IOHATHUSA ¥ KaTETOPHH, OOIEKYIbTYpPHOE 3HaUeHHE
¥ MECTO TICUXOJIOTUH U MEJaroruky B CUCTEME HayK
0 YeJIOBEeKE M OOLIEeCTBE; - OCHOBHBIE MOJIOXKEHUS
COBPEMEHHBIX KOHIICIIIHI 00pa30BaHUs M Pa3BUTHUS
JIUYHOCTH, VHIMBH/LY ATbHO-TICUXOJIOTUYECKHE
KayecTBa M OCOOCHHOCTH JIMYHOCTH, CIOCOOBI
MOTMBAlUK M PETyJsIUM  MOBEACHUA W
JIEeSTeNbHOCTH JUYHOCTH (TPYNINBI); - MHPOBBIE
oOpa3zoBareibHbIE  TEHACHUHUH, CTPYKTYypy H
HampaBJICHUs] Pa3BUTHUS CHCTEMbl 00pa3oBaHHS B
PeciyOnmke bemapych; - OCHOBBI  CeMEHHOM
MIeJIar OTUKH;
YMETb:

- YYHUTHIBaTh

COIMOKYJIbTYPHBIE  TEHJICHIIUH,

know:

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

be able to:

- take into account socio-cultural trends, patterns and
principles of education and upbringing when analyzing
socio-educational situations; - to organize productive
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3aKOHOMCPHOCTH U  IPHUHIHUIIBI O6y‘-ICHI/I$I nu
BOCITUTaHHA npu aHaJIn3¢ conuaabHO-
O6pa3OBaTeJ'II)HI>IX chyauMﬁ; - OpraHu3OBbIBATb

NPOIYKTUBHOEC MEXKJIMYHOCTHOE M  COIMAIBHO-
npoecCHOHAIbHOE B3aHMMOJCHCTBHE C  y4ETOM
HOJIUKYJIBTYPHOU cpenpl, WHMBUYalbHO-
MICUXOJIOTHYECKUX M JIMYHOCTHBIX OCOOCHHOCTEH
JFOJICH, UX BO3PACTHBIX W TCHACPHBIX Pa3IUuMil; -
UCIIOJB30BaTh TICHXOJIOrO-NIeJIarOTHYECKIe 3HAHMS,
METOAblI U TCXHOJIOI'MU O6y‘-ICHI/I$I U BOCIIUTAaHUS B
couuansHO-podeccHoHaNbHON cdepe, ceMerHON
KU3HEICATEIbHOCTH, TIPH MPOBEACHUU 00YYarOIIHX

3aHSATHH  C  TEPCOHAIOM; -  OCYIIECTBIISAThH
aJIeKBaTHYI0  CaMOOIICHKY, pa3palaTbiBaTh WU
peain30BBIBATE  MPOEKTBI  CaMOOOpa3oBaHMS,
CaMOBOCITUTAHHSI " npodeccroHanTbsHOTO
CaMOCOBEPIIICHCTBOBAHUS;

BJIA/ICTh:

- TEJarorHYeCKUMH W TCHXOJIOTHYCCKUMH
METOJaMU U TCEXHOJOTUAMU JIMYHOCTHOT'O u
po(hecCHOHATBLHOTO pa3BUTHUS u

CaMOCOBEPLICHCTBOBAHMUSI; - HABBIKAMH CHCTEMHOT'O
U CPaBHUTEJILHOTO aHAJIN3a; - HCCIIEI0BATEIbCKIMU
HaBbIKAMH; - HaBBIKAMH MEXIUCIUILTHHAPHOTO
M0JIX0/1a TP PELLICHUHU POOIEM

interpersonal and socio-professional interaction, taking
into account the multicultural environment, individual
psychological and personal characteristics of people, their
age and gender differences; - use psychological and
pedagogical knowledge, methods and technologies of
training and education in the socio-professional sphere,
family life, when conducting training sessions with
personnel; - carry out adequate self-assessment, develop
and implement projects of self-education, self-education
and professional self-improvement;

have skills in:

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

Cemectp nzyueHus y4eOHON TUCIMIUIMHBI, MOLYIS / 5 5
Semester of study

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

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

camocTosTeapHOoM 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

Yt onpoc, pedepaTt, TeCThI
JuddepeHnnpoBaHHbIN 3a9eT

Oral questioning, essay, tests
Differentiated credit
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BBenenue B cnenuaJbHOCTD

CreranasaocTs / Speciality: Mukpo6uomorus / Microbiology

VYyeoHnas tucuuiuinHa «BBegenne B CriequaJIbHOCTbY /
Academic discipline «Introduction to the Specialty»

Kpatkoe conepxanue yueOHOW AUCIUTUTHHEL, MOJTYJIS
/ Brief summary

Beegenne.  Cucrematuka  MHKPOOPTaHHU3MOB.
CrpykrypHas OpraHU3aIus KIIETOK
MUKPOOPTraHU3MOB, TPHUHIUIBI KYJIbTUBUPOBAHUS
MHKPOOPTAaHU3MOB. 3HAUCHHE MHUKPOOPTaHU3MOB B
MIPUPOJIE U JKU3HEESITETFHOCTH YeIOBEKa.

Introduction. Systematics of microorganisms. Structural
organization of microorganism cells, principles of
microorganism  cultivation. The importance of
microorganisms in nature and human life.

dopmupyemsbie kommerenimu / The formed

Hcnonp30Barh 3HaHUS O HaIIpaBJICHUAX Pa3sBUTHUA U

Use knowledge about the directions of development and

competences JIOCTH)KEHHSAX ~ MHKpPOOMONOruM, coBpeMeHHbIX | achievements of microbiology, modern methods of
METOAax MHUKPOOHOJIOTHUYECKHX MccaemoBanuii mpu | microbiological research when choosing a profile and
BBIOOpE npoduM3anuu u BuzoB | types of professional activity
poecCHOHATBHON JACSITEITBHOCTH

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

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

- HCTOPHYECKOE pa3BUTHE MUKPOOHMOJIOTHUH Kak
HAYKH; - YUCHBIX, BHECIINX CYIIECTBCHHBIN BKJIa B
CTaHOBJICHHE MHUKPOOMOJOTMH Kak HayKu; -
OCHOBHBIE HaIpaBJIeHUS u JIOCTHKEHHUS
MHUKPOOHOJIOTHH Ha COBPEMEHHOM JTalle Pa3BUTHS;
- Mopdosorui0 W CTPYKTYpHYIO OpPTaHU3aIHIO
KJIETOK MTPOKAPHOT; - 3HaY€HHE MUKPOOPTaHNU3MOB B
MIPUPOZE U KU3HEIEATEIHHOCTH YEJIOBEKa;

YMETh:

- OpPUEHTHPOBATHCS B COBpPEMEHHBIX
KJ1accU()UKAIIMOHHBIX CHCTEMAaX MPOKAPUOTUIECKUX
W DYKapUOTHYECKUX  MHKPOOPTaHH3MOB;
WCIIOJIb30BATh MONY4YEHHBIE TEOPETHUECKNE 3HAHUS
B HAyYHBIX HCCIIEOBAaHUAX U MPAKTHUECKOH
JESATENBHOCTH;

BIIAJIETh:

- METOAWYECKMMH  TpueMamMu  paboTel ¢
MHUKPOOPTaHU3MAaMHU; - IPHEMaMH, UCTIONb3yEeMbIMU
MIpY U3YYEHHU Ba)XXHEMIIMX CBOMCTB M INPOLIECCOB
KU3HEACSITETHHOCTH MHUKPOOPTaHU3MOB; -
METOJIaMU HCIIOJIb30BAHNSA MHUKPOOPTaHU3MOB B
HAay4YHbIX HCCJIEIOBAHUSIX MW  MPOMBILUICHHBIX
TEXHOJIOTHSX.

- the historical development of microbiology as a science;
- scientists who have made a significant contribution to
the formation of microbiology as a science; - the main
directions and achievements of microbiology at the
present stage of development; - morphology and
structural organization of prokaryotic cells; - the
importance of microorganisms in nature and human life;
be able to:

- orient themselves in modern classification systems of
prokaryotic and eukaryotic microorganisms; - to use the
theoretical knowledge gained in scientific research and
practical activities;

have skills in:

- methodical methods of working with microorganisms; -
techniques used in the study of the most important
properties and processes of vital activity of
microorganisms; - methods of using microorganisms in
scientific research and industrial technologies.
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Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOIYIIS / 2 2
Semester of study

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

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 44/64 44/64

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

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

YcTHBII onpoc, KOHTponbHas pabota, pedepar,
MPOEKT
3auer

Oral questioning, assessment, presentation, project
Credit
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Briciiass MaTeMaTHKA

Crermansaocts / Speciality: Mukpo6uomorus / Microbiology
YueoOnas qucuuminHa «Beiciiasi MaTeMaTuKa», MOAyJIb «MaTtemaTuka, pusuka, uHGopMaTuKa /
Academic discipline « Higher mathematics », module «Mathematics, Physics, Computer Science»

Kpatkoe conepxanue yueOHOW AMCIUTUTHHEI, MOJTYJIS
/ Brief summary

BBenenne. Anrebpa W aHaNIUTHYECKasl T€OMETPHSL.
Marematnueckuil aHanu3. Teopust BEpOATHOCTEN U
OCHOBBI MaTeMaTHYECKOU CTaTHCTUKU.
MaremMaTHyeckoe MOJeIMpOBaHKEe B OHOJIOTHH.

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

dopmupyemsie komnerenimu / The formed

HpI/IMeHﬂTL METOAbBI MATCMATHYCCKOI'O aHalln3a,

Apply methods of mathematical analysis, theoretical and

competences TEOPETHUECKOTO u sKcmepuMeHTansHoro | experimental studies of physical processes, computer
HCCIIeIOBaHU I bu3rIecKux nporieccos, | information technologies in scientific research and in
KOMITbIOTEpHBIE MH(pOpPMAIMOHHBIE TexHojoruu | practical activities in the field of microbiology
IIpyU TIPOBEACHUM HAYYHBIX MCCIECIOBAaHUNH U B
NPaKTUYECKON JEATENLHOCTH B cepe
MUKPOOHOJIOTHHI

Pesynbrarel 00y4eHus (3HaTh, yMETh, BIAICTh) / 3HaTh: Know:

Learning outcomes (know, be able to, have skills in) - OCHOBHBIC TIOHSTHSI MU METO/IbI JINHEHHO# anreOpsbl, | - basic concepts and methods of linear algebra, analytical
aHAIMTHYECKOW  TEeOMETpPUH, MaremaTthuueckoro | geometry, mathematical analysis; - basic concepts and

aHaJM3a; - OCHOBHBIC TMOHSATHS M METOJBI TEOPUH
BEPOSATHOCTEM M MaTEMaTUYECKON CTaTUCTUKH; -
OCHOBHBIE ITIOHSTHUS U METO/IbI BBICILIEH MAaTEMaTHKH,
HEOOXOIUMBIE ISl M3YyYEHHs] KypcOB OHOJIOTHH,
XUMUU B QU3UKY;

YMETh:

- IPOU3BOJUTD ACUCTBHS HaJl MAaTPULIAMH; - PEIaTh
anreOpanvecKue CUCTEMbl YPaBHEHHIA; - BBITOJIHSATD
BBIYKMCIICHUSI TpeAeNoB (YHKIWH; - NPUMEHSTH
TexHuKy auddepennupoBanns  GyHKIUH;
MIPOU3BOJIUTH HCCIICA0OBaHHE (DYHKIINH; - IPUMEHSTH
TEXHUKY WHTETPUPOBaHUsl (PYHKIMIA; - pemarhb
OOBIKHOBEHHBIE TH(QepeHInaIbHble ypaBHEHUS; -
COCTaBIISITh MaTeMaTH4YeCKHe MOJETH
OHMOJIOTUYECKUX  TPOIIECCOB; -  HCIOJIB30BAThH
MaTeMaTHYECKHe METObI B cOope nHpOpMaLuH, ee
00paboTKe W MpU MPOTHO3HPOBAHUH PE3YJbTATOB
M3y4aeMbIX OMOIOTHYECKUX MTPOIECCOB;

BIIAJIETh:

- OCHOBHBIMHM TOHSTHSAMH H METOAAaMH BBICIICH

methods of probability theory and mathematical statistics;
- Basic concepts and methods of higher mathematics
necessary for studying courses in biology, chemistry and
physics.

be able to:

- perform actions on matrices; - solve algebraic systems
of equations; - perform function limit calculations; - apply
the technique of differentiation of functions; - to study
functions; - apply the technique of integration of
functions; - solve ordinary differential equations; - to
draw up mathematical models of biological processes; -
to use mathematical methods in the collection of
information, its processing and in predicting the results of
the biological processes under study.

have skills in:

- the basic concepts and methods of higher mathematics
necessary for the study of biological and chemical
disciplines; - mathematical methods of collecting
information, processing and presenting it in predicting the
results of the biological processes under study.
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MaTC€MaTHKH, HCO6XOHI/IMLIMI/I JJIsL N3y4YCHUA
OMOJIOTUYECKUX W XHUMHUYECKUX JUCIIHILINH,
MAaTCMAaTHUYCCKUMHU MCTOAaMU c6opa I/IH(I)OpMaLII/II/I,

ee 00paboTKn u npeAcTaBICHUS B

MPOTHO3UPOBAHUU pe3yIbTaToOB M3y9aeMbIX

OMOJIOTHYECKHUX TIPOIECCOB.
Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOIYIIS / 1 1
Semester of study
Ipepexsusutsl / Prerequisites - -
TpynoeMKoCTh B 3a4€THBIX eAMHANIAX (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
arrecranmu / Requirements and forms of current and
interim certification

YCTHBIH 0Npoc, KOHTPOJIBHBIE PaOOTHI
JduddepenunpoBaHHbIi 3a4eT

Oral questioning, assessments
Differentiated credit
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duzuka

Crermansaocts / Speciality: Mukpo6uomnorus / Microbiology
YueOnas qucuuminia « @usnka», Moayab «MaTtemaTuka, pusuka, uHGopMaTHKaY /
Academic discipline «Physics», module «Mathematics, Physics, Computer Science»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

MexaHuka; MOJIEKYJISIpHAsT ¢u3uka u
TEPMOJMHAMUKA; JJIEKTPUUECTBO W MAarHETU3M;
ONTHKA, (U3MKA aTOMOB W MOJIEKYN, JSJIEMEHTEHI
SITEPHOIN (HU3HKH

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

dopmupyemsie komnerenimu / The formed

HpI/IMeHﬂTL METOAbBI MATCMATHYCCKOI'O aHalln3a,

Apply methods of mathematical analysis, theoretical and

competences TEOPETHUECKOTO " IKcmepuMeHTansHoro | experimental studies of physical processes, computer
HCCIIeIOBaHU I bu3rIecKux nporieccos, | information technologies in scientific research and in
KOMITbIOTEpHBIE MH(pOpPMAIMOHHBIE TexHojoruu | practical activities in the field of microbiology
IIpyU TIPOBEACHUM HAYYHBIX MCCIECIOBAaHUNH U B
NPaKTUYECKON JEATENLHOCTH B cepe
MUKPOOHOJIOTHHI

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

Learning outcomes (know, be able to, have skills in) - OCHOBHBIE TIOHSATHS W 3aKOHBI MexaHukH, | - basic concepts and laws of mechanics, molecular
MOJIeKyJIsipHOH  (usuku  u  TepmoamHamuku, | physics and thermodynamics, electricity and magnetism,

JJEKTPUYECTBA M  MArHEeTU3Ma, BOJHOBOW U
FEOMETPUYECKON ONTHKH, ATOMHOM U SIACPHOMU
¢u3uKy; - TOpPAAOK MpoBeleHHs (PHU3NIECKOro
JKCHEPUMEHTa U 00PaOOTKH MOJNyYEHHBIX JAaHHBIX,
e/IMHUIIBI U3MEPEHUs! PU3NMUECKUX BEIMYUNH;

YMETh:

- BBIIOJHATH 3SKCHEPUMEHTAIbHBIE (U3UUECKUE
WCCIIEIOBAHNSA; - AaHAJU3UPOBAaTh  PE3yJIbTATHI
9KCIIEpUMEHTa; - HCIOJIb30BaTh  (usndeckue
METOABl JJIsl pELIeHus 3aaad  OWOJIOTHH;
MOJISINPOBATh (PU3UUECKUE MTPOIIECCHI.

BIIA/IETh:

- NpakTHYECKMMH  HaBbIKaMH  (pU3MYECKOTO
9KCIIEPUMEHTAIBHOTO UCCIIETOBaHUSA

OHMOJIOTHYECKUX 3aKOHOMEPHOCTEW MPH H3YYSHHUU
CHEUNATBHBIX AUCHUIIINH

wave and geometric optics, atomic and nuclear physics; -
the procedure for conducting a physical experiment and
processing the data obtained, units of measurement of
physical quantities;

be able to:

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

have skills in:

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

Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOAYIS /
Semester of study

2

IMpepexBusutsl / Prerequisites
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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

TpeGoBanns u GOpMBI TEKYIIEH 1 TPOMEKYTOUHON
arrectanuu / Requirements and forms of current and
interim certification

OT4eTHI 110 TAOOpaTOPHBIM padoTaM, MHCEMCHHAS
KOHTpOJIbHAs paboTa
DK3aMeH

Laboratory reports, written test
Exam
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CreranasaocTs / Speciality: Mukpo6uomorus / Microbiology

OcHoBBI HH(POPMAITHOHHOI OMOJIOTHH

Yueonas qucuuminHa «OcHoBbI HHGOPMANMOHHON GMoJIOTUM», MOAYIb «MaTeMaTuka, puzuka, uHGopMaTHKa) /
Academic discipline «Fundamentals of Information Biology», module «Mathematics, Physics, Computer Science»

Kpatkoe conepkanue yueOHON TUCHUILIMHBL, MOIyNisi | BBenenne B umHpopmanmonnyto — Ouonorwmto. | Introduction to Information Biology. Information and
/ Brief summary HWudpopmanms u uHpopMarmonnsle mporeccel. | information  processes.  Information  technologies.
Nudopmanmonusie TEXHOJIOTHH. Hayuno- | Scientific and informational activities in biology.
nHdopmanmoHHas aestenbHOCTh B Owomorumu. | Computer biology. Information technologies for data
Kommerorepnass  Omonoruss.  Mudopmannonnsre | analysis and documentation of the results of biological
TEXHOJIOTHH aHalW3a JaHHBIX U JIOKyMEHTaJbHOro | research.
ohopmIteHUSI pe3yJIbTaToB OUOJIOTHYECKHX
HCCIIEAOBAHMM.
dopmupyemsbie kommerenimun / The formed IMpumeHsTh MeTOABI MaTeMaTHueckoro ananumsa, | Apply methods of mathematical analysis, theoretical and
competences TEOPETHUECKOTO " IKCIIepuMeHTansHoTO | experimental studies of physical processes, computer
HCCIICIOBaHUI (uznyecKux mporeccos, | information technologies in scientific research and in
KOMITbIOTEpHBIE ~ MH(pOpPMaIMOHHBIE TexHojoruu | practical activities in the field of microbiology
OpH TPOBEICHWH HAy4YHBIX HCCIIEIOBAaHUA U B
MPaKTHYECKON JeATENbHOCTH B chepe
MHUKPOOHOJIOTHH
PesynbraTel 00yueHus (3HaTh, yMeTh, BaeTh) / 3HATh: Know:
Learning outcomes (know, be able to, have skills in) - OCHOBHBIC TOHATHA Teopun uH(DopManwmu, | - basic concepts of information theory, features of the
ocobenHocTn  mporekanus  uHbopmarmonnsix | flow of information processes in biological systems,
MPOIIECCOB B OHMOIIOTHYECKUX cucremax, | theoretical prerequisites of the information approach to

TEOPETUUECKUE MPEANOCHUIKM HWH(POPMALUOHHOTO
oAXoJa K  pacCMOTPEHHUI0  OMOJOTHYECKHUX
00BEKTOB, MPOIIECCOB U CUCTEM; - TEOPETHUECKHUE
OCHOBBI HayYHO-MH(OPMALMOHHON AESATENbHOCTH B
OHMOJIOTUH; - OCHOBHBIE NPOTPaMMHBIE CpEICTBa
peanmm3anni  WH(MOPMAIMOHHBIX  TEXHOJIOTHH,
HCHOJb3YyEeMbIE B HACTOsAIIEE BpeMs OMOJIOraMu B MX
mpo)eCCUOHANBHONW  NIESITENbHOCTH; - 0a30BbIe
NPUHUUIBL CTPYKTYPUPOBAaHUS M IIPENCTABICHUS
MAaCCHBOB JaHHBIX; - IPUHLUIILI BU3YyaIU3alUU
PE3yIbTaTOB HAYYHBIX HCCIIEIOBAHMIA; - TPEOOBAHUS

nmo  opOpMICHHIO  HAy4YHBIX  OTYETOB 00
IKCIIEPUMEHTE, JIPYTUX HayYHbBIX "
KBaJIM(PHUKALMOHHBIX PaboOT;

YMETB:

the consideration of biological objects, processes and
systems; - theoretical foundations of scientific and
information activities in biology; - the main software
tools for the implementation of information technologies
currently used by biologists in their professional
activities; - basic principles of structuring and presenting
data sets; - principles of visualization of research results;
- requirements for the preparation of scientific reports on
the experiment, other scientific and qualification works.
be able to:

- organize the search for scientific information and use the
main capabilities of network technologies and
bioinformation databases; - apply basic scientific and
theoretical knowledge to solve theoretical and practical
problems; - to apply information approaches to the
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- OpraHM30BBIBATH MOWCK HAYYHOH MH(pOpMALUU U
UCTIONB30BaTh OCHOBHBIE BO3MOXKHOCTH CETEBBIX
TEXHOJIOTHI 1 OMOMH(OPMALIMOHHBIX 0a3 JaHHBIX; -
OpUMEHSTh ~ 0a30Bble  HAYYHO-TEOPETUUYECKHE
3HAHMS U1 PEIIeHHS  TEOPETHYECKHX |
MPaKTHIECKUX 3aj1ad; - NPUMEHSTH
nHPOPMAaLIUOHHBIE MOJX OB K aHamn3y
(YHKIMOHUPOBAaHUS OWOJNOTHYECKHX CHCTEM; -
panMoHaIbHO HCHONIB30BATh B MPOQECCHOHANBHOM
JEeSITENIBHOCTH TEXHOJIOTUH PabOTBHl C TEKCTOBOH,
CTPYKTypHUpOBaHHOW m1u(poBod H TpaduyecKoit

nHpopMaLme; -  KOPPEKTHO  MPEICTABIATh
pe3yabTaThl HaYYHBIX HCCIIEIOBAHUH; -
UCIIONB30BaTh OCHOBHBIE TEXHOJIOTHH
BU3yaJM3allMM, a TaKXKe XPaHCHHS U 3aILUThHI

JAHHBIX; - TOTOBUTh Hay4HbIC CTaTbU, COOOLICHMS,
pedepathl, JOKIaAbl U MAaTePHAIIBI K TPE3CHTALIUSM.
- BbIpa0OarhiBaTh HOBbIC HJed  (00Janath
KpEaTUBHOCTHIO); - PabOTaTh CaMOCTOATENHHO;
pa6OTaTb B KOMaHZC, - YYUTHCH, MOBBIIIATH CBOIO
KBJIM(UKALIMIO B TSUCHUE BCCH KU3HU;

BJIaJIETh:

- HaBBIKAMH YCTHOH U MUCbMEHHON KOMMYHHKALIUY;
- HAy4YHOH TEPMUHOJIOTUEN JAHHOTO pa3/JieNa HayKu;
- YCTONHYMBBIMH  HaBBIKAMH  PalMOHAJILHOTO
WCHONB30BaHU  MH()OPMALMOHHBIX  TEXHOJOTHH
MpHU TOWCKE M aHaju3e HaydyHoW HWH(pOpMaluu; -

CUCTEMHBIM U CpPAaBHUTEIBHBIM  AQHAJIM30M; -
HCCIIEIOBATEIbCKUMU  HaBBIKAMH; - 0a30BBIMHU
HaBbIKAMU u YMEHUSIMU MIPUMEHEHUS
WH(OPMAITMOHHBIX  TEXHONOTMHA [JIs  aHaunu3a
JaHHBIX W JOKYMEHTAJIBHOIO  OopOpMIICHHUS

pEe3yNbTaTOB  OMOJOTHUYECKUX HCCICIOBAHMIMA, -
MCKIUCHUITIMHAPHBIM IIOAXOJAO0M IIPpU PECIICHUN
npobiaem

analysis of the functioning of biological systems; -
rationally use technologies for working with textual,
structured digital and graphic information in professional
activities; - correctly present the results of scientific
research; - Use basic visualization, data storage and
protection technologies; - prepare scientific articles,
reports, abstracts, reports and materials for presentations.
- to develop new ideas (to be creative); - work
independently; - work in a team; - to study, improve their
qualifications throughout life.

have skills in:

- oral and written communication skills; - scientific
terminology of this branch of science; - sustainable skills
of rational use of information technologies in the search
and analysis of scientific information; - system and
comparative analysis; - research skills; - basic skills and
abilities to use information technologies for data analysis
and documentation of biological research results; -
interdisciplinary approach to problem solving

Cemectp nzyueHus: yd4eOHON TUCIMIUIMHBI, MOIYIS /
Semester of study

2

IMpepexsusutsl / Prerequisites
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TpymoeMKoCThb B 3a4€THBIX AUHHLAX (KpeanuTax) / 3 3
Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 76/44 76/44
camocTosTeapHOM pabotsl / Academic hour of
students' class work, hours of self-directed learning

TpeboBanus ¥ HOPMBI TEKYILCH U TPOMEKYTOUHOM VYcrHBI ompoc, MHCEMEHHas KOHTpoibHas pabora, | Oral questioning, written assessments, written laboratory
arrecrauuu / Requirements and forms of current and [TuceMeHHBIH 0TYET 1O J1a00PaTOPHBIM paboTaMm, reports, test, individual task
interim certification TECT, UHAUBUIyaJIbHBIC 33 aHUS Exam

OK3ameH
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Crermansaocts / Speciality: Mukpo6uomnorus / Microbiology

buoxumusn

Yuyeonaa nucuumianua «buoxumus» /
Academic discipline «Biochemistry»

Kpatkoe conepxanue yueOHOW AUCIUTUTHHEL, MOJTYJIS
/ Brief summary

buonoruueckas xumusi kak Hayka. CTpyKTypHas
onoxumMus. Merabonnueckass OMOXUMUSL.

