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PO311JI 1. MOJIEKYJIAAPHA BIOJIOI'IA

[. BCTYIIHA YACTHUHA

1. MonexkynsipHa 61070714, ii XapaKTepUCTHKA K HAYKH.
a) 3aBoaHHSA MOJIEKYJSIpHOI O10J10T1i y Mi3HAHHI OCHOBHMX 3aKOHOMIPHOCTEH
KUTTEISITBHOCTI.
0) binku 1 HyKJIEIHOBI KHCJIOTH: 3arajibHe MOHATTA 0po GYHKUID OUIKIB 1
HYKJIETHOBUX KUCIOT. CTpYKTypHA XapaKTepUCTHKA OUIKIB 1 HYKJICTHOBUX KHCIOT
gk OlomosimepiB. PiBHI cTpykTypHOi opranizauii 6iomonimMepiB Ta ix OloJjoriyHe

3HaueHHsA. HagMmonekynsipHi CTpYKTYpH.

II. CTPYKTYPA I BTIACTUBOCTI HYKJIEIHOBUX KUCJIOT

1. [TepBuHHA CTPYKTypa HYKJICTHOBUX KHCIIOT.
a) HykneoTuam — MOHOMEpU HYKIJIETHOBHUX KHUCIOT. [lypwHOBI Ta MipUMIIMHOBI
a30THCTi OCHOBH; KETO-€HOJbHA TayToMepis. LlykpoBi KOMITOHEHTH HYKJICOTH/IIB Ta
ix xoHdopmartis. HykneoTua: riaiko3ugHui 3B’s30K; (ochaTHUN 3aTUIIOK, HOTO
MOJIOKEHHS. Pi3H1 TUIIN HYKJICOTH/IIB.
0) MKHYKJICOTH/IHI 3B’ SI3KH, TIOJIIPHICTH JIIHIHHOTO JIAHITIOTA.
B) XiMiuHa Jerpajaaiis HYKJICIHOBUX KHCJOT, cHenudiuae po3MeryieHHs 3a
NICBHUMH HYKJICOTHIAMH.
r) Ensumatuuna gerpaparisi  HykieiHOBHX — KucioT. Ex3oHykneasum Ta
ennonykieasu. JJHKa3u ta PHKa3u, aykneorua-cnenudivai HyKIeasH.
n) Excrpakmis wykneinoBux kuciotr i1 posauienHs JIHK ta PHK. Ilpunnunu
KUTBKICHOTO BHW3HAUYEHHS HYKJICTHOBUX KHCIOT. YIbTpadiolieToBE MOTIHHAHHS

HYKJICTHOBUX KHUCJIOT 1 HOTO 3aCTOCYBaHHS.



e) KuibKicHI CiIBBITHOIIEHHSI a30TUCTUX OCHOB Y HYKJIETHOBUX KucioTax. [IpaBumna
Yaprapda. BupmoBa cnemudiunicts cknany JAHK 1 PHK. ®izuynuii meton
Bu3HaueHHa ckiany JJHK.
*) HyxnaeoTuaHi MNOCHIIIOBHICTI HYKJIETHOBUX KHCJIOT. METOau CEeKBEHYBaHHS
HYKJIETHOBUX KUCIOT: Metoa Makcama-I'inbepra ta meron Cenrepa. ABTOMaTH4H1
CEKBCHATOPH, HOBa TeEHEpallil aBTOMATHYHUX CEKBEHATOpiB. CeKBEeHYBaHHS
T€HOMIB.
3) 3HayeHHS BUBUYEHHS NepBuHHOI cTpykTypm JHK s posp’s3anHs mpoOiiem
€BOJTIOIIIT Ta CUCTEMATHKH OpraHi3MiB. [ eHOocHcTeMaTrKa.

2. ®i3UKO-XIMIYHI BJIACTUBOCTI (YHKIIOHANBHUX TPYN HYKJICIHOBUX KHUCIOT Ta

HEKOBAJECHTHI B3a€MO11 MK HUMH.
a). docdaTHl rpynu 1 MOJIETEKTPOTITHA MPUPOJA HYKIECTHOBUX KHCJIOT. Brmus
10HHOT CHJTM Ha KOH(OpMaIIiiiHi 3MIHU MOTIETIEKTPOIITY Ta arperaiito.
0). A30THCTI OCHOBH 1 BOJHEBI 3B’SI3KM MDK HHUMHU. [i1podoOHI B3aeMoii
a30CTUCTHX OCHOB Yy MOJIIHYKJIEOTHAAX (CTEKIHT).

3. MakpomouekynsipHa ctpykrypa JJHK.
a) [loxgiitaa cripans JJHK Yorcona-Kpika. [TpuHIunm KoMIIieMeHTapHOCTI Ta HOTO
Oloyoriyde 3HaueHHs. Peamizaiiss BogHEBHX 3B’S3KIB 1 TiApoGoOHMX B3aEMOJIIH.
[Tapamerpu mongiitnoi cmipami JJHK B B- ta A-dopmax. C-, D-, E- 1 T-popmu
JHK. JliBocmipamizoBana Z-popma [HK. VYmoBu mnepexomiB MK pi3HUMHU
dbopmamu JIHK.
0) Henarypamis aocmipansHoi JIHK. Brmus ionHHOT cwimm, TiapodoOHHUX
PO3YMHHUKIB, OpTraHIYHUX JeHaTypaHTiB, pH, remnepatypu. [InaBineHHs moaBiiHOT
cuipani JIHK; 3B’s30k Temmepartypu TJIaBiACHHS 3 HYKICOTHIHHM CKIIAJOM.
INmepxpomunii edekr. [lenarypamis JIHK sax mepexim cmipame — KIyOOK.

Penaryparis JJHK.



n) Monekynsapua riopunmuzanis JJHK. BcranoBienHss roMomorii HyKJI€OTUIHHX
nociigoBHoctel  manmrorie JIHK  MerogoMm  MonekynsipHOi — riOpujausariii.
INopuaunzauis PHK — JIHK.

4. Tononoris kueueBoi JJHK, cynepcnipanizauia JJHK.

5. lMonimepasna naniorosa peakiis (I[1JIP) sax meron amrmidikanii JJHK.
a) Cxema IJIP, kpuTHYH1 KOMIIOHEHTH peakKiii, KOHCTPYIOBaHHS MpaiMepiB.
0) Tepmocrabinsui JJHK-nonimepasu.
B) Meroau IIJIP: cranmaptHa , acumerpuuHa, mMHoxkuHHa [IJIP. Merton IJIP,
00’eqHaHMH 13 3B0pOTHOO TpaHckpumiieto. [TJIP in situ.
r) Kinekicuauii meton [TJIP (IJIP B peanibHOMY baci).
n) OgHodacHa amruTidhiKaIlis MOCIiIOBHOCTEH 1IJIOT0 TeHOMA.
¢) AJIbTepHATHBHI crtocoOu amIutihikaiii HyKJIETHOBUX KHCIIOT IN Vitro.

6. MakpomosiekyisipHa ctpyktypa PHK.
a) OpnonanmroroBi PHK, cmipanizamis B PHK  (BTopuHHa cTpykTypa).
KommiemenTapHi B3aeMoii ; HEKaHOHIYHI THUIIH CITAPIOBAHHS OCHOB.
0) Kondopmamiitai BraactuBocti PHK; rimoxpomism PHK, xapakrtepuctuuna

B’S3KICTh; 0OOPOTHICTH TEIJIOBOI AeHaTypaillii. TpetunHa crpykrypa PHK.

[I. CTPYKTVYPA I BJIACTUBOCTI BIJIKIB.

1. TlepBunHa cTpyKTypa OLUIKIB.
a) AMIHOKHUCIIOTHI 3aJIUIIIKKM — MOHOMEPHU OUIKOBUX JIAHITIOTIB. THUIHA aMiHOKHCIIOT
Ta X OymoBa. @opMyBaHHS MOJINENTHIHOTO JIAHIIOTA, IENTHIHHUHA 3B’ SI30K.
0) Meroau BuAUICHHS (OYUIIIEHHS ) Ta XapaKTEPUCTUKU OLIKIB 1 METUTIB.
B) ABTOMaTW4YHE CEKBEHYBaHHS TMENTHIIB Ta OUIKIB, PEKOHCTPYKIIis
aMIHOKHACJIOTHHUX  IOC/IIJTOBHOCTEN OLJIKIB. Busnauenns HYKJICOTHUIHUX
MOCITITOBHOCTEH TEHIB, SIKIi KOMYIOTh OIIKH, Ta BUBEJACHHS AaMIHOKHUCIOTHUX

nocaigoBHocTel 3 K/IHK.



r) Mac-crieKTpoMeTpist sk METOA 11eHTU(diKaLlli OLIKIB.
1). 3HAUeHHs] BUBYEHHS NEPBUHHOI CTPYKTYpH OUIKIB JJisi BUPILIEHHS IpOOIeMU
€BOJIIOLIIT Ta CUCTEMAaTHKU OPTaHI3MIB.
2. IlpocropoBa CTpyKTypa OUIKIB.
a) Bropunna ctpykrypa OuikiB. ChipajibHi Ta O€Ta-CTPYKTYpH1 JUISHKH Y
0Oy pHUX OUIKax. 3IrHYTICTh O€Ta-CTPYKTYPHHUX LIApiB y IIOOYISpHUX OLIKax
(mpaBompOIENepHICTh). 3B SI30K BTOPUHHOI CTPYKTYPH 13 aMIHOKHCJIOTHOO
NOCiIOBHICTIO. OCHOBHI MOJOKEHHS CTEPEOXIMIYHOI T€Opii BTOPUHHOI CTPYKTYPHU
rIo0yIsipHUX OUIKIB. EKCieprMeHTalIbHI METOJM BUBUEHHS BTOPUHHOI CTPYKTYpHU
OutkiB. OnNTUYHI METOAW: METOJA LHUPKYJISPHOrOo JUXpOoi3My, 1H(pauepBoHa
CIIEKTPOCKOITISI.
06) Tperunna crtpykrypa OunkiB. Ilpupoma cui, ki CTaOUTI3YIOTH TPUMIPHY
CTpyKTYypy Oinka. PeHTreHocTpykrypHuil anamiz OuikiB. JloMeHHa CTpyKTypa
OUIKIB.
B) UerBepTMHHAa CTpyKTypa OinkiB. Tumu B3aemMoaid MDK CyOOJWHHUILISIMU B
oiliromMmepHux Outkax. CHUMETPUYHI OJITOMEPHI CTPYKTYpH 13 1JEHTHYHUX
cy0ouHUIIb. MaKpOMOJICKYJISIPHI KOMITJIEKCH OLIKIB.
r) ®i0punspHi OLIKOB1 CTPYKTYPH.
3. /Jenaryparis OUIKIB: TOpYIIEHHS HAaTHBHOI KoHQopMmarii OUIKIB 3MiHOIO
TemnepaTtypu, pH, opraniyHUMH IleHaTypaHTaMH.
4. MonexynsipHi IIanepoHH, iX poyib y QoiaguHry OunkiB. Tumm mamnepoHiB Ta ix
xapaktepuctuka. [llaneponu OGaktepiii Ta eykapioriB. CTpecoBi OUIKHM SK MIATIEPOHH.
Manmeponian Ta ATP-3anexuuii  donauar OuikiB. CTpykTypa 1 MeXaHi3M
dbynkiionyBanHs maneponina GroEL.
5. TlpupomHO-HECTPYKTYpOBaHI OiIKM - HATHUBHI OUTKM 3 YaCTKOBO PO3TOPHYTOIO
koH(popmartiero. Ilepernsg mapagurMu B3a€MOBIAHOIIEHHS CTPYKTypa-QyHKINS B

Ouikax. EkcrepuMeHTalibHI ~ METOAM  BHUBUYEHHS  HECTPYKTYpOBaHUX  OUIKIB.



HectpyktypoBaHi oMeHHM B Mpoliecax TPAHCKPUIIIIl, MOJIEKYJISPHOTO BII3HaBaHHS,
MEMOpPaHHOTO TPAHCIIOPTY, MEepeaayi CUTHATY.
6. @ynkuii OUIKIB: (QepMeHTH, TpaHChepHI OUIKM, 3amacHi OUIKM, CKOPOYYBaJIbHI
OUIKM, 3aXMCHI OUTKHA KPOB1, TOKCUHU, TOPMOHH, CTPYKTYPHI OUIKH.
/. OyHKII0HYBaHHS (hEPMEHTIB.
a) AxTtuBHI 1eHTpu (epMeHTiB Ta iXx OynoBa. CyOcTpaTHa crneuu@iyHICTh
dbepMeHTIB Ta MeXaH13M JIii.
0) ®13uKOo-XIMIYHI MEXaH13MU (EPMEHTATUBHOTO KaTali3y, BUIbHA eHepris copOii
cyOcTpaty sIK JKEepelno TMPUCKOpeHHs (epMeHTaTUBHOI peakiii. dDepmeHT-
cyOcTpaTHl KOMIUIEKCH. [HaykoBaHi 3MiHM KoHQopMalii cydctpaTy 1 hepMeHTy
(monens Konutanaa).
B) Perymnsuis ¢pepMeHTaTnBHOI aKTUBHOCTI. [HTriOyBaHHS. AJOCTEpUYHA PETYIIALISA
aKTUBHOCTI (epMeHTIB. AJOCTEpHYHI OUIKM Ta iX O10JIOTiYHA POJb. 3HAYCHHS
YEeTBEPTUHHOI CTPYKTYpH OUIKIB. Perymsuis 3a NpUHLIMIOM 3BOPOTHOIO 3B’SI3KY.
Oco0MBOCTI KIHETUKH PEAKITIN 32 y4aCTIO aJJOCTEPUUHUX (PEPMEHTIB.
8. Kommiekcu (epmeHTiB Ta iX (yHKIIOHAIBHA poJib. MexaHI3MHU "KaHaTIOBaHHS"
cyOcTparis.
9. IIpionu. IlepebynoBa BTOpHHHOT CTPYKTYPH MPU KOHBEPCii HOPMAIBLHOTO NPIOHY B
natoreHHy Gopmy. MyTtanii Ta nmoniMopdizMm npioHiB. CTpyKTypHI aHaJIOTrii MPIOHIB
Ta cepmiHiB. [IpioHu Ta MoneKysipHI XBOpoOH. AMINIOiAN Ta XBOpoOa AnbIrerMepa.
10. IIpoTeomika. Bu3HnaueHHsI, HaNIPsSMH JOCIIKEHb, METOANYHI Imiaxoau. CuHTe3 i

MPOIECUHT TTPOTEOMY.

IV. CTPYKTYPA BIPYCIB.
1.Bipycui wmykneonporeinu. JIHK-BmicaHi ta PHK-BMicHi Bipycu. Tumm BipycHUX

HyKJIeTHOBUX KUCIOT (omHOTsDKHI Ta aBoTskHI JIHK 1 PHK, miHiitHl Ta Kitbiesi



Mousiekynu. DyHK1iT BIpyCHOT HYKJIETHOBOI KUCIOTU Ta BipycHUX OulkiB. CTpyKTypa

BIpyCHHMX YacTUHOK. [IpuHIMnu 30upanHs BipycCiB.

V. CTPYKTYPA XPOMOCOM.

1. BakrepianbHa "XpoMocoMa' — HYKJI€Oi/, piBHI CTPYKTYPHOT OpraHizaifii.

2. XpoMOCOMH BHILIUX OPraHi3MiB.
a) XpomocoMa K KITUHHUM Ae3okcupudonykineonpotein (JJHII).
6) l'icronu sk cnerudiuni OinkoBi komnonentu JIHII, tunm ricroniB. bypoga,
0COOJIMBOCT1 aMIHOKHUCIIOTHOTO CKJIaay 1 KOH(OpMallis TICTOHIB.
B) Crpykrypa xpomatuny. Hykneocomu Ta ix Oymoa. Jlinkepua JIHK Tta fii
JOCTYIHICTh 110 HyKjea3. [locT-TpaHcnamiitHi Moaudikailii riCTOHIB: METUITyBaHHS,
dochopumtoBanHs, aneTwiyBaHHsA. HagHykieocomMHa ykjaJka XpOMaTHHY:
¢b16puna 30 HM. [eTenbHMit piBEHb opranizarii XpOMaTHUHY,
B3aEMOJIIXPOMATUHOBOT (Q10pHIIH 3 SAICPHUM MATPUKCOM.
r) AxkTuBHa IHTepda3Ha 1 HEaKTHMBHA KOHIEHCOBaHa XpOMOCOMa. iX CTPYKTypHa
BiIMiHHICTE. bymoBa wiToTu4yHOi XpoMocomu. IHTepdaszHa XpoMocoma SK
noeTHAHHSA (PYHKIIOHYIOUOTO 1 HE(YHKIIOHYIOUOro CTaHy HYKICOIPOTEimy.

