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[Tepeamona

Po3pobiieno pobovoro rpymnoro y ckiani:

Babcewkuiit Annpiit Mupocnasosuy — 3aBifgysad kadeapy 0iodiznku Ta
Gioindopmatuku JIbBIBCHKOrO HalioHaNbLHOTO yHiBepcuTeTy imMeHi [Bana PpaHka,
JOKTOP Gi0NOTIYHIX HAYK, CTAPIIMIi HayKOBUi cHiBpOOITHHK (KepiBHUK po609OL
TPYINH, TAPAHT OCBITHBOI MPOTPAMHM);

I'narym Ceitnana OnexciiBHa — 3aBifyBauka Kadeapu Mikpobionorii
JIbBIBCHKOTO HALlIOHAJIBHOrO YHIBEpCHTETY iMeHl IBana PdpaHKa, KaHAUJaTKa
010JI0TIYHHUX HAYK, Ipodecopka;

[onyapenko Biraniii Isanosu4 — 3aBinysau kapenapu 60TaHiku JIbBIBCEKOT0
HalllOHAILHOTO yHiBepcHTeTYy iMeHi IBana OpaHka, KaHAUAAT 6I0JOTTYHUX HAYK,
CTapIlIWi HAYKOBHUH CIIBPOOITHUK, TOLICHT;

Jukuii Irop Bacuiabosuy — no1ieHT kadeapu 30010111 JIEBIBCEKOro
HaLlOHANBLHOIO yHiBepcHuTeTy iMeHi [Bana ®dpanka, KaHUIaT O10JI0NYHMX HAyK,
TIOLIEHT;

3y6 Anacracis MukoaiBHa — 3100yBadKa CTyIeHs JokTopa dizocodii
(JIsBiBCHKHI HAllIOHABHUHN YHIBepcHTeT iMeH1 IBaHa Ppanka);

Ickpa Pycnana SIpociasiBHa — 3aBigyBadka nadoparopil 6ioximil aganTaiii ta
onrorene3y tBapuH lactutyty Oionorii TBapun HAAH Ykpainu, 1oxTopKa
010JIOTIYHUX HAYK, CTAPIIMH HAYKOBUHU CIIIBPOOITHHK;

Manbko Bonoaumup BacunsoBud — 3aBigyBay xadeapu ¢izionorii J0IuHY i
TBapuH JIpBIBCHKOT0O HALlIOHAJIBHOTO yHIBepcUTETYy iIMeH1 IBana dpanka, OKTOp
010JIOTIYHHMX HAYK, ITpodecop;

Ocram borman OMmenssHOBHY — ITpodecop Kadeapu reHeTUKHU 1 O10TeXHOIOTIH
JIbBIBCHKOIO HAIIOHAJILHOTO YHiBepcHUTeTy iMeHl [Bana Ppanka, TOKTOp 610JO0TIUHUX
HayK, JOLIeHT;

[MpoxkormiB Aunpiit IBaHOBHY — noneHT kadenpu 6oraHiky JIbBIBCEKOTO
HallOHAJILHOTO YHIBepCUTETY iMeHi IBaHa PpaHka, KaHUAAT O10JIOTIYHUX HAyK,
CTapIIMi HayKOBUH CIIiBPOOITHUK, JAOLEHT;

[Torosud Mapta BononumMupiBHa — 3100yBadka cTyrneHs 1oKTopa dirocodii
(JIpBiBCHKMI HallioHANBHUY yHIBepcuTeT iMeHi IBana dpanka);

Cracuk Onena I'eopriiBHa — noueHTka xadeapu 610ximii JIbBIBCbKOro
HAalliOHAJILHOTO YHiBepcUTeTy iMeHi [BaHa ®PpaHka, KaHIn1aTKa O10JIOTIYHUX HaYK,
JIOIIEHTKa;

Tepek Ospra ImTBaHiBHA — 3aBiTyBadka kadenpu ¢izionorii Ta ekonorii
pocyiiH JIbBIBCHKOT0 HalliOHAJIBLHOTO YHIBEpCUTETY iMeHi [Bana ®PpaHka, JOKTOpKa
GioJoriuHMX HAYK, IpodecopKa.




Peuensii-BiAryku 30BHilIHIX cTeiiKkxo/aepiB

Nmutpyk K. B. — 3acTynHuK aupekTopa 3 HayKoBOi poOOTH IHCTUTYTY Oiosorii
xrituad HAH Ykpainu, nokr. 6io1. Hayk, CT. H. CIL.

Ocranis JI. JI. —3aBixyBau naGopatopii MoneKyaspHoi 6iom0rii Ta KIiHI4HOL 6ioximil
[nctutyTy 61omorii TBapud HAAH Ykpainu, 10KT. C.-T. HayK, CTapUIUi HayKOBUH
CHIBPOOITHUK;

®dadyuna P. B. — mpodecop kadeapu 6iodisuxu JIbBiBCHKOr0 HAL[IOHAIBHOIO
MeIMYHOTO YHiBepcuTeTy iMeHi Jlanuia ['anumpkoro, IOKT. 61071, HayK;

Kotisiposa A.-M. B. — ct. 1. cm. Iacturyty disionorii im. O. O. boromosnbus HAH
Ykpaiau, kaHz. 010J1. HayK;

Bymxak B.B. — mouedt kadempu OOTaHiKM, JiCOBOrO 1 CaJ0BO-NAPKOBOIO
rocriogapcTBa  UepHiBeIbKOro  HalioHanbHOro yHiBepcurery —imeni  FOpis
QdepKOBUYA, KaHI. 0610J1. HAYK, JOLEHT.




