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1. Onuc HaBYAJBHOI JMCHHUILTIHA

XapakTeprucTuKka HaB4aJIbHOT
. l'any3p 3HaHb, HaNPsSIM .
HaiimenyBanHs AL > Hatip AACTHTUTIHA
) M1JrOTOBKH, OCBITHBO-
MOKA3HUKIB e
kBaiikaliiHui piBeHb AenHa ¢popma | 3a04uHa Gopma
HABYAHHA HABYAHHA
l"any3p 3HaHb
09 Biosorist
ukn mpodeciifHOl MiATOTOBKH
Kinbkicts kpeauriB — 5,0 000B’A3KOBOT0 HABYAJILHOTO
KOMIIOHEHTa
Monymis — 3,0 Pix migrorosxku:
3MiCTOBUX MOTYyIiB — 4 4 -i 4 -i
InuBinyansHe
HayKOBO-IOCITiTHE CoenianbHICTh
3apnanHsa __ Ilinroroska (mpodeciiine C
— eMecT
npe3eHTauniii 3a rTeMaMu CIpSIMYBaHHS): P
3MiCTOBHX MOJY.IiB 091 «bioJorist Ta 6ioximist)»
3aranbHa KUIBKICTb 7 - 7-W
roguH — 150 rox
Jlekmil
30 rox. 6 ron.
[pakTnuni
30 roa. 6 ron.
THXKHEBUX TOIUH .
oA JlabopaTopni
Uit IeHHO1 popmu . e o,
OcBIiTHBO-KBaNIpiKaIHHUN
HaBYaHHS: .
piBEHB:
ayTUTOPHUX - 2 TOJ . .
VI 0akaJaBpCbKHH Camocriiina po6ora
CaMOoCTIHOT poOOTH
cryzienta -50 rox 90 rox. 138 roa.
B Tomy umcii:
InauBinyanbHi 3aB1aHHsA
Bun KoHTpOIO: eK3aMeH

[Tpumitka. CiBBIIHOIIEHHS ~ KITBKOCTI  TOAMH  ayOUTOPHUX  3aHATh  JIO CAMOCTIMHOI
1 iIHAMBIAYaIbHOI POOOTH CTAHOBUTH:

1utst neHHoi popmu HaBuaHHs — 60 / 90 1 60 / 90

Juis 3a04HOi hopmu HaBuaHHs — 12 /1381 12/9



2. MeTa Ta 3aBJaHHSA HABYAJLHOI JUCIUILIIHA

Hapuanpna jgucnumiiHa «bioTexHonoris» — 1€ 00JIacTh HayKOBHX
JIOCITI)KEHb, B OCHOBI SIKMX JIC)KUTh NIEPEHECEHHS OJIMHUIIL CMIaJKOBOCTI (T€HIB) 3
OJIHOTO OpraHi3My B IHIIMHA, 3IHCHIOBaHMN MeETOJaMU T'€HHOI 1HXKEeHepil
(texnomorii pekomb6inanTHux JIHK). B OigbmocTi BUMagkiB METOK TaKOTO
MIEPEHOCY € CTBOPEHHSI HOBOT'O MPOJIYKTY a00 OTPUMAHHS BXKE B1JIOMOTO MPOYKTY
B MPOMUCIOBUX MacmiTabax. 3HAUYHY YAaCTUHY O1OTEXHOJIOTIYHHMX JOCIIIKEHb
3aliMaloTh MPOIECH OpPOMIHHA 3 BUKOPUCTAHHSM 6aKTep1H JPIKIKIB, TUTICHSIBHX
rpubiB, BOJAOPOCTEH, a TAKOX KYJIbTYp KJIITHH TBApWH 1 POCIUH, METa0OII3M 1
OIOCHMHTETUYHI MOJIMBOCTI SIKUX 3a0€3MedyloTh BHPOOJICHHS CHerudigHux
PEYOBHH.

HaBuanbna nuctumutina «bioTexHomoris» nependadyae BUBYCHHS HAYKH PO
TEHETUYHY MOJM(IKALII0 OpraHi3MiB, sIKa TPAJULINHO € OJHIEI 13 CKJIAJ0BHX
JUCIUIUIIH TPU MiJATOTOBII cy4acHUX (paxiBIiB y ramysi 6iojorii. biorexHonorito
MOXHa BH3HAUUTHU SIK BYEHHS MPO OCHOBHI OIOTEXHOJIOTIUHI MPOIECH, IO
BUKOPUCTOBYIOTHCS [IJIi OTPUMAHHS PI3HUX O10JIOTTYHO-aKTHUBHUX CHOJYK, PO
OPUHIIMIN Ta METOJU KOHCTPYIOBaHHS 00’ €KTIB O10TEXHOJIOT1i, MPO KOHIIEHINT
MOJICKYJISIpHOI ~ OloTexHoyiorii 1 mertomoiorii  pexkomOiHantHuUX  JIHK,
TeHHOIH)KEHEpPHI METOJM, MPO OCHOBHI 3aKOHOMIPHOCTI T€HETUYHUX IMPOIIECIB
TPAaHCTE€HHUX OPTaHi3MIB POCJIMH, TBAPUH Ta MIKPOOPraHi3MiB, T€HHY Teparito, a
TAaKOX PO3YMIHHS 3HAUEHHS O10TEXHOJIOTIYHUX JOCATHEHb B PO3BUTKY CY4YaCHOI
HAyKHU Ta IPOMHUCIOBOCTI.

MeTa BUKIAJaHHS KypCcy - JaTH 3HAHHSA CTyJIEGHTaM TIpO OCHOBHI
O10TEXHOJIOT1YHI TPOLECH, [0 BHUKOPUCTOBYIOTHCA MJII OTPUMAHHA PI3HUX
010JT0TIYHO-aKTUBHUX CIIOJIYK, TIPO MPUHITUIIN Ta METOIN KOHCTPYIOBAHHS 00'€KTIB
010TeXHOJIOT1I, TPO KOHIIEMIIi MOJEKYJIIpHOT OIOTEXHOJOTIi 1 MEeTOMOJIOTIl
pexomOinanTHuX JIHK, reHHoiHmkeHepHI METOAM SIK 0a3uC NIt PO3KPUTTS 3MICTY
SIBUIII CTIAJIKOBOCTI Ta MIHJIMBOCTI OpraHi3MiB MPOKapioT Ta €yKapioT, PO OCHOBHI
3aKOHOMIPHOCTI T€HETUYHUX IPOIIECIB TPAHCTEHHUX OpPraHi3MiB POCIHH, TBApUH
Ta MIKpOOpraHi3MiB, TEHHY Tepamilo, a TaKoX PpPO3YMIHHS 3HAYCHHS
010TEXHOJIOTTYHUX JOCATHEHb B PO3BUTKY CY4acHOI HAyKH Ta MMPOMHCIIOBOCTI.

Jasdannsa: monsrac B PO3YMIHHI CTYJAEHTAMH TEXHOJIOTIM TPSIMOTO
TCeHETHYHOTO BIUIMBY Ha JKMBI OPraHi3MH, METOJUK OTPHUMaHHS B MPOMHCIIOBUX
MacmTabax MIHHUX HHU3bKOMOJIEKYJISIPHUX PEYOBUH 1 MaKpOMOJIEKYJ, $KI B
OPUPOAHUX YMOBAaX CHHTE3YIOTbCS B MIHIMAJbHUX KUIBKOCTSX, a TaKOX
OpraHi3mMiB 3 HamepeJl BU3HAUYCHWMH CHAJKOBUMH  XapaKTCPHUCTUKAMHU.
[TocniioBHICTh BUKIALy MaTepiany BioOpakae OCHOBHI €Tamu pPO3BUTKY
010TE€XHOJIOT1].