Caremnitai JIHK 1 opranizarop simeperb sk KOMIIOHEHTH T€TePOXPOMATHHY.

VL. TEHETUYHA ®YHKIIA XPOMOCOM.

1. Jlokamizallisi TeHIB y XpOMOCOMax, MPUHIUN JIIHIMHOTO PO3TallyBaHHS TEHIB Y
xpomocoMi. Kopemsiis mix BrimmBamu Ha JIHK 1 MyTarisiMu y BUIIIX OpPTaHi3MiB.

2. KapryBanns renomiB. dikcoBaHe po3TalryBaHHsS TeHiB B31oBx moyekynu JIHK.
BukopucrtanHs sBUIIA KPOCHHTOBEPY 13 TOMAIBIINM BH3HAYCHHSIM YacTOTHU
peKOMOIHAHTIB JIJIT BCTAHOBJICHHS BIIHOCHOI JIOKaJIi3allii TeHIB B3JIOBK XPOMOCOMH
(JHK). "®dizuyne" kapTyBaHHS TEHIB: TeTEPOAYIUICKCHHH, JeNCIiiHnA 1

PECTPUKIIIHUIT aHAJI3H.



3. TloHATTA mpo MyTalilo K Ipo TOUKOBY 3MiHy B neBHIM quistHl JJHK. denotunose
BUpaXEHHsI MyTalli: 3MiHa, ociabieHHs a0o BumagaHHs (yHkuii. MyTtamii pi3HHX
reHiB. TpaH3uIlii Ta TpaHcBepCii.

4. BuzHaueHHs Mex reHa. Lluc-TpaHc-TeCT 1 MOHATTA 'LUCTPOH'; €KBIBAJICHTHICTh
[UCTPOHA 1 TeHa. SIBuIlle MDKIEHHOI KOMIUJIEMEHTAaIlll sIK OCHOBa TecTy. MixalienbHa
(BHYTpIIIHS ) KOMIUIEMEHTaIlisl. MeXaHi3M TOMIHYBaHHS.

5. bBulok 3amaHoi CTPpYKTypu SK peanizaimis crneud(iuHocTi reHa. 3amiHa
aMIHOKUCJIOTH $IK CTPYKTYypHUH miposiB Mmytaunii reHa. KomineapHicTh reHa 1
HOJIIMENTHUIHOTO JIaHora. ['eHn, Mo nepekpuBalTh OJUH OJHOTr0. Mo3aiyHi reHu.

Hekonyroui BctaBku ("IHTpOHH'') B KOAYHOUYHUX MOCIIIOBHOCTSIX Y T€HAX €yKapioTiB.

VII. PETUIIKALLLA, PEKOMBIHALIA I MOJIU®IKAILILA JTHK.

1. Perumikamis JIHK. Mexanizmu perutikartii.
a) biocuntes JIHK. Ponp wmatpuii, nHT®, yTBOpeHHS KOMILUIEMEHTapHOTO
nponykry. Tounicte perutikamii JIHK. Posmnerenns mnoagivinoi cmipam JIHK-
Matpuili, "posmuritatoui” 6u1ku . @parmentu Okazaki.
0) JHK-momimepasu E.coli. JJHK-momimepasza 1 KopuGepra, ii dbepmeHTaTHBHI
aKTUBHOCTI (moJriMepu3ytoua, 3°-5°, 5°-3’-ek30HyKIeas3Hi), ix poiap y cuntesi JJHK
Ta KOPEKIIii TOMHUJIIOK.
B) JIHK-nirasu, ¢pyHkiis.
r) IHK nmomimepasu II i III. I'enu E.coli, mo xkoxayrots JJHK-nomimepasu. Cunres
onnonutkoBoi JIHK na perumikatusHiit ¢opmi Bipycuux JJHK. PHK-nonimepasn,
aki ytBoptoroth PHK-mpaitmepn mmst imimiamii cuntesy JHK. Inimiatopuuii
komrieke: JIHK-momimepasa III, 6inkoBi kodakropu, JIHK-zanexxma ATda3za,

"posmutitatounii” 6ok, AT®. Enonranis cuaresy/|HK.



n) binku, mo kartanizyroTh po3puB-noeaHaHHs HuTok JIHK: tomoizomepaza I
("IHK-pemakcaza") I  ("IHK-ripaza"). Poar y peaymrkamii JHK.
Hancmipanizanis JJHK i yac 30upanHst HyKJI€0COM.
€) Perymsauiga perutikanii xpomocom Oakrtepiid. Ilonarrs mpo perutikoH. Cxema
pemutikoHy. HykneoTuiHa nociiioBHICTh MICISl OYATKY peruTiKallii.
k) Perutikamis XpoMOCOM BHILKMX OpraHi3MiB. MHOXHHHICTh PEIUIIKOHIB Y
xpomocomax. Amunigikanis 1 marHigikamis renis pPHK. Tenomepu, MmexaHizm ix
peruIikariii, Teomepasa.

2. Cunre3 JIHK na marpuui PHK (“3Bopotna” tpanckpunuis ). TPHK sk npaitmepu

JUTSl 3BOPOTHOT TPAHCKPHITIIII.

3. MonekynspHi MeXaH13MU MYyTallii.
a) Myrarii, mo BuHUKaTh y npoueci perutikaiii JJHK. BunukHeHHs: cioHTaHHUX
MyTalliil BHACIIOK TayToMepu3alii abo 10Hi3alii MypUHOBOTO YM MIPUMIAMHOBOTO
KUIBIISI B MOMEHT perutikaiiii. Myrariii, iHIyKoBaHI BKIIOYEHHSIM OpoM-ypaiuiay B
JTHK.
0) ToukoBi MyTallii, CHPUYUHEH] TIPSIMOIO0 XIMIYHOKO 3MiHOIO HYyKJIeoTHaiB y JJHK.
['eHeTn4H1 Ta CTPYKTYPHI HACTIAKA TOYKOBUX MYTAIIIH .
B) MyTartii i3 3cyBOM paMKH 34UTyBaHHS ( JeNellii Ta BCTaBKH HYKJICOTH/IB ).
r). [lonspui myTanii BHachigo0K iHcepiiil [S-enemenTiB 1 pariB Tuny Mu.

4. I'eHeTUYHMIL KOJI.
a) [ToHATTS PO KOJOHM, YHIBEPCATBHICTD 1 BUPOXKEHICTh TEHETUYHOTO KOJTY.
0) ExciepuMeHTanbHUM JOKa3 TPUILIETHOCTI KOAY 32 JIOMOMOTOI0 MYTAalliid,
IHIYKOBaHUX aKpuIUHOBUMH OapBHUKamU (mociuin Kpika-bpenuepa).

5. Moaudixkaris 1 pecrpukiis JJHK.

6. Penapartis momkomkens JIHK.

7. I'eneTnyHa pekomMOIHaIIisl.

a) Tunu reneTnyHO1 pexkomOiHallli y OakTepiil 1 aris.



0) MexaHi3M i1HTerpailii emicoM, NOMIPHOTO ¢ara i JUITHKA XpOMOCOMHM 10 T€HOMa
perunieHTHOI Oaktepii. CailT-cnenudiuHa 1 Hecneuu@iyHa pekoMOiHaIii.
Tpancno3oHu: MIrpyroui eI1eMeHTH, 0ToueH1 [S-enementamu. Posib mOBTOprOBaHUX
nociigosHocTelt JIHK y pekomOinartii.

B) Ammuti¢dikanig 1 MarHigikamnis reHiB pudbocomunx PHK. MynpTumiikaiiist reHiB
IpPU CeJIEKIll Ha CTIMKICTh A0 1HTIOITOpiB (epMeHTIB (AurigpodonaT-penykrasa).
[Tomi6HICTH 13 TPOIIECOM MYJIBTHUILTIKAIIIT ()aKTOPIB PE3UCTEHTHOCT1 y OaKTepiil.

r) Mirpyroui TeHeTH4YH1 €JEMEHTH €YyKapiOTIB 1 T€HeTHMYHa HecTaOuIbHICTh: Ty-
enemeHnTd ApikKiB, MJITT npo3odinu. CoiibHICTE OYI0BU MITpyIOYUX €JIEMEHTIB.
PerpoBipycu sik MIrpytodi eleMeHTH XpeOeTHUX TBAPHH.

n) IlomiGuicTh mpoleciB peayrulikaiii, pemapamii Ta pexomOinamii JIHK.
En3uMornoris reHeTUYHUX MPoleciB: cucTtemMa PepMeHTIB 1 O1IKOBUX (aKTOPIB, 110

npauroroTs Ha JJTHK.

VIII. TEHHA TH>XKEHEPIS.
1. I'eHH1 KOHCTPYKITI].
a) bakTepiasibH1 BEKTOPH Ta iX BIACTHBOCTI.
6) Cunte3 k/IHK PHK-3anexxuumu JIHK-nonimepazamu.
B) Bxmiouenns ¢parmentiB JIHK 1o ckmamy tomasmin i1 darie in  vitro.
Buxopucranus pecrpukra3 1 JIHK-mira3. Tpancdopmariis Gakrepiii riOpuaHUMH
miazMigamu i paramu. Cenekilist TpancOpMaHTIB.
2. Tpanckpuniis 1 TPAHCIAILIS YyKOPITHUX T€HIB Y KIIITHHAX OaKTepiil.
3. KoHCTpyroBaHHS €KCIIPECYIOUNX BEKTOPIB Ta X (DYHKI[IOHYBaHHS
4. Ekcmpecis pekoMOiHaHTHUX OinkiB. EKcmpecyrodi cuCTeMH MiKpPOOPTaHI3MiB.
Knitnan IpihKIDKIB K €KCIPECYrodi CHUCTEMHU. bakymoBIpyCHI CHCTEMH EKCIpecii.

Cucremn excrpecii, mo 0a3ylOThCS Ha KyJdbTypaX KIITHH TBapwH. be3KIiTHHHI



cuctemMu ekcrpecii. OunieHHs PeKOMOIHAHTHUX OLIKIB 3 BUKOPUCTAHHSIM a(IHHUX
aMIHOKUCJIOTHHUX MOCIIJOBHOCTEH.

5. BBeieHHs 10 KJIITUH POCIIMH 1 TBAPUH I'€HIB, TPAHCT€HH1 OpPraHi3MHu.

6. 'enna teparis.

7. Metonu penaryBanusi renomy. Cucrema CRISPR-CAS.

IX. TPAHCKPUIIIIIA T'EHIB.

1. Marpuuni PHK. Ti6punuzamis MPHK i3 JIHK. KopoTkoxwuByui Ta cTaOuibHI

MPHK.
a) [ominuctponni MPHK.
6) Eranu cuntesy PHK. I[lpuennanns PHK-nomimepasu go JHK. ITonstrs mpo
npomotopu. 'Posropranns’ mpomotopiB. [lochiOBHICT HYKJICOTHUIIB Y
npoMoTopax. IHimiaris, ejonramis 1 tepminamnis cuntesy PHK. Antubiotukum -
1HT101TOpH TPAHCKPHIIIIII.
B) Ctpykrypa PHK-nonimepas. Posb 11 cyOouHUIb Y TPAHCKPHUITITIi.

2. Perynsist TpaHCKpUIIIIi y OakTepiit.
a) "Kmacuuna" cxema omepona 3a JKako6om 1 Mono. [HayKIlisg 1 penpecis CUHTE3Y
¢dbepMeHTiB.
0) Perymsmisi cuntesy pubocomuux PHK 1 OinkiB. OpuHUIN TpaHCKpHUMIT —
nonepeaauku pPHK. "Cypopuit” 1 "momipuuii” kontponi cunresy pPHK. Ponp
ryaHo3uHTtepy i nenradocdariB. MexaHi3Mm ix yTBOpeHHsS Ha pubocoMax.
B) ®akrtop TepmiHamii TpaHcKpumiii (p-pakTop). ATEHIOATOPH B ONEPOHAX
Oaktepiil. HykneoTuaHa MOCHIIOBHICTh TEPMIHATOPIB, P-3aJ€KHA 1 P-HE3aJekKHA
TepMiHaIlisl. AHTUTEPMIHATOPH.
r). B3aemonis 1 posib pi3HHX MEXaHI3MIB PETYJIAII] TPaHCKPHIIIii y TPOKAPiOTiB

3. Perynsiist TpaHCKpHUIIIIT Y €yKapioTiB.

a) CrabiunpHicTs MPHK.



0) Jlani mpo perynartopHi IUISHKKA reHiB. [lo3UTHMBHA Ta HeraTMBHA PETYISISA Y
KJIITUHAX €yKapioTiB.
B) MonuBa pojib TICTOHIB 1 HETiCTOHOBUX OUIKIB XpomaTuHy. Mopaudikaiis
riCTOHIB. MaTpu4yHa aKTUBHICTh XPOMAaTHHY.
r) YHIKaJIbH1 Ta IOBTOPIOBaH1 CTPYKTYpHI Ir'eHu OuIKiB. [IceBaorenu.
1) 3arajibHa CTPYKTypa reHOMa; yHIKaJbHI Ta MOBTOpIOBaH1 nociigoBHocTi y JIHK.
Caremitai JIHK.
€) I'enn pubocomansuux JHK y eykapiotiB. Ilonepennuxu pPHK Ta ix
no3piBanHs. OpranizaTopu siaepeib. Mytanii y renax pPHK.
x) PHK-nonimepasu eykapioris.
3) Ilonepennuxku MPHK, ix crpykrypa . Indopmocomu. Tumum indopmocom, ix
BHYTPIIIHBOKJIITUHHA JIOKaJi3allis, ckiaa 1 oco0auBocTi OyaoBu. DyHKI[IOHAIbHA
poJib iHhOpPMOCOM
4. ®epmenrtatuBHuii cuaTe3 PHK Ha matpuii PHK mnin gac Bipycnoi indexkmii ( PHK-
BMICTHUMU BipycaMmH ).
a) IIpobmema perumikamii BipycHoi PHK. PHK-3anexxna PHK-nomimepasa.
bakrepiansni PHK-BmicHi Bipycu. Ximiss PHK-cunTeTa3Hoi peakirii.
6) Cnemudiy"icte (epMeHTy CTOCOBHO Matpuill. Xapaktep mnpoaykry PHK-
cuHTerasHoi peakiii. PemmikaruBaa ¢opma PHK, 1ii cridikicte no PHKa3zwm.
BunainenHs, BIIaCTHBOCTI, KOMIUIEMEHTApHICTh JIaHIIOriB. KoMIuieMeHTapHUMA
cunre3 "-" 1 "+" maHmroris. "PertikaTuBHUE iHTEpMeTiaT .
5. Excmopecis renomiB. TpanckpuntoM 1 mpoteoMm. Mikpoapeii-texnonorii. CunTes 1

MPOIICCUHT TIpoTeoMy. [HTEepaKkTOMiKa Ta MEepeKi B3aeMO/I1i OLIKIB.

X. [MIPOLUECHHI" PHK.

1. Ilpouecunr MPHK. ®@opmyBanHs Ta XiMiuHaA cTpykTypa kemy. [lomiageHunyBaHHs

MPHK, Jioro wmexaHi3M Ta 3B'SI30K 13 TEpMIHALIIEI0 TpPaHCKpHUIIIi. 3arajibHa



CUHXpOHI3allisl TpaHCKpUnuii Ta mnpoueciHry. I[locminoBHICTh XIMIYHUX peakUii
crutadicunry. OpraHizanig cruiaiicocoMd. MexaHI3M KaTtajizy peakilii CIUTaiiCHUHTY.
buiku-perynstopu crialicuHry, 3arajbHUA MeXaHI3M iXHbOi Jii. AJIbTepHATUBHUIMA
CILJIAMCUHT .

2. Mexanizmu crutaiicunara pPHK. Camocmnaiicunar pPHK Tetrahymena.

PHK sax katanizaTop: pO3IIMpPEHHS MOHATTA O10XIMIYHOTO KaTamizy. Pubo3umu, ix
TUIIH.