L. Tpogine oeBiTHbLO-NAYKOBOT IPOrpamu 3i cneniagabnocti 091 Biosoris

T1oBHA HABA BULLOTO
HABYAIBLHOTO 3aKJIALY
TA CTPYRTYPHOTO
nuposuay

I- S3aranasua i|l(|mpM:1uisl

| JIusisebkuit nanionanbimii ynisepcutet iMeni IBana ®panka

bionoriunuii gpaxynbrer

| Crynins BHILOT 0CBITH
TAa Ha3Ba KBadidikamii
MOBOI0 OPHIIHATY

noxtop ¢imocodhit

noktop (inocodii 3 Gionorii

Odiuiiina Hazsa
OCBITHHO-HAYKOBOT
nporpamu

OcBiTHBO-HayKoBa nporpama «biomoris»

Tun nunnomy Ta oGesr
OCBITHHO-HAYKOBOI
npOrpaMu

JlurioM fokTopa dinocodii, opunnanuii, 43 kpeauru EKTC,
TEepMiH HaBYaHHs 4 POKH

HasiBHicTh akpeauTamii

Iuka/piBeHb HPK VYkpainu — 8 piBeHb
FQ EHEA — third cycle, EQF LLL — level 8
IlepexymoBH HasiBHICTH OCBITHBOT'O CTYIIEHS MaricTpa (OCBITHbO-

KBaJIipiKaliifHoro piBHS crewLianicra)

MoBa(u) BUKJaJaHHA

VkpaiHchKa, aHTIiicbka (YacTKOBO)

Tepmin ail 0cBITHBOI
nporpamMu

5 pokiB (10 HACTYITHOTO IJIAaHOBOTO OHOBIIEHHS, HE
IIEPEBUIIYIOYH TIEPIOTy aKpeAUTallii)

InTepHeT-aapeca
MOCTIHHOIO
pPO3MiLIEeHHS OMUCY
OCBITHBOI POrpaMu

bioweb.lnu.edu.ua

2-MeTa OCBITHBOI NPOrpamMH

MeTo0 OCBITHBO-HAyKOBOI IIPOTPaMH MiIrOTOBKU JJOKTOpa Ginocodii 3a crieniaibHiCTIO
«BioJorisi» € PO3BUTOK 3araibHUX i (JaXOBUX KOMIIETEHTHOCTEH ISl 3a0€3IeYeHHs
MiIrOTOBKH KOHKYPEHTOCIIPOMOXKHHX KapiB BUIIOI KBami(ikamii 115 31iHCHEHHS

CaMOCTIHHOT HAYKOBO -

MOCIITHOT TA IHHOBALIHOI JisTBHOCTI, aHAIITUYHOI pOOOTH,

opraHizalii HayKOBUX AOCIIKEHb Ta HAyKOBO-IIEarori4Hol AisIbHOCTI 3
KOHIENTYaIbHUMH Ta METO/I0JIOTIYHMMY 3HAHHSMH B Taly3i 6i0yIorii Ta CyMIXXHUX HayK.

3- XapaKTepHCTHKA OCBITHBOI IpOrpamMu

IlIpeamerHa 06J1acTh
(rayry3pb 3HaHb,
creuiaJbHiCTh,
cneniamizanis

(32 HasiBHOCTI))

["any3p 3Hanb 09 bionoris

Creniansnicts 091 bionoris (cnemianizanist «biodizuka,
Bioximist, boranika, I'enernka, 3o0oris, Mikpobiooris,
diziosorist TIOAMHHU 1 TBapuH, Pi310JI0T1sT POCITHHY)

Opienraiist 0CBiTHLOT
nporpamMu

OcBITHBO-HAyKOBa

OcuHopHuit pokyc
OCBITHBLOT IPOrpaMu Ta
coeniasizanii

[Tornubnena ocBita B ramysi Giosnorii crnpsmoBaHa Ha
MMiJIFOTOBKY  BHCOKOKBaJi(DiKOBaHUX daxiBuiB,  3JaTHUX




BUPiIYBaTH (PyHjaMenTaIbLHi Ta IPUKIIaani npobieMu cydacHol
01010111, TIPOBOJIUTH  HAYKOBI  JIOCIIJKEHHS, 4Kl BUMAaramwTh
NIMOOKHX TEOPETUUHUX 3HAHB, TBOPYOr0 MUCIICHHS, IPAKTUYHMX
1 oprasizaliiiHux HaBMYOK, Ta BHUKJIAJaTH OI0JIOTIUHI 1 CYMIKHI
JMCLHITIIHK Y 3aKJ1a/1aX BUIIOT OCBITH.

[porpama opieHToBaHa Ha MiAroToBKY (axiBIiB I3 TAKMX

HanpsMkiB Giosorii, sk 6iodiznka, 6ioxiMmis, OoTaHiKa, FreHeTHKa,
300110115, Mikpobiosoris, (iziosoris  JIOJMHM 1 TBapuH,
izionoris  pociMH, OXOIUIIOIYM HAyKOBO-JOCIiIHI  poOOTH
QyHIAMEHTAIBHOIO  Ta  NPUKIAJHOIO  XapakTepy, IO
BHKOPHCTOBYIOTh  iHHOBAIiiHI MiAXOAM TIPH  JOCHIKEHHI
GiOJIOriYHMX CHCTEM Ha pi3HMX piBHSX iX opraHizalii.
Kmouosi cioBa: 6Oiosoris, 6iodisuka, Oioximiss, ©oTaHiKa,
FeHeTHKa, 300J10Tis, Mikpobiosoris, (i3iooris JH0UHH 1 TBAPUH,
dizionoris  pOCAMH, MOHITOPHHI,  OloJOriYHI  CHCTeMH,
IHHOBALIH1 TEXHOJIOT1T

OcobauBoCTI MporpamMu

[IupoKUii CIIEKTp AUCLMUILIIH BUIBHOIO BHOODY 3/100yBayiB
nokropa ¢ginocodii; cepe 060B’I3KOBHUX CKJIAJOBUX OCBITHBO-
HAyKOBOI IIPOTrpaMu: IHTEHCHBHE BUBUEHHSI aHTJIIACBKOI MOBH Ta
y4acTh Y HAYKOBUX ceMiHapax Ta KOH(QEepeHLIsX; CIPUIHHSA B
aKaJieMiuHii MOOITBHOCTI B paMKaX HayKOBUX CTHIIEH/IH
DAAD, OAD, Bumerpazacskoro hoHy TOLIO.

