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IIporpama HaBYAJIbHOI 1Y CHUILTIHU

1. Onuc HABYAJBHOI AMCIUILIIHU, TI MeTa, TpeaMeT BUBYAHHSA

Ta pe3yJabTaTH HABYAHHSA

Kadeapa npomuciaoBoi 6ioTexHosorii

Hucruronina  "IlpoGieMHl TUTaHHS CyYacHOi OIOTEXHOJOTI" BHUKIANAa€ThCS
3riTHO HABYAJIBHOIO IUIAHY MIATOTOBKM MaricTpiB Ha (akynbTeri O10TEXHOJOTI 1
010TEeXHIKH, MPU3HAYEHA O3HAMOMUTH CTYAECHTIB 3 MPOTUPIUYUAMH 1 CKIAJHOIIAMH, SKI
BUHUKAIOTh BHACNIJIOK HAJI3BHYAHO IMIBUIKOTO PO3BUTKY HAyKH 1 BHpPOOHHWIITBA B
rajy3i 010TeXHOJIOTI, IO JOMIOMOKE HE JIMIIE CTYJEHTaM, a i rpoMajsiHaM, 3 SKUMU
OynyTh CHUIKyBaTHCs MailOyTH1 (axiBIli, HACTPOIOBATH CBIIOMICTb JJII CHPUAHSATTS
HOBUX JIOCSTHEHb B OIOTEXHOJIOTI 1 3armo0iratv MIKiJJIUBUAX HACIIIKIB, SKI MOXYTh
BUHUKHYTH TIiJ] 4aC pOOOTH 3 T€HETUYHO 3MIHCHHUMH OlOJIOTIYHUMH 00’ €KTaMHu TpHU
010CHHTE31 KOPUCHUX [JIsl OPTaHi3My PEUOBHH.
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3a cBOiM 3MICTOM JAMCLHUIUIIHA 3aliMa€e BaroMe MicIie B MPOILIeCi MArOTOBKA MaricTpiB 3
010TeXHOJIOT1T 1 B y400BOMY IpoIieci 0a3yeThCs Ha 3HAHHSAX 1 HaBUYKaX CTYJCHTIB,
3100yTUX MPH BUBUCHHI BCIX OCHOBHUX KYPCIB.

Merta Ta 3aBaanus qpucuuiiiHu «IIpodaemMHi nuTanHi cydacHoi 6i0TexHoI0Tii»

Meta kypcy «IIpobGieMHI muTaHHS CydacHOi O10TEXHOJOTI(» IOJsATae B TOMY,
100:

a) JIOTIOMOTTH CTyJIEHTaM BHSBUTH 1 CPOPMYBATH HANPSIMKH, XapaKTep MpooieMm 1
OCMHUCTUTH PI3HOMAHITHUN HAyKOBUHM 1 TEOPETHYHUN Marepial, M0 OTPUMYETHCS IIiJl
yac HaBYaHHS;

0) MOMOMOTTH CTyJIE€HTaM YSBHTH CO0i, IO OIOTEXHOJIOTIYHA MPOMHUCIIOBICTh
BIJIHOCUTBHCA J0 OJIHIET 3 OUIbII HAYKOEMHHX Traiy3edl B CBITI; IONOMOITH CTyAEHTam
3aCBOITH, LI0 COLIAJbHO 1 KUTTEBO BAaXJIMBUMU NPOOJIEMaMHU €: 0XOpPOHa 3]10pOB’s,
3a0€e3MeUYeHHs] JIIOJIMHU IPOJOBOJIBCTBOM, OXOpOHA MPUPOJHOTO CEpelOBHILNA 1
eHepro3ade3neyeHHS.

IIpenmerom  BuBYeHHsS  jgucuuiuniHd  «lIpoGieMHlI  muTaHHS  Cy4acHOi
010TEXHOJIOT11» € HEBU3HAYEHOCTI 1 MOPAJIbHO €THYHI CKJIAJHOIIl MPU 3aCTOCYBaHHI
010TEXHOJIOTTYHUX TMIJIXOJIB MPU BUPINIEHHI 0araTb0X MEIUYHUX MPOOJIEM T'€HHOTO
JIKyBaHHS IPAaKTUYHO HEBUJIIKOBHUX XBOPOO.

[Ipu nocsrHeHH1 MOCTaBJIEHOI 0AaraTo(QyHKIIOHATBHOI METH, y CTYJIEHTIB MaroTh
c(hopMyBaTHCh HACTYITHI KOMIIETEHTHOCTI:

3K08. 31aTHICTb I9TH HA OCHOBI €TUMHHUX MIPKYBaHb (MOTHUBIB)

@®KOI. 3paTHICTh 3aXMILATH IHTEJIEKTyalbHY BIIACHICTb, 30KpEMa IMATEHTYBATH
BUHAXO0JU y 010TE€XHOJIOTI].

®KO04. 3natHICTh PO3POOIISITH Ta peaai3oByBaTH KOMEPIIiHI Ta HAYKOBO-TEXHIYHI
IUTAaHW 1 TTPOEKTH B Tay3l O10TEXHOJOTIi 3 ypaxyBaHHSM BCIX aCMEKTIB BHUPIITyBaHOI
npoOJieMH, BKIIFOYAIOYH TEXHIUHI, BUPOOHMUI, €KCITyaTalliiiHi, KOMEpIIiiiHI, IIpaBoBi,
MUTAHHS OXOPOHU Tpalli 1 HABKOJUIITHKOTO CEPEIOBUIIIA.

®KO7. 3gaTHICTH PO3pOOJISTH Ta BIOCKOHATIOBATH KOMIUIEKCHI O10TEXHOJIOTIT Ha
OCHOB1 PO3YMIHHS HAyKOBUX CYYacHMX (aKTiB, KOHIEIMIIINA, TEOpid, MPUHIUMIB 1
MeTOo/11B O101HXKEHEePii Ta MPUPOTHUUUX HAYK.

®KO08. 3nmaTHicTh MPOTHO3YBAaTH HANPSMKH PO3BUTKY CydacHOi Oi0TeXHOJIOTii B
KOHTEKCTI 3araJIbHOr0 PO3BUTKY HayKH 1 TEXHIKH.

®K10. 3gaTHICTP 3aCTOCOBYBAaTH MpPOOJIEMHO-OPIEHTOBAHI METOAM aHai3y Ta
onTuMi3zailii 610TEXHOJOTIYHUX MPOLECIB, YIPABIIHHSI BUPOOHUITBOM, MaTH HABUYKHU
MPaKTHYHOTO BIPOBAIKEHHS HAYKOBUX PO3POOOK.

@®K11. 3naTHICTh 3HaXOIUTH a/IEKBATHI IIISXU PO3B’SI3aHHS HAYKOBUX MPOOJEM y
rajry3i 010TE€XHOJIOT1i Ta O101HKEHepi.

®K15. 3paTHICTP BUKOPUCTOBYBATH MOJIEKYJISIPHO-TEHETUYHI TEXHOJOTIT AJis
CTBOPEHHS HOBHX O10JI0T1YHHMX arcHTIB

®K17. 3paTHICTP BHKOPHUCTOBYBATH METOJM MOJICKYJSIpHOI OlOiHXKEHepli st
Mo dikarrii 610JIOTTYHUX areHTIB.

CTyaeHT oTpuMaEe KOMIETEHTHOCTI !



1) BUALISATH OCHOBHI MpPOOJIEMH, TOB’sA3aH1 31 3aCTOCYBaHHAM O10TEXHOJOTIYHUX
M1X0/11B y BUPIIIIEHHI 3aBJIaHb B PI3HUX Taly3sX TPOMHUCIOBOCTI;

2) mIyKaTH TIOSICHEHHS NPUYMH TOSBH NPOOJEM y THUTaHHSIX O10TEeXHOJIOTI]
(TTuTaHHs, OB’ sA3aH1 3 CypOraTHUM MaTEPUHCTBOM 1 IITYYHHUM 3aIUTiHEHHAM) ¥ cdepi,
MOPaJIbHO-€TUYHUX BITHOCHH, TOIIO.

3) NpaBWIBHO TPAKTYBaTH 3aKOHH, IOCTAHOBHU, TOSCHCHHS, SKI BHPINIYIOThH
poOJieMH 010TEXHOJIOTTYHUX M1IX0/IIB B CYCIUIBCTRI;

4) mpoBaguTH POOOTY 13 MEPECIYHMMU TPOMAJISHAMU Ta PO3’ACHATH OCHOBHI
HAYKOBI Ta collialibHI MpoOjaemMu 610TeXHOIOT1] (3aCTOCYBAaHHS TPAHCTEHHUX MPOAYKTIB
B paIliOH1 JIIOJAMHN);

5) cBimOMO MIAXOAUTH (1 €TUYHO BHUPIIITYBATH) MOKIMBOCTI BUKOPUCTAHHS YKMBHUX
CUCTEM B TMpakTUIll poOOoTH OioTexHosora (3aCTOCYBaHHS €KCIIEPUMEHTIB  Ha
TEMJIOKPOBHHUX TBAPUHAX);

6) mpopaxoByBaTH pE3yJIbTaTH MOXJIMBOTO BIUIMBY BTUICHHS y BHPOOHHUIITBO
HOBITHIX pO3pOOOK B Tairy31 010TE€XHOJIOTIi (TaKOX MUTAHHS TPAHCTEHHUX MPOJYKTIB 1
OpraHi3MmiB);

7) TBepe30 OIIHIOBATH MOKJIMBHI BIUTMB PE3yJIbTAaTiB 010TEXHOJIOTIYHUX PO3POOOK
Ha TPOMAJICBKY JTYMKY.

8) chopMmyBaTH y CTYAECHTIB YSBJICHHS MPO aKTyajdbHI MNpoOJieMH 1 HOBITHI
JIOCSITHEHHSI B 001aCT1 010TEXHOJIOT1H.

Buknaganas KOKHOI TEMHU JTaHOTO KypCy JICKITIH 1 MPaKTHYHUX 3aHIATh OYAY€EThCS
3a €JIMHOIO0 CXEMOI0, SIKa BPAXOBYE:

1) HayKOBI Ta TEXHOJOT1YHI MPOOJIEMHU CydacHO1 010TEXHOJIOT;

2) npoOsieMu O10€THKY Ta JIFOASIHOCTI IPU BUPIILIEHH] Npo0sieM 010TEXHOIOT;

3) dpinocodebku 1 eTHUHI TPOOIEMU JOCHTIIKEHB B Taly31 O10TE€XHOJIOT1I;

4) r'opuUYH1 acrieKTH PoOOTH B 00J1aCTi O10TEXHOJIOT1i;

5) HOBY HayKOBY mapaaurmy Oy/0Bu BcecBiTy Ta NUISXW PO3BUTKY TEXHOJOTIN 3
ypaxyBaHHSIM HOBUX MOTJISIIIB.

OmnanyBaBmiu kypc «lIpoGremHI muTaHHA Cy4acHOi O10TEXHOJIOTiI», CTYACHT-
MAaricTp Mae MpoJIEMOHCTPYBATH HACTYITHI TPOrPaMHi pe3yJIbTaTh HABUYAHHS:

ITPO3. 3niiicHIOBaTH TEXHIKO-€KOHOMIYH1 pPO3paxyHKH MIPOEKTHO-
KOHCTPYKTOPCHKHX PIllIeHb Ta aHaJI3yBaTU Ta OI[IHIOBATH iX €(EKTUBHICTh, €KOJIOTIUHI
Ta COIlaJIbHI HACIIKA Ha KOPOTKO- Ta JJOBTOCTPOKOBY MEPCIEKTUBY

ITPO5. 3Hat MOJEKYJISIpHY OpraHizaiilo Ta PEryJjslilo eKCIpecii TeHiB,
perutikanii, pexkomOiHaIli Ta penapailii, pecTpukiii Ta Moaudikanli T€HEeTUYHOTO
Marepiajly y TMpo- Ta €yKapioTiB, CTpaTerito crBopeHHs pekomOiHanTHux JHK mms
[IJIECIPSIMOBAHOTO KOHCTPYIOBaHHS O10JI0OTTYHUX areHTIB.

[1PO6. 3HaTu Ta OI[IHIOBATM OCHOBHI METOJIMYHI NPUMOMHU KYJIbTUBYBaHHS
€yKaplOTUYHUX KJIITUH TBAPUHHOTO Ta POCIMHHOTO MOXOJKEHHS, PO3POOJISITH HOBI
TOILIO

[TP10. VYmpoBamkyBatun HaiOUIbIl edeKTUBHI OIOTEXHOJIOTIYHI METOAW Ta
NPUHOMH Yy TPAKTUYHY BUPOOHWUY [isUTbHICTH HA OCHOBI OINHKKA €()EeKTUBHOCTI
nepeoBUX OI0TEXHOJIOTIM Ta BpaxyBaHHS 3arajlbHUX TEHJCHINIM PO3BUTKY HOBITHIX
010TE€XHOJIOT1H y IPOBITHUX KpaiHaX.



[1P12. 3naxomutn HEOOXiMHY iH(OpPMAII0 Yy HAYKOBIH Ta JOBIIHUKOBIN
JiTeparypi, eJeKTpOHHMX 0a3zax, IHIIUX JpKepenax 1HQopwmarlii, OIIHIOBAaTH il
PEJIEBaHTHICTh Ta JOCTOBIPHICTD.

[1P13. OwmiHioBaTH  aKTyaJbHICTh  JOCHIPKYBAHMX  HAYKOBUX  MPOOJIEeM,
NPUAATHICTh BIIOMMX HAyKOBHUX METOJIB I iX JIOCTIKEHHS Ha OCHOBI aHali3y
HasBHUX JIaHUX Ta MyOJIiKaIii y IpOBIAHUX BUIAHHSX.

[TP14. 3nuificHroBaTH 3MICTOBHY IIOCTAaHOBKY 3aJa4 ONTUMI3allli B ramysi
OioTtexHonorii Ta OloimkeHepii, iX Qopmanizamito, 0oOMpaTH MNPUAATHI METOIU
PO3B’sI3aHHS TaKUX 3a/1a4 1 OTPUMYBATH 1X PO3B’SI3KH 13 3aJJaHUM CTYIIEHEM TOYHOCTI.

