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1. HauMeHoBaHHe TUCIUNINHBI
Molecular basis of life

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 nucuuminasl Molecular basis of life y oOyuarorierocst 10kHBI OBITH
c(OpPMHUPOBAHBI CIIETYIONTNE KOMIIETECHIIHH:

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 coJepkaHue TUCHUTITHHBI

HanpasyeHusi noAroToBKu 33.05.01 ®apmanus (HanpasieHHOCTh: [Iporpamma mupokoro
npoduis (JUIs1 ”HOCTPAHHBIX TPAXKIaH))
¢opma o0yuenus OYHas
NeNe TpumecTpoB, 7
BbI/IeJIeHHBIX /ISl H3y4eHMs
AUCHMILTUHBI
O0beM AUCIHUILIMHBI (3.€.) 3
O0beM JUCHUILIMHBI (AK.YaC.) 108
KonTakTHasi padora ¢ 42
npenoaaBartesieM (aK.4ac.),
B TOM 4HcJIe:
IIpoBenenue JeKIUOHHBIX 28
3aHATHH
IIpoBeneHne NpakKTHYECKHUX 14
3aHATHI, CECMHMHAPOB
CamocTrosiTesbHast padoTa 66
(ak.4ac.)
@®opMBbI TeKyl1ero KOHTPOJIS 3amuiiaemMoe KOHTpoJibHOE MeporpusiTie (1)
[TuceMeHHOE KOHTpOJIbHOE MeponpusTue (2)
®opMBbI POMEKYTOUHOI 3auer (7 TpumecTp)
arrecTanuu




5. AHHOTHpOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Introduction. Definition of life. Levels of organization of the living things
Definition of living. Levels of organization of living things: molecular, tissue, organ, organism,
population-species, biogeocenotic (ecosystem), biospheric (global).

The chemical composition of living matter. Carbon in biomolecules. The role of water
Carbon is the basis of life. Physiochemical properties. The structure of the carbon atom. Chemical bond:
covalent, ionic. hydrogen, hydrobobic. Types of intracellular reactions: cleavage, synthesis, substitution, redox,
isomerization. Water, its unusual physical properties, the ability to form hydrogen bonds, properties of water
as a solvent, the importance of water ionization, buffer systems in living cells

General characteristics of biomolecules: small organic molecules and macromolecules
Size and shape of biomolecules. Small organic molecules (monosaccharides, fatty acids, amino acids,
nucleotides). Functional groups and chemical properties. asymmetry and stereospecificity. Multifunctionality of
small molecules. Macromolecules are biological polymers. General plan of the structure: monomers and
polymers. Levels of structural organization. The concept of conformation is a three-dimensional structure.
Biological polymers (macromolecules) determine the diversity of living forms. Structural hierarchy in the
molecular organization of cells. The principles of the molecular organization of living things are primordial
simplicity, molecular economy and molecular expediency.

Proteins are the structural and functional basis of the cell
Proteins are the most important biomolecules of a living cell. Functional classification of proteins, simple and
complex proteins. Amino acids their general classification. Protein amino acids, classification. Unique
properties of protein amino acids: polyfunctionality, amphotericity, isomerization. Levels of spatial organization
of proteins. The primary structure of polypeptides is a genetically determined linear sequence of amino acid
residues. Peptide bond, its properties. disulfide bond. homologous proteins. The secondary structures of
polypeptide chains are the alpha helix and the beta layer. The role of hydrogen bonds. Restrictions on amino
acid composition. Super secondary structures. Domains and their functional role. Tertiary structures of proteins -
globular, fibrillar, membrane. The role of the external environment in their education. Quaternary structure of
proteins, its advantages. Homomeric and heteromeric proteins. Separate representatives of proteins: collagen
and elastin (connective tissues), keratins (integumentary tissues), hemoglobin (blood), actin and myosin (muscle
tissue). General characteristics of peptides. Functional classification of proteins: enzymes, transport, food and
storage, motor, structural, protective, regulatory

