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IHCTPYKLiA KOpUCTYyBaYam KaTtanory

Kamanoz2 micmume aHomoeaHuli _nepenik _0ucyunaiH, AKi __nNponoHyomoca 018 06paHHA

cmydeHmamu_nepuio2o (6akanaspcbko2o) pieHa suuwjoi oceimu (BO) 32i0HO HAB4AAbHO20 MAAHY HA

HacmynHuli Hae4anbHuUli piK.

1. Kinbkictb i obcar (y kpeantax EKTC) HaBYaNbHUX AUCUMNAIH, AKI MOXe 0bpaTu cTyaeHT (BMbipKoBI
AVCLMUNNIHM) BU3HAYAETbCA HaBYabHUM naaHom, a came ana lll kypcy — 32 kpeautu, IV kypcy — 24
Kpegutu.

- ctyaeHTym Il Kypcy — 3 AaHOro KaTanory o6mpatoTb AUCUUNAIHWU ANA TPETbOro POKY NigroTOBKM.
Ane gna NigBULLEHHA KOHKYPEHTOCNPOMOXKHOCTI NpU NpaLeBaallTyBaHHi Ta NOKpPaLLEHHA PiBHA
NiAroTOBKM A0 BUKOHAHHA AMMNNOMHUX NPOEKTIB Ta pobiT 6akanaspiB peKkomeHA0BaHO 0b6upaTtu
cepTudiKaTHY Nporpamy, 3a HaANPAMOM NePEBAXKHOI AiANbHOCTI Kadegpw, Ae CTyAeHT
HaBYa€TbCA. TpMBanicTb cepTUIKATHOI Nporpamm 2 poku. YacTmHa AUCUMNAIH, WO HaBeaeHi B
AaHomy P-KaTanosi € gUcUMNAiHAMWN OFHI€ET 3 TPbOX CepTUIKATHMX Nporpam. ToMy CTyAeHTam
pPEKOMEHA,0BAHO CNOYATKY PO3rNAHYTU YMHHI cepTUdiKkaTHI nporpamm, obpaTn ogHy 3 HUX, A
noTim obpatu we no 1 AMcumnaiHi Ha KOXHUIN cemecTp 3 AaHOro KaTasory;

- ctyaeHTy Il Kypcy — 06MpatoTb AUCUUNAIHWU ANA YETBEPTOro POKY MiArOTOBKM.

2. Bubip aucumnnin 3 ®d-Katanory ctyaeHtamu nepworo (6akanaspcbkoro) PBO 3pilicHIoeTbcA Ha
NnoyaTKy BECHSAHOro cemectpy (06paHi AUCUMNAIHM BMBYATMMYTbCA Y HACTYMHOMY HaBYa/JibHOMY
pou,).

3. Mpoueaypa BMbOpy HaBYanbHUX aucumniid 3 ®-Katanory ctyaeHTamm nepworo (6akanaBpcbKoro)
PBO peani3yeTbca 4yepes cneujianizoBaHy iHGOPMALiNHY CUCTEMY YHIBEPCUTETY Ta BK/OYAE TaKi
eTanu:

3.1. Nepwa xBuna BubOpy — 3AiNCHEHHA CTyaeHTamu BubOOpPY AUCUMNAIH ANA BUBYEHHA Y
HaCTyNnHOMY HaBYanbHOMY poui. TpuBanicTb etany — He MeHWe TUXHA. ETan KOHTpoOAtoeTbeA
KypaTopamu rpyn 3 MmeTow 3abe3nedyeHHs y4yacTi Bcix 3406yBadiB y npoueaypi Bubopy
ANCLUUNNIH.

3.2. MonepeaHe onpauloBaHHA pe3ynbTaTiB BUbOpy Aucumnnid i3 ®-Katanory, dopmysBaHHS
HaBYa/NbHUX rPYn/MNOTOKIB ANA IX BUBYEHHA Ta KOPEryBaHHA nepeniky AUCUMNAiH BianosigHoro
®-Katanory. ETan BMKOHYETbCA BiAMNOBIAA/NbHOKO 0CO6OIO Big, HaBYaNbHOrO nigpo3ainy —
agMiHicTpaTopoM crneuianizoBaHoi iHdopmaliliHOI cucteMn Ha piBHi  Kadpeapu Ta/abo
¢daKynbTeTy, HaBYa/IbHO-HAYKOBOFO iHCTUTYTY.

3.3. MiaTBepAKeHHA CTyAeHTy WMoro BMBOPY HaB4YanbHUX Aucumnnid i3 ®-Katanory abo
NOBIAOM/IEHHA MPO HEMOMAUBICTb POPMYyBaHHA FPynnU/NOTOKY AN BUBYEHHS 0BpPaHOi HMM
HaBYa/NbHOI AMCLMNAIHM Ta NepeBeaeHHA Ha Apyry XBuaw subopy.

3.4. [pyra xBuna subopy — 34iMCHEHHA CTyAeHTaMn BMOOpPY 3i CKOPMUIOBAHOIO Nepeniky ANCUMniH
®-Katanory.

3.5. OctaToyHe onpaulioBaHHA pe3ynabTaTiB BUbopy Aucumnain (Ppikcauis pesynbratis Bubopy) Ta
KoperyBaHHA CKNaay HaBYanbHUX rpyn/noTokiB AN1A iX BUBYEHHA.

4. Y pasi HeMOXXNUBOCTI pOopMyBaHHA HaBYaNbHOI rPynNU/MOTOKY ANA BUBYEHHA NEBHOT ANUCUUNAIHK -
KaTanory, cTyaeHTam HagaEeTbCA MOMXKAUBICTb abo 3A4iMCHUTM NOBTOPHMUI BUOIp — NpUEAHABLUUCHL A0
BXe cHOPMOBaHUX HaBYaNbHWUX rpyn/noTokis (gpyra xsuns Bmbopy), abo onaHoByBaTU 0b6paHy
ANCUMNNIHY iHOMBIAYAaNbHO 3 BMKOPUCTAHHAM 3MillaHOI GOPMM HABYAHHA Ta iHAMBIAYANbHUX
KOHCY/IbTaLiM (MOXAMBICTb HAAAETHCA 3@ OOIPYHTOBAHOK 3asABOO CTYAEHTA Ta pilleHHAM Kadeapu,
AKa 3abe3neyye BMKNa4aHHA L€l gMcUmUnAiHm).

5. CTyaeHT He moxke ABivi 06paTh o4HY M Ty K CamMy HAaBYaANbHY ANCUMMNIHY.

6. 3p06yBay, AKMI 3HEXTYBAB CBOIM NMPaBoOM BMOOpPY, MOXKe ByTW 3anncaHMin HA BUBYEHHA HABYANbHUX
AncuMNAiH, 06paHuMX 3aBiayBaYem BUMYCKOBOI Kadeapun ANs ONTUMI3aLii HaBYaNbHUX rPyn/NoTOKiB.

7. AKwo 3806yBay i3 NOBaXKHOI NPUYMHKU He 3Mir 06paTM AMCUUNAIHM BYACHO, abo BMABMB MOMMUAKY
OO0 CBOrO BONEBUABNEHHA, BiH 3BEPTAETbLCA A0 AEKaHaTy i3 3aABOK 414 3anuUcy Ha BMBYEHHA
0bpaHUX HUM AMCUMNAiH, HaAaBWM AOKYMEHTIB, fKi 3acBiguyloTb MOBaXHICTb NPUYKMH. 3aABa Ha




3MiHy BWbiIpKoBOi aucumnaiHn y cdopmoBaHOMY iHAMBIAYaNbHOMY HaB4Ya/ibHOMY MNAaHI Mae€
noAaBaTUCA He Ni3HiWe HiXK 33 MicAub A0 NOYATKY CemMecTpy, B AKOMY BUKAAAAETLCA LA gMcuMniHa.

8. He ponycKaeTbcs 3miHa 06paHMX AMCLMNAIH NiCNA NOYaTKy HAaBYa/NbHOIO CEMEeCTpPY, B AKOMY BOHM
BMKNAOAOTbCA.

9. O6paHi CTyaeHTOM ANCUMNANIHX 3a3HAYAOTbCA Y MOTOo iHAMBIAYaNbHOMY HaBYa/lbHOMY NAAHI.

10. Binblwe iHPpopmaLii Npo NOPAAOK peani3auii cTyaeHTamu NpaBa Ha BibHUIA BUBIP HaBYaNbHUX
AUCUUNNIH MOXHa 3HanTn y «MOJIOKEHHI npo peanisauito npaBa Ha BiIbHUA BUBiIP HaBYa/bHUX
avcunnnid 3gobysadamm Buioi ocsith KMl im. Iropa CikopcbKoro».

Mepenik ducyunnin 0nsa eubopy cmyoeHmamu 2 Kypcy
(ctyaeHTM maloTb 06paTu 4 gucuUNAiHN gNA BUBYEHHA Y 5 cemecTpi
Ta 4 gucuMnNiHK ANA BUBYEHHA Yy 6 cemecTpi)

*CTyAeHTU MatoTb 06paTh 4 gMcUMNAiHM ANA BUBYEHHA Y 5 cemecTpi, Npu ubomy 3 3 HUX Le MoXKe byTu
YyacTMHa NeBHOi cepTudiKaTHOI Nporpamu, a ogHa gucumniiHa — byab AKa 3 nepeniky AMcumniiH Ha
AaHUN CeMeCTp, He3aeXHO Bif, TOro, Y1 BXOAUTb LA Ancumniida ao iHwoi CM, um Hi);

*Tak camo, CTyAeHTN MatoTb 06paTh 4 ANCUMNNIHU ANA BUBYEHHSA Y 6 CEMECTPI, NPY LbOMY 3 3 HUX Lie
MOKe ByTM YacTuHa NeBHOI cepTudiKaTHOI Nporpamu, a ogHa AMcUUNAiIHA — ByAb AKa 3 nepeniky
OAVCUMNIH Ha JlaHMIA CEMECTP, He3aNeXKHO Bif, TOro, YM BXOAUTb LA AucumnaiHa o iHwoi Cl, un Hi).

Kadeppa, € CKN1apo0BoOIO OAHIET 3
Ne wo HasBa HaB4anbHOI gucuMnaiHn Cemecr ceptudikaTtHux
BUKNajae€ P nporpam
1. bl MembpaHHi npouecu B bioTexHoOril. 5 TaK
MembpaHHi TexHonorii
2. bl OcHoBw peoiorii Ta rigpogMHamiKa 5 TakK
CyLLiIbHOrO cepefoBuLLa
3 bl YnbTpasByKoBi meToan B 6ioTexHonorii 5 TakK
4 1515) 3aranbHa imyHonoris 5 TakK
5. MNneb OcHoBwn mikonorii 5 TakK
6. 1515) BioTexHonoria npobioTukis 5 TakK
7 1515) TexHonoris NPOAYKTIB MIKPOOHOro CMHTE3Y 5 Hi
8 KEB BiotexHonorii nepepobku Biaxoais 5 TakK
9. KEB biomeToamn 3axmcTy pocivH 5 TakK
10. | KEB OcHoswu 6ioiHpopMmaTUKK 5 TaK
11. | KEb Ximisi 6ioreHHUX enemeHTiB 5 Hi

6ionnacTuky

1. bl MoaentoBaHHA GIOTEXHONOFIYHMX NPOLECIB Y 6 TakK
cneuianbHomMy ob61aaHaHHI

2. bl Po3paxyHOK i NpOEKTYBaHHA 6 TakK
depmeHTaLiiHOro o61aaHaHHSA

3. bl O6nagHaHHA papmaueBTUYHNX BUPOOHNLTB 6 TaK

4, 1515) MpuknagHa mikonoria 6 TakK

5. 1515) TeopiA i NpakTUKa 6ioTeXHONOrIYHOrO 6 TakK
eKCMepPUMEHTY

6. 1515) MpuknagHa enigemionoria Ta BakUUMHOAOTIA 6 TakK

7. 1515) OCHOBM reHeTUYHOI Ta KNITUHHOI iHXeHepii 6 Hi

8. KEB CTpYKTYpHa i NOPiBHA/NbHA reHOMIKa 6 TakK

C). KEB MNepepobka biomacu Ta OTPUMAHHA 6 TakK







(ctypeHTn matoTb 06paTti 3 gUcUUNNiHK ANa BUBYEHHA Y 7 cemecTpi

Mepenik ducyunnin 0nsa subopy cmyoeHmamu 3 Kypcy

Ta 3 AUcuUMNAiHW ONA BUBYEHHA Yy 8 cemecTpi)

Kadeppa,
Ne wo Ha3Ba HaB4YaNbHOI gUCLUMNAIHU CemecTp
BUKNAAa€E
1. | Bl KpioreHHe o6n1agHaHHA Ta TeXHONOTIT Yy 7
6ioTeEXHONOTIYHUX BUPOOHMUTBAX
2. bl YnbTpasBykoBe ob6nagHaHHA y dapMaLeBTUYHMX Ta 7
6ioTexHonoriYyHMx BUpObHULTBAX
3. bl Peaktopu 6ioTexHONOriYHMX BUPOBHMLTB 7
4. Nn6b BioTexHonoria aHTMGiOTUKIB 7
5. 1515) OcHoBM papMaLLeBTUYHUX BUPOOHMLTB 7
6. MNneb TexHonorisa imyHobionoriyHMX Nnpenaparis 7
7. KEB bioTexHoANOrii o4MNLWEHHA BOAM 7
8. KEB bioiH»KeHepiA 7
9. KEB bioeHepreTuka 7

1. bl IHHOBaLitHe ob6naaHaHHA Ana papmaueBTUYHUX BUPOOHULTB 8
2. bl Komn'toTepHe NpoeKTyBaHHA TEXHONOTNYHUX NPOLLECiB B 8
6ioTexHonorii Ta papmaLii
3. MNneb BioTexHoNOriA CiNbCbKOrocnoAapCbKMX BUPOOHMULTB 8
4. Nn6b BioTexHonoriA xap4oBMX BUPOOHMLTB 8
5. 1515) OcHoBM BUPOBHMLTBA NAapPyMepHO-KOCMETUYHNX 3acobiB 8
6. KEB MpuKnagHi meToam aHanisy gaHux y bionorii 8
7. KEB KoHcTpytoBaHHA Npalimepis 8
8. KEB BigHoBtOBaHI oxkepena eHeprii 8




AHomauii subipkosux oucyunnin 0ns eus4yeHHA Ha 3 Kypci (5 cem.)

MEMBPAHHI IPOLIECU B BIOTEXHOJIOI'Il. MEMBPAHHI TEXHOJIOI'TI

Kadeapa, aka
3abesneuye
BUKNAAAHHA

bioTexHiku Ta iHXeHepii PBT

PiBeHb BULLOT
oCBiTH

Mepwwnit (6akanaBpCcbKuiA)

Moxnusi
obmexKeHHA

HeMae

Kypc, cemectp

3 (5 cemecTp)

O6car

4 kpeanTtn EKTC

OEeHHe HaBYaHHA:

ayauTopHa pobota — 54 roguH (nekuji - 28 roauH, NpakTUYHi 3aHATTS — 18 rogMHU, NabopaTopHUX
3aHATb — 8 roauH)

camocTiliHa poboTa - 66 roguH

3304He HaBYaHHA:

ayauTopHa pobota — 16 roamH (nekuji - 10 roamH, NPakTUYHI 3aHATTA — 2 roguHK, NabopaTopHUX
3aHATb — 4 roauH)

camocTiHa poboTa - 104 roguH

Mosa BUKnagaHHA

YKpaiHCbKa

Bumoru po
NOYaTKy BUBYEHHA
ancuunniim

'PYHTYETbCA Ha 3HAHHAX, O4EPXKaHMX CTYAEeHTaMV NPU BUBYEHHI Ancumnain: disnka, Ximia

Lo 6yae
BUBYaATUCA

TexHosoriyHi 0cob6/MBOCTI NpoBeAeHHs NPOLECciB MeMOPaHHOTO PO34iNeHHA PigKMX Ta ras’oBuX
cymiwei. OCHOBM aHanidy iHXeHepHUX 06’eKTiB, NPOLLECIB Ta METOAIB MeMbBPaHHOro PO3ZiNeHHs,
3aKOHOMIPHOCTI MPOTiKaHHA npoueciB B MikpobionoriyHux Ta dapmaueBTUYHUX BUPOOHMUTBAX, a
TaKOX i3MKO-XiMiYHi OCHOBM, KiHETUYHI 3aKOHOMIpPHOCTI npouecis, Gi3nYHi B1AaCTUBOCTI cepeaoBuLy,
Ana nobynosn membpaHHOro obnagHaHHA.

Yomy ue
uikaso/Tpeba
BMBYATH

OucumnniHa Hagae maibyTHim daxiBufsm 3HAHHA 3aKOHOMIPHOCTEM NPOTIKaHHA MemMbpaHHMX
npouecie y 6ioTexHoMOrYHMX Ta GapmMaLeBTUYHUX BUPOBHULTBAX, 3 METOK NoAasblOro ix
BMKOPWUCTAHHA MNPV aHasi3i, po3paxyHKy Ta MPOEKTyBaHHI 061agHAHHA Ta TEXHOJIOMYHUX NiHiN.
MembpaHHi NpouecK 4aloTb MOMK/IMBICTb OTPMMYBATK AOMOMIKHI PEUYOBUHM, SIKi 3aCTOCOBYIOTLCA B
ycix dapmaueBTUYHMX i 6GIOTEXHONOrYHUX MpoLecax — BOAY OuYMWEHy i Body Ans iH eKUil.
BrMOKpemntoBaTM BMCOKOMOJIEKYIAPHI PEYOBUHM 3 PO3YMHIB, PO3A4INATU ra3oBi cymiwi. Kpim Toro
LUMPOKO 3aCTOCOBYHOTbCA B Pi3HMX rany3sx Big BUPOOHULTBA 04ATY 4O MNA/IMBHUX EN1€MEHTIB.

Yomy moxKHa

MpoBoanTM aHanis Ta Nigbip KOHKPETHUX TEXHONOriYHMUX pileHb Npu peanisauii membpaHHMX

HaBYUTUCA npouecis B 6ioTeXHONOrYHUX Ta papMaLLeBTUYHMX BUPOOHMLTBAX.
Ha oOCHOBi piBHAHb CTaTMKM | KiHETMKM nNpoueciB BignpauloBaTM MeETOAMKY pPO3pPaxyHKIB
MeMBPaHHOro ycTaTKyBaHHA, @ TaKOX BWKOHYBATU TEXHOJOTYHI pPO3paxyHKM membpaHHOro
obnagHaHHS.
Ha ocHoBi aHani3y BapiaHTIB KOHCTPYKLiM MembpaHHOro obnagHaHHA 34iMCHIOBAaTM ONTUMaNbHUN
BMbip cxem anaparTis, MalUWH, YCTAaHOBOK AN1A peanisauii 3a4a4 TeXHO/I0rYHOro npouecy
Pe3ynbTaTh HaBYaHHA:
- BmiTn npoekTyBaTH, eKcnyaTyBaTu M ob6cnyroByBaTn membpaHHi cuctemn gna dinbtpauii,
PO34iNEHHA YN KOHLEHTPYBaHHA 6ioNoriyHMX Ta dapmaLeBTUYHUX NPOAYKTIB.
- BMmiTK 3acToCOBYBaTU METOAM TECTYBAHHA MeMbpaHHMX MaTepianis i aHanisyBaTu ix
e(dEeKTUBHICTDb.
- BMiTM  pospaxoByBaTM  edeKTUBHICTb  MeMBpaHHUX  TEXHONMOrW  ANA  KOHKPETHUX
6ioTexHoIorYHMX NpoLLeciB.
- Bmitn BMKopuMcTOBYBaTU Bi3UKO-XiMiYHi OCHOBU MeMBpPaHHMX MPOLECIB, TAKUX IK 3BOPOTHUMN
ocmoc, yabTpadinbTpauis, HaHodINbTpauis Ta gianis.
AK MOXHa HabyTi 3HaHHA Ta yMiHHA 4,03BONATb
KopucTyBaTUcAa - BMOMPATM KOHCTPYKLji Ta pPO3paxoByBaTM OCHOBHI PO3MipW, TEXHOMOTIYHI MapameTpu
HabyTumu MembpaHHOro o6iagHaHHA oA NpoBeAeHHA NPOLLECIB;
3HaHHAMM i - aHani3yBaTW BigNOBIAHICTb NPOEKTHOI Ta PobHOYOI AOKYMEHTAL,ii Ha BUTrOTOB/NEHH MeMbBpaHHOro
YMiHHAMM obnagHaHHA ana  GapmaLeBTUYHUX Ta 6IOTEXHONOFYHUX BUPOBHUUTB YMHHUM CTaHAAPTaM,

TEXHIYHMM YMOBAM Ta iHLUMM HOPMATUBHUM JOKYMEHTaM
- BMIiTM po3p0o6asaTH CTeHA0BI MeMBpPaHHi YCTAHOBKM | BUKOHYBATU €KCMepMMEHTa/IbHI AOCNiAKeHHA
napameTtpisB membpaHHOro o61afHaHHA 3 HACTYMHMUM y3araJibHEHHAM Pe3yabTaTiB AOCNIAKEHD.

8




KomneTeHTHOCTI, AKi MOXHa OTPMMATK, BUBYMBLUM AaHY ANCLUNAIHY:

— 3paTHiCTb  aHanisyBaTM  ePeKTUBHICTb  MeMOpPaHHUX  TEXHONOTIM Y  KOHKPETHMUX
6ioTexHO/IorYHMX npouecax Ta 0bmMpaT ONTUMaAsNbHUI TUN MembpaHU Ta mMembpaHHOro
npouecy A8 KOHKPETHOro 3aBAAHHA (OYMLLEHHS, KOHUEHTPYBaHHA, GPaKLioOHyBaHHSA).

— 3paTHiCTb 3aCTOCOBYBATM iHHOBALjiWHI MigxoaM [0 pPO3pPobKM Ta BNPOBAAMKEHHA
mMeMbpaHHUX npoueciB Ta ob6nagHaHHA Yy bioTexHonoriyHi Ta GiodapmaueBTUYHI
BUPOOHMUTBA.

—  3paTHicTb 3acToCOBYBaTU GYHAAMEHTA/IbHI HayKOBi PpaKTK, KOHUENLIi, Teopii, NpuHUMNM
ONA po3B’a3yBaHHA NpodeciiHMX 3a4a4 | NPaKTUUYHMX Npobiem y MembpaHHili TexHonorii.

—  3[aTHICTb OLIHIOBATM TEXHIKO-EKOHOMIYHY ePEeKTUBHICTb TUMOBUX MeMBPaHHUX CUCTEM Ta
iXHIX CKNaAHUKIB Ha OCHOBI 3aCTOCOBYBAHHA aHANITUYHMX METOAIB, NOPIBHAHHA aHANOrIB Ta
BUKOPWUCTAHHA JOCTYMHUX OAHUX.

— 3paTHicTb BU3HA4YaTU NapameTpu membpaHHMX NPoLeciB Ta 34iACHI0OBATU paLioOHaIbHUIM
BMbip 06nagHaHHA onA IX NPOBEAEHHA Ta BU3HAUYEHHSA pPeXuMiB Moro poboTu B 3aaHMX
BMPOOHUYMX YMOBaX.

IHpopmauiiiiHe

Cunabyc gucumnniny, HaBYanbHi NMOCIOHMKKM, KOHCMEKT NeKuii Towo. MNnatdpopma gucTaHuinHoro

3abe3neyeHHsA HaBYaHHA « CIKOPCbKNN»
Bupa cemectpoBoro | 3anik
KOHTpPOAIO

OCHOBMH PEOJIOI'Ti TA I'IPOJJMHAMIKA CYIIJIBHOI'O CEPEJOBHIIA

Kadeapa, aka bioTexHiku Ta iHxeHepii BT
3abesneuye

BUKNAAAHHA

PiBeHb BULOT Mepunii (6akanaBpcbKuit)
oCBiTU

Moxnusi HeMae

obmerKeHHA

Kypc, cemectp 3 (5cem.)

O6car

4 kpeanTn EKTC, 3 AKNX

OEeHHe HaBYaHHA:

ayauTopHa poboTa — 54 roauH (nekuii - 28 roamH, NpakTUUHI 3aHATTA — 26), camocTiHa poboTa - 66
roguH

3304HE HABYAHHSA:

ayauTopHa poboTa — 16 roauH (nekuii - 10 rogMH, NpakTUYHI 3aHATTA — 6 roAaMHW)

camocTiiiHa poboTa - 104 roauH

Mosa BUKnagaHHA

YKpaiHCbKa

Bumoru po
Nnoy4yaTKy BUBYEHHA
Aucumnniim

I'DYHTYETbCA Ha 3HAHHAX, OJEPXaHWX CTyAEeHTaMKM NPU BUBYEHHI AMCUMAAIH: «3aranbHa
bioTexHosoriay, «disnKa», «IH}KeHepHa i Komn'toTepHa rpadika».

Wo 6yae
BUBYATUCA

OcHOBM TigpoAMHAMIKM pPianH i rasis Ta 0cobaMBOCTI pyXxy rasopignHHUX i AUCNEPCHUX CUCTEM B
6ioTexHoorivHOMy 06naaHaHHI. Qi3nUHi NpUHUMNK pyxy BionoriuHKMx cepenosuL (pignH, PO3UKHIB,
cycneHsiit) Ta iXHi BNacTMBOCTI, AKi MalOTb KPUTMYHE 3HAUYEHHA A0S NPOeKTyBaHHA BHiopeaKkTopis,
onTumisaLii npouecis depmMmeHTaLii, O4YMLLEHHS BOAM Ta TPAHCNOPTYBAHHSA GionoriYHMX MaTepianis.

Yomy ue
uikaso/Tpeba
BUBYATU

AvcumniiHa OXONAKE BMBYEHHA 3aKOHIB pyxy Ta MOBEAIHKM pPigMH Ta rasiB AK CYLiNbHUX
CcepefioBULL, a TAaKOX OCHOB PEOJIOrii, Wo A0CNiAKYE di3nKO-XiMiuHI Ta TennodismMyHi BNacTMBOCTI
cybCTaHLuii, WO 3HAaxoAATbCcA Mig, BNAMBOM 30BHIiWHIX cua. Us gucumnniHa po3rnagae TeopeTudHi
OCHOBW Ta NPWKNAAHI acnekTW peosiorii M rigpogMHaMiKM 3 aKLEHTOM Ha Po3B'A3aHHA 3ajaud,
NnoB'A3aHuMX i3 TpaHCNOPTOM Ta 06pobKOO BioNoriYHMX MaTepianis, WO € BAXKJANBUM A4 ONTUMI3aL,ii
6ioTexHONorYHMX NpoLLeciB.

Yomy moxKHa
HaBYUTUCA

— BMmiTn po3paxoByBaTh pyx piauH i cycneHsilt y TpybonpoBoaax, pesepsyapax, depmeHTepax Ta
iHWKMX cMcTemax, Lo BUKOPUCTOBYIOTLCA B BiOTEXHOIOTIYHOMY BUPOBOHULTBI.

— BmiTM pospaxyBatm Ta nigibpatm Hacocu, Komnpecopu, TpybonpoBiaHy apmaTypy 3
YPaxyBaHHAM XapaKTePUCTUK PiANH, CYCneHsin, eMynbCiii Ta iHWMX NAMHHUX CepeaoBMLL.

— BMiTM nporHo3yBatTu noBeAiHKY HEHbHTOHIBCbKMX 6i0NOriYHUX cepeaoBuLy Y MPOMUCIOBUX
YMOBAX, 3aCTOCOBYHOUM MATEMATUYHI mogeni.

— BmiTn po3paxoByBaTM HanpyXeHHA Ta WBMAKOCTI 3CYyBY MOTOKY B Ky/JbTypasbHUX pigMHax Ta
OLiHIOBATM iXHilA BNAMB HA KUTTEAIANBHICTb MiKpOOpraHiamis.

— BmiTM BM3HA4YaTM OCHOBHI Tensiodi3nyHi BNAaCTUBOCTI PiAWH i rasiB, AKi BUKOPUCTOBYIOTbCA B
6ioTexHoO0riYHOMY 061agHAHHI.




AK MOXKHa
KopuctyBaTuca
HabyTumu
3HAHHAMM i
YMiHHAMU

3HaHHA NPO PeosIoriYHy MOBEAiHKY Pi3HUX PEYOBMH O03BOJIAKOTbL CTBOPHOBATU HOBI MaTepianu 3
33,aHMMM BNACTUBOCTAMM, HANPUKNAL, NONIMEPU YN KOMMNO3IUTW.
MoHATTA nNpo nNAWHHICTL | aedopmauito AOMNOMONKYTb OMNTMMI3yBaTU npouecu o06pobku 1
TPAHCNOPTYBAHHA PiAUH Ta CYCNEHsiN y Pi3HMX rany3sx NPoOMMC/IOBOCTI.
Po3paxyHOK HanpyxeHb i gedopmauiit nig vac pyxy pPevyoBMHM [O3BOASE MNPOEKTYBATU binbLu
edeKTMBHE 11 HagjiliHe ob6n1aaHaHHA Ana nepepobKun maTepianis
3HaHHA rigpPoAMHAMIKM MOKYTb BYTU BUKOPUCTaHI ANA BUBYEHHA KPOBOTOKY B CyAMHAX NHOAMHU abo
NOTOKY NOBITPA B NereHAxX nig vyac BANXaHHA
KomMneTeHTHOCTI, AKi MOXHa OTPMMATK, BUBYMBLUM AaHY ANCLUNAIHY:
—  3paTHIiCTb NPOEKTYBATU Ta PO3PaxOBYyBaTU CUCTEMM TPAHCNOPTYBaHHA Ta 0O6POOKK pPiaKuX i
HaniBpiAKMX maTepianis y BUPOOHUYMX NpoLecax.
—  3paTHicTb aganTyBaTh o61a4HaHHA 40 PEOIOTIYHNX XapaKTePUCTUK BionoriyHMx maTepianis
ANA MiHIMI3aUii NOWKOAKEHHA KNITUH.
— 3paTHiCTb  aHanisyBaTu rigpogMHamiuHi npouecn Ta iX BAAMB Ha e(dEeKTUMBHICTb
6ioTexHos0riYHOro obnagHaHHA.
34aTHICTb BUKOPMUCTOBYBATU OCHOBI 3aKOHW TigpOAMHAMIKM AN BUPILWEHHA KOHKPETHUX
iHXXEeHEepPHMX | TEXHONOFIYHMX 3a4aM.

IHpopmauiiiHe

Cnnabyc gucumniiHK, HaB4YasibHi MOCIOHWMKKM, KOHCMEKT nekuin Towo. MNnatdopma AncTaHUiliHOro

3abe3neyeHHA HaBYaHHA «CikopcbKunin», E-Kamnyc
aucuunniim
Bup cemectpoBoro | 3anik
KOHTpO/I0
YJIbTPA3ZBYKOBI METO/IU B BIOTEXHOJIOT'TI
Kadeapa, aka bioTexHikM Ta iHKeHepii BT
3abesneuye
BUKNAAAHHA
PiBeHb BULW,Oi Mepwwnit (6akanaBpCcbKuiA)
oCBiTH
Moxnusi Hemae
obmexeHHA
Kypc, cemectp 3 (5 cem.)

O6car

4 kpeanTn EKTC, 3 AKKNX

[AEeHHe HaBYaHHA:

ayauTopHa poboTa — 54 roauH (nekuii - 28 roamH, NPakTUYHI 3aHATTA — 26), camocTiiHa poboTa - 66
roauH

3a04He HaBYaHHA:

ayauTopHa poboTta — 16 roauH (nekuji - 10 rogmH, NpakTUYHI 3aHATTA — 6 roAMHW)

camocTiHa poboTa - 104 roguH

Mosa BuKnagaHHA

YKpaiHCbKa

Bumoru po I'PYHTYETbCA Ha 3HAHHAX, OAEPMAHUX CTYAEHTaMMU NPU BUBYEHHI AUCUMNNIH: maTemaTuka, disuka,

noyaTKy BUBYeHHs | 6iodisnka

aucuunniim

LWo 6yae BuKoOpUCTaHHA ynbTpasByKy B dapmMaLeBTUYHMX Ta BioTexHonoriyHnx BupobHuuTeax. OcobamsocTi

BUBYATMUCA NPOoTiKaHHA MpoueciB Tenj0- MmaconepeHocy B 06aagHaHHI dapMaueBTUUHUX Ta BIOTEXHONOTIYHMX
BMPOOHMUTBAX B yMOBax Ail ynbTpasByKy. PakTopu, WO BNAMBAKOTb Ha iHTeHcudiKauilo Tenno-
MaCcoOOOMIHHMX MpoueciB y ymoBax Aii ynbTpasByKy. BnavMB ynbTpasByKOBOI KaBiTauji Ha
NPOAYKTUBHICTb 061agHaHHA oA NpoBeAeHHA NPOLECiB eKCTPaKL,ii, PO34YMHEHHSA, KpucTasisauil.

Yomy ue YNbTpasByK 3aCTOCOBYETbCA A1 PYMHYBAHHA KANITUMHHMX CTIHOK (6aKTepii, ApiXAKiB, POCAUHHUX

uikaso/Tpeba KNiTUH) 3 METOI0 BUYYEHHA BHYTPILLHLOKNITMHHUX KOMNOHEHTIB, TakKMX AK 6inku, depmentn, AHK,

BMBYATU PHK Ta iHWi 6iomonekynu.

BrvKoOpUCTaHHA yAbTPa3BYKOBUX XBWU/b L03BOMAE 3HAYHO CKOPOTUTWU Yac eKCTpaKuii i nigsuwmty ii
epeKTMBHICTb.

YNbTpa3ByK MiABULLYE aKTUBHICTb ¢epmeHTiB, 3abesnedyytoun Kpalwe 3MillyBaHHA cybcTpaTiB i
NPUCKOPEHHA peakLilt.

YNbTpa3ByKOBi XBUJli BUKOPUCTOBYHOTLCA ANA CTEPUAI3aLLii PiaAVH | MegUYHNX IHCTPYMEHTIB 3aBAAKM
KaBiTaUilHUM edeKTam, AKi pYNHYIOTb KAITUHM MiKpOOpraHiamis.

YnbTpa3ByK 3HAaX0AMTb LUMPOKE 3aCTOCYBaHHA B bioTexHonorii Ta papmalii 3aBAsSKKN Moro
YHiKanbHMM Qi3nMKo-XimiuHMM edeKTam, TaKUM SIK KaBiTallid, MiKpomacak, 0Ka/ibHe HarpiBaHHA Ta
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NPUCKOPEHHA XiMIYHUX peaKLin. TaKoXK BUKOPUCTOBYETbCA Y BUPOBHMUTBI Bionanuea,
depmeHTOBaHMX NPOAYKTIB Ta iHLWMX BIOTEXHONOTIYHMX NpoLecax.

YnbTpa3BYK 3aCTOCOBYETLCA A1 CTEPUI3aL,ii PO3UMHIB, 3MeHLWEHHA 6aKTepia/IbHOro HaBaHTAXKEHHSA
abo moaudikauii mikpoopraHiamis (Hanpukaaa, Ans iHAYKLUIT MyTauin).

CTBOpPEHHA Y/NbTPa3BYKOM HAHOYACTMHOK Ta Ninocom AnA 6iOTEXHONOrYHMX Linen, Takux K
TpaHCNOpPT 6i0aKTUBHUX PEYOBHUH.

YNnbTpa3ByK BMKOPWUCTOBYETbCA ANA CTBOPEHHA HAHOAIMOCOM, MiKPOKAancyn i HaHOYaCTUHOK, AKi
3aCTOCOBYHOTbCA AK CUCTEMM A0CTaBKM JiKiB.

YnbTpa3ByKoBa emynbcudikalia cnpusae yTBOPEHHIO cTabifibHMX emynbCiit ans masel, Kpemis,
iH'eKUiMHMX npenaparTis.

YNbTpasByK NOKPALLYE PO3YMHEHHSA MAZIOPO3YNHHUX PEYOBMH Y PiAKUX CEPEAOBULLAX.
BMKOPUCTOBYETLCA ANS1 CTBOPEHHS TOMOTreHHUX PO3YMHIB aKTUBHUX GapMaLEBTUYHUX iHTpedieHTIB
(API).

MepeBarn BUKOPUCTAHHA Y/IbTPA3BYKY:

—  3MeHLUeHHA Yacy 0bpobKu.

—  Bucoka edpeKTMBHICTb Npouecis.

—  36eperkeHHs 6ionoriyHoi aKTUBHOCTI PEYOBMH.

- MiHiMmanbHe BUKOPUCTAHHA XiMIYHUX peareHTiB.

Yomy moxKHa
HaBYUTUCL

3acTocoByBaTM OAEpPrKaHi 3HAHHA Ta A0CBi4, ANA pPO3B’A3aHHA CKNagHWUX 3afdad i npobnem y
cneujianizoBaHux chepax npodeciiHoi gisnbHOCTi abo HaBYaHHI, Wo nepeabayae CTBOPEHHA HOBOTO
Ta BAOCKOHANEHHSA YKe iCHYr4Yoro obnafHaHHA ANA NPOBEAEHHA TeN0 Ta MacoobMiHHUX npouecis
B YMOBaX Aji yIbTPa3BYKY.

Pe3ynbTaTh HaBYaHHA:

- Bmit 3acTocoByBaTH yAbTpa3BYyKoBi TexHosOriT AnA 06pobKn BionoriyHnx 06'ekTiB: CTyaeHTU
NOBWHHI BMiTM BUKOPWUCTOBYBATU y/bTpa3ByKoBe ob61aaHAHHA ANA NiaBULLEHHA edeKTUBHOCTI
npoueciB eKCTPaKL,i, romoreHisaduji Ta iHWKWX onepauii 3 bionoriyHMMK maTepianamu.

