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CrernanpaocTs / Speciality: Mukpoouomnorus / Microbiology

Yueonas qucuuminHa «MoJsiekyasipHass MUKPOOHOJI0TH», MOAYIb «MoJjieKyasipHast MUKPOOUOJIOTHSI M YACTHASI BUPYCOJIOTUS» /
Academic discipline «Molecular Microbiology» module «Molecular Microbiology and Special Virology»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

C(i)OpMI/IpOBaTI) [CJIOCTHOC NPCACTABICHUC O
MOJICKYJIAPHBIX MEXaHU3MaX q)YHKIII/IOHI/IPOBaHI/IH
MUKPOOPIaHU3MOB, METOAAX UX U3YUCHUA U
MIPUMCHCHUS HA IPAKTUKEC

To form a holistic view of the molecular mechanisms of
the functioning of microorganisms, methods of their
study and application in practice

dopmupyemsbie komnerenimu / The formed
competences

[IpuMeHsITH cOBpeMeHHBIE 3HAHUS 00 OCHOBHBIX
mporeccax peanuzanuu TeHETHYECKON
nHpopMauK, NPOTEKAMNX HAa MOJEKYIIPHOM
YpOBHE B  KJIETKaX MHKPOOPTaHH3MOB, O
pa3HooOpa3uu NpUOHOB, OakTepruodaroB, BUPYCOB,
MATOTEHHBIX JUIS JKUBOTHBIX M 4YENOBEKa, |
COBpEMEHHBIE CIOCOO0BI MPOPUITAKTHKH
BbI3bIBA€CMbIX HMH 3360HCB3HHﬁ u
NPOTUBOBUPYCHOU TE€paruu

Pa3BuBaTh MHHOBAIIMOHHYIO BOCIHPUUMYHBOCTH M
CIIOCOOHOCTH K HHHOBAIIMOHHOM €A TENLHOCTH
BEITE CHOCOOHBIM K TNPOTHO3UPOBAHHIO YCIIOBUIA
peanmzanuu po(eCCHOHABHOW JEeSITEIbHOCTH U
pelIeHn0 TPO(GECCHOHANBHBIX 3a7ad B YCJIOBUAX
HEONPeIeNICHHOCTH

To apply modern knowledge about the main processes
of the implementation of genetic information occurring
at the molecular level in the cells of microorganisms,
about the diversity of prions, bacteriophages, viruses
pathogenic to animals and humans, and modern methods
of prevention of diseases caused by them and antiviral
therapy

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

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

3HATH:

- IPUHLMIIBI PETYJISLUNA dKCIIPECCUN TEHOB,
OpraHu3ali reHOMOB, MEXaHU3Mbl CUHTE3a
OMOJIOTHYECKH aKTHBHBIX BEIIECTB, MEXaHU3MBI
YCTOHYHMBOCTH K CTpeccaM M 00pa30BaHUIO
CHUMOMOTHYECKUX OTHOIIICHHUIA;

- METOJIbl IMATHOCTUKU MUKPOOPTaHU3MOB,
CIIOCOOBI MOTYYEHHUSI MYTAIMi B TEHOMaX U OLIEHKU
3KCIPECCUU T€HOB MUKPOOPTaHU3MOB,;

YMETh:

- UCIIOJIb30BATh MOJIYYEHHBIE 3HAHUSA ISl aHAIU3a
T€HOMOB H METar€eHOMOB MUKPOOPIraHU3MOB;

know:

- principles of regulation of gene expression,
organization of genomes, mechanisms of synthesis of
biologically active substances, mechanisms of resistance
to stress and the formation of symbiotic relationships;

- methods for diagnosing microorganisms, methods for
obtaining mutations in genomes and assessing the
expression of genes in microorganisms;

be able to:

- use the knowledge gained to analyze the genomes and
metagenomes of microorganisms;




- HCITIOJIb30BaTh JIOCTHXKEHUSI B 00JIaCTH
MOJIEKYIISIPHOW MUKPOOHMOJIOTHH JUTA PEIICHUS
TEOPETHUYECKUX W MTPAKTHUECKUX 33]1a4;

BIIAJICTh:

- METOJIOJIOTUEH U METOJIaMHU PEIICHUS
TEOPETHUYECKUX W MPAKTHUECKUX 33714 B 001acTH
MOJICKYJISIPHOM MUKPOOHOJIOTHH

- to use achievements in the field of molecular
microbiology to solve theoretical and practical
problems;

have skills in:

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

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

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

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 32/58 32/58

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

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

YCTHBII OIpoC, MPOEKT
OKx3aMeH

Oral examination, project
Exam




Crernansaocts / Speciality: Mukpoouosnorust / Microbiology

Yuyebnan aucuuminna «Hekierounble l/IH(l)eKIll/IOHHbIe aréHTbl MUKPOOPraHU3MOB, }KUBOTHBIX U Y€/I0BEKa», MOAYJ/Jb «MOJ]eKy.]IﬂpHaﬂ MHKpOﬁl/IOHOFI/Iﬂ H

HyacTHast BUPYCOJOIus» /

Academic discipline « Noncellular infectious agents of microorganisms, animals and humans » module «Molecular Microbiology and Special Virology»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJTYJIS
/ Brief summary

OCHOBHBIE TPYIIIBI BUPYCOB OaKTEpHii, J)KUBOTHBIX U
4eJI0BeKa, OCOOEHHOCTH UX OpraHU3aluy U
PENpPOIYKIIMHI, OCHOBHBIE HallpaBlIeHUs U
MIEPCIEKTUBBI MPAKTUYECKOTO MCTIOIb30BaHUS
HEKJICTOUHBIX MH(EKIIMOHHBIX ar€HTOB

The main groups of viruses of bacteria, animals and
humans, features of their organization and reproduction,
the main directions and prospects for the practical use of
non-cellular infectious agents

dopmupyemsbie kommerenimun / The formed
competences

[IprMeHATh COBPEMEHHbIE 3HAHUS 00 OCHOBHBIX
nporeccax peanusanun TeHETUYECKON
uHpopMaLUK, TPOTEKAIIINX HAa MOJCKYISIPHOM
YpOBHE B  KJIETKax  MHKPOOPTaHHU3MOB, O
pa3HooOpa3uu NPUOHOB, OakTepruodaroB, BUPYCOB,
IIaTOI€HHbIX JId JXHUBOTHBIX M YCJIOBCKa, H

COBpEMEHHBIE CIIOCOOBI PO UITAKTHKI
BBI3BIBAEMBIX UMH 3a00s1eBaHUM U
NIPOTUBOBUPYCHOU TEparuu

PasBuBath HWHHOBAILIUOHHYO BOCIIPUUMYUBOCTDb u

CITIOCOOHOCTB K HHHOBaHHOHHOﬁ JCATCIIBHOCTH

To apply modern knowledge about the main processes
of the implementation of genetic information occurring
at the molecular level in the cells of microorganisms,
about the diversity of prions, bacteriophages, viruses
pathogenic to animals and humans, and modern methods
of prevention of diseases caused by them and antiviral
therapy

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

BbITh  CMOCOOHBIM K  MPOTHO3MPOBAHUIO  YCIIOBHI
peam3annun HpO(bGCCI/IOHaJ'IBHOI\/'I JACATCIIPHOCTH u
PEUICHUTIO HpO(I)eCCI/IOHaHBHLIX 3aJa4 B  YCJIOBHAX
HCONPCACIICHHOCTHU
Pe3ynbrarel 00y4eHus (3HATh, yMETh, BIIAIETh) / 3HATh: know:
Learning outcomes (know, be able to, have skills in) - OCHOBHBIE CeMeEWCTBa BHpPYcOB uenoBeka u | -the main families of human and animal viruses,
KHUBOTHBIX, OTAETBHBIX npencrasureneit | individual representatives of bacteriophages pathogenic

OakteprodaroB MAaTOTCHHBIX JJsI YeENOBeKa |
JKUBOTHBIX MUKPOOPIaHU3MOB;

- OCHOBHBIE CXEMBI PEIUIMKALIMHA BUPYCOB YEJIOBEKA,
KHUBOTHBIX W OakTepuil B 3aBHCUMOCTH OT THIIA
T€HOMHOW HYKJIEMHOBOW KUCIIOTHI;

