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Biology with the basics of nanobiotechnology

RN A

Tunbl KIIETOK, CTpoeHHE KJIeTOK M (GyHKUMU. KileTku mnpokapuoT u
AYKapHOT: CcXoAcTBa M paznuuus. Kiierounas memOpaHa: cTpoeHue,
MEXaHWU3Mbl TpaHCIOpPTa W WX 3HaueHWe. KieTouHble OpraHesubl:
CTpOEHUE u byHKIMH apa, MUTOXOHAPHIA, pudocomM,
AHJOIUIA3MATUYECKOTO PETUKYJIyMa, anmapara [oibky, JIH30COM H
IIEPOKCUCOM. /[eneHune KIeTOK: MUTO3 U Meio3. LluTockener: cTpoeHue u
¢yukuuu. [lepemaya curHamoB B KJIETKaxX: TUIBI TE€pelaydl CHUTHAJIOB,
IIyTH NIepeAaur CUTHAJIOB U UX 3HAYCHUE.

XpoMOCcOMBI: cTpoeHue, PyHKIMU U TUIbl. CIeTUieHHe U KPOCCUHTOBEP:
MOHSITUE, BUJIBI clierieHus: u 3Hadenue. Crpykrypa u ¢yukiuu JHK u

PHK, FCHETUYCCKUM KOO, TPAHCKPHUIIOHA, TPAHCILIOUA MW PCTYIIALNA



T€HOB.

Buibl MUKpOOpPraHU3MOB, MUKPOOHOJIOTMYECKHUE METO/Ibl U UX 3HAYCHUE.
bakrepun: cTpoeHue, kiaccupuKanys U 3HAUCHHUE. APXEU: CTPOCHUE,
Kinaccuukanus W 3HaYeHWe. BUpychl: CcTpoeHue, Kiaccupukanus u
3HAUCHHE.

lT'omeocras: omnpexnenenne u MexaHu3M. HepBHas cucTema: THUIBI
HEWPOHOB, HEPBHBIE MMIMYJIbChI, CHHANTHYECKAs Nepefadya U HeUpOHHas
uHrerpanus. Opraibl 4yBCTB: THUIIBI CEHCOPHBIX PELIENTOPOB, CEHCOPHAs
ajjanTaluys U CEHCOPHOE KOJWPOBaHWE. DHIOKPUHHAS CHUCTEMA: BHJbI
TOPMOHOB, MEXaHU3M MX JCUCTBUS U OOpaTHasl CBsA3b. THIIbI MBIIIII,
MBIIIEYHOE COKpAIlEHHE M MBIIIeYHbIM MeTaboau3M. [luineBapurtenbHas
CUCTEMA: BUJIbI MUIIIEBAPEHUS, BCACHIBAHUS U META0O0IM3Ma MTUTATEIIbHBIX
BeliecTB. CTpoeHHe KOCTHOUM TKaHHU.

NucTpymeHTsl U METO/bI HAaHOTEXHOJIOTHIA: MUKPOCKOTIUS,
CHEKTPOCKOIHUS, TUTOrpadusi U METOJIbI CUHTE3a. HaHOCTPYKTYpBI: TUIIBI
HAaHOCTPYKTYp, CBOHCTBA M NPUMEHEHHWE B HAHOOMOTEXHOJOTHUHU.
Hanomarepuanbl: TUIIBI HaHOMAaTepUalOB, CBOMCTBA M MPUMEHEHUE B
HaHOOMOTEXHOJOTUU. BUOCEHCOPHI.

Hanomenununa: onpenenenue, 00JacTi NPUMEHEHUS] HAHOTEXHOJIOTUHN B

MCOAUIIUHCE.

Cell types, cell structure and functions. Cells of prokaryotes and



eukaryotes: similarities and differences. Cell membrane: structure,
transport mechanisms and their significance. Cellular organelles: the
structure and functions of the nucleus, mitochondria, ribosomes,
endoplasmic reticulum, Golgi apparatus, lysosomes and peroxisomes.
Cell division: mitosis and meiosis. Cytoskeleton: structure and functions.
Signaling in cells: types of signaling, signaling pathways and their
significance.