- BmiTi po3paxyBaTn napameTpu yabTPa3BYKOBOro BMJIMBY Ha Pi3Hi TUNM BiONOMYHUX cUCTEM:
CTyLeHTM NOBWHHI BMiTM BMOMpPATM ONTMMAAbHI 4acTOTUM I iHTEHCUBHOCTI Y/AbTPa3BYKY
3a/1eXKHO BiJ, TUNY MIKPOOPraHi3aMiB Y TKAHWH, WO 06pobasAoTbCA.

- BmiTu ouiHIOBaTK BNIMB YNIbTPA3BYKY Ha CTPYKTYPY i GYHKUiO KAiTUH: CTyAEeHTU NOBUHHI BMITK
aHani3yBaTn 3miHM B Mopdonorii Ta meTaboniyHMx npouecax KAiTUH Nig, A€t Pi3HUX peXxnumis
y/IbTPa3BYyKOBOIO BM/MBY.

- BMiTM po3pobnAaTM CXEMM BUKOPUCTAHHA YNbTPa3BYKY B MNOEAHAHHI 3 iHWWMKM MeTodamu
06pobKn bGiomatepianie: CTyAeHTUM MOBWMHHI BMIiTM MNPOEKTYBaTM TEXHOMOTiYHI NiHil, Age
NOEAHYIOTBLCA Pi3Hi MeToan (yNbTpassyK + depMeHTaLia ToWwo) AnA NiaBUWEHHA edeKTUBHOCTI
BUPOGHMUTBA.

- BMiTM nNpoBOAUTU €EKCNepPUMMEHTaNbHI AOCNIAMEHHA MO 3aCTOCYBAHHIO Y/bTPACOHIYHOI
06pobKK B pi3HMX ranysax biotexHosorii: CTyAeHTM NOBMHHI BMITU NaaHyBaTU M BUKOHYBaTU
NabopaTopHi eKCNepUMEHTH LLLOAO 3aCTOCYBaHHA YbTPACOHIYHOI TEXHOIOTIT ANA Pi3HUX Linel

(HanpuKknag, ouncTka NoBepPXOHb abo aKTUBALLA GepMeHTaTUBHOT AiANbHOCTI).

- Bmitn iHTepnpeTyBaTM pgaHi npo ¢i3nKO-XiMiYHi 3MiHM nig, 4yac Aii HM3bKOYACTOTHOrO W
BMCOKOYACTOTHOrO 3BYKA Ha Pi3Hi TMNW TKaHWH i MiKpoopraHiamis: CTyAeHTU MOBWHHI BMiAK
po3wndpoByBaTU pesynbTaTM AOCAIAMKEHb LWOAO 3MiH B/IaCTUBOCTEN MaTepianis nig Ai€to
Pi3HOMAHITHUX PEXMMIB 3BYKOBUX XBWU/Ib.

AK MOXHa
KopuctyBaTuca
HabyTumu
3HaHHAMM i
YMiHHAMU

KomMneTeHTHOCTI, AKi MOXHa OTPMMATK, BUBYMBLUM AaHY ANCLUNAIHY:

—3paTHiCTb BM3HAYaTU AOLINbHICTb BMKOPUCTAHHA YbTPA3BYKOBUX TEXHOJOTIA A1A KOHKPETHWUX
bioTexHoNOrYHMX 3aBAaHb (€KCTpaKLif, cTepuaisalis, oucneprysaHHaA).

—3paTHiCTb NpautoBaTh 3 YNbTPa3BYKOBMMM YCTaHOBKaMM, TaKUMU AK YNbTPa3BYKOBI reHepaTtopw,
KaBiTaTopu, CTepuaIi3aTopmn Ta aHanisaTopu.

—3[aTHiCTb NOEAHAHHA Y/IbTPA3BYKOBUX METOAIB i3 TPAAULIMHUMM BiOTEXHOOMIYHMMM Nigxoaamm
ONA NigBULeHHA ePeKTUBHOCTI BUPOOHMUTBA.

—3[0aTHICTb BUKOPUCTAHHA YNbTPA3BYKOBUX METOLIB 4/1A CTBOPEHHA MPOAYKTIB 3 MOAINWEHUMMU
BNACTUBOCTAMMU (HAHOYACTUHKK, eMybCii, KancyaboBaHi opmu).

—3p0aTHICTb BUKOPUCTaHHA Y/NbTPa3BYKOBUX METOAB ANA CTBOPEHHA MPOAYKTIB 3 MOJiNWeHnMn
B/1TACTUBOCTAMM (HAHOYACTMHKM, EMYbCii, KancyboBaHi popmu).

IHpopmauiiiHe
3abesneyeHHA
Aucumnniim

Cunabyc gucumnninm, HaBYyanbHi NMOCIOHMKKM, KOHCMEKT NeKuii Towo. MNnaatdpopma gucTaHuinHoro
HaBYaHHA «CikopcbKuit», E-Kamnyc

Bupg cemectposoro

3anik
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KOHTPOIO

3AT'AJIBHA IMYHOJIOT'TA

Kadeapa, aka
3abesneuye
BUKNAa[aHHA

Mpomucnosoi 6ioTexHonorii Ta biopapmauii PET

PiBeHb BULOT
oCBiTH

Mepwwnit (bakanaBpcbKuiA)

Moxnusi
obmerKeHHs,
cneuianbHOCTI, gNa
AIKMX afanToBaHa
Aucumnnina

HEMaE

Kypc, cemectp

3 (5cem.)

O6car aucumnnniim
Ta po3noain roauH
ayAUTOpPHOI Ta
camocTiiiHoT
po6oTtun

4 kpeaunTtn EKTC (120 roamH), 3 aKKX

OEeHHe HaBYaHHA:

ayauTopHa poboTa — 54 roauH (nekuii - 28 roguH, NPakTUYHI 3aHATTA — 26 roAuHM)
camocTiliHa poboTa - 66 roguH

3304YHe HaBYaHHA:

ayauTopHa poboTta — 16 roaunH (nekuji - 10 rogmH, NpakTUYHI 3aHATTA — 4 roamHu)
camocTiHa poboTa - 104 roguH

Mosa BuKnagaHHA

YKpaiHCbKa

Bumoru go ['PYHTYETLCA Ha 3HAHHAX, OAEPXKAHMX CTYAEHTaMM NPU BUBYEHHI AMCUMNAiH: disnKa, Ximia, Bionoria
NoyYaTKy BUBYEHHA | KAiTWHW, Bioximia, disionoria ntogmMHm Ta TBAapUHK, 3aranbHa mikpobionoris i Bipyconoria.
ancuunniim

LWo 6yae IMyHHa cuctema ntoguHK, mopdonoria Ta GyHKUiT AiMPaTUYHOT cUCTEMM, AHTUTEHW Ta aHTUTING,
BMBYaATUCA peakuii aHTUreH-aHTUTINIO, aKTUBALIA KOMMNEMEHTY, KNITUHHUIA IMyHIiTeT, perynsuis iMmyHHoI

Bignosigi

Yomy ue 3actocoByBaTM OAEeprKaHi 3HAHHA Ta AOCBi4 AN PO3B’A3aHHA CKNAAHMX 33dadv i npobnem y
uikaso/Tpeba cneuianizoBaHux chepax npodecinHoi aisanbHOCTi abo HaBYaHHI, WO nepeabayae CTBOPEHHA HOBMUX
BMBYATHU Ta BOOCKOHANIEHHA YX€ BWKOPUCTOBYBAaHMX METOLIB Ta NpenapaTtie 4NA iMyHOZAIAarHOCTUKKM Ta

iMyHONpo®iNnakTUKM paay 3aXxBOPHOBaHb.

Yomy moxKHa

Pe3ynbTaTh HaBYaHHA:

HaBuYMUTUCA e BMiTK NnpoBOAUTK MOLYK Ta OMNpaLtoBaHHA HAaYKOBOI NiTepaTypu 3 NUTaHb iMyHoorii 3 o6paHol
TeMW, OCMMUCAOBATK 3ibpaHnii maTepian Ta opOPMIOBATM MOro Yy /IOMYHY , 3MICTOBHY, TBOPYY
poboTy;

e BMmiTh pobuTK NpeseHTauii 32 06paHMMM TeMamu 3 NPUKIALHOT iMyHONOTIT;

e Bmitn aHanisyBaTh, pocnigrKyBatm Ta O6rpyHTOBYBATM BM/MB Pi3HUX UYMHHUKIB HA iMYHHY
BigNOBiAb A1 PO3PO6KM ePEKTUBHUX AiarHOCTUYHUNX Ta NiKyBaIbHUX 3acobiB;

e BMiTU BUKOPUCTOBYBATM OLEPXKAHI 3HAHHA Ta HABUKU 1A OCBOEHHA CreLialibHMX ANCLUNAIH Ta
B NoganblWii AisabHocTi y chepi imyHobioTexHoOriI.

AK MmoXKHa KomneTeHTHOCTI, AKi MOXHa OTPMMATH, BUBYMBLUM AaHY ANCLUNAIHY:

KopucTyBaTUcAa — 3paTHiCTb BMKOPMCTOBYBAaTM OCHOBHI rinotesn, Teopii, MexaHi3MW i MOHATTA, MNOB’A3aHi 3

HabyTumu b6ypoBoto Ta o0cobamBocTAMM  YHKLIOHYBAHHA iIMyHHOI cucTeMW NOAMHUM  Ana  HabyTtTA

3HAHHAMM i dYHAAMEHTANbHUX 3HAHD | MPAKTUYHWUX HAaBUYOK 3 iIMyHONOTIi;

YMiHHAMU — 3paTtHicTb aHanisyBaTM i OCMWUCAIOBATM B3AEMO3B'A30K IMYHHMX KITWUH, OPraHiB, TOHKI

MEeXaHi3MM B3aEMOLII MiXK pPiI3HUMM NAaHKaMKU  IMYHITETY i, TakKMM 4YMHOM, CTBOPOBATU
dyHOamMeHTanbHy 6a3y Aas YCNiWHOro 3aCBOEHHA CydyacHWMX bGioTexHosorin y piarHocTMui Ta
MeguLUNHI;

- 3paTHicTb 3aCTOCOBYBaTM OZEpPXKaHi 3HAHHA Yy MpPaKTUYHUX cdepax npodeciiHoi AisNbHOCTI:
CTBOPEHHI HOBWX BMCOKOCMNEUMPIYHMX METOAIB aHafi3y, BakKUMH Ta JiKiB 4NA MeguUuUMHW i
BETEpPMHapii.

IHpopmauiiiHe

Cnnabyc AMCUMNAiHM, KOHCMNEKT AeKUild, HaBYyasibHi MOCIOHWKM, METOAMYHI peKomeHaauii go

3abe3neyeHHsA BMKOHAHHA NPaKTUYHUX pobiT, E-Kamnyc, NMnatdopma guctaHuinHoro HaB4YaHHs « CiIKOPCbKMN»
Aucumnniim

Bupa cemectpoBoro | 3anik

KOHTPOJIIO
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OCHOBH MIKOJIOTTi

Kadeapa, aka
3abesneuye
BUKNa[aHHA

Mpomuncnosoi 6ioTexHonorii Ta 6iopapmauii PET

PiBeHb BULOT
oCBiTH

Mepwunit (6akanaBpcbKuiA)

Moxxnusi
obmerKeHHs,
CneuianbHocrTi,
BNA AKUX
afanToBaHa
Aucumnnina

HeMae

Kypc, cemectp

3 (5cem.)

O6car aucumnnniim
Ta po3noain roauH
ayAUTOpPHOI Ta
camocTiiiHoT
po6oTtun

4 kpeaunTtn EKTC (120 roamH), 3 aKKX

AEHHE HaBYaHHA:

ayauTopHa poboTa — 54 roa. (nekuii - 28 roa., nabopatopHi 3aHATTA — 26 roa4,.)
camocTiliHa poborTa - 66 rog,.

3a04He HaBYaHHA:

ayauTopHa poboTa — 16 roa. (nekuii - 10 roa., nabopaTopHi 3aHATTA — 6 roa.)
camocrTiHa poboTa - 104 roga.

Mosa BuKnagaHHA

YKpaiHCbKa

Bumoru go I'PYHTYETLCA Ha 3HAHHAX, OAEPMaHUX CTYAEHTaMM NPU BUBYEHHI AUCLMMAIH:

noyaTtKy BUBYEeHHs | Bionoria KnitnHu, Bioximis, 3aranbHa mikpobionoria i Bipyconoria, MeToau aHanisy y 6iotexHonorii

Aucumnniim

Lo 6yne MoxopyKeHHA rpubiB i ix micue B cucTemi KmBOro cBiTy, mopdosoria Ta YyAbTPACTPYKTypa

BUBYATHUCA BeretTaTMBHOrO Tifa rpmnbis, 6yaoBa rpubHOI KNiTUH, TPUOHUIA TeHOM, PICT i PO3MHOMKEHHA TPpUbIB,
micue i ponb rpubis B HioLeHO3ax, cMcTeEMaTUKA rpubiB, BUKOPUCTAHHA TPUBIB Y MPOMMCIOBOCTI i
CinbCbKOMY rocnoaapcrsi

Yomy ue 34aTHiCTb npautoBaTM 3 TPUOHMMM  Ky/lbTypamu, AOCNIAKYBAaTM iX Ta BUKOPUCTOBYBATU Y

uikaso/Tpeba 6i0TEXHONOFYHMX NpoLLEecax; BUKOPUCTOBYBATM 3HAHHA MPO WAAXM BIOCMHTE3y MPAKTUYHO LiHHMX

BMBYATU meTaboniTie rpnbiB gnA BAOCKOHANEHHA iCHYIOUMX Ta PO3PO6KM HOBITHIX BioTeXHONOTIN oaepsKaHHSA

BAP pi3HOro npuM3Ha4YeHHsA.

Yomy moxKHa

Pe3ynbTaTh HaBYaHHA:

HaBYUTUCA e Bmitn gocnigryBatm ocobamsocTi 6yaoBU KNITUHKU rpubiB i rpubononibHMx opraHiamis;
e BMIiTK pPO3pPIi3HATK Pi3HI BUAN PO3MHOXKEHHSA rpmnbis i rpnbonoaibHMX opraHismis;
e BMiTK BCTaHOBAOBATN BUAOBY NPUHANEKHICTb rpnbiB i rpnbononibHMX opraHismi,
BUKOPUCTOBYOUYM 0COBNMBOCTI BYA0BU KNITUHW, BUAIB PO3MHOXKeEHHS, disionorii bioximii Ta
eKosorii;
e BmitM pocnigkysatu rpubHi depmeHTH, WO BM3HAYAKOTb X MNPUHANEXKHICTb A0 MNeBHUX
€KONONYHMX Hilll Ta LWAAXWU NPAKTUYHOTO BUKOPUCTAHHA.
AK moXKHa KomneTeHTHOCTI, AKi MOXHa OTPMMATH, BUBYMBLUM AaHY ANCLUNAIHY:
KopucTyBaTUcAa — 3paTHicTb gocnigxKysat mopdosoriyHi, 6ioximiuHi Ta Ky/bTypasibHi BNaCTUBOCTI rpunbis;
HabyTnmmn — 3paTHiCTb BUKOPUCTOBYBATM 0COBMBOCTI GYHKLIOHYBAHHA KNiTUHM rpmbis i rpnbonoaibHmnx
3HaHHAMM i opraHi3miB 414 noTpeb H6ioTeEXHONOTYHMX BUPOOHULTB.
YMiHHAMU
IHpopmauiiiHe Cunabyc AucUMNAIHK, KOHCMEKT NeKuii, HaB4vasbHi NOCIOHWKKW, MEeTOAMYHI pekomeHaalii Ao
3abe3neyeHHsA BMKOHaHHA labopaTopHux pobit, E-Kamnyc, MNMnatdopma guctaHuUiiHOro HaB4aHHA « CiIKOPCbKUIA»
Aucumnniim
Bupa cemectpoBoro | 3anik
KOHTPOJIIO
BIOTEXHOJIOI'TA ITPOBIOTUKIB
Kadeapa, aka Mpomuncnosoi 6iotexHonorii Ta 6iopapmauii PET
3abesneuye
BUKNAZaHHA
PiBeHb BULW,Oi Mepwwnit (6akanaBpcbKuiA)
ocBiTH
Moxnusi Hemae
obmerKeHHs,
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CneuianbHocTi, gna
AIKUX afanToBaHa
Aucumnnina

Kypc, cemectp

3 (5cem.)

O6car aucumnnniim
Ta po3noain roauH
ayAUTOpPHOI Ta
camocTiiiHoi
po6oTtun

4 kpeanTtn EKTC (120 roamH), 3 aKKX

AEHHEe HaBYaHHA:

ayauTopHa poboTa — 54 roauH (nekuii - 28 roguH, NabopaTopHi 3aHATTA — 26 roANHM)
camocTiliHa poboTa - 66 roguH

3a04He HaBYaHHA:

ayauTopHa poboTta — 16 roaunH (nekuji - 10 roguH, nabopaTopHi 3aHATTA — 6 rogMHK)
camocTiHa poboTa - 104 roguH

Mosa BuKnagaHHA

YKpaiHCbKa

Bumoru go ['PYHTYETbCA Ha 3HAHHAX, OAEPXaHMX CTYAEHTaMM MPU BUBYEHHI AnucumnniH: GisnKa, Ximia, 3aranbHa
noyaTKy BUBYEHHA | mikpobiosoris Ta Bipyconoria, reHeTuKa, disionorisa ntogmMHu Ta TBapuH, bioximia, bionoria KAiTUHK.
ancuunniim
Wo 6yae MiKpoopraHizmu 3 NpobioTUYUHMMM BNACTUBOCTAMMU, OCHOBHI disiosioro-6ioximiyHi BnactuBocTi
BMBYaATUCA npo6ioTuKiB, cy4acHi Nnigxoam Ao NPOEKTYBAHHA HioTEXHONOrYHOro BUPOOHMLTBA NPO6IOTHKIB
Pi3HOro NPU3HAYEHHA.
Yomy ue Y AUCUMNAIHI aKTyani3yeTbCs NMUTAHHA MOJIEKYNAPHO-6ioXiMiYHNX MmexaHi3miB aii npobioTukis,
uikaso/Tpeba BUCBIT/IIOIOTbCA CyYaCHi LOCATHEHHA Y rany3i AocnigKeHb Ta po3po6KM NPobBIOTUYHMX NpPenaparTis, ix
BUBYATH NPaKTUYHOIrO BUKOPUCTAHHA.
Yomy moxKHa Pe3ynbTaTn HaBYaHHA:
HaBuMTUCA ® BMITM BMKOPUCTOBYBATM MiKpobionoriyHi meTogu 3 meToo mopdonoro-disionoriyHoi
XapaKTEPUCTUKM MiIKPOOpraHiamiB-npobioTuKis;
® BMITM OL,iHIOBAaTM MiKPOOPraHi3mMM Ha HaABHICTb NPOBIOTUYHMX BNACTUBOCTEN;
® BMITM OLiHIOBaTM NPebioTUYHI BNAaCTUBOCTI Pi3HUX BI0NOMYHO aKTUBHUX CMIONYK;
® BMITM aHani3yBaTW aHTAroHICTUYHI Ta CMMBIOTMYHI BNACTUBOCTI MiKpOOpPraHi3mis;
e BMIiTM 06MpPaTM meToaM i 3aco0bu 41A NOCTAHOBKM EKCNEepPUMEHTAaNbHMX 3aBAaHb
AK MOXHa KomneTeHTHOCTI, AKi MOXHa OTPMMATH, BUBYMBLLM AaHY ANCLUNAIHY:
KopucTtyBaTtuca - 3[aTHIiCTb NPaLoBaTK 3 TUNOBUMM BIONOTIHHUMK areHTamm AKi MatoTb NPOBIOTUYHI BNACTUBOCTI;
HabyTumu - 3[aTHiCTb ONAHyBaTWM CTAHAAPTHI METOAMKM [OCNigKeHHA npobioTMYHMX BNACTUBOCTEN Y
3HAHHAMM i MIiKpOOpraHiamis Npo- Ta eyKapioTMYHOro NOXOAKEHHS;
YMiHHAMM - 34aTHICTb OLiHIOBaTM Ta 06pOBAATU Pe3ynbTaT eKCnepuMeEHTaNbHUX A0CAIAKEHDb, NOB’ A3aHUX 3

KOHTPOJIEM AKOCTi NPOB6IOTMKIB Ta PO3P0HKOID HOBMX NPOBIOTUYHMX NpenaparTis;
- 3[aTHiCTb poO3p0bAATM TEXHOJOFYHI CXeMM BUPOBHMLTBA Pi3HUX NPOBIOTMYHMX Mpenapartis
Pi3HOro NPU3Ha4Y€eHHSs.

IHpopmauiiiHe
3abe3neyeHHA
Aucumnniim

Cnnabyc AMCUMNAiHM, KOHCMEKT AeKUild, HaBYyasibHi MOCIOHWKM, MEeTOAMYHI peKomeHaauii go
BMKOHaHHA 1abopaTopHux pobit, E-Kamnyc, MNMnatdopma guctaHuUiiHOro HaB4aHHA « CiIKOPCbKUIA»

Bupg cemectposoro
KOHTpO/IO

3anik

TEXHOJIOI'TA ITPOAYKTIB MIKPOBHOI'O CUHTE3Y

Kadeapa, aka
3abesneuye
BUKNAAAHHA

Mpomucnosoi 6ioTexHonorii Ta biopapmauii PET

PiBeHb BULLOT
oCBiTH

Mepwwnit (6akanaBpcbKuiA)

Moxnusi
obmerKeHHs,
CneuianbHocrTi,
ONA AKUX
apanToBaHa
aucuunnida

HEMaE

Kypc, cemectp

3 (5cem.)

O6c¢car gucumnninm
Ta po3noain roguH
ayAUTOpPHOI Ta
camocTilHoi
po6oTtun

4 kpeguTn EKTC (120 roamH), 3 sKKx

OEeHHe HaBYaHHA:

ayauTopHa poboTta — 54 roaunH (nekuji - 28 roguH, NPakTUYHI 3aHATTA — 26 roguHKM)
camocTiHa poboTa - 66 roguH

3304HE HABYAHHA:
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ayauTopHa poboTa — 16 roauH (nekuii - 10 roguH, NpakTUYHI 3aHATTA — 4 rogmHn)
camocTiHa poboTa - 104 roguH

Mosa BuKnagaHHA

YKpaiHCbKa

Bumoru po I'PYHTYETbCA Ha 3HAHHAX, OAEPMaHWX CTYAEHTaMM NPM  BUBYEHHI AWNCUMAAIH: 3aranbHa
noyaTKy BUBYEHHA | mikpobiosioria Ta Bipyconoria, 3arasbHa 6ioTexHONOriA, reHeTMKa, 3arajibHa iMyHO/OriA, OCHOBM
Aucumnniim mikosiorii, npouecu i anapaTtu 6ioTeXHOOTIYHUX BUPOOHULTB.
Wo 6yae TexHosorii OTPUMaHHA HalBaX/MBILLIMX NPOAYKTIB bioTexHonoril, oAeprKyBaHUX 33 O0MOMOrOH0
BMBYaATUCA MiKpoopraHiamis. pu BWMBYEHHI AUCLUNAIHW PO3rNA[AKOTLCA TEXHONOTII, AKi 3aCTOCOBYHOTLCA Y
Pi3HOMaHITHMX rafy3ax NPOMMUCAIOBOCTI Ta MeAULNHM.
Yomy ue Ouncumnnida BMUCBIT/IIOE OCHOBHI PO34inn Cy4acHoi NpoMM1CIoBOT Mikpobiosorii Ta fae yaBAEHHA Npo
uikaso/Tpeba OCHOBHi AOCATHEHHA B ranysi OGyHAAMEHTaNbHUX [OCNIAMKEHb, Ha AKMX 06a3yrTbCA  PisHi
BMBYATU mikpobionoriyHi BUpobHMuTBA.
Yomy moxKHa Pe3ynbTaTn HaBYaHHA:
HaBuYMUTUCA - BMIiTM BMKOPUCTOBYBATUM MeTOAM  AOCHigXeHHA Mopdo-di3ionoriyHoi  XapaKTepUCTUKK
MIKPOOpraHi3mis;
- BMITM CKNagatu cxemy 6iOCMHTE3y LiNbOBOrO MPOAYKTY, MOYMHAOUM 3 peakui Katabonismy
pocToBoro cybcTparty;
-  BMITMU BMKOPUCTOBYIOYM 3HAHHA METabonismy KANiTMH pPo3pobaATM OCHOBHI TEXHO/OTIYHI
napameTtpu biocuMHTe3y;
- BMITK aHani3yBaTh icHytodi cnocobu BUMPOOHMLTBA NEBHOI NPOAYKLIil, BU3HAYaTK iIX HEeAO0NIKM Ta
BUOUPATU MOXK/MBI MeToamM ANA YAO0CKOHANEHHS TEXHOOTII;
- BMIiTWM 0bMpaTM meToaM Ta iIHCTPYMEHTANbHI 3acobu ans pos3s’A3aHHA nNpobiem OTPUMAHHA Ta
BUAINEHHSA NPOAYKTIB MIKPOBHOIo CUHTE3Y;
- BMIiTM OTpuMyBaTU B NabOPaTOPHUX yMoBax pag 6ioNOriYHO aKTUBHMX PEYOBUH — MPOAYKTIB
MiKpOBHOro cnMHTesy;e niasuLLEHHA ePpeKTUBHOCTI MiIKPOOHUX BioTexHonoril;
- BMITM BU3HAYaTW CKAag NPoayKTiB GepMeHTaTUBHUX PEaKLil, 3 BUKOPUCTAHHAM Pi3HUX AKICHUX
Ta KiNbKiCHUX MmeToAiB;
- BONOAITM TEXHIKO BMKOHAHHA OCHOBHMX aHani3iB AKOCTI CUPOBWHM, FOTOBOI NPOAYKLUi
MiKpob6ionoriyHnx BUPOOHMLTB.
AK MOXHa KomneTeHTHOCTI, AKi MOXHa OTPMMATH, BUBYMBLUM AaHY ANCLUNAIHY:
KopuctyBaTtuca — 3paTHicTb 3abesnevyyBaTn peasnisauito TEXHONOTNYHOro MPOLECcy Ha OCHOBI TEXHOJOFMYHOro
HabyTumu pernameHTy, opraHisyBatM epeKTUBHY CUCTEMY KOHTPO/IO AKOCTI CMPOBMHMW, HaniBpabpuKaTie Ta
3HaHHAMM i roToBOI NPOAYKL,i;
YMiHHAMMN — 30aTHICTb 3acTOCOBYBATM 3HAHHA 3 MeTaboniamy KAiTUH npu po3pobui TexHO/oriYHUX

napameTpiB BeZeHHA npoLecy;

— 30aTHICTb A0 PO3PO06JIEHHA TEXHOJIOMIYHUX CXeM BUPOBOHMLTBA NPOAYKTIB MIKPOOHOIo CUHTE3Y
Ta aHani3y yMOB KyNbTUBYBaHHS;

— 34aTHiICTb 40 pPO3B’A3aHHA CKAAAHMX 33a4ad Ta MPaAKTUYHMX npobnem, nNOB’sA3aHMX 3
YO,0CKOHA/IEHHAM TeXHOOTiT BUPOOHULTBA NPOAYKTIB MIKPOOHOr0O CUHTE3Y;

— 34aTHicTb NpautoBaTh 3 BiONOMYHMMKM areHTamu, WO BUKOPUCTOBYIOTLCS Y BIOTEXHONOTIYHMX
npouecax;

— 34aTHICTb 40 NowWwyKy, 06pobaeHHA Ta aHani3y iHpopmaLii 3 pisHMX axxepen.

IHpopmauiiiHe

Cunabyc AMCUMNAIHM, KOHCMEKT NeKUii, HaB4yasbHi NOCIOHWKKM, METOAMYHI pekomeHaauii Ao

3abesneyeHHA BMKOHaHHA nabopatopHux pobit, E-Kamnyc, Nnatdopma ancraHuiiHoro HaB4yaHHA « CikopCbKMiA»
ancuunniim
Bup cemectpoBoro | 3anik
KOHTPO/IO
BIOTEXHOJIOI'II IIEPEPOBKH BIAXO/IB
Kadeapa, aka Kadepnpa bioeHepreTmku, bioiHpopmaTuKm Ta ekobioTexHonorii ®bT
3abesneuye
BUKNAZaHHA
PiBeHb BULW,OI Mepwwnit (6akanaBpcbKuiA)
ocBiTH
Moxnusi Hemae
obmexeHHA

Kypc, cemectp

3 (5 cemecTp)

O6car

4 kpeanTn EKTC, 3 AKNX
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OEeHHe HaBYaHHA:

ayauTopHa poboTta — 54 roauH (nekuii — 28 roAmMH, NPakTUYHI 3aHATTA — 16 roauH, nabopaTopHi
po6oTn — 10 roamH)

camocTiHa poboTa - 66 roguH

3304He HaBYaHHA:

ayauTopHa poboTta — 16 roguH (nekuii — 10 roguH, NpakTUYHi 3aHATTA — 4 roaunHn, nabopaTtopHi
po60TK — 2 roanHu)

camocTilHa poboTa - 104 roauH

Mosa BUKNagaHHA

YKpaiHCbKa

Bumoru po
NoYaTKy BUBYEHHSA
Aucumnniim

I'PYHTYETbCA Ha 3HaAHHAX, OAEPXKaHWUX CTYAEHTaMM MPU BMBYEHHI AMcuMnAiH: Ximia, 6ionoris,
mikpobionoris, 6ioximia, npommncnosa ekonoris.

Wo 6yae
BUBYATUCA

EdekTmBHi 6ionoriyHi, TepmiyHi meToan nepepobkm NobyTOBUX BiaxoniB, NPOEKTYBaHHA Cy4aCHUX
nosiroHis. BropuHHa nepepobka sigxoais (Reduce, Reuse, Recycle). CopTyBaHHA BigxoaiB fK
nepwuin KPOK [0 3aCTOCyBaHHA MexaHiYHo-6ionoriyHoro niaxogy pnns nepepobku Bigxonis Ta
BapiaHTK iX NPAKTMYHOro BNPOBAAXKEHHA. YTMAI3aLiA NPOMUCIOBUX BiAXOAiB, cepen AKUX Bigxoam
OpPraHiYHOro NOXOAMKEHHSA, BigX0AM KOCMETMYHOI, Xap4yoBoi ranysi, apmseigxoan, meamyHi Bigxoam.
MexaHi3aM KOMMNIEKCHOrO yrnpaBs/iiHHA Ta 3aKOHOA4aB4Ya 6a3a ranysi NoBOAKEHHSA 3 Biaxogamu.

Yomy ue
uikaso/Tpeba
BMBYATH

- Cdepa noBoa)KeHHs 3 Biaxogamu noTpebye 3acTocyBaHHA Cy4aCHMX TEXHOJOrM Ta pilleHb,
OCKi/IbKM Ha CcbOrogHi noBogXeHHA 3 nobytoBMmM Bigxoaamum B YKpaiHi oOpieHTOBaHe Ha
33aXOPOHEHHA, a AnLe 611M3bKo 5% nepepobaseTbCA.

- O3HaltomneHHs i3 Zero Waste: cTMiemM XUTTS 32 NPUHUMNOM KHY/b BiAXOAiBY.

- B paHomy Kypci B OTpPMMAETe TeopeTuyHe NiArpyHTA, NPaKTUYHI HaBUYKWM ANA 3aCTOCYBaHHA
6i0TEXHOMOrYHUX  MeToAiB nepepobKW, TaKMX HAK KOMMOCTYBAHHA, BEPMWMKOMMNOCTYBAHHA
bioBigxoaiB, AKi HauineHi Ha 3MeHLWeHHs 06’eMiB BiAXOAiB, WO 3aXOPOHIOTb Ta OTPMMAHHA
KOPUWCHOrO NPOAYKTY ANA BigHOB/NEHHA FPYHTIB.

- be3sneuHi 6ioTexHonorii yTUAi3aLii Bigxoais AalOTb MOXKAUBICTL BUPIWNTU Npobiemun 3abpygHEHHA
LOBKiNNA, OTpUMATM [AOAATKOBI MaTepiain Ta eHeprito, AKi MOXHA BWKOPUCTOBYBATU ONA
rocnogapcbkux notpeb.

Yomy moXKHa

- 3abe3neynTn nepexis 3 NepBMHHOI CUPOBUHM Ha BTOPMHHI MaTepiaibHi pecypcu, OTpMMmaHi B

HaBuYMUTUCA pe3synbTaTi nepepobKku Biaxoais.
- BigHoBntOBAaTM FPYHTU LWAAXOM BHECEHHA 6iorymycy, KOMMOCTY OTPUMMAHOro B pe3ynbTaTi
nepepobKM opraHivyHMX BiAXOA4iB.
- 3acTtocoByBaTM bioTexHonorii — 6ioBUAYroByBaHHA, AN OTPUMAHHA KOPUCHUX KOMMOHEHTIB
BiZX04iB NPOMMCNOBUX NigNPUEMCTB B ByAiBHULTBI, CiNIbCbKOMY rocnogapcTBi Ta iHWKWX raaysnax.
- 3actocoByBaTn 6e3nedyHi, ManoBigxoAHi Ta paujioHaNbHi TexHi4YHi pilweHHA (NpoekTW) wWwoao
CKOPOYEHHSA, MOBTOPHOrO BUKOPUCTAHHA Ta BTOPUHHOI NepepobKu Biaxoais.
- OTpMMaHi 3HaHHA A03BOATL MalbyTHIM daxiBUAM BUMKOPUCTOBYBATU CydacHi bioTexHosorii. npu
po3pobui nporpam, TEXHONOTIN YTUAI3aL,i BigX0A4iB MICT, CENULL, NPOMUCIOBUX 06’EKTIB,
- EdeKkTMBHO BMKOPMCTOBYBATM 3aKOHOAABYY, HOPMATMBHY, [OO0BIAKOBY AiTepatypy y cdepi
NoBOAXKEHHA 3 BiAXo4amMu; BUKOHYBATU PYHKL,ii Y1EeHiB rpOMaZiCbKMX eKCNepTHUX KOMICili 3 NUTaHb
NnoBOAXKEHHA 3 BigAXxo4amu rany3eBOro piBHA Ta 4YieHiB TPOMAACbKMX  OpraHisauin
NPUPOLOOXOPOHHOTO XapaKTepy.
Pe3ynbTaT HaB4yaHHA:
— PO3YMITU TEOPEeTMYHI Ta NpPaKTWUYHI NigXoau OO0 CTBOPEHHS Ta KepyBaHHA GioTexHoMoriYHMmu
npouecamm nepepobKku Biaxoais;
— pPO3yMiTU TeopeTUYHi Ta MNpPaKTMYHI NigxoAM [0 CTBOPEHHSs Ta 3acTOCyBaHHA acouiauin
MIKpOOpraHiamis Ta WTamMiB 419 BUKOPUCTAHHA iX B NpoLecax nepepobku Biaxoais;
— dopmynioBaTU NIOTIYHI BUCHOBKWM Ta OBFPYHTOBAHI pekomeHAauji Woao OuiHKKM, eKcnyaTauil Ta
BMNPOBaAMeHHi bioTexHoorYHUX NpoueciB nepepobKu Bigxoais;
— BMITM nNAaHyBaTW, OPraHi3oBYBaTM i KOHTPOJ/IIOBATU CUCTEMM MeEPepobKM BiAXOAiB pi3HOro
NOXOAXKEHHS;
— [AEeMOHCTPYBaTM PO3yMiHHA HOPMATMBHO-NPABOBMX aKTiB, HOPM, NPaBUA Ta CTaHAAPTIB B ranysi
NOBOZKEHHA 3 BiAX04aMU;
— BUABJIATU OCHOBHI YNHHWKM, LLLO MOXKYTb CTPMMYBATWN BNPOBAAMKEHHA CY4ACHUX METOAIB yTUAi3auii
Biaxoais

AK MOXHa CTYAEHT 3MOXKe:

KopucTtyBaTuca - BMKOPWCTOBYBATW Cy4yacHi meToau nepepobku nobyToBMX Ta NPOMUCAOBUX BIOXOALIB Yy ranysi

HabyTumu NOBOAKEHHA 3 BiAXO4aMU;

3HAHHAMM i - BUKOPMUCTOBYBATWU NPUHUMNW YNpaBAiHHA BiAXO04amW, BNPOBALMKEHHA CydaCHWUX BioTexHosorin B
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YMiHHAMU

OaHy ranysb;

- NAaHyBaTU Ta pPO3PAXOBYBATU AiNAHKM TEXHONOFMYHMX CXeM LWOAO Nepepobkn nobyToBux Ta
NPOMMCNOBUX BiAXO4iB;

- nigbupatn 6ioNoriyHi areHTM Ha OCHOBI X MiKpobionoriyHMx Ta 6ioXiMiYHMX BMACTMBOCTAX A44A
KOMNOCTYBaHHA, BEPMMKOMMNOCTYBaHHA bioBiaxoais, 6ioBMAYyroByBaHHs.

KomneTeHTHOCTI, AKi MOXHa OTPUMATW, BUBYMBLUW AaHY ANCUMNNAIHY:

- 3[aTHICTb aHanisyBaTM Ta npautoBaTv 3 6ioNOFYHMMKM areHTamMu, AKi BMKOPUCTOBYHOTbCA Y
bioTexHoNOriYHMX Npouecax nepepobKm Ta yTuAisauii Bigxoais;

- 34aTHICTb NPOBOAWTU aHani3 CUPOBWUHM, MaTepianiB, UiINbOBUX NPOAYKTIB 6GiOTEXHOMOrYHOI
yTUAi3aL,ii Bigxo4iB Pi3HOro NOXOAXKEHHS;

- 34aTHiCTb edEeKTUBHO BUKOPMUCTOBYBATU IHCTPYMEHTM Ta MeToAM ANA aHani3y, NPOEKTYBaHHS,
po3paxyHKy Ta BunpobyBaHb npu po3pobui 6ioTexHonori yTunisauii Bigxoais pisHoro
NOXOAMKEHHS;

- 3[4aTHiCTb iaeHTUdIKyBaTK, ¢opmyntoBaTU | BUPiWYBaTU iHXKEHEpPHI npobnemu, nos’s3aHi 3
npouecamm nepepobku Biaxoais;

- 34aTHiCTb AO0CANiAXKYyBaTH i BU3HaA4YaTU npobnemy Ta igeHTUIKYBATU 0OMENKEHHS, BK/IOYAOUN Ti,
Wo nos’A3aHi 3 npobaemamu OXOPOHW MPUPOAM, CTANOro PO3BUTKY, 340pOB’A i 6esnekn 3
OLIHKaMM PU3MKIB 3aCTOCYBAHHS NPUPOLOOXOPOHHMX TEXHOOTIN.