- OTZEJIBHBIX [IPEICTABUTENEH BUPYCOB YEJIOBEKA U
KHUBOTHBIX, BBI3BIBAIOIINX HanOoJiee 3HAYMMBIE
WHGEKIUH U METOABI UX MPOGUIAKTHKH U JICUCHHUS;

microorganisms for humans and animals;

- basic replication schemes of human, animal and
bacterial viruses depending on the type of genomic
nucleic acid:;

- individual representatives of human and animal viruses
that cause the most significant infections and methods of
their prevention and treatment;
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- TpUMEPHl WCIONB30BaHHUS BHPYCOB B KadecTBE
BEKTOPOB B TeHETUYECKON HUH)XEHEPUH,
OMOTEXHOJIOTUH U TEHOTEepaIny;

YMETb:

- IPUMEHSTH 3HAHUS 110 BUPYCOJIOTUH TIPU U3yUCHUHT
TaKuX JUCLUIUINH KaK MOJIEKYJISIpHAsI
OouotexHosiorusi, OWOWH(POPMALMOHHBIA  aHAJH3
OMOJIOTUYECKUX W MEIUIMHCKUX JIAHHBIX, & TaKKe
CIECLUAIBHBIX KYpPCOB, B KOTOPBIX 3aTParvBarOTCS
BOIIPOCHI, KaCAIOIINECs B3aUMOJICHCTBUSI BUPYCOB C
KJIETKON-X03I1MHOM;

BJIAJICTh:

- BHUPYCOJOTMYECKMMH TEPMHHAMH M CBOOOZHO
OPHEHTHPOBATKLCS B JIUTEPATYPE IO BUPYCOIOTHH;

- DKCTIIEPUMEHTAILHBIMA METOJIAMH OTIpEeSICHHS
paboThI ¢ BUPyCaMH U BUPYCHBIMH BEKTOPaMU;

- METoJlaMH aHajn3a BHPYCHBIX KOMIIOHEHTOB H
BBISIBJICHUS] BUPYCOB

- examples of the use of viruses as vectors in genetic
engineering, biotechnology and gene therapy;

be able to:

- apply knowledge of virology in the study of such
disciplines as molecular biotechnology, bioinformatic
analysis of biological and medical data, as well as
special courses that address issues related to the
interaction of viruses with the host cell;

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

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

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

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

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

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

VY CTHBIN OIpoc, MPOEKT
Ox3ameH

Oral examination, project
Exam




CrernanpaocTs / Speciality: Mukpoouomnorus / Microbiology
YyeGHasi nucuuniInHa « BuonHpopMannoOHHBIH aHAIN3 OMOJIOTHYECKMX M MEIMIIHHCKUX TAHHBIX», MOAYJIb «AHAJIM3 TeHOMOB H MeTa00J10MOB

MHKPOOPTraHU3MOB) /

Academic discipline «Bioinformatics analysis of biological and medical data», module «Analysis of genomes and metabolomes of microorganismsy

Kpatkoe conepxanue y4eOHON AMCIUTUTHHBL, MOJTYIIS
/ Brief summary

[Ipunoxenne MeTo10B HHGOPMAITMOHHOM
OHOJIOTHH K peleHuio GyHIaMEeHTaIbHBIX U
MPUKIIAIHBIX TPOOIeM MOJIEKYIAPHON OHOIOTHH, a
TakKe POpMHUpPOBaHHE Oa30BBIX HABBIKOB
00pabOTKH pa3TUYHBIX THIIOB OMOMEIUITHHCKUX
JIAHHBIX U KOPPEKTHON UHTEPIIpETALUN
MOJTy4aeMBIX Pe3yJIbTaTOB

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

dopmupyemsbie kommerenimn / The formed
competences

Hcnonb3oBath METOJMYECKUE HPUEMBI
OronHGOPMATHKH, aNTOPUTMBI 00paOOTKH pa3HBIX
THUIIOB MOJIEKYJISIPHO-OMOIOTUIECKUX 5
MEIUIMHCKHUX JaHHBIX, METOJIbI aHAIN3a TEHOMOB U
MeTaboJIOMOB npo- u 9YKapUOTHYECKUX
MHUKPOOPTaHH3MOB

Pemats HaYy4YHO-UCCJICAO0BATCIBCKUE U WHHOBAIMOHHBIC
3aJa4yud Ha OCHOBC TIPHUMCHCHUS I/IH(bOpMaLII/IOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH

BBITh  COCOOHBIM K MPOTHO3UPOBAHHIO  YCIIOBHMA
peam3annun HpO(bGCCI/IOHaJ'IBHOI\/'I JCATCIIBHOCTH n
PEUICHUTIO HpO(l)eCCI/IOHaHBHLIX 3aga4 B YCIOBHAX
HCONPCACIICHHOCTHU

To use the methodological techniques of bioinformatics,
algorithms for processing different types of molecular
biological and medical data, methods for analyzing
genomes and metabolomes of pro- and eukaryotic
microorganisms

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

Be able to predict the conditions for the implementation
of professional activities and solve professional
problems in conditions of uncertainty

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

3HATD:

- 0COOEHHOCTH TEXHOJIOTHI
BBICOKOIIPOU3BOIUTEIHHOIO CEKBEHUPOBAHUS U
TEHEPUPYEMBIX UMU TaHHBIX;

- (hopMaThI 3aITMCH TAHHBIX U CITOCOOBI X
BH3yaJIN3aIIHH;

- 0a30BBIC AITOPUTMBI CPABHEHUS U BEIPABHUBAHUS
HYKJICOTHIHBIX U OCJIKOBBIX MTOCTIEI0BATEILHOCTEH,
aHaIn3a TPAHCKPHUIITOMHBIX JAHHBIX U
O0COOCHHOCTH WX MTPUMEHEHHUS;

- 0COOEHHOCTH CTPOEHUS KOJIUPYIOIIHIX

know:

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

- data recording formats and methods of their
visualization;

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

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

be able to:
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[IOCJIEZI0BAaTENBHOCTEN B TEHOMAaX MPO- U 3YKapHOT
YMETB!

- NCTIOJIb30BaTh OCHOBHBIE OJXOBI U METOIbI
OronH(OPMATHUKHU AJIS PEILICHNUs] KOHKPETHBIX
Hay4YHO-UCCIIEJI0BATENbCKHX 3a7a4;

BIAJETh:

- TS PMUHOJIOTUEH JTUCHIUILITIHEI,

- KOMITBIOTEPHBIMH NPOTPaMMaMH aHAJIN3a
HYKJICOTHIHBIX U OENKOBBIX I1OCIIEI0BATEIBHOCTEH

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

- the terminology of the discipline;

- computer programs for the analysis of nucleotide and
protein sequences

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

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

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 32/58 32/58

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

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

YcrHslii onpoc, pedepar, Tect
3ayer

Oral questioning, essay, test
Credit




Crernansaocts / Speciality: Mukpoouosnorust / Microbiology

YueoOnas qucuuminHa «['eHOMHKa U MeTa00JI0MH KA MUKPOOPTraHU3MOBY», MOAYJIb K AHAJIN3 F€HOMOB H META00J10MOB MUKPOOPTAHU3MOB) /
Academic discipline «Genomics and metabolomics of microorganisms », module «Analysis of genomes and metabolomes of microorganismsy

Kpatkoe conepxanue yueOHOW AUCIUTUTHHEI, MOJTYJIS
/ Brief summary

CdopmupoBath cucTeMy 3HaHHIA O B3aUMOCBSI3H
CTPYKTYPHI U (PYHKIIMU TEHOB U XUMUYIECKOTO
PO TMHAMIYECKUX METaOOTIMIeCKIX
ITPOIIECCOB B DaKTEPUAIBHON KIIETKES

To form a system of knowledge about the relationship
between the structure and function of genes and the
chemical profile of dynamic metabolic processes in a
bacterial cell

dopmupyemsbie komnerenimu / The formed
competences

Wcnonn3oBaTh METOANYCCKHUE IIPUCMBI
OronHGOPMATHKH, aNTOPUTMBI 00paOOTKHA Pa3HBIX
TUIIOB MOJIEKYJISIPHO-OHOIOTUIECKUX 5
MCIUIMHCKHUX JaHHBIX, MCTObl aHAJIN3a 'TCHOMOB U
MeTaboJIOMOB npo- u 9YKapUOTHYECKUX
MHUKPOOPTaHH3MOB