3. Ilpouecunr TPHK.

XI. BIOCMHTE3 BIJIKA.
1. Tpancnoptai PHK.
a) Biakputts TPHK. Anantopna rimoresa Kpika. [3oaknentopui TPHK.
06) Crpykrypa TPHK. IlepBuHHa cCTpyKTypa: IOBXKHWHA JIAHIIOTIB, 3 KIHEIIb,
"MIHOpHI" HYKJICOTHUIH, KOHCEPBATHBHI NUISHKW;, BTOPMHHA CTPYKTypa: 'JTUCTOK
KOHIOIIMHU", JIBOCIIpaabHI Ta OJHOCIIPAJIbHI IUISHKWA, KAaHOHIYHE 1 HEKaHOHIYHE
CIaproBaHHS OCHOB; TPETUHHA CTPYKTYpa.
2. Awminoanun-tTPHK cunTerasu: crneumdidHicTh, PI3HOMAHITHICTh, CYOOJMMHUYHA
cTpykTypa. OCOOIMBOCTI €yKapiOTHUX CUHTETA3.
a) Mexani3m peakitii aminoarnumoBanHa TPHK; moMunku 1 iX Kopexiris.
3. PuGocomm.
a) Pubocomu mpoxkapiot ta eykapioT. CyOKIITUHHA JTOKaTi3a1lis puOOCOM.
0) pPHK Ta pubocomHi O1IKH.
B) [IpocToposa ctpykTypa pudbocom. Caiitu 3B’ s13yBaHHS CyOCTpaTiB.
r) OyHKIIOHATBHI IICHTPU PUOOCOM.
4. Tnimiamist TpaHCHAIIT Ta i1 peryIsiiis y mpoKapioTiB.
a) 3HaYeHHs iHIIaIi{ TPaAHCIISIIi.

0) Iuimiroroui kogonw, iHiniaropHa TPHK 1 01nkoBi dakTopu iHiIiaLii.



B) Acomialisi puOOCOMH 13 MATPUYHUM MOTTHYKIEOTUIOM.
r) [locnimoBHICTH MOAIM y MpoIeci 1HIIIaI].
n) Perynsist iHimianii.
5. IHimianig TpaHcusLii Ta 11 peryJsiis y eyKapioTiB.
a) Oco0aMBOCTI NEPBUHHOT Ta MPOCTOPOBOi CTPYKTYpH eykapiotnunoi MPHK. Ponb
npocropoBoi opranizaiii MPHK B iHimiamnii Tpancisimii.
0) Eykapiotnuni ¢aktopu iHimiamii tpancisuii. [nimiaropna TPHK.
B) Monens ckanyBanHs MPHK. VYTBopenHs komrmuiekcy pubocomuoi 40S
cybuacTtunu 13 iHiuiatopHoro TPHK Ta 3HaxomkeHHs HIIIaTOPHOTO KOAOHY.
r) YTBOpEHHS iHiliaTopHOTO prbocoMHOro 80S KoMILIEKCy.
n). Perymsuis iHimiamii  TpaHcasmii: 3aranbHa 1 crnenudiuHa.  BubipkoBa
muckpuminanis MPHK. Toranbna penpecis iHiianii.
6. Enonrartist Tpancnsuii y npo- 1 eykapioTiB.
a). Hagxomxkenns aminoarui-TPHK no A-caiity pubocomu. KogoH-aHTHKOIOHOBA
B3aEMOJIiSI: TINMOTE3a HECYBOPOi BIAMOBITHOCTI MNPHU KOJOH-aHTUKOJIOHOBOMY
CIlaproBaHHI.
6). VYuacts ¢akropa enonramii (EF-Tu a6o eEFIA ) y TpancmopryBaHHI
aminoanmi-TPHK mo pubocomMu Ta KOJIOH-aHTUKOJIOHOBOMY BITi3HaBaHHI.
B) TpancnenTtuaaris i TpaHciokaris. Yyacts ¢akropa enonraiii (EF-G abo eEF2)
y TpaHciokaiii. MonekyasspHuil MeXxaHi3M TpaHCIOKaIIii.
7. TepmiHalisi TpaHCIALIT y TIPO- 1 €yKapioTiB.
a) Kogonu tepminanii. @yHkiii 611KoBUX (aKTOpIB TepMiHaIii y MPOKapioOTiB i
€yKapioTiB.
0) [locmimoBHicTh MOAIH y mporieci Tepminaiii. Pons rimpomnizy ['TO.
8. CunTe3 MeMOpaHHUX OLTKIB. ApemT TpaHCIHAIil, B3aEMOAisl puOOCOMU 1 IENTUY,
mo pocte, 13 memOpanoro. TpancmokoH. Ko-TpaHchsmiiiHuii TpaHcMeMOpaHHUI

TPAHCIIOPT.



9. IIpornecunr 611KiB. Posib mpoTeosi3y y NpoLecCHHry OUIKIB.

10. Tlocrt-TpancnsuiitHi monudikamii OuikiB: ¢docdopumtoBanns, N- Ta O-
TJIIKO3WIIOBAHHS, Je()OpMUIIOBaHHSA, METWIIOBAHHS, TION-AUCYIb(IIHUNA OOMIH
(yTBOpeHHS AUCYIb(DITHUX 3B’ SA3KIB ) .

11. KomnaptMenTanizaiiis OUIKOBOIO CUHTE3Y Yy BUIIMX €yKapioTiB. MyJabTHOLIKOBI

koMmiuiekcu. CrnpsamoBanuii Tpancnopt MPHK Ta ii nokanizoBaHa TpaHCIALIs.

XII. CUTHAJIBHI CUCTEMU KJHTHUHMU.
1. IToHATTS PO CUTHAJIBHI CUCTEMH KITITHHHU.
a) Peneniiisi curnainy, TUIK PeLENTOPIB.
0) Kina3u ta ¢ocdarazu y BHyTpilIHbOKIITUHHIN Mepeaadi CUTHATY.

B) CurHasibHi OUIKH SIK MIIIIEH1 B Tepartii.

XIII. BIJIKOBA THXXEHEPIAL.

1. binkoga imxenepiss. Hanpssmku 0ikoBoi iHxkeHepii. [I[poekTyBaHHS HOBHX OLIKIB Ta
dbepMeHTIB Ha PiBHI MPOCTOPOBOI CTPYKTYpH, EHEPreTUYHI BUMOTH JO HOBHX
OUTKOBUX KOHCTPYKIIiH. J[M3aliH moBepxHi OUTKOBOT rI100yJIy.

2. CalT-cupsAMOBaHHMI MyTareHe3 sSK METOJ] BBEIICHHS aMIHOKHCIOTHUX 3aMiH B
Oinkax. Tunu myrtarenesy In VItro : cailT-cipssMOBaHHI MyTarcHe3 3 BUKOPHCTAHHAM
OJIITOHYKJICOTHIHUX T€TePOAYIIEKCIB, MyTareHes3 3 Bukopuctanusm [1JIP.

3. Tyuni 6inku, AU3aiiH MTy4HUX OUIKIB de novo. AnpbedepoH — mMTydHHi OUIOK 3
OnacT-TpaHncPopMyIOUOI0 aKTUBHICTIO.

4. llltyuna cupsiMmoBaHa eBotOIiA OUTKiB. KOMOIHATOPHI KIOHOTEKH HYKICOTUIHUX
nociigoBHocTe. @aroBuii nucriedd. CkpuHIHT Ta BimOip OLIKIB 13 3aJaHUMU

BJIaCTHUBOCTSAMM.



5.

INopunni Ouku. 3enenuit dmaoopecuyrounii O0utok (GFP) Tta ioro anamorum sk

OUIKH-pEenopTEpHU.
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PO311JI 2. TEHETUKA

BCTVII

1. I'eneruka sik HayKa.

[Ipenmer reHeTnku. IIOHATTS PO CHAAKOBICTH 1 MIHJIMBICTh, CTPYKTYpHa 1
(yHKIIOHAJIbHA CHAJKOEMHICTh MK MOKOJIHHAMHM. Ilepenaua 1 peamizaulisi O3HaK i
BiaacTuBocTe. ['eHotun 1 ¢enorun. ['eHoTHIYHA 1 (QEHOTHUIIYHA MIHJIUBICTb.
AJIeNBHICTh TE€Ha Ta MHOXKMHHHMK anenisM. Meronau reHeTtuku. [ .MeHpaenb, Sk
3aCHOBHHUK T€HETUYHOro aHayiizy. OCHOBHI €Tanmu PO3BUTKY TeHEeTUKH. Po3BUTOK
reHeTMkd B YkpaiHi. OCHOBHI 3aBJaHHS TEHETUKUA. 3HAYECHHS TEHETUKHU IS

BUPIIIEHHS 3aB/IaHb CEJICKIIil, MEIUIIMHU, O10TEXHOJIOT1i, OXOPOHH MPUPOIH.

Yactura 1. MATEPIAJIBHI OCHOBU CITAJIKOBOCTI.

2. Kniituna sk HOC1#M reHeTH4yHO1 iHdopMaIlii.

Ponw sanpa 1 murormiasmMu B cnagkoBocTi. HykieiHOBI KHMCIIOTH sIK HOCIi 1 TapaHTH
peamizamii reHetu4yHoi iHGopmarii. [lepBuHHA CTPYKTypa HYKJICTHOBHUX KHCIOT
Makpomonekynspua opranizamigs JHK. Makpomonekymsipraa crpykrypa PHK.
Xpomocomu. Pois xpomocoM B cmaakoBocTi. Mopdomoris xpomocoMm. Kapiotum.
I'raatceki  xpomocomu. IlITyuni Xxpomocomu eykapioTiB. MonekymspHa 1
HAJIMOJICKYJISIpHA OpraHizaliis xpoMocoM eykapioriB. ['icronu. HerictoHni Oinkm
xpomatuny. [login kaiTHHM 1 BIATBOpeHHs ii opradiB. Mitotuunuii nukia i (asu
MiT03y. ['eHeTHYHMIT KOHTPOJIb MITOTHYHOTO ITUKITY. Meiio3 sk OCHOBa PO3IIETUICHHS
1 pexom0OiHaii reriB. @aswm 1 cranii meitosy. IIpodasa nepmoro MEHOTHIHOTO TMOLTY.
Penykmiiinmii 1 exBamiiHmid monaul. Pemykimiss uyucma xpomocom. ["ammoimHIicTh i
murioinHicTs. [Nammo- 1 gumirodasza. BigMiHHICTE MexaHi3MIB Tepediry miTo3y Ta
Meiio3y. @opmyBaHHs cTaTeBUX KIiTHH. Crioporenes. ['amerorenes.

3. Opranizaiis 1 QyHKITisS TeHOMIB 3araibHi PUCH OpraHizaiii Ta GyHKIIii TeHOMIB.



I'enomu BipyciB. CrtpykTypa 1 (yHKIisS reHoMmiB Oaktepiil. I'eHm Ta omnepoHH.
[Inazmigu Ta emicomu. ['eHomu eykapioTiB. OcoOJMBOCTI OYJOBU T'€HIB €yKapiOTiB.

Tunu HyKJI€OTUAHUX MOCI1IOBHOCTEN €yKapiOTUYHUX T'€HOMIB.

Yactuna 2. MOJIEKYJISIPHI MEXAHI3SMU OCHOBHHUX TI'EHETUYHUX
[TPOLECIB

4. Penuikanis JJHK six nepenymoBa nepenayi reHeTHUHOT 1H(OpMaIlii HalllaIKaMm.
3aranbHa XapakKTepUCTHKA PEIUTIKAaTUBHUX mpolieciB. buiku permikaiii 1 ix reHHa
nerepminaiiss. Mexanismu perutikauii JJHK y xumkoBoi nmamumuku. Oco6amMBOCTI
perutikanii JIHK eykapioTis.

5. T'enernuni nporiecu, 110 3a0€3ME€UyIOTh BITHOCHY CTa0LIBHICTh TEHOMY.

Cucremn wmoaudikamii 1 pectpukuii JJHK y Oaktepiii. Cuctemu BurpaBieHHS
nomuiiok perutikanii. Mexanizmu penapartii JJHK. [Ipsima peakTuBaliis ykoaxeHUX
moniekyn JIHK. Excrusiitna penapartis JITHK. IMoctpernnikatuBHa (pekombOiHaIliifHA)
penapartig. Cucremu iHayKOoBaHOi penapairii. SOS-penapartis.

6. Mexani3Mu peanizallii reHeTUYHO1 iH(popMalIrii.

Tpanckpumis. IIpomoTtopu 1 TepMmiHaTopw  TpaHCKpumilii. TpaHCKpPUITOH.
JIHK3anexuni PHK-momimepasu. ukn JIHK-3anexxnoi tpanckpumniii. I[Iporecunr
nepBuHHUX TpaHckpunTiB. [Ipornecunr nmomnepenuukis PHK y Gakrepiit. IIponecunr
npoPHK B eykapioTMuHMX KIiTHHAaX. MeXaHI3MH CIUIAaCHHTY Ta METOIHM iX
JOCTIHKCHHs. ANBTepHATUBHUN CIUIAHCUHT 1 TpaHccIutaiicuHr. OCHOBHI IUISIXU
perymsii TpaHckpumii. Perymsmis ¢yskiii mpomotopiB. CucteMHa perymsilis
Himianmii TpaHCKpUIMII Yy TPOKapioTiB 3a Jomomoror a-pakrtopa. Perymsiis
TPAHCKPHUMIIi Ha PiBHI TepMiHaTOpiB. OCOOIMBOCTI PETUIIKAIIT/TPAHCKPHUIIIIi TEHOMIB
PHK-BipyciB. 3BOpoTHa TPaHCKPUIIIIA 1 )KHTTEBUMA IUKI PETPOBIpYCiB. TpaHCIsAIIis.
MonekynspHa opranizaiis pudbocom. [ndopmaniiina PHK sk marpuns pist cuatesy

Oinka. MexaHi3MU TpaHCTISAIII.



Yactuna 3. 3BAKOHOMIPHOCTI YCITAJIKYBAHHSA

/. He3anexue (MeHAENIBChKE) yCHaAKyBaHHS.

['Opuponoriunuii aHani3 Ta TUIHM CXpPEllyBaHb. 3aKOHOMIPHOCTI HE3aJIEKHOIO
(MEeHeNIBCHbKOT0)  yCMaAKyBaHHS. BiaxuneHHs Bil MEHIETIBChKUX (popmyl
PO3IIETVIEHHS 32 HE3aJIeKHOr0 YCIaAKyBaHHs reHiB. [[puunHu BIAXWIeHb Bl GOopMyI
MEH/JIETIIBCHKOTO pO3MIeIieHHs. B3aeMojisi reHiB K OJIHA 13 MPUYUH BIIXUJICHb B
posmieryieHHi 3a ¢eHotunoM. HeanenbHl B3aeMOii TEHIB: KOMILJIEMEHTAPHICTD,
cympecis, emicTas, mojaiMepis, rieiorpornis, moaudikais. ['ennuiit O0ananc. AlnenbHi
B3a€EMOJIII TE€HIB, MHOXUHHUM anenisM. (OCHOBHI  3aKOHOMIpPHOCTI  Tii 1
B3a€EMOCTOCYHKIB anesieil Ha npukiajl reHa C y KpoiiB, T€HIB CAMOCTEPUIIBHOCTI Y
POCJIMH, TPYI KpOBi y JitoAuHu. JleTanpHi 1 HamiBJIeTAIbHI aneni. BupaxxeHHs aneniB B
PI3HUX YMOBaX CEpeIOBHUIIIA.

8. 3uemieHe ycnaJAKyBaHHS 1 KDOCHHTOBED.

3aKOHOMIPHOCTI YCMAAKyBaHHS 3a TIOBHOTO 1 HEMOBHOTO 3YEIUICHHS TEHIB.
[uTonoriuni 10Ka3u KpOCHUHTOBEpYy. ['€HeTHuYHI OKa3u KPOCHHroBepy. Bemununna
KPOCHUHTOBEPY SK TIPUHIUN TOOYIOBM TEHETHYHMX KapT. I[HTepdepeHiis i
KOIHIMACHINIS. Po3paxyHOK 4YacTOTH KPOCHHIOBEpY IO pO3IIemjieHHI0 B F2.
MiTOTHYHUN KPOCHUHTOBEDP 1 KapTyBaHHA TeHiB. Jleski 3arajapHi JaHi PO T€HETUYHY
pexombOiHarito. Perymsimis kpocunroepy. [IopiBHSIHHS T€HETMYHUX 1 MUTONOTIYHUX
KaprT.

9. Crartp 1 34erieHe 31 CTaTTIO YCIa KyBaHHS.

I'enetnka crati. TUmM XpOMOCOMHOTO BHM3HA4YeHHS cTaTi. J[oKa3sm XpOMOCOMHOTO
BU3HAYCHHs CTaTi. ['eHu, 10 BU3HAYAIOTHh Ta 3MIHIOIOTH CTaTh. Teopii BU3HAYCHHS
crati. I'erepoxpomocomu 1 m030Ba kKomreHcalis. OcoOIUBOCTI BU3HAYCHHS CTaTi Y
ccaiiB. KinpKicHE CIIBBITHOIICHHSI OCOOMH Pi3HOT CTaTi 1 Horo peryisimis. Meronu

IITY4YHOTO PEryJlOBaHHS cCTarl. YCHNaJKyBaHHS O3HAaK, 34YCIUICHHX 31 CTaTTIo.



