MIHICTEPCTBO OCBITU I HAVKU YKPATHU
JIbBIBCHKMI1 HallIOHAIBHUN YHIBEPCUTET BETEPUHAPHOT MEIULIMHU Ta 010TEXHOJIOT1N
imeni C.3. [)Ku1bKOro

KATAJIOI'
BHOIPKOBHX M CIHHUILIIH
IJIs 3100yBaviB JAPYyroro (MaricrepcbKoro) piBHsi BULIOI OCBITH
CHEIJAJBHOCTI G21 BIOTEXHOJIOI'TI TA BIOEHEPTETHUKA
rauay3si 3Hanb G IHkeHepisi, BUPOOHUITBO Ta OYIIBHUIITBO

2025-2026 naByaJbHU# pik



Haszea oucyunninu

METOJM ITEHTUPIKALIT TMO

Cneuyianvuicmo

G 21 biotexHosorii Ta 610eHEPreTHKa

OceimHill cmyninb

Marictp

Ocsimuvo-npogpecitina
npozpama

«bioTexHomorii Ta 6i10€HepreTHKA»

Jlexmop (8ionosioanvHuii 3a
HABYAbHO-MEMOOUUHe
3abe3neuenHss OUCYUNIIHU)

Mysuka Bikrop IlaBnoBuy, n-p. BeT. Hayk, mpodecop
Kadeapu 010TEXHOJIOTIT Ta paaioaorii

Pexomenoosarnuii cemecmp 2
Kinvxicmo kpeoumie EKTC 6,0
Dopma KOHMPOJIO 3aUTIK
AyoumopHni 2oounu, y m.u. 60
JleKyitl 24
1a60pamopHux (npaKmuyHux) 36

3AHANb

3arajJbHUH ONMUC TUCIHUILIIHHA

Mema eusuenHs oucyuniinu

3aCBOEHHSI TEOPETUYHUX OCHOB Ta (HOPMYBAHHS
BIIMOBIIHUX MPAKTUYHUX HABUYOK MPU JOCITIHKEHHI
OlosoriyHMX 00’ekTiB y cdepi OioTexHomorii Ta
OloimKeHepil  M10J10 TIPUHITUITIB Ta METO/IIB
1meHTudiKaii Ta IarHOCTUKH T€HETUYHO
MO (IKOBAaHUX OpraHi3MiB 3a JIOTIOMOT OO
MOJICKYJISIPHO-O10JIOTIYHUX METOMIB 3 ypaXyBaHHIM
KJIACHYHMX Ta CYYaCHUX HaYKOBHUX IMiIXOJIIB.

3asoanns eusuenuaH
OuUCYUniHu

[Tongrae y BUBYEHHI OKPEMHX PO3ILTIB MOJEKYJISIPHOI
6ioJorii Ta OTpUMaHHS MPAKTUYHUX HABHKIB SKICHOTO 1
KUIBKICHOTO BHU3HAY€HHS T€HETUYHO-MOAM(IKOBAHUX
Opra-Hi3MiB, METOJIOM MOJIMEPa3HOi  JIAHIIOTOBOL
peakuii B peadbHOMY Yaci, y CHPOBHHI POCIUHHOTO
HOXO/DKEHHS, MPOJYKTAaX XapdyBaHHS Ta KOpMax IS
TBapHH.

Kopomxuii 3micm oucyunninu

1. 'ereTnyHO MoaM(piKOBaHI OpraHi3MHU Ta MOTCHITIHHI
PHU3UKH, TIOB’513aH1 3 iX BUKOPUCTAHHSIM.

2. Crocobu OTpUMaHHS TE€HETUYHO-MOAU(PIKOBAHUX
POCIHUH.

3. [Ipuanun nomimepasHoi ianitorosoi peaxiii. [TJIP y
peaNbHOMY Haci.

4. OcHOBHI  TUpUHIMIOM  Oprasizamii  poOOTH
JIarHOCTUYHHX JIA00paTOPIi.

5. Meroau inentudikarii [MO.

6. Ilpunuunu BinOopy 3pas3kiB g ananizy Ha ['MO.
OcHosHi mijaxoau a0 ekctpakiii JJHK.

Maxcumanvra Kintbkicmeo 15
Ccmyoenmis, IKi MOJ*Cymb

OOHOYACHO HABYAMUCS

Mosa suxnadanns YKpalHCbKa




HasBa qucuuruniau

BIOTEXHOJIOI'II BITHOBJIEHHSA
EKOCHUCTEM

CremiaibHICTh

G 21 biorexHoJorii Ta 0i0eHEpreTUKa

OcBiTHI#i CTYIIiHB

Marictp

OcBiTHBO-TIpOdeciiiHa Mporpama

«bioTexHo0rii Ta 610€HEPreTHKaY

Jlextop  (BimmoBimampHH#  3a | bynsak Bacuis IBaHOBUMY, 11.c.-T.H., ipodecop
HaBYAJILHO-METOANYHE
3a0e3neYeHHS JUCIUILTIHHM )
Cemectp 3-i
Kinpkicte kpenutieB EKTC 6,0
dopma KOHTPOITIO 3aITiK
AyauTOpHI TOIUHHU, Y T. 4. 42
- IeKIin 14
- jmaboparopHux (IpaKTUYHUX| 28
3aHSITh)

Mera BUBYEHHS TUCHUILIIHA

3aCBO€HHS TEOPETUYHUX OCHOB Ta ()OPMYBaHHS BIAMOBIIHUX
MPAKTUYHUX HABUKIB MO0 IUIICHOTO YSBJICHHA TMPO
HaIPSIMKH, MacITaow, HACJTITKH AHTPOTIOTEHHOT
TpaHcopmarlii eKOCHCTEM, a TaKOK MOXKJIHMBOCTI HAyKOBO
OOTpYHTOBAaHOTO  KEPYBaHHs  MpolecaMu  30epeiKeHHS
HAaBKOJIMIITHBOTO CEPEIOBUINA 1 BIIHOBJICHHS €KOCHUCTEM, SIKi
pO3pO0JICHI Ha OCHOBI CyMICHOTO BUKOPUCTAHHS JOCATHEHB
6ioximii, MikpoOioJIOTii, FTeHETUYHOI 1HKEHepii Ta XIMIYHUX
TEXHOJIOT1H.

3aBIIaHH$[ BUBYCHHA III/ICIII/IHJIiHI/I

MoJIsirae B OJIEp)KaHHI CHCTEMHUX 3HaHb 1 BMiHb y cdepi
BUKOPUCTAHHS JOCITIKEHHS Ol0TEXHOJOTIYHUX METOJIIB Y
MPaKTUYHIA AISUIBHOCTI MIOA0 30€peXeHHs! Ta BIATBOPEHHS
IPUPOJHUX PECYPCIB, @ TAKOK PO3POOLII TPHUPOTOOXOPOHHHUX
TEXHOJIOTIH, A0 SKHUX CHiJ BIAHECTH O10JOTIYHE OYHILEHHS
CTIYUHUX  BOJ, TOBITps,  OIOBITHOBJIEHHS  IPYHTIB,
OlOKOHBEPCII0  OpPraHiYHUX  BIAXOJIB,  3HEIIKOJKEHHS
TOKCHUYHHUX PEYOBUH TOILO

KopoTkuii 3MicCT TUCIHUTIUTIHHA

1. AwuTpomoreHHi ¢akropu 3a0pyJHEHHS 1 iX /i Ha
€KOCHCTEMH.

2. bionoriyHi areHTH gK (QakTopu 3a0pyAHEHHS MPUPOIHUX
CepeI0BHIILL

3. biorpancdopmanis, OlomecTpykuis 1 O10AOCTYNHICTb
OpraHiuHUX KCEHOOIOTHKIB.