ITlicass BUBYEHHA KYypCy Yy CTyJeHTa MawTh Cc(OopMyBaTHCA
KOMIIEeTEeHIii:

- METOAWYHi: OnepyBaTH METOJOJIOTIEI0 BUBYCHHS MPEIMETa, OBOJOJITH
TEOPETUYHUMU OCHOBAMH Ta METOJOJOTIYHUMH OCOOJMBOCTSIMH 3aCTOCYBaHHS
CUCTEMHOTO TIXOy /10 BUBUYCHHS 3aKOHOMIPHOCTEH CIaJKOBOCTI Ta MIHJIMBOCTI
Ha BCIX PIBHSX Oprasizaiii >XMBOi Mmartepii, (OpMyBaHHS JOTIKM IUTAaHYBaHHS
T€HEeTUYHOTO EKCIIEPUMEHTY Ta HAaBUYOK KOPEKTHOI IHTepIpuTalii pe3yiabTaTiB



MIPOBEICHHS TEHETUYHOTO aHAITI3Y;

- mi3HaBaJbHi: (QOpMYBaHHS OCHOB TEHETHYHHX 3HaHb  TIPO
(GyHKITIOHYBaHHS O10JIOTIYHHUX CHCTEM PI3HHUX PIBHIB CKJIQJIHOCTI, @ TaKOX IPO
cretiudiky (YyHKIIOHYBAHHS SIIGPHOTO Ta IMTOIIA3MAaTHYHOTO TEHOMIB Ta iX
B3a€EMO/IIO;

- MPAKTHYHi: OBOJIOJIHHSI Cy4YaCHUMH METOJaMHU T€HETUYHOI'O aHali3y, iX
3aCTOCYBaHHS Ha MPAKTHIIL; IKICHE MPOBEJACHHS T€HETUYHOTO aHai3y, TOYMHAIOYN
13 BCTAHOBJICHHS YCIIQJKOBAHOCTI O3HAKH JI0 BCTAHOBJICHHS KUILKOCTI T€HIB, IO 11
BU3HAYAIOTh, Ta TOOYJOBH TEHETUYHOI KapTH, a TaKOX BMIHHS PO3B’SI3yBaTH
TeHeTUYH1 3a/a4l; BUKOPHUCTOBYBATH OJIEp)KaHy TEOPETUUHY I1H(POpMAI0 TpU
BUKJIQJ]aHH1 IIKUTEHOTO KypCy 010JI0Tii.

3araJjabHi komnereHTHOCTI (3K)
3K0S. 31aTHICTh CHUIKYBATHUCS JAEPKABHOIO MOBOIO SIK YCHO TakK 1 MUChbMOBO.
3K07. 31aTHiCTh 3aCTOCOBYBATH 3HAHHS y MPAKTUYHUX CUTYaIlisIX.

CuneniaabHi (paxoBi) komnereHTHOCTI (PK)

®K09. 3partHicTh pO3yMITH U YMITH TOSCHUTH OymoBy, (yHKIII,
KUTTEMISUIBHICT, PO3MHOKECHHS, Kiacudikallito, IOXOKCHHS, IOIUPEHHS,
BUKOPHCTAHHS KUBUX OPraHi3MiB 1 CUCTEM YCIX PIBHIB OpTaHi3ailii.

@K 10. 3partHICTb PO3KPUBATH CYTHICTh OIOJIOTIYHHMX SIBUIL, IPOIECIB 1
TEXHOJIOT1i, pO3B’s13yBaTH O10JI0TTYHI 3aa4i.

®dK 11. 3garHicTh 341MCHIOBATH Oe3meyHl O10J0T1YHI JIOCIIUKEHHS B
nabopaTopli Ta IPUPOJHUX YMOBAX, IHTEPIPETYBATH PE3YyIbTaTH AOCTIIKEHbD.

3. O4ikyBaHi pe3y/JibTaTH HABYAHHS

IIporpamui pesyabratu HaByanHs (ITPH)

IMPH 5. VYwMie onepyBarn 0a30BUMH KaTeropisiMd Ta HOHATTIMU
CHELIAIBHOCTI.

ITPH 13. 3Hae 010J0T1YHY TEPMIHOJOTIIO 1 HOMEHKIIATypy, pO3yMI€ OCHOBHI
KOHLIETILIi, TeOpii Ta 3arajbHy CTPYKTYpY O10JI0T14HOT HAYKH.

IIPH 14. 3nae OyaoBy Ta OCHOBHI (YHKIIOHAJIbHI OCOOJHMBOCTI
MIITPUMAHHS JKUTTEAISIBHOCTI )KUBUX OPTaHI3MIB.

ITPH 17. 3Hae OCHOBHI 3aKOHM M TMOJIO)KEHHS TE€HETUKH, MOJEKYJISIPHOI
OioJIOTii, TEOPil €BOIIOII].

ITPH 18. 3Hae poJib )KUBHUX OpraHi3MiB Ta O10JIOTIYHUX CUCTEM PI3HOTO PiBHS
y JKUTTI CYCHJIbCTBA, iX BUKOPUCTAHHS, OXOPOHY, BIITBOPEHHS.

VY pesynbTari OCBOEHHS MOBHOTO KYpPCy HABUAJIbHOI JTUCIUIUIIHU CTYACHTH
HOBUHHI 3HATH

® METOAM BUAUICHHS reHa ab0 CHCTEMHU YH TPYNH T€HIB 3 T€HOMIB OJHUX

BUJIIB OPTaHI3MIB 1 NEPEHECEHHS Ta BKIIOYEHHS iX y poOOTYy y CKiaii



BMITH:

I€HOMIB 1HIIIMX BUJIIB OPTraHi3MiB,
HMITYYHUI CUHTE3 TEHIB in Vitro,

PO3MHOKEHHSI BHUJUIEHOTO a00 CHHTE30BAHOTO TI€HAa YU TIE€HETHUYHUX
CTPYKTYD,

BUJIUVICHHS aBTOHOMHHMX BIJT XPOMOCOM KJIITHH-TOCIOJAPIB TaKHUX
TeHEeTUYHUX €JIEMEHTIB, SK IUIa3Mild, eMICOMH 1 TMepeopieHTalis
HaIpPsMKIB 1X QYyHKIIIT,

CTHIOJMYYEHHS 1 CTBOPEHHS HOBHUX (DYHKIIOHAJIBHUX CHUCTEM IIISIXOM
MOETHAHHS T€HOMIB B1Jl PI3HUX TAKCOHOMIYHHUX BH/IIB OPTaHI3MIB,

MCTOAHU OTPUMAHHA Ta XaPAKTCPUCTHUKY TPAHCI'CHHUX POCIIMH Ta TBAPHUH,

IpPaKTUYHE 3aCTOCYBaHHA TE€HHOI 1H)XXEHepli pPOCIWH, TBAapUH Ta

MIKpOOPTaHi3MiB,
TE€HHY TepaIniio €X Vivo Ta in Vivo
npo6JieMU T€HETUKHU JIIOANHH Ta MOKJIMBOCTI X pO3B’sI3aHHS,

HOpMaTHBHi IIOJIOKCHHA Ta Mi)KHapOI[Hi yroaa moAao IIMTaHHA IIPO
KIIOHYBAaHHS JIFOAWHMU,

OCHOBHI TE€HETHYHI Teopii 1 3aKOHM, TEHETUYHY CHUMBONIIKY 1
TEPMIHOJIOT1I0, Cy4acH1 JOCSTHEHHS BUYECHUX JAHOI raily3i 3HaHb.

