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OcobeHHoOCTH npenopaBaHusa MOHEKyanHOﬁ ouonorum
UMHOCTPaHHbIM cCiywiaTesiaM NoAroroBUTeIbHOro otaesieHuA
MeAULUHCKOro yHuBepcuTteTa
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AHHOTALMUA

B cTaTbe M3n0XeHbl 0COBEHHOCTV NpenofaBaHUs MONEKYNSPHON BMONOTMM MHOCTPAHHBIM CAYLLATENIAM MOLATOTOBUTENbHO-
ro oTaenenus. Ha nogrotosutenbHoM otaeneHnn CaHKT-leTepbyprckoro rocynapcTBEHHOr0 NeauaTpUYecKoro MeauumH-
CKOTO YHUBEpCHUTETa MPOXOAAT 00y4eHue rpaxaaHe bonee 30 cTpaH MMpa, KOTOpbIE B 3HAYUTENIbHOM CTEMEHU OT/IMYATCA
MO YPOBHIO NOATOTOBKU. [1n5 OLIEHKW MCXOAHOT0 YPOBHS 3HaHWUIA CyLLaTenei No MoseKyNspHOI reHeTUKe Ha Kadeape Meau-
LIMHCKOM 61oNorM NpoBOASAT KOMMbIOTEPHOE TECTUPOBaHWE, aHaU3 Pe3ybTaTtoB KOTOPOro CAYXMT OCHOBOM [anbHeMLLEero
AvddhepeHLMpoBaHHOr0 Noaxoaa K ux 0byyeHuto. [ns nosbiweHns ahdEKTUBHOCTU OCBOEHUS TEOPETUYECKOro MaTepuana
W HaBbIKOB PeLUeHUs 3aAa4 NpeAsoXeHbl pasHble METOAMYECKMe Noaxoabl. bruonoruyeckue TeMaTnyeckue MUHU-CIIOBapH,
MOAroTOBNEHHbIE NpenoaaBaTensaMi Kadeapbl N0 KAXAOMY M3y4aeMoMy pasfesty, NOMOratoT yyalluMcs NpecAoseTb TpyA-
HOCTW MCMOJIb30BaHWUA PYCCKOTO A3blKa Npu U3y4eHun buonorum. Cnyluatensm noAroToBUTENbHOMO OTAENEHUS afipecoBaHo
yuebHoe nocobue «[leneHne kneTku. leHeTuKa. MonekynsapHas buonorusy, BKIOUatoLLee TeCTOBbIE 3alaHWA U 3afauu, Npu-
BefleHbl MPUMepbl PeLLeHns 3ajay CO CXeMaMM U pUCYHKaMu. BbinonHeHne obydatowmmmcs 3apaHuii ¢ UCMONb30BaHUEM
WHTEPAKTUBHOW [OCKM U NpunoxeHus Activinspire 3HauMTeNbHO pacLuMpsieT BO3MOXKHOCTM Npenojasatens. [Uns 03HaKoM-
NEeHUs cywwatenei NoAroTOBUTENIbHOO OTAENEHUs C BbICOKOTEXHONOMMYHBIMM, NEPCNEKTUBHbIMM METOAaMMU UArHOCTUKM
W NeYeHuns pa3pabaTbiBalOTCA pas3MyHble HArNAAHbIE MaTepuanbl, B TOM YMC/e aHUMaLmK, KOTopble B LOCTYNHOM opMe 3Ha-
KoMSAT byayLumx Bpayei ¢ nepeLoBbIMU TEXHONOTUAMI. BUsyanusaums MonekynsapHo-reHeTUYeCKuX NpoLeccoB NocpesLCcTBOM
ABTOPCKMX Mpe3eHTaLMi, aHUMaLMiA, CXEM W PUCYHKOB obneryaeT BocnpusTe MHGMOPMALMWN MHOCTPAHHBIMKM CITyLIaTeNAMH
W cnocobCTBYET afanTaumm K 0byyeHmio.