Oco0nMBOCTI yCHaJKyBaHHS 3a IOBHOI'O 1 HEMOBHOTO 3YEIUICHHS 31 CTaTTIO.
Oco0aMBOCT1 ycaJAKyBaHHS 32 HEPO3XOKEHHS CTATEBUX XPOMOCOM.
10.HexpomocoMHe ycniaaKyBaHHS.

[uTomna3smMaTuyHa CHajgkoBiCTb. MITOXOHJIPIi 1 XJIOPOIIACTU SIK HOCIT T€HEeTUYHOI
iHpopmarlii. Meroau BHU3HAYEHHS CTPYKTypu Ta (yHKUIT XoHzpiomy. Mertonu
JOCHIIPKEHHS CTPYKTYpH Ta PyHKIIT miaactomMy. O3HaKH, 1110 KOHTPOJIOIOTHCS TeHaMu
UTOIJIA3MH 1 XpOMOCOM. [H(QeKiiifHI areHTd 1 eKCTPaxpOMOCOMHI €JIEeMEHTH.

[Ipenerepminaliisi HUTOIIA3MHU 200 MAaTEPUHCHKUI €(eKT.

Yacruraa 4. TEHETUYHI 3ACA/I1 MIHJIMBOCTI

11. Tunu miamuBocTi. Moaudikartii 1 MmyTarii.

Kunacudikaris minnuBocti. Moaudikariiina MiHimBicTh a00 Moaudikarii. MyTtariiina
MIHIUBICT. Mytanii 1 moamdikaiii, ix BiaMminHocTi. Krnacudikamis wmyrairiit.
3arajbHa XapaKTepUCTHKA JESKUX THUITIB: CIIOHTAHHI Ta 1HIYKOBaHI MYyTaIlii,
pellecuBHI Ta JOMIHAHTHI MyTaIlii; IpsMi, 3BOPOTHI Ta CYNPECOPHI MYTaIlii; siACpHi Ta
IIUTOTUIA3MAaTUYH1 MYyTaIlli; TeHEpaTHBHI Ta COMAaTH4YHI MyTallii; MopdosoriyHi,
¢iziosioriydi Ta 010XiMiUHI MyTaIlii; yMOBHO-JIETaJIbHI MyTallii. MeToau BU3HAYCHHS
myTaiid. JlocmimkeHHs MyTaliii y MikpoopraHizaMiB. JlochaimkeHHs MyTalid y
eykapioriB. ['enni  (ToukoBi) MyTtamii. XpoMocoMmHi  MyTamii. 3arajgbHa
XapakTepucTuka Ta kiacudikamis. IlepebymoBu Xpomocom, IO BIIMBAIOTH Ha
KUIBKICTh TeHIB y Xpomocomax. [enemii. Jymmikarii. I[TepeGymoBu Xpomocom, Mo
3MIHIOIOTH JIOKamizamito reHiB. [uBepcii. Tpancmoxkarii. TpaHcmo3uini: 3aranbHa
XapakTepucTuka. Mirpyroui reHeTUYH1 eIeMEHTH MPOKapioTiB. Mirpyroodi reHeTH4Hi
eleMeHTH eykapioTiB. [lepeOymoBu, 10 3MIHIOIOTH KUTBKICTH XpOMOCOM. 3IIUTTS Ta
noaun XpomocoM. Aneymuioifis. Tlomimmoinis: aBTOMOMITUIOiNISA, ATOMOITOIOiis.

[Tomimnoimiss 1 eBosrortisa. [ammoimis. MexaHI3MH CIIOHTAaHHOTO Ta IHIYKOBAHOTO



MyTareHesy. IlepeamyTailiiHi 3MiHM T€HETUYHOTO Martepiany. (DizionoriyHa Teopis
myTarene3y. Myrarenni paktopu 1 JIHK. Exonoris 1 myTarexes.

12.I'enetnyHa pekoMOIHAIIS K MEXaH13M KOMOIHAI[IHHOT MIHJIIMBOCTI.

MounekynsipHl MEXaHI3MU 3arajbHOl T€HETHUYHOI peKoMOiHalii 1 KOHBEpCii T'eHIB.
['imore3u "po3puB-Bo33'enHaHHA" Ta "Komi-4oi3". MoneKkyasipHI MEXaH13MHU KOHBEpCii
re”iB. OcoOnuBOCTI 3aranbHOi pexkomOiHauli y BipyciB. Crnenianai3oBaHi CHCTEMHU
roMosoriyHoi pekomOinaii. CrienianaizoBaHa peKoMOiHallisl 1 TeHH IMyHOTJIO0YIIiHIB y
ccaBuiB. Caiit-cnenugiuna pexkomOiHamis. ['eHeTnuHa pekomMOiHalig y OakTepiil.
[Ina3zmigu, emicomu 1 pekoMOiHalist y 6akrepiid. Tpanchopmariis sik mporec, 1o Bene
1o pekomOiHalii. ['eneTnyHa pekoMOiHalig B sBUIIAX TpaHcaykuii. I[lpuHuunu
noOy/I0BM TEHETUYHUX KapT y Oakrepid. [IpMHIMNU TEeHETUYHOrO KapTyBaHHS

6akTepiodaris.

Yactuna 5. OKPEMI I[TPOBJIEMU 'EHETUKI

13.1Ipo6siemMu TOCTITKEHHS T'eHa.

XpoMOCOMHa TEOpis CIAIKOBOCTI 1 KJIACHYHI YSABJIEHHS Tpo reH. Hempsmi meTonu
nociipkeHHs: TeHa. Kputepii anenizmy. Konrmemniiss CTymiHYacToro ajienizmy i
TIICEBI0ATICITI3MY. [{uc-TpaHc-Tect i nobyoBa TCHETUIHUX Kapr.
KomrmuiemenTaniiiauii anai3z y eykapioriB. PekoMOiHAIIHHUM TECT 1 TOHKA CTPYKTypa
T'eHIB eyKapioTiB. [[eski oOMexeHHs Iuc-TpaHc-TecTy. MikajeabpHa KOMIIJIEMEHTAITis.
I'en 3 mo3umiii MoJieKysspHOi reHeTuku. [Ipsmi MeToau AOCHiKeHHS reHa. MeTtonu
BHJIUJICHHS 3 TEHOMY IHIWBiAyalIbHUX nociimoBHocTel. KiionyBannas renomuoi JJHK i
cTBOpeHHs 010mioTex (OaHkiB) TeHiB. [IpuHIMNU MOOYMOBM PECTPHUKIIHHUX KapT.
[lomimepa3Ha JnaHIOrOBa peakiis sSK Meron  amrunidikamii  crenudigamx
nociigoBHocTedt JIHK. Mertonm Bu3HadueHHS HyKiIeoTHaHOi mociimoBHocTi JIHK.
BusiBnienHss Mo3aiyHUX TEHIB 3 JOTMOMOTOI0 EJIEeKTPOHHOI Mikpockomii. ['eH sk

ONMHUIS (PYHKITII.



14.T'enetnuni actiektn oHTOreHe3y. OHroreHeTnka. O0'eKTH 1 METOIU.

Jlesiki 3arajibHi 3aKOHOMIPHOCTI Ta CTajli 1HAMBIAYaJbHOTO PO3BUTKY. | 'eHeTHyHa
nerepMiHailis 1 qudepeniiamnisa KIiTHH. TOTUMIOTEHTHICTh. Judepeniiiiina akTUBHICTh
re”HiB 1 ii perymsuis B mpoieci po3BUTKy. JleranpbHa audepeHuiania KIITHH 3a
PO3BUTKY eyKapioTiB. B3aeMojis reHiB B mpolieci po3BUTKY. ['€HETHYHI MOJeNl Ha
MpUKIaAl Ipo30P UM Ta IHIIUX 00'EKTIB.

15.'eneTrka momyssirii.

[Momymsitist K OJWHUISI E€BOJIOLIKHOTO TMpolecy. MeTonu BHBUYEHHS CTPYKTYpHU
nomyisnid. ['eHeTMuHa reTeporeHHICTh MPUPOJHUX MOMYJALINA, 11 BU3HAYECHHS Ta
omiHka. Jleski MOKa3HMKM TEeHETUYHOI MIHJMBOCTI momyisiui. Yacrora reHiB Ta
reHoTumiB B mnonyisuii. 3akoH Xapai-BaitnOepra. IIpaktuunHe BHUKOpUCTaHHS
dbopmynu Xappi-BaitHOepra. @dakTopu TEHETHYHOI JAWHAMIKK TOMYJAIIN 1
MikpoeBoJrolis. BiacyTHicTh a60 oOMexeHHs maHMikcii. OOMEKEeHHS YHCEbHOCTI
nonyJAmii (apeid renis). Mirpariii ocobuH abo moTik TreHiB. MyTamiiHu# mporec
(Trck myTtariit). JloGip, #oro gopmu. I'eHeTHUHa CTPYKTYypa MOMYJISAIINA, aJanTamis i
€BOJTIOLI1S.

16.I'eHeTYH1 OCHOBH CEJIEKIII].

Cenexiist sik Hayka. COpTH, TOPOAHU 1 ITAMH SIK 3ac00M BUpOOHUIITBA. Mojeni copTiB
1 mopia. I'eHeTWka KITBKICHUX O3HAK B cenekilii. OCHOBHI eTanu CeJNCKIIHHOTO
nporecy. CTBOpEeHHsI BUXITHOTO MaTepiany mis cenekmii. Kombinariiina MiHIUBICTh
K JDKEpENo BUXIIHOTO Martepiany. ['eHeTHYHa iH)KeHepis B CTBOPEHHI BUXIIHOTO
Marepiany s cenekiii. Tunm cxpemryBanb B cenekiii. Tunu mobopy. ['ereposuc B
cenekiii. Cenekilisi CUThbChKOTOCIIOAAPCHKUX POCIHH 1 TBapuH B YKpaiHi. Cenexiis
MIKpOOpTaHi3MiB.

17.T' eneTnka II0OQWHYU Ta MEIUYHA T'€HETHKA.

[cTopis reHeTuku mroauHA: 60pOoTHOA ABOX KOHIEMIIii. OCHOBHI HAMPSMKH HAYKOBHX

JOCIIJKeHb. MeTOIM TeHEeTUKU JIOAUHU. Tunu ycnaaxkyBaHHs. XpOMOCOMHU JIOJAUHU



Ta METOIM iX JOCHIJKEHHsA. ['éeHOM 1 KapTyBaHHsS TIE€HIB JIOAWHU. JlochimkeHHs
reHOMY JIIOJIMHM Ta MOMYJsALIMHA TeHEeTHKa Bl MNpoeKTy "['€HOM IOJWHU' 110
"ENCODE, 1000-Genomes". Inentudikaiiisi reHiB XBOpoO Ta aHaji3 MDKIEHHUX
B3a€MO/IIM: T€HEAJOTrIYHUM aHaii3 pofoBoiB. ['iOpuau3anis KIITHH B KYJIbTYpl 1
KapTyBaHHsl reHiB. KapTyBaHHA TreHIB 3a JIONOMOIOI0 XPOMOCOMHHUX NepeOyaoB.
KapryBannss reniB 3a npomnomorow J[HK3onxaiB. ['iOpuauzaiiis MiueHMX 30HIIB
MmetadasHux XxpomocoM In Situ. Jleski OCOONMBOCTI T'C€HETUYHOT KAapTH JIFOJMHHU.
Knactepu TeHIB TMOBEpXHEBUX  AaHTUTCHIB  KIITHH. [ OJOBHUN  KOMILIEKC
rictonocymicHocTi. Cucrema komruieMeHta. CnaakoBicTh 1 maronorisi. CydacHi
y3arajJibHeHHss Ha piBHI nomynsauid. Knacudikamis crnagkoBux XBoOpoO 1 iX
ycrnankyBaHHs. ['eHHI XBopoOM. XpOMOCOMHI XBOpoOM. XBOpPOOHM 13 CIaJKOBOIO
cxunpHicTIO. ['eHetmunuit moximopdizm 1 martosoris. I[lomimopdizmu JIHK sk
IHCTpYMEHTH CYJOBOi TE€HETHKH Ta MEIWKO-TEHeTHYHHX JOCIHIIKEeHb. AcoIliallis
3aXBOproBaHb 3 rpymamu KpoBi. Cucrema HLA 1 3axBoproBanHs. Ilomimopdism a-
aHTUTpUTicuHy 1 maronoria. CnaakoBe OOYMOBJEHI peakilii JIOAWHH Ha IO
30BHIIIHIX (hakTopiB. DapmakoreHeTnka Ta ¢apMaKoreHoMika (3aCTOCYBaHHS B
JiKyBaHHI paKy, MOHO T€HHMX Ta MYJbTH(AKTOpPHHUX maToJiorii). PanmomizoBaHe
OloMeMYHE JTOCTIIKEHHS — OCHOBHI MPUHIUIHN. [T0XUOKH CTAaTUCTUYHUX METOJIIB Ta

iX 3HaueHHs B O10MEUIINHI.
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PO311JI 3. MOJIEKYJIAPHA 'EHETHUKA

BCTVIL.

1. MonekynsipHa reHeTUKa SIK HayKa.

OcHoBHa MeTa Ta MPOOJEMHU MOJIEKYJISPHOI T€HETHKU. 3B'SI30K 3 IHIIMMU HayKaMHU.
Mertonu MoJeKkynapHOi TeHeTHMKU. OCHOBHI eTanu pPO3BUTKY WI€i HAyKW, ii
JOCSITHEHHS Ta TMEpPCIEKTUBU. 3HAYEHHS MOJIEKYJSIPHOI T€HETHKU JUIsl 1HIIMX Hayk,
JUIL HapOAHOIO TOCHOAApCTBAa Ta MEAULMHU. PO3BUTOK MOJIEKYJISIPHOI T'€HETUKU B

VYkpaiHi Ta ii Miclie B CBITOB1# HayIIl.

Yactura 1. MOJIEKYJIAAPHI OCHOBU CITAJIKOBOCTI

2. I'eneTnyHi 1 HET€HETUYH1 HYKJIETHOB1 KUCJIOTH.

[lepBuHHA CTpYKTypa HYKJIEIHOBHX KHCIOT. EH3MMarWuHa aerpaiariisi HyKJICTHOBHX
kuciaoT. Enpmonykneazu ta ek3onykieasu. JIHKasu Tta PHKazu. Enponykiieazu
pectpukiii. HykneoruaHa MOCHITOBHICT HYKJICTHOBUX  KHCJIOT, METOAW i
IochipkeHHs.  JIBa NpUHIMOOBUX MIAXOAM 10 BHU3HAYEHHS MOCIIAOBHOCTI
HYKJI€OTHuIiB: Meron Maxkcnama-I'inbepra, wmerom Cenrepa. Buxopucranus
pectpukTa3 y 3'scyBanHi nepBuHHOI cTpykTypu JIHK. I'eHetmunuii kox. OcHOBHI
BJIACTUBOCTI T€HETUYHOT0 Kojxy. OCOOJIMBOCTI MEPBUHHOI CTPYKTYPH HETCHETUYHUX
PHK: IPHK, pPHK, TPHK. I'eteporennicts JIHK ta PHK y wmituni. OcHOBHI TUTIH
Herenetnunux PHK y kiituni. Bugosa cierudivnicts ckiaany JJHK IPHK.

3. MakpomonexkynsipHa oprasizamnis JJHK 1 PHK.

Bropunna crtpykrypa JHK. IlogsiiiHa cmipane Yotcona 1 Kpika. IIpunmmn
KOMITJIEMEHTapHOCTI Ta Horo Oiomoriyae 3HadeHHs. OcHoBHI koHpopMmarii JJHK ta
YMOBHM TEpexoliB MK pisHUMH KoHpopmarismu. Z-popma JIHK, ii ocobmuBocTi.
Tperunna crpykrypa JIHK. JliniiHI, KUIbIIEBi, OJHOJIAHIFOTOBI Ta JBOJIAHIIOTOBI

MOJICKYNH, 1X momupeHHs y mnpupoxdi. Cymepcmipamizaiis Moyekyna. Ponb



tonoizomepas I 1 II. Makpomonekynspua crpykrypa PHK. [lenatypanis 1 peHaTypauis
HykieiHoBuxX kucinoT. HIBuakicts penarypamii JJHK sk moka3Huk reteporeHHOCTI
MOJIEKYJL.

