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1. 3arajabHa indopmanis

Ha3ga nucuuniinu ModnexyssipHa 0ioJoris
Buxaanau (-i) baitsx Mapis MuxaitniBHa
KonTakTHi aHi Temn.: 0985046959(Mm00.), 0342596171 (po0.),

E-mails: maria.bayliak@pnu.edu.ua; bayliak@ukr.net
Anpeca: ayn. 606, 6-Tuii moBepx, Kopmyc (hakyibTeTy
npuponuux Hayk I[IHY im. Bacuns Credanuka, Byl
lanmuneka, 201, M. IBaHo-DpaHKIBCHK

dopmMaT TMCHHUILTIHI ounuii (0ffline), 3aounwuii

O0csr AMCHUILIIHA 3 kpenutn, 90 rox

Mocunanns Ha caiit/www.d-learn.pu.if.ua

JUCTAHIIHHOr0 HABYAHHSA

KouncyabTamii @opmam Koucynbmayil: OYHI I1HAWBITyambHI Ta TPYMOBI

KOHCYJIbTalii y po0odi rouHH, iHAWBIAyallbHI Yepe3 e-Mein Ta
OHJIaWH-KOHCYJbTAIIi].

Poboui 200unu ANOCTYIHI JUIA CTYJEHTIB, SIKi MAlOTh OyAb-iKi
MUTaHHs, TIOB’S3aHI 3 KypcoOM: TOTPEOYIOTh MOJAIBIIOTO
YTOYHEHHS a00 PO3’CHEHHS TOHATh, MPEACTABICHUX Ha JISKIIIi,
noTpeOyIOTh IOMOMOIY IPY BUKOHAHHI JOMAIIHBOIO 3aBIAHHS
YM IHIIUX NPaKTUYHUX [UTaHb, MOB’SA3aHUX 3 KypcoM; OyiH
BiZICYTHI 3 TOBa)XHUX NPUYUH HA 3aHATTAX 1 MOTPeOyrOTh
BiZIpaIIOBaHHSl YH PO3’SCHEHHS TMPOMYIICEHOTO MaTepiaiy.
SIkmio  cTyseHTH He 3nanM  ek3ameH (abo He OTpHMalH
JOCTAaTHIO KUIBKICTh OamiB UIsl JIOMYCKY A0 €K3aMEHy), iM
HACTIHHO  PEKOMEHAYEThCS  TOBTOPHO  TpaIfoBaTd 3
HE3pO3YMITMMH THTAaHHSAMH, a TOTIM OOroBOpIOBATH IIi
MIUTAHHS 3 BUKJIA1a4eM.

lopuan noctymuocti Buknanayda (baitnsk M.M.) ans cTyneHTiB
BH3HAYAIOTHCS HMOTO pO3KIANOM. 3a3BHYaid, 1€ BIBTOPOK —
yeTBep, 3 10.00 no 16.00.

Enexmponne nucmysants ma OHAQUH-CRINKY8AHHS: OUIKYETHCS,
0 CTYACHTH MalTh JOCTYIl JIO €-Meijly i Yacto Horo
nepeBipsroTe.  Bcei  matepianmm  Kypcy (KOHCHEKT —JIKIIii,
enekTpoHHi Bepcii kuur ta pdf dopmatu HaykoBuX cTarei,
JIOJIATKOBI METOJIUYHI MaTepiaiH, JIIHKA 0 KOPHUCHUX PECypCiB)
OyzayTb HaJCHJIATHCS CTyIeHTaM uepe3 e-Mein. Uepes e-mei
TAaKOXX MOXKHA Y3TO[KYBaTH TOJMHM KOHCYJbTAlill 4M
HE3pO3yMiJli MUTaHHS. TakoX MOXJIMBE BHUPIMICHHS POOOYHX
MOMEHTIB 4yepe3 crinkyBanus y Facebook messenger.

2. AHOTAaNifA 10 Kypcy

Momnekynsipaa GioJiorist — e po3ain OioJyorii, sikuii BUBYae (PyHKI[IOHYBaHHS KMBHUX OpraHi3MiB depes
NpU3My XIMIYHOI CTPYKTypH MOJIEKYJ, IO BXOAATH JO CKIIQJy Oprafi3miB. Bci kuBi opranizmMu
noOyIoBaHi 3 HEXKMBHX XIMIYHMX PEUOBHH. SIK 1 3aBISKM 4OMY BCi IIi PEYOBHHHU Pa3OM 3JIaro/pKEHO
(GYHKIIIOHYIOTh Y JKUBOMY OpTaHi3Mi i TaKMM YHMHOM 3a0e3MeUyIOTh «OKUBUH CTaH» Ta BiJITBOPEHHS
opraniamy? Slka mOTy)KHa, peryidiiiHa CHUCTeMa Ji€ B LbOMY BHUMNaAKy? Sk y 0araTOKIITHHHHX
OpraHiaMiB 3 OfHi€i 3UroTH (QOpMyeThCs Tak Oarato BUAIB KITHH? SK BigOyBaeTbcs PO3BHTOK
OpraHiaMy, fIK BiH aJanTyeTbCsl JO YMOB CEpEJOBHUINA, i YOMY MM CTapieMo Ta xBopiemo? Sk mpaitoe
JIHK, sika € cxoBuiieM reHeTuaHol iHpopmarii? Sk nepegaerbes 1 iHdopMallis i ik BOHa peatizyeTbes?
SK mpalioloTh perynaropHi cucremu? SKuil 3B’S30K MK TeHOM 1 OUIKOM, T€HOTHIIOM (CYKYIHICTIO
reHiB) Ta peHOoTUNOM (CYKYyNHICTIO OiNKiB) opranizmy? J[o SIKMX HAcCHigKiB MPHU3BOASTH MOPYIIEHHS Y
perynsTopHux cuctemax Ta crpykrypi JJHK? I came Ha 1 3anmutaHHs UIyKae BIAMOBIAI MOJIEKYISpHA
Oiosioris. 1o » 10 KOMITOHEHTIB, sIKi BXOAATh y 110 cuctemy, — JIHK, PHK, Oinku, To BCi BOHM MaroTh
CBOIO CTPYKTYpY, fKa € Jy)Ke JUHAMIYHOIO 1 3aJIe)KUTh BiA iX B3aemonii. s BUBUEHHSA CTPYKTYpH,
¢byHKUIA Ta B3aeMonii MiK OlOMOJEKyJaMH BUKOPHCTOBYIOTHCS SIK (i3MKO-XiMiyHI Ta OioxiMiyHi
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(enmexktpodopes, ONOTIHT) METOAM IOCHIKEHHS, TaK cCrHenudiuyHi MOJCKYyJISIpPHO-0I0JIOTIYHI TEXHIKA
(meton JIHK-mikpouumis, I1JIP, Texnomoris pexomOinataux JHK Ttomo). Takum uwmHOM, y XOmi
BUBYCHHS MOJIEKYJISIpHOI OioJiorii BW Ji3HaeTech MpPO CTPYKTYpPY TeHIiB Ta iX (YHKUil, MeXaHi3MH
peryssinii akTUBHOCTI T'€HIB Ta METOAH, SIKi BAKOPUCTOBYIOTHCS IS BUBYCHHS IUX MTUTAHb.

