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Koucy,rr,raqii uo Kypcy
siadyearcrrcs

Koucylsraqii 3a )'tr,roBr4 ayar4TopHoro HaBqaHHt rlpoBoA{Tbct a ayanropii,

sn:HaqeHiit sri4uo po:xla4y, 3a yMoBIz Aucrasuifisoro - ua nnar$opt'.ti

Zoom.

Cropiuna xypcy

IuQopuaqir npo Kypc ,{ucqunniua <Morexyrrpua Aiaruocruru e eu6ipronoro Aucuuuinoro
:i cneqia:rrsocri 162 - BiorexHonorii ra 6ioiuNenepi.fi .qrs oceirHroi
flporpaMr.r 6axa,ranpa, cKa BllKraaaerbcr y VIII ceuecrpi s o6cssi 6

xpeA rie (:a enponeiclxoro Kpe4uruo-Tpauc$epuoro Cucreltoto ECTS).

flporparrra HasqansHoi rlrcuun,riHn cK;laaaerbct 3 TaKhx lN'ricrognx

MOAynlB:

1. Bcryn .qo MoneKynrpHoi Aiarnocruru ra ni4roroura :pa:rin.

2. Merotu alrnri$ircauii, aua,ri:y ra i4eHruQiraqii uyrreiuoellx xuc,ror.

3. 3acrocynaHur volercyrrpHoi 4iaruocruru.

Koporra aHoraqin
Kypcy

Alrcqnnniua "Mo:rer<yrrpua aiaruocrura" snaftolrrurr' cryaeurin is

$yH4avenra:nnr{Mrr rrpr4Hrlr,rflaMfl Ta cyqacHl4rnru rexuo:rotiqrdu aualizy
uyxreiuonux KncJror, rqo 3acrocoBylorbct n ra6oparopuift nparrr.rqi. Kypc

oxofimoe reoperuuni ocHoBIr ra npaxruuui acneKTI{ po6oru B

Aiari{ocru.{uifi na6oparopii. Ourosua ynara nplr4ilrerbcl aerarLHoMy

BrrBqeHnro Nreroaie flJIP, cercneHyeaHHro HyueiuoBlzx KHcJIor ra
ri6puaa:aqifinulr rexuororisr\a. Cryaeurlr orpl4Malor6 3HaHHt npo

npaKTr4rrHe 3acrocyBaHHt uolexynrpnoi 4iarnocrlrxu y KrIoqoBllx rarry3tx:

Aiarnocruqi iu0exqifiufix 3axBoploBaHb, aiaruocrzqi cnaAKoBlrx

3axBoproBaHb, oHrorenenrqi (ltorexy,r.apHi MapKeplz paKy ra
nepconarisonaua repanir), Qaplraxoreuerlr{i (nusnauennr peaxuii

oprani:uy ua ;rixapcmi rpenaparr.r). .{ucqznniua Sopr'aye neo6xigni

HaBuqKr.r 4:rr uail6yruix Qaxieqin y ra:ry:i ra6oparopnoi l'ae1lal4uvw,

6iorexuonorii ra 6ioloriqunx aoc,riaNeHu..

Mera ra qi,ri rypcy @oplrynauHr y crygenrie reoperuqHux 3HaH6 Ta npaKTutIHIrx HaBIrqoK



rqoao oyHAaMeHraJrbHLIX [pI4HIIIrniB, CyqacHl4x MeroaiB ra 3acrocyBaHHs

MoneKynrpHoi aiarHocruKu y Me,qLiqlrHi, 6iorexsonorii ra HayKoBI'lx

Aocriax<eHHcx.
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OAun cer',lecrp.