4. OcHOBHI Cy4acHl MAXOAW JO METOMIB 1 TEXHOJOTIH
610JI0T1YHOT OYUCTKH I'PYHTIB.

5. Mikpo0GionoriyHa nepepodka OpraHiyHUX BiJIXOIIB.

6. MikpoGionoriune BUPOOHUITBO OiompenapariB i
CLITBCHKOTO TOCTIOIaPCTBRA.

7. bionoriuHa OYMCTKAa MPOMHUCIOBHUX 1
3a0pyTHEHUX BOJTHUX CEPEIOBUII]

8. OcHOBHI CyyacHI MIAXOAM OO0 METOMIB 1 TEXHOJOTIH
010JI0T1YHOI OUYUCTKHU IPYHTIB.

OPUPOIHUX

KUIBKICTB
MOXYTh

MakcumanbHa
CTYJICHTIB, K1
OJITHOYACHO HaBYATHUCS

15

Mosa BukiIagaHHA

yKpaiHCbKa




Haszea oucyunninu

XIMIA TA BIOTPAHC®OPMALIA
KCEHOBIOTHUKIB

Cneyianvnicmo

G 21 BiotexHoiorii Ta GioeHEpreTHKa

OceimHuill cmyninb

Marictp

Ocsimuvo-npogpecitina
npozpama

«bioTexHoorii Ta 6i0eHepreTHKa

Jlexmop (8ionosioanvHuii 3a
HABUAIbHO-MEMOOUUHE
3abe3neyerHs: OUCYUNIIHU)

[lranmeako Okxcana BceBomoaiBHa, JOKTOp 01011. HAyK.,
TOTIeHT Kadeapu 610TEXHOJIOTII Ta paionorii

Pexomenoosarnuii cemecmp 2
Kinvxicmo kpeoumie €EKTC 6,0
Dopma KOHMPOTIO 31K
AyoumopHhi 200unu, y m.u. 60
JleKyitl 24
1a60pamopHux (npaKmuyHux) 36

3AHAMb

3arajJbHUH ONMUC TUCIHUILIIHHA

Mema eusuenHs Oucyuniinu

3’sacyBaTd MOJIEKYJISIpHI MIIIEHI Ta MOJICKYJSpHI
MeXaHI13MHU JeTOKCHKALlli TOJJOBHUX TPyl KCEHOO10THKIB
B PI3HUX OpraHi3max.

3ae0anms susuents
OuCYuniiny

Hanatu crynentam 6a30Bi 3HaHHS TNpPO OPUPOIY
KCEHOO10THKIB, X OCTYIUIEHHS], TOKCUYHICTb 1 CHCTEMHU
OlorpaHcopmarii 'y pi3HHX OpraHizMax, a TaKoX
MEXaHi3MHU 6ioTpancdopmariii KCEHOO10THKIB
MIKpOOpraHi3MaMH y pi3HUX €KOCHUCTEMAX.

Kopomuxuii 3micm oucyuniinu

1. BioyoriyHa aKTUBHICTh KCEHOO10THKIB.

2. MonekynsgpHa opraHizaimisi TEpPEHOCHHUKIB Yy
MIKPOCOJICHOMY JIAHIIIOTY OKUCIICHHSI KCeHOO10THKIB.

3. JleTokcuKaIlsd KCEHOOIOTHKIB CH3MMaMM KHIITKOBOI
MiKpOQIIOpH.

4. Tpancdopmalliss KCEHOOIOTHKIB MiKpoopraHizMaMu
PI3HUX €KOCUCTEM.

5. Mikpobionoriuna TpaHchopmartiisi  OpraHigyHUX
KCEHOO10THKIB.

Maxcumanvha KinbKicms 15

Ccmyoenmis, sIKi MOJ*Cymbo

00HOYACHO HABYAMUCS

Mosa suxnaoanns YKpaiHChKa




Haszea oucyunninu

BIOTEXHOJIOT'IAA BTOPUHHUX
METABOJIITIB

Cneyianvnicmo

G 21 bioTexHouorii Ta Oi0EHEPreTHKA

OceimHuill cmyninb

Marictp

Ocsimubo-npodpecitina npoepama

«bloTexHoJoTi1 Ta 610€HEPTreTHKA

Jlexmop (8ionosioanvHuii 3a
HABYAbHO-MEMOOUUHe
3abe3neuenHss OUCYUNIIHU)

byusx Bacuns [BaHoBUY, 1-p C.-T. HayK, npodecop
kadeapu 010TEXHOJIOT1 Ta paIioaorii

Pexomenoosarnuii cemecmp 3
Kinvxicmo kpeoumie EKTC 6,0
Dopma KOHMPOJIO 3aJTiK
AyoumopHhi 200unu, y m.u. 48
JleKyitl 16
1a60pamopHux (npaKmuyHux) 32

3AHANb

3arajJpbHUH ONMUC TUCIHUILIIHHA

Mema eusuenns oucyuniinu

Jlati cTyjaeHTaM CydyacH1 3HaHHS Ta ITUTICHI
ySBIEHHS  TPO  PEYOBUHU  BTOPUHHOTO
MOXO/KEHHSI: O10TeHe3, MeTabo13M, X GyHKIIii
Ta BHUKOPUCTaHHSI Yy OlOTEXHOJIOTTYHOMY
BUPOOHMIITBI IPOIYKTIB PI3HOTO MpPU3HAUYECHHS,
PO B3a€EMO3B’S30K BTOPUHHHX 1 OCHOBHHX
OOMIHIB, 1[0 MPOTIKAIOTh Yy PI3HOMAaHITHUX
010JIOTIYHUX CHUCTEMAX.

3asoanns eusueHHs OUCYUNTIHU

[lonsirae y BUBYEHHI NMPUHLMUIIIB KiIacuQikarli,
cnenudiky O10XIMIYHUX MEXaHI3MIB ii, ix
Jokamizamisi 'y ~ OIOJIOTIYHHUX  CHUCTEMaX,
MOIIMPEHICTh Y TpUPOJIl, iX OloJOoriyHe
3HAUEHHS Ta 3aCTOCYBaHHS y Ol0TEXHOJOTIAX,
PO3IIIIHYTH XapaKTEPUCTHUKY OCHOBHUX TPyM
BTOPHUHHHUX META0OJITIB.

Kopomxuii 3micm oucyunninu

1. 3aranpHa XapakTEpUCTUKA BTOPUHHOTO
MeTabosi3mMy. O3HaKd BTOPUHHUX META0O0MITIB.
2. Ankanoigy Ta TiIiKO3UIH.

3. Tepnienoinu. @EHOIBHI CIIOTYKH.

4. TlepcrieKTHBH OTpPUMaHHS BTOPUHHHUX
MeTa0oiTIB 010TEXHO-JIOTIYHUMH Ta TE€HHO-
THKECHEPHUMH METOJIAMHU.

5. MeroauyHi MIXOAWM O BH3HAYCHHS
OCHOBHHX TPYyN BTOPHUHHUX CIIOJYK 3 PI3HUX
010JIOTIYHUX CUCTEM.

6. MeTtonu, 0 BUKOPUCTOBYIOTh TMPU aHATI31
BTOPHMHHUX META0OJITIB.

Maxcumanvua Kintekicmeo 15
cmyoenmis, sIKi MOJ#Cymbo

OOHOYACHO HABYAMUCS

Moea euxnaoanns YKpalHCbKa




OCHOBM CEJIEKIII TA KOHCTPYIOBAHHSA

Haszea oucuyunninu HNPOMUCJIOBUX HITAMIB
MIKPOOPI"AHI3MIB
CneyianvHicms G21 biorexHonorii Ta OioiHXeHepis

OceimHill cmyninb

Marictp

Ocsimubo-npodpecitina npoepama

«bloTexHoJ0T11 Ta 610€HEPreTHKAY

Jlexmop (8ionosioanvHuii 3a
HABYAbHO-MEMOOUdHe
3abe3neuenHss OUCYUNIIHU)

byusk Bacunw IBaHoBHY, 1-p c.-T. Hayk, npodecop
kadeapu 010TeXHOJIOTIT Ta paaioaorii

Pexomenoosarnuii cemecmp 3
Kinvxicmo kpeoumie €EKTC 6,0
Dopma KOHMPOJIO 3aJTiK
AyoumopHhi 200unu, y m.u. 48
JleKyitl 16
1a60pamopHUX (NPaKmuyHuXx) 39

3AHANb

3arajJpbHHUH OIHUC JUCHUILIIHHA

Mema eusuenHs Oucyuniinu

3aCcBOEHHSI TEOPETUYHHX OCHOB Ta (opMyBaHHS Yy
CTYJICHTIB BIIMOBIJHUX TMPAKTUYHUX HABUKIB IS
BUDINICHHS ~ OCHOBHUX  3aBJaHb  I[IOB’S3aHUX 3
opraHizamiero poOOTH IIOAO CEJNEKIii MPOKapioTiB, a
Tako)X  OIOJIOTIYHHUX  OCHOB  TI'€HHOI  IHXKEHepii
MIiKpOOPraHi3MiB, TEXHOJOTil MPUTOTYBAHHS TTOKUBHUX
CEepEIOBUIIl, METO/IIB KyJIbTUBYBaHHS, BUPOIIYBaHHS Ta
KOHCTPYIOBAaHHS IPOMHCIIOBHX mITaMiB
MIKpPOOPIaHi3MiB.

