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IHEPEAMOBA

OOcsr KpenuTiB OCBITHBO-IPO(ECIHOI Mmporpamu 3a creuiajbHICTIO 162
«bloTexnomnorii Ta 610iHkeHepia» cranoBUTh 240 kpenutie €EKTC, mo Binnosigae
BUMOT'aM OCBITHBO-TIPO(ECIHHUX nporpaM mepmioro (0akajaaBpChKOTro)
OCBITHBOT'O PIBHS BHILOT OCBITH, MICTUTh MEPENIIK KOMIIETEHTHOCTEN BUITYCKHUKA;
HOPMATHUBHUI 3MICT MiATOTOBKHM 3400yBayiB BUIOiI OCBITH, C(POPMYJIbOBAHUN Y
TEpMiHaX pe3yJbTaTiB HaBuYaHHSA; (OpMH aTecTalli 37100yBadiB BHILOi OCBITH;
BHUMOT'H J10 HASBHOCTI CUCTEMH BHYTPILIHbOTO 3a0€3ME€UYEHHS IKOCTI BUILIOT OCBITH.

B OIIIT «biotexHonorii Ta 6101HXeHepisi» BpaxoBaHO MosoxkeHHss CTaHaapTy
BUINOT OCBiTM YKpaiHu mnepmoro (0OakamxaBpchbKOro) piBHs, ramxy3b 3HaHb 16
«XiMiyHa Ta O101HXKEeHepis», crerianbHicTh 162 «bioTexHonorii Ta 6101HXKeHepis»,
3arBep/keHoro Hakazom MinictepcTBa ocBiTH 1 Hayku Ykpainu Ne 1070 Bin
04.10.2018 p., a TakoXX MPOMO3UIlii, JOMOBHEHHS 3/100yBadiB, CTEHKXOJIEPIB,
poOOTOAABIIIB.

Po3po6s1eH0 po0040I0 IPyNo0 y CKIadi:

1.5Im00opko I'anna BajieHTHHiIBHA — KaHAUJAT TEXHIYHUX HAYK, JOIICHT
kadgeapu MikpoOioyorii, BipycoJiorii Ta 6ioTexHosorii 610J0ri4HOr0 (HaKyIbTeTy,
Onecbkuit HallioHaNbHKUH yHIBepcuTeT iMeHi [.I. MeunnkoBa, rapaHT nporpamu;

2. I'ynzenko Tersina BacuniBHa — xaHaumat 610J0T1YHMX HAyK, JOLECHT
kadeapu MikpoOiosorii, Bipycosorii Ta 610TexHos0rii 010J0T1YHOT0 (PaKkyIbTETy
Onecbkuit HallioHabHKUH YHIBepcuTeT iMeHi I.I. MeunnkoBa;

3. PycakoBa Mapis IOpiiBHa - kanaugaT OI10JIOTITYHHUX HAyK JOICHT
kadeapu Mikpooiosorii, Bipycosorii Ta 6ioTexHoorii 01070riYHOTO (haKyabTeTy
Opnecbkuii HalioHAbHKUH YHIBepcuTeT iMeHi I.I. MeunukoBa;

4. CtpamnoBa Ipuna BajieHTMHIBHA - KaHIUJAT TEXHIYHUX HAYK, C.H.C.
biorexHonOriuHMi HAayKOBO-HaBUaJbHUM 1eHTp, ONeChbKUi  HAIIOHAUTHBHUN
yHiBepcuteT iMeHi I.I. MeunnkoBa;

5. HikinesoBa OJuiena MuxaisliBHa— JOKTOp XIMIYHHX Hayk, mpodecop,
3aBiyBau HAyKOBO-IOCTIIHOTO BTy I[HXEHEPHO-TEXHOJIOTIYHOTO IHCTUTYTY
«biorexnikay HAAHY;

6. Amenko BaaauciaaBa BikTopiBHa - 3100yBau 2 poKy HaBYaHHS KypCy
MepIIoro piBHA BHUINOI OCBITHM 3a cHemiaipHiCTIO 162 bioTexHomorii Ta
Oioimxkenepis, Onecpkuii HalioHATFHUHN yHIBepcuTeT iMeHi [. . MeunukoBa.

PeneHsii-BiAryku 30BHIIIHIX cTeiiKXO0J/1epiB:

KpyrskoBa BanenTnna IBaHiBHA — KaHAUIAT €KOHOMIYHHMX HAYK, AHPEKTOP
InkeHepHO-TexXHOMOTiYHOTO iHCTUTYTY «bioTexnika» HAAHY

MyconoBa Ipuna OnekcanapiBHa — reHepaibHU aupekTop HaykoBo-BUpoOHHYOT
acomanii «Onecbka 010TEXHOIOT1A»

I'puropamesa Ipuna MukonaiBua - gupexrop TOB «Binpomxenus M»



1. TPO®LJIb OCBITHLO-IIPOPECIHHOI IPOTPAMU
«bioTexHosorii Ta 0ioiHKeHepis»
3i cneniagbHocTi 162 BioTrexHoJiorii Ta OioiH:KeHepis
raaysi 3HaHb 16 XimiuHa iHsKeHepist Ta OloiHKeHepisn

1 - 3araasHa indopmanis

IloBHa Ha3Ba 3aKJjay BULIOI
OCBIiTH Ta CTPYKTYPHOTO
niapo3ainy

Opecpkuii HaliOHAEHUHN YHIBEPCUTET
imeni [.I. MeunukoBa
bionoriyanii paxynpTeT

CTyniHb BHIIOI OCBiTH Ta Ha3Ba
kBadidikanii

Cryninb BuIoi ocBity — bakanasp
CrrentianbHicTh — 162 BioTexHoorii Ta 6i0iHX)eHepis
GaxasiaBp 3 610TE€XHOJIOT1H Ta Ol01HXKEeHepii

Odiniiina Ha3Ba oCBIiTHBOI
nporpamu

bioTexHonorii Ta 6101HX eHepist

Tun qgunjiomy Ta 06csAT OCBITHHOI
nporpamMmu

Jluninom GakanaBpa, oguHHaHMM, 240 kpequTiB €CKTC

HasiBHicTh akpeauTamii

AKpeaMTOBaHa 3 BU3HAUYEHHSM ''3pa3koBa'. PimeHHs
yxBasieHe Ha 3acimandi HA3SBO 29 gepsus 2021 p.,
rpotokost Ne 11 (54), ceptudikar Ne 5540 Bix 30.06.21,
niticanii o 01.07.2026

[{ukJ1/piBeHb

6 piBenp HamionanbHoi pamku kBasmiikaiii Y kpainu
(HPK);

6 piBeHb €BpONEHCHKOT paMKX KBaTi(hiKaIIii 115t
HaBuaHHs BIpoaoBK *KuTTA (EQF -LLL)

[Tepmmii 1uk €BpoNecEKOro MPOCTOPY BUIIIOT OCBITH
(QF- EHEA)

[lepexymoBu

HasiBHICTh TOBHOT 3arajibHOI CepeIHhOT OCBITH; OCBITHBO
KBaTiikamiitHUH piBEHb MOJIOJIIIOTO CHEIialicTa

MoBa BUKJIATaHHSA

YKpaiHcbka

TepMmin aii 0CBITHBOI IporpamMu

3 poxu 10 micsmiB

InTepHeT-apeca NMOCTiIHHOIO
PO3MillleHHSI ONIUCY OCBITHBOI
nporpamMu

http://onu.edu.ua/uk/geninfo/official-documents/opys-

osvitnikh-prohram

biologywiki.onu.edu.ua

2

- MeTa 0CBITHLOI MPOrpaMu

Meroro mporpamMM € MIArOTOBKAa BHCOKOKBaTi()IKOBaHMX Ta KOHKYPEHTHOCHPOMOXKHHX
(axiBIiB, KOTP1 BOJOJIIOTh CYYaCHUMH METOJaMH OI0TEXHOJOTTYHHX JIOCHIPKEHb, Ta 3/aTHI
70 KOMIUICKCHOTO BUKOHAHHS HAyKOBO-AOCIHIIHUX, MPOEKTHO-TEXHOJIOTIYHMX, BUPOOHUYO-
TEXHOJIOTIUHUX poOIT y chepi OIOTEXHOJOTIH, MOB'I3aHUX 3 BUKOPUCTAHHSAM OIl0JOTTYHHX
areHTIB Ta MPOAYKTIB iX JKUTTEALUIBHOCTI, IO XapaKTepU3YIOTbCS KOMIUIEKCHICTIO Ta

HEBU3HAYCHICTIO YMOB.

3 - XapaKkTepUCTHKA OCBITHHOI IPOrpaMu

IIpeameTHa o0JacTh (rajrysb
3HaHBb / crieniaJbHICTD /
cnenianizanisi mporpamMu)

["any3pb 3HaHb 16 XimMiyHa iHXeHepisd Ta Oi01HXeHepis;
crnenianbHicTh 162 bioTexHosnorii Ta GioiHXkeHepis
OcsiTHa nporpama — biotexHosorii Ta OioiHXeHepis

OpienTanis ocBiTHBOI IporpamMu

OcsiTHbO-TIpOdeEciiiHa, TpUKIaaHa

[Iporpama oOpi€HTYyeThCSI Ha 3arajJlbHOHAYKOBI YSIBJICHHS
Opo CydacHi JOCHI/DKeHHA Yy Taiy3i OloTexHojorii 3
ypaxyBaHHAM crneuupiku poOOTH HAYKOBO-JOCTITHUX



http://onu.edu.ua/uk/geninfo/official-documents/opys-osvitnikh-prohram
http://onu.edu.ua/uk/geninfo/official-documents/opys-osvitnikh-prohram

YCTaHOB, OIOTEXHOJOTIYHUX MiANPUEMCTB Ta KOMITaHIM.
[Iporpama Mae HayKkoBy, TEOpETHUYHY, Hpodeciiiny,
NPUKIIAJHY CKIaI0BI.