4 — IlpuaaTHicTh BUMIYCKHHKIB 10 paleB/JIalITYyBaHHSA Ta
MOJAJILIIOIr0 HABYAHHA

IIpuaatHicTs 10
npaneB/JamTy BaHHS

[ojpansme napyanus

Cdepa mparneBnamTyBaHHs — YCTAaHOBHU Ta 3aKJalH,
miamopsiAKoBaHi MiHICTepCTBY OCBITH 1 HAyKH Y KpaiHH, 1HIITUM
opraHam IeHTpaJIbHOI BUKOHABYO1 BJIali, HAYKOBO-OCIIHI
iHcTUTYTH Ta ycTaHOBU HAH Ykpainu Ta IHIIKX ralry3eBUX
akazieMiit Hayk, 00exT [13® Ykpainu, niqnpuemcraa Ta
yCTaHOBH 010JIOTIYHOT0, MEIAYHOTO, €KOJIOT1YHOTO,
010TeXHOJOTIYHOTO MPOdiIF0 Pi3HOI (OPMH BIIACHOCTI Ta
M1 ATOPSIAKYBaHHS.
Buau exonomivnoi misteHoCTi (32 KBE/] 009:2010):
M. I'lpodpeciiina, HaykoBa Ta TeXHIUHA AISUTBHICTD
72.1. JlocaipkeHHs ¥ eKCrIepUMeHTaNIbHI pO3POOKH Yy
chepl NPUPOJHUYMX 1 TEXHIYHUX HAYK
P. OcBira
85.4. Buia ocBita
[IpanesnamryBanus JIK 003:2010
2211.1 Hayxosi criiBpo0iTHUKH (Giosorisi, GoTaHika, 300J10Tis Ta
1H.)
2212.1 Hayxosi cniiBpobiTHukn (OioxiMmisi, rigpo6ionoris,
MOJIeKyJispHa 610J10ris, TOKCHKOJIOTist, (pi310J10Tisl POCIHH)
2359.1 Inwi nayxoBi CriiBpOOITHUKK B I'ajly3i HABYAHHS
2310 Buiuiaziaui 3aKiia/iis BUILLOT OCBiTH

[TpojoBacenst 0CBITH Ta 3100y TTs HAYKOBOTO CTYIIEHHS JOKTOPA




Buriaaannn ra

HapuUaHus
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§ = Bukaajanust ta owimoopauust
OCBITHLO-HAYKOBA  IIporpaMa nepeabadae  3jIACHEHH
CTYACHTOUCHTPOBOIO HaBYaHHs, 110 € MpooIIEMHO-
OPICHTOBAHMM, Ta HABUAHHS depe3 NPaKTHYHY IMiJArOTOBKY, SKI
OasyloThest  TepejyciM  Ha  iHJMBIAYaTbHOMY MaciTabHOMY
NOCTIIHMIBKOMY — TTPOEKTI, SIKUM  peTesibHO  KOHTPOJTHOETHCH
BUCOKOKBANI(DIKOBAHUMH  HAyKOBISIMM 1 BUKJIA/[a4aMH.
OTpUMAaHHA BMiHb Ta HABMYOK 3JifiCHEHHS I€JarorigHoi
NUSUIBHOCTI Y BHILIH LIKOJI.

Buknananss Ta HaBUaHHs riepegdadae 3acTocy BaHHs METO/IiB
Cy4acHHMX OCBITHIX TexHOJIOri (30Kpema, IHTEepaKTHBHHX,
KPHTHYHOTO MMCIEHHS, MPOEKTHUX, NpPOOIEMHOro HaBYaHHI,
KelciB TOINO), 10 3a0e3MedyroTh OCOOMCTICHO 30PIEHTOBAHHMMIA
MiAXiZ i PO3BUTOK MHCJIEHHS TPH OBOJOAIHHI 3/00yBaYamu
PI3HOPIBHEBUMU KOMIIETEHTHOCTSIMH; Oprasizauiro
MPOAYKTHBHOI ~B3aeMoJii 3 HAyKOBHMH KEpIBHUKaMH Ta
HAYKOBO-IIEMAaroriyHMMK  [pPalliBHUKAMH, 3aly4eHUMH IO
BIIPOBA/DKEHHSI ~ OCBITHBOTO  IpOIEeCy,  3allydeHHs [0
KOHCYJbTYBaHHs 37100yBauiB Bigjomux ¢axiBLUiB y Traysi
HAaYKOBHUX JOCIiKeHb; iHpopMaLiifHy MATPUMKY LIOAO0 Y4YacTi
3100yBaviB y KOHKypcax HayKOBHX IPOEKTIB Ta Ha OJEpIKaHHSI
HAayKOBMX CTHIIEHiH, NpeMiil, rpaHTiB; HaJaHHSI MOXXIJIMBOCTI
Ge3nocepeIHbol y4acTi y BUKOHAHHI HAyKOBO-JOCIIIHHX TEM 1
IIPOEKTIB.

OuiHOBaHHA

OuiHroBaHHA HaBYAJIBHUX HOCSATHEHBb 3100yBadiB 3M1HCHIOETHCS
3a cucremoro €KTC (100-6anpHa Inkama) Ta HAiOHAIBHOKO
IIKAJIO0 OLiHIOBaHHS. [[OTOYHMIA KOHTPOJIb — YCHE Ta IIMCbMOBE
OIMTYBaHHSA, KOHTPOJIBHI poOOTH, 3axUCT IHAUBIAYaITBHHX
3apiaHb. IliICyMKOBUI KOHTPOJb — ICHUTH Ta 3aliKd 3
ypaxyBaHHSIM HaKOIMHMYEHUX OalliB IOTOYHOIO KOHTPOJIO.
Jlep>kaBHa —arecralis — MIyONmiuHMA 3axucT auceprauii y
crieniaaizoBaHiii BueHi panui.

6— IIporpamHi KOMIETEHTHOCTI

InTerpaibHa
KOMIIETEHTHICTh

3/aTHICTE PO3B’sI3yBaTH KOMIUIEKCHI 3aBJaHHs B raiysi 01osorii
y MpOoLECi MPOBEACHHS TOCIITHUIBKO-1HHOBALIHHOI AISTIBHOCTI,
mo nepeadavyae rIHOOKe IEPEOCMUCIICHHS HassBHUX Ta
CTBOPEHHS HOBUX LiNiCHUX 3HAHb, OBOJIOIIHHS METOOJIOTIE0
HAyKOBOI Ta HAYKOBO-IIe1aroriyHoi isIbHOCTI, TPOBEICHHS
CaMOCTIMHOIO HayKOBOI'O JJOCIIPKEHHS, Pe3yIbTaTH SKOro
MarOTh HAYKOBY HOBHM3HY, TEOPETUYHE Ta MPAKTUUHE 3HAYECHHS 1
IHTErpyIOThCs y CBITOBMI HAYKOBUH MPOCTIp Yepe3 HAyKOBI
ny0JriKari.

Jarannui
komuerenrnocri (3K)

3K 1 3nanunsg Ta po3yMiHHS NpeaMeTHOI 00JacTi Ta po3yMiHHS
1npoQeciiHoT AisILHOCTI;

3K 2 3parnicts 10 KOMyHiKawii y npodeciiiniii pismprocti, y T.4u.