IHpopmauiiiHe

Cnnabyc gucumniiHK, HaBYyanbHi NOCIOGHMKKM, KOHCMeKT nekuin Towo. E-Kamnyc, Mnatdopma

3abe3neyeHHsA ANCTaHUiMHOro HaBYyaHHA «CiKOPCbKUn»
Bup cemectpoBoro | 3anik
KOHTpOO
BIOMETO/U 3AXUCTY POCJINH
Kadeapa, Aaka Kadeapa bioeHepreTku, bioiHpopmaTKm Ta ekobioTexHonorii ®6T
3abesneuye
BUKNAAAHHA
PiBeHb BULOT Mepunii (6akanaBpcbKuit)
oCBiTH
Moxnusi Hemae
obMmexeHHs

Kypc, cemectp

3 (5 cemecTp)

O6car

4 kpeanTn EKTC, 3 AKNX

OEeHHe HaBYaHHA:

ayauTopHa poboTa — 54 roauH (nekuii — 28 roguH, NpakTnyHi 3aHATTA — 10 roanH, nabopaTopHi
po6oTn — 16 roamH)

camocTiHa poboTa - 66 roguH

3304HE HABYAHHA:

ayauTopHa poboTta — 16 roaunH (nekujii — 10 rogmH, NpakTUYHi 3aHATTA — 2 roAnHK, NabopaTopHi
po60TH — 4 roanHK)

camocTiliHa poboTa - 104 roauH

Mosa BUKnagaHHA

YKpaiHCbKa

Bumoru go 'PYHTYETbCA Ha 3HAHHAX, OAEPXaHNX CTYAeHTaMMU NPW BUBYEHHI AMCUMMAIH: AHaToMiA Ta disionoria

noyYyaTKy BUBYEHHA | pOCAuH, 3arasnbHa Mikpobionoria Ta Bipyconoria, bioximia, BbiodismKka, Mpomucnoea ekonoris,

aucuunniim bionoria KNiTUHWK.

Lo 6yne OCHOBHI WKigHMKKN Ta 36yaHUKKM XxBOpOb pocinH. OpraHismu, AKki BUKOPUCTOBYIOTb AnA Hiosaxucty

BMBYATUCA POCAKUH. 3aranbHa XapaKTepucTMka BioTexHOMOoriYHMX npenapariB 4na 3aXMCTy POC/NMH Ta OCHOBM
TEXHONOTYHUX Npouecis ix BUPobHMULUTBA. [eHeTUYHa mogudikalia poCcanH, AK 3acib NigBULLEHHS
CTIMKOCTI 40 XBOPOO Ta LWKiAHMKIB.

Yomy ue 3HaHHA OCHOB 6i03axMCTy POCAMH  [A03BOAUTb  ePEKTUBHO BMKOPMUCTOBYBATM  NPUPOAHI

uikaso/Tpeba B3aEMO3B'A3KM B eKocucTemMax ANs NigsulleHHs 6e3neyHocTi NpoAyKLii CiibCbKOro rocnofapcTsa.

BUBYATHU BiomeToaM 3aXMCTy POC/IMH KOPUCTYIOTLCSA 3HAYHUM iHTEPECOM Y 3B’A3KY 3 PO3BUTKOM «OpraHiyHOro

3em1epobcTBa», OCKINIbKM BOHM € Be3nevyHuMn ANA JOBKINAA Ta 340p0B’s NtoanHK | 6asytoTbea Ha
NPUPOAHIN aHTAaroHICTUYHIM B3aEMOAIi opraHiamis pisHMX BUAiIB. BUKOpUCTaHHA BiomeToAiB 3axucty
POC/AVH A03BO/IUTb 3HWU3UTU AHTPONOrEHHE HABAHTAXKEHHA HA HABKOJIMLIHE CepenoBuLLEe, OCKINbKM
X aKTUBHE BNPOBAAKEHHSA NPMU3BEAE A0 3MEHLLEHHA YaCcTKM XiMiYHMX necTnumAais cepen 3acobis, Aki
BMKOPUCTOBYIOTb AN 06p0o6KM /I KynbTyp.

Yomy moxKHa
HaBYUTUCA

B pe3ynbTaTi BMBYEHHA AUCUMMNAIHM CTYAEHTU OTPUMALOTb 3HAHHA LWOAO:
- OCHOBHMUX LWKIAHWUKIB POCAMH Ta iIX NPUPOAHMUX AHTArOHICTIB, AKMX MOMKHA BMKOPWUCTOBYBATM ANA
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6i03axmCTy pOCanH;

- MeTOfiB BMKOPUCTaHHA KUBMX OpraHiamis (Bipycu, 6aKTepii, HalnpocCTilwi, Komaxu Ta iH.) Ta ix
npupoaHux metabonitis 4na 60poTbOM 3i WKIAHMKaMKM Ta XBOPOHaMK POC/IUH;

- MeToAiB Ta ocobamBocTen BUPOOHULUTBA HiOTEXHOJIOMYHMX MpenapatiB Aas 3aXUCTy POC/MH Ta
NiABULLLEHHA BPOXKaWHOCTI;

- BWKOPUCTAHHS TeHeTMYHOoi Moamodikauil opraHiamie a4nA NigBUWEHHS X  arpoTexHiYHUX
BNACTUBOCTEN.

YMiHHA:

- BU3Ha4aTu 36y HMKIB XBOPOO POC/NIMH HA OCHOBI TMNOBMX 03HAK YPaXKEHHA Ta MOLUIKOANKEHb;

- nigbupatn HeobxigHi 3acobwu 6io3axucty AnA POCAUH MEBHMX BUAIB B 3a/IEKHOCTI Big, YmMOB
BMPOLLYBAHHSA.

Pe3ynbTaT HaB4yaHHA:

- BMITM BMKOPMCTOBYBATW 3HaAHHA LWOAO CTPYKTYpPHOI opraHisauii ¢isionoriyHnx Ta 6GioximiyHMX
BNACTUBOCTEN €yKapioTUYHUX Ta MPOKAPIOTUYHUX OPraHi3miB Ta BipYyCiB, AKi BUKOPUCTOBYIOTb ANA
6ionoriyHOro 3axmMcTy POCAMH Bif, WKIAHUKIB, iX CUCTEMATUKM Ta Knacudikauii, 3HaUYeHHs LUX
OopraHiamiB y NpUPOAHUX NpoLecax Ta arponpoOMMUCIOBOCTI ANA NigdopPy TEXHOJOTIA 3aXMCTy POC/IUH
Ta BMbOpy TexHonori BUpobHMUTBA bionpenaparis;

- BMiTWU BM3HA4YaTWM OCHOBHMX LWWKIAHWKIB POCAMH Ta NigbupaTtn iIX NPUPOLHUX AHTArOHICTIB, AKUX
MOKHA BUKOPUCTOBYBaTK Aana 6i03axmncty pocivH;

- BMITU BMKOPWUCTOBYBATMU KMBi opraHiamu (Bipycu, BakTepii, HalnpocTiwi, Komaxu Ta iH.) Ta ix
npupogHi metabonitn ana 60poTbbu 3i WKiAHMKaMK Ta xBOpobaMn poCanH;

- BMIiTU BMKOPUCTOBYBATM 3HAHHA MPO FEeHEeTUYHY MOoAMiKaLito opraHiamiB Aas NiABULLEHHA iX
arpoTexHiYHMX BIaCTUBOCTEN.

AK MOXHa
KopuctyBaTuca
HabyTumu
3HaHHAMM i
YMiHHAMU

- aHanisyBaTu edpekT bionpenaparTiB Ta BU3Ha4YaTN ePeKTUBHICTb 3ac06iB 6i03aXUCTY POC/INH;

- po3pobaATK HOBI 3ac0bU 6i03aXMCTY POC/AMH Ha OCHOBI 3HAHb NPO NPUPOAHMX BOPOTiB LKIAHUKIB
pPOCAUH;

- BU3HAYaTM CTiMKICTb POCAUH A0 ypaXKeHb NaTOreHHMMU opraHiamamu;

- po3pobAATM TEXHONOTIYHI cXemun BUPOBHMLTBA BionpenapaTis 418 3aXMCTY POC/VH.

KomneTeHTHOCTI, AKi MOXHa OTPUMATK, BUBYMBLUW AaHY ANCUWNNAIHY:

- 34aTHICTb NpautoBaTh 3 6ioN0TIYHMMM areHTaMu, AKi BUKOPUCTOBYHOTb A/1a 6i03aXMCTy POC/INH;

- 34aTHiCTb nNpoBOAMTM aHani3 bionpenapatiB, CUMPOBUHUM Ans BUPOOHMUTBA bGionpenaparis,
HanNiBNPOAYKTIB;

- 3[aTHIiCTb aHani3yBaTM Ta NPOEKTYBaTU BUPODOHMUTBA bionpenapaTiB, 34aTHICTb aHanisysaTw,
BMKOPUCTOBYBATM Ta NiABMpPaTU METOANKN BUKOPUCTAHHA BionpenapaTiB 41a 3aXUCTy POC/IUH;

- 34aTHiCTb BM3Ha4yaTM 30yAHWKIB XBOPOO POCAMH HA OCHOBI TUMOBMX O3HAK YpPaXeHHA Ta
MOLWKOAKEHD;

- 34aTHICTb aHani3yBaTh edeKT bionpenapaTis, BM3Ha4yaTU ePEKTUBHICTb 3ac0biB 6io3axMCTy POCAUH
Ta BWM3HAYaTU CTIMKICTb POC/INH A0 YpParKeHb NAaTOreHHUMW OpraHiamamu;

- 34aTHICTb PO3POHBAATU TEXHOJIOTIYHI CXeMM BUPOOHMLUTBA BionpenapaTis A5 3aXUCTY POC/IMH.

IHpopmauiiiHe

Cnnabyc pgucumnaiHK, HaB4YasbHi MOCIOHWKM, KOHCMEKT nekuin Towo. E-Kamnyc, Mnatdopma

3abe3neyeHHsA ANCTaHUiMHOro HaBYyaHHA «CiKOPCbKUn»
Bup cemectpoBoro | 3anik
KOHTpO0
OCHOBHA BIOIH®OPMATHUKH
Kadeapa, Aaka Kadeapa bioeHepreTku, bioiHpopmaTKm Ta ekobioTexHonorii ®6T
3abesneuye
BUKNAAAHHA
PiBeHb BULW,OI Mepwwnit (6akanaBpcbKuiA)
oCBiTH
Moxnusi Hemae
obmexeHHs

Kypc, cemectp

3 (5 cemecTp)

O6car

4 kpeanTn EKTC, 3 AKKNX

OEeHHe HaBYaHHA:

OEeHHe HaBYaHHA:

ayauTopHa poboTa — 54 roauH (neku,ii — 28 roguH, NPakTUYHI 3aHATTA — 26 roauH)
camocTiliHa poboTa - 66 roguH
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3304He HaBYaHHA:
ayauTopHa poboTta — 16 roauH (nekuii — 10 roanH, NPakTUYHi 3aHATTA — 6 roguH)
camocTiHa poboTa - 104 roguH

Mosa BuKnagaHHA

YKpaiHCbKa

Bumoru go I'PYHTYETbCA Ha 3HAHHAX, OAEPNaHUX CTyAeHTaMWM Mpu BUBYEHHI AucumnAiH: [HpopmaLiliHi
noy4aTKy BUBYEHHA | TexHosorii, bioximia, Mikpobionoria i Bipyconorisa, FeHeTUKa, a TaKOX HEOOXiAHWI piBEHb BONOAIHHA
aucuunniim aHTNINCbKOIO MOBOIO He HUKYe A2,

LWo 6yae OCHOBHi NOHATTA, MeToAM Ta anroputMmu bioiHdopmaTuKK, bioiHbopmaLiitHi 6a3m gaHux, meToam
BUBYATMHCA Biopython gna poboTn 3 reHOMOM Ta MPOTEOMOM

Yomy ue BioiHbopMmaTMKa BMBYAE 3aCTOCYBAHHA Cy4aCHUX iHGOPMALIMHMX Ta 0OUYMCNHOBAHUX TEXHONOTIN Y
uikaso/Tpeba MOIEKYNAPHIN Bionorii ana aHanisy i cuctemartmsauii 6ioforiYHMX AaHUX, MOAENOBaHHA MPOLLECB,
BMBYATU WO BiAOYBalOTbCA HA MONEKY/NAPHOMY PiBHi: BUABNEHHA CTPYKTYpW, OYHKUIM Ta B3aemogii

6iomakpomonekyn i noganblle BUKOPUCTAHHA UMX 3HaHb MPW CTBOPEHHI HOBUX NiKapCbKUi
npenaparis, HAHOMaTepianis i NpuNagiB 4NA LiArHOCTUKM | NiKYBaHHA NIOAUMHW, @ TAKOXK OTPMMaAHHA
OpraHi3mis 3 Hanepez 3agaHMMU BIACTUBOCTAMM.

Yomy moXKHa

Pe3ynbTaTn HaB4YaHHA:

HaBYMUTUCA 1. BMiTW NpOBOANTU MOLLYKM FOMOJIONIB 33 AOMNOMOIOH0 iHCTPYMEHTIB HafBHUX Ha bioiHdopmaLiiHNX
nopranax.
2. Bmitm npautoBat 3 6GioiHpopmauitHUMM Haszamn AaHUX Ha NpPAMY 3 KOHCONI MeTodamu
Biopython Ta aHanisyBaTn oTpMMaHi reHOMHI Ta NPOTEOMHI AaHi.
3. BmiT aHanisyBaTtu Ta Bisyanisysatu 3D cTpyKTypu 6inkiB metogamum Biopython.
4. BMiTM NpoBOAUTU MHOMWHHI BUPIBHIOBAHHA A5 NoAanbluoi nobyaosu ¢inoreHeTUYHUX Aepes.
5. BMiTM npoBOAMTM CTPYKTYpHE BUPIBHIOBAaHHA Ta pPO3PaxoByBaTU CepefHE KBapApaTUyHe
BiAXWMNEHHA MiX cTpyKTypamn (RMSD).
AK moXKHa KomneTeHTHOCTI, AKi MOXHa OTPUMATK, BUBYMBLUW AaHY ANCUUNNAIHY:
KopuctyBaTtuca - 3[laTHIiCTb 3acTOCOBYBaTM MeToam Biopython ans BupiweHHA 6ioiHpopmauiiHKX 3334
HabyTumu - 3[1aTHICTb 3acTOCOBYBATHK HioiHPOPMaLLiiHi aAropuUTMK ANA aHaNi3y reHOMY Ta NPoTeoMy
3HAHHAMM i - 3[1aTHICTb OPiEHTYBATUCA Ta BUKOPUCTOBYBATK HioiHpopMaLLiitHi 6a3n aaHmx
YMiHHAMU
IHpopmauiiiHe Cunabyc aucumniiHy, HaB4YasbHi MNOCIOHWMKM, KOHCMEKT nekuin Towo. E-Kamnyc, Mnatdopma
3abe3neyeHHsA OMCTaHUiMHOro HaBYyaHHA « CiIkopCbKMIA»
Bup cemectpoBoro | 3anik
KOHTPOJIIO
XIMIA BIOT'EHHUX EJIEMEHTIB
Kadeppa, aka bioeHepreTuku, bioiHbopmaTuKu Ta ekobiotexHonorii PET
3abe3neuye
BUK/IAZaHHA
PiBeHb BULWOT Mepmii (6akanaBpcbKuit)
ocCBiTH
Moxknusi Hemae
obmerKeHHs,
CneuianbHocrTi,
ANA AKUX
afanToBaHa
AucuunniHa
Kypc, cemectp 3 (5 cem.)

O6car gucumuniiim
Ta po3noAin roguH
ayAMTOpHOI Ta
camocTiitHoi
po6otn

4 kpeantn EKTC, 3 AKMX

AeHHe HaBYaHHA:

ayauTopHa poboTa — 54 roamH (nekuji — 28 rogmH, nabopaTopHi poboTn — 26 roanH)
camocTiHa poborTa - 66 roanH

3304HEe HaBYaHHA:

ayauTopHa poboTa — 16 roamH (nekuii — 10 rogmH, nabopaTtopHi poboTn — 6 roamnH)
camocTiiHa poboTa - 104 roauH

MoBa BUKNagaHHA

YKpaiHCbKa

Bumoru go 'DYHTYETbCA Ha 3HAHHAX, OJEPKaHUX CTYAEHTaMM NPU BUBYEHHI AUCLMMAIH: XiMia, Bioximia, Bionoria
NOYATKY BUBUEHHA | KNITUHMU

Aucumnniim

Lo 6yae [Jia enemeHTiB Ha meTaboniuyHi npouecu, wWo nepebiraloTb B oOpraHiami. Metoam 3axucTy
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BMBYATUCA MIKpPOOpPraHiamis, poCAWH Ta NOAMHU BiA4 Aii TOKCUMYHUX enemeHTiB. MexaHisMM Hagxo4KeHHA
€NEMEHTIB A0 KNITUH.

Yomy ue Onsa po3pobKu NiKapcbKMx npenapaTiB HeobXxigHe 3HAHHA 3 Aji Pi3HMX eNeMeHTiB Ta iX CNOAYK Ha

uikaso/Tpe6ba MeTabonism; AKMM UYMHOM MOXKYTb HAAXOOUTU [0 KAITUH Pi3HI BMAM CNOAYK, WO COpuAe Ta

BMBYATU YNOBI/NIbHIOE Liel NpoLec, YTBOPEHHA KOMMNAEKCIB METANIB 3 Pi3HUMM OpPraHiYHMMKM CMOAYKamK, Ta ix

A0CTaBKa B KAITUHY.

Yomy morKHa

3HaTU: 6i0N0riYHY aKTUBHICTb Ta TOKCUYHY Ait0 e/IeMEHTIB Ta iX CNOJYK; BN/INB Ha MeTabonism;

HaBYMTUCA HeOobXiAHICTb eIeMEeHTIB ANA XKUTTEAIANbHOCTI;
- OCHOBHI WWAAXN HAAXOAXKEHHA e/leMeHTIB A0 KNITUH, 3a1eXHICTb NPOABY Al Bif, CTPYKTYPU CNONYKK,
B3aEMOLIA MiXK eNleMeHTaMM NPU YTBOPEHHI KOMMEKCIB.
BMIiTU: - BMKOPUCTOBYBATU XiMiuHi, Pi3nuHi, disMKo-XiMidyHi MeToan Npu KOHTPOAI AKOCTI NPOAYKTIB
Xap4yBaHHA.
AK MmoXKHa HabyTumn 3HaHHAMM Ta BMIHHAMM MOXKHa KOPUCTYBATUCA Npu pobOTi HA CydaCHOMY aHaNiTUHHOMY
KopucTyBaTucA obnafHaHHi Ana po3pobKKM HOBUX GOPM NiKapCbKMX NPENapaTis, 414 NONINWEHHA iIMYHITETY.
HabyTummn
3HAHHAMM i
YMiHHAMM
IHpopmauiiiHe Cunabyc AncumniiHK, HaBYaNbHi NOCIBHMKK, KOHCNEKT nekuin Towo. E-Kamnyc, Nhatdpopma
3abe3neyeHHs OMCTaHUiMHOro HaB4YaHHsA « CiIKOPCbKMN»
Aucumnniim
Bup cemectpoBoro | 3anik
KOHTPOANIO
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AHomauii subipKkosux oucyunnin 0ns eus4yeHHA Ha 3 Kypci (6 cem.)

MOJAEJIOBAHHSA BIOTEXHOJIOI'TYHUX MPOLHECIB Y CHEIIAJIBHOMY

OBJIAJJTHAHHI
Kadeapa, aka bioTexHiku Ta iHxeHepii BT
3abesneuye
BUKNAAAHHA
PiBeHb BULW,Oi Mepwwnit (6akanaBpcbKuiA)
ocBiTH
Moxnusi Hemae
obmexeHHa
Kypc, cemectp 3 (6 cem.)

O6car

4 kpeanTn EKTC, 3 AKNX

JEeHHe HaBYaHHA:

ayauTopHa poboTta — 72 roaunH (nekuji - 36 roguH, NpakTUYHI 3aHATTA — 36 roguHKM)
camocTiliHa poboTa - 48 roguH

3304He HaBYaHHA:

ayauTopHa poboTa — 18 roauH (nekuii - 10 roguH, NpakTUYHI 3aHATTA — 8 rogmHn)
camocTiHa poboTa - 102 rogmH

Mosa BuKnagaHHA

YKpaiHCbKa

Bumoru po I'PYHTYETbCA Ha 3HAHHAX, OJepXaHWUX CTyAeHTaMM NpU BUBYEHHI aucuunnid: «Mpouecun, anapaTtu
NOYaTKy BUBYEHHA | Ta YCTATKyBaHHA 6ioTexHONOriyHMx BUPOOHWMLTBY, , «Di3uKa», «lHXeHepHa i Komn'toTepHa
Aucumnniim rpadika».

Lo 6yne 3acTocyBaHHA CUCTEMM aBTOMATM30BaHOro NpoeKTyBaHHA Solid Works ana supileHHa 3apad
BMBYaTUCA moaentoBaHHA  isMYHMX npoueciB, WO BiabyBalTbCcA B TUMOBOMY GioTexHoJsoriyHOMYy

obnagHaHHi.

Yomy ue OuncumnniHa L03BO/IAE OBOJIOAITU CYY4aCHOK CUCTEMOIKO aBTOMaTM30BaHOro MPOEKTyBaHHA Solid
uikaso/Tpeba Works, AKa MicTUTb moayni cumynauii, WO MOXKYTb BUKOPUCTOBYBATUCb O/ MOAENIOBAHHA
BMBYATHU di3MYHMX npoueciB Ta MPOrHo3yBaHHA pPoboYMX napameTpiB TMMNOBOro 6ioTeXHONOrIYHOro,

dapmaueBTUYHOro ob61agHaHHA.

Yomy moxKHa

OucumnniHa Hagae MOXAMBICTb OMaHyBaTU CydYacHi NPorpamHi 3acobwu, WO 3acTOCOBYIOTLCA MpU

HaBYUTUCA NPOEKTYBAHHI Ta GYHKLIOHYBAHHI 6i0TEXHONOTIYHUX BUPOOHMLTB:
- NopaTok Solid Works Static Simulation ana npoBeaeHHA KOHCTPYKLIMHMX PO3pPaxyHKiB TMNOBOro
6ioTexHos0riYHOro obnagHaHHsA;
- fopatok Solid Works Thermal Simulation gna nposeaeHHa TennoBMX PO3paxyHKiB TMNOBOro
6ioTexHos0riYHOro obnagHaHHsA;
- Hopatok Solid Works Motion Simulation gna npoBegeHHA MoOAENtOBAHHA PYXOMMUX BY3/iB
TMNoBoro 6ioTexHosoriYHOro obnagHaHHs;
- NopaTtok Solid Works Flow Simulation gna nposegeHHA MoAentOBaHHA rigpOANHAMIKM PiaMH i
rasis B TMnoBomy 6iotexHonoriyHomy obnagHaHHi.

Pe3ynbTaTt HaBYaHHA:

—BMiTM BUKOpUCTOBYBaTM CUCTEMM aABTOMATM30BAHOrO npoeKkTyBaHHA SolidWorks ans
MoAeNtoBaHHA npoueciB y 6ioTexHonorii.

—Bmitn 3actocosyBatn SolidWorks Static Simulation ana npoBeaeHHA KOHCTPYKUiNMHMX
po3paxyHKiB bioTexHonoriYyHoro ob6nagHaHHA.

— BMiTM BMKOHyBaTW TennoBi po3paxyHKku 3a gonomorot SolidWorks Thermal Simulation ana
aHani3y TennoBux npoecis y bioTexHonoriyHOMy 0b61agHaHHI.

— BmiTn 3acTocosyBath SolidWorks Motion Simulation gns moaentoBaHHA AMHAMIKM PYyXOMMUX
BYy3.iB 06/1a4HaHHSA, ONTUMI3YHOUM iXHIO PYHKLIOHAbHICTb.

—Bmitn BukopucToByBaTh SolidWorks Flow Simulation gna mogentoBaHHA rigpoAnHamiYHUX
npoueciB y piAuvHax i rasax, OLiHIOBaTM NapamMeTpu MOTOKYy B biopeakTopax Ta iHWoOmy
obnagHaHHi.

—BmitTn po3pobnsatn 3D mopeni bHioTexHonorivHoro obnagHaHHA 3 PO3POOKOK TEXHIYHOI
[OKyMeHTau,ji.

AK MmoXKHa HaBWYKM | KOMNETEHTHOCTI CTBOPEHHA, BAOCKOHA/IEHHA Ta 3aCTOCYBaHHA MaTEMATUYHMX, HAYKOBUX
KopucTyBaTuca M TeXHIYHMX MeTOZiB Ta KOMM'IOTEPHUX MPOrpamHuMx 3acobiB, BMiHHA 3acTOCOBYBATU CUCTEMHUM
HabyTumu niaxig AnA po3B’A3aHHA TeXHIYHWMX 334a4; 34aTHICTb 34IMCHIOBATU MOLWYK ONTMMAJIbHUX PilleHb
3HAHHAMM i Npu BUPILLEHHI 33434 HAYKOBWUX AO0CAIAMKEHb, MPOEKTYBAHHA, 06CAYyroByBaHHA Ta MoAepHisaLii

21




YMiHHAMU

061agHaHHA 3 BMKOPUCTAHHAM KOMM'LOTEpPHUX TexHonorih, CAD-cucTteM Ta iHWMX NPUKAALHUX
nporpam.
KomMneTeHTHOCTI, AKi MOXHa OTPMMATK, BUBYMBLUM AaHY ANCLUNAIHY:
—3[aTHICTb NPOEKTYBAHHA, MOAENOBAaHHA Ta BAOCKOHA/IEHHA 0613aAHAHHA 3 BUKOPUCTAHHAM
cyyacHux CAD-cucTem, a came CMCTeMM aBTOMAaTM30BaHOro NpoekTyBaHHA SolidWorks.
— 3[aTHICTb MPOEKTYBATM Ta ONTMMI3yBaTU CXEMU TEXHONOTIYHUX MiHIN BigNoBigHO A0 cneundiku
BMPOOHMLITBA Ta BUMOT NPOAYKTY.
—30aTHICTb MPOEKTYBATM KOHCTPYKLIii 3 ypaxyBaHHAM TFigpOAMHAMIYHUX | TepMOMEXaHIYHUX
ocobnaunsocTen.
—34aTHICTb NPOrHO3yBaTK NOBeAiHKY 06NaHAHHA B Pi3HUX PeMmax poboTu Ta ONTUMI3yBaTh
noro ¢oyHKLiOHYyBaHHA.
—3paTHicTb cTBOptOBaTU edeKTUBHI pilleHHA anAa aBTomaTu3auii BMPOOHMYMX npoueciB Ha
OCHOBI pe3ynbTaTiB MOAEN0BAHHA

IHpopmauiiiiHe

Cunabyc aucumnniHm, HaBYanbHi NOCIGHMKKM, KOHCMEKT NeKuin Towo. Mnatdopma AncTaHUitHOro

3abesneyeHHA HaBYaHHA «CikopcbKuit», E-Kamnyc
aucuunniim

Bup cemectpoBoro | 3anik

KOHTPOAIO

PO3PAXYHOK I MIPOEKTYBAHHS ®EPMEHTAIIIMHOI'O OBJIATHAHHS

Kadeapa, aka bioTexHiku Ta iHxeHepii BT
3abesneuye

BUKNAAAHHA

PiBeHb BULOT MepLunii (6akanaBpcbKuit)
oCBiTH

Moxnusi Hemae

obmerKeHHA

Kypc, cemectp 3 (6 cem.)

O6car aucumnnniim
Ta po3noain roguH
ayAUTOPHOI Ta
camocTiiiHoi
po6oTtun

4 kpeanTn EKTC, 3 AKNX

OEeHHe HaBYaHHA:

ayauTopHa poboTta — 72 roauH (nekuii - 36 roguH, NpakTUYHI 3aHATTA — 36 roguHK)
camocTiliHa poboTa - 48 roguH

3304He HaBYaHHA:

ayauTopHa poboTta — 18 roauH (nekuji - 10 rogmH, NpakTUYHI 3aHATTA — 8 roamHu)
camocTiHa poboTa - 102 roguH

Mosa BuKnagaHHA

YKpaiHCbKa

Bumoru go I'PYHTYETbCA Ha 3HAHHAX, OfEPaHMX CTyAEeHTamMM NPU BUBYEHHI aucumnain: «®Pismka», «Buuia

Noy4yaTKy BUBYEHHA | MaTemaTuKa», «lHKeHepHa i Komn'toTepHa rpadika», «Mpouecn Ta anapatm HIOTEXHONOTIYHUX

AVUCLUNANIHN BMPOBHULTBY

LWo 6yae CyyacCHi MEeTOAUKN iHXKUHIPUHTY NPOMWUCIOBUX BUPOBHUYMX NiHIN, Ae Ha AinfgHKax NPoMMUCI0BOro

BMBYaATUCA KY/NbTUBYBAaHHA BUKOPMUCTOBYIOTbCA TUMOBI EMHOCTI Ta depmeHTepun. Knacudikauii, npuHuMniu
poboTM i MEeTOAMKM PO3paxyHKy OCHOBHUX poboumx By3niB depmeHTepiB, KOHTPOAbHO-
BUMIiptoBanbHUX npunagis (KBIM), BHYTPiWHiIX Ta 30BHiWHIX MPUCTPOIB, CMCTEeM MiaBeAeHHA Ta
BiABEeAEHHA MaTepialbHUX MOTOKIB, BK/OYAOYM AOMOMiXKHe 06/afiHaHHA, € BaXKAUBMM O
dopMyBaHHA KOMMNETEHTHOCTEN BUCOKOKBanipikoBaHnx ¢axiBLiB 3i cneuianbHocTi BioTexHonorii Ta
6ioiHXeHepisn.

Yomy ue OuncumnniHa cnpsmoBaHa Ha nornuMbneHy MigrotoBKy CTyAeHTiB-bioTexHosoriB  y  coepi

uikaso/Tpeba KOHCTPYIOBAHHA Ta ONTMMI3aLii obnagHaHHA ANna pepMeHTaLiMHUX NPOLECiB, TakKuX AK BiocuHTes,

BMBYATU KY/NIbTUBYBAHHA KAITUH, BUPOBHULTBO depmeHTiB, biomacu Ta BionpoayKTie. AucumniiH oxonnatoe

TEOPETUYHI OCHOBM MPOEKTYBaHHS, PO3PAxyHKM Ha MILHICTb i CTiMKiCTb, @ TaKOX TEXHOOriYHi
acnekT pyHKUioHyBaHHA depmeHTaLiMHMX anapaTiB, @ TaKOX METOAMKU iHXKEHEPHUX PO3paxyHKiB
ONA NPOEKTYBAHHA €/IeMEeHTIB KOHCTPYKLiM TMnoBoro depmeHTauiiHoro obnagHaHHA.  Ocobausa
yBara npuainAaeTbcs BMMOram 6iOTeXHOJ/IOMNYHUX BUPOOHULTB, TaKMM fAK CTEPWUbHICTb, aepauis,
nepemilwyBaHHA, NiATPUMKA ONTUMANbHNX YMOB 415 POCTY MiKPOOPraHi3miB Ta KNiTUH.

Yomy moXKHa
HaBYMTUCA

— Bmitn

Pe3ynbTaTit HaBYaHHA:

BMKOHYBAaTM PO3PaxyHKM Ana  BU3HAYEHHA 06’emy, TennoBMX, MACOOBMIHHUX i
riapPOAVHAMIYHUX XapaKTEPUCTUK obBnafgHaHHA 3 ypaxyBaHHAM cneumoikm bioTexHonoriyHoro
npouecy.

— Bmitn 3abesnevyyBatM BUMOrM 6e3nekuM Npu MNPOEKTYBaHHI depmeHTauiliHOro obnagHaHHA,
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MiHiMi3yBaTK pU3NKM 3abpyaHEHHA cepenoBULLA Ta 3abe3nedyBaTn CTEPUIbHICTb NPOLECIB.

— BmiTn BnpoBaaKyBaTM HOBI KOHCTPYKTUBHI pilleHHA, WO BignNoBiAalOTb CY4YaCHUM BUK/IMKaAM

bioTexHonorii, Hanpuknag, MoAy/nbHi €MHOCTI abo d¢epmeHTaToOpU 3 BUCOKMM CTyMeHem
aBTOMaTU3aLi.
AK MOXHa BMiHHA | KOMNETEHTHOCTI PO3paxyHKy, TNPOEKTYBAHHA Ta BAOCKOHANEHHA  KOHCTPYKLil
KopuctyBaTtuca bioTexHosoriyHoro ¢depmeHTauiltHOro o6nagHaHHA. HaBWMYKM  3acCTOCYBaHHA MaTeMaTUYHMX,
HabyTumu HaYKOBMX M TEXHIYHMX METOAiB, KOMN'IOTEPHUX NPOrpamMmHuUX 3acobiB Ta CMCTEMHOro nigxoay AnA
3HAHHAMM i pO3B’si3aHHA TEeXHIYHMX 3aJay pPi3HOI CKNAAHOCTI. 34aTHICTb 3A4iMCHIOBATM MOLWYK OMNTUMANbHUX
YMiHHAMU pilleHb NpPU BUpPIlIEHHI 3a4a4 HayKOBWUX JAOCNiAKeHb, MPOEKTyBaHHA, 06C/NyroByBaHHA Ta

mogaepHisauii depmeHTauUinHoro 6iotexHonoriyHoro obnagHaHHA 3 BUKopucTaHHAM CAD-cuctem Ta
iHLWIWX NPUKAALHUX NPOrpam.

KomMneTeHTHOCTI, AKi MOXHa OTPMMATK, BUBYMBLUM AaHY ANCLUNAIHY:

- 3paTHicTb NpaLoBaT 3 PiISHUMK TMNaMKU GepMeHTaLLiiHOro obnasHaHHA.

- 3paTtHicTb aHanisyBaTM i BAOCKOHaNOBATW KOHCTPYKLiT depmeHTauiiHoro obnagHaHHA AnAa

nigBuweHHA  epeKTMBHOCTI  pobOTM,  3MEHLUEHHA  EHEeProCroXKMBAHHA,  CNPOLLEHHA
obcnyroByBaHHA i 3abe3neyeHHA eKOHOMIYHOCTI.
- 3paTHicTb  NpoekTyBaTM  dpepmeHTauiiHe o6nagHaHHA 3 ypaxyBaHHAM  crneundikm

6ioTexHo0riYHOrO Npouecy.

IHpopmauiiiHe

Cnnabyc gucumniiHK, HaB4YasibHi MOCIOHWMKKM, KOHCMEKT nekuin Towo. MNnatdopma AncTaHUiliHOro

3abe3neyeHHA HaBYaHHA «CikopcbKunin», E-Kamnyc
aucuunniim
Bup cemectpoBoro | 3anik
KOHTpO/I0
OBJIA/ITHAHHSA ®PAPMAINEBTHYHUX BUPOBHUIITB
Kadeapa, aka bioTexHikM Ta iHXeHepii PBT
3abesneuye
BUKNAAAHHA
PiBeHb BULW,Oi Mepwwnit (6akanaBpCcbKuiA)
oCBiTH
Moxnusi Hemae
obmexeHHsA
Kypc, cemectp 3 (6 cem.)

O6car aucumnniim
Ta po3noain roauH
ayAUTOpPHOI Ta
camocTiitHOT
po6oTtun

4 kpeanTn EKTC, 3 AKNX

JEeHHe HaBYaHHA:

ayauTopHa poboTta — 72 roauH (nekuji - 36 roguH, NpakTUYHI 3aHATTA — 36 roguHKM)
camocTiHa poboTa - 48 roguH

3304He HaBYaHHA:

ayauTopHa poboTa — 18 roauH (nekuii - 10 rogMH, NpakTUYHI 3aHATTA — 8 rogmHWn)
camocTilHa poboTa - 102 roauH

Mosa BUKNagaHHA

YKpaiHCbKa

Bumoru po
NoYaTKy BUBYEHHSA
Aucumnniim

I'PYHTYETbCA Ha 3HAHHAX, OJepXaHWX CTYLEeHTaMW MpU BUBYEHHI gucumnain: “Ximia”, “®isuxa”,
«3aranbHa b6ioTexHonoria», «lHXeHepHa i Komn'toTepHa rpadika», «[lpouecn, anapatn Ta
YCTaTKyBaHHA 6i0TEXHONOTYHUX BUPOOHMLTBY

Wo 6yae
BUBYATUCA

KOHCTpYKTMBHI ocob6amnBocTi Ta npuHUMnM pobotn dapmaueBTUYHOro obnagHaHHA.

Cneumndika TeXHONOTIYHUX NPOLECiB Y BUPOOHMUTBI dapmaLeBTUYHOI NpoayKLii.

OujiHKka pob0oTM 0bnafHaHHA, aHani3 Moro epeKTUBHOCTI Ta BiANOBIAHOCTI TEXHONOTIYHMM BUMOTram.
BukopucTaHHA 06nafHaHHA B YyMOBAX peasibHOro BUPObHMLTBA.

MnaHyBaHHA Ta BUKOHAHHA NPOdiNaKTUYHOIO OriALy, PEMOHTY Ta MOAepHi3aL,ii obnagHaHHA.
BrBYEHHA HOBITHIX pO3p0bOK y chepi papmayeBTUYHOro obaagHaAHHA.

