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1. OMUC HABYAJBHOI JUCHUIJIIHHA

XapakTepucTrka
. ["anmy3b 3HaHBb, HABYAJIBHOI TUCIIUTIIIHA
Haiimerysanms CIel1JIbHICTb, OCBITHIHN

MOKa3HUKIB . ACHHA 3a01Ha

CTYIIHb dopma dopma
HaBYaHHS HaBYaHHS

I'any3p 3HaHB .
BubipkoBa

Kinpkicth kpeauTiB — 3

01 OcsiTa/ Ilenarorika

MosyniB — 2

3MICTOBUX MOJYJIB — 2

[nuBinyanpHe
HAyKOBO-JIOCIITHE
3aBJIaHHS. MiAT0TOBKA
Npe3eHTanii no
3MiCTOBHX MOIYJISIX

3arajibHa KUIBKICTH
roaud — 90

CrieniajibHICTh:
014 Cepeansa  ocBita
(biosioris  Ta  OCHOBH
310pOB’s)

Pik miaroroBxun

2-it | 2-it

Cemectp

-t | 1-i1

Jlexmii

TwxHEeBUX TOOUH UIA
JeHHO1 hopMH
HABYaHHS:
ayIUTOPHUX — 3
caMoCTiitHO1 poOoTH
cTyaeHTa — /

OCBITHII CTYNIHB:
MaricrTp

14ron. | 4 ron.

[IpakTruHi, ceMiHAPCHKI

16 Tox. 6ro.

JlabopaTopHi

CamocriiiHa poOoTa

60ron. | 80rox.

InuBinyanpHI 3aBIaHHS:

9 rom.

Bun konTpoIIO:

3all. | 3al.

[lepenymoBu 111 BuBYeHHs aucnuruniau (I'eHeTnka 3 OCHOBaMM  CEJCKIIii,
bioximisg, Monekynsapua Oiosoris, Meroauka HaBuaHHS O010JIOTii Ta OCHOB

3JI0pOB’sL.)




2. META TA 3ABJAHHSI HABYAJIbHOI JUCHUILJIIHU

Hapuanpna gucnuriiga ,,KiniTuHHa G10TEXHOJIOTIS Ta T'eHHA 1HXeHepis™ — I1e
00JIaCTh HAYKOBUX JIOCHII)KE€Hb, B OCHOBI SIKMX JICKHUTh TEPEHECEHHsS OJUHUIIb
CIaJKOBOCTI1 (F€HIB) 3 OJHOTO OpraHi3My B 1HIIMH, 3A1HCHIOBAaHUN METOJIaMH T'€HHOI
1mKeHepii (texnosorii pekomOinanTHHX JIHK). B Oiib11ocTi BUnaakiB METO0 TaKOTro
NIEPEHOCY € CTBOPEHHS HOBOTO MPOJYKTY 200 OTPMMAHHS BXKE BIJOMOTO MPOAYKTY B
OPOMHUCIOBUX MacmTabax. 3HayHy YacTUHY OI1OTEXHOJOTIYHHUX JOCIIIKEHb
3aliMaloTh TMpolecH OpOAIHHS 3 BUKOPUCTAHHAM OakTepiil, IPLKIKIB, TUTICHABHX
rpu0iB, BOAOPOCTEH, a TaKOX KyJIbTyp KJIITHH TBapHUH 1 POCIUH, MeTabomi3M 1
O10CMHTETHYHI MOXJIMBOCTI SIKAX 3a0e3MeuyioTh BHUPOOJICHHS —crernuiaHuX
PEUOBHH.

BuBueHHs po3AUIIB KIITHHHOI O10TEXHOJIOTii Ta TE€HHOI IHXEHepii HOCUTh
KOMILJIEKCHUM XapaKTep Ta BKJIIOYA€ BUBUEHHS TaKWX PO3AUIIB: 1CTOPIS PO3BUTKY
HayKy; O10JIOT1YHI CHUCTEMH, SIKI BUKOPUCTOBYIOTHCS B O10TEXHOJOTIl; TEXHOJOTIA
pekombinanTHuX JIHK; ximiunmii cuaTe3 JIHK, momiMepasHa maHIOroBa peaxiiis;
OTpUMaHHS pPEKOMOIHAHTHMX OUIKIB 32 JOMOMOIOI €YKaplOTUYHUX CHUCTEM;
BIIPOBA/HKCHHS MPUHIMIIB Oe3rnepepBHOI 010JIOT1YHOI OCBITU B 1HTEpECaxX CTajIoro
PO3BUTKY.

