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HEPEJIMOBA

Po3pobsieno poOovoro rpynoro (GakyiabTETy TEXHOJOr BUPOOHHMIITBA 1

nepepoOKK MpOAYKLIi TBAPUHHUITBA, cTaHaapTru3alii ta 6iorexnonorii (TBIIITCB)
MUuKOJ1aiBChKOTO HalllOHATIBHOTO arpapHoro yHisepcutety (MHAY) y cknani:

1.

2.

Kpamapenko O.C. — kaHaMAAT CUIbCHKOTOCIOAAPCHKUX HAYK, JOLEHT, JOLCHT
kadenpu O10TexHOJIOTIT Ta OGi01HX)eHepli — rapant Oll;

I'mie M.I. — [OKTOp CUIBCHKOTOCHIOAAPCHKUX Hayk, mnpodecop, [CKaH
dakynsreTy TBIIITCB;
. Kapareesa O.I. — KaHmmpgaTka CIIbCBKOTOCHOJAPCHKMX HAYK, MOLICHTKA,

B.0.3aB1AyBauku Kadeapu OI0TEXHOJOrI Ta O101HXKEHEPIi, 3aCTyNHUIS JEKaHa
¢dakynbreTy TBIIIITCB 3 BUX0BHOT po00TH;

CrabnikoB B.Il. — mokTop TexHIYHMX Hayk, npodecop, npodecop kadenpu
O10TexHONOr1i Ta O101HXKEHEPIT;

. FOneBnu O.I. — xaHaMAAaTKa TEXHIYHUX HAYK, AOLEHTKA, TOLICHTKA Kadempu

O10TexHONOr1i Ta O101HXKEHEPIT;

bapkaps €.B. — kaHauaaT CuUIbCHKOTOCMOAAPCHKUX HAyK, JOILEHT, JOLECHT
kadeapu O10TEXHOJIOri Ta O101HKEHEDPII,

Kipiuenko A.A. —3100yBay BUILIOI OCBITH.

Peunensii-BiAryKku 30BHILIHIX CTEHKIo/1A€epiB:

. Hanmunmenko CI. — 3aBigyBauka Bigmuy  OlorexHomorii  [HCTHTYTY

npoaoBonbunx pecypciB HAAH, nokTopka TeXHIYHHX HayK, cTapiia HayKoBa
CHIBPOOITHHIIS;

Ckpoupkuii C.O. — 3aBigyBay J1abopaTopii 610T€XHONOr MIKPOOHOTO CHHTE3Y
IncTuTyTy MikpoOiosorii 1 BipycoJorii iM. JI.K. 3abonornoro HAH VYkpainu,
KaHJMaT TEXHIYHUX HAYK;

[Mlepbak O.B. - ngexkan  ¢akynbreTy  OloTexHoJOTIH  JlepskaBHOTO
010TEXHOJIOTTYHOTO YHIBEPCHUTETY M. Xapkis, KaHAMaTKa
CUIBCBKOTOCTIOAAPCHKHUX HAYK, Mpodecopka.

Ilpocpama mne mooce Oymu noguicmio abo HaACmMKOGO  GIOMBOPEHOIO,

MUPANCOBAHOIO Ti PO3NOBCIOOdCEHOI0 De3 003601y Muxoaaigcokoeo HayionanbHoeo
azpapHo2o yrieepcumemy .



1. IIpodisib 0CBITHLOT IpOorpamMu

1 — 3aranbHa iHpopmanist

IloBHa Ha3Ba

MuKONaiBCbKUA ~ HALIOHAIBHHWIA  arpapHUil  YHIBEPCHTET,

BHILIOTO (haKyJIbTET TEXHOJIOTT BUPOOHUITBA 1 MEPEPOOKU MPOAYKILIi
HABYAJIbHOTO TBAPUHHUIITBA, CTAHAAPTU3AL1i Ta O10TEXHOJOT 1]

3aKjany Ta

CTPYKTYPHOTO

miapo3ainy

Cryninb BUIIOY
OCBITH Ta HA3Ba
KBaJipikanii
MOBOK OPUTIHALY

bakainasp,
«bakanasp 3 610TexHOJOT1H Ta O101HXKEHEP1I»

O¢iuiiina Ha3zBa
OCBITHBOI IPOrpamMu

OcBiTHBO-TIpOECiiiHa TporpaMa MIATOTOBKH — 3100yBayiB
BHLIO OCBITH MEPIIOro OAKAIaBPChKOTO PIBHSI BHINOI OCBITH
3a cnemianbHicTIO G21  «bioTexHonorii Ta O101HXKEHEPISI»
rany3i 3HaHb G «IHkeHepist, BAPOOHUITBO Ta Oy TIBHULITBOY

Tun gumiomy ta
00CsT OCBITHBOY

Jumtom GakanaBpa, oquHnunui, 240 kpeautie ECTS, Tepmin
HaBuyaHHs 4 poku (3 poku 10 micAwiB)

nporpamMu
HasiBHicTh Akpemuraniss  (cepTUdIikar TPO aAKPEAUTALID OCBITHHOI
aKkpeaurauii nporpamu Ne 2993 gin 29.03.2022 p.)

uxa / piBeHb

[lepmmii GakanaBpCbKHii PIBEHBb

6 pieeHb HarionanbsHoi pamku kBami¢ikauiid Ykpainn (HPK);
6 piBeHb €BPOMNEHCHKOI paMKH KBami(ikaliid A7 HaBYaAHHS
BIpooB:X KUTT (EQF-LLL);

[Tepmmii nukn €Bponeicbkoro mpocropy Bumioi ocith (FQ-
EHEA)

IlepenymoBu HasBnicTe mOBHOi 3aranbHOi cepeaHboi OCBITH abo (Ta)
OCBITHBO-KBa(DIKALIIHHMI PIBEHH MOJOAIIOTO CHELHAIICTA,
MOYATKOBUH PIBEHb MOJOAIINNA OakajaaBp, HPOXOKCHHS
(haxOBUX BCTYITHUX BANMPOOYBaHb

Moga(u) YKpaiHcbka

BHKJIAJAHHSA

Tepmin il 4 poku

OCBITHBOT

nporpamMu

InTepuer-agpeca
NOCTiHHOrO
PO3MILLICHHA ONHUCY
OCBITHBOT
NporpamMu

www.mnau.edu.ua

2 — MeTa 0CBITHBOI IpOrpamMu

Mertorw mnporpamu € MArOTOBKA BHCOKOKBaTl(PIKOBAaHMX (haxiBIIB, 3AaTHUX [0
KOMITJIEKCHOTO BUKOHAHHS MPOEKTHO-TEXHOJIOTTYHUX PO3PaXyHKIB Ta 31IHCHECHHS
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BAPOOHUYO-TEXHOJOTIYHMX POOIT, 10 MOB’A3aHI 3 BHUKOPUCTAHHIM O10JOTTYHHX
AreHTIB Ta NPOAYKTIB iX )KHUTTEMISNIBHOCTI.

3 — XapakTepucTHKa OCBITHHOI MPOTrpamMu

IIpeamerHa
o0J1acTh

(rasy3b 3HaHb,
crneniajJbHICTD,
cneuniasizamnis (3a
HAsSIBHOCTI)

["anmy3b 3HaHb G «IHXEeHEpIs, BAPOOHULITBO Ta Oy 11BHULITBOY
CrenianbHicte G21 «bioTexHonOorii Ta 6101HKEHEPIS»
O0’ekToM € OIOTEXHOJIOTIYHI TPOLECHM Ta  amnapaTu
BAPOOHUITBA (OTpUMaHHs) O10J0TTYHO-aKTUBHUX PEUOBUH Ta
MPOIYKTIB LIJITXOM O10CUHTE3Y Ta/ab0 OloTpaHcgopmarlii.
Iini w©aByaHHsi: miAroToBKka (axiBLIB, 30aTHUX 10
KOMIUIEKCHOTO ~ BUKOHAHHSI  MPOEKTHO-TEXHOJIOTTYHUX — Ta
BAPOOHUYO-TEXHOJIOTTYHUX ~ poOiT, 10  NOB’s3aHl 3
BUKOPUCTAHHSM OIOJIONIYHMX AareHTIB Ta MNPOIYKTIB iX
SKATTEMISUTBHOCTI.

Teoperuunmnii 3mict npeamerHoi odaacTti. OyHIaMEeHTATBbHI
Ta TPUKIIAJHI HAYKOBI OCHOBH MPOMHCIIOBOTO BUKOPHUCTAHHS
O10CHHTETHYHOTO Ta/ab0 OloTpaHchOpPMAIIiHOTO MOTEHIIANY
JKUBUX O0’€KTIB Uil OTPUMAHHS MPAKTUYHO  [IHHUX
MPOIYKTIB.

MeTtoau, MeTOAUKH Ta TEXHOJIOTIT: 3100yBa4 Mae OBOJIOIITH
XIMIYHUMH, (13UKO-XIMIYHUMH, 010XIMIYHUMH,
MIKpOO10JIOTTYHUMM, MOJIEKYJISIPHO-010JIOTTYHUMM,
TCHETUYHUMH METOJIAMU JOCIIJDKEHHS, 1H(QOpMaiiHUMU Ta
KOMIT FOTEPHUMH TEXHOJIOT1SIMH.

IncTrpymenT Ta oO0namHaHHSA: Ul aHami3y Oi0JOTTYHUX
arcHTIB TA MPOIYKTIB iX KUTTEAISTIBHOCTI, YCTaTKyBaHHS IS
KYJIbTUBYBaHHsI O010JIOTTYHUX ar¢HTIB, BUJIIICHHS T OUHALIEHHSI
LITbOBUX MPOAYKTIB, 3acOo0M aBTOMATH3alii Ta CUCTEMH
ABTOMAaTU30BAHOTO MIPOEKTYBAHHS O10TEXHOJIOTTYHUX
BUPOOHUITB.

OpienTanis
OCBITHBOI
nporpamMu

OcBiTHRO-TIpOdeciiiHa mporpama MIATOTOBKH OaKalaBpiB,
NPUKIIATHA.

OcBiTHBO-TIpOdECiitHA nporpama 0azyeTnes Ha
3arajlbHOBIIOMHMX  MOJOXKEHHSIX, a TakKoXK pe3yJbpTaTax
CYYaCHUX HAYKOBUX JIOCHIIKEHb 3  OIOTEXHOJOTIA 1
Ol01HXKEHEPIT Ta OpPIEHTOBAHA HA MIATOTOBKY (haxiBIIiB,
3IaTHUX HA BUCOKOMY MPO(ECIfHOMY PiBHI BUKOPHUCTOBYBATH
JKUBI 00 €KTH A1l OTPUMAHHS MPAKTUYHO LIHHUX NPOAYKTIB
s 3a0e3neueHHss  MOTped  CUIBCBKOrO — TOCMOAApPCTBA,
BETEpUHApIi, XapuOBOi MPOMUCIIOBOCTI, €KOJIOT1i, CHEPTETHUKH.
[Tporpama Mae TEOPETHYHY, HAYKOBY, TPO(ECiiiHy, MPUKIAAHY
CKJIAJIOBI.

HaykoBa  cknmagoBa — OCBITHRO-TpoeciiiHOi  mporpamu
nependavyae BHKOHAHHS MPOTPaMH  BJIIACHUX  HAYKOBHX
JOOCHDKEHb MMiJl KEPIBHHLTBOM HAYKOBMX KEPIBHHKIB 3
BIIMOBIAHMM  O(DOPMJICHHSIM  OJIEPYKAHUX  PE3YJbTaTIB Y
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BUMIIAAI KBamiQikauiiHoi podot. llg ckimagoBa mporpamu
NEPEBAKHO  HE  HAJICKWTh JI0  OCHOBHOI  OCBITHBOI,
3MIACHIOEThC 3100yBayaMu y BUIBHHMN BiJ 3aHATh Yac,
pe3ysibTatd  O(OPMITIOIOTBCS Y BUIVISIAL  T€3  JIOMOBIJICH,
nyOI1YHAX BUCTYNAX HA HAYKOBO-MPAKTUYHUX KOH(PEPEHLIAX,
onyOmiKyBaHHS cTareid y (¢axoBux ad0 MDKHApOJIHHUX
HAyKOBUX BWIAHHSX, MIATOTOBLI HAYKOBHX CTYACHTCHKHX
pOOIT HA KOHKYPCH.

OcHoBHuii pokyc
OCBITHBO1
NporpaMu Ta
cneuiajizamii

3aranbpHa ocBiTa y ranysi 3HaHb G «IH>keHepis, BAPOOHULITBO
Ta OymiBHUITBOY», (haxoBa OCBITa 3a cnemiaibHicTIO G21
«bloTexHosorii Ta Ol0IHXEHEPIS». AKIEHT — Ha 3AaTHOCTI
3MIMCHIOBATH THHOBAIIAHY JISUIBHICTD M1/ Yac 3apPOBAIKCHHS
Ta yIOCKOHAJIEHHS! O10TEXHOJOT1H Ta 0101HKEHEPHUX PILICHD Y
rocrnojapcTBax YKpaiHu pi3HMX (OpM  BJIACHOCTI  Ta
OprasizaniifHo-npaBoBHX (HOpM.

KinrodoBi croBa: OiotexHonoris, O10iHXKeHEpis, 01000 €KT,
0100€3mneKa, NPOYIICHT.

OcobauBocri
nporpamMu

[HTerpoBana miAroTOBKAa OakajaBpiB, IO MOEIHYE YITKY
NPAKTUYHY  COPSIMOBAHICTh HABYAHHS HAa  YNPABIIHHS
O10TEXHOJIOTISIMU, 3aCTOCYBaHHsS OIOTHKCHEPHUX PILICHb Y
cy0’eKTax rocrnoAaproBaHHs YKpaiHu Pi3HUX (POPM BIIACHOCTI
Ta OprafizamiiiHo-npaBoBuX (HOPM, 30KpemMa B MIANPUEMCTBAX
arpapHoro npoQiaro Ta XapyoBOi MPOMHUCIOBOCTI, 3aKiIamax
BeTepuHApHOi MeamumHu. [lporpama mnependavyae HamaHHS
(YHIAMEHTAIBHUX ~ TEOPETUKO-METOOUYHHMX  3HAHb  Ta
NPAKTUYHUX HABUYOK 31 CHELIAIBHUX NPHPOJHWYMX HAyK,
OPOrpaMHUX TPOLECIB 1 MOJENIOBAHHS  OIOTEXHOJIOTHA.
OpieHToBaHa Ha TIMOOKY Tpo(eciiiHy MiArOTOBKY Cy4YaCHUX
(daxiBiiB y rajay3i 010TEXHOJIOTT i O101HXKEHEPIi, THII[IaTUBHUX
Ta 3JaTHUX J0 IWBUJKOI ajantamii g0 BUMOT Cy4acCHOTO
013HeCc-cepeoBHINa. BpaxoBye cydacHi BAMOTH JI0 BUPIIECHHS
NPAKTUYHUX MHUTAHb LUIIXOM BHKOPUCTAHHS HAOyTHUX 3HAHb.
®dopmye (paxiBIiB 3 HOBUM MEPCHEKTUBHUM MHCIICHHSIM 1
NPAKTUYHUMW HABHYKAMH, 3AATHUX 3aCTOCOBYBATH ICHYIOYI
MeToan (paxoBOi MISJIBHOCTI HA OCHOBI CYYaCHUX HAyKOBHX
JOCSTHEHB.