BMKOpMCTaHHA aBTOMaTU30BaHMX CUCTEM KOHTPOJIIO NpoLueciB Ana 3abe3nevyeHHs BUCOKOI TOYHOCTI
Ta AKOCTI NpoAayKLii.

Ua amcumnniHa cnpamoBaHa Ha NiAroToBKy KBanidpikoBaHMX cneuianictis, 3g4aTHUX 3abe3nevyyBaTtu
edeKkTMBHEe OYHKLiOHYBaHHA dapmaLeBTUYHNX MNiIANPUEMCTB Y Cy4aCHUX YMOBaX BUCOKUX CTaHOAPTIB
BMPOOHMLTBA Ta KOPCTKUX PEFYNATOPHUX BUMOT.

3HaHHA KOHCTPYKTUBHUX 0COBAMBOCTEN Ta NpMHLMAIB pob0oTH dapmaueBTMUHOro o61agHaHHA.
Po3ymiHHA cneundikm TeEXHONOTIYHMX NpoLeciB Y BUPOOHMLUTBI papmaLLeBTUYHOI NPOAYKLl.
OuiHloBaHHA poboTu obnaaHaHHA, aHanis Moro edpeKkTMBHOCTI Ta BigNOBIAHOCTI TEXHO/OMYHUM
BMMOTaM.

IHHOBaUiMHe obnagHaHHA ANA OTPMMAHHA TBEPAMX, M'AKUX, PiAKMX Ta rasonodibHuMX NikapcbKux
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¢dopm. CyuyacHe odapmaueBTUUHEe 0ONAAHAHHA, AKE BUKOPWUCTOBYETbCA A/A KOHTPOJO AKOCTI
BUXiAHOI CUPOBMHM, MPOMIXKHUX MATepianiB Ta rOTOBOro NpoayKty. MogentoBaHHA TEXHONOTIYHOIO
HaBaHTaXXeHHA 061aAHaHHA Ha 1aboPaTOPHUX CTEHAAX.

Yomy ue
uikaso/Tpeba
BMBYATH

P03BUTOK TEXHONOTIiM, 32 OCTaHHI POKK, 3pO6MB CTPIMKNIN PUBOK Yy papMaLLeBTUYHIN MPOMUCIOBOCTI.
Li 4ocArHEHHA pa3oMm i3 WTYYHUM iHTeNeKTOM 3abe3nevytoTb HoBe iHHOBaLiiHe 6aYyeHHA MalbyTHIX
TEXHO/IOFiIN, HanpPWKAaA, NPOMUCAOBI Ta N1aBOPATOPHI MaLLIMHK ANA BUPOOHULTBA dapMaL,eBTUUHUX
npenapaTiB, 6€3KOHTaKTHi MOHOG/I0YHI MALLIMHKU A1 BUCOKOLIBUAKICHUX aBTOMATUYHUX onepaLii,
obnagHaHHA ANA acenTUYHMX onepauii. LUTyYHMI iHTeNeKT 3anpoBaAKye BUKOPUCTaHHA poboTis
ANnA 36MpaHHA Ta copTyBaHHA dapMaLEeBTUUHOT NPOAYKLi: HAMOBHEHHA Ta 3aKYMNOPIOBaHHA TBEPAMUX
NPOAYKTIB, 6OKN ANA BUIYYEHHSA WNPULIB 3 THi34a Ta NOBEepPHEHHA nicas iHcnekuii. MawmnHu i ninii
ona dapmaueBTUYHOT NMPOMMCNIOBOCTI 3 iHHOBAUiMHMMKU QYHKUiasmMmM 3abe3nedytoTb cTabinbHiCTDb,
6e3neyHe BUPOOHULTBO Ta BiACTEXKEHHA npoaykuii. MNakeTu nporpamHoro 3abesneyeHHs HadaloTb
HOBi TEXHOJI0TIi, YHiKanbHi AN GapMaLLEBTUUYHOTO PUHKY.

Yomy moXKHa
HaBYMTUCA

AncunnniHa HagacTb MOXUBICTDb:

Peanisauii 3axoaiB Wwono onTumisauii pobotn obnagHaHHA ana dapmaleBTUYHOro BUMPOOHULTBA

ANA NiABULLEHHA eEKTUBHOCTI BUPOOHULTBA.

BUKOPUCTaHHA KOMN'IOTEPHUX TEXHOOTIA ANA MOHITOPUHTY, 360py AaHUX i KOHTPO/ILO NapameTpis

pob60oTn obnagHaHHA ans dapmaLeBTUYHOrO BUPOOHULTBA.

BMiHHA BUABNATM HeAONiKN Y PYHKLiOHYBaHHI 06/1a4HaHHA Ta NPOMNOHYBATU LWAXM IX YCYHEHHS.

HaBuuKkM aHanisy cydacHoro ¢apmaleBTMYHOro obnagHaHHA Ta aganTtauii HOBITHIX TexHonori o

iCHYIOUMX BUPOBHUUYMX YMOB.

YMiHHA BNpoOBaAyKyBaTM iHHOBALiNHI pilleHHA Ans NigBULWEHHA e(deKTUBHOCTI BUPOBHUYMX

dapmMaLeBTUYHUX NpoLLeciB.

Pe3ynbTaT HaB4yaHHA:

—  BMiTK aHanisyBaTM KOHCTPYKLi Ta NPUHLMMIM pob0TM 0bnaaHaHHA, 3aCTOCOBYBATM 3HaHHA Mpo
6ynoBy, npuHUMNM 4ii Ta Knacudikauilo OCHOBHOro Ta AOMOMIXKHOrO ob6nagHaHHA, LWo
BUKOPUCTOBYETHCA Y dapmMaL,eBTUYHOMY BUPOOHULTBI.

— Bmitn 0bupatu i BMKOpMCTOBYBaTWM BignoBiaHe obnagHaHHA, iHCTPYMEHTW Ta MeToau Ans
BMPILLEHHA CKNAAHUX 33434 Yy ranysi ¢papmaueBTUYHUX BUPOOHULTB, KOHTPOJIO Ta KepyBaHHA
TEXHONOrYHUX MpPOLEeCiB, BPaxoBYyBaTWM OCHOBHIi B/ACTUBOCTI KOHCTPYKUiMHMX MaTepianis,
NPUHLMUNK Ta OOMENKEHHS IX 3aCTOCOBYBaHHS.

— BmitTm o0bupatn BignosiaHe o6nagHAHHA ANA  KOHKPETHMX TEexXHONOoriYHWMX npouecis 3
ypaxyBaHHAM Bumor GMP, NnpoayKTUBHOCTI Ta 6e3neku.

—  BMmiTK NnpoBOAMTM OLHKY TEXHOJIOMIYHUX NAapaMeTPiB Ta aHai3yBaTU 1 KOHTPOJIIOBATU OCHOBHI
napameTpu poboTn 061agHaHHA, TaKi AK TeMNepaTypa, TUCK, LWBMAKICTb NepemillyBaHHA TOLLO.

—  Bmitn 3abe3neytoBaTH AKICTb Ta BiANOBIAHICTL CTAaHAAPTAM Ta MAaTUME YABJIEHHA NPO CTaHAAPTU
dapmaueBTUYHOro BUpobHMUTBA (GMP, ISO) Ta MeToAM KOHTPOA AKOCTIi BUMPOBHMYOro
npouecy.

—  Bmitn npoBoauTK 06CNyroByBaHHA Ta ONTUMI3aLil0 NPOLLECIB Ta 3acTOCOBYBaTW 6a30Bi 3HAHHSA
040 eKcnayaTal,ii, TexHiYHOro 06c/yroByBaHHA Ta MOAepHi3aLii 06nagHaHHA A8 NiABULLEHHA
edeKTMBHOCTI BUPOOHULTBA.

AK MOXHa
KopuctyBaTuca
HabyTumu
3HAHHAMM i
YMiHHAMU

CaMocCTilMHO BAOCKOHANOBATU KOHCTPYKLiT papmaueBTMYHOro obaaHaHHSA, YyCTaTKyYBaHHA, Npunaais
Ta AjarHOCTUKM Yy papmaleBTUUHIM NPOMMUCIOBOCTI ANA BUMPOOHULTBA, KOHTPOO Ta NaKyBaHHSA
NiKapcbKuMx 3acobis, 41A NigBULLEHHS NpaLe3aaTHOCTI, NPOAYKTUBHOCTI, TOYHOCTI Ta HagiHoCTi, ana
3abe3neyeHHA KOHKYPEHTO34aTHOCTI Ha CBITOBOMY PUHKY, 6epyyumn 40 yBaru cydacHi TeXHOAorii, Wwo
BMKOPUCTOBYOTbCA ANs papMaL,eBTUYHOIO BUPOOHULTBA

KomneTeHTHOCTI, AKi MOXHa OTPMMATH, BUBYMBLLM AaHY ANCLUNAIHY:

— 3paTHiCTb aHani3yBaTM TEXHOJOFYHI cxemu dapmaueBTUYHOro BMPOHOHULTBA, po3pobasaTn Ta
onTMMI3yBaTH BUBIp 0BNafHAHHA AN1A KOHKPETHUX NPOLLECiB.

— 3paTHICTb BMKOPWUCTOBYBATM CTaHAapTM GMP, ISO Ta iHWi perynaTopHi BUMOrn npu Bubopi,
eKkcnyaTauii Ta Banigauii obnagHaHHs.

— 3paTHICTb  NpPOBeAEeHHA  iHXEeHepHWX pPOo3paxyHKiB ANA BM3HAYeHHA MNPOAYKTUBHOCTI,
HaBaHTaXXeHb Ta ePpeKTUBHOCTI poboTN 06NaAHAHHSA.

— 3paTHiCTb npauloBaTM 3 TEXHIYHOK [OKYMEHTALIEW: YWMTaTW, aHanisyBaTM Ta CKAagatu
KpecneHHs, TEXHONOrYHI cXxemu Ta iIHCTPYKLiT 3 ekcnayaTauii obnagHaHHA.

— 3paTHiCTb po3B’A3aHHA TEXHIYHMX 3aBAAHb — PO3BUTOK MPAKTUYHMX HABWUYOK [AiarHOCTUKM,
YCYHEHHA HecrnpaBHOCTEM Ta MNPUAHATTA pilleHb WOAO TexXHIYHOro 0b6CAyroByBaHHSA
obnagHaHHs.

IHpopmauiiiHe
3abe3neyeHHA

Cnnabyc gucumniiHK, HaB4YasibHi MOCIOHWMKKM, KOHCMEKT nekuin towo. MNnatdopma AncTaHLUiliHOroO
HaBYaHHA «CikopCbKunin», E-Kamnyc
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ancuunniim

Bupg cemectposoro
KOHTPO/II0

3anik

ITPUKJIATHA MIKOJIOI'TA

Kadeapa, aka
3abesneuye
BUKNa[aHHA

Mpomucnosoi 6ioTexHonorii Ta biopapmauii PET

PiBeHb BULOT
oCBiTH

Mepwwnit (bakanaBpcbKuiA)

Moxnusi
obmerKeHHs,
CneuyianbHocrTi,
BNA AKUX
apanToBaHa
Aucumnnina

HEMaE

Kypc, cemectp

3 (6 cem.)

O6car aucumnnniim
Ta po3noain roauH
ayAUTOpPHOI Ta
camocTiiiHoi
po6oTtun

4 kpeanTtn EKTC (120 roamH), 3 aKKX

AEHHE HaBYaHHA:

ayauTopHa poboTa — 72 roa. (nekKuii - 36 roa., nabopaTtopHi 3aHATTA — 36 rog,.)
camocTiliHa poborTa - 48 rog,.

3a04He HaBYaHHA:

ayauTopHa poboTta — 18 roa. (nekuii - 10 roa., nabopatopHi 3aHATTA — 8 roa.)
camocrTiHa poboTa - 102 roga.

Mosa BuKnagaHHA

YKpaiHCbKa

Bumoru po
NOYaTKy BUBYEHHA
ancuunniim

I'PYHTYETbCA Ha 3HAHHAX, O4ePXKaHMX CTYAeHTaMM NPU BUBYEHHI AnucumMnAin: $isunKka, Ximia, 3arasbHa
mikpobiosoria Ta Bipycosoria, 3aranbHa 6ioTexHonoris, 6ionoris KNiTMHK, Bioximia, ocHOBM Mikonorii

Lo 6yae
BUBYaATUCA

Bnaue rpmbiB Ha pi3Hi acCNeKTU XKUTTS NIOAMHKU, 3HAYEHHA TPUBIB AK BaXK/JIMBOTO KOMMOHEHTA YCiX
€KOCUCTEM, MOK/IMBOCTI Ta MEPCNEKTMBU iX BUKOPUCTAHHA Y NPAKTUYHI AifNbHOCTI; @ TaKOX posb
rpnbis y po3BUTKY 3aXBOPIOBaHb POC/IMH, TBAPWH i NIOANHMW, YABAEHHA NPO €THOMIKoNOrito. OCHOBHI
NPUHLUMNU BUKOPUCTAHHA rpubiB y HioTexHonorii npu BUPOOHMUTBI NPOAYKTIB XapyyBaHHA Ta BAP,
ocobamBoCTi rpmnbiB K MoAeIbHMX 06’ EKTIB ANA eKcnepuMeHTaIbHUX A0CNIAXKEHb.

Yomy ue
uikaso/Tpeba
BMBYATH

fpubn € ogHMM 3 OpraHiamiB, AKi NOAMHA BUKOPUCTOBYBANA Y CBOEMY KUTi 3 PI3HOK METOH
npoTtarom 6araTbox cTopidy. MiKpo- Ta MaKpPOMILETN € AMKEPenom Ppi3HMX 6ioNoriYHO aKTUBHMUX
CMoJIYK Ta 3HaXo4ATb 3aCTOCYBAHHSA B AKOCTI 06’eKTiB 6ioTexHoorii y 6araTbox ranyssx rocnogap4oi
AiANbHOCTI. 3 rpubamn Ta NPOAYKTaMM, OTPUMAHMMM 3 BUKOPUCTaHHAM rpubiB, BU 3ycTpivyaetecs
OyXe 4acto, HaBiTb He 340rafylyncb npo ue. Tomy BapTO 3HATW, AKI PEYOBUHU MOXKYTb
npoayKyeatu rpubm i ge ix BMKopuUcTOBYOTb. pubu B 6GioTexHonorii: NikM (aHTMBIOTUKY,
agcopbeHTu), nectuumamn, GepmMeHTH, BiTaMiHK, OpraHidHi KMCAOTM, aMiHOKMCNOTH, BiNnoK, xapyosi
OOMILIKKW, anKoronbHi Ta 6OpOLWHAHI BUpobKU. LlikaBum acnektom € rpubiBHMUTBO (LUTYy4YHE
BMPOLLYBaHHA rpunbis).

Yomy moxKHa

Pe3ynbTaTh HaBYaHHA:

HaBYMUTUCA e BMmiT po3nisHaBaTK pisHOMaHITHI NpoaABK AianbHOCTI rPU6GIB Yy NpMpoai Ta rocnoaapcTsi;
e BMIiTM po3ni3HaBaTU Pi3Hi TMNM MIKO3iB NHOAWHWU, CBINCbKMX TBapWUH Ta pPOC/AMH, Ta
XapaKTepusyBaTu 6iosnoridHi ocobamsocTi ix 36yaHMKIB;
e BmiTK po3ni3HaBaTK TUNW OTPYEHb NOLAUHN MAKPOCKOMIYHUMM FpMbammn Ta BU3HAYATU NMPUUUHY
OTPYEHHSA;
e BMmiTM 3acTocoBYBaTM METOAMKM BUABNEHHA MIKOTOKCUIeHHUX TrPUBIB Ta MIKOTOKCUHIB B
NpoAyKTax Xxap4yBaHHS;
e BMmiTK BMABNATU ocepeakmn po3BUTKY rpmbiB-6ioaecTpyKTOpiB Ha PiSHOMaHITHUX MaTepianax;
e BmiTm nigbupatm Ta 3acToCOBYBAaTM aAeKBaTHi MeToAM [AOCANIAMKEHHA Pi3HMX acneKTiB
KUTTEQIANBHOCTI 0b6paHOro 6ionoriyHOro 06’eKTy 3 MeTol YAOCKOHANEHHA iCHyluYMX Ta
po3pobKKN HOBITHIX BioTexHonorin BUpobHMLTBA BAP pisHOro npusHayeHHA Ha OCHOBI rpubis-
NPOAYLEHTIB.
AK MmoXKHa KomneTeHTHOCTI, AKi MOXHa OTPMMATH, BUBYMBLUM AaHY ANCLUNAIHY:
KopuctyBaTtuca e 34aTHiCTb A0 iAeHTUdiIKyBaHHA 30yagHMKIB Hebe3neyHUx XBopob TBaApWUH | JIOAMHW,
HabyTumu HalnowmpeHiwnx XBopob CiNIbCbKOrOoCNOAAPCbKMX KyAbTyp, AICOTBIPHUX | [AEKOPATUBHUX
3HAHHAMM i POCAWNH, BUKAMKAHUX rpubamu Ta rpnbonosibHMMM MiKpoopraHismamu, a TaKOX HafaHHA
YMiHHAMM nponosuuii Wwoao npodiflakTUKKM Ta 3aXUCTY Big MiKo3iB;
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e 34aTHiCTb MigbwupaTtM Ta 3acTOCOBYBAaTM afAEKBaTHI MeTOAM [AOCNIAMKEHHA Pi3HMX acnekTiB
KUTTERIANBHOCTI 06paHOro ob6’eKTy 3 MeTOH YAOCKOHANEHHA iCHYIOUMX Ta PO3POOKU HOBITHIX
6ioTexHosorili BUpobHULTBA BAP pisHOro npMsHayeHHs Ha OCHOBI rPUBIB-NPOAYLIEHTIB;

®  37aTHICTb BUAB/MEHHA, AOCNIAKEHHA Ta Nigbopy MeToAiB 3aXMCTy MaTepianiB Ta CUPOBMHU Big,
rpubis-6ioAeKTpyKTOPIB;

—  3[aTHICTb BUKOPUCTAHHA rPUBIB B AKOCTI MOAE/IbHUX 06’€KTIB BioNOrYHUX AOCNIAKEHD.

IHpopmauiiiHe

Cnnabyc AMCUMNAiIHM, KOHCMEKT AeKUild, HaBYyasibHi MOCIOHWKM, MEeTOAMYHI peKomeHaauii go

3abe3neyeHHA BMKOHaHHA 1abopaTopHux pobit, E-Kamnyc, MNnatdopma guctaHuUiiHOro HaB4aHHA « CiIKOPCbKUIA»
ancuunniim

Bup cemectpoBoro | 3anik

KOHTPOJIIO

TEOPIA I IPAKTUKA BIOTEXHOJIOTTYHOI'O EKCIIEPUMEHTY

Kadeapa, aka
3abesneuye
BUKNAAAHHA

Mpomuncnosoi 6ioTexHonorii Ta 6iopapmauii PET

PiBeHb BULLOT
ocBiTH

Mepwwnit (6akanaBpcbKuiA)

Moxxnusi
obmerKeHHsA,
CneuianbHocrTi,
BNA AKUX
afanToBaHa
aucuunnida

HeMae

Kypc, cemectp

3 (6 cem.)

O6c¢car gucumnninm
Ta po3noain roauH
ayAUTOpPHOI Ta
camocTinHoi
po6oTtun

4 kpeguTtn EKTC (120 roamH), 3 sKKX

JEeHHe HaBYaHHA:

ayauTopHa poboTa — 72 roa. (nekuii - 36 roa., nabopaTopHi 3aHATTA — 18 ro4., NPaKTUYHi 3aHATTA —
18 rog.)

camocTiHa poboTa - 48 rop,.

3304He HaBYaHHA:

ayauTopHa poboTta — 18 roa. (nekuii - 10 roa., nabopatopHi 3aHATTA — 4 roA., NPAKTUYHI 3aHATTA — 4
roa.)

camocrTiHa poboTa - 102 roga.

Mosa BuKnagaHHA

YKpaiHCbKa

Bumoru go I'PYHTYETbCA Ha 3HAHHAX, OAEPXKAaHUX CTYAEHTaMW MNPU BUBYEHHI AMCUMNNIH: «lcTOpia HayKuW i
NOYaTKy BUBYEHHA | TexHiKn», «IHdopmauinHi TexHonorii», «Metoam aHanisy B bioTexHonorii», «bioctaTUCTMKa Ta
Aucumnniim b6iomeTpia», «3arasnbHa bioTexHonoria», «Mpoueck i anapaTn 6iOTEXHONOTIYHUX BUPOOHULITBY

LWo 6yae 3acaan Ta MeToaMm NaHyBaHHA HIOTEXHOIOMNYHMX eKCNepUMEHTIB, cnocobu Ta metToam 06pobKwM i
BMBYaATUCA noAaHHA pe3ynbTaTiB NPOBeAEHOI A0C/iAHO-NOWYKOBOI poboTn B nabopaTtopii Ta Ha BUPOOHMUTBI,

CTPYKTYpPa HayKOBOTO AOCNiIAKEHHA

Yomy ue 3paTHICTb NIaHYBaTM Ta 34iMCHIOBATM  EKCMEPUMEHTANIbHI  AOCNIAKEHHA 3 BAOCKOHAJIEHHA
uikaso/Tpeba 6ionoriyHMX areHTiB Ta 6GIOTEXHO/MOFYHMX NPOLECIB, BUKOPUCTAHHA aANIrOPUTMIB  MOLUYKY i
BMBYATU BUKOPUCTAHHA axepen iHbopmauii Ta opopMaeHHs eKcnepuMeHTasbHOI i MaTeHTHO-NiLeH3iInHOT

iHbopmauii, HabyTTa Ta o06pobNeHHA HaAyKOBO-iHXeHepHOi iHdopmaLlil Woao TeopeTUYHoro
dyHAAMEHTY Ta BUOOPY HallepeKTUBHILLMX METOAiB BiOTEXHONOMNYHOTO EKCNEPUMEHTY.

Yomy moXKHa
HaBYMTUCA

Pe3ynbTaT HaB4yaHHA:

— BMiHHA CaMOCTIHO MPOBOAMTU MOLWYK, aHani3 Ta BUMKOPWUCTOBYBATU HOPMATUBHO-TEXHIYHY i
OO0BIAKOBY NiTepaTypy, @ TaKOXK HOPMATUBHO-TEXHIYHI AOKYMEHTH;

— BMIHHA BMKOPMCTOBYBATW TEOPETUYHI Ta MPAKTUYHI 3HAHHA NMPW MNAaHYBaHHI, onTUMi3auii Ta
34iACHEHHI KOHTPOJIO 33 NPOBeAEeHHAM BiOTEXHOIOTNYHMX EKCNEPUMEHTIB;

— BMiHHA ¢dOpMyNOBaTU BJIACHI BMCHOBKWM, MPOMNO3MUii Ta peKomeHAalil Ha OCHOBI aHanisy
NiTepaTypHUX  AKepen, MATeHTHUX  AOCAigXKeHb, MOBHOTMO  UWMKAY  TEOPEeTUYHUX i
eKCnepuMeHTaIbHUX JOCNIAXKEHb, NPOBEeAEeHNX 338 CYYaCHUMU METOANKAMMU;

— BMIHHA BMKOHYBaTW KOMM'IOTEPHI OBUYMCNEHHA, WO MatloTb BigHOWEHHA A0 6iOTeXHONOTriYHMX
npobsem, BUKOPUCTOBYHOUM HANEXHE NporpamHe 3abesneyeHHA Ta 3HAHHA AK aHani3yBaT Ta
BifobparkaTn pesybTaTn 6iOTEXHONOINYHOrO EKCNEPUMEHTY;

— BMIiHHS NOEAHYBATM HAaBMYKM CAaMOCTIMHOI Ta KOMaHAHOI pobOTK ANA OTPMMAHHA pesy/bTaTy 3
aKLEHTOM Ha AJobpoyecHicTb, npodeciiHy CyMAiHHICTL Ta BiAMNOBiAA/IbHICTL 33 MPUNAHATTA
pilweHb
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AK MOXKHa
KopuctyBaTuca
HabyTumu
3HAHHAMM i
YMiHHAMU

KomneTeHTHOCTI, AKi MOXHa OTPMMATK, BUBYMBLUM AaHY ANCLUNANIHY:

— 34aTHicTb BUKOpMCTOBYBaTM 6a30Bi 3HAHHSA 3 Teopii i MeTOAMKM AOCNiAKeHb WOA0 opraHisauii i
npoBeAeHHA BiOTEXHONOMYHMX eKCNepMMEHTIB Mif, Yac BUKOHaHHA npodecimHmX 3aBAaHb;

— 34aTHiCTb 06MpaTK i BUKOPUCTOBYBATWU BiAMNOBigHE ob6nafAHaHHA, iIHCTPYMEHTU Ta meToau ANA
peanisauii 6ioTeXHONOrYHOro eKCnepuMeHTy;

— 34aTHICTb 3A4ilCHIOBaTK 36ip, peecTpal,ito i aHani3 4aHWX 33 4ONOMOrO0 BiAMNOBIAHUX METOLIB i
TEeXHONOoriYHUX 3acobis

IHpopmauiiiHe
3abe3neyeHHA
Aucumnniim

Cnnabyc AMCUMNAiHM, KOHCMEKT AeKUild, HaBYyasibHi MOCIOHWKM, MEeTOAMYHI peKomeHaauii go
BMKOHAHHA NPaKTUYHUX pobiT, E-Kamnyc, NMnatdopma guctaHuinHoro HaB4YaHHs « CiIKOPCbKMN»

Bup, cemectposoro
KOHTPONIO

3anik

HNPUKJTAJAHA ENIAEMIOJIOI'TSA TA BAKIIMHOJIOI'TA

Kadeapa, aka
3abesneuye
BUKNAAAHHA

Mpomuncnosoi 6ioTexHonorii Ta biopapmauii PET

PiBeHb BMLLOT
ocBiTH

Mepwwnit (6akanaBpcbKuiA)

Moxxnusi
obmerKeHHs,
CneuianbHocrTi,
ONA AKUX
afanToBaHa
aucuunnida

HeMae€

Kypc, cemectp

3 (6 cem.)

O6c¢car gucumnninm
Ta po3noain roguH
ayAUTOpPHOI Ta
camocTilHoi
po6oTtun

4 kpeguTtn EKTC (120 roamH), 3 sKKX

[AEeHHe HaBYaHHA:

ayauTopHa poboTta — 72 roa. (nekKuii - 36 roa., NPakTUYHi 3aHATTA — 36 roa.)
camocTitHa poboTa - 48 rog,.

3a04YHe HaBYaHHA:

ayauTopHa poboTa — 18 roa. (nekKuii - 10 roa., NPakTUYHi 3aHATTA — 8 roa.)
camocTiliHa poboTa - 102 roga,.

Mosa BUKnagaHHA

YKpaiHCbKa

Bumoru go I'DYHTYETbCA Ha 3HaHHAX, OAEPNKaHMX CTyAeHTaMW MpW  BUBYEHHI AMCUMAAIH:  «3aranbHa

noyYyaTKy BUBYEHHA | Mmikpobiosioris Ta Bipyconoria», «3aranbHa 6ioTexHonoriay, «Bulia matemaTuKa».

Aucumnniim

Lo 6yne MpuynHKM, YyMOBM Ta MEXaHi3MW PO3BUTKY enigemiyHOro npoLecy 3axBOpPHBaHb, BUMK/AUKAHUX fK

BMBYATUCA NPUPOAHUMMU, TaK i WTYYHUMM BionorivHMmK areHTamu. CydacHi yaBieHHA Npo npupoay enigemin
Ta MeToAM MNPOrHO3YBAaHHA MOWWPEHHA IHPEKUiMHMX 3axBOPIOBAaHb Ccepes,  HACeNeHHs.
XimionpododinakTnka iHpeKLuiiHMX 3axBoptoBaHb. OCHOBM Cy4yacHOi BaKuumHoAoOril. TUNM BaKuMH Ta
OLLiHKa iX epeKTUBHOCTI 3 ornsa4y Ha enigemiuyHuMii NPoLEC 3aXBOPHOBAHHS.

Yomy ue OvcumnniHa Hafjae cyyacHe yABAEHHA MNPO PO3BMUTOK IHOEKLIAHOrO 3axBOPIOBAHHA Ta WMoro

uikaso/Tpeba NOLWWPEHHSA cepes, HaceneHHs 3 ornaay Ha 6ionoriyHi BacTMBOCTI iHpeKUiMHOro areHTa. Lle € BKpait

BMBYATU HeobXigAHMM NpKU CTBOPEHHI HOBMX XiMionpenapaTiB Ta BaKLMH, BNPOBaAKeHHI epeKTUBHOI Ximio- Ta

BaKUMHONPOiNaKTUKM iHDEKLiMHMX 3aXBOPIOBaHb.

Yomy moxKHa

Pe3ynbTaTh HaBYaHHA:

HaBYUTUCA - BMITM BU3HAYaTK AxKepeno, iHpeKLiMHUI areHT Ta MexaHi3m nepegadi iHdpekuinHoro
33aXBOPIOBAHHSA;
- BMITM po3p0o61aTH NpUKNALHI Mogeni enigemiyHoro npouecy iHpeKLilnHMX 3aXBOPIOBaHb;
- BMIiTM po3p0o6aATM NPUHLMNOBI CXEMWU BUPOBHMLTBA BaKLWH;
- BMITM BUKOPUCTOBYBATU NPUHLMNN KOHCTPYIOBAHHA Pi3HUX TUNIB BaKLMH, B TOMY YMUCAI
pO3p0o6KM af’toBaHTIB;
- BMITM BUKOPUCTOBYBATU METOAMN MOLE/IOBAHHA enigeMioNorivyHOi Ta COoLiaIbHO-eKOHOMIYHOI
e(deKTUBHOCTI BaKUMHOMPOPiNAKTUKN HAaceNeHHA.
AK MOXKHa KomneTeHTHOCTI, AKi MOXHa OTPMMATH, BUBYMBLUM AaHY ANCLUNAIHY:
KopuctyBaTtuca — 3[aTHICTb PO3pOo6AATU aHANITUYHI Moaeni edeKTUBHOCTI BaKLMHOMNPODINAKTUKM HAaceNEeHHS, WO
HabyTumu IPYHTYHOTbCA Ha enigemiyHOMY NPOLLeci;
3HaHHAMM i — 3[4aTHICTb BUKOPUCTOBYBATM Cy4aCHi HAYKOBI MiaAXoAun Ta NPUHLUNM KOHCTPYHOBAHHA BaKLUMH;
YMiHHAMYU — 3[4aTHICTb PO3pPO6AATU NPUHLUNOBI CXEMU BUPOOHULTBA BaKLMH
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IHpopmauiiiiHe

Cunabyc AMCUMNAIHK, KOHCMEKT NeKuii, HaB4yasbHi NOCIOHWKKM, MEeTOAMYHI pekomeHaauii Ao

3abe3neyeHHA BMKOHAHHA NPaKTUYHUX pobiT, E-Kamnyc, NMnatdopma guctaHuinHoro HaB4YaHHs « CIKOPCbKMn»
Aucumnniim
Bua cemectpoBoro | 3anik
KOHTPO/IO
OCHOBU I'EHETUYHOI TA KNITUHHOI IHKEHEPII
Kadeapa, aka Mpomuncnosoi 6iotexHonorii Ta 6iopapmavii PET
3abesneuye
BUKNAAAHHA
PiBeHb BULW,Oi Mepwwnit (6akanaBpCcbKuiA)
oCBiTH
Moxnusi Hemae
obmerKeHHs,
CneuianbHocTi, ana
AKUX aJaNTOBaHa
Aucumnnina
Kypc, cemectp 3 (6 cem.)

O6car aucumnnniim
Ta po3noain roguH
ayAUTOpPHOI Ta
camocTiiiHoT
po6oTtun

4 kpeanTtn EKTC (120 roamH), 3 aKKX

[AEeHHe HaBYaHHA:

ayauTopHa poboTa — 72 roa. (nekKuii - 36 roa., nabopatopHi 3aHATTA — 36 rog,.)
camocTiliHa poborTa - 48 rog,

3a04YHe HaBYaHHA:

ayauTopHa poboTta — 18 roa. (nekuii - 10 roa., nabopatopHi 3aHATTA — 8 roa.)
camocrTiHa poboTa - 102 roga.

Mosa BUKnagaHHA

YKpaiHCbKa

Bumoru po I'PYHTYETbCA Ha 3HAHHAX, OAEPMAHUX CTYAEHTaMM NPU BUBYEHHI AUCLMMAIH:

No4YaTKy BUBYEHHA leHeTuKa, biosoris KniTMHK, Bioximis, ®isionoria noanHW Ta TBapwuHKM, 3aranbHa mikpobionoris i

AUCUUNNIHN Bipyconorisi, 3aranbHa b6ioTexHooris, Mpouecn Ta anapaTy 6ioTexHONOrYHMX BUPOOHNLUTB, MeToan
aHanisy 6ioTexHoNoriYHNX BUPOOHULTB

LWo 6yae TpadmuinHi MeTogM OTPMMAHHA MPOMMUCIOBMX LUITAaMiB MiKPOOPraHiamiB, OCHOBHI MpPUHLUNNK,

BMBYATUCA 06’eKTM Ta MeTOAO0JIOrYHI MigxogM, MeToAiB TeHeTUYHOI iHXKeHepil ANnA CTBOPEHHSA HOBMX
NPOMMCNOBO Ba*KJANBUX LUTAMiB MiKPOOPraHi3miB, COpPTiB POC/ANH Ta Nopig TBApUH

Yomy ue OTpuMaEeTe 3HaHHA:

uikaso/Tpeba —  TpaguLiiHUX MeTOoAiB OTPMMAHHA MPOMUCIOBMX LUITAaMiB MiKPOOPraHi3mis;

BMBYATHU —  OCHOBHWX NPUHUMNIB, 06’€EKTIB Ta METOAO/OTIYHUX NiAXOAiB KNITUHHOT iHXKeHepii;

—  MOM/IMBOCTEN BMKOPWUCTAHHA AOCATHEHb KAITMHHOI 6ionorii Ana CTBOPEHHA TeXHOJorin ana
BUPIiLLEHHA NPAKTUYHUX 3aBAaHb;

—  OCHOBHMX METOA0/0rYHUNX NiAX0AiIB FeHEeTUYHOI iHXKeHepil;

—  MOM/IMBOCTEN BUKOPUCTAHHA METOAIB TreHeTUYHOI iHXKeHepii AnA  CTBOPEHHS
NPOMMUCNOBO BaXK/IMBUX LUTAMiB MiKPOOPraHi3mMiB, COPTiB POC/NH Ta NOPig TBAPUH.

HOBUX

Yomy moxKHa

Pe3ynbTaTh HaBYaHHA

HaBuYMUTUCA - BMITU OTPMMYBATM HOBI LITAMW MIKPOOPraHi3miB 3a A4OMOMOrol TPAAWULIMHUX Ta FeHHo-
iHXXEeHEepPHUX MeTOoAiB;
- BMIiTM NigbupaTh Ta 3acTOCyBaTM Ha POCAMHHUX Ta TBAPUHHUX KAITUHAX METOAWU KAITUHHO-
iH}XeHepHoi TexHo/orii BiANOBIAHO A0 MOCTaB/AEHOI KiHLEBOI MeTV (OTPMMAHHA HeobxigHoro
NPOAYLEHTY Y1 NPOAYKTY);
- BMIiTM OTPMMYBATU KAITUHHI Ky/NbTypuM POCAWMH Ta TBAPMH | KyAbTUBYBATM IiX Pi3HUMMU
cnocobamu;
- BMITM aHaNi3yBaTM pe3ynbTaTh eKCNePUMEHTANIbHUX AOCNIAXKEHDb Ta NAAHYBATU AOCNILKEHHA
B FaNly3i reHETUYHOI Ta KNITUHHOI iHXeHepil.
AK MmoXKHa KomneTeHTHOCTI, AKi MOXHa OTPMMATH, BUBYMBLUM AaHY ANCLUNAIHY:
KopucTyBaTUcAa - 3[4aTHICTb A0 NPaAKTUYHOI peanisauii PyHAaMeEHTaNbHUX FEHETUYHUX 3aKOHIB i MONEKYNAPHUX
HabyTumu MexaHi3miB  BioNOriYHUX  ABWLWL, ANA  CTBOPEHHA HOBWUX MPOMWMCIOBO  BaXK/MBMUX  LUTamiB
3HaHHAMM i MIKPOOpPraHiamiB, COPTIB pPOCAWH, NOpPig, TBAapWUH 3 BUKOPUCTAHHAM METOAIB TFeHeTUYHOro
YMiHHAMU KOHCTPYIOBAHHSA in vivo;

- 30aTHICTb A0 MNPAKTUYHOI peanisauii dyHAAMEHTaNbHUX FeHEeTUYHUX 3aKOHIB i MONEKyNAPHUX
MexaHi3miB  6ioNoriYyHMX sABMW, AONA CTBOPEHHA HOBWUX MPOMMC/IIOBO BaXKAMBUX  LUTaMiB
MIiKPOOpPraHiamiB, COPTIB pPOCAWH, nNOpPig TBAPUH 3 BUKOPUCTAHHAM METOAIB TFEHETUYHOrO
KOHCTPYOBAHHA in vitro;

28




- 3[4aTHICTb A0 NPaAKTUYHOI peanisauii PyHAAMeEHTaNbHUX FEHETUYHUX 3aKOHIB i MONEKYyNAPHUX
MexaHi3miB 6ioN0rivYHNX ABULL AN1A CTBOPEHHSA KNITUH POCAUH, 3 3a4aHUMWN BNAaCTUBOCTAMM;

- 34aTHiCTb npautoBaTM 3 6iONOMYHMMKM areHTamu, BUKOPUCTOBYBAHMMM Y BIOTEXHONOTIYHMX
npouecax (MiKkpoopraHiamu, rpubu, pocanHN, TBAPUHU; BiPYCU; OKPEMI iIXHi KOMMOHEHTH);

- 34aTHICTb 34,iMCHIOBATM eKCnepuMeHTaNbHI A0CNIAKEHHA 3 BAOCKOHANEHHS BioNI0rYHNX areHTis, y
TOMY YMC/Ni BUKAMKATM 3MIHW Yy CTPYKTypi CMagKoBoro anapaty Ta OYHKUiOHaNbHIM aKTUBHOCTI
6ionoriyHMX areHTiB.