[TP20. BMiTH BHUKOPHUCTOBYBaTH METOIM MOJICKYJSIpHOI OioiHXKeHepil s
CTBOPCHHS HOBHX O10JIOT1YHHUX arcHTIB.

[1P21. MaTu HaBUYKHA BUKOPHCTAHHSA MOJICKYJISIPHO-TEHETUYHUX TEXHOJOTIN AJist
CTBOPEHHS HOBUX 010JI0T1YHUX areHTIB.

2. IIpepeKBi3uTH Ta NOCTPEKBI3UTH JUCHUILIIHA (MicLe B CTPYKTYPHO-JIOTYHIN
cXeMi HAaBYaHHS 32 BiIOBIIHOI0 OCBITHLOI0 NIPOIPAMOI0)

JIns MOBHOrO 1 YCHIIIHOTO 3acBO€HHS jucuuiuiiHd  «lIpoOnemHi nuTaHHS
Cy4acHOi O10TEXHOJIOTi1» O0OB’S3KOBO HEOOXi1JHE BOJOAIHHSA TAKUMH JHUCIUILIIHAMH,
SK 3arajbHa Ta HEOpraHiuHa XiMis, aHAJIITHUYHA XiMis, O10JOriYHA XiMis, OpraHiuHa
XiMis, 3arajbHa MIKpOOIOJIOTis 1 BIPYCOJIOTIS, 3arajibHa 1 MOJIEKYJIsipHa TE€HETHUKa 1
MOJIEKYJIApHa OloTexHousoris 1 iMyHoJorid. Kpim mepepaxoBaHuMX cCIEUIadbHUX, IS
YCHIITHOTO 3aCBOEHHS JIaHOI JWCLMIUTIHU, HEOOXIJHI 3HAHHS aHTJIIMCHKOI MOBH, HE
HIDKYa piBHS A2. 3HaHHSA aHTJIWCHKOI MOBHM HEOOXIJHI JUIS BIIBHOTO YHMTAHHS
HAyKOBUX CTared 31 CHeIlaJbHOCTI, IS BHUCTYNYy 3 JOMOBIISIMH Ha HAyKOBUX
KOH(MEpEeHIIIAX 1 NI BUIBHOTO CIUIKYBaHHS 3 3aKOPJAOHHUMH KOJeramu. 3acBOEHHS
Cy4acCHUX METOJIB O10TEXHOJIOTTYHUX JOCIIKCHb € 0a3010 I PoOOTH CHEIiaiCTiB-
010TeXHOJIOTIB B CydyacHHX (hipMax 1 3akiiajax 010TeXHOJOTIYHOTO CIIPSIMyBaHHS.

3. 3MICT HABUAJIBHOI JJUCHUILITHA

Tema 1. BCTVII. biorexHonoris sk HayKOBO-IpakTW4YHA JIucuuIUiiHa. Ertanu
pO3BUTKY O10TexHOJjorli. bioTexHonorii MailOyTHbOro. MopajibHHI1 aclieKT PO3BUTKY
010TEXHOJIOT1 MallOyTHHOTO.

Tema 2. 3ATAJIBHE VYSIBJIEHHSI ITPO BIOTEXHOJIOT'TYHY HAYKY.
HAIIPAMKMU 1 TAJY3I. bionika. ['eHHa Ta KIiTHHHA iHXeHepis. MonekynspHa
oprasizaiisi Ta peryJsilis eKCIpecii reHiB, perulikarlis, peKoMOIHaIlisl Ta pernapartis,
pecTpuKIlis Ta MoAudIKaIlisl TeHEeTUYHOTO MaTepiaay y Ipo- Ta €yKapioTiB, CTpATeris
ctBopeHHs  pekoMOiHanTHux JIHK g mimecnmpsiMoBaHOTO — KOHCTPYIOBaHHS
Oiomoriunux areHTiB. llItyunuit BinOip. KnonmyBanns. [iOpumizamis. biodapmarris.
bioindopmaruka. biopemimiamis. KynbTuByBaHHSI KJIITUH TBAPUHHOTO Ta POCIMHHOTO
MOXOJIKEHHS.

Tema 3. CTOBBYPOBI KJIIITHUHHU. 3ATAJIBHA IH®OPMALIA 1
XAPAKTEPUCTUKA CTOBBYPOBUX KJIIITUH (Yactuna I). CroOyposi
KJIITHHU. 3arajbHa 1HQOpMAaIis 1 XapakTEpUCTHKAa CTOBOYPOBHX KIITHH. 3araibHi



VABIIEHHS TPO CTOBOYPOB1 KIITHHHU. TE€pPMIHOJOTIYHI XapaKTEPUCTUKU CTOBOYPOBUX
kimituH. Knacudikamis croBOypoBux kmithH. Kiacudikaiiisi cToBOypoBUX KIITHH 3a
noxo/keHHssM. EMOpioHanbHI CTOBOYpOB1 KJITHHU 1 iX 3HAUEHHS [JII MEAMYHOI
npakTuku. OeTtaabHi CTOBOYPOBI KIIITHHHU.

Tema 3. CTOBBYPOBI KJUIITUHU. 3ATAJIBHA ITH®OPMALNIA 1
XAPAKTEPUCTUKA CTOBBYPOBHUX KJIITHH (Yacruua II). IlocTHaranbHi
CTOBOYpOB1 KIITHHH (CTOBOYpPOBI KJIITHHMU 3pijgoro opradismy). Kiacudikars
CTOBOYpOBUX KIITHH 3a Au(dEpeHIlifoounM moTeHmianmoM. CToBOypoOBi KIIITHHU IS
OMOJIOJIKCHHSI: MOXKITUBOCTI, HEJOMIKH, TIEPCIEKTUBU BUKOPUCTAHHS.

Tema 3. CTOBBYPOBI KJIITUHU. 3ATAJIBHA IH®OPMANLIA 1
XAPAKTEPUCTHUKA CTOBBYPOBHUX KJIITUH (Yactuna III). IlepcnexTuBu
BUKOPUCTAHHSI CTOBOYPOBUX KJITHH ISl OMOJIOMKEHHS opraHizmy. B sikomy Bimi ciif
BUKOPHUCTOBYBaTH CTOBOYPOBI KIIITUHM JJsi oMoJjoxeHHs? [IpoOnemMHl muTaHHA npu
po0OOTI 3 TOCTHAaTAIbHUMH CTOBOYpOBUMH KJiTHHAMHU. JIiKyBaHHS CTOBOYpOBUMH
KJIITHHAMA 1 €TH4YHI TNuTaHHA. ETW4Ha mnuTaHHS Tpu poOOTI 31 CTOBOYpOBUMU
kmituHamu. KnonyBanns. [lo3uuist Llepksu. 3akoHogaBua 6as3a.

Tema 4. KIOHYBAHHS (Yacruna I). 3aranbHi ysABJICHHS NMPO KIOHYBAHHI.
[cTopis kionyBanHs. Buau knonysanns. [Ipuponue kinonyBanHs. [lITydyHe KIOHYyBaHHS.
Enireneruka 1 ii mexanizmu. EnireHeTnyHuil MexaHi3M KJIOHYBaHHS. Buau kjioHyBaHb
JUTSI PAKTUYHOTO Mpu3HaueHHs. KilonyBaHHS 1 OTpUMaHHS CTOBOYpOBHX KIIITHH.

Tema 4. KIOHYBAHHS (Yactuna I1). MonekynspHe kjaoHyBaHHs. MexaHi3Mu.
ITocnimoBHICTE IiH.

Tema 4. KIIOHYBAHHSA (Yacruna III). Kocmigu. Ilnasmigm. dazmigm.
[TpomoTop. [ToniMopdi3M TOBKHUH peCPUKLIMHUX (PparMeHTiB. AJEHOBIPYCH.

Tema 5. 'EHHA TEPAIIIA. Ximiyna wmoaudikamis reHiB. KiioHyBaHHS
0araToKJIITUHHUX  OpraHi3miB.  PenpoaykTuBHE  KJIOHYBaHHA.  TepaneBTUYHE
KJIOHyBaHHS. [lepcrekTuBHI TOTpeOM B TEpameBTUYHOMY KIOHYBaHHI. (CBITOBI
TEHJICHI[IT PO3BUTKY TEPANEBTUYHOTO KJIOHYBaHHs. AJIBTEPHATUBHI MIAXOAU B
OTPMMaHHI TAaIll€HT-CIENU(IYHUX JIHIK eMOplOHANBbHUX CTOBOYpOBUX  KJIITHH.
JlikyBaHHs cTOBOYpOBUMHU KJIITHHAMH B YKpaiHi. KiioHyBaHHS CCaBIIIB 1 1HIIIMX TBAPHH.

Tema 6. TIPAKTUYHI JOCATHEHHS TIIPU KJIOHYBAHHI.
KJIOHYBAHHSA CCABIIB (Yactuna I). KinonyBanHs 0e3 Tmepecaiaku sep.
KronyBanHsi 3 MeTor0 BIATBOpPEHHS BHUMepiaux BuIiB. 4. KiIOoHYBaHHS 1CIIaHCHKOTO
ko3epora. KnonyBanns Oantenra. KinoHyBaHHs immneparopcbkoro asmia. KinoHyBaHHSA
riranTchkux nTaxiB. KinonyBanHs MamoHTa. Komepriiiine kionyBanHs. KioHyBaHHS
monuHu. CTaBiIeHHS 10 KJIOHYBAHHS B CyCHIJIbCTBI. TeMa KJIOHYBaHHS B KYJbTYpi 1
MUCTEIITBI.

Tema 6. IIPAKTHUYHI JOCSIATHEHHS IIPU KJ/TOHYBAHHI
KJIOHYBAHHS CCABIIIB. MOJIEKYJISIPHE KJIOHYBAHHS (Yactuna II).
MonekynspHe KIOHyBaHHSA. KpoKu MOJICKYISpHOTO KJIOHYBaHHsS HacTymHi. CrocoOu
oTpuMaHHA «reHa-BctaBkm». Cranii kionyBanHs JIHK. Pons ma3min B KIIOHYBaHHI.

Tema 6. IIPAKTHYHI JOCSIATIHEHHS IIPU KJ/JIOHYBAHHI.
KJIOHYBAHHSI CCABHIB. BEKTOPU KJ/IOHYBAHHSI (Yactuna III).
Bextopun mnpu kionyBanHi. CkianoBi kinonyBaHHs. Kocmign. ®asmigu. HITyuni



xpomocomu. [IpomoTopu, iX BiIMIHHOCTI. MeTOAM MEepeBIpKH YCHIIIHOTO KIOHYBAHHS.
[Tonimepasna nanmtoroBa peakiiis (IIJIP). IlomiMopdizm TOBXKHUH PECTPUKIIHHUX
dparmentie  (IIJIPD). Bipycu mnpu kinoHyBaHHi. PerpoBipycu. JleHTiBipycH.
AneHoBipycHu. MaHInyJIsIIii 3 TeHOMOM BIpYycCY.

Tema 7. IPAKTUYHE 3ACTOCYBAHHSA MNPOLECIB KJIOHYBAHH/I.
KIIOHYBAHHA JIFOAWMHU. KnonyBanHsa mdroguHu. CTaBlIEHHS 10 KJIOHYBAaHHS B
cycniiabcTBi. TemMa KIOHYBaHHS B KYJIBTYpP1 1 MUCTEIITBI.

Tema 8. ETUYHI IMTAHHA MEJIUKO-BIOJIOT'TYHUX JOCJIIIKEHb
(Yacrtuna I). 3aranpai nutanHs 6ioetnku. Exonoriuna 6ioeTrka.

Mennuyna Oioetnka. CnaakoBi 3aXBOpPIOBaHHS. XBOpPOOH, OOyMOBJEHI JaedeKkTaMu
anepuoi  JIHK. Kuiniyna Ttpancrianronoria. [IpoGmemHi mnurtanHs poOoTtH 3
eMOpiOHaAMH.

Tema 8. ETUYHI IMTAHHA MEJUKO-BIOJIOTTYHUX AOCJIIIKEHb
(Yactuna II). bioernka HayKOBHX HOCTIPKEHb 3 BHUKOPUCTaHHSIM TEIUIOKPOBHUX
TBapHH. 3aKOHOJIaBYa 0a3a MEIUKO-010JIOTTYHUX JOCHIKEeHb. 3arajibHl €TUYHI BUMOTH
JI0 BUKOPUCTAHHS XpEeOCTHUX TBApUH y MEAMKO-O10JIOTIUHUX eKcrepuMeHTax. Etuka
Mean4Hoi 01oTexHouorii. CriagkoBi 3aXBOpIOBaHHs. XBOpoOH, 00yMOBIIEHI AedeKTaMmu
anepHoi JJHK. XpomocomHi xBopoOu.

Tema 9. ETUYHI IUTAHHA MEJUKO-BIOJIOTTYHUX AOCJIIIKEHDb
(Uacruna III). Kniniuna tpancmianrosoris. ITosumii BigHocHO emOpioHiB. ITo3wmiis
abcomorucrebka. [lo3uiis nmomipHa. [lo3uiis niGepanbna. Konmeniiii momno MOMEHTY
noyatky OKuTTA. EmOpionanebHa koHneniis. Konmeniiss cdopmoBaHoi HepBOBOT
cuctemu. HatycianbHa koHneniis. MiKHApOJHI KOHIIEMINT MOAO0 ii Jikaps (eTamu).
[lepmmit etan — e poboTa 3 MEIUYHOIO JOKYMEHTaIll€ro marieHTta. pyruii erar.
Tperiii eran. YerBepruit eran. I[’stuit eram. IlpoGmemHi mnuTaHHs pobOTH 3
emOpionamu. ETanu po6otu 3 emOpioHamMu B YKpaiHi.