Biological chemistry as a science. Structural

biochemistry. Metabolic biochemistry.

dopmupyemsbie kommerenimun / The formed
competences

Hcnonms30BaTh  3HaHHUA  CTPYKTYPHL,  (U3UKO-
XUMHYECKAX  CBOWCTB, IyTed  Merabonu3ma
XUMUYECKUX KOMIIOHEHTOB, BXOJSIIMX B COCTaB
JKUBBIX OPraHW3MOB, MEXaHU3MOB pErysilUd U
B3aUMOCBSI3M  METa0OJMUYECKUX IPOIECCOB IS
pEIICHUs CTaHAAPTHBIX 3a7ad MPo(heCcCUOHATbHOMN
JIEATEIBbHOCTH

To use knowledge of the structure, physicochemical
properties, pathways of metabolism of chemical
components that are part of living organisms,
mechanisms of regulation and interconnection of
metabolic processes to solve standard problems of
professional activity

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

3HATB!

- XMMHYECKHE OCHOBBI  IKU3HEAEATEIbHOCTH,
BKJIIOYAs XUMHYECKOE CTPOCHHE U CBOMICTBa
NPUPOJHBIX COCOVWHEHHH M HMX KOMIUIEKCOB,
OCHOBHBIE IIyTH W  MEXaHU3Mbl  PEryJsiluU
MeTaboIn3Ma, OMOXUMHYECKHE MEXaHU3MBI
peanuzalMd  TeHETHYeCKoW  HMHpOpMauuu;
TEOPETHUECKYI0 W MPAaKTUYECKyI0 3HAYMMOCTb
OMOXUMUH, B3aMMOCBS3b c JIPYTUMHU

€CTECTBEHHBIMU HAYKAMHU; - HOBEHIIINE JOCTUXKEHUS
B oOjacth OHOXMMHUM H TIEPCIEKTUBHI UX
WCTIOIH30BAHUS B PA3IMYHBIX 00JIACTSX HAPOIHOTO
XO3SIMCTBA, MEIULIMHBI, (hapMalluu;

YMETh:
- HCIIOJIL30BATh 3HAHUSA OMOXUMUH IS OOBICHEHNS
BaKHENIIINX (U3HUOJIOTHIECKIX MIPOIIECCOB,

OpOUCXOOAINIME B OpraHax M TKaHAX YCJIOBCKA,
JKHUBOTHBIX, paCTeHHﬁ, MMPOKApHOT KaK B HOPMEC, TaK
" 1IpU BO3HUKHOBCHUHN ITATOJIOTUH; - UCIIOJIB30BaThH

OMOXUMHYECKHE  METOAbI  HCCIENOBAaHUM B
AKCIIEPUMEHTAIBHON ONOJIOTHH;
BIIAJIETD:

- OCHOBHBIMU HpHUEMAMH H3YUCHHA XUMHYECKOT'O
cocTaBa JKHMBBIX OpPraHM3MOB U CTPYKTYPHBIX
0cO00EHHOCTEH OMOJIOrMYECKH aKTHBHBIX BEIECTB; -

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
pathology; - to use biochemical research methods in
experimental biology.

have skills in:

- basic methods of studying the chemical composition of
living organisms and structural features of biologically
active substances; - methods of quantitative and
qualitative determination of natural compounds.
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METOJaMH KOJMYECTBEHHOIO U KaueCTBEHHOI'O
OTIpEICTICHIS TIPUPOTHBIX COCTMHCHHM.

Cemectp n3yueHus y4eOHOW TUCIIMIUTHHBI, MOTYIIS / 3 3
Semester of study

[MpepexBusutsl / Prerequisites - -
TpymoeMKoCTh B 3a4€THBIX SIUHHIAX (KpeanuTax) / 6 6
Credit units

KonndecTBO ayAMTOPHBIX YacCOB M YacOB 100/116 100/116

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

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

YcTHbIH ompoc, 3cce/pedepar, Tect, KOHTPOIBHA
pabota
OK3aMeH

Oral questioning, essay/presentation, test, assessments
Credit
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CreranasaocTs / Speciality: Mukpo6uomorus / Microbiology

Du3n0I0rus pacTeHui

YueoOnas qucuuminHa «@u3noJ0rus pacTeHuin», Moayab «@usuosorus /
Academic discipline «Plant physiology», module «®usuonorus

Kpatkoe conepxanue yueOHOW AUCIUTUTHHEL, MOJTYJIS
/ Brief summary

Beenenue. CtpykTypHO-(DYHKITMOHATBHAS
OpraHu3aius pacTUTEIbHOW KiIeTKH. POTOCHHTES.
Hpixanue pacteHuit. BoaHbelii 0OMEH pacTeHUil.
MuHepanbHOE TUTaHUE pacTeHuil. PocT u pazsutue
pacteHuii. @usnosiorus cTpecca 'y pacTEHUIA.
Bropuunsiii MeTaboIu3M pacTeHUIA.

Introduction. Structural and functional organization of a
plant cell. Photosynthesis. Plant respiration. Water
metabolism of plants. Mineral nutrition of plants. Plant
growth and development. Physiology of stress in plants.
Secondary plant metabolism.

dopmupyemsbie komnerenimu / The formed
competences

XapakTepru3oBaTh OCHOBHBIE ¢dusmnonoro-
OMOXMMHYECKHE TMPOLECCHl  PACTUTENBHBIX |
XKHUBOTHBIX OPraHM3MOB M  MEXaHM3Mbl  HX
perymisuuy JUid pelieHus MpaKTHUYecKuX 3anad B
00JIaCTH 3/IpaBOOXPaHEHUs], CETLCKOT0 X035CTBa

To characterize the main physiological and biochemical
processes of plant and animal organisms and the
mechanisms of their regulation to solve practical
problems in the field of health care and agriculture

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

3HATH:

- CyTh OCHOBHBIX TIOHATHH W TIPOLECCOB,
MPOUCXOJSIINX B PACTUTENBHBIX OpraHU3Max; -
3aKOHOMEPHOCTHU (bYHKIMOHUPOBAHUS
METabOMMUYECKMX CHCTEM M MEXaHU3MBl  HX
perynsiiii B PAacTUTENBHOM  OpraHu3Me; -
NPUHIMIE  (YHKIMOHUPOBAHUS  PACTHTEIHLHOTO
OpraHu3Ma Kak IIeJIOCTHOW CHCTEMbI; - (QU3HKO-
XUMUYECKHE TIOJAXOJBI W METOABI  H3YYCHUS
pacTUTENFHOTO OpraHW3Ma Ha PAa3HBIX YPOBHIX
OpraHM3alluY; - MPOOJIEMBI, TOCTHKEHUSI B 001aCTH
(Gu3noNIOrMM  pPacTeHWH W TEPCIEKTUBBI  HX
WCTIOJNB30BaHMS ISl TIOBBIIICHUS MPOAYKTHBHOCTH
pacTeHuit;

YMETh:

- HCIOJBb30BaTh  OCHOBHBIE  3aKOHOMEPHOCTH
(YHKIIMOHUPOBAHUSI PACTUTEILHBIX OPTaHU3MOB B
KayecTBE HayyHOH OCHOBBI PacTEHHEBOJCTBA,
(apMakonorud U OMOTEXHOJIOTUH; - UCIOIb30BAThH
METOJIBI TEOPETUYECKOTr0 M IKCIEPUMEHTAIHLHOIO
uccieoBanuii B GUTO(OU3ZNONOTHH; - TPOBOJMTH
MTOUCK u CHCTEMaTU3UPOBATh HAYYHYIO
WHPOPMAITUIO o OT/ICTIbHBIM paszzienam

know:

- the essence of the basic concepts and processes
occurring in plant Organisms; - regularities of the
functioning of metabolic systems and the mechanisms of
their regulation in the plant organism; - the principles of
the functioning of the 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.

71




(hm3HoIOTHY PACTCHHUIA,

BIIANIETH:

- OCHOBHBEIMH npueMamMu 00paboTKHu
AKCIIEPUMEHTANBHBIX JaHHBIX; - METOJIaMH OICHKH
mokasareied  (DU3MOJIOTHYECKHX IIPOIECCOB  Ha
pa3HBIX YPOBHSIX OPraHU3AIINH.

Cemectp nzyueHus: y4eOHON TUCIMIUTMHBI, MOAYIS /
Semester of study

4

4

Ipepexsusutsr / Prerequisites

OcHoBrl OoTanuku, CTpyKTypHas
ouoxumus, Metaboanueckas OMOXUMHUS

Fundamentals of Botany, Structural
Biochemistry, Metabolic Biochemistry

TpymoeMKocTh B 3a4€THBIX EIUHHLAX (KpeanuTax) / 6 6
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 112/108 112/108

camocTosTenbHoi pabotsl / 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

Otuer 1o 1abopaTOpHBIM paboTaM, MMChMEHHAS
KOHTpOJIbHAS padoTa, TeCT
OK3ameH

Lab reports, written assessment, test
Exam
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CreranasaocTs / Speciality: Mukpo6uomorus / Microbiology

Du3no/10rus YejJaoBeKa M JKMBOTHBIX

YyeoHnas tucuuminHa «@U3HOIOTHS Ye10BeKa U KHBOTHBIX», MOAYJIb «DH3HOI0THs» /
Academic discipline «<Human and Animal Physiology», module «Physiology»

Kpatkoe conepxanue yueOHOW AUCIUTUTHHEL, MOJTYJIS
/ Brief summary

Beenenue. ®usuonorus BO30OYAMMBIX —TKaHEH.
Heiipo-rymopansHast peryssust (pu3HoI0rHIecKux
¢ynkumii. OOmas  (usMoNorus UEHTPaJIbHOM
HepBHOW  cuctembl.  YactHas  ¢usmonorus
LIEHTPAJIbHOM HEPBHOM cHUCTeMbI. ['OpMOHaNbHAs
perymsmus  GyHkmuii.  BHyTpeHHss  cpena
opranuzma. @OU3HOJIOTHUS  CEPAEUHO-COCYIUCTON
cucteMbl. @uznonoruss abixaHus. DU3HOIOTHUS

mumeBapeHus. OOMEH BEmEeCTB W JHEPTHM.
Ilutanue. @uszuonorus U  TEPMOPETYJISIUAL.
®dusunonorus BBIJIETTUTEIBHBIX IIPOLIECCOB.

@®u3HoNorusl CEHCOPHBIX cHucTeM. DU3HONOrUs
BBICHICH HEPBHOU ACSITEIILHOCTH.

Introduction. Physiology of excitable tissues. Neuro-
humoral regulation of physiological functions. General
physiology of the central nervous system. Particular
physiology of the central nervous system. Hormonal
regulation of functions. Internal environment of the body.
Physiology of the cardiovascular system. Physiology of
respiration. Physiology of digestion. Metabolism of
substances and energy. Nutrition. Physiology and
thermoregulation. Physiology of excretory processes.
Physiology of sensory systems. Physiology of Higher
Nervous Activity.

dopmupyemsbie komnerenimu / The formed
competences

XapakTepru3oBaTh OCHOBHBIE ¢dusmnonoro-
OMOXMMHYECKHE TMPOLECCHl  PaCTUTENBHBIX |
XKHUBOTHBIX OPraHM3MOB M  MEXaHM3Mbl  HX
perynsuuy JUid pelieHusl MpaKTHUYeCKUX 3anad B
00JIaCTH 3/IpaBOOXPaHEHUs], CETLCKOT0 X035CcTBa

To characterize the main physiological and biochemical
processes of plant and animal organisms and the
mechanisms of their regulation to solve practical
problems in the field of health care and agriculture

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

3HATh:
- OCHOBHBIE TEPMHUHBI M TOHITUS aHATOMUU
YeJI0BeKa; - METO/IbI AHATOMHUYECKOTO
WCCIIEIOBAaHNSA; - CTPOEHHE OpPraHoB OIOPHO-
JBUTATENBHOIO ammnapara, IUIIEBAPUTEIbHON U
IBIXaTeTbHOW CHCTEM, MOYEBBIX M  IOJIOBBIX
OpraHoOB,  JHJIOKPUHHBIX  JK€Nie3, CepJedHO-
COCY/IUCTOM CHCTEMBI, OPIaHOB KPOBETBOPEHUS U
MMMYHHOH CHCTEMBI, HEPBHOW CHCTEMBI U OPTraHOB
9yBCTB;

YMETH:
- JJaTb ONMCAaHHUE CTPOCHHUS W IOJIOKEHUS OPraHOB
TeJa 4YelOBEeKa; - ONpeAeNaThb CTPYKTYpHbIE

0COOEHHOCTH OPraHOB TeJIa YEJIOBEKA; - IPUBJIEKATh
3HaHHE CTPYKTYPHO-aHATOMHUYECKMX OCOOEHHOCTEH
OpraHOB JUIsl OIEHKHM WX (DHU3HOJOTHYECKUX

know:

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

be able to:

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

have skills in:
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(GyHKUUH.

BIIAJICTh:

- MOHATUIHBIM anmapaToM aHAaTOMHH YeJOBEKa; -
HaBBIKAMH aHAJIM3a MaKpOIPErapaToB OPraHoB.

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

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

IpepexBusutsl / Prerequisites - -
TpynoeMKoCTh B 3a4€THBIX AUHHLAX (KpeanuTax) / 6 6
Credit units

KosnruecTBO ayIMTOPHBIX YaCOB U YaCOB 112/108 112/108

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

TpeboBarus u GOPMBI TEKYIIEH 1 TPOMEKYTOUHON
arrectanuu / Requirements and forms of current and
interim certification

YcTHbIH ompoc, pedepar, TecT, dcce
OK3aMeH

Oral questioning, presentation, test, essay
Exam
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CreranasaocTs / Speciality: Mukpo6uomorus / Microbiology

KyabTuBMpOBaHHE MHKPOOPTaHU3MOB

Yueonas qucuuminia «KyJbTHBHpPOBaHHE MUKPOOPTaHU3MOB», MOAYJIb «OCHOBBI OMOTEXHOJIOTMH MUKPOOPTaHU3MOBY /
Academic discipline «Cultivation of microorganisms», module «Fundamentals of Biotechnology of Microorganismsy

Kpatkoe conepxanue yueOHOW AUCIUTUTHHEL, MOJTYJIS
/ Brief summary

Hcrtopuueckoe pasBuTue KYJIbTHUBUPOBAHUS
MHUKPOOPTaHU3MOB. AKTYaJbHOCTh INPUMEHEHUS
KyJbTyp MUKpOOpraHu3moB. [TutarensHsle cpeapl U
YCIIOBHS A1l KyJbTUBHPOBAHUS MUKPOOPTaHU3MOB.

Croco6bl ¥ BO3MOXKHOCTH  KYJIBTHBHPOBAHHSA
MHUKPOOPTaHU3MOB. CriocoObl  XpaHeHHs U
MOJJEpIKaHUs KyJIBTYpP MHKPOOPraHU3MOB.

CriocoObl  KyJIbTUBHUPOBAHUS MMMOOMIN30BAaHHBIX
MHUKpOOPraHu3MoB. OCHOBHBIE THITBI 000PYIOBaHUS
JUISL KYJIbTUBUPOBAHHUS MUKPOOPTaHH3MOB.

Historical development of the cultivation of
microorganisms. The relevance of the wuse of
microorganism cultures. Culture media and conditions for
the cultivation of microorganisms. Methods and
possibilities of cultivation of microorganisms. Methods
of storage and maintenance of cultures of
microorganisms. Methods of cultivation of immobilized
microorganisms. Main types of equipment for the
cultivation of microorganisms.

dopmupyemsbie komnerenimu / The formed
competences

[IpyUMEHSATh METO/IBI KYJIBTUBUPOBAHUS a3pPOOHBIX U
aHa’pPOOHBIX MUKPOOPTaHU3MOB, TPUHIUIIBI
MPOMBIIIIJICHHOT'O MONTYYCHUS XO3IMCTBEHHO
LIEHHBIX MPOJIYKTOB MHKPOOHOTO IMPOUCXOXKICHUS
Ui pa3pabOTKU WHHOBAIMOHHBIX MHUKPOOHBIX
OMOTEXHOJIOTUI

To apply methods of cultivation of aerobic and anaerobic
microorganisms, the principles of industrial production of
economically valuable products of microbial origin for
the development of innovative microbial biotechnologies

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

3HATB!

- IPUHUUIOBl COCTABJICHHS IIUTATENBHBIX CpEN,
Ka4yeCTBEHHOE U KOJIMYECTBEHHOE COJIEPIKAHNUE BCEX
HEOOXOIUMBIX MUTATENBHBIX KOMIIOHEHTOB,
00€eCTeYnBaONINX ONTHMAIBHOE Pa3BUTHE KIIETOK
MHKPOOPTaHU3MOB PA3JIUYHOIO IPOUCXOXKACHUS; -
CHOCOOBl  CO3AaHUSI W MOANEPXKAHUS  KYJIBTYD
MHKPOOPTaHU3MOB; - YCJIOBHS KyJbTUBHUPOBAHUS U
TUHAMHKY POCTa MUKPOOHBIX KJIETOK, IPU KOTOPBIX
MOKET OBITh JOCTUTHYTa MaKCUMaJIbHas! IPOIYKLINS
Oromaccel ¥ (WIN) LENEeBOro NPOIYKTa; - OCHOBHBIE
THIIBI KYJBTYPAJIBHBIX CHCTEM, HCIIONb3YyEMBIX B
HACTOsALIEE BPEMs B IIPOMBIIIUIEHHOM IIPOU3BOJICTBE
U 7a0OpaTOpHBIX HCCIEIOBAHUAX; - MPUHLIUIBI
(hyHKIIMOHUPOBAHUS COBPEMEHHOTO 000PY/IOBAHHUS,
IIPUMEHSEMOI0 IIPU KYJIBTHUBUPOBAHUU KYJIBTYP
MHKPOOPTraHU3MOB;

YMETB:

know:

- principles of composition of nutrient media, qualitative
and quantitative content of all necessary nutrient
components that ensure the optimal development of cells
of microorganisms of various origins; - methods of
creating and maintaining cultures of microorganisms; -
cultivation conditions and microbial cell growth
dynamics, under which the maximum production of
biomass and (or) target product can be achieved; - the
main types of culture systems currently used in industrial
production and laboratory research; - principles of
functioning of modern equipment used in the cultivation
of cultures of microorganisms

be able to:

- to use the knowledge gained in the selection of the most
suitable systems and methods of cultivation, based on the
individual characteristics of microbial cells and the goals
of the work carried out; - solve the problems of general
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- HCIIOJIb30BaTh TOJYYCHHBIC 3HAHUS TIPH BEIOOpE
HamboJiee TPUTOAHBIX CHCTEM H  CIIOCOOOB
KyJIbTHBHPOBAHUS, WCXOAS W3 HWHIUBUIYATbHBIX
OCOOCHHOCTEW MUKPOOHBIX KJICTOK U  LeNel
MIPOBOIMMOM paboTHI; - pemrath 3amadu oOmel u
YacTHOH ONITUMH3AITUH mporiecca
KyJIbTHBHPOBAHHUS, - OIPEACIATh KAaueCTBCHHBIC U
KOJMYECTBCHHBIC MMapaMeTpbl pOCTa M Pa3BUTHS
MOMYJISIIIAA ~ MUKPOOPTaHNU3MOB; MIPUMEHSITh
MCTOAbl CHUHXPOHU3ALUN MI/IKpO6HI>IX KJICTOK; -
MIPOTHO3MPOBATH MPEATOJIaracMbIi BBIXOT IPOIIecca

B COOTBETCTBHM C BBIOPaHHBIM  CIIOCOOOM
KyJbTUBUPOBAHHUS

BJIAJIETh:

- OCHOBHBIMHU HaBBIKAMU paboTHI c

MUKPOOPIraHU3MaMHU; - METOJaMU KYJIbTUBUPOBAHUS
MHUKPOOPraHu3MOB pPA3JIMYHBIX TAKCOHOMHYCCKHX
TpyI1iIl; - METOJaMU HCITIOJIB30BAaHUS
MUKPOOPIraHU3MOB B HaYYHBIX HCCJICIAOBAHHUAX H
MIPOMBIINIJICHHBIX TEXHOJIOTUAX.

and specific optimization of the cultivation process; - to
determine the qualitative and quantitative parameters of
the growth and development of the population of
microorganisms; - Apply microbial cell synchronization
techniques - Predict the expected yield of the process
according to the selected cultivation method

have skills in:

- basic skills of working with microorganisms; - methods
of cultivation of microorganisms of various taxonomic
groups; - methods of using microorganisms in scientific
research and industrial technologies.

CeMecTp u3ydeHus: y4eOHOM JTUCIIMITIUHBI, MOIYJIS /
Semester of study

3

3

IpepexBusutsl / Prerequisites

BBGILQHI/IG B CIICIUAJIBHOCTD

Introduction to the Specialty

TpynoeMKoCTh B 3a4€THBIX eAHAIIAX (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 TPOMEKYTOUHOMH
arrecraumu / Requirements and forms of current and
interim certification

YCTHBII U MMCBMEHHBIN ONPOC, KOHTPOJIBHBIE
paboThI
3auer

Oral and written questioning, ssessments
Credit
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CreranasaocTs / Speciality: Mukpo6uomorus / Microbiology

Muxpo6nbie 00beKThI B 0HOTEXHOJIOTHH

Yueonas qucuuninHa « MUKpoOHbIe 00beKThI B OHOTEXHOJI0THI», MOAYJIb «OCHOBBI OMOTEXHOJIOTHH MUKPOOPTraHU3MOB /
Academic discipline «Microbial Objects in Biotechnology», module «Fundamentals of Biotechnology of Microorganisms»

Kpatkoe conepxanue yueOHOW AUCIUTUTHHEL, MOJTYJIS
/ Brief summary

Brenenue. CtpykTypHO-(DYHKITMOHATHHBIE
O0COOCHHOCTH OpTaHU3allii MUKPOOPTAaHU3MOB Kak
00BeKTOB OMOTeXHOJIOTHY. [IpakTHUECKN 3HAUNMBIC
MeTa0OIHMThI KIIETOK MUKPOOpraHu3MoB. [IpuHIHITEI
T€HHOW MH)XEHEPUU MUKPOOPTaHU3MOB. [IpuHIIUTIBI
KIIETOYHOU WH)XECHEPHH MHUKPOOPTaHU3MOB.
OcHOBHBIC TpeOOBaHUS M MPHHIMIILI OTOOpPA
OMOTEXHOIOTUIECKH 3HAYUMBIX MUKPOOPTaHIU3MOB.

Introduction. Structural and functional features of the
organization of microorganisms as objects of
biotechnology. Practically significant metabolites of
microorganism cells. Principles of genetic engineering of
microorganisms. Principles of cell engineering of
microorganisms. Basic requirements and principles for
the selection of biotechnologically significant
microorganisms. The main directions of the use of

OCHOBHEIE HarpaBJICHHs HCIONB30BaHus | Microorganisms and their waste products in industrial
MHUKPOOPTaHU3MOB u MPOAYKTOB ux | production.
KHU3HEICATEIbHOCTH B HPOMBIILIICHHOM
MPOU3BOJICTBE.

dopmupyemsbie kommerenimun / The formed IpuMeHsATh METOMIBI KYJIBTUBHPOBaHHs adpoOHbIX u | TO apply methods of cultivation of aerobic and anaerobic

competences aHa’POOHBIX MHUKPOOPTaHH3MOB, OpUHIMOBL | Microorganisms, the principles of industrial production of
MPOMBIIUICHHOTO TOJTy4YeHHs X03siicTBeHHO 1IeHHbIX | economically valuable products of microbial origin for
NpPOAYKTOB ~ MHKpoOHOro mnpoucxoxaenus st | the development of innovative microbial biotechnologies
pa3paboTku WHHOBAIMOHHBIX MHKPOOHBIX
OMOTEXHOJIOTHIA

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

Learning outcomes (know, be able to, have skills in) - crTpykrypHO-(QyHKIIMOHAIbHBIE — ocoberHocTH | - Structural and functional features of the organization of
opranm3aimu ~ o0bekTOB  OmorexHojoruu; - | biotechnology objects; - the main practically significant

OCHOBHBIC TIIPAKTHYCCKHU 3HAYMMbBIC METa0OTUTEI
KJICTOK MHUKPOOPraHMW3MOB; - INPUHIOUIIBI CCIICKIIUN

IIPOJYLIEHTOB OHMOJIOTHYECKU AKTUBHBIX
COEIMHCHMIA; INPUHLUIOBl TE€HHOM WH)XEHEPUU
MUKpPOOPraHU3MOB; - MPHUHLUIBl  KJIETOYHOH
WHXEHEPUU MHKPOOPraHU3MOB; OCHOBHBIE

HaIPaBJICHUS MCIOJb30BaHUSI MHKPOOPIaHHU3MOB B
MIPOMBINIJICHHOM TPOU3BO/ICTBE.

