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1. HaumeHoBaHUE QM CIUATIIHHBI
Biotechnology

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuuniauHa BXOAUT B BapuaTUBHYIO yacTh bioka « C.1 » oO6pa3zoBaTenbHOM MporpaMmbl IO HAMIPaBJICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

CnenuansHoctb: 33.05.01 Gapmanus

HarpaBJeHHOCTh [Iporpamma mmpokoro nmpoduist (11 MHOCTPAHHBIX TPaK/IaH)



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoenus nucuuminHel Biotechnology y oOy4atomerocs 10KHBI OBITH CHOPMUPOBAHBI
CJIEAYIOLINE KOMIIETCHIIHH:

33.05.01 dapmanumst (HampaBiIeHHOCTS : [Iporpamma mupokoro mpoduis (1711 MHOCTPAHHBIX TPaXk/IaH))
OIIK.1 Biageer 6a30BbIMHU 3HAaHUSIMH O COBPEMEHHOM HAYYHOUH KapTHHE MUPA Ha OCHOBE TIOJIOKCHUH,
3aKOHOB U METOJIOB MaTeMaTHYECKHUX U €CTECTBEHHBIX HAyK

Nuaukaropsl
OIIK.1.1 Nmeet npeacraBieHue 0 HAYYHOW KapTUHE MUpPa HA OCHOBE TMOJI0KEHUH, 3aKOHOB U
3aKOHOMEPHOCTEN ECTECTBEHHBIX HAYK



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpaBﬂeHm[ MNOATr0TOBKH

33.05.01 ®apmanus (HanpasieHHOCTh: [Iporpamma mupokoro
npoduis (JUIs1 ”HOCTPAHHBIX TPAXKIaH))

¢opma o0yuenus

(ak.4ac.)

O4YHast
NeNe TpumecTpoB, 11
BbI/ICJICHHBIX 1JIS1 U3y4YeHUS
AUCHMILINHBI
O0beM AUCIHUILIMHBI (3.€.) 3
O0beM JUCHUILIMHBI (AK.YaC.) 108
KonTakTHasi padora ¢ 42
npenoaaBartesieM (aK.4ac.),
B TOM YHCJIE:
IIpoBenenue JeKIUOHHBIX 14
3aHATHI
IIpoBeneHne NpakKTHYECKHUX 28
3aHATHI, CECMHMHAPOB
CamocTrosiTesbHast padoTa 66

@®opMBbI TeKyl1ero KOHTPOJIS

Bxonnoe tectupoBanue (1)
[TucemMeHHOE KOHTPOJIBHOE MeponpusTue (4)

DopMbI IPOMEKYTOUHOM
arrecTaumu

3auer (11 Tpumectp)




5. AHHOTHpOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Biotechnology. Second semester
Section 1. Fundamentals of biotechnological processes

The concept of biotechnology, its tasks, the selection and cultivation of biological objects.
The current importance of biotechnology, the possibility of applying this discipline to solve a specific range of
complex problems related directly or indirectly to the global problems facing modern civilization are examined:
environmental pollution, the threat of environmental crisis, depletion of mineral reserves, the threat of a global
energy crisis, lack of food, especially tangible in developing countries. The description of the selection and
preparation of a biological object is given. The concepts of the basic methods of biotechnology are introduced -
selection, genetic and cellular engineering.

Types of biological processes, bioreactors. Separation, cleaning and modification of products.
The stages of the cultivation of biological objects are directly considered in detail, including the preparation of
nutrient substrates, the technological design of the process (bioreactor designs and their operating modes),
separation and purification of the target product.

Immobilized enzymes.
The concept of enzyme immobilization as a central method of engineering enzymology is given. The chemical
and physical methods of immobilization, as well as the stability of immobilized enzymes are considered.

The production of protein substances. The raw material base of industrial biotechnology.
The basics of the technology of the most important substances, primarily substrates for the biosynthesis of
microbial protein. These include normal paraffin hydrocarbons, methanol, ethanol, methane as a component of
natural gas, carbohydrates of various origins, primarily hydrolysates of plant materials, waste from pulp and
paper production. Some types of raw materials for biosynthesis of metabolites are considered: acetic acid and
molasses.