JaBaTH KOMIUIEKCHY XapaKTePUCTUKY OCHOBHUX eTariB
010MOJIEKYJISIPHUX TPOMUCITIOBUX BUPOOHUIITB,

PO3PI3HITH OCHOBHI METOIM MOJIEKYJISIPHOI J1arHOCTUKH,

aHai3yBaTH TEOPETHYHI 1 TMPAKTUYHI aCMEKTH HaIlpsIMKIB poOoTU
T€HHOTHXEHEPHUX JOCIIIKECHD,

CKJaJaTh CXEMH TIIOCHIIOBHOCTI  OIOJIOTIYHUX  MAHIMyJALid y
O10TEXHOJOTTYHHX MPOIIEcax,

MOPIBHIOBATH METOJUKH, K BUKOPUCTOBYE T€HHA 1H)XXECHEPIs,

KopucTyBatucs Jleknapaliiero mpo JAChKUN TeHOM 1 MpaBa JIFOAUHHU.

B xoni BuBueHHs Kypcy “biorexHonoris” y cTyneHTiB (OpMyIOTbCS HABUUKU

HiHiCHOFO IFCHCTUYHOI'O IIPOrHO3YBAaHHS, IMPAKTUYIHOIO BUKOPUCTAHHA OOCATHCHD

010TEXHOJIOTI].



4. Ilporpama HaBYAJIbHOI AUCHHUILIIHA

3micToBuit MmoayJsb 1. BioJioriuni cucremu, siki BAKOPUCTOBYKThCS B
OioTexHoJIorii.

Tema 1. TeHueHiii po3BUTKY O10TEXHOJIOTTYHUX JOCHIKEHb Ta IMPOMHUCIOBOI
010TEXHOJIOT1I.

Tema 2. KoHCTpyIOBaHHS 1 CENEKIIis MPOMHUCIOBUX MIKPOOPIaHi3MiB.

Tema 3. baktepis Escherichia coli — ocHOBHUI 00’€KT O0i0TEXHOJOTIYHHX
JIOCJIIIKEHb.

3microBuii MoayJb 2. IIpomuciioBa 0ioTexHoJI0riIsA.

Tema 1. OTpumaHHs PEKOMOIHAHTHUX OUIKIB 3a JIONOMOTIOKI €YKaplOTUYHUX
CHCTEM.

Tema 2. bioTexHOJOT1 XapuOBUX MPOIYKTIB.

Tema 3. Mikpo06ionoriyHuii CHHTE3 010JIOTTYHO AKTUBHUX PEYOBHH.

Tema 4. Bakiyunu, iX OTpUMaHHs.

Tema 5. bioTexHoJ0TII OTpUMaHHS MIKpOOHOTO O1JIKA.

Mooyns 2.
3micToBuii MoayJib 3. IH)KeHepHA eH3MMOJIOTis Ta IMyHO0I0OTeXHOI0Tis.

Tema 1. OcHOBHI THUNM (PEPMEHTIB, 110 BUKOPUCTOBYIOTHCS B PI3HUX Tally3six
IPOMHUCIIOBOCTI.

Tema 2. TexHONOT1YHI CXeMH OTpUMaHHs (DEPMEHTIB.

Tema 3. bioTexHOJ0r1S BUPOOHUIITBA IMMOO1T130BaHUX MPENApaTiB.

Tema 4. AnaniTHuHe BUKOPUCTAHHS (PEPMEHTIB.

3microBuit MmoayJb 4. Texnosiorisa pekomoOinanTaux JHK.

Tema 1. KoncrpytoBanus pexkom6inantHoi JJHK.
Tema 2. Bekropu mis kionyBanHHs kpynHux ¢parmentiB JJHK. Ilnazmigni
BekTopu (pBR322, pUC19).

Tema 3. ®eHoTUIOBA CEEKINisI KIOHIB KIITHH, 10 MIiCTATh pekombinanTHi JJHK.

5. CTpyKTypa HaBYAJbHOI JUCHMUILTIHU
BioTrexHoJioris ass:
- IOBHOT'O TEPMIiHY JICHHOI (3a04HO1) (hOpMH HABYAHHS;
5 kpenuti/150 rox 30 rox ayauropHux 3 HUX Jekuii 14 rox, 16 rox 1adoparopHux



Hassu 3micToBuX
MOMYJIIB 1 TeM

KinekicTs rogusu

JeHHa Gopma

3ao4Ha (hopma

yCcbor

y TOMY YHCIT

II

mab | iHID | c. .

yCbor

y TOMY YHCITI

n 1120

1HI

c. p.

4

5 6 7

10 | 11

12

13

Mooynw 1

3micToBuiit MoayJib 1. BioJioriuHi cucremMu, siki BAKOPUCTOBYHOTbCH B

010TEeXHOJIOTII.

Tema 1.
Tennenii
PO3BUTKY
010TEXHOJIOTIYH
HUX HOCIHIKEHD
Ta MPOMHUCIOBOI
010TEXHOJIOTI].

10

6

10

10

Tema 2.
KoncrpyroBanus
1 cenexuis
IIPOMHCIIOBUX
MIKpOOpraHi3mi
B.

10

10

Tema 3.
bakrepis
Escherichia coli
— OCHOBHHH
00’€KT
010TEXHOJIOTIYH
HUX JOCIIKEHD.

10

10

Pazom
3a 3MICIOBUM
Mmooynem 1

30

18

30

26

3microBuii moayas 2. [IpomucsioBa dioTexHo10ris.

Tewma 4.
OtpuMaHHs
pEKOMOIHAHTHU
X OUIKIB 32
JIOTIOMOTOX0
€yKaplOTHYHUX
CHCTEM.

10

2

2

6

12

2

10

Tema 5.
BiorexHouoris
XapYOBHX

10




MPOIYKTIB.

Tema 6.
MikpoGionoriyd
Uil CHHTE3
010J10T1YHO
AKTHBHHX
PEYOBUH.

10

10

Tema 7.
Baxkmmnmu, ix
OTpPUMAaHHSI.

10

10

10

Tema 8.
BioTexnonoris
OTpUMaHHS
MIKpPOOHOTO
OiKa.

10

10

10

Pazom
3a 3IMICMOBUM
Mooynem 2

50

10

10

30

50

46

Mooyns 2.

3micToBuii Moay.s 3. [HKeHepHa eH3UMO0JIOris Ta IMyHO0I0TeXHOI0Tisl.

Tema 9.
OcHOBHI TUIIH
(bepMeHTiB, 1110
BUKOPHUCTOBYIOT
bCsl B PI3HUX
rajmys3sx
IIPOMHUCIIOBOCTI.

10

2

2

6

10

2

Tema 10.
Texnomoriugi
CXeMHU
OTpUMaHHS
(bepMeHTiB.

10

10

10

Tema 11.
BiorexHomoris
BHPOOHUIITBA
IMMOOI1J1130BaHU
X Mpenaparis.

10

10

10

Tema 12.
Amnanitnyne
BUKOPHUCTAHHS
(bepMeHTiB.

10

10

10

Pazom
3a 3MiCmoeum

40

24

40

38




Mmooynem 3

3micToBuii MmoayJib 4. TexnoJorist pekomoinanTaux JHK.

Tema 13. 10 2 2 6 10 10
KoHncrpyroBanus
pPEKOMOIHAHTHOI
JTHK.