180 roaun, g qrux 60 roAI4HI4 ayal4TopHlrx 3aHtrb, s Hux 30 roAlrrrlr :rexqift'

30 ro4rnu npaKTIrqHI4x 3aH nr, ra 120 roAun cavocriftnoi po6orlt'

llicrr ycniurnoro 3aBeplneHHt Kypcy cryAeHT 3Moxe:

. 3Harlt ra nofcHloBarl4 r:I}o'{osi Ilpl4Hllfin]r Ta era[I4 MoneKynspHo-

liarnocrs.{uux Nleroain (lIJlP, ceKBeHyBaHHt' ri6puauraqis rouo);

. po3yMiTlr MoneKyntpHo-rcHerlrqHy ocHoBy cilaaKoBlrx'

in$erqifi nrrx ra ourolodqnlrx gzrxBopIoBaHb;

. o6llpar[ onruva.nr,ui MeroAIr MoneKynrpnoi 4iarnocrlrrclr 4lr
rrapiureuua xonr<perHltx r<linivnux 'Iu AocriAlrnubrt4 x 3aBAaHb;

. BlrKOIryBarIa 6asoni na6oparopni npoueAypl{ trrolery'rrpuoi

aiarnocrzrur (suaireuHq HK, nocrauoexa IIJIP, enerrporf ope:);

. aHaJIi3yBarI4 Ta inrepnperynarlr pe3yn6rarl4 MoreKyncpHo-

darnocru.runx AocliANenr,;
. Aorp[MyBar acs. paBt n 6ionoriqsoi 6e:neru ra BIrMor go po6orr n

Ouiryrani pery;rraru
HABqAHHq

CnaArosi i ua6yri 3axBoploBaHHt' AHK-.qiarnocruxa, ri6pI'i4u:aqis in situ'

flJIP, cexeenynauur, noliuoptfi:vu, renua'repanir, iuyHotpepveuruufi
K,rroqosi croea



aHanb, Kapiorlln)tsaHHt.

Oqsltfi.
ilpo"%"rH" te"utft, tpaKrlrqHux po6ir ra xoncylrrauii Ant Kpauoro

po3yMlHHs reM.

HaseAeuo y ra6l.1

3a:rix

@opnrar xypcy

Terru
Ili.qcyMxonllii

xourpo,rr, tfopua
Ilpeperniruur

HasqaruHi Meroa[ Ta

rexuinu, rxi 6yayrr
BlrKopncroByBarucq niA
IIEC RI{K.II'IIAHHq KYDCV

,I{m nunvenru Kypcy cryAeHTI{ rlorpe6}'Iorb oa3oBux 3Harlb 3 'lll4cul'lnnlH

3aramna i Mo,rerylrpua reHerIIK4 3aralrna 6iorexnoloria, Molexympna

6ionoris, Mirpo6io:rorix 3 ocHoBaMIr nipycolorii, aocra'nrix Ar-fl

flpeseqrauii, rexqii, noscuenn.fl, auc

nap--ton-"t"r*otn',otap,sa.anuno"*tuanixolral'rorepuinporpartaui
onepaqiilui cIIcreMI4, nPoeKroP

Oqinronann.s rpoBoAqrbcq :a 1 00-6a:rrnoro [IKanorc. EanIa Hapaxonl'rorrcx

3a HacrynHlIM cnieiAHoueHusN{:
. nparrn rHi-lcaN4ocrifiui ronlo: 5070 celrlecrpoBoi oqiHKli: niArororxa

npe:enraqii ra BIrcryII s Aononia4lo Ha 3anaHy rctty - 26 6a'rin; yuact y

po6ori cerrriHapis -24 6anu'
. ronrportui sauiplr (rrloaynl): 50% ceuecTponoi oqiuxu: elrpiueuur

recris - 25 rectis no 2 6a:tu, v.axcurrrenrna xi:rxicrs 6arie 50' '
xoani rf oprnrn [opymeHHq araaeluiqnoi go6povecuocri He

TOJepyloTbcs.

