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IHCTPYKLiA KOpUCTYyBaYam KaTtanory

Kamanoz micmume _aHomoeaHuli _nepenik _ducyunaiH, AKi __nponoHyombca 018 0b6paHHA

cmydeHmamu_nepuio2o (6akanaspcbkozo) pieHA suujoi oceimu (BO) 32i0HO HAB4YAAbHO20 NAAHY HA

HacmynHuli Hag4anbHuli piK.

1. KinbKictb i obcar (y Kpeautax EKTC) HaBYanbHUX AUCUMNAIH, AKI MOXe obpaTh cTyaeHT (BMbipKoBi
ANCUMNNIHM) BU3HAYAETbCA HaBYabHMM NaaHoOM, a came ans lll Kypcy — 32 Kpeautn, IV Kypcy — 24
KpeanTu.

- ctyaeHTym Il Kypcy — 3 AaHOro KaTanory obmpatoTb AUCUUNAIHU ANS TPETbOro POKY NiArOoTOBKM.
Ane gna NigBULLEHHA KOHKYPEHTOCNPOMOMHOCTI NPU NPaLEeBAaLlITYBaHHI Ta NOKPALLEeHHA PiBHA
NiAroTOBKM A0 BUKOHAHHA AMMNNOMHUX NPOEKTIB Ta pobiT 6akanaspiB pekomeHa0BaHO 0bupaTn
cepTudiKaTHYy Nporpamy, 3a HaANPAMOM NepPeBaXKHOI AiANbHOCTI Kadeapu, Ae CTyAeHT
HaBYaeTbcs. TpUBaicTb cepTUdiKaTHOI Nporpamu 2 poku. YacTMHa AUCUMNIH, WO HaBeeHi B
AaHomy P-KaTanosi € gUcUMNAiHAMWN OFHI€ET 3 TPbOX CepTUPiIKATHMX Nporpam. Tomy CTygeHTam
PEKOMEHA0BAHO CNOYATKY PO3MAHYTU YMHHI cepTUdiKaTHI Nnporpamu, o6paT oaHy 3 HUX, A
noTim obpaTu we no 1 gMcumniiHi Ha KOXHUIN cemecTp 3 AaHOro KaTasiory;

- crygeHTn lll Kypcy — 06MpatoTb ANCUUNAIHK AN1A YETBEPTOro POKY NiAroTOBKU.

2. Bubip aucumnnin 3 ®-Katanory cryaeHtamu neplioro (6akanaBpcbkoro) PBO 3A4iMCHIOETbCA Ha
NoYaTKy BeCHAHOro cemecTtpy (0bpaHi AMCUMNAIHM BMBYATUMYTbCA Yy HACTYMHOMY HAB4Ya/bHOMY
pou,).

3. NMpoueaypa BMB6OPY HaBYanbHUX aucumnaid 3 ®-Katanory cryaeHtamm neporo (6akanasBpcbkoro)
PBO peanisyetbca 4yepes cneujianizoBaHy iHGOpPMaLUiNHY CUCTEMY YHIBEPCUTETY Ta BKJKOYAE TakKi
eTanu:

3.1. Mepwa xBuaa BUOOPY — 3AIACHEHHA cTygeHTamu BMOOPY AUCUMUNAIH AN BUBYEHHA Y
HACTYMHOMY HaBYa/ibHOMY poLi. TPUBANICTb €Tany — He MeHLle TUXKHA. ETan KOHTPONETbCA
KypaTopamu rpyn 3 meTow 3abe3neyeHHs y4yacTi BCiX 3400yBayiB y npoueaypi Bubopy
ANCLUUNAIH.

3.2. NMonepegHe onpautoBaHHA pe3ynbTaTiB Bubopy aucumnnid i3 ®-Katanory, ¢opmyBaHHA
HaBYaNbHUX rPyn/NOTOKIB ANA iX BUBYEHHA Ta KOpEryBaHHA nepeniky AuMcuuniid BignosigHoro
®-KaTanory. ETan BMKOHYETbCA BiAMNOBIAaNbHOKO 0CO6OK Big HaBYanbHOro nigposainy —
agMiHicTpaTopom cneuiani3oBaHoi iHPpopmauinHOi cuctemm Ha piBHi  Kadeapu Ta/abo
daKynbTeTY, HaBYaIbHO-HAYKOBOIO iIHCTUTYTY.

3.3. MiaTBepAsKeHHA CTyAeHTYy Woro BMOOPY HaBYanbHUX Aucumnnid i3 ®-Katanory abo
NOBIAOM/IEHHA MPO HEMOMAMUBICTb GOpPMyBaHHA TPYyNn/NOTOKY ANSA BUBYEHHSA 06paHOi HUM
HaBYa/IbHOI ANCUMNAIHWN Ta NepeBeAeHHA Ha APYry XBUato Bubopy.

3.4. pyra xBuns subopy — 34iAICHEHHA CTyAeHTamu BMOOPY 3i CKOPUTrOBaHOTo Nepeniky AMcUMnin
®-Kartanory.

3.5. OcTaTouHe onpautoBaHHA pe3ynbTaTiB BUbopy aucumnnin (dikcauis pesynbrtaTtiB BUbOpY) Ta
KoperyBaHHA CKNaAay HaBYanbHUX rpyn/noTokis A41a iX BUBYEHHA.

4. Y pasi HeMOXAUBOCTI popMyBaHHA HaBYaNbHOI rPynNuM/MOTOKY AN BUBYEHHA NEBHOI AucUMnAiHM &-
KaTtanory, cTyaeHTam HaAa€TbCA MOMK/IMBICTb ab0 34iMCHUTU NOBTOPHUI BUBIp — NPUEAHABLUNCDL A0
BXXe CPOopMOBaHMX HaBYaNbHUX rpyn/moTokiB (gpyra xsuns Bubopy), abo onaHoByBaTM 0b6paHy
ANCUMNNIHY iHAMBIAYanbHO 3 BUKOPWUCTAHHAM 3MillaHOT OpMM HaB4YaHHA Ta iHAWBIAYANbHUX
KOHCYNbTaLiM (MOXAMBICTb HAZAETLCA 33 OBFPYHTOBAHOK 3aABOIO CTyAEHTA Ta pilleHHAM Kadegpu,
AKa 3abe3neyye BUKNAAAHHA LIET AUCUUNIHN).

5. CTyAeHT He MoXe ABidi 06paTh ogHY 1 Ty XK Camy HaBYa/ibHY AUCLUMIIHY.

6. 3p06yBay, AKMI 3HEXTYBAB CBOIM NpPaBoM BMOOpPY, MOXKe ByTW 3anncaHMit Ha BUBYEHHA HaBYaNbHUX
AncumnniiH, obpaHux 3asigysavyem BUMNYCKOBOT Kadeapn A8 ONTUMI3aLLT HaBYaIbHUX rPyn/NoTOKiIB.

7. AKwWo 3800yBay i3 NOBa*KHOI NPUYMHK He 3Mir 06paTM AUCUMNAIHK BYACHO, abO BMABMB MOMWIIKY
o4O CBOrO BONEBUABNEHHA, BiH 3BEPTAETbCA A0 AEKaHATy i3 3aABOK ONA 3aMUCy HAa BUBYEHHA
0bpaHUX HUM AMCUMNIIH, HaAaBLWIM AOKYMEHTIB, fAKi 3acBiAuyloTb MOBaXHICTb NPUYMH. 3aABa Ha




3MiHy BMbiIpKoBOi aucumnaiHnm y chopmoBaHOMY iHAMBIAYaNbHOMY HaBYa/ibHOMY NJaHi Mae
NnoAaBaTUCA He Ni3HiWe HiXK 33 MicALUb A0 NOYATKY CEMeCTpY, B AKOMY BUKNALAETLCA LA AUCLUNAIHA.

8. He ponycKaeTbcsa 3miHa 06paHMX AMCUMNAIH NiCNA NOYaTKy HaBYa/IbHOTO CeMecTpy, B AKOMY BOHMU
BUKNAOAOTbCA.

9. O6paHi CTygeHTOM ANCUMNANIHX 3a3HAYAOTbCA Y MOro iHAMBIAYAaIbHOMY HaBYa/IbHOMY NAAHI.

10. Binbwe iHPpopmaLii Npo NOPAAOK peani3auii cTygeHTamu NpaBa Ha BiIbHUIA BUBIP HaBYaNbHUX
ANCUMNNIH MOXHa 3HanTK y «[MOJIOMEHHI npo peanisauito npaBa Ha Bi/ibHUI BUBIP HaBYa/bHUX
avcunnnid 3gobysadamm BuLLoi ocsiTh KIl im. Iropa CikopcbKoro».

Mepenik ducyunnin 011 subopy cmyoeHmamu 2 Kypcy
(ctyaeHTM maloTb 06paTu 4 aucuMnAiHM oA BUBYEHHA Y 5 cemecTpi
Ta 4 AMCUUNNIHN ANA BUBYEHHA Y 6 cemecTpi)

*cTyaeHTn matoTb 06path 4 AncumnaiHn 4Nna BUBYEHHA Y 5 cemecTpi, npu ubomy 3 3 HUX Le MoXKe byTu
YyacTMHa neBHoi cepTudikaTHOI Nporpamu, a ogHa gucumniida — byab ska 3 nepeniky AMcumniiH Ha
OAaHUI CeMecCTp, HE3aNEXHO Bif, TOro, YN BXOAUTb LA Ancumnida Ao iHwoi CI, yn Hi);

*TaK camo, CTyAeHTM MatoTb 06paTn 4 gucunnaiHn oNs BUBYEHHA Y 6 CEMeCTpi, NP LbOMy 3 3 HUX Le
MOXKe byTM YacTuHa nNeBHOI cepTudiKaTHOI Nporpamu, a o4Ha AnCUUNAiHa — Byab AKa 3 Nepeniky
AVCUMNIIH Ha AaHUIA CEMECTP, He3aneXHOo Bif, TOro, UM BXoAUTb LA Ancumniida ao iHwoi CIM, yum Hi).

Kadeppa, € CKNapoBoIO OAHIET 3
Ne wo Hassa HaB4YanbHOI AUCUUNAIHK Cemecr cepTudikaTHUX
BUKNaAaE P nporpam
1. Bl MembpaHHi npouecu B GioTexHoorii. 5 TaK
MembpaHHi TexHoorii
2. bl OcHoBM peonorii Ta rigpoanHamiKa 5 TaK
CYLi/IbHOrO cepenoBuLLa
3 bl YnbTpasByKoBi meToau B bioTexHonorii 5 TaK
4 MNneb 3aranbHa imyHosorisa 5 TaK
5. MNneb OcHoBwn mikonorii 5 TaK
6. MNneb bioTexHonoria npobioTukis 5 TaK
7 MNneb TexHonoria NPOAYKTiB MIKPOHOHOFO CUHTE3Y 5 Hi
8 KEB BioTexHonorii nepepobku Biaxoais 5 TaK
9. KEB biomeToau 3axucrty pocanH 5 TaK
10. | KEB OcHoBM bioiHbOpMaTUKK 5 TaK
11. | KEB Ximia 6ioreHHMX enemeHTiB 5 Hi

1. bl MoaentoBaHHA 6IOTEXHONOTIYHUX NPOLIECIB Y 6 TaK
cneuianbHomMy 061aaHaHHI

2. bl Po3paxyHOK i NPOEKTYBaHHA 6 TakK
depmeHTaLiiHOro 061aaHaHHS

3. bl Ob6nagHaHHA dapMaLEeBTUYHNX BUPOOHULITB 6 TakK

4. N6b MpuknagHa mikonorisa 6 TaK

5. MN6b Teopisa i npakTMKa 6ioTeXHONOrYHOrO 6 TaK
€KCNepPMMEHTY

6. MNb6b6 MpuKknagHa enigemionoria Ta BakLMHOJOrIA 6 TaK

7. N6b OCHOBW reHeTU4YHOI Ta KAITUHHOI iHXeHepil 6 Hi

8. KEB CTPYKTYypHa | NoOpiBHANbHA reHOMiKa 6 TakK

9. KEB MNepepobka biomacK Ta OTPUMAHHA 6 TakK
6ionnacTuky

10. | KEB bioiHXeHepin 6 TakK




(ctypeHTH matoTb 06paTt 3 gUCUUNNIHK ANA BUBYEHHA Y 7 cemecTpi

Mepenik ducyunnin 0n1a subopy cmyoeHmamu 3 Kypcy

Ta 3 gucuMNAiHW ANA BUBYEHHA Yy 8 cemecTpi)

Kadeppa,
Ne wo Ha3Ba HaB4YaNbHOI AUcUUNNIHN Cemectp
BUKNAAa€
1. | Bl KpioreHHe o6n1aHaHHA Ta TEXHONOTIT Yy 7
6ioTEXHO/IOTIYHUX BUPOOHULITBAX
2. bl YnbTpasBykoBe ob6nagHaHHA Y papMaLeBTUYHMX Ta 7
6ioTexHoNoriYHMX BUPObHMLTBAX
3. bl PeakTopu 6ioTEXHONOTIYHMX BUPOOHMLTB 7
4, 1515) BioTexHonoria aHTMGiIOTHKIB 7
5. MNneb OcHoBU dapmMaLEeBTUYHUX BUPOOHULTB 7
6. MNne6b TexHonoria imyHobionoriyHMx npenaparis 7
7. KEB bioTexHonorii ouMWEHHA BOAU 7
8. KEB BioiH»KeHepiA 7
9. KEB bioeHepreTunka 7

1. bl IHHOBaUiMHe o6naaHaHHA ana GapMaLLEBTUYHMX BUPOOHULTB 8
2. bl Komn'toTepHe NPOEKTYBAHHA TEXHOOTYHUX MNPOLLECIB B 8
6ioTexHonorii Ta dapmauii
3. MNn6b BioTexHonoriA cCinbCbKOrocnoAapCcbKUX BUPOOHULTB 8
4. MNb6b6 BioTexHonoris xap4oBux BUPOOHMLTB 8
5. MNeb OcHoBM BUPOOHULITBA NapdyMeEPHO-KOCMETMUYHMX 3acobiB 8
6. KEB MpuKknagHi meToau aHanisy gaHux y 6ionorii 8
7. KEB KoHcTpyloBaHHS npaiimepis 8
8. KEB BigHoBAtOBaHI aXxepena eHeprii 8




AHomauii subipkosux oucyunnin 0n1: sus4yeHHA Ha 3 Kypci (5 cem.)

MEMBPAHHI IPOLIECU B BIOTEXHOJIOI'Il. MEMBPAHHI TEXHOJIOI'TI

Kadeapa, aka
3abesneuye
BUKNAAAHHA

bioTexHikM Ta iHXeHepii PBT

PiBeHb BULLOT
0oCBiTH

Mepwwnit (6akanaBpCcbKMiA)

Moxnusi
obmexKeHHA

Hemae

Kypc, cemectp

3 (5 cemecTp)

O6car

4 kpeantn EKTC

OEeHHe HaBYaHHA:

ayauTopHa pobota — 54 roguH (nekuji - 28 roanH, NpakTUYHi 3aHATTA — 18 rogMHu, NabopaTopHUX
3aHATb — 8 roAuH)

camocTiliHa poboTa - 66 roguH

3304He HaBYaHHA:

ayauTopHa poboTa — 16 roamH (nekuji - 10 roanH, NPaKTUYHI 3aHATTA — 2 TOAWHKU, NabopaTOPHUX
3aHATb — 4 roguH)

camocTilHa poboTa - 104 roauH

Mosa BuKnagaHHA

YKpaiHCbKa

Bumoru po
NoYaTKy BUBYEHHA
AncuunaiHm

I'DYHTYETbCA Ha 3HAHHAX, O4ePMXaHUX CTYAEHTaMM NPM BUBYEHHI Ancumnnin: disuka, ximia

Lo 6yne
BUBYaATUCA

TexHonoriyHi 0cob6MBOCTI NpPoOBeAEHHA NpoueciB MeMBPaAHHOrO PO3AiNeHHA PiAKUX Ta ra3’oBuX
cymiweir. OCHOBM aHanisy iHXeHepHUX 06’eKTiB, Npouecie Ta MmeToAaiB MeMbpaHHOro Po3AdineHHs,
3aKOHOMIPHOCTI MPOTiKaHHA MpoueciB B MiKpobiosoriyHMx Ta dapmaueBTUYHUX BMPOOHMLTBAX, a
TaKoX Pi3MKO-XiMiYHi OCHOBM, KiIHETUYHI 3aKOHOMIPHOCTI Npouecis, $pi3NYHi BNACTUBOCTI cepeaoBULL,
Ans nobynosu membpaHHOro obnagHaHHA.

Yomy ue
uikaso/Tpeba
BUBYATU

OucumnniHa Hagae ManbyTHim daxiBuAM 3HAHHA 3aKOHOMIPHOCTEM MNPOTIKAHHA MeMBpPaHHUX
npoueciea y 6ioTexHoNOrYHMX Ta apmaLeBTUYHUX BUPOOHWULTBAX, 3 METOH NOAANbLWOro ix
BMKOPWUCTAHHA NPW aHahisi, po3paxyHKy Ta MPOEKTyBaHHi 0bnaAHaHHA Ta TEXHONOTIYHUX NiHil.
MembpaHHi npouecn AaloTb MOXKANBICTb OTPUMYBATU AOMNOMIXKHI PEYOBUHMU, AKi 3aCTOCOBYIOTHCA B
ycix dapmaueBTUUYHMX i 6iOTEXHONOrYHMX Mpouecax — BOAY OuulleHy i Body ANs iH eKUil.
BuoKpemntoBaTU BMCOKOMONEKYNAPHI PEYOBUHU 3 PO3YMHIB, PO3AINATM rasosi cymiwi. Kpim Toro
LUIMPOKO 3aCTOCOBYIOTLCA B PiSHWUX ranys3ax Big, BUPOOHMLITBA O4ATY A0 NANMBHUX €/1EMEHTIB.

Yomy morKHa

MpoBoanTM aHanis Ta Niabip KOHKPETHWX TEXHO/OFYHMX pieHb Npu peanisauii membpaHHMX

HaBYUTUCA npouecis B 6ioTeXHOOTYHMX Ta GapMaLEBTUYHUX BUPOOHMLITBAX.
Ha oOcHOBiI piBHAHb CTaTUKM | KiHETMKM NpPOLECIB BiANPaALOBAaTU METOAMKY pPO3paxyHKis
MeMOpaHHOro YCTaTKyBaHHA, a TaKOX BWMKOHYBATM TEXHOJIOFMYHI PO3pPaxyHKM MembpaHHoro
obnagHaHHS.
Ha ocHoBi aHani3y BapiaHTiB KOHCTPYKLi MmembpaHHOro o6iagHaHHA 34iACHIOBAaTU ONTUMAbHUIA
BMbip cxem anapaTiB, MallWH, YCTaHOBOK A/1A peanisau,ii 3aZa4 TeXHONOrYHOro npouecy
Pe3ynbTaTh HaBYaHHA:
- BMiTM npoekTyBaTH, eKcnayaTyBaTh i 06cnyrosyBaTv membpaHHi cuctemn ana dinbtpauii,
PO34iNneHHA YN KOHLLEHTPYBAHHA 6ionoriyHnx Ta dapmaueBTUYHUX NPOAYKTIB.
- BmiTn 3acTocoByBaTM MeToAM TECTYBAHHA MeMBpaHHMX MmaTepianis i aHanisyeaTtH ix
e(dEeKTUBHICTb.
- BmiTn  po3paxoByBaTM  epEeKTUBHICTb  MeMOpaHHUX  TEXHOJIOFM  ANA  KOHKPETHMX
6ioTeXHO/IOTYHMX NPOLLECIB.
- BmiTn BMKOpUCTOBYBaTH isMKO-XIMIYHI OCHOBM MeMBPaHHUX NPOLLECIB, TAKUX SIK 3BOPOTHUN
ocmoc, yabTpadinbTpauia, HaHodiINbTPaLiA Ta Aianis.
AK MmoXKHa HabyTi 3HaHHA Ta YyMiHHA [,03BONATL
KopucTyBaTUcA - BMOMpPATM KOHCTPYKUIiI Ta poO3paxoByBaTUM OCHOBHI PO3MipM, TEXHOJOFYHI napameTpu
HabyTumu Memb6paHHOro obnafHaHHA A4 NPOBeAEHHA NPOLECIB;
3HaHHAMM i - aHani3yBaTW BigNOBIAHICTb NPOEKTHOT Ta poboyoi AOKYMEHTALi Ha BUrOTOB/AIEHHS MeMbpaHHOro
YMiHHAMU obnagHaHHA pana  GapmaueBTUYHUX Ta BIOTEXHONOTYHUX BUPOBHULTB YMHHMM CTaHZAPTaAM,

TEXHIYHWMM YMOBaM Ta iHWMM HOPMATUBHUM AOKYMEHTaM
- BMiTK po3poba1aTK CTeHA0BI MeMBpPaHHi YCTaHOBKM | BUKOHYBATU eKCMEePUMEHTA/IbHI A0CNiAKEHHA
napameTpis membpaHHOro 06a1aaHaHHA 3 HACTYMHUM y3araibHEHHAM Pe3yabTaTiB AOCAIAKEHb.

7




KomneTeHTHOCTI, AKi MOXHa OTPMMATH, BUBUMBLUWN AaHY AUCLUNAIHY:

— 3paTHiCTb  aHanisyBaTM  ePeKTUBHICTb  MeMOpPaHHUX  TEXHOMOTM Yy  KOHKPETHUX
6ioTexHONOrYHMX npouecax Ta obupaTn ONTUMaJIbHUIA TUN MembpaHn Ta mMembpaHHOro
npovuecy A8 KOHKPETHOTO 3aBAaHHA (OYMLLEHHS, KOHLLEHTPYBaHHA, GPaKLioOHyBaHHSA).

— 3paTHiCTb 3aCTOCOBYBATM iHHOBAUiMHI nigxoaM A0 PO3po6KM Ta BMPOBAAMKEHHA
Memb6paHHUX npoueciB Ta 0b6MafHaAHHA Yy 6ioTexHonoriYyHi Ta bGiodapmaueBTUyHI
BMPOOHMUTBA.

— 3paTHicTb 3acTOCOBYBaTM QYHAAMEHTANbHI HAYKOBI PaKTK, KOHLenNUji, Teopii, npuHUMNK
ANA po3B’A3yBaHHA NpodeciiMHMX 3a4a4 i NPaKTUYHKUX NPo6aem y meMBpaHHiI TeXHONOTIi.

—  3[aTHICTb OLHIOBATU TEXHIKO-EKOHOMIYHY ePEKTMBHICTb TUNOBUX MEMOBPAHHUX CUCTEM Ta
iXHiX CKIQAHMKIB HA OCHOBI 3aCTOCOBYBAHHA aHANITUYHUX METOAIB, MOPIBHAHHA aHAJIOrNIB Ta
BMKOPWUCTaHHA AOCTYNHUX AAHUX.

—  3[aTHICTb BU3Ha4YaTM NapameTpyn membpaHHUX NPOLLECiB Ta 34iMCHIOBATW paLioHaIbHUI
BMbIp 06M1aHaHHA ANA IX NPOBEAEHHSA Ta BUSHAUYEHHSA PEXUMIB MOro poboTh B 3a4aHUX
BMPOOHUYMX YMOBaX.

IHpopmauiiiHe

Cunabyc AMcumniiHM, HaB4YasibHi MOCIOHMKM, KOHCMEKT feKuit Towo. MNnatdopma AUCTaHUiAHOrO

3abe3neyeHHn HaBYaHHA « CIKOPCbKUN»
Bup cemectpoBoro | 3anik
KOHTPO/IO

OCHOBHM PEOJIOI'T TA TJIPOJUHAMIKA CYILIJILHOI'O CEPEJOBHUILIA

Kadeapa, aka bioTexHiku Ta iHxeHepii PBT
3abesneuye

BUKNA[AHHA

PiBeHb BULWOI Mepunii (6akanaBpcbKuin)
ocBiTH

Moxnusi Hemae

obmerKeHHA

Kypc, cemectp 3 (5cem.)

O6car

4 kKpeantn EKTC, 3 AKMX

JeHHe HaBYaHHA:

ayauTopHa poboTa — 54 roauH (nekuii - 28 roanH, NpaKTUYHI 3aHATTA — 26), camocTiliHa poboTa - 66
roauH

3304YHe HaBYaHHA:

ayauTopHa poboTta — 16 roauH (nekuii - 10 rogmH, NpakTUYHI 3aHATTA — 6 roAMHM)

camocTiliHa poboTa - 104 roauH

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru po
NoYaTKy BUBYEHHA
AUCUUNNIHN

I'PYHTYETbCA Ha 3HAHHAX, OAEPMaHUX CTyAEeHTaMWM Mpu BUBYEHHI AMcuUMNAiH: «3aranbHa
6ioTexHosoria», «DisnKay, «IH}KeHepHa | Komn'toTepHa rpadika».

Lo 6yne
BUBYATUCA

OcCHOBM FigpoAMHAMIKM PiAWH i rasiB Ta 0cobAMBOCTI pyxy rasopiavHHUX i OUCNEPCHUX CUCTEM B
6ioTexHonoriYHOMY 0bnaaHaHHI. Pi3MYHI NpUHLMNK pyxy BionoriyHMx cepenoBuLy, (PiAUH, PO3UYUHIB,
cycneHsilt) Ta iXHi BNaCTMBOCTI, AKi MAlOTb KPUTUYHE 3HAYEHHsA ANA MPOEeKTyBaHHsA biopeaKTopis,
onTumisauii npouecis depmeHTaLii, OYMLLEHHA BOAM Ta TPAHCNOPTYBaHHA 6ioN0riYHUX maTepianis.

Yomy ue
uikaso/Tpeba
BUBYATU

AucumnniHa OXONAKE BMBYEHHA 3aKOHIB PyXy Ta MOBEAIHKU pPiguMH Ta rasiB AK CyuinbHUX
cepenoBULL, a TAaKOX OCHOB peonorii, Wwo aocnigxye ¢isMko-ximivHi Ta TennodisnyHi BracTMBOCTI
cybcTaHUiM, Wo 3Haxo4ATbCcA Mif BNAMBOM 30BHIilWHIX cuA. La gucumnniHa po3rnsaae TeopeTuyHi
OCHOBM Ta NpPUKNaAHI acnekTu peosorii K rigpoAnMHaMiKM 3 aKLEHTOM Ha po3B'A3aHHA 3ajad,
MoB'A3aHMX i3 TPAHCNOPTOM Ta 06po6KOt0 BioNOrYHNX MaTepianis, WO € BaXKNIMBUM A/1A ONTUMI3aL,i
6ioTEXHOIOTMYHMX NPOLECIB.

Yomy morKHa
HaBYMTUCA

— BmiTn po3paxoByBaTh pyx piauH i cycneHsin y TpybonpoBoaax, pesepsyapax, pepmeHTepax Ta
iHLWWX cMcTemax, LLLO BUKOPUCTOBYHOTbCA B BiOTEXHONOMYHOMY BUPOOHULTBI.

— Bmitm pospaxyBatM Ta nigibpatm Hacocu, Komnpecopu, TpybonposigHy apmartypy 3
YPaxyBaHHAM XapaKTEPUCTUK PiANH, CYCNEH3iiN, eMybCili Ta iHWKX NAMHHUX CepeoBULL,.

— BmiTn nporHo3yBaTM noBeniHKY HEHbIOTOHIBCbKMX 6i0NOriYHMX cepenoBull, Yy MPOMMUCIOBUX
YMOBaX, 3aCTOCOBYOUYM MaTEMATUYHI Mogeni.

— BMiTM po3paxoByBaTM HanpyXeHHA Ta WBMAKOCTI 3CYyBY MOTOKY B KY/JbTypajJbHUX pPiAUHAX Ta
OLLiHIOBATM TXHil BNJ/IMB Ha }KUTTEAIANBHICTb MIKpOOpPraHiamis.

— BMiTM BM3HauyaTM OCHOBHI TennodisnyHi BAACTMBOCTI PiaWH i rasiB, AKi BUKOPUCTOBYHOTbCS B
b6ioTexHosoriYHOMY 061a4HaHHI.




AK MOXKHa
KopuctyBaTuca
HabyTumu
3HaHHAMM i
YMiHHAMU

3HaHHA NPO PEOoJIOriYHY MOBEAIHKY Pi3HMX PEYOBUH A03BONAIOTb CTBOPHOBATM HOBI MaTepianun 3
334aHMMM BNACTUBOCTAMM, HANPUKANAL, NOAIMEPU UM KOMNO3ZUTU.
MoHATTA nNpo nNAWHHICTL | aedopmauito AOMOMONYTb ONTMMI3yBaTU Mpouecn o0b6pobKku i
TPaAHCMOPTYBaHHA PiAMH Ta CYCNeH3ii y pi3HUX rany3ax NPOMMUCIOBOCTI.
Po3paxyHOK HanpysKeHb i gedopmalii nig 4vac pyxy PEYOBUHW [03BOMAE MPOEKTYBATU binbLu
edeKTMBHE 11 HaajiliHe ob6nagHaHHA ansa nepepobKku maTepianis
3HaHHA rigpPoAMHAMIKM MOXKYTb BYTU BUKOPWUCTAHI AN BUBYEHHS KPOBOTOKY B CYyAMHAX NOAUHN abo
NOTOKY NOBITPA B NereHAX nig, 4yac BANXaHHA
KomneTeHTHOCTI, AKi MOXHa OTPMMATH, BUBYMBLLM AaHY ANCLUNAIHY:
— 3paTHiCTb NPOEKTYBATM Ta PO3PAXOBYBATU CUCTEMM TPAHCMOPTYBaHHA Ta 0OPOOKKN PiaKKX i
HaniBpigKMx maTtepianis y BUPoHHUUMX NpoLiecax.
— 3paTHicTb aganTyBaTn o61agHaHHA 40 PEOIOTIYHMX XapaKTePUCTUK BionoriyHMX maTtepianis
ANA MiHIMI3aUii NOWKOAKEHHSA KNITUH.
— 3paTHiCTb aHanisyBaTu rigpogMHamiuHi npouecnm Ta iX BNAMB Ha eQpEeKTUBHICTb
6ioTexHos0riYHOro obnagHaHHA.
30aTHICTb BMKOPUCTOBYBATM OCHOBI 3aKOHM TiAPOAUMHAMIKM ANA BUPIIEHHA KOHKPETHWUX
iHXXEHEepPHUX | TEXHONOTYHMX 33434.

IHdpopmauiiiHe

Cunabyc avcumniiHM, HaB4vasibHi MOCIOHMKM, KOHCMEKT feKuit Towo. Mnatdopma AUCTaHUIAHOrO

3abe3neyeHHsA HaByYaHHA «Cikopcbkuii», E-Kamnyc
ancuunniim
Bup cemectpoBoro | 3anik
KOHTpOAO
YJIbTPA3ZBYKOBI METO/IU B BIOTEXHOJIOI'TI
Kadeapa, aka bioTexHikn Ta iHKeHepii BT
3abesneuye
BUKNAAAHHA
PiBeHb BULWWOI Mepwwnit (6akanaBpcbKuiA)
ocBiTH
Moxnusi Hemae
obmekeHHA
Kypc, cemectp 3 (5cem.)

O6car

4 kpeantn EKTC, 3 AKMX

OEeHHe HaBYaHHA:

ayauTopHa poboTa — 54 roauH (nekuji - 28 roauH, NPakTUYHI 3aHATTA — 26), camocTilHa poboTa - 66
roguH

3304HE HaBYAHHA:

ayauTopHa poboTta — 16 roguH (nekuii - 10 roguH, NPakTUYHI 3aHATTA — 6 roAUHU)

camocTiHa poboTa - 104 roauH

Mosa BuKnagaHHA

YKpaiHCbKa

Bumoru go I'PYHTYETbCA Ha 3HAHHAX, OAEPKaHUX CTYAEHTaMM MPU BMBUYEHHI ANCLUMMAAIH: MaTemaTuka, disuka,

no4yaTKy BUBYEHHA | 6iodismka

Ancuunaiim

Lo 6yne BUKOPUCTaHHA yNbTPa3BYKY B papMaueBTUUHMX Ta BioTeXHONOrYHMX BUPOBHULUTBaxX. OcobamnBocTi

BUBYATMUCA NPOTiKaHHA NPOLECiB TeNI0- MaconepeHocy B ob6nafHaHHI GapmaueBTUYHUX Ta BiOTEXHONOFYHMX
BMPOOHMUTBAX B ymoBax Ail ynbTpassyky. PakTopu, WO BNAMBAOTb HA iHTeHcudiKauito Tenno-
MacoobMiHHMX nNpoueciB y YymoBax Aii y/AbTpasByKy. BnameB ynbTpa3ByKOBOI KaBiTauii Ha
NPOAYKTUBHICTb 06NaAHaHHA 4/19 MPOBEAEHHS NPOLLECIB EKCTPaKLl, PO3YMHEHHSA, KpUCTanisauii.

Yomy ue YNbTpa3ByK 3aCTOCOBYETbCA ANA PYMHYBAHHA KAITUHHWUX CTIHOK (6aKTepii, ApiKAMKIB, POCAMHHMUX

uikaso/Tpeba KNITUH) 3 METOI BUIYYEHHS BHYTPILWHbOKNITUHHUX KOMMOHEHTIB, TaKuX AK 6inku, pepmentun, OHK,

BMBYATHU PHK Ta iHWwi 6iomonekynu.

BMKOPUCTaHHA YNbTPA3BYKOBMX XBU/Ib A03BONAE 3HAYHO CKOPOTUTM YacC eKCTPaKLUii i NigBuwmnTy ii
edeKTUBHICTb.

YnbTpa3ByK NigBULLYE aKTUBHICTb ¢epMeHTiB, 3abesnedyloum Kpalie 3miwyBaHHA cybcTparis i
NPUCKOPEHHA peakLii.

YNbTpa3BYKOBI XBWU/i BUKOPUCTOBYHOTbCA ANA CTEpPUAi3aLii PiauH i MeaAnYyHUX iIHCTPYMEHTIB 3aBAAKM
KaBiTauiiHm edeKTam, AKi pyMHYIOTb KAITUHU MiKpoOopraHismis.

YNbTpa3ByK 3HAX0A4MTb LUMPOKE 3aCTOCYBaHHA B HioTexHonorii Ta papmalLii 3aBAAKM MOro
YHiKanbHMM ¢i3nKo-XimiuHMM edeKTam, TaKMM SIK KaBiTalifa, MiKpomMacaK, 10Ka/ibHe HarpiBaHHA Ta
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NPUCKOPEHHA XiMIYHUX peaKLin. TaKoXK BUKOPUCTOBYETLCA Y BUPOOHMUTBI Bionanuea,
depmeHTOBaHMX NPOAYKTIB Ta iHWMX BIOTEXHONOrYHMX NpoLecax.

YnbTpa3BYK 3aCTOCOBYETLCA AN1A CTEPUi3aLii pOo3UMHiB, 3MeHLeHHs BaKTepiabHOro HaBaHTaXeHHA
abo moaudikauii mikpoopraHiamis (HanpuKknag, Ana iHAyKUil myTauin).

CTBOpPEHHA Y/NbTPa3BYKOM HAHOYACTMHOK Ta MiNOCOM ANA 6IOTEXHONOFYHUX Linen, Takux AK
TpPaHCNOPT 6i0aKTUBHUX PEYOBUH.

YNnbTpa3ByK BMKOPWUCTOBYETbCA AN CTBOPEHHA HAHOINOCOM, MIKPOKamncyn i HaHOYACTMHOK, AKi
3aCTOCOBYHOTHCA AK CUCTEMM J0CTaBKU JiKiB.

YnbTpasBykoBa emysbcubikalia cnpuAe yTBOPEHHIO CTabiNbHUX emynbCii ANA masel, Kpemis,
iH'EKLiMHMX NpenapaTiB.

YnbTpa3ByK NOKPALLYE PO3UYMHEHHA MANIOPO3UYNHHUX PEYOBUH Y PiAKUX CepeaoBULLIAX.
BUKOPUCTOBYETHCA AN CTBOPEHHA TOMOFEHHUX PO3YMHIB AaKTUBHUX GAPMALEBTUYHUX iHrpeaieHTiB
(API).

MepeBarn BUKOPUCTaHHA YIbTPA3BYKY:

—  3MeHLWeHHA yacy 06pobku.

—  Bucoka edpeKTMBHICTb NpoLLecis.

—  36eperkeHHs 6io0rivYHOT aKTUBHOCTI PEYOBUH.

—  MiHimanbHe BUKOPMCTaHHA XiMIYHMX peareHTiB.

Yomy moxKHa
HaBYMTUCL

3acTocoByBaTM OAEpKaHi 3HAHHA Ta A0CBiA4 ANA PO3B'A3aHHA CKAAAHMX 3agad i npobnem vy
cneujanizoBaHux chepax npodeciiHoi AianbHOCTi abo HaBYaHHI, WO Nepeabayae CTBOPEHHSA HOBOTO
Ta BAOCKOHANEHHSA YXKe iCHYI04Yoro obnasHaHHA Ana NPOoBeAEHHA TEMAO0 Ta MacoobMiHHMX npoLecis
B YMOBaX Aji yIbTPa3ByKy.

Pe3ynbTaTh HaBYaHHA:

- BMiTK 3acTocoByBaTV yAbTPa3BYKOBI TexHoorii AnA 06pobku bionoriuHmx 06'ekTiB: CTyaeHTH
NMOBWHHI BMITM BUKOPWUCTOBYBATU YAbTPa3ByKoBe 0bnafHaHHA ANA NiABULWEHHA ePeKTUBHOCTI
npoueciB eKcTpaKLji, romoreHisauji Ta iHWKWX onepauii 3 bionoriyHMMK maTepianamu.