KnioueBble cnoBa: onbiT npenofaBaHnAa; MHOCTPaHHbIE ChyllaTenn; nonrotoBuUTeNbHOE OTAeNeHue; MOJIeKynApHaa
Buonorus; cxemol 3KCNpeccuun reHos; 3afayu no MOJ'IeKy.l'IFIpHOVI buonoruu; cosaaxue aBTOPCKUX aHUMaLMN.
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Teaching molecular biology to medical university
preparatory department foreign students
Nelly S. Abdukaeva, Natalia S. Kosenkova, Nina V. Vasilyeva

Saint Petershurg State Pediatric Medical University, Saint Petersburg, Russia

ABSTRACT

The article outlines the features of teaching molecular biology to foreign students of the preparatory department.
At the preparatory department at St. Petersbhurg State Pediatric Medical University, students from more than 30 coun-
tries are trained, who upon admission differ significantly in their level of training. To assess the initial level of knowledge
of students in molecular genetics, the department conducts computer testing, the analysis of the results of which serves
as the basis for a further differentiated approach to teaching students. To improve the efficiency of mastering theoretical
material and problem solving skills, various methodological approaches are proposed. Students are helped to overcome
the difficulties of using the Russian language when studying biology by biological thematic mini-dictionaries prepared
by teachers of the department for each section studied. The textbook “Cell division. Genetics. Molecular Biology” is
addressed to the students of the preparatory department, it includes test items and problems, provides examples of
problem solving with diagrams and drawings. Having students complete assignments using an interactive whiteboard
and the Activinspire application significantly expands the teacher's capabilities. To familiarize students with high-tech
methods that are promising in medicine, various visual materials are being developed, including animations, which in
an accessible form introduce future doctors to advanced technologies. Visualization of molecular genetic processes
through original author’s presentations, animations, diagrams and drawings facilitates the perception of information by
foreign students and contributes to the adaptation of students of foreign software to studying.

Keywords: teaching experience; foreign students; preparatory department; molecular biology; gene expression patterns;
tasks in molecular biology; creation of original author’s animations.

To cite this article
Abdukaeva NS, Kosenkova NS, Vasilyeva NV. Teaching molecular biology to medical university preparatory department foreign students.
Pediatrician (St. Petersburg). 2025;16(1):101-108. DOI: 10.17816/PED161101-108 EDN: MADWGP

Submitted: 17.12.2024 Accepted: 15.01.2025 Published online: 28.02.2025
&5
ECO®VECTOR Allrights reserved

© Eco-Vector, 2025


https://eco-vector.com/en/for_authors.php#06
https://eco-vector.com/en/for_authors.php#06
https://doi.org/10.17816/PED161101-108
https://elibrary.ru/madwgp
https://doi.org/10.17816/PED161101-108
https://elibrary.ru/madwgp

COBPEMEHHBIE METOAVKTIPEMNOLABARMA

Ha nogrotoeutencHoM otgenenun B CaHkT-[leTep-
ByprckoM rocyfapcTBEHHOM NeANaTPUYECKOM MeAULIMHCKOM
YHMBEpCUTETE MpOXOAAT 0bydyeHue cnywatemm u3 bonee
30 cTpaH Asum, Adpukm, JlatuHckon AMepukm u EBponbl,
KOTOpble B 3HAYUTENILHOM CTEMEHU OT/IMYAKTCA OT OTeye-
CTBEHHbIX CTYAEHTOB M0 YPOBHIO MOATOTOBKU MO BCEM
pasgenam buonoruu. MonekynspHas buonoruss — o0fHO
13 NPUOPUTETHBIX U CTPEMUTENBHO Pa3BUBAIOLLIMXCA HAaNpaB-
NEHW COBPEMEHHOI HayKM, U U3y4YeHWe BOMPOCOB MOJIEKY-
NISIPHON FEHETUKY B MeAULIMHCKOM YHUBEPCUTETE 3acNyKuBa-
eT 0c060ro BHUMaHMS.

B npouecce obyueHus cnywateneii npenogasarento He-
06X0AMMO yunTBIBaTh CreaytoLLmMe 0CobeHHOCTH:

*  He[O0CTaTo4YHOCTb 6a30BbIX 3HAHMIA;
*  A3bIKOBOV Dapbep, MOCKOJbKY MPenojaBaH1e NpoBOLUT-

CSl Ha PYCCKOM A3bIKE;
¢ CJIOXHOCTb M3y4aeMbIX MPOLLECCOB;

* MpUMeHeHMe TeOpeTMYECKOro MaTepuana [ peLleHus
3ajiay Mo MOJEKYNAPHON FeHETHKE;
*  pasBuTWe NpeACTaBNeHWI B 06nacT MoneKynspHom buo-

JIOTMM B CBA3M C NOCTOSAHHBIM 0BHOBNIEHUEM [LaHHbIX;
IWCTaHUMOHHOE 00yyeHue (B psLe Clyyaes).