HA MDKHAPOIHOMY PiBHi, CITiIKyBaHHs, TTpe3eHTalis pe3ysbTaTiB
BIIACHOT'O HAYKOBOIO JOCHI/DKEHHS YKpalHChKOIO Ta 1HO3EMHOIO
MOBOIO;

3K 3 3naruicts BukonyBatH npodeciifni (yHKuIi i TPOBOMMTH
JIOCTIDKEH S Ha BiNOBiIHOMY piBHi y raiy3i OlonoridHux HayK
1 Ha MEeXI1 MpeJIMeTHUX raity3eu;

3K 4 3parmicts remepyBatd HOBi ijel  (KpeaTHBHICTB),
NPOBOAMTH  HAYKOBI  JOCIIDKEHHS Ha  BIANOBIIHOMY
(KOHKYPEHTHOMY) piBHI, KPUTHYHMIA aHai3, OlliHKA 1 CHHTE3
HOBHX Ta KOMIUIEKCHHX 171€H;

3K 5 3nartHicTs A0 NPMAHATTS pilleHb y CKIaHMX i
HerependauyBaHMX yMOBax, 10 MOTpedye 3aCTOCYyBaHHs HOBHX
MiXO/1B Ta IPOTHO3YBAHHS,

3K 6 3maTHiCTh 10 abCTPaKTHOTO MHCIICHHs, aHasli3y 1 CHHTe3y
indopmanii sk B ramysi Giomorii, Tak i Ha Mexi NPEIMETHHX
ranyseu;

3K 7. 3maTHiCT KOPHMCTYBAaTHCS Cy4aCHHUMH iH(pOpMaliiHUMH
TEeXHOJNOTISMM Ta aHamisyBaTH iHdopMmauifo sK B ranysi
6i0TOriYHUX OUCIMILTIH, TaK i HA MeXi IPeIMETHUX Tajly3e.

daxosl
KOMITETEHTHOCTI
coeuianbHocTi (PK)

®K 1 3paTHicTs MIaHyBaTH Ta OpPraHi30BYyBaTH CBOIO
npodeciiHy HisIbHOCTb, KPUTUYHO MHCIHUTH, I€HEPYBaTH HOBI
OpHUTiHAJIBHI TIOTE3H;

®K 2 31aTHICTH NPOBOAUTH HAYKOBI JAOCITIKEHHS B Traysi
Giosorii, 3xmidicmroBatd  ix  iHQOpMalilHEe,  METOAWYHE,
MaTepianbHe 3a0e3ledeHHs, IHTEpPHPeTYBaTH MOaHi i pOOHTH
BMCHOBKH, TOTYBaTH pe3ylbTaTH HAyKOBHUX PpOOIT  JIO
OTIPMIIIOIHEHHS, Ta BIPOBAUKEHHs pe3yJlbTaTiB y MPaKTHKY,
JOCSAraTH HAyKOBHMX pe3yJbTaTiB, sIKi CTBOPIOIOTH HOBI 3HAHHSA Y
Giojorii Ta CyMiXHMX HayK i MOXKyTb OyTH omyOniKoBaHi y
HayKOBHX BUIAHHAX 3 010JI0Tii Ta CyMIXKHUX rajy3en;

@K 3 3paTHICTE caMOCTINHO (HhOpMYJTIOBATH HAyKOBY IMpodieMy,
BOJIOJITH METOJAMH CIIOCTEPEKEHHs Ta [OCIIIKEHHS, OIHCY,
300py, imeHTUdIKAali], knacudikamii, KYJIbTUBYBaHHS
0i0JIOTIYHUX 00’ EKTIB, TOIIIO;

@K 4 31aTHICTH BUKOPUCTOBYBATH 3HAHHS W IIPAKTUYHI HABUYKH
B rajysi Gi0JOriYHUX HayK Ta HA MEXI NPEAMETHHX raiy3ei s
BUKOHAHHS NpodeciiHUX 3aBHaHb, y T.4. JUISL JIOCHIIKEHHS
pi3HUX pIBHIB OpraHi3amil )KMBMX OpraHi3MiB, O10JIOTTYHUX SIBHI
i mpouecis,;

®K 5 3paTHICTE [0 KPUTHUHOIO OCMHCIIEHHS OTPUMAHMX
pe3ybTaTiB, IIPUHHATTS PIlIEHbh N'€HEPYBAHHIO aJlbTEPHATHBHUX
crTpareriii BUpilIEHHs NpoOieMH Ul pO3B'sS3aHHs aKTyallbHUX
npobsieM 3 6ioJorii;

@®K 6 3parHiCTh 10 apryMEHTOBAHOIO BEIECHHS JIMCKYCIl Ta
CIIJIKYBAHHS B rajy3i OI0JIONYHMX HAyK i HA MeXI NpeMeTHUX
rajy3sei, BiJlbHE CIIUIKYBAHHSI 3 NMMTaHb, IO CTOCYIOTHCS CepH




HAYKOBHX Ta CKCIECPTHHX 3Hanbp 3 KOJNEraMM, HIMPOKOKO
HAYKOBOIO CIIILHOTOIO;

®K 7 3natHictb  yCcHO 1 MHUCBMOBO  TIPE3€HTYBaTH Ta
00roBOPIOBATH  pe3ylbTaTH HAYKOBMX  JOCHiKeHb Ta/abo
IHHOBAL[IMHNUX ~ po3po0OK  yKPATHCBKOIO — Ta  aHIJIHCHKOIO
(IHO3eMHOIO) MOBaMH, PO3yMiTH aHTJIOMOBHI HAyKOBI TEKCTH 3a
HATPSIMOM J0CJHIJKEHb;

®K 8 3parHicTs 3acTocoByBaTM CydacHi iHpopMauiiHi
TeXHONOTIi, 0a3M JaHMX Ta iHINI eJIEKTPOHHI pecypcH,
crenjanizoBade nporpaMHe 3abe3ledeHHs y HAyKOBid Ta
HaBYaJIbHIN AISJIBHOCTI,

®K 9 3naTHICTH 10 IHHOBALIWHOCTI, CAMOCTIMHOCTI, akageMI4HOl
Ta mnpodeciiHoi 100pOYECHOCTI, PO3BUTKY HOBHX 1Ied Y
KOHTEKCTI MpodeciiiHoi Ta HayKOBOI JisNIBHOCTI 3 ypaxyBaHHIM
HOBITHIX JIOCSATHEHb HAYKH,