Pemrate HAYYHO-UCCIIEIOBATEIbCKHE u
WHHOBAI[OHHBIE 33/1a4d HAa OCHOBE NPUMEHECHUS
nH(pOPMAMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOT Ui
BBITh CMOCOOHBIM K TMPOTHO3MPOBAHUIO YCIOBUH
peanuzanuu NpoPeCcCUOHATILHON JEATEIBHOCTH U
penieHno npo(eCCHOHATBHBIX 33/1a4 B YCIOBHAX

To use the methodological techniques of bioinformatics,
algorithms for processing different types of molecular
biological and medical data, methods for analyzing
genomes and metabolomes of pro- and eukaryotic
microorganisms

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

Be able to predict the conditions for the implementation
of professional activities and solve professional
problems in conditions of uncertainty

HEOIPEICICHHOCTH

Pesynbrarel 00y4eHus (3HaTh, yMETb, BIIA/ICTh) / 3HATB! know:

Learning outcomes (know, be able to, have skills in) - OCHOBHBIE TIPHHIHIIBI CTPYKTYPHOI opranm3anuu | - the basic principles of the structural organization of the
reHoMa  MHKpPOOpraHmsMoB, -  ocobenHoctu | genome of microorganisms, - the features of the

OopraHM3alud ¥ (YHKIMOHUPOBAHUS 3JIEMEHTOB
T€HOMA, PETYJIUPYIOLIUX IKCIPECCHIO TEHOB,
- MeXaHW3MbI (YHKIIMOHAIIEHOW aKTUBHOCTH T'€HOB;

- TIPUHIMITBI MOCTPOCHUS MoJese
METa0OINYECKUX CETCH.

YMETh:

- aHaJIM3UPOBATh OombITIe 00BEMBI

OMOJIOTUYECKUX TAHHBIX;

- OCYUIECTBIISITh WACHTH(UKAMIO (QYHKIUH TeHOB
A TEHETHYECKUX DJIEMEHTOB, PEryJHPYHOIIHUX
JKCIIPECCHIO T€HOB;

- CAMOCTOATENIBHO JIeNaTh 3allpochl B TE€HOMHBIE

organization and functioning of the genome elements
that regulate gene expression,

- mechanisms of functional activity of genes;

- principles of building models of metabolic networks.
be able to:

- Analyze large amounts of biological data

- identify the functions of genes and genetic elements
that regulate gene expression;

- independently make queries to genomic databases and
extract their results,

- Find data by organism species/gene/metabolic pathway
or genomic ontology term using databases
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0a3bl TaHHBIX M U3BJIEKATh X PE3yJIbTATHI,

- HaXOJHTh TTaHHBIE 1o BUJTY
OpraHu3Ma/TeHy/MeTaboInueckoMy  HyTH  HJIH
TEPMUHY T€HOMHOW OHTOJIOTHH C TOMOIIBIO 0a3
TaHHBIX;

- PacCUUTHIBATh CTATHCTHYECKUE XapaKTEPUCTHKH,
HCTONB3YyeMbIe Ul CpaBHEHUS TOYHOCTH Pa3HBIX
METOJIOB PacIIO3HABAHUSI.

BIIAJICTh:

- HaBBIKAMU Pa0OTHI C apXUBaMU U M3BICUYCHUS W3
HUX HH(POPMAIMU TPOTPaMMaMH, MO3BOJISIONIMMHI
coOMpaTh OTHAENBHBIE PHUIBI B IOJHOT€HOMHEIC
MOCJIEI0BATEIbHOCTH
- IporpaMMamH,
AHHOTAIINIO TCHOMOB
- KOMITBIOTEPHBIMHU 0XapaKTEPU30BAHHBIX TCHOB;

- METOJIaMHU TIpeJICKa3aHus (dyHKIWH,
MOJICTTMPOBAHUS MO0 TOMOJIOTHH M pacliO3HABaHUS
thonna;

- KOMIBIOTEPHBIMHU nporpaMMamu o
UHTEpIpPETallMd ¥ WHTErpalii  MeTaOOJIOMHBIX
JaHHBIX

TIO3BOJIAIOINIMMHA MMpOBOJUTH

- calculate statistical characteristics used to compare the
accuracy of different recognition methods.

have skills in:

- working with archives and extracting information from
them by programs that allow you to collect individual
rids into whole-genome sequences

- programs that allow genome annotation

- computer characterized genes;

- methods for predicting functions, homology modeling
and fold recognition;

- computer programs for the interpretation and
integration of metabolomic data

Cemectp nzyueHust y4eOHON TUCIIMIUIMHBI, MOJTYJIS / 2 2
Semester of study

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

KosnruecTBO ayIMTOPHBIX YaCOB U YaCOB 32/58 32/58

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

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

YCTHBII OIpoC, MPOEKT
3auer

Oral examination, project
Credit
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CrernanpaocTs / Speciality: Mukpoouomnorus / Microbiology

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

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

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

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

dopmupyemsbie komnerenimu / The formed
competences

HpI/IMeHﬂTb MCTOAbl HAYYHOT'O IIO3HAHUA B
HCCHGHOB&TCJ’IBCKOﬁ ACATEIIBHOCTH, TCHEPHUPOBATH U
Pp€ain30BbIBaTb MHHOBAIIMOHHBIC UICU

OO0ecrieunBaTh KOMMYHUKAIIUH, MIPOSBIIATh
JIUACPCKUE  HABBIKH, OBITh  CIOCOOHBIM K
KOMaH1000pa30BaHUIO " pa3pabotke

CTpaTeruuecKux Lele 1 3a1au

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

HEOIPEICIICHHOCTH
Ocy1ecTBiIiTh MOUCK, KPUTHYECKUH  aHAIN3,
00001IeHIe u CHCTEMaTH3aIIHI0 Hay4YHOU

I/IH(i)OpMaLII/II/I, IMNOCTAHOBKY ueneﬁ HUCCJIICAOBAaHUA H
BI)IGOp OIITUMAJIbHBIX r[yTe171 1 METOJ0B NX JOCTHXKCHUS

Apply the methods of scientific cognition in research
activities, generate and implement innovative ideas
Provide communication, show leadership skills, be able
to build teams and develop strategic goals and objectives
To develop innovative receptivity and ability to innovate
Be able to predict the conditions for the implementation
of professional activities and solve professional
problems in conditions of uncertainty

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

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

3HATh!
- HAy4YHO-HCCIIEAOBATEIbCKUE CTPATEIU U METO/IBI
OpraHU3alMy HayYHBIX UCCIIEIOBaHUN;

- METOJIOJIOTHIO HAIIMCAHUS HAYYHBIX CTaTe,
CTPYKTYPHPOBAHHS HAyYHOTO MaTepHaa,

YMETb:

- 000CHOBBIBATh AKTYAIbHOCTh, TEOPETHUYECKYIO U
MIPAKTHYECKYIO 3HAYUMOCTh TEMBI HAYYHOTO
HCCIIEIOBAHNUS;

- pa3pabaThIBaTh IJIaH M IPOrpaMMy IIPOBEICHHS
HAYYHOI'O0 UCCJIEI0OBAHHUS;

know:

- research strategies and methods of organizing scientific
research;

- methodology for writing scientific articles, structuring
scientific material;

be able to:

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

- develop a plan and program for conducting scientific
research;
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- IPOBOJUTH 0000IIEHHE 1 KPUTHYCCKUI aHAIH3
Pe3yJIbTATOB, MOYYEHHBIX OTCUECTBEHHBIMU H
3apyOeXKHBIMU YICHBIMH, (HOPMYITUPOBKY
aKTyaJIbHBIX HAY4HBIX IPOOIIEM;

- pa3pabaTheIBaTh MOJENHU HCCIEAYEMBIX MTPOIIECCOB,
SIBJICHUI K OOBEKTOB;