Hapuanpna puctmmiina ,,KimituaHa O10TEXHONOTIS Ta TeHHA 1HXeHepis”
nepeadayae BHUBYEHHS HAyKM NP0 TE€HETUYHY MOJM(DIKAIII0 OpraHi3MiB, SKa
TPAAMILIITHO € OAHIEIO 13 CKIAJ0BUX JUCUUIUIIH IPH MIATOTOBII Cy4YaCcHUX (paxiBLIB Yy
rajry3i 010J10T1i, ICUXOJOTIi Ta cepeaHbo1 OCBITU. KiITHHHY 010TE€XHOJIOTIIO Ta TEHHY
1HKEHEPII0 MOKHA BU3HAUUTH SIK BUEHHS TPO OCHOBH1 O10TEXHOJIOTTYHI MPOLECH, 1110
BUKOPUCTOBYIOTBCA [IJI1 OTPUMAHHS pPI3HUX O10JIOT1YHO-aKTUBHUX CIIONYK, PO
MNPUHIMON Ta METOAM KOHCTPYIOBAHHS O0'€KTIB O10TE€XHOJOTIi, MPO KOHUEMLIi
MOJICKYJISIpHO1 O10TexHoor1i 1 MeTomoorii pekomOiHanTHUX JIHK, renHoiIH)XEeHEpHI
METOAHM, TPO OCHOBHI 3aKOHOMIPHOCTI TEHETHYHHMX TMPOIECIB TPAHCTCHHHUX
OpraHi3MiB POCIMH, TBAPUH Ta MIKpPOOPTaHi3MiB, TEHHY Teparito, a TAKOXX PO3yMIHHS
3HAUYCHHS OI10TEXHOJOTIYHUX JOCATHEHb B PO3BUTKY Cy4YacHOI HayKd Ta
MIPOMHKCIIOBOCTI.

MeTor0 BHKIaJaHHS HaBYaJbHOI AUCHUILIIHU ,,KIIITMHHA O10TEXHOIOTIS Ta
reHHa 1HXEHepis” € HaJaHHS MOXJIMBOCTI CTYJIEHTY OBOJIOMITA 3HAHHSMHU IIPO
OCHOBHI CIOCOOM BJOCKOHAJIECHHS KIHLIEBUX MPOJYKTIB 3a JOMNOMOIOI METO/IB
MoAudiKallil reHiB HUIISXOM iX KJIOHYBaHHS Ta 3a0e3nedyeHHs (YHKLIOHYBAaHHS B
OopraHi3mMi HOBOTO Trocmojapsi, onTumizauii poOOTH KJIOHOBAaHUX TEHIB B MpO- Ta
EyKaplOTUYHUX CUCTEMAX.

3aBaaHHa HaBuyajabHOl aucuumuiiHa L, KimiTuHHA OIOTEXHOJIOrIST Ta TI€HHa
1HKEHEpis” MOoJsAra€e B PO3YMIHHI CTYJIEHTaMHU TEXHOJIOT1M MPSMOTO T'€HETHUYHOTO
BIUTMBY Ha J>KMBI OpraHi3MH, METOJMK OTPMMAaHHS B MPOMHCIOBHX MaciiTadax
I[IHHUX HU3BKOMOJICKYJIIPHUX PEUOBUH 1 MaKpOMOJIEKYJ, sIKi B MPUPOJHUX yMOBaxX
CUHTE3YIOTbCSI B MIHIMQJIBHUX KITBKOCTSAX, a TaKOX OpraHi3MiB 3 Hamepen
BU3HAYCHUMH CITaJIKOBUMH XapaKTepUCTUKaMU. bloTeXHOIOTIYHI 3HAHHS HEOOXITHI
JUIST  THATOTOBKM  CTYAEHTIB SIK MalOyTHIX BUYMTENIB  O10JIOTiI  Cy4acHOi



3araJbHOOCBITHBOI 1IKONU. [loCTiOBHICTh BUKIIAAy MaTepiany BinoOpa)xae OCHOBHI
eTary PO3BUTKY KJIITUHHOI O10T€XHOJIOTI].