Microbiological production of biologically active substances.
The principles of technology for the production of biologically active preparations of microbial origin are
considered. The biosynthesis of primary metabolites is represented by the example of amino acids, and the
biosynthesis of secondary metabolites by the example of antibiotics.

Section 2. Fundamentals of Genetic Engineering

Genetic engineering methods in vivo.
The questions of mutagenesis and isolation of mutants, the pathways of genetic exchange are considered. The
main attention is focused on the general principles and approaches of in vivo genetic engineering that allow the
use of these methods for a wide range of microorganisms of industrial importance.

Genetic engineering methods in vitro.
The fundamentals of genetic engineering, methods of genome reorganization in vitro using modern approaches
are described. The sources of DNA for cloning, vector molecules, localized and site-specific mutagenesis are
considered.

Section 3. Application of biotechnology in the spheres of life

Genetic engineering methods in medicine (gene therapy).
The possibility of using modern genetic engineering methods to treat hereditary human diseases is discussed. Ex
vivo gene therapy and in vivo gene therapy, viral and non-viral gene delivery systems are considered.



Genetic engineering methods in agriculture (transgenic plants and animals) and food industry
(genetically modified food sources).
The application of genetic engineering methods to plant growing and animal husbandry for producing transgenic
organisms is considered. Examples of breeding transgenic plants resistant to insect pests, viruses, herbicides,
fungi and bacteria, adverse environmental conditions; transgenic mice and cattle. Attention is paid to the issue
of food safety and food ingredients containing genetically modified organisms or obtained with their use.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. Psaoxoga, I'. B. Biotechnology (buorexnonorus) : yaeoHo-MeToanueckoe mocooue / I'. B. PsaOkoBa. —
Kazans : Kazanckuil HalimoHambHBIA UCCIIEI0BATEILCKII TEXHOJIOTHYECKUN yHUBEepcuTeT, 2012, — 152 ¢. —
ISBN 978-5-7882-1327-9. — TekcT : aneKTpoHHBIN // DnexTpoHHO-0nbanoTeunas cucrema IPR BOOKS :
[caiiT]. http://www.iprbookshop.ru/61942 html

JlonoJIHUTEIbHAS

1. Brown T. A. Biochemistry/Terence A. Brown.-Banbury:Scion Publishing,2017, ISBN 978-1-907904-28-8.-
522.-bubnuorp. B KOHIIE I71aB. - YKas3.: ¢. 509



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

[Ipu ocBOEHUYU JUCHUILIMHBI UCIIOJIB30BAHUE PECYPCOB ceTH VIHTEpHET HE MPEeyCMOTPEHO.

10. Ilepeuyenb MHGOPMANIMOHHBIX TEXHOJIOTHIA, HCTIOJIb3yeMbIX NP OCYIIECTBJIEHUH
00pa3oBaTeJIbHOI0 IpoLecca Mo JMCHUILJINHE

O06pazoBaTenpHBIN nporiecc no auciurinHe Biotechnology npeamnonaraeT nCmoab30BaHUE CIICTYIONIETO
MIPOTPAaMMHOTO 0OecrieueHus] 1 MHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
- Presentation materials (slides on the topics of lecture and practical classes);
- on-line access to the Electronic Library System (EDS)
- access to the electronic informational and educational environment of the university;
- Internet services and electronic resources (search engines, e-mail, professional thematic chats and forums,
audio and video conferencing systems, online encyclopedias, etc.).
The list of necessary licensed and (or) free software:
1. An application that allows you to view and play the media content of Adobe Acrobat Reader DC PDF files.
2. Programs, demonstrations of video materials (player) “WindowsMediaPlayer”.
3. The program for viewing Internet content (browser) "Google Chrome".
4. Office suite of applications "LibreOffice".

HpI/I OCBOCHHH MaTcpHraa U BbIITIOJTHCHHUA 3a)1aH1/1171 MO0 JTUCHUIITIMHEC PEKOMCHAYCTCA UCIIOJIB30BAHUC
MaTepHasoB, pa3MelieHHbIX B JInunbix kabuHetax oOyuatonuxcs ETUC IITHUY (student.psu.ru).