IHpopmauiiiHe

Cunabyc, nigpy4yHMKKM Ta HaBYaIbHI NOCIOHMKM (APYKOBaHI Ta eNeKTPOHHI BUAAHHSA).

3abesneyeHHA Mnatdopma AncTaHLiliHOro HaBYaHHA « Cikopcbkuii», E-Kamnyc
Aucumnniim
Bupa cemectpoBoro | 3anik
KOHTPO/IO
CTPYKTYPHA I IIOPIBHAJIBHA 'EHOMIKA
Kadeapa, aka Kadepnpa bioeHepreTukun, bioiHpopmaTuKn Ta ekobioTexHonorii ®bT
3abesneuye
BUKNAAaHHA
PiBeHb BULW,OI Mepwwnit (6akanaBpcbKuiA)
oCBiTH
Moxnusi Hemae
obmeKeHHn

Kypc, cemectp

3 (6 cemecTp)

O6car

4 kpeanTtn EKTC, 3 AKKNX

OEeHHe HaBYaHHA:

ayauTopHa poboTta — 72 roauH (nekuii — 36 roamH, NPakTUYHI 3aHATTA — 36 roAunH)
camocTiHa poboTa - 48 roguH

3304He HaBYaHHA:

ayauTopHa poboTa — 18 roauH (neku,ii — 10 rogmH, NPakTUYHI 3aHATTA — 8 rogM1H)
camocTiliHa poboTa - 102 roauH

Mosa BUKnagaHHA

YKpaiHCbKa

Bumoru go I'PYHTYETbCA Ha 3HAHHAX, OAEPMKaHWUX CTyAeHTaMW NPV BMBYEHHI AucumMnAiH: |HpopmaLiliHi
noy4aTKy BUBYEHHA | TexHonorii, bioximia, Mikpobionoria i Bipyconoria, FeHeTMKa, OcHoBuM HioiHGOpMaTUKKM, a TaKOX
Aucumnniim HeobXigHWMI piBeHb BONOAIHHA AHTNINCbKOI MOBOIO He HMKYe A2.

Lo 6yne OCHOBHi NOHATTA, METOAM Ta aNrOPUTMU CEKBEHYBAHHA Ta 0OpOOKW puAiB, iIHCTPYMEHTU nopTany
BMBYATUCA Center for Genomic Epidemiology, meTogm Biopython gns po6oTu 3 reHoMomM Ta NPOTEOMOM

Yomy ue FeHoMiKa — Le A0CUMTb MONIOAMIA PO3Ain MONEKYNAPHOI reHOMIKW. BiH cnpAmMOBaHMIA Ha BUBYEHHA
uikaso/Tpeba reHomy BCix 6iosioriyuHMx 06’€KTiB, HAa AOCAIAXKEHHS eBOJIOLIT reHiB, IX NPOCTOPOBUX CTPYKTYp. Mia
BUBYATHU Yyac BMBYEHHA AUCLMNIIHU CTYAEHT OTPMMAE 3HAHHA MPO HOBITHI TUNW CEKBEHYBAHHA, MPOrpamHi

3acobu aHanisy reHeTMyHoi iHdopmauii, 4OoCNiAKEHHA eBotoLii BiNKIB Ta AOCNIAMKEHHA CTPYKTYpU
reHis Ta bisiki..

Yomy moxKHa

Pe3ynbtatm HaB4YaHHA:

HaBUYMTUCA 1. BmiTn po3bupaTtnca B MeTofax CEKBEHyBaHHA Ta 0bMpaTW MeToZ BignoBigHO A0 MocTaB/eHOl
3agaui
2. Bmit 361paTth pian nicna cekBeHyBaHHSA
3. BMmiTK aHanisyBaTM OTpMMaHI pian iHcTpymeHTamum noptany Center for Genomic Epidemiology
4. BmiTM BMKopucTOoBYBaTM MeToau Biopython pgns nobyaoBM reHOMHMX Ta MNPOTEOMHMX
BUPIBHIOBaHb
AK MmoXHa KomneTeHTHOCTI, AKi MOXHa OTPUMATK, BUBYMBLUW AaHY ANCUUNNAIHY:
KopuctyBaTuca - 34aTHICTb pO6OTH 3 AAHWMMU CEKBEHYBAHHA Ta FEHOTUMYBAHHSA;
HabyTumu - 34aTHiCTb BUKOpUCTOBYBaTM NGS TEXHONOTi CEKBEHYBaHHS;
3HAHHAMM i - 34aTHICTb NPOBEeAEHHA FEHOMHMUX Ta NPOTEOMHUX AOCNiAKeHb meTofamu Biopython.
YMiHHAMM
IHpopmauiiiHe Cunabyc aucumniiHy, HaB4vasbHi MNOCIOHWMKM, KOHCMEKT nekuin Towo. E-Kamnyc, Mnatdopma
3abe3neyeHHsA OMCTaHUiMHOro HaBYyaHHA « CiIkopCbKMIA»
Bup cemectpoBoro | 3anik
KOHTPOJIIO
INEPEPOBKA BIOMACHU TA OTPUMAHHSI BIOIIVIACTUKY
| Kadeapa, Aaka | Kadeapa bioeHepreTku, bioiHpopmaTKm Ta ekobioTexHonorii ®6T
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3abesneuye

BUKNAAAHHA
PiBeHb BULOT MepLunii (6akanaBpcbKuit)
ocBiTH

Moxxnusi Hemae

obmexKeHHA

Kypc, cemectp

3 (6 cemecTp)

O6car

4 kpeanTtn EKTC, 3 AKNX

OEeHHe HaBYaHHA:

ayauTopHa pobota — 72 roguH (nekuii — 36 roguH, NpakTUYHi 3aHATTA — 10 roguH, nabopaTtopHi
po60TK — 26 roamuH)

camocTiHa poboTa - 48 roguH

3304HE HABYAHHA:

ayauTopHa poboTta — 18 roauH (nekuii — 8 roamH, NPakTUYHi 3aHATTA — 4 roauvHKn, nabopaTopHi
po60TK — 6 roanH)

camocTiliHa poboTa - 102 roauH

Mosa BUuKnagaHHA

YKpaiHCbKa

Bumoru go I'DYHTYETbCA Ha 3HAHHAX, OEP’KaHUX CTyAeHTaMM NpY BUBYEHHI AMCLUMMAIH: Gi3MyHa Ta KONoigHa,
noyYyaTKy BUBYEHHA | aHaNiTMYHa, opraHiyHa Ximii, mikpobionorisa, 6ioximis, b6iodisnka, meToam aHanisy B biotexHonorii
Aucumnniim
Lo 6yne CyyacHi 6ionoriyHi Ta ¢isnKo-ximiuHi MeToan nepepobkn HGiomacy pisHOro NOXOAMKEHHSA 3 METOH
BMBYATUCA ofilepXKaHHA eHeproHociiB Ta iHWKUX KOPUCHUX NPOAYKTIB (nikiB, 6ionoriuHo akTMBHMX Aob6aBok (BAL),
NPUPOAHUX HU3bKOMOJEKYNAPHNX OPraHiYHMX Ta MOAIHEHACUYEHUX KUCAOT, iHCeKTUUMAIB TOLLO),
TexHosorii ogepyKaHHA bGionosnimepiB, B TOMy YMCAi AN BUKOPUCTAHHA SK CUMPOBUHM ans 3D
NPUHTEPIB. AKi B NOAANbLIOMY MOXYTb KOHKYpPYBaTh 3 pe4oBMHAMM, OAEpPKaHMMU 32 JONOMOrOI0
OpPraHiYHOro CUHTE3Yy.
Yomy ue 1) TeHOeHUji po3pOo6KM HOBITHIX TEXHOJIOTIN ANA 3aMiHM PEYOBUH, O4EPMKAHUX 33 AONOMOroHo
uikaso/Tpeba OpPraHiYHOro CMHTE3y Ta 33 BUKOPUCTAHHA HadTH Ta rasy 3i 36epekeHHAM iX BNaCTUBOCTEN;
BMBYATHU 2) OpeprKaHHA HOBUX NliKapCbKuX 3acobiB Ta BA/l 6e3 BUKOPUCTAHHA XiMIYHOrO CUHTE3Y;
3) Po3pobKa Ta oaeprkaHHA eHeproHociiB 2 Ta 3 NOKONiHb 38 BUKOPUCTAHHA BiAHOBAOBaNbHOI
CMpPOBUHMU (BiAHOBAIOBANbHI AXKepena eHeprii);
4) Po3pobKa HOBMX HanpsiMKiB OTpMMaHHA GiononimepiB ANA 3aMiHW iCHYHUYMX Monimepis

3a4nAa 36ep6)'KEHHH OTOYYyHO4Oro cepenosuila.

Yomy moXKHa

- AHaniszyBaTM MOXAMBOCTI BUKOPUCTAHHA BIOTEXHOMOMYHUX, XiMIYHMX Ta Pi3MKO-XiMiUHMX

HaBUYMTUCA MeTOAiB Ta iX KOMbBiHaUili ana po3pobKM TexHosorii nepepobku biomacu 3 MeTo ofepyKaHHA
E€HEepProHOCIiB Ta XiMi4YHMX PEYOBUH.
- AHanisyBaTu CTaH CUPOBMHW ANA 3aCTOCYBAHHA ii B BU3HAYEHil TexHo oril.
- MponoHyBaTU TEXHONOrIYHI pileHHA nepepobku 6Giomacu pPi3HOro MNOXOAMKEHHs AnA
oAepXKaHHSA KOPUCHUX PEYOBMH XiMiYHOTO Ta 6iosIoriYHOro CNPsAMYBaHHA.
- 3acTOCOBYBATM METOAMKU OTPUMMAHHA Mojimepis, wWo 6iopo3KNa[aTbCca, Ha OCHOBI
NPUPOAHOT CUPOBUHU Ta OAEpPKaHOI B 6iOTEXHONOTIYHOMY MPOLLEC.
Pe3ynbTaT HaB4yaHHA:
- Bmitu 3giiicHIOBaTM AKICHUI Ta KinbKicHUI aHani3 biomacu.
- BMiTM BMKOPMUCTOBYBATM TEOPETUYHI Ta NPAKTMYHI NiAXoAM A0 CTBOPEHHA Ta 3aCTOCYBaHHA
acouiauin miKpoopraHiamiB Ta WTamiB AN BUKOPUCTAHHA iX B npouecax nepepobku biomacu ans
OTPUMaHHSA EHEeProHOCIiB, Y NPUPOAOOXOPOHHUX TEXHONOTIAX Ta AN BUPOOHULTBA BionaacTuKy.
- BMmiTu 3acTocyBaTh 3HAHHA OCHOBHUX }i3MKO-XiMiYHMX Ta BioTexHoNoriYHMX cnocobis nepepobku
b6iomacu ana ogepKaHHA KOPUCHUX NPOAYKTIB.
AK MmOXKHa CTyneHT 6yae maTu 34aTHICTb 4o:
KopucTyBaTuca - 3aCTOCOBYBAHHA Cy4acHWX b6IOTEXHONOrN ANA OofepaHHA PIAKMX Ta rasonofibHux nanus 3
HabyTumu BiZLHOB/1IOBA/IbHOI CUPOBUHMU;
3HAHHAMM i - BUKOPUCTaHHA Bi3NKO-XIMIYHUX MEeTOAIB ANA OTPUMAHHSA TBepAoro 6ionanuea;
YMiHHAMU - OBONOAIHHA di3nKO-XIMIYHMMM Ta BioNOTIYHMMM MeToAamMM NepepobKn POCANMHHOI CUPOBUHU ANA

ofepKaHHA 6a30BMX OPraHiYHMX PEYOBMH Ta 1X MNOAANbLICI NEPepobKM ANA OAEPHKAHHA LiIbOBOro

NPOAYKTY;.
- BUKOPUCTaHHA METO/iB O4eP*KaHHA NiKapCbKMX NpenapaTie Ta BAL 3 6iocMpoBUHMU.

KomneTeHTHOCTI, AiIKi MOXHa OTPMMATK, BUBYMBLUW AAHY ANCLUNNAIHY:
e 3paTHicTb aHanisyBaTM HionoriyHi 06’eKTU pisHUX OpM OpraHisauii Ta OKpeMmi TXHi YacTuHW,
BUKOPUCTOBYIOUYM bBionoriyHi, XimiyHi, ¢isnyHi Ta mMaTemaTuyHi meToam, Ta npautoBatM 3
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e  3aaTHIiCTb

6ioNoriyHMMM areHTamu, sKi BUMKOPUCTOBYIOTbCA Yy nepepobui Ta yTunisauii 6iomacu, B
b6ioTeXHONOrYHMX NpoLecax o4epKaHHA bionnacTuKy.
NpoBOANTM aHani3 biomacn, HAK CUPOBUHM
6iOTEXHONONYHOro NOXOAKEHHSA, B TOMY YMC/li BionnacTuky.

ONA  OTPMMaHHA  NPOAYKTIB

IHpopmauiiiHe

Cnnabyc gucumniiHK, HaB4YasibHi MOCIOHWMKKM, KOHCMEKT nekuin towo. MNnatdopma AncTaHLUiliHOro

3abe3neyeHHA HaBYaHHA «CIKOPCbKUN»
Bupa cemecrpoBoro | 3anik
KOHTpO/IO
BIOIH’KEHEPISI
Kadeapa, aka Kadepnpa bioeHepreTukun, bioiHpopmaTuKn Ta ekobiotexHonorii ®bT
3abesneuye
BUKNAAAHHA
PiBeHb BULW,OI Mepwwnit (6akanaBpcbKuiA)
ocBiTH
Moxnusi Hemae
obmexxeHHa

Kypc, cemectp

3 (6 cemecTp)

O6car

4 kpeanTtn EKTC

ayauTopHa pobota — 72 roguH (nekuji - 36 roamH, NPakTUYHi 3aHATTA — 18 rogMHU, NabopaTopHUX
3aHATb — 18 roauH)

camocTiliHa poboTa - 48 roguH

3304He HaBYaHHA:

ayauTopHa poboTta — 18 roaunH (nekuii — 8 roauH, NPakTUYHI
po60TM — 6 roanH)

camocTiHa poboTa - 102 roguH

3aHATTA — 4 roanHKU, NabopaTopHi

Mosa BuKnagaHHA

YKpaiHCbKa

Bumoru go I'PYHTYETbCA Ha 3HAHHAX, OJEepXKaHWX CTyAeHTaMW MpuU BMBYEHHI aucumnaid: Gioximii, Gionorii

NoYaTKy BUBYEHHA | KAiTUHW, reHeTuKM, 6iodismKku, 3aranbHoi mikpobionorii Ta Bipyconorii.

ancuunniim

LWo 6yae BuByeHHA bioiH}KeHepii nepegbayae O3HAMOMIEHHA 3 MNPUHUMNAMM HXEHEPHUX NPAKTUK Ta

BMBYaATUCA TEXHOJIOTN y MmeauumHi, bionorii, cinbCbKOMy rocnoaapcTsi 0co6AMBO NPW BUPILLEHHI EKOMOTIYHMX,
NPOMMUCNOBMX, EKOHOMIYHMX Npobiem Ta OXOPOHi 340poB’A. byse PO3rnAHYTO NPOEKTYBAaHHA Ta
cTBOpeHHA biomatepianiB, ¢apmaueBTMYHMX npenapaTie. OnaHyBaHHA  BioiHXeHepHMMMU
MeToaMKaMM (TaKMMM AK TeHeTMYHa peKomMbiHaLifa) npoknage WANAX A0 CTBOPEHHA FEHETUYHO
3MiHEHMX, TPAHCreHHUX }KMBUX OpraHi3miB (BipyciB, MiKpoOpraHiamis, pOCAUH i TBApUH).

Yomy ue LlinecnpamoBaHe BHECEHHSA 3MiH Y ¥WBi opraHiamm mMikpobis, poC/iVH, TBAapUH, NIOAUHN TaK CaMo, AK

uikaso/Tpeba i KepyBaHHA iX PYHKLIAMM 3 AaBHIX AaBeH NPWUBabOBANO CYCNiNbCTBO, LLLO CTA/I0 Ha LWAAX PO3BUTKY.

BUBYATH 3 Yacom BAOCKOHANEHHA TEXHIYHUX 3HapALb | 3acobiB CTUMYIOE CTBOPEHHA binblu ePeKTUBHUX

maTepianiB, IHCTPYMEHTIB, METOAIB ANA MaHINyAAuin 3 XUBUMM KAITUHAMWU i  LiNiICHUMM
opraHiamamu. [lo Toro X, AK 6a4yMmo, i 3aXMCT HaBKONMULLUHLOIO CepefoBULLA CTae Bce b6inbw
aKTyanbHMM. [OWMPEHHA HOBMX BIPYNEHTHMX LWITamiB, XBOPOO, 3MiHa KAimaTy CNpUYUHIOTb
OKY/NIbTYPEHHA BUAIB 3 AMKOT NPUPOAN, BUBEAEHHA Cy4acHMX COPTIB, nopig, ribpuais 3 noninweHnmm
rocnofapCbKMMM XapaKTepuUCcTUKamu, BiNblLOo AKICTIO, CTIMKICTIO Ta NPOAYKTUBHICTIO. MepepaxoBaHi
acnekT, wo 6yayTb poO3rNAHyTi B AaHOMY Kypci — ue /vwe BepxiBKa alicbepra gna monoamx,
OOMNUTNMBUX Ta HANONErTMBUX AOCAIAHMKIB.

Yomy moXKHa
HaBYMTUCA

LUinMiA KoMNaeKc cyy4acHMX 3HaHb i MOYaTKOBMW [0CBiA, HabyTi manbyTHiMM npodecioHanamm,
3HaA06NATbCA ANA OLiIHIOBAaHHA AOLINbHOCTI NPOBEAEHHA FeHHOIHXKEHEePHUX MaHinynauii. byayTte
cbopmoBaHi HaBMYKKM Nigbopy NOYaTKOBOro MaTtepiany A8 BLOCKOHANIEHHA KWMBWX OpPraHismis,
3aKNageHi NPaKkTUYHI HaBMYKM POHOTU 3 MEeToZaMM KNITUHHOI Ta FeHHOI iHXKeHepii. PO3yMiHHA OoCHOB
niadopy XUBUAbHUX CcepenoBull, ANA KYyNbTUBYBAHHA KAITUMH | TKaHWH in Vvitro, yKknagaHHs
CcenekuUiiHO-reHeTUYHUX MpPOorpammM 3 BUKOPUCTAHHAM KJAaCMYHMX Ta iHHOBAUiMHMX MeToAiB
6ioiHXeHepii A03BONATL NepeabayaT NEePCneKTUBHI WAAXM BNPOBAAMKEHHA HAYKOBUX BiAKPUTIB y
BMPOOHMUTBO. 3a/ly4eHHA A04aTKOBUX 3HaHb 3 iHO3eMHOI fliTepaTypu, 3acobiB macoBoi iHdopmaLii,
3aKOHOA3aBY0-HOPMATMBHOI 633 NiAWTOBXHYTb A0 PO3YMIHHA Cy4acHOro CTaHy i MicuA reHeTUYHo
MOANGPIKOBAHUX OPraHi3mMiB Y HALLOMY XKUTTI.

Pe3ynbTaTn HaBYaHHA:
MornnbneHHi HOPMATUBHI BMiHHA:
- BMiTM aHani3yBaTK 6ioTeXHO/IOrYHI NpoLLec Ha MONEKYNAPHOMY Ta KNITUHHOMY PiBHAX
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BMiHHA, OTPMMaHIi Npyn BUBYEHHI AaHOT AUCUMNAIHN:
- BMiTW 3aCTOCOBYBaT/ TEOPETMYHI MNiAX0oAM Ta NPAKTUYHI HABUYKMU POBOTU 3 MeTOAMKAMMU KNITUHHOT
Ta FeHHOI iHXeHepii.

AK MOXKHa
KopuctyBaTuca
HabyTumu
3HaHHAMM i
YMiHHAMU

CTYAEHT 3MOXKe:
— posibpatvca y BesMYesHil KiNbKOCTi Cy4aCHWMX HAyKOBUX OOCAIAMEHb, BW3HAYUTU
NPIOPUTETHI HANPAMKWN PO3BUTKY AAHOI ranysi 3HaHb;
—  BWKOPWUCTOBYBATM MPUHUMNU KOHCTPYIOBAHHA KMBUX OpraHiamis, nigibpatv BuxigHWR
martepianu, 3anponoHyBaTh cxemMu BioiHKeHepHUX pobiT;
—  KBanipikoBaHO MNPOBOAUTM EKCMEPMMEHTA/NIbHI Ta HAyKoBi AOCHig)eHHA B ranysi
6ioiHXeHepil, KPUTUYHO aHaNiI3yBaTU OTPMMAHI pe3ybTaTy;
34iMCHIOBATM HaBYaHHA NepcoHany Ta nignernnx cniBpobiTHUKIB npuiiomam i metogam pobotn B
ranysi KNiTMHHOT Ta reHeTUYHOT iHXeHepil.

KomMneTeHTHOCTI, AiIKi MOXHa OTPMMATK, BUBYMBLUW AAHY ANCLUNNAIHY:

[aHni1 OCBiTHI KOMMNOHEHT 403BO/IUTb NOMNBUTM HACTYNHI HOPMATUBHI KOMNETEHTHOCTI:
30aTHICTb KOMMJIEKCHO aHanisyBaTu 6ionoriyHi Ta 6ioTexXHOOrYHI NPoLEecn Ha MOJIEKYISIPHOMY Ta
KNITUHHOMY PiBHAX

[aHuniA OCBiTHIA KOMMNOHEHT HAZa€ HAaCTYNHi KOMMETEHTHOCTI:

34aTHICTb 3aCTOCOBYBATU TEOPETMYHI MiAXOAM Ta MPaKTUYHI HaBWMYKM poboTM 3 MeToAMKamM
KNITUHHOIT Ta FeHHOI iHXeHepii.

34aTHICTb 34iMCHIOBAaTU EKCMEePUMEHTAsIbHI AOCNIAMKEHHA 3 BAOCKOHA/NIEHHA 6i0/foriYHMX areHTis,
LUNAXOM 3MiHW Yy CTPYKTYpi cnagKoBoro anapaTy Ta GYHKLiOHaNbHI aKTUBHOCTI 6ioN0riYHMX areHTiB

IHpopmauiiiHe

Cnnabyc pucumMnaiHK, HaB4YasbHiI MOCIOHWKM, KOHCMEKT nekui Towo. E-Kamnyc, Mnatdopma

3abe3neyeHHsA AMCTaHUiMHOro HaB4YaHHA « CiIKOPCbKMIA»
Bupg cemectpoBoro | 3anik
KOHTPOIO
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AHomauii subipkoesux oucyunnin 0ns eus4yeHHA Ha 4 Kypci (7 cem.)

KPIOT'EHHE OBJAJHAHHS TA TEXHOJIOI'IT Y BIOTEXHOJIOI'TYHUX

BUPOBHHUIITBAX

Kadeapa, aka
3abesneuye
BUKNAAAHHA

bioTexHiKkM Ta iHXeHepii PBT

PiBeHb BMLLOi OCBiTH

Mepwwnit (6akanaBpcbKuiA)

Moxnusi
obmerKeHHA

HEMaE

Kypc, cemectp

4 (7 cemecTp)

O6car aucumnnniim
Ta po3noain roauH
ayAUTOpPHOI Ta
camocTiliHOi po6oTn

4 kpeanTtn EKTC

JEeHHe HaBYaHHA:

ayauTopHa pobota — 72 roauH (nekuii - 36 roAuH, MNPakTUYHiI 3aHATTA — 18
NabopaTopHMX 3aHATb — 18 roauH)

camocTiliHa poboTa - 48 roguH

3304He HaBYaHHA:

ayauTopHa pobota — 16 rogmH (nekuii - 10 rogmH, NpakTUYHI 3aHATTA — 4 rogMHU, NabopaTopHi
3aHATTA -4 roauH)

camocTiHa poboTa - 102 roguH

roaunHu,

Mosa BuKnagaHHA

YKpaiHCbKa

Bumoru go nouyatky
BUBYEHHA
ancuunniim

I'PYHTYETbCA Ha 3HAHHAX, OAEPKaHMX CTYAEHTaMM NPW BUBYEHHI AucuunaiH: Gionoria, ¢pisnka,
Ximis,, npouecu i anapaTtn 6ioTexHONOrYHUX BUPOOHMLTB.

LLio 6yae BuBYaTUCA

Cy4acHi HanpAamu KpIioHIKK - Kpioxipypria, KpioTepania, rinotepmia. OCHOBU TEeXHIKM HU3bKUX
TEMNEepPaTyp, CXEMHi pPilleHHA XONOAMNbHUX Ta KPIOreHHWX YCTAaHOBOK [ANA 3abesnevyeHHn
npoueciB OXONOAMEHHA pPi3HOTO TemMnepaTypHOro piBHA, @ TaKOX NPUKAAAM BUKOHAHHA
3a3HayeHoro obnafHaHHA Yy MeauUHin npakTuui. KpioreHHe o61aaHaHHSA, WO BUKOPUCTOBYETLCA
ona 36epexeHHa 6GionoriyHMX MmaTepianis, JNiKapHAHMX 3acobiB, AOHOpPCbKOiI Kposi Ta i
KOMMOHEHTIB, MEeTOAM KANITKOBOi Tepanii Ha OCHOBIi KpioreHHoro 36epiraHHA KANiTKOBOro Ta
TKaHeBOro martepianis,

Cnocobam oTpuMmaHHs xonoay. 36epiraHHIO Ta TPAHCNOPTYBAHHIO TEPMOIAbINbHMX NiKapPCbKUX
3acobiB i biomaTepianiB. Po3ymiHHIO NPO KpioKoHcepBaL,ito bionorivHoro matepiany. BnactmeocTi
6iosoriyHMX 06’EKTIB NPU KPIOrEHHMX TEMMNEpaTypax.

Yomy ue
uikaso/Tpeba
BUBYATHU

HusbKoTemnepaTypHi TexHonorii, Npunagn Ta obnafHaHHA LWMPOKO 3aCTOCOBYOTHCA Y Pi3HUX
obnactax Kpiobionorii Ta KpiomeamnumH. Pe3synbtatu KpiobionorivHnx aocnigeHb 3Haxo4ATb
CBOE 3acTocyBaHHA B 36epiraHHi pPOCAWH, KAITUHHUX KyAbTyp, emOpioHiB nig 4ac
eKCcTpakopnopanbHoro 3annigHeHHsa (EK3) Ta ikpu pigkicHux pub. Xosoa 3acTocoBYHOTb fAK
NikyBanbHWUI 3acib B 6araTbox ranyssax meanuMHKU: aepmMmaTonorii, kKocmeTtosorii, opTanbmonorii,
OHKoJiorii, yponorii Ta Hedponorii, Helpoxipyprii, riHekonorii, remaTonorii, 0oTonapuHronorii,
xipyprii  (Kpioxipypria), TpaBmaTosorii, TpaHcnaaHTonorii. MMpu UbOMY BWKOPWUCTOBYIOTb
KpioreHHy anapaTypy Ta KpioreHHi 3oHAuW. HW3bKi TemnepaTypu Ta Xon0p4 34aTHi pyiHyBaTu
TKAHWHKW, NPU3BOAUTM A0 HEKPO3y TKaHWH, a B nojanbliomMy BifbyBaeTbcA 6e3KpoBHe Ta
6e360/licHe BiATOPrHEHHA OMEPTBININX TKAaHMH, NpubaM3Ho Ha 14-21 poby nicna KpioBnamsy
piakmum asotom (—196°C), AkuiA 36epiraeTbca B nocyauHi [btoapa.

KpioreHHa TexHika po03BosAe 36epiratm 6ionoridyHi martepiann (KNITUHWU, TKAHWUHW, OpraHu,
eMbpioHM) NpoTArom TpMBaAIOro Yacy 6e3 BTpaTtH ixHix GYHKLiOHaNbHMUX BNACTUBOCTEN.

YmoBM Kpio3beperkeHHA yMnoBifbHIOOTL bBioximiyHi  npouecu, 3anobiratoum  perpagauii
b6iomonekyn, Wo € BaXANBUM A5 papMaLLeBTUKM, TPAHCN/IAHTONOTT Ta reHeTUYHMX BaHKiB.
®dapmauia: 36epiraHHA Ta TPAHCMOPTYBaHHA TEPMOabinbHMX MpenapaTiB, TaKUX AK BaKUWHU
abo 6iopapmaL,eBTUUHI NpoayKTH.

FeHeTuKa: PopMyBaHHA HaHKiB reHETUYHWX pecypciB ANnA 36epexkeHHs biopisHOMaHITTA.
MepuuuHa: 36epiraHHA AOHOPCbKMX OpraHiB, KNiTUH KPOBIi, CTOBOYPOBMX KNITMH, cnepmu Ta
ANUEKNITUH ANA TPAHCNAAHTALT abo penpoayKTUBHOI MeANLMHMU.

BMBYEHHA KpiOreHHOi TEeXHIKM CTUMYI0E pPO3pobKYy HOBUX METOAIB KpionpoTekuii, Aki
[03BONAOTL 36epiraTn biomaTtepianm 6e3 NOWKoAKEHb.

TexHonorii KpioreHHMX 3aMOpO’KyBayiB, KOHTEWHepiB A1 TPaHCNOPTYBaHHA Ta CUCTEM
aBTOMATM30BAHOIO KOHTPO/IIO TEMMEpaTypu MOCTIMHO BAOCKOHANIOKOTLCA, WO BiAKPUBAE HOBI
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rOPU30HTU ANA SOCNIAKEHD.

HusbKoTemnepaTypHe cepefoBULLE € EKCTPEMANbHUM ANA }KUBUX OpraHiamis, TOMy BUBYEHHA
MeXaHi3MiB IXHbOro BMMKMBAHHA (HanpuKknag, y cTaHi aHabio3y) cnpusae rAMboMy po3ymiHHIO
bionoriyHmnx npouecis.

KpioreHHa TexHiKa [03BO/IAE MOAENOBATU YMOBU, NOAIOHI 40 KOCMIYHMX, LLO € KOPUCHMM AR
acTpobionorii Ta gocnigKeHHs ekctpemodinis.

Monut Ha ¢axiBuiB i3 KPIOreHHOI TEexHiKM 3POCTAE 3aBAAKM PO3BMTKY TPAHCMIAHTOAOTI,
6iobaHKiB, biopapmaLLeBTUKM Ta KOCMIYHUX AOCANIOKEHD.

3HaHHA B Uil ranysi garoTb 3MOry npautoBaTi B NPOBiAHUX labopaTopiax, MeaANYHUX LEeHTpaXx i
HAYKOBMX YCTaHOBAX.

Mpouecn 3amMOpPOKyBaHHA, KpWCTanisauii Ta BMNAMBY HU3bKUX TemnepaTyp Ha b6ionoriyHi
CTPYKTYPU 3a/IMLLAOTLCA HEA0CTAaTHbO BUBYEHUMMU, LLLO CTBOPIOE MOXK/IMBOCTI ANA BigKPUTTIB.
Hanpuknag, BMBYEHHA 3aMOPOXKYBAHHA BOAW B KAITMHAX A03BONAE 3PO3YMITU, AK YHUKHYTU
YTBOPEHHSA KPUCTaNIB NbOAY, WO NOLWKOAKYIOTb MeMBpaHu.

Yomy moXKHa

Pe3ynbTaTh HaBYaHHA:

HaBYUTUCA — BmiTM oUuiHIOBaTM BM/IMB KPiOreHHMX yMOB Ha 6ionoriuHi 06'ektn (KnitmHu, 6inkn, OHK,
opraHenu).
— BmiTK 3acTocoByBaTK NpoueaypHi OCHOBM Kpio3bepekeHHA KITUH, TKaHWH | MiKpoopraHiamis,
30Kpema KOHTPO/IbOBAaHOIr0 3aMOPOXKYBAHHA Ta BiATaBaHHA.
— BMiTM 3acTocoByBaTM MaTeMaTuUuHi mogeni AAA NPOrHO3yBaHHA Ta MOKpALWeHHsA poboTtu
KpioreHHUx cuctem.
— BmiTM BMKOpMCTaTM 3HAHHSA NPO OCHOBM KPIiOreHHoi TexHiKuM: npuHuMnu pobotn 3
HM3bKOTEMMEPATYPHUMM CcUCTEMAMMK, 3bepiraHHA GionorivHMX matepianiB nNpu KpioreHHUX
TemnepaTypax.
— BmiTM BMKOpUCTOBYBATM KpioreHHi TexHosorii y dapmaueBTuui, meguumHi, arpobiosorii Ta
iHWWX rany3ax.
AK MOXHa KomneTeHTHOCTI, AKi MOXHa OTPMMATH, BUBYMBLLM AaHY ANCLUNAIHY:
KopucTtyBaTtuca — 3[4aTHICTb  PO3YMiTM, TMNPOEKTYBAaTM Ta BWKOPWUCTOBYBATM TexXHONOrii, noB'A3aHi 3

HabyTMMM 3HaHHAMM
i yMiHHAMM

HM3bKOTEMMEPATYPHMMM Mnpouecamn, Ana 36epexeHHA bionorivHMX maTtepianis, TakuUX fK
K/IITUHK, TKAHWHK, OpraHn abo mikpoopraHiamu.

— 34aTHICTb NpautoBaTh 3 obnagHaHHAM AnsA 6i0/IOriYHUX eKCnepuUMeHTIB Ta TpacnaaHToorii,
¢$asoBUX Nepexoais BOAM, YTBOPEHHA KPUCTAiB NbOAY Ta iX BNANBY Ha KAITUHHI CTPYKTYpMU.

— 34aTHICTb OpraHi3yBaTV NOTICTUKY AN 36epiraHHA | TpaHCNOPTyBaHHA BioNOriYHUX 3pasKiB y
KpioreHHMx ymoBax.

— 34aTHICTb YNpPaBAiHHA PU3MKAMU: OLiIHKA MOMAMBUX PU3MKIB Mig Yac poboTu 3 KpioreHHUm
06nagHaHHAM  (Hanpwuknag, pPU3SUK  YTBOPEHHA /IbOA4Y, BWTIK  3piAMKeHux rasie) Ta
BNPOBAAKEHHA 3axo4iB 6e3neku.

— 3p4aTHICTb eKcnayaTauii yCTaHOBOK ANA KPiOKOHcepBauii, KpiocTaTis, niodinizatopis, cuctem
3pigKeHHA rasis

— 3paTHiCTb  perynioBaTM napameTpu (TemnepaTtypa, TUCK,
MiHiMi3aLil NoWKoAKeHb 6ioNOriYHMX CTPYKTYP.

— 3paTHicTb iHTerpyBaTM KpioreHHi TexHosorii y BMpobHMUTBO: PO3pobKa Ta BNpOBagKEHHSN
KpioreHHoro etany B 6ioTeXHONOriYHI NpouecH, Taki AK 36epiraHHA BaKUMH, TPAHCMOPTYBAHHSA
bionpenapatis abo TpuBase 36epiraHHA reHeTUYHOro maTepiany

WBMAKICTb OXONOLMKEHHA) ANA

IHpopmauiiiHe

Cnnabyc gucumnaiHK, HaBYaNbHI MOCIOHMKM, KOHCNEKT NeKuin Towo. Maatpopma AUCTaHUiMHOIO

3abe3neyeHHA HaBYaHHA «CikopcbKkuin», Y-Kamnyc
Aucumnniim

Bupg cemectposoro 3anik

KOHTPOJIIO

YIBTPA3BYKOBE OBJIA/ITHAHHA Y ®PAPMALNEBTUYHUX TA

BIOTEXHOJIOI'TYHUX BUPOBHUIITBAX

Kadeapa, aka
3abesneuye
BUKNAAAHHA

bioTexHikn Ta iHXeHepii PBT

PiBeHb BULLOT
oCBiTH

Mepwwnit (6akanaBpcbKuiA)

Moxnusi
obmerKeHHs,

HEMaE
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CneuyianbHocrTi,
ONA AKUX
apanToBaHa
Aucumnnina

Kypc, cemectp

4 (7 cem.)

O6car aucumnnniim
Ta po3noain roguH
ayAUTOpPHOI Ta
camocTiiiHoi
po6oTtun

4 kpeanTn EKTC, 3 AKNX

OEeHHe HaBYaHHA:

ayauTopHa poboTta — 72 roamH (nekuii - 36 roguH, NpakTUYHI 3aHATTA — 36 roguHK)
camocTiliHa poboTa - 48 roguH

3304HE HABYAHHA:

ayauTopHa poboTta — 18 roaunH (nekuji - 10 rogmH, NpakTUYHI 3aHATTA — 8 roamHu)
camocTiHa poboTa - 102 roguH

Mosa BuKnagaHHA

YKpaiHCbKa

Bumoru po 'PYHTYETLCA Ha 3HAHHAX, OAEPXaHMX CTYAEHTAaMK NPU BUBYEHHI AMcumMniH: «Mpouecn, anapati Ta

NoOYaTKy BUBYEHHA | YCTaTKyBaHHA GiOTEXHONOTYHUX BUPOBHMLTB», «[POEKTYBAHHA 6GIOTEXHOOrNYHUX BUPOOHULTBY,

ancuunniim «3aranbHa bioTexHonoria», «Buwa matematnka», «disnKa», «IHKeHepHa i Komn'toTepHa rpadika»,
«bioiHbopmaTuKa».

Lo 6yne BUKOpUCTaHHA yNbTpa3ByKy B 0b6nagHaHHI dapmaueBTUYHUX Ta BIOTEXHONOTYHUX BUPOBHMULTB.