4. HABYAJIBHI MATEPIAJIN TA PECYPCHU

PexomMenoBaHna Jiteparypa (0a3oBa)

1. Cumusuii B. O.. Tpancruianronoris: kiacudikarisi, 0COOJTUBOCTI 3aCTOCYBaHHS
PI3HMX BHUJAIB TpaHCIUIAHTaTiB. J|COHTOJOTIYHI acleKTH, MpaBOBl Ta HOPUAUYHI
OCHOBM  TpaHcruiaHTamii. — Xapkie. XMHY - 2020. - 22 c.
https://repo.knmu.edu.ua/handle/123456789/26713

2. 3anopoxad B.M., ApseB M.JI. bioetuka ta 6i06e3neka. bioetuka Ta 6i00e3mnexa:
[Tinpyunuk / B.M. 3anopoxkan, M.JI. ApseB. — K.: 3mopos's, 2013. -45 6 c.
https://files.odmu.edu.ua/lekcii/bioetika.pdf

3. Vriox L. I'., Merpemmginai M. O.. Etuuni npobdiaemu B meauiiiHi. Hapuansuui

nociOHuk. - 3anopixxks 2021. — 140 c.
http://dspace.zsmu.edu.ua/handle/123456789/18056

4. KopanmroBa O.M., Jlicopuit B.M., AmOpocoBa T.M. OcHoBU O010€THKH Ta
0100€e3MneKu: MIPyYHUK . - 2-¢ BUI., Bunp. — 2017. Megununa. — 329 c.

5. Tlomorait6o B. M. I'eHeTuka JrOAUHU : HABY. MOCIO. I CTYJEHTIB BUII. HABY.
3aki. / B. M. [lomaraii6o, A. B. Ilerpymos — KuiB : Akanemis, 2014. — 325 c.



https://repo.knmu.edu.ua/handle/123456789/26713
https://files.odmu.edu.ua/lekcii/bioetika.pdf
https://files.odmu.edu.ua/lekcii/bioetika.pdf
http://dspace.zsmu.edu.ua/handle/123456789/18056
http://dspace.pnpu.edu.ua/bitstream/123456789/6334/1/%D0%93%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D0%BA%D0%B0%20%D0%BB%D1%8E%D0%B4%D0%B8%D0%BD%D0%B8_%D0%9F%D0%BE%D1%81%D1%96%D0%B1%D0%BD%D0%B8%D0%BA.pdf
http://dspace.pnpu.edu.ua/bitstream/123456789/6334/1/%D0%93%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D0%BA%D0%B0%20%D0%BB%D1%8E%D0%B4%D0%B8%D0%BD%D0%B8_%D0%9F%D0%BE%D1%81%D1%96%D0%B1%D0%BD%D0%B8%D0%BA.pdf

6. Kapmo O.B., CB . Jlemunos, C.C. Kup'suenko KIIITUHHA TA TEHHA
THXXEHEPISL. Migpyunuk. https://library.udpu.edu.ua/library files/428513.pdf

7. IMaBmiuenko B.I., bynuk P.€., Kymnipuk O.B. OcHOBU MoOJeKyIsipHOi 010J10T1i:
HaBy. 11oci0. Buna. 2-re, monos. YepHiriii: bJIMY, 2020. 436 c.

8. lllanpan FO.Il. bioTexHonoris, reHHa I1HXKEHEPIs: HaBY.- METOJ. TOCiO.
[TepescnaB-Xmenbuuinpkuii  (Kui.00:1.): JlomOGposceka f., 2019. 132 c.
http://ephsheir.phdpu.edu.ua:8081/xmlui/handle/8989898989/4250

9. ®apmareBTHYHa OIOTEXHOJOTISA: CHOTOJCHHS Ta MakOyTHe. HaByanbHwmit
nocioank / Kpacnomonbcekuii FO.M., IMwmnenko J[.M.- Xapkis: Jpykapss
Manmpun. 2022.- 151 c. http://repository.kpi.kharkov.ua/bitstream/KhP1-
Press/59163/1/Book 2022 Krasnopolskyi Farmatsevtychna biotekhnolohiia.pdf

10.bionanorexHoznoriss Ta HaHOOlOQi3uka: B 2-x yactuHax. —Yacte 1.
bionanoctpykrypu. O.M. Orypuo, O.M. bausniok, H.IO. Macanitina. —
Xapkis: HTY «XII» (2019). — 256 c.
http://repository.kpi.kharkov.ua/bitstream/KhP1-

Press/42012/1/Book_2019 Ogurtsov_Bionanotechnologiya_Ch_1.pdf

HaBuyajabHHII KOHTEHT
5. Metoanka onaHyBaHHSI HABYAJIbHOI JIMCHUIIIHA (OCBITHHOT0 KOMIIOHEHTA)

MeTtoauka onaHyBaHHS HaBYaJIbHOI JUCIHMIUIIHU (OCBITHBOI'O KOMIIOHEHTA) OXOILIIOE
36 roauH Jekuii (3 BpaxyBaHHSIM 4acy Ha MOAYJIbHY KOHTPOJIbHY POOOTY Ta €K3aMeH) Ta
18 roaMH MpaKTHYHHUX 3aHATH, a TAKOK BUKOHAHHS MOAYJIbHOI KOHTPOJIbHOI podoTH
(MKP), nanncanns pedeparty Ha 3a7aHy BukiajgadeM temy. Kpim mporo, nependadaeTbes
91 ronuHa Ha camMOCTiiiHy po0OTY CTy/JeHTa i eK3aMeH.

[IpakTyHi 3aHATTS 1 caMmocCTiiiHa poOoTa CTyAEHTa MPOBAIATHCS 3 METOH
3aKpIIJICHHS] TEOPETUYHUX IIOJI0KEeHb HaBYajdbHOI Aucuuiuiink «[IpoGnemHl mnuTaHHS
Cy4acCHOi O10TEXHOJIOT11».

[TinroToBka i HanMcaHHs pedepaTiB HA 3aJaHy TeMY MalOTh Ha METi MOTJIMONTH 1
PO3MIMPUTH CBITOTJISIA CTYIAEHTa MIOJAO JOCSTHEHb 1 €TUYHHX MpoOJeM CydacHOi
010TexHONOT1, sIKa B JAEAKid Mipi BUXOIWTH 3a PAMKH JICKIIHOI Tporpamu, Mo €
MOKa3HUKOM YMIHHS CTYJIEHTa MPaIIOBaTH 3 HAYKOBOIO JIITEPATYpPOIO.

OcHOBHI 3aBJIaHHA IMKIYy MPAKTUYHUX 3aHATh — HAJaTH CTYACHTaM MPaKTUYHUX
HABUYOK Yy BUPIILIEHH] MPOOJEMHUX MUTaHb Cy4acHOi O10T€XHOJIOr1, a caMe:

- OTpUMYBATH 1H(OPMAILIIO TTPO OCHOBHI COIIAIbHI MPOOJIEMHU TIPH MIBUIKOMY PO3BUTKY
HAyKH «010TEXHOJIOTIsNY;

- OpIEHTYBATHUCS B 0araToOMaHITHOMY KOJIi TUTaHb 010TEXHOJIOT1;

dbopMyBaTH INUISAXU PO3BUTKY CydacHOi Hayku (010T€XHOJIOTii) Ta BUPIMICHHS
BUPOOHUYNX MUTAHb;

-POBOJIMTH OI[IHKY MPUHIMIIB PEryJtOBaHHSA B O10JOTIYHUX CHUCTEMAax 3TiAHO HOBOL
HayKOBOI [TApAJUTMU;

- TIOB’S3aTH JISUTHHICTH O10TEXHOJIOTIB 13 3alUTaMH CYy4acHOTO CYCIUIbCTBA (TOJO/I,
€KOJIOT1s1, EHEPTeTHKA, XBOPOOU TOIIIO);

- BMITH BUJUISTH BY3J10B1 MUTaHHS MpPU BUPILIEHHI TPOOJIEM CydacHO1 010T€XHOJIOr


https://library.udpu.edu.ua/library_files/428513.pdf
http://ephsheir.phdpu.edu.ua:8081/xmlui/handle/8989898989/4250
http://repository.kpi.kharkov.ua/bitstream/KhPI-Press/59163/1/Book_2022_Krasnopolskyi_Farmatsevtychna_biotekhnolohiia.pdf
http://repository.kpi.kharkov.ua/bitstream/KhPI-Press/59163/1/Book_2022_Krasnopolskyi_Farmatsevtychna_biotekhnolohiia.pdf
http://repository.kpi.kharkov.ua/bitstream/KhPI-Press/42012/1/Book_2019_Ogurtsov_Bionanotechnologiya_Ch_1.pdf
http://repository.kpi.kharkov.ua/bitstream/KhPI-Press/42012/1/Book_2019_Ogurtsov_Bionanotechnologiya_Ch_1.pdf

- BUJUISITH OCHOBHI MOpPAJbHO-ETHYHI MPUHIUIN POOOTH 3 PI3HUMHU OpraHizMaMu 3
BUKOPHUCTAHHSAM O10T€XHOJIOTTYHUX METO/IIB.

Ha3zBu po3aijiB, TeM i JeKkuin

Tepmin HazBu po3ainiB i Tem
BUKOHAHHS

(THOKICHB)

HazBu po3niiiB, TeM 1 JIEKIIii

1 Pozpin Nel. BCTYH JO AUCHIIVIIHU. Tema 1. BCTYII
(uactuna I).

Jlekuis 1. 3micT Jekuii
bioTexHOo0rIs IK HayKOBO-NPAKTHYHA JUCUUIUIIHA. ETanu po3BUTKY
010TE€XHOJOTTi.

2 Pozgin Nel. BCTVYII JO AUCHUIIVIIHU. Tema 2. BCTVYII
(uactuna II).

Jlekmisa 2. 3micT Jekmii
biorexHosnorii  MaitOyTHboro. MopanbHUNH  aCNEKT  PO3BUTKY
010TexXHOJIOT1H MaitOyTHHOTO.

HpakTnune 3anarra Nel.
OCHOBHI NMTAHHSA /151 00TOBOPEHHA HA

NpaKTU4YHOMY 3aHATTI Nel.
bioTexHOo0r1s SIK HayKOBO-NPAaKTHYHA JUCUUIUIIHA. ETanu po3BUTKY
OiorexHosorii. Ertanu po3BuTKy OioTexHojorii. bioTexHonorii
MalOyTHROTO. MopanbHUl  acmeKT  PO3BUTKY  O10TEXHOJIOTIH
MaiOyTHBOTO.
3acBO€HHA | 3aKpiluIeHHS MaTepiajly HA NMPAKTHYHHUX 3aAHATTIAX
BiI0yBa€ThCsl y BUIJISIII BUCTYIIIB CTY/AEHTIB

3 Po3ain 2. HATIPSIMM BIOTEXHOJIOT'TI Tema 3. 3ATAJIBHE
YABJIEHHA IIPO  BIOTEXHOJIOTTYHY HAYKY.
HAITPAMKMU 1 T'AJTY3I.

Jlekuis 3. 3micT Jekuii

bionika. ['eHHa Ta KJIITHHHA 1HXEHEpis. MoekyIsipHa opraHizailis Ta
perymsiuisi eKcrpecii reHiB, pervlikaiis, peKkoMOiHalllg Ta pernaparis,
pecTpukuiss Ta Moau@ikalis TeHEeTUYHOro MaTepially y Mpo- Ta
€yKapioTiB, cTpaTeriss CcTBOpeHHs1 pexomOiHanTHuX JIHK s
LIJIECOPSIMOBAHOTO KOHCTPYIOBaHHS OiojoriyHux areHtiB. LTyunuit
B1101p. KionyBanns. I'opunaizamis. biogapmanis. bioinpopmaruka.
biopeminiauiga. KyibTUBYBaHHS KJIITUH TBapUHHOTO Ta POCIHUHHOTO
NOXO/PKECHHSI.




Pozain 3. CTOBBYPOBI KIIITUHU. Tema 4. CTOBBYPOBI
KUIITUHUN. 3ATAJIBHA IHOOPMAIIA I
XAPAKTEPUCTHUKA CTOBBYPOBHUX KJIITUH
(YacTtuna I).
Jlekuis 4. 3micT JeKmii

CroBOypoBi KIITHUHM. 3araibHa 1H(GOpMAIS 1 XapaKTepUCTHUKA
CTOBOYpOBUX KJIITHH. 3arajbHi YSBIEHHS MPO CTOBOYpPOBI KIITHHH.
TepmiHOJIOTIYHI XapaKTepUCTUKHN cTOBOYypoBuX KiiTuH. Kimacudikarris
cToBOypoBux kimituH. Kiacudikarmiss croBOypoBHUX KIITHH 3a
noxo/keHHs M. EMOpioHanbH1 cTOBOYpOBI KIITHHHU 1 TX 3HAYEHHS IS
Mean4uHOi pakTuku. deranpHl CTOBOYPOBI KIITHHHU.

IpakTnune 3anaTTa Ne2.
OCHOBHI NMTAHHSA VISl 00TOBOPEHHSA HA

NPaKTUYHOMY 3aHATTI Ne2
bionika. Tenna Ta wimituHHAa iWkeHepida. Iltyunuit  BiaOip.
KnonyBanns.  T'iOpunizamisa.  biodapmarisa.  bioindgopmaruka.
biopemimiaris. CroBOypoBi KJIITHHH. 3arajbHa 1H(opmaris i
XapaKTEepUCTUKAa CTOBOYpOBUX KIITUH. 3arajbHl YSBIEHHS PO
CTOBOYpOBI KJITUHU. TEpMIHOJOTIYHI XapaKTEPUCTUKH CTOBOYpPOBUX
kmtiH.  Knacudikamiss  ctoBOypoBux — kimithH.  Knacudikaris
CTOBOYpOBUX KIITHH 3a MOXO[KEHHSIM. EMOpioHanbHI CTOBOYpOBI
KJIITUHA 1 1X 3HA4eHHS JUIsi MEOUYHOI NpakTuku. DeraybHi
CTOBOYPOBI1 KJIITUHH.
3acBOo€HHA i 3aKpilvIEeHHS MaTepiajy HAa NPAKTHYHHUX 3AHATTHAX
BiI0yBa€ThCsl y BUIJISIII BUCTYIIIB CTY/JAEHTIB

Po3nin 4. CTOBBYPOBI KJIITUHU. Tema 5. CTOBBYPOBI

KJIITUHN. 3ATAJIBHA IHOOPMALIA I
XAPAKTEPUCTHUKA CTOBBYPOBUX KJIITUH
(YacTuna II).