O®K 10 3maTHICTh 3aCTOCOBYBaTH 3HAHHS Ta MPOBOJIUTH 3aHATTS
Yy KOHTEKCTi HayKOBO-IT€AaroriuHol AisIbHOCTI;

OK 11

JlomaTKoBO JJIs BiAMOBIIHOI clieriantizarii

- 3IaTHICTH JOCTIDKYBATH Ta MOJENIOBAaTH (i3UKO-XIMIUHI
MeXaHI3MHU (YHKI[IOHyBaHHsS O10JIOTIYHMX CHUCTEM Ta BIUIMB Ha
HHUX 30BHILIHIX 1 BHYTPIIIHIX YAHHHUKIB CEpeJOBHUILIA;

- 3IaTHICTh BUKOPUCTOBYBATH 3HAHHS W MPAKTUYHI HAaBUYKHA B
ranysi 610XIMil Ta Ha MeX1 MPEeAMETHUX Tally3ed 151 BUKOHAHHS
npodeciiHuX 3aBAaHb, y T.4. JUISI JTOCHIJDKEHHS PI3HUX pIBHIB
oprasi3zarii )XHBUX OpraHiaMiB, OI10JIOIYHUX SBUIL 1 POLECIB Y
HOpPMI Ta 3a MaToJIoTii;

- 3paTHICTP 70  OIIHKK  CTYKTYpPHOTO,  (IOPUCTHKO-
TAaKCOHOMIYHOTO 1 CHHTaKCOHOMIYHOTO (IiTOpI3HOMAaHITS B
KOHTEKCTI  30epexxeHHS  OIOJOTIYHOTO  PI3HOMAHITTA  Ta
3’sICYBaHHSI IIUISX1B OTO €BOJIOLIIT;

- 3paTHicTh  3IIHCHIOBATM  KOMIUIEKCHI  OpHUTIHAJIBHI
JOCITIIDKEHHS, OCATaTH HAYKOBUX PE3yJbTATIB, SIKI CTBOPIOIOTH
HOBI 3HAaHHS y TeHeTHi Ta  JOTHYHHUX OO0  Hel
MDKIUCIUILTIHAPHUX HANPSIMaXx;

- 3[1aTHICTB 10 BUpPILIEHHS! pyHIAMEHTABHUAX MTPOOJIEM 300J10T11
B KOHTEKCTI  30epeeHHs  OiONOTiYHOrO  PI3HOMAHITTH,
3aCTOCYBaHHsI CYYaCHMX METOAMYHUX IIAXOMIB Y BHBYEHHI
po0OJIeM 300J10T11, IXHbOI CUCTEeMHOCTI,;

- 37aTHICTh MPOBOJAMTH KOMIUIEKCHI OPHIIHANBHI JOCHiKEeHHS
M1Kp00praH13M1B OTPUMYBAaTH  HAyKOBI  pe3ylbTaTH, SKi
CTBOPIOIOTH HOBI 3HAHHA Y MIKpoOiosorii Ta JOTHMYHMX N0 Hel
MDKIMCLMITTIHAPHUAX HarpsiMax;

- 3paTHiCTh JOCHIJUKYBaTH NpoOIeMH y ramy3i KIiTHHHOL
(piziosiorii Ta Gl0EHEPreTHKHU 3a Pi3HUX (PYHKIIOHATBHUX CTAHIB
oprati3Mmy JIIOJIMHH 1 TBApHH,




- 3jarHicTs ananizyBaTH npoiecH peryisiii pocry i ajiarrran;i
POCIIHH HA Pi3HUX PIBHIX 3 ypaxyBaHHSIM €TalliB OHTOreHesy 3a
yuacTio (pi3ioNoriuHo AKTUBHUX pEYOBHMH, OILIHIOBATH BIUIVB
eKONOriuHNX  akTopi  joBKiIS  HA  (izionoro-6ioximiuHi
MOKA3HUKH POCIIMH, BUSBJISTH crieldpiyHl MapKepu CTpecy Ha
IO LIMX YMHHHUKIB 3 METOI0 YCYHEHHsI IXHbOIO HEraTMBHOIO
BIUTUBY.

7— IlporpaMui pe3yabTaTH HABYAHHS

[TPH-1. 3uarti 3arambHOHAyKOBi (imocodchbki KoHUeNUil Ta
OCHOBHI KOHIeMIi, Teopii i cTpykTypy O0ioJOriyHOl HayKH,
3arajibHi NPUHLMIOM Ta MeTogu OioNoriYHux HaykK Ta
METOI0JIOT1IO;

[TPH-2 3naru cy4yacHI METOAH NPOBEIEHHS HAyKOBO-JIOCIITHUX
pobiT, opramizaiii Ta IUIaHYBaHHsS €KCIIEPUMEHTY, NPAaKTHK
OTNPUITIOIHEHHSI HAYKOBUX PE3yJIBTATIB;

[IPH-3 BMiTH IU1aHyBaTH 1 BHKOHYBATH €KCIIePHMEHTAIIbHI
Ta/ab0o TEOPeTHYHI NOCiKeHHS 3 010JI0Tii Ta CyMIKHHX HayK

3 BUKOPHCTaHHSAM Cy4YacHOTO i{HCTpYMEHTapiro, KpUTHIHO
aHAN3yBaTH pe3yJbTaTH BIACHUX JOCIIDKEHb 1 pe3ylbTaTH
{HIIUX JIOCHIJIHMKIB Yy KOHTEKCTI BCHOIO KOMINIEKCY CY4YaCHHUX
3HaHb 1010 JOCIIKYBaHOI IpoOIeMHU;

[IPH-4 BMiTH BHKOpPHMCTOBYBaTH CydacHi Meroau Ta (axoBi
HABUYKM JJIs BUpilIeHHs OiONOTIYHUX 3aBJaHb Ta NpoOiIeM B
HayKOBO-JIOCIi/IHI# Ta iHHOBalLliHUX cepax;

[IPH-5 3maru 1 aHaT3yBaTH NPHHLUIN  CTPYKTYpHO-
(yHKIiOHANBEHOT OpraHizanil, MeXaHi3MH PeryJslii Ta afanTamii
OpraHi3MiB.