Heodxiaue od,raaHanuq

Kpurepii ouiurceauHn
(oKpeMo AJrfl KO,I(HOTO

BIlAy HaB.rarbHoi
qiq.rrrliocri)

rluranns
g,rn rauipin :naur

1. Oxapaxreplr:yfire rr4rrtl ycnaAKyBaHE reHHIrx 3axBoploBaHr'

JIIO]IIIHH.

2. ,[afire 3araJlbHy xapaKrepllcrllKy rrrylrrnQarropia'lumu
3axBoproBaHHtM JIroaI4HIl. -flri :axeoprosaHn.[ siAHocsrr ao uiei rpynu?

3. laitre 3araJIEHy xapaKTepllcrllKy reHoMHIrM I xpoMocoMHl'IM

3axBopIoBaHHtM nIoaI'IHIl. -f,ri npI4qI4HII BUHflKHeHHS foHoMHI4x

taxaoprcaaus?
4. lafire xaparreplrcrl'IKy MeroAaM iHBa3I4BHol Ta HelHBa3IrBHol

npeHaranbHoi aiarsocrurur.
5. Moprfonoriuni rlrna xpouocolr.
6. I{uioreuerr,Ivtri Meroat4 rocli.qNeur. Kapiorlrnyeaun.e,

Br4roToBreHHt rrleraQa:uoi IrJIacrI4HKH Pyrnnne ra gu$epeHuialrue

ra6apueHnr.
'1. laiue 3ara!.IbHy xapaKrepl4crl4Ky erarllB BI4roroBreHHt

ricrororiquux npenaparin.
8. Eranlrflpl4roryBaHHqnapa$inorr'rx:pisie.
9. Erauu [puroryBaHHs Kpiocratrr'rx :pi:in.
10. Ocnonui eranl{ Meroay ri6puluzulli in situ.

1 1. Ilpusqunlr ueroa.F/,SI1-ri6puarl:aqii.



12. MoAr4$ixauii FISII-MeroAy.
13. OcnosHi rlpIlHIII{n}I rrrero4y IIJIP. Hanracarn cxeMy npoBeAeHHt

I1JIP.
14. HaeeAirl npIrKrIaAH 3acrocyeannr flJIP.
1 5. |IJIP B pearlbHoMy vaci, uero4lr 4ererqii npo.4yxrin: npo6a Taqman,

MeroA MoJreKyntpnr.rx 6eronir, no6yAoBa KpIrBlIx nraBreHHs'

16. Hanumiu ra nosgHirl cxeMy npoBeaeHnq IIJIP ri :noporuoio

rpaHcxpunqieio.^17. 
flprzroryaauH.r pi:uux runin :pa:rcie 4lr elr4ineuur .{HK'

18. OpraHi.rurzfi, ueoprauivulril, rnepao$aruufi Mero'uli snAireuHt

AHK, nuainequr ur,{HK.
19. Mero.u saaireHn.f, rotarsHoi ra noni-A PHK.

20. flpurorynaunr :pa:rie ,{HK, PHK, 6irrie .qns npoBeAeHut

6loruury.
21. Erarm ra npIrHIIIrnI4 rIpoBeAeHHt Ho:epn-6noruury, Becrepu-

6roruury, aor- ra clor-ri6pl4An3aqi'i'
22. Cnqevu aereruii npo6: HepaaioarcrueHi ct4ctevu

6iorltr), xenilro*riuicuesrHa ra xpoMorcHHa cI4creMII.