4 — IIpuaaTHiCTh BUITYCKHUKIB

A0 MpaneBJAlITYBAHHA TAa NOJAJILINIOI0 HABYAHHSA

IpuaaTHicTh

10 mpare-
BJIAIITYBAHHSI

BunyckHUK  OCBITHBOTO cryneHs  «OakamaBp»  3a
cnemianbHicTio  G21  «biotexnonorii Ta  Ol0IHXKEHEPIH)
3l1aTHUH BHUKOHYBaTu mnpodeciiiHi Buau podIiT Ta oOiiMaru
nocaay (BiANOBiAHO A0 JlepxkaBHOro kimacudikaropa mpodeciii
JIK 003:2010) kepiBHUKIB MiAMPUEMCTB, YCTAHOB, OpraHi3arlii
i npodecioHaniB, MOCaaOBl OOOB’SI3KM SKMX BHUMAararoTh
BOJIOAIHHSI KOMIIETEHTHOCTAMU y cepax (koam knacu@ikamii
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npogeciii Ta ix Ha3Bu / koau KI1 ta ix npodeciitHi Ha3Bu poOIT
nokakumka npodeciiiHux Ha3zp poOIT 3a Komamu mpodeciii):
1229 — KepiBHHMKM IHIIMX OCHOBHMX Miapo3aims, 12372 —
HavanbHuku (3aBimyBadi) HAyKOBO-AOCHIIHUX NIAPO3IUTIB Ta
M1IPO3AUTIB 3 HAYKOBO-TEXHIYHOI MIJATOTOBKK BUPOOHUIITBA Ta
iHu kepiBHuku / 1237.1 — TonoBumii Oionor, 1237.1 —
["onoBHui MikpoOiosor, 1237.1 — I'onoBuumid TexHoor; 2213 —
[Tpodecionanu B ramysi ximii, 2146.2 — IHKEHEP-TEXHOJIOT

(ximiuHl TexHousorii), 2211.1 — Tenermk, 22112 -
Biorexnonor; 32 — ®axiBii B raiy3i 010yiorii, arpoHoMii Ta
Mmeaqumuan / 3211 — @axiBenp 3 OlotexHojorii; 8159 —

JlaGopaHT XIMIYHOTO aHAJI3Y.

[Ticns 3akiHYCHHS HaBYaHHS 3a OCBITHBOK MPOrPaMoro
cnemianibHocTi  G21  «biorexHonorii Ta  Oil0THXEHEPISH)
(haxiBellb 3AATHAN BUKOHYBATH podeciiiny poOoTy.

Hopannie
HABYAHHS

MOo>KTUBICTE TPOAOBKEHHS HABYaHHS B Maricrparypl 3a
nporpamMoro Apyroro mukiay Buioi ocBith (HPK Ykpaiau — 7
piBenb, FQ-EHEA — npyruii mmkn, EQF-LLL — 7 piBeHs),
OCBITHBOMY PIBHI (Marictp).

VY nogansmomy (axiBil MOXKYTh MPOWTH MEPEMIATOTOBKY Ta
HaOyTH JOJATKOBUX KBaTi(iKaliil B CUCTEMI MiCISIUMIIOMHOT
OCBITH.

S — BukiaganHsi Ta OLiHIOBAHHSA

Buknaagannsa
HABYAHHS

Ta

CryaceHTOLICHTpOBaHE, NpoOieMHO-opieHToBaHe. KomOiHallis
JEKUIHA, MPAKTUYHUX 3aHATh 13 PO3B’S3aHHIM CUTYallHHUAX
3aBJaHb Ta BHUKOPUCTAHHSM KEHC-METOMIB, CaMOCTIHHOI
po0oTH, [IIOBHX  1rOp, TPEHIHNB, 110  PO3BUBAKOTH
KOMYHIKaI[IiHl Ta JIJEPChbKI HABMYKM, a TAaKOK BMIHHS
OpamroBaTH Yy  KOMaHAi, KOHCyJdbTamli 13  HAyKOBO-
NEJaroriyHuMMu MpaliBHUKaMK, BHPOOHWYA MEPEIIUILIOMHA
NPAKTUKA, MATOTOBKA KBTI (PiKaLIHHOT pOOOTH.

OuiHoBaHHSA

[ToTouHe OMWTYBaHHS, TECTOBUI KOHTPOJb, NPE3ECHTALIT,
NOTOYHMIA Ta MIACYMKOBUH KOHTPOJIb (MMCHbMOBI €K3aMEHU Ta
3aIIKM 3 YPaxyBaHHSIM HAKOMWYEHWUX OaaiB MOTOYHOTO
KOHTPOJIFO), KypcoBa poOOTA/MPOEKT, 3aXHUCT 3BITIB 3
npakTuKW. JlepskaBHa arecramis — MIATOTOBKA Ta 3aXMCT
KBaJTipikaiiHOi poOOTH.

6 — IlporpamMHi KOMIIETEHTHOCTI

Inrerpaabna
KOMIIeTeHTHICTH

3AaTHICTh PO3B’SI3yBaTW CKJIQJHI CIEHIaai30BaHl 3a1ayl Ta
NPaKTUYHI MPOOIEMH, IO XaPAKTEPU3YIOTHCS KOMIUIEKCHICTIO
Ta HEBU3HAYCHICTIO YMOB y 010TeXHOJIONI Ta O101H)XKEHEPII,
ad0 y mpolecl HaBYaHHS, HI0 Mepeadadyae 3aCTOCYBAHHS
TEOPii Ta METOIIB O10TEXHOJIOTII Ta O101HKEHEPII.
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JaraanHi
KOMIIETEHTHOCTI

KO1. 3paTtHicTh 3aCTOCOBYBATH 3HAHHS Y MNPAKTUYHUX
CUTYAIlIsX;

KO02. 3parHicTh A0 NHUCBMOBOI Ta YCHOI KOMYHIKAIli
YKPaTHCBKOK MOBOKO (TPO(ECIHHOTO CIPSAMYBAHHS ),

KO03. 3garHicTh COUIKYBAaTHCS 1HO3EMHOK MOBOKO;

K04. Hapnukn ~ BukopucranHs  iH(poOpMaumidHMx 1
KOMYHIKAIITHUX TEXHOJIOT1iA;

KOS. 3narHicTh BUMTHCS 1 OBOJIOIBATA CYYaCHUMM 3HAHHSIMU,
K06. HaBnukm 3a1ficHEHHST O€31eYHOi TISUTLHOCTI,

KO7.  IlparHeHHs 10  30€peKeHHs  HABKOJMIOHBOTO
CEPEIOBMINA;

KO08. 3marHicTe peanidyBaru CBOi mpaBa 1 00OB’SI3KH SIK 4JICHA
CYyCNUIbCTBA, YCBIJOMJIFOBATA I[IHHOCTI TPOMAJISIHCHKOTO
(BUIBHOTO JEMOKPAaTUYHOTO) CYyCHUIBCTBA Ta HEOOXIIHICTH
HOro CTajioro po3BUTKY, BEPXOBEHCTBA IMpaBa, MpaB 1 cBOOOA
JIIOJIMHY 1 TPOMAZISTHUHA B YKpaiHi,

KO09. 3patnicte 30epiraTi Ta NPUMHOKYBAaTH MOPAJbHI,
KYJIbTYPHI, HAYKOBl IIIHHOCTI 1 JOCSITHEHHS CYCIIJIBCTBA HA
OCHOBI PO3YMIHHSA 1CTOPIi Ta 3aKOHOMIPHOCTEH pPO3BHTKY
npeaMeTHOI 00acTi, ii MicUs y 3arajibHiid CUCTEM1 3HaHb PO
OPUPOAY 1 CYCHIJIBCTBO Ta Y PO3BUTKY CYCHIJIBCTBA, TEXHIKH 1
TEXHOJIOT1H, BAKOPUCTOBYBATH PI3HI BUAM Ta (POPMH PyXOBOi
AKTUBHOCTI JIJ1s1 aKTUBHOTO BIATMIOYMHKY Ta BEACHHS 3J0POBOIO
cnoco0y JKUTTS,

K09'.  3parnmicts YXBAJIIOBATH  PINIEHHS Ta  JATH,
JOTPUMYIOUMCh TMPUHUUNY HEMPUIYCTUMOCTI KOPYIuii Ta
Oy Jb-SIKMX IHIDUX MPOsIBIB HETOOPOUYECHOCTI.

CnenianbHi
(¢axoBi, npeaMeTHi)
KOMIIeTeHTHOCTI

K10. 3parHicTe BUKOPHCTOBYBATH 3HAHHS 3 MATEMAaTWKH Ta
G13ukn B 00Cs31, HEOOXIMHOMY JJi JOCATHEHHS 1HIIKAX
Pe3yabTaTIB OCBITHBOI IPOrpamu;

K11. 3paTHicTh BAKOPUCTOBYBATH IPYHTOBHI 3HAHHS 3 XIMIi Ta
Oionorii B 00cs31, HEOOXIHHOMY JJsi JOCSITHEHHS 1HIIAX
Pe3yabTaTIB OCBITHBOI IPOrpamu;

K12. 3MaTtHICTh  3MIMCHIOBATM  aHaM3  HOPMATUBHOI
JOKYMEHTalli, HEOOXiMHOi nsi 3a0€3MEUYCHHS 1HXEHEPHOT
TISUTBHOCTI B TaTy31 O10TEXHOJIOT,

K13. 3patnicte mpairoBatd 3 OI0JOTIYHUMH arcHTaMH,
BUKOPUCTOBYBAaHUMH Y  OIOTEXHOJNOTIYHMX  MPOLECcAX
(MIKpOOpraHi3mMu, TpuOH, POCIMHH, TBAPUHH, BIPYCH, OKPEMI
iXHI KOMIIOHEHTH );

K14. 3natHicTh 311HCHIOBATH €KCIIEPUMEHTAJIbHI TOCTII>KCHH S
3 BIOCKOHAJECHHs OI10JOTIYHMX arcHTiB, y TOMY YHCHl
BUKJIMKATH 3MIHM Y CTPYKTYpl CHOAAKOBOrO amapary Ta
(PYHKI[IOHATBH1I aKTUBHOCTI O10JIOTTYHHUX AreHTIB,

K15. 3parHiCTe MPOBOJMTH aHali3 CHPOBHHM, MaTepiaiib,
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HaMIBNPOAYKTIB, LUIbOBUX MPOAYKTIB O10TEXHOJIOTTYHOIO
BAPOOHUITBA,

K16. BpaxyBaHHs KOMEPLIHHOIO Ta €EKOHOMIYHOTO KOHTEKCTY
OpH NPOCKTYBaHHI BUPOOHUITB O10TEXHOJIOTTYHUX MPOAYKTIB
PI3HOTO MPU3HAYECHHS (MPOMHKCIIOBOTO, Xapy4oBoro,
(hapMaLEeBTUYHOTO, CUTBCBKOTOCIIOAAPCHKOrO TOLIO ),

K17. 3narHicTh BUKOPUCTOBYBATH METO0JIOTT MPOEKTYBAHHS
BAPOOHUITB 010TEXHONOTTYHHAX OPOJYKTIB Pi3HOrO
NPU3HAYCHHS,

K18. 3parnicte oOupaT 1 BHKOPUCTOBYBATH BIAMOBIIHE
oOjlaiHaHHs, IHCTPYMEHTH Ta METOAM JUIsl peanisamii Ta
KOHTPOJIIO BUPOOHUITB O10TEXHOJOTTYHUX MPOJYKTIB PI3HOTO
NPU3HAYCHHS,

K19. 3narHicTh ckjagaTH TEXHOJOTIYHI CXEMH BHUPOOHHIITB
O10TEXHOJIOTTYHUX MPOAYKTIB PI3HOTO MPU3HAYEHHS,

K20. 3parHicTe cKknajaTth anaparypHi CXEMH BHPOOHUILTB
O10TEXHOJIOTTYHUX MPOAYKTIB PI3HOTO MPU3HAYEHHS,

K21. 3paTHicTh 3aCTOCOBYBATH HAa MPAKTHLII METOAM Ta 3aCO0U
aBTOMAaTH30BAHOIO NPOEKTYBaHHS BUPOOHULITB
O10TEXHOJIOTTYHUX MPOAYKTIB PI3HOTO MPU3HAYECHHS;

K22. 3paTHICTh OIIHIOBATH €(PEKTUBHICTH O10TEXHOIOTTYHOIO
poLecy;

K23. 3patHICTh BUKOPHUCTOBYBATH CYyYacHI aBTOMATWU30BaHI
CUCTEMHU  YMPaABIIHHA BUPOOHUIITBOM  OI0TEXHOJIOTTYHHUX
MPOJAYKTIB PI3HOTO MPU3HAYEHHS, iX TEXHIYHE, arOPUTMIYHE,
iH(popManiiiHe 1 mporpaMHe 3a0e3MeueHHsT Uil BUPIILEHHS
npodeciiiHuX 3aBaHb;,

K24. 3parHictb  gOoTpUMyBaTHCS  BUMOT  0100€3MEKH,
0103axXUCTy Ta O10CTHUKH.

JopaTkoBi
KOMIIETEHTHOCTI

K25. 3parHicTe po3polisTé Ta 3aCTOCOBYBATH HAa MPAKTHILI
HOBI  OI10TEXHOJIOTII, MO  JO3BOJAIOTH  IMIJABHIIUTH
€(DEKTUBHICTH POCIWHHUIITBA.

K26. 3parHicTh po3polisTH Ta 3aCTOCOBYBATH HAa MPAKTHILI
HOBI  OI10TEXHOJIOTII, 0  JO3BOJAIOTH  IMJABHIIUTH
€(DEKTUBHICTH TBAPUHHUIITBA.

K27. 3parHicTe po3polssTé Ta 3aCTOCOBYBATH HAa MPAKTHILI
HOBI  TEXHOJOTli  MEpPepoOKM  CUTbCHKOTOCIOMAPCHKUX,
NPOMHUCIIOBUX 1 MOOYTOBUX BIAXOIIB.

K28. 31aTHICTh 3a0e3neyuyBaTu €KOJIOT13aIl0
010TEXHOJIOTTYHUX MPOLIECIB Ta BUPOOHUIITB.

7 — lIporpamHi pe3yJIbTATH HABYAHHS

[TPO1. BwmiTu 3acTOoCOBYyBaTH Cy4YacHI MareéMarWyHl METOAM MJisi PO3B’SI3aHHs
NPAKTUYHUX 337a4, OB’ SI3aHUX 3 AOCTIIPKEHHSAM 1 MPOECKTYBAHHSM O10TEXHOJOTTYHUX
npoieciB. BukopucroByBarH 3HAHHS (PI3MKK I8 aHAM3y Ol10TEXHOJIOTTYHUX

MPOIIECIB;
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[TPO2. BMmiTh 311iCHIOBATH SIKICHWM Ta KUIBKICHUH aHai3 PEUYOBHMH HEOPraHiuyHOTO,
OpPraHiyHOro Ta 010JIOTTYHOIO MOXO/KEHHS, BAKOPUCTOBYFOUHM BIIMOBIIHI METO/IH,
[TPO3. BmiTi po3paxoByBaTH CKJIaj MOKMBHUX CEPEAOBULI, BU3HAYATH OCOOIMBOCTI
iX MpPUrOTYBaHHS Ta CTEpWI3auii, 3JIMCHIOBATH KOHTPOJIb SIKOCTI CHUPOBHMHHU Ta
TOTOBOI MPOAYKIIi HA OCHOBI 3HaHb MPO (PI3UKO-XIMIYHI BIACTUBOCTI OPraHIYHUX Ta
HEOPraHIYHUX PEYOBUH;

[TPO4. BwmiTH 3acTOCOBYBaTHM TMOJIO)KEHHS HOPMATHBHMX JOKYMEHTIB, IO
PEraMEHTYIOTh  MOPSAOK  NPOBEACHHS — ceprudikamii  mpoaykuii, arecramii
BAPOOHUIITBA, BAMOTH 10 OpraHi3allli CHCTEM YIPABJIHHS SKICTIO HA MIANPHEMCTBAX,
npaBuiia 0()OPMIIEHHS TEXHIYHOI JOKYMEHTALI] Ta BEACHHS TEXHOJIOTTYHOTO MPOLECY,
0a3yr0unCh HA 3HAHHSX, OJCPKAHUX [T/ Yac MPAKTUYHOI MATOTOBKH,