Tema 14. 10 2 2 6 10 2 8
Bexropu ns
KJIOHYBaHHS
KPYITHUX
(dbparmeHTiB
JIHK.
[Tna3migHi
BEKTOPH
(pBR322,
pUC19).

Tema 15. 10 2 2 6 10 10
denoTrumona
CeJIEeKIis KIIOHIB
KJIITHH, IO
MICTSITE
pEeKOMOiIHAHTHI

JTHK.

Pazom 30 6 6 18 30 2 28
3a 3MICIOBUM
Mmooynem 4

Yceworo romun | 150 | 30 30 90 | 150 6 6 138

Mooyns 3

H/13

Ycnoro ronun 9

6. Temu ceMiHAPCHLKHUX 3aHATH
CeMIHapCBhKUX 3aHATh pOOOYOI0 IPOrPaMOI0 IUCLUILIIHY HE epe0aueHo.

7. TeMu NpaKTHYHUX 3AHATH

No Kinbkictb
Hasa temu
3/m TOJIUH
Tenpenii  po3BUTKY  OIOTEXHOJOTIYHUX  JIOCHIDKEHb  Ta ’
MIPOMHMCIIOBOT O10TEXHOJIOT1].
Bbakrepii, npixmxki, IBIILOBI IPUOM Ta MIKPOCKOITIYHI BOJOPOCTI, »

1110 BUKOPHUCTOBYIOTHCS B 010T€XHOJIOT].




3 CrymniH4acTa CeseKIlisi IPOMHUCIOBUX MIKPOOPTaHI3MiB. 2
4 Ponp ribpuan3aiiii B ceaekIii IpoOMHUCIOBUX MIKpOOPTaHI3MiB. 2
5 Perymsanii exkcrpecii TeHIB 3a y4acTiO PETyJISITOPHHX OUIKIB Ta ’
antucercooi PHK.
6 MexaHnizmMu KataboJiTHOI pempecii Ta KoopAuHAIls O0l0CHHTE3Y )
aMIHOKHCIIOT Y OaKTepiil.
. bioTexHonoriss Xap4oBHX MPOJYKTIB, MPOAYKTIB OpOIIHHS Ta 4
OpraHiuHUX KHUCIIOT.
8 Mikpo06ioJIoTiuHMM CMHTE3 010JI0T1TYHO aKTUBHUX PEYOBHH. 2
9 BiacTuBOCTI  OCHOBHMX THUINIB  TOJicaXxapuaiB 1  JIIIIIB )
MIKpOOHOTO MOXOJPKEHHS, Ta X MPAKTUYHE BUKOPUCTAHHSI.
10 Buau MikpoopraHi3miB, 10 BHUKOPHUCTOBYIOTH JJIsi OTPUMAaHHS )
MIKpOOHOTO O1JIKa IK KOPMOBOT'O Ta XapuOBOT'O MIPOJIYKTY.
1 biorpancdopmariii crepoiniB, BYIJIE€BOIIB, OPraHIYHUX KHUCIOT, )
TETEPOLMKIIIYHUX CIIOJIYK.
12 | MikpoopraHi3MH Ta BHILI OpPraHi3MH - POAYLEHTH (DEPMEHTIB. 2
13 [Mnasminni  Bektopu (pBR322, pUCI19). ®arosi BekTOpH, )
kocMinu, dharmian (pBluescriptlIISK+).
14 TexHosnoriyHi mpouecu 3 BUKOPUCTAHHSIM MIKPOPTraHi3MiB, )
CKOHCTPYMOBAHUX T€HHO-1HKEHEPHUMH METOJIAMHU.
Bceboro 30
8. Temu 1a0opaTopHMX 3aHATH
JlaGopaTtopHUX 3aHITH POOOYOIO MTPOTPAMOIO TUCIUIUIIHU HE TepedaueHo.
9. CamocrTiiiHa pobdoTa(aneHHa gopma)
Kinbkictsb
Ne Hasga temu
TOJIUH
3/m
3micToBuit Mmoay.s 1.
3micToBuii Moayab 1. BioJioriuHi cucremMu, siki BUKOPUCTOBYKOThLCS B
OioTexHoJIoriI.
1 Tema 1. OcHOBHi 010T€XHOJIOT1YHI HAYKOBI IEHTPH. 4
2 Tema 2. Opranizamis OIOTEXHOJOTIYHUX JOCIIKEHb Ta PO3BUTOK 4
010TE€XHOJIOTIYHOT'O BUPOOHUIITBA B YKpaiHi.
3 Tema 3. IlepeBaru Mikpooprasi3miB, B MOPIBHSHI 3 BUILMMH OpraHi3MaMmH, 2
JUISl CHHTE3Y 010JI0T1YHO aKTUBHHUX PEYOBHH.
4 Tewma 4. [IpuHINUH BUKOPUCTAHHS MYTareHiB B CEJICKIlli MIKPOOPTaHi3MiB. 4




S) Tema 5. IlpyuHUIMOHM OTPUMaHHS MYTaHTIB MIKpOOpPTaHi3MiB 3 MOPYIICHOIO 4
PETYIIAIIEI0 CHHTE3Y METa0O0ITIB.

6 Tema 6. Ponb ribpuansaiii B cenexilii IpoOMHUCIOBUX MIKPOOPTaHi3MiB. 2

7 Tema 7. IlizroroBka 10 BUPOOHHMYOTO TpOLIECy, TpUBaje 30epiraHHs i 4
MiATPUMaHHS B aKTUBHOMY CTaHI MPOMHCIOBUX MIKPOOPTaHi3MiB.

8 Tema 8. MexaHi3mMu KatabosiTHOI pemnpecii Ta KOOpAHMHALIS OlOCHHTE3Y 4
AMIHOKHUCIIOT y OaKTepil.

9 Tema 9. OcobnuBOCTI perynLii ekcrpecii TeHiB y eyKapioTiB. 2

3micToBuii MoayJb 2. IlpomuciaoBa 0ioTexHoI0TIsA.

10 |Tema 1. BbioTexHONOTiYHE BHKOPHCTAHHS MOJIOYHOKUCIUX OakTepid i 4
MEKAPCHKUX IPIKIKIB.

11 |Tema 2. biorexHomoris  cupoBapiHHS.  Mikpoopraniamu, 110 4
BUKOPUCTOBYIOTHCS B OpOJIMIIbHIN TIPOMHCIOBOCTI.

12 | Tema 3. MikpoopraHi3Mu, 10 BUKOPUCTOBYIOTHCS TSI CHHTE3y OpraHivHUX 2
KHCJIOT.

13 |Tema 4. XiMmi3M, €H3UMOJOTis Ta pEryysmis OIOCHMHTE3y TIIyTaMiHOBOI 2
KHUCIIOTH, JII3UHY, TPEOHIHY, TPUIITO(aHY.

14 |Tema 5. TexHonmoriyHi CcXeMH OTPUMAHHS AaMIHOKHCIOT MHUISIXOM 2
MiKpOO10JIOTIYHOTO CHHTE3Y.

15 | Tema 6. biocuHTe3 BiTaMiHIB Ta peryJsLis UX MPOLECIB. 2

16 | Tema 7. MikpoopraHi3Mu - MpOAYLIEHTH aHTUO10THKIB. 4

17 | Tema 8. MikpoO10JOTiYHUIM CUHTE3 MOTICAaXapuIiB Ta JIMiIiB. 4

18 |Tema 9. bioTexHomyorisi OTpUMaHHS BOJHIO, METaHy, BYIJIEBOJHIB, 2
MAJIMBHOTO €TAHOIY.