(,{u ror<cureHiu,

23.,{HK-vinu: npI4HIII4nI4 oprauisaqii ra rpynrqionynannr'
24. Tunu rennlrx uyrauifi . OAnouyrleoru,qurlft noniuoprf i:lt.
25. Meroau Aerexqii oAHoHyKreorI'IAHux gaMiH: KoHOopMaIIifiHIifi

noniuop$i:u oAuonaHqloroBoi AHK, MeroA AeHarypymqoro reJI6-

e,rercrpo$oper1. rerepo.rlynneKc H u auati.''
26. llpuuuunu uerogy nipocexBeHyBaHHt. l4oro sacrocysaHHr B

xriniqHlax AocriAxeHHtx. flpznquln 6icylr$arnoro ceKBeHyBaHHt'

27. Tnnu nonirtroprpi:rnlin, eri :ycrpivatorrc.f, e reHoln'ti JIIoAI'IHI'I'

Houenrlarypa ruirpocareliruux nonropin.
28. Haneairl npI4KnaAI4 BIrKopucraHHJI tutit<po- ra uinicare:rirnux

nonropia.
29. Bur<opt.lcraHur nolir.loptfisui Arq scraEosreHHt cfloplaHel{ocrl ra

6arrrincrna, iaeuruOir<aqii oco6u, elr:uauenul crari, nia6opy '4oHopa' 
B

reHer14'lHoMy rcapryaauui. aiarHocruui 3axBoptoBaH b.

30. Kracu$inarqir6ioceHcoPia.
31. Oxaparrepusyfire [pI{HuI4III4 6y4onu ra tfynr<uionynauur

erexrpoxiuiunnx 6iocencopin. HageAiru IpI{KJIaAIT ixusoro

BI{KOpUCTaHH.{.

32. Oco6rueocri oprani:aqii lriroxou4piinoi,{HK.
33. Haeelirr npl4xnaali xliuiqnoro 3acrocyBaHHc nonin'ropif isrray

urnHK.
34. Oxaparcrepn:yfire uiroxouApiftui raxnoproBaHHc rIoaI'IHI4. HaneAirr

nprrKnaAI4.
35. Knacutfixaqiq onxorennr.rx 3axBopIoBaHb.

36. Myrauii B IKI'IX reuax nafi'racriule 3)aloBnlolorb rauqeporeue:? Xxi
xpolrocouui nepe6yaoBl4 i s txlrx reHax crrplrql4Htrorr rauqeporeuel?

37. Meroal.l, axi stt t<opttcroaytorbct aJltr aHa,riry nyx,rnusux r:rirnu.
38. OcnosHi npIrHlIIrrI4 ir.lyno$eprr,renruoro anali:y. ELISA-recr.

Cen.usiq-ELISA.
39. flprauqunu npoBeAeHnt lreroAy .{HK-xor'ler.
40. Hane 3ACTOCYBAHH' METO -KOMET.



41. /Laine 3aranbHy xapaKrepl4crlrKy CRISPR-Cas cucreni'

flepcnexrlrna i'i nlmoplEcrauus s reHoluHifi ueAraqusi (na npuxlaai
u'esenoi 4ucrpotf ii .{rcrueua)
42. Haselhs [puKnaAI4 IIpoBeAeHHc reHHol repa rmvtvoraexvtvo'
43. Oi:li.rHi, xir'ti.IHi ra 6ionori'{ui MeroAL nepeHecenn.q reHis a

xliruulr :lo,{unu.
44. MeroAli nouosmorcqoi ra inri6iropuoi reuHoi repanii.

45. ll|uxoara ao reundi repanii slogricurax 3axnoploBaHL.

46. Meroau i Hanp.[MKu reHerlrqHoro Moniropraury nonyuqifi.
47. feserraqnltii uoniroplrur nony,lrqift: uera i :an4auu.l

48. Cnoco6s euaireHH.{ cros6ypoB[x KniTI4H.

49. Oxapaxrepu:yftre pi:Hi runu cron6yponux r<lirnn.
50. flora:oea Mear4u Ha: Mera.3aBAaHHt. piaHi aoxaroeocri.
51. MeroAu rI4nyBaHHt e eniAeN'Iiororiunux curyauirx: nynbc-

enerrpotf opes, fl!A@, spa-runyBarrfl .,
52. MeroAIa rIrrIyBaHHt s eniaeN{iororiqnnx curyauirx: TI4[yBaHHt Ha

ouroni uyrr,ruroKycHllx rocri,4oeuocrefi, aua:ris noliuopSi:tvry AoBXI{H

$parlreurir resorr,ruoi PHK, olirouyxleorl'r4urafi $iurepnpuur,
pecrpurqifiulrfi aHani3 reHoMHoi,{HK.
53. Haseairu npI4KJIaan reHeruqHo :ylroueuoi crifirocri Ao

jaxBoproBaHL ra rnteroan iJ aerercqii.
54. Oxaparrepu:yftre npiouui saxeopronanu.fi ra veroAlr ixHroi