3. MeTa Ta mijai kypey

Mera: naté mornuOieHi 3HAHHS MPO CTPYKTYpY Ta (YHKII TeHEeTHWYHOTO Marepialy Ta MeXaHi3MHu
perymsmii excrpecii I'eHiB y THPOKapioTiB Ta €yKapioTiB; O3HAHOMUTH 3 OCHOBHUMH MOJIEKYJISPHO-
OilomoriyHUMHU TexHiKaMH (METOAaMH BUBYECHHS CTPYKTYPH 1 PYHKIIA HYKIETHOBUX KHCIIOT Ta OLTKIB Ta
METOJaMH TeHHOI 1HKeHepii).

3aBmaHHsI: JaTH YSBICHHS NPO CTPYKTYpY Ta METOAM BHUBYEHHS CTPYKTYpH HYKJICTHOBHX KHCIIOT,
XpoMOCOM Ta OiKiB; JaTH MOMNIMONEHI 3HAHHS MPO MEXaHi3MM Tepeladi Ta peajizamii TeHeTHYHOI
inpopmarii (perutikarist JTHK, TpaHCKpHMIlisi, MpOIECHHT, TpaHCsALis, Mmytarii, pemapamis JTHK);
O3HAWOMHUTH CTYICHTIB 3 CYy4YacCHHMHU YSBICHHAMH NP0 MEXaHi3MM peryJssimii ekcmpecii TeHiB Ha
JOTPAaHCKPUIIIHOMY (eIireHeTHYHOMY) piBHI, Ha eTamax TPaHCKPHIILii, MOCTTPaHCKPUIIIIMHUX 3MiH
PHK, tpancnsmii Ta mocTTpaHciamiianX Moaudikariii OiyKiB; 03HAHOMHTH 3 KIIFOYOBHMH MOJIEKYJISIPHO-
TeHeTHYHIMH MeXaHi3MaMH, SKi OepyTh y4acTh y peryismii pPO3BHTKY Ta CTapiHHA OpraHi3My, y
ajanTarii >KHBUX OPraHi3MiB JIO0 Ail HECHPHUSTIUBUX YMHHUKIB JOBKIJUIA Ta 3MiH Xap4yOBOTO PAaIliOHY;
JaTH CTyJIeHTaM TEOPETUYHI OCHOBM OCHOBHHX METOJIB, SIKUMH OIEPY€E CydacHa MOJEKYJIsipHa Oi0yoris
JUISL BUPIMICHHS BXIIMBUX TEOPETHYHUX 3aBJaHb TaKHX, K PO3IMU(PYBAHHS T€HOMY Ta BCTAHOBIICHHS
NOJIOHOCTI MK TEHOMaMH Pi3HHX OpraHi3MiB, BUSBIICHHsS CHAaJKOBUX NaToNOrii Ta iH(ekumiiHux
3aXBOPIOBaHb, BHMBYEHHS EKCIpeCii TeHIB Ha pI3HUX pIiBHAX pearizamii reHeTmyHoi iHdopmarii, Ta
NPaKTHYHUX 3aBAaHb — peJaryBaHHS T'€HOMY JUIS KOPEKILii CIaAKOBUX IOpPYIIEHb Ta CTBOPEHHS
TeHEeTHYHO MOJTN(IKOBAHUX OPTaHi3MIB 3 KOPUCHUMH JJIS JTFOAWHHU BIACTUBOCTIMHU