3asoanns eusueHHs OUCYUNTIHU

Hananus cryneHTtaM HEOOXIIHHUX 3HAHB, MOB’S3aHHUX 3
BHUBUEHHSM O10TEXHOJOTIYHUX MPHUHIIMIIB, METOMIB 1
MNIAXOAIB  IIOAO  CeJeKUli Ta  KOHCTPYIOBAHHS
IPOMHCIIOBUX IITaMiB MIKpOOpPraHi3MiB, OCHOB TI'€HHOI

1HXeHepli MIKpOOPTaHi3MiB, IIUTaHb BUOOpY
ONTUMAIBHUX YMOB OIOCHMHTE3y Ta BHKOPHCTaHHS
Cy4acHOro OOJIafHaHHSA U1 OJEp)KaHHS  Ccymep-
IPOAYILIEHTIB.

Kopomxuii 3micm oucyunninu

1. Opranizaiiisi reHHOMY IPOKapioT.

2. ABTOHOMHI T€HETHYHI €JI€MEHTH ITPOKapPioT.

3. OCHOBHI TEXHOJIOTiYHI MTPUHOMH PETYJIIAIIT MPOIIECiB
MIKpOOHOTO CHHTE3Y.

4. Metoau4Hi MiAXOIH MO0 CENEKIT MIKpOOPTaHi3MiB.
5. OcHOBHI MeTOoaM Ta NPUHOMH TEHHOI i1HXKeHepii
MIKpOOPTaHi3MiB.

6. Cnocobu  KOHCTpYIOBaHHS  Ta  BBEJAEHHS
pexomOinanTHuX JIHK y KiIiTHHY MIKpOOpraHi3MiB.
Cenex-uis pexomOinantHux monekyn JHK, ekcrpecis
TeHIB y KJIITUHAX MIKPOOPIaHi3MiB.

7. TpaHcreHo3 NpOMHCIOBUX MIKpPOOPraHi3MiB.

Maxkcumanvha Kinoxicms
cmyoenmis, sIKi MOJ#Cymbo
0OHOYACHO HABYAMUCS

15

Moea euknaoauus

YKpalHChKa




Haszea oucyunninu

BE3BIJIXOJIHI TEXHOJIOI'TI ¥
BIOTEXHOJIOI'TI

Cneuianvuicmo

G 21 biotexHouorii Ta Oi0eHEepreTuKa

OceimHill cmyninb

Marictp

OcsimHnvo-npogheciiina npoecpama

«b10TeXHOJIOT1i Ta 010€HEPTEeTUKA)»

Jlexmop (8ionosioanvHuii 3a
HABUATbHO-MEeMOOUUHE
3abe3neyerHHs: OUCYUNIIHU)

byusixk Bacwnb IBanoBu4, 1-p c.-T. HayK, mpodecop
kadeapu 010TeXHOJIOTIT Ta Paai0IoTii

Pexomenoosanuii cemecmp 3
Kinvxicmo kpeoumie €EKTC 6,0
Dopma KoHmpoaio 3aJiK
AyoumopHhi 200unu, y m.u. 48
JIeKYill 16
1a60pamopHUx (NPaKmuyHuXx) 32

3AHAMb

3arajJbHUM ONHKC AUCHHUILIIHHA

Mema eusuenHs Oucyuniinu

OTpuMaHHS TEOPETHYHUX 1 MPAKTUYHUX HABHUKIB Yy
TEXHOJIOTIYHMX  MigXoJaX  JI0  PO3poOKH  Ta
BJIOCKOHAJICHHS BIAMOBIAHUX O10TEXHOJOTIYHUX Ta
IH)KEHEPHHUX PIllICHb COPSMOBAaHHUX HA 3allPOBaKEHHS
MAJIOBIAXOMHUX Ta OE3BIAXOJHUX TEXHOJIOTIH SIK y
CLIbCHKOMY TOCIOJApPCTBI, TaK W B IHIIMX Tamy3sx
HApOJHOTO rOCHOAPCTBA

3asoanns eusueHHs OUCYUNTIHU

[lonsrae B ojep)kaHHI CUCTEMHMX 3HaHb 1 BMiHb Y
cdepi 61oTexHOJOr1i Ta O101HXKEHEPIT 111010 MPUHIUIIB
Ta METOJIB NMPOEKTYBaHHA Ta PO3PaxXyHKY OCHOBHHX
O010TEXHOJOTIYHUX 1 KOHCTPYKLIMHMX  IpOLECiB
NPUKIAAHAX  OlOTEeXHOJOriM,  CHpsSAMOBaHHMX  Ha
3alpOBA/DKEHHS MAaJIOBIIXOJHUX Ta OE3BIIXOMHHUX
TEXHOJIOT1H.

Kopomxuii 3micm oucyunninu

1. YTBOpeHHS Ta HAKOMIMYECHHSI BIIXO/IIB.

2. Cy4acHi acleKTH 111010 CTBOPEHHSI MaJOB1IXOIHUX
Ta 0€3BIIXOIHUX BUPOOHHUIITB.

3. ManoBigxoani Ta O€3BiAXOOHI TEXHOJOrI 3a
BUKOPHUCTAHHSI 010JIOTTYHUX areHTIB.

4, bes3BigxogHi TexHoJorii mog0 O10JIOTiYHOrO
OYHIIEHH CTIYHHUX BOJ.

5. ManoBinxoHi Ta 6€3B1AX0/IHI TEXHOJIOTIT yTHi3aIii
BIIXO/TIB CLTHCHKOT'O TOCTIOIAPCTRA.

6. 3anoOiranHs Ta 3MEHIICHHS HETaTUBHOTO BIUIMBY
BIIXOMIB Ha JOBKUUIA MUIIXOM BUKOPHUCTaHHS
MAaJIOBIIXOIHHUX Ta O€3BIAXOIHUX TEXHOJIOTIH.

Maxcumanvrna xinoxicmo
Ccmyoenmis, sIKi MOJ*Cymbo
OOHOYACHO HABYAMUCS

15

Moea euknaoanus

yKpaiHCbKa




Haszea oucuunninu

HAHOBIOTEXHOJIOI'Ti

Cneyianvuicms

G 21 biotexHosorii Ta 6i0eHepreTrka

Ocsimuii cmynins

Marictp

Oceimuvo-npogheciiina npoepama

«bioTrexHoorii Ta 6i0eHEPTeTHKAY

Jlexmop (8ionogioanvHuii 3a
HABUAILHO-MEMOOUUHE
3abe3neueHns OUCYUNIIHUL)

bynsk Bacuns IBanoBuy, 1-p ¢.-T. HayK, mpodecop
kadeapu 610TEXHOJIOTIT Ta paaioorii

Pexomenoosanuii cemecmp 3
Kinvxicmo kpeoumie €KTC 6,0
Dopma KOHmMpoo 3aJIiK
AyoumopHi 2oounu, y m.u. 48
JIeKyitl 16
1a6OpamopHux (NPaKmuyHux) 32

3AHANb

3arajgbHuH onuc I[I/ICIII/I]'UIiHI/I

Mema eusuenus oucyuniinu

@®opMmyBaHHA y CTYICHTIB YSBJICHHS NP0 pi3HI THUIH
HaHOMaTepialiB, iX XapaKTepPUCTHKH, CIIOCOOM OTPHMaHHSA
Ta aHali3y; BIUIMB HAaHOYACTHHOK Ha MBI OPraHi3MU;
BUKOPHUCTAHHS HaHOMAaTepiaiB 1 HAHOTEXHJIOTIH IS
OloMeIMYHUX Ta AaHATTUYHHX IUIeH; mpodiemu i
MePCIEKTUBH PO3BUTKY HAaHOOI0TEXHOJIOTIM.

3asoanms eusuenus OUCYUNIiHu

- O3HAOMUTU 3 NPUPOAOCID Ta
HaHOMAaTePiaiB;

- 320€3MEUNTH HAyKOBE PO3YMIHHS 3acCTOCYBaHHS
HaHOMaTepiaiB Ta  HAHOTEXHOJOTIH y  MEIUIWHI,
CUIbCBKOMY TOCIOAAPCTBI Ta 30€pe’KeHHI HAaBKOJIUIIHBOTO
CEpeIOBUINA;

- 3a0e3neunTy (OpMyBaHHS HABHKIB Yy pO3B’S3aHHI
CKJIaJTHUX 33/1a4 L1010 pO3pOOKH crIoco0iB MOJIETIOBaHHS Ta
MPAKTUYHOTO BUKOPUCTAHHS O10JIOTIYHUX HAHOCTPYKTYP,
HAHOSBUIIl 1 HAHONPOLECIB B €KCIEepUMEHTaNbHIN Ta
MPAKTUYHINA JiSUIbHOCTI.