4iaruocruxr.r.
55. feuertrqnufi nacnopr. Eruqui i npanoni npo6nelr'ru s N{eAl.rquifi

fer{eTr{ul.
56. [aitre 3afanbHy xapaKrepncrl{l(y MeroAaM i.qeutuQiKauii oco6u B

CME.
57. Oxapaxrepssyfire niAxo.4lr ao iaenru$ixauii oco6lt 3a 3pa3KoM

BOIOCCT ra KICTOK.

58. Aafire 3aranbHy xapaKTepl4crl'IKy rueroaarrl NGS'
59. Haseairr [pI.rKnaAI4 rlpaKrlrtlHoro :acrocynauru NGS.

60. MirpoPHK ar 6ionaprepu xapAionacrylrpHl'lx 3axBopIoBaHb'

61. Meroau aiarHocrl4Kl4 PHKosux 3axBoploBaHb.

62. Potn' uirpoPHK y 3axBoploBaHHtx JIIoAITHIi' crrpuqvHeHl{x

nipycanu ra uirpooprani:uaurl (na npurna4i ry6epr<yirro:y)'
63. flplrnqlrnu nepcoualisoeauoi MeaI{III4HII. llepcnexruntl iT

BrrKopt4cTaHH{.

64. 3acrocynanna irrlyrionorivnux upznqlrlin B IITBITAKITx recrax (Ha

npux,ra4i recry na nariruicrr, ua Covid- 19, HapKorI4KIr (SNIPER).

65. Oxapaxrepli:yfire ponb enireuernqHl4x luis y po3BI4rKy

3axBoprcBaHb nIoaI{HIr.
66. Oxapaxrepl43yfi Te Meroau aua-ni:y enireuerflq;lHx MapKepiB.

67. Oxaparrepn:yftre .rnr.rqe reHoMHoro iunplrurnnry. HaeeAirr

nprrKJraal{.

68. Oxaparreplrsyftre IueroAla an-s iaeHru$iraqir r'airpo6ulrx nonylrqifi
3 MerafeHoMy nro4uult ra i'i npaKTI4rIHe 3acrocyBaxH.s.

69. K:raclrQixauir in$exqifiulrx :axBoploBaHb.

70. fliaxo.qu ao giaruocrurra ripyurux i 6arrepifiHux 3axBopIoBaHI'.

7l . Mero.utt .qiarsocturr.r HIIX



12.
'73.

1A

Bionorivni pusnrlt ra xplmepii iiHroro oqiHlosaHHq.

Crparerii :Hr.rxeHxr 6ioprarrrie.
PieHi 6iorori.{uoi 6e3fl eKli.

Onurynanxq

TabrIllqq I
CxeMa Kypcy <Mo,rer' HA OCTIIKD)

TuxA
EHL

Teva raHsrs (nepen ix nurasu)
@opua 4irmnocri

ta o6csr roAr.ru

Ilnnarrrona

rireparypa / pecypc

AN' BIIKOHAHHJI

saBAaur (sa

norpe6u)

Tepnitt
BfiKOHAHH'

Mo4y,rr 1. Bcryn lo Mo.[exy,rqpHoi aiaruocruxu ra nigroronr<a :parrin

Bcryn. Ilpe4uer i
3aBAaHHq Mo,remy,rflpuoi
aiarnocruxu (MD.
Bu:navennr, icropir
po3Br4rKy, ponb y cyvacniii
uealruuni ra 6iorexuo:rorii.