Ha kadenpe MeamMumHcKoii buonorm HakonneH 3Haum-
TeNbHbIN OMNbIT NpenojaBaHusa b1ONoru Kak CTyAeHTaM, Tak
W cnywatensam nogrotosutenbHoro otaenenus (M0) [1-3].
[lns OLeHKN UCXOAHOTO YPOBHS 3HaHWW MO MOMEKYNSPHOI
reHeTMKe Ha Kadenpe NpOBOAMTCSA KOMMbOTEPHOE TECTU-
poBaHMe Mo CNeaylLMM TeMaM: «3HaH1e MeXLyHapOAHOM
TepMUHONOrMU», «CTPOEHME HYKIIEMHOBbIX KUCOT, UX CBOM-
CTBa U BYHKLMM», «PeaKLu MaTPUYHOTO CUHTE3a B KIETKE:
PennMKaLms, TPaHCKPUNLMS, TPAHCALMSA.

N3y4yeHune KNeTouHbIX NPOLLECCOB HA MOJIEKYNISPHOM YpPOB-
He HeBO3MOXXHO be3 Ba30BbIx npefcTaBneHUid 06 opraHouzax
KIETKM 1 APYTUX KIETOYHbIX CTPYKTYPaX, YTO YUMTLIBAETCS Npy
COCTaBJIEHWN TECTOBbIX 3agaHui [4, 11, 12, 14]. TectpoBa-
HWe MOLrOTOBNEHO MpenojaBaTeNiaMu Kadeapbl € MCMoSb-
30BaHveM npunoxenuii Adit Testclient, Adit Testdesk Editor,
Adit Testdesk Reporter no MaTepuanam mMeToaM4ecKMx Noco-
OWi, M3naHHbIX KONNEKTUBOM Kadeapsl [5, 6].

lpoBeAeHHbI HaMKU aHanM3 pe3yNbTaToB TECTUPOBAHUS
MCXOAHOrO YPOBHS 3HaHWUI MHOCTPAHHBIX CRyLLATeNlen nof-
rOTOBUTENbHOMO OTALENEHMS BbISIBUN HU3KUIA YPOBEHb 3HAHMUIA
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(B cpeaHeM okono 30 6annos no ctobannbHoi LKane) [7].
AHanu3 wHOMBMAYanbHbIX Pe3ynbTaToB CAYXMT OCHOBOA
AanbHenwero nuddepeHUMpOBaHHOro NoaxoAa K 0byde-
Huio. WHTepakTuBHas dopma obyueHus Mo3BONSET BbISBUTL
WHOMBMAYaNbHbIE 0COOEHHOCTM KaXAOoro ydailerocs —
CnocobHOCTb K accoLMaTUBHOMY MBILLIEHUIO, YCTAHOBMEHMIO
NIOTMYECKUX CBSA3eM, paboTe ¢ BU3yasbHbIMU 00pa3aMm, KOH-
LiEHTPaLMM BHUMaHUS Ha PeLUeHnM BMONOTMYECKMX 3afaHuIA.
WHamBuayanbHeId NOAX04 CMocoBCTBYET BbIpaBHUBAHMIO
YPOBHSI 3HaHMI 00yYaloLWMXCA M Pa3BMTUIO CMOCOBHOCTEN
Ka)X[0ro U3 HUX.

HepoctatouHoe BnageHue pycCKMM SI3bIKOM CO34aeT
OnpefefieHHble TPYLHOCTM Yy CryllaTenel NoAroToBUTENb-
HOro OTAENEeHUs NpU u3yyeHuM Kypca buonoruu. LLnpokoe
UCNONb30BaHWE MEX[YHapO4HON TEPMWUHOMOTUM B pas-
nene «MonekynspHas 6uonorus» 3HauuTenbHo obneryaet
BOCMpuATUE MaTepuana. Hapaay ¢ opuumanbHbIMM A3bIKaMm
CBOMX TOCYAapCTB HEKOTOPble CAyluaTenu, npexne BCero
u3 ctpaH CeBepHoi u LieHTpanbHon Adpukm, banxHero Boc-
TOKa, BNaflelT eBPONENCKUMI A3bIKaMU, B TOM Yucrie GpaH-
LIy3CKUM 1 aHrMACKUM. TpyAHOCTW UCMONb30BaHNS PyCCKOro
A3bIKA MPU U3yYeHU BMONOrMM y4yalLMMCs NOMoratT npe-
ofoneTb bruonoruyeckmne cnosapi (byMaxHble UM 3NEKTPOH-
Hble HocuTenu). Mo KaaoW TeMe NpenofaBaTeNiaAMU HaLLeld
Kadenpbl pa3paboTaHbl MUHK-CNOBapM (pyccKo-aHrno-dpax-
Lly3CKue), C OCHOBHbIMU TEPMUHAMU A5 ONMCaHUs bronoru-
YeCKMX NPOLLeCCoB, NPOTEKALLMX B KieTKe (Tabn. 1).