YMETh:

- aHAJIM3MPOBATH NMPAKTHYECKH IOJIE3HBIE CBOMCTBA
OOBEKTOB  OHOTEXHOJIOTHHM; -  HCIIOJIb30BaTh
MIPUHIIUIIBL, JIS)KAIUE B OCHOBE YITyUIlIEHUS CBOCTB
00BEKTOB OWOTEXHOJIOTHH, - JaBaTh OIICHKY

metabolites of microorganism cells; - principles of
selection of producers of biologically active compounds;
- Principles of genetic engineering of microorganisms; -
principles of cell engineering of microorganisms; The
main directions of the use of microorganisms in industrial
production.

be able to:

- to analyze the practical useful properties of
biotechnology objects; - to use the principles underlying
the improvement of the properties of biotechnology
objects; - evaluate existing production processes and
suggest possible ways to improve them.

have skills in:
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CYIIIECTBYIOIIMM MPOU3BOJACTBEHHBIM TIporieccaM U | - System and comparative analysis. - research skills. -
IpeIaraTh BO3MOKHBIE nyTH ux | interdisciplinary approach to problem solving.
YCOBEPLIEHCTBOBAHUA.
BJIaACTh:
- CHCTEMHBIM H CPaBHHUTCIBHBIM aHAJINU30M. -
HUCCJICA0BATCIBCKUMHAU HAaBBIKAMU. -
MCKIUCHUIUIMHAPHBIM MOAXOAO0M IIpU PCIICHUUN
mpobIeM.
Cemectp n3yueHus: y4eOHOW TUCIIMTUTMHBI, MOJTYIIS / 3 3
Semester of study
[MpepexBusuts / Prerequisites KysabTuBHpOBaHHE MUKPOOPTaHH3MOB, Microorganism Culture, Industrial Microbiology
[IpoMbInuTeHHAsS MEKPOOHOIOTHS
TpynoeMKoCTh B 3a4€THBIX eAMHALIAX (KpeanuTax) / 3 3
Credit units
KonruecTBO ayIMTOPHBIX YAaCOB U YaCOB 60/48 60/48
camocTosTenbpHoi pabotsl / Academic hour of
students' class work, hours of self-directed learning
TpeboBanus 1 GOPMBI TEKYIIIEH U MTPOMEKYTOUHOMN VY CTHBIN OMpoc, KOHTPONIbHAs paboTa, TeCT, Oral questioning, assessment, presentation, interview
arrectanuu / Requirements and forms of current and pedepar, cobecenoBanne Credit
interim certification 3auer
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DyHAaMeHTAJbHbIE H NPUKJIAJHbIE ACMEKThl MUKPOOHBIX OMOTEXHOI0r Hii

CreranasaocTs / Speciality: Mukpo6uomorus / Microbiology

YueoOnas qucuuminia «OyHaaMeHTAIbHbIE H MPUKJIATHbIE ACMEKTbl MUKPOOHBIX OMOTEXHOJI0Iuii», MOAYJIb «OCHOBBI OMOTEXHOJIOTHHU

MHKPOOPTraHU3MOBY /

Academic discipline «Fundamental and Applied Aspects of Microbial Biotechnologies», module «Fundamentals of Biotechnology of Microorganismsy

Kpatkoe conepxanue y4eOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

Brenenme. Ucropmst OmorexHomoruum. OOBEKTHI
OuorexHoyoruu. [IpUHIUIIBI TEHHOW WHXCHEPUHU.
BuoTtexHoMOrnUYecKuii mporece.

Introduction. History of Biotechnology. Objects of
biotechnology. Principles of genetic engineering.
Biotechnological process.

dopmupyemsbie kommerenimu / The formed

[IpumMeHsITE METOABI KYIBTHUBUPOBAHUS a3POOHBIX H

To apply methods of cultivation of aerobic and anaerobic

competences aHa’pPOOHBIX MHKPOOPTaHH3MOB, OpHHIMIOBL | Microorganisms, the principles of industrial production of
MPOMBIIUICHHOTO TOJTy4YeHHs X03siicTBeHHO IIeHHbIX | economically valuable products of microbial origin for
NPOAYKTOB  MHUKpoOHOro mpoucxoxaeHus s | the development of innovative microbial biotechnologies
pa3paboTku WHHOBAIIMOHHBIX MUKPOOHBIX
OMOTEXHOJIOTHIA

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

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

- HACTOPHUIO OTKPHITHH W W300pETEeHUl, KOTOpHIC
JIETTTH B OCHOBY OHMOTEXHOJIOTHH; - TpeOOBaHWS,
MpeabsBsieMble K O0bEKTY OMOTEXHOJIOTHYECKOTO

mpolecca; - TEOPETUUECKUE OCHOBBI
OMOTEXHOJIOTUH; - MPUHLIUTIBI CEJIEKINH
MIPOJYLIEHTOB; - TEOpEeTUIECKHE OCHOBBI
TeHEeTUYECKOU WH)XEHEPUU; - 3Tarbl
OMOTEXHOJIOTHUECKOT0  IpoLlecca; -  CIIOCOOBI
OYHCTKM M  XpaHEHUs OHOTEXHOJOTMYECKOTO
MIPOJYKTa;

YMETh:

- AHAJIM3UPOBATH JOCTIDKEHMS (PYHIAMEHTAIbHBIX
OMOJIOTUYECKUX HAYK JIJIs TOMCKA BO3MOXKHOCTEH HX
MPAKTHYECKOTO  TMPHUMEHEHUs;  -TIOJIh30BAThCA
METOJI0JIOTUEN OMOTEXHOJIOTHYECKOTO
HCCIIEIOBAaHMSI M HCIIONB30BaTh UX Npu pabore Ha
OMOTEXHOJIOTHYECKOM MIPOU3BO/ICTBE; -
WCIIONIb30BaTh  KJIACCUUECKHE M COBPEMEHHBIE
METO/IBI TEHETUYECKOTO KOHCTPYHPOBaHMUS
IITAMMOB-TIPOJTYIICHTOB OWOJIOTHYECKH aKTHBHBIX
BEUIECTB;, - YMETb WCIOJb30BATh DPA3TUIHbIC
CHOCcOOBI BO3JCHCTBHUSI Ha MPOLYLEHTOB C IIEJIbIO
yBenudeHns 3¢ (EKTHBHOCTH TPOU3BOJCTBEHHOTO

- the history of discoveries and inventions that formed the
basis of biotechnology; - requirements for the object of
the biotechnological process; - theoretical foundations of
biotechnology; - principles of selection of producers; -
theoretical foundations of genetic engineering; - Stages of
the biotechnological process; - methods of purification
and storage of a biotechnological product;

be able to:

- to analyze the achievements of fundamental biological
sciences for

search for opportunities for their practical application;

- use the methodology of biotechnological research and
use them when working in biotechnological production;
- to use classical and modern methods of genetic design
of strains producing biologically active substances;

- be able to use various ways of influencing producers
with

To increase the efficiency of the production process:

- plan the technological process taking into account the
physiological and biochemical characteristics of the
producer;

have skills in:
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mporecca: -  OCYHICCTBIISITH  IUIAHUPOBAHUE
TEXHOJIOTHYECKOT'0 TPOIIEcca C y4eTOM (PH3HOJIOTO-
OMOXMMHUYECKUX OCOOCHHOCTEH TPOIYIICHTA;
BIIAJIETh:

- MeTogaMu 0TOOpa OMOTEXHOIOTHIESCKH 3HATMMBIX
00BEKTOB /IS KCIIOJIb30BaHMS UX B IIPOMBIIILICHHOM
MPOU3BOJCTBE;, - METOJUYCCKUMH IIOJXO0JIaMHU,
JIKAMUMH B OCHOBE  YIIYYIICHUS  CBOWCTB
MIPOJYIIEHTOB KaK 00hEKTOB OMOTEXHOJIOTHHL.

- methods of selection of biotechnologically significant
objects for their use in industrial production;

- methodological  approaches underlying  the
improvement of the properties of

producers as objects of biotechnology.

CemecTp nzydeHus: yaeOHOM JUCIUITITNHBI, MOTYIIS /
Semester of study

4

4

IMpepexsusutsl / Prerequisites

CTpyKTypHas OpraHu3anusi KJIeTOK
MHUKPOOPTaHu3MoB, Puznonorus
MHUKPOOPraHu3MoB, MoJieKynspHas 0aKTepHOJIOTHS

Molecular bacteriology, Physiology of microorganisms,
Structural organization of microorganism cells

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

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

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

YCTHBIH OIpoc, 0TYET 1O Ja00paTOPHBIM padoTam,
3cce
3auer

Oral questioning, lab reports, essay
Credit
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CreranasaocTs / Speciality: Mukpo6uomorus / Microbiology

ITpombiieHHAss MUKPOOHOJIOTUA

Yuyeonas nucunminaa «[IpoMblieHHAS MEUKPOOHOJIOTHS», MOAY.JIb «OCHOBBI GHOTEXHOJIOTHH MUKPOOPTaHU3MOBY /
Academic discipline «Industrial Microbiology», module «Fundamentals of Biotechnology of Microorganismsy

Kpatkoe conepxanue yueOHOW AUCIUTUTHHEL, MOJTYJIS
/ Brief summary

OCHOBEI MI/IKp06I/IOJ'IOFI/I1{CCK0FO IMpoOU3BOJCTBA.
HpOMBIH_U'ICHHOC HCII0OJIb30BAaHNC
MI/IKpO6I/IOJ'IOl"I/IIIeCKI/IX IpoucCCOB.

Fundamentals of Microbiological Production. Industrial
use of microbiological processes.

dopmupyemsie komnerenimu / The formed
competences

[IpuMeHSATh METOJIbI KYJIbTUBUPOBAHUS a3POOHBIX
aHa’POOHBIX MHKPOOPraHU3MOB, MIPUHIIUIIBI
MPOMBIIIITICHHOT'O MONTYYCHUS XO3IMCTBEHHO
IIEHHBIX HpOIlyKTOB MI/IKpO6HOFO HpOI/ICXO)KZ[CHI/ISI
Ui pa3pabOTKU WHHOBAIMOHHBIX MHUKPOOHBIX
OMOTEXHOJIOTHH

To apply methods of cultivation of aerobic and anaerobic
microorganisms, the principles of industrial production of
economically valuable products of microbial origin for
the development of innovative microbial biotechnologies

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

3HATD:
- CIIOCOOBI CO3MaHUSA W TOJJICPKAHUSA KYJIBTYP
MHKpPOOPTaHU3MOB TPOIYIEHTOB; - (DHU3HOIOTO-
OHMOXHMMHYECKHE CBOMCTBA BayKHEHIITHX
MHUKPOOPraHU3MOB, NIPUMEHIEMBIX B
MHUKPOOHOJIOTUYECKOM TPOU3BOJICTBE; - OCHOBHBIC
CyOCTpaThl, HCIIONB3YEMbIE JUIsI TMPOMBIILIEHHOTO
Ky.III)TI/IBI/IpOBaHI/IH MHKpOOpI‘aHI/ISMOB, HpI/IHHI/IHBI
COCTaBJICHUS IIUTATCIBHBIX cpeL[; - cragnuu
MUKpPOOMOIIOTUYECKOTO  TPOU3BOJACTBA; 3 -
OCHOBHBIC THUITBI U TIPUHIUIBI (PYHKIMOHUPOBAHUS
COBPEMEHHOTO OOOpPYIOBaHMs, HCIOIB3YEMOTO B
HpOMLIHIJIeHHOM MI/IKpO6I/IOHOFI/I‘IeCKOM
MIPOM3BOJICTBE; - OCHOBBI TEXHOJOTHH TOTYYESHHS
BOKHEUIITNX MPOIYKTOB MUKPOOHOTO CHHTE3a IS
pa3J'II/I‘-IHI)IX OTpacneﬁ HpOMI)IIlIHeHHOCTI/I nu
CEJNIbCKOTO  XO3SIICTBA; - OCHOBHI Pa3pabOTKH
HOPMAaTUBHBIX JIOKyMEHTOB Ha
MUKpPOOHOJIOTUYECKYIO0 TPOAYKIHIO; - TEXHUKY
Oe3omacHoCTH Ha MUKPOOHOIIOTUIECKIX
npousBojcTBax$

YMETB:

- HNCIIOJIB30BaATh HOJIyT-IeHHBIe 3HAHUSA HpI/I
XapaKTePUCTUKE KYJIbTYypPaAITbHO-MOP(OIOTrHISCKUX
" (U3N0IOT0-OMOXUMHUECKUX CBOMCTB

know:

- methods for creating and maintaining cultures of
microorganisms  producers; physiological and
biochemical properties of the most important
microorganisms used in microbiological production; - the
main substrates used for the industrial cultivation of
microorganisms, the principles of composing nutrient
media; - stages of microbiological production; 3 - the
main types and principles of functioning of modern
equipment used in industrial microbiological production;
- Fundamentals of technology for obtaining the most
important products of microbial synthesis for various
industries and agriculture; - the basics of the development
of regulatory documents for microbiological products; -
safety precautions at microbiological production.

be able to:

- to use the knowledge gained in characterizing the
cultural-morphological and physiological-biochemical
properties of microorganisms-producers; - to determine
the qualitative and quantitative parameters of growth and
development of cultures of microorganisms; - choose the
method of cultivation of microorganisms depending on
the their properties and production goals; - predict the
estimated yield of the product in accordance with the
selected method of cultivation of the microorganism.

81




MHUKPOOPraHu3MoOB TIPOAYLUCHTOB; - OIIPCACIATH
Ka4E€CTBCHHBIE M KOJMYCCTBCHHBIC IIapaMETPBI
pocCTa U pPa3BUTUA KYJIbTYP MHUKPOOPraHU3MOB; -

BEIOMpATh crnoco0 KYJIbTHUBHUPOBAHUS
MHKpPOOPTaHU3MOB B 3aBHCHMOCTH OT X CBOMCTB H
Leieil  MPOW3BOICTBA; MPOTHO3UPOBATH
MpearnonaraeéMblii BBIXOA MPOAYKTa B COOTBETCTBUU
C BBIOpaHHBIM  CIOCOOOM  KYJITHBHPOBaHUS
MHKpPOOpTraHU3Ma.

BIIAJICTh:

- OCHOBHBIMH METOJaMH HJCHTH(QHUKAIMH U
KYJIETUBUPOBAaHHUSI MUKPOOPTaHU3MOB,;

- MpUeMaMH pemeHus 3amad oOmedl W JacTHOU
ONTUMM3ALUHI TEXHOJOIMUYECKOI0 MpoLecca.

have skills in:

- basic methods of identification and cultivation of
microorganisms; - methods of solving problems of
general and specific optimization of the technological
process.

Cemectp nzyueHust y4eOHON TUCIIMIUTMHBI, MOIYJIS /
Semester of study

4

4

IMpepexsusutsl / Prerequisites

CucremaTnka MUKpOOPraHu3mMoB, CTpyKTypHast
OopraHu3anus KJIeTOK MUKpOOPTaHU3MOB,
®U3HONOrUsl MUKPOOPTaHU3MOB, CTPYKTypHast

Systematics of microorganisms, Structural organization
of microorganism cells, Physiology of microorganisms,
Structural biochemistry, Metabolic biochemistry,

ouoxumus, Metabonnueckas Onoxumus, I eHeTHKa Genetics
TpymoeMKoCTh B 3a4€THBIX eUHHIAX (KpeanuTax) / 3 3
Credit units
KonmuaecTBO ayTMTOPHBIX YacOB U 9acOB 46/62 46/62

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

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

YCTHBIH OIPOC, OTYET 10 J1abopaTOPHBIM paboTam,
MUCbMEHHAs KOHTPOJIbHAs paboTa, pedepar, TecT
3auer

Oral questioning, lab reports, written assessment,
presentation, test
Credit
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Buojiornyeckas craTucTHKA (HET MPOrpaMmabi)

Crermansaocts / Speciality: Mukpo6uomorus / Microbiology
YueOHas JucuuIInHAa «BHoIoruyeckas CTaTUCTHKAY, MoayJb «brnocTaTucTHKA U CHCTEMHAsA ounoJsiorus /
Academic discipline «Biological statistics», module «Biostatistics and Systems Biology»

Kpatkoe conepxanue yueOHOW AUCIUTUTHHEL, MOJTYJIS
/ Brief summary

dopmupyemsbie kommerenimun / The formed
competences

Pemrate crammapTHbIe 3amaun IpodecCHOHATBHON
JIESATEeIbHOCTU Ha OCHOBE MIPUMEHEHUS
“H(OPMAITMOHHO-KOMMYHHUKAITHOHHBIX
TEXHOJIOTUH.

Hcnonp30BaTh METOABI CTATHCTHYECKOTO aHaIn3a
6I/IOJIOFI/I‘ICCKI/IX JaHHBIX, TPUHOUIIBI ITOCTPOCHUA
MaTeMaTHYECKUX MOJelieli OMOIOTHYECKUX CHCTEM,
COBPCMCHHBIC IIporpaMMHBIC CpeacTBa JJIsL
00pabOTKH OOJIBIIIMX MacCHBOB OHMOJIOIMYECKUX
JTAHHBIX

To solve standard tasks of professional activity based on
the use of information and communication technologies.
Use methods of statistical analysis of biological data,
principles of building mathematical models of biological
systems, modern software for processing large arrays of
biological data

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

Know:

Be able to:

Have skills in:

Cemectp nzyueHus y4eOHON TUCIMIUIMHBI, MOLYIS /
Semester of study

IpepexBusutsl / Prerequisites

TpynoeMKoCTh B 3aUeTHBIX eAMHHLIAX (KpeauTax) /
Credit units

KomnaectBo AyAUTOPHBIX 4aCOB U 4aCOB
camocTosTeapHOoM pabotsr / Academic hour of
students' class work, hours of self-directed learning

52/56

52/56

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

3auer

Credit
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CreranasaocTs / Speciality: Mukpo6uomorus / Microbiology

BBeneHue B cUCTEMHYI0 OHOJIOTHIO

Yyeonasi nucummuinna «BBegenue B CHCTEMHYIO OMOJIOTHI0», MOY b « BHOCTaTHCTHKA M CHCTeMHAasi GHOJIOTHSD» /
Academic discipline «Introduction to Systems Biology», module «Biostatistics and Systems Biology»

Kpatkoe conepxanue yueOHOW AUCIUTUTHHEL, MOJTYJIS
/ Brief summary

Beenenue. IlpenMer cucTteMHOW OHWONOTHH —
OMOJIOTHUECKHE CHCTEMBI. MopaenupoBaHue —
OCHOBHOM METOJ] U3yUeHUS] OMOJIOTUICCKUX CUCTEM.
bazoBeie Momenm B Ouwonorun. [Ipumepsr
MOJCITHPOBAHUS CIIOKHBIX OMOJIOTHICCKUX CHCTEM.

Introduction. The subject of systems biology is biological
systems. Modeling is the main method of studying
biological systems. Basic Models in Biology. Examples
of modeling complex biological systems.

dopmupyemsbie kommerenimun / The formed
competences

Pemarp cranmaptHble 33amadn TPOQECCHOHAIBHOM
JeSTeNbHOCTU Ha OCHOBE MIPUMEHEHUS
WHPOPMALTMOHHO-KOMMYHHUKAITHOHHBIX
TEXHOJIOTHH.

Hcnonp3oBaTh METOABI CTaTUCTHYECKOTO aHaIM3a
OMOJIOrHYECKUX JaHHBIX, TPUHOUIIBI ITOCTPOCHUA
MaTeMaTHYECKUX MOJeiel OMOIOTHYECKUX CUCTEM,

To solve standard tasks of professional activity based on
the use of information and communication technologies.
Use methods of statistical analysis of biological data,
principles of building mathematical models of biological
systems, modern software for processing large arrays of
biological data

COBPEMEHHBIE  IPOTPAaMMHBIE  CPEACTBA IS
00pabOTKH OOJIBIIMX MacCCHBOB OHMOJIOTHMYECKUX
JaHHBIX

Pe3ynbrarsel 00y4eHus (3HATh, yMETh, BIIAIETh) / 3HATh: know:

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

- OCHOBHBIC MPHHIHUIBI CHCTEMHOrO IOAX0JIa B
OMOJIOTMM, THIBI OHOJOTHMUECKUX CHUCTEM, UX
XapaKTePUCTUKH, - OCOOCHHOCTH OMOJOTHYECKOi
nH(pOpMaluu, BUIBI U CIOCOOBI €€ aHalu3a; -
MPHUHIIUIIBL TIOCTPOSHUSI MOJIeNIel OHOJOTMUECKUX
CHUCTEM, THIIBI MOJEIEH, HUX OCOOEHHOCTH, -
OCHOBHBIC  BHJIBI MaTeMaTHYEeCKUX  MOJEJeH,
CHOCOOBI HMX TMOCTPOCHHMS U HCCICHAOBaHUS; -
cneruduky MOJTyYEHHUS OumosormuecKon
nH(popMaluu W3 OONBIIUX MacCHBOB JIaHHBIX,
CYIIECTBYIOIIUE JIsl STOTO CPEJICTBA;

YMETh:

- IPOBOJIUTH TIEPBUYHOE PEAAKTUPOBAHKE U aHAIIU3
OMOJIOTMYECKUX  JaHHBIX; -  KCIIOJIB30BaTh
MpPOCTEHIlINEe  OMUCATENIbHbIE  PErPeCCHOHHBIC
MOJIEJIH; - UCIIOJIb30BaTh M3BECTHBIC KHHETUYCCKHUE
MOJIeTTH OMOJIOTUYECKUX IPOIECCOB; - COCTaBIAThH
Ha OCHOBE COOTBETCTBYIOIIETO MAaTEMaTHUYECKOTO

- the basic principles of the systems approach in biology,
types of biological systems, their characteristics; -
features of biological information, types and methods of
its analysis; - principles of building models of biological
systems, types of models, their features; - the main types
of mathematical models, methods of their construction
and research; - the specifics of obtaining biological
information from large data arrays, the means existing for
this;

be able to:

- carry out primary editing and analysis of biological data;
- use the simplest descriptive regression models; - Use
known kinetic models of biological processes; - to
compile simple kinetic models on the basis of the
appropriate mathematical apparatus;

have skills in:

- scientific terminology of this branch of science; - stable
skills of rational use of methods of primary analysis of
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anmnapara MpoCThie KHHETUYSCKHUE MOJICIIH;
BIIAJIETh:

- HAyYHOW TEPMHUHOJIOTHEH TAHHOTO pa3Jiena HayKu;
- YCTOMYMBHIMH  HaBBIKAMH  PAIMOHAILHOTO
WCTIONB30BaHMST METOJIOB TEPBHYHOTO  aHAIN3a
Oomostorndeckoii  WH(pOpMAaIy; 0a30BEIMHU
HaBBIKAMHU W YMCHUSMU NMPUMCHCHUS aJIEKBATHOTO
MaTEeMaTHUYECKOr0  ammapara JJisi  OCTPOSHUS
MoJiesiel OMOIOTHYEeCKUX CHCTEM

biological information; - basic skills and abilities to use
adequate mathematical apparatus to build models of
biological systems

CemecTp n3ydeHus: yaeOHOW TUCTIMILTUHBI, MOIYJIS /
Semester of study

5

5

IMpepexsusutsl / Prerequisites

Bricmas matemaTrnka, @u3nka, IKOJIOTHI U
paMoHaNbHOE PUPOAONIOIH30BAHIE,
MounekyinsipHasi OHOJIOTHS

Higher Mathematics, Physics, Ecology and
Environmental Management, Molecular Biology

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

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

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

Ot4er 1o 1abopaTOpHBIM paboTaM, MMChbMEHHAS
KOHTPOJIbHAS paboTa
DK3amMeH

Lab reports, written assessment
Exam

85




CreranasaocTs / Speciality: Mukpo6uomorus / Microbiology

IK0JIOTHSI MUKPOOPTaHU3MOB

Y4yeOHas TMCHUILUIMHA «IKOJIOTUSI MUKPOOPTraHU3MOB», MOAYJIb «JKOJIOTHSI MUKPOOPTaHU3MOBY /
Academic discipline «Ecology of microorganismsy», module «Ecology of microorganismsy»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

OCHOBHBIC TIOHSTHUS HKOJOTHU MUKPOOPTAaHU3MOB.
Ucrtopust ¢dopmMupoBaHUs W pPa3BUTHS IKOJOTHH
MHKpPOOPTaHN3MOB. OcHOBBI ayTIKOJIOTHH.
Brigenenue MHUKpPOOPTraHU3MOB U3 OKpY’KaroLIeh

cpensbl. MeTtos! yueTa YHUCIIEHHOCTH
MHUKpPOOPTaHM3MOB B BOJHOW cpele, IIOYBE,
BO3IYIIHOU cpene. Meroabl HU3y4YEHUS

MHKPOOPTraHU3MOB B  €CTECTBEHHBIX  YCIOBMSX
obutaHus. MolleKyIsipHbIE METOJBl B 3KOJOTHH
MHUKpPOOPTraHU3MOB. Bnusaue ¢duznuecKkux
(dakTOpoB Ha  MHKpDOOpPraHWU3MBL  Brnwmsxue
XUMUYECKUX (PaKTOPOB HA MUKPOOPTaHHU3MBI.

Basic Concepts of Ecology of Microorganisms. History
of the formation and development of the ecology of
microorganisms. Fundamentals of autecology. Isolation
of microorganisms from the environment. Methods of
accounting for the number of microorganisms in the
aquatic environment, soil, air. Methods of studying
microorganisms in natural habitats. Molecular methods in
the ecology of microorganisms. Influence of physical
factors on microorganisms. Influence of chemical factors
on microorganisms.

dopmupyemsbie kommerenimun / The formed

Hcmonp30oBarh 3HaAHHE TCOPETUYECCKUX  OCHOB

To use knowledge of the theoretical foundations of

competences ayTIKOJIOTHH, CHHIKOJIOTHH, CUCTEMHO# skosorum | autecology,  synecology, system  ecology  of
MHKPOOPTraHU3MOB Opd  peIIeHUH 3amad | microorganisms in solving problems of rational nature
PalMOHAJIbHOI'O IIPUPOAOII0Ib30BAHUS management

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

Learning outcomes (know, be able to, have skills in) - ohdekrtr, okaspiBaembie ¢usmueckumu u | - effects of physical and chemical factors on
XUMHYECKUMH (haKTopamMu, HA MUKPOOpPraHU3MbIL; - | microorganisms; - Mechanisms of response of
MEXaHM3MBl ~ OTBETa  MHKPOOPTraHM3MOB  Ha | microorganisms to  environmental  stressors;, -

CTPECCOBBIE BO3JCHCTBUS OKpYXKaIOLIEH cpenbl; -
¢uznonorHYeckue TPyInbl MUKPOOPTaHU3MOB IO
OTHOUICHUIO K Pa3IMYHBIM (PaKTOpPaM CpPeJibl;

YMETh:
-  BBIABUTATh OOOCHOBAHHBIE THIIOTE3BI UL
00BsACHEHUA HaAOJIFOTaeMBIX OHOJIOTMYECKUX

SIBICHUH W BBIOUPATh aJCKBATHBIC METOJBI IS
MPOBEPKU DTUX THIOTE3; - MPUMEHSITh 3HAHUS O
BIMSIHUN (PH3MYECKMX M XUMHUYECKUX (PAaKTOPOB Ha
MHUKPOOPTaHU3MbI JUTS TUTAHUPOBAHUS u
OCYIIIECTBIICHUS MCCIICIOBAHNH, HAMPABICHHBIX HA
peleHre pasHOOOpasHBIX MPAKTHYECKUX 3a1ad B
9KOJIOTHHM MUKPOOPTaHM3MOB, CETBCKOTO XO3SHCTBA,
OMOTEXHOJIOTHH;

physiological groups of microorganisms in relation to
various environmental factors;

be able to:

- to put forward reasonable hypotheses to explain the
observed biological phenomena and to choose adequate
methods for testing these hypotheses; - to apply
knowledge about the influence of physical and chemical
factors on microorganisms for planning and
implementing research aimed at solving various practical
problems in the ecology of microorganisms, agriculture,
biotechnology;

have skills in:
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BIIAJIETh:
- TEPMHUHOJIOTHEH, UCIOJB3YIOLIEHCS B U3y4aeMoil
TUCHUIIMHE, -  HaBbIKAMM  IOHMMaHUSA |
KpUTHYECKOTO aHalu3a Hay4YHOH JIMTEpaTyphl B
00J1aCTH 9KOJIOTMH MHUKPOOPTaHU3MOB.