19 |Tema 10. OrpumanHs Oiora3y Ta OpraHiYHMX JOOpPUB TpH aHAEPOOHIH 2
bepmenTarii.

Mooyns 2
3microBuii MoayJb 3. IHkeHepHa eH3UMOJI0Tisl Ta iIMyHOOiOTeXHOJI0Tis.

20 |Tema 1. BukopucranHs (epMEHTIB B BHPOOHHYHMX TNpOIEcax, MepeBaru 4
IMMOO1TI30BaHUX ()EPMEHTIB Ta KIITHH.

21 |Tema 2. IIpomucnoBi mpolecH 3 BHKOPHCTAaHHIM IMMOOLTI30BaHUX 2
(epMeHTIB 1 KIIITHH.

22 | Tema 3. ImyHoepmeHTHUIT aHami3. 4

23 | Tema 4. Meronu BU3HAYECHHSI aKTUBHOCTI (DEPMEHTIB B IMyHO(PEPMEHTHOMY 4
aHai3i.

24 | Tema 5. PamioiMmyHHUI aHaTi3. 2

25 |Tema 6. TexHosoriss OTpPUMaHHS MOHOKJIOHAJIBHUX aHTUTUT Ta iX 4

BUKOPUCTAHHA.




26 |Tema 7. BukopucranHs IMyHO(QEpPMEHTHOTO aHali3y B MEIUIIMHI, 2
CLIBCHKOMY TOCITOJIAPCTBI Ta HAYKOBHX JIOCIIDKEHHSX.

3micToBuit MOayJib 4. TexuoJoris pexomoinanTaux JTHK.

27 |Tema 1. Meronu cenekuii pexomOinantux JIHK 3a momomororo 2
riopuan3anii HyKJIeTHOBUX KHUCIOT Ta IMYHOJIOTTYHHX METO/IB.

28 |Tema 2 ComatwmyHa riOpuau3alis TBaApUHHHUX KIITHH, TpaHCchOpMaIris 2
TBapUHHUX KIITHH 3a JONMOMOTOK 130JIbOBAaHUX SAEpP, XPOMOCOM,
KJIIITHHHHUX (PparMeHTiB.

29 | Tema 3. I'enoTeparris JIIOAWHU 3 BUKOPUCTAHHS T€MOTIOCTHYHHUX KIIITHH Ha 4
MIPUKJIAJi HEAOCTATHOCTI aJICHO3UHIE3aMiHA3H.

30 |Tema 4. Comarmuna riOpuau3amisi TBapMHHHUX KJIITHH, TpaHC(opMallis 2
TBapUHHUX KIITHH 3a JOINOMOTOI0 i30JbOBAaHHX SJEpP, XPOMOCOM,
KJIITHHHUX ()ParMeHTiB.

Pazom 90

10. InauBinyasbHi 3aB1aHHA
[HauBiAYyanbpHEe HAYKOBO-IOCIIAHE 3aBJIaHHs 3 Kypcy ,,KiiTHHHA 610T€XHOJIOT1s
Ta TeHHA 1HXKeHepis™ nepedoaydae miaroToBKy Mpe3eHTallli Mo 3MICTOBUX MOJYJISIX,
10 BKJIKOYA€E HACTYIHI BUJIU POOIT:

° CKJIaJIaHHS
OTIOPHO-JIOTIYHUX CXEM BIJIMOBIAHO /10 BUBYEHOTO TEOPETUYHOTO MaTepiany;

° MMIrOTOBKAa  Ta
3aXMCT HAyKOBO-1H(POPMALIIMHUX MaTepiaiiB;

° M1rOTOBKA
010morpadii cyyacHUX HaMpsIMiB TOCTIIPKEHb B rajiy31 KJIITHHHOI 010T€XHOJIOT1i Ta
TeHHOI 1H)KEHepli.

11. MeToan HaAaBYaAHHA.
1. MH 1 CnoBechuii meton (Jiekitis, 0ecifa, TUCKYCisl, IHCTPYKTaK);
2. MH 2 [Ipaktuunuii Mmeton (1abopaTopHi Ta MPaKTHUYHI 3aHATTS);
3. MH 3 Haounwuit MeToj (METO IEMOHCTpAIIil 1 METOJI LTIOCTpalliif);

4. MH 4 Po6oTa 3 HaB4aJIbHO METOIMYHOIO JIITEPATypOIO (KOHCIIEKTYBaHHS,
Te3yBaHHs, HOTYBaHHs, PEIIEH3yBaHHs, CKJIaJJaHHs pedepary);

5. MH S BineomeTon y cioiy4yeHH1 3 HOBITHIMH 1H(OpMaLiiHUMU
TEXHOJIOT1SIMU Ta KOMII’ FOTEPHUMH 3ac00aMK HaBYAHHS (IUCTaHIINHI,
MYJIBTUME1IHI, B€O-OpI€EHTOBAHI TOILO);

6. MH 6 Camocriiina poOoTa (BHUpIIlIEHHS 3aBAaHb);
7. MH 7 IauBiayalibHa HAYKOBO-JOCIIHA poOoTa 3/100yBaydiB BUIIO]



OCBITH.

© oo NN R

MO 1 ex3ameH

MO 3 xos0KkBiyM
MO 4 tectyBaHHs

MO 6 pedeparu, ece

MO 5 xomaHHI TPOEKTH

MO 9 3axuct 1a00paTopHUX POOIT

12. MeToau oiHIOBAHHSA

MO 2 ycHe a00 MHCbMOBE ONUTYBAHHS

13. 3aco0u giarHOCTHKH pPe3y/IbTATIB HABYAHHA:

MO 8 npesenTarrii Ta BUCTYNH Ha HAYKOBHX 3aX0/1aX

Buau Ta MeToay HAaBYAHHSA TA OLIHIOBAHHSA

MO 7 npesenTaliii pe3yJbTaTiB BAKOHAHUX 3aBJaHb Ta JOCTIIKEHb

Kon Ha3sa Kon Ha3sga Meronu Meronu
KOMIIETEHTHOCT1 | KOMIETEHTHOCT] | IPOrPaMHOro | IMPOrpaMHOIO | HABYAHHS | OL[IHIOBAHHS
(3rigao OIIIT) pe3ynbTaTy pe3ynbTaTy pe3ynbTariB
HaBYaHHS HaBYaHHS HaBYaHHS
1 2 3 4 5 6
3KO05. 3/1aTHICTh ITPH5 VYwmie onepyBatu | MH 1 MO 5
. MH 2 MO 6
CIUIKyBaTHCS 06a30BUMHU
B ) MH 4 MO 7
ACPKaBHOIO KaTeropisiMUu Ta | \MH 5
MOBOZO SIK yCHO MOHSTTSAMHA MH 6
TaK 1 MMCbMOBO. CriemiagbHOCTi.
3K07 3/1aTHICTh ITPH17 3Ha€e OCHOBHI MH 7 MO 2
3aCTOCOBYBATH 3aKOHHU H MH 2 xg 491
SHaHHA y TIOJIOKEHHS
HPAKTUTHAX TEHETHUKH,
CUTyamlix. MOJIEKYJIAPHOT
61o70rii, TEOPIT
€BOJIIOLII.
DKO09. 3narHicTh ITPH14 3Hae OynoBy Ta | MH1 MO 5
PO3yMiTH # yMiTH OCHOBHI MH 2 MO 6
IIOAACHUTH : : MH 4 MO 7
G yHKIIIOHATBHI
6 MH 5
yIOBY, (QYHKIIi, .
- - 0CO0OJIMBOCTI MH 6
KUTTEOIAIBHICTD, .
PO3MHOXKEHHS, MATPAMaHHA
Kiacudikaiiro, KUTTEAISITHHOCT
[IOXOKEHHS, 1 JKUBUX
HOMINPEHHAL, OpraHi3MiB.