Ocobyto npobneMy ans cnywartenen co3gaeT BOCMpUS-
The uHdopMaumm Ha cnyx. Mcnonb3oBaHne Ha NpaKTUYECKUX
3aHATUAX pa3HO0bpa3HoOro HarnsgHoro Martepuana, paspa-
BoTaHHOro COTPYLHUKaMM Halleil KadeLpbl, NO3BONSET Npe-
0Ll0NeThb A3bIKOBOM bapbep.

CnoXHOCTb M3yyaeMbIX MPOLLECCOB OMpeaensieT creuu-
(GuKy MeToamMKy NpenofaBakus atoro pasgena Ha [10. B Ha-
yane o0bweHus cnepyeT HayuuTb ciywateneii [10 npaBuibHO
paboTaTb C TEKCTaMW, KOHCMEKTaMM1, METOAMYECKUMU MO-
cobuaMn 1 NpeLIoXUTb pa3HoobpasHble hopMbl 0CBOEHUS
MaTepuana. BeinonHeHWe 3aaaHni ¢ MCNONb30BaHUEM WHTE-
PaKTUBHOW LOCKM W npunoxenus Activinspire 3HauMTeNbHO
pacLuMpsieT BO3MOXKHOCTW npenogasatens. lpenopasare-
NSIMU MOArOTOBNEHbI 33[aHNSA AN1S yYaLLMXCSA HA YCTaHOB-
NeHne COOTBETCTBMS WM NOCNe0BaTeNbHOCTH; BbIbOp Tpex

Tabnuua 1. puMep KpaTKoro pyccko-aHrno-tpaHLy3ckoro cnoBaps no TeMe «buocuHTe3 Benkar, COCTABNEHHOrO AJ1s MHOCTPAHHBIX CriyLiaTenei

NOArOTOBUTESIbHOMO 0TAeNeHus [7]

Table 1. An example of a short Russian-English-French dictionary on the topic “Protein Biosynthesis”, compiled for foreign students [7]

Pycckwii / Russian |

Aurnuiickuin / English

OpaHuyackuit / French

aMUHOKMCNoTa aminoacid acide aminé
benok Protein Albumen
[HK DNA AND
HacnefCTBEHHbIN hereditary héréditair
0CHOBaHMe Base Foundation
PHK RNA ARN
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Translation

Ilentax
Peptide N n OO0

TPHK ¢

HS P P
aminoacids transported by tRNAs

Transcription

TPHK 5' | _mav.. | 3
tRNA

AHTHKOZOH
anticedon

Bonpoc: KaKy:o a/K TpaHCIOpPTHPYeT?
Question: what aminoacid is transported?

OTteeT: aHTHKOZOH OT 5'I[AV 3'— o1 3' VAI[ S’
xoa0H HPHK — AVD
a/k —  MeT

Answer: anticodon §' CAU3Y —» JUACS
codon mRNA — AUG

aminoacid — met

Puc. 1. CxeMa 3kcnipeccum benok-koampyowwmx u PHK-koampytowmx reHos. © Abaykaesa H.C., u ap. 2022. UctouHunk: 3aumcTBoBaHO U3 [8] (cxeMa
pa3paboTtaHa coTpyAHUKaMW KadbeLpbl MeULMHCKON bronorum). Bce npaBa 3alumLLeHbl.

Fig. 1. The scheme of expression of protein-coding and RNA-coding genes. © Abdukaeva N.S., et al. 2022. Source: borrowed from [8]
(the scheme was made by the staff of the Department of Medical Biology). Al rights reserved.

npaBuWibHbIX 0TBETOB U3 LUECTW; BbIbOp NO3MLKIA, «BbiNaja-
fomx» 13 obliero cnucka. B npeseHTaumsx Ha 3KpaH Bbl-
BOAATCA aflanTUPOBaHHbIN TEKCT, aHUMaLuK, n3obpaxeHus
B hopmare GIF, MHOrouMcieHHble UAMIOCTPaLMK B BULE CXEM,
PUCYHKOB ¥ TabnuLl, MHOTME U3 KOTOPbIX COCTaBJEHbI COTPYA-
HWKamu Kadenpsl (puc. 1).

