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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
Yueonasa qucunninHa «lpukaaanas 6uoxumus», Mmoayib «llpukiagnas ouoxumus u ouonndopmatuxa /
Academic discipline «Applied Biochemistry» module «Applied Biochemistry and Bioinformatics»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

dopMUpOBaHUE NPECTABICHUM 0 METOIAX
COBPEMEHHOW OMOXHUMUH, MOJTyYUBIINX IIUPOKOES
MIPUMEHEHHUE B PA3IIMIHBIX 00JIaCTIX
MIPOM3BOICTBA, MEMIIUHBIL, CYACOHOM SKCIIEPTU3HI

Formation of ideas about the methods of modern
biochemistry, which have been widely used in various
fields of production, medicine, and forensic examination

dopmupyemsbie komnerenimu / The formed
competences

Pemats Hay4YHO-UCCJICA0BATCIILCKUE U UHHOBAITUOHHBIC
3aJ]a4y Ha OCHOBE NMPUMEHEHHS HH)OPMAIMOHHO-
KOMMYHUKAIIUOHHBIX TEXHOJIOTUM

BrITh CIOCOOHBIM K TTPOTHO3UPOBAHUIO YCIOBHU
peanuzanuu NpodhecCUOHAIbHOM AESITeNbHOCTH U
peleHnto MpodecCHOHANBHBIX 3a7ad B YCIOBUAX
HEOIPEJEIICHHOCTU

Hcnonb3oBaTh OMOXMMHYECKHE U MOJIEKYJISIPHO-
OMOJIOTUYECKUE METOABI, METOAMYECCKUE TPUEMEI
OnonH(OPMATUKH, aITOPUTMBI 00paOOTKH Pa3HBIX

TUIIOB MOJIEKYJISIPHO-OHOTOTHIECKUX "
MEJUIMHCKUX JIAaHHBIX TIPU  pEIICHHH  3a7ad
MEIUIIMHCKOH  OMOXMMHUH, (papMaKoJIOTUH U

(hapmaneBTHYECKOW OWOTEXHOJOTHH, CyAeOHOU
OKCIIEPTH3bI, IKOJIOTHUECKOr0 MOHHTOPHHTA

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

Use biochemical and molecular biological methods,
bioinformatics methodical techniques, algorithms for
processing various types of molecular biological and
medical data when solving problems of medical
biochemistry, pharmacology and pharmaceutical
biotechnology, forensic examination, environmental
monitoring

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

3HATE:
- OCHOBHBIE ITPHUEMBI K METOJIbI (DU3UKO-
XUMHYECKOr0 aHAlIN3a, NIUPOKO HCIOIb3YEMbIC B
COBPEMEHHOM JTa00paTOPHOU MPAKTHKE;

- BO3MOYKHOCTH ITPUMEHEHHUST OMOXUMUYECKHIX
METOJIOB B MPAKTUKE Pa3JIMYHbIX OTpacieii HayKu U
TEXHUKHU,

- COBpEMEHHbIC TPeOOBaHMS PETHOHAILHON
MTOJINTUKHU B 00JIACTH Pa3BUTHUS MPUKJIATHON
OHMOXHMMHUU.

YMETb:

- IJIJAHKUPOBATD U BBIMOJIHAThH KCIIEPUMEHTAIbHBIC
WICCJICIOBAHUS, IPOBOJIUThH AHATIN3 TOJTYYSHHBIX

know:

- basic techniques and methods of physical and chemical
analysis, widely used in modern laboratory practice;

- the possibility of using biochemical methods in the
practice of various branches of science and technology;
- modern requirements of regional policy in the field of
development of applied biochemistry.

be able to:

- plan and carry out experimental studies, analyze the
results obtained to solve the problem;

- to use modern equipment and computing complexes to
solve applied problems of biochemistry;
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Pe3yABTATOB AJISl pEIICHHsI OCTaBICHHOH 3a1a4u;
- IPUMEHSTH COBPEMEHHYIO aNlapaTypy u
BBIYHCIINTEIbHBIC KOMITICKCHI JJISl PEIICHHS
MIPUKIIAIHBIX BOIPOCOB OMOXUMHUH;

- IUTAaHUPOBATH HAYYHO-HCCIE0BATENBCKYIO U
MIPOM3BOJICTBEHHYIO AEATEIBHOCTD B TIPHKJIATHOM
OMOXUMHUH.

BIIaJICTh:

- HaBBIKAMU IUTAHUPOBAHMUS U TIPOBEICHUS
IKCIIEPUMEHTAIBHBIX UCCIIEI0BAHUI, aHAIN3a
MOJTYYEHHBIX PE3YJIbTATOB;

- HaBbIKaMU pa3pabOTKU HOBBIX METOJNYECKHX
peNIeHnH B IPUKIIAJHBIX 00JIACTIX OMOXIMHH

- plan research and production activities in applied
biochemistry.

have skills in:

- planning and conducting experimental research,
analyzing the results obtained,

- developing new methodological solutions in applied
areas of biochemistry;

Cemectp uzyueHust y4eOHON TUCIIMIUIMHBI, MOIYJIS / 1 1
Semester of study

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

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 32/58 32/58

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

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

Y CTHBII OIpoC, MPOEKT
OKk3aMeH

Oral examination, project
Exam




Cneuunanbaocts / Speciality: buoxumus / Biochemistry
VYuyeonas nucunminna «buonngopManmoHHbIi aHATIH3 OMOIOrHYECKHX H MeIUIUHCKHX JaHHBIX», MOAY.Ib «[Ipukiaaanas Onoxumus u

ounoundopmaTuka /

Academic discipline «Bioinformatics analysis of biological and medical data», module «Applied Biochemistry and Bioinformatics»

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 kommerenimun / The formed
competences

Pemats Hay4HO-MCCIIEOBATEILCKHIE H
WHHOBAIIOHHBIE 3a]1a4¥ HA OCHOBE MTPUMEHEHHS
WHPOPMALTMOHHO-KOMMYHHUKAITHOHHBIX
TEXHOJIOTHI

BBITh CTOCOOHBIM K TTPOTHO3UPOBAHUIO YCIOBHN
peanuzanuy npodecCHOHAIBHOM JeSITENEHOCTH U
peleHuto MpoQecCHOHANBHBIX 3aj1ad B YCIOBUSX
HEOTIPEeIeNICHHOCTH