[IPH-6 Bwmitu QopmyaoBaTH 1 IepeBipsaTH  TiNOTE3H,
BUKOPHCTOBYBATH JUISL OOIPYHTYBAHHS BHCHOBKIB HAJEXHI
JI0Ka3U, 30KpeMa, pe3yJbTaTH aHalli3y JITepPaTypHUX JDKepel,
eKCIIEPUMEHTAIBHUX JOCIHIKeHb (OIHMTYBaHb, CIOCTEPEXKEHB,
eKCIIEPUMEHTY) Ta MOJEIOBaHHSI,

[1PH-7 BMiTH BecTH JIUCKYCIil, BIIBHO CIIJIKYBAaTHUCS 3 IHUTaHb,
0 CTOCYIOTBhCS C(epH HAayKOBHX Ta EKCIEPTHHX 3HaHb 3
KOJIEraMH, HIMPOKOIO HAYKOBOIO CITIIBHOTOIO;

[IPH-8 Bwmitu BUIBHO TMpe3eHTyBaTH Ta OOTOBOPIOBATH
pesysibTaTH  JIOCIIJPKeHb, HAayKoBi Ta TPUKJIAAHI TpoOneMu
Giostorii  lepiKaBHOIO Ta 1HO3EMHOIO MOBaMH, KBaJll(PIKOBAHO
BiloOpaykaTh pe3ysbTaTh JIOCHIPKeHb Y HAyKOBUX MyOuiKauisx B
HayKOBUX BUJIAHHSIX,

[TPH-9 BMiTH 3acTOCOBYBATH Cy4YacHi iHCTPYMEHTH i TEXHOJOT
nomyky, o0Opobsienns Ta ananisy indopmanii, 30KpeMma,
CTATHCTUUHI METOJIM aHallizy JIaHUX BeJHMKoro obcsry Tta/abo
cksiajHol  CTPYKTYpHW,  crienianizopani  06asu  jaHuX T4




[IPH-10 Bwmiti xomruiekcHO BHpillyBaTH 3aBJaHHA IIOJAO
BIPOBA/DKEHHSA  OioJloriyHuX po3pobOK Ta BHUKOPHUCTOBYBATH
iHHOBaNiiHI MiAXOMM JUIs pO3B’A3aHHs KOHKPETHHX 010JI0TTIHIX
3aBlaHb.

[IPH-11 BoJoiTH METOAMKOI0, MEeTOJOJOTIE€I0 OpraHizailii
OCBITHBOT'O TIpOlleCy Ta 3J1MCIOHIOBATH HayKOBO-TIEJaroriyty
NISJIBHICTE;

[1PH-12 mns BiamosiaHOI crienianizanil

BMIiTH BHKOPHUCTOBYBaTM 3HaHHs B raiy3i Oiodisuku Ta
6i0iH(GOPMATHKE B HAyKOBHX [OCJI/UKEHHSX IIPHM PO3B’sA3aHHI
CKJIQIHMX BUPOOHUYUX 3aB/IaHb;

3HaTH 0COOJIMBOCTI PO3BUTKY Cy4acHOl 6ioximii,
MEeTOMONMOTIYHMIA 1 METOAWYHWH IHCTPYMEHTapld IpOBeIeHHS
HAYKOBMX JOCIIKeHb 3 010X1MIi;

BMiTH OILIHIOBaTH CTYKTypHE, (IOPUCTHKO-TAKCOHOMIUHE,
CHHTaKCOHOMi4He (iTOpi3HOMAHITS Ta IUIIXU HOro eBoJIIowil;
BMITH IpPOBOJMTM €KCIIEpUMEHTAIbHI Ta/ab0 TEeOpEeTHYHI
JOCITI/KeHHsI 3 TeHEeTHMKHM Ta JOTHYHHX MDKIUCIUILIIHAPHUX
HApAMiB 3 BUKOPMCTAHHAM Cy4acHOTO iHCTPYMEHTapilo
FE€HEeTHKHU Ta F€HOMIKH,

Bmiti BupilnyBatd (yHIaMEHTalbHI MPOOJIEMH 300I0Tii B
KOHTEKCTI 30eperkeHHst 6100TiHHOT0 PI3HOMAHITTS,;

BMiti mpoBoauTH (GyHIaMEHTaIbHI 1 MPUKIAJHI JOCIIKEHHS
BIIACTUBOCTEH MIKpPOOPraHi3MiB 3a pI3HUX yMOB, BHIAUIATH Ta
ineHTMdikyBaTH IX JUISi OTpPUMaHHS HOBHUX 3HaHb Ta/abo
3JIiIHCHeHHs iHHOBALIIH.

BwMiTu BupinryBaty mpoGiemMu y raiy3i KIiTuHHOI (isionorii Ta
OloeHepreTHKH 3a pi3HUX (YHKIIOHAIBHUX CTaHIB OpPraHi3My
JIOJTUHU 1 TBAPUH;

BMiTy aHaizyBaTH MpOIECH peryJIsnil pocTy 1 afanTallii pocIuH
Ha Pi3HUX PIBHAX 3 YpaxyBaHHSAM €TalllB OHTOI'€HE3Y 3a y4acTIo
¢iziosoriyHo  aKTMBHUX  PEYOBHH,  OLIHIOBATH  BIUIMB
eKOJIOTIYHMX (AaKTOpiB JOBKUIIS Ha  (i310J10ro-610XiMivHI
NOKAa3HWUKH POCIIMH, BUSBISATH CHElM(IUHI MapKepH CTpecy Ha
JiI0 [MX YUHHUKIB 3 METOK YCYHEHHs IXHBOI'O HEraTHBHOIO
BILJIUBY.

8- PecypcHe 3a0e3neuenHsi peaaizauii nporpamu

Kajpose 3a0e3neveHHst

Jlo peanizauii nporpamMM 3ajydeHUd HayKOBO-IeJaroriuHi
NpaliBHUKH, Kl BOJOJIIOTH METOOJOTIEI HAYKOBOI JIISUIBHOCTI,
3HAYHHM JIOCBIZIOM NPOBEJCHHS BIACHUX HAYKOBHX JOCIIDKEHB,
HayKOBO-IE/IarorivHoi Ta YHpaBIHCBKOT AisyibHocTi y 3BO,
MaloTh CTYTiHb JOKTOpa abo KaHIuJaTa HayK, BYEHE 3BAHHS
npohecopa M JIOLEHTA, MEPIOJUYHO MPOXOALTH IiBHUILEHHS
kBasti(pikanii y npo(hUIbHUX HAyKOBHMX ycraHosax, 3BO Ykpaiuu