3riHO 3 BUMOTAMH OCBITHBO-TIPOQECIHHOT MpPOrpaMu CTYIEHTH IOBUHHI
HAaO0YTH TaKHMX KOMIIETEHTHOCTEN:
- 3K 3. 3naTHicTh NPOBEICHHS JAOCIIKEHb Ha BIJMIOBIIHOMY PiBHI.
- 3K 4. 3patHicTh 10 MOILIYyKY, OOpoOJeHHsI Ta aHamizy 1HGopMallii 3 pi3HUX
TDKEpEUL.
- 3K 5. 3natHicTh BUUTHCS 1 OBOJIOIBATH CyYaCHUMH 3HAHHSIMU, 3aCTOCOBYBATH
3HAHHS B IPAKTUIHUX CUTYAIISX.
- 3K 9. 3parHicTh BHKOPUCTOBYBaTH 1H(OpMaIiiiHI Ta KOMYHIKAIiiHI
TEXHOJIOT1i.
- 3K 10. 3gaTHIiCTh mpalroBaTH B KOMaH/Al ¥ YMIHHS BUSIBJISITH M1KOCOOUCTICHY
B3a€EMO/IIIO.
- CK 2. 3paTHicTh BUKOPUCTOBYBAaTH 3HAaHHS, YMIHHA W HaBUYKA B Traiysi
byHIaMEHTAIBHUX PO3AUTIB  O10JIOTII IS JOCHIIKEHHS O10JOTIYHUX SBUIL 1
MpOIIECiB, YMIHHS 3HAXOAWTH, 30MpaTv 1 y3arajabHIOBaTH (aKTUUHUN Martepiad,
(dbopMyTIor0Un 0OTPYHTOBAH1 BUCHOBKH.
CK 3. 3paTtHicTh aHamizyBaTH OIOJIOT1YHI SBHUIA Ta MPOIECH 3 TOYKH 30Dy
Cy4aCHUX HAyKOBHUX JIOCII/I>KEHb.
- CK 4. 31aTHICTh 3aCTOCOBYBATH €JIEMEHTH TEOPETUYHOTO Ta €KCIEPUMEHTAILHOTO
JOCIIKEHHS B TpoQeCiitHiil A1SIBHOCTI.

IIporpamHui pe3yJibTaTH HABYAHHSA:

[IPH 4. Po3yMiTi cydacHy METOJIOJIOTII0 HAYKOBOT'O IMOUIYKY, CYTHICTh HayKOBOI'O
MI3HaHHS, Cy4YacHI METOOW JOCIHIJDKEHHS, a TaKoX IH(QOpMaliliHI TEXHOJIOrIl B
o0cs31, HEOOXITHOMY JIsl peaiizailii HayKOBUX JIOCHTIKEHb Yy Taly3i 010JI0T14HOT
HAayKd Ta OCBITH, BHPINICHHS HAYKOBMX 1 MPaKTUYHUX 3aBAaHb NpOQeciitHOi
TISUTBHOCTI.

[IPH 6. 3natn oco0aMBOCTI peanizailii TeHETHYHOI 1H(OpPMAIlil Ha PI3HUX PIBHAX 1
eTanax po3BUTKY OpraHi3my.

[IPH 9. Po3p’s3yBaTu ckiagHi 3amadi 1 mpoOsiieMH, 10 MOTpeOye OHOBIICHHS Ta
iHTerpanii 3HaHb, YacTO B YyMOBax HEMOBHOI / HEMOCTaTHBOI i1HdOpMaIli Ta
CYNEepEeUwINBUX BUMOT.

[TPH 20. BukopuctoByBaTH HaBUYKH POOOTH 3 KOMIT FOTEPOM Ta 3HAHHS W YMIHHS B
rajxysi cydacHUX 1H(QOpMAIliHHUX TEXHOJIOT1H JiJii BUPIIICHHS €KCIIEPUMEHTAIBHUX 1
MPaKTUYHUX 3aBJaHb y raigy3i 010J0Tr1YHOI OCBITH Ta HAyKHU.

3. OUIKYBAHI PE3YJBbTATHU HABUYUAHHSA

VY pe3ynbTati OCBOEHHS MOBHOIO KypCy HaBUaJbHOI AUCLMIUIIHU CTYICHTH
MOBUHHI MaTH TJIMOOKI MIIHI 1 CHCTEMHI 3HAHHS 3 YChOTO TEOPETHUYHOIO KYypCy, a
caMme: 4iTKi ySIBJIEHHS PO METOAW BUJIJIEHHS I'eHa a00 CUCTEMH YU T'PYIH T'€HIB
3 TEeHOMIB OJHHUX BHUJIIB OpTaHi3MIB 1 IEPEHECEHHS Ta BKJIOUEHHS iX y poOOTYy



y CKJIaJi TeHOMIB iHIIMX BUJIB OPTaHi3MiB, MITyYHUW CHHTE3 T'eHiB IN Vitro,
PO3MHOKEHHS BHAIIEHOTO a00 CHHTE30BAHOTO T'€HA UM T'€HETUYHUX CTPYKTYP,
BHUIIJICHHS aBTOHOMHHX BiJl XpOMOCOM KJITHH-TOCIOJapiB TaKUX T'eHETHIHUX
€JIEMEHTIB, SK IIa3MIJU, C€MICOMH 1 MepeopieHTallisd HampsMKiB iX ¢yHKIIIT,
CIIOJIY4EHHS 1 CTBOPEHHS HOBUX (DYHKI[IOHAJBHUX CHUCTEM IILISXOM MOETHAHHS
IFCHOMIB BiJ pi3HHX TaKCOHOMIYHHMX BH/IB OpPraHi3MiB, TeHHY Tepamiio eX VIVo
Ta IN VIVO, mpoOJieMH TCHETHUKH JIIOJAUHHU Ta MOXKJIHMBOCTI iX pO3B’sA3aHHS,
HOPMAaTHBHI TOJOXEHHA Ta MIXKHAPOAHI Yroad MIOJO0 THUTAHHS TMPO
KJIOHYBaHHSI JIOJUHH.