Hcnonb3oBaTh OMOXUMHYECKHE W MOJIEKYJISIPHO-
OMOJIOTUYECKUE METOABI, METOAMYECKHE TPUEMBI
OronHGOPMATHKH, AITOPUTMBI 00paOOTKHA Pa3HBIX

THUIIOB MOJIEKYJIIPHO-ONOIIOTUIECKUX u
MEIUIMHCKUX JaHHBIX TIPH PEIIeHWH 3a7ad
MEIUIMHCKOH  OWoxuMuu, (papMakoloruu |

(hapmanieBTHYECKOW OWOTEXHOJOTHH, CyAeOHOU
9KCIIEPTH3bI, SKOJIOTHUECKOT0 MOHHTOPHHTA

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

Use biochemical and molecular biological methods,
bioinformatics methodical techniques, algorithms for
processing various types of molecular biological and
medical data when solving problems of medical
biochemistry, pharmacology and pharmaceutical
biotechnology, forensic examination, environmental
monitoring

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

3HATh:

- 0COOEHHOCTH TEXHOJIOTUI
BBICOKOITPOU3BOAUTEIHHOTO CEKBEHUPOBAHHS U
FeHEPUPYEMbBIX UMH JIAHHBIX;

- (hopmarthl 3ammcH JAHHBIX U CIIOCOOBI UX
BH3YaJIH3aIINN;

- 0a30BBIC AITOPUTMBI CPABHEHHS U BHIPABHUBAHUS
HYKJICOTHJIHBIX U OCJIKOBBIX MOCIIEIOBATEILHOCTEMH,

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;
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aHaIn3a TPAHCKPUIITOMHBIX JAaHHBIX U
0COOEHHOCTH MX IIPUMCHCHHS,;

- 0COOEHHOCTH CTPOEHUS KOTUPYIOIIIX
MOCJIeI0BAaTEILHOCTEN B FTEHOMAX MPO- U 3YKAPUOT
YMETB:

- HCII0JI30BaTh OCHOBHBIE ITOIXOAbI 1 METOIBI
OMOMHGOPMATHKY ISl PEIICHUST KOHKPETHBIX
Hay4YHO-UCCIIEIOBATEIBCKUX 3a1a4;

BJIAJETh:

- TEPMHUHOJIOTHEN AUCIUTUIAHEL,

- KOMIIBIOTEPHBIMH MPOTPaMMaMH aHAIH3a
HYKJICOTHIHBIX U OSIKOBBIX MOCIEN0BATENIHHOCTEH

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

be able to:

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

- the terminology of the discipline;

- computer programs for the analysis of nucleotide and
protein sequences

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

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

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

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

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

YcrHslii onpoc, pedepar, Tect
3ayer

Oral questioning, essay, test
Credit




Cneunanbaocts / Speciality: buoxumus / Biochemistry
Yueonas qrucuuminna « Hyrpuuuosorus», Moayib « HyTpunuosiorusi 1 6H0XuMusi BTOPUYHBIX META00TUTOBY /
Academic discipline «Structural and Functional Organization of Genomesy», module «Nutrition and biochemistry of secondary metabolitesy

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

CdopmupoBath MpeCTaBICHUS 0 OMOXUMUYECKIX
1 (U3HUOJIOTUYECKUX MEXaHU3MaX IMOJIICPKAHHUS
MUINEBOT0 TOMEOCTA3NCa YeIOBEKA B
Pa3HOOOPA3HBIX YCIOBHSIX CYIIECTBOBAHUS

To form ideas about the biochemical and physiological
mechanisms of maintaining human food homeostasis in
various conditions of existence

dopmupyemsbie komnerenimu / The formed
competences

ITpuMeHSTh 3HAHHWSA O TPUHIMIAX PAIHOHATBEHOTO
MUTaHWUs, CTPYKType, OHOCHHTE3e U  BHIAX
OUOIOTUIECKOM AKTUBHOCTH BTOPUYHBIX
MeTabOoIMTOB pacTeHuH, JKUBOTHBIX u
MHKPOOPTaHM3MOB B npodeccroHaIbHOI
JeSTEILHOCTH

BBITh CIOCOOHBIM K MPOTHO3UPOBAHHUIO YCIOBUI
peanuzanuu NpoQPecCUOHATLHON JAEATEIBHOCTH U
penieHuo po(eCCHOHATBHBIX 3a7a4 B YCIOBHSIX
HEOIPEICICHHOCTH

Apply knowledge of the principles of rational nutrition,
structure, biosynthesis and types of biological activity of
secondary metabolites of plants, animals and
microorganisms in professional activities

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

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

3HATB:

- KJIaCCUYECKHE M COBPEMEHHBIE MPEJICTABIICHNUS O
COCTaBe, CBOMCTBAX M 3HAUYCHUHU ITHULIEBBIX
MPOIYKTOB, OCOOCHHOCTSIX UX TIPOU3BOJICTBA H
peanu3anmu;

- OCHOBHbIE MTOHATHSI COBPEMEHHON (PU3HOJIOTUH U
OMOXMMHH MUTAHUSL, OTHOCSILHUECS K MUILIEBOMY
MOBEJICHUIO, TIPOLIECCY MOTPEOICHUS U YCBOCHUS
HYTPHUEHTOB, HEHPO-TYMOPaJIbHOMY H HEHPO-
HMMYHHOMY KOHTPOJIIO IPOLIECCOB MHUILEBAPEHUS U
MTUTAHUS,

- COCTaB MUMIEBHIX MPOYKTOB (OCHOBHBIC
MUILEBbIC BEIECTBAa M KOMIIOHEHTHI, IPEBpAILCHHE
Y B3aMMOBJIMSTHIE HYTPUEHTOB M HETHIIEBBIX
BEIIIECTB);

- HOPMBI (PU3HOJIOTHYECKUX OTpEOHOCTEH
Pa3NUYHBIX TPYII HACETICHHUS B MTUILEBBIX
BelecTBax (Makpo- U MUKPOHYTPHEHTAX,

know:

- classical and modern ideas about the composition,
properties and importance of food products, features of
their production and sale;

- the basic concepts of modern physiology and
biochemistry of nutrition related to eating behavior, the
process of consumption and assimilation of nutrients,
neuro-humoral and neuro-immune control of digestion
and nutrition processes;

- composition of food products (main nutrients and
components, transformation and interaction of nutrients
and non-food substances);

- norms of physiological needs of various groups of the
population in nutrients (macro- and micronutrients,
vitamins) and energy, methods for determining actual
nutrition, taking into account group and individual
characteristics;
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BUTaMMHAX) M HEPTUH, METOIbI OTIPEICIICHHS
(aKTHUECKOTr0 MUTaHUA C YU€TOM IPYIIOBBIX U
HWHAWBUAYaIbHBIX 0COOCHHOCTEH;

- COBPEMEHHOE TOHUMAaHUE MOJIEKYIISIPHBIX
MEXaHU3MOB PETrYJSALUHN BUTAIBHBIX (YHKINH C
Y4eTOM IHIIEBbIX 3aIPOCOB OPraHU3Ma.