4. Pe3ysibTaT HaBYaHHSA (KOMIIETEHTHOCTI)

- PO3YMIHHS OCHOBHHMX 3aBJIaHb Ta HANpPSAMKIB Cy4acHOI MOJEKYJSpHOI Oiororii, ii B3a€MO3B’sI3Ky 3
IHIITUMH O10J0TTYHUMH TUCIUILIIHAMU, O10TEXHOJIOTIEI0 Ta MEIUIIMHOIO,
- BoJIOZIiHHS 0a30BMMH 3HAHHAMH TIpo: ximiuny cTpykTypy JHK, PHK Ta 6inkiB; mpocTOpoBy CTPYKTYpYy
XpOMOCOM; MEXaHi3M peruTikamii y MpoKapioTiB, €yKapioTiB Ta BipyciB; CTPYKTYpHO-(YHKIIOHAIBHY
Oprafizalfifo Ta JIOKami3alil0 TeHEeTHYHOTO MaTepialy y IPOKapioTiB Ta eyKapioTiB; pPeryiasTOpHi
€JIEMEHTH TeHIB; MEXaHi3MH TPAaHCKPHIIIII Ta TpaHCIALI{, piBHI, HA SKUX 3MIHCHIOETHCS PETYIISALIS
eKcrmpecii TeHiB: eMIreHeTWYHWH, TPAHCKPUMNMIWHUKA (MMO3UTUBHUKM 1 HETaTUBHUA KOHTPOIb B
MPOKApIOTiB, pEryNAIis 3a YYacTi OUIKIB pEeryNaTopiB TPaHCKPHIIIii,), MOCTPAHCKPHUIIIiIHHHUIHA
(mponiecunr mpo-mMPHK, nmerpamamiss PHK), TpaHcnsamiiiamii, nocTpaHCHSmiHHANA (KOBaJleHTHA
Moau(ikarlisi, aKTUBAIlisl Ta 1HriOyBaHHs OIJKIB); OCHOBHI METOJIM BHUIUICHHS (TeIb-elEKTPOdope3)
HYKJIETHOBUX KHUCIIOT Ta aHaJi3y ekcripecii reHiB Ha piBHI TpaHckpumuii (IIJIP, Bukopucranus JJHK-
MIKpOUYHIIIB Ta iHTIOITOPIB TpaHCKpWIii), TpaHchsAmii (emexTpodope3 Ta IMYHOIOOJOTIHT,
BUKOPHUCTAHHS iHTIOITOPIB TPaHCIAIIT), TOCTTPAHCIAIIHHUX Moaudikamiil (BU3HAYEHHS aKTHBHOCTI
OITKOBMX TMPOJYKTIB); METOAM CTBOPEHHS 1 KJOHyBaHHsS pekomOiHanTHux JIHK 3 BUKOpHcTaHHAM
T€HEeTHYHHUX BEKTOPIB; MOHATTS OIMEPOHY 1 PETYIIOHY, (haKTOPiB TPAHCKPHIIIIT, TPUKIAJA Ta MEXaHI3MHU
peryJiiii Ha piBHI ONIEPOHIB Ta PEryJIOHIB, MOJICKYJIIPHO-010JI0T1UHI 0COOIUBOCTI BIJIIIOBI/II OPraHi3MiB
Ha HECHPUATIWBI YMHHHUKH (TilTOKCis, OKCHJIATUBHHUHA CTpPEC, Jlisi TOKCHUKAHTIB TOINO): CHTHAJbHI
MOJIEKYJIA Ta OUTKA-CEHCOpPH, OUIKU-PETYIATOPH BIAIIOBIAI Ta TeHH-MIIIEHi; MOJEKYISIPHI MEXaHI3MH
perynsanii KIITHHHOTO IMKIY, CTapiHHS Ta arolTo3y; OCOONWBOCTI (DYHKIIOHYBaHHS HYTpi€HT-
YYTJIMBUX CUTHAJIBHUX NUIAXIB; THUIM MyTamii, (i3udHi, XiMiuHi Ta OIOJOriYHI YMHHUKH, SIKi
CIIPUYUHSIIOTh MyTamii; MyTamii $SK TIIOMHJIKA peIUIiKallii; TOYKOBI MyTarlii, BHITAJKOBUH Ta
copsiMmoBaHuil Mytarene3; tunm penapauii JHK (pemapamisi BupizaHHSIM a30THCHOI OCHOBU a0o
HYKJICOTH]Ly, penapariisi Ipy perutikaiiii, mpsiMe BiIHOBJICHHS TIOIIKO/IXKEHB).
3JIATHICTH TOSICHUTH, SIK Oy/I0Ba Ta XiMisi HYKJIETHOBUX KHCIIOT CITiBBITHOCSITHCS 31 CBOIMH (DYHKIIiSIMH,
IXHBOIO BIJHOCHOIO CTaOIIBHICTIO Ta IXHHOIO B3a€EMOIIEIO 3 OLIKAMU;
-3/IaTHICTh ONHUCATH (PYHKIIOHAILHY B3aEMOJIiI0 MPOIIECIB IIEHTPAILHOI JOTMH MOJICKYJIIpHOT Oi00rii Ha
OCHOBI B32€MO3B’SI3KY MXK CTPYKTYPOIO MaKpOMOJIEKYJT Ta TeHETHIYHUMH MEXaHi3MaMHU;
-3IaTHICTh PO3IIM(POBYBATH T€HETUYHUH KOA Ta BHU3HAYUTH IOCITIJOBHICTH aMiHOKMCIOT y OiNKy Ha
OCHOBI 1aHuX 31 cTpykTypu MPHK;
- PpO3YMiHHS TPHHIWIIB YCNAJKyBaHHS T'€HETHYHOTO Marepialy, BiIMIHHOCTEW Y peIUTiKamii Ta
TPaHCKPUMIIii Y IPOKapiOTiB Ta €yKapioTiB;
- 37JaTHICTh MOSICHUTH NPUYMHU BUHUKHEHHA nokomkens y JJHK;
-3JIATHICTh HA KOHKPETHUX MPUKJIA/IaX IOSICHATU MeXaHi3Mu (PeHOTHUIIOBOT MIHIIMBOCTI MIPU 3MiHI YMOB,




- 3JaTHICTh OMHUCATH, SIK BiAOyBAa€ThCS PETYJISLis BIANOBIAI («BKJIIOYEHHS TEHIB») OpraHi3My Ha Mio
30BHIIIHIX YAHHUKIB,

- 3HAHHS TpaBUJI TEXHIKHU Oe3meku y Taboparopisix, e mpaiiooTs 3 JJHK Ta bionoriunnm marepianom;

3JATHICTh aHANi3yBaTW HAyKOBi CTaTTi, SKi BHKOPUCTOBYIOTH MOJEKYIISIPHO-010JIOTiUHI TeXHiKHM abo

JIOCTIKYIOTh TIEBHI MMUTAHHS MOJEKYIISIpHOI 0101011

- 3/IATHICTH 371ICHIOBATH CaMOCTIHHUII MONIIYK HOBOI iH(opMaIlii 3a 1omoMororo Mepexi [arepHer;

(opMyBaTH BIacHY TOUKY 30pY BiIHOCHO JUCKYCIHUX MUTaHb MOJEKYISPHOI G10IO0Tii;

MPOEKTYBAaTH Ta aHANi3yBaTH pe3yJIbTaTH JOCIiIKEHb, SIKi MAIOTh Ha METi 3’CyBaHHs IIEBHUX acCIEKTiB

ekcripecii reiB Ta (yHKIIi# O1IKiB;

migOupaTH ajekBaTHI METOAM AJsl aHali3y eKCHpecii reHiB Ha pi3HUX piBHAX peaiizalii reHeTH4HOT
iH(popMaii;

XapaKTepH3yBaTH PiBEHb EKCIIpecii reHiB, 0a3yrounchk Ha HaHux KiabkicHOi [1JIP y peamsHOMY Haci Ta

BukopuctanHi JJHK-mikpouunis, iMmyHOOIOTIHTY;

uainsta JHK, npoBoautu enexrpodopes JJHK i Ginkis;

3MIMCHIOBATH TEHETUYHY TpaHC(hOpPMAIliI0 MPOKapioTiB; MPOBOAWTH iAeHTH)IKAII0 PEeKOMOIHAHTHUX

KJIOHIB 0aKTepii MUITXOM TIOCIBY Ha CEJIEKTHBHI CEPEOBHIIA,

BMiHHS JOHOCHUTH JO IIHUPOKOrO Koja oci0 iHdopmamiro mpo Te, sIK BiIOYBAE€ThCS YCHaIKyBaHHS

TEHETHYHOTO MaTepiany i1 SK HpalioloTh T'eHW; YOMY BHHHKalOTh nomkommkenHs y JHK 1 gk npomy

MO>KHA 3aI100IrTH;

- 3JaTHICTh 3HAXOJWUTU HOBY I1H(OPMAIIO MO0 JIOCIIIPKCHb MOJCKYJIIPHUX OCHOB OlOJIOTIYHHX
MPOIIECIB, PO3POOKM HOBHUX METOIB JUIs aHai3y €KCIpecii TeHiB, JJIS JIarHOCTUKH Ta KOPEKIIil
CITaJIKOBHX ITOPYIICHE;

- BMiHHS BUKOPHCTOBYBaTH HaOyTi 3HaHHA y TpodeciiHii ramysi.