4. MonekyJisipHa Oprasizailisi XpOMOCOM.

JIBa cnocoOu ynakyBaHHS T€HETHMUHUX HYKJIETHOBUX KHUCIOT Yy MPUPOAL: ''BUIbHE"
(Bipycu, O6akTepii) Ta Hykieonporeinue (Buii opradizmu). [Ipobiema kommnakTu3zamii
TEHETUYHUX HYKJICTHOBUX KHUCJIOT. XPOMOCOMHU BIpyCiB, OakTepii Ta €yKapiOTiB.
Monekynsipga  oprasizaimiss ~ XpOMOCOM  BHIIUX  Opra”i3miB.  XpOMAaTHH.
['erepoxpomaTviH 1 e€yXpoMaTHH, OCOOJMBOCTI MEPBHUHHOI Ta MaKpOMOJIEKYISPHOT
ctpykrypu JHK 3a mux ymoB. KoHcTuTytuBHUE Ta  (aKyJIbTaTUBHUU
I'erepoxpomatut. ['icTOHM, MPOTaMIHU Ta HETICTOHHI OUTKM XpoMaTuHy. Monudikarii
ux OUIKiB, X OlosoriuHe 3HaueHHs. Hanmonekynsapua opranizamis JJHK xpomocom
eykapioriB. Hykneocoma. PiBHi kommaktuzanii JIHK. Monekynspua oprasizaiis
HOJITEHHUX XPOMOCOM Ta XpOMOCOM THIly JIaMIoBoi LITKU. [TpoGiema cTBOpeHHS

MTYYHUX XPOMOCOM €yKapioTiB.

Yactuna 2. OPTAHI3ALIA I ®YHKIIA TEHOMIB

5. Jlokamizariist reHiB y XpOMOCOMaX.

3Hauymn(i Ta HE3HAYYI[l IMOCTIOBHOCTI B TEHETUYHUX HYKICTHOBHUX KHCIIOTaX.
PerymroBanpHi JUISHKH — TIPOMOTOPH, OIEPAaTOpH, AaTCHYaTOPH, CHXAHCEPH,
TepMiHaTOpu Ta 1H. Mirpyrodi (TpaHCHO3WOENbHI) TEHETUYHI EJIEMEHTH.
HapgnmumkoBicTs renomiB. OnepaTopu Ta kiactepu reHiB. Creiicepu.

6. 'enomu BipyciB.

PHK-renomu Bipycis: npukiaan oqHoHUTKOBUX (-) PHK-renomis, (+) PHKrenomis Ta
JTBOHUTKOBUX TeHOMIB BipyciB. OcobOmuBocTi OymoBu Ta (QyHKIIT TEHOMIB
perpoBipycis. [IpoBipycu. JIHK-yrpumyrodi Bipycu. Opranizamis reaomis ¢aris X, T-

napaux, T-Henapanx, ®X 174 ta iHmmx. EKOHOMIYHICTh BIpyCHHX Te€HOMIB. SIBwHIIe



MEePEKPUBAHHA T'€HIB Ta MEPEKPUBAHHS PaMOK 3YMTYBaHHs. ['€HM Ta onepoHu BIpYCIB.
MouekynsipHi MeXaHi3MHU JIITHYHOTO LMKy Ta JI30reHii Ha npukianl ¢a-ra A,.
SBume anturepMiHamii. HazapanHi, 3aTpuMaHO paHHI Ta WI3HI TE€HU BIPYCIB.
Perynsuis iX ¢pyHKii.

7. MonekynsipHa oprati3atis 1 QyHKI[is TEHOMIB OaKTepii.

Xpomocoma Oaktepii. Jlokamizamisi reHiB. I'enum Ta omepoHu. AHAOONITHI Ta
kartaboisitHi onepoHu. CrTpykTypa Ta (QyHKUIS Ha MPUKIAAl JAKTO3HOTO,
TpUNTO()AHOBOTO, TICTUAMHOBOIO, apabiHO3HOrO Ta 1HIIMX omnepoHiB. HeratuBHa Ta
NMO3UTHUBHA peryssiis (yHKIiA onepoHiB. Artenyaiis. [lnasmian ta emicomu. Tumm
miazmig: F, R, Coi Ta 1. I'ennm mma3mig Ta iXx ponb y KoOH'Ioraiii Oakrtepii,

CTAHOBJICHHI1 CTIMKOCTI JJO XIMIYHUX CIIOJIYK TOIIO.

YacTtuHa 3. MOJIEKYJISIPHI MEXAHI3MU HAWBAXJIMBIIINX
T'EHETUYHMX ITPOLIECIB TA HIJISAXU IX PETVJIALII

8. Pemumikamis JIHK sik mepemymoBa mepenaui reHeTHYHO1 iH(oOpMaIlii Hamaakam.
HamiBkoHCcepBaTUBHMI 1 KOHCEpBAaTUBHHM MeEXaHI3M perulikailii. Tunu perurikairii:
CUTMa-THUIl, TeTa-THM, J[-meTns, irpek-Tum Ta iX HasABHICTH, y Hpupoji. binku Tta
dbepMeHTH perumikamii, iXx reHomMHa jaeTepmiHanig. MexaHidm perntikaiii JITHK y
KHIIKOBOT MAJUYKK Ta 1HIIMX OakTepid, y BIpyCiB 1 eyKapioTiB. IHiImialiis, eJIOHTaIis
Ta TepMiHamis pervrikamii. Pemmikon. OnHoperurikonHi Ta mnomiperurikonHi JITHK.
Amrutidikarris.

9. I'eneTnyHi mporiecy, 10 3a0e3MeUy0Th BIIHOCHY CTaOUIbHICTH TeHOMY. CucreMu
moaudikamii 1 pectpukiii JJHK y Oaktepiii. Tunu pectpukras, 0cobIuBOCTI Oyn10BU
ta nii. [lpakTHuHEe BUKOPUCTAaHHS PECTPUKTA3 B MOJICKYJSPHIN TEHETUIl Ta
reHeTHuHii imkeHepii. CUCTeMU BUIMpABICHHS MOMUJIOK peTuTiKalii Ta pemnaparfis
ymkomkennx mornekyn JIHK. Kopekropcpka dynkmis JJHK-momimepas. Mexanizmu

npsmoi peaktusaiii i TemmnoBoi pemaparitii JIHK. Excimsiitna penapartisi, ii reHeTHuHA



AeTepMiHallisi Ta (epMEHTATHBHI MexaHi3Mu. PekomOiHalliiiHa (mocTperuTikaTHBHA)
penapanisg. Cuctemu IiHAyKoBaHOi pemapamii. SOS-penapamis 1 i1 MeXaHi3MHU.
Perymsmisa ¢ynkmii penapariiinux cucteM. Ponbs momi(AZIP)-pubo3u B penaparrii
JTHK.

10. Tpauckpunuis Ak nepiua cTaais peanizalii reHeTUYHO1 1H(opMaIii.

JIHK-3anexui ta PHK-3anexxni PHK-nonimepasu, ix po3noOBCIOKEHHS Yy TPUPOL.
Bbynosa npomoTtopiB I TepminaropiB. bynoBa nmpomMoTopiB 1 TepMIiHATOPIB, p-3ajekKHI
Ta p-He3anexHl TepMmiHaTopu. [lukn JIHK-3anmexnoi Ttpanckpumuii. IHimiaris,
eJIOHTaIlls, TepMiHalis npoiecy. [IporecuHr nepBUHHUX TPAHCKPUIITIB y OAaKTepiid 1 B
eyKapioTHyHUX KiiThHax. KemyBaHHS Ta TOMiaJCHUTyBaHHSA. METHITIOBaHHS
tpaHckpunTiB. Crmadicuar. MexaHi3MM CIUIAaHCHUHTY Ta METOJIW iX JIOCIIJKEHHS.
ANbTCpHATUBHUN CIUTACHHT 1 TpaHcciuiadicuur. OCHOBHI  NUISIXH — peryJIsii
TpaHckpumniii. Perymsuis ¢yskiii npomoropiB. CuctemMHa perynsiis 1Hiiamii
TPAHCKPUIIIi y MPOKApIiOTIB 3 JOMOMOror -¢akTopa. [HII MexaHI3MU peryssimii
TPAHCKPUIIIi Ha PiBHI MPOMOTOPIB Ta TepMmiHaTOpiB. OCOOMMBOCTI perynsmii y
eykapioTiB. OcoOmmBocTi perurikamii  (Tpanckpunilii reHomiB PHK-BipyciB)
OJTHOJIAHIIFOTOBUX 1 JBOJAHIIIOTOBHMX). 3BOPOTHA TPAHCKPUMILISA 1 >KUTTEBUU ITHKIT
peTpoBipyciB. MexaHi3M yTBOpeHHS ABOHUTKOBOI peTpoBipycHoi JIHK. 3BoportHa
TpaHckpumniis B xuTTi Aeskux JHK-BipyciB (rematuty B, Bipycy mo3aiku 1BITHOi
KarmycTu). bionoriyHe 3Ha4YeHHS 3BOPOTHOI TpPaHCKpWMIi Ta il BHUKOPUCTAHHS B
TCHETUYHIN 1HXKEHEePil.

11. Tpancmsis MonekymnsipHa oprasizaiis pudocoMm.

AxtuBH1 nentpu pudocomu. IHbopmamiitna PHK sk matpunst mis cunTtesy Oinka.
[apopmocomu. [Himiroroui Ta Tepminyrodi kogouu. [locminosuicts [laitna-Jlanerapao
B OaktepianeHiii [PHK. Mexanismu Ttpancmsamii. CkinagoBi OULTOK-CHHTE3YHOUOT
cucremu. Axtusarisa aminokuciior. Pois TPHK. KogoH-anTHKOMOHHE BIIi3HABaHHA Ta

rinmore3a HEOAHO3HAYHOI BIANOBIAAIbHOCTI. [Himiamis, eJoHramis 1 TepMIHAIIA



TpaHchsuii. binkosi ¢akTtopu TpaHcuaiii. OcoOMMBOCTI TPAHCISII B €yKapIOTUYHUX

kiitTiHax. GeHokormii MyTaii K pe3yJabTaT IOMWIOK TPaHCIISIIII.

Yactuna 4. MOJIEKYJISIPHI MEXAHI3MU YCIIAJIKYBAHHS 1 B3AEMO/II
AJIEJIbHUX I HEAJIEJIbHUX 'EHIB

12. MonexkynapHO-TeHETUYH1 YSIBIEHHS PO reH. XpOMOCOMHA TeOopisi CaAKOBOCTI.
Tpancdopmalriss MOPraHiBChbKOIO YSIBIEHHS MPO T'€H K OJAMHMIIO (YHKIIT, MyTallii 1
pexkoMOiHaIii B CBITJI CyYaCHHX JOCATHEHb MOJIEKYJIApHOI TeHeTuku. Henpsami
METOJIM JIOCHIPKEHHS TeHa. MopraHiBCcbki KpuTepli anenismMy 1 iX BIAHOCHICTb.
Konneniiiss cTymiH4acToro anenizMmy Ta TiceBmoanenismy. Lluc-tpaHc-TecT 1 TOHKa
OynmoBa reHa Ha mnpukiaani wmytanTiB rll  ¢gara T4. Jocmimu C.benzepa.
PexomMOiHamiifHUI TeCT 1 TOHKA CTPYKTypa I'eHIB eyKapioTiB. Jlesiki oOMexeHHs Iuc-
TpaHC-TE€CTa: JIOMIHAHTHICTb  MyTalli, TMOJSPHICTb  MYyTallid, MbKajlelbHa
KoMmIuieMeHTarisi. ['eH 3 mo3umiii  MonekynsipHoi reHeTukd. [IpsMi  meToau
JOCIIJDKEHHsSI TEHAa: BUAUICHHS 3 TEHOMY IHIWBIIYaJIbHUX TMOCTIJOBHOCTEH, iX
ineHTudikaiiss 3 JOMOMOIOK MIYeHUX 30HIIB, KIoHyBaHHS TeHomHOi JIHK,
cTBOpeHHs 0107i0TeK (0aHKiB) reHiB, amrumidikaiisa cnermudiuanx aingHok JJHK 3a
JIOTIOMOTOIO TTOJIIMEPa3HOi JIAHIFOTOBO1 peakKilii, CENEKIlis MeBHOTO KJIOHY T'€HOMHO1
JIHK 13 06i0miorekn MeToaoM TriOpuau3aimii KOJOHIA, TMPUHIMIN MOO0YI0BU
PECTPUKIIIHHUX KapT, METOIM BH3HAYEHHS HyKiIeoTunHoi mnocmimoBHocTi JIHK,
BHSIBJICHHS MO3aidHUX TEHIB 3a JIOTIOMOT'OI0 €JICKTPOHHOI MIiKpOCKoOIIii, Tomo. ['eH sk
onuHulg QYHKIII B CydacHii MonekyyspHii reHerumi. [lomstrs “go3a rena" i
"MOJIOKEHHSI TeHa, "'eKCIPECUBHICTH 1 "TIEHETPAaHTHICTH' 3 TMO3UIlIA MOJEKYISIPHOI
TE€HETUKH .

13. 'ernoTun 1 HeHOTHM 3 TOUKH 30Py MOJIEKYJISIPHOT TEHETUKHU.
MonekynsipHO-TEHETUYHI MEXaHI3MHU TMPOSIBY €JIIEMEHTApHUX Ta TOJITCHHUX O3HAaK.

[lenTpasbHa morMa B MOJICKYJSIpHIA Oiosorii. MoJeKkyasipHO-TEeHETUYHE PO3YMIHHS



BIIOMHUX THUIIIB YCHAJKyBaHHS: HE3aJEKHOI'0, 3YEIJICHOTO, 3YEIJICHOrO 31 CTaTTIo,
M03aXpPOMOCOMHOT0. MoONeKyIsIpHI MEeXaHi13MHU MpeneTepminaiii nuromiasmu. ['enu 1
ajieNli TeHiB, X MOJEKYJspHa Mpupoaa. MOKIUBI MEXaHI3MH B3a€EMOJIT alebHUX 1
HeaseJIbHUX TeHiB Ha piBHI iX npoaykTiB - PHK i OinkiB. Tunu B3aemoii ajienbHUX
reHIB: NOBHE JOMIHYBaHHS, HEMOBHE JOMIHYBaHHS, KOJOMIHYBaHHS, MiXaJleJIbHa
KOMIUIEMEHTaIig. Tumu B3aemMojii HeaJelbHUX TeHIB: Moaudikalis TeHHOi nii,
KOMIUIEMEHTApHICTh TE€HIB, MOJIMEPHICTh, IJIEHOTPOMHICT, Ta 1H. MIiXreHHa

iHTeHCcUIKalis, cynpecis, enicra3. MoxiauBi 610XIMIYHI MEXaHI3MH X B3aEMO/IIH.

Yacrura 5. MOJIEKYJIAPHI OCHOBU MIHJIMBOCTI

14. Turnu MIHIUBOCTI Ta X MOJIEKYJIAPHI 3acCai.

Momudikanii. Tunu wmomudikamii. Hopma peakiii. MonekymspHi MeXxaHI3MU
moaudikamiin. Tunu myTariii Ta ix mMonekynspHa npupoza. [lepedynoBu xpomocom,
10 BIUIMBAIOTh Ha KUIBKICTh T'€HIB y Xpomocomax (denerii, myruiikaiiii, iHBepcii).
[TepebynoBu XpomMocoMm, IO 3MIHIOIOTH JIOKami3ailito reHiB (iHBepcii, TpaHCIOKaIlii,
TpaHcmo3uirii). Mirpyrodi reHeTHYHI eJIeMeHTH eykapioTiB. He3akoHHa pexomMOiHaIris,
il Mmonexkymsipai Mexanizmu. [lepeOynoBu, 110 3MIHIOIOTH KUIBKICTh XPOMOCOM. 3IIUTTS
Ta ToAuM XpoMocoMm. Amneymnoimis. [lomimmoimis. Tammoimis. MexaHizmu
CIIOHTAaHHOTO Ta IHAYKOBaHOro MyTtareHely. MyrtarenHni d¢akropu 1 JJHK. Poub
MyTaIliii B €BOJIIOIIMHOMY Tporieci. Ekosoris 1 MyTarenes.