YMETbh:

- IPOBOJUTH Knaccn(bm(aumo " UCIIOJIB30BaTh
METOZBI OLICHKU CTaTyca MUTaHus, OMOJIOTUIECKHe
MOCTIEICTBUS ACHCTBUA HEIOCTaTKa U U30BITKA
KOMIIOHCHTOB ITHIIH,

BIalETh:

- COBPEMEHHBIMU OMOXMMUYECKUMH U
(1)I/I3I/IOJIOFI/I‘ICCKI/IMI/I METOAUKAMH OLICHKN
MUIIEBOTr0 NTOBECHUS YEI0BEKa,

- METOJAaMU pacyeTa MUIIECBON U SHEPreTUUECKON
HEHHOCTHU MUIICBBIX MIPOAYKTOB, OLI€CHKU MUIICBOI'O
cTaTrycCa U COCTOSAHUA NMUTAaHUA OpraHu3Ma,

- METO/IaMH COCTABJICHUS MUIIEBOT0 PALMOHA C
YUYETOM T'PYMIIOBBIX U MHAUBUIYAIBHBIX
0coOeHHOCTEN

- modern understanding of molecular mechanisms of
regulation of vital functions, taking into account the
nutritional needs of the body.

be able to:

- classify and use methods for assessing the nutritional
status, biological consequences of the lack and excess of
food components;

have skills in:

- modern biochemical and physiological methods for
assessing human eating behavior,

- methods for calculating the nutritional and energy
value of food products, assessing the nutritional status
and nutritional status of the body;

- methods of compiling a food ration, taking into
account group and individual characteristics

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

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

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

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

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

YCTHBII OIpoC, MPOEKT
Ox3ameH

Oral examination, project
Exam




Cneunanbaocts / Speciality: buoxumus / Biochemistry
YueOnas qucuuminia « BuoxumMus BTOpMYHbIX MeTa00JIMTOB», MOAY.JIb « HyTpuiuuosorus 1 6MoXuMus BTOPHYHBIX MeTa00JIUTOB » /
Academic discipline «Biochemistry of secondary metabolites», module «Nutrition and biochemistry of secondary metabolites»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

CdopmupoBath cCUCTEMY COBPEMEHHBIX
MPEACTaBICHUI 0 OHOXMMHUKM BTOPHYHBIX
MeTaboIHUTOB (CTPYKType B OMOCHHTE3E), NX
pa3Ho00pa3uu, pacpoCTpaHCHUH, 3HAYCHUH,
MPAKTUYCCKOM NPUMCHCHUU U METOJUYCCKUX
MOJIX0/IaX WX UCCIICTIOBAHUS

To form a system of modern ideas about the
biochemistry of secondary metabolites (structure and
biosynthesis), their diversity, distribution, significance,
practical application and methodological approaches to
their study

dopmupyemsbie kommerenimun / The formed
competences

[IpuMmensTh 3HaHMSA O NPUHOMIAX PALHOHAIBEHOIO
MUTaHUs, CTPYKType, OHOCHMHTE3e H  BHIAX
OMoIIOrHIeCcKon aKTUBHOCTH BTOPUYHBIX
MeTa0O0JIUTOB pacTeHuH, AKHUBOTHBIX u
MHUKpPOOPTraHU3MOB B npodeccroHaIbHOI
JeSTeNbHOCTU

BBITh CIOCOOHBIM K TMPOTHO3HPOBAHHUIO YCIOBHIMA
peanuzanyMy NMPOECCHOHANBHON NEATENBHOCTH H
pelieHn0 POoGeCCHOHANBHBIX 3a7lad B YCIOBHUAX
HEOIPEJeTICHHOCTH

Apply knowledge of the principles of rational nutrition,
structure, biosynthesis and types of biological activity of
secondary metabolites of plants, animals and
microorganisms in professional activities

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:
- KJIaCCU(UKAIIUIO, CTPYKTYPY M CBOIMCTBA
BTOPUYHBIX METa0OJIUTOB, CHHTE3UPYEMbIX
Pa3IMYHBIMH OPTaHU3MaMU;

- MyTH CUHTE3a OCHOBHBIX TPYII METa0O0IUTOB
BTOPUYHOM MPHUPOJIBI ¥ UX CBSI3b C IEPBUUHBIM
MeTa00JIU3MOM;

- CYTh METOJIOB OMOXUMHUYECKOTO aHaIN3a 1
[IPUHIIUIIBI KX BHIOOPA B 3aBUCUMOCTH OT
CTPYKTYPHBIX OCOOCHHOCTEH BTOPUYHBIX
METa0OJINTOB;

- BO3MOYKHOCTH ITPAKTHUECKOTO MCITIOJIb30BaHUS
MeTa0OJIMTOB Pa3IHYHBIX KIIACCOB,;

YMETb:

- Ha OCHOBE KOMIIJICKCA KPUTEPHUEB OTINYAThH
BTOPUYHBIC M NIEPBUYHBIC METAOOJINUTHI;

know:

- classification, structure and properties of secondary
metabolites synthesized by various organisms;

- pathways of synthesis of the main groups of
metabolites of secondary nature and their relationship
with primary metabolism;

- the essence of biochemical analysis methods and the
principles of their selection depending on the structural
features of secondary metabolites;

- the possibility of practical use of metabolites of various
classes;

be able to:

- distinguish secondary and primary metabolites based
on a set of criteria;
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- IPUMEHSTD NOIy4YEeHHBIC 3HAHUS JIS
CaMOCTOSITEIbHON Pa3paboTKH NPOTOKOJIOB
OMOXMMHUYECKOTI'0 UCCIIEOBAaHNSI BTOPHYHBIX
METa0OJINTOB;

- MOJIb30BATHCS 0a3aMH JaHHBIX BTOPHYHBIX
MeTa0O0JIUTOB;

BIIaJICTh:

- HaBBIKAMH pa3padOTKH cXeM OMOXUMHUYECKOTO
aHaJIM3a BTOPUYHBIX METa00INTOB;

- TEOPETUYECKUMH OCHOBAMU IOAOOPa aAEKBATHBIX
MOJIXO/IOB K U3BJICUCHHIO U Pa3ICIICHHIO
BTOPHYHBIX META0OINTOB, a TAK)KE METOZIOB UX
Ka4yeCTBEHHOTO U KOJIMYECTBEHHOI'O UCCIIEJOBaHUS;
- YaCTHBIMH METOJaMU Ka4€CTBEHHOTO
KOJIMYECTBEHHOTO UCCIIEIOBAHUS OT/ICIILHBIX TPYIII
COETMHEHUH BTOPUYHON OPUPOJIBL.