[Ipu opranuzanuu AMCTaHIIMOHHOMN paOOThI U TPOBE/ICHUH 3aHATHI B pEXKUME OHJIAWH MOTYT
HCTIOJIb30BAThC:

crcTeMa BHICOKOH(pepeHIICBsI3u Ha ocHoBe 1atdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopas nojaepkxuBaeT BO3MOKHOCTb HCIIOJIb30BaHUS
TEKCTOBBIX MaT€pPHAJIOB U MPE3EHTALNH, ayIM0- U BUJICOKOHTEHT, a TaK K€ TECThI, IPOBEPsEMbIE 3a/1aHus,
3a7aHus U1 COBMECTHOM palboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepraJbHO-TEXHUYECKOH 0a3bl, HE00XOAUMOM /ISl OCYIIEeCTBJICHUS
00pa30BaTeJIbHOIO MpoIecca Mo AUCHUIINHE

1. Lecture classes - An audience equipped with presentation equipment (projector, screen, computer / laptop)
with the appropriate software, chalk (s) or marker board.

2. Seminar-type classes (seminars, workshops) - An audience equipped with presentation equipment (projector,
screen, computer / laptop) with the appropriate software, chalk (s) or marker board.

3. Group (individual) consultations - An audience equipped with presentation equipment (projector, screen,
computer / laptop) with appropriate software, chalk (s) or marker board.

4. Current control - An audience equipped with presentation equipment (projector, screen, computer / laptop)
with the appropriate software, chalk (s) or marker board.

5. Independent work - An audience for independent work, equipped with computer equipment with the ability to
connect to the Internet, provided with access to the electronic information and educational environment of the
university. The premises of the Perm State University Scientific Library.

[Tomemenust HayuHoii 6nbmuoreku [II'HUY mist oGecrieueHns: caMOCTOSTEIbHONU PabOThl 00yUYaOIUXCS:
1. HayuHo-Oubnuorpaguueckuii otaen, kopm.l, aya. 142. O0opynoBaH 3 nepcoHalbHbIMU KOMIIBIOTEPA C
JOCTYTIOM K JIOKQJIBHOW U II100aJIbHON KOMITBIOTEPHBIM CETSIM.



2. UnTanpHbIN 32J1 TyMaHUTApHOW JTUTEPATyphl, Kopi. 2, aya. 418. O6opyaoBaH 7 nmepcoHaTbHBIMH
KOMITBIOTEPAMH C JOCTYTOM K JIOKaJbHOU U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

3. UnTanbHbIN 331 €CTECTBEHHOM JIUTEpaTyphl, KOpIL.6, aya. 107a. O6opyaoBaH 5 nepcoHaTbHBIMH
KOMITBIOTEPAMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 mepcoHaIbHBIM KOMIBIOTEPOM C
JIOCTYTIOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnuoreka ropuauyeckoro gaxynprera, Kopn.9, aya. 4. O6opynoBana 11 nepconanbHbIMU
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

6. UuranbHbIi 3a1 reorpaduyeckoro paxyiabTera, Kopi.8, aya. 419. O6opynoBaH 6 mepcoHAIbHBIMA
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH U I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

Bce xoMIbioTepbl, yCTaHOBICHHBIE B TOMEUICHUAX HAyYHOU OMOIMOTEKH, OCHAILIEHBI CIICAYIOIINM
IPOrpaMMHBIM 00€CTIeYeHUEM:

Omnepanunonnas cuctema ALT Linux;

Odwucnrrii maket Libreoffice.