- OCYIIECTBIISITh BEIOOP METOJI0B UCCIICIOBAHUS,
cOopa, 00pabOTKH, aHAJIN3a, OLICHKU U
HWHTEPIPETAIUH MOTYICHHBIX PE3YIbTATOB
HCCIIEIOBAHUS;

- MPOBOAUTH OMOIHOrpaduIecKyro padboTy ¢
MPHUBJICYCHUEM COBPEMEHHBIX HH(GOPMAITMOHHBIX
TEXHOJIOTHI;

BIIAJICTh:

- HABBIKAMH MPOBEJICHHUS CAMOCTOSTEIILHOTO
HCCIIEIOBAHMUS C TPUMEHEHUEM COBPEMEHHBIX
METOJ0B " TEXHOJIOTHH B COOTBETCTBUH C
pa3paboTaHHO MPOrPaMMON;

- HAaBBIKAMU MPEJICTABIICHUS PE3yIbTATOB
MPOBEICHHOTO HCCIICAOBAHUS B BUJIE HAYYHOT'O
0T4eTa, CTaThu, TOKIAa U Jp.;

- HAaBBIKAMU BIIQJICHUS HAYYHOM JIUCKYCCHU

- to generalize and critically analyze the results obtained
by domestic and foreign scientists, to formulate current
scientific problems;

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

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

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

have skills in:

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

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

- scientific discussion

Cemectp nzyueHus: yd4eOHON TUCIMIUIMHBL, MOLYIS / 1 1
Semester of study

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

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

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

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

YcTHbli onpoc
3auer

Oral examination
Credit
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CrernanpaocTs / Speciality: Mukpoouomnorus / Microbiology

Yueonas qucuuninHa «Oopa3oBaTe/ibHbIe TEXHOJOTHH B BbICIHIEi 1IKOJI€», MOAY/Ib «CoBpeMeHHbIe 00pa3oBaTe/bHbIe TEXHOJIOTHI /
Academic discipline «Educational Technologies in Higher Education», module «Modern Educational Technologiesy»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

Bricmiee 00pazoBaHne B COBPEMEHHBIX YCIIOBHSX;
CTYZCHT U TIPETIOAABATENb KaK CyOBEKTHI
00pazoBaHus; TUIAKTHKA BRICIIETO 00pa30BaHNs;
nugpoBas TpanchopMaius 00pa3oBaHus; HAYIHO-
HCCIIeI0BaTENbCKasl paboTa CTYICHTOB;
BOCIUTAHUE MOJIOJICKH; MOHUTOPUHT
00pa30BaTeIbHOTO NPOIIecca; OCHOBBI PA0OTHI CO
CTY/ICHYECKUM KOJUICKTHBOM

Higher education in modern conditions;

Student and teacher as subjects

Education; didactics of higher education;

digital transformation of education; scientifically-
research work of students; education of young people;
monitoring of the educational process; the basics of
working with the student team

dopmupyemsbie komnerenimu / The formed
competences

HpI/IMCHHTb TICUXOJIOIO-II€eJarorut4yeCKue MEeToabl 1
UH(OPMAIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOT UK
B 00pa30BaHWU M YIIPABICHUU

To apply psychological and pedagogical methods and
information and communication technologies in
education and management

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

3HATB!

— HaIpaBJICHUS Pa3BUTHS BBICILIETO 00pa30BaHNS;
— TpeOOBaHUS K KOMIIETCHIIMSIM BBIITYCKHUKOB U K
Te1arory BBICIICH MIKOJIHI;

— OCHOBHBIE METO/Ibl ¥ TEXHOJIOTHU O0Y4EHUS U
BOCITUTAHHS

YMETh:

- KOHCTPYHPOBATh COJIEpPKaHUe O0YICHUS;

- UCTIOJIb30BaTh TEXHOJIOTUH 00yYeHUs U
BOCITUTAHHMS CTYJICHTOB,;

- IPOEKTUPOBATh U OPTaHM30BLIBATH PA3IHYHbIE
(hopMBI yIeOHBIX 3aHSTHI;

- OpraHU30BBIBATh BOCIIMTATENbHYIO PadOTy U
HAYYHO-HCCIIEI0BATEIbCKYIO IEATEIbHOCTh
CTY/ICHTOB;

BIIaJIETh:

- YMEHUSIMH yIIPABICHHS 00pa30BaTEIbHBIM
MIPOLIECCOM B BBICHIEH IIKOJIE;

- MeTo1aMu pedUIeKCUH U pa3pabOTKU MPOrpamMm
po¢eCCHOHANBHOTO U INYHOCTHOTO
CaMOCOBEPUICHCTBOBAHHS

know:

— directions for the development of higher education;
— requirements for the competencies of graduates and
a teacher of higher education;

— the main methods and technologies of teaching and
education

be able to:

- to construct the content of learning;

- use learning technologies and

education of students;

- design and organize various

forms of training;

- to organize educational work and

research activities students;

have skills in:

- managing educational

process in higher education;

- methods of reflection and program development
professional and personal improvement
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Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOIYIIS / 1 1
Semester of study

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

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 34/56 34/56

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

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

YcrTHblii onpoc, pedepar
3auer

Oral examination, essay
Credit
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CrernanpaocTs / Speciality: Mukpoouomnorus / Microbiology

YueOHas qucuuninHa «MeTom0J10rusi MUKPOOHOJIOTHYECKHX HUCCIe0BaHUiD, MOayab «CoBpeMeHHbIe 00pa3oBaTeIbHbIE TEXHOJOTHI /
Academic discipline «Methodology of microbiological research», module «Modern Educational Technologies»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

dopMHUpoBaHKE MTPEICTABICHUI H HABBIKOB
IJIAHUPOBAHUS U TIOCTAHOBKH HAYYHOTO
JKCIIEpUMEHTa, 00pabOTKH, aHAIH3a U
MPEJICTaBJICHUS TIOJYYCHHBIX JaHHBIX

Formation of ideas and skills for planning and setting up
a scientific experiment, processing, analyzing and
presenting the data obtained

dopmupyemsbie komnerenimu / The formed
competences

[IpuMeHsITH HayYHO-HCCIIEOBATENLCKUE CTPATEIHU
W METOJBI OpraHM3aIlM{ HAYYHBIX HCCIICJOBAHUH B
00J1acTH MUKPOOHOIOTHH

Apply research strategies and methods for organizing
scientific research in the field of microbiology

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

3HATE.

- IPUHIIMITBI BBIOOPA HATIPABJICHHUSI UCCIICIOBAHMUS,
000CHOBaHUS aKTYyaTbHOCTH ¥ HOBH3HBI,

- OCHOBHBIC I'PYIIITBI METOJIOB, TPUMCHSFOIIUXCS B
MHUKPOOHOJIOTHYECKHUX UCCIICIOBAHUIX;

- 0COOEHHOCTH (POPMHUPOBAHUS U XPAHEHUS
KOJIICKIIMH MHUKPOOPTaHU3MOB; YMETh:

- hopMyIMpoOBaTH 1IEJIb U 3a/1a4U MCCIICIOBAHMS;

- [PaMOTHO TUIAHUPOBATh M MOJICIIMPOBATh
9KCIICPUMEHT;

- aHAJIM3UPOBATh PE3YJIbTAThl IKCIICPUMEHTA;

- M3JIaraTh apryMeHTHPOBAaHHbBIC BBIBOIbI;
BIIAZIETH:

- TpadUUECKUMH PEIAKTOPAMH U KOMITBIOTEPHBIMH
porpaMMamu Jiist ohOPMIICHHUS PE3YJIbTaTOR
WCCIIeIOBaHNS U OMOIHOTpadUIeCKUX CIIUCKOB;

- HaBBIKAMU TIOWCKA, MIOHUMAHUA U KPUTUYECKOTO

know:

- principles of choosing the direction of research,
substantiation of relevance and novelty;

- the main groups of methods used in microbiological
research;

- features of the formation and storage of collections of
microorganisms;

be able to:

- formulate the purpose and objectives of the study;

- competently plan and simulate an experiment;

- analyze the results of the experiment;

- present reasoned conclusions;

have skills in:

- graphic editors and computer programs for the
preparation of research results and bibliographic lists;