5. Opranizauisi HABYaHHS Kypcy

OO6csr Kypey
Bun zangarrs 3arajibHa KiJIbKiCTh TOAUH
Jlekuii 16 (nenna popma)/ 4 (3aouna Gopma)
CeMiHApChKIi 3aHATTS / IPaKTHYHI / JaOOpaTOpHi 18(nenna dpopma)/ 4 (3aouna popma)
caMocCTiiiHa poboTa 56 (nenna ¢opma)/ 82 (3aouna popma)
O3Haku Kypcy
: . Kypc O60B’s13k0BWHiA /
Cemectp CremnianbHICTh . . 9
(pik HaBYaHHS) BUOIPKOBUI
7 091 «biosoris» 4 OO00B’13K0BUI
OIl JIaboparopHa
IarHOCTHKA O10JIOTIYHUX
CUCTEM
TemaTtuka Kypcy
Tema, man dopma Jliteparypa 3aBaaHHs, TOJT Bara Tepmin
3aHATTA (nmst mennoi popmu) | OMIHKKA | BUKOHAHHS
(st meHHOT (s meHHO1
opmm) hopmn)
Tema. Beryn no Jlexuist Nel [1-7] 1. O3HalioMUTHCE 3 1. 1-i1 Tk neHs
MOJIEKYJIIPHOT , IaTepuer- | marepianom yekmiii | 5 OarniB HaBYaHHSA
oioJtoril pecypcu ta | a0 3aHATTS — 1 rog. 2. 1-i Tk neHp
BiZIcO 2. IloBTOpUTH 3 KYypCY)| HABYaHHS
610x1iMiT «Peruikaris. 3. 2-11 TMXKIEHD
TpaHcKpuLis. HaBYaHHS
Tpaucnsmis» - 1 ron
3. 3akpinutu
JICKIIAHUI MaTepia
Ta 03HAOMUTHCH 3
JI0IaTKOBUM
MaTepiajioM 3a TEMOIO
—1lrox
2=3 200.
Tema. JIHK: Jlexuist No2 [1-7] 1. OzHaiiomutuch 3 | 5 06amB | 1. 2-1 TUXKIEHD




CTPYKTypa Ta IaTepuer- | marepiajom JeKuii HaBYAHHSA
GbyHKIT pecypcu Ta | A0 3aHATTS — 1 TO. 2. 2-ii THXKJCHD
BiZIcO 2. [loBToputH 3 HaBYAHHSA
Tewma. Cunre3z IHK Kypcy Oioximii 3. 3-i TXICHD
«XIMIYHA CTPYKTypa HaBYaHHSA
HYKJIETHOBHX KHUCJIOT.
Perutikamisn»y — 1 rox
3. 3akpinutu
JEKIIHHIN MaTepian
Ta O3HAHOMUTHCH 3
JIOJAaTKOBUM
MarepiaioM 3a
Temoro — 1 rox
2=3 200.
Crpykrypa [IpaxTiune [1-7] 1. OmparroBaTtu 5 6aniB | 1. 2-ii TWXKIEHD
HYKJIETHOBUX 3aHATTS Nel InTepuer- nekiii NeNel-2 HaBYaHHS
KHACJIIOT. MeTomu pecypcu Ta 1ron 2. 2-11 THXKIEHD
Buainenns JJHK Bigeo 2. [ToTopuUTH 3 HaBYaHH
Kypcy Oioximii
«XiMidHa CTPYKTypa
HYKJIETHOBUX KHUCIIOT.
I'ens-enexTpodopes.
—1lron
2=2 200
Jlexiis Ne3 [1-7, 13,19, | 1. O3uaiiomutuch 3 | 5 GamiB | 1. 3-if TIOKIEHD
Tema. Tpanckpumiist 20] MaTepiajJoM JIeKIIii HaBYAHHSA
Ta TPAHCIIALIA. Iatepuer- | mo 3amsarTsa — 1 rog. 2. 3-ii TIKICHD
pecypcu Ta 2. [ToBTropuTH 3 HaBYaHHS
Tewma. Peryssmist Bizteo Kypcy 6ioximii 3. 4-1i TIKICHD
eKcIIpecii TeHiB: «Tpanckpurtis. HaBYAHHSA
3arajibHi ysIBIICHHS Tpaucsiis» — 2 ToJ
3. 3akpinutu
TEKIIHHUI MaTepian
Ta 03HAHOMUTHCS 3
JOJATKOBUM
MaTepiajaoM 3a
TemMoro — 1 rox
2=4 200.
Perutikanis JJHK. [pakTuune [1-7] 1. OmparroBaTti 5 6aniB | 1. 4-if THKIEHD
3aHATTSI No2 InTepuer- sekiiro Ne2 - 2 ron HaBYaHHS
pecypcu Ta 2. CaMocCTIiitHO 2. 4-uii TKICHD
Bigeo OTIpAIIOBATH HaBYaHHS
nutanHs «DepMeHTH
perutikamii». — 1 rog
2=3 200
Tema. Peryssiist JlexmistNe4  |[1-5, 8-14, 16,| 1. Osuaiiomutuch 3 | 5 6amie | 1. 4-if THXKIEHB
eKcrpecii reHis: 19, 20] MaTepiagoM JeKLin HaBYaHHA
PIBEHb TPaHCKPHUTIIIIT IaTepuer- | mo 3amsarTs — 1 rog. 2. 5-i THXICHD
Ta TPAHCIISIIT pecypcu Ta 2. 3akpinuTu HaBYaHHS
BIJIEO JEKIIHHUI MaTepian 3. 5-11 Tk IIEeHb
Ta O3HAHOMHTHCS 3 HaBYAHHA

JOJIATKOBUM
MarepiajioM 3a
TEMOIO — 1 rox

3. Buxkonatu

3aBJIaHHS JIO

caMocTiiiHOi poboTH




—-2ron
2=4 200.