- the terminology used in the discipline being studied; -
skills of understanding and critical analysis of scientific
literature in the field of ecology of microorganisms.

CemecTp nzydeHus: yaeOHOM JUCIUITIINHBI, MOTYJIS /
Semester of study

6

6

[MpepexBusutsl / Prerequisites

CTpyKTypHas opraHuzanus KiIeToK
MHUKPOOPTraHu3MoB, Pu3nonorus
MHKPOOPTraHu3MoB, CucTeMaTuka

MUKpPOOPTraHU3MOB, [ 'eHeTHKa MUKPOOPTaHNU3MOB,
KynpTuBHpOBaHHE MUKPOOPTaHU3MOB,
B3anMooTHOIIEHUS MUKPOOPTaHU3MOB C APYTHUMU

Structural organization of microorganism cells,
Physiology of microorganisms, Systematics of
microorganisms, Genetics of microorganisms,
Cultivation of microorganisms, Relationships of
microorganisms with other organisms

OpraHu3MaMu
TpymoeMKoCTh B 3a4€THBIX SIUHHLAX (KpeanuTax) / 3 3
Credit units

KosnruecTBO 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 U TPOMEKYTOUHON
arrectanuu / Requirements and forms of current and
interim certification

Omnpoc, TeCT, KOJUIOKBUYM, MUCbMEHHAs
KOHTPOJIbHAS paboTa, 3¢Ce, OTUYETHI MO
J1a00paTOPHBIM paboTaM
DK3aMeH

Questioning, test, colloquium, written assessment, essay,
lab reports
Exam

87




B3anMooTHOIIEHUSI MUKPOOPTaHU3MOB C APYTHMH OPraHu3MaMu

CreranasaocTs / Speciality: Mukpo6uomorus / Microbiology

YueOHas qucuuninHa «B3auMooTHOIIEHNS] MUKPOOPTraHU3MOB € IPYTUMHU OPraHU3MaMMI», MOAYJIb «JKOJIOTUsl MUKPOOPTaHU3MOB /
Academic discipline «Relationships of microorganisms with other organisms», module «Ecology of microorganisms

Kpatkoe conepxanue yueOHOW AUCIUTUTHHEL, MOJTYJIS

OcHoBHBIC TOHATHS. THUITBI B3aUMOICHCTBUNA MEXKITY

Concepts. Types of interactions between biological

/ Brief summary OHMOIIOTHYECKUMHU 0OBEKTAMH. Mukpobuoe | objects. Microbial community. Relationships between
co001IeCTBO. BsanMooTHOIIEHHS Mexay | microorganisms. Relationships between microorganisms
MHUKpoOpranumsMamu. B3aumooTrHomeHuss Mexay | and macroorganisms.
MHUKPOOPraHnu3MaMHu U MaKpOOPraHN3MaMHU.

dopmupyembie kommerenimun / The formed Hcmonb3oBaTh 3HaHWe Teopethueckux ocHoB | TO use knowledge of the theoretical foundations of

competences ayTIKOJIOTMH, CHHAKOJIOTHH, CHCTeMHON skomoruu | autecology,  synecology, system  ecology  of
MHUKpPOOPTraHU3MOB Opd  peIICHUH 3amad | microorganisms in solving problems of rational nature
palnroOHAIBHOrO MPUPOLAOIIOIbL30BaAHUS management

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

Learning outcomes (know, be able to, have skills in) - OCHOBHBIC THINBI B3aUMOOTHOIIEHHH Mexmy | - the main types of relationships  between

MUKpPOOPTaHU3MaMH, MEXTy MUKPOOPTaHU3MaMH 1
MaKpOOpTraHU3MaMH; - SKOJOTHYECKOE 3HaueHHUE
Pa3IUYHBIX THUIOB B3aUMOOTHOIICHUH  MEXIY
JKUBBIMU OPTaHU3MaMHU; - IPAKTUIECKOE 3HAUCHHUE U
CI10CcOOBI MIPUMEHEHUS Pa3IMYHBIX THIIOB
B3aMMOOTHOIIICHUHM MEX/y )KUBBIMH OpraHU3MaMH;
YMETh:

BBIJIBUTaTh 000CHOBaHHBIE TUIOTE3BI IbIT:
00BACHEHHS Ha0JIFOJaEMBIX OHOJOrHYECKUX
SIBJICHUH W BBIOMpaTh aJCKBaTHBIE METOJbI JIJIS
MPOBEPKU ITHX THIIOTE3; - MPUMEHSATh 3HAHUSA O
croco0ax  B3aMMOJEWCTBUS  MEXAY  IKUBBIMU
OpraHM3MaMH JIJIsl IJIAHUPOBAHUS M OCYIIIECTRICHUS
WCCIICIOBAHNN,  HAMpaBJIEHHBIX HAa  PEIICHHUE
Pa3HOOOpAa3HBIX MPAKTUYECKUX 3a7a4 B DKOJIOTHUU
MUKPOOPTaHU3MOB, CEIIbCKOT0 XO3MCTBA,
OMOTEXHOJIOTHH;

BJIAJETD:

- TEPMHUHOJIOTHEH, UCTIONB3YIOLIEHCS B U3y4aeMoil
IACHMIUIMHE, -  HaBBIKAMHM  IOHUMaHMS U
KPUTHYECKOI'0 aHajlu3a Hay4YHOH JIMTepaTyphl B
001acTH MUKPOOHOH CHHIKOJIOTHH.

microorganisms,  between  microorganisms  and
macroorganisms; - the ecological significance of various
types of relationships between living organisms; -
practical significance and methods of application of
various types of relationships between living organisms;
be able to:

- to put forward reasonable hypotheses to explain the
observed biological phenomena and to choose adequate
methods for testing these hypotheses; - to apply
knowledge about the methods of interaction between
living organisms for planning and implementing research
aimed at solving various practical problems in the
ecology of microorganisms, agriculture, biotechnology;
have skills in:

- the terminology used in the discipline being studied; -
skills in understanding and critical analysis of scientific
literature in the field of microbial synecology.
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Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOIYIIS /
Semester of study

7

7

Ipepexsusutsr / Prerequisites

CrpyKTypHasi OpraHu3amus KIeTOK
MUKPOOPTaHU3MOB, OU3NONOTHUs
MHUKpPOOpranu3MoB, CrucTeMaTHKa

MHUKpPOOPTaHU3MOB, | eHeTHKa MHKPOOPTaHN3MOB,
KynpTuBHpOBaHe MUKPOOPraHU3MOB,

Structural organization of microorganism cells,

Physiology of microorganisms, Systematics of

microorganisms, Genetics of microorganisms,
Cultivation of microorganisms

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

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

Omnpoc, TecT, OTYETHI IO JTadOPATOPHEIM padoTam,
acce
OK3ameH

Questioning, test, lab reports, essay
Exam
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MukpooHoJIoruueckasi 04MCTKA MPOMBIILILJIEHHBIX 0TX0/10B
CreranasaocTs / Speciality: Mukpo6uomorus / Microbiology
YueOnas qucuuninHa « MUKpoOHOI0rHYecKas 0YHCTKA MPOMBIILIEHHBIX 0TX0/I0BY», MOAYJIb «JKOOHOTEXHOJIOT U /
Academic discipline «Microbiological treatment of industrial waste», module «Ecobiotechnology»

Kpatkoe conepxanue yueOHOW AUCIUTUTHHEL, MOJTYJIS
/ Brief summary

3arpsizHEeHHE OKpYy’Karolel cpeasl i 0COOCHHOCTH
OomoTpanchopMaIiH KCEHOOHMOTHKOB.
MukpoOuoaoruaeckas OYHUCTKA TMOYB.
MukpoOHOIOTHYECKass OYUCTKA BOJBI U BO3AyXa.
Mukpobuoiorndeckas mepepadoTka 0OTXO0I0B.

Environmental pollution and features of
biotransformation of xenobiotics. Microbiological soil
treatment. Microbiological water and air purification.
Microbiological waste processing.

dopmupyemsbie kommerenimu / The formed
competences

OcymecTBisiTh MOAOOP ©  KOHCTPYHPOBaHHUE
MHUKPOOHOJIOTHUECKIX OOBEKTOB IS LeTIe OXpaHbI
OKpY’KaloIlllell cpeJbl, MOJEIMPOBAHUE MPOLECCOB
MUKpOOHOW TpaHC(OpMAIlUU BEMIECTB Pa3TUIHOMN
XUMUYECKON IIPUPOJIBI

To carry out the selection and design of microbiological
objects for the purposes of environmental protection,
modeling the processes of microbial transformation of
substances of various chemical nature

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

3HATh!
- 0COOCHHOCTH (YHKIIMOHHUPOBAHHS OYUCTHBIX
COOPY>KEHHUH pa3IMYHOrO THUIMA; - KAYECTBEHHBIN U
KOJIMYECTBEHHBII ~ COCTaB  MHUKPOOHOTHI  TpH
HCIOJIB30BaHNN CCTCCTBCHHBIX M HCKYCCTBCHHBIX
CHUCTEM OYHMCTKM HPOMBIIUICHHBIX OTXOAOB; -
CPaBHUTEJIbHBIN aHauu3 pa3yIoXKeHUs
3arpsI3HSAIONIMX BEIISCTB B a9POOHBIX ¥ aHA3POOHBIX
YCIIOBUSIX ¥ pabOTHI COOTBETCTBYIOIINX PEAKTOPOB;
- IOCTMKEHHsI OMOTEXHOJIOTUU 1 MUKPOOHOJIOTHH B
pELIeHNH BOTIPOCOB OXPaHbl OKPY>KAIOIIEH Cpebl.
YMETB:

- OCYILECTBISTh NOJAOOP MHUKPOOHOIOTHYECKUX H
IpyTux OOBEKTOB s YTHIM3ALWKU OTXOJOB

pPa3IMYHBIX  TPOU3BOJICTB; HCIOJIb30BaTh
BO3MOXKHOCTH accouuanui KYJIBTYD
MUKpPOOPraHU3MOB. - OIpPENEIsATh BHJOBOH U

pOMOBOM COCTaB MHUKPOOWOTHI TOYBHI, aKTHBHOTO
Wia U APYTUX eCTECTBEHHBIX OMOTOIIOB.

BJIAJIETh:

- TpUHIOHWIAMH T010opa MI/IKpOGI/IonorI/IquKI/IX
00BEKTOB IS TIEJICH OXPaHBl OKPY>KAIOIICH CPeIbl;
- OCHOBHBIMH METOJaMH HJICHTHU(PUKAINH |
KyJIbTHBHPOBAHHUS MUKPOOPTaHU3MOB, - CTIOCO0aMH

know:

- features of the functioning of treatment facilities of
various types; - qualitative and gquantitative composition
of microbiota when using natural and artificial industrial
waste treatment systems; - Comparative analysis of the
decomposition of pollutants under aerobic and anaerobic
conditions and the operation of the corresponding
reactors; - achievements of biotechnology and
microbiology in solving environmental protection issues.
be able to:

- select microbiological and other objects for the disposal
of waste from various industries; - to use the possibilities
of associations of cultures of microorganisms. -
Determine the species and generic composition of the soil
microbiota, activated sludge and other natural biotopes.
have skills in:

- principles for the selection of microbiological objects
for the purposes of environmental protection; - basic
methods of identification and cultivation of
microorganisms; - methods for improving the production
characteristics of destructor bacteria by in vivo and in
vitro methods.
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VIIy4IICHHUSI TPOU3BOJCTBECHHBIX ~ XapPaKTCPUCTHK
OaKTepUiIeCTPYKTOPOB METOJAMH in Vivo | in Vitro.

CemecTp nzydeHus: yaeOHOW JUCIIUITIINHBI, MOTYIIS /
Semester of study

7

7

[MpepexBusutsl / Prerequisites

MukpoOHbIe 00BEKTHl B OMOTEXHOJIOTHH,
[IpompimuierHass MEKpoOHosorus, CrucreMaTnka
MHUKPOOPTaHu3MoB, Puznonorus
MHUKpOOPTaHu3MoB, CTpYKTypHas OMOXUMHUSL,
MeTtabonnyeckasi OMOXUMUS

Microbial Objects in Biotechnology, Industrial
Microbiology, Systematics of Microorganisms,
Physiology of Microorganisms, Structural Biochemistry,
Metabolic Biochemistry

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

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

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

YCTHBIH OIPOC, OTYET 1O J1a00paTOPHBIM padoTam,
MUChbMEHHAs KOHTPOJIbHAS paboTa, pedepar, TecT
3auer

Oral questioning, lab reports, written assessment,
presentation, test
Credit
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HNMMo0uIn30BaHHbIE KIETKH H ()epMEHTHI MUKPOOPTaHU3MOB (HET MPOrpaMMbl)
CreranasaocTs / Speciality: Mukpo6uomorus / Microbiology
Yueonas qucuuminia « AMMoOnIu30BaHHbIE KIETKH U (pepMEHTHI MUKPOOPraHU3MOB», MOAYJIb «IKOOHOTEXHOJIOTHI) /
Academic discipline «iImmobilized cells and enzymes of microorganisms», module «Ecobiotechnology»

Kpatkoe conepxanue yueOHOW AUCIUTUTHHEL, MOJTYJIS
/ Brief summary

dopmupyemsbie kommerenimun / The formed
competences

OcymiecTBnATs MOAOOP W KOHCTPYHPOBAaHHE
MHUKPOOHOJIOTHUECKIX OOBEKTOB JUIA LeTIe OXpaHbI
OKpY’Karoleil cpepl, MOJCIUPOBAHUE IIPOLIECCOB
MUKpOOHOW TpaHCHOpMAIUK BEIIECTB Pa3TUIHOMN
XUMUYECKON IIPUPOJIBI

To carry out the selection and design of microbiological
objects for the purposes of environmental protection,
modeling the processes of microbial transformation of
substances of various chemical nature

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

Know:

Be able to:

Have skills in:

Cemectp nzyueHust y4eOHON TUCIIMIUTMHBI, MOIYIIS /
Semester of study

IMpepexsusutsl / Prerequisites

TpynoeMKoCTh B 3a4€THBIX eAHHAIIAX (KpeanuTax) /
Credit units

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

36/54

36/54

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

3auer

Credit
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Muxkpoouosornyeckasi Tpancgopmanus BelecTs
Crermansaocts / Speciality: Mukpo6uomorus / Microbiology

YueoOnas qucuuninHa «Mukpoouosornyeckasi TpancopManus BelecTB», MOAYJIb « JKOOHOTEXHOJIOTUID /
Academic discipline «Microbiological transformation of substances», module «Ecobiotechnology»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS

Beenenne. MukpoOuonornieckas Tpanchopmanus

Introduction.  Microbiological  transformation  of

/ Brief summary XO3SHCTBEHHO MEHHBIX coeaunenuii. | economically valuable compounds. Microbiological
MukpobuoaorndecKas tpanchopmanus | transformation  of  xenobiotics.  Microbiological
KCEHOOMOTHKOB. Muxpobuonorndeckas | transformation of metals. The use of microbiological
Tpanchopmanus METaJIJIOB. Hcnone3zosanwue | transformation  in  industry and  environmental
MHKPOOHOIOTHIECKON TpaHchopmaru B | technologies.
IPOMBIIIUIEHHOCTH 5 MIPUPOIOOXPAHHBIX
TEXHOJIOTUAX.

dopmupyembie kommerennuu / The formed OcymecTBiaTh mombop ©  KOHCTpyHpoBanue | TO carry out the selection and design of microbiological

competences

MUKpPOOHOIIOTUIECKIX OOBEKTOB IS eI OXPaHBI
OKpy’Karoleil cpepl, MOJCIUPOBAHNE IPOLIECCOB
MUKpOOHOU TpaHc(opMalMy BEIECTB Pa3IHYHON
XUMUYECKON IPUPOJIBI

objects for the purposes of environmental protection,
modeling the processes of microbial transformation of
substances of various chemical nature

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

3HATB!

- OMOXMMHYECKHE TYTH MHKPOOHOJIOrHYECKOi
TpaHC(POPMAIIUK BEIIECTB PA3IMIHON XUMHUECKON
CTPYKTYpBI; - OCOOEHHOCTH TpaHC(hOpMaLUU
BEIIECTB MHUKPOOPraHM3MaMH B 3aBHCHUMOCTH OT
YCJIOBHA  BHEINHEH Cpelpl; - TEHETUYECKUE
0CcO0EHHOCTH MHUKpPOOPraHU3MOB,
OCYILIECTBISIIOIIMX TpaHCHOPMALMIO BEILECTB; -
OCHOBHBIE IOAXOABI K CEJIEKIUM U TE€HHO-
WHXEHEPHOMY  KOHCTPYMPOBAHMIO  IIITAMMOB-
TpaHc(hOPMATOPOB; - BO3MOXHOCTH TNPHUMEHEHHUS
MHUKpPOOHOIOTHIECKON TpaHchopManuu JUISL
pelieHusT TPUKIAIHBIX 3a]ad OWOTEXHOJOTHU H
OXPaHbI OKPYXKaIOIIEeH Cpepl.

YMETB!

- pabotath C KyJIbTYpaMH MHUKPOOPTaHU3MOB,
TpaHCOPMHUPYIOIINX  COCIWHEHUS  Pa3TU4HON
XUMHUYECKOM  CTPYKTYphl; -  MOJAEIUPOBAThH
MpoIiecCchl MUKPOOMONIOTHYECKOH TpaHchopMann
KCEHOOMOTHKOB, YTJIEBOIOPOJIOB, MECTHLUIOB H
JPYTHUX COEANHEHUI.

Know:

- biochemical  pathways of  microbiological
transformation of substances of different chemical
structure; - Features of the transformation of substances
by microorganisms depending on environmental
conditions; - genetic features of microorganisms that
transform substances; - basic approaches to the selection
and genetic engineering of transformer strains; - the
possibility of using microbiological transformation to
solve applied problems of biotechnology and
environmental protection.

Be able to:

- work with cultures of microorganisms that transform
compounds of various chemical structures; - to simulate
the processes of microbiological transformation of
xenobiotics, hydrocarbons, pesticides and other
compounds.

Have skills in:

- the amount of knowledge gained within the course of
study; - skills of selection and genetic engineering of
microorganisms-transformers, their use to obtain organic
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BJIAJICTh:
- 00bEeMOM 3HAHWH, TMOJNy4CHHBIX B pPaMKax
M3y4aeMOro Kypca; - HaBbIKaMH CEJICKIIMU M TCHHO-
WH)KCHEPHOTO KOHCTPYUPOBaHHS
MUKPOOPTaHU3MOB-TPAHC(HOPMATOPOB, ux
WCTIONB30BaHUS U TONYYCHUS OPTaHHUYECKUX
COCTMHEHHIA, IMCIOIIUX MPAKTUUSCKOE 3HAUCHHE, U
OnopemMenuanyu OKpYKalolel cpebl.

compounds of practical importance, and bioremediation
of the environment.

CemecTp nzydeHus: yaeOHOUW JUCTUITIINHBI, MOTYJIS /
Semester of study

8

8

[MpepexBusuts / Prerequisites

DuU3HO0JI0TUsI MUKPOOPIaHU3MOB, [ 'eHeTuka
MHUKpOOprannsmMoB, PapMareBTHIeCKas

Physiology of Microorganisms, Genetics of
Microorganisms, Pharmaceutical Microbiology

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

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

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

YCTHBIH OIpoc, OTYET 1O J1ad0opaTOPHBIM padoTam,
TecT
3auer

Oral questioning, lab reports, test
Credit
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MOJICKyJ]ﬂprIe ACIICKThI 3BOJIIOIINHU

Crermansaocts / Speciality: Mukpo6uomorus / Microbiology
YueoOnas qucuuninHa «MosekyasipHble aCNEeKThI IBOJIIONHUN», MOAYJIb «JBOJIONMOHHASI OMOJIOTHS U TeHeTHYeCKas MHKeHepusD) /
Academic discipline « Molecular Aspects of Evolution», module «Evolutionary Biology and Genetic Engineering»

Kpatkoe conepxanue yueOHOW AUCIUTUTHHBI, MOIYJIS
/ Brief summary

Brenenue. Kiaccuyeckue TeopuHM — 3BOIIOLMH.
Hexononnueckue hopmbl HU3MEHYHUBOCTH.
Tl'opuzoHTanbHBI HepeHOC TeHOB. MoneKyispHas
¢unorennsa. IlyTm w MexaHU3MBI YCIOXHEHUS
TEHETUYECKON OpraHu3allM >XUBBIX OPTraHU3MOB.
DBOIOIHS OHTOT€HE3a U (IIIOTEeHe3a.

Introduction. Classical theories of evolution. Non-
cononic forms of variation. Horizontal gene transfer.
Molecular phylogeny. Ways and mechanisms of
complication of the genetic organization of living
organisms. Evolution of ontogenesis and phylogeny.

dopmupyemsbie kommerenimun / The formed
competences

Hcnonp30BaTh NPUHLMIBL, JIEKALIME B OCHOBE
MOJIEKYJIIDHOM JBOJIIOLIMM KUBBIX OPTraHU3MOB,
METOANYECCKHEC OCHOBBI TEXHOJIOI'NHU
pexomOuHanTHBRIX ~ Monekyn JHK, cozmanus
BEKTOPHBIX CHCTEM PA3IMYHBIX THIIOB, 3HAHUS O
JOCTIDKEHHSX B 00JIacTH HaHOOMOTEXHOJIOTHH,
TEHETUYECKON MHKEHEPUU PACTEHUH U )KUBOTHBIX

To use the principles underlying the molecular evolution
of living organisms, the methodological foundations of
the technology of recombinant DNA molecules, the
creation of vector systems of various types, knowledge of
achievements in the field of nanobiotechnology, genetic
engineering of plants and animals

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

3HaTh:

- KJIACCHYECKHE TEOPUHU HBOJIIOLUU OPTaHUYECKOTO
MHpa; - MEXaHU3Mbl U3MEHYMBOCTH T€HETHYECKOTO
MaTtepuana; - MEXaHU3Mbl T'OPU30HTAIBHOIO
IepeHoca TE€HOB M HUX pOJb B SBOJIOLUU;
¢unorenernueckue npeodpasopanus JIHK, PHK,
0eIKoB, BeyIINE K OHMOJIOTHYECKOMY
Pa3HOO0pa3nio; - MyTH U MEXaHU3MbI YCIOKHEHUS
TeHETUYECKOW OpraHM3aluy KUBBIX OPraHU3MOB; -
MyTH TpeoOpa3oBaHWN OHTOTeHE3a W WX pOJb B
(hurorenese; - UCTOPHIO Pa3BUTHUSI OPTaHUYECKOTO
mupa Ha 3emie, poas PHK B mpomcxoxnenun
JKU3HHU, AHTPOIIOT€HE3 M OCHOBHBIE HAIPaBICHHUS
3BOJIIOLIMH YEJIOBEKA.

YMmeTs:

- UCTIOJIH30BATh TOJTYYECHHbIE 3HAHUS MPH PEUICHUN
(hyHIIaMEHTALHBIX W MIPUKJIATHBIX 33/1a4 B 00J1aCTH

MUKpOOWOJIOTUU W OWUOXUMHH, - CBOOOJIHO
OpPHUEHTHPOBATHCA B 6ombIIIOM o0Beme
COBPEMEHHBIX MOJIEKYJIIPHO-OMOJIOT MYECKUX
JaHHBIX.

Know:

- classical theories of the evolution of the organic world;
- mechanisms of variability of genetic material; -
Mechanisms of horizontal gene transfer and their role in
evolution; - phylogenetic transformations of DNA, RNA,
proteins leading to biological diversity; - ways and
mechanisms of complication of the genetic organization
of living organisms; - ways of transformations of
ontogenesis and their role in phylogeny; - the history of
the development of the organic world on Earth, the role
of RNA in the origin of life, anthropogenesis and the main
directions of human evolution.

Be able to:

- to use the knowledge gained in solving fundamental and
applied problems in the field of microbiology and
biochemistry; - Freely navigate in a large amount of
modern molecular biological data.

Have skills in:

- the principles underlying the molecular evolution of
living organisms; - Methods of phylogenetic analysis
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Bnaners:

- IPUHLIUIIAMHY, JIEXKAIIMH B OCHOBE MOJIEKYIISIPHOI
9BOJIIOIMM KMBBIX OPraHU3MOB; - METOAAMHU
(UIIOreHeTHUECKOTO aHAJIH3a.