BUKOPUCTAHHS




KHUBUX
OpraHi3MiB i
CUCTEM ycix
PiBHIB
opranizarii.
®K10. 31aTHICTh IPH13 3nae Gionoriuny | MH 4 MO 2
PO3KpHUBaTH tepminonorio i | MH 6 Mg 51’
CYTHICTb HOMEHKJIATYpYy,
010JIOTIYHHX posymie
SIBUIII, TIPOIIECIB OCHOBHI
1 TEXHOJIOT i, KOHLCLILL,
) Teopii Ta
pO3B’sI3yBaTH
. .y 3arajabHy
OiomorivHi CTpyKTYDY
3a7adi. . IR
OiosoT14HO1
HaYKH.
PK11. 3naTHicTh MPH18 3Hae poitk MH 2 MO 3
1M MH 3 MO 9
3MIHCHIOBATH KUBHX
. - o MH 4 MO 1
Oe3neuHi OpraHi3miB Ta MH 6
010JI0T14Hi Oi0JTOTTYHHX
IOCIIiIKEHHS B CHUCTEM PI3HOTO
nabopatopii Ta PIBHA Y SKATTL
CYCITITIBCTBA, 1X
MIPUPOTHUX
BUKOPHCTaHHS,
YMOBaX,
. OXOpOHY,
IHTEpPIIPETYBaTH .
BiJITBOPEHHSI.
pe3ynbTaTu
IIOCJIIIKEHb.

14. Kpurepii oniHIOBaHHS Pe3yJIbTATIB HABYAHHS.

BusHnauuTH 3a J0MOMOro0 SIKICHUX KpUTEPIiB MiHIMAJIbHUI MOPOTOBUN PIBEHb
OIIIHKK 1 TpaHCGOpMyBaTH HOTO B MIHIMAJIbHY MO3WTHUBHY OIIHKY. 3a3HA4YUTH
BUKOPUCTOBYBAHY UMCIIOBY (PEHTHUHIOBY) IIKATY.

Kpurepii ouiHIOBaHHA pe3yJibTaTiB HABYAHHS.

Cyma Orminka 3Ha4YeHHSA Kpurepii ominroBanHs PiBenn OrriHKa 3a HaI[iOHAJIFHOIO
bamie3a | ECTS OIIIHKH KOMITETEHTHOCTI &N O]
100 ECTS
6abHOI0 eK3aMeH 3aJIiK
IKaJIOKO
90-100 A 3100yBa4 BUMIOI OCBITH Bucoxuit BIIMIHHO 3apaxoBaHO
BHSBIISIC OCOOJIMBI TBOpYi | TBOPUHii
3110HOCTI, BMi€
CaMOCTIiHO 3100yBaTH
3HaHHA, 0€3 JOIIOMOI'!
o BMKJIaJ[a4ya 3HAXOIUTh 1
BUIMIHHO OMpanboBYE HEOOXiTHY
iH(popMaLiio, BMi€
BHKOPHCTOBYBAaTH HaOyTI
3HAHHS 1 BMIHHSA 1714




MPUAHATTS PIllICHb Y
HEeCTaH/IapTHUX
CUTYAIIiSIX, TEPEKOHINBO
apryMeHTye BiJIOBiIi,
CaMOCTIHHO pO3KpHBaE
BJIAcHi 3/110HOCTI

82-89

nmobpe

3100yBa4 BUIIOI OCBITH
BUTBHO BOJIOI€E
TEOPETUUHUM
MaTepiaiaoM, 3aCTOCOBYE
H0oT0 Ha TIPaKTHIII,
BUTFHO PO3B’A3Y€ BIPABU
13a7a4i y CTaHAaPTHUX
CUTYalifX, CAMOCTIHHO
BUIIPABIISIE TOMYIICHI
MTOMHUJIKH, KIJIbKICTh SKHX
HE3HAYHA

74-81

nmobpe

3mo0yBad BUMIOI OCBITH
BMi€ 3iCTaBJIATH,
y3arajibHIOBaTH,
CHCTeMaTH3yBaTH
iH(OopMAIIito i
KepiBHHULITBOM
BUKJIA[a4a, B IJIOMY
CaMOCTIHHO
3aCTOCOBYBATH 11 Ha
MPaKTUI; KOHTPOJIOBATH
BIIACHY MisUTHHICTH;
BUTIPABJISITH TIOMHJIKH, 3
MOMIX SIKHX € CYTTEBI,
JOOMpaTH apryMeHTH JUIs
HiTBEPIKEHHS TYMOK

Jocrarhii

KOHCTPYKTUBHO-

BapiaTUBHUM

nobpe

3apaxoBaHoO

64-73

3a10BIJILHO

3100yBay BUIIOI OCBITH
BIITBOPIOE 3HAYHY
YaCTHHY TEOPETUIHOTO
Marepiaiy, BUSBIISIE
3HAHHA 1 PO3YMIHHS
OCHOBHHX ITOJIOKEHb, 3
JIOTIOMOT OO BHKJIa1a4a
MOJKe aHalli3yBaTH
HaBYaJILHUI MaTepia,
BUTIPABJISITH TIOMHJIKH,
cepesl SIKUX € 3HaYHa
KUTBKICTb CYTTEBUX

60-63

3a10BIJILHO

3100yBa4 BUMIOI OCBITH
BOJIOJI€ HABYAJIbHUM
MaTepiajoM Ha piBHi,
BUIIIOMY 3a [I0YaTKOBUH,
3HAYHY YaCTUHY HOr0
BITBOPIOE Ha
PEnpoOayKTUBHOMY PiBHI

Cepenniit

PenpoOayKTUBHUN

3aI0BIJILHO

3apaxOBaHO

35-59

FX

He3anosinsHo
3
MOKJIMBICTIO
ITOBTOPHOTO

3100yBay4 BUIIOI OCBITH
BOJIOZIiE MaTepiaoM Ha
PiBHI OKpeMux
(dbparMeHTiB, 110

Hwuzpkwmit
(peuenTuBHO-

MPOAYKTUBHUIH)

He
3aI0BIIBHO

He

3apaxoBaHoO




CKJIaJaHHS | CTAHOBJATH HE3HAUHY
CEMCCTPOBOTO | yaCcTUHY HABYaJIbHOI'O
KOHTPOJIIO Matepiany

F HesanosinsHo | 3100yBay BUIIOI OCBITH
3 BOJIOJII€ MaTEpiaJioM Ha
0BOB*S3KOBUM | pippi eseMEHTAPHOTO
TOBTOPHIM | 15 311isHanHs i
BHUBYCHHAM .
; BIZITBOPEHHS OKPEMHUX
JUCIHUIIIIHA . .
(hakTiB, CIIEMEHTIB,
00'exTIB

15. Po3noaia 6aJis, o oTpumyioTs 3100yBayi ({lenna ¢popma)

IToTouHe TecTyBaHHs Ta caMocTiliHa podoTa

3ui ~ [MizcymkoBwHiA CYMa
MI1CTOBHUM ) . . . i
3micToBuil Moayk 3| 3MicTOBMIl MOAYE | TH]] (eKTzz(;aTeH) OaiB

3MicTOBHI
MOAYJIb 2 4

MOIyJb |

T1 | T2 | T3 |T4|T5|T6|T7|T8|T9|T10|T11|T12| TI13 | Ti4|TI5
2 2 2 |212(2|2|2|2)| 2 2 2 2 2 2

10 40 100

MopyneHuit KOHTPOIb —| MoxynbHUI KOHTPOIE — | MoaynbHHI KOHTPOIIb -5 MonyIbHUME KOHTPOIL
5 GaniB 5 6aniB Ganis 56ainis

OuiHoBaHHA 32 BUAAMH JilJILHOCTI

No 3/m Buja HaBYaIbLHOI AIAJILHOCTI Ouinouni | KiabpkicTs
0aan oaJiB
T1 PoGora Ha JIEKIIIAHUX 3aHATTSAX, 2

IHIMBIAyallbHE OIUTYBAaHHS, BHUKOHAHHS
3aBJaHb 111 YaC MPAKTHIHUX 3aHSATh.