Functionalities and purposes of carbohydrates and lipids
The biological role of carbohydrates. Classification, chemical properties. Monosaccharides, the structure of the
main cellular representatives. Stereoisomers. Cyclic forms and tautomerism. The most important cellular
representatives of oligosaccharides (maltose, lactose, sucrose). Reserve polysaccharides (starch, glycogen).
Structural polysaccharides (cellulose). Biological role of lipids, classification, properties and distribution of
lipids in nature.
Major classes of cellular lipids. Fatty acids, triacylglycerols, glycerophospholipids

Bioenergetics and metabolism
Implementation of the 1st law of thermodynamics in living cells. Forms of energy consumed by the cell from
the external environment and returned to the environment. Free energy. Extraction of chemical energy in the
processes of catabolism. Dehydrogenases and biological oxidation. Separation of hydrogen atoms into protons
and electrons in the respiratory (electron-transport) chain of mitochondria. Formation of a transmembrane
gradient of protons (electro-chemical form of energy) and ATP (ATP synthase). NAD, NADP, FMN, FAD.
General characteristics of metabolism. Catabolism and anabolism, the reasons for the mismatch between the
paths of catabolism and anabolism. secondary metabolism. Glycolysis. Oxidative phosphorylation and



photophosphorylation. tricarboxylic acid cycle.

Catalysis and enzymes
Enzymes - biological catalysts, structure (holoenzyme, apoenzyme, coenzyme, active center), properties of
enzymes, their differences from chemical catalysts. Efficiency of action, the principle of structural
complementarity. Classification. Mechanism of action. activity regulation. allosteric enzymes. multienzyme
complexes. Polyfunctional and coordinated catalysis. Multiple molecular forms of enzymes.

Self-regulation and homeostasis
A living cell is a "non-equilibrium open system". The concept of a stationary state. Cellular homeostasis and its
main mechanisms. Membrane transport systems. Compartmentalization. Regulation and integration of cellular
metabolism. Enzymatic regulation of metabolism: change in the concentration of substrates; change in the
concentration of effectors (activators or inhibitors) of allosteric enzymes; covalent modification of enzyme
molecules. Induction and repression of enzyme synthesis. Constitutive and inducible enzymes.

Self-replication
Central dogma of molecular biology (DNA-RNA-proteins). DNA is a molecule that stores and transmits genetic
information. Genetic code, gene, genome. Replication is the template synthesis of daughter DNA. DNA repair.
Transcription is a matrix syntech of all types of RNA. Implementation of genetic information through matrix
protein synthesis (translation). Fundamentals of gene regulation



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. IlepeyeHb OCHOBHOM M IONOJTHUTEILHON Y4eOHOH JTUTEPATYyPHI
OcHoBHas:

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

JdomosHuTeIbHAA:

1. Timberlake, K. General, Organic, and Biological Chemistry. Structures of life/Timberlake, K..-San Francisco
[etc.]:Pearson,2003, ISBN 0-8053-8914-8.-851.



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

https://www.inspiritvr.com/general-bio/introduction-to-biology/living-things-interdependence-
organization-and-evolution-study-guide Living Things: Interdependence, Organization, and Evolution Study
Guide

https://www.khanacademy.org/science/biology/intro-to-biology/what-is-biology/a/what-is-life What is
Life

http://aulanni.lecture.ub.ac.id/files/2012/01/15616949-Lehninger-Principles-of-Biochemistry-1-
copy.pdf Lehninger Principles of Biochemistry

http://aulanni.lecture.ub.ac.id/files/2012/01/15616949-Lehninger-Principles-of-Biochemistry-1-
copy.pdf Lehninger Principles of Biochemistry

https://www.khanacademy.org/ Khan Academy

http://aulanni.lecture.ub.ac.id/files/2012/01/15616949-Lehninger-Principles-of-Biochemistry-1-
copy.pdf Lehninger Principles of Biochemistry