OpieHToBaHa HA MIATOTOBKY (haxiBLiB, SKi 3MOXKYTh Ha
BHUCOKOMY IIpodeciiHOMY piBHI BUKOPHUCTOBYBATH KHB1
00’€KTH JJ11 OTpUMaHHS MPETapariB i MPOAYKTIB METOIaMHU
010JI0TTYHOTO CHHTE3Y Ta/a0b0 GioTpaHcopMartii st moTped
MEIUIIUHY, BETEpUHApii, arpOIPOMHCIOBOTO KOMIUIEKCY,
Xap4OBOi TPOMHUCIIOBOCTI, €KOJIOT1i, CHEPTeTUKH, JIETKOT
IPOMHCIIOBOCTI.

OcHoBHUI (poKyc OCBITHBOI
NnporpamMu

3arampHa OCBiTa B TpeAMETHIH Tamy3i «XimiyHa
IHKeHepis Ta OloiHkKeHepisi», (¢axoBa oOcBita 3a
crienianbHICTIO 162 «bioTeXHOJIOTI Ta 010 THXKEHEPIS».
OcaiTHs nporpamMa O6akanaBpa nepeadayae TeOpeTUYHY,
MPAKTHYHY Ta TPOSKTYBAIBHY MiJATOTOBKY; BUKOHAHHS
KYPCOBHUX pOOIT; y3araJbHEHHs pe3y/IbTaTIB

PO3paxyHKIB Ta 3aXUCT OakaIaBPChKO1 KBami(iKaIiiHOT
po0oTH, siKa TO3BOJIMTH IPOJIEMOHCTPYBATH 3[aTHICTh
MaOyTHROTO (haxiBIls 10 3IHCHEHHS BUPOOHUYO-
TEXHOJIOTITYHUX POOIT 1 IPOEKTYBaHHS O10TEXHOJIOTTUHUX
BUPOOHUITB 3 OTPUMaHHS MPOJYKTIB PI3HOTO
npu3HadeHHs (Xap4oBoro, papMareBTU4HOTO,
CUTHCHKOTOCTIOTAPCHKOTO TOTIIO).

Knrouosi cnosa: 610Te€XHOOTIS, MIKpOOI10JIOTS,
010TEXHOJIOTIYHI MPOLIECH Ta arapaTH BUPOOHUIITBA
(oTpumanHs) 610JIOTIYHO-aKTHBHUX PEUOBHH Ta MPOIYKTIB
HUIIXOM OlocuHTe3y Ta/abo GioTpaHchopmariii.

Oco0uBOCTI porpamu

[lporpama MICTUTh BEIHKY CKJIQJ0BY MpPAaKTUYHOI Ta
HAyKOBO-JOCITITHOT pOOOTH CTYICHTIB SIK CaMOCTIMHOTO
JOCII/DKCHHS, TaK 1 B HAYKOBUX Ipynax, IO MPaIO0Th
HaJ| IMHUPOKUM KOJIOM THUTaHb y Tally3i OlOTEXHOJIOTIi 3
NOJIAJIBIIIMM BIPOBA/KCHHSIM JIOCSTHEHb Y BUPOOHUIITBO
Ta comianbHy cdepy. IlinrotoBka OakamaBpiB 3a
OCBITHBOIO MPOTPAMOIO 3a CHEIlIbHICTIO «bioTeXHOIOT11
Ta  OIOIH)KEHEpis»  TIPYHTYETbCS  HA  IPOBEACHHI
EKCIICpUMEHTAIbHI  JIOCHIDKEHb 3  BUKOPUCTAHHSM
HIMPOKOTO  CIEKTPYy  Cy4YacHMX  OIOTEXHOJOTIYHHX,
MOJIEKYJIIPHO-010JIOTTYHUX, MIKpPOOIOJIOTIYHUX,
0l0XIMIYHHMX, TEHETHYHHMX METOJIB 1 OpIEHTOBaHAa Ha
MIArOTOBKY (haxiBIiB IJII HAYKOBO-IOCIIAHOT MiSJIBHOCTI,
Ui poOOTH B rany3i HAyKOEMHUX O10TEXHOJIOTIH.
Crtpykrypa porpaMu nependayae JTUHAMIYHE,
IHTerpaTHUBHE Ta IHTEpaKTUBHE HaBuaHHA. [Iporpama
MPOTMOHYE KOMIUIEKCHUN MiAXiJ A0 3AIHCHEHHS isUTbHOCTI
B cdepi OocBiTM Ta peanizye Iie¢ 4Yepe3 HaBUaHHS Ta
NOPakTUYHY MIArOTOBKY (BMpOOHMYA TEXHOJOIYHA Ta
NepeIUIIIOMHA TPAKTUKH, BUKOHAHHS JOCIIAHHUIIBKOTO
npoekty). IlporpaMa BHKOHYETbCSI B  aKTHBHOMY
OCBITHBOMY CEPEIOBHIIIL.

VY4acTh y HalllOHAJIbHUX Ta MDKHAPOJHUX KOH(EPEeHLIAX.
AxaneMiyHa ~ MOOUIBHICTB, y4acTb y  T'PaHTOBHUX
nporpamMax.




4 - TlpuaaTHicTh BUNYCKHHUKIB /10 MPAaUeBJIAIITYBAHHS Ta MOJAJbLIIOT0 HABYAHHS

punatHicTs 10
NnpaneBJIaAlITYBAHHS

Bumnycknuku 6akanaBpchKoi IporpamMu 3MOKYTh 3aiMaTH
Taki MepBUHHI Mocaau 3a JlepkaBHUM KI1acu(piKaTopoM
npodeciii JIK 003:2010:

3211 ¢axiBenp 3 OI0TEXHOJIOTII;

3211 nabopanT (6i0N0TIUHI TOCTIHKEHHS);

3211 texHik-1ab0paHT;

3119 nabopanT (6I0TEXHOJIOTIS);

daxiBellb 3 0I0TEXHOJIOTIi MOKE MPAIFOBATH HA MiIIPUEMC
BUPOOHHUIITBAX, SIKi TOB'S13aHI 3 BUKOPUCTAHHSAM O10JIOTTYHY
areHTIB Ta IPOJYKTIB iX )KUTTEAISIIBHOCTI; B HAYKOBO-
JOCIITHUAX THCTUTYTaX XIMIYHOTO, MEAUYHOTO, O10JIOTTYHOT
CUIbCHKOTOCIIOIAPCHKOTO MPO(LII0; Yy HaBUAIbHUX
3aKJaaax, Mo CIemiani3yloThCs 3a BUIAMU

€KOHOMIYHOT JISIAbHOCTI.

[IpaneBnamTyBaHHs Ha NIANPUEMCTBAX OYb-SIKOT OPTaHi3e
IpaBoBOi GOpMHU (ZIep:KaBHI, MyHIIMIIAIbHI, KOMEPLIHI,
HEKOMEPIIiHH1).

IMopanbine HABYAHHSA

Maroth TpaBO TPOJIOBKUTH HaBUaHHS 3a IMpOTrpaMaMu
npyroro (Marictepcbkoro) piBHs. HaOyTTs uacTKOBUX
KkBamidikamii 3a IHIIMMH CIEMIaJbHOCTIMH B CHUCTEMI
MICISAUILIIOMHOT OCBITH.

5-

BukJ/jagaHHs Ta ONiHIOBAHHA

BukiaanaHHsi Ta HABYAHHS

CTyneHTOIICHTPOBAHE, po0JIEeMHO-OPIEHTOBAHE,
KOMIITEHTHICTHO-OPIEHTOBAHE HaBYaHHS, AKe
MPOBOJUTHCS y (PopMi JIEKIIiH, ceMiHApiB, MPAKTUYHUX Ta
nabopaTOpHUX  3aHATh, B TOMY 4HCII Ha 0a3i
crierianaizoBaHux Jaboparopiif, caMocCTiiiHOT poOOTH Ha
OCHOBI OTIPAaIfOBaHHS HAaBYaJbHO-METOJIWYHOI, HAayKOBOI
daxoBoi JitepaTypu Ta (PaxoBUX NEPIOJUYHUX BHUIAHB
yKpaiHCbKOI Ta 1HO3eMHMM MOBaMH, BHUKOPHUCTAHHS
Mepexxu Internet, koHCybTalii 3 BuKiIagadamu. Ilig vac
OCTaHHBOTO POKY HaBYaHHS 3HAYHHUI 4Yac HAJA€TbCA Ha
HallMCaHHs KBaJliiKaIiiHOI JAMIUIOMHOI pPOOOTH, sKa
MIPE3CHTYETHCS Ta OOTOBOPIOETHCS MyOIIUHO.