Tunu ycrraaKyBaHB
3axBoproBaHb JrrcA[Hrr..

llpeuaramna MoneKynrpHa
.{iarnocruxa gaxBoproBaHb

Jlexqii-4ro4,npaxr.
3aHrrrr - 2 roa,
cauocriitua po6ora - 16

TOA

1 rraxAess

2 Jla6oparopin
vo,rercy.rnpHoi aiarsoctn xr.
TexHirca 6esuex . Bruoru -uo

npalriuenr, o6ra.quanHq ra
opraHl3arllr
npoqecy.

po6ouoro

3a6e'lne,re H H q t{ crorr4,
:ano6iraHn.r KoHrauisaqii.

llpeaHa.rirlrvuufi eran.
BuginenHs nyr.neiHonux
Kr{cJror. Tunlr 6iororiqurx
:pa,:rcis (rcpoe. 6ionranr.
Ma3Krr, piauuu).Meroau
wrairenn.s AHK ra PHK
(Qeuorr-uopo(popi'aua
ercrparqi.r, cop6rlifiui
lrero4z). Kinrxicua ra sxicua
ouiHra euaireHux HK.

Jler<qii-4ro4,nparr.
3al{rrrr - 4 roa,
car,rocrifiua po6ora - 16 roA

l ruxcAenr

Moay,rr 2. MeroAlr anrn.nir[ixauii, auani:y ra iAenruQixaqii uyr,reiuonux xuc,ror

3 Ilutonenerlrvuufi aHa"'ris

MeroA napiorrnynannr.
flpnrorysarur veraSa:uoi
nracru Hr{r4. Pyrzuue i
aurbeoeuuiiiue dao6ysaHHs

Tlcwrrii - 4 rnn

3arllrrfl - 4 roA,
calrocriiiua po6ora - 16 roa 1 rnN.qeur



xpoMocoM. 3anlic rapioruny
sriano cucreN.Iri ISCN.

fi6puausauifiHi rrreroAu.
llpnuuunn ri6pu4tz'lauii.
6ror-anani: (Cay:epn,
Hopsepu, Becrepn).

FISH (O,ryopecueHrHa lll
situ rilpuluzulir) ra CISH.

Texuoaorii rrrirpovnnir
(nrirponarpuqr).

flpttHqunu, "rLnir4,

3acrocyBaHHf, y
npo$inronanui ercnpecii renin
ra reuorfinygaHgi.

4 Iloriuepa:ua,'raHIIrcroBa
peamuia. flpuuunnu tlJIP.
KOMIIOHeHTI4, eTaIIU

repMourlKny. 3eoporHa
rpaucrcpnnuir ra nIP ri
3BOpOTHOTO rpaHcKpfiflqlelo
(Rr-PCR). Hecr-|IJIP,
nynrrlrnnercua IIJIP.

IIJIP y pea.rsnolry vaci
(qPCR), flpraHuunn Aerercuii:

Snyopecueurui 3oHrI.I
(TaqMan) ra 6apnuIExn
(SYBR Green). Kirsxicunfi
auali: (a6corrcrna ra
giAnocra rimr<icua oqiura).

Ana,rixpurux TIJIaBJIeHH.f,

(Mehing Curve Analysis).
Innri i:orepuiuni nreroan

anrn,rirpixaqii'. LAMP (Loop-
mediated isothermal
amplification), NASBA
yN ucl e i c A ci d Seque nce - Based
Amplification).