https://www.khanacademy.org/ Khan Academy

http://aulanni.lecture.ub.ac.id/files/2012/01/15616949-Lehninger-Principles-of-Biochemistry-1-
copy.pdf Lehninger Principles of Biochemistry

https://www.khanacademy.org/ Khan Academy

http://aulanni.lecture.ub.ac.id/files/2012/01/15616949-Lehninger-Principles-of-Biochemistry-1-
copy.pdf Lehninger Principles of Biochemistry

https://www.khanacademy.org/ Khan Academy

http://aulanni.lecture.ub.ac.id/files/2012/01/15616949-Lehninger-Principles-of-Biochemistry-1-
copy.pdf Lehninger Principles of Biochemistry

https://www.khanacademy.org/ Khan Academy

http://aulanni.lecture.ub.ac.id/files/2012/01/15616949-Lehninger-Principles-of-Biochemistry-1-
copy.pdf Lehninger Principles of Biochemistry

https://www.khanacademy.org/ Khan Academy

http://aulanni.lecture.ub.ac.id/files/2012/01/15616949-Lehninger-Principles-of-Biochemistry-1-
copy.pdf Lehninger Principles of Biochemistry

https://www.khanacademy.org/ Khan Academy

http://aulanni.lecture.ub.ac.id/files/2012/01/15616949-Lehninger-Principles-of-Biochemistry-1-
copy.pdf Lehninger Principles of Biochemistry

https://www.khanacademy.org/ Khan Academy

10. Ilepeyenb HHGOPMAITMOHHBIX TEXHOJIOTHH, NCIOJIb3YeMbIX NPH OCYIIEeCTBJIEHUH
00pa30BaTeJIbHOI0 MPOIECcCA MO IMCUUILIHHE

O6pazoBaTenbHbIN nporiecc no guciuiinHe Molecular basis of life mpeamonaraer nucnonas3oBanme
CIIEIYFOIIIETO POrPAMMHOTO 00eCIICUeHHsT M MHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM:
List of required licensed and / or freely distributed software:
1) office suite of applications (word processor, program for preparing electronic presentations);
2) video demonstration program (player);
3) an application that allows you to view and play the media content of PDF files;
4) programs for viewing and editing digital images;
5) programs for viewing and editing DjVu files.
The discipline does not provide for the use of specialized software.

HpI/I OCBOCHHH MaT€pHraa U BbIITIOJTHCHUA 3aIIaHI/II71 MO0 JTUCHUIITTMHE PEKOMCHAYCTCA UCIIOJIBb30BAHUC



MaTepuasoB, pa3MemeHHbIX B JImunbix kabuneTax ooyuatomuxcsi ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuy AMCTaHIIMOHHOM paOOThI U TPOBE/ICHUY 3aHATUI B pEXKUME OHJIAWH MOTYT
MCTIOJIB30BAThCS:

crcTeMa BHICOKOH(pepeHIICBsI3U Ha ocHOBe u1atdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopas noaepKxuBaeT BO3MOKHOCTh HCIIOJIb30BAHMS
TEKCTOBBIX MaTE€PHAJIOB U MPE3EHTALUH, ayIUO0- U BUJICOKOHTEHT, a TaK K€ TECThI, IPOBEPsEMbIE 3a/1aHus,
3aJJaHUA JJ11 COBMECTHOM paboThI.

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

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

To conduct practical classes, you need a classroom equipped with specialized furniture, demonstration
equipment (projector, screen, computer / laptop) with appropriate software, chalk or marker board.

For independent work, the premises of the Scientific Library of the PSU are necessary. The premises of the PSU
Scientific Library provide access to local and global networks.

For carrying out the activities of the current control and intermediate certification, group and individual
consultations, it is necessary to have a classroom equipped with specialized furniture, demonstration equipment
(projector, screen, computer / laptop) with appropriate software, chalk or marker board.

