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1. AHoTauist AMCIUILIIHA

Hapuanbna qucnurutina «IIpomuciioBa Gi0T€XHONOTIS BIATPAE IHTErPaNIbHY POJb y LUK
MiArOTOBKH (haxiBIiB-010TEXHOJIOTIB Ta 3a0e3ledye aaanTaililo 3HaHb, OTPUMAHHUX 37100yBadyamMu
BUIIOI OCBITU B IPOIIECi HaBYaHHS, /10 BUKOPUCTAHHS B yMOBAaX BUPOOHWYOI AisIIBHOCTI. Y Kypci
«IIpomucioBa OIOTEXHONOTIS» PO3MIAAIOTHCA MPUHIUMIIOB] anaparypHO-TEXHOJOTIYHI CXeMH
OCHOBHHMX BHJIB OIOTEXHOJOTIYHMX BHPOOHHITB, MPU LBOMY OCOOJMBA YyBara MPHILIAETHCS
KJIFOYOBUM TOYKAaM BHPOOHUYHUX MPOIECIB. Y Mpoleci MPOCIyXOBYBaHHS TUCIUILIIHA CTYACHTU
3HaHOMJIAITBCSA 3 OCOOJNMBOCTSMM OpraHi3alii BITYM3HSIHHUX BHUPOOHHUITB, B OCHOBI SKHX JI€XKaTb
010TEXHOJIOT1YHI MPOIIECH, a TAKOXK 3 IHHOBAIlIMHUMH ITiIXOAaMH, SIKI BAKOPUCTOBYIOTHCS Y CBITOBIH
BUPOOHMYIH MPaKTHILL.

2. MeTa HABYAJILHOI JUCIUILIIHA

Mertoro AuCUUILTIHY € HAOyTTsI CTyA€HTaMH 3HaHb PO CTPYKTYPY Ta (PyHKIIIOHYBAaHHS Pi3HUX
THITIB MPOMHUCIIOBHX MiAMPUEMCTB, Y BUPOOHHUOMY ITUKIII TKMX BUKOPUCTOBYIOTHCS 010 TEXHOJIOTTYH1
MPOIIECH, a TaKOXK 3HAHHS MPO 0COOIMBOCTI 010JI0TIi MIKPOOPTaHi3MiB, II0 BUKOPUCTOBYIOTHCS B
010TEXHOJIOT1YHIN MPOMHCIOBOCTI K MPOAYLIEHTH OCHOBHUX IIJIbOBUX MPOAYKTIB, TEXHOJOTIIO
MPUTOTYBaHHS [MOKUBHUX CEPEJOBHIN, METOIM KyJIbTUBYBAaHHS, YIPABIIHHSA TIPOIECOM
BUPOIIIYBaHHS TPOMHCIIOBUX IITaMiB Ta OTPUMAaHHS Ha X OCHOBI I[IIbOBHUX IPOJYKTIB.

3. IIpepekBizuTn

«IIpomucnoBa 6G10TEXHOIOTIsH» COHUPAETHCS HA 3HAHHS, OTPUMaHi 31100yBadaMu BHUIIO1 OCBITH
MIPU TPOCITYXOBYBaHHI HABYAJIbHUX NUCHUILTIH «bioJoris KImiTHHMY, «XiMis HeopraHidaay, «XiMmis
opraHiyHay, «3arajibHa 6i0ximis», «Metaboniyna 0ioXimis» «3araabHa 010TEXHOJIOTIN, «3arajibHa
MikpoOiosorist Ta Bipycosoris», «[Ipomecu, amapatm Ta yCTaTKyBaHHS BHPOOHHIITB Taiy3i»,
«biodizukay.