BMBYATUCA OcobnmMBOCTI NPOTiKaHHA MPOUECiB  Tenao Maco nepeHocy B obnagHaHHi papmaueBTUYHUX Ta
6ioTexHoMorYHMX BUPOOHULUTBAX B yMoBax A4ii ynbTpas3ByKy. @PaKTopu, WO BMAMBAOTbL Ha
iHTeHcMiKaLilo Tenno maco 06MiIHHUX NPoLECiB Y YMoBax Ail yabTpa3ByKy. Bnane yabTpa3ByKoBoi
KaBiTalil Ha NPOAYKTUBHICTb 06NagHaHHA ANA MPOBEeAEHHS MPOLECIB eKCTPaKLii, pO3YMHEHHS,
Kpuctanisauii.

Yomy ue Kypc HagacTb MOXKNUBICTb GOpPMYBaHHA Y CTYAEHTIB 34aTHOCTEN:

uikaso/Tpeba - 3aCTOCOBYBATW HOBI Cy4yacHi MeToaW PO3POBAEHHA TEXHONOMYHUX MPOLECIB BUFOTOBAEHHS

BUBYATHU BMpobiB i 060’ekTiB y coepi npodecimHoi AianbHOCTI 3 BM3HAYEHHAM pPaLiOHANbHUX

TEXHO/IOTYHUX PEXMMIB POBOTH CnewjiasibHOro yCTaTKyBaHHA.

- CK/llagaTM onucu npuHumnie Aaii Ta 6yaoBM NPOEKTOBAHMX BUPOBIB i
06rpyHTYBaHHAM NPUIAHATUX TEXHIYHMX pilleHb

- BMBMpPATU ONTMMaANbHI pilLEeHHA NPM CTBOPEHHI NPOAYKLUii 3 ypaxyBaHHAM BMMOI AKOCTI,
HafiHOCTi W BapTOCTi, @ TAKOX TEPMIHIB BWKOHAHHA, 6e3NeKkn MKUTTEAIANbHOCTI Ta
€KONOTiYHOT YUCTOTU BUPOOHMUTBA.

o6’eKkTiB 3

Yomy moxkHa 3HaHHA:
HaBYMTUCD —  npobaem 3abe3neyeHHA CTaNoro PO3BUTKY NPU BUKOHAHHI TEXHIYHMX 3aBAaHb;

— OCHOBHMX METOAIB Ta NigXo4iB WOAO0 OpraHisaLii, n1aHyBaHHA, KepyBaHHA Ta KOHTPOJIIO
pobiT 3 NPOEKTYBaHHS, pPO3pObNEHHs, NiciA MPOEKTHOrO CynpoBOAYy Ta eKcnyaTtauii
061apaHaHHA rany3eBoro MawWnHobyayBaHHSA;

—  i3nKO-XiMiYHMX OCHOB TiAPOMEXaHIYHUX, TEMN0 Maco 06MIHHMX NPOLECIB, X MaTEMATUYHI
mogeni Ta NPMHLUMNKM PO3PaxyHKY BiANOBIAHMX anapaTis.

YMiHHA:

—  po3pobAATM TEXHIYHI 3aBAAHHA Ta TEXHiYHI NPONO3uLii 3 MPOEKTYBaHHA MPOrpecuBHUX
KOHCTPYKLiM  obfafHaHHA, OCHAlWeHHA, YCTaTKyBaHHA Ta  poboumx npouecis
dapmaueBTUYHUX Ta BIOTEXHONOTIYHUX BUPOOHULTB;

—  npoBOAUTM iHPOPMALiMHKUIA NOWYK 3 NPo6aEM BAOCKOHANEHHS KOHCTPYKLUiN obnagHaHHA
YCTaTKyBaHHA, nNpPWAagiB, METOLIB KOHTPONK Ta [AiarHOCTUKM AnA  NigBULLEHHA
npawe3aaTHoCTI, NPOAYKTUBHOCTI, TOYHOCTI HaginHocTi ona 3abe3neyeHHs
KOHKYPEHTO34aTHOCTi Ha CBITOBOMY PUHKY.

AK MmoXKHa 3actocoByBaTM OAeprKaHi 3HAHHA Ta AOCBi4 AN PO3B’A3aHHA CKNAAHMX 33dadv i npobnem y
KopucTyBaTUcAa cneujianizoBaHux chepax npodeciiHoi AisnbHOCTI abo HaBYaHHI, Wo nepeabayae CTBOPEHHS HOBOTO
HabyTumu Ta BAOCKOHANEHHA YKe iCHYH4Yoro obnafHaHHA 41A NPOBEAEHHA Ten10 Maco 06MiHHUX npouecis B
3HAHHAMM i YMOBAX Ajii yNbTPa3ByKy.

YMiHHAMM

IHpopmauiiiHe Cunabyc avcumnaiHM, HaBYaibHI NOCIOHWKM, KOHCNEKT neKkuii Towo. Mnatdopma AUCTaHUIAHOrO
3abe3neyeHHA HaBYaHHA «CikopcbKuin», E-Kamnyc

ancuunniim

Bup cemectpoBoro | 3anik

KOHTPOJIIO

PEAKTOPHU BIOTEXHOJIOT'TYHUX BUPOBHUIITB
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Kadeppa, aka
3abe3neuye
BUKNAAAHHA

bioTexHikM Ta iHXeHepii PBT

PiBeHb BULLOI OCBiTH

Mepwunit (6akanaBpcbKuiA)

Mo>KnuBi obmerkeHHsA

HeMae€

Kypc, cemectp

4 (7 cemecTp)

O6car gucumuniiim
Ta po3noAain roguH
ayAUTOpHOI Ta
camocTiiiHoi po6oTn

4 kpeanTn EKTC, 3 AKNX

OEeHHe HaBYaHHA:

ayauTopHa poboTa — 72 roamH (nekuii - 36 roguH, NpakTUYHI 3aHATTA — 36 roguHK)
camocTiliHa poboTa - 48 roguH

3304YHe HaBYaHHA:

ayauTopHa poboTta — 18 roaunH (nekuji - 10 rogmH, NpakTUYHI 3aHATTA — 8 roaMHW)
camocTiHa poboTa - 102 roguH

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru go nouyatky
BUBYEHHA
AUCUUNNIHKN

I'PYHTYETLCA Ha 3HAHHAX, OAEPMKaHUX CTyAeHTaMM NPU BUBYEHHI ancumnain: «®disuka», «3aranbHa
bioTexHosoria», «Mpouecy i anapaTn 6iOTEXHONOTIYHUX BUPOBHULTBY»

Lo 6yae BuBYaTucA

Ouncumnnida, NpUCBAYEHA BUMBYEHHIO TEXHOJOTYHMX MPOLECIB Ta KOHCTPYKLilA peakTopiB Yy
6ioTEXHO/IOMNYHOMY BMPOOHMLTBI, OXOMJIOE TEOPEeTUYHi Ta MNPaAKTMYHI acnektn poboTn 3
anapatamu, WO BWKOPUCTOBYIOTbCA AN 34iMCHEHHA 6ioTexHonoriyHMx npouecis. BoHa
30cepedrKeHa Ha PO3yMiHHI  npuHUMNIB  iXHbOI pPO6OTW, NPOEKTyBaHHI, onTumisauii Ta
BMKOPWCTAHHI B Pi3HMX ranyssax bioTexHonorii, papmalii, xapyoBoi NPOMUCNOBOCTI Ta €KoJIoril.
OCHOBHI acneKkT gucumnaiHu

1. BcTyn oo peakTopiB 6ioTeXHONOTYHUX BUPOOHULTB.

OCHOBHIi MOHATTA: WO TaKe peaKTopw, iXHi TMNK Ta Knacudikauia.

Posib y 6ioTexHOIOTYHMX NpoLecax.

BiamiHHOCTI mix nabopaTopHUMM, NINOTHUMMK Ta NPOMUCIOBUMM peakTopamMu.

2. KOHCTPYKL,if i KOMMOHEHTHU

OCHOBHIi YaCTUHM peaKTopIB: KOpPMYC, CMCTeMa aepauii, MilaiKkun, Tena1006MiHHMKKN, CEHCOPU.
MpuHUMN aii: nepioanyHoi, HanienepiogMyHoi Ta 6esnepepBHOI Ail.

Ocob61BOCTi KOHCTPYKLIT AN pisHUX npouecis (aHaepobHi, aepobHi, milaHi).

3. bioTexHonoriyHi NpouecK B biopeakTopax

Mpouecn BUpOLLYBaHHA MiKPOOPraHi3miB, KNITUHHUX KyAbTyp, BOAOPOCTEN.

dPepmeHTaLiA: eTaHONbHA, MOIOYHOKKUCAA, aLeToHobyTUAOBa TOLO.

BMKOpUCTaHHA peaKTopiB AN GepMeHTaTUBHUX PeaKLild.

4. KiHeTuKa i AuHamiKa npouecis

PicT mikpoopraHi3miB, cnouBaHHs cybcTpaTy, NPoAyKYBaHHA MeTaboniTis.

Mogeni MoHoga, Mixaenica-MeHTeH gna onucy KiHeTUKM.

Maco- Ta Ten1006MiH y peakTopax.

5. KOHTpoAb i aBTOmaTmn3auia

CuUCTEMM MOHITOPUHTY napameTpis: pH, TemnepaTypa, PO3YMHEHUM KUCEHb, KOHLEHTpaLin
cybcTpaTy Ta NpoAyKTiB.

ABTOMaTM3auia ynpaBAiHHA npouecamuM Ana 3abesneyeHHA cTabinbHOCTI Ta onTuMmisauii
BMPOBHMLTBA.

BUKOPMCTaHHA Cy4acHUX CEHCOPIB Ta NPOrpaMHoro 3abesneyeHHs.

6. MaclwTabyBaHHA npouecis

Mepexig, Big NabopaTopHMUX A0 NPOMMUCIOBUX MacwTabis.

BupiweHHa npobnem, nos’sa3aHux i3 macwTtabyBaHHAM (epeKTUBHICTb aepauji, nepemillyBaHHSA,
BigBEAEHHA Tenna).

Posrnapatotbca nNuTaHHA i3UKO-XIMIYHMX OCHOB Ta KiHETMYHUX 3aKOHOMIpHOCTelN npouecis y
dapmaueBTUYHOMY Ta bioTexHonorivHomy ob6nagHaHHI, KOHCTPYKLiM Cy4aCHUX peaKTopiB
6ioTexXHOIorYHMX BUPOOHMUTB, iX Knacudikauii i npuHunnu gii, o03HanomaeHHs 3 0cobanBoCcTaMMU
TEXHOJIOTYHMX NpoueciB B ¢apmMaLeBTUYHIA Ta BIOTEXHONOTIYHIA NPOMMUCNOBOCTI i ekcnayaTtau;i
Takoro obnafHaHHA.

Yomy ue
uikaso/Tpeba
BUBYATU

BuBUEHHA peaKTopiB € KAOYOBMM [ANnA OiOTEXHONOriB, OCKIIbKM BOHWM € OCHOBHWMMU
iHCTPyMEHTaMM AN BUPOLLYBaHHA MIKPOOPraHi3mMiB, KNITUHHUX KyAbTYp i 34iMCHEHHA BioXiMiuHMX
peaKuilt y npoMucaoBUX i nabopaTopHUX ymoBax. OCb OCHOBHI MPUUYNHK, HOMY LLe BaXK/IMBO:

1. OCHOBHMI iHCTPYMEHT y BioTexHonoril

Peaktopn — ue anapatu, AKi 3abe3neuyytoTb KOHTPO/IbOBaHE CepefoBMULE ANA BUPOLLYBaHHA
MIKPOOpPraHiamis, KNiITUHHUX KyNbTyp ab0 BUKOHaHHA GepMEHTATUBHUX PEaKLN.

BoHu € cepuem b6ioTexHONOrMYHOTro BUPOBHMLTBA, BUKOPUCTOBYIOTLCA Y dapmaLLeBTULI, XapyoBii
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NPOMMCNOBOCTI, EKONOTIi Ta iIHLWWX raaysax.

2. BupobHuuTso bionpoayKris

PeakTopu 3ab6e3neyytoTb ONTMMasIbHI YMOBW ANA BUPOOHULTBA TaKUX BaXKAMBUX NPOAYKTIB, AK:
Nikn: aHTMBIOTUKM, BAaKLUMHW, iHCYIiH, MOHOKJ/IOHA/IbHI aHTUTINA.

depmeHTU: ANA XapuoBOi NPOMMUCAOBOCTI, NPaNbHUX NOPOLLKIB, TEKCTUABHOIO BUPOBHULTBA.
XapyoBi NPoAYyKTU: NOrypTH, CUPU, AMIHOKMCNOTK, CINPT.

bionanuso: eTaHon, 6ioras.

3. KoHTpoAab npoueciB i onTumisawia

BuBYeHHA pepMeHTepiB A03BO/IAE 3PO3YMITU, IK KOHTPOIIOBATU KOYOBI NapameTpu:
TemnepaTypa, pH, piBeHb KUCHIO, KOHLLEHTPALiA cybCcTpaTiB i NPOAYKTIB.

3HaHHA LMX NapamMeTpiB 403BOAE ONTMMI3yBaTU NPOLECH, MiIABULLYIOYN BUXIL, | AKICTb NpOoAyKL,ii.
BMKopuMcTaHHA aBTOMaTM3aLii B depmeHTepax cnpuse cTabinbHOCTi BUPOOHUYMX NpOLECiB.
Mpomucnose BUPOBHWUUTBO  bGionpenapaTtiB  fABAA€e  cOOOK  CKNAAHWA  KOMMNJEKC
B33aEMONOB'A3aHNX i3UYHUX, XIMiYHUX, Biodi3nYHMX, BioxiMiuHMX, di3UKO-XIMIYHMX NpoLeciB
nepeTBopeHHA pe4vyoBuHW. Li npouecn BiAPI3SHAKOTLCA Bif XIMIYHMX 3HAYHOK CKAAGHICTHO,
yepes Te WO OAHOYACHO BiAbyBaeTbcA Tenno- i MacoobMiHHI npouecn i BioximiuHi peakuii B
KNITUHI, WO Npu3BoAnTb A0 6ioXiMiYHOro NepeTBOpPeHHNA PeYOBUHM i 36iblUEHHS (3pOoCTaHHSA)
6iomacu B peakuiliHomy 06’emi. Ha npaktuui ue BiabyBaeTbca B creuiaibHUX anaparax, siKi
Ha3MBalOTbCA pPeakTopamMu BioTeXHONOriYHMX BUPOOHMUTB. PeakTopu 6ioTeXHONOrIYHUX
BMPOOHULTB CKNaAal0Tb OCHOBY BiOTEXHOMOFYHOrO BUPOOHMLTBA. PeakTopu NpusHayeHi ans
34iMCHEHHs  6GIOTEXHONOrYHMX NPOUECiB i BMKOPUCTOBYIOTLCA ANA  KY/IbTUBYBAHHSA
MiKpOOpraHiamiB, HaKonNuYeHHA 6iomacu, CUHTE3y, BiAAiNEHHA | OYMLEHHA LiNbOBOro
NPOAYKTY. AOCIAXKYETbCA pPO3p0obaeHHA HoBoro edeKkTMBHOro eHeprosbepiratoyoro Ta
€KoJI0TiYHO b6e3neyHoro obnagHaHHA

Yomy moXKHa

Ua ancumnniHa € BaXkAnBoto AN nornnbieHol NiAroToBKM BUCOKOKBaNipikoBaHUX BioTeXHONOTrIB,

HaBuMTUCA 3[aTHUX NPALLOBATU B iIHHOBALLIMHMX rany3ax HayKu Ta NPOMMUCIOBOCTI.
P0o3yMiHHA OCHOBHMX NPUHLMMIB KOHCTPYKLUIT Ta YHKLIOHYBaHHA PeaKTopiB.
YMiHHA po3paxoByBaTU NapameTpu npouecis (0b6car, WBUAKICTb NOTOKY, KiNbKiCTb cybcTpaTy).
HaBMYKKM pob0OTU 3 peakTopamm y N1abopaTopHUX i BUPOBHUUMX yMOBaX.
MOKNUBICTb aHaNi3yBaTU Ta ONTUMI3yBaTK BioTEXHOOTIYHI NpoLecu.
HagaTu NpaKTUYHI HaBUYKM 3 IXHbOrO BUKOPUCTAHHA Ta ONTUMI3aLi.
CdopmyBaTu yABNEHHA NPO POJIb PEAKTOPIB Y CydacHilt bioTexHosoril.
B pe3ynbTaTi BUBYEHHA ANCLUNNIHWN CTYAEHT OBOMIOAIE 3HAHHAMM NpPO:
—  Bmith ouiHioBaTM BMMOrK Ao 6ioTexHosnoriYyHoro npouecy ana Bubopy BiAMNOBIAHOrO TUNy
peakTopa (aepobHuii, aHaepobHUil, membpaHHKiM, poTobiopeakTop TOLLO).
— BMiTK BM3HauyaTU ONTUMaibHI NMapameTpy KOHCTPYKLiT peakTopa 3anexHo Big crneuudiku
BUPOOHMUTBA.
—  BMmiTn po3pobnatM 6asoBi cxemu peakTopiB ans nabopaTtopHOro Ta MNPOMMCAOBOro
3aCTOCYBAHHA.
—  BMmiTK BUKOPMCTOBYBATU MaTEMATUYHI MOogeni ANa ONucy KiHETUKKU NPOLECIB Y peaKkTopax.
—  Bmiti po3paxoByBaTh OCHOBHI NapameTpu peakTopis (06’em, NPOAYKTUBHICTb, Yac 3aTPUMKM).
—  BmiTK HanawToBYBaTW Ta eKCNyaTyBaTN peaKkTopu Pi3HUX TUNIB.
—  BMiTK NpoBOAMTU KyNIbTUBYBAHHA MIKPOOPraHi3miB, KNiTUH abo TKaHUH y peakTopi.
— Bmitm KoHTpontoBaTM napameTpu npouecy (Temnepatypa, pH, KoHuUeHTpauia cybctpaTy,
PO3UYMHEHUI KUCEHD).
— BMIiTK nnaHyBaTW BMKOPMUCTAHHA PEAKTOPIB A1 OYMLLEHHA BOAMW, yTuAisauii Bigxoais abo
aerpagauii 3abpyaHtoBadis.
—  BMiTK po3pobnATK pilleHHA AnA BNPOBAAMKEHHA PEAKTOPIB Y XapyoBii, papmaLeBTUYHIN um
arpapHin NPoMm1CcI0BOCTI.
—  Bmitn BnpoBaaKyBaTM peakTopu B BIOTEXHO/OFYHI cMCTeMU ANA CTBOPEHHA 6e3nepepBHUX
abo nepiognyHUX NpoLecis.
AK MOXKHa ChopmoBaHi y CTYAEHTIB TEOPETUYHi 3HaHHA 0COB/MBOCTElN TEXHO/ONYHUX MpPOLECiB B
KopucTtyBaTuca dapMaueBTUYHIN Ta BIOTEXHONOTIYHI NPOMMUCIOBOCTI, eKcnyaTauii obnagHaHHA Ta NPOBEAEHHA

HabyTMMM 3HAHHAMMU
i yYMiHHAMM

KOHCTPYKLiMHMX MNPOEKTHUX pPO3PaxyHKiB [03BO/MATL BWKOPWUCTOBYBATU iX A48 BUPILIEHHSA
KOHKPETHMX 3aJay NiJ 4ac NPOEKTYBaHHA Ta PO3PaxXyHKY PEaKTOPIB Ha MPaKTuLi.

* 30aTHICTb 3aCTOCOBYBATM TMUMOBI aHaNITUYHI MeToAM Ta KOMM'IOTEPHI nNporpamHi 3acobu gns
po3B'A3yBaHHA 3aBAaHb bioTexHosoril, epeKTUBHI KiNbKiCHI meToan maTemaTuku, bionorii,
6ioximii, a TakOX BigNoBigHe NporpamHe 3abesneyeHHA NpU Po3pobLi peakTopis.

e 34aTHICTb BU3HaA4yaTM NapameTpu BiOTEXHONOTNYHUX MPOLECIB Ta 3A4iMCHIOBATU paLLiOHA/IbHWUIM
BMOip peaKTopiB A/1A X NpoOBeAEeHHs, BU3HAYEHHA peXumiB ix poboTu Aas 3a[aHuX
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BMPOOHUUYNX YMOB.

* 30aTHICTb MOAE/OBATU NPOLLECH Y peaKkTopax 6ioTeXHOOrYHMX BUPOOHULTB Ta aganTyBaTH ix
BiZ nabopaTopHOro 40 NPOMMUCAOBOro MacluTaby;

* 3paTHICTb iHTerpauii peakTopiB y BMPO6HMUI NiHii, BMiHHA BNpPOBag)KyBaTU peakTopu B
6ioTexHoIoriYHI cMcTeEMU ans CTBOPEHHA be3anepepBHMX abo NepioANYHMX NPOLLECIB;

* 30aTHICTb €KOJIOriyHOoi BiANOBIAANbHOCTI, eHeprosbepekeHHA Ta 3MEHLUEeHHS HeraTMBHOro
BM/IMBY HA HaBKOJIMLLHE CcepefoBuLLe Nig Yac BUKOPUCTAHHA PEaKTOopIB.

IHpopmauiiiHe
3abe3neyeHHs
Aucumnniim

Cunabyc ancumnnidm, HaBYabHi NOCIOHMKKM, KOHCMEKT Nekuin Towo. MNnatdopma AncTaHUiiHOrO
HaBYaHHA «CikopcbKuin», E-Kamnyc

Bua, cemecTtpoBoro
KOHTPO/110

3anik

BIOTEXHOJIOI'TSA AHTUBIOTHUKIB

Kadeapa, aka
3abesneuye
BUKNAJAHHA

Mpomucnosoi 6ioTexHonorii Ta biopapmauii PET

PiBeHb BMLLOT
oCBiTH

Mepwwnit (6akanaBpcbKuiA)

Moxnusi
obmerKeHHs,
CneuianbHocTi, ana
AKUX aJanToBaHa
AucumnniHa

HEMaE

Kypc, cemectp

4 (7 cem.)

O6c¢car gucumnninm
Ta po3noAin roguH
ayAUTOPHOI Ta
camocTilHoT
po6oTtun

4 kpeguTtn EKTC (120 roamH), 3 sKKx

[AEeHHe HaBYaHHA:

ayauTopHa poboTa — 72 roa. (nekKuii - 36 roa., nabopatopHi 3aHATTA — 36 rog,.)
camocTiliHa poborTa - 48 rog,.

3a04YHe HaBYaHHA:

ayauTopHa poboTta — 18 roa. (nekuii - 10 roa., nabopatopHi 3aHATTA — 8 roa.)
camocrTiHa poboTa - 102 roga.

Mosa BUKnagaHHA

YKpaiHCbKa

Bumoru go ['PYHTYETbCA Ha 3HAHHAX, OAEPXaHMX CTYAEHTaMM MPU BUBYEHHI AucumMnniH: disnKa, Ximia, 3aranbHa
noyaTKy BUBYEHHA | bBioTexHonoria, 3arasbHa MiKpobionoria i Bipyconoria, 6ionoria KAiTMHM, npouecu, anapaty Ta
AUCUUNNIHN YCTaTKyBaHHA 6iOTEXHONOTYHNX BUPOOHULTB, Bioximis.
Wo 6yae OCHOBHi B/1IaCTMBOCTI aHTUBIOTMKIB, MeToaM, WO BMKOPWUCTOBYIOTLCA Y BMBYEHHI aHTMBIOTMKIB,
BMBYaATUCA BUAINEHHS  NPOAYLEHTIB  aHTMBiOTWMKIB, cdepa BUKOPUCTAHHA  aHTMBIOTMKIB, MpPUHLUNK
paLioHaNbHOro 3aCTOCyBaHHA aHTUMOIOTUKIB. TexHONOriT OTPUMAHHA aHTUBIOTHKIB.
Yomy ue 3paTHICTb aHanisyBaTM Ta NpPOEKTYBAaTU BUPOOHMLTBA MIKPOOHMX aHTMBIOTHMKIB, CKnagatu
uikaso/Tpeba TEXHONOFYHI cXemMmn BUPOBHULTB aHTUOIOTMKIB pi3HOroO nNpu3HayeHHA, obupatn npoayLEeHT
BMBYATU LiNnbOBOro aHTMOGIOTMKA Ta NPOBOAUTM BIOCUMHTE3 Ta aHasi3 NPOAYKTY
Yomy moxKHa Pe3ynbTaTn HaBYaHHA:
HaBYMUTUCA - BMITU igeHTUdiKyBaTU aHTUBIOTUKM 32 iX XiMIYHOI NPUPOLOLD;
- BMITV BUAINATM NPOAYLLEHTN aHTUBIOTUKIB 3 Pi3HUX EKONOTNYHUX cepenoBuLL;
- BMIiTV BMBYATM BioNOriYHi BNAaCTUBOCTI NPOAYLEHTIB Ta aHTUBIOTUKIB;
- BMIiTU 0BrpyHTYBaTV BMbIp 6ioNOriYHOro areHTa, CKNafy MOXMMBHOIO cepefoBMLA i cnocoby
KYNbTUBYBAHHA, HEOOXiIAHUX AOMOMIXKHUX POBIT Ta OCHOBHUX CTafili TEXHOMOrNYHOro npoecy
BMPOOHMLTBA aHTUBIOTUKIB;
- BMITM BMKOPWUCTOBYBATM 3HAHHA MPO WAAXM OBiocMHTE3y aHTUOIOTMKIB ANA BOOCKOHANEHHA
bioTexHoOoril iX oaep:KaHHA.
AK MmoXKHa KomneTeHTHOCTI, AKi MOXHa OTPMMATH, BUBYMBLUM AaHY ANCLUNAIHY:
KopucTyBaTuca - 34aTHicTb 3abes3neuyyBaT TeOPETWUYHI Ta MNPaKTUUYHI XapaKTepUCTUKKU cucTem i 3acobis, wWwo

HabyTMMM 3HaAHHAMY
YMiHHAMU

BMKOPUCTOBYOTbCA B BioTexHoorii aHTUBIOTHKIB;

- 3[aTHicTb 3acTocoByBaTW 6ionoriyHi, ¢isnyHi, XimiyHi meToau AnA aHanisy ¢yHKUiOHYBaHHSA
NPOAYLUEHTIB Ta BIOTEXHIYHUX CUCTEM NPU BUPOOHMUTBI aHTUBIOTHUKIB;

- 3paTHicTb igeHTUdiKyBaTH, dopMyntoBaTU i BUpiWYBaTU iHXeHepHi npobnemn, nos’ssaHi 3
BUPOOHMLTBOM aHTUBIOTUKIB;

- 3[0aTHiCTb [0 iHTErpoBaHOrO BWMKOPWUCTAHHA Pi3HOMAHITHUX pO3p0o6KM,

meTtoAis  ana
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NPOEKTYBaHHA, peanisauii biopapmaL,eBTUYHMUX TEXHONOTI, NOB’A3aHUX 3 aHTUDBIOTMKaMK.

IHpopmauiiiHe
3abe3neyeHHA
Aucumnniim

Cnnabyc AMCUMNAiHM, KOHCMNEKT AeKUild, HaBYyasibHi MOCIOHWKM, MEeTOAMYHI peKomeHaauii go
BMKOHaHHA 1abopaTopHux pobit, E-Kamnyc, MNnatdopma guctaHuUiiHOro HaB4aHHA « CiIKOPCbKUIA»

Bupg cemectposoro
KOHTPO/II0

3anik

OCHOBU PAPMALEBTUYHUX BUPOBHUIITB

Kadeapa, aka
3abesneuye
BUKNAAAHHA

Mpomucnosoi 6ioTexHonorii Ta biopapmauii PET

PiBeHb BMLLOT
oCBiTH

Mepwwnit (6akanaBpcbKuiA)

Moxnusi
obmerKeHHs,
CneuianbHocrTi,
ONA AKUX
apanToBaHa
aucuunnida

HEMaE

Kypc, cemectp

4 (7 cem.)

O6c¢car gucumnninm
Ta po3noain roguH
ayAUTOPHOI Ta
camocTilHoi
po6oTtun

4 kpeguTtn EKTC (120 roamH), 3 sKKX

[AEeHHe HaBYaHHA:

ayauTopHa poboTa — 72 roa. (nekKuii - 36 roa., nabopaTtopHi 3aHATTA — 36 rog,.)
camocTiHa poboTa - 48 rog,.

3a04YHe HaBYaHHA:

ayauTopHa poboTta — 18 roa. (nekuii - 10 roa., nabopatopHi 3aHATTA — 8 roa.)
camocTiliHa poboTa - 102 roga,.

Mosa BUKnagaHHA

YKpaiHCbKa

Bumoru go I'DYHTYETbCA Ha 3HAHHAX, OAEPMKAHMX CTYAEHTaMM NPU BUBYEHHI Ancumnnid: disvka, ximis, 3aranbHa

noyYyaTKy BUBYEHHA | BioTexHosoria, Npouecu, amapaTu Ta YCTAaTKyBaHHA 6iOoTEXHOMOrYHMX BUPODBHULUTB, Gioximisa,

ancuunniim disionoria NlOANHU Ta TBAPUHMK

LWo 6yae dapmaujina Ta OCHOBHI MOHATTA TexHosorii GapmaLeBTUYHMX NpenapaTiB, 0CO6ANBOCTI TEXHONOTIN

BMBYATUCA TUMOBMX NiKapcbKnx popm, papmaKkooriyHi acnekTn po3pobKM nikapcbkux 3acobis, ocobamsocTi
TEXHONOTYHUX CXeM BUPOOHMUTBA ¢dapMaLeBTUYHMX nMpenapaTtiB, MNPUHUUNM  opraHisauii
NPOMMUCNOBOro BUPOOHMLUTBA hapMaLLeBTUYHMX Npenaparis.

Yomy ue 34aTHICTb aHANi3yBaTM Ta NPOEKTYBaTM BUPOOHULTBA papMaLLEBTUUYHUX NPenapaTie, B TOMY YMCAi HA

uikaso/Tpeba OCHOBI 6iOTEXHONOTIYHMX CyBCTaHLIM; CKNaaaTM TEXHOMOTiYHI CXeMU BUPOBHULTB dapmaLeBTUUHMX

BMBYATU npenapatiB pisHUX NiKapcbKUXx $popm; aHanisyBaTU OCHOBHI XapaKTEPUCTUKWU NiKapCcbKux ¢opm;

NPOBOAMTM KOHTPOJIb OCHOBHMX MOKA3HMKIB X04Y TEXHONOrYHOro NpoLLecy i roToBOi NPOAYKLii.

Yomy moXKHa
HaBUYMTUCA

Pe3ynbTaT HaB4yaHHA:

- BMiHHA npodeciiHO 3acTocoByBaTU HOPMATUBHI AOKYMEHTU (OeprKaBHi Ta ranysesi cTaHAapTH,
TEXHIYHi YMOBW, HACTaHOBM TOLLO), CKNAaAaTU OKpPeMmi po34inn TeXHOOrYHOI Ta aHaNiTU4YHOI
OOKYMeHTauii Ha 6ioTexHoNOriYHi nNpoayKTM ¢apmMaLeBTUYHOrO MNPU3HAYEHHs; aHanisysaTu
TEeXHONOTiIYHi cUTyaU,ii, 0bupaTh paLioHaNbHi TEXHOJOTIYHI PilLeHHS;

- BMIHHA 3aCTOCOBYBATW MOJIOXEHHA HOPMATUBHWUX AOKYMEHTIB, WO pernameHTyloTb MOpAJOoK

npoBegeHHs cepTudikauii NpoayKuii, atecTauii BUpobHMLTBA, BUMOIM A0 OpraHisauii cucrem

YNPaBAiHHA AKICTIO Ha ¢apmaueBTUYHUX MigNPUEMCTBAX, NpaBuaa OGOPMIEHHA TeXHiYHOT

OOKYMEeHTALLi Ta BeAeHHA TeXHONOrYHOro npouecy;

BMiHHA CKNagatv maTtepiasibHM 6anaHC Ha OAMH LMK BUpOOHMYOro npouecy, cneumdikadito

obnagHaHHA Ta KapTy MOCTAAiMHOrO KOHTPOAD 3 HABEAEHHAM KOHTPOJIbHUX TOYOK

dapmaueBTUYHOro BUPOOHMLTBA;

BMiHHA aHani3yBaTW Ta NPOEKTyBaTW cheujanbHi 6ioTeXHONOrYHI BUPOOHULUTBA i3 BUrOTOBIEHHSA

NpoAyKLii papmaueBTUYHOTO NPU3HAYEHHS;

- BMiHHA BMKOPMCTOBYBATM 3HAHHA MPO LWAAXWU BiocuHTE3y PpapMaKooriyHO UiHHUX meTabonitiB
ONA BAOCKOHaNEeHHA 6ioTeXHOOTiN iX oAeprKaHHS.

AK MOXHa
KopuctyBaTuca
HabyTumu
3HAHHAMM i
YMiHHAMU

KomneTeHTHOCTI, AKi MOXHa OTPMMATH, BUBYMBLUM AaHY ANCLUNAIHY:

- 30aTHICTb BMKOPMUCTOBYBATUM HOPMATMBHY AOKYMEHTalilo, Wo HeobxigHa ana 3abe3neyeHHn
iHXXeHepHOT aianbHOCTI B ranysi 6iotexHoorii i papmalii;

- 3[4aTHICTb 3A4ilMCHIOBATU aHai3 CUPOBUHM, MaTepianiB, HaNiBNPOAYKTIB Ta LiNbOBMX NMPOAYKTIB
6iopapmaLeBTUYHUX BUPOOHULTE;
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- 30aTHICTb BPaxoBYBaTM KOMEPLiMHWUIN Ta EeKOHOMIYHWI
dapmaueBTUYHUX BUPOOHMLTB;

- 30aTHICTb BUKOPUCTOBYBATU METOA0/0Tii MPOEKTYBaHHA BUPOOHULTB 6iOTEXHONOTYHUX NPOAYKTIB
bapMaLeBTUYHOTO NPU3HAYEHHS;

- 34aTHiCTb 06MpaTH | BMKOPUCTOBYBATM BiAnoBiaAHe obnafHaHHSA, IHCTPYMEHTW Ta mMeToamu AnA
peanizauii KOHTPO BUPOBHUUTB BIOTEXHONOTIYHUX NPOAYKTIB GapMaLEBTUYHOTO NPU3HAYEHHS;

- 3[aTHICTb CKNagaTM TEXHOJIOTNYHI CXeMW BUPOBHMUTB BIOTEXHOMOMYHUX MPOAYKTIB

bapMaLLeBTUYHOrO NPU3HAYEHHA

KOHTEKCT NpW  NPOEKTyBaHHi

IHpopmauiiiHe
3abe3neyeHHA
Aucumnniim

Cunabyc AMCUMNAIHM, KOHCMEKT NeKUii, HaB4yasbHi NOCIOHWKKM, MEeTOAMYHI pekomeHaauii Ao
BMKOHaHHA 1abopaTopHux pobit, E-Kamnyc, MNnatdopma guctaHuUiiHOro HaB4aHHA « CiIKOPCbKUIA»

Bupg cemectposoro
KOHTPO/II0

3anik

TEXHOJIOI'TA IMYHOBIOJIOTTYHUMX ITPEITAPATIB

Kadeapa, aka
3abesneuye
BUKNAZaHHA

Mpomucnosoi 6ioTexHonorii Ta biopapmauii PET

PiBeHb BMLLOT
oCBiTH

Mepwwnit (6akanaBpcbKuiA)

Moxnusi
obmerKeHHs,
CneuianbHocrTi,
ONA AKUX
apanToBaHa
aucuunnida

HEMaE

Kypc, cemectp

4 (7 cem.)

O6c¢car gucumnninm
Ta po3noain roguH
ayAUTOPHOI Ta
camocTilHoi
po6oTtun

4 kpeguTtn EKTC (120 roamH), 3 sKKX

OEeHHe HaBYaHHA:

ayauTopHa poboTa — 72 roa. (nekKuii - 36 roa., NPakTUYHi 3aHATTA — 36 roa.)
camocTitHa poboTa - 48 rog,.

3304HE HABYAHHA:

ayauTopHa poboTta — 18 roa. (nekKuii - 10 roA., NPakTUYHI 3aHATTA — 8 roa,.)
camocrTiiHa poboTa - 102 roga.

Mosa BUKnagaHHA

YKpaiHCbKa

Bumoru go I'DYHTYETbCA Ha 3HaHHAX, OAEPNKaHMX CTyAeHTaMW MpWM  BUBYEHHI AMCUMAAIH: «3aranbHa
noyYyaTKy BUBYEHHA | mikpobiosioria Ta Bipycosorisa», «3aranbHa b6ioTexHonoris», «leHeTUKa», «3arasibHa iMyHOJOTIAY,
AVUCLUNANIHN «Mpouecw i anapatn 6iOTEXHONOTIYHUX BUPOOHULTBY.

LWo 6yae MpuHuMNM  pocnigsKeHb, po3poboK Ta BUPOBHWMUTBA iMyHOGio/OriYHMX npenapatie. MeTtoan
BMBYATUCA O4Eep)KaHHA Ta KOHTPO/O b6ioTexHoNOriYHMX npenapatiB: 6akTepialbHUX | BiPYCHUX BaKUMH,

AHTUTINBMICHMX NPOAYKTiB, iHTepdEPOHIB, NiKapCbKMX NpenapaTiB KPoBi.

Yomy ue Oucumnnida pae uinicHe yaBneHHA NPo HayKoBO OBrpyHTOBaHE BUKOPUCTaHHA MiKpoopraHiamis Ta
uikaso/Tpeba BipyciB npu BMPOBOHWUUTBI iMyHOBiONOriYHMX npenapatis. TakoX JaHa AucumniiHa ¢dopmye y
BUBYATH ManbyTHIX cneujanicTiB 34aTHICTb 3abe3neuynTn BUpilEHHA npodeciiHMx 3aaay, NoB’A3aHux 3

po3p0o6KOI ONTUMANbHUX TEXHONOTI BUPOBHULTBA iMyHOBioNOriYHMX Npenaparis.