OuinoBanua

Buay KOHTpOIIO: MOTOYHMH, TEMAaTHYHUMA, MEPIOJUYHHH,
HiICYMKOBH, CaMOKOHTpPOJIb. KOHTpPOIJIb TMPOBOIUTHCS
BiMOBIMHO 10 BUMOT «llomokeHHS mpo oOpraxi3alio
ocBitHporo mponecy OHY imeni I. I. MeunukoBa» Ta
«[TonoxeHHs1 PO OpraHi3awlilo i MPOBEACHHS KOHTPOJIIO
pe3ynbTaTiB HaB4yaHHA 3700yBauiB BO OHY imeni LI
MeunukoBa». @opMH 1 METOJIM KOHTPOJIO: MHUCHMOBI Ta
YCHI €K3aMEeHM 1 3aliKh, KOMII'IOTEpHE TEeCTYBaHHS,
KOHTPOJIbHI poOOTH, YCHI Ipe3eHTallii, 3aXUCT 3BITIB 3
OpakTUK Ta KypcoBoi poOoTH,  myOmiyHMM 3axucT
KBaJidikaiiifHoi poboTH.

(op}
1

ITporpamMHi KOMIIETEHTHOCTI

InTerpanbHa KOMIETEHTHICTH

3MaTHICTh PO3B’sI3yBaTH CKJIAHI CIIEIiaTi30BaHi 3a/1a4i Ta
paKTUYHI npobaemMH, 110 XapaKTepU3YIOThCs
KOMIUIEKCHICTIO Ta HEBU3HAUEHICTIO YMOB Yy OI0TE€XHOJIOT11
Ta 610iHXKeHepii, a0o y mpolieci HaBYaHHs, 1110 ependayae
3aCTOCYBaHHA TeOpii Ta MeToAiB OIl0TeXHOJOril Ta




OioiHKeHepii.

3arajbHi KOMIIETEHTHOCTI

KO1. 3patHicTh 3acTOCOBYBATH 3HAHHSA y TNPaKTHYHUX
CUTYAITifX;

K02. 3parnicth 10 THCBMOBOI Ta YCHOI KOMYHIKamii
YKpaiHChKOI0 MOBOIO  (TIpopeciiiHOrO  CrpsiMyBaHHS);
KO03. 3parmicte cHinkyBaTucsi 1HO3€MHOIO MOBOIO;
K04. HaBuukm BuKOpHCTaHHS iHpOpMAIiiHUX i
KOMYHIKAI[IHHUX TEXHOJIOT'1i;

KO05. 3parnicte BuYMTHCA 1 OBOJOJIBATH CYYaCHUMH
3HaHHSIMY,

K06. HaBuukm 3ailicHeHHS 0Oe3leyHOl  iSJIbHOCTI;
KO07. TIlparnenHss n0 30epexeHHsS HaBKOJMUIIHBOTO
CEpeIOBUIIA;

KO08. 3natHicTh peanizyBaTu cBOi mpaBa 1 00OB’SI3KU SIK
YJIeHa CYCITUIbCTBA, YCBIJIOMJTIOBATH IIHHOCT1
TPOMAJSTHCHKOTO (BUTBHOTO JIEMOKPATUIHOTO)
CYCITUIbCTBA Ta HEOOXITHICTh foro
CTaJIOT0 pPO3BUTKY, BEPXOBEHCTBA IpaBa, MpaB 1 CBOOO]
JIOIUHU 1 rpoMasiHUHA B VYkpaini;
K09. 3natHicts 30epiratu Ta MPUMHOXYBATH MOpAJbHI,
KYJIbTYPHI, HayKOB1 I[IHHOCTI 1 JAOCATHEHHS CYyCIUIbCTBA
Ha OCHOBI pO3YMIHHS ICTOpli Ta 3aKOHOMIPHOCTEH
PO3BUTKY MpeaMeTHOi oOmacti, 1 MiICHsi Yy 3arajibHid
CHUCTEMI 3HaHb MPO MPHUPOJY 1 CYCIUTBCTBO Ta y PO3BUTKY
CYCITUIBCTRA, TEeXHIKH 1 TEXHOJIOT'IH,
BUKOPUCTOBYBAaTH pi3HI Buaum Ta (GopMu pyxoBoi
aKTUBHOCTI JJIs1 AaKTHUBHOIO BIANOYMHKY Ta BEJECHHS
3I0POBOTO CIIOCOOY KUTTSI.

Cneniaabhi (paxosi, mpeameTHi)
KOMIIETEHTHOCTI

K10. 3maTHICT, BUKOPHCTOBYBATH 3HAHHS 3 MAaTeMaTHKH
Ta (GI3MKK B 00Cs31, HEOOXITHOMY JUISl TOCSATHEHHS 1HIIIMX
pe3ybTaTiB OCBITHBOI MPOTPAMHU.

K11. 3pmaTHicTh BUKOPUCTOBYBATH TIPYHTOBHI 3HAHHS 3
ximii Ta 610011l B 00Cs131, HEOOXITHOMY IS AOCATHEHHS
IHIITUX Pe3yIbTaTIB OCBITHBOI TPOTPaAMHU.

K12. 3patnHicte 3paiiicHIOBaTH aHalli3 HOPMAaTHUBHOL
JMOKyMEHTaIlii, He0OXiTHOT 1715 3a0e3MeUYeHHs] 1H)KEHEePHOT
TISUTBHOCTI B Tally31 610 TEXHOJIOT 1.

K13. 3paTHicTh mparoBaTd 3 OIOJIOTIYHHMMHU areHTaMH,
BUKOPHCTOBYBaHUMH y OIOTEXHOJIOTTYHUX MpoIecax
(MikpoopraHiamMu, TpuOH, POCIWHHU, TBApUHU, BIPYCH,
OKpeMi iXHI KOMITOHEHTH ).

K14. 3MaTHICTh  3M1MCHIOBAaTH  €KCIIEpPUMEHTAIbHI
JOCHTIDKEHHSI 3 BJIOCKOHQJIEHHS OIOJIOTIYHUX areHTiB, y
TOMY YMCIi BUKIUKATH 3MIHU Yy CTPYKTYpi CHaJKOBOTO
amapaty Ta (yHKIIOHaNbHIH AaKTHBHOCTI O10JOTIYHUX
areHTiB.

K15. 3aatHicTh MpOBOIUTH aHATI3 CHPOBUHU, MaTepialis,
HAIIBIPOIYKTIB, LUIHOBUX MPOJIYKTIB OIOTEXHOJIOTTYHOTO
BUPOOHUIITBA.

K16. BpaxyBaHHS KOMEpLIHHOTO Ta EKOHOMIYHOTO
KOHTEKCTY npu MPOEKTYBaHHI1 BUPOOHUIITB
010TEeXHOJIOTIYHUX TPOAYKTIB  PI3HOTO  MPU3HAYECHHS




(mpomwucioBoroO, XapuoBOroO, (bapmareBTUYHOTO,
CUTBCHKOTOCIIOJAPCHKOTO TOIIO).
K17. 3MaTHICTD BUKOPHUCTOBYBATU METOJI0JIOT 11
NPOEKTYBAaHHS BUPOOHUITB OI0TEXHOJIOTIYHUX MPOIYKTIB
PI3HOTO MPU3HAYCHHS.

K18. 3garHicTe 0O0HMpaTH 1 BUKOPUCTOBYBATH BiIIOBIIHE
o0JnaIHaHHs, HCTPYMEHTH Ta METOIU JUIsS peaiizailii Ta
KOHTPOJIIO BHUPOOHUITB OIOTEXHOJOTIYHUX MPOIYKTIB
pi3HOTO MPU3HAYEHHS.
K19. 3parHicte  cKmajaTH  TEXHOJIOTIYHI  CXEMH
BUPOOHUITB  OIOTEXHOJOTIYHUX MPOAYKTIB  PI3HOTO
NPU3HAYCHHS.

K20. 3patHicTh ckianaTty anapaTrypHi CXeMH BHPOOHHUIITB
O10TEXHOJIOTIYHUX MPOAYKTIB PIZHOTO IPU3HAYEHHS.
K21. 3parHicTh 3acTOCOBYBaTM Ha MHPAKTHUIl METOAU Ta
3ac00M aBTOMATH30BAaHOTO TPOEKTYBaHHS BHPOOHUIITB
O10TEXHOJIOTIYHUX MPOAYKTIB PI3ZHOTO MpPHU3HAUYEHHS.

K22. 31aTHICTD OILIIHIOBATH e(hEeKTUBHICTH
010TEXHOJIOTTYHOTO Mpo1ECy.
K23. 31aTHICTD BUKOPHUCTOBYBATH Cy4acHi

AaBTOMAaTHU30BaHI CHUCTEMHU YIPABIIHHA BHUPOOHULITBOM
010TE€XHOJIOTIYHUX TMPOAYKTIB PI3HOTO MPU3HAYEHHS, IX
TEXHIYHE, alropuTMiyHe, I1HQopMalliiiHe 1 HporpaMHe
3a0e3MeUeHHs] I BHpIINIEHHS TpoQeciiHuX 3aBIaHb.
K24. 3patHicTe [IOTpUMYBAaTHCS BUMOT 0100€3MeKH,
0103axKCTy Ta OIOCTHKHU.

JlogaTKkoBi KOMIIETEHTHOCTI

K25. 3patHicTh poO3po0IsATH HAYKOBO OOIPYHTOBaHI
010TEXHOJIOTIi MO0  palliOHATBPHOTO  BUKOPHUCTaHHS
€KOCHUCTEM, TIpoliecu OI0KOHBEPCIT OPraHiYHUX BIIXOIB Y
OlomanuBo 1 OloyTwmii3amii KOMIOHEHTIB IMPOMHCIOBHX
BIIXO/IIB 3 ypaxyBaHHSAM MPUHIUIIB 30€peKeHHs Ta
OXOPOHH HABKOJIUITHBOTO CEPEIOBUIIIA.