15. I'ereTnvHa pekoMOiHAIlIS K MEXaHI3M KOMOIHAIIIHOT MIHJIUBOCTI.

MonekynsipHi MEXaHI3MHU 3arajbHOI TeHEeTHUYHOI peKoMOiHaiii 1 KOHBepcii T'eHiB.
INmoteza Xomiges. OcobmmBOCTI 3aranbHOi pekoMOiHamii y Bipyci. CrerriamizoBaHi
CUCTEeMHU TOMOJOTiYHOI pexomOinamii. CremianizoBaHa COMaTHYHAa pPEKOMOIHAIS 1
reHd IMYHOTJIOOymiHIB y ccaBiiB. Cair-cnemudiuyna pexomOinamis. OcoO0amBOCTi
MexaHi3miB BOymoByBanHs JIHK ¢arie A, Ta IHmIHX B XpOMOCOMY KHIIIKOBOI

nanudk. ['eHeTnyHa pekoMOiHaIlig y Oakrtepid. MonekymsapHi MeXaHI3MHU Tepenadi



TFeHETUYHOTO MaTepiany 1 pexomOiHallli 3a KoH'toramii OakTepii 1 cekcaykiii. Ponb
miazMig. TpaHcdopmanis sk mpouec, IO Beae A0 pekoMmOiHarii. I'eHeTnyHa
pexkoMOiHaliss B sBUIIAX TpaHCAYKMii. [IpyHOMOM TEHEeTHMYHOTO KapTyBaHHS

€yKapioTiB, OaKkTepii 1 BIpycCiB.

Yactuna 6. OKPEMI ITPOBJIEMUW MOJIEKYJISIPHOI TEHETUKU

16. MouiekynsipHa reHeTUKa 1 TeOPisi €BOJIOIIII.

Ponb nOMIHaHTHHX 1 PEUECHMBHHUX MyTallli B Mmpolecax MIKpO- 1 MaKpOEBOJIOILi.
Jlo0ip TPOTH PEIECUBHUX TOMO3WUTOT Ta MPOTH TeTepo3uror. OIiHKa TeMITy
MyTaIliiHOTO Tporecy. MONeKyIsIpHI MeXaHI3MU TEeTEpO3UCy. 3akoH Xapi-
BaiinOepra 1 #ioro mpakTH4HE 3aCTOCYBaHHS. Teopis HEUTPaIbHOCTI MOJEKYISPHOL
eBofOIlii. MOJIEKYJIIpHUH TOJMHHHUK  €BOJIIOIII  CBOJIIOMIS  CTPYKTYPHUX i
perynsTopHux TeHiB. Eomoniss po3mipy rerHomy. [lonstts mpo Bemuuuny "C".
EBomromii 4epe3 ayrurikamii 1 MYJIBTUIUTIKAIi TEHIB, XPOMOCOMHI Ta TE€HOM-HI
nepeObynoBu. CiMmeiicTBa TeHIB, TICeBAOTeHH, peTporeHu. CropigHeHi OLIKH,
romMoJioriudi Oinku, i30opMu (pepMeHTIB Ta iHIII MPOAYKTH TEHIB K IMOKa3HUKH
OHTOI€HEeTHYHOI Ta (iTOreHeTHYHO1 amanTarlii 1 eBomrorii. KoamanmroBani reHHM i1
OJIOKM KOaJanTOBaHUX TEHIB SK pe3yJbTaT ajamnTaiii 1 eBOJIoMmil. 3HauyeHHs
JOCIIHKeHb IEPBUHHOI CTPYKTYpPU F€HETUYHUX HYKJICTHOBUX KUCIIOT JUISI-PO3B'I3aHHS
po0JIeM €BOJIIOIIT Ta CHCTEMATHKH OPTaHi3MiB.

17. T'enetnka cOMaTUYHUX KIIITUH, OHTOT€HETHUKA T4 IMYHOTE€HETHKA.

KrnonyBanHs 1 cenekirist B KyabTypi KIITUH. MOJIEKYJISIpHI OCHOBH TOTHUIIOTEHTHOCTI,
nudepeHIlitoBandHs  KITUH 1 opranoreHe3sy. JludepeHnmiiina — perurikaitis,
TPAHCKPHIIIiS, TPAHCIOKAIlig Ta MU(EpeHIiHHNNA MPOIECHHT B TMPOIECi PO3BHUTKY.
MIHIUBICTh KIITHHHUX TOMYJIAIid. ['eHeTHYHI 3acajy COMAaKJIOHAJIBHOI MIHJIHUBOCTI.
Perenepamisi pociuH in vitro Ta i mpakTUYHE BUKOPHCTAHHS B MOJICKYJSAPHIN

redeTuii 1 cenekmii. ['iOpuan3amiss cCOMaTHUHUX KIITHH y KYJIbTypi 1 KapTyBaHHS



reHiB. HAT - cenekilisi Ta iHII1 ceNeKTUBHI MeToAu. KapTyBaHHS T'eHIB 3a JI0MTOMOTOI0
MIY€HHMX 30HMIB. PecTpukiiiiHuii aHami3, MoJjiMepa3Ha JIAHIIOTOBA peakxilis,
ribpuan3anis HyKJIE€THOBUX KucCHOT, OnoTUHT 1no Cay3epHy, 3'dICyBaHHS MHEPBHUHHOL
CTPYKTYpU 3HAUyIIUX 1 He3Hauymux mnociimoBHoctert JIHK Ta iHm meromm, ix
3HAQYCHHS JJI1 OHTOTEHETUKH Ta (UIOTCHETUKH. 3HAYCHHS METOMAIB 1AeHTH(IKaIlil
mounekyn JJHK nis GionoriyHoi Mmeguuuuu. MIKpOKIITHHI Ta 13071b0BaH1 XpOMOCOMM.
[NOpuaun3zanis MideHUX 30HIIB 1 MeTadaszHuUX XpomMocoM in situ. Bukopucranus
KyJbTYp COMATHUYHMX KIITHH, MIYEHUX 30H/AIB Ta IHIIUX METOMIB JJii MOOYIOBU
TEHETUYHOT KapTH JIIOJWHU (BUSBJICHHS HAWBaXIUBIMIMX KJIACTEpiB TEHIB, T'EHIB
CIaJKOBUX XBOPOO, MapKepiB XBOpPOO 13 CHAJKOBOI CXWJIBHICTIO, BapiaOenbHUX 1
noBToproBaHux nuUisHOK JIHK Tomo). MonekynsipHa mpupoja CIajJKoBUX XBOPOO,
METOJIM iX BUSABY Ta INMPOTHO3Y B MOJCKYJSApHiIH reHeTulli. ['imoTre3 BUHUKHCHHS
3MOSIKICHUX MyXJIMH. MOJIEKYJIIpHI OCHOBHU PaAlalliifHOro 1 XIMIYHOTO KaHIIEPOTEHE3Y.
OnkoBipycu. I'eHeTMka paky: OHKOT€HHM Ta T€HU-CYNPECOpU MyXJWHH, COMATHYHA
HecTaOUIbHICTh TeHoMy. CropaauvHuii Ta crnagkoBuil pak. EmireHeruka Ta pak.
['eHeTnka KOMILJIEKCHUX 3aXBOPIOBaHb: T'€HETHUYHHUM KOMIIOHEHT Ta JIOCIIJKEHHS
reHoMHux  acomiarii  (GWAS). ®apmakorenetnka Ta  (apMaKoreHOMIKa
(3acTocyBaHHS B JIIKYBaHHI paKy, MOHO TCHHHMX Ta MYJbTH(PAKTOPHUX ITATOJIOTiH).
PannomizoBane OioMenWuHE JOCTKEHHS — OCHOBHI mNpuHOMNHU. [loxuOku
CTATHCTHYHUX METOMIB Ta iX 3HA4YeHHS B OlomenunuHi. MOJEKYIsIpHI MeXaHi3MU
B3a€EMO/IIi TeHIB y MPOIECl PO3BUTKY. B3aemomis reHiB Ha MDKKIITHHHOMY PiBHI Ta
MeToau 11 AOCHiDKeHHs. AJodeHHI TBapUHH SK MOJCIb IS TaKUX JOCHIIKCHb.
['omeiio3ncHl TeHM Ta TOMEOOOKCHM B PEryNdIii MpoIeciB PO3BUTKY Ta
mudepenmitoBaddsa. [lo3umiiiaa iHdoOpMaIiss Ta TMO3UIIHHE 3HAYCHHS KIIITHH
Mexani3Mu 1HAYKIIT T€HHOI aKTUBHOCTI TOPMOHAMHU Ta IHIIMMH €MIT€eHETUYHUMU
¢dakropamu. ["0JIOBHMI KOMIUIEKC TICTOCYMICHOCTI y ccaBIliB Ta JroauHu. Cuctema

KOMIUIEMEHTa Ta MPONEPAUHOBUX (HAKTOPIB Yy JIOAUHU.. MOJEKyIsIpHO-T€HETUYHI



MexaHi3MH (OpMYyBaHHS PI3SHOMAHITHOCTI IMYHOIJIOOYIiHIB. AYTOIMYHITET Ta
MO>KJIMB1 MEXaHI13MU BUHUKHEHHS ayTOIMYHHUX PEaKIIIi.

18. I'eneTnyHa iHXKEHEPIs.

Merta Ta cepa IoCHiKEHb F€HETUYHOI 1HXXEeHepii. 3HaYeHHS! T€HEeTUYHOI 1HXKEeHepii
JUISL HAYKU Ta HapOJHOTO rocmnojapctBa. CydacHi TOCATHEHHS] TeHETUYHOI 1HXKEHepil.
OCHOBHI METOAM T'€HETHUYHOI 1H)KeHepii. TpaHCreHo3 Ta METOau MOro 31HMCHEHHS.
MeToau oTpuMaHHS TPUPOJHUX TEHIB Ta iX MITYYHOrO CHHTE3y. BukopucTaHHS
PECTPUKTHOTO aHajidy, MIYEHUX 30HJIB Ta IHIIUX METOMIB I 1AeHTU(IKaIll
AOCTIKyBaHUX TeHiB. DepMEHTaTHBHI METOAM CHUHTE3y TCHIB Ta iX MHOMKEHHS.
KnonyBanns reniB ta iHmmx ¢parmentiB JIHK. banku reHiB, KJIOHOTEKH 1 ix
BUKOpPHUCTaHHS. BEeKTOpH: BUMOTH 10 BEKTOPIB, TUIIA BEKTOPIB, METOJIN 1X OTPUMAHHS
1 BukopuctanHs. CyyacHI JOCSTHEHHs Ta MpoOJEeMU BEKTOPHOI TpaHcopmarii y
OakTepiil, pocnuH Ta TBapuH. HokayT reHy sk Moneib JJis BUBYCHHS (DYHKIIIT reHa.
[Tnasmigna TpaHcdopmMmariis 1 TpaHCAYKINS B TeHHIN iHKeHepii. TpaHCTeHH1 POCIUHH
SK BUXITHUW Marepian s cenekiii. ['eHoTepamis, 11 ycmixu Ta TEPCHEKTUBH.
IcamtpymenTu penaryBanus renomy: ZFN, TLAENs, CRISPR.

19. I'enetuka po3BuTKy ('evo-devo").

['omeo3ucHI TeHHU 1 X pojb B KOHTPOJII OHTOTCHE3Yy TBapUH. | €HETHMYHHI KOHTPOJb
OHTOT€HE3y Ouel, KIHIIBOK Ta cepjelb. | €HETHUYHUN KOHTPOJb (OpPMYyBaHHS
MOpP(QOJOTIYHUX BIAMIHHOCTEH OHTOTE€HE31B TBapuH. I[HCTPYKINi ekcrpecii TreHiB
po3BuTKy B mpomeci onrorenesy. P.Pep Ta T.Kopmen mnpo HasBHICTH
MOP(OTEHETUYHNX MPOTpaM IHAMBITYAILHOTO PO3BUTKY Y BUIIUX opraHi3MiB. ['eHHi

nepemMuKadi, KIto4oBi (aKTOPH KOHTPOJIO OHTO- Ta (IOreHE3y TBAPHH.
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PO311JI 4. MOJIEKYJIAPHA TA KIIITUHHA BIOTEXHOJIOI'TA

|. SAT'AJIBHI HOJIOKEHHSA

3aranbpHi ySBIEHHS IpPO 3MICT, BU3HAUEHHS TEepMiHYy ''OloTexHoJsoris", iX 3MiHa 3
yacoM Ta iCHYIoul po30iKHOCTI. IcTopis po3Butky GiotexHosorii. Kono o0’ekTiB Ta
MeToaiB O6ioTexHosorii. Ponbk Ta Miciie 610T€XHOJIOTI] B CUCTEM1 TPUPOAHUYMX HAYK
Ta Cyd4acHHX TeXHOJIOTi. Ponb 6loTexHONOrii B PO3BUTKY JIOJACHKOI IMBLII3ALI].

Cy4acHi HaPSIMKX PO3BUTKY O10TEXHOJIOT1i Ta 610TEXHOJOT1YHOTO BUPOOHUIITBA.

II. HAYKOBI 3ACAJIM BIOTEXHOJIOTIi
1. OCHOBHI YABJIEHHSA ITPO KUBI OPTAHI3MHU
[Ipo- Ta eykapiotu. KiituHHa opraHizailis *KMBHX opraHi3zmiB. OpraHizallis KJIITHHU,

ii cTpykTypa 1 ¢pyHKuii. PI3HOMaHITHICTb.

2. OCHOBHI YSIBJIEHHS 3 MOJIEKYJISAIPHOT B10JIOT' T

Crpykrypa Ta Pi3uKO-XiMIYHI BJIACTUBOCTI OCHOBHHMX KJaciB 610MoJIeKyJ (BYTJI€BOIH,
aMIHOKHCJIOTH, OLTKH, HYKJICOTHIHN, HYKJICIHOBI KUCJIOTH, JIMiaH, TOPMOHH). bynoBa,
3arajibHi BIIACTUBOCTI, KJIacudikallis 010MaKpOMOJIEKYI.

2.1 biaku

2.1.1 3arajabHi ysiBJIeHHS

XiMIYHAR CKJIaL OUIKIB. AMIHOKHMCIOTA SK KOMIIOHEHTH OUIKIB. BiacTtuBocTi
amiHOKMcIOT Ta ixHa kimacudikamis. Crepeoizomepis. Krnacudikaris OUIKIB.
Oibpunsapai Ta raoOynsapHi Oinku. biomoriuni ¢ynkuii OinkiB. OCHOBHI MeTOIU
BUJIJICHHS Ta JOCTIKeHHS OUTKiB. D13MKO0-XIMIYHI BIACTUBOCTI O1KiB. CTpyKTypHA
oprasizaris: NMEepBUHHA, BTOPWHHA, TPETHHHA, YETBEPTUHHA CTPYKTypa.
Kondopwmarriiina pyxnuBicTh OUIKIB SIK OCHOBa iXHBOTO (PYHKIIOHYBaHHS. Metoau

BU3HAYECHHS aMIHOKHCIOTHOT ITOCIIJOBHOCTI B OUTKaX.



2.1.2. biocuHTe3 Oiika Ta HOro peryJsiis

Crpyktrypa Tta @yHkuii MPHK, oco0auBOCTI iX CTpyKTypHOi opraHizamii y mpo- Ta
eykapioT. Tpancnoptai PHK. AxtuBariist aMmiHOKUCIOT 1 yTBOpeHHs amiHoanuia-TPHK.
Crpykrypa pubocomu. Enonramis, iHimiamis i TepMiHailis TpaHcasmii. Perymsiis
tpaHcsauii. I[locTrpancnsumiia Moaudikamis  Ta cekpeuis Oiuika. be3kmiTuHHI
CUCTEMU: KOHCTPYIOBaHHS, (QYHKIIIOHYBaHHS Ta TEPCIICKTUBH BHUKOPHUCTAHHS B
010TEXHOJIOT11.