- skills in searching, understanding and critical analysis
of scientific literature in the field of microbiological

aHAIM3a HAay4HOW JMTepaTypsl B  oOsactu | research
MHUKPOOHOJIOTHUECKHIX MCCIICAOBAHUN
Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOIYIS / 2 2
Semester of study
IMpepexsusutsl / Prerequisites - -
TpynoeMKocTh B 3a4€THBIX eIUHHIAX (KpeanuTax) / 3 3

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

28/62

28/62

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

YcTHBIM onpoc
3auer

Oral examination
Credit
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CrernanpaocTs / Speciality: Mukpoouomnorus / Microbiology
Yueonas qucuuminHa «MosekyasipHass OMOTEXHOJIOTHsI», MOAYJb «IIpuKIaaHbie acneKTHl MUKPOOHOJIOTHI /
Academic discipline «Molecular Biotechnology», module «Applied Aspects of Microbiology»

Kpatkoe conepkanue yueOHON TUCHUILTMHBL, MoAysisi | PopMUpOBaHHE COBPEMEHHBIX MpecTaBieHuii o6 | Formation of modern ideas about the basic principles

/ Brief summary OCHOBHBIX MPUHIIUITAX U MOJIX0/]aX TeHETUICCKON and approaches of genetic engineering used in scientific
WHKCHEPUH, UCTIONB3YIOMMXCS B HAYIHBIX research and in biotechnological production, in the
HCCIIEIOBAHUAX U B OHOTEXHOJIOTHIESCKUX creation of producers of biologically active compounds

MPOM3BOJICTBAX, IPU CO3aHUU TPOIYLEHTOB
OMOJIOTMYECKH aKTUBHBIX COEIUHEHUN

dopmupyemsbie kommerenimun / The formed PaspabateiBath TipreMbl B 00aacTi MosekyssipHoit | To develop techniques in the field of molecular
competences OMOTEXHOJIOTHH, CBA3aHHBIC ¢ co3maHMeM TeHHo- | biotechnology related to the creation of genetically
MO (UIIMPOBAHHBIX OPraHU3MOB, Mepbl 00pbObI ¢ | Modified organisms, measures to combat
MHUKpPOOpPraHM3MaMH,  CIOCOOHBIMH  BBI3BIBAaTH | MiCroorganisms that can cause biodamage to various
OMOIIOBPEKICHHUS PA3INYHBIX MATCPHAIIOB materials

PesynbTarel 00yueHus (3HaTh, yMETh, BIaAETh) / 3HATh: To know:

Learning outcomes (know, be able to, have skills in) - 0COOEHHOCTH OpraHu3allii CTPYKTYpHBIX u | - features of the organization of structural and regulatory
PETryIISTOPHBIX HYKJIeOTHAHBIX | hucleotide sequences that determine the synthesis of
mocyemoBaTebHOCTEH, onpeaemsonux  cuuTes | functionally significant metabolites;

(YHKIIHOHAIBHO 3HAYMMBIX METaOOJIHTOB,; - methods of isolating genes from pro- and eukaryotic
- MeTOAbl H30JSAIMH TeHOB 3 Kietok mpo- u | cells and methods of their introduction into the
JYKapuOT W CcHocoObl WX BBEJCHUS B cocraB | composition of vector molecules;

BEKTOPHBIX MOJICKYJT; - Features of the organization of vectors for molecular
- ocobeHHOCTH oOpraHuzaiid BekTopoB Juist | cloning in pro- and eukaryotic cells;

MOJIEKYJISIPHOTO KJIOHHpOBaHMs B KiieTkax mpo- u | - features of the expression systems of foreign genetic
JYKapHOT; material and methods of introducing genetically

- 0COOEHHOCTH CHCTEM SKCIpPECcCHH dykepoiHoro | engineered constructs into pro- and eukaryotic cells;
TeHETHYECKOro Marepuaiia ¥ MeTonsl BBeleHus | - basic principles and approaches used in protein
TeHHO-WH)KCHEPHBIX KOHCTPYKIIMI B KJIETKH Ipo- U | engineering;

3YKapHoT; can:

- OCHOBHBIE TPUHIIMIIBI u noaxozpl, | - to develop a strategy and tactics for creating a genetic
HCTIONB3YIOIINECS B OSTKOBOW HHKEHEPHU; system to obtain a biotechnologically significant
YMETh: product;

- paspabotaTh CTpaTerHl0 M TaKTHKy co3maHus | - to apply experimental methods to create an artificial
TE€HETHYECKOM CUCTEMBI JUTS noiyueHus | genetic system in order to obtain a biotechnologically
OMOTEXHOJIOTHYECKH 3HAYMMOTO MTPOIAYKTA; significant product;
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- TPUMEHITh HKCIECPUMEHTANbHBIC METOABI IS
CO3JaHUS1 UCKYCCTBEHHOM N€HETUYECKON CUCTEMBI C
LEJTBI0 TTOTYYeHUsI OMOTEXHOIOTHYECKH 3HAYNMOTO
MPOYKTA;

BJIAJETh:

- MeToJlaMU pabOTHl C MOJIEKYJIaMHA HYKJIEHHOBBIX
KHCJIOT;

- METOJaMU KYHI)TI/IBI/IpOBaHI/Iﬂ KJICTOK,
HCTIONB3YIOMINXCS B KAYECTBE CUCTEMBI IKCIIPECCHH
qyEPOJTHOTO T€HETHUECKOTO MaTeprara;

- METOJaMU BBCIACHUA I‘GHHO-I/IH)KGHepHI)IX
KOHCTPYKITUH B KJIETKH MIPO- U DYKAPHUOT;

- MeToZamMul (PyHKIIHOHATEHOTO aHAIIN3a [Tl OICHKH

OMOTEXHOJIOTHYECKOM  3HAYMMOCTH  CO3JaHHOM
HCKYCCTBEHHON Fr€HETUYECKON CUCTEMBI;
- OronH(pOPMAITIOHHBIMA METOAaMH,

MO3BOJISIFOIUMH  pa3paboTaTh TAKTHKY CO37aHHUs
CHUCTEMBI JKCIIPECCUM TE€HETHMYECKOro MaTepuana
JUTSL TIOJTYY9eHUS OMOTEXHOJIOTUYECKH 3HAYNMOTO
MIPOJTyKTa

pOSSess:
- methods of working with nucleic acid molecules;

- methods of culturing cells used as a system for
expressing foreign genetic material;

- methods of introducing genetically engineered
constructs into pro- and eukaryotic cells;

- methods of functional analysis to assess the
biotechnological significance of the created artificial
genetic system;

- bioinformatic methods that make it possible to develop
tactics for creating a system of expression of genetic
material to obtain a biotechnologically significant
product

Cemectp nzyueHust y4eOHON TUCIIMTUTMHBI, MOTYJIS / 1 1
Semester of study

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

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 32/58 32/58

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

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

YceTHBII o1poc, TeCT
Ox3ameH

Oral examination, test
Exam
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Crernansaocts / Speciality: Mukpoouosnorust / Microbiology

YueOHas qucuuninHa « MUKpooOpraHusMsbl U OMONOBPeEXKIEHU», MOAYJIb «IIpuKIagHbIe acCTIeKTHI MUKPOOHOJIOTHM /
Academic discipline «Microorganisms and biodamage», module «Applied Aspects of Microbiology»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

Cdopmuposars MIpe/ICTaBlICHUE 0 ponu
MHUKPOOPTAaHU3MOB B TMOBPEKICHUU Pa3IUUHBIX
MaTepuasoB, MPU3HAKaX OMOTIOBPEKICHUHA U My TIX
UX TpeIOTBpAIllCHUS

To form an idea of the role of microorganisms in
damage to various materials, signs of biological
damage and ways to prevent them

dopmupyemsbie komnerenimu / The formed
competences

PazpabaTbIBaTh mpuemMbl B 00JIACTH MOJEKYJISIPHOR
OMOTEXHOJIOTHH, CBS3aHHBIE C CO3JaHHEM T€HHO-
MOAU(UIIMPOBAHHBIX OPTAaHU3MOB, MEPBI OOPHOEI C
MHUKpPOOPTaHM3MaMH,  CIIOCOOHBIMH  BBI3BIBATH
OMOMOBPEXKICHHS PA3IUUHBIX MAaTEPHAIOB

To develop techniques in the field of molecular
biotechnology related to the creation of genetically
modified organisms, measures to combat
microorganisms that can cause biodamage to
various materials

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

3HATB!