[TPOS. BmiTi aHani3yBaTh HOPMATHBHI JOKYMEHTH (JICP>KaBHI Ta Taay3eBl CTaHAAPTH,
TEXHIYHI YMOBHM, HAaCTAHOBM TOILNO), CKJIAJATH OKPEM1 PO3ALIM TEXHOJOTIYHOI Ta
AQHANITUYHOI JOKYMEHTalli Ha O10TEXHOJNOTIYHI MPOAYKTH PI3HOTO TMPU3HAYECHHS,
aHaJI13yBaTH TEXHOJIOTTYHI CUTYallli, 0OMPaTh palioHaIbH1 TEXHOJOTIYH1 PILICHHS,
[TPO6. BmiTH BH3HAuaTH Ta aHami3yBaTH OCHOBHI (PI3UKO-XIMIYHI BJIACTUBOCTI
OPraHiYHUX CHOJIYK, IO BXOJATh A0 CKJIaay Ol0JOTIYHHMX arcHTIB (OUIKK, HYKJIEIHOBI
KHUCJIOTH, BYTJICBOIH, TN ),

[TPO7. BwmiTH 3acTOCOBYBaTH 3HAHHS CKJIaAy Ta CTPYKTYpU KIITHH PI3HUX
O10JIOTIYHMX AarcHTIB JJii BHU3HAYCHHS ONTHUMAJLHUX YMOB KYJIbTUBYBaHHS Ta
NOTEHLIAy BUKOPUCTAHHS JOCI1HPKYBAHUX KIIITAH Y O10TEXHOJIOT ]

[TPO8. BMITH BUAUIATH 3 MPUPOJHUX CyOCTpaTIB Ta 1ACHTU(PIKYBATH MIKPOOPraHi3Mu
PI3HUX CHCTEMATHM4HUX rpymn. BuzHauaté MopQosoro-KyJbTypanbHi Ta (Hi31070r0-
010X1M14HI BJIACTUBOCTI PI3HUX O10JIOTTYHUX AreHTIB,;

[TP09. Bmitu ckiamati 0a30Bl MOKUBHI CEPEIOBUIIA JJII BHUPOIIYBAHHS PIZHUX
Oionoriyamx areHTiB. ONiHIOBaTH OCOOAMBOCTI POCTY OIOJIOTTYHMX arcHTIB Ha
CEPEAOBUIIIAX PI3HOTO CKIIAAY,

[TP10. BMiTH OpPOBOJUTH €KCIEPUMEHTAIbHI AOCIHKCHHS 3 METOK BU3HAYCHHS
BIUIMBY (PI3UKO-XIMIYHMX Ta O10JOrTYHMX (PAKTOPIB 30BHIMIHBOIO CEPEIOBHUIIA HA
JKUTTEMISUTBHICTD KJTITHH )KMBUX OPraHi3MIB,

[TP11. Bwmitu 3pilicHOBaTH ©0a30Bl TEHETHYHI Ta LMATOJIOTIYHI JOCIIDKEHHS 3
BJIOCKOHAJICHHSI 1 MIABUUICHHS OlOCHHTETUYHOI 3JaTHOCTI OIQJIOTTYHMX arcHTiB 3
ypaxyBaHHSM MPUHIUIIB 0100€3neKku, O0103axucTy Ta O10€TUKM (1HIyKOBaHUMA
MYTareHe3 3 BUKOPUCTAHHSAM (PI3MYHMX 1 XIMIYHAX MYTarecHHUX (PaKTopis, BiAOIp Ta
HAKOMUYEHHS ayKCOTPOPHUX MYTAHTIB, NIEPEHECEHHS TEHETUYHOI 1H(OpMaLLli TOLIO);,
[TP12. BuKOpUCTOBYXOUM MIKPOOIOJIOTiuHI, XiMiuHI, (13W4H1, (I3HUKO-XIMIYHI Ta
O10XIMIYHI ~METOOM, BMITH 3AIACHIOBATH XIMIYHMH KOHTPOJb (BH3HAUECHHS
KOHUEHTpalli pO34MHIB  Ac3IH(QIKYBaIbHUX 3ac00iB, TUTPYBAIBHMX AarcHTIB,
KOHUEHTpalli KOMIOHEHTIB TIO)KMBHOTO CEPEAOBUINA TOINO), TEXHOJIOTTYHUI
KOHTPOJIb (KOHLICHTpAlii JDKEepeNn BYMJICHIO Ta a30Ty Y KYJbTYpPalIbHIA pianHI
YVIOPOAOBXK TMPOLECY; KOHIEHTpalii MIJIbOBOIO MPOAYKTY), MIKPOOIOIOTTYHAN
KOHTPOJIb (BU3HAYCHHS MIKPOOIOJNIOrTYHOT YUCTOTH TOXKUBHUX CEPEIOBMIL MICIs
crepunizanii,  MIKpOOIOJIOTIYHOI ~ YMCTOTM  OIOJOrIYHOrO  areHTa  Toulo),
MIKPOOI0JIOTTYHOI YUCTOTH Ta CTEPUJIBLHOCTI O10TEXHOJOTIYHUX MPOJIYKTIB PIZHOTO
NPU3HAYCHHS,
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[TP13. BMith 3a1iCHIOBAaTH TEXHIKO-€KOHOMIYHE OOIPYHTYBaHHS BUPOOHHITBA
O10TEXHOJIOTTYHMX MNPOAYKTIB PI3HOTO MPU3HAYEHHS (BU3HAYEHHS MOTPEOM y
1JIbOBOMY MPOIYKTI 1 pO3PaXyHOK MOTYXKHOCTI BUPOOHUITBA),

[TP14. Bwmitu oOrpyHTyBat BUOIp OIOJIOTYHOTO AareHTa, CKIaay MOXHUBHOTO
CEPEIOBHUINA 1 CIOCOOY KYJIbTUBYBAHHS, HEOOXITHUX JOMOMIKHUX POOIT Ta OCHOBHUX
CTaJlil TEXHOJIOTTYHOTO MPOIIECY;

[TP15. ba3yrounch Ha 3HAHHSAX PO 3aKOHOMIPHOCTI MEXAHIYHUX, TIPOMEXAHIYHUX,
TEIJIO- Ta MAaCOOOMIHHHMX MPOLIECIB Ta OCHOBHI KOHCTPYKTOPCBHKI OCOOJIMBOCTI, BMITH
oOuparn BIANOBIAHE YCTATKyBaHHS y TPOLECI NPOEKTYBaHHS BHUPOOHHULTB
O10TEXHOJIOTTYHMX MPOAYKTIB  PI3HOIO MPU3HAYEHHS JUIs  3a0€3MeUeHHs  iX
MAaKCUMaJIbHOI €(PEKTHBHOCTI,

[TP16. ba3yrounch Ha 3HaHHSIX, OACPKAHUX M1 YaC MPAKTHKM HA MIANPUEMCTBAX Ta
YCTAaHOBaxX, BMITM 3IIACHIOBATH MPOAYKTOBHI  PO3PAXyHOK 1 PO3PAXYHOK
TEXHOJIOTTYHOT'0 00JIafHAHHS;

[TP17. BMmiTi ckiiagatu MatepiajibHuid OanaHC HA OJUH UK BUPOOHUYOrO MPOIECY,
cnenu@ikaniio o0NagHaHHA Ta KapTy MOCTAIIHHOIO KOHTPOJIO 3 HABEJACHHSIM
KOHTPOJIBHAX TOYOK BUPOOHHUIITBA;

[TP18. BMmitk 3a1iicHIOBaTH OOIPYHTYBAHHs Ta BUOIP BIAMOBIIHOTO TEXHOJOTTYHOTO
oOnaaHaHHs 1 TpadiuHo 300paKyBaTH TEXHOJIOTTYHUI MPOLEC BIAMNOBIIHO 10 BUMOT
HOPMATUBHUX JTOKYMEHTIB 3 BUKOPHCTAHHSIM 3HAHb, OJIEP’KAHUX M1 4ac MPaKTUYHOT
MATOTOBKH,

[TP19. BMiTH BUKOPHCTOBYBATH CHCTEMH ABTOMATHU30BAHOTO MPOCKTYBAHHS MJIst
PO3pOOKH TEXHOJOTTYHOI Ta amapaTypHOi CXeMH O10TEXHOJOTTYHUX BUPOOHUIITB,
[TP20. BMmiTH  poO3paxOBYBAaTH OCHOBHI  KpHTEPii  OLIHKKM  €(QEKTUBHOCTI
O10TEXHOJIOITYHOIO MPOIECy (MapamMeTpu pocTy OIOJOTIYHMX AareHTIB, MIBUAKICTh
CUHTE3y WIJIbOBONO MPOJAYKTY, CHHTE3YBaJlbHA 37aTHICTH OI10JIOTIYHMX arcHTIB,
€KOHOMIYHUI  KOe(ili€HT, BHUXIJ LUILOBOTO MOPOAYKTY  Big  cyOcrpary,
NPOAYKTHBHICTh, BAPTICTh MOXXUBHOTO CEPEAOBUIIA TOLLIO ),

[TP21. Bwmitu QopmyntoBatd 3aBAaHHs i PO3POOKH CHCTEM aBTOMAaTH3aLii
BAPOOHULTB O10TEXHOJIOTTYHUX MPOAYKTIB PI3HOTO MPU3HAYEHHS,

[TP22. BmiTh BpaxoByBaTW COIlalbHI, €KOJIOTIYHI, €THYHI, €KOHOMIYHI aCIEKTH,
BAMOTM OXOPOHHM Ipaili, BUPOOHMYOI caHITapli 1 MOXEXKHOI O€3MmeKkW miag 4ac
(opMyBaHHS TEXHIYHUX PIIIEHb. BMITH BUKOPHUCTOBYBATH Pi3HI BHAM Ta (PopMH
PYXOBOi aKTHBHOCTI AJIi aKTHMBHOTO BIAMOYMHKY Ta BEACHHS 3J0POBOrO CHOCOOY
KUTTS,

[TP23. BMIiTH BUKOPHCTOBYBaTM y BHPOOHMYIM 1 COLIaNbHIA  MISJIBHOCTI
(yHIAMEHTATbHI MOHATTS 1 KaTEropii ACp>KaBOTBOPEHHS ISl OOIPYHTYBAHHS BJIACHUX
CBITOTJSIIHAX TO3MIIA Ta TMONITHYHUX TMEPEKOHAHb 3 YPAaXyBaHHSIM MPOLECIB
COLIAJILHO-MOJIITUYHOI 1ICTOP1i YKpaiHU, MPABOBHUX 3aCaj] Ta ETUYHUX HOPM.
Jl0JaTKOBI IPOrpaMHi pe3yabTaTu:

[1P24. Bwmiti po3po0OsATH Ta 3aCTOCOBYBAaTHM Ha MPAKTUII HOBl TEXHOJIOTIi, LIO
JO3BOJISIFOTh MIABUIIATH €(PEKTUBHICTh POCIMHHUIITBA. PETYJATOPA POCTY POCIIHH,
MIKpOOIOJIOTT4HI 3aCO0M 3aXHCTy POCIAMH BiJ XBOPOO 1 IIKIJHWKIB, OaKTepiajabH1
noOpuBa.

[TP25. BmiT po3po0bsigsTH Ta 3aCTOCOBYBATHM HA MPAKTUII HOBI TEXHOJIOTIi, HIO
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JO3BOJISIFOTh MIABUIIMTH €(PEKTHBHICTH TBAPUHHULTBA. TEXHIKY TPaHCIUIAHTALIl 1
MIKpPOMAaHIMyJIsIiii Ha eMOpIOHAaX JOMAINHIX TBAPHH, OTPHUMAaHHS KOPMOBHX 3ac001B
(O1710K, aMIHOKHCIIOTH, BITAM1HM ) MIKpPOO10JOTTYHAM CHHTE30M.

[TP26. BmiTi po3po0sisTH Ta 3aCTOCOBYBATH HA MPAKTHILII HOB1 TEXHOJIOT1 EPEPOOKH

CUTbCHKOTOCMOAAPCHKUX, MPOMMCIOBUX 1

noOyTOBHX BIOXOMIB, 3a0e3mevyBaru

EKOJIOT13aL[1t0 O10TEXHOJIOTTYHUX MPOLECIB TA BUPOOHUIITB.

8 — ®opmu arecranii 3100yBaviB BUIIOI OCBITH

®opma  arecramii
3n00yBaviB BHUIIOT
OCBITH

ATtectariss  3aiiicHIOETBCS Yy (hopmi
KBTI piKaiiHO poOOTH.

nyOII4HOrO  3aXHCTy

Bumoru a0
KBaJipikaniiiHoY
podotu

VY mpoueci MiArOoTOBKM Ta 3axMCTy KBamidikaniiiHoi poOoTH
BUITYCKHUK MMOBUHEH MOKA3aTH 3AATHICTH PO3B’SI3yBaTH CKJIAIHI
cremiajgizoBaHi  3a7adi  ado MpakTHYHI  OpoOjieMu, IO
XaPAKTEPU3YIOTHCS KOMIUIEKCHICTIO T HEBU3HAYEHICTIO YMOB Y
OloTexHoNorii Ta O10iHXKEHEPIi 13 3aCTOCYBAaHHSAM TEOPi Ta
METOIB O10TEXHOJIOTT Ta O10THXEHEPII.

Kpanigikaniiina podota Mae OyTH nepeBipeHa Ha miariar.
Kpamidikamiiitna poboTta Mae 3HAXOAWTUCA Y PEMO3MTapii
Muxomaicekoro HAY.

9 — PecypcHe 3a0e3ne4eHHs1 peaJsizanii nporpaMmm

Kanpose
3a0e3nmevueHHda

Kaapose 3a0e3nedeHHst BiANoOBiAaE YWMHHUM JlilEeH31HHAM
yMOBaM MPOBAIKEHHSI OCBITHBOI MISIIBHOCTI y CQEpPl BHUILOT
ociTh. [ligrotoBka 3100yBauiB BHUIIOI OCBITH 32 JAHOKO
OCBITHBO-NIPO(ECIHHOK MPOTPAMOKO 3IIMCHIOETHCS HAYKOBO-
NEJAroriyHuMM  MpalniBHUKaMKA  (aKyJbTETIB.  TEXHOJOT]
BAPOOHMITBA 1 NEpPepoOKM  MPOAYKIIi  TBAPUHHUIITBA,
cTaHjapTu3ailli Ta OlI0TEXHOJOrIi, MEHEIKMEHTY, OOJIIKOBO-
(PIHAHCOBOIO; IHXKEHEPHO-CHEPI€TUYHOIO, arpOTEXHOJIOTIH;
KyJIbTYPH Ta BHXOBaHHs. BumyckoBoro kadenporo € kadeapa
010TeXHONOTI] Ta O101HKEHEPII.

Bci HaykoBo-nearoriyHi mpariBHAKH, sIK1 3a/11sIH1 Y M1ATOTOBII
3100yBaviB BHINOi OCBITM 3a JAHOK OCBITHBO-MPO(]PECIHHOO
NporpamMoro, € mTaTHUMU criBpoOiTHukamu MHAY, matorh
HAyKOBI CTYNEHI Ta BYEHI 3BaHHS, a TAKOX MIATBEPIKCHUN
BHCOKHI PIBEHb HAYKOBOT Ta MPO(eCciiHOT aKTUBHOCTI.

MarepiajibHo-
TeXHIYHE
3a0e3nmevueHHda

3a0e3neueHICcTh HAaBYATLHAMHA MPUMILICHHSIMH,
KOMIT FOTEDHEUMH ~ POOOYMMM  MICISIMHM,  MYJbTUMEIIHHUM
oOnagHaHHsM BiANoOBiae mnoTpedl. HasBHa Bcsg HeoOXigHA
comianpHO-MoOyTOBa 1HQPACTPYKTYpa, KIIBKICTh MICIb Y
IYPTOXKUTKAX BIAMOBIAAE BUMOraM Ta NOTPeOi.