CemecTp nzydeHus: yaeOHOM JUCIUITIINHBI, MOTYJIS /
Semester of study

7

7

[MpepexBusutsl / Prerequisites

OcHoBbl 60Tanuku, OCHOBBI 300510THH, LluTomorus
u ructosorusi, CTpyKTypHas OMOXUMHS,
MeTtabonuueckass Onoxumus, I eHeTHKa,

MonexkynsapHast Ouonorusi, Bupycomnorus,

Fundamentals of Botany, Fundamentals of Zoology,
Cytology and Histology, Structural Biochemistry,
Metabolic Biochemistry, Genetics, Molecular Biology,
Virology, Microbiology, Introduction to Systems

MukpoOuosorus, Beenenre B cucTeMHy0 Biology
Ouosioruto
TpynoeMKoCTh B 3a4€THBIX eAMHANIAX (KpeanuTax) / 3 3
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 GOpMBI TEKYIIEH M MTPOMEKYTOUHOH
arrecraunmu / Requirements and forms of current and
interim certification

YCTHBII U NMCBbMEHHBINA OIIPOC, KOHTPOJIBHAS
pabota
OK3aMeH

Oral and written questioning, assessments
Exam
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Crermansaocts / Speciality: Mukpo6uomorus / Microbiology

BexTopHbIE cUCTEMBI

YueOHas qucuuninHa «BekTopHble cucTeMbDY, MOIYJIb «JBOJTIOIUOHHAS OHOJIOTHS M TreHeTHYeCKasi HHKeHepus» /
Academic discipline «Vector Systems», module «Evolutionary Biology and Genetic Engineering»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

MeTonpl TEHETMYECKOW HH)KEHEpUU. BeKkTopHbIE
CHUCTEMBl JJIsI MOJIEKYJISIPHOTO KJIOHHMPOBAaHUS B
KJIETKaxX TMpOKApUOT. BeKTOpHbIE CHUCTEMBI st
MOJIEKYJIIDHOTO  KJIOHHUPOBAaHMS B  KIETKax
aykapuot. CriocoObl BBEICHUS BEKTOPHBIX CUCTEM B
KJIETKHU IPO- U SYKapHOT.

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

dopmupyemsbie kommerenimun / The formed
competences

Hcnonp30BaTh NPUHLMIBL, JIEKALIME B OCHOBE
MOJIEKYJIIDHOM JBOJIIOLIMM KUBBIX OPTraHU3MOB,
METOANYECCKHEC OCHOBBI TEXHOJIOI'NHU
pexomOuHanTHBRIX ~ Monekyn JHK, cozmanus
BEKTOPHBIX CHCTEM PA3IMYHBIX THUIIOB, 3HAHUS O
JOCTIDKEHHSX B 00JIacTH HaHOOMOTEXHOJIOTHH,
TEHETUYECKON MHKEHEPUU PACTEHUHN U )KUBOTHBIX

To use the principles underlying the molecular evolution
of living organisms, the methodological foundations of
the technology of recombinant DNA molecules, the
creation of vector systems of various types, knowledge of
achievements in the field of nanobiotechnology, genetic
engineering of plants and animals

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

3HATh.

- IIPUHIUIIBLI u METOABI TEXHOJOT'UH
pexomOunanTHbIX Mojiekyn JIHK; - ocobenHocTH
OpraHu3allid  BHEXPOMOCOMHBIX T'€HETHYECKHUX

3JIEMEHTOB, UCIOJB3YIOIIHUXCS ISl MOJIEKYISIPHOTO
KJIIOHUPOBAHMSA;, - THUIBI BEKTOPHBIX CHUCTEM JIS
MOJIEKYJISIDHOTO KJIOHUPOBAHMS B KJIETKaxX Mpo- U
9YKapHOT; - CIIOCOOBI BBEACHUS PEKOMOMHAHTHBIX
monekyn JIHK B kimerkn mpo- W 3yKapwoTt; -
OCHOBHBIE JIOCTH)KEHHsSI B 00JIaCTH OMOTEXHOJIOTHH,
[IOJIyYEHHBIE C  MCIIOJIB30BAHUEM  TEXHOJOTHUH
pexombunanTHO# JIHK.

YMETbh:

- HUCIONB30BaThb MPUHLUIBI W TOAXOIBl AJIA
co3nanua pekoMOuHaHTHBIX Monekyn JHK; -
MPaBMJIBHO ~ OCYIIECTBIATH BBIOOpP BEKTOPHOM
CHUCTEMBI JUIsI MOJIEKYJIIPHOIO KJIOHUPOBAHUS; -
KOHCTPYHpPOBaTh BeKTOpHble Monekyiasl JIHK,
YUUTBIBast 0COOCHHOCTH OPTraHU3AINH CTPYKTYPHBIX
W PErylaTOpHBIX  JAETEPMHHAHT  TpPO- W
9YKapUOTHYECKUX OPTaHU3MOB.

Know:

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

cells; - the main achievements in the field of
biotechnology obtained using recombinant DNA
technology.
Be able to:

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

Have skills in:

- methodological techniques for creating recombinant
DNA molecules; - fundamental approaches to the
creation of genetically modified organisms.
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BJIAJIETh!

- METOAMYECKUMH IpUEeMaMu Uil CO3JaHUs
PEKOMOMHAHTHBIX MOJIEKYJI JHK; -
NPUHLUNUAIBHBIMA MOAXOAAMHU Il CO3JaHus
TeHHOMOTU(UITUPOBAHHBIX OPTaHIU3MOB.

CemecTp nzydeHus: yaeOHOM JUCIUITIINHBI, MOTYJIS /
Semester of study

7

7

[MpepexBusutsl / Prerequisites

I'enetnka, Mukpobuonorus, Bupyconorus,

I'enetnxa, Mukpobuonorus, Bupyconorus,

buorexHosorus buorexHoMOMSA
TpynoeMKoCTh B 3a4€THBIX eAMHANIAX (KpeanuTax) / 3 3
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 46/62 46/62

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

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

YCTHBIN opoc, OTYET 1o J1abopaTopHOM padoTe,
TecT, pedepar
OK3aMeH

Oral questioning, presentation, lab reports, test
Exam

98




CreranasaocTs / Speciality: Mukpo6uomorus / Microbiology

Hano0unorexunoJiorust

Yueonas qucuuninHa « Hano0uoTexHoa10rum», MoayJib «JBOJIIONHOHHAA OMOJIOTUSA U TeHeTHYecKasi MHKeHepus» /
Academic discipline «Nanobiotechnology», module «Evolutionary Biology and Genetic Engineering»

Kpatkoe conepxanue y4eOHON AMCIUTUTHHBL, MOJTYIIS
/ Brief summary

Brenenme. DKcrnepHMEHTaIbHBIC aHATHUTHICCKHC
METOJIbI ~ HAaHOOWOTEXHOJOTMH.  MOJCKYISPHO-
OMOJIOrHYECKHE METO/IBI OHMOTEXHOJIOTHH.
MonekyaspHble U XUMHUYECKUE B3aHUMOICHCTBUS
KOMIIOHECHTOB OHOJIOTHYECKHX HaHOCOOPOK.
[IpumeHenne AOCTIKEHUH OMOHAHOTEXHOJIOTHH B
MEIUIMHE M B ApPyrux ooOmactsax. [lpuMenenue
cOOpoKk ©3 OHOMOJNIEKYT B HaHOTEXHOJOTHH.
HaHO6I/IOHI/IKa 1 JKUBBIC CUCTCMBbI KaK HpOTOTI/IHI)I
HaHOTEXHOJIOT'HH. [lepcriekTuBEI
HaHOOMOTEXHOJOTHH Ha CTHIKE MOJEKYJISIPHOM
OMOJIOrUY U OMOTEXHOJIOTHH.

Introduction. Experimental analytical methods of
nanobiotechnology. Molecular Biological Methods of
Biotechnology. Molecular and chemical interactions of
components of biological nanoassemblies. Application of
bionanotechnology achievements in medicine and other
fields. Application of biomolecule assemblies in
nanotechnology. Nanobionics and Living Systems as
Prototypes of  Nanotechnology. Prospects  for
nanobiotechnology at the intersection of molecular
biology and biotechnology.

dopmupyemsie komnerenimu / The formed
competences

Hcnons3oBaTh NPUHLMIBL, JIEXKAallAE€ B OCHOBE
MOJIEKYJISIDHOW 3BOJIOIMH JKUBBIX OPraHU3MOB,
METOJINYECKHE OCHOBBI TEXHOJIOTHH
pexomOuHanTHBIX ~ Moyekyn JIHK, cosmanus
BEKTOPHBIX CHUCTEM PA3IUYHBIX THUIOB, 3HAHUSA O
JNOCTIDKEHHSAX B 00JacT HaHOOMOTEXHOJIOTHH,
FEHETUYECKOW MHKEHEPUU PACTEHUI U JKUBOTHBIX

To use the principles underlying the molecular evolution
of living organisms, the methodological foundations of
the technology of recombinant DNA molecules, the
creation of vector systems of various types, knowledge of
achievements in the field of nanobiotechnology, genetic
engineering of plants and animals

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

3HATH!
- mpexMeT, Lenb, 3aAadd JUCHMIUINHBL U €e
3HauYeHHe JUIs cBoel Oymyied nmpodecCHoHAIBHOM
JeSTeNIbHOCTH; - HampaBlieHUsT  Pa3BUTHS
(yHIaMEHTaJIbHBIX HCCIICAOBAHUN W TIPHUKIAIHBIX
pa3zpaboTok B 00NacTH HAHOOMOTEXHOJIOTHH; -
OCHOBHBIE =~ METOIBl  HAHOOMOTEXHOJOTWH; -
MIPUMEHEHNE OMOJIOTHYECKUX MTPOIECCOB M CHICTEM B
MIPOU3BOJICTBE: reHeTn4eckas HWH)KEHepHs,
KJIETOYHAs WHXXEHEPHUA, HAHOOMOTEXHOJOTHH B
WMMYHOJIOTHH W JIp., - TEPCHEKTHBBI Pa3BUTHUS

HAaHOOMOTEXHOJIOTHil;

YMETB!

- paboTtarb C Hay4dHOW, y4eOHOM U y4eOHO-
METOAMYECKOH  JIMTepaTypod; -  TIPUMEHATh

Know:

- the subject, purpose, objectives of the discipline and its
importance for their future professional activity; -
directions for the development of fundamental research
and applied developments in the field of
nanobiotechnology; - basic methods of
nanobiotechnology; - application of biological processes
and systems in production: genetic engineering, cell
engineering, nanobiotechnology in immunology, etc., -
prospects for the development of nanobiotechnology;

Be able to:

- work with scientific, educational and methodological
literature; - apply the knowledge gained for the rational
operation and improvement of biomedical devices and
systems; - Evaluate and explain the general principles of
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MOJIY4YCHHBIC 3HaHUs JJIsL paLIPIOHaIII:HOﬁ
SKCILTyaTalunu n YCOBEPUICHCTBOBAHUA
6I/IOM6I[I/IIII/IHCKI/IX HpI/I60pOB 1 CUCTEM, - OLICHUBATb
U OOBACHSITH O6HII/IG MNPUHOUIBI ACATCIBHOCTH U
3HAYCHHUE HAHOOMOTEXHOJIOTUH.

BIIAJIETD:
- OHMOTEXHOJIOTUYECKON TEPMUHOIIOTHEH,
COBPEMEHHBIMU “H(OPMAITMOHHBIMH

TEXHOJIOTUSIMH ¥ HHCTPYMEHTAIIbHBIMH CPEICTBAMH
JUIS  pellieHus OOIIeHAy4YyHBIX 3a7a4 B CBOCH
poeCcCHOHANBHON AESTEIFHOCTH.

nanobiotechnology  and  the
nanobiotechnology.

Have skills in:

- biotechnological terminology, modern information
technologies and tools for solving general scientific
problems in their professional activities.

importance  of

CemecTp nzydeHus: yaeOHOM JUCIUITIINHBI, MOTYIIS / 7 7
Semester of study

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

KosnruecTBO ayIMTOPHBIX YaCOB U YaCOB 54/54 54/54

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

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

YcTHBIHN ompoc, muckMeHHast paboTa, pedepar,
KOJIJIOKBUYM
DK3amMeH

Oral questioning, written assignment, presentation,
colloquium
Exam
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CreranasaocTs / Speciality: Mukpo6uomorus / Microbiology

TpaHcreHHbIe 3yKAPHOTHYECKHE OPTAHU3MbI

YueoOHnas AUCHUIIJIMHA «TpaHCFeHHbIe IYKAPUOTUHICCKHUE OPIraHU3MbI», MO1YJIb ((330.]1]011]/10]{}{35[ 0HMO0JIOTHS ¥ FreHeTHYeCKast HHXKCHEPUs» /
Academic discipline «Transgenic eukaryotic organismsy», module «Evolutionary Biology and Genetic Engineering»

Kpatkoe conepxanue y4eOHON AMCIUTUTHHBL, MOJTYIIS
/ Brief summary

Brenenue. [lonyuenne u mpuMEHEHUE TPAHCTE€HHBIX
pacrenui. [lomyueHue u npruMeHEHHUE TPAHCTEHHBIX
npoxokeil. [lepcrekTuBbl CO3/IaHusl U IPUMEHEHUS

TPaHCTC€HHBIX KNBOTHBIX. PCI{aKTI/IpOBaHI/Ie
TCHOMOB! CyThb, METOOHUYCCKHE IIOAXO0ObI,
NEPCICKTUBLI HCIIOJIB30BaHUA. TpaHCFCHHBIe

OpraHU3MbI 1 OM00E30MaCHOCTb.

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

dopmupyemsbie kommerenimu / The formed
competences

Hcnonb30BaTh NPUHLMIIBL, JIEKALINE B OCHOBE
MOJIEKYJIIPDHOM DBOJIIOLIMU KUBBIX OPTraHU3MOB,
METOANYCCKHEC OCHOBBI TEXHOJIOI'NHU
pexomOuHanTHBRIX ~ Monekyn JHK, cozmanus
BCKTOPHBIX CHCTEM pPa3IMYHBIX TUIIOB, 3HAHUA O
JOCTIDKEHHSX B 00JIacTH HaHOOMOTEXHOJIOTHH,
TEHETUYECKON MHKEHEPUU PACTEHUHN U )KUBOTHBIX

To use the principles underlying the molecular evolution
of living organisms, the methodological foundations of
the technology of recombinant DNA molecules, the
creation of vector systems of various types, knowledge of
achievements in the field of nanobiotechnology, genetic
engineering of plants and animals

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

3HATB!
- crpykrypy  Ti-mmasmun u QyHKOMH,
OTIpeJIeNIIEMbIE JIOKATM30BaHHBIMKE B HUX T'C€HAMU,
NPUHLOUIBl  KOHCTPYMPOBAHUS M HPUMEPEI
KOUHTETIPaTUBHBIX U OMHAPHBIX BEKTOPHBIX CUCTEM,

NPUMEHAEMbIX JUISI TOJY4YeHHS TPaHCTEHHBIX
pacTeHuii; - TUIBI TEHOB, MCIOJIb3YEMBIX JUIf
MOy YEeHUS repOULUI0YCTONYUBBIX,

SHTOMOYCTOWUYUBBIX, YCTOHYMBBIX K CTPECCOBBIM
BO3JEHCTBUSIM PACTEHUH, PACTEHUI C U3MEHEHHBIMHU
Ka4yeCTBAMHU IUIOJOB U LBETKOB; - IEPCHEKTHUBbI
CO3J]aHuUsl TPAHCIE€HHBIX PACTEHUN, IPUTOJHBIX IS
noJrydeHus: (papMalneBTUIeCKHX U KOCMETHUYECKHX
MIPENapaToB, YIY4IIEHHOTO ChIPbs IS TEKCTUIBHON
MIPOMBILLIEHHOCTH; - IPEUMYIIECTBA
HCIIONB30BAaHUS  JPOXKEBBIX KJIETOK KaK
MPOAYLIEHTOB OMOJIOTUYECKH aKTUBHBIX BEIIECTB; -
CTPYKTYpy M OCOOCHHOCTH (PYHKIHOHHUPOBAHUS
BEKTOPHBIX CUCTEM, MIPUMEHAEMBIX JUISL
TpaHchOpPMallMK  JpPOXOKEH; -  0coOEHHOCTH

Know:

- the structure of Ti-plasmids and the functions
determined by the genes localized in them; design
principles and examples of cointegrative and binary
vector systems used to obtain transgenic plants; - types of
genes used to obtain herbicide-resistant, entomo-
resistant, stress-resistant plants, plants with altered
qualities of fruits and flowers; - prospects for the creation
of transgenic plants suitable for the production of
pharmaceuticals and cosmetics, improved raw materials
for the textile industry; - advantages of using yeast cells
as producers of biologically active substances; - the
structure and features of the functioning of vector systems
used for the transformation of yeast; —features of vector
systems based on baculoviruses, retroviruses,
adenoviruses, adeno-associated viruses, herpesviruses;
methods and problems of obtaining transgenic mammals,
birds and fish; the essence of the problem of biological
safety in the use of transgenic organisms; - genome
editing methods using TALENs and CRISPR/Cas
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BEKTOPHBIX CHCTEM Ha OCHOBE OaKyJIOBHUPYCOB,
PETPOBUPYCOB, aJICHOBHUPYCOB,
aJICHOACCOIMMPOBAHHBIX BHPYCOB, TEPIICCBUPYCOB;
METOJIbI M TMPOOJEMBl TOJIYYCHHUS TPAHCTECHHBIX
MJICKOTIMTAIONINX, NTUI[ U PBIO; CYTh MPOOIEMBI
OMOJIOTHUYECKOH 0€30IaCHOCTH TPH HUCITOIH30BAHUHT

TPaHCTEHHBIX OpraHU3MOB; - METOAbI
PEAAaKTUPOBaHUSI T'€HOMOB C  HCIOJb30BAHHUEM
TALENs u CRISPR/Cas

YMETB:

- HCIIOJIB30BAaTh IOJJYYCHHBIE B KYpPCEC 3HAaHHA B
Hay4JHO-UCCIIEJIOBATEIhCKOU padoTe; - OOBICHATH
0COOEGHHOCTH  CO3JaHUS U HCIOJB30BAHUS
TPAaHCTCHHBIX OpraHu3MoOB; = 000OCHOBBIBATH
OHMOJIOTHYECKYIO 0€301TaCHOCTh U BOBMOYKHBIE PHCKH
WCIONB30BaHU TPAHCTCHHBIX JyKapHUOTHUECKUX
OpTaHU3MOB;

BJIAJIETh:

- TEPMUHOJIOTHEH, UCMOJIb3YEMON B I'€HETUYECKOMN
UHXCHCPpUN W OIIMCAaHHAX CBOWCTB TPAaHCTCHHBIX
OpraHu3MoOB

Be able to:

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

Have skills in:

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

Cemectp nzyueHus: yd4eOHON TUCIMIUIMHBI, MO / 8 8
Semester of study

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

KonmuaecTBO ayTMTOPHBIX YacOB U 9acOB 42/66 42/66

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

YcTHBIN 0npoc, TeCT
Ox3ameH

Oral questioning, test
Exam
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OcHOBBI YNIpaB/ieHUs HHTEJVIEKTYAJIbHOMH COOCTBEHHOCTHIO (HET MPOrpaMMbl)
Crermansaocts / Speciality: Mukpo6uomorus / Microbiology
Yueonas qucuuniinHa «OCHOBBI YNIPaBIeHUA HHTE/LIEKTYAJIbHONH COOCTBEHHOCTHIO /
Academic discipline «Intellectual Property Management Basics»

Kpatkoe conepxanue yueOHOW AUCIUTUTHHEL, MOJTYJIS
/ Brief summary

dopmupyemsbie kommerenimun / The formed
competences

[TpumeHATs HOPMBI MEXIYHAPOIHOTO M HAIIMOHAIBEHOTO
3aKOHOJATeIbCTBA B MPOILIECCE CO3MAaHUS U peaau3aluu
00BEKTOB MHTEIEKTYaJIbHOH COOCTBEHHOCTH B 00JIaCTH
MUKPOOHOJIOTHH

Apply the norms of international and national legislation
in the process of creating and selling intellectual
property in the field of microbiology

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

Know:

Be able to:

Have skills in:

CemecTp nzydeHus: yaeOHOW JUCTIIMITITNHBI, MOTYIIS /
Semester of study

IMpepexBusuts / Prerequisites

TpynoeMKoCTh B 3a4€THBIX eAUHAIIAX (KpeanuTax) /
Credit units

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

36/54

36/54

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

3auer

Credit
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CreranasaocTs / Speciality: Mukpo6uomorus / Microbiology

@duTonaToreHHbie MUKPOOPTraHU3MbI

Y4yeonas qucuninHa «@UTONaTOreHHbIe MUKPOOPTaHU3MbI», TUCHUILIMHBI Tpoduian3annu [IpukiaaagHas Mukpoouoaorus /
Academic discipline « Phytopathogenic microorganismsy, Disciplines of profiling Applied Microbiology

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

OOmas xapakTepucThka OOJe3HEH pacTeHuil.
XapaKkTepucTuKka MUKPOOPraHU3MOB-BO30y IUTEIICH
Oore3Heil pacrenuii. MexaHU3MBI yCTONYHMBOCTH
pacTeHui K GUTONATOreHHBIM MUKPOOPTaHH3MaM.

General characteristics of plant diseases. Characteristics
of microorganisms-pathogens of plant diseases.
Mechanisms of plant resistance to phytopathogenic
microorganisms.

dopmupyemsie komnerenimu / The formed
competences

Hcnonb3oBaTh 3HAHUS OCHOBHBIX OCOOEHHOCTEH
KHU3HEIEITEIHHOCTH (UTOMATOTEHHBIX OaKTepHi,
MHKpPOOPTraHU3MOB, HCIOIB3YEMBIX B CEIBCKOM
XO35MCTBE, IUILEBOW ITPOMBIIUICHHOCTH U JPYIUX

To use knowledge of the main features of the vital activity
of phytopathogenic bacteria, microorganisms used in
agriculture, food industry and other sectors of human
activity, the principles of creating biological products to

oTpaciasX JeATeIBHOCTH dYelOoBeKa, MNPHUHIMIOB | increase productivity and protect agricultural plants
CO31aHUusA 6H0npenapaTOB JJIs1 HOBBIIIICHUS
IMPOAYKTUBHOCTH u 3alIUTHI
CEJIbCKOXO3SIIICTBEHHBIX PACTEHUN
Pesynbrarel 00y4eHus (3HaTh, yMETh, BIAICTh) / 3HaTh: Know:
Learning outcomes (know, be able to, have skills in) - BaXHCWIIME  MHKPOOPraHM3MbI-BO30yauTenu | - the most important microorganisms-pathogens of plant

3a00yileBaHUI pacTEeHUil, B TOM YHCIIe KapaHTHHHBIE
OOBEKTBI,  METOABl WX  OOHapyXeHus U
UACHTU(PUKALINY; (akTOpel  MAaTOTEHHOCTH
MHUKPOOPTaHU3MOB; - CIIOCOOBI PacIpOCTPaHEHHUS
(UTONATOTEHOB; - BIMSHHUE YCIOBUIA OKpYIKarolei
cpeabl Ha pa3BuTHE 3a00JeBaHUN pacTeHUU; -
OCHOBHBIE CHMIITOMBI 3a00JI€BaHUIl pacTeHHH,
pacnpocTpaHeHHbIX Ha Tepputopuu PecmyOmmku
benapycs, a TaKxKe cpenu OCHOBHBIX
CEJIbCKOXO3SIMCTBEHHBIX CTPYKTYp; - OCHOBHBIE
3alUTHBIE MEXaHU3Mbl PACTHTEIBHBIX KIIETOK; -
CII0CcOObI KOHTPOJISI OOJIE3HEHN pACTEHHIA.

YMETb:

- MIPOBOJIUTH
(uTOmaTOreHHBIX

BBIJICIICHHE LITAMMOB
MUKPOOPraHU3MOB M HX
UACHTUPHUKALNIO c HCIIOJIb30BAaHUEM
MHUKPOOHMOJIOTHUECKMX METOJOB; - OINpPENeNiTh
MPOAYKIIHIO (axTopoB [IaTOT€HHOCTH u
BHUPYJICHTHOCTH MPOCTHIMH MUKPOOHOIOTUYECKUMHU
METOJIaMH; - TPOBOANTH 3apAKEHUE PACTEHUH B

diseases, including quarantine objects, methods of their
detection and identification; - pathogenicity factors of
microorganisms; - methods of distribution of
phytopathogens; - the influence of environmental
conditions on the development of plant diseases; - the
main symptoms of plant diseases common in the territory
of the Republic of Belarus, as well as among the main
agricultural structures; - the main defense mechanisms of
plant cells; - methods of plant disease control.

Be able to:

- isolate strains of phytopathogenic microorganisms and
identify them using microbiological methods; - to
determine the production of pathogenicity and virulence
factors by simple microbiological methods; - to infect
plants in artificial conditions; - conduct an independent
search for literature on the problems and various areas of
phytopathology.

have skills in:

- skills in conducting microbiological research; - skills in
identifying phytopathogenic microorganisms.
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HUCKYCCTBEHHBIX  YCJIOBHSIX; - TPOBOAHTH
CaMOCTOSITENBHBI ~ TMOWUCK  JINTEpPaTypbl IO
mpobieMaM M pa3lMUHBIM  HampaBlICHHUAM
(UTONATONOTHH.
BIIAJICTh:
- HaBBIKAMH TIPOBEIECHHUS MHUKPOOHOIOTHYECKHX
HCCIICIOBAaHUH; - HaBbIKAMUA HJCHTU(HUKAINN
(UTONATOreHHBIX MHKPOOPTaHU3MOB.
CemecTp nzydeHus: yaeOHOUW JUCTUITIINHBI, MOTYJIS / 4 4

Semester of study

[MpepexBusuts / Prerequisites

OcHoBbl 60TanuKH, CTPYKTYpHAsi OpraHU3aLus
KJIETOK MUKPOOPIaHU3MOB

Fundamentals of Botany, Structural Organization of
Microorganisms Cells

TpynoeMKoCTh B 3a4€THBIX eAMHALIAX (KpeanuTax) / 3 3
Credit units
KonruecTBO ayIMTOPHBIX YAaCOB U YaCOB 50/70 50/70

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

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

YCTHBIH OIpoc, OTYET 1O J1ad0opaTOPHBIM padoTam,
pedepar, Tect
DK3aMeH

Oral questioning, presentation, lab reports, test
Exam
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Buosornyeckn aKkTHBHbIE MeTAOOJINTHI MHKPOOPraHu3MoB

Crermansaocts / Speciality: Mukpo6uomnorus / Microbiology

YueoHasi nucHHIVIHHA «BHOIOrHYecKH aKTHBHBbIE MeTa00JIMTHI MUKPOOPTaHU3MOBY, THCHUIINHDBI poduan3amun [Ipukiaanas MUKPoOuoiorus /
Academic discipline «Biologically active metabolites of microorganisms», Disciplines of profiling Applied Microbiology

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

Beenenne. Opranuzanus MHUKPOOHOIOTHUECKUX
MIPOU3BOJICTB OHoIIOTHYECKU AKTHBHBIX
MeTa0OJIUTOB. [laTenToBanue B obnactu
OMOTEXHONOTHH. AJIKQJIONAa MHUKPOOPTaHM3MOB.
Oprannyeckue KHCIIOTHI, CHUHTE3UpYEeMBbIe
MHUKPOOPTaHH3MaMH. Butamunsl
MHUKpPOOPTaHU3MOB. MHUKpOOHBIE IOJIHCaXapHIbL.
MuxkpoOHbie JIUTIHJIBL, OMOAMYITBIaTOPHI,
OnocynbhakTaHTEHI, MOBEPXHOCTHO-aKTHBHBIE
BEILECTBA. MHEKpOOPraHU3MBI-IIPOTYLICHTHI
AMHHOKHUCIOT. @DepMeHTHl  MHUKPOOPTaHH3MOB.
Perynmsauun cuHTe3a OWOJOTMYECKH aAKTHBHBIX
MeTabOoJIMTOB Y MHKPOOPTaHU3MOB.