- apply the knowledge gained for independent
development of protocols for biochemical study of
secondary metabolites;

- use databases of secondary metabolites;

have skills in:

- developing schemes for biochemical analysis of
secondary metabolites;

- theoretical foundations for the selection of adequate
approaches to the extraction and separation of secondary
metabolites, as well as methods for their qualitative and
quantitative study;

- particular methods of qualitative and quantitative study
of individual groups of compounds in

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

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

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 32/58 32/58

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

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

VY CTHBIN OIpOC, MPOEKT
OKk3aMeH

Oral examination, project
Exam

10




Cneunanbaocts / Speciality: buoxumus / Biochemistry
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

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

CTpaTeruuecKuX LeeH 1 3a1ad.

Pa3BuBath HWHHOBAIIMOHHYIO BOCIIPUMMYUBOCTL U
CIOCOOHOCTh K MHHOBAIIMOHHOM J€ATEIbHOCTH.
BBITh CIOCOOHBIM K MPOTHO3UPOBAHHUIO YCIOBUI
peanuzanuu NpoQPecCUOHATLHON JAEATEIBHOCTH U
penieHuo po(ECCHOHATBHBIX 3a/1a4 B YCIOBHSIX

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

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

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

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

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

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

3HATB!
- Hay4HO-HCCIIEI0BATEIbCKUE CTPATETUH U METOBI
OpraHM3alliy HAYYHBIX HCCIIEOBAHUM;

- METOJIOJIOTUIO HAIIMCAHUS HAYYHBIX CTaTeH,
CTPYKTYPHPOBaHUs HAy4YHOTO MaTepHana;

YMETbh:

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

- pa3pabaThIBaTh TUTaH U MMPOTPAMMYy IIPOBECHUS
HAy4YHOTO HCCIIEJOBaHHUS;

- IPOBOJUTH 0000IIEHHE U KpUTHUECKUI aHAIN3
pe3yNbTaTOB, OJYYEHHBIX OTEUYECTBEHHBIMHU H

know:

- research strategies and methods of organizing scientific
research;

- methodology for writing scientific articles, structuring
scientific material;

be able to:

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

- develop a plan and program for conducting scientific
research;

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

11




3apyOeKHBIMH YUSHBIMH, (OPMYITUPOBKY
aKTyaJbHBIX Hay4YHBIX IPOOIEM;

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

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

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

BIalETh:

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

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

- HaBBIKAMU BJIICHUs HAYYHOM JHCKYCCHU

- 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 uzyueHust y4eOHON TUCIIMIUIMHBI, 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

VYcerHBIi ompoc,
3a4eT

Oral examination
Credit
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Cneunanbaocts / Speciality: buoxumus / Biochemistry
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/IMCHﬂTb TICUXOJIOIrO-nmeJarorut4yeCKue 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;

BJIaJIETh:

- 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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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
Yueonas qucuuminHa «MeTog0/10rusi 0MOXUMHYECKHX UCCIeI0BaHUI, MOaYab «CoBpeMeHHbIe 00pa3oBaTeIbHbIe TEXHOJOTUI /
Academic discipline «Methodology of biochemical researchy, module «Modern Educational Technologies»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

dopMUPOBaHKE HABBIKOB CAMOCTOSITEIIBHOTO
MPOBEICHUS AHATUTHYCCKHUX UCCIICAOBAHUMT C
HCIIOIb30BAaHNEM COBPEMEHHBIX METOOB
OHMOXUMUU

Formation of skills for independent analytical research
using modern methods of biochemistry

dopmupyemsbie komnerenimu / The formed
competences

[IpyUMeHATh HAYYHO-HCCIICI0BATEIILCKUE CTPATETUH
W METOJIbI OPraHU3alMy HAYYHBIX HCCIICAOBAHUN B
o0sactr OMOXUMUN

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

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

3HATh:

- BO3MOXHOCTH TPUMCHCHHUS OHOXUMHUYECKUX
METOJIOB B MPAKTHKE PA3IUYHBIX OTPACIC HAYKH U
TEXHUKH;

- OCHOBHBIE TIPHEMBI ¥ METOJBI  (PU3UKO-
XUMHYECKOr0 aHau3a, IUPOKO HUCIONb3yeMbIe B
COBPEMEHHOU J1Ta00paTOPHOU MPAKTHKE;

YMETh:

- IUIAHUPOBATh M BBIMOJHATH 3KCIIEPUMEHTAIBHBIC
HCCTICIOBAHUS, TPOBOIUTH AHAIN3 TOJYYSHHBIX
Pe3yJIbTATOB JJIsl PEIliCHHs TIOCTABJICHHOM 3a/1auH;

-  TPUMEHATH COBPEMCHHYIO  ammaparypy H
BBIYKCIIUTEIbHBIC ~ KOMIUIGKCHI Uil PEIICHHS
MPUKITAHBIX BOTPOCOB OMOXUMUWY;

- IUIAHUPOBaTh HAYYHO-HCCIICAOBATCIBCKYIO H
MPOU3BOJICTBEHHYIO JCATCIBHOCTh B MPUKJIATHON
OMOXUMUH.