4. Pe3yabTaTu HaBYaHHA

OCHOBHMMM 3aBJIaHHSIMU BUBUEHHS nucuuIuiiau “IIpomuciioBa OioTexHOJOrIsA” € HAOyTTS
CTy[€HTaMH 3HaHb Ta HAaBUYOK I0JI0 OpraHizauii OlOTE€XHOJOTIYHMUX BHUPOOHMIITB; 3HAYECHHS
OCHOBHUX TEXHOJIOTIYHHUX, HAyKOBMX Ta TEXHIKO-€KOHOMIYHHX TEpPMIHIB 1 IOHATH; HAyKOBO-
TEOPETUYHHX OCHOB CY4YaCHHUX TEXHOJOTIYHUX MPOIECiB 1 crocoOiB iX MpakTUYHOI peani3aii,
OCHOBHUX TNPHUHLUIIIB TEXHOJIOTl, yMOB TIPOBEJIEHHS TEXHOJOTIYHUX ONepalii; HUIIXiB
BJIOCKOHAJICHHS ICHYIOUMX TEXHOJIOT1H, MiIBUILIIEHHS SIKOCTI MPOAYKLIi Ta 3HWKEHHS ii COO1BapTOCTI,
MEePCIEKTUB PO3BUTKY Tajiy3l, €KOJIOTIYHHM CTaH JII0YUX BHUPOOHMIITB; YMIHHSI KOHTPOJIOBATH
MPOIIECH MIKPOOHOTO CHHTE3Y B YMOBaX BUPOOHHIITBA; BUPIIIEHHS MPUKIATHUX O10TEXHOIOTTUHUX
3aBJIaHb Ta MPOBEICHHS EKCIIEPUMEHTAIBHUX J1a00PaTOPHUX JOCIHIHKEHb.

B pesynbrari HaB4aHHS y 3100yBadiB (POPMYIOTHCS TaKi KOMIIETEHTHOCTI:

3K 01 31aTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYaI[1sIX

OK 15 31aTHICTh TMPOBOAMTH aHANI3 CHUPOBHMHHU, MarepiaiiB, HamiBIPOIYKTIB,
I[IJThOBHX MPOIYKTIB O10TEXHOIOTIYHOTO BUPOOHUIITBA

OK16 BpaxyBaHHsI KOMEpPILIMHOTO Ta €KOHOMIYHOI'O KOHTEKCTY MPHU MPOEKTyBaHHI

BUPOOHUITB  OIOTEXHOJOTIYHUX  MPOJAYKTIB  PI3HOIO  NPHU3HAYCHHS
(TIPOMUCIIOBOTO, Xap4oBOTO, (apMaIleBTUIHOTO, CLIBCHKOTOCTIOAAPCHKOTO
TONIO).

OK18 3n1aTHiCTh 00MpaTH 1 BUKOPUCTOBYBATH BIAMOBIIHE 001/ IHAHHS, IHCTPYMEHTH
Ta METOAM Ui peamizailii Ta KOHTPOJI BHUPOOHUIITB O10TEXHOJIOTTYHUX
MIPOJIYKTIB Pi3HOTO MPU3HAYECHHS.

DdK19 3MaTHICTh CKJIQJIaTH TEXHOJOTIYHI CXEMH BHPOOHHIITB O10TEXHOJOTTYHHUX
MPOIYKTIB Pi3HOTO MPU3HAYCHHS.
DK20 31aTHICTh CKJIAJAaTH amapaTypHi CXeMH BHUPOOHMITB O10TEXHOJOTITYHUX

MPOIYKTIB Pi3HOTO MPU3HAUYEHHS.
OK 22 3/1aTHICTH OILIHIOBATH €(PEKTUBHICTH O10TEXHOJIOTTYHOTO MPOIIECY




B pesynbrari HaB4aHHS (GOPMYIOTHCS TaKi TPOrpamMHi pe3yabTaTu

I1P13 BMmitu 37iliCHIOBaTH TEXHIKO-€KOHOMIYHE OOIPYHTYBaHHS BHPOOHUIITBA

010TeXHOJIOTIYHUX MPOIYKTIB PI3HOTO MPU3HAYCHHS (BU3HAYCHHS MOTPEOU Y
UJILOBOMY MPOAYKTI 1 pO3paxyHOK MOTY>KHOCTI BUPOOHHIITBA).