JUis  mpoBEeNEHHS AOCHIKEHb ICHYE HAaBYalbHO-HAYKOBO-
NMPAKTAYHUN LEHTP Ta HAYKOBUH MApPK «ATrpONEPCHEKTHBAY,
HAyKOBO-OCBITHBO-BUPOOHWYMI  KOHCOpLiyM «IliBaeHHMID»,
HAyKOBWI 1HCTUTYT 1HHOBALIMHMX TEXHOJIOTIAH 1 3MICTy
arpapHoi  OCBITH, HAYKOBO-AOCHIJIHWNA 1HCTHTYT  HOBHX
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arpoNpOMMCIIOBUX OO0 €KTIB Ta HAaBYAIBHO-1H((pOpPMALIHHAX
TEXHOJIOT1H,  HAYKOBO-AOCHIAHMA  IHCTUTYT  CYYaCHHX
texHoJiorii B ATIK, 25-Tn npoOnemuux jadoparopiii MHAY.

Inpopmauniiine Ta
HABYAJIbLHO-
METOAHYHE
3a0e3ne4eHHs

Odoiuiiinuii Be6-caiit MHAY micTuTh 1H(OpMALLIFO PO OCBITHI
NporpaMu, HaBYAJIbHY, HAYKOBY Ta BHUXOBHY [ISJIBHICTb,
CTPYKTYPHI NIAPO3LIH, MTPABUIA MPUHAOMY, KOHTAKTH.

Bci  pecypen  610miotekn  MHAY  nocTynHi  4yepe3  caidrt
yVHIBEpCUTETY Ta cailt O010mioreku MHAY, 3Buuaiinmii Ta
€JICKTPOHHUN uYnTajbH1 3amu O10miorekn MHAY 3abe3neueHi
0e3ApoTOBUM  JOCTYNmOM 10 Mepexi IaTepHer. Takoxk
3100yBadl BUIIOI OCBITM MAarwTh BUIBHUA JOCTyN  J0
penosurapito MHAY.

Bci kOMNOHEHTHM MAaHOi OCBITHBOI MporpamMu 3ade3meueHi
HABYAJIBHO-METOJAMYHUMU BUAAHHAMHA Ta PO3poOKaMu kadenp,
0 3A1HCHIOTh MIATOTOBKY 3100yBadiB BHINOI OCBITH 3a
cnemianbHicTio G221 «biorexHonorii Ta  Ol01HXKECHEPIsH
OCBITHBOTO CTYINEHs «OakajlaBp», € y BIUIBHOMY JOCTYII B
SAKOCTI pecypceib Oi0miorekn MHAY.

10 — AkagemMivHa MOOIJILHICTDH

HamionansHa
KPeAUTHA
MOOLIIBHICTH

Ha ocHoBi gBocTOpoHHIX goroBopie Mk MHAY Ta

JlepxaBHUM HAYKOBO-KOHTPOJIbHUM THCTUTYTOM
O10TEXHONOrli 1 MITaMiB  MIKPOOpPraHi3miB, JlepskaBHUM
O10TEXHOJIOTTYHUM YHIBEPCHTETOM, Hamionaneanm

VHIBEPCUTETOM  XapPUOBHUX  TEXHOJIOTIH,  YepHIBELbKUM
HaI[lOHAJIbHUM  yHIBepcuTeToM 1iMeHi lOpis denpkoBuua,
HayKoBO-gocHiAHMMKA  1HcTHTyTamu  HAAH  Vkpainu:
[HCTUTYTOM PO3BEACHHS 1 reHeTHKU TBapuH M. M.B. 3y0us,
[HCTUTYTOM  TBapUHHMLTBA  CTEMOBHX  pPAHOHIB  1M.
M.®. [BaHoBa «AckaHis-HoBa», [HXEHEPHO-TEXHOJIOTTYUHUM
iHCTUTYTOM — «bloTexHika», [HCTUTYTOM  TBapHHHMIITBA,
[HCTUTYTOM TPOAOBOJIBYMX PeCypciB, [HCTUTYTOM O10JI0TIi
TBapuH. J|ONyCKaOThCS IHAMBIAYaIbHI YTOAX MPO aKaACMIuHy
MOOUIBHICTh ISl HAaBYAHHS Ta MPOBEACHHS JOCIIKEHb B
VHIBEPCHTETAX Ta HAYKOBHX YCTaHOBax YkpaiHu. [lo
KEPIBHUIITBA HAYKOBOK POOOTOI 3/100YBayiB BMILOI OCBITH
3aTy4aroThCsd MPOBiAHI (paxiBI[l YHIBEPCUTETIB YKpaiHW Ha
yMOBax I1HAMBIAyalbHUX AOroBopiB. Kpeawtw, oTprMaHi B
IHIIMX ~ YHIBEpCUTETaxX  YKpaiHH,  TMEPe3apaxOBYOTHCS
BIJIMOBIIHO J0 JOBIIKK PO aKaJIEMI4Hy MOOIJIBHICTb.

Mixxknapoana
KPeAUTHA
MOOLJILHICTD

Ha ocHoOB1 aBOCTOpOHHIX 10roBopiB Mixdk MHAY Ta BUIumMu
HaBYAJLHUMHK  3aKjafamMu  3apyODKHUX  KpaiH-MapTHEPIB:
JlepxaBHUM arpapHUM  YHIBEPCUTETOM (Monnosa),
TamKeHTCHhKUM ~ JCP’KaBHUM ~ arpapHUM  YHIBEPCUTETOM
(V30ekucran), llaBnomapcbkuMm AepKaBHUM YHIBEPCUTETOM
iM. C. Topaitrupoa (Toraighyrov university) (Kazaxcran)
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TOLIIO.

HaBuanus BiacyTHe, pa3oM 3 THM J03BOJICHE 3a JIaHOK OCBITHBO-
iHO3eMHHX npoQeCIiHOK MPOrpamoro.

3100yBaviB BULIOT

OCBITH

2. IlepeJlik KOMIIOHEHT OCBITHLO-NPOQeCciiiHOT mporpamu
Ta VX JIOTiYHA MOC/IiI0BHICTH
2.1. IlepeJsiik KOMIIOHEHT OCBITHBOI IPOrPaMu

. dopma
Kon v/n KoMmnoHeHTH OCBITHBOI TPOrpaMu KIHBKIC.TB M1JICYMKOBOTO
KPEIWTIB
KOHTPOJIKO
O00B’s1I3K0Bi KOMIIOHEHTH OCBITHBLOI MPOrpaMu
JIMCHHIIIHY LUKJY 3arajJbHOI MiATOTOBKH
OK 1. IcTopis Ykpainu 3,0 Ex3amen
OK 2. VYkpaiHcbka MoBa (32 mpodeciiiHuM 30 Ex3amen
CHPSIMYBAHHSIM ) ’
OK 3. Di3nYHA KyIbTypa 3,0 3aJtik
OK 4. [HozemHa  MoBa (32  mpodeciitHuM 40 3aimik
COPSIMYBAHHSIM ) ’
OK 5. dinocodis 3,0 3anik
OK 6. ExoHOMIYHA TEOPist 3,0 Ex3ameH
OK 7. Exonoris 4.0 3ajik
OK 8. Buima maremaruka 3,0 Ex3zamen
OK 9. ®di3uka 3,0 Ex3ameH
OK 10. 3arajibHa Ta HEOPraHivyHa XiMisl 5,0 Ex3ameH
OK 11. OpraHidHa ximist 7,0 Ek3amen
OK 12. OOuuncnroBaibHA TEXHIKa Ta 30 3aimik
HporpaMyBaHHS ’
Bcboro 3a nukiom 44,0 X
JMCHUIIIHYA HUKJIY npodeciiiHoi Ta IPAKTHYHOI MiATOTOBKH
OK 13. Beryn no dgaxy 3,0 3amik
OK 14. AmnaniTuuHa Ximis 5,0 Ex3ameH
OK 15. ®di31vHA Ta KOJIOiHA XIMis 7,0 Ex3ameH
OK 16. [H)KeHEpHA 1 KOMIT I0TEPHA rpadika 4,0 Ex3ameH
OK 17. Biojoris KIiTUHH 4.0 Ex3ameH
OK 18. Bioximis 6.0 Ex3ameH
OK 19. 3aranbHa MiKpOO10JI0Tist 1 BIPYCOJIOTIs 9,0 Kypcosa
pobora,
€K3aMEH
OK 20. 3arajabHa 010TEXHOJIOT1S 10,0 3aiik,
€K3aMEH
OK 21. 3arajibHa Ta MOJICKYJISIPHA TCHETUKA 8,0 3aik,
€K3aMEH
OK 22, OxopoHa nparti Ta Oe3neka 4,0 3aiik
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SKUTTEISTBHOCTI
OK 23. [Tpouecn 1 amapati O10TEXHOJOTTYHUX 6,0 Kypcosa
BAPOOHUILITB pobora,
€K3aMEH
OK 24. EneKTpoTeXHIKAa Ta OCHOBH E€JIEKTPOHIKH 5,0 3aimik
OK 25. ABTOMaTH3allls Ta YIPABJIHHS 4,0 Kypcosuii
010TEXHOJIOTTYHAM BUPOOHULTBOM IIPOEKT,
€K3aMEH
OK 26. Hopmarushae 3a0€3NEUYCHHS 4,0 3aimik
O10T€XHOJIOTITYHUX BUPOOHHUIITB
OK 27. CiJIbChbKOTOCnoAapcbka 010TEXHOJIOT IS 6,0 Ek3amen
OK 28. Exonomika Ta oprasizaris 4,0 Ex3amen
010TEXHOJIOTTYHOT TPOMHUCIIOBOCTI
OK 29. ITpomucioBa O10TEXHONOT IS 6,0 Ex3amen
OK 30. Bioinkenepis 8,0 3atikK,
€K3aMEH
OK 31. MeToau 610TEXHOIOTTUHUX JOCTIIKEHD 5,0 Ex3ameH
OK 32. Bbio0e3neka BUKOpUCTaHHs 010TEXHOJOT1H 3,0 Ex3ameH
OK 33. Hapuanena npaktuka: [HwkeHepHa 1 2,0 3aimik
KOMIT I0TepHA rpadika
OK 34. Hapyanbna MIPAKTUKA: 3aranpHa 2,0 3aimik
MI1KpOOI0JIOTis 1 BIPyCOJIOT1s
OK 35. HapuanbHa npaktuka: Exosnoris 1,0 3aimik
OK 36. Hapuanbna npaktuka: [Ipouecu 1 amapatu 1,0 3aimik
O10T€XHOJIOTITYHUX BUPOOHHUIITB
OK 37. Hasyanena npaktuka: KoHTpoinbs Ta 1,0 3aimik
KEPYBaHHS 010TEXHOJIOTTYHUMH
IPOLECAMU
OK 38. Hapyanbna MIPAKTUKA: 3aranpHa 1,0 3aimik
O10TEXHOJIOTsI
OK 39. Bupobunya  mpaktuka:  [Ipommciosa 7,0 HAupeperuiioannit
O10TEXHOJIOTsI e
OK 40. BupoOHWYa (TEXHOJOTiIYHA) TIPAKTHKA! 5,0 Anepenuitiopannit
[TpoekTyBaHHs 010TEXHOIOTTYHIX e
BUPOOHUIITB
OK 41. Kpamidikariiina podota 2,0 Saxmer
KBaiikaniitaoi
podotu
Bcboro 3a nukiiom 133,0 X
3arajabHuii 00csar 000B’I3KOBHX KOMIIOHEHT 177,0 X
BuOipkoBi KOMIIOHEHTH OCBITHBOI IPOTrPaMu
JIMCHHIIIHY LUKJY 3arajJbHOI MiATOTOBKH
BK 1. Bubipkosa gucuumiiga 1 3,0 3anik
BK 2. BuGipkoBa aucumiina 2' HAutpeperuirosanuit

3.0

37K
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BK 3. Bubipkopa aucuumiiga 3 3.0 3anik
BK 4. Bubipkopa aucuumiina 4 3.0 3anik
BK 5. BubipkoBa aucuumiiHa 5 3.0 3anik
Bcboro 3a nukiom 15,0 X
JMCHUIIIHA HUKJY npodeciiiHol Ta NPAaKTHYHOI MiIATOTOBKH

BK 6. Bubipkopa aucuumiiina 6 3.0 3anik
BK 7. Bubipkopa aucuumiiina 7 3.0 3anik
BK 8. Bubipkopa aucuumiina 8 3.0 3anik
BK 9. Bubipkopa aucuumiina 9 3.0 3anik
BK 10. Bubipkora gucuumiina 10 3.0 3anik
BK 11. Bubipkosa gucuumiiza 11 3.0 3anik
BK 12. Bubipkopa gucuumiina 12 3.0 3anik
BK 13. Bubipkopa gucuumiiga 13 4.0 3anik
BK 14. Bubipkopa gucuumiiga 14 4.0 3anik
BK 15. Bubipkopa qucnumiina 15 4.0 3anik
BK 16. Bubipkopa gucuumiina 16 3.0 3anik
BK 17. Bubipkopa gucuumiina 17 3.0 3anik
BK 18. Bubipkopa gucuumiiga 18 3.0 3anik
BK 19. Bubipkopa gucuumiiga 19 3.0 3anik
BK 20. Bubipkopa gucuumiiga 20 3.0 3anik
Bceboro 3a nuk/iIom 48,0 X
3araabHuii 006csir BHOIpKOBHX KOMIIOHEHT 63,0 X
3ATAJJBHIHI OBCAT OCBITHBOI IPOTPAMHI 240,0 X
TTprmitku: 1) «BubipkoBa JUCIILTIHA 21y - ocBiTHS KOMITOHEHTA «Teopernuna miarotoska b3BID» € 060B’s13k0B0OIO IS 3106yBadiB

BUIIOi OCBITH WOTOBIUOi cTaTi BimmoBizHo 70 cTarti 10! 3axony Vipaimm «ITpo BiffchkoBHit 0GOB’SI30K i BificEKOBY Cyk0y» Bif
25.03.1992 poxy Ne2232-XII (i3 3MiHaM¥ 1 JOTIOBHEHHSIMH ), 3700yBaUi BUIMOT OCBITH KIHOWOI CTaTi Ta 37400yBayl BUITIOi OCBITH, SIK1
3BUIBHSIOTECS Bijl Ipoxo ukeHHs B3BII Ha misictasi 1. 4 crarti 10! 3akony Yipaitu «ITpo BifichkoBHil 0G0B 30K 1 BIAICEKOBY CIy&KGY»
1 TIpU IOMY He BWSIBIIM OakKaHHS i BHBHYATH, IepefdavaroTh MOKIMBICTH BHOOPY I1HITIOI OCBITHROT KOMITOHeHTH. 2) BilichkoBa
miiroToBKa odirepiB 3aracy mependavacThes Y poOOUMX HABYAIBHUX IDIaHAX IIOHAJ HOPMAaTHUBHOTO OOCATY TOJMH Ta KaHIKYI 1
TIPOBOIUTEHCS 38 HABUAIHFHIMY IDTaHaMy Ta TpadikaMil OCBITHROTO Iportecy MiHicTepeTBa 060poHN YKpaiHu.

2.2. CTpPYKTYpPHO-JIOTIYHA €XeMa OCBITHBLOI POrpamMu
BuBYEHHST  KOMIOOHEHT  OCBITHBO-NPOQECIHHOT  MporpamMu  MNEPIIOTO
(OGakanaBpChbKOrO) PiBHS BMINOI OCBITH 3a cremiaibHicTio G21 «biotexHonorii ta
OiloiHKeHEPIss» Tamy3l 3HaHb G «lH)KeHepis, BUPOOHMUTBO Ta OYIIBHULTBO»
3MIACHIOETHCS Y MOCIIIOBHOCTI, SIKA MPEICTABICHA HA PUCYHKY 1.

3. ®opma arecrauii 3100yBa4iB BULIOI OCBITH

ATtecrallisi BUIYCKHUKIB OCBITHBOI MporpamMu mnepumioro (6GakaaaBpChbKOro)
piBHS BMINOI OCBITM 3a cnemianbHicTiO G21  «bioTexHonorii Ta Ol101HXXEHEPIsS»
OPOBOAMTHCA y (POPMI 3aXUCTy KBa(iKaliitHOi poOOTH Ta 3aBEPIIYETHCS BUAAYOO
JOKYMEHTY BCTAHOBJIEHOTO 3pa3ka (AMILUIOMY) OPO MNPHCYIKEHHS 3100yBayvecBi
CTymneHs OakanaBpa 13 MpUCBOEHHsIM KBami(ikamii: «bakanaBp 3 O10TEXHOIOTH Ta
O101HXKEHEPID».