- OCHOBHBIE TPYHITEI MHUKPOOPTaHW3MOB, Pa3BHTHE
KOTOPBIX Ha MaTrepualaX MOXKET BbI3BaTh UX
MOBPEXKJICHNUE,

- BiusHME (DAKTOPOB OKpyXKamomied cpeabl Ha
pa3BUTHE OUOTIOBPEXKICHHH;

- METOABl  JHATHOCTHKM  MHKPOOPTaHM3MOB-
JIECTPYKTOPOB,;

- Meromel  KOHTPONSA W MPOGHIAKTHKH
OMOTIOBPEKICHHUH.

YMETh:

- WCIOJIb30BaTh  TOJIyYCHHBIC  3HAHUS  JUIS
BBISBJICHUS ~ OMOJOTMYECKHX  TOBPEXKACHUH |

pa3paboTKu Mep UX NPOPUIAKTHKH,

- HCIOJb30BaTh COBPEMEHHBIE JIOCTHXKEHHS B
o0yacTh  MHUKPOOHOJOTMU  JUIsi  BBISIBICHUS
MHUKPOOPTaHU3MOB-JIECTPYKTOPOB;

- WCIOJIb30BaTh MOJYYEHHbIE 3HAHUS AJIST OLEHKH
OMOCTOMKOCTH TIPUPOJHBIX M MPOMBIIIJICHHBIX
MaTepuaoB.

BJIaJIETh:

- MUKPOOHOJIOTHYECKUMH U OMOXHUMUYECKUMH
METOJIaMH JUIsl OLIEHKU Ka4ecTBa M 0e30IacHOCTH

know:

- the main groups of microorganisms, the
development of which on materials can cause their
damage,

- the influence of environmental factors on the
development of biodamage;

- Methods for diagnosing microorganisms-
destructors;

- methods of control and prevention of biological
damage.

be able to:

- use the knowledge gained to identify biological
damage and develop measures to prevent it;

- to use modern achievements in the field of
microbiology to identify microorganisms-
destructors;

- to use the knowledge gained to assess the
biostability of natural and industrial materials.
have skills in:

- microbiological and biochemical methods for
assessing the quality and safety of materials,
studying their biostability
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MaTepuaioB, HMCCICAOBAHUA UX OHOCTOMKOCTH

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

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

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 32/58 32/58

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

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

YcrHbIH omnpoc, pedepar
3auer

Oral examination, essay
Credit
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CrernansaocTts / Speciality: Mukpoouomnorus / Microbiology

Yueonas qucuuminia «buosiorus 3xkcTpeMopuIbHBIX MUKPOOPTAHU3MOBY», MOAYJIb «MeKopraHu3MeHHble KOMMYHUKANIMU B MUKPOOHOM Mupe» /
Academic discipline «Biology of extremophilic microorganisms», module «Interorganismal Communications in the Microbial World»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

ChopmupoBath 1IeI0CTHOE TIpeCTaBICHHE 00
0COOEHHOCTAX CTPOCHUS, (PU3NOTOTHH, TEHETUKU
9KCTPEMODMIBHBIX MUKPOOPTaHU3MOB,
OOUTAIOUIMX B Pa3IMYHBIX YCIOBUSX, H
NPUMEHEHUH SKCTPEMO(DHUIIOB B COBPEMEHHON
OMOTEXHOJIOTHYECKOH OTPACIIH

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

dopmupyemsbie kommerenimun / The formed IMpumensite  3Hauust 06  oprammsammu | | 10 apply knowledge about the organization and

competences (YHKIMOHUPOBAHUK  MHKPOOHBIX  coobiects, | functioning of microbial communities, molecular and
MOJICKYJSIpHBIX M KieTouHbix — Mexanusmax | cellular mechanisms of ecological adaptation of
9KOJIOTHYECKON  amamranuu  SKkctpeModmibHbIX | extremophile microorganisms to solve the problems of
MHUKpPOOPTraHU3MOB TSt peuieHust 3amau | ecological biotechnology
9KOJIOTMUYECKOM OMOTEXHOJIOTUN

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

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

- 0COOEHHOCTH CTPOEHUs, PU3NOTIOTHH, TCHETUKI
Pa3MYHBIX TPYHIT SKCTPEMODHILHBIX
MHUKPOOPTaHM3MOB, aJJalTallHOHHbIE MEXaHU3MBI
9KCTpeMOMIOB K (pakTopaM BHEIIHEH cpensl; -
MIPUMEHEHNE MUKPOOPTaHMU3MOB-3KCTPEMO(HIIOB B
COBPEMEHHON OMOTEXHOJIOTHH.

YMETh:

- BBIJIBUTaTh OOOCHOBaHHBIE TUIIOTE3bI JJIS
00bsICHEHHS BO3HUKHOBEHUS aJIalTaIUit
9KCTpeMO(UIIOB, BEIOUPATH aAEKBATHBIE METOIBI
U1l IPOBEPKH 3THX TUIIOTE3;

- HCITIOJIb30BaTh IOCTIDKEHUS B 00JIACTH U3Y4YEHHUS
AKCTPEMODMIEHBIX MUKPOOPTAaHU3MOB TSI
pelIeHHUs TEOPETHUECKUX U MPAKTUIECKUX 3a/a4.
BIIA/IETh:

- METO/IaMH PEIICHHs TEOPETUUECKUX U
MPAaKTUYECKUX 3a7a4d B 007acTH OMOIOTUI
IKCTPEMOPMIBHBIX MUKPOOPTaHU3MOB Ha OCHOBE
BCeH COBOKYMHOCTH MPHOOPETEHHBIX 3HAHUN U

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

be able to:

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

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

have skills in:

-methods for solving theoretical and practical problems
in the field of biology of extremophile microorganisms
on the basis of the entire set of acquired knowledge and
skills
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YMEHHH.

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

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

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 32/58 32/58

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

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

YCTHBIN Onpoc, MPOEKT
OK3aMeH

Oral examination, project
Exam
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CrernansaocTts / Speciality: Mukpoouomnorus / Microbiology

Yueonas qucuuminna «MuKpoOHasi CHHIKOJIOTHS», MOAYJIb «Me:KopraHu3MeHHble KOMMYHHUKAIUM B MUKPOOHOM Mupe» /
Academic discipline «Microbial Synecology», module «Interorganismal Communications in the Microbial World»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

dopmrpoBaHHE NPENCTABICHNUS O MEXaHU3MaX
B3aUMO/ICHCTBHISI MUKPOOPTaHU3MOB MEXLy CO00ii B
MOMYJALUSX U COOOLIECTBAX, a TAKXKE C
MaKpOOpraHu3MaMu

Formation of an idea of the mechanisms of interaction of
microorganisms with each other in populations and
communities, as well as with macroorganisms

dopmupyemsbie komnerenimu / The formed

[lpumensTe  3HaHus 00  OpraHu3alMd U

To apply knowledge about the organization and

competences GYHKIIMOHUpOBaHMKM ~ MHKpOOHBIX  coobmiects, | functioning of microbial communities, molecular and
MOJIEKYJSIpHBIX W KietouHbix — Mexanusmax | cellular mechanisms of ecological adaptation of
9KOJIOTHYECKOH  amamraimu  3kcTpeModuiabHbIX | extremophile microorganisms to solve the problems of
MHUKPOOPTaHU3MOB TSt perieHust 3amau | ecological biotechnology
JKOJIOTMYECKON OMOTEXHOIOTHHI

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

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

- OCHOBHBIC TUITHI B3aUMOOTHOIIICHUN MEXKITY
MHUKpPOOPTraHU3MaMH, MEXITy MUKPOOPTaHU3MaMHt 1
MaKpOOpraHU3MaMu;

- KOJIOTUYECKOE 3HAUCHUE PA3IMYHBIX TUIIOB
B3aMMOOTHOIIICHUN MEXIY KUBBLIMH OPTaHU3MaMHU;
- MPaKTUYECKOE 3HAYCHUE U CITOCOOBI PUMEHEHHSI
Pa3IUYHBIX TUTIOB B3aUMOOTHOIICHUN MEXTY
’KUBBIMU OpTraHU3MaMHU;