BinbHO BONOAITH TOHATIHHUM  amapatoM, 3HATH OCHOBHI TIpoOIeMH
HABYAJIbHOI JUCHUIUNIHM, 11 MeTy Ta 3aBaaHHA. OBOJIOAITH METOJOJIOTIEI0
JAOCTIPKEHb T€HOMY 1 BMITH TPaMOTHO IHTEPIpPETYBAaTHU IXHI pe3yiabTaTh. Martu
CHUCTEMHI 3HAaHHS TPO TEOPETHYHI OCHOBHM Ta METOMOJOTIYHI OCOOJMBOCTI
3aCTOCYBaHHS CHUCTEMHOTO MiJXOJy Y BUBYEHHI I'€HETUYHUX MPOIECciB Moaudikarii
’KUBUX OpPraHi3MiB Ta oTpuMaHH1 pekomoOiHanTHUX [JHK.

4. IPOTPAMA HABYAJIbHOI JUCHUATILIIHA

3MICTOBUH MOAY.JIb 1. MOJIEKYJISIPHA BIOTEXHOJIOT'IS

Tema 1. IIpomuciioBi MiKpoOpraHizmu.

bakrepii, IpLKIXKI, LBUILOBI TpuUOM Ta MIKPOCKOIMIYHI BOJOPOCTI, IO
BUKOPUCTOBYIOThCA B O10TeXHOJOrIi. [IpoAyKTH, 1110 CHHTE3YIOThCS MPOMHUCIOBUMHU
MikpoopranizmMamu. llepeBarm MikpoopraHi3miB, B TMOpPIBHSHI 3 BHILUMU
opraHiaMamu, JMJid CHHTe3y OIlOJIO'IYHO aKTUBHUX pPEYOBHH. Bumoru 10
MPOMMCIIOBUX IITaMiB MIKpOOpraHi3MmiB. BHIUIEHHS NpPOAYLEHTIB 3 MNPHUPOIAHHUX
mkepen. [IpuHUIMNM BUKOPUCTAHHS MYTAareHiB B  CEJNEKII MIKPOOPTaHI3MiB.
[lpuHunu OTpUMaHHA MYTAHTIB MIKPOOPTraHi3MiB 3 TOPYIICHOK PETYISIE0
CHUHTE3y METa0OJIITIB.

IMpakTuyna podora 1. BukoprctanHs MyTaHTIB B CEJIEKIIi.

Ipaktuuna podora 2. T[iOpuauzamiss B CENEKIi  MPOMHCIOBUX
MIKPOOPTaHi3MiB.

Tema 2. Bekrtopni wmosexkyan JJHK. KoncrpywBannsa i cesekuis
pexomOiHaHTHUX MoJieKkyJa JIHK.

Bumoru no BektopHux Mosekyn. Ilmazmigni Bextopu (pBR322, pUCI19).
®arosi BekTOopH, Kocminu, ¢armian (pBluescriptlISK+). Meroau KOHCTpyrOBaHHS
pekomOinanTHux JIHK. ®eHoTumoBa cenekilisi KJIOHIB KIITHH, M0 MICTSITh
pexkom6OinanTHl JIHK. Meroau cenekuii pexom6OinantHux JIHK 3a gomomororo
riopuauzaiii HyKJIETHOBMX KHCIOT Ta IMYHOJOTIYHUX MeToAiB. KoHCTpyroBaHHs
0i0miorek  renHomiB. Crparterii  cexBeHyBaHHs reHomiB. CTpykTypHa Ta
(GyHKIIIOHATBHA TEHOMIKA.

IMpakTuuHa podora 3. DepMeHTH TeHETUYHOT THXEHEPI.

IIpakTuyna podora 4. MonekyssipHa JIarHOCTHKA CHaIKOBUX 3aXBOPIOBAHb.

IIpakTuuna podota S. [Tonimepasna nanmrorosa peakiis (I1JIP).

Tema 3. Mikpo0ioJioriuni BUpOOHUIITBA.