- BmiTu po3paxyBaTi napameTpu y/abTPa3BYKOBOro BM/IMBY Ha Pi3Hi TUNU BioNOrYHUX CUCTEM:
CTyQeHTM NOBWHHI BMITM BMBMPATM ONTMUMANbHI 4acTOTU W IHTEHCMBHOCTI YAbTPa3BYKYy
3a/1€3KHO Bif, TUNY MiKPOOPraHi3miB YM TKaHUMH, WO 06pob6AsAIOTLCA.

- BMIiTK oujiHIOBaTM BNAUB YNbTPA3BYKY Ha CTPYKTYPY i GyHKUiO KNiTUH: CTYAEHTM NOBUHHI BMITK
aHanisyBaT 3MiHM B Mopdoorii Ta MeTabonivyHMX NpoLecax KAITUH Nig AIEI0 PiSHUX peXxnmis
y/IbTPa3BYyKOBOTO BMJIMBY.

- BMiTM po3pobAATM CXEMW BUKOPUCTAHHA YNbTPa3BYKY B MNOEAHAHHI 3 iHWWMM MeTodamu
06pobKn bHiomatepianie: CTyAeHTM NOBWMHHI BMITU NPOEKTYBaTW TEXHOAOTIYHI AiHii, ae
NOEAHYIOTLCA Pi3Hi MeToan (yNbTpassyK + depmeHTaLis TOWOo) AN NigBULLEHHS edeKTUBHOCTI
BMPOOHMLTBA.

- BmitTM npoBoOAUTM eKCnepuMMeHTaNbHi  OOCNIAMEHHA MO 3aCTOCYBaHHIO Y/IbTPACOHIYHOI
06pobKK B pi3HWUX ranyssax bioTexHonorii: CTyAeHTU NMOBUHHI BMITW NAaHyBaTW i BUKOHYBaTU
NabopaTopHi eKCnepmMeHTH L0 3aCTOCYBaHHA YAbTPACOHIYHOI TEXHOOTIT ANA Pi3HUX Linen
(Hanpuknaa, ouncTka NnoBepxoHb abo akTUBaLia pepMeHTaTUBHOI AifNIbHOCTI).

- Bmitn iHTepnpeTtyBaTM paHi npo @isMKo-XimMiyHi 3miHM nig 4ac Aii HUM3bKoO4YacToTHOro W
BMCOKOYACTOTHOMO 3BYKa Ha Pi3Hi TUNW TKaHWH i MiKpoopraHiamis: CTyAeHTU MOBUHHI BMinn
po3wWndpoBYBATU pe3ynbTaTu AOCAIAKEHb LWOAO 3MiH BJACTMBOCTEM MmaTepianis nig Ai€to
Pi3HOMaHITHUX PEXMMIB 3BYKOBMX XBU/b.

AK MOXKHa
KopucTyBaTUcA
HabyTumu
3HaHHAMM i
YMiHHAMU

KomneTeHTHOCTI, fIKi MOXHa OTPMMATH, BUBUMBLUM AaHY AUCLUNAIHY:

—34aTHiCTb BM3HaAYaTW AOLI/IbHICTb BUKOPWUCTAHHA Y/IbTPA3BYKOBUX TEXHOJOFi ANA KOHKPETHUX
b6ioTexHONOrYHUX 3aBAaHb (EKCTPaKLia, CTepUANi3aLia, AMcnepryBaHHsA).

—3paTHICTb NpaLtoBaTH 3 YNbTPa3BYKOBMMM YCTaHOBKaMM, TaKUMU fIK YAbTPA3BYKOBI reHepaTopu,
KaBiTaTopu, CTEPUNI3ATOPU Ta aHANI3aTOPW.

—3[aTHICTb NOEAHAHHA Y/IbTPA3BYKOBUX METOZAIB i3 TPAAMLIMHMMM BIOTEXHONOTIYHUMM Migxodamm
ANA NiABULLEHHA ePEeKTUBHOCTI BUPOOHULTBA.

—3[0aTHICTb BUKOPUCTAaHHA YNbTPa3BYKOBMX METOAIB A/1A CTBOPEHHA MPOAYKTIB 3 NOAIMWeHUMU
BNACTUBOCTAMM (HAHOYACTUHKM, eMY/bCil, KancynboBaHi Gopmu).

—3[0aTHICTb BUMKOPWUCTAHHA Y/IbTPA3BYKOBUX METOLIB AN1A CTBOPEHHA MPOAYKTIB 3 MOAINWEHUMMU
BNACTUBOCTAMM (HAaHOYACTMHKK, eMy/bCil, KancynboBaHi dpopmu).

IHpopmauiiiHe
3abesneyeHHA
AUcUMNAiHN

Cunabyc aucumniiHM, HaB4yaibHi MOCIBHUKM, KOHCMEKT feKuit Towo. Mnatdopma AUCTaHUiAHOrO
HaB4YaHHA «CikopcbKuit», E-Kamnyc

Bup cemectpoBoro

3anik
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KOHTPOIO

3AT'AJIBHA IMYHOJIOT'TA

Kadeapa, aka
3abe3neuye
BUKNAAAHHA

Mpomucnosoi 6iotexHonorii Ta 6iodbapmauii PET

PiBeHb BULLOT
oCBiTH

MepLunii (6akanaBpcbKuit)

Moxnusi
obmexeHHs,
cneuianbHOCTI, gNa
AIKUX afanToBaHa
aucumnnina

HEeMa€E

Kypc, cemectp

3 (5cem.)

O6¢car gucumnniim
Ta po3noain roauH
ayAUTOpHOI Ta
camocTiiiHol
po6oTtun

4 kpeguTn EKTC (120 roamH), 3 AKKUX

LEeHHe HaBYaHHA:

ayauTopHa poboTa — 54 roauH (nekuji - 28 rogMH, NPakTUYHI 3aHATTA — 26 roguHK)
camocTiliHa poboTa - 66 roguH

3304He HaBYaHHSA:

ayauTopHa poboTta — 16 roguH (nekuii - 10 rogmH, NpakTUYHi 3aHATTA — 4 roAnHU)
camocTiHa poboTa - 104 roauH

Mosa BuKnagaHHA

YKpaiHCbKa

Bumoru pgo I'DYHTYETbCA Ha 3HAHHAX, OAEPMKAHMX CTYAEHTAMW NPU BUBYEHHI Ancumnnil: disuka, ximis, 6ionoris
no4yaTKy BUBYEHHA | KNiTWHM, Bioximia, disionoria nloamHu Ta TBapuHM, 3aranbHa Mikpobionoris i Bipyconoris.
AncuunaiHm

o 6yge IMyHHa cuctema noanHu, mopdonoria Ta GyHKUIT nimpaTUUHOI CUCTEMM, AHTUTEHW Ta aHTUTING,
BMBYaTUCA peaKuii aHTUreH-aHTUTINO, aKTMBALIA KOMMAEMEHTY, KNITUHHUI IMYHITEeT, perynsauia imyHHOI

Bignosigi

Yomy ue 3acTocoByBaTM OAep’KaHi 3HAHHA Ta A[OCBI4 AN PO3B’A3aHHA CKAAZHMX 33gady i npobnem y
uikaso/Tpeba cneuianizoBaHux chepax npodecinHoi gisnbHOCTi abo HaBYaHHI, WO nepeabayae CTBOPEHHS HOBMUX
BUBYATH Ta BJOCKOHANEHHA Y»Xe BMKOPWUCTOBYBAHWX METOAIB Ta MpenapaTiB ANA iMyHOZiarHOCTMKM Ta

iMyHONpo®iNnakTUKM psaay 3aXBOpPOBaHb.

Yomy moxKHa

Pe3ynbTaTh HaBYaHHA:

HaBuUTUCA e BMmiTM NpoBOAMTM MOLYK Ta ONpaLOBaHHA HAYKOBOI NiTepaTypu 3 NUTaHb iMyHoAorii 3 obpaHoi
TEMM, OCMUC/IOBATM 3ibpaHnit maTepian Ta opopmatoBaTU MOro Yy /IOMYHY , 3MICTOBHY, TBOPYY
poboTy;

e BmiTn pobuTK npeseHTaLji 32 06paHMMK TEMaMM 3 MPUKAALHOT IMYHONOTIT;

e BmiTM aHanisyBaTu, AJoCANigKyBaTM Ta OOFPYHTOBYBATU BMAMB Pi3HUX UYMHHMUKIB HA iIMYHHY
BiANOBiAb A1A PO3PO6KM ePEeKTUBHUX AiarHOCTUYHMX Ta NliKYyBabHUX 3ac0biB;

e BMIiTW BUKOPUCTOBYBATM OAEpPKaHi 3HAHHA Ta HAaBUKM AN1A OCBOEHHA CNeLia/ibHUX AUCLMNANIH Ta
B noganblin aisnbHocTi y cdepi imyHobioTexHoorii.

AK MmoXKHa KomneTeHTHOCTI, AKi MOXKHA OTPUMATH, BUBYMBLLUN AaHY ANCLUNAIHY:

KopucTyBaTUcA — 3[aTHICTb BMKOPWUCTOBYBATWM OCHOBHI rinote3u, Teopii, mMexaHi3mu i MNOHATTA, NoB’A3aHi 3

HabyTumu 6ygoBoo Ta 0cob6AMBOCTAMU  PYHKLiIOHYBAaHHA iMYHHOI cucTeMW NOAUMHKM Ana  HabyTTta

3HAHHAMM i byHAaMEHTaNbHUX 3HaHb | NPaKTUYHUX HABUYOK 3 IMYHONOTIT;

YMiHHAMU — 3paTHicTb aHanisyBaTM i OCMUCNOBATM B3AEMO3B'A30K IMYHHWX K/IiTWH, OpPraHiB, TOHKI

MEXaHi3MW B3aEMOAIi MK Pi3HUMW  NaHKaMM  iMYHITETY i, TaKMM UYMHOM, CTBOPHOBATHU
byHoameHTanbHy 6a3y Ana yCnilWwHOro 3acBOEHHA CyyacHWX b6ioTexHonorin y piarHocTuui Ta
MeANLNHI;

- 3paTHiCTb 3aCTOCOBYBATM OAep)KaHi 3HAHHA y NPaKTUYHUX cdepax npodeciitHoi AianbHOCTI:
CTBOPEHHI HOBMX BMCOKOCNeuudiyHMX MeToAiB aHanisy, BaKuWH Ta NiKiB gna meavumHu i
BETepUHapii.

IHpopmauiiiHe

Cunabyc AMCUMNNIHW, KOHCMEKT JeKLid, HaBYasibHi MOCIOHMKKW, METOAMYHI peKkomeHaauii Ao

3abe3neuyeHHs BMKOHAHHA NpakTU4HMX pobiT, E-Kamnyc, Nnatdopma ancTaHuiiHoro HaB4yaHHA « CIKOPCbKUI»
ANcUUNAiHN

Bua cemectposoro | 3anik

KOHTPOIO
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OCHOBHU MIKOJIOTTi

Kadeapa, aka
3abesneuye
BUKNAAAHHA

Mpomucnosoi 6ioTexHonorii Ta biopapmauii PET

PiBeHb BULLOT
oCBiTU

MepLunii (6akanaBpcbKuin)

Moxnusi
obmexKeHHs,
CneuianbHocrTi,
ANA AKNX
afAanToBaHa
aucumnnina

Hemae

Kypc, cemectp

3 (5cem.)

O6car gucumunniim
Ta po3nogin roguH
ayAUTOpPHOI Ta
CaMOCTiliHOI
po6oTtun

4 KpepuTn EKTC (120 roamH), 3 AKKUX

AEHHE HaBYaHHA:

ayauTopHa pobota — 54 rog,. (nekuji - 28 rog,., nabopaTopHi 3aHATTA — 26 rog,.)
camocTiltHa poborTa - 66 roa.

3a04He HaBYaHHA:

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

Mosa BuKnagaHHA

YKpaiHCbKa

Bumoru po
NOYaTKy BUBYEHHA
AUCUUNNIHN

I'PYHTYETbCA Ha 3HAHHAX, OAEPKAHUX CTYAEHTaMMU NPU BUBYEHHI AMCLUMMIIH:
Bionoris kKniTMHK, Bioximis, 3aranbHa mikpobionoris i Bipyconoria, MeToau aHanisy y 6iotexHonorii

Lo 6yne MoxoaxeHHA rpubiB i ix Mmicue B cucTemi XuBOro CcBiTy, Mopdosoria Ta YyNbTPaCTPYKTypa

BMBYaTUCA BeretTaTMBHOro Tina rpmbis, 6yaosa rpMbHOI KNITUH, TPUBHUIA TEHOM, PICT | PO3MHOMXKEHHA rpuUbis,
Micue i posb rpmnbie B bioueHosax, cuctemaTuka rpmbiB, BUKOPUCTaHHA rpubiB y NPOMMUCIOBOCTI i
CinbCbKOMY rocnoaapcrsi

Yomy ue 3paTHiCTb npautoBatM 3 rPUBHMMM  Ky/nbTypamMu, OOCANIAMKYBAaTU iX Ta BMKOPUCTOBYBATU Y

uikaso/Tpeba 6i0TeXHOMONYHNX NpoLEecax; BUKOPUCTOBYBATU 3HAHHA MPO WAAXM BIOCMHTE3Y NPAKTUYHO LiHHMX

BUBYATH meTabonitis rpmbiB Ans BAOCKOHANEHHA iCHYIOUMX Ta PO3PO6KM HOBITHIX BioTexHONOri ofepKaHHA

BAP pi3HOro npnsHavyeHHA.

Yomy moxKHa

Pe3ynbTaTh HaBYaHHA:

HaBYMTUCA e BmiTu gocnigyysaT ocobamBocTi 6yf0BM KNITUHK rpubiBs i rpmbonoaibHux opraHismis;
e BMIiTK pO3pPI3HATK pi3Hi BUAU PO3MHOXKEHHA rpubiB i rpnbonoaibHux opraHiamis;
e BMiTK BCTaHOBAOBATU BUAOBY NPUHANEXKHICTb rpunbis i rpnbonoaibHNX opraHiami,
BMKOPUCTOBYHOYM 0COBMBOCTI BYA0BM KNITUHU, BUAIB PO3MHOMKEHHS, disionorii bioximii Ta
eKosorii;
e Bmitn pgocnigkyBatM rpubHi GepmMeHTH, WO BM3HAYAKOTb iX MPUHANENKHICTD A0 MEeBHUX
€KOONYHMX Hilll Ta WAAXW MPAKTUYHOTO BUKOPUCTAHHS.
AK MmoXKHa KomneTeHTHOCTI, AKi MOXKHA OTPUMATH, BUBYMBLLUN AaHY ANCLUNAIHY:
KopucrysaTtuca — 3paTHicTb AocniaKyBaTM MopdoaoriyHi, bioxiMmiuHi Ta KyNbTypasbHi BAAaCTUBOCTI rpubis;
HabyTumm — 3paTHiCTb BUKOPUCTOBYBATU 0COBAMBOCTI GYHKLLIOHYBAHHA KAITUHM rpMbiB i rpubonoaibHmx
3HaHHAMM i opraHi3amiB a4 noTpeb 6ioTeXHONOTIYHMX BUPOBHMLTB.
YMiHHAMU
IHpopmauiiiHe Cunabyc AMCUMNNIHW, KOHCMEKT JfeKLid, HaBYasibHi MOCIOHUMKW, METOAMYHI peKkomeHaauii Ao
3abe3neuyeHHsA BMKOHaHHA nabopatopHux pobit, E-Kamnyc, Nnatdopma anctaHuiiHOro HaBYaHHS « CIKOpCbKUIA»
AucumunaiHm
Bup cemectpoBoro | 3anik
KOHTPOIO
BIOTEXHOJIOI'TA ITPOBIOTUKIB
Kadeapa, aka MNpomuncnosoi 6ioTexHonorii Ta biopapmauii PET
3abesneuye
BUKNAZaHHA
PiBeHb BULWWOT Mepwwnit (6akanaBpcbKuiA)
oCBiTH
Moxnusi Hemae
obmerKeHHs,
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CneuianbHocTi, gna
AKMX aganToBaHa
avcumnnina

Kypc, cemectp

3 (5cem.)

O6car gucumunniim
Ta po3nogin roguH
ayAUTOpPHOI Ta
camocTiiiHol
po6oTtun

4 kpepuTn EKTC (120 roamH), 3 AKKUX

AEHHE HaBYaHHA:

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

3a04YHe HaBYaHHA:

ayauTopHa poboTta — 16 roguH (nekuii - 10 roamH, nabopaTopHi 3aHATTA — 6 roAMHM)
CamocCTiMHa poboTa - 104 roauH

Mosa BuKnagaHHA

YKpaiHCbKa

Bumoru go I'PYHTYETLCA Ha 3HAHHAX, OAEPXaHMX CTYAEHTaMM NPU BUBYEHHI AUCUMNANiH: Gi3nKa, Ximia, 3aranbHa
noyaTKy BUBYEHHA | mikpobiosioris Ta Bipyconorisa, reHeTuKa, disionoris ntogmMHu Ta TBapuH, bioximis, Gionoria KNiTUHK.
AucuunaiHm
Lo 6yge MiKpoopraHizamu 3 Npob6ioTUYHHMMU BNACTUBOCTAMMU, OCHOBHI disionoro-6ioximiyHi BlacTMBOCTI
BMBYaATUCA npobioTuKiB, cy4acHi nigxoam Ao NPOEKTYBAaHHA 6ioTEXHONOTIYHOIro BUPObHMLTBA NPOb6IOTHKIB
Pi3HOro NPU3HAYEHHA.
Yomy ue Y AUCUMNAIHI aKTyani3yeTbCA NUTAHHA MOJIEKYNAPHO-6ioXiMiYHMX MexaHi3MiB Aiil npobioTukis,
uikaso/Tpeba BMCBIT/IIOIOTbCA CyYaCHi AOCATHEHHA Yy ranysi gocnigxeHb Ta po3pobkM NpobioTMYHMX Npenaparis., ix
BMBYATU NPaKTUYHOrO BUKOPUCTAHHA.
Yomy moxKHa Pe3ynbTaTh HaBYaHHA:
HaBuYMTUCA e BMITM BUKOPUCTOBYBaTM MiKpobionoriuHi metoanm 3 MmeTow mopdonoro-disionoriyHoi
XapaKTEPUCTUKM MiKPOOpPraHiamiB-npobioTuKis;
® BMITM OL,iHIOBATM MiKPOOPraHi3mMu Ha HaABHICTb NPO6BIOTUYHMX BNACTUBOCTEN;
® BMITM OLiHIOBaTM NPe6ioTUYHI BNaCTMBOCTI Pi3HUX BIONOMYHO aKTUBHUX CMONYK;
® BMITM aHani3yBaTW aHTAroHICTUYHI Ta CUMBIOTUYHI BNACTUBOCTI MiKpOOpPraHiamis;
® BMIiTM 06MPaTH MeToaM i 3acobM A1 NOCTAHOBKM EKCNEPUMEHTANIbHUX 3aBAAHb
AIK MOXKHa KomneTeHTHOCTI, AIKi MOXHa OTPMMATH, BUBUMBLUM AaHY ANCLUNAIHY:
KopucTtyBaTuca - 3[aTHIiCTb NpaLtoBaTK 3 TUNOBMMM BIONOTIYHUMM areHTaMK AKi MatoTb NPOBIOTUYHI BNACTUBOCTI;
HabyTumu - 3[aTHiCTb ONAHyBaTM CTAHAAPTHI METOAMKM [OCNigKeHHA NpPobiOTMYHMX BAACTMBOCTEN Y
3HAHHAMM i MiKPOOPraHi3miB NpPO- Ta eyKapiOTUYHOIO MOXOAXKEHHS;
YMiHHAMU - 34aTHICTb OLiHIOBaTK Ta 06p06NATU Pe3ynbTaTh eKCNePUMEHTAIbHUX JOCAIAKEHD, MOB’A3AHMX 3

KOHTPO/1IeM AKOCTi NPOoBiOTUKIB Ta pO3p06KO HOBUX NPOBIOTUUYHMX Npenaparis;
- 3[aTHiCTb PO3pobAATM TEXHONOriYHI CXemu BUPOBHMUTBA Pi3HMX NPOBIOTUUYHUX Npenapartis
Pi3HOro NPU3HAYEHHA.

IHdpopmauiiiHe
3abe3neyeHHsA
AUCUUNNIHN

Cunabyc [MCUMNNiHW, KOHCMEKT JeKLiid, HaBYa/ibHi MOCIOHMKW, METOAMYHI peKkomeHaauii Ao
BMKOHaHHA nabopatopHux pobit, E-Kamnyc, NMnatdopma anctaHuiiHoro HaB4yaHHA « CikopCbKUiA»

Bup cemectpoBoro
KOHTpOAIO

3anik

TEXHOJOI'TA MPOAYKTIB MIKPOBHOI'O CUHTE3Y

Kadeapa, aka
3abesneuye
BUKNa[aHHA

MNpomuncnosoi 6ioTexHonorii Ta biopapmauii PET

PiBeHb BULLOT
oCBiTH

Mepwunit (6akanaBpcbKuiA)

Moxnusi
obmerKeHHs,
CneuianbHocrTi,
BNA AKUX
afanToBaHa
aucumnnina

HeEMa€

Kypc, cemectp

3 (5cem.)

O6car gucumnniim
Ta po3noain roauH
ayAUTOpPHOI Ta
camocTiiiHoT
po6oTtun

4 kpeautn EKTC (120 roamH), 3 AKKX

[eHHe HaBYaHHA:

ayauTopHa poboTa — 54 roauH (nekuii - 28 rogMH, NPakTUYHI 3aHATTA — 26 rogUHM)
camocTiliHa poboTa - 66 rognH

3304YHe HaBYaHHA:
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ayauTopHa poboTta — 16 roauH (nekuii - 10 roguH, NpakTUYHi 3aHATTA —4 roauHM)
camocTitHa poboTa - 104 roguH

Mosa BuKnagaHHA

YKpaiHCbKa

Bumoru po I'PYHTYETbCA Ha 3HAHHAX, OAEPMaHWX CTyAeHTamMWM MpPU  BUBYEHHI AMCUMMAIH:  3arasbHa
noyaTKy BUBYEHHA | mikpobiosioria Ta Bipyconoria, 3aranbHa 6iOTEXHO/OrIA, FeHeTMKa, 3arasibHa iIMYHOJIOFi, OCHOBM
AUCUUNNIHN MiKoJiorii, npouecu i anapaTtn 6ioTEXHONONYHUX BUPOOHMULLTB.
Lo 6yge TexHosorii OTPUMaHHA HalBaX/AMBILLMX NPOAYKTIB 6ioTexHoNOril, oAepKyBaHMX 3a A0OMNOMOroH
BMBYaATUCA MiKpoopraHiamis. lpu BMBYEHHI AMCUMNAIHWU PO3rNALAOTLCA TEXHOAOrii, AKi 3aCTOCOBYHOTLCA Y
Pi3HOMAHITHUX rany3ax MPOMMUCAOBOCTI Ta MEAULINMHU.
Yomy ue Ouncumnnida BMUCBIT/IIOE OCHOBHI pPO3A4inKM cy4acHoi NpoMMUCIOBOT Mikpobiosorii Ta Aae yaBAEHHA Npo
uikaso/Tpeba OCHOBHi AOCATHEHHA B ranysi ¢yHAamMeHTanbHUX AOC/iAXKeHb, Ha fAKUX 6asyloTbCa  pisHi
BMBYATU MiKpob6ionoriyHi BUpobHULTBA.
Yomy moxKHa Pe3ynbTaTn HaBYaHHA:
HaBuUTUCA - BMIiTM BMKOPUCTOBYBaTM MeTOAM  [AOCAIAKEHHA MOpdo-di3ioNoriyHOi  XapaKTepuUCTUKM
MiKPOOpPraHi3mis;
- BMITM CKNagatu cxemy 6iOoCMHTE3y WiNbOBOrO MPOAYKTY, MOYMHAIOYM 3 peakui Katabonismy
pocToBoro cybcTpary;
-  BMITM BMKOPUCTOBYIOUM 3HAHHA MeTaboniamy KAITUH pPO3POBAATU OCHOBHI TEXHOJOTiYHI
napameTpu b6iocuHTesy;
- BMITM aHani3yBaTu icHytoudi cnocobu BMPOBHMULTBA NEBHOI NPOAYKLi, BU3HaYaTK iX HeA0NiKK Ta
BMOMPATU MOXKANBI MeTOAM ANA YAOCKOHANEHHA TEXHOOFIT;
- BMIiTM 06MpaTM mMeToaM Ta iHCTPYMEHTaNbHI 3acobu ana pos3s’A3aHHA nNpobsiem OTpUMMaHHA Ta
BUAINEHHA NPOAYKTIB MIKpOBHOIo CUHTE3Y;
- BMIiTM OTpuMyBaTVM B 1IabOPATOPHMX yMoBax pag, HiONOrYHO aKTUBHUX PEYOBUH — MPOAYKTIB
MiKpOOHOrO cUHTE3Y;® NiaBULEeHHA ePeKTUBHOCTI MiKpobBHMX BioTexHonoril;
- BMITM BU3Ha4yaTW CKAAL NPOAYKTIB GepMeHTaTUBHUX PeaKLii, 3 BUKOPUCTAHHAM Pi3HUX AKICHUX
Ta KiNIbKiCHUX MeTOo/iB;
- BONOAITM TEXHIKOK BMKOHAHHA OCHOBHMX aHani3iB AKOCTi CUPOBWUHM, FOTOBOI NPOAYKLi
MiKpObionoriyHMx BUPOOHMLTB.
AIK MOXKHa KomneTeHTHOCTI, AIKi MOXHA OTPMMATH, BUBYMBLLM AaHY ANCLUNAIHY:
KopucTtyBaTuca — 3p4aTHiCTb 3abe3nevyyBaTi peanisalito TEXHONOMYHOTO MPOLLeCYy Ha OCHOBIi TEXHOJ/IOTYHOro
HabyTumu pernameHTy, OpraHisyBaTM epeKkTUBHY CUCTEMY KOHTPOJIO AKOCTI CMPOBWHM, Hanisdabpukatie Ta
3HAHHAMM i roToBOi NPOAYKLIT;
YMiHHAMM — 30aTHICTb 3aCTOCOBYBATM 3HaHHA 3 MeTabonismy KAiTMH nNpu po3pobui TexHONOFYHUX

napameTpiB BeeHHsA npouecy;

— 34aTHICTb A0 PO3POBAEHHA TEXHONOTIYHUX CXEeM BUPOOHULLTBA NPOAYKTIB MiKPOBHOro cMHTe3y
Ta aHani3y yMOB Ky/IbTUBYBaHHS;

— 3[aTHiCTb [0 pO3B’A3aHHA CKAAgHMX 33434 Ta NPaKTMYHMX npobnem, nos’sA3aHMX 3
YOOCKOHa/IeHHAM TeXHONOoriT BUPOBHULTBA NPOAYKTIB MIKpOBHOIO CUHTE3Y;

— 34aTHICTb NpautoBaTh 3 6iONOMYHMMM areHTaMu, O BUKOPUCTOBYIOTbCA Yy BiOTEXHONOTIYHMX
npouecax;

— 3[aTHICTb A0 NOLWYKY, 06p0obaeHHs Ta aHani3y iHpopmauii 3 pisHUX Axkepen.

IHpopmauiiiHe

Cunabyc AMCUMNNIHK, KOHCMEKT NeKLUiid, HaB4yasbHi MOCIGHMKKW, MeTOoAM4YHI peKkomeHAaauii Ao

3abe3neyeHHs BMKOHAHHA nabopatopHux pobit, E-Kamnyc, Mnatdopma anctaHuiiHoro Has4yaHHA «CiKOPCbKUIA»
Ancuunaiim
Bup cemectpoBoro | 3anik
KOHTpOO
BIOTEXHOJIOI'TI IEPEPOBKU BIJIXO/IIB
Kadeapa, aka Kadeapa bioeHepreTkn, bioiHpopmaTrKm Ta ekobioTexHonorii BT
3abesneuye
BUKNAAAHHA
PiBeHb BULWWOI Mepwunit (6akanaBpcbKuiA)
oCBiTH
Moxnusi Hemae
obmekeHHA

Kypc, cemectp

3 (5 cemecTp)

O6car

4 kpeantn EKTC, 3 AKMX
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OEeHHe HaBYaHHA:

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

camocTiHa poboTa - 66 roguH

3304He HaBYaHHA:

ayauTopHa poboTta — 16 rogmH (nekuii — 10 rogmH, NpakTUYHi 3aHATTA — 4 roanHn, nabopaTopHi
po60TK — 2 roanHK)

camocTiliHa poboTa - 104 roauH

Mosa BUuKnagaHHA

YKpaiHCbKa

Bumoru po
NOYATKYy BUBYUEHHA
AUCUUNNIHN

I'DYHTYETbCA Ha 3HAHHAX, OAEPXaHUX CTYAEHTaMM MpW BMBYEHHI AMCUMNAIH: Ximis, 6ionoris,
Mikpobionoris, 6ioximia, npomucnosa ekonoris.

Wo 6yae
BUBYATUCA

EdekTnBHi bionoriyHi, TepmivyHi meToam nepepobkm nobyToBUX BigXOAiB, NMPOEKTYBAaHHA Cy4yacHMX
noniroHis. BTopuHHa nepepobka Bigxoais (Reduce, Reuse, Recycle). CopTyBaHHA Bigxogis fAK
nepwnin KPOK [0 3acTOCyBaHHA MexaHiyHo-6ionoriyHoro niaxogy Ans nepepobku Biaxonie Ta
BapiaHTK iX NPAKTUYHOro BNPOBAAMKEHHA. YTUAI3aLiA NPOMUCNOBUX BigX0A4iB, cepes AKMX Biaxoau
OpraHiYHOro NOXOAXKEHHS, BiAX0AN KOCMETUYHOI, Xap4yoBOi ranysi, papmsigxoan, meguyHi siaxogm.
MexaHi3aM KOMNAEKCHOrO yNpaB/iHHA Ta 3aKOHOAaBYa 6a3a ranysi NOBOAKEHHA 3 Bigxoaamu.

Yomy ue
uikaso/Tpeba
BMBYATU

- Codepa noBoaKeHHA 3 Bigxogamu noTpebye 3aCTOCYBaHHA Cy4aCHUX TEXHOJIOFM Ta PpilleHb,
OCKiZIbKM Ha CbOroAHi MOBOAMKEHHA 3 MobOyToBMMM Biaxodamm B YKpaiHi OpieHTOBaHe Ha
3aXOPOHEHHA, a nwe 61M3bKo 5% nepepobaseTbes.

- O3HaomneHHs i3 Zero Waste: cTUneM KUTTA 33 NPUHUMNOM HY/b BigXo4is».

- B paHomy Kypci BM OTpMMaEeTe TeOpeTUYHe NiArPYyHTA, NPaKTUYHI HaBUYKM [NA 3aCTOCYBAHHA
6iOTEXHO/IOMNYHMX MeToAiB NepepobKn, TaKUX AK KOMMOCTYBaHHS, BEPMWUKOMMOCTYBAHHSA
bioBigxoaiB, AKi HalineHi Ha 3MeHLeHHs 06’emiB BiAXOAiB, LLO 3aXOPOHIOWTb Ta OTPUMAHHA
KOPWUCHOTO NPOAYKTY ONA BiAHOBNEHHSA IPYHTIB.

- be3sneyHi 6ioTexHooOrii yTUAI3aLii BigX04iB AalOTb MOXAMBICTb BUPIWKUTU Npobaemn 3abpyaHeHHA
[OBKiNNA, OTPUMATM [AO0AATKOBI MaTepiasiv Ta €eHeprio, AKi MOXHa BUKOPUCTOBYBATUM AN
rocnofapcbKux notpeob.

Yomy moXKHa

- 3abes3neynTn nepexia 3 NepBMHHOI CUPOBMHU Ha BTOPMHHI MaTepiasibHi pecypcu, OoTpuMMaHi B

HaBuYMUTUCA pesynbTaTi nepepobKu Biaxoais.
- BigHoBNIOBATU FPYHTU LWNAXOM BHECEHHS 6iorymycy, KOMMOCTY OTPUMAHOrO B pe3ynbTaTi
nepepobKmM opraHivyHMX BigXOA4iB.
- 3actocoByBaTn bioTexHosorii — 6iOBUMAYroByBaHHA, ANA OTPMMAHHA KOPUCHUX KOMMOHEHTIB
BiAXOAiB NPOMMCIOBUX MiZNPUEMCTB B BYAIBHMLTBI, Ci/IbCbKOMY FOCNOAAPCTBI Ta iHWKUX ranys3ax.
- 3actocoByBaTW 6e3neyHi, ManoBigXo4HI Ta paLioHaNbHI TeXHiYHi pieHHA (NpPoeKTu) LWwoao
CKOPOYEHHS, NOBTOPHOIO BUKOPUCTAHHSA Ta BTOPMHHOI Nepepobku Bigxoais.
- OTpMMaHi 3HaHHA A03BONATb ManbyTHIM daxiBLUAM BUKOPUCTOBYBATW CydyacHi bioTexHonorii. npu
po3pobui nporpam, TeXHONOrI yTUAi3aL|iil BiAXoA4iB MICT, cenull, NPOMUCIOBUX 06’€KTIB,
- EdeKkTMBHO BMKOPMCTOBYBATM 3aKOHOZABYY, HOPMATUBHY, J0BiAKOBY niTepatypy y cdepi
NOBOZKEHHS 3 BiAX04aMU; BUKOHYBATU QYHKLi Y1eHiB rpOMaZCbKMX €KCNepTHUX KOMICiA 3 NMUTaHb
MOBOAKEHHSA 3  BiAXO4AMM  Trajy3eBOrO PiBHA Ta  YieHiB FPOMAACbKMX  OpraHisauii
NPUPOAOOXOPOHHOTO XapaKTepy.
Pe3ynbTaT HaB4aHHA:
— PO3YMITU TEOpEeTMYHi Ta NpPaKTMYHI NiaxXoAM A0 CTBOPEHHA Ta KepyBaHHA 6ioTexHoNoriyHMMM
npouecamu nepepobku Biaxoais;
— PO3YMIiTM TEOPEeTMYHi Ta MPaKTUYHI nigxoAM [0 CTBOPEHHA Ta 3acToCyBaHHA acouiauii
MiKpOOpPraHi3miB Ta LWUTaMiB 419 BUKOPUCTaHHSA iX B npouecax nepepobku BigxoLis;
— ¢dopMyntoBaTU JIOTIYHI BUCHOBKMU Ta OOFPYHTOBAHiI pekoMeHAal,ii Woao OLiHKM, eKcnayaTauil Ta
BMNPOBaJKeHHI bioTexHOMoriYHMX NpoLeciB nepepobKku Biaxoais;
— BMITM nNAaHyBaTW, OpPraHi3oBYyBaTWU i KOHTPO/IOBATU CUCTEMM MepepobKM BigxoAaiB pi3HOro
NOXOAMKEHHS;
— AeMOHCTPYBaTU PO3YMiHHA HOPMaTMBHO-NPABOBMX aKTiB, HOPM, NPaBUA Ta CTaHAAPTIB B ranysi
NOBOZKEHHSA 3 BiAXO4aMU;
— BUABNATU OCHOBHI YNHHUKM, LLO MOXKYTb CTPMMYBATV BNPOBAAKEHHA CY4aCHUX METOAIB yTuaizauii
BiaxoAis

AK MmoXKHa CTYAEHT 3MOXKe:

KopucTyBaTuca - BMKOPWCTOBYBATU Cy4vacHi meTogn nepepobku nobyToBMX Ta MPOMMCAOBUX BigXonis y ranysi

HabyTumu NOBOZKEHHSA 3 BiAX0A4aMU;

3HAHHAMM i - BUKOPMCTOBYBATWM NPUHLMNAWN YNPaBAIHHA BigX04amMW, BNPOBAAMKEHHA Cy4YacHUX BiOTEXHONOriIN B
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YMiHHAMU

OaHy ranysb;

- NAaHyBaTW Ta pPO3PaxOBYBATM [AiINAHKM TEXHONOMYHMX CXeM LWOoAO0 nepepobku nobyTtoBux Ta
NPOMMCNOBUX BiAXO4iB;

- nigbupatn bionoriyHi areHTM Ha OCHOBI iX MiKpobiosioriyHMX Ta GioximiYHMX BNacTMBOCTAX AR
KOMMOCTYBaHHA, BEPMMKOMNOCTYBaHHA bioBiaxoais, 6ioBMAYyroByBaHHA.