JlepaBHa arecrallis 341HCHIOETHCS BIAKPUTO 1 My OJII4HO.
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Marpuus BianoBigHocTi Bu3HaveHux Ctangaprom KomnereHTtHocrel neckpunropam HPK

Tabnuys 1

ABTOHOMIS Ta

Knacuikauis komnerentHoctel 3a HPK 3nanHs | YmiHHs | KomyHikamis : : :
BIJIMTOBIAAJIbHICTh
3arajabHi KOMIIETEHTHOCTI
KO1. 3gartHicTh 3aCTOCOBYBATH 3HAHHS Y NPAKTHYHUX CHTYAIISX + + +
KO02. 3natHicTh 0 MACEMOBOI Ta YCHOI KOMYHIKaLIi YKPaiHCbKOKO MOBOKO =} + +
(mpodeciitHOro cnpsiMyBaHHs)
KO03. 3garHicTh COIKYBAaTHCS IHO3EMHOK MOBOKO + + +
KO4. HaBuukum BUKOpPHCTaHHS 1H(POPMALIHHAX 1 KOMYHIKAL[IHHUX + +
TEXHOJIOT1H
KO05. 3narHicTh BUNTHCS 1 OBOJIOAIBATH CYYACHUMH 3HAHHSIMU -+ + + +
KO06. HaBnuku 3a1licHeHHS Oe3medHol IsIbHOCTL + + +
KO7. IlparneHHs 10 30€pesKEHHS] HABKOJMITHBOTO CEPEAOBHINA + + +
KO08. 3parnicte peamizyBaTh CBOi mpaBa 1 OOOB’SI3KM SIK 4JjieHA + + +
CYCIIJIBCTBA, YCBIJIOMJIFOBATH I[IHHOCTI TPOMAASHCHKOTO (BUIBHOTO
JEMOKPATUYHOI0) CYCHIJIBLCTBA Ta HEOOXIIHICTh HOro CTajoro PO3BUTKY,
BEPXOBEHCTBA MpaBa, MpaB 1 CBOOO/ JIFOJIMHHU 1 TPOMaJITHUHA B YKpaiHi
K09. 3partnicte 30epirath Ta NPUMHOXYBATH MOPAIbHI, KYJbTYPHI, + + +
HAyKOB1 LIHHOCTI 1 JOCSATHEHHS CYCMIBCTBA HA OCHOBI PO3YMIHHS 1CTOPIi
Ta 3aKOHOMIPHOCTEH PO3BUTKY MPEAMETHOI 00J1aCTI, i MICIS Yy 3arajibHii
CUCTEMI 3HAHb MPO MPUPOAY 1 CYCHIIBCTBO Ta Y PO3BUTKY CYCHUIbCTBA,
TEXHIKM 1 TEXHOJIOT1, BUKOPUCTOBYBAaTH PIi3HI BHIM Ta (POPMH PYyXOBOi
AKTUBHOCTI JUIsl aKTUBHOTO BIAMOYMHKY Ta BEICHHS 3I0POBOr0 CHOCOOY
KUTTSI
CreriayibHi ((paxoBi) KOMIETEHTHOCTI
K10. 3partHicTh BHKOPUCTOBYBATH 3HAHHS 3 MareMaTWKu Ta (Pi3ukd B + +
00cs31, HEOOXINHOMY JJisi NOCSTHEHHSI I1HIIMX PE3YJbTaTIiB OCBITHBOI
nporpaMu
K11. 31aTHICTP BUKOPUCTOBYBATH IPYHTOBHI 3HAHHS 3 XiMii Ta 010JI0Tii B + +
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00cs31, HEOOXITHOMY JJsl JOCSATHEHHS I1HIIAX PE3YJbTaTIB OCBITHBOI
nporpamu

K12. 3partnHicTe 3miliCHIOBATH aHali3 HOPMATUBHOI IOKYMEHTALIi,
HEOOXITHOT it 3a0€3MEUEHHs 1HXEHEPHOI JISJIbHOCTI B ramysi
010TEXHOJIOT1i

K13. 31aTHICTE MpaIroBaTu 3 O10JIOTTYHAMHA arcHTamu,
BUKOPUCTOBYBAHUMH Yy OIOTEXHOJIOTTYHUX Npouecax (MIKpOOPraHi3MH,
rpulK, pOCITMHU, TBAPUHH, BIDYCH, OKPEMI iXHI KOMIOHEHTH )

K14. 3parHicTh 3A1MCHIOBATH €KCIEPUMEHTANbHI  JOCTIPKCHHS 3
BJIOCKOHAJICHHSI O10JIOTTYHMX Ar€HTIB, Y TOMY YMCIl BUKJIMKATA 3MIHU Y
CTPYKTYpl CHAQJAKOBOro amapary Ta (YHKIIOHAJIbHIA AaKTUBHOCTI
010JIOTTYHHUX AreHTIB

K15. 3parHicte  OpoOBOAMTM  aHaml3  CUPOBHMHHM,  MAaTEpialiB,
HaMBINPOAYKTIB, I[UIbOBUX MPOAYKTIB O10TEXHOJIOTTYHOIO BUPOOHUITBA

K16. BpaxyBaHHs KOMEPUIHHOTO Ta EKOHOMIYHOIO KOHTEKCTY MpH
NPOEKTYBAaHHI BUPOOHHMLTB OIOTEXHOJIOTTYHUX MPOAYKTIB  PI3HOTO
MPU3HAYEHHS (MPOMHKCTIOBOTO, Xap4oBOro, (hapMaLEBTUYHOTO,
CLUIBCBKOTrOCIOAAPCHKOrO TOMLIO )

K17. 3parHicTe  BHKOPMCTOBYBATM  METOAOJOrI  MPOEKTYBAHHS
BAPOOHUUTB O10TEXHOJIOTTYHUX MPOAYKTIB PI3HOTO MPU3HAYCHHSI

K18. 3parnicte oOupaTy 1 BUKOPUCTOBYBATH BIANOBIAHE OOIaJAHAHHS,
IHCTPYMEHTH Ta METOAM Ul peaiizauii Ta KOHTPOIK BHUPOOHULTB
010TEXHOJIOTTYHUX MPOAYKTIB PI3HOTO MPU3HAYEHHS

K19. 3partHicTh  CcKJIamaTh  TEXHOJIOTIYHI  CXEMH  BHPOOHMIITB
010TEXHOJIOTTYHUX MPOAYKTIB PI3HOTO NPU3HAYEHHS

K20. 3parnicte  cknagatd  anaparypHi  CXeMH — BHPOOHHUTB
010TEXHOJIOTTYHUX MPOAYKTIB PI3HOTO MPU3HAYEHHS

K21. 3parHicTh 3acTOCOBYBaTM Ha TMPAKTULI METOAM Ta 3acodum
ABTOMATU30BAHOTO  MPOEKTYBAHHS  BUPOOHUITB  O10TEXHOJIOTTYHUX
MPOJIYKTIB PI3HOTO MPU3HAYCHHS
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K22. 3narHicTh o1iHIOBaTH €(hEKTUBHICTH O10TEXHOJIOITYHOTO MPOLIECY

K23. 3paTHicTh BUKOPHUCTOBYBATH Cy4YaCHI aBTOMATH30BaHI CHUCTEMH
YOPABIIHHS BHPOOHULTBOM OIOTEXHOJOTIYHMX NPOAYKTIB  PIZHOTO
NPU3HAYCHHS, X TEXHIYHE, AIrOPUTMIYHE, 1H(POPMALIdHE 1 TPOrpaMHe
3a0€3MeueHHs /15l BUPIIIEHHS NPOo(ECIiHNX 3aBIaHb

K24. 3parnicte aoTpumyBartucs BHMOr 0100e3mekH, O0103axHCTy Ta
010€TUKH

K25. 3partHicte po3poOmdaTH Ta 3aCTOCOBYBAaTM HA MPAKTUII HOBI
010TEXHONOT1i, IO TO3BOJISKOTh MiIBAIIUTH €(PEKTHBHICTh POCTUHHUIITBA

K26. 3partHicTh po3poOSdTH Ta 3aCTOCOBYBAaTM HA MPAKTUII HOBI
010TEXHOJOTi, IO TO03BOJISIFOTh MiIBUINUTH €PEKTUBHICTh TBAPUHHULITBA

K27. 3partHicTh po3poOSdTM Ta 3aCTOCOBYBAaTM HA MPAKTUII HOBI
TEXHOJIOTli  MEPEPOOKHM  CIIBCBKOTOCHOJAPCHKUX, MPOMHUCIOBHAX 1
noOYTOBUX BIJXOJIIB

K28. 3parnicte 3a0e3nedyyBaru  €KOJOTI3alil0  O10TEXHOJOTIYHUX
MPOIIECIB TA BAPOOHUIITB




Marpuus BiAnoBixAHOCTIi Bu3HaYeHUX CTAHIAPTOM PE3y/IbTATIB HABYAHHS TA KOMIICTCHTHOCTEI
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Tabruys 2

IIporpamHi pe3yabtaTtu
HABYAHHA

KoMmnerenTHocTi

3arajanui

CrnenianbHi (dpaxosi)

Ko01
K02
K03
K04
K05

K06
K07
K08
K09
K10

K11

K12
K13
K14
K15
K16
K17
K18
K19
K20
K21
K22
K23
K24
K25
K26
K27
K28

ITPO1. Bwmitu 3acTocoByBaru
CydacHl MareMaTH4YHI METOIU
IS PO3B SI3aHHS MPAKTHIHUX
3a0ad, OB A3aHUAX 3
JTOCITIKEHHSIM 1
MPOSKTYBAHHIM

O10TEXHOIOTTIHHUX
Buxopucrosysaru 3HAHHS
¢izukn JUTSL aHamzy
510TEeXHOJIOTIYHHUX MPOLIECIB

MPOLICCIB.

+ | Inrerpanbna

ITPO2. Bwmitu  3a1iicHIOBATH
SKICHHH Ta KUIBKICHHHM aHaI3
pEIOBHH HEOPraHiuHOrO,
OpPraHiyHoro Ta OlOJOTIYHOTrO
MOXOKCHHSI, BUKOPHUCTOBYIOUH
BIATOBIAHI METOIU

[TP03. Bwmitu pospaxoByBatu
CKIaJ TOXKHBHHX CEPCIOBHILI,
BH3HAYATH  OCOOMHMBOCTI  iX
MPUIOTYBAHHSI Ta CTCPHIII3aLii,
3MIMCHIOBATA KOHTPOJb SIKOCTI
CHPOBHHHU T2 TOTOBOI MPOAVKINI
Ha OCHOBI 3HaHb TPO (i3HKO-
XIMIYHI BJIAaCTHUBOCTI
OpPTraHiYHHX Ta HEOPTaHIYHUX
PCUOBHH

ITPO4. Bwmitu 3acTocoByBaru
IOJIOYKCHHS HOPMATHUBHHUX
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JOKYMCHTIB, mo
PETIaMEHTYIOTh MOPSLIOK
MIPOBEICHHS ceprudikarii
MPOAYKIIIi, arecrauii
BUPOOHHMIITBA,  BHMOTH [0

oprasizarii CHCTEM YIPaBIiHHA
AKICTIO HA  MANPUEMCTBAX,

MpaBuiIa odopMICHHA
TeXHIYHOI  JOKYMCHTalli Ta
BEJICHHS TEXHOJIOTIYHOTO
MPOLIECY, 0a3yrYnCh Ha

3HAHHAX, OJCPKAHUX MiJ Yac
MPAKTHYHOI MIArOTOBKH

ITPO5. Bwmitu  anami3syBaru
HOPMATHUBHI JOKYMCHTH
(meprxaBHi Ta raay3esi
CTAaHJAPTH, TEXHIYHI YMOBH,
HACTAHOBH TOINO), CKIAZATH
OKpEeMi PO3ALIH TEXHOJOTIYHOL
Ta aHAMITUYHOI JOKYMCHTAIl{
Ha OI10TEXHOJOriIYHI HPOAYKTH
pizHOTO MIPU3HAYCHHS,
aHaJI3yBaTH TCXHOJIOTTYHI
cutyailii, o0upaTy parioHaIbHI
TEXHOJIOTIUHI PiIICHHS

I[TPO6. Bwmitu BH3HauaTH Ta
AHAMI3VBATH OCHOBHI (i3HKO-
XIMIYHI BIIACTHBOCTI
OpraHiYHUX CIIONYK, 111 (0)
BXOJSITh A0 CKJIa1y OlOJOTIYHUX
arcHriB  (OLIKM, HYKICIHOBI
KHUCJIOTH, BYTJICBOH, JTIIIITH)

ITPO7. Bwmitu 3acTocoByBaru
3HAHHS CKIAay Ta CTPYKTYPH
KJIITUH  pi3HUX  OlOJOTIYHHUX
ArcHTIB JUTSt BU3HAYCHHS
ONTHUMATBHUX YMOB
KYJbTHBYBAHHS Ta TOTCHINATY
BHKOPHUCTAHHS JOC/IIKYBAHUX
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KJIITHH Y O10TeXHONOTI{

ITPO8. Bwmitu BumlIATH 3
MPUPOAHHUX  CYOCTpaTiB  Ta
11eHTU(IKYBATH

MIKpPOOPTaHi3MU Pi3HHUX
CHUCTEMATHYHHX IPVIL.
Busznauatu mopdosnoro-

KyJIbTYpaibHi Ta (izionoro-
G10XIMIYHI BIACTHUBOCTI Pi3HHUX
010J0TIYHHUX arcHTIB

ITP09. Bmitu ckimazata 0a3o0Bl
MOKMBHI  CCPCAOBHUINA IS

BUPOIIYBAHHS pi3HHX
OlooTIYHUX ArcHTIB.
OwiHroBaTH OCOOTUBOCTI POCTY
OlooTIYHUX ArcHTIB Ha

CEPEIOBUINAX PI3HOTO CKJIATY

[TP10.  Bwmit  mpoBoguTH
CKCIICPUMCHTAJIbHI

JOCTIKCHHS 3 METOIO
BH3HAQUCHHS BIUTUBY  (hi3HUKO-
XIMIYHUX ~ Ta  OIOJOTIYHHUX

takropis 30BHILIHBOTO
CEPeIOBHINA Ha
SKUTTEAIAIBHICTD KIITHH KABUX
Oprasi3mis

ITP11. Bwmitu 3xiiicHOBaTH
0a3oBi TEHETHYHI Ta

LIUTOJOTIYHl  JOCIIOKEHHA 3
BIOCKOHAJIEHH 1 I ABUINEHHS

O10CHHTETUYHOI 30ATHOCTI
61070TTYHHX arcHTIB 3
VpaxyBaHHIM MPUHLAIIB
OioGe3neky, Oio3axucTy  Ta
010eTHKH (iHoykoBaHHN
MYTarcHe3 3 BHKOPHCTAHHSIM
(izmaHIX 1 XIMITHHAX

MyTarcHHHX (akTopis, BiAGIp
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Ta HAKOTMYCHHS ayKCOTPODHHUX
MYTaHTIB, TIEPEHECEHH
reHeTHYHOI 1H(OPMAILLT TOIIO)

IP12. Buxopucrosyroun
MIKpPOOI0IOT14HI, XIMIYHI,
¢ismuni,  Gi3UKO-XIMIYHI  Ta
OIOXIMIYHI ~ MCTOAM,  BMITH

311HCHIOBATH XIMIYHAN
KOHTPOITb (BU3HAUCHHS
KOHLICHTpAINi PO34MHIB
JAe31H(IKYBATBHIX 3aco0iB,
TUTPYBATBHHIX arcHTIB,
KOHLICHTpAINi KOMIIOHEHTIB
MO’KMBHOTO CEPEAOBHUINA TOLIO),
TEXHOJIOTIYHUH KOHTPOITb