Yomy moXKHa

Pe3ynbTaTh HaBYaHHA:

HaBYMUTUCA - BMIiTM 06rpyHTOBYBaTM CKAag (NpuHUMN Aii) Ta TEXHONOril0 OTPMMaHHA OCHOBHMX K/jaciB
imyHObGionoriyHMx npenapaTiB 3a71eXHOo Big TMNY 6iONOriYHOro areHTy, XapaKTeEPUCTUKU CUPOBUHM
Ta BUKOPUCTAHHS;
- BMIiTM aHanizyBatM BUMPOOHMUTBA OaKTepiaZbHUX BaKUMH AnA NPodinakTMKM iHOEKUinHMX
3aXBOPIOBaHb, BIPYCHMX BaKUMH Ana npodinakTMkM iHOEKUiMHMX 3axXBOPIOBaHb, NiKapCbKMX
npenapariB KpoBi NOAWMHK, iHTEpdEPOHIB NOANHM, iIMYHOTNOBYNIHIB NOANHM, MOHOK/IOHANbHUX
aHTUTIN, CTOBOYPOBUX KNITWH, NpenapaTis bakTepiodaris.

AK MmoXHa KomneTeHTHOCTI, AKi MOXHa OTPMMATH, BUBYMBLUM AaHY ANCLUNAIHY:

KopuctyBaTtuca — 3aCBOEHHA 0COBNMBOCTEN TEXHONOrI BUPOOHULTBA iMyHOBiION0riYHMX Npenaparis;

HabyTnmmn — 3abe3neyeHHs HeobXigHOro piBHA 3HaHb A/1A NPaBU/IbHOIO HAayKOBO O6IPYHTOBAHOro BMbGOPY

3HaHHAMM i TEXHOJIOTIYHMX CXEM OAEPKAHHA iIMyHOBiONOriYHNX Npenaparis;

YMiHHAMU — O0BOJIOAIHHA KNAaCUYHMMM Ta Cy4aCHUMM iMyHOBIONOTIYHMMM MeToAaMM A0CAIAXKEHD.

IHpopmauiiiHe
3abe3neyeHHn

Cunabyc, nigpy4yHMKKM Ta HaBYaIbHI NOCIOHMKM (APYKOBaHI Ta eNeKTPOHHI BUAAHHSA).
Mnatdopma AncTaHLiliHOro HaBYaHHA « Cikopcbkuii», E-Kamnyc
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ancuunniim

Bupa cemectpoBoro | 3anik
KOHTPOJIO

BIOTEXHOJIOI'TI OYUIIIEHHA BOJAAU
Kadeapa, aka bioeHepreTuku, 6ioiHbopmaTukm Ta ekobiotexHonorii PET
3abesneuye
BUKNAAAHHA

PiBeHb BULL0i OCBiTU

Mepwunit (6akanaBpcbKuin)

Moxxnusi
obmerKeHHs,
CneuianbHocTi, gna
AIKMX aAanToBaHa
aucuunnida

Hemae

Kypc, cemectp

4 (7 cem.)

O6cAar aucumnnniim Ta
po3noain roguH
ayAUTOpPHOI Ta
camocTiliHoi po6oTu

4 kpeantn EKTC, 3 AKMX

[EeHHe HAaBYaHHA:

ayauTopHa poboTta — 72 roauH (nekuji — 36 roamH, NpakTUYHi 3aHATTA — 18 roauH, nabopaTopHi
po6oTn — 18 roanH)

CcamocTilHa poboTa - 48 roauH

3304YHe HaBYaHHA:

ayauTopHa poboTa — 18 rogmH (nekuii — 10 roamH, NpakTUYHI 3aHATTA — 4 roguHuK, nabopaTopHi
po6oTn — 4 roanHm)

camocTiHa poborta - 102 roauH

Mosa BuKnagaHHA

YKpaiHCbKa

Bumoru g0 noyatky
BUBUYEHHA AUCLUNAIHN

OucumnniHa 6a3yeTbCA Ha 3HAHHAX, OTPMMAHUX CTyAEHTaMM 3 nonepeaHix dyHAaAMEHTaNbHUX Ta
nNpodecinHO-OpiEHTOBAHUX AMCUMMNIH pPiBHA «bakanaBp», TakMX fK Ximia (3aranbHa Ta
HeopraHiyHa, ¢isnMyHa, KonoigHa, opraHiyHa, aHaniTMYHA), Mikpobionoria, ekonorisa, ¢isnKa,
Gioximis.

LLio 6yae BuBYaTHCA

AIK MOKHa | NOTPIOHO BioNOriYHMMM MEeTOo4aMM 3 BUKOPUCTAHHAM acouialiit MiKpoopraHismis,
BOAOPOCTEN | HaBiTb BULLMX BOAHMX POC/INH 3abe3nevyBaT BUCOKOEDEKTUBHE M MaNOBUTPaTHE
OUMLLLEHHA BOAM Bif, PO3YMHEHUX Y Hili 3abpyAHEHb OPraHiYHOro i HEOPraHiYHOro NOXOAMKEHHS,
y TOMY YMCAi 1 Big KCeHOBIOTUKIB | aHTMOIOTUKIB, @ TAKOXK BifZ KMBUX | MEPTBUX MIKPOOpPraHi3miB.

Yomy ue uikaBo/Tpeba
BMBYATH

Ha cborogHi, Konm WMPOKO 3aCTOCOBYHOTLCA ANA OUYMULLEHHA Boau i3nuHi, XiMmidHi i ¢isnKo-
XiMiYHi MmeToaM, pe3ynbTaTOM SIKMX € YTBOPEHHA BennyesHMx ob’emiB ocaais, 3abpyaHIOOUMX
OOBKINAsA, AKi NoTpibHO yTUANi3yBaTU, 0COBNMBO BaXKNMBE 3HAUYEHHA OTPUMYE HOBUI Miaxia Ao
OUYMLLEHHS BOAM - BMKOPWUCTAHHA 6ionoriyHMX meToaiB. B OCHOBY iX MOKNaZeHO BWUCOKWUIA
OYMCHUI NOTEHLian Pi3HOMAHITHUX riapobioHTiB — Big, 6aKTepii, HaMNpOoCTilWKX, BOAOPOCTEN A0
BULLMX BOAHUX POC/IMH, MOIIOCKIB, KPEBETOK, OJIIrOXeT Ta iH., AKi He Ti/IbKW O4MLLYIOTb BOAy, ane
1 BUKOPUCTOBYIOTb iHLWKX Tigpo6iOHTIB AK MNOKUBHUI CybCTPAT, 3MEHLLYIOYM KiNbKiCcTb Biomacu B
OUYMCHIN CUCTEMI, WO 3MEHLUYE KiNbKiCTb BiaxoniB i pobutb ii epeKTUBHOI Ta EKOHOMIYHO
BUTIAHOLO.

Yomy moxKHa
HaBYUTUCA

MpoBoAnTM GIOTEXHOJONYHI EKCNEPUMEHTM 3 OYULLLEHHS BOAM Bif, 3abpyAHIOOUYMX OpraHiYHUX
CMONYK, 30Kpema, 6apBHWKIB, CUHTETUYHWUX MOBEPXHEBO-AaKTUBHUX PEYOBWUH, aHTUBIOTUKIB;
HeopraHiYHUX PEYOBUH, HAaNPUKAAL, iOHIB Ba*KKMX MeTaiB, HiTpaTis, dpocdarTis;
0BOJIOAITU METO4AaMM KOHTPOIIO AKOCTI MPUPOLHUX i CTIYHUX BOA,

NPOBOANUTU MIKPOCKONYBaHHA TriApPO6IOHTIB 6i0NOMNYHMX OYMCHUX CUCTEM [Ns
MOPGOOriYHOrO CTaHy Ta BCTAHOB/IEHHA BUAOBUX XapPaKTEPUCTUK;

OBO/IOAITU 3HAHHAMM LLOAO0 TEXHOIONYHMX NpoueciB 6i0N0riYHOro oYMLWEHHA BOAM Ha Ailoumx
OUYMCHMX cnopyaax GpapmaueBTUYHUX 3aBOAIB, MOJIOKONEepPepobHUX MiANPUEMCTB, NUB3aBOAIB,
uentonosHo-naneposmx Gpabpuk, WKip3aBoais Ta iH.

aHanisy ix

AK MOXKHa
KopucTyBaTuca
HabyTUMM 3HaAHHAMM i
YMiHHAMU

OpeprkaHi 3HaHHA 0,03BONATb MalbYTHIM BMCOKOKBaJipikoBaHUM ¢daxiBusM po3pobnatn BKpak
HeobXigHi AN BUXKMBAHHA NOACTBA BioTexHONOriT BiAHOBAEHHA AKOCTIi BOAM, 3YKUTOT y NobyTi,
NPOMMCNOBOCTI, CiNIbCbKOMY FOCNOAapCTBi, peKpeaLlii;

KepyBaTM TEXHONOTYHMMM npouecamu 6ioNOMNYHOrO OYMLLEHHA BOAM HA MPOMMUCIOBUX
nignpMemcteax papmaLeBTUYHOI, Xap4yoBoi ranysi T1a iH.;

BiZAKPMBATMMYTb NEPCNEKTUBY A5 peai3alii HOBUX HaNPsAMKIB y 6ioTexHONOriT OYMLLEHHA BOAM:
npoueciea 3 iMM06iNi30BaHMMM Ha HOCIAX MiKpoopraHiamamu; 3 rpaHy/bOBaHMM My/JOM; 3
OTPUMaHHAM b6iorasy; membpaHHMX OiopeaKTopiB; d¢iTopeakTopiB 3 BUWMMKU BOAHUMMU
pOCAMHAMM — PACKO, eMXOpPHiElD Towo; HiopeaKkTopiB 3 BKAOYEHHAM A0 cKnagy bioueHosy
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MOJIIOCKIB — i3, KOTYLIOK, a TaKOX pPaKONoOAibHMX i ONiroxeT, WO AO03BOAUTb 36inblUMTK
e(dEeKTUBHICTb OYMLLEHHA BOAM, 3MEHLWNTU 06’eMM YyTBOPIOBAHMX OCaZiB i BUTPATU KOLWTIB Ha
OTPMMaHHA BMXiAHOIO NPOAYKTY — YMNCTOI | KOPUCHOI BOAMW.

IHpopmauiiiHe

Cunabyc, niapy4yHMKN Ta HaBYaNbHI NOCIBHMKK (APYKOBaHi Ta @1eKTPOHHI BUAAHHSA).

3abe3neyeHHA MNnatdopma guctaHuinHoro HaB4yaHHsA «Cikopcbknin», E-Kamnyc
ancuunniim
Bup, cemectposoro 3anik
KOHTpO/I0
BIOIH’KEHEPISI
Kadeapa, Aaka Kadeapa bioeHepreTnku, bioiHpopmaTKu Ta ekobioTexHonorii ®6T
3abesneuye
BUKNAAAHHA
PiBeHb BULW,OI Mepwwnit (6akanaBpCcbKuiA)
oCBiTH
Moxnusi Hemae
obMmexeHHs
Kypc, cemectp 4 (7 cem.)

O6car

4 kpeanTtn EKTC

ayauTopHa poboTta — 72 roguH (nekuji - 36 roamH, NpakTUYHi 3aHATTS — 18 rogMHW, NabopaTopHUX
3aHATb — 18 roauH)

camocTiliHa poboTa - 48 roguH

3304He HaBYaHHA:

ayauTopHa poboTta — 18 roauH (nekujii — 8 roauH, NPakTUYHI
po60TM — 6 roanH)

camocTiHa poboTa - 102 roguH

3aHATTA — 4 rogMHKn, nabopaTopHi

Mosa BUKnagaHHA

YKpaiHCbKa

Bumoru go I'PYHTYETbCA Ha 3HAHHAX, OJEepXKaHWX CTyAeHTaMW MpuM BMBYEHHI aucumnaid: Gioximii, Gionorii

NoYaTKy BUBYEHHA | KJiTUHW, reHeTuKM, 6iodismKu, 3aranbHoi Mikpobionorii Ta Bipyconorii.

ancuunniim

LWo 6yae BuByeHHa bioiH}KeHepii nepegbayae O3HAMOMIEHHA 3 MNPUHUMNAMM HXEHEPHUX NPAKTUK Ta

BMBYaATUCA TEXHOJIOTN y MmeauumHi, 6ionorii, cinbCcbKOMy rocnoaapcTsi 0co6aMBO NPW BUPILLEHHI EKOMOTIYHMUX,
NPOMMUCNOBUX, EKOHOMIYHMX NpPobAemM Ta OXOPOHi 340poB’A. byae pO3rAAHYTO MPOEKTYBaHHA Ta
cTBOpeHHAa  biomatepianiB, ¢apmaueBTMYHMX npenapaTie. OnaHyBaHHA  BioiHXeHepHMMMU
MeToaMKaMM (TaKMMM AK TeHeTMYHa peKomMbiHaLifa) npoknage WANAX A0 CTBOPEHHA FeHETUYHO
3MiHEHMX, TPAHCreHHUX }KUBUX OpraHi3mis (BipyciB, MiKpoOpraHiamis, pOCAUH i TBApPUH).

Yomy ue LinecnpamoBaHe BHECEHHS 3MiH Y ¥WBi OpraHiamm mMikpobiB, pOoC/IMH, TBapWH, NIOAUHN TaK CaMo, K

uikaso/Tpeba i KepyBaHHA X GYHKLIAMM 3 faBHIX AaBeH NPMBabaOBaNo CyCcninbCTBO, WO CTasI0 Ha LWAAX PO3BUTKY.

BUBYATHU 3 Yacom BAOCKOHANEHHA TEXHIYHUX 3HapALb | 3acobiB CTUMYIOE CTBOPEHHA binblu ePeKTUBHUX

maTepianiB, IHCTPYMEHTIB, METOAIB ANA MaHINyAAuin 3 XUBUMM KAITUHAMWU i  LiNiICHUMM
opraHiamamu. [o Toro », ik 6a4Mmo, i 3aXMCT HABKO/JIMLWIHBLOIO cepefoBulLa CTae Bce bBinbl
aKTyanbHMM. [OWMPEHHA HOBMX BiPYNEHTHMX LWITamiB, XBOPOO, 3MiHa KAimaTy CNpUYUHIOTb
OKY/NIbTYPEHHA BUAIB 3 AMKOI NPUPOAN, BUBEAEHHA Cy4acHMX COPTIB, nopig, ribpuais 3 noninweHnmm
rocnoAapCbKMMM XapaKTePUCTUKAMM, BiNbLIOK AKICTIO, CTIMKICTIO Ta NPOAYKTMBHICTIO. MepepaxoBaHi
acnekT, Wo byayTb PO3rAAHYTI B AaHOMY Kypci — Le /Auwe BepxiBka aicbepra ana monogmx,
OOMNUTNMBUX Ta HANONErTMBUX AOCAIAHMKIB.

Yomy moXKHa
HaBYMTUCA

LUinMiA KoMNaeKc cy4acHMX 3HaHb i MOYaTKOBMW [0CBiA, HabyTi manbyTHiMM npodecioHanamm,
3HaA06NATbCA ANA OLiIHIOBAaHHA AOLINbHOCTI NPOBEAEHHA FeHHOIHXKEHePHUX MaHinynauii. byayTte
cdopmMoBaHi HaBMYKM Migbopy NOYaTKOBOro martepiany Aas BAOCKOHAJIEHHS XMBUX OpraHiamis,
3aKNageHi NPakTUYHI HaBMYKM POBOTU 3 MEeToZaMM KNITUHHOT Ta reHHOI iHXKeHepii. PO3yMiHHA OoCHOB
niadopy XUBUAbHUX CcepenoBull, ANA KYyNbTUBYBAHHA KAITUMH | TKaHWH in Vvitro, yKnagaHHs
CeNeKUiMHO-TeHETUYHUX MPOrpamMm 3 BUKOPUCTAHHAM KJACUYHWMX Ta iHHOBALiMHWX METOAiB
6ioiHKeHepil f03BONATL NepenbayaT NepCcnekTUBHI WAAXU BMPOBALAKEHHSA HAayKOBUX BiAKPUTIB y
BMPOOHMUTBO. 3a/lyYeHHA A04aTKOBUX 3HaHb 3 iHO3eMHOI fliTepaTypu, 3acobiB macoBoi iHdopmaLii,
3aKOHO43BY0-HOPMATMBHOI 633 NiAWTOBXHYTb A0 PO3YMIHHA Cy4acHOro CTaHy i MicuA reHeTUYHo
MOANGDIKOBAHNX OPraHi3miB Y HALLOMY XKUTTI.

Pe3ynbTaTn HaBYaHHA:
MornnbneHHi HOPMATUBHI BMiHHA:
- BMiTV aHani3yBaTn 6ioTEXHOOTiYHI NPoLEeCcH Ha MONEKYNSPHOMY Ta KNITUHHOMY PiBHSX

42




BMiHHA, OTPMMaHIi Npyn BUBYEHHI AaHOT AUCUMNAIHN:
- BMiTW 3aCTOCOBYBaT/ TEOPETMYHI MNiAX0oAM Ta NPAKTUYHI HABUYKMU POBOTU 3 MeTOAMKAMMU KNITUHHOT
Ta FeHHOI iHXeHepii.
AK MOXKHa CTYAEHT 3MOXKe:
KopuctyBaTuca — posibpatmMca y BenMYe3Hi KiNIbKOCTI Cy4aCHUX HAYKOBMX [AOCAIAMEHb, BW3HAUYUTK
HabyTumu NPIOPUTETHI HANPAMKWN PO3BUTKY AAHOI ranysi 3HaHb;
3HaHHAMM i —  BWKOPWUCTOBYBATM MPUHUMNU KOHCTPYIOBAHHA KMBUX OpraHiamis, nigibpatv BuxigHWR
YMiHHAMMN martepianu, 3anponoHyBaTh cxemMu BioiHKeHepHUX pobiT;
—  KBanipikoBaHO MNPOBOAUTM EKCMEPMMEHTA/NIbHI Ta HAyKoBi AOCHig)eHHA B ranysi
6ioiHXeHepil, KPUTUYHO aHaNiI3yBaTU OTPMMAHI pe3ybTaTy;
34iMCHIOBATM HaBYaHHA NepcoHany Ta nignernnx cniBpobiTHUKIB npuiiomam i metogam pobotn B
ranysi KNiTMHHOT Ta reHeTUYHOT iHXeHepil.
KomMneTeHTHOCTI, AiIKi MOXHa OTPMMATK, BUBYMBLUW AAHY ANCLUNNAIHY:
[aHni1 OCBiTHI KOMMNOHEHT 403BO/IUTb NOMNBUTM HACTYNHI HOPMATUBHI KOMNETEHTHOCTI:
30aTHICTb KOMMJIEKCHO aHanisyBaTu 6ionoriyHi Ta 6ioTexXHO/OrYHI NPoLEecH Ha MOJIEKYISIPHOMY Ta
KNITUHHOMY PiBHAX
[aHuniA OCBIiTHIA KOMNOHEHT HAZa€ HAaCTYNHi KOMMETEHTHOCTI:
34aTHICTb 3aCTOCOBYBATU TEOPETMYHI MiAXOAM Ta MPaKTUYHI HaBWYKM poboTM 3 MeToAMKamM
KNITUHHOIT Ta FeHHOI iHXeHepii.
34aTHICTb 34iMCHIOBAaTU EKCMEePUMEHTAsIbHI AOCNIAMKEHHA 3 BAOCKOHA/NIEHHA 6i0/oriYHMX areHTis,
LUNAXOM 3MiHW Yy CTPYKTYpi cnagKoBoro anapaTy Ta GYHKLiOHaNbHI aKTUBHOCTI 6ioN0riYHMX areHTiB
IHpopmauiiiHe Cunabyc aucumniiHy, HaB4YasbHi MNOCIOHWMKM, KOHCMEKT nekuin Towo. E-Kamnyc, Mnatdopma
3abe3neyeHHsA AMCTaHUiMHOro HaB4YaHHA « CiIKOPCbKMIA»
Bupa cemectpoBoro | 3anik
KOHTPOIO
BIOEHEPI'ETUKA
Kadeapa, aka bioeHepreTuku, 6ioiHbopmaTukm Ta ekobiotexHonorii PET
3abesneuye
BUKNAZaHHA
PiBeHb BULL,0i OCBITU Mepwunit (6akanaBpcbKuit)
Moxnusi Hemae
obmerKeHHs,
CneuianbHocTi, ana
AIKNX aAanToBaHa
Aucumnnina
Kypc, cemectp 4 (7 cem.)

O6car aucumnnniim Ta
posnoain roguH
ayAUTOpPHOI Ta
camocTiliHoi po6oTn

4 kpeantn EKTC, 3 AKMX

LEeHHe HaBYaHHA:

ayauTopHa poboTa — 72 roguH (nekuji — 36 roamH, NpakTUYHi 3aHATTA — 18 roauH, nabopaTopHi
po6oTn — 18 roanH)

CamocTilHa poboTa - 48 roauH

3304HE HABYaHHA:

ayauTopHa poboTa — 18 rogmH (nekuji — 10 rogmH, NpakTUYHI 3aHATTA — 4 roauHKU, nabopaTopHi
pob6oTn — 4 roanHm)

camocTiiHa poboTa - 102 roauH

Mosa BUKnagaHHA

YKpaiHCbKa

Bumoru fo nouatky
BUBYEHHA AUCLMNNIHM

- 3arajibHi NPUPOAHNYO-HAYKOBI 3HAHHSA;
- 6a30Bi 3HaHHA 3 Ximii, bionorii, ekonorii;
- piBeHb BOIOAiIHHSA aHMNINCbKOK MOBOIO He HUK4Ye A2

LLio 6yae BuBYaTUCA

Mpouecn oTpMMaHHA pi3HMX BUAiB 6ionannea, ctaaii 6ioeHepreTMYHMX TEXHONOTIA Ha OCHOBI
KOHBepCii opraHiyHMx pe4yoBMH BiomacK y NanMBo, METOAM OLiHKM AKOCTI bionasnmBea Ta
cMpoBuMHU. EKonoriyHi acnekTn 6ioeHepreTukn

Yomy ue uikaso/Tpeba
BMBYATH

BigHoBNlOBaHa eHepreTMKa Ta 30Kpema bioeHepreTnka CTPiMKO pO3BMBAETLCA Y CBITI, WO
0byMOBIEHO BUYEPMHICTIO Ta BUCOKOIO LiHOIO eHepropecypciB. 3a oHOBAEHO aAnpekTnsoto EC
0,0 2030 poKy He meHLwe 32% eHeprocrnoXXnuBaHHA Ma€ NOKPUBATUCA 33 PAXYHOK BigHOBAOBAHUX
nxepen eHeprii. OcobanBy yBary npuainaoTb bioeHepreTmui. YKpaiHa Mmae Be/IMKMIA NOTeHLian
6iomacw, AoCTynHOI Ana BUPOOGHULTBA eHeprii, Lo € NepeayMoBOIO ANA AMHAMIYHOTO PO3BUTKY
ceKTopa bioeHepreTuku.
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Tomy Ha PMHKY NpaLi NPOrHo30BaHO NOMUT Ha crewianictax y ranysi 6ioeHepreTnku

Yomy moxKHa

3HaHHA:

HaBUYMTUCA - MPO OCHOBHi NOHATTA Ta TEHAEHL,ii PO3BUTKY TeXHIYHOT bioeHepreTuKM y cBiTi Ta YKpaiHi
30KpeMa;
- TexHONOorih OTPMMaHHSA Ta BUKOPUCTaHHA TBepAoro (NanuBHi rpaHyau Ta 6pukeTn), piakoro
(bioamsens, 6ioetaHony, biobyTaHoNy, BiomeTaHoNy), Ta rasonogibHoro bionannea (CUHTE3-
rasy, biomeTaHy, 6ioBogHto);
- Npo TepMOXiMiyHi eHepreTU4YHi Nnpouecu (ropiHHsA, rasudikauia, nipoais), ximiyHi npouyecn
(nepeectepudikauia poCAMHHUX | TBAPUHHUX XKUMpiB), BioximiuHi npouecn (MeTaHoBe Ta
cnupToBse 6poAiHHSA).
- MeTOAiB OLiHKKM SKOCTi CUPOBUHM Ta Bionanumea Ans iXHbOro BUPpOOHULUTBA;
- OCHOBHi NpMHUMNK peryasauii metaboniamy Ta WBMAKOCTI POCTY MiKpOOpraHiamis ans
opraHisauii biokoHBepcii opraHiyHMX Biaxoais y bionanmso.
YMiHHA:
- po3pobsATU TEXHOMOTIYHI CXeMW BUPOBHMLTBA pPi3sHUX BUAiIB BionanvBa 3 pisHOMaHITHOI
CMPOBUHU 3 MiHIMaZIbHUM BNJIMBOM Ha HaBKOJIULLHE NPUPOLHE CepefoBuLLE.
BM3HaYaTW OCHOBHI XapaKTepPUCTUKKN BioeHepreTUYHOi CMPOBUHMK i roToBoro bionanunea Ta
iXHIO BiANOBIHICTb BCTAHOBAEHMM BUMOTaM.
AK MOXHa CtyneHT 6yae mati 34aTHICTb A0:
KopucTtyBaTuca - NOpPiBHAHHA €EHepPreTUYHOro NoTeHLiany pPisHUX BUAIB CUPOBUHY;

HabyTUMM 3HAHHAMM i
YMiHHAMU

- PO3YMiHHA NPUHLMMIB TEXHONOTIYHUX NPOLLECiB BioeHepreTUYHMX
BMPOOHULLTB, OLLIHKM iXHbOTO BNANBY Ha HABKOJINLLHE CEPEAOBUILLE Ta YMIHHA
3aMpOnOHYBaTU 3aX04M LLOAO 3MEHLIEHHA LLbOro BN/NBY;

- aHani3y TEXHOMOTYHUX pilleHb ANA NiABULLEHHA BMXoAy bionanusa;
- aHani3y sKkocTi 6ionanmea, BUrOTOB/IEHOIO 3 Pi3HUX BUAIB CUPOBUHN.

IHpopmauiiiHe

Cunabyc, niapy4yHMKN Ta HaBYaNbHI NOCIBHUKK (APYKOBaHi Ta @/1eKTPOHHI BUAAHHSA).

3abe3neyeHHA MNnatdopma guctaHuinHoro HaB4yaHHsA «Cikopcbknin», E-Kamnyc
Aucumnniim

Bupg cemectposoro 3anik

KOHTPOJIIO
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AHomauii subipkosux oucyunnin 0ns eus4yeHHA Ha 4 Kypci (8 cem.)

THHOBAIIMHE OBJAJTHAHHA 11 PAPMAIEBTUYHUX BUPOGHUIITB

Kadeapa, aka
3abesneuye
BUKNAAAHHA

bioTexHiKM Ta iHXeHepil

PiBeHb BULLOi OCBITH

Mepwwnit (6akanaBpcbKuiA)

Moxnusi
obmerKeHHsA,
CneuianbHocTi, ana
AKUX aJaNTOBaHa
Aucumnnina

Hemae

Kypc (cemectp)

4 (8 cem.)

O6c¢car gucumnninm
Ta po3noain roguH
ayAUTOpPHOI Ta
camocTiliHoi po6oTn

4 kpeanTtn EKTC, 3 AKNX

OEeHHe HaBYaHHA:

ayauTopHa poboTa — 54 roauH (nekuii - 36 roguH, NpakTUYHI 3aHATTA — 18 roguHm)
camocTiliHa poboTa - 66 roguH

3304HE HABYAHHA:

ayauTopHa poboTa — 8 roauH (nekuii - 6 roAnH, NPaKTUUHI 3aHATTA — 2 FOANHM)
camocTiHa poboTa - 112 roguH

Mosa BUKnagaHHA

YKpaiHCbKa

Bumoru fo noyatky
BUBYEHHA

['PYHTYETLCA Ha 3HAHHAX, OAEPMXaHUX CTyAeHTaMM NPU BUBYEHHI ancumnAid: «Mpouecn, anapaTy
Ta YCTATKyBaHHA 6iOTEXHONOTIYHUX BUPOOHMLTBY, «[TPOEKTYBAHHA BIOTEXHONOTIYHNX
BMPOOHMUTBY, «3arasbHa bioTexHonoria», «Buwa matematuka», «Pisnka», «lHxKeHepHa i
Komn’toTepHa rpadika», «bioiHpopmaTUKa».

LLio 6yae BuBYaTUCA

IHHOBaUjiHe 0bnafHaHHA ANA OTPUMAHHA TBEPAMX, M'AKUX, PIAKUX Ta ra3ononibHMUX NiKapCcbKuUx
dopm. CyyacHe dPapmaueBTMYHe ob6NaAHAHHA, AKEe BUKOPUCTOBYETbCA ANA KOHTPOJIO AKOCTI
BUXiAHOT CUPOBMHU, NPOMINKHMX MaTepianiB Ta rOTOBOro NPoAyKTy. AHani3 poboTM TeXHOIOTFYHNX
NiHi 3 MeTolo BUABNEHHA "By3bKuX" Micub i GOopMyBaHHA 3ax0A4iB Mo iX ycyHeHHto. MoaentoBaHHA
TEXHOJIOFYHOro HaBaHTaXeHHA 061aHaHHA HA NabopPaTOPHUX CTEHAAX.

Yomy ue
uikaso/Tpeba
BUBYATU

PO3BUTOK TEXHONOriW, 3a OCTaHHi pPOKWU, 3pobMB CTPIMKMI pPUBOK Yy dapmaueBTUYHIN
npomucnosocTi. Lli gocarHeHHA 3abe3neyyoTb HOBe iHHOBaLHe HaueHHA MalbyTHIX TEXHONOTIN,
HanpwWKkNag, TEXHONMOrYHI Ta 1abopaTopHi MaWMHW AnA  BUPOOHUUTBA dapmaLeBTUYHUX
npenapatis, 6e3KOHTAKTHi MOHO6/104HI MALWWHW ANA BUCOKOLIBUAKICHUX aBTOMATUYHMX onepaLi,
obnagHaHHA Ans acenTUYHMX onepauiid. LUTyYHUI iHTeNeKT 3anpoBagKye BUMKOPUCTaHHA poboTiB
ona 30bupaHHA Ta copTyBaHHA ¢dapMaLeBTUYHOI NPOAYKLii: HanmoOBHEHHA Ta 3aKyMOPHBaHHA
TBEPAMX NPOAYKTIB, BNOKU AN BUAYYEHHA LWNPULIB 3 THi3ga Ta NOBEPHEHHA nicna iHcnekuii.
MawwmHu i niHii s dapmaueBTUYHOT MPOMUCIOBOCTI 3 IHHOBALIMHMMM QYHKLiAMK 3abe3MedyoTb
CTabinbHicTb, 6e3neyHe BUMPOOHMUTBO Ta BiACTEKEHHSA MpoAyKuii. [MakeTM nporpamHoro
3abe3neyeHHn HaZae HOBi TEXHOOTII, YHIKanbHi A5 papMaLLEBTUYHOIO PUHKY.

Yomy moXKHa

AncunnniHa HaaacTb 3HAHHSA, AK:

HaBYMTUCA —  BMITM po3pobnATM CTeHAM [ANA  MOAENIOBAHHA  TEXHONOMYHOIO0  HaBaHTAXKEHHA
dapmaueBTUYHOro 0b61agHaHHSA, AKe Mae byTn BUNpobyBaHo.
— OBOJIOAITM TEOPETUYHMMM Ta MPAKTUYHMM HaBMYKaMKM 3 eKcnayaTauii Ta TexHi4yHoro
obcnyrosyBaHHA iHHOBaLIMHOTO papmaLLeBTMYHOrO 0b61aAHaHHSA;
—  BWMKOHYBATW OCHOBHI PO3paxyHKM 06nafHaHHA ANnA BUMPOOHWMUTBA dapmaLeBTUYHOI
npoaykuii;
—  3aCTOCOBYBATM NpaBWAa MOBOAMKEHHA 3 MPOAYKLIEW, maTepianamu, 3bepiraHHam i ii
TPAHCNOPTYBAHHAM;
—  edeKTMBHO BMKOPMUCTOBYBATU IHCTPYMEHTU MPOEKTYBAHHA A/1A CTBOPEHHA CKNAA4HMUX
iHXXEeHepHUX CUCTEM Ta ONTMMI3aL,ii pobounx npouecis.
AK MOXHa dvcumnniHa HagacTb MOXKAMBICTL:
KopucTtyBaTtuca CaMOCTIHO BAOCKOHaNOBaTW KOHCTPYKLT 061agHaHHA yCTaTKyBaHHA, NPUAaLIB Ta AiarHOCTUKN

HabyTMMM 3HAHHAMM
i yMiHHAMM

ONA NigBULLEHHA Npaue3aaTHOCTI, NPoAYKTUBHOCTI, TOYHOCTI HaAiMHOCTI gnA 3abe3nedyeHHs
KOHKYPEHTO34aTHOCTi Ha CBITOBOMY PUHKY, 6epyyn 40 yBaru cy4acHi TeXHOOTIi, Wo
BMKOPUCTOBYOTbCA ANs papmMaL,eBTUYHOIO BUPOOHULTBA

IHpopmauiiiHe
3abe3neyeHHA
Aucumnniim

Cnnabyc aucumnnaiim, HaBYaabHi NOCIGHMKKM, KOHCMEKT nekuin Towo. Mnaatdopma gnUcTaHuitHOro
HaBYaHHA « CIKOPCbKNN»
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Bug cemecTpoBoro
KOHTPOAIO

3anik

KOMIT'IOTEPHE ITPOEKTYBAHHSA TEXHOJIOI'TYHUX ITPOLIECIB B

BIOTEXHOJIOTII TA ®APMAIII

Kadeapa, aka
3abesneuye
BUKNAAAHHA

bioTexHiKM Ta iHXeHepil

PiBeHb BULL,Oi OCBiTU

Mepwunit (bakanaBpcbKuiA)

Moxnusi
obmerKeHHsA,
CneuianbHocTi, gna
AIKMX afAanToBaHa
aucuunnida

Hemae

Kypc (cemectp)

4 (8 cem.)

O6c¢car gucumnnium
Ta po3noain roauH
ayAUTOpPHOI Ta
camocTiliHoi po6oTu

4 kpeanTn EKTC, 3 AKNX

JEeHHe HaBYaHHA:

ayauTopHa poboTa — 54 roaunH (nekuji - 36 roguH, NpakTUYHI 3aHATTA — 18 roguHm)
camocTiHa poboTa - 66 roguH

3304He HaBYaHHA:

ayAauTopHa poboTa — 8 roguH (nekuii - 6 roaAnH, NPaKTUYHI 3aHATTA — 2 TOAUHM)
camocTilHa poboTa - 112 roauH

Mosa BUKnagaHHA

YKpaiHCbKa

Bumoru go nouatky
BUBYEHHA

I'DYHTYETbCA Ha 3HAHHAX, OePXaHUX CTYAeHTaMM NpW BUBUYEHHI ancumnain: «Mpoueck, anapatu
Ta YCTaTKyBaHHA 6iOTEXHONOTIYHUX BUPOOHULTBY, «[TPOEKTYBAHHA BiOTEXHONOTIYHNX
BUPOOHMUTBY, «3aranbHa bioTexHosoriay, «Buwa matematnka», «Pisnka», «IHXeHepHa i
Komn’toTepHa rpadika», «bioiHpopmaTuKa».

LLlo 6yae BuBUYaTUCA

MeToan BUKOPMUCTaHHA KOMN' IOTEPHMX CUCTEM aBTOMATU30BaHOro npoekTyBaHHa (CAMP)
peanizoBaHMx B NakeTax nporpam Revit, OnShape, SolidWorks ana po3pobaeHHA TeXHONOTIYHNX
NPOEeKTIB.

Niaxoau oo BuKkopuctaHHA CAMNP npy nobyzoBi anapaTypHUX CxeM BUPODOHULTBA, KOHCTPYKL,i
061apHaHHA, CTBOPEHHI ByiBEIbHUX CXEM, PO3PAXYHKY TEXHOIOTIYHWUX NapamMeTpis.

Yomy ue
uikaso/Tpeba
BUBYATHU

Po3po6bKa HOoBMX HIOTEXHOOTYHMX NPOEKTIB CTUKAETHLCA 3 NMOCTIMHUM YCKIaAHEHHAM TEXHOJIOTIN
Ta 3POCTAaHHAM KiNbKOCTi YUHHMKIB, AKi BNANMBAOTb Ha AKICTb OTPUMAHOI NpoAyKLii Ta ii
cobiBapTicTb. CAMNP 3abe3neyytoTb BpaxyBaHHA BinbWOCTi NapameTpiB, 3HUKYIOTb 3aTpPaTh Ha
NPOEKTYBaHHA AK TUMOBMX, TaK i HOBMX TEXHO/OFiN, 3a6e3neyyoTb HarNAAHICTb NMPUAHATUX
pileHb, 3HNXKYIOTb 3aTPaTU Yacy Ha BHECEHHA KOPEKTMB.

Yomy moXKHa
HaBYMTUCA

AncunnniHa HagacTb MOXUBICTb:

- MpPOBOAUTU PO3P0bBAEHHA TEXHIYHOI 4OKYMEHTAL,i B NaKeTax nporpam Revit, OnShape,
SolidWorks;

- NPOEeKTyBaTW NapameTpUyHi enemeHTN 0613 HaHHA Ta NPUMILLEHD.

- edeKTMBHO BUKOPUCTOBYBATU iHCTPYMEHTM NPOEKTYBAHHA A/1A CTBOPEHHA CKAALHMUX
iHXXEeHepHUX CUCTEM Ta ONTMMI3aL,ii pobounx npouecis.