Ta iHIMX Jepikas, (axiBui-npaktuku. Iligroroska 3mo0yBauiB




cTynenus pokropa dinocodii 3a cremianbHicTIO «biomorisy
Oasyerbesi Ha BHCOKOKBaJi(pikOBAaHOMY HayKOBO-IIEIAroriyHoMy
MOTEHIl AN, SKUil cKiIagaloTh 6 JOKTOpIB HayK, npodecopu, 21
nouent. Cucrema 11060py KajapiB 34iHCHIOETBCA Ha KOHKYDPCHIH
OCHOBI.

| MaTepiaJibHO-TeXHIMHE

3a0e31eyeHust

V HaBuaaLHOMY Tpoleci 3100yBauiB cTyreHs Jokropa dinocodii
Ha 6l0JOTIYHOrO (aKyabTeTy BMKOPHUCTOBYIOTHCS IPUMIILIEHHS
KopnyciB 3a azgpecoro M. JIbBiB, Bys. I'pymieBcekoro, 4 Ta
CakcaraHchbkoro, | 3araigpHOIO IUIOLIelo 64486 KB. M. Ta IHIII
NPUMILICHHS YHIBEPCUTETY.

Ingopmauiiine Ta
HABYAJbHO-METOHYHE
3a0e3MmeYeHH

Caiitn JIbBIBCHKOrO HaiOHAIBHOTO YHIBepCcHTETY iMeHi IBaHa
dpanka Ta 6i0J0TiYHOr0 GaKyIbTeTy MICTATH iH(GOPMALIO PO
OCBITHIO NIpOrpamy, HaBualbHy, HAYKOBY 1 BUXOBHY JisIIBHICTE,
CTPYKTYPHI MiIpO3/1i/H, paBuiia pUiHoMy, KOHTAKTH, OCBITHI
pecypcu (MaTepiaiy HaB4albHO-METOAMIHOTO 3a0e3IeUeHHS,
IpOrpaMu, CUIabyCcH JUCIMILTIH i TpakTHK.). HasBHUI BinbHUH
JOCTYI 10 Mepexi InrepHeT, GOHIIB HayKOBOI O10/110TEKH,
6ibiotex kadenp. HapuanpaMii nipoliec 3a0e3neYeHnii Cy4acHUM
HaBYaJIbHO-METOJIMYHUM 3a0e3IeUeHHSIM.

9- AxkaaeMiuHa MOOIJIBLHICTDH

HaunionanpHa
KpeJIUTHA MOOIIbHICTH

KopoTkoTpuBaii 0OMiHH Ta CTa)KyBaHHS, CIIIIbHI HAyKOBI
JOCIIJDKEHHS B paMKax yroJ Impo CIIIparo

MizkHapoaHAa KpeAHuTHA
MOOLILHICTD

KopoTtkoTtpusaii ta cemecTpoBi oominu 3 [lomopceKkoro
akanemiero B Ciynicbky (IToseiua) (yroga six 03.06.2015 p.), B
pamMKax HaykoBHX cTUNeHain DAAD, OAD, Buierpaacskoro
hoHTy, TOLIO.

Hag4yaHHs iHO3eMHHX
3100yBaviB BHILOL
OCBITH

3a yMOBH BOJIOJIIHHSI YKPaTHCHKOIO MOBOIO HA 3aralbHUX
nizcrasax, 3rigHo "Ipasun npuiiomy 1o JIbBIBCbKOTO

HAIllOHAJILHOTO YHiBepcUTeTy iMeHi IBana ®Ppanka"




2. Mlepenik KOMIOHEHT OCBITHLO-HAYKOBOT HPOrPamMu Ta 1X JorivHa
NOCATOBHICTL
2.1 Hepeanik komnonent OHITL

Kinvricmb

Koo Wo | Koxtnonenmu oceimnvol npoepamu Dopma
(HABUANBLNT QUCYUNATHU, KYPCOGT npoekmu (pobomiu), Kpeoumia NiOCYMKOGO20
; npakmuku, Kearigixayiina poboma) Konmponio
2 3 4
-~ 0O6os siskosi komnonentn OIT
|  Craadosa I — enubunni suanus 3i cneyiansiocmi
01.01.01. | 1poGnemu cydacnoi Gionorii 3 eK3aMeH
' OK1 -
01.01.02. Hayxkosuii ceminap 4 3aJTiK
| OK2
. Crnaooea 2 — 3a2anbHOHAYKOBI KOMNEMEHMHOCHL
| 01.02.01. dinocodis 4 ex3aMeH
OK 3
| Crnaoosa 3 — yHieepcallbHi HABUYKY
| 01.03.01. [Tearoriyna nmpakTHKa 4 3aJ1iK
 OK 4
01.03.02. [HdopManiiiHi TEXHOJIOrT Ta MporpaMyBaHHs 3 3aITIK
OK 5
Crnadosa 4 — MOBHI KOMNEMEHMHOCME
01.04.01. [HOo3eMHa MOBa 3a ()aXOBUM CHPSIMYBaHHIM 7 ex3aMeH
OK 6
3azanvHuii 06csaz 0008 A3KOBUX KOMHOHEHNIE 23
Buo6ipkosi komnonenTH Ol (cknadosa 1 — enubunni snanna 3i cneyianerocmi)
02.01.01. 1) Biodizuka KIITHHHUX MeMOpaH 3 eK3aMeH
BK1 2) JlaGopaTopHa [iarHOCTHKA y KJiHiIll Ta
€KCIIEpUMEHTI
3) diTopi3ZHOMAHITTA
4) TenetryHa peryJusiiis MeTadboizmy
5) IopiBHsIbHA @aHATOMis TBAPHH
6) MonekynsipHa ¢izionoris
7) Biochemistry and Molecular Biology of
Plants
8) disoreHist IpoKapioT
02.01.02. 1) TpaHCcOPT pe4OBHH Ta 010eJ1eKTPOreHe3 3 eK3aMeH
BK 2 2) OyHKUioHaNbHA GioXiMis
3) Ditoreorpadis
4) MonekymnspHa (ijoreHeTHKa
5) biouenouoris
6) bioenepreTnune 3a0e3neveH s KIITHHHUX
MpOIIECiB
7) CucremHua 6ioJioris pocyivH
8) MeTab01i3M 1IpoKapioT Ta Horo perysiis
02.01.03. 1) MexanizMu MOJM(IKYIOHOTO BILIHBY 3 eK3aMeH
| BK3 (i3MKO-XIMIYHHX YMHHHUKIB
2) bioximisi OKCHIATHBHO-HITPATHBHOTO




crpecy

3) AnBeHTH3ALS TIPUPOAHUX €KOCHCTEM

4) Cucremua Gionoris

5) MbkekocHeTeMHI 3B'S13KH

6) Enextpogizionoris i curnansui cucreMu
KITHH

7) POCAMHHI CUTHANBHI CHCTEMH

8) Monekynsipua Oiostorist Bipycis

Bubiprosi komnonenn OIl (crnaoosa 3 — yi

Ligepcanviti nagu4Kiu)