BJIaCTUBOCTAMHU

Kopomxkuii smicm oucyunninu

1. Beryn: HaHOO10TEXHOIOTIT — HOBHUM eTan pO3BUTKY
610J10T11; 610MOJIEKYJIH SIK CKJIaJ0Ba HAHOCBITY.
2. HanowacTuHKM 1  HAHOCTPYKTypH: THUIIM Ta

PI3HOBH/IM, BIIACTUBOCTI, CIOCOOM OTPUMAHHS Ta aHAJI3Y.

3. B3aemoniss  HaHOMartepiamiB 3 010JOTIYHUMU
CHUCTEMaMHU: B3a€MO/Iisl HAHOYACTUHOK Ha KIIITUHHOMY DPiBH1
1 Ha piBHI BCbOTO OpPraHi3My; HAHOYACTUHKHU 1 HABKOJHUIIIHE
Cepe/loBHUINE, BIUIMB Ha 3JI0pOB'Sl Ta OIIHKA PHU3HKY;
npobiema 6e3MeYHOCTI HaHOMaTepialliB Ta HAHOTEXHOJIOT 1.
4. BuxopucrtanHs HaHomarepiamiB 1 HaHOTEXHOJIOTIH:
HAHOMEIUI[MHA, HAHOOIOTEXHOJOTis, OIOHAaHOTEXHOJIOTIS,
CLITbCBKE TOCTIOJIAPCTBO, XapuoBa MPOMHUCIIOBICTD, «3€JIECHI»
HaHOTEXHOJIOT11.

S. [Tpo6semMu 1 mepcneKTUBY HAHOO10TEXHOJIOT M.
Maxkcumanvrna Kinbkicmo 15
CcmyoeHmis, sIKi MOXCYmb 0OHOYACHO
HA84amucsl
Moea suxnadanms YKpalHChKa




Hasea oucyunninul
Course title

BIOIH®OPMATHUKA MIKPOOPI'AHI3MIB/
MICROBIAL BIOINFORMATICS

Cneyianvricms/
Specialization

G 21 biotexHouorii Ta OioeHepreTuka/
G 21 Biotechnologies and bioenergetics

Oceimuiii cmynins/
Educational degree

Marictp/ Master's degree

Ocsimuvo-npogecitina
npocpamal

Educational and professional
program

«bioTexHoorii Ta 0ioeHepreTuka»/
“Biotechnologies and bioenergetics”

Jlexmop (8ionosioanvruii 3a
HABUAIbHO-MEMOOUYHE
3abe3neuents oucyuniinu)l
Lecturer (responsible for the
educational and methodological
support of the course)

Manumesa XpuctuHa BomogumupiBHa, kaua. 01071.
HayK, cTapllia BUKJIaJa4yka kadeapu O10TEXHOIOT] Ta
pamiosorii/ Khrystyna Malysheva, PhD in biological
sciences, senior lecturer at the Department of
biotechnology and radiology

Pexomenoosanuii cemecmpl

Recommended semester 3
Kinvxicms kpeoumie EKTC/ 30

Number of ECTS credits '

Dopma konmponiol 3anix/Credit
Form of assessment

Ayoumopni 2oounu, y m.u./ 30

Hours of in-class work, counting:

Jlexyiul Lectures 14
1a60pamopHux (NpaKmuyHux)

sansmol/ 16

Laboratory (practicum) classes

3aranabHuii onuc qucuunaiau/ General course description

Mema eusuenns oucyunninul
Purpose of the course

@dopmyBaHHS Yy  CTYAEHTIB  YABJIEHHA  IIPO
OloiHpopmalliiHy  Teopir0 Ta  METOAu,  SKi
BUKOPUCTOBYIOTHCSI IS CKJIQJaHHS, aHOTYBaHHS 1
aHalli3y TEHOMIB MIKpPOOPraHi3MiB 3 aKIIEHTOM Ha
EBOJIIOLIIMHY TEOpil0 Ta TMOPIBHUIBHUN aHami3
MOCIIJOBHOCTENH MIKPOOHOTO T€HOMY; (PIIIOT€HOMIKY
Ta MeTaboJiYHEe KOHCTPYIOBAHHS MIKPOOPTaHi3MiB;
METOAHU JIOCJ'IiJI)KCHHSI TPAHCKPUIITOMY 1 IMpoTcCoOMYy
MIKpOOPIaHi3MiB Ta iX BUKOPUCTAHHS JUIsl BUPIIICHHS
OioTexHoyoriyanx  3aBaanb/Developing  students'
understanding of bioinformatics theory and methods
used for genome assembly, annotation, and analysis
of microbial genomes, with a focus on evolutionary
theory and comparative analysis of microbial genome
sequences; phylogenomics and metabolic engineering
of microorganisms; methods for studying the
transcriptome and proteome of microorganisms and
their application in solving biotechnological
challenges.




— O3HAUOMUTH 3 IMPpUHOUIIAMHA CCKBCHYBAHHHI,
CKJIQJJaHHs, AHOTYBaHHS 1 TOPIBHSAHHS TEHOMIB
mikpoopranizmis/introduce the principles of
sequencing, assembly, annotation, and comparison
of microbial genomes;

— O3HalOMUTH 3 METOAAMH MOLIYKY O10JOTTYHHX
MIOCJTIIOBHOCTEH y 0a3axX JaHWUX, BUPIBHIOBAHHIM
MOCJIITOBHOCTEN, MOOYJOBOIO (PIIIOTEHETHYHHUX
JIepeB, BUBHAUYCHHIM (PYHKIIIT Ta IPOTHO3yBaHHIM
metabomismy/familiarize students with methods
for searching biological sequences in databases,
sequence alignment, phylogenetic  tree
construction, functional annotation, and metabolic
pathway prediction;

— HONPOACMOHCTPYBATH 3aCTOCYBAHH:A FEHOMIKH Ta
TaKMX CYMDKHHUX 1HCTPYMEHTIB SIK MOIYJIALIHHOI
TCHOMIKH, METareHOMIKH, METalpOTECOMIKH 1
METaTPAaHCKPHUIITOMIKH JJII BUBYCHHS TTOIYJISIIN
MIKpOOpraHi3MiB Ta IX CHUIBHOT, a TaKOX
TCHOMHOTO aHaji3y [ BHPIMICHHS PI3HUX
oioTexHosoriyaux  3asmans/demonstrate  the
application of genomics and related tools such as
population genomics, metagenomics,
metaproteomics, and metatranscriptomics for
studying microbial populations and communities,
as well as genomic analysis for solving various
biotechnological challenges.

3aeoanns eusuenns oucyunainul
Course objectives

1. Beryn: acmekTd TreHOMIKH OakTepiil, BipyciB,
JPIKKIB 1 MIKPOCKOIIIYHUX MilleNliadbHUX IpUOiB
sk 00’exTiB OioTexHoorii/Introduction: aspects of
bacterial, viral, yeast, and microscopic filamentous
fungal genomics as biotechnology objects.

2. CekBeHyBaHHS TeHOMIB MIKpOOpIaHi3MiB:
CTparterii CeKBEHyBaHHS, CTBOPEHHS KOHTHTIB,
CKJIa/IaHHS TeHOMY, aHOTAaIlis TeHOMY,
BUPIBHIOBAHHS nocimoBuoctei/Microbial
genome sequencing: sequencing strategies, contig
assembly, genome assembly, genome annotation,

Kopomxuii 3micm oucyunninul and sequence alignment.

Brief course summary 3. [lopiBHsIbHA reHOMIKa MIKpOOpIaHi3MiB:
KUTBIIEBl Ta JiHIWHI TEHOMH MIKPOOPTaHi3MiB,
Meraria3Mian, peaykoBani reHomu/Comparative
genomics of microorganisms: circular and linear
microbial genomes, megaplasmids, and reduced
genomes.

4. MikpoOHi TOMYJIAIIT 1 yrpynyBaHHS:
TaKCOHOMIYHE 1 (YHKIIOHAJIbHE PI3HOMAHITTS;
METareHOMiKa; 1IeHTU(IKaLig MiKpOOPTaHi3MiB,
SIKi HEMOXJIMBO BUPOIIYBATH 1 KyJIbTUBYBATHU Y
nabopatopaux ymosax/Microbial populations and
communities: taxonomic and functional diversity;




metagenomics; identification of unculturable
microorganisms.

5. @uloreHeTnka 1 (HUIOreHOMIKa MIKPOOpPraHi3MiB:
BCTAHOBJICHHS (b1I0reHeTHYHHUX 3B'SI3KIB;
CEKBEHYBaHHSI 16S pJIHK Tta  iHmUx
KOHCCPBATHBHUX HOCJ'Ii,I[OBHOCTGfI; KJ'IaCTepHI/Iﬁ
aHasli3; MeToau MoO0ynoBU  (IIOT€HETUYHHX
nepes/Phylogenetics and  phylogenomics  of
microorganisms: establishing  phylogenetic
relationships; sequencing of 16S rDNA and other
conserved sequences; cluster analysis; methods for
constructing phylogenetic trees.