Cnywarensm [0 agpecoBaHo yyebHoe nocobue «[ene-
HWe KneTku. MeHeTuKa. MonekynsapHas bruonorusy, u3gaHHoe
B cepun bubnnoteka nepmatpuyeckoro yHuepcuteta [9].
B TeKcTax yuTeH orpaH1yeHHbIN CI0BapHbIN 3anac ciyluare-
el M MaKCMMarbHO UCTO/b30BaHbl MeXAYHapOAHbIE TEPMU-
Hbl W C/IOBA, NMPELCTaB/IEHHbIE B MUHU-CIIOBApSX.

Mpumep: TpaHckpunyus — 3mo cuime3 PHK Ha mampu-
ue JHK (s pesynemame mpaxckpunyuu cuHmesupyrmcs
ace 8udsl PHK).

B npouecce mpaHckpunyuu cmpoumcsi KoMnaemMeHmap-
Has konus 00Hol u3 uenel [JHK — mpaHckpubupyemod.
Bmopas uens [JHK, Hasvieaemas kodupyrowel, Kak Mampu-
Ua He UCnosb3yemcs.

Kodupyrwas HK (cmeicnosas):
5-ATT TITUUr TAATIT -3

Tparckpubupyemas [JHK (aHmucmbiciiosas):

3'- TAL AAA TTL] ATT ALIA -5

UPHK: 5'- AYT' YYY LU YAA YTY -3'

Tpauckpunyuto ocywecmensiem ¢pepmenm PHK-nonu-
Mepasa.

N3yyeHne MonekynsipHoM Guonorum Ha NMOLArOTOBUTENb-
HOM OTJiefIeHUM HanpaBlieHo Ha yrnybneHue 3HaHWM B 06-
NacTv 06LUMX 3aKOHOMEPHOCTEN MOJIEKYIAPHO-TEHETUYECKMX
MpOLIECCOB W Ha pa3BUTUE HABbLIKOB PELLEHWS 3afaY.

DOl https://doiorg/10.17816/PED161101-108

MpumMep pewwenuns n odopmneHus 3apad [10].

3apava: Ydyacmok eeHa, Kodupyrowie2o nosaunen-
mud, cocmoum u3 nocsiedo8ameibHOCMU HyK/1eomuados:
3'- TAL AAA TTL AUA ATT TUL -5'. Cocmaseme cxemy
mpaxcasyuu Ha pubocome.

PeweHue: ®pazmenm [HK HayuHaemcs c¢ 3'-KoHua,
3Ha4um, 3mo mpaHckpubupyemas AHK. Mo npuHyuny Kom-
nnemedmapHocmu Haxodum uPHK (MPHK):

JHK: 3'- TAL AAA TTL] AUA ATT TUL -5'

UPHK: 5'- AYT' YYY UL yry YAA AIT -3

[lo mabnuue 2eHemuyecko20 kKoda HaX00UM noc/edosa-
meJIbHOCMb AMUHOKUC/I0M 8 nosunenmude:

UPHK: 5'- AYT' YYY UL yry YAA AIT -3

onunenmud: Mem — ¢heH — npo — yuc, max Kak YAA —
CmMon-KodoH.

Cxema TpaHcnaumm

Bo ¢parmeHte MPHK npucytctByeT crapT-komoH AT,
M CXEMa HaYMHAETCA C 3Tana MHALMALMW TPAHCTIALMK.

I. Uhnupmauma — Hayano cuHTesa noamnentuaa (puc. 2).

C MPHK coeapunHsieTca Manas cybbegmHuua pubocoMmbl
1 TPHK, HecyLLasn MeTMOHWH, KOTOpbI COOTBETCTBYET CTapT-
KomoHy AY[. Mexaoy KoMniemMeHTapHbIMM HYKJIeoTUAaMM
ctapT-KogoHa AYI MPHK u aHtukogoHa YAL, TPHK obpasy-
10TCSA BPEMEHHbIE BOAOPOAHbIE CBA3M.