Introduction. Organization of microbiological production
of biologically active metabolites. Patenting in the field
of biotechnology. Alkaloid of microorganisms. Organic
acids synthesized by microorganisms. Vitamins of
microorganisms. Microbial polysaccharides. Microbial
lipids, bioemulsifiers, biosulfactants, surfactants.
Microorganisms that produce amino acids. Enzymes of
microorganisms. Regulation of the synthesis of
biologically active metabolites in microorganisms.

dopmupyemsbie kommerenimun / The formed
competences

Hcrmonp30BaTh 3HAHUA OCHOBHBIX OCOOEHHOCTEH
KU3HEJESITETHHOCTH (UTOMATOTEHHBIX OaKTepHi,
MI/IKpOOpI‘aHI/ISMOB, I/ICHOJIB3yeMBIX B CCJIIbCKOM
XO3SIICTBE, MUINEBOW MPOMBIIUIEHHOCTH W JPYTUX

To use knowledge of the main features of the vital activity
of phytopathogenic bacteria, microorganisms used in
agriculture, food industry and other sectors of human
activity, the principles of creating biological products to

oTpaciasX JeATeNBHOCTH dYeloBeKa, MPHUHIMIOB | increase productivity and protect agricultural plants
CO3/IaHUsl  OHWOIpenapaToB  JUis  IOBBIIICHUS
MNPOAYKTHUBHOCTHU n 3alIUTHI
CENBLCKOX03IMCTBEHHBIX paCTeHI/Iﬁ

Pesynbrarel 00y4eHus (3HaTh, yMETb, BIIA/ICTh) / 3HaTh: Know:

Learning outcomes (know, be able to, have skills in) - Mpolecc  pasBUTHA ~ MHKPOOpPraHm3moB; - | - the process of development of microorganisms; - kinetic
KHHETHYECKHE napaMmeTpbl pocra | parameters of microorganism growth, synthesis of
MHUKpPOOpPraHM3MOB,  CHHTe3a  TepBHYHBIX  u | primary and secondary metabolites; - the main groups of
BTOPUYHBIX MeTaboNUTOB, - OcHOBHbIe rpymmbl | microbial biologically active metabolites; - regularities in
MHUKPOOHBIX OMOJIOTHUECKI akTuBHBIX | the formation of primary and secondary metabolites of
MeTa0O0JIUTOB; 3aKOHOMEpHOCTH O0Opas3oBaHus | microorganisms,  their ~ functional  significance,
NepBHYHBIX M BTOPUYHBIX  MerabomutoB | mechanisms of regulation of metabolic processes; -
MHUKPOOPTaHH3MOB, 1754 ¢ynkmonaneHyto | Fundamentals of technological processes for obtaining
3HAYUMOCT, MEXaHH3MBbI perymsim | microbial  biologically active metabolites; - basic
MeTabOTMUECKUX TIPOIIECCOB; - ocuossI | principles of functioning of biotechnological production
TEXHOJOTHUECKUX MPOIIECCOB monyuenus | of biologically active metabolites of microorganisms, the
MHUKPOOHBIX OMOJIOTHUECKU akTHBHBIX | main features of innovative technologies; - Objects of
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METa0OJINTOB; - OCHOBHBIE TIPUHIIHTIBI
(hyHKIIIOHUPOBAHUS OMOTEXHOJIOTHUECKHUX
MTPOU3BOICTB OHOJIOrHYECKHU aKTUBHBIX
METabO0JINTOB MHUKPOOPTaHU3MOB, OCHOBHEIE
OCOOEHHOCTH HWHHOBAIIMOHHBIX TEXHOJIOTHH; -
00BEKTHI MMaTEHTOBAaHU, TpeOOBaHM K
M300pETCHUIO, W  TNPHHIUIBI  MPOJBUKCHUS
MPOJAYKIIMM Ha PBIHKE, - ACHEKThl MPUMCHEHUS
MHKPOOHBIX OMOIOTMYECKH aKTHBHBIX
METa0OJIUTOB.

YMETh:

- paboTath C KyIbTypaMHd MHKPOOPTraHU3MOB-
MPOAYIICHTOB OHOJIOTHYECKHU aKTHUBHBIX
METa0OJINTOB; - MIPOBOIUTH KOHTPOJIb
OMOTEXHOJIOTUYECKUX  MPOIECCOB  TONYyYCHHUS
OMOJOrHYECKHU AKTHUBHBIX METa00JINTOB; -
HNCII0JIb30BaATh HOHy‘ICHHBIC 3HAHUA HpI/I
ONpPEACICHUH CTPATeTMH  OMOTEXHOJIOTMYECKUX
MIPOU3BOJICTB OHOJIOTHYECKHT aKTHUBHBIX
METa0OJINTOB.

BJIAJIETh:

- HABBIKAMU MPOBEICHUS HAYYHBIX HUCCIICOBAHUIA; -
MPEICTABICHUSIMU 00 Jramnax

OMOTEXHOJIOTUYECKOI0 MPOU3BOACTBA OTICIBHBIX
OMOJIOTUYECKH  aKTUBHBIX  METa0OJNWTOB; -
YMEHUSIMH B 00JIACTH J1a00PaTOPHOTO, MAIOTHOTO U
MPOMBIIIJICHHOTO  IPOM3BOJCTB  JUIS  CO3JaHMsI
HOBBIX  OMOTEXHOJIOTUYECKMX  MNPOAYKTOB; -
METOINYCCKIUMH MOJTXOaMH OIICHKH
MHUKPOOPTraHU3MOB-ITPOJYIIEHTOB  OHMOJIOTMYECKH
AKTHBHBIX MeTabOJIUTOB, 3¢ (HeKTUBHOCTH
TEXHOJIOTHMHA WX TPOU3BOJCTBA W BO3MOXKHOCTH
MIaTEHTOBaHUSI.

patenting, requirements for invention, and principles of
product promotion on the market; - aspects of the use of
microbial biologically active metabolites.

be able to:

- work with cultures of microorganisms-producers of
biologically active metabolites; - control biotechnological
processes for the production of biologically active
metabolites; - to use the knowledge gained in determining
the strategy for biotechnological production of
biologically active metabolites.

have skills in:

- research skills; - ideas about the stages of
biotechnological production of individual biologically
active metabolites; - skills in the field of laboratory, pilot
and industrial production to create new biotechnological
products; - methodological approaches to assessing
microorganisms-producers ~ of  biologically  active
metabolites, the effectiveness of their production
technologies and the possibility of patenting.

CeMecTp u3ydeHus1 y4eOHOM TUCIIMITIMHBI, MOIYJIS /
Semester of study

5

5

Ipepexsusutsl / Prerequisites

CrpykTypHas Ouoxumusi, Metabomanueckast
onoxumust, @U3n0a0rusi MUKPOOPTraHU3MOB,
KynpTrBHpOBaHrE MUKPOOPTaHU3MOB

Structural Biochemistry, Metabolic Biochemistry,
Physiology of Microorganisms, Cultivation of
Microorganisms

107




TpymoeMKOCTh B 3a4ETHBIX SIUHUIAX (KPEaAUTax) / 3 3
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 50/70 50/70

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

TpeGoBanns u GOpMBI TEKYIIEH 1 TPOMEKYTOUHON
arrectanuu / Requirements and forms of current and
interim certification

YerHbIH ompoc, pedepar, TecT
3auer

Oral questioning, presentation, test
Credit
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MukpoopraiusMbl B NUIIEBOH MPOMBIIJIEHHOCTH

CreranasaocTs / Speciality: Mukpo6uomorus / Microbiology
Y4yeonas qucuninHa «KMUKPOOPraHu3Mbl B MHIEBO MPOMBIIIIEHHOCTH, lucumIuHbI npoduanzanuu [Ipukiaagnas Mukpoouoaorus /
Academic discipline «Microorganisms in the food industry», Disciplines of profiling Applied Microbiology

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOTYJIS
/ Brief summary

Beenenune. MukpoopraHu3Mbl, UCIIOIb3yEMbIE MPH
MIPOU3BOICTBE MOJIOUHBIX MPOJYKTOB.
MukpoOuooTust  XjeO0IMeKapHOTO ITPOU3BOJICTBA.
MuxkpoOnoIorHs CITUPTOBBIX MPOM3BO/ICTB.
[TpUHIHITEI MEKPOOHOJIOTMYECKOTO U CAHUTAPHOTO
KoHTpoJsl. HopMaTHBHO-3aKOHOAATENbHASI OCHOBA
0€30IaCHOCTH MUIIIEBOM MPOTYKIIHH.

Introduction. Microorganisms used in the production of
dairy products. Microbiology of bakery production.
Microbiology of alcohol production. Principles of
microbiological and sanitary control. Regulatory and
legislative framework for food safety.

dopmupyemsbie komnerenimu / The formed
competences

Hcnonp30BaTh 3HAHUS OCHOBHBIX OCOOCHHOCTEH
KHU3HEICITECIBHOCTH (UTOMATOTCHHBIX OaKTepHi,
MHUKPOOPTaHM3MOB, HCIOJIB3YEMbIX B CEJIBCKOM
XO035UCTBE, MUILIEBOW MPOMBIIUIEHHOCTH U OPYTHX

To use knowledge of the main features of the vital activity
of phytopathogenic bacteria, microorganisms used in
agriculture, food industry and other sectors of human
activity, the principles of creating biological products to

oTpaciasX JeATeIBHOCTH 4YeloBeKa, MPUHIMIIOB | increase productivity and protect agricultural plants
co3iaHusi  OMOMpenapaToB Ui ITOBBILICHHS
HPOAYKTUBHOCTH I/I 3aIUTHI
CEJIbCKOXO3SIIICTBEHHBIX PaCTEHUN

Pesynbrarel 00y4eHus (3HaTh, yMETh, BIIA/ICTh) / 3HATB: Know:

Learning outcomes (know, be able to, have skills in) - OCHOBHBIC  HampaBlicHHs  HcrHosb3oBanus | - the main directions of the use of microorganisms in
MHKPOOPTaHU3MOB B npomsiiiienHom | industrial production; - Microbiological foundations of
MpOM3BOJICTBE; - MHUKpoOuonoruueckue ocHoBwl | technological processes for the manufacture of fermented
TEXHOJIOTHYECKUX  MpoleccoB  m3rorosienus | products; - basic methods of theoretical and experimental
(bepMeHTHPOBaHHBIX MPOAYKTOB; - ocHoBHbIe | research in the field of selection of strains for the

METOABl TEOPETUYECKOTO M IKCIEPUMEHTAIBHOTO
HccleIoBaHus B 00JacTH 1moadopa IITaMMOB JiIst
W3TOTOBJIECHUA (EPMEHTUPOBAHHBIX IPOJIYKTOB; -

HOPMATHBHO-3aKOHOIATETBHYTO OCHOBY,
OTIPEIEIISIONIY IO 0€30MmacHOCTh MHUIIEBOM
MPOAYKIIHH; - obrme MIPUHIUIIBI
MHUKPOOHOIOTHYECKOTO u CaHHUTapPHO-

TUTHEHUYECKOTO KOHTPOJIS MUIIEBBIX TPOU3BOJICTB.
YMETb:
- aHaJM3UPOBATh CBOMCTBA MHUKPOOPIaHNU3MOB, KaK

manufacture of fermented products; - regulatory and
legislative framework that determines the safety of food
products; - general principles of microbiological and
sanitary-hygienic control of food production.

be able to:

- analyze the properties of microorganisms as objects of
food microbiology; - analyze the causes of defects and the
release of low-quality products; - to develop research
programs to determine food safety; - Evaluate existing
production processes and propose possible ways to

00BEKTOB MHUIIEBOH MHUKPOOHOJIOTHH; - | improve or optimize them based on a systematic approach
aHaJM3MpOBAaTh TpPHYMHE Opaka u BeIIycka | t0 the analysis of the quality of raw materials,
NOPOAYKIIMHA HU3KOro Ka4dCCTBaA, -paBpa6aTLIBaTI>
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IporpaMMbl  NPOBEACHUS  MCCIENOBAaHUN IO
OTIpEICNICHHUIO OE301IaCHOCTH IUIIEBOM MPOAYKLIUH;
- JaBaTh OLICHKY CYyILECTBYIOIIUM
NIPOU3BOACTBEHHBIM IIpoLleccaM UM IIpeJulararb
BO3MO)KHBIE IIYTH HMX YCOBEPIICHCTBOBAHHA HIIH
ONTUMM3ALMK Ha 0a3e CHUCTEMHOI0 IOAXO0Ja K
AQHAIM3y KadecTBa CbIPbS, TEXHOJIOTUYECKOTO
mporecca 1 TpeOOBaHUN K KOHEUHOW TPOIYKIIUH.
BIIAZICTh:

- MerogamMu OTOOpa TPOU3BOJACTBEHHO-3HAYMMBIX
MHUKPOOPraHusMoB JJid HUCIIOJIB30BaHUA HUX B
MUIIEBOM MIPOU3BOJCTBE; - HABBIKAMH IPOBEICHUS

HCCIIEJOBAHNI 110 oTIpeeTICHUIO
MHUKPOOHOJIOTHYECKHUX TOKa3aTenel 0e30MacHOCTH
MHUIIEBON MPOAYKIINH; - METOINYECKUMHA

MOJTXO/IaMHU, JICXKAIMMHU B OCHOBE TIPEAYIPEKICHUS
BO3HUKHOBCHHS JC(PEKTOB M Opaka BBIMyCKaecMOMU
MTPOTYKIIHH.

technological process and requirements for the final
product

have skills in:

- methods of selection of industrially significant
microorganisms for their use in food production; - skills
in conducting research to determine microbiological
indicators of food safety; - methodological approaches
underlying the prevention of defects and defects of
products.

CemecTp nzydeHus: yaeOHOM JUCTIMITITNHBI, MOTYJIS /
Semester of study

6

6

IMpepexsusutsl / Prerequisites

@U3HONOrUsl MUKPOOPTaHU3MOB,
KynpTrBrpOBaHue MUKPOOPTaHNU3MOB,
CucremaTnka MEKpOOPTaHU3MOB

Physiology of microorganisms, Cultivation of
microorganisms, Systematics of microorganisms

TpynoeMKoCTh B 3a4€THBIX eAHAIIAX (KpeanuTax) / 3 3
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 50/70 50/70

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 ompoc, 3cce, TUCbMEHHAs KOHTPOJIbHAS
pabota, oTueT 1o Ja00paToOpHBEIM paboTam
3auer

Oral questioning, written assessments, essay, lab reports
Credit
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CeibcKoX03s1lCTBEHHASI MUKPOOHOJIOTHSI

CreranasaocTs / Speciality: Mukpo6uomorus / Microbiology
Yueonas qucnuninHa «CeJIbCKOX0351iiCTBEHHAS] MUKPOOHOJIOTHs», Jncunminnel npodunuzanun Ipuxiagnas Mukpoouoaorus /
Academic discipline «Agricultural Microbiology», Disciplines of profiling Applied Microbiology

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

Beenenue. IlouBeHHbIe MUKPOOHMOMBI U UX POJIb B
KpyroBopore OWOTCHHBIX 3JIEMEHTOB  (a30Ta,
yranepoma, (Gocdopa u ap.), TOIAAEPKAHUU
IUIOAOPOIUSL MIOYBBI. MuxkpoOHble
MOYBOYIOOPUTENFHBIE — IperapaTsl Ha  OCHOBE
CUMOMOTHYECKMX MHKPOOPraHW3MOB M HX POJb B
MUTAaHUM PACTEHUH W TOBBILICHUU IUIOAOPOAUS
IOYBEI. Pocrcrumynupyromue MUKPOOHBIE
mpenapaTsl Ha OCHOBE ACCOIMATUBHBIX
A30TPUKCUPYIOMHX U (ochaTCOMOOMITNZUPYIONTIX
OakTepuii. OnuuTHBIC u 3HA0DUTHBIC
MHUKPOOPraHMU3Mbl, UX BJIIMAHUEC HA POCT U pa3BUTHUC
CEJIbCKOXO3SIMCTBEHHBIX KynbTyp. IIpeBpamieHue
MHUKPOOPTraHU3MaMHU pacTUTEIBHOTO CBIPBAL.
[IpuMeHeHHEe MHKpPOOPTaHU3MOB JUIsi OOpBOBI C
0O0JIE3HSAMH U BPEAUTENSIMH CEIIBCKOX03IHCTBEHHBIX

pacTeHui. Mertoast UACHTU(UKAIAN
(bUTOMATOTEHHBIX MHUKPOOPTaHU3MOB.
OcoOeHHocTH  Tepexoja K  OpraHHYeCcKOMY

CEJIbCKOMY XO3SHCTBY.

Introduction. Soil microbiomes and their role in the cycle
of nutrients (nitrogen, carbon, phosphorus, etc.),
maintaining soil fertility. Microbial soil fertilizers based
on symbiotic microorganisms and their role in plant
nutrition and increasing soil fertility. Growth-stimulating
microbial preparations based on associative nitrogen-
fixing and phosphate-solubilizing bacteria. Epiphytic and
endophytic microorganisms, their influence on the
growth and development of crops. Transformation of
plant raw materials by microorganisms. Application of
microorganisms to combat diseases and pests of
agricultural plants. Methods for the identification of
phytopathogenic microorganisms. Features of the
transition to organic agriculture.

dopmupyembie komrerenimun / The formed
competences

Hcnonb30BaTh 3HAaHUS OCHOBHBIX OCOOEHHOCTEH
KU3HEJESITETHPHOCTH (UTOMATOTEHHBIX OaKTepHi,
MHKPOOPTraHU3MOB, HCIOJIb3YEMBIX B CEIBCKOM
XO3511ICTBE, MUILIEBOW MPOMBIIUIEHHOCTH W APYTUX

To use knowledge of the main features of the vital activity
of phytopathogenic bacteria, microorganisms used in
agriculture, food industry and other sectors of human
activity, the principles of creating biological products to

OTpacisix JesTeNbHOCTH 4YeJoBeka, NpHHIMMIOB | increase productivity and protect agricultural plants
co37aHusl  OWOTpernapaToB  JJIA  TOBBIIICHUS
MNPOAYKTHUBHOCTHU n 3alIUThI
CEJIbCKOXO3SIICTBEHHBIX PaCTEHUMN

PesynsTarel 00yueHus (3HaTh, YMETH, BIaIETh) / 3HATH: know:

Learning outcomes (know, be able to, have skills in) - OCHOBBI OMOpETYJISIIUY AesSTeIbHOCTH MUKPOOHBIX | - the basics of bioregulation of the activity of microbial
coo0IecTB TOYB C IeIbl0  BoccTaHOBiIeHHs | communities of soils in order to restore disturbed
HapyIICHHBIX ~ MHKpPOOOIIEHO30B,  moBbImIeHUs: | Microbiocenoses, increase biogenicity and soil fertility; -
OMOTeHHOCTH M IUIOZOPOAMS TOuBBI, - 3HadeHue | the importance of symbioses of plants with nitrogen-
CUMOHO030B pacTeHui c oakrepusimu- | fixing bacteria and arbuscular mycorrhizal fungi; -
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a3oTukcaTopaMu u apOyCKyISPHBIMU
MHKOPW3HBIMH TpHOamu; - OwopasHooOpasue u
MEXaHHM3Mbl BIIMSHUAS SIU(PUTOB, 3HIODHUTOB WU
pU300aKTEepUil HAa KUZHEACATEIBHOCTh PACTCHHUIA; -
OCHOBHBI€ 3Tallbl CO3JJAaHUSI MUKPOOHBIX TIPETIapaToB
HAa OCHOBE CHUMOHOTHUYECKUX W aCCOIMATHBHBIX

MUKPOOPTaHU3MOB; - HaIpaBJICHUS u
3¢ (HEeKTUBHOCTH HUCHOIb30BaHU MUKPOOHBIX
[penapaToB B CEJILCKOXO03AMCTBEHHOM

MPOU3BOJICTBE; - XAPaKTEPUCTUKY OPTraHUUYECKOTO
CEJIBbCKOTr0 XO3SMCTRBA.

YMETh:

- ONpeAeNsATh YWCICHHOCTb MHUKPOOPTaHU3MOB
Pa3MUYHBIX SKOJIOTrO-TPOPUUESCKHUX TPYTII B TOYBE U

BHYTPH pACTE€HHMH; - BBIACTATH SHIOQHUTHBIC
Oaktepun W pU300aKTEPHUH C  XO3AWCTBEHHO
IICHHBIMH CBOﬁCTBaMH; = AHAJIN3UPOBATh

CIOCOOHOCTh MHUKPOOPTaHU3MOB K CTHUMYIISLUH
pocTa U pa3BUTHA CEIbCKOXO03HCTBEHHBIX KYJIBTYP.
BJIAJIETh!

- METOAMYECKHMMH  TOAXOJaMH K  OIIEHKE
3¢ ()EeKTUBHOCTH  HWCHOJB30BAHUA  MHUKPOOHBIX
NpenapatoB B  Pa3IMYHBIX  TEXHOJOTMYECKHX
mporeccax CelbCKOro X03siicTBa; - HaBbIKAMHU

WCTIONTE30BAHUS MTOTyYEHHBIX 3HAHUH ITPU U3yYEHUU
CHENMANFHBIX JUCIHILINH, HAMCAHUN pedepaTos,
cTarei.

biodiversity and mechanisms of influence of epiphytes,
endophytes and rhizobacteria on plant life; - the main
stages of creating microbial preparations based on
symbiotic and associative microorganisms; - directions
and effectiveness of the use of microbial preparations in
agricultural production; - characteristics of organic
agriculture.

be able to:

- determine the number of microorganisms of various
ecological-trophic groups in the soil and inside plants; -
to isolate endophytic bacteria and rhizobacteria with
economically valuable properties; - analyze the ability of
microorganisms to stimulate the growth and development
of crops.

have skills in:

- methodological approaches to assessing the
effectiveness of the use of microbial preparations in
various technological processes of agriculture; - skills in
using the knowledge gained in the study of special
disciplines, writing essays, articles.

CeMecTp u3ydeHus: y4eOHOM TUCIMITIMHBI, MOTYJIS /
Semester of study

7

7

Ipepexsusutsl / Prerequisites

®u3non0rusi MUKpOOpranu3mMoB, Ousnonorus
pacTeHnr, MUKpPOOHBIE OOBEKTHI B OMOTEXHOJIOT I

Physiology of microorganisms, Plant physiology,
Microbial objects in biotechnology

TpynoeMKoCTh B 3a4€THBIX eIUHHIIAX (KpeanuTax) / 3 3
Credit units
KonnuecTBo ayTMTOPHBIX YacOB U 4acoB 46/58 46/58

camocTosTeapHOM pabotsr / 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 OIpoc, MUChMEHHAs KOHTPOJIbHAS paboTa,
OTYET 10 JTA0OPATOPHBIM padoTaM
3auer

Oral questioning, written assessments, lab reports
Credit
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CrernanasaocTs / Speciality: Mukpo6uomorus / Microbiology

MoJiekyJsipHasi 6aKTepHOJIOTHSs

YueOHas qucuuninHa «MosekyasapHas 0aKTepHOIOT s, TUCHUILTHHBI Npoduauzannu MosaekyasspHass MUKPOOHoI0rus/
Academic discipline «Molecular Bacteriology», Disciplines of profiling Molecular Microbiology

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJTYJIS
/ Brief summary

Beenenne. Opranmzanuss ¥ (YHKIHOHHUPOBAHHUE
HyKJIeon1a OaKTepraabHON KiIeTKH. MOJIeKyspHbIe
MeXaHU3Mbl TPAHCKPHIIIUH B KJIETKaX MPOKapHOT.
TpaHcnsumsa B KIeTKax MpOKapuoT. MeXaHH3MBI
IOBIDKEHHs OakTepuanbHBIX KIeTOK. Kierounas
mubpdepennmamuss  y  Oaktepuit.  Poct  wm
pa3MHOKEHUE OaKTEepPHI.

Introduction. Organization and functioning of the
nucleoid of a bacterial cell. Molecular mechanisms of
transcription in prokaryotic cells. Translation in
prokaryotic cells. Mechanisms of movement of bacterial
cells. Cell differentiation in bacteria. Bacterial growth and
reproduction.

dopmupyemsbie komnerenimu / The formed
competences

Brnaners coBpeMEHHBIMHU 3HAHUSIMH MOJICKYJISIPHO-
FEHETUYECKUX OCHOB  JKM3HEAEATENLHOCTH U
CUTHAJIBHBIX CHCTEM TIPO- U DYKAPHUOTUYECKUX
MHUKPOOPTAaHU3MOB U YMETh HCIOIB30BAaTh UX JJIA
CO3/1aHUSI MUKPOOHBIX MPOAYIEHTOB OMOJIOTHYECKH
AKTHUBHBIX BEILIECTB.