CrpaBouHno-nipaBoBas cucrteMa «Koncynsrantllnrocy



@oHabI OLIEHOYHBIX CPEJICTB JIA ATTECTANMH 10 JUCHUIIIIUHE
Biotechnology

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK.1

Baageer 0a30BbIMH 3HAHMSAMM O COBPEMEHHOH HAYYHOH KaAPTHHE MHPA HA OCHOBE IOJIOKECHM,
3aKOHOB M METOJA0B MAaTEMATHYECKUX U €CTECTBEHHBIX HAYK

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.1.1 The student must have the skill to HeynosiierBopuren

Nmeet npeacrapiienue o
Hay4YHOU KapTHHE MHUpa
Ha OCHOBE II0JI0KCHUM,
3aKOHOB U
3aKOHOMEPHOCTEMN
€CTECTBEHHBIX HAYK

work with educational literature in
inorganic, organic, analytical,
physical, quantum chemistry, high
molecular chemistry and chemical
technology

A student is able to: perform
simple operations (analysis and
classification of substances,
formulas, process diagrams, initial
analysis of results, etc.), reproduce
the basic concepts of inorganic,
organic, analytical, physical,
quantum chemistry, chemistry of
high molecular weight compounds
and chemical technology and
regularities of chemical processes
involving inorganic, as well as
low and high molecular weight
organic substances.

The student must know the basic
concepts of inorganic, organic,
analytical, physical, quantum
chemistry, chemistry of high
molecular compounds and
chemical technology and the laws
of chemical processes involving
inorganic, as well as low and high
molecular weight organic
substances; know the basic basic
methods of biotechnology -
selection, genetic and cellular
engineering, the stages of
cultivation of biological objects
including the preparation of

nutrient substrates, technological

The student does not have the skill to work with
a large amount of educational literature, does
not know how to structure the material,
highlight the main idea, form the meanings of
the basic basic methods of biotechnology -
selection, genetic and cellular engineering, the
stages of cultivation of biological objects
including the preparation of nutrient substrates,
the technological design of the process
(bioreactor designs and modes of their work),
separation and purification of the target product.
The student is not guided in concepts,
definitions and / or does not know the
terminology on the merits of the issue, is
familiar with only some basic concepts, terms
from a topic close to the proposed question.
Y10BJ1€TBOPUTEIbH
The student does not have enough skills to work
with a large amount of educational literature,
does not know how to structure the material,
highlight the main idea, form the meanings of
the basic basic methods of biotechnology -
selection, genetic and cellular engineering, the
stages of cultivation of biological objects
including the preparation of nutrient substrates,
the technological design of the process
(bioreactor designs and modes of their
operation), separation and purification of the
target product. The student is limited by general
concepts and / or gives a general answer on a
topic close to the proposed question, is poorly
oriented in basic concepts, definitions, terms,
makes systematic errors in names, terms, etc., is
limited by general concepts on the proposed
question, gets confused in terms and concepts.




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

design of the process (bioreactor
designs and modes of operation),
separation and purification of the
target product.

Xopomuo
The student is well versed in working with a
large amount of educational literature, is able to
structure the material, highlight the main idea,
form the meanings of the basic basic methods of
biotechnology - selection, genetic and cellular
engineering, the stages of cultivating biological
objects, including the preparation of nutrient
substrates, the technological design of the
process (bioreactor designs and modes of their
operation), separation and purification of the
target product. The student knows the basic
terms and concepts, but uses simplified
definitions, gives a complete, structured answer
on the merits of the proposed question, can
allow no more than 2 minor erroneous
judgments, inaccuracies.

Otiamn4yHo
The student is fluent in working with a large
amount of educational literature, knows how to
structure material, highlight the main idea, form
the meanings of the basic basic methods of
biotechnology - selection, genetic and cellular
engineering, the stages of cultivation of
biological objects including the preparation of
nutrient substrates, technological design of the
process (bioreactor designs and modes their
work), separation and purification of the target
product. The student shows comprehensive,
systematic and in-depth knowledge on the
proposed question, freely and accurately
manipulates terms and concepts, is familiar with
additional material that goes beyond the
framework of the main curriculum, and may
allow no more than 1 insignificant erroneous
judgment or inaccuracies.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocTaBku ;. ba3zoBas

Bujx MeponpusiTusi NpOMeKyTOYHOM aTTecTANMH : 3a4eT

Cnoco0 npoBeneHust MepoONPHUATHS MPOMEKYTOYHOM aTTecTanuy : OlEHKa 10 JUCHUIUIMHE B paMKax
IPOMEKYTOUHON aTTEeCTAllUU OIIPEIENIIETCSl Ha OCHOBE 0aJIOB, HAOpAHHBIX 00YUAIOIIUMCS Ha KOHTPOJIbHBIX
MEpONPHUATHUAX, IPOBOJUMBIX B TEUEHUE YUEOHOI0 MEPHOAA.