I1P 14 Bwmitn oOrpyHtyBatr BHOiIp O10JIOTIYHOTO areHTa, CKJIaay IOXHBHOTO

cepelloBHUIla 1 croco0y KyJbTHBYBAaHHS, HEOOXITHUX JOMOMIKHHMX pOOIT Ta
OCHOBHHX CTaiifl TEXHOJIOTIYHOTO MPOIIECY.

[1P16 bazyrounce Ha 3HaHHSIX, OJIEP>KAHUX IiJ] Yac MPAKTUKU Ha MiJMPUEMCTBAX Ta

yCTaHOBAX, BMITH 3JIMCHIOBATH MPOJAYKTOBHUH PO3PAXyHOK 1 pPO3PaXyHOK
TEXHOJIOTTYHOTO O0JIa{HAHHS.

ITP20. Bmiti  po3paxoByBaTH  OCHOBHI ~ KpUTepii OIIHKHM  e(eKTHBHOCTI

010TeXHOJIOTIYHOrO0 Tporecy (mapameTpu pocTy OIOJNOTIYHMX AareHTiB,
MIBHJIKICTh CHHTE3Y IJIbOBOTO TMPOAYKTY, CHHTE3yBajbHAa 3/aTHICTbH
010JIOTIYHHMX areHTiB, CKOHOMIYHHIA KOE(IIIEHT, BUXI]] IIILOBOTO MPOIYKTY
BiJ cyOCTpaTy, IpOAYKTHUBHICTD, BAPTICTh MOKUBHOTO CEPEAOBHUIIA TOIIO).

OCHOBHI IIPHHITUITN OpraHi3aiiii 610TeXHOJOTIYHUX BUPOOHHMIITB;
(byHKIIIOHANBH1 0COOIMBOCTI MPOMHCIOBUX IITaMIB MIKPOOPTaHi3MiB;
HaNpsSIMKY 3aCTOCYBaHHS PEYOBUH ITEPBHHHOTO Ta BTOPUHHOTO META00Ii3MYy;
MeXaHi3MH YIPaBIiHHAM MIKPOOHUM CHHTE30M.

BMmitn: ..o,

3aCTOCOBYBATH 3HAHHS y MPAKTUYHHUX CUTYyallifX;

CaMOCTIHO BHU3HAuaTH €()eKTUBHICTh OI0TEXHOJIOTTYHUX BUPOOHULTB Ta PO3PAaXOBYBATH ii
OCHOBHI KpUTepii;

3MIIHCHIOBATH TEXHIKO-€KOHOMIUHE OOIPYHTYBaHHSI 010TEXHOJOTIYHOTO BUPOOHHUIITBA,;
pO3po0NATH Ta BIOCKOHAIIOBAaTH NPUHLUIOBI 1 amapaTypHO-TEXHOJIOTIUHI CXEMH
BUPOOHUITB 010TEXHOJIOTTYHUX MPOTYKTIB PI3HOTO MPU3HAYECHHS;

IPOBOIMUTH aHaNI3 CHUPOBUHHM, MarepiaiiB, HaMIBIPOAYKTIB, IUIbOBUX IPOAYKTIB
010TE€XHOJIOTTYHOTO BUPOOHHUIITBA

BUOMpATH ONTUMAJIbHI PEKUMH TEXHOJIOTIYHUX OIepalliii, CTBOPIOBATH €(PeKTUBHI TEXHOJOTIT
3 BUKOPUCTAHHSAM ICHYIOUOi Ta HOBITHBOI HayKOBO-TE€XHIYHOI 1H(pOopMallii;

oOupary paiioHadbHI TEXHOJIOTIYHI PIIIEHHS 1 HAyKOBO X OOIPYHTOBYBATH;

aHaJI3yBaTH TEXHOJIOTIYHI CUTYallli, PIBEHb €KOJIOTTYHOI Oe311eKH BUPOOHUIITB;
BUKOPUCTOBYBaTH Cy4YaCHI METOAU OIOTEXHOJIOTIYHUX JOCHIDKEHb IS TPOBEIACHHS
eKCIIEPUMEHTAIbHUX JTa00PAaTOPHUX JOCHTIIKEHb.