KomneTeHTHOCTI, AKi MOXHa OTPUMATH, BUBYMBLUIWN AaHY ANCLMNNAIHY:

- 3[aTHICTb aHanisyBaTM Ta npautoBaTM 3 6ioNOFYHMMKM areHTaMu, AKi BUMKOPUCTOBYIOTbCA Y
6ioTexHoNOrYHMX NpoLecax nepepobkun Ta yTunisauii Biaxosis;

- 34aTHICTb MPOBOAMTM aHani3 CUPOBMHM, MaTepianis, UiNbOBMX NPOAYKTIB bHioTexHonOrivHOI
yTWAi3auii Biaxoais pisHOro NOXOAXKeHHs;

- 34aTHiCTb edEeKTUBHO BUKOPMUCTOBYBATM IHCTPYMEHTM Ta METOAM AAA aHani3y, NPOEKTYBAHHS,
po3paxyHKy Ta BMMApobyBaHb npu po3pobui 6ioTexHosoril yTunisauii Biaxoais pisHoro
NOXOOKEHHS;

- 3p4aTHiCTb iaeHTUdiIKyBaTH, ¢opmyntoBaTn i BUpiwyBaTM iHXKeHepHi npobsemun, nos’asaHi 3
npouecamu nepepobku Biaxoais;

- 34aTHICTb AOCANIAXKYBATM | BU3HAYATU Npobnemy Ta iAeHTUDIKYBaTU OOMENKEHHSA, BKIKOYAOUN Ti,
Wo nos’A3aHi 3 npobnemamn OXOPOHM NPUPOALM, CTA/IOFO PO3BUTKY, 340pOB’A i H6esneku 3
OLiHKaMM PU3UKIB 3aCTOCYBaHHA NMPUPOLOOXOPOHHUX TEXHOOTIN.

IHdpopmauiiiHe

Cunabyc aucumnaiHM, HaB4yasibHi MOCIOHMKWM, KOHCMEKT feKui Towo. E-Kamnyc, [MMnatdopma

3abe3neyeHHn AMCTaHUiMHOro HaB4YaHHA « CiIKOpCbKMIA»
Bup cemectpoBoro | 3anik
KOHTpOJIO
BIOMETO/AU 3AXHUCTY POCJIMH
Kadeapa, aKka Kadeapa bioeHepreTnkn, bioiHpopmaTku Ta ekobioTexHonorii 6T
3abesneuye
BUKNAZaHHA
PiBeHb BULWOI Mepunii (6akanaBpcbKuit)
oCBiTU
Moxnusi Hemae
obmerKeHHA

Kypc, cemectp

3 (5 cemecTp)

O6car

4 kpeantn EKTC, 3 AKMX

JeHHe HaBYaHHA:

ayauTopHa poboTa — 54 roaunH (nekuji — 28 rogmH, NpakTU4Hi 3aHATTA — 10 roaunH, nabopaTopHi
po60oTn — 16 roamH)

camocTilHa poboTa - 66 rognH

3304He HaBYaHHA:

ayauTopHa poboTta — 16 roguH (nekuii — 10 roanH, NpakTUYHi 3aHATTA — 2 roguHKU, nabopaTopHi
po60Tn — 4 roanHu)

camocTiliHa poboTa - 104 roauH

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru go I'PYHTYETbCA Ha 3HAHHAX, OJePXaHUX CTYAEHTaMM NPU BUBYEHHI AucUMnAiH: AHaTomia Ta disionoria

noyaTKy BUBYEHHA | pocauH, 3aranbHa Mmikpobionoria Ta Bipyconoris, bioximia, biodisnka, Mpomwucnosa eKkonoris,

aucumnniim bionoria KniTnHN.

Lo 6yae OCHOBHI WKiAHMKK Ta 306yAHUKKM XBOPO6 pocinH. OpraHiamu, AKi BUKOPUCTOBYIOTb Ans Hio3axucty

BUBYATHCA POCAUH. 3arasibHa XapaKkTepUCTUKa BIOTEXHONOrMYHMX MpenapaTiB AAA 3aXMCTy POCAUH Ta OCHOBM
TEXHO/IOFYHUX NPOLECiB iX BUPOOHMUTBA. MeHeTUYHa moamdikaLia pocavH, AK 3acib niaBuLLEeHHA
CTiAKOCTi 4,0 XBOPOO Ta LWKiAHUKIB.

Yomy ue 3HaHHA OCHOB 6i03axucTy pPoOCAMH  [03BOAUTL  ePEeKTUBHO  BMKOPUCTOBYBATM  MPUPOLHI

uikaso/Tpeba B3aEMO3B’A3KM B eKocUcTemax AnA NigBuLLEHHA 6e3neyHOoCTi NpoAayKLUii CifibCbKOro rocnoaapcraa.

BUBYATH biomeToamM 3aXMCTy POCAIMH KOPUCTYIOTLCA 3HAYHUM iIHTEPECOM Y 3B’A3KY 3 PO3BUTKOM «OpraHiyHoro

3em1epobCcTBa», OCKiNIbKM BOHU € 6e3neYyHMmM Ans AOBKIiNNA Ta 340p0oB’A A0AMHK | 6a3yoTbca Ha
NPUPOAHIA aHTArOHICTUYHIM B3aEMOAIT opraHi3amiB pisHUX BUAiIB. BUKOpPUCTAHHA BiomeToaiB 3axmcTy
POCAWH [03BOANTb 3HU3UTU QHTPOMNOreHHe HAaBaHTAXKEHHA Ha HAaBKOJIMLIHE CepefoBULLE, OCKINbKK
X aKTUBHE BNPOBaAXKEHHA NPU3BEAE A0 3MEHLIEHHA YaCTKMU XIMIYHUX NecTULMAiB cepes 3acobis, sKi
BMKOPUCTOBYHOTb AN 06p06KM ¢/ KynbTyp.

Yomy morKHa
HaBUYMTUCA

B pe3ynbTaTi BUBYEHHA ANCUUNAIHM CTYAEHTU OTPUMAIOTb 3HAHHA LWOA0:
- OCHOBHMUX LWKIQHWKIB POCAMH Ta X NMPUPOLAHUX AHTArOHICTIB, AKMX MOXHA BUMKOPMUCTOBYBATU ONA
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6i03axmncTy poCauH;

- MEeTOfiB BUKOPUCTaHHA KMUBUX OpraHiamis (Bipycu, 6akTepii, HannpocTiwi, Komaxmu Ta iH.) Ta ix
npupoaHux metabonitis 4na 60poTbbM 3i WKiAHMKAMKM Ta XBOpOHamMM POCAUH;

- MeToAiB Ta ocobsmBocTen BUPOOHMUTBA GiOTEXHONOrYHUX npenapaTiB ANa 3aXUCTy POCAUH Ta
NiABULLLEHHA BPOXKaMHOCTI;

- BMKOPUCTAHHA TreHeTMYHOi moamodiKauii opraHiamie pna nNigBULWEHHA X  arpoTexHiYHUX
BNACTUBOCTEN.

YMiHHA:

- BU3Ha4aTu 36yAHMKIB XBOPODO POCAUH Ha OCHOBI TUMOBMX O3HAK YPAXKEHHA Ta MNOLWKOAKEHD;

- niabupatn HeobxigHi 3acobu 6io3axucTy s POCAMH NEBHUX BWUAIB B 3a/7I€XKHOCTI Bif yMOB
BMPOLLYBAHHS.

Pe3ynbTaT HaB4yaHHA:

- BMITM BMKOPMCTOBYBAaTWM 3HaHHA LWOAO CTPYKTYpPHOI opraHisauii ¢isionorivHmx Ta 6ioximiyHmx
BNACTUBOCTEN €YKapiOTUYHMX Ta MPOKAPIOTUUYHUX OpraHiamiB Ta BipycCiB, SiIKi BUKOPUCTOBYIOTb O/
6i01I0rYHOr0 3aXMCTy POC/AWMH Bif, WKiIQHUKIB, iX cUCTEMaATMKM Ta Kaacudikauii, 3HAYEHHA umnx
OpraHi3miB y NpPUPOAHMX NPOLLeCax Ta arponpoMMCIOBOCTI ANA NifAbopy TEXHONOFIN 3aXMUCTy POCAUH
Ta BUBOpy TEXHONOTi BUPOOHUMLTBA Bionpenaparis;

- BMIiTM BM3HAYaTM OCHOBHWX LWKIAHWKIB POCAMH Ta Niabupath ix NPUPOAHUX aHTAroHICTIB, AKMX
MOXHa BUKOPUCTOBYBATHK A/1A BI03aXUCTY POCAUH;

- BMITU BMKOPUCTOBYBATU KMBI opraHiamu (Bipycu, BakTepii, HalnpocTiwi, Komaxu Ta iH.) Ta ix
npupogHi metabonitn ana 6o0poTbbU 3i WKiAHMKaMM Ta XBOpobammM POCIUH;

- BMiTM BMKOPWUCTOBYBATM 3HAHHA MPO FeHeTUYHY MoAMdiKauilo OpraHiamiB gna niaBULEHHA iX
arpoTeXHIYHMX BSACTUBOCTEN.

AK MmOXKHa
KopuctyBaTucsa
HabyTumu
3HaHHAMM i
YMiHHAMU

- aHanisyBatn edekT bionpenapaTiB Ta BU3HAYaTV epeKTUBHICTb 3acobiB 6i03axmCTy poOCnH;

- po3p06ATU HOBI 3acobm 6i03axMCTy POC/IMH Ha OCHOBI 3HaHb NPO NPUPOAHMX BOPOTiB LWKiAHMKIB
pocnuH;

- BU3HAYaTM CTIMKICTb POCMH [0 ypaKeHb NaTOreHHMMM OpraHiamamu;

- po3pobAATM TEXHONOTIYHI cXemun BUpobHMLTBa BionpenapaTis AN 3aXUCTY POC/IUH.

KomneTeHTHOCTI, AIKi MOXHa OTPUMATK, BUBYMBLUW AaHY ANCLUNNAIHY:

- 30aTHICTb NpautoBaTH 3 6ioNOFIYHUMM areHTaMu, AKi BUKOPUCTOBYIOTb A1A 6i03axXUCTy POCUH;

- 34aTHICTb NPOBOAWUTM aHanis bionpenapaTis, CUPOBMHM Ana BUPOOHWMUTBaA bionpenaparis,
HaniBNpPoOAYKTiB;

- 34aTHiCTb aHani3yBaTM Ta NpPOeKTyBaTM BMpPobBHWMUTBA bionpenapartiB, 34aTHICTb aHanisysaTw,
BMKOPUCTOBYBATM Ta NifbMpaTy METOAMKN BUKOPUCTAHHA BionpenapaTis A41A 3aXMCTy POC/NH;

- 34aTHiCTb BM3Ha4yaTM 36yAHWKIB XBOPOO POCAMH HA OCHOBI TUMOBMX O3HAK YpaKeHHs Ta
MOLUKOAKEHD;

- 34aTHICTb aHani3yBath edeKT bionpenapatie, BU3Ha4yaTM epeKTUBHICTb 3ac0biB 6io3axmncTy pocamH
Ta BM3HAYaTW CTIMKICTb POC/INH A0 YpaKeHb NAaTOreHHUMM OpraHismamu;

- 34aTHICTb PO3PO6AATM TEXHONOTIYHI cXemn BUpObHMLTBa BionpenapaTiB A1A 3aXMUCTY POCIUH.

IHdpopmauiiiHe

Cunabyc AuMcUMNAiHM, HaBYafbHI NOCIOHWKKM, KOHCMEKT nekui Towo. E-Kamnyc, Mnatdopma

3abe3neyeHHnA AMCTaHUiMHOro HaB4YaHHA « CiIKOpCbKUIA»
Bup cemectpoBoro | 3anik
KOHTPOJIIO
OCHOBH BIOITH®OPMATUKH
Kadeapa, aKka Kadeppa bioeHepreTnku, bioiHbopmaTmMKLM Ta ekobioTexHonorii BT
3abesneuye
BUKNaZaHHA
PiBeHb BULWWOI Mepwwnit (6akanaBpcbKuiA)
oCBiTH
Moxnusi Hemae
obmekeHHA

Kypc, cemectp

3 (5 cemecTp)

O6car

4 kpeantn EKTC, 3 AKMX

JEeHHe HaBYaHHA:

JEeHHe HaBYaHHA:

ayauTopHa poboTta — 54 roauH (nekuii — 28 roanH, NPaKTUYHI 3aHATTA — 26 roguH)
camocTiHa poboTa - 66 roguH
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3304He HaBYaHHA:
ayauTopHa poboTta — 16 roaunH (nekuji — 10 rogmH, NpakTUYHi 3aHATTA — 6 roAunH)
camocTiHa poboTa - 104 roguH

Mosa BUKnagaHHA

YKpaiHCbKa

Bumoru go I'PYHTYETbCA Ha 3HAHHAX, OAEPNKaHWX CTyAeHTaMM NpW BUBYEHHI aucumnaid: |lHGopmauiiHi
noy4aTKy BUBYEHHA | TexHoJsorii, bioximia, Mikpobionoris i Bipyconoris, leHeTUKa, a TaKOX HeobXiaHWUI piBeHb BOIOAIHHA
AucumunaiHm aHTNINCbKOIO MOBOIO He HUXKYe A2,

Lo 6yge OCHOBHi MOHATTS, MeToAM Ta anropuTmu bioiHbopmaTukuK, BioiHpopMaLiHi 6asm gaHUx, meToam
BUBYATMUCA Biopython gna po60oTi 3 reHOMOM Ta MPOTEOMOM

Yomy ue bioiHbopmaTMKa BMBYAE 3aCTOCYBaHHA Cy4YaCHMX iHPOpPMaLiMHUX Ta 0BUYMCNOBAHUX TEXHONOFIN Y
uikaso/Tpeba MOJIEKYNIAPHIN Bionorii gns aHanisy i cuctemaTtunsadii 6ionoriyHMx AaHUX, MOAENOBaHHA MPOLLECB,
BMBYATU WO BiAOYBAOTbCA Ha MOJIEKYAAPHOMY PiBHI: BUABMEHHA CTPYKTYpW, OYHKUIA Ta B3aemogii

6iomakpomosiekyn i nopasblue BUKOPUCTAHHA LMX 3HaHb MPUM CTBOPEHHI HOBUX fliKapCbKUi
npenaparis, HAHOMaTepianiB i NPUAALIB ANA AIarHOCTUKM | NiKYBAHHA NOAMHU, Q@ TAKOXK OTPUMAHHA
OopraHi3mis 3 Hanepep, 3a4aHVMM BIACTUBOCTAMM.

Yomy moxKHa

Pe3ynbTaTh HaB4YaHHA:

HaBuYMUTUCA 1. BMiTW NpOBOAMTU NOLUYKM FOMOJIOFIB 33 LOMOMOTOH iHCTPYMEHTIB HasiBHUX Ha BioiHopmaLiiHMX
nopranax.
2. Bmitn npautoBatn 3 bioiHbopmaLiiHMmKM 6asamu JaHUMX Ha NPAMY 3 KOHCOMi meTodamu
Biopython Ta aHanisyBaTh oTpMaHi reHOMHi Ta NPOTEOMHI AaHi.
3. BmiT1 aHanisyBaTu Ta BisyaniszysaTtu 3D cTpykTypw binkiB meTogamum Biopython.
4. BMiTM NpOBOANTM MHOMKMHHI BUPIBHIOBAHHSA 415 NO4A/bLIOT NObYyA0BU difloreHeTUYHUX Aepes.
5. BMiTM npoBOAMTU CTPYKTYpHE BUPIBHIOBAaHHA Ta pPO3pPaxoByBaTW CepefHE KBapApaTuyHe
BiAXMNEHHA MiX CTpyKTypamn (RMSD).
AK MmoXKHa KomneTeHTHOCTI, IKi MOXHa OTPUMATW, BUBYMBLUWN AAHY ANCLMNNAIHY:
KopuctyBaTuca - 3aTHICTb 3aCcTOCOBYBATM MeToam Biopython gns BupilweHHs 6ioiHdopmaLiiHKUX 3a8a4
HabyTumu - 3[1aTHICTb 3aCTOCOBYBATK HioiHGOpPMaLLiMHI anropUTMn A1a aHaNi3y reHoOMy Ta NPoTEOMY
3HaHHAMM i - 3[1aTHICTb OPiEHTYBATUCA Ta BUKOPUCTOBYBATM BioiHpopMaLiliHi 6a3n aaHmx
YMiHHAMU
IHpopmauiiiHe Cunabyc AuMcuMnAiHM, HaBYafbHI NOCIOHWKKM, KOHCMEKT nekui Towo. E-Kamnyc, Mnatdopma
3abe3neyeHHn AMCTaHUiMHOro HaB4YaHHA « CiIkOpCbKMIA»
Bup cemectpoBoro | 3anik
KOHTPOJIIO

XIMIA BIOTEHHUX EJIEMEHTIB

Kadeppa, Aka
3abe3neuye
BUKNAZAAHHA

bioeHepreTunku, bioiHpopmaTnKKM Ta ekobioTexHonorii PBT

PiBeHb BMLLOI
0OCBiTH

Mepwmnit (6akanaBpcbKuit)

Moxnusi
obmeXKeHHs,
CneuianbHocTi,
ONA AKUX
aganToBaHa
aucymnnica

Hemae

Kypc, cemectp

3 (5 cem.)

O6c¢car gucumnninm
Ta po3nogain roavH
ayAUTOPHOI Ta
camocTiiiHoi
po6otu

4 kpeantn EKTC, 3 AKMX

AEeHHe HaBYaHHSA:

ayauTopHa poboTa — 54 roamH (nekuii — 28 roguH, 1abopaTopHi poboTn — 26 roanH)
CamocTiHa poboTa - 66 roauH

3a04YHe HaBYaAHHA:

ayauTopHa poboTa — 16 roamH (nekuii — 10 rogmH, nabopaTtopHi poboTn — 6 roguH)
camocTiHa poborta - 104 roauH

MoBa BUKNapaHHA

YKpaiHCbKa

Bumoru go I'PYHTYETbCA Ha 3HAHHAX, OAEPXKaHMNX CTYAEHTaMM NPU BUBYEHHI AMCLMMAIH: Ximia, 6ioximia, 6ionoria
NOYaTKy BUBYEHHA | KAiTUHM

AUCUUNAiHn

LWo 6yae Oia enemeHTiB Ha meTabosiyHi npouecu, wWo nepebiratloTb B opraHiami. MeToamM 3axucTy
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BMBYaTUCA MIKpPOOpraHiami, pOCAWH Ta JKOAMHU Big, Aii TOKCMYHUX enemeHTiB. MexaHi3mn HaaXo4XKeHHA
€1EMEHTIB A0 KNITUH.

Yomy ue Onsa po3pobKu NiKapcbKMx npenapaTiB HeobxigHe 3HAHHA 3 Ail Pi3HUX enemeHTiB Ta iX CnoayK Ha

uikaso/Tpeba MeTabonism; AKMM YMHOM MOXKYTb HAAXOOAMTU A0 KAITUH Pi3Hi BMAM CNOAYK, WO ChpuUAe Ta

BMBYATU YNOBI/IbHIOE Liel NpoLec, YTBOPEHHSA KOMMJIEKCIB MeTaniB 3 Pi3HUMM OpPraHiYHMMK CNOAYKaMu, Ta ix

L0CTaBKa B KAITUHY.

Yomy morKHa

3HaTU: 6i0N0riYHY aKTUBHICTb Ta TOKCUYHY A0 eleMEHTIB Ta iX CNoyK; BNANB Ha MeTabonism;

HaBYUTUCA HeobXiAHICTb eIeMeHTIB ANA KUTTEAIANbHOCTI;
- OCHOBHI WWNAXN HAAXOAXKEHHA eNeMEeHTIB A0 KNITUH, 3a/1eXKHICTb NPOABY Aii Bif CTPYKTYPU CNONYKM,
B32EMOZfA MiXK eleMeHTaMU NpU yTBOPEHHI KOMMNEKCIB.
BMIiTU: - BMKOPWUCTOBYBATU XiMiuHi, di3nyHi, di3MKO-XiMiYHi MeToaM NPW KOHTPOAI AKOCTI NPOAYKTIB
XapyyBaHHA.
AK moXKHa HabyTMMn 3HaHHAMM Ta BMIHHAMW MOKHA KOPUCTYBaTUCA Npu poboTi Ha cyd4acHOMY aHaniTMYHOMY
KopucTtysBaTtuca o6nagHaHHI Ana po3pobku HOBUX GOpPM NliKapCbKMX NpenapaTis, 414 NOAINWEHHA iIMYHITETY.
HabyTumu
3HAHHAMM i
YMiHHAMMU
IHdopmauiiiHe Cunabyc AncumniiHK, HaBYanbHi MOCIOBHUKM, KOHCNEKT NeKuii Towo. E-Kamnyc, Naatdpopma
3abe3neueHHs OMCTaHLiNHOro HaBYaHHA «CiKOPCbKUA»

AUCUUNNIHN

Bua cemecTtpoBoro
KOHTpOAIO

3anik
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AHomauii subipkosux oucyunnin 011 sus4yeHHA Ha 3 Kypci (6 cem.)

MOJAEJIOBAHHSA BIOTEXHOJIOI'TYHUX MPOLHECIB Y CHEINIAJIBHOMY

OBJAJIHAHHI
Kadepgpa, aka bioTexHiku Ta iHxeHepii PBT
3abesneuye
BUK/NaZAaHHA
PiBeHb BULWWOI Mepwwnit (6akanaBpcbKMiA)
0oCBiTH
Moxnusi HemMae
obmerKeHHA
Kypc, cemectp 3 (6 cem.)

O6car

4 kpeantn EKTC, 3 AKKX

LEeHHe HaBYaHHA:

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

3304He HaBYaHHSA:

ayauTopHa poboTta — 18 roauH (neku;i - 10 rogmH, NpakTUYHI 3aHATTA — 8 roAMHM)
camocTiHa poboTa - 102 roauH

Mosa BuKnagaHHA | YKpaiHCbKa

Bumoru go I'DYHTYETbCA Ha 3HAHHAX, OAEPMKAaHUX CTYAeHTaMMU NpW BUMBYEHHI Aucumniil: «Mpouecn, anapaTy
No4YaTKy BUBYEHHA | Ta YCTaTKyBaHHA 6ioTexHONOriyHMx BUpoBHMUTB», , «®Pi3nMKa», «IHKeHepHa i Komn'loTepHa
ANCUUNNIHU rpadika».

Lo 6yae 3acTocyBaHHA CUCTEMM aBTOMATM30BaHOro NpoeKTyBaHHA Solid Works gns supiweHHa 3azay

BUBYATHCA MogZentoBaHHA  isMYHMX npoueciB, WO BigdyBatoTbCA B TUMOBOMY 6GioTeXHO/OMYHOMY
obnagHaHHi.

Yomy ue OucumnniHa 403BOMIAE OBOJIOAITU Cy4acHOK CUCTEMOIO aBTOMaTM30BaHOro NpoeKTyBaHHA Solid

uikaso/Tpeba Works, AKa micTUTb moayni cumynauii, WO MOXKyTb BMKOPMCTOBYBATUCb A1 MOJE/NIOBAHHA

BMBYATU disMYHMX npougeciB Ta MPOrHo3yBaHHA poboYMX NapameTpiB TUMNOBOro 6iOTEXHONOTIYHOTO,

bapmaueBTMYHOro 061agHaHHSA.

Yomy moxKHa
HaBuUTUCA

OuvcumnniHa Hafjae MOXAMBICTb OMAHyBaTW CyyacHi NpPorpamHi 3acobu, Lo 3acTOCOBYOTLCA NpU
MPOEKTYBaHHI Ta GYHKLiOHYBaHHI 6ioTeXHONOrYHUX BUPOBHMLTB:

- Jopatok Solid Works Static Simulation gna nposegeHHA KOHCTPYKLIMHMX PO3pPaxyHKiB TMNOBOro
6ioTexHo0riYHOro obnagHaHHS;

- Jopatok Solid Works Thermal Simulation gna npoBeaeHHA TennoBUX PO3paxyHKiB TMMNOBOro
6ioTexHo0riYHOro obnagHaHHSA;

- fopatok Solid Works Motion Simulation gns npoBegeHHA MOAENOBAHHA PYXOMUX BY3NiB
TMNOBOrO HioTEXHO/IOTYHOro 061a4HAHHS;

- DopaTtok Solid Works Flow Simulation ana nposegeHHs mMoaentoBaHHA rigpoavHaMiKK pPiguH i
rasie B TMnoBomy 6iotexHonorivHoMmy ob61agHaHHi.

Pe3ynbTaTu HaBYaHHS:

—BmiTM  BMKOPWUCTOBYBATM CUCTEMM aABTOMATM30BAHOrO
MoAeNtoBaHHA npouecis y 6ioTexHoorii.

—Bmitn 3actocosyBatu SolidWorks Static Simulation pns npoBeseHHA KOHCTPYKLiMHUX
poO3paxyHKiB 6ioTeXHOIOMYHOro 061a4HAHHS.

— BMiT BMKOHYBaTW TennoBi po3paxyHKkM 3a gonomoroto SolidWorks Thermal Simulation gna
aHanisy TennoBMx NpoueciB y bioTexHonorivHoMmy ob1agHaHHi.

— BmiTn 3actocosyBaTtu SolidWorks Motion Simulation gna moaentoBaHHA AWHAMIKM PyXOMMX
BY3/1iB 06/1aAHaHHSA, ONTUMI3YOUM IXHIO GYHKLIOHANbHICTb.

— Bmitn BuKopucrosyeatn SolidWorks Flow Simulation ana mopgentoBaHHA rigpoanHaMidHUX
npouecis y piguMHax i rasax, ouiHlOBaTM NapamMeTpuM MOTOKY B OiopeaKTopax Ta iHwomy
obnagHaHHi.

—BmiTn pospobnatn 3D mogeni 6ioTexHonoriyHoro obnagHaHHA 3 PO3POOKOK TEXHiYHOT
[OKYMeHTau,i.

npoeKkTyBaHHA SolidWorks ans

AK MOXKHa
KopuctyBaTuca
HabyTumu
3HaHHAMM i

HaBWYKM | KOMNETEHTHOCTI CTBOPEHHA, BAOCKOHA/IEHHSA Ta 3aCTOCYBaHHA MaTeMaTUYHUX, HaYKOBUX
M TeXHIYHMX METOZiB Ta KOMN'IOTEPHUX NMPOrpamHMX 3acobiB, BMiHHA 3aCTOCOBYBATM CUCTEMHUIM
niaxig anAa poss’A3aHHA TexHiYHMX 3a4ad; 34aTHICTb 34iACHIOBATU MOLWYK ONTMMAJIbHUX pillleHb
Nnpu BUPILLEHHI 33434 HAayKOBWX AOC/iAXKEeHb, NPOEKTyBaHHA, 06C/NyroByBaHHS Ta MoAepHisau;i
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YMiHHAMU

061agHaHHA 3 BUMKOPUCTAHHAM KOMM'OTEPHUX TexHonoriit, CAD-cucTem Ta iHWMX NPUKAALHUX
nporpam.
KOMNeTeHTHOCTI, fKi MOXHa OTPMMATK, BUBYMBLUM AaHY ANCLUNAIHY:
—3[aTHICTb NPOEKTYBaHHA, MOAENOBAHHA Ta BAOCKOHANEHHA 06/1aiHaHHA 3 BMKOPUCTAHHAM
cyyacHux CAD-cucTem, a came CMCTEMM aBTOMATM30BaHOMO NPOeKTyBaHHA SolidWorks.
— 3[aTHICTb NPOEKTYBaTK Ta ONTMMI3yBaTU CXEMWN TEXHOOTYHUX NiHIM BignoBigHO A0 cneundiku
BMPOOHMLITBA Ta BUMOT NPOAYKTY.
—30aTHICTb MPOEKTYBATM KOHCTPYKLIiI 3 ypaxyBaHHAM TFiApOAVHAMIYHUX i TepMOMexaHi4YHUX
ocobnmBocTei.
—34aTHICTb NPOrHO3yBaTH NOBEAIHKY 06NafiHAaHHA B Pi3HUX peXMmax poboTu Ta onTUMI3yBaTH
Moro GyHKLiOHYBaHHS.
—3paTHicTb cTBOptOBaTM edEeKTUBHI pilleHHA A/1A aBTOMaTM3alii BMPOOHMYMX NpoLeciB Ha
OCHOBi pe3ynbTaTiB MOAEN0BAHHA

IHpopmauiiiHe

Cunabyc ancumniiiM, HaB4YasbHi NOCIOHMKM, KOHCMEKT NeKuiit Towo. MNnatdopma AucTaHuiiHOro

3abe3neyeHHsA HaB4aHHA «CikopcbKuiy, E-Kamnyc
AucumunaiHm

Bup cemectpoBoro | 3anik

KOHTPOAIO

PO3PAXYHOK I IPOEKTYBAHHSI ®EPMEHTAIIIMHOI'O OBJIATHAHHS

Kadeapa, aka bioTexHiku Ta iHxeHepii PBT
3abesneuye

BUKNA[AHHA

PiBeHb BULWOT Mepunii (6akanaBpcbKuit)
OCBiTU

Moxnusi Hemae

obmerKeHHA

Kypc, cemectp 3 (6 cem.)

O6¢car gucumnniim
Ta po3noain roguH
ayAUTOpHOI Ta
camocTiliHol
po6oTtun

4 kpeantn EKTC, 3 AKMX

JEeHHe HaBYaHHA:

ayauTopHa poboTta — 72 roamH (nekuji - 36 rogmH, NpakTUYHI 3aHATTA — 36 roguHU)
camocTiliHa poboTa - 48 roguH

3304He HaBYaHHSA:

ayauTopHa pobota — 18 roguH (nekuii - 10 roguH, NPakTUYHi 3aHATTA — 8 roAnHU)
camocTiHa poboTa - 102 roauH

Mosa BuKnagaHHA

YKpaiHCbKa

Bumoru go I'PYHTYETbCA Ha 3HAHHAX, OJEPXaHUX CTYAEHTaMMU MpU BUBYEHHI aucumnaid: «®ismka», «Buwa

noyYyaTKy BUBYEHHA | maTemaTuKa», «lHeHepHa i Komn'toTepHa rpacdika», «[Mpouecn Ta anapatym HIOTEXHOMOTIYHUX

AUCLUNNIHU BUMPOBHULTBY»

o 6yge CyyacHi METOAMKM iHKMHIPUHTY NPOMMUCNOBUX BUPOBHUUMX NiHINA, Ae Ha AinAHKax NPOMWC/IOBOrO

BMBYaATUCA KY/IbTUBYBAHHA BUKOPUCTOBYIOTbCA TUMOBI EMHOCTI Ta ¢epmeHTepu. Knacudikauii, npuHUMnK
poboTM | MEeTOAMKM pPO3PaxyHKYy OCHOBHUX pobOUYMX BY3NiB depmMeHTepiB, KOHTPOJIbHO-
BUMipOBanbHUX Npunagis (KBM), BHYTPiWHIX Ta 30BHilHiIX MPUCTPOiB, cCUCTEM NiABEeAEHHS Ta
BiABEeAEHHA MaTepiaNbHMX MOTOKIB, BK/OYAOUYM [AOMOMIKHE O00O/MafHaHHA, € BaX/AMBUM ANA
dopMyBaHHSA KOMMNETEHTHOCTEN BMCOKOKBaidiKoBaHMX ¢axiBLiB 3i cneuiasbHOCTi bioTexHooril Ta
6ioiHXKeHepis.

Yomy ue OucumnniHa cnpsamoBaHa Ha norAMbneHy niarotoBrky cTyaeHTiB-6ioTexHonoris y  cdepi

uikaso/Tpeba KOHCTPYIOBAHHA Ta onTMMiI3aLjii obnagHaHHA ana depmeHTaUiMHUX NPoUEeciB, Taknx AK BiocuHTes,

BMBYATHU KY/IbTUBYBAHHSA KNITUH, BUPOOHMUTBO depmeHTiB, biomacu Ta HionpoaykTie. AMcUMNAiIH OXOMNHOE

TEOpeTMYHi OCHOBM MNPOEKTYBaHHA, PO3PaXYHKM Ha MILHICTb i CTiMKiCTb, @ TaKOX TEXHOMOriYHi
acnektTn GyHKLUioHyBaHHA depMeHTaLiMHUX anapaTiB, @ TAaKOX METOAMKU iHKEHEPHUX PO3PaxyHKiB
ONA NPOEKTYBAHHA €/1eMeHTIB KOHCTPYKLi TMnosoro ¢epmeHTauiitHoro obnagHaHHA. Ocobamsa
yBara npuainaeTbca BUMOram 6iOTEXHONOTYHUX BUPOBHULTB, TaKUM AK CTEPW/bHICTb, aepauis,
nepemilyBaHHA, NiATPUMKA ONTUMANbHUX YMOB A1A POCTY MiKPOOPraHi3MiB Ta KAIiTUH.

Yomy morkHa
HaBYUTUCA

—  Bmitn

Pe3ynbTaTu HaBYaHHA:
BMKOHYBATM pPO3PaxyHKM AO1A BWU3HAYEHHA O06’emy, TensnoBMX, MACOOOMIHHUX i
rigpoANHAMIYHUX XapaKTEPUCTUK obnagHaHHA 3 ypaxyBaHHAM cneumdiknm bioTexHonoriyHoro

npouecy.

— BmiTn 3abe3nevyyBaTM BMMOrM 6e3MeKM NpU MNPOEKTYBaHHI depmeHTauiiHoro obnaaHaHHA,
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MiHiMi3yBaTK pU3nNKK 3abpyaHEHHA cepeaoBuLLa Ta 3abe3neyyBaTy CTePUIbHICTb NPOLECIB.

— BmiTn BnpoBagKyBaTM HOBI KOHCTPYKTWMBHI pilleHHA, WO BigNOBiAAOTb CY4YaCHUM BMK/IMKaAM

bioTexHonorii, Hanpuknag, MoAay/ibHi EMHOCTI abo ¢epmeHTaTopM 3 BUCOKMM CTyrneHem
aBTOMaTU3aLii.
AK MOXKHa BMiHHA | KOMNETEHTHOCTI PO3PaxyHKYy, MPOEKTYBaHHA Ta BAOCKOHA/NIEHHA  KOHCTPYKLIM
KopucTyBaTuca 6ioTexHoOrYHOrO  depmeHTauiiHoro obnafHaHHA. HaBMUKM  3aCTOCYBaHHA MATEMATUYHUX,
HabyTumu HayKOBUX W TEXHIYHMX METOZiB, KOMN'IOTEPHUX MPOrpamHUX 3acobiB Ta cucTeMHOro nigxoay Ans
3HAHHAMM i pO3B’sSi3aHHA TEXHIYHMX 3a4ay pi3HOI CKAALHOCTI. 34aTHICTb 34JIACHIOBATU MOWYK ONTUMabHUX
YMiHHAMM pilleHb nNpW BUpiWeEHHI 33aZay HAyKoBWUX A[OCAIAKEHb, NPOEKTYBaHHA, 06CNYroByBaHHA Ta

MoAepHizauii pepmeHTauiiHoro 6iotexHonoriYHOro obnagHaHHA 3 BUKOpPUCTAHHAM CAD-cuctem Ta
iHWKWX NPUKAALHUX Nporpam.

KomneTeHTHOCTI, AIKi MOXHa OTPMMATH, BUBUMBLUW AAHY AUCLUMNAIHY:

- 3paTHIicTb NpaLoBaTH 3 PiISHUMK TUNaMKU GepMEHTaLLIMHOro 06 1aaHaHHS.

- 3paTtHicTb aHanisyBaTM | BAOCKOHaNOBaTM KOHCTPYKLUii depmeHTauiiHoro obnagHaHHA Ans

nigBuWweHHA  epeKTMBHOCTI  pobOTM,  3MEHLIEHHA  EHEProCrMoXKMBAHHA,  CNPOLLEHHSA
obcnyrosyBaHHA i 3abe3neyeHHs eKOHOMIYHOCTI.
- 3paTHiCTb  NpOeKTyBaTM  depmeHTauiliHe o0bnagHaHHA 3 ypaxyBaHHAM  cneumndiku

6ioTexHOI0rYHOrO NpoLecy.

IHdpopmauiiiHe

Cunabyc avcumniiHM, HaB4vasibHi MOCIOHMKM, KOHCMEKT feKuit Towo. Mnatdopma AUCTaHUIAHOrO

3abe3neyeHHsA HaByYaHHA «Cikopcbkuii», E-Kamnyc
Ancuunaiim
Bup cemectpoBoro | 3anik
KOHTpOAO
OBJAJHAHHSA ®APMALEBTUYHUX BUPOBHUIITB
Kadeapa, aka bioTexHiku Ta iHXeHepii PBT
3abesneuye
BUKNAAAHHA
PiBeHb BULWWOI Mepwwnit (6akanaBpcbKuiA)
ocBiTH
Moxnusi Hemae
obmexkeHHa
Kypc, cemectp 3 (6 cem.)

O6¢car gucumnniim
Ta po3noain roauH
ayAMUTOPHOI Ta
camocTiliHoT
po6oTtun

4 kpeantn EKTC, 3 AKMX

[EeHHe HaBYaHHA:

ayauTopHa poboTta — 72 roguH (nekuii - 36 roauH, NpakTUYHi 3aHATTA — 36 roAMHM)
CcamocTilHa poboTa - 48 rognH

33a04He HaBYaHHA:

ayauTopHa poboTta — 18 roauH (nekuii - 10 rogmH, NpakTUYHI 3aHATTA — 8 roAMHM)
camocTiliHa poboTa - 102 roauH

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru po
NMOYaTKy BUBYEHHA
AUCUUNANIHN

I'DYHTYETbCA Ha 3HAHHAX, OJEPXaHWUX CTyAEHTaMM NPWU BMBYEHHI AMCUMNAiH: “Ximia”, “®izuka’”,
«3aranbHa b6ioTexHonoria», «IHXeHepHa i Komn'toTepHa rpadika», «lpouecn, anapatv Ta
YCTaTKyBaHHA BiOTEXHONOTNYHUX BUPOOHULITB»

Lo 6yae
BMUBYaTUCA

KOHCTpYKTUBHI 0c061MBOCTI Ta NPUHLMNM POHOTM PpapMaLLEBTUYHOTO 0bNaAHAHHA.