MaxkcumanbHoe Koan4decTBo 6aios : 100

KonBepranusi 6a/U10B B 0TMETKHU

«oTau4Ho» - ot 81 1o 100

«xopomo» - ot 61 no 80

«YJ0BJIETBOPUTEJbHO» - 0T 48 10 60
«HeYI0BJIETBOPUTEIbHO» / «<He3a4TeHo» MeHee 48 Oaiia

Kommnerenuus Meponpusitue KonTpoanpyemble 3j1eMeHTbI
(uHaAMKATOP) TeKYyLIero KOHTPOJIsA pe3yJibTAaTOB 00y4eHHs
BxoaHo# KOHTPOJIb The concept of Residual knowledge in the field of
OIIK.1.1 biotechnology, its tasks, the | "Organic Chemistry", "Biochemistry",
Wmeer npeacraBieHne o HAy4HOHU | selection and cultivation of | "Analytical Chemistry", Physical
KapTHHE MUpa HA OCHOBC biological objects. Chemistry", "Chemistry of Polymers" is
TOJIOKEHHH, 3aKOHOB 1 BxoaHoe TecTHpOBaHHE assessed.
3aKOHOMEPHOCTEN €CTECTBEHHBIX
HaYK
OIIK.1.1 Types of biological Control of the skills of working with
Mmeer npeacrasiieHre 0 HAy4HOU | processes, bioreactors. educational literature, the ability to
KapTHHC MHUpa Ha OCHOBC Separation, cleaning and structure the material, highlight the main
TOJIOXKCHH, 3AKOHOB 1 modification of products. idea, form the meanings of the basic basic
3aKOHOMEPHOCTEH eCTECTBCHHBIX | [[jcprMeHHOe KoHTpoabHoe | methods of biotechnology, knowledge of
HayK MeponpusiTue the technological design of the process
(bioreactor designs and modes of
operation), separation and purification of
the target product




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI
(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
OIIK.1.1 Microbiological production | Monitoring ideas about the main methods

Nmeet npeacTaBieHre 0 HAy4YHOH
KapTHUHE MHUpa Ha OCHOBE
ITOJIOKESHUH, 3aKOHOB B
3aKOHOMEPHOCTEH €CTECTBEHHBIX
HayK

of biologically active
substances.

ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

of immobilization of enzymes (chemical
and physical methods of immobilization),
about the stability of immobilized enzymes.
Knowledge control of the fundamentals of
the technology of the most important
substances, primarily substrates for
microbial protein biosynthesis, which
include normal paraffin hydrocarbons,
methanol, ethanol, methane as a component
of natural gas, carbohydrates of various
origins, hydrolysates of plant materials, and
pulp and paper production waste.

OIIK.1.1

Nmeer npeacraBieHue O HAyYHOU
KapTHHE MHUpa Ha OCHOBE
IIOJIOXKEHUH, 3aKOHOB U
3aKOHOMEPHOCTEN €CTECTBEHHBIX
HayK

Genetic engineering methods
in vitro.

ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

Knowledge of the principles of technology
for the production of biologically active
preparations of microbial origin on the
example of the biosynthesis of amino acids
(primary metabolites) and antibiotics
(secondary metabolites). Orientation in
matters of mutagenesis and isolation of
mutants, genetic exchange pathways, in
general principles and approaches of in
vivo genetic engineering, allowing these
methods to be used for a wide range of
microorganisms of industrial importance.