Jlekuis S. 3micT Jiekuii
[TocTHaTanbH1 CTOBOYpPOB1 KIITHUHHM (CTOBOYPOBI KIITHHH 3pP1JIOTrO
Opratizmy). Knacudikarnis CTOBOYPOBHX KJIITUH 3a
mudepeHuioYMM  noTeHmianoM.  CToOBOypoBl — KIIITUHH IS
OMOJIOJIPKEHHS: MOXJIMBOCTI, HEJIOJIIKH, EPCIIEKTUBY BUKOPUCTAHHS.

Po3zain 4. CTOBBYPOBI KIIITUHU. Tema 6. CTOBBYPOBI
KJIITUHMN. 3ATAJIBHA THOOPMALIA I
XAPAKTEPUCTUKA CTOBBYPOBUX KJIITUH

(Yactuna III)

Jlekuist 6. 3micT Jekirii

[lepcriekTBY CTOBOYPOBUX KJIITHH JJISI OMOJIOJKEHHS OpraHiamy. B
SKOMY BIIll  CJiJ] BUKOPUCTOBYBaTHM CTOBOYpPOBI KIIITUHH JUJIS
omoiompkeHHs? [IpoOGaeMHl nmuTanHg Opu poOOTI 3 MOCTHATATLHUMHU




CTOBOYpOBMMH KJIITUHaMHU.  ETWYHI mOUTaHHS npu  poOOTI 3i
CTOBOYpOBHMH KJiTHHaMH. JIiKyBaHHS CTOBOYpPOBUMH KJIITUHAMHU.
Knonysanns. [To3uiiis npaBociaBHOI IIEpKBU. 3aKOHOjaBuYa Oa3a.

HpakTnune 3anarTa Ne3.
OcCHOBHI NMTAHHSA JJISI 00TOBOPEHHS HA

NPaAKTUYHOMY 3aHATTI Ne3
[ToctHatanbHl CTOBOYpPOBI KIITUHU (CTOBOYPOBI KIITHHH 3pLIOTO
Oprasizmy). Knacudikaris CTOBOYpOBUX KITIITUH 3a
mudepeHIirorounM  moTeHrianioM.  CToBOypoBI  KIITHHHA IS
OMOJIOJDKEHHS: MOMJIMBOCTI, HEJOJIKH, IEPCIIEKTUBH BUKOPUCTAHHS.
[lepcnexTrBu CTOBOYPOBUX KIIITHH JJII OMOJIOJDKCHHS OpraHismy. B
SKOMY BIIll  CJiJi BUKOPUCTOBYBAaTH CTOBOYPOBI KIIITUHU JIJIS
omodnokeHHs? [IpobieMHl mUTaHHS TIPU poOOTI 3 TOCTHATAILBHUMU
CTOBOypoBUMH KiiTHHamMu.  ETuyHl nutanHs npu  pobOTi 3i
CTOBOYpOBUMH KIITHHamMH. JliKyBaHHS CTOBOYPOBHMH KIITHHAMH.
KnonyBanns. Ilo3uris mpaBociaBHOI IEpKBU. 3aKOHO1aBYa Oa3a.
3acBO€HHA 1 3aKpiluIeHHS MaTepiajqy HA NMPAKTHYHHUX 3aHATTAX
BiI0yBa€ThbCsl y BUIJISIAI BUCTYIIIB CTY/AEHTIB.

Poznin 4. KJIOHYBAHHSA. Tema 7. KuonyBanHs
(Yacruna I).

Jlekuist 7. 3micT Jekuii
3aranpHl YsBJIEHHS NMpPO KIOHYBaHHA. IcTopis kioHyBaHHA. Buam
kinonyBaHHs. [lpupoagne kimonyBanHsa. IllTyyHe  KkiOHYyBaHHS.
Enireneruka 1 ii Mexanizmu. EnireHeTHUHMI MeXaH13M KJIIOHYBaHHS.
Bunu xioHyBaHb 1715 IPaKTUYHOTO MPU3HAYECHHS
KionyBaHHS 1 OTpUMaHHS CTOBOYPOBUX KJTITHH.

Po3ain 4. KIOHYBAHHS. Tema 8. KIOHYBAHHS (UacTuna
I0).

Jlekuis 8. 3micT Jekuil.
MonekynsipHe kiIOoHyBaHHs. Kpoku MOJNEKYISIPHOTO KJIOHYBaHHS
HACTYIIHI. CnocoOu  oTpuMaHHs «reHa-BctaBkm». Cramii
kionyBanHs JIHK. Ponb mia3miz B KJIOHYBaHH.

HpakTnune 3anaTTa Ned
OCHOBHI NMTAHHSA VISl 00TOBOPEHHSA HA
NPaAKTHYHOMY 3aHATTI Ned
3aranbhi Ysasnenus IIpo KnonyBanus. Icropist kioHyBanHsA. Buau

Knonysannsa. Ilpupoane knonyBanHsA. llITydyHe KJIOHyBaHHS.
Enireneruxai ii MexaHi3Mu. EnireHeTHYHUN MEXaHI3M KJIOHYBaHHS.
Bunu kioHyBaHb U1l MPAKTUYHOTO MTPU3HAYEHHS.

KiionyBaHHSI 1 OTpuUMaHHA CTOBOYpPOBUX KIITHH. MonekynspHe




KJIOHYBaHHS. Kpoku MOJEKyasipHOTrO KJIOHYBaHHS HACTYIIHI.
Cnocobu otrpumanHs «reHa-BctaBkm». Cramii knonyBanHs JIHK.
Posnb mita3miz B KIIOHYBaHHI.

3acBO€HHA | 3aKpilVIeHHS MaTepiajly HA NMPAKTHYHHUX 3aAHATTHAX
BiI0OyBa€THCS Y BUIJISIAL BUCTYIIB CTY/AEHTIiB.

Po3zain 4. KIOHYBAHHSI. Tema 9. KIOHYBAHHS (Uactuna
I10).

Jlekuis 9. 3micT Jekuii
Bexktopu mnpu kinonyBanHi. CkiamoBi kiIoHyBaHHA. Kocmigu.
®azmign. lltyuyni xpomocomu. [IpomoTopu, iX BiAMiHHOCTI. MeToau
NEPeBIpKH  YCIIIIHOTO KJIOHyBaHHs. [lomiMepa3Ha IaHIIOrOBa
peakiis (IJIP). [Tomimopdizm HOBXKHUH PECTPUKIIAHUX (parMeHTIB
(ITIP®). Bipycu mnpu xkinonyBaHHi. PerpoBipycu. JleHTiBipycH.
AneHoBipycu. MaHImyJIs1li 3 reHOMOM BipycCy
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Poznin 5. INMPAKTUYHE BTUIIEHHSA  PE3VJIbBTATIB
MOJIEKYJIAPHOI'O KJIOHYBAHHS. Tema 10. T'EHHA
TEPAIIIS.
Jlekuis 10. 3micr Jiekuii

[lonsaTTs mnpo TeHHy Tepamito. XiMIyHA MOAM(]IKaLIsS TEHIB.
KinonyBanHss ~ OararokJiTMHHHX  OpraHi3miB.  PenponykTuBHe
kiIoHyBaHHS. TepaneBTuune kioHyBaHHS. llepcrekTuBHI mMoTpedH B
TEepaneBTUYHOMY  KJOHyBaHHi. CBITOBI  TEHJAEHINI  PO3BUTKY
TEparneBTUYHOTO KJIOHYBaHHS. AJIGTEPHATUBHI MIJXOAU B OTPUMaHHI
narieHT-cnenu@iuHuX JiHIA eMOpIOHATBbHUX CTOBOYPOBHX KIIITHH.
JlikyBaHHA CTOBOypOBHUMH KJiTHHAMHU B VYKpaiHi. KionyBaHHs
CCaBIIIB 1 IHIIIUX TBAPHH.

HpakTnune 3anaTTs NeS
OCHOBHI NMTaHHA /ISl 00TOBOPEHHSA HA
NPAKTUYHOMY 3aHATTI NeS
Bektopu mnpu kioHyBaHHI. CkiiagoBi kioHyBaHHs. KocMinu.
®azminu. lITyuni xpomocomu. [Ipomoropu, ix BiaMiHHOCTI. MeToau
NEepeBIpKA  YCHIIIHOrO KJIOHyBaHHS. [lomimepasHa maHirorona
peakuis (IIJIP). IlomiMopdi3M [OBXKUH PECTPUKIINHUX (parMeHTiB
(ITIP®). Bipycu mpu kioHyBaHHi. PerpoBipycu. JlenTiBipycu.
AneHoBipycu. Maninyssiiii 3 reHoMoM Bipycy. [IoHATTS npo reHHy
Tepamito. XiMiuHa Moaudikailis reHiB. KionyBaHHs 0araToOKJIITHHHUAX
OpraHi3MiB. PenponyktuBHe KJIOHYBaHHS. TepaneBTuune
KJIOHyBaHHS. [lepcniekTuBHI MOTPeOU B TEPANEBTUYHOMY KJIOHYBAHHI.
CBiTOBI ~ TeHJEHLIi pO3BUTKY TEPANEBTUYHOTO  KJIOHYBAHHS.
AJIbTEpHATUBHI TIAXOAW B OTPUMAaHHI MaIl€HT-CIIeNUPIYHUX JTIHINA
eMOpIOHaIBbHUX CTOBOYpOoBUX KIITHH. JIiKyBaHHA CTOBOYpOBHMHU
KJIITHHAMU B YKpaiHi. KiloHyBaHHS ccaBIliB 1 IHIIMX TBapHH.




3acBOEHHS i 3aKpilVIeHHsI MaTepiajly HA NMPAKTHYHUX 3aAHATTAX
BiI0OyBa€THCS Y BUIJISIAL BUCTYIIB CTY/JA€HTIB.
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Poznin 6. TMPAKTUYHE 3ACTOCYBAHHA HPOLECIB
KJIOHYBAHHSA. Tema 11. KJIOHYBAHHS CCABIIB
(Yactuna I).
Jlekuis 11. 3micT Jexuii

KnonyBanus ccasiiB. KnonyBanus 6e3 nepecanku saep. KnonyBanus
3 METOI0 BIATBOPEHHsS BUMEPINX BUMIB. KIOHYBaHHS 1CHaHCHKOTO
ko3epora. KionyBanus Oantenra. KioHyBaHHS 1MIIEpaTOpPCHKOTO
natia. KioHyBaHHsS TriraHTchkuxX mnraxiB. KioHyBaHHS MaMOHTA.
Komepuiiine kimonyBanHs. KiionyBanust mrogunu. CTaBieHHS 110
KJIOHYBaHHS B CYCHUIbCTBI. TeMa KJIOHYBaHHA B KYIBTypl 1
MUCTETBI.
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Po3nin 6. IPAKTUYHI JOCATI'HEHHS ITPU KJIOHYBAHHI.
MOJIEKYJIAPHE KJIOHYBAHHS (YacTtuna II).

Jlekuis 12. 3micT Jexuii
MonekynsipHe KkiIoHyBaHHS. Kpoku MONEKyIIpHOTO KIIOHYBaHHS
HacTynHi. CrnocoOu OTpUMaHHs «reHa-BcTaBKu». CTajli KIIOHYBaHHS
JIHK. Posb mna3Mmiz B KIIOHYBaHHI1
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Po3zain 7. IPAKTUYHE 3ACTOCYBAHHSA NPOLECIB
KJIOHYBAHHS. Tema 12. KJIOHYBAHHS JIIOAWHU
(Yactuna II).

Jlexknis 13. 3mict Jgexkumil
KnonyBanus mogunu. CtaBieHHs 10 KiIoHyBaHHS B CyCIIbCTBI.
Tema kJI0OHYBaHHS B KyJIbTYP1 1 MUCTEIITBI.

IpakTnuHe 3aHaTTa Neb
OCHOBHI NMTaHHA /151 00TOBOPEHHSA HA

NPAKTUYHOMY 3aHATTI Ne6
KnonyBanns  ccaBmiB. KionyBaHHs 0e3  mepecajkud  sjep.
KiionyBaHHs 3 METOIO0 BIATBOPEHHS BUMEpiMX BUIIB. KioHyBaHHS
icrlancpkoro  ko3epora. KinonyBanus  OanTeHra. KiionyBaHHS
iMIiepaTopchkoro  Astia.  KJIOHyBaHHS — TITaHTCHKMX  NTaxiB.
KnonyBanuss mamonta. Komepuiiine «kinonyBanHs. KionyBaHHS
monuHu. CTaBleHHA [0 KJIOHYBaHHS B cycnuibcTBl. Tema
KJIOHYBaHHS B KyJbTypi 1 MHCTEUTBI. MoNEKyasipHE KIOHYBaHHS.
Kpoxu MonekynsipHOro KJIIOHYBaHHs HacTymHi. CocoOu oTpuMaHHS
«reHa-BctaBku». Cranmii knonyBanHs JIHK. Pomp mmasmin B
kiIoHyBaHH1 KionyBanHs monuHd. CTaBlIeHHS 10 KJIOHYBaHHS B
CycninbcTBi. Tema KJIOHyBaHHS B KyJbTYpl 1 MUCTELITBI.
3acBo€HHA | 3aKpilVIeHHS MaTepiajy HA NMPAKTHYHHUX 3aAHATTHAX
BiIOYBA€THCS Y BUIJISI/AI BUCTYIIB CTY/A€HTIB.
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Po3gin 8. ETUYHI NUTAHHS B BIOTEXHO.JIOIII.
ETHUYHI. Tema 13. IIUTAHHA MEJIUKO-
BIOJIOI'TYHUX JOCJIIKEHDb (HACTHUHA I).

Jlekuis 14. 3micr Jekmii
3arampHl nuTaHHsg OloeTtwku. Exosoriyna Oloetnka. MeanuHa
Oioetmka. CnaakoBi 3axBOpioBaHHSA.  XBOpoOW, OOYMOBJEHI
nedexramu snepHoi JJHK. Kniniuna tpancrutanronoris. [Ipobnemui
MUTAHHS POOOTH 3 eMOpIOHAMH.

15

Po3gin 8. ETUYHI NUTAHHS B BIOTEXHOJIOII.
ETHUYHI. Tema 14, IIUTAHHA MEJIUKO-
BIOJIOT'TYHUX JOCJLI>KEHb (UACTHUHA II).