(xoHIICHTpALI [KEPEIT BYTICLIO
Ta a30Ty V KYIbTYPaIbHIHA
PLAMHI  VIPOJOBXK  TPOLIECY;
KOHLICHTpAINi LIUIBOBOT'O
MPOAYKTY); MikpobionoriuHuit
KOHTPOITb (BU3HAUCHHS
MIKp0oO10T0oTrigHOT YHUCTOTH
MOKUBHUX CEPCIOBHIIL  ITIC/IS
crepuizaii, MIKpoO10J0TIHHOL
YUCTOTH O10JOTIYHOTO AarcHTa
TOIIO), MIKpPOOI0IOTIIHOT
YUCTOTH Ta  CTCPHIBHOCTI
OlOTEXHOJOTIYHUX — MPOAYKTIB
PI3HOT'O NPU3HAYCHHS

ITP13. Bwmitu 3aiiicHIOBaTH
TEXHIKO-CKOHOMIYHE

OOTPYHTYBaHHI  BHPOOHHLITBA
OlOTEXHOJOTIYHUX — MPOAYKTIB

pizHOTO MPU3HAYCHHS
(BU3HAUCHHS noTpedu y
LiTbOBOMY MPOAYKTI 1
PO3pPaxXyHOK MOTYKHOCTI

BHPOOHUIITBA)
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[1P14. Bwmita oOrpyHTyBatu
BHOIp OlOJNIOTIYHOrO  arcHTa,

cKiIany MOKUBHOTO
cepeaoBHINA 1 croco0y
KYJIBTHBYBAaHHA,  HCOOXITHHX
JIOTIOMDKHUX poOiT Ta
OCHOBHHX cTamii

TEXHOJIOTIYHOTO MPOLIECY

IIP15. basyroumce Ha 3HAHHAX

po 3aKOHOMIPHOCTL
MEXAHIYHUX, T1IPOMCXAHITHHX,
TEIUIO- Ta  MacOOOMIHHHX
MPOLIECIB Ta OCHOBHI

KOHCTPYKTOPChKI  OCOOIHBOCTI,
BMITH  OOHpaTd  BIAMOBIJHE
VCTaTKyBaHHA Vv Mpoleci
MPOCKTYBAHHS BUPOOHHIITB
OlOTEXHOJOTIYHUX — MPOAYKTIB
PI3HOTO  NPHU3HAYCHHSA IS
3a0e3neUeHHS iX MaKCUMAaTIbHOI
¢(exTuBHOCTI

ITP16. ba3yviounchk Ha 3HAHHIAX,
OJCPKAHHUX MiJ Yac MPAKTHKU
Ha M ANPHEMCTBAX Ta
YCTAHOBAX, BMITH 3A1HCHIOBATH
MPOAYKTOBUH  PO3PaxyHOK 1
PO3PAXyHOK  TEXHOJOTIYHOTO
o0nagHaHHA

I1P17. Bmitu CKJIamaTH
MarepiaapHuE OajnaHC HA OXUH
LUK BHPOOHHYOIO MPOILIECY,
criciudikaiio 00Ja HAHHSI Ta
KapTy MOCTaAIMHOTO KOHTPOIIO
3 HAaBCACHHSIM KOHTPOJBHHX
TOYOK BUPOOHHIITBA

ITP18. Bwmitn 3a;ilicHIOBaTH
OOIpyHTYBaHHS  Ta  BHOIp
BIAMOBIAHOIO TEXHOJIOTTYHOTO
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oOnagHaHHA 1 rpadivaHO
300paxyBaTh  TEXHOJIOTIYHHN
MPOLIEC BIAMOBIAHO JO BUMOT
HOPMATHUBHUX JOKYMCHTIB 3
BHKOPHCTAHHSIM 3HAHB,
OJCPIKAHUX MMiJ] YaC MPAKTHIHOT
MATOTOBKH

[1P19. BmiTu BUKOPHCTOBYBATH
CHUCTEMH aBTOMATH30BAHOT'O
MPOCKTYBAHHA A5 PO3pOOKH
TEXHOJIOTIYHOI Ta anapaTypHOi
CXeMHU OlOTEXHONOTTIHHX
BHPOOHHIITB

[1P20. Bwmitu pospaxoByBatu
OCHOBHI  KpUTepii  OLIHKHU
¢(exTuBHOCTI

OIOTEXHOJIOTIYHOTO  MPOLIECY
(mapameTpu pocty GlOIOTIYHHX
arcHTIB, IIBUIKICTh CHHTE3Y

LiTbOBOTO MPOIYKTY,
CHHTC3YBAITbHA 3MATHICTD
O10IOTTYHHUX arcHTIB,
CKOHOMIYHHUH KOCQILIEHT,

BHXIJ IJIBOBOTO MPOAYKTY BiA
cyOcTpary,  OpPOAYKTHUBHICTB,
BapPTICTh MTO’KUBHOTO
CEPEIOBHINA TOIIO)

[1P21. Bwmita dopmymroBatu
3aBJAHHS OIS PO3POOKU CHCTEM
aBToMaru3atii BUPOOHHIITB
OlOTEXHOJOTIYHUX — MPOAYKTIB
PI3HOT'O NPU3HAYCHHS

[1P22. Bwmitu BpaxoByBatTu
COIATbHI, ©KOIOTIYHI, CTHJHI,
CKOHOMIYHI AaCIICKTH, BHUMOI'H
OXOPOHH Tpaili, BHPOOHHUOL
caHiTapii 1 MOXKEKHOI OC3MCKH
g yac GopMyBaHHS TEXHITHUX




27

PILICHB. Bwmitn
BHKOPHCTOBYBATH Pi3HI BUIH Ta
(hopMH PYXOBOI AKTUBHOCTI AT
AKTUBHOTO  BIATIOYHMHKY  Ta
BEICHHS 3I0POBOTO  CIOCODY
JKHTTSL

[1P23. BMiTH BUKOPHCTOBYBATH
vV BHpOOHMYIA 1 COLIaTIbHIHA
JismpHOCTI  VHAAMEHTANBHI

TTOHATTA 1 Kareropii
JEPKABOTBOPCHHS JUTSL
OOTPYHTYBAaHHS BJIACHHUX

CBITOIISAAHUX MO3ULIH Ta
MONMITHYHUX ~ NEPEKOHAHb 3
ypaxyBaHHSIM MPOLIECIB
COLIATBHO-TIOMITHYHOT  iCTOPIL
Vkpainn, npaBoBHX 3acany Ta
CTHYHHUX HOPM

[1P24. Bwmitu po3pobmsata Ta
3aCTOCOBYBAaTH HA  MPAaKTHLIL
HOBI TEXHOJIOTII, 111 (0)
J03BOJIIIOTH i ABULIATH
¢(PCKTUBHICTE  POCTHHHHULITBA!
PETYIATOPU  POCTY  POCIHH,

MIKpOoO10mOTIvHI 3aco0u
3aXUCTY POCIHH Bl XBOPOO 1
LIKIAHUKIB, GaxrepiaibHi
Jo0puBa

[1P25. Bwmitu po3pobmata Ta
3aCTOCOBYBATH HA MPaKTHLI
HOBI TEXHOJIOT1, j11(0)
JIO3BOJITIOTH M1BULIUTHA
¢(CKTUBHICTE TBAPUHHHLTBA:
TEXHIKY  TpaHCIUIAHTami 1
MIKPOMaHIMYIILI Ha
eMOpiOHaxX MOMAIIHIX TBApPHUH,
OTPUMAHHS KOPMOBHUX 3aco0iB
(610K, aAMIHOKHCIIOTH,
BiTaMiHM)  MiKpOOIOJIOTIYHHM
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CHHTC30M

[1P26. Bwmitu po3pobmsata Ta
3aCTOCOBYBAaTH HA  MPAaKTHLIL
HOBI TEXHOJIOTll  mepepoOKu
CITIBCBKOTOCTIONAPCHKHX,
MPOMHUCIOBUX 1  HOOYTOBHX
BIJIXOIIB, 3a0e3rneyyBaTH
€KOJIOT13aLl 0
O10TEXHOJIOTTYHHUX MPOLECIB Ta
BHPOOHHIITB




29

Tabruys 3

IR @

0F 30

6¢ 0

8¢ 0|

L0

9¢ 30

S0

¥e 0

¢e 0

(40,

1€30

0¢ 30

6T 0

8TIIO

LTIAO

9T 30

STA0

T IIO

€T A0

s

¢TI0

T30

0¢ 0

61 30

8130

L1 3O

91 0

SL A0

AR ©

(A6

T IO

130

01 30

6 A0

ITHOBITHOCT1 IIPOrpaMHHUX KOMIICTCHTHOCTCH KOMIIOHCHTAM OCBITHLOI IIpOorpamMu

80

L0

90

(0

Marpuus B

¥ A0

€0

[

[0

[ lo3Hauxu

IIporpam-

HHUX

IKOMIIECTCH-

THOCTEH
1K

K01
K02
K03

K04
K05

K06
K07
K08
K09

K09!
K10

K12

K11
K13

K14
K15

K16
K17
K18

K19
K20

K21
K22

K23
K24

K25
K26
K27
K28




Tabnuys 4

MaTtpuus 3a0e3ne4eHHs1 NPOrpaMHux pe3y/abTariB HaB4YaHHs (I1P) BinmoBiAHUM KOMIIOHEHTAM OCBITHBLOI MPOrpaMu

30

TToznauku

pesyT cleje | e |jc | @ | |0 || |0 |© | |0 |©|S || |©|c|c | |©|©|S |2 |00 |©|o |0 |© | |© | |0 |© |
HABHAHHAT

TT1PO1 + + + + + +
T1P02 + + + + + +

TTPO3 + + + + + + + + + + + + + +
T1P04 + + + + + + + + +
TTP0O5 + + + + + + + + + +
TIP06 + +

T1PO7 + + + + + + + + +
TIP08 + + +

TTIP09 + + + + + + + +
TIP10 + + + + + + + + + + +
TIP11 + + + + + + + + +
TIP12 + + + + + + + + + + + + + + + +
TIP13 + + + + + +
I1P14 + + | + + + + | + + |+ | +
I1P15 + + |+ | + + + | + + |+ | +
I1P16 + + + |+ + | + + |+ | +
I1P17 + + + + | + + |+ | +
I1P18 + + 1+ + |+ + + | + + |+ | +
I1P19 + + | + + | + + |+ | +
11P20 + + + | + + |+ | +
I1P21 + + + |+ | +
11pP22 + + |+ |+ + +

P23 | + [ + +

11P24 + + | + + +

TIP23 + + + +

11P26 + + + + +




MINISTRY OF EDUCATION AND SCIENCE OF UKRAINE
MYKOLAIV NATIONAL AGRARIAN UNIVERSITY

EDUCATIONAL AND PROFESSIONAL PROGRAM

of training of higher education applicants
"Biotechnology and Bioengineering"

First (Bachelor's) level of higher education
in the specialty G21 "Biotechnology and Bioengineering"
in the field of knowledge G "Engineering, Production and Construction"”
Qualification: "Bachelor of Biotechnology and Bioengineering"

ademic Council
sf§v SHEBANIN
"27" 03. 2025)

Th 3
N

=
1

ij ¥

- ,Vyacheslav SHEBANIN
(Order No. 7/ Vdated " ¢/ 4 2025)

Mykolaiv 2025



32

LETTER OF AGREEMENT
educational and professional program

Level of higher education First (bachelor's)

FIELD OF KNOWLEDGE G "Engineering, Manufacturing and Construction"
SPECIALTY G21 "Biotechnology and Bioengineering"
Qualification: "Bachelor of Biotechnology and Bioengineering"
CONSIDERED AND APPROVED AGREE
Scientific and Methodological Commission First Vice-Rector
Faculty of TVPPTSB: Dmytro BABENKO

«18» 03. 2025

RECOMMENDED

Scientific and Methodological Council The Academic Council of the Faculty
university: TVPPTSB:

dlogical Council TVPPTSB
~  Dmytro BABENKO Michael GILL
0. 6 dated "26" 02. 2025) (protocblaYo. 5 dated "04" 02. 2025)

University's Scientific Head of thiﬁzulty Academic Council




33
PREFACE

Developed by the working group of the Faculty of Technology of Production
and Processing of Livestock Products, Standardization and Biotechnology (TVPPTSB)
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1. Kramarenko O.S. — Candidate of Agricultural Sciences, Associate Professor,

Associate Professor of the Department of Biotechnology and Bioengineering —

OP guarantor;

2. Gill M.1. — Doctor of Agricultural Sciences, Professor, Dean of the Faculty of

TVPPTSB;

3. Karatieieva O.I. — Candidate of Agricultural Sciences, Associate Professor,

Acting Head of the Department of Biotechnology and Bioengineering, Deputy

Dean of the Faculty of TVPPTSB for Educational Work;

4. Stabnikov V.P. — Doctor of Technical Sciences, Professor, Professor of the

Department of Biotechnology and Bioengineering;

5. Yulevych O.I. — Candidate of Technical Sciences, Associate Professor,

Associate Professor of the Department of Biotechnology and Bioengineering;

6. Barkar E.V. — Candidate of Agricultural Sciences, Associate Professor,

Associate Professor of the Department of Biotechnology and Bioengineering;

7. Kirichenko A.A. — Bachelor’s degree holder.

Reviews and feedback from external stakeholders:

1. Danylenko S.G. — Head of the Department of Biotechnology of the Institute of Food
Resources of the National Academy of Sciences of Ukraine, Doctor of Technical
Sciences, Senior Research Fellow;

2. Skrotsky S.O. — Head of the Laboratory of Biotechnology of Microbial Synthesis of
the Institute of Microbiology and Virology named after D.K. Zabolotny of the
National Academy of Sciences of Ukraine, Candidate of Technical Sciences;

3. Shcherbak O.V. — Dean of the Faculty of Biotechnology of the State
Biotechnological University of Kharkiv, Candidate of Agricultural Sciences,
Professor.

The program may not be fully or partially reproduced, duplicated and
distributed without the permission of Mykolaiv National Agrarian University.
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1. Educational program profile

1 — General information

Full name of higher
education institution
and structural unit

Mykolaiv  National Agrarian University, Faculty of
Technology of Production and Processing of Livestock
Products, Standardization and Biotechnology

Higher education
degree and title of
qualification in the
original language

Bachelor,
"Bachelor of Biotechnology and Bioengineering"

Official name of the
educational program

Educational and professional program for training higher
education applicants of the first bachelor's level of higher
education 1in the specialty G21 "Biotechnology and
Bioengineering" of the field of knowledge G "Engineering,
Production and Construction”

Type of diploma and
scope of educational
program

Bachelor's degree, single, 240 ECTS credits, study period 4
years (3 years 10 months)

Availability of Accreditation (Certificate of Accreditation of Educational

accreditation Program No. 2993 dated March 29, 2022)

Cycle / level First Bachelor's Level
Level 6 of the National Qualifications Framework of Ukraine
(NQF);

Level 6 of the European Qualifications Framework for
Lifelong Learning (EQF-LLL);

First Cycle of the European Higher Education Area (FQ-
EHEA)

Prerequisites Possession of complete general secondary education or (and)
educational and qualification level of junior specialist, initial
level of junior bachelor, passing professional entrance exams

Language(s) of Ukrainian

instruction

Duration of the 4 years

educational

program

Internet address of | www.mnau.edu.ua

permanent

placement of the

educational

program

description

2 — Purpose of the educational program

The goal of the program is to train highly qualified specialists capable of
comprehensively performing design and technological calculations and carrying out
production and technological work related to the use of biological agents and their
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waste products.

3 — Characteristics of the educational program

Subject area

(field of knowledge,
specialty,
specialization (if
available)

Field of knowledge G "Engineering, production and
construction”

Specialty G21 "Biotechnology and bioengineering"

The object is biotechnological processes and devices for the
production (obtaining) of biologically active substances and
products by biosynthesis and/or biotransformation.

Learning objectives: training specialists capable of
comprehensively  performing  design-technological — and
production-technological work related to the use of biological
agents and products of their vital activity.