Cneundika TEXHONOTIYHMX NPOLLECIB Y BUPOOHULTBI papmaLLeBTUYHOT NPOoAYKLil.

OujiHKka poboTn o6nagHaHHA, aHani3 Moro eGeKTUBHOCTI Ta BiANOBIAHOCTI TEXHONOTNYHUM BUMOraM.
BuKopucTaHHA 061aAHAHHA B yMOBaxX peasibHOro BUPOHGHULTBA.

MnaHyBaHHA Ta BUKOHAHHA NPOodiNakTUYHOro ornaay, PEMOHTY Ta MOAepPHi3aLii o6naaHaHHSA.
BuBYEHHA HOBITHIX PO3pP0b6OK y cdepi bapmaueBTUYHOIO 061a4HAHHSA.

BUKOPUCTaHHA aBTOMaTU30BaHUX CUCTEM KOHTPOAK MpoueciB AnA 3abe3nevyeHHA BUCOKOI TOYHOCTI
Ta AKOCTI NPOAYKLT.

LUa auvcumnnida cnpsamoBaHa Ha NigroToBKy KBanidikoBaHWX cneuianicTis, 34aTHMX 3abe3neyysBaTtu
edpeKkTMBHE QYHKLiIOHYBAHHA GapMaLLEBTUYHUX MiZANPUEMCTB Y Cy4aCHUX YMOBaX BUCOKMX CTAHAAPTIB
BMPOOHMLITBA Ta }KOPCTKUX PErYNATOPHUX BUMOT.

3HAHHA KOHCTPYKTUBHUX 0COBAMBOCTEM Ta NPUHLMNIB pob0oTK dapmaL.eBTUHHOro 0b61agHaHHS.
Po3ymiHHA cneymdikn TeXHONOTYHUX NPOLECiB Y BUPOOHMUTBI dapmaLeBTUYHOI NPOAYKLii.
OujiHloBaHHA poboTM 06MagHaHHA, aHani3 horo epeKTMBHOCTI Ta BiAMOBIAHOCTI TEXHONOTYHUM
BMMOTam.

IHHOBaUjiHe 0BNafHaHHA A1A OTPUMAHHA TBEPAMX, M'AKMX, PIAKMX Ta razonofibHMX NiKapCbKux
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dopm. CyyacHe odapmaueBTUUHe 0ONaAHAHHA, AKe BUKOPUCTOBYETbCA A/1A KOHTPOIO AKOCTI
BUXiAHOI CUPOBMHM, MPOMIXKHUX MATepianis Ta roTOBOro NpoaykTy. MoaentoBaHHA TEXHONOTYHOIO
HaBaHTaXXeHHA 061aHaHHA Ha 1aboPATOPHUX CTeHAaX.

Yomy ue
uikaso/Tpeba
BMBYATH

P03BUTOK TeXHONOTIi, 32 OCTAHHI POKK, 3pO0OMB CTPIMKMIN PUBOK Y PpapmMaLeBTUUHIN NPOMMC/IOBOCTI.
Ui nocArHeHHA pa3om i3 WTYYHUM iHTeNeKToM 3abe3neyytoTb HOBE iHHOBaLLiiHE BavyeHHA MalbyTHixX
TEXHO/IOFN, HanpPWKAaA, NPOMMUCAOBI Ta NaboPaTOPHI MaLWNHKU Ans BUPOBOHMLTBA GapmaLLeBTUYHUX
npenapatiB, 6€3KOHTaKTHi MOHOB/I04YHI MALIMHWN ANA BUCOKOWBUAKICHUX aBTOMATUYHUX onepaLii,
obnagHaHHA ANA acenTUYHMX onepauii. LUTy4HMI iHTENEeKT 3aNpoBaAKYE BUKOPWUCTaHHA poboTis
ANA 36MpaHHA Ta COPTYBaHHA dapMaLeBTUYHOT NPOAYKLi: HANOBHEHHA Ta 3aKYNOPHOBAHHA TBEPAUX
NPoOAYKTiB, 6/10KN ANA BUYYEHHA LWNPULIB 3 FHi34a Ta NOBEPHEHHSA MicaA iHcneKuil. MawwuHwu i Ainii
Ana dapmaLeBTUYHOI NPOMUCIOBOCTI 3 iHHOBALiMHMMUK GYHKUiAMKM 3abe3neyytoTb CTabinbHICTb,
6e3neyHe BUPOOHUUTBO Ta BigcTeXeHHA NpoayKuii. MakeTn nporpamHoro 3abesneyeHHs HagawoTb
HOBI TEXHOJIOTIT, YHIKaNbHI 4158 GapMaLLeBTUHHOIO PUHKY.

Yomy moXKHa
HaBYMTUCA

AvcumnniHa HagacTb MOXKAMBICTb:

Peanisauii 3axoaiB wono onTumisauii pobotn obnagHaHHA ans GapmMaueBTUYHOTO BUPOBHMLTBA

ANA NiABULLEHHA eEKTUBHOCTI BUPOOHULTBA.

BUKOPUCTaHHA KOMN'IOTEPHUX TEXHONOTIM AR MOHITOPUHTY, 360py AaHMX | KOHTPOO MapameTpis

po6oTn 0b61afHaHHA ANna GapMaLEeEBTUYHOIO BUPOOHULTBA.

BMiHHA BUABAATM HEAO0NIKMN Y GYHKLiOHYBAHHI 06/1a4HaHHA Ta MPOMOHYBATU LWAAXM iX YCYHEHHSA.

HaBWuyKM aHanisy cyyacHoro ¢papmaueBTMYHOro ob6iagHaHHA Ta afdanTauii HOBITHIX TexHonorik 4o

iCHYLOUMX BUPOBHUUYMX YMOB.

YMiHHA BNpoOBag)KyBaTM iHHOBALiNHI pilleHHA Ana NigBuWEeHHA edeKTUBHOCTI BUPOBHUUMX

dapmMaLeBTUYHUX NPOLLECiB.

Pe3ynbTaT HaB4aHHA:

—  BMiTK aHanisyBaTM KOHCTPYKLji Ta NPUHLMNM pobOTM 061aAHaHHA, 3aCTOCOBYBaTM 3HAHHA MPo
6ynoBy, NpuHUMNM Aii Ta Knacudikauito OCHOBHOIO Ta AOMOMIXKHOIMO 06/saf4HaHHA, WO
BMKOPUCTOBYETHLCA Y papMaLLeBTUYHOMY BUPOOHMLTBI.

— Bmitn 0bupatu i BMKOpMCTOBYyBaTM BignoBiaHe obnagHaHHA, IHCTPYMEHTM Ta mMeToau AONs
BMPILLEHHA CKNAgHMX 33434 y raaysi ¢papmaueBTUUYHUX BUPOOHULTB, KOHTPOIO Ta KepyBaHHA
TEXHOJIOFIYHMX MpPOLLeCiB, BPAxXOBYBATM OCHOBHI BNACTUBOCTI KOHCTPYKUiMHUX MaTepianis,
NPMHLMNKN Ta 0OBMeXKEHHA X 3aCTOCOBYBAHHA.

— Bmitm obupatn BignosigHe o65agHAHHA AN KOHKPETHWUX TEXHOJOMYHMX Mpouecis 3
ypaxyBaHHAM BuMmor GMP, npoayKTMBHOCTI Ta 6e3neku.

—  BMiTK NpoBOAMTU OLHKY TEXHOJIOTIYHMX NMapameTpiB Ta aHa/i3yBaTM M KOHTPO/IOBAaTU OCHOBHi
napameTpu poboTn obnagHaHHSA, TaKi AK TeMnepaTypa, TUCK, LWBKUAKICTb NepeMillyBaHHA TOLO.

—  BmiT 3abe3neytoBaTH AKICTb Ta BiAMNOBIAHICTb CTaHAAPTaM Ta MaTUMe YSABJIEHHA NPO CTaHA4APTU
dapmaueBTMYHOro BUpobHMuTBa (GMP, ISO) Ta MeToAM KOHTPOO AKOCTI BMPOBGHMYOro
npouecy.

—  BmitTi npoBoauTM 06CNyroByBaHHA Ta ONTMMI3aL,ito NPOLLECiB Ta 3acCTOCOBYBaTW 6a30Bi 3HAHHSA
o0 eKcnayaTalii, TexHiYHoro o6cyroByBaHHA Ta MoAepHi3aLii 0bnagHaHHA ANA NiABULLEHHA
edeKTMBHOCTI BUPOBHULITBA.

AK MOXKHa
KopuctyBaTuca
HabyTumu
3HaHHAMM i
YMiHHAMU

CamocCTiltHO BAOCKOHa/t0BaTU KOHCTPYKLIT papmaL,eBTUYHOro 061afHaHHA, YyCTaTKyBaHHSA, NpUnagis
Ta AiarHOCTMKKU Yy dapmaLeBTUYHIN NMPOMMUCAOBOCTI AN BMPOOHMLITBA, KOHTPO/IO Ta MaKyBaHHA
NiKapcbKMX 3acobis, A8 NigBULLEHHS NpaLe3faTHOCTI, MPOAYKTUBHOCTI, TOYHOCTI Ta HaZiMHOCTI, gns
3ab6e3neyeHHs KOHKYPEHTO34aTHOCTi Ha CBITOBOMY PMHKY, 6epyyn 40 yBarn cy4acHi TEXHOOTrIT, Lo
BMKOPUCTOBYIOTbCA A5 GapMaLLeBTUYHOrO BUPOBHNLTBA

KomMneTeHTHOCTI, AKi MOXHa OTPUMATH, BUBYMBLUM AaHY AUCLUNAIHY:

— 3paTHiCTb aHani3yBaTW TEXHOMOFYHI cxemn dapmaueBTUYHOro BMPOBHMLTBA, PO3pobaaTM Ta
onTUMi3yBaTh BUbip 061agHaHHA ANA KOHKPETHUX NpoLecis.

— 3paTHicTb BMKOpMCTOBYBaTU CTaHAapt™M GMP, ISO Ta iHWIi perynAaTopHi BMMOrn npu Bubopi,
eKcnayaTauii Ta Banigauii o6nagHaHHSA.

— 3paTHICTb  NPOBEeAEHHA  iHXEHEePHUX pPO3PaxyHKiB  4NA  BU3HAYEeHHA MNPOAYKTMBHOCTI,
HaBaHTaXXeHb Ta ePpeKTUBHOCTI pob6oTM 0bNadHaAHHA.

— 3paTHICTb NpautoBaTM 3 TEXHIYHOK [AOKYMEHTALUIE: 4YMTATM, aHani3yBaTWM Ta CKAagatm
KPEeC/IeHHs, TEXHO/IOTYHi CXeMM Ta iHCTPYKLIT 3 eKcnayaTaLii obnagHaHHA.

— 3[aTHiCTb pO3B’A3aHHA TEXHIYHUX 3aBAAHb — PO3BUTOK MPAKTUYMHWUX HABUMYOK [iarHOCTUKM,
YCYHEHHA HecnpaBHOCTEM Ta MPUUAHATTA pilleHb WOA0 TexHiYHoro obcnyrosyBaHHA
obnagHaHHS.

IHpopmauiiiHe
3abe3neyeHHn

Cunabyc AucuMnaiHK, HaBYasbHi NOCIOHMKKM, KOHCNEKT feKuin Towo. Mnatdopma AucTaHLiNHOro
HaBYaHHA «CikopcbKuii», E-Kamnyc
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AucumunaiHm

Bupg cemectposoro
KOHTPO/I10

3anik

ITPUKJIATHA MIKOJIOI'TA

Kadeapa, aka
3abe3neuye
BUKNAAAHHA

Mpomucnosoi 6iotexHonorii Ta 6iodbapmauii PET

PiBeHb BULLOT
oCBiTH

MepLunii (6akanaBpcbKuit)

Moxnusi
obmexeHHs,
CneuianbHocrTi,
BNA AKUX
apanToBaHa
aucumnnina

HEeMa€E

Kypc, cemectp

3 (6 cem.)

O6¢car gucumnniim
Ta po3noain roauH
ayAUTOpHOI Ta
camocTiiiHol
po6oTtun

4 kpeguTn EKTC (120 roamH), 3 AKKUX

AEHHE HaBYaHHA:

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

3a04YHe HaBYaHHA:

ayauTopHa pobota — 18 rog,. (neku,ii - 10 roa., nabopaTopHi 3aHATTA — 8 roa,.)
camocTiltHa poboTa - 102 roga,.

Mosa BuKnagaHHA

YKpaiHCbKa

Bumoru po
Nnoy4yaTKy BUBYEHHA
Ancuunaiim

I'PYHTYETbCA Ha 3HAHHAX, OAEPXaHUX CTYAEHTaMM MPY BUBYEHHI AncuMniH: $isvKa, Ximia, 3aranbHa
MiKpobionoria Ta Bipycosioris, 3arasibHa 6ioTexHonoria, 6ionoria KAiTMHK, Bioximia, ocHOBWU mikonoril

Lo 6yae
BUBYaATUCA

Bnaue rpnbiB Ha pi3Hi acCNeKTU XUTTA NIOAUHWN, 3HAYEHHA TPUBIB AK BaXK/JIMBOITO KOMMOHEHTA YCiX
E€KOCUCTEM, MOXK/IMBOCTI Ta NEPCMNEKTMUBM iX BUKOPUCTAHHA Y NPAKTUYHIN AiANbHOCTI; @ TaKOX posb
rpnbis y po3BUTKY 3aXBOPIOBAHb POC/IMH, TBAPUH i IIOAMHU, YABNEHHS NPO eTHOMIKo/orito. OCHOBHI
NPUHUMNN BUKOPUCTAHHA rpmnbis y BioTexHoorii npu BUPOOHMUTBI NPOAYKTIB XapyyBaHHA Ta BAP,
0cobAnBOCTI rPUbIB AK MOAENbHUX 06’EKTIB A1A eKCnepuMeHTaNbHUX AOCNIAKEHD.

Yomy ue
uikaso/Tpeba
BMBYATU

fpnbn € oaHMM 3 OpraHi3miB, SKi NOAUMHA BUKOPUCTOBYBAsa Yy CBOEMY KMUTi 3 Pi3HOK METOH
npoTtArom 6araTbox ctopidy. MiKpo- Ta MaKpOMILETU € AKepenom pi3HMX Bi0NOFIYHO aKTUBHMX
CMOJIYK Ta 3HAaXOAATb 3aCTOCYBaHHA B AKOCTI 06’eKTiB BioTexHoNOriT y BaraTbox ranysax rocnogapyoi
AiANbHOCTI. 3 rpubamm Ta NPOAYKTaMK, OTPUMAHMMM 3 BUKOPUCTAHHAM rpubis, BM 3ycTpivyaeTecs
JyXe 4acto, HaBiTb He 340ragylouuce nNpo ue. Tomy BapTO 3HATW, AKI PEYOBUHU MOXKYTb
npoayKyeatu rpubu i ge ix BUKopucToBYOTb. pubu B 6ioTexHonorii: NikM (aHTMBIOTUKY,
aacopbeHTH), nectmumam, bepmeHTH, BiTamMiHW, OpraHidHi KUCAOTU, aMiHOKMCAOTHM, BINOK, XapyoBi
OOMILWIKKW, anKkoronbHi Ta 6opowHAHI BUpobu. LiikaBum acnektom € rpubiBHUMLTBO (LWITYyYHe
BMPOLLYBaHHA rpubis).

Yomy morKHa

Pe3ynbTaTh HaBYaHHA:

HaBuMTUCA e BMIiTK po3ni3HaBaTK PiSHOMAHITHI NPOABK AiAnbHOCTI rpMbiB y NpUpoAi Ta rocnoAapcTsi;
e BMiTM po3nizHaBaTM pi3Hi TUNM MIKO3iB NOAMHKM, CBINCbKMX TBapWH Ta POCAMH, Ta
XapaKTepusyBaTu bionoriyHi ocobamnBocTi ix 36yaHUKIB;
e BMIiTK po3ni3HaABaTX TUMNKU OTPYEHb NIOAMHU MAaKPOCKOMIYHUMM rpubamu Ta BU3HAYATU NPUYUNHY
OTPYEHHSA;
e BmiTM 3acTocoBYyBaTM METOAMKU BUABMEHHA MIKOTOKCUMIEHHUX rpubiB Ta MIKOTOKCUHIB B
NPoAyKTax Xap4yBaHHS;
e BMIiTU BMABNATU OCcepeKn PO3BUTKY rpmbiB-6ioaecTpyKTOpiB Ha PiSHOMaHITHUX MaTepianax;
e BmiT nigbupatM Ta 3acTOCOBYBATM afeKBaTHi MEeTOAM AOCANIAMKEHHA PIi3HUX aCMekTiB
AKUTTERIANBHOCTI 06paHOro 6GiosorivHOro 06’€KTY 3 METOK YAOCKOHANEHHA ICHYUMX Ta
pPO3pPO6KKN HOBITHIX BioTexHonori BUpoOHMUTBA BAP pisHOro npusHayeHHA Ha OCHOBI rpmbis-
NPOAYLEHTIB.
AIK MOXKHa KomneTeHTHOCTI, AKi MOYKHA OTPUMATH, BUBYMBLLU AAHY ANCUMNAIHY:
Kopucryeatuca e 3paTHicTb A0 igeHTUdiKyBaHHA 36yAHMKIB Hebe3aneyHuMx XxBOpoO TBApWUH | /OAUHW,
HabytTumu HaMMNOLWMPEHIWNX XBOPOD CiNIbCbKOroCNOAaPCbKUX KYNbTYp, ANICOTBIPHUX | AEKOPATUBHUX
3HAHHAMM i POCAWH, BUKAMKAHUX Tpubamu Ta rpubonosibHMMK MiKpoopraHismaMu, a TaKOXK HagaHHSA
YMiHHAMU Npono3uuiii Wwoao npodinakTUKM Ta 3aXMUCTY Big, MiKO3iB;
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e 34aTHiCTb MigbwupaTM Ta 3acTOCOBYBAaTU afeKBaTHIi MeTOAM AOCAIAMEHHS Pi3HUX acMeKTiB
KUTTERIANBHOCTI 06paHOro 06’eKTy 3 METOI YAOCKOHANEHHA iCHYHOUYMX Ta PO3POBKM HOBITHIX
6ioTexHosorili BUpobHULTBA BAP pisHOro npMsHavyeHHA Ha OCHOBI rPUBIB-NPOAYLIEHTIB;

®  37aTHICTb BUABNEHHA, AOC/IAKEHHA Ta Nigbopy MeToAiB 3aXMCTy MaTepianis Ta CUPOBMHU Bij,
rpmbis-6ioaeKTpyKTOPIB;

—  3[aTHIiCTb BUKOPUCTAHHA rpnbiB B AKOCTIi MoaenbHMX 06’ eKTiB 6i0NOMYHMX JOCNIAXKEHD.

IHpopmauiiiHe

Cunabyc AMCUMNIHK, KOHCMEKT JfeKUii, HaB4YanbHi MOCIOBHWMKKM, MeTogMuHi pekomeHpaauii Ao

3abesneyeHHn BMKOHaHHA nabopatopHux pobit, E-Kamnyc, NMnatdopma ancTaHUiiHOrO HaBYaHHA « CIKOPCbKMIA»
AucumunaiHm

Bup cemectpoBoro | 3anik

KOHTPOJIIO

TEOPIA I IPAKTUKA BIOTEXHOJIOTTYHOI'O EKCIIEPUMEHTY

Kadeapa, aka
3abesneuye
BUKNAAAHHA

Mpomuncnosoi 6ioTexHonorii Ta biopapmauii PET

PiBeHb BMLLOT
ocBiTH

Mepwwnit (6akanaBpCcbKMiA)

Moxnusi
obmexeHHs,
CneuianbHocrTi,
ONA AKUX
aganToBaHa
aucuunnila

HEMaE

Kypc, cemectp

3 (6 cem.)

O6car gucumnnium
Ta po3noain roauH
ayAMUTOpHOI Ta
CaMoOCTiliHOI
po6oTtun

4 kpeantn EKTC (120 rogmH), 3 AKKX

OEeHHe HaBYaHHA:

ayauTopHa poboTa — 72 roa. (nekuii - 36 roa., nabopaTopHi 3aHATTA — 18 rof., NPAaKTUYHI 3aHATTA —
18 roa.)

camocTiltHa poboTa - 48 rog.

3304He HaBYaHHA:

ayauTopHa poboTa — 18 roa. (nekuii - 10 roa., nabopaTopHi 3aHATTA — 4 rofl., NPaKTUYHI 3aHATTA — 4
roa.)

camocTiltHa poboTa - 102 roga,

Mosa BuKnagaHHA

YKpaiHCbKa

Bumoru po
NMOYaTKy BUBYEHHA
AUCUUNANIHN

I'DYHTYETbCA Ha 3HAHHAX, OAEPNKAHMX CTYAEHTaMWM NPU BUBYEHHI AMCUMNANIH: «lcTOpia HayKu i
TexHiku», «lHdbopmauiiiHi TexHonorii», «MeToam aHanisy B bioTexHonorii», «biocTaTuCTMKa Ta
b6iomeTpisa», «3arasnbHa bioTexHonoria», «Mpouecu i anapaTv 6iOTEXHOOTIYHMX BUPOOHMLITBY

o 6yge 3acaam Ta MeToAMm NaaHyBaHHA HIOTEXHONOMYHMX eKCNepuMeHTiB, cnocobu Ta meToan 06pobKu i

BMBYaATUCA nodaHHA pesynbTaTiB NpoBeAeHol AocnigHO-NoLwWyKoBoi poboTn B nabopatopii Ta Ha BUPOBHMUTBI,
CTPYKTYpa HayKOBOTO AOCNiAXEHHA

Yomy ue 3paTHiCTE NNaHyBaTM Ta 3[iMCHIOBATU EKCMepMMEHTaNbHI  AOCAiAXEHHA 3 BAOCKOHANEHHA

uikaso/Tpeba 6ioforiyHMX areHTiB Ta OIOTEXHO/IOMNYHMX MNPOLECIB, BMKOPWUCTAHHA anrOPUTMIB MOLWYKY i

BMBYATHU BMKOPUCTaHHA Axkepen iHbopmauii Ta obopMNeHHA eKcnepuMeHTaNbHOI i MaTeHTHO-NiLeH3IAHOT

iHpopmau,ji, HabyTTa Ta 06pob6seHHA HayKOBO-iHXeHepHOoi iHdopMaLii LWoa0 TeopeTUyHoro
dyHAaMeHTY Ta BUOOpPY HaleeKTUBHILLMX MeToAiB 6i0TEXHONOTYHOro eKCNepUMEHTY.

Yomy morKHa
HaBYUTUCA

Pe3ynbTaTh HaBYaHHA:

— BMIHHA CaMOCTIMHO NPOBOAMTM MOLWYK, aHaNi3 Ta BMKOPUCTOBYBATM HOPMATUBHO-TEXHIYHY i
[O0BIAKOBY NiTEpaTypy, @ TAKOX HOPMATUBHO-TEXHIYHI LOKYMEHTH;

— BMIHHA BMKOPUCTOBYBATM TEOPETUYHI Ta MPAKTUYHI 3HAHHA MPW NAAHYBaHHI, onNTMMI3auii Ta
3[iICHEHHI KOHTPOIO 32 NPOBEAEHHAM BIOTEXHONOMYHMX EKCNEePUMEHTIB;

— BMiHHA QopMyOBaTU BNACHi BMCHOBKKM, MPOMO3MLii Ta pekoMeHZauii Ha OCHOBI aHanisy
NiTepaTypHUX  AxKepen, MNATEHTHUX  AOCAIAXKeHb, MOBHOMO  UWMKAY  TEOPETUYHUX i
eKCnepMMeHTabHUX AOCAIAXKEHD, NPOBEAEHUX 33 CYYaCHUMWU METOAMKaMU;

— BMIHHA BMKOHYBATM KOMM'lOTEPHi OOYMCNEHHSA, WO MaloTb BigHOWEHHA A0 GiOTeXHO/MOrIYHUX
npobaem, BUKOPUCTOBYIOUM HaslexkHe NporpamHe 3abesnevyeHHA Ta 3HaHHA AK aHani3yBaTW Ta
Bigobparkati pesynbtaTv 6iIOTEXHONOTIYHOFO EKCNEPUMEHTY;

— BMiHHA NOEAHYBATM HAaBUYKM CaMOCTIMHOI Ta KOMaHAHOI pobOTW ANA OTPUMAHHA pPe3ynbTaTy 3
aKLEeHTOM Ha p[obpoyecHictb, NpodeciMHy CYMAiIHHICTb Ta BiAMOBIAANbHICTb 33 NPUNAHATTA
pilweHb
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AK MOXKHa
KopuctyBaTuca
HabyTumu
3HaHHAMM i
YMiHHAMU

KomMneTeHTHOCTI, AKi MOXHa OTPUMATH, BUBYMBLUN AaHY AUCLUNANIHY:

—  3[aTHicTb BUKOPMCTOBYBATM 6a30Bi 3HAHHSA 3 Teopii i METOAMKM AOCNiAKEHb WOA0 OpraHisauii i
npoBeAeHHA 6ioTEXHONONYHMX eKCMEePMMEHTIB MiJ, Yac BUKOHaHHA npodecimHMX 3aBaaHb;

— 34aTHiCTb 06MpaTK i BUKOpPWUCTOBYBaTW BianoBiAHe 06nafHaHHSA, iIHCTPYMEHTM Ta MeToau Ans
peanizauii 6i0TEXHONOMNYHOIO eKCNepPUMEHTY;

— 34aTHICTb 34ilCcHIOBaTK 36ip, peecTpau,ito i aHani3 gaHWxX 3a AONOMOrOH0 BiAMNOBIAHUX METOAIB i
TEXHONoriYHMX 3acobiB

IHpopmauiiiHe
3abesneyeHHA
AUCUUNNIHN

Cunabyc AMCUMNIHK, KOHCMEKT JfeKuii, HaB4YanbHi MNOCIOBHWMKKW, MeTogMuHi pekomeHpaauii Ao
BMKOHaHHA NPaKTUYHUX pobiT, E-Kamnyc, Mnatdopma gucTaHuiinHOro HaB4aHHA « CikOpCbKUn»

Bup, cemectpoBoro
KOHTPONIO

3anik

HNPUKJTAAHA ENIAEMIOJIOI'TA TA BAKIHIMHOJIOI'TA

Kadeapa, aka
3abesneuye
BUKNAAAHHA

Mpomucnosoi 6ioTexHonorii Ta biopapmauii PET

PiBeHb BMLLOT
ocCBiTH

Mepwwnit (6akanaBpcbKuiA)

Moxnusi
obmexKeHHs,
CneuianbHocrTi,
ONA AKNX
afanToBaHa
aucuunnila

HEMaE

Kypc, cemectp

3 (6 cem.)

O6car gucumnnium
Ta po3noain roguH
ayAMUTOPHOI Ta
CaMoOCTiliHOI
po6oTtun

4 kpeantn EKTC (120 rogmH), 3 AKKX

JEeHHe HaBYaHHA:

ayauTopHa poboTta — 72 rog,. (nekuii - 36 roA., NpakTUYHI 3aHATTA — 36 roa,.)
camocTiltHa poboTa - 48 rog,.

3304He HAaBYaAHHS:

ayauTopHa poboTta — 18 roa. (nekKuii - 10 ro4., NpakTMYHi 3aHATTA — 8 roa,.)
camocTiliHa poborTa - 102 roga,

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru po
NoYaTKy BUBYEHHSA
AUCUUNNIHN

I'PYHTYETbCA Ha 3HaHHAX, OJEpNKaHWX CTYAeHTamu MpU  BUBYEHHI AWMCUMNANIH:  «3aranbHa

Mikpobionoria Ta Bipycosiorisi», «3aranbHa bioTexHooria», «Buwa maTtemaTuKa.

Lo 6yne MpuYmMHKM, YMOBU Ta MeXaHi3mMM PO3BUTKY enifemiyHOoro npouecy 3axBOPHOBaHb, BUK/IMKAHUX AK

BMBYaTUCA NPUPOAHUMM, TaK i WTYYHUMM BionoriyHMMK areHTamu. CyyacHi yABNEHHA Npo npupoay enigemi
Ta MeToAM MNPOrHO3YBAaHHA MOWMWPEHHA iHOEeKLUiMHUX 3axBOPHOBaHb cepef, HaceseHHs.
Ximionpodinaktnka iHdeKuinHMxX 3axBoptoBaHb. OCHOBWM CyyacHOi BakuuHoAorii. Tunn BaKuuH Ta
OLiHKA X edEeKTMBHOCTI 3 OrnaAy Ha enigemMiyHuii NpoLLec 3aXBOPIOBAHHSA.

Yomy ue OucumnniHa Hafae cyyacHe yAB/AEHHA NPO PO3BMTOK iHOEKLINHOro 3axBOPHBAHHA Ta MOro

uikaso/Tpeba NOLNPEHHA cepes HaceNneHHs 3 ornaay Ha 6ionoriyHi BracTMBOCTI iHGeKLUiMHOoro areHTa. Lie € BKpaw

BMBYATHU HeobXxiaHMM NpKU CTBOPEHHI HOBMX XimionpenaparTiB Ta BaKLMH, BNPOBaAKeHHi eheKTUBHOI Ximio- Ta

BaKLMHONPOOiNAaKTUKM iHDEKLIHMX 3aXBOPIOBAHb.

Yomy morKHa

Pe3ynbTaTh HaBYaHHA:

HaBUYMTUCA - BMITM BM3HAYaTU AKepeno, iHGeKLiMHNI areHT Ta MmexaHi3m nepegadi iHpeKuinHoro
3aXBOPIOBAHHSA;
- BMIiTM po3p0obaaTn npuKknagHi mogeni enigemidyHoro npouecy iHGeKLUiMHUX 3aXBOPOBaAHb;
- BMITM po3p0o6ATM NPUHLMNOBI CXEMU BUPOOHULITBA BaKLUH;
- BMITM BUKOPUCTOBYBATU NPUHLUNM KOHCTPYIOBAHHA Pi3HMX TUNIB BaKLUMH, B TOMY YnUCAi
po3pobKK aa’toBaHTIB;
- BMITM BUKOPUCTOBYBATU METOAN MOAENIOBAHHA eNifeMioNIorivyHOI Ta CoLiaIbHO-eKOHOMIYHOI
epeKTUBHOCTI BAaKUMHOMNPOOINAKTUKM HAaceIeHHS.
AK MmoXKHa KomneTeHTHOCTI, AKi MOXKHa OTPUMATH, BUBYMBLLUN AaHY ANCLUMNIIHY:
KopucTtyBaTuca — 34aTHiCcTb Po3pobAATU aHaNITUYHI Mogeni edeKTUBHOCTI BaKUMHONPOINAKTUKMN HACeeHHSA, WO
HabyTumu IPYHTYIOTbCA Ha enigemiyHOMy NpoLLeci;
3HAHHAMM i — 3[4aTHICTb BUKOPUCTOBYBATM Cy4aCHi HayKOBI MigXxoAn Ta NPUHLMNM KOHCTPYIOBAHHA BaKLUMH;
YMiHHAMYU — 34aTHiCcTb PO3p06ATU NPUHLMMNOBI CXEMU BUPOOHULTBA BaKLMH
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IHpopmauiiiHe

Cunabyc AuMCUMNNiHW, KOHCMEKT JeKLid, HaB4asibHi MOCIOHMKKW, METOAMYHI peKkomeHaauii Ao

3abe3neyeHHA BMKOHAHHA NPaKTUYHUX pobiT, E-Kamnyc, Mnatdopma gmctaHuiinHoro HaB4aHHA « CiIKOPCbKUN»
aucumnniim
Bua cemectposoro | 3anik
KOHTpOIO
OCHOBU I'EHETHUYHOI TA KJIITUHHOI IH’)KEHEPII
Kadepgpa, aka MNMpomucnosoi 6ioTexHonorii Ta biopapmauii PET
3abe3neuye
BUKNAAAHHA
PiBeHb BULWWOI Mepwwnit (6akanaBpCcbKMiA)
oCBiTH
Moxnusi HemMae
obmexKeHHs,
CneuianbHocrTi, gna
AIKNX aAanToBaHa
aucumnnina
Kypc, cemectp 3 (6 cem.)

O6¢car gucumunniim
Ta po3noain roguH
ayAUTOpHOI Ta
camocTiiiHol
po6oTtun

4 kpeguTn EKTC (120 roamH), 3 AKKUX

AEeHHE HaBYaHHA:

ayauTopHa poboTta — 72 roa. (nekuii - 36 roa., nabopatopHi 3aHATTA — 36 roa.)
camocTiltHa poborTa - 48 roa.

3a04YHe HaBYaHHA:

ayauTopHa pobota — 18 rog,. (neku,ii - 10 roa., nabopaTopHi 3aHATTA — 8 roa,.)
camocTiltHa poboTa - 102 roga,.

Mosa BuKnagaHHA

YKpaiHCbKa

Bumoru go I'PYHTYETLCA Ha 3HAHHAX, OAEPKaHUX CTYAEHTaMM NPU BUBYEHHI AMCLMMIH:

noyaTKy BUBYEHHA | FeHeTuKa, bionoria KnituHK, Bioximia, disionoria noguHM Ta TBapuHM, 3aranbHa MiKpobionoria i

Ancuunaiim Bipyconoris, 3aranbHa 6ioTexHosoris, Mpouecu Ta anapatv 6ioTexHONOrYHNX BUPOBHMUTB, MeToam
aHanisy 6ioTexHONorYHUX BUPOBHULTB

o 6yge TpaguuinHi meToaM OTPMMAHHA MNPOMUCAOBMX LITAMIB MIKPOOPraHi3miB, OCHOBHi NPUHUMUNK,

BMBYaTUCA 06’€KTM Ta METO[O/ONIYHI NiaXoamn, MeToZLiB TeHeTUYHO! iHXeHepii ANnA CTBOPEHHA HOBUX
NPOMUCNOBO Ba*KJMBMX LUTAMIB MiKPOOPTraHi3miB, COPTIB POC/INH Ta NOPiA, TBApUH

Yomy ue OTpuMmaETe 3HaHHA:

uikaso/Tpeba —  TPaguUiiHUX MEeTOAiB OTPMMAHHA MPOMMUCIOBUX LWUITAMiB MiKPOOPraHi3mis;

BMBYATU —  OCHOBHMX NPUHLMMIB, 06’EKTIB Ta METOAO/ONYHUX NiAX0AIB KNITUHHOI iHXKeHepil;

—  MOM/IMBOCTEN BMKOPWUCTAHHA AOCATHEHb KAITUHHOI 6ionorii Ana cTBOpeHHA TexHosorin ans
BUPIiLLEHHA NPAKTUYHUX 3aBAaHb;

—  OCHOBHMX METOA0N0rIYHMX NiAX0AiB reHEeTUYHOI iHXKeHepil;

—  MOMX/IMBOCTEM BUKOPUCTAHHA METOAIB TEeHEeTUYHOI iHXKeHepii AnA CTBOPEHHA
NPOMMCNOBO BAaXKAMBUX LUTAMiB MiKPOOPraHi3miB, COPTiB POC/INH Ta NOPig, TBApUH.

HOBUX

Yomy moxKHa

Pe3ynbTaTh HaBYaHHA

HaBuUTUCA —  BMITM OTPMMYBaTM HOBI LITaMM MIKPOOPraHiamiB 3a AOMNOMOrol0 TPAAMLINHUX Ta FEeHHO-
iHXXEeHEepPHUX MeToAiB;
—  BMITM nigbupath Ta 3acTOCYyBaTU HA POCAMHHMX Ta TBAPMHHUX KAITUHAX METOAWN KAITUHHO-
iH}XeHepHOoi TexHoJorii BiANOBIiAHO A0 MocTaBieHol KiHUeBoi meTu (OTpMMaHHA HeobXxiaHoro
NPOAYLEHTY Y1 NPOAYKTY);
—  BMIiTM OTPUMYBATU KAITUHHI KyNbTypu POCAMH Ta TBAPWH | KyAbTUBYBATU iX Pi3HUMMU
cnocobamu;
—  BMITM aHani3yBaTV pe3y/abTaTu eKCNepuMeHTalIbHUX AOCAIAKEHb Ta NAaHyBaTW AOCNIOKEHHA
B ra/ly3i reHeTUYHOI Ta KNITUHHOI iHXeHepil.
AIK MOXKHa KomneTeHTHOCTI, AKi MOXKHA OTPUMATH, BUBYMBLLUN AaHY ANCLUNAIHY:
KopucTyBaTUcA - 30aTHICTb A0 MNPAKTUYHOI peanisauii ¢yHAAMEHTANbHUX TEHETUYHUX 3aKOHIB i MOJIEKYAAPHUX
HabyTumu MexaHi3amiB  6ionoriyHMx ABUW, AN CTBOPEHHA HOBMX MNPOMMC/IOBO BaX/IMBUX LUTAMIB
3HaHHAMM i MIKpPOOpraHi3ami, COpPTiIB POC/AMH, MOpPi4 TBAPUH 3 BUKOPUCTAHHAM METOLIB FEHETUYHOro
YMiHHAMU KOHCTPYHOBAHHA in Vivo;

- 3[aTHICTb A0 NPaKTUYHOI peanisauii GyHAAMEHTaNbHUX FEHETUYHUX 3aKOHIB | MONEKYNAPHUX
MexXaHi3amiB  6iONOriYHMX ABULW, A1 CTBOPEHHS HOBWUX MNPOMWC/IOBO BaX/IMBUX  LUTaMiB
MiKPOOpPraHiamiB, COPTiIB POCAWH, MNOPiA4 TBAapMH 3 BUKOPUCTAHHAM METOAIB rEeHEeTUYHOro
KOHCTPYIOBAHHSA in vitro;
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- 34aTHICTb 40 NPaAKTUYHOI peanisauii PyHAaMeEHTaNbHUX FEHETUYHUX 3aKOHIB i MONEKYNAPHUX
MexaHi3MiB 6i0N10riYHMX ABML, AN1A CTBOPEHHA KNITUH POCAWH, 3 334aHNUMM BIACTUBOCTAMMU;

- 34aTHiCTb npautoBaTM 3 6iONOrYHMMKM areHTamu, BUKOPUCTOBYBAHMMM Yy BIiOTEXHONOTYHMX
npouecax (MikpoopraHiamu, rpubu, POCAMHU, TBAPUHU; BipyCU; OKPEMI iXHi KOMNOHEHTK);

- 34aTHICTb 3A4iMCHIOBATU EKCMEPUMEHTaNbHI AOCNIAKEHHA 3 BAOCKOHANEHHS BiONOMYHNUX areHTis, y
TOMY YMC/Ni BUKAMKATM 3MIHW Yy CTPYKTypi CnagKoBoro anapaty Ta ¢yHKUiOHanbHi aKTUBHOCTI
6ionoriyHMX areHTis.