YMETh:

- BBIABUTATh 00OCHOBAHHEIC THIIOTE3bI IS
00BsACHEHHS HAOIIOAAEMBIX OMOJIOrMYECKUX
SIBIICHUH W BEIOUPATh aJleKBATHBIE METOMBI JIJIS
MPOBEPKU ITUX TUIIOTE3;

- MPUMEHATH 3HAHUS O CITOCO0aX B3aMMOICHCTBUS
MEXTy )KUBBIMU OpraHU3MaMU TSI THTAHUPOBAHIIS
U OCYLIECTBJICHUS UCCIIEIOBAaHUMN, HAIPABICHHBIX
Ha pelIeHne pa3HOOOPa3HbIX MPAKTUIECKUX 3a71ad
B 9KOJIOTUH MUKPOOPTAHU3MOB, CEIIHCKOTO
XO03MCTBA, OMOTEXHOJIOTHH;

BIAACTh:

- TEPMUHOJIOTUEN, UCTIOJB3YIONIEICS B U3y4aeMOil

- the main types of relationships between
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:

- put forward reasonable hypotheses to explain the
observed biological phenomena and choose adequate
methods to test 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,;
- understanding and critical analysis of scientific
literature in the field of microbial synecology
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JUCIIMILIIHHE;
- HaBBIKAMH MOHUMAHHSI U KPUTHUYECKOTO aHAIN3a
Hay4JHOU JIUTEPATYpPhl B 00JIACTH MUKPOOHOM
CUHAKOJIOTUHU

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

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

KosnruecTBO ayIMTOPHBIX YaCOB U YaCOB 32/58 32/58

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

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

YcTHblii onpoc, pedepar
OKx3aMeH

Oral examination, essay
Exam
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CrernansaocTts / Speciality: Mukpoouomnorus / Microbiology
YuyeoHasi tucuumiinia «CrnienuaibHblii MUKPOOHOJIOrHYeCKU MPAKTHKYMY /

Academic discipline «Special microbiological workshop»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

dopMHUpoBaHKE MTPEICTABICHUI H HABBIKOB
IJIAHUPOBAHUS U TIOCTAHOBKH HAYYHOTO
JKCIIEpUMEHTa, 00pabOTKH, aHAIH3a U
MPEJICTaBJICHUS TIOJYYCHHBIX JaHHBIX

Formation of ideas and skills for planning and setting up
a scientific experiment, processing, analyzing and
presenting the data obtained

dopmupyemsbie komnerenimu / The formed
competences

IIpumensiTs HAaBBbIKU KYJIbTUBUPOBAHUs 51
UICHTU(HUKAMH PA3HBIX TPYII MUKPOOPTaHU3MOB,
ompeneneHuss uX (U3NOIOTO-OMOXUMHUYECKUX H
MOJIEKYJISIPHO-TEHETUYECKUX ~XapaKTePUCTUK IS
pelICHUA HAYYHO-UCCJICAOBATCIIbCKUX W HAYYHO-
IIPOM3BOJICTBEHHBIX 33124

Apply the skills of cultivation and identification of
different groups of microorganisms, determination of
their physiological, biochemical and molecular genetic
characteristics to solve research and scientific-
production problems

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

3HATh!

- IPUHIMITEI BEIOOpa HATIPABIICHUSI MCCIICIOBAHNS,
000CHOBaHUS aKTyaJIbHOCTU M HOBHU3HBI,

- OCHOBHBIE I'PYIIITBI METOI0B, MPUMEHSIOIINXCS B
MUKPOOHOJIOTHUECKHIX HCCIICAOBAHHUSX;

- ocobeHHOCTH (HOPMHUPOBAHUS U XPAHEHHUSI
KOJIJIEKIIMHA MHUKPOOPTaHNU3MOB;

YMETh:

- hOpMyIHPOBATh L€ U 33241 HCCIICI0BAHUS;

- TPaMOTHO IJIAHUPOBATh U MOJAEIMPOBATh
9KCIEPUMEHT;

- AHATM3UPOBATH PE3YJIBTATHI SKCIICPUMEHTA,

- U3JaraTh apryMEHTUPOBAHHBIC BBIBOJIBL; BIAETh!
- rpadMUECKUMH PEJAKTOPAMH U KOMITBIOTEPHBIMH
mporpaMMami Jijist 0hOpMIICHHS PE3yJIbTATOB
WCCIIeIOBaHNA M OMOIHOTpaduIecKux CIUCKOB;

- HaBBIKAMU [TOMCKA, TOHUMaHUs U KPUTHIECKOTO
aHaJIM3a HAyYHOU JIUTEpaTyphl B 00JIaCTH
MUKPOOHOJIOTHUECKIX MCCIICAOBAHUN

know:

- principles of choosing the direction of research,
substantiation of relevance and novelty;

- the main groups of methods used in microbiological
research;

- features of the formation and storage of collections of
microorganisms;

be able to:

- formulate the purpose and objectives of the study;

- competently plan and simulate an experiment;

- analyze the results of the experiment;

- present reasoned conclusions;

have skills in:

- graphic editors and computer programs for the
preparation of research results and bibliographic lists;
- searching, understanding and critical analysis of
scientific literature in the field of microbiological
research

Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOIYIS /
Semester of study

1,2

1,2

IMpepexBusutsl / Prerequisites
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TpymoeMKoCTh B 3a4€THBIX AUHHLAX (KpeanuTax) / 12 12
Credit units
KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 124/216 124/216

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

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

YcTHBIN onpoc
3ader

Oral examination
Credit
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CrernansaocTts / Speciality: Mukpoouomnorus / Microbiology

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

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

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

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

dopmupyemsbie komnerenimu / The formed
competences

Hcnonb3oBaTh npodeccnoHaIbHYI0 TEPMUHOIOTHIO
B cdepe MHKPOOHUOIIOTHH Ha WHOCTPAHHOM S3BIKE,
MOHUMATh W aHAJU3UPOBATH MPOQPECCHOHAIBHBIC
TCKCTBI, OCYLICCTBJIATH YCTHYO W MNHWCHMCHHYIO
KOMMYHUKAIUA Ha HNHOCTPAHHOM SI3BIKC B
mpoecCHOHAaTBPHOH W COIHAILHO-KYJIBTYPHOM
cepax oOIIeHus

Use professional terminology in the field of
microbiology in a foreign language, understand and
analyze professional texts, carry out oral and written
communication in a foreign language in the professional
and socio-cultural spheres of communication

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

3HAThb!
— CEMaHTHKO-CHHTAKCUYECKHE OCOOCHHOCTH
CJIOBApPHOTO COCTaBa HHOCTPAHHOTO SI3bIKA B
COOTBETCTBHU O cpepamu u hopMaMu OOIICHHS;
— OCHOBHBIC q)YHKHI/IOHaJ]LHLIe THIIbI
JIMAJIOTUYECKOTO ¥ MOHOJIOTUYECKOTO
BBICKA3bIBAHUSA, UX CTPYKTYpPY; YCIOBUS,
MPUHIMITEL 1 HOPMBI PEYEBOTO OOIICHUS;

— COLMOKYJIbTYPHBIE pealii H HOPMBI PEUEBOTO
ITHKETA;

YMETh:

— BOCIIPHHMMATP Ha CIIyX U TOHUMATh
AyTEeHTUYHYIO WHOSA3BIYHYIO PEeUb Pa3IMIHBIX
KOMMYHUKAaTUBHO-CUTYaTUBHBIX U MOIAaJIbHO-
[IparMaTHYECKUX Pa3HOBUAHOCTEH;

— YUTaTh AyTEHTHUYHBIE TEKCTHI C Pa3HBIM YPOBHEM
MTOHMMAHUS COJIEpIKaIENcsl B HUX HH(pOpMannu;
— NEePEBOAUTE ayTCHTUYHBIC TCKCThI C
HWHOCTPAHHOTO SI3bIKA HA POJTHOH SI3BIK C
HCTIOJIb30BaHUEM CIIOBAPSI U CIIPABOYHHUKOB;