[Tomemenust Hayunoi 6uomuotexku [ITHUY mist oGecrieuerHust caMoCTOSITEIbHON PaboThl 00yUYarOIIMXCS:

1. Hayuno-Oubnuorpadpuueckuii otaen, kopm.l, aya. 142. OGopynoBaH 3 nepcoHalbHbIMU KOMIIBIOTEPA C
JIOCTYNOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. YnTanpHBIN 3aJ1 TYMaHUTAPHOM JUTEpATyphl, KOpI. 2, ayad. 418. O6opynoBaH 7 nepcoHalIbHBIMU
KOMIIBIOTEPAMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

3. YnTanbHbIN 3a]1 €CTECTBEHHON IUTEpaTyphl, KopI.6, aya. 107a. ObopyaoBaH 5 nepcoHaIbHbIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOM U I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

4. OTnen nHOCTpaHHOU IUTEPaTyphl, Kopi.2 aya. 207. O6opyaoBaH 1 nepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYIIOM K JIOKQJIBHOM U II100aJIbHON KOMITBIOTEPHBIM CETSIM.

5. bubnmnoreka ropuanyeckoro ¢axkynpTera, Kopn.9, aya. 4. O6opyaosana 11 nepcoHaqbHBIMU
KOMITBIOTEPAMH C JOCTYTIOM K JIOKaJbHOU U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

6. UuranbHbI 321 reorpadudeckoro dakynprera, kopn.8, aya. 419. O6opynoBaH 6 nepcoHaIbHBIMU
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

Bce koMmbloTephl, yCTAaHOBIIEHHBIE B TIOMEIIEHUAX HAYYHONH OMOIMOTEKH, OCHAIIEHBI CIIETYIOIINUM
MIPOTrpaMMHBIM 00€CTICUEeHUEM:

Omneparnmmonnas cuctema ALT Linux;

Oducnerii maker Libreoffice.

CnpaBouno-npaBoBast cucrema «Koncynprantlnocy»



@oH/IbI OIIEHOYHBIX CPEICTB IS ATTECTANIMH 10 TUCHUTIIHHE
Molecular basis of life

I[lnannpyembie 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

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

basics of bioenergetics and
metabolic processes. To be able to
explain the mechanisms of action
of different enzymes. To be able
to independently work with
scientific literature, to present and
critically analyze the information
received. To have systemic
thinking and see the relationship
of metabolic processes in the cell.
To know the principles of the
molecular organization of living
things, the diversity of
biomolecules and their role in the
body. To be able to independently
work with scientific literature, to
present and critically analyze the
information received. To have
systemic thinking and see the
relationship of metabolic
processes in the cell. To know the
diversity and role of biomolecules,
To be able to independently work
with scientific literature, to
present and critically analyze the
information received. To have
systemic thinking and see the
relationship of metabolic
processes in the cell.

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.1.1 To have an understanding of the HeynosiierBopuren

Does not have an understanding of the basics of
bioenergetics and metabolic processes. Is not
able to explain the mechanisms of action of
different enzymes. Is not able to independently
work with scientific literature, does not present
and critically analyze the information received.
Does not have systemic thinking and does not
see the relationship of metabolic processes in
the cell. Does not know the principles of the
molecular organization of living things, the
diversity of biomolecules and their role in the
body. Is not able to independently work with
scientific literature, does not present and
critically analyze the information received. Does
not have systemic thinking and does not see the
relationship of metabolic processes in the cell.
Does not know the diversity and role of
biomolecules. Is not able to independently work
with scientific literature, does not present and
critically analyze the information received. Does
not have systemic thinking and does not see the
relationship of metabolic processes in the cell.
YnoBaerBopuTeabH
Has a poor understanding of the basics of
bioenergetics and metabolic processes. Is hardly
able to explain the mechanisms of action of
different enzymes. Is not able to independently
work with scientific literature, does not present
and critically analyze the information received.
Does not have systemic thinking and does not
see the relationship of metabolic processes in
the cell. Has an unstructured knowledge of the
principles of the molecular organization of
living things, the diversity of biomolecules and
their role in the body. Is not able to