Possess modern knowledge of the molecular genetic
bases of life and signaling systems of pro- and eukaryotic
microorganisms and be able to use them to create
microbial producers of biologically active substances.

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

3HaTh:

- OpraHu3aiuio U (YHKIMOHUPOBAHUE HYKJICOHIA
OakTepuii; - MOJICKYJISIpHBIE MEXaHU3MBI
TPAHCKPUIIIUH; - QYHKIIMOHUPOBAHUE OIEPOHOB; -
MOJ'ICKYJ]SIpHBIe MEXAaHNU3MbI TpaHCJ'IHHI/II/I;
MEXAHU3MBI IBIDKEHHS KIIETOK, - OCOOEHHOCTH

KieTouyHo nmuddepeHnuamu  y OakTepwuii;
MeXaHU3MbI pOCTa U Pa3MHOXEHUs OaKTepui;
Ymers:

- IPUMEHATH MOJIyYCHHbIE 3HAHUS B NMPAKTHYECKOIl
JeSITETBHOCTU B OMOJIOTHYECKUX UCCIICIOBAHUSIX;
Bragers:

- (aKTHYECKUM
YTBEPKACHHOU
METOMYECKIUMU
pasnMYHBIX 3adad B
0aKTEepHOJIOTHH

MaTepuajoM B  oObeme
nporpaMMel  y  Kypca; -
MOAXOAAMHM  JUISL  PEMICHHUS

00acTH  MOJIEKYJISIPHOM

know,

- organization and functioning of the nucleoid of bacteria;
- molecular mechanisms of transcription; - Operon
functioning; - molecular mechanisms of translation; -
mechanisms of cell movement; features of cell
differentiation in bacteria; - mechanisms of bacterial
growth and reproduction;

be able to:

- to apply the knowledge gained in practical activities in
biological research;

have skills in:

- factual material in the volume of the approved program
of the course; - methodological approaches for solving
various problems in the field of molecular bacteriology

CeMecTp u3ydeHus: y4eOHOM TUCIMITIIMHBI, MOTYJIS /
Semester of study

4

Ipepexsusutsl / Prerequisites
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TpyaoeMKoCTh B 3aUeTHBIX eAMHHIIAX (KpeauTax) / 3 3
Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 50/70 50/70
camocTosTeapHOM pabotsl / Academic hour of

students' class work, hours of self-directed learning

TpeGoBanns u GOpMBI TEKYIIEH 1 TPOMEKYTOUHON Tect Test
arrectanuu / Requirements and forms of current and Ok3ameH Exam

interim certification
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BHexpoMoCOMHBbIE FeHETHYECKHE YJIeMEHThI MUKPOOPTaHM3MOB
Crermansaocts / Speciality: Mukpo6uomorus / Microbiology
YueOHas TuCHUIUIMHA «BHEXPOMOCOMHBIE reHeTHYECKHE 3JIEMEHTHI MUKPOOPTaHU3MOBY, THCHHILIMHBI Mpopuan3anun MoJiekyasipHasi MUKpoouosorus /

Academic discipline « Extrachromosomal genetic elements of microorganisms », Disciplines of profiling Molecular Microbiology

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

BBenenne. ApmanTHBHO 3HAYMMBIE — TPHU3HAKH
Oaktepuii. OpraHuzanus CHUCTEM peIUTHKAI|U
BHEXPOMOCOMHBIX TEHETUYECKUX CTPYKTYP

oakrepuii. Opranmszanus MRS-, KIL-, PAR- u TRA-
CHCTEM BHEXPOMOCOMHBIX TE€HETHUYECKUX CTPYKTYP
Oaktepuil. 3HaUE€HHNE U HBOJIOIHS BHEXPOMOCOMHBIX
TCHETHYECKUX CTPYKTYP.

Introduction. Adaptively significant characteristics of
bacteria. Organization of replication systems of
extrachromosomal genetic  structures of bacteria.
Organization of MRS-, KIL-, PAR- and TRA-systems of
extrachromosomal genetic structures of bacteria.
Significance and evolution of extrachromosomal genetic
structures.

dopmupyemsbie kommerenimu / The formed
competences

Bragets coBpeMEHHBIME 3HAHWSIMH MOJIEKYJISPHO-
TeHETHYECKUX OCHOB  JKM3HENEATEILHOCTH U
CUTHAJIBHBIX CHCTEM TIPO- U OYKAPHUOTUYECKUX
MHKPOOPTaHU3MOB M YMETh WCIOJB30BaTh WX JUIS
CO3/IaHUSI MUKPOOHBIX MPOAYIEHTOB OMOJIOTHIECKH
AKTUBHBIX BEIIECTB.

Possess modern knowledge of the molecular genetic
bases of life and signaling systems of pro- and eukaryotic
microorganisms and be able to use them to create
microbial producers of biologically active substances.

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

3HaTh:

- 0COOGHHOCTH  OpraHHM3alud  JIETePMUHAHT,
00eCTeYnBalONIMX  YCTOWYMBOCTh  OakTepwii K
CTpeCCOBbIM  (hakTOpaM cpeibl  (AaHTHOUOTHKH,
KCEHOOMOTHKH) u pa3iuyHbIC THUTIBI

B3aWMOOTHOIIIEHUHA HMX C pacTeHusM ((pHuKcanus
a3ota, 00pa3oBaHHE OIYXOJEBBIX KIETOK) W
KUBOTHBIMH (CHHTE3 TOKCHUHOB); - TCHETUYECKUE
CHUCTEMBI BHEXPOMOCOMHBIX TCHETHYECKUX
CTPYKTYyp, oOecrednBaronfe HX MOJICpKaHUE B
psiny mokosieHuit (rep- u par-, mrs-, Kil-cucremsr) u
pacnpoctpaHenue (tra-cucrembl) B OaKTEpHAIBHBIX
MOMYyJSAIMAX; -  OPUHIMIBI  HCIOJIE30BAHUS
BHEXPOMOCOMHBIX ~T'€HETHYECKUX CTPYKTYp B
obnactt OMOTEXHONOTMH (CO3JaHHE IITaMMOB-
JNECTPYKTOPOB  KCEHOMOTHKOB, MPOIYLIEHTOB
OMOJIOTUYECKU aKTUBHBIX COCJIMHEHHIA);

YMersb:

- aHATM3UpPOBAaTh  QJANTHBHBIC CBOWCTBA U
W3MEHYMBOCTh MPOKAPHOTHYECKHX OPTraHU3MOB 32

Know:

- features of the organization of determinants that ensure
the resistance of bacteria to environmental stress factors
(antibiotics, xenobiotics) and various types of their
relationships with plants (nitrogen fixation, formation of
tumor cells) and animals (synthesis of toxins); - genetic
systems of extrachromosomal genetic structures that
ensure their maintenance in a number of generations (ger-
and par-, mrs-, kil-systems) and distribution (tra-systems)
in bacterial populations; principles of using
extrachromosomal genetic structures in the field of
biotechnology (creation of destructive strains of
xenbiotics, producers of biologically active compounds);
Be able to:

- analyze the adaptive properties and variability of
prokaryotic organisms due to the presence of
extrachromosomal genetic structures in their cells; - to
use extrachromosomal genetic elements to create
biotechnologically significant technologies for cleaning
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CYET MPUCYTCTBHUS B UX KIIETKAX BHEXPOMOCOMHBIX
FeHETUYECKUX CTPYKTYP; HCIIOIb30BaTh
BHEXPOMOCOMHBIE T'€HETHUYCCKHUE 3JIEMCHTBHI IS
CO3JaHHus OHMOTEXHOJIOTMYECKH 3HAYUMBIX
TEXHOJIOTMA OYHMCTKH OKpYXKAIOIIEH cpeasl OT
KCEHOOMOTHKOB W  TPOAYKIUH  OHOJOTHYECKH
AKTUBHBIX COEIVHEHUI.

Bnaners:

-MeTomaMu  paboTel ¢ mmasmumHor JIHK; -
METOJUYCCKHMH ITOAXOJaMHU, JICKAIIMMHU B OCHOBC
YIy4IIEHHs] CBOHCTB  MHUKPOOPIaHHM3MOB  Kak
00BbEKTOB OMOTEXHOJIOTHH.

the environment from xenobiotics and the production of
biologically active compounds.

Have skills in:

- methods of working with plasmid DNA; -
methodological approaches underlying the improvement
of the properties of microorganisms as objects of
biotechnology.

CemecTp nzydeHus: yaeOHOM JUCIUITIINHBI, MOTYIIS /
Semester of study

5

5

[MpepexBusutsl / Prerequisites

CrpykTypHas Onoxumusi, MeTtabonmueckast
onoxumust, GU3NOIOTHsI MUKPOOPTaHU3MOB,

Structural Biochemistry, Metabolic Biochemistry,
Physiology of Microorganisms, Genetics

I'enernka
TpymoeMKoCTh B 3a4€THBIX EIUHHLAX (KpeanuTax) / 3 3
Credit units
KosruecTBO ayIMTOPHBIX YaCOB U YaCOB 50//70 50/70

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

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

YcTHBIN 0npoc, TECT
3auer

Oral questioning, test
Credit
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Crermansaocts / Speciality: Mukpo6uomnorus / Microbiology

CurHajbHbIe CHCTEMBI MHKPOOPraHu3MoB

YuyeoHast TucHUNINHA «CHTHAJIbHbIE CHCTEMbI MUKPOOPTaHU3MOBY, IHCHHMILTHHBI poduausanun MosekyasspHas MUKpoouoiorus /
Academic discipline « Signaling systems of microorganismsy, Disciplines of profiling Molecular Microbiology

Kpatkoe conepxkanue yueOHON AMCIUTUTHHBI, MOTYIIS
/ Brief summary

Beenenue. TIpuniune TPaHCKPHUIIIIUOHHON
perymsiuuu. [IpUHIUOBT  TOCTTPAHCKPUIIIMOHHOM
perymsiiiua.  Opranm3anss W 0COOCHHOCTH
(hyHKIIIOHUPOBAHUS CHUTHAJIbHBIX CUCTEM.
CurHammzanusi TpH ~ CTPECCOBBIX  PEAKIHUAX.
MeKKIIeTOUHbIE KOMMYHHKAIUH. KonTtpons
KJIETOYHOTO ITUKJIA.

Introduction. Principles of transcriptional regulation.
Principles of post-transcriptional regulation.
Organization and features of the functioning of signaling
systems. Alarm in case of stress reactions. Intercellular
communications. Cell cycle control.

dopmupyemsbie kommerenimun / The formed
competences

Bragets coBpeMEHHBIME 3HAHWSIMH MOJIEKYJISPHO-
TeHETHYECKUX OCHOB  JKM3HENEATEILHOCTH U
CUTHAJIBHBIX CHCTEM TIPO- U OYKAPHUOTUYECKUX
MHKPOOPTaHU3MOB M YMETh WCIOJB30BaTh WX JUIS
CO3/IaHUSI MUKPOOHBIX MPOAYIEHTOB OMOJIOTHIECKH
AKTUBHBIX BEIIECTB.

Possess modern knowledge of the molecular genetic
bases of life and signaling systems of pro- and eukaryotic
microorganisms and be able to use them to create
microbial producers of biologically active substances.

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

3HATh!
- o0umme MNPUHLOUIBI PErysiUUH  KICTOYHBIX
MIPOLIECCOB HA PA3JIMYHBIX CTAAUAX OSKCIPECCHH
TCHOMHOM WH(pOpPMaIUK, - TMPHHIUIBI JETCKINN
KJIETKOW HW3MEHEHUHl OKpyXaroueil cpeasl u
BHYTPHUKJIETOUYHBIX CTPECCOB; - 0COOEHHOCTEH
CUTHAJIbHBIX CHCTEM, KOHTPOJIUPYIOLIIX
KJICTOYHBIN roMeocTas, - 0COOEHHOCTH
CUTHAJIM3AlMM TP CTPECCOBBIX BO3ICHUCTBUSIX, -

MOJICKYJIAPHBIC MCXaHHU3MBbI MECXKKIICTOYHBIX
KOMMYHHKaHHﬁ, - MOJICKYJIAPHBIC MEXaHNU3MBbI
CUTHAJIM3alunun MCKOY MaTOr€HHbBIMHA n

CUMOMOTHYECKUMU MHKPOOPTaHU3MaMHU H  UX
X035I€BaMU;

YMETH:

- NOCTPOUTH MOJENb PETYISTOPHOTO MOTHBA; -
UACHTU(DUIIPOBATH pETYJISITOPHbBIE
[IOCJICZI0BATEIBHOCTH B OaKTepHAJIbHBIX ICHOMAX; -
IUIAaHUPOBATh TEHETHYECKHUE MoU(pUKAIUN
CUTHAJIBHBIX CHCTEM, HEOOXOIUMBIC JIsI H3MEHEHUS

Know:

- general principles of regulation of cellular processes at
various stages of expression of genomic information, i.e.
the principles of detection by the cell of environmental
changes and intracellular stresses; - features of signaling
systems that control cellular homeostasis - features of
signaling under stressful influences, molecular
mechanisms of intercellular communications, - molecular
mechanisms of signaling between pathogenic and
symbiotic microorganisms and their hosts;

Be able to:

- to build a model of the regulatory motive; - Identify
regulatory sequences in bacterial genomes - plan genetic
modifications of signaling systems necessary to change
the properties of the microorganism in a given direction;
- navigate in the literature on intra- and intercellular
signaling;

Have skills in:
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CBOWCTB MHUKPOOpraHu3Ma B 3aJaHHOM
HaIpaBlIEeHUH; - OPUEHTUPOBATHCS B JIUTEPATYPE IO
BHYTPH- U MEXKJICTOUHOW CUTHAJIN3AIINY;

BJIaJIETh:

- TepMHHONIOTHEH y4eOHOW IUCHHIUINHBI; -
0a30BBIMH HaBBIKAMH pPabOTHI ¢ 0azaMu JaHHBIX
PETYASTOPHBIX MOCIEAOBATEIHLHOCTEH; - METOJaMH
aHaJIM3a PeryJsITOPHBIX MOCIEI0BATEILHOCTEH.

- the terminology of the academic discipline; - basic skills
in working with regulatory sequence databases; - methods
of regulatory sequence analysis.

Cemectp nsyueHus: y4eOHOW TUCIIMIUTMHBI, MOTYIIS / 6 6
Semester of study

IMpepexBusuts / Prerequisites - -
TpymoeMKocTh B 3a4€THBIX EIUHHLAX (KpeanuTax) / 3 3
Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 50/70 50/70

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

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

IMucbMeHHast KOHTPOJIbHAS padoTa,
VHJUBULYJIbHBIN IPOEKT, OTYET 110
J1a00paTOPHBIM paboTaM
3auer

Written assessments, individual project, lab reports
Credit
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MukpoOHbIe TEXHOJIOTHH MOJIYy4YeHHs PeKOMOMHAHTHBIX 0€J1KOB

CreranasaocTs / Speciality: Mukpo6uomorus / Microbiology

YyeGHasi TUCHUNIINHA « MUKPOGHDbIE TEXHOJIOTHH MOJIYYeHHsI PEKOMOMHAHTHBIX 0€JIKOBY», THCHHILTHHBI popuian3amun MosiekyasipHas MUKPOOHoIorusi/
Academic discipline «Microbial technologies for obtaining recombinant proteinsy», Disciplines of profiling Molecular Microbiology

Kpatkoe conepxanue yueOHOW AUCIUTUTHHEL, MOJTYJIS
/ Brief summary

OcCHOBHEBIE IIOHATHA. MGTOI[I)I TCHETUYECKOM
WHXCHCPHUU I KIOHHPOBAHHUA peKOM6I/IHaHTHBIX
T'CHOB. HOJ'Iy‘IeHI/Ie pCKOM6I/IHaHTHI)IX OCIKOB.

Concepts. Genetic engineering methods for cloning
recombinant genes. Production of recombinant proteins

dopmupyemsie komnerenimu / The formed
competences

Brnanets coBpeMEHHBIMH 3HAHUSIMH MOJIEKYJISIPHO-
TEHETHYECKHX OCHOB  JKM3HEIEATENBHOCTH |
CHUTHAIBHBIX CHCTEM TIIpO- ¥ JYKapUOTHYECKUX
MHUKPOOPTaHM3MOB M YMETh HCIOJIB30BaTh UX IS
CO3JIaHHUS MUKPOOHBIX MPOJIYLIEHTOB OMOIIOTHYECKH
AKTHBHBIX BELIECTB.

Possess modern knowledge of the molecular genetic
bases of life and signaling systems of pro- and eukaryotic
microorganisms and be able to use them to create
microbial producers of biologically active substances.

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

3HATB!
- CTPYKTYypHO-QYHKIHMOHAIbHBIE ~ OCOOCHHOCTH
OpraHu3aIyu MHUKPOOHBIX HPOIYLIEHTOB
PEKOMOMHAHTHBIX ~ OENKOB; METONIBI TE€HHOU
UHXCHCPpHUHU MHUKPOOPIaHHU3MOB; TEXHOJIOI'uu

pexomOuHaHTHBIX JIHK; - THITBI BEKTOPHBIX CHCTEM
JUTSL MOJIEKYJISIPHOTO KJIOHUPOBAHMS B KJIETKaX Mpo-
U DYKapuoT; - OCOOEGHHOCTH MeTadoIH3Ma
MUKpPOOPTraHM3MOB B  YCJIOBHSX CBEpPXCHHTE3a
PEKOMOMHAHTHOTO O€JKa, - METOABI BBIACICHUS
Telell  BKIIOYEHMS W HX  TOCIeAYoLEel
TpaHchopmanuu.

YMETh:

- ONTHMHU3HPOBATH HYKJIEOTHIHBIE
[IOCJIEZIOBATENbHOCTH B 3aBUCUMOCTH OT CHCTEMBI
JKCIIpECCHA  PEKOMOMHAHTHBIX 0emKOoB; -
pa3pabatbiBaTh npaiMepbl AJ1s MOJIyYSHHS 1IeTIeBBIX
HYKJIEOTHIHBIX [IOCIIEI0BATEIBHOCTEH; -
NpUMEHSATH pa3nuunble BUab! 1P s cunTe3a nnn
aMILTUHUKALIN LIEJIEBBIX HYKJIEOTHIHBIX
[IOCJICI0BATENBHOCTENH; - TPUMEHSATh pa3INYHbIE
BHUIBl KJIOHHPOBAHHS IEJEBBIX HYKICOTHIHBIX
[10CJIEI0BATENbHOCTEN JUISL MTOJIYYECHUS
pexomOuHaHTHEIX Mojekyn JIHK; - mpoBogutsb
BBIJIETICHUE " (hpaxIoHupOBaHNE

Know:

- structural and functional features of the organization of
microbial producers of recombinant proteins; - methods
of genetic engineering of microorganisms; - recombinant
DNA technologies; - Types of vector systems for
molecular cloning in pro- and eukaryotic cells; - features
of the metabolism of microorganisms under conditions of
supersynthesis of recombinant protein, - methods of
isolation of inclusion bodies and their subsequent
transformation.

be able to:

- optimize nucleotide sequences depending on the
expression system of recombinant proteins; - develop
primers to obtain target nucleotide sequences; - Use
various types of PCR for the synthesis or amplification of
target nucleotide sequences; - use various types of cloning
of target nucleotide sequences to obtain recombinant
DNA molecules; - Isolate and fractionate recombinant
proteins from cell lysates depending on their solubility.
have skills in:

- methodological techniques for creating recombinant
DNA molecules; - methods of introducing recombinant
DNA into pro- and eukaryotic cells; - methodological
techniques for the production of recombinant proteins on
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PEKOMOMHAHTHBIX OEJIKOB M3 KJIETOYHBIX Jiu3aToB B | @ laboratory and industrial scale; - Methods of
3aBHCHMOCTH OT MX PACTBOPHUMOCTH. purification and stabilization of recombinant proteins.
BIIaJICTh:
- METOAMYECKHMMH TpUeMaMu sl CO3JaHUs
pexomOuHanTHBEIX Monekyn JHK; - meromamm
BBeacHHU pekoMOmHaHTHBEIX JIHK B Kietku mpo- u
9YKapHoOT, - METOAMYECKHMMHU MpHUeMaMy ISt
HapabOTKH PEKOMOMHAHTHBIX OenkoB B
J1a0OpaTOPHBIX W IPOMBINUICHHBIX MacmTadax; -
METOAaMHU OUYUCTKHU 17§ CTaOMITN3aIH
PEKOMOMHAHTHBIX OEJKOB.
CemecTp nzydeHus: yaeOHOM JUCIUITIINHBI, MOTYIIS / 7 7
Semester of study
IpepexBusutsl / Prerequisites - -
TpymoeMKoCTh B 3a4€THBIX eIUHHLAX (KpeanuTax) / 3 3
Credit units
KosnruecTBO ayIMTOPHBIX YaCOB U YaCOB 46/62 46/62
camocTosTeapHOM pabotsl / Academic hour of
students' class work, hours of self-directed learning
TpebGoBanus 1 HOPMBI TEKYILEH U TPOMEXKYTOYHOM YcrHblii onpoc, pedepat, nucbMeHHas Oral questioning, written assessments, presentation,
arrectanuu / Requirements and forms of current and KOHTpOJIbHAs paboTa, JUCKYCCHs, discussion practice, Individual project, lab reports
interim certification WHJIMBHIYy JIbHBIA TIPOCKT, OTYET 110 Credit
nmabopaTopHBIM paboTam
3auer
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Crermansaocts / Speciality: Mukpo6uomorus / Microbiology

MukpoOHasi 3K0JI0rusl YeJ0BeKa

Y4yeoHas nucuuminHa « MEKpPoOOHast IK0JIOTHsI YeJI0BEeKa», TUCHUIIMHBI TPoduIn3anuu /
Academic discipline «<Human Microbial Ecology», Disciplines of profiling

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

Beenenne. CrpykTypa MHKpPOOHMOTHI HYeJIOBEKa.
OYHKIIMM MHUKPOOHMOTHI YeNOBEKa. MeXaHH3MBbI
B3aMMOJICHCTBUS ~ MHKPOOHMOTBI W OpraHu3Ma
X03suHa. MUKpOOMOM 4YeJoBeKa MPU TaTOJIOTHH.
IoXx0/bI K KOPPEKIIMH MHUKPOOHOTHI.

Introduction. Structure of the human microbiota.
Functions of the human microbiota. Mechanisms of
interaction between the microbiota and the host organism.
Human microbiome in pathology. Approaches to
microbiota correction.

dopmupyemsie komnerenimu / The formed
competences

Ucnonb3oBaTh 3HaHWSIT MHUKPOOHOW  OKOJOTHU
YeJ0BEKa, POJIM MHUKPOOPraHU3MOB B KpPYrOBOPOTE
BEIIECTB, I0YBOOOPA30BaTEeNbHBIX IpoLeccax U
IJIONOPOAUM  IIOYB, IIEPBUYHOM  HPOLYKLHHU
BOJOEMOB W  MUHEpPAIM3ALMM  OPraHUYECKUX
BEIIECTB B TPAKTHYECKOM JESTEIbHOCTH

To use knowledge of human microbial ecology, the role
of microorganisms in the circulation of substances, soil-
forming processes and soil fertility, primary production
of water bodies and mineralization of organic substances
in practical activities

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

3HATB!

- CTPYKTYpy MHKpPOOHOTBHI pa3iH4YHBIX OHOTOIOB
TeJa 4YeJOBEKa B HOPME; - OCHOBHBIE JTallbl
(dbopMupoBaHusT ~ MHUKpPOOMOTHI U (HaKTOPHI,
BIIMSIIOIIME HA €€ KaUECTBEHHbIN 1 KOJIMYECTBEHHBIN
COCTaB; - y4acTue MHUKPOOUOTHI B META0OIHYECKUX
mporeccax,  OOECIeYeHHMH  KOJOHHM3aLMOHHON
PE3UCTEHTHOCTH K MaToreHam, (pyHKIMOHUPOBAaHUH
MHLIEBAPUTENBHON, HEPBHOW, UMMYHHON U APYTHX

CUCTEM OpraHd3Ma 4YelOBeKa; - MEXaHU3MBbl
B3aWIMOJCHCTBUA MHUKPOOHMOTHI C  OpPraHU3MOM
XO035IMHA; pOJib  MHUKpPOOHMOTHI B IATOreHE3e
pa3IMYHBIX 3a00JICBaHMI; - COBPEMEHHBIE TIOXOIBI
K MOAJIEP KAHUIO H KOPPEKIUU
MHKpPOIKOJIOTHYECKOTO  CTaTyca  uejoBeKa; -

MMOCTTCHOMHBIC TEXHOJIOTMHU HM3Y4YCHUSA KHIICYHOI'O

MUKpOOWMOMa,  JOCTIDKEHHS W TEPCHEKTUBBI
HCCIIEIOBAHUI B JAHHOK 00JIaCTH;

YMETE:

- HCTIOJIB30BATh COBpEMEHHBIC
MUKPOOHOIIOTUYECKHE u

MOJICKYJIAPHOICHECTUYCCKUE METOJbI JJId U3YUCHUA

Know:

- the structure of the microbiota of various biotopes of the
human body is normal; - the main stages of microbiota
formation and factors affecting its qualitative and
quantitative composition; - participation of the microbiota
in metabolic processes, ensuring colonization resistance
to pathogens, the functioning of the digestive, nervous,
immune and other systems of the human body; -
mechanisms of interaction between the microbiota and
the host organism; - the role of microbiota in the
pathogenesis of various diseases; - modern approaches to
maintaining and correcting the microecological status of
a person; - post-genomic technologies for studying the
intestinal microbiome, achievements and prospects of
research in this area;

Be able to:

- use modern microbiological and molecular genetic
methods to study the qualitative and quantitative
composition of the microbiota; - to study the biological
properties of microorganisms isolated from the human
digestive tract and food, in order to assess their
manufacturability, safety, and probiotic potential; - to
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Ka4eCTBEHHOI0O M  KOJHMYECTBEHHOI'O  COCTaBa
MHKPOOHOTHI; - HCCIICIOBATh OMOJIOTHYECKHE
CBOWMCTBAa MHKPOOPTaHW3MOB, BBIJICICHHBIX U3
MUIICBAPUTEIILHOTO TPAKTa YEJIOBEKa U TPOJTYKTOB
IHTAHUSA, C ILENbI0 OLICHKH WX TEXHOJOTHYHOCTH,
0e30IacHOCTH, TPOOHOTHYECKOTO IOTCHIMANIA; -
MPUMEHSTh 3HaHUS O MUKPOOOIICHO3aX Pa3IMYHBIX
OMOTOIOB TeNa dYelnoBeKa ]IS TUTAHUPOBAaHUS U
OCYIIECTBJIICHHUS MCCIIEAOBAaHUM, HAPaBICHHBIX Ha
pelieHue Pa3HOOOpa3HBIX NMPAKTHYSCKUX 3a/1ad B
OMOTEXHOJIOTHU U MEIULIMHE;

BIIAJICTh:

- TEPMUHOJIOTHEH, UCIOJB3YIOLIEHCS B U3y4aeMoil
JUCHUIIIIUHE, HaBBbIKaMH IIOHUMAaHUS nu
KPUTHYECKOTO aHallu3a HAyYHOH IJIMTEpaTypel B
o0jacTh MHKPOOHOH OKOIIOTHM  4YeloBeKa; -
HaBBIKAMH CEJIEKIIMM K OICHKH OE30IacHOCTH
HpO6I/IOTI/I‘-I€CKI/IX MTaMMOB MHUKPOOPTraHU3MOB; -

HaBBIKAMH CO3JaHUsI M OHOTEXHOJOTHYECKOIro
MPOM3BOJCTBA  MPOOMOTHKOB U TPOIYKTOB
(YHKIIMOHAIBHOTO TUTAHMSL.

apply knowledge about microbiocenoses of various
biotopes of the human body for planning and
implementing research aimed at solving various practical
problems in biotechnology and medicine;

Have skills in:

- the terminology used in the discipline being studied; -
skills of understanding and critical analysis of scientific
literature in the field of human microbial ecology; - skills
in breeding and assessing the safety of probiotic strains of
microorganisms; - skills in the creation and
biotechnological production of probiotics and functional
food products.