BJIAJIETh:
- HaBbIKAMH IUIAHWPOBAHWS W IMPOBEICHUS
SKCIIEPUMEHTANBHBIX — HCCIIEIOBaHUM, aHaJIn3a

MTOJTyYEHHBIX Pe3yJIbTaTOB;

- HaBbIKAMH pa3pabOTKH HOBBIX METOIUIECKUX
PELICHUH B IPUKJIAIHBIX 001acTaX OMOXUMHY;

- OCHOBHBIMHM HaBbIKAMU pabOTBl B COBPEMEHHBIX
HAYYHBIX OMOXUMHYECKHX J1a00paTopusix

know:

- the possibility of using biochemical methods in the
practice of various branches of science and technology;
- basic techniques and methods of physical and chemical
analysis, widely used in modern laboratory practice;

be able to:

- plan and carry out experimental studies, analyze the
results obtained to solve the problem;

- to use modern equipment and computing complexes to
solve applied problems of biochemistry;

- plan research and production activities in applied
biochemistry.

have skills in:

- skills in planning and conducting experimental
research, analyzing the results obtained;

- skills in developing new methodological solutions in
applied areas of biochemistry;

- basic skills of work in modern scientific biochemical
laboratories.
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Cemectp nzyueHus y4eOHON TUCIMIUIMHBI, MOAYJIS / 2 2
Semester of study

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

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 28/62 28/62

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

VYeTHbI onpoc
3auer

Oral examination
Credit
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
Yueonas qucuuminna «Heiipoduonorus», moayab «HeiipoOuonorusi 1 MeXxaHU3Mbl MEKKJIETOYHBIX KOMMYHHKAIUID) /
Academic discipline «Neurobiology», module «Neurobiology and Mechanisms of Intercellular Communication»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

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

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

dopmupyemsbie komnerenimun / The formed
competences

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

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

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

3HATB!

- CTPYKTYPHO-()YHKIIMOHAIBHYIO OPTaHH3aLHIO
HEPBHOI CHCTEMBbI TIO3BOHOYHBIX (UEJIOBEKa) U
MOJICTIbHBIX OE€CII03BOHOYHBIX;

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

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

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

YMETh:

- 1aTh ONMCAHUE CTPOCHUS] CHHATHYECKUX
KOHTaKTOB;

- OIIPE/ICNISATH AIEKTPUUCSCKUE CUTHAIIBI HEPBHBIX
KJIETOK U OIICHHBATh CTETICHb H3MEHEHUSI

3 PEeKTUBHOCTH CHHANITUYECKOI Iiepeaym;

- UCII0JIb30BaTh 3HAHUE UHTETPATHBHBIX (QYHKIIMI

know:

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

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

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

be able to:

- to describe the structure of synaptic contacts;

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

have skills in:

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

BJIAJIETh:

- HaBBIKaMU pabOThl ¢ MUKPOCKOITHYECKOM
TEXHUKOH IS OTICHKH MOP(}OIOTHIECKUX
XapaKTEPUCTUK HEPBHBIX KIETOK;

- OCHOBaMHU MUKPODJIEKTPOJIHBIX METOOB
WCCIIETIOBAHUS JIEKTPUIECKON aKTHBHOCTH
HEPBHBIX KIIETOK;

- METOJMKAMH aHATN3a ICKTPHUIECKON aKTUBHOCTH
HEHPOHOB U N3yUYEHUS IMOBEJCHHS JKUBOTHBIX

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

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

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

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

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

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

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

YcTHBIN 0Ipoc, TECT
OKk3aMeH

Oral examination, test
Exam
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
YueOHas qrucuuninHa « bBuoxumMusi MeMOpPaH M MeKKJIETOUYHBIX KOMMYHHKAME», MoayJib «Helipo0onoiorusi 1 MeXaHU3MbI MeKKJIETOUHBIX

KOMMYHUKAIMIA» /

Academic discipline « Biochemistry of membranes and intercellular communications », module « Neurobiology and Mechanisms of Intercellular Communication »

Kpatkoe conepxanue yueOHOW AUCIUTUTMHBI, MOJTYJIS
/ Brief summary

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

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

dopmupyemsbie kommerenimun / The formed
competences

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

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

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

3HATD:

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

- COBPEMEHHOE COCTOSHUE U HAIPaBJICHUS
HCIIOJIb30BaHUS €CTECTBEHHBIX U UCKYCCTBEHHBIX
MeMOpaH, MEMOPaHHBIX HAHOTEXHOJIOTHIA.

YMETh:

- BEIIBUTATHE 000CHOBAHHEIE THUIIOTE3EI JIJIs
00BsICHEHHS HAOIIOJTaeMbIX SBIICHUH, BEIOUPATh
aJICKBaTHBIC METOJBI JIUIsl IPOBEPKU ITUX TUTIOTE3;
- UCIIOJIB30BaTh 3HAHMS B 00JIaCTH OMOXHUMMHU
MeMOpaH JIjIsl PEIICHUS TEOPETUYCCKUX U
MIPaKTUYECKUX 3a/1a4.

BIIAJIETE:

- METOOJIOTHEH U METOaMU PEIICHHS
TEOPETHUYECKUX U MPAKTHUYECKUX 33]1a4 B 001aCcTH
OMoXxuMHUU MeMOpaH Ha OCHOBE BCEH COBOKYITHOCTH
MIPHOOPETEHHBIX 3HAHWH ¥ YMEHUH

know:

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

- current state and directions of use of natural and
artificial membranes, membrane nanotechnologies.
be able to:

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

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

have skills in:

- methodology and methods for solving theoretical
and practical problems in the field of membrane
biochemistry based on the entire set of acquired
knowledge and skills
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Cemectp nzyueHus: y4eOHON TUCIMIUIMHBI, MOIYIIS / 1 1
Semester of study

Ipepexsusutsl / Prerequisites - -
TpyaoeMKOCTh B 3a4€THBIX eAMHHULAX (KpeauTax) / 3 3
Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 32/58 32/58

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

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

YcTHblii onpoc, pedepar
OK3aMeH

Oral examination, essay
Exam

20




Cneuunanbaocts / Speciality: buoxumus / Biochemistry
YueoOHnas AUCHUIIJIMHA «buoxumus BUTAMHUHOB», MO1YJIb «bHoxuMusi BATAMUHOB H aHTl/IOKCl/lHaHTOB»/
Academic discipline «Biochemistry of vitamins», module «Biochemistry of vitamins and antioxidants»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

dopMHUpOBaHKE IIEIOCTHON CHCTEMBI
MPEJICTABICHUN O CTPOCHHUH, HHIUBUAYTbHBIX
CBOMCTBax, OMOXUMHYECKUX (PYHKIUAX U
B3aMMOJICHCTBUY BUTAMHUHOB, HX POJIA B
(hYHKITMOHUPOBAHUH JKUBBIX CUCTEM

Formation of an integral system of ideas about the
structure, individual properties, biochemical functions
and interaction of vitamins, their role in the functioning
of living systems

dopmupyemsbie kommerenimun / The formed
competences

Hcnonp3oBaTh 3HAaHMS HAaBLIKM B 00JacTH
CTPYKTYpHOMH OHOXUMUH BUTaMUHOB 5
AHTHOKCUJIAHTOB U MX (PU3UOJIOT0-OMOXHUMHYECKUX
(GyHKUIMH 1py penieHny 3a1a4 GyHKIMOHAIBHOU |
MEIUIUHCKON OMOXUMUN

Use knowledge and skills in the field of structural
biochemistry of vitamins and antioxidants and their
physiological and biochemical functions in solving
problems of functional and medical biochemistry

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

3HATB!