Cxema wMikpoGiosmoriyHoro BupoOHuuTBa. Ilepiognuni Ta Oe3nepepBHi
MikpoOiojoriuni npouecu. Ilpunnun OymaoBu Ta (yHKIIOHYBaHHS (EPMEHTEPIB.
Etanu mpommciioBoro Mikpo6Giosioriunoro mnporecy. KoHTposb Ta peryntoBaHHS
nporeciB  ¢gepmenTanii. Exosnoriyni mpo6ieMd B MPOMUCIOBIM MIKPOOIOJIOTii.
bioTexHomoriss Xap4oBUX MPOAYKTIB, MPOJIYKTIB OPOJIHHSA Ta OPTraHIYHUX KHUCJIOT.
MikpoOioJIOTIYHMM CHUHTE3 O10JIOTIYHO AaKTHUBHUX PEYOBUH. MIKpoOi0JOTTUHMIMA
CHUHTE3 TOJIiCaXxapu/iB Ta JIMiaiB. BIacTMBOCTI OCHOBHUX THIIB IOJICaxapuiiB 1
JOiAiB MIKpOOHOTO MOXOJKEHHsI, Ta iX MPaKTHYHE BUKOPHCTaHHA. bioTexHomoris
OTpUMaHHs MikpoOHoro Oinka. bioTexHonoOriss OTpUMaHHA BOAHIO, MeETaHYy,
BYTJICBOJIHIB, TAJMBHOTO eTaHoNy. biorpancdopmariii Ta 0i0reoTeXHOJIOTIS.
biorexHonoriuna mepepoOka BiIXOMiB Ta KCeHOOIOTHKIB. bakrepiiiHi moOpuBa 1
3acobu 3axucTy pociauH. MikpoOHi Ta BipyCHI €HTOMOTEHHI MpermapaTH Ta 3acoou
3aXUCTY POCIIHH.

IIpaktuuna poGora 6. I[lpomwuciioBl Tmpolecd 3  BUKOPUCTAHHIM
IMMOO1TI30BaHUX (PEPMEHTIB 1 KIIITHH.

IIpaktuuna podora 7. ImyHodepmeHTHMII  aHami3:  OTpPUMAHHS
MOHOKJIOHAJIbHUX Ta MOJIKJIOHATBHUX aHTUTLI.

3SMICTOBUH MOJYJb 2. KIITUHHA TA TEHETHUYHA
IHKEHEPIS

Tema 4. KniTHHHI KyJbTYpPH Ta KJIITHHHA iHJKeHePis.

KynpTypyn TBapWHHHX 1 pOCIMHHUX TKAaHWH Ta I1X BUKOPUCTAHHS IS
BUPOOHMIITBA 1HTEp(EpOHY, BaKIUH, alkagoiAiB. TpaHcIUIaHTalis TBapUHHUX
eMOpioHiB. Perenepaiiis pociauH 3 KIITUHHUX KyJnbTyp. IlapacekcyanbHa
riopuau3aniss LUISIXOM 3JIMTTS OPOTOIUIACTIB Y MIKPOOPTaHi3MIB Ta BUIIUX POCIHH.
['Opuaizamiss coMaTHYHUX KIITHH TBapuH. KpioOanku. be3BipycHMil cagiBHUN
Marepiajl y pOCIUHHHUIITBI.

IMpakTuuna po6ora 8. Excrpecis reHiB B CKiiajii peKOMOIHAHTHUX MOJIEKYI
JTHK.

Tema 5. ManinyJsiii 3 MoJIeKyJIaMH HYKJIETHOBHX KHCJIOT in Vitro.

OcHOBHI  eTanM  T'E€HHO-IHKEHEPHOTO  eKClepuMeHty.  EHaoHykieasu
PECTPUKIli, BUKOPUCTAHHS PECTPUKTA3 JJsi TMOOyMOBU (I3MUHHUX KapT Ta
MOJICKYJISIPHOI  JIarHOCTUKM  CITAJKOBUX 3axBoproBaHb. JIHK-momimepasm, ix
BUKOPUCTAHHA B TEHHINW 1HXeHepii. Meroau BBeJACHHS B HYKJIETHOBI KHCJIOTH
paIl0OaKTUBHUX 1 HEPaJAl0aKTUBHUX MITOK Ta criocoou ix BusiBiieHHs. Metoau JIHK-
JIHK Ta IHK-PHK riGpuauzarii, BUKopucTaHHs riOpuau3aiiii HyKJIeTHOBUX KUCIOT
B MojnekyspHiii  giarHoctuui. JIHK-mirazu. Meroau  XiMIYHOTO — CHHTE3y
OJTHOHUTKOBHX OJIIT0/IC30KCHPUOOHYKJICOTHAIB, €Talml CHHTE3y JABOJAHI[IOTOBHUX
¢parmentie  JIHK. 3BopotHs Tpanckpuntaza, cunte3 kJHK. HamnpaBnenwii
mytarene3 Monekyn JHK in vitro. "Hokaytu" reuis. IlpuHumMnu BHUKOpUCTaHHS
antucenc-PHK.

Tema 6. KoncTpyoBanHs i cejiekuisi pekomo0inanTHux moJiekya JJHK.