IHpopmauiiiHe

Cunabyc, Niapy4YHMKM Ta HaBYa/IbHi NOCIBHMKM (APYKOBaHi Ta eIeKTPOHHI BUAAHHA).

3abesneyeHHA Mnatdopma AncTaHuUiliHOro HaB4aHHA «CikopcbKuin», E-Kamnyc
AUCUUNNIHN
Bua cemectposoro | 3anik
KOHTpOIO
CTPYKTYPHA I IOPIBHSAJIBHA TEHOMIKA
Kadepgpa, aka Kadepnpa bioeHepreTukun, bioiHpopmaTHKm Ta ekobioTexHonorii BT
3abe3neuye
BUKNAAaHHA
PiBeHb BULWWOI Mepwwnit (6akanaBpcbKuiA)
oCBiTH
Moxnusi Hemae
obmeKeHHn

Kypc, cemectp

3 (6 cemecTp)

O6car

4 kpeantn EKTC, 3 AKMX

LEeHHe HaBYaHHA:

ayauTopHa poboTta — 72 roguH (nekuii — 36 roguH, NpakTUYHi 3aHATTA — 36 roAnH)
CamocTilHa poboTa - 48 rognH

33a04YHe HaBYaHHA:

ayauTopHa poboTta — 18 roauH (nekuji — 10 rogmH, NpakTUYHi 3aHATTA — 8 roauH)
camocTiliHa poboTa - 102 roauH

Mosa BUKnagaHHA

YKpaiHCbKa

Bumoru go
NMOYaTKy BUBYEHHA
AUCUUNANIHN

I'DYHTYETbCA Ha 3HAHHAX, OAEPNKAHMX CTYAEHTaMWM NPM BUBYEHHI AWCUMNAIH: IHPOpPMALLiliHI
TexHonorii, Bioximia, Mikpobionoria i Bipyconoria, leHeTuka, OcHoBM BioiHPOpPMaTUMKK, a TaKOX
HeobXigHW piBeHb BONOAIHHA aHMNINCbKOK MOBOI He HUuxK4e A2.

Lo 6yne OCHOBHi MOHATTA, METOAM Ta aNrTOPUTMU CeKBEHyBaHHA Ta 0B6pObKM puAiB, iIHCTPYMEHTM nopTany
BMBYaTUCA Center for Genomic Epidemiology, metoau Biopython ana po6oTu 3 reHoMom Ta MPOTEOMOM

Yomy ue lFeHomika — ue A0CUTb MOJIOANIA PO3AiIN MONEKYNAPHOI reHOMIKW. BiH cnpAMOBaHMIA HAa BUBYEHHA
uikaso/Tpeba reHomy Bcix 6iosioriuHMx 06’€KTiB, Ha AOCNiAKEHHA eBOAIOLIT reHiB, IX NPOCTOPoBMX CTPYKTYp. Mig,
BUBYATH Yyac BMBYEHHA AUCLMNAIHU CTYAEHT OTPUMAE 3HAHHA NPO HOBITHI TUNW CEKBEHYBAHHA, NPOrpamHi

3acobu aHanisy reHeTnuHoi iHGopmaUii, 4OoCNiAKeHHA eBoAtoLji BiNKiB Ta AOCNIAMKEHHA CTPYKTYpU
reHis Ta biski..

Yomy morKHa

Pe3ynbtatn HaB4YaHHA:

HaBYMTUCA 1. BmiTM po3bupaTncAa B MeTofax CEeKBeHyBaHHA Ta obwupaTM meTon BignoBiAHO A0 MOCTaBaAEHOI
3agaui
2. BmiTn 36mpaTtu pigm nicna cekBeHyBaHHA
3. BMiTK aHanisyBaTH oTpMMaHi piam iHctpymeHTamum noptany Center for Genomic Epidemiology
4. BmiTM BMKOpMUCTOBYBaTM MmeToau Biopython pana nobynosBu reHomHWMX Ta NPOTEOMHMX
BUPIBHIOBAHb
AIK MOXKHa KomMneTeHTHOCTI, iIKi MOYKHA OTPUMATH, BUBYMBLUN AAHY ANCUUNAIHY:
KopucTyBaTuca - 34aTHICTb PO6OTU 3 AAHUMM CEKBEHYBAHHA Ta FEHOTUMNYBAHHSA;
HabyTumu - 30aTHICTb BUKOpUcTOBYBaTM NGS TEXHONOTIN CeKBEHYBaHHSA;
3HAHHAMM i - 30aTHICTb NPOBEAEHHA TEHOMHUX Ta MPOTEOMHUX AOCNiIAXKEeHb meTogamu Biopython.
YMiHHAMU
IHpopmauiiiHe Cunabyc AuMcuMnAiHM, HaBYafbHiI MOCIOHWKKM, KOHCNEKT nekui Towo. E-Kamnyc, Mnatdpopma
3abe3sneyeHHA AMCTaHUiMHOro HaB4YaHHA «CiIKOPCbKUIA»
Bup cemectpoBoro | 3anik
KOHTPOIO
INEPEPOBKA BIOMACHU TA OTPUMAHHS BIOIIJIACTUKY
| Kadeppa, aka | Kadepnpa bioeHepreTukun, bioiHpopmaTrKm Ta ekobioTexHonorii BT
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3abesneuye

BUKNAAAHHA
PiBeHb BULOT Mepunii (6akanaBpcbKuin)
ocBiTH

Moxnusi Hemae

obmexkeHHA

Kypc, cemectp

3 (6 cemecTp)

O6car

4 kpeantn EKTC, 3 AKMX

OEeHHe HaBYaHHA:

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

CcamocTilHa poboTa - 48 rognH

3304He HaBYaHHA:

ayauTopHa pobota — 18 roauH (nekuii — 8 roamH, NPaKkTUYHi  3aHATTA — 4 roguHu, nabopaTopHi
po60TK — 6 roauH)

camocTilHa poboTa - 102 roauH

Mosa BuKnagaHHA

YKpaiHCbKa

Bumoru po
Noy4aTKy BUBYEHHA
AUCUUNNIHN

I'PYHTYETbCA Ha 3HAHHAX, OJepPXKaHNX CTYAEeHTaMM NPU BUBYEHHI AUCUMNAIH: pi3nYHa Ta KONOigHa,
aHaniTM4YHa, opraHivyHa ximii, mikpobionoris, 6ioximia, 6iodizmMka, meToam aHanisy B bioTexHonorii

Lo 6yne
BUBYATUCA

CyuacHi 6ionoriyHi Ta disnKo-ximiyHi meToam nepepobkn Giomacu pPi3HOrO MOXOAXKEHHA 3 METOH
OfepKaHHA eHepProHoCiiB Ta iHWWX KOPUCHUX NPOAYKTIB (NiKiB, 6ionoriyHo akTUBHUX A06aBOK (BAL),
NPUPOAHUX HU3bKOMOJIEKYNIAPHUX OPraHiYHUX Ta MOJIIHEHACUYEHWUX KUCNOT, iHCEKTULMAIB TOLLO),
TexHosorii ogep:kaHHA bionosimepi, B TOMy 4YUCAi A1 BUKOPUCTAHHA AK cupoBuHUM ana 3D
NPUHTEPIB. AKi B NOAANbLIOMY MOXYTb KOHKYPYBaTW 3 PEYOBMHAMM, OAEPKAHUMM 33 LOMOMOrow
OpraHiYHOro CUHTE3Y.

Yomy ue
uikaso/Tpeba
BUBYATHU

1) TeHAeHUji po3p06KM HOBITHIX TEXHO/IOTIN ANA 3aMiHM PEYOBUH, OAEepP*KaHUX 33 AONOMOroHo
OpPraHiYHOro CUHTE3Y Ta 3a BUKOPUCTAHHA HadTW Ta rasy 3i 36eperkeHHAM iX BNaCTUBOCTEMN;

2) OfeprKaHHA HOBMX NiKapCbKMX 3acobis Ta BAL, 6e3 BUKOPUCTaHHA XIMIYHOFO CUHTE3Y;

3) Po3pobka Ta ofeprkaHHA eHeproHociiB 2 Ta 3 NOKONiIHb 32 BUKOPUCTAHHA Bi4HOB/OBAbHOT
CUPOBUHM (BiAHOBNIOBaNbHI Axepena eHeprii);

4) Po3pobKka HOBMX HanpsMKiB OTpMMaHHA biononimepiB ANA 3aMiHM iCHylOUMX Mosiimepis
334015 36epekeHHA 0TOUYYOro cepesoBuLLa.

Yomy morKHa

- AHanisyBaTM MOXKAMBOCTI BUKOPUCTAHHA BIiOTEXHONOTMYHMUX, XIMIYHUX Ta i3UKO-XiMiYHMX

HaBuYMTUCA MeToAiB Ta IX KOMbiHauil ana po3pobku TexHonorin nepepobku Giomacu 3 MeTol oAeprKaHHSA
€HEeproHociiB Ta XiMiYHMX PEYOBUH.
- AHani3yBaTh CTaH CUPOBMHW 415 3aCTOCYBaHHSA Ti B BUSHAYEHIM TEXHOAOTI.
- MponoHyBaTM TEXHOJOTYHI pilleHHA nepepobKkM 6iomacu pPi3HOrO MNOXOAMKEHHA ANs
OofepKaHHA KOPUCHUX PEYOBUH XiMiYHOro Ta 6ioNoriYHOro cnpAMyBaHHA.
- 3acTOCOBYBAaTM METOAMKU OTPMMAHHA nonimepis, WO 6i0po3KNagalTbcA, Ha OCHOBI
NPUPOAHOT CUPOBUHK Ta oAepKaHOI B 6ioTeXHONOriYHOMY NPOLLEC.
Pe3ynbTaT HaB4aHHA:
- BMiTu 34i/iCHIOBATU AKICHWUI Ta KiNbKiCHUI aHani3 6iomacu.
- BMmiTM BMKOpWCTOBYBATM TEOPETMYHI Ta MPAKTMYHI MiAXO04M A0 CTBOPEHHS Ta 3aCTOCYyBaHHA
acoujialih MIKpOOpraHiamiB Ta LWITamiB AAA BUKOPUCTAHHA iX B npouecax nepepobkun biomacn ana
OTPUMaHHSA eHEeProHoCiiB, y NPUPOA00XOPOHHUX TEXHOJIOFIAX Ta A4 BUPOBHULTBA BionaacTuKy.
- BmiTu 3acTocyBaTh 3HaHHA OCHOBHUX Bi3UKO-XiMiYHMX Ta BioTexHoNoriuHMX cnocobis nepepobku
6iomacu ana ogepraHHA KOPUCHUX NPOAYKTIB.
AK MOXHa CtyaeHT 6yae maTu 34aTHICTb A0:
KopuctyBaTuca - 33CTOCOBYBaHHA Cy4acHWx 6ioTexHoNOrih ANA oAepXaHHA pPiAKUX Ta rasonofibHux nanve 3
HabyTumu BiAHOB/IOBA/IbHOI CUPOBUHMU;
3HaHHAMM i - BUKOPUCTaHHSA $i3NKO-XIMIYHUX METOAIB 418 OTPMMAHHS TBepAoro bionanuea;
YMiHHAMU - 0BOJIOAIHHA Di3UKO-XIMIYHUMM Ta BioNOTIYHUMKM MeToZaMn NepepobKN POCIMHHOT CUPOBUHU ANA

ofepKaHHsA 6a30BMX OpraHiYHUX PEYOBUH Ta iX NOAANbLIOT NepepobKn ana oaepyKaHHA LiNboBOro

NPOAYKTY;.
- BUKOPUCTaHHA METOAIB 0AepKaHHA NikapcbKuUx npenapartis Ta BAL 3 6iocMpoBUHM.

KomneTeHTHOCTI, iKi MOXKHa OTPUMATH, BUBYMBLUW AAHY ANCUUNAIHY:
e 3paTHicTb aHanisyBaTu 6ionoridHi 06’eKTU pi3HUX Popm opraHisalii Ta OKpemi iXHi YacTuHM,
BMKOPUCTOBYIOYM biosioriuHi, XimiyHi, ¢i3M4Hi Ta MaTemaTuyHi meToan, Ta npauloBaTU 3
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e  3aaTHICTb

6ioNoriyHMMM areHTamu, AKi BUKOPMCTOBYHOTbCA Yy nepepobui Ta yTtunisauii biomacu, B
BGioTEXHONOrYHMX NpoLecax oAepaHHA bionnacTuky.
NpoBOAUTM aHanisa biomacu, AK CUPOBUHM
6iOTEXHONONYHOro NOXOAKEHHS, B TOMY YMCAi 6ionaacTuky.

ONA  OTPUMAHHA  MPOAYKTIB

IHpopmauiiiHe

Cunabyc avcumniidM, HaB4yasibHi MOCIOHMKKM, KOHCMEKT NeKui Towo. MNaatdpopma AUCTaHUiNHOIO

3abe3neyeHHsA HaBYaHHA «CIKOPCbKUIA»
Bua cemectposoro | 3anik
KOHTpOAIO
BIOIH’KEHEPISI
Kadepgpa, aka Kadepnpa bioeHepreTukun, bioiHpopmaTHKm Ta ekobioTexHonorii BT
3abesneuye
BUKNAAAHHA
PiBeHb BULW,OI Mepwwnit (6akanaBpCbKMiA)
0oCBiTH
Moxnusi Hemae
obmerKeHHA

Kypc, cemectp

3 (6 cemecTp)

O6car

4 kpeantn EKTC

ayauTopHa poboTta — 72 roguH (nekuii - 36 roaAnH, NPaKkTUYHI 3aHATTA — 18 roauHK, NabopaTopPHUX
3aHATb — 18 roauH)

camocTiliHa poborTa - 48 roguH

3304YHe HaBYaHHA:

ayauTopHa poboTta — 18 roaunH (nekujii — 8 roauH, NPakTUYHI
poboTn — 6 roguH)

camocTiHa poboTa - 102 roauH

3aHATTA — 4 roanHKu, nabopaTopHi

Mosa BuKnagaHHA

YKpaiHCbKa

Bumoru po I'DYHTYETbCA Ha 3HAHHAX, OAEP)KAHMX CTyAEHTaMW MpW BUBYEHHI AucumnaiH: Gioximii, Gionorii

No4yaTKy BUBYEHHA | KNITWUHW, reHeTuKM, biodisnku, 3aranbHoi mikpobionorii Ta Bipyconorii.

Ancuunaiim

Lo 6yge BuByeHHA bioiHKeHepii nepenbayae O3HAMOMAEHHA 3 MPUHUMNAMW (HXKEHEPHMX MNPAKTUK Ta

BMBYATUCA TeXHOJIorin y meauumHi, 6ionorii, cinbCbKOMY rocnogapcTsi 0cob6/MBO NPU BUPILLEHHI €KONOTIYHUX,
NPOMMUCNOBUX, EKOHOMIYHWUX NpobaemM Ta OXOPOHi 340poB’A. byae poO3rnAHYTO NPOEKTYBaHHA Ta
CcTBOpeHHA biomatepianis, ¢dapmaueBTMUHMX npenapaTiB. OnaHyBaHHA  BioiHXeHepHUMMU
MeToAMKaMMK (TaKMMM AK TeHeTMYHa pekombiHauif) Mpoknaje WAsX A0 CTBOPEHHSA TFeHEeTUYHO
3MiHEeHWX, TPAHCTEHHWX KUBUX OpraHiamis (BipyciB, MiKpOOpraHiamis, POC/IVH i TBapUH).

Yomy ue LinecnpamoBaHe BHECEHHS 3MiH Y MBI OpraHiamu MikpobiB, pOCANH, TBAPWUH, NOANHM TaK Camo, AK

uikaso/Tpeba i KepyBaHHA X GYHKLiAMM 3 AaBHIX AaBeH NpMBabAOBaao CycniNbCTBO, WO CTAN0 HA WAAX PO3BUTKY.

BUBYATH 3 Yyacom BAOCKOHANEHHA TEXHIYHMX 3HAPAAb i 3ac0biB CTUMYNIOE CTBOPEHHA Binbll epeKTUBHUX

maTepianis, iHCTPYMEHTIB, MeTOAiB ANA MaHINyAAUiA 3 KUBMMM KAITUHAMKM | LinicHUMMK
opraHiamamu. [lo Toro X, AK 6a4yMmo, i 3aXMCT HABKONMULLIHbOTO CepesoBMLLA CTAE Bce binbL
aKTyanbHUM. TOWMpPEHHA HOBWX BIPYNEHTHUX LWTAaMiB, XBOPOO, 3MiHa KAiMaTy CNPUYMHIOTL
OKY/IbTYPEHHS BUAiB 3 ANKOT NPMPOAN, BUBEAEHHS Cy4acHUX COPTiB, Nopia, ribpuais 3 noninweHnmm
rocnoAapCbKMMM XapaKTepucTnKamu, BinbLoto AKICTIO, CTIMKICTIO Ta NPOAYKTUBHICTIO. [epepaxoBaHi
acneKkTH, Wo 6yayTb po3rfAHYTI B AaHOMY Kypci — Ue /uwe BepxiBKa aicbepra ana monogux,
LOMUTINBUX Ta HANONETNUBUX AOCNIAHMKIB.

Yomy morKHa
HaBYUTUCA

Linnii Komnnekc cy4acHUX 3HaHb i MOYaTKOBMW AocBig, HabyTi malbyTHimM npodecioHanamu,
3HaA061aTbCA ANA OUiHIOBAHHA AOLINbHOCTI NPOBEeAEHHA FEHHOIHXEHEePHUX MaHinynauin. byaytb
cdopmoBaHi HaBMYKM nigbopy NoYyaTKOBOro MaTepiany Ana BAOCKOHANEHHA XMBWX OpraHiamis,
3aK/M1aZeHi NPaKTUYHI HaBMYKM POBOTM 3 METOL4AMM KNITUHHOI Ta FreHHOT iHXeHepii. PO3ymiHHA ocHOB
niabopy KUBWABHUX CepefoBULL ANA KyNbTUBYBAHHA KAITUH | TKaHWH in vitro, yKknagaHHA
CENEeKUiMHO-TeHETUYHUX MPOrpaMm 3 BUKOPUCTAHHAM KAACMYHMX Ta iHHOBAUiAHMX MeTofiB
6ioiHXKeHepii [03BONATL NependayaTM NepcrneKkTUBHI WASXM BNPOBAAKEHHA HAYKOBUX BiAKPUTIB Y
BMPOOHMUTBO. 3a/1ly4eHHA A04ATKOBMX 3HaHb 3 iIHO3EMHOI fliTepaTypu, 3acobis macosoi iHpo pmauii,
3aKOHO4aBYO-HOPMATUBHOI 6a3n NiAWTOBXHYTb A0 PO3YMiHHA Cy4acHOro CTaHy i Micua reHeTU4Ho
MoandiKoBaHUX OPraHi3amiB y HALLOMY XKUTTI.

Pe3ynbTaT HaB4yaHHA:
MornnbneHHi HOPMATUBHI BMiHHA:
- BMiTM aHani3yBaTn BioTEXHONOTIYHI NPOL,ECH HA MONIEKYIAPHOMY Ta K/ITUHHOMY PiBHAX
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BMiHHA, OTPMMaHIi NPy BUBYEHHI AaHOi AUCUMMAIHK:
- BMiTW 3aCTOCOBYBATN TEOPETMYHI NiAX0AMN Ta MPAKTUYHI HAaBUUYKMN POBOTU 3 METOAMKAMMU KNITUHHOT
Ta reHHOI iHXeHepii.

AK MOXHa
KopuctyBaTuca
HabytTumu
3HaHHAMM i
YMiHHAMU

CTYAEHT 3MOXKe:
— posibpatvcas Yy BesMYesHil KiNbKOCTi Cy4yaCHMX HAyKOBWUX [AOCAIAXEHb, BMU3HAYUTU
NPiOPUTETHI HANPAMKKN PO3BUTKY AAHOI rany3i 3HaHb;
—  BWKOPWUCTOBYBATM MPUHUMNU KOHCTPYIOBAHHA KMBUX OpraHiamis, nigibpatn BuxigHui
maTepianu, 3anponoHyBaTh cxemu BioiHKeHepHUX pobiT;
—  KBaNipikoBaHO MNPOBOAUTM EKCNepMMEHTasbHIi Ta HayKOBi AOCNIAMKEHHA B ranysi
6ioiHXKeHepii, KPUTUYHO aHaNi3yBaTU OTPUMAHI pe3ynbTaTu;
34iACHIOBATM HaBYaHHA NepcoHany Ta Nignernnx cniBpobiTHUKIB npuitomam i metogam poboTtu B
ranysi KNiTMHHOI Ta reHeTUYHOI iHXKeHepii.

KoMneTeHTHOCTI, AKi MOYKHa OTPUMATH, BUBYMUBLLWN AAHY ANCLUMAIHY:

[aHuiA OCBiTHIA KOMNOHEHT A03BONUTL NOFNUMBUTU HACTYNHI HOPMATUBHI KOMNETEHTHOCTI:
34aTHICTb KOMMJIEKCHO aHanidyBaTn 6ionoriYHi Ta 6iIOTEXHONOFYHI NPOLECHM HA MONEKYNAPHOMY Ta
KNITUHHOMY PiBHAX

[aHuniA OCBITHIA KOMNOHEHT HA4Aa€ HAaCTYNHi KOMMETEHTHOCT:

34aTHICTb 3aCTOCOBYBATM TEOPETMYHI MiAXOA4M Ta NPAKTUYHI HaBMYKM PobOTM 3 MeToaMKamu
KNITUHHOT Ta FeHHOI iHXeHepil.

34aTHICTb 34iMCHIOBAaTU eKCNepPUMEHTasbHI AOCNIAMKEHHA 3 BAOCKOHA/NEHHA 6i0/oriYHMX areHTis,
LWAAXOM 3MiHW Y CTPYKTYpPi CNafiKoBOro anapaTy Ta QYHKLiOHaNbHI akTUBHOCTI 6ioNorivYHMX areHTiB

IHdpopmauiiiHe

Cunabyc AuMcuMnAiHM, HaBYafbHI NOCIOHWKKM, KOHCNEKT nekui Towo. E-Kamnyc, Mnatdopma

3abe3neyeHHsA AMCTaHUiMHOro HaBYyaHHSA « CIKOPCbKMIA»
Bua cemectposoro | 3anik
KOHTPO/IIO
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AHomauii subipkosux oucyunnin 0n1: eus4yeHHA HA 4 Kypci (7 cem.)

KPIOT'EHHE OBJAJHAHHS TA TEXHOJOI'TT Y BIOTEXHOJIOT'TYHUX

BUPOBHHUIITBAX

Kadeapa, aka
3abesneuye
BUKNAAaHHA

BioTexHiku Ta iHxeHepii PBT

PiBeHb BULLOi OCBITH

Mepwwnit (6akanaBpcbKuiA)

Moxnusi
obmerKeHHA

HEeMa€E

Kypc, cemectp

4 (7 cemectp)

O6car gucumunniim
Ta po3nogin roguH
ayAUTOpPHOI Ta
camocTiliHOi po6oTu

4 kpeantn EKTC

LEeHHe HaBYaHHA:

aygutopHa pobota — 72 roauH (nekuii - 36 roauH, NpaKTWYHi 3aHATTA — 18
NabopaTopHMX 3aHATb — 18 roauH)

camocTiliHa poborTa - 48 roguH

3304He HaBYaHHSA:

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

camocTiHa poboTa - 102 roauH

roauvHu,

Mosa BuKnagaHHA

YKpaiHCbKa

Bumoru go noyatky
BUBYEHHA
AncuunaiHm

I'DYHTYETbCA Ha 3HAHHAX, OAEPXaHNX CTYAEHTaMM MpU BUBYEHHI aucumnnid: Gionoria, disnka,
ximia, npouecu i anapaTh 6ioTEXHONOTIYHUX BUPOOHULLTB.

LLlo 6yae BuBYaTmUCA

CyyacHi HanpAMM KPIiOHIKW - Kpioxipypria, KpioTepania, rinoTepmia. OCHOBU TEXHIKM HU3bKUX
TEMNEpPaTyp, CXEMHi pPillEHHA XONOAMNAbHUX Ta KPIOreHHWUX YCTAaHOBOK Ans 3abe3nevyeHHn
npoueciB OXONOAMEHHA PI3HOTO0 TeMMepaTypHOro pPiBHA, a TaKOX MNPWUKAAAW BUKOHaAHHA
3a3HayeHoro o61agHaHHA Yy MeAnYHi npakTuui. KpioreHHe 061agHaHHA, WO BUKOPUCTOBYETHCA
ana 36epexeHHA 6ionoriyHMX MmaTepianiB, NikapHAHUX 3acobiB, AOHOPCHLKOI Kposi Ta i
KOMMOHEHTIB, MeToAM KNITKOBOI Tepamnii Ha OCHOBI KpioreHHOro 36epiraHHA KAiTKOBOro Ta
TKaHeBOro martepianis,

Cnocobam OoTpUMMaHHA xonoay. 36epiraHHIO Ta TPAHCMOPTYBAHHIO TEPMOIABINbHUX NiKAPCbKUX
3acobis i biomaTepianis. Po3ymiHHIO NPO KpioKoHcepBaLjito 6ionoriyHoro matepiany. BnactmsocTi
6iosoriyHMX 06’EKTIB NPU KPiOreHHUX TemnepaTypax.

Yomy ue
uikaso/Tpeba
BUBYATHU

HusbKoTemnepaTtypHi TexHosorii, Nnpunaan Ta obnagHaHHA WMPOKO 3aCTOCOBYHOTLCA Y Pi3HUX
obnacTax Kpiobiosorii Ta KpiomeanunHU. Pe3ynbTaT KpiobionoriyHMx JocnigKeHb 3HAX04ATb
CBOE 3acTocyBaHHA B 36epiraHHi POCAWH, KAITUHHUX KynbTyp, embpioHiB nig u4ac
eKcTpaKkopnopanbHoro 3annigHeHHA (EK3) Ta ikpu pigkicHux pub. Xonoad 3acTocoBYOTb fK
NiKyBanbHMI 3acib B baraTbox ranysax MeauunHU: AepMaToorii, KocMeToorii, opTanbmonorii,
oHKonorii, yponorii Ta Hedponorii, Helpoxipyprii, riHekonorii, remaTtonorii, oToAapUHronorii,
xipyprii  (Kpioxipypria), TpaBmaTtonorii, TpaHcnaaHTonorii. MpuM UbOMY BUKOPUCTOBYIOTb
KpioreHHy anapaTtypy Ta KpioreHHi 3oHAM. HU3bKi TemnepaTypu Ta xonon 34aTHi pyirHyBaTh
TKAaHWUHU, NPU3BOAUTM [0 HEKPO3y TKAHWH, a B MoAanbliOMy BifgbyBaeTbca 6e3KpoBHe Ta
6e360/icHe BiATOPrHEHHS OMEPTBINIUX TKaHMH, NpubaN3HO Ha 14-21 poby nicna KpiosBnauey
piakum asotom (—196°C), AKunIA 36epiraeTbcs B nocyauHi [btoapa.

KpioreHHa TexHiKa p[03Bonse 36epiratv 6GionoriyHi matepiann (KAITUHW, TKAHWHKW, OpraHu,
emMbpioHM) NpOTArom TpMBaAoro Yacy 6e3 BTpaTH ixHix GyHKLioHaNbHUX BNACTUBOCTEA.

YMmoBu KpiosbepexkeHHA ynoBinbHOW0OTL bioximiuHi  npouecn, 3anobiratoun aerpagauii
b6iomoneky, Wo € BaxKNMBUM ana GapmaueBTUKU, TPAHCNAAHTONOTiT Ta reHETUYHUX BaHKiIB.
dapmauifa: 36epiraHHA Ta TPaHCNOPTYBaHHA TepmonabinbHUX NpenapaTiB, TaKMUX AK BaKLWHK
abo 6iopapmaLLeBTMYHI NPOAYKTH.

FeHeTuKa: PopMyBaHHsA HaHKiB reHETUYHUX pecypciB AnsA 36epekeHHs GiopisHOMaHITTA.
MepuumHa: 36epiraHHA AOHOPCbKMX OpraHiB, KNiTUH KPOBi, CTOBOYPOBUX KAITWUH, cnepmu Ta
ANLEKNITUH ANA TpaHCcnAaHTaLii abo penpoayKTUBHOT MeaULUHM.

BMBYEHHA KpiOoreHHoi TexHiKM CTUMYNOE po3pobKy HOBUX MeToAiB KpionpoTekuii, sKi
[03BoNAOTL 36epiraTn biomaTepiann 6e3 NOWKOAKEHD.

TexHonorii KpioreHHUX 3aMOpOXKyBayiB, KOHTEMHepiB ANA TPAHCMOPTYBAHHA Ta CUCTEM
aBTOMATM30BaHOIO KOHTPOJ/II0 TEMMEepPaTypu MOCTINHO BAOCKOHANIOIOTLCA, WO BifAKPWUBAE HOBI
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rOPU30OHTU ANA OOCNIAXKEHD.

HusbKkoTEMNEpPaTypHE CepefoBULLE € EKCTPEMANIBHUM AR KUBUX OPraHiamis, TOMy BUBYEHHA
MeXaHi3MiB IXHbOTO BUMKMBAHHA (Hanpuknag, y ctaHi aHabio3y) cnpuse raMbomy po3yMiHHIO
bionoriyHnx npouecis.

KpioreHHa TexHika 403BO/IAE MOAENOBATM YMOBU, NOAIOHI A0 KOCMIYHMX, WO € KOPUCHUM ANsA
actpobionorii Ta AocnigKeHHs ekcTpemododinis.

MonuT Ha ¢axiBLiB i3 KpiOreHHOi TEeXHIKM 3POCTaE 3aBAAKW PO3BUTKY TPAHCMNAAHTONOTII,
6iobaHKiB, biopapmaLLeBTUKM Ta KOCMIYHUX AOCNIOKEHD.

3HaHHA B UM ranysi AaroTb 3MOry NpauoBaTM B NPoBigHUX fNabopaTopiax, MeAUYHUX LLEeHTpaX i
HAYyKOBMX YCTaHOBAX.

Mpouecn 3amoOpOXKyBaHHA, KpuCTanisauii Ta BAAMBY HU3bKMX Temnepatyp Ha bGionoriyHi
CTPYKTYPM 3a1MULLAIOTHCA HEA0CTAaTHbO BUBYEHMMM, LLLO CTBOPHOE MOXK/IMBOCTI 418 BIAKPUTTIB.
Hanpuknap, BMBYEHHA 3aMOpPOXKYBaHHA BOAM B KNITUHAX A03BONAE 3PO3YMITH, AK YHUKHYTU
YTBOPEHHSA KPUCTaNIB NbOAY, LLLO NMOLWKOAKYIOT MEMBpPaHMU.

Yomy moXKHa

Pe3synbTaTh HaB4YaHHA:

HaBYMTUCA — BMiTM OUjHIOBaTM BN/AMB KPiOT€HHMX YMOB Ha b6iosoriyHi 06'ekTM (KAiTMHKM, 6inkn, OHK,
opraHenu).
— BmiTn 3acTocoByBaTV NpoLuesypHi OCHOBU Kpio3bepesKeHHA KNiTUH, TKaHWH | MiKpOOpraHi3mis,
30KpemMa KOHTPO/1IbOBAaHOIO 3aMOPOXKYBAHHA Ta BiATaBaHHA.
— BmiT 3acTocoByBaTM MmaTemaTuMuHi MoOALeni ANA NPOrHOo3yBaHHA Ta MOKPALWLEHHA poboTu
KpioreHHuUx cuctem.
— BmiTM BMKOpMCTaTM 3HAHHA NPO OCHOBM KpPiOreHHOi TexHiKu: npuHuMnu pobotn 3
HU3bKOTEMNEPATYPHUMK cucTeMamu, 36epiraHHA 6GiosoriyHMX MaTepianiB NpPU KpPioreHHUx
TemnepaTypax.
— BmiTM BMKOpUCTOBYBATM KpioreHHi TexHonorii y ¢papmaueBtuui, meanuuHi, arpobionorii Ta
iHLWINX ranysax.
AIK MOXKHa KomneTeHTHOCTI, AIKi MOXHa OTPMMATH, BUBUMBLLW AAHY AUCLUNAIHY:
KopucTtyBaTuca — 3[aTHICTb  PO3YyMiTM, TNPOEKTYBAaTM Ta BWKOPWUCTOBYBATM TeXHONOrii, noB'A3aHi 3

HabyTUMM 3HAHHAMM
i yMiHHAMM

HU3bKOTEMNEPATYPHUMM MpoLecamu, Aaa 36epexkeHHs bionoriyHMX maTtepianis, TakuX fAK
KNITUHW, TKAHWUHU, opraHy abo mikpoopraHismu.

3[aTHICTb NpauoBaTh 3 061agHaHHAM A1a 6i0N0riYHUX eKCNepuMEHTIB Ta TPacn/IaHTOOTii,
¢$a3oBuUx Nepexoais BOAM, YTBOPEHHA KPUCTANIB 1boAy Ta iX BNNBY Ha KNITUHHI CTPYKTYpU.
34aTHICTb OpraHi3yBaTh OFICTURY AnA 36epiraHHA | TpaHCNOpPTyBaHHA 6ionoriYHUX 3paskKis y
KpioreHHMX ymoBax.

34aTHICTb YNpPaBAiHHA PU3MKAMU: OLLIHKA MOXK/MBUX PU3MKIB Nig, Yac poboTu 3 KpioreHHUm
obnagHaHHAM  (HanpwuKknag, PUSUK YTBOPEHHSA /IboAy, BUTIK 3pigKeHMX rasis) Ta
BNPOBAAKEHHA 3ax04iB b6e3neku.

34aTHICTb eKcnlyaTauii yCTaHOBOK ANA KpiOKOHcepBaLii, KpiocTaTiB, fiodinizaTopis, cuctem
3piAKeHHA rasis

3p4aTHiCTb perynioBat napameTpu (TemnepaTtypa, TUCK, LBUAKICTb OXONOAMKEHHA) ANA
MiHiMi3aLii NoWwKoAXeHb 6ioN0riYHMX CTPYKTYP.

34aTHICTb iHTerpyBaTu KpioreHHi TexHonorii y BUpo6HUUTBO: Po3pobKa Ta BNpOBaAMKEHHA
KpioreHHoro etany B 6ioTexHONOriYHI NpoLecy, Taki AK 36epiraHHA BaKUWH, TPaHCNOPTYBaHHSA
6ionpenapartis abo Tpuease 36epiraHHA reHeTUYHOro MmaTepiany

IHdpopmauiiiHe

Cunabyc ancumniiim, HaBYanbHi NOCIOBHNKM, KOHCNEKT NeKLin Towo. Maatpopma AncTaHUiiHOrO

3abe3neuyeHHsA HaBYaHHA «CikopcbKuii», Y-Kamnyc
AucumunaiHm

Bup cemectpoBoro 3anik

KOHTPOIO

YJIbTPA3BYKOBE OBJIA/ITHAHHA Y ®PAPMAINEBTHUYHUX TA

BIOTEXHOJIOI'TYHUX BUPOBHUIITBAX

Kadeapa, aka
3abesneuye
BUKNa[aHHA

bioTexHikM Ta iHeHepii BT

PiBeHb BULLOT
oCBiTH

Mepwwnit (6akanaBpcbKuiA)

Moxnusi
obmerKeHHs,

HeMae€
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CneuianbHocrTi,
ONA AKUX
apanToBaHa
Avcumnnina

Kypc, cemectp

4 (7 cem.)

O6car gucumunniim
Ta po3noain roguH
ayAUTOpPHOI Ta
CaMOCTiliHOI
pobotun

4 kpeantn EKTC, 3 AKKX

OEeHHe HaBYaHHA:

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

3304He HaBYaHHSA:

ayauTopHa pobota — 18 roguH (nekuii - 10 rogmH, NpakTUYHi 3aHATTA — 8 roAnHuU)
CcamocTifHa poboTa - 102 roauH

Mosa BuKnagaHHA

YKpaiHCcbKa

Bumoru po
NOYaTKy BUBYEHHA
AucuunaiHm

I'PYHTYETLCA Ha 3HAHHAX, OAEPXaHMX CTYAEHTaMM NPU BUBYEHHI ancumniiH: «Mpouecu, anapati Ta
YCTaTKyBaHHA BiOTEXHONOTMYHUX BUPOBHMUTBY, «[1POEKTYBAHHA BGiOTEXHO/OMNYHUX BUPOOHULTBY,
«3aranbHa bioTexHonoria», «Buwa matemaTuka», «disukay, «IHKeHepHa i Komn'toTepHa rpadika»,
«bioiHpopmaTmKa».