Jlexuist 15. 3mict Jekmii
bioeTnka HayKOBUX IOCHTIPKEHb 3 BHUKOPHUCTAHHSM TEIUIOKPOBHUX
TBapWMH. 3aKoHOJaBya 0a3a MEAUKO-O10JOTIYHUX  JTOCIIJIKEHb.
3aranpHl €TMYHI BUMOTH JIO BUKOPUCTaHHS XpPEOETHHX TBApHUH Y
MEJUKO-010JIOTIYHUX  EKCIIEPUMEHTaX. Etuka  meamuHoOi
OiotexHosorii. CnaakoBi 3axBOpIOBaHHS. XBOpoOHW, OOYMOBIIEHI
nedexramu saeproi JJHK. XpomocomHi XBopoOH.

16

Po3ain 8. ETUYHI IUTAHHS B BIOTEXHOJIOI'TI. ETUYHI.
Tema 15. IMUTAHHA MEJUKO-BIOJIOTTYHUX
JOCJIIKEHDb (Yactuna III).
Jekuis 16. 3micT JeKmil.

Kuiniuna tpancmnanronoris. ITosumii BigaocHo em6pionis. ITo3uiris
abcomoructcbka. [lo3uuia nomipHa. Ilo3utis mobepansua. Konuemnii
10JI0 MOMEHTY mouatky XuTTs. EOpionanpHa koneniis. Konuemniis
chopMoBaHOi  HEpPBOBOi  cucTemMu. HaryciaibHa  KOHIEIIIIS.
MixuapoaH1 KOHIEMIi moAo Ail Jikaps (etamwu). [lepmmii etan — e
po0oTa 3 MEIUYHOIO JOKYMEHTaIli€ro namienTta. Jpyruii eran. Tpetii
etan. YerBeptuii eran. [I’stuit eramn. [IpobGremui nmutanHs poboTu 3
emOpionamu. Etanu po6otu 3 eMOpioHamu B YKpaiHi.

IpakTuuHe 3ansarTsa Ne7
OCHOBHI NMTAHHSA VISl 00TOBOPEHHA HA

NPAKTUYHOMY 3aHATTI Ne7
3aranpHl IUTaHHA OloeTtuku. Exomoriy"a Oioetuka. Menuuna
O0ioetuka. CnaakoBi 3axXBOPIOBaHHA. XBOpoOM, OOYMOBIIEHI
nedexramu saepuoi JAHK. Kniniuyna tpancmiantosnoris. [Ipo6nemni
NUTaHHS poboTU 3 eMOpioHaMu. bioeTnka HaAyKOBUX JTOCTIIKEHB 3
BUKOPHUCTAHHSAM TEIJIOKPOBHUX TBapWH. 3aKOHOJaBua 06a3a MeauKO-
010JIOTTYHUX JOCIIKEeHb. 3arajbHi €THYHI BUMOTH JI0 BUKOPHUCTAHHS
XpeOETHUX TBapWH Yy MEJIUKO-O10JIOTIYHUX eKclepuMeHTax. ETuka




MenuuHoi  OloTexHosorii. CrnaakoBi 3axBOpPIOBaHHSA. XBOpPOOW,
obyMmoBiieHi nedekramu saepHoi JTHK. XpomocomHi xBopoOu.
3acBOo€HHSA i 3aKpilVIEeHHS MaTepiajly HAa NMPAaKTHYHUX 3aAHATTHAX
BiI0OyBa€THCSl Y BUIJISIAL BUCTYIIB CTY/JA€HTIB.

HpakTnune 3anaTTs Ne§
OCHOBHi NUTAHHA /1J151 00TOBOPEHHS HA

NPaKTUYIHOMY 3aHATTI Ne§
Krniniuna tpancmnanronoris. ITosumii BigaocHo em6pionis. Io3uiris
abcomotucTcbka. [To3urtisa nomipna. [lo3uiis gi6epanpHa. Konmemmii
010 MOMEHTY TMoYaTKy KuTTA. EMOpioHambHa  KOHIICHINiS.
Konueniss  chopmoBaHoi  HepBoBOoi  cuctemu. HaryciampHa
KOHIEMIIsl. MUKHApOJHI KOHULEMIT o0 MAii Jikaps (eTamu).
[lepuuii etan — e podoTa 3 MEAMYHOIO JTIOKYMEHTAIlI€I0 Malli€eHTa.
Hpyruit  eran. Tperii eran. YerBeptuil eran. I[I’stuit eram.
[IpoGnemni mnuTaHHs poOot 3 emOpioHamu. Etanu poGotu 3
eMOpioHaMHU B YKpaiHi.
3acBO€HHSI i 3aKpimIeHHs] MaTepiajly HA MPAKTHYHHUX 3aHATTIX
BiI0yBa€ThCsl y BUIJISIII BUCTYIIIB CTY/JACHTIB

17 MOAYJBbHA KOHTPOJIBHA POBOTA

6. Camocriiina po6oTa cTyaeHTa

Ha3Bu TeM I NMTaHb, 10 BUHOCUTHCS HA CAMOCTiHHE ONPAIIOBAHHSA
cryaesTom B pamkax CPC

Po3ain 1

Tema 1. BCTVII.

OCHOBHI NUTaHHS, AKi Ma€ PO3IJIAHYTH i ONIPALIOBATH CTYACHT
biorexHomnoris K ~ HAyKOBO-NIpaKTWU4YHA  JucuUILIiHA. ETanum  po3BUTKY
OlorexHonorii. biorexHomorii MaiOyTHOro. MopanbHUII acnekT PO3BUTKY
010TEXHOJIOT1 MallOyTHHOTO.
3a Temorw 1 mepexdayaerbest CcaMoOCTIiiHA MIATOTOBKAa CTyAEHTAa [0
NPAKTUYHHUX 3aHATH, a Tak0k 10 MKP i ek3ameny.

Po3ain 2

Tema 2. SATAJIBHE YABJIEHHS ITPO BIOTEXHOJIOT'TYHY
HAYKY. HAITPSIMKMU 1 T'AJTY31
OCHOBHI MUTAHHS, AKi Ma€ PO3TJISAAHYTH i ONPALIOBATH CTYACHT
bionika. I'enna Tta wimituHHa iwxkeHepis. Ilrtyunuit BigOip. KionyBanHs.
INopunizamis. biodapmaris. bioindopmaruka. biopemimiairis.
3a Temo0 2 mependayacTrbCcsi CaMOCTiHHA MiArOTOBKAa CTyJeHTa /10
NPAKTUYHHUX 3aHATH, a Tak0k 10 MKP i ek3ameny.




Po3mia 3

Tema 3. CTOBBYPOBI KJUIITUHU. 3ATAJIBHA TH®OPMALIA 1
XAPAKTEPUCTUKA CTOBBYPOBHUX KJUIITUH (Yactuna I). CtoBOypoOBi
KJIITUHU. 3arajbHa 1HQOpMaIlis 1 XapakTepUCTUKa CTOBOYpPOBUX KIITHH. 3araljibHi
YSIBJICHHS PO CTOBOYPOBI1 KJIITUHH. TepMIHOJIOTIUHI XapaKTEPUCTUKHA CTOBOYPOBHUX
kiituH. Knacudikanis ctoBOypoBux kiaituH. Knacudikaiis ctToBOypoBUX KIITHH 32
MOXO/KeHHsIM. EMOpioHambHI CTOB6yp0B1 KIITHHA 1 1X 3HaYEHHS IJI1 MEIUIHOI
npakTtuku. eranbHi CTOBOYPOBI KIIITHHH.

3a Temow 3 mnependavaeTbcsi CaMOCTIiHA MIATOTOBKA CTYJIEeHTAa [10
NPaKTUYHHUX 3aHATH, a Tako:k 10 MKP i ex3ameny.

Tema 3. CTOBBYPOBI KJIITUHU. 3ATAJIBHA TH®OPMANLIA 1
XAPAKTEPUCTUKA  CTOBBYPOBUX KJIITHUH  (Yactuna  II).
[locTHaTanbHi CTOBOYpOB1 KIITHHH (CTOBOYpPOBI KJITHHU 3pUIOrO OPraHi3my).
Knacudikamis cToBOypoBUX KIITHH 3a JU(EPEHUIIOIOYMM  MOTEHLIATIOM.
CroBOYpOBI KIITHHU JJISI OMOJIOMKCHHS: MOXJIMBOCTI, HEIONIKH, MEPCIEKTUBU
BUKOPHCTAaHHS.

3a Temow 3 mependavaEerbcsl CaMOCTIHA MIATOTOBKA CTYyJeHTa [0
NPAKTUYHHUX 3aHATH, a Tak0k 10 MKP i ek3ameny.

Tema 3. CTOBBYPOBI KJUIITHHU. 3ATAJIBHA TH®OPMANIA 1
XAPAKTEPUCTUKA CTOBBYPOBUX KJIITHUH (Yacruna  III).
[lepcniekTHBY BUKOPHUCTAHHS CTOBOYPOBUX KIIITHUH JIJII OMOJIOJIPKEHHSI OPTaHi3My.
B sxoMmy Bili ciiJi BUKOPUCTOBYBaTH CTOBOYpPOBI KIIITUHU JUJISi OMOJIOKEHHS?.
[IpoOnemHi nuTaHHs npu poOOTI 3 MOCTHATAILHUMU CTOBOYPOBHMMHU KJIITUHAMHU.
JlikyBaHHSI CTOBOYpOBMMH KJIITUHAMHU 1 €TUYHI NMUTAHHS. ETWYHA NMUTaHHS NpuU
po0oTi 31 croBOypoBumu kiiTuHamu. Kionysanus. [lozuris LepkBu. 3akononaB4ya
0a3a.

3a Temow0 3 mnepeadayaEeTbCA CaAMOCTIiiHA MIATOTOBKA CTYyJEHTa [10
NPAKTUYHHUX 3aHATH, a Tak0k 10 MKP i ek3ameny.

Po3nin 4

Tema 4. K/IOHYBAHHS (Yacruna I). 3aranpHi ysABIECHHS TIpO
KJIOHyBaHHs. IcTopisi kioHyBaHHA. Buau kinonyBanHsa. [lpupomne KioHyBaHHS.
tyyne knonyBanHs. Emireneruka 1 i1 mMexaHi3Mu. EmireHeTMUHUN MeXaHI3M
KJIOHYBaHHS. Buau KJIOHYBaHb /I TMPAKTHYHOTO mpu3HadeHHs. KiionyBaHHS 1
OTPUMaHHSI CTOBOYPOBHUX KJIITHH.

3a Temow 4 mnependavyaeTrbcsd CaMOCTiHHA MIATOTOBKA CTYAEHTa [0
NPAKTUYHUX 3aHATH, a4 Tak0k 10 MKP i ek3ameny.

Tema 4. KJIOHYBAHHSA (Yacruna II). MonekynsapHe KIOHYBaHHS.
Mexanizmu. ITocinimoBHICTE 1.

3a Temow 4 mnependauyaeTbcs CaMOCTiHHA MiArOTOBKA CTYJAeHTAa [10
NPAKTHYHHUX 3aHATH, a Tak0k 10 MKP i ek3ameny.

Tema 4. KIOHYBAHHS (Yactuna III). Kocmigu. ITnasmigu. da3migwn.
[Tpomorop. IloximMopdhi3m TOBKUH peCTPUKLIIMHUX (PparMeHTiB. AJIEHOBIPYCH.




3a Temow 4 mnependayaEeTbCc CaMOCTIiHA MIATOTOBKA CTYyJEHTa /10
NMPAKTHYHHUX 3aHATH, a Tak0K 10 MKP i ek3ameny.

Po3ain 5

Tema 5. TEHHA TEPAIIIS. Ximiuna moaudikamisi reHiB. KionyBaHHS
0araTOKJIITUHHUX OpraHi3miB. PenponykTMBHE KIOHYBaHHA. TepareBTUYHE
KJoHyBaHHS. llepcriekTuBHI MOTpedM B TepamneBTUYHOMY KIIOHYBaHHI. CBITOBI
TEHJCHIII PO3BUTKY TEPANeBTUYHOTO KIOHYBaHHSA. AJIbTEpHATHBHI MIIXOAU B
OTPUMAaHHI MAali€HT-Cenn(IYHUX JTiHIH eMOpIOHAIBHUX CTOBOYPOBHX KIITHH.
JlikyBaHHs1 CTOBOypOBUMH KJITUHaMU B YKpaini. KiloHyBaHHS ccaBIiB 1 1HIIMX
TBapyH.
3a TeMoOWw S nmependayaeTrbCcd CcaMOCTIHHA MIATOTOBKA CTYyJeHTa 0
NPAKTUYHUX 3aHATH, a Tak0k 10 MKP i ek3ameny.

Po3xaia 6

Tema 6. IIPAKTUYHI JOCAI'HEHHA IIPU KJ/JIOHYBAHHI,
KJIOHYBAHHSA CCABIIB (Yactuna I). KnonyBanHs 6e3 mepecaiaku saep.
KionyBaHHs 3 METOIO BIATBOPEHHS BUMEpIUX BUAIB. 4. KIOHYBaHHS 1CTIaHCHKOTO
ko3epora. KionyBanHss OaHTeHra. KIioHyBaHHS IMIIEpaTOpChbKOro  JsTIIA.
KnonyBannss rirantcbkux nraxiB. KionyBanHa Mamonrta. Komepuiiine
KkioHyBaHHS. KionyBanHs mtonuHu. CTaBieHHS A0 KJIOHYBaHHS B CYCILIBCTBI.
Tema KJIOHYBaHHS B KyJbTYpl 1 MUCTELTBI.
3a Temorw 6 mnepexdavaeTbcss CaMOCTIiHA MIATOTOBKA CTyAEHTAa 0
NPAKTUYHHUX 3aHATH, a Tak0k 10 MKP i ek3ameny.

Tema 6. MPAKTHUYHI JOCSAT'HEHHSI TIIPU KJ/IOHYBAHHI,
KJIOHYBAHHS CCABIIB (Yactuna II). MonekynsapHae kiaoHyBaHHs. Kpoku
MOJICKYJIIPHOTO KJIOHYBaHHS HacTynmHl. CriocoOW OTpUMaHHS «T€Ha-BCTABKW.
Cranii knonyBanust JIHK. Ponb ma3zmin B KIIOHYBaHHI.