Perymsimist excripecii | Ilpaktuune | [1-5, 8-14, 16, | 1. IToBroputu nekuii | 5 6amis | 1. 4-if THxICHD
TCHIB Ha piBHI 3aHATTS Ne3 19, 20] NeNe3-4 — 2 rog, HaBYaHHS
TPAHCKPHITIIIi. Iateprer- | 2. O3HaHOMHUTHUCH 3 2. 4-uii THKICHD
Mertoau pecypcu Ta JOJTATKOBUM HaBYaHHSA
IOCIIIKEHHS BiZ€o MarepiajioMm — 2 ToJ1
3. Buxkonatu
3aBIaHHS 10
caMOCTIitHO1 poOoTH
—1rox
2=5 200.
Tema. Peryssitis JlexrristNeS [1-5, 15-16] | 1. OsuaitomuTrck 3 | 5 06amie | 1. 5-if THKIEHD
eKcrpecii reHiB y IaTepuer- | marepiajom JeKmii HaBYaHHA
OaxTepiii Ta pecypcu Ta | J0 3aHATTS — 2 TOJ. 2. 6-uii TIKICHD
eyKapioTiB: Bizeo 2. 3akpinuTa HaBYaHHS
KOHKPETHI JIEKIIHHIN MaTepian
NIPUKJIAN. Ta 03HAHOMUTHCH 3
JIOJTATKOBUM
Tewma. JlakTO3HHN MaTepiajoM 3a
OTICPOH. TEMOIO — 2 TOJ
2=4 200.
Tema. Tpancsiiist. [MpakTuune [1-6, 8-16] 1. CamocTiitHO 5 6aniB | 1. 6-if THXKIEHB
Metoau BuzHaueHHs | 3aHATTA Ned InTepuer- ONpAaLIOBaTH TEMY HaBYaHHS
KUTBKOCTI OLIKIB pecypcuTta | «TpaHcmsmis» — 2 2. 6-nit TIKICHD
(renb-enekTpodopes, BiZIcO roJ HaBYaHHS
IMyHOOIIOTIHT). 2. O3HalOMHUTHCH 3 3. 5-nit TIKCHD
JIOJTATKOBUM HaBYaHHSA
marepianoM — 1 rox
3. IloBTOpUTH 3
6ioximii meTonu
BU3HAYCHHSI O1JIKIB —
1 ron
2=4 200.
Tewma. Peryssimist JIek1istNe6 [9-13, 16-18] | 1. Osmaitomuruce 3 | 5 GamiB | 1. 7-if THKIOEHD
eKcrpecii reHiB: [HTepHeT- | MaTepianoMm JeKIii HaBYaHHSA
BIAIIOBiAbL HA IO pecypcu Ta | 10 3aHATTS — 2 TOJ. 2. 8-uil TIKIEHD
OKCHIaTUBHOTO BizIe0 2. 3akpinutu HaBYaHHSA
cTpecy y Oakrepiii Ta TeKIIMHNN MaTepial
JIPIKIDKIB Ta 03HAMOMMTHCS 3
JIOJTATKOBUM
MaTepiajaoM 3a
TEMOIO — 2 TOJ
2=4 200.
JlakTo3HWMIf Ta [IpakTiane [1-6] 1. [loBTOpuTH 5 6amiB | 1. 8-if THKIEHB
TpunTohaHOBUH 3aHATTA Ne5 IaTepneT- aexio 5 — 1 rog HABYaHHS
OIEpPOH y OaKTepii pecypcuta | 2. O3HaHOMHUTHUCH 3 2. 8-uii THKICHD
BiZIcO JOJAaTKOBUM HABYAHHSA
MaTtepianoM — 1 rox
2=2 200.
Binnosins Ha Air0 [pakTuune [8-18, 20] 1. [loBTOpHTH 10 6amiB | 1. 9-i1 TIOKIEHD
HECHPUATIMBUX 3aHATTA Neb Iarepuer- | nekuito Ne6 — 2 rox HABYaHHS
YUHHUKIB: pecypcuTa | 2. O3HaHOMHTHUCH 3 2. 9-mii THXKAEHB
MOJIEKYJISAPHI BiZI€O JIOTaTKOBUM HaBYaHHS
OCHOBH. Marepianom — 1 rox 3. 9-uit TWXKIEHD
MonexysipHi 3. Buxkonatu HABYaHHS