— CTPOUTH MOHOJIOTHYECKOC BbICKA3bIBAHUEC U

know:

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

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

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

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

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

— translate authentic texts from a foreign language into
their native language using a dictionary and reference
books;

— build a monologue statement and implement dialogical
speech interaction adequately to the situations of official
and informal communication within the subject and
thematic content of the academic discipline;
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peaNM30BBIBaTh JUATIOTHYECKOE PEUCBOC
B3aMMO/ICHCTBUE aJICKBATHO CUTYalUsIM
opHUITHATHFHOTO W HEOPHITHATHHOTO OOIICHUS B
npenenax NpeAMETHO-TEMaTHUECKOTO COICPIKAHUS
y4eOHOU JTUCIUTUINHBL,

— M3IIaraTh MBICIH B IMICEMEHHOU (opMe;

— pean30BBIBATh YCTHOE PEUEBOC
B3aUMOJICHCTBHE B IIU(PPOBOM MEKKYILTYPHOM
MPOCTPAHCTRE;

BIIAJICTh:

— CTpAaTCTUAMHU KOMMYHUKATHUBHOI'O ITIOBEACHMA

— CpelICTBaMU ¥ MTPUEMAMHU YCTHOTO/TIHChMEHHOTO
PEYEBOTO B3aUMOJICUCTBHSI B PA3THYHBIX
CUTyaIUsIX NTPO(ECCHOHATBHOTO OOIIECHUS;

— KOMIICHCATOPHBIMHU CTPATCTUAMMU,

— CTpATETrusMH OCYIIECTBICHUS CAMOCTOSITCITEHON
yueOHO-TI03HABATEIHLHOMN JESITETbHOCTH

— to express thoughts in writing;

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

have skills in:

— strategies of communicative behavior;

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

— compensatory strategies;

— strategies for the implementation of independent
educational and cognitive activities

CeMecTp u3ydeHus1 ydeOHOM TUCIIMITIUHBI, MOTYJIS /
Semester of study

1,2

1,2

IpepexBusutsl / Prerequisites

MHocTpaHHbBIN S3BIK

Foreign Language

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

12

12

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

124/236

124/236

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

Pedepar, ycTHBII onpoc, THCEMEHHBIH IEPEBO/I,
3auer

Essay, oral questioning, written translation
Credit
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Crernansaocts / Speciality: Mukpoouosnorust / Microbiology
Yueonas qucuuminna «®@unocodus 1 MeTOI0I0THA HAYKIDY/
Academic discipline «Philosophy and Methodology of Science»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

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

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

dopmupyemsbie kommerenimun / The formed
competences

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

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

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

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

— KOHIIENTYyaJIbHBIE MOJIETH (PHIOCOPCKO-
METO0JIOTUYECKOTO aHaIN3a HAYKH;

— ¢unocodcko-MeTo0I0rHYECKUE TTPOOIEMBI
JHMCIHUIUIMHAPHOOPTaHM30BaHHON HAYKU;

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

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

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

YMETB:

— aHaAJIM3UPOBATh M OLICHUBATH COJICPKAHHE U
ypOBeHb PHII0cO(PCKO-METOI0IOTNIECKHX
po0JIeM IPH PEIICHUH COITMAIBHBIX U

know:

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

— conceptual models of philosophical and
methodological analysis of science;

— philosophical and methodological problems of
disciplinary-organized science;

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

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

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

be able to:

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

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

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

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

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

BJIaJIETh:

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

— CHUCTEMHBIM U CPaBHUTEILHBIM aHAIU30M;

— FEpMCHEBTHYCCKHUM METOIOM;

— KOMIIApaTHUBHBIM METO/IOM;

— MCCIIE0BATEILCKIMU HaBBIKAMU;

— HaBbIKaMH OLICHUBAHUA MEPCIIEKTUB Pa3BUTHUA
BaKHEHUIITNX COIIMAJIbHBIX U DTHOHAITMOHAJIBHBIX
mpobJeM B TI00aIH3UPYIOLIEMCS MUPE B
KOHTEKCTE MpobJieMaTHKH Qriiocoum Kpusuca.

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

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

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

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

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

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

— system and comparative analysis;

— hermeneutical method;

— comparative method,;

— research skills;

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

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

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 72/52 72/52

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

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

YcTHBIM 0Npoc, KOIOKBUYM, TECT
DK3aMeH

Oral questioning, colloquium, test
Exam
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Crernansaocts / Speciality: Mukpoouosnorust / Microbiology

Y4yeonasn quciuninHa « MHOCTPAHHBIH SI3BIKY»/
Academic discipline «Foreign language»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

OcymiecTBiieHHE TPOPECCHOHANTBHOMN
KOMMYHHKAIIMH Ha HHOCTPAHHOM SI3bIKE B HAYYHOU

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

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

CTpaTermyecKuX Ieyel u 3a1ad

YCTHYIO ¥ TMHCHMECHHYIO
WHOCTPAaHHOM S3bIKE B y4eOHOM,
COLMATIbHO-KYJIBTYPHOU chepax oOIeHus

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

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

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

3HATh:

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

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

- cnenu(UKy PeYeBOro MOBEICHUS B cepe
HAY4YHOTO OOLICHUS;

YMETbh:

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

know:

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

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

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

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

be able to:

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

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

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

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

BJIAJICTh:

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

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

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

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

popular science topics, to identify logical connections
between them;

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

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

have skills in:

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

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

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

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

CeMecTp u3ydeHus1 y4eOHOM TUCIIMITIMHBI, MOIYJIS /
Semester of study

1,2

1,2

Ipepexsusutsl / Prerequisites

WNHocTpaHHBIN SA3BIK

Foreign language

33




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

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

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

Pedepart, ycTHBII opoc, TIMCHMEHHBIH TTEPEBOI,
Ox3ameH

Essay, oral questioning, written translation
Exam
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Crernansaocts / Speciality: Mukpoouosnorust / Microbiology
YyeboHas nucuumiInHa «OCHOBBI HH(POPMAITMOHHBIX TEXHOJIOTH i/

Academic discipline «Fundamentals of Information Technolog

y»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

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

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

dopmupyemsbie komnerenimu / The formed
competences

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

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

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

3HATB!
- COBpEMEHHbBIE ONePAIIHOHHBIE CHCTEMBI H
MIPUKJIaIHBIE TTAKETHI IPOTPaMM;

- OCHOBBI CETEBBIX TEXHOJOIUH U CEPBUCOB
rio0abHON KOMITBIOTEpHO# ceTn VIHTEpHET;

- MPOOJIEMBI 3aIIUTHI HHPOPMAINH B KOMITBIOTEPaX
1 KOMITBIOTEPHBIX CETSX;

YMETh:

- HAXOJIUTh C TIOMOIIBIO CETEBBIX TEXHOJIIOTHI U
CEpBHUCOB TI100aJIbHOI KOMIIBIOTEPHOM ceTH
HHuTepHeT HEOOX0IMMYIO HH(DOPMAILIUIO;

BIIAJICTh!

- HaBBIKaMU paboThI ¢ OCHOBHBIMH NPOIPaMMHBIMU
MPOAYKTaMU MH()OPMALOHHBIX TEXHOJIOTHH:
TEKCTOBBIMH, I'PaUUECKUMU PEIAKTOPAMH U
TaOJIMYHBIMU [IPOLIECCOPAMH, 0a3aMH AaHHBIX,
CpeACTBaMH MOATOTOBKHU NMPE3eHTALMN U
CpeICTBaMH TMOJJICPIKKH MaTEMAaTUIECKUX
BBIYHMCIICHH;

- OCHOBHBIMH METO/IaMH MaTeMaTHUECKOT'O
MOJISJIMPOBAHUS ¥ ONITUMH3AIINY TP PEIICHUN
MIPUKIIAJIHBIX 33]1a4 B Pa3INYHBIX MPEIMETHBIX
o0nacTsx

know:

- modern operating systems and application software
packages;

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

- Problems of information protection in computers and
computer networks;

be able to:

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

have skills in:

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

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

Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOIYIS /
Semester of study

1
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[MpepexBusutsl / Prerequisites

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

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

students' class work, hours of self-directed learning

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

interim certification
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