T2 @pOHTAJIBHE  ONWUTYBAHHS, BHUKOHAHHSA 2
3aBJaHb 111 YaC MPAKTUYHUX 3aHSTh.
T3 InuBinyanpHe ONMUTYBaHHs, Yy4acTh B 2

OOrOBOpEHHI MiJ Yac MPaKTUYHUX 3aHSATh,
BUKOHAHHS 3aBJaHb MiJ Yac NPaKTUYHHUX

3aHSTh.
MoayabHuii KOHTPOJIb (KOHTPOJIbHA poboTa/ 5
KOJIOKBIYM/ TECTYBaHHS)
T4 Po6oTa Ha NeKmiiHuX 3aHATTAX, , 2
1HAMBITyaJIbHE OTUTYBaHHS.
TS Po6oTa Ha NEKIIMHUX 3aHATTIX, 2

iH,Z[I/IBiIIyaJILHG OIIMTYBAaHHA, IIOTOYHEC
TCCTYBAHHA, BUKOHAHHA 3aBJdHb Hi,Z[ gac




MPAKTUYHUX 3aHATD.

T 6

Po6oTa Ha JIEKIIMHUX 3aHATTIX,
BUKOHAHHS 3aBJIaHb ITiJT 9ac MPaKTHIHUX
3aHATH.

T7

PoOota Ha JIeKIIHHUX 3aHATTSX,
IHIUBITyaIbHE ONUTYBAHHS, BUKOHAHHS
3aBJIaHb M1 YaC MPAKTUIHUX 3aHSITh.

T8

PoboTa Ha TeKIIHHUX 3aHATTAX, Y4acTb B
O0OrOBOpPEHHI MiJ] Yac MPAaKTUYHUX 3aHATb.

MoayJbHM# KOHTPOJIb (KOHTPOJBEHA poOOoTa/

KOJIOKB1yM/ TECTYBaHHS)

T9

q)pOHTaJ'IBHe OIIMTYBAHH:, BUKOHAHHS
3aBaHb HiI[ dac IIPAKTHYHUX 3aHATD.

T10

Po6oTa Ha NEKIIMHUX 3aHITTIX,
BUKOHAHHS 3aBJIaHb 1] 9aC MPAKTHIHUX
3aHATD.

T11

Po6oTa Ha NEKIIMHUX 3aHITTIX,
BUKOHAHHS 3aBJIaHb MiJ] 4Yac MPAKTUYHUX
3aHSTh, 3aBJIaHb CAMOCTIHHO1T POOOTH. .

T 12

q)pOHTaJ'IBHe OIIMTYBAHH:, BUKOHAaHHS
3aBaHb HiI[ dacC IIPAKTHYHUX 3aHATD.

MoayabHui KOHTPOJIb (KOHTPOJIbHA poboTa/

KOJIOKB1yM/ TECTYBaHHS)

T13

Po6oTa Ha NEKIIMHUX 3aHITTIX,
1HIMBITyalibHE ONUTYBAHHS, BUKOHAHHS
3aBJaHb 11 YaC MPAKTUUYHUX 3aHSTh.

T 14

®dpoHTaIbHE ONMUTYBAHHS, BHKOHAHHS
3aBJaHb i1 Yac MPAKTUIHUX 3aHSITH,
3aBJaHb CAMOCTIMHOT pOOOTH.

T 15

PoGoTa Ha JIEKIIHHUX 3aHATTIX,
BUKOHAHHS 3aBJaHb I1]] 9ac MPAKTUYHUX
3aHSTh.

MoayabHu KOHTPOJIb (KOHTPOJIbHA poOoTa/

KOJIOKBIYM/ T€CTYBaHHS)

H/13

[linroToBKa Tpe3eHTallii 3a TeMaMu
3MICTOBUX MOYJIIB
['pynoBi mpoekTH.

oo

10

IincymkoBuii TecT (EK3aMeH)

40

Pazom

100

16. MeToanuHe 3a0e3ne4YeHHA

1. Jlep>xaBHMI1 cTaHIAPT OCBITH 3 O10JIOT1i.
2. HapuanpHuii raH 3 610J10T1i.
3. OcsitHbO-IpO(eciiiHa mporpama.




4. TlonoxeHHsT TPO OpraHi3allil0 HaBYAIBHOTO IMPOLECY MIATOTOBKH
3100yBaviB y PiBHEHChKOMY Jep:KaBHOMY T'YMaHITapHOMY YHIBEPCHUTETI.
MetoanyH1 BKa3iBKU 10 BUKOHAHHS JJaOOPaTOPHUX POOIT.

MetoanyH1 BKa3iBKU 10 BUKOHAHHS 3aBJaHb CAMOCTIMHOI pOOOTH.

Haouni matepianu ta naGopaTopHe 00aHaAHHS

JliTepaTypa 3 BIJIMOBIIHOTO HAIIPSIMY

O NO O

17. IluTaHHs AJI51 NIATOTOBKH 10 MiJICYMKOBOI0 KOHTPOJIIO

1. IcTopist BUHUKHEHHS Ta MEPCIIEKTUBH PO3BUTKY HOBITHBOI O10TE€XHOJOT].

2. Opranizamis 0iOTEXHOJOTIYHUX JOCHIHDKEHh Ta  OIOTEXHOJIOTTYHOTO
BUPOOHMIITBA B YKpaiHI.

3. BunineHHs n0poAyLEHTIB 3 NpUpOAHHMX kepern. CTymiH4YacTa CeNeKIlis
MIPOMUCIIOBUX MiKpooprasizMmiB. ['iOpuauzarntisi y cenekiii HaamnpoayleHTiB.

4. Metoau cenekIlii MyTaHTiB-HAJCUHTETUKIB aMIHOKHUCJIOT.

5. PamioaktuBHe 1 HepagioakTuBHe MiueHHs HK.

6. Metonu JIHK-JIHK ta JIHK-PHK ri6puauzarii.

7. Metoau XIMIYHOTO CHHTE3Y OJHOHMTKOBHUX OJIIT0JI€30KCUPUOOHYKICOTH/IIB,
eTanu CUHTE3y JIBoaHLorosux ¢pparmentis JJHK.

8. MeTtonu koHcTpyroBaHHs pekoMmOiHaHTHUX JIHK.

9. ®eHoTUNOBA CEJIEKIIIs KJIOHIB KIIITHH, 0 MICTATh pekoMOiHanTHI JJTHK.