3aTeM K 3TOMy KOMJeKCy npucoeaumtHsieTcs bonbluas
cybbeamHuua, u Gopmupyetcs paboTatowas pubocoMma.

Il. 3noHrauma — yauHeHWe nonvnenTuaa.

B pubocoMe topMupyloTcs aKTMBHbIE LieHTpbl. CTapT-
KOLOH OKa3sblBaeTcs B MENTUOMILHOM LEHTpe pubocoMbl,
a B aMMHOAUMNBHOM LieHTpe Haxoautcs KogoH YYY. K Hemy
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Puc. 2. Cxema uHnumaumm TpaHcnsaummn. © Abaykaesa H.C., n gp. 2019. Uctounmk: 3aumcTBoBaHo u3 [10] (cxema paspaboTaHa coTpyaHUKaMu kadeapbl

MeAWLMHCKOM Bruonorum).

Fig. 2. The scheme — initiation of translation. © Abdukaeva N.S., et al. Source: borrowed from [10] (the scheme was made by the staff of the Department

of Medical Biology).

noaxoaut BTopas TPHK ¢ aHTMKofoHOM AAA 1 aMWUHOKUCO-
TOW (eHunanaHuH. Mexgy KOMMJeMeHTapHbIMU HYKIeoTU-
[aMU KOJl0Ha M aHTUKOLOHa 06pa3yloTcs BpeEMEHHbIE BOJO-
poaHble cBa3u. B pubocoMe ¢ MPHK oKa3biBatoTcs cBsi3aHbl
nBe T-PHK. Mexay aMuHokucnotamu 0bpasyetcs nentuaHas
cBa3b. [lanee pubocoma nepemeluaeTcs Ha OAWH TpUnneT
0T 9'-KoHua K 3'-koHuy MPHK. T-PHK, koTopas npuHecna Me-
TUOHMH, oTaensetcs oT MPHK 1 yxoaut 3 pubocoMsl (puc. 3).

MocnenoBaTeNibHO B aMUHOALMITBHBIA LEEHTP pUBOCOMBI
ByayT noaxoamtb pasnuyHble TPHK 1 npuHoCUTL aMUHOKMC-
notsl. Mexxay aMuHokucnotamu byayT obpasoBbiBaThCA nen-
TUAHble cBA3n. OcTaBuB aMuHokucnoTy, T-PHK ByayT noku-
Aatb pubocoMy, a pubocoma byneT nepemeLLaTbCs Ha OAMH
TpUNNET oT 5'-KoHUa K 3'- KoHuy MPHK.

Mpouecc pocTa MoAMNENTUAHOW Lenu (3noHraums) npo-
LOJIKAETCS.

lll. TepMUHaLMA — KOHeL, CMHTE3a NonMNenTUa.

Korma B aMMHOAUMIBHOM LiEHTpe OKa3blBaeTcs CTom-
KOJOH, CMHTE3 NONMNENTUAA NpeKpaLLaeTcs, GaKTop TepMu-
HaLmu Bbi3blBaeT auccoumaumio Komnnekca Ha PHK, TPHK,
MoAMNENTUL U CydbeauHNLbI pubocoMbl (puc. 4).

[nsa o3Hakomnenus cnywarenen N0 ¢ HOBbIMW [aHHbI-
MU MONEKYNAPHOM BUONOrMM U BbICOKOTEXHONOTUYHBIMM
MeTOAaMM, NEepCrekTUBHbIMUA B MefMUMHE, Ha Kadeppe
MeJMLIMHCKOM buonorun pa3pabatbiBaloTcs pasfinyHble Ha-
NALHbIE MaTepuarbl, B TOM Yuce aHuMauuu. [ins passutus
TBOPYECKOr0 MbILLIEHUS W MOTUBALMM K M3YYEHUIO HOBOMO
CO343l0TCA aHMMaLuW, B pa3paboTKe KOTOPbIX ydyacTByOT
CTYAeHTHI (puc. 5).

Mpumep TakoW aHMMaumn — pabota cTyaeHToB A.A. Ma-
naxosou, A.A. Kotnosa, A.C. BacHeL,0BoiA, nocBsLLeHHas cu-
cteMe CRISPR/Cas? (ot clustered regularly interspaced short
palindromic repeats/ CRISPR associated protein 9) [13].