Theoretical content of the subject area. Fundamental and
applied scientific foundations of the industrial use of the
biosynthetic and/or biotransformation potential of living
objects to obtain practically valuable products.

Methods, techniques and technologies: The applicant must
master chemical, physicochemical, biochemical,
microbiological, molecular biological, genetic research
methods, information and computer technologies.

Tools and equipment: for the analysis of biological agents
and their waste products, equipment for cultivating biological
agents, isolating and purifying target products, automation
tools and automated design systems for biotechnological

production.
Orientation of the | Educational and professional program for training bachelors,
educational applied.
program The educational and professional program is based on well-

known provisions, as well as the results of modern scientific
research in biotechnology and bioengineering and is focused
on training specialists who are able to use living objects at a
high professional level to obtain practically valuable products
to meet the needs of agriculture, veterinary medicine, food
industry, ecology, and energy.

The program has a theoretical, scientific, professional, and
applied component.

The scientific component of the educational and professional
program involves the implementation of a program of own
scientific research under the guidance of scientific supervisors
with appropriate registration of the results obtained in the form
of a qualification work. This component of the program mainly
does not belong to the main educational one, is carried out by
applicants in their free time from classes, the results are
registered in the form of abstracts of reports, public speeches at
scientific and practical conferences, publication of articles in
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professional or international scientific publications, preparation
of scientific student works for competitions.

Main focus of the
educational
program and
specialization

General education in the field of knowledge G "Engineering,
production and construction”, professional education in the
specialty G21 "Biotechnology and bioengineering”. The
emphasis is on the ability to carry out innovative activities
during the introduction and improvement of biotechnology and
bioengineering solutions in Ukrainian farms of various forms
of ownership and organizational and legal forms.

Keywords:  biotechnology,  bioengineering,  bioobject,
biosafety, producer.

Program features

Integrated training of bachelors, combining a clear practical
orientation of training in biotechnology management,
application of bioengineering solutions in Ukrainian business
entities of various forms of ownership and organizational and
legal forms, in particular in agricultural and food industry
enterprises, veterinary medicine institutions. The program
provides for the provision of fundamental theoretical and
methodological knowledge and practical skills in special
natural sciences, software processes and modeling of
biotechnology. It 1s focused on in-depth professional training
of modern specialists in the field of biotechnology and
bioengineering, proactive and capable of rapid adaptation to
the requirements of the modern business environment. It takes
into account modern requirements for solving practical issues
by using the acquired knowledge. It forms specialists with new
perspective thinking and practical skills, able to apply existing
methods of professional activity based on modern scientific
achievements.

4 — Graduates’ employability and further education

Eligibility for
employment

A graduate of the Bachelor's degree in specialty G21
"Biotechnology and Bioengineering" is able to perform
professional types of work and hold positions (according to the
State Classifier of Occupations DK 003:2010) of heads of
enterprises, institutions, organizations and professionals whose
job duties require competence in the areas (occupation
classification codes and their titles / KP codes and their
professional job titles of the index of professional job titles by
occupation codes): 1229 - Heads of other main divisions,
1237.2 - Heads (heads) of research divisions and divisions for
scientific and technical training of production and other
managers / 1237.1 - Chief biologist, 1237.1 - Chief
microbiologist, 1237.1 - Chief technologist, 2213 -
Professionals in the field of chemistry, 2146.2 — Engineer-
technologist (chemical technologies), 2211.1 — Geneticist,
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2211.2 — Biotechnologist; 32 — Specialists in the field of
biology, agronomy and medicine / 3211 — Specialist in
biotechnology; 8159 — Laboratory assistant in chemical
analysis.

After completing the educational program of the specialty G21
“Biotechnology and bioengineering”, the specialist is able to
perform professional work.

Further training

Possibility of continuing education in a master's degree
program according to the second cycle of higher education
(NQF of Ukraine - level 7, FQ-EHEA - second cycle, EQF-
LLL - level 7), educational level (master's degree).

In the future, specialists can undergo retraining and acquire
additional qualifications in the postgraduate education system.

S — Teaching and assessment

Teaching and
learning

Student-centered, problem-oriented. A combination of
lectures, practical classes with solving situational tasks and
using case methods, independent work, business games,
trainings that develop communication and leadership skills, as
well as the ability to work in a team, consultations with
scientific and pedagogical staff, pre-graduate industrial
practice, preparation of qualification work.

Evaluation

Current survey, test control, presentations, current and final
control (written exams and tests taking into account the
accumulated points of current control), course work/project,
defense of practice reports. State certification - preparation and
defense of qualification work.

6 — Software competencies

Integral competence

The ability to solve complex specialized tasks and practical
problems characterized by complexity and uncertainty of
conditions in biotechnology and bioengineering, or in the
process of learning that involves the application of theories
and methods of biotechnology and bioengineering.
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General
competencies

CO1. Ability to apply knowledge in practical situations;

C02. Ability to communicate in written and oral Ukrainian
(professional);

C03. Ability to communicate in a foreign language;

C04. Skills i wusing information and communication
technologies;

C05. Ability to learn and master modern knowledge;, KO6.
Skills in performing safe activities;

CO07. Desire to preserve the environment;

C08. Ability to exercise one's rights and obligations as a
member of society, to realize the values of a civil (free
democratic) society and the need for its sustainable
development, the rule of law, the rights and freedoms of man
and citizen in Ukraine;

C09. The ability to preserve and multiply moral, cultural,
scientific values and achievements of society based on
understanding the history and patterns of development of the
subject area, its place in the general system of knowledge
about nature and society and in the development of society,
technology and engineering, to use various types and forms of
physical activity for active recreation and leading a healthy
lifestyle;

C09'. The ability to make decisions and act, adhering to the
principle of inadmissibility of corruption and any other
manifestations of dishonesty.

Special
(professional,
subject)
competencies

C10. Ability to use knowledge of mathematics and physics to
the extent necessary to achieve other outcomes of the
educational program;

C11. Ability to use thorough knowledge of chemistry and
biology to the extent necessary to achieve other outcomes of
the educational program;

C12. Ability to analyze regulatory documentation necessary to
ensure engineering activities in the field of biotechnology;

C13. Ability to work with biological agents used in
biotechnological processes (microorganisms, fungi, plants,
animals, viruses, their individual components);

C14. Ability to conduct experimental research to improve
biological agents, including causing changes in the structure of
the hereditary apparatus and functional activity of biological
agents;

C15. Ability to analyze raw materials, materials, intermediate
products, target products of biotechnological production;

C16. Taking into account the commercial and economic
context when designing production of biotechnological
products for various purposes (industrial, food, pharmaceutical,
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agricultural, etc.);

C17. Ability to use methodologies for designing production of
biotechnological products for various purposes;

C18. Ability to select and use appropriate equipment, tools and
methods for the implementation and control of production of
biotechnological products for various purposes;

C19. Ability to draw up technological schemes for production
of biotechnological products for various purposes;

C20. Ability to draw up hardware schemes for production of
biotechnological products for various purposes;

C21. Ability to apply in practice methods and means of
automated design of production of biotechnological products
for various purposes;

C22. Ability to assess the effectiveness of the biotechnological
process;

C23. Ability to use modern automated production management
systems for biotechnological products for various purposes,
their technical, algorithmic, information and software support
to solve professional tasks;

C24. Ability to comply with biosafety, biosecurity, and
bioethics requirements.

Additional C25. Ability to develop and apply in practice new
competencies biotechnologies that allow to increase the efficiency of crop
production.

C26. Ability to develop and apply in practice new
biotechnologies that allow to increase the efficiency of animal
husbandry.

C27. Ability to develop and apply in practice new technologies
for processing agricultural, industrial and household waste.

C28. Ability to ensure the greening of biotechnological
processes and production.

7 — Program learning outcomes

PRO1. Be able to apply modern mathematical methods to solve practical problems
related to the research and design of biotechnological processes. Use knowledge of
physics to analyze biotechnological processes;

PRO2. Be able to perform qualitative and quantitative analysis of substances of
morganic, organic and biological origin, using appropriate methods;

PRO3. Be able to calculate the composition of nutrient media, determine the features
of their preparation and sterilization, carry out quality control of raw materials and
finished products based on knowledge of the physicochemical properties of organic
and morganic substances;

PRO4. Be able to apply the provisions of regulatory documents regulating the
procedure for product certification, production certification, requirements for the
organization of quality management systems at enterprises, rules for drawing up
technical documentation and conducting a technological process, based on the
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knowledge obtained during practical training;

PROS. Be able to analyze regulatory documents (state and industry standards, technical
conditions, guidelines, etc.), compile separate sections of technological and analytical
documentation for biotechnological products for various purposes; analyze
technological situations, choose rational technological solutions;

PRO6. Be able to determine and analyze the main physicochemical properties of
organic compounds that are part of biological agents (proteins, nucleic acids,
carbohydrates, lipids);

PRO7. Be able to apply knowledge of the composition and structure of cells of various
biological agents to determine optimal cultivation conditions and the potential for
using the studied cells in biotechnology;

PROS8. Be able to i1solate microorganisms of various systematic groups from natural
substrates. Determine the morphological-cultural and physiological-biochemical
properties of various biological agents;

PRO09. Be able to prepare basic nutrient media for growing various biological agents.
Evaluate the growth characteristics of biological agents on media of different
composition;

PR10. Be able to conduct experimental studies to determine the influence of
physicochemical and biological factors of the external environment on the wvital
activity of cells of living organisms;

PR11. Be able to carry out basic genetic and cytological studies to improve and
increase the biosynthetic ability of biological agents, taking into account the principles
of biosafety, bioprotection and bioethics (induced mutagenesis using physical and
chemical mutagenic factors, selection and accumulation of auxotrophic mutants,
transfer of genetic information, etc.);

PR12. Using microbiological, chemical, physical, physicochemical and biochemical
methods, be able to carry out chemical control (determination of the concentration of
disinfectant solutions, titrating agents, concentration of nutrient medium components,
etc.), technological control (concentrations of carbon and nitrogen sources in the
culture liquid during the process, concentrations of the target product);
microbiological control (determination of microbiological purity of nutrient media
after sterilization, microbiological purity of a biological agent, etc.), microbiological
purity and sterility of biotechnological products for various purposes;

PR13. Be able to carry out a feasibility study for the production of biotechnological
products for various purposes (determination of the need for the target product and
calculation of production capacity);

PR14. Be able to justify the choice of a biological agent, the composition of the
nutrient medium and the method of cultivation, the necessary auxiliary work and the
main stages of the technological process;

PR15. Based on knowledge about the laws of mechanical, hydromechanical, heat and
mass transfer processes and the main design features, be able to choose appropriate
equipment in the process of designing production of biotechnological products for
various purposes to ensure their maximum efficiency;

PR16. Based on the knowledge obtained during practice at enterprises and institutions,
be able to carry out product calculation and calculation of technological equipment;
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PR17. Be able to draw up a material balance for one cycle of the production process,
equipment specification and a stage control map with production control points;

PR18. Be able to justify and select appropriate technological equipment and
graphically depict the technological process in accordance with the requirements of
regulatory documents using the knowledge obtained during practical training;

PR19. Be able to use automated design systems to develop a technological and
hardware scheme of biotechnological production;

PR20. Be able to calculate the main criteria for assessing the efficiency of the
biotechnological process (growth parameters of biological agents, synthesis rate of the
target product, synthesis ability of biological agents, economic coefficient, yield of the
target product from the substrate, productivity, cost of the nutrient medium, etc.);
PR21. Be able to formulate tasks for the development of automation systems for the
production of biotechnological products for various purposes;

PR22. Be able to take into account social, environmental, ethical, economic aspects,
requirements of labor protection, industrial sanitation and fire safety when forming
technical solutions. Be able to use various types and forms of physical activity for
active recreation and leading a healthy lifestyle;

PR23. Be able to use in production and social activities the fundamental concepts and
categories of state building to substantiate one's own ideological positions and political
beliefs, taking into account the processes of the socio-political history of Ukraine,
legal principles and ethical norms.

Additional program results:

PR24. Be able to develop and apply in practice new technologies that allow to increase
the efficiency of crop production: plant growth regulators, microbiological means of
protecting plants from diseases and pests, bacterial fertilizers.

PR25. Be able to develop and apply in practice new technologies that allow to increase
the efficiency of animal husbandry: transplantation and micromanipulation techniques
on embryos of domestic animals, obtaining feed (proteins, amino acids, vitamins) by
microbiological synthesis.

PR26. Be able to develop and apply in practice new technologies for processing
agricultural, industrial and household waste, ensure the ecologization of
biotechnological processes and productions

8 — Forms of certification of higher education applicants

Certification form | Certification is carried out in the form of a public defense of the
for higher | qualification work.

education
applicants

Requirements for | In the process of preparing and defending the qualification
qualifying work work, the graduate must demonstrate the ability to solve
complex specialized tasks or practical problems characterized
by the complexity and uncertainty of conditions in
biotechnology and bioengineering using the theories and
methods of biotechnology and bioengineering,

The qualification work must be checked for plagiarism.

The qualification work must be in the repository of the
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| Mykolaiv National Agrarian University.

9 — Resource provision for program implementation

Human resources

Staffing complies with the current Licensing Conditions for the
implementation of educational activities in the field of higher
education. The training of higher education applicants under
this educational and professional program is carried out by
scientific and pedagogical employees of the faculties:
technology of production and processing of livestock products,
standardization and biotechnology; management; accounting
and finance; engineering and energy; agricultural technologies;
culture and education. The graduating department is the
Department of Biotechnology and Bioengineering.

All scientific and pedagogical employees involved in the
training of higher education applicants under this educational
and professional program are full-time employees of the
MNAU, have scientific degrees and academic titles, and have a
confirmed high level of scientific and professional activity.

Logistics and
technical support

The provision of educational premises, computer workstations,
multimedia equipment meets the needs. All necessary social
and household infrastructure is available, the number of places
in dormitories meets the requirements and needs.

For conducting research, there is an educational, scientific and
practical center and a science park "Agroperspectiva”’, a
scientific, educational and production consortium "Pivdennyi"”,
a scientific institute of innovative technologies and the content
of agricultural education, a scientific and research institute of
new agro-industrial facilities and educational and information
technologies, a scientific and research institute of modern
technologies in the agricultural complex, 25 problem
laboratories of the MNAU.

Information and
educational and
methodological
support

The official website of the MNAU contains information about
educational programs, educational, scientific and educational
activities, structural divisions, admission rules, contacts.

All resources of the MNAU library are available through the
university website and the MNAU library website, the regular
and electronic reading rooms of the MNAU library are
equipped with wireless access to the Internet. Also, higher
education students have free access to the MNAU repository.
All components of this educational program are provided with
educational and methodological publications and developments
of departments that train higher education students in the
specialty G21 "Biotechnology and Bioengineering" with the
educational degree "bachelor”, are freely available as resources
of the MNAU library.

10 — Academic mobility
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National credit
mobility

On the basis of bilateral agreements between the MNAU and
the State Scientific and Control Institute of Biotechnology and
Strains of Microorganisms, the State Biotechnological
University, the National University of Food Technologies, the
Yuri Fedkovych Chernivtsi National University, and research
institutes of the NAAS of Ukraine: the Institute of Animal
Breeding and Genetics named after M. V. Zubets, the Institute
of Animal Husbandry of Steppe Regions named after M.F.
Ivanov "Askania-Nova", the Engineering and Technological
Institute "Biotechnics", the Institute of Animal Husbandry, the
Institute of Food Resources, the Institute of Animal Biology.
Individual agreements on academic mobility are allowed for
training and conducting research at universities and scientific
institutions of Ukraine. Leading specialists from universities of
Ukraine are involved in the management of the scientific work
of higher education applicants under individual agreements.
Credits received at other universities of Ukraine are
recalculated in accordance with the certificate of academic
mobility.

International credit
mobility

Based on bilateral agreements between the MNAU and higher
educational institutions of foreign partner countries: State
Agrarian University (Moldova), Tashkent State Agrarian
University (Uzbekistan), Pavlodar State University named
after S. Toraighyrov (Toraighyrov University) (Kazakhstan),
etc.