3a TemMo0 6 mnependayaETbCA CaMOCTiiHA MIATOTOBKA CTYyJEeHTa [10
NPAKTUYHUX 3aHATH, a Tak0k 10 MKP i ek3ameny.

Tema 6. INPAKTUYHI AOCATHEHHSA IIPU KJIOHYBAHHI,

KJIOHYBAHHSA CCABUIIB (Yactuna III). Bektopu mnpu KIOHYBaHHI.
cknanoBi kinonyBaHHsA. Koemigu. ®@a3zminu. LItyuni xpomocomu. [Ipomoropu,
iX BIAMIHHOCTI. MeToau mepeBipku ycmilHOro kioHyBaHHs. Ilomimepasna
nanoroa  peakuis  ([IJIP). IlomimopdizMm  TOBXKUH  PECTPUKIIAHUX
dparmentiB ([IIP®D). Bipycu npu xionyBanHi. PetpoBipycu. JIeHTiBipycH.
AnenoBipycu. MaHImysiIii 3 rfeHOMOM BipycCy.

3a TemMmor0 nepeadavYacTbLCA CaMOCTiiiHA MIATOTOBKA CTYJAEHTAa [0
NMPAKTUYHUX 3aHATH, a Tak0k 10 MKP i ek3ameny.

Tema 7. INPAKTUYHE 3ACTOCYBAHHA INPOLECIB




KJIOHYBAHHS. KJ/IOHYBAHHS CCABHIB. KionyBaHHA  CCaBIIiB.
KnonyBanust 6e3 mnepecanku sijiep. KiioHyBaHHs 3 METOIO BIATBOPEHHSI BUMEPIINX
BuiB. KioHyBaHHs icmaHchbkoro kosepora. KionyBanusi Oantenra. KiionyBanHs
iMIiepaTopcbkoro Jsmia. KiionyBaHHS TiraHTChbKUX NTaxiB. KiIOHYBaHHS MaMOHTa.
Komepuiitne kinonyBanHs. KinonyBanHsa mroguHu. CTaBieHHS 1O KJIOHYBaHHS B
cycniiabcTBi. TemMa KIOHYBaHHS B KYJIBTYpP1 1 MUCTEIITBI.

3a Temow  mependavacTbCsi CaMOCTIiHA MIArOTOBKAa CTYJAEHTa /10
NPaKTUYHHUX 3aHATH, a Tako:k 10 MKP i ex3ameny.

Tema 8. ETUYHI TIUTAHHS  MEJAUKO-BIOJIOT'TYHUX
JOCIII)KEHb (Yacruna 1I). 3aranpHi nurtanHs Oloetwku. Ekomoriuna
OioeTHKa.

Mennuna 6ioetrka. CraJkoBi 3aXBOPIOBaHHS. XBOpoOU, 0OyMOBJIEHI nedeKkTaMu
anepnoi JIHK. Koiniyna tpancrutantonoris. [IpobmemHi nutaHHsS poOOTH 3
eMOpioHaMHU.

3a Temow 8 mnependauyaeTbesi caMOCTiiHA MiArOTOBKAa CTYJAeHTAa [10
NPAKTUYHUX 3aHATH, a Tak0k 10 MKP i ek3ameny.

Tema 8 ETHUYHI I TAHHSA ME/IUKO-BIOJOI'TYHUX
JOCIIAKEHDb (Yacruna 1II). bioetuka HaykoBUX  JOCHIDKEHb 3
BUKOPUCTAHHSIM TEIUIOKPOBHUX TBapWH. 3aKOHOJaB4Ya 0a3za MEIUKO-010JI0TTYHUX
JOCIIJIKEHb. 3arajibHl €TUYHI BUMOTH J0 BUKOPUCTAHHA XPEOETHUX TBApUH Y
MEJIUKO-010JIOTTYHUX eKcrnepuMeHTax. ETuka MenuuHoi OiorexHosorii. Craakosi
3aXBOPIOBaHHS. XBopoOu, oOymoBieHi aedekramu siaepnoi JIHK. Xpomocomhi
XBOPOOH.

3a Temow 8 mnependauvaeTbcsi caMOCTiiHA MiArOTOBKAa CTYJAeHTAa [10
NPAKTUYHUX 3aHATH, a Tak0xk 10 MKP i ek3ameny.

Tema 8. ETUYHI IIMTAHHA MEJIUKO-BIOJIOT'TYHUX

JOCIIIKEHDb (Yactuna III). Kniniuna tpancmnanronorisa. [To3umii BigHOCHO
emOpioHiB. [lozumist abcomorucrebka. Ilo3umiss momipna. Ilo3uiiis miGepanbHa.
Konmerii mos0 MOMEHTY MoYarky >KUTTS. EMOpioHanpHa koHIuemmis. Kormemnis
copmoBaHoOi HepBOBOi cucTtemu. HarycianpHa koHuemmis. MixkHapoIHI KOHIIEIIIIT
o0 Aii mikaps (eramu). [lepmuii eram — e po6oTa 3 MEIMYHOIO TOKYMEHTAITI€0
namienta. Jpyruit eran. Tperiit eran. YerBeptuit eram. [I’stuit etan. [Ipobnemui
nuTaHHsA poOoTH 3 emOpioHaMu. ETanu poboTu 3 eMOpioHaMu B YKpaiHi.

3a Temow 8 mnependauyaeTrbcsl caMOCTiliHA NIATOTOBKAa CTYAEHTa 10
NPAKTUYHHUX 3aHATH, a Tak0k 10 MKP i ek3ameny.

7. IlosiTHKAa HABYAJIBbHOI JUCHMILIIHMA (OCBITHHOT0 KOMIIOHEHTA)
Jlektii 1 mpaKkTUYHI 3aHATTS BIJBIIYIOTHCS O0OB’SI3KOBO, 32 BUHSTKOM IMOBaKHHUX
MIPUYHH, SKi MAIOTh MAaTH MEBHI JOKYMEHTI, 5IK1 Taf0Th TIPABO Ha MPOITYCK 3aHSTh.



Ha mnpakTu4HMX 3aHATTS CTYJEHT  MAa€ TMPOSIBISATH AaKTUBHICTh Yy BUTIISII
JOTIOBIZIE pI3HOTO PIBHA (3a 3aBAaHHSAM BUKIanada). TenedoHu MarwTh OyTH
BUMKHYTUMH. CTyneHT Mae BUIbHO KopuctyBatucs [HTEPHETOM nns momryky
JOBITHUKOBOT 1H(popMarrii.

[HaMBiAyanbH1 3aBIAaHHS 3aXUINAIOTHCS CTYACHTOM Yy BHUIJISAI ab0 HamucaHHS
pedepary, a6o B ycHilt hopmi.

[rpadni 1 3a0x0ouyBayibHI Oanyu HE HapaxoBYIOThbcs. IlepecknagaHHsa eK3aMeHY
BiIOYBAa€ThCSA 32 KIACHUYHOIO CXEMOIO: IMPOTATOM CeMecTpy Habip BiAMOBIAHOT
MIHIMQJIBHOI KUTHKOCTI OajiiB — JOIYCK J0 €K3aMeHYy — CKJIaJaHHs ek3ameHy (y pasi
HECKJIQJIaHHA €K3aMeHy — T[IepecKIalaHHs; y pa3l HECKIaJaHHi — BTOPUHHE
nepecKiIaaHHs eK3aMeHy KOMIicii).

CryneHt Mae OyTH YeCHUM, HE CIIMUCYBATH 1 HE KOPUCTYBATUCH TeIe(OHOM TIiJ] Yyac
eK3aMEeHY.

8. Buiu KOHTPOJII0 Ta PETUHIOBA CUCTEMA OWiHIOBAHHSI
pe3yabTariB HaB4aHHuda (PCO)

JI0 MOTOYHOT0 KOHTPOJIIO BiTHOCATHCHA: MOOYIbHA KOHMPOAbHA podoma 1
mpuui ONIUTYBAHHS CTYJIEHTA MPOTITOM ceMecTpy (OIliHKa BUCTYMIB auB. PeiTuHrona
CUCTEMa OI[IHIOBAHHS PE3yJIbTaTiB HABUAHHS).

Moay/ibHA KOHTPOJIbHA podoTa

OcHOBHA Wi1b NPOBEACHHA MOIAYJbHOI KOHTPOJBHOI PO0OTH — BU3HAYUTH
CTYMHIHb PO3YMIHHSI OCHOBHHX IOJI0KE€Hb 1 OCHOBHHMX PO3UIIB JUCIHUIUIIHU, OB’ I3aHUX
3 YSABJIEHHAM IPO €THKY OTPUMaHHS 1 BUKOPUCTAHHS CTOBOYPOBUX KIITHH ISt
JIKyBaHHS MPAKTHYHO HEBUJIIKOBHUX HA CHOTOICHHS XBOPOO.

MeToauka mNpPOBEeICHHA MOAYJBbHOI KOHTPOJIBHOI poO0OTH TIOJNArae B
NonepeIHbOMYy OOTOBOPEHHI Ha KOHCYJbTAIlISIX Marepiaiay, BUKIAJECHOTO MPOTITOM
CEMECTPY CTYIEHTY Ha JICKIIWHUX 1 MPAaKTUYHUX 3aHATTAX. [liciga 1bOTO CTYACHT
OTpUMy€ OIE€T 3 TphOMa IMHUTAHHSIMH, $IKI CTOCYIOTHCS BHKIJIAQJICHOTO JIEKTOPOM
MaTepiaiy, 1Jisi TMCbMOBOTO BUKJIQICHHS BIIACHUX JYMOK 1 BUCHOBKIB.

Pedepar, 110 Ma€ HANMCATH CTYAEHT NMPOTAILOM CeMeCTPY, CTOCYEThCS OLIbII
IIMPOKOTO 1 MOTIMOJICHOT0 KoJjia MHUTaHb 1 MpoOJieM cydacHoi OiorexHosorii. Bin €
IHIUBITyaIbHOIO POOOTOIO0 CTYJEHTAa 1 OIIHIOETHCA BUKIANAa4eM 3a TOBHOTOIO
PO3KPUTTS TEMU 1 TPABUIBHOTO OPOPMIICHHS.

KanengapHuii KOHTPOJb: TPOBATUTHCS IBiYi HAa CEMECTpP Y BCTAHOBJICHHM
TepMiH. Floro MeTa — MOHITOPHHT MOTOYHOTO CTaHy BUKOHAHHS CTYIEHTOM HABYANbHOI
Iporpamu.

PeiiTuHroBa cucreMa OliHIOBaHHSA pPe3y/IbTATIiB HABYAHHS.
CeMecTpoBa arecTallisi NPOBOAUTHCA y BUIIIAAI ek3ameHy. /s OIIHIOBaHHs
pe3ynbTaTiB  HaBuaHHA 3acTocoByeThcsi 100-0anbHa peilTuHrOBa cuctema 1
YHIBEPCUTETChKA LIKaIa OL[IHIOBAHHS.
PeliTuHr cTy/eHTa 3 TUCIUILIIHU CKIAAAETHCS 3 IBOX HIKAJ:



1) CTAPTOBA mkana (ctapToBi 0anu), sika OIIHIOETBCA B 60 OatiB (70 1uX
O0aniB BIIHOCAThCA Oaiu, sKI CTYyJACHT OTpPUMaB 3a TPH BHUCTYNH Ha MPaAKTUIHUX
3aHATTAX, Oanu 3a MKP + Oasu 3a pedepar);

2) EKBAMEHAHIfIHA (ex3aMeHallitHl Oanu) IIKaja, sika OmiHteThcs B 40
0aJiB (TOOTO, OITIHKA €K3aMeHAIlIMHOI KOHTPOJILHOT pOOOTH — OITiHKA 3a BIATOBIII HA 5
3aNMTaHb).

Tpu BUCTYNH CTyJI€HTa HA TPAKTUYHUX 3aHATTSX OLIHIOIOTHCA Y O 0aJIiB KOKHUN
32 YMOB TOBHOTO PO3KPHUTTS TEMHU MUTaHHA. Sk 10 TeMa pO3KpUTa, HA TyMKY
BHKJIa/Iaya, HE MOBHICTIO, TO OIlIHKA 3HIKAETHCS 70 3 OajiB. Sk mo Tema po3kpura
YaCTKOBO, TO OI[IHKA 3HIDKAEThCS J0 2 0ajdiB, K IO BIAMNOBIAHL HE3aJ0BLIHHA, TO
ctaBuTbcs orminka B 0 6ajiB. ToOTo, MakcuMmanbHa KUIBKICTH OalliB, Ky MOXE
OTPUMATH CTYJEHT 3a BUCTYIIH HA MPAKTUYHUX 3aHATTAX, CKIaaae 5+5+5=15 GaJiB.

MoayabHa KOHTPOJIbHA PO00TA: KOKHHUI BapilaHT OLIETY MICTUTh TPU MUTAHHSA,
SIKI MaKCHUMaJIbHO OIIHIOKOTHCA, BiamoBigHo, y 10+10+10 6axiB (32 yMOB MOBHOTO
PO3KpUTTA TeMH). OIiHKA 3HUKYETHCS:

a) 32 YMOB HEIIOBHOT'O PO3KPUTTS TeMH NuTaHHs (5 6aJiiB),

0) 3a yMOB HE3aJ0B1JIbHO1 BIIMOBIA1 — 2 Oa/IH.

Takum yuHOM, MakCUMajbHa OIIHKA, sIKYy cTyJeHT orpuMae 32 MKP, cknanae 30
OaJiB.

Pedepar oriHtoeTbcss MakcuMalibHO y 15 6auiB (32 yMOB TMOBHICTIO PO3KPUTOI
TEMU 1 TPaBUIBHOTO O(QOPMIIEHHS — MICTATBCA BCl CKJIAOBI 31 3MICTY). 32 YMOB
HETOBHICTIO PO3KPUTOI TEMU (HA JYMKY BHUKJIaJaya) OL[IHKa MOKE€ OyTH 3HMKEHOIO /10
10 6aniB; SKIIO TeMa HE PO3KPUTA — OLIIHKA 3HUXKYETHCS 710 S OaJIiB.

Jani, MmakcuMalibHa KUIBKICTh OalliB, SIKy CTYJEHT MOX€E OTPUMATH 32 BilmoBii,
MKEP i pedepar cknanae: 15+30+15=60 6auis.