B aHMMaumm npeacTaBneHbl NEPCOHaMM, BO3HUKLUME KaK
aBTOpCKME accoumaumm ¢ pabotoii cucteMbl CRISPR/Cas9.
CospaHue 2D-aHnMaLmMm NpoBOAMAOCH B HECKOMbKO 3TamnoB:

1. Co3paHue rpadmyeckmx nsobpaxeHuii Ha bymare.

2. lNepeHoc n306paxkeHni ¢ ByMaxKHOro HoCUTeNsA B Lnd-
poBoiA hopMaT B BEKTOPHON (hopMme.

3. AHuMmpoBaHme uMdpoBbIX M306paxeHuUin B nporpaMMe
SONY Vegas Pro 13.
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YVYV)INT:VTY YAA ATT
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Puc. 3. CxeMa anoHraumm TpaHcnsumm 2. © Abaykaesa H.C., v ap. 2019.
McTounmk: 3ammctBoBaHo M3 [10] (cxeMa paspaboTtaHa cOTpyaHMKamMu
Kadeapbl MeLUUMHCKON brosorum).

Fig. 3. The scheme - elongation of translation 2. © Abdukaeva N.S., et al.
Source: borrowed from [10] (the scheme was made by the staff of the De-
partment of Medical Biology).

CTON-KOA0H

stop codon

wPHK ,
AYI VYY IHUOI(YI'V|VAA ATT 3
AITA 6enok -

dakTop

TepMUHaUUU
vsc release factor
I A-neHTp
‘ A-site
wPHK AVI VYV IOIOT YI'Y YAA AIT 3

5' mRNA

Puc. 4. Cxema TepMuHaumu TpaHcnsumum. © A6aykaesa H.C., u gp. 2019.
WcTounnk: 3aumcTBoBaHo M3 [10] (cxema paspaboTaHa cOTpyAHUKaMu
Kadenpbl MeMLMHCKON bronorum).

Fig. 4. The scheme — initiation of translation. © Abdukaeva N.S., et al.
Source: borrowed from [10] (the scheme was made by the staff of the
Department of Medical Biology).
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SNOILE LG Liclisil o [
Puc. 5. PucyHok n3 anumaumm «OcTpeiiLune HOXHNLGI FeHETUKU — Mpbl-
HOK B OyayLee».

Fig. 5. Picture from animation “The sharpest scissors of genetics —
a leap into the future”.

4. 03ByuMBaHWe aHMMaLWK.

5. ®opMaTvpoBaHWe aHUMaLUK U3 cpebl NPOrpaMMHOro
UHTepdeiica B BU3yaslbHbI hopMar.

W3noxeHne matepuana B AOCTYNHOW (opMe 3HAKOMUT
Dynywmx Bpayeil ¢ NepeoBbIMU TEXHONOTUAMU FEHOMHOIO
PefaKTMPOBaHMS, KOTOpbIE, M0 MHEHWIO CMeLyuanicToB, MoryT
M3MEHUTb XU3Hb YenoBeyectBa B XXI B. cnonb3oBaHue no-
L00HbIX aHMMaLmin B y4ebHOM MpoLiecce noBbILLIAeT UHTepeC
K U3y4aeMoMy MaTepumany, CnocobcTBys ycuneHuio MoTvBa-
LIMM K OCBOEHMIO HOBBIX 3HAHWA.

Ycnexu B 0CBOEHMM MaTepuana npuaakoT ciyluatensm
MOArOTOBUTENbHOTO OTAENIEHUs OLLYLIEeHUe YBEPEHHOCTM
B CODCTBEHHBIX CWnax, cnocobcTByoT BbIpaboTKe caMocTo-
ATENBHOrO MBbILUEHUS, Pa3BUTUIO MHTEPECA U PaCLUMPEHMIO
Kpyro3opa. AKTMBHOCTb B MO3HaBaTesIbHOM AeATeNIbHOCTU
UrpaeT 3HauMTeNbHYK Posb B afanTauuy ChywaTtens nog-
rOTOBUTENBHOTO OTAENIEHUSA K 0ByYeHMIo B Jpyroi cTpaHe.

06yyenne cnywartenein M0 CaHkr-leTepbyprckoro
neauaTpUyYecKoro rocyfapCTBEHHON0 MeAMLMHCKOrO YHU-
BepcuTeTa HampaBfeHo Ha npuobpeTeHue Heobxopumoil
M AOCTaTOYHOM CyMMbl 3HaHUI AN fanbHeiLlero obyyeHmns
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