K26. 3parHicTh 3acTOCOBYBaTH HOBITHI JOCSTHECHHS
OioTexHoJIOTIi y MIKpOOIOJIOTIUHIM  Ta (apManeBTUUHIMA
IPOMUCIIOBOCTI Ui OJEP)KaHHS KOPUCHUX [UISl JIFOAMHU
MPOIYKTIB Ta JIKIB
K27. 3patHicTh BUKOpPUCTOBYBATH KOMII FOTEPHY
iHpopmaniiiny 0a3y JaHUX y IJIaHYBaHHI, IPOBEACHHI
Ta omnrumizamii 010TEXHOJNIOTIYHUX  JOCIIIKEHbD,
BOJIOIITH 0a30BUMH HaBUYKAMU B ramysi
O0ioiHGOpMAaTHKH Ta MaTEMaTHYHOTO MOJICIIOBAHHS
010TEeXHOJOTIYHUX MPOIECIB.

K28. 3paTtHicTh BUKOPUCTOBYBATH 3HAHHS HPO CTPYKTYPY
Ta MeXaH3MH (QYHKI[IOHYBaHHS Ta PEryJIIOBaHHS IMYHHOI
CHCTEMHU /7151 po3po0IeHHs IMyHOOI0JOTIUHUX MTPEnaparis.
K?29. 3IaTHICTE MPOBOJIUTH eKCIIepUMEHTAaIbHI1
JNOCHIPKEHHST 3 BUKOPUCTAHHSM [IMPOKOTO  CIIEKTPY)
Cy4acHUX OI10TEXHOJIOTIYHUX, MOJIEKYISIPHO-010JIOTTHHHUX,
MIKp0Oi0JIOTIUHUX, OI0XIMIYHUX, TCHETUYHUX METO/IIB

7-HopMaTuBHUI 3MicT NiAroTOBKH 0akaaaBpa, chopMy/IbOBAHMI Y TepMiHaX pe3y/IbTaTiB

HaBYaHHHA

I1PO1.

Bwmitu

34CTOCOBYBATH

Cy‘laCHi MaTeMaTHYHI METOIHU JJIsL p03B’}I38.HH}I



NPaKTUYHUX 3a]a4, TOB’SI3aHUX 3 JOCHDKCHHAM 1 TIPOEKTYBaHHSAM OI0OTEXHOJIOTTYHHX
nporeciB. BukopucroByBat 3HaHHS (I3UKM JUIA  aHaNi3y OIOTEXHOJIOTTYHHMX MPOIECIB.
[TP02. Bwmitu 37iiiCHIOBATH SIKICHUH Ta KUIBKICHUN aHai3 PEYOBUH HEOPTraHIdHOTO,
OPraHigHOTO Ta 0I0JOTIYHOTO MOXOKEHHS, BAKOPUCTOBYIOUHU BiIIOBIIHI METO/IH.

I1PO3. Bwmitu pO3paxoByBaTH CKJaz TOKUBHUX CEpEOBHUILL, BU3HAYaTH
ocobnuBOCTI  iX TpPUTOTYBaHHS Ta  CTepWii3amii, 3AIMCHIOBATH KOHTPOJb  SIKOCTI
CHPOBHHHM Ta TOTOBOI MPOMAYKII Ha OCHOBI 3HaHb MNPO (PIBUKO-XIMIYHI BIACTHBOCTI
OpraHiYHUX Ta HEOPraHIYHUX PEYOBHH.

I1P04. Bwmitu 3aCTOCOBYBATU I10JIOKCHHS HOPMAaTUBHUX JOKYMEHTIB, 110
periaMeHTyoTh MOPSIIOK IPOBEJCHHS ceprudikamii POIYKITiT, aTecrarii
BUPOOHMIITBA, BUMOTH JI0 OpraHi3amii CHCTEM YIpaBJIiHHSA SKICTIO Ha MiJIPUEMCTBAX,
npaBuwia OQOPMIIEHHS TEXHIUYHOI JOKyMEHTalll Ta BEIEHHS TEXHOJOIIYHOTO IIPOLECY,
0a3yrounch ~ Ha  3HaHHAX,  OJIEPKAHMX WA  Yac  MPAKTHYHOI  MiATOTOBKH.
[IPO5. Bwmitu  aHami3yBaTM  HOpPMaTHBHI  JOKYMEHTH  (Jep’KaBHI Ta  Traily3eBl
CTaHJApTH, TEXHIYHI  yMOBH, HACTAaHOBM  TOIIO), CKJIQJaTHU  OKpEeMl  pO3ILIH
TEXHOJIOTIYHOI Ta aHaJITUYHOI JOKyMEHTalii Ha OIOTEeXHOJIOTIYHI NPOJYKTH PI3ZHOTO
MPU3HAYEHHS; aHali3yBaTH TEXHOJIOTIYH1 CHUTYyallll, 0oOMpaTH pallOHAIbHI TEXHOJIOTTYHI
pIIIEHHS.

[IP06. Bwmitu Bu3HaYaTH Ta aHaAJII3yBaTH OCHOBHI  (DI3MKO-XIMIYHI  BJIACTHUBOCTI
OpraHIYHUX CIOJIYK, IO BXOMSTh JO CKJIaay OIloJOoTiYHUX areHTiB (OUTKH, HYKIETHOB1
KHCJIOTH, BYTJIEBOIH, JIITI/IN).

[IPO7. Bwmitu 3acTOoCcOBYBaTM 3HaHHS CKJIaady Ta  CTPYKTYpH  KIITHH  PI3HHUX
O10JIOTTYHUX  areHTiB Ui  BHU3HAYEHHS ONTUMAJIbHUX YMOB  KYJIbTHBYBAaHHS  Ta

MTOTEHITIATY BHUKOPHUCTaHHS JOCITIHKYBaHUX KJIITHH y 010TeXHOJIOTI.
ITPOS. Bwmitu BUJIUISATH 3 MIPUPOTHUAX cybcTpariB Ta 1IeHTH(IKYBaTH
MIKpOOPTaHi3MH PI3HUX CHCTEMATHYHHX Tpyn. BwusHauath MOpQoJIOTO-KyIbTypanbHI
Ta ¢biziomoro-06ioXiMiuHi BJIACTUBOCTI pI3HHUX O10J0TTYHHIX arcHTIB.

I[TP09. Bwmitu ckmamati 0a30Bl TMOXXHMBHI CEpeNOBHUINA JUISI BHUPOIIYBAHHS PI3HUX
Oloymoriunux  areHTiB. OIiHIOBaTH  OCOOJMBOCTI  pOCTy OIOJIOTIYHMX areHTiB  Ha
CepeZIOBUILAX PI3HOTO CKIalYy.

I[IP10. BMiTH TPOBOIUTH EKCIIEPUMEHTANbHI JOCIKCHHS 3 METOK BU3HAYCHHS
BIUIMBY (DIBUKO-XIMIYHUX Ta Oi0JOTTYHMX (aKTOPIB 30BHINIHBOTO CEPEIOBHINA Ha
KUTTEASUTBHICT KIITHH KUBHUX OPraHi3MiB.

IIP11. Bwmitu 3gilicHroBaTd  0a30Bl  TI'e€HETHWYHI Ta LMUTOJOTIYHI  JOCHIDKEHHS 3
BIOCKOHAQJEHHSA 1 IIABUINEHHS OIOCMHTETHUYHOI 34aTHOCTI OIOJIOTIYHMX AareHTiB 3
ypaxyBaHHAM  MNOpuUHOUIIB  OioOe3meku, Oio3axucty Ta  OioeTwku  (1HAYKOBaHUUN
MyTareHe3 3 BUKOPHCTAHHSAM (IBUYHUX 1 XIMIYHMX MyTareHHux (aktopiB, BimOip Ta
HAaKOMWYECHHS ayKCOTPO(HUX MYTaHTIB, IEPEHECEHHs TeHEeTWYHOi iHdopmarllii ToIIO).
[IP12. BukopuctoByroun MIKpoOionoOriuHi, XiMiyHi, (i3uuni, (Qi3UKO-XIMIYHI Ta
010XIMI4H1 METOIH, BMITHU 3IIHCHIOBATH XIMIYHUA KOHTPOJIb (BU3HAYCHHS
KOHIICHTpAIIii PO3UYHHIB ne3iH(iKyBalTbHUX 3aco0iB, TUTPYBAJIbHUX arcHTIB,
KOHIIEHTpallli KOMIIOHEHTIB IO’KMBHOTO CEpEJOBHIIA TOIIO), TEXHOJOITYHUA KOHTPOJIb
(xoHLEeHTpalii pKepea BYIJIEHI0 Ta a30Ty y KYJIbTYpalbHIM pPiAMHI YHOPOJOBXK IPOIECY;
KOHIEHTpalii  LUILOBOrO  MPOAYKTY);  MIKpPOOIOJOITYHMI  KOHTPOJb  (BH3HAYEHHS
MiIKp0010J0TIUHOT YHCTOTH MMOKUBHHUX CepeI0BHIIL micis cTepuiizaiiii,
MIKpPOOIOJIOTIYHOT YUCTOTH OIOJIOTIYHOTO areHTa TOILIO0), MIKPOOIOJOriYHOT YHUCTOTH Ta
CTEPHJIHOCTI 0I0TEXHOJIOTTYHUX MPOAYKTIB PI3HOTO MPU3HAUCHHS.