Takum unaoM, CTAPTOBA mikana ckiagaersbes 3 15 0aaiB 3a Bigmosigi + 30
0auaiB 3a MKP + 15 6auiB 3a pedepar, mo y cymi ckiaanae 60 0ais.

3aranpHa MiHIMaJbHA OIlIHKA, Ky Ma€ HaOpaTu CTYACHT, 00 OyTH TOMYIIEHUM
110 eK3aMmeHy, ckiaaae 40 oaJtiB.

Pemry 6aniB cryaenT Habupae 3rinso EK3AMEHAIIIMHOI nixamu, Bara sikoi
ckianae 40 0aJiB.

CtyaeHT nuIie eK3aMeHaIlliiHy KOHTPOJIbHY POOOTY, SKa CKIIAJIAEThCS 3 5 MUTAHB.
Bara koxHOTO NMUTaHHS B eK3aMeHAalliiHiii KOHTPOJILHIN po0oTi ckianae 8 GaJtiB.

Cyma craproBux OamiB 1 0OamiB 3a eK3aMeHAUiliHYy KOHTPOJbHY po0OTY
MEePEBOUTHCS 10 OIIIHKH 3T1THO 3 TaOIUIIEHO.

Tabnuis BiAMOBIAHOCTI PEUTUHTOBUX OalliB OIIHKAM 32 YHIBEPCUTETCHKOIO IIKAJIOIO:

Kinoxicmo 6anie Ouyinxa
100-95 BinMmi"HO
94-85 Jlyxe nodpe
84-75 Job6pe
74-65 3a/10BUIBHO
64-60 JocratHbo
Meume 60 HeszanosinpHO
He BHKOHAaHI YMOBH JIOMTyCKY He nonymieno




9. lonaTkoBa ingopmanis 3 TMCHUILIIHA

JTOJATOK 1

MUTAHHA 1O MOAYJbHOI KOHTPOJIbHOI POBOTH 3 JUCLMUILIITHUA
«[TPOBJIEMHI IUTAHHSI CYYACHOI BIOTEXHO.IOI'1i»
1. bioTrexHojoris SK HayKOBO-TIpaKTHYHA JUCHMIUTIHA. BapiaHTH BH3HAYCHB.
[lonsTiinuii  amapar. 2. Crnemiamzamis OiotexHonorid. 3. Etanum  po3BUTKY
0l0oTexHOJOT1. 3arajbHa XapaKTepUCTHUKA KOKHOTO etamy. CTpyKTypa pPO3BUTKY B
MeXKax KOXKHOTro etarty. 4. BapiaHTu po3BUTKY O10TE€XHOJIOTIM HA TYMKY PI3HUX YUYCHHX.
5. BupatHi CBITOBI y4eHI Skl BIUIMHYJIM Ha PO3BUTOK OioTexHojorii go Ilacrepa. 6.
Bunarni ydeni O10TE€XHOJOTM IMICHANACTEPIBCHKOrO Tmepiogy. 7. Y 10 MOXYTh
NepeTBOpIOBaTUCS eMOpioHaIbHI CTOBOYpOBI KimiTUHH? 8. SIKI HAayKOBI JIOCATHEHHS Y
BHBUYEHHI CTOBOYpOBUX KIITHUH OynH 3[1MCHEHI B MHHYJIOMY cTOmTTi? 9. fKki Tunu
ctoBOypoBux kmituH Bke Biakputi? 10. Ilo Take cToBOYpoBi KiiTHHH. BapianTtu
BHU3HAUEHb. XapaKTEPUCTUKA CTOBOYpOBUX KJITHH, iXHI picu.1l. 3aranbHi BIaCTUBOCTI
cTtoBOypoBux KmitHH. 12. TepmiHomOTiuHI 0COOIMBOCTI CTOBOYpOBUX KIIITHH. 12.
Knacudikaris cToBOypoBUX KIIITHH. XapaKTEPUCTHKA THUIIB CTOBOypoBUX KIiTHH. 13.
bioeruka. IlpoGnemu Oioetuku. 14. CnoaakoBi 3axXBOpIOBaHHA. BuH3HaueHHS.
Knacudikarsa. 15. CrnagkoBi xBopoOH 3a TUIIOM ycnaakyBanHs. 16. CraakoBi XBopoOu,
ooymoBieHi gedexrom simepHoi JIHK. OxapakrepusyBaru koxkHy rpymy. 17.
XpomocomHi xBopoOu. 18. Kniniuna TpancrianTonoris. Busnauenns. Hampsimku. 109.
Knituana Ttepamis. 20. 3aranpHi ysBiAeHHS mnpo kioHyBaHHSA. 20. OrpumanHA
CTOBOYpOBUX KIITUH B Tpoueci kimoHyBanHs. 21. Ilpupogne «ioHyBaHHs. 22.
MounekynspHe KIOHyBaHHs. 23. YMOBH, SKIM MalOTh BIATOBIAATH Mia3Migu. 24. Sxkumu
OCOOJIMBOCTSIMU BOJIONIIOTH  pecTtpukrasu. llpuxmamu. 25. OcoOnMBOCTI BBEACHHS
IJ1a3MiJl B eyKapioTHuHY KIiTHHY. 26. BeKTOpHU mpu KIOHYBaHHI. IXHS XapaKTepHucTHKa.
27. MopansHuii acrieKT po3BUTKY OioTexHouorii. 28. ETnuna nunema 6iotexHoorii. 29.
Exomnoro-resernuna muiiema Oilorexnosorii. 30. EBreniuna muimema GiorexHosmorii. 31.
KOpunnuna nunema 6iorexHonorii. 32. [locTHaTanbH1 cTOBOYpOBI KIIITUHU. XapaKTepHI
O0COONMBOCTI Tpyln MOCTHaTalbHUX CTOBOypoBHX KiiTuH. 33. Knacudikaris
CTOBOYPOBUX KJIITHH 3a JU(epeHIirooduM noTeHianioM. 34. CtoBOypoBi KIITHUHU IS
OMOJIOZKEHHs. I1XHi MokmuBocTi. 35. IlepcreKTHUBH CTOBOYpPOBMX KINTHH — JIs
oMosiojkeHHs. 36. IlepeBarm mpu 3acTOCyBaHHI ayTOJIOTIYHOTO  O10JIOTTYHOTO
Mmatepiany. 37. IIpobneMHiI MUTaHHS MPU POOOTI 3 MOCTHATAIHPHUMH CTOBOYPOBUMU
kimituaamu. 38. [IpoGmemMu Bukopuctands emOpioHanbHUX KIiTHH. 39. JloHOpW mpu
tpaHcrutadtonorii. 40. EmOpion. Buznauenns. [1nia. Busnauenns. I[lpaBa eMOpioHiB 1
wioaiB. 41. IlpaBoBuiil craryc emOpiona. 42. Konuenmii 1 MOMIsAIM Ha MOYATOK >KUTTS.
43. Etanu TpancrnaHTarii, po3pobneni yuyacHukamu KouseHiii. 44. biorexHomoriuHi
eTanu podboTu 3 emMOpioHaMu 3 Touku 30py KiliHIKM KIIITUHHOI Teparii HalllOHAJIbHOTO
MEIUYHOTO  YHIBepcuTeTy 1M. boromonbus.45. VYMoBM  JJiss  BUKOPUCTAHHS
eMOpioHanbHOT TKaHuHU. 46. Ilpomoropu. Busznauenns. ®@yskuii. Bigminnocti. 47.
Meronu nis MATBEPIKEHHS YCHINTHOTO KJIOHYBAaHHS €YKapiOTHMYHOI KIITHHU. 48.
BukopucrtanHs BIpyCHUX BEKTOPIB B MpolECl KIOHyBaHHS. BuMoro A0 1ieajqbHOroO



Bipycy. 49. Etanu poGotu 3 BipycoM anis TexHouorii kioHyBaHHA. 50. I[Ipobmemu
BBEJICHHS BIpyCcy B KIITHHY JtoauHu. 51. TexHosmorii BBeJAeHHS BipyCy B KIITUHY
mogunu. 52. Tenorepamis. Busnauenns. Knacudikaris 3a MiclieM BHHUKHEHHS
myTami. 53. KiioHyBaHHs OaraTOKJIITHHHMX oOpraHi3miB. 54. PenpoaykTuBHe
KJIoHyBaHHS. 55. TeparneBTuyHe KIOHYBaHHS. 56. 3aMicHa KJIITMHHA Tepamis. 97.
AJNbTEepHATUBHI MIAXOAW B OTPHMAaHHI Mali€HT-CHENU(PIYHUX JIHIA eMOpioHATBHUX
ctoBOypoBux KITHUH. 58. JlikyBaHHS CTOBOYpOBUMHU KIITHHaMH B YKpaiHi. 99
KnonyBanus ccasmiB. 60. KnonyBanus 0e3 mepecanku snep. 61. Epa antuGioTukis.
XapakTepHi ocobmuBocTi 11i€i epu. 62. Epa kepoBaHOro cuHTe3y. XapaKTEpHI PHUCH.
[IpoGnemu xepoBanoro cuHTe3y. 63. Epa HOBITHBOI OloTexHojorii. XapakTepHi
ocobmuBocti. Ilpobnemu, mo BuHuKIUM. 64. MopaJbHUH acCleKT PO3BUTKY
6iorexnomnorii. 65. Etnyna aunema OGiorexHonorii. 66. Exomoro-renermuyna auiema
OiorexHomorii. 67. Epreniuna munema OiorexHojorii. 68. IOpuawmuna nunema
6iotexHomorii.69. IlocTHaTtanbHl CTOBOYpPOBI KIITHUHHU. XapaKTepHI OCOOIMBOCTI Tpym
nocTHaTabHUX cTOBOYypoBux KiiTHH. /0. Kiacudikaris cToBOypoBHX KIITHH 3a
nudepeHIouuM moteHmiaioM. /1. CToBOypoBl KIITHHH JJII OMOJIOKCHHS. IxHi
MOXKJIUBOCTI. /2. IlepcriekTHBU CTOBOYPOBUX KIITHH MJig oMoio/keHHs. /3 TlepeBaru
IpU 3aCTOCYBaHHI ayTOJOTIYHOTO OlosioriyHoro marepiany. /4. IlpoGnemHl muTaHHS
npu  poOOTI 3 TMOCTHATAJIbHUMU CTOBOYpOBMMH KJIITHHaAMU. 75. mpobieMu
BUKOPUCTAHHS eMOpiOHaNbHUX KIITUH. 76. JloHopu mpu TpaHcIuiaHtonorii. 77.
3aranpHl nutaddg  Oloetuku. 78. Exkosoriuga Oloetnka. 79. Mennuna Oioetuka. 80.
bioetnka HayKOBHMX JOCHIIKEHb 3 BHKOPUCTAaHHSAM TEIUIOKPOBHUX TBapuH. 81.
3axkoHomaBua 0aza MeqUKO-O10JOTIYHUX MOCHIKEHDL. 82. 3arajbHl €TUYHI BUMOTHU 10
BUKOPHUCTAHHS XPEOETHUX TBAPUH Y MEIMKO-O10JI0TTYHUX ekcrepuMeHTax. 83. ETuka
MeauuHoi OiotexHonorii. 84. Kuminiuna tpancmnanTonorid. Ilo3umii  BiAHOCHO
eMOpioHiB. Ilo3urisi abcomoructchka. Ilo3uris momipHa. I[lozumis mibepanbHa. 85.
Konrerii 1momo0 MOMEHTY MModYarky >KUTTS. EmMOpioHanpHa koHuemnmis. Korremniis
ctopmoBaHoOi HepBOBOi cucrteMu. HarycianbpHa koHIeniisg. 86. Mi>kHapoaH1 KOHIISTITIT
100 i1 JTiKaps (eTarnm).

JTOJATOK 2

MPUKJAJ BUIETY 10 MOAYJAbHOI KOHTPOJIbLHOI POBOTH

1. Etanu po3BUTKY 010TE€XHOJOT1N. 3arajbHa XapakKTepUCTUKA KOKHOTO €Talty.
2. IIpoGnemu1 nuTa”Hs pU PoOOTI 3 MOCTHATATBHUMH CTOBOYPOBUMU KIIITUHAMU
3. Epa antubioTukiB. XapakTepHi 0COOIUBOCTI IIET EPH.

3PA30K BIUVIETA IMCbMOBOI'O EK3AMEHY 3 JIUCIUAIIJIIHHA
«I[TPOBJIEMHI IUTAHHS CYYACHOI BIOTEXHO.JIOI'1i»
1. PenpoaykTUBHE KJIOHYBaHHS.
2. BuxopucTtanHsi BIpyCHHUX BEKTOPIB B Mpolleci KJIOHYBaHHS. Bumoru 1o imeanbHOro
BIpYCY.
3. [IpobGnemu BUKOpUCTaHHS eMOpIOHATBHUX KITITHH.
4. TTpobneMH1 TUTaHHSA MIPU POOOTI 3 MOCTHATIIBHUMH CTOBOYPOBUMHU KITITHHAMMU.
5. Knacudikartist cToBOypoBHX KJIITHH 3a TU(PEPEHIIOIOYNM TTOTCHITIAJIOM.