02.02.01. 1) Ilenarorika BUILOT LIKOJIH 3 3aJIiK
BK4 2) Meroouorisi MiArOTOBKKA HAyKOBOT

nyOnikauii
02.02.02. 1) TTcuxonoris BUIIOT HIKOJTH 3 3aTiK
BKS 2) [TinroToBKa HAYKOBO-1HHOBAIITHOTO

IPOEKTY
02.02.03. 1) [HTenexkTyaspHa BIACHICTB i TpaHcdep 3 3aJiK
BK 6 TEeXHOJIOTIH

2) InHoBanii Ta NiAMPUEMHHUIITBO
3azanvHuii 06ca2 6UOIPKOSUX KOMNOHEHMIB 18
3araabHHI 00cST OCBITHHO-HAYKOBOI MPOrpaMu 43
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1. ®opma aTecTanii 3100yBauiB BUIOT OCBITH

Haykosa ckinanoBa OCBITHBRO-HAayKOBOT MNporpamu repejadavae MpoBeIeHHs
3100yBAYEM  BJIACHOTO HAYKOBOTO JIOC/IDKEHHS MiJi KepiBHULTBOM HAayKOBOIO
KepiBHUKA Ta 0hOPMIIEHHS OTO pe3ynbTaTiB y BUrisiai auceprarnii. Jucepraunis Ha
3100yTTst cTynenst jokropa (hinocodii € caMoCTiiiHUM pO3ropHYTHM JI0CIIKEHHAM,
IO TPOTIOHYE PO3B’SI3aHHS  aKTyallbHOTO HAYKOBO-TIPUKJIQJHOIO 3aBJaHHsA 32
cnewiansuicTio 091 bionoris, pesynbTaTH SIKOTO XapaKTepHU3YIOThCs HayKOBOIO
HOBH3HOI, 1HOBALIMHICTIO Ta MPAKTHYHOIO LIHHICTIO i ONPHIIIOHEH] Y BiJIIOBIAHUX
myOiKaLisx.

Atecranist 3100yBauiB cTymeHs jokrtopa ¢imocodii crerianprocTi 091
bionoris mpoBonuThes y GopMi 3aXUCTy qucepTanii B crellializoBaHii BYeHIH pajl,
VTBOPEHOI I MPOBEIEHHS Pa3oBOr0 3aXUCTY, Ha IIJICTaBl IyOJIYHOIO 3aXUCTY
HAYKOBHMX [OCSTHEHb y (opmi auceprallii Ta 3aBepIIyETHCS BHUAYEI0 TOKYMEHTIB
BCTAHOBJIEHOTO 3pa3Ka IMpo TMPUCYIKEeHHS 1M CTymneHs JAokTopa Qitocodii 3
npucBoeHHsIM KBanidikamii «Jlokrop ¢inocodii 3 6iosorii». CTaH TI'OTOBHOCTI
aucepralii 3700yBada JI0 3aXUCTY BHM3HAUAETHCS HAYKOBMM KepiBHHKOM (abo
KOHCEHCYCHHM pIllIeHHSIM [IBOX KepiBHHKIB). ATecralis 3[iHCHIOETbCS BIAKPUTO i

Ty OJIiYHO.

Bumoru o xBatidikaniiHoi podoTu:
Kpanidikauiina (nucepTauiiina) poboTra 3700yBava € 3aBEpIIEHOO

po3pobKOI0, 110 BifoOpakkae iHTerpalbHy KOMIIETEHTHICTH ii aBropa. Y
kBaJtipikaiiiHii poOOTi MOBUHHI OyTH BUKIaJeHl pe3yabTaTh (QyHIaMEHTAIbHUX
JOCIIi7KeHb, TMPOBEIEHUX 13 3aCTOCYBaHHSIM KOHLEINLIN, TEOpid, IOJNOXEHb Ta
MeTO/iB O10JIONYHUX JOCIIKEHb, CIIPSIMOBAHUX Ha PO3B’S3aHHS KOHKPETHOTO
iHHOBALI THOrO HAYKOBOT'O 3aBJaHHsl, 110 XapaKTepU3y€eThCsl KOMIUIEKCHICTIO Ta

HEeBU3HAYEHICTIO YMOB.

Kpauipikauiiina pobora Mae OyTH repeBipeHa Ha mariar.




4. Marpuus BOBUMOCTE KOMIETCHTHOCTEH 0CBITHIM KOMITOHEHTAM
OCBITHLO-NAYKOBOT IpOrpamMu_ R

OK1 | OK2 [ OK3 [OK4 [ OK5 | OK6 | BK1 | BIC2 | BK3 | BK4 [ BK5 | BK6

IK |+ + + + + + + + ) + |+ |

3K1 | + + ‘Y o+ + +
3K2 + +

3K3 |+ |+ S e
3K4 + +

3K5 + +

3K6 | + + +

3K7 o +

DK - -

I

DK | + - + + + +
2

DK |+ I+ + + +
3

OK |+ + + * o
4

DK | + 3 + + -
5

DK + + - + +
6

OK + +

7

DK + +

8

dK |+ - +

9

DK + + + + +
10

DK |+ + + + + + + + + +

11




S. Matpunst 3a6e3neuennst npoOrpaMHEX pe3yJbTaTiB HABYAHHS
BUNIOBUIHIMH KOMIIOHEHTAMH OCBITHLO-HAYKOBOI IIPOrpaMu

OK1 | OK2 | OK3 | OK4 | OK5 | OK6 | BK1 | BK2 | BK3 | BK4 | BK5 | BK6

[IPH1 |+ + +

ITPH2 + + + +

IIPH3 |+ + + + +

[PH4 |+ |+

I[TPHS |+ + + +

[IPH6 |+ + + + +
[TPH7 + +
[TPHS + +
ITPH9 +

I[TPHIO |+ =+ + +
[TPHI11 +

IIPHI12 + + + +




["anysb 3HaHb
CrnewianbHICTh
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