Chromosomes: structure, functions and types. Linkage and crossing-over:
concept, types of linkage and meaning. Structure and functions of DNA
and RNA, genetic code, transcription, translation and regulation of genes.

Types of microorganisms, microbiological methods and their significance.
Bacteria: structure, classification and significance. Archaea: structure,
classification and significance. Viruses: structure, classification and
significance.

Homeostasis: definition and mechanism. Nervous system: types of
neurons, nerve impulses, synaptic transmission and neuronal integration.
Sense organs: types of sensory receptors, sensory adaptation and sensory
coding. Endocrine system: types of hormones, their mechanism of action
and feedback. Muscle types, muscle contraction and muscle metabolism.
Digestive system: types of digestion, absorption and metabolism of
nutrients. The structure of bone tissue.

Instruments and methods of nanotechnology: microscopy, spectroscopy,



lithography and synthesis methods. Nanostructures: types of
nanostructures, properties and applications in nanobiotechnology.
Nanomaterials: types of nanomaterials, properties and applications in
nanobiotechnology. Biosensors.

Nanomedicine: definition, areas of application of nanotechnologies in

medicine.

FTRHARER:

dopmMmar sK3aMeHa - YCTHOE cobece10BaHue.

Kanauaarel 10JDKHBI HMETh CTEIICHbh OakajiaBpa B 00J1aCTH €CTECTBEHHBIX
HayK, MPUKJIQTHBIX HAYK WK HayK O KU3HU C YIIOPOM Ha OHOJIOTHIO HUIH
xuMui0. OHM TakKe JOJDKHBI MUMETh CHUJIbHYIO HAy4YHYHO IOATOTOBKY,
BKJIIOYAsi 0a30BbIC 3HAHUS 110 MaTeMaTUKE U (PH3HUKE.

IIporpaMma 1EUKOB TIPENOAACTCS HA AHIJIMUCKOM S3BIKE, ITOITOMY
HEOOXOJIMMO HWMETh XOpOIIUW ypOBEHb BIAJACHUS OTHUM S3bIKOM.
TpeOyercst ypoBeHb BIIaJICHHS AHIJIMHCKUM S3BIKOM HE Hibke B2 mo
0011IeeBpONICHCKOM IITKaJIe YPOBHEH BIIaJIcHUS s3bIKoM min 5.5-6.5 ILETS,
unu 87-109 TOEFL iBT).

Kangupmarel [OMKHBI cAaTh BCTYNUTENBHBIM 2K3aMeH. Pe3ynbrarsl
EnuHoro HanvoHaabHOTO BCTYIUTEJIBHOIO SK3aMEHA B MAarucTparypy

6y,Z[YT YUYUTBIBATHCA KaK HHAWBUAYAJIBHBIC JOCTHIKCHUA.



The exam format is an oral interview.

Candidates should have a Bachelor’s degree in the field of Science,
Applied Sciences or Life Sciences that have a strong focus on Biology or
Chemistry. They should also have a strong scientific background,
including basic knowledge of Mathematics, and Physics.

The programe is taught in English, so the candidates must be proficient in
this language. Required level: B2 CEFR or 5.5-6.5 ILETS or 87-109
TOEFL iBT.

Candidates must pass an entrance exam. The results of the Unified
National Graduate Entrance Examination will be taken in account as

individual achievement.
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1. OnummTe OCHOBHBIE pa3IMyusl MEXKAYy KIETKaMU MPOKAPUOT U
sykapuoT. [IpuBeaure npumep Kaxaou U3 HUX.
2. Onumure cTpykTypy U dynkuuu JJHK.
3. HazoButre He MeHee TpeX METOJIOB, KOTOPBIE HCIIOJIB3YIOTCS B
HaHOOMOTEXHOJOTUU? ONUIINTE MPUHIIAIT STUX METOOB.

1. Describe the main differences between prokaryotic and eukaryotic

cells, and provide an example of each.
2. Describe the structure and function of DNA.
3. List at least three methods that are used in nanobiotechnology?

Describe the principle of these methods.