[1P13. Bmitu 311iiCHIOBAaTH TEXHIKO-€KOHOMIUYHE OOIPYHTYBaHHS BUPOOHHIITBA
O010TEeXHOJIOTIYHUX  MPOJAYKTIB  PI3HOrO0  NpU3HAUYEeHHS  (BU3HA4YGHHS  MOTpedu y
LLTbOBOMY IPOIYKTI i pO3paxyHOK HOTYXHOCTI BUPOOHMIITBA).
[IP14. Bwmitu oOrpyHTyBatu BHOIp  OIOJOTIYHOTO  areHTa, CKIaay  MOKHBHOTO
cepenoBHIa 1 crnocoOy KyIbTUBYBaHHS, HEOOXIIHUX JOMOMDKHHMX pOOIT Ta OCHOBHHX




CTaJlill TEXHOJIOTIYHOTO TIPOIIECY.

I1P15. basyrouncs Ha 3HAHHSIX po 3aKOHOMIPHOCTI MEXaHIYHUX,
TiIpOMEXaHIYHUX, TEIUIO- Ta MAacOOOMIHHUX TIPOIECIB Ta OCHOBHI KOHCTPYKTOPCBHKI
0COONMMBOCTI, BMITH O0OMpaTH BIANOBIAHE YCTaTKyBaHHS Yy TMpoLeCi MPOEKTYBaHHS
BUPOOHMULTB OIOTEXHOJIOTIYHUX TPOAYKTIB PI3HOTO MpHU3HAYEHHS s 3a0e3MeyYeHHs iX
MaKCUMAaJIbHOT €)eKTHBHOCTI.

[IP16. ba3yrouuch Ha 3HAHHAX, OJCPXKAHMX IIJ] Yac TMPAKTHKH Ha MIAMPHEMCTBAX
Ta YCTaHOBAaX, BMITH 3JIACHIOBAaTH  MPOIYKTOBHH  pO3PaxXyHOK 1  pPO3paxyHOK
TEXHOJIOTTYHOTO 00JIaHAHHS.

[IP17. Bwmitm cxiagaté MaTepialbHUE  OajaHC Ha OJWMH IHMKJI ~ BHPOOHHYOTO
mporecy, crnenudikamico oOJMagHAHHS Ta KapTy MOCTAIIHHOTO KOHTPOJO 3 HABEICHHSIM
KOHTPOJIFHUX TOYOK BUPOOHHUIITBA.

I1P18. Bwmitu 3/1IHCHIOBATH OOIpYHTYBaHHS Ta BUOIp BI1INOBIAHOTO
TEXHOJIOTIYHOTO  obOnmamHaHHa 1 rpadiyHO  300pakyBaTH  TEXHOJIOTIYHHUM  TIPOIIEC
BIJMOBITHO JI0 BUMOT HOPMATHBHHX JIOKYMEHTIB 3 BHKOPHCTaHHSIM 3HaHb, OJEPKaHUX
TiJ] 9ac MPaKTUYHOI MIJrOTOBKHU.

[IP19. BwmiTM BUKOpPHCTOBYBAaTHM CHCTEMHM AaBTOMAaTHM30BAHOTO MPOEKTYBaHHS  JJIs
pPO3pOOKM  TEXHOJIOTIYHOI Ta amaparypHoi cXeMH OIOTEXHOJOTTYHMX  BUPOOHHIITB.
[1P20. Bwmitu pPO3paxoByBaTH OCHOBHI KpuTepii OIIIHKH e(eKTUBHOCTI
O10TeXHOJIOTIYHOTO  mpolecy (mapamMeTpu pocTy OIOJOTIYHHMX  areHTiB, IIBHJKICTH
CHUHTE3Y IIUThOBOTO  TPOJYKTY, CHHTE3yBaJbHa  3JaTHICTh  OIOJOTIYHHUX  areHTiB,
€KOHOMIYHUI KOe(II[IEHT, BUXIJ LUILOBOIO MPOAYKTY BiA cyOCTpaTy, NPOAYKTHUBHICTD,

BapTICTh IIOKUBHOTO CepeIoBHINA TOIIIO).
[TP21. Bwmitm  QopmymoBaTd  3aBIaHHA 1 PO3POOKM  CHUCTEM  aBTOMAaTH3aIlii
BUPOOHUIITB 010 TEXHOJIOTTYHHUX MPOJIYKTIB pi3HOTO MPU3HAYCHHSI.

[1P22. Bwmitu BpaxoByBaTH COIliaJibHI, €KOJIOT1YHI, €TWYHI, CEKOHOMIYHI AaCIIEeKTH,
BUMOTH OXOPOHM Tipalli, BHUPOOHMUOI caHiTapii 1 TOXEKHOI Oe3meku 1Mmixm dYac
dbopMyBaHHS TEXHIYHUX pilIeHb. BMITH BHUKOPHUCTOBYBaTH pi3HI BUAM Ta GOPMH
pYXOBOi aKTUBHOCTI [UIi aKTHBHOTO BIAMOYMHKY Ta BEICHHS 3I0POBOTO  CIOCOOY
KUTTSL.

[1P23. BMmiTH  BHUKOpHUCTOBYBAaTH y  BHUPOOHMYIM 1  COIIIANIBHIA  JISIIBHOCTI
dbyHIaMeHTaNbHI TOHATTSA 1 Kareropii aep)KaBOTBOPEHHS Ui OOTPYHTYBaHHS BJIACHHX
CBITOTVBIIHMX IIO3MII Ta TMOJITHYHMX IEPEKOHAHb 3 YpPaxyBaHHSIM IPOIECIB COIIAIBHO
HOJITHYHOT icTOPii YKpaiHu, MpaBOBUX 3acaj] Ta €THYHUX HOPM.

JonarkoBi mporpamMHi pe3yJbTaTu:

I[IP 24. BukxopucroByBatu mnpodeciiHO-TpodiIbOBaHI 3HaHHS B Tally3l MaTeMaTUYHO]
CTaTHCTHKH, Oi0iH(GOpMATHKM ¥ NPAaKTHYHOTO BUKOPUCTAHHS KOMITIOTEPHHUX TEXHOJIOTIH IS
CTaTHCTUYHOI OOpOOKM eKCIEePHMMEHTAJIbHUX JAaHUX 1 MaTeMaTHYHOTO MO/ICIIOBAHHS
O10TeXHOJIOTIYHHUX SBUII 1 MPOIIECIB.

I1P25. 3pilicHIOBaTH aHaii3 €KCHEPUMEHTAIbHUX JAaHUX II0J0 MiA00py, XapaKTEepUCTUKU Ta
yIIOCKOHAJIEHHS 00’ €KTIB 010TEXHOJIOT1i, 1 BAKOPUCTOBYBATH iX B PI3HOMAHITHUX T€XHOJOTTYHHUX
nporecax MikpoOioJoTiuHO1 Ta (hapMaleBTHUHIM TPOMHUCIOBOCTI.

I1P26. IlporHo3yBatu e(eKTUBHICTb Ta HACHIIKM peaii3auii NpUpOJOOXOPOHHUX 3axO/IiB,
OLIIHIOBAaTH €KOJIOTIYHI PHU3UKU BII AHTPOIOTEHHOI MISUIBHOCTI; CKJIaJaTH amapaTypHO-
TEXHOJIOTTYH1 CXeMHU 010KOHBepCii BIIXOIIB Y pi3Hi BUIH Olomanuaa.

I1P27. 3naTu MONIEKy/IsIpHI MEXaHI3MM ()YHKIIOHYBAHHS IMYHHOT CUCTEMH JIFOIMHH, BMITH
IIPOBOJIUTH HEOOXIZHI PO3PaxyHKH IpH AOCHIPKEHHI IMYHHOTO CTaTyCy JIIOAMHU IMYHO-
XIMIYHUMH, MIKPOCKOTIIYHUMH Ta MIKpOOIOJOTIYHUMHU METOAaMHU.

I1P28. 3acrocoByBaTH CydacHUMMi OIOXIMIYHMMMI METOJaMHU, METOJaMWd TE€HETHUYHOIO Ta
MOJICKYJISIDHOTO ~ aHami3iB, METOJaMH KJIITHHHO-OIOJIOTIUHMX Ta TEeHHO-1HXEHEePHUX
JOCII/DKEHB JJIs1 BAKOPUCTAHHS iX Yy 010 TE€XHOJIOT 1.

I1P29. Po3pobasTi HayKOBO OOIpyHTOBaHI O0I0TEXHOJOTII 1100 PalioHAIBHOTO BUKOPUCTAHHS




Ta peMeniamii NPUPOAHUX 1 IITYYHHX OIOIEHO3IB 3 ypaxyBaHHSIM IMPHHLMUIIB 30€pEeKEHHS Ta
OXOPOHHU HABKOJIMIITHBOTO CEpEeIOBHIIA

8- ®opmu arecramnii 3100yBaviB mepmoro (6akajaBpcbKOro) CTyneHsi BULIOI OCBITH

dopma arecraiii 3100yBauiB 3MiHCHIOETHCS y dhopmi myOIi9HOTO 3aXUCTY
BUIII0] OCBITH KBaITi(hiKaIiiftHOT pOOOTH.

Bumoru 1o kBajipikauiiinoi Kpamigikamiiina pobOora mae mnependavyaTté po3B’si3aHHS
podoTu CKJIaJHOI CIeIiai30BaHOi TEOpeTHYHOi abo MPaKTUYHOI

3amadi 0I0TEXHOJIOTI] i3 3aCTOCYBAaHHIM TEOpIi Ta METOJIB
OioTexHosorii Ta OlOiHKEHepil, sKa XapaKTepU3yeThCS
KOMILIEKCHICTIO Ta HEBU3HAYEHICTIO YMOB.
Kpamidikamiiina  poGora  He  MOBHHHA  MICTUTH
akajeMiuHoro mnuariaty, (aOpuxanii Ta danbcudikarii.
Kanidikamiiina pobota mMae 3HaXOJUTUCH Yy pPeENo3uTapii
HaykoBoi 010mioTerii OHY imeni I. I. Meunukosa.