Bumorun no Bektopumx Mosekyn. [lmasmimni Bexktopu (pBR322, pUCI19).
darosi BekTopHu, kocminn, darmian (pBluescriptlISK+). Meroan KoHCTpyrOBaHHS
pekombinanTHux JIHK. ®eHoTumoBa cenekiis KIOHIB KITHH, M0 MICTSTh
pekom6OinanTHi JIHK. Mertoau cenekmii pexomOinantHux JIHK 3a gomomoroto



riopuanzaiii HyKJIEIHOBHMX KHCIOT Ta IMYHOJIOT1YHUX MeToniB. KoHcCTpyroBaHHA
6i0morex  renomiB. Crparerii cekBeHyBaHHS TreHOMiB. CTpyKTypHa Ta
(hyHKITIOHATIbHA TEHOMIKA.

Tema 7. I'eHeTMyHa Ta KJIITHHHA iHJXKeHePisi NMPOMMCJIOBO BaKJINBHUX
MiKpOOpraHizmis

[TpuHIUIIA KOHCTPYIOBaHHS MPOMHCIOBHX MIKPOOPTaHI3MIiB 3a JOIIOMOTOIO
METO/IIB KJIITUHHOI Ta T'€HHOI 1HXeHepli. 3auTTs npororuiactiB. KiloHyBaHHS TeHiB,
0 KOHTPOJIOIOTH JIIMITYIOUl CTajli HUIAXiB MeTabomizmy. ['eHHO - i1H)KEeHepHe
KOHCTpPYIOBaHHS MPOJYIIEHTIB HE3aMIHHUX aMiHOKHUCIOT. [Ipobnemu Ta nocsrHeHHs
TeHHOI 1H)KeHepii ICEeBAOMOHA], CTPETITOMIIIETIB, Oaruil, KOpeHeOaKTepii, TPIxKIKIB.
TexHooT1YH1 MPOLIECH 3 BUKOPUCTAHHSIM MIKPOpPTraHi3MiB, CKOHCTPYHOBAaHUX I'€HHO-
THKEHEPHUMH METOJIAMH.

4. CTPYKTYPA HABYAJIbHOI JUCHUILJIIHUA

HazBu 3MicToBUX KinekicTs rogun
MOJIYJIB 1 TEM neHHa popma 3aouyna dhopma
o y TOMY YHCJI o y TOMY YHCIIl
g a | o | mab |iH7g |c.p g n | o | mab |[iH7g [c.p.
> >
1 2 |34 5 |6 |78 9 10| 11 |12]|13
Moayas 1
3microBuit moayas 1. MOJIEKYJIAPHA BIOTEXHOJIOI'TA
Tewma 1. 14 12 |4 8 |10 |2 2 6
[Ipomucnosi
MIKPOOPTaHI3MH.
Tema 2. Bexktopui |16 |2 |6 8 |18 |2 2 14
mosekyim JIHK.
KoHcTpyroBanHs 1
CEJIEKITiS
PEKOMOIHAHTHUX
monekyn JJHK.
Tema 3. 14 12 |4 8 |16 16
Mikpo6ioJioriuHi
BUPOOHUIITBA.
Pazom 3a 4 |6 |14 24 |44 1 4 4 36
3MICTOBUM
MozyJieM 1.
3micToBuii Moayab 2. KIITUHHA TA TEHETUYHA TH)KEHEPIA
Tema 4 KnitunHi 12 |2 |2 8 |12 2 10
KyJIbTYpH Ta
KJIITHHHA
1HXKEHepisl.
Tewma 5. 12 |2 10 | 12 12




Mamninynsiii 3
MOJIEKYJIaMU
HYKJIETHOBUX
KHCJIOT IN Vitro.
Tewma 6. 12 |2 10 | 14 14
KonctpyroBanns i
CEJICKITisS
PEKOMOIHAHTHUX
monekyn JIHK.
Tema 7. 'enetnuna |10 |2 8 |8 8
Ta KJIITUHHA
1HXKEHepis
IPOMHUCIIOBO
BOKIIMBUX
MIKPOOPTaHi3MiB
Pazom 3a 46 |8 |2 36 | 46 2 44
3MICTOBUM
MOJTyJIEM 2
Moayab 2
IH/13 9 9
Ycworo rogun |90 |14 |16 9 |160]/90 |4 |6 9 180
6. TEMU CEMIHAPCBKUX 3AHSATH
7. TEMU TIPAKTUYHUX 3AHSATH
Ne 3.1m. Ha3Ba Temu Iox.
3micToBuii Mmoayas 1. MOJIEKYJISIPHA BIOTEXHOJIOI'TA
1. |BukopucTaHHs MYTaHTIB B CEJICKIIi. 2
2.  TMbpunuzairis B cenexIlii MpOMHUCIOBUX MIKPOOPTaHi3MiB. 2
3.  |PepMeHTH reHeTHYHOI IHKeHepii. 2
4.  MonekynsipHa 1IarHOCTHKA CHAJKOBUX 3aXBOPIOBAHb. 2
5.  [[lomimepasna nanirorosa peakiiis (I1JIP). 2
6.  [Ipomwuciosi mpoliecy 3 BUKOPUCTAHHIM IMMOO1TI30BaHUX (PEpMEHTIB| 2
| KJIITHH.
7.  [ImyHodepMeHTHHIT aHAII3: OTPUMAHHS MOHOKJIOHAJILHUX Ta 2
MOTIKJIOHAJBHUX aHTHUTIIL.
Bcboro 3a moayJib 14
3micToBuii Moayab 2. KIITUHHA TA TEHETUYHA TH)KEHEPIA
8. |Excmpecis rexiB B ckiaal pekomOiHaHTHUX Mosiekyn JIHK. 2
Bcboro 3a moayJib 2
BCbHOI'O 16