OCHOBH CTapiHHSA

3aBJaHHS 10




caMoCTiifHOi pobOTH
—1rog
2=4 200.
Tema. Perymsimist JlexisiNe7 [9-13, 16-18] | 1. Osmuatiomutuce 3 | 5 6amiB | 1. 9-i THKICHD
eKcrpecii TeHiB: IaTeprer- | MarepiajaoM JIEKITii HaBYaHHS
BIJIIIOB1/Ib Ha JIiFO pecypcu Ta | JI0 3aHATTS — 2 TOJI. 2. 10-# Tk IeHb
OKCHJIATHUBHOTO BiZIcO 2. 3akpinutu HaBYAHHSA
CTpECy y POCIIUH Ta TeKUiHNT MaTepia
TBapuH. Binmosias Ta 03HAHOMUTHCS 3
Ha TIMOKCIIO. JTOJTATKOBUM
MaTepianoM — 2 Tox
2=4 200.
MyrTariii: YUHHUKH, [IpakTuune [1-6] 1. IloBTOpHTH 2 6amu | 1. 10-i TIDKACHB
MeXaHi3MH Ta 3aHATTS Ne7 Iarepuer- | nmekuito Ne7 — 2 rox HaBYAHHSA
3HAUCHHS. pecypcu Tta | 2. O3HaHOMUTUCH 3 2. 10-# ik neHb
BiJIcO JOJIATKOBUM HaBYAHHS
marepianoM — 1 rox
2=3 200.
Tema. Monekymsipui | JlekiisNe8 [1-5] 1. O3naitomutrics 3 | 3 Gamu |1. 11-i TioKIeHb
OCHOBHU MyTareHesy. IaTepuer- | maTepianom JeKmin HaBYAHHSA
pecypcu Ta | 10 3aHATTS — 2 TOJ. 2. 12-# tTmxeHb
Tema. Penaparis BiZico 2. 3akpinutu HaBYaHHSA
JHK TEKIIHHUI MaTepian
Ta 03HAHOMUTHCH 3
JIOJaTKOBUM
Matepianom — 1 rox
2'=3 200.
3aranpHi npuHiunu | IlpakTuuHe [2-3] 1. Camocriiine 5 6aniB |1. 12-i TKOCHB
CTBOPEHHS T€HHO- 3aHATTS Ne§ [HTEepHEeT- |OmpaIfoBaHHS TEMU — HaBYAHHS
MOIM(DIKOBaHUX pecypcu Ta 2 ron 2. 12-# Tk neHs
Oprasi3mis. BiZI€O HaBYaHHS
[TincymkoBa [IpakTiane [1-7] 2. IlinroToBka n0 10 1. 13- THXIeHb
KOHTpOJIbHA poboTa | 3aHATTsS Ne§ [HTEepHET- | KOHTPOJIBHOT POOOTH HaBYAHHS
pecypcu Ta —4ron 2. 13-t Tk IeHb
Bigeo 2=4 200. HaBYaHHSA
CRISPR/Cas- Camocriiina [21] 1. Camocriitae 5 6aniB | 1. 14-i THKICHB
TEXHOJIOTisI pobora [HTEepHET- |OMpAIfOBAHHS TEMH — HaBYAHHS
pecypcu Ta 2 rox 2. 14-# ik ieHb
BiI€O 2=2 200 HABYAHHSA
6. Cucrema OlliHIOBAHHS KYPCY
3aranpHa cucrema oliHoBanHs |OliHIOBaHHS 3HaHb 1 BMiHb CTYJIEHTIB 3 Kypcy «MolekyispHa
Kypcy Oionoris» 3xiiicHIOeThes 32 100-0aMbHOIO MIKAIOK0 1 BKIIOYAE Y
ce0Oe TIOTOYHE OIIHIOBAHHS, MOAYJILHHI 1 CEMECTPOBHIA KOHTPOJIb.
Cemecmpoguii KoHmpo.ib TIPOBOAUTHCS y (hOpMi eK3aMeHy.
Mooynvruili kKoHmpoib BKIIIOYAE Y cebe:
1. IHomounuii xowmpons mnependadae OLIHIOBaHHS AaKTHBHOCTI
CTyICHTIB Ha JIEKI[SX Ta MPaKTHYHUX 3aHATTAX IPOTITOM
ceMecTpy.
2. TlincyMKOBY Koumpoavhy pobomy y KiHLI ceMecTpy, SKi
MPOBOJUTHCSA JUIA TEpEeBIpKM piBHS 3aCBOEHHS TEOPETUUHOTO
MaTepiany i IpaKTHYHUX HABUYOK CTYJICHTIB;
3. Koumpons camocmiiinoi pobomu 'y GpopMi YCHOTO OIUTYBAHHSI.
[Torounuii kKoHTpOIIb — 35 GastiB




Kontponbna pobdora — 10 6amni
Camocriifa podoTa —5 6amiB
Ex3amen — 50 6axiB

Bumoru 1o nucsMoBoi
(KOHTpOJIBHOT) pobOoTH

KonTtponbHi poO0OTH MOKYTh MPOBOJUTHCEH Y BUTIISAIL TECTIB 200
MUCbMOBOI poboTu. IlnceMoBa poOoTa BKIIOYAE 5 THTAaHB: 3
MMTaHHS 32 TEMaMH JIEKHIHHOTO Martepiamy i 2 TWTaHHS 3a
TEeMaMd TPAaKTUYHUX 3aHATh. KOJKHE MNHTaHHS OLIHIOETHCS
MaKCUMyM y 2 Oanu:

1) #KImIO BiANOBIAbL Ha NMHTAHHSA IOBHA, BOHA OIIHIOETECS B 2
Oanu;

2) KO BIAMOBIAb HEMOBHA, ajie BHUKIaAcHO Oinmbiie 1/3
rependadyeHoro MaTepiany, CTyIeHT oTpumye 1 Oa,

3) SAKImO BIANOBiAF HEMOBHA 1 CTAaHOBHTHL MeHmne 1/3
nepeadadeHoro Marepiany — cTyaeHT oTpumye 0 OaiB.

Bamu 3a koxHE mHTaHHSA AOAAOThCs. MakcMManbHa CymapHa
KUTBKICTh 0aliiB 3a muchbMoBy podoty — 10.

SIKIII0 KOHTPOJIBHA POOOTa TIPOBOIUTHCS Y (POPMI TECTYBaHHS, TO
MaKCHMaJIbHO BOHA TEX OIiHIOEThes ¥ 10 GaiiB. KinbkicTh Oanin
32 KOJKHE TECTOBE IMTAHHS 3aJIeKUTh BlJ KIJIBKOCTI Ta
CKJIaIHOCTI IUTaHb.

[TpakTH4Hi 3aHATTA

Ilomoune oyiniosanHs 3IIACHIOETBCS B  HAIIOHAIBHIA  (4-
OanbHil) mKami. Oyinio8anHs HAOYMUX 3HAHb, GMIHb | HABUUOK
CMyOeHmie npu NOMOYHOMY OYIHIOBAHHI 30IUCHIOIOMbCA 34
HACMynHUMU KpUmepisamu.

«Biominnoy («5») — piBeHb 3aCBOEHHS 3HaHb CTYACHTOM
BHCOKHH; CTYACHT A0OpEe BOJOJi€ JIEKIIHHAM MarepialioM, Mae
rOOKi 3HAaHHS Ta PO3yMIHHA THX NHTaHb, SKi BUHOCWJINCH Ha
CaMoCTiliHe BHBYCHHS; TOBHICTIO BHKOHYE IUIaH CaMOCTiHHOT
IiATOTOBKH, OTPAIlbOBYE TOATKOBY JITEpaTypy, BMi€ 3HAXOAUTH
HeoOXiHy  JiTepaTypy; TpOSBISE€ 3arajbHy OiOJOTIYHY
CPYAMIII0;, @Mic KPUTUYHO aHalli3yBaTH  IiJATOTOBJICHUH
Matepiaj, MPOMOHYBAaTH CBO€ OauyeHHs BUPIIICHHS OKPEMHUX
MUTaHb, 3HAXOJWTH BIANOBIAI HA CKJIAJHI HUTAHHSI IUIIXOM
iHTerpamii 3HaHb 3 PI3HUX OIOJOTIYHMX JUCUMUIUIIH Ta IHIIMX
JUCIMILIIH (axoBoi MiArOTOBKH.

«/[obpey («4») — piBeHb 3aCBOEHHS 3HAHb CTYJEHTOM JOCTaTHIH;
CTyIeHT Mo0pe BOJOJi€ INEeKIiHHUM MaTepiasioM, Mae 0a30Bi
3HaHHS 3 TUX MHUTaHb, IKi BAHOCWIIMCH Ha CAMOCTiliHE BUBYCHHS;
y JOCTaTHI Mipi BHKOHYE IUIAH CaMOCTIHHOiI MiATOTOBKH,
ONpalbOBYE  JIOJATKOBY JIITEPAaTypy; BHUSBIISE€ IOYAaTKOBI
3110HOCTI 10 HECTAHAAPTHOI'O BUPIILIICHHS 3aB/IaHb.