5. Onuc HaBYAJILHOI AUCHHUILIIHA
5.1. 3arasbHa iHopManis

Ha3Ba HaBYAJIBLHOI AUCIUILIIHA
§ KinbkicTh KinpkicTh ronun
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5.2. JIniakTHYHA KapTa HABYAJIbHOI JUCIUILIIHU

HazBu 3MicTOBHX MOIYIIIB i
TeEM

Kinpkicts rogun

JeHHa Gopma

3a04Ha popma

y TOMY YHCIi

yCBOTO

I | c |na6|iH/:[|c.p.

yCBOTO

y TOMY YHCIi

n| C |na6|in[|c.p.

Temu JeKUiiHUX 3aHATDH

3micToBuii Mmoayab 1. Opranizaiis Ta 3a0e3neueH

HS BEJIMKOMACIITA0HOTO

010BUPOOHUIITBA HA IPUKJIAi OpPOTMILHUX BUPOOHHUIITB

Tema 1. OcobamBOCTI OpraHi-
3ar1ii BemkoMacIuTabHol dep-
MEHTAIIi1 Ha TIPHKJIai IPOMKC-
JIOBOTO BUPOOHHIITBA ETHUIIOBOTO
CIUPTY Ta OIOETAHOIY.

25

15

Tema 2. [TpuHimnm
BHKOPHCTAHHSI IPOMHUCIIOBHX
KYJIETYP MIKPOOPraHi3MiB Ha
TIPHKJIaZi BUPOOHHIITBA
BHHOT'PA/IHHX Ta TUIO/IOBO-
SIT1THUX BHH 1 OLITY

23

15

Tema 3. depmenTHi npenapartu
B 010TEXHOJIOTIYHUX
BUPOOHMITBAX (HA MPUKIAAi
HBOBAPiHHS).

32

20

Pazom 3a 3M1

80

10

10

10

50

TemHu JeKIiHHUX 3aHATEL

3micToBuii Moayab 2. BioTeXHOIOTIYHI OCHOBM HAKOITMYEHHS BTOPUHHHUX
10, KMCJIOMOJIOUYHHUX NPOJYKTIB T CUPIB

BUPOOHMIITBI Ya

MeTa0oITIB mpHu

Tema 1. ITopiBHSIHHS
anapaTypHO-TEXHOJOTIIHUX

CXE€M IIPU BUPOOHUIITBI Pi3HUX 44 4 6 4 30

BUJIIB KUCJIOMOJIOYHHX

HPOJYKTIB.

Tema 2. HakonuueHHs

BTOPHHHHX METaboITIB y o5 4 2 4 15

npoleci BApOOHUIITBA Ta

BU3PIBaHHS CHPIB.

Tema 3. biorexHosnoriuHi

ACTIEKTH BUPOOHMIITBA PiZHUX 16 2 2 2 10

COPTIB Halo.

Pazom 3a 3M 2 85 10 10 10 55
Yceboro ronun 165 20 20 20 105




5.3. 3micT 3aBAaHb IS CAMOCTIIIHOI pO0OOTH

Ne Hassa temu

3/m

1 [TigroTOBKA ET0I030BMICHOT CHPOBUHH Y TEXHOJIOTTYHOMY MPOIIeCi BUPOOHHIITBA CIIUPTY.

2 Oco0nMBOCTI TEXHOJOTIYHOTO TMPOLECy KyJAbTUBYBAaHHS JPUKIKIB y CIUPTOBOMY
BUPOOHMIITBI.

3 [NopiBHsIBHA XapaKTEpPUCTUKA TMPOLECIB AUCTWIIALII Ta peKTHdiKamii y CcrIupToBOMYy
BUPOOHMIITBI.