Lo 6yae
BUBYATUCA

BUKOPUCTaHHA yAbTpa3ByKy B 06nagHaHHI dapmaueBTUYHUX Ta OiOTEXHONOTNYHUX BUPOOHULTB.
OcobnmBoCTi NPOTiKaHHA NPOLECIB  TENI0 Maco nepeHocy B 06nafHaHHi papmaueBTUYHMX Ta
6ioTeXHOIOMNYHMX BUPOOHMUTBAX B YMOBAxX Aii ynbTpasByky. Paktopu, WO BNAMBAIOTb Ha
iHTeHcUiKaLito Tens o Mmaco 0OMIHHMX MPOLLECiB Y YMOBax Aii ybTpasByKy. Bnane ynbTpa3ByKoBOI
KaBiTaUil Ha MPOAYKTMBHICTb 0b6nagHAHHA ANA MNPOBEAEHHS MPOLECIB EKCTPaKLjii, PO3YMHEHHS,
Kpuctanisauii.

Yomy ue
uikaso/Tpeba
BUBYATU

Kypc HagacTb MOXKNUMBICcTb GOPMYBaHHA Y CTYAEHTIB 34aTHOCTEN:

- 3aCTOCOBYBATWU HOBI Cy4yacHi MeToan Po3pobaeHHA TEXHONOMYHUX MPOLECIB BUrOTOBAEHHSA
BMpobiB i 06’ekTiB y cdepi npodeciiMHOi AianbHOCTI 3 BM3HAYEHHAM paLiOHaNbHUX
TEXHOIOMNYHUX PeXMMiB pO6OTU CreLiaIbHOro YCTaTKYBaHHS.

- CKnagatM onucuM NpuHUMNiB Aii Ta 6yA0BM NPOEKTOBAHUX BUPOLIB i
06I'PYHTYBAHHAM MPUAHATUX TEXHIYHUX PilleHb

- BMbOMpaTM ONTMMA/bHI PilLEHHA NPW CTBOPEHHI NPOAYKLIi 3 ypaxyBaHHAM BUMOT AKOCTI,
HafiMHOCTI W BapTOCTi, @ TaKOX TEPMIHIB BMKOHAHHA, 6e3NeKn MKUTTEAIANbHOCTI Ta
€KO0J10TYHOi YMCTOTU BMPOBHMUTBA.

o6’eKTiB 3

Yomy moxkHa 3HAHHA:
HaBYMTUCD —  npobnem 3abe3neyeHHs CTasioro PO3BUTKY NPU BUKOHAHHI TEXHIYHUX 3aBAaHb;

—  OCHOBHWX MeTOAiB Ta MiAXOAIB WOAO OpraHisaLii, NJaHYBaHHA, KEPYBAHHA Ta KOHTPOIO
pobiT 3 NPOEKTYBaHHA, pO3pobAEHHA, NiCNA MNPOEKTHOro cynpoBoAy Ta eKcnyaTtauii
06/1a4HaHHA raay3eBoro MalmMHobyayBaHHs;

—  i3NKO-XiMIYHUX OCHOB TiAPOMEXaHIYHMX, TEMIO MAaco 0B6MIHHUX NPOLECIB, iX MaTeMaTUYHI
MOoZAeni Ta NPUHLUMNN PO3paxyHKy BigNOBIAHMX anaparTi..

YMiHHA:

—  po3pobnATM TexHiYHi 3aBAaHHA Ta TEXHiYHi NPoMno3uuii 3 NPOEKTYBaHHA MPOrpPecuBHUX
KOHCTPYKUiX  ob6/fagHaHHA, OCHALLeHHA, yCTaTKyBaHHA Ta  pobouymx  npouecis
dapmMaueBTUYHUX Ta BIOTEXHONOTIYHUX BUPOOHULTB;

—  NpOBOAUTU iHPOPMALIMHUI NOWYK 3 NPobaeM BAOCKOHANEHHA KOHCTPYKLiM obnagHaHHA
YCTaTKyBaHHA, MNPWNAAiB, METOAIB KOHTPOO Ta [AiarHOCTUKM  ANA  NiABULLEHHSA
npauesaaTHoCTI, NPOAYKTUBHOCTI, TOYHOCTI HaginHocTi ana 3abe3nevyeHHA
KOHKYPEHTO34aTHOCTI Ha CBITOBOMY PUHKY.

AIK MOXKHa 3acToCOBYBATU OfEp’KaHi 3HaAHHA Ta [0CBiL, ANA PO3B'A3aHHA CKNAAHMX 3afady i npobnem vy
KopucTyBaTUca cneuianizoBaHunx chepax npodecinHoi AianbHOCTi abo HaBYaHHI, WO nepeabayae CTBOPEHHA HOBOTO
HabyTumu Ta BOOCKOHA/IEHHA YKe iCHyto4oro obnaiHaHHA A8 NPOBEAEHHA TEMIO Maco 06MiHHMX NPOLLECiB B
3HaHHAMM i YMOBaX Ajii yNbTPasByKy.

YMiHHAMU

IHpopmauiiiHe Cunabyc AMcUMNAiHK, HaBYa/ibHi MOCIOHWMKKM, KOHCMEKT feKLilt Towo. Mnatdopma AucTaHuiinHoro
3abesneyeHHA HaBYaHHA «CikopcbKuii», E-Kamnyc

aucumnniim

Bup cemectpoBoro | 3anik

KOHTPOIO

PEAKTOPHU BIOTEXHOJIOTTYHUX BUPOBHUIITB
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Kadeppa, Aka
3abe3neuye
BUKNAZAAHHA

bioTexHiku Ta iHXeHepii PBT

PiBeHb BULOI OCBiTU

Mepwunit (6akanaBpcbKuiA)

Mo>KnuBi obmerkeHHA

Hemae

Kypc, cemectp

4 (7 cemectp)

O6car gucumnnidm
Ta po3noAin roguH
ayAMUTOPHOI Ta
camocTiiiHOi po6oTn

4 kpeantn EKTC, 3 AKKX

OEeHHe HaBYaHHA:

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

3304He HaBYaHHA:

ayauTopHa pobota — 18 roguH (nekuii - 10 rogmH, NpakTUYHi 3aHATTA — 8 roAnHuU)
camocrTiltHa poboTa - 102 roguH

MoBa BuKnagaHHA

YKpaiHCbKa

Bumoru go noyatky
BMBYEHHA
Aucuunaiim

I'DYHTYETbCA Ha 3HAHHAX, OAEPMXaHMNX CTYAEHTaMM NPW BUBHEHHI AMcuMnAiH: «Disnka», «3aranbHa
6ioTexHosoria», «Mpouecu i anapaTn 6ioTEXHONOTYHUX BUPOOHULTBY

Lo 6yae BuBYaTuca

Oucumnnida, NpPUCBAYEHA BMBYEHHIO TEXHONOTIYHMX MPOLIECIB Ta KOHCTPYKLiM peakTopiB Y
6ioTexHO/IOrNYHOMY BMPOBHULTBI, OXOMJIIOE TEOPETUYHI Ta MNPAKTU4YHI acnekTn pobotn 3
anapatamu, WO BUKOPUCTOBYIOTbCA ANA  3A4iMCHeHHA 6ioTexHonoriyHMx npouecis. BoHa
30CepesKeHa Ha pPO3yMiHHI  NpuHUMAIB 1XHbOI pPO6OTH, NPOEKTYBaHHI, ONTUMI3auii Ta
BMKOPWUCTAHHI B Pi3HMX ranyssx biotexHonorii, apmaliii, xap4oBoi MPOMUCIOBOCTI Ta EKONOFI.
OCHOBHi acneKTu AnCuMniiHm

1. BcTyn oo peakTopiB 6ioTeEXHONOTYHUX BUPOBHNLTB.

OCHOBHI NOHATTA: WO TaKe peaKTopwu, iXHi TUNK Ta Knacudikauin.

Posb y 6ioTexHoIOrYHMX NpoLecax.

BiamiHHOCTI mix nabopaTopHUMM, NINOTHUMM Ta MPOMUCTIOBMMU PEAKTOPAMMU.

2. KOHCTPYKLiA | KOMNOHEHTH

OCHOBHI YaCcTMHM peaKTopiB: KOPNyC, CUCTEMA aepauii, MiLllasKun, TeN1006MiHHUKK, CEHCOPW.
MpwHumMn Aji: nepiogMyHoi, HaniBnepioanYHoi Ta 6e3nepepBHOI Aji.

0c06/1MBOCTi KOHCTPYKLIT ANA Pi3HUX Npouecis (aHaepobHi, aepobHi, milwaHi).

3. bioTexHonoriyHi Npouecu B biopeakTopax

Mpouecn BUpoOLLYyBaHHA MiIKPOOPraHi3miB, KNITMHHUX KYAbTYp, BOAOPOCTEN.

depmeHTaLin: eTaHONbHA, MOJIOYHOKMUCAA, aLEeTOHOBYTUI0BA TOLWO.

BUKOpMCTaHHA peaKTopis 410 pepmMeHTaTUBHUX peaKLiid.

4. KiHeTuKa i AMHamiKa npovecis

PicT miKpoopraHi3mis, cnoxunBaHHA cybCcTpaTy, NpoayKyBaHHA meTaboiTis.

Mogeni MoHoga, Mixaenica-MeHTeH Ana onucy KiHeTUKK.

Maco- Ta Tens006MiH y peakTopax.

5. KoHTponb i aBTOMaTm3au,ia

CuctemMn MOHITOPUHTY napameTpiB: pH, TemnepaTypa, PO3YMHEHUI KWUCEHb, KOHLEHTpPaLLA
cybcTpaTy Ta NpoAyKTiB.

ABTOMaTM3auia ynpaB/iHHA npouecamu ana 3abesneyeHHA cTabinbHOCTI Ta onTuMmisau;i
BMPOOHMUTBA.

BUKOpPMCTaHHA Cy4acHUX CEHCOPiB Ta NPOrpaMHOro 3abesneyeHHs.

6. MacwTabyBaHHA npouecis

Mepexia Big NnabopaTopHMX 40 NPOMUCAOBMX MaclITabiB.

BupiweHHa npobnem, nos’s3aHux i3 macwrtabyBaHHAM (edeKTUBHICTb aepalii, NnepemillyBaHHs,
BiABeAeHHA Tenna).

Po3rnagatoTbCa NUTAHHA (i3MKO-XIMIYHMX OCHOB Ta KiHETMYHWMX 3aKOHOMIPHOCTEN MpPOLECiB Y
dapmaueBTMYHOMY Ta bioTexHonoriYyHOMy o061afHaHHI, KOHCTPYKLiA Cy4yacHUX peaKkTopis
6ioTEXHOIOTYHMX BUPOBHMLTB, iX Knacudikauii i npuHUMnK 4ii, o3HallomaeHHa 3 ocobanBocTaAMM
TexHonoriyHnx npouecis B dapmaueBTUYHIM Ta BIOTEXHONOrIYHIM NPOMMUCAOBOCTI | eKkcnayaTauil
Takoro obnagHaHHA.

Yomy ue
uikaso/Tpeba
BUBYATU

BMBYEHHA peaKTOpiB € KAWYOBMM ANnA OioTexHONOoriB, OCKINbKM BOHWM € OCHOBHMMM
iHCTPYMEeHTaMM AN BUPOLLYBAHHA MIKPOOPraHiamiB, KNITUHHUX KYAbTYp i 34iMCHEeHHA BioximiyHnx
peakLiin y npomucaosux i nabopatopHux ymosax. OCb OCHOBHI NPUYMHK, YOMY Lie BaXK/INBO:

1. OCHOBHWI iHCTPYMEHT y BioTexHonorii

Peaktopy — wue anapaTtu, fAKi 3abe3neuyloTb KOHTPO/IbOBAHE CepenoBuLLEe ANA BUMPOLLYBAHHA
MiKPOOpPraHi3miB, KNITUHHUX KyAbTyp ab0 BUKOHAHHA depMeHTaTUBHUX pPeaKLii.

BoHuM € cepuem 6ioTexHOOrYHOro BUPOOHMLTBA, BUKOPUCTOBYIOTLCA Y PpapmaueBTULL, XapyoBii
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NPOMMCNOBOCTI, EKONOTIT Ta iIHLWNX ranysax.

2. BupobHuuTBo bionpoaykKris

PeakTopu 3abe3neyytoTb ONTMMasIbHi YMOBU A1 BUPOOHULTBA TaKMX BAXKAMBUX NPOAYKTIB, AK:
NikKn: aHTMBIOTUKMN, BAaKUMHW, iHCYIiH, MOHOK/IOHa/IbHI aHTUTING.

depmeHTU: ANA XapyoBOi NPOMMUCAOBOCTI, NPaNbHUX NOPOLLKIB, TEKCTUNBHOIO BUPOOHULTBA.
XapuoBi NPoAyKTU: NOTypTH, CUPU, AMIHOKUCNOTK, CRINPT.

bionanuso: eTaHon, 6ioras.

3. KoHTpoAab npouecis i onTumisauia

BuBYeHHA GepmeHTEpPiB A03BOIAE 3P0O3YMITU, AK KOHTPOJHOBATU KAOYOBI MapameTpu:
TemnepaTypa, pH, piBeHb KUCHIO, KOHLEHTPaLia cybcTpaTiB i NpoAyKTiB.

3HaHHA LMX NapameTpis 403BOIAE ONTUMI3yBaTM NPoOLECK, NIABULLYIOUM BUXiA | AKICTb NpoAayKLii.
BukopucTaHHA aBToMaTK3aLii B bepmeHTepax cnpuae ctabinbHoCTi BUpO6HUUMX NpoueciB.
Mpomucnose BMPOBHWMUTBO  bionpenapaTtis ABAfe  cobOK  CKAAAHWA  KOMMNJIEKC
B33aEMONOB'A3aHNX i3NYHUX, XIMiYHUX, Biodi3NYHMX, BioXiMiuHMX, Pi3UKO-XIMIYHUX NpoLeciB
nepeTBopeHHA pe4vyosuHU. Lli npouecn BiAPI3SHAKTLCA Big, XiMIYHMX 3HAYHOK CKAALHICTHO,
yepes Te WO OAHOYACHO BiAbyBaETbCA TEMNO- i MacoobMmiHHI npoueck i BioximiuHi peakuii B
KNiTWHI, WO Npu3BoAMTb A0 BioXiMiYHOro NepeTBOpPeHHS PEYOBUHM i 36inblueHHA (3pOCTaHHA)
6iomacu B peakLiltHOMy 06’emi. Ha npakTuui Le BiAOYyBaEeTbCA B CneLiabHUX anapaTax, AKi
Ha3MBalOTbCA peakTopaMu BiOTEXHONOTYHUX BUPOOHUUTB. PeakTopu 6ioTeXHOMOTMIYHUX
BMPOOHMLTB CKNaZatoTb OCHOBY H6ioTEXHO/OTYHOrO BUPOBOHMLTBA. PeakTopu npusHayeHi gns
3[iACHEHHS  BIOTEXHONOrYHMX nNpoueciB | BMKOPWUCTOBYIOTbCA ANA  KY/IbTUBYBAHHSA
MIKpOOpraHi3amiB, HakKonu4yeHHs 6iomacu, CWHTe3y, BiAAINEHHA | OYMLIEHHA UiNbOBOro
NPOAYKTY. [OCIAXYETbCA PO3p06SeHHA HOBOro edeKTMBHOro eHeprosbepiratoyoro Ta
eKonoriyHo 6e3neyHoro 061agHAHHA

Yomy moxKHa

U aucumnniHa € BaXKNMBOK A4/1A NOrAMGAEHOT NigroTOBKM BUCOKOKBaNipiKoBaHNX BioTeXHOIOrIB,

HaBYUTUCA 3[aTHMX NPALLOBATN B iHHOBALLiIMHMX rasly3ax HayKu Ta NPOMMC/IOBOCTI.
PO3yMiHHA OCHOBHMX NPUHLMNIB KOHCTPYKLIi Ta GYHKLiIOHYBaHHA peaKTopiB.
YMiHHA po3paxoByBaTU NapameTpu npouecis (0b6car, WBMUAKICTb NOTOKY, KiNbKiCTb cybcTparty).
HaBMYKKM pobOTK 3 peakTopamm y N1abopaTOpPHUX i BUPOBHUUYMX yMOBaX.
MONUBICTb aHaNi3yBaTK Ta ONTUMi3yBaTU BiOTEXHONOTIYHI Npouecu.
HagaTtu NpaKTUYHi HAaBUYKM 3 IXHbOrO BUKOPUCTAHHA Ta ONTMMI3alLii.
CdhopmyBaTh yaBAEHHA NPO POJib PEAKTOPIB Yy Cy4YacHii bioTexHonorii.
B pe3ynbTaTi BUBYEHHA ANCUMMIIHU CTYAEHT OBONOAIE 3HAHHAMM MpPO:
—  Bmitn ouiHioBaTM BUMOrn ao biotexHonoriyHoro npouecy ana subopy BignosigHoro Tuny
peakTopa (aepobHuii, aHaepobHU, MembpaHHWU, poToBiopeaKkTop ToLO).
—  BMiTK BM3HA4YaTM ONTUMANbHI NapameTpu KOHCTPYKLII peakTopa 3anexHo Big cneuundiku
BMPOOHMUTBA.
—  Bmitn po3pobnatu 6a3oBi cxemu peakTopiB AnA nabopaTopHOro Ta MNPOMWUCNOBOro
3aCTOCYBaHHA.
—  Bmitn BUKOpUMCTOBYBATM MAaTEMATUYHI MOAENi ANA ONUCY KIHETUKKU NPOLLECIB Y peaKTopax.
—  Bmiti po3paxoByBaTK OCHOBHI NapameTpu peakTopis (06’eM, NPOAYKTUBHICTb, Yac 3aTPUMKM).
—  BMiTK HanawToBYBATU Ta EKCMNJIYaTyBaTU PEAKTOPU Pi3HUX TUMIB.
—  BMIiTK NpoBOAMTUN KyNbTUBYBaHHA MIKPOOPraHi3amiB, KNiTUH abo TKaHWH y peaKkTopi.
— Bmitm KoHTpontoBaTM napameTpu npouecy (Temnepatypa, pH, KoHueHTpauis cybcTparty,
PO3YMHEHUIA KNCEHD).
—  BMIiTK nnaHyBaTU BMKOPUCTAHHA PEaKTOPIB AN OYMLLEHHA BOAMW, yTuAisauii Bigxoais abo
Aerpagauii 3abpyaHioBauis.
—  BMiTK po3p0obaaTK pilleHHA AN BNPOBAAMKEHHS PEAKTOPIB Y Xap4oBin, papmaueBTUYHIN YmM
arpapHii npoMmncaoBoCTi.
—  Bmiti BnpoBaaKyBaTK peakTopu B BIOTEXHOJOrIYHI cUCTeMU ANs CTBOPEHHs 6esnepepBHUX
260 nepioAnYHMX NpoLecis.
AK MOKHa CodopmoBaHi y CTyAeHTIB TeopeTMYHi 3HaHHA 0cob6AMBOCTEN TEXHONOFYHUX npouecis B
KopuctyBaTtuca dapmaueBTUYHIN Ta 6iOTeXHONOrIYHI NPOMMUCAOBOCTI, eKcnyaTalii obnagHaHHA Ta NPOBEAEHHSA

HabyTMMM 3HAHHAMMU
i yMiHHAMM

KOHCTPYKLiMHMX MPOEKTHUX PO3PaxyHKIiB [A03BONATb BUKOPWUCTOBYBATM iX ANA BUPIWLEHHA
KOHKPETHMX 3a/a4 Nif, 4ac NPOEKTYBAHHA Ta PO3PaxXyHKY PeaKTOPiB HA NPAKTULL.

* 34aTHICTb 3aCTOCOBYBATM TMMOBI aHA/NTUYHI METoAM Ta KOMN'OTepHi nporpamHi 3acobu ans
pO3B'A3yBaHHA 3aBAaHb bOioTexHosorii, epeKTUBHI KinbKicHIi meToan matemaTuku, Gionorii,
6ioximii, a TaKoXK BigNoBiAHe NporpamHe 3abesneyeHHs Npu Po3pobui peakTopis.

* 34aTHICTb BU3Ha4aTM napameTpu 6iOTEeXHONOrNYHUX NPOLECiB Ta 34iNCHIOBATU paLLioOHaIbHWUIA
BMbiIp peaKkTopiB Ana iX NpoBeAeHHA, BM3HAYEHHA pexumie ix poboTM ana 3agaHux
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BMPOBHUUYNX YMOB.

* 30aTHICTb MOAEOBATM NPOLECH Y peakTopax 6ioTexHOoriYHNX BUPOOHULUTB Ta aganTyBaTh ix
BiZ nabopaTopHOro A0 NPOMMUCNOBOro MaclTaby;

* 3paTHICTb iHTerpauii peakTopiB y BMPO6HUUI NiHii, BMiHHA BNpoOBaZXyBaTWU peakTopu B
6ioTexXHO/IOrYHI cMCTEMM N5 CTBOPEHHA be3nepepBHMX abo NepioAnYHUX NPOLLECIB;

* 30aTHICTb €KONoriYyHOi BiANOBIAANbHOCTI, eHeprosbepeKeHHs Ta 3MEHLUEeHHS HeraTMBHOro
BN/IMBY HA HAaBKOJIMLLIHE cepeoBMLLe Nifg Yac BUKOPUCTAHHA PEaKTOpIB.

IHpopmauiiiHe
3abe3neyeHHA
AUcumnNiHn

Cunabyc AMcumniiHK, HaBYaNnbHi MOCIOHNMKM, KOHCMEKT NEKLiM Towo. NMaatpopma AUCTAHLiINHOIO
HaByaHHA «Cikopcbkuii», E-Kamnyc

Bua cemecTtpoBoro
KOHTPO/110

3anik

BIOTEXHOJIOI'TA AHTUBIOTHUKIB

Kadeapa, aka
3abe3neuye
BUKNaZAaHHA

Mpomwucnosoi 6iotexHonorii Ta 6iodbapmauii PET

PiBeHb BULLOT
ocBiTH

Mepwwnit (6akanaBpCcbKuiA)

Moxnusi
obmexKeHHs,
CneuianbHocTi, gna
AIKMX aAanToBaHa
aucumnnina

HEeMa€E

Kypc, cemectp

4 (7 cem.)

O6car gucumnnium
Ta po3noain roguH
ayAUTOpHOI Ta
CaMOCTiliHOI
po6oTtun

4 kpeantn EKTC (120 rogmH), 3 AKKX

AEeHHE HaBYaHHA:

ayauTopHa poboTta — 72 roa. (nekuii - 36 roa., nabopaTtopHi 3aHATTA — 36 roa.)
camocTiltHa poborTa - 48 roa.

3a04YHe HaBYaHHA:

ayauTopHa pobota — 18 roa, (neku,ii - 10 roa., nabopaTopHi 3aHATTA — 8 roa,.)
camocTiltHa poboTa - 102 roga,

Mosa BUKnagaHHA

YKpaiHCbKa

Bumoru go I'PYHTYETbCA Ha 3HAHHAX, OAEPXaHUX CTYAEHTaMM MPY BUBYEHHI AncUMnAiH: $i3nKa, XiMid, 3aranbHa
noyaTKy BUBYEHHA | bBioTexHonoria, 3arasbHa MiKpobionoria i Bipyconoria, 6ionoria KniTMHK, npouecu, anapaty Ta
Ancuunaiim yCTaTKyBaHHA 6ioTeXHONOrYHUX BUPOBHNLTB, Bioximis.
o 6yge OCHOBHI BNacTUBOCTI aHTUBIOTUKIB, METOAM, O BUKOPUCTOBYHOTbLCA Y BMBYEHHI aHTMGIOTUKIB,
BMBYaATUCA BUAINEHHA NpoAyUeHTiB  aHTMBioTMKiB, cdepa BUKOPUCTAHHA  aHTMBIOTMKIB, NpPUHUMUNK
paLuioHanbHOro 3aCTOCyBaHHA aHTUHIOTMKIB. TEXHONOTIT OTPMMaHHA aHTUBIOTUKIB.
Yomy ue 3paTHICTb aHanilyBaTM Ta MPOEKTYBATUM BUMPOOHUULTBA MIKPOOHMX aHTUBIOTHMKIB, CKlagatm
uikaso/Tpeba TEXHOJIOFYHI CXemMn BUPOBHULTB aHTUOBIOTMKIB pi3HOrO nNpuW3HavyeHHsA, obupaTn npoayLeHT
BUBYATH LinboBOro aHTM6iOTMKA Ta NPOBOAUTM BIOCMHTES Ta aHANI3 NPOAYKTY
Yomy moxKHa Pe3ynbTaTh HaBYaHHA:
HaBUYMTUCA - BMITU igeHTUiKyBaTK aHTUBIOTMKM 3a iX XiMiYHOK NPUPOA0HD;
- BMITM BUAINATM NPOAYLLEHTU aHTUOIOTHMKIB 3 Pi3HMX EKOJIOTNIYHUX CEPea0BULL;
- BMITM BMBYATK BionoriyHi BNACTUBOCTI NPOAYLEHTIB Ta aHTUDBIOTHUKIB;
- BMIiTM 06rpyHTYBaTM BMBIp GionoriyHOro areHTa, cknagy MOXWBHOIO cepefoBuwa i cnocoby
KY/IbTUBYBaHHA, HEOBXiAHNX AOMOMIXKHMX POBIT Ta OCHOBHMX CTaAill TEXHONOFYHOrO npouecy
BMPOOHMUTBA aHTUGIOTHUKIB;
- BMIiTM BMKOPUCTOBYBATM 3HAHHA MPO LWAAXM OIOCMHTE3y aHTMOBIOTUKIB A1 BAOCKOHANEHHA
6ioTexHo0riM X 0gepKaHHA.
AIK MOXKHa KomneTeHTHOCTI, AKi MOYKHA OTPUMATH, BUBYMBLLU AAHY ANCUMNAIHY:
KopuctyBaTuca - 3[aTHicTb 3abe3neyyBaTW TEOPETMYHI Ta MPaAKTUYHI XapaKTEPUCTUKM cucTem i 3acobis, Wo

HabyTMMM 3HAHHAMY
YMiHHAMU

BMKOPUCTOBYIOTLCA B BioTexHonorii aHTUOIOTUKIB;

- 3paTHiCTb 3acTocoByBaTW 6ionoriyHi, $isnyHi, ximiyHi meToan ana aHanisy ¢yHKLiOHYBaHHA
NpPoAYyLEeHTIB Ta BIOTEXHIYHMX CUCTEM NPU BUPOOHULTBI aHTUBIOTHKIB;

- 3[aTHicTb iaeHTUOiIKyBaTM, GOpPMyOBATU | BUPIWIYBATU iHXeHepHi npobnemu, nos’aAsaHi 3
BMPOOHMUTBOM aHTUBIOTUKIB;

- 3[0aTHICTb [0 [iHTErpoOBaHOrO BWKOPUCTAHHA  PiSHOMAHITHUX MeEToAiB

oA po3pobKu,
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NPOEKTYBaHHA, peanisay,ii biopapmaLeBTUYHMUX TEXHOOTIN, NOB A3aHNX 3 aHTUBIOTUKaAMMU.

IHpopmauiiiHe
3abe3neyeHHA
aucumnniim

Cunabyc AMCUMNAIHKM, KOHCMEKT /feKuii, HaB4YanbHi MNOCIOGHWMKKW, MeTogMuHi pekomeHpauii Ao
BMKOHaHHA 1abopaTtopHux pobit, E-Kamnyc, MNnatdopma guctaHuUiiHOro HaB4aHHA « CiIKOPCbKUN»

Bupg cemectposoro
KOHTPO/110

3anik

OCHOBU PAPMALEBTUYHUX BUPOBHULITB

Kadeapa, aka
3abesneuye
BUKNAAaHHA

Mpomucnosoi 6iotexHonorii Ta 6iodbapmauii PET

PiBeHb BMLLOT
oCBiTH

Mepwwnit (6akanaBpcbKMiA)

Moxnusi
obmexKeHHs,
CneuianbHocrTi,
ONA AKUX
afanToBaHa
aucuunnila

HEeMa€E

Kypc, cemectp

4 (7 cem.)

O6car gucumnnium
Ta po3noain roguH
ayAUTOpHOI Ta
CaMoOCTiliHOI
po6oTtun

4 kpeantn EKTC (120 rogmH), 3 AKKX

AEeHHE HaBYaHHA:

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

3a04YHe HaBYaHHA:

ayauTopHa pobota — 18 rog, (neku,ii - 10 roa., nabopaTopHi 3aHATTA — 8 roa,.)
camocTiliHa poboTa - 102 roga,.

Mosa BUKnagaHHA

YKpaiHCbKa

Bumoru go ['DYHTYETbCA Ha 3HAHHAX, OAEPMaHUX CTYAEHTaMM NPU BUBYEHHI AncUMNAiH: Gi3nKa, XiMis, 3aranbHa

noyaTKy BUBYEHHA | bBioTexHonoria, npouecu, anapaTM Ta YCTaTKyBaHHA 6ioTeXHONOrYHMX BUPOBHUUTB, bHioximis,

AncuunaiHm disionoria NOANHU Ta TBAPUHMU

o 6yge dapmaujia Ta OCHOBHI MOHATTA TexHosorii dapmaueBTUYHMX NpenapaTiB, 0CobANBOCTI TEXHONOTIN

BMBYaTUCA TMNOBUX NiKapCbKnx Gopm, GapMaKoNOriYHi acneKkTn po3pobKM NiKapcbKMx 3acobis, ocobamBocTi
TEXHOJIOFIYHMX CXem BUPOOHUUTBA (APMAUEBTUYHUX NpenapaTiB, MPUHUMNKW  OopraHisay,i
NPOMMCNOBOro BUPOOHMUTBA PpapmaLLeBTUYHMX NpenapaTis.

Yomy ue 34aTHICTb aHai3yBaTM Ta MPOEKTYBaTM BUPOOHMLTBA PpapMaLLeBTUUHMX NPenapaTis, B TOMY YMC/i Ha

uikaso/Tpeba OCHOBI 6iOTEXHONOTYHMX CYyBCTaHLLM; CKAAAATU TEXHOOTIYHI CXeMW BUPOBHULTB dpapmMau,eBTUYHUX

BMBYATHU npenapariB Pi3HUX NiKapCbKNX GOPM; aHani3yBaTM OCHOBHI XapaKTEPUCTUKM NiKapCbKux ¢opm;

NPOBOAMTM KOHTPOJIb OCHOBHMX MOKA3HMKIB X04Y TEXHONOTYHOro NpoLecy i roToBoi NpoayKu,ii.

Yomy morKHa
HaBYUTUCA

Pe3ynbTaT HaBYaHHA:

- BMiHHA npodeciHO 3acTOCOBYBAaTU HOPMATUBHI AOKYMEHTU (AepyKaBHi Ta ranysesi cTaHAapTH,
TEXHIYHI YMOBW, HACTaHOBM TOLLO), CKNAZATU OKPEeMi POo3A4inn TEeXHO/OFYHOI Ta aHaNiTUYHOI
OOKYMeHTaUii Ha 6ioTexHosorivyHi nNpoayKTM ¢apmMaleBTUYHOrO MPU3HAYEHHs; aHasi3yBaTU
TEXHO/IOFYHI cuTyaLii, obmupaTh paLioHanbHi TEXHONOTIYHI PilLEeHHS;

- BMIiHHA 3aCcTOCOBYBATW MNONOMEHHA HOPMATUBHWUX AOKYMEHTIB, WO pPernaMeHTyloTb MNOopAAoK

npoBeaeHHA cepTudikauii npoaykuii, atecrtauii BMpobHMUTBA, BUMOrM A0 OpraHisauii cucrtem

YNpaBAiHHA fKicTIO Ha $apmaueBTUYHUX MiIANPUEMCTBAX, MNpaBuaa OOPMIEHHA TexHIYHoi

LOKYMEHTALLT Ta BeAEeHHA TEXHONOrYHOro NpoLecy;

BMiHHA CKNaZaTW maTepiasbHU BanaHc Ha OAMH LMKA BUMPOOHWMYOro npouecy, cneundikaLito

obnagHaHHA Ta KapTy MOCTa4iMHOrO KOHTPOAK 3 HABEAEHHAM  KOHTPOJIbHUX TOYOK

dapmaLeBTUYHOTO BUPOBHULITBA;

BMiHHA aHani3yBaTW Ta MPOEKTYBATM cneLlianbHi 6ioTexHoNoriYHi BUPOOHULTBA i3 BUTOTOBNEHHA

npoAyKLUii papmaueBTUYHOro NPU3HAYEHHS;

- BMiHHA BMKOPWUCTOBYBATM 3HAHHA MPO WANaxu 6iocMHTe3y dapMaKoNorivyHO LiHHMX meTabonitis
ONA BOOCKOHaieHHA 6ioTexHOooril iX oaepKaHHS.

AK MOXKHa
KopucTyBaTUCA
HabytTumu
3HaHHAMM i
YMiHHAMU

KOMNeTeHTHOCTI, AKi MOXHa OTPUMATHU, BUBYMBLUKN AaHY AUCLUNAIHY:

- 3[aTHICTb BMKOPMCTOBYBATM HOPMATMBHY AOKYMEHTALjlo, Wwo HeobxigHa ana 3abesneyeHHA
iH}XeHepHOI AifanbHOCTI B ranysi 6iotexHonorii i papmalii;

- 3[aTHIiCTb 34iMCHIOBATU aHani3 CUPOBMHM, MaTepianiB, HanNiBNPOAYKTIB Ta Li/JIbOBUX MPOAYKTIB
6iodbapmaLLeBTUYHUX BUPOOHULTB;
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E€KOHOMIYHUI

30aTHICTb  BpPaxoByBaTM KOMepUiMHMI Ta KOHTEKCT NPOEKTYBaHHi
dapmaueBTUYHUX BUPOOHMLTB;
- 30aTHICTb BUKOPWUCTOBYBATU METOA0/10rii NPOEKTYBaHHA BUPOOHULTB BiOTEXHONOMYHMX NPOAYKTiB
bapMaLeBTUYHOTO NPU3HAYEHHS;
- 34aTHiCTb 06MpaTK | BMKOPUCTOBYBATM BiAMNOBigHE 0B6MaAHAHHA, IHCTPYMEHTU Ta MeToau AnA
peani3aLii KOHTPO0 BUPOBHULTB BiIOTEXHONOTYHMX NPOAYKTIB papMaLLeBTUYHOIO NPU3HAYEHHS;
3[aTHICTb CKNAaAaTM TEXHOJIOTYHI CXeMW BUPOBHMUTB BIOTEXHONOrMYHUX MPOAYKTIB

bapMaLLeBTUYHOrO NPU3HAYEHHSA

npu

IHpopmauiiiHe
3abesneyeHHA
AUCUUNNIHN

Cunabyc AMCUMNNIHW, KOHCMEKT JEeKLi, HaB4yasibHi MOCIOHMKKW, METOAMYHI peKkomeHAaauii Ao
BMKOHaHHA nabopatopHux pobit, E-Kamnyc, NMnatdopma AnCTaHLiMHOrO HaBYaHHSA «CiKOPCbKUIA»

Bupg cemectposoro
KOHTPO/I10

3anik

TEXHOJIOI'TA IMYHOBIOJIOI'TYHUX ITPEITAPATIB

Kadeapa, aka
3abe3neuye
BUKNaZAaHHA

Mpomwucnosoi 6iotexHonorii Ta 6iodbapmauii PET

PiBeHb BULLOT
ocBiTH

Mepwwnit (6akanaBpCcbKuiA)

Moxnusi
obmexKeHHs,
CneuianbHocrTi,
ONA AKNX
afanToBaHa
aucuunnila

HEeMa€E

Kypc, cemectp

4 (7 cem.)

O6car gucumnnium
Ta po3noain roguH
ayAUTOpHOI Ta
CaMoOCTiliHOI
po6oTtun

4 kpeantn EKTC (120 rogmH), 3 AKKX

AEeHHE HaBYaHHA:

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

3a04YHe HaBYaHHs:

ayauTopHa pobota — 18 roa. (nekuii - 10 roA., NpakTUYHI 3aHATTA — 8 roa,.)
camocTiltHa poboTa - 102 roga,

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru go I'PYHTYETbCA Ha 3HaHHAX, OJEpNKaHWX CTYAEHTaMM MpY  BUBYEHHI AMCUMNAIH:  «3aranbHa
noyaTKy BUBYEHHA | mikpobiosioria Ta Bipyconoria», «3aranbHa 6ioTexHonoria», «feHeTMKa», «3aranbHa iMyHoAOriA»,
AUCLUNANIHU «Mpouecy i anapati 6iOTEXHONOTNYHUX BUPOOHULITBY.

o 6yge MpuHUMNM pocnigxKeHb, pPo3poboK Ta BUpobHMUTBA iMyHOoBiosnoOriYHMX npenapatis. MeTtoan
BMBYaTUCA OfleprKaHHA Ta KOHTPOAIO 6ioTexHoNOoriYHWMX npenapaTiB: HakTepiabHUX | BipyCHUX BaKLMH,

QHTUTINBMiICHUX NPOAYKTIB, iHTEpdEPOHIB, NiKapCbKUX NpenaparTis KPoBi.