6. 'eHOMIKA OAMHOYHHUX KJIITUH SK  cOOci0
OTpUMaHHS MOCJIIIOBHOCTEH reHOMY
MIKpOOpIaHi3MiB 0e3 KYJbTUBYBAHHS:
CEKBEHYBAaHH JAHK OJIVTHOYHUX KJIITHH,
BUKOPUCTaHHS  MIAXOAYy  JUISl  BUPILIEHHS
oiorexHonoriuaux 3asaaHs/Single-cell genomics
as a tool for obtaining microbial genome sequences
without cultivation: single-cell DNA sequencing
and its application in solving biotechnological
challenges.

7. AHani3 MeTaboIIYHUX IUISXIB MIKPOOPTaHI3MiB:
BUSABIICHHA KIIFOHOBUX oco0MBoOCTEHR
MeTaboI13My Ta X BUKOPUCTAHHS JIJIs1 OTPUMAaHHS
BUCOKONIPOAYKTHBHUX  mmtamiB/Analysis of
microbial metabolic pathways: identification of
key metabolic features and their application for
obtaining high-yield strains.

8. TpaHckpUINITOMiKa 1 MPOTEOMiKa MiKPOOPTaHi3MiB:
METOIH OCHIIKEHHS Ta MIpaKTUYHE
Bukopucrtauss/Transcriptomics and proteomics of
microorganisms: research methods and practical
applications.

Maxkcumanvha Kinokicmo
CcmyOenHmis, sIKi MOJ*CYyMb
oO0HouacHo nasuamucsl
Maximum number of students per
course

15

Moea suxnaoanmsl
Language of instruction

VYxpainceka, Auraiiiceka / Ukrainian, English




Haszea oucyunninu

BITHOBJIIOBAJIBHO-BOJHEBA
EHEPTETHKA

Cneyianvnicmo

G 21 BbiorexHoorii Ta 010€HEepPTeTHKA

OcsimHiu cmyninb

Marictp

Ocsimnvo-npogheciiina npoecpama

«b10TeXHOJI0T1i Ta 610€HEPTeTUKAY»

Jlexmop  (8ionosidanvuil  3a
HABYANIbHO-MEMOOUYHE
3abe3neyerHss OUCYUNIiHU)

[lIraneako Oxcana BceBonoaiBHa, MOKTOp O10JI.
HayK, CTapIIui HayK. CHiB po0., TOIEHT Kadeapu
010TEXHOJIOT1i Ta pagioJIorii

Pexomenodosanuii cemecmp

2 xypc, 3 ceMecTp

Kinvxicmo kpeoumie EKTC 3,0
Dopma KOHMPOTIO 3aUTIK
AyoumopHni 2o0unu, y m.u. 30
JNeKyitl 14
1a60pamopHux (MpaKmuyHux) 16

3AHANb

3arajJbHUM ONHKC AUCHHUILIIHHA

Mema eusuenHss Oucyuniinu

dopMyBaHHS KOMILUIEKCY TEOPETUYHUX 3HAHb Ta
MPAKTUYHUX HABUYOK, HEOOXITHUX JIsT PO3POOKHU
Ta BIPOBA/KCHHS 1HHOBALIMHUX O10TE€XHOJIOT1H
BUPOOHUIITBA BOJHIO, 3 YpaxyBaHHAM BHUMOT
EHepreTuyHoi e(EeKTUBHOCTI Ta EKOJIOT14HO1
Oesrekn s 3a0€3MEUYEHHST  €HEePreTHYHOl
Oe3reKku KpaiHu Ta CIPHUSHHS PO3BUTKY 3€JICHO1
C€KOHOMIKH.

3asoanms 6ueuenHs OUCYUNIIHU

— BUBYEHHS  (PyHIaMEHTaJbHUX  ACIEKTIB
BOJHEBOT EHEPreTHUKH 3 METOK e(EeKTUBHOTO
BUKOPUCTAaHHS OIOBOJHIO SIK YHCTOrO Ta

B1THOBJTFOBAJIBHOTO JKEpeJia eHeprii;

— O3HAMOMIJIEHHS 13 CYYaCHUMHU TEXHOJIOTISIMU
BUPOOHMIITBA  BOJHIO 3  BUKOPUCTaHHSIM
BIIHOBJIFOBAHMX JKEpEJ SHeprii Ta TpaJuIliiHuX
MetomiB. OIllHKAa €KOHOMIYHOI HOLILHOCTI Ta
€KOJIOTTYHO1 Oe3mneKn pi3HUX METOIB
BUPOOHUIITBA,

— BUBYCHHS O10JIOT1YHHMX MPOIIECIB BUPOOHHIITBA
BOJIHIO MIKpoopraHizMamu. AHami3 (pakTopis, 110
BIUIMBAIOTh HAa 010CHHTE3 BOIHIO.

— O3HAWMOMJICHHS 3 TEXHOJIOTISIMH BHUPOOHHIITBA
O10BOJIHIO, BKJIFOUAIOYM OOJIaJHAHHS, O10JIOT1YHI
MpOLIECH Ta ONTUMI3AIII0 YMOB KyJIbTHUBYBaHHS
MIKpOOPTaHi3MiB;

—  BHMBYEHHA  MOJEKYJSIPHHUX  MEXaHi3MiB
OlocMHTE3y BOJHIO, IO Iepeadadyae aHali3 SK
bepMEHTHUX CHCTEM, TaK 1 PEryIsITOPHUX
MIPOIIECIB;




— O3HAWOMJICHHA 3 MeETOoJaMHu 30epiraHHs Ta
TPaHCIIOPTYBaHHS BOJIHIO, BKJIFOYAIOYH
1HHOBAIIIMHI PIIIICHHS;

— aHaJIi3 MOTEHIlaTy PI3HUX BUIIB CUPOBHHH IS
BUPOOHUIITBA €KOJOTIYHO YUCTOro O10BOJHIO Ta
OITiHKA 1X €()eKTHUBHOCTI.

Kopomxuii 3micm oucyunninu

1. Ornsg  CBITOBUX TEHJEHIIM  PO3BUTKY
BOJIHEBOi eHepreTuku. IlepcrieKTuBH PO3BUTKY
BOJIHEBOi eHepreTuku B Ykpaini. [lepeBaru Tta
HEIOJIIKHA BUKOPUCTAHHS O1BOJIHIO SIK
SHEPTreTUYHOTO JKEpea.

2. ®i3UKO0-XiMIYHI ~ OCHOBH  BUPOOHHUIITBA
BOJHIO: TporiecH Tnapoda3Hoi KoHBepcii Ta
TEPMOXIMIYHI LIUKJIH.

3. EnextpoximMiyHi Ta GOTOXiIMIUHI MPOLIECH B
BUPOOHUIITBI  BOAHIO: poib Olomacu Ta
C€HEProaKyMYyJISITOPIB.

4. BiojoriuyHi METOU OJep KaHHs BOIHIO: BiJ
BojiopocTeit 10 Oaktepiit. [lopiBHSIBLHUYN aHaMI3
pi3HHUX O10JIOTTYHUX MPOIECIB.

5. En3umarnuni OCHOBH 010BOHEBOTO
BUPOOHUIITBA.

6. bioBoaeHB ISl EHEPTETUKHN: BUKOPUCTAHHS
CBITJIOBHX Ta TEMHOBHUX PEAKIIIi.

/. MikpoOHMII DanMBHUN  €JIEMEHT Ui
oJiep>KaHHs 010BOJIHIO.

8. Cucremu 30epiranHs Ta TpaHCHIOPTYBaHHS

BOJIHIO.
Maxcumanvna KinbKicmo 25
CmyO0eHmis, sIKi MOJ#CYymb
0OHOYACHO HABYAMUCS
Mosa suxnaoannus YKpalHCbKa




Haszea oucyunninu

BUPOILIYBAHHA BIOEHEPI'ETUYHUX
KYJIBTYP

Cneyianvnicmo

G 21 BioTtexHouiorii Ta Gi0eHEpreTHKA

OcsimHiu cmyninb

Marictp

OcsimHnvo-npogheciiina npoecpama

«b10TeXHOJI0T11 Ta 010€HEPTEeTUKA)»

Jlexmop (8ionosioanvHuii 3a
HABUAIbHO-MEMOOUUHE
3abe3neyerHs: OUCYUNIIHU)

I'puByn Teomop MukonaiioBuy, kaHj. 0ioJ. Hayk.,
TOLEHT Kadeapu 610TEXHOJIOTI Ta paIi0aorii

Pexomenoosanuii cemecmp 2
Kinvxicmo kpeoumie €EKTC 3,0
Dopma KOHMPOIO 3aUTIK
AyoumopHni 2oounu, y m.u. 30
JleKyitl 14
1a60pamopHux (npaKmuyHux) 16

3AHANb

3arajJpbHUH ONMUC TUCIUILIIHNA

Mema eusuenHs Oucyuniinu

OBOJIONIHHS ~ KOMIUIEKCOM 3HaHb Ta  yMiHb
HEOOX1THUX JUISI PO3POOKH €PEKTUBHUX TEXHOJOT1M
BUPOIIYBaHHS  OIOGHEPTeTUYHUX  KYJIbTYyp 1
nepepoOKku 010CHPOBHHHU HA MAJIMBO.