Jlerqii-4ro4,nparr.
3aHrrr.{ - 4 fon,
carraocrifiua po6ora - 16 roa

I rr4xAeH6

5 Cerceerrynannr
HyKfleiHoBux KHcJror.

KraclrqHe ceKBeHyBiurHs 3a

Cenrepou (Sanger

Sequencing). OcHosa
ceKBeHyBaHHr HOBO|O

nor<oriuuq Q\trGS): npuuqunu,
nrarQopuu, 3acrocyBaHHt.
E,rerrpo{ope: Ta

xpolrarorpaQin. fe:rl-
enerrpo$opes (arapo:ttltft,
rIoriaxplrraMiAHlail).

Jlerqii-2ro4,npaxr.
3aHATrs. - 2 roA,
caruocriftua po6ora - 8 roA

1 ruNAens



Kaniupuuii ererrpotpopes,
ftorc ponb y ceKBeHyBaHHi Ta

6parrtrenrnorr.ry aHa,rigi.

6 ImyuoQepueurnufi
aHa,rir. flpuHunnr IOA
Mono- i noriK:rou&'rlHi
anurrira. fyuauispnaHi
AHTIITIJIA.

,rlexqii - 2 roa, npaxr.
3aH.{TTr - 2 roA:
calrocrifiua po6ora - 8 roa I rzxaenl

Mogy.nr 3. 3acrocynauuq Morenyr'rflpHoiAiarnocrurcrl

7 MI y aiarnocrlrui
inQexqiftnux 3axBoprcBaHr,

.{iaruocrnra 6arrepia,rrunx,
nipycurx, rpa6KoBnx ra
napa3 rapHrx iuSercuifi
(riruricHa oqiura nipycuoro
HaBaHruDr{eHHr, iaeHrnSiraqis
naroreuin).

Bugnaqenns
peszcrenruocri .qo

aHrrr6iornxis (volery:upur
uapr<eDu).

Ileruii-2ro4,npaxr.
3aE T'r.f, - 4 rol:
canocrifina po6ora - 8 roA

I ruNAesl

6 MA cnaAKoBI{x
3axBoprcBaH6 Ta

r[apuaxorenerr,rxa,
BlrrsreHHs roqKoBrrx
ruyraqifi, Aeireqift, iucepuift.

fliarnocrura MoHoreHHvx
(Myronicqr{aos, OKY) ra
xpoMocoMHux naro:roriii.

flepcoua,risonana
ME,4IIIII4HA TA BII3HAqEHH'

noninoptf i:lrin, uo
B[rr4Bator6 Ha uera6oli:u
:rixie.

Jlexqii-2ro4,npaxr.
3arllrrfl. - 2 roa,
carvrocrifina po6ora - SroA

1rzNAenr

9 Onxoreuerurca ra
MoJeKyrqpHa aiarrrocrurca
pany, Buguaqeuus
coMarrrrrH rrx rryraqifi, reuulrx
nepe6yAon.

.{iarnocurra
oHxoruaprepin, uoniropltrr
v iu ir'la,r rsoi :arur.urcoeoT
xsoDo6ra.

Jlerqii-2ro4,rparr.
3aHfl't'tt - 2 foa,
car'.rocrifir:a pobora - 8 roA

I ulx.4ess

10 Morercy,rnpno-reHeru.rHi
roc,rirxenuq B

rpulriua,ricrraqi ra
igeHrrQiRaqii oco6r.

AHa:ris STR-rorycis

Jlexqii-4ro4,npaxr.
3aHflTrfl. - 4 foa,
cavocriiiua po6ora - 16 roA 1 ruxAenr
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(KoporKr4x TaHAeMHI{x

noBropiB), AgK-
rpo(biffoBaHHt.

Ienna repauir. Cracrerraa

CRISPR-cas9. Bioerltqui
nI4TaHHr lroneryuPuoi
.uiarnocrrzxu.

"floroAxeno"

f orosa MeroALIqHoi paAI'I

6iorori.rHoro $arynrtery

ira.nifi |OIIIIAPEHKO

MW'LO 2025 p.

fapanr OIIII

Birrop @EAOPEHKO

,, ,{ ,, 01 ,1rt r.

11