9 - PecypcHe 3a0e3medeHHs peaJiizaiii nporpamu

Kanpose 3a6e3neyennst Kanpose 3abe3neuenns Binnosinae ynHHUM JliieH31HHUM
yMOBaM MPOBA/UKEHHSI OCBITHBOT MISUIBHOCTI Yy cdepi
BUIIOi OCBITH Ta 0a3yeTbCs Ha HACTYNHUX MPHUHIIMIAX:
BIJIMOBITHOCTI HAYKOBUX  CICIIAIBHOCTEH  HAYKOBO-
MeJaroriyHux MpaliBHUKIB ramysi 3HaHb Ta
CreIiaabHOCTI;  OOOB’S3KOBOCTI  Ta  MEPIOAMYHOCTI
MPOXO/HKEHHS CTaXXyBaHHS 1 IMIBHUINEHHS KBasidikarii
BHUKJIQ/Ia4iB; MOHITOPHUHTY pIBHS HAyKOBOi aKTHBHOCTI
HAayKOBO-TIEJATOT1YHUX  TPAIliBHUKIB,  BIPOBAHKCHHS
pe3yibTaTiB CTaXyBaHHA Ta HAYKOBOi MISUIBHOCTI Yy
OCBITHIH TIpOIIEC.

BuzHauaeTbcss  MNEH31IWHUMH ~ yMOBaMH  ITPOBAKEHHS
OCBITHBOI JISUTBHOCTI 3aKJajiB OCBITH, 3aTBEPIKCHHUX
[ToctanoBoto KMY Ne 365 Bim 24 Oepesns 2021 p:
JMOKTOpH 1 KaHAWJATH HayK, IOKTOPHM HAayK B Traiysi
61oJorii, ocBitn Ta mncuxoiorii: 50,1 % mokropiB Hayk (3
Hux 88,9 % mpodecopn), 49,1 % xanaunaTiB HayK (3 HUX
100 % noueHTH).

Jlo peamizanii mporpamu  3aldydarOTbCsl  HayKOBO-
NEeJaroTiyHi MpaIiBHUKH YHIBEPCUTETY 3 HAyKOBUMU
CTyNmeHsS MU Ta/ab0 BYCHHMMH 3BaHHSIMH, a TaKOX
BHCOKOKBaJTi(hiKOBaH1 CHEIaNliCTH: JOKTOpU  HayK,
npodecopu, KaHAMIATH HAYK, JAOLUEHTH. 3 METOI0
MiABUIIEHHA ()aXOBOTO pIBHSA BCl HayKOBO-TIEIAroriuyHi
OpaliBHUKKA OJMH pa3 Ha II'STh POKIB MPOXOASThH
CTa)KYBaHHS, B T.4. 3aKOPJIOHHI.

MarepiajabHO-TeXHIYHE 3abe3neueHicTb npoUILHUMHU HaBYAJIbHUMU
3a0e3ne4eHHst 1a0opaTopisiMH, HAyKOBO-JIOCIITHUMH JIabOpaToOpisiMH,
HaBYAJIbHUMHU AyIUTOPISIMHU, OOJIAJHAHUMH  CY4YaCHUMHM
3ac00aMu HaBYaHHS.

MarepiabHO-TE€XHIUHE 3a0e3nedeHHs HaBYAJIbHUX
NPUMIILEHB Ta CollialbHa IHPPACTPYKTypa YHIBEpCUTETY B
MOBHOMY 00cs31  BimmoBigae yuHHUM JlineH31HHUM
yMOBaM.

B ocBiTHROMY mpoleci BHUKOPHUCTOBYIOTHCS HpPOQUIbHI
HaByaJbHI Jlabopatopii, KabiHeTH, HayKOBO-IOCITIIHI
nabopaTopii kadenp, HaBYaJIbHA nabopaTopis




iHpOpMaLlIHHUX TEXHOJOTIH Ta TEXHIYHUX 3aco0iB
HaBYaHHS «lHHOBAIITHIT LEHTP BIpTYaJIbHUX
naboparopiii»,  BiBapiid, KOJEKIiI MIKPOOPraHi3MiB
(HamioHanbHEe Han0aHHA), IO CTBOPIOIOTH YMOBH ISt
HaOyTTs 3100yBauamMyl CHelialbHUX KOMIIETEHTHOCTEH 3
OCBITHBOI TPOTpaMH 3a crieniaibHicTIo 162 BioTexHoorii
Ta OioiHXeHepis.

3 MeTOI0 BHUKOHAHHA (YHIAMEHTAIBHHUX 1 MPHKIATHUX
HAyKOBUX JIOCIH/DKEHb 33 AaKTyaJIbHHUMH HayKOBUMH
HampsIMKaMu B Taly3i OioTexHoJOTii, MikpoOiosorii i
Bipycosorii y crpykrypi OHY  ¢dynkmionye
bioTexHonOrYHUI HayKOBO-HABUAJIbHUM LIEHTp, 110 Mae
pPO3BUHEHY  METOAMYHY  0azy 3  MIKpOOIOJIOrii,
MOJIEKYJISIPHOT 010JI0T1i, TE€HETUKH, IMyHOJIOrii, OloXiMii,
Bipycosorii Ta  LleHTp KOJEKTHBHOTO KOPHUCTYBaHHS
HAayKOBUM OOJaTHAHHAM, SKHH 30CEPeDKYyE TOTYXKHY
CyJacHy HayKOBO-METOJMYHY Ta IHCTPYMEHTaJbHYy 0a3y,
HEOOXimHY Il 3100yTTsSI TpodeciiHOi KOMITETEHTHOCTI
3100yBa4aMH.

Indopmaniiine Ta HABYAJIBHO-
MeTOoAM4YHeE 320€e3MeYeHHs

VHiBepcuTeT Ma€e BIIACHUW BeO-CaAT 3a  aapecoro
http://onu.edu.ua, a Takox BeO-caliT OGIOJIOTIYHOIO
dakynpTeTy 3a aapecoto http:// biologywiki.onu.edu.ua, e
po3MimeHo iH(OpMaIliI0 MO0 HaBYATHHO-METOIUIHHIX
MarepiaiiB Ta iHbopMaIito mpo 3a0e3neYeHHs] OCBITHBOTO
nporecy, MpaBHja MPUAOMY Ha HaBUaHHS, KOHTAKTH.
Indopmartiiine 3a0e3TneueHHS IPYHTYETHCSA Ha
BUKOPUCTAHHI PECYpCIB: 3arajbHO YHIBEPCHUTETCHKUX Ta
kadenpanpbHux 010mi0TeK, Mepexi Internet 3 BiTbHUM
JOCTYIIOM, KOJIEKIIIH nudpoBoro perno3uTapito.
HaBuanpHO-MeToMYHE 3a0e3ledeHHs] 3aCHOBaHO HA
pO3po0JIeHUX I KOXKHOI JUCIHUIUIIHM poOoYMX Ta
HaBYAJIbHHUX TIPOTPaM, a TAaKOX IMporpamax MPaKTUIHOI
[IIATOTOBKH 3a CHELIAJILHICTIO. B HasABHOCTI 3aBHaHHS IS
CaMOCTIIHOT pOOOTH CTYACHTIB, METOJAMYHI PEKOMEH ALl
JUIsl BHUKOHAHHS Ta 3axXWMCTy KBajidikaiiiHoi poOoTH.
Kputepii omiHioBaHHA 3HaHb Ta BMIHb CTYJCHTIB
po3po0ieH0 Il MOTOYHOTO,  CEMECTPOBOrO  Ta
MiJICYMKOBOTO KOHTPOJIO 3 KOXKHOT TUCIUIUTIHA

10

AkageMiyHa MOOLILHICTH

HamnionasibHa Ta MisKHApOIHA
KPeIUTHA MOOLIbHICTH

dopmamu akaeMiyHOT MOOUTEHOCTI 3J00yBaUiB CTYIEHIO
OakanaBpa B OHY imeni [.I. MeunukoBa €: HaBYaHHS 3a
porpamMaMy aka/eMiuHOT MOOUIBHOCTI, HayKOBE
cTaxyBaHHs. BoHn 3axpimieHi y «IlonoxeHH1 npo
HOPSAAOK peanizallii npaBa Ha akaJeMIuHy MOOUIbHICTh
y4acCHMKIB OcBITHbOTO Iiporiecy OHY imeni 1. L.
MeunukoBay, «Iloj0xkeHH1 PO MOPSIOK BUSHAHHS
(3apaxyBaHHs) pe3y/IbTaTiB HABYAHHS YUACHUKIB IPOrpam
akageMidyHoT MOOUILHOCTI». B3aeM0O3aMIHHICTE 3aTIKOBUX
kperuTiB. Ofecbkuii HalioHabHUHN yHiBepcuTeT imeHi L1
MeunukoBa (OHY) 6epe yuactsb B mporpamax
«Epazmyc+». Cneniansauii Be6-caidT mporpamu B OHY:
erasmus.onu.edu.ua.



http://onu.edu.ua/
http://erasmus.onu.edu.ua/

Tlopsinok opranizamii nporpaM akaaeMiuyHol MOOUILHOCTI
BCTaHOBIIIOE «I10JIOKEHHS IIPO IMOPSAOOK peasisalii mpasa
Ha aKaJeMiudHy MOOUIBHICTHL VYACHUKIB  OCBITHHOI'O
nporiecy OHY imeni I.I. Meunukosa». Opranizamis,
KOOPJIMHAILSI TA KOHTPOJIb 32 MDKHAPOTHOKO aKaJAeMIdHOIO
MOOUTPHICTIO TOKJIQAAEThC HAa Biamin MbKHapoaHUX
.. . )
3B a3kiB OHY imeni I.I. Meununkosa.