3as0anns eusuenms OUCYUNIIHU

OBOJIONIHHS ~ 3aralbHUMU  KOMIIETEHTHOCTSIMU:
3/IaTHICTh TMPOBOJUTH TOCIHIHKEHHSI; 3JIaTHICTh 0
MMCBMOBOI Ta yCHOI KOMYHIKaIlli yKpaiHChKOIO Ta
1HO3eMHOI0 MOBOIO Ha PpiBHI mpodeciiHoro i
MoOyTOBOTO CIUIKYBaHHHS; YMIHHS OyTH KPUTUUHUM
Ta CAMOKPUTUYHHUM TIPH aHaTi31 PaKTOpiB, Ki MAIOTh

MO3UTUBHUMA YW  HETaTUTBHUW  BIUIUB  HA
KOMYHIKaIIIO. [Tepenbauae OBOJIOJIIHHS
TEXHOJIOT1IMHU BHUPOIILYBaHHS Oiomacu

BHUCOKOTPOAYKTHBHUX O10€HEPTETUUHUX KYJIBTYp Ta
nepepoOKH ii Ha 010MaJIMBO.

Kopomxuii 3micm oucyunninu

1. Texnomnoris BHUPOILYBaHHs €HEPreTUYHUX
TUTAHTAIl JepPEeBHUX POCIIHH.

2. TexHonoris BHUPOIIYBAHHS MICKAHTYCY
TIraHTChKOTO.

3. TexHOMOTis1 BUPOIyBaHHS I[yKPOBOTO COPTO.

4. Texnomnoris BUPOIILYBaHHS npoca
IPYTONOAIOHOTO.

5. TexHomOT1s1 BUPOIIYBaHHS €HEPTETUIHUX
KyJbTYp Ha MapriHaJbHUX 3€MJISIX Y CTETOBIN 30H1

YKpaiHu.
Maxcumanvha kinbkicms cmyoen- | 15
mie, Ki MOHCYMb 0OHOYACHO
Hasuamucst
Moesa surxnaoanns YKpalHCbKa




Haszea oucyunninu

MIXKHAPOJIHUN MAPKETUHI

Cneyianvhicmo

G 21 biotexHosorii Ta 6ioeHepreTrka

Ocsimniii cmyninw

Marictp

Ocsimuvbo-npogeciiina npoepama

«bioTexHoorii Ta 0i0EHEPreTHKA

Jlexmop (8ionosioanvruil 3a HA8YAILHO-
MemoouyHe 3a0e3neyenHs: OUCYUNIIHU)

I'pumax Amta BomoaumupiBHa, K.€.H., TOIEHT
Kadeapu MapKeTHHTY

Cemecmp 2
Kinokicmo kpeoumie €EKTC 3
Dopma KOHMPOIO 3aJTiK
AyoumopHni eo0unu, y m.u. 30

- JeKyiul 14

- nabopamopHux (npaxmuynux) 3ansimes | 16

3arajJbLHUM ONMUC TMCIUILIIHA

Mema eusuenns oucyuniinu

Mertoro  BuUBYEHHS Kypcy «MiKHapoaHU
MapKeTUHT» €  OBOJIOJMIHHSA  CTYJCHTaMH
CyYaCHUMHU  meopemuyHuMy  3HAHHAMU 3

MDKHApPOJHOTO MAapKETHUHTY 1 (GOpMYyBaHHS y HUX
HABUKIB IPAKTUYHOIO 1X BHKOPHUCTAHHSI B
MIKHApPO/THIH MapKETHHTOBIN ISLIIBHOCTI
M1 ITPUEMCTBA.

3asoanns eusuerHs OuCyuniiHu

OCHOBHHMM 3aBJIaHHSIM € BUBYEHHS CYTHOCTI H
dbopM MDKHApPOJHOTO MApPKETUHTY, METO/IB
JIOCTIKEHHS €KOHOMIYHOTO, COIlaJILHO-
KYJIbTYpPHOT'O, ITOJIITUKO-IIPABOBOTO CEPEIOBUILA
MDKHApOAHOI ~ MapKEeTHHTOBOi  HisUTBHOCTI;
3aCBOEHHS METOAMYHMX 3acajl MpPOBEIEHHS
MDKHApOJHMX MAapKETHHTOBHUX  JIOCIIIJKEHb,
CerMeHTallii CBITOBOI'O pUHKY 1 BUOOPY IIIOBUX
PHUHKIB, OOTpYHTYBaHHS MoJesel Buxoay ipm
Ha 3apyOikKHI pUHKH, popMyBaHHS €(PEeKTUBHOTO
M1KHAPOIHOTO MAPKETHHIOBOTO KOMILIEKCY

Kopomxkuiti smicm oucyunninu

1. Mi>xkHapoHUY MapKETHHT: 3arallbHUM OTJISI.
2. Oco0IMBOCTI MIXXHAPOTHOTO MAPKETUHTOBOTO
CepeloBUILA.

3. MixHapoaHI MapKEeTHHTOBI JOCIIKSHHS.
CermMeHTallist CBITOBOI'O pUHKY.

4. BuOip 3aKopJJOHHUX pUHKIB. MoJeni BUxoay
HiANPHEMCTBA HA 30BHIIIHIN PUHOK.

5. Tomapua momiTHKa Yy MDKHapOAHOMY
MapKETUHTY.

6. MixkHapOTHI KaHATU PO3IOJILTY.

7. Mi>xHapo1HI MapKETHHIOB1 KOMYHIKallii.

8. Mi>kxHapo/1Ha IiHOBA IMOJIITHKA.

MaxcumanvHna KinbKicmes cmyoenmis, aKi
MO2HCYMb 0OOHOUACHO HABYAMUCS

10-15

Moea suxknadanns

YKpaiHCbKa




Haszea oucyunninu

TEXHOJIOI'ISA BUPOBHUMIITBA BIOITAJIUB

Cneuianvuicmo

G 21 biorexHoJoTii Ta 0i0€HEPreTHKa

OcsimHuiu cmyninb

Marictp

OcsimHuvo-npoghecitina
npozpama

«biorexHororii Ta 6ioeHepreTHKa)

Jlexmop (8ionosioanvruii 3a
HABYANbHO-MEMOOUYHe
3a0e3neueHus OUCYUNIIHUL)

[ltanenxko Okcana BceBosnoniBHa, aA-p. 010J1. HAyK, JOICHT
kadenpu 010TEXHOJIOTIT Ta PaioNIoTii

Pexomendosanuii cemecmp 2
Kinoxicme kpeoumie EKTC 3,0
Dopma KOHMPOIO 3aITiK
AyoumopHhi 2o0unu, y m.u. 30
JeKyiil 14
1ab60pamopHux (NpaKmuyHux) 16

3AHANMb

3araJbHHUH ONKC TUCHHUILTIHA

Mema eusuenns oucyuniinu

3acBoeHHs  3700yBayaMHM ~ OCHOBHMX  IOHATH IO
010KOHBEpCil0 OpraHiyHUX PEYOBHH B PIAKE Ta ra30mojioHe
MAJIMBO 3 METOIO BUPILIEHHS €HEPTeTHYHOT MPOOIeMH.

3asoannsn eusueHHsH OUCYUNTTHU

Hanannast GpyHgamMeHTanpHUX 3HAHB MPO BHUIW OIOTAIMB Ta
MPOIIeCH X BUPOOHMIITBA, BKIIOYAIOYH PiJIKI Ta ra30mo aioHi
OlonayuBHI Marepiajd; PO3BUTOK MPAKTUYHUX HABUYOK 3
TEXHOJIOT1YHHX IPOIIECiB 010KOHBEPCii OPraHIYHUX PEYOBHH
y MaJIUBO, 30KpeMa O10XIMIYHHX Ta TEPMOXIMIYHUX METO/IIB;
BHUBUYEHHS 00J1aIHAHHA Ta IHQPACTPYKTYpH, HEOOX1THUX TS
e(heKTUBHOTO BUPOOHUIITBA O10TIAIMB; OI[IHKA EKOHOMIYHUX
Ta EKOJIOTIYHHUX AacCTeKTiB BHPOOHUIITBA 1 BUKOPUCTAHHS
OlomayiiB, a TaKOXX PO3YyMIHHSA pPEryasTOpHOiI Oa3u Ta
MpaBOBUX HOpPM; (OPMYBaHHS 3JaTHOCTI 3aCTOCOBYBAaTH
HaOyTl 3HAHHS Y BHpIIICHHI 3aBJaHb O10€HEPTreTUUYHUX
CHCTEM arpapHoro BUpOOHHUIITBA.