- IPOOJIEMBI U TIEPCTIEKTUBBI OMOXUMHH
BUTaMHHOB, HOBEHIINE JOCTIKEHHS B 00acTh
BUTaMUHOJIOTHH; BO3MOXXHOCTH HCIIOJIb30BaHUS
€CTECTBEHHBIX M HCKYCCTBEHHbBIX BUTAMHHOB IS
HOPMAJIN3AIMU METa00INUECKUX MPOLECCOB.
YMETh:

- UCTIOJIb30BaTh OMOXUMHYECKUE METO/IbI
WCCIIeIOBAaHNUHN JJIS1 U3yYEHHS] BUTAMHUH3aBUCHUMBIX
MIPOLIECCOB B OPraHHU3ME;

- OOBSICHATB POJIb BUTAMHHOB B META00IMYECKUX
mpolieccax, UCIoIb30BaTh 3HAHUS OMOXHUMUHU
BUTaMUHOB JUI PELIEHUS TEOPETUYECKHUX U
MIPaKTHYECKUX 3a/1a4;

- BBIIBUTATh 00OCHOBAHHBIE THIIOTE3bI IS
00BsICHEHHS HAOI0JaeMbIX SABJICHUH, BEIOUPATh
aJIeKBaTHBIE METO/BI JUIsl IPOBEPKU ITUX THUIIOTES.
BIIJICTh:

- TEPMHUHOJIOTHEHN, TPUMEHSIOIIEHCS B ONOXUMUHU
BUTaMHUHOB;

- METOJIOJIOTUEN ¥ METOJIaMH HCCIIEJOBaHHS
BUTAMHHOB U MX KO(EpMEHTHBIX opM B

know:

- problems and prospects of vitamin biochemistry, the
latest achievements in the field of vitaminology; the
possibility of using natural and artificial vitamins to
normalize metabolic processes.

be able to:

- to use biochemical research methods to study vitamin-
dependent processes in the body;

- explain the role of vitamins in metabolic processes, use
knowledge of vitamin biochemistry to solve theoretical
and practical problems;

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

have skills in:

- terminology used in the biochemistry of vitamins;

- methodology and methods of studying vitamins and
their coenzyme forms in biological objects
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0Mo00BEKTAX

Cemectp nzyueHus: y4eOHON TUCIIMIUTHHBI, MOTYIIS / 2 2
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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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
YueOHas TucHUINHA « BHOXMMHA AHTHOKCUIAHTOB pacTeHuii», MoayJb « BHOXUMHIA BUTAMHHOB M AHTHOKCUIAHTOBY /
Academic discipline «Biochemistry of plant antioxidants», module « Biochemistry of vitamins and antioxidants »

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

CdhopmupoBath NpencTaBIeHUs O CTPYKTYpE U
(YHKLIMSX aHTHOKCHJAHTOB PACTCHHH,
3aKOHOMEPHOCTSIX MX OMOCHHTE3a U PeryIsiun
AKTUBHOCTHU Ha Pa3jMYHBIX YPOBHSAX OpraHU3aIlU
pacTUTENBHOIO OpraHu3Ma

To form ideas about the structure and functions of plant
antioxidants, the laws of their biosynthesis and
regulation of activity at various levels of the
organization of the plant organism

dopmupyemsbie kommerenimun / The formed
competences

Hcnonp3oBaTh 3HAaHMS HAaBLIKM B 00JacTH
CTPYKTYpHOMH OHOXUMUH BUTaMUHOB 5
AHTHOKCUJIAHTOB U MX (PU3UOJIOT0-OMOXHUMHYECKUX
(GyHKUIMH 1py penieHny 3a1a4 GyHKIMOHAIBHOU |
MEIUIUHCKON OMOXUMUN

Use knowledge and skills in the field of structural
biochemistry of vitamins and antioxidants and their
physiological and biochemical functions in solving
problems of functional and medical biochemistry

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

3HATB!

- 0cOOEHHOCTH OMOCHHTE3a U JIOKATU3AINN
AHTHUOKCHJIAHTOB B KJIETKaX M TKaHAX PACTECHUIA;

- CTPYKTYpY U (pr3noiorndeckue GyHKINN
He(ePMEHTATHBHBIX U ()epMEHTATHBHBIX
AHTUOKCUJIAHTOB PACTEHUI;

- MEXaHU3MBI PETYISIIHA aHTHOKCHIAHTHBIX
CHCTEM Ha Pa3IMYHBIX YPOBHSIX

OpTraHU3alHMy PACTUTEIHFHOTO OpPraHu3Ma.

YMETB!