Yomy ue Ouvcumnnida pae uinicHe yaBneHHs Npo HayKOBO ObGrPpyHTOBaHE BUKOPUCTaHHA MiKpooOpraHismis Ta
uikaso/Tpeba BipyciB npu BMPOBHWMUTBI iMyHOGiONOriYHMX nNpenapaTiB. TakoX JaHa AucumniiHa ¢dopmye y
BMBYATHU MalbyTHIX cneuianicTiB 34aTHiCTb 3abe3neynTn BUpilLEeHHSA npodeciiHMX 3agady, Nos’s3aHUX 3

po3p0o6KOoK ONTUMaNbHUX TEXHONOTIA BUPOBHULTBA iMyHOBioNOriYHMX Npenaparis.

Yomy morKHa

Pe3ynbTaTh HaBYaHHA:

HaBUYMUTUCA - BMIiTM 06rpyHTOBYBaTM cKnag (NpuHUMN Aii) Ta TEXHONOril0 OTPUMaHHA OCHOBHMX Knacis
iMyHObGionOriYHMX NpenapaTiB 3a/1eXHo Big, TMNY 6ioN0riYHOro areHTy, XapaKTepUCTUKU CUPOBUHU
Ta BUKOPUCTAHHSA;
- BMITM aHanisyBatM BMPOOHMUTBA 6aKTepia/ibHUX BaKUWH Aas NPOQiNaKTUKKN iHDEKLiHMX
3aXBOPIOBaHb, BiPYCHWX BAKUMH AnA nNpodinakTMKM iHOEKUiMHMX 3aXxBOptoBaHb, /iKAPCbKUX
npenapariB KpoBi NtoguHW, iHTepdEpPOHiB NOAMHWU, iIMYHOrNOOYNiHIB NtOANHU, MOHOKNOHANbHUX
aHTUTIN, cTOBOYPOBUX KNITUH, NpenapaTtis bakTepiodaris.

AIK MOXKHa KomneTeHTHOCTI, AKi MOXKHA OTPUMATH, BUBYMBLLUN AaHY ANCLUNAIHY:

KopuctyBaTuca — 3aCBOEHHA 0C06/MBOCTEN TEXHONOTIN BUPOBHMLTBA iIMyHOBioNOrYHMX NpenaparTis;

HabyTumm — 3abe3nevyeHHA HeObXiAHOroO PiBHA 3HaHb A/1A NPaBMAbHOIO HAYKOBO 06rpyHTOBaHOro BUbopy

3HaHHAMM i TEXHOJIOMYHMX CXEM OAepPKaHHSA imyHOBIoNOriYHNX Npenaparis;

YMiHHAMY — OBOJIOAHHSA KNAaCUYHUMM Ta CYYaCHUMM iMyHOBIONOMIYHUMM METOAAMM AOCNIAKEHD.

IHpopmauiiiHe
3abe3neyeHHsA

Cunabyc, niapy4HMKM Ta HaBYabHi NOCIBHMKM (ApPYKOBaHi Ta eIeKTPOHHI BUAAHHA).
Mnatdopma gncTaHuUiMHOro Has4yaHHA «Cikopcbkuiiy, E-Kamnyc
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AucumunaiHm

Bua cemectposoro | 3anik
KOHTPOIO

BIOTEXHOJIOI'TI OYUIIIEHHA BOAAU
Kadepgpa, aka bioeHepreTunku, bioiHpopmaTnKKM Ta ekobioTexHonorii PBT
3abe3neuye
BUKNA[aHHA

PiBeHb BULLLOI OCBITH

Mepwnit (6akanaBpCbKuii)

Moxnusi
obmexKeHHs,
CneuianbHocTi, gna
AKUX aAanToBaHa
aucuunnila

Hemae

Kypc, cemectp

4 (7 cem.)

O6car aucumnnniim Ta
posnoain roaguH
ayAMUTOPHOI Ta
camocTiiiHoi poboTu

4 kpeantn EKTC, 3 AKMX

OEeHHe HaBYaHHA:

ayamuTopHa poboTta — 72 roamH (nekuii — 36 roamH, NpakTUYHi 3aHATTA — 18 roanH, nabopaTtopHi
po6oTtn — 18 roguH)

camocTiiHa poboTa - 48 roauH

33a04YHEe HaBYaHHA:

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

CamocCTiHa poboTa - 102 roauH

Mosa BuKnagaHHA

YKpaiHCbKa

Bumoru go noyatky
BMBYEHHA AUCLUNANIHU

OucumnniHa 6a3yeTbca Ha 3HAHHAX, OTPUMAHUX CTYAEHTaMM 3 nonepeaHix GyHAaMeHTaIbHUX Ta
npodeciiHO-0piEHTOBaHUX AUCUMNAIH piBHA «bBaKanaBp», TakuX AK Ximia (3aranbHa Ta
HeopraHiyHa, ¢i3snyHa, KonoigHa, opraHiyHa, aHaniTMYHa), mikpobionoria, eKkonoria, ¢isuka,
6ioximin.

LLlo 6yae BuBYaTuca

AIK MOKHa | NoTpibHO BionoriYyHMMKM MeTogamM 3 BUKOPUCTAHHAM acoliauii MiKpoopraHismis,
BOAOPOCTEN | HABITb BULLMX BOAHWUX POCAUH 3abe3neuvyBaTn BUCOKOEDEKTUBHE i ManoBUTPATHE
OYMLLIEHHA BOAW Bif, PO3YMHEHUX Y Hill 3abpyAHEHb OPraHiYHOro i HEOPraHIYHOTO MOXOAMEHHSA,
y TOMY YMCAi 1 Bif, KCEHOBIOTUKIB | aHTUDIOTMKIB, @ TAKOXK Bifl }KUBUX | MEPTBUX MiIKPOOPraHi3miB.

Yomy ue uikaso/Tpeba
BUBYATU

Ha cboroaHi, KoiM WKMPOKO 3aCTOCOBYHOTbCA AR OYMLWEHHS Bogu isnyHi, XimiuHi i ¢ismKko-
XiMiYHI MeToaM, pe3ynbTaTOM AKUX € YTBOPEHHA BennyesHux o6’emiB ocagis, 3abpyaHIOHUMX
OOBKiNAA, AKi NOTPIOHO yTWUi3yBaTM, 0COBAMBO BaXK/MBE 3HAaYEHHA OTPUMYE HOBMIA Miaxig Ao
OUYULLEHHA BOAM - BMKOPWUCTAHHA 6ionoriyHMx meToais. B OCHOBY iX MOKNageHO BMCOKUMA
OYMCHUW NOTeHLian pPisHOMaHITHUX riapobioHTiB — Big 6aKTepii, HaNPOCTIlWKX, BOAOPOCTEN A0
BULLMX BOAHUX POC/IMH, MOJIFOCKIB, KPEBETOK, ONIFOXET Ta iH., AKi He TiIbKM O4YULLYOTb BOAY, ane
" BUKOPUCTOBYIOTb iHLUMX T4 POBIOHTIB K MOXKMBHUI CyOCTPAT, 3MEHLUYHOUM KiNbKicTb 6iomacu B
OYUCHI cUCTEMI, WO 3MEHLIYE KiNbKiCTb BiAXoAiB i pobuTb il epeKTUBHOK Ta E€KOHOMIYHO
BUTiAHOIO.

Yomy morKHa
HaBYMTUCA

MpoBoANTN BIOTEXHO/IONYHI EKCMEPUMEHTU 3 OYULLEHHSA BOAM Bif, 3abpyAHIOKYMX OpPraHivYHUX
CNONYK, 30Kpema, 6apBHMWKIB, CUHTETUYHWUX MOBEPXHEBO-AaKTUBHUX PEYOBWUH, aHTUOIOTUKIB;
HeOopraHi4YHMX pevyoBMH, HaNpUKNag, iOHIB BaXKKMX MeTaniB, HiTpaTis, pocdarTis;
0BOJIOAITU METO4AMM KOHTPOIIO AKOCTI MPUPOLHUX i CTIYHUX BOA,

NPOBOAUTM MIKPOCKOMYBAHHA TrigpobioHTiB 6i0N0rYHMX OYUCHUX cucTeM AnA
Mop®dONOriYHOro CTaHy Ta BCTAHOB/IEHHA BUAOBUX XapaKTePUCTUK;

OBOJIOAITN 3HAHHAMM LLOAO TEXHOJ/IOTNYHMUX NpoLeciB 6ioN0oriYHOro OYMLLEHHSA BOAM HA Ajoumnx
OYMCHUX cropyaax dapmaueBTUYHMX 3aBOAIB, MONOKONEPEePObHMX MiANPUEMCTB, NMB3ABOLAB,
Le/t0103HO-NanepoBmx Gpabpuk, LWKip3aBoAiB Ta iH.

aHanisy ix

AK MmOXKHa
KopuctyBaTuca
HabyTUMM 3HAHHAMM i
YMiHHAMU

OpeprKaHi 3HaHHA 003BONATb MalBYTHIM BUCOKOKBanidpikoBaHMM daxiBusm po3pobnatn BKpai
HeobXigHi AnA BUXKMBAHHA NOACTBA HioTexHONO il Bi4HOBNEHHA AKOCTI BOAM, 3YKUTOI Y NobyTi,
NPOMMCNOBOCTI, CiNbCbKOMY FOCNOAAPCTBI, peKkpeaLi;

KepyBaTM TEXHONOrYHMMM npouecamn HiONOrYHOro OYULEHHA BOAM HA MNPOMMUCNOBUX
nianpuemcTeax ¢papmaLeBTUYHOT, XapyoBoi raiysi Ta iH.;

BiAKPMBATUMYTb NEPCMEKTUBY ANA peanisau,ii HOBUX HaNpPAMKIB y 6i0OTEXHOOTIT OYNLLLEHHA BOAM:
npougecie 3 iMM00ifi30BAHUMM HA HOCIAX MIKpPOOPraHismamu; 3 rpaHy/IbOBaHUM MYJ/IOM; 3
OTpMMaHHsAM 6iorasy; membpaHHMX 6GiopeaKTopiB; ¢iTOpeakTopiB 3 BULWMMKU BOAHUMMU
pPOCAMHAMKN — PACKOIO, EMXOPHIED TOWLO; BiopeaKTopiB 3 BKAKOYEHHAM A0 cKknagy bioueHosy
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MOJIIOCKIB — i3, KOTYLWIOK, a TaKOX pakonogibHux i oniroxeTt, Wo A03BOAUTb 36inbWNTH
edEeKTUBHICTb OYMLLEHHA BOAW, 3MEHLWNTU 06’eMM YyTBOPIOBAHMX OCAAiB i BUTPATU KOLWTIB Ha
OTPMMaHHA BMXiZHOTO NPOAYKTY — YMUCTOI | KOPUCHOI BOAMW.

IHpopmauiiiHe

Cunabyc, niapy4yHMKN Ta HaBYa bHi NOCIGHMKN (ApYKOBaHi Ta €N1eKTPOHHI BUAAHHA).

3abesneyeHHn Mnatdopma gmcTaHuinHoro HaB4aHHA «CikopcbKuiny, E-Kamnyc
AucumunaiHm
Bup cemectpoBoro 3anik
KOHTpOAO
BIOIH>KEHEPIA
Kadeapa, aka Kadeapa bioeHepreTkun, bioiHpopmaTrKm Ta ekobioTexHonorii BT
3abesneuye
BUKNAAAHHA
PiBeHb BULWW,OI Mepwwnit (6akanaBpcbKuMiA)
ocCBiTU
Moxnusi Hemae
obmerKeHHA
Kypc, cemectp 4 (7 cem.)

O6car

4 kpeantn EKTC

ayauTopHa poboTta — 72 roguH (nekuji - 36 roauH, NpakTUYHi 3aHATTA — 18 rogMHKU, NabopaTopHUX
3aHATb — 18 roauH)

camocTiliHa poborTa - 48 roguH

3304He HaBYaHHA:

ayauTopHa poboTta — 18 roauH (nekuii — 8 roauH, NPakTUYHi  3aHATTA — 4 roguHu, nabopaTopHi
poboTn — 6 roguH)

camocTilHa poboTa - 102 roauH

Mosa BuKnagaHHA

YKpaiHCbKa

Bumoru pgo I'DYHTYETBCA Ha 3HAHHAX, OAEPXKAHMX CTyAEHTaMW MpW BUBYEHHI AucumnaiH: Gioximii, Gionorii

NoYaTKy BUBYEHHA | KNiTUHW, reHeTuKM, 6iodisnKku, 3aranbHoi mikpobionorii Ta Bipyconorii.

Ancuunaiim

Lo 6yge BuByeHHA bioiH}KeHepii nepenbayae O3HAMOMAEHHA 3 MPUHUMNAMW (HXKEHEPHMX MNPAKTUK Ta

BMBYATUCA TexHoJIorin y meauumHi, 6ionorii, cinbCbKOMYy rocnofapcTsi 0co61MBO NpU BUPILLEHHI €KOOTIYHUX,
NPOMWUCNOBMX, EKOHOMIYHMX NpPobaem Ta OXOPOHi 340poB’A. byae PoO3rAAHYTO NPOEKTYBaHHA Ta
CcTBOpeHHA biomatepianis, ¢dapmaueBTMYHMX npenapaTiB. OnaHyBaHHA  BioiHXeHepHUMU
MeToAMKaMMU (TaKMMU AK TeHeTMYHa peKoMbiHauif) Mpoknafe WAsX A0 CTBOPEHHS TFeHEeTUYHO
3MiHEeHWX, TPAHCTEHHMX KMUBUX OPraHiamis (BipyciB, MiKpOOPraHiamiB, POCAWH i TBAPUH).

Yomy ue LUinecnpamoBaHe BHECEHHS 3MiH Y XXMUBi opraHiamu Mikpobis, poCcAnH, TBapUH, NOANHM TaK Camo, AK

uikaso/Tpeba i KepyBaHHA X GYHKLiAMM 3 AaBHIX AaBeH NPMBabIOBaN0 CycniNbCTBO, LLO CTA0 HA LWAAX PO3BUTKY.

BUBYATHU 3 Yacom BAOCKOHANEHHA TeXHIYHWUX 3HapAAb i 3acobiB CTUMYNIOE CTBOPEHHA Binbll epeKkTUBHUX

maTepianis, iHCTPYMEHTIB, MeTOAiB ANA MaHINyAAUiA 3 KUBMMM KAITUHAMKM | LinicHUMMK
opraHiamamu. [lo Toro K, AK 6a4Mmo, i 3aXMCT HABKONMLIHBOIO CepefoBulLA CTAaE Bce binbl
aKTyanbHMM. TOWMpPEHHA HOBWX BIPYNEHTHUX LWTaMiB, XBOPOO, 3MiHa KAiMaTy CNPUYMHIOTL
OKY/IbTYPEHHS BUAiB 3 ANKOT NPMPOAN, BUBEAEHHS Cy4acHUX COPTiB, Nopia, ribpuais 3 noninweHnmm
rocnoapCbKMMM XxapakTepucTnkamu, 6inbLIoo AKICTHO, CTIMKICTIO Ta NPOAYKTUBHICTIO. [epepaxoBaHi
acnekT, Wwo byayTb po3rAAHyTi B AaHOMY Kypci — Le Auwe BepxiBKa aicbepra ana monogux,
LOMUTIMBUX Ta HANONETNUBUX AOCNIAHMKIB.

Yomy morkHa
HaBYUTUCA

Linnii Komnnekc cy4acHUX 3HaHb i MOYaTKoOBMW AocBig, HabyTi malbyTHimM npodecioHanamu,
3HaA061AaTbCA ANA OLiHIOBAHHA AOLINbHOCTI NPOBeAEHHA FeHHOIHXEHEePHUX MaHinynauin. byaytb
cbopmoBaHi HaBMYKM Nigbopy NOYaTKOBOro MaTtepiany A1 BAOCKOHANIEHHA KMBWUX OpPraHi3mis,
3aK/M1aZeHi NPaKTUYHI HaBMYKM POBOTM 3 METOL4AMM KNITUHHOI Ta FreHHOT iHXeHepii. PO3ymiHHA ocHOB
niabopy KUBWABHUX CepenoBuLL ANA KyNbTUBYBAHHA KAITUH | TKaHWH in vitro, yKknagaHHA
CeNeKLUiMHO-TEHETUYHMX MPOrpammM 3 BUKOPWUCTAHHAM K/JaCUMYHMX Ta IHHOBALMHMX MeToAiB
6ioiHXeHepii A03BONATL NepeabayaTn NepPCneKTUBHI WAAXWM BNPOBaAKEHHA HAayKOBUX BigKpUTIB Y
BMPOOHMUTBO. 3a/1ly4eHHA A04ATKOBMX 3HaHb 3 iIHO3EMHOI fliTepaTypu, 3acobiB macosoi iHpo pmauii,
3aKOHO4aBYO-HOPMATUBHOI 6a3n NiAWTOBXHYTb A0 PO3YMiHHA Cy4acHOro CTaHy i Micua reHeTU4Ho
MOAMPIKOBaHUX OPraHi3miB Y HALLOMY KUTTI.

Pe3ynbTaT HaB4yaHHA:
MornnbneHHi HOPMATUBHI BMiHHA:
- BMiTM aHani3yBaTK 6ioTeXHO/IOrYHI NPOLLECH Ha MOJIEKYNISPHOMY Ta KNITUHHOMY PiBHAX
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BMiHHA, OTPMMaHIi NPy BUBYEHHI AaHOi AUCUMMAIHK:
- BMiTW 3aCTOCOBYBATN TEOPETMYHI NiAX0AMN Ta MPAKTUYHI HAaBUUYKMN POBOTU 3 METOAMKAMMU KNITUHHOT
Ta reHHOI iHXeHepii.

AK MOXKHa
KopuctyBaTuca
HabytTumu
3HaHHAMM i
YMiHHAMU

CTYAEHT 3MOXKe:
— posibpatvca y BesMYesHil KiNbKOCTI Cy4aCHMX HAyKOBWUX [AOC/iAXEHbD,
NPiOPUTETHI HANPAMKKN PO3BUTKY AAHOI rany3i 3HaHb;
—  BWKOPWUCTOBYBATM MPUHUMNU KOHCTPYIOBAHHA KMBUX OpraHiamis, nigibpatn BuxigHui
maTepianu, 3anponoHyBaTh cxemu BioiHKeHepHUX pobiT;
—  KBanipikoBaHO NPOBOAUTU EKCMEPUMEHTasIbHI Ta HayKoBI
6ioiHXKeHepii, KPUTUYHO aHaNi3yBaTU OTPUMAHI pe3ynbTaTu;
34iACHIOBATM HaBYaHHA NepcoHany Ta Nignernnx cniBpobiTHUKIB npuitomam i metogam poboTtu B
ranysi KNiTMHHOI Ta reHeTUYHOI iHXKeHepii.

BU3HAYUTU

[OCNIAXEeHHA B ranysi

KoMneTeHTHOCTI, AKi MOYKHa OTPUMATH, BUBYMUBLLWN AAHY ANCLUMAIHY:

[aHuiA OCBiTHIA KOMNOHEHT A03BONUTL NOFNUMBUTU HACTYNHI HOPMATUBHI KOMNETEHTHOCTI:
34aTHICTb KOMMJIEKCHO aHanidyBaTn 6ionoriYHi Ta 6iIOTEXHONOFYHI NPOLECHM HA MONEKYNAPHOMY Ta
KNITUHHOMY PiBHAX

[aHuiA OCBIiTHII KOMNOHEHT HAZA€ HAaCTYNHi KOMMNETEHTHOCTi:

34aTHICTb 3aCTOCOBYBATM TEOPETMYHI MiAXOA4M Ta NPAKTUYHI HaBMYKM PobOTM 3 MeToaMKamu
KNITUHHOT Ta FeHHOI iHXeHepil.

34aTHICTb 34iMCHIOBAaTU EKCNEPUMEHTasIbHI AOCNIAMKEHHA 3 BAOCKOHANEHHS 6i0N0riYHUX areHTis,
LWAAXOM 3MiHW Y CTPYKTYpPi CNafiKoBOro anapaTy Ta QYHKLiOHaNbHI akTUBHOCTI 6ioNorivYHMX areHTiB

IHdpopmauiiiHe

Cunabyc AuMcuMnAiHM, HaBYafbHI NOCIOHWKKM, KOHCNEKT nekui Towo. E-Kamnyc, Mnatdopma

3abesneyeHHn AMCTaHUiMHOro HaBYyaHHSA « CIKOPCbKMIA»
Bua cemectposoro | 3anik
KOHTpPOJIIO
BIOEHEPI'ETUKA
Kadeapa, aka BioeHepreTunku, bioiHpopmaTnKKM Ta ekobioTexHonorii PBT
3abesneuye
BUKNAAAHHA
PiBeHb BULLOi OCBITU Mepwwnin (6akanaBpcbKuit)
Moxnusi Hemae
obmeXKeHHs,
CneuianbHocrTi, gna
AKUX aAanToBaHa
aucumnaiHa
Kypc, cemectp 4 (7 cem.)

O6¢car gucumniim Ta
posnoain roguH
ayAUTOpHOI Ta
camocTiliHOi po6oTu

4 kpeantn EKTC, 3 AKUX

OeHHe HaBYaHHA:

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

camocTiiHa poboTa - 48 roauH

33a04YHe HaBYaHHA:

ayauTopHa poboTa — 18 roguH (nekuii — 10 rogMH, NPaKTUYHI 3aHATTA — 4 roguHKU, nabopaTopHi
po60oTn — 4 rognHm)

camocTiHa poborta - 102 roauH

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru g0 noyatky
BUBUYEHHA AUCLUNANIHN

- 3aranbHi NPUPOAHNYO-HAYKOBI 3HAHHSA;
- 6a308i 3HaHHA 3 Xximii, bionorii, ekonorii;
- piBeHb BONOAIHHSA aHINiINCbKOO MOBOIO He HUKYe A2

LLlo 6yae BuByaTuca

Mpouecn oTpuMaHHs pisHUX BUAiB bionanunea, ctagjii 6ioeHepreTMYHUX TEXHOJIOri Ha OCHOBI
KOHBepCii opraHiyHMX peyoBMH Biomacu y NasMBO, METOAM OLHKM AKOCTi bionanuBea Ta
CUpPOBUHW. EKONOriYHi acnekTn bioeHepreTukn

Yomy ue uikaso/Tpeba
BMBYATH

BifHOBNIOBaHa eHepreTMKa Ta 30Kkpema bioeHepreTMKa CTPIMKO PO3BMBAETLCA Y CBITi, LLO
06YMOB/IEHO BUYEPTHICTIO T3 BUCOKOHO LLIHOKO eHepropecypciB. 3a OHOBEHO AMpeKTMBOo EC
00 2030 poKy He meHLe 32% eHeprocnoXKMBaHHA MAE NMOKPMUBATUCA 32 PaXYHOK BiAHOBAIOBAHUX
axkepen eHeprii. OcobimBy yBary npuainaoTs bioeHepretui. YKpaiHa mMae BeIMKUIA noTeHLian
6iomacu, AoCTynHOI AnA BUPOBHNLUTBA eHeprii, WO € NepeayMOBOIO AN AMHAMIYHOTO PO3BUTKY
ceKkTopa bioeHepreTuKku.
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Tomy Ha PMHKY NpaL,i NPOrH030BaHO MOMMUT Ha creujanictax y raaysi 6ioeHepreTnku

Yomy moxKkHa

3HaHHA:

HaBuYMUTUCA - NP0 OCHOBHi NOHATTA Ta TeHAEHL,i PO3BUTKY TEXHIYHOI BioeHepreTMKK y cBiTi Ta YKpaiHi
30KpeMa;
- TEeXHONOrili OTPUMAHHA Ta BUKOPUCTAHHA TBEPAOro (NanunBHi rpaHyan Ta 6pukeTH), pigkoro
(6ioamsens, bioeTaHony, biobyTaHony, biomeTaHoNy), Ta rasonoaibHoro 6ionanmea (CUHTE3-
rasy, biomeTaHy, 6ioBogHt0);
- Mpo TepMOXiMiyHi eHepreTUYHi Nnpouecu (ropiHHA, rasudikauia, nipois), XximiyHi npouyecn
(nepeecTepudikaLia pOCAMHHMX | TBAPUHHUX XUPiB), BioxiMmiyHi Npouecn (MeTaHoBe Ta
cnupTose bpogiHHA).
- METOZAIB OLiHKMN AKOCTi CMPOBUHM Ta bionanuea A iXHbOro BUPOO6HULTBA;
- OCHOBHi NPUHUMNK perynaLii meTabosismy Ta WBMAKOCTI POCTYy MiKpoopraHismis gns
opraHisauii biokoHBepcii opraHiyHMX BiaxoAis y 6ionanmeo.
YMiHHA:
- po3pobsATU TEXHONOFIYHI CXeMW BUPOBHMLTBA pi3HUX BUAiB Bionanmea 3 pisHOMAHITHOI
CMPOBUHU 3 MiHIMaZIbHUM BNJIMBOM Ha HaBKOJIMLLHE NPUPOAHE CeEpesOBULLE.
BM3HAYaTW OCHOBHI XapaKTepUCTMKK BioeHepreTUUYHOI CMPOBMHM i roToBoro 6ionanunea Ta
iXHIO BiANOBIAHICTb BCTAHOBNEHMM BUMOTaM.
AK MmOXKHa CtypeHT 6yae matu 34aTHICTb A0:
KopuctyBaTuca - NOPIBHAHHA €HepPreTUYHOro NoTeHL,aAy Pi3HUX BUAIB CUPOBUHU;

HabyTUMM 3HAHHAMM i
YMiHHAMU

- PO3YMiHHA NPUHLMMIB TEXHONOTIYHUX NpoLeciB bioeHepreTUYHMX
BUPOOHULLTB, OLLIHKM iXHbOTO BMAMBY Ha HABKO/IMLIHE CEPEAOBULLE Ta YMIHHA
3anponoHyBaTW 3aX0AM WOA0 3MEHLLEHHSA LbOro BM/a1BY;

- aHanisy TEXHONOTYHUX pilleHb ANA NiABULLEHHA BUXoAy bionanunea;
- aHanisy AKkocTi 6ionasnBa, BUrOTOB/IEHOTO 3 Pi3HMX BUAIB CUPOBUHM.

IHdpopmauiiiHe
3abe3neuyeHHsA
AUCUUNNIHN

Cunabyc, NiApy4YHUKM Ta HaBYaNbHI NOCIBHUKM (APYKOBaHI Ta eNEeKTPOHHI BUAAHHA).
Mnatdopma gucTaHLuinHoro HaB4aHHA «CikopcbKuny, E-Kamnyc

Bupg cemectposoro
KOHTpOAIO

3anik
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AHomauii subipkosux oucyunnin 0011 eus4yeHHA HA 4 Kypci (8 cem.)

THHOBAIIMHE OBJAJTHAHHSA 1151 PAPMAIEBTUYHUX BUPOGHUIITB

Kadeapa, aka
3abesneuye
BUKNAAAHHA

bioTexHiKM Ta iHXeHepil

PiBeHb BULLOi OCBITH

Mepwwnit (6akanaBpCcbKMiA)

Moxnusi
obmeXKeHHs,
CneuianbHocrTi, gna
AIKNX aAanToBaHa
aucumnnina

Hemae

Kypc (cemecTp)

4 (8 cem.)

O6car gucumnnium
Ta po3noain roguH
ayAUTOpPHOI Ta
CcamocTiliHOi po6oTu

4 kpeantn EKTC, 3 AKMX

OEeHHe HaBYaHHA:

ayauTopHa poboTa — 54 roauH (nekuji - 36 rogMH, NPakTUYHI 3aHATTA — 18 roguHu)
camocTiliHa poboTa - 66 roguH

3304YHe HaBYaHHA:

ayauTopHa poboTa — 8 roguH (NeKuii - 6 roguH, NPaKTUYHI 3aHATTA — 2 TO4UHK)
camocTiHa poboTa - 112 roauH

Mosa BuKnagaHHA

YKpaiHCbKa

Bumoru go noyatky
BUBYEHHA

I'PYHTYETbCA Ha 3HAHHAX, OAEPKaHUX CTyAeHTaMM NPU BUBYEHHI avcumnnin: «Mpouecn, anapaTy
Ta yCTaTKyBaHHA 6i0TEXHONOMYHUX BUPOBHMLTBY, «[IPOEKTYBAaHHA BIOTEXHONOMIYHNX
BMPOBHMUTBY, «3aranbHa bioTexHosoria», «Buwa matemaTnkay, «ismkar, «IHxKeHepHa i
Komn'toTepHa rpadika», «bioiHpopmaTuKa».

LLlo 6yae BuBYaTUCA

IHHOBaLjiHe 06MafAHAHHA ONA OTPUMAHHA TBEPAUX, M'AKUX, PIAKUX Ta ra3onofibHMX NikapcbKunx
dopm. CyyacHe dapmaueBTUYHe 06/MafHAHHA, AKE BUMKOPUCTOBYETbCA ANA KOHTPOJO AKOCTI
BMXiZHOT CUPOBUHW, MPOMINKHUX MaTepianiB Ta rOTOBOro NPoAyKTy. AHani3 poboTH TEXHONOFIYHUX
NiHIN 3 MeToto BMABAEHHA "By3bKMX" micub i GOpMyBaHHA 3ax0A4iB MO iX yCyHeHHI0. MoaentoBaHHsA
TEXHO/IOFYHOrO HaBaHTaXKeHHA 0bnafHaHHA Ha 1abopaTOPHUX CTEHAAX.

Yomy ue
uikaso/Tpeba
BUBYATU

PO3BMTOK TEXHONOri, 3a OCTAHHIi POKKW, 3pO6UB CTPIMKUIA pPUBOK Yy apmaLeBTUYHIN
npomucnosocTi. Li gocarHeHHs 3abe3nevyoTb HOBe iHHOBaLilHe BauyeHHsA ManbyTHIX TeXHONOT I,
HanpwWKkNag, TEXHOMOMYHI Ta NabopaTopHi MAWWMHWM  ANA  BUMPOBHWUUTBA  dapMaLeBTUYHMX
npenapatis, 6€3KOHTAaKTHi MOHOB/104HI MALWMHW A5 BUCOKOLIBUAKICHUX aBTOMATUYHUX onepaLin,
o6n1agHaHHA ANA acenTUYHMX onepauin. LUTy4HWin iHTeneKT 3anpoBaAKye BUKOPUCTAHHA poboTiB
ANnA 36upaHHA Ta COpTyBaHHA dapmMaueBTUYHOI NPOAYKLii: HanNOBHEHHA Ta 3aKymNoOpBaHHA
TBEPAUX MPOAYKTIB, 6NOKM ANA BUNYYEHHA LWNPWLIB 3 THi3Aa Ta MOBEPHEHHA Micna iHchnekwii.
MalmrHu i niHii ana dapmaueBTUUHOT MPOMUCIOBOCTI 3 iHHOBaUIMHMMU YHKLiAMK 3abe3nedytoTb
cTabinbHicTb, 6e3neyHe BMPOBHMUTBO Ta BiACTEXEHHA MpoayKuii. [akeTu nporpamHoro
3ab6e3neyeHHn HaZae HOBI TEXHONOTII, YHiIKanbHi Ana dapmMaLeBTUYHOIrO PUHKY.

Yomy morKHa

[ucumnnida HafacTb 3HaHHA, AK:

HaBUYMTUCA — BMITMU po3pobnATM CTeHAM ANA  MOAE/NIOBAHHA  TEXHO/IONYHOrO  HaBAHTAXKEHHSA
dapmaneBTMYHOro 0bnafHaHHA, sKke mae 6yt BUNPobyBaHo.
—  OBOJIOAITU TEOPETUYHMMM Ta MPAKTUYHMM HABMYKaMKM 3 eKcnyaTauii Ta TexHiYHoro
obcnyrosyBaHHA iHHOBaLiMHOIO papmMaLLeBTUYHOro 0b61agHaHHS;
—  BWKOHYBaTW OCHOBHi pO3paxyHKM obnagHaHHA ans BUPOOHWUUTBA GapmaLLEBTUYHOI
NPOAYKLi;
—  3aCTOCOBYBATM NpaBWAa MOBOAMKEHHA 3 MNPOAYKUiE, MmaTepianamu, 36epiraHHam i ii
TPAHCNOPTYBAHHAM;
— edeKTMBHO BMKOPUCTOBYBATU IHCTPYMEHTM NPOEKTYBAHHA [A/NA CTBOPEHHA CKA3fHMUX
iH}XEeHepHUX cMCTEM Ta ONTMMI3aL,ii po6oYMX NpoLECiB.
AK moXKHa Oucumnniva HagacTb MOXK/IUBICTD!
KopucTyBaTuca CaMOCTIMHO BAOCKOHAMOBATM KOHCTPYKLii 06nafHaHHA YCTaTKyBaHHA, NPUAAAiB Ta AiarHOCTUKMU

HAbyTUMM 3HAHHAMM
i yMiHHAMM

ANA NiABULLEHHA NpaLe3aaTHOCTI, NPOAYKTUBHOCTI, TOYHOCTI HaAIMHOCTI ANnA 3abe3neyeHHs
KOHKYPEeHTO34aTHOCTI Ha CBITOBOMY PUHKY, bepyun 40 yBarv cydacHi TeXHoNorii, Wwo
BMKOPUCTOBYOTbCA A7 GapMaL,eBTUYHOIO BUPOHHMLTBA

IHpopmauiiiHe
3abesneyeHHn
AucumunaiHm

Cunabyc AMcumMnAiHKW, HaBYaNbHi NOCIGHMKM, KOHCNEKT Nekuin Towo. Mnatdopma AncTaHLiNHOrO
HaBYaHHA «CIKOPCbKUN»

44




Bug cemecTpoBoro
KOHTPOAIO

3anik

KOMIT'FOTEPHE TPOEKTYBAHHA TEXHOJIOI'TYHUX ITPOLIECIB B

BIOTEXHOJIOT'TI TA ®APMAIIII

Kadeapa, aka
3abe3neuye
BUKNAAAHHA

bioTexHiKu Ta iHXeHepil

PiBeHb BULLOI OCBITH

Mepunii (6akanaBpcbKuin)

Moxnusi
obmeKeHHs,
CneuianbHocTi, gna
AKUX aAanToBaHa
aucuunnila

Hemae

Kypc (cemecTp)

4 (8 cem.)

O6car gucumnnium
Ta po3nogin roguH
ayAUTOpPHOI Ta
camocTiiiHoi poboTn

4 kpeantn EKTC, 3 AKMX

JEeHHe HaBYaHHA:

ayauTopHa pobota — 54 roguH (nekuii - 36 roauH, NpakTUYHi 3aHATTA — 18 roguHm)
camocTiHa poboTa - 66 rognH

3304He HaBYaHHSA:

ayauTopHa poboTa — 8 roauH (nekuii - 6 roanH, NPaKTUYHI 3aHATTA — 2 TOANHM)
camocTiliHa poboTa - 112 roauH

Mosa BuKnagaHHA

YKpaiHCbKa

Bumoru go noyatky
BUBYEHHA

I'PYHTYETbCA Ha 3HAHHAX, OAEPMKaHMX CTYAEHTaMM NPU BUBYEHHI Ancumnain: «pouecu, anapatu
Ta YCTATKYBaHHA BiOTEXHONOMYHUX BUPOOHMLTBY, «[IPOEKTYBAHHA BIOTEXHONOMIYHUX
BMPOOHMUTBY, «3aranbHa bioTexHooria», «Buwa matematuka», «Pismkar, «IHxeHepHa i
Komn’toTepHa rpadika», «bioiHpopmaTmKa».

Lo 6yae BuB4aTUCA

MeToau BUKOPUCTaHHA KOMN' IOTEPHMX CUCTEM aBTOMATU30BaHOro NpoekTyBaHHA (CATP)
peanizoBaHUx B NakeTax nporpam Revit, OnShape, SolidWorks ana pospobaeHHA TeEXHONOTYHUX
NPOEKTIB.

MNiaxoau oo BukopuctaHHA CAMP npu nobyaosi anapaTypHUX cxem BUPOBHULTBA, KOHCTPYK LT
06n1agHaHHA, CTBOPEHHI ByAiBENIbHUX CXeM, PO3PAxXYHKY TEXHONOTMYHMX NapameTpiB.

Yomy ue
uikaso/Tpeba
BUBYATHU

Po3pobka HOBMX BIOTEXHONOFYHMX MPOEKTIB CTUKAETLCA 3 NOCTIMHUM YCKNAAHEHHAM TEXHONOFIN
Ta 3POCTAaHHAM KiZIbKOCTi YNHHUKIB, AKi BM/IMBAIOTb Ha AKICTb OTPUMAHOI NpoAyKL;i Ta ii
cobiBapTictb. CAMNP 3a6e3neyytoTb BpaxyBaHHs 6ifiblIOCTi NapaMeTpiB, 3HMKYHOTb 3aTpaTh Ha
NPOEKTYBaHHA AK TMMOBWX, TaK | HOBUX TEXHOOFiN, 3a6e3nevytoTb HarNALHICTb NPUNHATUX
pilleHb, 3HUXKYIOTb 3aTPaTK Yacy Ha BHECEHHA KOPEKTMB.

Yomy morKHa
HaBUYMTUCA

OucumnniHa HagacTb MOXKAMBICTb:

- NpoBOAUTU PO3pP0obBAEHHA TEXHIYHOI AOKYMEHTaLji B NakeTax nporpam Revit, OnShape,
SolidWorks;

- NPOEKTyBaTW NapameTpUYHi enemeHTn 061agHaHHA Ta NPUMILLEHb.