Education of
foreign higher
education
applicants

Absent, but permitted under this educational and professional
program.

2. List of components of the educational and professional program

and their logical sequence

2.1. List of components of the educational program

: Number | Final control
Code n/a Educational program components of credits form
Required components of the educational program
Disciplines of the general training cycle
EC 1. History of Ukraine 3,0 Exam
EC2. Ukrainian language (for professional 30 Exam
purposes) ’
EC 3. Physical education 3,0 Test
EC4. Foreign  language (by  professional 40 Test
direction) ’
ECS. Philosophy 3,0 Test
EC 6. Economic theory 3,0 Exam
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EC7. Ecology 4,0 Test
EC 8. Higher mathematics 3,0 Exam
EC 9. Physics 3,0 Exam
EC 10. General and inorganic chemistry 5,0 Exam
EC 11. Organic chemistry 7,0 Exam
EC 12. Computer Engineering and Programming 3,0 Test
Total per cycle 44,0 X
Disciplines of the cycle of professional and practical training
EC 13. Introduction to the profession 3,0 Test
EC 14. Analytical chemistry 5,0 Exam
EC 15. Physical and colloidal chemistry 7,0 Exam
EC 16. Engineering and computer graphics 4,0 Exam
EC 17. Cell biology 4.0 Exam
EC 18. Biochemistry 6,0 Exam
EC 19. General microbiology and virology 9,0 Coursework,
exam
EC 20. General biotechnology 10,0 Test, exam
EC 21. General and molecular genetics 8.0 Test, exam
EC 22, Occupational health and safety 4,0 Test
EC 23. Processes and devices of biotechnological 6,0 Coursework,
production exam
EC 24. Electrical Engineering and Electronics 5,0 Test
Fundamentals
EC 25. Automation  and  management  of 4,0 Course
biotechnological production project, exam
EC 26. Regulatory support for biotechnological 4,0 Test
production
EC 27. Agricultural biotechnology 6,0 Exam
EC 28. Economics and organization of the 4,0 Exam
biotechnology industry
EC 29. Industrial biotechnology 6,0 Exam
EC 30. Bioengineering 8,0 Test, exam
EC 31. Biotechnological research methods 5,0 Exam
EC 32, Biosafety of the use of biotechnology 3,0 Exam
EC 33. Teaching practice:  Engineering and 2,0 Test
computer graphics
EC 34. Teaching practice: General microbiology 2,0 Test
and virology
EC 35. Teaching practice: Ecology 1,0 Test
EC 36. Training practice: Processes and devices of 1,0 Test
biotechnological production
EC 37. Training practice: Control and management 1,0 Test
of biotechnological processes
EC 38. Teaching practice: General biotechnology 1,0 Test
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EC 39. Production Practice: Industrial 7.0 Differentiated test
Biotechnology
EC 40. Production (technological) practice: Design 5,0 Differentiated test
of biotechnological productions

EC 41. Qualification work 2,0 Defense of the
qualification work

Total per cycle 133,0 X

Total volume of mandatory components 177,0 X

Elective components of the educational program
Disciplines of the general training cycle

SC 1. Selective discipline 1 3,0 Test

SC 2. Selective discipline 2' 3,0 Differentiated test

SC 3. Selective discipline 3 3,0 Test

SC 4. Selective discipline 4 3,0 Test

SC 5. Selective discipline 5 3,0 Test

Total per cycle 15,0 X

Disciplines of the cycle of professional and practical training

SC 6. Selective discipline 6 3,0 Test

SC7. Selective discipline 7 3,0 Test

SC 8. Selective discipline 8 3,0 Test

SC 9. Selective discipline 9 3,0 Test

SC 10. Selective discipline 10 3,0 Test

SC11. Selective discipline 11 3,0 Test

SC 12, Selective discipline 12 3,0 Test

SC 13. Selective discipline 13 4,0 Test

SC 14, Selective discipline 14 4,0 Test

SC 15. Selective discipline 15 4,0 Test

SC 16. Selective discipline 16 3,0 Test

SC 17. Selective discipline 17 3,0 Test

SC 18. Selective discipline 18 3,0 Test

SC 19. Selective discipline 19 3,0 Test

SC 20. Selective discipline 20 3,0 Test

Total per cycle 48,0 X

Total volume of sample components 63,0 X

TOTAL SCOPE OF THE EDUCATIONAL | 240,0 X

PROGRAM

Notes: 1) “Selective Discipline 2" - the educational component “Theoretical Training of Military Service” is mandatory for male
higher education applicants in accordance with Article 101 of the Law of Ukraine “On Military Duty and Military Service” dated
March 25, 1992 No. 2232-XI1I (as amended), female higher education applicants and higher education applicants who are exempted
from passing the Military Service on the basis of Clause 4 of Article 101 of the Law of Ukraine “On Military Duty and Military
Service” and who have not expressed a desire to study it, are provided with the possibility of choosing another educational component.
2) Military training of reserve officers is provided for in working curricula in excess of the normative amount of hours and vacations
and is conducted according to the curricula and schedules of the educational process of the Ministry of Defense of Ukraine.

2.2. Structural and logical diagram of the educational program

The study of the components of the educational and professional program of
the first (bachelor's) level of higher education in the specialty G21 "Biotechnology
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and Bioengineering" of the field of knowledge G "Engineering, Production and
Construction” 1s carried out in the sequence presented in Figure 1.

3. Certification form for higher education applicants

Certification of graduates of the educational program of the first (bachelor's)
level of higher education in the specialty G21 "Biotechnology and Bioengineering" 1s
carried out in the form of defense of the qualification work and is completed by
issuing a document of the established sample (diploma) on awarding the applicant a
bachelor's degree with the assignment of the qualification: "Bachelor of
Biotechnology and Bioengineering".

State certification is carried out openly and publicly.
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Matrix of correspondence of the competencies defined by the Standard to the NQF descriptors

Table |

Autonomy and

Classification of competencies according to the NQF Knowledge | Skills | Communication s
responsibility
General competencies
CO1. Ability to apply knowledge in practical situations + + +
C02. Ability to communicate in written and oral Ukrainian =+ + +
(professional)
C03. Ability to communicate in a foreign language + + +
C04. Skills in using information and communication technologies + +
C05. Ability to learn and master modern knowledge + + + +
C06. Skills for performing safe activities + 23 +
CO07. The desire to preserve the environment + + +
C08. The ability to exercise one's rights and responsibilities as a + + +
member of society, to be aware of the values of a civil (free democratic)
society and the need for its sustainable development, the rule of law,
and the rights and freedoms of man and citizen in Ukraine
C09. The ability to preserve and multiply moral, cultural, scientific + + +
values and achievements of society based on understanding the history
and patterns of development of the subject area, its place in the general
system of knowledge about nature and society and in the development
of society, technology and engineering, to use various types and forms
of physical activity for active recreation and leading a healthy lifestyle
Special (professional) competencies
C10. Ability to use knowledge of mathematics and physics to the extent + +
necessary to achieve other outcomes of the educational program
C11. Ability to use thorough knowledge of chemistry and biology to the + +
extent necessary to achieve other outcomes of the educational program
C12. Ability to analyze regulatory documentation necessary to support + + +

engineering activities in the field of biotechnology
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C13. Ability to work with biological agents used in biotechnological
processes (microorganisms, fungi, plants, animals, viruses, their
individual components)

C14. Ability to conduct experimental research on the improvement of
biological agents, including causing changes in the structure of the
hereditary apparatus and functional activity of biological agents

C15. Ability to analyze raw materials, materials, intermediates, and
target products of biotechnological production

C16. Taking into account the commercial and economic context when
designing production of biotechnological products for various purposes
(industrial, food, pharmaceutical, agricultural, etc.)

C17. Ability to use methodologies for designing production of
biotechnological products for various purposes

C18. Ability to select and use appropriate equipment, tools and methods
for the implementation and control of production of biotechnological
products for various purposes

C19. Ability to draw up technological schemes for the production of
biotechnological products for various purposes

C20. Ability to draw up equipment diagrams for the production of
biotechnological products for various purposes

C21. Ability to apply in practice methods and tools of automated design
of production of biotechnological products for various purposes

C22. Ability to evaluate the effectiveness of a biotechnological process

C23. Ability to use modern automated production management systems
for biotechnological products for various purposes, their technical,
algorithmic, information and software support to solve professional
tasks

C24. Ability to comply with biosafety, biosecurity and bioethics
requirements

C25. Ability to develop and apply in practice new biotechnologies that
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allow to increase the efficiency of crop production

C26. Ability to develop and apply in practice new biotechnologies that
allow to increase the efficiency of animal husbandry

C27. Ability to develop and apply in practice new technologies for
processing agricultural, industrial and household waste

C28. Ability to ensure the greening of biotechnological processes and
production
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Table 2
Matrix of correspondence between learning outcomes and competencies defined by the Standard

Competencies

General Special (professional)

Program learning outcomes

Integral
Co1
Co02
Co3
Co4
Co05
Co6
Co7
Co8
Co09
C10
C11
C12
C13
C14
C15
C16
C17
C18
C19
C20
C21
C22
C23
C24
C25
C26
C27

+
+
+
+
+
+

PROI1. Be able to apply modemn
mathematical methods to solve
practical problems related to the
rescarch and  design  of
biotechnological processes. Use
knowledge of physics to
analyze biotechnological
processes

PRO2. Be able to perform | + | + + | + + + |+ | + + + +
qualitative and  quantitative
analysis of substances of
inorganic, organic and
biological origin, using
appropriate methods

PRO3. Be able to calculate the | + | + + | + + + |+ |+ + + + | +
composition of nutrient media,
determine the features of their
preparation and  sterilization,
and carry out quality control of
raw materials and finished
products based on knowledge of
the physicochemical properties
of organic and inorganic
substances

PRO4. Be able to apply the | + | + | + | + + + | + + | +
provisions of regulatory
documents that regulate the
procedure for product

C28
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certification, production
certification, requirements for
the organization of quality
management systems at
enterprises, rules for drawing up
technical documentation and
maintaining a technological
process, based on  the
knowledge  gained  during
practical training

PRO5. Be able to analyze
regulatory documents (state and
industry  standards, technical
conditions, guidelines, etc.),
compile separate sections of
technological and analytical

documentation for
biotechnological products for
various  purposes, analyze

technological situations, choose
rational technological solutions

PRO6. Be able to determine and
analyze the main
physicochemical properties of
organic compounds that are part
of biological agents (proteins,
nucleic acids, carbohydrates,
lipids)

PRO7. Be able to apply
knowledge of the composition
and structure of cells of various
biological agents to determine
optimal cultivation conditions
and the potential for using the
studied cells in biotechnology

PROS. Be able to isolate and
identify  microorganisms  of
various systematic groups from
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natural substrates. Determine
the morphological-cultural and
physiological-biochemical
properties of various biological
agents

PRO9. Be able to prepare basic
nutrient media for growing
various  biological  agents.
Evaluate the growth
characteristics of biological
agents on media of various
compositions.

PRI1I0. Be able to conduct
experimental rescarch  to
determine the influence of
physicochemical and biological
factors of the  external
environment on the vital
activity of cells of living
organisms

PR11. Be able to carry out basic
genetic and cytological research
to improve and increase the
biosynthetic ability of biological
agents, taking into account the
principles of biosafety,
bioprotection and  biocthics
(induced mutagenesis  using
physical and chemical
mutagenic factors, selection and
accumulation of auxotrophic
mutants, transfer of genetic
information, etc.)

PR12. Using microbiological,
chemical, physical,
physicochemical and
biochemical methods, be able to
carry out chemical control
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(determination of the
concentration of disinfectant
solutions,  titrating  agents,
concentration of  nutrient
medium  components,  etc.),
technological control
(concentration of carbon and
nitrogen sources in the culture
liquid during the process;
concentration of the target
product); microbiological
control (determination of the
microbiological  purity  of
nutrient media after
sterilization,  microbiological
purity of a biological agent,
etc.), microbiological purity and
sterility of  biotechnological
products for various purposes

PR13. Be able to carry out a
feasibility study for the
production of biotechnological
products for various purposes
(determining the need for the
target product and calculating
production capacity)

PR14. Be able to justify the
choice of a biological agent, the
composition of the nutrient
medium and the method of
cultivation, the  necessary
auxiliary work and the main
stages of the technological
process

PR15. Based on knowledge of
the laws of mechanical,
hydromechanical, heat and mass
transfer processes and basic
design features, be able to
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choose appropriate equipment
in the process of designing
production of biotechnological
products for various purposes to
ensure their maximum
efficiency

PR16. Based on the knowledge
gained during practice at
enterprises and institutions, be
able to perform product
calculations and calculations of
technological equipment

PR17. Be able to prepare a
material balance for one cycle
of the production process,
equipment specifications and a
stage  control map  with
production control points.

PR18. Be able to justify and
select appropriate technological
equipment and  graphically
depict the technological process
in accordance  with  the
requirements of  regulatory
documents using the knowledge
gained during practical training

PR19. Be able to use computer-
aided design systems to develop
a technological and hardware
scheme for biotechnological
production

PR20. Be able to calculate the
main criteria for assessing the
efficiency of a biotechnological
process (growth parameters of
biological agents, rate of
synthesis of the target product,
synthesis ability of biological
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agents, ecconomic coefficient,
yield of the target product from
the substrate, productivity, cost
of the nutrient medium, etc.)

PR21. Be able to formulate
tasks for the development of
automation systems for the
production of biotechnological
products for various purposes

PR22. Be able to take into
account social, environmental,
cthical, economic  aspects,
requirements of labor
protection, industrial sanitation
and fire safety when forming
technical solutions. Be able to
use various types and forms of
physical activity for active
recreation and leading a healthy
lifestyle

PR23. Be able to use
fundamental  concepts  and
categories of state formation in
production and social activities
to substantiate one's own
worldview and political beliefs,
taking into  account the
processes of the socio-political
history of Ukraine, legal
principles and ethical norms

PR24. Be able to develop and
apply in  practice = new
technologies that allow to
increase the efficiency of crop
production: plant  growth
regulators, microbiological
means of protecting plants from
disecases and pests, bacterial




fertilizers

PR25. Be able to develop and
apply in  practice  new
technologies that allow to
increase the efficiency of
animal husbandry:
transplantation and
micromanipulation techniques
on embryos of domestic
animals, obtaining feed
(protein, amino acids, vitamins)
by microbiological synthesis

PR26. Be able to develop and
apply in  practice  new
technologies for processing
agricultural, industrial and
houschold waste, ensure the
environmental friendliness of
biotechnological processes and
production
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Table 4

Matrix of ensuring program learning outcomes (LLOs) for the corresponding components of the educational program
féfiﬂinglag8335538ggggggfgfaaagmaaaa%aa;aa:asaaas;
ol R R R R I = = e A I = SIRIBIBIBIRIBIRIBIRIBIBIBIRIBIRIBIR|IB|IR IR |B | |R
PRO1 + | + + + |+ [ +
PRO2 + | + + | + + +
PRO3 + | + + | + + [+ + + + + + [+ + 1]+
PRO4 + + + + + | + + |+ [ +
PROS + | + + | + + + | + + |+ [ +
PRO6 + +
PRO7 + + + + | + + + |+ [ +
PRO8 + + +
PRO9 + | + + + + + |+ [ +
PR10 + [+ | + + + + | + + + |+ [ +
PR11 + + + + [+ ]+ + [+ [ +
PR12 + |+ ]+ + | + + | + + + | + + + + [+ 1+ +
PR13 + [+ [ + + [+ [ +
PR14 + + | + + + + | + + |+ [ +
PR15 + + [+ [ + + + | + + [+ [ +
PR16 + + + | + + | + + |+ [ +
PR17 + + + + | + + |+ [ +
PR18 + + [+ + 1]+ + + | + + [+ [ +
PR19 + + | + + | + + |+ [ +
PR20 + + + | + + [+ [ +
PR21 + + + |+ [ +
PR22 + + |+ ] + + +
PR23 | + | + +
PR24 + + | + + +
PR25 + + + +
PR26 + + + + +