- 1aTh ONMCAaHNE HU3KOMOJICKYIISIPHBIX
AQHTUOKCHJIAHTOB U aHTUOKCHIAHTHBIX
(epMEeHTOB y PacTECHUIA;

- IPUMEHSITDH 3HaHUSA 00 AaHTHOKCHAAHTHOH CUCTEME
pacTeHHi JJIsl TOCTAaHOBKH (DYHIaMEHTATbHBIX 1
MPAKTUYECKUX UCCIIEIOBATENLCKUX 3a/1a4, aHAJIN3e
HAYYHBIX JINTEPATYPHBIX JaHHBIX, TOTYYECHUS
HAYYHBIX JIAHHBIX B COOTBETCTBUU C
COBpPEMEHHBIMH KPUTEPHUSIMHU HX KauecTBa, JICNaTh
9KCIEPUMEHTAIbHO-000CHOBaHHbIE

BBIBOIbI, YYaCTBOBAaTh B HAYYHON TUCKYCCHH IO
COOTBETCTBYIOIIEN TEMATHUKE.

know:

- Features of biosynthesis and localization of
antioxidants in plant cells and tissues;

- structure and physiological functions of non-enzymatic
and enzymatic antioxidants of plants;

- mechanisms of regulation of antioxidant systems at
various levels

organization of the plant organism.

be able to:

- to describe low-molecular antioxidants and antioxidant
enzymes in plants;

- to apply knowledge about the antioxidant system of
plants to formulate fundamental and practical research
problems, to analyze scientific literature data, to obtain
scientific data in accordance with modern criteria of
their quality, to make experimentally based
conclusions, participate in a scientific discussion on the
relevant topic.

have skills in:

- special terminology in the field of antioxidant
biochemistry;
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BIIAJIETh:

- CTICIMAJTEHON TEPMHUHOJIOTHEH B 001acTH
OMOXVMHY aHTHOKCHIAHTOB;

- 3HaHUSIMU OOIMX 3aKOHOMEPHOCTEH
(YHKIIMOHUPOBAHUS M B3aUMOJIEHCTBUS
AHTHOKCHUJAHTHBIX CHCTEM;

- METOJIMYECKUMH Moixoaamu aHanuza ADOK B
PACTUTENBHBIX CUCTEMaX M UCCIEIOBaHMS UX
(hmsnonornueckux (HyHKITHHA

- knowledge of the general laws of functioning and
interaction of antioxidant systems;

- methodological approaches to the analysis of ROS in
plant systems and the study of their physiological
functions

CemecTp nzydeHus: yaeOHOUM JUCIMITITNHBI, MOTYIIS / 2 2
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

YcrHeIi ompoc, pedepar
3ayer

Oral examination, essay
Credit
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
YyeoHasi nucuuninna «CrnienuajibHblil 0MOXUMHYECKUH MPAKTHKYMY /
Academic discipline «Special Biochemical Workshop»

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

dopMHUpoBaHUE MTPEICTABICHUIN 0 METOAaX
COBPEMEHHBIX OMOXUMHUYCCKUX UCCIICIOBAaHUN U
(hopMHpPOBaHUE HABBIKOB CAMOCTOSTEIIBHOTO
MIPOBEICHUS AaHATUTUYCCKUX UCCIICAOBAHUH C
HCIIOJIb30BAaHUEM COBPEMEHHBIX METOJIOB
OHMOXHNMUHU

Formation of ideas about the methods of modern
biochemical research and the formation of skills for
independent analytical research using modern methods
of biochemistry

dopmupyemsbie kommerenimun / The formed
competences

[IpumensaTe coBpeMeHHBIE (PU3UKO-XMMHUYIECKHE
METOABl B OHMOXMMHYECKOM aHajn3e, MPOBOAMTH

To apply modern physicochemical methods in
biochemical analysis, to process biochemical and

oOpabotky  Owoxummyeckux W kimHHKO- | clinical diagnostic data
JMArHOCTUYECKHX TAHHBIX
Pesynbrarel 00y4eHus (3HATh, yMETh, BIAACTh) / 3HATh: To know:
Learning outcomes (know, be able to, have skills in) - OCHOBHBIE mpueMbl W MeToasl (¢u3mko- | - basic techniques and methods of physical and chemical

XUMHYECKOTO aHalIWu3a, MIMPOKO HCIOIb3yEMBIE B
COBPEMEHHOH J1Ta00paToOpHON NPaKTHKE;

- BO3MOXHOCTH TPUMEHECHHUS OHOXMMHYECKHX
METOZIOB B NPAKTHKE PA3IMYHBIX OTpaciiel HayKH U
TEXHUKHU;

- COBPEMECHHBIC TpeOoBaHUS PpEerHOHAILHON
MOJIUTUKHU B 00/1acTH pa3BUTHS TPUKIATHON
OHMOXUMUH.

YMETh:

- IUIAHUPOBATh M BBIOJHATH KCIIEPUMEHTAIBHBIC
HCCTIC/IOBAHUS, TPOBOIUTH AHAIU3 TOJYYSHHBIX
Pe3yABTATOB JJIs PEllieHHs TIOCTABJICHHOM 3aj1auH;

- IPUMEHATHL COBPEMEHHYIO  ammaparypy H
BBIUMCIIUTEIBHBIC  KOMILICKCHI  JUIS  PEIICHUS
MIPUKJIIATHBIX BOIPOCOB OMOXUMUM,

- IUIAHUPOBaTh HAYYHO-HMCCIICIAOBATEIbCKYIO H
[IPOM3BOJICTBEHHYIO JCATCIIbHOCTh B IPHKIATHON
OHMOXUMUH.

BJIAJIETD:

analysis, widely used in modern laboratory practice;

- the possibility of using biochemical methods in the
practice of various branches of science and technology;
- modern requirements of regional policy in the field of
development of applied biochemistry.

be able to:

- plan and carry out experimental studies, analyze the
results obtained to solve the problem;

- to use modern equipment and computing complexes to
solve applied problems of biochemistry;

- plan research and production activities in applied
biochemistry.

have skills in:

- skills in planning and conducting experimental
research, analyzing the results obtained;

- skills in developing new methodological solutions in
applied areas of biochemistry;

- basic skills of work in modern scientific biochemical
laboratories.
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- HaBBIKAMM  IUIAHMPOBaHUs ¥  IPOBEICHUS
SKCIIEPUMEHTAIBHBIX ~ HCCIICIOBAHUMH, aHanm3a
MOJYYSHHBIX PE3YJIbTATOB;

- HaBBIKAMH pPa3pa0O0TKH HOBBIX METOIUYCCKUX
PEIICHMIA B MPUKJIAIHBIX 00JIACTIX OMOXUMHUU;

- OCHOBHBIMH HaBBIKAMH pabOTHl B COBPEMEHHBIX
HAYYHBIX OMOXUMHYECKHX JTA00PATOPHUSIX.