AK MOXHa
KopuctyBaTuca
HabyTMMM 3HaHHAMM
i yMiHHAMM

AvcumnniHa HagacTb MOXKAMBICTb:

- BpaTtu yyacTb y pob0oTax 3 po3paxyHKy 1 NPOEKTYBaHHA TEXHOJIOTIYHMX pilleHb BigNOBIAHO A0
TEXHIYHWUX 3aBAaHb 3 BUKOPUCTAHHAM cydyacHux CAD/CAM/CAE cuctem;

- 3abe3neyyBaT MOAENOBAHHA TEXHIYHUX 06’ EKTIB | TEXHO/IOMNYHMX NPOLLECIB 3 BUKOPUCTAaHHAM
CTaHAaPTHMX NaKeTiB i 3acobiB aBTOMATU3aLiT iHXKEHEPHUX PO3PaXxXyHKiB.

- MpoBogunTn 1 3-D Bi3yanisau,ii NPoeKTHUX piweHb 41a GdapMaLeBTUYHMX Ta 6iOTeXHONOTIYHNX
BUPOOHMUTB.

- 3abe3neyyBaTn MOAENIOBAHHA TEXHIYHNX 06’ EKTIB | TEXHONONYHMX NPOLLECIB 3 BUKOPUCTAHHAM
CTaHOAPTHMX NaKeTiB i 3ac0biB aBTOMATM3aL,ii iHXEHEePHUX PO3pPaxyHKiB.

IHpopmauiiiHe

Cunabyc, nigpy4yHMKKM Ta HaBYabHI NOCIBHUKM (APYKOBaHI Ta @NeKTPOHHI BUAAHHS).

3abesneyeHHA Mnatdopma AncTaHLiliHOro HaBYaHHA « Cikopcbkuii», E-Kamnyc
aucuunniim

Bup, cemectposoro 3anik

KOHTPOJIIO
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BIOTEXHOJIOI'TA CIVIbCBKOT'OCIIOJAPCBKUX BUPOBHUIITB

Kadeapa, aka
3abesneuye
BUKNa[aHHA

Mpomuncnosoi 6ioTexHonorii Ta 6iopapmauii PET

PiBeHb BULOT
oCBiTH

Mepwunit (6akanaBpcbKuiA)

Moxxnusi
obmerKeHHs,
CneuianbHocrTi,
BNA AKUX
afanToBaHa
Aucumnnina

HeMae

Kypc, cemectp

4 (8 cem.)

O6car aucumnnniim
Ta po3noain roauH
ayAUTOpPHOI Ta
camocTiiiHoT
po6oTtun

4 kpeaunTtn EKTC (120 roamH), 3 aKKX

AEHHE HaBYaHHA:

ayauTopHa poboTa — 54 roa. (nekuii - 36 roa., nabopatopHi 3aHaTTa — 18 roa.)
camocTiliHa poborTa - 66 rog,.

3a04He HaBYaHHA:

ayauTopHa poboTa — 10 roa. (nekKuii -8 roa., nabopaTopHi 3aHATTA — 2 rog,.)
camocrTiitHa poboTa - 110 roga.

Mosa BuKnagaHHA

YKpaiHCbKa

Bumoru po
NoYaTKy BUBYEHHSA
Aucumnniim

I'PYHTYETbCA Ha 3HAHHAX, O4ePXKaHMX CTYAeHTaMM NPU BUBYEHHI AnucumMnAin: GisnKka, Ximia, 3arasbHa
6ioTexHosOriA, reHeTUKa, OCHOBWM TEHETUYHOI Ta KITUMHHOI iHXKeHepii, 3aranbHa Mmikpobionoria i
Bipycosiorif, 6iosoria KNiTMHKW, Npouecu, anapaTh Ta YCTaTKyBaHHA BiOTEXHONOMYHMUX BUPOOHULTB,
6ioximin

Lo 6yae
BUBYaATUCA

BioTexHonorii B  cinbCbKOrocnogapcbKomy BMPOOHULTBI, nepepobka BigxoaiB  cinbcbKoro
rocnofapcrea 3 BUKOPUCTaHHAM bBioTexHonorii, 6akTepianbHi Ta 6iosoriYHO aKTUBHI NpenapaTtu ana
POCNIMHHMUTBA Ta TBAPWMHHMULUTBA, CENEeKLiA Ta TreHeTW4YHa iHXeHepia B TBAapMHHWUTBI Ta
POC/IMHHNLTBI

Yomy ue
uikaso/Tpeba
BMBYATH

AucumnniHa HagacTb MOXK/IMBICTb MOMNONEHHA Y CTYAEHTIB KOMMNETEHLN, WO CTOCYOTbCA HAaYKOBUX
[OCNigXeHb Ta MNPAKTUYHOI Aif/IbHOCTI, CNPAMOBAHMX Ha MOKPALLEHHS iCHYIOUYMX Ta PO3POOGKY
HOBITHIX 6i0TeXHONOriI CiNbCbKO-roCNo4apCbKOro NpU3HayYeHHsA: MeToaM MoJIeKynspHoi bionorii
ONA KOHTPOJ/IIO HACIHHEBOro MaTepiany Ta CTBOPEHHA HOBWUX COPTIB POC/AWMH, 3aCTOCYBaHHA
reHeTU4YHoi Ta KAITUHHOI iHXKeHepii B TBapWHHUUTBI, 6Gionectmumam Ta bGiogobpmea anA
POCAMHHWMUTBA, BeTepWMHapHi npenapaTv, KOpPMOBi [06aBKM Ta KOpMM A4A TBAPUHHWULTBA,
6ioTpaHchopmaLifa BiAXOAiB CiIbCbKOrOCNoAapCbKOro NoOXoAKeHHs.

OTpMMaHi TEOPEeTUYHI 3HAHHA Ta MPAKTUYHI HABMUYKKU CNPAMOBaHi Ha GOPMYBaAHHA Yy CTyAEHTIB
KOMMNeTeHLi, AKi 403BONATL NPaLLOBATU B HAYKOBMX YCTaHOBaX, B 1abopaTtopiax cepTnudikyBaHHA Ta
KOHTPO/1I0 AKOCTi Ta Ha BUPOBHMLTBAX, NoB’a3aHmx 3 AlK.

Yomy moxKHa
HaBYUTUCA

Pe3ynbTaTh HaBYaHHA:

- BMiTK aHanisyBaTu pi3Hi HaNnpPAMKKU CiNbCbKOro rocnogapctsa 3 METOK BUABJIEHHA OCHOBHWX
npobnem Ta 3anpoOMOHYBATU MOMAMBI LWAAXM X NOAONAHHA 3 3aCTOCYBAaHHAM HAYKOBO-
06rpyHTOBaHUX 6IOTEXHONOMYHUX MNigXOAiB 3 MNOPIBHAHHAM 3 K/AaCMYHMMM crnocobamum ix
BUPILLIEHHA.

- Bmitm BMAinATM 3 npupogHMx cybeTpaTiB Ta iaeHTUIKyBaTU MIKPOOpPraHismm pisHUX
CUCTEMATUYHUX TPYM, BM3Ha4yaTU MOPGOOro-KynbTypanbHi Ta ¢isionoro-6ioximiuHi BnacTmsBoCTI
pi3HMX Bi0NIOriYHUX areHTiB, NepPCneKTUBHUX ANA CTBOPEHHA MpenaparTiB Ci/IbCbKOrocnoaapcbKoro
NpU3HaYeHHA.

- BMmiTM npoBOoAMTN MiKpPOBioNOriYyHi AOCAIAXKEHHS I'PYHTIB, aHaNi3yBaTM OTPMMAHI pe3ynbTaTu Ta
HafaBaTM BWUCHOBKM Ta PeKOMeHZauii LWoA0 MOMK/AMBOIO 3acCTOCyBaHHA BGiOTEXHONOTIYHUX
npenapaTis AN1A NOKPaLLeHHA CTaHy FPYHTIB.

- BmiTM npoBoAMTM aHani3 npenapatiB HiOTEXHONOrYHOIO NMOXOAMKEHHA 3 METOK KOHTPO iX
AKOCTi Ta MOXK/IMBOTO MOKPALLLEHHS.

- Bmiti npoBoAMTM NOLWYKOBI AOCNIAKEHHA AN PO3POOKU CXEMM CTBOPEHHA 6ioTeXHO/OrYHOro
npenapaTty A4 BUKOPUCTAHHA B Ci/ibCbKOrocnoAapCbKnUx BUPOOHMLITBAX.

AK MOXKHa
KopucTyBaTUcA
HabyTumu
3HaHHAMM i
YMiHHAMM

KomMneTeHTHOCTI, AKi MOXHa OTPMMATK, BUBYMBLUM AaHY ANCLUNAIHY:

- 3paTHicTb nowyKky, nigbopy Ta aHanisy iHbopmauii 3 MeTol OUiHKM cTaHy npobiemn B
CiNbCbKOroCnoAapcChbKili  ranysi, npoBeAeHHA [OCNiAXEeHb Ta HaZaHHA Nponosuuii  Wwoao
bioTexHooriyHMX cnocobiB Ta 3acobis il BUpiWEHHS.

- 3paTHiCTb  npoBedeHHA  AOCHig)eHb  npenapaTtiB  BiOTEXHONOrYHOrO  MOXOAXEHHS,
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33aCTOCOBYBaHUX B POCAWMHHUUTBI Ta TBAapPWUHHULUTBI, aHanizy OTPMMaAHWUX pe3ynbTaTiB Ta HaZaHHA
BMCHOBKIB Ta peKOMeH4aL,ii Wwoao ix AKoCTi;

- 34aTHiCTb CKNa4aT TEXHOJIOTIYHI CXeMM Ta YA0CKOHA/OBATH iCHYOYi BioTexHoorii BUPO6HMUTB
npenapatiB 6i0TEXHONOrYHOrO MOXOAMEHHA Ci/IbCbKOrocnoAapcbKoro npusHavyeHHs: 6iogobpusa
Ta bGionectMumMaM [nAa  POCAMHHWLTBA, BETEPUMHAPHI nNpenapaty, Kopmosi p[o06aBku  ans
TBAaPUHHMLTBA, a TaKOX  meToam biogerpagauji  Ta 6ioTpaHcdopmauii  Biaxoais
CiNIbCbKOroCnoAapCbKOro NOXoAKeHHA.

IHpopmauiiiHe

Cunabyc AMCUMNAIHK, KOHCMEKT NeKUii, HaB4yasbHi NOCIOHWKKM, MEeTOAMYHI pekomeHaauii Ao

3abesneyeHHA BMKOHaHHA nabopatopHux pobit, E-Kamnyc, Nnhatdopma ancraHuiiHoro HaB4yaHHA « CikopCbKUiA»
Aucumnniim
Bupa cemectpoBoro | 3anik
KOHTPO/IO
BIOTEXHOJIOI'TSA XAPYOBUX BUPOBHHUIITB
Kadeapa, aka Mpomuncnosoi 6iotexHonorii Ta 6iopapmavii PET
3abesneuye
BUKNAAaHHA
PiBeHb BULW,OI Mepwwnit (6akanaBpcbKuiA)
oCBiTH
Moxnusi Hemae
obmerKeHHs,
CneuianbHocTi, gna
AIKNX aAanToBaHa
Aucumnnina
Kypc, cemectp 4 (8 cem.)

O6car aucumnnniim
Ta po3noain roguH
ayAUTOpPHOI Ta
camocTiiiHoT
po6oTtun

4 kpeanTtn EKTC (120 roamH), 3 aKKX

[AEeHHe HaBYaHHA:

ayauTopHa poboTa — 54 roa. (nekKuii - 36 roa., nabopatopHi 3aHaTTA — 18 rog,.)
camocTiltHa poborTa - 66 rog,

3a04He HaBYaHHA:

ayauTopHa poboTta — 10 roa. (nekuii - 6 roa., nabopatopHi 3aHATTA — 4 roa.)
camocrTiiHa poboTa - 110 roga.

Mosa BuKnagaHHA

YKpaiHCbKa

Bumoru go ['PYHTYETbCA Ha 3HAHHAX, OAEPXaHMX CTYAEHTaMM MPU BUBYEHHI AucumnniH: disnKa, Ximia, 3aranbHa

noy4aTKy BUBYEHHA | bioTexHonoria, 6ionoria  KNiTMHM, npouecu, anapatM Ta YCTATKyYBaHHA 6iOTeXHOMOrIYHUX

AUCUUNNIHN BMPOOHMUTB, Bioximia, NpoeKTyBaHHA 6iOTEXHONOTYHUX BUPOOHULTB.

LWo 6yae BuBYEHHA Gi3NKO-XiMIYHNX, BiOXIMIYHWMX, MIKPOBIONOTIYHMX Ta TEXHOIOFIYHMX OCHOB PSAY XapyoBUX

BUBYATMUCA BMPOOHMUTB, @ TaKOX MOMNMOG/AEHi 3HAaHHA 3 TUX HAMPAMIB Xap4yoBOi MPOMWCIOBOCTI, B AKUX
BMKOPUCTOBYOTbCA BioTexHooriYHi npouecu. biotexHonorii xniba , NnnBa, BUHA, CNUPTY ETUIOBOTO,
MOJIOYHUX NPOAYKTIB i CUpiB.

Yomy ue BMBYEHHA AMCUMNAIHW HAJ4ACTb MOXKIMBOCTI:

uikaso/Tpeba 3acToCcoBYBATU OAEPKAHUN AOCBIA ANA PO3B’A3aHHA CKAaAHUX Npobnem i 3agay y chepi xapyoBux

BMBYATU 6ioTexHosoril, Wo nepenbavae 36ip Ta iHTepnpeTauito iHpopmauii, BUbip meToais Ta 3aCTOCyBaHHA

iHHOBALIMHMX NiAX0AiB, 34aTHICTb CKNAZATU TEXHOJOTYHI CXEMU BUPOOHULTBA XapuyoBUX NPOAYKTIB
Ta OuiHI0BaTM ePEKTUBHICTb NPOLLECIB

Yomy moXKHa

Pe3ynbTaTh HaBYaHHA:

HaBYMUTUCA - BMIiTU 34iACHIOBATU AKICHWI Ta KiNbKICHWI aHani3 AKOCTi OCHOBHWX MPOAYKTIB XapyoBMX
BMPOOHMLTB, LLLO BUBYAOTHCA B KYpCi
- BMITU aHani3yBaTM OCHOBHI BMAW CUPOBUHMU, WO BUKOPMUCTOBYIOTbCA ANA BUPOOHMUTBA
Xap4yoBUX NPOAYKTIB
- BMIiTM PO3pPaxoByBaTM OCHOBHY Ta AOMOMIiXHY CUPOBMHY, KiIbKOCTi rOTOBOI NMpoAyKLuii Ta
BTPATW Ha BCiX eTanax 6ioTexHOoNOorYHOro BUPOOHMLTBA.
AK MmoXKHa KomneTeHTHOCTI, AKi MOXHa OTPMMATK, BUBYMBLLM AaHY ANCLUNAIHY:
KopucTyBaTuca — 3[aTHICTb BMKOPMUCTOBYBATW OAepKaHi 3HAHHA | NPAKTUYHI HaBUMKW Yy pPO3B’A3aHHI CKAAAHMX
HabyTumu 3a4a4y i npobiem noB’A3aHUX 3 BIOTEXHO/IOTIEID XapYyOBUX BUPOBOHMLTB.
3HaHHAMM i — 3[aTHICTb aHani3yBaTU | TBOPYO OCMUCIOBATU OCHOBHI TEOpii, NPUHLNUNN | NpoLLeCcH, WO NexaTtb
YMiHHAMU B OCHOBI psifly Xap4yoBuX HiOTEXHOOTiM, @ TAKOX PO3LIMPIOBATU MOMK/IUBOCTI BUKOPWUCTAHHA CBOIX

3HaHb B Noganblwilt npodeciliHii gianbHoCTI.
— 3[0aTHICTb 3aCTOCOBYBATU OZEpP’KaHi 3HaHHA 4NA8 MoOAepHi3auii y)Ke ICHYHUYMX XapyoBMUX
6ioTexHosoril i 6yTW 34aTHUM CTBOPHOBATM HOBI HioTEXHONOTIT Ta Xap4oBi NPOAYKTH | 4OOABKMU.
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IHpopmauiiiiHe

Cunabyc AMCUMNAIHK, KOHCMEKT NeKuii, HaB4yasbHi NOCIOHWKKM, METOAMYHI pekomeHaauii Ao

3abe3neyeHHA BMKOHaHHA 1abopaTopHux pobit, E-Kamnyc, MNMnatdopma guctaHuUiiHOro HaB4aHHA « CiIKOPCbKUIA»
Aucumnniim

Bua cemectpoBoro | 3anik

KOHTPO/IO

OCHOBU BUPOBHHUIITBA TAP®YMEPHO-KOCMETHUYHHUX 3ACOBIB

Kadeapa, aka
3abesneuye
BUKNAJAHHA

Mpomucnosoi bioTexHonorii Ta biopapmauii PET

PiBeHb BULLOT
oCBiTH

Mepwwnit (6akanaBpCcbKuiA)

Moxnusi
obmerKeHHs,
CneuianbHocrTi,
ONA AKUX
apanToBaHa
aucuunnida

HEMaE

Kypc, cemectp

4 (8 cem.)

O6c¢car gucumnninm
Ta po3noain roguH
ayAUTOpPHOI Ta
camocTinHoi

4 kpeanTn EKTC, 3 AKNX AEHHE HaBYaHHA:

ayauTopHa poboTa — 54 roauH (nekuii - 36 roguH, NpakTUYHI 3aHATTA — 18 roguHm)
camocTiltHa poboTa - 66 rogMH. 3a04He HaBYaHHA:

ayauTopHa poboTa — 8 roauH (nekuii - 6 roAnH, NPaKTUUHI 3aHATTA — 2 TOANHMK)

po6otu CamocCTiMHa poboTa - 112 roauH

MoBa BuKnagaHHAa | YKpaiHCbKa

Bumoru go I'PYHTYETbCA Ha 3HAHHAX, OAEPXaHUX CTyAEeHTaMM NPU BMBYEHHI AMCUMMAIH: Ximia, Bioximis,

noy4aTKy BUBYEHHA | 3aranbHa b6ioTexHonorisa, bionoria KnituHu, Mpoueckn, anapaty Ta ycTaTKyBaHHA 6GiOTEXHOMOTIYHUX

ancuunniim BMPObHMUTB, Bioximia, Pisionoria ntoanHKM i TBapUHU

LWo 6yae 3aKoHoAaBYe peryntoBaHHA PO3Po6KM Ta BUPOBHMUTBA NapdymMepHO-KOCMETMYHOI MNpoAayKLil,

BMBYaATUCA CTPYKTYpa LWKipWU, OCHOBHI QYHKLIOHANbHI Fpynu iHrpesieHTiB gns BUMpobHMUTBA napdymepHo-
KOCMETUYHUX 3ac06iB, aCOPTUMEHTHI rpynu napdymepHO-KOCMETUYHMX 3acobiB.

Yomy ue MpeameTom BUBYEHHA € Pi3HOMAHITTA CK/agy KOCMETUYHUX 3acobis, ix 6ionoriyHa Agia Ha wkipy i ii

uikaso/Tpeba NPUOATKM, a TaKOX CKOpOYeHa TexHo/oris BUMpObHMUTBA. LlAa AucumnaiHa € OCHOBHOW AnA

BMBYATU ManbyTHiX daxiBuiB y ranysi CTBOPEHHs i MPOMWMCAOBOrO BUMPOOHMUTBA MPUHLMMNOBO HOBMX

nappymepHo-KOCMETMYHMX 3acobiB. Kpim Uboro, y pamkax Uiei AWcuMniiHM BUBYAKOTHLCA
MO/IMBOCTi OTPMMAHHA MEBHUX KOCMETUMYHUX IHFPEIEHTIB 33 AONOMOrOK MBWUX OpPraHi3mis,
TO6TO BIOTEXHONOMYHUM LUNAXOM. TEeXHONOriA BUIOTOBNEHHA KOCMETUYHWMX 3acobiB noTpebye
3HAHHA | BONOAIHHA Cy4aCHUMM XiMIYHUMU, Bi3UKO-XIMIYHMMU | BioXiMiYHMMK MeToaamu.

Yomy moXKHa

Pe3ynbTaTh HaBYaHHA:

HaBuYMUTUCA - BMiTW NpoBOAUTM iHOOPMALIMHUIA NOLLYK AKepen HayKoBO-TeXHIYHOT iHGopMaLLii LWoA0 OCHOBHMUX
rpyn XiMiYyHUX PEYOBMH, LLLO BXOAATb A0 CKAagy KOCMETUYHUX 3acobiB;
- BMITM CUCTEMHO aHani3yBaTW Hac/iaKkM BionoriyHoi Al pisHUX XiMIYHMX PEeYOBMH, WO BXOAATb A0
CK/laZly KOCMeTUYHMX 3acobiB Ha LWKipy Ta Bonoccs;
- BMITM aHanisyBaTM Ta MNPOEKTyBaTM BUPOOHULTBA KOCMETMYHOI NPOAYKLUii pi3HOro
bYHKLiOHaNbHOTO NPU3HAYEeHHSA
AK MmoXHa KomneTeHTHOCTI, AKi MOXHa OTPMMATH, BUBYMBLUM AaHY ANCLUNAIHY:
KopucTyBaTuca - 0O PO3B’A3aHHA CKNAfAHMX CneLianizoBaHUX 33434 Ta NPaAKTUYHUX NPobaemM y ranysi CTBOPEHHs
HabyTMmu napdymepHoO-KOCMETUYHMX 3acobiB, MoB’A3aHMX 3 aHanizom iX ckaagy, niabopom bionoriyHo-
3HAHHAMM i AKTUBHUX iHrPeAiEHTIB, BU3HAUYEHHAM MeXaHi3my iXHboi 6ioaoriyHOoi Aii Ha WKipy Ta Bonoccs;
YMiHHAMU - [0 BUOOPY TEXHOJIOTIYHMX NPUAOMIB BUTOTOBNEHHA Pi3HMX rPYyn KOCMETMYHMX 3acobiB, a TaKoXK

METOAIB KOHTPO/HO AKOCTI KOCMETUYHMX NpenaparTis
- 3[aTHiCTb NPOBOAMUTM aHani3 AKOCTI NapdyMepHO-KOCMETUMYHMX NpenapaTtiB 3a AOMNOMOrow
OpPraHoNeNTUYHUX, MOTEHLLIOMETPUYHUX, MIKPOBIONOTiYHUX, Ta Pi3UKO-XIMIYHUX MeTOAiB

IHpopmauiiiHe

Cunabyc, nigpy4yHMKKM Ta HaBYaIbHI NOCIOHMKM (APYKOBaHI Ta eNeKTPOHHI BUAAHHSA).

3abesneyeHHA Mnatdopma AncTaHLiiHOro HaBYaHHA « Cikopcbkuii», E-Kamnyc
aucuunniim

Bupa cemectpoBoro | 3anik

KOHTpPOAIO
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NPUKJAJHI METOIU AHAJI3Y JAHUX Y BIOJIOIII

Kadeapa, aka
3abesneuye
BUKNAAAHHA

BioeHepreTukn, bioiHbopmaTuKu Ta ekobiotexHonorii 6T

PiBeHb BMLLOT
oCBiTH

Mepwwnit (6akanaBpcbKuiA)

Moxnusi
obmerKeHHs,
CneuianbHocTi, ana
AKUX aJaNTOBaHa
AucumnniHa

Hemae

Kypc, cemectp

4 (8 cem.)

O6c¢car gucumnnium
Ta po3noain roguH
ayAUTOpPHOI Ta
camocTiliHOT
po6oTtun

4 kpeanTtn EKTC, 3 AKNX

OEeHHe HaBYaHHA:

ayauTopHa poboTa — 54 roauH (neku,ii — 36 rogmH, NPakTUYHI 3aHATTA — 18 roauH)
camocTiliHa poboTa - 66 roguH

3304HE HABYAHHA:

ayauTopHa poboTa — 8 roauH (nekuii — 6 roanH, NPakTUUHI 3aHATTA — 2 TOAUHMN)
camocTiHa poboTa - 112 roguH

Mosa BUKnagaHHA

YKpaiHCbKa

Bumoru go OucumnniHa 6a3yeTbca Ha 3HAHHAX, OTPUMAHMX CTYAEHTaMM 3 nonepefHix ¢GyHAaMeHTanbHUX
NOYaTKy BUBYEHHA | AMCUMMNAIH piBHA «bakanaBp» Takux Ak O6uYMcAlOBanbHa MaTeMaTuKa | MNporpamyBaHHsA,
ancuunniim BiocTaTcTUKa | BiomeTpin
LWo 6yae MeToan MaTemaTW4yHOi i CTaTUCTUYHOI O06pPO6KM MaTepianiB AocnigKeHHa B biosorii, OCHOBHI
BMBYaATUCA NPUHUMNW METOAIB aHani3y AaHuX B NpUKAagHUX npobaemax bioTexHonorii, aHani3 1 iHTepnpeTay,in
martepianis AocnigKeHb Ta BMMNPOOYyBaHb 3a AOMOMOrOH HaMbinblW AOCTYMHUX ANA HUX METOLIB
CTaTUCTUYHOI 06POBKM.
Yomy ue [na BNpoBafAKEeHHA MAaTEMATUUYHUX METOZIB Y NPOLEC AOCAIANKEHHA HA BUPOOHMLTBI Ta BONOAIHHA
uikaso/Tpeba KOMN'OTEPHOIO TEXHIKOHO.
BUBYATH
Yomy moxkHa Bubopy metopmiB aHanisy AaHWX AOCAIANKEHHA NPOBEAEHOIO0 EKCMEPUMEHTY UM BUNPOOYBAHHSA,
HaBYMUTUCA BMXOAAYM 3 rinotesn obcary BMOIPKOBOro matepiasy 3 reHepasibHOi CYKYMHOCTI, i BW3HAYeHHS
OCHOBHWX NapamMeTpiB  BUKOPUCTAaHUX  CTAaTUCTUYHMUX  PO3MOAiNIB, a CcamMe BM3HAYEHHA
penpeseHTaTUBHOI (NPeACcTaBHULbKOT) BUBIPKKU 3 NoNyAaLii Y4 CyKyMNHOCTI.
MeTogm 3icTaBNeHHA | CTAaTUCTUYHOIO PO3XOAXKEHHA PO3NOAiny, BU3HAYEHHA OCHOBHMX NapameTpiB -
KpUTepii po3XoaKeHHs.
OCHOBHIi NPUMNOMM BUBYEHHSA B3aEMO3B'A3KY MiXK 03HaKaMM CYKYMNMHOCTI - KOpenALinHi BigHOCUHM.
AIK MOXHa CTyAeHT Byae maTth 34aTHICTb A0:
KopucTyBaTuca -npasua GOpPMyBaHHA rPyn AAA AOCNIAMKEHb, KOHTPO/IO i eKCNepUMEHTaNbHUX FPYR, MHOMXUHHOT
HabyTumu Kopenauji, aBToKopenauii, ¢aKTOpHOro aHanisy, po3paxyHKiB opraHisauii JgaHuX, MeToAiB
3HAHHAMM i aHaniTMYHoro i uMdpoBoro NopiBHAHHA AaHUX. OCHoBM pob0TH 3 Nporpamoto “PSPP”.
YMiHHAMM 3acTocoByBaTM MaTeMaTU4YHi MeToau 06pPobKM Ha BUPOBHWMUTBI, Npu odopMIEHHI pe3ynbTaTis

[OoCnigXeHb y BUAi 3BITiB, CTaTel Tes, NaTeHTiB, gucepTaLii.

IHpopmauiiiHe
3abe3sneuyeHHA
ancuunniim

Cunabyc, nigpy4yHMKKM Ta HaBYaNbHI NOCIBHUKM (APYKOBaHI Ta @eNeKTPOHHI BUAAHHS).
Mnatdopma gncTaHUiMHOro HaB4YaHHA «CikopcbKkuin», E-Kamnyc

Bup, cemectposoro
KOHTPONIO

3anik

KOHCTPYIOBAHHS ITPAUMEPIB

Kadeapa, aka
3abesneuye
BUKNAAAHHA

bioeHepreTuku, bioiHpopmaTuKu Ta ekobiotexHonorii PET

PiBeHb BMLLOi OCBITH

MNepwunit (6akanaBpcbKuit)

Moxnusi
obmerKeHHsA,
CneuianbHocTi, ana

Hemae
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AKX aJanToBaHa
Aucumnnina

Kypc, cemectp

4 (8 cem.)

O6car aucumnnniim Ta
po3noain roguH
ayaAUTOpHOI Ta
camocTiliHoi po6oTu

4 kpeantn EKTC, 3 AKMX

[EeHHe HAaBYaHHA:

ayauTopHa poboTa — 72 roanH (nekuji — 36 rogmH, NpakTUYHi 3aHATTA — 18 roanH)
camocTinHa poborTa - 48 roanH

3304YHe HaBYaHHA:

ayauTopHa poboTa — 8 roauH (nekujii — 6 roanH, NPaKTUYHI 3aHATTA — 2 TO4MH)
camocTiiHa poboTa - 112 roauH

Mosa BuKnagaHHA

YKpaiHCbKa

Bumoru g0 novatky
BUBUYEHHA AUCLUNAIHU

Ouncumnnida 6a3yeTbcA Ha 3HAHHA, OTPUMaHUX CTYAEHTamMM 3 nonepesHix dyHAaMeHTaNbHUX Ta
npodecinHo-opieHTOBaHMX ANCLMNIIH PiBHA «DaKaaBp» TakuX siK bioximisa, reHeTUKa, OCHOBM
reHeTMYHOI Ta KNITUHHOI iHXeHepil, 6ioximiuHi Ta pisnyHi meToam aHanisy B bioTexHonorii,
bioiHpopmaTMKa

LLlo 6yae BuBUYaTUCA

MNigxoaun Ta OCHOBHI NporpamHi 3abesneyeHHA A8 KOHCTPYOBaHHA nNpaimepiB. [0/10BHi
0C06MBOCTI Ta BiZAMIHHOCTI KOHCTPYHOBaHHA Nparimepis ans pyTuHHOI MJIP (nonimepasHoi
NaHutoroBoi peakuii) Ta MN/1P B pexXumi «peasbHOro yacy»

Yomy ue uikaso/Tpeba
BUBYATU

MeTog NJIP € ogHUM 3 HalbinbL NOWMPEHUX IHCTPYMEHTIB aHani3y BiAMiHHOCTEN Ta 3MiH
B/1TAaCTUBOCTEN BioTEXHOOTYHNX 06’EKTIB. YMiIHHA po3p0baaTu edeKTUBHI cMCTEMU Npalimepis
[,03BOJINTb BUKOPUCTAHHA NepesoBUX MONEKYAAPHO-FTEHETUYHUX TEXHONOTIN Y AOCNIAKEHHSAX Ta
OTPMMYBATM BUCOKO-BiATBOPOBAHI EKCNEePUMEHTA/IbHI pe3ynbTaTu.

Yomy moxKHa
HaBYUTUCA

3HaHHA:

- 6a30BUX BiAMIHHOCTEN NPUHLUMMIB KOHCTPYIOBAHHA CUCTEM NpamepiB ans pyTuHHoi MNJ1P Ta
MNJIP B pexXmnmi «peanbHOro yacy».

-ocobamnsocTel TapreTHoro BuasaeHHsA MNJIP y pexxnmi «peanbHOro Yacy» 3a AONOMOroHo
ONIrOHYKNEOTULAHMX 30HAIB, MiYEHMX AK penopTepHUM bayopecLeHTHUM BapBHUKOM, TaK i
6apBHUKOM-TaCHUKOM.

-OCHOBHMX 6ioiHGOMALNHMX IHCTPYMEHTIB AN KOHCTPYIOBAHHA Npalimepis.

YMiHHA:

-po3p0obaaTn cuctemm nparimepis ans pyTuHHoi MNP ta MJ1P y pexxumi «peanbHoro Yacy» y
reHOMHUX AOCNiAXKEHHAX 6i006EKTIB, a TAKOXK Y AOCNIAKEHHAX iX TPAHCKPUNTIB.

- KOHCTPYOBaTW CUCTEMM NpaiimepiB A5 cneundiyHoi AeTeKLil 32 BUKOPUCTaHHAM
bnyopecueHTHOro penopTepHOro 30HAyY, a TaKOX NigdUpaT 30HA B 3a71€XKHOCTI Big, npuaaay,
LLLO 3aCTOCOBYETLCA A1 NOCTAaHOBKM /1P B pexknmi «peanbHOro vacy».

AK MOXHa
KopuctyBaTuca
HabyTUMM 3HAHHAMM i
YMiHHAMU

Ha ocHOBi HaByTUX TEOPETUYHUX Ta NPAKTUYHWUX 3HAHb, CTYAEHTM 3MOXKYTb CAMOCTIHO
po3p0obnATM edeKTUBHI Ta BiATBOPIOBAHI CUCTEMU NMpPaiMepiB 3 METOI 3aCTOCYBaHHSA
NPOBIAHOrO MONEKYAAPHO-reHeTUYHOro metogy MJ1IP y BAaCHUX eKCnepumMeHTaNbHUX
LOCNIOXKEHHSAX.

IHpopmauiiiHe
3abe3neyeHHA
ancuunniim

Cunabyc, niapy4yHMKN Ta HaBYabHI NOCIBHMKK (APYKOBaHi Ta @1eKTPOHHI BUAAHHSA).
MNnatdopma guctaHuinHoro HaB4yaHHsA «Cikopcbknin», E-Kamnyc

Bup, cemectpoBoro
KOHTPONIO

3anik

BIZTHOBJIIOBAHI JI)KEPEJIA EHEPI'II

Kadeapa, aka
3abesneuye
BUKNAAAHHA

BioeHepreTukm, bioiHbopmaTuKM Ta ekobioTexHonorii PET

PiBeHb BULLOi OCBITU

Mepwunit (6akanaBpcbKuiA)

Moxxnusi
obmerKeHHs,
CneuianbHocTi, ana
AKX afanToBaHa
aucuunnida

Hemae

Kypc, cemectp

4 (8 cem.)

O6c¢car gucumnninm
Ta po3nogain roguH
ayAUTOpPHOI Ta

4 kpeanTtn EKTC, 3 AKNX
OEeHHe HaBYaHHA:
ayauTopHa poboTa — 54 roauH (nekujii — 36 roamH, NPakTUYHI 3aHATTA — 18 roauH)
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camocTiliHoi po6oTn

camocTiliHa poboTa - 66 roguH

3304HE HABYAHHA:

ayauTopHa poboTa — 8 roauH (nekuii — 6 roanH, NPakTUUHI 3aHATTA — 2 TOANHMN)
camocTiHa poboTa - 112 roguH

Mosa BUKnagaHHA

YKpaiHCbKa

Bumoru go nouyatky
BUBYEHHA
Ancuunniim

Ouncumnnida 6a3yeTbca Ha 3HAHHAX, OTPUMAHUX CTYAEHTaMK 3 nonepegHix GyHAAMEHTANbHUX Ta
npodecimHo-opieEHTOBAHNX AUCLMNANIH piBHA «baKkanaBp», TakuX AK ¢i3nKa, ximia, mikpobionorisa,
eKkosoria

LLio 6yae BuBYaTUCA

OCHOBHI BigHOB/IOBAHI Ta HEBUYEPIHI AXKepesa eHeprii, a TaKoX MeToaM i 3acobu NnepeTBOPEHHS
oAHWX BMAiB eHeprii B iHWi. OcobamBy yBary byae npuaineHo 6ioenekTpoxiMiyHMM cucTemam
nepeTBOPEHHSA eHeprii opraHivyHMX cybcTpaTiB y eNeKTpUYHY.

Yomy ue MowyK HOBUX AxKepen eHeprii — ue rosoBHa cBiToBa TeHAeHUia XXI cTonitta. BukopucToByroun
uikaso/Tpeba eHeprito 3emni, BiTpYy, BOAM, COHLUA, Biomacu, N0ACTBO MiHIMI3ye 3abpyAHEHHA HABKOMLWHLOIO
BMBYATU cepenoBMLLA i 3a0WAAMTb LiHHI BUKOMHI pecypcu.
Yomy moxKHa - MeToAM BWM3HAYEHHA MOTeHLjany BiAHOBAIOBAaHUX JyKepen eHeprii (COHAYHOI, BITPOBOI,
HaBuYMUTUCA reoTepma’sibHoi, 6ioeneKkTpoximiyHoT ToLL),
- NPUHLMMAM POBOTHU i KOHCTPYKTUBHI 0COBNMBOCTI @HEPreTUYHUX YCTaHOBOK, WO BUKOPUCTOBYHOTH
NOHOB/OBAHI BUAM eHeprii,
- MaNMBHI Ta 6ionannBHI enemeHTH, ixHa 6yaosa, NPUHLMN POBOTH, CydaCHUIN CTaH PO3POOKK,
- bioeneKkTpoxXiMiyHi OCHOBM reHepyBaHHA CTPYMY 3a y4acTi MiKpOOpraHiamiB
AK MOXHa BM3HAYaTU OCHOBHI XapaKTEPUCTUKN BiAHOBNOBAHUX AXKepen eHeprii;
KopuctyBaTuca 34iCHIOBaTM aHani3 eheKTUBHOCTI 3aCTOCYBAHHA HETPAAULLIMHUX AXKepen eHeprii B Pi3HUX ranysax

HabyTMMM 3HAHHAMM
i yMiHHAMM

rocnoaaploBaHHs;

KOHCTPYIlOBaTK GioeneKkTpoxiMiuHi cuctemn pis reHepyBaHHA eIeKTPUYHOT eHeprii Y4 BOAHIO 3
opraHiyHux cybcTparis.

IHpopmauiiiHe

Cunabyc, nigpy4yHMKKM Ta HaBYabHI NOCIBHUKM (APYKOBaHI Ta @eNeKTPOHHI BUAAHHS).

3abe3neyeHHA Mnatdopma gncTaHUiMHOro HaB4YaHHA «CikopcbKkuin», E-Kamnyc
Aucumnniim

Bupg cemectposoro 3anik

KOHTPOJIIO
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