HaBuaHHsI iHO3eMHHX 3100yBayiB |Y Mexax JIIEH3IITHOTO 00CsTY CIENiaJbHOCTI Ta 32 YMOBH
BUILOI OCBIiTH MOTICPEIHHO1 MOBHOT MIZATOTOBKH.
web: http://imo.onu.edu.ua



http://imo.onu.edu.ua/

2. IEPEJIIK KOMIIOHEHT OCBITHBO-ITIPO®ECIMHOI TIPOT'PAMM
TA IX JIOT'TYHA IMOCJIJOBHICTH
2.1. Ilepesik komnonenTiB OII

KomnoneHT# ocBiTHRO-TIpO(ECiiiHOT MporpaMu KiTbKicTE dopma
Kox v/n (HaBUAIIbHI TUCIMILIIHHA, KYpCOBi po0OTH, . MiICYMKOBOTO
NpaKkTUKH, KBamidikamiiHa poboTa) KpeAuTIB KOHTPOJIIO
1. O60B’513K0Bi KOMIIOHEHTH
OK umkiy 3arajibHOI iATOTOBKHU
OK1 AxryanbHi nuTaHHs [cTopii Ta KynbTypn YKpainu 4 icut
OK2 Ykpaincpka MOBa 3a poeCiiHIM CIIPSIMYBaHHSIM 3 icut
OK 3 OcHoBM iH(}pOpMAIITHUX TEXHOJIOTIH y 4 3anik
010TEeXHOJIOT11
OK4 [HO3eMHa MOBa 3a podeciiHUM CpSIMYBaHHIM 5 ICIIUT
OKS5 OcCHOBU BHIIIOT MATEMATUKH 6 ICTTUT
OK6 di3uka 10 ICIIUT
OK7 XiMig 3arajgbHa Ta HEOpraHiyHa 6 ICIIUT
OKS Ximist ¢i3uyHa Ta KOJOIIHA 4 Sanik
OK9 XiMis opratiuHa 5 ICIIUT
OK10 XiMisl aHATITHYHA 4 3airik
Ycboro 3a HUKJIOM: 51
OK uukay ¢axoBoi niAroroBKu
OKl11 Beryn no cnenianibHOCTI 3 Saik
OK12 Bionoris knituan 4 ICIUT
OK13 3aranpHa 6i0TexXHOJIOTIS(B T.4. KypcoBa poOoTa) 7 ICIUT
OK14 besrneka XUTTEMISTBHOCTI Ta OXOPOHA Tparti 3 Sanik
OK15 Hpouecn, anapaTH Ta yCTaTKyBaHHS 10 1ICOUT
010TeXHOJIOTTYHIX BUPOOHUIITB
OK16 [IpoexTyBaHHS OI0TEXHOJOTTYHUX BUPOOHHUIITB 10 3anik
OK17 KonTpons Ta kepyBaHHS 010 TEXHOJOTTYUHUMH 5 3aiik
rpolecaMmu
OK18 ExoHoMika Ta opranizaiis 010 TEXHOJOTTYHUX 3 Sanik
BUPOOHUIITB
OK19 TexHoor1i TIKapChbKUX MperapaTiB 3 3anik
OK20 Bbioximis 7 ICIUT
OK21 Mikpo6ioJioris 1 BipycoJoris 8 ICIUT
OK22 I'eneruka i MoJieKynsipHa 610J10T1s 7 ICIUT
OK23 Exornoris 3 ICIUT
OK24 [mkeHepHa Ta KOMIT IOTepHa rpadika 3 3anik
OK25 MarematuuHi METOJIH T4 MaTEMaTHHE 6 iICOuT
MO/IETIOBaHHS B 610 TEXHOJIOT1{
OK26 Mertoau OI0TEXHOJIOTIYHUAX JOCTIKEHD 6 ICIIUT
OK27 biosoris npoayneHTiB 5 icuT
OK28 bioinpopmartuka 4 icuT
OK29 TexHosorig Mikpo010J0TiYHOT0 BUPOOHUIITBA 4 3amix
OK30 biogizuka 4 icuT
OK31 ImyHoOmIOTis 3 icuT
OK32 bioenepreruka Ta ekoJioriuHa 610TE€XHOJIOT IS 3 icnut
OK33 TexHosoriyHa npakTuKa 5 3amix
OK34 [lepenaumuioMHa mpakTuka 6 3amik
OK35 BukoHaHHs Ta 3aXucT KBaidikaiiiiHoi po6oTH 6




\ Ycboro 3a HMKJIOM: 129
3arajbHuii 06cAr 000B’A3KOBUX KOMIIOHEHTIB 180
2. BubipkoBi KOMIIOHEHTH
BuoipxoBuii 010k 1. Mikpo6ioJioris i
BipycoJiorisi
BK1 MornekyssipHa TeHETHKA MIKPOOPraHi3MiB 3,0 3anix
BK2 I'eneTnyHa iHXEHEPist MIKPOOPraHi3MiB 3,0 3amix
BK3 dapmMareBTHYHa Ta KOCMETOJIOTI9HA O10TEXHOJIOT s 3,0 3amik
BK4 MoneKyIsIpHO-T€HETUYHI OCHOBH IMYHITETY 3,0 3anik
BK5 CrernianpHu MPAKTHKYM 32 CIIeLiaTi3aIliero 12,0 3anik
BubipkoBuii 610k 2. bioximist
BK1 bioximis Ou1Ka 1 HyKJIETHOBUX KUCJIOT 3,0 3anik
BK2 Metoau cydacHoi 6i0ximii 3,0 Sanik
BK3 biokarani3 1 MexaHI3MH HOTo peryssiii 3,0 3anik
BK4 bioxiMiuyHa TOKCHUKOJIOTis 3,0 3aiik
BK5 CrenianbHHMM MPAKTUKYM 3a CHEIliali3alli€ro 12,0 3anik
BubipkoBuii 610k 3. 'eHeTnka i MoJiekyJIsipHa
OioJiorist
BK1 OCHOBHU T€HETUYHOTO Ta MOJIEKYJISIPHOTO aHAIII31B 3,0 3airik
BK2 [IpoOnemu MmyTareHe3y 3,0 3atik
BK3 ImyHOTEHETHKA 3,0 Sanik
BK4 Ekonoriuyna renetuka ta ¢papMakoreHeTHKa 3,0 3atik
BK5 CriemiaJIbHAN TPAKTUKYM 32 CIIeIiali3aIfi€ero 12,0 3aik
24
BK BisibHOro BOOpY
Jlucuuriiag BUTbHOTO BUOOPY 3100yBaya
(3moOyBay obupae 12 qucruruIie mo 3 KpeauTH
KOJKHA) 3 MEPeNiKy TACIUTLIIH.
[Tepenik BUOIpKOBHUX JUCIUILIIH PO3MIIICHUA HA
caiTi 610J10TTYHOTO (PaKyJIbTETY
biologywiki.onu.edu.ua 3*12 3aJTIKH
36
3arajbHui 00cAT BUOIPKOBUX JUCIHHUILIIH 60
3ATAJIBHUH OBCST OIl 240

2.2. CtpykrypHo-joriuHa cxema OII

I cemecTp
OK nmkiy 3arajibHoOl OK nukay ¢gaxosoi JIncuuniiHg BiJIbHOT0
NiATOTOBKH NMiATOTOBKH BHOOPY
AxTtyanbHi nuTaHHs Ictopii Ta | MeTtoan 610 TEXHOJIOTTYHUX
KyJIbTypH YKpaiHU JOCHIKEHb
IHo3emHa mMoBa 3a Beryn g0 cnenianbHOCTI
npo¢eciiHuM CpsIMyBaHHIM
OCHOBU BHIIIOT MATEMATUKU Bionoris knitnan
di3uka
XiMmist 3araiapHa Ta
HeopraHiyHa

XiMis aHAJTITHYHA




- -

II cemecTp
OK nuxay 3arajabHol OK nuxay ¢axosoi Jucuuniinm BiJibHOTO
NMiATOTOBKH MiITOTOBKH BHOOPY