2.1.3. ®epMeHTH Ta IXHE BAKOPUCTAHHSA B 0i0TeXHOJIOTI

HomeHknaTypa Ta npuHIunu knacudikamii gpepmenrtis. Ix Oymosa, ocobamuBocTi sk
OlokaranizaTopiB, OiojoriuHa posib. MeToau BUIUICHHS Ta OYHUINCHHS (DEpPMEHTIB.
AKTUBHI TIeHTpU, MeXaHi3Mu Oiokaramizy. [loHATTS mpo TepexigHl CTaHHU.
Kodepmentn Tta BiTaMiHM, pojib MeTajdiB Ta KoO(MakTopiB y (YHKIIOHYBaHHI
depmenTiB. Jlokamizauigs ¢epMeHTIiB Yy KIITHHI. MynbTudepMeHTHI KOMIJIEKCH.
[3ohepmentn. TepmoamHaMika OIOJOTIYHUX peakIlid: TEIJI0Ta, BUIBHA EHEPTid,
eHeprisi akTtuBamii. Brmmue Ttemmnepatypu, pH Ta pO3UYMHHHMKIB Ha aKTHBHICTbH
dbepmenTiB. OCHOBHI YSBJICHHS MPO KiHETUKY (EPMEHTATUBHHUX MpolieciB. PiBHAHHS
Mixaenica-MeHTeH, METOAM BHU3HAYECHHS HOro mapameTpiB. IlpuHIunu perymsmii
(bepMEeHTaTUBHUX TIPOIECIB y KIITHHAX Ta peryismii Merabomiizmy. Auioctepis.
AxTuBaropu Ta iHridiTopu depmenTtiB. O60poTHI Ta HEoOOPOTHI 1HTIOITOpU. MeToau
KUTBKICHOTO BH3HAYEeHHs OI10JOTIYHOI aKTHBHOCTI 1HTi0iTOpiB. BuKopuctanus
dbepMeHTIB y 610TEeXHOJIOTIUHUX Tpoliecax. [HkeHepHa eH3uMoJorisa. IMmooiTizoBaH1
dbepmenTH, mepeBaru i HeJOJIIKU IXHBOTO 3aCTOCYBaHHS B 010TEXHOJOT].

2.2. HykJ1eiHOBi Kuca0TH

2.2.1. JHK

Ximiunuit cknax JHK. Hykmeosuwmn, HyKIe€OTHAHW, TyPUHOBI Ta MIPUMITUHOBI
a3oTucTi ocHoBU. CTpyKkTypa, cnenudivHicTe Ta Oiomoriyna ponb JIHK. Tlpunmmm

komruieMeHTapHocTi. [loaBiitHa cripalyib, ii OCHOBHI CTPYKTypHi1 pucu. CTpyKTypHI



tunin pymekcHol JIHK. Tpunnexkcna ta kBanpyrmiexkcHa JIHK. I'eHeTmuHui Kon.
Opranzanis JHK B KiIiTUHHOMY $1pl, XpOMaTHH Ta CTPYKTypa XpOMOCOM.
Pernikamiss Ta TpaHCKpUILIA, IXHI MOJEKYJIspHI MexaHi3Mu. OmnepoH Ta HOTo
eneMeHTH. OcoOJMBOCTI TpaHCKPUNLII y KIITUHAX MPOKAPIOTIB Ta €yKapioTiB.
CtpykTypa reHiB eyKapioTiB Ta peryJssiis ix ekcnpecii. OCHOBHI ()eépMEHTU CUCTEMU
010CHHTE3y HYKJIEIHOBUX KHUCIOT, MeXaHi3MH ixHboi aii. Ilonimepa3Ha naHIrorona
peakilis, ii 3acTocyBaHHS B O10JIOTYHUX HAyKaX Ta MEIMYHINA J11arHOCTHIII.

2.2.2. PHK

Ximiunuit cknaa, komnoHeHTn PHK. 3aranbhi ysBiaenHs mono crpykrypu PHK.
[opiBasiaus ctpykryp PHK Ta JIHK. OcnoBui tunu Tta ¢yskmii PHK y xmituxi.
biocuntes PHK. Etanu Ttpanckpuniii: 3B’s3yBanns PHK-nomimepamu 3 JIHK-
MaTpUIICIO, IHIIaIls, eJIoHTaIlis Ta TepMmiHamis. Peryndamis  TpaHCKpHUIILIi.
[Moctrpanckpumniiiai eranu neperBopenHss PHK (mpouecunr MPHK). Crutaticuur

MPHK. ITousarTs mpo pubo3umu.

3. OCHOBHI YSABJIEHHSA 3 TEHETUKU

3.1. 3arajabHa reHeTuKa

Busnauenns renetuku. 3akonn Mengenst ta ixHs ponb y (HOpMyBaHHI METOIOJIOTIT
reHeTuku. Miro3 1 fioro ¢gaszu. Menos. CriagkoBiCTh Ta MIHIMBICTh. THUIIH MIHIUBOCTI.
MarepianbHuii HOCIH cragkoBocTi. XPOMOCOMHA Teopis cmaakoBocTi. J[o6ip.
Cenexirisi, TEHETHMYHI OCHOBU CeEJIEKIlii. 3YEIUIeHHs Ta KpOCWUHTOBep. | eHeTuka
MOMyYJSAIIA Ta TEHETUYHI OCHOBH €BOJNIOMNII. ['€@HeTHYHAa TETepOTCHHICTh Ta
TeHETHYHUN MOTIMOP(}i3M TPUPOTHUX MOMYJIISAIIIH.

3.2. MosiekyJIIpHA TeHETHKA

HyxneinoBi kucinotu sk Hocii reHeTw4HOi iH(Gopmariii. Peamizamis reHeTHYHOT
iHbopmartii. MonekyasapHi MexaHi3MU crmajakoBocTi. ['eHeTmuHmii Koxa. 3araibHi

OPUHIIMIN OpraHizamii TeHeTHYHoro Marepiany. [Ipupoma wmyrtamid. MexaHi3MH



MyTarenesy. @i3uyH1, XIMI4HI Ta O6i0j0r1yH1 MyTareHu. Penapauis. Jlaniror npouecis
Bil reHa A0 mposBy. ['eHetmuHa pexkomOiHauig, ii mexaHi3mu. IlozaxpoMocomHi
TeHEeTUYH1 JeTepMiHaHTH. I[Dmazmimun. Metoau aHamizy peKOMOIHAaHTHUX Ta
npupoanux JTHK. MonekynspHa aiarHoCcTHKa CHaJKOBUX 3aXBOPIOBaHb. ['eHeTHKa sk
TEOpPETHYHA OCHOBa ceNeKIlii. JlocATHeHHS CBITOBOI CeNeKI[li Ta BITUYU3HSHUX
CEJICKI[IOHEPIB y CTBOPEHHI HOBHX COPTIB pOCIMH 1 mopia TBapuH. Meta Ta

METOJI0JIOT1Sl TEHETUYHO1 1HXKEHEPIi.

4, EJEMEHTH BIO®I3UKHU TA BIO®I3UYHOI XIMII

4.1. MonexkyasipHa 0iodgizuka 0iIKiB | HyK/JIeIHOBHUX KHCJIOT

Ponp Ta wmicue Oiodizuku cepen Olomoriunux Hayk. CTpyKTypHa oprasizaiis,
KoH(opMallis, CTpyKTypHa auHamika Olomakpomosiekys. Cuiau, 1o CTaOLTi3yIOTh
ctpyktypy JHK. Tlpoumecu pgenartyparmii Ta penarypamii JHK. Onrtuuni
XapaKTepUCTUKU OUIKIB Ta HykJeiHoBux KuciaoT. Jlis VY®- Ta i0HI3yrO4YOro
BUIIPOMIHIOBaHHS Ha 010JIOT14HI 00’ €KTH.

4.2. BioJsioriuni memOpanu

MemOpann sK YHIBEpCAIbHUMM KOMIIOHEHT OloJIOTIYHMX cHucTeM. Mojeni
CTPYKTYpHOi opraHizaiiii 6iomeMOpaHn. JlmHamika mimigiB 1 OUIKIB y MeMOpaHi.
MexaHi3MH TTAaCUBHOTO 1 aKTUBHOT'O TPAHCIIOPTY 4depe3 OiomemOpanu. MemOpaHHUI
noTeHIian. loHH1 kaHaau. 3arajbHi MPUHIMIM Tepeladl CUTHANIB BiJ PEIenTOpiB
MeMOpaHu BCEPEAUHY KIITHHHU.

4.3. Bona Ta BoaHi po3unHHU B Oiosorii

Bogna, ii cTpykTypa Ta poib y SKATTEHISIBHOCTI OpraHi3miB. BomHeBui 3B’S30K.
KucnotHo-ocHoBHa piBHOBara, moHsATTss pH. Busnauennss pH poszuumnis. bydepni
pPO3YHMHHM Ta iXHE BUKOpUCTaHHS. Mexanizm Oydepnoi aii. lonna cuna po3unHi. Pois
CICKTPOJITIB 'y TMponecax I KUTTEMISIBHOCTI. OKHCHO-BITHOBHI IOTEHINIAK B

OloyoriyHMX cructemMaxX. KHCIIOTHO-OCHOBHI BIIACTHBOCTI aMIHOKHCIIOT, HYKJICOTHIIB,



OUIKIB, HYKJIETHOBHUX KHUCJIOT, KOHCTAHTH OCHOBHOCTI/KHUCIOTHOCTI. [30emexkTpuyHa
TOYKA.

4.4. MixxkMoJ1eKyJIsIpHi B3a€MOJil

OCHOBHI TUITM MIKMOJIEKYJIIPHUX B3a€MOJI1M: 10HHI1, riapodooHi, Ban-nep-Baanbcosi.
Boanesi 3B’s3ku. OCHOBHI (h13UKO-XIMIUHI METOJU TOCTIIKEHHSI 010MaKpOMOJIEKYJ
Ta OIOMOJIEKYJSIPHUX B3a€EMOJIINA: ancopOuiiiHa Ta (IyopecleHTHAa CIEKTPOCKOMis,
(iIyopeclieHTHa MIKPOCKOIIiSl, Mac-CIEKTPOMETPisi, eNeKTPO(OpPEeTHUHI METOMAH.
Buxopucranns  0OioceHcopiB.  PentrenoctpyktypHuit  anamiz. [loHstrs mpo
HEpa10aKTUBHI MITKH, iX OCHOBHI THUMNHU ((JIyOpecleHTHI, XEeMUIIOMIHECLEHTHI,

CIIHOBI) Ta cpepH 3aCTOCYBAHHS.

5. IMYHOBIOTEXHOJIOT'TAA TA OCHOBU IMYHOAHAJII3Y

5.1. OcHOBHi MOHATTHA iMyHoJIOTIT

Opranu iIMyHHOI CUCTEMH, IMYHOKOMITIETCHTHI KIITHHHU. ['yMOpanpHUN Ta KIITUHHUK
iMyHITeT. AHTUTeHH Ta aHTUTUIa. CTpyKTypa Ta (QYHKIT IMYHOIJIOOYIiHIB, CHHTE3
IMYHOTJIOOYJIiHIB, X aHTUTeHH1 BIacTUBOCTI. OCHOBHHI KOMIUIEKC TICTOCYMICHOCTI.
Teopii pi3HOMaHITHOCTI aHTUTUI. AQIHHICTP Ta aBiIHICT, AHTHUTUL IMyHi3aIis,
aa’toBaHTH. AHTUTEHHW Ta TMIOJIKJIOHAJIbHI aHTHTLIA: OCOOJHMBOCTI OTPUMAHHI,
BJIACTHUBOCTI, Tajy31 3aCTOCYBaHHS.

5.2. MOHOKJIOHAJIbHI AHTHUTIJIA

I'ibpumoMHa TEeXHOJOTisI Ta MOHOKJIOHAJIBHI aHTHUTUIA. BrmacTuBocTi, eramm
OTpUMaHHS Ta TMPAKTUYHE 3aCTOCYBAaHHS MOHOKIOHAJIbHMX aHTUTIN. [lopiBHSHHS
BJIACTUBOCTEH IOJIKJIOHAJbHUX Ta MOHOKJIOHAJIBLHHUX AaHTATUI. BuaireHHs Tta
OUHIIIEHHSI aHTUTI MeToaoM adinHO1 XxpomaTtorpadii. OTpuMaHHS MOHOKIOHAIBHUX
aHTUTLT MeTomoM (aroBoro aucruies. Bunu Ta NPUHIUNN PI3HUX BUIIB JAUCILICS.
CtBopeHHst 6i6mioTex. Tumm pekOMOIHAHTHUX AaHTUTLL, iX 3aCTOCYBaHHS Y

IMyHOO10TEXHOJIOT1i, IEpeBaru Ta HEJOJIKH.



5.3. ImyHOO0ioTEXH0JI0Tisl HUTOKIHIB

[uTokiHM Ta iXHI OIOJOri4HI OCOOJMBOCTI Ta (PYHKI[IOHAJIbHA AKTUBHICTD,
3actocyBaHHs B Tepamnii. OcoOIuBOCTI OTPUMaHHS PEKOMOIHAHTHUX LIMTOKIHIB.

5.4. Bakuunun

OCHOBHI TUIM BAaKIMH Ta MPUKIAAM iX 3acTocyBaHHs. J)KuB1 BakUMHU. [HaKTHBOBaHI
BakIMHU. L{ITbHOKIITUHHI Ta CyOOJMHUYHI BaKUMHU. AHATOKCHMHH. PeKoMOiHaHTHI1
(BexktopHi) BakmuHu. PHK-Bakmuuu. OcobmmBocTi BHpOOHUIITBA, BiIOOpy Ta
3actocyBaHHs BakiuH. Bakiunu npotu Covid-109.

5.5. OcHOBM iMyHOaHAJII3Y

OcHoBHI MeToAM IMyHOaHamizy. KiacuuHi MeToau IMyHOaHaNli3y — MpeluIiTaris,
reMarjifoTUHallisl, IMyHOeJIeKTpodope3, peakilis 3B’ A3yBaHHS KOMIUIEMEHTY, BECTEPH -
o6mor anamiz. PamioiMmyHHMil, IMyHOQEpMEHTHHI Ta I1MYHO(]IyOpECUEHTHUH,
IMyHOXEMUTIOMIHECIICHTHUI ~ aHaii3,  IMyHOCEHCOpHi  mpuctpoi.  [IpuHnunu

BHU3HAYCHHS aHATITIB, 0COOJMBOCTI MPAKTUYHOTO 3aCTOCYBAHHSI.

III. METOJ0JIOTI'IA TA TAJY3I BIOTEXHOJIOTII

1. I'enni TexHoJ10ri1

I'enetnuna  imxkenepis (texHika pekomOiHanTHHUX JIHK). Tpancdopmarris.
Tparcaykiis. IaTerpamis. Ekcmpeciss eK30reHHOro TEHETUYHOTO — MaTepiany.
Monekynsipauii ~ 1HCTpyMeHTapid  TeHHoi  imkeHepii.  OCHOBHI  CKJIa/OBi
peKOMOIHAHTHUX MoJiIeKyJl. OCHOBHI THNU PEKOMOIHAHTHUX MOJeKyd. OCHOBHI
METOM CTBOPEHHS Ta aHali3y pPEKOMOIHAHTHUX MOJIeKyJl. OCHOBHI NPUHIUIA
noOy0BH BEKTOPIB Ta iX cucteM s OakTepiid, rpudiB, pociuH, TBapuH. Excrpecis
pexom6OinanTHoi JIHK B pi3HMX opraHizMax Ta METOAW i1 BM3HAYCHHA. TeXHOJOTIl

penaryBanHs reHomy. “'muHKOBI manbii’, TALEN 06inku, CRISPR. Cucrema
CRISPR/Cas y 6akrepii.



2. 'eHomika

XimiuHi Ta GpepmentatuBHi Metoau cukBeHyBaHHA JIHK. CydacHuii cTaH BUBYEHOCTI
reHoMiB. [loBHI Ta HEMOBHI T€HOMHU. BaXJIMBICTH BHUBUEHHS IIOBHUX T'€HOMIB.
[lopiBHSHHS OMU3BKUX Ta BiIJAJIEHUX F'€HOMIB. AHOTYBaHHS reHOMIB. Po3ni3HaBaHHS
OUIOK-KOAYBaJIbHUX 00JIacCTe B HYKICOTUIHUX TMOCHIAOBHOCTSAX. Po3mizHaBaHHS
TeHIB 3 ypaxyBaHHSM OCOOJIMBOCTEH Oprasizaiii TeHIB MpOKapioT 1 eyKapioT.
BusnayeHHs ek30HIB, IHTPOHIB 1 BiikpuTuX pamok 3uutyBaHHs (ORF). OcobnuBocTi
KOHTEKCTY IHTpPOHIB. CTaTUCTUYHI METOAM MPOrHO3Yy 1HTPOHIB. [lomyk perynasTopHux

nociiqoBHOCTEeH. BU3HaueHHs AUISHOK 3B’ A3yBaHHs TPAHCKPUMIIIMHUX (PakTOpiB.