«3aooeinbnoy («3») — piBeHb 3aCBOEHHS 3HAHb CTYACHTOM
cepeiHil; MOXE BIATBOPUTH Ta  YacCTKOBO INpPOAHai3yBaTH
3HaYHy YacTWHY JEKI[IHHOrO MaTepianmy, pO3yMi€ OCHOBHI
MOHATTSI, MPOTe He Mae c(hOPMOBAHOI MiTICHOI KapTHHU IIPO
nuTaHHs (mpoOsieMy), IO BHUHOCSTBCA Ha PO3IIAL; YaCTKOBO
BUKOHYE IIJJaH CaMOCTiHOT MIiATOTOBKH 1 HE ONpalboBYE
JI0JTATKOBOI JIITepaTypH.

«Heszaoosinbno» («2») — piBeHb 3aCBOEHHS 3HAHb CTYICHTOM
HU3BKUH; CTYIEHT BiITBOPIOE OKpeMi ()parMeHTH HaBYAIBHOTO
Marepiany, He po3yMi€ OiIBIIOCTI TOHATH, HE BUKOHYE IUIaH
CaMOCTIHHOI MiArOTOBKM, HEMA€E 3arajbHOI KapTUHH 3HATbh, HE
TOTYETbCS /10 CEMIHApCHKUX 3aHATH Yepe3 CHCTEMaTH4Hi
MPOIYCKH JICKLIH Ta MonepeaHix ceMiHapis.

YMOBH TONyCKY A0 MiJACYMKOBOTO

Jlo TmiICyMKOBOTO KOHTPOJIO JOMYCKAIOThCS CTYIEHTH, SIKi




KOHTPOJTIO BUKOHAJM Ta OTPUMalMl OLIHKY 3a CaMoOCTiiHy poOoTy, Oynu
NPUCYTHIMH Ha BCIX NPaKTHYHUX 3aHATTAX Ta NPHUHAWMHI Ha
MOJIOBUHI JIEKWIK Ta oTpUManu MiHiMyM 25 GaniB gomycky 3 50
MONIMBUX. SIKIIO 3aHATTA OyiaM TMPOMyHIeHi CTYACHTOM 3
MOBO)XHOI HPUYUHHU, 1O JOMYCK OO IIICYMKOBOTO KOHTPOIIO
J03BOJISIEThCS  O€3  BiANpAIIOBaHHA  MPOIYIICHUX  3aHATH,
OCHOBHUM KpHUTEpisIM MpU OLIHIOBaHHI Ha 3aliKy Oyne piBeHb
3HaHb CTYACHTa. SIKIIO CTyIEHT TMpOIyCTHUB JEKUiHHI Ta
CEMIHAPCHKI 3aHATTS 0€3 MOBa)KHOI NMPHUYMHH, TO TO3BOJIETHCS
OJTHOpa30Be BiAINPAIIOBAaHHA BCiX 3aHATH Y KiHII Kypcy — y (opmi
YCHOTO ONMUTYBaHHsI 200 BUKOHAHHS iHAMBIAYaJIbHOTO 3aBJaHHsI.

7. IloaiTuka Kypcy

OO00B’SI3KOBUM € BiABilyBaHHS MPAKTUYHUX 3aHATh, O JIEKUIHHUX 3aHITh — TaKOI JKOPCTKOT BUMOTH
HeMae (3a YMOBH, SIKILIO CTYIEHT CIIPOMOYKHHI CaMOCTIHHO OIpalOBaTH JIEKLIIHHWN MaTepiad Ha OCHOBI
KOHCHEKTY JISKIIIH, MAPYyJYHUKIB Ta TOAATKOBUX MaTepiaiiB, HAJaHUX IJIS MiATOTOBKHM). BogHowac, mpu
MOTOYHOMY OIIIHIOBaHHI BPaxOBY€THCS aKTHBHICTH CTYACHTa Ha JIEKIiAX — HOTrO MHUTaHHS, KOMEHTapi,
BIJITTOBIJIi HA TTOCTaBJIeHI MuTaHHs. Cri3HEeHHs Ha 3aHATTS HeOaXkaHi (MAaKCHMAaIbHO TO3BOJICHE CII3HEHHS
-10 xB). Ha 3aHATTAX HE J03BOJIIETHCS KOPHCTYBAaTUCS MOOUIBHUMH TeleQoHaMH Ta Y iHIIUMH
MOOITPHUMHE TIPUCTPOSMHU TiA Yac 3aHATTA (KpiM BUMAJAKIB, MepeAOaYeHWX HaBYAIBHUM IUIAHOM Ta
METOAUYHUMH PEKOMCHJAlliIMU BUKJIajgada). 3a0OpOHSETbCS CHUCYBaHHSA Ta Iulariar (SKIIo
IHAMBIyaNbHI 3aBIaHHS TependavyatoTh HanucaHHsa pedepary). 3a00pOHSETHCS 3aiMaTHC CTOPOHHIMHU
CIIpaBaMH Ha 3aHATTI (H-I, TOTYBaTHCH JO IHIINX 3aHATH Ta CIIUTKYBATHCh ¥ COIMepexKax).
[loTouHnii KOHTPOIH — OIIHIOBaHHS AKTHBHOCTI Ha JIEKIiSX, MPAKTUIHUX 3aHATTSIX 3IiHCHIOETBCS 3a 4-
0aNbHOIO IIKANOI0. Y KiHI CEMECTpy OTPHUMaHi OLIHKH IMiJCYMOBYIOTHCS 1 MEPEBOJSATHCA y BiANOBIAHY
KimpKkicTh OamiB 3a 100-0anpHOIO crcTeMOr0. MakcuManbHa KiTBKICTh OalliB 32 TOTOYHUI KOHTPOIs — 35
OauiB. {0 KiMBKICTh OalliB CTYJEHT MOXKE OTPHMATH 32 YMOBH, SIKIIO BCI IOTOYHI OIIHKA «BiIIMIHHOY 1
BiH HE Ma€ MPOMYCKiB 3aHITh 0e3 MOBAXXHHUX MPUYMH. 32 HEBUACHO BHKOHAHI 3aBJaHHS (CaMOCTiiHY
pOOOTY) 3HWKYETHCS KIIBKICTh OalliB. Y BUMAJKy HAsSBHOCTI HE3aJ0BUILHUX OIIHOK 3a 50% i Oijblie Ha
3aHSTTAX 1 HEBUKOHAHHS CaMOCTIHHOI poOOTH, Kypc Oyle BBaKaTHCS SK HETPOWIEHHUH CTYIEHTOM i
notpe0dyBaTHMe MTOBTOPHOT 3/1adi.
Ha ek3ameHi [10JaTKOBO BpaxOBYBaTUMYTbCS 3JaTHICTh MpAaIloBaTH y KOMaHAiI (HAa NPaKTHYHHX
3aHSTTAX), OYHA YYacCTh CTY/ICHTIB y KOH(EPEHIIIsAX, CEMiHapax Ta TPEHIHTax 3a TEMOK KypCy, SKIIO
CTYJICHT IIPALIIOE y HANPSIMKY.