- edeKTUBHO BUKOPUCTOBYBATW iIHCTPYMEHTU NPOEKTYBAHHA A1 CTBOPEHHS CKAA4HUX
iH}XeHepHUX cMCTeM Ta ONTMMI3aL,ii poboumx npouecis.

AK MOXKHa
KopuctyBaTucsa
HabyTMMM 3HaHHAMM
i yMiHHAMM

JOvcumnniHa HagacTb MOXKIMBICTD:

- BpaTh yyacTb y poboTax 3 po3paxyHKy i MPOEKTYBAHHA TEXHOJIOTNYHMX pilleHb BiagNoBigHO 40
TEXHIYHWX 3aBAaHb 3 BUKOpUCTaHHAM cydyacHux CAD/CAM/CAE cuctem;

- 3abe3neyyBaTn MOAENOBAHHA TEXHIYHUX 06’ EKTIB | TEXHONOTNYHMX NPOLLECIB 3 BUKOPUCTAHHAM
CTaHAAPTHMX NaKeTiB i 3ac06iB aBTOMAaTU3aL,i iHXXEeHEepPHUX PO3pPaxyHKiB.

- MpoBogunTtn 1 3-D Bi3yanisaLii NpoeKTHUX piweHb gna dapmaueBTUYHUX Ta BioTeXHONOTIYHNX
BMPOOHMLTB.

- 3abe3neyyBaTM MOAENOBAHHA TEXHIYHMX 06’EKTIB | TEXHONOTIYHMX NPOLLECIB 3 BUKOPUCTAHHAM
CTaHAAPTHUX NAKeTIB i 3acobiB aBTOMATU3ALLT IHXKEHEePHMX PO3PaxXyHKiB.

IHpopmauiiiHe

Cunabyc, Nigpy4YHMKM Ta HaBYANbHI MOCIBHUKM (APYKOBaHI Ta eNeKTPOHHI BUAAHHS).

3abe3sneyeHHA Mnatdopma gncTaHuUiMHOro Has4aHHA «CikopcbKuiiy, E-Kamnyc
Aucumnniim

Bup, cemectpoBoro 3anik

KOHTPOJIO
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BIOTEXHOJIOI'TA CIVIBCBKOT'OCITIOJAPCBKUX BUPOBHUIITB

Kadeapa, aka
3abesneuye
BUKNAAAHHA

Mpomucnosoi 6ioTexHonorii Ta biopapmauii PET

PiBeHb BULLOT
oCBiTU

MepLunii (6akanaBpcbKuin)

Moxnusi
obmexKeHHs,
CneuianbHocrTi,
ANA AKNX
afAanToBaHa
aucumnnina

Hemae

Kypc, cemectp

4 (8 cem.)

O6car gucumunniim
Ta po3nogin roguH
ayAUTOpPHOI Ta
CaMOCTiliHOI
po6oTtun

4 KpepuTn EKTC (120 roamH), 3 AKKUX

AEHHE HaBYaHHA:

ayauTopHa pobota — 54 rog,. (nekuji - 36 rog,., nabopaTopHi 3aHATTA — 18 rog,.)
camocTiltHa poborTa - 66 roa.

3a04He HaBYaHHA:

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

Mosa BuKnagaHHA

YKpaiHCbKa

Bumoru po
NOYaTKy BUBYEHHA
AUCUUNNIHN

I'PYHTYETbCA Ha 3HAHHAX, OAEPXaHUX CTYAEHTaMM MPY BUBYEHHI AncuMniH: ¢isvKa, Ximia, 3aranbHa
6ioTexHosorif, reHeTMKa, OCHOBM FEHETUMYHOI Ta KAITUHHOI iHXKeHepii, 3aranbHa mikpobionoria i
Bipycosoris, 6iosoria KNiTMHW, NpouecK, anapati Ta yCTaTKyBaHHA BiOTEXHONOMYHUX BUPOOHULTB,
6ioximin

Lo 6yne
BUBYATUCA

bioTexHosorii B  cinbCbKorocnogapcbkomy BMpoOBHUUTBI, nepepobka BiAXOAiB  CiNbCbKOro
rocnofapcrea 3 BUKOPUCTaHHAM BioTexHonorii, bakTepianbHi Ta 6iosorivYHO aKTUBHI NpenapaTtn ana
POC/AMHHWLTBA Ta TBAPWHHWLTBA, CeNeKLiA Ta TreHeTMYHa iHXKeHepia B TBAPUHHMLUTBI Ta
POC/IVHHULTBI

Yomy ue
uikaso/Tpeba
BMBYATU

Ouncumnnida HaZacTb MOMK/IMBICTb MOFIMBIEHHSA Y CTYAEHTIB KOMNETEHL,N, LLLO CTOCYIOTbCA HayKOBUX
[OC/iAXeHb Ta MPaAKTUYHOI AiANbHOCTI, CNPAMOBAHMX HA MOKPALLEHHS iCHYUYMX Ta pPO3pOb6KY
HOBITHIX BGiOTEXHOOTIN CiZIbCbKO-TOCNOAAPCbKOIO MPU3HAYEHHA: MEeToaM MOJEeRyAApHOi Bionorii
ONA KOHTPONKO HACIHHEBOro martepiasly Ta CTBOPEHHS HOBMX COPTIB POCAWMH, 3aCTOCYBAHHA
reHeTUYHoi Ta KAITUHHOI iHMKeHepii B TBAapWMHHWUTBI, b6ionectMumamM Ta 6iogobpuea Aans
POCAMHHMUTBA, BeTepuMHApPHi npenapatv, Kopmosi [A06aBKM Ta KOpMWM AN TBAPWMHHMLTBA],
6ioTpaHchopmaLia BiaXoaiB CilbCbKOrocnoAapCcbKOro NOXOAMKEHHA.

OTpuMaHi TeOpPeTUYHi 3HAHHA Ta MPAKTUYHI HaBWMYKM CNPSMOBAHI Ha GOPMYBaHHA Yy CTYAEHTIB
KOMMETEHLLM, SKi 403BONATb NPALLIOBATM B HAYKOBUX YCTaHOBAX, B labopaTopiax cepTudiKyBaHHA Ta
KOHTPOJIO SIKOCTi Ta Ha BUPOOHMLTBAX, NoB a3aHux 3 AlK.

Yomy moxKHa
HaBuUTUCA

Pe3ynbTaTh HaBYaHHA:

- BmitTK aHanizyBatu pi3Hi HaMpPAMKM CiNbCbKOrO rocnofapcTtBa 3 METOH BUABJMEHHA OCHOBHUX
npobnem Ta 3anpoOMNOHYBAaTU MOMAMBI LWAAXM X MOLONAHHA 3 3aCTOCYBAaHHAM HAyKOBO-
06rpyHTOBaHUX 6IOTEXHONOTYHUX NigXoA4iB 3 MOPIBHAHHAM 3  KNACUYHMMKM cnocobamm  ix
BUPILLEHHA.

- Bmitn BMAinatTM 3 npupogHux cybecTpaTiB Ta  iaeHTMOIKYBaTUM  MIKPOOPraHismMmu  pisHUX
CUCTEMATUUYHUX TPYM, BM3HA4YaTU MOPPOOro-KynbTypasbHi Ta ¢isionoro-6ioximiuyHi BNacTMBOCTI
pi3HMX Bi0NOTiYHUX areHTiB, NEPCMNEeKTUBHUX A1 CTBOPEHHS MpenaparTiB CiIbCbKOroCcnoAapcbKoro
NPU3HAYeHHA.

- Bmiti npoBoauMTK MikpobionoriyHi gocnigKeHHa FPYHTIB, aHaNi3yBaTM OTPUMaHI pe3yabTaTh Ta
HagaBaTM BUCHOBKM Ta peKomeHaauii WoAo MOXKAMBOIO 3aCToCyBaHHA OiOTeXHOMOrYHUX
npenaparis 414 NOKPALLEHHA CTAHY I'PYHTIB.

- Bmiti npoBoanTM aHanis npenapatiB 6iOTEXHONOrYHOrO MOXOAMEHHA 3 METOK KOHTPOIO iX
AKOCTi Ta MOXX/IMBOrO NMOKpPaLLEeHHSA.

- BMiTM NpoBOAMTU NOLIYKOBI AOCNIAXKEHHA ANA PO3POOKM CXEMW CTBOPEHHA 6ioTEXHOMOTYHOrO
npenapaTty A8 BUKOPUCTAHHA B Ci/IbCbKOrOCNoAapCbKMX BUPOOHMLITBAX.

AK MoXHa
KopuctyBaTuca
HabyTumu
3HaHHAMM i
YMiHHAMU

KomneTeHTHOCTI, AKi MOXKHa OTPUMATH, BUBYMBLLUN AaHY ANCLUMNIIHY:

- 3paTHicTb MowWwyKy, nigbopy Ta aHanisy iHbopmauii 3 meTol OUiHKM cTaHy npobnemu B
CinbCbKOrocnoaapchbkit  ranysi, nposeAeHHA AOCNiAXeHb Ta HajaHHA nponosuuii  Wwoao
6ioTexHoNOriYHMX cnocobiB Ta 3acobiB il BUpPiLLEHHS.

- 3paTHiCTb  NpoOBeAEHHA  AOChigKeHb  npenapaTtiB  bBiOTEXHO/MOMYHOrO  MOXOAOMKEHHS,
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3aCTOCOBYBaHUX B POCAMHHMUUTBI Ta TBAPUHHWLUTBI, aHaNizy oTpMMaHMX pe3y/bTaTiB Ta HaJaHHA
BMCHOBKIB Ta peKOMeHaLin Wwoao ix AKOCTi;

- 3[aTHICTb CK1agaTh TEeXHOJOTYHI CXeMM Ta YA0CKOHaNBaTK icHytodi 6ioTexHonorii BUpobHULTB
npenapatiB 6i0TEXHONOrYHOrO MOXOAMEHHA CiIbCbKOrocnogapcbKoro npusHayeHHA: 6iogobpuea
Ta bGionectMumMamM pgna  POC/MHHMLITBA, BETEPUHApHi npenapatv, Kopmosi p[obaBku  ans
TBAPUHHMLTBA, a TaKOX meToam biogerpagauii  Ta 6ioTpaHchopmauii BigxoAis
CiNIbCbKOTroCnoAapCbKOro NOXOAMXKEHHA.

IHpopmauiiiHe

Cunabyc AMCUMNNIHW, KOHCMEKT JeKLi, HaBYyasibHi MOCIOHMKW, METOAMYHI peKkomeHAaauii Ao

3abesneyeHHA BMKOHaHHA nabopatopHux pobit, E-Kamnyc, NMnatdopma anctaHuiiHOro HaB4aHHS « CiIKOpCbKUIA»
AUCUUNNIHN
Bua cemectposoro | 3anik
KOHTpOIO
BIOTEXHOJIOI'TSA XAPYOBUX BUPOBHHUIITB
Kadepgpa, aka Mpomuncnosoi 6ioTexHonorii Ta biopapmauii PET
3abe3neuye
BUKNAAaHHA
PiBeHb BULWWOI Mepwwnit (6akanaBpcbKuiA)
oCBiTH
Moxnusi Hemae
obmeKeHHs,
CneuianbHocTi, gna
AIKNX aAanToBaHa
aucumnniHa
Kypc, cemectp 4 (8 cem.)

O6¢car gucumnniim
Ta po3noain roguH
ayAUTOpHOI Ta
camocTiiiHol
po6oTtun

4 kpeguTn EKTC (120 roamH), 3 AKKUX

AEeHHE HaBYaHHA:

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

3a04YHe HaBYaHHA:

ayauTopHa pobota — 10 rog, (nekuii - 6 roa., nabopatopHi 3aHATTA —4 rog,)
camocTiltHa poboTa - 110 roga,

Mosa BuKnagaHHA

YKpaiHCbKa

Bumoru go I'PYHTYETbCA Ha 3HAHHAX, OAEPXaHUX CTYAEHTaMM MPY BUBYEHHI AncUMNAiH: $i3nKa, Ximia, 3aranbHa

no4yaTKy BUBYEHHA | bGioTexHosoria, 6ionoria KAITMHM, npouecn, anapaTv Ta YCTATKYBaHHA 6GiOTEeXHOMOTIYHUX

aucuunniim BMPOBHMUTB, Bioximia, NpoeKkTyBaHHA BIOTEXHONOTYHNX BUPOBHMLTB.

o 6yge BuBUYEHHA Gi3NKO-XIMIYHKX, BiOXIMIYHMX, MIKPOBIONOFYHMX Ta TEXHONOTIYHMX OCHOB PAAY Xap4yOoBUX

BUBYATMUCA BMPOOHMLTB, @ TAKOX MOrAMOAEHI 3HAHHA 3 TUX HaNPsAMIB Xap4yoBOT NPOMMCIOBOCTI, B SKUX
BMKOPUCTOBYIOTbCA BioTexHosoriuHi npouecu. biotexHonorii xniba , NnBa, BUHa, CNUPTY €TUI0BOTO,
MOJIOYHWUX MPOAYKTIB i CMpIB.

Yomy ue BuBYeHHA anCcUMNAIHM HaJACTb MOXKINBOCTI:

uikaso/Tpeba 3acTocoByBaTV OAepPKaHUIM A0CBIA, ANA po3B’A3aHHA CKNaaHMX npobnaem i 3agay y cdepi xapuosmx

BMBYATU 6ioTexHosorin, Wo nepenbayae 36ip Ta iHTepnpeTaLito iHbopmaLii, BUbip MeToAis Ta 3acTOCYyBaHHA

iHHOBALIMHMX NiAXo4iB, 34aTHICTb CKNAA4ATU TEXHONOTIYHI CXeMW BUPOBHULUTBA XapuyoBUX NPOAYKTIB
Ta oujiHoBaTN ePEKTMBHICTb Npouecis

Yomy morKHa

Pe3ynbTaTh HaBYaHHA:

HaBUYMUTUCA —  BMITW 34iMCHIOBATM AKICHUI Ta KiNbKiCHMM aHanis AKOCTIi OCHOBHMX NPOAYKTIB Xap4oBMWX
BMPOOHMLTB, LLLO BUBYAIOTLCA B KyPCi
—  BMITM aHanisyBaTM OCHOBHi BMAWM CUPOBMHM, WO BUKOPUCTOBYIOTbCA ANA BUPOOHMLTBA
XapyoBWX NPOAYKTIB
—  BMIiTM pO3paxoByBaTWU OCHOBHY Ta AOMOMIKHY CMPOBMHY, Ki/JIbKOCTi rOTOBOI MpoAyKLii Ta
BTPATKM Ha BCix eTanax bioTexHonoriYyHoro BMpobHMUTBA.
AIK MOXKHa KomneTeHTHOCTI, AKi MOXKHA OTPUMATH, BUBYMBLLUN AaHY ANCLUNAIHY:
KopuctyBaTuca — 3[4aTHICTb BMKOPWUCTOBYBATU OAEpPMKaHi 3HAaHHA | NPaAKTUYHI HAaBUMKU Yy PO3B’A3aHHI CKNAAHUX
HabyTumu 3agad i npobnem nos’A3aHMX 3 BIOTEXHO/IOTIEID XapUYoBUX BUPOOHULTB.
3HaHHAMM i — 3[aTHICTb aHani3yBaTW i TBOPYO OCMUCAOBATU OCHOBHI TEOPIi, NPUHLMNN | NPOLLECH, LLLO NeXaTb
YMiHHAMM B OCHOBI pAAYy Xap4yoBWUX BGIOTEXHOOTiM, @ TAKOXK PO3LUMPIOBATU MOMKAMBOCTI BMKOPUCTAHHA CBOIX

3HaHb B NOAanbLWili NpodecilHin aianbHOCTI.
— 3[aTHICTb 3aCTOCOBYBATM OJEP’KaHi 3HAHHA ANA MOZAEPHI3aLil y)Ke ICHYIUYMX XapyoBMX
6ioTexHosoril | BYTM 34aTHUM CTBOPIOBATU HOBI BioTexHo 1orii Ta Xap4oBi NPoAYyKTH | 406aBKM.
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IHpopmauiiiHe

Cunabyc AuMCUMNNiHW, KOHCMEKT JeKLid, HaB4asibHi MOCIOHMKKW, METOAMYHI peKkomeHaauii Ao

3abe3neyeHHA BMKOHaHHA 1abopaTtopHux pobit, E-Kamnyc, MNnatdopma gnctaHuUiHOro HaB4aHHA « CiIKOPCbKUIA»
aucumnniim

Bua cemectposoro | 3anik

KOHTpOIO

OCHOBUM BUPOBHUIITBA TAP®YMEPHO-KOCMETHUYHHUX 3ACOBIB

Kadeapa, aka
3abe3neuye
BUK/NaZAaHHA

Mpomwucnosoi biotexHonorii Ta 6iodapmauii PET

PiBeHb BMLLOT
oCBiTH

Mepwwnit (6akanaBpCcbKMiA)

Moxnusi
obmexKeHHs,
CneuianbHocrTi,
ONA AKUX
apanToBaHa
aucuunnila

HEeMa€E

Kypc, cemectp

4 (8 cem.)

O6c¢car gucumnnium
Ta po3noain roguH
ayAUTOpHOI Ta
CaMoOCTiliHOI

4 kKpeantn EKTC, 3 AKUX AEeHHE HaBYaHHA:

ayauTopHa poboTa — 54 roauH (nekuji - 36 roguH, NPakTUYHI 3aHATTA — 18 roguHu)
camocTiltHa poboTa - 66 rogMH. 3a04He HaBYaHHA:

ayauTopHa poboTta — 8 roguH (NeKuii - 6 roguH, NPaKTUYHI 3aHATTA — 2 TogUHK)

po6oTtun CcamocTiHa poboTa - 112 roauH

Mosa BUuKnagaHHA | YKpaiHCbKa

Bumoru po I'DYHTYETbCA Ha 3HAHHAX, OAEPMaHWX CTyAEHTaMW NPU BUBYEHHI AMCUMNAIH: Ximia, Bioximis,

no4yaTKy BUBYEHHA | 3aranbHa 6ioTexHonoris, bionoria knituHK, Mpouecn, anapati Ta ycTaTKyBaHHA GiOTEXHONOTIYHUX

Ancuunaiim BMPO6HMUTB, Bioximia, Pisionoria NtoanHM i TBAPUHU

Lo 6yge 3aKoHOoA4aBYe perynoBaHHA Po3pobKM Ta BUPOBHMUTBA NapdymMepHO-KOCMETMYHOI npoayKuii,

BMBYaTUCA CTPYKTYpa LWKipW, OCHOBHI (YHKLiIOHaNbHi rpynu iHrpeaieHTiB Ans BUPOBHMUTBA NapdymepHOo-
KOCMETUYHUX 3aC06iB, aCOPTUMEHTHI rpynu nappymepHO-KOCMETUYHMX 3acobiB.

Yomy ue MpeameTom BUBYEHHA € PiI3HOMAHITTA CKady KOCMETMUYHKUX 3acobis, ix bionoriyHa aja Ha WKipy i i

uikaso/Tpeba NPMAATKM, a TAKOX CKOpOYeHa TexHonoria BMpobHuuTBa. LA AucumniiHa € OCHOBHOKW ANA

BMBYATU MalbyTHiX ¢axiBLiB Yy ranysi CTBOPEHHA i MPOMWCNOBOrO BMPOOHULUTBA MPUHLMMNOBO HOBMX

nappymepHo-KOCMeTUYHMX 3acobiB. Kpim Uboro, y pamkax Ui€i AMCUMMNIHM BMBYAOTLCA
MOX/IMBOCTi OTPMMAHHA MEBHUX KOCMETUYHWUX iHFPEeAieHTIB 33 AOMOMOrOI0 KMBUX OpPraHi3mis,
TO6TO 6iOTEXHONOMYHUM LINAXOM. TexHONOoriA BUFOTOBNEHHS KOCMETUMYHWUX 3acobie noTpebye
3HAHHA | BONOAIHHA Cy4aCHUMM XIMIYHUMU, Gi3UKO-XIMIYHUMM | BioXiMiYHMMK MeToaamu.

Yomy morKHa

Pe3ynbTaTh HaBYaHHA:

HaBUYMTUCA - BMiTU NPOBOANTM IHPOPMALIMHMI NOLWYK AKepen HayKoBO-TeXHIYHOI iHpopMalLii Wwoa0 OCHOBHUX
rpyn XiMiyHMX PEYOBMH, LLLO BXOAATb A0 CKA3AYy KOCMETUYHMX 3acobiB;
- BMiTW CUCTEMHO aHani3yBaTW Hac/igKM 6ionoriyHoi Al pisHUX XiMiYHMX PeYOBMH, WO BXOAATb 40
CKNagy KOCMEeTUYHUX 3acobiB Ha LWKipy Ta Bosoccs;
- BMITM aHanisyBaTM Ta MNPOEKTyBaTM BUPOBHMLTBA KOCMETMYHOI NpoAayKuii pisHoro
dYHKLiOHaNbHOro NpuU3Ha4yeHHA
AIK MOXKHa KomneTeHTHOCTI, AKi MOXKHA OTPUMATH, BUBYMBLLUN AaHY ANCLUNAIHY:
KopuctyBaTuca - 10 PO3B’A3aHHA CKNAAHUX CneLiani3oBaHMX 33434 Ta NPaKTUYHUX Npobnem y ranysi CTBOpEHHA
HabyTumu nappymepHoO-KOCMETMUYHMX 3acobiB, NOB’A3aHMX 3 aHanizom ix cknagy, nigbopom 6GionoriyHo-
3HAHHAMM i AKTUBHMUX iHIPeAiEHTIB, BUSHAUYEHHAM MeXaHi3my iXHboi 6ioN0riYHOT Aji Ha LWKipy Ta Bosoccs;
YMiHHAMM - 00 BMBOPY TEXHONOTIYHUX MPUIAOMIB BUFOTOB/IEHHSA Pi3HMX rPyn KOCMETUYHMX 3acobiB, a TaKoX

MeTO/A,iB KOHTPO/IHO AKOCTI KOCMETUYHMX NpenaparTiB
- 3[4aTHICTb NPOBOAWUTM aHani3 AKOCTI NapdymepHO-KOCMETUYHMX MpenapaTtiB 3a A0MNOMOrow
OpraHoNIENTUYHMX, MOTEHLIOMETPUYHUX, MiKpobionoriyHux, Ta GisMKo-XimiuHUX meToAiB

IHpopmauiiiHe

Cunabyc, niapy4HMKM Ta HaBYabHi NOCIGHMKN (ApYKOBaHi Ta €N1eKTPOHHI BUAAHHA).

3abe3sneyeHHA Mnatdopma gncTaHuUiMHOro Has4aHHA «CikopcbKuiiy, E-Kamnyc
aucumnniim

Bua cemectposoro | 3anik

KOHTPOJIIO
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MNPUKJIAJTHI METOAU AHAJII3Y JAHUX Y BIOJOITI

Kadeapa, aka
3abesneuye
BUKNAAaHHA

bioeHepreTukm, 6ioiHpopmaTnkmM Ta ekobiotexHonorii PET

PiBeHb BMLLOT
oCBiTH

Mepwwnit (6akanaBpcbKMiA)

Moxnusi
obmexKeHHs,
CneuianbHocrTi, gna
AKUX aAanToBaHa
aucumnnina

Hemae

Kypc, cemectp

4 (8 cem.)

O6c¢car gucumnnium
Ta po3noain roguH
ayAUTOpHOI Ta
CaMoCTiliHOI
po6oTtun

4 kpeantn EKTC, 3 AKMX

OEeHHe HaBYaHHA:

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

3304YHe HaBYaHHA:

ayauTopHa poboTta — 8 roamH (nekuii — 6 roamH, NPaKTUYHI 3aHATTA — 2 TOAUHK)
camocTilHa poboTa - 112 roauH

Mosa BuKnagaHHA

YKpaiHCbKa

Bumoru go OuncumnniHa 6a3yeTbcA Ha 3HAHHAX, OTPUMAHMX CTyAeHTaMu 3 nonepegHix ¢yHAAMEHTaNbHUX
NoYaTKy BUBYEHHA | AMCUMMNAIH piBHA «bakanaBp» TakMx fAK O6uMcaloBasibHa MaTemaTMKka | MporpamyBaHHS,
Ancuunaiim biocTaTcTUKa | BiomeTpin
Lo 6yge MeToan MmaTemaTU4yHOI i CTaTUCTUYHOI 06pPOBKM maTepianiB AocniAKeHHA B 6ionorii, OCHOBHI
BMBYaTUCA NPUHUMNKU METOAIB aHani3y AaHWX B NpUKAagHux npobiemax bioTexHonorii, aHani3 i iHTepnpeTauia
MaTepianis AochigrKeHb Ta BUMNPOOYyBaHb 3a AOMOMOrOK Hambinbw AOCTYNMHUX ANA HUX METOAIB
CTaTUCTUYHOT 0BPOBKM.
Yomy ue [ns BNpoBafAKEeHHA MAaTEMATUUYHUX METOZIB Yy NPOLEC AOCNiAKEHHA HA BUPOOHULTBI Ta BOMOAiHHA
uikaso/Tpeba KOMM'OTEPHOIO TEXHIKOHO.
BUBYATH
Yomy moxkHa Bubopy meToiB aHanisy AaHWX LOCAILKEHHA NPOBEAEHOIO EKCNEPUMEHTY UM BUNPOOYBaHHS,
HaBuYMTUCA BMXOAA4YM 3 rinotesan obcary BMBIPKOBOro maTepiany 3 reHepanbHOI CYKYMHOCTI, i BWU3HAYyeHHA
OCHOBHWMX  NAapaMeTpiB  BWMKOPUCTAHUX  CTAaTUCTUYHUX  PO3MOAiNiB, a Ccame BW3HaYeHHA
penpe3eHTaTUBHOI (NpeACTaBHULbKOI) BUBIPKK 3 NONYAALLT UM CYKYMHOCTI.
MeToau 3icTaBNeHHA | CTaTUCTUYHOTO PO3XOAKEHHA PO3MOAiNy, BU3SHAYEHHA OCHOBHUX MapaMeTpiB -
KpuTepii pO3XOAXKEHHS.
OCHOBHi NPUNOMMN BUBYEHHA B3AEMO3B'A3KY MiXK O3HAKaMM CYKYMNHOCTI - KOPenALiiHi BiAHOCUHW.
AIK MOXXHa CTyAeHT byae maTtn 34aTHICTb A0:
KopuctyBaTuca -npaBua GOpMyBaHHA TPyn ANA AOCAIAMKEHb, KOHTPOJIO i eKCnepmMMeHTaNbHUX TPYN, MHOXUHHOI
HabytTumu Kopensaujii, aBToKopensuii, ¢aKTOPHOro aHanisy, po3paxyHKiB oOpraHisauii AaHWX, MeToais
3HAHHAMM i aHaniTMyHoro i umdposoro nopiBHAHHA gaHnx. OcHoBM poboTK 3 Nporpamoto “PSPP”.
YMiHHAMU 3acToCoBYBATM MaTemMaTU4YHi meToauM ob6bpobKM Ha BUPOOHWUUTBI, NpM OPOPMIEHHI pPe3ynbTaTis

[OCAiAXeHb Y BUAI 3BiTiB, CTaTel Te3, NaTeHTIB, ANcepTaL,in.

IHpopmauiiiHe
3abe3neuyeHHsA
Aucumnniim

Cunabyc, Niapy4YHUKM Ta HaBYaAbHI NOCIOHUKK (APYKOBAHI Ta €NEKTPOHHI BUAAHHA).
Mnatdopma AncTaHuiiHOro HaBYyaHHA «CikopcbKkuin», E-Kamnyc

Bug cemecTpoBoro
KOHTPONIO

3anik

KOHCTPYIOBAHHS ITPANMEPIB

Kadeppa, aka
3abesneuye
BUKNAAAHHA

BioeHepreTnku, bioiHbopmaTnKn Ta ekobiotexHonorii 6T

PiBeHb BULLOT OCBITH

Mepwwnin (6akanaBpcbKuii)

Moxnusi
obmerKeHHs,
CneuianbHocTi, gna

Hemae
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AKWUX afAanToBaHa
avcumnnina

Kypc, cemectp

4 (8 cem.)

O6car aucumnnivm Ta
posnoain roaguH
ayAUTOpPHOI Ta
camocTiliHol po6oTu

4 kpeantn EKTC, 3 AKMX

OEeHHe HaBYaHHA:

ayauTopHa pobota — 72 roamH (nekuii — 36 roguH, NpakTUYHi 3aHATTA — 18 roauH)
camocTitHa poboTa - 48 roguH

3a04He HaBYaHHA:

ayauTopHa poboTa — 8 roauH (nekuji — 6 roaAnH, NPaKTUYHI 3aHATTA — 2 TOAMH)
camocTiiHa poboTa - 112 roauH

Mosa BuKnagaHHA

YKpaiHCbKa

Bumoru g0 noyatky
BUBUYEHHA AUCLUNAIHN

Ovcumnniva 6a3yeTbca Ha 3HAHHA, OTPUMaHWX CTyAeHTaMuM 3 nonepeaHix pyHAaMeHTaNbHUX Ta
nNpogdeciNnHO-OpPiEHTOBAHUX ANCUMNAIH PiBHA «DaKanaBp» TaKMX AK Bioximia, reHeTUKa, OCHOBM
reHeTUYHOI Ta KNITMHHOI iHXeHepii, 6ioximiyHi Ta di3nuHi meToam aHanisy B biotexHonorii,
6ioiHpopmaTmKa

LLlo 6yae BuMBUYaTUCA

Miaxoau Ta OCHOBHI NporpamHi 3abesneyeHHs 418 KOHCTPYIOBAHHA nNpalimepis. [0N10BHI
0C061MBOCTI Ta BiZAMIHHOCTI KOHCTPYIOBaHHSA Npalimepis ans pyTMHHOI MJIP (nonimepasHoi
NaHutoroBoi peakuii) Ta MN/1P B peXumi «peasbHOro yacy»

Yomy ue uikaso/Tpeba
BUBYATU

Metog NJIP € 0AHUM 3 HalBiNbLL NOWMPEHNX IHCTPYMEHTIB aHani3y BigMiHHOCTEN Ta 3MiH
B/1aCTUBOCTEN BiOTEXHOIOTYHMX 06’EKTIB. YMiIHHA po3pobnsaTn edeKTUBHI cucTeMn Npanmepis
[03BO/INTb BUKOPUCTAHHA NepeoBUX MONEKYNAPHO-TEHETUYHUX TEXHOJIOTIN Y AOCAIAXKEHHAX T
OTPMMYBATN BUCOKO-BIATBOPIOBAHI EKCNEepMMEHTa/IbHI pe3yabTaTu.

Yomy moxKHa
HaBuUTUCA

3HaHHA:

- 6a30BMX BiAMIHHOCTEN MPUHLMNIB KOHCTPYIOBAHHA CUCTEM NpaimepiB AnA pyTuHHOI MNJ1P Ta
MJ1IP B peXXunmi « peasibHoro vacy».

-0cobamnBoCTElN TapreTHoro BuABAeHHs MJIP y perumi «peanbHOro 4acy» 3a A0NOMOroto
ONIrOHYKNEOTULAHUX 30HAIB, MiYEHMX AK penopTepHUM GayopecLLeHTHUM BapBHUKOM, TaK i
6apBHUKOM-TaCHUKOM.

-OCHOBHMX HioiHPOMaLLIMHMX IHCTPYMEHTIB A/19 KOHCTPYIOBaHHA Npanmepis.

YMiHHA:

-po3pobATM cUCTEMM Nparimepis ana pyTMHHOI MJIP Ta MJIP y peXumi « peanbHOro yacy» y
reHOMHMX JOCNIAXKEHHAX 6i006’EKTIB, @ TAKOXK Y AOCNIAXKEHHAX IX TPAHCKPUMTIB.

- KOHCTPYOBATK CUCTEMM Mpalimepis ANA cneumndivHoil AeTeKLii 32 BUKOPUCTaHHAM
bnyopecueHTHOro penopTepHOro 30HAY, a TaKOXK NigdupaTh 30HA B 3a/1€XKHOCTI Bif Npuaaay,
LLLO 3aCTOCOBYETLCA AN1A NOCTaHOBKM /1P B peXXumi « peanbHOro 4yacy».

AK MOXKHa
KopuctyBaTuca
HAbyTUMM 3HAHHAMM i
YMiHHAMU

Ha ocHoBi HabyTMX TEOPETUYHMX Ta MPAKTUYHUX 3HAHb, CTYAEHTU 3MOMKYTb CAMOCTIMHO
po3pob6aaTM epeKTUBHI Ta BiATBOPIOBAHI CUCTEMM NpPaliMepiB 3 METOH 3aCTOCYBAHHA
NpoBigHOro MonekynsipHo-reHeTU4Horo metoay MJIP y BAaCHUX eKcnepuMeHTaNbHUX
OOCNiAXKEHHAX.

IHdpopmauiiiHe
3abesneyeHHn
Ancuunaiim

Cunabyc, NiApy4YHUKM Ta HaBYaNbHi NOCIBHUKM (APYKOBaHI Ta €NEeKTPOHHI BUAAHHSA).
Mnatdopma gucTaHuinHoro HaB4aHHA «CikopcbKnny, E-Kamnyc

Bua cemectpoBoro
KOHTpPOANIO

3anik

BIJTHOBJIIOBAHI JIXKEPEJIA EHEPT'1I

Kadeppa, aka
3abesneuye
BUKNAAAHHA

bioeHepreTuKkun, bioiHbopmaTuKu Ta ekobiotexHonorii PET

PiBeHb BULLOi OCBITH

Mepwwnin (6akanaBpcbKMiA)

Moxnusi
obmerKeHHs,
CneuianbHocTi, gna
AKUX aAanToBaHa
aucumnnina

Hemae

Kypc, cemectp

4 (8 cem.)

O6car gucumnniim
Ta po3noain roguH
ayAUTOpPHOI Ta

4 Kpeantn EKTC, 3 AKMX
JEeHHe HaBYaHHA:
ayauTopHa poboTa — 54 roguH (nekuii — 36 roanH, NPaKTUYHI 3aHATTA — 18 roguH)
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camocTiliHOi po6oTu

camocTiliHa poboTa - 66 roguH

3304He HAaBYaAHHSA:

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

Mosa BUuKnagaHHA

YKpaiHCbKa

Bumoru go noyatky
BMBYEHHA
AucumunaiHm

Ouncumnnida 6a3yeTbca Ha 3HAHHAX, OTPUMAHUX CTYAEHTAMM 3 NonepeaHix ¢yHAAMeEHTANbHUX Ta
npodeciMHo-opieHTOBAHMX AUCLMMANIH piBHA «baKkanaBp», Takux AK ¢i3mKa, ximis, mikpobiosoris,
eKkosoria

LLlo 6yae BuBYaTUCA

OCHOBHiI BigHOB/IOBaHi Ta HEBMYEPTHI AKepena eHeprii, a TaKoXK MeToau i 3acobu NepeTBOpPeHHSA
OAHWX BMAiB eHeprii B iHwi. OcobnmBy yBary byae npuaineHo 6ioenekTpoximiuHMm cuctemam
nepeTBOPEHHA eHeprii OpraHiYHMX cybCTpaTiB Yy eNeKTPUYHY.

Yomy ue MowyK HOBUX AxKepen eHeprii — ue rosioBHa cBiToBa TeHAeHUia XX| ctonitta. BukopucTosyoum
uikaso/Tpeba eHeprito 3emni, BiTpy, BogM, coHUA, Biomacu, NOACTBO MiHIMi3ye 3abpyAHEHHA HAaBKOJIMLLIHLOFO
BMBYATU cepenoBuMLLA i 3a0WAANTD LLiHHI BUKOMHI pecypcu.
Yomy moxKHa - MeToAM BWM3HAYeHHA MOTeHUjany BiLAHOBMIOBAHUX [A)Kepen eHeprii (COHAYHOI, BITPOBOI,
HaBuYMUTUCA reoTepma’sibHoi, 6ioeneKkTpoximiyHoi ToLLo),
- NPUHLMAM POBOTHU | KOHCTPYKTUBHI 0COBAMBOCTI @HEPreTUYHUX YCTaHOBOK, LLLO BUKOPUCTOBYHOTb
NOHOB/IOBaHI BUAM eHeprii,
- NanuBHi Ta 6ionanneHi enemeHTH, ixHa Bya08Ba, NPUHLMA PO6OTH, Cy4acHU CTaH PO3PObKK,
- bioeIeKTPOXiMiYHI OCHOBM reHepyBaHHA CTPYMY 3a y4acTi MiKpoopraHiamis
AK MmOXKHa BM3HAYaTU OCHOBHI XapaKTEPUCTUKN BIAHOBAOBAHUX AKepen eHeprii;
Kopuctyeatuca 34iCHIOBATM aHani3 eGpeKTUBHOCTI 3aCTOCYBaHHA HETPAAMLLIMHUX AXKepen eHeprii B Pi3HUX ranysax

HAbyTUMM 3HAHHAMM
i yMiHHAMM

rocnofaproBaHHs;
KOHCTpYlOBaTK GioeneKkTpoxXimiuHi cuctemn ANA reHepyBaHHA €NeKTPUUHOI eHeprii Yu BOAHK 3
opraHiyHux cybcTparis.

IHdpopmauiiiHe
3abe3neuyeHHsA
AUCUUNNIHN

Cunabyc, Niapy4yHUKM Ta HaBYaAbHI NOCIBHUKK (APYKOBAHI Ta €NEKTPOHHI BUAAHHSA).
Mnatdopma AncTaHLUitHOro HaB4yaHHA «CikopcbKuin», E-Kamnyc
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