8. TEMU JJIABOPATOPHUX 3AHATDH

9. CAMOCTIMHA POBOTA

Ne 3.1m. HasBa Tremu I'opn.
3microBuiit moayas 1. MOJIEKYJISIPHA BIOTEXHOJIOI'TA

BumMoru 0 MpOMHUCIOBUX IITaMiB MIKPOOPTaH13MiB. 4/6

2 [TigroToBKka 10 BHPOOHUYOIrO TMpoIeCcy, TpuBane 30epiranus i 4/6

M1ITPUMaHHS B aKTUBHOMY CTaH1 MPOMUCIIOBUX MIKPOOPTaHi3MiB.

KynbruByBanHs KiIiTHH. KyabTypH eykapioTHUHUX KITITHH. 2/4

TexHonoriuHi  cXeMH  OTpUMaHHS  aMIHOKHCIOT  ImisixoMm 2/8
MIKpOO10JIOTTYHOTO CUHTE3Y.

5. depMeHTH SIK JTIKapChKi penapaTH. 6/6
MynsTH(hEpPMEHTHI aHATITUYHI CHCTEMHU. 6/6
Bcboro 3a MoayJib 24/36

3microBuii moayJs 2. KIITUHHA TA TEHETUYHA IH KEHEPISA
K1oHyBaHHS CTPYKTYpHUX I'€HIB €yKapioT. 6/8
['eHeTruHa TpaHchopMallis IPOKAPIOT. 6/6
CenexkTHBHI MapKepHU B TPAHCTEHO31 TBAPHUH. 6/8

10. |bynmosa Ti - mna3miz Ta ix posib B TeHETUYHIN TpaHCPOpMallii pOCIHH.| 6/10

11. |[[enotepariis Jt01UHU. 6/6

12.  |OcnoBHi miaxoau n0 HIV-teparnii. 6/6
Bcboro 3a MoayJib 36/44
BCbHOI'O 60/80

10. IHAUBIAYAJIBHI 3ABJIAHHS

[naMBigyanpHEe HayKOBO-AOCIIIHE 3aBAAHHS 3 Kypcy ,, KiiTHHHA O10TE€XHOJOTIA

Ta reHHa 1HXeHepida~ nependavyae MATOTOBKY MPE3EHTALIM MO 3MICTOBUX MOJYJIAX,
0 BKJIFOYAE HACTYITHI BHIU POOIT:

® CKJAJaHHSd  OIOPHO-JIOTIYHMX CXEM  BIJAMOBIZHO JO  BHUBYCHOIO
TEOPETUYHOT0 MaTepiaity;

® [IJIrOTOBKA Ta 3aXMCT HAYKOBO-1H(POPMAIIHHUX MaTEPialiB;

e miaroroBka Oi0miorpadii CcyyacHUX HampsMIB JOCIIKEHb B Taly3i
KJIITUHHOI O10TEXHOJIOT11 Ta TEHHOI 1HXKEHePii.

11. 3ACOBM JIATHOCTHUKHU PE3YJIbTATIB HABUAHHAI.
- 3QJIK;



- MOJYJIbHUH KOHTPOJIb;

- TCCTH;

- 3aXUCT MPAKTUYHHUX POOIT;
- Ipe3eHTAIlil pe3yJIbTaTiB BUKOHAHUX 3aBJaHb Ta JOCIiKCHb.

12. KPUTEPII OLIHIOBAHHS PE3YJLTATIB HABUAHHSI.

Ji€ HaKONMUYyBaJlbHA KpPEAMTHO-TpaHC(pEpHa cUcTeMa
OLIIHIOBAaHHS TPOTrPAMHHX pE3yNbTaTiB HABUAHHS CTY/ICHTIB, 110 PEaNi3y€EThCS B X0/l
BUKOHAHHS 1 3aXHUCTy npaKTHqHHX/na6opaT0pHHx po6it, BukoHaHHs I[HJ/I3 Ta
MOJYJIBHOTO KOHTPOJIIO, JIJIsl SKUX BU3HAYEHO MIHIMAaJIbHY KUIBKICTH OaliB, sIKY CIiJ
Ha6pam TUTSI qaopMyBaHH;I peI/ITI/IHFOBOFO Oamy CTYIEHTa Ta BUCTABJICHHS foro y
3aJ11KOBy KHIKKY 1 BIZJOMICTh YCHIIIHOCTI CTY/AEHTIB 3 BIANOBIIHMMHU OIIHKAMH 32
HAI[IOHAJIFHOIO Ta €BPONEICHKOI0 KPEAUTHO-TpAaHCHEPHOIO cucTeMamu Ha piBHI 60%

B yHiBepcureti

Bi,ZI 3allJIaHOBAHOI'O.