JIOJIATOK 3

MEPEJIIK TEM PE®EPATIB, 1O TPOINIOHYIKOTHCA CTYAEHTAM
1. KimiTuHHI TeXHOJIOTIT JJIsI CTBOPEHHS T€HETHYHOTO PI3HOMAHITTS 1 CEJICKIIT Pi3HUX
BU/IIB POCJIVH.
2. KnituHHI TeXHOJOTIT JJIs1 CTBOPEHHSI TEHETUYHOTO PI3HOMAHITTS 1 CEJICKIIT Pi3HUX
BU/IIB TBApHH.
3. KiiTuHHI TE€XHONOTi Ui CTBOPEHHS T€HETHYHOTO PI3HOMAHITTA 1 CENEKIl Pi3HUX
BU/IIB MIKpPOOPTaHI3MiB.
4. ComakoHAIIbHI (KJIOHYBaHHS COMAaTHYHHUX KIIITHH) BapiaHTH 1 KJIITUHHA CEJCKITIS.
5. bioTexHOJIOTisI Ha OCHOBI 130IbOBAHUX MPOTOILIACTIB.
6. ['iOprioMHa TEXHOJIOTIS 1 TEXHOJIOT1 OTPUMAHHS MOHOKJIOHATBHUX aHTHUTLIL.
7. bioTexHoOTii Ha OCHOBI TPaHCIUIAHTAL] SIED.
8. baHku 3apo/IKOBOI 11a3Mu (OaHku reHiB). [Ipobnema 36epexeHHs 010pi13HOMaHITTS.
9. HaykoBi, eTu4H1 1 EKOHOMIYHI poOIeMH eMOpIOHATBHOT 1HXKEHEPIi.
10. EmMOpioHanbpHa 1HXEHepisl JOMaIIHIX TBapHH.
11. biorexHosoris Ha 0a3i TpaHCIIaHTAIlll eMOPIOHIB.
12. IcTopisi 1 IEPCHEKTUBU PO3BUTKY KIITUHHUX O10TEXHOJIOT1H.
13. Jlxxepena BiAHOBIIEHHS O10MacH 1 eHeprii. MO>KJIMBOCTI G10TEXHOJIOTI.
14. Tlinxoau 1 METOJM B CTBOPEHHS IITYYHUX KIIITHH.
15. deHomeH mnepeaYacHOi KOHJEHCALll XpOMOCOM 1 HOro 3HAYEHHS y MPAKTUYHIN
CEJIeKIII].
16. KynbTypa KIITUH SIK MOJENb Ha TOCHIIKEHHS (P1310J0TTYHUX MPOLIECIB POCIUH.
17. IcTopist pO3BUTKY METO/IIB KyJIbTUBYBaHHS POCIMHHUX 00'€KTIB in Vitro.
18. 3actocyBaHHs PEryisITOPIB POCTY ISl BAPOUTYBaHHS KyJIbTYP POCIMHHUX KIITHH Ta
TKaHUH 1n Vitro.
19. ®izion0ro-0i0XiMiYHI MEXaHI3MHU BILUTMBY €K30T€HHUX (haKTOPiB Ha 130J1b0BaH1
KJIITUHU, TKAHWUHU Ta OPTaHU POCIIHH.
20. Mopdomoriuni, ¢i3i00T14H1, 610XIMIUHI Ta TEHETUYHI XapaKTEPUCTUKU KaJIFOCIB.
21. IloxwuBH1 cepenoBuiia Ta ¢pi3uyuHi PaKToOpu KyJIbTUBYBAHHS KATYCHUX TKAHUH.
22. Mopdomoriuni, ¢i3i070T14HI, 610XIMiIUHI Ta TEHETHYHI XapaKTEPUCTUKU
CYCTIEH31MHUX KYJIbTYP POCIUHHUX KIITHH.
23. ®i310710r0-010X1MIYH1 XapaKTEPUCTUKH POCITMHHUX KIIITUH, IO KYJIbTUBYIOTHCS, HA
pi3HMX (ha3zax pOCTOBOIO LIUKITY.
24. 1301b0BaH1 TPOTOIJIACTH POCIUH — 00'€KT Ta MOJIEIb Il (h1310JI0TTUHUX
JTIOCJTIIKEHD.
25. BukopucTaHHsI POCIHHHUAX MPOTOIUIACTIB Y PyHIAMEHTAIBHUX TOCITIHKCHHIX Ta
010TE€XHOJIOT].
26. OCHOBHI MIAX0/IM Ta YMOBH KYJIbTUBYBAaHHS 1n Vitro
OJIMHOYHUX POCIWHHUX KJIITHH.
27. IlpakTuyH1 aCIEKTH BUKOPUCTAHHS KYJbTYp TarjIoOiTHUX KIITHH.
28. Meron KynbTypy MUATHLOBUKIB: KUBUJIBHI cepenoBuina Ta ¢i3udni Gaxropu
KYJIbTUBYBaHHS.
29. Meron KynabTypH NUJIKY: KUBUJIBHI cepenoBuia Ta ¢i3udHi paktopu
KYJIbTUBYBaHHS.



30. OTpuMaHHS TaIuIOiTHUX POCIUH METOJIaMU TiHOTeHe3y in vitro. 31. TOTUIIOTEHTHICTH Ta
TUTIU TUdepeHiiarii pOCIMHHUX KIITHH Y

KyJbTYpl in vitro

32. OcHoBHI etanu audepeHiitoBanis. KomneTeHTHUI Ta TeTepMIHOBAHUM CTaH KJIITHH.
33. lenudepenitiaiiisi TKAHWH BUITUX POCIIHH in Vitro Ta KaalyCOyTBOPEHHS.

34. MosekynsipHO-010JIOT19HI XapaKTEePUCTHUKU Ta 010XIMIUHI Mapkepu JudepeHIiFOBaHHS
POCIIMHHUX KJIITHH in Vitro.

35. ®i3100T19HI ACIEKTH CTUMYJIALIT (hioeMoreHe3y Ta KCUIEMOTeHe3y y KyJabTypax in vitro.
36. [lepBuHHMI Ta aIBEHTUBHHM, IPAMHIN Ta HENPSIMUNA MOPQOTEHE3 in Vitro.

37. Mopdodizionoriuna XxapakTepUCTUKa PU3OT€HE3Y Ta CTEOIOBOTO OPraHOTEHE3Y.

38. YMoBH 1HIYKIIIT (hJIOpaTbHOTO OPraHOreHe3y In Vitro.

24. Perenepariist poCiIHH in Vvitro.

39. ACUHXPOHHICTb 1 FT€HETUYHA F€TEPOTEHHICTh MOMYJISLINA KIITUH BULIUX POCIUH, 110 JIOBIO
KYJIbTHBYIOThCSI.

40. KynpTypa KIITHH Ta TKAaHWH K OCHOBA 010TE€XHOJIOT11 POCIIHH.

27 KiTUHHI TEXHOMOTI1 711 OTPUMAaHHS €KOHOMIYHO BaYKITMBUX PEYOBHH POCIUHHOTO
TTOXO/KCHHS

41. Perynsuisi CHHTE3y BTOPUHHUX CIIONYK Y KyJIBTYpP1 KIITHH POCIHUH.

42. KoHCTpYKTHBHI 0COOIMBOCTI 010peakTOPiB ISl KyJIbTHBYBAHHS KIIITHH POCIHH.

43. IlepeBaru Ta 0OMEKEHHS BUKOPUCTaHHS IMMOO1JII30BaHUX POCIUHHUX KIITHH Y
010TE€XHOJOTTYHUX BUPOOHUIITBAX.

44, BukopucTtaHHs MporieciB 6ioTpanchopmarlii y BUpOOHHIITBAX, 3aCHOBAHHUX Ha
KyJIbTUBYBaHHI KJIITHH BUIIMX POCIHH.

45. KynbTypH KJIITHH Ta TKaHUH JIKAPCHKUX POCIMH Ta NEPCTIEKTUBY X BUKOPUCTAHHS Y
dapmarrii.

46. Tunu perenepailii, ski BAKOPUCTOBYIOTHCS JJI KIIOHYBaHHS POCJIHH 1n Vitro.

47. di3i00T14HI 0OCOOIUBOCTI pETreHEPAHTIB Ta HEOOXIIHICTh Y CTBOPEHHI OCOOJIMBUX YMOB
JUIS 1X amanratii ex vitro.

48. Oco0aMBOCTI Ta MEPCIEKTUBUA METO/IIB OTPUMaHHS O€3BIPYCHOTO MOCAIKOBOT'O MaTepiay.
49. OcHOBHI METOIU KIITUHHOI CENEKIII].

37. Myrarenu Ta ix 3aCTOCYBaHHS Ha KJIITUHHUX KYyJbTypax.

38. Bunu coMmatuuHux riOpuIiB Ta X aHami3.

50. Ilpupona Ta MexaHi3MU BUHUKHEHHS COMAaKJIOHAILHOT MiHJIUBOCTI.

51. Pi3HOMaHITHICTh COMAKJIOHAJIBHUX BAPIaHTIB Ta X MPAKTUYHE BUKOPUCTAHHS.

52. BexTopu nepeHeceHHs: FTeHeTUYHO1 1H(hOopMaIlli pOCIIHH.

53.Excnpecis 4y>XKOpiAHUX TeHIB Ta 11 perymsilis y TpaHC TeHHUX POCIHH.

54. Bin6ip TpanchopMoOBaHUX KIITHH Ta pereHepartisi pOCIuH.

44, KoHCTpyrOBaHHS TPAHCTEHHUX POCIUH, CTIHKHX 10 (ITONMATOTCHIB.

55. KoHCTpylOBaHHS TPAHCTEHHUX POCIHH, CTIMKHUX J0 BIPYCiB.

56. KoHCTpyroBaHHS TPaHCTEHHUX POCIIMH, CTIMKUX 0 KOMax Ta 1HIIUX MIKiTHUKIB.

57. KoHCTpyroBaHHS TPAaHCTEHHUX POCIIHH, CTIMKHX J0 TepOilu/IiB.

58. KoHcTpyroBaHHS TpaHCTEHHUX POCIIHH, CTIHKUX 0 OKHCHOTO Ta COJIbOBOTO CTPECIB.

59. KoHCTpyroBaHHS TPaHCTEHHUX POCIMH-TIPOAYIEHTIB IJIbOBUX O1JIKIB.

60. OTpuMaHHS TPAHCTEHHUX POCIIHH 13 3MIHEHOIO XapuOBOIO LIHHICTIO.

61. OTpumMaHHs TPAaHCTEHHUX POCIUH 13 3MIHEHUM CMAKOM Ta 30BHIIIHIM BUTJISAIOM IIJIOIIB,
3a0apBIICHHSIM KBITOK.

62. ExoJIOT14HI PU3HUKHU 3aCTOCYBAaHHS TEHETUYHO TPAHC(OPMOBAHUX POCIIUH.



63. OuiHKa pU3UKY MOKIMBUX HECIIPUATIUBUX €(PEKTIB TeHHO-TH)KEHEPHUX OpPTraHi3MiB
JUTSI 37J0POB'SL JTFOMHH.

64. [Ipobiema 30epekeHHs reHO(OHTy BUIITUX POCIUH Ta MUISXH 1l BUPIIICHHS.

65. KpiokoHcepBallist KJIITHH POCIIHH.

66. MeTonu reHeTHYHOI TpaHcdopmallli TBapUH 3 BUKOPUCTAHHIM KJIITHHHHUX
TEXHOJIOT1i.

67. Meroau TeHETHYHOI TpaHchopMallii POCIMH 3 BUKOPUCTAHHSIM KIITUHHUX
TEXHOJIOT1H.

68. ['eHeTHYHA MIHJIMBICTD Y POCIIMH Y 3B’S3KY 3 MaHIMyJISMisiMHA iN Vitro.

69. ['eHeTHYHA MIHJIMBICTh y TBAPHH Yy 3B 3Ky 3 MaHIMyJISIisIMHE IN Vitro.

70. ITapacekcyanbHa TiOpHUInA3aIlis: MOKJIMBOCTI 1 0OMEKECHHS.

71. Kpioz6epesxeHHs 1 30epexeHHst reHO(POHAY: METOIH 1 MiAXO0IH.

72. ComaTnyHMil eMOp1OTeHe3 1 1oro NpakTUYHE BUKOPUCTAHHS.

73. OpraHoreHes y TBapuH IN VItro i TeXHOJIOTIi Ha HOTO OCHOBI.

74. ®eHOMEH TOTINOTEHTHOCT] KIIITHH.

75. BUpOOHHUIITBO 1 3aCTOCYBaHHS MOHOKJIOHAJIbHUX aHTHUTLIL.

76. ETruHi 1 mpodecioHalibHI MPoOJIeMU BUKOPUCTAHHS KIIITHHHUX 010TE€XHOJIOTIH.

77. KniTuHHa 1HXeHepis 1 mpobJieMu OTpUMAaHHS TPAHCTEHHUX OPTraHi3MiB.

78. MeToau 1 mAX0Au PEKOHCTPYKIT KIITHH.

79. Metoau dbpakiioHyBaHHS KJIITUH JUTsl KIIITUHHOL 1HXKEHEPIi.

80. KimitTnHHI 610TEXHOJIOT11 1 pHHKOBI BiTHOIICHHSI.

81. IIpoGnemu i miaxoaw HaBYAHHS KIITHHHUM O10TEXHOJIOTISIM.

82. Oco0aMBOCTI MyTareHe3y 1 ceJeKIlii MyTaHTiB in Vitro.

83. MyTareHHi areHTH i iX 3aCTOCYBaHHS B KyJIbTypax KIITHH.

84. Pi3HOMaHITTS caMOKJIOHAJIBHHUX BapiaHTIB 1 X MpaKTHUYHE 3aCTOCYBaHHSI.

85. OTpumaHHs TE€HETHYHO MapKipOBaHWUX KJIITHH 1 OpPraHi3MiB ILISXOM IEpPEHOCY
YY>KOPITHUX CEJICKTUBHUX O3HAK.

86. 3MUTTS MPOTOIIACTIB 1 IEPEHOC IITOTUIA3MATUYHUX MYTAITIH.

87. CxeMmu miepeHOCy 1 BBEJICHHS HOBUX T'€HIB B €yKapiOTHYHI KIIITHUHH.

88. KimoHasnibHEe pO3MHOKEHHST CCaBIlIB: TEXHOJIOTTYHI 1 €TUYHI ACTIEKTH.

89. MoxIMBOCTI B KJIOHYBaHHS JTIOAMHU: TEXHOJIOT1YH1, 010J7I0T14H1 1 €THYHI MPOOIEMHU.

Po06o4y nporpamy HaB4aJIbHOI AMCUMILTIHU (CHJIa0yC):
Ckiaaneno:

npodecop kadenapu MpoMUCIOBOi Ol0TeXHOJIOTIT Ta Oiodapmariii, JOKTOp 010J. HAYK,
npodecop Hyran Onekciit MapTem’ssHOBUY;

YxBaseHo kadpeaporo NpoMuUciIoBoi 6ioTexHonorii Ta 6iogapmartii (mpotokos Ne 16 Bin
23.06.2023 p.)

Horomxeno MeroauuHoro Komiciero (akyapTeTy O10TEXHOJIOTHi 1 OIOTEXHIKU
(mpoTtokon Ne 11 Bix 26.06.2023 p.)