IHo3emua moBa 3a
npodeciiHuM CIpSIMYBaHHIM

VYkpaiHcbKa MOBa 3a
npodeciiHUM CIpSIMYBaHHSIM

dizuka

Ximig (i3uyHa Ta KOJIOITHA

Mertoau 010TEXHOJIOTIYHUX
JIOCHIKEHD

BubipkoBa kommnonenTa |

BubipkoBa kommnoHenTa 2

-

III cemecTp

OK nukiy 3arajibHoOL
NiAroToBKH

OK nukiay ¢gaxosoi
MiArOTOBKH

JIncuumiiing BijIbHOTO
BUOOpY

IHo3eMHa MoBa 3a
npodeciiHuM CpSIMyBaHHSIM

Mertoan 010TEXHOJIOTTYHUX
IOCHIKEHD

BubipkoBa kommoneHnTa 3

OcHoBH iH(popMaLIHHUX

[Ipouecu, anaparu ta

BubipxoBa xomnoneHnTa 4

TEXHOJIOTIH Y yCTaTKyBaHHS
0ioTexHoJIOrl 010TEXHOJIOTTUHUX

BUPOOHUIITB
XiMist opraniaHa Exomoris

[mxenepHa 1 Komm'torepHa
rpadika

-

IV cemectp

OK nukJiy 3arajibHoOL
MiATOTOBKH

OK nukiay ¢gaxosoi
MiATOTOBKH

JIlucuMnJiiHg BiJILHOTO
BHOOPY

[Ipouecu, amapaTtu Ta
yCTaTKyBaHHs
010TEXHOJIOTTUHHX
BUPOOHUIITB

BubipkoBa komIoHeHTa 5

Bioximis

BubipkoBa koMImoHeHTa 6

Bbionoris npoayneHTiB

MareMaTuuHi METOIU Ta
MaTeMaTH4He
MOJIEIIOBAHHS B 0I0TEXHOIOT 1]

B

V cemectp
OK nuxiy 3arajbHol OK nuxay ¢axosoi Jucuuniing BiIbHOTO
NiATOTOBKH MiITOTOBKH BHOOPY
KoHTpons Ta kepyBaHHS Crneukypce 1 3a
010TEeXHOJIOTIUHUMHU crienianizalieto

rpolecamu




Mikpo6iooris i BipycoJoris

I'eneruka i MmoJieKymsipHa
6iosoris

BubipkoBa koMnoHeHTa 7

BubipkoBa koMnoHeHTa §

MaremMaTiuHi METOIU Ta
MaTeMaTU4HE
MOJEIIIOBAaHHA B 010TEXHOJIOTIT

B

VI cemectp
OK nukiy 3arajibHoi OK nukay ¢gaxosoi Jucuumniinm BibHOTO
NiArOTOBKH MiATOTOBKH BHOOPY
3aranbHa O10TEXHOJIOTIS CrieurnpakTukym 3a
crerjiaaizali€ero

KonTtpons Ta kepyBaHHS
010TEXHOJIOTITYHUMHA
rporecaMmu

BubipkoBa kommonenTa 9

Mikpo06i0JI0Tist 1 BIpYCOJIOTis

BubipkoBa komnonenTa 10

Texnonoris
MIKpO610J0TTYHOTO
BUPOOHUIITBA

—J L=

VII cemectp

OK nukiy 3arajibHoOi
MiArOTOBKH

OK nukiay ¢gaxosoi
MiArOTOBKH

JIucuMnJiiHM BiJIbHOTO
BUOOpPY

Besmeka »xurreaistibHOCTI Ta

CrneunpakTukyMm 3a

O0XOpOHa Mpaiii creniaiaizamnicro
IIpoexTyBaHHs Cneukypc 2 3a
010TEXHOJIOTTYHUX creniaiaizamicro
BUPOOHUIITB

ExoHoMmika Ta opranizaris BubipkoBa xommonenTa 11
010TEXHOJIOTTYHUX

BUPOOHMIITB

TexHoorii TiKapChbKUX
npenaparis

biodizuka

TexHonoriyHa NpakTuKa

BubipkoBa komronenTa 12

e —

VIII cemecTp

OK nuxay 3arajibHol

OK nuxay ¢axosoi

Jucnumniiing BiIbHOTO

NiATOTOBKH NMiATOTOBKH BHOOPY
[IpoexTyBanHs CrieurnpakTukyMm 3a
010TEXHOIOTIUHUX crerfianizamiero
BUPOOHUIITB
Bioinpopmaruka Crneukypc 3 3a

creniaiaizamico




ImyHOMOTIs

Crenxypce 4 3a
crerianizamicro

Bioenepreruka Ta ekoyoriuna
010TEXHOJIOT IS

[lepenauruiomMHa npakTuka

Bukonanus ta 3axXuct
kBasidikaiiifHoi poboTn




1 cemectp

2 cemectp

3 cemectp

4 cemectp

5 cemectp

6 cemectp

7 cemectp

8 cemectp




3. ®OPMA ATECTAIII 3J0BYBAYIB BHIIOI OCBITH

Atecralliss BUIYCKHHMKIB OCBITHbOI mporpamu «biotexnonorii 1 OioimkeHepis»
cnenianbHOCTI 162 «bioTexnonorii 1 OioimxkeHepis» 3a mnepmuM (OakaJaBpCbKHM) piBHEM
POBOUTHCS Yy (hopMi 3aXucTy KBamidikamiiiHoi poboTn Oakanaspa.

Ksamidikariiina poboTa € 3aKiHUYCHOK JIOCHIAHHUIIBKOIO  EKCICPUMEHTATHHOO
pO3po0OKoI0, siKa BijoOpaskae BMIHHS BHITYCKHHMKA aHATI3yBaTH HAYKOBY JIITEpPAaTypy 3a TEMOIO,
0 pPO3pOOJIAEThCA, IUIAHYBAaTH 1 TPOBOJUTH  EKCIIEPUMEHTAJIBHY YacTHHY pOOOTH,
00roBOpIOBaTH OTPUMaHi pe3ylbTaTH Ta poOUTH OOIrpyHTOBaHI BHCHOBKH. KBamidikamiiina
poboTa 3aBepirye HaBYaHHS OakajiaBpa 1 BimoOpaskae MOMKIHUBICTh CAaMOCTIHHO BHUPINTyBaTH
IIOCTaBJIEHy HayKoBy mpobOnemy. Tema OakanaBpcbkoi pOOOTH BHM3HAUAETHCSI HAYKOBUM
KEpIBHUKOM Y BIAMOBITHOCTI JI0 HAYKOBO1 TEMaTUKHU Kadeapu, 3aTBEp/LKyeThcs BueHoro paioro
(bakynbTeTy Ta HaKa30M PEKTOpa.

ATtecrallisi BMIIYCKHUKIB OCBITHBOI mporpamu «bioTexHosorii 1 OloiHXKeHepis»
cnenianbHOCTI 162 «bioTexHosnorii 1 OlOIHXKEHEepis»  3aBEpUIYEThCS BHJIAYOI0 JOKYMEHTY
BCTAHOBJICHOTO 3pa3ka Mpo MPHUCYIKEHHS 3/100yBady CTymneHs OakajgaBpa 13 HPHCBOEHHSIM
kBauti(ikalii: bakanasp 3 610Te€XHOIOT1H Ta Oi01HXKEHePIi.

ATecTalis 341iCHIOETHCS BIAKPUTO 1 MMyOJITUHO.



MaTpuus BiAlIOBIIHOCTI POrPaAMHMX KOMIIETEHTHOCTEM
KOMIIOHEHTAM OCBiTHbOI IPOrpaMu

Ta0Onuis 3

ITo3nauku

P zlelelzlelelzleglel 2l el glEleglElzlgl8slalslEl8lsslgldEaglass
HUX BB B BB B8535 2| 2| 2| 2| 2| 2| 4| 2| 2| | E|E| M| 2| M| || E| 2| M| | H| 2| | | ™
KOMIIETEHTH o|o0|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o| oo

ocrei

S I I O S I i G O T A A O I S T O O N N S I O I S A S N S N N I O O S B S S A S

KO1
+ | + + + |+ |+

K02

+ +

K03
+ + | + + + |+ |+ |+ + | + + +

K04
+ |+ |+ o O I I B B S S S + |+ |+ |+ |+ ]|+ + |+ |+ |+ |+ |+ |+ |+ |+ +]+

K05
+ |+ | 4+ + |+ |+ + + + + | + + + |+ |+ |+ |+

K06
+ + |+ |+ |+ |+ + + + | + + + | + +

K07

+ | + +
K08
+ | + +
K09
+ | + + + +
K10
+ |+ |+ |+ + +

K11
+ + + + + + |+ |t

K12
+ | + |+ + | + + | + + | + + | 4+ |+

K13

+ + |+ |+ +
K14
+ |+ |+ |+ + + + + +

K15

+ + +

K16




K17

K18

K19

K20

K21

K22

K23

K24

K25

K26

K27

K28

K29




Tabmuusa 4
Matpuus 3a0e3nedyeHHsI NPOrpaMHuX pe3yibraTiB HaBuanus (I1P)
BIANOBIITHUM KOMIIOHEHTAM OCBIiTHHOI POrPamMu

ITo3nau
KN
nporpam
mx |zl olelzlelelelelel 8222 3L S EeSsY8IsS8s 83388338
R R R R e A e R R S S R A A R A R Y Y A VA I
pesymr | O O ©) O] O O] O O O| 5|/ 0| 0| o|0|o|o0|o|o|o|o|o|lo|o|o|o|]olo|o|o|lo|olo|olo|lolo
aTiB
HaBYaHH
a
— + + + |+ | + + + + +
+ |+ |+ |+ |+ + +
I1P02
P03 + |+ |+ + + + | + + +
+ + + | + +
[1P04
+ + + + + | + + + | +
I1P05
+ |+ |+ + ]+ + + | + +
[1P06
P07 + + |+ |t + |+ |+ + 4+ |+ |t
HP08 + + + + + + +
[1P09 + + |+ + + 4+ |+ |+
P10 + + | + + + + + + +
P11 + + |+ + + | +
P12 + | + + | 4+ + | + + + +
+ |+ +
I1P13
P14 + + + + + + |+ | +




I1P15

I1P16

I1P17

I1P18

I1P19

+| +| +| |+

I1P20

I1P21

11P22

11P23

11P24

I1P25

I1P26

11P27

I1P28

11P29
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