OIIK.1.1

Nwmeer npeacraBiieHre 0 HAY4YHOU
KapTUHE MHUpa Ha OCHOBE
MMOJIOKEHUH, 3aKOHOB B
3aKOHOMEPHOCTEHN €CTECTBEHHBIX
HayK

Genetic engineering methods
in agriculture (transgenic
plants and animals) and food
industry (genetically
modified food sources).
ITncbMeHHOe KOHTPOJIbHOE
MeponpusiTue

Knowledge of the basics of genetic
engineering, methods of genome
reorganization in vitro using modern
approaches. Orientation in the application
of genetic engineering methods to crop
production and animal husbandry to obtain
transgenic organisms - transgenic plants
resistant to insect pests, viruses, herbicides,
fungi and bacteria, adverse environmental
conditions; transgenic mice and cattle, in
matters of food safety and food ingredients
containing genetically modified organisms
or obtained using them.

Cneunpukanusa MeponpusTHH TEKyIIero KOHTPOJIS

The concept of biotechnology, its tasks, the selection and cultivation of biological objects.

[IpoK0mKUTENTBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca




VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI
MaxkcruMaibHbIi 0aJu1, BBICTABIIIEMBII 32 MEPONPUATHE IPOMEXKYTOUHOM aTTecTauuu: 0
[IpoxoaHoii 6am: 0

the proposed question; ¢ the examinee is not well versed in basic concepts, definitions, terms; ¢
the examinee makes systematic errors in names, terms, etc. * the examinee is limited to general

concepts on the proposed issue. e the examinee is confused in terms and concepts.

IToxa3aTeiu onleHUBAHUS Baaasl
» the examiner demonstrates knowledge of the basic material on the proposed question; < the 20
examiner has basic terms and concepts, but uses simplified definitions; < the examinee gives a
complete, structured answer on the merits of the proposed question; ¢ the examinee can make no
more than 2 minor erroneous judgments, inaccuracies or reservations
» the examinee is limited by general concepts and / or gives a general answer on a topic close to 10

Types of biological processes, bioreactors. Separation, cleaning and modification of products.

[IponomKUTENBHOCTS TPOBEACHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTecTanuu: 1 yaca
VY cnoBust poBeIEHHSI MEPOIIPUATHUS: B 4aChl AyAUTOPHOH PadoThI

MakcumanbHBIA 0ajll, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOYHOM aTTeCTallun: 25
[TpoxoaHoii 6amt: 12

IToxa3zarTen oeHNBAHUA

Bajaabl

* the examinee shows comprehensive, systematic and in-depth knowledge on the proposed issue.®
the examinee freely and accurately operates with terms and concepts; ¢ the examinee is familiar
with additional material that goes beyond the framework of the main curriculum. ¢ the examiner

may allow no more than 1 minor misconception or inaccuracies.

25

* the examiner demonstrates knowledge of the basic material on the proposed question; ¢ the
examiner has basic terms and concepts, but uses simplified definitions; e the examinee gives a
complete, structured answer on the merits of the proposed question; ¢ the examinee can make no

more than 2 minor erroneous judgments or inaccuracies.

20

» the examinee is limited by general concepts and / or gives a general answer on a topic close to
the proposed question; ¢ the examinee is not well versed in basic concepts, definitions, terms; ¢

the examinee makes systematic errors in names, terms, etc. * the examinee is limited to general

concepts on the proposed issue. < the examinee is confused in terms and concepts.

12

* the examinee does not find an understanding of the proposed question and / or gives an answer
that does not substantively correlate with the question posed. < the examinee is not guided in

concepts, definitions and / or does not know the terminology on the merits of the issue. ¢ the

examinee is familiar with only some basic concepts, terms from a topic close to the proposed
question.

Microbiological production of biologically active substances.

[Ipo10mKUTENTBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VY cnoBus IpOBENECHNS MEPOIIPUATHUS: B YaChl ayAUTOPHOMH padoThI




MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 25
[Tpoxoanoit 6amm: 12

IToxa3zaTean oneHMBaHUA

Baaasl

« the examinee shows comprehensive, systematic and in-depth knowledge on the proposed issue.*
the examinee freely and accurately operates with terms and concepts; < the examinee is familiar
with additional material that goes beyond the framework of the main curriculum. e the examiner

may allow no more than 1 minor misconception or inaccuracies.

25

» the examiner demonstrates knowledge of the basic material on the proposed question; -« the
examiner has basic terms and concepts, but uses simplified definitions; < the examinee gives a
complete, structured answer on the merits of the proposed question; ¢ the examinee can make no

more than 2 minor erroneous judgments or inaccuracies.