8. PexoMeH10BaHAa JliTepaTypa

1. KoHcrekr ekt

2. TI'mux b., [lactepnak k. Monekynspaas OuorexHonorus. [lpuHmmme u npumeHerns. M: Mup,
2002

3. Cunrep M., bepr M. 'ensl 1 reHOMBI: y 2 ToMax. M: Mup, 1998

4. Anbeprc b., bpeit ., JIetouc Ix., Papd M., PoGepre K., Yorcon k. MonekymsipHast Oronorus
kietku: B 3-x 1.2-e u3a. mepe6. M.: Mup, 1994.

5. Mymxkamb6apos B.I'. Monekynsapuas 6uonorus. M.: MUA, 2007. 536¢.

6. Toncekmii f.1., Makcumuyk T.I1., Kanunacekuit M.1. Bioximis moaunu. TepHominb: YKpMeaKHHTa,
2002.

7. bepesos T.T., Kopoekun b.®. buonornyeckas ouoxumust. M.: Meaununa, 1990. 528 c.

8. Lushchak V.l., Adaptive response to oxidative stress: Bacteria, fungi, plants and animals. Comp.
Biochem. Physiol. C Toxicol. Pharmacol. 2011. Vol. 153, N 2. P. 175-190.

9. Jlymak B. U. OkucnurenbHslii cTpecc y Aposxokeit. O03o0p. buoxumus. 2010. T. 75, Ne3. P. 346-364.

10. Semchyshyn H.M., Bayliak M.M., Lushshak V.I. Starvation in yeast: biochemical aspects. In:
Biology of starvation in human and other organisms / Edited by T.C. Merkin. Nova Science
Publishers, Inc., 2010. Chapter 2.

11. Marinho H.S, Real C., Cyrne L., Soares H., Antunes F. Hydrogen peroxide sensing, signaling and
regulation of transcription factors. Redox Biol. 2014. Vol. 2. P. 535-562.

12. Bayliak M.M., Burdyliuk N.I., Izers'ka L.1., Lushchak V.I. Concentration-dependent effects of
Rhodiola rosea on long-term survival and stress resistance of yeast Saccharomyces cerevisiae: the
involvement of YAP 1 and MSN2/4 regulatory proteins. Dose Response. 2014. Vol. 1. P. 93-109.

13. Semchyshyn H. Hydrogen peroxide-induced response in E. coli and S. cerevisiae: Different stages of
the flow of the genetic information. Central European Journal of Biology. 2009. Vol. 4, Issue 2.




14.

15.
16.

17.

18.

19.

20.

21.

P.142-153.

Merino E., Jensen R.A., Yanofsky C. Evolution of bacterial trp operons and their regulation. Curr
Opin Microbiol. 2008. Vol. 11, N2. P.78-86.

Kaeberlein M. Lessons on longevity from budding yeast. Nature. 2010. Vol. 464. P. 513-519.
Huang Y., Li W., Su Z.Y., Kong A.N. The complexity of the Nrf2 pathway: beyond the antioxidant
response. J. Nutr. Biochem. 2015. Vol. 26, N 12. P. 1401-1413.

Lushchak V.I. Classification of oxidative stress based on its intensity. EXCLI J. 2014. Vol. 13. P.
922-937.

Lushchak V.1., Semchyshyn H.M. Oxidative Stress — Molecular mechanisms and biological effects.
Croatia, InTechOpen, 2012. 362 p.

Yamada T., Nagahama M., Akimitsu N. Interplay between Transcription and RNA Degradation. In:
Gene Expression and Regulation in Mammalian Cells - Transcription From General Aspects, Ed. F.
Uchiumi, IntechOpen, 2018. P. 97-114.

Ren R., Ocampo A., Liu G.H., Izpisua Belmonte J.C. Regulation of stem cell aging by metabolism
and epigenetics. Cell Metab. 2017. Vol. 26, N 3. P. 460-474.

Ledford, H. CRISPR: gene editing is just the beginning. Nature 531, 156-159 (2016)

Bineo

Peruikantis JIHK https://www.youtube.com/watch?v=TNKWgcFPHgw

Tpanckpurniis y mpokapioTiB https://www.youtube.com/watch?v=nJK-17ByQAs
TpunTodanoBuii onepon https://www.youtube.com/watch?v=EvLy 1 Y3tk

JlakTo3Hui1 onepoH https://www.youtube.com/watch?v=g9GvmofU6jQ

Tpancnsis https://www.youtube.com/watch?v=qglwrhUrvX-k

Excripecist reHiB y MpoKapioTiB Ta €yKapioTiB
https://www.youtube.com/watch?v=JQIlwwJgF5D0

CRISPR/Cas-texnomoris https://www.youtube.com/watch?v=6tw_JVz_IEc

Perymsmis excnpecii reiB https://www.youtube.com/watch?v=PTKF1hpmcWQ

TIJIP https://www.youtube.com/watch?v=DH709Df5_ 50

I'enb-enextpodopes JAHK https://www.youtube.com/watch?v=dSFQHt-z1Qs

ImyHoOGmOTHHT https://www.youtube.com/watch?v=LI_7z4YS2Ak

Crpyxrypa JJHK Ta xpomocom https://www.youtube.com/watch?v=0jPcT1uUZIE

Bix IHK no 6inka https://www.youtube.com/watch?v=D3fOXt4MrOM

Crpykrypa Ta ¢pyukuii JJHK https://www.youtube.com/watch?v=RA9NOENUSGw

Texnonoris pexom6binantHux JJHK https://www.youtube.com/watch?v=2W9zPdb_Bs0

Penaparniist THK https://www.youtube.com/watch?v=sr-ajrgvgss

Buxkaagau Baiiasak Mapig MuxaijgiBHa
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