3. bisikoBa in:keHepis, 6ioingopmaTuka

3.1. OcHoBH 0iT1KOBOI iH:KeHepil

[Ipenmer 1 3aBpaHHs OUIKOBOI 1HXeHepii. [[puurHN BUHUKHEHHS OLIKOBO1 1HXEHepii,
ii pi3uuni MmeToau. ParionansHui 1U3aliH 1 CIpsMOBaHA MOJIEKYJISIpHA €BOJIOIIS — JB1
cTpaterii orpuMaHHs HoBuX OunkiB. CTpykTypa Oiuika 1 ii OCHOBHI €JIEMECHTH.
ExcnieprMeHTanbH1 MOXKIMBOCTI Cy4acHOI OLIKOBOI 1HXKEHEepii 31 3MIHU BJIACTUBOCTEH
OinkiB. ['eHHO-1H)XXEHEPH1 METOAM OUTIKOBOT 1HX)eHepil. OTpUMaHHs ITYYHUX OLIKIB 13
3Q/IaHOI0 CTPYKTYPOIO Ta BJIACTUBOCTSAMHM. BiTkoBa 1H)KEHEpis aHTUTUI. AHTHUTLIA SIK
yHiBepcalibH1 BUCOKOS(DEKTUBHI TepaneBTUYHI IIperapaTH.

3.2. Cucremu ekcnpecii resiB

[IpokapioTnyHi Ta eykapioTiuHi cucteMu. be3kiitnHHa cucrema ekcrnpecii. Criocoou
eKcrpecii TeHiB B OLIKOBOI 1HXKEHEpii, OCOONHMBOCTI PI3HHX CIOCOOIB eKcIpecii.
Meronu anamizy ekcmpecii reHiB. Ekcmpecis TeHIB 1 TpemapaTHBHE OTPUMAaHHS
IITROBUX OUIKIB y MpakTU4HIA O1MKOBOi iHxkeHepii. PeHarypariis pexoMOIHAHTHUX
OinkiB. BrmuB pi3HUX PEeUOBHH Ha MPOLIEC peHATypaIlii.

3.3. 3arajbHi ysiBJIeHHS 11010 OioiHGoOpMaTUKHU



IIpenmer 1 3aBmanHs OioiHpopmaTuku. BHecok OioiHdopmaTuku B O10J0TiI0 Ta
O0iorexHosorito. Knacuuna Ta cTpykTypHa OloiHpopmaTuka. 3acTOCyBaHHS

CTPYKTYpHOI 0101HGOPMATHKHU B OLIKOBIN 1HXKEHEPII.

4. KniTUHHI TeXHOI0ril

KunitTuHHI KyJIbTYypH, 1XHE 3aCTOCYBaHHSI 1 3HAUYCHHSI U151 O10T€XHOJIOT .

4.1. KyabTypu KJIITHH TBapHH

[Mpuniunu xynbruByBaHHSA. KimiTuHH1 niHil. KiOHYBaHHS TBapMHHUX OpPraHi3MiB.
KynbTypu KIIITUH TBapuH 1 BAPOOHUITBO LIHHUX peduoBUH. CTOBOYPOBI KIITUHH, TXHE
OTPUMAaHHS Ta OCOOJMBOCTI KyJlbTUBYBaHHS. [IpakTuyHe 3acToCyBaHHS CTOBOYPOBHUX
KJIITHH.

4.2. Tl'iopunomu

3aranbpHi ysBJIEHHS Mpo TiOpuaoMu. MeTtoau oTpuMaHHs TiOpuaOM. 3aCTOCYBaHHS.
PexomMOiHaHTHI aHTUTLIA Ta 1X OTPUMaHHS.

4.3. KyJabTypH KJIiTHH POCJHH

Oco0MMBOCTI OTpUMaHHS Ta KyJbTUBYBaHHSA. CoMaTWyHa TIOpWAM3aIlisl POCIUH; il
MOXJIMBOCTI Ta oOMexkeHHs. OcoOnMMBOCTI Ta MeToaW TpaHcdopmarlii POCIUHHOL

KJIITUHU.

5. bioTexHoJ10Tis1 POCJANH

KynbTypn TKaHuH pocivH, iXHE 3Ha4deHHs asi OiotexHonorii. Kynbrypa TkaHuH
POCIIMH SIK TPOAYIEHT OIOJIOTIYHO AaKTUBHUX pEYOBHH. KIIOHYBaHHS pOCIWH 3a
JIOTIOMOTOI0  KyJNbTyp TKaHWH. Perenepariisi. MIKpOKIOHAIbHE PO3MHOKEHHS.
Cnocobu opnepkanHs 0e3BipycHOro pociauHHOro wmatepiary. CoMakioHagbHA
OTPUMAaHHS, OCOOJMBOCTI 3acTOCyBaHHS. TpaHCreHHI POCIMHHU SK OlopeakTop s

CHHTE3y pEKOMOIHAaHTHHUX OINKiB. 3acTOCyBaHHS OIOTEXHOJOTIUHHMX IMIJIXOMIB Y



nporpamMax 30epeKeHHs 610p13HOMaHITTS pociuH. OCHOBHI TE€HJEHIII1 B O10TE€XHOIOT11

pociuH. [Ipo6raema 'MO.

6. bioTexHousorisa TBapuH

TpaHcreHH1 TBapUHU — 3arajibHi MOHATTA. MOXIMBOCTI Ta MEPCHEKTUBU OJIEPKAHHS 1
BUKOPUCTaHHSI TPAHCTEHHUX TBapHH. TE€XHOJIOT1l OTpUMaHHS KIJIOHIB 1 TPAaHCTEHHUX
TBAapUH; XapaKTEPUCTHKA KJIOHIB 1 CIIOCOOM IXHHOI'O OTPUMAHHSA, OTPUMAHHS XUMED.

OcHOBHI TeHAEHIIi B 010T€XHOJIOT'1i TBAPHH.

/. BioTexXHO0JI0Tis1 JIIOANHH
TpancnnanTalis opraHiB Ta KJIITHH. 3aCTOCYBaHHS JOPOCIHX CTOBOYPOBUX KIIITHH.
I'enna tepamnisi. JlonmoMiXkHI penpoAYKTHUBHI TEXHOJOT1i. MOXIMBOCTI KIIOHYBaHHS Ta

JIOro eTUYH1 aCIIEKTH.

8. OcHOBH 0i0TEXHOJIOTiYHOIr0 BUPOOHMITBA 3 BUKOPUCTAHHSIM MiKpOOpPraHi3min
3aranbHi  TonokeHHs. IlpomyneHTm Ta TexHomorii iX crTBOpeHHs. [lokuBHI
cepenoBuiia. BrumB QakTopiB cepenoBuIlla Ha PO3BUTOK MIKPOOHUX KYJIBTYD.
MikpoOuuii cuaTe3. OCHOBHI POAYKTH. TEXHOJOTis Oe3MepepBHOTO KYJIbTHBYBAHHS
MiKpoopraHi3MmiB.. OcoOJHMBOCTI, TMepeBard ¥ HEAONIKH IEepPIOJUYHOTO  Ta
Oe3mepepBHOIO MPOIECiB 01I0CHHTE3y MPHU OTPUMAaHHI 010JIOTTYHO aKTUBHUX PEUYOBHH.
3aragpbHa ~ XapaKTepUCTHKa  MIKpoOiojoriyuHux  BuUpoOHuUTB.  [IpuHIUMTOBa
TEXHOJIOTIYHA CcXeéMa OIOTeXHOJIOTIYHOro  Tpolecy. AmnaparHe  OCHAIICHHS
BUPOOHUIITBA, OiopeakTopu. BUIIIEHHS KIHIIEBOTO TMPOAYKTY 3 KYJIbTYpPalIbHOT
piauHN Ta MIKpOOHUX KIITHH. KOHTpONIb 32 BUPOOHHUIITBOM MPOIYKTIB MIKPOOHOTO

CUHTE3Y.

9. OcHoBu (papmaneBTHYHOI OioTexXHOJIOTIT



CkiazioBi G10TEXHOJIOTTYHOIO TMPOLECY BUPOOHUITBA (hapMaleBTUYHUX MpernapaTis.
Oco0nuBOCTI OTpUMaHHS aHTUOIOTHKIB, BITaMIiHIB, TOPMOHIB, ()EPMEHTIB, aHTHTLI,
BakIMH. PekoMOiIHaHTHI TE€XHOJOT1i y BUPOOHULTBI MeIUYHUX mpemnapaTiB. OCHOBHI
ySIBJICHHS IPO MIXKHApoHY cuctemy ceptudikanii [SO, cucremy GMP BupoOHu1ITBa 1
KOHTPOJIFO SIKOCTI JIKapChKUX 3ac001B. MeTonu KOHTpOJO sKocTi. JlOKIiHIYHI Ta
KJIIHIYHI BUIIPOOyBaHHs mpenapariB. PO3BUTOK O10TE€XHOJOTIYHOTO BHUPOOHHIITBA B

VYkpaiHi.

10. MeToau BuaiJIeHH i 0OUMCTKH 0I0OMOJIEKYJT | HU3BKOMOJIEKYJISIITHUX CHOJYK
10.1. [lepBUHHA 0OYHCTKA NPOAYKTIB 0I0TEXHOJIOTTYHIX MPOLECIiB

Mixdazauil po3noail peuoBUH, PIIMHHO-PIAMHHA eKcTpakilia. Po3ainienns TBepoi Ta
piakoi  ¢da3: ¢ureTpamis, ueHtpudyryBanHs. KoHIleHTpyBaHHA  O10JOTIYHUX
IPOJIYKTiB: eBaropaliris, mperurmiraiis. MeTtoan ocaykeHHs OUIKIB.

10.2. AncopOuiiiHi MeTOM OYHCTKH HIJILOBUX MPOAYKTIB

AncopOriiiHi Tpoiiecu Ha MoBepxHI TBepaux ¢as. [Ipunnunu xpomarorpadiaHoro
po3aiieHHs MoJiekysl. OCHOBHI TUMHM Xpomarorpadiit 3a MexaHI3MOM pO3JUICHHS:
azcopOuinHa, i10HooOMiHHA, o0epHeHOo-(ha3oBa. OcobnuBocti adiHHOT XpomaTorpadii,
miragan s Hel.  [enb-guneTparis. Cdepu  3acTocyBaHHS  PI3HUX — THITIB
xpomarorpadii. ToHkomrapoBa Xxpomarorpadis. BucokoedpektnBHa  piITUHHA
xpomarorpadis (HPLC). Xpomartorpadiuni cuctemu, iXHI OCHOBHI KOMIIOHCHTH.
XpomarorpadiuHi KOJIOHKM Ta THUMH COPOCHTIB IS HHX. AHATITHYHA Ta
npenapaTuBHa XpoMarorpadis.

10.3. EnexTpodopeTH4Hi MeTOAU OUUCTKH

Enextpodopes 6inkiB 1 HykIeiHOBUX KUCHOT. [IpuHIMnm po3nisieHHs Moiiekyi. Buan
enektpodopesy. Tumm remiB mna  renb-enekrpodopesy. enatypyroui  Ta
HeJIeHaTYpyrodi remi. Bizyamizaiist mpoayKTiB y TeIsX.

10.4. MemOpaHHi MeTOAM KOHIEHTPYBAHHSA i OYNCTKH 0iOMOJIEKYJI



Ournctka npu aTMOChEpHOMY THCKY: Alalli3, eleKTpoaiani3, bapomeMOpaHHi MeTOqu:

yibTpadIbTpallis, 3BOpOTHUN 0CMOC.

11. bioanaaiTu4Hi TeXHOJIOTIl

KoHnTponps 3a mepebiroMm 010TEXHONOrIYHUX MHpoleciB. AHali3 YUCTOTH MPOJYKTIB.
TpaguuiiiHi  aHaMITUYHI  METOAM  KOHTpodto  ((pI3MKO-XIMI4HI,  OlOXIMIiyHI,
IMYHOXIMIYHI, METO/M). AHanmiTUYHA XpoMartorpadis Ta enekrpodopes. Jlerexiis Ta
1IeHTH(IKALIST KOMIIOHEHTIB XpoMarorpadiyHOro Ta eiaeKTpo(OpeTUYHOro aHalizy.
CHexTpoCKOIiuHI Ta CHEKTpadbHO-(IYyOpecIeHTHI MeToau aHamizy. llepeBaru Ta

HEJIOJI1KU METO/IIB.

12. OcHoBHM GioceHCOpUKH

[lepenymoBr BHHMKHEHHsI OloceHcopuku. Busnauenns Oiocencopy. Kiacudikarrii
010CEHCOpPHUX TMPUCTPOIB (32 THUMOM OIOCEJIEKTUBHOTO €JIEMEHTa, 3a THUIIOM
nepeTBoproBava). Tumm 610CENIEKTUBHUX €JIeMEHTIB. Tunu Gpi3uIHUX MepeTBOPIOBAYIB
OiocercopiB. IMmMoOLTI3aIiss 61I0MOJIEKYT Ha MOBEPXHAX (DI3UUHUX IMEPETBOPIOBAYIB.
[Tpunuumu po6otu GioceHcopiB. Enzumocencopu, imyHoceHncopu, JIHK-cencopu Tta

JIHK-mikpouunu. OcHOBHI po004i XapaKTEePUCTUKH 010CEHCOPIB.

13. ImmoGimizamist 6iomoJiekyJ1 Ha TBePAUX HOCIAX

®dizuyna iMMoOLTI3amis (aacopOIrisi, BKIIOYEHHS JO0 CKJIaAy IHEPTHOTO TMOJiMeEpy,
iMMOO1Ti3a1is 3 BUKOPUCTAHHSIM HAIIBIPOHUKHUX MEMOpaH). 3acTocyBaHHs a()iHHUX
B3a€EMOJIIA B iMMOOUTI3alii 010MOJIEKYJT Ha MOBEPXHAX (I3MUHHUX TEPETBOPIOBAUIB.
OcobnuBocTi iMMOOTiZaIli iMyHOTTIO0YIMiHIB. XiMiuHa IMMOOLTI3aIisl, OCHOBHI THITH
peaxiiiif Ta YTBOPIOBAaHHX KOBAJCHTHUX 3B’SI3KiB. IMMOOLTi3aIiss 3 BHKOPHCTAHHIM

CaMOBIOPSAIKOBAHUX MOHOMIapiB. IMMOOUTi3amiss B TOMIMEPHUX MATPHIX 13



3aCTOCYBaHHAM O1(pYHKIIOHAJIBHUX 3IIMBAIOYMX peareHTiB. OTpuMaHHS COpOEHTIB

st aiHHO1 XpoMartorpadii.

14. BiorexHos0ris 10BKiLIIA Ta Oio0e3neka

BukopucrtanHg O10TE€XHOJOri B MNPUPOAOOXOPOHHIM MisNIBHOCTI. MOHITOPUHT
JNOBKULIS. BUSABIEHHS 1 KOHTPOJIb 3a0pyAHIOIOYMX PEYOBHUH. bBIOJIOTIYHI METOnu
KOHTpOJt0. Xpomatorpadiydi ta iMyHOGEpMEHTHI METOAM aHalizy. BukopuctaHHs
010CeHCOPIB y MOHITOPUHTY JOBK1LIA. B1OBIIHOBIEHHS HABKOJIUIITHBOTO CEPEOBHINA:
TEXHOJIOT1i OYUCTKM CTIYHUX BOJ Ta IPYHTIB 3 BHUKOPUCTAHHSAM MIKPOOPTaHI3MIB.
TexHoNOT1i OTpUMaHHS E€HEPrOHOCIIB 3 pocIWHHOI OioMacu (6iora3). 30epekeHHS
OIOpI3HOMAHITTA $K OJHA 3 YMOB CTajoro pPO3BUTKY CYCHUIbCTBA. 30epexeHHs
reHodonay. CyuacHi OloTexHoJorii' Ta mpobsiema 0ioOe3nexu. biosoriuna 30pos,
OiojoriyHuit  tepopusMm.  [IpoGmemMu  Oe3nekr  BUKOPUCTAHHS  T€HETUYHO-

MOAU(DIKOBAHUX OPTaHi3MiB.

15. CyuacHi 6ioTexHosorii Ta 0ioeTuka

Busnauenns Gioetuku. ETnuHi acnexktu GloMeAUYHUX PENPOTYKTUBHUX TEXHOJOTIH,
KJIOHYBaHHsI, 3aCTOCYBaHHsS eMOpIOHAJIBLHUX CTOBOYPOBHUX KJIITHH, TpaHCIUIAHTAIIli
OpraHiB, TEHHO-IH)XCHEPHUX TEXHOJIOT1H, CTBOPEHHS TPAHCTCHHUX OPTraHI3MiB.
IIpaBoBi acrekt Oioetnku. ETWMYHI Ta TpaBOBI OCHOBH PETYIIOBAaHHS MEIUKO-

010JI0TIYHUX EKCIIEPUMEHTIB 3 JIFOJIbMH Ta TBAPUHAMH.
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