4 [ToOiyni MpOXYKTH Ta €Tamy, Ha SIKUX BOHU YTBOPIOIOTHCS B TEXHOJOTIYHOMY IPOIEC]

BI/IpO6HI/II_[TBa CTHUJIOBOT'O CIIUPTY. MO>KIMBI HIIIXH BHUKOPHUCTAHHA

Bios10TiYHO aKTHBHI PEYOBUHU BUHOTPAIHUX BUH.

IHTEHCUBHI TEXHOJIOT1i Y BUHOPOOCTBI.

Kputepii mindopy KyJIbTyp, IEPCIEKTUBHUX Y BUPOOHHIITBI IJIOJIOBO-SITITHIX BUH.

3MiHa CKJIaJy BUHA Yy Mpolieci Woro Bu3piBanHs. [IcyBaHHs BUHA.

O [0 [J |\ |n

Bukopucranus ¢pepMEHTHHX MpenapaTiB Ta MaJIbTO3HOI MATOKH Y TEXHOJIOTIYHOMY ITpOIIeci
BUPOOHHMIITBA MHBA.

10 Mikpodopa nuBa.

11 TexHoorisi BUPOOHUIITBA XJIIOHOTO KBAacy

12 bio0riYHO aKTUBHI PEYOBHHHM CMETAHH Ta HOTYPTiB

13 Tpancdopmariss mikpodaopu B mporieci TpuBaJIOTo 30epiranHs (IICyBaHHS) CMETaHU Ta
HOTYPTIB.

14 TexHosmorisi BHUTOTOBJIGHHS, Mikpoduopa Ta HYTPIEHTHHH CKIaa TpaauidiHUX
KHCJIOMOJIOUHUX MPOAYKTiB YKpainu (MacisHKa, TYCIISHKA, PsKaHKa)

15 XapaKTepuCTHKA MPOIIECy Yeaaepe3altii.

6. CucremMa KOHTPOJIIO T OLIHIOBAHHSA
Buau ta popMu KOHTPOJIIO
dopmMaMH TOTOYHOTO KOHTPOIIO € yCHa (JOMOBiAb) 1 MHUChMOBA (TECTYBAaHHS) BIAMOBIIH
CTYJIEHTa, Ta IPOTOKOJIN JJaOOPATOPHUX POOIT.
@DopMoI0 MiJICYMKOBOTO KOHTPOJIIO € €K3aMEeH Y BUIJISA/II KOMIT IOTEPHOIO TECTYBaHHS.
3acobu ouiHIOBaHHS
- KOHTpOJIbHI pOOOTH;
- CTaHJApTHU30BaH1 TECTH;
- pedeparu;
- ece.
KpuTepii oniHIOBaHHS pe3y/1bTaTiB HABYAHHA 3 HABYAJIbHOI A CUHUILIIHA

O1iHIOBaHHS pe3yNbTaTiB HABYaHHS CTYJEHTIB 311HCHIOETHCS 32 HaKonu4uyBajibHOK 100-6ampHOI0
CHCTEMOTO, 3T1JTHO SKOi Ha TOTOYHUN KOHTPOJIb BiABOAUTHCS 60% Habpanux 6amis, e 40% BiICOTKIB
0aJIiB CTyIEHT MOXKE OTPUMATH 32 Pe3yJbTaTaMU ICITHUTY.

Jlnst TiepeBeleHHS HAKOMMYCHHWX CTYISHTOM OajiB y HAI[lOHAJIBbHY MIKally Ta IKaimy ECTS
BUKOPHCTOBYIOTh 3alpoBaKeHy B YUepHIBEIbKOMY HalllOHAJIbHOMY YyHiBepcuTeTi imeHi FOpis
deapKOBUYA CUCTEMY:

Cyma 6aniB Orinka ECTS HamionaipHa mkaira
90 — 100 A BiZMiHHO

80-89 B

70-79 C A0bpe

60-69 D .