10. Metoau cenekiii pexoMmOinanTHux JIHK 3a momomororo riGpuauzartii
HYKJIETHOBUX KUCJIOT Ta IMyHOJIOTTYHUX METO/IIB.

11. KoHCTpyroBaHHSI TEHOMHHX 010J110TEK.

12. Ctparterii CEKBeHyBaHHSI T€HOMIB.

13. CtpykTypHa Ta (yHKIIOHATbFHA TEHOMIKA.

14. “Hoxaytu” renis. [Ipuniunu Bukopucranus antucenc-PHK.

15. Ontumizariiss ekcnpecii KIOHOBaHMX T'€HIB Ha PIBHI 1HIMIAIii 1 TepMiHarii
TPAHCKPUIIIILT,

16. Xapakrtepuctuka MPOMOTOPIB, sKi  3a0€3MEUyl0Th  PETYIhOBAHY
TPAHCKPUIIIIIO KJIOHOBAHUX TEHIB.

17. OnTuMizarltisi eKcripecii Ha TpaHCIALIMHOMY PiBHI (BUKOPUCTAHHS KOJIOHIB Y
KJIOHOBaHUX reHax, cradunpHicTh MPHK, 1HIIIaLIS 1 TepMiHaLisS TPAHCIALIT).

18. Cekpellisi TeHHO-1HXEHEPHHUX O1JIKIB.

19. CtabinbHICTD 1 Ierpadallis FTeHHO-1H)XKEHEPHUX OLIKIB.

20. Meron IITy4yHOI €BOJIOUII Yy TeHepaiii MoAU(IKOBAaHUX METa0OJIYHUX
CHCTEM.

21. MeraboniyHa iHXEHepis y KOHCTPYIOBaHHI MPOIYLIEHTIB O10MaJMBHOIO
eTaHOIYy.

22. Merton mTy4yHOI €BOJIONII JJis OTpUMaHHA (EPMEHTIB 13 3MIHEHOIO
cnenupivHICTIO.

23. I'ibpuani dhepmeHTH Ta iX Bukopuctanus. I1

24. Onirocrienn}ivyHi XUMEPH1 BaKLIUHU.

25. “T'ymani3oBaHi” aHTUTLIA Ta NEPCIIEKTUBH iX BUKOPUCTAHHS Y KIIHILIL.



27. KyapTypu pOCIMHHUX 1 TBAPUHHUX TKAHWH Ta iXHE BUKOPUCTAHHS IS
BUPOOHUIITBA ()EPMEHTIB, iIHTEp(DHEPOHY, BAKIUH, ATKAJIOIIIB.

28.TpaHcmuianTarlisi TBApUHHUX eMOpioHiB. KiloHyBaHHS TBapuH.

29. IlpoGiema KJIOHYBaHHS JIFOAWHU: COIIAJIbHI Ta €TUYHI aCIIeKTH.

30. OCHOBHI TUITU IPOMUCIIOBUX (PEPMEHTIB.

31. ®epMeHTH sIK JIKapChKi MpemapaTH.

32. Metoau iMMoOuTI3allli Ta OCHOBHI Tally3l 3aCTOCYBaHHS 1IMMOO1J1I30BaHUX
bepmeHTiB.

33. OcHoBHIi Buu Giomanusa.

34. bpa3zunbcbKka CIMPTOBA ITporpama.

35. biogerpagamiss XJOPHOXiAHUX BYIJIEBOAHIB, apOMAaTUYHUX CHOJYK,
Ha(TOBUX 3a0pyIHEHB, TOBEPXHEBO-aKTHBHUX PEYOBHH.

36. MikpoOHe BHIIy>KEHHSI METaNIB 13 PY/I.

37. bakTepiiini 100prBa 1 3aCO0U 3aXUCTy POCIIHH.

38. PoJib 610TeXHOJIOT1i y BUPIIICHH] €KOJIOTTYHUX TIPOOIIEM.

39. ®epMeHTAaTHBHI peakIlii B KJIIHIYHINA JIIarHOCTHIII.

40. JIHK-anamiTH4HI TEXHOJIOTII.

41. Cenekuiss riOpugoM Ta OIOTEXHOJOTISE OTPUMAHHS MOHOKJIOHAJIBHUX
aHTUTLI.

42. KnacuyHi Ta peKOMOIHAHTH1 BaKI[UHH.

43. CunteTruHa 010JI0Tis SIK HayKa. HaykoB1 HalpsiMU CHHTETUYHOIL O10JI0T11.

44. Metou MeTabOJIIYHO1 1HXKEHEPIi.

45. MeTou OLITIKOBOT 1HXKEHEPII.

18. PexomeHi0BaHa Jiiteparypa

OcHoBHa JiTepaTypa:

1. Tpoxumuyk [M., Ilmora H.B., JlorBunenko LII., Cauyk P.M.
biorexHosorist 3 ocHoBamu ekosorii. HaBuanbHuil mociOHuk/ Tpoxumuyk
.M., ITmrora H.B., JlorBunenko L.I1., Cauyk P.M. — KuiB: BunaBauuuit nim
«Konnop», 2019. — 304 c.

2. IMupor T.II., Antontok M.M., Ckpompka O.I., Kirenp H.®. Xapuona
oiotexnosoris: mapyunuk. Kuis, Jlipa-K, 2016. 408 c.

3. Iupor T. I1., IrnaToBa O. A. 3aranbna 6ioTexnonoris: [linpyunuk. Kuis:
HVYXT, 2009. 336 c.

4. Pygummn C.J1. biotexnonoris pocnuH: HaBu.nmocid. Cymu: «KopmyHKT»,
2024, 200 c.

Honomircua.

5. Biectyp V.E., lIImit [.A., XKinesiu A.B. biotrexHosoris. «bionoriuni areHTu,
TEXHOJIOT1s, anapaTtypay. Pura: 3inatue, 1987.

6. I'Boznsak IL.I. 3a npuHuunom OiokoHBeepa. bioTexHonoris 0XOpOHU
noBkiis. Bicnuxk HAH YVxpainu. 2003. Ne 3. C. 29-36.

7. T'epacumenko B.I'. biorexHomnoriunuii cnopauk. Kuis: Buma mkomna, 1991.



8. Inmmua H.M. biorexnonoris. Cymu : BunmaBuuurso Cym/IITY im. A.C.

Makapenka, 2009. 171 c.

9. Kauypa B.C. KiiTuHHa Ta reHeTUYHA 1HKEHEepisi B TBApUHHULITBI. KuiB :

3uHanns, 1987. 15 c.

19. Indopmaniiini (iHTepHeT) pecypcu

=

https://school.home-task.com/genna-inzheneriya-ta-biotexnologiya

2. http://dspace.ltsu.org/bitstream/123456789/3126/2/Matsayi.pdf
http://dspace.ltsu.org/bitstream/123456789/3126/2/Matsayi.pdf

3. http://www.rshu.edu.ua/kafedry-ppf/kafedra-biolohii-i-medychnoi-

fiziolohi

Po0ou4a nporpama HaB4YaJIbHOI JUCUMILIIHA
«bioTexHoJioris»

Po3ais po6o4oi nporpamu
HABYAJLHOI JUCIUILIIHNA

3MiHH TA JONNOBHEHHS

3aBigyBau kadeapu

Inna CSACBKA



http://dspace.ltsu.org/bitstream/123456789/3126/2/Matsayi.pdf
http://www.rshu.edu.ua/kafedry-ppf/kafedra-biolohii-i-medychnoi-fiziolohi
http://www.rshu.edu.ua/kafedry-ppf/kafedra-biolohii-i-medychnoi-fiziolohi