Kopomxkuii 3smicm oucyunninu

1. Enepreruyna Ta npoioBoJjibya 0e3rnexa YKpaiHu Ta CBITY.
OcHoBHI Buau OiomanuB (6ioeraHon, Oloau3enb, Oioras).
[lepeBaru Ta BUKJIMKY BUKOPUCTaHHS O10T1aIMB.

2. Pecypcu aiis BupoOHUIITBA Oi0TMAIHB.

3. Texnosorii  BUpOOHMIITBA  piAKUX  OlomayuB.
bioTexHoOris 0ep>KaHHS CIIUPTIB.

4. OcHOBUM BHUPOOHHUITBA 1 BHUKOPHCTAHHS JIU3EJIBHOTO
6ionanusa.

5. OcHoBM Tmpolecy MTipoJi3y POCIWHHOI OiloMacH.
Bukopucranss niponiznoi onii. [lepcnexTiBr BUpoOHUIITBA
Ta CIOXHUBAaHHS 010IM3EIbHOIO MAJINBA.

6. TexHonorii BHPOOHHUITBAa Ta30MOMIOHMX OlOMAJMB.
Anaepobne  30pomKyBaHHs s Oiorasy.  OcCHOBH
BUPOOHMIITBA 1 BUKOPUCTaHHSI T€HEPATOPHOTO rasy.

7. OcHOBM BHpPOOHMIITBA TBEpAUX OIlONAINUB 3 POCIUHHOL
CHUPOBHHH C.-T. TOXO/KEHHS.

8. EdpexTrBHICTH BUPOOHUIITBA Ta CIIOXKUBAHHS OloManuBa Ta
1HHOBAIlII{H1 HAIPSIMKH HOTO PO3BUTKY.

Maxcumanvra KinoKicmo 15
CMYOeHmi8, sKi MONCYMb

OOHOYACHO HABYAMUCA

Moea suxknadanms yKpalHCbKa




Haszea oucyunninu

MIKPOBIOJIOI'ISA BIOT'A3Y I BIOETAHOJIY

Cneuyianvuicmo

162 bioTrexHosorii Ta 6101HXEHEPis

OceimHill cmyninb

Marictp

Ocsimuvo-npogpecitina
npozpama

«bioTexHomorii Ta 6i10€HepreTHKA»

Jlexmop (8ionosioanvHuii 3a
HABYAbHO-MEMOOUUHe
3abe3neuenHss OUCYUNIIHU)

Cemantok Bomogumup IBanoBud4, k. 01071. HayK, AOLEHT
Kadeapu MiKpoO10JI0Tii Ta BIpyCoJIoTii

Pexomenoosanuii cemecmp 2
Kinvxicmo kpeoumie EKTC 3,0
Dopma KOHMPOJIO 3aUTIK
AyoumopHni 2oounu, y m.u. 30
JleKyitl 14
1a60pamopHux (npaKmuyHux) 16

3AHANb

3arajJbHUH ONMUC TUCIHUILIIHHA

Mema eusuenns oucyuniinu

Po3ymiHHs Ta onTuMi3alist MIKpoO10JIOTTYHHUX MPOLIECIB
i e(peKTUBHOTO BUPOOHHUIITBA Oiora3y 1 610€TaHoIy 3
BiJIHOBJIFOBAaHUX PECYPCIB

3ae0anms eusuenHsH
OuUCYunIiny

[Tonsarae y HaOyTTI1 3HaHL Ta HABHYOK JIUIS TOCII1KCHHS,
KEepyBaHHSI Ta YJOCKOHAJICHHS MIKPOOIOJOTITYHHX
IPOIIECiB, IO JeKaTh B OCHOBI BUPOOHHUIITBA Oiorasy i
OloeTaHoIy.

Kopomxuii 3micm oucyunninu

1. Beryn 1o mikpoOiosnorii 6ionanuBsa.

2. MetabomiuHi OUISIXM Ta iX pOJIb Y BUPOOHUIITBI
Olomanusa.

3. Mikpooprasi3zmu, 1110 IpoAYKYIOTh 0ioras.

4. TexHonorii BUpoOHHUILITBA Giorasy.

5. CupoBuHa st BUpoOHHUIITBA Oiorasy.

6. Mikpooprani3zmu, 1110 IpOAYKYIOTh 010€TaHOI.

7. TexHosorii BUpOOHUIITBA 010€TaHOITY .

8. CupoBuHa 1151 BUpOOHHUIITBA G10€TAHOIMY.

9. TocrrpaHcnsamiiiai  Momudikamii Ta perysiis
MeTaboIi3My.

10. Metonu aHamizy Ta KOHTPOJIO  TPOIECIB
BUTOTOBJIEHHS 0iorasy i 0ioeTaHoiy.

11. ExosoriyHi acnekTy BUPOOHUIITBA OiomanuBa.

12. lepcnekTUBH PO3BUTKY OloMaIuBa.

Maxcumanvra Kintbkicmeo 15
cmyoenmis, sIKi MOJ#Cymbo

OOHOYACHO HABYAMUCS

Moea euknaoauus YKpalHCbKa




Haszea oucyunninu

MAPKETHUHI" BIIHOCHUH

CneyianvHicmo

G 21 biorexHosnorii Ta 6i0eHEepreTuKa

OceimHiti cmyninw

Marictp

Ocsimuvo-npogheciiina npoepama

«bioTexHomorii Ta 6i0eHepreTHKa

Jlexmop (8ionogioanvHuti 3a HA84AILHO-
Memoouyne 3abe3nederns OUCYUNIinuL)

I'pumak Amna BonogumupiBHa, K.€.H.,
JOLEHT Kadeapu MapKEeTHHTY

Cemecmp 2
Kinoxicms kpeoumie €EKTC 3
Dopma KOHMPOJIIO 3aUTiK
Ayoumopmni 2oounu, y m.u. 30

- neKyiul 14

- 1aO0pamopHux 16

(npakmu4Hux) 3aHsamo

3arajJbHUH ONMUC AUCHUILIIHA

Mema susuenns oucyuniinu

Merta BUBYEHHS Kypcy — (popMyBaHHS y
CTYJICHTIB Cy4aCHOTO  HayKOBOIO
CBITOTJISITy Ta CUCTEMH CIELiaTbHUX
3HaHb y cepl MAPKETUHTY BITHOCHUH.

3asoamnms 6ueueHHs OUCYUNTTHU

dopMyBaHHA Ta 3aCBO€EHHSA
3100yBaYaMH BHIIOi OCBITH HaBUYOK
BUPIIIEHHS TPOOJIEM B Tally31 OOy I0BU
e(EeKTUBHOI CHCTEMH B3aEMOJII Ha
1ITPUEMCTBI.

Kopomxuu 3micm oucyuniinu

1. Teopernuni OCHOBM KOHIICMIIil
MapKETUHTY BIJHOCHH.

2. BHyTpilIHIi MapKETHHT.

3. CyTHICTH YIpaBIiHCHKUX BITHOCHH B
oprasi3ariii.

4. Bignocunu «Ciry00Bellb - KIIIEHTY.
S. Oco0nuBocCTI MIEPErOBOPHOTO
poLecy.

6. Bignocuun «Kommanis - Kiiea.

7. BrpoBakenns MApKETUHTY

BIJIHOCHH Ha IiAIPHUEMCTBI.

Maxcumanvua Kinbkicmo
CMYOeHmi8, SKi MONCYMb 0OHOUACHO
Hasuyamucs

10-15

Moea suxknaoanns

YKpaiHChbKa




Haszea oucyunninu

KOMYHIKAIIL Y TPO®ECIHHIN
JISIIBHOCTI

Cneyianvuicmo

G 21 biotexHoJorii Ta 610eHepreTHKA

Ocsimuiti cmynins

Marictp

OcsimHubo-npoghecitina npoepama

«bioTexHoorii Ta 610€HEePreTHKA

Jlexmop (8ionosioanvHuil 3a HAB4ANbLHO-
Memoouyne 3abe3nedeHns OUCYUNIiHU)

3aBepyxa O.4l., K.ICUXOI.HAYK

Kinvxicms kpeoumie EKTC 3,0
Dopma KOHMPOJIO 3anik
Ayoumopni eoounu, y m.u. 30

- Jekyiu 10

- 1ab0pamopHux 20

(Mpakxmu4nux) 3aHsamo

3araJbHUN ONMKUC JUCHUILTIHA

Mema eusuenns oucyuninu

MeTo10 HaBYaJIbHOI JUCILIUIIIIHY €
OBOJIO/IIHHS CYyYaCHUMU TEOPETUUYHUMU
ySIBIICHHSIMU Ta TPAKTUIYHUMU
JOCSITHEHHSIMU B TipodeciiiHoMy Ta
M1>)KOCOOMCTICHOMY CITUIKYBaHHI.