HIxana oninoBanHga: HanioHaabHa Ta EKTC

Cyma 6aitiB 3a BCl OmuiHKa 32 HalllOHAIBHOIO MIKAJIO0
BUIIM HABYATIPHOL | njig ex3aMeHy, KypCOBOIO JUTSL 3aJTIKY
AVUTBHOCT1 poeKTy (poOOTH), MPAKTUKH
90-100 BIIMIHHO
82-89 o6be
74-81 AO00p 3apaxoBaHO
64-73 3aJI0BUILHO
60-63
: : HE 3apaxoBaHo 3
HE3aJI0BUTLHO 3 MOYKIIUBICTIO :
33-59 MOJIMBICTIO IOBTOPHOTO
MTOBTOPHOTO CKJIQJaHHS
CKJIQJaHHs
HE3aI0B1ILHO 3 000B’ I3KOBUM HE 3apaxoBaHoO 3
1-34 ITIOBTOPHUM BUBYEHHSM 000B’SI3KOBUM MTOBTOPHUM
JUCILIUILIIHA BUBYEHHSAM JUCIUIUIIHA

11. METOAHM KOHTPOJIIO

- yCHE ONMWTYBAHHS TiJ Yac MPAaKTHYHUX 3aHATH Ta 3aXUCT 3BITIB 3a pe3yJbTaTaMu
BUKOHAHHS 3aBJIaHb MPAKTUYHUX POOIT;
- KOHTPOJIb PIBHSI TEOPETHUYHUX 3HAHDb CTYICHTIB Y ()OpMiI MOIYJIBHOI KOHTPOJIBHOT

poboTtu;

- KOHTPOJIb 32 CAMOCTII{HOIO POOOTOIO CTYJIEHTIB y (hOpPMi KOJIOKBIyMY;
- TepeBipKa IHIWUBIAyaTbHUX HAYKOBO-JOCIITHUX 3aBaHb;

- TmepeBipka pedeparis.

13. PO3HOALJ BAJIIB, AKI OTPUMYIOTH CTYAEHTH

Mooyne 1,2 (3anix)




~

[ToTouHe TecTyBaHHS Ta caMOCTiiiHa poboTa

. - 3amik | Cyma
3M1CT01§\I;H1MOHYHB 3micToBuit MOYIB Ne 2 IH]3

Tl T2 T3 T4 T5 T6 T7
10 100

10 10 10 10 10 10 10 20

14. METOANMYHE 3ABE3ITEYEHHSA

CamocriiiHa pob6oTa CTYJAEHTIB HaJ TEOPETHYHUM Ta MPAKTUUHUM
MaTepiajJoM HaBUYAIbHOI JUCIHUIIIIHU 3IHCHIOETHCS B TaKUX hopMax:

- BUBUEHHS TEOPETUYHOrO Marepiaiay, M0 BHUKJIAJEHUN Ha JEKUIHHUX
3aHATTAX Ta IPU3HAYEHOTO JUISI CAMOCTIHHOTO OIpalllOBaHHS,

- 1HAUBiAyaJibHE Ta TPYNOBE BUKOHAHHS HAaBYaJbHUX 3aBJaHb, PO3B’SI3yBaHHS
eBpPUCTHUYHUX 3aJa4 13 peajbHOl MpeJMETHOI 001acTi.

B sKkocTi HaBYaJIbHO-METOJMYHOIO 3a0€3MeYeHHsI caMOCTIMHOI poOoTH
CTYJIEHTIB BUKOPHCTOBYEThCS 0a30Ba Ta AOJATKOBA JITEparypa 3 IAUCIUILIIHH,
IHTEpHET-peCcCypCcH, MaTepiaj JeKUiid, MeTOAUYHI PEKOMEHAalli A1 BUKOHAHHS
3aBJaHb NPAKTUUYHUX POOIT Ta BAKOHAHHS CAMOCTIHHOI POOOTH.

15. PEKOMEHIOBAHA JIITEPATYPA
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Kuis, KBII], 2003. 640 c.
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159 c.



9. Kyuenko A. A. AganTuBHBIA MOTEHUHAT KYJIbTYpHBIX pacTeHuil (DKOJIOTO-
reHeTudeckue ocHoBbl). Kumunes, 1988. 767 c.
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17. HEPE3ATBEP[)KEHHSI POBOUYOI TIPOI'PAMHU HABYAJIBHOI JUCIIUIIJITHA
(3a moTpedn)