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

YnoBj1eTBOPUTEbH
independently work with scientific literature,
does not present and critically analyze the
information received. Does not have systemic
thinking and does not see the relationship of
metabolic processes in the cell. Has an
unstructured knowledge of the diversity and role
of biomolecules. Is not able to independently
work with scientific literature, does not present
and critically analyze the information received.
Does not have systemic thinking and does not
see the relationship of metabolic processes in
the cell.

Xopoio
Has a good understanding of the basics of
bioenergetics and metabolic processes. Is able to
explain the mechanisms of action of different
enzymes. Is able to work with scientific
literature, presents and critically analyze the
information received with minor mistakes. Has
systemic thinking and sees the relationship of
metabolic processes in the cell. Has a good
knowledge of the principles of the molecular
organization of living things, the diversity of
biomolecules and their role in the body. Is able
to work with scientific literature, presents and
critically analyze the information received with
minor mistakes. Has systemic thinking and sees
the relationship of metabolic processes in the
cell. Has a good knowledge of the diversity and
role of biomolecules. Is able to work with
scientific literature, presents and critically
analyze the information received with minor
mistakes. Has systemic thinking and sees the
relationship of metabolic processes in the cell.

OTtiam4yHo
Has a deep understanding of the basics of
bioenergetics and metabolic processes. Is
perfectly able to explain the mechanisms of
action of different enzymes. Is able to
independently work with scientific literature,
presents and critically analyze the information
received. Has systemic thinking and sees the
deep relationship of metabolic processes in the
cell. Has a deep, well structured knowledge of




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OtiamnuyHo
the principles of the molecular organization of
living things, the diversity of biomolecules and
their role in the body. Is able to independently
work with scientific literature, presents and
critically analyze the information received. Has
systemic thinking and sees the deep relationship
of metabolic processes in the cell. Has a deep,
well structured knowledge of the diversity and
role of biomolecules. Is able to independently
work with scientific literature, presents and
critically analyze the information received. Has
systemic thinking and sees the deep relationship
of metabolic processes in the cell.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun
Cxema joctaBku : ba3zoBast

Buja meponpusiTHs NPOMEKYTOYHON aTTeCTANMH : 3a4eT

Cnoco0 npoBeieHHs MEPONPHUATHS MPOMEKYTOUHOI aTrTecTannu : OlLEHKa M0 JUCIHUIUIMHE B pAMKax
MIPOMEKYTOUHOM aTTeCTaIlK ONpPEIeNsIeTCs Ha OCHOBE 0ayioB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIbHBIX
MEPOMPHUITHSIX, TPOBOIUMBIX B TEUEHHE YUEOHOTO IEPUOA.

MaxkcumMajbHoe KoJInuecTBo 0ayioB : 100

KonBepranusi 6a/U10B B 0TMETKH

«otau4Ho» - ot 81 no 100

«xopowmo» - ot 61 no 80

«YAOBJIETBOPHUTEIBLHO» - OT 48 110 60
«HEYI0BJICTBOPUTEIbHO» / «<He3a4TeHo» MeHee 48 Oaiia

Komnerenuus Meponpusitue KoHnTpoaupyembie 3jieMeHTBI
(uHaAMKATOP) TeKYyLIero KOHTPOJIsA pe3yJibTAaTOB 00y4eHHs