Cemectp nzyueHus: yd4eOHON TUCIMIUIMHBI, MO /
Semester of study

7

7

IMpepexsusutsl / Prerequisites

Mukpobuonorus, Cucremarnka
MHUKpOOpTaHu3MoB, Puznomnorus
MHKpPOOPTaHU3MOB, [ €HeTHKa MUKPOOPTaHU3MOB,
®uznonorus 4eaoBeKa U KHUBOTHBIX

Microbiology, Systematics of Microorganisms,
Physiology of Microorganisms, Genetics of
Microorganisms, Human and Animal Physiology

TpymoeMKoCTh B 3a4€THBIX eUHHIAX (KpeanuTax) / 3 3
Credit units
KonnuecTBo ayTMTOPHBIX YacOB U 4acoB 50/58 50/58

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

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

YCTHBIH OIpoc, MUCbMEHHAs! KOHTPOJIbHAsE padoTa,
3cce, 3alluTa 0T4YeTa 1o JadopaTopHoi padore,
TecT
OKk3ameH

Oral questioning, written assessments, essay, lab reports,
test
Exam
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Buoreoxumuyeckas e TeIbHOCTD MUKPOOPTaHU3MOB
Crermansaocts / Speciality: Mukpo6uomorus / Microbiology

Y4yeboHas qnucuuminHa «buoreoxummuyeckasi 1eATeJIbHOCTh MUKPOOPTaHU3MOBY, THCIUILIUHBLI MPOQUIH3AIUT /
Academic discipline «Biogeochemical activity of microorganismsy, Disciplines of profiling

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

Beenenne. Cucrema OMOT€OXHMHUYECKHX IIUKIIOB.
Mukpooprauu3mbl u  atMocdepa. Mukpobuora
BOJIOEMOB. Mukpobuora amMpuONaTbHBIX
JMaHamadToB, SKOTOHOB, TCOXUMUICCKUX OaphEPOB.
[TouBeHHass MUKPOOHOIOTHS. BHOT€OTeXHOIOTHH.

Introduction. The system of biogeochemical cycles.
Microorganisms and the atmosphere. Microbiota of water
bodies. Microbiota of amphibial landscapes, ecotones,
geochemical barriers. Soil microbiology.
Biogeotechnology.

dopmupyemsie komnerenimu / The formed
competences

Ucnonb3oBaTh 3HaHWSIT MHUKPOOHOW  OKOJOTHU
YeJ0BEKa, POJIM MHUKPOOPraHU3MOB B KpPYrOBOPOTE
BEIIECTB, I0YBOOOPA30BaTEeNbHBIX IpoLeccax U
IJIONOPOAUM  IIOYB, IIEPBUYHOM  HPOLYKLHHU
BOJOEMOB W  MUHEpPAIM3ALMM  OPraHUYECKUX
BEIIECTB B TPAKTHYECKOM JESTEIBHOCTH

To use knowledge of human microbial ecology, the role
of microorganisms in the circulation of substances, soil-
forming processes and soil fertility, primary production
of water bodies and mineralization of organic substances
in practical activities

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

3HATh:
- pOJIb pPas’IMYHBIX TIPYNI MHUKPOOPraHM3MOB B
KpyroBOpoTe OWMOTEHHBIX JJIEMEHTOB, - pPOJb
MHKPOOPTaHU3MOB B (JOPMHUPOBAHUY COBPEMEHHOTO
cocTaBa atMochepsr; - MPOIECCHI
HO‘IBOO6paSOBaHI/I$[ nu y‘IaCTI/Ie B HHUX pa3anme
TPYIIl MHKPOOPTaHU3MOB; - OCOOCHHOCTH IUKIIOB
SJIEMEHTOB B MPECHBIX BOJOEMax MU OKEaHE;
HpI/IHHI/IHBI HUCIIOJIB30BAHUA MHKpOOpFaHI/I3MOB B
re0JIOr0-pa3BeAOYHON EATEIbHOCTH.

YMETB:

- MOI[CJII/IpOBaTL BIIUAHHUC MHKpOOpFaHI/BMOB Ha
COCTOSIHME  DKOCHUCTEMBI; -  OICHHMBATh |
MPOrHO3UPOBAaTh BO3MOYKHOE HETATUBHOE WJIU
MO3UTUBHOE BO3ACHCTBUE MHUKPOOPTaHU3MOB Ha
OKPY>KaIOIIY10 cpeny: MIPUPOJIHBIE Hu
MPOU3BO/ICTBEHHBIE CUCTEMBI; - JeJaTh
MPaKTUYECKUE BBIBO/IBI B HMCCIIEIOBAHUSIX
OCATCIIBHOCTHU MI/IKpOOpFaHI/ISMOB C yT-IeTOM
SKOJIOTHYECKHUX MOCIIEACTBUH.

BJIAACTh:

- o0bemMoM

3HaHWM, MOJIYYEHHBIX B paMKax

Know:

- the role of various groups of microorganisms in the
cycle of nutrients; - the role of microorganisms in the
formation of the modern composition of the atmosphere;
- processes of soil formation and the participation of
various groups of microorganisms in them; - features of
the cycles of elements in fresh water bodies and the
ocean; - principles of the use of microorganisms in
geological exploration.

Be able to:

- to model the impact of microorganisms on the state of
the ecosystem; - to assess and predict the possible
negative or positive impact of microorganisms on the
environment: natural and industrial systems; - to draw
practical conclusions in the study of the activity of
microorganisms, taking into account environmental

consequences.

Have skills in:

- the amount of knowledge gained within the course of
study; - the ability to use standard methods of

geomicrobiology to study the role of microorganisms in
the cycles of various elements
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M3y4aeMoro Kypca; - HaBbIKAMU HCIIOIb30BaHUSA
CTAaHIAPTHBIX METOJOB TCOMHKPOOHOJIOTHH IS
W3Y4YEHUS POJU MHUKPOOPTaHM3MOB B IHMKJIaX
Pa3IMYHBIX DJIEMEHTOB

CemecTp nzydeHus: yaeOHOM JUCIUITIINHBI, MOTYJIS /
Semester of study

8

8

[MpepexBusutsl / Prerequisites

®u3noNI0rusi MUKpOOpranu3mMoB, CucTeMaTHKa
MHKPOOPTaHU3MOB,
I'eneTtrnka MukpoopranusmMoB, KyiapTuBrnpoBaHue
MHKPOOPTaHNU3MOB, XUMUS

Physiology of microorganisms, Systematics of
microorganisms,
Microorganism Genetics, Microorganism Culture,
Ecology of microorganisms, Chemistry

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

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

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

YCTHBIN opoc, OTYET 1o J1abopaTopHOM padoTe,
TECT, MUChbMEHHAs! KOHTPOJIbHAS paboTa, 3cce
DK3aMeH

Oral questioning, written assessments, lab reports, test,
essay
Exam
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CnennpakTuKym

Crermansaocts / Speciality: Mukpo6uomorus / Microbiology
YyeoHasi nucuumiinaa «CneunpakTukym», Jlucuuminns npopuiausamun [pukiaaanas MUKpPoouoiorusi/
Academic discipline «Special Practicumy, Disciplines of profiling Applied Microbiology

Kpatkoe conepxanue yueOHON AUCIUTUTHHBL, MOJTYIIS
/ Brief summary

CaHUTapHO-MUKPOOMOJIOTHYECKOE  HCCIICIOBAHUE
BOJBI, BO3JyXa, IMOYBBI, NPOJYKTOB IHUTAaHUSI H
MPEeIMETOB obuxona. Brinenenue

MUKpPOOPTaHU3MOB W3 OOBEKTOB OKpY’KaIOIIeH
CpeIbl W TMPUHIIAITE UX BUIOBOW HIICHTH(DUKAIIHIH.
DU3H0I0r0-0MOXUMHUUECKUE METObI
HCCIIeTOBAHUS MUKPOOPTaHU3MOB.

Sanitary and microbiological examination of water, air,
soil, food and household items. Isolation of
microorganisms from environmental objects and
principles of their species identification. Physiological
and biochemical methods of microorganism research.

dopmupyemsbie kommerenimun / The formed
competences

Brmagers MeTonaMu BBIIENECHUS MUKPOOPTaHU3MOB
A3  OKpyXarwouleldl  cpeipl,  IPOMBIIUICHHBIX
00BEKTOB, MPOAYKTOB MUTAHUS, BO3yXa, MUTHEBON
BOABI M HX M3y4eHHS UL (QHU3HOJIOro-
OMOXUMHUYECKON M MOJICKYJISIPHON MACHTU(UKALUN

Know the methods of isolation of microorganisms from
the environment, industrial facilities, food, air, drinking
water and their study for physiological, biochemical and
molecular identification

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

3HATh!
- CHEUWATM3UPOBAHHBIC METOJIbI, HCIOIb3YyeMbIe
IIPU NIPOBEACHUH CAHUTAPHO-MUKPOOHOTOTHUECKIX
aHaJM30B BOJBI, BO3/yXa, IOYBBI, NPOJYKTOB
MUTaHUS W TPEIMETOB 00MXO0/a; - TPHHIHIIEI
OLICHKH CaHUTaPHO-MHUKPOOHOIOTHIECKOTO
COCTOSIHUSI OKpYXarolled cpenpl; - MPHUHLIMIIBI
COCTaBIICHHS, TIPUTOTOBICHHS W CTEPUIH3ALUH
MUTATEJBHBIX ~ Cpeld  JUId  BBIICJIEHUS U
KYJIbTUBUPOBAaHUSI MHUKPOOPTaHU3MOB Pa3IMYHbBIX
(U3UOTIOTHYECKHUX TPYIIIT; - IPUHIHMITEI (r3noIIoro-
OMOXUMHUYECKOTO TOAX0Ma K HICHTH(HUKAITIN
MHUKPOOPTaHM3MOB PAa3IUYHBIX (PH3MOIOTHUECKUX
Ipynn; - TPUHOMIBI HM3MEPEHHST W pacdera
aKTUBHOCTEH (EepMEHTOB; - TPHHIMUIBI Tellb-
¢uIbTpa 1 MOHOOOMEHHOW XpomaTorpaduu; -
METOABI MOJIEKYJISIPHO-TEHETHIECKUX
nccnenoBanmii  (BeimeneHue TnpemapatoB  JIHK,
noctaHoBky peakuuu I[P, pecTpUKUMOHHBIA U
CHKBEHC-aHaJIN3); -OOLICTIPUHATHIE KOMITBIOTEPHBIE
MIPOTPAMMBI, UCIIOJIL3YIOIUECS JUIsl TUTAHUPOBAHUS

Know:

- specialized methods used in conducting sanitary and
microbiological analyses of water, air, soil, food and
household items; - principles for assessing the sanitary
and microbiological state of the environment; - principles
of composition, preparation and sterilization of nutrient

media for isolation and cultivation of microorganisms of
various  physiological groups; principles  of
physiological and biochemical approach to the

identification of microorganisms of various physiological
groups; - principles of measurement and calculation of
enzyme activities; - Principles of gel filtration and ion
exchange chromatography; - methods of molecular
genetic studies (isolation of DNA preparations, PCR
reactions, restriction and sequence analysis); - generally
accepted computer programs used to plan and process the
results of experimental research in the field of molecular
genetics.

Be able to:

- to conduct sanitary and microbiological examination of
water, air, soil, food and household items; - obtain a
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u 00paboTKH pe3ynbTaTOB 3KCIEPUMEHTAIHHBIX
WCCIIEIOBAHUN B 00JIACTH MOJIEKYJISIPHON T€HETHUKH.
YMETbh:

-IPOBOJUTH CaHUTapHO-MHUKPOOHOJIOTHYECKOE
HCCIIEIOBAHUE BOJBI, BO3yXa, IOYBBI, IPOIYKTOB
IUTaHUSI WU TPEAMETOB O0OMXOAa; - MOIy4aTh
HAaKOMUTENbHYIO KYJIbTYPY, BBIIEHATh UHUCTYIO
KYJBTYpYy OaKTepHii; - OCYILICCTBIISITh OCTaHOBKY
HEOOXOOMMBIX I HICHTU(QUKAIIMH TECTOB, -
paboraTh cO CIOPaBOYHBIMH TOCOOMSMHU IS
HUACHTU(PHUKALUYA MUKPOOPTaHU3MOB; - OMPENENATh
YPOBHHM aKTHBHOCTEH (PEepMEHTOB; -pa3memsTh
OMOJIOTHYECKH AaKTUBHBIC BEILIECTBA C IOMOLIBIO
METOJIOB Telb (WIbTPAllMM W HOHOOOMEHHOM
XpomaTorpaduu; -HACII0JIb30BaTh OCHOBHBIE
METOAMYECKHE IpHEMbl PabOTBI C MOJEKYJIaMU
JHK; - mpuMeHATh KOMITBIOTEPHBIE TPOrPaMMBI JIS

IUIAHUPOBaHUS ¥ 00pabOTKM  pe3ysbTaToB
AKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUIL.

BJIAJICTH!

-criocobamu OLICHKH CaHUTapHO-
MHKPOOHOJIOTMYECKOTO COCTOSIHHSL  OKPYIKAIOIIEH
cpenbl; - MEeTO/IaMU UIeHTHDUKALIA
MHKPOOPTaHM3MOB; - CIOCOOaMHU  OIpe/IeNICHUS

YPOBHEH aKTHBHOCTEH (DEpPMEHTOB; -METOAAMHU
pa3zerneHns OMOJIOTHUECKH AaKTHBHBIC BEILECTBA C

cumulative culture, isolate a pure culture of bacteria; -
perform the tests necessary for identification; - work with
reference  manuals for the identification of
microorganisms; - Determine the levels of enzyme
activities; - to separate biologically active substances
using gel filtration and ion exchange chromatography
methods; - to use the basic methodological methods of
working with DNA molecules; - to use computer
programs for planning and processing the results of
experimental research.

Have skills in:

- methods for assessing the sanitary and microbiological
state of the environment; - methods of identification of
microorganisms; - methods for determining the levels of
enzyme activities; - methods of separation of biologically
active substances using gel filtration and ion exchange
chromatography.

MOMOIIBI0  METOJIOB  Telb-QUIBTpallud U
HOHOOOMEHHOH Xpomarorpadu.
Cemectp nzyueHus: yd4eOHON TUCIMIUIMHBI, MOIYIS / 56,7 56,7

Semester of study

IMpepexBusutsl / Prerequisites

DU3NOJIOTHST MUKPOOPTaHU3MOB,
KynbTrBHpOBaHNE MUKPOOPTaHU3MOB
CrpykrypHas ouoxumusi, Merabommaeckas
OMOXUMHS

Physiology of microorganisms, Cultivation of
microorganisms, Structural biochemistry, Metabolic
biochemistry

TpynoeMKoCTh B 3aUeTHBIX eAMHMLIAX (KpeauTax) /
Credit units

9

9
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KomnuectBo AyAUTOPHBIX YaCOB U 4aCOB
camocTosTeapHOM paboter / Academic hour of
students' class work, hours of self-directed learning

190/224

190/224

TpeboBanus U GopMbl TEKYIIEH 1 MTPOMEKYTOUHOH
arrecranuu / Requirements and forms of current and
interim certification

YcTHBIH ompoc, pedepart, OTUET 10 JIadbopaTopHOi
pabore
3ader

Oral questioning, presentation, lab reports
Credit
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CnennpakTuKym

Crernmansaocts / Speciality: Mukpo6uomorus / Microbiology
Yueonas qucuuniinna «CnenqnpakTukym», Jlucuuninnsl npopuansanun MosekyasipHasi MEUKPoOuoJiorusi/
Academic discipline «Special Practicumy, Disciplines of profiling Molecular Microbiology

Kpatkoe conepxanue y4eOHON AMCIUTUTHHBL, MOJTYIIS
/ Brief summary

Brinenenue u (hU3MOITOTO-OMOXUMHUIECKAs
XapakTepucTuka Bo30ymuTesneil OakTepHaJbHBIX
3a00seBaHNi pacTeHuil. Juarnocruka
Bo3OymuTenelt  OakTepwaimbHBIX  3a00NeBaHUI
pacteHuit c MOMOIIBIO MOJIEKYJISIPHO-
OMOJIOTUYECKUX METOJIOB UCCIIeIOBaHUH.
DU3NOIOT0-ONOXIMHYECKUE METO/TBI

HCCIICAJ0BAHUS MUKPOOPTraHU3MOB.

Isolation and  physiological and  biochemical
characteristics of pathogens of bacterial diseases of
plants. Diagnosis of pathogens of bacterial diseases of
plants using molecular biological research methods.
Physiological ~and  biochemical =~ methods  of
microorganism research.

dopmupyemsbie komnerenimu / The formed
competences

Brnanets MeTromamu BBIAETICHUS MUKPOOPTaHH3MOB
U3  OKPYXaloIled  Cpexbl,  IPOMBIIUICHHBIX
00BEKTOB, MPOITYKTOB NMUTAHHS, BO3yXa, IINTHEBOU
BOJBI W WX uW3ydeHWs i1 (usnororo-
OMOXUMHUYECKOH ¥ MOJIEKYJISIpPHON MICHTH(UKAIINN

Know the methods of isolation of microorganisms from
the environment, industrial facilities, food, air, drinking
water and their study for physiological, biochemical and
molecular identification

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

3HATh.

- CHEUMATM3UPOBAHHBIE METOJIbI, HCIOJIb3yeMbIe
MpH BBIICTICHUU (DUTOMATOTEHHBIX OakTepuil U3
[OPaXEHHOI'O  PacTUTENIbHOIO  Marepuana; -
NPUHLMIIBI  COCTABJIECHUS,, IPHUTOTOBICHHA U
CTepWIM3AIMH MTUTATENbHBIX CPE VIS BBIACICHUS U
KyJIbTUBHPOBAHUA MHUKPOOPTAaHU3MOB Pa3IMYHBIX
(U3MOTOrHYECKUX TPYIIT; - NPUHIMIIE (r3H0II0TO-
OMOXMMHMYECKOTO TMOJIX0Aa K HACHTH(QUKALUH
MHUKPOOPTaHM3MOB PA3UYHBIX (PH3HOIOTHYECKUX
Ipynm; - METOAbl MOJEKYJISAPHO-TEHETUUECKUX
uccnepoBanuuii  (BeigeneHue upenaparoB JHK,
noctaHoBky peakuuu 1P, pecTpUKUMOHHBIA U

CUKBEHC-aHaJIU3); CIOCOOBI  JUArHOCTHKH
BO30yIuTENEH OaKTepUaTbHBIX 3a00JIeBaHUMI
pacTeHui c ITOMOIIIBIO MOJIEKYJIIPHO-
OMOJIOTHMYECKUX  METOHOB  HCCIEHOBAaHMM, -
OOIICTIPUHATHIE  KOMIBIOTEPHBIE  MPOTPaMMBI,

WCTIOJNIB3YIOIIMECS /ISl IDIAaHUPOBAHUS M 00pabOTKH
pe3yJIbTaTOB 3KCIIEPUMEHTAIBHBIX UCCIENOBAHUN B

Know:

- specialized methods used in the isolation of
phytopathogenic bacteria from affected plant material; -
principles of composition, preparation and sterilization of
nutrient media for isolation and cultivation of
microorganisms of various physiological groups; -
principles of physiological and biochemical approach to
the identification of microorganisms of various
physiological groups; - methods of molecular genetic
studies (isolation of DNA preparations, PCR reactions,
restriction and sequence analysis); - methods of
diagnosing pathogens of bacterial diseases of plants using
molecular biological research methods; - generally
accepted computer programs used to plan and process the
results of experimental research in the field of molecular
genetics; - principles of measurement and calculation of
enzyme activities; - Principles of gel filtration and ion
exchange chromatography.

Be able to:
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00acTH MOJIEKYJSIPHOW T€HETHKH, - TMPHHIUIIBI
HU3MEpPEHHUs] U pacueTa aKTUBHOCTEH ()EpMEHTOB; -
OPUHOUIBEL  TeNlb-QUABTPAIMM ¥ HOHOOOMEHHON

xpomartorpaguu.

YMETh:

-  BHACIATH (UTOTATOTCHHBIC OaKTepuu W3
MOPaXCHHOTO  PACTUTENBHOTO  MaTrepuana; -

MOoJTyYaTh HAKOMHUTENIBHYIO KYJIBTYPY, BBIICISATDH
YHUCTYI0 KyIbTypy OakTepHii; - OCYIIECTBIATh
[TOCTAHOBKY HEOOXOIUMBIX I HACHTHU(PUKAIIUH
TECTOB; - PabOTaTb CO CHPABOYHBIMH TOCOOHSIMU
JUIE  HWICHTU(QHUKAIMKA ~ MUKPOOPTaHW3MOB; -
HCTONBb30BaTh OCHOBHBIC METOJHUYECKHE MPHEMBI
paGotel ¢ Mosiekynamu JIHK; - npumeHsaTh
KOMIBIOTEPHBIC MPOrPaMMBbI JUIS TUIAHUPOBAHUS U
00pabOTKM  pe3yNbTaTOB  JKCIIEPHUMEHTAIBHBIX
HCCIICIOBAHUH; - OTIPEICISITh YPOBHH aKTHBHOCTEH
(hepMeHTOB; - pa3leNaTh OMOJIOTUYECKH aKTUBHBIC
BEIIECTBA C TIOMOIIIBI0 METOJIOB TelbYUILTPAIH U
HOHOOOMEHHOH XpoMarorpaduu.

BJIAJICTh:
- cnocobamMH  BBIJCNICHUS  (DPUTOMATOTCHHBIX
OakTepuil M3  TMOPAKEHHOTO  PACTUTEIHHOTO
MaTepHana,; - METOIaMHU ¢usmnooro-
OHOXUMHYECKON UAeHTA(UKAIAN
MHUKPOOPTaHM3MOB; - CIIOCO0AMHU JMArHOCTHUKU
BO30yauTENCH  OakTepualbHBIX  3a00JICBaHMIA
pacTeHui c MTOMOIIIBIO MOJIEKYJIIPHO-
OMOJIOTMYECKUX  METOJIOB  HUCCIICJIOBaHWH; -

crocobaMu ompezeNieHUs] YpPOBHEH aKTHBHOCTEH
(dbepMeHTOB OakTepwii, -METOAAMH pa3IeiICHUs
OMOJIOTUYECKH AaKTUBHBIE BELIECTBA C IOMOLIBIO
METOAOB Telb-QUIbTPalMd M HOHOOOMEHHOMH
XpoMaTtorpapun

- isolate phytopathogenic bacteria from the affected plant
material; - obtain a cumulative culture, isolate a pure
culture of bacteria; - perform the tests necessary for
identification; - work with reference manuals for the
identification of microorganisms; - to use the basic
methodological methods of working with DNA
molecules; - to use computer programs for planning and
processing the results of experimental research; -
Determine the levels of enzyme activities; - separate
biologically active substances using gelfiltration and ion
exchange chromatography.

Have skills in:

- methods of isolation of phytopathogenic bacteria from
the affected plant material; - methods of physiological
and biochemical identification of microorganisms; -
methods of diagnosing pathogens of bacterial diseases of
plants using molecular biological research methods; -
methods for determining the levels of bacterial enzyme
activity; - methods of separation of biologically active
substances using gel filtration and ion exchange
chromatography methods

CeMecTp u3yudeHus1 y4eOHOM TUCIMITIMHBI, MOIYJIS /
Semester of study

56,7

56,7
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[MpepexBusutsl / Prerequisites

®U3MOIOTUSI MUKPOOPTaHU3MOB,
KynpTiBupoBaHNE MUKPOOPTaHU3MOB
CrpykTypHas Ouoxumusi, Metabommueckast

Physiology of microorganisms, Cultivation of
microorganisms, Structural biochemistry, Metabolic
biochemistry

OMOXUMHSI
TpymoeMKoCTh B 3a4€THBIX SIUHHIAX (KpeanuTax) / 9 9
Credit units
KonuyecTBO ayAUTOPHBIX YaCOB U 4aCOB 190/224 190/224

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

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

YcrHBIH ompoc, pedepar, oT4eT 1o 1adopaTopHOH
pabote
3auer

Oral questioning, presentation, lab reports
Credit
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