3as0anns eueuenHs OUCYUNIiHU

OcHOBHI 3aBIaHHA HaBYAJILHOI
MUCIHUIUIIHA TaKi:

- 3aCBOEHHS 3HAHb 3 OCHOB IICHXOJIOT1I

KOMYHIKaIIiif;
- OBOJIOAIHHS MPAKTUYHUMU BMIHHSIMU
1010 MI)KOCOOUCTICHUX Ta

npodeCcifHIX KOMYyHIKaIlii;
- (opMmyBaHHS BIJTMOBIIHOI CTpaTerii
PO3BUTKY MI>KOCOOHMCTICHOI
KOMYHIKaTUBHOT TOBEIHKH.

Kopomxuui smicm oucyuniinu

1. [TonsiTTs cninkyBanHs. Crnenudika
CHUIKYBaHHS OCOOMCTOCTI B IpyTi.

2. CniikyBaHHS SIK KOMYHIKaTUBHUN
nporiec. [leprienTuBHa Ta iHTEpaKTUBHA
CTOPOHHM CHIJIKYBAaHHS.

3. IligrotoBka Ta  BUIOJIOILIEHHS
npodeciiiHoT TPOMOBH.

4. MixocoOucricHe npodeciiine
CHJIKYyBaHHS.

5. KoHuikTH1 KOMyHiKalii B
npodeciiiniii chepi.

Maxkcumanvua KintbKicms cmyoeHmie, sKi
MOJHCYMb 0OHOUACHO HABYAMUCS]

15

Moesa suknaoanms

YKpalHCbKa




Haszea oucuunninu

AI'PAPHE ITPABO

Cneyianvnicmo

162 biotexHoJorii Ta 0101HXKEHePis

OcsimHiu cmyninb

bakanasp

Ocsimubo-npogecitina npoecpama

«bioTexHo0ri1i Ta 6101HKEHEPISD

Jlexmop  (8ionosioanvHuil  3a
HABYANIbHO-MEMOOUYHE
3abe3neyerHHss OUCYUNIiHU)

FOnis KoBepko, kaHAMAAaT €KOHOMIYHUX HayK,
JIOTICHT, B.O. 3aBiyBaua Kadeapu mpasa

Pexomenoosanuii cemecmp 6
Kinokicmo kpeoumie EKTC 3,0
Dopma KoHmpoo 3aUTiK
Ayoumopni 200unu, y m.u. 48
JIeKYill 12
1a60pamopHux (NpaKmuyHux) 36

3AHANb

3arajJbHUH ONMUC AUCHUTILIIHA

Mema éusuenms oucyuniinu

O3zHailoMJieHHs1 3100yBadiB BHILOI OCBITH 3
OCHOBOITOJIOKHUMH 3acCaJjaMd arpapHoro Ipasa
Ta arpapHOIo 3aKOHOJIaBCTBA.

3asoarnns eusuenms OUCYUNTIHU

3acBO€HHS 3/100yBa4aMM BUIIIOT OCBITH OCHOBHHX
KaTeropii Ta 1HCTUTYTIB arpapHoro Ipasa,
BHUBYCHHSI 3aKOHO/IABCTBA y cepi BUpOOHUUOI Ta
MOB’SI3aHOI 3  HEK  CLILCHKOIOCIOJIAPCHhKOT
JTISUIBHOCT1  TMiJI 4Yac BUKOPUCTAHHS 3eMelb
CLICHKOTOCTIOAPCHKOTO pU3HAYCHHS
cy0’ekTaMM  arpapHOro  TOCIOAApIOBaHHS,
dbopmyBaHHs HaBUKIB 3aCTOCYBAHHA
3aKOHOJAaBCTBA HAa MPAKTHIII.

Kopomxuii 3micm oucyunninu

Tema 1. Arpapse npaBo sik raixy3b Ipasa

Tema 2. Jlep:xaBHa arpapHa MoiiTHKa

Tema 3. IIpaBoBe 3a0e3neueHHs MPOJIOBOJIBUOT
oe3nexu

Tema 4. IlpaBoBe craHoBullEe (HepMepChHKUX

roCIofapcTB
Tema 5. [IlpaBoBuii cratyc  0coOOHCTHUX
CEJISTHCBKHX T'OCIIOAAapCTB

Tema 6. IIpaBoBe CTaHOBHUILIE
CUIBCHKOTOCTIOAAPCHKOTO KOOTIEPATUBRY

Tema 7. [IlpaBoBe craHOBUILE arpapHoOi

XOJIAUHTOBOI KOMITaH11
Tema 8. IlpaBoBe perynoBaHHS BUPOOHUYO-
roCroAapchkoi AISUIBHOCTI CyO’€KTIB arpapHOro

BUPOOHUIITBA
Tema 9. IlpaBoBe peryJilOBaHHA CTaJIOrO
PO3BUTKY CUTBCHKUX TEPUTOPIN

Maxcumanvha Kinvkicmo | 25

cmyoenmis, AKIL MODIICYMb

00HOYACHO HABYAMUCS

Moea suxknaoarus

YKpalHChbKa




HasBa gucumiuniau

OCHOBM KPUTUYHOT O
MUCJIEHHA

CroeniajbpHICTh

G 21 biorexHoJorii Ta 610eHepreTHKa

OcBiTHIi CTYIIHB

Marictp

OcaitHBO-TIpO(eciiiHa mporpama

«bioTexHoorii Ta 610€HepreTUKa

JlexTop (BiMOBITAIBHUI 32
HaBYaJIbHO-METOIUYHE
3a0€3MeUCHHS] TUCIUILTIHN )

Oripko O.B., nomeHt

Cemectp 3
Kinpkicts kpeautiB EKTC 3
dopma KOHTPOJIIO 3aitik
AyIuTOpHI TOJIMHHU, Y T.4. 48

- JIeKIIN 32

- J1abopaTOpHUX 16

(IpaKTUYHUX) 3aHSTh

3arajJbHun

OIMHUC TUCIHHUILIIHA

Merta BUBYEHHS TUCLUILIIHA

CdopmyBaT  31aTHICTH
iHOpMAIIHHUMU ~ TIOTOKAMH,
3MIMCHIOIOYH 1X aHaIi3 Ta B110Ip

mparoBaTd 3
MOCTIHHO

3aBgaHHs BUBUYEHHS UCLIMIUIIHA

HaBuntn  aHamizyBatv,  MOpPIBHIOBATH,
CUHTE3yBaTH, OLIHIOBAaTH 1H(pOpMaIio 3
OyIb-sKHX JpKepesd; cOpMyBaTH 3/1aTHICTb
O0auntu MpoOJIEeMU HEOOTPYHTOBAHOCTI YU
HEMOBHOTH 1H(OpMaIlli; BUCYBAaTU TIMOTE3H
Ta OIIHIOBAaTH AaJbTEPHATUBU, POOUTH
CBIIOMUHN BHOIp, MpUHAMATH pIIMIEHHS Ta

OOIPYHTOBYBATH HOTO.

KopoTkuii 3MiCT TUCHUTUTIHA

1. KputuuHe MuUCIEHHA $SK CKJIaJo0Ba
PO3YMOBOI JISIIBHOCTI.
2. Kputuune wMucneHHs: crTparerii Ta

poIeAypH, CBOOOAA 1 HEOOXIIHICTb.

3. ba3zoBa TexHIKa PO3BUTKY KPUTHYHOTO
MHCIICHHS.

4. CHiBBIIHOIIIEHHS IMOBCSKJICHHOTIO,
($haxoBOT0 Ta KPUTUIHOTO MUCJICHHS.

5. VYcmimmua misyeHICTR: [Q, emormiiiHuMi
IHTEJIEKT, MUCJICHHS, PO3yM, JOBipa.

6. Ilipamiga noriynux piBHIB PobGepra

HinTca.
MakcuMalibHa KIJIbKICTh CTYJICHTIB, 30
SIKi MOJKYTh OJTHOYACHO HaBYATHCS
MoBa BUKJIaJaHHS YKpaiHceka