50-50 E 3aI0BIJILHO

35-49 FX HE3aI0BIJIBHO 3 MOJKJIMBICTIO TOBTOPHOTO CKJIAAHHS

0-34 E HE3aJI0BIIBHO 3 000B’SI3KOBUM MTOBTOPHUM BHUBUYCHHSIM
IHUCIUIIIIHA




Po3noaia 6aJiB, siKi OTPUMYIOTH CTYA1€HTH

[ToTouHe oniHOBaHHS (@youmopHa ma camocmitina poboma)
KinpkicTb CyMania
3micToBuit MoIyIb 1 3MicTOBUI MOIYIb 2 OaiiB K_i/b 6Ia)miB
(ex3ameH)
T1 T2 T3 T4 T1 T2 T3 T4
8 8 8 6 8 8 8 6 40 100

0

10.

T1, T2 ... T12 — Temu 3MiCTOBUX MOAYIIIB.

7. PexomenioBaHa Jiiteparypa
3aranbHa (IpoMUCIIOBa) 010TEXHOJIOTiS: HaBYanbHUM nmocionuk / M.JI. Menbauuyk, O.J1.
Kistuenko, B.B. boponaii, F0.B. Konowmiens. — Kuis: @OIT Kopsyn J1.10., 2014. - 252 c.
[Mupor T.I1. 3aransua 6iotexnonoris: miapyynuk / T.IT. ITupor, O.A. IrnatoBa. — K.: HYXT,
2009. -336 ¢
3arasibHa TEXHOJIOTIS XapuyoBUX BHUPOOHUITB Yy MpHKIagax 1 3amavax: [ligpyunux /
[Toaxusincbkuit JIJI., Byxkamo C.I., Kamycrenko I1.O., Opnoa €.1.] — K.: Llentp
HaB4aJIbHOI JiTepatypH, 2005. — 496 c.
TexHosorist MOJIOYHUX MPOAYKTIB : miaApydHuk / I'. €. [lomimyxk, O. B. I'pek, T. A. CkopueHko
Ta iH. ; MiHICTepcTBO OCBITH 1 Hayku YKpainu, HamioHanpHUMI yHIBEpCUTET Xap4yOBUX
Texnooriii. — Kuis : HYXT, 2013. - 502 ¢
Texnonoris cupy : miapyunuk / FO. T'. Cyxenko, I'. €. TTonimyk, P. . Pamanayckac, T. L.
[unrapesa ; mix 3ar. pen. 0. I'. Cyxenka ; HamionansHuil yHiBepcuTeT OlopecypciB i
npupoaokopuctyBaHHs Ykpainu. — Kuis : Komnpunt, 2015. — 412 c.
Xapuosa 01otexHosoris : niapyunuk / T. I1. ITupor, M. M. AnTontok, O. . Ckporpka, H. @.
Kirens ; HanionansHuii yHiBepcUTeT XapyoBUX TexHousorii. — Kui : Jlipa-K, 2016. — 408 c.
[HHOBALIIHI TeXHOJIOTIT MPOAYKTIB OpoiHHS 1 BUHOpoOCTBa : migpyuyHuk / C. B. IBanos, B.
A. Jlomapeupkuii, A. M. Ky Ta id. ; pen. : C. B. IBanoB; HauionaneHuil yHiBepcuTeT
xapuoBux TexHojorii. — Kuis : HYXT, 2012. — 487 ¢
Homapenskuit B. Texnomnoris conoay ta nuBa. — K.: Yposkait — 1999 - 294c.
Soetaert W., & Vandamme E. J. (Eds.). Industrial Biotechnology: Sustainable Growth and
Economic Success Wiley-VCH, 2010. https://doi.org/10.1002/9783527630233
Wittmann C., & Liao J. C. (Eds.). Industrial Biotechnology: Products and Processes. Wiley-
VCH, 2016. https://doi.org/10.1002/9783527807833
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