CemecTp nzydeHus: yaeOHOWM JUCIUITIINHBI, MOTYIIS / 1,2 1,2
Semester of study

IpepexBusutsl / Prerequisites - -
TpymoeMKoCTh B 3a4€THBIX EIUHHLAX (KpeanuTax) / 12 12
Credit units

KonruecTBO ayIMTOPHBIX YaCOB U YaCOB 124/216 124/216

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

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

VYceTHbI onpoc
3auer

Oral examination
Credit
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
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

[lonumare u aHaNM3MPOBATH MPOPECCHOHANBHBIC
TEKCTBl Ha WHOCTPAHHOM S3BIKE, OCYIECTBISTH
YCTHYIO M THCbMEHHYI0 KOMMYHHKAaIlMM Ha
WHOCTPAaHHOM S3bIKE B Y4YeOHOH, HaydHOU W
COIIMAIbHO-KYJIBTYPHOH c(epax oOLIeHus

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

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

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

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

YMETB!

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

— UUTaTh aYyTCHTUYHBIC TCKCTHI C PAa3HBIM YPOBHEM
MTOHMMAHUS COJIEpIKaIencsl B HUX HH(pOopManmu;
— MEePEBOANTH AyTEHTHYHBIE TEKCTHI C
HWHOCTPAHHOTI'O A3bIKa Ha pOZIHOﬁ SA3BIK C
WCTIOJI30BaHUEM CIIOBAPSI U CIIPABOYHUKOB;

— CTPOUTH MOHOJIOTHUECKOE BBICKA3bIBAHUE U
peanu30BBIBATh AUATOTHYECKOE PEYEBOE
B3aUMOJICHCTBUE aJIEKBATHO CUTYallUAM

know:

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

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

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

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

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

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

— build a monologue statement and implement dialogical
speech interaction adequately to the situations of official
and informal communication within the subject and
thematic content of the academic discipline;

— to express thoughts in writing;
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O(QUIMATEHOTO U HEO(UITUATLHOTO OOIICHYS B
npeaeiaax IpeaMETHO-TEMAaTHUECKOTO COACPIKaHUs
y4eOHOW AVCIIHATLINHEI;

— M3J1araTh MBICIIA B TUCBMEHHOMU (hopMe;

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

BIIAJICTh:

— CTpaTerusiMi KOMMYHHKATHBHOTO TIOBE/ICHHUSI,

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

— KOMITCHCATOPHBIMH CTPATETHSAMU;

— CTpaTEerusIMU OCYIIECTBICHUS CAMOCTOSATEIBHON
y4eOHO-TI03HABATEIHLHOMN JICATEIIBHOCTH

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

have skills in:

— strategies of communicative behavior;

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

— compensatory strategies;

— strategies for the implementation of independent
educational and cognitive activities

CemecTp nzydeHus: yaeOHOM JUCIUITITNHBI, MOTYIIS /
Semester of study

1,2

1,2

IpepexBusutsl / Prerequisites

MHOCTpaHHBIH SA3BIK

Foreign Language

TpymoeMKoCTh B 3a4€THBIX eUHHIAX (KpeanuTax) / 12 12
Credit units
KonmuaecTBO ayTMTOPHBIX YacOB U 9acOB 124/236 124/236

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

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

Pedepar, ycTHBII opoc, TMCHMEHHBIH MTEPEBOI,
3auer

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

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

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

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

dopmupyemsbie kommerenimun / The formed
competences

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

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

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

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

— KOHIIENTYyaJIbHBIE MOJIETH (PHIOCOPCKO-
METO0JIOTUYECKOTO aHaIN3a HAYKH;

— ¢unococko-MeTo0I0rHYECKUE TTPOOISMBI
JHMCIHUIUIMHAPHOOPTaHM30BaHHON HAYKU;

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

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

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

YMETB:

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

know:

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

— conceptual models of philosophical and
methodological analysis of science;

— philosophical and methodological problems of
disciplinary-organized science;

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

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

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

be able to:

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

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

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

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

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

BJIaJIETh:

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

— CHUCTEMHBIM U CPaBHUTEILHBIM aHAIIU30M;

— FEpMCHEBTHYCCKHUM METOIOM;

— KOMIIApaTHUBHBIM METO/IOM;

— MCCIIE0BATEILCKIMU HaBBIKAMU;

— HaBbIKaMH OLICHUBAHUA MEPCIIEKTUB Pa3BUTHUA
BaKHEHUIITNX COIIMAJIbHBIX U DTHOHAITMOHAJIBHBIX
mpobJeM B TI00aIH3UPYIOLIEMCS MUPE B
KOHTEKCTE MpobieMaTuK Griocodun 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 nzyueHus: y4eOHON TUCIMIUIMHBI, MOAYJIS / 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, colloguium, test
Exam
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry

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

Kpatkoe conepxanue yueOHOW AUCIUTUTMHEI, MOJYJIS
/ Brief summary

OcymiecTBiieHHE MPOPECCHOHAITBLHOM
KOMMYHHKAIIMH Ha HHOCTPAHHOM SI3bIKE B HAYYHOU

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

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

CTpaTermyecKuX Ieyel u 3a1ad

YCTHYIO M IHUCbMEHHYIO
WHOCTPAaHHOM SI3bIKE B Y4EOHOI,
COLMANTLHO-KYJIBTYpHOH cepax obmieHus

[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,;

- OCYIIECTBIATh YCTHYIO PE3CHTAIINIO, 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;

- criocobamu U preMaM# 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 onpoc, TICHMEHHBIH ITEPEBOI,
Ox3ameH

Essay, oral questioning, written translation
Exam
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Cneuunanbaocts / Speciality: buoxumus / Biochemistry
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 INPHMEHEHHUS
nHGOPMALMOHHO-KOMMYHHUKAIIMOHHbBIX TEXHOJIOTHH

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

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

3HATB!
- COBpEMEHHbBIE ONePAIIHOHHBIE 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 TEXHOJIIOTHH U
CEpBHUCOB TI100aJIbHOI KOMIIBIOTEPHOM ceTH
HuTepHeT HEOOX0IMMYIO HH(DOPMAIIHIO;

BIIAJICTh!

- HaBBIKaMU paboThI ¢ OCHOBHBIMH NPOIPaMMHBIMU
MPOAYKTaMU MH()OPMALOHHBIX TEXHOJIOTHH:
TEKCTOBBIMH, I'PaUUECKUMU PEIAKTOPAMH U
TaOJIMYHBIMU [IPOLIECCOPaMH, 0a3aMM JaHHBIX,
CpeACTBaMH MOATOTOBKHU NMPE3eHTALMN U
CpeICTBaMH TMOJJICPIKKH MaTEMAaTUIECKUX
BBIYHMCIICHHUIM;

- 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

36