20

* the examinee is limited by general concepts and / or gives a general answer on a topic close to
the proposed question; ¢ the examinee is not well versed in basic concepts, definitions, terms;

the examinee makes systematic errors in names, terms, etc. ¢ the examinee is limited to general

concepts on the proposed issue. e the examinee is confused in terms and concepts.

12

* the examinee does not find an understanding of the proposed question and / or gives an answer
that does not substantively correlate with the question posed. ¢ the examinee is not guided in

concepts, definitions and / or does not know the terminology on the merits of the issue. ¢ the

examinee is familiar with only some basic concepts, terms from a topic close to the proposed
question.

Genetic engineering methods in vitro.

[TpogomkUTen HOCTD TPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTtTecTanuu: 1 yaca
YcnoBus mpoBeaeHUS MEPOTIPUATHUS: B YACHI ayINTOPHOI padoThI

MaxkcuManbHbIi 0all, BEICTABIISIEMBIH 32 MEPOTIPUSATUE MPOMEKYTOYHON aTTecTaluu: 25
[TpoxoaHoii 6amt: 12

IToxa3zarTenn oeHNUBaAHUA

Bajaabl

* the examinee shows comprehensive, systematic and in-depth knowledge on the proposed issue.®
the examinee freely and accurately operates with terms and concepts; * the examinee is familiar
with additional material that goes beyond the framework of the main curriculum. ¢ the examiner

may allow no more than 1 minor misconception or inaccuracies.

25

* the examiner demonstrates knowledge of the basic material on the proposed question; ¢ the
examiner has basic terms and concepts, but uses simplified definitions; < the examinee gives a
complete, structured answer on the merits of the proposed question; ¢ the examinee can make no

more than 2 minor erroneous judgments or inaccuracies.

20

« the examinee is limited by general concepts and / or gives a general answer on a topic close to
the proposed question; < the examinee is not well versed in basic concepts, definitions, terms;

the examinee makes systematic errors in names, terms, etc.  the examinee is limited to general

concepts on the proposed issue. < the examinee is confused in terms and concepts.

12




» the examinee does not find an understanding of the proposed question and / or gives an answer
that does not substantively correlate with the question posed. ¢ the examinee is not guided in

concepts, definitions and / or does not know the terminology on the merits of the issue. © the

examinee is familiar with only some basic concepts, terms from a topic close to the proposed
question.

Genetic engineering methods in agriculture (transgenic plants and animals) and food industry

(genetically modified food sources).

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTrTecTanuu: 1 yaca
VYcnoBus TpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM padoThI

MakcumanbHBIA 0asl, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOYHOM aTTeCTaluu: 25
[Tpoxoanoii 6amt: 12

Iloka3aTey OLlEeHUBAHUA

Bajaasl

» the examinee shows comprehensive, systematic and in-depth knowledge on the proposed issue.*
the examinee freely and accurately operates with terms and concepts;  the examinee is familiar
with additional material that goes beyond the framework of the main curriculum. < the examiner

may allow no more than 1 minor misconception or inaccuracies.

25

» the examiner demonstrates knowledge of the basic material on the proposed question; ¢ the
examiner has basic terms and concepts, but uses simplified definitions; ¢ the examinee gives a
complete, structured answer on the merits of the proposed question; ¢ the examinee can make no

more than 2 minor erroneous judgments or inaccuracies.

20

« the examinee is limited by general concepts and / or gives a general answer on a topic close to
the proposed question; ¢ the examinee is not well versed in basic concepts, definitions, terms; ¢

the examinee makes systematic errors in names, terms, etc. * the examinee is limited to general

concepts on the proposed issue. e the examinee is confused in terms and concepts.

12

* the examinee does not find an understanding of the proposed question and / or gives an answer
that does not substantively correlate with the question posed. < the examinee is not guided in

concepts, definitions and / or does not know the terminology on the merits of the issue. ¢ the

examinee is familiar with only some basic concepts, terms from a topic close to the proposed
question.