OIIK.1.1 The chemical composition of | Introduction. Definition of life. Levels of
Hmeer npencrasienue o Hay4yHou | living matter. Carbon in organization of the living things. The
KapTHHE MHPa Ha OCHOBE biomolecules. The role of chemical composition of living matter.
TIOJIOKCHUM, 3aKOHOB water Carbon in biomolecules. The role of water.
3aKOHOMEPHOCTEH ECTCCTBEHHBIX | [ychMeHHOE KOHTPOIbHOE
HayK MeponpusTHe
OIIK.1.1 Proteins are the structural and General characteristics of biomolecules:
Nwmeer npeacrasinenue o Hay4Hou | functional basis of the cell small organic molecules and
KapTMHE MHUpa Ha OCHOBE IncomMenHoe KOHTPOJBLHOE | macromolecules.Proteins are the structural
TIOJIOKCHHH, 32aKOHOB MeponpusiTiue and functional basis of the cell.
3aKOHOMEPHOCTEH €CTECTBEHHBIX
HayK
OIIK.1.1 Bioenergetics and Bioenergetics and metabolism.
Nwmeer npencrasiaeHue 0 HAy4HOU | metabolism
KapTHHEC MHUPa Ha OCHOBE 3amumaeMoe KOHTPOJIbHOE
MOJIOXKEHUH, 3aKOHOB H MeponpusiTHe
3aKOHOMEPHOCTEH €CTECTBEHHBIX
HayK

Cneundukanusa MeponpusTHH TEKylIero KOHTPOJIS

The chemical composition of living matter. Carbon in biomolecules. The role of water

[IponoIKUTENBHOCTE TPOBEACHUS] MEPOTIPUATHS MPOMEKYTOUYHOM aTTECTAIMU: 2 Yyaca
VYcoBus TpoBEAEHUS MEPONIPUSITHUS: B YAChl CAMOCTOSATEJILHON padoThI
MaxkcuManbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTecTauuu: 30
[Tpoxoanoii 6amr: 14

IToxa3aTeu oneHUBaHUS Baaasl




The solution of the proposed text on the topic under study. Correct answers to 80-100 % are given 30
The solution of the proposed text on the topic under study. Correct answers to 65-79 % are given 20
The solution of the proposed text on the topic under study. Correct answers to 50-64 % are given 14
The solution of the proposed text on the topic under study. Correct answers are given less than 13
50%

Proteins are the structural and functional basis of the cell

[TpomomKUTETHHOCTD TPOBEACHUST MEPOTIPHUSITHS IPOMEKYTOUHOW aTTECTAIUU: 2 Yaca

YcoBusl MPOBEACHUST MEPOTIPHSITHS: B 4aChl CAMOCTOSITEJILHOI PadoThI

MakcumanbHBIH 0ajul, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTectanun: 30

[Tpoxoanoii 6amt: 14

IMoka3aTenu oneHUBAHUS Bamwibl

The solution of the proposed text on the topic under study. Correct answers to 80-100 % are given 30
The solution of the proposed text on the topic under study. Correct answers to 65-79 % are given 20
The solution of the proposed text on the topic under study. Correct answers to 50-64 % are given 14
The solution of the proposed text on the topic under study. Correct answers are given less than 13
50%

Bioenergetics and metabolism

[TpomomKUTETHHOCTD TPOBEACHUST MEPOTIPHUSITHS IPOMEKYTOUHOW aTTECTAIUU: 2 Yyaca

YcoBust MPOBEACHUS MEPOTIPHSITHS: B 4AChl CAMOCTOSITEJILHOI PadoThI

MakcumanbHBIA 0ajul, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTecTanun: 40

[Tpoxoanoii 6amt: 20

IMoka3aTenu oneHUBAHUS Bamwibl

The student knows the basic concepts on all the topics discussed, confidently operates with 40
special terminology, actively participates in the oral survey
The student knows the basic concepts on some of the topics discussed, operates with special 30
terminology, and actively participates in an oral survey
The student partially knows the basic concepts of some of the topics discussed, does not use 20
special terminology, passively participates in an oral survey
The student does not know the basic concepts of the topics discussed, does not use special 19

terminology, does not participate in an oral survey




